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ʋɼʂ 51 + 53 + 6 

ɹɹʂ 60 + 65 + 74 + 87 + 88 

 
ʇʨʦʙʣʝʤʳ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ: ʄʘʪʝʨʠʘʣʳ XV 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ 26-27 ʘʧʨʝʣʷ 2013 ʛ. / 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ. ï ʈʫʙʮʦʚʩʢ, 2013. - 540 ʩ. 

 

 

ɺ ʦʯʝʨʝʜʥʦʡ ʚʳʧʫʩʢ ʩʙʦʨʥʠʢʘ ʤʘʪʝʨʠʘʣʦʚ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʨʦʙʣʝʤʳ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝè, ʧʨʦʭʦʜʠʚʰʝʡ ʚ ʈʫʙʮʦʚʩʢʦʤ ʠʥʜʫʩʪʨʠʘʣʴʥʦʤ ʠʥʩʪʠʪʫʪʝ 
26-27 ʘʧʨʝʣʷ 2013 ʛʦʜʘ, ʚʦʰʣʠ ʩʪʘʪʴʠ ʩʪʫʜʝʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ ʚʫʟʦʚ ʈʦʩʩʠʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʨʘʟʣʠʯʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʝʩʪʝʩʪʚʝʥʥʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ. 

 

 

ʄʘʪʝʨʠʘʣʳ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʨʝʩʥʳ ʩʪʫʜʝʥʪʘʤ, ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʰʢʦʣ, ʩʨʝʜʥʠʭ 

ʩʧʝʮʠʘʣʴʥʳʭ ʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʯʠʪʘʪʝʣʝʡ. 

 

ʉʪʠʣʠʩʪʠʢʘ ʪʝʢʩʪʦʚ ʩʦʭʨʘʥʝʥʘ ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ. 

ʊʦʯʢʘ ʟʨʝʥʠʷ ʨʝʜʘʢʮʠʠ ʥʝ ʚʩʝʛʜʘ ʩʦʚʧʘʜʘʝʪ ʩ ʪʦʯʢʦʡ ʟʨʝʥʠʷ ʘʚʪʦʨʦʚ. 
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ʉʦʜʝʨʞʘʥʠʝ 

 

I  ʄʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ 

 
ɸʙʘʢʫʤʦʚʘ ʆ.ʃ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʨʝʤʦʥʪʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʡ ʢʦʤʧʘʥʠʠ  10  

ɹʝʣʴʢʦʚʘ ʅ.ɹ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʦʚ   12  

ɹʦʛʘʯʝʚʘ ʆ.ʅ. ʉʪʠʤʫʣʠʨʫʶʱʠʝ ʤʝʭʘʥʠʟʤʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ  

ʧʨʦʝʢʪʦʚ            14 

ɹʦʥʘʨʪ ʅ.ʇ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʫʯʝʪ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ  

ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ            18 

ɻʘʚʨʘʩʴ ʆ.ɺ., ɿʘʥʦʟ ɸ.ɺ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʡ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ  

ʚʙʣʠʟʠ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʧʦʩʪʘ ʤʝʪʦʜʦʤ ʄʦʥʪʝ-ʂʘʨʣʦ      21  

ɻʚʦʟʜʝʚ ʂ.ʉ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʢʨʘʶ ʪʦʥʢʦʛʦ ʨʘʚʥʦʤʝʨʥʦ  

ʟʘʨʷʞʝʥʥʦʛʦ ʜʠʩʢʘ           24 

ɻʨʝʙʥʝʚ ʈ.ɸ., ʉʘʚʝʥʢʦ ɸ.ɺ., ɻʨʠʮʝʥʢʦ ɺ.ɺ.  ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ  

ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʢʩʪʨʘʢʪʦʚ ʤʝʩʪʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ  26 

ɿʘʠʯʢʦ ɼ.ɽ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʯʝʪʘ ʣʝʩʥʦʡ ʧʨʦʜʫʢʮʠʠ      30  

ʂʦʞʝʚʥʠʢʦʚ ɸ.ʇ. ʆʩʦʙʝʥʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ  

ʧʨʠ ʧʦʤʦʱʠ ʙʠʙʣʠʦʪʝʢʠ ADOX          32 

ʃʝʙʝʜʝʚʘ ʅ.ʉ. ʇʣʘʥʠʨʦʚʘʥʠʝ ʬʦʥʜʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʧʦ ʧʨʝʜʧʨʠʷʪʠʶ   35 

ʄʘʡʦʨ ɸ.ʆ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ  çʄʘʣʦʝ ʧʨʝʜʧʨʠʷʪʠʝè  38 

ʆʱʝʧʢʦʚʘ ʄ.ɺ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʚʨʘʯʘ ʩʪʘʮʠʦʥʘʨʘ   41  

ʇʦʧʦʚʘ ɻ.ɸ. ʈʦʣʴ ʟʘʜʘʯ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ    43 

ʉʠʥʢʝʚʠʯ ɼ.ʉ. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʛʘʟʘ    45 

ʉʢʣʷʨʦʚ ʄ.ɺ. ʆʧʪʠʤʠʟʘʮʠʷ ʤʝʜʠʘʧʣʘʥʦʚ ʨʝʢʣʘʤʥʳʭ ʧʨʦʝʢʪʦʚ    48 

ʊʝʨʥʦʚʘʷ ɽ.ɺ. ʋʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ    51 

ʊʦʨʦʧʦʚ ʄ.ɽ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʬʠʣʦʛʨʘʬʘ-ʧʨʦʬʠʣʦʤʝʪʨʘ  

ɸʙʨʠʩ-ʇʄ7            53 

ʌʝʜʦʩʠʥʘ ʀ.ɺ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ  

ʜʣʷ ʦʨʛʪʝʭʥʠʢʠ           57 

 

II  ʄʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ 
 

ɹʦʥʜʘʨʝʚ ɸ.ɸ. ʀʩʪʦʯʥʠʢʠ ʧʦʧʘʜʘʥʠʷ ʚʦʜʦʨʦʜʘ ʚ ʣʠʪʝʡʥʳʝ ʩʪʘʣʠ    60 

ɻʣʫʭʝʥʴʢʦ ɼ.ʉ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ  

ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʢʨʘʧʠʚʳ ʠ ʙʝʨʝʟʳ        63  

ɻʨʝʙʥʝʚʘ ɿ.ɺ., ʂʦʨʦʭʦʚ ɼ.ɸ. ʇʦʣʫʯʝʥʠʝ ʵʢʩʪʨʘʢʪʘ ʪʨʘʚʳ ʚʠʜʘ  

ʀʚʘʥ-ʯʘʡ ʥʘ ʚʠʙʨʘʮʠʦʥʥʦʤ ʵʢʩʪʨʘʢʪʦʨʝ        67 

ɻʨʝʙʥʝʚʘ ɿ.ɺ., ʂʦʨʦʭʦʚ ɼ.ɸ. ʇʦʣʫʯʝʥʠʝ ʵʢʩʪʨʘʢʪʘ ʪʨʘʚʳ ʚʠʜʘ ʦʜʫʚʘʥʯʠʢ  
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ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʯʘʩʪʥʦʤ ʩʝʢʪʦʨʝ         196 

ʂʫʟʥʷʢʦʚ ʉ.ʉ., ɹʦʥʜʘʨʝʥʢʦ ʉ.ʉ. ʇʝʨʩʧʝʢʪʠʚʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʝʨʤʦʷʜʝʨʥʦʛʦ  

ʨʝʘʢʪʦʨʘ ʚ ʈʫʙʮʦʚʩʢʦʤ ʨʘʡʦʥʝ         198  

ʄʘʣʘʭʦʚʘ ʊ.ʅ. ʋʩʪʨʦʡʩʪʚʦ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ        201 

ʈʘʭʠʤʦʚ ʈ.ɺ. ʂ ʚʦʧʨʦʩʫ ʦ ʧʦʚʳʰʝʥʠʠ ʥʘʜʝʞʥʦʩʪʠ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ  

ʥʘʧʨʷʞʝʥʠʝʤ 0,4 ʢɺ           203  

ʉʪʨʘʭʦʚ ɸ.ɸ., ʐʠʧʠʣʦʚ ʈ.ɻ. ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʠʭ  

ʣʠʥʠʡ 10 ʢɺ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ     207  

ʉʪʨʘʭʦʚ ɸ.ɸ., ʐʠʧʠʣʦʚ ʈ.ɻ. ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ  

ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʚ ʣʠʥʠʷʭ 10 ʢɺ     210 

ʊʘʨʩʢʘʷ ʄ.ɽ., ʇʘʣʴ ʖ.ɺ. ʇʨʠʣʠʚʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ      213 

ʊʦʣʩʪʦʚ ɸ.ʖ. ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʚ ʫʩʪʨʦʡʩʪʚʘʭ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ         215 

ʊʨʦʬʠʤʦʚ ʆ.ʉ. ʇʨʠʤʝʥʝʥʠʝ  ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ ʚ ʵʥʝʨʛʝʪʠʢʝ    218 

ʗʢʫʪʠʥʘ ʂ.ɺ. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ  

ʚ ʩʠʩʪʝʤʘʭ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʩʝʣʘ         221 

 

VI   ʕʢʦʥʦʤʠʢʘ 
 

ɸʚʜʦʥʠʥʘ ʊ.ɺ. ʆ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ  

ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ (ʥʘ ʧʨʠʤʝʨʝ ʆʆʆ çɸʣʪʘʡʪʨʘʥʩʤʘʰ-ʩʝʨʚʠʩè,  

ʛ. ʈʫʙʮʦʚʩʢ)            224 

ɹʫʨʘʰʥʠʢʦʚʘ ɸ.ʉ. ʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʛʦ  

ʧʨʦʜʫʢʪʦʚʦʛʦ ʨʠʪʝʡʣʘ           227 

ɻʫʩʝʚ ɺ.ʉ. ʎʝʥʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʀʥʪʝʨʥʝʪ-ʪʦʨʛʦʚʣʝ      231 

ɼʦʣʛʘʥʦʚʘ ɺ.ɽ. ʋʧʘʢʦʚʢʘ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʤʘʨʢʝʪʠʥʛʘ      233 

ʂʣʳʯʢʦʚʘ ɽ.ɺ. ʄʉʌʆ ʚ ʈʦʩʩʠʠ          235 
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ʂʦʟʝʝʚʘ ɽ.ʉ. ʄʝʪʦʜʳ ʩʙʣʠʞʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʥʘʣʦʛʦʚʦʛʦ ʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ  

ʫʯʝʪʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ          238 

ʄʝʣʠʭʦʚʘ ʂ.ɻ. ʄʘʣʦʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ: ʩʦʚʨʝʤʝʥʥʦʝ  

ʩʦʩʪʦʷʥʠʝ ʠ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ         241 

ʇʘʩʪʫʭʦʚʘ ʄ.ɺ. ʉʨʘʚʥʝʥʠʝ ʩʪʘʨʦʛʦ ʠ ʥʦʚʦʛʦ ʌɿ çʆ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝè   245 

ʉʘʣʪʳʢʦʚʘ ɼ.ɺ. ʇʘʪʝʥʪʥʘʷ ʩʠʩʪʝʤʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ      248 

ʉʝʣʠʚʘʥʦʚʘ ɽ.ʉ. ʇʨʦʙʣʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ  

ʧʨʦʮʝʩʩʘ ʚ ʨʘʡʦʥʘʭ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ        251 

ʉʪʨʠʢʫʥʦʚʘ ɸ.ɺ. ʀʩʪʦʯʥʠʢʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ  

ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ           253 

ʊʫʤʘʩʷʥ ʃ.ʉ. SWOT-ʘʥʘʣʠʟ  ʧʠʱʝʚʦʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ  

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ           258 

ʊʫʤʘʩʷʥ ʃ.ʉ., ɹʫʨʘʰʥʠʢʦʚʘ ɸ.ʉ. ɼʝʤʦʛʨʘʬʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ  261 

ʊʫʤʘʩʷʥ ʃ.ʉ., ʂʦʧʪʝʣʦʚʘ ʀ.ɺ. ʋʧʨʘʚʣʝʥʠʝ ʟʥʘʥʠʷʤʠ ʢʘʢ ʥʦʚʦʝ  

ʥʘʧʨʘʚʣʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ         264 

ʍʦʤʫʪʦʚʘ ʗ.ʇ. ʇʨʦʙʣʝʤʳ ʥʝʦʙʦʩʥʦʚʘʥʥʦʛʦ ʥʘʯʠʩʣʝʥʠʷ ʧʣʘʪʳ ʟʘ ʦʪʦʧʣʝʥʠʝ  267 

ʏʠʨʢʦʚʘ ʆ.ɸ. ʇʨʦʙʣʝʤʳ ʛ. ʈʫʙʮʦʚʩʢʘ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʈʌ  270 

ʐʘʙʫʨʦʚʘ ʗ.ʅ. ʕʪʘʧʳ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʚʥʝʜʨʝʥʠʡ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʧʨʝʜʧʨʠʷʪʠʠ  

ʥʘ ʧʨʠʤʝʨʝ ɿɸʆ çʈɿɿè          273 

ʑʝʛʦʨʮʦʚʘ ʊ.ɺ. ʆʩʦʙʝʥʥʦʩʪʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʘʫʪʩʦʨʩʠʥʛʘ ʚ ʈʦʩʩʠʠ    276 

 

VII  ʌʠʥʘʥʩʳ ʠ ʢʨʝʜʠʪ 
 

ɸʣʝʥʠʥʘ ɸ.ʂ. ʌʨʘʥʯʘʡʟʠʥʛ ʢʘʢ ʦʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʦʨʛʘʥʠʟʘʮʠʠ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ  279 

ɹʘʞʝʥʦʚʘ ʄ.ʉ. ɺʢʣʘʜ ʇ.ʄ. ʂʝʨʞʝʥʮʝʚʘ ʠ ʅ.ɸ. ɺʠʪʢʝ ʚ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ  

ʧʨʘʢʪʠʢʠ ʫʧʨʘʚʣʝʥʠʷ          281 

ɹʘʩʪʨʠʢʦʚʘ ʄ.ɺ. ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʦʩʪʨʦʝʥʠʷ  

ʚ ʈʦʩʩʠʠ ʠ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ          283 

ɹʝʨʜʥʠʢʦʚʘ ɼ.ɸ. ɿʘʥʷʪʦʩʪʴ ʚ ʥʝʬʦʨʤʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ ʈʦʩʩʠʠ    287 

ɹʦʷʨʩʢʘʷ ɸ.ʉ. ɼʞʦʨʜʞ ʉʦʨʦʩ ï ʣʠʯʥʦʩʪʴ ʥʘ ʧʝʨʝʣʦʤʝ ʵʧʦʭ     290 

ɹʦʷʨʩʢʘʷ ɸ.ʉ., ɻʦʣʫʙʠʮʢʘʷ ʄ.ʇ. ʆʙʟʦʨ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʧʝʨʩʧʝʢʪʠʚ  

ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ       293 

ɻʦʣʫʙʠʮʢʘʷ ʆ.ʇ. ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ: ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ  296 

ɻʦʣʫʙʠʮʢʘʷ ʆ.ʇ. ʈʘʟʨʘʙʦʪʢʘ ʙʠʟʥʝʩ-ʧʣʘʥ ʜʣʷ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ    300 

ʂʦʚʪʦʢ ʊ.ɺ. ʈʘʟʚʠʪʠʝ ʀʥʪʝʨʥʝʪ-ʪʦʨʛʦʚʣʠ: ʤʠʨʦʚʦʡ ʠ ʨʦʩʩʠʡʩʢʠʡ ʦʧʳʪ   303 

ʂʫʥʜʠʢ ʖ.ɺ. ʄʫʥʠʮʠʧʘʣʴʥʳʡ ʙʠʟʥʝʩ-ʠʥʢʫʙʘʪʦʨ ʜʣʷ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ    306 

ʂʫʥʜʠʢ ʖ.ɺ. ʇʨʦʙʣʝʤʳ ʧʦʩʪʘʥʦʚʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʙʶʜʞʝʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ  

ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ         308 

ʇʘʚʣʝʥʢʦ ʄ.ɸ. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩʦʮʠʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ    311 

ʇʘʨʰʠʢʦʚʘ ɸ.ʉ. ʅʘʣʦʛʦʚʳʡ ʤʘʥʝʚʨ, ʠʣʠ çʅʘʣʦʛ ʥʘ ʨʦʩʢʦʰʴè    315 

ʇʘʨʰʠʢʦʚʘ ɸ.ʉ. ʊʫʨʠʟʤ ʢʘʢ ʢʘʪʘʣʠʟʘʪʦʨ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘ  

(ʥʘ ʧʨʠʤʝʨʝ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ)         319 

ʇʣʶʭʠʥʘ ʖ.ɼ. ʌʘʢʪʦʨʠʥʛ - ʬʦʨʤʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ   321 

ʎʘʨʝʚʘ ʆ.ɺ. ʆʧʪʠʤʠʟʘʮʠʷ ʩʪʨʫʢʪʫʨʳ ʢʘʧʠʪʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ ʢʘʢ ʚʘʞʥʝʡʰʝʝ  

ʥʘʧʨʘʚʣʝʥʠʝ ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ (ʥʘ ʧʨʠʤʝʨʝ ʆʆʆ çɻʨʠʥ-ʬʦʨʩè)   324 

ʏʝʨʝʰʥʝʚʘ ɽ.ʀ. ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʆʇʌ ʧʨʝʜʧʨʠʷʪʠʡ ʜʦʨʦʞʥʦʡ  

ʦʪʨʘʩʣʠ (ʥʘ ʧʨʠʤʝʨʝ ɻʋʇ çʋʛʣʦʚʩʢʦʝ ɼʈʉʋè)       327 
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VIII  ʄʝʥʝʜʞʤʝʥʪ 
 

ɹʦʨʦʥʝʥʢʦ ʅ.ɺ. ʂʦʨʨʫʧʮʠʷ ʢʘʢ ʪʦʨʤʦʟ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʤʝʨʳ  

ʙʦʨʴʙʳ ʩ ʥʝʡ            329 

ɻʫʩʘʨʦʚʘ ɺ.ʖ., ʂʦʯʘʨʷʥ ɸ.ɺ. ʉʢʦʣʴʢʦ ʩʪʦʷʪ ʜʦʩʪʠʞʝʥʠʷ ʠ ʪʘʣʘʥʪ  

ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʫʜʝʥʪʘ?          331 

ɽʨʤʦʰʢʠʥʘ ɽ.ɺ., ʂʦʨʦʙʝʡʥʠʢʦʚʘ ɽ.ɽ. ʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ  

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ         333  

ʂʘʣʘʰʥʠʢʦʚʘ ʅ.ɺ. ʆʩʦʙʝʥʥʦʩʪʠ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʩʪʨʘʪʝʛʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ  

ʫʯʨʝʞʜʝʥʠʡ (ʥʘ ʧʨʠʤʝʨʝ ʄɹʆʋ çʃʠʮʝʡ çʕʨʫʜʠʪè)      336 

ʂʣʳʯʢʦʚʘ ɽ.ɺ. ʇʨʦʜʚʠʞʝʥʠʝ ʩʪʨʘʭʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʇʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ 

 ʚ ʛ. ʈʫʙʮʦʚʩʢʝ ʆʆʆ çʉʪʨʘʭʦʚʘʷ ʢʦʤʧʘʥʠʷ ñʉɼʉòè      339 

ʂʦʟʝʝʚʘ ɽ.ʉ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  

ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ           342 

ʂʦʟʝʝʚʘ ɽ.ʉ. ʄʘʨʢʝʪʠʥʛʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʧʨʠʤʝʨʝ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ  

çʆʜʥʦʢʣʘʩʩʥʠʢʠ.ruè           346 
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ʇʫʯʢʠʥʘ ʆ.ɺ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʧʨʠ ʊʄʆ ʢʘʢ ʩʨʝʜʩʪʚʘ ʧʨʦʚʝʨʢʠ  

ʢʘʯʝʩʪʚʘ ʫʩʚʦʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ         470 

ʈʘʫ ʉ.ɺ. ɺʣʠʷʥʠʝ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʧʨʦʝʢʪʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ  

ʥʘ ʫʨʦʢʘʭ ʵʢʦʥʦʤʠʢʠ          473 
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ʈʷʙʮʝʚʘ ɸ.ɺ. ɼʝʚʠʘʥʪʥʦʝ ʧʦʚʝʜʝʥʠʝ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ (ʛʝʥʜʝʨʥʳʡ ʘʩʧʝʢʪ)  476 

ʉʘʛʘʡʜʘʯʥʘʷ ʂ.ʀ. ɺʣʠʷʥʠʝ ʪʚʦʨʯʝʩʢʦʡ ʜʦʩʫʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʘʜʘʧʪʘʮʠʶ  

ʪʨʫʜʥʳʭ ʧʦʜʨʦʩʪʢʦʚ ʚ ʩʦʮʠʫʤʝ         479 

ʏʝʙʦʪʘʨʝʚʘ ʖ.ʉ. ʉʧʝʮʠʬʠʢʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʘʢ ʤʝʪʦʜʘ ʢʦʥʪʨʦʣʷ  

ʧʨʠ ʪʝʭʥʦʣʦʛʠʠ ʤʦʜʫʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ        480 

ʐʘʨʘʧʦʚʘ ɽ.ɺ. ɻʝʥʜʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʬʣʠʢʪʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʦʜʨʦʩʪʢʦʚ  483 

ʐʚʳʜʢʦʚʘ ʖ.ɺ. ʈʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʥʘ ʫʨʦʢʘʭ ʵʢʦʥʦʤʠʢʠ 487 

ʐʠʧʠʣʢʠʥʘ ʄ.ʅ. ʉʪʘʥʦʚʣʝʥʠʝ ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʘʮʠʡ ʧʦʜʨʦʩʪʢʦʚ   490 

 

XI  ʉʦʮʠʘʣʴʥʦ-ʬʠʣʦʩʦʬʩʢʠʝ ʥʘʫʢʠ 
 

ɻʚʦʟʜʝʚ ʂ.ʉ. ʆʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ  

ʨʦʩʩʠʡʩʢʦʡ ʤʦʣʦʜʝʞʠ (ʥʘ ʧʨʠʤʝʨʝ ʤʦʣʦʜʝʞʠ ʛ. ʈʫʙʮʦʚʩʢʘ)     493 

ɻʦʣʫʙʠʮʢʘʷ ʆ.ʇ., ʂʫʥʜʠʢ ʖ.ɺ. ʅʘʣʦʛ ʥʘ ʙʝʟʜʝʪʥʦʩʪʴ: ʧʨʦʰʣʦʝ ʠʣʠ ʙʫʜʫʱʝʝ?  496 

ɼʤʠʪʨʦʥʷʢ ʈ.ɽ. ʇʨʦʙʣʝʤʳ  ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘ   499 

ɼʦʙʨʦʜʦʤʦʚʘ ɽ.ʀ., ɸʣʝʰʠʥʘ ɸ.ɻ., ʌʝʪʠʩʦʚʘ ɸ.ɸ., ɽʬʨʝʤʫʰʢʠʥ ɸ.ʆ.  

ɼʦʨʦʞʥʦ ï ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʛ. ʈʫʙʮʦʚʩʢʝ ʛʣʘʟʘʤʠ ʩʪʫʜʝʥʪʦʚ ï ʚʦʜʠʪʝʣʝʡ  502 

ɿʘʙʘʚʠʥʘ ɺ.ɺ. ʉʦʢʨʘʪʦʚʩʢʦʝ ʧʦʥʠʤʘʥʠʝ ʧʨʝʢʨʘʩʥʦʛʦ ʥʘ ʧʨʠʤʝʨʝ ʘʥʘʣʠʟʘ ʜʠʘʣʦʛʘ  

çɻʠʧʧʠʡ ɹʦʣʴʰʠʡè           505 

ɿʘʙʘʚʠʥʘ ɺ.ɺ., ɸʣʸʰʠʥʘ ʂ.ʖ. ʀʟʫʯʝʥʠʝ ʟʥʘʯʠʤʦʩʪʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʚ ʞʠʟʥʠ  

ʩʪʫʜʝʥʪʦʚ ʈʫʙʮʦʚʩʢʦʛʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ      507 

ɿʘʭʘʨʦʚ ʄ.ʉ., ɹʫʥʠʥ ɸ.ɸ. ʇʦʣʠʪʠʯʝʩʢʘʷ ʙʦʨʴʙʘ ʢʘʢ ʬʦʨʤʘ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʫʯʘʩʪʠʷ 509 

ʂʘʩʘʝʚ ɸ.ɺ., ʅʘʤ ɸ.ɸ. ʇʨʝʩʪʠʞ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʣʦʜʝʞʠ 512 

ʂʚʘʯʠʥʝʥʢʦ ɸ.ʉ. ʈʘʩʩʣʦʝʥʠʝ ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʢʘʢ ʧʦʩʣʝʜʩʪʚʠʝ ʨʳʥʦʯʥʦʡ  

ʕʢʦʥʦʤʠʢʠ            514 

ʂʠʨʠʣʣʠʥʘ ɿ.ʇ. ʇʨʦʝʢʪ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ   517  

ʂʠʨʠʣʣʠʥʘ ɿ.ʇ., ʂʦʞʝʚʥʠʢʦʚ ɸ.ʇ. ɸʤʙʠʚʘʣʝʥʪʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʚʣʘʩʪʠ  

ʠ ʦʙʱʝʩʪʚʘ            519 

ʇʠʪʝʮʢʘʷ ʀ.ɽ. ʆ ʚʣʠʷʥʠʠ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʫʯʘʩʪʠʷ ʤʦʣʦʜʝʞʠ ʥʘ ʩʪʘʥʦʚʣʝʥʠʠ  

ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʫʙʢʫʣʴʪʫʨʳ          522 

ʈʘʭʠʤʦʚ ʈ.ɺ. ʕʣʝʢʪʨʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ  

ʢʘʢ ʬʘʢʪʦʨ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʦʮʠʘʣʠʟʘʮʠʠ ʤʦʣʦʜʝʞʠ       525 

ʉʤʳʜʝʥʢʦ ʃ.ɸ. ʇʨʦʙʣʝʤʳ ʟʘʱʠʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʪʘʡʥʳ  

ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ     528 

ʉʪʨʠʢʫʥʦʚʘ ɸ.ɺ. ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʛʦʨʦʜʘ ʈʫʙʮʦʚʩʢʘ  

ʚ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʘʭ ʜʦ 2017 ʛʦʜʘ         531 

ʊʦʨʦʧʦʚ ʄ.ɽ., ʂʘʢʠʤʦʚʘ ʅ.ʐ. ʇʦʣʠʪʠʢʘ ʠ ʤʦʨʘʣʴ  

ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ ʢ ʧʨʦʚʝʜʝʥʠʶ ʨʘʙʦʪʳ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʥʘʨʢʦʤʘʥʠʠ  537 
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ʉɽʂʎʀʗ 1. ʄɸʊɽʄɸʊʀʂɸ ʀ ʀʅʌʆʈʄɸʊʀʂɸ 

 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ: ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ çʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘè ɼʫʜʥʠʢ ɽʚʛʝʥʠʷ 

ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

 

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅɸʗ ʉʀʉʊɽʄɸ  

ʈɽʄʆʅʊʅʆ-ʉʊʈʆʀʊɽʃʔʅʆʁ ʂʆʄʇɸʅʀʀ 

ʆ.ʃ. ɸʙʘʢʫʤʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ ʅ.ɸ. ʃʘʨʠʥʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 
ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʠʟ ʟʘʷʚʦʢ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʨʝʤʦʥʪʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʩ ʫʯʝʪʦʤ ʩʪʦʠʤʦʩʪʠ ʠ ʦʙʲʝʤʘ ʨʘʙʦʪ. ɸ ʪʘʢʞʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʣʠʥʝʡʥʘʷ ʨʝʛʨʝʩʩʠʦʥʥʘʷ ʤʦʜʝʣʴ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʥʦʟʘ ʥʘ ʩʣʝʜʫʶʱʠʡ 

ʧʝʨʠʦʜ. ɺ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʘ, ʚʣʠʷʶʱʝʛʦ ʥʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʚʳʙʠʨʘʝʪʩʷ ʩʝʟʦʥʥʦʩʪʴ. 

 

ʈʝʤʦʥʪʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʰʘʶʪ ʟʘʜʘʯʠ ʧʦ ʧʨʦʜʣʝʥʠʶ ʩʨʦʢʘ 

ʩʣʫʞʙʳ ʞʠʣʦʛʦ ʬʦʥʜʘ, ʫʣʫʯʰʝʥʠʶ ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʣʶʜʝʡ. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʤʦʥʪʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ ʦʙʨʘʙʦʪʢʘ ʟʘʷʚʦʢ ʧʨʦʠʟʚʦʜʠʪʩʷ 

çʚʨʫʯʥʫʶè, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʠʤ ʟʘʪʨʘʪʘʤ ʚʨʝʤʝʥʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʚʳʟʳʚʘʝʪ ʥʝʜʦʚʦʣʴʩʪʚʦ ʢʣʠʝʥʪʦʚ. ɸʉ ʧʦʟʚʦʣʠʪ ʨʝʤʦʥʪʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʢʦʤʧʘʥʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʦʪ ʦʙʨʘʱʝʥʠʷ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʢʣʠʝʥʪʘ ʬʠʨʤʳ ʜʦ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʘ ʦ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ, 

ʧʨʠʚʝʜʸʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʡ ʵʢʦʥʦʤʠʠ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʟʘʤʝʪʥʦ ʧʦʚʳʩʠʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʝʨʩʦʥʘʣʘ.  

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ 

DefSmeta, ʄʠʥʠ-ʉʤʝʪʘ v.1.4, WinRik. ʇʨʦʛʨʘʤʤʘ DefSmeta ʧʦʟʚʦʣʷʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʘʪʴ ʦʙʲʸʤʳ ʨʘʙʦʪ ʧʨʠ ʧʦʤʦʱʠ ʩʤʝʪʥʦʛʦ ʢʘʣʴʢʫʣʷʪʦʨʘ, 

ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʭʦʜ ʠ ʚʝʩ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʅʦ ʚ ʧʨʦʛʨʘʤʤʝ ʥʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʢʚʘʨʪʘʣʴʥʳʭ ʠ ʛʦʜʦʚʳʭ ʦʪʯʝʪʦʚ [3]. 

ʄʠʥʠ-ʉʤʝʪʘ v.1.4 ï ʙʝʩʧʣʘʪʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʢʘʢ ʜʣʷ ʣʠʯʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʤʝʣʢʠʭ ʠ ʩʨʝʜʥʠʭ ʨʝʤʦʥʪʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʬʠʨʤ. ɼʣʷ 

ʫʩʪʘʥʦʚʢʠ ʥʘ ʢʦʤʧʴʶʪʝʨ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʦʙʨʝʩʪʠ ʣʠʮʝʥʟʠʶ ʠ ʥʝʩʢʦʣʴʢʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʛʨʘʤʤʳ ʩʥʠʞʘʝʪʩʷ ʧʦ 

ʤʝʨʝ ʥʘʧʦʣʥʝʥʠʷ ʝʝ ʜʘʥʥʳʤʠ, ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʥʦʚʦʡ ʚʝʨʩʠʠ ʚʦʟʥʠʢʘʶʪ 

ʧʨʦʙʣʝʤʳ ʩʦ ʩʪʘʨʳʤʠ ʧʨʦʝʢʪʘʤʠ [4]. ɺ ʧʨʦʛʨʘʤʤʝ WinRik v.1.3 ʥʝ ʜʦ ʢʦʥʮʘ 

ʦʧʪʠʤʠʟʠʨʦʚʘʥ ʠʥʪʝʨʬʝʡʩ, ʧʨʠ ʵʢʩʧʦʨʪʝ ʚ Word ʠ Excel ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ, ʦʯʝʥʴ ʩʣʦʞʥʘʷ ʧʨʦʮʝʜʫʨʘ ʥʘʩʪʨʦʝʢ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʩʙʦʷʤ ʚ ʨʘʙʦʪʝ ʢʦʤʧʴʶʪʝʨʘ [5]. 

ʊʘʢ ʢʘʢ ʥʘʡʜʝʥʥʳʝ ʘʥʘʣʦʛʠ ʠʤʝʶʪ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ 

ʜʦʨʦʛʦʩʪʦʷʱʠʝ, ʪʦ ʙʫʜʝʪ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʎʝʣʴ: ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʠʟ ʟʘʷʚʦʢ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʨʝʤʦʥʪʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ.  

ʆʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʤʘʪ. ʤʦʜʝʣʠ. 
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ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʠʩʩʣʝʜʫʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʝʣʠʯʠʥʳ ʦʪ  

ʜʨʫʛʦʡ ʚʝʣʠʯʠʥʳ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʚʝʣʠʯʠʥ [1,21]. ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ 

ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʨʝʜʥʝʩʨʦʯʥʦʤ ʠ  ʜʦʣʛʦʩʨʦʯʥʦʤ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ. ʉʨʝʜʥʝ- ʠ ʜʦʣʛʦʩʨʦʯʥʳʡ ʧʝʨʠʦʜʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʬʘʢʪʘ ʠʟʤʝʥʝʥʠʡ ʚ ʩʨʝʜʝ ʙʠʟʥʝʩʘ ʠ ʫʯʝʪʘ ʚʣʠʷʥʠʡ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ 

ʥʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ 

ʝʞʝʛʦʜʥʳʭ ʜʘʥʥʳʭ ʟʘ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʧʝʨʠʦʜʳ ʧʦ ʠʩʩʣʝʜʫʝʤʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʦʙʳʯʥʦ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʦʙʲʝʢʪʦʚ, ʠʤʝʶʱʠʭ ʩʣʦʞʥʫʶ, 

ʤʥʦʛʦʬʘʢʪʦʨʥʫʶ ʧʨʠʨʦʜʫ, ʪʘʢʠʭ ʢʘʢ: 

¶  ʦʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ; 

¶  ʧʨʠʙʳʣʴ; 

¶  ʦʙʲʝʤ ʧʨʦʜʘʞ ʠ ʜʨ. 

ʃʠʥʝʡʥʳʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ï ʵʪʦ ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʬʘʢʪʦʨʘʤʠ ʠ ʢʘʢʦʡ-ʪʦ ʟʘʚʠʩʠʤʦʡ 

ʚʝʣʠʯʠʥʦʡ [1,32]. ʀʟ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ʚʳʙʠʨʘʝʤ ʬʘʢʪʦʨ, ʦʪ 

ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʠʩʩʣʝʜʫʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ ʬʘʢʪʦʨʘ 

ʜʣʷ ʥʘʰʝʡ ʟʘʜʘʯʠ ʚʳʙʝʨʝʤ ʩʝʟʦʥʥʦʩʪʴ. 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʨʦʩʪʳʭ ʫʨʘʚʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝ ʣʠʥʝʡʥʦʡ 

ʨʝʛʨʝʩʩʠʠ:  

ʫ=ax+b, 

ʛʜʝ ʭ ï ʥʝʟʘʚʠʩʠʤʘʷ ʧʝʨʝʤʝʥʥʘʷ, ʫ ï ʟʘʚʠʩʠʤʘʷ ʧʝʨʝʤʝʥʥʘʷ, ʚʳʙʠʨʘʝʤʘʷ ʠʟ 

ʩʪʘʪʠʩʪʠʢʠ, a ʠ b ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʨʝʩʩʠʠ. 

ɺ ʵʪʦʤ ʫʨʘʚʥʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦ ʚʳʙʦʨʦʯʥʳʤ ʜʘʥʥʳʤ x ʠ y ʚʳʯʠʩʣʠʪʴ 

ʦʮʝʥʢʠ ʥʝʠʟʚʝʩʪʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ.  

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʚʳʯʠʩʣʝʥʠʷ ʦʮʝʥʦʢ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʨʝʛʨʝʩʩʠʠ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ ʤʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ 

(ʄʅʂ) [2,25]. ʄʅʂ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʨʝʛʨʝʩʩʠʦʥʥʳʭ 

ʤʦʜʝʣʝʡ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

     ώ ὥ ὦὼ        (1) 

  ὠ В ώ ώ В ὥ ὦὼ ώ ᴼάὭὲ     (2) 

  
ςВ ὥ ὦὼ ώ π        (3) 

ςВ ὥ ὦὼ ώ ὼ π                (4) 

ὔὥ ὦВ ὼ Вώ

Вὼὥ ὦВὼ Вώὼ
 ï ʥʦʨʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ (5) 

ʅʘʡʜʝʤ ʦʧʨʝʜʝʣʠʪʝʣʠ: 

         (6) 

 

 

 

         (7) 
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        (8) 

 

 

 

ʅʘʡʜʝʤ ʢʦʵʬʬʠʮʠʝʥʪʳ ʘ ʠ b:  

          (9) 

 

 ʇʦʩʯʠʪʘʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ y ʠ ʭ:   

                               ὶ
В В

В В ᶻ В В  

  .    (10) 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʝʤ ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ. 

ʆʧʨʝʜʝʣʷʝʤ  ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ:  

f ï ʯʠʩʣʦ ʦʧʳʪʦʚ,  

k ï ʯʠʩʣʦ ʬʘʢʪʦʨʦʚ. 

Ὂ̓́Ȣ̂ Ὂ‌ȠὪȠὯ   .      (11) 

Ὂ̞̋̒̐Ȣ
ᶻ   .      (12) 

 ɽʩʣʠ  Ὂ̞̋̒̐Ȣ
ᶻ  < Ὂ̓́Ȣ̂ ï ʤʦʜʝʣʴ ʘʜʝʢʚʘʪʥʘ. 

ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʦʛʥʦʟ ʥʘ ʧʨʠʙʳʣʴ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʧʝʨʠʦʜʳ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ. ï ʈʫʙʮʦʚʩʢ, 2009. 51 ʩ. 

3. ʕʣʝʢʪʨʦʥʥʳʝ ʠʟʜʘʥʠʷ DefSmeta [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.defsmeta.ru/  

4. ʕʣʝʢʪʨʦʥʥʳʝ ʠʟʜʘʥʠʷ  ʄʠʥʠ ï ʩʤʝʪʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: http://www.audit-it.ru/software/accounting/89944.html, ʩʚʦʙʦʜʥʳʡ. 

5. ʕʣʝʢʪʨʦʥʥʳʝ ʠʟʜʘʥʠʷ WinRik [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://rutracker.org/forum/viewtopic.phpt=1024575, ʩʚʦʙʦʜʥʳʡ. 

 

ʕʂʆʅʆʄʀʏɽʉʂɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ  

ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʂʆʈʄʆɺ 

ʅ.ɹ. ɹʝʣʴʢʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʊ.ʄ. ʆʙʫʭʦʚʠʯ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 

ʆʜʥʠʤ ʠʟ ʥʘʠʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʧʦʤʠʤʦ ʫʣʫʯʰʝʥʠʷ ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ, ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ 

ʞʠʚʦʪʥʳʭ, ʩʪʨʫʢʪʫʨʳ ʩʪʘʜʘ, ʫʨʦʚʥʷ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʧʨʦʯʝʛʦ, ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʢʦʨʤʘʤʠ. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʦʚ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: 

¶  ʂʦʨʤʦʚʦʡ ʵʬʬʝʢʪ; 

¶  ʋʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʢʦʨʤʘʤʠ; 

¶  ʇʨʠʙʳʣʴ, ʦʙʝʩʧʝʯʠʚʘʝʤʘʷ ʢʦʨʤʦʚʦʡ ʙʘʟʦʡ; 

¶  ʋʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʝʤʳʡ ʢʦʨʤʦʚʦʡ ʙʘʟʦʡ; 

¶  ʆʧʣʘʪʘ ʢʦʨʤʘ ʧʨʦʜʫʢʮʠʝʡ; 

¶  ʉʪʦʠʤʦʩʪʴ ʢʦʨʤʦʚ. 

ʂʦʨʤʦʚʦʡ ʵʬʬʝʢʪ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʨʘʚʝʥ ʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, 

ʦʙʝʩʧʝʯʠʚʘʝʤʦʡ ʢʦʨʤʘʤʠ, ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʢʦʨʤʦʚʫʶ ʙʘʟʫ, ʧʨʠ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʦʨʤʣʝʥʠʠ ʞʠʚʦʪʥʳʭ, ʟʘ ʚʳʯʝʪʦʤ ʧʦʪʝʨʴ ʧʦ ʮʝʥʥʦʩʪʠ 

ʞʠʚʦʪʥʳʭ, ʚʳʟʳʚʘʝʤʳʭ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴʶ ʢʦʨʤʣʝʥʠʷ.  

ɺʝʣʠʯʠʥʘ ʩʥʠʞʝʥʠʷ ʮʝʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʚʳʟʚʘʥʥʦʛʦ 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴʶ ʢʦʨʤʣʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʧʦʪʝʨʠ ʧʦ ʮʝʥʥʦʩʪʠ 

ʞʠʚʦʪʥʳʭ. ʇʦʪʝʨʠ ʧʦ ʮʝʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

çʩʚʝʨʭʥʦʨʤʘʪʠʚʥʳʡ ʠʟʥʦʩè ʞʠʚʦʪʥʳʭ ʢʘʢ ʩʨʝʜʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʦʪʝʥʮʠʘʣʴʥʳʡ (ʧʨʝʜʝʣʴʥʳʡ) ʢʦʨʤʦʚʦʡ ʵʬʬʝʢʪ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʨʘʚʝʥ 

ʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʦʪ ʞʠʚʦʪʥʳʭ ʟʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʧʨʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʢʦʨʤʣʝʥʠʠ. 

ʇʦʪʝʥʮʠʘʣʴʥʳʡ ʢʦʨʤʦʚʦʡ ʵʬʬʝʢʪ ʢʦʨʤʦʚʦʡ ʙʘʟʳ: 

                                          ̠ ˪̐̏=̓В В ὅ̐ ̑̏ ̅
ˎ˟̋̏̎

˟̘̎́  .   

 (1) 

ʛʜʝ  ˗˪̐̏ ̓ï ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʢʦʨʤʦʚʦʡ ʵʬʬʝʢʪ ʢʦʨʤʦʚʦʡ ʙʘʟʳ; 

Ὃ ï ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʦʙʝʩʧʝʯʠʪʴ ʢʦʨʤʘʤʠ; 

ὅ̐ ̑̏ ̅
ˎ  ï  ʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʦʪ g-ʛʦ 

ʞʠʚʦʪʥʦʛʦ ʚ t-ʪʳʡ ʜʝʥʴ ʟʘʜʘʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʧʨʠ ʧʦʣʥʦʩʪʴʶ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʨʘʮʠʦʥʝ (g Í [1, G];  t Í [Tʥʘʯ, ʊʢʦʥ]); 

˟̎ ́ȟ̘˟̋̏ ̎ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʯʘʣʴʥʘʷ ʠ ʢʦʥʝʯʥʘʷ ʜʘʪʳ ʟʘʜʘʚʘʝʤʦʛʦ 
ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. 

ʂʦʨʤʦʚʦʡ ʵʬʬʝʢʪ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠ 

ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʨʤʦʚʫʶ ʙʘʟʫ ʢʦʨʤʦʚ, ʥʦ ʠ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ 

ʧʨʘʚʠʣʴʥʦ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ.  

ʇʨʠ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʢʦʨʤʣʝʥʠʠ ʞʠʚʦʪʥʳʭ ʢʦʨʤʦʚʦʡ ʵʬʬʝʢʪ 

ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʥʠʞʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʥʘ ʚʝʣʠʯʠʥʫ ʧʦʪʝʨʴ,  ʚʳʟʳʚʘʝʤʳʭ  

ʧʨʠʤʝʥʝʥʠʝʤ  ʢʦʥʢʨʝʪʥʳʭ  ʨʘʮʠʦʥʦʚ, ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʨʝʙʫʝʤʦʡ ʧʦ ʥʦʨʤʘʤ ʢʦʨʤʣʝʥʠʷ. 

ʂʦʨʤʦʚʦʡ ʵʬʬʝʢʪ ʢʦʨʤʦʚʦʡ ʙʘʟʳ (ʂʕ): 

                        ʂʕ ʂʕʧʦʪ ʇʧʨʦʜʇʮʞ ȟ      (2) 

ʛʜʝ   ˜̐ ̑̏̅ ï ʧʦʪʝʨʠ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʚʳʟʳʚʘʝʤʳʝ ʦʪʢʣʦʥʝʥʠʷʤʠ 

ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʨʘʮʠʦʥʦʚ ʦʪ ʥʦʨʤ ʢʦʨʤʣʝʥʠʷ:  

                                               ʇʧʨʦʜВ В ʇʧʨʦʜ 
ʊʢʦʥ
ʊʥʘʯ ,    (3) 
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     ʛʜʝ ʇ̐ ̑̏ ̅ ï ʧʦʪʝʨʠ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ g-ʛʦ ʞʠʚʦʪʥʦʛʦ, ʚʳʟʳʚʘʝʤʳʝ 

ʜʠʩʙʘʣʘʥʩʦʤ ʨʘʮʠʦʥʘ ʚ  t-ʪʳʡ ʜʝʥʴ ʟʘʜʘʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. 

ʇʮʞ ï ʧʦʪʝʨʠ ʧʦ ʮʝʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʚʳʟʳʚʘʝʤʳʝ ʦʪʢʣʦʥʝʥʠʷʤʠ 

ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʨʘʮʠʦʥʦʚ ʦʪ ʥʦʨʤ ʢʦʨʤʣʝʥʠʷ: 

                                  ʇʮʞ В В ʇʮʞ 
ʊʢʦʥ
ʊʥʘʯ ,     (4) 

ʛʜʝ ʇʮʞ  ï ʧʦʪʝʨʠ ʧʦ ʮʝʥʥʦʩʪʠ g-ʛʦ ʞʠʚʦʪʥʦʛʦ, ʚʳʟʳʚʘʝʤʳʝ ʜʠʩʙʘʣʘʥʩʦʤ 

ʨʘʮʠʦʥʘ ʚ  t-ʪʳʡ ʜʝʥʴ ʟʘʜʘʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. 

ʋʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʢʦʨʤʘʤʠ (ʋʆʂ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ 

ʚʝʣʠʯʠʥʳ ʬʘʢʪʠʯʝʩʢʦʛʦ ʢʦʨʤʦʚʦʛʦ ʵʬʬʝʢʪʘ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʢ ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ 

ʢʦʨʤʦʚʦʤʫ ʵʬʬʝʢʪʫ:  

                                        ʋʆʂ ʂʕȾʂʕ
ʧʦʪ

ρππϷ .     (5) 

ʇʨʠʙʳʣʴ, ʦʙʝʩʧʝʯʠʚʘʝʤʘʷ ʢʦʨʤʦʚʦʡ ʙʘʟʦʡ, ʨʘʚʥʘ ʢʦʨʤʦʚʦʤʫ ʵʬʬʝʢʪʫ ʟʘ 

ʚʳʯʝʪʦʤ ʩʪʦʠʤʦʩʪʠ ʢʦʨʤʦʚ: 

                                     ʇʈ ʂʕ ʉʢʦʨʤ ,      (6) 

ʛʜʝ ʉʢʦʨʤ ï ʩʪʦʠʤʦʩʪʴ ʢʦʨʤʦʚ, ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʢ ʩʢʘʨʤʣʠʚʘʥʠʶ 

ʞʠʚʦʪʥʳʤ. 

 ʋʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʦʚʦʡ ʙʘʟʳ: 

                             ʈ ʇʈ ʉϳ
ʢʦʨʤ

ʇʮʞ ρππϷ Ȣ    (7) 

ʆʧʣʘʪʘ ʢʦʨʤʘ ʧʨʦʜʫʢʮʠʝʡ  ʨʘʚʥʘ ʦʪʥʦʰʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, 

ʧʦʣʫʯʝʥʠʝ ʢʦʪʦʨʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʢʦʨʤʦʚʦʡ ʙʘʟʦʡ, ʢ ʩʪʦʠʤʦʩʪʠ ʢʦʨʤʦʚ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʤʠʥʠʤʘʣʴʥʳʭ 

ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ï ʨʝʦʨʛʘʥʠʟʦʚʘʪʴ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ, 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʠ ʧʨʦʯʝʝ. ʕʪʦ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʡʪʠ ʥʘ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʫʨʦʚʥʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʮʠʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʩʦʣʠʜʘʮʠʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ 

ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʦʚʤʝʩʪʥʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʟʘʜʘʶʪʩʷ 

ʚʳʧʣʘʪʳ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʬʦʥʜʘ ʚ ʚʠʜʝ ʧʨʦʮʝʥʪʘ ʦʪ ʨʘʟʤʝʨʘ ʢʨʝʜʠʪʘ ʠ 

ʦʪ ʯʘʩʪʠ ʜʦʭʦʜʘ ʧʦʩʣʝ ʝʛʦ ʧʦʛʘʰʝʥʠʷ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʚʳʰʘʝʪ ʢʦʥʢʫʨʝʥʮʠʶ 

ʤʝʞʜʫ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤʠ ʧʨʦʝʢʪʘʤʠ. ʂʘʞʜʳʡ ʧʨʦʝʢʪ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ ʧʦ 

ʩʨʦʢʫ ʚʦʟʚʨʘʱʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʜʦʣʛʘ, ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʧʦʪʦʢʠ ʧʣʘʪʝʞʝʡ ʚ ʬʦʥʜ, ʬʘʢʪʠʯʝʩʢʠ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʦʝʢʪ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʠʥʚʝʩʪʦʨʦʚ.  

ʇʫʩʪʴ 
nbb ..1
 ï ʧʝʨʠʦʜʳ ʧʦʛʘʰʝʥʠʷ ʜʦʣʛʘ, ()nh  ï ʢʨʝʜʠʪʥʘʷ ʩʪʘʚʢʘ ʜʣʷ 

ʧʨʦʝʢʪʘ, 
jj bb .. ï ʧʝʨʠʦʜʳ ʚʳʧʣʘʪʳ ʚ ʬʦʥʜ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʥʪʦʚ ʜʦʭʦʜʘ ʧʦʩʣʝ 

ʧʦʛʘʰʝʥʠʷ ʦʩʥʦʚʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, 11 +=+ jj bb , ʘ jq  ï ʧʦʜʦʭʦʜʥʳʝ ʩʪʘʚʢʠ 

ʨʝʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʤʝʞʫʪʢʦʚ ʚʨʝʤʝʥʠ jj bb .. .  

ʊʦʛʜʘ ʚʳʧʣʘʪʳ ʦʩʥʦʚʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ  ʚ ʦʙʲʝʤʝ 

()nhI i Ö , ʛʜʝ 
iI  ï ʦʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ ʚ i -ʡ ʧʨʦʝʢʪ, ʘ ʧʦʩʣʝ ʝʝ ʧʦʛʘʰʝʥʠʷ ï 

)(tCFq ij Ö , ʛʜʝ )(tCFi
 ï ʯʠʩʪʳʡ ʦʧʝʨʘʮʠʦʥʥʳʡ ʜʦʭʦʜ i -ʛʦ ʧʨʦʝʢʪʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ɺʢʫʧʝ ʩ ʧʦʪʦʢʦʤ ʠʥʚʝʩʪʠʮʠʡ ʜʘʥʥʳʝ 

ʚʳʧʣʘʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʝʢʪ ʜʣʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʬʦʥʜʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʧʨʦʛ-

ʥʦʟʠʨʫʝʤʦʤʫ ʧʦʨʪʬʝʣʶ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ 

ʧʨʦʝʢʪʦʚ. ʅʘ ʵʪʘʧʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʪʙʦʨʘ ʧʨʦʝʢʪʦʚ ʦʪʩʝʠʚʘʶʪʩʷ ʟʘʚʝʜʦʤʦ 

ʥʝʵʬʬʝʢʪʠʚʥʳʝ ʧʨʦʝʢʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʘ ʚʳʙʦʨʘ ʧʨʦʝʢʪʘ ʠʟ ʤʥʦʞʝʩʪʚʘ 

ʘʣʴʪʝʨʥʘʪʠʚ ʩʚʦʜʠʪʩʷ ʢ ʟʘʜʘʯʝ ʤʘʢʩʠʤʠʟʘʮʠʠ ʮʝʣʝʚʦʛʦ ʢʨʠʪʝʨʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

)(ÖF . ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʝʛʦ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ 

DSsDSF Í² ,)( ,             (1) 

ʛʜʝ D ï ʥʝʢʦʪʦʨʦʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ; DS  ï ʧʦʜʤʥʦʞʝʩʪʚʦ ʚʝʢʪʦʨʘ 

ʩʪʨʘʪʝʛʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʤʝʪʦʜʠʢ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʝʢʪʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʘ ʝʜʠʥʦʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʝ ʠ 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʚ ʦʩʥʦʚʥʦʤ ʫʩʣʦʚʠʷʤʠ ʧʨʠʤʝʥʠʤʦʩʪʠ ʠ ʧʨʝʜʤʝʪʥʳʤʠ 

ʦʙʣʘʩʪʷʤʠ [3].  

ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʘʥʠʡ ʨʘʩʩʯʠʪʳʚʘʝʪ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʢʨʠʪʝʨʠʝʚ. ɼʣʷ 

ʵʪʦʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, 

ʦʩʥʦʚʘʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʠ ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʭʦʜʝ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ. ʇʨʠ ʵʪʦʤ ʜʝʣʘʝʪʩʷ ʜʦʧʫʱʝʥʠʝ, ʯʪʦ 

ʧʦʪʦʢʠ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʢʦʥʝʮ (ʥʘʯʘʣʦ) ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ 

ʠʟʚʝʩʪʥʳ. 

ʇʨʠ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ:  ʯʠʩʪʳʡ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ ʜʦʭʦʜ, ʚʥʫʪʨʝʥʥʶʶ 

ʥʦʨʤʫ ʜʦʭʦʜʥʦʩʪʠ, ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ. 
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ʏʠʩʪʳʡ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ ʜʦʭʦʜ (ʏɼɼ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʥʦʩʪʴ 

ʤʝʞʜʫ ʩʫʤʤʘʨʥʦʡ ʪʝʢʫʱʝʡ ʩʪʦʠʤʦʩʪʴʶ ʧʦʪʦʢʦʚ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʭ ʜʝʥʝʞʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʚʝʣʠʯʠʥʦʡ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. ʈʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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ʛʜʝ dï ʩʪʘʚʢʘ ʜʠʩʢʦʥʪʘ (ʠʥʬʣʷʮʠʠ); 

)(tCFi
 ï ʯʠʩʪʳʡ ʧʦʪʦʢ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ (ʥʘʣʠʯʥʦʩʪʠ) ʚ ʧʝʨʠʦʜ t ; 

)(tI i
 ï ʠʥʚʝʩʪʠʮʠʠ ʚ ʧʝʨʠʦʜ t ; 

it  ï ʚʨʝʤʷ (ʧʝʨʠʦʜ) ʩʪʘʨʪʘ i -ʛʦ ʧʨʦʝʢʪʘ; 

it  ï ʧʦʩʣʝʜʥʠʡ ʧʝʨʠʦʜ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ i -ʛʦ ʧʨʦʝʢʪʘ; 

it  ï ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʧʦʣʫʯʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʧʨʠʙʳʣʠ ʦʪ i -ʛʦ ʧʨʦʝʢʪʘ; 

it  ï ʚʨʝʤʷ ʟʘʚʝʨʰʝʥʠʷ i -ʛʦ ʧʨʦʝʢʪʘ ʠʣʠ ʛʦʨʠʟʦʥʪ ʧʣʘʥʠʨʦʚʘʥʠʷ; 

ʇʦʢʘʟʘʪʝʣʴ ʯʠʩʪʦʛʦ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʦʛʦ ʜʦʭʦʜʘ ʥʦʩʠʪ ʘʙʩʦʣʶʪʥʳʡ 

ʭʘʨʘʢʪʝʨ. ʆʥ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʫʶ ʧʦʣʝʟʥʦʩʪʴ (ʚ ʬʠʥʘʥʩʦʚʦʤ ʚʳʨʘʞʝʥʠʠ) 

ʧʨʠʥʝʩʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ. ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚʘʭ ʜʣʷ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ, 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʙʠʨʘʪʴ ʧʨʦʝʢʪʳ ʩ ʥʘʠʙʦʣʴʰʠʤ ʯʠʩʪʳʤ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʤ 

ʜʦʭʦʜʦʤ. ɺ ʩʣʫʯʘʝ ʞʝ, ʢʦʛʜʘ ʚʘʨʠʘʥʪʦʚ ʧʨʦʝʢʪʦʚ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ, ʘ 

ʬʠʥʘʥʩʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʛʨʘʥʠʯʝʥʳ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʥʘʧʨʠʤʝʨ ʚʥʫʪʨʝʥʥʶʶ ʥʦʨʤʫ ʜʦʭʦʜʥʦʩʪʠ. 

ɺʥʫʪʨʝʥʥʷʷ ʥʦʨʤʘ ʜʦʭʦʜʥʦʩʪʠ (ɺʅɼ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʥʪʥʫʶ 

ʩʪʘʚʢʫ, ʧʨʠ ʢʦʪʦʨʦʡ ʯʠʩʪʳʡ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ ʜʦʭʦʜ ʧʨʦʝʢʪʘ ʨʘʚʝʥ ʥʫʣʶ. ɺ 

ʦʙʱʝʤ ʩʣʫʯʘʝ (ʝʩʣʠ ʧʨʦʝʢʪ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ʚ 

ʪʝʯʝʥʠʝ ʨʷʜʘ ʧʝʨʠʦʜʦʚ) ʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʨʘʚʥʝʥʠʷ (2) ʧʨʠʨʘʚʥʠʚʘʝʤ 

ʯʠʩʪʦʛʦ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʦʛʦ ʜʦʭʦʜʘ ʢ ʥʫʣʶ: 
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ʇʨʦʝʢʪ ʩʯʠʪʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ, ʝʩʣʠ ʚʥʫʪʨʝʥʥʷʷ ʥʦʨʤʘ ʜʦʭʦʜʥʦʩʪʠ 

ʙʦʣʴʰʝ ʪʨʝʙʫʝʤʦʡ ʩʪʘʚʢʠ ʜʦʭʦʜʥʦʩʪʠ ʠ ʥʝʵʬʬʝʢʪʠʚʥʳʤ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ. 

ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʜʘʝʪ ʟʘʚʳʰʝʥʥʫʶ ʦʮʝʥʢʫ ʚʳʩʦʢʦʧʨʠʙʳʣʴʥʳʭ ʧʨʦʝʢʪʦʚ, 

ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʝʛʦ ʨʘʩʯʝʪʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʜʝʥʝʞʥʳʝ 

ʧʦʪʦʢʠ ʦʪ ʠʥʚʝʩʪʠʮʠʡ ʨʝʠʥʚʝʩʪʠʨʫʶʪʩʷ ʧʦ ʩʪʘʚʢʝ, ʨʘʚʥʦʡ ɺʅɼ ʧʨʦʝʢʪʘ, ʯʪʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʤʘʣʦʚʝʨʦʷʪʥʳʤ. ʕʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ʤʦʞʥʦ ʫʩʪʨʘʥʠʪʴ, 

ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʨʘʩʯʝʪʦʤ ʧʦʢʘʟʘʪʝʣʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʥʦʨʤʳ 

ʜʦʭʦʜʥʦʩʪʠ (ʄɺʅɼ), ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  
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ʛʜʝ d , )(tCFi , )(tI i , it , it , it , it  ï ʪʝ ʞʝ, ʯʪʦ ʠ ʚ ʬʦʨʤʫʣʝ (2). 
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ʉʨʝʜʠ ʩʪʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʧʨʦʝʢʪʦʚ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʧʨʦʝʢʪʘ. 

ɼʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ (PP) ï ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ ʦʪ ʥʘʯʘʣʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʜʦ ʤʦʤʝʥʪʘ, ʥʘʯʠʥʘʷ ʩ ʢʦʪʦʨʦʛʦ 

ʟʥʘʯʝʥʠʝ ʯʠʩʪʦʛʦ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʦʛʦ ʜʦʭʦʜʘ ʙʫʜʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʠ ʥʝ 

ʠʟʤʝʥʠʪ ʟʥʘʢ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥ ʜʦʧʦʣʥʷʝʪ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʪʦʛʦ 

ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʦʛʦ ʜʦʭʦʜʘ ʠ ʚʥʫʪʨʝʥʥʝʡ ʥʦʨʤʳ ʦʢʫʧʘʝʤʦʩʪʠ.  

ʇʨʠʤʝʥʝʥʠʝ ʣʶʙʳʭ ʤʝʪʦʜʦʚ ʥʝ ʦʙʝʩʧʝʯʠʪ ʧʦʣʥʦʡ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ 

ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʨʪʬʝʣʷ. ɸ ʦʮʝʥʢʘ ʨʠʩʢʘ 

ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʚʣʠʷʥʠʝ ʥʝʚʝʨʥʳʭ ʧʨʦʛʥʦʟʦʚ ʥʘ 

ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠ ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʰʝʥʠʷ.  

ɼʣʷ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʧʦʨʪʬʝʣʷ ʧʨʠʤʝʥʷʝʪʩʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʤʝʪʦʜ ʫʯʝʪʘ ʨʠʩʢʘ ʠ ʠʥʬʣʷʮʠʠ ʧʫʪʝʤ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ: 
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ʛʜʝ 
it  ï ʚʨʝʤʷ (ʧʝʨʠʦʜ) ʩʪʘʨʪʘ i -ʛʦ ʧʨʦʝʢʪʘ; 

d  ï ʫʨʦʚʝʥʴ ʠʥʬʣʷʮʠʠ; 

s ï ʙʘʟʦʚʘʷ ʩʪʘʚʢʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ (ʩʪʘʚʢʘ ʜʦʭʦʜʘ ʠʥʚʝʩʪʦʨʦʚ); 

ir  ï ʫʨʦʚʝʥʴ ʨʠʩʢʘ, ʘʩʩʦʮʠʠʨʫʝʤʳʡ ʩ ʜʘʥʥʳʤ ʧʨʦʝʢʪʦʤ. 

ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʠʥʚʝʩʪʠʮʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʠʜʝ: 

 

)()( tIktI i

t

i i Ö= ,     (7) 

 

ʛʜʝ 
t
ik  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (5) ʩ s=0. 

 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʛʘʨʘʥʪʠʨʫʝʪ ʦʧʪʠʤʘʣʴʥʦʩʪʴ ʧʦʨʪʬʝʣʷ ʧʨʦʝʢʪʦʚ ʧʨʠ ʥʘʠʙʦʣʝʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ. ʇʦʵʪʦʤʫ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ 

ʟʘʚʝʨʰʝʥʠʠ ʧʨʦʝʢʪʦʚ ʦʯʝʨʝʜʥʦʛʦ ʧʣʘʥʦʚʦʛʦ ʧʝʨʠʦʜʘ ʚʦʟʤʦʞʥʦ ʧʨʠʚʣʝʯʝʥʠʝ 

ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʩʪʨʘʭʦʚʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʚ ʜʨʫʛʠʝ ʧʨʦʝʢʪʳ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɺʠʣʝʥʩʢʠʡ ʇ.ʃ., ʃʠʚʰʠʮ ɺ.ʅ., ʉʤʦʣʷʢ ʉ.ɸ. ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ. ï ʄ.: ɼʝʣʦ, 2002. ï 888 ʩ. 

2. ʃʠʧʩʠʮ ʀ.ɺ., ʂʦʩʩʦʚ ɺ.ɺ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʝʘʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. 
ʋʯʝʙ. ʧʦʩʦʙʠʝ. ï ʄ.: ʕʢʦʥʦʤʠʩʪʲ, 2004. ï 347 ʩ. 
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ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʁ ʋʏɽʊ ʀ ʇʃɸʅʀʈʆɺɸʅʀɽ  

ɺʓʇʋʉʂɸ ʇʈʆɼʋʂʎʀʀ ʅɸ ʇʈɽɼʇʈʀʗʊʀʀ 

ʅ.ʇ. ɹʦʥʘʨʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ ɽ.ɺ. ʅʠʢʠʪʝʥʢʦ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 
ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ ʠ ʚʝʜʝʥʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ ʥʘ ʟʘʚʦʜʝ, ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʠ ʠʭ ʩʝʟʦʥʥʦʡ 

ʧʨʦʜʘʞʠ. ʈʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʨʠʙʳʣʴ ʦʪ ʢʘʞʜʦʡ ʝʜʠʥʠʮʳ ʚʳʧʫʱʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʚʝʜʝʪʩʷ 

ʫʯʝʪ ʝʝ ʧʨʦʜʘʞ. ʅʘ ʦʩʥʦʚʘʥʠʠ  ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʪʨʦʠʪʩʷ ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, 

ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʠʝ ʚʠʜʳ ʠʟʜʝʣʠʡ ʚʳʛʦʜʥʦ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʟʘʚʦʜʫ. 

 

ʎʝʣʴʶ ʥʘʧʠʩʘʥʠʷ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ  ʦʨʛʘʥʠʟʘʮʠʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʫʯʝʪʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ.  

ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʛʦ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ 

ʧʨʠʙʳʣʠ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʩʪʨʘʪʝʛʠʠ 

ʢʦʤʧʘʥʠʠ. ɻʣʦʙʘʣʴʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʦʩʥʦʚʥʦʡ 

ʠʥʩʪʨʫʤʝʥʪ ʧʦʩʪʨʦʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʧʦʵʪʦʤʫ ʥʘʧʠʩʘʥʥʘʷ ʘʚʪʦʨʦʤ ʩʪʘʪʴʷ  

ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʷʪʴ ʧʨʝʜʧʨʠʷʪʠʶ ʫʩʪʦʡʯʠʚʦʝ ʬʠʥʘʥʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʵʢʦʥʦʤʠʢʝ. 

ɸʥʘʣʠʟ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, 

ʩʦʟʜʘʥʥʳʝ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤʠ, ʩʣʦʞʥʳʤʠ ʜʣʷ ʦʩʚʦʝʥʠʷ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʘʤʠ ʠ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʫʞʝ 

ʫʩʪʘʨʝʣʠ ʠ ʥʝ ʤʦʛʫʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʘʟʯʠʢʘ. 

ʇʨʠʤʝʨʘʤʠ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ çɼʆʊʀè ʠ çɸʥʘʣʠʟ, 

ʧʨʦʛʥʦʟ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠè. ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ ʷʚʣʷʝʪʩʷ 

ʜʦʨʦʛʠʤ ʢʦʤʤʝʨʯʝʩʢʠʤ ʧʨʦʝʢʪʦʤ, ʘ ʚʪʦʨʦʡ ʫʩʪʘʨʝʣ ʠ ʠʤʝʝʪ ʤʘʣʦ ʬʫʥʢʮʠʡ. 

ʇʦʵʪʦʤʫ ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ çʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʫʯʝʪ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠè ʘʢʪʫʘʣʴʥʦ ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ. 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʫʜʫʱʝʛʦ ʩʠʩʪʝʤʳ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ. ɼʘʥʥʳʝ ʧʨʦʛʥʦʟʘ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʘ ʧʦ 

ʫʚʝʣʠʯʝʥʠʶ ʧʨʠʙʳʣʠ, ʧʨʠʥʷʪʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ, ʩʦʩʪʘʚʣʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʘ ʚʳʧʫʩʢʘ ʠʟʜʝʣʠʡ. 

ʆʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʶʪʩʷ: 

- ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʧʦʣʥʦʪʘ; 

- ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʧʨʦʛʥʦʟʦʚ ʧʦ ʩʦʜʝʨʞʘʥʠʶ, ʤʘʩʰʪʘʙʘʤ ʠ ʚʨʝʤʝʥʠ; 

- ʫʯʝʪ ʩʝʟʦʥʥʦʩʪʠ; 

- ʛʠʙʢʦʩʪʴ, ʘʢʪʫʘʣʴʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʇʦ ʚʨʝʤʝʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʢʨʘʪʢʦʩʨʦʯʥʳʝ (ʥʘ ʦʜʠʥ ʛʦʜ ʠ 

ʤʝʥʴʰʝ), ʩʨʝʜʥʝʩʨʦʯʥʳʝ (ʥʘ 2-4 ʛʦʜʘ) ʠ ʜʦʣʛʦʩʨʦʯʥʳʝ (5 ʣʝʪ ʠ ʙʦʣʝʝ) ʚʠʜʳ 



20 

 

ʧʨʦʛʥʦʟʦʚ. ɼʘʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʨʝʜʥʝʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ (1-2 ʛʦʜʘ), ʪ.ʢ. ʵʪʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʳʙʨʘʥʦ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʘʥʥʳʭ 

ʠʟʜʝʣʠʡ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ. ɼʣʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʚʳʙʨʘʥ ʧʝʨʠʦʜ 

ʧʨʦʜʘʞʠ ʠʟʜʝʣʠʷ ï ʤʝʩʷʮ (0>x ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʪʘʙʣʠʯʥʘʷ 

ʬʫʥʢʮʠʷ  

Nifxf ii ..1,)( == ,      (1) 

ʛʜʝ  if  ï ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʘʥʥʳʭ ʠʟʜʝʣʠʡ ʚ i-ʡ ʤʝʩʷʮ; 

i ï ʥʦʤʝʨ ʵʣʝʤʝʥʪʘ ʨʷʜʘ (ʤʝʩʷʮʘ); 

N ï ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʷʜʘ (ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʤʝʩʷʮʝʚ). 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʘʞ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʝʡ 

(ʪʨʝʥʜʦʤ t) ʠ ʩʝʟʦʥʥʦʩʪʴʶ (ʩʝʟʦʥʥʦʡ ʢʦʤʧʦʥʝʥʪʦʡ s), ʪʦ ʠʭ ʩʫʤʤʦʡ (st+ ) 

ʙʫʜʝʤ ʧʨʠʙʣʠʞʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʘʥʥʳʭ ʠʟʜʝʣʠʡ f  ʩ ʥʝʢʦʪʦʨʦʡ 

ʧʦʛʨʝʰʥʦʩʪʴʶ e, ʪ.ʝ. ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʠʟʚʝʩʪʥʳʝ ʤʝʩʷʮʳ: 

iiii stf e=+- ][ .      (2) 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦ ʤʦʜʝʣʠ (2) ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ 

ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ: 

I. ɺʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʚʠʜʳ ʪʨʝʥʜʘ; 

II. ʆʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʢʘʞʜʦʛʦ ʚʳʙʨʘʥʥʦʛʦ ʚʠʜʘ ʪʨʝʥʜʘ; 

III. ʆʧʨʝʜʝʣʠʪʴ ʩʝʟʦʥʥʫ  ʁʢʦʤʧʦʥʝʥʪʫ; 

IV. ʆʧʨʝʜʝʣʠʪʴ ʪʦʯʥʦʩʪ ɹʤʦʜʝʣʠ ʜʣʷ ʢʘʞʜʦʛʦ ʚʳʙʨʘʥʥʦʛʦ ʚʠʜʘ ʪʨʝʥʜʘ; 

V. ʇʦʩʪʨʦʝʥʪ ɹʧʨʦʛʥʦʟ. 

ʆʧʠʰʝʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʢʘʞʜʳʡ ʵʪʘʧ. 

I. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʪʨʝʥʜʘ ʧʨʠʤʝʥʷʶʪʩʷ 

ʣʠʥʝʡʥʳʡ, ʣʦʛʘʨʠʬʤʠʯʝʩʢʠ ʠ ʩʪʝʧʝʥʥʦʡ ʪʨʝʥʜ. 

II. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʪʨʝʥʜʘ ja  ʧʦʣʦʞʠʤ, ʯʪʦ  

ʩʝʟʦʥʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ʨʘʚʥʘ ʥʫʣʶ, ʪ.ʝ. 0=is , ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʝʣʴ (2) 

ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʢ ʚʠʜʫ: 

idii
eaatf =- ),...,(

0
,    (3) 

ʛʜʝ ʪʨʝʥʜ it  ʟʘʚʠʩʠʪ ʦʪ ʧʘʨʘʤʝʪʨʦʚ dja
j

..0, = .  

ʂʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ )1( +d  ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʠʜʦʤ ʪʨʝʥʜʘ. ʉʘʤʠ ʧʘʨʘʤʝʪ-

ʨʳ ja  ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʠʟ ʫʨʘʚʥʝʥʠʷ (3) ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ.  

III. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʟʦʥʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʩʥʘʯʘʣʘ ʧʦʜʨʦʙʥʝʝ ʨʘʩʩʤʦʪʨʠʤ 

ʤʝʩʷʮ. 

ʊʘʢ, ʤʝʩʷʮ i, ʜʣʷ ʢʦʪʦʨʦʛʦ ʠʟʚʝʩʪʝʥ ʦʙʲʝʤ ʧʨʦʜʘʞʠ ʠʟʜʝʣʠʷ, ʤʦʞʥʦ  

ʨʘʩʧʠʩʘʪʴ ʧʦ ʛʦʜʘʤ. 

pmki +Ö= ,       (4) 

ʛʜʝ   k  ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʛʦʜʘ, 2,1,0=k ; 

mï ʢʦʣʠʯʝʩʪʚʦ ʤʝʩʷʮʝʚ ʚ ʦʜʥʦʤ ʛʦʜʫ; 

p  ï ʥʦʤʝʨ ʤʝʩʷʮʘ ʚ ʛʦʜʫ k , 12..1=p . 
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ʇʦʵʪʦʤʫ ʩʝʟʦʥʥʫʶ ʢʦʤʧʦʥʝʥʪʫ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʢ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʛʦʜʘ ʠ 

ʤʝʩʷʮʘ ʚ ʵʪʦʤ ʛʦʜʫ, ʠʣʠ 
k

pi ss = .      (5) 

ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʧʨʠʤʝʤ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʩʝʟʦʥʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʟʘʚʠʩʠʪ 

ʪʦʣʴʢʦ ʦʪ ʥʦʤʝʨʘ ʤʝʩʷʮʘ ʚ ʛʦʜʫ, ʠ ʩʝʟʦʥʥʫʶ ʢʦʤʧʦʥʝʥʪʫ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʢ 

ʪʘʙʣʠʯʥʫʶ ʬʫʥʢʮʠʶ. 

12..1,, =+Ö=== ppmkisss
p

k

pi
.   (6) 

ɼʘʣʝʝ ʧʦ ʥʘʡʜʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ja  ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʪʨʝʥʜʘ ʥʘʡʜʝʤ  

ʦʰʠʙʢʠ ʧʦ ʬʦʨʤʫʣʝ (3) ʠ ʟʘʧʠʰʝʤ ʠʭ ʯʝʨʝʟ ʥʦʤʝʨ ʛʦʜʘ ʠ ʥʦʤʝʨ ʤʝʩʷʮʘ ʚ ʛʦʜʫ 

),...,(
0 d

k

p

k

p

k

p
aatfe -= .    (7) 

ɿʘʪʝʤ ʧʦʩʯʠʪʘʝʤ ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ ʥʘ ʢʘʞʜʳʡ ʤʝʩʷʮ ʛʦʜʘ ʟʘ ʚʩʝ ʛʦʜʘ 

12..1,
1

1

0

=
+

= ä
=

pe
l

e
l

k

k

pp .    (8) 

ɼʘʣʝʝ ʥʘʡʜʝʤ ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ ʟʘ ʚʩʝ ʛʦʜʘ 

ä
=

=
12

112

1

p

pee .       (9) 

ɺ ʠʪʦʛʝ ʜʣʷ ʨʘʩʯʝʪʘ ʩʝʟʦʥʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʩʯʠʪʘʪʴ ʨʘʟʥʦʩʪʴ 

ʩʨʝʜʥʝʛʦ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʢʘʞʜʳʡ ʤʝʩʷʮ ʛʦʜʘ ʠ ʩʨʝʜʥʝʛʦ ʦʪʢʣʦʥʝʥʠʷ ʟʘ ʚʩʝ ʛʦʜʘ 

12..1, =-= pees pp
.             (10) 

IV. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʠ ʩʥʘʯʘʣʘ ʥʘʡʜʝʤ ʧʦʛʨʝʰʥʦʩʪʠ 

ʤʦʜʝʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

iiii stf --=e .           (11) 

ɿʘʪʝʤ ʧʦʩʯʠʪʘʝʤ ʜʣʷ ʢʘʞʜʦʛʦ ʧʝʨʠʦʜʘ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʫʶ ʦʰʠʙʢʫ 

(ʠʩʪʦʯʥʠʢ) 

24..1,
)( 2

2

=
+

= i
st

ii

i
i

e
e .        (12) 

ɼʘʣʝʝ ʥʘʡʜʝʤ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦ ʚʩʝʤ ʤʝʩʷʮʘʤ 

ä
=

=
24

124

1

i

iee .       (13) 

ɺ ʠʪʦʛʝ ʪʦʯʥʦʩʪʴ ʤʦʜʝʣʠ ʩʯʠʪʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

%100)1( Ö-e .       (14) 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʤʦʜʝʣʴ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʧʨʠʙʣʠʞʘʝʪ ʬʘʢʪʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʧʨʦʜʘʞ, ʝʩʣʠ ʝʝ ʪʦʯʥʦʩʪʴ ʚʳʰʝ 90% [2]. 

V. ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʙʲʝʤʘ ʧʨʦʜʘʞ ʦʜʥʦʛʦ ʚʠʜʘ ʪʦʚʘʨʘ ʥʝʦʙʭʦʜʠʤʦ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʳʙʨʘʪʴ ʪʦʪ ʚʠʜ ʪʨʝʥʜʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʪʦʯʥʦʩʪʴ ʚʩʝʡ ʤʦʜʝʣʠ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ. ɿʘʪʝʤ ʚʳʙʨʘʥʥʳʡ ʚʠʜ ʪʨʝʥʜʘ ʩ ʝʛʦ ʧʘʨʘʤʝʪʨʘʤʠ ʠ 

ʩʝʟʦʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʦʜʩʪʘʚʠʪʴ ʚ (2) ʧʨʦʛʥʦʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ, ʠʥʜʝʢʩ 

ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʥʦʤʝʨʘ ʛʦʜʘ ʠ ʥʦʤʝʨʘ ʤʝʩʷʮʘ ʚ ʛʦʜʫ ʧʦ ʬʦʨʤʫʣʝ (5). 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʆʉʊʆʗʅʀʁ ɸʊʄʆʉʌɽʈʅʆɻʆ ɺʆɿɼʋʍɸ  

ɺɹʃʀɿʀ ʉʊɸʎʀʆʅɸʈʅʆɻʆ ʇʆʉʊɸ ʄɽʊʆɼʆʄ ʄʆʅʊɽ-ʂɸʈʃʆ 

ʆ.ɺ. ɻʘʚʨʘʩʴ, ɸ.ɺ. ɿʘʥʦʟ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ. ʥ., ʜʦʮʝʥʪ ʊ.ɺ. ɻʘʚʨʠʣʝʥʢʦ 

ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ 

 

ʉʦʩʪʦʷʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʠʥʷʪʦ ʦʮʝʥʠʚʘʪʴ ʠʥʪʝʛʨʘʣʴʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ï ʥʦʨʤʠʨʦʚʘʥʥʳʤ ʠʥʜʝʢʩʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ, 

ʨʘʩʩʯʠʪʳʚʘʝʤʳʤ ʧʦ ʧʷʪʠ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʠʥʛʨʝʜʠʝʥʪʘʤ: 

5

5

1

ä
==i

iq

ʍ ,                                                                 (1) 

ʛʜʝ  
iii QQq ,ʇɼʂ= , Qi ï ʢʦʥʮʝʥʪʨʘʮʠʷ i-ʛʦ ʚʝʱʝʩʪʚʘ, Qʇɼʂ,i ï ʝʛʦ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ. ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʩʯʠʪʘʝʪʩʷ 

ʤʘʣʦʦʧʘʩʥʳʤ, ʝʩʣʠ  

ʍ Ò 1.                                                                    (2) 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʚʥʦʩʷʪ ʩʣʝʜʫʶʱʠʝ ʚʝʱʝʩʪʚʘ: ʜʠʦʢʩʠʜ ʘʟʦʪʘ, ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ, 

ʫʛʣʝʚʦʜʦʨʦʜ, ʬʦʨʤʘʣʴʜʝʛʠʜ ʠ ʜʚʫʦʢʠʩʴ ʩʝʨʳ [1].  

ʂʦʥʮʝʥʪʨʘʮʠʷ i-ʛʦ ʚʝʱʝʩʪʚʘ  ʚ ʚʦʟʜʫʭʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ  

F
V

ʄ
Q

ʇ

i
i +

ÖÖÖ
=

jsp sin2

2
,                                                  (3) 

ʛʜʝ ʇiM ï ʤʦʱʥʦʩʪʴ ʵʤʠʩʩʠʠ, ʛ/(ʤĿʩ); ů ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

ʛʘʫʩʩʦʚʦʛʦ ʨʘʩʩʝʠʚʘʥʠʷ, ʤ; V ï ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʤ/ʩ; ű ï ʫʛʦʣ ʤʝʞʜʫ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʝʪʨʘ ʠ ʦʩʴʶ ʪʨʘʩʩʳ (ʧʨʠ ű < 30Á, sin ű =0,5); F ï ʬʦʥʦʚʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ, ʛ/ʤ
3
 [3]. 

ʇʘʨʘʤʝʪʨ ů ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʧʦʜʨʘʟʜʝʣʷʝʤʦʡ ʥʘ 

ʩʠʣʴʥʫʶ (R1) ʠ ʩʣʘʙʫʶ (R2). ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʛʦʜʳ ʩ ʩʠʣʴʥʦʡ ʨʘʜʠʘʮʠʝʡ ʤʦʞʥʦ 

ʦʮʝʥʠʪʴ ʢʘʢ 

http://works.tarefer.ru/48/100262/index.html
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ʤʘʢʩ

ʩRP
t

t
=)( 1

,                                                       (4) 

ʛʜʝ Űʩ  ï ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʳʭ ʯʘʩʦʚ ʩ ʷʩʥʦʡ ʩʦʣʥʝʯʥʦʡ ʧʦʛʦʜʦʡ ʚ 

ʛʦʜʫ, ʯ; Űʤʘʢʩ  ï ʩʫʤʤʘʨʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʚʝʪʣʦʛʦ ʧʝʨʠʦʜʘ ʩʫʪʦʢ ʚ ʪʝʯʝʥʠʝ 

ʛʦʜʘ, ʯ. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʛʦʜʳ ʩʦ ʩʣʘʙʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʟʘʚʠʩʠʤʦʩʪʠ 

)(1)( 12 RʈRʈ -= .                                                           (5) 

 

ʇʨʠ ʦʮʝʥʢʝ ʵʪʠʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟ [4].  

 

ɺʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʧʘʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ  

)()1()1(
2

1

kk

k

RPRʍPʍP Ö¢=¢ ä
=

,                                              (6) 

ʛʜʝ P(ʍÒ1) ï ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʷ (2); P(Rk) ï ʚʝʨʦʷʪʥʦʩʪʴ 

ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ Rk ; )1( kRʍP ¢  ï ʫʩʣʦʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʙʫʜʝʪ 

ʠʤʝʪʴ ʤʝʩʪʦ ʙʝʟʦʧʘʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ Rk . 

ʋʩʣʦʚʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ  )1( kRʍP ¢  ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʤʝʪʦʜʦʤ 

ʄʦʥʪʝ-ʂʘʨʣʦ. ɺ ʢʘʯʝʩʪʚʝ ʩʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ çʚʭʦʜʝè ʧʨʠʥʠʤʘʝʪʩʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʘ ʥʘ çʚʳʭʦʜʝè ï 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʚʭʦʜʷʱʠʭ ʚ ʍ.  

ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʠʟʤʝʥʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʧʦʜʯʠʥʷʝʪʩʷ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʅʘʙʣʶʜʝʥʠʷ ʚ 

ʨʘʡʦʥʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʦʩʪʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʨʝʜʥʷʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 

24500 ʘʚʪ./ʩʫʪ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ï 12%. ɽʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʧʘʨʳ ʥʝʟʘʚʠʩʠʤʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʥʦʨʤʘʣʴʥʳʭ (ʪ.ʝ. ʛʘʫʩʩʦʚʩʢʠʭ ʩ 

ʥʫʣʝʚʳʤ ʩʨʝʜʥʠʤ ʠ ʝʜʠʥʠʯʥʦʡ ʜʠʩʧʝʨʩʠʝʡ) ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ɝ ʠ ɖ, 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦ ʬʦʨʤʫʣʘʤ: 

( ) )2cos(ln 2

21

1 paax
-

-= ,                                                           (7) 

( ) )2sin(nl 2

21

1 paah
-

-= ,                                                           (8) 

ʛʜʝ Ŭ1 ʠ Ŭ2 ï ʩʣʫʯʘʡʥʳʝ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʚʝʣʠʯʠʥʳ ʠʟ 

ʠʥʪʝʨʚʘʣʘ ʦʪ 0 ʜʦ 1, ʛʝʥʝʨʠʨʫʝʤʳʝ ʜʘʪʯʠʢʦʤ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ [5].  

ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʧʦʜʯʠʥʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ɺʝʡʙʫʣʣʘ 

[6]: 

ù
ù

ú

ø

é
é

ê

è

öö
÷

õ
ææ
ç

å
--=

a

b

V
VF exp1)( ,                                                      (9) 

ʛʜʝ Ŭ>0, ɓ>0 ï ʢʦʵʬʬʠʮʠʝʥʪʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʦ ʤʝʪʝʦʜʘʥʥʳʤ ʤʝʪʦʜʦʤ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ.  

ʅʘʤʠ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʜʘʥʥʳʝ ʦ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ, ʬʠʢʩʠʨʦʚʘʚʰʠʝʩʷ ʩ 1 

ʠʶʥʷ 2012 ʛ. ʧʦ 28 ʬʝʚʨʘʣʷ 2013 ʛ. ʚ 13 ʠ 19 ʯʘʩʦʚ. ɼʘʥʥʳʝ ʧʦʩʪʫʧʘʶʪ ʩ 

ʤʝʪʝʦʩʪʘʥʮʠʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ [7]. ɺ ʠʪʦʛʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʪʨʝʭ ʩʝʟʦʥʦʚ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣ. 1. 
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ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʧʦʜʯʠʥʷʶʱʝʡʩʷ ʟʘʢʦʥʫ ɺʝʡʙʫʣʣʘ, 

ʚʳʧʦʣʥʷʝʪʩʷ ʤʝʪʦʜʦʤ ʦʙʨʘʪʥʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

( )ab
1

)1ln( jj zV --=  ,  j=1, 2, é                                             (10) 

 

ʊʘʙʣʠʮʘ 1 

ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ 
ʉʝʟʦʥ Ŭ ɓ 

ʃʝʪʦ 1,928 1,926 

ʆʩʝʥʴ 1,398 1,892 

ɿʠʤʘ 1,296 1,850 

 

ʇʦ ʤʝʪʦʜʫ ʄʦʥʪʝ-ʂʘʨʣʦ ʩʪʨʦʷʪʩʷ ʚʳʙʦʨʢʠ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʜʣʷ 

ʧʷʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ: Q1,j , Q2,j , Q3,j , Q4,j , Q5,j ʠ ʩʦʚʦʢʫʧʥʘʷ ʚʳʙʦʨʢʘ 
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j .                                   (11) 

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʧʦʜʯʠʥʷʝʪʩʷ ʥʦʨʤʘʣʴʥʦʤʫ 

ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʫʩʣʦʚʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʭʦʜʷʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ 

ʃʘʧʣʘʩʘ ʌ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ 

( )
ö
ö

÷

õ

æ
æ

ç

å-
+=¢
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1
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k

X

X
RXP F ,                                              (12) 

ʛʜʝ kX , kXĔï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ʍ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ Rk ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɻʘʚʨʘʩʴ, ʆ.ɺ. ɸʥʘʣʠʟ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʦʪʦʢʘʤʠ ʥʘ 

ʟʘʩʪʨʦʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ / ʆ.ɺ. ɻʘʚʨʘʩʴ, ɸ.ɺ. ɿʘʥʦʟ, ʊ.ɺ. ɻʘʚʨʠʣʝʥʢʦ // 

ʄʘʪʝʨʠʘʣʳ VIII ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʪʝʭʥ. ʢʦʥʬ. ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ 

ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ, ʧʦʩʚʷʱʝʥʥʦʡ 155-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʂ.ʕ. ʎʠʦʣʢʦʚʩʢʦʛʦ: 

ʄʦʣʦʜʝʞʴ ʠ ʥʘʫʢʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʂʨʘʩʥʦʷʨʩʢ: ʉʠʙ. ʬʝʜʝʨ. ʫʥ-ʪ, 2012.  

2. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʯʝʪʫ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʤʦʩʪʦʚʳʭ ʧʝʨʝʭʦʜʦʚ [ʊʝʢʩʪ] / ʄʠʥ-ʚʦ 

ʪʨʘʥʩʧʦʨʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ï ʄ., 1995. ï 74 ʩ. 

3. ʂʣʠʤʘʪ ʂʨʘʩʥʦʷʨʩʢʘ [ʊʝʢʩʪ] / ʧʦʜ ʨʝʜ. ʎ.ɸ. ʐʚʝʨ ʠ ɸ.ʉ. ɻʝʨʘʩʠʤʦʚʦʡ ï 
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ʉʆ ʈɸʅ, 2005. ï 259 ʩ. 

5. ʈʘʡʟʝʨ, ɺ.ɼ. ʄʝʪʦʜʳ ʪʝʦʨʠʠ ʥʘʜʸʞʥʦʩʪʠ ʚ ʟʘʜʘʯʘʭ ʥʦʨʤʠʨʦʚʘʥʠʷ 

ʨʘʩʯʸʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ [ʊʝʢʩʪ]. ï ʄ.: ʉʪʨʦʡʠʟʜʘʪ, 
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6. ɻʨʘʬʠʢʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʭʦʜʘ ʤʝʪʝʦʵʣʝʤʝʥʪʦʚ ʧʦ ʩʪ. ʂʨʘʩʥʦʷʨʩʢ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://meteo.krasnoyarsk.ru/map_p/fr2.htm?mode=2. ï ɿʘʛʣ. ʩ ʵʢʨʘʥʘ. 
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ʆʇʈɽɼɽʃɽʅʀɽ ʇʆʊɽʅʎʀɸʃɸ ʅɸ ʂʈɸʖ ʊʆʅʂʆɻʆ 

ʈɸɺʅʆʄɽʈʅʆ ɿɸʈʗɾɽʅʅʆɻʆ ɼʀʉʂɸ 

ʂ.ʉ. ɻʚʦʟʜʝʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ ɺ.ɺ. ɹʦʨʠʩʦʚʩʢʠʡ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʉʦʩʪʦʷʥʠʝ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʢʘʢ ʬʠʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝʤ ʧʦʪʝʥʮʠʘʣʘ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʧʦʣʷ. ɽʩʣʠ ʧʦʣʝ ʩʦʟʜʘʥʦ 

ʩʠʩʪʝʤʦʡ ʪʦʯʝʯʥʳʭ ʟʘʨʷʜʦʚ, ʪʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʧʨʠʤʝʥʷʝʪʩʷ 

ʬʦʨʤʫʣʘ ʩʫʤʤʠʨʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʦʚ. ɽʩʣʠ ʞʝ ʟʘʨʷʜ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʢʘʢʦʡ-ʣʠʙʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʠʤʝʥʷʪʴ ʪʘʢʦʡ ʤʝʪʦʜ ʨʘʩʯʝʪʘ 

ʧʦʪʝʥʮʠʘʣʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʤʦʞʥʦ  ʧʨʠʤʝʥʠʪʴ ʤʝʪʦʜ ʨʘʟʙʠʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʫʯʘʩʪʢʠ, ʠʤʝʶʱʠʝ ʨʘʚʥʳʝ 

ʧʦʪʝʥʮʠʘʣʳ, ʘ ʦʙʱʠʡ ʧʦʪʝʥʮʠʘʣ ʥʘʭʦʜʠʪʴ ʢʘʢ ʩʫʤʤʫ ʧʦʪʝʥʮʠʘʣʦʚ ʵʪʠʭ 

ʫʯʘʩʪʢʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʢʨʘʶ ʪʦʥʢʦʛʦ ʜʠʩʢʘ ʨʘʜʠʫʩʦʤ R, 

ʧʦ ʢʦʪʦʨʦʤʫ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥ ʟʘʨʷʜ ʩ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʦʩʢʦʩʪʴʶ ů. 

ʅʘʭʦʜʠʤ ʧʦʪʝʥʮʠʘʣ ʚ ʪʦʯʢʝ A (ʨʠʩ. 1). ɼʣʷ ʵʪʦʛʦ ʠʟ ʪʦʯʢʠ ɸ ʧʨʦʚʦʜʠʤ ʜʫʛʫ 

ʨʘʜʠʫʩʦʤ r, ʰʠʨʠʥʦʡ ær. ʇʣʦʱʘʜʴ ʧʦʣʫʯʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʜʫʛʠ ʨʘʚʥʘ 

2S r raD = Ö ÖD, ʛʜʝ ʫʛʦʣ a ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʨʘʜʠʘʥʘʭ. 

 

       ɸ 

 

 

           r     Ŭ           R 

 

 

         B     C 

         ær 

 

   

 

ʈʠʩʫʥʦʢ 1 

 

ɿʥʘʷ ʧʣʦʱʘʜʴ ʜʫʛʠ BC, ʥʘʭʦʜʠʤ ʟʘʨʷʜ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʡ ʥʘ ʵʪʦʡ 

ʧʣʦʱʘʜʢʝ: 

2q r rs aD = Ö ÖD Ö 

ʠ ʧʦʪʝʥʮʠʘʣ 

0

2

4

r r a
j s

pe

ÖD Ö
D = , 

ʛʜʝ ʫʛʦʣ a ʥʘʭʦʜʠʤ ʧʦ ʬʦʨʤʫʣʝ arccos
2

r

R
. 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʚ ʪʦʯʢʝ A ʧʨʠʤʝʤ ær=0,05R, ʪʦʛʜʘ ʨʘʜʠʫʩ 

ʜʫʛʠ 

( )2kr R R r= - D, 

ʛʜʝ R=1, 2, 3, é, 40, ʪ.ʝ. ʨʘʟʙʠʚʘʝʤ ʜʠʩʢ ʥʘ 40 ʫʯʘʩʪʢʦʚ ʠ ʥʘʭʦʜʠʤ ʩʫʤʤʫ 

ʟʥʘʯʝʥʠʡ 2b r r a= ÖD Ö; ʚʩʝ ʨʘʩʯʝʪʳ ʵʪʦʡ ʩʫʤʤʳ ʧʨʠʚʝʜʝʤ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 

ʈʘʩʯʝʪʥʘʷ ʪʘʙʣʠʮʘ 

R kr  2kr R  arccos
2

kr

R
 b 

1 1,95 0,975 0,227 0,023 

2 1,9 0,95 0,314 0,031 

3 1,85 0,925 0,38 0,038 

4 1,8 0,9 0,454 0,045 

5 1,75 0,875 0,51 0,051 

6 1,7 0,85 0,558 0,056 

7 1,65 0,825 0,59 0,059 

8 1,6 0,8 0,646 0,065 

9 1,55 0,775 0,68 0,068 

10 1,5 0,75 0,716 0,072 

11 1,45 0,725 0,76 0,076 

12 1,4 0,7 0,808 0,081 

13 1,35 0,675 0,83 0,083 

14 1,3 0,65 0,855 0,085 

15 1,25 0,625 0,89 0,089 

16 1,2 0,6 0,925 0,092 

17 1,15 0,575 0,96 0,096 

18 1,1 0,55 0,995 0,099 

19 1,05 0,525 1,01 0,101 

20 1,0 0,5 1,047 0,105 

21 0,95 0,475 1,073 0,107 

22 0,9 0,45 1,117 0,112 

23 0,85 0,425 1,194 0,119 

24 0,8 0,4 1,152 0,115 

25 0,75 0,375 1,187 0,118 

26 0,7 0,35 1,213 0,121 

27 0,65 0,325 1,239 0,124 

28 0,6 0,3 1,265 0,126 

29 0,55 0,275 1,291 0,129 

30 0,5 0,25 1,342 0,134 

31 0,45 0,225 1,344 0,134 

32 0,4 0,2 1,37 0,137 

33 0,35 0,175 1,396 0,139 

34 0,3 0,15 1,42 0,142 

35 0,25 0,125 1,45 0,145 

36 0,2 0,1 1,46 0,146 

37 0,15 0,075 1,492 0,149 

38 0,1 0,05 1,52 0,152 

39 0,05 0,025 1,544 0,154 

40 0 0 1,57 0,157 

ʀʪʦʛʦ: 4,075 
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ʉʫʤʤʠʨʫʷ ʧʦʪʝʥʮʠʘʣʳ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʥʘʡʜʝʤ ʧʦʪʝʥʮʠʘʣ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʜʠʩʢʘ ʚ ʪʦʯʢʝ A ʧʦ ʬʦʨʤʫʣʝ: 

0 0 0

4,075

4 4

b R R Rs s s
j

pe pe pe

Ö Ö Ö Ö
= = = . 

ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʩʦʚʧʘʜʘʝʪ ʩ ʨʝʟʫʣʴʪʘʪʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ 

ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ. 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʊɽʇʃʆʌʀɿʀʏɽʉʂʀʍ  

ʀ ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʕʂʉʊʈɸʂʊʆɺ 

ʄɽʉʊʅʆɻʆ ʈɸʉʊʀʊɽʃʔʅʆɻʆ ʉʓʈʔʗ 

ʈ.ɸ. ɻʨʝʙʥʝʚ, ɸ.ɺ. ʉʘʚʝʥʢʦ, ɺ.ɺ. ɻʨʠʮʝʥʢʦ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 
 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʧʦʣʫʯʝʥʠʷ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʢʩʪʨʘʢʪʦʚ ʤʝʩʪʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʩʳʨʴʷ ʚ ʚʠʙʨʘʮʠʦʥʥʦʤ ʘʧʧʘʨʘʪʝ. ʇʨʠʤʝʥʝʥ ʤʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚ ʫʨʘʚʥʝʥʠʷʭ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʠʱʝʚʳʭ 

ʜʦʙʘʚʦʢ ʧʨʠʦʙʨʝʪʘʝʪ ʤʝʩʪʥʦʝ ʜʠʢʦʨʘʩʪʫʱʝʝ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʝ ʩʳʨʴʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʩʳʨʴʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʵʢʦʥʦʤʠʠ ʜʦʩʪʘʚʢʠ ʢ 

ʤʝʩʪʫ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʪʘʢʞʝ ʨʘʩʰʠʨʝʥʠʶ ʘʩʩʦʨʪʠʤʝʥʪʘ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ (ʪʝʧʣʦʝʤʢʦʩʪʴ, 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʴ) ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ (ʧʣʦʪʥʦʩʪʴ, 

ʚʷʟʢʦʩʪʴ, ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ) ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʢʩʪʨʘʢʪʦʚ ʤʝʩʪʥʦʛʦ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʚ ʚʠʙʨʘʮʠʦʥʥʦʤ ʘʧʧʘʨʘʪʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ: 

ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʫʭʠʭ ʚʝʱʝʩʪʚ, ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʪʘʨʝʣʢʠ, 

ʜʠʘʤʝʪʨʘ ʦʪʚʝʨʩʪʠʡ ʚ ʪʘʨʝʣʢʝ, ʚʨʝʤʝʥʠ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʵʥʝʨʛʦʟʘʪʨʘʪ. 

ʉʪʘʚʠʣʘʩʴ ʟʘʜʘʯʘ ʧʦʣʫʯʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘʡʪʠ 

ʪʘʢʠʝ ʚʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʴʰʦʡ ʧʦʢʘʟʘʪʝʣʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʨʠ ʥʘʠʙʦʣʝʝ ʚʦʟʤʦʞʥʦʤ ʚʳʭʦʜʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʠ 

ʥʘʠʤʝʥʴʰʠʭ ʫʜʝʣʴʥʳʭ ʵʥʝʨʛʦʟʘʪʨʘʪʘʭ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʕ, ʢʛ/(ɼʞĿʩ), ʢʦʪʦʨʫʶ 

ʦʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ɽ

ʇ
ʕ= ,      (1) 

ʛʜʝ ʇ ï ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʵʢʩʪʨʘʢʪʦʨʘ, ʢʛ/ʩ;  ɽ ï ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ, ɼʞ. 

100

ʉʄʄ
ʇ

ʩʚ.ʨ

ʨ

ʰʩ Ö
-

= ,      (2) 

ʛʜʝ ʄʩ ï ʤʘʩʩʘ ʩʤʝʩʠ ʧʣʦʜʦʚ ʠ ʵʢʩʪʨʘʛʝʥʪʘ, ʢʛ; ʄ h ï ʤʘʩʩʘ ʰʨʦʪʘ ʧʦʩʣʝ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ, ʢʛ; Űʨ ï ʚʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʩʠʩʪʝʤʳ, ʩ; 

ʉʩʚ.ʨ ï ʨʘʚʥʦʚʝʩʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʫʭʠʭ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ ʚ ʵʢʩʪʨʘʢʪʝ, 

% ʤʘʩʩ. 
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ʨɽ Ö=N ,      (3) 

ʛʜʝ N  ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʣʝʟʥʦʡ ʤʦʱʥʦʩʪʠ, ʧʦʪʨʝʙʣʷʝʤʦʡ ʧʨʠ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ, ɺʪ. 

n

N

N

ni

i

iä
=

== 1 ,      (4) 

ʛʜʝ 
iN  ï ʟʥʘʯʝʥʠʝ ʧʦʣʝʟʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʠ i-ʤ ʠʟʤʝʨʝʥʠʠ, ɺʪ; n ï ʢʦʣʠʯʝʩʪʚʦ i-ʭ 

ʠʟʤʝʨʝʥʠʡ. 

ʇʦʣʝʟʥʘʷ ʤʦʱʥʦʩʪʴ ï ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʦʙʱʠʤʠ ʵʥʝʨʛʦʟʘʪʨʘʪʘʤʠ ʠ 

ʵʥʝʨʛʦʟʘʪʨʘʪʘʤʠ ʥʘ ʭʦʣʦʩʪʦʡ ʭʦʜ. 

3) ʋʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʮʝʩʩ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ, ɽʫʜ, ɼʞ / % ʤʘʩʩ., 

ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʣʠ ʢʘʢ 

.
ʩʚ.ʨ

ʫʜ
ʉ

ɽ
ɽ =       (5) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʚʦʜʠʪʩʷ ʫʨʘʚʥʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʚʦʡʩʪʚ ʦʪ ʧʘʨʘʤʝʪʨʦʚ:  

Ccʚktkky 321 °°= ,      (6) 

ʛʜʝ t  ï ʪʝʤʧʝʨʘʪʫʨʘ, Ccʚ ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ,  ik
 ï ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʨʝʛʨʝʩʩʠʠ. 

ɼʣʷ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʫʨʘʚʥʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʚʦʡʩʪʚ ʦʪ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʠʤʝʝʪ ʚʠʜ: 

ʨ504321 t+°°°= kdkʧkɸkky ,          (7) 

ʛʜʝ t  ï ʪʝʤʧʝʨʘʪʫʨʘ, iʢ ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʨʝʩʩʠʠ, ɸ ï ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ, 

0d  ï ʜʠʘʤʝʪʨ ʦʪʚʝʨʩʪʠʡ ʚ ʪʘʨʝʣʢʝ, ʧ ï ʵʥʝʨʛʦʟʘʪʨʘʪʳ, ʨt ï ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʚʦʟʥʠʢʣʘ ʚ ʩʣʫʯʘʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʠ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʩʪʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. 

ʀʩʧʦʣʴʟʫʝʤʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ, ʣʠʥʝʡʥʦʡ, 

ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʤʦʜʝʣʴʶ, ʦʧʠʩʳʚʘʶʱʝʡ ʠʟʤʝʥʝʥʠʝ ʚʘʨʴʠʨʫʝʤʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʙʦʨʘ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʫʭʠʭ ʚʝʱʝʩʪʚ. ʄʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʩʫʤʤʳ ʢʚʘʜʨʘʪʦʚ ʦʰʠʙʢʠ ʟʘ ʩʯʝʪ ʧʦʜʙʦʨʘ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ik . 

ɺ ʨʝʛʨʝʩʩʠʦʥʥʦʤ ʘʥʘʣʠʟʝ ʠʟʫʯʘʝʪʩʷ ʩʚʷʟʴ ʤʝʞʜʫ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ 

y  ʠ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʥʝʟʘʚʠʩʠʤʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ. ʇʨʠ ʵʪʦʤ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʝʨʝʤʝʥʥʳʝ )..1(, nixi =  ʧʨʠʥʠʤʘʶʪ ʬʠʢʩʠʨʦʚʘʥʥʳʝ 

ʟʥʘʯʝʥʠʷ, ʘ ʟʘʚʠʩʠʤʘʷ ʧʝʨʝʤʝʥʥʘʷ y  ʠʤʝʝʪ ʩʣʫʯʘʡʥʳʡ ʨʘʟʙʨʦʩ ʠʟ-ʟʘ ʦʰʠʙʦʢ 

ʠʟʤʝʨʝʥʠʷ ʚʣʠʷʥʠʷ ʥʝʫʯʪʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠʣʠ ʜʨʫʛʠʭ ʧʨʠʯʠʥ. ʂʘʞʜʦʤʫ 

ʟʥʘʯʝʥʠʶ ʧʝʨʝʤʝʥʥʳʭ )..1(, nixi =  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʝ ʚʝʨʦʷʪʥʦʩʪʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ y. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʣʫʯʘʡʥʘʷ 

ʚʝʣʠʯʠʥʘ y  ñʚ ʩʨʝʜʥʝʤò ʣʠʥʝʡʥʦ ʟʘʚʠʩʠʪ ʦʪ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ )..1(, nixi = . 
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ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʩʣʦʚʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ y  

ʧʨʠ ʟʘʜʘʥʥʦʤ ʟʥʘʯʝʥʠʠ ʧʝʨʝʤʝʥʥʳʭ )..1(, nixi =  ʠʤʝʝʪ ʚʠʜ [1]: 

    [ ] ä
=

+=
n

i

ii xkkxyM
2

1/ ,      (8) 

ʛʜʝ 1k  ï ʩʣʫʯʘʡʥʘʷ ʦʰʠʙʢʘ ʥʘʙʣʶʜʝʥʠʡ, ʧʨʠʯʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

[] [] 2

11 ,0 s== kDkM . ɿʥʘʯʝʥʠʝ ʜʠʩʧʝʨʩʠʠ ʦʰʠʙʦʢ ʥʘʙʣʶʜʝʥʠʡ 2s ʥʝʠʟʚʝʩʪʥʦ, ʠ 

ʦʮʝʥʢʘ ʝʸ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʡ. 

ʌʫʥʢʮʠʷ ʧʝʨʝʤʝʥʥʳʭ )..1(, nixi = , ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʨʘʚʦʡ ʯʘʩʪʴʶ ʬʦʨʤʫʣʳ 

(3), ʥʘʟʳʚʘʝʪʩʷ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʝʡ y  ʥʘ ix, ʘ ʧʘʨʘʤʝʪʨʳ ik  ï ʧʘʨʘʤʝʪʨʘʤʠ 

ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ. 

ʇʫʩʪʴ ʧʨʦʚʝʜʝʥʦ n  ʥʝʟʘʚʠʩʠʤʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ y  

ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʧʝʨʝʤʝʥʥʳʭ ni xxxxx ,...,,, 321= , ʧʨʠ ʵʪʦʤ ʠʟʤʝʨʝʥʠʷ ʚʝʣʠʯʠʥʳ y  

ʜʘʶʪ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: nyyyy ,...,,, 321 . ʊʘʢ ʢʘʢ ʵʪʠ ʟʥʘʯʝʥʠʷ ʠʤʝʶʪ 

ñʨʘʟʙʨʦʩò ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ, ʪʦ ʩʚʷʟʴ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ y  

ʠ x  ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʤʦʜʝʣʠ (6) ʠ (7). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʦʜʝʣʴʶ (8) ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʟʘʚʠʩʠʤʦʡ 

ʧʝʨʝʤʝʥʥʦʡ iy : nyyyy ,...,,, 321  ï ʷʚʣʷʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʚ 

ʧʨʦʮʝʩʩʝ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ. 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʦʮʝʥʦʢ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ (8) ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʥʘʙʣʶʜʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. ʇʦ ʵʪʦʤʫ ʤʝʪʦʜʫ 

ʚʳʙʠʨʘʶʪ ʪʘʢʠʝ ʟʥʘʯʝʥʠʷ ikʢʦʪʦʨʳʝ ʤʠʥʠʤʠʟʠʨʫʶʪ ʩʫʤʤʫ ʢʚʘʜʨʘʪʦʚ (ʜʣʷ 

ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʦʰʠʙʢʠ ʥʝ ʢʦʤʧʝʥʩʠʨʦʚʘʣʠ ʚ ʩʫʤʤʝ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ) ʦʪʢʣʦʥʝʥʠʡ ʥʘʙʣʶʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ iy  ʦʪ 

ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ. 

ʏʪʦʙʳ ʝʸ ʛʨʘʬʠʢʠ ʧʨʦʭʦʜʠʣʠ ʢʘʢ ʤʦʞʥʦ ʙʣʠʞʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʦ ʚʩʝʤ 

ʪʦʯʢʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʙʣʶʜʝʥʠʡ. 
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­-=
n
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ii yyF
1

2^ min)( ,         (9) 

ʛʜʝ ^

iy  ï ʠʩʢʦʤʘʷ ʬʫʥʢʮʠʷ, iy  ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʘ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʥʘ ʚʠʙʨʘʮʠʦʥʥʦʤ ʘʧʧʘʨʘʪʝ. 

ʇʨʝʦʙʨʘʟʫʝʤ ʬʫʥʢʮʠʶ (9), ʧʦʜʩʪʘʚʠʚ ʚʤʝʩʪʦ ^

iy  ʝʸ ʟʥʘʯʝʥʠʝ, 

ʦʧʨʝʜʝʣʸʥʥʦʝ ʬʦʨʤʫʣʦʡ (8): 
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ɼʣʷ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʠʤʝʝʪ ʚʠʜ: 
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iykdkʧkɸkkF   (11) 

ʇʦʢʘʞʝʤ, ʯʪʦ ʬʫʥʢʮʠʷ (10,11) ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʤʝʝʪ ʤʠʥʠʤʫʤ. ɼʣʷ ʵʪʦʛʦ 

ʤʘʪʨʠʮʘ ʜʚʫʭ ʧʨʦʠʟʚʦʜʥʳʭ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʦʧʨʝʜʝʣʝʥʘ. 
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ʉʦʩʪʘʚʠʤ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ. ʅʘʡʜʝʤ ʯʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ 

ʬʫʥʢʮʠʠ (10) ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʨʝʛʨʝʩʩʠʠ: 
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ɼʣʷ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ (6): 

.0)(2
1

ʨ504321

1

=-t++++=
µ

µ
ä
=

n

i

iykdkʧkɸkk
k

F
  (15) 

.0)(2
1

ʨ504321

2

=-t++++=
µ

µ
ä
=

n

i

i Aykdkʧkɸkk
k

F
  (16) 

.0)(2
1

ʨ504321

3

=-t++++=
µ

µ
ä
=

n

i

i nykdkʧkɸkk
k

F
  (17) 

.0)(2
1

0ʨ504321

4

=-t++++=
µ

µ
ä
=

n

i

i dykdkʧkɸkk
k

F
  (18) 

.0)(2
1

ʨʨ504321

5

=t-t++++=
µ

µ
ä
=

n

i

iykdkʧkɸkk
k

F
  (19) 

 

ʊʘʢ ʢʘʢ ʧʘʨʘʤʝʪʨʳ ʩʪʨʦʛʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʤʘʪʨʠʮʘ ʚʪʦʨʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʙʫʜʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʘ ʠ ʬʫʥʢʮʠʷ 

ʙʫʜʝʪ ʜʦʩʪʠʛʘʪʴ ʤʠʥʠʤʫʤʘ ʚ ʪʦʯʢʝ ʵʢʩʪʨʝʤʫʤʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʣʠʥʝʡʥʳʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ik  

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʰʘʶʪʩʷ ʤʝʪʦʜʦʤ ʂʨʘʤʝʨʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʫʨʘʚʥʝʥʠʷ (6) ʠ (7), 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʨʦʚʦʜʷʱʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʧʦʣʫʯʝʥʠʶ ʵʢʩʪʨʘʢʪʦʚ. 

ʇʨʦʛʨʘʤʤʘ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʩʨʝʜʝ Borland Delphi 7.0 ʥʘ ʷʟʳʢʝ Pascal, ʜʣʷ ʆʉ 

Windows 2003, 2007. 
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ɸɺʊʆʄɸʊʀɿɸʎʀʗ ʋʏɽʊɸ ʃɽʉʅʆʁ ʇʈʆɼʋʂʎʀʀ 

 ɼ.ɽ. ɿʘʠʯʢʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ ʅ.ɸ. ʃʘʨʠʥʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 
ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʜʚʠʞʝʥʠʷ ʣʝʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. 

ʇʨʠʚʝʜʝʥʘ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ. 

 

ʇʨʦʛʨʘʤʤʘ çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʯʝʪʘ ʣʝʩʥʦʡ ʧʨʦʜʫʢʮʠʠè ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ 

ʆʆʆ ʇʨʝʜʧʨʠʷʪʠʝ çɺʝʩʝʣʳʡ ʷʨè. ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʜʘʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʦʧʪʦʚʘʷ ʪʦʨʛʦʚʣʷ ʣʝʩʥʦʡ ʧʨʦʜʫʢʮʠʝʡ. 

ɿʘʢʣʶʯʘʶʪʩʷ ʜʦʛʦʚʦʨ rʩ ʢʦʥʪʨʘʛʝʥʪʘʤʠ ʥʘ ʧʦʢʫʧʢʫ (ʧʨʦʜʘʞʫ) ʢʨʫʛʣʦʛʦ ʣʝʩʘ, 

ʢʦʪʦʨʳʝ ʦʨʛʘʥʠʟʫʶʪ ʜʦʩʪʘʚʢʫ ʟʘʢʘʟʘ. ɺʩʝ ʦʧʝʨʘʮʠʠ ʜʦʣʞʥʳ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ 

ʞʫʨʥʘʣʝ ʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʧʨʠʝʤʦ-ʩʜʘʪʦʯʥʳʭ ʥʘʢʣʘʜʥʳʭ. ʅʘ ʤʦʤʝʥʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʩʝ ʜʘʥʥʳʝ ʚ ʞʫʨʥʘʣ ʠ ʥʘʢʣʘʜʥʳʝ 

ʚʥʦʩʠʣʠʩʴ  ʚʨʫʯʥʫʶ. ʊʘʢ ʢʘʢ ʜʝʰʝʚʳʭ ʘʥʘʣʦʛʦʚ ʧʨʦʛʨʘʤʤʳ ʥʝ ʥʘʡʜʝʥʦ, ʪʦ 

ʷʚʣʷʣʦʩʴ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʝʪʘ, ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʦ ʣʝʩʥʦʡ ʧʨʦʜʫʢʮʠʠ.  

ʎʝʣʴ ʨʘʙʦʪʳ: ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʚʝʜʝʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʚʦʟʥʠʢʘʶʱʠʭ ʠ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʆʆʆ ʇʨʝʜʧʨʠʷʪʠʝ çɺʝʩʝʣʳʡ ʷʨè ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʟʘʧʘʩʦʚ ʩʳʨʴʷ. 

ɿʘʜʘʯʘʤʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʚ ʩʚʷʟʠ ʩ ʫʢʘʟʘʥʥʦʡ ʮʝʣʴʶ ʷʚʣʷʶʪʩʷ: 

¶  ʠʩʩʣʝʜʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʫʶ ʥʘ ʆʆʆ ʇʨʝʜʧʨʠʷʪʠʝ 
çɺʝʩʝʣʳʡ ʷʨè; 

¶  ʨʘʟʨʘʙʦʪʘʪʴ, ʟʘʧʦʣʥʠʪʴ ʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚʝʜʝʥʠʝ  ʙʘʟʳ ʜʘʥʥʳʭ, 

ʩʦʜʝʨʞʘʱʝʡ: 

- ʩʧʨʘʚʦʯʥʠʢʠ: 

- ʧʦʩʪʘʚʱʠʢʠ; 

- ʢʣʠʝʥʪʳ; 

- ʪʦʚʘʨʳ; 

- ʪʘʙʣʠʮʳ ʜʚʠʞʝʥʠʷ ʪʦʚʘʨʘ; 

¶  ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʨʘʩʯʝʪ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʟʘʧʘʩʦʚ ʩʳʨʴʷ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ; 

¶  ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʧʨʠʤʝʨʝ ʜʦʢʘʟʘʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʇʇ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ ʚʳʙʨʘʥʘ ʤʥʦʛʦʧʨʦʜʫʢʪʦʚʘʷ 

ʩʪʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʤʝʩʪʠʤʦʩʪʴʶ ʩʢʣʘʜʘ [1]. 

ʕʪʘ ʤʦʜʝʣʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʟʘʜʘʯʫ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ n  ʨʘʟʣʠʯʥʳʭ 

ʪʦʚʘʨʦʚ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʥʘ ʦʜʥʦʤ ʩʢʣʘʜʝ ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʤʝʩʪʠʤʦʩʪʠ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʜʝʬʠʮʠʪ ʦʪʩʫʪʩʪʚʫʝʪ. ʊʦʚʘʨʳ ʢʦʥʢʫʨʠʨʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ 

ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʝ ʩʢʣʘʜʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʜʝʣʴ ʜʦʣʞʥʘ 

ʦʧʨʝʜʝʣʷʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʧʘʨʪʠʠ ʣʝʩʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ 

ʧʦʩʪʫʧʠʪʴ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ. ɼʦʧʫʩʪʠʤ, ʯʪʦ ʟʘʧʘʩ ʧʨʦʜʫʢʮʠʠ ʢʘʞʜʦʛʦ ʚʠʜʘ 

ʧʦʧʦʣʥʷʝʪʩʷ ʤʛʥʦʚʝʥʥʦ ʠ ʩʢʠʜʢʠ ʮʝʥ ʦʪʩʫʪʩʪʚʫʶʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
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ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʟʘʜʘʯʘ ʠʤʝʝʪ ʚʠʜ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʩʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ ʚ 

ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ: 
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ʛʜʝ iD  ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʧʨʦʩʘ; 

      iK  ï ʩʪʦʠʤʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʘʢʘʟʘ; 

       ih  ï ʩʪʦʠʤʦʩʪʴ ʭʨʘʥʝʥʠʷ ʝʜʠʥʠʮʳ ʪʦʚʘʨʘ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ 

ʧʨʠ ʫʩʣʦʚʠʠ: 
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.                                      (2) 

ʛʜʝ  iy  ï ʦʙʲʸʤ ʟʘʢʘʟʘ; 

       iʘ ï ʥʝʦʙʭʦʜʠʤʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʭʨʘʥʝʥʠʷ ʝʜʠʥʠʮʳ ʪʦʚʘʨʘ; 

       A ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʢʣʘʜʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʭʨʘʥʝʥʠʷ ʪʦʚʘʨʦʚ n  ʚʠʜʦʚ. 

ʆʙʱʝʝ ʨʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʥʘʭʦʜʠʪʩʷ ʤʝʪʦʜʦʤ ʤʥʦʞʠʪʝʣʝʡ ʃʘʛʨʘʥʞʘ. 

ʆʜʥʘʢʦ, ʧʨʝʞʜʝ ʯʝʤ ʧʨʠʤʝʥʷʪʴ ʵʪʦʪ ʤʝʪʦʜ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ, ʜʝʡʩʪʚʫʝʪ 

ʣʠ ʫʢʘʟʘʥʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ, ʧʨʦʚʝʨʠʚ ʚʳʧʦʣʥʠʤʦʩʪʴ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ 

ʚʤʝʩʪʠʤʦʩʪʴ ʩʢʣʘʜʘ ʜʣʷ ʨʝʰʝʥʠʷ  ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʟʘʜʘʯʠ 
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2* = . ɽʩʣʠ 

ʦʛʨʘʥʠʯʝʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʪʦ ʥʘʡʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ *

iy  ʷʚʣʷʶʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤʠ. 

ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʥʫʞʥʦ ʥʘʡʪʠ ʥʦʚʳʝ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ iy , 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʦʛʨʘʥʠʯʝʥʠʶ ʥʘ ʚʤʝʩʪʠʤʦʩʪʴ ʩʢʣʘʜʘ. ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ 

ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝʤ ʬʫʥʢʮʠʠ ʃʘʛʨʘʥʞʘ ʚʠʜʘ 
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ʛʜʝ l(<0) ï ʤʥʦʞʠʪʝʣʴ ʃʘʛʨʘʥʞʘ. 

ʆʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ iy  ʠ l ʤʦʞʥʦ ʥʘʡʪʠ, ʧʨʠʨʘʚʥʷʚ ʥʫʣʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʯʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ, ʯʪʦ ʜʘʝʪ  
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ʀʟ ʚʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʟʥʘʯʝʥʠʝ *

iy  ʜʦʣʞʥʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 

ʦʛʨʘʥʠʯʝʥʠʶ ʥʘ ʧʣʦʱʘʜʴ ʩʢʣʘʜʘ ʚ ʚʠʜʝ ʨʘʚʝʥʩʪʚʘ. ʀʟ ʧʝʨʚʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ʩʣʝʜʫʝʪ, ʯʪʦ  
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2
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=            [2].                                       (6) 

ɿʘʤʝʪʠʤ, ʯʪʦ *

iy  ʟʘʚʠʩʠʪ ʦʪ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ l*
 ʤʥʦʞʠʪʝʣʷ l.  

ɿʥʘʯʝʥʠʝ l*
 ʤʦʞʥʦ ʥʘʡʪʠ ʤʝʪʦʜʦʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʦʙ ʠ ʦʰʠʙʦʢ. ʊʘʢ 

ʢʘʢ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚ ʧʦʩʪʘʚʣʝʥʥʦʡ ʚʳʰʝ ʟʘʜʘʯʝ ʤʠʥʠʤʠʟʘʮʠʠ l<0, ʪʦ ʧʨʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ l ʥʘʡʜʝʥʥʦʝ ʟʥʘʯʝʥʠʝ l*
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ʙʫʜʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʧʨʝʜʝʣʷʪʴ ʟʥʘʯʝʥʠʷ y
*
, ʢʦʪʦʨʳʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʟʘʜʘʥʥʦʤʫ 

ʦʛʨʘʥʠʯʝʥʠʶ ʚ ʚʠʜʝ ʨʘʚʝʥʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʨʝʜʝʣʝʥʠʷ l*
  

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʣʫʯʘʶʪʩʷ ʟʥʘʯʝʥʠʷ y
*
. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʯʝʪʘ ʣʝʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʝʝ ʫʧʨʘʚʣʷʪʴ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘ 

ʨʳʥʢʝ.  

ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʫʯʝʪʘ ʜʘʥʥʳʭ ʦʙ ʠʟʤʝʥʝʥʠʠ ʦʙʲʝʤʦʚ ʣʝʩʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʥʘ ʩʢʣʘʜʝ, ʧʦʩʪʫʧʣʝʥʠʠ ʠ ʦʪʛʨʫʟʢʝ ʧʨʦʜʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʘ ʠʭ ʘʚʪʦʤʘʪʠʟʘʮʠʷ.  

ʉ ʵʪʦʡ ʮʝʣʴʶ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ çɸʚʪʦʤʘʪʠʟʘʮʠʷ 

ʫʯʝʪʘ ʣʝʩʥʦʡ ʧʨʦʜʫʢʮʠʠè.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɻʃʆɹɸʃʊɽʂɸ. ɻʣʦʙʘʣʴʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʥʘʫʯʥʳʭ ʨʝʩʫʨʩʦʚ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://globalteka.ru/order/3580.html. 

ʩʚʦʙʦʜʥʳʡ. 

2. ʋʧʨʘʚʣʝʥʠʝ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ. ʕʥʮʠʢʣʦʧʝʜʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://ru.scm.gsom.spbu.ru/ʄʥʦʛʦʧʨʦʜʫʢʪʦʚʘʷ ʤʦʜʝʣʴ ʩ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʤʝʩʪʠʤʦʩʪʴʶ ʩʢʣʘʜʘ. ʩʚʦʙʦʜʥʳʡ. 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʉʆɿɼɸʅʀʗ ʈɽʃʗʎʀʆʅʅʓʍ  

ɹɸɿ ɼɸʅʅʓʍ ʇʈʀ ʇʆʄʆʑʀ ɹʀɹʃʀʆʊɽʂʀ ADOX 

ɸ.ʇ. ʂʦʞʝʚʥʠʢʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʆ.ʅ. ɹʦʛʘʯʝʚʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ɹʘʟʘ ʜʘʥʥʳʭ ï ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʥʘʙʦʨ ʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ 

ʜʘʥʥʳʭ (ʠ ʦʧʠʩʘʥʠʝ ʵʪʠʭ ʜʘʥʥʳʭ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʠʥ- 

ʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʆʜʠʥ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʬʦʨʤʘʪʦʚ ʙʘʟ ʜʘʥʥʳʭ ï ʙʘʟʘ ʜʘʥʥʳʭ Microsoft Access. 

ʆʜʥʘ ʠʟ ʧʨʠʯʠʥ ʧʦʧʫʣʷʨʥʦʩʪʠ ʵʪʦʛʦ ʬʦʨʤʘʪʘ ï ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ) Microsoft Access, ʢʦʪʦʨʘʷ ʚʭʦʜʠʪ ʚ 

ʩʦʩʪʘʚ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Microsoft Office. 

ʉʦʟʜʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ ʚ ʵʪʦʤ ʬʦʨʤʘʪʝ ʤʦʞʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠ ʧʦʤʦʱʠ 

ʉʋɹɼ Microsoft Access. ʅʦ ʵʪʦ ʥʝ ʚʩʝʛʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʫʜʦʙʥʳʤ ʠ ʚʦʟʤʦʞʥʳʤ 

ï ʪʘʢ ʢʘʢ, ʚʦ-ʧʝʨʚʳʭ, ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʉʋɹɼ MS Access. ɺʦ-ʚʪʦʨʳʭ, ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʜʦʣʞʝʥ ʠʤʝʪʴ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʵʪʦʡ ʉʋɹɼ. ɺ-ʪʨʝʪʴʠʭ, ʟʘʯʘʩʪʫʶ ʵʪʦ ʷʚʣʷʝʪʩʷ 

ʪʨʫʜʦʝʤʢʠʤ ʜʝʣʦʤ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʩʦʙʦʡ ʩʦʟʜʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʪʘʙʣʠʮ ʠ 

ʧʦʣʝʡ ʚ ʪʘʙʣʠʮʘʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. 

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʠʤ ʩʧʦʩʦʙ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʦʟʜʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚ ʬʦʨʤʘʪʝ Microsoft Access ʩ ʨʘʩʰʠʨʝʥʠʝʤ 

*.mdb ʧʨʠ ʧʦʤʦʱʠ ʙʠʙʣʠʦʪʝʢʠ ADOX.  

ʇʦʣʥʦʝ ʥʘʟʚʘʥʠʝ ADOX ï Microsoft ActiveX Data Objects Extensions for 

Data Definition Language and Security. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ADOX ï ʵʪʦ 
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ʙʠʙʣʠʦʪʝʢʘ, ʷʚʣʷʶʱʘʷʩʷ ʜʦʧʦʣʥʝʥʠʝʤ ʢ ʙʠʙʣʠʦʪʝʢʝ ADO ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʦʡ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʙʘʟʳ ʜʘʥʥʳʭ. ʅʘ ʧʨʘʢʪʠʢʝ ʵʪʦ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʦʙʲʝʢʪʥʦʡ ʠ ʧʨʦʛʨʘʤʤʥʦʡ ʤʦʜʝʣʠ ADO. ʇʨʦʩʪʦ ʙʠʙʣʠʦʪʝʢʘ 

ADOX ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʘʷ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʙʦʪʫ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʙʘʟʘʤʠ 

ʜʘʥʥʳʭ MS SQL, Oracle ʠ ʪ.ʜ. ʯʝʨʝʟ ODBC ʠ OLE DB ʠ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʥʝ 

ʪʦʣʴʢʦ ʩʪʨʫʢʪʫʨʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʥʦ ʠ ʝʝ ʙʝʟʦʧʘʩʥʦʩʪʴʶ (ʛʨʫʧʧʘʤʠ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ). 

ɹʠʙʣʠʦʪʝʢʘ ADOX ʧʦʟʚʦʣʷʝʪ ʢʘʢ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʝʢʪʘʭ, ʪʘʢ ʠ 

ʫʧʨʘʚʣʷʪʴ ʠʤʠ ï ʩʦʟʜʘʚʘʪʴ, ʠʟʤʝʥʷʪʴ ʠ ʫʜʘʣʷʪʴ. ʆʙʲʝʢʪʳ, ʜʦʩʪʫʧʥʳʝ ADOX, ï 

ʵʪʦ ʢʘʪʘʣʦʛʠ (Catalogs), ʪʘʙʣʠʮʳ (Tables), ʠʭ ʧʦʣʷ (Columns), ʢʣʶʯʠ (Keys) ʠ 

ʠʥʜʝʢʩʳ (Indexes), ʧʨʦʮʝʜʫʨʳ (Procedures) ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ (Views), ʘ ʪʘʢʞʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ (Users) ʠ ʛʨʫʧʧʳ (Groups). ADOX ʥʝ ʜʦʩʪʫʧʥʳ ʪʘʢʠʝ ʦʙʲʝʢʪʳ MS 

Access, ʢʘʢ ʬʦʨʤʳ, ʦʪʯʝʪʳ, ʩʪʨʘʥʠʮʳ, ʤʘʢʨʦʩʳ ʠ ʤʦʜʫʣʠ. 

ʉʘʤʳʤ ʛʣʘʚʥʳʤ ʦʙʲʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪ Catalog. ʆʥ ʷʚʣʷʝʪʩʷ ʧʦ ʩʫʪʠ 

ʩʠʥʦʥʠʤʦʤ ʧʦʥʷʪʠʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʧʦʩʢʦʣʴʢʫ ʷʚʣʷʝʪʩʷ ʨʦʜʠʪʝʣʴʩʢʠʤ ʦʙʲʝʢʪʦʤ 

ʜʣʷ ʪʘʙʣʠʮ, ʧʨʦʮʝʜʫʨ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʪ.ʜ. 

ɺʦʦʙʱʝ ʛʦʚʦʨʷ, ʙʠʙʣʠʦʪʝʢʘ ADOX ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʘʙʦʪʳ ʥʝ ʪʦʣʴʢʦ ʩ 

ʙʘʟʘʤʠ MS Access, ʥʦ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʧʦʜʜʝʨʞʢʘ ADOX ʨʝʘʣʠʟʦʚʘʥʘ ʚ OLE DB 

Provider for MS Jet (ʠʥʪʝʨʬʝʡʩ OLE DB ʜʣʷ ʙʘʟ ʜʘʥʥʳʭ Microsoft Access). 

ʇʨʦʩʪʝʡʰʠʡ ʧʨʠʤʝʨ ʩʦʟʜʘʥʠʷ ʧʫʩʪʦʡ ʙʘʟʳ ʜʘʥʥʳʭ .MDB (MSAccess) ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ Create( ) ʦʙʲʝʢʪʘ ADOX.Catalog. 

function CreateAccessDatabase(FileName: string): string; 

var 

cat: OLEVariant; 

begin 

Result := ''; 

try 

cat := CreateOleObject('ADOX.Catalog'); 

cat.Create('Provider=Microsoft.Jet.OLEDB.4.0;Data Source='+FileName+';'); 

cat := NULL; 

except 

on e: Exception do Result := e.message; 

end; end; 

ɺʳʟʦʚ ʬʫʥʢʮʠʠ CreateAccessDatabase ʠʟ ʧʨʦʛʨʘʤʤʳ (FileName ï ʠʤʷ ʬʘʡʣʘ 

ʙʘʟʳ ʜʘʥʥʳʭ): 

CreateAccessDatabase(FileName); 

DataSource := 

'Provider=Microsoft.Jet.OLEDB.4.0'+ 

';Data Source='+ 

FileName+ 

';Persist Security Info=False'; 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʘʨʘʤʝʪʨ Persist Security Info ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ false. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦ ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ʚʦ ʚʩʝʭ ʩʪʨʦʢʘʭ 

ʩʦʝʜʠʥʝʥʠʷ. ʇʨʠʩʚʦʝʥʠʝ ʧʘʨʘʤʝʪʨʫ Persist Security Info ʟʥʘʯʝʥʠʷ True ʠʣʠ Yes 
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ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʝ ʩʚʝʜʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʘʨʦʣʴ, ʠʟ ʩʦʝʜʠʥʝʥʠʷ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʥʦ ʙʫʜʝʪ ʦʪʢʨʳʪʦ. ɽʩʣʠ 

ʧʘʨʘʤʝʪʨʫ Persist Security Info ʧʨʠʩʚʦʝʥʦ ʟʥʘʯʝʥʠʝ False ʠʣʠ No, ʪʦ ʩʚʝʜʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʪʙʨʘʩʳʚʘʶʪʩʷ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʪʢʨʳʪʠʷ 

ʩʦʝʜʠʥʝʥʠʷ. 

ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʩʘʤʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʥʝʡ, ʘ 

ʟʘʪʝʤ ʧʝʨʝʡʪʠ ʢ ʩʦʟʜʘʥʠʶ ʪʘʙʣʠʮ. ʉʦʟʜʘʥʠʝ ʪʘʙʣʠʮ ʙʫʜʝʤ ʜʝʣʘʪʴ ʧʦʩʨʝʜʩʪʚʦʤ 

SQL-ʢʦʤʘʥʜ, ʚʳʧʦʣʥʷʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʤ TADOCommand. 

ʇʦʜʢʣʶʯʘʝʤʩʷ ʢ ʙʘʟʝ ʜʘʥʥʳʭ: 

ADOConnection1.Connected:=False; 

ADOConnection1.ConnectionString := DataSource; 

ADOConnection1.LoginPrompt := False; 

ADOCommand1.Connection :=  ADOConnection1; 

ADOConnection1.Connected:=True; 

ʉʦʟʜʘʥʠʝ ʪʘʙʣʠʮʳ MyTable ʩ ʧʦʣʷʤʠ kodnom ʪʠʧʘ ʉʯʝʪʯʠʢ, chislo ʪʠʧʘ 

ʎʝʣʦʝ, stroka ʪʠʧʘ ʉʪʨʦʢʘ, dat ʪʠʧʘ DATE: 

cs:='CREATE TABLE MyTable (' + 

'kodnom COUNTER, '+ 

'chislo INT,' + 

'stroka TEXT(20),' + 

'dat DATE)'; 

DataModule1.ADOCommand1.CommandText := cs; 

DataModule1.ADOCommand1.Execute; 

ɸʥʘʣʦʛʠʯʥʦ ʩʦʟʜʘʝʤ ʦʩʪʘʣʴʥʳʝ ʪʨʝʙʫʝʤʳʝ ʪʘʙʣʠʮʳ. 

ʇʨʠʤʝʨ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʦʟʜʘʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ: 

ɼʝʣʘʝʤ ʥʝʘʢʪʠʚʥʳʤʠ ʦʙʲʝʢʪʳ ADOTable: 

DataModule1.ADOTable1.Active:=False; // ʠ ʪ.ʜ. 

ʆʪʢʣʶʯʘʝʤ ʩʦʝʜʠʥʝʥʠʝ (ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʧʝʨʝʧʦʜʢʣʶʯʘʪʴʩʷ ʦʪ ʦʜʥʦʡ 

ʙʘʟʳ ʢ ʜʨʫʛʦʡ): 

DataModule1.ADOConnection1.Connected:=False; 

ɿʘʧʦʣʥʷʝʤ ʩʪʨʦʢʫ ʧʦʜʢʣʶʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʝʦʙʭʦʜʠʤʦʡ OLE DB 

ʧʨʦʚʘʡʜʝʨʫ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʩʪʦʯʥʠʢʫ ʜʘʥʥʳʭ (FileName ï ʠʤʷ ʬʘʡʣʘ ʙʘʟʳ 

ʜʘʥʥʳʭ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʧʨʦʮʝʜʫʨʳ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʨʘʙʦʪʘʪʴ ʚ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʩ ʨʘʟʥʳʤʠ ʠʤʝʥʘʤʠ): 

DataModule1.ADOConnection1.ConnectionString:= 

'Provider=Microsoft.Jet.OLEDB.4.0;'+ 

'User ID=Admin;Data Source='+ 

FileName; 

ɺʢʣʶʯʘʝʤ ʩʦʝʜʠʥʝʥʠʝ: 

DataModule1.ADOConnection1.Connected:=True; 

ʇʨʠʩʚʘʠʚʘʝʤ ʢʦʤʧʦʥʝʥʪʘʤ ADOTable ʠʤʝʥʘ ʪʘʙʣʠʮ ʙʘʟʳ ʜʘʥʥʳʭ: 

DataModule1.ADOTable1.TableName:='MyTable'; // ʠ ʪ.ʜ. 

ɼʝʣʘʝʤ ʘʢʪʠʚʥʳʤʠ ʦʙʲʝʢʪʳ ADOTable: 

DataModule1.ADOTable1.Active:=True; // ʠ ʪ.ʜ. 
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ʊʝʧʝʨʴ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ ʤʦʞʥʦ ʨʘʙʦʪʘʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʛʨʘʤʤʥʦ ʙʳʣʘ ʩʦʟʜʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ʚ ʬʦʨʤʘʪʝ Microsoft 

Access (*.mdb) ʩ ʪʘʙʣʠʮʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʧʦʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ. ʇʦʩʣʝ ʵʪʦʛʦ 

ʙʳʣʦ ʫʩʧʝʰʥʦ ʩʦʟʜʘʥʦ ʧʦʜʢʣʶʯʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʢ ʛʦʪʦʚʦʡ ʙʘʟʝ ʜʘʥʥʳʭ. 

ɼʦʩʪʦʠʥʩʪʚʦ ʵʪʦʛʦ ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʪʦʤ, ʯʪʦ ʦʪʩʫʪʩʪʚʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʣʠʯʠʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʣʠʮʝʥʟʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

MS Access, ʪʘʢ ʢʘʢ ʙʘʟʘ ʜʘʥʥʳʭ ʩʦʟʜʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦ.  

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʚʳʰʘʝʪʩʷ ʩʪʝʧʝʥʴ ʥʘʜʝʞʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ. ʀʩʢʣʶʯʘʶʪʩʷ ʦʰʠʙʢʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʪʨʫʢʪʫʨʳ ʥʦʚʦʡ ʙʘʟʳ 

ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʫʧʨʦʱʘʝʪʩʷ ʧʨʦʮʝʩʩ  ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʣʝ ʩʙʦʝʚ 

ʚ ʨʘʙʦʪʝ ʧʨʠʣʦʞʝʥʠʷ. 

ʅʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʤʝʪʦʜʘ ʪʨʝʙʫʝʪ ʦʪ ʨʘʟʨʘʙʦʪʯʠʢʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʥʘʥʠʡ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. http://delphisources.ru/pages/faq/base/mk_access_db.html 

2. http://msdn.microsoft.com/ru-ru/library/ms254500.aspx 

3. http://vbrussian.com/Article.asp?ID=78 

 

ʇʃɸʅʀʈʆɺɸʅʀɽ ʌʆʅɼɸ ɿɸʈɸɹʆʊʅʆʁ  

ʇʃɸʊʓ ʇʆ ʇʈɽɼʇʈʀʗʊʀʖ 

ʅ.ʉ. ʃʝʙʝʜʝʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʬʠʟ.-ʤʘʪ.ʥ., ʜʦʮʝʥʪ ɽ.ɸ. ɼʫʜʥʠʢ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʬʦʥʜʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʧʦ 

ʧʨʝʜʧʨʠʷʪʠʶ.  

 

ɼʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʨʧʣʘʪʥʦʛʦ ʬʦʥʜʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦ- 

ʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ ʦʧʣʘʪʳ ʪʨʫʜʘ ʧʦ ʛʦʨʦʜʫ ʠ 

ʟʘʢʘʥʯʠʚʘʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʫʩʣʦʚʠʷʤʠ 

ʪʨʫʜʘ. 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ ʟʥʘʪʴ ʦʩʥʦʚʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ. ʕʪʘ ʚʝʣʠʯʠʥʘ ʤʦʞʝʪ 

ʟʘʚʠʩʝʪʴ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʜʦʣʞʥʦʩʪʴ, ʢʘʪʝʛʦʨʠʶ, ʫʩʣʦʚʠʷ ʪʨʫʜʘ, 

ʚʳʧʦʣʥʷʝʤʳʝ ʦʙʷʟʘʥʥʦʩʪʠ, ʧʨʠʙʳʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʵʪʠʭ 

ʚʝʣʠʯʠʥ ʥʝ ʠʤʝʶʪ ʯʠʩʣʝʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʧʦʵʪʦʤʫ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʨʘʩʯʝʪʘʭ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʪ.ʢ. ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʠʤʝʶʪ 

ʟʥʘʯʝʥʠʝ ʣʦʛʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ (1/0, ɼʘ/ʅʝʪ, ʗʚʣʷʝʪʩʷ/ʅʝ ʷʚʣʷʝʪʩʷ ʠ ʪ.ʜ.). 

ɺ ʜʘʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʟʤʝʨʘ ʦʢʣʘʜʘ ʩʦʪʨʫʜʥʠʢʘ ʦʪ ʝʛʦ ʩʪʘʞʘ ʨʘʙʦʪʳ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʪ ʝʛʦ ʚʦʟʨʘʩʪʘ. ʕʪʠ ʟʥʘʯʝʥʠʷ ʥʝʣʴʟʷ ʚʦʩʧʨʠʥʠʤʘʪʴ ʢʘʢ 

ʬʘʢʪʦʨʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʱʠʝ ʥʘ ʨʘʟʤʝʨ ʦʧʣʘʪʳ ʪʨʫʜʘ, ʥʦ ʚʳʷʚʣʝʥʠʝ 

ʧʦʜʦʙʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʦʤʦʛʘʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʠ 

ʪʝʥʜʝʥʮʠʠ ʧʦ ʚʳʧʣʘʪʝ ʟʘʨʧʣʘʪʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʧʨʝʜʧʨʠʥʷʪʴ ʦʧʝʨʘʪʠʚʥʳʝ 
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ʤʝʨʳ ʧʦ ʧʦʚʳʰʝʥʠʶ ʤʦʪʠʚʠʨʦʚʘʥʥʦʩʪʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, 

ʧʨʠʚʣʝʯʝʥʠʶ ʤʦʣʦʜʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʧʣʘʥʠʨʦʚʘʥʠʶ ʟʘʨʘʙʦʪʥʦʛʦ ʬʦʥʜʘ. ɼʣʷ 

ʫʤʝʥʴʰʝʥʠʷ ʚʣʠʷʥʠʷ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʥʝ ʪʦʣʴʢʦ ʧʦ 

ʧʨʝʜʧʨʠʷʪʠʶ ʚ ʮʝʣʦʤ, ʥʦ ʠ ʧʦ ʢʘʞʜʦʡ ʜʦʣʞʥʦʩʪʠ ʦʪʜʝʣʴʥʦ, ʪʘʢʞʝ ʧʦ ʣʶʙʦʡ 

ʠʥʪʝʨʝʩʫʶʱʝʡ ʚʳʙʦʨʢʝ. 

ʋʩʣʦʚʥʦ ʧʨʠʤʝʤ, ʯʪʦ ʨʘʟʤʝʨ ʦʢʣʘʜʘ ï ʵʪʦ ʥʝʢʦʪʦʨʘʷ ʬʫʥʢʮʠʷ )(Xp , ʟʘʚʠʩ-̫ 

ʱʘʷ ʦʪ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʬʘʢʪʦʨʦʚ ,...),,( zyxX = . ʄʝʪʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʫʯʠʪʴ 

ʜʨʫʛʫʶ, ʙʦʣʝʝ ʧʨʦʩʪʫʶ, ʬʫʥʢʮʠʶ )(Xf , ʙʣʠʟʢʫʶ ʢ ʠʩʭʦʜʥʦʡ, ʥʘʟʳʚʘʝʪʩʷ 

ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ. ʇʨʠ ʵʪʦʤ ʧʨʠʙʣʠʞʘʶʱʘʷ (ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʘʷ) ʬʫʥʢʮʠʷ )(Xf  

ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʟʘʚʠʩʠʪ ʦʪ ʜʚʫʭ ʬʘʢʪʦʨʦʚ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ),( yxf , ʛʜʝ 

x  ï ʩʪʘʞ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠʢʘ, y  ï ʚʦʟʨʘʩʪ ʩʦʪʨʫʜʥʠʢʘ. 

ʇʨʠ ʵʪʦʤ ʪʘʢ ʢʘʢ ʬʫʥʢʮʠʷ ),( yxf  ʧʨʠʙʣʠʞʘʝʪ ʠʩʭʦʜʥʫʶ ʬʫʥʢʮʠʶ )(Xp  ʩ 

ʥʝʢʦʪʦʨʦʡ ʪʦʯʥʦʩʪʴ, ʪʦ ʟʘʧʠʰʝʤ  

),(),(),( yxyxpyxf e=- , 

ʛʜʝ ),( yxe  ï ʧʦʛʨʝʰʥʦʩʪʴ ʚʳʙʨʘʥʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ. 

ɺʠʜ ʬʫʥʢʮʠʠ ),( yxf  ʧʦʜʙʠʨʘʝʪʩʷ ʣʠʙʦ ʦʧʳʪʥʳʤ ʧʫʪʝʤ, ʣʠʙʦ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʥʝʢʦʪʦʨʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʠʟʚʝʩʪʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʦʜʙʦʨ ʚʠʜʘ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: 

ʃʠʥʝʡʥʘʷ   .cybxa ++       

ʇʘʨʘʙʦʣʠʯʝʩʢʘʷ   .22 cybxa ++     

ɻʠʧʝʨʙʦʣʠʯʝʩʢʘʷ   .
y

c

x

b
a ++       

ʇʦʜʢʦʨʝʥʥʘʷ   .ycxba ++      

ʉʪʝʧʝʥʥʘʷ    .cb yax        

ʇʦʢʘʟʘʪʝʣʴʥʘʷ   .yxcab         

ʂʘʢ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʚ ʚʳʙʨʘʥʥʳʭ ʚʠʜʘʭ ʬʫʥʢʮʠʠ ʧʦʤʠʤʦ ʧʝʨʝʤʝʥʥʳʭ ʝʝ 

ʚʠʜ ʦʧʨʝʜʝʣʷʶʪ ʧʘʨʘʤʝʪʨʳ cba ,, . ɿʥʘʯʝʥʠʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʙʫʜʫʪ ʷʚʣʷʪʩɹʷ 

ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʧʨʠʙʣʠʞʝʥʠʷ ʬʫʥʢʮʠʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʥʦʨʤʫ ʦʪ 

ʨʘʟʥʦʩʪʠ (ʨʘʩʩʪʦʷʥʠʷ) ʧʨʠʙʣʠʞʘʝʤʦʡ ʠ ʧʨʠʙʣʠʞʘʶʱʝʡ ʬʫʥʢʮʠʡ 

.),(),(),( yxyxpyxf e=-       (1) 

ʏʝʤ ʤʝʥʴʰʝ ʙʫʜʝʪ ʵʪʦ çʨʘʩʩʪʦʷʥʠʝè, ʪ.ʝ. ʥʦʨʤʘ, ʪʝʤ ʪʦʯʥʝʝ ʚʳʙʨʘʥʥʘʷ 

ʬʫʥʢʮʠʷ ʧʨʠʙʣʠʞʘʝʪ ʨʝʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. ʇʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ 

ʢʨʠʪʝʨʠʷ ʚʳʙʠʨʘʝʪʩʷ ʤʠʥʠʤʠʟʘʮʠʷ ʥʦʨʤʳ 

.min),( ­yxe      (2) 

ɼʣʷ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠʟʚʝʩʪʥʳ ʝʛʦ ʚʦʟʨʘʩʪ, ʩʪʘʞ ʠ ʦʢʣʘʜ. 

ʊʝʧʝʨʴ ʝʩʣʠ ʢʘʞʜʦʤʫ ʠʟ ʥʠʭ ʧʨʠʩʚʦʠʪʴ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ i, ʪʦ ʜʣʷ ʚʩʝʭ 

ʩʦʪʨʫʜʥʠʢʦʚ ʵʪʠ ʜʘʥʥʳʝ ʤʦʞʥʦ ʟʘʧʠʩʴ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ  

nipyx iii ..1),,,( = , 

ʛʜʝ ip  ï ʵʪʦ ʦʢʣʘʜ i-ʛʦ ʩʦʪʨʫʜʥʠʢʘ, n ï ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʩʦʪʨʫʜʥʠʢʦʚ ʧʦ 

ʧʨʝʜʧʨʠʷʪʠʶ ʠʣʠ ʚ ʚʳʙʨʘʥʥʦʤ ʦʪʜʝʣʝ. 
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ʋʯʠʪʳʚʘʷ (1), ʧʨʝʜʩʪʘʚʠʤ ),( yxf  ʠ ),( yxp  ʚ ʚʠʜʝ ʪʘʙʣʠʯʥʳʭ ʬʫʥʢʮʠʡ 

,),( iii fyxf =       (3) 

.),( iii pyxp =       (4) 

ɸ (1) ʠ (2) ʧʝʨʝʧʠʩʘʪʴ ʢʘʢmin­=- iii pf e . 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʭ ʚ ʨʝʘʣʠʟʘʮʠʠ ʠ ʚ ʪʦ ʚʨʝʤʷ ʪʦʯʥʳʭ ʤʝʪʦʜʦʚ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. ʇʦ ʵʪʦʤʫ ʤʝʪʦʜʫ 

ʟʥʘʯʝʥʠʝ ʥʦʨʤʳ (ʪ.ʥ. ʥʝʚʷʟʢʘ) ʩʯʠʪʘʝʪʩʷ ʚ ʕʚʢʣʠʜʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ 

ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʘʢ: 

.
1

2

2 ä
=

=
N

i

ii ee  

ʇʨʠ ʵʪʦʤ ʙʝʨʝʪʩʷ ʢʚʘʜʨʘʪ ʵʚʢʣʠʜʦʚʦʡ ʥʦʨʤʳ. 

ɺ ʠʪʦʛʝ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ: 

.min][
1

2ä
=

­-
N

i

ii fp  

ʄʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʦʧʠʩʳʚʘʝʪ ʥʘʭʦʞʜʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʣʠʥʝʡʥʳʭ ʠ ʥʝʢʦʪʦʨʳʭ ʥʝʣʠʥʝʡʥʳʭ ʬʫʥʢʮʠʡ f . 

ʂʘʢ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʬʫʥʢʮʠʷ ),( ii yxf  ʜʘʝʪ ʥʝ ʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʦʢʣʘʜʘ, ʘ 

ʧʦʢʘʟʳʚʘʝʪ ʪʝʥʜʝʥʮʠʶ ʚ ʠʟʤʝʥʝʥʠʠ ʦʢʣʘʜʘ ʩʦʪʨʫʜʥʠʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʦʟʨʘʩʪʘ ʠ ʩʪʘʞʘ ʨʘʙʦʪʳ. ɻʨʘʬʠʯʝʩʢʠ ʵʪʫ ʟʘʚʠʩʠʤʦʩʪʴ ʤʦʞʥʦ ʠʟʦʙʨʘʟʠʪʴ ʥʘ 

ʧʣʦʩʢʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʛʨʘʜʠʝʥʪʥʦʛʦ ʨʠʩʫʥʢʘ. ʇʦ ʦʜʥʦʡ ʢʦʦʨʜʠʥʘʪʝ ʫʢʘʟʳʚʘʝʪʩʷ 

ʘʨʛʫʤʝʥʪ x, ʧʦ ʜʨʫʛʦʡ y, ʘ ʟʥʘʯʝʥʠʝ ʦʞʠʜʘʝʤʦʛʦ ʦʢʣʘʜʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʢʘʞʜʦʡ 

ʠʟ ʪʦʯʝʢ ʛʨʘʬʠʢʘ ʩʚʦʠʤ ʮʚʝʪʦʤ. ʂ ʧʨʠʤʝʨʫ, ʯʝʨʥʘʷ ʪʦʯʢʘ ï ʵʪʦ ʤʠʥʠʤʘʣʴʥʘʷ 

ʟʘʨʧʣʘʪʘ, ʙʝʣʘʷ ʪʦʯʢʘ ï ʵʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ, ʪʘʢ ʚʝʩʴ ʨʠʩʫʥʦʢ ʙʫʜʝʪ ʩʦʩʪʦʷʪ ɹʠʟ 

ʥʘʙʦʨʘ ʩʝʨʳʭ ʪʦʯʝʢ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʷʨʢʦʩʪʠ. ʅʘ ʨʠʩʫʥʢʝ ʥʠʞʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ 

ʪʘʢʦʛʦ ʛʨʘʬʠʢʘ. 
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ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅɸʗ ʉʀʉʊɽʄɸ ʋʇʈɸɺʃɽʅʀʗ  

çʄɸʃʆɽ ʇʈɽɼʈʀʗʊʀɽè 

ɸ.ʆ. ʄʘʡʦʨ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ ʃ.ɸ. ʇʦʧʦʚʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  
 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʫʯʝʪʘ ʪʦʚʘʨʦʚ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʟʘʢʘʟʘ 

ʪʦʚʘʨʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ (ʠʟʜʝʨʞʝʢ ʥʘ ʭʨʘʥʝʥʠʝ ʠ ʧʦʩʪʘʚʢʫ 

ʪʦʚʘʨʦʚ, ʩʝʟʦʥʥʦʩʪʠ ʧʨʦʜʘʞʠ). ʇʨʠʚʝʜʝʥʳ ʬʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʠʙʳʣʴ ʦʪ ʢʘʞʜʦʡ 

ʝʜʠʥʠʮʳ ʧʨʦʜʘʥʥʦʛʦ ʪʦʚʘʨʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ  ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʩʪʨʦʝʥʘ ʤʦʜʝʣʴ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʧʦʣʥʝʥʠʷ ʟʘʧʘʩʦʚ ʪʦʚʘʨʦʚ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʧʦʩʪʘʚʦʢ ʠ 

ʦʙʲʝʤ ʧʘʨʪʠʠ ʟʘʢʘʟʘʥʥʳʭ ʪʦʚʘʨʦʚ. 

 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʛʦ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʧʨʠʙʳʣʠ. ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʠ ʠ ʪʘʢʪʠʢʠ ʧʦʚʝʜʝʥʠʷ ʥʘ 

ʨʳʥʢʝ, ʘ ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʦʧʝʨʘʮʠʡ 

ʷʚʣʷʶʪʩʷ ʩʝʛʦʜʥʷ ʦʜʥʠʤʠ ʠʟ ʚʘʞʥʝʡʰʠʭ ʫʩʣʦʚʠʡ ʚʳʞʠʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. ɼʣʷ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʦʧʪʦʚʫʶ ʠ ʨʦʟʥʠʯʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʪʦʚʘʨʦʚ, ʵʪʦ 

ʠʤʝʝʪ ʦʩʦʙʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʜʘʥʥʘʷ ʩʬʝʨʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʚʳʩʦʢʦʜʦʭʦʜʥʦʡ ʠ ʧʦʵʪʦʤʫ ʚʳʩʦʢʦʢʦʥʢʫʨʝʥʪʥʦʡ. ʉʨʝʜʠ ʤʥʦʞʝʩʪʚʘ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʚ ʢʨʫʧʥʳʭ ʬʠʨʤʘʭ, ʚʩʝʛʜʘ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. ʕʪʘ ʟʘʜʘʯʘ ʦʪʥʦʩʠʪʩʷ ʢ ʦʜʥʦʡ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʬʫʥʢʮʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʠ 

ʦʙʦʩʥʦʚʘʥʥʦʤ ʝʝ ʨʝʰʝʥʠʠ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʢʫʧʘʪʝʣʴʩʢʠʡ ʩʧʨʦʩ ʧʨʠ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʟʘʪʨʘʪʘʭ ʥʘ ʭʨʘʥʝʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʶ ʪʦʚʘʨʘ ʠ ʧʦʣʫʯʠʪʴ ʧʨʠ ʵʪʦʤ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʫʶ ʧʨʠʙʳʣʴ. ʇʦʩʣʝʜʩʪʚʠʷ ʥʝʧʨʦʜʫʤʘʥʥʳʭ ʩʪʨʘʪʝʛʠʡ ʧʦ 

ʧʣʘʥʠʨʦʚʘʥʠʶ ʘʩʩʦʨʪʠʤʝʥʪʘ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʙʦʣʴʰʠʤ 

ʟʘʪʨʘʪʘʤ [1]. 
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ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʯʝʪʘ ʪʦʚʘʨʦʚ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦʧʦʣʥʝʥʠʷ ʟʘʧʘʩʦʚ ʪʦʚʘʨʦʚ ʥʘ ʩʢʣʘʜʝ.  

ɿʘʜʘʯʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʧʘʩʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʫʜʫʱʝʛʦ ʩʠʩʪʝʤʳ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, 

ʦʧʪʠʤʠʟʘʮʠʶ ʧʦʩʪʘʚʦʢ ʪʦʚʘʨʦʚ ʥʘ ʩʢʣʘʜ: ʥʝ ʟʘʢʫʧʘʪʴ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʪʦʚʘʨʘ, 

ʚʚʠʜʫ ʙʦʣʴʰʠʭ ʠʟʜʝʨʞʝʢ ʥʘ ʝʛʦ ʭʨʘʥʝʥʠʝ, ʚ ʧʝʨʠʦʜ ʧʦʚʳʰʝʥʥʦʛʦ ʩʧʨʦʩʘ, 

ʥʘʦʙʦʨʦʪ, ʥʝ ʧʨʠʚʝʟʪʠ ʤʘʣʦ ʪʦʚʘʨʘ, ʯʪʦʙʳ ʥʝ ʧʦʪʝʨʷʪʴ ʚʦʟʤʦʞʥʫʶ ʧʨʠʙʳʣʴ. 

ʆʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʧʘʩʦʚ 

ʷʚʣʷʶʪʩʷ: 

ï ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʧʦʣʥʦʪʘ; 

ï ʫʯʝʪ ʩʝʟʦʥʥʦʩʪʠ; 

ï ʛʠʙʢʦʩʪʴ, ʘʢʪʫʘʣʴʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ [2]. 

ɼʘʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʥʦʛʦʥʦʤʝʢʣʘʪʫʨʥʦʡ ʤʦʜʝʣʠ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ, ʪ.ʢ. ʵʪʦ ʘʢʪʫʘʣʴʥʦ 

ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʠʪʫʘʮʠʶ, ʢʦʛʜʘ ʥʘ ʩʢʣʘʜ ʙʫʜʝʤ 

ʟʘʢʘʟʳʚʘʪʴ ʪʨʠ ʚʠʜʘ ʪʦʚʘʨʘ ʚ ʧʘʨʪʠʠ. 
ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʧʘʩʦʚ ʨʝʘʣʠʟʦʚʘʥʦ ʩ ʧʦʤʦʱʴʶ 

ʩʣʝʜʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤʘ. 

I. ʉʦʩʪʘʚʠʪʴ ʪʘʙʣʠʮʫ ʟʥʘʯʝʥʠʡ ʧʦ ʢʘʞʜʦʤʫ ʧʨʦʜʫʢʪʫ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʙʝʨʫʪʩʷ ʠʟʜʝʨʞʢʠ 

ʥʘ ʭʨʘʥʝʥʠʝ, ʠʟʜʝʨʞʢʠ ʥʘ ʧʦʩʪʘʚʢʠ, ʧʦʪʨʝʙʣʝʥʠʝ ʪʦʚʘʨʘ ʚ ʛʦʜ, ʩʪʦʠʤʦʩʪʴ 

ʝʜʠʥʠʮʳ ʪʦʚʘʨʘ. ɼʘʥʥʳʝ ʩʦʙʠʨʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʧʦʩʣʝʜʥʠʭ ʪʨʝʭ ʣʝʪ. 

II.  ʆʧʨʝʜʝʣʠʪʴ ʠʥʪʝʨʚʘʣ ʧʦʚʪʦʨʥʦʛʦ ʟʘʢʘʟʘ ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ ʪʦʚʘʨʘ 

ʦʪʜʝʣʴʥʦ, ʧʦʩʯʠʪʘʪʴ ʦʙʲʝʤʳ ʧʦʩʪʘʚʦʢ, ʠʟʜʝʨʞʢʠ ʭʨʘʥʝʥʠʷ, ʠʟʜʝʨʞʢʠ ʧʦʩʪʘʚʦʢ, 

ʩʪʦʠʤʦʩʪʴ ʟʘʧʘʩʦʚ.  

ʀʥʪʝʨʚʘʣ ʧʦʚʪʦʨʥʦʛʦ ʟʘʢʘʟʘ ʪʦʚʘʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [3]: 

)·/(2* 0 hCDCT = ,     (1) 

ʛʜʝ  Di ï ʧʦʪʨʝʙʣʝʥʠʝ ʪʦʚʘʨʘ,   C0i ï ʠʟʜʝʨʞʢʠ ʥʘ ʧʦʩʪʘʚʢʫ, Chi ï ʠʟʜʝʨʞʢʠ 

ʥʘ ʭʨʘʥʝʥʠʝ ʪʦʚʘʨʘ. 

ʕʢʦʥʦʤʠʯʥʳʡ ʨʘʟʤʝʨ ʟʘʢʘʟʘ ʧʘʨʪʠʠ ʪʦʚʘʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

                        ./·2* 0 hCDCq =     (2) 

ʀʟʜʝʨʞʢʠ ʭʨʘʥʝʥʠʷ i-ʛʦ ʪʦʚʘʨʘ:  

                       X i* = Chi Ö qi*/2.     (3) 

ʀʟʜʝʨʞʢʠ ʧʦʩʪʘʚʦʢ i-ʛʦ ʪʦʚʘʨʘ: 

ʇi* = C0i/Ti* .       (4) 

ʉʪʦʠʤʦʩʪʴ ʟʘʧʘʩʦʚ i-ʛʦ ʪʦʚʘʨʘ:  

ʉʟi = qi*ÖCʧi/2.    (5) 
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III.  ʆʧʨʝʜʝʣʠʪʴ ʠʥʪʝʨʚʘʣ ʧʦʚʪʦʨʥʦʛʦ ʟʘʢʘʟʘ ʧʨʠ ʧʦʩʪʘʚʢʝ ʥʝʩʢʦʣʴʢʠʭ 
ʪʦʚʘʨʦʚ ʚ ʧʘʨʪʠʠ, ʧʦʩʯʠʪʘʪʴ ʦʙʲʝʤʳ ʧʦʩʪʘʚʦʢ, ʠʟʜʝʨʞʢʠ ʭʨʘʥʝʥʠʷ, ʠʟʜʝʨʞʢʠ 

ʧʦʩʪʘʚʦʢ, ʩʪʦʠʤʦʩʪʴ ʟʘʧʘʩʦʚ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʨʚʘʣʘ ʧʦʚʪʦʨʥʦʛʦ ʟʘʢʘʟʘ ʧʨʠ ʧʦʩʪʘʚʢʝ ʥʝʩʢʦʣʴʢʠʭ 

ʪʦʚʘʨʦʚ ʚ ʧʘʨʪʠʠ ʚʚʝʜʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

D
C

=(D1,D2,é,DN) ï ʚʝʢʪʦʨ ʧʦʪʨʝʙʣʝʥʠʷ ʪʦʚʘʨʦʚ; 

hC
C

=(Ch1,Ch2,é,ChN) ï ʚʝʢʪʦʨ ʟʘʪʨʘʪ ʥʘ ʭʨʘʥʝʥʠʝ ʪʦʚʘʨʦʚ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʟʘʜʘʯʘ ʪʝʧʝʨʴ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʘ ʢʘʢ ʟʘʜʘʯʘ 

ʤʠʥʠʤʠʟʘʮʠʠ ʩʫʤʤʘʨʥʳʭ ʟʘʪʨʘʪ: 

.)·(·
2

1
· min

0

0

0

0
>

­+ö
ö
÷

õ
æ
æ
ç

å

oT
hCD

T

T
C

CC
    (6) 

ʀʥʪʝʨʚʘʣ ʧʦʚʪʦʨʥʦʛʦ ʟʘʢʘʟʘ ʜʣʷ ʤʥʦʛʦʥʦʤʝʢʣʘʪʫʨʥʦʡ ʤʦʜʝʣʠ: 

 

.)·/(2* 00 hCDCT
CC

=     (7) 

 

ʕʢʦʥʦʤʠʯʥʳʡ ʨʘʟʤʝʨ ʟʘʢʘʟʘ (i-ʪʦʚʘʨʘ): 

 

.)·/(2* 0 hii CDCDq
CC

Ö=     (8) 

ʇʨʠ ʨʘʩʯʝʪʝ ʠʟʜʝʨʞʝʢ ʥʘ ʧʦʩʪʘʚʢʠ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʚ ʟʘʢʘʟʝ ʫ ʥʘʩ 

ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʪʦʚʘʨʘ, ʧʦʵʪʦʤʫ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʠʟʜʝʨʞʢʘʤ ʩʪʦʠʪ 

ʧʝʨʝʩʯʠʪʘʪʴ, ʢʘʢ ʝʩʣʠ ʙʳ ʤʳ ʟʘʢʘʟʳʚʘʣʠ ʥʝʩʢʦʣʴʢʦ ʪʦʚʘʨʦʚ ʚ ʦʜʥʦʤ ʟʘʢʘʟʝ, ʘ ʥʝ 

ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. 

ʇ* = C0/Ti* .    (9) 

ʉʨʘʚʥʠʚ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʟʘʧʘʩʦʚ ʢʘʞʜʦʛʦ 

ʪʦʚʘʨʘ ʦʪʜʝʣʴʥʦ, ʠ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʟʘʧʘʩʦʚ ʛʨʫʧʧʳ 

ʪʦʚʘʨʦʚ ʚʤʝʩʪʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʟʘʪʨʘʪʳ ʥʘ ʠʟʜʝʨʞʢʠ ʧʨʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʪʦʚʘʨʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʪʝ ʞʝ ʟʘʪʨʘʪʳ 

ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʢʘʞʜʦʛʦ ʪʦʚʘʨʘ, ʚʟʷʪʦʛʦ ʦʪʜʝʣʴʥʦ. ɿʥʘʯʠʪ, ʚʳʙʨʘʥʥʘʷ 

ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʘʷ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɹʨʦʜʝʮʢʠʡ ɻ.ʃ. ʋʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ  /  ɻ.ʃ. ɹʨʦʜʝʮʢʠʡ. ï ʕʢʩʤʦ, 2008. 

ï 212 ʩ. 

2. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ: ʇʨʦʙʣʝʤʳ ʧʦʩʪʨʦʝʥʠʷ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʦʡ ʩʝʪʠ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // http://www.bestreferat.ru/referat-118685.html 

3. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ɻʦʩʢʦʤʩʪʘʪʘ ʈʦʩʩʠʠ ʦʪ 8 ʬʝʚʨʘʣʷ 1993 ʛ. ˉ17, 

ʠʥʩʪʨʫʢʮʠʷ ʧʦ ʫʯʝʪʫ ʨʦʟʥʠʯʥʦʛʦ ʪʦʚʘʨʦʦʙʦʨʦʪʘ ʠ ʪʦʚʘʨʥʳʭ ʟʘʧʘʩʦʚ ʚ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // 

http://www.bestpravo.ru/federalnoje/gn-praktika/j7a.htm 
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ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆɽ ʈɸɹʆʏɽɽ  

ʄɽʉʊʆ ɺʈɸʏɸ ʉʊɸʎʀʆʅɸʈɸ 

ʄ.ɺ. ʆʱʝʧʢʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ, ʜʦʮʝʥʪ ʃ.ɸ. ʇʦʧʦʚʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 
ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʠʟ ʟʘʷʚʦʢ ʥʘ 

ʣʝʯʝʥʠʝ, ʩ ʫʯʝʪʦʤ ʩʪʦʠʤʦʩʪʠ ʠ ʦʙʲʝʤʘ ʨʘʙʦʪ. ɸ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʪʁʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠʛʨʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʘ, ʚʣʠʷʶʱʝʛʦ ʥʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʚʳʙʠʨʘʝʪʩʷ ʩʝʟʦʥʥʦʩʪʴ. 

 

ɹʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʭ ʚʥʝʜʨʝʥʠʝ ʚʦ ʚʩʝ ʩʬʝʨʳ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʠʚʝʣʠ ʢ ʨʝʟʢʦʤʫ ʨʘʩʰʠʨʝʥʠʶ ʧʦʥʷʪʠʷ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤʘʭ ʠʥʬʦʨʤʘʮʠʠ. ʉʝʛʦʜʥʷ ʥʝʤʳʩʣʠʤʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʥʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʂʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʩʢʦʨʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʠʝʤʘ 

ʙʦʣʴʥʳʭ ʚ ʩʪʘʮʠʦʥʘʨ. 

ʉʪʘʮʠʦʥʘʨ ʷʚʣʷʝʪʩʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʦʪʜʝʣʝʥʠʝʤ, ʚʭʦʜʷʱʠʤ ʚ ʩʦʩʪʘʚ 

ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʤʙʫʣʘʪʦʨʥʦ-

ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʭ, ʙʦʣʴʥʠʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʢʣʠʥʠʢ ʤʝʜʠʮʠʥʩʢʠʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ɺ ʥʝʤ ʧʨʦʠʟʚʦʜʷʪ ʧʨʠʝʤ ʠ ʨʝʛʠʩʪʨʘʮʠʶ 

ʧʘʮʠʝʥʪʦʚ, ʦʬʦʨʤʣʷʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʤʝʜʠʮʠʥʩʢʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ.  

ɺ ʧʨʠʸʤʥʦʤ ʦʪʜʝʣʝʥʠʠ ʜʝʞʫʨʥʘʷ ʤʝʜʩʝʩʪʨʘ ʟʘʧʦʣʥʷʝʪ ʧʝʨʚʠʯʥʫʶ 

ʜʦʢʫʤʝʥʪʘʮʠʶ ʥʘ ʚʩʝʭ ʧʦʩʪʫʧʘʶʱʠʭ ʙʦʣʴʥʳʭ. ʅʘ ʢʘʞʜʦʛʦ ʙʦʣʴʥʦʛʦ, 

ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʩʪʘʮʠʦʥʘʨ, ʟʘʚʦʜʷʪ ʠʩʪʦʨʠʶ ʙʦʣʝʟʥʠ (ʢʘʨʪʫ ʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʙʦʣʴʥʦʛʦ), ʷʚʣʷʶʱʫʶʩʷ ʚ ʙʦʣʴʥʠʮʘʭ ʦʩʥʦʚʥʳʤ ʧʝʨʚʠʯʥʳʤ ʤʝʜʠʮʠʥʩʢʠʤ 

ʜʦʢʫʤʝʥʪʦʤ. ɺ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ ʦʬʦʨʤʣʷʶʪ ʪʠʪʫʣʴʥʳʡ ʣʠʩʪ ʠʩʪʦʨʠʠ 

ʙʦʣʝʟʥʠ, ʢʫʜʘ ʟʘʥʦʩʷʪ ʜʘʥʥʳʝ ʦ ʙʦʣʴʥʦʤ. 

ʆʨʛʘʥʠʟʘʪʦʨʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʚʩʷ ʤʝʜʠʮʠʥʩʢʘʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʥʘʯʘʣʠ 

ʦʩʦʟʥʘʚʘʪʴ, ʯʪʦ ʨʝʰʝʥʠʝ ʤʥʦʛʠʭ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ 

ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʠʣʠ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ, ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʥʝʚʦʟʤʦʞʥʦ. 

ʉʦʛʣʘʩʥʦ ʨʦʣʠ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦ- 

ʦʭʨʘʥʝʥʠʷ, ʩʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʃʇʋ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʚ 

ʧʨʦʮʝʩʩʝ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʪʨʘʩʣʠ. 

ʎʝʣʴ: ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʚʨʘʯʘ ʩʪʘʮʠʦʥʘʨʘ. 

ʆʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʤʘʪ. ʤʦʜʝʣʠ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʩʩʣʝʜʫʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʝʣʠʯʠʥʳ ʦʪ 

ʜʨʫʛʦʡ ʚʝʣʠʯʠʥʳ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʚʝʣʠʯʠʥ [1, ʩ. 21]. ʂʨʠʪʝʨʠʡ ɹʘʡʝʩʘ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʟʘʧʘʩʘ. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ 

ʝʞʝʛʦʜʥʳʭ ʜʘʥʥʳʭ ʟʘ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʧʝʨʠʦʜʳ ʧʦ ʠʩʩʣʝʜʫʝʤʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʙʳʯʥʦ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʦʙʲʝʢʪʦʚ, ʠʤʝʶʱʠʭ ʩʣʦʞʥʫʶ, 

ʤʥʦʛʦʬʘʢʪʦʨʥʫʶ ʧʨʠʨʦʜʫ ʩ ʫʯʝʪʦʤ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ: 
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¶  ʦʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ; 

¶  ʧʨʠʙʳʣʴ; 

¶  ʦʙʲʝʤ ʧʨʦʜʘʞ ʠ ʜʨ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ï ʵʪʦ ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʬʘʢʪʦʨʘʤʠ ʠ ʥʝʢʦʪʦʨʦʡ ʟʘʚʠʩʠʤʦʡ ʚʝʣʠʯʠʥʦʡ [1, ʩ. 32]. 

ʀʟ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ʚʳʙʠʨʘʝʤ ʬʘʢʪʦʨ, ʦʪ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ ʬʘʢʪʦʨʘ ʜʣʷ ʥʘʰʝʡ ʟʘʜʘʯʠ ʚʳʙʝʨʝʤ 

ʩʝʟʦʥʥʦʩʪʴ. 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʨʦʩʪʳʭ ʫʨʘʚʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝ:  

Wi ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʨʠʪʝʨʠʷ ʦʞʠʜʘʝʤʦʡ ʚʳʛʦʜʳ ʦʪ ʟʘʢʫʧʢʠ ʜʘʥʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʪʦʚʘʨʘ: 

ὡ В ὥ ὴ ὥὴ ὥὴ ὥὴ , 

ʛʜʝ  ʨj  ï ʩʦʩʪʦʷʥʠʝ  ʩʧʨʦʩʘ  ʤʝʜʠʢʘʤʝʥʪʘ;  ʘij   ï ʚʳʛʦʜʘ   ʧʨʠ  ʩʦʩʪʦʷʥʠʠ i-ʩʧʨʦʩʘ; 

j ɀ ʢʦʣʠʯʝʩʪʚʦ ʟʘʢʫʧʘʝʤʦʛʦ ʪʦʚʘʨʘ, ʚʳʙʠʨʘʝʤʦʝ ʠʟ ʩʪʘʪʠʩʪʠʢʠ; ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʨʝʛʨʝʩʩʠʠ. 

ɺ ʵʪʦʤ ʫʨʘʚʥʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦ ʚʳʙʦʨʦʯʥʳʤ ʜʘʥʥʳʤ pi ʠ aij ʚʳʯʠʩʣʠʪʴ 

ʦʮʝʥʢʠ ʥʝʠʟʚʝʩʪʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ.  

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʚʳʯʠʩʣʝʥʠʷ ʦʮʝʥʦʢ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ ʤʝʪʦʜ ɹʘʡʝʩʘ [2, ʩ. 25]. ʐʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʂʨʠʪʝʨʠʡ ʃʘʧʣʘʩʘ ï ʢʨʠʪʝʨʠʡ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʦʩʥʦʚʘʥʠʷ: 

ὡ В ὥ ὥ ὥ ὥ ). 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ ɺʘʣʴʜʘ: 

ὡ ÍÉÎὥ  

ʂʨʠʪʝʨʠʡ ɻʫʨʚʠʮʘ (ʇ-ʆ): 

ὡ ὅÍÉÎὥ ρ ὅÍÁØ ὥ , 

ʛʜʝ ʉ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʩʩʠʤʠʟʤʘ. 

ʂʨʠʪʝʨʠʡ ʍʦʜʞʘ-ʃʝʤʘʥʘ: 

ὡ όВ ὥ ὴ ρ όÍÉÎ ὥ , 

ʛʜʝ u ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʩʧʨʦʩʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʘ ʢʨʠʪʝʨʠʝʚ ʚʳʙʠʨʘʝʤ ʪʝ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʚʧʘʣʠ 

ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʨʘʟ. ʕʪʦ ʠ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʝʡ. 
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ʈʆʃʔ ɿɸɼɸʏ ɺ ʇʆɼɻʆʊʆɺʂɽ ʉʊʋɼɽʅʊʆɺ  

ʊɽʍʅʀʏɽʉʂʀʍ ɺʋɿʆɺ 

ɻ.ɸ. ʇʦʧʦʚʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʂʘʨʜʠʥʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ 

ʧʨʦʮʝʩʩʘ ʩʪʘʥʦʚʣʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ ʷʚʣʷʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʩʪʫʜʝʥʪʘ  ʠ ʝʛʦ ʦʪʥʦʰʝʥʠʝ ʢ ʥʝʡ. ʆʪʥʦʰʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ, ʧʦʨʦʞʜʘʪʴʩʷ ʘʢʪʠʚʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʦʜʥʠʭ ʢʘʯʝʩʪʚ ʣʠʯʥʦʩʪʠ 

(ʥʘʧʨʠʤʝʨ, ʯʫʚʩʪʚʦ ʜʦʣʛʘ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ ʜʨ.) ʠ ʧʘʩʩʠʚʥʳʤ ï ʜʨʫʛʠʭ 

(ʥʘʧʨʠʤʝʨ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ); ʘʢʪʠʚʥʦʩʪʴʶ ʦʜʥʠʭ ʙʣʦʢʦʚ ʣʠʯʥʦʩʪʠ 

(ʥʘʧʨʠʤʝʨ, ʨʝʧʨʦʜʫʢʪʠʚʥʘʷ, ʚʦʩʧʨʦʠʟʚʦʜʷʱʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ) ʠ ʧʘʩʩʠʚʥʦʩʪʴʶ ï 

ʜʨʫʛʠʭ (ʥʘʧʨʠʤʝʨ, ʪʚʦʨʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ) ʠ ʪ.ʜ. ɺʩʝ ʵʪʦ ʧʨʠ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ 

ʩʦʜʝʨʞʘʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʝʤʦʛʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʨʘʟʣʠʯʥʫʶ ʩʪʝʧʝʥʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʝ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʮʝʩʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʭʦʜʝ ʝʛʦ ʧʦʜʛʦʪʦʚʢʝ ʚ ʚʫʟʝ, ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʫ ʥʝʛʦ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʦʧʳʪʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘ ʨʘʟʚʠʪʠʝ ʝʛʦ 

ʪʚʦʨʯʝʩʢʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ. 

ɿʘʜʘʯʘ ʜʝʪʝʨʤʠʥʠʨʫʝʪ ʩʫʱʥʦʩʪʴ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ 

ʩʪʫʜʝʥʪʘ, ʧʦʙʫʞʜʘʝʪ ʝʛʦ ʢ ʪʚʦʨʯʝʩʪʚʫ, ʩʣʫʞʠʪ çʧʫʩʢʦʚʳʤè ʤʦʤʝʥʪʦʤ ʝʛʦ 

ʤʳʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɿʘʜʘʯʘ ʢʘʢ ʨʝʘʣʴʥʳʡ ʦʙʲʝʢʪ ʩʦʩʪʦʠʪ ʠʟ ʵʣʝʤʝʥʪʦʚ 

(ʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ) ʠ ʠʥʚʘʨʠʘʥʪʦʚ (ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʘʩʧʝʢʪ). 

ʉʪʨʫʢʪʫʨʘ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʘ ʚʠʜʠʪʩʷ ʟʜʝʩʴ ʢʘʢ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ, ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʶʱʠʭʩʷ ʵʣʝʤʝʥʪʦʚ: 

ʚʦʩʧʨʠʷʪʠʝ ʠ ʦʩʤʳʩʣʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠʟʫʯʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ, 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʟʥʘʥʠʷ ʠ ʠʭ ʟʘʢʨʝʧʣʝʥʠʝ, ʧʦʜʛʦʪʦʚʢʘ ʢ 

ʧʨʘʢʪʠʯʝʩʢʠʤ ʟʘʥʷʪʠʷʤ ʠ ʪ.ʧ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʨʛʘʥʠʟʘʮʠʷ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʩʝʪ ʚ ʩʝʙʝ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʫʶ ʬʫʥʢʮʠʶ ʫʧʨʘʚʣʝʥʠʷ ʝʶ. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʯʝʪʢʦʡ ʧʦʩʪʘʥʦʚʢʠ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʟʘʜʘʯʠ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʟʘʨʘʥʝʝ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʭʘʨʘʢʪʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʘ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩʦʤ. 

ʅʘʨʷʜʫ ʩʦ ʩʢʘʟʘʥʥʳʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ: 1) ʟʘʜʘʯʘ ʜʦʣʞʥʘ 

ʩʣʫʞʠʪʴ ʥʝ ʪʦʣʴʢʦ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ  

ʦʙʫʯʘʝʤʦʛʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʩʦʟʥʘʥʥʦʡ ʮʝʣʴʶ, ʥʦ ʠ ʜʘʚʘʪʴ ʝʤʫ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʞʝ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʝʰʝʥʠʷ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʝʝ ʨʝʟʫʣʴʪʘʪʳ; 2) ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʫʧʨʘʚʣʝʥʠʝ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ ʙʳʣʦ ʙʦʣʝʝ 
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ʵʬʬʝʢʪʠʚʥʳʤ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʣʠʯʘʪʴ ʪʨʫʜʥʦʩʪʴ ʠ ʩʣʦʞʥʦʩʪʴ ʟʘʜʘʯʠ. 

ʉʣʦʞʥʦʩʪʴ ï ʬʘʢʪʦʨ ʦʙʲʝʢʪʠʚʥʳʡ ʠ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʟʘʜʘʯʠ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ 

ʟʥʘʥʠʡ ʠ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʘ. ʊʨʫʜʥʦʩʪʴ ʚʩʝʛʜʘ ʦʪʥʦʩʠʪʝʣʴʥʘ ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʟʥʘʥʠʝʤ ʧʨʠʟʥʘʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʜʘʥʥʦʛʦ 

ʦʙʫʯʘʝʤʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʜʘʯʠ [1]. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʘ 

ʨʦʣʴ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʝʤ, ʯʪʦ ʢʦʥʝʯʥʳʝ ʮʝʣʠ ʦʙʫʯʝʥʠʷ ʧʨʝʜʤʝʪʫ 

ʩʚʦʜʷʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢ ʦʚʣʘʜʝʥʠʶ ʠʤʠ ʤʝʪʦʜʘʤʠ ʠ ʩʧʦʩʦʙʘʤʠ ʨʝʰʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʟʘʜʘʯ, ʥʦ ʠ ʢ ʪʦʤʫ, ʯʪʦ ʯʝʨʝʟ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ 

ʧʨʦʠʩʭʦʜʠʪ ʦʩʚʦʝʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ɼʦʩʪʠʞʝʥʠʝ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ ʦʙʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦ ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʠʤʝʥʝʥʠʷ ʟʥʘʥʠʡ ʢ ʨʝʰʝʥʠʶ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. 

ɿʘʜʘʯʘ ï ʩʣʦʞʥʘʷ ʜʠʜʘʢʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʛʜʝ ʚ ʝʜʠʥʩʪʚʝ, ʚʟʘʠʤʦʩʚʷʟʠ, 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʤʧʦʥʝʥʪʳ (ʟʘʜʘʯʥʘʷ ʠ 

ʨʝʰʘʶʱʘʷ ʩʠʩʪʝʤʳ), ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʩʪʦʠʪ  ʠʟ 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʪʘʢʦʡ ʞʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʵʣʝʤʝʥʪʦʚ: ʧʨʝʜʤʝʪʘ, 

ʫʩʣʦʚʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʟʘʜʘʯʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʤʝʪʦʜʦʚ, ʩʧʦʩʦʙʦʚ, ʧʨʠʝʤʦʚ ʠ 

ʩʨʝʜʩʪʚ ʝʝ ʨʝʰʝʥʠʷ ï ʩ ʜʨʫʛʦʡ.  

ɼʣʷ ʫʩʚʦʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʙʱʝʪʝʭʥʠʯʝʩʢʠʭ 

ʜʠʩʮʠʧʣʠʥ ʥʝʦʪʲʝʤʣʝʤʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʀʩʭʦʜʥʳʤ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ 

ʦʪ ʧʨʦʩʪʦʛʦ ʢ ʩʣʦʞʥʦʤʫ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʢʘʢ ʠʟʚʝʩʪʥʦ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʣʦʛʠʯʝʩʢʫʶ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʨʝʰʝʥʠʝ 

ʧʦʩʣʝʜʫʶʱʝʡ ʚʳʪʝʢʘʝʪ ʠʟ ʧʨʝʜʳʜʫʱʝʡ ʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʥʝʝ. ʇʨʠ ʵʪʦʤ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ, ʦʙʫʯʘʝʤʳʡ ʛʦʪʦʚʠʪʩʷ ʢ ʙʦʣʝʝ 

ʚʳʩʦʢʦʤʫ ʫʨʦʚʥʶ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʝʨʝʭʦʜʷ ʦʪ ʧʨʦʩʪʦʛʦ ʢ ʩʣʦʞʥʦʤʫ. 

ʊʘʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʩʠʩʪʝʤʳ ʟʘʜʘʯ ʩʦʟʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʣʘʥʦʤʝʨʥʦ ʚ ʧʦʨʷʜʢʝ 

ʚʦʟʨʘʩʪʘʶʱʝʡ ʪʨʫʜʥʦʩʪʠ ʠʟʫʯʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʘʪʝʨʠʘʣ, ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʥʝʝ ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠ ʨʝʰʝʥʠʠ ʙʦʣʝʝ 

ʩʣʦʞʥʳʭ ʟʘʜʘʯ. 

ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʥʝʨʘʟʨʳʚʥʦʡ ʩʚʷʟʠ ʪʝʦʨʠʠ ʩ ʧʨʘʢʪʠʢʦʡ ï ʚʘʞʥʦʩʪʴ ʵʪʦʛʦ 

ʪʨʝʙʦʚʘʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʥʝʤ ʧʨʦʷʚʣʷʶʪʩʷ 

ʚʟʘʠʤʦʩʚʷʟʴ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʞʠʟʥʴʶ. ʕʪʘ ʩʚʷʟʴ ʨʝʘʣʠʟʫʝʪʩʷ 

ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʧʦʧʦʣʥʝʥʠʠ ʟʥʘʥʠʡ ʠ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʚʠʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʧʦʧʦʣʥʝʥʠʠ ʠ 

ʦʙʦʙʱʝʥʠʠ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ 

ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. ʈʝʘʣʠʟʘʮʠʷ ʵʪʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ 

ʦʚʣʘʜʝʥʠʝ ʟʥʘʥʠʷʤʠ ʠ ʫʤʝʥʠʷʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʧʦʨʷʜʢʝ. 

ʉʠʩʪʝʤʘʪʠʯʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʩʳʣʢʦʡ ʧʨʦʯʥʦʩʪʠ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ. 

ʋʩʣʦʚʠʝʤ ʧʨʦʯʥʦʩʪʠ ʠ ʩʠʩʪʝʤʥʦʩʪʠ ʟʥʘʥʠʡ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʫʤʝʥʠʝ ʚʳʧʦʣʥʷʪʴ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʠ ʛʨʘʬʠʯʝʩʢʠʝ ʨʘʙʦʪʳ, ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ, 

ʦʧʝʨʘʪʠʚʥʦ ʚʳʙʠʨʘʪʴ ʪʝʭʥʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʝ ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ. 
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1. ʇʠʜʢʘʩʠʩʪʳʡ ʇ.ʀ. ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʦʙʫʯʘʶʱʠʤʩʷ ʚ ʚʫʟʘʭ / 

ʇʝʜʘʛʦʛʠʢʘ. 2005. ˉ3. ʉ. 47. 

 

ɸɺʊʆʄɸʊʀʏɽʉʂɸʗ ʉʀʉʊɽʄɸ ʂʆʅʊʈʆʃʗ ʇʆʊʈɽɹʃɽʅʀʗ ɻɸɿɸ 

ɼ.ʉ. ʉʠʥʢʝʚʠʯ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʬ.-ʤ.ʥ, ʜʦʮʝʥʪ ɽ.ɸ. ɼʫʜʥʠʢ  

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʘʧʘʩʦʚ ʩʞʠʞʝʥʥʦʛʦ 

ʛʘʟʘ ʚ ʪʘʥʢʘʭ.   

 

ɺ ʆʨʛʘʥʠʟʘʮʠʶ ʈʫʙʮʦʚʩʢʤʝʞʨʘʡʛʘʟ ʪʨʝʙʫʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ʢʦʥʪʨʦʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʛʘʟʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʩʣʝʞʠʚʘʪʴ ʩʪʘʪʠʩʪʠʢʫ 

ʧʦʪʨʝʙʣʝʥʠʷ ʩʞʠʞʝʥʥʦʛʦ ʛʘʟʘ ʚ ʛʨʫʧʧʦʚʳʭ ʫʩʪʘʥʦʚʢʘʭ, ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʜʢʣʶʯʝʥʥʳʭ ʘʙʦʥʝʥʪʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʛʘʟʦʩʯʝʪʯʠʢʦʚ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʟʘʜʘʯʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʦʪʨʝʙʣʝʥʠʝ ʩʞʠʞʝʥʥʦʛʦ ʛʘʟʘ 

ʨʘʩʪʝʪ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʙʦʥʝʥʪʦʚ, ʚʳʩʚʦʙʦʜʠʪʴ ʦʙʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʩʦʢʨʘʪʠʪʴ ʬʦʥʜ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɿʘʢʘʟʯʠʢʦʤ ʧʨʦʛʨʘʤʤʳ 

ʷʚʣʷʶʪʩʷ ʩʦʪʨʫʜʥʠʢʠ ʦʪʜʝʣʘ ʇʊʆ ʦʨʛʘʥʠʟʘʮʠʠ ʈʫʙʮʦʚʩʢʤʝʞʨʘʡʛʘʟ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʘʣʠʩʪʳ 

ʘʙʦʥʝʥʪʩʢʦʛʦ ʦʪʜʝʣʘ ʬʠʨʤʳ ʈʫʙʮʦʚʩʢʤʝʞʨʘʡʛʘʟ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʫʯʝʪʘ ʠ ʘʥʘʣʠʟʘ ʣʦʢʘʣʴʥʳʭ ʠ 

ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʝʚʳʭ ʧʦʜʢʣʶʯʝʥʠʡ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɿʘʜʘʯʘ çɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʛʘʟʘè  

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: ʦʪʩʣʝʞʠʚʘʪʴ 

ʧʦʪʨʝʙʣʝʥʠʝ ʩʞʠʞʝʥʥʦʛʦ ʛʘʟʘ ʚ ʛʨʫʧʧʦʚʳʭ ʫʩʪʘʥʦʚʢʘʭ, ʦʪʩʣʝʞʠʚʘʪʴ ʦʧʣʘʪʫ 

ʘʙʦʥʝʥʪʦʚ ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʫʩʣʫʛʠ, ʬʦʨʤʠʨʦʚʘʪʴ ʛʨʘʬʠʢ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ  ʫ ʘʙʦʥʝʥʪʦʚ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʟʘʧʘʩ ʩʞʠʞʝʥʥʦʛʦ ʛʘʟʘ ʚ 

ʪʘʥʢʘʭ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʙʲʝʤʦʚ ʩʞʠʞʝʥʥʦʛʦ ʛʘʟʘ ʚ ʪʘʥʢʘʭ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʬʘʢʪʦʨʥʦʡ, ʣʠʥʝʡʥʦʡ, ʨʝʛʨʝʩʩʠʦʥʥʦʡ, ʦʧʠʩʳʚʘʶʱʝʡ ʩʪʘʪʠʩʪʠʢʫ 

ʧʦ ʧʨʦʭʦʜʷʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʛʥʦʟʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʚʠʜ ʬʫʥʢʮʠʠ, 

ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʡ ʟʘʜʘʥʥʳʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʨʷʜ. ɹʫʜʝʤ ʩʪʨʦʠʪʴ ʣʠʥʝʡʥʫʶ, 

ʢʚʘʜʨʘʪʠʯʥʫʶ ʠ ʣʦʛʘʨʠʬʤʠʯʝʩʢʫʶ ʣʠʥʠʠ ʪʨʝʥʜʘ ʠ ʚʳʙʠʨʘʪʴ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʫʶ ʧʦ ʢʘʞʜʦʤʫ ʧʦʢʘʟʘʪʝʣʶ. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʬʫʥʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʨʝʛʨʝʩʩʠʠ. 

ʇʘʨʘʤʝʪʨʳ ʙʫʜʝʤ ʠʩʢʘʪʴ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ.  

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʘʧʧʨʦʢʩʠʤʘʮʠʦʥʥʦʛʦ ʧʦʣʠʥʦʤʘ ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ 

ʢʚʘʜʨʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ʧʦʩʪʨʦʝʥʥʦʡ 

ʬʫʥʢʮʠʠ ʦʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚ ʫʟʣʦʚʳʭ ʪʦʯʢʘʭ ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʘ. 
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ʂʚʘʜʨʘʪʠʯʥʘʷ ʬʫʥʢʮʠʷ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ: 
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22 )( axaxaxP ++= . 

ʉʦʛʣʘʩʥʦ ʘʣʛʦʨʠʪʤʫ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʤʥʦʛʦʯʣʝʥʘ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʩʫʤʤʳ: 
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ʠ ʨʝʰʠʪʴ ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ 3-ʛʦ ʧʦʨʷʜʢʘ ʚʠʜʘ: 
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ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʠʟʚʝʩʪʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 210 ,, aaa
. 

 

ɼʣʷ ʝʸ ʨʝʰʝʥʠʷ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʙʳʤ ʠʟʚʝʩʪʥʳʤ ʤʝʪʦʜʦʤ, 

ʥʘʧʨʠʤʝʨ, ʤʝʪʦʜʦʤ ʂʨʘʤʝʨʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ ʯʝʪʳʨʝ 

ʦʧʨʝʜʝʣʠʪʝʣʷ ʩʠʩʪʝʤʳ.  

ɼʣʷ ʘʥʘʣʠʟʘ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ ʧʨʠʤʝʥʷʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʜʝʪʝʨʤʠʥʘʮʠʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ (R
2
) ï ʵʪʦ ʢʚʘʜʨʘʪ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ. ʆʥ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʘʷ ʜʦʣʷ ʜʠʩʧʝʨʩʠʠ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʧʨʠʟʥʘʢʘ ʦʙʲʷʩʥʷʝʪʩʷ ʚʣʠʷʥʠʝʤ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ. 

ʌʦʨʤʫʣʘ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʪʝʨʤʠʥʘʮʠʠ: 
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ʛʜʝ  yi ï ʚʳʙʦʨʦʯʥʳʝ ʜʘʥʥʳʝ, ʘ fi ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʟʥʘʯʝʥʠʷ ʤʦʜʝʣʠ. 

ʊʘʢʞʝ R
2
 ʷʚʣʷʝʪʩʷ ʢʚʘʜʨʘʪʦʤ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ ʤʝʞʜʫ ʜʚʫʤʷ 

ʧʝʨʝʤʝʥʥʳʤʠ. ʆʥ ʚʳʨʘʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʜʠʩʧʝʨʩʠʠ, ʦʙʱʝʡ ʤʝʞʜʫ ʜʚʫʤʷ 

ʧʝʨʝʤʝʥʥʳʤʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ ʠʟ ʠʥʪʝʨʚʘʣʘ [0;1]. ʏʝʤ ʙʣʠʞʝ ʟʥʘʯʝʥʠʝ 

ʢ 1, ʪʝʤ ʙʣʠʞʝ ʤʦʜʝʣʴ ʢ ʵʤʧʠʨʠʯʝʩʢʠʤ ʥʘʙʣʶʜʝʥʠʷʤ. 

ʀʥʦʛʜʘ ʧʦʢʘʟʘʪʝʣʷʤ ʪʝʩʥʦʪʳ ʩʚʷʟʠ ʤʦʞʥʦ ʜʘʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ 

(ʰʢʘʣʘ ʏʝʜʜʦʢʘ). 

http://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82_%D0%BA%D0%BE%D1%80%D1%80%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%B8&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82_%D0%BA%D0%BE%D1%80%D1%80%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%B8&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D1%81%D0%B8%D1%8F
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D1%80%D1%80%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D1%8F_%D0%9F%D0%B8%D1%80%D1%81%D0%BE%D0%BD%D0%B0&action=edit&redlink=1
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ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʤʝʨʘ ʪʝʩʥʦʪʳ ʩʚʷʟʠ ʂʘʯʝʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʣʳ ʩʚʷʟʠ 

0,1 - 0,3 ʉʣʘʙʘʷ 

0,3 - 0,5 ʋʤʝʨʝʥʥʘʷ 

0,5 - 0,7 ɿʘʤʝʪʥʘʷ 

0,7 - 0,9 ɺʳʩʦʢʘʷ 

0,9 - 0,99 ɺʝʩʴʤʘ ʚʳʩʦʢʘʷ 

 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʚʷʟʴ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʟʥʘʯʝʥʠʠ, ʨʘʚʥʦʤ 1, ʘ ʦʪʩʫʪʩʪʚʠʝ 

ʩʚʷʟʠ ï 0. ʇʨʠ ʟʥʘʯʝʥʠʷʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʩʥʦʪʳ ʩʚʷʟʠ ʤʝʥʴʰʝ 0,7 ʚʝʣʠʯʠʥʘ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʪʝʨʤʠʥʘʮʠʠ ʚʩʝʛʜʘ ʙʫʜʝʪ ʥʠʞʝ 50%. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘ ʜʦʣʶ 

ʚʘʨʠʘʮʠʠ ʬʘʢʪʦʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʨʠʭʦʜʠʪʩʷ ʤʝʥʴʰʘʷ ʯʘʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʩʪʘʣʴʥʳʤʠ ʥʝʫʯʪʝʥʥʳʤʠ ʚ ʤʦʜʝʣʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʇʦʩʪʨʦʝʥʥʳʝ ʧʨʠ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʨʝʛʨʝʩʩʠʦʥʥʳʝ 

ʤʦʜʝʣʠ ʠʤʝʶʪ ʥʠʟʢʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʪʨʝʙʣʝʥʠʝ ʛʘʟʘ ʚ ɻʈʋ ʟʘ 2009-2012 ʛʛ. 
ɻʦʜ ʇʦʪʨʝʙʣʝʥʠʝ ʚ ʪ 

2009 61,9 

2010 67,9 

2011 73,9 

2012 75,7 

 

ʉʦʛʣʘʩʥʦ ʘʣʛʦʨʠʪʤʫ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʤʥʦʛʦʯʣʝʥʘ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʩʫʤʤʳ: 
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3 3 3

2

0 1 2

0 0 0

3 3 3 3
2 3

0 1 2

0 0 0 0

3 3 3 3
2 3 4 2

0 1 2

0 0 0 0

4 ;

;

i i i

i i i

i i i i i

i i i i

i i i i i

i i i i

a x a x a y

x a x a x a x y

x a x a x a x y

= = =

= = = =

= = = =

ë
Ö + + =î

î
î

+ + =ì
î
î

+ + =î
í

ä ä ä

ä ä ä ä

ä ä ä ä

 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʠʟʚʝʩʪʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 210 ,, aaa . 

ʇʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 
2( ) 10,5 99,9 527y x x x=- Ö + Ö +. 

ɻʦʜ ʇʦʪʨʝʙʣʝʥʠʝ ʚ ʪ. ɼʘʥʥʳʝ ʧʦ ʢʚʘʜʨʘʪʠʯʥʦʡ ʤʦʜʝʣʠ 

2009 61,9 61,6 

2010 67,9 68,5 

2011 73,9 73,2 

2012 75,7 75,9 
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ɼʣʷ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʪʨʝʥʜʘ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ ʙʫʜʝʪ ʨʘʚʝʥ 0,99. 

ʊʘʢ ʞʝ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʣʠʥʝʡʥʘʷ ʠ ʣʦʛʘʨʠʬʤʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ, 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣʠ 0,954 ʠ 0,985.  

ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʢʚʘʜʨʘʪʠʯʥʘʷ ʤʦʜʝʣʴ ʠʟ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ 

ʤʦʜʝʣʝʡ ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʣʝʥʠ ̫ʩʞʠʞʝʥʥʦʛʦ 

ʛʘʟʘ ʚ ʛʨʫʧʧʦʚʳʭ ʫʩʪʘʥʦʚʢʘʭ, ʦʙʲʝʤʘ ʭʨʘʥʝʥʠʷ ʩʞʠʞʝʥʥʦʛʦ ʛʘʟʘ ʚ ʪʘʥʢʘʭ. 

 ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʟʘʢʘʟʯʠʢʦʤ ʙʳʣʠ ʥʘʣʦʞʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʨʘʤʤʳ ʧʦʜ ʆʉ Windows. ɼʣʷ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʙʘʟʳ ʥʘ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 1C: ʧʨʝʜʧʨʠʷʪʠʝ 7.7 ʩʦʟʜʘʪʴ  ʤʦʜʫʣʴ, ʢʦʪʦʨʳʡ  ʩʦʙʠʨʘʝʪ 

ʩʚʝʜʝʥʠʷ ʦ ʧʦʪʨʝʙʣʝʥʠʠ ʩʞʠʞʝʥʥʦʛʦ ʛʘʟʘ, ʚʳʚʦʜʠʪ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʤ ʚʠʜʝ [2]. 

ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʬʦʨʤʠʨʦʚʘʪʴ ʟʘʧʨʦʩʳ ʢ ʙʘʟʝ 

ʜʘʥʥʳʭ ʧʦ ʢʣʶʯʘʤ: ʣʠʮʝʚʦʤʫ ʩʯʝʪʫ ʘʙʦʥʝʥʪʘ, ʘʜʨʝʩʫ, ʧʦʢʘʟʘʥʠʶ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʫʯʝʪʘ ʧʦʪʨʝʙʣʝʥʥʦʛʦ ʛʘʟʘ  ï  ʬʦʨʤʠʨʦʚʘʪʴ ʠ 

ʚʳʜʘʚʘʪʴ ʬʦʨʤʳ ʥʘ ʵʢʨʘʥ ʠ ʦʪʯʝʪʳ ʥʘ ʧʝʯʘʪʴ, ʨʘʩʯʝʪ ʣʴʛʦʪ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʧʦ 

ʫʩʣʫʛʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʤʢʦʩʪʥʦʛʦ ʛʘʟʘ, ʬʦʨʤʠʨʦʚʘʪʴ ʚʳʛʨʫʟʢʫ ʜʣʷ ʋʉɿʅ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʬʦʨʤʘʪʝ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʦʙʲʝʤ ʟʘʧʘʩʘ 

ʩʞʠʞʝʥʥʦʛʦ ʛʘʟʘ ʚ ʪʘʥʢʘʭ. 

ɿʘʜʘʯʘ ʧʨʦʛʥʦʟʠʨʫʝʪ ʟʘʧʘʩ ʩʞʠʞʝʥʥʦʛʦ ʛʘʟʘ ʚ ʪʘʥʢʘʭ, ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʵʪʦ  

ʧʦʤʦʞʝʪ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜ ʩʨʝʜʩʪʚ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʝʪʠ. 
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ʆʇʊʀʄʀɿɸʎʀʗ ʄɽɼʀɸʇʃɸʅʆɺ ʈɽʂʃɸʄʅʓʍ ʇʈʆɽʂʊʆɺ 

 ʄ.ɺ. ʉʢʣʷʨʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ ʃ.ɸ. ʇʦʧʦʚʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 
ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʝ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʜʠʘʧʣʘʥʦʚ  

ʨʝʢʣʘʤʥʳʭ ʧʨʦʝʢʪʦʚ, ʩ ʧʦʤʦʱʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʶʜʞʝʪʘ ʤʝʞʜʫ ʚʠʜʘʤʠ ʨʝʢʣʘʤʳ. 

ʇʨʠʚʝʜʝʥʳ ʬʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʦʭʚʘʪʘ ʤʝʜʠʘʥʦʩʠʪʝʣʝʡ. ʅʘ ʦʩʥʦʚʘʥʠʠ  ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʩʪʨʦʠʪʩʷ ʤʦʜʝʣʴ ʦʧʪʠʤʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʠʝ ʩʨʝʜʩʪʚʘ ʥʘ ʢʘʢʦʡ ʚʠʜ ʨʝʢʣʘʤʳ 

ʚʳʛʦʜʥʦ ʧʦʪʨʘʪʠʪʴ. 

 

ʇʦʚʳʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʨʝʢʣʘʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʣʷ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ 

ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʣʶʙʦʛʦ ʨʝʢʣʘʤʥʦʛʦ ʘʛʝʥʪʩʪʚʘ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʫʯʝʪ ʜʘʥʥʳʭ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʤʝʜʠʘʧʣʘʥʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʠʥʪʫʠʪʠʚʥʦ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ, ʩ ʧʦʤʦʱʴʶ ʪʘʙʣʠʮ Microsoft Excel ʠ ʟʘʥʠʤʘʝʪ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ. ʂʨʫʧʥʳʝ ʨʝʢʣʘʤʥʳʝ ʘʛʝʥʪʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪ 
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ʪʘʢʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʢʘʢ Galileo, SuperNova, TVplanet ʠ ʜʨʫʛʠʝ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʩʪʦʠʤʦʩʪʴ, ʚʝʩʴʤʘ ʩʣʦʞʥʳ ʚ ʦʩʚʦʝʥʠʠ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʣʠ ʥʝ ʨʫʩʠʬʠʮʠʨʦʚʘʥʳ. ʇʦʵʪʦʤʫ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʚʩʝʛʜʘ 

ʫʜʦʙʥʦ ʜʣʷ ʘʛʝʥʪʩʪʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʥʝʙʦʣʴʰʠʭ ʛʦʨʦʜʘʭ ʠ ʥʘʩʝʣʸʥʥʳʭ 

ʧʫʥʢʪʘʭ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʯʝʪʘ ʠ 

ʦʧʪʠʤʠʟʘʮʠʷ ʤʝʜʠʘʧʣʘʥʦʚ ʨʝʢʣʘʤʥʳʭ ʧʨʦʝʢʪʦʚ. 

ɿʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʤʝʜʠʘʧʣʘʥʘ ʨʝʢʣʘʤʳ ʧʦʩʪʘʚʣʝʥʘ ʢʘʢ ʟʘʜʘʯʘ 

ʨʘʟʨʘʙʦʪʢʠ ʪʘʢʦʛʦ ʧʣʘʥʘ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ, ʢʦʪʦʨʳʡ ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʨʝʘʣʠʟʘʮʠʠ ʪʦʚʘʨʦʚ ʧʨʠ ʫʩʣʦʚʠʠ ʦʛʨʘʥʠʯʝʥʥʦʛʦ 

ʨʝʢʣʘʤʥʦʛʦ ʙʶʜʞʝʪʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʬʦʨʤʘʣʠʟʦʚʘʥʳ 

ʬʫʥʢʮʠʦʥʘʣʳ ʜʝʡʩʪʚʝʥʥʦʩʪʠ ʠ ʩʫʤʤʘʨʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ 

ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ, ʦʧʨʝʜʝʣʝʥʳ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʦʧʪʠʤʠʟʠʨʫʝʤʳʝ ʧʝʨʝʤʝʥʥʳʝ 

ʠ, ʚ ʠʪʦʛʝ, ʧʨʦʙʣʝʤʘ ʦʧʪʠʤʠʟʘʮʠʠ ʤʝʜʠʘʧʣʘʥʘ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʚ ʚʠʜʝ ʟʘʜʘʯʠ ʣʠʥʝʡʥʦʛʦ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

[2]. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʤʝʜʠʘʧʣʘʥʘ ʨʝʘʣʠʟʦʚʘʥʦ ʩ ʧʦʤʦʱʴʶ 

ʩʣʝʜʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤʘ. 

I. ɿʘʜʘʪʴ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʠ ʙʶʜʞʝʪ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ ʠ ʚʳʙʨʘʪʴ 

ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ (ʎɸ) ʠ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʚʠʜʳ ʨʝʢʣʘʤʳ. 

Dij ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʭʦʜʦʚ ʚ ʩʚʝʪ ʨʝʢʣʘʤʳ i-ʛʦ ʤʝʜʠʘʥʦʩʠʪʝʣʷ 

j-ʛʦ ʢʨʠʪʝʨʠʷ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. ɽʩʣʠ ʚ ʧʣʘʥʝ ʨʝʢʣʘʤʥʦʡ 

ʢʘʤʧʘʥʠʠ ʧʨʦʧʠʩʘʥʦ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ Dij ʚʳʭʦʜʦʚ, ʪʦ ʦʥʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ Dij=0. 

II. ʆʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʨʝʢʣʘʤʳ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʠʤʝʝʪʩʷ N ʨʝʢʣʘʤʥʳʭ ʤʝʜʠʘʥʦʩʠʪʝʣʝʡ (i = 1, 2, é, N), 

ʧʨʠʯʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ mi ʢʨʠʪʝʨʠʝʚ (j = 1,2,émi), ʥʘʧʨʠʤʝʨ, 

ʥʘ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ, ʥʘ ʩʪʨʘʥʠʮʳ ʠ ʜʨ. ʊʘʢʞʝ ʠʟʚʝʩʪʥʳ ʮʝʥʘ cij ʝʜʠʥʠʮʳ 

ʦʙʲʝʤʘ, ʨʝʡʪʠʥʛ Rij ï ʵʪʦ ʜʦʣʷ ʎɸ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʣʶʜʝʡ, ʠʤʝʚʰʠʭ ʢʦʥʪʘʢʪ ʩ 

ʤʝʜʠʘʥʦʩʠʪʝʣʝʤ, ʧʨʝʜʝʣʴʥʳʡ ʦʭʚʘʪ G
ʧʨ

ij ï ʵʪʦ ʜʦʣʷ ʎɸ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʣʶʜʝʡ, 

ʠʤʝʚʰʠʭ ʭʦʪʷ ʙʳ ʦʜʠʥ ʢʦʥʪʘʢʪ ʩʦ ʩʨʝʜʩʪʚʘʤʠ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʉʄʀ) 

ʧʨʠ ʩʢʦʣʴ ʫʛʦʜʥʦ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʚʳʭʦʜʦʚ ʠʟʜʘʥʠʡ ʠʣʠ ʦʜʥʦʪʠʧʥʳʭ ʚʨʝʤʝʥʥʳʭ 

ʠʥʪʝʨʚʘʣʦʚ, ʨʝʢʣʘʤʳ ʚ i-ʤ ʠʟʜʘʥʠʠ ʠ j-ʛʦ ʢʨʠʪʝʨʠʷ [1].  

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʠʤʝʝʪʩʷ L ʨʝʢʣʘʤʥʳʭ ʦʙʲʷʚʣʝʥʠʡ (l = 1, 2, é, L) ʠ 

ʦʙʲʝʤ ʢʘʞʜʦʛʦ ʦʙʲʷʚʣʝʥʠʷ ï ul. 

ʆʧʨʝʜʝʣʠʤ ʚʘʨʴʠʨʫʝʤʳʝ ʧʝʨʝʤʝʥʥr ʝ:  ʯʘʩʪʴ ʙʶʜʞʝʪʘ vi, ʧʦʪʨʘʯʝʥʥʦʛʦ ʥʘ 

i-ʡ ʤʝʜʠʘʥʦʩʠʪʝʣʴ; xijl  ï ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ, ʢʦʪʦʨʦʝ l-ʝ ʨʝʢʣʘʤʥʦʝ ʦʙʲʷʚʣʝʥʠʝ 

ʚʳʰʣʦ ʥʘ i-ʤ ʤʝʜʠʘʥʦʩʠʪʝʣʝ ʠ j-ʤ ʢʨʠʪʝʨʠʠ. 

III.  ʈʘʩʩʯʠʪʘʪʴ ʦʭʚʘʪ ʜʣʷ ʢʘʞʜʦʛʦ ʤʝʜʠʘʥʦʩʠʪʝʣʷ ʠ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʠ, 

ʦʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʦʥʘʣ ʮʝʣʠ. 

ɺʚʝʜʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʦʙʦʟʥʘʯʝʥʠʷ. 

ʆʭʚʘʪ Gij(xijl ) ï ʵʪʦ ʜʦʣʷ ʎɸ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʣʶʜʝʡ, ʠʤʝʚʰʘʷ ʭʦʪʷ ʙʳ ʦʜʠʥ 

ʢʦʥʪʘʢʪ ʟʘ xijl  ʚʳʭʦʜʦʚ ʚ i-ʤ ʤʝʜʠʘʥʦʩʠʪʝʣʝ ʠ j-ʤ ʢʨʠʪʝʨʠʠ. 
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ʏʘʩʪʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ (ʩʧʝʢʪʨ) ʦʭʚʘʪʘ ï ʵʪʦ ʬʫʥʢʮʠʷ g(f), ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʦʡ ʧʦʣʥʳʡ ʦʭʚʘʪ Gij(xijl ) ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʩʫʤʤʳ ʦʭʚʘʪʦʚ ʩ ʯʘʩʪʦʪʘʤʠ 

ʢʦʥʪʘʢʪʦʚ, ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʚ ʧʨʝʜʝʣʘʭ 1 Ò f Ò xijl  . 

                                   Ὃ ὼ В ὫὪȢ   (1) 

ʉʧʝʢʪʨʳ ʦʭʚʘʪʦʚ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʬʦʨʤʫʣʝ 

ɻ. ʐʤʘʪʦʚʘ [3]: 

                       ὫὪ Ὃ
̐̑
˞ ὶή ȟ    (2) 

ʛʜʝ  ˞
Ȧ

Ȧ Ȧ
 ï ʙʠʥʦʤʠʥʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʦʧʨʝʜʝʣʷʶʱʠʡ 

ʢʦʣʠʯʝʩʪʚʦ ʚʩʝʭ ʚʳʙʦʨʦʢ, ὶ
Ὑ

Ὃ
̐ ,̑ q=1-r ï ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʝʨʦʷʪʥʦʩʪʠ. 

ʇʦʣʥʳʡ ʦʭʚʘʪ ʥʝʩʢʦʣʴʢʠʭ ʉʄʀ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ   

                  'ʦʙʱ ρ ББ ρ ' Ø ,   (3) 

ʛʜʝ  Ὃ ὼ  ï ʦʭʚʘʪ ʦʪʜʝʣʴʥʦʛʦ ʉʄʀ ʩ ʥʦʤʝʨʦʤ j, ʢʦʪʦʨʳʡ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ (1). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʫʥʢʮʠʦʥʘʣ ʮʝʣʠ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ ʤʦʞʝʪ ʙʳʪʴ 

ʟʘʧʠʩʘʥ ʚ ʚʠʜʝ: 

          Ὃ̏̂̚ ρ ББ ρ В Ὃ
̐̑
˞ ὶή Ȣ   (4) 

ɿʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʧʣʘʥʘ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ ʩʦʩʪʦʠʪ ʚ ʤʘʢʩʠʤʠʟʘʮʠʠ 

ʮʝʣʝʚʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ (4) ʩ ʫʯʝʪʦʤ ʨʷʜʘ ʦʛʨʘʥʠʯʝʥʠʡ [4].  

IV. ɺʚʝʩʪʠ ʦʛʨʘʥʠʯʝʥʠʷ. 

ɼʣʷ ʬʦʨʤʘʣʴʥʦʡ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʘ 

ʨʘʟʤʝʱʝʥʠʷ ʨʝʢʣʘʤʥʳʭ ʤʦʜʫʣʝʡ ʚ ʥʘʙʦʨʝ ʠʟʜʘʥʠʡ i, ʠʩʭʦʜʷ ʠʟ ʩʤʳʩʣʘ ʧʨʦʮʝʩʩʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʦʛʨʘʥʠʯʝʥʠʷ. 

1. ʆʛʨʘʥʠʯʝʥʠʝ ʧʦ ʬʠʥʘʥʩʦʚʳʤ ʨʝʩʫʨʩʘʤ: 

                                         В В ώὼ όὧ ὺ ,   (5) 

ʛʜʝ yil ï ʤʘʪʨʠʮʘ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʦʙʲʷʚʣʝʥʠʷ l ʢ ʤʝʜʠʘʥʦʩʠʪʝʣʶ i, ʝʩʣʠ ʧʦʜʭʦʜʠʪ 

ʪʦ 1, ʠʥʘʯʝ 0. 

2. ʎʝʣʦʯʠʩʣʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ: 

                                                  Ø πȠ  Ø πȟρȟςȣ  Ȣ    (6) 

3. ʆʛʨʘʥʠʯʝʥʠʷ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ ʨʝʢʣʘʤʳ ʚ ʨʘʟʣʠʯʥʳʭ 

ʤʝʜʠʘʥʦʩʠʪʝʣʷʭ: 

                                                     Ä Ø $ .   (7) 

4. ʆʛʨʘʥʠʯʝʥʠʷ ʥʘ ʩʫʤʤʘʨʥʫʶ ʩʪʦʠʤʦʩʪʴ ʨʝʢʣʘʤʳ: 

                                    В Ö 6 .   (8) 

V.  ʉʦʩʪʘʚʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʧʣʘʥ. 

ʋʯʠʪʳʚʘʷ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʮʝʣʠ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

ʥʘ ʝʝ ʧʨʦʚʝʜʝʥʠʝ, ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʧʣʘʥ ʨʝʢʣʘʤʥʦʡ 

ʢʘʤʧʘʥʠʠ. 
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ʋʇʈɸɺʃɽʅʀɽ ʊʈɸʅʉʇʆʈʊʅʓʄʀ ʈɽʉʋʈʉɸʄʀ ʇʈɽɼʇʈʀʗʊʀʗ 

ɽ.ɺ. ʊʝʨʥʦʚʘʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʬʠʟ.-ʤʘʪ.ʥ. ɽ.ɸ. ɼʫʜʥʠʢ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 
ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʝ ʦʧʪʠʤʠʟʘʮʠʠ ʧʣʘʥʘ ʟʘʢʫʧʦʢ ʪʦʚʘʨʘ ʦʧʪʦʤ, ʩ ʫʯʝʪʦʤ 

ʨʘʩʭʦʜʦʚ ʥʘ ʩʪʦʠʤʦʩʪʴ, ʜʦʩʪʘʚʢʫ ʧʘʨʪʠʠ ʪʦʚʘʨʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʚʠʜʝ ʪʨʘʥʩʧʦʨʪʘ ʠ ʢʦʣʠ- 

ʯʝʩʪʚʘ ʜʦʩʪʘʚʣʷʝʤʳʭ ʧʘʨʪʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʪʦʚʘʨʘ. ɿʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʩʠʤʧʣʝʢʩ-ʤʝʪʦʜʦʤ. 

 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʟʘʢʫʧʦʯʥʘʷ ʨʘʙʦʪʘ, ʧʨʠʥʦʩʷʱʘʷ ʫʩʧʝʭ ʧʨʠ ʝʝ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʆʩʫʱʝʩʪʚʣʷʷ ʟʘʢʫʧʦʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʫʞʥʦ 

ʟʥʘʪʴ, ʛʜʝ ʩʝʛʦʜʥʷ ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʪʦʚʘʨʳ ʠ ʢʘʢʦʡ ʩʧʦʩʦʙ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ 

ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʝʥ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʢʫʧʢʠ ʪʦʚʘʨʦʚ ʷʚʣʷʶʪʩʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ. 

ʇʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʠʟ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʙʦʣʴʰʦʛʦ ʩʧʠʩʢʘ 

ʠʩʢʣʶʯʠʣʠ ʧʦʩʪʘʚʱʠʢʦʚ, ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ: 

ʫʜʘʣʝʥʥʦʩʪʴ, ʥʝʧʝʨʠʦʜʠʯʥʦʩʪʴ ʧʦʩʪʘʚʢʠ, ʮʝʥʘ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʘʯʝʩʪʚʫ, 

ʢʘʯʝʩʪʚʦ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʪʨʝʙʦʚʘʥʠʷʤ, ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ ʬʦʨʤʘ 

ʦʧʣʘʪʳ, ʥʝ ʫʩʪʨʘʠʚʘʶʱʠʡ ʦʙʲʝʤ ʧʦʩʪʘʚʦʢ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʩʩʦʨʪʠʤʝʥʪ ʨʦʟʥʠʯʥʦʛʦ ʤʘʛʘʟʠʥʘ ʠ ʘʩʩʦʨʪʠʤʝʥʪ 

ʪʦʚʘʨʦʚ, ʧʨʦʜʘʚʘʝʤʳʭ ʦʧʪʦʤ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ. 

ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʢʦʥʲʶʥʢʪʫʨʘ ʨʳʥʢʘ ʩʧʝʮʠʬʠʯʥʘ ʠ ʥʝʢʦʪʦʨʳʝ 

ʚʠʜʳ ʪʦʚʘʨʦʚ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʦʣʶ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʪʝʤ, 

ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʦʚʘʨʳ ʚʭʦʜʷʪ ʥʘ ʨʳʥʦʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʦʜʥʦʡ, 

ʵʢʩʢʣʶʟʠʚʥʦʡ ʢʦʤʧʘʥʠʝʡ ï ʜʠʩʪʨʠʙʴʶʪʦʨʦʤ, ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʁʩʷ ʚ 

ʜʘʣʴʥʝʡʰʝʡ ʮʝʧʦʯʢʝ ʧʦʩʨʝʜʥʠʢʦʚ ʧʦ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʮʝʥʝ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʦʙʲʷʩʥʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʮʝʥ ʪʦʚʘʨʦʚ, ʚʳʙʦʨʢʠ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʭ ʠʟ 

ʥʠʭ, ʧʦʠʩʢʦʤ ʦʧʪʠʤʘʣʴʥʳʭ ʧʣʘʥʦʚ ʟʘʢʫʧʢʠ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʝʩʴ ʫʯʝʪ, 

ʚʳʙʦʨʢʘ ʠ ʧʦʠʩʢ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ, ʙʝʟ 

http://www.math.spbu.ru/diffjournal/pdf/j013.pdf
http://www.mathnet.ru/links/65cf4edcf8bbd432d889d51f1ba083ff/pu18.pdf
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ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʚʨʝʤʷ ʩʦʩʪʘʚʣʝʥʠʷ 

ʧʣʘʥʘ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ. 

ʎʝʣʴʶ ʦʧʠʩʘʥʥʦʡ ʚ ʩʪʘʪʴʝ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ, ʦʧʪʠʤʠʟʠʨʫʶʱʝʡ ʧʣʘʥ ʟʘʢʫʧʦʢ ʪʦʚʘʨʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʠʥʠʤʠʟʘʮʠʠ 

ʨʘʩʭʦʜʦʚ ʥʘ ʟʘʢʫʧʢʫ ʠ ʜʦʩʪʘʚʢʫ ʧʘʨʪʠʡ ʪʦʚʘʨʘ, ʩ ʫʯʝʪʦʤ ʢʦʣʠʯʝʩʪʚʘ ʧʘʨʪʠʡ. 

ʈʝʰʝʥʠʝʤ ʟʘʜʘʯʠ ʙʫʜʫʪ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʪʠʡ ʢʘʞʜʦʛʦ ʪʦʚʘʨʘ, 

ʧʝʨʝʚʦʟʠʤʳʭ ʜʦʩʪʫʧʥʳʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʦʪ ʠʟʚʝʩʪʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ. 

ʊ.ʝ. 

Nxk

ij Í  ,      (1) 

ʛʜʝ k

ijx
 
ï ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʪʠʡ ʪʦʚʘʨʘ ʪʠʧʘ k, ʧʝʨʝʚʦʟʠʤʳʭ ʦʪ ʧʦʩʪʘʚʱʠʢʘ i  

ʪʨʘʥʩʧʦʨʪʦʤ ʪʠʧʘ j . 

ɿʘʪʨʘʪʳ ʥʘ ʧʦʢʫʧʢʫ ʦʜʥʦʡ ʧʘʨʪʠʠ ʪʦʚʘʨʘ ʚʳʩʯʠʪʳʚʘʶʪʩʷ  
k

ij

k

i

k

ij TPc +=  ,       (2) 

ʛʜʝ k

ijc  ï ʩʫʤʤʘ ʟʘʪʨʘʪ ʥʘ ʧʦʢʫʧʢʫ ʪʦʚʘʨʘ ʪʠʧʘ k  ʦʪ ʧʦʩʪʘʚʱʠʢʘ i  ʩ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ ʪʨʘʥʩʧʦʨʪʦʤ ʪʠʧʘ j . 
k

iP  ï ʩʪʦʠʤʦʩʪʴ ʪʦʚʘʨʘ ʪʠʧʘ k  ʫ ʧʦʩʪʘʚʱʠʢʘ i . 
k

ijT  ï ʩʪʦʠʤʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʦʜʥʦʡ ʧʘʨʪʠʠ ʪʦʚʘʨʘ ʪʠʧʘ k  ʦʪ 

ʧʦʩʪʘʚʱʠʢʘ i  ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʪʠʧʘ j . 

ʊʝʧʝʨʴ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ ʧʝʨʝʤʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ 

ʟʘʢʫʧʢʫ ʪʦʚʘʨʘ: 
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xcz       (3) 

 

ʊʘʢʞʝ ʫʢʘʞʝʤ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʚʘʨʘ ʢʘʞʜʦʛʦ 

ʪʠʧʘ. 

k
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ax =ää
== 11

 ,      (4) 

ʛʜʝ ka  ï ʥʝʜʦʩʪʘʶʱʝʝ ʥʘ ʩʢʣʘʜʘʭ ʢʦʣʠʯʝʩʪʚʦ ʪʦʚʘʨʘ ʪʠʧʘ k  

ʊ.ʝ. ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʫʧʠʪʴ ʪʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʚʘʨʘ, ʢʦʪʦʨʦʝ ʤʳ ʫʞʝ ʛʦʪʦʚʳ 

ʨʝʘʣʠʟʦʚʘʪʴ (ʟʘʢʣʶʯʝʥ ʜʦʛʦʚʦʨ ʦ ʧʨʦʜʘʞʝ). 

ʉʦʙʨʘʚ ʚʤʝʩʪʝ (1), (2), (3) ʠ (4), ʧʦʣʫʯʘʝʤ  
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..1,..1,..1,

..1,

min)(

11

111

     (5) 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʟʘʜʘʯʘ  (5) ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʦʡ ʟʘʜʘʯʝʡ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʊʘʢʠʝ ʟʘʜʘʯʠ ʤʦʞʥʦ ʨʝʰʘʪʴ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʨʝʰʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʢʨʫʛʣʝʥʠʷ.  
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ɼʦʧʫʩʪʠʤ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʪʠʡ ʤʦʞʝʪ ʠʤʝʪʴ ʜʨʦʙʥʦʝ ʟʥʘʯʝʥʠʝ:  

.,0 Rxx k

ij

k

ij Í>      (6) 

ʀ ʜʣʷ ʧʨʦʩʪʦʪʳ ʤʝʥʷʝʤ ʫʩʣʦʚʠʝ (4) ʥʘ 

...1,
1

miax i

n

j

ij =²ä
=

     (7) 

ʈʝʰʘʝʤ ʧʦʣʫʯʝʥʥʫʶ ʟʘʜʘʯʫ ʩʠʤʧʣʝʢʩ ï ʤʝʪʦʜʦʤ. ʅʘʡʜʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʚʩʝʛʜʘ ʦʢʨʫʛʣʷʝʪʩʷ ʚ ʙʦʣʴʰʫʶ ʩʪʦʨʦʥʫ. ɺ ʠʪʦʛʝ ʧʦʣʫʯʘʝʤ, ʯʪʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ 

ʪʦʚʘʨʘ ʙʫʜʝʪ ʟʘʢʫʧʣʝʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦ ʜʦʛʦʚʦʨʥʳʤ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘʤ. ʅʦ ʵʪʦʪ ʪʦʚʘʨ ʜʦʧʫʩʪʠʤʦ ʦʪʧʨʘʚʠʪʴ ʥʘ ʩʢʣʘʜ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ 

ʨʝʘʣʠʟʘʮʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʠʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ, ʦʩʥʦʚʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʪʨʘʥʩʧʦʨʪʦʤ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʶ ʟʘʢʫʧʦʢ. ɹʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʵʬʬʝʢʪʠʚʥʘʷ ʠ ʙʳʩʪʨʘʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʦʡ ʟʘʡʤʝʪ ʢʦʨʦʪʢʠʡ ʩʨʦʢ, ʘ ʝʸ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʟʘʢʫʧʢʫ ʪʦʚʘʨʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʀʥʪʨʠʣʠʛʘʪʦʨ ʄ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʪʝʦʨʠʷ. ï ʄ.: ɸʡʨʠʩ-ʧʨʝʩʩ, 2002. ï 576 ʩ. 
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ʊʂ ɺʝʣʙʠ, 2007. ï 408 ʩ. 

4. ʂʦʨʥʝʝʥʢʦ ɺ.ʇ. ʄʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ. ï ʄ.: ɺʐ, 2007. ï 664 ʩ. 

 

ʄɸʊɽʄɸʊʀʏɽʉʂɸʗ ʆɹʈɸɹʆʊʂɸ ɼɸʅʅʓʍ  

ʇʈʆʌʀʃʆɻʈɸʌɸ-ʇʈʆʌʀʃʆʄɽʊʈɸ ɸɹʈʀʉ-ʇʄ7  

ʄ.ɽ. ʊʦʨʦʧʦʚ 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʢ.ʬ.-ʤ.ʥ. ɽ.ɸ. ɼʫʜʥʠʢ, ʠʥʞʝʥʝʨ ɺ.ɸ. ʂʘʧʦʨʠʥ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 

ʉʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʦʡ ʦʙʲʸʤ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʛʨʦʤʦʟʜʢʠʡ ʘʧʧʘʨʘʪ, 

ʩʚʷʟʘʥʥʳʡ ʩ ʠʭ ʦʙʨʘʙʦʪʢʦʡ. ʆʙʲʸʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢ, ʯʪʦ, ʥʝ ʧʨʠʙʝʛʘʷ ʢ ʧʦʤʦʱʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, 

ʨʝʠhʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʜʘʯʠ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʦ. ʇʨʠ ʨʝʰʝʥʠʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʘʯ ʧʦ ʦʙʨʘʙʦʪʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʦʯʝʥʴ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʩʝʙʷ ʪʘʢʠʝ ʧʨʦʛʨʘʤʤʳ, ʢʘʢ Microsoft 

Excel, Matlab, Mathcad, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʩ ʜʦʩʪʘʪʦʯʥʦ 

ʩʣʦʞʥʳʤ ʧʨʦʧʠʩʘʥʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʚʳʯʠʩʣʝʥʠʷ. ʅʦ ʜʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠʤʝʶʪ 

ʥʝʜʦʩʪʘʪʦʢ. ɺʩʝ ʦʥʠ ʩʦʟʜʘʚʘʣʠʩʴ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʠʣʠ ʪʝʭʥʠʯʝʩʢʠʡ 

ʢʘʣʴʢʫʣʷʪʦʨ. ɺʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʵʪʠ ʧʨʦʛʨʘʤʤʳ çʥʝ ʟʘʪʦʯʝʥʳè ʧʦʜ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʣʦʚʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʩʠʣʴʥʦ ʧʘʜʘʝʪ. 
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ɺ ʣʘʙʦʨʘʪʦʨʠʷʭ ʈʫʙʮʦʚʩʢʦʛʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʧʨʦʚʦʜʷʪʩʷ ʦʙʰʠʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʰʣʠʬʦʚʘʥʠʷ ʠ ʤʠʢʨʦʨʝʟʘʥʠʷ 

ʧʣʘʟʤʝʥʥʳʭ ʧʦʢʨʳʪʠʡ ʥʘ ʞʝʣʝʟʥʦʡ ʠ ʥʠʢʝʣʝʚʦʡ ʦʩʥʦʚʝ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ 

ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʘʷ ʤʦʛʣʘ ʙʳ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʠʢʨʦʥʝʨʦʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ; ʦʧʨʝʜʝʣʝʥʠʝ ʛʣʫʙʠʥʳ ʨʠʩʦʢ ʩ 

ʧʦʜʩʯʝʪʦʤ ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʛʣʫʙʠʥʳ; ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʦʱʘʜʠ 

ʨʠʩʢʠ ʧʦ ʟʘʤʢʥʫʪʦʤʫ ʢʦʥʪʫʨʫ; ʥʘʭʦʞʜʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʪʦʯʝʢ. ɼʘʥʥʘʷ 

ʧʨʦʛʨʘʤʤʘ, ʧʦʣʫʯʠʚʰʘʷ ʥʘʟʚʘʥʠʝ çʆʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭè, 

ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʚʢʣʘʜʦʢ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʧʨʠ ʦʮʝʥʢʝ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʧʨʦʰʣʠʬʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʝʝʪ ʢʨʠʪʝʨʠʡ Ra [1]. ʉʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ 

ʦʪʢʣʦʥʝʥʠʝ Ra ʧʨʦʬʠʣʷ ï ʝʩʪʴ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ 

ʦʪʢʣʦʥʝʥʠʡ ʧʨʦʬʠʣʷ ʚ ʧʨʝʜʝʣʘʭ ʙʘʟʦʚʦʡ ʜʣʠʥʳ l, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 1: 
 

(1) 

 

ʛʜʝ n ï ʯʠʩʣʦ ʚʳʙʨʘʥʥʳʭ ʪʦʯʝʢ ʥʘ ʙʘʟʦʚʦʡ ʜʣʠʥʝ; ypmi ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʧʨʦʬʠʣʷ ʜʦ ʚʳʩʰʝʡ ʪʦʯʢʠ ʚʳʩʪʫʧʘ ʧʨʦʬʠʣʷ; yvmi ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʧʨʦʬʠʣʷ ʜʦ ʥʠʟʰʝʡ ʪʦʯʢʠ ʚʧʘʜʠʥʳ ʧʨʦʬʠʣʷ. 

ɺ ʧʝʨʚʦʡ ʚʢʣʘʜʢʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʇʝʨʝʩʯʝʪ ʰʝʨʦʭʦʚʘʪʦʩʪʠè ʨʝʰʘʝʪʩʷ 

ʟʘʜʘʯʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʝʣʠʯʠʥʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʙʝʟ ʫʯʝʪʘ ʧʦʨʳ. ʉʫʪʴ ʧʨʦʙʣʝʤʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʩʥʷʪʠʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʧʨʦʬʠʣʦʛʨʘʬʝ-ʧʨʦʬʠʣʦʤʝʪʨʝ ɸɹʈʀʉ-ʇʄ7 

ʘʣʤʘʟʥʘʷ ʠʛʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠ ʢʘʞʜʦʤ ʠʟʤʝʨʝʥʠʠ ʧʦʧʘʜʘʝʪ ʚ ʧʦʨʳ, ʚʩʣʝʜʩʪʚʠʝ 

ʯʝʛʦ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʫʯʘʝʪʩʷ ʟʘʚʳʰʝʥʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʙʱʘʷ ʧʦʨʠʩʪʦʩʪʴ ʜʘʥʥʳʭ ʧʦʢʨʳʪʠʡ ʚ ʮʝʣʦʤ ʥʝʚʝʣʠʢʘ (5-

10%), ʥʘʡʪʠ ʫʯʘʩʪʦʢ, ʢʦʪʦʨʳʡ ʥʝ ʠʤʝʣ ʙʳ ʧʦʨʫ, ʦʯʝʥʴ ʪʷʞʝʣʦ, ʘ ʠʥʦʛʜʘ ʜʘʞʝ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʅʘ ʧʨʦʬʠʣʦʛʨʘʬʝ-ʧʨʦʬʠʣʦʤʝʪʨʝ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʩʥʷʪʠʝ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʥʘ ʦʙʨʘʟʮʝ, ʟʘʪʝʤ ʧʦʢʘʟʘʥʠʷ ʩʦʭʨʘʥʷʶʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨ. 

ʉ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ çʆʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭè ʠ 

ʚʩʪʨʦʝʥʥʦʛʦ ʚ ʥʝʛʦ ʢʦʥʚʝʨʪʝʨʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʝʨʝʢʦʜʠʨʦʚʢʘ ʩʦʭʨʘʥʝʥʥʳʭ 

ʧʦʢʘʟʘʥʠʡ ʚ ʪʝʢʩʪʦʚʳʡ ʬʦʨʤʘʪ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʩʪʨʦʝʥʠʝʤ ʧʨʦʬʠʣʦʛʨʘʤʤʳ ʚ 

ʧʝʨʚʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʝ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʨʘʩʯʝʪʦʤ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦ Ra. 

ɿʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ʫʢʘʟʘʪʝʣʷ ʤʳʰʠ ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʝ ʫʢʘʟʳʚʘʶʪʩʷ 

ʦʜʥʦʠʤʝʥʥʳʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʣʠʥʠʠ, ʥʘʧʨʠʤʝʨ ç1è ʠ ç1è, ʦʟʥʘʯʘʶʱʠʝ, ʯʪʦ 

ʧʦʢʘʟʘʥʠʷ ʙʫʜʫʪ ʠʩʢʣʶʯʝʥʳ ʤʝʞʜʫ ʵʪʠʤʠ ʣʠʥʠʷʤʠ. ʇʦʩʣʝ ʫʢʘʟʘʥʠʷ ʚʩʝʭ 

ʫʯʘʩʪʢʦʚ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʧʦʨʳ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʥʦʚʦʡ ʧʨʦʬʠʣʦʛʨʘʤʤʳ 

ʚʦ ʚʪʦʨʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʩʯʝʪʦʤ ʧʘʨʘʤʝʪʨʘ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦ Ra. 

ɺʪʦʨʘʷ ʟʘʜʘʯʘ ʩʚʷʟʘʥʘ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʠʥʝʪʠʢʠ ʠʟʥʦʩʘ ʘʙʨʘʟʠʚʥʦʛʦ ʟʝʨʥʘ 

ʧʨʠ ʤʠʢʨʦʨʝʟʘʥʠʠ ʧʣʘʟʤʝʥʥʳʭ ʧʦʢʨʳʪʠʡ ʠ ʟʘʢʘʣʝʥʥʦʡ ʩʪʘʣʠ 45, ʢʦʛʜʘ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʩʪʦʡʢʦʩʪʠ ʟʝʨʥʘ ʧʨʦʠʟʚʦʜʠʪʴ ʟʘʤʝʨ 

ʛʣʫʙʠʥʳ ʦʩʪʘʚʣʝʥʥʦʡ ʨʠʩʢʠ, ʧʦ ʢʦʪʦʨʦʡ ʩʫʜʷʪ ʦ ʚʝʣʠʯʠʥʝ ʠʟʥʦʩʘ ʘʙʨʘʟʠʚʥʦʛʦ 

ʦʩʪʨʠʷ. ʉ ʮʝʣʴʶ ʠʟʙʘʚʣʝʥʠʷ ʦʪ ʨʫʪʠʥʥʦʡ ʨʘʙʦʪʳ ʩ ʧʨʦʬʠʣʦʛʨʘʤʤʘʤʠ, ʢʦʪʦʨʘʷ 
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ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʨʘʩʧʝʯʘʪʢʫ ʧʨʦʬʠʣʦʛʨʘʤʤ ʥʘ ʨʘʟʣʠʥʝʝʥʥʦʡ ʙʫʤʘʛʝ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʟʘʤʝʨʦʤ ʚʨʫʯʥʫʶ ʛʣʫʙʠʥʳ ʨʠʩʢʠ, ʚ ʧʨʦʛʨʘʤʤʝ ʨʝʘʣʠʟʦʚʘʥʘ 

ʟʘʜʘʯʘ  ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʛʣʫʙʠʥ ʨʠʩʦʢ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʯʝʪ 

ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʛʣʫʙʠʥʳ ʧʷʪʠ ʨʠʩʦʢ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʫʯʘʩʪʢʝ ʩʪʦʡʢʦʩʪʠ 

ʘʙʨʘʟʠʚʥʦʛʦ ʟʝʨʥʘ. ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚʦ ʚʢʣʘʜʢʝ çʆʧʨʝʜʝʣʝʥʠʝ 

ʛʣʫʙʠʥʳ ʨʠʩʦʢè, ʚ ʢʦʪʦʨʦʡ, ʫʧʨʘʚʣʷʷ ʤʳʰʴʶ, ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʝ ʫʢʘʟʳʚʘʶʪ 

ʦʜʥʦʠʤʝʥʥʳʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʣʠʥʠʠ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ 

ʨʘʩʩʪʦʷʥʠʷ. ɺʩʝ ʧʨʦʠʟʚʦʜʠʤʳʝ ʠʟʤʝʨʝʥʠʷ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʩʚʦʜʥʦʡ ʪʘʙʣʠʮʝ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʥʘʭʦʞʜʝʥʠʝʤ ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʟʘʤʝʨʝʥʥʳʭ 

ʨʠʩʦʢ. 

ʉʫʪʴ ʪʨʝʪʴʝʡ ʟʘʜʘʯʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʣʦʚʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ ʤʠʢʨʦʨʝʟʘʥʠʠ ʝʜʠʥʠʯʥʳʤ ʘʙʨʘʟʠʚʥʳʤ ʟʝʨʥʦʤ ʥʝʦʙʭʦʜʠʤ 

ʪʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʘʢ ʧʣʦʱʘʜʴ ʦʩʪʘʚʣʝʥʥʦʡ ʨʠʩʢʠ ʚ ʩʝʯʝʥʠʠ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʛʣʘʚʥʦʤʫ ʚʝʢʪʦʨʫ ʨʝʟʘʥʠʷ. ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʣʦʱʘʜʠ 

ʦʩʪʘʚʣʝʥʥʦʡ ʨʠʩʢʠ ʚ ʧʨʦʛʨʘʤʤʝ ʨʝʘʣʠʟʦʚʘʥʘ ʟʘʜʘʯʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʣʦʱʘʜʠ 

ʨʠʩʢʠ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʯʝʪ ʧʣʦʱʘʜʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʘʤʢʥʫʪʦʛʦ 

ʢʦʥʪʫʨʘ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʫʨʘ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʚʳʩʪʫʧʘʝʪ ʩʘʤʘ ʣʠʥʠʷ 

ʧʨʦʬʠʣʦʛʨʘʤʤʳ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʫʢʘʟʘʥʥʘʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ 

ʠʣʠ ʥʘʢʣʦʥʥʘʷ ʣʠʥʠʷ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʚʠʟʫʘʣʴʥʦ ʧʦʚʪʦʨʷʪʴ ʩʫʱʝʩʪʚʦʚʘʚʰʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʫʢʘʟʘʥʥʘʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʣʠʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʘ 

ʧʝʨʝʩʝʢʘʪʴ ʧʨʦʬʠʣʦʛʨʘʤʤʫ ʚ ʜʚʫʭ ʪʦʯʢʘʭ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴ ʫʢʘʟʘʣ 

ʟʘʤʳʢʘʶʱʫʶ ʣʠʥʠʶ, ʧʨʦʛʨʘʤʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʝʪ ʟʘʤʢʥʫʪʳʡ ʢʦʥʪʫʨ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʩʯʝʪʦʤ ʝʸ ʧʣʦʱʘʜʠ ʚ ʤʢʤ
2
 [4].  

ɼʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʢʠʥʝʪʠʢʠ ʠʟʥʦʩʘ ʝʜʠʥʠʯʥʦʛʦ ʘʙʨʘʟʠʚʥʦʛʦ 

ʟʝʨʥʘ (ʠʟʥʦʩʘ ʘʙʨʘʟʠʚʥʦʛʦ ʟʝʨʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʡʜʝʥʥʦʛʦ ʚ ʤʝʪʘʣʣʝ ʧʫʪʠ), 

ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʩʥʷʪʳʝ ʜʘʥʥʳʝ ʧʦ ʢʘʞʜʦʤʫ ʦʧʳʪʫ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʦʩʪʘʚʠʣ ʩʚʦʶ ʪʦʯʢʫ ʚ ʢʘʞʜʦʤ 

ʜʠʘʧʘʟʦʥʝ ʧʦʩʪʨʦʝʥʠʷ ʦʙʱʝʛʦ ʛʨʘʬʠʢʘ. ɼʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʦʙʱʝʡ 

ʢʨʠʚʦʡ ʧʦ ʚʩʝʤ ʦʧʳʪʘʤ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʩʥʷʪʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʪʦʯʢʠ 

ʧʦ ʢʘʞʜʦʤʫ ʦʧʳʪʫ ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ ʚ ʢʘʞʜʦʤ ʜʠʘʧʘʟʦʥʝ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ 

ʫʩʨʝʜʥʝʥʠʝ ʧʦ ʜʣʠʥʝ ʧʨʦʡʜʝʥʥʦʛʦ ʧʫʪʠ [3]. ʂ ʩʦʞʘʣʝʥʠʶ, ʜʘʥʥʦʝ ʫʩʣʦʚʠʝ 

ʨʝʘʣʠʟʦʚʘʪʴ ʥʝʚʦʟʤʦʞʥʦ, ʠ ʚʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʪʦʯʢʠ ʧʦ ʢʘʞʜʦʤʫ ʠʟ 

ʦʧʳʪʦʚ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʭʘʦʪʠʯʥʦ. ʇʦʩʪʦʷʥʥʦ ʩʦʟʜʘʶʪʩʷ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʚ ʦʜʠʥ 

ʜʠʘʧʘʟʦʥ ʧʦʧʘʜʘʶʪ ʥʝʩʢʦʣʴʢʦ ʩʥʷʪʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʪʦʯʝʢ, ʘ ʚ ʜʨʫʛʦʡ ʥʠ 

ʦʜʥʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʦʙʱʠʡ ʚʳʷʚʣʝʥʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ 

ʥʝʢʦʨʨʝʢʪʥʦ ʠ ʥʝ ʦʪʨʘʞʘʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʢʘʨʪʠʥʳ ʠʟʥʦʩʘ ʘʙʨʘʟʠʚʥʦʛʦ ʟʝʨʥʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʡʜʝʥʥʦʛʦ ʧʫʪʠ. 

ɼʣʷ ʚʳʭʦʜʘ ʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʤʦʞʥʦ ʧʨʠʙʝʛʥʫʪʴ ʢ ʧʦʠʩʢʫ 

ʥʝʜʦʩʪʘʶʱʠʭ ʪʦʯʝʢ ʚ ʜʠʘʧʘʟʦʥʘʭ, ʛʜʝ ʥʝ ʫʜʘʣʦʩʴ ʩʥʷʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ 

ʪʦʯʢʫ ʚ ʦʧʳʪʝ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʝ ʩʦʟʜʘʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʝʨʝʢʦʩʳ ʚ 

ʧʦʩʪʨʦʝʥʠʠ ʦʙʱʝʡ ʢʨʠʚʦʡ ʧʦ ʚʩʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʤ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʥʘʭʦʜʠʣʠʩʴ 

ʨʘʩʯʝʪʥʳʝ ʪʦʯʢʠ ʧʦ ʢʘʞʜʦʤʫ ʦʧʳʪʫ ʧʦ ʩʝʨʝʜʠʥʝ ʢʘʞʜʦʛʦ ʜʠʘʧʘʟʦʥʘ (0,5, 1,5, 

2,5, 3,5 ʤʢʤ ʠ ʪ.ʜ.). ʆʙʱʘʷ ʤʝʪʦʜʠʢʘ ʥʘʭʦʞʜʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʪʦʯʝʢ ʩʦʩʪʦʠʪ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʜʝʡʩʪʚʠʡ: 
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-  ʩʥʠʤʘʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʪʦʯʢʠ ʧʦ ʢʘʞʜʦʤʫ ʦʧʳʪʫ; 

-  ʥʘ ʛʨʘʬʠʢʝ ʦʪʤʝʯʘʶʪʩʷ ʚʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʪʦʯʢʠ ʧʦ ʢʘʞʜʦʤʫ 
ʦʧʳʪʫ; 

-  ʧʦʩʪʨʦʝʥʥʳʝ ʪʦʯʢʠ ʠʥʪʝʨʧʦʣʠʨʫʶʪʩʷ ʤʥʦʛʦʯʣʝʥʦʤ ʅʴʶʪʦʥʘ; 

-  ʥʘʭʦʜʷʪʩʷ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʦʩʪʨʦʝʥʥʦʡ ʧʣʘʚʥʦʡ ʣʠʥʠʠ ʩʦ ʩʨʝʜʥʝʡ 
ʣʠʥʠʝʡ ʢʘʞʜʦʛʦ ʜʠʘʧʘʟʦʥʘ. 

ʈʘʩʯʸʪ ʠʥʪʝʨʧʦʣʷʮʠʦʥʥʦʛʦ ʤʥʦʛʦʯʣʝʥʘ ʅʴʶʪʦʥʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

2: 

 

(2) 

 

 

ʛʜʝ q ï ʯʠʩʣʦ ʰʘʛʦʚ ʠʥʪʝʨʧʦʣʷʮʠʠ ʦʪ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ x0 ʜʦ ʪʦʯʢʠ x, 

ЎÙ  ɀ  ʢʦʥʝʯʥʳʝ ʨʘʟʥʦʩʪʠ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʟʥʘʯʝʥʠʡ yi, i=0,1,2,é,n  [2]. 

 

 
 

ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʫʩʢʦʨʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʨʦʛʨʘʤʤʝ çʆʙʨʘʙʦʪʢʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭè ʨʝʘʣʠʟʦʚʘʥʘ ʟʘʜʘʯʘ ʧʦ ʥʘʭʦʞʜʝʥʠʶ ʨʘʩʯʝʪʥʳʭ 

ʪʦʯʝʢ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʦ ʠʤʝʶʱʠʤʩʷ ʩʥʷʪʳʤ ʜʘʥʥʳʤ ʚ ʢʘʞʜʦʤ ʦʧʳʪʝ. ɼʘʥʥʘʷ 

ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʚʦ ʚʢʣʘʜʢʝ çʅʘʭʦʞʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʪʦʯʝʢè. ɺʦ 

ʚʢʣʘʜʢʝ ʩʣʝʚʘ ʥʘʭʦʜʠʪʩʷ ʪʘʙʣʠʮʘ, ʚ ʢʦʪʦʨʫʶ ʟʘʛʨʫʞʘʶʪʩʷ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ 

ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɺ ʧʝʨʚʦʤ ʩʪʦʣʙʮʝ ʫʢʘʟʳʚʘʝʪʩʷ ʜʣʠʥʘ 

ʧʨʦʡʜʝʥʥʦʛʦ ʚ ʤʝʪʘʣʣʝ ʧʫʪʠ, ʘ ʚʦ ʚʪʦʨʦʤ ʩʪʦʣʙʮʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʟʥʦʩ. 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʧʨʦʠʟʚʝʣʘʩʴ ʟʘʛʨʫʟʢʘ ʜʘʥʥʳʭ, ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʝ ʩʪʨʦʷʪʩʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʪʦʯʢʠ ʠ ʧʦʣʠʥʦʤʠʘʣʴʥʘʷ ʣʠʥʠʷ, ʧʣʘʚʥʦ ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ 

ʚʩʝ ʪʦʯʢʠ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʚ ʪʘʙʣʠʮʝ ʩʧʨʘʚʘ ʚʳʚʦʜʷʪʩʷ 

ʟʥʘʯʝʥʠʷ ʥʘʡʜʝʥʥʳʭ ʨʘʩʯʝʪʥʳʭ ʪʦʯʝʢ. 
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ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆɽ ʇʃɸʅʀʈʆɺɸʅʀɽ ʈɸʉʍʆɼʅʓʍ 

ʄɸʊɽʈʀɸʃʆɺ ɼʃʗ ʆʈɻʊɽʍʅʀʂʀ 

ʀ.ɺ. ʌʝʜʦʩʠʥʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ ʅ.ɸ. ʃʘʨʠʥʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʘʩʯʝʪʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʨʛʪʝʭʥʠʢʠ ʚ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʛ. ʈʫʙʮʦʚʩʢʘ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʶʙʦʡ ʙʠʟʥʝʩ ʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʦʨʛʪʝʭʥʠʢʠ ï 

ʪʝʭʥʠʢʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʨʘʙʦʪʝ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. 

ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʠʘʧʘʟʦʥʦʤ ʠ 

ʛʦʪʦʚʥʦʩʪʴʶ ʠʩʧʦʣʴʟʫʝʤʦʡ ʩʦʪʨʫʜʥʠʢʘʤʠ ʦʨʛʪʝʭʥʠʢʠ. ʇʨʠʯʝʤ ʢ ʪʘʢʦʡ ʪʝʭʥʠʢʝ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʥʝ ʩʪʦʣʴʢʦ ʢʦʤʧʴʶʪʝʨʳ ʠ ʪʝʣʝʬʦʥʥʳʝ 

ʩʪʘʥʮʠʠ, ʩʢʦʣʴʢʦ ʢʦʧʠʨʦʚʘʣʴʥʳʝ ʘʧʧʘʨʘʪʳ, ʧʨʠʥʪʝʨʳ, ʫʥʠʯʪʦʞʠʪʝʣʠ ʙʫʤʘʛ, 

ʩʯʝʪʯʠʢʠ ʢʫʧʶʨ ʠ ʪ.ʜ. 

ʆʨʛʪʝʭʥʠʢʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʥʝ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʙʝʟ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʥʘʧʨʠʤʝʨ, ʢʘʯʝʩʪʚʝʥʥʦʡ ʙʫʤʘʛʠ ʥʫʞʥʦʛʦ ʬʦʨʤʘʪʘ ʠ ʟʘʧʨʘʚʣʝʥʥʳʭ ʢʘʨʪʨʠʜʞʝʡ. 

ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʡ ʪʝʭʥʠʢʝ, ʤʦʞʥʦ ʜʝʣʘʪʴ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ï ʧʦʣʫʯʠʪʴ ʚ 

ʤʘʪʝʨʠʘʣʴʥʦʤ ʚʦʧʣʦʱʝʥʠʠ ʩʚʦʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʥʘʨʘʙʦʪʢʠ. ɺʩʝ ʜʦʛʦʚʦʨ,r 

ʘʢʪʳ, ʚʝʜʦʤʦʩʪʠ ʠ ʞʫʨʥʘʣʳ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʥʘʙʨʘʪʴ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʠ 

ʨʘʩʧʝʯʘʪʘʪʴ, ʥʦ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʠʟ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʇʂ. 

ɸʥʘʣʠʟ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʨʛʪʝʭʥʠʢʠ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʷʚʣʷʶʪʩʷ 

ʩʣʦʞʥʳʤʠ ʜʣʷ ʦʩʚʦʝʥʠʷ ʩʠʩʪʝʤʘʤʠ ʠ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʠʣʠ, 

ʥʘʦʙʦʨʦʪ, ʫʞʝ ʫʩʪʘʨʝʣʠ ʠ ʥʝ ʤʦʛʫʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʙʦʚʘʥʠʷʤ 

ʟʘʢʘʟʯʠʢʘ. ʇʨʠʤʝʨʘʤʠ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ çʂʆʈʋʉè ʠ 

çʋʯʝʪ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʨʛʪʝʭʥʠʢʠè. ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ 

çʂʆʈʋʉè ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʫʯʝʪ, ʠʤʝʶʱʝʛʦʩʷ ʥʘ ʢʘʢʦʤ ï ʣʠʙʦ ʧʨʝʜʧʨʠʷʪʠʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʝʭʥʠʢʠ. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ 

ʜʣʷ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʯʝʪʦʤ 

ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʦʨʛʪʝʭʥʠʢʠ ʠ ʨʘʩʯʝʪʦʤ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʥʠʤ, ʘ 

ʪʘʢʞʝ  ʷʚʣʷʝʪʩʷ ʜʦʨʦʛʠʤ ʢʦʤʤʝʨʯʝʩʢʠʤ ʧʨʦʝʢʪʦʤ. ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ 

çʋʯʝʪ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʨʛʪʝʭʥʠʢʠè ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 

ʫʯʝʪ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʨʛʪʝʭʥʠʢʠ. ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ 

ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʥʝ ʥʫʞʥʦ ʚʚʦʜʠʪʴ ʦʛʨʦʤʥʳʡ ʦʙʲʝʤ 

ʠʥʬʦʨʤʘʮʠʠ, ʚʩʷ ʚʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩʧʨʘʚʦʯʥʠʢʦʤ 

ʧʨʠʥʪʝʨʦʚ,  ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʩʧʠʩʢʦʤ 

ʢʦʥʪʨʘʛʝʥʪʦʚ. ʇʨʠ ʚʩʝʡ ʧʨʦʩʪʦʪʝ ʧʨʦʛʨʘʤʤʳ  ʚʩʝʛʜʘ ʤʦʞʥʦ ʫʟʥʘʪʴ ʩʦʩʪʦʷʥʠʝ 

ʧʨʠʥʪʝʨʦʚ ʠ ʟʘʧʘʩʳ ʢʫʣʝʨʦʚ, ʧʨʦʩʤʦʪʨʝʪʴ ʩʪʘʪʠʩʪʠʢʫ ʠ ʩʧʣʘʥʠʨʦʚʘʪʴ ʙʶʜʞʝʪ 

ʧʦ ʨʘʩʭʦʜʥʳʤ ʤʘʪʝʨʠʘʣʘʤ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʝʡ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʚ 

ʀʥʪʝʨʥʝʪʝ, ʧʨʠ ʩʙʦʝ ʩʝʪʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʝʶ ʥʝ ʧʦʣʫʯʠʪʩʷ.  

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ çɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʨʛʪʝʭʥʠʢʠè ʘʢʪʫʘʣʴʥʘ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. ʆʥʘ 
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ʠʩʢʣʶʯʠʪ ʚʳʰʝʦʧʠʩʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʠ ʚʢʣʶʯʠʪ ʣʫʯʰʝʝ ʠʟ ʪʦʛʦ, ʯʪʦ ʫʞʝ 

ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʨʘʥʝʝ, ʚ ʦʙʥʦʚʣʝʥʥʦʤ ʚʘʨʠʘʥʪʝ. 

ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ çɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʩʭʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʨʛʪʝʭʥʠʢʠè ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʩʦʪʨʫʜʥʠʢʘʤʠ ʣʶʙʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ, ʫʯʝʪʘ ʨʘʙʦʪʳ 

ʦʨʛʪʝʭʥʠʢʠ, ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʲʝʤʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʢʘʨʪʨʠʜʞʝʡ ʥʘ ʦʩʥʦʚʝ  

ʩʦʙʨʘʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʨʛʪʝʭʥʠʢʠ. ʂʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ 

ʨʝʟʫʣʴʪʘʪʘʭ: 

1)  ʩʧʠʩʦʢ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʩʝʨʠʡʥʳʤ ʠ ʟʘʚʦʜʩʢʠʤ ʥʦʤʝʨʘʤ; 

2) ʩʧʨʘʚʦʯʥʠʢʠ:  

- ʫʯʝʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʫ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ; 

- ʫʯʝʪʘ ʧʝʨʝʤʝʱʝʥʠʷ ʪʝʭʥʠʢʠ ʧʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ ʦʨʛʘʥʠʟʘʮʠʠ; 

- ʫʯʝʪʘ ʢʘʨʪʨʠʜʞʝʡ, ʠʭ ʟʘʧʨʘʚʦʢ, ʠʩʧʦʣʴʟʦʚʘʥʠʡ ʠ ʠʟʥʦʩʦʚ; 

- ʦ ʩʤʝʥʘʭ ʢʘʨʪʨʠʜʞʝʡ ʚ ʧʨʠʥʪʝʨʘʭ, ʢʦʧʠʨʘʭ ʠ ʜʨ. ʧʝʯʘʪʘʶʱʝʤ 

ʦʙʦʨʫʜʦʚʘʥʠʠ; 

- ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʦʪʧʨʘʚʢʠ ʦʨʛʪʝʭʥʠʢʠ ʚ ʩʝʨʚʠʩʥʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ; 

- ʨʘʙʦʪ ʩʝʨʚʠʩʥʦʛʦ ʮʝʥʪʨʘ; 

3)  ʦʪʯʝʪ ʪʝʭʥʠʯʝʩʢʦʡ ʩʣʫʞʙʳ. 

ʅʦʚʠʟʥʘ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʨʦʝʢʪ, ʧʦʣʥʦʩʪʴʶ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ 

ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʫʯʝʪʘ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʨʛʪʝʭʥʠʢʠ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʩʝʟʦʥʥʦʛʦ ʩʧʨʦʩʘ 

ʥʘ ʢʘʨʪʨʠʜʞʠ ʥʘ ʦʩʥʦʚʝ ʩʨʝʜʥʝʩʨʦʯʥʦʛʦ ʧʝʨʠʦʜʘ ï ʦʪ 1 ʜʦ 2 ʣʝʪ [2,18]. 

ʈʝʛʨʝʩʩʠʦʥʥʳʝ ʤʦʜʝʣʠ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: 

- ʣʠʥʝʡʥʳʝ ʠ ʥʝʣʠʥʝʡʥʳʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʠ; 

- ʦʜʥʦʬʘʢʪʦʨʥʳʝ ʠ ʤʥʦʛʦʬʘʢʪʦʨʥʳʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʝʤʝʥʥʳʭ ʚ 

ʬʫʥʢʮʠʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʟʘʜʘʯ ʪʘʢʦʛʦ ʪʠʧʘ ʨʝʰʘʝʪʩʷ ʤʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʩʪʘʪʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʩʪʘʙʠʣʴʥʦʤ ʪʨʝʥʜʝ. 

ʇʦʩʪʨʦʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʤʦʜʝʣʠ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʵʪʘʧʦʚ: 

- ʠʥʜʫʢʪʠʚʥʳʡ ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʢʠ ʜʘʥʥʳʭ ʟʘ ʥʝʢʦʪʦʨʳʡ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ (ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʳʡ 

ʪʨʝʥʜ); 

- ʜʝʜʫʢʪʠʚʥʳʡ ï ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʵʢʩʪʨʘʧʦʣʷʮʠʷ ʬʫʥʢʮʠʠ ʠ ʚʳʯʠʩʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʚ ʙʫʜʫʱʝʤ 

ʚʨʝʤʝʥʠ, ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʜʝʣʘʪʴ ʧʦʧʨʘʚʢʫ ʥʘ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, 

ʢʦʪʦʨʳʡ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʦ ʤʥʦʛʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ [2,18]. 

ɿʘʜʘʯʘ çɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 

ʦʨʛʪʝʭʥʠʢʠè ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʜʘʯʝ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʜʣʷ ʝʝ 

ʨʝʰʝʥʠʷ ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʫʨʘʚʥʝʥʠʝ ʚʠʜʘ: 
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Y=a+bx,                             (1) 

ʛʜʝ a, b ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʨʝʩʩʠʠ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ 

ʢʚʘʜʨʘʪʦʚ; 

y ï ʟʘʚʠʩʠʤʘʷ ʧʝʨʝʤʝʥʥʘʷ, ʥʘʙʠʨʘʝʤʘʷ ʠʟ ʩʪʘʪʠʩʪʠʢʠ; 

x ï ʥʝʟʘʚʠʩʠʤʘʷ ʧʝʨʝʤʝʥʥʘʷ. 

ɼʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʨʝʰʘʝʪʩʷ ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ (ʜʘʣʝʝ ʄʅʂ).  

,0)(2 =-+=
µ

µ
ä

n

i

ii ybxa
a

v
                                           (2) 

.0)(2 =-+=
µ

µ
ä i

n

i

ii xybxa
b

v
 

ʉʯʠʪʘʝʤ ʩʠʩʪʝʤʫ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʄʅʂ: 
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ɼʘʣʝʝ ʩʯʠʪʘʝʤ ʦʧʨʝʜʝʣʠʪʝʣʠ ʩʠʩʪʝʤʳ ʠ ʥʘʭʦʜʠʤ ʢʦʵʬʬʠʮʠʝʥʪʳ a,b: 
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ʉʯʠʪʘʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ:  
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ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʘʜʝʢʚʘʪʥʦʩʪʴ ʚʳʙʨʘʥʥʦʡ ʤʦʜʝʣʠ, ʠʩʧʦʣʴʟʫʝʤ ʢʨʠʪʝʨʠʡ 

ʌʠʰʝʨʘ, ʛʜʝ ʜʣʷ ʨʘʩʯʝʪʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʦʨʤʫʣʘ: 
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Fʪʘʙʣ= ),,( 21 kkF a ,  

ʛʜʝ a ï ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ (05,0=a ); 

       k1 ï ʯʠʩʣʦ ʬʘʢʪʦʨʦʚ; 

       k2 =n-2 ï ʩʪʝʧʝʥʴ ʩʚʦʙʦʜʳ. 

ʇʦ ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ, ʝʩʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʌʠʰʝʨʘ 

ʤʝʥʴʰʝ ʪʘʙʣʠʯʥʦʛʦ ( F
*
<Fʪʘʙʣ.), ʪʦ ʤʦʜʝʣʴ ʩʯʠʪʘʝʪʩʷ ʘʜʝʢʚʘʪʥʦʡ. 

 



61 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ  éééé 

1. ʈʦʩʩʠʡʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / ʉʪʘʪʴʷ ʧʦʜ ʨʝʜ. 
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ʉɽʂʎʀʗ 2. ʄɸʐʀʅʆʉʊʈʆʀʊɽʃʔʅʓɽ  

ʊɽʍʅʆʃʆɻʀʀ ʀ ʆɹʆʈʋɼʆɺɸʅʀɽ 

 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ: ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʤʝʩʪʠʪʝʣʴ 

ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ çʊʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʠ 

ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚè ɻʨʠʮʝʥʢʦ ɺʷʯʝʩʣʘʚ ɺʣʘʜʠʤʠʨʦʚʠʯ 

 

ʀʉʊʆʏʅʀʂʀ ʇʆʇɸɼɸʅʀʗ ɺʆɼʆʈʆɼɸ ɺ ʃʀʊɽʁʅʓɽ ʉʊɸʃʀ 

ɸ.ɸ. ɹʦʥʜʘʨʝʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɺ.ʇ. ʐʪʦʢʘʣʝʥʢʦ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʃʠʪʝʡʥʳʝ ʫʛʣʝʨʦʜʠʩʪʳʝ ʩʪʘʣʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʦʪʣʠʚʦʢ. ɺʦʜʦʨʦʜ ʚ ʣʠʪʝʡʥʳʭ ʩʪʘʣʷʭ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦʡ 

ʧʨʠʤʝʩʴʶ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʨʷʜʦʤ ʧʨʠʯʠʥ: ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʠʩʪʦʯʥʠʢʘ 

ʟʘʛʨʷʟʥʝʥʠʷ (ʚʦʜʷʥʳʝ ʧʘʨʳ), ʚʳʩʦʢʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʠ ʜʠʬʬʫʟʠʦʥʥʦʡ 

ʧʦʜʚʠʞʥʦʩʪʴʶ ʚʦʜʦʨʦʜʘ ʚʩʣʝʜʩʪʚʠʝ ʤʘʣʦʛʦ ʘʪʦʤʥʦʛʦ ʜʠʘʤʝʪʨʘ, 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʛʠʜʨʠʜʦʚ.  

ʇʨʠ ʘʥʘʣʠʟʝ ʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʠ ʩʧʣʘʚʦʚ ʥʘ ʦʩʥʦʚʝ ʞʝʣʝʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʚʦʜʦʨʦʜ ʩʦʩʪʘʚʣʷʝʪ 70-80% ʚʩʝʛʦ ʛʘʟʦʩʦʜʝʨʞʘʥʠʷ. ɽʛʦ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʚ 

ʞʠʜʢʦʤ ʞʝʣʝʟʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʘʚʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 30,2 ʩʤ
3
/100 ʛ. ɺ 

ʪʚʝʨʜʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʠ ʪʦʡ ʞʝ ʪʝʤʧʝʨʘʪʫʨʝ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʥʘ ʧʦʨʷʜʦʢ ʥʠʞʝ ï 

3,2 ʩʤ
3
/100 ʛ [1]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʟʘʪʚʝʨʜʝʚʘʥʠʠ ʚʳʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʦʨʦʜʘ ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʦʙʨʘʟʫʝʪʩʷ ʛʘʟʦʚʘʷ ʧʦʨʠʩʪʦʩʪʴ, 

ʜʘʚʣʝʥʠʝ ʚʦʜʦʨʦʜʘ ʚ ʧʦʨʘʭ ʠ ʤʠʢʨʦʪʨʝʱʠʥʘʭ ʜʦʩʪʠʛʘʝʪ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ. 

ɺʦʜʦʨʦʜ, ʦʩʪʘʶʱʠʡʩʷ ʚ ʪʚʝʨʜʦʤ ʨʘʩʪʚʦʨʝ ʚʥʝʜʨʝʥʠʷ, ʧʨʠ ʥʝʢʦʪʦʨʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠ ʩʥʠʞʘʝʪ ʧʣʘʩʪʠʯʥʦʩʪʴ  ʠ ʚʳʟʳʚʘʝʪ 

çʚʦʜʦʨʦʜʥʫʶ ʭʨʫʧʢʦʩʪʴè. 

ɺʦʜʦʨʦʜ ʚ ʞʠʜʢʫʶ ʣʠʪʝʡʥʫʶ ʩʪʘʣʴ ʧʦʧʘʜʘʝʪ ʚ ʧʨʦʮʝʩʩʠʠ: 

- ʧʣʘʚʢʠ; 

- ʟʘʣʠʚʢʠ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʬʦʨʤ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʳ  ʠʩʪʦʯʥʠʢʠ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʧʦʧʘʜʘʥʠʷ ʚʦʜʦʨʦʜʘ ʚ 

ʞʠʜʢʫʶ ʩʪʘʣʴ ʧʨʠ ʧʨʠ ʧʣʘʚʢʝ ʚ ʜʫʛʦʚʳʭ ʧʝʯʘʭ. 

ʆʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʰʠʭʪʳ ʧʨʠ ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ ʧʣʘʚʢʠ ʣʠʪʝʡʥʳʭ 

ʩʪʘʣʝʡ ʷʚʣʷʝʪʩʷ ʩʪʘʣʴʥʦʡ ʣʦʤ. ʃʦʤ ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʩʠʣʴʥʦ ʦʢʠʩʣʝʥʥʳʤ, ʪʘʢ 

http://nashaucheba.ru/v34806/%D0%B1%D0%BE%D0%BD%D0%B4%D0%B0%D1%80%D0%B5%D0%BD%D0%BA%D0%BE_%D0%B0.%D0%B2._%D0%B4%D0%BE%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC%D0%B0_%D0%BF%D1%80%D0%BE%D0%B3%D0%BD%D0%BE%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BE%D0%B1%D1%8A%D0%B5%D0%BC%D0%B0_%D0%BF%D1%80%D0%BE%D0%B4%D0%B0%D0%B6_%D0%B2_ms_excel
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ʢʘʢ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʞʘʚʯʠʥʳ ʚʥʦʩʠʪ ʚ ʩʪʘʣʴ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʦʨʦʜʘ. 

ʇʦʩʪʫʧʣʝʥʠʝ ʚʦʜʦʨʦʜʘ ʚ ʞʠʜʢʫʶ ʩʪʘʣʴ ʚ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʠ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜʳ ʧʣʘʚʢʠ ʚʦʟʤʦʞʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ: 

- ʧʝʨʝʭʦʜʘ ʝʛʦ ʯʝʨʝʟ ʰʣʘʢ ʠʟ ʧʝʯʥʦʡ ʘʪʤʦʩʬʝʨʳ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʣʘʞʥʳʭ ʬʝʨʨʦʩʧʣʘʚʦʚ; 

- ʚʚʝʜʝʥʠʷ ʝʛʦ ʚ ʰʣʘʢ ʰʣʘʢʦʦʙʨʘʟʫʶʱʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ (ʞʝʣʝʟʦʨʫʜʥʳʝ 

ʦʢʘʪʳʰʠ, ʠʟʚʝʩʪʥʷʢ, ʢʦʢʩ, ʢʦʢʩʦʚʘʷ ʤʝʣʦʯʴ), ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʧʨʝʜʝʣʸʥʥʫʶ 

ʚʣʘʞʥʦʩʪʴ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʚʦʜʦʨʦʜ ʩʥʘʯʘʣʘ ʧʦʛʣʦʱʘʝʪʩʷ ʰʣʘʢʦʤ ʚʩʣʝʜʩʪʚʠʝ 

ʨʘʩʪʚʦʨʝʥʠʷ ʠʤ ʚʣʘʛʠ.  

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʀʩʪʦʯʥʠʢʠ ʧʦʧʘʜʘʥʠʷ ʚʦʜʦʨʦʜʘ ʚ ʞʠʜʢʫʶ ʩʪʘʣʴ: 

1 ï ʩʪʘʣʴʥʦʡ ʣʦʤ, 2 ï ʬʣʶʩʳ, 3 ï ʬʝʨʨʦʩʧʣʘʚʳ, 4 ï ʨʘʩʪʚʦʨ ʞʠʜʢʦʛʦ 

ʩʪʝʢʣʘ ʠ ʤʘʛʥʝʟʠʪʘ, 5 ï ʘʪʤʦʩʬʝʨʘ ʧʝʯʠ 

 

ɺʣʘʞʥʦʩʪʴ ʘʪʤʦʩʬʝʨʳ ʜʫʛʦʚʳʭ ʧʝʯʝʡ ʟʘʚʠʩʠʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ, ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʙʳʯʥʦ 1-3%.  

ʇʣʘʚʢʘ ʚ ʜʫʛʦʚʦʡ ʧʝʯʠ ʥʘʯʠʥʘʝʪʩʷ ʩ ʟʘʧʨʘʚʢʠ ʧʝʯʠ. ɾʠʜʢʦʧʦʜʚʠʞʥʳʝ 

ʥʘʛʨʝʪʳʝ ʰʣʘʢʠ ʩʠʣʴʥʦ ʨʘʟʲʝʜʘʶʪ ʬʫʪʝʨʦʚʢʫ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʨʝʞʜʝʥʘ 

ʠ ʧʨʠ ʟʘʛʨʫʟʢʝ. ʅʘ ʧʦʚʨʝʞʜʝʥʥʳʝ ʤʝʩʪʘ ʧʦʜʠʥʳ ʠ ʦʪʢʦʩʦʚ  ʟʘʙʨʘʩʳʚʘʶʪ ʩʫʭʦʡ 

ʤʘʛʥʝʟʠʪʦʚʳʡ ʧʦʨʦʰʦʢ, ʘ ʚ ʩʣʫʯʘʝ ʙʦʣʴʰʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ï ʧʦʨʦʰʦʢ ʩ 

ʜʦʙʘʚʢʦʡ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʠʪʩʷ ʦʧʨʝʜʝʣʸʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʦʜʳ. 

ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʨʘʩʧʣʘʚʣʝʥʠʷ ʰʠʭʪʳ ʠʩʧʦʣʴʟʫʶʪ ʛʘʟʦʦʙʨʘʟʥʳʡ ʢʠʩʣʦʨʦʜ, 

ʥʦ ʩ ʢʠʩʣʦʨʦʜʦʤ ʚ ʤʝʪʘʣʣ ʧʦʧʘʜʘʝʪ ʚʣʘʛʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʟʘʣʠʚʢʠ ʬʦʨʤʳ ʤʝʪʘʣʣʦʤ ʚʣʘʛʘ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʬʦʨʤʦʚʦʯʥʦʡ 

ʩʤʝʩʠ, ʠʩʧʘʨʷʝʪʩʷ ʠ ʦʙʨʘʟʫʝʪʩ ̫ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʷʥʳʭ ʧʘʨʦʚ, ʢʦʪʦʨʳʝ 

ʩʪʨʝʤʷʪʩʷ ʚʳʡʪʠ ʠʟ ʬʦʨʤʳ. ʇʨʠ ʙʳʩʪʨʦʤ ʛʘʟʦʦʙʨʘʟʦʚʘʥʠʠ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʩʤʝʩʠ ʜʘʚʣʝʥʠʝ ʛʘʟʘ ʧʨʝʚʳʰʘʝʪ ʜʘʚʣʝʥʠʝ ʟʘʣʠʪʦʛʦ 

ʤʝʪʘʣʣʘ, ʠ ʛʘʟ ʧʦʧʘʜʘʝʪ ʚ ʤʝʪʘʣʣ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʦ ʩʭʝʤʘʪʠʯʥʦ 

ʧʦʧʘʜʘʥʠʝ ʛʘʟʦʚ ʚ ʪʝʣʦ ʦʪʣʠʚʢʠ. 
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ʈʠʩʫʥʦʢ 2 ï ʇʦʧʘʜʘʥʠʝ ʛʘʟʦʚ ʚ ʪʝʣʦ ʦʪʣʠʚʢʠ: 

1 ï ʟʘʣʠʚʢʘ ʤʝʪʘʣʣʘ; 2 ï ʚʳʭʦʜ ʛʘʟʘ ʠ ʧʘʨʦʚ ʯʝʨʝʟ ʛʘʟʦʦʪʚʦʜʥʦʡ ʢʘʥʘʣ;  

3 ï ʚʳʭʦʜ ʛʘʟʘ ʠ ʧʘʨʦʚ ʯʝʨʝʟ ʚʳʧʦʨ; 4 ï ʚʥʝʜʨʝʥʠʝ ʧʘʨʦʚ ʦʪ ʩʪʝʨʞʥʷ  

ʚ ʪʝʣʦ ʦʪʣʠʚʢʠ; 5 ï ʚʥʝʜʨʝʥʠʝ ʧʘʨʦʚ ʠʟ ʩʤʝʩʠ ʚ ʪʝʣʦ ʦʪʣʠʚʢʠ 

 

ɼʣʷ ʜʝʛʘʟʘʮʠʠ ʞʠʜʢʦʡ ʩʪʘʣʠ ʧʨʠʤʝʥʷʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʧʦʩʦʙʳ, 

ʥʘʧʨʠʤʝʨ, ʨʝʘʢʮʠʠ ʦʢʠʩʣʝʥʠʷ ʫʛʣʝʨʦʜʘ. ʆʙʨʘʟʫʶʱʠʡʩʷ ʧʨʠ ʵʪʠʭ ʨʝʘʢʮʠʷʭ ʉʆ, 

ʩʦʙʠʨʘʝʪʩʷ ʚ ʧʫʟʳʨʴʢʠ, ʢʦʪʦʨʳʝ ʚʳʨʳʚʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʤʝʪʘʣʣʘ, 

ʧʨʦʙʠʚʘʶʪ ʥʘʭʦʜʷʱʠʡʩʷ ʥʘʜ ʤʝʪʘʣʣʦʤ ʩʣʦʡ ʞʠʜʢʦʛʦ ʰʣʘʢʘ ʠ ʚʳʭʦʜʷʪ ʚ 

ʘʪʤʦʩʬʝʨʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʩʦʟʜʘʝʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ ʢʠʧʝʥʠʷ ʞʠʜʢʦʡ ʚʘʥʥʳ. 

ɺʩʧʣʳʚʘʶʱʠʝ ʧʫʟʳʨʴʢʠ ʉʆ ʟʘʭʚʘʪʳʚʘʶʪ ʧʦ ʧʫʪʠ ʚʚʝʨʭ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ 

H2 (ʨʠʩʫʥʦʢ 3). 

 
 

ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʫʜʘʣʝʥʠʷ ʛʘʟʦʚ ʠʟ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ ʚ ʧʨʦʮʝʩʩʝ ʢʠʧʝʥʠʷ  

 

ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʣʠʪʝʡʥʳʭ ʮʝʭʘʭ ʧʦʣʫʯʠʣ ʤʝʪʦʜ ʫʜʘʣʝʥʠʷ 

ʚʦʜʦʨʦʜʘ ʧʨʦʜʫʚʢʦʡ ʩʪʘʣʠ ʘʨʛʦʥʦʤ, ʧʨʠ ʢʦʪʦʨʦʡ ʨʘʩʪʚʦʨʝʥʥʳʡ ʚʦʜʦʨʦʜ 

ʜʠʬʬʫʥʜʠʨʫʝʪ ʚ  ʛʘʟʦʚʳʝ ʧʫʟʳʨʠ ʘʨʛʦʥʘ, ʚ ʢʦʪʦʨʳʝ ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ 

ʜʨʫʛʠʭ ʛʘʟʦʚ ʥʠʯʪʦʞʥʦ ʤʘʣʦ (ʨʠʩʫʥʦʢ 4). ʉʢʦʨʦʩʪʴ ʫʜʘʣʝʥʠʷ ʚʦʜʦʨʦʜʘ ʠʟ 

ʩʪʘʣʠ ʧʨʠ ʧʨʦʜʫʚʢʝ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʥʘʯʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʨʘʩʭʦʜʘ 

ʠʥʝʨʪʥʦʛʦ ʛʘʟʘ, ʨʘʟʤʝʨʘ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʛʘʟʦʚʳʭ ʧʫʟʳʨʝʡ, ʚʳʩʦʪʳ ʠʭ 

ʧʦʜʲʝʤʘ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʙʲʝʤʘ ʧʨʦʜʫʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ. 
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ʈʠʩʫʥʦʢ 4 ï ʉʭʝʤʘ ʫʜʘʣʝʥʠʷ ʚʦʜʦʨʦʜʘ ʠʟ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ ʚ ʣʠʪʝʡʥʦʤ 

ʢʦʚʰʝ ʧʨʠ ʧʨʦʜʫʚʢʝ ʘʨʛʦʥʦʤ: 

1 ï ʩʪʘʣʝʨʘʟʣʠʚʦʯʥʳʡ ʢʦʚʰ; 2 ï ʰʣʘʢ; 3 ï ʞʠʜʢʠʡ ʤʝʪʘʣʣ;  

4 ï ʘʨʛʦʥ;  5 ï ʬʫʨʤʘ ʜʣʷ ʧʦʜʘʯʠ ʘʨʛʦʥʘ ʚ ʢʦʚʰ 

 

ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʦʨʦʜʘ ʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ  ʘʧʧʘʨʘʪʘ 

ʩʠʩʪʝʤʳ ɻʠʜʨʠʩ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ. ɿʘʤʝʨʳ ʩʦʜʝʨʞʘʥʠʷ  ʚʦʜʦʨʦʜʘ ʚ 

ʞʠʜʢʦʡ ʩʪʘʣʠ  ʧʨʦʜʦʣʞʘʁʪʩʷ ʦʪ 30 ʜʦ 50 ʩʝʢʫʥʜ, ʟʘ ʵʪʦ ʚʨʝʤʷ ʤʝʪʘʣʣ ʪʝʨʷʝʪ ʦʪ 

5 ʜʦ 10Áʉ. 
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ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʝʢʪʠʨʦʚʦʯʥʳʭ ʨʘʩʯʝʪʦʚ ʪʝʧʣʦ-ʤʘʩʩʦʦʙʤʝʥʥʳʭ 

ʘʧʧʘʨʘʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ ʞʠʜʢʠʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ (ʚ 

ʯʘʩʪʥʦʩʪʠ, ʨʘʩʪʠʪʝʣʴʥʳʭ ʵʢʩʪʨʘʢʪʦʚ), ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʵʪʠʭ ʧʨʦʜʫʢʪʦʚ (ʧʣʦʪʥʦʩʪʴ, ʚʷʟʢʦʩʪʴ, ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ). 

ɺʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʜʘʥʥʳʭ ʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ 

ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʢʨʘʧʠʚʳ ʠ ʙʝʨʝʟʳ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 
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ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʢʩʪʨʘʢʪʦʚ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʠʟʫʯʝʥʠʶ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʵʢʩʪʨʘʢʪʦʚ ʧʨʠʤʝʥʷʣʠʩʴ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʣʦʪʥʦʩʪʠ ʵʢʩʪʨʘʢʪʦʚ r, ʢʘʢ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʡ ʠ ʧʨʦʩʪʦʡ, ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

ʧʠʢʥʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ [1]. ɺʷʟʢʦʩʪʴ ʵʢʩʪʨʘʢʪʦʚ m ʦʧʨʝʜʝʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ 
ʚʠʩʢʦʟʠʤʝʪʨʘ ɺʇɾ-2, ʩ ʜʠʘʤʝʪʨʦʤ ʢʘʧʠʣʣʷʨʘ 0,99 ʤʤ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʵʢʩʪʨʘʢʪʦʚ s ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʈʝʙʠʥʜʝʨʘ [2]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʣʝʜʫʶʱʠʭ ʜʠʘʧʘʟʦʥʘʭ: 

- ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ (t) ï ʦʪ t =20̄ ʉ ʜʦ t =48̄ ʉ, ʩ ʰʘʛʦʤ Dt=7 ʉ̄; 

- ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʧʨʦʜʫʢʪʝ:  

ʘ) ʜʣʷ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʢʨʘʧʠʚʳ ï ʦʪ ʉʉɺ = 1% ʤʘʩʩ ʜʦ ʉʉɺ = 59,5% 

ʤʘʩʩ, ʩ ʰʘʛʦʤ Dʉʉɺ = 15% ʤʘʩʩ; 

ʙ) ʜʣʷ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʙʝʨʝʟʳ ï ʦʪ ʉʉɺ = 1% ʤʘʩʩ ʜʦ ʉʉɺ = 60,5% 

ʤʘʩʩ, ʩ ʰʘʛʦʤ Dʉʉɺ = 15% ʤʘʩʩ. 

ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʙʳʣʘ ʚʳʙʨʘʥʘ ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ 

ʪʝʨʤʦʣʘʙʠʣʴʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ. 

ʆʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚʳʙʠʨʘʣʠʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʦʣʫʯʝʥʠʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʠʟ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʨʦʪʦʨʥʦʛʦ 

ʨʘʩʧʳʣʠʪʝʣʴʥʦʛʦ ʠʩʧʘʨʠʪʝʣʷ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʪʝʤʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʠʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʥʘ ʨʠʩʫʥʢʘʭ 1-4. 

 

ʈʠʩʫʥʦʢ 1 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʣʦʪʥʦʩʪʠ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʢʨʘʧʠʚʳ  

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ: 

1 ï ʉʉɺ = 1% ʤʘʩʩ; 2 ï ʉʉɺ = 15% ʤʘʩʩ;  

3 ï ʉʉɺ = 30,5% ʤʘʩʩ; 

4 ï ʉʉɺ = 45% ʤʘʩʩ; 5 ï ʉʉɺ = 60,5% ʤʘʩʩ 
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ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʣʦʪʥʦʩʪʠ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʙʝʨʝʟʳ  

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ: 

1 ï ʉʉɺ = 1% ʤʘʩʩ; 2 ï ʉʉɺ = 15% ʤʘʩʩ; 3 ï ʉʉɺ = 32% ʤʘʩʩ; 

4 ï ʉʉɺ = 46% ʤʘʩʩ; 5 ï ʉʉɺ = 59,5% ʤʘʩʩ 

 

 

ʈʠʩʫʥʦʢ 3 ï ɿʘʚʠʩʠʤʦʩʪʴ ʚʷʟʢʦʩʪʠ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʢʨʘʧʠʚʳ  

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ: 

1 ï ʉʉɺ = 1% ʤʘʩʩ; 2 ï ʉʉɺ = 15% ʤʘʩʩ; 3 ï ʉʉɺ = 30,5% ʤʘʩʩ; 

4 ï ʉʉɺ = 45% ʤʘʩʩ; 5 ï ʉʉɺ = 60,5% ʤʘʩʩ 

 

 

 

ʈʠʩʫʥʦʢ 4 ï ɿʘʚʠʩʠʤʦʩʪʴ ʚʷʟʢʦʩʪʠ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʙʝʨʝʟʳ 

 ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ: 

1 ï ʉʉɺ = 1% ʤʘʩʩ; 2 ï ʉʉɺ = 15% ʤʘʩʩ; 3 ï ʉʉɺ = 32% ʤʘʩʩ; 

4 ï ʉʉɺ = 46% ʤʘʩʩ; 5 ï ʉʉɺ = 59,5% ʤʘʩʩ 
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ʈʠʩʫʥʦʢ 6 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʠʩʪʴʝʚ 

ʙʝʨʝʟʳ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ: 

1 ï ʉʉɺ = 1% ʤʘʩʩ; 2 ï ʉʉɺ = 15% ʤʘʩʩ; 3 ï ʉʉɺ = 32% ʤʘʩʩ; 

4 ï ʉʉɺ = 46% ʤʘʩʩ; 5 ï ʉʉɺ = 59,5% ʤʘʩʩ 

 

ʀʟ ʜʘʥʥʳʭ ʛʨʘʬʠʢʦʚ ʚʠʜʥʦ, ʯʪʦ ʢʘʢ ʜʣʷ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʢʨʘʧʠʚʳ, ʪʘʢ 

ʠ ʜʣʷ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʙʝʨʝʟʳ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʚʝʣʠʯʠʥ 

ʧʣʦʪʥʦʩʪʠ, ʚʷʟʢʦʩʪʠ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʧʨʠ ʚʦʟʨʘʩʪʘʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʵʢʩʪʨʘʢʪʘʭ ʩʫʭʠʭ ʨʘʩʪʚʦʨʠʤʳʭ 

ʚʝʱʝʩʪʚ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʠ ʚʷʟʢʦʩʪʠ ʚʦʟʨʘʩʪʘʶʪ, ʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʥʘʪʷʞʝʥʠʷ, ʥʘʦʙʦʨʦʪ, ʫʤʝʥʴʰʘʶʪʩʷ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʣʫʯʝʥ ʤʘʩʩʠʚ ʜʘʥʥʳʭ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʧʦʣʫʯʠʪʴ ʫʨʘʚʥʝʥʠʷ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʨʝʛʨʝʩʩʠʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʟʘʢʦʥʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʠʩʪʴʝʚ 

ʢʨʘʧʠʚʳ ʠ ʙʝʨʝʟʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ 

ʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ. 

ʈʠʩʫʥʦʢ 5 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʠʩʪʴʝʚ 

ʢʨʘʧʠʚʳ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ: 

1 ï ʉʉɺ = 1% ʤʘʩʩ; 2 ï ʉʉɺ = 15% ʤʘʩʩ; 3 ï ʉʉɺ = 30,5% ʤʘʩʩ; 

4 ï ʉʉɺ = 45% ʤʘʩʩ; 5 ï ʉʉɺ = 60,5% ʤʘʩʩ 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɻʆʉʊ 29030 ï 91. ʇʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʧʣʦʜʦʚ ʠ ʦʚʦʱʝʡ. 

ʇʠʢʥʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʷ 

ʨʘʩʪʚʦʨʠʤʳʭ ʩʫʭʠʭ ʚʝʱʝʩʪʚ. 

2. ʇʨʘʢʪʠʢʫʤ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʠ ʢʦʣʣʦʠʜʥʦʡ ʭʠʤʠʠ: ʋʯʝʙ. ʧʦʩʦʙʠʝ / ʇʦʜ 

ʨʝʜ. ʉ.ɺ. ɻʦʨʙʘʯʝʚʘ. ï ʄ.: ɺʳʩʰʘʷ ʰʢʦʣʘ, 1979. ï 256 ʩ. 

 

ʇʆʃʋʏɽʅʀɽ ʕʂʉʊʈɸʂʊɸ ʊʈɸɺʓ ɺʀɼɸ ʀɺɸʅ-ʏɸʁ  

ʅɸ ɺʀɹʈɸʎʀʆʅʅʆʄ ʕʂʉʊʈɸʂʊʆʈɽ 

ɿ.ɺ. ɻʨʝʙʥʝʚʘ, ɼ.ɸ. ʂʦʨʦʭʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ɸ.ʌ. ʉʦʨʦʢʦʧʫʜ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 

ʇʦʚʩʝʜʥʝʚʥʳʡ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ, ʜʦʩʪʘʪʦʯʥʳʡ ʜʣʷ ʚʦʩʧʦʣʥʝʥʠʷ ʫʤʝʨʝʥʥʳʭ 

ʵʥʝʨʛʦʟʘʪʨʘʪ, ʥʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʥʝʦʙʭʦʜʠʤʳʤʢʦʣʠʯʝʩʪ- 

ʚʦʤ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ, 

ʦʙʦʛʘʱʝʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʥʦʚʳʭ ʩʳʨʴʝʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʠʢʦʨʘʩʪʫʱʝʝ ʪʨʘʚʷʥʦʝ ʩʳʨʴʸ 

[1]. 

ɺ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʤ ʨʝʛʠʦʥʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʪʨʘʚʘ ʚʠʜʘ ʢʠʧʨʝʡ 

ʫʟʢʦʣʠʩʪʥʳʡ (ʀʚʘʥ-ʯʘʡ). ʃʠʩʪʴʷ ʠ ʧʦʙʝʛʠ ʀʚʘʥ-ʯʘʷ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ 

ʪʘʢʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʢʘʢ ʥʝʟʘʤʝʥʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ, 

ʢʣʝʪʯʘʪʢʘ, ʣʠʛʥʠʥ, ʩʣʠʟʠʩʪʳʝ ʠ ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʘʥʪʦʮʠʘʥʳ, ʢʘʨʦʪʠʥ, 

ʚʠʪʘʤʠʥʳ ʉ (ʜʦ 0,4%) ʠ ʈ, ʩʚʦʙʦʜʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʵʬʠʨʥʦʝ ʤʘʩʣʦ, 

ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ (ʢʘʣʴʮʠʡ, ʤʝʜʴ, ʞʝʣʝʟʦ, ʢʘʣʠʡ, ʥʠʢʝʣʴ) ʠ ʜʨʫʛʠʝ [2].   

ʆʜʥʠʤ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʪʨʘʚʷʥʦʛʦ ʩʳʨʴʷ ʷʚʣʷʝʪʩʷ 

ʝʛʦ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʝ ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʧʘʨʠʚʘʥʠʝʤ 

ʵʢʩʪʨʘʢʪʦʚ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʨʘʩʪʚʦʨʦʚ. 

ʉʨʝʜʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʤʝʪʦʜ ʥʘʣʦʞʝʥʠʷ ʥʘ ʩʠʩʪʝʤʫ ʧʦʣʷ ʥʠʟ- 

ʢʦʯʘʩʪʦʪʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ [3]. 

ʆʜʥʘʢʦ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʥʘʣʦʞʝʥʠʷ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, 

ʥʘ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʦ ʠ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʞʠʤʦʚ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ.  

ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʢʘʯʝʩʪʚʝ ʚʘʨʴʠʨʫʝʤʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ ʚʟʷʪʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ [4]: 

1. ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʪʘʨʝʣʢʠ n, ʩ
-1
; 

2. ʩʦʦʪʥʦʰʝʥʠʝ ʬʘʟ (ʪʚʸʨʜʘʷ ʬʘʟʘ/ʵʢʩʪʨʘʛʝʥʪ), j (ʊ/ɾ); 

3. ʜʠʘʤʝʪʨ ʦʪʚʝʨʩʪʠʡ ʪʘʨʝʣʢʠ, d0, ʤʤ.  
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ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʞʠʤʦʚ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʢʦʤʧʣʝʢʩʥʦ ʫʯʠʪʳʚʘʪʴ ʨʝʞʠʤʥʳʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʙʳʣʠ ʧʨʠʥʷʪʳ 

ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

1) ʈʘʚʥʦʚʝʩʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʉʩʚ.ʨ, % ʤʘʩʩ.; 

2) ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʕ, ʢʛ/(ɼʞĿʩ), ʢʦʪʦʨʫʶ 

ʦʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ɽ

ʇ
ʕ= ,       (1) 

ʛʜʝ ʇ ï ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʵʢʩʪʨʘʢʪʦʨʘ, ʢʛ/ʩ; ɽ ï ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ, ɼʞ. 

100

ʉʄʄ
ʇ

ʩʚ.ʨ

ʨ

ʰʩ Ö
-

=
Ű

,      (2) 

ʛʜʝ ʄʩ ï ʤʘʩʩʘ ʩʤʝʩʠ ʧʣʦʜʦʚ ʠ ʵʢʩʪʨʘʛʝʥʪʘ, ʢʛ; ʄh  ï ʤʘʩʩʘ ʰʨʦʪʘ ʧʦʩʣʝ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ, ʢʛ; Űʨ ï ʚʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʩʠʩʪʝʤʳ, ʩ; 

ʉʩʚ.ʨ ï ʨʘʚʥʦʚʝʩʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʫʭʠʭ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ ʚ ʵʢʩʪʨʘʢʪʝ, 

% ʤʘʩʩ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʪʨʦʷʪʩʷ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ 

ʩʫʭʠʭ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ ʦʪ ʚʨʝʤʝʥʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ  ï ʨʠʩʫʥʦʢ 1. 

 

 
 

 

ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʦʪ ʚʨʝʤʝʥʠ 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʘʚʪʦʨʳ ʩʜʝʣʘʣʠ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ: 

1. ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ ʚ ʵʢʩʪʨʘʢʪʝ ʩʥʘʯʘʣʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʟʘʪʝʤ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʨʘʚʥʦʚʝʩʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʦʩʪʘʸʪʩʷ ʧʦʩʪʦʷʥʥʳʤ; 

2. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʦʣʠ ʪʚʝʨʜʦʡ ʬʘʟʳ ʚ ʠʩʭʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ ʧʦʚʳʰʘʝʪʩʷ 
ʨʘʚʥʦʚʝʩʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ ʚ ʵʢʩʪʨʘʢʪʝ, 

ʥʦ ʧʨʠ ʵʪʦʤ ʟʘʪʨʫʜʥʷʝʪʩʷ ʨʘʙʦʪʘ ʘʧʧʘʨʘʪʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʝʛʦ ʧʦʣʦʤʢʝ; 
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3. ʈʘʚʥʦʚʝʩʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ 
ʧʦʚʳʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʪʘʨʝʣʢʠ ʧʨʠ ʧʨʦʯʠʭ ʥʝʠʟʤʝʥʥʳʭ 

ʧʘʨʘʤʝʪʨʘʭ; 

4. ɿʘʪʨʘʪʳ ʤʦʱʥʦʩʪʠ ʚʦʟʨʘʩʪʘʶʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ 

ʪʘʨʝʣʢʠ ʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʜʠʘʤʝʪʨʘ ʦʪʚʝʨʩʪʠʡ ʪʘʨʝʣʢʠ; 

5. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʦʚʳʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʪʚʸʨʜʦʡ ʬʘʟʳ 
ʚ ʠʩʭʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ, ʫʤʝʥʴʰʝʥʠʝʤ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʪʘʨʝʣʢʠ, ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʜʠʘʤʝʪʨʘ ʦʪʚʝʨʩʪʠʷ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʨʘʩʯʝʪʦʚ ʦʩʥʦʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ. 

ʊʘʙʣʠʮʘ 1  

 ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʨʘʩʯʝʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʜʝʣʴʥʳʭ ʵʥʝʨʛʦʟʘʪʨʘʪ 

ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʵʢʩʪʨʘʢʪʘ ʀʚʘʥ-ʯʘʷ 

 

ˉ ʧ/ʧ j n, ɻʮ d0, ʤʤ 
ʉʩʚ.ʨ, % 

ʤʘʩʩ. 
N, ɺʪ 

ʕĀ10
-10
, ʢʛ/ 

(ɼʞĿʩ) 

ɽʫʜ, 

ɼʞ/%ʤʘʩʩ 

1 1/50 10 3 0,95 37,21 0,67 70503 

2 1/50 10 4 1 36,57 0,98 54867 

3 1/50 10 15 1 14,29 4 17145 

4 1/50 5 15 0,7 2,83 5,9 7277 

5 1/50 5 4 0,35 4,79 4,2 16423 

6 1/20 5 5 1,45 6,41 5,93 7957 

7 1/20 10 5 2,1 38,48 1,4 32983 

8 1/30 8,33 7 0,5 19,17 0,98 57533 

9 1/50 5 3 0,7 6,88 2,66 17691 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɼʦʤʘʨʝʮʢʠʡ ɺ.ɸ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʦʥʮʝʥʪʨʘʪʦʚ, ʵʢʩʪʨʘʢʪʦʚ ʠ 

ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ: ʉʧʨʘʚʦʯʥʠʢ / ɺ.ɸ. ɼʦʤʘʨʝʮʢʠʡ. ï ʂ.: ʋʨʦʞʘʡ, 1990. 

ï 245 ʩ. 

2. ɿʘʜʦʨʦʞʥʳʡ ɸ.ʄ. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʨʘʩʪʝʥʠʷʤ / ɸ.ʄ. 
ɿʘʜʦʨʦʞʥʳʡ, ɸ.ɻ. ʂʦʰʢʠʥ, ʉ.ʗ. ʉʦʢʦʣʦʚ ʠ ʜʨ. ï ʄ.: ʃʝʩʥ. ʧʨʦʤ-ʩʪʴ, 1988. ï 415 

ʩ. 

3. ʀʚʘʥʦʚ ʇ.ʇ. ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʠ ʘʧʧʘʨʘʪʫʨʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʜʣʷ ʤʦʣʦʯʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: ʜʠʩʩ. ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ: 05.18.04 ʠ 05.18.12: ʟʘʱʠʱʝʥʘ 

16.11.2002 / ʀʚʘʥʦʚ ʇʘʚʝʣ ʇʝʪʨʦʚʠʯ. ï ʂʝʤʝʨʦʚʦ, 2002. ï 135 ʩ. 

4. ʉʦʨʦʢʦʧʫʜ ɸ.ʌ. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʛʦ 

ʩʳʨʴʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ / ɸ.ʌ. 

ʉʦʨʦʢʦʧʫʜ, ɺ.ɸ. ʇʦʤʦʟʦʚʘ, ɸ.ʉ. ʄʫʩʪʘʬʠʥʘ // ʍʨʘʥʝʥʠʝ ʠ ʧʝʨʝʨʘʙʦʪʢʘ 

ʩʝʣʴʭʦʟʩʳʨʴʷ. 2000. ˉ5. ʉ. 24-27. 
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ʇʆʃʋʏɽʅʀɽ ʕʂʉʊʈɸʂʊɸ ʊʈɸɺʓ ɺʀɼɸ ʆɼʋɺɸʅʏʀʂ 

ʃɽʂɸʈʉʊɺɽʅʅʓʁ ʅɸ ɺʀɹʈɸʎʀʆʅʅʆʄ ʕʂʉʊʈɸʂʊʆʈɽ 
ɿ.ɺ. ɻʨʝʙʥʝʚʘ, ɼ.ɸ. ʂʦʨʦʭʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ɸ.ʌ. ʉʦʨʦʢʦʧʫʜ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʧʨʦʜʫʢʪʦʚ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʩʪʠʤʫʣʠʨʫʶʪ ʨʘʟʨʘʙʦʪʢʫ ʜʦʩʪʫʧʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʣʫʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʟ ʥʦʚʳʭ ʩʳʨʴʝʚʳʭ 

ʠʩʪʦʯʥʠʢʦʚ.  

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʩʦʟʜʘʥʠʠ ʧʨʦʜʫʢʮʠʠ ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝʚʦʡ 

ʮʝʥʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ [1]. 

ɺ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʦʜʫʚʘʥʯʠʢ ʣʝʢʘʨʩʪʚʝʥʥʳʡ. 

ʉʦʮʚʝʪʠʷ ʠ ʣʠʩʪʴʷ ʦʜʫʚʘʥʯʠʢʘ ʩʦʜʝʨʞʘʪ ʢʘʨʦʪʠʥʦʠʜʳ (ʪʘʨʘʢʩʘʥʪʠʥ, 

ʬʣʘʚʦʢʩʘʥʪʠʥ, ʣʶʪʝʠʥ), ʚʠʪʘʤʠʥʳ ʉ, ɸ, ɺ2, ɽ, ʈʈ, ʭʦʣʠʥ, ʩʘʧʦʥʠʥʳ, ʩʤʦʣʳ, 

ʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, ʩʦʣʠ ʤʘʨʛʘʥʮʘ, ʞʝʣʝʟʘ, ʢʘʣʴʮʠ,̫ ʬʦʩʬʦʨʘ, ʜʦ 

5% ʙʝʣʢʘ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʧʠʪʘʪʝʣʴʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ [2].  

ʉʨʝʜʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʤʝʪʦʜ ʥʘʣʦʞʝʥʠʷ ʥʘ ʩʠʩʪʝʤʫ ʧʦʣʷ 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʧʣʦ- ʠ ʤʘʩʩʦʦʙʤʝʥʥʳʭ ʘʧʧʘʨʘʪʦʚ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠʥʮʠʧ ʧʦʜʚʝʜʝʥʠʷ ʵʥʝʨʛʠʠ ʠʟʚʥʝ ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤ 

ʩʨʝʜʘʤ. ʅʘʣʦʞʝʥʠʝ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʬʘʟʳ ï 

ʵʪʦ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʜʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʚʥʝʰʥʝʡ ʵʥʝʨʛʠʠ. ʇʨʠ ʵʪʦʤ ʩʦʟʜʘʝʪʩʷ ʘʢʪʠʚʥʳʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʚ 

ʧʨʦʮʝʩʩʝ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʫʯʘʩʪʚʫʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʵʢʩʪʨʘʛʠʨʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʤʝʞʬʘʟʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ [3]. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʞʠʤʦʚ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ.  

ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʢʘʯʝʩʪʚʝ ʚʘʨʴʠʨʫʝʤʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ ʚʟʷʪʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ [4]: 

1. ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʪʘʨʝʣʢʠ n, ʩ
-1
; 

2. ʩʦʦʪʥʦʰʝʥʠʝ ʬʘʟ (ʩʳʨʴʝ/ʵʢʩʪʨʘʛʝʥʪ), j (ʊ/ɾ); 

3. ʪʝʤʧʝʨʘʪʫʨʘ ʵʢʩʪʨʘʛʝʥʪʘ, tʥ, Áʉ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʞʠʤʦʚ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʢʦʤʧʣʝʢʩʥʦ ʫʯʠʪʳʚʘʪʴ ʨʝʞʠʤʥʳʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʙʳʣʠ ʧʨʠʥʷʪʳ 

ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

1) ʈʘʚʥʦʚʝʩʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʉʩʚ.ʨ, % ʤʘʩʩ.; 

2) ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʕ, ʢʛ/(ɼʞĿʩ), ʢʦʪʦʨʫʶ 

ʦʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

http://ru.wikipedia.org/w/index.php?title=%D0%A2%D0%B0%D1%80%D0%B0%D0%BA%D1%81%D0%B0%D0%BD%D1%82%D0%B8%D0%BD&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%A4%D0%BB%D0%B0%D0%B2%D0%BE%D0%BA%D1%81%D0%B0%D0%BD%D1%82%D0%B8%D0%BD&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%82%D0%B0%D0%BC%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%82%D0%B0%D0%BC%D0%B8%D0%BD_C
http://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%82%D0%B0%D0%BC%D0%B8%D0%BD_A
http://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%82%D0%B0%D0%BC%D0%B8%D0%BD_B2
http://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%82%D0%B0%D0%BC%D0%B8%D0%BD_E
http://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%82%D0%B0%D0%BC%D0%B8%D0%BD_PP
http://ru.wikipedia.org/wiki/%D0%A5%D0%BE%D0%BB%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BF%D0%BE%D0%BD%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%A1%D0%BC%D0%BE%D0%BB%D0%B0
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%80%D0%B3%D0%B0%D0%BD%D0%B5%D1%86
http://ru.wikipedia.org/wiki/%D0%96%D0%B5%D0%BB%D0%B5%D0%B7%D0%BE
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D1%8C%D1%86%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%81%D1%84%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%BA%D0%B8
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ɽ

ʇ
ʕ= ,      (1) 

ʛʜʝ ʇ ï ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʵʢʩʪʨʘʢʪʦʨʘ, ʢʛ/ʩ; ɽ ï ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ, 

ɼʞ. 

100

ʉʄʄ
ʇ

ʩʚ.ʨ

ʨ

ʰʩ Ö
-

=
Ű

,     (2) 

ʛʜʝ ʄʩ ï ʤʘʩʩʘ ʩʤʝʩʠ ʧʣʦʜʦʚ ʠ ʵʢʩʪʨʘʛʝʥʪʘ, ʢʛ; ʄh  ï ʤʘʩʩʘ ʰʨʦʪʘ ʧʦʩʣʝ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ, ʢʛ; Űʨ ï ʚʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʩʠʩʪʝʤʳ, ʩ; 

ʉʩʚ.ʨ ï ʨʘʚʥʦʚʝʩʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʫʭʠʭ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ ʚ ʵʢʩʪʨʘʢʪʝ, 

% ʤʘʩʩ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʪʨʦʷʪʩʷ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ 

ʩʫʭʠʭ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ ʦʪ ʚʨʝʤʝʥʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ï ʨʠʩʫʥʦʢ 1. 

 

 
 

ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʦʪ ʚʨʝʤʝʥʠ 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʘʚʪʦʨʳ ʩʜʝʣʘʣʠ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ: 

1. ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ ʚ ʵʢʩʪʨʘʢʪʝ ʩʥʘʯʘʣʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʟʘʪʝʤ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʨʘʚʥʦʚʝʩʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʦʩʪʘʸʪʩʷ ʧʦʩʪʦʷʥʥʳʤ; 

2. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʦʣʠ ʪʚʝʨʜʦʡ ʬʘʟʳ ʚ ʠʩʭʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ ʧʦʚʳʰʘʝʪʩʷ 
ʨʘʚʥʦʚʝʩʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ ʚ ʵʢʩʪʨʘʢʪʝ, 

ʥʦ ʧʨʠ ʵʪʦʤ ʟʘʪʨʫʜʥʷʝʪʩʷ ʨʘʙʦʪʘ ʘʧʧʘʨʘʪʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʝʛʦ ʧʦʣʦʤʢʝ; 

3. ʈʘʚʥʦʚʝʩʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ 
ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʪʘʨʝʣʢʠ ʧʨʠ ʧʨʦʯʠʭ ʥʝʠʟʤʝʥʥʳʭ  

ʧʘʨʘʤʝʪʨʘʭ; 

4. ɿʘʪʨʘʪʳ ʤʦʱʥʦʩʪʠ ʚʦʟʨʘʩʪʘʶʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ 

ʪʘʨʝʣʢʠ ʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʜʠʘʤʝʪʨʘ ʦʪʚʝʨʩʪʠʡ ʪʘʨʝʣʢʠ; 

5. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʵʢʩʪʨʘʛʝʥʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʘʚʥʦʚʝʩʥʦʝ 
ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ; 

6. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʦʚʳʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʴʷ 
ʚ ʵʢʩʪʨʘʛʝʥʪʝ, ʫʤʝʥʴʰʝʥʠʝʤ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʪʘʨʝʣʢʠ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʜʠʘʤʝʪʨʘ ʦʪʚʝʨʩʪʠʡ ʪʘʨʝʣʢʠ. 
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ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʨʘʩʯʝʪʦʚ ʦʩʥʦʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ. 

 

ʊʘʙʣʠʮʘ 1  

 ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʨʘʩʯʝʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʜʝʣʴʥʳʭ 

ʵʥʝʨʛʦʟʘʪʨʘʪ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʵʢʩʪʨʘʢʪʘ ʦʜʫʚʘʥʯʠʢʘ 

 

ˉ ʧ/ʧ j n, ɻʮ d0, ʤʤ 
ʉʩʚ.ʨ, % 

ʤʘʩʩ. 
N, ɺʪ 

ʕĀ10
-10
, ʢʛ/ 

(ɼʞĿʩ) 

ɽʫʜ, 

ɼʞ/%ʤʘʩʩ 

1 1/20 5 5 1,4 5,98 7,4 6416 

2 1/50 5 5 0,6 5,44 5,6 8165 

3 1/50 8,33 2,5 1,25 29,6 5,4 17760 

4 1/20 11 3 2,5 34,74 3,5 16675 

5 1/20 5 3 2 5,37 18,3 3222 

6 1/20 1,66 3 1,75 0,9 96 617 

7 1/20 0,83 3 1,6 2,78 28,5 2085 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɼʦʤʘʨʝʮʢʠʡ ɺ.ɸ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʦʥʮʝʥʪʨʘʪʦʚ, ʵʢʩʪʨʘʢʪʦʚ ʠ 

ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ: ʉʧʨʘʚʦʯʥʠʢ / ɺ.ɸ. ɼʦʤʘʨʝʮʢʠʡ. ï ʂ.: ʋʨʦʞʘʡ, 1990. 

ï 245 ʩ. 

2. ʂʦʱʝʝʚ ɸ.ʂ. ɼʠʢʦʨʘʩʪʫʱʠʝ ʩʲʝʜʦʙʥʳʝ ʨʘʩʪʝʥʠʷ ʚ ʥʘʰʝʤ ʧʠʪʘʥʠʠ. ï 

ʄ.: ʇʠʱ. ʧʨʦʤ-ʩʪʴ, 1980. ï 256 ʩ. 

3. ʉʦʨʦʢʦʧʫʜ ɸ.ʌ. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʛʦ 

ʩʳʨʴʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ / ɸ.ʌ. 

ʉʦʨʦʢʦʧʫʜ, ɺ.ɸ. ʇʦʤʦʟʦʚʘ, ɸ.ʉ. ʄʫʩʪʘʬʠʥʘ // ʍʨʘʥʝʥʠʝ ʠ ʧʝʨʝʨʘʙʦʪʢʘ 

ʩʝʣʴʭʦʟʩʳʨʴʷ. 2000. ˉ5. ʉ. 24-27. 

4. ʀʚʘʥʦʚ ʇ.ʇ. ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʠ ʘʧʧʘʨʘʪʫʨʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʜʣʷ ʤʦʣʦʯʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: ʜʠʩʩé. ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ: 05.18.04 ʠ 05.18.12: ʟʘʱʠʱʝʥʘ 

16.11.2002 / ʀʚʘʥʦʚ ʇʘʚʝʣ ʇʝʪʨʦʚʠʯ. ï ʂʝʤʝʨʦʚʦ, 2002. ï 135 ʩ. 

 

ʆʇʈɽɼɽʃɽʅʀɽ ʆʇʊʀʄɸʃʔʅʆɻʆ ʉʆʆʊʅʆʐɽʅʀʗ  

ʊɺɪʈɼʆɽ-ɾʀɼʂʆɽ ʇʈʀ ʕʂʉʊʈɸɻʀʈʆɺɸʅʀʀ ʊʈɸɺʓ 

ʊʓʉʗʏɽʃʀʉʊʅʀʂɸ 

ɽ.ɸ. ʀʚʘʥʦʚʘ, ɸ.ʉ. ʑʝʨʙʘʢʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɸ.ɸ. ɸʧʧʦʣʦʥʦʚ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʩʦʟʜʘʥʠʠ ʧʨʦʜʫʢʮʠʠ ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝʚʦʡ 

ʮʝʥʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʚʷʥʦʛʦ ʩʳʨʴʷ. ɺ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ 

ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʪʨʘʚʘ ʚʠʜʘ ʪʳʩʷʯʝʣʠʩʪʥʠʢ. ʆʥʘ ʜʘʸʪ ʫʩʪʦʡʯʠʚʳʝ, 

ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʠʪʘʤʠʥʦʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 
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ʚʝʱʝʩʪʚ. ʆʜʥʘʢʦ ʦʙʲʝʤʳ ʧʝʨʝʨʘʙʦʪʢʠ ʪʨʘʚʷʥʦʛʦ ʩʳʨʴʷ ʜʦ ʩʠʭ ʧʦʨ 

ʥʝʜʦʩʪʘʪʦʯʥʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʩʪʥʦʛʦ ʪʨʘʚʷʥʦʛʦ ʩʳʨʴʷ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ 

ʩʳʨʴʝʚʫʶ ʙʘʟʫ, ʘʩʩʦʨʪʠʤʝʥʪ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦʚʳʰʝʥʥʦʡ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ, ʩʥʠʟʠʪʴ ʨʳʥʦʢ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ 

ʚʭʦʜʷʪ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʭʠʤʠʯʝʩʢʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʚʢʫʩʦʚʳʝ ʜʦʙʘʚʢʠ, ʩʥʠʟʠʪʴ 

ʟʘʪʨʘʪʳ ʥʘ ʧʝʨʝʚʦʟʢʫ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʧʨʦʜʫʢʮʠʠ. 

ʊʳʩ̫ʯʝʣʠʩʪʥʠʢ ï ʵʪʦ ʪʨʘʚʷʥʠʩʪʦʝ ʤʥʦʛʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ ʩʝʤʝʡʩʪʚʘ 

ʩʣʦʞʥʦʮʚʝʪʥʳʭ, ʦʙʣʘʜʘʶʱʝʝ ʧʨʷʤʦʩʪʦʷʯʠʤʠ ʩʪʝʙʣʷʤʠ ʚʳʩʦʪʦʡ ʜʦ ʧʷʪʠʜʝʩʷʪʠ 

ʩʘʥʪʠʤʝʪʨʦʚ, ʧʝʨʠʩʪʦ-ʨʘʩʩʝʯʝʥʥʳʤʠ ʣʠʩʪʴʷʤʠ, ʤʝʣʢʠʤʠ ʮʚʝʪʢʘʤʠ, ʩʦʙʨʘʥʥʳʤʠ 

ʚ ʢʦʨʟʠʥʢʠ-ʩʦʮʚʝʪʠʷ.  

ɺ ʪʨʘʚʝ ʠ ʩʦʮʚʝʪʠʷʭ ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ ʩʦʜʝʨʞʘʪʩʷ ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʙʘʢʪʝʨʠʮʠʜʥʳʤ, ʚʷʞʫʱʠʤ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ 

ʜʝʡʩʪʚʠʝʤ, ʪʦʥʠʟʠʨʫʶʪ ʢʦʞʫ, ʫʩʧʦʢʘʠʚʘʶʪ ʨʘʟʜʨʘʞʝʥʠʝ [1], ʩʧʠʨʪʳ, ʩʤʦʣʳ, 

ʵʬʠʨʥʦʝ ʤʘʩʣʦ, ʩʣʦʞʥʳʝ ʵʬʠʨʳ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ (ʩʘʣʠʮʠʣʦʚʘʷ, ʫʢʩʫʩʥʘʷ, 

ʤʫʨʘʚʴʠʥʘʷ ʢʠʩʣʦʪʳ), ʚʠʪʘʤʠʥʳ ʉ ʠ ʂ, ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ ʠ ʜʨʫʛʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ. ʃʠʩʪʴʷ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʝ ʛʦʨʴʢʠʭ ʚʝʱʝʩʪʚ, ʘ 

ʮʚʝʪʢʠ ʙʦʣʴʰʝ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ [2]. 

ɿʘʜʘʯʝʡ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʩʦʦʪʥʦʰʝʥʠʷ ʪʚʸʨʜʦʝ ς ʞʠʜʢʦʝ ʧʨʠ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ ʪʨʘʚʳ ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ. 

ʕʢʩʪʨʘʛʠʨʦʚʘʥʠʝ ʩʳʨʴʷ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʚʠʙʨʘʮʠʦʥʥʦʤ ʵʢʩʪʨʘʢʪʦʨʝ 

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ. ʉʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1. ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʵʢʩʪʨʘʢʪʦʨ ʩ ʚʠʙʨʘʮʠʦʥʥʦʡ ʪʘʨʝʣʢʦʡ. 

ʂʦʨʧʫʩ ʘʧʧʘʨʘʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʝʤʢʦʩʪʴ 1, ʚʳʧʦʣʥʝʥʥʫʶ 

ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ, ʩ ʚʥʫʪʨʝʥʥʠʤ ʜʠʘʤʝʪʨʦʤ 140 ʤʤ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʫʩʪʘʥʦʚʢʠ ʥʘ ʨʘʤʝ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʘ ʢʨʳʰʢʘ ʵʢʩʪʨʘʢʪʦʨʘ 4 ʩ ʧʘʪʨʫʙʢʦʤ ʜʣʷ 

ʦʪʙʦʨʘ ʧʨʦʙ 6. ɺ ʢʦʨʧʫʩʝ ʫʩʪʘʥʦʚʣʝʥ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʦʟʚʨʘʪʥʦ-

ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʰʪʦʢ 3 ʩ ʞʝʩʪʢʦ 

ʟʘʢʨʝʧʣʝʥʥʦʡ ʥʘ ʥʝʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʪʘʨʝʣʢʦʡ 2, 

ʩʥʘʙʞʝʥʥʦʡ ʧʦ ʧʝʨʠʬʝʨʠʠ ʶʙʢʦʡ. ʐʪʦʢʫ ʩʦʦʙʱʘʪʁʩʷ ʚʦʟʚʨʘʪʥʦ-

ʧʦʩʪʫʧʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʢʨʠʚʦʰʠʧʥʦ-ʧʦʣʟʫʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 5 

ʦʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ.  

ʊʘʨʝʣʢʘ 2 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ 

ʦʪʚʝʨʩʪʠʷʤʠ ʜʠʩʢ ʜʠʘʤʝʪʨʦʤ 136 ʤʤ, ʚʳʧʦʣʥʝʥʥʳʡ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ, 

ʪʦʣʱʠʥʦʡ 3 ʤʤ. ʂ ʧʝʨʠʬʝʨʠʠ ʜʠʩʢʘ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʘ ʶʙʢʘ ʚʳʩʦʪʦʡ 10 ʤʤ, 

ʠʤʝʶʱʘʷ ʬʦʨʤʫ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʢʦʣʴʮʘ. ʇʣʦʩʢʦʩʪʴ ʪʘʨʝʣʢʠ ʧʘʨʘʣʣʝʣʴʥʘ 

ʜʥʠʱʫ ʘʧʧʘʨʘʪʘ. 

ɼʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʪʘʨʝʣʢʠ ʠ ʬʠʢʩʠʨʦʚʘʥʠʷ ʟʥʘʯʝʥʠʡ 

ʤʦʱʥʦʩʪʠ ʚ ʫʩʪʘʥʦʚʢʝ ʧʨʝʜʫʩʤʦʪʨʝʥ ʧʨʠʚʦʜ ɸʉʅ550-01. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚʳʩʫʰʝʥʥʘʷ ʪʨʘʚʘ 

ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ, ʫʨʦʞʘʷ 2012 ʛʦʜʘ, ʩʦʙʨʘʥʥʘʷ ʚ ʈʫʙʮʦʚʩʢʦʤ ʨʘʡʦʥʝ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ. ʕʢʩʪʨʘʛʝʥʪʦʤ ʷʚʣʷʣʘʩʴ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ. 
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ʈʠʩ. 1. ʉʭʝʤʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʵʢʩʪʨʘʢʪʦʨʘ ʩ ʚʠʙʨʘʮʠʦʥʥʦʡ ʪʘʨʝʣʢʦʡ: 

1 ï ʢʦʨʧʫʩ ʘʧʧʘʨʘʪʘ; 2 ï ʧʝʨʬʦʨʠʨʦʚʘʥʥʘʷ ʪʘʨʝʣʢʘ; 3 ï ʰʪʦʢ;  

4 ï ʢʨʳʰʢʘ ʵʢʩʪʨʘʢʪʦʨʘ; 5 ï ʢʨʠʚʦʰʠʧʥʦ-ʧʦʣʟʫʥʥʳʡ ʤʝʭʘʥʠʟʤ;  

6 ï ʧʘʪʨʫʙʦʢ ʜʣʷ ʦʪʙʦʨʘ ʧʨʦʙ 

 

ɺ ʢʦʨʧʫʩ ʵʢʩʪʨʘʢʪʦʨʘ ʥʘʣʠʚʘʣʠ ʵʢʩʪʨʘʛʝʥʪ, ʢʫʜʘ ʟʘʩʳʧʘʣʠ ʥʝʦʙʭʦʜʠʤʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʚʳ. ʅʘʚʝʩʢʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʚʝʩʦʚ. ʅʘ ʢʨʠʚʦʰʠʧʥʦ-ʧʦʣʟʫʥʥʳʡ ʤʝʭʘʥʠʟʤ 

ʥʘʩʘʞʠʚʘʣʠ ʧʝʨʬʦʨʠʨʦʚʘʥʥʫʶ ʪʘʨʝʣʢʫ ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʡ 2 ʤʤ. ɺʢʣʶʯʘʣʠ 

ʵʢʩʪʨʘʢʪʦʨ. ʊʘʨʝʣʢʘ ʧʨʠʚʦʜʠʣʘʩʴ ʚ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩ ʘʤʧʣʠʪʫʜʦʡ 20 ʤʤ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʠʥʝʪʠʢʠ ʧʨʦʮʝʩʩʘ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʯʝʨʝʟ 2,5é5 ʤʠʥʫʪ 

ʠʟ ʘʧʧʘʨʘʪʘ ʦʪʙʠʨʘʣʠ ʰʧʨʠʮʝʤ ʧʨʦʙʫ ʵʢʩʪʨʘʢʪʘ, ʢʦʪʦʨʫʶ ʧʝʨʝʣʠʚʘʣʠ ʚ 

ʧʨʦʙʠʨʢʫ. ʆʪʜʝʣʝʥʠʝ ʦʪ ʧʨʦʙ ʞʠʜʢʦʡ ʬʘʟʳ ʧʨʦʚʦʜʠʣʦʩʴ ʬʠʣʴʪʨʘʮʠʝʡ ʯʝʨʝʟ 

ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ; ʢʦʣʠʯʝʩʪʚʦ ʠʟʚʣʝʢʘʝʤʳʭ ʚʝʱʝʩʪʚ ʚ ʦʙʨʘʟʮʘʭ ʦʧʨʝʜʝʣʷʣʠ 

ʨʝʬʨʘʢʪʦʤʝʪʨʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʠʟʤʝʨʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʢʘʞʜʦʤ 

ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʘʩʴ ʩʝʨʠʷ ʧʦʚʪʦʨʥʳʭ ʦʧʳʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʩʨʝʜʥʠʭ, ʠʩʢʣʶʯʘʣʠʩʴ. ʀʩʢʣʶʯʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ 

ʢʨʠʪʝʨʠʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ 

ʢʘʞʜʦʡ ʧʨʦʙʳ ʧʦʣʫʯʝʥʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʧʨʦʚʦʜʠʣʩʷ ʚ ʪʨʸʭ ʧʦʚʪʦʨʘʭ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʊʘʢʞʝ ʩʝʨʠʶ 
ʧʦʚʪʦʨʥʳʭ ʦʧʳʪʦʚ  ʜʝʣʘʣʠ ʩʦ ʰʨʦʪʦʤ, ʢʦʪʦʨʳʡ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʧʨʝʜʳʜʫʱʝʤ 

ʵʢʩʧʝʨʠʤʝʥʪʝ. 

ɺʦ ʚʩʝʭ ʦʧʳʪʘʭ ʦʙʲʸʤ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʩʫʩʧʝʥʟʠʠ ʙʳʣ ʧʦʩʪʦʷʥʥʳʤ ʠ 

ʩʦʩʪʘʚʠʣ 1 ʣʠʪʨ. ʉʦʦʪʥʦʰʝʥʠʝ ʪʚʝʨʜʦʡ ʠ ʞʠʜʢʦʡ ʬʘʟ ʧʨʠ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ ï 

ʚʘʞʥʳʡ ʬʘʢʪʦʨ, ʪ.ʢ. ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʜʢʦʡ ʬʘʟʳ ʧʨʠ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ 

ʩʥʠʞʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʵʢʩʪʨʘʢʪʝ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʩʣʦʞʥʷʝʪ 

ʧʦʩʣʝʜʫʶʱʠʝ ʧʨʦʮʝʩʩʳ ʚʳʜʝʣʝʥʠʷ ʮʝʣʝʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ (ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ, 

ʚʳʧʘʨʠʚʘʥʠʷ ʠ ʪ.ʧ.) ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʦʪʥʦʰʝʥʠʝ 

ʬʘʟ 1/30, 1/20, 1/10 ʠ 1/15 , ʯʘʩʪʦʪʫ n= 550 ʤʠʥ
-1 
ʠ d0 ʪʘʨʝʣʢʠ = 2 ʤʤ. 
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ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʤʳ ʚʟʚʝʰʠʚʘʣʠ ʤʘʩʩʫ 

ʵʢʩʪʨʘʛʝʥʪʘ ʠ ʤʘʩʩʫ ʰʨʦʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʠ 

ʵʥʝʨʛʦʟʘʪʨʘʪ ʦʪ ʚʨʝʤʝʥʠ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʪʨʘʚʳ ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʘʭ 1, 2, 3, 4. ʊʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʨʠʩʫʥʦʢ 2 ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ 

ʪʚʸʨʜʦʝ-ʞʠʜʢʦʝ. 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ d=2 ʤʤ, ʩʦʦʪʥʦʰʝʥʠʝ ʬʘʟ 1/30 
N=550 ʤʠʥ

-1
 

ɺʨʝʤʷ, ʤʠʥ 1 3 5 7,5 10 12,5 15 20 25 30 

ʄʦʱʥʦʩʪʴ, 

ɺʪ 

50,3 54,6 56,8 58,2 63,8 68,4 72,6 75,8 78,6 79,5 

ʉʩʚ, % ʤʘʩʩ 0,1 0,1 0,2 0,3 0,5 0,6 0,8 0,9 1,0 1,0 

N=550 ʤʠʥ
-1

 (ʰʨʦʪ) 

ɺʨʝʤʷ, ʤʠʥ 1 3 5 7,5 10 12,5 15 20 25 30 

ʄʦʱʥʦʩʪʴ, 

ɺʪ 

38,6 38,9 38,9 39,4 39,5 39,7 39,8 40,0 40,1 40,1 

ʉʩʚ, % ʤʘʩʩ 0,1 0,1 0,2 0,2 0,2 0,2 0,2 0,3 0,3 0,3 

ɾʠʜʢʘʷ ʬʘʟʘ ï 893,3 ʛ ʊʚʸʨʜʘʷ ʬʘʟʘ ï 139,7 ʛ 

 

ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ d=2 ʤʤ, ʩʦʦʪʥʦʰʝʥʠʝ ʬʘʟ 1/20 
N=550 ʤʠʥ

-1
 

ɺʨʝʤʷ, ʤʠʥ 1 3 5 7,5 10 12,5 15 20 25 30 

ʄʦʱʥʦʩʪʴ, 

ɺʪ 

60,7 65,8 72,7 77,3 78,3 80,1 82,2 83,0 87,7 89,3 

ʉʩʚ, % ʤʘʩʩ 0,3 0,5 0,6 0,7 1 1 1 1,2 1,2 1,2 

N=550 ʤʠʥ
-1

 (ʰʨʦʪ) 

ɺʨʝʤʷ, ʤʠʥ 1 3 5 7,5 10 12,5 15 20 25 30 

ʄʦʱʥʦʩʪʴ, 

ɺʪ 

46,7 47,4 47,4 48,0 48,4 48,9 49,0 49,0 49,0 49,4 

ʉʩʚ, % ʤʘʩʩ 0,2 0,2 0,2 0,2 0,2 0,2 0,3 0,3 0,3 0,3 

ɾʠʜʢʘʷ ʬʘʟʘ ï 893,03 ʛ ʊʚʸʨʜʘʷ ʬʘʟʘ ï 156,97 ʛ 

 

ʊʘʙʣʠʮʘ 3 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ d=2 ʤʤ, ʩʦʦʪʥʦʰʝʥʠʝ ʬʘʟ 1/15 
N=550 ʤʠʥ

-1
 

ɺʨʝʤʷ, ʤʠʥ 1 3 5 7,5 10 12,5 15 20 25 30 

ʄʦʱʥʦʩʪʴ, 

ɺʪ 

66,8 74,4 85,1 86,3 87,4 83,6 88,9 89,2 93,0 93,0 

ʉʩʚ, % ʤʘʩʩ 0,4 0,5 0,8 1 1,2 1,3 1,4 1,5 1,5 1,5 

N=550 ʤʠʥ
-1
(ʰʨʦʪ) 

ɺʨʝʤʷ, ʤʠʥ 1 3 5 7,5 10 12,5 15 20 25 30 

ʄʦʱʥʦʩʪʴ, 

ɺʪ 

59,7 60,6 58,9 58,5 58,4 57,7 58,0 58,4 59,1 59,6 

ʉʩʚ, % ʤʘʩʩ 0,2 0,2 0,2 0,2 0,3 0,3 0,3 0,3 0,3 0,3 

ɾʠʜʢʘʷ ʬʘʟʘ ï 882,34 ʛ ʊʚʸʨʜʘʷ ʬʘʟʘ ï 184,66 ʛ 
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ʊʘʙʣʠʮʘ 4 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ d=2 ʤʤ, ʩʦʦʪʥʦʰʝʥʠʝ ʬʘʟ 1/10 
N=550 ʤʠʥ

-1
 

ɺʨʝʤʷ, ʤʠʥ 1 3 5 7,5 10 12,5 15 20 25 30 

ʄʦʱʥʦʩʪʴ, 

ɺʪ 

70,2 72,1 75,3 77,2 80,8 83,6 87,4 90,2 93,5 95,5 

ʉʩʚ, % ʤʘʩʩ 0,4 0,5 0,8 1 1,1 1,2 1,3 1,5 1,7 1,7 

N=550 ʤʠʥ
-1
(ʰʨʦʪ) 

ɺʨʝʤʷ, ʤʠʥ 1 3 5 7,5 10 12,5 15 20 25 30 

ʄʦʱʥʦʩʪʴ, 

ɺʪ 

68,7 69,4 70,6 70,7 71,8 72,9 73,5 73,9 74 74,6 

ʉʩʚ, % ʤʘʩʩ 0,2 0,2 0,2 0,3 0,3 0,3 0,3 0,3 0,3 0,3 

ɾʠʜʢʘʷ ʬʘʟʘ ï 890,5 ʛ ʊʚʸʨʜʘʷ ʬʘʟʘ ï 209,5 ʛ 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʩʜʝʣʘʣʠ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʇʨʦʮʝʥʪ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʵʢʩʪʨʘʢʪʝ ʩʥʘʯʘʣʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʟʘʪʝʤ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʩʪʘʸʪʩʷ 

ʧʦʩʪʦʷʥʥʳʤ ï ʥʘʩʪʫʧʘʝʪ ʨʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ; 

2. ʇʨʠ ʧʦʚʪʦʨʥʦʤ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ ʰʨʦʪʘ ʨʘʚʥʦʚʝʩʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ 
ʚʝʱʝʩʪʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,3% ʤʘʩʩ; 

3. ʇʨʦʜʝʣʘʚ ʨʷʜ ʨʘʩʯʸʪʦʚ, ʧʦʣʫʯʠʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʩʫʭʠʭ 
ʚʝʱʝʩʪʚ ʥʘ 100 ʛʨ ʩʫʭʦʡ ʪʨʘʚʳ ʧʨʠ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ  1/30, ʪ.ʢ  ʠʟ 100 ʛʨ ʩʫʭʦʡ ʪʨʘʚʳ = 27,09 ʛʨ ʩʫʭʠʭ 

ʚʝʱʝʩʪʚ; ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ 1/20 ʠʟ 100 ʛʨ ʩʫʭʦʡ ʪʨʘʚʳ = 21,46 ʛʨ ʩʫʭʠʭ ʚʝʱʝʩʪʚ; 

ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ 1/15 ʚ 100 ʛʨ ʩʫʭʦʡ ʪʨʘʚʳ = 15, 13 ʛʨ ʩʫʭʠʭ ʚʝʱʝʩʪʚ; 

4.  ʇʨʠ ʧʦʚʪʦʨʥʦʤ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ ʰʨʦʪʘ ʪʨʘʚʳ ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ 

ʥʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʩʫʭʠʭ  ʚʝʱʝʩʪʚ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ 1/30, 

ʪ.ʢ. ʠʟ 100 ʛʨ ʩʫʭʦʡ ʪʨʘʚʳ =5, 95 ʛʨ ʩʫʭʠʭ ʚʝʱʝʩʪʚ; ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ 1/20 ʠʟ 

100 ʛʨ ʩʫʭʦʡ ʪʨʘʚʳ =4,94; ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ 1/15 ʠʟ 100 ʛʨ ʩʫʭʦʡ ʪʨʘʚʳ = 4,35 ʛʨ 

ʩʫʭʠʭ ʚʝʱʝʩʪʚ;  

5. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʘʤʳʤ ʦʧʪʠʤʘʣʴʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʪʚʸʨʜʦʝ ï ʞʠʜʢʦʝ 

ʧʨʠ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ ʪʨʘʚʳ ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʦʦʪʥʦʰʝʥʠʝ 1/30. 

 

 
 

ʈʠʩ. 2. ʆʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʪʚʝʨʜʦʝ ς ʞʠʜʢʦʝ 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ɺʳʩʰʘʷ ʰʢʦʣʘ, 1987. ï ʉ. 61-62. 
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ʇʆʃʋʏɽʅʀɽ ʕʂʉʊʈɸʂʊɸ ʃʀʉʊɺʓ ʆɹʃɽʇʀʍʀ 

ʂʈʋʐʀʅʆɺʀɼʅʆʁ  ʅɸ ɺʀɹʈɸʎʀʆʅʅʆʄ ʕʂʉʊʈɸʂʊʆʈɽ 
ɼ.ɸ. ʂʦʨʦʭʦʚ, ɿ.ɺ. ɻʨʝʙʥʝʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ɸ.ʌ. ʉʦʨʦʢʦʧʫʜ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 

ʇʨʦʙʣʝʤʘ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʩʥʘʙʞʝʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ 

ʥʘʩʫʱʥʦʡ ʠ ʥʝʦʙʭʦʜʠʤʦʡ. ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʩʦʟʜʘʥʠʠ ʧʨʦʜʫʢʮʠʠ 

ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʠ 

ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʷʚʣʷʝʪʩʷ ʠʟʛʦʪʦʚʣʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʨʘʚʷʥʦʛʦ ʩʳʨʴʷ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʩʪʥʦʛʦ ʜʠʢʦʨʘʩʪʫʱʝʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʵʢʦʥʦʤʠʠ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʩʳʨʴʷ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ 

ʠʣʠ ʙʣʠʟʢʠʤʠ ʧʦ ʟʥʘʯʝʥʠʶ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʩʥʠʞʝʥʠʶ 

ʨʳʥʢʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʭʠʤʠʯʝʩʢʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʤʠ  

ʧʠʱʝʚʳʤʠ ʜʦʙʘʚʢʘʤʠ, ʩʥʠʞʝʥʠʶ ʨʘʩʭʦʜʦʚ ʧʦ ʜʦʩʪʘʚʢʝ ʩʳʨʴʷ ʢ ʤʝʩʪʫ 

ʧʝʨʝʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʝʥʠʶ ʘʩʩʦʨʪʠʤʝʥʪʘ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ [1]. 

ɺ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʦʙʣʝʧʠʭʘ ʢʨʫʰʠʥʦʚʠʜʥʘʷ. ʕʪʦ 

ʨʘʩʪʝʥʠʝ ʠʟʚʝʩʪʥʦ ʩʚʦʠʤʠ ʧʦʣʝʟʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʙʦʛʘʪʳʤ ʭʠʤʠʯʝʩʢʠʤ 

ʩʦʩʪʘʚʦʤ. ʃʠʩʪʴʷ ʠ ʧʦʙʝʛʠ ʦʙʣʝʧʠʭʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʪʘʢʠʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʢʘʢ ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʙʝʪʘ-ʢʘʨʦʪʠʥ, 

ʬʣʘʚʦʥʦʠʜʳ, ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʤʦʥʦ- ʠ ʜʠʩʘʭʘʨʘ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, 

ʪʘʢʠʭ ʢʘʢ ʢʘʣʴʮʠʡ (2420 ʤʛ%), ʤʘʛʥʠʡ (515 ʤʛ%), ʤʘʨʛʘʥʝʮ (20 ʤʛ%), ʞʝʣʝʟʦ 

(56 ʤʛ%), ʢʦʙʘʣʴʪ (0,19 ʤʛ%) ʠ ʜʨʫʛʠʝ [2].  

ʉʨʝʜʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʤʝʪʦʜ ʥʘʣʦʞʝʥʠʷ ʥʘ ʩʠʩʪʝʤʫ ʧʦʣʷ 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ [3]. 

ʆʜʥʘʢʦ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʥʘʣʦʞʝʥʠʷ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, 

ʥʘ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʦ ʠ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʞʠʤʦʚ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ.  

ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʢʘʯʝʩʪʚʝ ʚʘʨʴʠʨʫʝʤʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ ʚʟʷʪʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ [4]: 

1. ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʪʘʨʝʣʢʠ n, ʩ
-1
; 

 

http://ru.wikipedia.org/wiki%20/%20Тысячелистник%20обыкновенный
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2. ʩʦʦʪʥʦʰʝʥʠʝ ʬʘʟ (ʪʚʸʨʜʘʷ ʬʘʟʘ/ʵʢʩʪʨʘʛʝʥʪ), j (ʊ/ɾ); 

3. ʜʠʘʤʝʪʨ ʦʪʚʝʨʩʪʠʡ ʪʘʨʝʣʢʠ, d0, ʤʤ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʞʠʤʦʚ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʢʦʤʧʣʝʢʩʥʦ ʫʯʠʪʳʚʘʪʴ ʨʝʞʠʤʥʳʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʙʳʣʠ ʧʨʠʥʷʪʳ 

ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

1) ʈʘʚʥʦʚʝʩʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʉʩʚ.ʨ, % ʤʘʩʩ.; 

2) ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʕ, ʢʛ/(ɼʞĿʩ), ʢʦʪʦʨʫʶ 

ʦʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ɽ

ʇ
ʕ= ,       (1) 

ʛʜʝ ʇ ï ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʵʢʩʪʨʘʢʪʦʨʘ, ʢʛ/ʩ; ɽ ï ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ, ɼʞ. 

100

ʉʄʄ
ʇ

ʩʚ.ʨ

ʨ

ʰʩ Ö
-

=
Ű

,      (2) 

ʛʜʝ ʄʩ ï ʤʘʩʩʘ ʩʤʝʩʠ ʧʣʦʜʦʚ ʠ ʵʢʩʪʨʘʛʝʥʪʘ, ʢʛ; ʄh  ï ʤʘʩʩʘ ʰʨʦʪʘ ʧʦʩʣʝ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ, ʢʛ; Űʨ ï ʚʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʩʠʩʪʝʤʳ, ʩ; 

ʉʩʚ.ʨ ï ʨʘʚʥʦʚʝʩʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʫʭʠʭ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ ʚ ʵʢʩʪʨʘʢʪʝ, 

% ʤʘʩʩ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʪʨʦʷʪʩʷ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ 

ʩʫʭʠʭ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ ʦʪ ʚʨʝʤʝʥʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ï ʨʠʩʫʥʦʢ 1. 

 

 
 

ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʦʪ ʚʨʝʤʝʥʠ 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʘʚʪʦʨʳ ʩʜʝʣʘʣʠ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ: 

1. ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ ʚ ʵʢʩʪʨʘʢʪʝ ʩʥʘʯʘʣʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʟʘʪʝʤ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʨʘʚʥʦʚʝʩʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʦʩʪʘʸʪʩʷ ʧʦʩʪʦʷʥʥʳʤ; 

2. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʦʣʠ ʪʚʝʨʜʦʡ ʬʘʟʳ ʚ ʠʩʭʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ ʧʦʚʳʰʘʝʪʩʷ 
ʨʘʚʥʦʚʝʩʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ ʚ ʵʢʩʪʨʘʢʪʝ, 

ʥʦ ʧʨʠ ʵʪʦʤ ʟʘʪʨʫʜʥʷʝʪʩʷ ʨʘʙʦʪʘ ʘʧʧʘʨʘʪʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʝʛʦ ʧʦʣʦʤʢʝ; 
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3. ʈʘʚʥʦʚʝʩʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ 
ʧʦʚʳʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʪʘʨʝʣʢʠ ʧʨʠ ʧʨʦʯʠʭ ʥʝʠʟʤʝʥʥʳʭ 

ʧʘʨʘʤʝʪʨʘʭ; 

4. ɿʘʪʨʘʪʳ   ʤʦʱʥʦʩʪʠ   ʚʦʟʨʘʩʪʘʶʪ   ʩ  ʫʚʝʣʠʯʝʥʠʝʤ  ʯʘʩʪʦʪʳ  ʢʦʣʝʙʘʥʠʡ 

ʪʘʨʝʣʢʠ ʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʜʠʘʤʝʪʨʘ ʦʪʚʝʨʩʪʠʡ ʪʘʨʝʣʢʠ; 

5. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʦʚʳʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʪʚʸʨʜʦʡ ʬʘʟʳ 
ʚ ʠʩʭʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ, ʫʤʝʥʴʰʝʥʠʝʤ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʪʘʨʝʣʢʠ, ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʜʠʘʤʝʪʨʘ ʦʪʚʝʨʩʪʠʡ ʪʘʨʝʣʢʠ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʨʘʩʯʝʪʦʚ ʦʩʥʦʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ. 

 

ʊʘʙʣʠʮʘ 1  

 ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʨʘʩʯʝʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʜʝʣʴʥʳʭ ʵʥʝʨʛʦʟʘʪʨʘʪ 

ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʵʢʩʪʨʘʢʪʘ ʣʠʩʪʚʳ ʦʙʣʝʧʠʭʠ ʢʨʫʰʠʥʦʚʠʜʥʦʡ 

 

ˉ 

ʧ/ʧ 
j n, ɻʮ d0, ʤʤ 

ʉʩʚ.ʨ, % 

ʤʘʩʩ. 
N, ɺʪ 

ʕĀ10
-10

, ʢʛ/ 

(ɼʞĿʩ) 

ɽʫʜ, 

ɼʞ/%ʤʘʩʩ 

1 1/20 10 5 1,6 58,36 1,6 43770 

2 1/50 5 4 0,9 6,46 8,3 8613 

3 1/50 5 15 0,6 2,78 12,3 5560 

4 1/50 10 15 1,15 16,76 1,65 26233 

5 1/20 5 5 1,8 2,6 25,5 2167 

6 1/50 5 7 0,9 2,3 10 4600 

7 1/30 5 5 0,45 2,45 18,8 4900 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɼʦʤʘʨʝʮʢʠʡ ɺ.ɸ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʦʥʮʝʥʪʨʘʪʦʚ, ʵʢʩʪʨʘʢʪʦʚ ʠ 

ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ: ʉʧʨʘʚʦʯʥʠʢ / ɺ.ɸ. ɼʦʤʘʨʝʮʢʠʡ. ï ʂ.: ʋʨʦʞʘʡ, 1990. 

ï 245 ʩ. 

2. ɿʘʜʦʨʦʞʥʳʡ ɸ.ʄ. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʨʘʩʪʝʥʠʷʤ / ɸ.ʄ. 
ɿʘʜʦʨʦʞʥʳʡ, ɸ.ɻ. ʂʦʰʢʠʥ, ʉ.ʗ. ʉʦʢʦʣʦʚ ʠ ʜʨ. ï ʄ.: ʃʝʩʥ. ʧʨʦʤ-ʩʪʴ, 1988. ï 415 

ʩ. 

3. ʉʦʨʦʢʦʧʫʜ ɸ.ʌ. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʛʦ 

ʩʳʨʴʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ / ɸ.ʌ. 

ʉʦʨʦʢʦʧʫʜ, ɺ.ɸ. ʇʦʤʦʟʦʚʘ, ɸ.ʉ. ʄʫʩʪʘʬʠʥʘ // ʍʨʘʥʝʥʠʝ ʠ ʧʝʨʝʨʘʙʦʪʢʘ 

ʩʝʣʴʭʦʟʩʳʨʴʷ. 2000. ˉ5. ʉ. 24-27. 

4. ʀʚʘʥʦʚ ʇ.ʇ. ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʠ ʘʧʧʘʨʘʪʫʨʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʜʣʷ ʤʦʣʦʯʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: ʜʠʩʩ. ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ: 05.18.04 ʠ 05.18.12: ʟʘʱʠʱʝʥʘ 

16.11.2002 / ʀʚʘʥʦʚ ʇʘʚʝʣ ʇʝʪʨʦʚʠʯ. ï ʂʝʤʝʨʦʚʦ, 2002. ï 135 ʩ. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʊɽʇʃʆɺʆɻʆ ʈɽɾʀʄɸ ɺ ʇʈʆʎɽʉʉɽ 

ʕʂʉʊʈɸɻʀʈʆɺɸʅʀʗ ʈɸʉʊʀʊɽʃʔʅʆɻʆ ʉʓʈʔʗ ɺ ʋʉʃʆɺʀʗʍ 

ɺʆɿɼɽʁʉʊɺʀʗ ʅʀɿʂʆʏɸʉʊʆʊʅʓʍ ʄɽʍɸʅʀʏɽʉʂʀʍ ʂʆʃɽɹɸʅʀʁ 

ʂ.ʆ. ʂʦʟʣʦʚʘ, ɽ.ɸ. ʊʨʘʰʢʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɸ.ɸ. ɸʧʧʦʣʦʥʦʚ  

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʂʦʥʮʝʧʮʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʥʘʮʝʣʠʚʘʝʪ ʧʨʝʜʧʨʠʷʪʠʷ ʧʠʱʝʚʦʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʚʳʧʫʩʢ ʧʨʦʜʫʢʪʦʚ ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʩʝʨʴʝʟʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʧʦʪʨʝʙʣʷʝʤʳʭ ʧʨʦʜʫʢʪʦʚ. ʇʦʚʳʰʝʥʠʝ 

ʧʠʪʘʪʝʣʴʥʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʩʠʨʦʧʦʚ ʠ ʥʘʧʠʪʢʦʚ, ʧʨʠʜʘʥʠʝ ʠʤ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʫʩʣʦʚʣʝʥʦ ʚʚʝʜʝʥʠʝʤ ʚ ʨʝʮʝʧʪʫʨʫ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

çʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚè, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʵʢʩʪʨʘʢʪʳ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ɼʣʷ ʠʭ ʧʦʣʫʯʝʥʠʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʈʦʩʩʠʠ ʠʩʧʦʣʴʟʫʶʪ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʤʝʩʪʥʦʛʦ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʳʨʴʷ, ʢʦʪʦʨʦʝ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʠʨʦʧʦʚ ʠ ʥʘʧʠʪʢʦʚ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ. 

ʄʝʭʘʥʠʟʤ ʠʟʚʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʩʳʨʴʷ ʠʟʫʯʘʣʩʷ ʇ.ʅ. ʂʦʨʘʙʝʣʴʩʢʠʤ, ɸ.ʉ. ʇʨʦʟʦʨʦʚʩʢʠʤ, ʖ.ɸ. ɹʣʘʛʦʚʠʜʦʚʦʡ, 

ʀ.ʅ. ɺʘʩʠʣʠʢʦʤ, ɺ.ʄ. ʃʳʩʷʥʩʢʠʤ ʠ ʜʨ. 

ʀ.ʅ. ɺʘʩʠʣʠʢ ʠ ɺ.ʄ. ʃʳʩʷʥʩʢʠʡ ʠʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʧʦʜʦʛʨʝʚʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨ 

40 ʠ 60ϲʉ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʡ ʩʫʩʧʝʥʟʠʠ ʪʨʘʚʳ ʟʫʙʨʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʳʪʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ 40ϲʉ ʩʫʭʠʭ ʨʘʩʪʚʦʨʠʤʳʭ 
ʚʝʱʝʩʪʚ ʠʟʚʣʝʢʘʝʪʩʷ ʚ 3,15 ʨʘʟʘ, ʘ ʧʨʠ 60ϲʉ ʚ 6,15 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ 20ϲʉ 

[4]. 

ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʠʟʚʣʝʯʝʥʠʝ ʩʫʭʠʭ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ ʠʟ 

ʪʨʘʚʳ ʦʜʫʚʘʥʯʠʢʘ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʚʦʜʥʦʛʦ ʵʢʩʪʨʘʢʪʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʪʠʧʘ çʉʦʣʥʝʯʥʳʡ ʣʫʯè, ʨʘʥʝʝ ʚ 

ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʥʝ ʠʟʫʯʘʣʦʩʴ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ ʚ 

ʧʨʦʮʝʩʩʝ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʪʨʘʚʳ ʦʜʫʚʘʥʯʠʢ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʠʥʝʪʠʢʠ ʠʟʚʣʝʯʝʥʠʷ ʩʫʭʠʭ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ ʠʟ ʪʨʘʚʳ ʦʜʫʚʘʥʯʠʢʘ ʧʨʦʚʦʜʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʧʦʜʛʦʪʦʚʣʝʥʥʦʝ ʩʳʨʴʝ ʧʦʤʝʱʘʣʠ ʚ ʘʧʧʘʨʘʪ (ʧʦʜ ʚʠʙʨʘʮʠʦʥʥʫʶ 

ʪʘʨʝʣʢʫ) ʠ ʟʘʣʠʚʘʣʠ ʵʢʩʪʨʘʛʝʥʪʦʤ. ɼʣʷ ʠʟʚʣʝʯʝʥʠʷ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ ʚ 

ʢʘʯʝʩʪʚʝ ʵʢʩʪʨʘʛʝʥʪʘ ʙʝʨʝʪʩʷ ʚʦʜʘ. ʉ ʤʦʤʝʥʪʘ ʚʢʣʶʯʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʵʢʩʪʨʘʢʪʦʨʘ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘʯʠʥʘʣʩʷ ʦʪʩʯʝʪ 

ʚʨʝʤʝʥʠ ʵʢʩʪʨʘʢʮʠʠ. ʉʦʦʪʥʦʰʝʥʠʝ ʬʘʟ (ʩʳʨʴʸ/ʵʢʩʪʨʘʛʝʥʪ) ʦʩʪʘʚʘʣʦʩʴ 

ʥʝʠʟʤʝʥʥʳʤ 1:20. ɺʦ ʚʩʝʭ ʦʧʳʪʘʭ ʦʙʲʝʤ ʩʫʩʧʝʥʟʠʠ ʙʳʣ ʧʦʩʪʦʷʥʥʳʤ ʠ ʩʦʩʪʘʚʠʣ 

1 ʣ. ʊʘʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʙʳʣʦ ʧʨʠʥʷʪʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʪʚʝʨʜʦʡ ʬʘʟʳ ʚʝʜʝʪ ʢ 



82 

 

ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʵʢʩʪʨʘʢʪʝ, ʘ ʫʤʝʥʴʰʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʟʙʘʚʣʝʥʠʶ ʵʢʩʪʨʘʢʪʘ, ʯʪʦ ʥʝʞʝʣʘʪʝʣʴʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʛʦ ʜʘʣʴʥʝʡʰʝʡ 

ʧʝʨʝʨʘʙʦʪʢʠ.  

ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʯʘʩʪʦʪʝ ʢʦʣʝʙʘʥʠʡ n=600 ʤʠʥ
-1
. 

ɸʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʪʘʨʝʣʢʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʘ 

ʧʦʩʪʦʷʥʥʦʡ ɸ=22 ʤʤ, ʜʠʘʤʝʪʨ ʦʪʚʝʨʩʪʠʡ ʪʘʨʝʣʢʠ d=2,5 ʤʤ. 

ʇʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʥʘʠʙʦʣʴʰʝʤʫ ʨʘʟʨʫʰʝʥʠʶ ʧʨʠ 

ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʜʚʝʨʞʝʥʳ ʪʝʨʤʦʣʘʙʠʣʴʥʳʝ ʚʠʪʘʤʠʥʳ ï ʚʠʪʘʤʠʥ ʉ, 

B-1, B-2, B-5, B-6, B-12, C, E, P ʠ D, ʢʘʨʦʪʠʥʦʠʜʳ, ʪʠʘʤʠʥ, ʪʦʢʦʬʝʨʦʣʳ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʠʥʝʪʠʢʠ ʩʫʭʠʭ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ 

ʠʟ ʪʨʘʚʷʥʦʛʦ ʩʳʨʴʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 20
0
ʉ, 25

0
ʉ, 30

0
ʉ, 35

0
ʉ, 40

0
ʉ 

ʠ 45
0
ʉ. ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʙʳʣʘ ʚʳʙʨʘʥʘ ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ 

ʪʝʨʤʦʣʘʙʠʣʴʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʦʪʙʠʨʘʣʠʩʴ 

ʧʨʦʙʳ ʞʠʜʢʦʡ ʬʘʟʳ (ʵʢʩʪʨʘʢʪʘ), ʦʙʲʝʤʦʤ 5 ʤʣ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʩʫʭʠʭ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ. ʆʪʜʝʣʝʥʠʝ ʦʪ ʧʨʦʙ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʨʦʚʦʜʠʣʦʩʴ 

ʬʠʣʴʪʨʘʮʠʝʡ ʯʝʨʝʟ ʤʘʨʣʝʚʳʡ ʬʠʣʴʪʨ. ʂʦʣʠʯʝʩʪʚʦ ʠʟʚʣʝʢʘʝʤʳʭ ʚʝʱʝʩʪʚ ʚ 

ʦʪʙʠʨʘʝʤʳʭ ʦʙʨʘʟʮʘʭ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʫʤʤʳ ʩʫʭʠʭ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʟ ʚʩʝʛʦ 

ʢʦʤʧʣʝʢʩʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʦʙʲʝʢʪʘʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʧʨʦʚʦʜʠʣʠ ʧʨʠ 

ʧʦʤʦʱʠ ʨʝʬʨʘʢʪʦʤʝʪʨʘ. 

ʀʟ ʘʥʘʣʠʟʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʨʘʚʥʦʚʝʩʠʝ ʚ ʩʠʩʪʝʤʝ ʥʘʩʪʫʧʘʝʪ ʯʝʨʝʟ 10-15 ʤʠʥ ʧʦʩʣʝ ʥʘʯʘʣʘ ʚʠʙʨʘʮʠʦʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʮʝʩʩ ʧʨʦʚʦʜʠʣʠ ʚ 

ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʠʟʤʝʨʷʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʢʘʞʜʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʘʩʴ ʩʝʨʠʷ ʧʦʚʪʦʨʥʳʭ ʦʧʳʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʩʨʝʜʥʠʭ, ʠʩʢʣʶʯʘʣʠʩʴ. ʀʩʢʣʶʯʝʥʠʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʢʨʠʪʝʨʠʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʢʘʞʜʦʡ ʧʨʦʙʳ ʧʦʣʫʯʝʥʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʧʨʦʚʦʜʠʣʩʷ ʚ ʪʨʝʭ 

ʧʦʚʪʦʨʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʨʠ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʟʚʣʝʯʝʥʠʷ ʩʫʭʠʭ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ ʠʟ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʦʪ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʦʢʘʟʘʣʩʷ ʨʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʦʢʘʟʘʪʝʣʴ ʠʟʚʣʝʯʝʥʥʳʭ ʚʝʱʝʩʪʚ 

ʩʪʨʝʤʠʣʩʷ ʢ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ 

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʪʨʘʚʳ ʦʜʫʚʘʥʯʠʢʘ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʷ ʬʘʟ 1:20, 

ʯʘʩʪʦʪʝ ʢʦʣʝʙʘʥʠʡ n=600 ʤʠʥ
-1 
ʠ ʘʤʧʣʠʪʫʜʝ ɸ=22 ʤʤ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʳʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 45Áʉ 

ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ 10-12,5 ʤʠʥʫʪ. 
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ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʮʝʩʩʘ ʵʢʩʪʨʘʢʮʠʠ 

ʣʠʩʪʴʝʚ ʦʜʫʚʘʥʯʠʢʘ 
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ɺʨʝʤʷ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ, ʤʠʥ 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ, % 

1 3 5 7,5 10 12,5 15 20 25 30 

1 20 600 22 2,5 0,6 0,9 1 1,1 1,2 1,5 1,6 1,6 1,6 1,6 

2 25 600 22 2,5 0,6 1,0 1,2 1,5 1,5 1,6 1,6 1,6 1,6 1,6 

3 30 600 22 2,5 0,9 1,2 1,2 1,4 1,5 1,6 1,7 1,7 1,7 1,7 

4 35 600 22 2,5 1,0 1,2 1,4 1,5 1,6 1,7 1,7 1,7 1,7 1,7 

5 40 600 22 2,5 1,3 1,4 1,8 1,9 2,0 2,0 2,0 2,0 2,0 2,0 

6 45 600 22 2,5 1,5 1,8 2,0 2,1 2,2 2,2 2,2 2,2 2,2 2,2 

 

ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʦʪ ʚʨʝʤʝʥʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʵʢʩʪʨʘʛʝʥʪʘ 

 

 
 

ʈʠʩʫʥʦʢ 1 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʊɽʇʃʆʌʀɿʀʏɽʉʂʀʍ ʉɺʆʁʉʊɺ 

ʕʂʉʊʈɸʂʊʆɺ ʀɿ ʃʀʉʊʔɽɺ ʂʈɸʇʀɺʓ ʀ ɹɽʈɽɿʓ 

ɸ.ɺ. ʃʶʙʘʚʠʥ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ɺ.ɺ. ɻʨʠʮʝʥʢʦ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʈʘʟʨʘʙʦʪʢʘ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʳʧʫʩʢ ʚʳʩʦʢʦ- 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʟʥʘʥʠʷ ʠʭ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʪʴ ʠ ʫʩʪʘʥʦʚʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ 

ʧʘʨʘʤʝʪʨʳ ʩʦʟʜʘʚʘʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ, ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʪ.ʢ. ʠʭ 

ʚʳʨʘʙʦʪʢʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʠ ʪʝʧʣʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʜʣʷ 

ʨʘʩʯʝʪʘ ʢʦʪʦʨʳʭ ʥʫʞʥʳ ʜʘʥʥʳʝ ʦ ʩʚʦʡʩʪʚʘʭ ʧʨʦʜʫʢʪʘ.  

ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʣʠʪʝʨʘʪʫʨʝ ʜʘʥʥʳʭ ʦ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ 

ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʢʨʘʧʠʚʳ ʠ ʙʝʨʝʟʳ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʢʩʪʨʘʢʪʦʚ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʠʟʫʯʝʥʠʶ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʵʢʩʪʨʘʢʪʦʚ ʧʨʠʤʝʥʷʣʠʩʴ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʵʢʩʪʨʘʢʪʦʚ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ, ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʤʝʪʦʜ ʍʨʠʩʪʠʘʥʩʝʥʘ [1]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʧʣʦʝʤʢʦʩʪʠ 

ʵʢʩʪʨʘʢʪʦʚ ʙʳʣ ʚʳʙʨʘʥ ʢʘʣʦʨʠʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʚ 

ʨʘʙʦʪʘʭ [1, 2] ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʜʝʣʴʥʦʡ ʪʝʧʣʦʝʤʢʦʩʪʠ ʵʢʩʪʨʘʢʪʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʣʝʜʫʶʱʠʭ ʜʠʘʧʘʟʦʥʘʭ: 

- ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ (t) ï ʦʪ t =20̄ ʉ ʜʦ t =48̄ ʉ, ʩ ʰʘʛʦʤ Dt=7 ʉ̄; 

- ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʧʨʦʜʫʢʪʝ:  

ʘ) ʜʣʷ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʢʨʘʧʠʚʳ ï ʦʪ ʉʉɺ = 1% ʤʘʩʩ ʜʦ ʉʉɺ = 59,5% 

ʤʘʩʩ, ʩ ʰʘʛʦʤ Dʉʉɺ = 15% ʤʘʩʩ; 

ʙ) ʜʣʷ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʙʝʨʝʟʳ ï ʦʪ ʉʉɺ = 1% ʤʘʩʩ ʜʦ ʉʉɺ = 60,5% 

ʤʘʩʩ, ʩ ʰʘʛʦʤ Dʉʉɺ = 15% ʤʘʩʩ. 

ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʙʳʣʘ ʚʳʙʨʘʥʘ ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ 

ʪʝʨʤʦʣʘʙʠʣʴʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ. 

ʆʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚʳʙʠʨʘʣʠʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʦʣʫʯʝʥʠʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʠʟ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʨʦʪʦʨʥʦʛʦ 

ʨʘʩʧʳʣʠʪʝʣʴʥʦʛʦ ʠʩʧʘʨʠʪʝʣʷ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʪʝʤʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʠʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʥʘ ʨʠʩʫʥʢʘʭ 1-4. 

ʀʟ ʜʘʥʥʳʭ ʛʨʘʬʠʢʦʚ ʚʠʜʥʦ, ʯʪʦ ʢʘʢ ʜʣʷ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʢʨʘʧʠʚʳ, ʪʘʢ 

ʠ ʜʣʷ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʙʝʨʝʟʳ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʚʝʣʠʯʠʥ ʪʝʧʣʦʝʤʢʦʩʪʠ ʠ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʧʨʠ ʚʦʟʨʘʩʪʘʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʵʢʩʪʨʘʢʪʘʭ ʩʫʭʠʭ ʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ, ʥʘʦʙʦʨʦʪ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʤʝʥʴʰʝʥʠʝ ʟʥʘʯʝʥʠʡ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʢʩʪʨʘʢʪʦʚ. 
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ʈʠʩʫʥʦʢ 1 ï ɿʘʚʠʩʠʤʦʩʪʴ ʪʝʧʣʦʝʤʢʦʩʪʠ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʢʨʘʧʠʚʳ  

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ: 

1 ï ʉʉɺ = 1% ʤʘʩʩ; 2 ï ʉʉɺ = 15% ʤʘʩʩ; 3 ï ʉʉɺ = 30,5% ʤʘʩʩ; 

4 ï ʉʉɺ = 45% ʤʘʩʩ; 5 ï ʉʉɺ = 60,5% ʤʘʩʩ 

 

ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʪʝʧʣʦʝʤʢʦʩʪʠ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʙʝʨʝʟʳ  

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ: 

1 ï ʉʉɺ = 1% ʤʘʩʩ; 2 ï ʉʉɺ = 15% ʤʘʩʩ; 3 ï ʉʉɺ = 32% ʤʘʩʩ; 

4 ï ʉʉɺ = 46% ʤʘʩʩ; 5 ï ʉʉɺ = 59,5% ʤʘʩʩ 

 

ʈʠʩʫʥʦʢ 3 ï ɿʘʚʠʩʠʤʦʩʪʴ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʢʨʘʧʠʚʳ 

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ: 

1 ï ʉʉɺ = 1% ʤʘʩʩ; 2 ï ʉʉɺ = 15% ʤʘʩʩ; 3 ï ʉʉɺ = 30,5% ʤʘʩʩ; 

4 ï ʉʉɺ = 45% ʤʘʩʩ; 5 ï ʉʉɺ = 60,5% ʤʘʩʩ 
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ʈʠʩʫʥʦʢ 4 ï ɿʘʚʠʩʠʤʦʩʪʴ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʙʝʨʝʟʳ 

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ: 

1 ï ʉʉɺ = 1% ʤʘʩʩ; 2 ï ʉʉɺ = 15% ʤʘʩʩ; 3 ï ʉʉɺ = 32% ʤʘʩʩ; 

4 ï ʉʉɺ = 46% ʤʘʩʩ; 5 ï ʉʉɺ = 59,5% ʤʘʩʩ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʣʫʯʝʥ ʤʘʩʩʠʚ ʜʘʥʥʳʭ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʧʦʣʫʯʠʪʴ ʫʨʘʚʥʝʥʠʷ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʨʝʛʨʝʩʩʠʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʟʘʢʦʥʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʠʩʪʴʝʚ 

ʢʨʘʧʠʚʳ ʠ ʙʝʨʝʟʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ 

ʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ. 
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ɺɽʈʆʗʊʅʆʉʊʅɸʗ ʆʎɽʅʂɸ ʂɸʏɽʉʊɺɸ ɸɹʈɸɿʀɺʅʓʍ ɿɽʈɽʅ 

ʇʈʀ ʐʃʀʌʆɺɸʅʀʀ ʇʃɸɿʄɽʅʅʓʍ ʇʆʂʈʓʊʀʁ 

ɸ.ɺ. ʈʷʟʘʥʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʅ.ʉ. ɸʣʝʢʩʝʝʚ
 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 

ʇʨʠ ʰʣʠʬʦʚʘʥʠʠ ʘʙʨʘʟʠʚʥʳʝ ʟʝʨʥʘ, ʫʯʘʩʪʚʫʶʱʠʝ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʜʝʣʷʪʩʷ ʥʘ ʪʨʫʱʠʝʩʷ, ʜʘʚʷʱʠʝ ʠ ʨʝʞʫʱʠʝ. 

ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʝʞʫʱʠʝ ʟʝʨʥʘ, ʧʦʩʢʦʣʴʢʫ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠʭ 

ʨʘʟʨʫʰʝʥʠʷ ʟʘʚʠʩʷʪ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʰʣʠʬʦʚʘʥʠʷ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʦʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʠ ʥʘʠʙʦʣʴʰʠʤ ʥʘʛʨʫʟʢʘʤ. 

ʀʟʚʝʩʪʥʦ [1], ʯʪʦ ʧʨʠ ʰʣʠʬʦʚʘʥʠʠ ʚʦʟʤʦʞʥ r ʪʨʠ ʚʠʜʘ ʨʘʟʨʫʰʝʥʠʷ 

ʘʙʨʘʟʠʚʥʳʭ ʟʝʨʝʥ: ʠʟʥʦʩ, ʯʘʩʪʠʯʥʦʝ ʩʢʘʣʳʚʘʥʠʝ ʠ ʦʙʲʝʤʥʦʝ ʨʘʟʨʫʰʝʥʠʝ.  
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ʆʪʩʶʜʘ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʦʪ ʚʠʜʘ ʨʘʟʨʫʰʝʥʠʷ ʵʪʠʭ ʟʝʨʝʥ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʟʘʚʠʩʠʪ ʠʟʥʦʩ ʘʙʨʘʟʠʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ (ɸʀ). 

ɺʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʷʚʣʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʠ ʘʙʨʘʟʠʚʥʦʡ ʦʙʨʘʙʦʪʢʝ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠʟʥʦʩ ʠ ʨʘʟʨʫʰʝʥʠʝ ʘʙʨʘʟʠʚʥʳʭ ʟʝʨʝʥ, ʦʪʥʦʩʷʪʩʷ ʢ ʤʘʩʩʦʚʳʤ 

ʩʣʫʯʘʡʥʳʤ ʷʚʣʝʥʠʷʤ [2]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʦʧʠʩʘʥʠʷ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʙʫʜʝʪ 

ʧʨʘʚʦʤʝʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʧʧʘʨʘʪ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʩ ʵʪʠʭ ʧʦʟʠʮʠʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʝʞʫʱʠʭ ʟʝʨʝʥ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 

ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ɸʀ. ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ʀ ʩʦʙʳʪʠʝ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ 

ʧʦʷʚʣʝʥʠʠ ʚ ʵʪʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʝʞʫʱʝʛʦ ʟʝʨʥʘ, ʜʦʤʠʥʠʨʫʶʱʠʤ ʚʠʜʦʤ 

ʨʘʟʨʫʰʝʥʠʷ ʢʦʪʦʨʦʛʦ ʟʘ ʚʨʝʤʷ ʰʣʠʬʦʚʘʥʠʷ ȹt ʷʚʣʷʝʪʩʷ ʠʟʥʦʩ. ʊʦʛʜʘ 

ʚʝʨʦʷʪʥʦʩʪʴ ʵʪʦʛʦ ʩʦʙʳʪʠʷ ʈ1 ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ 

ʈ1 = Nʠ/N,                                              (1) 

ʛʜʝ  Nʠ ï ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʧʦʷʚʣʝʥʠʷ ʨʝʞʫʱʠʭ ʟʝʨʝʥ, ʜʦʤʠʥʠʨʫʶʱʠʤ ʚʠʜʦʤ 

ʨʘʟʨʫʰʝʥʠʷ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʠʟʥʦʩ; 

      N ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʝʞʫʱʠʭ ʟʝʨʝʥ ʥʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ɸʀ. 

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ʏ ʩʦʙʳʪʠʝ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʧʦʷʚʣʝʥʠʠ ʨʝʞʫʱʠʭ ʟʝʨʝʥ, 

ʫ ʢʦʪʦʨʳʭ ʠʟʥʘʰʠʚʘʥʠʝ ʩʦʯʝʪʘʝʪʩʷ ʩ ʯʘʩʪʠʯʥʳʤ ʩʢʘʣʳʚʘʥʠʝʤ. ʊʦʛʜʘ 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʪʘʢʠʭ ʟʝʨʝʥ ʈ2 ʤʦʞʥʦ ʥʘʡʪʠ ʢʘʢ: 

ʈ2 = Nʯ/N,                                                   (2) 

ʛʜʝ Nʯ ï ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʧʦʷʚʣʝʥʠʷ ʟʝʨʝʥ, ʫ ʢʦʪʦʨʳʭ ʠʟʥʘʰʠʚʘʥʠʝ 

ʩʦʯʝʪʘʝʪʩʷ ʩ ʯʘʩʪʠʯʥʳʤ ʩʢʘʣʳʚʘʥʠʝʤ. 

ʀ, ʥʘʢʦʥʝʮ, ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ʆ ʩʦʙʳʪʠʝ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʧʦʷʚʣʝʥʠʠ 

ʨʝʞʫʱʠʭ ʟʝʨʝʥ, ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʦʙʲʝʤʥʦʤʫ ʨʘʟʨʫʰʝʥʠʶ. ʊʦʛʜʘ ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʦʷʚʣʝʥʠʷ ʵʪʦʛʦ ʩʦʙʳʪʠʷ ʈ3 ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

ʈ3 = Nʦ/N,                                                  (3) 

ʛʜʝ Nʦ ï ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʧʦʷʚʣʝʥʠʷ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʨʝʞʫʱʠʭ ʟʝʨʝʥ, ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʦʙʲʝʤʥʦʤʫ ʨʘʟʨʫʰʝʥʠʶ. 

ʉʚʦʜʷ ʬʦʨʤʫʣʳ (1), (2), (3) ʚ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ, ʧʦʣʫʯʘʝʤ ʢʘʯʝʩʪʚʝʥʥʫʶ 

(ʩ ʧʦʟʠʮʠʡ ʨʘʟʨʫʰʝʥʠʷ) ʤʦʜʝʣʴ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʝʞʫʱʠʭ ʟʝʨʝʥ ɸʀ: 

ʈ1 = Nʠ/N, 

ʈ2 = Nʯ/N,                                                 (4) 

ʈ3 = Nʦ/N, 

ʈ1 + ʈ2 + ʈ3=1. 

ʆʜʥʘʢʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠ ʰʣʠʬʦʚʘʥʠʠ ʪʘʢʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʨʝʞʫʱʠʭ 

ʟʝʨʝʥ ʚʝʩʴʤʘ ʟʘʪʨʫʜʥʠʪʝʣʴʥʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʠʤʝʥʝʝ ʪʨʫʜʦʝʤʢʠʤ ʠ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʥʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʧʦʩʦʙ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʝʞʫʱʠʭ ʟʝʨʝʥ ɸʀ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʰʣʠʬʦʚʘʥʠʷ ʝʜʠʥʠʯʥʳʤ ʟʝʨʥʦʤ. ɹʣʠʟʦʩʪʴ ʧʦʣʫʯʘʝʤʦʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʮʝʥʢʠ ʢ 

ʨʝʘʣʴʥʦʡ ʤʦʞʥʦ ʜʦʢʘʟʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɽʩʣʠ ʚʟʷʪʴ ʩʣʫʯʘʡʥʫʶ ʚʳʙʦʨʢʫ 

ʟʝʨʝʥ ʠʩʩʣʝʜʫʝʤʦʛʦ ʘʙʨʘʟʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪʦ ʙʫʜʝʪ ʩʧʨʘʚʝʜʣʠʚʳʤ 

ʫʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʠʭ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʦʤʫ 

ʩʦʩʪʘʚʫ ʨʝʞʫʱʠʭ ʟʝʨʝʥ, ʧʦʷʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʥʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ɸʀ, ʢʘʢ 

ʠʟʚʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʳʤ ʩʦʙʳʪʠʝʤ. ʇʦʵʪʦʤʫ ʤʦʜʝʣʴ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʩʪʘʚʘ ʟʝʨʝʥ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ʰʣʠʬʦʚʘʥʠʷ 
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ʝʜʠʥʠʯʥʳʤ ʟʝʨʥʦʤ, ʙʫʜʝʪ ʙʣʠʟʢʘ ʢ ʨʝʘʣʴʥʦʡ ʤʦʜʝʣʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʨʝʞʫʱʠʭ ʟʝʨʝʥ ɸʀ.  

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʚʳʙʦʨʢʠ ʘʙʨʘʟʠʚʥʳʭ ʟʝʨʝʥ ʬʨʘʢʮʠʠ 

d = 400 ʤʢʤ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʥʘ ʩʧʝʮʠʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʧʦ ʩʭʝʤʝ ʢʨʫʛʣʦʛʦ 

ʥʘʨʫʞʥʦʛʦ ʰʣʠʬʦʚʘʥʠʷ. ɼʣʷ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʩʜʝʣʘʥʳ ʚʳʙʦʨʢʠ ʟʝʨʝʥ ʠʟ 

ʵʣʝʢʪʨʦʢʦʨʫʥʜʘ  ʭʨʦʤʦʪʠʪʘʥʠʩʪʦʛʦ (91ɸ) ʠ ʥʦʨʤʘʣʴʥʦʛʦ (14ɸ), ʘ  ʪʘʢʞʝ ʠʟ 

ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ ʟʝʣʝʥʦʛʦ (64ʉ). ʆʙʲʝʤ ʢʘʞʜʦʡ ʚʳʙʦʨʢʠ ï 25 ʟʝʨʝʥ. ʀʩʧʳʪʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʣʘʟʤʝʥʥʦʤ ʧʦʢʨʳʪʠʠ ʥʘ ʞʝʣʝʟʥʦʡ ʦʩʥʦʚʝ ʧʨʠ Vʢʨ = 35 ʤ/ʩ, 

Sʧʨʦʜ = 425 ʤʤ/ʤʠʥ, t = 0,01 ʤʤ/ʜʚ. ʭʦʜ. ʅʘ ʥʝʧʦʜʚʠʞʥʳʡ ʦʙʨʘʟʝʮ ʥʘʥʦʩʠʣʠ 

ʨʠʩʢʠ ʜʦ ʠʟʥʦʩʘ ʟʝʨʥʘ ʥʘ ʚʝʣʠʯʠʥʫ, ʨʘʚʥʫʶ ʟʘʜʘʥʥʦʡ ʛʣʫʙʠʥʝ ʨʝʟʘʥʠʷ.  

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʟʝʨʝʥ ʧʦ ʚʠʜʫ ʨʘʟʨʫʰʝʥʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ʊʝ ʟʝʨʥʘ, ʢʦʪʦʨʳʝ ʚʦ ʚʨʝʤʷ ʠʩʧʳʪʘʥʠʡ ʥʘ ʚʩʝʡ ʜʣʠʥʝ ʦʙʨʘʟʮʘ 

ʥʘʥʦʩʠʣʠ ʥʝʧʨʝʨʳʚʥʫʶ ʜʦʨʦʞʢʫ ʨʠʩʦʢ, ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʟʝʨʥʘʤ, 

ʧʨʝʚʘʣʠʨʫʶʱʠʤ ʚʠʜʦʤ ʨʘʟʨʫʰʝʥʠʷ ʢʦʪʦʨʳʭ ʷʚʣʷʣʦʩʴ ʠʟʥʘʰʠʚʘʥʠʝ. ɼʨʫʛʠʝ 

ʟʝʨʥʘ ʚʦ ʚʨʝʤʷ ʠʩʧʳʪʘʥʠʡ ʩʢʘʣʳʚʘʣʠʩʴ ʜʚʘ ʠ ʙʦʣʝʝ ʯʠʩʣʦ ʨʘʟ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʧʨʝʨʳʚʠʩʪʘʷ ʜʦʨʦʞʢʘ ʨʠʩʦʢ. ʊʘʢʠʝ ʟʝʨʥʘ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʚʠʜʫ 

ʟʝʨʝʥ, ʫ ʢʦʪʦʨʳʭ ʠʟʥʘʰʠʚʘʥʠʝ ʩʦʯʝʪʘʝʪʩʷ ʩ ʯʘʩʪʠʯʥʳʤ ʩʢʘʣʳʚʘʥʠʝʤ. ʀ, 

ʥʘʢʦʥʝʮ, ʟʝʨʥʘ, ʢʦʪʦʨʳʝ ʨʘʟʨʫʰʘʣʠʩʴ ʚ ʥʘʯʘʣʝ ʠʩʧʳʪʘʥʠʷ ï ʦʪʨʘʞʝʥʠʝʤ ʵʪʦʛʦ 

ʩʣʫʞʠʣʘ ʢʦʨʦʪʢʘʷ ʜʦʨʦʞʢʘ ʨʠʩʦʢ ʥʘ ʦʙʨʘʟʮʝ, ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʟʝʨʥʘʤ, 

ʧʦʜʚʝʨʛʘʶʱʠʤʩʷ ʦʙʲʝʤʥʦʤʫ ʨʘʟʨʫʰʝʥʠʶ.  ɺʝʨʦʷʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ  

ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥʘ ʠʟ ʦʧʳʪʦʚ ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʘʩʪʦʪʝ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ, 

ʪ.ʝ. ʦʪʥʦʰʝʥʠʷ ʯʠʩʣʘ ʦʧʳʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʩʦʙʳʪʠʝ ʧʨʦʠʟʦʰʣʦ, ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ 

ʦʧʳʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʷʚʣʷʝʪʩʷ ʧʨʘʚʦʤʝʨʥʳʤ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʦ ʜʘʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʧʦ ʚʳʰʝʫʢʘʟʘʥʥʦʡ 

ʤʝʪʦʜʠʢʝ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʫ ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ ʟʝʣʝʥʦʛʦ ʥʘʠʙʦʣʴʰʘʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʟʝʨʝʥ, ʧʨʝʚʘʣʠʨʫʶʱʠʤ ʚʠʜʦʤ ʨʘʟʨʫʰʝʥʠʷ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʠʟʥʘʰʠʚʘʥʠʝ. ʋ ʵʣʝʢʪʨʦʢʦʨʫʥʜʘ 91ɸ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʪʘʢʠʭ 

ʟʝʨʝʥ ʚ 1,8 ʨʘʟʘ ʤʝʥʴʰʝ. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʟʝʨʝʥ, ʫ ʢʦʪʦʨʳʭ ʠʟʥʘʰʠʚʘʥʠʝ 

ʩʦʯʝʪʘʝʪʩʷ ʩ ʯʘʩʪʠʯʥʳʤ ʩʢʘʣʳʚʘʥʠʝʤ, ʫ ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ ʟʝʣʝʥʦʛʦ ʠ 

ʵʣʝʢʪʨʦʢʦʨʫʥʜʘ 14ɸ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 48 ʠ 45%, ʪ.ʝ. ʪʘʢʠʭ ʟʝʨʝʥ ʫ 

ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫ ʵʣʝʢʪʨʦʢʦʨʫʥʜʘ 91ɸ ʙʦʣʴʰʝ 

ʧʦʣʦʚʠʥʳ (52%) ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʟʝʨʝʥ, ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʦʙʲʝʤʥʦʤʫ 

ʨʘʟʨʫʰʝʥʠʶ. ʕʪʘ ʚʝʨʦʷʪʥʦʩʪʴ ʚ 1,6 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʵʣʝʢʪʨʦʢʦʨʫʥʜʘ 14ɸ, ʠ  ʚ 

2,4 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ ʟʝʣʝʥʦʛʦ. 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʤʠʢʨʦʨʝʟʘʥʠʶ ʠ ʰʣʠʬʦʚʘʥʠʶ  

 
 

 

ɸʙʨʘʟʠʚʥʳʡ ʤʘʪʝʨʠʘʣ 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ 

ʟʝʨʝʥ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʨʘʟʨʫʰʝʥʠʷ, % 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʢʨʫʛʘ 

ɺʝʣʠʯʠʥʘ 

ʠʟʥʦʩʘ ʢʨʫʛʘ, 

ʤʢʤ 

ʈ1 ʈ2 ʈ3 

ʕʣʝʢʪʨʦʢʦʨʫʥʜ 91ɸ 17 31 52 91ɸ40ʅʉ26ʂ11 25 

ʕʣʝʢʪʨʦʢʦʨʫʥʜ 14ɸ 22 45 33 54ʉ40ʅʉ26ʂ11 23 

ʂʘʨʙʠʜ ʢʨʝʤʥʠʷ 64ʉ 30 48 22 64ʉ40ʅʉ26ʂ11 17 
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ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɸʀ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʥʘʣʠʯʠʝ ʥʘ ʝʛʦ ʨʘʙʦʯʝʡ ʯʘʩʪʠ  ʨʝʞʫʱʠʭ ʟʝʨʝʥ, 

ʧʨʝʚʘʣʠʨʫʶʱʠʤ ʚʠʜʦʤ ʨʘʟʨʫʰʝʥʠʷ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʠʟʥʦʩ, ʠʣʠ ʟʝʨʝʥ, ʫ 

ʢʦʪʦʨʳʭ ʠʟʥʦʩ ʩʦʯʝʪʘʝʪʩʷ ʩ ʯʘʩʪʠʯʥʳʤ ʩʢʘʣʳʚʘʥʠʝʤ. ʉ ʵʪʠʭ ʧʦʟʠʮʠʡ ʧʨʠ 

ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʨʘʙʦʪʢʠ ʥʘʠʣʫʯʰʠʤʠ ʷʚʣʷʶʪʩʷ ʨʝʞʫʱʠʝ ʟʝʨʥʘ ʢʘʨʙʠʜʘ 

ʢʨʝʤʥʠʷ ʟʝʣʝʥʦʛʦ, ʫ ʢʦʪʦʨʦʛʦ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʪʘʢʠʭ ʟʝʨʝʥ ʩʦʩʪʘʚʣʷʝʪ 

78%; ʥʘʠʭʫʜʰʠʡ ʞʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʨʝʞʫʱʠʭ ʟʝʨʝʥ ʫ ʵʣʝʢʪʨʦʢʦʨʫʥʜʘ 

91ɸ. ɹʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʨʝʞʫʱʠʭ ʟʝʨʝʥ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʫʜʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ 

ʦʙʲʝʤʥʦʤʫ ʨʘʟʨʫʰʝʥʠʶ, ʘ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʦʣʞʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦʤʫ ʠʟʥʦʩʫ ɸʀ ʠʟ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʕʪʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘʰʣʠ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʟʥʦʩʘ ʢʨʫʛʦʚ 

ʧʨʠ ʰʣʠʬʦʚʘʥʠʠ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʢʨʫʛʣʦʰʣʠʬʦʚʘʣʴʥʦʤ ʩʪʘʥʢʝ.  

ʈʝʞʠʤʳ: Vʢʨ = 35 ʤ/ʩ, Vʜʝʪ =19 ʤ/ʤʠʥ, Sʧʨʦʜ= 425 ʤʤ/ʤʠʥ, t=0,01 ʤʤ/ʜʚ. ʭʦʜ. 

ʉʆɾ ï ʵʤʫʣʴʩʦʣ çʕʇʄ-1ʰè. ʆʙʨʘʟʮʳ ï ʚʘʣʳ ʩ ʧʣʘʟʤʝʥʥʳʤ ʧʦʢʨʳʪʠʝʤ ʥʘ 

ʞʝʣʝʟʥʦʡ ʦʩʥʦʚʝ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʠʟʥʦʩ ʠʥʩʪʨʫʤʝʥʪʘ ʠʟ ʢʘʨʙʠʜʘ 

ʢʨʝʤʥʠʷ ʟʝʣʝʥʦʛʦ ʚ 1,5 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʠʥʩʪʨʫʤʝʥʪʘ ʠʟ ʵʣʝʢʪʨʦʢʦʨʫʥʜʘ 91ɸ, ʠ ʚ 

1,4 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʠʟʥʦʩ ʫ ʠʥʩʪʨʫʤʝʥʪʘ ʠʟ ʵʣʝʢʪʨʦʢʦʨʫʥʜʘ 14ɸ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʠʚʘʷ ʧʨʝʜʣʘʛʘʝʤʳʤ ʩʧʦʩʦʙʦʤ ʢʘʯʝʩʪʚʝʥʥʳʝ ʤʦʜʝʣʠ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʝʞʫʱʠʭ ʟʝʨʝʥ ʨʘʟʣʠʯʥʳʭ ʘʙʨʘʟʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʭ ʧʦʚʝʜʝʥʠʝ 

ʚ ʨʝʞʫʱʝʤ ʠʥʩʪʨʫʤʝʥʪʝ. ʊʝʤ ʩʘʤʳʤ ʩʥʠʞʘʝʪʩʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʠ ʧʦʚʳʰʘʝʪʩʷ 

ʢʘʯʝʩʪʚʦ ʧʦʜʙʦʨʘ ɸʀ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʍʋɼʆɾɽʉʊɺɽʅʅʆɽ ʃʀʊʔɽ ʅɸ ɸʃʊɸɽ 

ɺ.ʀ. ʐʠʧʫʥʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɺ.ʇ. ʐʪʦʢʘʣʝʥʢʦ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʍʫʜʦʞʝʩʪʚʝʥʥʦʝ ʣʠʪʴʝ ʚʳʩʪʫʧʘʝʪ ʘʢʩʠʦʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʮʠʚʠʣʠʟʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ,  ʜʘʨʫʝʪ ʥʘʤ çʦʜʫʭʦʪʚʦʨʝʥʥʦʩʪʴè ʧʨʝʜʤʝʪʘ. ɹʦʣʝʝ 

ʧʷʪʠ ʪʳʩʷʯ ʣʝʪ ʣʶʜʠ ʧʦʣʫʯʘʶʪ ʫʥʠʢʘʣʴʥʳʝ ʠʟʜʝʣʠʷ ʤʝʪʦʜʦʤ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ 

ʣʠʪʴʷ. ʄʘʩʪʝʨʘʤʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʣʠʪʴʷ ʩʦʟʜʘʥʦ ʤʥʦʞʝʩʪʚʦ ʧʨʦʠʟʚʝʜʝʥʠʡ, 

ʚʦʰʝʜʰʠʭ ʚ ʜʫʭʦʚʥʫʶ ʩʦʢʨʦʚʠʱʥʠʮʫ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʚ ʝʛʦ ʢʫʣʴʪʫʨʫ. ɺ ʵʪʠʭ 

ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʠ ʷʨʢʦ ʚʳʨʘʞʝʥʦ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʵʧʦʭʠ, ʧʦʥʠʤʘʥʠʝ ʣʶʜʴʤʠ ʢʨʘʩʦʪʳ. 
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ɻʣʘʚʥʳʝ ʦʪʣʠʯʠʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʣʠʪʴʷ ʦʪ ʩʝʨʠʡʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʣʠʪʴ ̫ï ʵʪʦ ʤʘʣʦʪʠʨʘʞʥʦʩʪʴ, ʠʣʠ ʫʥʠʢʘʣʴʥʦʩʪʴ, ʚʳʩʦʢʘ ̫ʜʝʪʘʣʠʟʘʮʠʷ ʵʣʝʤʝʥʪʦʚ 

ʨʘʙʦʪʳ. 

ʉʦʚʨʝʤʝʥʥʘʷ  ʢʣʘʩʠʬʠʢʘʮʠʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʣʠʪʴʷ ʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʥʘ.  

ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʚʳʜʝʣʷʶʪ ʣʠʪʴʝ: ʤʦʥʫʤʝʥʪʘʣʴʥʦʝ, ʘʨʭʠʪʝʢʪʫʨʥʦʝ, ʶʚʝʣʠʨʥʦʝ, 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʩʚʝʪʠʣʴʥʠʢʠ, ʯʘʩʳ (ʧʦʜʯʘʩʥʠʢʠ), ʤʝʜʘʣʠ (ʟʥʘʯʢʠ, 

ʩʫʚʝʥʠʨʳ), ʢʘʙʠʥʝʪʥʘʷ ʩʢʫʣʴʧʪʫʨʘ, ʩʘʜʦʚʘʷ ʤʝʙʝʣʴ, ʢʦʣʦʢʦʣʘ, ʧʫʰʢʠ, ʤʦʥʝʪʳ 

(ʤʦʥʝʪʦʚʠʜʥʳʝ ʘʤʫʣʝʪʳ) [2]. 

ʀʟʜʘʚʥʘ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʦʪʣʠʚʢʠ ʣʠʪʴʝʤ ʚ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ ʠʣʠ ʛʠʧʩʦʚʳʝ 

ʬʦʨʤʳ, ʧʦ ʚʳʧʣʘʚʣʷʝʤʳʤ ʤʦʜʝʣʷʤ. ɹʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʣʠʪʴʝ ʧʦ 

ʛʘʟʠʬʠʮʠʨʫʝʤʳʤ ʤʦʜʝʣʷʤ, ʚ ʢʦʢʠʣʴ, ʧʦʜ ʜʘʚʣʝʥʠʝʤ, ʮʝʥʪʨʦʙʝʞʥʦʝ, ʚ 

ʢʝʨʘʤʠʯʝʩʢʠʝ ʬʦʨʤʳ. 

ʉʧʣʘʚʳ ʜʣʷ ʦʪʣʠʚʦʢ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʣʠʪʴʷ ʧʨʠʤʝʥʷʶʪ ʣʠʙʦ ʯʝʨʥʳʝ 

(ʯʫʛʫʥ), ʣʠʙʦ ʮʚʝʪʥʳʝ: ʤʝʜʥʳʝ, ʮʠʥʢʦʚʳʝ, ʦʣʦʚʷʥʥʳʝ, ʙʣʘʛʦʨʦʜʥʳʝ. 

ʊʝʤʘʪʠʢʘ ʣʠʪʳʭ ʠʟʜʝʣʠʡ ï ʧʘʪʨʠʦʪʠʯʝʩʢʘʷ, ʠʩʪʦʨʠʯʝʩʢʘʷ, 

ʘʥʠʤʘʣʠʩʪʠʯʝʩʢʘʷ, ʧʦʨʪʨʝʪʥʘʷ, ʩʢʘʟʦʯʥʘʷ (ʘʥʠʤʘʣʠʩʪʠʯʝʩʢʘʷ), ʙʳʪʦʚʘʷ. 

ɺ ʵʧʦʭʫ ʤʝʜʠ ʠ ʙʨʦʥʟʳ ɸʣʪʘʡ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʠʦʜ 2-1 ʪʳʩʷʯʝʣʝʪʠʷ ʜʦ ʥ.ʵ. 

ʈʦʩʩʠʡʩʢʘʷ ʠʩʪʦʨʠʷ ɸʣʪʘʡʩʢʦʛʦ ʛʦʨʥʦʛʦ ʦʢʨʫʛʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʨʘʙʦʪ ʧʝʨʚʳʭ 

ʨʫʜʦʟʥʘʪʮʝʚ ɸʢʠʥʬʠʷ ɼʝʤʠʜʦʚʘ. ɼʣʷ ʧʦʩʪʘʤʝʥʪʘ ʥʘ ɻʫʨʴʝʚʩʢʦʤ ʟʘʚʦʜʝ ʙʳʣ 

ʦʪʣʠʪ ʦʚʘʣʴʥʳʡ ʯʫʛʫʥʥʳʡ ʙʘʨʝʣʴʝʬ ʩ ʧʦʨʪʨʝʪʦʤ ɸ.ʅ. ɼʝʤʠʜʦʚʘ, ʢʦʪʦʨʳʡ  

ʭʨʘʥʠʪʩʷ ʚ ɸʣʪʘʡʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʢʨʘʝʚʝʜʯʝʩʢʦʤ ʤʫʟʝʝ ʢʘʢ ʦʙʨʘʟʝʮ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʣʠʪʴʷ.   

ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʘʚʦʩʣʘʚʥʳʝ ʭʨʘʤʳ ʮʝʨʢʦʚʴ ʩʪʘʚʠʣʘ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ɸʣʪʘʡʩʢʦʛʦ ʦʢʨʫʛʘ, ʠ ʢ ʢʦʥʮʫ XIX  ʚʝʢʘ ʠʭ ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʙʦʣʝʝ ʪʨʝʭ ʩʦʪʝʥ. 

ʀʤʝʶʪʩʷ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦʙ ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʦʣʦʢʦʣʦʚ ʠʟ 

ʙʨʦʥʟʳ ʥʘ ɹʘʨʥʘʫʣʴʩʢʦʤ ʟʘʚʦʜʝ ʤʘʩʪʝʨʦʤ ɹʦʙʨʦʚʥʠʢʦʚʳʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ 

ʟʚʦʥʥʠʮʳ ʇʝʪʨʦʧʘʚʣʦʚʩʢʦʛʦ ʩʦʙʦʨʘ [3]. 

ʆʪʩʫʪʩʪʚʠʝ ʥʘ ɸʣʪʘʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʦʪʣʠʚʦʢ ʦʙʱʝʨʦʩʩʠʡʩʢʦʛʦ ʟʥʘʯʝʥʠʷ 

ʦʙ̡ʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚʩʝ-ʪʘʢʠ ʦʩʥʦʚʥʳʤ ʟʘʥʷʪʠʝʤ ʥʘʩʝʣʝʥʠʷ ʙʳʣʦ ʟʝʤʣʝʜʝʣʠʝ, 

ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʠʟʜʝʣʠʡ ʚʳʩʪʫʧʘʣʦ ʢʘʢ ʯʘʩʪʴ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɺ ʈʦʩʩʠʠ ʩ ʢʦʥʮʘ 17 ʚʝʢʘ ʧʦʣʫʯʠʣʦ ʨʘʟʚʠʪʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʣʠʪʴʝ ʠʟ 

ʯʫʛʫʥʘ. ɹʦʣʝʝ ʤʘʩʩʠʚʥʦʝ, ʯʝʤ ʙʨʦʥʟʦʚʦʝ, ʥʦ ʙʦʣʝʝ ʜʝʰʸʚʦʝ ʯʫʛʫʥʥʦʝ ʣʠʪʴʸ ʩʦ 

ʩʚʦʡʩʪʚʝʥʥʦʡ ʝʤʫ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴʶ ʚʝʩʦʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʛʣʫʭʦʛʦ ʪʦʥʘ (ʦʪ 

ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʜʦ ʛʫʩʪʦ-ʯʸʨʥʦʛʦ) ʧʨʠʤʝʥʷʝʪʩʷ ʥʳʥʝ ʧʦʯʪʠ ʪʘʢ ʞʝ ʰʠʨʦʢʦ, ʢʘʢ ʠ 

ʙʨʦʥʟʦʚʦʝ. 

ʅʘʜ ʯʫʛʫʥʥʦʡ ʦʪʣʠʚʢʦʡ ʚ ʦʩʥʦʚʥʦʤ ʪʨʫʜʷʪʩʷ ʪʘʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʢʘʢ 

ʤʦʜʝʣʴʱʠʢ, ʬʦʨʤʦʚʱʠʢ, ʯʝʢʘʥʱʠʢ ʠ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʦʢʨʘʩʢʝ ʛʦʪʦʚʳʭ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʚʝʱʝʡ. ʀʟʛʦʪʦʚʣʝʥʠʝ ʤʦʜʝʣʠ, ʬʦʨʤʦʚʢʘ ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ 

ʟʥʘʥʠʡ, ʤʘʩʪʝʨʩʪʚʘ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʚʢʫʩʘ. ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʦʪʣʠʚʦʢ 

ʧʨʦʩʪʦʡ ʬʦʨʤʳ ʠʩʧʦʣʴʟʫʶʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʣʠʪʴʝ ʚ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ 

ʬʦʨʤʳ, ʨʝʞʝ ʣʠʪʴʸ ʧʦ ʚʳʧʣʘʚʣʷʝʤʳʤ ʤʦʜʝʣʷʤ. 
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ɽʩʣʠ ʦʪʣʠʚʢʘ ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʬʦʨʤʫ ʩ ʨʝʟʢʠʤʠ ʚʳʩʪʫʧʘʤʠ ʠʣʠ 

ʫʛʣʫʙʣʝʥʠʷʤʠ, ʪʦ ʩ ʤʦʜʝʣʠ ʪʘʢʦʡ ʦʪʣʠʚʢʠ ʜʝʣʘʶʪ ʦʪʧʝʯʘʪʢʠ ʥʘ ʦʪʜʝʣʴʥʳʭ 

ʢʫʩʢʘʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʦʡ ʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʧʦʪʦʤ ʩʦʙʠʨʘʶʪ ʚ ʦʧʦʢʘʭ ʚ ʦʜʥʫ 

ʮʝʣʫʶ ʬʦʨʤʫ. ʉʣʦʞʥʦʩʪʴ ʬʦʨʤʦʚʢʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʜʝʣʠʪʴ 

ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʜʝʣʠ ʥʘ ʥʘʠʤʝʥʴʰʝʝ ʯʠʩʣʦ ʢʫʩʢʦʚ ʬʦʨʤʳ, ʦʪ ʯʝʛʦ ʚʦ ʤʥʦʛʦʤ 

ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ ʦʪʣʠʚʢʠ. ʂʨʫʧʥʳʝ, ʤʥʦʛʦʬʠʛʫʨʥʳʝ ʢʦʤʧʦʟʠʮʠʠ ʦʪʣʠʚʘʶʪ ʧʦ 

ʯʘʩʪʷʤ (ʬʠʛʫʨʘʤ), ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʶʪ ʚ ʛʨʫʧʧʳ.  

ʏʫʛʫʥʥʘʷ ʦʪʣʠʚʢʘ, ʢʘʢ ʙʳ ʦʥʘ ʭʦʨʦʰʦ ʥʠ ʙʳʣʘ ʟʘʬʦʨʤʦʚʘʥʘ ʠ ʦʪʣʠʪʘ, 

ʚʳʛʣʷʜʠʪ ʝʱʝ ʥʝʟʘʢʦʥʯʝʥʥʦʡ, ʝʝ ʧʦʚʝʨʭʥʦʩʪʴ ʪʨʝʙʫʝʪ ʜʦʨʘʙʦʪʢʠ. ʏʝʢʘʥʢʦʡ 

ʦʙʨʘʙʘʪʳʚʘʶʪ ʧʦʚʝʨʭʥʦʩʪʴ ʥʝʩ̫ʥʦ ʚʳʨʘʞʝʥʥʳʭ ʤʝʩʪ, ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʘʠʙʦʣʝʝ 

ʚʳʨʘʟʠʪʝʣʴʥʳʝ ʯʘʩʪʠ ʦʪʣʠʚʦʢ, ʥʘʧʨʠʤʝʨ ʬʦʨʤʫ ʚʦʣʦʩ, ʛʣʘʟ ʫ ʩʢʫʣʴʧʪʫʨ, 

ʙʶʩʪʦʚ, ʘ ʪʘʢʞʝ ʫʜʘʣʷʶʪ ʥʝʥʫʞʥʳʝ ʚʳʩʪʫʧʳ ʠ ʚʧʘʜʠʥʳ, ʢʘʢ ʩʢʫʣʴʧʪʫʨʘ ʧʨʠʤʝʪ 

ʚʠʜ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ [1].  

ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ. ʍʫʜʦʞʝʩʪʚʝʥʥʦʝ ʣʠʪʴʸ ʧʨʝʜʲʷʚʣʷʝʪ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʪʦʯʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʪʦʪʠʧʦʚ ʠʣʠ ʬʦʨʤ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʝʤʦʚ 

ʨʘʙʦʪʳ). ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʪʦʪʠʧʦʚ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʦʪʣʠʚʘʝʤʳʭ ʠʟʜʝʣʠʡ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʬʦʨʤ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʚʣʝʢʘʶʪʩʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʬʦʨʤ 

(ʬʨʝʟʝʨʥʦ-ʛʨʘʚʠʨʦʚʘʣʴʥʳʝ ʩʪʘʥʢʠ ʩ ʏʇʋ, ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʮʝʥʪʨʳ ʩ ʏʇʋ). 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʘʭ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʨʭʠʪʝʢʪʫʨʥʦʝ, 

ʢʘʙʠʥʝʪʥʦʝ ʣʠʪʴʝ, ʩʢʫʣʴʧʪʫʨʘ, ʩʘʜʦʚʘʷ ʤʝʙʝʣʴ, ʣʠʪʴʝ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʠ ʜʨ. ʇʨʦʜʫʢʮʠʝʡ ʦʜʥʦʛʦ ʠʟ ʣʠʪʝʡʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʛʦʨʦʜʘ 

ʈʫʙʮʦʚʩʢʘ  ʷʚʣʷʶʪʩʷ ʢʘʤʠʥʥʳʝ ʨʝʰʝʪʢʠ, ʰʘʰʣʳʯʥʠʮʳ, ʢʘʙʠʥʝʪʥʘʷ ʩʢʫʣʴʧʪʫʨʘ 

(ʨʠʩ. 1) [10]. ʆʩʥʦʚʥʦʡ ʤʘʪʝʨʠʘʣ ï ʚʘʛʨʘʥʦʯʥʳʡ ʩʝʨʳʡ ʯʫʛʫʥ ʉʏ20. 

ʇʨʠʤʝʥʷʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʣʠʪʴʝ ʚ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ ʬʦʨʤʳ, ʣʠʪʴʝ ʧʦ 

ʚʳʧʣʘʚʣʷʝʤʳʤ ʤʦʜʝʣʷʤ. ʀʟʛʦʪʦʚʣʝʥʠʝ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʣʠʪʝʡʥʳʭ ʬʦʨʤ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʙʝʟʦʧʦʯʥʦʡ ʬʦʨʤʦʚʢʠ ɸʃ2002.  

  

 

ʈʠʩʫʥʦʢ 1 ï ʇʦʜʩʚʝʯʥʠʢ "ʀʟʙʨʘʥʥʠʢ ʜʫʭʦʚ" [10] 

http://ru.wikipedia.org/w/index.php?title=%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B1%D0%BE%D1%82
http://ru.wikipedia.org/wiki/%D0%A7%D0%9F%D0%A3
http://ru.wikipedia.org/wiki/%D0%A7%D0%9F%D0%A3
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ɺ ʛ. ʂʘʤʥʝ-ʥʘ-ʆʙʠ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʦʤʝʥʢʣʘʪʫʨʘ  

ʘʞʫʨʥʦʛʦ ʯʫʛʫʥʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʣʠʪʴʷ: ʟʘʙʦʨʳ, ʦʛʨʘʜʢʠ, ʦʛʨʘʞʜʝʥʠʷ 

ʣʝʩʪʥʠʯʥʳʭ ʧʨʦʣʝʪʦʚ, ʧʦʤʝʱʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʳʝ ʠʟʜʝʣʠʷ (ʩʢʘʤʝʡʢʠ 

ʠʣʠ ʠʭ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ), ʠʟʜʝʣʠʷ ʙʳʪʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʰʘʰʣʳʯʥʠʮʳ, 

ʫʨʥʳ). ʂʨʦʤʝ ʪʦʛʦ, ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʦʪʣʠʚʢʠ ʛʝʨʙʦʚ, ʠʢʦʥ [9]. 

ɹʣʘʛʦʜʘʨʷ ʩʦʚʨʝʤʝʥʥʳʤ ʢʦʤʧʴʶʪʝʨʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ 

ʦʪʣʠʚʘʪʴ ʣʶʙʦʡ ʫʟʦʨ ʙʝʟ ʫʯʘʩʪʠʷ ʩʪʦʣʴ ʥʝʦʙʭʦʜʠʤʦʛʦ ʨʘʥʝʝ ʤʦʜʝʣʴʱʠʢʘ. 

ɸʞʫʨʥʦʝ ʣʠʪʴʝ ʧʦ ʥʝʢʦʪʦʨʳʤ ʧʘʨʘʤʝʪʨʘʤ ʧʨʝʚʦʩʭʦʜʠʪ ʘʥʘʣʦʛʠʯʥʳʝ ʢʦʚʘʥʳʝ 

ʠʟʜʝʣʠʷ. ʃʠʪʳʝ ʠʟʜʝʣʠʷ ʤʦʞʥʦ ʢʦʧʠʨʦʚʘʪʴ ʙʝʩʢʦʥʝʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʢʦʚʘʥʳʝ ʧʨʠ ʚʩʝʤ ʩʪʘʨʘʥʠʠ ʘʚʪʦʨʘ ʚʩʝ ʨʘʚʥʦ ʙʫʜʫʪ ʦʪʣʠʯʘʪʴʩʷ ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ. ʇʨʠ ʵʪʦʤ ʩʪʦʠʤʦʩʪʴ ʣʠʪʴʷ ʛʦʨʘʟʜʦ ʥʠʞʝ.  

ɸʣʶʤʠʥʠʝʚʳʝ ʩʧʣʘʚʳ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ɸʂ7) ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʬʘʩʘʜʦʚ, ʜʝʢʦʨʦʚ, ʦʨʥʘʤʝʥʪʦʚ, ʢʘʨʥʠʟʦʚ, ʚʠʪʨʘʞʝʡ ʣ ʙʁʦʡ ʚʳʩʦʪʳ (ʚ ʧʨʦʩʚʝʪ 

ʚʠʪʨʘʞʘ ʤʦʥʪʠʨʫʶʪʩʷ ʚʩʪʘʚʢʠ ʠʟ ʮʚʝʪʥʦʛʦ ʧʣʘʩʪʠʢʘ), ʵʢʨʘʥʦʚ ʜʣʷ ʙʘʪʘʨʝʡ 

ʧʨʠʤʝʥʷʶʪ ʣʠʪʝʡʱʠʢʠ ɹʘʨʥʘʫʣʘ. ɺʩʝ ʘʣʶʤʠʥʠʝʚʦʝ ʣʠʪʴʝ ï ʨʫʯʥʦʡ ʨʘʙʦʪʳ, 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʘ ʪʦʣʴʢʦ ʧʝʩʢʦʩʪʨʫʡʥʘʷ ʦʯʠʩʪʢʘ ʣʠʪʴʷ [7].  

ʇʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʙʨʦʥʟʦʚʦʛʦ ʣʠʪʴʷ ʷʚʣʷʶʪʩʷ ʦʪʣʠʚʢʠ ʨʘʙʦʪ ʘʣʪʘʡʩʢʠʭ 

ʩʢʫʣʴʧʪʦʨʦʚ. ʄʠʭʘʠʣ ʂʫʣʴʛʘʯʝʚ ï ʩʦʟʜʘʪʝʣʴ ʙʨʝʥʜʦʚʳʭ ʧʘʤʷʪʥʠʢʦʚ ʇʫʰʢʠʥʫ ʠ 

ʐʫʢʰʠʥʫ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ɹʘʨʥʘʫʣʝ, ʦʪʣʠʚʘʣ ʙʶʩʪʳ ʥʘʰʠʭ ʟʥʘʤʝʥʠʪʳʭ 

ʟʝʤʣʷʢʦʚ ï ɻʝʨʤʘʥʘ ʊʠʪʦʚʘ ʠ ʄʠʭʘʠʣʘ ʂʘʣʘʰʥʠʢʦʚʘ. ʉʝʛʦʜʥʷ ʂʫʣʴʛʘʯʝʚ ï 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʥʘ ɸʣʪʘʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʢʫʣʴʧʪʦʨ-ʤʦʥʫʤʝʥʪʘʣʠʩʪ [8]. 
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ʉɽʂʎʀʗ 3. ʊʈɸʅʉʇʆʈʊʅʆ-ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʁ  

ʂʆʄʇʃɽʂʉ ʀ ʕʂʆʃʆɻʀʗ 

 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ: ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ 

çʅʘʟʝʤʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳè ʇʣʦʱʘʜʥʦʚ ɸʣʝʢʩʘʥʜʨ ʅʠʢʦʣʘʝʚʠʯ 

 

ʇʅɽɺʄɸʊʀʏɽʉʂɸʗ ʇʆɼɺɽʉʂɸ ʉʀɼɽʅʔʗ ɺʆɼʀʊɽʃʗ 

ɸɺʊʆʄʆɹʀʃʗ ʉ ʈɽɻʋʃʀʈʆɺʂʆʁ ʉʀʃʓ ʉʆʇʈʆʊʀɺʃɽʅʀʗ 

ʂʆʃɽɹɸʅʀʖ ʇʆɼɺɽʉʂʀ 

ɸ.ɻ. ɸʣʸʰʠʥʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʄ.ʀ. ɸʨʪʝʤʝʥʢʦ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʋʩʣʦʚʠʷ ʪʨʫʜʘ ʚ ʢʘʙʠʥʘʭ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʘʣʠʯʠʝʤ ʢʦʤʧʣʝʢʩʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ: ʚʠʙʨʘʮʠʠ, ʧʦʚʳʰʝʥʥʦʛʦ 

ʰʫʤʘ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʥʘʣʠʯʠʝʤ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʕʪʠ 

ʬʘʢʪʦʨʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʨʷʜʘ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʨʠʚʦʜʷʪ ʢ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʫʪʦʤʣʝʥʠʶ ʚʦʜʠʪʝʣʝʡ. 

ɺʠʙʨʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ 

ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʚ ʢʘʙʠʥʘʭ ʘʚʪʦʤʦʙʠʣʝʡ. ʇʦʩʣʝ 8 ʯʘʩʦʚ ʨʘʙʦʪʳ ʫ ʚʦʜʠʪʝʣʝʡ 

ʘʚʪʦʤʦʙʠʣʝʡ ʥʘʙʣʶʜʘʶʪʩʷ ʟʘʤʝʜʣʝʥʠʝ ʟʨʠʪʝʣʴʥʦ ï ʜʚʠʛʘʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, 

ʫʪʦʤʣʝʥʠʝ. 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʠʪʝʣʷ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʠʜʝʥʴʷʭ ʧʨʠʤʝʥʷʶʪʩʷ ʧʦʜʚʝʩʢʠ ʩʠʜʝʥʴʷ, ʢʦʪʦʨʳʝ ʫʤʝʥʴʰʘʶʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʢʦʣʝʙʘʥʠʡ. 

ʄʥʦʶ ʨʘʟʨʘʙʦʪʘʥʘ ʧʥʝʚʤʘʪʠʯʝʩʢʘʷ ʧʦʜʚʝʩʢʘ ʩʠʜʝʥʴʷ ʩ ʨʝʛʫʣʠʨʦʚʢʦʡ ʩʠʣʳ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʣʝʙʘʥʠʡ ʧʦʜʚʝʩʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʉʦʩʪʦʠʪ ʠʟ ʦʩʥʦʚʘʥʠʷ ʩʠʜʝʥʠʷ 1, ʧʥʝʚʤʦʮʠʣʠʥʜʨʘ 2, ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʧʨʫʞʠʥʳ 3, ʢʦʨʧʫʩʘ 4, ʚ ʢʦʪʦʨʦʤ ʠʤʝʝʪʩʷ ʧʦʣʦʩʪʴ 5 ʠ ʜʨʦʩʩʝʣʴ 6, ʘ ʪʘʢʞʝ 

ʨʝʛʫʣʠʨʫʝʤʳʡ ʟʦʣʦʪʥʠʢ 7 ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʘʤʦʨʪʠʟʘʪʦʨ 8. 

ʈʘʙʦʪʘʝʪ ʧʦʜʚʝʩʢʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʨʠ ʜʚʠʞʝʥʠʠ ʘʚʪʦʤʦʙʠʣʷ 

ʢʦʣʝʙʘʥʠʷ ʩ ʢʦʨʧʫʩʘ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʝ ʩʠʜʝʥʠʷ, ʜʚʠʞʫʱʝʝʩʷ ʧʦ ʢʦʨʧʫʩʫ 

ʧʥʝʚʤʦʮʠʣʠʥʜʨʘ, ʢʘʢ ʧʦ ʥʘʧʨʘʚʣʷʶʱʠʤ. ʇʨʫʞʠʥʘ ʥʘʯʠʥʘʝʪ ʩʞʠʤʘʪʴʩʷ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʠʙʨʘʮʠʠ ʠ ʚʝʩʘ ʚʦʜʠʪʝʣʷ, ʢʦʛʜʘ ʦʥʘ ʧʦʣʥʦʩʪʴʶ ʩʦʞʤʝʪʩʷ,  ʚ 

ʨʘʙʦʪʫ ʚʢʣʶʯʘʝʪʩʷ ʧʦʨʰʝʥʴ ʧʥʝʚʤʦʮʠʣʠʥʜʨʘ, ʦʥ ʜʚʠʛʘʝʪʩʷ ʚʥʠʟ, ʚʦʟʜʫʭ 

ʩʞʠʤʘʝʪʩʷ, ʩʦʟʜʘʚʘʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ ʧʦʨʰʥʷ. ʊʘʢʞʝ ʚʦʟʜʫʭ ʯʝʨʝʟ 

ʜʨʦʩʩʝʣʴ ʟʘʭʦʜʠʪ ʚ ʧʦʣʦʩʪʴ, ʢʦʪʦʨʘ ̫ ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʨʧʫʩʝ. ʈʝʛʫʣʠʨʫʷ 

ʟʦʣʦʪʥʠʢʦʤ ʚʝʣʠʯʠʥʫ ʦʪʢʨʳʪʠʷ ʦʪʚʝʨʩʪʠʷ, ʤʦʞʝʤ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʣʫ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʣʝʙʘʥʠʷ ʧʦʜʚʝʩʢʠ ʩʠʜʝʥʠʷ. 

ʇʨʠ ʜʚʠʞʝʥʠʠ ʧʦʨʰʥʷ ʧʥʝʚʤʦʮʠʣʠʥʜʨʘ ʚʚʝʨʭ ʦʪʚʝʨʩʪʠʝ ʟʦʣʦʪʥʠʢʘ ʙʫʜʝʪ 

ʩʦʟʜʘʚʘʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ ʧʦʨʰʥʷ, ʪʝʤ ʩʘʤʳʤ ʩʛʣʘʞʠʚʘʪʴ ʢʦʣʝʙʘʥʠʷ 

ʦʩʥʦʚʘʥʠʷ ʩʠʜʝʥʠʷ. 

ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʘʤʦʨʪʠʟʘʪʦʨ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʛʘʩʠʪ ʢʦʣʝʙʘʥʠʷ ʧʦʜʚʝʩʢʠ. 
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ʋʩʪʘʥʦʚʠʚ ʪʘʢʫʶ ʧʦʜʚʝʩʢʫ ʥʘ ʛʨʫʟʦʚʦʡ ʘʚʪʦʤʦʙʠʣʴ, ʤʦʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʟʠʪʴ ʚʠʙʨʘʮʠʦʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʠʪʝʣʷ.  

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1 ï ʇʥʝʚʤʘʪʠʯʝʩʢʘʷ ʧʦʜʚʝʩʢʘ ʩʠʜʝʥʴʷ ʩ ʨʝʛʫʣʠʨʦʚʢʦʡ ʩʠʣʳ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʣʝʙʘʥʠʡ ʧʦʜʚʝʩʢʠ 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʏʫʧʨʠʢʦʚ ʖ.ʀ. ɻʠʜʨʘʚʣʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʯʝʣʦʚʝʢʘ ï ʦʧʝʨʘʪʦʨʘ 

ʦʪ ʦʙʱʝʡ ʚʠʙʨʘʮʠʠ. ï ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1987. ï 224 ʩ.  

 

ʀɿʋʏɽʅʀɽ ʅɸɼʆʈɻɸʅʀɿʄɽʅʅʓʍ ʉʀʉʊɽʄ ʉ ʇʆʄʆʑʔʖ 

ʄɸʊɽʄɸʊʀʏɽʉʂʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ  

ʅ.ɹ. ɹʝʣʴʢʦʚʘ, ʅ.ʐ. ʂʘʢʠʤʦʚʘ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʅ.ɸ. ʏʝʨʥʝʮʢʘʷ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 

ʅʘʜʦʨʛʘʥʠʟʤʝʥʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʠʟʫʯʘʝʪ ʵʢʦʣʦʛʠʷ ï ʧʦʧʫʣʷʮʠʠ, 

ʙʠʦʮʝʥʦʟʳ, ʵʢʦʩʠʩʪʝʤʳ, ï ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦʞʥʳ. ɺ ʥʠʭ ʚʦʟʥʠʢʘʝʪ ʤʥʦʞʝʩʪʚʦ 

ʚʟʘʠʤʦʩʚʷʟʝʡ, ʩʠʣʘ ʠ ʧʦʩʪʦʷʥʩʪʚʦ ʢʦʪʦʨʳʭ ʥʝʧʨʝʨʳʚʥʦ ʤʝʥʷʶʪʩʷ. ʆʜʥʠ ʠ ʪʝ ʞʝ 

ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʣʠʯʥʳʤ, ʠʥʦʛʜʘ ʧʨʷʤʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʚ ʢʘʢʦʤ ʩʦʩʪʦʷʥʠʠ 

ʥʘʭʦʜʠʣʘʩʴ ʩʠʩʪʝʤʘ ʚ ʤʦʤʝʥʪ ʚʦʟʜʝʡʩʪʚʠʷ.  
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ʇʨʝʜʚʠʜʝʪʴ ʦʪʚʝʪʥʳʝ ʨʝʘʢʮʠʠ ʩʠʩʪʝʤʳ ʥʘ ʜʝʡʩʪʚʠʝ ʢʦʥʢʨʝʪʥʳʭ ʬʘʢʪʦʨʦʚ 

ʤʦʞʥʦ ʣʠʰʴ ʯʝʨʝʟ ʩʣʦʞʥʳʡ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʥʝʡ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. ʇʦʵʪʦʤʫ ʚ ʵʢʦʣʦʛʠʠ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ ʤʝʪʦʜ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ  ʢʘʢ ʩʨʝʜʩʪʚʦ 

ʠʟʫʯʝʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ.  

ʉʫʪʴ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʩʠʤʚʦʣʦʚ 

ʩʪʨʦʠʪʩʷ ʘʙʩʪʨʘʢʪʥʦʝ ʫʧʨʦʱʝʥʥʦʝ ʧʦʜʦʙʠʝ ʠʟʫʯʘʝʤʦʡ ʩʠʩʪʝʤʳ. ɿʘʪʝʤ, ʤʝʥʷʷ 

ʟʥʘʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʠʩʩʣʝʜʫʶʪ, ʢʘʢ ʧʦʚʝʜʝʪ ʩʝʙʷ ʜʘʥʥʘʷ 

ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ, ʪ.ʝ. ʢʘʢ ʠʟʤʝʥʠʪʩʷ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

ʄʦʜʝʣʠ ʩʪʨʦʷʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʚʝʜʝʥʠʡ, ʥʘʢʦʧʣʝʥʥʳʭ ʚ ʧʦʣʝʚʳʭ 

ʥʘʙʣʶʜʝʥʠʷʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʭ. ʏʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, 

ʢʦʪʦʨʘʷ ʙʳʣʘ ʙʳ ʘʜʝʢʚʘʪʥʦʡ, ʪ.ʝ. ʧʨʘʚʠʣʴʥʦ ʦʪʨʘʞʘʣʘ ʨʝʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʪʨʝʙʫʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʟʥʘʥʠʷ. ʆʪʨʘʟʠʪʴ ʚʩʝ ʙʝʩʢʦʥʝʯʥʦʝ 

ʤʥʦʞʝʩʪʚʦ ʩʚʷʟʝʡ ʧʦʧʫʣʷʮʠʠ ʠʣʠ ʙʠʦʮʝʥʦʟʘ ʚ ʝʜʠʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʝ 

ʥʝʨʝʘʣʴʥʦ. ʆʜʥʘʢʦ ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʧʦʥʠʤʘʥʠʝʤ, ʯʪʦ ʚ ʥʘʜʦʨʛʘʥʠʟʤʝʥʥʳʭ 

ʩʠʩʪʝʤʘʭ ʠʤʝʝʪʩʷ ʚʥʫʪʨʝʥʥʷʷ ʩʪʨʫʢʪʫʨʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʝʡʩʪʚʫʝʪ ʧʨʠʥʮʠʧ 

çʥʝ ʚʩʝ ʩʚʷʟʠ ʩʫʱʝʩʪʚʝʥʥʳè, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʛʣʘʚʥʳʝ ʩʚʷʟʠ ʠ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ 

ʠʣʠ ʤʝʥʝʝ ʚʝʨʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʢ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ.  

ɺ ʧʦʩʪʨʦʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʳʜʝʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ.  

¶ ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʮʝʣʝʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

¶ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʵʢʦʩʠʩʪʝʤʳ, ʠʩʭʦʜʷ ʠʟ ʵʪʠʭ ʮʝʣʝʡ; 

¶ ʬʦʨʤʫʣʠʨʦʚʢʫ ʟʘʢʦʥʦʚ ʠ ʧʨʘʚʜʦʧʦʜʦʙʥʳʭ ʛʠʧʦʪʝʟ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʪʨʫʢʪʫʨʳ ʵʢʦʩʠʩʪʝʤʳ, ʤʝʭʘʥʠʟʤʦʚ ʝʝ ʧʦʚʝʜʝʥʠʷ ʚ ʮʝʣʦʤ ʠʣʠ ʦʪʜʝʣʴʥʳʭ 

ʯʘʩʪʝʡ (ʧʨʠ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʵʪʠ ʟʘʢʦʥʳ "ʥʘʭʦʜʠʪ" ʢʦʤʧʴʶʪʝʨ); 

¶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʤʦʜʝʣʠ (ʦʧʨʝʜʝʣʝʥʠʝ ʝʝ ʧʘʨʘʤʝʪʨʦʚ); 

¶ ʚʝʨʠʬʠʢʘʮʠʶ ʤʦʜʝʣʠ (ʧʨʦʚʝʨʢʫ ʝʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʦʮʝʥʢʫ 

ʩʪʝʧʝʥʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʨʝʘʣʴʥʦʡ ʵʢʦʩʠʩʪʝʤʝ); 

¶ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʜʝʣʠ (ʘʥʘʣʠʟ ʫʩʪʦʡʯʠʚʦʩʪʠ ʝʝ ʨʝʰʝʥʠʡ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʠʟʤʝʥʝʥʠʷʤ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʨ.) ʠ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʥʝʡ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʥʳʝ ʛʠʧʦʪʝʟʳ ʧʨʠʚʦʜʷʪ ʢ ʩʭʦʜʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, 

ʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʣʫʞʠʪ ʦʜʥʠʤ ʠʟ ʧʫʪʝʡ ʘʥʘʣʠʟʘ ʨʝʘʣʴʥʦʩʪʠ.  

ɺʠʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʦʧʠʩʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ, ʚʘʨʠʘʮʠʦʥʥʦʝ ʠʩʯʠʩʣʝʥʠʝ, ʢʣʝʪʦʯʥʳʝ ʘʚʪʦʤʘʪʳ, 

ʥʝʡʨʦʥʥʳʡ ʩʝʪʠ, "ʦʨʛʘʥʠʟʤʝʥʥʳʝ" ʤʦʜʝʣʠ, ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʉʜʝʣʘʣʠ ʚʳʚʦʜ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ 

ʤʝʪʦʜ. ʊʘʢʦʡ ʤʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʵʢʦʩʠʩʪʝʤ ʚ 

ʜʠʥʘʤʠʢʝ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʵʢʦʩʠʩʪʝʤ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʢʦʪʦʨʳʝ ʪʨʫʜʥʦ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʚ ʨʝʘʣʴʥʦʩʪʠ.  
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ʈʠʩ. 1. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʵʢʦʣʦʛʠʠ 

 

ʊʘʙʣʠʮʘ 1 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

 
ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʧʨʠʤʝʥʝʥʠʝ ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ 

ʇʦʟʚʦʣʷʝʪ ʦʧʠʩʳʚʘʪʴ ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ 

(ʙʠʦʤʘʩʩʳ) ʢʘʞʜʦʡ ʧʦʧʫʣʷʮʠʠ, ʚʭʦʜʷʱʝʡ ʚ 

ʠʟʫʯʘʝʤʫʶ ʩʠʩʪʝʤʫ. 

ɺ ʦʙʱʝʤ ʚʠʜʝ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ 

( ) ( )1,...wi ,,...,, 21 == wi

i xxxtF
dt

dx

                    (1) 

ʛʜʝ w  ï ʯʠʩʣʦ ʚʠʜʦʚ ʚ ʩʦʦʙʱʝʩʪʚʝ, ix
 ï 

ʯʠʩʣʝʥʥʦʩʪʠ i-ʛʦ ʚʠʜʘ, t  ï ʚʨʝʤʷ. ɽʩʣʠ ʩʜʝʣʘʪʴ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʩʨʝʜʳ ʠ 

ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʠ ʩʦʦʙʱʝʩʪʚʘ (ʪ.ʝ. ʠʩʯʝʟʥʫʚʰʠʡ 

ʚʠʜ ʥʝ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʚʥʦʚʴ, ʘ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ 

( ) ( )1,...wi ,,...,0,,..., 111 =+- wiii xxxxtF
, ʪʦ ʫʨʘʚʥʝʥʠʷ 

(1) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ (ɸʙʨʦʩʦʚ, ʂʦʚʨʦʚ, 

1977) 

ʇʦʟʚʦʣʷʶʪ 

ʦʧʠʩʳʚʘʪʴ 

ʜʠʥʘʤʠʢʫ  

ʧʨʦʮʝʩʩʦʚ  

ʚ ʨʝʞʠʤʝ  

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʅʝʜʦʩʪʘʪʢʦʤ 

ʷʚʣʷʝʪʩʷ 

ʧʨʠʥʮʠʧʠʘʣʴ-

ʥʘʷ ʪʨʫʜʥʦʩʪʴ 

ʚ ʪʦʤ, ʯʪʦ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ 

ʩʠʩʪʝʤʘʪʠʯʝʩ-

ʢʠʭ ʧʨʘʚʠʣ 

ʚʳʚʦʜʘ ʩʘʤʠʭ 

ʫʨʘʚʥʝʥʠʡ 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ  

ʚ ʵʢʦʣʦʛʠʠ 

ɼʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ: 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʚ 

ʧʨʠʨʦʜʝ ʯʝʪʢʠʭ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ ʚ 

ʩʦʦʙʱʝʩʪʚʘʭ 

ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ: 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʥʫʪʨʝʥʥʝʡ 

ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʡ ʠ ʩʦʦʙʱʝʩʪʚ; 

ʦʧʨʝʜʝʣʷʝʪ ʨʦʣʴ ʚʥʫʪʨʝʥʥʝʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʧʦʜʜʝʨʞʘʥʠʠ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʘʜʦʨʛʘʥʠʟʤʝʥʥʳʭ 

ʩʠʩʪʝʤ 

ʊʘʢʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ: 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʵʢʦʩʠʩʪʝʤ ʠ ʧʦʧʫʣʷʮʠʡ 

(ʩʦʩʪʦʷʥʠʝ, ʵʢʟʦʛʝʥʥʳʝ 
ʚʦʟʜʝʡʩʪʚʠʷ) 

ʉʪʨʘʪʝʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʙʱʠʭ ʟʘʢʦʥʦʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

(ʩʪʘʙʠʣʴʥʦʩʪʴ, ʨʘʟʥʦʦʙʨʘʟʠʝ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʚʦʟʜʝʡʩʪʚʠʷʤ, ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʟʚʨʘʱʘʪʴʩʷ ʚ ʠʩʭʦʜʥʦʝ 

ʩʦʩʪʦʷʥʠʝ). ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʩʠʩʪʝʤʘʤʠ 

ʕʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ: 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʱʝʩʪʚʘ ʠ ʧʨʠʨʦʜʳ 

(ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ) 
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ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʧʨʠʤʝʥʝʥʠʝ ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

( ) ( )1,...wi ,,...,,
~

21 == wii

i xxxtFx
dt

dx

. 

ɼʘʣʴʥʝʡʰʝʝ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ  

ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʦʚʦʜʠʪʩʷ  

ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ ʬʫʥʢʮʠʡ iF
~

. 

ɺʘʨʠʘʮʠʦʥʥʦʝ ʠʩʯʠʩʣʝʥʠʝ 

ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʧʨʠʥʮʠʧʦʚ. ʉʦʛʣʘʩʥʦ ʠʤ ʚ ʨʝʘʣʴʥʦʩʪʠ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʩʦʩʪʦʷʥʠʷ 

ʩʠʩʪʝʤʳ, ʘ ʠʤʝʥʥʦ: ʩʦʩʪʦʷʥʠʷ ʩ ʵʢʩʪʨʝʤʘʣʴʥʳʤ 

ʟʥʘʯʝʥʠʝʤ ʯʠʩʣʦʚʦʡ ʬʫʥʢʮʠʠ ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʘ, 

ʥʘʟʳʚʘʝʤʳʭ ñʮʝʣʝʚʦʡ ʬʫʥʢʮʠʝʡò, ʢʦʪʦʨʘʷ 

ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʚʠʪʠʝ ʧʨʠʨʦʜʥʦʡ ʩʠʩʪʝʤʳ. 

ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʧʨʠʥʮʠʧʳ 

ʧʦʣʫʯʠʣʠ ʚ ʬʠʟʠʢʝ, ʤʝʭʘʥʠʢʝ, ʪʝʨʤʦʜʠʥʘʤʠʢʝ, 

ʵʢʦʥʦʤʠʢʝ, ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ. 

ʉ ʠʭ ʧʦʤʦʱʴʶ 

ʫʜʘʝʪʩʷ ʨʝʰʘʪʴ 

ʟʘʜʘʯʠ ʩ ʬʘʟʦʚʳʤʠ 

ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʚʠʜʘ 

 ,ʉʭÍ ʛʜʝ  

ʉ ï ʟʘʤʢʥʫʪʦʝ 

ʤʥʦʞʝʩʪʚʦ  

n-ʤʝʨʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʉʫʱʝʩʪʚʝʥ- 

ʥʦʝ 

ʚʦʟʨʘʩʪʘʥʠʝ 

ʪʨʫʜʥʦʩʪʝʡ 

 ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʨʘʟʤʝʨʥʦʩʪʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʜʚʘ ʚʠʜʘ 

ʩʝʪʝʡ: 

1. ʄʥʦʛʦʩʣʦʡʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʠʟ ʚʭʦʜʷʱʝʛʦ, 

ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʚʥʫʪʨʝʥʥʠʭ ʠ 

ʚʳʭʦʜʷʱʝʛʦ ʩʣʦʝʚ. ʉʣʦʠ ʦʙʨʘʟʫʶʪʩʷ 

ʥʝʣʠʥʝʡʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ (ʥʝʡʨʦʥʘʤʠ), ʢʘʞʜʳʡ 

ʥʝʡʨʦʥ ʦʜʥʦʛʦ ʩʣʦʷ ʩʚʷʟʘʥ ʩʦ ʚʩʝʤʠ ʥʝʡʨʦʥʘʤʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ, ʢʘʞʜʦʤʫ ʩʦʝʜʠʥʝʥʠʶ ʧʨʠʧʠʩʘʥ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʝʩ, ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ 

ʦʪʩʫʪʩʪʚʫʝʪ, ʘ ʪʘʢʞʝ ʥʝʚʦʟʤʦʞʥʳ ʥʠʢʘʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʦʜʥʦʛʦ ʩʣʦʷ. ɺ 

ʨʘʙʦʪʝ ʩ ʥʝʡʨʦʥʥʦʡ ʩʝʪʴʶ ʚʳʜʝʣʷʶʪ ʜʚʘ ʵʪʘʧʘ: 

ʦʙʫʯʝʥʠʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ. ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ 

ʦʙʫʯʘʶʱʝʡ ʧʨʦʮʝʜʫʨʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʝʩʣʠ 

ʩʝʪʴ ʜʘʝʪ ʥʝʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ, ʪʦ ʚʝʩʘ 

ʢʦʨʨʝʢʪʠʨʫʶʪ ʪʘʢ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʦʰʠʙʢʫ. 

2. ʉʝʪʴ ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟ ʚʭʦʜʷʱʝʛʦ ʠ 

ʚʳʭʦʜʷʱʝʛʦ ʩʣʦʝʚ. ɺʳʭʦʜʷʱʠʡ ʩʣʦʡ ʦʙʳʯʥʦ 

ʩʦʩʪʦʠʪ ʠʟ ʵʣʝʤʝʥʪʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ 

ʜʚʫʤʝʨʥʫʶ ʢʚʘʜʨʘʪʥʫʶ (ʠʣʠ ʜʨʫʛʦʡ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ) ʨʝʰʝʪʢʫ. ʂʘʞʜʳʡ 

ʥʝʡʨʦʥ ʩʚʷʟʘʥ ʩ ʙʣʠʞʘʡʰʠʤʠ ʩʦʩʝʜʷʤʠ. 

ʅʝʡʨʦʥʳ ʩʦʜʝʨʞʘʪ ʚʝʩʘ (ʚʝʢʪʦʨ ʚʝʩʦʚ), ʢʘʞʜʳʡ 

ʠʟ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʭʦʜʷʱʝʤʫ ʟʥʘʯʝʥʠʶ. 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ 

ʧʦʟʚʦʣʷʶʪ 

ʵʬʬʝʢʪʠʚʥʦ ʩʪʨʦʠʪʴ 

ʥʝʣʠʥʝʡʥʳʝ 

ʟʘʚʠʩʠʤʦʩʪʠ, ʙʦʣʝʝ 

ʪʦʯʥʦ ʦʧʠʩʳʚʘʶʱʠʝ 

ʥʘʙʦʨʳ ʜʘʥʥʳʭ, 

ʧʦʟʚʦʣʷʝʪ 

ʩʦʢʨʘʱʘʪʴ  

ʯʠʩʣʦ  

ʷʜʝʨ,  

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʢʦʦʨʜʠʥʘʪʳ  

ʠ ʨʘʟʤʳʪʦʩʪʴ 

ʢʘʞʜʦʛʦ ʷʜʨʘ.  

ʕʪʦ ʧʦʟʚʦʣʷʝʪ  

ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ 

ʧʘʨʘʜʠʛʤʳ 

ʣʦʢʘʣʴʥʦʡ  

ʷʜʝʨʥʦʡ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ 

ʫʩʢʦʨʷʪʴ 

ʜʘʣʴʥʝʡʰʠʡ 

ʧʨʦʮʝʩʩ  

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. 

ʉʘʤʘ ʤʦʜʝʣʴ 

ʥʝʡʨʦʥʘ ʠʤʝʝʪ 

ʧʦʨʦʛʦʚʳʡ ʚʠʜ 

ʧʝʨʝʭʦʜʥʦʡ 

ʬʫʥʢʮʠʠ. 

ʂʣʝʪʦʯʥʳʝ ʘʚʪʦʤʘʪʳ 

ʕʪʦʪ ʤʝʪʦʜ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪ ʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʠʥʘʤʠʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ. ʂʣʝʪʢʠ ʤʦʛʫʪ ʤʝʥʷʪʴ ʩʚʦʝ ʩʦʩʪʦʷʥʠʝ ʚ 

ʰʘʛʠ ʜʠʩʢʨʝʪʥʦʛʦ ʚʨʝʤʝʥʠ, ʦʙʳʯʥʦ ʦʥʠ ʵʪʦ 

ʜʝʣʘʶʪ ʩʠʥʭʨʦʥʥʦ. ʉʫʜʴʙʘ ʢʣʝʪʢʠ ʟʘʚʠʩʠʪ ʦʪ 

ʦʢʨʫʞʘʶʱʠʭ ʝʝ ʩʦʩʝʜʝʡ (ʩʦʩʝʜʠ ʧʝʨʚʦʛʦ ʨʦʜʘ ï 

ʮʝʥʪʨʘʣʴʥʘʷ ʢʣʝʪʢʘ ʠ ʯʝʪʳʨʝ ʧʨʠʤʳʢʘʶʱʠʭ, 

ʆʜʥʦʥʘʧʨʘʚʣʝʥʥʳʡ 

ʧʦʪʦʢ ʠʥʬʦʨʤʘʮʠʠ 

ʦʪ ɿʋ ʢ ʵʣʝʤʝʥʪʘʤ, 

ʧʦʩʢʦʣʴʢʫ ʟʘʧʨʦʩʦʚ 

ʦʪ ʵʣʝʤʝʥʪʦʚ 

ʤʘʪʨʠʮʳ ʢ ɿʋ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʚʦʦʙʱʝ ʥʝ 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚ

ʘʥʥʳʭ ʯʠʧʦʚ, 

ʯʪʦ ʧʦʜ ʩʠʣʫ 

ʪʦʣʴʢʦ 

ʢʨʫʧʥʳʤ 
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ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʧʨʠʤʝʥʝʥʠʝ ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ʩʦʩʝʜʠ ʚʪʦʨʦʛʦ ʨʦʜʘ ï ʮʝʥʪʨʘʣʴʥʘʷ ʢʣʝʪʢʘ ʠ 8 

ʧʨʠʤʳʢʘʶʱʠʭ) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʫʥʢʮʠʠ 

ʧʝʨʝʭʦʜʘ. ʇʨʘʚʠʣʘ ʧʝʨʝʭʦʜʘ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʬʦʨʤʫʣʦʡ 

( ) ,,,...,1

tt +-

- =
s

t

s

t

s

t

s

t aaafa
 

ʛʜʝ 
 s

ta
 ï ʩʦʩʪʦʷʥʠʝ ʢʣʝʪʢʠ s ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t; 

Ű ï ˊʘʥʛ ʩʦʩʝʜʥʠʭ ʢʣʝʪʦʢ; f ï ʬʫʥʢʮʠʷ ʤʝʩʪʥʦʛʦ 

ʧʝʨʝʭʦʜʘ. ʅʘʙʦʨ ʚʝʣʠʯʠʥ 
{ } Isas

t Í"
 ʥʘʟʳʚʘʝʪʩʷ 

ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʢʣʝʪʦʯʥʦʛʦ ʘʚʪʦʤʘʪʘ ʚ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ t  (I ï ʤʥʦʞʝʩʪʚʦ ʠʥʜʝʢʩʦʚ ʢʣʝʪʦʢ). 

ʧʨʦʠʩʭʦʜʠʪ.  

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʵʣʝʤʝʥʪʦʚ 

 ʠ ʛʠʙʢʦʩʪʴ, 

ʚʦʟʤʦʞʥʦʩʪʴ  

çʥʘ ʣʝʪʫè ʧʦʤʝʥʷʪʴ 

ʬʫʥʢʮʠʶ ʧʝʨʝʭʦʜʦʚ 

ʩʨʘʟʫ ʫ ʚʩʝʭ 

ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ. 

ʧʨʦʠʟʚʦʜʠ- 

ʪʝʣʷʤ 

ʤʠʢʨʦʵʣʝʢʪ-

ʨʦʥʠʢʠ. 

ɹʳʩʪʨʦ- 

ʜʝʡʩʪʚʠʝ  

ʧʘʜʘʝʪ ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦ-

ʥʘʣʴʥʦ 

ʢʦʣʠʯʝʩʪʚʫ 

ʰʘʛʦʚ ʬʫʥʢʮʠʠ 

ʧʝʨʝʭʦʜʦʚ. 

çʆʨʛʘʥʠʟʤʝʥʥʳʝ ʤʦʜʝʣʠè 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʦʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ 

ʷʚʣʷʝʪʩʷ ʠʥʜʠʚʠʜ - individual-based models. 

ʀʥʜʠʚʠʜ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʫʥʠʢʘʣʴʥʫʶ, 

ʜʠʩʢʨʝʪʥʫʶ ʝʜʠʥʠʮʫ, ʫ ʢʦʪʦʨʦʡ ʝʩʪʴ ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ ʝʱʝ ʦʜʥʘ ʯʝʨʪʘ ʚ ʜʦʧʦʣʥʝʥʠʠ ʢ ʚʦʟʨʘʩʪʫ, 

ʢʦʪʦʨʘʷ ʤʝʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ: 

ʚʝʩ, ʨʘʥʛ ʚ ʩʦʮʠʘʣʴʥʦʡ ʠʝʨʘʨʭʠʠ ʠ ʪ.ʧ. ʄʦʜʝʣʠ, 

ñʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʥʜʠʚʠʜʝò, ʩʪʨʦʷʪ ʩʥʠʟʫ ʚʚʝʨʭ, 

ʥʘʯʠʥʘʷ ʩ ñʯʘʩʪʝʡò (ʠʥʜʠʚʠʜʦʚ) ʩʠʩʪʝʤʳ 

(ʧʦʧʫʣʷʮʠʠ). ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʯʘʩʪʦ 

ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ 

ʩʚʦʡʩʪʚʘ ʩʠʩʪʝʤʳ ʚʦʟʥʠʢʘʶʪ ʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʯʘʩʪʷʤʠ. 

ɺʦʟʤʦʞʥʦʩʪʴ 

ʠʟʫʯʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʩʚʷʟʝʡ ʚ ʦʙʱʝʡ 

ʵʢʦʩʠʩʪʝʤʝ ʠ ʝʝ 

ʧʦʩʪʨʦʝʥʠʷ 

ʋʧʨʦʱʝʥʥʘʷ 

ʤʦʜʝʣʴ, 

ʢʦʪʦʨʘʷ ʥʝ 

ʫʯʠʪʳʚʘʝʪ ʚʩʶ 

ʧʦʣʥʦʪʫ 

ʩʚʷʟʝʡ. 
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ʉ.ɸ. ɺʦʡʥʘʰ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʬʝʩʩʦʨ, ʢ.ʪ.ʥ. ɸ.ʅ. ʇʣʦʱʘʜʥʦʚ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʈʘʙʦʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʈʀʀ ɸʣʪɻʊʋ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʦʢʪʦʨʘ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʉʠʪʥʠʢʦʚʘ ɺ.ʈ., ʧʨʠʚʝʣʠ ʢ ʩʦʟʜʘʥʠʶ ʘʚʪʦʪʨʘʢʪʦʨʘ, 

ʦʙʲʝʜʠʥʠʚʰʝʛʦ ʚ ʩʝʙʝ ʩʚʦʡʩʪʚʘ ʘʚʪʦʤʦʙʠʣʷ ʠ ʪʨʘʢʪʦʨʘ [1-3]. ɸʚʪʦʪʨʘʢʪʦʨ ʚ 

ʚʠʜʝ ʢʦʣʝʩʥʦʛʦ ʜʚʫʭʦʩʥʦʛʦ ʵʥʝʨʛʦʤʦʜʫʣʷ ʕʄ-0,6 ʩ ʜʚʠʛʘʪʝʣʝʤ ʤʦʱʥʦʩʪʴʶ 21 

ʢɺʪ ʠ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ ʰʘʩʩʠ 10 ʢʅ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʦʚʳʡ ʢʣʘʩʩ 



99 

 

ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʟʘʥʠʤʘʶʱʠʭ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʤʝʞʜʫ ʛʨʫʟʦʚʳʤʠ ʘʚʪʦʤʦʙʠʣʷʤʠ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʪʨʘʢʪʦʨʘʤʠ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʘʚʪʦʪʨʘʢʪʦʨʘ ʷʚʣʷʝʪʩʷ ʧʝʨʝʜʥʝʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʢʘʙʠʥʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʣʝʩ ʦʜʠʥʘʢʦʚʦʛʦ ʜʠʘʤʝʪʨʘ, ʧʨʠʤʝʥʝʥʠʝ 

ʩʘʤʦʩʚʘʣʴʥʦʛʦ ʟʘʜʥʝʨʘʟʛʨʫʞʘʝʤʦʛʦ ʢʫʟʦʚʘ ʘʧʧʘʨʝʣʴʥʦʛʦ ʪʠʧʘ (ʩ ʫʧʦʨʦʤ ʚ 

ʧʦʯʚʫ ʚ ʢʨʘʡʥʝʤ ʩʙʨʦʰʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ), ʫʩʪʘʥʦʚʢʘ ʪʷʛʦʚʦʡ ʣʝʙʝʜʢʠ, ʨʘʟʚʠʪʘʷ 

ʩʠʩʪʝʤʘ ɺʆʄʦʚ, ʥʘʣʠʯʠʝ ɻʉʆʄ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʠ ʘʢʪʠʚʥʦʤ ʫʯʘʩʪʠʠ ʘʚʪʦʨʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʝʥʳ 

ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʪʨʘʢʪʦʨʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʢ ʧʦʛʨʫʟʢʝ 

ʰʪʫʯʥʳʭ ʠ ʟʘʪʘʨʝʥʥʳʭ ʛʨʫʟʦʚ ʚ ʢʨʝʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʭʦʟʷʡʩʪʚʘʭ (ʂʌʍ) 

ʠ ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ (ʃʇʍ) ʥʘʩʝʣʝʥʠʷ [4,5]. ʅʘ ʧʘʪʝʥʪʥʦʤ ʫʨʦʚʥʝ 

ʧʨʦʚʝʜʝʥʳ ʨʘʟʨʘʙʦʪʢʠ,  ʩʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩ. 1, ʧʦʟʚʦʣʷʶʱʠʝ 

ʧʦʣʫʯʠʪʴ ʥʦʚʳʡ ʧʨʦʜʫʢʪ ï ʢʦʤʧʣʝʢʩ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʰʠʥ (ʊʊʄ) ʥʘ ʙʘʟʝ ʘʚʪʦʪʨʘʢʪʦʨʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʘʤʦʧʦʛʨʫʟʢʫ-ʨʘʟʛʨʫʟʢʫ ʛʨʫʟʦʚ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʩʥʠʞʝʥʠʠ 

ʟʘʪʨʘʪ ʨʫʯʥʦʛʦ ʪʨʫʜʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʝʨʝʚʦʟʦʢ ʚ ʂʌʍ ʠ ʃʇʍ ʚ 

ʣʝʩʦʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ. 

ʇʨʦʚʦʜʠʤʳʝ ʨʘʟʨʘʙʦʪʢʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦ ʚʳʷʚʣʝʥʠʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʣʠʷʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʥʘʛʨʫʞʝʥʥʦʩʪʴ ʩʠʣʦʚʦʡ 

ʫʩʪʘʥʦʚʢʠ, ʩʠʣʦʚʦʡ ʧʝʨʝʜʘʯʠ, ʭʦʜʦʚʦʡ ʠ ʥʝʩʫʱʝʡ ʩʠʩʪʝʤ ʵʥʝʨʛʦʤʦʜʫʣʷ, ʧʦ 

ʦʙʦʩʥʦʚʘʥʠʶ ʦʧʪʠʤʘʣʴʥʳʭ ʩʭʝʤʥʳʭ ʨʝʰʝʥʠʡ ʘʛʨʝʛʘʪʦʚ ʥʘ ʙʘʟʝ ʘʚʪʦʪʨʘʢʪʦʨʘ. 

ʀʪʦʛʦʤ ʨʘʙʦʪʳ ʩʪʘʥʫʪ ʧʦʣʦʞʝʥʠʷ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʘʛʨʝʛʘʪʠʨʫʝʤʦʩʪʠ 

ʘʚʪʦʪʨʘʢʪʦʨʘ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ ʫʟʣʦʚ 

ʥʘʚʝʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʤʝʪʦʜʘʤʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ, ʪʝʦʨʠʠ 

ʘʚʪʦʤʦʙʠʣʷ ʪʝʦʨʠʠ ʪʨʘʢʪʦʨʘ, ʪʝʦʨʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʠ ʜʨʫʛʠʭ 

ʩʧʝʮʧʨʝʜʤʝʪʦʚ ʧʨʦʚʝʜʝʥ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʠʣʦʚʦʡ ʥʘʛʨʫʞʝʥʥʦʩʪʠ 

ʘʚʪʦʪʨʘʢʪʦʨʘ ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. ʇʨʠʥʷʪʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʠ 

ʦʙʦʟʥʘʯʝʥʠʷ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2. ʆʩʴ Y ʩʦʚʤʝʱʝʥʘ ʩ 

ʦʩʴʶ ʚʝʜʫʱʠʭ ʢʦʣʝʩ ʟʘʜʥʝʛʦ ʤʦʩʪʘ, ʦʩʴ ʍ ï ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʦʜʦʣʴʥʦʡ ʦʩʴʶ 

ʩʠʤʤʝʪʨʠʠ ʘʚʪʦʪʨʘʢʪʦʨʘ.  

ɼʣʷ ʢʘʞʜʦʡ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʊʊʄ ʩ ʫʯʝʪʦʤ ʨʝʞʠʤʦʚ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʣʫʯʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʰʝʩʪʠ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ 

(ʈʭ ,  ʈʫ ,  ʈz ,  ʄʭ ,  ʄʫ  ʠ  ʄz ), ʩʚʝʜʝʥʥʳʝ ʚ ʠʪʦʛʦʚʫʶ ʪʘʙʣʠʮʫ. ʋʯʠʪʳʚʘʷ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʘʟʤʝʨʥʦʩʪʴ ʠʪʦʛʦʚʦʡ ʪʘʙʣʠʮʳ, ʥʠʞʝ  ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ ʪʦʣʴʢʦ ʜʣʷ ʦʜʥʦʡ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ 

ʤʘʰʠʥ ï ʧʦʛʨʫʟʦʯʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʘʰʠʥʳ, ʦʩʥʘʱʝʥʥʦʡ ʤʝʭʘʥʠʟʤʦʤ 

ʧʦʛʨʫʟʢʠ-ʨʘʟʛʨʫʟʢʠ ʩ ʥʘʚʝʩʥʦʡ ʩʪʨʝʣʦʡ ʬʝʨʤʝʥʥʦʛʦ ʪʠʧʘ (ʧʘʪʝʥʪ ʈʌ 

ˉ2449902): 

 

ʈʭ = 0,   ʈʫ = 0,   ʈz = 30 ʢʅ,   ʄʭ = 0,   ʄʫ = 120 ʢʅ 
.
 ʤ,   ʄz = 0. 
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ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʧʘʪʝʥʪʥʦʤ ʫʨʦʚʥʝ ʚʦʧʨʦʩʦʚ  

ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ  ʢʦʥʩʪʨʫʢʮʠʠ ʘʚʪʦʪʨʘʢʪʦʨʘ  

ʢ ʧʦʛʨʫʟʦʯʥʦ-ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʨʘʙʦʪʘʤ: 
ʘ ï ʩʘʤʦʩʚʘʣʴʥʳʡ ʢʫʟʦʚ ʘʧʧʘʨʝʣʴʥʦʛʦ ʪʠʧʘ (ʧʘʪʝʥʪ ʈʌ ˉ103332); ʙ ï ʤʝʭʘʥʠʟʤ  

ʜʣʷ ʢʦʥʪʝʡʥʝʨʥʦʡ ʧʦʛʨʫʟʢʠ-ʨʘʟʛʨʫʟʢʠ (ʧʘʪʝʥʪ ʈʌ  ˉ111071); ʚ ï ʛʨʫʟʦʚʘʷ ʧʣʘʪʬʦʨʤʘ, 

ʦʩʥʘʱʝʥʥʘʷ ʢʦʥʠʢʦʤ (ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʟʘʷʚʢʝ ʥʘ ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʠʟʦʙʨʝʪʝʥʠʝ  

ʦʪ 16.03.2012 ʛ. ˉ2012110274/11); ʛ ï ʩʝʥʦʫʙʦʨʦʯʥʳʡ ʘʛʨʝʛʘʪ (ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ 

ʧʦ ʟʘʷʚʢʝ ʥʘ ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʠʟʦʙʨʝʪʝʥʠʝ ʦʪ 03.05.2012 ʛ. ˉ2012118445/11); ʜ ï ʤʝʭʘʥʠʟʤ 

ʧʦʨʮʠʦʥʥʦʡ ʨʘʟʛʨʫʟʢʠ ʢʫʟʦʚʘ (ʧʘʪʝʥʪ ʈʌ ˉ2469883); ʝ ï ʤʝʭʘʥʠʟʤ ʧʦʛʨʫʟʢʠ-ʨʘʟʛʨʫʟʢʠ  

ʩ ʥʘʚʝʩʥʦʡ ʩʪʨʝʣʦʡ ʬʝʨʤʝʥʥʦʛʦ ʪʠʧʘ (ʧʘʪʝʥʪ ʈʌ ˉ2449902); ʞ ï ʤʝʭʘʥʠʟʤ  ʧʦʛʨʫʟʢʠ 

ʟʘʪʘʨʝʥʥʳʭ ʥʘʩʳʧʥʳʭ ʠ ʥʘʚʘʣʦʯʥʳʭ ʛʨʫʟʦʚ (ʟʘʷʚʢʘ ʥʘ ʧʨʝʜʧʦʣʘʛʘʝʤʫʶ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ ʦʪ 

27.03.2013 ʛ. ˉ2013113807/17 ); ʟ ï ʤʝʭʘʥʠʟʤ ʢʘʩʩʝʪʥʦʡ ʧʦʛʨʫʟʢʠ-ʨʘʟʛʨʫʟʢʠ ʤʦʣʦʯʥʳʭ ʬʣʷʛ 

(ʧʘʪʝʥʪ ʈʌ ˉ111072); ʠ, ʢ, ʣ ï ʧʝʨʝʥʘʣʘʞʠʚʘʝʤʳʡ ʤʥʦʛʦʮʝʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʛʨʝʛʘʪ 

(ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʟʘʷʚʢʝ ʥʘ ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ   

ʠʟʦʙʨʝʪʝʥʠʝ ʦʪ 27.01.2012 ʛ.  ˉ2012102878/11) 

 

 
 

ʈʠʩ. 2. ʉʭʝʤʘ ʢ ʘʥʘʣʠʟʫ ʩʠʣʦʚʦʡ ʥʘʛʨʫʞʝʥʥʦʩʪʠ ʘʚʪʦʪʨʘʢʪʦʨʘ 
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ʆʈɻɸʅʀɿɸʎʀʗ ʊʈɸʅʉʇʆʈʊʅʆ-ʃʆɻʀʉʊʀʏɽʉʂʆɻʆ ʎɽʅʊʈɸ 

ʇʈʀɻʈɸʅʀʏʅʆɻʆ ʉʆʊʈʋɼʅʀʏɽʉʊɺɸ ʉ ʋʏɽʊʆʄ  

ʊʈɸʅʉʇʆʈʊʅʆʁ ʀʅʌʈɸʉʊʈʋʂʊʋʈʓ 

ɽ.ʂ. ɼʘʮʝʥʢʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɽ.ʄ. ɸʨʪʝʤʝʥʢʦ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʋʥʠʢʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʝʰʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʧʨʠʛʨʘʥʠʯʴʷ 

ʷʚʣʷʝʪʩʷ ʧʨʠʛʨʘʥʠʯʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ. ɻʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʤ 

ʩʧʝʮʠʬʠʢʫ ʧʨʠʛʨʘʥʠʯʴʷ, ʷʚʣʷʝʪʩʷ ʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ. 

ʇʨʠʛʨʘʥʠʯʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩʪʘʣʦ ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʚʷʟʝʡ ʨʝʛʠʦʥʦʚ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʥʘ ʛʨʘʥʠʮʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʩʝʢʘʶʪʩʷ ʤʥʦʛʠʝ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʝ ʧʨʦʙʣʝʤʳ ʛʦʩʫʜʘʨʩʪʚ, 

ʚʢʣʶʯʘʷ ʚʥʝʰʥʝʧʦʣʠʪʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʛʫʤʘʥʠʪʘʨʥʳʝ ʢʦʥʪʘʢʪʳ. 

ʈʘʟʚʠʪʠʝ ʧʨʠʛʨʘʥʠʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ, ʪ.ʢ. ʦʧʳʪ 

ʨʘʟʚʠʪʠʷ ʧʨʠʛʨʘʥʠʯʥʳʭ ʩʚʷʟʝʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʦ 

ʧʨʦʙʣʝʤʘʤ ʛʨʘʥʠʮʳ ʬʝʜʝʨʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʚʣʘʩʪʥʳʭ ʩʪʨʫʢʪʫʨ 

ʚʳʠʛʨʳʚʘʶʪ ʚʩʝ ʩʪʦʨʦʥʳ. ʈʘʟʚʠʚʘʷ ʧʨʠʛʨʘʥʠʯʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʨʝʛʠʦʥʘʭ, 

ʷʚʣʷʶʱʠʭʩʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʫʟʣʘʤʠ ʠʣʠ ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʠʭ ʙʣʠʟʠ, ʛʦʩʫʜʘʨʩʪʚʦ 

ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʸ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ 

ʝʚʨʘʟʠʡʩʢʦʛʦ ʪʨʘʥʟʠʪʥʦʛʦ ʢʦʨʠʜʦʨʘ. 

ʆʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʇʨʦʝʢʪʘ ʷʚʣʷʶʪʩʷ: ʨʘʩʰʠʨʝʥʠʝ ʪʦʨʛʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʨʝʛʠʦʥʦʚ ʉʠʙʠʨʩʢʦʛʦ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʩ ʂʘʟʘʭʩʪʘʥʦʤ, ʈʝʩʧʫʙʣʠʢʘʤʠ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʜʨʫʛʠʤʠ 
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ʩʪʨʘʥʘʤʠ; ʫʚʝʣʠʯʝʥʠʝ ʝʞʝʛʦʜʥʦʛʦ ʪʦʚʘʨʦʦʙʦʨʦʪʘ ʯʝʨʝʟ ʦʩʥʦʚʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʫʟʣʳ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʦʩʪʫʧʣʝʥʠʡ ʚ ʙʶʜʞʝʪʳ ʚʩʝʭ ʫʨʦʚʥʝʡ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ ʮʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ 

ʟʘʜʘʯʠ: 

- ʩʦʟʜʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʩʢʣʘʜʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦ-ʙʳʪʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʡ ʚʩʝ ʫʩʣʫʛʠ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʬʠʟʠʯʝʩʢʠʤ ʠ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʵʢʩʧʦʨʪʥʦ-ʠʤʧʦʨʪʥʳʝ ʦʧʝʨʘʮʠʠ; 

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʨʝʬʝʨʝʥʮʠʡ ʫʯʘʩʪʥʠʢʘʤ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, ʫʩʢʦʨʝʥʠʝ ʧʨʦʮʝʜʫʨ 

ʪʘʤʦʞʝʥʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʛʨʫʟʦʚ; 

- ʨʘʟʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʳ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ 

ʪʦʚʘʨʥʳʭ ʧʦʪʦʢʦʚ. 

ʉʬʝʨʘʤʠ ʧʨʠʛʨʘʥʠʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ: ʪʦʨʛʦʚʣʷ, ʧʨʠʚʣʝʯʝ- 

ʥʠʝ ʠʥʚʝʩʪʠʮʠʡ, ʩʦʟʜʘʥʠʝ ʩʦʚʤʝʩʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʣʠʟʠʥʛ, ʧʝʨʝʚʦʟʢʠ, 

ʫʣʫʯʰʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʫʩʣʫʛʠ ʚ ʦʙʣʘʩʪʠ ʩʚʷʟʠ, ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʩʨʝʜʩʪʚ ʢʦʤʤʫʥʠʢʘʮʠʡ, ɻ ʢʦʣʦʛʠʷ, ʢʫʣʴʪʫʨʘ. 

ʋʩʣʦʚʠʷʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʠʛʨʘʥʠʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʷʚʣʷʶʪʩʷ: ʫʨʦʚʝʥʴ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʜʥʦʪʠʧʥʦʩʪʠ ʧʨʘʚʦʚʳʭ ʩʠʩʪʝʤ, ʚʟʘʠʤʥʦʡ 

ʙʣʠʟʦʩʪʠ ʠ ʩʦʩʝʜʩʪʚʘ ʩʪʨʘʥ ʫʯʘʩʪʥʠʮ, ʩʦʟʜʘʥʠʝ ʦʨʛʘʥʦʚ ʧʦ ʧʨʠʛʨʘʥʠʯʥʦʤʫ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ, ʟʘʢʣʶʯʝʥʠʝ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʤʝʞʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʩʦʛʣʘʰʝʥʠʡ ʧʦ ʧʨʠʛʨʘʥʠʯʥʦʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʚʘʞʥʝʡʰʝʝ ʤʝʩʪʦ ʩʨʝʜʠ ʤʝʭʘʥʠʟʤʦʚ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʧʨʠʛʨʘʥʠʯʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʤʦʞʝʪ ʟʘʥʷʪʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʘʡʦʥʦʚ ʜʣʷ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ.  

ʆʩʥʦʚʥʳʝ ʫʛʨʦʟʳ ʚ ʩʬʝʨʝ ʧʨʠʛʨʘʥʠʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ: ʦʪʪʦʢ ʥʘʩʝʣʝʥʠʷ 

ʠʟ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʭ ʠ ʤʘʣʦʥʘʩʝʣʸʥʥʳʭ ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʫʛʨʦʟʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʧʨʦʷʚʣʝʥʠʷ ʥʘʮʠʦʥʘʣʠʟʤʘ, ʰʦʚʠʥʠʟʤʘ, ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ 

ʢʦʥʪʨʘʙʘʥʜʥʦʡ ʪʦʨʛʦʚʣʠ, ʨʠʩʢ ʥʘʥʝʩʝʥʠʷ ʫʨʦʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʦʠʪ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʨʘʙʦʪʢʠ ʦʧʪʠʤʘʣʴʥʦʡ 

ʧʨʦʧʦʨʮʠʠ ʙʘʨʴʝʨʥʦʩʪʠ ʠ ʢʦʥʪʘʢʪʥʦʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʝ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʯʪʦʙʳ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʝ ʢʦʥʪʘʢʪʳ, ʘ ʩ ʜʨʫʛʦʡ, ʜʝʣʘʪʴ ʵʪʦ ʥʝ ʚ 

ʫʱʝʨʙ ʚʦʧʨʦʩʘʤ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʌ.  

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩʦʟʜʘʥʠʷ ʮʝʥʪʨʘ ʧʨʠʛʨʘʥʠʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʛ. 

ʈʫʙʮʦʚʩʢʝ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʤʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ 

ʝʞʝʛʦʜʥʳʡ ʪʦʨʛʦʚʳʡ ʦʙʦʨʦʪ ʧʦ ʠʤʧʦʨʪʥʦ-ʵʢʩʧʦʨʪʥʳʤ ʦʧʝʨʘʮʠʷʤ, ʩʦʟʜʘʥʠʶ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʨʘʟʚʠʪʠʶ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʠ ʛ. ʈʫʙʮʦʚʩʢʝ. 

ʉʣʦʞʥʦʩʪʴ ʠ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʩʪʴ ʠʟʣʦʞʝʥʥʳʭ ʧʨʦʙʣʝʤ ʪʨʝʙʫʶʪ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʝʝ ʨʝʰʝʥʠʶ ʚ ʙʣʠʞʘʡʰʠʝ ʩʨʦʢʠ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʤʝʪʦʜʘ. 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʇʨʠʢʘʟ ʄʠʥʪʨʘʥʩʘ ʈʌ ʦʪ 12 ʤʘʷ 2005 ʛ. ˉ45 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

ʊʨʘʥʩʧʦʨʪʥʦʡ ʩʪʨʘʪʝʛʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛʦʜʘè. 

2. ʂʦʥʮʝʧʮʠʷ ʩʦʟʜʘʥʠʷ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ ʧʨʠʛʨʘʥʠʯʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ (ʄʎʇʉ) ʚ ʛ. ʈʫʙʮʦʚʩʢʝ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, 2009 ʛ. 

 

ʄɸɻʅʀʊʅʆ-ʇʅɽɺʄɸʊʀʏɽʉʂɸʗ ʇʆɼɺɽʉʂɸ 

ɽ.ʀ. ɼʦʙʨʦʜʦʤʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʄ.ʀ. ɸʨʪʝʤʝʥʢʦ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʉʠʜʝʥʠʝ ʚʦʜʠʪʝʣʷ ʩʤʷʛʯʘʝʪ ʫʜʘʨʳ ʧʦʜʚʝʩʢʠ ʠ ʢʦʨʧʫʩʘ ʘʚʪʦʤʦʙʠʣʷ, ʪʝʤ 

ʩʘʤʳʤ ʩʦʟʜʘʝʪ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʚʦʜʠʪʝʣʷ. ʉʫʱʝʩʪʚʫʝʪ ʚʩʝʚʦʟʤʦʞʥʳʝ 

ʧʦʜʚʝʩʢʠ: ʨʳʯʘʞʥʳʝ, ʧʘʨʘʣʣʝʣʦʛʨʘʤʥʳʝ, ʧʣʘʩʪʠʥʯʘʪʳʝ. ʅʝʜʦʩʪʘʪʢʘʤʠ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʦʜʚʝʩʦʢ ʷʚʣʷʶʪʩʷ ʤʘʣʳʡ ʩʨʦʢ ʩʣʫʞʙʳ, ʥʝʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ, 

ʥʝʙʦʣʴʰʦʡ ʭʦʜ ʩʠʜʝʥʴʷ.  

ʄʥʦʶ ʨʘʟʨʘʙʦʪʘʥʘ ʤʘʛʥʠʪʥʦ ï ʧʥʝʚʤʘʪʠʯʝʩʢʘʷ ʧʦʜʚʝʩʢʘ ʩʠʜʝʥʴʷ (ʨʠʩʫʥʦʢ 

1), ʥʝ ʠʤʝʶʱʘʷ ʪʘʢʠʭ ʥʝʜʦʩʪʘʪʢʦʚ. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ 4 ʩʝʢʮʠʡ (2), ʟʘʢʨʝʧʣʝʥʥʳʭ 

ʥʘ ʦʩʥʦʚʘʥʠʠ (1), 2 ʰʪʘʥʛ (3).  

ʈʠʩʫʥʦʢ 2 ʠʣʣʶʩʪʨʠʨʫʝʪ ʦʜʥʫ ʩʝʢʮʠʶ ʧʦʜʚʝʩʢʠ ʩʠʜʝʥʴʷ. ʆʜʥʘ ʩʝʢʮʠʷ 

ʩʦʩʪʦʠʪ ʠʟ ʢʦʨʧʫʩʘ (4), ʥʘʧʨʘʚʣʷʶʱʝʡ (1), ʧʥʝʚʤʦʙʘʣʣʦʥʘ (2), 4 ʢʦʣʴʮʝʚʳʭ 

ʤʘʛʥʠʪʦʚ (3), ʟʘʢʨʝʧʣʝʥʥʳʭ ʥʘ ʥʘʧʨʘʚʣʷʶʱʝʡ, ʘ ʪʘʢʞʝ 4 ʤʘʛʥʠʪʦʚ (5), 

ʟʘʢʨʝʧʣʝʥʥʳʭ ʥʘ ʢʦʨʧʫʩʝ ʩʝʢʮʠʠ, 2 ʥʘʧʨʘʚʣʷʶʱʠʭ ʰʘʡʙ (6), ʰʘʡʙ ʜʣʷ 

ʟʘʢʨʝʧʣʝʥʠʷ ʰʪʘʥʛ (7).  ʅʘ ʰʪʘʥʛʝ ʢʨʝʧʷʪʩʷ 2 ʥʘʧʨʘʚʣʷʶʱʠʝ ʩʝʢʮʠʠ. ʀʤʝʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʟʘʟʦʨ ʤʝʞʜʫ ʰʪʘʥʛʦʡ ʠ ʥʘʧʨʘʚʣʷʶʱʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʚʝʨʰʘʪʴ 

ʥʝʟʘʚʠʩʠʤʳʝ ʜʚʠʞʝʥʠʷ ʢʘʞʜʦʡ ʥʘʧʨʘʚʣʷʶʱʝʡ. ʋʩʪʘʥʦʚʠʤ ʜʘʚʣʝʥʠʝ ʚ ʙʘʣʣʦʥʝ, 

ʨʘʚʥʦʝ 0,08 ʄʇʘ. 

ʇʨʠ ʜʚʠʞʝʥʠʠ ʥʘʧʨʘʚʣʷʶʱʝʡ ʚʥʠʟ (ʚʚʝʨʭ) ʦʜʠʥʘʢʦʚʳʝ ʤʘʛʥʠʪʥʳʝ ʧʦʣʶʩʘ 

ʙʫʜʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʪʦ ʝʩʪʴ ʦʪʪʘʣʢʠʚʘʪʴʩʷ ʠ ʩʦʟʜʘʚʘʪʴ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ ʥʘʧʨʘʚʣʷʶʱʝʡ. ʊʘʢ ʢʘʢ ʤʳ ʫʩʪʘʥʦʚʠʣʠ 6 ʧʘʨ 

ʤʘʛʥʠʪʦʚ, ʪʦ ʩʠʣʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʫʚʝʣʠʯʠʪʩʷ ʚ 6 ʨʘʟ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʝ ʤʘʛʥʠʪʦʚ ʧʦʟʚʦʣʠʪ ʪʦʨʤʦʟʠʪʴ ʢʦʣʝʙʘʥʠʝ ʧʦʜʚʝʩʢʠ 

ʩʠʜʝʥʴʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚ ʧʦʜʚʝʩʢʝ ʩʠʜʝʥʴʷ ʧʨʠʤʝʥʷʝʪʩʷ ʤʘʛʥʠʪʥʦ ï 

ʧʥʝʚʤʘʪʠʯʝʩʢʠʡ ʘʤʦʨʪʠʟʘʪʦʨ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʤʥʦʡ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʜʘʥʥʘʷ 

ʧʦʜʚʝʩʢʘ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʚʠʙʨʘʮʠʦʥʥʳʝ ʥʘʛʨʫʟʢʠ ʧʦʜʚʝʩʢʠ ʠ ʢʦʨʧʫʩʘ 

ʘʚʪʦʤʦʙʠʣʷ.  

 
 

ʈʠʩ. 1 ï ʄʘʛʥʠʪʥʦ ï ʧʥʝʚʤʘʪʠʯʝʩʢʘʷ ʧʦʜʚʝʩʢʘ (ʚʠʜ ʩʚʝʨʭʫ) 
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ʈʠʩ. 2 ï ʆʜʥʘ ʩʝʢʮʠʷ ʤʘʛʥʠʪʥʦ ï ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ ʧʦʜʚʝʩʢʠ 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɼʝʨʙʘʨʝʤʜʠʢʝʨ ɸ.ɼ. ɸʤʦʨʪʠʟʘʪʦʨʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʰʠʥ / ʄ.: 

ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ. 1985. 200 ʩ. 

2. ʏʫʧʨʘʥʦʚ ʖ.ʀ. ɻʠʜʨʘʚʣʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʯʝʣʦʚʝʢʘ ï ʦʧʝʨʘʪʦʨʘ 

ʦʪ ʦʙʱʝʡ ʚʠʙʨʘʮʠʠ / ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1987.  224 ʩ. 

 

ɸʂʊʀɺʅɸʗ ʇʆɼɺɽʉʂɸ ʉʀɼɽʅʔʗ ʊʈɸʅʉʇʆʈʊʅʆɻʆ ʉʈɽɼʉʊɺɸ 

ɸ.ʆ. ɽʬʨʝʤʫʰʢʠʥ, ʀ.ʖ. ʇʦʜʢʦʨʳʪʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʄ.ʀ. ɸʨʪʝʤʝʥʢʦ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʀʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʤʘʰʠʥʦʩʪʨʦʝʥʠʶ, ʘ ʠʤʝʥʥʦ ʢ 

ʧʦʜʚʝʩʢʘʤ ʩʠʜʝʥʠʡ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʪʨʘʢʪʦʨʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ. 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʠʟʚʝʩʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʜʘʚʘʝʤʦʛʦ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʨʘʙʦʯʠʝ 

ʧʦʣʦʩʪʠ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʮʠʣʠʥʜʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʣʳ ʚʦʟʤʫʱʘʶʱʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʪ.ʢ. ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʵʣʝʢʪʨʦʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʢʣʘʧʘʥʦʚ 

ʧʦʩʪʦʷʥʥʘ, ʘ ʜʘʚʣʝʥʠʝ ʧʦʩʪʫʧʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʠʟ ʨʝʩʠʚʝʨʘ ʨʝʛʫʣʠʨʫʝʪʩʷ 

ʧʥʝʚʤʘʪʠʯʝʩʢʠʤʠ ʜʨʦʩʩʝʣʷʤʠ ʚʨʫʯʥʫʶ ʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʦʜʚʝʩʢʠ ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʧʦʩʪʦʷʥʥʦʡ. 

ɿʘʜʘʯʘ ʠʟʦʙʨʝʪʝʥʠʷ ï ʫʣʫʯʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦʜʚʝʩʢʠ ʩʠʜʝʥʴʷ. ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʦʙʨʝʪʝʥʠʷ ï 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʘʰʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʠʜʝʥʴʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚʦʟʤʫʱʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʩʠʜʝʥʴʝ ʧʨʠ ʢʦʣʝʙʘʥʠʠ ʚ ʰʠʨʦʢʦʤ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ. 

ɼʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʧʦʜʚʝʩʢʝ ʩʠʜʝʥʴʷ, ʚʢʣʶʯʘʶʱʝʡ 

ʨʘʟʜʝʣʴʥʦ ʨʘʟʤʝʱʝʥʥʳʝ ʤʝʞʜʫ ʦʩʥʦʚʘʥʠʝʤ ʠ ʚʝʨʭʥʝʡ ʧʘʨʦʡ ʧʣʘʥʦʢ 

ʘʤʦʨʪʠʟʘʪʦʨ ʠ ʧʥʝʚʤʦʩʠʩʪʝʤʫ, ʩʦʜʝʨʞʘʱʫʶ ʘʢʪʠʚʥʳʡ ʫʧʨʫʛʠʡ ʵʣʝʤʝʥʪ ʚ ʚʠʜʝ 

ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʮʠʣʠʥʜʨʘ ʜʚʫʭʩʪʦʨʦʥʥʝʛʦ ʜʝʡʩʪʚʠʷ, ʫʧʨʘʚʣʷʶʱʠʡ ʵʣʝʤʝʥʪ, 

ʵʣʝʢʪʨʦʧʥʝʚʤʘʪʠʯʝʩʢʠʝ ʢʣʘʧʘʥʳ, ʧʥʝʚʤʦʤʘʛʠʩʪʨʘʣʠ, ʵʣʝʢʪʨʦʥʥʳʝ ʜʘʪʯʠʢʠ 

ʚʠʙʨʘʮʠʠ ʠ ʧʦʣʦʞʝʥʠʷ, ʵʣʝʢʪʨʦʥʥʳʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝʩʠʚʝʨ, ʫʧʨʘʚʣʷʶʱʠʡ 
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ʵʣʝʤʝʥʪ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʛʘʩʠʪʴ ʢʦʣʝʙʘʥʠʷ ʧʦʜʚʝʩʢʠ ʧʨʠ ʜʚʠʞʝʥʠʠ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʦ ʥʝʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʨʦʛʠ. 

ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʩʠʜʝʥʴʷ ʠ ʝʛʦ ʧʦʜʚʝʩʢʠ. 

ɸʢʪʠʚʥʘʷ ʧʦʜʚʝʩʢʘ ʩʠʜʝʥʴʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʩʦʩʪʦʠʪ ʠʟ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʨʫʞʠʥʳ 1, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʝʞʜʫ ʦʩʥʦʚʘʥʠʝʤ 2 ʠ ʚʝʨʭʥʝʡ 

ʧʘʨʦʡ ʧʣʘʥʦʢ 3 ʧʦʜʚʝʩʢʠ ʩʠʜʝʥʴʷ, ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʜʝʤʧʬʝʨʘ 4 ʠ 

ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʮʠʣʠʥʜʨʘ ʜʚʫʭʩʪʦʨʦʥʥʝʛʦ ʜʝʡʩʪʚʠʷ 5, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʤʝʞʜʫ 

ʦʩʥʦʚʘʥʠʝʤ 2 ʠ ʢʘʨʢʘʩʦʤ 6 ʩʠʜʝʥʴʷ, ʜʚʫʭ ʵʣʝʢʪʨʦʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʢʣʘʧʘʥʦʚ 7, 

ʜʚʫʭ ʵʣʝʢʪʨʦʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 8, ʨʝʩʠʚʝʨʘ 9, ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ 

ʩʦʙʦʡ ʩ ʜʚʫʤʷ ʨʘʙʦʯʠʤʠ ʧʦʣʦʩʪʷʤʠ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʮʠʣʠʥʜʨʘ ʜʚʫʭʩʪʦʨʦʥʥʝʛʦ 

ʜʝʡʩʪʚʠʷ 5 ʧʥʝʚʤʦʤʘʛʠʩʪʨʘʣʷʤʠ 10, ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ 11, 

ʜʘʪʯʠʢʘ ʫʩʢʦʨʝʥʠʡ (ʚʠʙʨʦʘʢʩʝʣʝʨʦʤʝʪʨ) 12, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʢʘʨʢʘʩʝ ʩʠʜʝʥʴʷ 

6, ʠ ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʠʷ (ʨʝʦʭʦʨʜʥʳʡ ʨʝʟʠʩʪʦʨ) 13, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʤʝʞʜʫ 

ʦʩʥʦʚʘʥʠʝʤ 2 ʠ ʢʘʨʢʘʩʦʤ 6 ʧʦʜʚʝʩʢʠ ʩʠʜʝʥʴʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʦʜʚʝʩʢʘ ʩʠʜʝʥʴʷ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʚʠʙʨʘʮʠʠ, 

ʧʝʨʝʜʘʚʘʝʤʦʡ ʦʪ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʤʝʭʘʥʠʟʤʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. 

ʕʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʝʜʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʝ 2 ʠ ʩʘʤʦ ʩʠʜʝʥʴʝ 6. 

ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʢʦʣʝʙʘʥʠʡ ʩʠʜʝʥʴʷ 6 ʥʘ ʜʘʪʯʠʢʝ ʫʩʢʦʨʝʥʠʡ 12 ʧʦʷʚʣʷʝʪʩʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ, ʢʦʪʦʨʳʡ ʧʦʩʪʫʧʘʝʪ ʥʘ ʵʣʝʢʪʨʦʥʥʳʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ 11, 

ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʜʘʣʴʥʝʡʰʘʷ ʦʙʨʘʙʦʪʢʘ. ʕʣʝʢʪʨʦʥʥʳʡ ʙʣʦʢ 11 ʫʧʨʘʚʣʷʝʪ 

ʨʘʙʦʪʦʡ ʵʣʝʢʪʨʦʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 8, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʧʦʜ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʜʘʚʣʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʟʘʚʠʩʠʪ ʦʪ ʟʥʘʯʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ 11, ʠʟ ʨʝʩʠʚʝʨʘ 9 

ʧʦʜʘʝʪʩʷ ʚʦʟʜʫʭ ʚ ʨʘʙʦʯʠʝ ʧʦʣʦʩʪʠ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʮʠʣʠʥʜʨʘ 5 ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʥʝʚʤʦʤʘʛʠʩʪʨʘʣʝʡ 10, ʘ ʪʘʢʞʝ ʨʘʙʦʪʦʡ ʵʣʝʢʪʨʦʧʥʝʚʤʘʪʠʯʝʩʢʠʤʠ ʢʣʘʧʘʥʘʤʠ 7, 

ʢʦʪʦʨʳʝ ʧʝʨʝʢʣʶʯʘʶʪ ʧʦʜʘʯʫ ʚʦʟʜʫʭʘ ʚ ʨʘʟʥʳʝ ʧʦʣʦʩʪʠ ʮʠʣʠʥʜʨʘ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʛʦ ʩʙʨʦʩ. ʋʧʨʘʚʣʷʶʱʠʡ ʩʠʛʥʘʣ ʩ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʘ 11 

ʧʦʜʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦ, ʢʦʛʜʘ ʫʩʢʦʨʝʥʠʝ, ʚʳʟʚʘʥʥʦʝ ʚʠʙʨʘʮʠʝʡ, ʥʘ ʩʠʜʝʥʴʝ 6 

ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ. ʕʪʦ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚʩʣʝʜʩʪʚʠʝ ʥʘʝʟʜʘ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʥʘ ʢʘʢʫʶ-ʣʠʙʦ ʙʦʣʴʰʫʶ ʥʝʨʦʚʥʦʩʪʴ ʠʣʠ ʚʩʣʝʜʩʪʚʠʝ 

ʩʦʚʧʘʜʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʧʦʜʚʝʩʢʠ ʩʠʜʝʥʴʷ ʩ ʯʘʩʪʦʪʦʡ 

ʚʳʥʫʞʜʘʶʱʝʡ ʩʠʣʳ, ʪ.ʝ. ʧʦʧʘʜʘʥʠʝʤ ʚ ʟʦʥʫ ʨʝʟʦʥʘʥʩʘ. ʀ ʯʝʤ ʚʳʰʝ ʧʦʣʫʯʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʫʩʢʦʨʝʥʠʷ, ʪʝʤ ʙʦʣʴʰʝ ʙʫʜʝʪ ʫʧʨʘʚʣʷʶʱʠʡ ʩʠʛʥʘʣ ʠ ʙʦʣʴʰʝ ʚʦʟʜʫʭʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʵʣʝʢʪʨʦʧʥʝʚʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʧʦʩʪʫʧʠʪ ʚ ʧʦʣʦʩʪʠ ʮʠʣʠʥʜʨʘ. 

ʕʪʦ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʛʘʩʠʪʴ ʚʦʟʥʠʢʰʫʶ ʚʠʙʨʘʮʠʶ ʠ ʥʝ ʜʦʧʫʩʪʠʪʴ 

ʧʨʝʚʳʰʝʥʠʷ ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦ ʫʩʢʦʨʝʥʠʷʤ. ʇʨʦʮʝʩʩ ʧʦʜʘʯʠ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʠʛʥʘʣʘ ʥʘ ʵʣʝʢʪʨʦʧʥʝʚʤʘʪʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ 8 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʝ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʘ ʧʦʦʯʝʨʝʜʥʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʚ ʢʘʢʦʤ 

ʧʦʣʦʞʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʣʠ ʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʥʘʭʦʜʠʪʩʷ ʩʠʜʝʥʴʝ 6. ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʥʘʯʘʣʝ ʨʘʙʦʪʳ ʩ ʧʦʤʦʱʴʶ 

ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʠʷ 13, ʩʠʛʥʘʣ ʩ ʢʦʪʦʨʦʛʦ ʪʘʢʞʝ ʧʦʩʪʫʧʘʝʪ ʥʘ ʵʣʝʢʪʨʦʥʥʳʡ ʙʣʦʢ 

ʫʧʨʘʚʣʝʥʠʷ 11, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝʜʫʶʱʘʷ ʝʛʦ ʦʙʨʘʙʦʪʢʘ. ʋʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʩ 

ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʠʷ 13 ʟʘʚʠʩʠʪ ʦʪ ʚʝʩʘ ʚʦʜʠʪʝʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
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ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʘʯʘ ʚʦʟʜʫʭʘ ʚ ʥʘʜʧʦʨʰʥʝʚʫʶ ʧʦʣʦʩʪʴ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ 

ʮʠʣʠʥʜʨʘ 5 ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʩʠʜʝʥʴʷ 6 ʚ ʢʨʘʡʥʝʝ ʥʠʞʥʝʝ ʧʦʣʦʞʝʥʠʝ ʠ ʧʦʜʘʯʘ 

ʚʦʟʜʫʭʘ ʚ ʰʪʦʢʦʚʫʶ ʧʦʣʦʩʪʴ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʮʠʣʠʥʜʨʘ 5 ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ 

ʩʠʜʝʥʴʷ 6 ʚ ʢʨʘʡʥʝʝ ʚʝʨʭʥʝʝ ʧʦʣʦʞʝʥʠʝ. ʉʘʤ ʚʝʩ ʚʦʜʠʪʝʣʷ ʙʫʜʝʪ 

ʢʦʤʧʝʥʩʠʨʦʚʘʪʴʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʨʘʙʘʪʳʚʘʥʠʷ 

ʵʣʝʢʪʨʦʧʥʝʚʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ, ʝʩʣʠ ʚʝʩ ʙʦʣʴʰʝ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ, ʠ 

ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʨʘʙʘʪʳʚʘʥʠʷ ʧʨʠ ʤʝʥʴʰʝʤ ʚʝʩʝ ʚʦʜʠʪʝʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʞʝʩʪʢʦʩʪʴ ʧʦʜʚʝʩʢʠ ʩʠʜʝʥʴʷ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʅʘʧʦʣʥʝʥʠʝ 

ʨʝʩʠʚʝʨʘ 9 ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʠʟ ʧʥʝʚʤʦʩʠʩʪʝʤʳ ʪʨʘʢʪʦʨʘ ʠʣʠ ʘʚʪʦʤʦʙʠʣʷ. 

 
ʈʠʩʫʥʦʢ ï ɸʢʪʠʚʥʘʷ ʧʦʜʚʝʩʢʘ ʩʠʜʝʥʴʷ 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʇʠʣʠʧʝʥʢʦ ʄ.ɺ. ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ 

ʧʦʜʚʝʩʢʠ // ʊʝʭʥʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ, 2006.  185 ʩ. 

2. ʃʦʟʦʚʝʮʢʠʡ ɺ.ɺ. ɻʠʜʨʦ- ʠ ʧʥʝʚʤʦʩʠʩʪʝʤʳ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʤʘʰʠʥ // ʃʘʥʴ, 2012. 551 ʩ. 

 

ʇʆɺʓʐɽʅʀɽ ʋʉʊʆʁʏʀɺʆʉʊʀ ʀ ʋʇʈɸɺʃʗɽʄʆʉʊʀ ɸɻʈɽɻɸʊʆɺ  

ʉ ʌʈʆʅʊɸʃʔʅʆʁ ʅɸɺɽʉʂʆʁ ʉ ʇʈʀʄɽʅɽʅʀɽʄ ɺɽɼʋʑɽɻʆ  

ʀ ʊʆʈʄʆɿʅʆɻʆ ʈɽɾʀʄʆɺ ʆʇʆʈʅʓʍ ʂʆʃɪʉ 
ɸ.ʉ. ɿʝʡʛʝʨʤʘʥ, ʄ.ɸ. ʉʪʦʣʷʨʦʚ, ʉ.ɻ. ʇʝʩʢʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ɸ.ʅ. ʇʣʦʱʘʜʥʦʚ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 
 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʨʦʧʘʰʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʬʨʦʥʪʘʣʴʥʦʤ ʥʘʚʝʰʠʚʘʥʠʠ ʟʘ ʩʯʝʪ 

ʧʦʚʳʰʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʛʨʝʛʘʪʦʚ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʤʝʞʜʫʨʷʜʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʨʦʧʘʰʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʬʨʦʥʪʘʣʴʥʦʤ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʠ 

ʢʫʣʴʪʠʚʘʪʦʨʘ. 
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ʇʨʠʤʝʥʝʥʠʝ ʥʘʚʝʩʥʳʭ ʩʝʣʴʭʦʟʤʘʰʠʥ ʠ ʦʨʫʜʠʡ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ: 

- ʧʦʚʳʰʘʝʪʩʷ ʤʘʥʝʚʨʝʥʥʦʩʪʴ ʄʊɸ ʟʘ ʩʯʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʧʦʚʦʨʦʪʘ ʩ 

ʨʘʜʠʫʩʘʤʠ, ʙʣʠʟʢʠʤʠ ʢ ʤʠʥʠʤʘʣʴʥʳʤ ʨʘʜʠʫʩʘʤ ʧʦʚʦʨʦʪʘ ʪʨʘʢʪʦʨʘ, ʠ ʝʛʦ 

ʜʚʠʞʝʥʠʷ ʟʘʜʥʠʤ ʭʦʜʦʤ ʧʨʠ ʧʦʜʥʷʪʳʭ ʨʘʙʦʯʠʭ ʦʨʛʘʥʘʭ; 

- ʧʦʚʳʰʘʶʪʩʷ ʪʷʛʦʚʦ-ʩʮʝʧʥʳʝ ʢʘʯʝʩʪʚʘ ʄʊɸ, ʪʘʢ ʢʘʢ ʫʤʝʥʴʰʘʝʪʩʷ ʪʷʛʦʚʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʚʝʩʥʦʡ ʪʝʭʥʠʢʠ ʠ ʫʣʫʯʰʘʝʪʩʷ ʩʮʝʧʣʝʥʠʝ ʭʦʜʦʚʦʡ ʩʠʩʪʝʤʳ 

ʪʨʘʢʪʦʨʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʝʘʢʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʥʘʚʝʰʝʥʥʦʡ ʤʘʰʠʥʳ. 

ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʦʩʪʦʠʥʩʪʚʘ ʥʘʚʝʩʥʳʭ ʄʊɸ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ 

ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʥʘ 5...30% ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʠ ʫʤʝʥʴʰʝʥʥʳʤ ʥʘ 

10...15% ʨʘʩʭʦʜʦʤ ʪʦʧʣʠʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʨʠʮʝʧʥʳʤʠ. 

ʋʢʘʟʘʥʥʳʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʥʘʚʝʩʥʳʭ ʄʊɸ ʦʙʫʩʣʦʚʠʣʠ ʠʭ 

ʨʘʟʚʠʪʠʝ ʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ. ɺʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʣʝʩʥʳʝ ʠ ʛʫʩʝʥʠʯʥʳʝ 

ʪʨʘʢʪʦʨ r ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʪʨʘʢʪʦʨʦʚ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʨʘʙʦʪʳ ʥʝ ʪʦʣʴʢʦ ʩ ʧʨʠʮʝʧʥʦʡ, 

ʥʦ ʠ ʩ ʥʘʚʝʩʥʦʡ ʪʝʭʥʠʢʦʡ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʘʚʝʩʥʦʡ, ʧʨʠʮʝʧʥʘʷ ʪʝʭʥʠʢʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʪʦʣʴʢʦ ʩʟʘʜʠ 

ʪʨʘʢʪʦʨʘ. ʅʘʚʝʩʥʘʷ ʪʝʭʥʠʢʘ ʤʦʞʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘ ʪʨʘʢʪʦʨʝ ʚ ʨʘʟʣʠʯʥʳʭ 

ʤʝʩʪʘʭ: ʩʟʘʜʠ ʪʨʘʢʪʦʨʘ, ʤʝʞʜʫ ʦʩʷʤʠ ʠ ʬʨʦʥʪʘʣʴʥʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʅʇ-5,4, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʟʘʜʥʝʥʘʚʝʩʥʳʝ 

ʦʨʫʜʠʷ ʥʘʚʝʩʠʪʴ ʬʨʦʥʪʘʣʴʥʦ. ʌʨʦʥʪʘʣʴʥʘʷ ʥʘʚʝʩʢʘ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʝʭ 

ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʪʘʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʘʰʠʥʳ ʫʜʦʙʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʚʳʧʦʣʥʷʝʤʦʡ ʦʧʝʨʘʮʠʠ (ʫʙʦʨʦʯʥʳʝ ʦʧʝʨʘʮʠʠ, ʦʧʝʨʘʮʠʠ ʤʝʞʜʫʨʷʜʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠ ʪ.ʜ.) ʠʣʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʥʝʩʢʦʣʴʢʠʭ ʦʧʝʨʘʮʠʡ, ʢʦʛʜʘ ʥʘ ʪʨʘʢʪʦʨ ʥʘʚʝʰʠʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʳʭ ʤʘʰʠʥ. 

ʌʨʦʥʪʘʣʴʥʘʷ ʥʘʚʝʩʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʪʘʢʞʝ ʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʢʨʫʪʦʩʢʣʦʥʥʦʛʦ ʪʨʘʢʪʦʨʘ, ʪʘʢ ʢʘʢ ʩʧʝʮʠʬʠʢʘ ʝʛʦ ʜʚʠʞʝʥʠʷ ʩʦʩʪʦʠʪ  ʚ ʪʦʤ, ʯʪʦ ʚ 

ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʨʘʙʦʯʝʛʦ ʭʦʜʘ ʦʪʩʫʪʩʪʚʫʶʪ ʪʨʘʜʠʮʠʦʥʥʳʡ ʧʦʚʦʨʦʪ (ʥʝʞʝʣʘʪʝʣʝʥ 

ʠʟ-ʟʘ ʦʧʘʩʥʦʩʪʠ ʦʧʨʦʢʠʜʳʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ), ʘ 

ʪʨʘʢʪʦʨ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʨʘʙʦʯʠʡ ʭʦʜ ʚʳʧʦʣʥʷʝʪ ʨʝʚʝʨʩʠʚʥʳʤ 

ʜʚʠʞʝʥʠʝʤ. 

ʈʘʙʦʯʠʝ ʦʨʛʘʥʳ ʬʨʦʥʪʘʣʴʥʦ ʥʘʚʝʰʝʥʥʳʭ ʤʘʰʠʥ ʯʘʩʪʦ ʥʝʚʠʜʠʤʳ ʠʟ-ʟʘ 

ʢʘʧʦʪʘ ʜʚʠʛʘʪʝʣʷ, ʭʦʪʷ ʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʝʢʪʦʨʘ ʦʙʟʦʨʘ 

ʪʨʘʢʪʦʨʠʩʪʘ (ʚʧʝʨʝʜ ʧʦ ʭʦʜʫ ʜʚʠʞʝʥʠʷ ʄʊɸ). ʇʦʵʪʦʤʫ ʬʨʦʥʪʘʣʴʥʦʝ 

ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʝ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʨʦʥʪʘʣʴʥʦʡ ʥʘʚʝʩʢʠ) ʪʨʝʙʫʝʪ ʪʘʢʫʶ 

ʢʦʤʧʦʥʦʚʢʫ ʤʦʪʦʨʥʦʡ ʯʘʩʪʠ, ʯʪʦʙʳ ʢʘʧʦʪ ʜʚʠʛʘʪʝʣʷ ʠʤʝʣ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʦʟʤʦʞʥʳʡ ʥʘʢʣʦʥ ʚʧʝʨʝʜ ʠ ʚʥʠʟ. 

ʆʜʥʘʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʨʦʥʪʘʣʴʥʦʡ ʥʘʚʝʩʢʠ ʚʦʟʥʠʢʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʨʦʙʣʝʤʳ. ʆʩʥʦʚʥʳʝ ʠʟ ʥʠʭ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ 

ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʘ ʚ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʧʦʟʚʦʣʠʣʦ ʙʳ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʬʨʦʥʪʘʣʴʥʦ ʥʘʚʝʩʥʳʭ ʤʘʰʠʥ ʠ ʦʨʫʜʠʡ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʩʧʦʩʦʙʘ ʩʦʝʜʠʥʝʥʠʷ ʪʨʘʢʪʦʨʘ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʤʘʰʠʥ ʠ ʦʨʫʜʠʡ ʧʨʠ ʬʨʦʥʪʘʣʴʥʦʤ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʠ. 



108 

 

ʇʦ ʧʝʨʚʦʤʫ ʚʘʨʠʘʥʪʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʤʘʰʠʥʘ ʠʣʠ ʦʨʫʜʠʝ ʩ 

ʧʦʤʦʱʴʶ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʅʇ-5,4 ʥʘʚʝʰʠʚʘʝʪʩʷ ʥʘ ʧʝʨʝʜʥʶʶ ʥʘʚʝʩʢʫ ʪʨʘʢʪʦʨʘ 

(ʨʠʩ. 1).  

ɺ ʈʫʙʮʦʚʩʢʦʤ ʠʥʜʫʩʪʨʠʘʣʴʥʦʤ ʠʥʩʪʠʪʫʪʝ ʩʦʪʨʫʜʥʠʢʘʤʠ ʢʘʬʝʜʨʳ 

"ʅʘʟʝʤʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ" ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʨʷʜʘ ʣʝʪ ʚʝʜʫʪʩʷ ʥʘʫʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ  ʚ ʦʙʣʘʩʪʠ ʬʨʦʥʪʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʳʣ 

ʧʨʝʜʣʦʞʝʥ ʠ ʜʨʫʛʦʡ ʩʧʦʩʦʙ ʩʦʝʜʠʥʝʥʠʷ ʬʨʦʥʪʘʣʴʥʦʥʘʚʝʩʥʦʛʦ ʦʨʫʜʠʷ ʩ 

ʪʨʘʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʚʪʦʨʦʤ ʨʠʩʫʥʢʝ (ʨʠʩ. 2). 

 

 
 

 

ʈʠʩʫʥʦʢ 1 

 

 
 

ʈʠʩʫʥʦʢ 2 
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ʇʦ ʚʪʦʨʦʤʫ ʩʧʦʩʦʙʫ ʪʨʘʢʪʦʨ ʯʝʨʝʟ ʪʦʯʢʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ɸ,ɺ,ʉ 

ʘʛʨʝʛʘʪʠʨʫʝʪʩʷ ʩ ʩʝʣʴʭʦʟʤʘʰʠʥʦʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʪʨʘʢʪʦʨ ʥʝ ʪʦʣʢʘʝʪ 

ʤʘʰʠʥʫ, ʢʘʢ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ, ʘ ʪʷʥʝʪ ʝʸ. ʇʨʠ ʵʪʦʤ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʫʜʠʷ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʦʚʳʰʘʝʪʩʷ, ʢʨʦʤʝ ʪʦʛʦ, ʦʨʫʜʠʝ ʧʦʣʫʯʘʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʩʪʝʧʝʥʴ ʩʚʦʙʦʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʨʘʢʪʦʨʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ  

ʩʥʠʞʘʝʪ ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʚʦʨʦʪʫ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʣʫʯʰʘʝʪʩʷ 

ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʄʊɸ. ʂʘʞʜʘʷ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʭʝʤ ʠʤʝʝʪ ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ 

ʠ ʥʝʜʦʩʪʘʪʢʠ. ʅʦ ʚʦʧʨʦʩʳ  ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʩʪʘʶʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤʠ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʪʠʭ ʚʘʞʥʝʡʰʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʢʘʯʝʩʪʚ 

ʤʦʞʥʦ ʧʦʜʚʦʜʠʪʴ ʢ ʦʧʦʨʥʳʤ ʢʦʣʸʩʘʤ ʩʝʣʴʭʦʟ ʤʘʰʠʥ ʠ ʦʨʫʜʠʡ ʤʦʤʝʥʪʳ. ʇʨʠ 

ʧʝʨʚʦʤ ʩʧʦʩʦʙʝ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʚʦʜʠʪʴ ʢʨʫʪʷʱʠʝ ʤʦʤʝʥʪʳ, 

ʩʦʟʜʘʶʱʠʝ ʢʘʩʘʪʝʣʴʥʳʝ ʩʠʣʳ ʪʷʛʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʜʚʠʞʝʥʠʷ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʪʦʨʦʛʦ ʩʧʦʩʦʙʘ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʚʦʜʠʪʴ ʪʦʨʤʦʟʥʳʝ ʤʦʤʝʥʪʳ, ʩʦʟʜʘʶʱʠʝ ʪʦʨʤʦʟʥʳʝ ʩʠʣʳ, ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʚʠʞʝʥʠʷ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʦʨʤʦʟʥʳʝ ʩʠʣʳ ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʘʩʘʪʝʣʴʥʳʭ ʪʨʝʙʫʶʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʪʘʢ ʢʘʢ ʦʥʠ ʥʝ ʧʦʤʦʛʘʶʪ ʜʚʠʞʝʥʠʶ ʄʊɸ, ʘ 

ʧʨʝʧʷʪʩʪʚʫʶʪ ʝʤʫ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʩʦʟʜʘʪʴ 

ʨʘʟʥʦʩʪʴ ʤʦʤʝʥʪʦʚ ʥʘ ʦʧʦʨʥʳʭ ʢʦʣʸʩʘʭ ʩʝʣʴʭʦʟ ʤʘʰʠʥ ʠ ʦʨʫʜʠʡ. ʇʦʜʚʦʜ 

ʤʦʤʝʥʪʦʚ ʠ ʩʦʟʜʘʥʠʝ ʠʭ ʨʘʟʥʦʩʪʝʡ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʤʝʭʘʥʠʯʝʩʢʠ, 

ʛʠʜʨʘʚʣʠʯʝʩʢʠ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠ. ʇʨʠ ʤʝʭʘʥʠʯʝʩʢʦʤ ʧʨʠʚʦʜʝ ʧʦʪʨʝʙʫʝʪʩʷ 

ʦʪʚʝʜʝʥʠʝ  ʤʦʤʝʥʪʘ ʦʪ ɺʆʄ ʪʨʘʢʪʦʨʘ ʯʝʨʝʟ ʚʘʣʳ, ʨʝʜʫʢʪʦʨʳ, ʜʠʬʬʝʨʝʥʮʠʘʣ ʢ 

ʦʧʦʨʥʳʤ ʢʦʣʸʩʘʤ ʪʨʘʢʪʦʨʘ. ʇʨʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʧʨʠʚʦʜʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʤʝʥʝʥʠʝ ʛʠʜʨʦʤʦʪʦʨʦʚ, ʧʨʦʢʣʘʜʢʘ ʛʠʜʨʦʤʘʛʠʩʪʨʘʣʝʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʘʙʦʯʠʭ ʞʠʜʢʦʩʪʝʡ, ʯʪʦ ʚ ʮʝʣʦʤ ʟʘʪʨʘʪʥʦ ʠ ʥʝʵʢʦʣʦʛʠʯʥʦ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʧʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʠʚʦʜʘ, ʪʘʢ ʢʘʢ ʣʝʛʢʦ 

ʨʝʰʘʁʪʩʷ ʢʦʤʧʦʥʦʚʦʯʥʳʝ ʚʦʧʨʦʩʳ ʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʨʘʟʥʦʩʪʴ ʤʦʤʝʥʪʦʚ ʧʦ ʦʧʦʨʥʳʤ ʢʦʣʸʩʘʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɹʘʣʘʥʜʠʥ ʄ.ʇ., ʇʦʥʦʤʘʨʝʚ ɸ.ɻ., ɼʨʦʞʝʥʢʦʚ ʅ.ɼ., ʇʘʚʨʦʟʠʥ ɺ.ɺ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ 

ʘʛʨʝʛʘʪʦʚ ʥʘ ʚʦʟʜʝʣʳʚʘʥʠʠ ʧʨʦʧʘʰʥʳʭ // ʊʨ. ɺʀʄ. ï 1980. ï ʊ. 88 ï ʉ. 52-55. 
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ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʚʠʞʝʥʠʷ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʳʭ ʘʛʨʝʛʘʪʦʚ // ʀʟʚʝʩʪʠʷ ʊʫʣʴʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ / ʊʫʣɻʋ, 2005. ʉ. 171-176. 

3. ɻʷʯʝʚ ʃ.ɺ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʜʚʠʞʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʠ 

ʘʛʨʝʛʘʪʦʚ. ï ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1981. ï 206 ʩ. 
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ʇɽʈɽʈɸɹʆʊʂɸ ʆʊʈɸɹʆʊɸʅʅʆɻʆ ʄʆʊʆʈʅʆɻʆ ʄɸʉʃɸ 

ɸ.ʉ. ɿʣʦʙʠʥ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʅ.ɸ. ʏʝʨʥʝʮʢʘʷ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 

ʉʙʦʨ ʠ ʫʪʠʣʠʟʘʮʠʷ ʥʝʬʪʝʦʪʭʦʜʦʚ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʪʨʘʙʦʪʘʥʥʳʭ ʤʦʪʦʨʥʳʭ 

ʤʘʩʝʣ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʦʩʪʨʝʡʰʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ. 

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʩʝʣ ʚ ʥʠʭ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʧʨʦʜʫʢʪʳ ʦʢʠʩʣʝʥʠʷ, 

ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʜʨʫʛʠʝ ʧʨʠʤʝʩʠ, ʢʦʪʦʨʳʝ ʨʝʟʢʦ ʩʥʠʞʘʶʪ ʢʘʯʝʩʪʚʦ ʤʘʩʝʣ. ʄʘʩʣʘ, 

ʩʦʜʝʨʞʘʱʠʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʧʨʠʤʝʩʠ, ʥʝ ʩʧʦʩʦʙʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 

ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʥʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʤʝʥʝʥʳ ʩʚʝʞʠʤʠ 

ʤʘʩʣʘʤʠ. ʆʪʨʘʙʦʪʘʥʥʳʝ ʤʘʩʣʘ ʩʦʙʠʨʘʶʪ ʠ ʧʦʜʚʝʨʛʘʶʪ ʨʝʛʝʥʝʨʘʮʠʠ ʩ ʮʝʣʴʶ 

ʩʦʭʨʘʥʝʥʠʷ ʮʝʥʥʦʛʦ ʩʳʨʴʷ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʚʳʛʦʜʥʳʤ. 

ʆʪʨʘʙʦʪʘʥʥʦʝ ʤʦʪʦʨʥʦʝ ʤʘʩʣʦ ʤʦʞʝʪ ʙʳʪʴ ʫʪʠʣʠʟʠʨʦʚʘʥʦ ʩʣʝʜʫʶʱʠʤʠ 

ʩʧʦʩʦʙʘʤʠ [1]. 

1. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘ ʤʝʩʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʫʜʘʣʝʥʠʝ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠʟ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ ʠ ʝʛʦ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 

ʍʦʪʷ ʪʘʢʘʷ ʬʦʨʤʘ ʫʪʠʣʠʟʘʮʠʠ ʥʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʤʘʩʣʦ ʚ ʝʛʦ ʠʩʭʦʜʥʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʦʥʘ ʧʨʦʜʣʝʚʘʝʪ ʩʨʦʢ ʝʛʦ ʛʦʜʥʦʩʪʠ. 

2. ʆʪʧʨʘʚʢʘ ʥʘ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʡ ʟʘʚʦʜ: ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ ʣʠʙʦ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ 

ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ, ʣʠʙʦ ʚ ʢʘʯʝʩʪʚʝ ʢʦʢʩʦʚʠʢʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʙʝʥʟʠʥʘ ʠ ʢʦʢʩʘ. 

3. ʈʝʛʝʥʝʨʘʮʠʷ: ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʙʨʘʙʦʪʢʫ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ, ʫʜʘʣʝʥʠʝ 
ʟʘʛʨʷʟʥʝʥʠʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʥʦʚʦʛʦ ʩʤʘʟʦʯʥʦʛʦ ʤʘʩʣʘ. 

ʈʝʛʝʥʝʨʘʮʠʷ ʧʨʦʜʣʝʚʘʝʪ ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʤʘʩʣʷʥʦʛʦ ʨʝʩʫʨʩʘ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. 

ɼʘʥʥʘʷ ʬʦʨʤʘ ʧʝʨʝʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʦʥʘ ʟʘʚʝʨʰʘʝʪ 

ʮʠʢʣ ʧʝʨʝʨʘʙʦʪʢʠ ʧʫʪʝʤ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʩʣʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʦʛʦ ʞʝ ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʳʤ ʦʪʨʘʙʦʪʘʥʥʦʝ ʤʘʩʣʦ ʙʳʣʦ ʠʟʥʘʯʘʣʴʥʦ, ʠ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʵʢʦʥʦʤʠʪ ʵʥʝʨʛʠʶ ʠ ʧʨʠʨʦʜʥʦʝ ʤʘʩʣʦ. 

4. ʇʝʨʝʨʘʙʦʪʢʘ ʠ ʩʞʠʛʘʥʠʝ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʵʥʝʨʛʠʠ: ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 
ʫʜʘʣʝʥʠʝ ʚʦʜʳ ʠ ʯʘʩʪʠʮ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʪʨʘʙʦʪʘʥʥʦʝ ʤʘʩʣʦ ʤʦʞʥʦ ʙʳʣʦ 

ʩʞʠʛʘʪʴ, ʢʘʢ ʪʦʧʣʠʚʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʧʣʘ ʠʣʠ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ. ɼʘʥʥʘʷ ʬʦʨʤʘ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝ ʪʘʢ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʘ, ʢʘʢ ʤʝʪʦʜʳ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʧʦʩʢʦʣʴʢʫ 

ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʨʘʙʦʪʘʥʥʦʝ ʤʘʩʣʦ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʮʝʥʥʘʷ ʵʥʝʨʛʠʷ (ʪʘʢʘʷ ʞʝ, ʢʘʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʦʧʦʯʥʦʛʦ ʤʘʟʫʪʘ). 

ʉʨʝʜʥʠʡ ʚʳʭʦʜ ʨʝʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʤʘʩʣʘ ʠʟ ʦʪʨʘʙʦʪʘʥʥʦʛʦ, ʩʦʜʝʨʞʘʱʝʛʦ 

ʦʢʦʣʦ 2-4% ʪʚʝʨʜʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʧʨʠʤʝʩʝʡ ʠ ʚʦʜʫ, ʜʦ 10% ʪʦʧʣʠʚʘ, 

ʩʦʩʪʘʚʣʷʝʪ 70-85% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʦʛʦ ʩʧʦʩʦʙʘ ʨʝʛʝʥʝʨʘʮʠʠ. 
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ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʪʨʘʙʦʪʘʥʥʳʭ ʤʘʩʝʣ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʬʠʟʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ 

ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʦʙʨʘʙʦʪʢʝ ʤʘʩʣʘ ʩ ʮʝʣʴʶ ʫʜʘʣʝʥʠʷ ʠʟ 

ʥʝʛʦ ʧʨʦʜʫʢʪʦʚ ʩʪʘʨʝʥʠʷ ʠ ʟʘʛʨʷʟʥʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʦʙʳʯʥʦ ʩʦʙʣʶʜʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʦʚ: ʤʝʭʘʥʠʯʝʩʢʠʡ, 

ʜʣʷ ʫʜʘʣʝʥʠʷ ʠʟ ʤʘʩʣʘ ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ ʠ ʪʚʝʨʜʳʭ ʟʘʛʨʷʟʥʝʥʠʡ; 

ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʡ (ʚʳʧʘʨʠʚʘʥʠʝ, ʚʘʢʫʫʤʥʘʷ ʧʝʨʝʛʦʥʢʘ); ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ 

(ʢʦʘʛʫʣʷʮʠʷ, ʘʜʩʦʨʙʮʠʷ). ɽʩʣʠ ʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʭʠʤʠʯʝʩʢʠʝ 

ʩʧʦʩʦʙʳ ʨʝʛʝʥʝʨʘʮʠʠ ʤʘʩʝʣ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʦʣʝʝ ʩʣʦʞʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʙʦʣʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ. 

ʌʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʫʜʘʣʷʪʴ ʠʟ ʤʘʩʝʣ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ 

ʟʘʛʨʷʟʥʝʥʠʡ, ʤʠʢʨʦʢʘʧʣʠ ʚʦʜʳ ʠ ʯʘʩʪʠʯʥʦ ï ʩʤʦʣʠʩʪʳʝ ʠ ʢʦʢʩʦʦʙʨʘʟʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʘ ʩ ʧʦʤʦʱʴʶ ʚʳʧʘʨʠʚʘʥʠʷ ï ʣʝʛʢʦʢʠʧʷʱʠʝ ʧʨʠʤʝʩʠ. ʄʘʩʣʘ 

ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʩʠʣʦʚʦʤ ʧʦʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ, 

ʮʝʥʪʨʦʙʝʞʥʳʭ ʠ ʨʝʞʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ, ʤʘʛʥʠʪʥʳʭ ʠ ʚʠʙʨʘʮʠʦʥʥʳʭ ʩʠʣ, ʘ ʪʘʢʞʝ 

ʬʠʣʴʪʨʦʚʘʥʠʝ, ʚʦʜʥʘʷ ʧʨʦʤʳʚʢʘ, ʚʳʧʘʨʠʚʘʥʠʝ ʠ ʚʘʢʫʫʤʥʘʷ ʜʠʩʪʠʣʣʷʮʠʷ. ʂ 

ʬʠʟʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʦʯʠʩʪʢʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʤʘʩʝʣ ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ 

ʤʘʩʩʦ- ʠ ʪʝʧʣʦʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʠʟ 

ʤʘʩʣʘ ʧʨʦʜʫʢʪʦʚ ʦʢʠʩʣʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʚʦʜʳ ʠ ʣʝʛʢʦʢʠʧʷʱʠʭ ʬʨʘʢʮʠʡ. 

ʌʠʣʴʪʨʘʮʠʷ ï ʧʨʦʮʝʩʩ ʫʜʘʣʝʥʠʷ ʯʘʩʪʠʮ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʠ 

ʩʤʦʣʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʫʪʝʤ ʧʨʦʧʫʩʢʘʥʠʷ ʤʘʩʣʘ ʯʝʨʝʟ ʩʝʪʯʘʪʳʝ ʠʣʠ ʧʦʨʠʩʪʳʝ 

ʧʝʨʝʛʦʨʦʜʢʠ ʬʠʣʴʪʨʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʩʧʦʣʴʟʫʶʪ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʠ ʧʣʘʩʪʤʘʩʩʦʚʳʝ ʩʝʪʢʠ, ʚʦʡʣʦʢ, ʪʢʘʥʠ, ʙʫʤʘʛʫ, ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʠ ʢʝʨʘʤʠʢʫ. ɺʦ ʤʥʦʛʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʨʝʘʣʠʟʦʚʘʥ ʩʣʝʜʫʶʱʠʡ ʤʝʪʦʜ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʯʠʩʪʢʠ ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ: ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʬʠʣʴʪʨʦʚ ʛʨʫʙʦʡ ʦʯʠʩʪʢʠ ʠ ʚʚʦʜʠʪʩʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚʪʦʨʘʷ ʩʪʫʧʝʥʴ 

ï ʪʦʥʢʘʷ ʦʯʠʩʪʢʘ ʤʘʩʣʘ. 

ʎʝʥʪʨʦʙʝʞʥʘʷ ʦʯʠʩʪʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʮʝʥʪʨʠʬʫʛ ʠ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʤʝʪʦʜʦʤ ʫʜʘʣʝʥʠʷ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʠ ʚʦʜʳ. ʕʪʦʪ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʨʘʟʜʝʣʝʥʠʠ ʨʘʟʣʠʯʥʳʭ 

ʬʨʘʢʮʠʡ ʥʝʦʜʥʦʨʦʜʥʳʭ ʩʤʝʩʝʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʮʝʥʪʨʠʬʫʛ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʯʠʩʪʢʫ ʤʘʩʝʣ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ 

ʜʦ 0,005% ʧʦ ʤʘʩʩʝ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 13 ʢʣʘʩʩʫ ʯʠʩʪʦʪʳ ʧʦ ɻʆʉʊ 17216-71 ʠ 

ʦʙʝʟʚʦʞʠʚʘʥʠʝ ʜʦ 0,6% ʧʦ ʤʘʩʩʝ. 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ 

ʢʦʘʛʫʣʷʮʠʷ, ʘʜʩʦʨʙʮʠʷ ʠ ʩʝʣʝʢʪʠʚʥʦʝ ʨʘʩʪʚʦʨʝʥʠʝ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʤʘʩʣʝ 

ʟʘʛʨʷʟʥʝʥʠʡ, ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʦʯʠʩʪʢʠ ʷʚʣʷʝʪʩʷ ʠʦʥʥʦ-ʦʙʤʝʥʥʘʷ 

ʦʯʠʩʪʢʘ. 

ʍʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ ʦʩʥʦʚʘʥʳ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʚʝʱʝʩʪʚ, 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʦʪʨʘʙʦʪʘʥʥʦʝ ʤʘʩʣʦ, ʠ ʚʚʦʜʠʤʳʭ ʚ ʵʪʠ ʤʘʩʣʘ ʨʝʘʛʝʥʪʦʚ. ʇʨʠ 

ʵʪʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʦʙʨʘʟʫʶʪʩʷ ʩʦʝʜʠʥʝʥʠʷ, ʣʝʛʢʦ 

ʫʜʘʣʷʝʤʳʝ ʠʟ ʤʘʩʣʘ. ʂ ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʦʯʠʩʪʢʠ ʦʪʥʦʩʷʪʩʷ ʢʠʩʣʦʪʥʘʷ ʠ 

ʱʝʣʦʯʥʘʷ ʦʯʠʩʪʢʠ, ʦʢʠʩʣʝʥʠʝ ʢʠʩʣʦʨʦʜʦʤ, ʛʠʜʨʦʛʝʥʠʟʘʮʠʷ, ʘ ʪʘʢʞʝ ʦʩʫʰʢʘ ʠ 
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ʦʯʠʩʪʢʘ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʦʢʠʩʣʦʚ, ʢʘʨʙʠʜʦʚ ʠ ʛʠʜʨʠʜʦʚ ʤʝʪʘʣʣʦʚ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ: 

ʋʪʠʣʠʟʘʮʠʷ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʪʚʦʨʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʵʢʦʥʦʤʠʢʠ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ: 

¶ ʧʨʠ ʨʝʛʝʥʝʨʘʮʠʠ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʪʨʝʪʴ 

ʵʥʝʨʛʠʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʩʳʨʦʡ ʥʝʬʪʠ ʚ ʩʤʘʟʦʯʥʦʝ ʤʘʩʣʦ; 

¶ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 1 ʣ ʥʦʚʦʛʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦ ʩʤʘʟʦʯʥʦʛʦ ʤʘʩʣʘ 
ʪʨʝʙʫʝʪʩʷ 67,2 ʣ ʩʳʨʦʡ ʥʝʬʪʠ ʠ ʪʦʣʴʢʦ 1,6 ʣ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ [2]; 

¶ ʦʜʠʥ ʣʠʪʨ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ, ʫʪʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʜʣʷ ʪʦʧʣʠʚʘ, 

ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ 40 ʄɼʞ ʵʥʝʨʛʠʠ [2]; 

¶ ʦʪʨʘʙʦʪʘʥʥʦʝ ʤʘʩʣʦ ʠʤʝʝʪ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʫʶ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ 

ʮʝʥʥʦʩʪʴ, ʯʝʤ ʥʘʧʨʠʤʝʨ ʫʛʦʣʴ, ʠ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʮʝʥʥʦʩʪʠ, 

ʯʝʤ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ; 

¶ 3,75 ʣʠʪʨʘ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ ʤʦʞʝʪ ʧʨʦʠʟʚʝʩʪʠ ʜʦ 40 ʢɺʪ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ [2]; 

¶ 7,5 ʣʠʪʨʦʚ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ ʤʦʞʝʪ ʧʨʦʠʟʚʝʩʪʠ ʜʦʩʪʘʪʦʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʨʝʜʥʝʛʦ 

ʜʦʤʘʰʥʝʛʦ ʭʦʟʷʡʩʪʚʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ [2]. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɹʝʨʝʞʢʦʚʩʢʠʡ ʄ.ʀ. ʍʨʘʥʝʥʠʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʥʝʬʪʠ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ï ʄ.: ʍʠʤʠʷ, 1999. 

2. ʉʧʨʘʚʦʯʥʠʢ ʥʝʬʪʝʧʝʨʘʙʦʪʯʠʢʘ // ʇʦʜ ʨʝʜ. ʈʘʜʯʝʥʢʦ ɽ.ɼ. ï ʄ.: ʍʠʤʠʷ, 

1996. 

 

ʇɸʊɽʅʊʅʓʁ ʇʆʀʉʂ ʇʈʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʀ ʊʈɸʂʊʆʈɸ 

ɸ.ɺ. ʂʘʩʘʝʚ, ɸ.ɸ. ʅʘʤ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɸ.ʉ. ɺʦʡʥʘʰ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʨʘʢʪʦʨʘ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʧʦʠʩʢʝ ʫʞʝ ʠʤʝʶʱʠʭʩʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʷʭ ʠ ʧʨʦʙʣʝʤʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ. ɼʣʷ ʦʪʚʝʪʘ ʥʘ ʵʪʠ  

ʚʦʧʨʦʩʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʧʘʪʝʥʪʥʳʡ ʧʦʠʩʢ. 

ʆʙʲʝʤ ʟʥʘʥʠʡ, ʝʞʝʜʥʝʚʥʦ ʧʦʷʚʣʷʶʱʠʭʩʷ ʚ ʤʠʨʝ, ʦʛʨʦʤʝʥ ʠ ʧʨʦʜʦʣʞʘʝʪ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ. ʊʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʘʪʝʥʪʥʳʭ 

ʙʶʨʦ ʧʝʨʝʚʘʣʠʣʦ ʟʘ ʜʚʝ ʩʦʪʥʠ. ʅʦ ʢʘʞʜʦʝ ʧʘʪʝʥʪʥʦʝ ʙʶʨʦ ʩʯʠʪʘʝʪ ʩʚʦʠʤ 

ʜʦʣʛʦʤ ʩʦʟʜʘʥʠʝ ʦʥʣʘʡʥʦʚʳʭ ʧʦʠʩʢʦʚʳʭ ʩʣʫʞʙ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʪʘʢʠʭ ʩʣʫʞʙ ʠ ʙʘʟ ʪʨʝʙʫʝʪ ʬʠʥʘʥʩʦʚʳʭ 

ʟʘʪʨʘʪ, ʠ ʧʦʜʯʘʩ ʥʝʤʘʣʳʭ. ɽʩʪʴ, ʦʜʥʘʢʦ, ʨʷʜ ʙʝʩʧʣʘʪʥʳʭ ʩʣʫʞʙ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʥʘʡʪʠ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ 

ʢʨʫʧʥʝʡʰʠʝ ʤʠʨʦʚʳʝ ʧʘʪʝʥʪʥʳʝ ʙʶʨʦ.   

ʇʘʪʝʥʪʳ ʉʐɸ 

US Patent and Trademark Office (USPTO) patents.uspto.gov  
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ɹʘʟʘ ʜʘʥʥʳʭ ʉʣʫʞʙʳ ʧʘʪʝʥʪʥʳʭ ʠ ʪʦʨʛʦʚʳʭ ʤʘʨʦʢ ʉʐɸ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʧʘʪʝʥʪʘʤ ʉʐɸ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʩ 1790 ʛʦʜʘ. ɺ ʙʘʟʝ 

ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʧʦʠʩʢʦʚʳʭ ʤʘʩʩʠʚʘ: Bibliographic Database ʠ Full Text and Image 

Database, ʧʦ ʢʦʪʦʨʳʤ ʚʦʟʤʦʞʝʥ ʧʦʠʩʢ ʪʨʝʭ ʚʠʜʦʚ. ʇʝʨʚʳʡ ʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ ï ʧʦ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ ʚ ʦʪʜʝʣʴʥʦʡ ʯʘʩʪʠ 

ʧʘʪʝʥʪʘ (ʥʘʟʚʘʥʠʝ, ʨʝʬʝʨʘʪ ʠ ʪ.ʧ.) ʣʠʙʦ ʚʦ ʚʩʝʤ ʪʝʢʩʪʝ ʧʘʪʝʥʪʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ AND, OR, ANDNOT, XOR (Boolean 

search). ɺʪʦʨʦʡ ʪʠʧ ʧʦʠʩʢʘ ï ʧʦʠʩʢ ʧʘʪʝʥʪʘ ʧʦ ʝʛʦ ʥʦʤʝʨʫ ʩʦʛʣʘʩʥʦ 

ʘʤʝʨʠʢʘʥʩʢʦʡ ʠʣʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʘʪʝʥʪʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ (Patent number 

search). ʀ ʪʨʝʪʠʡ ʪʠʧ ï ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ "ʨʫʯʥʦʡ" ʧʦʠʩʢ (Manual Search), 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʩʦʨʪʠʨʦʚʢʫ ʧʘʪʝʥʪʦʚ ʧʦ ʚʨʝʤʝʥʠ ʧʦʩʪʫʧʣʝʥʠʷ, 

ʠʤʝʥʠ, ʛʦʨʦʜʘ, ʩʪʨʘʥʳ ʧʘʪʝʥʪʦʜʝʨʞʘʪʝʣʷ, ʪʝʤʘʪʠʢʝ ʧʘʪʝʥʪʘ, ʧʦ ʩʩʳʣʢʘʤ ʥʘ 

ʧʘʪʝʥʪ. 

ɹʘʟʘ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ ʧʦʣʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʘʪʝʥʪʦʚ ʉʐɸ, ʠʟʜʘʥʥʳʭ ʩ 1974 

ʛʦʜʘ ʠ ʯʘʩʪʠʯʥʦ ʠʟʜʘʥʥʳʭ ʚ 1971-1973 ʛʛ. ʂʨʦʤʝ ʘʤʝʨʠʢʘʥʩʢʠʭ ʧʘʪʝʥʪʦʚ, ʚ ʵʪʦʡ 

ʙʘʟʝ ʩʦʜʝʨʞʘʪʩʷ ʪʘʢʞʝ ʧʦʣʥʳʝ ʢʦʧʠʠ ʝʚʨʦʧʝʡʩʢʠʭ ʧʘʪʝʥʪʦʚ ʩ 1980 ʛʦʜʘ ʠ 

ʷʧʦʥʩʢʠʭ ʧʘʪʝʥʪʥʳʭ ʟʘʷʚʦʢ ʩ 1977 ʛʦʜʘ. ʇʦʠʩʢ ʚ ʵʪʦʡ ʧʘʪʝʥʪʥʦʡ ʙʘʟʝ ʚʦʟʤʦʞʝʥ 

ʧʦ ʥʦʤʝʨʫ ʧʘʪʝʥʪʘ ʣʠʙʦ ʧʦ ʢʣʶʯʝʚʦʤʫ ʩʣʦʚʫ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʪʦʨʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʰʘʙʣʦʥʘ (ʟʥʘʢ "?" ʟʘʤʝʥʷʝʪ ʦʜʠʥ ʩʠʤʚʦʣ) ʠ 

ʩʦʢʨʘʱʝʥʠʷ (ʟʥʘʢ "*" ʟʘʤʝʥʷʝʪ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʤʚʦʣʦʚ) ʧʨʠ ʧʦʠʩʢʝ ʧʦ 

ʢʣʶʯʝʚʦʤʫ ʩʣʦʚʫ ʚʦʟʤʦʞʥʦ ʚ ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ ʩʣʦʚʘ. 

ɽʚʨʦʧʝʡʩʢʠʝ ʧʘʪʝʥʪʳ 

Europe's Network Patent Databases ï  esp@cenet.  ep.espacenet.com 

ʇʘʪʝʥʪʥʘʷ ʩʣʫʞʙʘ esp@cenet ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʬʦʥʜʘʤ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʧʘʪʝʥʪʥʦʛʦ ʙʶʨʦ (European Patent Office (EPO)). ʉʦʜʝʨʞʠʪ 

ʧʦʣʥʳʝ ʪʝʢʩʪʳ ʝʚʨʦʧʝʡʩʢʠʭ ʧʘʪʝʥʪʦʚ ʩ ʦʢʪʷʙʨʷ 1997 ʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʘʪʝʥʪʳ 

ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ, ʤʠʨʦʚʳʝ ʧʘʪʝʥʪʳ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ɺʩʝʤʠʨʥʦʡ 

ʆʨʛʘʥʠʟʘʮʠʝʡ ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʉʦʙʩʪʚʝʥʥʦʩʪʠ (WIPO) ʩ ʥʦʷʙʨʷ 1997, 

ʷʧʦʥʩʢʠʝ ʧʘʪʝʥʪʳ c 1980, ʘ ʪʘʢʞʝ ʧʨʠʣʦʞʝʥʠʷ ʧʘʪʝʥʪʦʚ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ 

ʙʦʣʝʝ ʯʝʤ 50 ʩʪʨʘʥʘʭ ʚʩʝʛʦ ʤʠʨʘ. ɹʘʟʘ ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ 30 ʤʣʥ. ʧʘʪʝʥʪʦʚ ʠ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʧʦʠʩʢ ʧʦ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ, ʧʦ ʥʦʤʝʨʫ ʧʘʪʝʥʪʘ, ʧʦ 

ʥʘʟʚʘʥʠʶ ʢʦʤʧʘʥʠʠ-ʧʘʪʝʥʪʦʜʝʨʞʘʪʝʣʷ. ʇʦʠʩʢ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʣʠʙʦ ʯʝʨʝʟ 

EPO-ʩʣʫʞʙʫ, ʣʠʙʦ ʯʝʨʝʟ ʧʘʪʝʥʪʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʧʦʠʩʢ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʥʘʮʠʦʥʘʣʴʥʳʭ ʷʟʳʢʘʭ, ʠ ʦʙʲʝʤ ʜʦʩʪʫʧʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʢʘʢ ʠ ʚʨʝʤʝʥʥʦʡ ʦʭʚʘʪ, ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ ʩʪʨʘʥʳ ʢ ʩʪʨʘʥʝ. 

ʇʘʪʝʥʪʳ ʈʦʩʩʠʠ 

ʈʦʩʩʠʡʩʢʦʝ ʘʛʝʥʪʩʪʚʦ ʧʦ ʧʘʪʝʥʪʘʤ ʠ ʪʦʚʘʨʥʳʤ ʟʥʘʢʘʤ (ʈʦʩʧʘʪʝʥʪ)-

ʌʝʜʝʨʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ www.fips.ru ʠʣʠ 

www.rupto.ru 

ʉʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʦʪʢʨʳʪ ʢ ʙʘʟʘʤ ʜʘʥʥʳʭ (ɹɼ): "ʈʝʬʝʨʘʪʳ ʈʦʩʩʠʡʩʢʠʭ 

ʟʘʷʚʦʢ ʠ ʧʘʪʝʥʪʦʚ ʥʘ ʠʟʦʙʨʝʪʝʥʠʷ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ 1994-2000 ʛʛ." (RUABRU); 

"ʈʝʬʝʨʘʪʳ ʨʦʩʩʠʡʩʢʠʭ ʧʘʪʝʥʪʦʚ ʥʘ ʠʟʦʙʨʝʪʝʥʠʷ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ 1994-2000 

ʛʛ. (RUABEN).  

http://ep.espacenet.com/
http://www.fips.ru/
http://www.rupto.ru/
http://www.fips.ru/russite/dbs/m2_5.html
http://www.fips.ru/russite/dbs/m2_6.html
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ɼʣʷ ʨʘʙʦʪʳ ʪʨʝʙʫʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ, ʦʜʥʘʢʦ ʤʦʞʥʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʨʝʤʝʥʥʳʤʠ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʠʤʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ï guest, ʧʘʨʦʣʴ ï guest. 

ʇʦʠʩʢ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʢʘʢ ʧʦ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ ʚ ʥʘʟʚʘʥʠʠ ʠ (ʠʣʠ) 

ʨʝʬʝʨʘʪʝ ʧʘʪʝʥʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ, ʪʘʢ ʠ ʧʦ ʥʦʤʝʨʫ 

ʧʘʪʝʥʪʘ, ʜʘʪʝ ʧʫʙʣʠʢʘʮʠʠ, ʥʘʟʚʘʥʠʶ ʢʦʤʧʘʥʠʠ-ʧʘʪʝʥʪʦʜʝʨʞʘʪʝʣʷ. 

ɸʣʛʦʨʠʪʤ ʇʦʠʩʢʘ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʜʝʢʩʘ ʧʘʪʝʥʪʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

1.1. ɿʘʭʦʜʠʤ ʥʘ ʩʘʡʪ ʌʀʇʉ 

1.2. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ 

1.3. ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

1.4. ʀʟʦʙʨʝʪʝʥʠʷ 

1.5. ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʧʘʪʝʥʪʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 2013, ʈʘʩʰʠʨʝʥʥʳʡ 

ʫʨʦʚʝʥʴ ʚ ʬʦʨʤʘʪʝ XML 

1.6. ɺʳʙʠʨʘʝʤ ʥʫʞʥʳʡ ʥʘʤ ʠʥʜʝʢʩ ʨʘʟʜʝʣʘ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʪʦ ʨʘʟʜʝʣ ɺ ï 

ʈʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ; ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ)  

1.7. ɺʳʙʠʨʘʝʤ ʠʥʜʝʢʩ ʢʣʘʩʩʘ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʠʥʜʝʢʩʘ ʨʘʟʜʝʣʘ ʠ 

ʜʚʫʟʥʘʯʥʦʛʦ ʯʠʩʣʘ (ɺ62 ï ɹʝʟʨʝʣʴʩʦʚʳʝ ʥʘʟʝʤʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ) 

1.8. ɼʘʣʝʝ ʚʳʙʠʨʘʝʤ ʧʦʜʢʣʘʩʩ, ʦʙʦʟʥʘʯʝʥʥʳʡ ʟʘʛʣʘʚʥʦʡ ʙʫʢʚʦʡ 

ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ (B62D ï ʉʘʤʦʭʦʜʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ; ʧʨʠʮʝʧʳ) 

1.9. ɺʳʙʠʨʘʝʤ ʧʦʜʨʘʟʜʝʣ, ʥʘ ʢʦʪʦʨʳʝ ʨʘʟʙʠʪʳ ʧʦʜʢʣʘʩʩʳ, ʵʪʦ ʜʨʦʙʥʳʝ 

ʨʫʙʨʠʢʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʠ ʧʦʜʛʨʫʧʧ, ʚʳʨʘʞʘʶʱʠʝʩʷ 

ʜʚʫʟʥʘʯʥʳʤ ʯʠʩʣʦʤ (ʝʩʣʠ ʝʛʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ,  ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʪʘʢʦʚʳʤʠ 

ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ 20, 26, 28) 

2. ʇʦʠʩʢ ʧʘʪʝʥʪʦʚ 

2.1. ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʌʀʇʉ 

2.2. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ 

2.3. ʀʥʬʦʨʤʘʮʠʦʥʥʦ ï ʧʦʠʩʢʦʚʘʷ ʩʠʩʪʝʤʘ 

2.4. ɺʚʦʜʠʤ ʫʢʘʟʘʥʥʳʝ ʣʦʛʠʥ ʠ ʧʘʨʦʣʴ 

ɼʘʥʥʘʷ ʩʪʨʘʥʠʮʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʳʙʦʨʘ ʙʠʙʣʠʦʪʝʢ (ʙʘʟ ʜʘʥʥʳʭ), ʚ 

ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʠʩʢ. ɹʠʙʣʠʦʪʝʢʠ ʧʦ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʧʦʠʩʢʦʚʳʭ 

ʧʦʣʝʡ ʨʘʟʜʝʣʝʥʳ ʥʘ ʛʨʫʧʧʳ. ɻʨʫʧʧʳ ʧʦʜʯʝʨʢʥʫʪʳ ʠ ʚʳʜʝʣʝʥʳ ʞʠʨʥʳʤ 

ʰʨʠʬʪʦʤ. ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʜʦʩʪʫʧʥʳʭ ʙʠʙʣʠʦʪʝʢ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ 

ʥʘʟʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʨʫʧʧʳ. ʏʪʦʙʳ ʚʳʙʨʘʪʴ ʙʠʙʣʠʦʪʝʢʠ ʜʣʷ ʧʦʠʩʢʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʠʭ "ʛʘʣʦʯʢʦʡ". ɽʩʣʠ ʚ ʛʨʫʧʧʝ ʩʦʜʝʨʞʠʪʩʷ ʪʦʣʴʢʦ ʦʜʥʘ 

ʙʠʙʣʠʦʪʝʢʘ, ʪʦ ʦʥʘ ʦʪʤʝʯʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʚʩʝ ʛʨʫʧʧʳ 

ʟʘʢʨʳʪʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʚʳʙʨʘʥʥʳʝ ʛʨʫʧʧʘ ʠ ʙʠʙʣʠʦʪʝʢʠ ʚ ʥʝʡ ʙʫʜʫʪ 

ʟʘʧʦʤʠʥʘʪʴʩʷ. 

2.5. ʇʘʪʝʥʪʥʳʝ ʜʦʢʫʤʝʥʪʳ ʈʌ (ʨʫʩ.): ʦʪʤʝʯʘʝʤ ʨʝʬʝʨʘʪʳ ʨʦʩʩʠʡʩʢʠʭ 

ʠʟʦʙʨʝʪʝʥʠʡ (ʈʀ) ʠ ʧʦʣʥʳʝ ʪʝʢʩʪʳ ʨʦʩʩʠʡʩʢʠʭ ʠʟʦʙʨʝʪʝʥʠʡ ʠʟ ʪʨʝʭ ʧʦʩʣʝʜʥʠʭ 

ʙʶʣʣʝʪʝʥʝʡ (ʅʀ) 

2.6. ɼʘʣʝʝ ʚʳʙʠʨʘʝʤ çʧʦʠʩʢè, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ 

2.7. ɺ ʛʨʘʬʫ ʄʇʂ (51) ɺʥʦʩʠʤ ʠʥʜʝʢʩ ʧʘʪʝʥʪʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

2.8. ʅʘʞʠʤʘʝʤ ʢʣʘʚʠʰʫ çʧʦʠʩʢè 

http://www1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/international_classification/
http://www1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/international_classification/Inventions/
http://www1.fips.ru/wps/portal/IPC/IPC2013_extended_XML/
http://www1.fips.ru/wps/portal/IPC/IPC2013_extended_XML/
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ɼʘʣʝʝ ʧʨʦʩʤʘʪʨʠʚʘʝʤ ʠ ʚʳʙʠʨʘʝʤ ʥʫʞʥʳʝ ʧʘʪʝʥʪʳ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʬʦʨʤʣʷʝʤ ʩʧʨʘʚʢʫ ʦ ʧʨʦʚʝʜʝʥʥʦʤ ʧʘʪʝʥʪʥʦʤ ʧʦʠʩʢʝ. 

ʉʧʨʘʚʢʘ ʦ ʧʘʪʝʥʪʥʦʤ ʧʦʠʩʢʝ ʩʚʦʜʠʪʩʷ ʢ ʟʘʧʦʣʥʝʥʠʶ ʪʘʙʣʠʮʳ (ʧʨʠʤʝʨ 

ʟʘʧʦʣʥʝʥʠʷ ï ʊʘʙʣʠʮʘ 1) ʠ ʫʢʘʟʘʥʠʶ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠ 

ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʦʧʫʙʣʠʢʦʚʘʥʦ ʦʧʠʩʘʥʠʝ ʠʟʦʙʨʝʪʝʥʠʷ ʩ 

ʠʣʣʶʩʪʨʘʮʠʷʤʠ. 

ʊʘʙʣʠʮʘ 1 

ʇʘʪʝʥʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ 
ʉʪʨʘʥʳ,  

ʧʦ ʢʦʪʦʨʳʤ 

ʧʨʦʚʝʜʝʥ 

ʧʦʠʩʢ 

ʀʥʜʝʢʩ ʧʘʪʝʥʪʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ɺʠʜ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ 

ɻʣʫʙʠʥʘ 

ʧʦʠʩʢʘ (ʛʦʜʳ) 

ɺʳʷʚʣʝʥ-

ʥʳʝ 

ʘʥʘʣʦʛʠ 

ʈʦʩʩʠʷ 

B62D55/20 

B62D55/26 

B62D55/28 

çʀʟʦʙʨʝʪʝʥʠʷ, ʧʦʣʝʟʥʳʝ 

ʤʦʜʝʣʠè ʆʬʠʮʠʘʣʴʥʳʡ 

ʙʶʣʣʝʪʝʥʴ ʈʦʩʠʡʩʢʦʛʦ 

ʘʛʝʥʪʩʪʚʘ ʧʦ ʧʘʪʝʥʪʘʤ ʠ 

ʪʦʚʘʨʥʳʤ ʟʥʘʢʘʤ 

1994 ï 2003 

2033364 

2041107 

2041108 

2048356 

2181330 

 

ɺʃʀʗʅʀɽ ʉʀʃ ʊʈɽʅʀʗ ʅɸ ʊɽʍʅʀʂʆ-ʕʂʆʅʆʄʀʏɽʉʂʀɽ  

ʇʆʂɸɿɸʊɽʃʀ ɼɺʀɻɸʊɽʃʗ ɺʅʋʊʈɽʅʅɽɻʆ ʉɻʆʈɸʅʀʗ 

ɸ.ɺ. ʂʘʩʘʝʚ, ɸ.ɸ. ʅʘʤ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ɸ.ʅ. ʇʣʦʱʘʜʥʦʚ  

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 

ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ï ʜʚʠʛʘʪʝʣʴ ʚʥʫʪʨʝʥʥʝʛʦ 

ʩʛʦʨʘʥʠʷ (ɼɺʉ). 

ɼʚʠʛʘʪʝʣʴ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ï ʵʪʦ ʪʠʧ ʜʚʠʛʘʪʝʣʷ, ʪʝʧʣʦʚʘʷ ʤʘʰʠʥʘ, ʚ 

ʢʦʪʦʨʦʡ ʭʠʤʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʪʦʧʣʠʚʘ (ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʞʠʜʢʦʝ ʠʣʠ 

ʛʘʟʦʦʙʨʘʟʥʦʝ ʫʛʣʝʚʦʜʦʨʦʜʥʦʝ ʪʦʧʣʠʚʦ), ʩʛʦʨʘʶʱʝʛʦ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ, 

ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʤʝʭʘʥʠʯʝʩʢʫʶ ʨʘʙʦʪʫ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ɼɺʉ ̫ʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʠʧʦʚ ʜʚʠʛʘʪʝʣʝʡ. 

ɼʚʠʛʘʪʝʣʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ. ɺ ɼɺʉ, ʢʘʢ ʠ ʚ 

ʣʶʙʦʤ ʤʝʭʘʥʠʟʤʝ, ʝʩʪʴ ʩʦʧʨʷʞʝʥʠʷ ʜʝʪʘʣʝʡ, ʢʦʪʦʨʳʝ ʜʚʠʞʫʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʨʫʛ ʜʨʫʛʘ. ʊʘʢʠʝ ʩʦʧʨʷʞʝʥʠʷ ʥʘʟʳʚʘʶʪʩʷ "ʧʘʨʘʤʠ ʪʨʝʥʠʷ". ʆʩʥʦʚʥʳʤʠ ʧʘʨʘʤʠ 

ʪʨʝʥʠʷ ʚ ɼɺʉ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: 

¶  ʧʦʨʰʥʝʚʳʝ ʢʦʣʴʮʘ ï ʛʠʣʴʟʘ ʮʠʣʠʥʜʨʘ; 

¶  ʶʙʢʘ ʧʦʨʰʥʷ ï ʛʠʣʴʟʘ ʮʠʣʠʥʜʨʘ; 

¶  ʢʦʨʝʥʥʳʝ ʠ ʰʘʪʫʥʥʳʝ ʧʦʜʰʠʧʥʠʢʠ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʠ ʧʦʜʰʠʧʥʠʢʠ 
ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʚʘʣʘ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ; 

¶  ʤʘʥʞʝʪʥʳʝ ʫʧʣʦʪʥʝʥʠʷ ʧʝʨʝʜʥʝʛʦ ʠ ʟʘʜʥʝʛʦ ʥʦʩʢʦʚ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ; 

¶  ʢʫʣʘʯʢʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʚʘʣʘ ï ʪʦʣʢʘʪʝʣʠ; 

¶  ʩʪʝʨʞʥʠ ʢʣʘʧʘʥʦʚ ï ʚʪʫʣʢʠ ʢʣʘʧʘʥʦʚ; 

¶  ʪʘʨʝʣʢʠ ʢʣʘʧʘʥʦʚ ï ʩʝʜʣʘ ʠ ʜʨ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʦʪʝʨʴ ʜʚʠʛʘʪʝʣʷ. ʊʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ ʧʦʪʝʨʠ ʪʨʝʥʠʷ ʚ ʮʠʣʠʥʜʨʦ-ʧʦʨʰʥʝʚʦʡ 
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ʛʨʫʧʧʝ ï ʪʨʝʥʠʝ ʧʦʨʰʥʝʚʳʭ ʢʦʣʝʮ ʠ ʪʨʦʥʢʘ (ʶʙʢʠ) ʧʦʨʰʥʷ ʦ ʧʦʚʝʨʭʥʦʩʪʴ 

ʮʠʣʠʥʜʨʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʜʚʠʛʘʪʝʣʷ ʵʪʘ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʚʳʨʘʞʘʝʪʩʷ 40-75% ʦʪ ʚʩʝʭ ʧʦʪʝʨʴ ʪʨʝʥʠʷ ʚ ɼɺʉ. 

ɼʣʷ ʥʘʯʘʣʘ ʨʘʩʩʤʦʪʨʠʤ, ʧʦʯʝʤʫ ʦʥʠ ʚʦʟʥʠʢʘʶʪ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʠʣʳ ʪʨʝʥʠʷ ʚ ʮʠʣʠʥʜʨʦ-ʧʦʨʰʥʝʚʦʡ ʛʨʫʧʧʝ ʚʦʟʥʠʢʘʶʪ 

ʚʩʣʝʜʩʪʚʠʝ ʧʦʣʫʞʠʜʢʦʩʪʥʦʛʦ ʪʨʝʥʠʷ ʧʦʨʰʥʝʚʳʭ ʢʦʣʝʮ ʠ ʪʨʦʥʠʢʘ ʦ ʛʠʣʴʟʫ 

ʮʠʣʠʥʜʨʘ. 

ɺʪʦʨʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚʦʟʥʠʢʘʝʪ ʚʩʣʝʜʩʪʚʠʝ ʥʦʨʤʘʣʴʥʦʡ ʩʠʣʳ N, 

ʜʝʡʩʪʚʫʶʱʝʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʩʠ ʮʠʣʠʥʜʨʘ. 

ʅʦʨʤʘʣʴʥʘʷ ʩʠʣʘ N ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʫʤʤʘʨʥʦʡ ʩʠʣʳ ʈ, 

ʜʝʡʩʪʚʫʶʱʝʡ ʚ ʂʐʄ, ʢʦʪʦʨʘʷ ʩʫʤʤʠʨʫʝʪʩʷ ʠʟ ʩʠʣ ʜʘʚʣʝʥʠʷ ʛʘʟʦʚ ʠ ʩʠʣ 

ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦ ʜʚʠʞʫʱʠʭʩʷ ʤʘʩʩ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʣʠʷʥʠʝ ʩʠʣ ʪʨʝʥʠʷ ʚ ʮʠʣʠʥʜʨʦ-ʧʦʨʰʥʝʚʦʡ ʛʨʫʧʧʝ ʥʘ 

ʧʦʢʘʟʘʪʝʣʠ ɼɺʉ: 

1. ʄʝʭʘʥʠʯʝʩʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʂʇɼ) ʜʚʠʛʘʪʝʣʷ 

ʥʘʟʳʚʘʶʪ ʦʪʥʦʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʢ ʠʥʜʠʢʘʪʦʨʥʦʡ. ʕʬʬʝʢʪʠʚʥʘʷ 

ʤʦʱʥʦʩʪʴ ʤʝʥʴʰʝ, ʯʝʤ ʠʥʜʠʢʘʪʦʨʥʘʷ, ʠʟ-ʟʘ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʪʝʨʴ, ʨʘʩʭʦʜʫʝʤʳʭ 

ʚ ʤʝʭʘʥʠʟʤʘʭ ʠ ʩʠʩʪʝʤʘʭ ʜʚʠʛʘʪʝʣʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ: ʯʝʤ ʙʦʣʴʰʝ ʩʠʣʘ ʪʨʝʥʠʷ, ʪʝʤ 

ʤʝʥʴʰʝ ʵʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʝʤ ʤʝʥʴʰʝ ʂʇɼ ɼɺʉ. 

ʄʝʭʘʥʠʯʝʩʢʠʡ ʂʇɼ ʢʘʨʙʶʨʘʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʩʦʩʪʘʚʣʷʝʪ 0,70 ï 0,85, ʘ 

ʜʠʟʝʣʝʡ ï 0,73 ï 0,87. 

2. ʄʦʱʥʦʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʚʠʛʘʪʝʣʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦʤ ʪʝʧʣʦʪʳ, ʧʨʝʚʨʘʱʝʥʥʳʤ ʚ ʧʦʣʝʟʥʫʶ ʨʘʙʦʪʫ. ʉʪʝʧʝʥʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʧʣʦʪʳ, ʚʚʝʜʝʥʥʦʡ ʚ ʜʚʠʛʘʪʝʣʴ ʩ ʪʦʧʣʠʚʦʤ, ʦʮʝʥʠʚʘʶʪ 

ʵʬʬʝʢʪʠʚʥʳʤ ʂʇɼ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʪʝʧʣʦʪʳ Qʝ, ʧʨʝʚʨʘʱʝʥʥʦʡ ʚ ʵʬʬʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ, ʢ ʢʦʣʠʯʝʩʪʚʫ ʪʝʧʣʦʪʳ Qt, 

ʚʳʜʝʣʠʚʰʝʡʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʠʣʳ ʪʨʝʥʠʷ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʫʤʝʥʴʰʘʝʪʩʷ. 

ɼʣʷ ʢʘʨʙʶʨʘʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ɖʝ = 0,23-0,30, ʜʣʷ ʜʠʟʝʣʝʡ ɖʝ = 0,28-0,40. 

3 . ʂ ʧʦʢʘʟʘʪʝʣʷʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʪʦʧʣʠʚʥʫʶ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ, 

ʦʪʥʦʩʷʪʩʷ ʨʘʩʭʦʜʳ ʪʦʧʣʠʚʘ. ʏʘʩʦʚʦʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ Gt ʧʦʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʪʦʧʣʠʚʘ ʚ ʢʠʣʦʛʨʘʤʤʘʭ, ʧʦʪʨʝʙʣʷʝʤʦʝ ʜʚʠʛʘʪʝʣʝʤ ʥʘ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʟʘ 

1 ʯ. ɼʣʷ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʦʙʳʯʥʦ ʧʦʣʴʟʫʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ 

ʫʜʝʣʴʥʳʤ ʨʘʩʭʦʜʦʤ ʪʦʧʣʠʚʘ ge, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʯʘʩʦʚʦʛʦ 

ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ GT ʢ ʵʬʬʝʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ Ne. 

ɼʣʷ ʢʘʨʙʶʨʘʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ge = 300 ï 340 ʛ/(ʢɺʪĀʯ), ʜʣʷ ʜʠʟʝʣʝʡ  

ge = 220 ï 260 ʛ/(ʢɺʪĀʯ). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʠʣʳ ʪʨʝʥʠʷ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ: ʯʝʤ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʝ ʩʠʣʳ ʪʨʝʥʠʷ, ʪʝʤ ʥʠʞʝ 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ɼɺʉ. 
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ʇʆɺʓʐɽʅʀɽ ʕʂʆʃʆɻʀʏɽʉʂʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ʊʈɸʅʉʇʆʈʊʅʓʍ ɼʀɿɽʃɽʁ ɻʋʉɽʅʀʏʅʓʍ ʄɸʐʀʅ 

ʄ.ɸ. ʂʠʨʶʰʢʠʥ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɽ.ʄ. ɸʨʪʝʤʝʥʢʦ  

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʄʥʦʛʦʮʝʣʝʚʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʤʘʰʠʥʳ ʰʠʨʦʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʜʠʟʝʣʷʤʠ ʥʘʭʦʜʷʪ ʚʩʝ ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʥʘʨʦʜʥʦʤ 

ʭʦʟʷʡʩʪʚʝ. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʮʝʣʳʡ ʨʷʜ ʧʨʦʙʣʝʤ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʠʢʫ ʙʝʟ ʫʛʨʦʟʳ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ 

ʧʝʨʩʦʥʘʣʘ.  

ɼʚʠʛʘʪʝʣʷʤʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʥʘ ʧʣʘʥʝʪʝ ʚʳʜʝʣʷʝʪʩʷ ʩ 

ʦʪʨʘʙʦʪʘʚʰʠʤʠ ʛʘʟʘʤʠ ʜʦ 39% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ, 

ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚʩʝʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, ʠ ʜʣʷ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʭ ʩʪʨʘʥ ʜʦʣʷ, 

ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ ʜʚʠʛʘʪʝʣʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʨʘʟʣʠʯʥʘ. ʊʘʢ, ʧʦ ʦʮʝʥʢʘʤ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚ ɻʝʨʤʘʥʠʠ ʠʭ ʜʦʣʷ ʩʦʩʪʘʚʣʷʝʪ 40%, ʚ ʉʐɸ ï ʜʦ 60%, ʚ ʈʦʩʩʠʠ ï  

ʜʦ 34%, ʘ ʚ ʩʪʨʘʥʘʭ ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ ï  ʜʦ 72%. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʫʶ ʛʝʨʤʝʪʠʟʘʮʠʶ ʤʦʪʦʨʥʳʭ ʦʪʩʝʢʦʚ ʚ 

ʛʫʩʝʥʠʯʥʳʭ ʤʘʰʠʥʘʭ, ʜʦʩʪʘʪʦʯʥʫʶ ʚʝʥʪʠʣʷʮʠʶ ʢʘʙʠʥ ʠ ʩʘʣʦʥʦʚ, ʥʘ ʩʪʦʷʥʢʘʭ ʠ 

ʚ ʜʚʠʞʝʥʠʠ ʦʪʨʘʙʦʪʘʚʰʠʝ ʛʘʟʳ ʧʨʦʥʠʢʘʶʪ ʚ ʧʦʤʝʱʝʥʠʷ ʠ ʩʦʟʜʘʶʪ ʥʘ ʨʘʙʦʯʠʭ 

ʤʝʩʪʘʭ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʫʩʣʦʚʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ. ɼʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʥʦʨʤʠʨʫʝʪʩʷ ʫʨʦʚʝʥʴ ʟʘʧʘʭʘ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ. ɿʘʧʘʭ 

ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʦʱʫʱʘʝʪʩʷ ʣʶʜʴʤʠ ʜʘʞʝ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʟʙʘʚʣʝʥʠʠ ʠʭ 

ʯʠʩʪʳʤ ʚʦʟʜʫʭʦʤ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʦʤʫ, ʯʪʦ ʬʠʣʴʪʨʳ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ, 

ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʛʫʩʝʥʠʯʥʫʶ ʤʘʰʠʥʫ, ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʭʠʤʠʯʝʩʢʦʡ 

ʦʯʠʩʪʢʠ ʝʛʦ ʦʪ ʦʢʠʩʣʦʚ ʘʟʦʪʘ, ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʦʢʠʩʠ ʫʛʣʝʨʦʜʘ. ʊʦʣʴʢʦ ʪʚʝʨʜʳʝ 

ʯʘʩʪʠʮʳ ʤʦʛʫʪ ʫʜʝʨʞʠʚʘʪʴʩʷ ʬʠʣʴʪʨʘʤʠ. ɼʨʫʛʠʝ ʞʝ ʚʝʱʝʩʪʚʘ, ʘ ʠʭ ʚ ʩʦʩʪʘʚʝ 

ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʦʙʥʘʨʫʞʝʥʦ ʩʚʳʰʝ 1200, ʠ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʪʦʢʩʠʯʥʳ ʠ 

ʢʘʥʮʝʨʦʛʝʥʥʳ, ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʧʦʧʘʜʘʶʪ ʚ ʨʘʙʦʯʫʶ ʟʦʥʫ ʧʝʨʩʦʥʘʣʘ 

ʛʫʩʝʥʠʯʥʳʭ ʤʘʰʠʥ. 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʤʥʦʛʦʧʘʨʘʤʝʪʨʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʜʠʟʝʣʝʡ ʧʦʟʚʦʣʠʣʠ 

ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʨʝʞʠʤʘʭ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚʣʠʷʶʱʠʭ 

ʥʘ ʦʮʝʥʦʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʛʫʩʝʥʠʯʥʳʭ ʤʘʰʠʥʘʭ ʜʠʟʝʣʝʡ ʪʠʧʦʚ 

6ʏ15/15, 10ʏ15/15, 8ʏ13/14, 8ʏ12/12. 

ʇʦʜʦʙʨʘʥʳ ʠ ʠʩʧʳʪʘʥʳ ʢʘʪʘʣʠʪʠʯʝʩʢʠʝ ʥʝʡʪʨʘʣʠʟʘʪʦʨʳ ʩ ʧʦʨʠʩʪʳʤʠ 

ʧʨʦʥʠʮʘʝʤʳʤʠ ʉɺʉ-ʙʣʦʢʘʤʠ ʢʦʥʩʪʨʫʢʮʠʠ ɸʣʪɻʊʋ ʧʦ ʧʘʪʝʥʪʘʤ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ˉ2075608, ˉ2163301, ʩʥʠʞʘʶʱʠʝ ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ ʩ 

ʦʪʨʘʙʦʪʘʚʰʠʤʠ ʛʘʟʘʤʠ: ʧʦ ʉʆ ï ʚ 4,54 ʨʘʟʘ, NOx ï ʚ 1,87 ʨʘʟʘ, ʉʭʅʫ ï ʚ 2,75 

ʨʘʟʘ, ʊʏ ï ʚ 2,76 ʨʘʟʘ. 

ɺ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʜʠʟʝʣʝʡ 

ʩ ʦʙʲʝʤʥʳʤ ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʝʚʳʰʝʥʠʝ ʥʦʨʤ ɽɺʈʆ-3 ʧʦ ʦʮʝʥʦʯʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʩʦʩʪʘʚʣʷʝʪ: ʧʦ ʉʆ ï ʚ 0,56 ʨʘʟʘ, NOx ï ʚ 1,78 ʨʘʟʘ, ʉʭʅʫ ï ʚ 0,27 
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ʨʘʟʘ, ʧʦ ʊʏ ï ʚ 0,77 ʨʘʟʘ. ʅʦʨʤʳ ɽɺʈʆ-4 ʧʨʝʚʳʰʘʶʪʩʷ: ʧʦ ʉʆ ï ʚ 0,34 ʨʘʟʘ, 

NOx ï ʚ 2,54 ʨʘʟʘ, ʧʦ ʊʏ ï ʚ 3,85 ʨʘʟʘ. 

ɺ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʜʠʟʝʣʝʡ 

ʩ ʦʙʲʝʤʥʦ-ʧʣʝʥʦʯʥʳʤ ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʝʤ ʥʦʨʤʳ ɽɺʈʆ-3 ʧʨʝʚʳʰʘʶʪʩʷ ʪʦʣʴʢʦ 

ʧʦ ʚʳʙʨʦʩʘʤ NOx ʚ 1,25é1,65 ʨʘʟʘ. ʅʦʨʤʳ ɽɺʈʆ-4 ʧʨʝʚʳʰʘʶʪʩʷ ʧʦ ʚʳʙʨʦʩʘʤ: 

NOx ïʚ 2,37 ʨʘʟʘ, ʊʏ ï ʚ 3,80 ʨʘʟʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʚʩʝ 

ʚʥʠʤʘʥʠʝ ʜʦʣʞʥʦ ʦʙʨʘʱʘʪʴʩʷ ʥʘ ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ NOx ʠ ʊʏ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʜʠʟʝʣʷ ʗʄɿ-

238ɹɺ ʩ ʛʣʫʰʠʪʝʣʷʤʠ, ʘ ʧʨʠ ʢʦʤʧʣʝʢʪʦʚʘʥʠʠ ʜʠʟʝʣʝʡ ʢʘʪʘʣʠʪʠʯʝʩʢʠʤʠ 

ʥʝʡʪʨʘʣʠʟʘʪʦʨʘʤʠ ï ʜʠʟʝʣʠ ʂʘʤɸɿ 740-10, ʗʄɿ-238ɹɺ ʠ ʋʊɼ-29. 
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ɺʃʀʗʅʀɽ ʃʖʄʀʅɽʉʎɽʅʊʅʓʍ ʃɸʄʇ ʅɸ ʆʂʈʋɾɸʖʑʋʖ 

ʉʈɽɼʋ ʀ ɿɼʆʈʆɺʔɽ ʏɽʃʆɺɽʂɸ 

ʄ.ʉ. ʂʦʞʝʚʥʠʢʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʭ.ʥ., ʜʦʮʝʥʪ ʅ.ʅ. ɸʚʝʪʠʩʷʥ  

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 

ʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ï ʵʪʦ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʡ 

ʩʝʛʦʜʥʷ ʩʪʦʠʪ ʧʝʨʝʜ ʥʘʫʢʦʡ. ɺʩʸ ʙʦʣʝʝ ʘʢʪʠʚʥʦ ʚʭʦʜʷʪ ʚ ʥʘʰʫ ʞʠʟʥʴ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʧʨʠʙʦʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʣʘʤʧʳ.  

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʨʷʜʘ ʣʝʪ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʣʘʤʧ ʩʪʘʣʘ ʣʶʤʠʥʝʩʮʝʥʪʥʘʷ. ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʵʪʦʡ 

ʣʘʤʧʳ ʧʦʯʪʠ ʚ 5 ʨʘʟ ʥʠʞʝ, ʯʝʤ ʫ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ, ʘ ʩʨʦʢ ʩʣʫʞʙʳ ʩʦʩʪʘʚʣʷʝʪ 

6000 ʯʘʩʦʚ ʧʨʦʪʠʚ 1000 ʯʘʩʦʚ.  

ʅʦ, ʠʩʧʦʣʴʟʫʷ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʣʘʤʧʳ, ʧʦʣʫʯʠʚʰʠʝ ʦʛʨʦʤʥʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʤʘʣʦ ʢʪʦ ʟʘʜʫʤʳʚʘʝʪʩʷ ʦʙ ʠʭ ʚʨʝʜʝ.  

ʃʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ ʩʦʩʪʦʷʪ ʠʟ ʢʦʣʙʳ, ʥʘʧʦʣʥʝʥʥʦʡ ʧʘʨʘʤʠ ʨʪʫʪʠ ʠ 

ʘʨʛʦʥʦʤ, ʠ ʧʫʩʢʦʨʝʛʫʣʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʩʪʘʨʪʝʨʘ). ʅʘ ʚʥʫʪʨʝʥʥʶʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʣʙʳ ʥʘʥʝʩʝʥʦ ʩʧʝʮʠʘʣʴʥʦʝ ʚʝʱʝʩʪʚʦ, ʥʘʟʳʚʘʝʤʦʝ ʣʶʤʠʥʦʬʦʨ. 

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʣʘʤʧʝ ʧʨʦʠʩʭʦʜʠʪ ʜʚʠʞʝʥʠʝ 

ʵʣʝʢʪʨʦʥʦʚ. ʉʪʦʣʢʥʦʚʝʥʠʝ ʵʣʝʢʪʨʦʥʦʚ ʩ ʘʪʦʤʘʤʠ ʨʪʫʪʠ ʦʙʨʘʟʫʝʪ ʥʝʚʠʜʠʤʦʝ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ, ʢʦʪʦʨʦʝ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʣʶʤʠʥʦʬʦʨ, 
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ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʚʠʜʠʤʳʡ ʩʚʝʪ. ʉʦʚʨʝʤʝʥʥʳʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʣʘʤʧʳ ï ʵʪʦ 

ʪʝ ʞʝ ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ, ʪʦʣʴʢʦ ʚ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʦʡ ʬʦʨʤʝ [3].   

ʆʪʩʶʜʘ ʚʳʪʝʢʘʶʪ ʦʩʥʦʚʥʳʝ ʤʠʥʫʩʳ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʣʘʤʧ: 

1. ʂ ʩʦʞʘʣʝʥʠʶ, ʩʪʝʢʣʦ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʣʘʤʧʳ ʟʘʜʝʨʞʠʚʘʝʪ ʥʝ ʚʩʝ ʪʠʧʳ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʣʫʯʝʡ, ʠ, ʧʦʧʘʜʘʷ ʥʘ ʢʦʞʫ ʯʝʣʦʚʝʢʘ, ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʥʝ ʤʝʥʝʝ 

ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ, ʯʝʤ ʩʦʣʥʝʯʥʳʝ.  ɸ ʧʨʠ ʩʪʘʨʝʥʠʠ ʠ ʨʘʟʨʫʰʝʥʠʠ 

ʣʶʤʠʥʦʬʦʨʥʦʛʦ ʩʣʦʷ ʧʨʦʮʝʥʪ ʧʨʦʭʦʜʷʱʝʛʦ ʩʢʚʦʟʴ ʥʝʛʦ ʋʌ-ʠʟʣʫʯʝʥʠʷ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʉʫʱʝʩʪʚʫʶʪ ʩʚʝʜʝʥʠʷ, ʯʪʦ ʩʚʝʪ ɻʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʣʘʤʧ ʤʦʞʝʪ 

ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʤʠʛʨʝʥʝʡ ʠ ʜʘʞʝ ʧʨʠʩʪʫʧʦʚ ʵʧʠʣʝʧʩʠʠ. ʀʟ-ʟʘ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʣʘʤʧ ʫ ʣʶʜʝʡ ʩ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢʦʞʝʡ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʩʳʧʴ, ʵʢʟʝʤʳ, ʧʩʦʨʠʘʟ ʠ ʦʪʝʢʠ. 

2. ɼʨʫʛʘʷ ʦʧʘʩʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʪʘʠʪ ʚ ʩʝʙʝ ʣʶʤʠʥʝʩʮʝʥʪʥʘʷ ʣʘʤʧʘ, ï ʵʪʦ 

ʧʫʣʴʩʘʮʠʷ. ʕʪʦ ʥʝʚʠʜʠʤʳʝ ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ ʤʝʨʮʘʥʠʷ ʩʚʝʪʘ, ʢʦʪʦʨʳʝ 

ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ ʢʦʣʝʙʘʥʠʡ ʚ ʧʦʜʘʚʘʝʤʦʤ ʥʘʧʨʷʞʝʥʠʠ. ʇʫʣʴʩʘʮʠʷ ʢʨʘʡʥʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʤʦʟʛ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʳʟʳʚʘʝʪ ʧʦʚʳʰʝʥʥʫʶ 

ʫʪʦʤʣʷʝʤʦʩʪʴ ʠ ʧʣʦʭʦʝ ʩʘʤʦʯʫʚʩʪʚʠʝ, ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, ʧʨʠʯʝʤ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ï ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʥʘ ʥʝʨʚʥʳʝ ʵʣʝʤʝʥʪʳ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʬʦʪʦʨʝʮʝʧʪʦʨʥʳʝ ʵʣʝʤʝʥʪʳ 

ʩʝʪʯʘʪʢʠ.  

3. ʉʧʝʢʪʨ ʩʚʝʪʘ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʣʘʤʧ, ʦʩʦʙʝʥʥʦ ʜʝʰʝʚʳʭ,  ʩʦʜʝʨʞʠʪ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ,  ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʢʦʨʦʪʢʦʚʦʣʥʦʚʳʭ ʩʠʥʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. ʕʪʦ ʚʨʝʜʠʪ ʨʝʮʝʧʪʦʨʘʤ ʢʣʝʪʦʢ ʩʝʪʯʘʪʢʠ ʛʣʘʟʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʦʪ ʥʠʭ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʙʣʠʞʝ, ʯʝʤ 30 ʩʘʥʪʠʤʝʪʨʦʚ. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʥʝʛʦ ʩʚʝʪʘ ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʝ ʚ ʨʘʙʦʪʝ ʠʤʤʫʥʥʦʡ ʠ 

ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤ [3]. 

4. ʉʘʤʦʡ ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʣʘʤʧ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʨʪʫʪʠ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʝʯʝʥʠʝ ʚ ʵʪʦʡ ʣʘʤʧʝ. ʆʜʥʘ ʣʶʤʠʥʝʩʮʝʥʪʥʘʷ 

ʛʘʟʦʨʘʟʨʷʜʥʘʷ ʣʘʤʧʘ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʦʪ 1 ʜʦ 70 ʤʛ ʨʪʫʪʠ. ɽʩʣʠ ʣʘʤʧʘ ʚ 

ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ, ʪʦ ʨʪʫʪʴ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʘʩʥʦʩʪʠ, ʥʦ ʨʘʟʨʫʰʝʥʥʘʷ ʠʣʠ 

ʧʦʚʨʝʞʜʸʥʥʘʷ ʢʦʣʙʘ ʣʘʤʧʳ ʚʳʩʚʦʙʦʞʜʘʝʪ ʧʘʨʳ ʨʪʫʪʠ, ʯʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ 

ʦʪʨʘʚʣʝʥʠʝ. ɺ ʭʦʣʦʜʥʳʭ ʣʘʤʧʘʭ ʨʪʫʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʩʚʷʟʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, 

ʧʦʵʪʦʤʫ, ʝʩʣʠ  ʨʘʟʦʙʴʸʪʩʷ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʘ ̫ʣʘʤʧʘ, ʤʦʞʥʦ ʘʢʢʫʨʘʪʥʦ ʫʙʨʘʪʴ 

ʦʩʢʦʣʢʠ ʠ ʤʝʩʪʦ ʧʨʦʤʳʪʴ ʚʦʜʦʡ. ʈʪʫʪʴ, ʢʦʥʝʯʥʦ, ʙʫʜʝʪ ʟʘʛʨʷʟʥʷʪʴ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ, ʥʦ ʚ ʤʘʣʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʵʪʦ ʥʝ ʦʧʘʩʥʦ. ʍʫʞʝ ʙʫʜʝʪ, ʝʩʣʠ ʨʘʟʙʠʪʴ 

ʨʘʙʦʪʘʶʱʫʶ ʣʘʤʧʫ. ʇʘʨʳ ʨʪʫʪʠ ʧʦʧʘʜʫʪ ʚ ʚʦʟʜʫʭ, ʠ ʯʝʣʦʚʝʢ ʠʭ ʙʫʜʝʪ ʚʜʳʭʘʪʴ. 

ɽʩʣʠ ʨʘʙʦʪʘʶʱʘʷ ʣʘʤʧʘ ʚʩʝ-ʪʘʢʠ ʨʘʟʙʠʣʘʩʴ, ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʤʦʞʥʦ ʩʢʦʨʝʝ 

ʧʨʦʚʝʪʨʠʪʴ ʧʦʤʝʱʝʥʠʝ [2]. 

ʅʝʧʨʘʚʠʣʴʥʘʷ ʫʪʠʣʠʟʘʮʠʷ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʣʘʤʧ ʤʦʞʝʪ ʥʘʥʝʩʪʠ 

ʤʘʩʰʪʘʙʥʳʡ ʫʨʦʥ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ: ʚʳʩʚʦʙʦʜʠʚʰʘʷʩʷ  ʨʪʫʪʴ ʣʠʙʦ ʠʩʧʘʨʠʪʩʷ 

ʚ ʚʦʟʜʫʭ, ʣʠʙʦ ʧʦʧʘʜʝʪ ʚ ʧʦʯʚʫ, ʘ ʜʘʣʝʝ ʚ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. ɸ ʚʝʜʴ ʤʘʩʰʪʘʙʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʣʘʤʧ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʝʫʤʦʣʠʤʦ ʨʘʩʪʫʪ! ʀ 

ʯʪʦ ʞʝ ʙʫʜʝʪ ʜʘʣʴʰʝ? ʂ ʢʘʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʝ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ? 

ɼʘʥʥʳʝ ʚʦʧʨʦʩʳ ʪʨʝʙʫʝʪ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦʛʦ ʠ ʤʘʩʩʦʚʦʛʦ ʨʝʰʝʥʠʷ. 

ʅʘʩʝʣʝʥʠʝ ʧʦʧʨʦʩʪʫ ʥʝ ʠʥʬʦʨʤʠʨʦʚʘʥʦ ʦʙ çʫʛʨʦʟʝè, ʚʠʩʷʱʝʡ ʥʘʜ ʛʦʣʦʚʦʡ. 
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ʅʫʞʥʘ ʦʩʥʦʚʘʪʝʣʴʥʘʷ ʮʝʣʝʚʘʷ ʧʨʦʛʨʘʤʤʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʜʦʥʝʩʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʨʘʱʝʥʠʠ ʩ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʤʠ ʣʘʤʧʘʤʠ ʜʦ ʧʦʢʫʧʘʪʝʣʷ ʝʱʝ 

ʥʘ ʩʪʘʜʠʠ ʧʦʢʫʧʢʠ.  

ɹʝʟʫʩʣʦʚʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʘʞʠʚʘʪʴ ʧʨʦʮʝʩʩ ʫʪʠʣʠʟʘʮʠʠ ʣʘʤʧ, ʢʦʪʦʨʳʡ 

ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʥʝ ʦʨʛʘʥʠʟʦʚʘʥ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʂʘʥʘʣʳ ʩʙʦʨʘ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʣʘʤʧ ʧʦʥʷʪʥʳ ï ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʤʝʩʪʘ ʧʨʠʦʙʨʝʪʝʥʠʷ 

ʣʘʤʧ, ʘ ʪʘʢʞʝ ʞʠʣʠʱʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ.  

ɺ ʛʦʨʦʜʝ ʈʫʙʮʦʚʩʢʝ ʫʪʠʣʠʟʘʮʠʝʡ ʣʘʤʧ ʟʘʥʠʤʘʝʪʩʷ ʬʠʨʤʘ ʆʆʆ çʕʢʦ-

ʧʘʨʪʥʸʨè ï ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʘʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘ ̫ʦʨʛʘʥʠʟʘʮʠʷ ʚ ʈʫʙʮʦʚʩʢʦʤ 

ʨʘʡʦʥʝ. ʄʥʦʶ ʙʳʣʦ ʚʟʷʪʦ ʠʥʪʝʨʚʴʶ ʫ ʨʫʢʦʚʦʜʠʪʝʣʷ ʵʪʦʡ ʬʠʨʤʳ ɹʝʩʢʦʨʦʚʘʝʚʘ 

ɸʣʝʢʩʝʷ ɺʣʘʜʠʤʠʨʦʚʠʯʘ. ʀʟ ʨʘʟʛʦʚʦʨʘ ʫʜʘʣʦʩʴ ʫʟʥʘʪʴ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ 

ʫʪʠʣʠʟʘʮʠʠ ʦʜʥʦʡ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʡ ʣʘʤʧʳ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʛʦʨʦʜʝ 

ʈʫʙʮʦʚʩʢʝ ʩʦʩʪʘʚʣʷʝʪ 22 ï 27,5 ʨʫʙ. ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʜʘʚʘʝʤʳʭ 

ʣʘʤʧ ʠ ʫʜʘʣʸʥʥʦʩʪʠ ʦʪ ʛʦʨʦʜʘ. ʉʪʦʣʴ ʚʳʩʦʢʫʶ ʮʝʥʫ ɸʣʝʢʩʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʦʙʲʷʩʥʠʣ ʟʘʪʨʘʪʘʤʠ ʥʘ ʜʝʤʝʨʢʫʨʠʟʘʮʠ ʁʚ ʨʘʟʤʝʨʝ 10 ʨʫʙ. ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʚ 

ʛ. ɹʘʨʥʘʫʣ. ʈʫʢʦʚʦʜʠʪʝʣʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʯʘʩʪʥʳʝ ʣʠʮʘ 

ʢʨʘʡʥʝ ʨʝʜʢʦ ʦʙʨʘʱʘʶʪʩʷ ʢ ʥʠʤ ʟʘ ʧʦʤʦʱʴʶ ʚ ʫʪʠʣʠʟʘʮʠʠ. ʀ ʵʪʦ ʧʦʥʷʪʥʦ, ʚʝʜʴ 

ʚʨʷʜ ʣʠ  ʢʪʦ ʟʘʭʦʯʝʪ ʧʣʘʪʠʪʴ ʟʘ ʠʩʧʦʨʯʝʥʥʫʶ ʣʘʤʧʦʯʢʫ ʧʦʣʦʚʠʥʫ ʩʫʤʤʳ ʥʦʚʦʡ, 

ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʞʠʟʥʴ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʣʘʤʧ ʯʘʱʝ ʚʩʝʛʦ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʥʘ 

ʩʚʘʣʢʘʭ. ʆʆʆ çʕʢʦ-ʧʘʨʪʥʸʨè ʟʘʢʣʶʯʠʣʘ ʩʦ ʚʩʝʤʠ ʢʨʫʧʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, 

ʙʦʣʴʥʠʮʘʤʠ, ʰʢʦʣʘʤʠ ʛ. ʈʫʙʮʦʚʩʢʘ ʜʦʛʦʚʦʨʳ ʧʦ ʫʪʠʣʠʟʘʮʠʠ ʣʘʤʧ, ʥʦ ʵʪʠ 

ʫʩʣʫʛʠ ʧʣʘʪʥʳʝ. ʊʦʣʴʢʦ ʚ ʜʝʪʩʢʠʭ ʩʘʜʘʭ ʜʝʤʝʨʢʫʨʠʟʘʮʠʷ, ʧʦ ʩʣʦʚʘʤ  ɸʣʝʢʩʝʷ 

ɺʣʘʜʠʤʠʨʦʚʠʯʘ, ʧʨʦʠʩʭʦʜʠʪ ʙʝʩʧʣʘʪʥʦ, ʪʘʢ ʢʘʢ ʩ ɸʜʤʠʥʠʩʪʨʘʮʠʝʡ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ ʟʘʢʣʶʯʸʥ ʢʦʥʪʨʘʢʪ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʨʦʠʩʭʦʜʠʪ ʢʦʤʧʝʥʩʘʮʠʷ ʟʘʪʨʘʪ ʥʘ 

ʫʪʠʣʠʟʘʮʠʶ ʣʘʤʧ ʚ ʜʘʥʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ. ɺ ʧʣʘʥʘʭ ʫ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʚʝʩʪʠ, ʚ ʨʝʢʣʘʤʥʳʭ ʮʝʣʷʭ,  ʵʢʦʣʦʛʠʯʝʩʢʫ  ʁ ʘʢʮʠ ʁ ʧʦ 

ʙʝʩʧʣʘʪʥʦʤʫ ʧʨʠʸʤʫ ʚʳʰʝʜʰʠʭ ʠʟ ʩʪʨʦʷ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʣʘʤʧ, ʧʦ ʧʨʠʤʝʨʫ  

ʛ. ɹʘʨʥʘʫʣʘ, ʥʦ ʜʣʷ ʵʪʦʛʦ, ʙʝʟʫʩʣʦʚʥʦ, ʥʫʞʥʳ ʩʧʦʥʩʦʨʳ. ʈʘʩʧʦʣʦʞʝʥ ʦʬʠʩ 

ʬʠʨʤʳ ʆʆʆ çʕʢʦ-ʧʘʨʪʥʸʨè ʧʦ ʘʜʨʝʩʫ ʧʨ-ʜ ʂʦʦʧʝʨʘʪʠʚʥʳʡ, 1, ʘ ʙʘʟʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ï ʧʦ ʘʜʨʝʩʫ ʫʣ. ʉʝʣʴʤʘʰʩʢʘʷ, 2. 

ʇʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ  ʫʪʠʣʠʟʘʮʠʝʡ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʣʘʤʧ, ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʦʧʣʘʪʘ ʜʝʤʝʨʢʫʨʠʟʘʮʠʠ ʣʘʤʧ ʠʟ 

ʙʶʜʞʝʪʦʚ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ. ʅʦ ʜʘʞʝ ʧʦʜʦʙʥʘʷ ʟʘʪʨʘʪʥʘʷ ʤʝʨʘ ʥʝ ʜʘʩʪ 100% 

ʨʝʟʫʣʴʪʘʪʘ. ʊʘʢ ʢʘʢ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʨʦʩʪʦ ʠʛʥʦʨʠʨʫʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʛʨʦʟʳ, ʩʦ ʩʪʦʨʦʥʳ ʢʦʤʧʘʢʪʥʳʭ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʣʘʤʧ.  

ʄʦʞʥʦ  ʚ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦʧʨʦʙʦʚʘʪʴ ʬʠʥʘʥʩʦʚʦ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʣʶʜʝʡ, ʪʦ 

ʝʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʛʨʦʟʫ ʥʫʞʥʦ çʚʳʢʫʧʘʪʴè. ʅʘ ɿʘʧʘʜʝ ʪʘʢʘʷ ʧʨʘʢʪʠʢʘ ʚʝʩʴʤʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ, ʥʘʧʨʠʤʝʨ, ʚ ʂʠʪʘʝ, ʥʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ  ʵʪʦ ʙʫʜʝʪ 

ʦʯʝʥʴ ʟʘʪʨʘʪʥʦʡ ʤʝʨʦʡ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ.  ɺʦʟʤʦʞʥʦ ʧʦʜʦʙʥʳʡ 

"ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʙʠʟʥʝʩ" ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ  ʥʘʯʥʸʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʠ ʫ ʥʘʩ ʚ 

ʩʪʨʘʥʝ ʠ ʧʨʠʥʝʩʸʪ ʧʝʨʚʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʤ ʣʘʤʧʘʤ ï ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ. ʆʥʠ ʠʤʝʶʪ ʨʷʜ 

ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʣʶʤʠʥʝʩʮʝʥʪʥʳʤʠ: 
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¶  ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʩʚʝʪʦʜʠʦʜʥʳʭ ʣʘʤʧ ʚ 10 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʣʘʤʧ 

ʥʘʢʘʣʠʚʘʥʠʷ, ʠ ʚ 2 ʨʘʟʘ ï ʯʝʤ ʫ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ. 

¶  ʉʨʦʢ ʩʣʫʞʙʳ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʣʘʤʧ ʩʦʩʪʘʚʣʷʝʪ 1,5 ʛʦʜʘ, ʪʦʛʜʘ ʢʘʢ 
ʩʚʝʪʦʜʠʦʜʥʳʝ ʧʨʦʩʣʫʞʘʪ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʨʝʞʠʤʝ ʙʦʣʝʝ 10 ʣʝʪ. 

¶  ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʨʪʫʪʥʳʭ ʣʘʤʧ ʩʚʝʪʦʜʠʦʜʳ ʚ 

ʦʪʨʘʙʦʪʘʥʥʦʤ ʚʠʜʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʛʨʦʟʫ, ʦʥʠ ʥʝ ʩʦʜʝʨʞʘʪ ʨʪʫʪʠ, ʩʚʠʥʮʘ ʠ 

ʜʨʫʛʠʭ ʚʨʝʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʘ ʟʥʘʯʠʪ, ʥʝ ʪʨʝʙʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʨʳ ʧʦ 

ʫʪʠʣʠʟʘʮʠʠ. ɸ ʩʦʭʨʘʥʝʥʠʝ ʵʢʦʣʦʛʠʠ ï ʙʝʩʮʝʥʥʦ. 

¶  ʉʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ ʥʝ ʩʢʣʦʥʥʳ ʢ ʥʘʛʨʝʚʘʥʠʶ ʠ ʤʝʨʮʘʥʠʶ, ʢʦʪʦʨʳʤʠ 
ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʛʦʨʝʥʠʝ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʣʘʤʧ,  ʵʬʬʝʢʪ ʧʫʣʴʩʘʮʠʠ 

ʠʩʢʣʶʯʘʝʪʩʷ. 

ʆʜʥʘʢʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʣʘʤʧ ʠ ʪʝʤ ʙʦʣʝʝ ʦʪ ʣʘʤʧ 

ʥʘʢʘʣʠʚʘʥʠʷ ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ, ʥʦ, ʩʢʦʨʝʝ 

ʚʩʝʛʦ, ʙʫʜʫʱʝʝ ʟʘ ʥʠʤʠ.  
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ɺʃʀʗʅʀɽ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ ʅɸ ɿɸɻʈʗɿʅɽʅʀɽ  

ʉʓʈʔʗ ʀ ʇʀʑɽɺʓʍ ʇʈʆɼʋʂʊʆɺ 

ʄ.ʉ. ʂʦʞʝʚʥʠʢʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʭ.ʥ., ʜʦʮʝʥʪ ʅ.ʅ. ɸʚʝʪʠʩʷʥ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 

ɿʘʛʨʷʟʥʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʯʫʞʝʨʦʜʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠʣʠ ʢʩʝʥʦʙʠʦʪʠʢʘʤʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʂʩʝʥʦʙʠʦʪʠʢʠ, ʧʦʧʘʜʘʷ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʩʧʦʩʦʙʥʳ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʧʦʯʚʘʭ, ʚʦʜʦʝʤʘʭ, ʩ 

ʘʪʤʦʩʬʝʨʥʳʤʠ ʠ ʚʦʜʥʳʤʠ ʧʦʪʦʢʘʤʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ ʪʳʩʷʯʠ ʢʠʣʦʤʝʪʨʦʚ. 

ʇʝʨʝʜʚʠʛʘʷʩʴ ʧʦ ʧʠʱʝʚʳʤ ʮʝʧʷʤ, ʢʩʝʥʦʙʠʦʪʠʢʠ ʧʦʧʘʜʘʶʪ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ 

ʠ ʚʳʟʳʚʘʶʪ ʩʝʨʴʝʟʥʳʝ ʥʘʨʫʰʝʥʠʷ ʟʜʦʨʦʚʴʷ ï ʦʪ ʦʩʪʨʳʭ ʦʪʨʘʚʣʝʥʠʡ ʩ 

ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ ʜʦ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʧʦʨʦʡ ʪʦʣʴʢʦ ʯʝʨʝʟ ʛʦʜʳ. 

ʊʦʢʩʠʯʥʳʝ ʵʣʝʤʝʥʪʳ (ʚ ʯʘʩʪʥʦʩʪʠ, ʥʝʢʦʪʦʨʳʝ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ) 

ʩʦʩʪʘʚʣʷʶʪ ʦʙʰʠʨʥʫʶ ʠ ʚʝʩʴʤʘ ʦʧʘʩʥʫʶ ʚ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ 

ʛʨʫʧʧʫ ʚʝʱʝʩʪʚ. ʆʙʳʯʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ 14 ʵʣʝʤʝʥʪʦʚ: Hg, Pb, Cd, As, Sb, Sn, 

Zn, Al , Be, Fe, ʉu, Ba, Cr, Tl. ʈʘʟʫʤʝʝʪʩʷ, ʥʝ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʵʣʝʤʝʥʪʳ 
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ʷʚʣʷʶʪʩʷ ʷʜʦʚʠʪʳʤʠ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ʇʦʵʪʦʤʫ ʯʘʩʪʦ ʪʨʫʜʥʦ ʧʨʦʚʝʩʪʠ 

ʯʝʪʢʫʶ ʛʨʘʥʠʮʫ ʤʝʞʜʫ ʙʠʦʣʦʛʠʯʝʩʢʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʠ ʚʨʝʜʥʳʤʠ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ ʚʝʱʝʩʪʚʘʤʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʝʘʣʠʟʘʮʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʵʬʬʝʢʪʘ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʦʧʪʠʤʘʣʴʥʦʡ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʤʝʥʪʘ ʚ ʦʨʛʘʥʠʟʤʝ ʤʦʞʝʪ ʥʘʩʪʫʧʠʪʴ 

ʠʥʪʦʢʩʠʢʘʮʠʷ [1]. 

ʅʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʠʟ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʪʫʪʴ 

(Hg), ʩʚʠʥʝʮ (ʈʔ), ʢʘʜʤʠʡ (Cd). 

ʈʪʫʪʴ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʦʧʘʩʥʳʭ ʠ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʦʙʣʘʜʘʶʱʠʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʨʘʩʪʝʥʠʷʭ ʠ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ 

ʠ ʯʝʣʦʚʝʢʘ, ʪ.ʝ. ʷʚʣʷʝʪʩʷ ʷʜʦʤ ʢʫʤʫʣʷʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ. 

ʊʦʢʩʠʯʥʦʩʪʴ ʨʪʫʪʠ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʝʝ ʩʦʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦ-ʨʘʟʥʦʤʫ 

ʚʩʘʩʳʚʘʶʪʩʷ, ʤʝʪʘʙʦʣʠʟʠʨʫʶʪʩʷ ʠ ʚʳʚʦʜʷʪʩʷ ʠʟ ʦʨʛʘʥʠʟʤʘ. ʅʘʠʙʦʣʝʝ ʪʦʢʩʠʯʥʳ 

ʘʣʢʠʣʨʪʫʪʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʩ ʢʦʨʦʪʢʦʡ ʮʝʧʴʶ ï ʤʝʪʠʣʨʪʫʪʴ, ʵʪʠʣʨʪʫʪʴ, 

ʜʠʤʝʪʠʣʨʪʫʪʴ. ʄʝʭʘʥʠʟʤ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʨʪʫʪʠ ʩʚʷʟʘʥ ʩ ʝʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ ʩʫʣʴʬʛʠʜʨʠʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʙʝʣʢʦʚ. ɹʣʦʢʠʨʫʷ ʠʭ, ʨʪʫʪʴ 

ʠʟʤʝʥʷʝʪ ʩʚʦʡʩʪʚʘ ʠʣʠ ʠʥʘʢʪʠʚʠʨʫʝʪ ʨʷʜ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʬʝʨʤʝʥʪʦʚ 

ʆ ʚʳʩʦʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʨʪʫʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʠ ʦʯʝʥʴ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ 

ʇɼʂ (ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ): 0,0003 ʤʛ/ʤ
3
 ʚ ʚʦʟʜʫʭʝ ʠ 0,0005 

ʤʛ/ʣ ʚ ʚʦʜʝ. ɹʝʟʦʧʘʩʥʳʤ ʫʨʦʚʥʝʤ ʩʦʜʝʨʞʘʥʠʷ ʨʪʫʪʠ ʚ ʢʨʦʚʠ ʩʯʠʪʘʶʪ 50-100 

ʤʢʛ/ʣ. [2]. 

ɺ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʨʪʫʪʴ ʧʦʩʪʫʧʘʝʪ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩ ʨʳʙʦ-

ʧʨʦʜʫʢʪʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʝʝ ʩʦʜʝʨʞʘʥʠʝ ʤʦʞʝʪ ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʝʚʳʰʘʪʴ ʇɼʂ. 

ʄʷʩʦ ʨʳʙʳ ʦʪʣʠʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʨʪʫʪʠ ʠ ʝʝ ʩʦʝʜʠʥʝʥʠʡ, 

ʧʦʩʢʦʣʴʢʫ ʘʢʪʠʚʥʦ ʘʢʢʫʤʫʣʠʨʫʝʪ ʠʭ ʠʟ ʚʦʜʳ ʠ ʢʦʨʤʘ, ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʷʪ 

ʨʘʟʣʠʯʥʳʝ ʛʠʜʨʦʙʠʦʥʪʳ, ʙʦʛʘʪʳʝ ʨʪʫʪʴʶ. ʆʨʛʘʥʠʟʤ ʨʳʙ ʩʧʦʩʦʙʝʥ 

ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʤʝʪʠʣʨʪʫʪʴ, ʢʦʪʦʨʘʷ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʧʝʯʝʥʠ. ʋ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ 

ʨʳʙ ʚ ʤʳʰʮʘʭ ʩʦʜʝʨʞʠʪʩʷ ʙʝʣʦʢ ï  ʤʝʪʘʣʣʦʪʠʦʥʝʠʥ, ʢʦʪʦʨʳʡ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʤʝʪʘʣʣʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʨʪʫʪʴʶ, ʦʙʨʘʟʫʝʪ ʢʦʤʧʣʝʢʩʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʩʧʦ-

ʩʦʙʩʪʚʫʷ ʪʝʤ ʩʘʤʳʤ ʥʘʢʘʧʣʠʚʘʥʠʶ ʨʪʫʪʠ ʚ ʦʨʛʘʥʠʟʤʝ ʠ ʧʝʨʝʜʘʯʝ ʝʝ ʧʦ 

ʧʠʱʝʚʳʤ ʮʝʧʷʤ. ʊʘʢʞʝ ʚ ʛʨʠʙʘʭ ʤʦʞʝʪ ʩʠʥʪʝʟʠʨʦʚʘʪʴʩʷ ʤʝʪʠʣʨʪʫʪʴ. ʇʨʠ ʚʘʨʢʝ 

ʨʳʙʳ ʠ ʤʷʩʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʪʫʪʠ ʚ ʥʠʭ ʩʥʠʞʘʝʪʩʷ, ʧʨʠ ʘʥʘʣʦʛʠʯʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʛʨʠʙʦʚ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ. ʕʪʦ ʨʘʟʣʠʯʠʝ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʛʨʠʙʘʭ ʨʪʫʪʴ 

ʩʚʷʟʘʥʘ ʩ ʘʤʠʥʦʛʨʫʧʧʘʤʠ ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʚ ʨʳʙʝ ʠ ʤʷʩʝ ï ʩ 

ʩʝʨʦʩʦʜʝʨʞʘʱʠʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ. 

ʉʚʠʥʝʮ, ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ ʦʧʘʩʥʳʭ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝʯʝʥʴ ʦʙʣʘʩʪʝʡ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʦʯʝʥʴ ʰʠʨʦʢ: 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʢʢʫʤʫʣʷʪʦʨʦʚ, ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʢʘʙʝʣʝʡ, ʭʠʤʠʯʝʩʢʦʝ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʘʪʦʤʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʤʘʣʝʡ, ʟʘʤʘʟʦʢ, 

ʣʘʢʦʚ, ʭʨʫʩʪʘʣʷ, ʧʠʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ, ʩʧʠʯʝʢ, ʧʣʘʩʪʤʘʩʩ ʠ ʪ.ʧ. ʆʩʥʦʚʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʩʚʠʥʮʦʤ ʷʚʣʷʶʪʩʷ ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ (260 ʪʳʩ. ʪ ʚ ʛʦʜ) ʠ ʩʞʠʛʘʥʠʝ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ (ʦʢʦʣʦ 30 ʪʳʩ. ʪ ʚ 

ʛʦʜ). ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʝʦʙʭʦʜʠʤʦ ʩʚʦʜʠʪʴ ʢ ʤʠʥʠʤʫʤʫ 



123 

 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʥʟʠʥʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʪʝʪʨʘʵʪʠʣʩʚʠʥʮʘ, ʩ ʮʝʣʴʶ ʤʥʦʛʦʢʨʘʪʥʦ 

ʩʥʠʟʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʚ ʚʦʟʜʫʭʝ [3].  

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʤʥʦʛʠʝ ʨʘʩʪʝʥʠʷ ʥʘʢʘʧʣʠʚʘʶʪ ʩʚʠʥʝʮ, ʢʦʪʦʨʳʡ 

ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʧʠʱʝʚʳʤ ʮʝʧʷʤ ʠ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʤʷʩʝ ʠ ʤʦʣʦʢʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʦʩʦʙʝʥʥʦ ʘʢʪʠʚʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʩʚʠʥʮʘ 

ʧʨʦʠʩʭʦʜʠʪ ʚʙʣʠʟʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʦʚ ʠ ʢʨʫʧʥʳʭ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ. 

ɽʞʝʜʥʝʚʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʩʚʠʥʮʘ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʩ ʧʠʱʝʡ ï 0,1-0,5 ʤʛ, 

ʩ ʚʦʜʦʡ ï 0,02 ʤʛ. ʉʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ (ʚ ʤʛ/ʢʛ) ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʘʭ ʪʘʢʦʚʦ: 

ʬʨʫʢʪʳ 0,01-0,6; ʦʚʦʱʠ 0,02-1,6; ʢʨʫʧʳ 0,03-3,0; ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ 0,03-

0,82; ʤʷʩʦ ʠ ʨʳʙʘ 0,01-0,78; ʤʦʣʦʢʦ 0,01-0,1 [2].  

ʆʩʥʦʚʥʳʤʠ ʤʠʰʝʥʷʤʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʩʚʠʥʮʘ ʷʚʣʷʶʪʩʷ ʢʨʦʚʝʪʚʦʨʥʘʷ, 

ʥʝʨʚʥʘʷ ʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʧʦʯʢʠ. ʉʚʠʥʮʦʚʘʷ ʠʥʪʦʢʩʠʢʘʮʠʷ 

ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʩʝʨʴʝʟʥʳʤ ʥʘʨʫʰʝʥʠʷʤ ʟʜʦʨʦʚʴʷ, ʧʨʦʷʚʣʷʶʱʠʤʩʷ ʚ ʯʘʩʪʳʭ 

ʛʦʣʦʚʥʳʭ ʙʦʣʷʭ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʷʭ, ʧʦʚʳʰʝʥʥʦʡ ʫʪʦʤʣʷʝʤʦʩʪʠ, 

ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʠ, ʫʭʫʜʰʝʥʠʠ ʩʥʘ, ʤʳʰʝʯʥʦʡ ʛʠʧʦʪʦʥʠʠ ʠ ʪ.ʜ.  

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʘʛʨʷʟʥʝʥʠʷ ʩʚʠʥʮʦʤ ʩʳʨʴʷ ʠ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠ ʚʝʜʦʤʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘʜ 

ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʚʳʙʨʦʩʘʤʠ ʩʚʠʥʮʘ ʚ ʘʪʤʦʩʬʝʨʫ, ʚʦʜʦʝʤʳ ʠ ʧʦʯʚʫ. 

ʅʝʦʙʭʦʜʠʤʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʧʨʠʤʝʥʝʥʠʝ 

ʪʝʪʨʘʵʪʠʣʩʚʠʥʮʘ ʚ ʙʝʥʟʠʥʝ, ʩʚʠʥʮʦʚʳʭ ʩʪʘʙʠʣʠʟʘʪʦʨʘʭ, ʠʟʜʝʣʠʷʭ ʠʟ 

ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ, ʢʨʘʩʠʪʝʣʷʭ, ʫʧʘʢʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʠ ʪ.ʧ. 

ɼʨʫʛʠʤ ʪʦʢʩʠʯʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʧʘʩʥʦʩʪʴ, 

ʷʚʣʷʝʪʩʷ  ʢʘʜʤʠʡ. ʆʥ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ. ɺ ʚʦʟʜʫʭ ʢʘʜʤʠʡ ʧʦʩʪʫʧʘʝʪ ʚʤʝʩʪʝ ʩʦ ʩʚʠʥʮʦʤ ʧʨʠ ʩʞʠʛʘʥʠʠ ʪʦʧʣʠʚʘ 

ʥʘ ʊʕʎ, ʩ ʛʘʟʦʚʳʤʠ ʚʳʙʨʦʩʘʤʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʠʣʠ ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʢʘʜʤʠʡ. ɿʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ ʢʘʜʤʠʝʤ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʦʩʝʜʘʥʠʠ ʢʘʜʤʠʡ-

ʘʵʨʦʟʦʣʝʡ ʠʟ ʚʦʟʜʫʭʘ ʠ ʜʦʧʦʣʥʷʝʪʩʷ ʚʥʝʩʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ɺʩʝ 

ʵʪʦ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʳʝ ʧʫʪʠ ʟʘʛʨʷʟʥʝʥʠʷ ʢʘʜʤʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ [3]. 

ʉʦʜʝʨʞʘʥʠʝ ʢʘʜʤʠʷ (ʚ ʤʢʛ/ʢʛ) ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʘʭ ʚʳʛʣʷʜʠʪ ʩʣʝ-

ʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʈʘʩʪʠʪʝʣʴʥʳʝ ʧʨʦʜʫʢʪʳ: ʟʝʨʥʦʚʳʝ 28-95, ʛʦʨʦʭ 15-19, ʬʘʩʦʣʴ 

5-12, ʢʘʨʪʦʬʝʣʴ 12-50, ʢʘʧʫʩʪʘ 2-26, ʧʦʤʠʜʦʨʳ 10-30, ʩʘʣʘʪ 17-23, ʬʨʫʢʪʳ 9-42, 

ʨʘʩʪʠʪʝʣʴʥʦʝ ʤʘʩʣʦ 10-50, ʩʘʭʘʨ 5-31, ʛʨʠʙʳ 100-500; ʚ ʧʨʦʜʫʢʪʘʭ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ: ʤʦʣʦʢʦ ï 2,4, ʪʚʦʨʦʛ ï 6,0, ʷʡʮʘ 23-250. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʠʤʝʨʥʦ 80% ʢʘʜʤʠʷ ʧʦʩʪʫʧʘʝʪ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʩ ʧʠʱʝʡ, 20% ï  ʯʝʨʝʟ 

ʣʝʛʢʠʝ ʠʟ ʘʪʤʦʩʬʝʨʳ ʠ ʧʨʠ ʢʫʨʝʥʠʠ. ʇʦʜʦʙʥʦ ʨʪʫʪʠ ʠ ʩʚʠʥʮʫ, ʢʘʜʤʠʡ ʥʝ 

ʷʚʣʷʝʪʩʷ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʤ ʤʝʪʘʣʣʦʤ. ʇʦʧʘʜʘʷ ʚ ʦʨʛʘʥʠʟʤ, ʢʘʜʤʠʡ 

ʧʨʦʷʚʣʷʝʪ ʩʠʣʴʥʦʝ ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ, ʛʣʘʚʥʦʡ ʤʠʰʝʥʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ 

ʧʦʯʢʠ. ʀʟʚʝʩʪʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʜʤʠʷ ʥʘʨʫʰʘʪʴ ʦʙʤʝʥ ʞʝʣʝʟʘ ʠ ʢʘʣʴʮʠʷ. ɺʩʝ ʵʪʦ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʟʘʙʦʣʝʚʘʥʠʡ: ʛʠʧʝʨʪʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ, 

ʘʥʝʤʠʷ, ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ, ʧʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠ ʜʨʫʛʠʝ. 

ʆʪʤʝʯʝʥʳ ʢʘʥʮʝʨʦʛʝʥʥʳʡ, ʤʫʪʘʛʝʥʥʳʡ ʠ ʪʝʨʘʪʦʛʝʥʥʳʝ ʵʬʬʝʢʪʳ ʢʘʜʤʠʷ [2].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ 

ʙʠʦʩʬʝʨʝ ʮʠʨʢʫʣʠʨʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʢʩʝʥʦʙʠʦʪʠʢʦʚ 
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(ʧʝʩʪʠʮʠʜʦʚ, ʪʦʢʩʠʥʦʚ ʠ ʜʨ.) ʢʘʢ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, 

ʦʙʣʘʜʘʶʱʠʭ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ. ɸʥʪʨʦʧʦʛʝʥʥʘʷ ʪʦʢʩʠʢʘʮʠʷ 

ʧʨʠʦʙʨʝʣʘ ʥʘʩʪʦʣʴʢʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʘʩʰʪʘʙʳ, ʯʪʦ ʥʘʥʦʩʠʪ ʦʱʫʪʠʤʳʡ, 

ʨʝʘʣʴʥʳʡ ʚʨʝʜ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ ʠ ʛʨʦʟʠʪ ʧʝʨʝʨʘʩʪʠ ʚ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʢʘʪʘʩʪʨʦʬʫ. 
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ʈʓʏɸɾʅɸʗ ʇʆɼɺɽʉʂɸ ʉʀɼɽʅʔʗ ɺʆɼʀʊɽʃʗ 

ʊʈɸʅʉʇʆʈʊʅʆɻʆ ʉʈɽɼʉʊɺɸ ʉ ʇʅɽɺʄʆʎʀʃʀʅɼʈɸʄʀ 

ʇ.ʖ. ʂʦʟʦʨʝʟʦʚ, ɺ.ʅ. ʊʶʣʷʥʜʠʥ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʄ.ʀ. ɸʨʪʸʤʝʥʢʦ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 

ʃʶʙʘʷ ʚʠʙʨʦʟʘʱʠʪʥʘʷ ʩʠʩʪʝʤʘ ʩʦʜʝʨʞʠʪ ʥʘʧʨʘʚʣʷʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʜʚʠʞʝʥʠʝ ʦʩʥʦʚʘʥʠʷ, ʥʘ ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥʦ ʩʠʜʝʥʴʝ 

ʚʦʜʠʪʝʣʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʨʘʥʠʮʘʭ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʨʳʯʘʞʥʘʷ ʧʦʜʚʝʩʢʘ ʩʠʜʝʥʠʷ ʩ ʧʥʝʚʤʦʮʠʣʠʥʜʨʘʤʠ ʠ 

ʨʝʟʠʥʦʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʰʘʨʥʠʨʘʤʠ (ʩʘʡʣʝʥʪʙʣʦʢʘʤʠ) ʚ ʤʝʩʪʘʭ ʧʦʜʚʠʞʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʨʳʯʘʛʦʚ.  

ʇʦʜʚʝʩʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʛʘʰʝʥʠʷ ʢʦʣʝʙʘʥʠʡ ʩʠʜʝʥʠʷ 

ʚʦʜʠʪʝʣʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. ʉʦʩʪʦʠʪ ʠʟ ʦʩʥʦʚʘʥʠʷ ʚ ʚʠʜʝ 

ʚʠʙʨʦʠʟʦʣʷʪʦʨʦʚ 1, ʨʳʯʘʛʦʚ 2, 3, 7, ʜʚʫʭ ʧʥʝʚʤʦʮʠʣʠʥʜʨʦʚ ʜʚʦʡʥʦʛʦ ʜʝʡʩʪʚʠʷ 

5, ʛʠʜʨʦʘʤʦʨʪʠʟʘʪʦʨʘ  ʩ ʧʨʫʞʠʥʦʡ 4  ʠ ʯʝʪʳʨʝʭ ʩʘʡʣʝʥʪʙʣʦʢʦʚ 6. 

ʈʘʙʦʪʘʝʪ ʧʦʜʚʝʩʢʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʥʝʨʦʚʥʦʩʪʷʤ ʚʝʩ 

ʚʦʜʠʪʝʣʷ ʩ ʩʠʣʦʡ 1000ʅ ʜʘʚʠʪ ʥʘ ʦʩʥʦʚʘʥʠʝ ʩʠʜʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʩʞʠʤʘʝʪʩʷ 

ʧʨʫʞʠʥʘ, ʧʥʝʚʤʦʮʠʣʠʥʜʨʳ ʠ ʛʠʜʨʦʘʤʦʨʪʠʟʘʪʦʨ. ʆʩʥʦʚʘʥʠʝ ʩʠʜʝʥʠʷ, ʜʚʠʛʘʷʩʴ 

ʚʥʠʟ, ʚʳʪʝʩʥʷʝʪ ʚʦʟʜʫʭ ʚ ʧʥʝʚʤʦʮʠʣʠʥʜʨʘʭ, ʠ ʦʥ, ʚʳʪʝʩʥʷʝʤʳʡ ʧʦʨʰʥʝʤ, 

ʫʭʦʜʠʪ ʯʝʨʝʟ ʩʦʝʜʠʥʠʪʝʣʴʥʳʡ ʢʘʥʘʣ ʚ ʚʝʨʭʥʝʝ ʥʘʜʧʦʨʰʥʝʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɺ 

ʢʘʥʘʣʝ ʫʩʪʘʥʦʚʣʝʥ ʨʝʛʫʣʠʨʫʝʤʳʡ ʜʨʦʩʩʝʣʴ, ʦʪʢʨʳʪʠʝ ʠ ʟʘʢʨʳʪʠʝ ʢʦʪʦʨʦʛʦ 

ʠʟʤʝʥʷʝʪ ʩʝʯʝʥʠʝ ʢʘʥʘʣʘ, ʪʝʤ ʩʘʤʳʤ ʠʟʤʝʥʷʝʪʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʞʘʪʠʷ 

ʧʥʝʚʤʦʮʠʣʠʥʜʨʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʩʘ ʚʦʜʠʪʝʣʷ ʠ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ ʤʦʞʥʦ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʜʨʦʩʩʝʣʴ, ʪʝʤ ʩʘʤʳʤ ʠʟʤʝʥʷʪʴ ʞʝʩʪʢʦʩʪʴ ʩʠʜʝʥʠʷ. ɸʥʘʣʦʛʠʯʥʘʷ 

ʨʘʙʦʪʘ ʧʥʝʚʤʦʮʠʣʠʥʜʨʘ ʧʨʦʠʩʭʦʜʠʪ ʠ ʧʨʠ ʜʚʠʞʝʥʠʠ ʦʩʥʦʚʘʥʠʷ ʩʠʜʝʥʠʷ ʠ 

ʧʦʨʰʥʝʡ ʧʥʝʚʤʦʮʠʣʠʥʜʨʦʚ ʚʚʝʨʭ.  

ɻʠʜʨʦʘʤʦʨʪʠʟʘʪʦʨ ʩ ʧʨʫʞʠʥʦʡ, ʫʩʪʘʥʘʚʣʝʥʥʳʡ ʥʘ ʢʦʨʧʫʩʝ ʦʩʥʦʚʘʥʠʷ 

ʩʠʜʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʛʘʰʝʥʠʶ ʢʦʣʝʙʘʥʠʡ. ʉʘʡʣʝʥʪʙʣʦʢʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʩʪʫʢʠ, ʠʟʥʦʩ ʠ ʦʙʝʩʧʝʯʠʪʴ ʤʷʛʢʦʩʪʴ ʭʦʜʘ ʨʳʯʘʛʦʚ. 
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ɼʘʥʥʘʷ ʧʦʜʚʝʩʢʘ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʚʠʙʨʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʚʦʜʠʪʝʣʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʩʠʪʴ ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʩʪʴ  ʝʛʦ 

ʨʘʙʦʪʳ. 

 

 
 

ʈʠʩ. 1. ʈʳʯʘʞʥʘʷ ʧʦʜʚʝʩʢʘ ʩʠʜʝʥʠʷ ʩ ʧʥʝʚʤʦʮʠʣʠʥʜʨʘʤʠ 

 
 

ʈʠʩ. 2. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʥʝʚʤʦʮʠʣʠʥʜʨʘ 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʆʩʥʦʚʳ ʵʨʛʦʥʦʤʠʢʠ ʠ ʜʠʟʘʡʥʘ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʪʨʘʢʪʦʨʦʚ: ʋʯʝʙʥʠʢ ʜʣʷ 

ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ / ʀ.ʉ. ʉʪʝʧʘʥʦʚ, ɸ.ʀ. ɽʚʛʨʘʬʦʚ. ʇʦʜ ʦʙʱ. ʨʝʜ. ɺ.ʄ. 

ʐʘʨʠʣʦʚʘ. ς ʄ.: ʀʟʜʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ çɸʢʘʜʝʤʠʷè 2005. ς  256 ʩ. 

 

ʂ ɺʆʇʈʆʉʋ ʆ ɺʃʀʗʅʀʀ ʊɽʍʅʆʃʆɻʀʁ ʃɽʉʆɿɸɻʆʊʆɺʆʂ  

ʅɸ ʅɸɻʈʋɾɽʅʅʆʉʊʔ ʍʆɼʆɺʆʁ ʏɸʉʊʀ 

ʃɽʉʆʇʈʆʄʓʐʃɽʅʅʆɻʆ ɻʋʉɽʅʀʏʅʆɻʆ ʊʈɸʂʊʆʈɸ 

ʀ.ʉ. ʂʦʧʳʣʦʚ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ. ʉ.ɸ. ʂʦʨʦʩʪʝʣʝʚ 

ɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘ, ʛ. ɹʘʨʥʘʫʣ 

 

ɽʱʝ ʚ ʩʝʨʝʜʠʥʝ 60-ʭ ʛʦʜʘ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʦʪʦʢ ʟʘʨʫʙʝʞʥʳʭ ʠ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʤ ʪʨʘʢʪʦʨʘʤ (ʃʇʊ), 

ʦʩʥʘʱʝʥʥʳʤ ʛʠʜʨʦʤʘʥʠʧʫʣʷʪʦʨʦʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ  

ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʩʦʟʜʘʥʠʠ ʃʇʊ. ʄʥʦʛʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ (ʦʩʦʙʝʥʥʦ 
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ʟʘ ʨʫʙʝʞʦʤ) ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʚʥʝʜʨʷʣʠʩʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʠ ʢ ʥʘʩʪʦʷʱʝʤʫ 

ʚʨʝʤʝʥʠ ʃʇʊ ʤʘʥʠʧʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘ ʣʝʩʦʩʝʢʝ. 

ɹʘʟʘ ʃʇʊ ʤʘʥʠʧʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ ʥʝ ʚʠʜʦʠʟʤʝʥʝʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪ 

ʢʘʥʘʪʥʦ-ʯʦʢʝʨʥʳʭ, ʦʩʦʙʝʥʥʦ ʚ ʯʘʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʥʝʩʫʱʠʭ ʩʠʩʪʝʤ. ʊʘʢ ʢʘʢ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʮʠʢʣ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʘʥʘʪʥʦ-ʯʦʢʝʨʥʦʛʦ ʪʨʘʢʪʦʨʘ ʪʝʤ, ʯʪʦ ʩʙʦʨ 

ʧʘʯʢʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʚʠʞʝʥʠʝʤ ʤʘʥʠʧʫʣʷʪʦʨʥʦʡ ʤʘʰʠʥʳ, ʪʦ ʥʘʛʨʫʞʝʥʥʦʩʪʴ 

ʭʦʜʦʚʦʡ ʯʘʩʪʠ ʪʨʘʢʪʦʨʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʠʥʦʤ ʘʣʛʦʨʠʪʤʝ.  

ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʛʨʘʬʠʢʦʚ ʠʟʤʝʥʝʥʠʷ ʥʘʛʨʫʟʦʢ ʥʘ ʦʩʠ ʦʧʦʨʥʳʭ 

ʢʘʪʢʦʚ ʢʘʥʘʪʥʦ-ʯʦʢʝʨʥʦʛʦ ʠ ʪʨʝʣʝʚʦʯʥʦʛʦ ʪʨʘʢʪʦʨʘ ʤʘʥʠʧʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʫʛʣʘ ʧʦʜʲʝʤʘ ʜʦ 20 ʛʨʘʜʫʩʦʚ ʠ ʫʛʣʘ ʢʨʝʥʘ ʜʦ 15 ʛʨʘʜʫʩʦʚ. ɻʨʘʬʠʢʠ 

ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʥʘʠʙʦʣʝʝ ʥʘʛʨʫʞʝʥʥʦʛʦ ʙʦʨʪʘ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʤʘʩʩʝ 

ʟʘʛʨʫʞʝʥʥʳʭ ʭʣʳʩʪʦʚ ʜʦ 12 ʪʦʥʥ. ʈʘʩʯʝʪ ʧʨʦʠʟʚʝʜʝʥ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʠʢʠ [1] 

ʜʣʷ ʪʷʞʝʣʳʭ ʫʩʣʦʚʠʡ ʜʚʠʞʝʥʠʷ. 

ʉʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʜʦʧʫʱʝʥʠʷ: 

1. ʊʨʘʢʪʦʨ ʜʚʠʞʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦ (ʠʥʝʨʮʠʦʥʥʳʝ ʩʠʣʦʚʳʝ ʬʘʢʪʦʨʳ ʥʝ 
ʫʯʠʪʳʚʘʶʪʩʷ). ʇʦʚʝʨʭʥʦʩʪʴ ʧʫʪʠ ʨʦʚʥʘʷ, ʙʝʟ ʧʨʝʧʷʪʩʪʚʠʡ. 

2. ʉʠʣʘ ʪʨʝʥʠʷ ʛʨʫʟʘ ʦ ʱʠʪ, ʚʦʟʥʠʢʘʶʱʘʷ ʦʪ ʢʨʝʥʘ ʪʨʘʢʪʦʨʘ, ʥʝ 

ʫʯʠʪʳʚʘʝʪʩʷ. 

 

ʂʘʥʘʪʥʦ-ʯʦʢʝʨʥʳʡ ʪʨʝʣʝʚʦʯʥʳʡ 

ʪʨʘʢʪʦʨ 

 

 
 

 

ʊʨʝʣʝʚʦʯʥʳʡ ʪʨʘʢʪʦʨ 

ʤʘʥʠʧʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ 
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N2



127 

 

  

  

  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʦʚ, ʥʘʛʨʫʟʢʘ ʥʘ ʦʩʠ ʦʧʦʨʥʳʭ ʢʘʪʢʦʚ 

ʚʦʟʨʦʩʣʘ ʜʣʷ ʪʨʝʣʝʚʦʯʥʦʛʦ ʪʨʘʢʪʦʨʘ ʤʘʥʠʧʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʘʥʘʪʥʦ-ʯʦʢʝʨʥʦʡ ʚ ʩʨʝʜʥʝʤ ʥʘ 10%. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʡ ʧʦʜ ʦʧʦʨʥʳʤʠ ʢʘʪʢʘʤʠ ʪʨʘʢʪʦʨʘ ʊʊ-4ʄ, 

ʈʫʙʮʦʚʩʢ, 1981. ɸʨʭ. ˉ18397. 

2. ʉʪʨʝʣʴʮʦʚ ʕ.ʂ., ʇʝʨʬʠʣʦʚ ʄ.ɸ., ʉʤʦʣʠʥ ɺ.ʅ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʫʜʝʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʧʦʜ ʛʫʩʝʥʠʮʘʤʠ ʪʨʝʣʝʚʦʯʥʳʭ ʤʘʰʠʥ // ʊʨʘʢʪʦʨʳ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʘʰʠʥʳ. ï 1976. ˉ1. ï ʉ. 20-21. 
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3069.93 3148.63 3228.67 3310.13 3393.10 3477.67 3563.94 3652.02 3742.04 3834.14 3928.47 4025.18 4124.47 4226.53 4331.59 4439.90

3154.90 3235.42 3317.30 3400.63 3485.49 3571.98 3660.20 3750.27 3842.32 3936.49 4032.92 4131.78 4233.27 4337.58 4444.94 4555.61

3238.96 3321.25 3404.94 3490.10 3576.82 3665.20 3755.34 3847.37 3941.40 4037.60 4136.09 4237.07 4340.71 4447.23 4556.85 4669.83

3322.06 3406.11 3491.57 3578.53 3667.07 3757.31 3849.34 3943.28 4039.27 4137.45 4237.98 4341.03 4446.79 4555.47 4667.31 4782.56

3404.18 3489.95 3577.16 3665.89 3756.23 3848.29 3942.17 4038.00 4135.91 4236.04 4338.56 4443.64 4551.47 4662.28 4776.29 4893.77

3485.31 3572.77 3661.69 3752.16 3844.27 3938.11 4033.81 4131.49 4231.28 4333.33 4437.81 4544.88 4654.76 4767.65 4883.79 5003.46

3565.41 3654.54 3745.14 3837.32 3931.15 4026.76 4124.25 4223.74 4325.38 4429.32 4535.71 4644.75 4756.62 4871.56 4989.80 5111.61

3644.46 3735.22 3827.48 3921.33 4016.87 4114.21 4213.45 4314.73 4418.19 4523.97 4632.25 4743.21 4857.05 4973.99 5094.29 5218.21

3722.44 3814.80 3908.69 4004.19 4101.40 4200.43 4301.40 4404.44 4509.68 4617.28 4727.41 4840.26 4956.02 5074.94 5197.25 5323.24

3799.32 3893.26 3988.74 4085.86 4184.72 4285.42 4388.08 4492.84 4599.83 4709.22 4821.16 4935.87 5053.53 5174.38 5298.68 5426.69

3875.08 3970.57 4067.62 4166.33 4266.80 4369.14 4473.47 4579.91 4688.63 4799.77 4913.50 5030.03 5149.55 5272.31 5398.55 5528.56

3949.69 4046.70 4145.30 4245.58 4347.63 4451.58 4557.54 4665.65 4776.05 4888.91 5004.40 5122.72 5244.07 5368.69 5496.84 5628.81

4023.14 4121.65 4221.76 4323.57 4427.18 4532.71 4640.27 4750.02 4862.08 4976.63 5093.85 5213.92 5337.07 5462.59 5590.71 5722.44

4051.05 4149.90 4250.24 4352.17 4455.79 4561.20 4668.51 4777.86 4889.37 5003.21 5119.53 5238.53 5360.40 5485.37 5613.68 5745.61

4070.11 4169.14 4269.66 4371.77 4475.57 4581.15 4688.65 4798.17 4909.86 5023.87 5140.38 5259.55 5381.60 5506.74 5635.23 5767.33

4087.98 4187.17 4287.85 4390.13 4494.09 4599.83 4707.49 4817.17 4929.02 5043.20 5159.86 5279.20 5401.41 5526.71 5655.36 5787.62

4104.66 4203.99 4304.82 4407.24 4511.34 4617.23 4725.03 4834.86 4946.85 5061.17 5177.98 5297.46 5419.82 5545.27 5674.06 5806.46

4120.14 4219.60 4320.56 4423.10 4527.33 4633.35 4741.27 4851.22 4963.35 5077.80 5194.74 5314.35 5436.83 5562.41 5691.33 5823.87

4134.42 4233.99 4335.05 4437.70 4542.04 4648.17 4756.20 4866.27 4978.51 5093.07 5210.12 5329.84 5452.44 5578.14 5707.17 5839.82

4147.49 4247.15 4348.31 4451.05 4555.48 4661.70 4769.83 4879.99 4992.32 5106.98 5224.13 5343.95 5466.65 5592.44 5721.58 5854.33

4159.36 4259.08 4360.31 4463.13 4567.64 4673.94 4782.14 4892.38 5004.79 5119.53 5236.76 5356.67 5479.45 5605.33 5734.56 5867.39

=

3-ʠʡ ʢʘʪʦʢ

N3

3-ʠʡ ʢʘʪʦʢ

N3
4-ʳʡ ʢʘʪʦʢ

N4

N4

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

3069. 93 3148. 63 3228. 67 3310. 13 3393. 10 3477. 67 3563. 94 3652. 02 3742. 04 3834. 14 3928. 47 4025. 18 4124. 47 4226. 53 4331. 59 4439. 90

3154. 90 3235. 42 3317. 30 3400. 63 3485. 49 3571. 98 3660. 20 3750. 27 3842. 32 3936. 49 4032. 92 4131. 78 4233. 27 4337. 58 4444. 94 4555. 61

3238. 96 3321. 25 3404. 94 3490. 10 3576. 82 3665. 20 3755. 34 3847. 37 3941. 40 4037. 60 4136. 09 4237. 07 4340. 71 4447. 23 4556. 85 4669. 83

3322. 06 3406. 11 3491. 57 3578. 53 3667. 07 3757. 31 3849. 34 3943. 28 4039. 27 4137. 45 4237. 98 4341. 03 4446. 79 4555. 47 4667. 31 4782. 56

3404. 18 3489. 95 3577. 16 3665. 89 3756. 23 3848. 29 3942. 17 4038. 00 4135. 91 4236. 04 4338. 56 4443. 64 4551. 47 4662. 28 4776. 29 4893. 77

3485. 31 3572. 77 3661. 69 3752. 16 3844. 27 3938. 11 4033. 81 4131. 49 4231. 28 4333. 33 4437. 81 4544. 88 4654. 76 4767. 65 4883. 79 5003. 46

3565. 41 3654. 54 3745. 14 3837. 32 3931. 15 4026. 76 4124. 25 4223. 74 4325. 38 4429. 32 4535. 71 4644. 75 4756. 62 4871. 56 4989. 80 5111. 61

3644. 46 3735. 22 3827. 48 3921. 33 4016. 87 4114. 21 4213. 45 4314. 73 4418. 19 4523. 97 4632. 25 4743. 21 4857. 05 4973. 99 5094. 29 5218. 21

3722. 44 3814. 80 3908. 69 4004. 19 4101. 40 4200. 43 4301. 40 4404. 44 4509. 68 4617. 28 4727. 41 4840. 26 4956. 02 5074. 94 5197. 25 5323. 24

3799. 32 3893. 26 3988. 74 4085. 86 4184. 72 4285. 42 4388. 08 4492. 84 4599. 83 4709. 22 4821. 16 4935. 87 5053. 53 5174. 38 5298. 68 5426. 69

3875. 08 3970. 57 4067. 62 4166. 33 4266. 80 4369. 14 4473. 47 4579. 91 4688. 63 4799. 77 4913. 50 5030. 03 5149. 55 5272. 31 5398. 55 5528. 56

3949. 69 4046. 70 4145. 30 4245. 58 4347. 63 4451. 58 4557. 54 4665. 65 4776. 05 4888. 91 5004. 40 5122. 72 5244. 07 5368. 69 5496. 84 5628. 81

4023. 14 4121. 65 4221. 76 4323. 57 4427. 18 4532. 71 4640. 27 4750. 02 4862. 08 4976. 63 5093. 85 5213. 92 5337. 07 5462. 59 5590. 71 5722. 44

4051. 05 4149. 90 4250. 24 4352. 17 4455. 79 4561. 20 4668. 51 4777. 86 4889. 37 5003. 21 5119. 53 5238. 53 5360. 40 5485. 37 5613. 68 5745. 61

4070. 11 4169. 14 4269. 66 4371. 77 4475. 57 4581. 15 4688. 65 4798. 17 4909. 86 5023. 87 5140. 38 5259. 55 5381. 60 5506. 74 5635. 23 5767. 33

4087. 98 4187. 17 4287. 85 4390. 13 4494. 09 4599. 83 4707. 49 4817. 17 4929. 02 5043. 20 5159. 86 5279. 20 5401. 41 5526. 71 5655. 36 5787. 62

4104. 66 4203. 99 4304. 82 4407. 24 4511. 34 4617. 23 4725. 03 4834. 86 4946. 85 5061. 17 5177. 98 5297. 46 5419. 82 5545. 27 5674. 06 5806. 46

4120. 14 4219. 60 4320. 56 4423. 10 4527. 33 4633. 35 4741. 27 4851. 22 4963. 35 5077. 80 5194. 74 5314. 35 5436. 83 5562. 41 5691. 33 5823. 87

4134. 42 4233. 99 4335. 05 4437. 70 4542. 04 4648. 17 4756. 20 4866. 27 4978. 51 5093. 07 5210. 12 5329. 84 5452. 44 5578. 14 5707. 17 5839. 82

4147. 49 4247. 15 4348. 31 4451. 05 4555. 48 4661. 70 4769. 83 4879. 99 4992. 32 5106. 98 5224. 13 5343. 95 5466. 65 5592. 44 5721. 58 5854. 33

4159. 36 4259. 08 4360. 31 4463. 13 4567. 64 4673. 94 4782. 14 4892. 38 5004. 79 5119. 53 5236. 76 5356. 67 5479. 45 5605. 33 5734. 56 5867. 39

=

4-ʳʡ ʢʘʪʦʢ

N4

N4

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

3069.93 3148.63 3228.67 3310.13 3393.10 3477.67 3563.94 3652.02 3742.04 3834.14 3928.47 4025.18 4124.47 4226.53 4331.59 4439.90

3154.90 3235.42 3317.30 3400.63 3485.49 3571.98 3660.20 3750.27 3842.32 3936.49 4032.92 4131.78 4233.27 4337.58 4444.94 4555.61

3238.96 3321.25 3404.94 3490.10 3576.82 3665.20 3755.34 3847.37 3941.40 4037.60 4136.09 4237.07 4340.71 4447.23 4556.85 4669.83

3322.06 3406.11 3491.57 3578.53 3667.07 3757.31 3849.34 3943.28 4039.27 4137.45 4237.98 4341.03 4446.79 4555.47 4667.31 4782.56

3404.18 3489.95 3577.16 3665.89 3756.23 3848.29 3942.17 4038.00 4135.91 4236.04 4338.56 4443.64 4551.47 4662.28 4776.29 4893.77

3485.31 3572.77 3661.69 3752.16 3844.27 3938.11 4033.81 4131.49 4231.28 4333.33 4437.81 4544.88 4654.76 4767.65 4883.79 5003.46

3565.41 3654.54 3745.14 3837.32 3931.15 4026.76 4124.25 4223.74 4325.38 4429.32 4535.71 4644.75 4756.62 4871.56 4989.80 5111.61

3644.46 3735.22 3827.48 3921.33 4016.87 4114.21 4213.45 4314.73 4418.19 4523.97 4632.25 4743.21 4857.05 4973.99 5094.29 5218.21

3722.44 3814.80 3908.69 4004.19 4101.40 4200.43 4301.40 4404.44 4509.68 4617.28 4727.41 4840.26 4956.02 5074.94 5197.25 5323.24

3799.32 3893.26 3988.74 4085.86 4184.72 4285.42 4388.08 4492.84 4599.83 4709.22 4821.16 4935.87 5053.53 5174.38 5298.68 5426.69

3875.08 3970.57 4067.62 4166.33 4266.80 4369.14 4473.47 4579.91 4688.63 4799.77 4913.50 5030.03 5149.55 5272.31 5398.55 5528.56

3949.69 4046.70 4145.30 4245.58 4347.63 4451.58 4557.54 4665.65 4776.05 4888.91 5004.40 5122.72 5244.07 5368.69 5496.84 5628.81

4023.14 4121.65 4221.76 4323.57 4427.18 4532.71 4640.27 4750.02 4862.08 4976.63 5093.85 5213.92 5337.07 5462.59 5590.71 5722.44

4051.05 4149.90 4250.24 4352.17 4455.79 4561.20 4668.51 4777.86 4889.37 5003.21 5119.53 5238.53 5360.40 5485.37 5613.68 5745.61

4070.11 4169.14 4269.66 4371.77 4475.57 4581.15 4688.65 4798.17 4909.86 5023.87 5140.38 5259.55 5381.60 5506.74 5635.23 5767.33

4087.98 4187.17 4287.85 4390.13 4494.09 4599.83 4707.49 4817.17 4929.02 5043.20 5159.86 5279.20 5401.41 5526.71 5655.36 5787.62

4104.66 4203.99 4304.82 4407.24 4511.34 4617.23 4725.03 4834.86 4946.85 5061.17 5177.98 5297.46 5419.82 5545.27 5674.06 5806.46

4120.14 4219.60 4320.56 4423.10 4527.33 4633.35 4741.27 4851.22 4963.35 5077.80 5194.74 5314.35 5436.83 5562.41 5691.33 5823.87

4134.42 4233.99 4335.05 4437.70 4542.04 4648.17 4756.20 4866.27 4978.51 5093.07 5210.12 5329.84 5452.44 5578.14 5707.17 5839.82

4147.49 4247.15 4348.31 4451.05 4555.48 4661.70 4769.83 4879.99 4992.32 5106.98 5224.13 5343.95 5466.65 5592.44 5721.58 5854.33

4159.36 4259.08 4360.31 4463.13 4567.64 4673.94 4782.14 4892.38 5004.79 5119.53 5236.76 5356.67 5479.45 5605.33 5734.56 5867.39

=

4-ʳʡ ʢʘʪʦʢ

N4

3-ʠʡ ʢʘʪʦʢ

N3
4-ʳʡ ʢʘʪʦʢ

N4

N4

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

3069.93 3148.63 3228.67 3310.13 3393.10 3477.67 3563.94 3652.02 3742.04 3834.14 3928.47 4025.18 4124.47 4226.53 4331.59 4439.90

3154.90 3235.42 3317.30 3400.63 3485.49 3571.98 3660.20 3750.27 3842.32 3936.49 4032.92 4131.78 4233.27 4337.58 4444.94 4555.61

3238.96 3321.25 3404.94 3490.10 3576.82 3665.20 3755.34 3847.37 3941.40 4037.60 4136.09 4237.07 4340.71 4447.23 4556.85 4669.83

3322.06 3406.11 3491.57 3578.53 3667.07 3757.31 3849.34 3943.28 4039.27 4137.45 4237.98 4341.03 4446.79 4555.47 4667.31 4782.56

3404.18 3489.95 3577.16 3665.89 3756.23 3848.29 3942.17 4038.00 4135.91 4236.04 4338.56 4443.64 4551.47 4662.28 4776.29 4893.77

3485.31 3572.77 3661.69 3752.16 3844.27 3938.11 4033.81 4131.49 4231.28 4333.33 4437.81 4544.88 4654.76 4767.65 4883.79 5003.46

3565.41 3654.54 3745.14 3837.32 3931.15 4026.76 4124.25 4223.74 4325.38 4429.32 4535.71 4644.75 4756.62 4871.56 4989.80 5111.61

3644.46 3735.22 3827.48 3921.33 4016.87 4114.21 4213.45 4314.73 4418.19 4523.97 4632.25 4743.21 4857.05 4973.99 5094.29 5218.21

3722.44 3814.80 3908.69 4004.19 4101.40 4200.43 4301.40 4404.44 4509.68 4617.28 4727.41 4840.26 4956.02 5074.94 5197.25 5323.24

3799.32 3893.26 3988.74 4085.86 4184.72 4285.42 4388.08 4492.84 4599.83 4709.22 4821.16 4935.87 5053.53 5174.38 5298.68 5426.69

3875.08 3970.57 4067.62 4166.33 4266.80 4369.14 4473.47 4579.91 4688.63 4799.77 4913.50 5030.03 5149.55 5272.31 5398.55 5528.56

3949.69 4046.70 4145.30 4245.58 4347.63 4451.58 4557.54 4665.65 4776.05 4888.91 5004.40 5122.72 5244.07 5368.69 5496.84 5628.81

4023.14 4121.65 4221.76 4323.57 4427.18 4532.71 4640.27 4750.02 4862.08 4976.63 5093.85 5213.92 5337.07 5462.59 5590.71 5722.44

4051.05 4149.90 4250.24 4352.17 4455.79 4561.20 4668.51 4777.86 4889.37 5003.21 5119.53 5238.53 5360.40 5485.37 5613.68 5745.61

4070.11 4169.14 4269.66 4371.77 4475.57 4581.15 4688.65 4798.17 4909.86 5023.87 5140.38 5259.55 5381.60 5506.74 5635.23 5767.33

4087.98 4187.17 4287.85 4390.13 4494.09 4599.83 4707.49 4817.17 4929.02 5043.20 5159.86 5279.20 5401.41 5526.71 5655.36 5787.62

4104.66 4203.99 4304.82 4407.24 4511.34 4617.23 4725.03 4834.86 4946.85 5061.17 5177.98 5297.46 5419.82 5545.27 5674.06 5806.46

4120.14 4219.60 4320.56 4423.10 4527.33 4633.35 4741.27 4851.22 4963.35 5077.80 5194.74 5314.35 5436.83 5562.41 5691.33 5823.87

4134.42 4233.99 4335.05 4437.70 4542.04 4648.17 4756.20 4866.27 4978.51 5093.07 5210.12 5329.84 5452.44 5578.14 5707.17 5839.82

4147.49 4247.15 4348.31 4451.05 4555.48 4661.70 4769.83 4879.99 4992.32 5106.98 5224.13 5343.95 5466.65 5592.44 5721.58 5854.33

4159.36 4259.08 4360.31 4463.13 4567.64 4673.94 4782.14 4892.38 5004.79 5119.53 5236.76 5356.67 5479.45 5605.33 5734.56 5867.39

=

3-ʠʡ ʢʘʪʦʢ

N3

3-ʠʡ ʢʘʪʦʢ

N3
4-ʳʡ ʢʘʪʦʢ

N4

N4

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

3069. 93 3148. 63 3228. 67 3310. 13 3393. 10 3477. 67 3563. 94 3652. 02 3742. 04 3834. 14 3928. 47 4025. 18 4124. 47 4226. 53 4331. 59 4439. 90

3154. 90 3235. 42 3317. 30 3400. 63 3485. 49 3571. 98 3660. 20 3750. 27 3842. 32 3936. 49 4032. 92 4131. 78 4233. 27 4337. 58 4444. 94 4555. 61

3238. 96 3321. 25 3404. 94 3490. 10 3576. 82 3665. 20 3755. 34 3847. 37 3941. 40 4037. 60 4136. 09 4237. 07 4340. 71 4447. 23 4556. 85 4669. 83

3322. 06 3406. 11 3491. 57 3578. 53 3667. 07 3757. 31 3849. 34 3943. 28 4039. 27 4137. 45 4237. 98 4341. 03 4446. 79 4555. 47 4667. 31 4782. 56

3404. 18 3489. 95 3577. 16 3665. 89 3756. 23 3848. 29 3942. 17 4038. 00 4135. 91 4236. 04 4338. 56 4443. 64 4551. 47 4662. 28 4776. 29 4893. 77

3485. 31 3572. 77 3661. 69 3752. 16 3844. 27 3938. 11 4033. 81 4131. 49 4231. 28 4333. 33 4437. 81 4544. 88 4654. 76 4767. 65 4883. 79 5003. 46

3565. 41 3654. 54 3745. 14 3837. 32 3931. 15 4026. 76 4124. 25 4223. 74 4325. 38 4429. 32 4535. 71 4644. 75 4756. 62 4871. 56 4989. 80 5111. 61

3644. 46 3735. 22 3827. 48 3921. 33 4016. 87 4114. 21 4213. 45 4314. 73 4418. 19 4523. 97 4632. 25 4743. 21 4857. 05 4973. 99 5094. 29 5218. 21

3722. 44 3814. 80 3908. 69 4004. 19 4101. 40 4200. 43 4301. 40 4404. 44 4509. 68 4617. 28 4727. 41 4840. 26 4956. 02 5074. 94 5197. 25 5323. 24

3799. 32 3893. 26 3988. 74 4085. 86 4184. 72 4285. 42 4388. 08 4492. 84 4599. 83 4709. 22 4821. 16 4935. 87 5053. 53 5174. 38 5298. 68 5426. 69

3875. 08 3970. 57 4067. 62 4166. 33 4266. 80 4369. 14 4473. 47 4579. 91 4688. 63 4799. 77 4913. 50 5030. 03 5149. 55 5272. 31 5398. 55 5528. 56

3949. 69 4046. 70 4145. 30 4245. 58 4347. 63 4451. 58 4557. 54 4665. 65 4776. 05 4888. 91 5004. 40 5122. 72 5244. 07 5368. 69 5496. 84 5628. 81

4023. 14 4121. 65 4221. 76 4323. 57 4427. 18 4532. 71 4640. 27 4750. 02 4862. 08 4976. 63 5093. 85 5213. 92 5337. 07 5462. 59 5590. 71 5722. 44

4051. 05 4149. 90 4250. 24 4352. 17 4455. 79 4561. 20 4668. 51 4777. 86 4889. 37 5003. 21 5119. 53 5238. 53 5360. 40 5485. 37 5613. 68 5745. 61

4070. 11 4169. 14 4269. 66 4371. 77 4475. 57 4581. 15 4688. 65 4798. 17 4909. 86 5023. 87 5140. 38 5259. 55 5381. 60 5506. 74 5635. 23 5767. 33

4087. 98 4187. 17 4287. 85 4390. 13 4494. 09 4599. 83 4707. 49 4817. 17 4929. 02 5043. 20 5159. 86 5279. 20 5401. 41 5526. 71 5655. 36 5787. 62

4104. 66 4203. 99 4304. 82 4407. 24 4511. 34 4617. 23 4725. 03 4834. 86 4946. 85 5061. 17 5177. 98 5297. 46 5419. 82 5545. 27 5674. 06 5806. 46

4120. 14 4219. 60 4320. 56 4423. 10 4527. 33 4633. 35 4741. 27 4851. 22 4963. 35 5077. 80 5194. 74 5314. 35 5436. 83 5562. 41 5691. 33 5823. 87

4134. 42 4233. 99 4335. 05 4437. 70 4542. 04 4648. 17 4756. 20 4866. 27 4978. 51 5093. 07 5210. 12 5329. 84 5452. 44 5578. 14 5707. 17 5839. 82

4147. 49 4247. 15 4348. 31 4451. 05 4555. 48 4661. 70 4769. 83 4879. 99 4992. 32 5106. 98 5224. 13 5343. 95 5466. 65 5592. 44 5721. 58 5854. 33

4159. 36 4259. 08 4360. 31 4463. 13 4567. 64 4673. 94 4782. 14 4892. 38 5004. 79 5119. 53 5236. 76 5356. 67 5479. 45 5605. 33 5734. 56 5867. 39

=

4-ʳʡ ʢʘʪʦʢ

N4

N4

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

3069.93 3148.63 3228.67 3310.13 3393.10 3477.67 3563.94 3652.02 3742.04 3834.14 3928.47 4025.18 4124.47 4226.53 4331.59 4439.90

3154.90 3235.42 3317.30 3400.63 3485.49 3571.98 3660.20 3750.27 3842.32 3936.49 4032.92 4131.78 4233.27 4337.58 4444.94 4555.61

3238.96 3321.25 3404.94 3490.10 3576.82 3665.20 3755.34 3847.37 3941.40 4037.60 4136.09 4237.07 4340.71 4447.23 4556.85 4669.83

3322.06 3406.11 3491.57 3578.53 3667.07 3757.31 3849.34 3943.28 4039.27 4137.45 4237.98 4341.03 4446.79 4555.47 4667.31 4782.56

3404.18 3489.95 3577.16 3665.89 3756.23 3848.29 3942.17 4038.00 4135.91 4236.04 4338.56 4443.64 4551.47 4662.28 4776.29 4893.77

3485.31 3572.77 3661.69 3752.16 3844.27 3938.11 4033.81 4131.49 4231.28 4333.33 4437.81 4544.88 4654.76 4767.65 4883.79 5003.46

3565.41 3654.54 3745.14 3837.32 3931.15 4026.76 4124.25 4223.74 4325.38 4429.32 4535.71 4644.75 4756.62 4871.56 4989.80 5111.61

3644.46 3735.22 3827.48 3921.33 4016.87 4114.21 4213.45 4314.73 4418.19 4523.97 4632.25 4743.21 4857.05 4973.99 5094.29 5218.21

3722.44 3814.80 3908.69 4004.19 4101.40 4200.43 4301.40 4404.44 4509.68 4617.28 4727.41 4840.26 4956.02 5074.94 5197.25 5323.24

3799.32 3893.26 3988.74 4085.86 4184.72 4285.42 4388.08 4492.84 4599.83 4709.22 4821.16 4935.87 5053.53 5174.38 5298.68 5426.69

3875.08 3970.57 4067.62 4166.33 4266.80 4369.14 4473.47 4579.91 4688.63 4799.77 4913.50 5030.03 5149.55 5272.31 5398.55 5528.56

3949.69 4046.70 4145.30 4245.58 4347.63 4451.58 4557.54 4665.65 4776.05 4888.91 5004.40 5122.72 5244.07 5368.69 5496.84 5628.81

4023.14 4121.65 4221.76 4323.57 4427.18 4532.71 4640.27 4750.02 4862.08 4976.63 5093.85 5213.92 5337.07 5462.59 5590.71 5722.44

4051.05 4149.90 4250.24 4352.17 4455.79 4561.20 4668.51 4777.86 4889.37 5003.21 5119.53 5238.53 5360.40 5485.37 5613.68 5745.61

4070.11 4169.14 4269.66 4371.77 4475.57 4581.15 4688.65 4798.17 4909.86 5023.87 5140.38 5259.55 5381.60 5506.74 5635.23 5767.33

4087.98 4187.17 4287.85 4390.13 4494.09 4599.83 4707.49 4817.17 4929.02 5043.20 5159.86 5279.20 5401.41 5526.71 5655.36 5787.62

4104.66 4203.99 4304.82 4407.24 4511.34 4617.23 4725.03 4834.86 4946.85 5061.17 5177.98 5297.46 5419.82 5545.27 5674.06 5806.46

4120.14 4219.60 4320.56 4423.10 4527.33 4633.35 4741.27 4851.22 4963.35 5077.80 5194.74 5314.35 5436.83 5562.41 5691.33 5823.87

4134.42 4233.99 4335.05 4437.70 4542.04 4648.17 4756.20 4866.27 4978.51 5093.07 5210.12 5329.84 5452.44 5578.14 5707.17 5839.82

4147.49 4247.15 4348.31 4451.05 4555.48 4661.70 4769.83 4879.99 4992.32 5106.98 5224.13 5343.95 5466.65 5592.44 5721.58 5854.33

4159.36 4259.08 4360.31 4463.13 4567.64 4673.94 4782.14 4892.38 5004.79 5119.53 5236.76 5356.67 5479.45 5605.33 5734.56 5867.39

=

4-ʳʡ ʢʘʪʦʢ

N4

5-ʳʡ ʢʘʪʦʢ

N5

5-ʳʡ ʢʘʪʦʢ

N5
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ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʆʇʆʈʅʓʍ ʂɸʊʂʆɺ ʉ ɺʅʋʊʈɽʅʅɽʁ 

ɸʄʆʈʊʀɿɸʎʀɽʁ 

ʀ.ʉ. ʂʦʧʳʣʦʚ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ. ʉ.ɸ. ʂʦʨʦʩʪʝʣʝʚ  

ɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘ, ʛ. ɹʘʨʥʘʫʣ 

 

ʆʧʦʨʥʳʝ ʢʘʪʢʠ ʩ ʚʥʫʪʨʝʥʥʝʡ ʘʤʦʨʪʠʟʘʮʠʝʡ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʫʩʣʦ- 

ʚʠʷʤʠ ʨʘʙʦʪʳ ʠ ʤʝʩʪʦʤ ʨʘʟʤʝʱʝʥʠʷ ʨʝʟʠʥʦʚʳʭ ʢʦʣʝʮ, ʟʘʣʦʞʝʥʥʳʭ ʚʥʫʪʨʠ 

ʢʘʪʢʦʚ. ʇʦ ʫʩʣʦʚʠʷʤ ʨʘʙʦʪʳ ʦʧʦʨʥʳʝ ʢʘʪʢʠ ʩ ʚʥʫʪʨʝʥʥʝʡ ʘʤʦʨʪʠʟʘʮʠʝʡ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: 

- ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʩʜʚʠʛ, 

- ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʩʞʘʪʠʝ, 

- ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʩʜʚʠʛ ʠ ʥʘ ʩʞʘʪʠʝ. 

ʆʧʦʨʥʳʝ ʢʘʪʢʠ ʩ ʢʦʣʴʮʝʚʳʤʠ ʨʝʟʠʥʦʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʥʘ 

ʩʜʚʠʛ, ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʦʡ ʨʘʜʠʘʣʴʥʦʡ ʠ ʤʘʣʦʡ ʦʩʝʚʦʡ ʧʦʜʘʪʣʠʚʦʩʪʴʶ. 

ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʢʘʪʢʘ ʷʚʣʷʝʪʩʷ ʧʘʪʝʥʪ [2] (ʨʠʩʫʥʦʢ 1,ʘ). ɺ ʥʝʤ ʨʝʟʠʥʦʚʳʝ 

ʢʦʣʴʮʝʚʳʝ ʵʣʝʤʝʥʪʳ 1 ʠ 2 ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʪʫʧʠʮʳ 3 ʠ ʥʘʞʠʤʥʦʡ ʧʣʘʩʪʠʥʳ 4 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʜʝʬʦʨʤʘʮʠʷʤ ʩʜʚʠʛʘ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʜʠʘʣʴʥʦʡ ʫʧʨʫʛʦʩʪʠ 

ʦʧʦʨʥʳʡ ʢʘʪʦʢ  ʘʤʦʨʪʠʟʠʨʫʝʪʩʷ. 

ʂʦʥʩʪʨʫʢʮʠʠ ʦʧʦʨʥʳʭ ʢʘʪʢʦʚ ʩ ʨʝʟʠʥʦʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʥʘ 

ʩʞʘʪʠʝ, ʥʝʩʢʦʣʴʢʦ ʧʨʦʱʝ ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ. ɺ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʢʘʢ 

ʥʘʧʨʠʤʝʨ, ʧʘʪʝʥʪ [1] (ʨʠʩʫʥʦʢ 1,ʙ), ʨʝʟʠʥʦʚʳʡ ʵʣʝʤʝʥʪ 4 ʧʨʠʥʫʜʠʪʝʣʴʥʦ 

ʚʚʦʜʠʪʩʷ ʤʝʞʜʫ ʙʘʥʜʘʞʦʤ 1 ʠ ʩʪʫʧʠʮʝʡ 2 ʢʘʪʢʘ, ʧʨʠʯʝʤ ʨʘʜʠʘʣʴʥʘʷ ʞʝʩʪʢʦʩʪʴ 

ʝʛʦ ʚʳʰʝ, ʯʝʤ ʫ ʵʣʝʤʝʥʪʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ ʩʜʚʠʛ. 

ɹʦʣʝʝ ʫʜʘʯʥʳʤ, ʢʦʤʧʨʦʤʠʩʩʥʳʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʝʟʠʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʋ-ʦʙʨʘʟʥʦʛʦ ʩʝʯʝʥʠʷ, ʨʘʙʦʪʘʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ 

ʩʜʚʠʛ ʠ ʩʞʘʪʠʝ, ʢʘʢ ʥʘʧʨʠʤʝʨ, ʧʘʪʝʥʪ [3] (ʨʠʩʫʥʦʢ 1,ʚ). ʈʘʩʯʝʪʦʤ ʧʘʨʘʤʝʪʨʦʚ ʠ 

ʫʛʣʘ ʨʘʟʚʘʣʘ ʢʦʣʝʮ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʨʘʜʠʘʣʴʥʦʡ ʠ ʦʩʝʚʦʡ ʧʦʜʘʪʣʠʚʦʩʪʴʶ.  

 

 
ʘ) 

 
ʙ) 

 
ʚ) 

 

ʈʠʩ. 1. ʊʠʧʳ ʦʧʦʨʥʳʭ ʢʘʪʢʦʚ ʧʦ ʫʩʣʦʚʠʷʤ ʨʘʙʦʪʳ 
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ʇʦ ʤʝʩʪʫ ʨʘʟʤʝʱʝʥʠʷ ʨʝʟʠʥʦʚʳʭ ʢʦʣʝʮ ʦʧʦʨʥʳʝ ʢʘʪʢʠ ʩ ʚʥʫʪʨʝʥʥʝʡ 

ʘʤʦʨʪʠʟʘʮʠʝʡ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: 

- ʨʘʟʤʝʱʝʥʥʳʝ ʫ ʦʙʦʜʘ, 

- ʨʘʟʤʝʱʝʥʥʳʝ ʫ ʩʪʫʧʠʮʳ, 

- ʨʘʟʤʝʱʝʥʥʳʝ ʥʝʡʪʨʘʣʴʥʦ. 

ʈʝʟʠʥʦʚʳʝ ʢʦʣʴʮʘ ʨʘʟʤʝʱʘʶʪ ʫ ʦʙʦʜʘ ʥʘ ʦʧʦʨʥʳʭ ʢʘʪʢʘʭ, ʢʦʪʦʨʳʝ 

ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʪʷʞʝʣʦ ʥʘʛʨʫʞʝʥʥʳʭ ʤʘʰʠʥʘʭ. ʇʨʠʤʝʨʦʤ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ, ʥʘʧʨʠʤʝʨ, ʦʧʦʨʥʳʡ ʢʘʪʦʢ ʉɸʋ çʌʝʨʜʠʥʘʥʜè, ʤʘʩʩʦʡ 65 ʪʦʥʥ 

(ʨʠʩʫʥʦʢ 2). ʈʝʟʠʥʦʚʳʝ ʢʦʣʴʮʘ 1 ʨʘʩʧʦʣʦʞʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʦʙʦʜʦʤ 2, 

ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʨʝʩʫʨʩ ʨʘʙʦʪʳ ʢʘʪʢʘ. 

 

 
 

ʈʠʩ. 2. ʆʧʦʨʥʳʡ ʢʘʪʦʢ ʉɸʋ çʌʝʨʜʠʥʘʥʜè 

 

ʈʝʟʠʥʦʚʳʝ ʢʦʣʴʮʘ ʨʘʟʤʝʱʘʶʪ ʫ ʩʪʫʧʠʮʳ ʥʘ ʦʧʦʨʥʳʭ ʢʘʪʢʘʭ, ʢʦʪʦʨʳʝ 

ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʣʝʛʢʦ ʥʘʛʨʫʞʝʥʥʳʭ ʤʘʰʠʥʘʭ. ʇʨʠʤʝʨʦʤ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ, ʥʘʧʨʠʤʝʨ, ʦʧʦʨʥʳʡ ʢʘʪʦʢ ʪʘʥʢʘ ʊ-50, ʤʘʩʩʦʡ 13,8 ʪʦʥʥ 

(ʨʠʩʫʥʦʢ 3). ʈʝʟʠʥʦʚʳʝ ʢʦʣʴʮʘ 1 ʨʘʩʧʦʣʦʞʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʢʦʣʦ ʩʪʫʧʠʮʳ 

2, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʤʦʨʪʠʟʘʮʠʠ ʦʧʦʨʥʦʛʦ ʢʘʪʢʘ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʩʢʦʨʦʩʪʷʭ 

ʤʘʰʠʥʳ. 

 

 
 

ʈʠʩ. 3. ʆʧʦʨʥʳʡ ʢʘʪʦʢ ʪʘʥʢʘ ʊ-50 
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ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʝʟʠʥʦʚʳʭ ʢʦʣʴʮʝʚʳʭ 

ʵʣʝʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʥʝʡʪʨʘʣʴʥʦʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʦʣʴʮʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ  ʧʨʠʤʝʨʥʦ 

ʥʘ ʨʘʚʥʦʫʜʘʣʝʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʤʝʞʜʫ ʩʪʫʧʠʮʝʡ ʠ ʦʙʦʜʦʤ ʢʘʪʢʘ. ɼʘʥʥʦʝ 

ʨʝʰʝʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʢ ʥʘ ʟʘʨʫʙʝʞʥʳʭ, ʪʘʢ ʠ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʤʘʰʠʥʘʭ. 

ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʧʦʨʥʳʡ ʢʘʪʦʢ ʪʘʥʢʘ ʊ-VI çʊʠʛʨè, ʤʘʩʩʦʡ 59 ʪʦʥʥ 

(ʨʠʩʫʥʦʢ  4). ʈʝʟʠʥʦʚʳʝ ʢʦʣʴʮʘ 1 ʨʘʩʧʦʣʦʞʝʥʳ ʤʝʞʜʫ ʩʪʫʧʠʮʝʡ ʦʧʦʨʥʦʛʦ ʢʘʪʢʘ 

2 ʠ ʦʙʦʜʦʤ 3. 

 

 
 

ʈʠʩ. 4. ʆʧʦʨʥʳʡ ʢʘʪʦʢ ʪʘʥʢʘ ʊ-VI çʊʠʛʨè 

 

ɼʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʘʝʪ ʧʝʨʚʦʧʨʠʙʣʠʞʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʠʧʘʭ 

ʚʥʫʪʨʝʥʥʝʡ ʘʤʦʨʪʠʟʘʮʠʠ ʦʧʦʨʥʳʭ ʢʘʪʢʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʪʠʧʘ ʥʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʤʘʰʠʥʝ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. RU 2021900 ʉ1 ʂʦʣʝʩʦ ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, 

ʕʤʠʣʩʩʦʥ ʌʨʝʜ ʉʝʨʝʥ, 30.10.1984. 

2. US 2,033,862 Resilient wheel, Emil H. Piron, 10.03.1936. 

3. US 2,911,252 Resilient wheel, Herbert W. Templeton, 3.11.1959. 

 

ʆʇʈɽɼɽʃɽʅʀɽ ʅɸɻʈʋɿʆʂ ʅɸ ʆʇʆʈʅʓɽ ʂɸʊʂʀ 

ʃɽʉʆʇʈʆʄʓʐʃɽʅʅʆɻʆ ɻʋʉɽʅʀʏʅʆɻʆ ʊʈɸʂʊʆʈɸ  

ʇʈʀ ɼɺʀɾɽʅʀʀ ɿɸɼʅʀʄ ʍʆɼʆʄ 

ʀ.ʉ. ʂʦʧʳʣʦʚ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ. ʉ.ɸ. ʂʦʨʦʩʪʝʣʝʚ 

ɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘ ʛ. ɹʘʨʥʘʫʣ 

 

ʊʨʝʣʝʚʦʯʥʳʝ ʤʘʰʠʥʳ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʚ 

ʫʩʣʦʚʠʷʭ ʧʝʨʝʩʝʯʝʥʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʲʷʚʣʷʝʪ ʧʦʚʳʰʝʥʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʧʨʦʭʦʜʠʤʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʰʘʩʩʠ. ɺʦ ʚʨʝʤʷ ʪʘʢʠʭ 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʢʘʢ ʥʘʧʨʠʤʝʨ, ʧʘʢʝʪʠʨʦʚʘʥʠʝ, ʤʘʰʠʥʘ ʩʦʚʝʨʰʘʝʪ 

ʜʚʠʞʝʥʠʷ ʟʘʜʥʠʤ ʭʦʜʦʤ, ʧʦ ʚʨʝʤʝʥʠ ʩʦʚʧʘʜʘʶʱʠʤ ʩ ʜʚʠʞʝʥʠʝʤ ʧʝʨʝʜʥʠʤ 

ʭʦʜʦʤ, ʧʦʵʪʦʤʫ ʚʦʧʨʦʩʫ ʥʘʛʨʫʞʝʥʥʦʩʪʠ ʭʦʜʦʚʦʡ ʯʘʩʪʠ ʧʨʠ ʜʘʥʥʦʤ ʨʝʞʠʤʝ 

ʜʦʣʞʥʦ ʫʜʝʣʷʪʴʩʷ ʥʝ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʘ ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʦʢ ʥʘ ʦʩʠ ʦʧʦʨʥʳʭ ʢʘʪʢʦʚ. 

 

 
 

ʈʠʩ. 1. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʦʢ ʥʘ ʦʩʠ ʦʧʦʨʥʳʭ ʢʘʪʢʦʚ 

 

ʉʫʤʤʘ ʤʦʤʝʥʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʴ ʟʘʜʥʝʡ ʦʧʦʨʳ: 
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ʛʜʝ Gn ï ʧʦʜʨʝʩʩʦʨʝʥʥʳʡ ʚʝʩ ʪʨʘʢʪʦʨʘ, ʈʂ ï ʢʘʩʘʪʝʣʴʥʦʝ ʪʷʛʦʚʦʝ ʫʩʠʣʠʝ, ʊ0 

ï ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʥʘʪʷʞʝʥʠʝ ʛʫʩʝʥʠʯʥʦʡ ʚʝʪʚʠ,  zA ï ʥʘʛʨʫʟʢʘ ʥ ʘ ʦʩʴ ʧʝʨʝʜʥʝʡ 

ʢʘʨʝʪʢʠ. 

;
1
fGPPPP

TPfKPfK
Ö==+= ʪʘʢ ʢʘʢ PKP = 0.                                  (2) 

f1 ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʧʝʨʝʜʚʠʞʝʥʠʶ, GTP ï ʚʝʩ ʪʨʘʢʪʦʨʘ. 

ʈʝʘʢʪʠʚʥʳʡ ʤʦʤʝʥʪ ʥʘ ʚʝʜʫʱʝʤ ʢʦʣʝʩʝ ʨʘʚʝʥ: 
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;     (3) 

t ï ʰʘʛ ʛʫʩʝʥʠʮʳ, z ï ʯʠʩʣʦ ʟʫʙʴʝʚ ʟʚʝʟʜʦʯʢʠ. 

ʇʦʜʩʪʘʚʣʷʷ ʬʦʨʤʫʣʫ (3) ʚ ʚʳʨʘʞʝʥʠʝ (1), ʧʦʣʫʯʘʝʤ ʥʘʛʨʫʟʢʫ ʥʘ ʦʩʴ 

ʧʝʨʝʜʥʝʡ ʢʘʨʝʪʢʠ: 

( ) ( )( )(( ( )

) ;
212

sin

2
cos1

1
cos1

1
sin

02
1

p
g

gaa

Ö

Ö
ÖÖ+Ö-

-Ö++Ö+-+ÖÖ+-ÖÖ= ö
÷

õ
æ
ç

å

zt
f

TP
GS

hhlSTS
n

x
n

G
lA

z

    (4) 

 

ʅʘʛʨʫʟʢʘ ʥʘ ʦʩʴ ʟʘʜʥʝʡ ʢʘʨʝʪʢʠ 
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ʅʘʛʨʫʟʢʠ ʥʘ ʢʘʨʝʪʢʠ ʢʘʞʜʦʛʦ ʙʦʨʪʘ. ʊʘʢ ʢʘʢ ʥʝʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʙʦʨʪʦʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʤʘʩʩ ʥʝʟʥʘʯʠʪʝʣʴʥʘ (å10ʤʤ), ʪʦ ʝʶ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. 

ʅʘʛʨʫʟʢʘ ʥʘ ʦʜʥʫ ʧʝʨʝʜʥʶʶ ʢʘʨʝʪʢʫ 

;
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z
z =  

ʅʘʛʨʫʟʢʘ ʥʘ ʦʜʥʫ ʟʘʜʥʶʶ ʢʘʨʝʪʢʫ 

;
2
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ʅʘʛʨʫʟʢʠ ʥʘ ʦʩʠ ʦʧʦʨʥʳʭ ʢʘʪʢʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 
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ɼʘʚʣʝʥʠʝ ʥʘ ʛʨʫʥʪ ʦʪ ʥʝʧʦʜʨʝʩʩʦʨʝʥʥʳʭ ʯʘʩʪʝʡ 
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ɼʘʚʣʝʥʠʷ ʢʘʪʢʦʚ ʥʘ ʛʨʫʥʪ 
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ɼʘʣʝʝ ʚʳʧʦʣʥʝʥ ʨʘʩʯʝʪ ʜʣʷ ʪʨʘʢʪʦʨʘ ʊʊ-4ʄ. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1,2. 

ʇʨʠʚʝʜʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʧʨʦʜʦʣʴʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʪʨʝʣʝʚʦʯʥʦʡ ʤʘʰʠʥʳ ʧʨʠ ʜʚʠʞʝʥʠʠ ʟʘʜʥʠʤ ʭʦʜʦʤ. ɼʣʷ ʪʨʘʢʪʦʨʘ ʊʊ-4ʄ 

ʧʨʦʜʦʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʙʝʩʧʝʯʝʥʘ. 

 



133 

 

ʊʘʙʣʠʮʘ 1 

 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʨʘʩʯʝʪʘ ʜʣʷ ʪʨʘʢʪʦʨʘ ʊʊ-4ʄ 

 

 
 

ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ 

 

 
 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɿʦʣʦʪʘʨʝʚʩʢʘʷ ɼ.ʀ. ʈʘʩʯʝʪ ʫʧʣʦʪʥʝʥʠʷ ʧʦʯʚʳ ʪʨʘʢʪʦʨʘʤʠ // ʊʨʘʢʪʦʨʳ ʠ 

ʩʝʣʴʭʦʟʤʘʰʠʥʳ. ï 1990. ˉ4. ʉ. 10-14. 

2. ʉʪʨʝʣʴʮʦʚ ʕ.ʂ., ʇʝʨʬʠʣʦʚ ʄ.ɸ., ʉʤʦʣʠʥ ɺ.ʅ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʫʜʝʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʧʦʜ ʛʫʩʝʥʠʮʘʤʠ ʪʨʝʣʝʚʦʯʥʳʭ ʤʘʰʠʥ // ʊʨʘʢʪʦʨʳ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʘʰʠʥʳ. ï 1976. ˉ1. ï ʉ. 20-21. 
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ʇʆɼɺɽʉʂɸ ʉʀɼɽʅʀʗ ʉ ʇʅɽɺʄɸʊʀʏɽʉʂʀʄʀ ʂɸʄɽʈɸʄʀ 

ɸ.ʉ. ʄʦʣʯʘʥʦʚ   

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʄ.ʀ. ɸʨʪʝʤʝʥʢʦ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ɺʠʙʨʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʛʦ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʚ 

ʢʘʙʠʥʘʭ ʘʚʪʦʤʦʙʠʣʝʡ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʵʪʦʛʦ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʠʪʝʣʷ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʘʥʥʘʷ ʧʦʜʚʝʩʢʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʥʦʶ. 

ʇʦʜʚʝʩʢʘ ʩʠʜʝʥʠʷ (ʨʠʩʫʥʦʢ 1) ʩʦʩʪʦʠʪ ʠʟ ʥʠʞʥʝʛʦ 1 ʠ ʚʝʨʭʥʝʛʦ 7 

ʦʩʥʦʚʘʥʠʷ, ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʷʶʱʝʡ 2, ʧʥʝʚʤʦʢʘʤʝʨ 3 ʠ 4, ʬʠʢʩʘʪʦʨʦʚ 5 

ʠ 8 ʧʥʝʚʤʦʢʘʤʝʨ, ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʘʤʦʨʪʠʟʘʪʦʨʘ 6. 

 
 

ʈʠʩ. 1 ï ʇʦʜʚʝʩʢʘ ʩʠʜʝʥʠʷ (ʦʙʱʠʡ ʚʠʜ) 

 

ʅʠʞʥʝʝ ʦʩʥʦʚʘʥʠʝ 1 ʥʝʧʦʜʚʠʞʥʦ ʩʦʝʜʠʥʝʥʦ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʥʘʧʨʘʚʣʷʶʱʝʡ 2. ɼʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʢʨʝʧʠʪʩʷ ʢ ʢʫʟʦʚʫ ʘʚʪʦʤʦʙʠʣʷ ʧʨʠ 

ʧʦʤʦʱʠ ʙʦʣʪʦʚ ʠ ʛʘʝʢ. ʅʘ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʷʶʱʫʶ 2 ʥʘʜʝʪʳ ʜʚʝ 

ʧʥʝʚʤʦʢʘʤʝʨʳ, ʠʤʝʶʱʠʝ ʨʘʟʥʦʝ ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ, ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʫʩʪʘʥʦʚʢʦʡ ʬʠʢʩʘʪʦʨʦʚ 5 ʠ 8, ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʭ ʩʤʝʱʝʥʠʝ ʢʘʤʝʨ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʘʧʨʘʚʣʷʶʱʝʡ 2. ʅʠʞʥʠʡ ʬʠʢʩʘʪʦʨ 8 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʜ ʧʥʝʚʤʦʢʘʤʝʨʦʡ 4, ʘ 

ʚʝʨʭʥʠʡ ʬʠʢʩʘʪʦʨ 5 ʥʘʜ ʧʥʝʚʤʦʢʘʤʝʨʦʡ 3. ɺʝʨʭʥʠʡ ʬʠʢʩʘʪʦʨ 5 ʥʝʧʦʜʚʠʞʥʦ 

ʩʦʝʜʠʥʝʥ ʩ ʚʝʨʭʥʠʤ ʦʩʥʦʚʘʥʠʝʤ 7, ʘ ʥʠʞʥʠʡ ʬʠʢʩʘʪʦʨ 8 ʩ ʥʠʞʥʠʤ ʦʩʥʦʚʘʥʠʝʤ 

1. ɺʝʨʭʥʝʝ ʠ ʥʠʞʥʝʝ ʦʩʥʦʚʘʥʠʝ ʩʦʝʜʠʥʝʥʦ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʠ ʧʦʤʦʱʠ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʘʤʦʨʪʠʟʘʪʦʨʘ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʝ 

ʬʫʥʢʮʠʠ: 1 ï ʬʫʥʢʮʠʶ ʦʩʥʦʚʥʦʡ ʥʘʧʨʘʚʣʷʶʱʝʡ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʝʡ ʩʤʝʱʝʥʠʝ 

ʜʨʫʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʘ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʦʩʥʦʚʘʥʠ ̫ ʧʦʜʚʝʩʢʠ; 2 ï 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʬʫʥʢʮʠʶ ʘʤʦʨʪʠʟʘʪʦʨʘ.  
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ɺ ʜʘʥʥʦʡ ʧʦʜʚʝʩʢʝ ʨʦʣʴ ʧʨʫʞʠʥʳ ʚʳʧʦʣʥʷʶʪ ʧʥʝʚʤʦʢʘʤʝʨʳ 3 ʠ 4, ʘ 

ʛʘʩʠʪʝʣʝʤ ʢʦʣʝʙʘʥʠʡ ʩʣʫʞʠʪ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʘʤʦʨʪʠʟʘʪʦʨ 6.  

ɸʤʦʨʪʠʟʘʪʦʨ (ʨʠʩʫʥʦʢ 2) ʩʦʩʪʦʠʪ ʠʟ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʮʠʣʠʥʜʨʘ 1, 

ʠʤʝʶʱʝʛʦ ʬʦʨʤʫ ʩʪʘʢʘʥʘ ʩʦ ʰʧʠʣʴʢʦʡ ʥʘ ʜʥʝ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʩ 

ʚʠʙʨʦʠʟʦʣʷʪʦʨʦʤ 6, ʧʦʣʦʛʦ ʧʦʨʰʥʷ 2, ʢʣʘʧʘʥʘ 3, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʜʥʝ 

ʧʦʨʰʥʷ, ʫʧʣʦʪʥʠʪʝʣʴʥʳʭ ʢʦʣʝʮ 4. ʎʠʣʠʥʜʨ 1 ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʚʠʙʨʦʠʟʦʣʷʪʦʨʦʤ 6 

ʧʨʠ ʧʦʤʦʱʠ ʛʘʡʢʠ 5 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʘʡʙʳ. ɺʠʙʨʦʠʟʦʣʷʪʦʨ 6 ʢʨʝʧʠʪʩʷ ʢ 

ʥʠʞʥʝʤʫ ʦʩʥʦʚʘʥʠʶ ʧʨʠ ʧʦʤʦʱʠ ʙʦʣʪʦʚ, ʛʘʝʢ ʠ ʰʘʡʙ.  

 

 
 

ʈʠʩ. 2 ï ɸʤʦʨʪʠʟʘʪʦʨ 

 

ʇʦʣʳʡ ʧʦʨʰʝʥʴ 2 ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʝʝʪ 

ʨʝʟʴʙʫ. ɺ ʧʦʨʰʝʥʴ ʚʢʨʫʯʠʚʘʝʪʩʷ ʛʘʡʢʘ 9, ʠʤʝʶʱʘʷ ʨʝʟʴʙʫ ʥʘ ʥʘʨʫʞʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʉʚʝʨʭʫ ʥʘ ʧʦʨʰʝʥʴ ʦʜʝʚʘʝʪʩʷ ʚʠʙʨʦʠʟʦʣʷʪʦʨ 7, ʢʦʪʦʨʳʡ 

ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʛʘʡʢʦʡ 9 ʧʨʠ ʧʦʤʦʱʠ ʙʦʣʪʘ 8 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʘʡʙʳ. ɺ 

ʚʠʙʨʦʠʟʦʣʷʪʦʨʝ ʠʤʝʝʪʩʷ ʦʪʚʝʨʩʪʠʝ, ʯʝʨʝʟ ʢʦʪʦʨʦʝ ʚ ʙʦʢʦʚʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʦʨʰʥʷ ʚʢʨʫʯʠʚʘʝʪʩʷ ʪʨʫʙʢʘ 10. ɼʘʥʥʘʷ ʪʨʫʙʢʘ ʩʣʫʞʠʪ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ 

ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʘ ʢʦʥʮʝ ʪʨʫʙʢʠ 

ʫʩʪʘʥʦʚʣʝʥ ʬʠʣʴʪʨ 11 ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʧʦʧʘʜʘʥʠʷ ʧʳʣʠ ʠ ʟʘʛʨʷʟʥʝʥʠʡ. ɺ 

ʘʤʦʨʪʠʟʘʪʦʨ ʟʘʣʠʚʘʶʪ ʤʘʩʣʦ, ʦʙʲʝʤ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ ʦʙʲʝʤʫ ʮʠʣʠʥʜʨʘ 1.  

ɼʦʩʪʦʠʥʩʪʚʦʤ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ 

ʜʘʚʣʝʥʠ ̫ʚ ʧʥʝʚʤʦʢʘʤʝʨʘʭ ʤʳ ʤʦʞʝʤ ʤʝʥʷʪʴ ʞʝʩʪʢʦʩʪʴ ʧʦʜʚʝʩʢʠ.   

ɽʱʝ ʦʜʥʠʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʜʘʥʥʦʡ ʧʦʜʚʝʩʢʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʧʦʜʚʝʩʢʝ ʚʩʝ 

ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴ ʚʠʙʨʘʮʠʶ, ʠʤʝʶʪ ʣʠʙʦ ʨʝʟʠʥʦʚʦʝ 

ʧʦʢʨʳʪʠʝ (ʚʠʙʨʦʠʟʦʣʷʪʦʨʳ ʘʤʦʨʪʠʟʘʪʦʨʘ), ʣʠʙʦ ʧʦʣʥʦʩʪʴʶ ʨʝʟʠʥʦʚʫʶ ʦʩʥʦʚʫ 

(ʧʥʝʚʤʦʢʘʤʝʨʳ), ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʧʝʨʝʜʘʚʘʝʤʫʶ ʚʠʙʨʘʮʠʶ ʥʘ ʩʠʜʝʥʠʝ 

ʚʦʜʠʪʝʣʷ. 
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ɺʠʙʨʦʠʟʦʣʷʪʦʨ ʘʤʦʨʪʠʟʘʪʦʨʘ (ʨʠʩʫʥʦʢ  3) ʩʦʩʪʦʠʪ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʦʩʥʦ- 

ʚʘʥʠʷ 1 ʠ ʨʝʟʠʥʦʚʦʛʦ ʧʦʢʨʳʪʠʷ 2. ɺ ʮʝʥʪʨʝ ʠʤʝʝʪʩʷ ʦʪʚʝʨʩʪʠʝ 3 ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ 

ʚʠʙʨʦʠʟʦʣʷʪʦʨʘ ʩ ʘʤʦʨʪʠʟʘʪʦʨʦʤ. ʆʪʚʝʨʩʪʠʷ 4 ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʢʨʝʧʣʝʥʠʷ 

ʚʠʙʨʦʠʟʦʣʷʪʦʨʘ ʚʤʝʩʪʝ ʩ ʥʠʞʥʠʤ ʦʩʥʦʚʘʥʠʝʤ ʢ ʢʫʟʦʚʫ ʘʚʪʦʤʦʙʠʣʷ.  

ʇʦʜʚʝʩʢʘ ʧʨʦʩʪʘ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ, ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʥʝ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ. 

 
 

ʈʠʩ. 3 ï ɺʠʙʨʦʠʟʦʣʷʪʦʨ 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʏʫʧʨʘʢʦʚ ʖ.ʀ. ɻʠʜʨʘʚʣʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ ʦʪ 

ʦʙʱʝʡ ʚʠʙʨʘʮʠʠ / ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1987. 224 ʩ. 

 

ʇʆɼɺɽʉʂɸ ʉʀɼɽʅʀʗ ʉ ʇʅɽɺʄɸʊʀʏɽʉʂʀʄʀ ʎʀʃʀʅɼʈɸʄʀ 

ɸ.ʉ. ʄʦʣʯʘʥʦʚ, ɺ.ʀ. ʊʶʣʷʥʜʠʥ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʄ.ʀ. ɸʨʪʝʤʝʥʢʦ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ɺʠʙʨʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʛʦ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʚ 

ʢʘʙʠʥʘʭ ʘʚʪʦʤʦʙʠʣʝʡ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʵʪʦʛʦ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʠʪʝʣʷ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʘʥʥʘʷ ʧʦʜʚʝʩʢʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘʤʠ. 

ʉʦʩʪʦʠʪ ʠʟ ʦʩʥʦʚʘʥʠʷ 14 (ʨʠʩʫʥʦʢ 1), ʥʘʧʨʘʚʣʷʶʱʝʡ ʧʦʜʚʝʩʢʠ 15, 

ʧʨʦʨʝʟʠʥʝʥʥʳʭ ʢʦʣʝʩ 12, ʨʘʙʦʯʝʛʦ ʧʥʝʚʤʦʮʠʣʠʥʜʨʘ 2, ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 

ʮʠʣʠʥʜʨʘ 6, ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʢʣʘʧʘʥʘ 9. 

ʈʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚʦʟʜʫʭ ʠʟ ʨʝʩʠʚʝʨʘ 4 (ʨʠʩʫʥʦʢ 2) ʧʦʜ 

ʜʘʚʣʝʥʠʝʤ ʧʦʜʘʝʪʩʷ ʧʦ ʰʣʘʥʛʫ 1 ʚ ʧʥʝʚʤʦʮʠʣʠʥʜʨ 2, ʥʘʢʘʯʠʚʘʷ ʝʛʦ ʚʦʟʜʫʭʦʤ ʠ 

ʧʦʜʥʠʤʘʷ ʧʦʨʰʝʥʴ ʜʦ ʧʦʣʦʞʝʥʠʷ ʦʪʢʨʳʪʠʷ ʚʳʧʫʩʢʥʦʛʦ ʦʪʚʝʨʩʪʠʷ 13, ʪʘʢ ʢʘʢ 

ʚʳʧʫʩʢʥʦʝ ʦʪʚʝʨʩʪʠʝ 3 ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʚʦʟʜʫʭ ʪʦʣʴʢʦ ʥʘʯʘʣ 

ʧʦʩʪʫʧʘʪʴ ʠʟ ʨʝʩʠʚʝʨʘ, ʟʘʢʨʳʪʦ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʢʣʘʧʘʥʦʤ 9.  

ʂʦʛʜʘ ʧʦʨʰʝʥʴ ʧʥʝʚʤʦʮʠʣʠʥʜʨʘ 2 ʧʦʜʥʠʤʘʝʪʩʷ ʜʦ ʧʦʣʦʞʝʥʠʷ ʦʪʢʨʳʪʠʷ 

ʚʳʧʫʩʢʥʦʛʦ ʦʪʚʝʨʩʪʠʷ 13, ʧʦ ʰʣʘʥʛʫ 18 ʩʞʘʪʳʡ ʚʦʟʜʫʭ ʧʦʩʪʫʧʘʝʪ ʚ ʮʠʣʠʥʜʨ 6 

(ʨʠʩʫʥʦʢ 3), ʤʠʥʫʷ ʢʣʘʧʘʥ 9 ʠ ʥʘʧʦʣʥʷʷ ʚʦʟʜʫʭʦʤ ʧʥʝʚʤʦʮʠʣʠʥʜʨ 6 ʜʦ 

ʦʪʢʨʳʪʠʷ ʚʳʧʫʩʢʥʦʛʦ ʦʪʚʝʨʩʪʠʷ 7 (ʪ.ʝ. ʧʦʜʚʝʩʢʘ ʧʨʠʥʠʤʘʝʪ ʨʘʙʦʯʝʝ 

ʧʦʣʦʞʝʥʠʝ).  
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ʇʨʠʥʷʚ ʨʘʙʦʯʝʝ ʧʦʣʦʞʝʥʠʝ, ʦʪʢʨʳʚʘʝʪʩʷ ʢʣʘʧʘʥ 9, ʠ ʚʦʟʜʫʭ ʠʟ ʮʠʣʠʥʜʨʘ 2 

ʧʦ ʰʣʘʥʛʫ 5 (ʨʠʩʫʥʦʢ 2)  ʧʦʜʘʝʪʩʷ ʢ ʢʣʘʧʘʥʫ 9 (ʨʠʩʫʥʦʢ 3), ʘ ʦʪ ʥʝʛʦ ʧʦ ʰʣʘʥʛʫ 

8 ʢ ʮʠʣʠʥʜʨʫ 6. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʘ ʩʯʝʪ ʦʪʢʨʳʪʠʷ ʥʠʞʥʝʛʦ ʦʪʚʝʨʩʪʠʷ 3 ʠ ʟʘ ʩʯʝʪ 

ʤʘʩʩʳ ʚʦʜʠʪʝʣʷ ʠ ʩʠʜʝʥʠʷ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʧʦʨʰʝʥʴ ʩʚʝʨʭʫ, ʧʦʨʰʝʥʴ ʧʥʝʚʤʦ- 

ʮʠʣʠʥʜʨʘ 2 ʥʘʯʠʥʘʝʪ ʦʧʫʩʢʘʪʩɹʷ ʚ ʥʠʞʥʝʝ ʧʦʣʦʞʝʥʠʝ ʟʘʢʨʳʚʘʷ ʚʳʧʫʩʢʥʦʝ ʦʪ- 

ʚʝʨʩʪʠʝ 13 ʩʚʦʝʡ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ (ʚʦʟʜʫʭ ʧʦʜʘʝʪʩʷ ʪʦʣʴʢʦ ʯʝʨʝʟ ʥʠʞʥʝʝ 

ʚʳʧʫʩʢʥʦʝ ʦʪʚʝʨʩʪʠʝ 3). ʅʘʧʦʣʥʠʚ ʮʠʣʠʥʜʨ 6 ʜʦʩʪʘʪʦʯʥʳʤ ʜʘʚʣʝʥʠʝʤ, ʚʦʟʜʫʭ 

ʚʳʭʦʜʠʪ ʯʝʨʝʟ ʚʳʧʫʩʢʥʦʝ ʦʪʚʝʨʩʪʠʝ 7, ʢ ʢʦʪʦʨʦʤʫ ʢʨʝʧʠʪʩʷ ʰʣʘʥʛ 12 ʦʪʚʦʜʘ 

ʚʦʟʜʫʭʘ. ɺʦʟʜʫʭ, ʦʪʚʝʜʝʥʥʳʡ ʧʦ ʰʣʘʥʛʫ 12, ʚʳʚʦʜʠʪʩʷ ʚ ʘʪʤʦʩʬʝʨʫ.  

 

 
 

 

ʈʠʩ. 1 ï ʇʦʜʚʝʩʢʘ ʩʠʜʝʥʴʷ (ʦʙʱʠʡ ʚʠʜ) 

 

 
 

 

ʈʠʩ. 2 ï  ʇʦʜʚʝʩʢʘ ʩʠʜʝʥʴʷ 
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ʈʠʩ. 3 ï ʇʦʜʚʝʩʢʘ ʩʠʜʝʥʴʷ 

 

ʇʨʠ ʚʥʝʟʘʧʥʦʤ ʥʘʝʟʜʝ ʥʘ ʧʨʝʧʷʪʩʪʚʠʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʝʩʘ ʚʦʜʠʪʝʣʷ 

ʧʦʜʚʝʩʢʘ ʩʠʜʝʥʠʷ ʚʳʥʫʞʜʝʥʘ ʧʨʠʥʷʪʴ ʧʦʣʦʞʝʥʠʝ ʥʠʞʝ ʥʘʯʘʣʴʥʦʛʦ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʨʘʙʘʪʳʚʘʝʪ ʧʦʨʰʥʝʚʦʡ ʢʣʘʧʘʥ 9, ʧʝʨʝʢʨʳʚʘʷ ʦʪʚʝʨʩʪʠ ̫ʧʦʜʘʯʠ 

ʚʦʟʜʫʭʘ 11 ʠ 10 ʚ ʮʠʣʠʥʜʨ 6. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʚʣʝʥʠʝ ʚ ʮʠʣʠʥʜʨʝ 2 ʧʦʚʳʰʘʝʪʩʷ, 

ʪʝʤ ʩʘʤʳʤ ʟʘʩʪʘʚʣʷʷ ʧʦʨʰʝʥʴ ʮʠʣʠʥʜʨʘ ʧʦʜʥʷʪʴʩʷ ʚʚʝʨʭ ʜʦ ʦʪʢʨʳʪʠʷ 

ʚʳʧʫʩʢʥʦʛʦ ʦʪʚʝʨʩʪʠʷ 13. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʥʘʝʟʜʝ ʥʘ ʧʨʝʧʷʪʩʪʚʠʝ ʫʜʘʨʥʘʷ 

ʥʘʛʨʫʟʢʘ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʧʦʜʥʷʪʠʝʤ ʩʠʜʝʥʠʷ ʚʤʝʩʪʝ ʩ ʧʦʜʚʝʩʢʦʡ.  

ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʚʠʙʨʘʮʠʠ ʦʩʥʦʚʘʥʠʝ 14 ʩʦʝʜʠʥʝʥʦ ʩ ʥʘʧʨʘʚʣʷʶʱʝʡ 15 

ʧʦʜʚʝʩʢʠ ʩʠʜʝʥʠʷ 16 ʧʨʦʨʝʟʠʥʝʥʥʳʤʠ ʢʦʣʝʩʘʤʠ 17. ʆʩʥʦʚʘʥʠʝ 14 ʢʨʝʧʠʪʩʷ ʢ 

ʢʫʟʦʚʫ ʘʚʪʦʤʦʙʠʣʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʝʪʳʨʝʭ ʚʠʙʨʦʠʟʦʣʷʪʦʚʦʨ 18, 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʤʝʞʜʫ ʢʫʟʦʚʦʤ ʠ ʧʦʜʚʝʩʢʦʡ ʩʠʜʝʥʠʷ. 

ɼʘʥʥʘʷ ʧʦʜʚʝʩʢʘ ʩʠʜʝʥʠʡ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ, ʚ ʢʘʙʠʥʘʭ 

ʢʦʪʦʨʳʭ ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʤʝʩʪʘ ʜʣʷ ʫʩʪʘʥʦʚʢʠ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʏʫʧʨʘʢʦʚ ʖ.ʀ. ɻʠʜʨʘʚʣʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ 

ʦʪ ʦʙʱʝʡ ʚʠʙʨʘʮʠʠ / ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1987. 224 ʩ. 

 

ʂ ɺʆʇʈʆʉʋ ʇʆɻʈʋɿʂʀ ɿɸʊɸʈɽʅʅʓʍ  

ɻʈʋɿʆɺ ʉʊʈɽʃʆʁ ɸɺʊʆʊʈɸʂʊʆʈɸ 

ɽ.ɺ. ʆʩʳʢʠʥʘ, ʉ.ɸ. ɺʦʡʥʘʰ, ʊ.ɸ. ɾʘʨʠʢʦʚʘ, ɸ.ʉ. ɺʦʡʥʘʰ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ɸ.ʉ. ɺʦʡʥʘʰ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʈʀʀ ɸʣʪɻʊʋ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ 

ʢʦʥʩʪʨʫʢʮʠʷ ʨʷʜʘ ʫʩʪʨʦʡʩʪʚ ʢ ʬʝʨʤʝʨʩʢʦʤʫ ʘʚʪʦʪʨʘʢʪʦʨʫ, ʚ ʪʦʤ ʯʠʩʣʝ  

ʤʝʭʘʥʠʟʤ ʧʦʛʨʫʟʢʠ-ʨʘʟʛʨʫʟʢʠ ʧʦ ʧʘʪʝʥʪʫ ʈʌ ˉ2449902 ʩʦ ʩʲʝʤʥʦʡ ʩʪʨʝʣʦʡ-

ʬʝʨʤʦʡ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʡ ʥʘ ʛʨʫʟʦʚʫʶ ʧʣʘʪʬʦʨʤʫ ʧʫʪʝʤ ʞʝʩʪʢʦʛʦ 



139 

 

ʧʨʠʢʨʝʧʣʝʥʠʷ ʝʝ ʢ ʙʦʢʦʚʳʤ ʩʪʝʥʢʘʤ ʢʫʟʦʚʘ, ʢʦʪʦʨʳʝ ʩʥʘʙʞʘʶʪʩʷ ʚ ʩʨʝʜʥʝʡ 

ʩʚʦʝʡ ʯʘʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʩʠʣʠʚʘʶʱʠʤʠ ʥʘʢʣʘʜʢʘʤʠ 1. 

ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʚʳʣʝʪʘ ʩʲʝʤʥʦʡ ʩʪʨʝʣʳ-ʬʝʨʤʳ ʨʘʩʩʤʦʪʨʝʥʘ ʨʘʩʯʝʪʥʘʷ 

ʩʭʝʤʘ ʩʠʣ ʧʨʠ ʧʦʜʲʝʤʝ ʛʨʫʟʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩ. 1. ʅʘ ʟʘʪʘʨʝʥʥʳʡ ʛʨʫʟ 

ʜʝʡʩʪʚʫʶʪ ʫʩʠʣʠʝ ʪʨʦʩʘ ʈʪʨ  ʠ ʩʠʣʘ ʪʷʞʝʩʪʠ Q. 

ʀʟ ʫʩʣʦʚʠʷ ʨʘʚʥʦʚʝʩʠʷ ʤʘʣʦʛʘʙʘʨʠʪʥʦʡ ʧʦʛʨʫʟʦʯʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʘʰʠʥʳ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʜʚʠʞʝʥʠʠ ʧʦ ʨʦʚʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʝʜʫʝʪ: 

G  ɻ
.
 ʘ  =  Q 

.
 b ï  k 

.
 2 

.
 Rʧ 

.
 L ,                               (1) 

ʛʜʝ   Gʵ  ï ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʚʝʩ ʤʘʰʠʥʳ, G  ɻ= 1945 ʢʛʩ; 

Rʧ ï ʨʝʘʢʮʠʷ ʧʦʯʚʳ ʥʘ ʫʧʨʘʚʣʷʝʤʦʝ ʢʦʣʝʩʦ; 

ʘ, b  ï ʧʣʝʯʠ ʩʠʣ ʜʦ ʪʦʯʢʠ ʦʧʦʨʳ ʚʝʜʫʱʝʛʦ ʢʦʣʝʩʘ ʥʘ ʧʦʯʚʫ; 

L ï ʧʨʦʜʦʣʴʥʘʷ ʙʘʟʘ ʘʚʪʦʪʨʘʢʪʦʨʘ, L = 1,85 ʤ; 

k ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ, k = 1,0é1,4 . 
 

 
 

ʈʠʩ. 1. ʇʦʛʨʫʟʢʘ ʟʘʪʘʨʝʥʥʦʛʦ ʛʨʫʟʘ ʤʝʭʘʥʠʟʤʦʤ 

ʧʦʛʨʫʟʢʠ-ʨʘʟʛʨʫʟʢʠ ʩʦ ʩʲʝʤʥʦʡ ʬʝʨʤʦʡ 

 

ɼʣʷ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʪʨʘʢʪʦʨʘ ʧʣʝʯʦ ʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ 

ʩʙʨʦʰʝʥʥʦʩʪʠ ʢʫʟʦʚʘ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʝʜʝʣʘʭ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʘ = 1,03é1,11 ʤ, ʛʜʝ 

ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʧʦʣʦʞʝʥʠʶ ʢʫʟʦʚʘ. 

ʋʩʣʦʚʠʝʤ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʧʨʠ ʜʚʠʞʝʥʠʠ ʤʘʣʦʛʘʙʘʨʠʪʥʦʡ ʧʦʛʨʫʟʦʯʥʦ-

ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʘʰʠʥʳ ʷʚʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ: 

 

2ĿRʧ > 0,15 
.
 G  ɻ.                                                            (2) 

ʇʦʜʩʪʘʚʣʷʷ  ʩʦʦʪʥʦʰʝʥʠʝ (2) ʚ ʫʨʘʚʥʝʥʠʝ (1) ʠ ʧʨʦʚʦʜʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ: 

bmax = G Ŀɻ(ʘ ï k
Ŀ
0,15

Ŀ
L) / Q.                                  (3) 

ʇʦʩʣʝ ʧʦʜʩʪʘʥʦʚʢʠ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ:  

bmax = 1945
Ŀ
(1,03 ï  k 

. 
0,278) / Q.                            (4) 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦ ʬʦʨʤʫʣʝ (4) ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʬʠʯʝʩʢʠ ʥʘ ʨʠʩ. 2. 
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ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʳʣʝʪʘ  

ʩʪʨʝʣʳ ʦʪ ʤʘʩʩʳ ʟʘʪʘʨʝʥʥʦʛʦ ʛʨʫʟʘ: 

1 ï k =1,0;   2 ï k =1,2 ;    3 ï k =1,4 ;    4 ï k =1,6 

 

ʂʨʘʪʢʠʝ ʚʳʚʦʜʳ: ʜʣʷ ʬʝʨʤʝʨʩʢʦʛʦ ʘʚʪʦʪʨʘʢʪʦʨʘ ʧʨʠ ʧʨʠʥʷʪʦʤ ʚʳʣʝʪʝ 

ʩʲʝʤʥʦʡ ʩʪʨʝʣʳ-ʬʝʨʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʤ ʧʦʛʨʫʟʢʫ ʟʘʪʘʨʝʥʥʦʛʦ ʛʨʫʟʘ  ʚ ʢʫʟʦʚ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ (ʛʨʫʟʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʪʨʘʢʪʦʨʥʦʛʦ ʧʨʠʮʝʧʘ), ʚʝʩ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʛʨʫʞʘʝʤʦʛʦ ʛʨʫʟʘ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʥʝ ʤʝʥʝʝ 200 ʢʛ. 

 

ʄʗɻʂɸʗ ʊɸʈɸ ɼʃʗ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ɻʈʋɿʆɺ 

ɽ.ɺ. ʆʩʳʢʠʥʘ, ʉ.ɸ. ɺʦʡʥʘʰ, ʊ.ɸ. ɾʘʨʠʢʦʚʘ, ɸ.ʉ. ɺʦʡʥʘʰ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ɸ.ʉ. ɺʦʡʥʘʰ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ɺ ʭʦʟʷʡʩʪʚʘʭ ʤʘʣʳʭ ʬʦʨʤ ï ʢʨʝʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʠ ʣʠʯʥʳʭ 

ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ï ʝʞʝʛʦʜʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʨʘʟʣʠʯʥʳʭ 

ʛʨʫʟʦʚ: ʢʦʨʤʦʚ, ʦʚʦʱʝʡ, ʢʘʨʪʦʬʝʣʷ, ʟʝʨʥʘ, ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʪ.ʧ. 

ʅʘʩʳʧʥʳʝ ʠ ʥʘʚʘʣʦʯʥʳʝ ʛʨʫʟʳ ʤʦʛʫʪ ʟʘʪʘʨʠʚʘʪʴʩʷ ʚ ʤʷʛʢʫʶ ʪʘʨʫ ï 

ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʰʢʠ ʛʨʫʟʦʝʤʢʦʩʪʴʶ ʜʦ 50 ʢʛ, ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ 

ʛʨʫʟʦʥʝʩʫʱʫʶ ʦʙʦʣʦʯʢʫ ʩ ʜʥʦʤ ʠ ʛʦʨʣʦʚʠʥʦʡ. ʇʦʛʨʫʟʢʘ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʰʢʦʚ 

ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ (ʛʨʫʟʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ, ʪʨʘʢʪʦʨʥʳʝ ʧʨʠʮʝʧʳ) 

ʧʨʦʠʟʚʦʜʠʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʨʫʯʥʫʶ, ʪʘʢ ʢʘʢ ʤʝʰʢʠ ʩʣʘʙʦ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʧʦʛʨʫʟʢʝ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʛʨʫʟʦʚʳʭ ʵʣʝʤʝʥʪʦʚ: 

ʧʝʪʝʣʴ, ʩʪʨʦʧʦʚ ʠ ʪ.ʧ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʚʷʟʳʚʘʥʠʷ ʛʦʨʣʦʚʠʥʳ  ʩ 

ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ ʧʦʪʝʨʴ ʥʘʩʳʧʥʦʛʦ ʛʨʫʟʘ ʩʥʠʞʘʝʪ ʧʦʣʝʟʥʳʡ ʦʙʲʝʤ ʤʝʰʢʘ. 

ɺ ʈʀʀ ɸʣʪɻʊʋ ʧʨʝʜʣʦʞʝʥʦ ʧʦʛʨʫʟʦʯʥʦʝ ʩʨʝʜʩʪʚʦ (ʧʘʪʝʥʪ ʈʌ ˉ2449902) 

ʥʘ ʙʘʟʝ ʢʦʣʝʩʥʦʛʦ ʤʘʣʦʛʘʙʘʨʠʪʥʦʛʦ ʘʚʪʦʪʨʘʢʪʦʨʘ, ʩʥʘʙʞʝʥʥʦʛʦ ʣʝʙʝʜʢʦʡ ʠ 

ʩʘʤʦʩʚʘʣʴʥʳʤ ʢʫʟʦʚʦʤ. ʋʩʪʘʥʦʚʢʘ ʥʘ ʙʦʢʦʚʳʭ ʩʪʝʥʢʘʭ ʢʫʟʦʚʘ ʣʝʛʢʦʩʲʝʤʥʦʡ 

ʩʪʨʝʣʳ ʬʝʨʤʝʥʥʦʛʦ ʪʠʧʘ, ʦʩʥʘʱʝʥʥʦʡ ʙʣʦʢʦʤ, ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʧʦʛʨʫʟʢʫ ʟʘʪʘʨʝʥʥʳʭ ʛʨʫʟʦʚ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ (ʛʨʫʟʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ, 

ʪʨʘʢʪʦʨʥʳʝ ʧʨʠʮʝʧʳ), ʩʤ. ʨʠʩ. 1. 
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ʈʠʩ. 1. ʈʘʙʦʪʘ ʧʦʛʨʫʟʦʯʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʦ ʧʘʪʝʥʪʫ ʈʌ ˉ2449902 

 

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠ ̫ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʧʦʛʨʫʟʦʯʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʨʘʙʦʪʘʭ ʘʚʪʦʨʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʥʦʚʦʡ ʤʷʛʢʦʡ ʪʘʨʳ ï ʤʝʰʢʘ, 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʛʦ ʢ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʧʦʛʨʫʟʢʝ-ʨʘʟʛʨʫʟʢʝ. 

ʋʢʘʟʘʥʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʟʘʜʘʯʘ ʨʝʰʝʥʘ ʧʫʪʝʤ ʪʦʛʦ, ʯʪʦ  ʛʦʨʣʦʚʠʥʘ 

ʛʨʫʟʦʥʝʩʫʱʝʡ ʦʙʦʣʦʯʢʠ ʢʦʨʧʫʩʘ ʤʝʰʢʘ  ʩʥʘʙʞʘʝʪʩʷ ʦʙʝʯʘʡʢʦʡ ʚ ʚʠʜʝ ʜʚʫʭ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʣʦʩ, ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʦʙʦʣʦʯʢʫ ʠ 

ʩʦʝʜʠʥʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʟʘʢʣʝʧʢʘʤʠ, ʧʨʠ ʵʪʦʤ ʥʘ ʥʘʨʫʞʥʦʡ ʧʦʣʦʩʝ 

ʫʩʪʘʥʦʚʣʝʥʳ ʰʪʳʨʠ, ʠʤʝʶʱʠʝ ʬʦʨʤʫ ʫʩʝʯʝʥʥʦʛʦ ʢʦʥʫʩʘ, ʦʩʴ ʩʠʤʤʝʪʨʠʠ 

ʢʦʪʦʨʦʛʦ ʦʪʢʣʦʥʝʥʘ ʚʥʠʟ ʦʪ ʛʦʨʠʟʦʥʪʘʣʠ ʥʘ ʫʛʦʣ 5é10
0
 , ʘ ʛʨʫʟʦʚʳʝ ʵʣʝʤʝʥʪʳ 

ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʧʝʪʝʣʴ, ʟʘʢʨʝʧʣʝʥʥʳʭ ʥʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʨʳʰʢʝ, ʧʦ ʧʝʨʠʤʝʪʨʫ ʢʦʪʦʨʦʡ ʨʘʟʤʝʱʝʥʳ ʢʦʣʴʮʘ, ʧʨʠ ʵʪʦʤ 

ʯʠʩʣʦ ʢʦʣʝʮ ʢʨʳʰʢʠ ʨʘʚʥʦ ʯʠʩʣʫ ʰʪʳʨʝʡ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʤʝʰʢʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2, ʛʜʝ ʥʘ ʨʠʩ. 2,ʘ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚʠʜ ʩʙʦʢʫ ʥʘ ʤʝʰʦʢ ʩ  ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʨʳʰʢʦʡ; 

ʥʘ ʨʠʩ. 2,ʙ ï ʚʠʜ ʩʙʦʢʫ ʥʘ ʤʝʰʦʢ ʩʦ ʩʥʷʪʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʨʳʰʢʦʡ; ʥʘ ʨʠʩ. 

2,ʚ ï ʩʝʯʝʥʠʝ ɸ-ɸ. 

ʄʝʰʦʢ ʩʦʜʝʨʞʠʪ ʢʦʨʧʫʩ ʚ ʚʠʜʝ ʛʨʫʟʦʥʝʩʫʱʝʡ ʦʙʦʣʦʯʢʠ 1 ʩ ʜʥʦʤ ʠ 

ʛʦʨʣʦʚʠʥʦʡ, ʢʦʪʦʨʘʷ ʩʥʘʙʞʘʝʪʩʷ ʦʙʝʯʘʡʢʦʡ ʚ ʚʠʜʝ ʜʚʫʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʣʦʩ, 

ʥʘʨʫʞʥʦʡ 2 ʠ ʚʥʫʪʨʝʥʥʝʡ 3, ʦʭʚʘʪʳʚʘʶʱʠʭ ʦʙʦʣʦʯʢʫ 1 ʠ ʩʦʝʜʠʥʝʥʥʳʭ ʤʝʞʜʫ 

ʩʦʙʦʡ ʟʘʢʣʝʧʢʘʤʠ 4, ʧʨʠ ʵʪʦʤ ʥʘ ʥʘʨʫʞʥʦʡ ʧʦʣʦʩʝ 2 ʫʩʪʘʥʦʚʣʝʥʳ ʰʪʳʨʠ 5, 

ʠʤʝʶʱʠʝ ʬʦʨʤʫ ʫʩʝʯʝʥʥʦʛʦ ʢʦʥʫʩʘ, ʦʩʴ ʩʠʤʤʝʪʨʠʠ ʢʦʪʦʨʦʛʦ ʦʪʢʣʦʥʝʥʘ ʚʥʠʟ ʦʪ 

ʛʦʨʠʟʦʥʪʘʣʠ ʥʘ ʫʛʦʣ 5é10
0
. ʂʦʨʧʫʩ ʤʝʰʢʘ ʩʥʘʙʞʝʥ ʣʝʛʢʦʩʲʝʤʥʦʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʨʳʰʢʦʡ 6, ʧʦ ʧʝʨʠʤʝʪʨʫ ʢʦʪʦʨʦʡ ʨʘʟʤʝʱʝʥʳ ʢʦʣʴʮʘ 7, ʧʨʠ 

ʵʪʦʤ ʯʠʩʣʦ ʢʦʣʝʮ 7 ʢʨʳʰʢʠ 6 ʨʘʚʥʦ ʯʠʩʣʫ ʰʪʳʨʝʡ 5 ʦʙʝʯʘʡʢʠ. ʉʚʝʨʭʫ ʥʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʨʳʰʢʝ 6 ʟʘʢʨʝʧʣʝʥʳ ʛʨʫʟʦʚʳʝ ʵʣʝʤʝʥʪʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʚʠʜʝ 

ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʧʝʪʝʣʴ 8. 

ʄʝʰʦʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʦʛʨʫʟʢʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʥʘʩʳʧʥʳʭ ʠʣʠ ʥʘʚʘ- 

ʣʦʯʥʳʭ ʛʨʫʟʦʚ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 
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ʈʠʩ. 2. ʄʝʰʦʢ ʧʨʝʜʣʦʞʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

 

ʇʝʨʝʜ ʟʘʛʨʫʟʢʦʡ ʤʝʰʢʘ ʥʘʩʳʧʥʳʤʠ ʠʣʠ ʥʘʚʘʣʦʯʥʳʤʠ ʛʨʫʟʘʤʠ ʢʦʨʧʫʩ 

ʤʝʰʢʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʥʦʤ ʛʨʫʟʦʥʝʩʫʱʝʡ ʦʙʦʣʦʯʢʠ 1 ʥʘ ʦʧʦʨʥʦʝ ʦʩʥʦʚʘʥʠʝ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʢʨʳʰʢʘ 6 ʩʥʠʤʘʝʪʩʷ. ʇʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʤʝʰʢʘ ʛʨʫʟʦʤ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʢʨʳʰʢʘ 6 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʢʦʨʧʫʩ ʤʝʰʢʘ, ʧʨʠ ʵʪʦʤ ʢʘʞʜʦʝ 

ʢʦʣʴʮʦ 7 ʥʘʜʝʚʘʝʪ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʰʪʳʨʴ 5 ʦʙʝʯʘʡʢʠ. ʂʨʶʢʦʤ 

ʧʦʛʨʫʟʦʯʥʦʛʦ ʩʨʝʜʩʪʚʘ ʥʘ ʙʘʟʝ ʘʚʪʦʪʨʘʢʪʦʨʘ  ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʮʝʧ ʟʘ ʧʝʪʣʶ 8. 

ʅʘʤʦʪʢʦʡ ʢʘʥʘʪʘ ʥʘ ʙʘʨʘʙʘʥ ʣʝʙʝʜʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʜʲʝʤ ʟʘʮʝʧʣʝʥʥʦʛʦ ʤʝʰʢʘ 

ʩ ʛʨʫʟʦʤ, ʘ ʤʘʥʝʚʨʠʨʦʚʘʥʠʝʤ ʘʚʪʦʪʨʘʢʪʦʨʘ ʥʘ ʧʝʨʝʜʘʯʘʭ ʧʝʨʝʜʥʝʛʦ ʠ ʟʘʜʥʝʛʦ 

ʭʦʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʘʯʘ ʤʝʰʢʘ ʩ ʛʨʫʟʦʤ ʚ ʢʫʟʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʤʝʰʢʘ ʚ ʢʫʟʦʚʝ ʢʨʶʢ ʧʦʛʨʫʟʦʯʥʦʛʦ ʩʨʝʜʩʪʚʘ ʦʪʮʝʧʣʷʝʪʩʷ ʦʪ 

ʧʝʪʣʠ 8 ʠ ʧʦʛʨʫʟʦʯʥʦʝ ʩʨʝʜʩʪʚʦ ʠʩʧʦʣʴʟʫʝʪʩʷ  ʜʣʷ ʧʦʛʨʫʟʢʠ ʩʣʝʜʫʶʱʝʛʦ ʤʝʰʢʘ. 

ʈʘʟʛʨʫʟʢʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʧʫʥʢʪʝ ʥʘʟʥʘʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ 

ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʩʚʦʙʦʞʜʝʥʠʷ ʤʝʰʢʘ ʦʪ ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ 

ʥʝʤ ʛʨʫʟʘ ʢʦʣʴʮʘ 7 ʩʥʠʤʘʶʪʩʷ ʩʦ ʰʪʳʨʝʡ 5 ʦʙʝʯʘʡʢʠ  ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʢʨʳʰʢʘ 6 ʩʥʠʤʘʝʪʩʷ, ʥʘʢʣʦʥʦʤ ʢʦʨʧʫʩʘ ʤʝʰʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʧʦʨʦʞʥʝʥʠʝ 

ʤʝʰʢʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʨʳʰʢʠ 6 ʠʩʢʣʶʯʘʝʪ ʧʦʪʝʨʠ ʥʘʩʳʧʥʦʛʦ 

ʛʨʫʟʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʦʣʝʟʥʦʛʦ ʦʙʲʝʤʘ ʤʝʰʢʘ ʥʘ 10é15%. 

ɺʳʧʦʣʥʝʥʠʝ ʰʪʳʨʝʡ 5 ʚ ʚʠʜʝ  ʫʩʝʯʝʥʥʦʛʦ ʢʦʥʫʩʘ, ʦʩʴ ʩʠʤʤʝʪʨʠʠ ʢʦʪʦʨʦʛʦ 

ʦʪʢʣʦʥʝʥʘ ʚʥʠʟ ʦʪ ʛʦʨʠʟʦʥʪʘʣʠ ʥʘ ʫʛʦʣ 5é10
0
 ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʫʶ 

ʬʠʢʩʘʮʠʶ ʢʦʣʝʮ 7 ʥʘ ʰʪʳʨʷʭ 5 ʦʙʝʯʘʡʢʠ. ʅʘʣʠʯʠʝ ʛʨʫʟʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʚʠʜʝ 

ʧʝʪʣʠ 8 ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʨʳʰʢʝ 6 ʧʦʚʳʰʘʝʪ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʤʝʰʢʘ ʢ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʧʦʛʨʫʟʢʝ ʠ ʨʘʟʛʨʫʟʢʝ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠ ʁ

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʧʦʛʨʫʟʦʯʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʙʦʪʘʭ. 
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ɸʉʇɽʂʊʓ ʆʍʈɸʅʓ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ  

ʅɸ ʄɸʃʆʄ ʇʈɽɼʇʈʀʗʊʀʀ 

ʄ.ɸ. ʇʘʚʣʝʥʢʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʅ.ɸ. ʏʝʨʥʝʮʢʘʷ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʆʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʣʷʝʪʩʷ ʩʦʛʣʘʩʦʚʘʥʠʝ ʠʥʪʝʨʝʩʦʚ ʙʠʟʥʝʩʘ ʠ ʦʟʜʦʨʦʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʫʯʘʩʪʠʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʘ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʣʠʷʥʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʪʝʥʜʝʥʮʠʠ [1]: 

1. ʊʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ.  

2. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʩʢʣʘʜʳʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʪʘʙʠʣʠʟʘʮʠʠ.  

3. ʆʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  

ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʦʭʨʘʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

 

ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʦʭʨʘʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ, % [2] 

 

ɺʣʠʷʥʠʝ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʥʘ ʮʝʣʠ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ 

ʋʩʠʣʠʚʘʝʪ ʅʝʡʪʨʘʣʴʥʦ ʇʨʝʧʷʪʩʪʚʫʝʪ 

ʈʘʟʚʠʪʠʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ 60 34 6 

ʅʝʟʘʚʠʩʠʤʦʩʪʴ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ 26 69 5 

ʄʦʪʠʚʘʮʠʷ ʩʦʪʨʫʜʥʠʢʦʚ 72 25 3 

ʇʨʝʢʨʘʱʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ 16 52 32 

ʋʢʨʝʧʣʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 52 32 16 

ʈʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ 46 53 1 

ʋʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʧʨʝʜʧʨʠʷʪʠʷ  

ʥʘ ʨʳʥʢʝ 
58 41 1 

ʋʚʝʣʠʯʝʥʠʝ ʦʙʦʨʦʪʘ 44 55 1 

ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ 58 41 1 

ʈʦʩʪ ʧʨʠʙʳʣʠ 28 67 5 

ʆʨʠʝʥʪʘʮʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ  

ʠ ʥʘ ʨr ʥʦʢ 
67 36 1 

ʋʣʫʯʰʝʥʠʝ ʤʥʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ 87 13 0 

ʋʣʫʯʰʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʥʘ ʨʳʥʢʝ 51 47 2 
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ɹʦʣʴʰʠʥʩʪʚʦ ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʦʭʨʘʥʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʨʝʢʨʘʱʝʥʠʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʵʪʦʤʫ ʧʨʦʮʝʩʩʫ. 

ɺ 1991 ʛʦʜʫ ʚ ɿʘʢʦʥʝ "ʆʙ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ" ʙʳʣ 

ʟʘʢʨʝʧʣʝʥ ʧʨʠʥʮʠʧ "ʧʣʘʪʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ" (ʩʪ. 20) [3]. ʊʘʢʞʝ 

ʟʘʢʦʥʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʠʩʯʠʩʣʝʥʠʠ ʥʘʣʦʛʘ ʥʘ ʧʨʠʙʳʣʴ ʦʥ ʤʦʞʝʪ ʙʳʪʴ 

ʩʥʠʞʝʥ ʥʘ ʩʫʤʤʫ ʚ ʨʘʟʤʝʨʝ ʜʦ 50% ʦʪ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ [4]. 

ʇʣʘʪʘ ʟʘ ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ï ʵʪʦ ʬʦʨʤʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʪʝʣʷ ʟʘ ʫʱʝʨʙ, ʧʨʠʯʠʥʝʥʥʳʡ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʦʭʨʘʥʳ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ, ʯʪʦ ʜʘʥʥʳʡ ʚʠʜ ʧʣʘʪʳ ʜʦʣʞʝʥ ʙʳʪʴ ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʧʦʣʫʯʝʥʠʷ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʫʱʝʨʙʘ ʦʪ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʜʨ. 

ʇʣʘʪʘ ʟʘ ʧʨʘʚʦ ʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʤ ʨʝʩʫʨʩʦʤ ʷʚʣʷʝʪʩʷ ʥʘʣʦʛʦʤ ʟʘ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʠ ʚʢʣʶʯʝʥʘ ʚ ʥʘʣʦʛʦʚʫʶ ʩʠʩʪʝʤʫ. ɺ ʬʠʩʢʘʣʴʥʦʡ ʧʦʣʠʪʠʢʝ 

ʛʦʩʫʜʘʨʩʪʚʘ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʘʣʦʛʦʚ. ʕʪʦ ʥʘʣʦʛʠ ʥʘ 

ʚʳʙʨʦʩ (ʩʙʨʦʩ, ʩʢʣʘʜʠʨʦʚʘʥʠʝ) ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, 

ʥʘʣʦʛʠ ʥʘ ʧʦʣʴʟʦʚʘʥʠʝ ʠ ʥʘʣʦʛʠ ʥʘ ʧʨʦʜʫʢʮʠʶ. 

ʇʨʠʥʮʠʧ ʧʣʘʪʥʦʩʪʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʷʜʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. ʉʠʩʪʝʤʘ ʧʣʘʪʝʞʝʡ ʟʘ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʚ 

ʈʦʩʩʠʠ ʥʘʯʘʣʘ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ 70-ʝ ʛ. ʧʨʦʰʣʦʛʦ ʚʝʢʘ.  

ʉʦʯʝʪʘʥʠʝ ʨʳʥʦʯʥʦʛʦ ʠ ʥʦʨʤʘʪʠʚʥʦʛʦ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʧʨʦʛʨʘʤʤʝ ʪʦʨʛʦʚʣʠ 

ʚʳʙʨʦʩʘʤʠ, ʢʦʪʦʨʘʷ ʚʚʝʜʝʥʘ ɸʛʝʥʪʩʪʚʦʤ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ɽʈɸ) 

ʜʣʷ ʩʤʷʛʯʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦʥʦʤʠʢʫ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʨʘʩʭʦʜʦʚ ʥʘ 

ʜʦʩʪʠʞʝʥʠʝ ʧʨʠʥʷʪʳʭ ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɼʣʷ ʫʩʠʣʝʥʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʤʝʭʘʥʠʟʤ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʩʣʝʜʫʝʪ ʨʘʟʨʘʙʦʪʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʵʪʦʛʦ ʤʝʭʘʥʠʟʤʘ.  

ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʝʨʝʭʦʜʘ ʢ ʤʦʜʝʣʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʈʦʩʩʠʠ 

ʥʘ ʙʣʠʞʘʡʰʠʡ ʧʝʨʠʦʜ ʩʦʩʪʦʷʪ ʚ ʩʣʝʜʫʶʱʝʤ: ʦʞʠʚʣʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʩ ʧʨʠʜʘʥʠʝʤ ʝʤʫ ʥʦʚʦʛʦ ʢʘʯʝʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʩʦʭʨʘʥʝʥʠʝ 

ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʥʘʩʝʣʝʥʠʷ ʚ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʝ, ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ, ʯʠʩʪʦʡ ʚʦʜʝ ʠ ʵʥʝʨʛʠʠ. 

ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʫʩʠʣʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʦ ʪʦʤ, 

ʯʪʦ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʮʝʣʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤʠ ʩʣʘʛʘʝʤʳʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʮʝʣʝʡ. ɹʦʣʝʝ ʪʦʛʦ, ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʠ ʠʭ ʨʦʣʴ ʥʝʫʢʣʦʥʥʦ 

ʚʦʟʨʘʩʪʘʝʪ. ʇʝʨʚʦʦʯʝʨʝʜʥʳʤ ʰʘʛʦʤ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʦʣʞʥʦ ʩʪʘʪʴ ʩʦʟʜʘʥʠʝ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʦʩʥʦʚ ʵʢʦʣʦʛʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʩʨʝʜʩʪʚ ʜʣʷ ʵʢʦʣʦʛʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

(ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ) ʩʬʝʨ. 
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4. ɿʘʢʦʥ ʈʌ çʆ ʥʘʣʦʛʝ ʥʘ ʧʨʠʙʳʣʴ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡè ʠ 
ʀʥʩʪʨʫʢʮʠʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʘʣʦʛʦʚʦʡ ʩʣʫʞʙʳ ʈʌ ʦʪ 06.03.92 N9 4 çʆ 

ʧʦʨʷʜʢʝ ʠʩʯʠʩʣʝʥʠʷ ʠ ʫʧʣʘʪʳ ʚ ʙʶʜʞʝʪ ʥʘʣʦʛʘ ʥʘ ʧʨʠʙʳʣʴ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʦʨʛʘʥʠʟʘʮʠʡè. 

 

ʉʆʉʊʆʗʅʀɽ ʊʈɸʅʉʇʆʈʊʅʆʁ ʉɽʊʀ ʛ. ʈʋɹʎʆɺʉʂɸ 

ʂ.ɺ. ʇʣʦʱʘʜʥʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʅ.ɸ. ʏʝʨʥʝʮʢʘʷ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʛʦʨʦʜʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʛʦʨʦʞʘʥ ï ʵʪʦ 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ. ʆʯʝʥʴ ʯʘʩʪʦ çʠʩʧʳʪʘʥʥʳʝè ʠ çʧʨʠʚʳʯʥʳʝè ʨʝʰʝʥʠʷ 

ʣʠʙʦ ʟʘʚʦʜʷʪ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʘ ʚ ʪʫʧʠʢ, ʣʠʙʦ ʯʨʝʟʤʝʨʥʦ ʟʘʪʨʘʪʥr , ʣʠʙʦ ʚ 

ʧʨʠʥʮʠʧʝ ʥʝ ʩʧʦʩʦʙʥʳ ʧʦʜʥʷʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʚ ʛʦʨʦʜʝ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ. 

ɽʩʣʠ ʤʳ ʙʫʜʝʤ ʧʨʝʥʝʙʨʝʛʘʪʴ ʪʝʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ, 

ʥʦʚʳʝ ʨʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʪʦ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʤʳ 

ʧʨʦʜʦʣʞʠʤ ʚʳʙʨʘʩʳʚʘʪʴ ʜʝʥʴʛʠ ʥʘ ʚʝʪʝʨ. 

ʈʘʩʩʤʦʪʨʠʤ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʪʘʢʫʶ ʧʨʦʙʣʝʤʫ, ʢʘʢ ʧʦʚʳʰʝʥʠʝ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʘ 

ʈʫʙʮʦʚʩʢʘ. ʄʥʦʛʠʝ ʤʘʣʳʝ ʨʦʩʩʠʡʩʢʠʝ ʛʦʨʦʜʘ ʚʩʪʫʧʠʣʠ ʥʘ ʪʦʪ ʞʝ ʪʫʧʠʢʦʚʳʡ 

ʧʫʪʴ, ʧʦ ʢʦʪʦʨʦʤʫ ʨʘʥʝʝ ʧʦʰʣʠ ʨʦʩʩʠʡʩʢʠʝ ʤʝʛʘʧʦʣʠʩʳ ï ʩʪʘʚʢʘ ʥʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪ ʠ ʧʦʩʪʝʧʝʥʥʘʷ ʜʝʛʨʘʜʘʮʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ. ʀ ʵʪʦ ʧʨʠ ʪʦʤ, ʯʪʦ ʜʦʨʦʞʥʘʷ ʩʝʪʴ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʛʦʨʦʜʦʚ ʝʱʝ 

ʤʝʥʴʰʝ ʧʨʠʩʧʦʩʦʙʣʝʥʘ ʢʦ ʚʩʝʦʙʱʝʡ ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʠ. ʀʪʦʛ ï ʜʘʞʝ ʥʝʙʦʣʴʰʠʝ 

ʛʦʨʦʜʘ, ʥʘʧʨʠʤʝʨ, ʈʫʙʮʦʚʩʢ, ʩ ʥʝʙʦʣʴʰʠʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʣʝʥʥʦʩʪʠ ʞʠʪʝʣʝʡ 

ʘʚʪʦʧʘʨʢʦʤ ʥʘʯʠʥʘʶʪ ʟʘʜʳʭʘʪʴʩʷ ʦʪ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʨʦʙʦʢ, ʯʝʛʦ ʝʱʝ 10 ʣʝʪ 

ʥʘʟʘʜ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʙʳʣʦ ʥʝʣʴʟʷ. 

ʇʦ ʜʘʥʥʳʤ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʛʦʨʦʜʘ ʈʫʙʮʦʚʩʢʘ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʜʦʨʦʞʥʦʡ ʩʠʩʪʝʤʳ, ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʛʦʨʦʜʝ ʠ ʦʙʦʟʥʘʯʝʥʳ 

ʧʨʦʙʣʝʤʳ ʜʦʨʦʞʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʛʦʨʦʜʘ ʈʫʙʮʦʚʩʢʘ. 

ɿʘ 2011 ʛʦʜ ʚʩʝʤʠ ʩʫʙʲʝʢʪʘʤʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʳʥʢʘ ʦʙʝʩʧʝʯʝʥʘ ʧʝʨʝʚʦʟʢʘ 

35,2 ʤʣʥ. ʧʘʩʩʘʞʠʨʦʚ. ʇʨʠ ʵʪʦʤ ʜʦʣʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩʦʩʪʘʚʠʣʘ 

18,1 ʤʣʥ. ʯʝʣʦʚʝʢ, ʜʨʫʛʠʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ï 17,1 ʤʣʥ. ʯʝʣʦʚʝʢ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʫʥʠʪʘʨʥʦʝ ʧʘʩʩʘʞʠʨʩʢʦʝ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʦʙʦʨʫʜʦʚʘʣʦ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʨʝʜʩʪʚʘ ʘʧʧʘʨʘʪʫʨʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ. ʅʝʤʫʥʠʮʠʧʘʣʴʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʦʨʛʘʥʠʟʘʮʠʠ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʘʚʪʦʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʧʨʦʚʦʜʷʪ ʨʘʙʦʪʫ ʧʦ 

ʠʟʳʩʢʘʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʶ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʫʢʘʟʘʥʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ. 
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ʇʝʨʝʚʦʟʢʘ ʧʘʩʩʘʞʠʨʦʚ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʜʚʫʭʩʪʦʨʦʥʥʠʭ 

ʜʦʛʦʚʦʨʦʚ ʤʝʞʜʫ ɸʜʤʠʥʠʩʪʨʘʮʠʝʡ ʛʦʨʦʜʘ ʈʫʙʮʦʚʩʢʘ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ 

ʫʥʠʪʘʨʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʢ 

ʧʘʩʩʘʞʠʨʦʧʝʨʝʚʦʟʢʘʤ ʥʘ ʜʦʛʦʚʦʨʥʦʡ ʦʩʥʦʚʝ ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ ʯʘʩʪʥʳʝ 

ʘʚʪʦʧʝʨʝʚʦʟʯʠʢʠ. 

ɺ 2011 ʛʦʜʫ ʧʨʦʜʦʣʞʝʥʘ ʨʘʙʦʪʘ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ 

ʜʣʷ ʣʴʛʦʪʥʳʭ ʢʘʪʝʛʦʨʠʡ ʛʨʘʞʜʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʜʠʥʦʛʦ ʧʨʦʝʟʜʥʦʛʦ ʙʠʣʝʪʘ. 

ʇʦʣʫʯʝʥʦ ʩʨʝʜʩʪʚ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ɽʇɹ ʚ ʩʫʤʤʝ 79,7 ʤʣʥ. ʨʫʙ., ʚ ʪ.ʯ. 60,4 ʤʣʥ. 

ʨʫʙ. ï ʩʨʝʜʩʪʚʘ ʠʟ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʦʚ, ʧʨʠʚʣʝʯʝʥʥʳʝ ʜʣʷ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʟʘʪʨʘʪ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʜʘʥʥʳʭ ʫʩʣʫʛ ʜʣʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ɺ ʮʝʣʷʭ ʫʣʫʯʰʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʥʘ ʟʘʩʝʜʘʥʠʷʭ 

ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ ʠ ʥʘ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʦʚʝʱʘʥʠʷʭ 

ʘʚʪʦʧʝʨʝʚʦʟʯʠʢʦʚ ʠ ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʨʝʛʫʣʷʨʥʦ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ 

ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʤʘʨʰʨʫʪʥʦʡ ʩʝʪʠ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ʄʫʥʠʮʠʧʘʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʨʘʙʦʪʘʶʪ ʚ ʩʣʦʞʥʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʪʘʢ ʢʘʢ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʪʘʨʠʬ ʥʝ ʧʦʢʨʳʚʘʝʪ ʟʘʪʨʘʪ ʥʘ 

ʧʝʨʝʚʦʟʢʫ ʦʜʥʦʛʦ ʧʘʩʩʘʞʠʨʘ. ʇʦʵʪʦʤʫ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʥʝʚʳʩʦʢʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ, ʠʟʥʦʰʝʥʥʳʡ ʜʦ 90% ʧʘʨʢ ʪʝʭʥʠʢʠ. 

ʈʫʢʦʚʦʜʠʪʝʣʷʤʠ ʪʨʦʣʣʝʡʙʫʩʥʦʛʦ ʠ ʘʚʪʦʙʫʩʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ 

ʤʝʨʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ 

ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ ʥʘʩʝʣʝʥʠʶ ʧʦ ʜʦʩʪʫʧʥʳʤ ʪʘʨʠʬʘʤ. 

ɼʣʷ ʧʦʜʥʷʪʠʷ ʧʨʝʩʪʠʞʘ ʧʨʦʬʝʩʩʠʠ ʚʦʜʠʪʝʣʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʨʦʚʦʜʷʪʩʷ 

ʢʦʥʢʫʨʩʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ, ʧʨʠʥʠʤʘʶʪʩʷ ʤʝʨʳ ʧʦ ʩʦʢʨʘʱʝʥʠʶ 

ʟʘʪʨʘʪ ʠ ʧʦʣʫʯʝʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʦʭʦʜʦʚ. 

ɺ 2011 ʛʦʜʫ ʦʬʦʨʤʣʝʥʘ ʧʝʨʝʜʘʯʘ ʜʚʫʭ ʪʨʦʣʣʝʡʙʫʩʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʘʤʢʘʭ 

ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ çʉʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʥʘʩʝʣʝʥʠʶ ʛʦʨʦʜʩʢʠʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤè ʥʘ 

2010-2011 ʛʦʜʳ, ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʛʦʨʦʜʘ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ 

2011 ʛʦʜ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʠʟ ʢʨʘʝʚʦʛʦ ʠ ʛʦʨʦʜʩʢʦʛʦ 

ʙʶʜʞʝʪʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʯʝʪʳʨʝʭ 

ʪʨʦʣʣʝʡʙʫʩʦʚ, ʥʦ ʠʟ-ʟʘ ʜʝʬʠʮʠʪʘ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʜʝʥʴʛʠ ʠʟ ʙʶʜʞʝʪʘ 

ʛʦʨʦʜʘ ʥʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ. ʅʘ ʨʝʘʣʠʟʘʮʠʶ ʤʝʨʦʧʨʠʷʪʠʡ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʧʝʨʝʯʠʩʣʝʥʳ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʠʟ ʢʨʘʝʚʦʛʦ ʙʶʜʞʝʪʘ ʚ ʩʫʤʤʝ 3 720 ʪʳʩ. ʨʫʙ., 

ʥʘ ʢʦʪʦʨʳʝ, ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʙʫʜʫʪ ʩʦʙʨʘʥʳ ʠ ʧʝʨʝʜʘʥʳ 

ʄʋʊʇ ʝʱʸ 2 ʪʨʦʣʣʝʡʙʫʩʘ. 

ʄʋ ʇɸʊʇ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʧʨʝʜʧʨʠʷʪʠʷ ʙʳʣ ʧʨʠʦʙʨʝʪʝʥ ʘʚʪʦʙʫʩ ʤʘʨʢʠ 

KIA Grandbird. 

ʇʨʦʙʣʝʤʳ ʜʦʨʦʞʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʛʦʨʦʜʘ ʈʫʙʮʦʚʩʢʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʤ. 

ʆʪʩʫʪʩʪʚʫʝʪ ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʩʧʦʨʪʦʚ ʥʘ ʘʩʬʘʣʴʪʠʨʦʚʘʥʥʳʝ ʘʚʪʦʤʦʙʠʣʴʥʳʝ 

ʜʦʨʦʛʠ. ʀʤʝʶʱʠʝʩʷ ʧʘʩʧʦʨʪʘ ʜʦʨʦʛ ʫʩʪʘʨʝʣʠ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʟʘʤʝʥʝ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʥʝʚʦʟʤʦʞʥʦ ʜʦʩʪʦʚʝʨʥʦ ʦʧʨʝʜʝʣʠʪʴ: 

- ʢʘʪʝʛʦʨʠʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʪʨʦʪʫʘʨʦʚ; 
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- ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʜʚʠʞʝʥʠʷ 

ʧʝʰʝʭʦʜʦʚ; 

- ʢʦʣʠʯʝʩʪʚʦ ʩʥʝʛʘ ʠ ʤʫʩʦʨʘ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʫʙʠʨʘʪʴ; 

- ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʪʠʚʦʛʦʣʦʣʸʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʦʩʳʧʢʠ ʜʦʨʦʛ ʠ 

ʪʨʦʪʫʘʨʦʚ; 

- ʢʦʣʠʯʝʩʪʚʦ ʫʙʦʨʦʯʥʦʡ ʪʝʭʥʠʢʠ, ʝʸ ʩʦʩʪʘʚ; 

- ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʘʩʧʦʨʪʦʚ ʥʝʚʦʟʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʧʨʦʝʢʪ ʟʠʤʥʝʛʦ ʠ ʣʝʪʥʝʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʛʦʨʦʜʘ. 

ʆʪʩʫʪʩʪʚʫʶʪ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʘʩʧʦʨʪʘ ʥʘ ʦʩʚʝʱʝʥʠʝ 

ʛʦʨʦʜʩʢʠʭ ʫʣʠʮ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʝʚʦʟʤʦʞʥʦ ʜʦʩʪʦʚʝʨʥʦ ʦʧʨʝʜʝʣʠʪʴ: 

- ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʨ ʵʣʝʢʪʨʦʧʨʦʚʦʜʦʚ; 

- ʦʙʱʫʶ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ; 

- ʢʦʣʠʯʝʩʪʚʦ ʫʣʠʯʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ, ʠʭ ʪʨʝʙʫʝʤʫʶ ʤʦʱʥʦʩʪʴ; 

- ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʫʣʠʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. 

ʆʪʩʫʪʩʪʚʫʶʪ ʪʝʭʥʠʯʝʩʢʠʝ ʧʘʩʧʦʨʪʘ ʥʘ ʩʚʝʪʦʬʦʨʥʳʝ ʦʙʲʝʢʪʳ. 

ʉʚʝʪʦʬʦʨʥʳʝ ʦʙʲʝʢʪʳ ʥʝ ʩʪʦʷʪ ʥʘ ʙʘʣʘʥʩʝ ʛʦʨʦʜʘ. ɺʝʜʝʥʠʝ ʫʢʘʟʘʥʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʩʧʦʨʪʦʚ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ. 

ʄʝʭʘʥʠʟʠʨʦʚʘʥʥʘʷ ʟʠʤʥʷʷ ʠ ʣʝʪʥʷʷ ʫʙʦʨʢʘ ʫʣʠʮ ʠ ʧʣʦʱʘʜʝʡ: 

- ʥʝʪ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; 

- ʧʘʨʢ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʪʝʭʥʠʢʠ ʬʠʟʠʯʝʩʢʠ ʠ ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʣ; 

- ʩʨʦʢʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʥʘʨʫʰʘʶʪʩʷ ʧʦ ʧʨʠʯʠʥʝ ʥʝʜʦʩʪʘʪʢʘ ʤʘʰʠʥ ʠ 

ʤʝʭʘʥʠʟʤʦʚ; 

- ʠʤʝʶʱʘʷʩʷ ʪʝʭʥʠʢʘ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʫʙʦʨʢʫ 

ʜʦʨʦʛ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʛʦʜʘ (ʧʨʠʙʘʨʜʶʨʥʘʷ ʯʘʩʪʴ ʜʦʨʦʛʠ ʥʝ ʚʳʯʠʱʘʝʪʩʷ). ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠʚʣʝʢʘʶʪʩʷ ʜʚʦʨʥʠʢʠ ʜʣʷ ʫʙʦʨʢʠ ʧʨʠʙʦʨʜʶʨʥʦʡ 

ʯʘʩʪʠ ʜʦʨʦʛʠ. ʊʘʤ, ʛʜʝ ʥʝʪ ʜʚʦʨʥʠʢʦʚ, ʯʘʩʪʴ ʜʦʨʦʛʠ ʥʝ ʫʙʠʨʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʩʠʣʴʥʦʤʫ ʟʘʩʦʨʝʥʠʶ ʦʙʦʯʠʥ. 

- ʦʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʳ çɻʣʦʥʘʩʩè ʥʘ ʫʙʦʨʥʦʡ ʪʝʭʥʠʢʝ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʤʝʪʴ 

ʜʦʩʪʦʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʸʤʘʭ ʠ ʩʨʦʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. 

ʇʨʠ ʢʘʧʠʪʘʣʴʥʦʤ ʨʝʤʦʥʪʝ ʜʦʨʦʛ ʧʦʜʨʷʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝ ʚʳʧʦʣʥʷʶʪ 

ʦʙʷʟʘʥʥʦʩʪʠ ʧʦ ʚʳʚʝʜʝʥʠʶ ʥʘ ʧʨʦʝʢʪʥʳʝ ʦʪʤʝʪʢʠ ʜʦʞʜʝʧʨʠʸʤʥʳʭ ʠ ʩʤʦʪʨʦʚʳʭ 

ʢʦʣʦʜʮʝʚ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʨʦʩʪʦ ʘʩʬʘʣʴʪʠʨʫʶʪ ʠʭ. 

ʆʙʦʟʥʘʯʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʷʶʪ ʥʦʨʤʘʣʴʥʫʶ ʨʘʙʦʪʫ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʥʘʰʝʛʦ ʛʦʨʦʜʘ. ʀʭ ʥʝʦʙʭʦʜʠʤʦ ʥʝʤʝʜʣʝʥʥʦ 

ʫʩʪʨʘʥʷʪʴ, ʚʢʣʘʜʳʚʘʷ ʩʨʝʜʩʪʚʘ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʠ ʢʨʘʝʚʦʛʦ ʙʶʜʞʝʪʘ. ɼʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʪʨʘʥʩʧʦʨʪʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʛʦʨʦʜʘ ʥʫʞʥʦ 

ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ ʚʨʝʜʘ, ʧʨʠʯʠʥʷʝʤʦʛʦ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʧʝʨʝʚʦʟʢʠ ʪʷʞʝʣʦʚʝʩʥʳʭ ʛʨʫʟʦʚ, ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʦʛʨʘʤʤʳ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʥʦʚʭr ʪʝʭʥʦʣʦʛʠʷʭ, ʥʦʚʳʭ ʧʦʜʭʦʜʘʭ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ ʛʦʨʦʜʩʢʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʥʦʚʳʭ ʨʝʰʝʥʠʷʭ ʚ ʦʙʣʘʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʆʮʝʥʢʘ ʚʨʝʜʘ, 

ʧʨʠʯʠʥʷʝʤʦʛʦ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʧʝʨʝʚʦʟʢʠ 

ʪʷʞʝʣʦʚʝʩʥʳʭ ʛʨʫʟʦʚ, ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʷʭ: ʥʦʨʤʘʪʠʚʥʘʷ 

(ʨʘʩʯʝʪʥʘʷ) ʦʩʝʚʘʷ ʥʘʛʨʫʟʢʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ; ʜʦʧʫʩʪʠʤʘʷ ʦʩʝʚʘʷ ʥʘʛʨʫʟʢʘ 
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ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ; ʤʝʞʨʝʤʦʥʪʥʳʡ ʩʨʦʢ; ʨʘʩʯʝʪʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ 

ʜʦʨʦʞʥʦʡ; ʦʩʪʘʪʦʯʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ ʜʦʨʦʞʥʦʡ ʦʜʝʞʜʳ; ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ; 

ʨʝʤʦʥʪ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʪʝʭʥʠʯʝʩʢʫʶ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʨʝʰʝʥʠʡ ʩ ʮʝʣʴʶ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʚʘʨʠʘʥʪʘ ʧʦ ʤʠʥʠʤʘʣʴʥʳʤ ʟʘʪʨʘʪʘʤ ʠ ʥʘʠʣʫʯʰʠʤ ʨʝʟʫʣʴʪʘʪʘʤ. 

 

ɸʅɸʃʀɿ ʊɼʉ ʛ. ʈʋɹʎʆɺʉʂɸ 

ɻ.ʅ. ʈʘʩʧʦʧʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʅ.ɸ. ʏʝʨʥʝʮʢʘʷ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 

ʊʨʘʥʩʧʦʨʪʥʦ-ʜʦʨʦʞʥʘʷ ʩʝʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʫʣʠʮ ʠ ʜʦʨʦʛ ʚ 

ʝʜʠʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʭʝʤʝ ʛʦʨʦʜʘ. ʋʣʠʯʥʦ-ʜʦʨʦʞʥʘʷ ʩʝʪʴ ʛʦʨʦʜʘ, ʝʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘʚʠʩʷʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ: 

ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʘ, ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʩʦʩʪʘʚʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʘʨʢʘ, ʫʨʦʚʥʷ ʟʘʛʨʫʟʢʠ ʦʩʥʦʚʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ ʠ ʩʢʦʨʦʩʪʠ 

ʩʦʦʙʱʝʥʠʷ ʥʘ ʥʠʭ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʝʰʝʭʦʜʥʦʛʦ ʜʚʠʞʝʥʠʷ [1]. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʩʦʩʪʦʠʪ ʚ ʵʬʬʝʢʪʠʚʥʦʤ ʠ 

ʙʝʟʦʧʘʩʥʦʤ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʩʧʨʦʩʘ ʝʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪ.ʝ. ʚ ʧʝʨʝʤʝʱʝʥʠʠ 

ʟʘʜʘʥʥʦʛʦ ʦʙʲʝʤʘ ʧʘʩʩʘʞʠʨʦ- ʠ ʛʨʫʟʦʧʦʪʦʢʦʚ, ʘ ʪʘʢʞʝ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʢʦʤʬʦʨʪʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʝʰʝʭʦʜʦʚ [2]. 

ʈʫʙʮʦʚʩʢ ï ʩʨʝʜʥʠʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʟʝʣ. ɻʦʨʦʜ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦ ʚʳʛʦʜʥʦʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʪʘʢ ʢʘʢ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʛʨʘʥʠʮʝ ʩ ʂʘʟʘʭʩʪʘʥʦʤ ʠ 

ʷʚʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤʠ çʚʦʨʦʪʘʤʠè ʥʘ ʪʦʨʛʦʚʦʤ ʧʫʪʠ ʢ ʛʦʩʫʜʘʨʩʪʚʘʤ ʉʨʝʜʥʝʡ 

ɸʟʠʠ, ʂʠʪʘʶ, ʄʦʥʛʦʣʠʠ. ɻʦʨʦʜʩʢʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʝʪʴ ʟʘʛʨʫʞʝʥʘ ʪʨʘʥʟʠʪʥʳʤʠ 

ʙʦʣʴʰʝʛʨʫʟʥʳʤʠ ʘʚʪʦʤʦʙʠʣʷʤʠ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʛʦʨʦʜʘ ʈʫʙʮʦʚʩʢʘ ʠ ʝʛʦ 

ʫʣʠʯʥʦ-ʜʦʨʦʜʥʦʡ ʩʝʪʠ ʚʝʩʴ ʛʦʨʦʜ ʫʩʣʦʚʥʦ ʧʦʜʝʣʝʥ ʥʘ ʯʝʪʳʨʝ ʨʘʡʦʥʘ: ʩʝʚʝʨʦ-

ʟʘʧʘʜ, ʩʝʚʝʨʦ-ʚʦʩʪʦʢ, ʶʛʦ-ʟʘʧʘʜ ʠ ʶʛʦ-ʚʦʩʪʦʢ. ɺ ʪʘʙʣʠʮʝ 1, ʧʦ ʜʘʥʥʳʤ 

ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʛʦʨʦʜʘ ʈʫʙʮʦʚʩʢʘ, ʧʦʢʘʟʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʨʰʨʫʪʦʚ 

ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʨʘʡʦʥʘʤ ʛʦʨʦʜʘ. 

 

ʊʘʙʣʠʮʘ 1 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʨʰʨʫʪʦʚ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʨʘʡʦʥʘʤ ʛ. ʈʫʙʮʦʚʩʢʘ 

 

ʈʘʡʦʥ 
ʄʘʨʰʨʫʪʳ 

ʘʚʪʦʙʫʩʦʚ 
ʄʘʨʰʨʫʪʳ ʛʘʟʝʣʠ 

ʄʘʨʰʨʫʪʳ 

ʪʨʦʣʣʝʡʙʫʩʦʚ 

ʉʝʚʝʨʦ-

ʟʘʧʘʜʥʳʡ 
4, 5, 9, 24 6, 6ʢ, 30 -- 

ʉʝʚʝʨʦ-

ʚʦʩʪʦʯʥʳʡ 
5, 24, 6 1, 1ʪ, 1ʜ,7, 10, 12, 13, 14, 15, 3, 3ʢ, 6ʢ, 30 1, 2 

ʖʛʦ-ʟʘʧʘʜʥʳʡ 4, 5, 6, 24 3, 30, 13, 3ʢ, 12, 15 -- 

ʖʛʦ-ʚʦʩʪʦʯʥʳʡ 6 1, 1ʪ, 3, 3ʢ, 6ʢ, 10, 12, 13, 14, 30, 15, 7 1, 2 
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ʆʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʤʘʨʰʨʫʪʦʚ ʛʦʨʦʜʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʩʦʩʪʘʚʣʷʝʪ 191,25 

ʢʤ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʪʨʦʣʣʝʡʙʫʩʥʳʭ ʤʘʨʰʨʫʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 25,3 ʢʤ. 

ʇʘʩʩʘʞʠʨʦʧʦʪʦʢ ʩʦʩʪʘʚʣʷʝʪ 12 ʪʳʩ/ʯʘʩ. 

ɻʦʨʦʜʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʘʚʪʦʙʫʩʘʤʠ ʠ ʪʨʦʣʣʝʡʙʫʩʘʤʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ çʈʫʙʮʦʚʩʢʦʝ 

ɸʊʇè, ʯʘʩʪʥʳʤʠ ʧʝʨʝʚʦʟʯʠʢʘʤʠ. ɺ ʛʦʨʦʜʝ ʜʝʡʩʪʚʫʶʪ 20 ʘʚʪʦʙʫʩʥʳʭ ʠ 2 

ʪʨʦʣʣʝʡʙʫʩʥʳʭ ʤʘʨʰʨʫʪʘ, ʝʞʝʜʥʝʚʥʦ ʚʳʭʦʜʷʪ ʥʘ ʣʠʥʠʶ 36 ʪʨʦʣʣʝʡʙʫʩʦʚ,  149 

ʤʠʢʨʦʘʚʪʦʙʫʩʦʚ, 17 ʘʚʪʦʙʫʩʦʚ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʛʦʜʘ ʩʝʪʴ ʤʘʨʰʨʫʪʦʚ 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʣʘʩʴ, ʪʝʤ ʩʘʤʳʤ ʙʳʣʘ ʨʝʰʝʥʘ ʧʨʦʙʣʝʤʘ ʧʝʨʝʚʦʟʢʠ 

ʧʘʩʩʘʞʠʨʦʚ ʚ ʦʪʜʘʣʝʥʥʳʝ ʤʠʢʨʦʨʘʡʦʥʳ ʛʦʨʦʜʘ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʨʰʨʫʪʦʚ ʦʙʩʣʫʞʠʚʘʝʪʩʷ 

ʘʚʪʦʤʦʙʠʣʷʤʠ çɻɸɿʝʣʴè, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʟʘʛʨʫʞʝʥʥʦʩʪʠ 

ʜʦʨʦʞʥʦʡ ʩʝʪʠ, ʦʩʦʙʝʥʥʦ ʚ ʩʝʚʝʨʦ- ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʨʘʡʦʥʘʭ ʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʣʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʘʩʩʘʞʠʨʦʚ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʜʦʨʦʞʥʦʡ ʩʝʪʠ 

ʥʝʦʙʭʦʜʠʤʦ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ ʤʘʣʦʡ ʚʤʝʩʪʠʤʦʩʪʠ ʠ ʟʘʤʝʥʠʪʴ ʠʭ 

ʧʦʣʥʦʤʝʩʪʥʳʤʠ ʘʚʪʦʙʫʩʘʤʠ. ʇʝʨʝʜ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʦʙʩʪʦʷʪʝʣʴʥʦ ʠʟʫʯʠʪʴ 

ʧʘʩʩʘʞʠʨʦʧʦʪʦʢ, ʯʪʦʙʳ ʧʨʝʜʣʘʛʘʝʤʳʝ ʠʟʤʝʥʝʥʠʷ ʥʝ ʚʳʟʚʘʣʠ ʧʨʦʙʣʝʤ. 
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ʋʄɽʅʔʐɽʅʀɽ ɺʀɹʈɸʎʀʆʅʅʓʍ ʅɸɻʈʋɿʆʂ ʅɸ ʆʇɽʈɸʊʆʈɸ 

ʊʈɸʅʉʇʆʈʊʅʆʁ ʄɸʐʀʅʓ 

ɻ.ʅ. ʈʘʩʧʦʧʦʚʘ, ɺ.ʅ. ʊʶʣʷʥʜʠʥ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɽ.ʄ. ɸʨʪʝʤʝʥʢʦ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʠʙʨʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ; ʩʥʠʞʝʥʠʝ 

ʚʠʙʨʘʮʠʠ ʚ ʠʩʪʦʯʥʠʢʝ, ʚʠʙʨʦʧʦʛʣʦʱʝʥʠʝ (ʘʢʪʠʚʥʦʝ ʠ ʧʘʩʩʠʚʥʦʝ), 

ʚʠʙʨʦʠʟʦʣʷʮʠʷ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠ 

ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ ʩʧʦʩʦʙʦʤ ʩʥʠʞʝʥʠʷ ʚʠʙʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʠʙʨʦʠʟʦʣʷʮʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʥʘʥʠʷ ʦ ʧʨʦʮʝʩʩʘʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʤʘʰʠʥʘʭ ï 

ʠʩʪʦʯʥʠʢʘʭ ʚʠʙʨʘʮʠʠ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʣʘ ʯʝʣʦʚʝʢʘ 

ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʧʦʟʚʦʣʷʶʪ ʝʱʝ ʜʦ ʚʦʧʣʦʱʝʥʠʷ ʤʘʰʠʥʳ ʚ ʢʦʥʢʨʝʪʥʦʝ 

ʠʟʜʝʣʠʝ ʦʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʠʙʨʦʠʟʦʣʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʦʮʝʥʠʪʴ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʨʝʜʩʪʚ ʚʠʙʨʦʠʟʦʣʷʮʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤʳ: ʠʩʪʦʯʥʠʢ ʚʠʙʨʘʮʠʠ ï ʚʠʙʨʦʠʟʦʣʷʮʠʷ ï ʪʝʣʦ 

ʯʝʣʦʚʝʢʘ. 
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ʅʠʞʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʪʨʠ ʘʩʧʝʢʪʘ ʩʥʠʞʝʥʠʷ ʚʠʙʨʘʮʠʦʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩ ʧʦʤʦʱʴʶ ʚʠʙʨʦʠʟʦʣʷʮʠʠ. 

ʇʝʨʚʳʡ ʘʩʧʝʢʪ ï ʵʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʣʘ ʯʝʣʦʚʝʢʘ. ʇʨʠ 

ʵʪʦʤ ʙʫʜʝʪ ʩʜʝʣʘʥ ʫʧʦʨ ʥʘ ʤʦʜʝʣʴ ʨʫʢʠ, ʪʘʢ ʢʘʢ ʘʢʫʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʫʢʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʟʘʚʠʩʷʪ ʦʪ ʧʦʟʳ (ʫʛʣʦʚ ʩʛʠʙʘ ʧʣʝʯʘ ʠ ʧʨʝʜʧʣʝʯʴʷ, 

ʢʠʩʪʠ ʠ ʧʨʝʜʧʣʝʯʴʷ), ʧʣʦʪʥʦʩʪʠ ʟʘʭʚʘʪʘ ʠ ʫʩʠʣʠʠ ʥʘʞʘʪʠʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʦʜʥʦʤʝʨʥʳʭ ʤʦʜʝʣʝʡ, ʛʜʝ ʬʠʛʫʨʠʨʫʶʪ ʵʬʬʝʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʜʝʣʠ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʨʝʘʣʴʥʳʭ ʚʝʩʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʨʘʟʤʝʨʦʚ, ʠ ʧʦʵʪʦʤʫ ʵʪʘ ʤʦʜʝʣʴ ʙʫʜʝʪ ʥʘʟʳʚʘʪʴʩʷ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʦʡ. 

ʋʢʘʟʘʥʥʳʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʠ ʥʘ ʜʨʫʛʠʝ ʯʘʩʪʠ ʪʝʣʘ. ʊʘʢ ʢʘʢ 

ʦʥʠ ʩʦʩʪʦʷʪ ʠʟ ʪʘʢʠʭ ʞʝ ʵʣʝʤʝʥʪʦʚ, ʥʦ ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ ʚʣʠʷʥʠʝ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, 

ʢʘʢ ʧʦʟʘ ʠ ʚʝʩ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʧʦʵʪʦʤʫ ʜʣʷ ʦʙʱʝʡ ʚʠʙʨʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʤʦʜʝʣʠ. 

ɺʪʦʨʦʡ ʘʩʧʝʢʪ ï ʵʪʦ ʧʫʪʠ ʨʝʘʣʠʟʘʮʠʠ ʚʠʙʨʘʮʠʠ: ʧʨʦʢʣʘʜʢʠ (ʚ ʩʣʫʯʘʝ 

ʣʦʢʘʣʴʥʦʡ ʚʠʙʨʘʮʠʠ) ʠʣʠ ʧʦʜʫʰʢʠ (ʚ ʩʣʫʯʘʝ ʦʙʰʝʡ ʚʠʙʨʘʮʠʠ) ʣʠʙʦ ʙʦʣʝʝ 

ʩʣʦʞʥʳʝ ʚʠʙʨʦʠʟʦʣʷʪʦʨʳ, ʚʩʪʨʦʝʥʥʳʝ ʚ ʨʫʯʥʳʝ ʤʘʰʠʥʳ ʠʣʠ ʧʦʜʚʝʩʢʠ 

ʩʠʜʝʥʠʡ. ʇʦʧʳʪʢʘ ʜʦʩʪʠʯʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʢʣʘʜʦʢ ʠ ʧʦʜʫʰʝʢ ʚʳʩʦʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʝʩʧʝʨʩʧʝʢʪʠʚʥʘ ï ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʚ 

ʦʜʥʦʯʠʩʣʦʚʦʡ ʦʮʝʥʢʝ ʵʬʬʝʢʪ ï 2-3 ʜɹɸ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʧʦʛʨʝʰʥʦʩʪʠ, ʧʨʠʥʷʪʳʭ ʚ ʦʭʨʘʥʝ ʪʨʫʜʘ ʤʝʪʦʜʦʚ ʠʟʤʝʨʝʥʠʷ. 

ʊʨʝʪʠʡ ʘʩʧʝʢʪ ï ʵʪʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʪʦʨʦʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ 

ʚʠʙʨʦʠʟʦʣʷʮʠʠ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʚʠʙʨʦʠʟʦʣʷʮʠʠ 

ʤʦʞʝʪ ʜʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʣʦʢʘʣʴʥʦʡ ʚʠʙʨʘʮʠʠ. ɺ 

ʩʣʫʯʘʝ ʦʙʱʝʡ ʚʠʙʨʘʮʠʠ ʵʪʦʪ ʵʬʬʝʢʪ ʥʦʩʠʪ ʪʦʣʴʢʦ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʭʦʪʷ ʠ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʚʠʙʨʘʮʠʦʥʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʬʝʨʝ ʤʘʰʠʥʳ 

ʷʚʣʷʶʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʠʩʪʦʯʥʠʢʘʤʠ ʚʠʙʨʘʮʠʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚʘʭ ʚʝʣʠʯʠʥʳ 

ʠʥʪʝʛʨʘʣʴʥʳʭ ʚʠʙʨʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʤʛʥʦʚʝʥʥʦʝ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʫʩʢʦʨʝʥʠʷ) ʧʨʝʚʳʰʘʶʪ ʚ 2-6 ʨʘʟ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ, ʘ 

ʜʣʷ ʣʦʢʘʣʴʥʦʡ ʚʠʙʨʘʮʠʠ (ʦʩʦʙʝʥʥʦ ʫ ʨʫʯʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ) ʵʪʦ ʧʨʝʚʳʰʝʥʠʝ 

ʜʦʭʦʜʠʪ ʜʦ 20 ʨʘʟ. ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʚʠʙʨʘʮʠʠ ʜʦ ʥʦʨʤʳ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʩʪʠʛʥʫʪʦ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʣʠʙʦ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʚʠʙʨʘʮʠʠ ʚ 

ʠʩʪʦʯʥʠʢʝ, ʪ.ʝ. ʩʦʟʜʘʥʠʷ ʪʘʢʠʭ ʤʘʰʠʥ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʧʦʥʠʞʝʥʥʳʤ ʫʨʦʚʥʝʤ 

ʚʠʙʨʘʮʠʠ, ʣʠʙʦ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʚʠʙʨʦʠʟʦʣʷʮʠʠ 

(ʚʠʙʨʦʟʘʱʠʪʥʳʭ ʨʫʢʦʷʪʦʢ, ʧʨʦʢʣʘʜʦʢ, ʨʫʢʘʚʠʮ, ʢʨʝʩʝʣ, ʧʣʘʪʬʦʨʤ), ʢʦʪʦʨʳʝ 

ʩʘʤʠ ʧʦ ʩʝʙʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʦʙʳʯʥʦ ʤʝʞʜʫ ʪʝʣʦʤ ʯʝʣʦʚʝʢʘ ʠʣʠ ʦʪʜʝʣʴʥʦʡ ʝʝ ʯʘʩʪʴʶ ʠ ʠʩʪʦʯʥʠʢʦʤ ʚʠʙʨʘʮʠʠ 

(ʤʘʰʠʥʦʡ). ʇʦʩʣʝʜʥʠʡ ʩʧʦʩʦʙ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ, ʪ.ʢ. 

ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʜʦʩʪʠʯʴ ʪʨʝʙʫʝʤʦʛʦ 

ʵʬʬʝʢʪʘ ʟʘʱʠʪʳ ʦʪ ʚʠʙʨʘʮʠʠ. 

ʌʠʟʠʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ ʚʠʙʨʦʠʟʦʣʷʮʠʠ ʩʚʦʜʠʪʩʷ ʢ ʩʣʝʜʫʶʱʝʤʫ (ʨʠʩʫʥʦʢ 1). 
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ʄʝʞʜʫ ʪʝʣʦʤ ʯʝʣʦʚʝʢʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʤ ʚʭʦʜʥʳʤ ʠʤʧʝʜʘʥʩʦʤ Z, ʠ ʢʦʨʧʫʩʦʤ 

ʤʘʰʠʥʳ ʩ ʤʘʩʩʦʡ m1 ʚʚʦʜʷʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʫʧʨʫʛʠʡ ʵʣʝʤʝʥʪ ʩ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ K2, ʩ ʚʷʟʢʦʩʪʴʶ ɖ2 (ʚ ʩʣʫʯʘʝ ʚʠʙʨʦʟʘʱʠʪʥʳʭ ʨʫʢʘʚʠʮ ʠʣʠ 

ʧʨʦʩʪʝʡʰʠʭ ʢʨʝʩʝʣ) ʠʣʠ ʫʧʨʫʛʠʡ ʵʣʝʤʝʥʪ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ K2, ʩ ʚʷʟʢʦʩʪʴʶ ɖ2 

ʤʘʩʩʦʡ m2 (ʤʘʩʩʘ ʨʫʢʦʷʪʢʠ ʠʣʠ ʩʠʜʝʥʴʷ) ʠ ʫʧʨʫʛʠʡ ʵʣʝʤʝʥʪ K1 ʩ ʚʷʟʢʦʩʪʴʶ ɖ1 (ʚ 

ʩʣʫʯʘʝ ʚʠʙʨʦʟʘʱʠʪʥʳʭ ʨʫʢʦʷʪʦʢ ʠ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʢʨʝʩʝʣ ʩ ʧʦʜʚʝʩʢʦʡ). ʇʫʩʪʴ 

ʤʘʩʩʘ m1 ʚʦʟʙʫʞʜʘʝʪʩʷ ʢʘʢʠʤ-ʪʦ ʩʧʝʢʪʨʦʤ ʚʠʙʨʦʫʩʢʦʨʝʥʠʡ, ʧʨʠʚʝʜʝʥʥʳʤ ʥʘ 

ʨʠʩʫʥʢʝ 1,ʙ, ʤʘʢʩʠʤʫʤ ʩ ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʦʙʣʘʩʪʠ ʤʘʢʩʠʤʫʤʘ ʚʭʦʜʥʦʛʦ 

ʠʤʧʝʜʘʥʩʘ Z ʪʝʣʘ ʯʝʣʦʚʝʢʘ. ʊʦʛʜʘ ʧʫʪʝʤ ʧʦʜʙʦʨʘ ʫʧʨʫʛʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ K2 

(ʚʠʙʨʦʟʘʱʠʪʥʳʭ ʧʨʦʢʣʘʜʦʢ) ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʪʦʛʦ, ʯʪʦʙʳ ʘʤʧʣʠʪʫʜʥʦ-

ʯʘʩʪʦʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʭʦʜʥʦʛʦ ʠʤʧʫʣʴʩʘ ʩʤʝʩʪʠʣʘʩʴ ʚ ʦʙʣʘʩʪʴ ʙʦʣʝʝ  

ʥʠʟʢʠʭ ʯʘʩʪʦʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʣʦ ʯʝʣʦʚʝʢʘ ʚʦʟʙʫʞʜʘʝʪʩʷ ʩʧʝʢʪʨʦʤ ʤʘʰʠʥʳ ʚ 

ʦʙʣʘʩʪʠ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʯʘʩʪʦʪ ʩʣʘʙʝʝ, ʯʝʤ ʜʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʙʨʦʠʟʦʣʷʮʠʠ. 

 
ʈʠʩ. 1 ï ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ (ʤʘʰʠʥʘ ï ʚʠʙʨʦʠʟʦʣʷʮʠʷ ï ʪʝʣʦ ʯʝʣʦʚʝʢʘ) 
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ʊɽʇʃʆɺʓɽ ʕʃɽʂʊʈʀʏɽʉʂʀɽ ʉʊɸʅʎʀʀ   

ʀ ʇʈʆɹʃɽʄɸ ʆʍʈɸʅʓ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ 

ʈ.ɺ. ʈʘʭʠʤʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʅ.ɸ. ʏʝʨʥʝʮʢʘʷ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʵʥʝʨʛʝʪʠʢʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʨʘʟʚʠʪʠʷ ʙʘʟʦʚʳʭ 

ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʦʛʨʝʩʩ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʦ ʚʩʝʭ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ 

ʵʥʝʨʛʝʪʠʢʠ ʦʧʝʨʝʞʘʣʠ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 
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ʵʥʝʨʛʝʪʠʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʯʝʣʦʚʝʢʘ. ʆʥʘ ʚʣʠʷʝʪ ʥʘ ʘʪʤʦʩʬʝʨʫ (ʧʦʪʨʝʙʣʝʥʠʝ 

ʢʠʩʣʦʨʦʜʘ, ʚʳʙʨʦʩʳ ʛʘʟʦʚ, ʚʣʘʛʠ ʠ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ), ʛʠʜʨʦʩʬʝʨʫ (ʧʦʪʨʝʙʣʝʥʠʝ 

ʚʦʜ,r ʩʦʟʜʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʩʙʨʦʩʳ ʟʘʛʨʷʟʥʝʥʥʳʭ ʠ ʥʘʛʨʝʪʳʭ 

ʚʦʜ, ʞʠʜʢʠʭ ʦʪʭʦʜʦʚ) ʠ ʥʘ ʣʠʪʦʩʬʝʨʫ (ʧʦʪʨʝʙʣʝʥʠʝ ʠʩʢʦʧʘʝʤʳʭ ʪʦʧʣʠʚ, 

ʠʟʤʝʥʝʥʠʝ ʣʘʥʜʰʘʬʪʘ, ʚʳʙʨʦʩʳ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ). 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʤʝʯʝʥʥʳʝ ʬʘʢʪʦʨʳ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʵʥʝʨʛʝʪʠʢʠ 

ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʨʦʩʪ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʥʝ ʚʳʟʳʚʘʣ ʦʩʦʙʦʡ ʪʨʝʚʦʛʠ ʫ 

ʰʠʨʦʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ʊʘʢ ʧʨʦʜʦʣʞʘʣʦʩʴ ʜʦ ʩʝʨʝʜʠʥʳ 70-ʭ ʛʦʜʦʚ XX ʚʝʢʘ, 

ʢʦʛʜʘ ʚ ʨʫʢʘʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʢʘʟʘʣʠʩʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʘʥʥʳʝ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʩʠʣʴʥʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʜʘʚʣʝʥʠʠ ʥʘ ʢʣʠʤʘʪʠʯʝʩʢʫʶ 

ʩʠʩʪʝʤʫ, ʯʪʦ ʪʘʠʪ ʫʛʨʦʟʫ ʛʣʦʙʘʣʴʥʦʡ ʢʘʪʘʩʪʨʦʬʳ ʧʨʠ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʨʦʩʪʝ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. ʉ ʪʝʭ ʧʦʨ ʥʠ ʦʜʥʘ ʜʨʫʛʘʷ ʥʘʫʯʥʘʷ ʧʨʦʙʣʝʤʘ ʥʝ ʧʨʠʚʣʝʢʘʝʪ 

ʪʘʢʦʛʦ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ, ʢʘʢ ʧʨʦʙʣʝʤʘ ʥʘʩʪʦʷʱʠʭ, ʘ ʚ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʨʝʜʩʪʦʷʱʠʭ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ [1]. 

ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʚ ʈʦʩʩʠʠ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ 

ʷʚʣʷʝʪʩʷ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ. ʅʘ ʝʝ ʜʦʣʶ ʩʝʛʦʜʥʷ ʧʨʠʭʦʜʠʪʩʷ 75-78% 

ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʵʥʝʨʛʠʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʣʦʛʠʠ, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʩʪʨʫʢʪʫʨʘ ʪʦʧʣʠʚʥʦʛʦ ʙʘʣʘʥʩʘ ʊʕʉ. ɺ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʥʘ ʊʕʉ ʦʙʳʯʥʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʛʦʣʴ, ʤʘʟʫʪ, ʛʘʟ, ʛʦʨʶʯʠʝ ʩʣʘʥʮʳ. ɺ ʪʦʧʣʠʚʥʦʤ ʙʘʣʘʥʩʝ ʊʕʉ ʚʦ 

ʚʩʝʤ ʤʠʨʝ ʚ ʮʝʣʦʤ ʜʦʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʝʪ ʫʛʦʣʴ. 

ʂʘʯʝʩʪʚʝʥʥʦʛʦ ʪʦʧʣʠʚʘ ʜʣʷ ʊʕʉ ʥʝ ʭʚʘʪʘʝʪ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʘʥʮʠʡ 

ʚʳʥʫʞʜʝʥʦ ʨʘʙʦʪʘʪʴ ʥʘ ʪʦʧʣʠʚʝ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ. ʇʨʠ ʩʛʦʨʘʥʠʠ ʪʘʢʦʛʦ ʪʦʧʣʠʚʘ 

ʚ ʘʪʤʦʩʬʝʨʫ ʚʤʝʩʪʝ ʩ ʜʳʤʦʤ ʧʦʧʘʜʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʚ 

ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʦʩʦʙʦ ʪʦʢʩʠʯʥʳʝ ʚʝʱʝʩʪʚʘ, ʣʝʪʫʯʘʷ ʟʦʣʘ, 

ʜʠʦʢʩʠʜ ʩʝʨʳ, ʦʢʩʠʜ ʘʟʦʪʘ ʠ ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ. ɼʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʩʛʦʨʘʥʠʷ ʢʨʘʡʥʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʦʙʱʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ. 

ɼʣʷ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʭʘʨʘʢʪʝʨʥʦ ʚʳʩʦʢʦʝ ʨʘʜʠʘʮʠʦʥʥʦʝ ʠ 

ʪʦʢʩʠʯʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʦʙʳʯʥʳʡ 

ʫʛʦʣʴ, ʝʛʦ ʟʦʣʘ ʩʦʜʝʨʞʘʪ ʤʠʢʨʦʧʨʠʤʝʩʠ ʫʨʘʥʘ ʠ ʨʷʜʘ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʯʝʤ ʟʝʤʥʘʷ ʢʦʨʘ. 

ɼʚʫʦʢʠʩʴ ʩʝʨʳ (SO2) ʠ ʪʨʝʭʦʢʠʩʴ (SO3) ʧʦʩʪʫʧʘʶʪ ʚ ʚʦʟʜʫʰʥʳʡ ʙʘʩʩʝʡʥ 

(ʚ ʩʦʦʪʥʦʰʝʥʠʠ 30:1) ʧʨʠ ʩʞʠʛʘʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʪʦʧʣʠʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ 

ʦʙʦʠʭ ʵʪʠʭ ʚʝʱʝʩʪʚ ʩ ʘʪʤʦʩʬʝʨʥʦʡ ʚʣʘʛʦʡ ʦʙʨʘʟʫʝʪʩʷ ʩʝʨʥʘʷ ʢʠʩʣʦʪʘ. ʉʝʨʥʘʷ 

ʢʠʩʣʦʪʘ ʚʨʝʜʥʘ ʜʣʷ ʟʜʦʨʦʚʴʷ, ʪʘʢ ʢʘʢ ʚʳʟʳʚʘʝʪ ʩʫʞʝʥʠʝ ʙʨʦʥʭʦʚ ʠ ʚʦʩʧʘʣʝʥʠʝ 

ʠʭ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ. ɼʠʦʢʩʠʜ ʩʝʨʳ, ʟʘʛʨʷʟʥʷʷ ʘʪʤʦʩʬʝʨʫ, ʚʳʟʳʚʘʝʪ 

ʢʠʩʣʦʪʥʳʝ ʜʦʞʜʠ. ʂʠʩʣʦʪʥʳʝ ʜʦʞʜʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʢʠʩʣʷʶʪ ʧʦʯʚʫ, ʩʥʠʞʘʷ 

ʪʝʤ ʩʘʤʳʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ, ʠʟʤʝʥʷʶʪ ʢʠʩʣʦʪʥʦʩʪʴ ʚʦʜ, 

ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʠʜʦʚʦʤ ʤʥʦʛʦʦʙʨʘʟʠʠ ʚʦʜʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʉʫʱʝʩʪʚʝʥʥʦ 

ʚʣʠʷʝʪ ʜʠʦʢʩʠʜ ʩʝʨʳ ʠ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʨʘʟʨʫʰʘʷ ʭʣʦʨʦʬʠʣʣ, ʠʤʝʶʱʠʡʩʷ ʚ 

ʨʘʩʪʝʥʠʷʭ, ʠ ʧʦʚʨʝʞʜʘʝʪ ʣʠʩʪʴʷ ʠ ʭʚʦʶ [2]. 

ʆʢʠʩʴ ʫʛʣʝʨʦʜʘ, ʧʦʧʘʜʘʷ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʩʦʝʜʠʥʷʝʪʩʷ ʩ 

ʛʝʤʦʛʣʦʙʠʥʦʤ ʢʨʦʚʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ ʦʨʛʘʥʠʟʤʝ ʚʦʟʥʠʢʘʝʪ ʥʝʜʦʩʪʘʪʦʢ 
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ʢʠʩʣʦʨʦʜʘ ʠ ʧʨʦʠʩʭʦʜʷʪ ʨʘʟʣʠʯʥʳʝ ʥʘʨʫʰʝʥʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʆʢʠʩʴ 

ʫʛʣʝʨʦʜʘ ʧʨʠʤʝʨʥʦ ʚ 240 ʨʘʟ ʣʫʯʰʝ ʧʦʛʣʦʱʘʝʪʩʷ ʢʨʦʚʴʶ, ʯʝʤ ʢʠʩʣʦʨʦʜ [2]. 

ʆʢʠʩʴ ʘʟʦʪʘ ʩʥʠʞʘʝʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʘʪʤʦʩʬʝʨʳ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ 

ʩʤʦʛʘ. ʀʤʝʶʱʠʡʩʷ ʚ ʩʦʩʪʘʚʝ ʟʦʣʳ ʧʝʥʪʘʢʩʠʜ ʚʘʥʘʜʠʷ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ 

ʪʦʢʩʠʯʥʦʩʪʴʶ, ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʦʥ 

ʚʳʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʨʘʟʜʨʘʞʝʥʠʝ, ʥʘʨʫʰʘʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ ʠ ʦʙʤʝʥ ʚʝʱʝʩʪʚ. ʉʚʦʝʦʙʨʘʟʥʳʡ ʢʘʥʮʝʨʦʛʝʥ ʙʝʥʟʘʧʠʨʝʥ ʤʦʞʝʪ 

ʚʳʟʳʚʘʪʴ ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʙʦʣʝʟʥʠ. 

ɿʘʛʨʷʟʥʷʶʪ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʩʪʦʯʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʚʦʜʳ ʊʕʉ, 

ʩʦʜʝʨʞʘʱʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʳ. ʕʪʠ ʚʦʜʳ ʩʪʘʥʮʠʷ ʩʙʨʘʩʳʚʘʝʪ ʧʦʩʣʝ ʭʠʤʠʯʝʩʢʠʭ 

ʧʨʦʤʳʚʦʢ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘʛʨʝʚʘ ʧʘʨʦʚʳʭ ʢʦʪʣʦʚ ʠ ʩʠʩʪʝʤ 

ʛʠʜʨʦʟʦʣʦʫʜʘʣʝʥʠʷ. ʆʙʲʝʤ  ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʤʦʱʥʦʩʪʠ ʊʕʉ ʠ ʪʠʧʘ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʜʥʘʢʦ ʥʘ ʩʪʘʥʮʠʷʭ, ʛʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʞʠʜʢʦʝ ʪʦʧʣʠʚʦ, ʦʙʲʝʤʳ 

ʩʙʨʦʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʚʦʜ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ. ʀʭ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʞʝ ʟʘʚʠʩʠʪ 

ʦʪ ʢʘʯʝʩʪʚʘ ʤʦʥʪʘʞʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʊʕʉ ʟʘʚʠʩʠʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ: 

ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʘʜʢʦʚ, 

ʦʙʣʘʯʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ. 

ʈʘʙʦʪʘ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʯʝʣʦʚʝʢʘ. ʇʦʵʪʦʤʫ ʠʭ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʝʜʸʪʩʷ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʩʦʙʣʶʜʝʥʠʝʤ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʥʝʜʦʧʫʱʝʥʠʝ ʚʳʙʨʦʩʦʚ 

ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʝʚʳʰʘʶʱʠʭ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ɺ ʈɸʆ çɽʕʉ ʈʦʩʩʠʠè ʠʥʩʪʠʪʫʪʘʤʠ ʦʪʨʘʩʣʠ ʙʳʣʘ ʟʘʚʝʨʰʝʥʘ ʨʘʟʨʘʙʦʪʢʘ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʜʣʷ ʨʝʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʪʝʧʣʦʚʳʭ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʨʠʨʦʜʫ ʠ ʯʝʣʦʚʝʢʘ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

çʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭè ʊʕʉ, ʧʘʨʦʛʘʟʦʚʳʭ ʠ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʫʩʪʘʥʦʚʦʢ, 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦʚʳʰʝʥʥʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʴʶ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ʊʘʢʞʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʦʩʥʘʱʝʥʠʝ ʠʭ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤʠ ʬʠʣʴʪʨʘʤʠ ʠ ʜʨʫʛʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ ʦʯʠʩʪʢʠ ʚʨʝʜʥʳʭ 

ʦʪʭʦʜʦʚ, ʩʙʨʦʩʦʚ ʠ ʚʳʙʨʦʩʦʚ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ 

ʚʠʜʦʚ ʪʦʧʣʠʚʘ. ʂ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʧʣʘ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʫʤʝʥʴʰʝʥʠʝʤ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʦʪʥʦʩʷʪʩʷ ʩʞʠʛʘʥʠʝ ʫʛʣʷ ʚ ʢʠʧʷʱʝʤ 

ʩʣʦʝ ʠ ʩʞʠʛʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʛʘʟʠʬʠʢʘʮʠʠ ʫʛʣʷ. 

ʈʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʩʪʨʘʥʳ ʜʦʣʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʩ ʧʦʟʠʮʠʡ 

ʛʣʦʙʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʝʝ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ʆʙʷʟʘʪʝʣʴʥʦʩʪʴ ʪʘʢʦʛʦ 

ʧʦʜʭʦʜʘ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʛʘʟʦʦʙʨʘʟʥʳʝ ʚʳʙʨʦʩʳ ʊʕʉ, ʨʘʩʩʝʠʚʘʷʩʴ ʚ 

ʘʪʤʦʩʬʝʨʝ ʠ ʧʨʝʪʝʨʧʝʚʘʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʨʝʚʨʘʱʝʥʠʷ, ʧʝʨʝʥʦʩʷʪʩʷ 

ʚʦʟʜʫʰʥʳʤʠ ʤʘʩʩʘʤʠ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʝ ʙʦʣʴʰʝʝ 
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ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʶʪ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ 

ʧʣʘʥʝʪʳ, ʚʳʟʚʘʥʥʦʛʦ ʥʘʨʫʰʝʥʠʝʤ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ɿʝʤʣʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʥʘʢʦʧʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʪʦʧʣʠʚʘ (ʉʆ2) ʚ 

ʘʪʤʦʩʬʝʨʝ ʠ ʫʩʠʣʝʥʠʷ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ. 

ɺ ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ ʚʝʜʫʱʘʷ ʨʦʣʴ ʊʕʉ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʩʦʭʨʘʥʠʪʩʷ. 
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ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 
 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʚʦʟʜʝʣʳʚʘʥʠʷ  ʧʨʦʧʘʰʥʳʭ ʢʫʣʴʪʫʨ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ  ʬʨʦʥʪʘʣʴʥʦʛʦ 

ʥʘʚʝʰʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʠ ʦʨʫʜʠʡ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩ r ʤʝʞʜʫʨʷʜʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʨʦʧʘʰʥʳʭ ʢʫʣʴʪʫʨ, ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʩʝʚʘ ʧʨʠ 

ʬʨʦʥʪʘʣʴʥʦʤ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʠ ʩʝʣʴʭʦʟʤʘʰʠʥ ʠ ʦʨʫʜʠʡ. 

ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʢʘʢ ʢʫʣʴʪʫʨʳ, ʠʤʝʶʱʝʡ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʶʪ ʤʘʰʠʥʥʦ- 

ʪʨʘʢʪʦʨʥʳʝ ʘʛʨʝʛʘʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʦʚʤʝʱʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ. ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʩ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʘʛʨʝʛʘʪ, ʚ 

ʢʦʪʦʨʦʤ ʪʨʘʢʪʦʨ ʦʩʥʘʱʝʥ ʥʝ ʪʦʣʴʢʦ ʟʘʜʥʝʡ, ʥʦ ʠ ʬʨʦʥʪʘʣʴʥʦʡ ʥʘʚʝʩʢʦʡ. ʊʘʢʠʝ 

ʘʛʨʝʛʘʪʳ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʤʘʥʝʚʨʝʥʥʦʩʪʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʧʣʦʱʘʜʠ 

ʧʨʠ ʨʘʟʚʦʨʦʪʝ ʚ ʢʦʥʮʝ ʛʦʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʛʨʝʛʘʪʦʚ ʩ 

ʬʨʦʥʪʘʣʴʥʦʡ ʥʘʚʝʩʢʦʡ ʧʦʟʚʦʣʷʝʪ ʟʘ ʩʯʝʪ ʩʦʚʤʝʱʝʥʠʷ ʦʧʝʨʘʮʠʡ ʫʤʝʥʴʰʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʭʦʜʦʚ ʧʦ ʧʦʣʶ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ 

ʫʧʣʦʪʥʝʥʠʷ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʜʦ 30% ʠ 

ʤʘʪʝʨʠʘʣʴʥʦ ï ʪʝʭʥʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʄʊɸ.  

ʆʜʥʘʢʦ ʧʨʠ ʬʨʦʥʪʘʣʴʥʦʤ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʠ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ.  

ɼʣʷ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʤʝʞʜʫʨʷʜʥʳʭ ʢʫʣʴʪʫʨ, ʧʨʠʤʝʥʝʥʠʝ ʬʨʦʥʪʘʣʴʥʦ-ʥʘʚʝʰʝʥʥʳʭ ʦʨʫʜʠʡ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʦʪʢʠ ʤʝʞʜʫʨʷʜʠʡ ʠʟ-ʟʘ ʫʣʫʯʰʝʥʠʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʨʘʙʦʪʦʡ ʦʨʛʘʥʦʚ ʠ ʫʤʝʥʴʰʝʥʠʷ ʚʝʣʠʯʠʥʳ ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ 

ʤʝʞʜʫʨʷʜʠʡ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʤʝʞʜʫʨʷʜʠʡ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʢʫʣʴʪʠʚʘʪʦʨʦʤ, 

ʚʳʥʝʩʝʥʥʳʤ ʚʧʝʨʝʜʠ ʪʨʘʢʪʦʨʘ, ʰʠʨʠʥʘ ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʤʦʞʝʪ ʙʳʪʴ ʫʤʝʥʴʰʝʥʘ 
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ʜʦ 5é6 ʩʤ, ʧʨʦʪʠʚ 10é12 ʩʤ, ʧʨʠʥʷʪʦʡ ʜʣʷ ʟʘʜʥʝʥʘʚʝʩʥʳʭ ʦʨʫʜʠʡ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʠʥʝʤʘʪʠʢʠ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ ʩ ʬʨʦʥʪʘʣʴʥʦ 

ʥʘʚʝʰʝʥʥʳʤ ʢʫʣʴʪʠʚʘʪʦʨʦʤ. 

ʇʨʠ ʩʤʝʰʝʥʠʠ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʢʫʣʴʪʠʚʘʪʦʨʦʚ ʦʪ ʩʝʨʝʜʠʥʳ ʤʝʞʜʫʨʷʜʠʡ 

ʚʦʜʠʪʝʣʴ, ʩʪʨʝʤʷʩʴ ʚʝʨʥʫʪʴ ʢʫʣʴʪʠʚʘʪʦʨ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʚʳʧʦʣʥʷʝʪ 

ʤʘʥʝʚʨ çʧʝʨʝʩʪʘʚʢʘè. ʇʨʠ ʟʘʜʥʝʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʢʫʣʴʪʠʚʘʪʦʨʘ ʚ ʥʘʯʘʣʴʥʳʡ 

ʤʦʤʝʥʪ ʚʳʧʦʣʥʝʥʠʷ ʤʘʥʝʚʨʘ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ ʩʤʝʱʘʶʪʩʷ ʚ ʩʪʦʨʦʥʫ ʙʣʠʟʢʦ 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʨʷʜʢʘ ʨʘʩʪʝʥʠʠ, ʩʦʟʜʘʚʘʷ ʨʝʘʣʴʥʫʶ ʫʛʨʦʟʫ  ʠʭ ʧʦʜʨʝʟʘʥʠʷ. 

ʅʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ  ʧʨʝʜʩʪʘʚʣʷʪʁ ʦʪʢʣʦʥʝʥʠʷ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ, ʥʘʠʙʦʣʝʝ 

ʫʜʘʣʝʥʥʳʭ ʦʪ ʮʝʥʪʨʘ ʧʦʚʦʨʦʪʘ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʰʠʨʦʢʦʟʘʭʚʘʪʥʳʭ ʦʨʫʜʠʡ. ʇʨʠ 

ʠʟʤʝʥʝʥʠʠ ʤʝʩʪʘ ʨʘʟʤʝʱʝʥʠʷ ʢʫʣʴʪʠʚʘʪʦʨʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʨʘʢʪʦʨʫ ʩ ʟʘʜʥʝʛʦ 

ʥʘ ʬʨʦʥʪʘʣʴʥʦʝ ʠʟʤʝʥʷʝʪʩʷ ʧʦʣʦʞʝʥʠʝ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʝ 

ʮʝʥʪʨʫ ʧʦʚʦʨʦʪʘ ʠ ʦʧʘʩʥʦʩʪʴ ʧʦʜʨʝʟʘʥʠʷ ʨʘʩʪʝʥʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʤʘʥʝʚʨʘ 

çʧʝʨʝʩʪʘʚʢʘè ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘʥʷʝʪʩʷ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ 

ʥʝʢʦʪʦʨʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ 

ʩʦʢʨʘʱʝʥʠʷ ʰʠʨʠʥʳ ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʜʣʷ ʘʛʨʝʛʘʪʦʚ ʩ ʬʨʦʥʪʘʣʴʥʦ ï ʥʘʚʝʩʥʳʤ 

ʢʫʣʴʪʠʚʘʪʦʨʦʤ ʜʦ 30..40 ʤʤ. ʇʨʠ ʵʪʦʤ ʜʦʣʷ ʨʫʯʥʦʛʦ ʪʨʫʜʘ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʡ 

ʦʙʨʘʙʦʪʢʝ ʤʦʞʝʪ ʩʦʢʨʘʪʠʪʩɹʷ ʥʘ 20é40 ʯʝʣ*ʯʘʩ/ʛʘ ʠ ʙʦʣʝʝ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʤʝʞʜʫʨʷʜʥʦʡ ʦʙʨʘʙʦʪʢʠ ʪʨʘʢʪʦʨʘ ʩ ʬʨʦʥʪʘʣʴʥʦ 

ʥʘʚʝʰʘʥʥʳʤ ʢʫʣʴʪʠʚʘʪʦʨʦʤ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤ rʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ 

ʪʦʯʥʦʩʪʴ ʢʦʧʠʨʦʚʘʥʠʷ ʨʷʜʢʦʚ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʦʜʦʙʥʳʭ ʘʛʨʝʛʘʪʦʚ ʟʘ ʩʯʝʪ 

ʝʱʝ ʙʦʣʴʰʝʛʦ ʫʤʝʥʴʰʝʥʠʷ ʰʠʨʠʥʳ ʟʘʱʠʪʥʳʭ ʟʦʥ ʠ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʜʨʝʟʘʥʥr ʭ ʨʘʩʪʝʥʠʡ. 

ʏʪʦʙʳ ʫʩʪʨʘʥʠʪʴ ʦʧʘʩʥʦʩʪʴ ʦʪʢʣʦʥʝʥʠʷ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ, ʥʘʠʙʦʣʝʝ 

ʫʜʘʣʝʥʥʳʭ ʦʪ ʮʝʥʪʨʘ ʧʦʚʦʨʦʪʘ, ʧʨʠ ʧʦʪʝʨʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ, 

ʦʩʦʙʝʥʥʦ ʜʣʷ ʰʠʨʦʢʦʟʘʭʚʘʪʥʳʭ ʦʨʫʜʠʡ, ʥʫʞʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʫʩʪʘʥʦʚʢʫ 

ʵʣʝʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʚʳʩʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʚʠʞʝʥʠʷ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʴ. 

ɺ ʈʫʙʮʦʚʩʢʦʤ ʠʥʜʫʩʪʨʠʘʣʴʥʦʤ ʠʥʩʪʠʪʫʪʝ ʧʨʝʜʣʦʞʝʥʦ ʪʝʭʥʠʯʝʩʢʦʝ 

ʨʝʰʝʥʠʝ, ʥʘ ʢʦʪʦʨʦʝ ʧʦʣʫʯʝʥ ʧʘʪʝʥʪ [2]. ʕʪʦ ʨʝʰʝʥʠʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʫʩʪʘʥʦʚʢʫ ʚʦ ʬʨʦʥʪʘʣʴʥʫʶ ʥʘʚʝʩʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʘʤʦʨʪʠʟʘʪʦʨʦʚ, ʯʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʪʝʧʝʥʴ 

ʩʚʦʙʦʜʳ ʢʫʣʴʪʠʚʘʪʦʨʦʚ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʩʥʠʞʘʝʪʩʷ 

ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʚʦʨʦʪʫ ʘʛʨʝʛʘʪʘ ʠ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʢʘʟʳʚʘʪʴ 

ʚʣʠʷʥʠʷ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʚʠʞʝʥʠʷ. 

ɺʤʝʩʪʦ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʘʤʦʨʪʠʟʘʪʦʨʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ 

ʧʥʝʚʤʘʪʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʞʝʩʪʢʦʩʪʴ, ʥʦ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʪʫʭʘʥʠʷ. 

ʇʥʝʚʤʘʪʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʠʤʝʶʪ ʪʘʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʢʘʢ [1]:  

1) ʘʜʘʧʪʠʚʥʦʩʪʴ (ʧʥʝʚʤʦʵʣʝʤʝʥʪ ʠʤʝʝʪ  ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ 

ʥʘʩʪʨʦʡʢʠ ʞʝʩʪʢʦʩʪʠ);  
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2) ʫʧʨʘʚʣʷʝʤʦʩʪʴ (ʩ ʧʦʤʦʱʴʶ ʧʥʝʚʤʦʩʠʩʪʝʤʳ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ 

ʞʝʩʪʢʦʩʪʴʶ ʧʥʝʚʤʦʵʣʝʤʝʥʪʦʚ ʠʟ ʢʘʙʠʥʳ ʚʦʜʠʪʝʣʷ); 

3) ʥʘʩʪʨʘʠʚʘʝʤʦʩʪʴ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ (ʥʘʚʝʩʥʘʷ ʩʠʩʪʝʤʘ ʩ 

ʧʥʝʚʤʦʵʣʝʤʝʥʪʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʨʦʝʥʘ ʧʦʜ ʢʘʞʜʦʛʦ ʚʦʜʠʪʝʣʷ, ʠʩʭʦʜʷ ʠʟ ʝʛʦ 

ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʄʊɸ); 

4) ʧʨʘʢʪʠʯʥʦʩʪʴ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʴ (ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʚʦʟʜʫʭ ʧʦʜ ʜʘʚʣʝʥʠʝʤ, ʯʪʦ ʥʝ ʪʨʝʙʫʝʪ  ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʠ ʨʝʤʦʥʪ). 
 

 

 

 

 

 

 

               

 

 

 

 

 

 

 

ʈʠʩ. 1. ʇʨʠʩʧʦʩʦʙʣʝʥʠʝ ʜʣʷ ʬʨʦʥʪʘʣʴʥʦʛʦ ʥʘʚʝʰʠʚʘʥʠʷ ʩʝʣʴʭʦʟʤʘʰʠʥ  

ʠ ʦʨʫʜʠʡ ʩ ʧʥʝʚʤʦʵʣʝʤʝʥʪʘʤʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ  

ʜʚʠʞʝʥʠʷ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʄʊɸ: 

1 ï ʨʘʤʘ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, 2 ï ʪʨʘʢʪʦʨ, 3 ï ʢʫʣʴʪʠʚʘʪʦʨ,  

4 ï ʥʠʞʥʠʝ ʪʷʛʠ ʥʘʚʝʩʢʠ, 5 ï  ʚʝʨʭʥʷʷ ʪʷʛʘ ʥʘʚʝʩʢʠ, 6 ï ʧʥʝʚʤʦʵʣʝʤʝʥʪ 
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1.  ɺʣʠʷʥʠʝ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʵʢʦʩʠʩʪʝʤʳ 

ʊʨʘʥʩʧʦʨʪ ï ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. 



157 

 

ʆʜʠʥ ʘʚʪʦʤʦʙʠʣʴ ʝʞʝʛʦʜʥʦ ʧʦʛʣʦʱʘʝʪ ʠʟ ʘʪʤʦʩʬʝʨʳ ʚ ʩʨʝʜʥʝʤ ʙʦʣʝʝ 4 ʪ 

ʢʠʩʣʦʨʦʜʘ, ʚʳʙʨʘʩʳʚʘʷ ʧʨʠ ʵʪʦʤ ʩ ʦʪʨʘʙʦʪʘʥʥʳʤʠ ʛʘʟʘʤʠ ʧʨʠʤʝʨʥʦ 800 ʢʛ 

ʫʛʘʨʥʦʛʦ ʛʘʟʘ, 40 ʢʛ ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʠ ʧʦʯʪʠ 200 ʢʛ ʨʘʟʣʠʯʥʳʭ ʫʛʣʝʨʦʜʦʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦ ʈʦʩʩʠʠ ʦʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʟʘ ʛʦʜ ʚ ʘʪʤʦʩʬʝʨʫ ʧʦʩʪʫʧʘʝʪ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʦʣʴʢʦ ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ: 27 ʪʳʩ. ʪ ʙʝʥʟʦʣʘ, 17,5 ʪʳʩ. ʪ 

ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠ 5 ʪʳʩ. ʪ ʩʚʠʥʮʘ.  

 ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʥʦʩʠʤʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ, ʘʚʪʦʪʨʘʥʩʧʦʨʪ 

ʣʠʜʠʨʫʝʪ ʚʦ ʚʩʝʭ ʚʠʜʘʭ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ: ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ï 95%, 

ʰʫʤ ï 49,5%, ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʣʠʤʘʪ ï 68%.  

ɽʞʝʛʦʜʥʦ ʪʦʣʴʢʦ ʚ ʈʦʩʩʠʠ ʤʘʩʩʘ ʦʪʨʘʙʦʪʘʚʰʠʭ ʤʘʩʝʣ ʠ ʩʧʝʮʠʘʣʴʥʳʭ 

ʞʠʜʢʦʩʪʝʡ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 300 ʪʳʩ. ʪʦʥʥ. ʆʙʱʘʷ ʤʘʩʩʘ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ 

ʜʦʩʪʠʛʘʝʪ 3 ʤʣʥ. ʪ ʚ ʛʦʜ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʦʤ ʠ ʦʪʭʦʜʳ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ ï 1400 ʪʳʩ. 

ʪ, ʦʪʭʦʜʳ ʨʝʟʠʥʳ ï 1160 ʪʳʩ. ʪ, ʩʚʠʥʮʦʚʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ ï ʦʢʦʣʦ 200 ʪʳʩ. ʪ, 

ʦʪʭʦʜʳ ʧʣʘʩʪʤʘʩʩ ï 60 ʪʳʩ. ʪ, ʘ ʝʞʝʛʦʜʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʧʦʜʣʝʞʘʪ 1,2 ʤʣʥ. 

ʝʜʠʥʠʮ ʙʨʦʰʝʥʥʳʭ ʠ ʨʘʟʫʢʦʤʧʣʝʢʪʦʚʘʥʥʳʭ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ [1]. 

2.  ɿʘʤʝʥʘ ʪʦʧʣʠʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ 

V ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʵʢʦʣʦʛʠʟʘʮʠʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ 
ʧʝʨʝʚʦʜ ʝʛʦ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʠʜʳ ʪʦʧʣʠʚʘ. ʉʨʝʜʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʠʜʦʚ 

ʪʦʧʣʠʚʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʧʠʨʪʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʝʪʘʥʦʣ ʠ 

ʵʪʘʥʦʣ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʜʦʙʘʚʢʫ ʢ ʙʝʥʟʠʥʫ, ʥʦ ʠ ʚ 

ʯʠʩʪʦʤ ʚʠʜʝ. 

V ʀʭ ʛʣʘʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ï ʚʳʩʦʢʘʷ ʜʝʪʦʥʘʮʠʦʥʥʘʷ ʩʪʦʡʢʦʩʪʴ ʠ ʭʦʨʦʰʠʡ 

ʂʇɼ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ, ʥʝʜʦʩʪʘʪʦʢ ï ʧʦʥʠʞʝʥʥʘʷ ʪʝʧʣʦʪʚʦʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, 

ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʧʨʦʙʝʛ ʤʝʞʜʫ ʟʘʧʨʘʚʢʘʤʠ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʚ 1,5-2 

ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʝʥʟʠʥʦʤ. 

3.  ɺʦʜʦʨʦʜ ʢʘʢ ʪʦʧʣʠʚʦ 

ʍʘʨʘʢʪʝʨʥʳʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʦʛʦ ʚʠʜʘ ʪʦʧʣʠʚʘ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʜʦ 82-65% ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʙʝʥʟʠʥʦʤ. ʂʦʥʝʯʥʦ, ʤʦʞʥʦ 

ʚʥʝʩʪʠ ʥʝʢʦʪʦʨʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʫ ʟʘʞʠʛʘʥʠʷ ï ʠ ʪʦʛʜʘ ʤʦʱʥʦʩʪʴ 

ʜʚʠʛʘʪʝʣʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 117% ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʙʝʥʟʠʥʦʚʳʤ ʘʥʘʣʦʛʦʤ, ʥʦ ʠʟ-ʟʘ 

ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʩʷ ʚʳʭʦʜ 

ʦʢʠʩʣʦʚ ʘʟʦʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʜʦʨʦʜ ʧʨʠ ʪʝʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʜʘʚʣʝʥʠʷʭ, ʢʦʪʦʨʳʝ 

ʩʦʟʜʘʶʪʩʷ ʚ ʜʚʠʛʘʪʝʣʝ, ʤʦʞʝʪ ʚʩʪʫʧʘʪʴ ʚ ʨʝʘʢʮʠʶ ʩ ʤʘʪʝʨʠʘʣʘʤʠ ʜʚʠʛʘʪʝʣʷ ʠ 

ʩʤʘʟʢʦʡ, ʧʨʠʚʦʜ ̫ʢ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʠʟʥʦʩʫ. ʇʨʦʤʝʞʫʪʦʯʥʳʤ ʨʝʰʝʥʠʝʤ ʩʪʘʣʠ 

ʩʤʝʩʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʦʧʣʠʚ ʩ ʚʦʜʦʨʦʜʦʤ [2]. 

4.  ɹʠʦʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ 

ɹʠʦʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ï ʵʪʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ ʚʠʜ 

ʪʦʧʣʠʚʘ, ʧʦʣʫʯʘʝʤʳʡ ʠʟ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʠ ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʟʘʤʝʥʳ 

(ʵʢʦʥʦʤʠʠ) ʦʙʳʯʥʦʛʦ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. ʉʳʨʴʝʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʜʠʟʝʣʷ 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ: ʨʘʧʩʦʚʦʝ, ʩʦʝʚʦʝ, ʘʨʘʭʠʩʦʚʦʝ, 

ʧʘʣʴʤʦʚʦʝ, ʦʪʨʘʙʦʪʘʥʥʳʝ ʧʦʜʩʦʣʥʝʯʥʦʝ ʠ ʦʣʠʚʢʦʚʦʝ ʤʘʩʣʘ, ʘ ʪʘʢʞʝ ʞʠʚʦʪʥʳʝ 

ʞʠʨʳ. 

ɼʦʩʪʦʠʥʩʪʚʘ: ʙʠʦʜʠʟʝʣʴ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʦʧʳʪʳ, ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʚʦʜʫ ʥʝ 

ʧʨʠʯʠʥʷʝʪ ʚʨʝʜʘ ʨʘʩʪʝʥʠʷʤ ʠ ʞʠʚʦʪʥʳʤ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʧʦʜʚʝʨʛʘʝʪʩʷ 



158 

 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʤʫ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʩʧʘʜʫ: ʚ ʧʦʯʚʝ ʠʣʠ ʚ ʚʦʜʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʟʘ 28 ʜʥʝʡ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪ 99% ʙʠʦʜʠʟʝʣʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʛʦʚʦʨʠʪʴ ʦ ʤʠʥʠʤʠʟʘʮʠʠ ʟʘʛʨʷʟʥʝʥʠʷ ʨʝʢ ʠ ʦʟʸʨ. 

5.  ɼʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ  

ʋ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʜʠʟʝʣʴʥʦʤ ʪʦʧʣʠʚʝ ʤʝʥʴʰʝ ʪʦʢʩʠʯʥʦʩʪʴ ʦʪʨʘʙʦʪʘʚʰʠʭ 

ʛʘʟʦʚ ʚ 3 ʨʘʟʘ, ʯʝʤ ʫ ʙʝʥʟʠʥʦʚʳʭ. ʉʘʞʝʚʳʝ ʬʠʣʴʪʨʳ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʚ ʚʠʜʝ 

ʧʦʨʠʩʪʦʛʦ ʬʠʣʴʪʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟ ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ. ɺ ʢʦʥʩʪʨʫʢʮʠʷʭ 

ʧʨʦʰʣʳʭ ʣʝʪ ʬʠʣʴʪʨʳ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʯʠʱʘʣʠ ʦʪ ʥʘʢʦʧʠʚʰʝʡʩʷ ʩʘʞʠ 

ʦʪʨʘʙʦʪʘʚʰʠʤʠ ʛʘʟʘʤʠ, ʪʝʤʧʝʨʘʪʫʨʫ ʢʦʪʦʨʳʭ ʜʣʷ ʵʪʦʛʦ ʧʦʚʳʰʘʣʠ ʧʫʪʝʤ 

ʦʙʦʛʘʱʝʥʠʷ ʩʤʝʩʠ. ʆʯʠʩʪʢʘ ʬʠʣʴʪʨʘ ʧʨʦʠʩʭʦʜʠʣʘ ʧʦ ʢʦʤʘʥʜʝ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦʩʣʝ ʢʘʞʜʳʭ 400-500 ʢʤ ʧʨʦʙʝʛʘ ʘʚʪʦʤʦʙʠʣʷ. 

6.  ɻʘʟ ʢʘʢ ʘʚʪʦʤʦʙʠʣʴʥʦʝ ʪʦʧʣʠʚʦ 

ʇʨʠʨʦʜʥʳʡ ʛʘʟ ʚ ʢʘʯʝʩʪʚʝ ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ ʚ 

ʚʠʜʝ ʢʦʤʧʨʠʤʠʨʦʚʘʥʥʦʛʦ, ʩʞʘʪʦʛʦ ʜʦ ʜʘʚʣʝʥʠʷ 200 ʘʪʤʦʩʬʝʨ, ʛʘʟʘ, ʪʘʢ ʠ ʚ ʚʠʜʝ 

ʩʞʠʞʝʥʥʦʛʦ, ʦʭʣʘʞʜʝʥʥʦʛʦ ʜʦ -160Áʉ ʛʘʟʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʞʠʞʝʥʥʦʛʦ ʛʘʟʘ (ʧʨʦʧʘʥ-ʙʫʪʘʥ). 

V ʇʝʨʝʚʦʜ ʤʘʰʠʥʳ ʥʘ ʛʘʟʦʚʦʝ ʪʦʧʣʠʚʦ ʧʦʟʚʦʣʠʪ ʧʦʯʪʠ ʚ 100 ʨʘʟ ʩʥʠʟʠʪʴ 
ʚʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ. 

V ʇʨʠʨʦʜʥʳʡ ʛʘʟ ʭʦʨʦʰʦ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʚʦʟʜʫʭʦʤ, ʦʥ ʧʦʣʥʝʝ ʩʛʦʨʘʝʪ ʚ 
ʜʚʠʛʘʪʝʣʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʤʝʥʴʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʘʭ. ɻʘʟʦʚʦʝ ʪʦʧʣʠʚʦ ʥʝ ʪʨʝʙʫʝʪ ʨʘʟʣʠʯʥʳʭ ʧʨʠʩʘʜʦʢ ï 

ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ ʫ ʥʠʭ ʠ ʪʘʢ ʚʳʩʦʢʦʝ, ʦʪ 105-110 ʝʜʠʥʠʮ [4]. 

7.  ʕʣʝʢʪʨʦʤʦʙʠʣʴ 

ʕʣʝʢʪʨʦʤʦʙʠʣʴ ï ʘʚʪʦʤʦʙʠʣʴ, ʧʨʠʚʦʜʠʤʳʡ ʚ ʜʚʠʞʝʥʠʝ ʦʜʥʠʤ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʤʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ ʩ ʧʠʪʘʥʠʝʤ ʦʪ ʘʚʪʦʥʦʤʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ʘʢʢʫʤʫʣʷʪʦʨʦʚ, ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʪ.ʧ.). ʇʨʠʤʝʥʝʥʠʝ 

ʵʣʝʢʪʨʦʤʦʙʠʣʷ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 

ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

1) ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ; 

2) ʦʥ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʰʫʤʝʥ. 

ʥʝʜʦʩʪʘʪʢʠ: 

1) ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʮʚʝʪʥʳʭ 

ʤʝʪʘʣʣʦʚ; 

2) ʘʚʪʦʤʦʙʠʣʴ ʥʝ ʷʚʣʷʝʪʩʷ ʯʠʩʪʳʤ ʜʣʷ ʩʘʤʦʛʦ ʘʚʪʦʤʦʙʠʣʠʩʪʘ, ʪ.ʢ. ʧʨʠ 

ʨʘʙʦʪʝ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʦʷʥʥʦʝ ʚʳʜʝʣʝʥʠʝ ʤʥʦʛʠʭ  ʪʦʢʩʠʯʥʳʭ 

ʚʝɦʝʩʪʚ, ʢʦʪʦʨʳʝ ʥʝʠʟʙʝʞʥʦ ʧʦʧʘʜʘʶʪ ʚ ʩʘʣʦʥ ʘʚʪʦʤʦʙʠʣʷ.  

8. ɻʠʙʨʠʜʥʳʝ ʘʚʪʦʤʦʙʠʣʠ 

ɻʠʙʨʠʜʥʘʷ ʩʠʣʦʚʘʷ ʫʩʪʘʥʦʚʢʘ ʩʦʯʝʪʘʝʪ ʜʚʠʛʘʪʝʣʴ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʠ 

ʵʣʝʢʪʨʦʤʦʪʦʨ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʥʴʰʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʠ ʩʥʠʞʘʝʪ 

ʪʦʢʩʠʯʥʦʩʪʴ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ.     

9.  ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʟʘʱʠʪʝ ʦʪ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʰʫʤʘ 

ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ ï ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʰʫʤʘ ʚ ʛʦʨʦʜʝ. 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʰʫʤʘ: 

1) ʧʨʠʤʝʥʷʪʴ ʛʣʫʰʠʪʝʣʴ, ʩʥʠʞʘʝʪ ʥʘ 8-16ʜɹɸ; 

http://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%BE%D0%B1%D0%B8%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%A2%D0%AD%D0%94
http://ru.wikipedia.org/wiki/%D0%90%D0%BA%D0%BA%D1%83%D0%BC%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B0%D1%82%D0%B0%D1%80%D0%B5%D1%8F
http://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BF%D0%BB%D0%B8%D0%B2%D0%BD%D1%8B%D0%B9_%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82
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2) ʧʦʢʨʳʚʘʪʴ ʘʚʪʦʤʘʛʠʩʪʨʘʣʴ çʰʝʧʯʫʱʠʤè ʘʩʬʘʣʴʪʦʤ, ʦʥ ʧʦʛʣʦʱʘʝʪ ʰʫʤ, 

ʥʘʧʨʠʤʝʨ ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ ʚ ɸʚʩʪʨʠʠ; 

3) ʥʝʩʢʦʣʴʟʢʦʝ ʧʦʢʨʳʪʠʝ, ʦʙʣʘʜʘʶʱʝʝ ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʟʘ ʩʯʝʪ ʚʚʦʜʘ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʵʧʦʢʩʠʜʥʦʡ ʩʤʦʣʳ, ʧʨʠʤʝʨ ï ʜʦʨʦʛʠ ʗʧʦʥʠʠ. 

10.  ʅʝʡʪʨʘʣʠʟʘʪʦʨʳ 

V ʀʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʤʝʡʩʪʚʘ ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʥʝʡʪʨʘʣʠʟʘʪʦʨʦʚ ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʦʥʠ ʩʥʠʞʘʶʪ ʫʨʦʚʝʥʴ ʉʆ ʚ ʦʪʨʘʙʦʪʘʥʥʳʭ ʛʘʟʘʭ ʥʘ 80%, ʉH ï ʥʘ 70%, NO ï 

ʥʘ 50%.  ɺ ʮʝʣʦʤ ʪʦʢʩʠʯʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ ʚ 10 ʨʘʟ.  

V ʃʫʯʰʠʤ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʧʣʘʪʠʥʘ, ʥʦ ʵʪʦ ʜʦʨʦʛʦʡ ʠ ʜʝʬʠʮʠʪʥʳʡ 
ʤʘʪʝʨʠʘʣ ʥʝ ʤʦʞʝʪ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʪʴʩʷ.  

V ɺ ʥʝʡʪʨʘʣʠʟʘʪʦʨʘʭ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʢʠʩʴ 

ʘʣʶʤʠʥʠʷ. 

V ʆʯʠʩʪʢʘ ʦʪ ʚʨʝʜʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 97-99%, ʝʩʣʠ ʜʚʠʛʘʪʝʣʴ 

ʦʙʦʨʫʜʦʚʘʥ ʩʠʩʪʝʤʦʡ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ, ʠ 60-70% ï ʜʣʷ ʦʙʳʯʥʦʛʦ 

ʢʘʨʙʶʨʘʪʦʨʥʦʛʦ ʜʚʠʛʘʪʝʣʷ [4]. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. www.transportrussia.ru / ʅʦʚʳʡ ʩʘʡʪ ʛʘʟʝʪʳ çʊʨʘʥʩʧʦʨʪ ʈʦʩʩʠʠè. 

2. www.automir.com 

3. www.sustemsauto.ru  

4. ʂʨʘʧʠʚʠʥʘ ɽ.ɸ., ɸʚʝʪʠʩʷʥ ʅ.ʅ. ʕʢʦʣʦʛʠʷ ʪʨʘʥʩʧʦʪʨʪʘ / ʈʫʙʮʦʚʩʢ, 2003. 

75 ʩ.  

 

ʂʆʄɹʀʅʀʈʆɺɸʅʅʓʁ ʈɸɹʆʏʀʁ ʆʈɻɸʅ 

ʉɽʗʃʂʀ-ʂʋʃʔʊʀɺɸʊʆʈɸ 

ʇ.ɺ. ʐʪʝʭʤʘʥ 

ʈʫʙʮʦʚʩʢʠʡ  ʬʠʣʠʘʣ ʆɸʆ çʅʇʂ çʋʨʘʣʚʘʛʦʥʟʘʚʦʜè, ʛ. ʈʫʙʮʦʚʩʢ 

 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʦʢʘʟʳʚʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ 

ʨʘʩʪʝʥʠʡ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ 

ʧʨʠʯʠʥ ʫʧʣʦʪʥʝʥʠʷ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʭʦʜʦʚʳʭ ʩʠʩʪʝʤ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʰʠʥ. ʇʦʚʳʰʝʥʠʝ ʜʘʚʣʝʥʠʷ ʥʘ ʧʦʯʚʫ 

ʧʨʠʚʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʢ ʥʝʜʦʙʦʨʫ ʫʨʦʞʘʷ, ʥʦ ʠ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ 

ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ [1, ʩ. 50]. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʪʨʝʙʫʝʤʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʤʘʰʠʥʘʤʠ ʠ 

ʦʨʫʜʠʷʤʠ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʪʦʣʴʢʦ ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʳʭ ʧʨʦʭʦʜʘʭ ʘʛʨʝʛʘʪʦʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʢʨʘʪʥʳʭ ʧʨʦʭʦʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʝʬʦʨʤʘʮʠʷ ʧʘʭʦʪʥʦʛʦ ʠ ʧʦʜʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʦʚ, ʫʧʣʦʪʥʝʥʠʝ 

ʠ ʨʘʩʧʳʣʝʥʠʝ ʧʦʯʚʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʚʦʜʥʦʡ ʠ ʚʝʪʨʦʚʦʡ 

ʵʨʦʟʠʠ ʧʦʯʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʘʛʨʝʛʘʪʳ, ʩʧʦʩʦʙʥʳʝ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ ʧʦʜʛʦʪʦʚʠʪʴ ʧʦʯʚʫ ʧʦʜ 

ʧʦʩʝʚ ʣʠʙʦ ʧʨʦʚʝʩʪʠ ʦʩʝʥʥʶʶ ʦʙʨʘʙʦʪʢʫ.  

http://www.transportrussia.ru/
http://www.automir.com/
http://www.sustems.com/
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ɺʥʝʜʨʝʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʘʛʨʝʛʘʪʦʚ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʩʦʢʨʘʪʠʪʴ 

ʯʠʩʣʦ ʧʨʦʭʦʜʦʚ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʳʭ ʘʛʨʝʛʘʪʦʚ ʧʦ ʧʦʣʶ, ʧʦʪʝʨʠ ʚʨʝʤʝʥʠ ʥʘ 

ʭʦʣʦʩʪʳʝ ʧʨʦʭʦʜʳ ʠ ʟʘʝʟʜʳ, ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʥʦ ʠ ʩʥʠʟʠʪʴ 

ʟʘʪʨʘʪʳ ʥʘ ʝʜʠʥʠʮʫ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʚʤʝʱʝʥʠʝ ʦʧʝʨʘʮʠʡ 

ʧʦʯʚʦʦʙʨʘʙʦʪʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠ ʩ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʪʘʢ ʢʘʢ 

ʩʦʟʜʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʟʘ ʩʯʝʪ 

ʫʩʢʦʨʝʥʠʷ ʭʦʜʘ ʧʦʣʝʚʳʭ ʨʘʙʦʪ, ʣʫʯʰʝʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʜʥʦʛʦ ʠ ʪʝʧʣʦʚʦʛʦ 

ʨʝʞʠʤʦʚ [2, ʩ. 102]. 

ɸʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ 

ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʝ ʥʫʣʝʚʳʭ            

çNO-TILLè, ʧʦʚʝʨʭʥʦʩʪʥʳʭ (8-10 ʩʤ)  ʠ ʤʠʥʠʤʘʣʴʥʳʭ (14-16 ʩʤ) ʪʝʭʥʦʣʦʛʠʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʜʥʦʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ï 

ʦʙʲʝʜʠʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʚ ʦʜʠʥ ʧʨʦʮʝʩʩ. ʕʪʦ 

ʧʦʟʚʦʣʠʣʦ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʝʝ ʩʭʝʤʥʦʝ ʨʝʰʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ 

ʩʦʯʝʪʘʥʠʝ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʥʘ ʨʘʤʫ ʩʝʷʣʢʠ-ʢʫʣʴʪʠʚʘʪʦʨʘ ʠ 

ʧʦʟʚʦʣʷʶʱʝʝ ʩʦʚʤʝʱʘʪʴ ʜʦ 5-6 ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʚʢʣʶʯʘʷ 

ʧʨʝʜʧʦʩʝʚʥʫʶ ʦʙʨʘʙʦʪʢʫ, ʧʦʩʝʚ, ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ, ʙʦʨʦʥʦʚʘʥʠʝ ʠ 

ʧʨʠʢʘʪʳʚʘʥʠʝ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ ʩʝʷʣʢʠ-ʢʫʣʴʪʠʚʘʪʦʨʘ ʩʦʩʪʦʠʪ  ʠʟ 

ʩʪʨʝʣʴʯʘʪʦʡ ʣʘʧʳ 1, ʙʦʨʦʥʳ 2 ʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʟʘ ʥʝʡ ʚʳʩʝʚʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ ʩ 

ʜʦʣʦʪʦʦʙʨʘʟʥʳʤ ʩʦʰʥʠʢʦʤ 3 ʠ ʧʨʠʢʘʪʳʚʘʶʱʠʤ ʢʘʪʢʦʤ 4 (ʨʠʩ. 1).  

ɺ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʨʘʟʜʝʣʴʥʦʝ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʷ ʠ 

ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʃʘʧʘ  ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʜʨʝʟʘʥʠʷ ʩʦʨʥʷʢʦʚ, ʨʳʭʣʝʥʠʷ  ʠ ʚʥʝʩʝʥʠʷ 

ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʯʚʫ ʥʘ ʛʣʫʙʠʥʫ 1,5-16 ʩʤ. ʃʘʧʘ ʚ ʩʙʦʨʝ ʩʦʩʪʦʠʪ ʠʟ ʣʘʧʳ 1 

ʰʠʨʠʥʦʡ 210 ʤʤ, ʢʨʦʥʰʪʝʡʥʘ 5 ʢʨʝʧʣʝʥʠʷ ʣʘʧʳ, ʥʘʧʨʘʚʣʷʶʱʝʡ 6, ʩʝʤʷʧʨʦʚʦʜʘ 

7, ʧʨʫʞʠʥʳ 8  ʠ ʢʨʝʧʝʞʥʳʭ ʜʝʪʘʣʝʡ. ʇʨʫʞʠʥʘ 8 ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʤ 

ʵʣʝʤʝʥʪʦʤ, ʩʨʘʙʘʪʳʚʘʶʱʠʤ ʧʨʠ ʨʝʟʢʦʤ ʫʚʝʣʠʯʝʥʠʠ ʥʘʛʨʫʟʢʠ ʥʘ ʣʘʧʫ 

(ʧʦʧʘʜʘʥʠʝ ʢʘʤʥʝʡ, ʟʘʙʠʚʘʥʠʝ). 

ɹʦʨʦʥʘ ʩʣʫʞʠʪ ʜʣʷ ʚʳʙʦʨʘ ʠʟ ʧʦʯʚʳ ʩʦʨʥʷʢʦʚ, ʨʘʟʙʠʚʘʥʠʷ ʢʘʤʥʝʡ, 

ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʪʝʨʥʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ, ʧʨʠʩʳʧʘʥʠʷ ʟʝʤʣʸʡ 

ʚʥʝʩʸʥʥʦʛʦ ʫʜʦʙʨʝʥʠʷ. ɹʦʨʦʥʘ ʚ ʩʙʦʨʝ ʩʦʩʪʦʠʪ ʠʟ ʢʨʦʥʰʪʝʡʥʘ 9 ʢʨʝʧʣʝʥʠʷ 

ʙʦʨʦʥʳ, ʧʨʫʞʠʥʳ 10 ʠ ʙʦʨʦʥʳ 2. ʇʨʫʞʠʥʘ 10 ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʤ 

ʵʣʝʤʝʥʪʦʤ, ʩʨʘʙʘʪʳʚʘʶʱʠʤ ʧʨʠ ʨʝʟʢʦʤ ʫʚʝʣʠʯʝʥʠʠ ʥʘʛʨʫʟʢʠ ʥʘ ʙʦʨʦʥʫ 

(ʧʦʧʘʜʘʥʠʝ ʢʨʫʧʥʳʭ ʢʘʤʥʝʡ, ʙʦʣʴʰʦʛʦ ʩʢʦʧʣʝʥʠʷ ʩʦʣʦʤʳ). ɹʦʨʦʥʳ ʭʦʨʦʰʦ 

ʨʘʟʨʳʭʣʷʶʪ ʧʦʯʚʫ ʧʦʩʣʝ ʧʨʦʭʦʜʘ ʣʘʧʳ, ʦʢʘʟʳʚʘʷ ʥʝʙʦʣʴʰʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʨʠ ʨʘʙʦʪʝ ʧʦ ʩʪʝʨʥʝ. 

ʃʘʧʘ ʚ ʩʙʦʨʝ ʠ ʙʦʨʦʥʘ ʢʨʝʧʠʪʩʷ ʢ ʙʘʣʢʝ ʯʝʨʝʟ ʢʨʦʥʰʪʝʡʥʳ 11, 12.  

ɺʳʩʝʚʘʶʱʠʡ ʘʧʧʘʨʘʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʩʝʚʘ ʩʝʤʷʥ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ 

ʢʨʦʥʰʪʝʡʥʘ ʢʨʝʧʣʝʥʠʷ ʜʦʣʦʪʦʦʙʨʘʟʥʦʛʦ ʩʦʰʥʠʢʘ 13, ʥʘʧʨʘʚʣʷʶʱʝʡ 14, 

ʩʝʤʷʧʨʦʚʦʜʘ 15,  ʧʨʠʢʘʪʳʚʘʶʱʝʛʦ ʢʘʪʢʘ 4, ʜʦʣʦʪʦʦʙʨʘʟʥʦʛʦ ʩʦʰʥʠʢʘ 3 ʠ 

ʢʨʝʧʸʞʥʳʭ ʜʝʪʘʣʝʡ. ʇʨʠʢʘʪʳʚʘʶʱʠʡ ʢʘʪʦʢ ʩʣʫʞʠʪ ʜʣʷ ʧʨʠʢʘʪʳʚʘʥʠʷ 

ʟʘʩʝʷʥʥʦʛʦ ʩʝʤʝʥʘʤʠ ʠ ʟʘʩʳʧʘʥʥʦʛʦ ʟʝʤʣʸʡ  ʨʷʜʘ. 
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ʈʝʛʫʣʠʨʦʚʢʘ ʟʘʛʣʫʙʣʝʥʠʷ ʜʦʣʦʪʘ (ʦʪ 0 ʜʦ 8 ʩʤ) ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʫʟʣʘ ʨʝʛʫʣʠʨʦʚʢʠ ʛʣʫʙʠʥʳ  ɹ, ʘ ʣʘʧʳ (ʦʪ 1,5 ʜʦ 16 ʩʤ) ï ʚʳʩʪʘʚʢʦʡ ʣʘʧʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʩʫʱʝʡ ʙʘʣʢʠ. 

ɺʳʩʝʚʘʶʱʠʝ ʘʧʧʘʨʘʪʳ ʢʨʝʧʷʪʩʷ ʢ ʨʘʤʝ ʩʝʷʣʢʠ-ʢʫʣʴʪʠʚʘʪʦʨʘ ʯʝʨʝʟ 

ʢʨʦʥʰʪʝʡʥʳ 16 ʩ ʧʨʦʩʪʘʚʦʯʥʳʤʠ ʘʤʦʨʪʠʟʘʪʦʨʘʤʠ (ʫʧʨʫʛʠʤ ʵʣʝʤʝʥʪʦʤ) 17 (ʨʠʩ. 

2). 

ʊʘʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʢʨʝʧʣʝʥʠʷ ʚʳʩʝʚʘʶʱʠʭ ʘʧʧʘʨʘʪʦʚ ʥʘ ʨʘʤʝ ʩʝʷʣʢʠ-

ʢʫʣʴʪʠʚʘʪʦʨʘ ʧʦʟʚʦʣʷʝʪ ʢʦʧʠʨʦʚʘʪʴ ʨʝʣʴʝʬ ʧʦʯʚʳ, ʯʪʦ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʛʣʫʙʠʥʫ ʦʙʨʘʙʦʪʢʠ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ (ʨʠʩ. 3). ɹʣʘʛʦʜʘʨʷ 

ʵʪʦʤʫ ʜʦʩʪʠʛʘʝʪʩʷ ʪʨʝʙʫʝʤʘʷ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʚʳʩʝʚʘ, ʚʩʭʦʜʦʚ ʠ ʚ ʢʦʥʝʯʥʦʤ 

ʩʯʸʪʝ ï ʵʢʦʥʦʤʠʷ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ.  

 
 

ʈʠʩʫʥʦʢ 1 ï ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʂʨʝʧʣʝʥʠʝ ʚʳʩʝʚʘʶʱʠʭ ʘʧʧʘʨʘʪʦʚ ʥʘ ʨʘʤʝ 

ʩʝʷʣʢʠ-ʢʫʣʴʪʠʚʘʪʦʨʘ 
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ʈʠʩʫʥʦʢ 3 ï ʂʦʧʠʨʦʚʘʥʠʝ ʚʳʩʝʚʘʶʱʠʤʠ ʘʧʧʘʨʘʪʘʤʠ ʨʝʣʴʝʬʘ ʧʦʯʚʳ 

 

ʂʨʦʤʝ ʪʦʛʦ, ʨʝʟʠʥʦʚʳʡ ʦʧʦʨʥʳʡ ʫʟʝʣ ʚʳʩʝʚʘʶʱʠʭ ʘʧʧʘʨʘʪʦʚ, ʥʝ 

ʪʨʝʙʫʶʱʠʡ ʫʭʦʜʘ, ʩʣʫʞʠʪ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʦʭʨʘʥʝʥʠʷ ʦʪ ʧʝʨʝʛʨʫʟʦʢ ʠ ʟʘʱʠʱʘʝʪ 

ʚʳʩʝʚʘʶʱʠʝ ʘʧʧʘʨʘʪʳ ʠ ʨʘʤʫ ʩʝʷʣʢʠ-ʢʫʣʴʪʠʚʘʪʦʨʘ ʦʪ ʧʦʚʨʝʞʜʝʥʠʡ. ʇʨʦʩʪʘʷ 

ʨʝʛʫʣʠʨʦʚʢʘ ʛʣʫʙʠʥʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʸʤ ʧʝʨʝʩʪʘʥʦʚʢʠ ʵʢʩʮʝʥʪʨʠʢʦʚʦʛʦ ʙʦʣʪʘ 

ï ʧʘʣʴʮʘ ʩ ʯʝʪʳʨʸʭʛʨʘʥʥʠʢʦʤ 18. 

ɺʳʚʦʜ: ɼʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ, 

ʧʦʟʚʦʣʷʶʱʝʝ ʩʦʚʤʝʱʘʪʴ ʧʨʝʜʧʦʩʝʚʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʧʦʯʚʫ ʩ ʧʦʩʝʚʦʤ,  ʠʤʝʝʪ ʨʷʜ 

ʜʦʩʪʦʠʥʩʪʚ, ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʦʙʲʸʤʘ ʠ ʩʨʦʢʦʚ 

ʨʘʙʦʪ, ʟʘʪʨʘʪ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʦʪʝʨʴ ʚʣʘʛʠ, ʫʣʫʯʰʝʥʠʝ 

ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ ʚʩʭʦʜʦʚ ʚʩʣʝʜʩʪʚʠʝ ʣʠʢʚʠʜʘʮʠʠ ʨʘʟʨʳʚʘ 

ʤʝʞʜʫ ʧʦʜʛʦʪʦʚʢʦʡ ʧʦʯʚʳ ʠ ʧʦʩʝʚʦʤ.   

ʇʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʚʳʩʝʚʘʶʱʠʭ ʘʧʧʘʨʘʪʦʚ ʠ ʨʘʙʦʯʠʭ 

ʦʨʛʘʥʦʚ ʧʦʟʚʦʣʠʪ ʙʝʟ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʜʦʨʘʙʦʪʢʠ ʤʘʰʠʥʳ-ʦʨʫʜʠʷ ʦʙʝʩʧʝʯʠʪʴ 

ʚʦʟʜʝʣʳʚʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʦ ʪʝʭʥʦʣʦʛʠʠ çNO-TILLè ʠ  

ʪʝʭʥʦʣʦʛʠʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ 

ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʢʨʘʷ, ʘ ʪʘʢʞʝ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʧʦʭʦʞʠʤʠ 

ʧʦʯʚʝʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. 
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ʇʈʆɻʈɽʉʉʀɺʅʓɽ ʉʇʆʉʆɹʓ ʆɹʈɸɹʆʊʂʀ ʇʆʏɺʓ. 

ʇʈʆɹʃɽʄʓ ʀ ʄɽʊʆɼʓ ʀʍ ʈɽʐɽʅʀʗ 

ʇ.ʖ. ʗʢʦʚʣʝʚ, ɸ.ʉ. ɿʝʡʛʝʨʤʘʥ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ɸ.ʅ. ʇʣʦʱʘʜʥʦʚ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʚʦʟʜʝʣʳʚʘʥʠʶ ʠ 

ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʰʘʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʩʚʷʟʠ ʩ ʵʪʠʤ 
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ʧʨʦʙʣʝʤʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʤʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ ʦʧʠʩʳʚʘʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʬʨʦʥʪʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ [1, 2]. ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʨʦʥʪʘʣʴʥʦ-

ʥʘʚʝʩʥʦʛʦ ʦʨʫʜʠʷ (ʌʅʆ) ʚʳʟʳʚʘʝʪ ʫʭʫʜʰʝʥʠʝ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʢʘʢ ʚʩʝʛʦ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʦʨʥʦʛʦ ʘʛʨʝʛʘʪʘ (ʄʊɸ), ʪʘʢ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʌʅʆ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʨʘʢʪʦʨʘ [3], ʢ ʪʦʤʫ ʞʝ ʧʦʚʝʜʝʥʠʝ ʄʊɸ ʙʫʜʝʪ 

ʟʘʚʠʩʝʪʴ ʠ ʦʪ ʩʧʦʩʦʙʘ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʌʅʆ ʢ ʪʨʘʢʪʦʨʫ. ʇʨʠ ʞʝʩʪʢʦʤ ʢʨʝʧʣʝʥʠʠ 

ʌʅʆ ʢ ʪʨʘʢʪʦʨʫ ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ ʦʙʝʩʧʝʯʠʪʴ ʫʧʨʘʚʣʷʝʤʦʝ ʜʚʠʞʝʥʠʝ, ʜʘʞʝ ʧʨʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʤ ʪʷʛʦʚʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʦʨʫʜʠʷ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ 

ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʦʪʢʣʦʥʝʥʠʠ ʚʝʢʪʦʨʘ ʩʠʣ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʪ ʦʩʠ ʩʠʤʤʝʪʨʠʠ ʦʨʫʜʠʷ ʩʦʟʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʤʦʤʝʥʪ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʚʦʨʦʪʫ, ʧʦʵʪʦʤʫ ʰʘʨʥʠʨʥʘʷ ʩʭʝʤʘ ʩʦʝʜʠʥʝʥʠʷ ʪʨʘʢʪʦʨʘ ʩ 

ʌʅʆ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ [1, 3], ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʨʫʜʠʝ ʤʦʞʝʪ 

ʧʦʚʦʨʘʯʠʚʘʪʴʩʷ ʚ ʩʪʦʨʦʥʫ ʧʦʚʦʨʦʪʘ ʪʨʘʢʪʦʨʘ, ʪʝʤ ʩʘʤʳʤ ʫʤʝʥʴʰʘʷ ʤʦʤʝʥʪ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʚʦʨʦʪʫ.  

ʅʦ ʧʨʠ ʰʘʨʥʠʨʥʦʤ ʢʨʝʧʣʝʥʠʠ ʌʅʆ ʢ ʪʨʘʢʪʦʨʫ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦʙ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʚʠʞʝʥʠʷ ʦʨʫʜʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʨʘʢʪʦʨʘ. 

ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʧʨʦʩʪʳʭ ʩʧʦʩʦʙʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʌʅʆ ï ʵʪʦ ʨʘʟʤʝʱʝʥʠʝ ʯʘʩʪʠ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʧʦʟʘʜʠ ʦʩʠ ʧʦʜʚʝʩʘ ʦʨʫʜʠʷ [1] 

(ʨʠʩ. 1). 

 
 

ʈʠʩ. 1. ʉʭʝʤʳ ʨʘʩʩʪʘʥʦʚʢʠ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ: 

ʘ ï ʚ ʬʦʨʤʝ ʢʣʠʥʘ; ʙ ï ʇ-ʦʙʨʘʟʥʦ 

 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʚʠʞʝʥʠʷ ʌʅʆ, 

ʥʦ, ʩ ʜʨʫʛʦʡ, ʪʨʝʙʫʝʪ ʩʝʨʴʝʟʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʦʨʫʜʠʡ ʠʣʠ ʞʝ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʥʦʚʳʭ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʧʨʝʛʨʘʜʦʡ ʜʣʷ ʬʨʦʥʪʘʣʴʥʦʛʦ 

ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʜʥʝʥʘʚʝʩʥʳʭ ʦʨʫʜʠʡ ʚ ʢʘʯʝʩʪʚʝ ʬʨʦʥʪʘʣʴʥʳʭ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ 

ʧʝʨʝʜʝʣʦʢ, ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʧʨʠʩʦʝʜʠʥʝʥʠ ̫ ʢ ʪʨʘʢʪʦʨʫ ʟʘ ʩʯʝʪ 

ʤʝʭʘʥʠʟʤʘ ʥʘʚʝʩʢʠ, ʣʠʙʦ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʢʦʥʩʪʨʫʢʮʠʠ [4]. 
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ʂʨʦʤʝ ʪʦʛʦ, ʝʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʦʨʫʜʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʢ ʧʨʠʤʝʨʫ, ʧʨʦʧʘʰʥʦʡ 

ʢʫʣʴʪʠʚʘʪʦʨ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʢʫʣʴʪʠʚʘʮʠʶ ʨʘʩʪʝʥʠʡ, ʩʦʙʣʶʜʘʷ 

ʪʨʘʝʢʪʦʨʠʶ ʠʭ ʧʦʩʘʜʢʠ, ʪ.ʝ. ʤʘʥʝʚʨʠʨʫʶ ʚ ʤʝʞʜʫʨʷʜʴʷʭ ʧʫʪʝʤ ʧʦʚʦʨʦʪʘ ʫʧʨʘʚ- 

ʣʷʝʤʳʭ ʢʦʣʝʩ ʪʨʘʢʪʦʨʘ. ʇʨʠ ʧʦʚʦʨʦʪʝ ʪʨʘʢʪʦʨʘ ʧʨʦʠʩʭʦʜʠʪ ʦʪʢʣʦʥʝʥʠʝ ʦʨʫʜʠʷ, 

ʠ ʝʩʣʠ ʦʥʦ ʨʘʩʧʦʣʦʞʝʥʦ ʥʝʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʛʥʦʚʝʥʥʦʛʦ ʮʝʥʪʨʘ 

ʚʨʘʱʝʥʠʷ (ʄʎɺ), ʪʦ ʧʨʦʠʩʭʦʜʠʪ ʣʠʙʦ ʩʤʝʱʝʥʠʝ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʢʫʣʴʪʠʚʘʪʦʨʘ 

ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʙʦʣʴʰʝʝ, ʯʝʤ ʟʘʱʠʪʥʳʝ ʟʦʥʳ ʧʦʩʘʜʦʢ ʨʘʩʪʝʥʠʡ, 

ʣʠʙʦ ʦʙʨʘʪʥʘʷ ʢʘʨʪʠʥʘ ï ʥʘʝʟʜ ʥʘ ʨʘʩʪʝʥʠʷ ʦʧʦʨʥʳʭ ʢʦʣʝʩ ʢʫʣʴʪʠʚʘʪʦʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʧʨʠʮʝʧʥʦʡ ʤʘʰʠʥʳ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʠ ʥʝʦʙʭʦʜʠʤʘ ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʷ, ʪʦ ʦʧʪʠʤʘʣʴʥʳʤ ʙʫʜʝʪ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʠʮʝʧʥʦʡ ʤʘʰʠʥʳ 

ʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʄʎɺ (ʨʠʩ. 2,ʘ), ʪ.ʝ. ʯʪʦʙʳ ʨʘʩʩʪʦʷʥʠʷ çdè ʠ çlè 

ʙʳʣʠ ʨʘʚʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʠʥʘʯʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʝʟʜ ʥʘ ʨʘʩʪʝʥʠʷ ʣʠʙʦ 

ʧʦʚʨʝʞʜʝʥʠʝ ʠʭ ʨʘʙʦʯʠʤʠ ʦʨʫʜʠʷʤʠ. ʅʦ ʪʦʛʜʘ ʥʝ ʚʩʝʛʜʘ ʫʜʘʩʪʩʷ  ʦʙʝʩʧʝʯʠʪʴ 

ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʫʩʪʦʡʯʠʚʦʛʦ ʜʚʠʞʝʥʠʷ, ʢʘʢ ʠ ʩʘʤʦ ʫʩʪʦʡʯʠʚʦʝ 

ʜʚʠʞʝʥʠʝ ʚ ʮʝʣʦʤ. ʇʦʵʪʦʤʫ ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʝʭʘʥʠʟʤʝ ʥʘʚʝʩʢʠ ʫʧʨʫʛʦʛʦ 

ʵʣʝʤʝʥʪʘ 4 (ʨʠʩ. 2,ʙ) ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʞʝʣʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʪʦʯʢʠ ʢʨʝʧʣʝʥʠʷ ʦʨʫʜʠʷ ʢ ʤʝʭʘʥʠʟʤʫ ʥʘʚʝʩʢʠ. 

 

 
 

 

ʈʠʩ. 2. ʉʭʝʤʘ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢʫʣʴʪʠʚʘʪʦʨʘ: 

ʘ ï ʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʄʎɺ; ʙ ï ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʪʷʛʘʤʠ  

ʜʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʚʠʞʝʥʠʷ ʌʅʆ; 

1ï ʪʷʛʠ ʤʝʭʘʥʠʟʤʘ ʥʘʚʝʩʢʠ; 2 ï ʢʫʣʴʪʠʚʘʪʦʨ; 3 ï ʪʷʛʠ ʤʝʭʘʥʠʟʤʘ ʧʨʠʚʦʜʘ 

ʫʧʨʫʛʦʛʦ ʵʣʝʤʝʥʪʘ 4 ï ʫʧʨʫʛʠʡ ʵʣʝʤʝʥʪ (ʧʨʫʞʠʥʘ) 

 

ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʪʘʢʦʛʦ ʩʧʦʩʦʙʘ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʦʨʫʜʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʨʘʢʪʦʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʦʞʥʦ 

ʜʦʙʠʪʴʩʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ [5], ʘ ʠʤʝʥʥʦ: 

ʟʘʪʫʭʘʶʱʠʝ ʢʦʣʝʙʘʥʠʷ ʠʣʠ ʘʧʝʨʝʦʜʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ. 
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ʉɽʂʎʀʗ 4. ʉʊʈʆʀʊɽʃʔʉʊɺʆ ʀ ʄɽʍɸʅʀʂɸ 

 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ: ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨ r

çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʤʝʭʘʥʠʢʘè ʄʠʭʘʡʣʝʥʢʦ ʆʣʝʛ ɸʥʘʪʦʣʴʝʚʠʯ  

 

ʅɽʂʆʊʆʈʓɽ ɺʆɿʄʆɾʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ 

ɻɽʆʊɽʈʄɸʃʔʅʓʍ ʀʉʊʆʏʅʀʂʆɺ ʕʅɽʈɻʀʀ  

ɼʃʗ ʆʊʆʇʃɽʅʀʗ ɿɼɸʅʀʁ 
ʈ.ʄ. ɸʙʟʘʣʪʜʠʥʦʚ, ɸ.ʆ. ʂʫʟʥʝʮʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɸ.ɸ. ɼʝʥʠʩʝʥʢʦ 

ʈʫʙʮʦʚʩʢʠʡ  ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 

ɻʝʦʪʝʨʤʘʣʴʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ï ʥʘʧʨʘʚʣʝʥʠʝ ʵʥʝʨʛʝʪʠʢʠ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʟʘ ʩʯʸʪ ʵʥʝʨʛʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ 

ʚ ʥʝʜʨʘʭ ʟʝʤʣʠ, ʥʘ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʩʪʘʥʮʠʷʭ ʠ ʩ ʧʦʤʦʱʴʶ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ. 

ʆʙʳʯʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʵʥʝʨʛʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʤ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ï ʵʪʦ ʧʫʪʴ ʢ ʩʥʠʞʝʥʠʶ 

ʚʨʝʜʦʥʦʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦʣʦʛʠʶ, ʫʤʝʥʴʰʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʫʛʣʷ, ʛʘʟʘ ʠ 

ʥʝʬʪʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʪʦ ʩʘʤʘʷ ʵʬʬʝʢʪʠʚʥʘʷ ʠ ʵʢʦʥʦʤʠʯʥʘʷ 

ʘʣʴʪʝʨʥʘʪʠʚʘ ʪʨʘʜʠʮʠʦʥʥʤr ʩʠʩʪʝʤʘʤ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ [1]. 

ɺ ʦʩʥʦʚʫ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ ʧʦʣʦʞʝʥ ʬʠʟʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʝʨʝʜʘʯʠ 

ʪʝʧʣʘ ʦʪ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʢ ʭʣʘʜʘʛʝʥʪʫ, ʧʦʜʦʙʥʳʡ ʪʦʤʫ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʦʙʳʢʥʦʚʝʥʥʦʤ ʭʦʣʦʜʠʣʴʥʠʢʝ. ɻʝʦʪʝʨʤʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʩʧʦʩʦʙʥʘ 
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ʩʘʤʦʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ, ʥʝ ʥʘʥʦʩʷ ʫʨʦʥ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤʫ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ 

ʙʘʣʘʥʩʫ ʧʣʘʥʝʪʳ, ʘ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʢʘʢ ʦʙ 

ʘʙʩʦʣʶʪʥʦ ʙʝʟʦʧʘʩʥʳʭ ʜʣʷ ʧʨʠʨʦʜʳ [2]. 

ɺʳʜʝʣʷʶʪʩʷ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʠʠ: 

1. ʄʝʩʪʦʨʦʞʜʝʥʠʷ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʩʫʭʦʛʦ ʧʘʨʘ. 

2. ʀʩʪʦʯʥʠʢʠ ʛʦʨʷʯʝʛʦ ʧʘʨʘ. 

3. ʄʝʩʪʦʨʦʞʜʝʥʠʷ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʚʦʜʳ. 

4. ʇʦʜʟʝʤʥʳʝ ʛʦʨʷʯʠʝ ʧʦʨʦʜʳ. 

5. ʅʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʪʝʧʣʘ. 

ɼʣʷ ʦʪʦʧʣʝʥʠʷ ʞʠʣʳʭ ʟʜʘʥʠʡ ʧʨʠʤʝʥʷʪʁʩʷ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʪʝʧʣʘ. ʀʩʪʦʯʥʠʢʦʤ ʪʘʢʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʦʚ (ʛʘʟʦʚʳʭ, ʜʠʟʝʣʴʥʳʭ, 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ), ʦʥ ʟʘʙʠʨʘʝʪ ʥʘʢʦʧʣʝʥʥʫʶ ʟʝʤʣʝʡ ʠʣʠ ʧʦʜʟʝʤʥʳʤʠ ʛʨʫʥʪʦʚʳʤʠ 

ʚʦʜʘʤʠ ʪʝʧʣʦ ʠ ʧʝʨʝʜʘʝʪ ʝʛʦ ʚ ʜʦʤ. ʆʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ 

ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʪʝʧʣʘ ʚ ʢɺʪ, ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʪʝʧʣʦʚʦʤ ʥʘʩʦʩʝ, ʢ ʟʘʪʨʘʪʘʤ 

ʤʦʱʥʦʩʪʠ ʥʘ ʧʨʠʚʦʜ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ. ʕʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʪʝʧʣʦʚʳʭ 

ʥʘʩʦʩʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʪ 4 ʜʦ 5. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʦʪʨʝʙʣʝʥʠʠ ʪʝʧʣʦʚʳʤ 

ʥʘʩʦʩʦʤ, ʥʘʧʨʠʤʝʨ 1 ʢɺʪ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ 

ʨʘʙʦʪʳ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʣʫʯʝʥʠʝ 4-5 ʢɺʪ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. ʆʙʱʝʝ ʧʨʘʚʠʣʦ ï ʯʝʤ ʤʝʥʴʰʝ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʛʦʨʷʯʝʛʦ ʠʩʪʦʯʥʠʢʘ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ ʩʠʩʪʝʤʝ ʦʪʦʧʣʝʥʠʷ, ʪʝʤ ʙʦʣʴʰʝ 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʪʝʧʣʦʚʳʝ 

ʥʘʩʦʩʳ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ (ʪʝʧʣʳʡ 

ʧʦʣ, ʬʘʥʢʦʡʣʳ, ʨʘʜʠʘʪʦʨʳ). 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ ï çʭʦʣʦʜʠʣʴʥʠʢ ʥʘʦʙʦʨʦʪè. ʈʘʙʦʪʘʝʪ ʥʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʥʦ ʚʳʜʘʚʘʝʤʘʷ ʪʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ ʚ 3-5 ʨʘʟ ʙʦʣʴʰʝ 

ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ [4]. 

ɸʢʢʫʤʫʣʠʨʦʚʘʥʥʦʝ ʛʨʫʥʪʦʤ ʪʝʧʣʦ ʧʝʨʝʜʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, 

ʯʝʨʝʟ ʚʝʨʪʠʢʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʪʝʧʣʦʦʙʤʝʥʥʠʢʠ (ʛʨʫʥʪʦʚʳʝ ʟʦʥʜʳ) ʠ 

ʧʦʜʘʝʪʩʷ ʚ ʠʩʧʘʨʠʪʝʣʴ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ. ɺ ʠʩʧʘʨʠʪʝʣʝ 

ʭʣʘʜʘʛʝʥʪ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ, ʥʘʛʨʝʚʘʷʩʴ ʦʪ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 6-8 

Áʉ, ʟʘʢʠʧʘʝʪ ʠ ʠʩʧʘʨʷʝʪʩʷ, ʟʘʙʠʨʘʷ ʪʝʧʣʦ ʦʪ ʪʝʧʣʦʥʦʩʠʪʝʣʷ. ʆʙʨʘʟʦʚʘʚʰʠʡʩʷ 

ʧʘʨ ʠʟ ʠʩʧʘʨʠʪʝʣʷ ʧʦʩʪʫʧʘʝʪ ʚ ʢʦʤʧʨʝʩʩʦʨ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʩʞʘʪʠʷ 

ʧʘʨʘ. ʇʘʨ ʧʝʨʝʭʦʜʠʪ ʚ ʞʠʜʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʚʳʜʝʣʷʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʞʠʜʢʦʩʪʠ ʚ ʢʦʤʧʨʝʩʩʦʨʝ ʧʦʜʳʤʘʝʪʩʷ ʜʦ 35-70Áʉ. ʕʪʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʝʨʝʜʘʝʪʩʷ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʦʪʦʧʠʪʝʣʴʥʦʛʦ 

ʢʦʥʪʫʨʘ. ʇʨʦʭʦʜʷ ʯʝʨʝʟ ʩʙʨʦʩʥʦʡ ʢʣʘʧʘʥ, ʩʙʨʘʩʳʚʘʶʱʠʡ ʜʘʚʣʝʥʠʝ, ʭʣʦʜʦʛʝʥ 

ʤʛʥʦʚʝʥʥʦ ʦʭʣʘʞʜʘʝʪʩʷ ʠ ʩʥʦʚʘ ʧʦʧʘʜʘʝʪ ʚ ʠʩʧʘʨʠʪʝʣʴ, ʟʘʤʳʢʘʷ ʮʠʢʣ. ʈʘʙʦʯʘʷ 

ʞʠʜʢʦʩʪʴ, ʥʘʛʨʝʪʘʷ ʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ ʠʩʧʘʨʠʪʝʣʷ, ʧʦʩʪʫʧʘʝʪ ʚ ʪʝʧʣʦʚʦʡ 

ʘʢʢʫʤʫʣʷʪʦʨ (ʙʫʬʝʨʥʘʷ ʸʤʢʦʩʪʴ), ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʨʘʙʦʪʳ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ (ʫʤʝʥʴʰʘʝʪʩʷ ʯʘʩʪʦʪʘ 

ʚʢʣʶʯʝʥʠʡ). ɼʘʣʝʝ ʥʘʛʨʝʪʘʷ ʨʘʙʦʯʘʷ ʞʠʜʢʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʪʦʧʠʪʝʣʴʥʳʭ 

ʢʦʥʪʫʨʘʭ [3]. 
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ʊʝʧʣʦʚʦʡ ʥʘʩʦʩ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʚʦʧʨʦʩʦʚ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ (ʦʪʜʘʚʘʷ ʪʝʧʣʦ ʢʦʥʪʫʨʫ ʛʨʫʥʪʦʚʳʭ ʟʦʥʜʦʚ ʠ 

ʦʭʣʘʞʜʘʷ ʨʘʙʦʯʫʶ ʞʠʜʢʦʩʪʴ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʧʦʤʝʱʝʥʠʷ). ʀʩʪʦʯʥʠʢʦʤ 

ʪʝʧʣʘ ʜʣʷ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʚʦʟʜʫʭ, ʚʦʜʘ ʠ ʟʝʤʣʷ [1]. 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʛʝʦʪʝʨʤʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ ʩ ʛʨʫʥʪʦʚʳʤʠ 

ʟʦʥʜʘʤʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʥʘʰʠʭ ʫʩʣʦʚʠʷʭ, ʭʦʪʷ 

ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʩʪʦʠʤʦʩʪʴ [2]. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ: 

¶ ɺʳʩʦʢʠʡ ʂʇɼ ʥʘʩʦʩʘ. 

¶ ʄʘʢʩʠʤʘʣʴʥʦ ʩʪʘʙʠʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪ.ʢ. ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʳ 

ʠ ʚʨʝʤʝʥʠ ʛʦʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʫʥʪʘ ʚ ʩʢʚʘʞʠʥʘʭ ʧʦʩʪʦʷʥʥʘ. 

¶ ɼʦʣʛʦʚʝʯʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ. 

¶ ʕʢʦʣʦʛʠʯʥʦʯʪʴ. 

¶ ʄʘʢʩʠʤʘʣʴʥʘʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʠ ʘʚʪʦʥʦʤʥʦʩʪʴ. 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʦʧʣʝʥʠʷ ʠ ʦʭʣʘʞʜʝʥʠʷ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ 
ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

¶ ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʅʝʜʦʩʪʘʪʢʠ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ: 

¶ ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

¶ ʉʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʩʠʩʪʝʤʝ. 

¶ ʊʨʝʙʫʝʪ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʦʧʳʪʘ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʤʦʥʪʘʞʝ 

ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ. 

ʇʨʦʚʝʜʝʤ ʩʨʘʚʥʝʥʠʝ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ 

ʪʦʧʣʠʚʘ. ʉʝʛʦʜʥʷ ʩʘʤʳʤ ʚʳʛʦʜʥʳʤ, ʙʝʟʫʩʣʦʚʥʦ, ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʛʘʟʦʚʦʝ ʦʪʦʧʣʝʥʠʝ ʠʤʝʝʪ ʥʝʤʘʣʦ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʩʪʦʨʦʥ. ɽʩʣʠ ʢ ʜʦʤʫ ʥʝ ʧʦʜʚʝʜʝʥʘ ʛʘʟʦʚʘʷ ʤʘʛʠʩʪʨʘʣʴ, ʪʦ ʝʝ ʤʦʥʪʘʞ ï ʜʝʣʦ 

ʦʯʝʥʴ ʜʦʨʦʛʦʝ ʠ ʭʣʦʧʦʪʥʦʝ, ʘ ʧʦʜʯʘʩ ʠ ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʦʝ. ɻʘʟʦʚʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʙʝʟʦʧʘʩʥʳʤ, ʘ ʧʦʪʦʤʫ ʫʩʪʘʥʦʚʢʘ ʢʦʪʣʘ ʪʨʝʙʫʝʪ ʤʘʩʩʳ 

ʩʧʝʮʠʘʣʴʥʳʭ ʨʘʟʨʝʰʝʥʠʡ, ʩʪʨʦʛʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʂ ʪʦʤʫ ʞʝ ʨʘʟʚʝʜʘʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʛʘʟʘ 

ʦʩʪʘʣʦʩʴ ʥʘ 40-60 ʣʝʪ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʮʝʥʳ ʥʘ 

çʛʦʣʫʙʦʝ ʪʦʧʣʠʚʦè ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʠ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʩ ʦʩʪʘʣʴʥʳʤʠ ʪʠʧʘʤʠ 

ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʨʘʩʩʤʦʪʨʠʤ ʪʘʙʣʠʮʫ 1. 

ʊʘʙʣʠʮʘ 1 

ʇʨʠʤʝʨʥʘʷ ʩʪʦʠʤʦʩʪʴ ʦʪʦʧʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʪʝʧʣʸʥʥʦʛʦ ʜʦʤʘ ʧʣʦʱʘʜʴʶ 

150 ʤ
2
 (ɻʦʜʦʚʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ 20 000 ʢɺʪĿʯ) 

ʊʠʧ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ 
ʎʝʥʘ (ʨʫʙ/ʢɺʪĿʯ) 

ʉʨʝʜʥʝʛʦʜʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ 

ʦʙʩʣʫʞʠʚʘʥʠʝ, ʨʫʙ. 

ʉʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʫʙ. 

ʕʣʝʢʪʨʠʯʝʩʢʠʝ 3,8 ʨʫʙ 86 000 25 980 

ʇʨʠʨʦʜʥʳʡ ʛʘʟ 0,4 (3,795 ʨʫʙ./ʤį) 9 000 278 620 

ɼʠʟ. ʪʦʧʣʠʚʦ 35 ʨʫʙ\ʣʠʪʨ 68 000 81 170 

ɻʝʦʪʝʨʤʘʣʴʥʳʝ 3,8 ʨʫʙ 19 450 501 790 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʛʝʦʪʝʨʤʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʠʤʝʶʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʝ ʛʦʜʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʦʜʥʘʢʦ ʫʩʪʘʥʦʚʢʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʤʝʝʪ ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʠʟ ʚʩʝʭ ʧʨʝʜʣʦʞʝʥʥʳʭ ʩʠʩʪʝʤ 

ʦʪʦʧʣʝʥʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʪʠʧʘ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ 

ʚʳʛʦʜʥʝʝ, ʯʝʤ ʩʠʩʪʝʤʳ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠ ʜʠʟʝʣʴʥʦʤ ʪʦʧʣʠʚʝ ʧʨʠ 

ʩʨʦʢʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʳ ʙʦʣʝʝ 8 ʣʝʪ. 

ʈʘʩʩʤʦʪʨʝʚ ʩʠʩʪʝʤʫ ʦʪʦʧʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ ʠ 

ʩʨʘʚʥʠʚ ʝʸ ʩ ʜʨʫʛʠʤʠ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ, ʘʚʪʦʥʦʤʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʦʪʦʧʣʝʥʠʷ ʟʜʘʥʠʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥʘ ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʦʡ, ʵʢʦʥʦʤʠʯʥʦʡ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʧʣʠʚʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʦʤ ʩʨʦʢʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɹʘʝʚʘ ɸ.ɻ., ʄʦʩʢʚʠʯʸʚʘ ɺ.ʅ. ɻʝʦʪʝʨʤʘʣʴʥʘʷ ʵʥʝʨʛʠʷ: ʧʨʦʙʣʝʤʳ, 

ʨʝʩʫʨʩʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʫʢʘʟʘʪʝʣʴ. ʀʟʜʘʪʝʣʴʩʪʚʦ ʉʆ ɸʅ  

ʉʉʉʈ, ʀʥʩʪʠʪʫʪ ʪʝʧʣʦʬʠʟʠʢʠ, 1979.  

2. ɹʝʨʤʘʥ ʕ., ʄʘʚʨʠʮʢʠʡ ɹ.ʌ. ɻʝʦʪʝʨʤʘʣʴʥʘʷ ʵʥʝʨʛʠʷ. ʄ.: ʄʠʨ, 1978. 416 

ʩ. 

3. ɺʘʩʠʣʴʝʚ ɻ.ʇ. ʊʝʧʣʦʭʣʘʜʦʩʥʘʙʞʝʥʠʝ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʸʚ 

ɿʝʤʣʠ (ʄʦʥʦʛʨʘʬʠʷ). ʄ.: ʀʟʜʘʪʝʣʴʩʢʠʡ ʜʦʤ çɻʨʘʥʠʮʘè. çʂʨʘʩʥʘʷ ʟʚʝʟʜʘè. ï 

2006. ï 220 ʩ. 

4. ɺʘʩʠʣʴʝʚ ɻ.ʇ., ʍʨʫʩʪʘʯʝʚ ʃ.ɺ., ʈʦʟʠʥ ɸ.ɻ., ɸʙʫʝʚ ʀ.ʄ. ʠ ʜʨ. 

ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʪʦʨʠʯʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ // ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʄʦʩʢʚʳ ʄʦʩʢʦʤʘʨʭʠʪʝʢʪʫʨʘ, ɻʋʇ çʅʀɸʎè, 2001. ï 

66 ʩ. 

 

ʆɹʆʈʋɼʆɺɸʅʀɽ, ʇʈʀʄɽʅʗɽʄʆɽ ɼʃʗ ʄɽʍɸʅʀʏɽʉʂʆɻʆ 

ʋɼɸʃɽʅʀʗ ʋʇʃʆʊʅɽʅʅʆɻʆ ʉʅɽɻɸ ʀ ʃʔɼɸ  

ʉ ɼʆʈʆɾʅʓʍ ʇʆʂʈʓʊʀʁ 

ɸ.ʖ. ɿʘʠʢʠʥ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜ.ʪ.ʥ., ʜʦʮʝʥʪ ɸ.ɸ. ʂʫʪʫʤʦʚ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʨʦʛ ʚ ʈʦʩʩʠʠ 

ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʜʦʨʦʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ ʩʥʝʛʘ ʠ ʣʴʜʘ, 

ʥʘʟʳʚʘʝʤʦʝ ʟʠʤʥʝʡ ʩʢʦʣʴʟʢʦʩʪʴʶ. ʕʪʦ ʷʚʣʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʠʟʤʝʥʝʥʠʶ 

ʫʩʣʦʚʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʚʪʦʤʦʙʠʣʷ ʩ ʜʦʨʦʛʦʡ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʩʮʝʧʣʝʥʠʷ ʢʦʣʝʩ ʩ ʜʦʨʦʞʥʳʤ ʧʦʣʦʪʥʦʤ, ʘ ʪʘʢʞʝ ʫʭʫʜʰʝʥʠʷ ʨʦʚʥʦʩʪʠ. 

ʆʜʥʠʤ ʠʟ ʚʠʜʦʚ ʟʠʤʥʝʡ ʩʢʦʣʴʟʢʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʥʝʞʥʳʡ ʥʘʢʘʪ ï 

ʫʧʣʦʪʥʝʥʥʳʡ ʠ ʦʙʣʝʜʝʥʝʚʰʠʡ ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʢʦʣʝʩ 

ʘʚʪʦʤʦʙʠʣʝʡ ʩʣʦʡ ʩʥʝʛʘ ʩʦ ʩʢʦʣʴʟʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ [1]. 
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ʋʭʫʜʰʝʥʠʝ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʥʝʞʥʦʛʦ ʥʘʢʘʪʘ, 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʚʦʜʠʪʝʣʝʤ ʢʦʥʪʨʦʣʷ ʥʘʜ ʪʨʘʝʢʪʦʨʠʝʡ ʜʚʠʞʝʥʠʷ ʠ 

ʫʧʨʘʚʣʷʝʤʦʩʪʴʶ ʘʚʪʦʤʦʙʠʣʷ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ  ʫʚʝʣʠʯʝʥʠʶ 

ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʜʘʣʝʥʠʝ ʫʧʣʦʪʥʝʥʥʦʛʦ ʩʥʝʛʘ ʠ ʣʴʜʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʜʣʷ ʜʦʨʦʞʥʳʭ ʩʣʫʞʙ ʚ ʧʨʦʮʝʩʩʝ ʟʠʤʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ. 

ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩʦ ʩʥʝʞʥʳʤ ʥʘʢʘʪʦʤ ʷʚʣʷʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʦʝ 

ʫʜʘʣʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʡ ʩ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ. ʆʥ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʤʝʥʝʥʠʝ 

ʩʘʤʦʭʦʜʥʳʭ ʤʘʰʠʥ ʠ ʧʨʠʮʝʧʥʳʭ ʘʛʨʝʛʘʪʦʚ ʩʢʨʝʙʢʦʚʦʛʦ, ʩʨʝʟʳʚʘʶʱʝʛʦ, 

ʫʜʘʨʥʦʛʦ ʠʣʠ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʘʟʨʳʭʣʝʥʠʝ 

ʩʥʝʞʥʦ-ʣʝʜʷʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʦʪʜʝʣʝʥʠʝ ʠʭ ʦʪ ʧʦʢʨʳʪʠʷ ʘʚʪʦʜʦʨʦʛ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ʩʥʝʞʥʦ-ʣʝʜʷʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʧʦ ʩʧʦʩʦʙʫ ʚʦʟʜʝʡʩʪʚʠʷ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. ʉʪʘʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ; 

2. ʉ ʬʨʝʟʝʨʫʶʱʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ; 

3. ʋʜʘʨʥʦʛʦ ʜʝʡʩʪʚʠʷ; 

4. ɺʠʙʨʘʮʠʦʥʥʦʛʦ ʜʝʡʩʪʚʠʷ; 

5. ʂʦʤʙʠʥʠʨʦʚʘʥʥʦʝ. 

ɺʦʟʜʝʡʩʪʚʠʝ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʠʭ ʚʥʝʜʨʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʫʩʠʣʠʷʤʠ, 

ʩʦʟʜʘʚʘʝʤʳʤʠ ʙʘʟʦʚʳʤ ʰʘʩʩʠ, ʠ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʫʩʠʣʠʷʤʠ ʦʪ ʤʝʭʘʥʠʟʤʘ 

ʧʦʜʲʝʤʘ ʨʘʙʦʯʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ: ʥʦʞʠ ʦʪʚʘʣʦʚ ʠ 

ʛʨʝʡʜʝʨʦʚ, ʩʢʘʣʳʚʘʪʝʣʠ ʣʴʜʘ ʚ ʚʠʜʝ ʦʨʝʙʨʝʥʥʳʭ ʙʘʨʘʙʘʥʦʚ, ʨʦʣʠʢʦʚʳʝ ʢʘʪʢʠ. 

ʆʪʚʘʣʳ ʠ ʛʨʝʡʜʝʨʳ ʩ ʥʦʞʘʤʠ ʨʘʟʣʠʯʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʦʣʫʯʠʣʠ ʦʯʝʥʴ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʕʪʦ ʚʳʟʚʘʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʨʦʩʪʦʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʘ ʪʘʢʞʝ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ ʦʙʦʨʫʜʦʚʘʥʠʷ ï ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʯʠʩʪʢʠ ʜʦʨʦʛ ʦʪ ʥʘʣʝʜʠ ʠ ʥʘʢʘʪʘ, ʚ ʣʝʪʥʠʡ ï ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʳʧʫʯʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʨʝʤʦʥʪʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ.  

ʆʙʦʨʫʜʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʜʦʨʦʞʥʳʭ ʤʘʰʠʥ 

(ʂɼʄ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʚʩʝʩʝʟʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʛʦʨʦʜʩʢʠʭ ʜʦʨʦʛ ʩ ʘʩʬʘʣʴʪʦʚʳʤ ʠ ʙʝʪʦʥʥʳʤ ʧʦʢʨʳʪʠʝʤ. ʇʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ 

ʂɼʄ ʂʆ-829ʉ1-01 (ʨʠʩ. 1), ʚʳʧʫʩʢʘʝʤʘʷ ʆɸʆ çɸʨʟʘʤʘʩʩʢʠʡ ʟʘʚʦʜ 

ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷè. ʄʘʰʠʥʘ ʫʢʦʤʧʣʝʢʪʦʚʳʚʘʝʪʩʷ ʙʦʢʦʚʳʤ 1 ʠ 

ʛʨʝʡʜʝʨʥʳʤ 2 ʦʪʚʘʣʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʜʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʶʪ 

ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʥʘʚʝʩʥʳʭ ʛʨʝʡʜʝʨʦʚ ʠ ʦʪʚʘʣʦʚ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʩʥʘʱʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʠ ʪʨʘʢʪʦʨʥʦʡ 

ʪʝʭʥʠʢʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʦʨʦʞʥʳʭ ʨʘʙʦʪ. 

ʉʢʘʣʳʚʘʪʝʣʴ ʣʴʜʘ ʩʪʘʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʚ ʚʠʜʝ ʦʨʝʙʨʝʥʥʦʛʦ ʙʘʨʘʙʘʥʘ 

(ʧʘʪʝʥʪ ʈʌ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ ˉ94582) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʤʫ 1, ʥʘ 

ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʜʰʠʧʥʠʢʦʚʳʝ ʦʧʦʨʳ 2 ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ʥʠʭ ʚʘʣʦʤ  3 

(ʨʠʩ. 2). ʅʘ ʚʘʣʫ ʟʘʢʨʝʧʣʝʥ ʥʘʙʦʨ ʜʠʩʢʦʦʙʨʘʟʥʳʭ ʩʤʝʥʥʳʭ ʙʘʨʘʙʘʥʦʚ 4. ʂʘʞʜʳʡ 

ʠʟ ʥʠʭ ʩʦʩʪʦʠʪ ʠʟ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʫʧʦʤʷʥʫʪʦʤ ʚʳʰʝ ʚʘʣʫ ʚʪʫʣʢʠ 5, ʞʝʩʪʢʦ 
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ʩʚʷʟʘʥʥʦʡ ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʩʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ 6 ʩ ʢʦʨʦʪʢʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʦʙʝʯʘʡʢʦʡ 7. ɺʥʝʰʥʷʷ ʩʪʦʨʦʥʘ ʦʙʝʯʘʡʢʠ 7 ʩʦʜʝʨʞʠʪ ʜʚʘ ʠ ʙʦʣʝʝ ʨʷʜʘ ʩʪʘʣʴʥʳʭ 

ʨʝʟʮʦʚ 8, ʘ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʝ ʩʦʜʝʨʞʘʪʩʷ ʧʦʜʚʠʞʥʦ ʟʘʢʨʝʧʣʝʥʥʳʝ ʛʨʫʟʳ 9, 

ʢʦʪʦʨʳʝ ʚ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʫʜʘʨʷʶʪʩʷ ʧʦ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʦʙʝʯʘʡʢʝ 7 ʜʠʩʢʦʦʙʨʘʟʥʦʛʦ ʩʤʝʥʥʦʛʦ ʙʘʨʘʙʘʥʘ 4 [2]. 
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ʈʠʩ. 1. ɹʦʢʦʚʦʡ ʠ ʛʨʝʡʜʝʨʥʳʡ ʦʪʚʘʣʳ ʚ ʩʦʩʪʘʚʝ ʂɼʄ ʂʆ-829ʉ1-01 
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ʈʠʩ. 2. ʆʙʱʠʡ ʚʠʜ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʢʘʣʳʚʘʥʠʷ ʩʥʝʞʥʦ-ʣʝʜʷʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʷʭ 

 

ʉʢʘʣʳʚʘʪʝʣʠ ʪʘʢʦʛʦ ʪʠʧʘ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ɿɸʆ çɿʘʚʦʜ 

ʊʶʤʝʥʴʨʝʤʜʦʨʤʘʰè, ʤʦʥʪʠʨʫʶʪʩʷ ʦʥʠ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʘʚʝʩʥʦʝ ʧʦʛʨʫʟʦʯʥʦʝ  

(ʆʅʇ) ʚ ʩʦʩʪʘʚʝ ʪʨʘʢʪʦʨʘ ʂ-701, ʧʦʛʨʫʟʯʠʢ çɸʤʢʦʜʦʨ 333è (ʊʆ-18), ʤʠʥʠ-

ʧʦʛʨʫʟʯʠʢ ʄʂʉʄ-800 ʠ ʛʨʝʡʜʝʨ ɻʉ-14.02.  

ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʫʜʘʣʝʥʠʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʘʵʨʦʜʨʦʤʥʳʭ ʠ ʪʚʝʨʜʳʭ ʧʦʢʨʳʪʠʡ 

ʣʝʜʷʥʦʛʦ ʠ ʩʥʝʞʥʦʛʦ ʥʘʢʘʪʦʚ ʚ ʚʠʜʝ ʜʠʩʢʦʚ (ʧʘʪʝʥʪ ʈʌ ˉ2361036) ʠʟʦʙʨʘʞʝʥʦ 

ʥʘ ʨʠʩ. 3. ɼʠʩʢʠ 1, ʧʦʩʘʞʝʥʳ ʩ ʟʘʜʘʥʥʳʤ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ ʥʘ ʜʚʝ ʦʩʠ 2, 

ʩʦʧʨʷʞʝʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ ʧʦʜ ʫʛʣʦʤ ʙʦʣʝʝ 180 
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ʛʨʘʜʫʩʦʚ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʢʘʪʘ. 

ɼʠʩʢʠ ʩʧʦʩʦʙʥʳ ʧʘʩʩʠʚʥʦ ʚʨʘʱʘʪʴʩʷ ʦʪ ʙʫʢʩʠʨʫʶʱʝʛʦ ʠʭ ʫʩʠʣʠʷ ʠ ʩʠʣ ʪʨʝʥʠʷ 

ʤʝʞʜʫ ʢʨʦʤʢʘʤʠ ʜʠʩʢʦʚ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ ʥʘʢʘʪʘ 3. 

ʏʘʩʪʦʪʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʠ ʘʤʧʣʠʪʫʜʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʜʠʩʢʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʠʘʤʝʪʨʦʤ, ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ ʜʠʩʢʦʚ ʠ ʧʦʩʪʫʧʘʪʝʣʴʥʦʡ 

ʩʢʦʨʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʙʫʢʩʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʦ [3]. 

ʂʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʫʜʘʣʝʥʠʷ ʩʥʝʞʥʦ-

ʣʝʜʷʥʦʛʦ ʥʘʢʘʪʘ ʦʪʥʦʩʷʪʩʷ: ʬʨʝʟʳ, ʟʫʙʯʘʪʳʝ ʰʥʝʢʠ, ʱʝʪʢʠ ʩ ʫʩʠʣʝʥʥʳʤ 

ʚʦʨʩʦʤ. 
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ʈʠʩ. 3. ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʫʜʘʣʝʥʠʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʘʵʨʦʜʨʦʤʥʳʭ  

ʠ ʪʚʝʨʜʳʭ ʧʦʢʨʳʪʠʡ ʣʝʜʷʥʦʛʦ ʠ ʩʥʝʞʥʦʛʦ ʥʘʢʘʪʦʚ 

 

ʌʨʝʟʝʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʨʳʭʣʝʥʠʷ ʠ ʩʢʘʣʳʚʘʥʠʷ ʩʥʝʞʥʦ-ʣʝʜʷʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʷʭ (ʧʘʪʝʥʪ ʈʌ ˉ2263177) ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʨʠʩ. 4. ʂʦʥʩʪʨʫʢʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʙʦʯʠʡ ʦʨʛʘʥ ʚ ʚʠʜʝ ʧʨʠʚʦʜʥʦʛʦ ʚʘʣʘ 1 ʩ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ. ʅʘ ʚʘʣʫ ʧʦ ʩʧʠʨʘʣʴʥʦʡ ʣʠʥʠʠ ʟʘʢʨʝʧʣʝʥʳ 

ʩʢʘʣʳʚʘʪʝʣʠ 4 ʠ ʢʦʧʠʨʥʳʡ ʵʣʝʤʝʥʪ 5. ʇʨʠʚʦʜʥʦʡ ʚʘʣ ʚʳʧʦʣʥʝʥ  ʚ  ʚʠʜʝ  ʬʨʝʟ-

ʙʘʨʘʙʘʥʘ ʩ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʥʘ ʥʝʤ ʨʝʟʮʘʤʠ ʧʦ ʩʧʠʨʘʣʴʥʳʤ ʣʠʥʠʷʤ 

ʚʩʪʨʝʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʉ ʜʚʫʭ ʩʪʦʨʦʥ ʬʨʝʟ-ʙʘʨʘʙʘʥʘ ʧʨʠʚʘʨʝʥʳ ʧʨʦʩʪʘʚʢʠ 2 ʩ 

ʬʣʘʥʮʘʤʠ 3, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʥʘ ʥʠʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠʚʦʜʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʋʩʪʨʦʡʩʪʚʦ ʨʳʭʣʝʥʠʷ ʩʥʝʞʥʦ-ʣʝʜʷʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ɺ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʦʣʦʞʝʥʠʠ ʬʨʝʟ-ʙʘʨʘʙʘʥ 1 ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʜʥʷʪʦʤ 

ʧʦʣʦʞʝʥʠʠ. ɺ ʨʘʙʦʯʝʤ ʧʦʣʦʞʝʥʠʠ ʬʨʝʟ-ʙʘʨʘʙʘʥ ʩ ʧʦʤʦʱʴʶ ʧʨʠʚʦʜʘ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʠʚʦʜʠʪʩʷ ʚʦ ʚʨʘʱʝʥʠʝ. ʇʨʠ ʚʨʘʱʝʥʠʠ ʬʨʝʟ-ʙʘʨʘʙʘʥʘ 

ʨʝʟʮʳ 4 ʚʨʝʟʘʶʪʩʷ ʚ ʣʝʜ ʠʣʠ ʫʪʨʘʤʙʦʚʘʥʥʳʡ ʩʥʝʛ ʥʘ ʛʣʫʙʠʥʫ, 

ʦʪʨʝʛʫʣʠʨʦʚʘʥʥʫʶ ʢʦʧʠʨʥʳʤ ʜʠʩʢʦʤ 5. ʇʨʠ ʚʨʝʟʘʥʠʠ ʨʝʟʮʦʚ 4 ʚ 

ʦʙʨʘʙʘʪʳʚʘʝʤʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʦʠʩʭʦʜʠʪ ʚʳʨʳʚ ʚ ʤʝʩʪʝ ʢʦʥʪʘʢʪʘ ʢʘʞʜʦʛʦ 

ʨʝʟʮʘ ʩ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʝʝ ʜʨʦʙʣʝʥʠʝ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʚʨʘʱʝʥʠʠ ʬʨʝʟ-

ʙʘʨʘʙʘʥʘ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʝʛʦ ʧʝʨʝʤʝʱʝʥʠʝʤ [4]. 
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ʈʠʩ. 4. ʆʙʱʠʡ ʚʠʜ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʨʳʭʣʝʥʠʷ ʠ ʩʢʘʣʳʚʘʥʠ ̫

ʩʥʝʞʥʦ-ʣʝʜʷʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

 

ʂ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʦʪʥʦʩʠʪʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ, 

ʜʚʠʞʫʱʠʤʠʩʷ ʧʦʩʪʫʧʘʪʝʣʴʥʦ, ʠ ʨʦʪʦʨʥʦʛʦ ʪʠʧʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʯʘʩʪʠʮ ʫʧʣʦʪʥʝʥʥʦʛʦ ʩʥʝʛʘ ʦʪ ʦʩʥʦʚʥʦʛʦ ʤʘʩʩʠʚʘ. 

ʇʨʠʤʝʨʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʧʦʩʪʫʧʘʪʝʣʴʥʦ ʜʚʠʞʫʱʠʤʠʩʷ ʨʘʙʦʯʠʤʠ 

ʦʨʛʘʥʘʤʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʦʥʩʪʨʫʢʮʠʷ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ ʩʥʝʞʥʦ-ʣʝʜʷʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʜʦʨʦʛʘʭ ʠ ʪʨʦʪʫʘʨʘʭ (ʧʘʪʝʥʪ ʈʌ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ ˉ121264). 

ʋʩʪʨʦʡʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʨʧʫʩ 1 ʩ ʥʠʞʥʝʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʠʪʦʡ 

2, ʚ ʦʪʚʝʨʩʪʠʷʭ 3 ʩʦ ʚʪʫʣʢʘʤʠ 4 ʢʦʪʦʨʦʡ ʨʘʟʤʝʱʝʥʳ ʚʝʨʪʠʢʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʥʳʝ 

ʨʘʟʨʫʰʘʶʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ 5, ʦʩʥʘʱʝʥʥʳʝ ʧʦʷʩʢʦʤ 6 (ʨʠʩ. 5). ɺ ʧʦʷʩʦʢ ʩʚʝʨʭʫ 

ʫʧʠʨʘʝʪʩʷ ʩʧʠʨʘʣʴʥʘʷ ʧʨʫʞʠʥʘ, ʥʘʜʝʪʘʷ ʥʘ ʰʪʦʢ ʠ ʦʪʪʘʣʢʠʚʘʶʱʘʷʩʷ ʦʪ ʩʢʦʙʳ 

7. ɺʥʫʪʨʠ ʢʦʨʧʫʩʘ ʨʘʩʧʦʣʦʞʝʥ ʧʨʠʚʦʜʥʦʡ ʚʘʣ 8 ʩ ʫʢʨʝʧʣʝʥʥʳʤʠ ʥʘ ʥʝʤ 

ʵʣʝʤʝʥʪʘʤʠ 9 ʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʟʨʫʰʘʶʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ. ʅʘ 

ʥʠʞʥʝʡ ʧʣʠʪʝ ʫʩʪʘʥʦʚʣʝʥ ʨʷʜ ʦʧʦʨ 10, ʥʘ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʰʘʨʥʠʨʥʦ 

ʧʦʩʘʞʝʥʦ ʜʚʫʧʣʝʯʝʝ ʢʦʨʦʤʳʩʣʦ 11. 
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ʈʠʩ. 5. ʈʘʙʦʯʠʡ ʦʨʛʘʥ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ 

ʩʥʝʞʥʦ-ʣʝʜʷʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

 

ʆʪ ʚʨʘʱʝʥʠʷ ʚʘʣʘ 8 ʨʳʯʘʛ 9, ʫʧʠʨʘʷʩʴ ʩʥʠʟʫ ʚ ʧʦʷʩʦʢ 6, ʧʦʜʥʠʤʘʝʪ ʰʪʦʢ 5, 

ʧʨʝʦʜʦʣʝʚʘʷ ʫʩʠʣʠʝ ʧʨʫʞʠʥʳ ʣʝʚʦʛʦ ʨʘʟʨʫʰʘʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ɺ ʤʦʤʝʥʪ 
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ʩʭʦʜʘ ʨʳʯʘʛʘ ʩ ʧʦʷʩʢʘ 6 ʰʪʦʢʘ 5 ʧʦʩʣʝʜʥʠʡ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʧʨʫʞʠʥʳ 

ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʩʦʚʝʨʰʘʷ ʨʘʟʨʫʰʘʶʱʠʡ ʫʜʘʨ 

ʟʘʦʩʪʨʝʥʥʳʤ ʢʦʥʮʦʤ ʚ ʦʙʨʘʙʘʪʳʚʘʝʤʫʶ ʩʨʝʜʫ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʦʜʲʝʤʦʤ 

ʣʝʚʦʛʦ ʰʪʦʢʘ ʨʳʯʘʛ 9 ʜʨʫʛʠʤ ʧʣʝʯʦʤ ʦʧʫʩʢʘʝʪ ʞʝʣʦʙʯʘʪʦʝ  ʧʣʝʯʦ 12 

ʢʦʨʦʤʳʩʣʘ, ʧʨʠ ʵʪʦʤ ʚʠʣʴʯʘʪʦʝ ʧʣʝʯʦ 13 ʢʦʨʦʤʳʩʣʘ ʧʦʜʥʠʤʘʝʪ ʚʚʝʨʭ ʰʪʦʢ 

ʧʨʘʚʦʛʦ ʨʷʜʘ ʨʘʟʨʫʰʘʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʦ ʤʦʤʝʥʪʘ ʩʨʳʚʘ ʨʳʯʘʛʘ ʩ ʧʣʝʯʘ 12; 

ʰʪʦʢ, ʩʨʳʚʘʷʩʴ ʚʥʠʟ, ʩʦʚʝʨʰʘʝʪ ʫʜʘʨ ʧʦ ʣʴʜʫ ʠ ʦʧʫʩʢʘʝʪ ʧʣʝʯʦ 13 ʢʦʨʦʤʳʩʣʘ ʚ 

ʠʩʭʦʜʥʫʶ ʧʦʟʠʮʠʶ [5]. 

ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʪ ʩʥʝʞʥʦ-ʣʝʜʷʥʦʛʦ 

ʥʘʢʘʪʘ ʨʦʪʦʨʥʦʛʦ ʪʠʧʘ (ʧʘʪʝʥʪ ʈʌ ˉ2474641) ʠʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 6. 

ʆʯʠʩʪʠʪʝʣʴ ʩʥʝʞʥʦ-ʣʝʜʷʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʆʉʇ) ʩʦʜʝʨʞʠʪ ʧʨʠʚʦʜʥʦʡ ʚʘʣ 1, ʥʘ 

ʢʦʪʦʨʳʡ ʥʘʤʦʪʘʥʘ ʚ ʚʠʜʝ ʩʧʠʨʘʣʠ ʧʨʦʜʦʣʴʥʘʷ ʮʝʧʴ 2 ʩ ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʥʘ ʥʝʡ 

ʨʘʜʠʘʣʴʥʦ ʟʚʝʥʴʷʤʠ 3 ʩ ʫʜʘʨʥʠʢʘʤʠ 4, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚʥʫʪʨʠ ʚʦʨʩʘ 5. ɺ 

ʢʘʯʝʩʪʚʝ ʧʨʠʚʦʜʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʚʩʧʘʰʢʠ ʟʝʤʣʠ, 

ʧʦʜʤʝʪʘʥʠʷ, ʩʥʝʛʦʦʯʠʱʝʥʠʷ ʠ ʜʨʫʛʠʭ ʨʘʙʦʪ. ʇʨʠ ʵʪʦʤ ʮʝʧʠ ʩ ʫʜʘʨʥʠʢʘʤʠ ʤʦʛʫʪ 

ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚʥʫʪʨʠ ʱʝʪʦʢ, ʥʦʞʝʡ ʠʣʠ ʥʘ ʦʪʜʝʣʴʥʦʤ ʧʨʠʚʦʜʥʦʤ ʚʘʣʝ [6]. 

ʂ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʠʪʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ, 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʠ ʥʘʢʣʦʥʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ. 
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ʈʠʩ. 6. ʆʯʠʩʪʠʪʝʣʴ ʩʥʝʞʥʦ-ʣʝʜʷʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

 

ʄʘʰʠʥʘ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ 

ʜʣʷ ʦʯʠʩʪʢʠ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʡ ʦʪ ʫʧʣʦʪʥʝʥʥʦʛʦ ʩʥʝʛʘ ʠ ʣʴʜʘ, (ʘʚʪ. ʩʚ. ʉʉʉʈ 

ˉ1534133)  ʩʦʜʝʨʞʠʪ ʙʘʟʦʚʦʝ ʰʘʩʩʠ 1 ʩ ʰʘʨʥʠʨʥʦ ʟʘʢʨʝʧʣʝʥʥʦʡ ʥʘ ʥʝʤ 

ʥʘʚʝʩʥʦʡ ʨʘʤʦʡ 2, ʩʚʷʟʘʥʥʦʡ ʩ ʛʠʜʨʦʮʠʣʠʥʜʨʦʤ 3 ʧʦʜʲʝʤʘ (ʨʠʩ. 7). ʂ ʨʘʤʝ 2 

ʰʘʨʥʠʨʥʦ ʧʨʠʩʦʝʜʠʥʝʥʘ ʨʘʤʘ 4 ʨʘʙʦʯʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʠʤ ʛʠʜʨʦʫʜʘʨʥʠʢʦʤ 5 ʠ ʦʩʥʦʚʥʳʤʠ ʛʠʜʨʦʫʜʘʨʥʠʢʘʤʠ 6 ʠ 7. 
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ʈʠʩ. 7. ʄʘʰʠʥʘ ʜʣʷ ʦʯʠʩʪʢʠ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʡ 

ʦʪ ʫʧʣʦʪʥʝʥʥʦʛʦ ʩʥʝʛʘ ʠ ʣʴʜʘ 

 

ʅʘ ʥʘʚʝʩʥʦʡ ʨʘʤʝ 2 ʨʘʟʤʝʱʝʥ ʫʧʨʘʚʣʷʶʱʠʡ ʟʦʣʦʪʥʠʢʦʚʳʡ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ 

8 ʜʣʷ ʧʦʜʘʯʠ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʢ ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʝʤʫ 5 ʠ ʦʩʥʦʚʥʳʤ 

ʛʠʜʨʦʫʜʘʨʥʠʢʘʤ 6 ʠ 7. ʅʘʚʝʩʥʘʷ ʨʘʤʘ 2 ʩʥʘʙʞʝʥʘ ʧʨʦʪʠʚʦʚʝʩʦʤ 9. ʈʘʤʘ 4 

ʨʘʙʦʯʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʩʥʘʱʝʥʘ ʨʘʙʦʯʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ-ʩʢʘʣʳʚʘʪʝʣʷʤʠ 10 

ʠ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʙʦʢʦʚʳʭ ʩʝʢʮʠʡ 11 ʠ 12, ʩʦʝʜʠʥʝʥʥʳʭ ʰʘʨʥʠʨʘʤʠ 13 ʩʦ 

ʩʨʝʜʥʝʡ ʩʝʢʮʠʝʡ 14. ʉʢʘʣʳʚʘʪʝʣʠ 10 ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʜ ʫʛʣʦʤ ʦʜʠʥ ʢ ʜʨʫʛʦʤʫ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ ʚʳʧʦʣʥʝʥʳ ʫʧʨʫʛʠʤʠ ʚ ʚʠʜʝ ʧʦʣʫʢʦʣʴʮʘ ʩ 

ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʨʝʞʫʱʝʡ ʢʨʦʤʢʦʡ. 

ʇʨʠ ʩʦʫʜʘʨʝʥʠʠ ʩʢʘʣʳʚʘʪʝʣʝʡ 10 ʩ ʦʯʠʱʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʝʛʦ ʫʧʨʫʛʘʷ 

ʧʦʣʫʢʦʣʴʮʝʚʘʷ ʯʘʩʪʴ ʜʝʬʦʨʤʠʨʫʝʪʩʷ, ʘ ʧʨʷʤʦʣʠʥʝʡʥʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʧʦʚʦ-

ʨʘʯʠʚʘʝʪʩʷ ʥʘ ʫʛʦʣ ű ʠ ʩʤʝʱʘʝʪ ʯʘʩʪʠʮʫ ʫʧʣʦʪʥʝʥʥʦʛʦ ʩʥʝʛʘ ʠ ʣʴʜʘ ʚ ʩʪʦʨʦʥʫ 

ʦʯʠʱʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʐʘʨʥʠʨʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʩʦʝʜʠʥʝʥʠʷ ʩʝʢʮʠʡ 11, 12 ʠ 

14 ʨʘʤʳ 4 ʥʘʚʝʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʧʠʨʦʚʘʥʠʝ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʨʦʬʠʣʷ ʧʦʚʝʨʭʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʪʠʚʦʚʝʩʘ 9 ʩʦʟʜʘʝʪ ʧʘʩʩʠʚʥʫʶ 

ʚʠʙʨʦʟʘʱʠʪʫ ʙʘʟʦʚʦʛʦ ʰʘʩʩʠ 1 ʠ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʚʠʙʨʘʮʠʡ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʥʘ 

ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʤʘʰʠʥʠʩʪʘ [7]. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʶʪ ʤʘʰʠʥʳ ʠ ʤʝʭʘʥʠʟʤʳ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʩʪʘʪʠʯʝʩʢʦʛʦ ʠ 

ʬʨʝʟʝʨʫʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʥʝʞʥʦ-ʣʝʜʷʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʙʫʩʣʦʚʣʝʥʦ ʵʪʦ, 

ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʨʦʩʪʦʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʘʛʨʝʛʘʪʦʚ, ʘ ʪʘʢʞʝ 

ʠʭ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʬʨʝʟʝʨʫʶʱʠʝ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʦʮʝʩʩʝ ʷʤʦʯʥʦʛʦ ʨʝʤʦʥʪʘ ʘʩʬʘʣʴʪʦʚʳʭ ʧʦʢʨʳʪʠʡ ʠʣʠ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 

ʆʜʥʘʢʦ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʫʜʘʨʥʦʛʦ ʠ ʚʠʙʨʘʮʠʦʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʫʧʣʦʪʥʝʥʥʳʡ ʩʥʝʛ ʠ ʣʝʜ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʦʧʳʪ ʩʦʟʜʘʥʠʷ ʤʘʰʠʥ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ 

ʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘ ʨʘʟʨʫʰʘʝʤʫʶ ʩʨʝʜʫ ʧʫʪʝʤ 

ʘʢʪʠʚʠʟʘʮʠʠ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ [8]. 
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ʤʘʪʝʨʠʘʣʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʚʳʩʦʢʠʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 

ʦʜʥʘʢʦ ʟʘʯʘʩʪʫʶ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʤʷʛʢʦʡ ʢʨʦʚʣʠ ʧʦ ʧʣʦʩʢʦʡ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ 

ʢʨʳʰʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʧʦ ʩʝʡ ʜʝʥʴ ʨʫʙʝʨʦʠʜ. ʆʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ 

ʨʫʙʝʨʦʠʜʘ ʥʘ ʢʘʨʪʦʥʥʦʡ ʦʩʥʦʚʝ ʷʚʣʷʶʪʩʷ ʝʛʦ ʥʝʜʦʣʛʦʚʝʯʥʦʩʪʴ (5-7 ʣʝʪ) ʠ 

ʧʣʦʭʘʷ ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʨʝʟʢʠʭ ʧʝʨʝʧʘʜʦʚ ʪʝʤʧʝʨʘʪʫʨʳ. ʏʝʨʝʟ 2-3 ʛʦʜʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʘʢʦʛʦ ʧʦʢʨʳʪʠʷ ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʪʝʢʫʱʝʛʦ 

ʨʝʤʦʥʪʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘ ʩʪʘʨʦʝ ʩʫʱʝʩʪʚʫʶʱʝʝ ʧʦʢʨʳʪʠʝ ʥʘʢʣʝʠʚʘʝʪʩʷ ʧʨʠ 

ʧʦʤʦʱʠ ʤʘʩʪʠʢʠ ʝʱʸ ʦʜʠʥ ʩʣʦʡ ʨʫʙʝʨʦʠʜʘ ʠ ʪ.ʜ. ɸ ʪʘʢ ʢʘʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʦʪʨʘʩʣʠ ɾʂʍ ʩʣʘʙʦʝ, ʥʝʪ ʩʨʝʜʩʪʚ ʥʘ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ ʢʨʦʚʣʠ, ʪʦ ʯʝʨʝʟ 

ʢʘʞʜʳʝ 2-3 ʛʦʜʘ ʧʨʠʭʦʜʠʪʩʷ ʦʧʷʪʴ ʠ ʦʧʷʪʴ ʧʨʦʚʦʜʠʪʴ ʪʝʢʫʱʠʡ ʨʝʤʦʥʪ. ɽʩʪʴ 

ʜʦʤʘ, ʛʜʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʸʚ ʨʫʙʝʨʦʠʜʥʦʛʦ ʧʦʢʨʳʪʠʷ ʜʦʩʪʠʛʘʝʪ 14-15, ʘ ʚʝʜʴ 

ʪʦʣʴʢʦ ʨʝʤʦʥʪ ʦʜʥʠʤ ʩʣʦʝʤ ʨʫʙʝʨʦʠʜʘ ʫʚʝʣʠʯʠʚʘʝʪ ʥʘʛʨʫʟʢʫ ʜʦ 8ʢʛ/ʤ
2
. ʉ 

ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʚ ʭʦʜʝ ʵʢʩʧʣʫʘʪʘʮʠʠ  ʢʨʦʚʣʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʘ 

ʯʘʩʪʠʯʥʘʷ ʟʘʤʝʥʘ ʧʦʢʨʳʪʠʷ ʠʣʠ ʚʩʸ-ʪʘʢʠ ʝʛʦ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ. ʀ ʧʨʠ ʟʘʤʝʥʝ 

ʠ ʧʨʠ ʢʘʧʠʪʘʣʴʥʦʤ ʨʝʤʦʥʪʝ ʩʪʘʨʦʝ ʢʨʦʚʝʣʴʥʦʝ ʧʦʢʨʳʪʠʝ ʧʦʣʥʦʩʪʴʶ ʫʙʠʨʘʝʪʩʷ 

ʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʥʠʢʦʤʫ ʥʝ ʥʫʞʥʳʡ ʦʪʭʦʜ, ʟʘʛʨʷʟʥʷʶʱʠʡ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʟʘʧʫʱʝʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʝʭʥʦʣʦʛʠʠ 

ʫʪʠʣʠʟʘʮʠʠ ʙʠʪʫʤʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ.  

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʛʨʫʧʧʘ ʂʦʤʧʘʥʠʡ "ʀʥʵʢʦʚʠʨ" (ʂʘʣʠʥʠʥʛʨʘʜ) ʨʘʟʨʘʙʦʪʘʣʘ ʠ 

ʧʨʦʠʟʚʦʜʠʪ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʤʷʛʢʠʭ ʢʨʦʚʝʣʴ (ɺʀʈ-

ʦʙʦʨʫʜʦʚʘʥʠʝ) ʠ ʢʦʤʧʣʝʢʩʳ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʙʠʪʫʤʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʚ 

ʤʘʩʰʪʘʙʘʭ ʛʦʨʦʜʘ. ɺʦʪ ʚ ʯʸʤ ʩʫʪʴ ʪʝʭʥʦʣʦʛʠʠ ɺʀʈ: ʩʪʘʨʳʡ ʢʨʦʚʝʣʴʥʳʡ ʧʠʨʦʛ 

ʤʝʭʘʥʠʯʝʩʢʠ ʩʥʠʤʘʝʪʩʷ ʠ ʠʟʤʝʣʴʯʘʝʪʩʷ, ʟʘʪʝʤ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ 

ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʪʝʨʤʦʨʝʛʝʥʝʨʘʮʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ: 

1) ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʦʝ ʚʳʧʘʨʠʚʘʥʠʝ ʚʦʜʳ; 

2) ʙʠʪʫʤʠʟʠʨʦʚʘʥʥʳʡ ʢʘʨʪʦʥ, ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʩʪʘʨʦʛʦ ʢʨʦʚʝʣʴʥʦʛʦ 

ʢʦʚʨʘ, ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʦʜʥʦʨʦʜʥʫʶ ʚʦʣʦʢʥʠʩʪʫʶ ʘʨʤʠʨʦʚʘʥʥʫʶ ʤʘʩʩʫ;  

3) ʦʪʨʘʙʦʪʢʘ ʤʘʰʠʥʥʦʛʦ (ʠʣʠ ʜʨʫʛʦʛʦ) ʤʘʩʣʘ, ʦʪʭʦʜʳ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ 

ʧʣʸʥʢʠ ʠ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ, ʜʦʙʘʚʣʷʝʤʳʝ ʚ ʤʘʩʩʫ ʧʨʠ ʪʝʨʤʦʨʝʛʝʥʝʨʘʮʠʠ, 

ʠʟʤʝʥʷʶʪ ʩʪʨʫʢʪʫʨʫ ʧʦʣʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ɺʀʈ-ʧʣʘʩʪ ʠ ʫʣʫʯʰʘʶʪ ʝʛʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʵʣʘʩʪʠʯʥʝʝ ʠ ʫʩʧʝʰʥʦ ʚʳʜʝʨʞʠʚʘʝʪ ʰʠʨʦʢʠʡ 

ʜʠʘʧʘʟʦʥ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʪʝʭʥʦʣʦʛʠʶ ɺʀʈ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʢʘʢ ʚ ʩʫʨʦʚʳʭ ʫʩʣʦʚʠʷʭ ʉʠʙʠʨʠ ʠ ʂʨʘʡʥʝʛʦ 

ʉʝʚʝʨʘ, ʪʘʢ ʠ ʥʘ ʞʘʨʢʦʤ ʶʛʝ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʚ 

ʈʦʩʩʠʠ. ʇʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʤʝʥʝ ʧʦʢʨʳʪʠʷ ʩʪʦʠʤʦʩʪʴ ʨʝʤʦʥʪʘ 1 ʤ
2
 ʢʨʦʚʣʠ 

ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 750-1200 ʨʫʙʣʝʡ, ʘ ʧʦ ɺʀʈ-ʪʝʭʥʦʣʦʛʠʠ 120-210 ʨʫʙʣʝʡ. 

ʕʪʦ ʷʚʣʷʝʪʩʷ ʥʝʩʦʤʥʝʥʥʳʤ ʧʣʶʩʦʤ ʜʣʷ ʙʶʜʞʝʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʨʘʙʦʪʥʠʢʦʚ 

ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʆʢʫʧʘʝʤʦʩʪʴ ʚʣʦʞʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 

ʧʨʠʤʝʨʥʦ 4000 ʤ
2
.  

ɼʨʫʛʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʫʪʠʣʠʟʘʮʠʠ ʙʠʪʫʤʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʠʭ 

ʧʝʨʝʨʘʙʦʪʢʘ ʩ ʧʦʤʦʱʴʶ ʤʠʥʠ-ʟʘʚʦʜʦʚ ʇɹʄ. ʕʪʦ ʩʪʘʮʠʦʥʘʨʥʳʝ  ʢʦʤʧʣʝʢʩʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʢʨʦʚʝʣʴʥʳʝ ʦʪʭʦʜʳ ʩʦ ʚʩʝʛʦ ʛʦʨʦʜʘ, 

ʥʦ ʠ  ʚʩʝ ʦʪʭʦʜʳ, ʩʦʜʝʨʞʘʱʠʝ ʙʠʪʫʤ. ʄʠʥʠ-ʟʘʚʦʜ ʇɹʄ ʩʣʫʞʠʪ ʜʣʷ 
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ʧʝʨʝʨʘʙʦʪʢʠ ʙʠʪʫʤʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ, ʧʦʣʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʘʩʪʠʢ ʠ 

ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʦʜʛʦʪʦʚʢʠ ʩʳʨʴʷ ʜʣʷ 

ʚʳʧʫʩʢʘ ʙʠʪʫʤʥʦ-ʧʦʣʠʤʝʨʥʳʭ ʥʘʧʣʘʚʣʷʝʤʳʭ ʨʫʣʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʉʳʨʴʸ, 

ʧʦʣʫʯʘʝʤʦʝ ʥʘ ʤʠʥʠ-ʟʘʚʦʜʝ ʇɹʄ, ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʨʘʙʦʪʳ ʧʦ ɺʀʈ-

ʪʝʭʥʦʣʦʛʠʠ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʧʝʨʝʨʘʙʦʪʢʝ ʢʨʦʚʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʦ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʙʝʟʦʪʭʦʜʥʳʤ. ʂʨʦʤʝ ʙʠʪʫʤʘ, ʧʦʩʣʝ ʧʝʨʝʨʘʙʦʪʢʠ 

ʧʦʣʫʯʘʝʪʩʷ ʙʠʪʫʤʠʥʠʟʠʨʦʚʘʥʥʳʡ ʢʘʨʪʦʥ, ʢʦʪʦʨʳʡ ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʦʞʝʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʢʦʪʝʣʴʥʳʭ, ʢʘʢ ʜʦʙʘʚʢʘ ʢ ʦʩʥʦʚʥʦʤʫ ʪʦʧʣʠʚʫ. ɺ ʤʝʩʷʮ ʥʘ ʤʠʥʠ-

ʟʘʚʦʜʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʢʦʣʦ 120-130 ʪ ʯʠʩʪʦʛʦ ʙʠʪʫʤʘ ʠ ʩʪʦʣʴʢʦ ʞʝ 

ʙʠʪʫʤʠʥʠʟʠʨʦʚʘʥʥʦʛʦ ʢʘʨʪʦʥʘ. ʕʪʦ ʚ ʮʝʣʦʤ ʧʦ ɸʣʪʘʡʩʢʦʤʫ ʢʨʘʶ, ʥʦ ʜʘʞʝ ʝʩʣʠ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʛʦʨʦʜʘ, ʪʦ ʵʬʬʝʢʪ ʙʫʜʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ. ʊʘʢ, ʧʦʣʦʚʠʥʘ ʦʙʲʸʤʘ ʚʩʝʭ ʨʝʤʦʥʪʥʦ-ʢʨʦʚʝʣʴʥʳʭ ʨʘʙʦʪ ʙʳʣʘ 

ʧʨʦʠʟʚʝʜʝʥʘ ʚ ʛʦʨʦʜʝ ɹʘʨʥʘʫʣʝ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʘ ʟʥʘʯʠʪ, ʤʠʥʠ-ʟʘʚʦʜ ʇɹʄ 

ʤʦʞʝʪ ʪʘʤ ʙʝʩʧʝʨʝʙʦʡʥʦ ʨʘʙʦʪʘʪʴ ʚ ʩʨʝʜʥʝʤ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ, ʠ ʵʪʦ ʪʦʣʴʢʦ ʥʘ 

ʩʳʨʴʝ, ʫʜʘʣʸʥʥʦʤ ʩ ʚʝʪʭʠʭ ʢʨʳʰ.  

ɺ ʆʆʆ ʅʊʎ çʕʢʦʩʪʘʥʢʦ-ʄʉʂè ʛ. ʄʦʩʢʚʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʙʠʪʫʤʦʩʦʜʝʨʞʘʱʠʭ ʢʨʦʚʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʟʚʣʝʯʝʥʠʝ ʙʠʪʫʤʘ ʠʟ ʩʪʘʨʳʭ ʨʫʙʝʨʦʠʜʥʳʭ ʢʦʚʨʦʚ ʠ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʥʦʚʳʭ ʢʨʦʚʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ: ʯʠʩʪʦʛʦ 

ʙʠʪʫʤʘ, ʤʘʩʪʠʢ ʠ ʜʨ. ʂʦʤʧʣʝʢʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʭʘʥʠʯʝʩʢʦʝ 

ʠʟʤʝʣʴʯʝʥʠʝ ʩʥʷʪʳʭ ʧʣʘʩʪʦʚ ʢʨʦʚʝʣʴʥʦʛʦ ʢʦʚʨʘ, ʨʘʟʜʝʣʝʥʠʝ ʨʘʟʤʝʣʴʯʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʥʘ ʬʨʘʢʮʠʠ ʠ ʢʦʤʧʦʥʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʢʨʦʚʝʣʴʥʦʛʦ ʙʠʪʫʤʘ, ʙʠʪʫʤʥʳʭ ʤʘʩʪʠʢ ʠ ʥʘʧʣʘʚʣʷʝʤʦʛʦ ʨʫʣʦʥʥʦʛʦ ʢʨʦʚʝʣʴʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ.  

ʂʦʤʧʘʥʠʷ "ɻɸʃɽʆʅ" ʛ. ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʣʘ ʩʚʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʙʠʪʫʤʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ. ɼʣʷ ʧʝʨʝʨʘʙʦʪʢʠ 

ʆɹʂʄ (ʦʪʭʦʜʦʚ ʙʠʪʫʤʥʳʭ ʢʨʦʚʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ)  ʧʨʠʤʝʥʷʶʪʩʷ ʤʦʙʠʣʴʥʳʝ 

ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʦʨʷʯʝʡ ʢʨʦʚʝʣʴʥʦʡ ʤʘʩʪʠʢʠ ɸʈɹʀʄɸʉʊ 

(ʘʨʤʠʨʦʚʘʥʥʳʝ ʙʠʪʫʤʥʳʝ) ʠ ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ɸʈɹʀʊɽʈʄ. ʆʪʭʦʜʳ 

ʙʠʪʫʤʥʳʭ ʢʨʦʚʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʆɹʂʄ) ʚ ʚʠʜʝ ʧʣʘʩʪʦʚ ʩ ʨʘʟʤʝʨʘʤʠ 

ʧʨʠʤʝʨʥʦ 1ʤ*1ʤ ʠ ʪʦʣʱʠʥʦʡ ʜʦ 50 ʤʤ ʨʘʟʨʝʟʘʶʪʩʷ ʨʘʙʦʯʠʤ ʥʘ ʧʦʣʦʩʢʠ 

0,2ʤ*1ʤ ʜʠʩʢʦʚʦʡ ʬʨʝʟʝ. ʇʦʣʦʩʢʠ ʤʘʪʝʨʠʘʣʘ ʧʦʜʘʶʪʩʷ ʚ ʧʨʠʸʤʥʫʶ ʚʦʨʦʥʢʫ 

ʰʥʝʢʦʚʦʛʦ ʠʟʤʝʣʴʯʠʪʝʣʷ ï ʧʠʪʘʪʝʣʷ. ʐʥʝʢʠ ʟʘʭʚʘʪʳʚʘʶʪ ʠ ʜʝʬʦʨʤʠʨʫʶʪ 

ʆɹʂʄ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʠʟʤʝʣʴʯʝʥʠʝ ʠ ʨʘʟʦʛʨʝʚ 

ʤʘʪʝʨʠʘʣʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʰʥʝʢ ʧʦʜʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʡ ʙʠʪʫʤʥʦʡ ʧʦʢʨʦʚʥʦʡ ʤʘʩʩʳ. ʇʦʣʫʯʝʥʥʘʷ 

ʧʦʢʨʦʚʥʘʷ ʤʘʩʩʘ ʧʦʜʘʸʪʩʷ ʯʝʨʝʟ ʚʝʨʭ ʚ ʦʜʠʥ ʠʟ ʜʚʫʭ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ 

ʩʤʝʩʠʪʝʣʝʡ. ʄʘʩʩʘ ʠʟ ʩʤʝʩʠʪʝʣʷ ʥʘʩʦʩʥʦʡ ʰʝʩʪʝʨʸʥʯʘʪʦʡ ʫʩʪʘʥʦʚʢʦʡ ʧʦʜʘʸʪʩʷ 

ʧʦ ʦʙʦʛʨʝʚʘʝʤʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʫ ʚ ʧʦʢʨʦʚʥʫʶ ʚʘʥʥʫ ʢʨʦʚʝʣʴʥʦʡ ʣʠʥʠʠ ʯʝʨʝʟ 

ʬʠʣʴʪʨ-ʠʟʤʝʣʴʯʠʪʝʣʴ ʣʠʙʦ ʚʦ ʚʪʦʨʦʡ ʩʤʝʩʠʪʝʣʴ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʠʟʤʝʣʴʯʝʥʠʷ. ɻʦʨʷʯʝʝ ʧʦʣʦʪʥʦ ʤʘʪʝʨʠʘʣʘ ʧʦʩʣʝ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʚʘʣʢʦʚ 

ʧʦʜʘʸʪʩʷ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʦʭʣʘʞʜʘʝʤʳʭ ʚʘʣʦʚ ʩʥʘʯʘʣʘ ʥʘ ʧʦʩʳʧʦʯʥʳʡ ʤʦʜʫʣʴ, ʘ 

ʧʦʪʦʤ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʥʘʤʦʪʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. ʇʦʩʳʧʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʩʦʩʪʦʠʪ ʠʟ ʙʫʥʢʝʨʘ ʠ ʧʨʠʚʦʜʥʦʛʦ ʜʦʟʠʨʦʚʦʯʥʦʛʦ ʚʘʣʠʢʘ, ʨʝʛʫʣʠʨʫʶʱʝʛʦ 
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ʢʦʣʠʯʝʩʪʚʦ ʥʘʥʦʩʠʤʦʡ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʡ ʧʦʩʳʧʢʠ. ʅʘʤʦʪʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʯʥʦʩʪʴ ʥʘʤʦʪʢʠ ʚ ʨʫʣʦʥʝ ʜʦ 1-2 ʤʤ, ʜʣʠʥʫ ʜʦ 15 ʤʝʪʨʦʚ ʠ 

ʦʙʤʘʪʳʚʘʝʪ ʜʚʫʤʷ ʣʝʥʪʘʤʠ ʪʠʧʘ çʩʢʦʪʯè. ʋʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠ 

ʩʙʨʘʩʳʚʘʝʪ ʨʫʣʦʥʳ ʛʦʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʨʦʣʴʛʘʥʛ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʩʪʘʨʦʝ ʢʨʦʚʝʣʴʥʦʝ ʧʦʢʨʳʪʠʝ ʠʟ ʨʫʙʝʨʦʠʜʘ ʠ 

ʜʨʫʛʠʝ ʙʠʪʫʤʦʩʦʜʝʨʞʘʱʠʝ ʦʪʭʦʜʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʴ ʥʦʚʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ, ʢʦʥʝʯʥʦ, ʘʢʪʫʘʣʴʥʦ, 

ʦʩʦʙʝʥʥʦ ʚ ʨʝʛʠʦʥʘʭ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʜʝʰʸʚʳʭ ʤʝʩʪʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʘʭ. 
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ʇʈʀʄɽʅɽʅʀɽ ɺʆʃʅʆɺʓʍ ʄɽʍɸʅʀʏɽʉʂʀʍ  

ʇɽʈɽɼɸʏ ɺ ʇʈʀɺʆɼɸʍ ʄɸʐʀʅ 

ɼ.ɺ. ʌʝʜʦʨʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʀ.ɺ. ʂʫʨʩʦʚ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 

ɺʦʣʥʦʚʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʝʨʝʜʘʯʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʪʝʭʥʠʢʝ ʠʟ-ʟʘ 

ʪʘʢʠʭ ʩʚʦʡʩʪʚ, ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʙʦʣʴʰʦʛʦ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʯʠʩʣʘ ʚ 

ʦʜʥʦʡ ʧʘʨʝ (60..300); ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʠʝ ʛʘʙʘʨʠʪʳ ʠ ʤʘʩʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʨʫʛʠʭ ʪʠʧʦʚ ʧʝʨʝʜʘʯ ʧʨʠ ʪʦʤ ʞʝ ʧʝʨʝʜʘʪʦʯʥʦʤ ʯʠʩʣʝ; ʚʳʩʦʢʘʷ ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ 

ʪʦʯʥʦʩʪʴ ʠ ʤʘʣʳʡ ʣʶʬʪ ʟʘ ʩʯʝʪ ʤʥʦʛʦʧʘʨʥʦʩʪʠ ʟʘʮʝʧʣʝʥʠʷ; ʤʝʥʴʰʠʡ ʰʫʤ ʧʨʠ 

ʨʘʙʦʪʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʘʥʝʪʘʨʥʦʡ ʧʝʨʝʜʘʯʝʡ; ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʜʚʠʞʝʥʠʷ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʜʚʫʭ ʩʨʝʜ; ʤʝʥʴʰʘʷ ʩʪʦʠʤʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʣʘʥʝʪʘʨʥʦʡ ʧʝʨʝʜʘʯʝʡ ʧʨʠ ʤʘʩʩʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʇʦʜʦʙʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ 

ʦʙʫʩʣʦʚʠʣʠ ʧʨʠʤʝʥʝʥʠʝ ʚʦʣʥʦʚʳʭ ʧʝʨʝʜʘʯ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʠʚʦʜʘʭ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʣʝʙʝʜʦʢ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʠ ʤʘʰʠʥ, ʦʩʥʘʱʝʥʥʳʭ 

ʙʳʩʪʨʦʭʦʜʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ. 

ɺʦʣʥʦʚʳʝ ʧʝʨʝʜʘʯʠ, ʧʨʦʠʟʚʦʜʠʤʳʝ ʬʠʨʤʦʡ USM, ʧʨʠʤʝʥʷʶʪʩʷ ʚ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʘʭ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ 

ʩʘʤʦʭʦʜʥʫʶ ʫʧʨʘʚʣʷʝʤʫʶ ʧʦ ʨʘʜʠʦ ʤʘʰʠʥʫ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʜʣʷ ʨʘʙʦʪ ʚ ʟʦʥʝ 
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ʚʳʩʦʢʦʡ ʨʘʜʠʘʮʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʟʜʝʩʴ ʚʦʣʥʦʚʳʝ ʧʝʨʝʜʘʯʠ ʠʤʝʶʪ ʧʝʨʝʜʘʪʦʯʥʦʝ 

ʯʠʩʣʦ 250 ʧʨʠ ʥʘʛʨʫʟʦʯʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 280 ʢʛʤ ʥʘ ʚʝʜʦʤʦʤ ʚʘʣʫ ʠ ʟʘʟʦʨʝ ʥʝ 

ʙʦʣʝʝ 3', ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʛʨʫʟʘʤʠ ʚʝʩʦʤ 

ʙʦʣʝʝ ʪʦʥʥʳ. ɺʦʣʥʦʚʘʷ ʧʝʨʝʜʘʯʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʧʨʠʚʦʜʝ ʣʝʙʝʜʢʠ ʬʠʨʤ r

Fairmont Railway Motors. ʇʨʠ ʦʙʱʝʤ ʚʝʩʝ 19 ʢʛ, ʣʝʙʝʜʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʲʸʤ 

ʛʨʫʟʘ 565 ʢʛ ʩʦ ʩʢʦʨʦʩʪʴʶ 18 ʤ/ʤʠʥ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʣʥʦʚʦʡ ʧʝʨʝʜʘʯʠ ʜʣʷ 

ʧʨʠʚʦʜʘ ʦʩʪʨʦʥʘʧʨʘʚʣʝʥʥʦʡ ʨʘʜʘʨʥʦʡ ʘʥʪʝʥʥʳ ʬʠʨʤʳ Spase Corp ʚ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ ʩʥʠʟʠʣʦ ʚʝʩ ʠ ʛʘʙʘʨʠʪʳ ʫʩʪʨʦʡʩʪʚʘ, ʫʤʝʥʴʰʠʣʦ ʟʘʟʦʨʳ ʠ ʧʦʚʳʩʠʣʦ ʝʛʦ 

ʥʘʜʝʞʥʦʩʪʴ ʠ ʂʇɼ. ɼʣʠʪʝʣʴʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʫʩʪʨʦʡʩʪʚʘ ʧʦʢʘʟʘʣʘ ʩʦʭʨʘʥʝʥʠʝ 

ʚʳʩʦʢʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ. ɺʦʣʥʦʚʳʝ 

ʧʝʨʝʜʘʯʠ ʧʨʠʤʝʥʝʥʳ ʚ ʤʝʭʘʥʠʟʤʘʭ ʧʦʚʦʨʦʪʘ ʚ ʚʝʨʪʠʢʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ ʚʠʥʪʦʚ 

4- ʚʠʥʪʦʚʦʛʦ ʩʘʤʦʣʝʪʘ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʚʟʣʝʪʦʤ ʠ ʧʦʩʘʜʢʦʡ Beel X22A VjStol. 

ʇʨʠ ʩʦʙʩʪʚʝʥʥʦʤ ʚʝʩʝ 18 ʢʛ ʢʘʞʜʘʷ ʚʦʣʥʦʚʘʷ ʧʝʨʝʜʘʯʘ ʩʦʟʜʘʸʪ ʤʦʤʝʥʪ ʩʚʳʰʝ 

2500 ʢʛʤ ʧʨʠ U =  300. ʈʝʜʫʢʪʦʨ ʙʦʨʪʦʚʦʡ ʣʝʙʝʜʢʠ ʩʘʤʦʣʝʪʘ ɺɺʉ ʉʐɸ ʉ-141 

ʚʳʧʦʣʥʝʥ ʢʘʢ ʩʦʯʝʪʘʥʠʝ ʚʦʣʥʦʚʦʡ ʧʝʨʝʜʘʯʠ, ʚʩʪʨʦʝʥʥʦʡ ʚ ʙʘʨʘʙʘʥ ʣʝʙʝʜʢʠ, ʯʪʦ 

ʩʥʠʟʠʣʦ ʦʙʱʠʡ ʛʘʙʘʨʠʪ ʣʝʙʝʜʢʠ ʚ ʜʚʘ ʨʘʟʘ. 

ɺʦʣʥʦʚʳʝ ʧʝʨʝʜʘʯʠ ʨʘʮʠʦʥʘʣʴʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʤʝʭʘʥʠʟʤʘʭ ʧʝʨʝʜʚʠʞʝʥʠʷ 

ʙʘʰʝʥʥʳʭ ʢʨʘʥʦʚ, ʤʦʪʦʨ ʙʘʨʘʙʘʥʘʭ ʧʨʠʚʦʜʘ ʢʦʥʚʝʡʝʨʦʚ, ʧʨʠʚʦʜʘʭ ʧʦʚʦʨʦʪʥʳʭ 

ʢʦʥʚʝʡʝʨʦʚ, ʧʨʠʚʦʜʘʭ ʩʪʚʦʣʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʣʥʦʚʳʭ ʨʝʜʫʢʪʦʨʦʚ ʚ 

ʢʦʥʩʪʨʫʢʮʠʠ ʤʝʭʘʥʠʟʤʘ ʧʦʚʦʨʦʪʘ ʙʘʰʝʥʥʦʛʦ ʢʨʘʥʘ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʚʝʩ 

ʧʨʠʚʦʜʘ ʚ 1,6 ʨʘʟʘ ʠ ʦʙʲʸʤ ʚ 1,5 ʨʘʟʘ.  

ʐʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦʣʥʦʚʳʝ ʨʝʜʫʢʪʦʨʳ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚʨʘʱʝʥʠʷ ʚ 

ʛʝʨʤʝʪʠʟʦʚʘʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʳʩʦʢʦʪʦʯʥʦʡ ʧʨʝʮʠʟʠʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʝ. 

ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʪʦʯʥʦʩʪʴ ʚʦʣʥʦʚʦʡ ʧʝʨʝʜʘʯʠ, ʫ ʢʦʪʦʨʦʡ ʟʫʙʴʷ ʥʘʨʝʟʘʥʳ ʧʦ ʪʦʡ 

ʞʝ ʩʪʝʧʝʥʠ ʪʦʯʥʦʩʪʠ, ʯʪʦ ʠ ʫ ʢʦʣʝʩ ʦʙʳʯʥʦʡ ʟʫʙʯʘʪʦʡ ʧʝʨʝʜʘʯʠ, ʙʦʣʝʝ ʯʝʤ ʚ 5 

ʨʘʟ ʚʳʰʝ ʧʦʩʣʝʜʥʝʡ. ʇʦʛʨʝʰʥʦʩʪʴ ʚʨʘʱʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʚʘʣʘ ʚʦʣʥʦʚʦʡ 

ʧʝʨʝʜʘʯʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ ʩʦʨʦʢʘ ʧʨʦʮʝʥʪʦʚ ʩʫʤʤʘʨʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʟʫʙʴʝʚ 

ʢʦʣʝʩ, ʠ ʜʦʧʫʩʢʘʝʤʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʟʫʙʴʷ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʥʘʛʨʫʟʢʝ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʘʪʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʙʦʣʴʰʦʡ 

ʠʥʝʨʮʠʦʥʥʦʩʪʴʶ ʧʝʨʝʜʘʯʠ, ʤʘʣʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʟʫʙʴʝʚ, 

ʫʩʨʝʜʥʷʶʱʠʤ ʚʣʠʷʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʟʦʥ ʟʘʮʝʧʣʝʥʠʷ ʠ ʤʥʦʛʦʧʘʨʥʦʛʦ ʢʦʥʪʘʢʪʘ. 

ʋʩʪʨʘʥʝʥʠʝ ʣʶʬʪʘ ʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʝ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ ʟʘ 

ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʚʳʭʦʜʥʦʡ ʩʪʫʧʝʥʠ ʚʦʣʥʦʚʦʛʦ ʨʝʜʫʢʪʦʨʘ, ʥʘʜ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʪʦʨʳʭ ʚ ʨʫʣʝʚʳʭ ʧʨʠʚʦʜʘʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʨʘʙʦʪʘʶʪ 

ʚʝʜʫʱʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʢʦʤʧʘʥʠʠ (ʄʠɻ, Boeing).  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʧʘʪʝʥʪʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʷʚʠʣʠʩʴ 

ʦʧʠʩʘʥʠʷ ʚʦʣʥʦʚʳʭ ʧʝʨʝʜʘʯ, ʚ ʢʦʪʦʨʳʭ ʛʠʙʢʦʝ ʢʦʣʝʩʦ ʚʳʧʦʣʥʝʥʦ ʚ ʚʠʜʝ ʪʝʣ 

ʢʘʯʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʩʝʧʘʨʘʪʦʨʝ. ɺ ʵʪʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʰʘʨʠʢʠ ʠʣʠ 

ʨʦʣʠʢʠ, ʚʳʧʦʣʥʷʶʱʠʝ ʬʫʥʢʮʠʶ ʛʠʙʢʦʛʦ ʢʦʣʝʩʘ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʝʨʝʜʘʯʝʡ 

ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʚʦʩʧʨʠʥʠʤʘʶʪ ʠ ʨʘʜʠʘʣʴʥʫʶ ʥʘʛʨʫʟʢʫ, ʢʘʢ ʚ ʨʘʜʠʘʣʴʥʳʭ 

ʧʦʜʰʠʧʥʠʢʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʚʤʝʱʘʪʴ ʬʫʥʢʮʠʶ ʨʝʜʫʢʪʦʨʘ ʠ ʦʧʦʨʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ. ʊʘʢʦʝ ʩʦʚʤʝʱʝʥʠʝ ʩʚʦʡʩʪʚ ʨʝʜʫʢʪʦʨʘ ʠ ʦʧʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ  

ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʤʘʩʩʦ-ʛʘʙʘʨʠʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʨʘʟʨʘʙʦʪʢʝ ʚʦʣʥʦʚʳʭ ʧʝʨʝʜʘʯ. 
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ʉɽʂʎʀʗ 5. ʕʃɽʂʊʆʕʅɽʈɻɽʊʀʂɸ 

 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ: ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ  ʥʘʫʢ, ʟʘʚʝʜʫʶʱʘʷ 

ʢʘʬʝʜʨʦʡ çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘè ʏʝʨʢʘʩʦʚʘ ʅʠʥʘ ʀʣʴʠʥʠʯʥʘ 

 

ɸʂʂʋʄʋʃʀʈʆɺɸʅʀɽ ʕʅɽʈɻʀʀ 

ʖ.ɺ. ɹʳʢʦʚʩʢʠʡ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɻ.ɺ. ʇʣʝʭʘʥʦʚ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʚʘʨʠʘʥʪʳ ʠ ʤʝʪʦʜʳ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʵʥʝʨʛʠʠ. 
 

ʉʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʤʦʞʝʪ ʠʤʝʪʴ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʝʨʝʜʘʯʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʚ ʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʙʳʪʫ ʠ ʪʦʨʛʦʚʣʝ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʧʦʟʚʦʣʠʣʦ ʙʳ 

ʵʣʝʢʪʨʦʩʥʘʙʞʘʶʱʠʤ ʢʦʤʧʘʥʠʷʤ ʧʝʨʝʢʣʶʯʠʪʴ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʥʘʛʨʫʟʢʠ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʢʨʳʚʘʝʤʫʶ ʟʘ ʩʯʝʪ ʧʠʢʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ, ʨʘʙʦʪʘʶʱʝʛʦ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʣʫʧʠʢʦʚʳʭ ʥʘʛʨʫʟʦʢ, ʥʘ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʝ ʙʘʟʠʩʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. 

ʉʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʪʝʧʣʦʪʳ ʚ ʞʠʣʦʤ 

ʩʝʢʪʦʨʝ ʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦʟʚʦʣʠʣʦ ʙʳ ʧʦʪʨʝʙʠʪʝʣʷʤ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʦʧʣʘʪʳ ʚʥʝʧʠʢʦʚʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦ ʧʦʥʠʞʝʥʥʳʤ ʪʘʨʠʬʘʤ. 

ɺʥʝʜʨʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʪʝʧʣʦʪʳ ʜʘʣʦ ʙʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʳʛʦʜʳ ʟʘ ʩʯʝʪ ʚʳʨʘʚʥʠʚʘʥʠʷ ʩʫʪʦʯʥʳʭ ʛʨʘʬʠʢʦʚ ʥʘʛʨʫʟʢʠ. 

ʕʣʝʢʪʨʦʩʥʘʙʞʘʶʱʠʝ ʢʦʤʧʘʥʠʠ ʤʦʛʣʠ ʙʳ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʨʝʤʦʥʪʥʳʝ 

ʨʘʙʦʪʳ ʥʘ ʩʪʘʨʳʭ ʊʕʉ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʦʣʫʧʠʢʦʚʦʤ 

ʨʝʞʠʤʝ [1]. 

ɸʢʢʫʤʫʣʠʨʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʥʘ ɻɸʕʉ (ʛʠʜʨʦʘʢʢʫʤʫʣʠʨʫʶʱʠʝ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ). ɼʘʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʜʚʫʭ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʧʦʩʦʙʦʚ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʵʥʝʨʛʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ɺ 

ʧʝʨʠʦʜʳ ʤʠʥʠʤʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʝ (ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ) ʵʣʝʢʪʨʦʵʥʝʨ-

ʛʠʷ ʦʪ ʙʘʟʠʩʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʚ ʜʝʡʩʪʚʠʝ 

ʥʘʩʦʩʦʚ, ʧʝʨʝʢʘʯʠʚʘʶʱʠʭ ʚʦʜʫ ʠʟ ʥʠʞʥʝʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʚʝʨʭʥʠʡ. ɺ 

ʧʝʨʠʦʜʳ ʧʠʢʘ ʥʘʛʨʫʟʢʠ ʚʦʜʘ ʧʨʦʧʫʩʢʘʝʪʩʷ ʦʙʨʘʪʥʦ ʚ ʥʠʞʥʠʡ ʨʝʟʝʨʚʫʘʨ, ʧʨʦ-

ʭʦʜʷ ʯʝʨʝʟ ʛʠʜʨʦʘʛʨʝʛʘʪ ʠ ʚʳʨʘʙʘʪʳʚʘʷ ʪʝʤ ʩʘʤʳʤ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʜʣʷ ʧʦʢʨʳʪʠʷ ʧʠʢʦʚʳʭ ʥʘʛʨʫʟʦʢ. 

ɸʢʢʫʤʫʣʠʨʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʚ ʩʞʘʪʳʭ ʛʘʟʘʭ. ʀʜʝʷ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʵʥʝʨʛʠʠ 

ʚ ʩʞʘʪʳʭ ʛʘʟʘʭ ʠʟʫʯʘʝʪʩʷ ʫʞʝ ʧʦʯʪʠ 40 ʣʝʪ, ʥʦ ʣʠʰʴ ʥʝʜʘʚʥʦ ʦʥʘ ʙʳʣʘ 

ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʌʈɻ. ɺʥʝʧʠʢʦʚʘʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʠʚʦʜʘ ʢʦʤ-

ʧʨʝʩʩʦʨʘ, ʥʘʛʥʝʪʘʶʱʝʛʦ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʚʦʟʜʫʭ ʚ ʧʦʜʟʝʤʥʫʶ ʧʦʣʦʩʪʴ. ɺ 
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ʢʘʯʝʩʪʚʝ ʪʘʢʦʡ ʧʦʣʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʟʘʙʨʦʰʝʥʥʘʷ ʰʘʭʪʘ, 

ʝʩʪʝʩʪʚʝʥʥʘʷ ʧʝʱʝʨʘ ʠʣʠ ʧʦʣʦʩʪʴ, ʩʧʝʮʠʘʣʴʥʦ ʧʨʦʙʫʨʝʥʥʘʷ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ. 

ʂʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʧʘʩʝʥʥʫʶ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʵʥʝʨʛʠʶ, ʚʦʟʜʫʭ ʧʦʜ 

ʜʘʚʣʝʥʠʝʤ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʛʘʟʦʪʫʨʙʠʥʥʫʶ ʫʩʪʘʥʦʚʢʫ, ʚʳʨʘʙʘʪʳʚʘʶʱʫʶ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ʂʇɼ ʪʘʢʦʡ ʚʦʟʜʫʭʦʘʢʢʫʤʫʣʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 70%, ʯʪʦ ʚʧʦʣʥʝ ʧʨʠʝʤʣʝʤʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ. ɼʣʷ 

ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʠʟʫʯʠʪʴ ʤʝʪʦʜʳ ʩʦʟʜʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʢʘʤʝʨ ʠ ʦʧʨʝʜʝʣʠʪʴ ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ, ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ 

ʫʤʝʥʴʰʠʪʴ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʢʦʨʨʦʟʠʠ ʣʦʧʘʪʦʢ ʪʫʨʙʠʥ. 

ʄʘʭʦʚʠʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʭʦʚʠʢʦʚ ʜʣʷ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʢʘʢ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ ʛʝʥʝʨʘʪʦʨʘ, ʪʘʢ ʠ ʚʙʣʠʟʠ ʥʘʛʨʫʟʢʠ. ʈʷʜ ʜʦʩʪʠʞʝʥʠʡ ʚ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʪʦ, ʯʪʦ ʵʪʦʪ ʩʧʦʩʦʙ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ 

ʵʥʝʨʛʠʠ ʙʫʜʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ. 

ɸʢʢʫʤʫʣʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩ ʧʦʤʦʱʴʶ ʤʘʭʦʚʠʢʦʚ ʠʤʝʝʪ ʨʷʜ 

ʧʨʝʠʤʫʱʝʩʪʚ: ʚʳʩʦʢʠʡ ʂʇɼ (80-90%), ʙʝʩʰʫʤʥʦʩʪʴ, ʦʪʩʫʪʩʪʚʠʝ ʟʘʛʨʷʟʥʝʥʠʡ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʧʨʠʝʤʣʝʤʦʡ ʤʦʱʥʦʩʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʦ 

ʩʪʦʠʤʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʘʷ [1]. ɿʘʧʘʩʘʝʤʘʷ ʤʘʭʦʚʠʢʦʤ 

ʵʥʝʨʛʠʷ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʝʛʦ  ʩʘʤʦʛʦ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ 

ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʤʘʭʦʚʠʢʘ ʥʫʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʝʛʦ ʤʘʩʩʫ ʠ ʯʠʩʣʦ ʦʙʦʨʦʪʦʚ 

ʚʨʘʱʝʥʠʷ. ʅʦ ʩ ʨʦʩʪʦʤ ʯʠʩʣʘ ʦʙʦʨʦʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʮʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ, ʯʪʦ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʳʚʫ ʤʘʭʦʚʠʢʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʤʘʭʦʚʠʢʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʘʤʳʝ ʧʨʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʅʘʧʨʠʤʝʨ, ʩʪʘʣʴ ʠ ʩʪʝʢʣʦʧʣʘʩʪʠʢ. ʋʞʝ ʠʟʛʦʪʦʚʣʝʥʳ 

ʤʘʭʦʚʠʢʠ, ʤʘʩʩʘ ʢʦʪʦʨʳʭ ʠʟʤʝʨʷʝʪʩʷ ʤʥʦʛʠʤʠ ʜʝʩʷʪʢʘʤʠ ʢʠʣʦʛʨʘʤʤʦʚ, ʘ 

ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʜʦʩʪʠʛʘʝʪ 200 ʪʳʩ. ʦʙʦʨʦʪʦʚ ʚ ʤʠʥʫʪʫ. ʇʦʪʝʨʠ ʵʥʝʨʛʠʠ ʧʨʠ 

ʚʨʘʱʝʥʠʠ ʤʘʭʦʚʠʢʘ ʚʳʟʳʚʘʶʪʩʷ ʪʨʝʥʠʝʤ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʘʭʦʚʠʢʘ ʠ 

ʚʦʟʜʫʭʦʤ ʠ ʪʨʝʥʠʝʤ ʚ ʧʦʜʰʠʧʥʠʢʘʭ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʧʦʪʝʨʴ ʤʘʭʦʚʠʢ 

ʧʦʤʝʱʘʶʪ ʚ ʢʦʞʫʭ, ʠʟ ʢʦʪʦʨʦʛʦ ʦʪʢʘʯʠʚʘʝʪʩʷ ʚʦʟʜʫʭ, ʪ.ʝ. ʚʥʫʪʨʠ ʢʦʞʫʭʘ 

ʩʦʟʜʘʝʪʩʷ ʚʘʢʫʫʤ. ʇʨʠʤʝʥʷʶʪʩʷ ʩʘʤʳʝ ʩʦʚʝʨʰʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʧʦʜʰʠʧʥʠʢʦʚ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʛʦʜʦʚʘʷ ʧʦʪʝʨʷ ʵʥʝʨʛʠʠ ʤʘʭʦʚʠʢʦʤ ʤʦʞʝʪ ʙʳʪʴ 

ʤʝʥʝʝ 20% [2]. 

ɸʢʢʫʤʫʣʠʨʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʪʝʧʣʘ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʥʪʝʨʝʩ 

ʢ ʘʢʢʫʤʫʣʷʪʦʨʘʤ ʪʝʧʣʘ. ʈʝʯʴ ʠʜʝʪ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʥʝʨʛʠʠ ʉʦʣʥʮʘ ʜʣʷ 

ʥʘʛʨʝʚʘʥʠʷ, ʯʘʱʝ ʚʩʝʛʦ ʜʣʷ ʦʪʦʧʣʝʥʠʷ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʦʪʦʧʣʝʥʠʷ ʩʪʘʣʦ ʚʦ ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ ɿʝʤʣʠ ʚʳʛʦʜʥʳʤ ʠ 

ʧʦʵʪʦʤʫ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʝʪʩʷ. ʅʦ ʜʣʷ ʟʝʤʥʳʭ ʫʩʣʦʚʠʡ ʩʦʣʥʮʝ ï ʥʝ ʧʦʩʪʦʷʥʥʳʡ 

ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ: ʜʥʝʤ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ ʠʤʝʝʪʩʷ, ʥʦʯʴʶ ï ʥʝʪ. ʇʦ ʵʪʦʡ 

ʧʨʠʯʠʥʝ ʦʪʦʧʣʝʥʠʝ ʟʘ ʩʯʝʪ ʵʥʝʨʛʠʠ ʩʦʣʥʮʘ ʚʦʟʤʦʞʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʪʝʧʣʘ: ʜʥʝʤ ʦʥ ʜʦʣʞʝʥ ʟʘʧʘʩʘʪʴ ʪʝʧʣʦ ʟʘ ʩʯʝʪ ʩʦʣʥʝʯʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ, ʘ ʥʦʯʴʶ ï ʦʪʜʘʚʘʪʴ. ɸʢʢʫʤʫʣʷʪʦʨʳ ʪʝʧʣʘ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ 

ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: ʚʦ-ʧʝʨʚʳʭ, ʟʘʧʘʩʘʶʱʠʝ ʪʝʧʣʦ ʧʫʪʝʤ ʥʘʛʨʝʚʘʥʠʷ ʨʘʙʦʯʝʛʦ 

ʪʝʣʘ ʘʢʢʫʤʫʣʷʪʦʨʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʪʦʨʦʛʦ ʧʨʠ ʵʪʦʤ ʧʦʚʳʰʘʝʪʩʷ, ʠ, ʚʦ-ʚʪʦʨʳʭ, 

ʥʘʢʘʧʣʠʚʘʶʱʠʝ ʪʝʧʣʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʭʦʜʘ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʠʟ ʦʜʥʦʛʦ 
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ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ, ʯʘʱʝ ʚʩʝʛʦ ʠʟ ʪʚʝʨʜʦʛʦ ʚ ʞʠʜʢʦʝ; ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʠʣʠ ʠʟʤʝʥʷʝʪʩʷ ʤʘʣʦ. 

ʇʝʨʝʜʘʯʘ ʪʝʧʣʘ ʧʦʪʨʝʙʠʪʝʣʶ ʦʪ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʧʨʦʠʩʭʦʜʠʪ 

ʟʘ ʩʯʝʪ ʦʭʣʘʞʜʝʥʠʷ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʠ ʧʦʥʠʞʝʥʠʷ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʦʪ 

ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ï ʟʘ ʩʯʝʪ ʚʦʟʚʨʘʱʝʥʠʷ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʚ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʘʛʨʝʛʘʪʥʦʝ ʩʦʩʪʦʷʥʠʝ (ʟʘʤʝʨʟʘʥʠʝ). ɺ ʩʣʫʯʘʝ ʘʢʢʫʤʫʣʷʪʦʨʘ 

ʪʝʧʣʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʝʛʦ ʨʘʟʤʝʨʳ. ʏʝʤ ʙʦʣʴʰʝ 

ʘʢʢʫʤʫʣʷʪʦʨ ʪʝʧʣʘ (ʦʙʲʝʤ ʝʛʦ ʨʘʙʦʯʝʛʦ ʪʝʣʘ), ʪʝʤ ʤʝʥʴʰʝ ʦʪʥʦʰʝʥʠʝ ʝʛʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢ ʦʙʲʝʤʫ ʠ ʪʝʤ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʝʥʴʰʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ (ʫʜʝʣʴʥʳʝ) 

ʧʦʪʝʨʠ ʪʝʧʣʘ, ʥʘʧʨʠʤʝʨ, ʦʪʥʝʩʝʥʥʳʝ ʢ ʝʜʠʥʠʮʝ ʟʘʧʘʩʝʥʥʦʛʦ ʪʝʧʣʘ ʠʣʠ ʢ 

ʝʜʠʥʠʮʝ ʤʘʩʩʳ ʨʘʙʦʯʝʛʦ ʪʝʣʘ.  

ɼʨʫʛʦʡ ʚʠʜ ʘʢʢʫʤʫʣʷʪʦʨʘ, ʟʘʧʘʩʘʶʱʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʵʣʝʢʪʨʠʯʝʩʢʫʶ 

ʵʥʝʨʛʠʶ, ï ʩʦʣʝʥʦʠʜ ï ʢʘʪʫʰʢʘ, ʥʘʤʦʪʘʥʥʘʷ ʠʟ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʧʨʦʚʦʜʘ. ʇʨʠ 

ʧʨʦʪʝʢʘʥʠʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʦ ʦʙʤʦʪʢʘʤ ʩʦʣʝʥʦʠʜʘ ʚʦʟʥʠʢʘʝʪ, ʢʘʢ ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩʫʥʢʝ, ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʘʢʢʫʤʫʣʠʨʫʝʪʩʷ ʚ ʚʠʜʝ 

ʵʥʝʨʛʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʇʦʵʪʦʤʫ ʵʪʦʪ ʪʠʧ ʥʘʢʦʧʠʪʝʣʷ ʥʘʟʳʚʘʝʪʩʷ  

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ [3]. 

ʆʧʠʩʘʥʥʳʡ ʚʠʜ ʘʢʢʫʤʫʣʷʪʦʨʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʨʝʰʝʥʠʷ ʛʣʘʚʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʪ.ʝ. ʚ 

ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʘʩʘʝʤʦʡ ʵʥʝʨʛʠʠ ʜʦʣʞʥʦ ʙʳʪʴ ʚʝʣʠʢʦ, ʘ ʚʨʝʤʷ 

ʨʘʟʨʷʜʢʠ ʠ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʳʤ 

(ʠʟʤʝʨʷʪʴʩʷ ʯʘʩʘʤʠ, ʘ ʝʱʝ ʣʫʯʰʝ ï ʩʫʪʢʘʤʠ). ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʚʨʝʤʷ ʚʳʜʘʯʠ 

ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʘʢʢʫʤʫʣʷʪʦʨʘʤʠ ʦʙʳʯʥʦ ʠʟʤʝʨʷʝʪʩʷ ʜʘʞʝ ʥʝ 

ʩʝʢʫʥʜʘʤʠ, ʘ ʜʦʣʷʤʠ ʩʝʢʫʥʜʳ [3]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʙʦʪʘ ʧʦ ʫʣʫʯʰʝʥʠʶ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʥʘʢʦʧʠʪʝʣʝʡ ʵʥʝʨʛʠʠ ʠ ʨʘʩʰʠʨʝʥʠʶ ʜʠʘʧʘʟʦʥʘ ʠʭ 

ʚʦʟʤʦʞʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚʝʜʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦ. ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʟʜʘʥʠʝ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʭ ʩʦʣʝʥʦʠʜʦʚ, ʫ ʢʦʪʦʨʳʭ ʵʣʝʢʪʨʠʯʝʩʢʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʙʤʦʪʦʢ ʨʘʚʥʦ ʥʫʣʶ, ʯʪʦ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʝʣʠʯʝʥʠʝ 

ʟʘʧʘʩʘʝʤʦʡ ʘʢʢʫʤʫʣʷʪʦʨʦʤ ʵʥʝʨʛʠʠ. 
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ʇʆʃʋʏɽʅʀɽ ʕʅɽʈɻʀʀ ʀɿ ʆʊʍʆɼʆɺ 

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʂʋʃʔʊʋʈ 

ɸ.ɸ. ɹʫʥʠʥ, ɸ.ʉ. ʂʚʘʯʠʥʝʥʢʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʅ.ʀ. ʏʝʨʢʘʩʦʚʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʇʦʩʣʝ ʧʝʨʝʭʦʜʘ ʢ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ ʠ ʨʘʟʜʝʣʝʥʠ ̫ʵʥʝʨʛʝʪʠʢʠ ʧʦ ʩʬʝʨʘʤ 

ʙʠʟʥʝʩʘ ʥʘ ʩʝʪʝʚʳʝ ʢʦʤʧʘʥʠʠ ʚ ʈʦʩʩʠʠ ʮʝʥʳ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ ʜʣʷ ʢʘʞʜʦʛʦ 

ʨʝʛʠʦʥʘ ʩʪʘʣʠ  ʨʘʟʣʠʯʥʳʤʠ. ʏʝʤ ʜʘʣʴʰʝ ʧʦʪʨʝʙʠʪʝʣʴ ʥʘʭʦʜʠʪʩʷ ʦʪ ʧʦʩʪʘʚʱʠʢʘ, 

ʪʝʤ ʮʝʥʳ ʜʣʷ ʥʝʛʦ ʚʳʰʝ, ʪʘʢʞʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʩʪʘʥʦʚʷʪʩʷ 

ʚʩʝ ʜʦʨʦʞʝ.  

ʕʪʠ ʬʘʢʪʦʨʳ ʫʩʠʣʠʣʠ ʠʥʪʝʨʝʩ ʢ ʥʝʪʨʘʜʠʮʠʦʥʥʳʤ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ 

ʠʩʪʦʯʥʠʢʘʤ ʵʥʝʨʛʠʠ. ɺ ʈʦʩʩʠʠ ʙʠʦʤʘʩʩʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. ʍʦʪʷ ʫ ʥʘʩ ʚ ʩʪʨʘʥʝ 

ʩʦʩʨʝʜʦʪʦʯʝʥʦ 60% ʤʠʨʦʚʳʭ ʯʝʨʥʦʟʝʤʦʚ ʠ ʥʝʧʣʦʭʦ ʨʘʟʚʠʪʦ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, 

ʥʦ ʜʦʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʭʦʜʦʚ ʥʝʚʝʣʠʢʘ. 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʪʭʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʛʨʦʤʥʳʡ ʠʩʪʦʯʥʠʢ 

ʙʠʦʤʘʩʩʳ. ʆʪʭʦʜʳ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʥʝʨʛʠʠ, ʫʩʪʫʧʘʶʱʝʝ ʪʦʣʴʢʦ ʜʨʝʚʝʩʠʥʝ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʚʠʜʦʤ 

ʪʦʧʣʠʚʘ ʠʟ ʙʠʦʤʘʩʩʳ ʥʘ ɿʝʤʣʝ. ɹʠʦʤʘʩʩʘ ʤʦʞʝʪ ʩʧʝʮʠʘʣʴʥʦ ʚʳʨʘʱʠʚʘʪʴʩʷ ʥʘ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʣʘʥʪʘʮʠʷʭ ʚ ʚʠʜʝ ʨʘʩʪʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʪʨʘʚʳ. ɺʩʝ  ʚʠʜʳ 

ʨʘʩʪʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ. ʆʩʥʦʚʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʨʠ ʵʪʦʤ ʷʚʣʷʝʪʩʷ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʚʠʜʳ çʩʳʨʦʡè ʙʠʦʤʘʩʩʳ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʨʘʟʣʘʛʘʶʪʩʷ, 

ʧʦʵʪʦʤʫ ʥʝʤʥʦʛʠʝ ʧʨʠʛʦʜʥʳ ʜʣʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ. ʀʟ-ʟʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʙʠʦʤʘʩʩʳ ʥʘ 

ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʘ [1].  

ʄʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʠʟ ʙʠʦʤʘʩʩʳ ʦʩʥʦʚʘʥʳ ʥʘ ʩʣʝʜʫʶʱʠʭ 

ʧʨʦʮʝʩʩʘʭ: 

- ʇʨʷʤʦʝ ʩʞʠʛʘʥʠʝ ʙʠʦʤʘʩʩʳ.  

- ʊʝʨʤʦʭʠʤʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʦʛʘʱʝʥʥʦʛʦ ʪʦʧʣʠʚʘ. 

- ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ. ʊʘʢʠʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʢʘʢ 

ʘʥʘʵʨʦʙʥʦʝ ʩʙʨʘʞʠʚʘʥʠʝ ʠ ʬʝʨʤʝʥʪʘʮʠʷ, ʧʨʠʚʦʜʷʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʣʝʟʥʦʛʦ 

ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʠʣʠ ʞʠʜʢʦʛʦ ʪʦʧʣʠʚʘ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʙʦʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʷʚʣʷʝʪʩʷ 

ʪʝʧʣʦ. ʆʥʦ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʤʝʩʪʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ ʥʘ ʥʝʙʦʣʴʰʦʤ 

ʫʜʘʣʝʥʠʠ ʜʣʷ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʚ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʠʣʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʘʨʘ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʆʩʥʦʚʥʳʤ ʧʨʦʜʫʢʪʦʤ 

ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʪʚʝʨʜʦʝ, ʞʠʜʢʦʝ ʠʣʠ ʛʘʟʦʦʙʨʘʟʥʦʝ ʪʦʧʣʠʚʦ: ʟʘʤʝʥʠʪʝʣʠ ʠʣʠ 

ʜʦʙʘʚʢʠ ʢ ʙʝʥʟʠʥʫ, ʛʘʟ ʜʣʷ ʧʨʦʜʘʞʠ ʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʦʚʳʭ ʠʣʠ ʛʘʟʦʚʳʭ ʪʫʨʙʠʥ [2]. 

ʉʦʣʦʤʘ ʠʤʝʝʪ ʙʣʠʟʢʫʶ ʢ ʜʨʝʚʝʩʠʥʝ ʪʝʧʣʦʪʚʦʨʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʜʣʷ ʢʦʪʣʦʚ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ 

ʪʨʫʜʥʦʩʪʝʡ, ʠʟ-ʟʘ ʢʦʪʦʨʳʭ ʩʦʣʦʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʙʦʣʴʰʠʭ 
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ʢʦʪʣʘʭ, ʦʙʳʯʥʦ ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʠʩʪʝʤʘʭ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʠ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ʂʦʥʩʪʨʫʢʮʠʠ ʩʪʘʥʮʠʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʝʨʚʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʛʘʟʦʚʳʭ ʠʣʠ ʤʘʟʫʪʥʳʭ ʢʦʪʣʘʭ ʜʣʷ ʩʣʫʯʘʝʚ 

ʙʦʣʴʰʦʡ ʧʠʢʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʨʝʤʦʥʪʦʚ ʠ ʘʚʘʨʠʡ. ʂʦʥʚʝʡʝʨ ʧʦʜʘʝʪ ʩʦʣʦʤʫ ʚ 

ʥʠʞʥʶʶ ʯʘʩʪʴ ʢʦʪʣʘ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʤʘʩʩʠʚʥʘʷ ʞʝʣʝʟʥʘʷ ʨʝʰʝʪʢʘ. ɿʜʝʩʴ ʠ 

ʧʨʦʠʩʭʦʜʠʪ ʩʞʠʛʘʥʠʝ. ʈʝʰʝʪʢʘ ʦʙʳʯʥʦ ʜʝʣʠʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʟʦʥ ʩʛʦʨʘʥʠʷ, 

ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʥʪʠʣʷʪʦʨ, ʧʦʜʘʶʱʠʡ ʚʦʟʜʫʭ ʯʝʨʝʟ 

ʨʝʰʝʪʢʫ. ʉʞʠʛʘʥʠʝ ʤʦʞʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʥʝʟʘʚʠʩʠʤʦ ʚ ʢʘʞʜʦʡ ʟʦʥʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʣʥʦʝ ʩʞʠʛʘʥʠʝ ʩʦʣʦʤʳ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʛʦʨʶʯʠʭ ʚʝʱʝʩʪʚ 

(70%) ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʛʨʝʚʘ ʚʳʜʝʣʷʝʪʩʷ ʚ ʚʠʜʝ ʣʝʪʫʯʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʩʛʦʨʘʶʪ ʚ ʪʦʧʦʯʥʦʡ ʢʘʤʝʨʝ ʥʘʜ ʨʝʰʝʪʢʦʡ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ 

ʣʝʪʫʯʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚʪʦʨʠʯʥʳʡ ʚʦʟʜʫʭ ʧʦʜʘʝʪʩʷ ʯʝʨʝʟ ʬʦʨʩʫʥʢʠ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʩʪʝʥʢʘʭ ʢʦʪʣʘ. ʀʟ ʪʦʧʦʯʥʦʡ ʢʘʤʝʨʳ ʜʳʤʦʚʳʝ ʛʘʟʳ ʧʦʜʘʶʪʩʷ ʚ 

ʢʦʥʚʝʢʪʠʚʥʫʶ ʟʦʥʫ ʢʦʪʣʘ, ʚ ʢʦʪʦʨʦʡ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʝʧʣʘ ʧʝʨʝʜʘʝʪʩʷ ʯʝʨʝʟ 

ʩʪʝʥʢʠ ʢʦʪʣʘ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʚʦʜʝ. ʂʦʥʚʝʢʪʦʨ ʦʙʳʯʥʦ ʩʦʩʪʦʠʪ ʠʟ ʨʷʜʦʚ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʪʨʫʙ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʧʫʩʢʘʶʪʩʷ ʜʳʤʦʚʳʝ ʛʘʟʳ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʪʘʥʮʠʡ ʠʤʝʝʪʩʷ ʵʢʦʥʦʤʘʡʟʝʨ ï ʪʝʧʣʦʦʙʤʝʥʥʠʢ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ 

ʟʘ ʢʦʥʚʝʢʪʦʨʦʤ. ɺ ʵʢʦʥʦʤʘʡʟʝʨʝ ʧʨʦʠʩʭʦʜʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʝʨʝʜʘʯʘ ʪʝʧʣʘ 

ʚʦʜʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ [3].  

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʧʨʦʩʪʦʤʫ ʩʞʠʛʘʥʠʶ ʙʠʦʤʘʩʩʳ 

ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʙʠʦʛʘʟʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʞʠʛʘʥʠʷ ʝʛʦ ʥʘ ʛʘʟʦʧʦʨʰʥʝʚʳʭ 

ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʭ. 

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʛʘʟʠʬʠʢʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʘʨʦʚʦʡ 

ʪʝʭʥʦʣʦʛʠʝʡ ʷʚʣʷʶʪʩʷ: 

- ʚr ʩʦʢʠʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʂʇɼ; 

- ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʤʦʱʥʦʩʪʝʡ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʝʜʠʥʠʮ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ 

ʢɺʪ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʨʘʙʦʪʢʠ ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʨʝʞʠʤʝ 

ʢʦʛʝʥʝʨʘʮʠʠ; 

- ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ, ʤʦʜʫʣʴʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ ʜʚʠʛʘʪʝʣʝʡ ʩʦʜʝʨʞʘʪ ʤʝʥʴʰʝ ʚʳʙʨʦʩʦʚ, ʯʝʤ ʧʨʠ ʨʘʙʦʪʝ 

ʥʘ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ [4].  

ɺ ʦʩʥʦʚʝ ʨʘʙʦʪʳ ʤʠʥʠ-ʊʕʎ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʭʦʜʘʭ ʣʝʞʠʪ 

ʧʨʠʥʮʠʧ ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ï ʨʘʟʣʦʞʝʥʠʝ ʚʝʱʝʩʪʚ ʧʨʠ 

ʦʧʨʝʜʝʣʸʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʜʦʩʪʫʧʘ ʢʠʩʣʦʨʦʜʘ. ʀʤʝʥʥʦ ʵʪʦʪ 

ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʥʘ ʩʝʣʴʭʦʟʦʪʭʦʜʘʭ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʚʠʜʳ ʪʦʧʣʠʚʘ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠʟ ʦʪʭʦʜʦʚ ʩ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʠʤ ʂʇɼ. 

ʆʧʠʩʘʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʠʥʠ-ʊʕʎ: ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ  ʦʪʭʦʜʳ 

ʟʘʩʳʧʘʶʪʩʷ ʚ ʙʫʥʢʝʨ, ʩʥʘʙʞʸʥʥʳʡ ʚʦʨʦʰʠʪʝʣʝʤ, ʠ ʜʘʣʝʝ ʧʦʩʪʫʧʘʶʪ ʚ 

ʰʥʝʢʦʚʳʡ ʪʨʘʥʩʧʦʨʪʸʨ. ʐʥʝʢ ʦʩʫʱʝʩʪʚʣʷʝʪ ʜʦʟʠʨʦʚʘʥʥʫʶ ʧʦʜʘʯʫ ʪʦʧʣʠʚʘ ʚ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʧʨʝʚʨʘʱʝʥʠʷ ʪʦʧʣʠʚʘ ʚ ʛʦʨʶʯʠʝ 

ʛʘʟʳ. ɻʘʟ ʧʦʩʪʫʧʘʝʪ ʚ ʩʠʩʪʝʤʫ ʦʯʠʩʪʢʠ ʠ ʦʭʣʘʞʜʝʥʠʷ, ʜʘʣʝʝ ï ʚ ʜʚʠʛʘʪʝʣʴ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ. ɼʚʠʛʘʪʝʣʴ ʧʨʠʚʦʜʠʪ ʚ ʜʚʠʞʝʥʠʝ 
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ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨ, ʚʳʨʘʙʘʪʳʚʘʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʩʠʩʪʝʤʝ 

ʦʭʣʘʞʜʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʘʛʨʝʚ ʚʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʢʘʯʝʩʪʚʝ ʪʝʧʣʦʥʦʩʠʪʝʣʷ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. ʅʘʛʨʝʪʦʡ ʚʦʜʦʡ ʤʦʞʥʦ ʦʪʘʧʣʠʚʘʪʴ ʟʜʘʥʠʷ [5]. 

ɺ ʈʫʙʮʦʚʩʢʦʤ ʨʘʡʦʥʝ ʥʝʤʘʣʦ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʢʦʪʦʨʳʝ ʚʳʨʘʱʠʚʘʶʪ 

ʩʝʣʴʭʦʟʢʫʣʴʪʫʨʳ, ʘ ʦʪʭʦʜʳ ʧʨʦʩʪʦ ʧʝʨʝʧʘʭʠʚʘʶʪ ʠʣʠ ʩʞʠʛʘʶʪ  ʥʘ ʧʦʣʷʭ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʞʘʨʥʦʡ ʦʧʘʩʪʥʦʩʪʠ. ʅʘʰ ʛʦʨʦʜ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʜʘʣʝʢʦ ʦʪ 

ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʦʪ ʤʝʩʪ ʜʦʙʳʯʠ ʪʦʧʣʠʚʘ, ʧʦʵʪʦʤʫ ʫ ʥʘʩ ʚʳʩʦʢʠʝ 

ʮʝʥʳ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ. ʅʦ ʫ ʥʘʩ ʝʩʪʴ ʩʝʣʴʭʦʟʦʪʭʦʜʳ, ʢʦʪʦʨʳʝ ʤʘʣʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ, ʘ ʵʪʦ ʦʯʝʥʴ ʭʦʨʦʰʝʝ ʘʣʴʪʝʨʥʘʪʠʚʘ ʪʨʘʜʠʮʠʦʥʥʳʤ ʠʩʪʦʯʥʠʢʘʤ 

ʵʥʝʨʛʠʠ. ʇʦʩʪʨʦʡʢʘ, ʥʘʧʨʠʤʝʨ, ʤʠʥʠ-ʊʕʎ ʨʘʙʦʪʘʶʱʝʡ ʥʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʭʦʜʘʭ   ʧʦʟʚʦʣʠʪ: 

- ʫʤʝʥʴʰʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʥʝʵʬʬʝʢʪʠʚʥʫʶ ʫʛʦʣʴʥʫʶ ʢʦʪʝʣʴʥʫʶ; 

- ʩʥʘʙʞʘʪʴ ʪʝʧʣʦʤ ʥʘʩʝʣʝʥʠʝ ʦʪ ʨʘʙʦʪʘʶʱʠʭ ʜʚʠʛʘʪʝʣʝʡ; 

- ʫʣʫʯʰʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʦʪ 

ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʫʛʣʷ; 

- ʩʥʠʟʠʪʴ ʪʘʨʠʬʳ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʠ ʥʘ ʦʪʦʧʣʝʥʠʝ; 

- ʧʨʠʚʣʝʯʴ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ;  

- ʩʦʟʜʘʪʴ ʥʦʚʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨ r

1. ʈʝʩʫʨʩʳ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʀʕ ʚ ʈʦʩʩʠʠ / ʧʦʜ ʨʝʜ. ʇ.ʇ. 

ɹʝʟʨʫʢʠʭ ï ʉʇʙ.: ʅʘʫʢʘ, 2002. 314 ʩ. 

2. ɻ.ɻ. ɻʝʣʝʪʫʭʘ ʉʦʣʦʤʝʥʥʘʷ ʵʥʝʨʛʠʷ. / ʕʥʝʨʛʝʪʠʢʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

ʈʦʩʩʠʠ. 2006. ˉ6. ʉ. 7. 

3. ʕʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣ ʵʥʝʨʛʦʩʝʨʚʠʩʥʦʡ ʢʦʤʧʘʥʠʠ / ɺ.ɸ. ʇʝʪʨʫʱʝʥʢʦʚ // 

ɹʠʦʤʘʩʩʘ. 2009. ˉ4. ʉ. 3-7. 

4. www.enr.su 

5. www.urgk.ru 

 

ʕʅɽʈɻʆʉɹɽʈɽɾɽʅʀɽ ɺ ɾʂʍ 

ɽ.ʖ. ɽʩʘʫʣʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɻ.ɺ. ʇʣʝʭʘʥʦʚ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʞʠʣʠʱʥʦ-

ʢʦʤʤʫʥʘʣʴʥʦʤ ʭʦʟʷʡʩʪʚʝ. 

 

ɹʦʣʝʝ 80% ʩʪʦʠʤʦʩʪʠ ʫʩʣʫʛ ɾʂʍ ï ʵʪʦ ʧʦʩʪʘʚʢʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, 

ʪʝʧʣʘ, ʛʘʟʘ, ʛʦʨʷʯʝʡ ʠ ʭʦʣʦʜʥʦʡ ʚʦʜʳ. ʉʦʩʪʦʷʥʠʝ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʢʦʚʦ, ʯʪʦ 

ʙʦʣʝʝ 70% ʦʪ ʦʙʱʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʩʪʨʘʥʳ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ 

ʩʬʝʨʝ ʧʨʠʣʦʞʝʥʠʷ ʫʩʠʣʠʡ ʧʨʝʜʧʨʠʷʪʠʡ ɾʂʍ [1]. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ ʚ 4 ʠ ʙʦʣʝʝ ʨʘʟ 

ʧʨʝʚʦʩʭʦʜʠʪ ʘʥʘʣʦʛʠʯʥʳʝ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʨʘʥ ʩʦ ʩʭʦʜʥʳʤ ʢʣʠʤʘʪʦʤ. 

ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʚ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʦʤ ʩʝʢʪʦʨʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʘʩʪʝʪ 

ʦʧʝʨʝʞʘʶʱʠʤʠ ʪʝʤʧʘʤʠ ʠ ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʚʘʣʠʨʫʶʱʠʤ ʚ ʩʪʨʫʢʪʫʨʝ 

http://www.enr.su/
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ʵʥʝʨʛʦʙʘʣʘʥʩʘ ʧʦʩʝʣʝʥʠʷ. ʆʙʫʩʣʦʚʣʝʥʦ ʵʪʦ ʠ ʨʦʩʪʦʤ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ 

(ʧʨʠʦʙʨʝʪʘʶʪʩʷ ʚʩʝ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʪʦʚʘʨʳ), ʠ ʨʦʩʪʦʤ ʢʦʣʠʯʝʩʪʚʘ ʠ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʙʳʪʦʚʳʭ ʧʨʠʙʦʨʦʚ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʨʘʩʪʝʪ ʠ ʧʦʪʝʥʮʠʘʣ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʵʪʦʤ ʩʝʢʪʦʨʝ. ʆʜʥʘʢʦ ʚʳʩʚʦʙʦʞʜʝʥʠʶ ʵʪʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʦʯʝʥʴ ʩʠʣʴʥʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ: 

ʆʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʣʢʠʭ ʢʦʥʝʯʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʨʘʙʦʪʘʪʴ ʩ 

ʢʦʪʦʨʳʤʠ ʘʜʨʝʩʥʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʷʤʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʙʲʝʤʦʚ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʠ ʚʳʩʪʘʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʢ ʢʚʘʨʪʠʨʘʤ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ ʚ 

ʢʚʘʨʪʠʨʘʭ ʩʪʘʥʦʚʷʪʩʷ ʤʝʪʦʜʳ ʢʦʩʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ 

ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ, ʢʦʛʜʘ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʦʙʲʝʢʪʠʚʥʦ ʚʳʛʦʜʥʦ ʠʣʠ ʠʥʦʡ 

ʘʣʴʪʝʨʥʘʪʠʚʳ ʧʨʦʩʪʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ: 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʦʧʘʛʘʥʜʠʩʪʩʢʘʷ ʨʘʙʦʪʘ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʶʙʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠ ʚʳʛʦʜʘʭ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʦ ʯʘʩʪʥʦʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʧʦʣʴʟʝ ʪʘʢʠʭ ʜʝʡʩʪʚʠʡ. ʃʠʢʙʝʟ ʧʦ 

ʧʨʦʩʪʝʡʰʠʤ ʪʝʭʥʠʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ ï ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʥʘʙʦʨ 

ʧʨʦʩʪʝʡʰʠʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʳʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʥʝʯʥʦʛʦ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. ʅʘʧʨʠʤʝʨ, çʥʝʟʘʛʦʨʘʞʠʚʘʥʠʝ ʙʘʪʘʨʝʡè, ʫʩʪʘʥʦʚʢʘ 

ʪʝʧʣʦʦʪʨʘʞʘʶʱʠʭ ʵʢʨʘʥʦʚ ʤʝʞʜʫ ʩʪʝʥʦʡ ʠ ʙʘʪʘʨʝʝʡ, ʧʨʠʤʝʥʝʥʠʝ ʪʝʨʤʦʧʣʝʥʢʠ 

ʥʘ ʦʢʥʘ, ʦʪʣʘʜʢʘ ʚʝʥʪʠʣʷʮʠʠ, ʫʩʪʘʥʦʚʢʘ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʦʚ ʥʘ ʙʘʪʘʨʝʠ 

(ʨʘʜʠʘʪʦʨʥʳʝ ʪʝʨʤʦʩʪʘʪʳ), ʫʩʪʘʥʦʚʢʘ ʬʦʨʪʦʯʥʳʭ ʨʝʢʫʧʝʨʘʪʦʨʦʚ ʠ ʪ.ʜ. ʕʪʠ 

ʧʨʦʩʪʝʡʰʠʝ ʠ ʦʯʝʚʠʜʥʳʝ ʨʝʰʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʢʘʢ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʘʤʠʤʠ ʞʠʪʝʣʷʤʠ, ʪʘʢ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʫʧʨʘʚʣʷʶʱʝʡ 

ʢʦʤʧʘʥʠʠ. ɿʘʪʨʘʪʳ ʥʘ ʪʘʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʤʠʥʠʤʘʣʴʥʳ ʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ 

ʧʫʩʪʴ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʚ ʦʙʱʝʤ ʙʘʣʘʥʩʝ, ʥʦ ʦʯʝʚʠʜʥʳʡ ʚʠʜʠʤʳʡ ʵʬʬʝʢʪ.  

ʆʨʛʘʥʠʟʘʮʠʷ ʫʯʝʪʘ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ 

ʧʦʪʨʝʙʠʪʝʣʠ ʥʘʯʠʥʘʶʪ ʧʦʣʫʯʘʪʴ ʪʦʯʥʫʶ, ʜʦʩʪʦʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʚʦʝʤ 

ʧʦʪʨʝʙʣʝʥʠʠ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʚʦʠ ʨʘʩʭʦʜʳ ʥʘ 

ʢʦʤʤʫʥʘʣʴʥʳʝ ʫʩʣʫʛʠ (ʪʘʨʠʬ ʥʘ ʢʦʣʠʯʝʩʪʚʦ), ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʪʨʝʙʠʪʝʣʠ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʢʘʟʳʚʘʶʪʩʷ ʤʦʪʠʚʠʨʦʚʘʥʳ ʥʘ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ. 

ʇʦʵʪʦʤʫ ʚʦʧʨʦʩ ʫʩʪʘʥʦʚʢʠ ʧʨʠʙʦʨʦʚ ʫʯʝʪʘ ʚʩʝʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʘʩʯʝʪʦʚ ʟʘ ʧʦʪʨʝʙʣʷʝʤʳʝ ʵʥʝʨʛʦʨʝʩʫʨʩʳ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʩʯʝʪʯʠʢʘ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. ʈʝʯʴ ʠʜʝʪ ʦʙ ʫʩʪʘʥʦʚʢʝ ʚʦʜʦʤʝʨʦʚ ʚ ʢʘʞʜʫʶ ʢʚʘʨʪʠʨʫ ï ʚ 

ʥʦʚʳʭ ʜʦʤʘʭ, ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ ʛʦʩʧʨʠʝʤʢʠ ʟʜʘʥʠʷ. ʋʩʪʘʥʦʚʢʘ 

ʜʚʫʭʩʪʘʚʦʯʥʳʭ (ʜʚʫʭʟʦʥʥʳʭ) ʧʦʢʚʘʨʪʠʨʥʳʭ ʩʯʝʪʯʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ï 

ʧʦʟʚʦʣʷʝʪ ʧʦʪʨʝʙʠʪʝʣʷʤ ʧʦʣʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʯʘʩʪʴ ʩʚʦʠʭ ʵʥʝʨʛʦʝʤʢʠʭ 

ʙʳʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʥʝʩʪʠ ʥʘ ʚʨʝʤʷ, ʢʦʛʜʘ ʜʝʡʩʪʚʫʝʪ ʧʦʥʠʞʝʥʥʳʡ ʪʘʨʠʬ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʨʝʙʠʪʝʣʠ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʥʠʞʘʪʴ ʩʚʦʠ ʩʯʝʪʘ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠ ʁʜʦ 30%. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʱʝʜʦʤʦʚʳʭ 

ʧʨʠʙʦʨʦʚ ʫʯʝʪʘ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʶʱʝʡ ʢʦʤʧʘʥʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʥʪʨʦʣʷ 
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ʧʦʢʘʟʘʥʠʡ ʧʨʠʙʦʨʦʚ ʫʯʝʪʘ ʚʦʜʳ (ʧʦʢʚʘʨʪʠʨʥʳʭ ʠ ʦʙʱʝʜʦʤʦʚʳʭ) ʠ 

ʚʦʜʦʨʘʟʙʦʨʥʦʡ ʘʨʤʘʪʫʨʳ, ʯʝʨʝʟ ʢʦʥʪʨʦʣʴ ʥʦʯʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʚʳʷʚʣʷʪʴ 

ʧʦʚʳʰʝʥʥʳʝ ʫʪʝʯʢʠ ʠ ʪʦʯʝʯʥʦ ʫʩʪʨʘʥʷʪʴ ʠʭ. ɺʳʷʚʣʷʪʴ ʩʣʫʯʘʠ ʭʠʱʝʥʠʷ ʠ 

ʧʦʚʳʰʝʥʥʦʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʷʝʪ ʘʜʨʝʩʥʦ 

ʨʘʙʦʪʘʪʴ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʠʟʙʳʪʦʯʥʦ ʠʣʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦ ʪʨʘʪʷʪ 

ʵʥʝʨʛʠʶ [3].  

ʇʨʠ ʢʘʧʠʪʘʣʴʥʦʤ ʨʝʤʦʥʪʝ ʟʜʘʥʠʷ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʢʘʧʠʪʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʜʘʥʠʷ/ʧʦʤʝʱʝʥʠʷ ʠ ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ ʚʦʧʨʦʩʘʤ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʠʤʝʥʥʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʚʦʟʤʦʞʥʦ ʚʥʝʜʨʝʥʠʷ ʨʷʜʘ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʥʠʞʘʶʪ ʦʙʱʝʜʦʤʦʚʦʝ 

ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʩʥʠʞʘʶʪ ʙʨʝʤʷ ʦʧʣʘʪʳ ʢʦʤʤʫʥʘʣʴʥʳʭ 

ʫʩʣʫʛ ʜʣʷ ʞʠʪʝʣʝʡ ʵʪʦʛʦ ʜʦʤʘ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʨʝʰʝʥʠʡ 

ʦʪʥʦʩʷʪʩʷ: ʫʩʪʘʥʦʚʢʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʯʝʪʘ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ; ʚʥʝʜʨʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʨʘʟʚʦʜʢʠ ʪʨʫʙ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʚ 

ʢʚʘʨʪʠʨʘʭ (ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʨʝʛʫʣʷʪʦʨʘʤʠ ʠ ʪʝʨʤʦʩʪʘʪʘʤʠ ʧʦʟʚʦʣʷʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʣʦʢʘʣʴʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʚʘʨʪʠʨʘʭ); ʟʘʜʝʣʢʘ 

ʰʚʦʚ, ʱʝʣʝʡ, ʢʘʧʠʪʘʣʴʥʦʝ ʫʪʝʧʣʝʥʠʝ; ʥʘʣʘʜʢʘ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʠ ʪ.ʜ. 

ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ: ʧʨʦʢʣʘʜʢʘ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ "ʪʨʫʙʘ ʚ ʪʨʫʙʝ" ʩ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʦʚʦʡ ʠʟʦʣʷʮʠʝʡ; ʧʨʠʤʝʥʝʥʠʝ 

ʩʠʩʪʝʤ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ; ʟʘʤʝʥʘ 

ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʭ ʢʦʞʫʭʦʪʨʫʙʥʳʭ ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ ʥʘ ʎʊʇ ʥʘ ʧʣʘʩʪʠʥʯʘʪʳʝ; 

ʫʩʪʨʘʥʝʥʠʝ ʪʝʯʝʡ; ʟʘʢʨʳʪʠʝ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʭ ʠ ʥʝʥʘʛʨʫʞʝʥʥʳʭ ʢʦʪʝʣʴʥʳʭ. 

ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ ʠ ʩʠʩʪʝʤʳ 

ʦʩʚʝʱʝʥʠʷ: ʠʩʢʣʶʯʝʥʠʝ ʥʝʜʦʛʨʫʟʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ (ʤʝʥʝʝ 30%) ʘ ʪʘʢʞʝ ʠʭ 

ʧʝʨʝʛʨʫʟʘ; ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʟʘʤʝʥʘ ʠʟʦʣʷʪʦʨʦʚ ʥʘ ʃʕʇ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʚʝʪʦʚʦʜʦʚ ʜʣʷ ʧʦʜʩʚʝʪʢʠ ʪʝʤʥʳʭ ʧʦʤʝʱʝʥʠʡ; ʧʨʠʤʝʥʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 

ʚʳʢʣʶʯʘʪʝʣʝʡ ʜʣʷ ʜʝʞʫʨʥʦʛʦ ʦʩʚʝʱʝʥʠʷ; ʧʨʠʤʝʥʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 

ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ ʩ ʩʦʝʜʠʥʝʥʠʷ "ʪʨʝʫʛʦʣʴʥʠʢ" ʥʘ ʩʦʝʜʠʥʝʥʠʝ "ʟʚʝʟʜʘ" ʧʨʠ 

ʤʘʣʦʥʘʛʨʫʞʝʥʥʳʭ ʨʝʞʠʤʘʭ ʠ ʪ.ʜ. 

ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ: ʩʘʥʘʮʠʷ ʚʝʪʭʠʭ 

ʫʯʘʩʪʢʦʚ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ; ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ 

ʩʪʘʣʴʥʳʭ ʪʨʫʙʦʨʦʚʦʜʦʚ; ʦʧʪʠʤʠʟʘʮʠʷ ʨʝʞʠʤʦʚ ʧʨʦʤʳʚʢʠ ʬʠʣʴʪʨʦʚ; ʚʥʝʜʨʝʥʠʝ 

ʩʠʩʪʝʤ ʚʦʜʦʦʙʦʨʦʪʘ ʥʘ ʚʦʜʦʟʘʙʦʨʘʭ; ʟʘʤʝʥʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʪʨʫʙ ʥʘ 

ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ; ʫʩʪʘʥʦʚʢʘ ʩʯʝʪʯʠʢʦʚ ʨʘʩʭʦʜʘ ʚʦʜʳ ʥʘ ʚʭʦʜʘʭ ʦʙʲʝʢʪʦʚ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ; 

"ʅʝʪʨʘʜʠʮʠʦʥʥʳʝ" ʩʧʦʩʦʙʳ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ɾʂʍ ʪʘʢʞʝ ʘʢʪʫʘʣʴʥʳ ʚ 

ʥʘʰʝ ʚʨʝʤʷ. ʊʘʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʷʚʣʷʶʪʩʷ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʘ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʠ 

ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʦʪʦʧʣʝʥʠʷ ʠ ɻɺʉ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʥʝʯʥʳʭ 

ʢʦʣʣʝʢʪʦʨʦʚ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʦʪʦʧʣʝʥʠʷ 

ʟʜʘʥʠʡ; ʧʨʠʤʝʥʝʥʠʝ ʛʘʟʦʛʝʥʝʨʘʪʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʟʘʤʝʱʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ 

ʛʘʟʘ ʠ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʰʘʭʪʥʦʛʦ ʤʝʪʘʥʘ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʥʳʭ 



188 

 

ʧʫʥʢʪʦʚ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʘ ʦʙʨʘʪʥʦʡ ʩʝʪʝʚʦʡ ʚʦʜʳ ʜʣʷ ʩʥʝʛʦʧʣʘʚʠʣʴʥʳʭ 

ʫʩʪʘʥʦʚʦʢ [3]. 

ʆʩʥʦʚʥʳʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʚʦ ʚʥʝʜʨʝʥʠʠ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʧʨʦʝʢʪʦʚ ʠ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʤ 

ʭʦʟʷʡʩʪʚʝ ʜʦʣʞʥʳ ʩʪʘʪʴ ʫʧʨʘʚʣʷʶʱʠʝ ʢʦʤʧʘʥʠʠ (ʠʩʧʦʣʥʠʪʝʣʠ ʢʦʤʤʫʥʘʣʴʥʳʭ 

ʫʩʣʫʛ). ʆʩʥʦʚʥʦʡ ʜʦʭʦʜ ʫʧʨʘʚʣʷʶʱʠʝ ʢʦʤʧʘʥʠʠ ʙʫʜʫʪ ʧʦʣʫʯʘʪʴ ʦʪ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʞʠʪʝʣʷʤ ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ, ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʢʘʟʘʥʠʷ 

ʢʦʪʦʨʳʭ ʦʥʠ ʧʨʠʦʙʨʝʪʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. 

ɺʥʝʜʨʝʥʠʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʢʘʯʝʩʪʚʘ ʦʢʘʟʳʚʘʝʤʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 23 ʥʦʷʙʨʷ 2009 ʛ. N 

261ʌɿ  "ʆʙ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠ ʠ ʦ ʧʦʚʳʰʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʦ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ". 

2. ʀʚʘʥʦʚ ɺ.ɺ., ʂʦʨʦʙʦʚʘ ɸ.ʅ. ʄʫʥʠʮʠʧʘʣʴʥʳʡ ʤʝʥʝʜʞʤʝʥʪ. ʉʧʨʘʚ. ʧʦʩʦʙ. 

2007. 

3. http://portal-energo.ru/articles/details/id/40  ʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʚ ɾʂʍ. 

 

ʉʊʆʀʄʆʉʊʔ ʕʃɽʂʊʈʆʕʅɽʈɻʀʀ ʂɸʂ ʆʉʅʆɺʅɸʗ ʇʈʀʏʀʅɸ 

ʅʀɿʂʆʁ ʀʅɺɽʉʊʀʎʀʆʅʅʆʁ ʇʈʀɺʃɽʂɸʊɽʃʔʅʆʉʊʀ ʈɽɻʀʆʅɸ 
ʄ.ʉ. ɿʘʭʘʨʦʚ, ʈ.ɽ. ɼʤʠʪʨʦʥʷʢ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɻ.ɺ. ʇʣʝʭʘʥʦʚ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʫʢʨʝʧʣʝʥʠʷ ʧʦʟʠʮʠʡ ʈʦʩʩʠʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʘʨʝʥʝ ʷʚʣʷʶʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʩʦʟʜʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ 

ʫʩʣʦʚʠʡ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʚ ʢʘʞʜʦʤ ʨʝʛʠʦʥʝ. ɻʣʘʚʥʘʷ ʥʝʨʝʰʝʥʥʘʷ 

ʧʨʦʙʣʝʤʘ ï ʛʣʫʙʦʢʠʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ 

ʮʝʥʪʨʘʤʠ ʈʌ ʠ ʜʝʧʨʝʩʩʠʚʥʦʡ ʧʝʨʠʬʝʨʠʝʡ. 

ɼʝʧʨʝʩʩʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʪʪʦʢʫ ʤʦʣʦʜʝʞʠ ʠ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʠʟ ʨʝʛʠʦʥʦʚ ʩ ʤʘʣʦʡ ʩʪʝʧʝʥʴʶ ʦʩʚʦʝʥʥʦʩʪʠ ʠ 

ʨʘʟʚʠʪʦʩʪʠ, ʯʪʦ ʝʱʝ ʙʦʣʴʰʝ ʫʩʫʛʫʙʣʷʝʪ ʪʝʥʜʝʥʮʠʶ ʥʘʨʘʩʪʘʥʠʷ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʜʠʩʧʨʦʧʦʨʮʠʡ ʠ ʜʝʛʨʘʜʘʮʠʠ ʦʪʩʪʘʣʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ɻʦʨʦʜ ʈʫʙʮʦʚʩʢ ʦʙʨʘʟʦʚʘʥ ʚ 1892 ʛʦʜʫ ʢʘʢ ʧʦʩʝʣʝʥʠʝ ʧʝʨʝʩʝʣʝʥʮʝʚ ʠʟ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ʇʦʩʝʣʝʥʠʝ ʧʦʣʫʯʠʣʦ ʩʪʘʪʫʩ ʛʦʨʦʜʘ ʫʞʝ ʚ 1927 ʛʦʜʫ.  

ɺ ɺʝʣʠʢʫʶ ʆʪʝʯʝʩʪʚʝʥʥʫʶ ʚʦʡʥʫ ʥʘ ʙʘʟʝ ʵʚʘʢʫʠʨʦʚʘʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠʟ 

ʍʘʨʴʢʦʚʘ ʠ ʆʜʝʩʩʳ ʥʘʯʘʣʦʩʴ ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʦʨʦʜʘ. ʉ 

1957 ʛʦʜʘ ʥʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʨʘʙʦʪʘʣʠ 5 ʢʨʫʧʥʳʭ ʟʘʚʦʜʦʚ. ɻʦʨʦʜ ʨʘʟʚʠʚʘʣʩʷ ʢʘʢ 

ʢʨʫʧʥʳʡ ʮʝʥʪʨ ʩʝʣʴʭʦʟʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʉʠʙʠʨʠ ʠ ʩʪʨʘʥʳ. ɸʢʪʠʚʥʦ 

ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʦʩʥʦʚʥʘʷ ʩʦʮʠʘʣʴʥʘʷ ʩʬʝʨʘ  ʛʦʨʦʜʘ.  
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ʂʨʠʟʠʩ 90-ʭ ʛʦʜʦʚ ʧʨʠʚʝʣ ʢ ʙʘʥʢʨʦʪʩʪʚʫ ʦʩʥʦʚʥʳʭ ʟʘʚʦʜʦʚ, ʫʪʨʘʪʝ ʩʪʘʪʫʩʘ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʠʭ ʧʦʪʝʨʴ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʨʝʛʠʦʥ ʷʚʣʷʝʪʩʷ ʜʝʧʨʝʩʩʠʚʥʳʤ ʫʞʝ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 20 ʣʝʪ.  

ʈʦʩʩʠʡʩʢʠʡ ʩʦʶʟ ʠʥʞʝʥʝʨʦʚ ʩʨʘʚʥʠʣ 164 ʛʦʨʦʜʘ ʈʦʩʩʠʠ ʩ ʥʘʩʝʣʝʥʠʝʤ 100 

ʠ ʙʦʣʝʝ ʪʳʩʷʯ ʯʝʣʦʚʝʢ. ʈʝʡʪʠʥʛ ʠʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚʣʷʣʩʷ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʫʩʣʦʚʠʡ, ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ, 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʥʝʜʚʠʞʠʤʦʩʪʴ ʠ ʪʘʢ ʜʘʣʝʝ. 

ɹʘʨʥʘʫʣ ʟʘʥʷʣ ʚ ʨʝʡʪʠʥʛʝ 53 ʤʝʩʪʦ. ʕʪʦ ʭʫʜʰʠʡ ʨʝʟʫʣʴʪʘʪ ʩʨʝʜʠ 

ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ. ʊʘʢ, ʅʦʚʦʩʠʙʠʨʩʢ ʦʢʘʟʘʣʩʷ ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ, ʂʨʘʩʥʦʷʨʩʢ ï 

ʥʘ ʜʝʩʷʪʦʤ. ɺ ʧʝʨʚʫʶ ʩʦʪʥʶ ʠʟ ʩʠʙʠʨʩʢʠʭ ʛʦʨʦʜʦʚ ʚʭʦʜʷʪ ʪʘʢʞʝ ʆʤʩʢ (12 

ʤʝʩʪʦ), ʊʦʤʩʢ (13), ʀʨʢʫʪʩʢ (21), ʂʝʤʝʨʦʚʦ (43). ɺ ʨʝʡʪʠʥʛ ʧʦʧʘʣʠ ʝʱʝ ʜʚʘ 

ʘʣʪʘʡʩʢʠʭ ʛʦʨʦʜʘ: ɹʠʡʩʢ (150) ʠ ʈʫʙʮʦʚʩʢ (ʧʨʝʜʧʦʩʣʝʜʥʝʝ 163 ʤʝʩʪʦ) [1]. 

ʂʘʢ ʩʣʫʯʠʣʦʩʴ, ʯʪʦ ʨʘʥʝʝ ʧʨʦʮʚʝʪʘʶʱʠʡ ʛʦʨʦʜ, ʠʤʝʶʱʠʡ ʟʘʚʦʜʳ ʩʦʶʟʥʦʛʦ 

ʟʥʘʯʝʥʠʷ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʧʨʠʛʨʘʥʠʯʥʦʡ ʟʦʥʝ, ʦʢʘʟʘʣʩʷ ʥʘ 163 ʤʝʩʪʝ ʧʦ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ? 

ʉʦʚʨʝʤʝʥʥʘʷ ʈʦʩʩʠʷ ʚʳʜʝʣʷʝʪʩʷ ʥʘ ʬʦʥʝ ʚʩʝʛʦ ʤʠʨʘ ʨʦʩʪʦʤ ʜʦʙʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʧʘʜʦʤ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ. ʉʝʡʯʘʩ ʫʧʦʨ ʠʜʝʪ ʥʘ ʜʦʙʳʯʫ ʠ 

ʧʨʦʜʘʞʫ ʩʳʨʴʷ ʟʘ ʛʨʘʥʠʮʫ. ʈʦʩʩʠʷ ʩʪʘʣʘ ʩʳʨʴʝʚʳʤ ʜʦʥʦʨʦʤ ʜʣʷ ʚʩʝʛʦ ʤʠʨʘ. 

ʅʳʥʝʰʥʷʷ ʧʦʣʠʪʠʢʘ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʚʠʪʠʷ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʨʘʡʦʥʳ, ʛʜʝ ʥʝʪ ʜʦʙʳʯʠ ʩʳʨʴʷ, ʠ ʪʝʤ ʙʦʣʝʝ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʨʝʛʠʦʥʳ.    

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ, ʧʦ ʢʦʪʦʨʳʤ ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʛʦʨʦʜ ʈʫʙʮʦʚʩʢ, ʷʚʣʷʝʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʠʥʚʝʩʪʠʮʠʡ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʚʳʜʝʣʠʣʠ ʩʪʦʠʤʦʩʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʢʘʢ ʦʩʥʦʚʥʫʶ 

ʧʨʠʯʠʥʫ ʥʠʟʢʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ. 

ɻʦʨʦʜ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʟʦʥʝ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʫʭʦʛʦ ʢʣʠʤʘʪʘ ʩ 

ʞʘʨʢʠʤ, ʢʦʨʦʪʢʠʤ ʣʝʪʦʤ ʠ ʭʦʣʦʜʥʦʡ ʤʘʣʦʩʥʝʞʥʦʡ ʟʠʤʦʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʡʩʷ 

ʩʠʣʴʥʳʤʠ ʤʝʪʝʣʷʤʠ. ʉʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʨʘʚʥʘ -1,6Áʉ. ʉʘʤʳʡ 

ʭʦʣʦʜʥʳʡ ʤʝʩʷʮ ï ʷʥʚʘʨʴ ʩʦ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ -17,8Áʉ. ʉʘʤʳʡ ʪʝʧʣʳʡ 

ʤʝʩʷʮ ï ʠʶʣʴ +20,3Áʉ. ʇʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨ ʩʦʩʪʘʚʣʷʝʪ: ʤʠʥʠʤʫʤ -49Áʉ, 

ʤʘʢʩʠʤʫʤ +41Á [2]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘ ʧʦʩʪʨʦʡʢʫ ʧʨʝʜʧʨʠʷʪʠʷ, ʟʘʚʦʜʘ, ʞʠʣʴʷ ʪʨʝʙʫʝʪʩʷ ʛʦʨʘʟʜʦ 

ʙʦʣʴʰʝ ʤʘʪʝʨʠʘʣʘ, ʩʨʝʜʩʪʚ ʠ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʯʝʤ ʚ ʨʘʡʦʥʘʭ ʩ ʙʦʣʝʝ 

ʤʷʛʢʠʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ.  

ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʩʦʢʦʤʫ ʧʦʪʨʝʙʣʝʥʠʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʢʘʢ 

ʚ ʟʠʤʥʠʡ, ʪʘʢ ʠ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ɿʠʤʦʡ ʦʥʘ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʦʪʦʧʣʝʥʠʝ, ʣʝʪʦʤ ʥʘ 

ʚʝʥʪʠʣʷʮʠʶ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ.  

ɺ ʈʫʙʮʦʚʩʢʝ ʠʤʝʶʱʠʝʩʷ ʤʦʱʥʦʩʪʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʜʦʚʣʝʪʚʦʨʷʶʪ 

ʧʦʪʨʝʙʥʦʩʪʠ ʛʦʨʦʜʘ, ʥʦ ʠʭ ʠʟʥʦʩ ʨʘʚʝʥ 98%.  

ɺʳʩʦʢʠʡ ʠʟʥʦʩ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʫʜʘʣʝʥʥʦʩʪʴʶ ʦʪ ʤʝʩʪ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠʚʦʜʷʪ ʢ ʙʦʣʴʰʠʤ ʧʦʪʝʨʷʤ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʝ, ʟʘ 

ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʩʷ ʧʣʘʪʠʪʴ. ʊʘʢʞʝ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʝʡʩʪʚʫʶʱʠʝ 

ʤʦʱʥʦʩʪʠ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʣʠʰʴ ʪʝʢʫʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ, ʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠʜʝʪʩʷ ʦʙʥʦʚʣʷʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʯʪʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠʚʝʜʝʪ 

ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʟʘʪʨʘʪʘʤ. 



190 

 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʪʦʠʤʦʩʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʩʦʩʪʘʚʣʷʝʪ 

2,98 ʨʫʙ. ʟʘ 1 ʢɺʪʯ. ʄʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʜʨʫʛʠʤʠ ʨʝʛʠʦʥʘʤʠ: ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ 

ï 2,03 ʨʫʙ., ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ ï 2,28 ʨʫʙ., ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ ï 2,64 ʨʫʙ., 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ ï 2,66 ʨʫʙ., ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ  ï 2,30 ʨʫʙ., 

ʈʝʩʧʫʙʣʠʢʘ ʊʳʚʘ ï 2,30 ʨʫʙ., ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ ï 1,60 ʨʫʙ., ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ 

ï 0,71 ʨʫʙ. [4]. 

ʇʨʝʜʧʨʠʷʪʠʷ ʞʝ ʧʣʘʪʷʪ ʟʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʚ 2-3 ʨʘʟʘ ʙʦʣʴʰʝ. ʅʘʧʨʠʤʝʨ, 

ʆɸʆ çʈʫʙʮʦʚʩʢʠʡ ʭʣʝʙʦʢʦʤʙʠʥʘʪè, ʧʦʪʨʝʙʣʷʝʪ 100000 ʢɺʪʯ ʠ ʧʣʘʪʠʪ 300000 

ʨʫʙ., ʥʫʞʥʦ ʫʪʦʯʥʠʪʴ, ʯʪʦ ʵʪʦ ʣʴʛʦʪʥʘʷ ʮʝʥʘ. ɸ ʤʘʛʘʟʠʥ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʧʨʦʜʘʚʘʪʴ ʵʪʦʪ ʭʣʝʙ, ʙʫʜʝʪ ʧʣʘʪʠʪʴ ʦʢʦʣʦ 7 ʨʫʙ. ʟʘ 1ʢɺʪʯ. ɺ ʩʪʦʠʤʦʩʪʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʪʦʚʘʨʘ ï ʜʦ 30% ʵʪʦ ʟʘʪʨʘʪʳ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ɺʦʪ ʠ 

ʧʦʣʫʯʘʝʪʩʷ, ʚ ʦʜʠʥ ʪʦʚʘʨ ʚʢʣʘʜʳʚʘʝʪʩʷ ʟʘʪʨʘʪʳ ʜʚʘʞʜʳ ï ʧʝʨʚʳʡ ʨʘʟ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ, ʚʪʦʨʦʡ ʧʨʠ ʧʨʦʜʘʞʝ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ 

ʮʝʥʳ ʠ ʩʧʘʜʫ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʏʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʢʨʠʪʝʨʠʝʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ.  

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʛ. ʈʫʙʮʦʚʩʢ ʧʨʦʠʛʨʳʚʘʝʪ ʚ ʧʣʘʥʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʙʦʣʴʰʠʥʩʪʚʫ ʩʚʦʠʭ ʩʦʩʝʜʝʡ. ʆʥ ʥʝ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ 

ʢʦʥʢʫʨʝʥʮʠʶ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ɽʱʝ ʙʦʣʝʝ ʩʪʨʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʩʢʣʘʜʳʚʘʝʪʩʷ, ʢʦʛʜʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʟʘ 

ʛʨʘʥʠʮʫ ʧʨʦʜʘʝʪʩʷ ʜʝʰʝʚʣʝ, ʯʝʤ ʚʥʫʪʨʠ ʩʪʨʘʥʳ ʜʣʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʩʝʡʯʘʩ ʈʦʩʩʠʷ ʧʦʩʪʘʚʣʷʝʪ ʚ ʂʠʪʘʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʧʦ ʦʧʪʦʚʦʡ ʮʝʥʝ, 

ʨʘʚʥʦʡ 1,5 ʨʫʙ. ʟʘ 1ʢɺʪʯ, ʜʦ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʦʥʘ ʜʦʭʦʜʠʪ, ʢʦʥʝʯʥʦ, 

ʥʝʤʥʦʛʦ ʜʦʨʦʞʝ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʝʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ, ʥʦ ʢʠʪʘʡʩʢʦʝ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʧʦʣʠʪʠʢʠ ʧʦ ʫʜʝʨʞʘʥʠʶ ʮʝʥ, ʠ ʨʘʟʥʠʮʘ ʚʩʝ 

ʨʘʚʥʦ ʩʫʱʝʩʪʚʝʥʥʘ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʞʠʪʝʣʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʧʣʘʪʷʪ 5,20 ʨʫʙ. 

ʟʘ 1 ʢɺʪʯ. ʏʪʦ ʪʘʢʞʝ ʜʝʣʘʝʪ ʝʛʦ ʥʝʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʳʤ [5]. 

ʇʨʦʙʣʝʤʘ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʫ ʥʘʩ ʚ ʩʪʨʘʥʝ ï ʵʪʦ ʥʝ 

ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ, ʵʪʦ ʙʦʣʴʰʝ ʧʦʣʠʪʠʯʝʩʢʘʷ. 

ʄʳ ʚʳʜʝʣʠʣʠ  2 ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ: 

1. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʥʘ ʫʨʦʚʥʝ ʚʩʝʡ ʩʪʨʘʥʳ ï ʧʨʠʥʷʪʠʝ ʟʘʢʦʥʘ ʦʙ 

ʫʜʝʨʞʘʥʠʠ ʨʦʩʪʘ ʮʝʥ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. 

2. ʈʝʰʝʥʠʝ ʠʤʝʥʥʦ ʜʣʷ ʛʦʨʦʜʘ ʈʫʙʮʦʚʩʢ ï ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʚʳʨʘʙʦʪʢʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʈʫʙʮʦʚʩʢʦʡ ʊʕʎ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨ r

1. ɻʝʥʝʨʘʣʴʥʳʡ ʨʝʡʪʠʥʛ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʈʦʩʩʠʡʩʢʠʭ ʛʦʨʦʜʦʚ ï 2011 ʛ. 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: http:// www.ʨʦʩʩʠʡʩʢʠʡ-ʩʦʶʟ-

ʠʥʞʝʥʝʨʦʚ.ʨʬ/ʨʝʡʪʠʥʛ-ʨʦʩʩʠʡʩʢʠʭ-ʛʦʨʦʜʦʚ/ 

2. ʉʨʝʜʥʝʛʦʜʦʚʳʝ ʪʝʤʧʝʨʘʪʫʨ rʧʦ ʛʦʨʦʜʘʤ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

http:// http://thermo.karelia.ru/weather/w_precips_ru_rub.shtml 

3. ʇʨʝʜʝʣʴʥʳʝ ʤʠʥʠʤʘʣʴʥʳʝ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʫʨʦʚʥʠ ʪʘʨʠʬʦʚ ʥʘ 
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[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: http:// hab.mk.ru/article/2013/02/20/815298-ishaev-

predlagaet-forsirovannoe-razvitie-dalnego-vostoka-za-schet-vozmozhnostey.html 

 

ɺʆɿʄʆɾʅʆʉʊʔ ʇʈʆʀɿɺʆɼʉʊɺɸ ʕʃɽʂʊʈʆʅʅʓʍ ʋʉʊʈʆʁʉʊɺ 

ʀ.ʖ. ʀʚʘʥʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɻ.ɺ. ʇʣʝʭʘʥʦʚ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʉʦʚʨʝʤʝʥʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʨʘʟʚʠʪʠʝʤ 

ʵʣʝʢʪʨʦʥʠʢʠ. ʀʩʢʣʶʯʠʪʝʣʴʥʘʷ ʨʦʣʴ ʣɻʝʢʪʨʦʥʠʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʪʨʝʤʠʪʝʣʴʥʦʤ 

ʠ ʨʝʚʦʣʶʮʠʦʥʥʦʤ ʚʣʠʷʥʠʠ ʥʘ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ʐʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʥʠʢʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʦʢʘʟʘʣʦ ʠ 

ʧʨʦʜʦʣʞʘʝʪ ʦʢʘʟʳʚʘʪʴ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʨʘʟ ʞʠʟʥʠ 

ʣʶʜʝʡ. ɺʦ ʤʥʦʛʦʤ ʙʣʘʛʦʜʘʨʷ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʝ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʣʶʜʝʡ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, 

ʧʦʚʳʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʨʘʩʪʝʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʙʱʝʩʪʚʘ. ʈʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʥʥʦʡ 

ʪʝʭʥʠʢʠ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ, ʤʦʞʝʪ ʩʪʘʪʴ ʦʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ 

ʧʫʪʝʡ ʚʦʟʨʦʞʜʝʥʠʷ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʢʘʢ ʜʣʷ ʠʥʚʝʩʪʠʮʠʡ, 

ʪʘʢ ʠ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʠʢʨʦʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ. ʆʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʣʝʢʪʨʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʚʳʧʫʱʝʥʥʳʝ 10-20 ʣʝʪ ʥʘʟʘʜ, ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʬʠʟʠʯʝʩʢʠ ʠ ʤʦʨʘʣʴʥʦ 

ʫʩʪʘʨʝʣʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʯʘʩʪʦʤʫ ʚʳʭʦʜʫ ʠʭ ʠʟ ʩʪʨʦʷ, ʘ ʦʪʩʫʪʩʪʚʠʝ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʣʠ ʠʩʪʝʯʝʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʣʦʞʥʷʝʪ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ. 

ʉʣʦʚʦʩʦʯʝʪʘʥʠʝ çʩʨʦʢ ʩʣʫʞʙʳè ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ ʧʦʣʫʯʠʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʚ 

ʨʦʩʩʠʡʩʢʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ. ʈʘʥʴʰʝ ʝʛʦ ʫʧʦʪʨʝʙʣʷʣʠ, ʚ ʦʩʥʦʚʥʦʤ, ʚ 

ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʨʠ ʦʧʠʩʘʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʩʪʘʥʜʘʨʪʦʚ, 

ʧʨʠʥʷʪʳʭ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʦʪʨʘʩʣʷʭ ʠʣʠ ʢʦʥʢʨʝʪʥʦ ʜʣʷ ʜʘʥʥʦʛʦ 

ʧʨʝʜʤʝʪʘ/ʧʨʝʜʤʝʪʦʚ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʨʦʢʘ ʩʣʫʞʙʳ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʠʩʭʦʜʷ ʠʟ ʚʠʜʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ. ʅʘʯʠʥʘʷ ʦʪ 

ʤʝʥʴʰʝʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ (ʜʦ 1-2 ʣʝʪ) ʪʘʢʠʭ ʧʨʠʙʦʨʦʚ, ʢʘʢ ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ, 

ʵʣʝʢʪʨʦʯʘʡʥʠʢʠ, ʠ ʟʘʢʘʥʯʠʚʘʷ ʜʣʠʪʝʣʴʥʳʤ (ʜʦ 15-20 ʣʝʪ) ʩʨʦʢʦʤ ʩʣʫʞʙʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʥʘʜʝʞʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʭʦʣʦʜʠʣʴʥʠʢʠ, ʪʝʣʝʚʠʟʦʨʳ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ 5-7 ʣʝʪ ʚ ʩʪʠʨʘʣʴʥʳʭ ʤʘʰʠʥʘʭ ʠʟʥʘʰʠʚʘʶʪʩʷ 

ʨʝʟʠʥʦʚʳʝ ʧʨʦʢʣʘʜʢʠ ʠ ʤʘʥʞʝʪʳ, ʚʳʭʦʜʷʪ ʠʟ ʩʪʨʦʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ, 

ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ. ɺ ʭʦʣʦʜʠʣʴʥʠʢʘʭ ʥʝʥʘʜʝʞʥʘ ʩʠʩʪʝʤʘ 

ʦʭʣʘʞʜʝʥʠʷ. ʄʝʥʷʪʴ ʠʣʠ ʨʝʤʦʥʪʠʨʦʚʘʪʴ ʝʸ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʧʦʣʝʟʥʦ, ʪʘʢ ʢʘʢ 

http://15kwt.ru/poleznaya-informacziya/novosti-energo/475-fst-utverdila-predelnye-urovni-tarify-na-elektroenergiyu-dlya-naseleniya-na-2013-g.html
http://15kwt.ru/poleznaya-informacziya/novosti-energo/475-fst-utverdila-predelnye-urovni-tarify-na-elektroenergiyu-dlya-naseleniya-na-2013-g.html
http://hab.mk.ru/article/2013/02/20/815298-ishaev-predlagaet-forsirovannoe-razvitie-dalnego-vostoka-za-schet-vozmozhnostey.html
http://hab.mk.ru/article/2013/02/20/815298-ishaev-predlagaet-forsirovannoe-razvitie-dalnego-vostoka-za-schet-vozmozhnostey.html
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ʦʜʥʘ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʪʷʥʝʪ ʟʘ ʩʦʙʦʡ ʜʨʫʛʫʶ, ʪʝʤ ʙʦʣʝʝ ʥʝʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʶʪ ʜʝʬʠʮʠʪ ʟʘʧʯʘʩʪʝʡ ʥʘ ʩʢʣʘʜʘʭ ʩʝʨʚʠʩ ï ʮʝʥʪʨʦʚ. ʀʟ-ʟʘ 

ʵʪʦʛʦ ʮʝʥʘ ʨʝʤʦʥʪʘ ʨʘʩʪʝʪ, ʠ ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʳʛʦʜʥʳʤ. ʊʝʤ ʙʦʣʝʝ ʩʨʦʢ 

ʩʣʫʞʙʳ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʩʷ, ʪʘʢ ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʨʘʥʴʰʝ 

ʭʦʣʦʜʠʣʴʥʠʢʠ ʛʦʪʦʚʳ ʙʳʣʠ ʙʝʟʦʪʢʘʟʥʦ ʦʪʨʘʙʦʪʘʪʴ ʣʝʪ 15-20, ʪʦ ʩʝʛʦʜʥʷ ʩʨʦʢ 

ʩʦʢʨʘʪʠʣʩʷ ʜʦ 7-12 ʣʝʪ. ʀ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʪʨʝʙʠʪʝʣʷʤ ʧʨʠʭʦʜʠʪʩʷ ʨʝʛʫʣʷʨʥʦ 

ʦʙʥʦʚʣʷʪʴ çʧʘʨʢè ʜʦʤʘʰʥʝʡ ʪʝʭʥʠʢʠ. 

ʕʪʠ ʠ ʜʨʫʛʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʵʣʝʢʪʨʦʥʠʢʝ 

ʧʨʠʚʝʣʠ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʥʝʙʦʣʴʰʠʭ ʛʘʙʘʨʠʪʦʚ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʦʚʳʰʝʥʥʦʡ ʥʘʜʝʞʥʦʩʪʴʶ, 

ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ, ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʤ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ. ʂ ʪʦʤʫ ʞʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʙʳʪʫ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ ʠ 

ʤʘʰʠʥ, ʥʘʨʷʜʫ ʩ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʩʝʪʠ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʜʦʤʘʰʥʠʭ 

ʨʘʙʦʪ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʠʪʴ ʠʭ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʳʥʦʢ ʵʣʝʢʪʨʦʙʳʪʦʚʳʭ ʪʦʚʘʨʦʚ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʠʤ 

ʦʙʲʝʤʦʤ ʩʧʨʦʩʘ ʠ ʧʦʢʫʧʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʚʘʨʦʚ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 

ʅʝʧʨʝʨʳʚʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʷ ʘʩʩʦʨʪʠʤʝʥʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʚʳʰʝʥʠʷ ʠʭ 

ʢʘʯʝʩʪʚʘ. ʅʦ ʩʦʟʜʘʥʠ ʁ ʠ ʚʥʝʜʨʝʥʠ ʁ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʳʭ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʳʪʦʚʳʭ ʧʨʠʙʦʨʦʚ ʚ ʈʦʩʩʠʠ ʤʝʰʘʁʪ ʪʘʢʠʝ ʧʨʦʙʣʝʤʳ, 

ʢʘʢ ʥʠʟʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʥʠʟʢʘʷ ʢʫʣʴʪʫʨʘ ʪʨʫʜʘ (ʜʝʬʠʮʠʪ ʨʘʙʦʯʠʭ 

ʪʨʝʙʫʝʤʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ); ʩʣʘʙʦʨʘʟʚʠʪʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ; 

ʦʪʩʫʪʩʪʚʠʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢʞʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʦʣʞʥʦ ʩʦʭʨʘʥʷʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, ʘ ʵʪʦ 

ʜʘʣʝʢʦ ʥʝ ʧʨʦʩʪʘʷ ʟʘʜʘʯʘ. ɻʥʝʪ ʮʝʥʦʚʦʡ ʧʦʣʠʪʠʢʠ ʢʦʥʢʫʨʝʥʪʦʚ, ʠʟʤʝʥʷʶʱʠʝʩʷ 

ʩʪʘʥʜʘʨʪʳ, ʙʳʩʪʨʳʡ ʤʦʨʘʣʴʥʳʡ ʠʟʥʦʩ ʠʟʜʝʣʠʡ ï ʚʦʪ ʪʦʣʴʢʦ ʥʝʩʢʦʣʴʢʦ 

ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʨʳʥʢʝ. ʏʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʥʘ ʥʝʤ ʣʠʜʝʨʩʪʚʦ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʣʘʛʘʪʴ ʜʝʰʝʚʳʝ ʠʟʜʝʣʠʷ, ʣʝʛʢʦ ʧʦʜʛʦʥʷʝʤʳʝ ʧʦʜ ʪʨʝʙʦʚʘʥʠʷ ʟʘʢʘʟʯʠʢʘ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʙʳʩʪʨʦʛʦ ʦʩʚʦʝʥʠʷ 

ʢʨʫʧʥʦʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʣʦʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʩʦʩʪʦʠʪ ʚ 

ʦʛʨʘʥʠʯʝʥʥʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ. ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʤʘʣʦ ʣʶʜʝʡ, ʛʦʪʦʚʳʭ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʵʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʟʥʘʷ ʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʨʫʜʥʦʩʪʷʭ. 

ʋʩʢʦʨʝʥʠʝ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʧʦ ʨʘʟʚʠʪʠʶ ʚ ʈʦʩʩʠʠ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ 

ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʦʩʚʦʝʥʠʠ ʜʦʩʪʠʛʥʫʪʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʚʦʟʤʦʞʥʦ 

ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʤʘʩʰʪʘʙʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʬʠʥʘʥʩʦʚʦʡ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ, ʢʘʜʨʦʚʦʡ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʩʬʝʨʘʭ. 

ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠ ̫ ʚ ʩʦʟʜʘʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʥʝʭʚʘʪʢʘ 

ʢʘʜʨʦʚ, ʫʤʝʶʱʠʭ ʨʘʙʦʪʘʪʴ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʥʞʝʥʝʨʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʪʘʢ ʢʘʢ 

ʵʣʝʢʪʨʦʥʠʢʘ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʦʙʰʠʨʥʦʡ ʦʪʨʘʩʣʴʶ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ. ʅʦ ʘʥʘʣʠʟ 

ʨʥrʢʘ ʨʦʩʩʠʡʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʫʶ ʥʝʭʚʘʪʢʫ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʯʝʙʥʠʢʦʚ ʧʦ ʤʠʢʨʦʵʣʝʢʪʨʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. ɹʳʩʪʨʳʡ ʧʝʨʝʚʦʜ 
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ʠ ʠʟʜʘʥʠʝ ʚ ʈʦʩʩʠʠ ʧʦʩʣʝʜʥʠʭ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʚ ʦʙʣʘʩʪʠ 

ʵʣʝʢʪʨʦʥʥʦʡ ʠʥʞʝʥʝʨʠʠ ʧʦʤʦʛ ʙʳ ʧʦʜʲʝʤʫ ʧʨʦʮʝʩʩʘ ʧʦʜʛʦʪʦʚʢʠ ʠ 

ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʥʘ ʩʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ. 

ʉʣʦʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʪʘʢʞʝ ʩʦʩʪʦʠʪ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢ 

ʢʘʢ ʝʞʝʤʝʩʷʯʥʦ ʧʫʙʣʠʢʫʶʪʩʷ ʩʦʪʥʠ ʧʘʪʝʥʪʦʚ, ʦʧʠʩʳʚʘʶʱʠʭ ʥʦʚʳʝ ʧʨʦʮʝʩʩʳ ʠ 

ʦʧʝʨʘʮʠʠ, ʧʨʝʪʝʥʜʫʶʱʠʝ ʥʘ ʥʦʚʦʝ ʩʣʦʚʦ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʵʣʝʢʪʨʦʥʥʦʡ 

ʘʧʧʘʨʘʪʫʨʳ. ʀʤʝʥʥʦ ʜʣʷ ʙʘʟʦʚʳʭ ʦʙʱʝʧʨʠʥʷʪʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ 

ʠ ʧʦʩʪʘʚʣʷʶʪʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʤʘʪʝʨʠʘʣʳ, ʩʦʟʜʘʶʪʩʷ ʥʦʚʳʝ ʩʪʘʥʜʘʨʪʳ. ʅʘ ʠʭ 

ʦʩʥʦʚʝ ʩʪʨʦʷʪʩʷ ʥʦʚʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʤʥʦʛʦʤʠʣʣʠʦʥʥʳʤʠ ʚʣʦʞʝʥʠʷʤʠ 

ʢʘʧʠʪʘʣʘ. 

ʎʝʣʴʶ ʩʦʟʜʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʨʦʩʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ ʙʣʘʛʦʜʘʨʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ 

ʨʘʟʨʘʙʦʪʢʘʤ ʥʦʚʳʭ ʪʠʧʦʚ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʢʨʘʱʝʥʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ, ʵʢʦʥʦʤʠʠ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʩʥʠʞʝʥʠʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʧʦʣʫʯʝʥʠʠ ʧʨʠʙʳʣʠ ʦʪ ʩʦʟʜʘʚʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʨʘʟʚʠʪʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʝʨʝʭʦʜ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʫʢʦʝʤʢʦʡ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʊʘʢʞʝ ʚʦʟʨʘʩʪʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ 

ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʝʡ. 

ɿʘʜʘʯʠ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʪʦʷʱʠʝ ʧʝʨʝʜ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʠ ʥʘʫʢʦʡ 

ʥʘʰʝʡ ʩʪʨʘʥʳ, ʪʨʝʙʫʶʪ ʩʦʟʜʘʥʠ ̫ ʥʦʚʳʭ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʩʪʨʦʛʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ. ɺʦʟʨʘʩʪʝʪ ʨʦʣʴ ʠʟʤʝʨʝʥʠʡ ʢʘʢ ʚ ʥʘʫʯʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʪʘʢ ʠ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ. ʊʘʢʞʝ ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʠʩʪʦʯʥʠʢʦʚ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ. ʀʩʪʦʯʥʠʢʘʤʠ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʡ (ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʝ 

ʬʦʥʜʳ ʠ ʦʪʯʠʩʣʝʥʠʷ ʦʪ ʧʨʠʙʳʣʠ), ʪʘʢ ʠ ʣʴʛʦʪʥʳʝ ʢʨʝʜʠʪʳ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʙʘʥʢʦʚ (ʠʣʠ ʙʘʥʢʦʚ ʨʘʟʚʠʪʠʷ), ʪʘʢʞʝ ʩʨʝʜʩʪʚʘ ʬʝʜʝʨʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ. ʉʣʝʜʫʝʪ ʥʝ ʫʧʫʩʢʘʪʴ ʠʟ ʚʥʠʤʘʥʠʷ ʪʘʢʠʝ ʟʘʜʘʯʠ, ʢʘʢ 

ʥʘʣʘʞʠʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʠʩʢ ʨʳʥʢʦʚ ʩʙʳʪʘ ʚʳʧʫʩʢʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʤʦʡ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʉʦʟʜʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʠʙʦʨʦʚ, ʨʘʩʰʠʨʷʪʩʷ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʠʞʝʥʠʷ 

ʵʣʝʢʪʨʦʥʠʢʠ. ɺʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʜʝʡ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʩʪʨʦʡʩʪʚ ʠ ʫʩʢʦʨʠʪʩʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʈʫʙʮʦʚʩʢʘ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʚʳʧʫʩʢʘʪʴ ʵʣʝʢʪʨʦʙʳʪʦʚʳʝ ʪʦʚʘʨʳ ʚʳʩʦʢʦʛʦ 

ʢʘʯʝʩʪʚʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚ ʛʦʨʦʜʝ ʠʤʝʶʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʠ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʢʘʢ ʘʨʝʥʜʦʚʘʪʴ, ʪʘʢ ʠ ʧʨʠʦʙʨʝʩʪʠ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʦʜʘʶʪʩʷ ʟʘ ʙʝʩʮʝʥʦʢ, ʩ ʜʨʫʛʦʡ ï ʨʘʟʚʠʪʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʘʣʠʯʠʝʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ ʠ ʘʚʪʦʜʦʨʦʛ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʤʘʩʩʦʚʳʡ ʩʙʳʪ ʧʨʦʜʫʢʮʠʠ. ʊʘʢʞʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʨʝʙʫʝʪ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʝʰʝʚʦʡ ʨʘʙʦʯʝʡ ʩʠʣʳ, ʥʦ ʠ ʵʪʘ ʧʨʦʙʣʝʤʘ ʨʝʰʘʝʤʘ, 
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ʪʘʢ ʢʘʢ ʚ ʈʫʙʮʦʚʩʢʝ ʥʠʟʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʪʨʫʜʘ ʠ ʠʤʝʶʪʩʷ ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ 

ʟʘʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʳʧʫʩʢʘʶʪ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʥʞʝʥʝʨʦʚ. ʀʟ 

ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ ʚ ʛ. ʈʫʙʮʦʚʩʢʝ 

ʷʚʣʷʝʪʩʷ ʰʘʛʦʤ ʥʘ ʧʫʪʠ ʩʥʠʞʝʥʠʷ ʠʤʧʦʨʪʘ ʚ ʵʢʦʥʦʤʠʢʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʴ ʩʦʟʜʘʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʈʫʙʮʦʚʩʢʝ. 

 

ʄʀʅʀ-ʊʕʎ, ʈɸɹʆʊɸʖʑʀɽ ʅɸ ʆʊʍʆɼɸʍ ʃɽʉʅʆʁ 

ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ 

ɸ.ʉ. ʂʚʘʯʠʥʝʥʢʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʅ.ʀ. ʏʝʨʢʘʩʦʚʘ  

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 

ʈʝʬʦʨʤʠʨʦʚʘʥʠʝ ʈɸʆ ɽʕʉ, ʧʝʨʝʣʦʞʠʚʰʝʝ ʙʨʝʤʷ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʚʦ ʤʥʦʛʦʤ ʥʘ ʧʣʝʯʠ ʨʷʜʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʠʚʝʣʦ ʢ ʥʝʧʨʝʨʳʚʥʦʤʫ ʠ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʦʩʪʫ 

ʵʥʝʨʛʦʪʘʨʠʬʦʚ. ʇʘʨʘʣʣʝʣʴʥʳʡ ʨʦʩʪ ʩʪʦʠʤʦʩʪʠ ʪʨʘʜʠʮʠʦʥʥʳʭ (ʠʩʢʦʧʘʝʤʳʭ) 

ʚʠʜʦʚ ʪʦʧʣʠʚʘ (ʫʛʣʷ, ʤʘʟʫʪʘ, ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ), ʫʞʝʩʪʦʯʝʥʠʝ ʢʦʥʪʨʦʣʷ ʟʘ 

ʫʪʠʣʠʟʘʮʠʝʡ ʦʪʭʦʜʦʚ, ʩʪʨʝʤʣʝʥʠʝ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩʥʠʟʠʪʴ 

ʩʚʦʠ ʠʟʜʝʨʞʢʠ  ï ʚʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʣʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʥʪʝʨʝʩ 

ʢ ʤʘʣʳʤ ʠ ʩʨʝʜʥʠʤ ʘʚʪʦʥʦʤʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʜʘʥʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʦʪʭʦʜʳ ʙʠʦʤʘʩʩʳ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ. 

ɺ ʥʘʰʝʡ ʤʝʩʪʥʦʩʪʠ ʠʟ ʦʪʭʦʜʦʚ ʙʠʦʤʘʩʩʳ ʤʘʣʫʶ ʜʦʣʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʘʥʠʤʘʶʪ ʦʪʭʦʜʳ ʣʝʩʦʧʝʨʝʨʘʙʦʪʢʠ, ʭʦʪʷ ʵʪʘ ʦʪʨʘʩʣʴ ʠʤʝʝʪ ʙʦʣʴʰʠʝ ʤʦʱʥʦʩʪʠ. 

ʇʦʵʪʦʤʫ ʠ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʢʘʢ ʦʩʥʦʚʥʦʡ ʚʠʜ ʪʦʧʣʠʚʘ. 

ʊʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʧʨʷʤʦʝ 

ʩʞʠʛʘʥʠʝ ʜʨʝʚʝʩʥʳʭ ʦʪʭʦʜʦʚ ʚ ʧʘʨʦʚʦʤ ʢʦʪʣʝ ʠ ʜʘʣʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʘ ʚ 

ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʝ. ʅʝʜʦʩʪʘʪʢʦʤ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ 

ʮʝʥʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʤʘʣʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʤʦʱʥʦʩʪʴʶ ʤʝʥʝʝ 1 ʄɺʪ, 

ʙʦʣʴʰʠʝ ʛʘʙʘʨʠʪʳ, ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʠ ʜʨʫʛʠʝ. 

ɽʜʠʥʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʧʨʷʤʦʤʫ ʩʞʠʛʘʥʠʶ 

ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʛʘʟʠʬʠʢʘʮʠʠ ʜʨʝʚʝʩʥʳʭ ʦʪʭʦʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʦʣʫʯʝʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʘ ʚ ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʩ 

ʜʚʠʛʘʪʝʣʷʤʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ. ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʛʘʟʠʬʠʢʘʮʠʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʘʨʦʚʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʷʚʣʷʶʪʩʷ: 

- ʚr ʩʦʢʠʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʂʇɼ; 

- ʠhʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʤʦʱʥʦʩʪʝʡ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʨʘʙʦʪʢʠ ʪʝʧʣʦʚʦʡ, ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʨʝʞʠʤʝ 

ʢʦʛʝʥʝʨʘʮʠʠ; 

- ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ, ʤʦʜʫʣʴʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʧʨʝʢʨʘʩʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ ʜʚʠʛʘʪʝʣʝʡ 

ʩʦʜʝʨʞʘʪ ʤʝʥʴʰʝ ʚʳʙʨʦʩʦʚ, ʯʝʤ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ, ʧʦʙʦʯʥʳʝ 
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ʧʨʦʜʫʢʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʨʝʚʝʩʥʳʡ ʫʛʦʣʴ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʪʦʧʣʠʚʦ) ʠ 

ʜʨʝʚʝʩʥʫʶ ʟʦʣʫ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʫʣʫʯʰʠʪʝʣʴ ʧʦʯʚʳ) [1]. 

ʇʨʦʤʳʰʣʝʥʥʘʷ ʛʘʟʦʛʝʥʝʨʘʪʦʨʥʘʷ ʤʠʥʠ-ʊʕʎ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʨʝʘʣʠʟʘʮʠʶ ʚʳʰʝʫʢʘʟʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ, ʘ ʥʝ ʧʨʦʩʪʦ ʛʘʟʦʛʝʥʝʨʘʪʦʨ ʩ ʜʚʠʛʘʪʝʣʝʤ ʥʘ 

ʛʝʥʝʨʘʪʦʨʥʦʤ ʛʘʟʝ, ʢʘʢ ʵʪʦ ʦʙʳʯʥʦ ʧʦʥʠʤʘʝʪʩʷ ʚ ʈʦʩʩʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʙʘʟʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʠʤʧʦʨʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʜʠʘʧʘʟʦʥʝ 

ʤʦʱʥʦʩʪʝʡ ʦʪ 11 ʜʦ 950 ʢɺʪ ʠ ʙʦʣʝʝ. ʂʦʤʧʣʝʢʪʘʮʠʷ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʫʯʘʩʪʦʢ ʧʦʜʛʦʪʦʚʢʠ ʪʦʧʣʠʚʘ, ʩʠʩʪʝʤʘ 

ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʢʦʛʝʥʝʨʘʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ) ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʩʠʣʘʤʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ [2]. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʚʳʰʝ 1 ʄɺʪ ʤʠʥʠ-ʊʕʎ 

ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʚʠʜʝ ʥʝʩʢʦʣʴʢʠʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʙʣʦʢʦʚ, ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ ʠ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ, ʨʘʙʦʪʘʶʱʠʭ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʩʝʪʴʶ. ʆʩʥʦʚʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʠʥʠ-ʊʕʎ ʷʚʣʷʝʪʩʷ ʛʘʟʦʛʝʥʝʨʘʪʦʨ ʩ 

ʦʯʠʩʪʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʦʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʠʣʦʚʦʛʦ 

ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʀʥʜʠʡʩʢʘʷ ʢʦʤʧʘʥʠʷ, 

ʢʦʪʦʨʫʶ ʚ ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʬʠʨʤʘ Flex Technologies, Inc. ʠ ɿɸʆ ʕʉʊ, 

ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʛʘʟʦʛʝʥʝʨʘʪʦʨʦʚ ʚ 

ʤʠʨʝ. ʊʝʧʣʦ ʨʘʙʦʪʘʶʱʠʭ ʜʚʠʛʘʪʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʜʣʷ 

ʩʫʰʢʠ ʪʦʧʣʠʚʘ ʧʝʨʝʜ ʛʘʟʠʬʠʢʘʮʠʝʡ ʠ/ʠʣʠ ʜʣʷ ʚʳʜʘʯʠ ʪʝʧʣʘ ʧʦʪʨʝʙʠʪʝʣʷʤ. ɺ 

ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʜʚʠʛʘʪʝʣʠ ʜʦʫʢʦʤʧʣʝʢʪʦʚʳʚʘʶʪʩʷ ʛʘʟʦʚʦʜʷʥʳʤʠ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʘʤʠ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʪʝʧʣʘ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʠ/ʠʣʠ 

ʧʣʘʩʪʠʥʯʘʪʳʤʠ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘʤʠ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʪʝʧʣʘ ʦʪ ʩʠʩʪʝʤʳ 

ʦʭʣʘʞʜʝʥʠʷ ʜʚʠʛʘʪʝʣʝʡ. ɼʣʷ ʚʳʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʨʘ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʢʦʪʣʳ-ʫʪʠʣʠʟʘʪʦʨʳ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ. ɺ ʩʣʫʯʘʝ ʜʦʩʪʘʪʦʯʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʘʨʘ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʦʚʫʶ ʪʫʨʙʠʥʫ ʠ ʪʝʤ ʩʘʤʳʤ ʤʠʥʠ-ʊʕʎ 

ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʧʦ ʧʘʨʦʛʘʟʦʚʦʤʫ ʮʠʢʣʫ [3]. 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ 

ʪʦʧʣʠʚʦʧʦʜʛʦʪʦʚʢʠ ʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʪʦʧʣʠʚʦʧʦʜʘʯʠ ʚ ʛʘʟʦʛʝʥʝʨʘʪʦʨʳ, 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʠ ʦʯʠʩʪʢʠ ʦʙʦʨʦʪʥʦʡ ʚʦʜʳ ʠ, ʧʨʠ ʧʦʣʫʯʝʥʠʠ 

ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʨʝʚʝʩʥʦʛʦ ʫʛʣʷ ʠʟ ʛʘʟʦʛʝʥʝʨʘʪʦʨʦʚ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʝʛʦ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ. 

ɼʣʷ ʤʝʣʢʠʭ ʧʠʣʦʨʘʤ ʩ ʥʝʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʞʥʦ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʝʙʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʧʫʪʝʤ ʫʩʪʘʥʦʚʢʠ ʤʘʣʦʤʦʱʥʦʡ ʣʠʥʠʠ ʧʦ 

ʧʦʣʫʯʝʥʠʶ ʙʠʦʛʘʟʘ. ʇʦʣʫʯʝʥʥʳʡ ʙʠʦʛʘʟ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʛʝʥʝʨʘʪʦʨʥʳʭ 

ʫʩʪʘʥʦʚʢʘʭ ʛʘʟʦʧʦʨʰʥʝʚʦʛʦ ʪʠʧʘ ʥʘ ʙʘʟʝ ʜʚʠʛʘʪʝʣʝʡ ʗʄɿ-238 ʠ ʗʄɿ-240. 

ʕʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʵʪʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʭʚʘʪʠʪ, ʯʪʦʙʳ ʧʦʣʥʦʩʪʴʶ 

ʦʙʝʩʧʝʯʠʪʴ ʩʝʙʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ. 

ʇʨʠʤʝʨʦʤ ʙʦʣʝʝ ʢʨʫʧʥʦʛʦ ʣʝʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ 

ʬʠʣʠʘʣ ʣʝʩʥʦʡ ʭʦʣʜʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʠ çɸʣʪʘʡ ʣʝʩè ʣʝʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʡ 

ʢʦʤʙʠʥʘʪ çʈʫʙʮʦʚʩʢʠʡ ʃɼʂè,  ʩʪʘʚʰʠʡ ʢʨʫʧʥʝʡʰʠʤ ʣʝʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʤ 

ʧʨʝʜʧʨʠʷʪʠʝʤ ʥʘ ʶʛʝ ʉʠʙʠʨʠ, ʢʦʪʦʨʳʡ ʧʦ ʧʣʘʥʫ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪ ʦʢʦʣʦ 1200 

ʢʫʙ. ʤ  ʚ ʩʤʝʥʫ ʠ 450 ʪʳʩʷʯ ʢʫʙ. ʤ ʢʨʫʛʣʦʛʦ ʣʝʩʘ ʚ ʛʦʜ. ʅʘ ʧʨʝʜʧʨʠʷʪʠʠ 
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ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʧʨʦʙʣʝʤʦʡ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʵʪʦʡ ʦʪʨʘʩʣʠ: ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʨʝʚʝʩʥʦʡ ʢʦʨʝ ʠʟʥʘʯʘʣʴʥʦ ʥʘʰʣʠ ʧʨʠʤʝʥʝʥʠʝ, ʵʪʦ ʨʝʰʝʥʠʝ 

ʧʨʠʰʣʦ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʜʨʝʚʝʩʠʥʳ: ʧʨʝʞʜʝ ʯʝʤ 

ʧʦʧʘʩʪʴ ʚ ʮʝʭ ʜʣʷ ʨʘʩʧʠʣʦʚʢʠ, ʜʨʝʚʝʩʠʥʘ ʧʦʧʘʜʘʝʪ ʚ ʮʝʭ ʜʣʷ ʩʥʷʪʠʷ ʢʦʨʳ ʩ 

ʙʨʝʚʥʘ. ʀʟ ʵʪʦʛʦ ʮʝʭʘ ʢʦʨʘ ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ ʢʦʪʝʣʴʥʫʶ ʠ ʪʘʤ ʩʞʠʛʘʝʪʩʷ, 

ʧʦʣʫʯʝʥʥʳʤ ʪʝʧʣʦʤ  ʦʪʘʧʣʠʚʘʶʪʩʷ ʚʩʝ ʟʜʘʥʠʷ ʠ ʨʘʙʦʯʠʝ ʮʝʭʘ ʢʦʤʙʠʥʘʪʘ. 

ʆʪʭʦʜʘʤʠ ʧʝʨʝʨʘʙʦʪʢʠ ʦʰʢʫʨʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ ʷʚʣʷʪʁʩʷ ʥʝ ʦʧʠʣʢʠ, ʢʘʢ 

ʦʙʳʯʥʦ, ʘ ʱʝʧʘ ʝʝ ʦʙʲʝʤ ʦʢʦʣʦ 200 ʪʳʩʷʯ ʢʫʙ. ʤ ʥʘʩʳʧʥʳʭ ʚ ʛʦʜ. ɽʡ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʤʝʩʪʝ ʥʝʪ, ʧʦʵʪʦʤʫ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʧʨʦʜʘʚʘʪʴ ʝʝ, ʥʦ 

ʩʚʦʝʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʦʥʘ ʧʦʢʘ ʥʝ ʥʘʰʣʘ. ʇʦʵʪʦʤʫ ʱʝʧʫ ʩʢʣʘʜʠʨʫʶʪ ʥʘ ʧʦʣʠʛʦʥʝ 

ʟʘ ʟʘʙʦʨʦʤ ʧʨʝʜʧʨʠʷʪʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʦʢʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ [4].  

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʤʠʥʠ-ʊʕʎ ʧʦʟʚʦʣʠʣʦ ʙʳ ʨʝʰʠʪʴ ʨʷʜ ʧʨʦʙʣʝʤ, ʭʘʨʘʢʪʝʨʥʳʭ 

ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʥʘʰʝʛʦ ʛʦʨʦʜʘ, ʘ ʠʤʝʥʥʦ:  

- ʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʫʛʣʷ ʜʣʷ ʥʝʵʬʬʝʢʪʠʚʥʦʡ (ʠʟʥʦʰʝʥʥʦʡ 

ʠ ʫʩʪʘʨʝʚʰʝʡ) ʢʦʪʝʣʴʥʦʡ ʩ ʂʇɼ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʤ 50%; 

- ʧʦʪʝʨʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʜʦ 70% ʥʘ ʪʝʧʣʦʪʨʘʩʩʝ, ʩʚʷʟʳʚʘʶʱʝʡ 

ʢʦʪʝʣʴʥʫʶ ʩ ʫʜʘʣʝʥʥʳʤ ʞʠʣʳʤ ʤʠʢʨʦʨʘʡʦʥʦʤ; 

- ʚr ʩʦʢʘʷ ʵʤʠʩʩʠʷ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʚ ʩʚʷʟʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʛʣʷ ʚ 

ʢʦʪʝʣʴʥʦʡ; 

-ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ [5].  

ʇʨʝʜʣʘʛʘʝʤʘʷ ʛʘʟʦʛʝʥʝʨʘʪʦʨʥʘʷ ʤʠʥʠ-ʊʕʎ ʧʦʟʚʦʣʷʝʪ: 

1. ɿʘʢʨʳʪʴ ʥʝʵʬʬʝʢʪʠʚʥʫʶ ʫʛʦʣʴʥʫʶ ʢʦʪʝʣʴʥʫʶ; 

2. ʆʨʛʘʥʠʟʦʚʘʪʴ ʦʪʦʧʣʝʥʠʝ ʫʜʘʣʝʥʥʦʛʦ ʤʠʢʨʦʨʘʡʦʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʚʦʜʦʛʨʝʡʥʳʭ ʢʦʪʣʦʚ, ʧʦʣʫʯʘʶʱʠʭ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʦʪ ʤʠʥʠ-

ʊʕʎ; 

3. ʇʨʦʜʘʚʘʪʴ ʠʟʙʳʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʫʞʜʘʶʱʠʤʩʷ ʧʨʝʜʧʨʠʷʪʠʷʤ; 

4. ʉʥʘʙʞʘʪʴ ʪʝʧʣʦʤ ʦʪ ʨʘʙʦʪʘʶʱʠʭ ʜʚʠʛʘʪʝʣʝʡ ʦʙʲʝʢʪ,r ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʚʙʣʠʟʠ ʤʝʩʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʠʥʠ-ʊʕʎ; 

5. ʋʣʫʯʰʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʛʦʨʦʜʝ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ 

ʚʳʙʨʦʩʦʚ ʦʪ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʫʛʣʷ; 

6. ʇʦʣʥʦʩʪʴʶ ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʜʨʝʚʝʩʥʳʝ ʦʪʭʦʜʳ. 

7. ʇʦʣʫʯʘʪʴ ʜʝʰʝʚʫʶ ʵʥʝʨʛʠʶ, ʪʝʤ ʩʘʤʳʤ ʧʨʠʚʣʝʯʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʛʦʨʦʜ, 

ʩʦʟʜʘʪʴ ʥʦʚʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʠ ʫʚʝʣʠʯʠʪʴ ʩʙʦʨ ʥʘʣʦʛʦʚ ʦʪ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʇʈʆɹʃɽʄɸ ʅɽɿɸʑʀʑɽʅʅʆʉʊʀ ʇʈʀɹʆʈʆɺ ʋʏɽʊɸ  

ʆʊ ʍʀʑɽʅʀʗ ʕʃɽʂʊʈʆʕʅɽʈɻʀʀ ɺ ʏɸʉʊʅʆʄ ʉɽʂʊʆʈɽ 

ɿ.ʇ. ʂʠʨʠʣʣʠʥʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʀ.ɸ. ʄʘʮʘʥʢʝ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ. ʉʦʛʣʘʩʥʦ ʌʝʜʝʨʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʦʪ 23.11.2009  ˉ 261-ʌɿ 

(ʨʝʜ. ʦʪ 10.07.2012 ʩ ʠʟʤʝʥʝʥʠʷʤʠ, ʚʩʪʫʧʠʚʰʠʤʠ ʚ ʩʠʣʫ 12.08.2012) çʆʙ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠ ʠ ʦ ʧʦʚʳʰʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʦ ʚʥʝʩʝʥʠʠ 

ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ï ʨʝʘʣʠʟʘʮʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʧʨʘʚʦʚʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʠʥʳʭ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʤʝʥʴʰʝʥʠʝ 

ʦʙʲʝʤʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʦʣʝʟʥʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʲʝʤʘ 

ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ, ʦʢʘʟʘʥʥʳʭ ʫʩʣʫʛ) [1]. ʀ ʭʦʪʷ 

ʧʨʠʙʦʨʳ ʫʯʝʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʦʥʠ ʚʩʝ ʞʝ 

ʦʪʩʪʘʶʪ ʦʪ ʩʢʦʨʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʝʝ ʭʠʱʝʥʠʷ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʢʦʥʘ ʭʠʱʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʤʳʰʣʝʥʥʦʝ 

ʧʨʦʪʠʚʦʧʨʘʚʥʦʝ ʠʟʲʷʪʠʝ ʯʫʞʦʛʦ ʠʤʫʱʝʩʪʚʘ ʩ ʮʝʣʴʶ ʦʙʨʘʱʝʥʠʷ ʝʛʦ ʚ ʩʚʦʶ 

ʧʦʣʴʟʫ ʠʣʠ ʨʘʩʧʦʨʷʞʝʥʠʷ ʠʤ ʢʘʢ ʩʚʦʠʤ ʩʦʙʩʪʚʝʥʥʳʤ [3]. 

ʍʠʱʝʥʠʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʟʚʝʩʪʥʘʷ ʩʧʝʮʠʬʠʯʝʩʢʘʷ 

ʦʩʦʙʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʪʦʚʘʨʘ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʪʦʤ, ʯʪʦ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʧʝʨʝʜʘʯʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʧʨʠʦʙʨʝʪʝʥʠʝ (ʧʦʪʨʝʙʣʝʥʠʝ) ʧʨʦʠʩʭʦʜʷʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. ʅʘ ʚʩʝʭ ʫʢʘʟʘʥʥʳʭ ʵʪʘʧʘʭ ʜʘʥʥʳʡ ʪʦʚʘʨ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʢʣʘʜʠʨʦʚʘʪʴ ʠ ʭʨʘʥʠʪʴ. ɿʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ ʵʪʦʛʦ ʮʠʢʣʘ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʝʝ ʧʦʪʨʝʙʠʪʝʣʷʤ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʢʦʤʤʝʨʯʝʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʥʝʨʛʦʩʙʳʪʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ɽʩʣʠ ʨʘʥʴʰʝ, ʜʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠ ʵʥʝʨʛʦʩʥʘʙʞʘʶʱʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, 

ʭʠʱʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʢʘʨʘʣʠʩʴ ʢʦʥʢʨʝʪʥʳʤʠ ʥʘʢʘʟʘʥʠʷʤʠ, 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʤʠ ʚʝʜʦʤʩʪʚʝʥʥʳʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʚʧʣʦʪʴ 

ʜʦ ʥʝʤʝʜʣʝʥʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʘʙʦʥʝʥʪʘ ʦʪ ʩʝʪʠ, ʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʜʝʡʩʪʚʫʶʱʠʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ, ʧʨʘʚʦʚʳʭ ʠ ʧʦʜʟʘʢʦʥʥʳʭ ʘʢʪʘʭ ʧʦʜʦʙʥʳʝ ʤʝʨʳ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ. 

ʊʘʢ, ʚ ʨʘʥʝʝ ʜʝʡʩʪʚʦʚʘʚʰʠʭ ʧʨʘʚʠʣʘʭ ʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʝʡ ʟʘ ʧʦʚʨʝʞʜʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʧʨʠʙʦʨʦʚ ʧʦ ʚʠʥʝ ʘʙʦʥʝʥʪʘ 

(ʩʦʨʚʘʥʘ ʧʣʦʤʙʘ, ʨʘʟʙʠʪʦ ʩʪʝʢʣʦ ʠ ʪ. ʧ.), ʠʟʤʝʥʝʥʠʝ ʩʭʝʤʳ ʚʢʣʶʯʝʥʠʷ ʧʨʠʙʦʨʦʚ 

ʫʯʝʪʘ, ʭʠʱʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ ʢ ʩʝʪʠ 

ʵʥʝʨʛʦʩʥʘʙʞʘʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʫʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʩʚʝʨʭ ʟʥʘʯʝʥʠʷ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʜʦʛʦʚʦʨʦʤ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ ʧʨʘʚʦ ʵʥʝʨʛʦʩʥʘʙʞʘʶʱʝʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʢʣʶʯʠʪʴ ʘʙʦʥʝʥʪʘ ʦʪ ʩʝʪʠ ʠ ʧʨʦʠʟʚʝʩʪʠ ʧʝʨʝʨʘʩʯʝʪ ʨʘʩʭʦʜʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦ ʬʘʢʪʠʯʝʩʢʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ ʠʣʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʤʦʱʥʦʩʪʠ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ ʠ ʯʠʩʣʫ ʯʘʩʦʚ ʨʘʙʦʪʳ ʘʙʦʥʝʥʪʘ ʟʘ ʚʩʝ ʚʨʝʤʷ ʩʦ ʜʥʷ 



198 

 

ʧʦʩʣʝʜʥʝʡ ʟʘʤʝʥʳ ʨʘʩʯʝʪʥʳʭ ʧʨʠʙʦʨʦʚ ʫʯʝʪʘ ʠʣʠ ʧʨʦʚʝʨʢʠ ʩʭʝʤʳ ʠʭ 

ʚʢʣʶʯʝʥʠʷ, ʥʦ ʥʝ ʙʦʣʝʝ ʯʝʤ ʟʘ ʩʨʦʢ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʧʝʨʝʩʪʘʣʘ ʙʳʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ, ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʝʨʝʜʘʯʘ ʠ ʩʙʳʪ ʧʝʨʝʰʣʠ ʚ ʯʘʩʪʥʳʝ 

ʢʦʤʤʝʨʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʪʨʦʣʴ ʬʘʢʪʦʚ ʭʠʱʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʢʘʟʘʣʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʫʪʨʘʯʝʥʥʳʤ; ʦʪʩʫʪʩʪʚʫʶʪ ʜʝʡʩʪʚʝʥʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʳ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʧʦʜʦʙʥʦʛʦ 

ʷʚʣʝʥʠʷ [4]. 

ʉʧʦʩʦʙʳ ʭʠʱʝʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʟʘʚʠʩʷʪ ʢʘʢ ʦʪ ʪʠʧʘ 

ʵʥʝʨʛʦʨʝʩʫʨʩʘ, ʪʘʢ ʠ ʦʪ ʛʨʫʧʧʳ ʧʦʪʨʝʙʠʪʝʣʝʡ. ɼʣʷ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ ʞʠʣʴʷ 

ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ: ʙʦʣʴʰʦʡ ʫʨʦʚʝʥʴ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʧʦʪʝʨʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʜʦ 60%; ʙʦʣʴʰʠʝ ʩʣʦʞʥʦʩʪʠ ʜʦʩʪʫʧʘ ʢ ʩʯʝʪʯʠʢʫ ʜʣʷ 

ʩʚʝʨʢʠ ʧʦʢʘʟʘʥʠʡ ʠʣʠ ʜʣʷ ʧʨʦʚʝʨʢʠ ʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ɼʣʷ ʭʠʱʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ: 

- ʫʤʝʥʴʰʝʥʠʷ ʧʦʢʘʟʘʥʠʡ ʩʯʝʪʯʠʢʘ ʩ ʜʦʩʪʫʧʦʤ ʢ ʢʣʝʤʤʘʤ; 

- ʦʩʪʘʥʦʚʢʘ ʩʯʝʪʯʠʢʘ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ; 

- ʦʩʪʘʥʦʚʢʘ ʩʯʝʪʯʠʢʘ ʤʘʛʥʠʪʦʤ; 

- ʧʦʜʩʦʝʜʠʥʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʚʦʜʘ. 

ʉʧʦʩʦʙ ʧʦʜʩʦʝʜʠʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʚʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ 

ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ. 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʨʘʙʦʪʘʝʪ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚ ʜʦʤ ʥʝ ʧʨʠʜʸʪ ʧʨʦʚʝʨʷʶʱʠʡ ʦʪ 

ʵʣʝʢʪʨʦʩʝʪʝʡ. ʆʥ ʩʨʘʟʫ ʦʙʥʘʨʫʞʠʪ ʚʠʟʫʘʣʴʥʦ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʠʥʜʠʢʘʪʦʨʘ 

ʩʢʨʳʪʦʡ ʧʨʦʚʦʜʢʠ ʥʝʟʘʢʦʥʥʫʶ ʧʨʦʚʦʜʢʫ. ʀʱʝʪʩʷ ʵʪʦ ʧʨʦʩʪʦ ï ʦʪʢʣʶʯʘʝʪʩʷ 

ʚʚʦʜʥʦʡ ʘʚʪʦʤʘʪ ʜʦ ʩʯʝʪʯʠʢʘ (ʠʣʠ ʚʦʦʙʱʝ ʚʩʝ ʘʚʪʦʤʘʪʳ, ʝʩʣʠ ʥʝʪ ʚʚʦʜʥʦʛʦ), ʠ 

ʧʦʩʣʝ ʵʪʦʛʦ ʥʠʛʜʝ, ʥʠ ʚ ʢʘʢʦʡ ʨʦʟʝʪʢʝ ʠʣʠ ʥʘ ʣʶʙʳʭ ʧʨʦʚʦʜʘʭ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʬʘʟʳ. ɸ ʠʥʜʠʢʘʪʦʨ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʩʢʨʳʪʦʡ ʧʨʦʚʦʜʢʠ ʧʦʢʘʟʳʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ 

ʬʘʟʳ ʥʘ ʚʩʝʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʦʚʦʜʘʭ, ʢʨʦʤʝ ʚʚʦʜʥʦʛʦ [3]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʵʢʩʧʝʨʪʦʚ ʩʭʦʜʷʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʧʦʩʦʙʳ 

ʭʠʱʝʥʠʡ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʥʝʩʦʚʝʨʰʝʥʩʪʚʝ ʧʨʠʙʦʨʦʚ ʫʯʝʪʘ. ɺ ʪʦʤ 

ʯʠʩʣʝ (ʠ ʯʘʱʝ ʚʩʝʛʦ) ï ʥʘ ʠʭ ʧʦʜʚʝʨʞʝʥʥʦʩʪʠ ʙʣʦʢʠʨʦʚʢʝ ʩʯʝʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

ʉʫʪʴ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʭʠʱʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʚʦʟʜʝʡʩʪʚʠʠ ʤʦʱʥʦʛʦ ʧʦʩʪʦʷʥʥʦʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʜʚʠʞʫʱʠʝʩʷ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʯʘʩʪʠ ʧʨʠʙʦʨʦʚ ʫʯʝʪʘ, ʘ ʪʘʢʞʝ 

ï ʚ ʩʣʫʯʘʝ ʵʣʝʢʪʨʦʩʯʝʪʯʠʢʦʚ ï ʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʪʦʢʘ (ʚʳʧʦʣʥʝʥʥʳʝ ʥʘ 

ʬʝʨʨʦʤʘʛʥʠʪʥʳʭ ʩʝʨʜʝʯʥʠʢʘʭ) ʠ ʤʠʢʨʦʩʭʝʤʳ ʠʟʤʝʨʠʪʝʣʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʙʦʨ ʫʯʝʪʘ ʣʠʙʦ ʧʨʠʦʙʨʝʪʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʦʪʨʠʮʘʪʝʣʴʥʫʶ 

ʧʦʛʨʝʰʥʦʩʪʴ ʣʠʙʦ ʧʦʣʥʦʩʪʴʶ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ.  

ʉʘʤʦʚʦʣʴʥʳʝ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʣʠʥʠʷʤ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʥʝ ʪʦʣʴʢʦ ʷʚʣʷʶʪʩʷ 

ʚʦʨʦʚʩʪʚʦʤ, ʦʥʠ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʧʦʞʘʨʘ, ʪʨʘʚʤʳ ʠ ʜʘʞʝ ʛʠʙʝʣʠ 

ʚʩʣʝʜʩʪʚʠʝ ʫʜʘʨʘ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ. ʇʦʵʪʦʤʫ ʟʘ ʭʠʱʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʩʫʨʦʚʦʝ ʥʘʢʘʟʘʥʠʝ. 

ʉʘʤʦʚʦʣʴʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʩʝʪʷʤ ʩʦʛʣʘʩʥʦ ʩʪʘʪʴʝ 7.19 

ʂʦʜʝʢʩʘ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʭ ʚʣʝʯʸʪ ʥʘʣʦʞʝʥʠʝ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʰʪʨʘʬʘ ʥʘ ʛʨʘʞʜʘʥ ʦʪ 1500 ʜʦ 2000 ʨʫʙʣʝʡ; ʥʘ 
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ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ï ʦʪ 3000 ʜʦ 4000 ʨʫʙʣʝʡ; ʥʘ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ï ʦʪ 30000 ʜʦ 

40000 ʨʫʙʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʜʝʡʩʪʚʠʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʟʘʯʘʩʪʫʶ 

ʢʚʘʣʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʩʪʘʪʴʝ 165 ʋʂ ʈʌ ï çʇʨʠʯʠʥʝʥʠʝ ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ 

ʫʱʝʨʙʘ ʧʫʪʝʤ ʦʙʤʘʥʘ ʠʣʠ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʜʦʚʝʨʠʝʤè. ʆʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʨʘʟʥʳʝ ʚʠʜʳ ʥʘʢʘʟʘʥʠʷ: ʰʪʨʘʬ ʚ ʨʘʟʤʝʨʝ ʜʦ ʚʦʩʴʤʠʩʦʪ ʤʠʥʠʤʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ 

ʦʧʣʘʪʳ ʪʨʫʜʘ, ʠʩʧʨʘʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʥʘ ʩʨʦʢ ʜʦ ʦʜʥʦʛʦ ʛʦʜʘ, ʘʨʝʩʪ ʥʘ ʩʨʦʢ ʜʦ 

ʯʝʪʳʨʝʭ ʤʝʩʷʮʝʚ ʣʠʙʦ ʣʠʰʝʥʠʝ ʩʚʦʙʦʜʳ ʥʘ ʩʨʦʢ ʜʦ ʜʚʫʭ ʣʝʪ. 

ɺ ʩʚʝʪʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 23 ʥʦʷʙʨʷ 2009 ʛʦʜʘ ˉ261-ʌɿ çʆʙ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠ, ʧʦʚʳʰʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʚʥʝʩʝʥʠʠ 

ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè 

ʭʠʱʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʷʚʣʷʶʪʩʷ ʥʝ ʧʨʦʩʪʦ ʙʘʥʘʣʴʥʳʤ ʚʦʨʦʚʩʪʚʦʤ, ʦʥʠ 

ʧʝʨʝʭʦʜʷʪ ʚ ʨʘʟʨʷʜ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʧʦʜʨʳʚʘʶʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ. ɿʘʢʦʥʦʧʨʦʝʢʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʟʘ 

çʧʦʚʨʝʞʜʝʥʠʝ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʫʪʝʤ ʩʘʤʦʚʦʣʴʥʦʛʦ 

ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʵʥʝʨʛʦʧʨʠʥʠʤʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚè, ʪʶʨʝʤʥʳʝ ʩʨʦʢʠ ï ʦʪ 2 ʜʦ 5 

ʣʝʪ ʠʣʠ ʢʨʫʧʥʳʝ ʰʪʨʘʬʳ ï ʜʦ 500 ʪʳʩ. ʨʫʙʣʝʡ. ʅʘʢʘʟʘʥʠʝ ʫʞʝʩʪʦʯʘʝʪʩʷ, ʝʩʣʠ 

ʧʨʝʩʪʫʧʣʝʥʠʝ ʩʦʚʝʨʰʝʥʦ ʛʨʫʧʧʦʡ ʣʠʮ (ʦʪ 3 ʜʦ 6 ʣʝʪ). ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʜʘʥʥʳʝ 

ʜʝʡʩʪʚʠʷ ʧʦʚʣʝʢʣʠ ʧʦ ʥʝʦʩʪʦʨʦʞʥʦʩʪʠ ʩʤʝʨʪʴ ʯʝʣʦʚʝʢʘ ʠʣʠ ʪʷʞʢʠʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ï ʦʪ 5 ʜʦ 8 ʣʝʪ. ʊʘʢ ʯʪʦ ʟʘ ʢʨʘʞʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʛʨʦʟʠʪ ʨʝʘʣʴʥʳʡ 

ʪʶʨʝʤʥʳʡ ʩʨʦʢ. 
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ʇɽʈʉʇɽʂʊʀɺʓ ʉʊʈʆʀʊɽʃʔʉʊɺɸ ʊɽʈʄʆʗɼɽʈʅʆɻʆ 

ʈɽɸʂʊʆʈɸ ɺ ʈʋɹʎʆɺʉʂʆʄ ʈɸʁʆʅɽ 

ʉ.ʉ. ʂʫʟʥʷʢʦʚ, ʉ.ʉ. ɹʦʥʜʘʨʝʥʢʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɻ.ɺ. ʇʣʝʭʘʥʦʚ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʷʜʝʨʥʳʝ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʠ ʥʘ ʨʝʘʢʪʦʨʘʭ ʜʝʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʥʦʨʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʧʦʣʥʝ ʧʨʠʝʤʣʝʤʳ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʪʦʯʝʢ ʟʨʝʥʠʷ. ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʦʧʘʩʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʙʨʦʩʘ 

ʧʨʠ ʘʚʘʨʠʷʭ ʙʦʣʴʰʠʭ ʤʘʩʩ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʦʜʫʢʪʦʚ ʜʝʣʝʥʠʷ ʚ 

http://www.news.elteh.ru/arh/2011/70/09.php
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ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʤʦʞʝʪ ʙʳʪʴ ʩʚʝʜʝʥʘ ʢ ʦʧʨʝʜʝʣʷʝʤʦʤʫ ʩʦʮʠʘʣʴʥʳʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʤʠʥʠʤʫʤʫ. ʈʘʟʨʘʙʦʪʘʥʳ ʧʨʦʝʢʪʳ ʨʝʘʢʪʦʨʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩ 

ʚʥʫʪʨʝʥʥʝʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. ʆʜʥʘʢʦ, ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʩʪʘʝʪʩʷ ʧʝʨʝʨʘʙʦʪʢʘ 

ʠ ʜʦʣʛʦʩʨʦʯʥʦʝ ʭʨʘʥʝʥʠʝ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʙʣʝʤʘ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʷʜʝʨʥʦʛʦ ʦʨʫʞʠʷ.  

ɺ ʢʘʯʝʩʪʚʝ ʚʦʟʤʦʞʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʩʚʦʝʥʠʝ ʵʥʝʨʛʠʠ, ʚʳʜʝʣʷʶʱʝʡʩʷ ʧʨʠ 

ʨʝʘʢʮʠʷʭ ʩʠʥʪʝʟʘ ʣʝʛʢʠʭ ʵʣʝʤʝʥʪʦʚ ï ʫʧʨʘʚʣʷʝʤʳʡ ʪʝʨʤʦʷʜʝʨʥʳʡ ʩʠʥʪʝʟ 

(ʋʊʉ).  

ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʝʨʤʦʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ (ʊʗʈ): 

V ʦʪʩʫʪʩʪʚʠʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʛʦʨʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʭʠʤʠʯʝʩʢʦʛʦ 

ʟʘʩʦʨʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

V ʙʦʣʴʰʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 
ʩʨʝʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʷʜʝʨʥʳʤ ʨʝʘʢʪʦʨʦʤ: ʧʘʩʩʠʚʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ; ʦʪʩʫʪʩʪʚʠʝ 

ʧʨʦʜʫʢʪʦʚ ʜʝʣʝʥʠʷ; ʤʝʥʴʰʘʷ ʦʩʪʘʪʦʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ;  

V ʧʝʨʩʧʝʢʪʠʚʘ ʜʘʣʴʥʝʡʰʝʛʦ ʫʣʫʯʰʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘ 
ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʤʘʣʦʘʢʪʠʚʠʨʫʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚ 

ʦʪʜʘʣʝʥʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ï ʧʝʨʝʭʦʜ ʥʘ ʨʝʘʢʮʠʠ ʩʠʥʪʝʟʘ ʩ ʤʘʣʳʤ ʯʠʩʣʦʤ 

ʠʩʧʫʩʢʘʝʤʳʭ ʥʝʡʪʨʦʥʦʚ ï ʨʝʰʘʶʱʝʝ ʫʣʫʯʰʝʥʠʝ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

V   

ʉʪʠʤʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʊʗʈ 

 

o ʧʦʜʜʝʨʞʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʦ-ʠʥʞʝʥʝʨʥʦʛʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ:  

1) ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ;  

2) ʧʦʜʛʦʪʦʚʢʘ ʚʳʩʦʢʦʢʣʘʩʩʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ;  

o ʦʢʫʧʘʝʤʦʩʪʴ ʟʘʪʨʘʪ ʯʝʨʝʟ ʨʘʟʚʠʪʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ ʜʝʣʝʥʠʷ (ʷʜʝʨʥʦ-ʦʧʘʩʥʳʝ ʫʩʪʘʥʦʚʢʠ), 

ʪʝʨʤʦʷʜʝʨʥʳʡ ʨʝʘʢʪʦʨ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʨʘʜʠʘʮʠʦʥʥʦ-ʦʧʘʩʥʳʭ 

ʫʩʪʘʥʦʚʦʢ. ɺ ʥʠʭ ʠʩʢʣʶʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʨʘʟʛʦʥʘ 

ʨʝʘʢʪʦʨʘ, ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʣʠʯʠʝʤ ʜʝʣʷʱʝʛʦʩʷ ʷʜʝʨʥʦʛʦ 

ʪʦʧʣʠʚʘ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʷʜʝʨʥʳʤ ʘʚʘʨʠʷʤ, ʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʜ̫ʝʨʥʦʛʦ ʦʨʫʞʠʷ, ʥʝʪ ʩʠʣʴʥʦ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʘʢʪʠʥʠʜʦʚ ʠ ʧʨʦʜʫʢʪʦʚ ʜʝʣʝʥʠʷ.  

ʊʝʨʤʦʷʜʝʨʥʳʡ ʨʝʘʢʪʦʨ (ʊʗʈ) ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʦʤ ʚʥʫʪʨʝʥʥʝʡ 

ʩʘʤʦʟʘʱʠʱʝʥʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

1) ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʨʝʘʢʪʦʨʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʚʥʫʪʨʝʥʥʠʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ;  

2) ʪʝʨʤʦʷʜʝʨʥʘʷ ʨʝʘʢʮʠʷ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ (ʙʝʟ ʫʯʘʩʪʠʷ ʘʢʪʠʚʥʳʭ ʩʠʩʪʝʤ) 

ʧʨʝʢʨʘʱʘʝʪʩʷ ʧʨʠ ʧʨʝʢʨʘʱʝʥʠʠ ʧʦʜʘʯʠ ʚ ʨʝʘʢʪʦʨ ʪʦʧʣʠʚʘ, ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ 

ʢʘʤʝʨʫ ʨʝʘʢʪʦʨʘ ʧʨʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʪʝʧʣʦʥʦʩʠʪʝʣʷ (ʚʦʜʳ, ʛʘʟʘ), ʚʦʟʜʫʭʘ 

ʠʣʠ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ, ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʦʪ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ;  
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3) ʙʦʣʴʰʠʝ ʪʝʧʣʦʧʝʨʝʜʘʶʱʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʤʘʩʩʳ ʨʝʘʢʪʦʨʥʳʭ ʩʠʩʪʝʤ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʘʩʩʠʚʥʳʡ ʦʪʚʦʜ ʦʩʪʘʪʦʯʥʦʛʦ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʚ ʨʝʘʢʪʦʨʝ (ʟʘ 

ʩʯʝʪ ʪʝʧʣʦʝʤʢʦʩʪʠ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʥʚʝʢʮʠʠ ʠ ʠʟʣʫʯʝʥʠʷ).  

ʀʟ ʤʥʦʛʠʭ ʚʦʟʤʦʞʥʳʭ ʨʝʘʢʮʠʡ ʩʠʥʪʝʟʘ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʷʚʣʷʶʪʩʷ:  

 

D + D => 3He + n + 3,27 ʄʵɺ D + D => T + p + 4,05 ʄʵɺ D + T => n + 4He + 

+17,6 ʄʵɺ D + 3He => p + 4He + 18,34 ʄʵɺ. 

 

ʃʝʛʯʝ ʚʩʝʭ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʨʝʘʢʮʠʷ D+T.  

ʌʠʟʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʝʘʢʪʦʨʫ, ʠʩʧʦʣʴʟʫʶʱʝʤʫ ʩʤʝʩʴ ʜʝʡʪʝʨʠʷ ʠ 

ʪʨʠʪʠʷ. 

ɹʘʣʘʥʩ ʤʦʱʥʦʩʪʠ ʥʘʛʨʝʚʘ ʧʣʘʟʤʳ Ŭ-ʯʘʩʪʠʮʘʤʠ (4ʅʝ) ʠ ʧʦʣʥʳʭ ʧʦʪʝʨʴ 

ʵʥʝʨʛʠʠ ʠʟ ʧʣʘʟʤʳ (ʟʘ ʩʯʝʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʜʠʬʬʫʟʠʠ ʯʘʩʪʠʮ, ʠʟʣʫʯʝʥʠʡ), 

ʪ.ʝ. ʫʩʣʦʚʠʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʘʤʦʧʦʜʜʝʨʞʠʚʘʶʱʝʡʩʷ ʨʝʘʢʮʠʠ, ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ 

ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʘ nŰ2*10
20

 ʤ
-3
ʩ, ʛʜʝ ï n ʩʨʝʜʥʷʷ ʧʦ ʦʙʲʝʤʫ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ ʚ ʧʣʘʟʤʝ ʠ Ű ï ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʫʜʝʨʞʘʥʠʷ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʚʳʭʦʜ D+T ʨʝʘʢʮʠʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʟʥʘʯʝʥʠʠ ʧʘʨʘʤʝʪʨʘ n 

ʤʘʢʩʠʤʘʣʝʥ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʣʘʟʤʳ ʊ=7-20 ʢʠʣʦʵʣʝʢʪʨʦʥʦʚʦʣʴʪ (ʢʵɺ), ʯʪʦ 

ʵʢʚʠʚʘʣʝʥʪʥʦ 70-200 ʤʠʣʣʠʦʥʦʚ ʛʨʘʜʫʩʦʚ.  

ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʪʝʨʤʦʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ ï ʨʝʘʢʪʦʨʳ ʥʘ ʦʩʥʦʚʝ ʤʘʛʥʠʪʥʦʛʦ 

ʫʜʝʨʞʘʥʠʷ ʧʣʘʟʤʳ ʠ ʨʝʘʢʪʦʨʳ ʩ ʠʥʝʨʮʠʦʥʥʳʤ ʫʜʝʨʞʘʥʠʝʤ.  

ɺ ʨʝʘʢʪʦʨʘʭ ʥʘ ʦʩʥʦʚʝ ʤʘʛʥʠʪʥʦʛʦ ʫʜʝʨʞʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʦʛʨʘʥʠʯʠʚʘʪʴ ʜʚʠʞʝʥʠʝ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ 

ʧʦʧʝʨʝʢ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʥʝʦʙʭʦʜʠʤʦʝ ʚʨʝʤʷ 

ʫʜʝʨʞʘʥʠʷ ʵʥʝʨʛʠʠ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ ʚ ʧʣʘʟʤʝ ʩʠʩʪʝʤ ʩ 

ʤʘʛʥʠʪʥʳʤ ʫʜʝʨʞʘʥʠʝʤ n ~1020 ʤ
-3
. ʇʨʝʜʣʦʞʝʥʦ ʦʢʦʣʦ ʜʚʫʭ ʜʝʩʷʪʢʦʚ ʩʭʝʤ 

ʨʝʘʢʪʦʨʦʚ ʩ ʤʘʛʥʠʪʥʳʤ ʫʜʝʨʞʘʥʠʝʤ.  

ɺ ʨʝʘʢʪʦʨʘʭ ʩ ʠʥʝʨʮʠʦʥʥʳʤ ʫʜʝʨʞʘʥʠʝʤ D-T ʩʤʝʩʴ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ 

ʩʞʠʤʘʝʪʩʷ ʜʦ ʩʚʝʨʭʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʫʯʢʘʤʠ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ ʠʣʠ ʠʤʧʫʣʴʩʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ. ɼʝʡʪʝʨʠʝʚʦ-ʪʨʠʪʠʝʚʘʷ 

ʩʤʝʩʴ ʧʨʠ ʩʞʘʪʠʠ ʥʘʛʨʝʚʘʝʪʩʷ, ʘ ʚʨʝʤʷ ʫʜʝʨʞʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʨʝʤʝʥʝʤ 

ʩʚʦʙʦʜʥʦʛʦ ʨʘʟʣʝʪʘ ʧʣʘʟʤʳ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ ʚ ʧʣʘʟʤʝ ʩʠʩʪʝʤ 

ʩ ʠʥʝʨʮʠʦʥʥʳʤ ʫʜʝʨʞʘʥʠʝʤ n~1029 ʤ
-3
. 

ʂʦʨʦʪʢʦ ʦ ʧʝʨʩʧʝʢʪʠʚʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʊʗʈ ʚ ʈʫʙʮʦʚʩʢʦʤ ʨʘʡʦʥʝ. ʅʘʰ 

ʧʨʦʝʢʪ ʥʝʩʝʪ ʙʦʣʴʰʝ ʛʠʧʦʪʝʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʪʦ ʝʩʪʴ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʨʝʘʣʠʠ 

ʠ ʩʦʚʨʝʤʝʥʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʢʨʘʷ ʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. ʅʦ ʝʩʣʠ 

ʥʘʡʜʫʪʩʷ ʠʩʪʦʯʥʠʢʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ (ʪʝʤ ʙʦʣʝʝ, ʯʪʦ ʧʨʦʝʢʪ ITER-

ʤʝʞʜʫʥʘʨʦʜʥʳʡ), ʪʦ ʚʦʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʷʚʷʪʩʷ: 

1. ʊʘʢ ʢʘʢ ʧʦʩʪʨʦʡʢʘ ʊʗʈ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʦʩʪʨʦʡʢʫ ʩʦʧʫʪʩʪʚʫʶʱʝʡ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʘʵʨʦʧʦʨʪʘ, ʞ/ʜ ʩʪʘʥʮʠʠ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ (ʟʘʚʦʜʳ ʠ 

ʬʘʙʨʠʢʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʦʤʧʣʝʢʪʫʶʱʠʭ), ʚʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ ʧʦʚʣʝʯʝʪ 

ʟʘ ʩʦʙʦʡ ʧʨʠʚʣʝʯʝʥʠʝ ʥʘʫʯʥʳʭ ʠ ʨʘʙʦʯʠʭ ʢʘʜʨʦʚ, ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ. 
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2. ʉʦʟʜʘʥʠʝ ʥʘ ʙʘʟʝ ʈʀʀ ʮʝʣʦʡ ʩʝʪʠ ʥʘʫʯʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʧʦ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʪʝʨʤʦʷʜʘ ʠ ʚʦʦʙʱʝ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʮʝʣʦʤ. 

3. ʈʘʟʠʪʝʣʴʥʦʝ ʫʜʝʰʝʚʣʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʯʪʦ ʦʯʝʥʴ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʰʝʤʫ ʢʨʘʶ (ʟʥʘʯʠʪʝʣʴʥʘʷ ʫʜʘʣʝʥʥʦʩʪʴ ʦʪ ʙʣʠʞʘʡʰʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ). 

4. ʀʟ-ʟʘ ʧʨʠʛʨʘʥʠʯʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʫʩʪʘʥʦʚʢʠ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʦʨʪʠʨʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚ ʩʣʫʯʘʝ ʠʟʣʠʰʢʦʚ (ʘ ʦʥʠ ʙʫʜʫʪ, ʪʘʢ ʢʘʢ 

ʫʩʪʘʥʦʚʢʘ ʚʝʩʴʤʘ ʤʦʱʥʘ) ʚ ʂʘʟʘʭʩʪʘʥ, ʄʦʥʛʦʣʠʶ, ʂʠʪʘʡ ʧʦ ʥʝʚʳʩʦʢʦʡ ʮʝʥʝ, 

ʯʪʦ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʘʣʘʞʠʚʘʥʠʝ ʭʦʨʦʰʠʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʩʪʨʘʥʘʤʠ. 

5. ɺʣʠʚʘʥʠʝ ʦʛʨʦʤʥʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʢʨʘʡ. 

 

ʋʉʊʈʆʁʉʊɺʆ ʇʃɸɺʅʆɻʆ ʇʋʉʂɸ 

ʊ.ʅ. ʄʘʣʘʭʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʀ.ɸ. ʄʘʮʘʥʢʝ  

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʙʝʟʫʜʘʨʥʳʡ ʧʫʩʢ ʠ ʪʦʨʤʦʞʝʥʠʝ 

ʪʨʝʭʬʘʟʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʨʦʢ ʩʣʫʞʙʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʥʠʞʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʵʣʝʢʪʨʦʩʝʪʴ. ʇʣʘʚʥʳʡ ʧʫʩʢ ʜʦʩʪʠʛʘʝʪʩʷ 

ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʦʙʤʦʪʢʘʭ ʜʚʠʛʘʪʝʣʷ ʩ 

ʧʦʤʦʱʴʶ ʪʨʠʥʠʩʪʦʨʦʚ. 

ʋʩʪʨʦʡʩʪʚʘ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ (ʜʘʣʝʝ ï ʋʇʇ) ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʘ ʪʨʘʥʩʧʦʨʪʝ, ʚ ʢʦʤʤʫʥʘʣʴʥʦʤ ʠ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 

ʆʩʥʦʚʘ ʪʨʝʭʬʘʟʥʳʭ ʋʇʇ ï ʪʨʠ ʧʘʨʳ ʚʢʣʶʯʝʥʥʳʭ ʚʩʪʨʝʯʥʦ-ʧʘʨʘʣʣʝʣʴʥʦ 

ʪʨʠʥʠʩʪʦʨʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʨʘʟʨʳʚʳ ʢʘʞʜʦʛʦ ʠʟ ʬʘʟʥʳʭ ʧʨʦʚʦʜʦʚ. ʇʣʘʚʥʳʡ 

ʧʫʩʢ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʩʪʝʧʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʢʣʘʜʳʚʘʝʤʦʛʦ ʢ 

ʦʙʤʦʪʢʘʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʥʝʢʦʪʦʨʦʛʦ ʥʘʯʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʦ 

ʥʦʤʠʥʘʣʴʥʦʛʦ. ɼʣʷ ʵʪʦʛʦ ʚ ʪʝʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʚʨʝʤʝʥʠ, ʥʘʟʳʚʘʝʤʦʛʦ ʚʨʝʤʝʥʝʤ 

ʧʫʩʢʘ, ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʫʛʦʣ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʨʠʥʠʩʪʦʨʦʚ. ʆʙʳʯʥʦ ʥʘʯʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʝʚʝʣʠʢʦ, 

ʧʦʵʪʦʤʫ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʨʠ ʧʫʩʢʝ ʥʘʤʥʦʛʦ 

ʤʝʥʴʰʝ, ʯʝʤ ʚ ʥʦʤʠʥʘʣʴʥʦʤ ʨʝʞʠʤʝ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʣʘʚʥʦʝ ʥʘʪʷʞʝʥʠʝ 

ʧʨʠʚʦʜʥʳʭ ʨʝʤʥʝʡ, ʚʭʦʜʷʪ ʚ ʟʘʮʝʧʣʝʥʠʝ ʟʫʙʯʘʪʳʝ ʢʦʣʝʩʘ ʨʝʜʫʢʪʦʨʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʘʶʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʜʝʪʘʣʠ ʧʨʠʚʦʜʘ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʜʣʝʥʠʶ ʩʨʦʢʘ ʩʣʫʞʙʳ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʫʚʝʣʠʯʝʥʠʶ ʤʝʞʨʝʤʦʥʪʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʋʇʇ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʠ ʧʠʢʦʚʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʵʣʝʢʪʨʦʩʝʪʴ, 

ʧʦʩʢʦʣʴʢʫ ʧʫʩʢʦʚʦʡ ʪʦʢ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʝʚʳʰʘʝʪ 

ʥʦʤʠʥʘʣʴʥʳʡ ʚʩʝʛʦ ʚ 2...4 ʨʘʟʘ, ʘ ʥʝ ʚ 5...7, ʢʘʢ ʧʨʠ ʧʨʷʤʦʤ ʧʫʩʢʝ. ʕʪʦ ʙʳʚʘʝʪ 

ʚʘʞʥʦ ʧʨʠ ʧʠʪʘʥʠʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʦʛʨʘʥʠʯʝʥʥʦʡ ʤʦʱʥʦʩʪʠ, 

ʥʘʧʨʠʤʝʨ, ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʫʩʪʨʦʡʩʪʚ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʠʪʘʥʠʷ, 

ʤʘʣʦʤʦʱʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʧʦʜʩʪʘʥʮʠʡ (ʦʩʦʙʝʥʥʦ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ). 

ʉʥʠʞʝʥʠʝ ʧʫʩʢʦʚʦʛʦ ʪʦʢʘ ʧʨʦʜʣʝʚʘʝʪ ʠ ʞʠʟʥʴ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ. 
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ɹʣʘʛʦʜʘʨʷ ʧʨʦʛʨʝʩʩʫ ʩʠʣʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʪʝʭʥʠʢʠ 

ʥʘ ʨʳʥʢʝ ʧʦʷʚʠʣʠʩʴ  ʢʦʤʧʘʢʪʥʳʝ, ʫʜʦʙʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʣʘʚʥʦʛʦ 

ʧʫʩʢʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ (ʩʦʬʪʩʪʘʨʪʝʨʳ). 

ʇʣʘʚʥʳʡ ʧʫʩʢ ʩ ʧʦʤʦʱʴʶ ʩʦʬʪʩʪʘʨʪʝʨʘ ʨʝʘʣʠʟʫʝʪʩʷ ʤʝʜʣʝʥʥʳʤ ʧʦʜʲʝʤʦʤ 

ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʧʣʘʚʥʦʛʦ ʨʘʟʛʦʥʘ ʜʚʠʛʘʪʝʣʷ ʠ ʩʥʠʞʝʥʠʷ ʧʫʩʢʦʚʳʭ ʪʦʢʦʚ. 

ʈʝʛʫʣʠʨʫʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʙʳʯʥʦ ʷʚʣʷʶʪʩʷ ʥʘʯʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʚʨʝʤʷ 

ʨʘʟʛʦʥʘ ʠ ʚʨʝʤʷ ʪʦʨʤʦʞʝʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. ʆʯʝʥʴ ʤʘʣʝʥʴʢʦʝ ʟʥʘʯʝʥʠʝ 

ʥʘʯʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʦʞʝʪ ʦʯʝʥʴ ʩʠʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʧʫʩʢʦʚʦʡ ʤʦʤʝʥʪ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʧʦʵʪʦʤʫ ʦʥʦ ʦʙʳʯʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 30-60% ʦʪ ʟʥʘʯʝʥʠʷ 

ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

ʇʨʠ ʟʘʧʫʩʢʝ ʥʘʧʨʷʞʝʥʠʷ ʩʢʘʯʢʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʘ ʧʦʪʦʤ ʧʣʘʚʥʦ ʟʘ ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ ʨʘʟʛʦʥʘ 

ʧʦʜʥʠʤʘʝʪʩʷ ʜʦ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʕʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʙʫʜʝʪ ʧʨʠ ʵʪʦʤ 

ʧʣʘʚʥʦ ʠ ʙʳʩʪʨʦ ʨʘʟʛʦʥʷʪʴʩʷ ʜʦ ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʦʬʩʪʘʨʪʝʨʦʚ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʧʫʩʢʦʚʦʡ çʙʨʦʩʦʢè ʪʦʢʘ 

ʜʦ ʤʠʥʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʫʤʝʥʴʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʤʝʥʷʝʤʳʭ ʨʝʣʝ ʠ 

ʢʦʥʪʘʢʪʦʨʦʚ, ʚʳʢʣʶʯʘʪʝʣʝʡ. ʆʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʫʶ ʟʘʱʠʪʫ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʦʪ ʘʚʘʨʠʡʥʦʡ ʧʝʨʝʛʨʫʟʢʠ, ʧʝʨʝʛʨʝʚʘ, ʟʘʢʣʠʥʠʚʘʥʠʷ, ʦʙʨʳʚʘ 

ʬʘʟʳ, ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ: 

1. ʩʥʠʞʝʥʠʝ ʙʨʦʩʢʦʚ ʪʦʢʘ ʚ ʩʪʘʪʦʨʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʚ ʤʦʤʝʥʪ ʝʛʦ ʟʘʧʫʩʢʘ; 

2. ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʣʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʝʨʝʛʨʫʟʦʢ ʜʚʠʛʘʪʝʣʷ; 

3. ʫʩʪʨʘʥʝʥʠʝ ʨʳʚʢʦʚ ʚ ʧʨʠʚʦʜʥʦʤ ʤʝʭʘʥʠʟʤʝ, ʯʪʦ ʧʦʚʳʰʘʝʪ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʩʨʦʢ ʚʩʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

4. ʫʩʪʨʘʥʝʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʫʜʘʨʦʚ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʧʨʠ ʟʘʧʫʩʢʝ 

ʥʘʩʦʩʥʳʭ ʘʛʨʝʛʘʪʦʚ; 

5. ʫʧʨʘʚʣʝʥʠʝ ʦʩʪʘʥʦʚʢʦʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʚ ʟʘʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ; 

6. ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʚ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʪʘʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʧʨʝʜʝʣʴʥʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ. 

ʋʩʪʨʦʡʩʪʚʘ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʧʨʦʩʪʳ ʚ ʫʩʪʨʦʡʩʪʚʝ, 

ʤʦʥʪʘʞʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʇʨʠ ʚʳʙʦʨʝ ʫʩʪʨʦʡʩʪʚʘ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʝʝ: 

1. ʊʦʢ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. ʅʝʦʙʭʦʜʠʤʦ ʚʳʙʠʨʘʪʴ ʫʩʪʨʦʡʩʪʚʦ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ 

ʧʦ ʧʦʣʥʦʤʫ ʪʦʢʫ ʥʘʛʨʫʟʢʠ ʜʚʠʛʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ ʪʦʢ 

ʧʨʝʜʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʫʩʪʨʦʡʩʪʚʘ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ. 

2. ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʟʘʧʫʩʢʦʚ ʚ ʯʘʩ. ʆʙʳʯʥʦ ʦʥʦ ʦʛʨʘʥʠʯʝʥʦ 

ʩʦʬʪʩʪʘʨʪʝʨʦʤ.  

ʅʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʫʩʢʦʚ ʚ ʯʘʩ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʥʝ 

ʧʨʝʚʳʰʘʣʦ ʵʪʦʪ ʧʘʨʘʤʝʪʨ. 

3. ʅʘʧʨʷʞʝʥʠʝ ʩʝʪʠ. ʂʘʞʜʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʨʘʩʩʯʠʪʘʥʦ ʥʘ 

ʨʘʙʦʪʫ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ. ʅʘʧʨʷʞʝʥʠʝ ʩʝʪʠ ʧʠʪʘʥʠʷ ʜʦʣʞʥʦ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʘʩʧʦʨʪʥʦʤʫ ʟʥʘʯʝʥʠʶ ʩʦʬʪʩʪʘʨʪʝʨʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ: 
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¶  ʅʦʨʤʘʣʴʥʳʡ. ʇʨʠ ʪʘʢʦʤ ʨʝʞʠʤʝ ʚʨʝʤʷ ʧʫʩʢʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 10 ï 

20 ʩʝʢʫʥʜ, ʪʨʝʙʫʝʤʦʝ ʟʥʘʯʝʥʠʝ ʧʫʩʢʦʚʦʛʦ ʪʦʢʘ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 3,5 ʭ I ʥʦʤ. 

¶  ʊʷʞʝʣʳʡ. ɺʨʝʤʷ ʧʫʩʢʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 30 ʩʝʢʫʥʜ. ʈʝʞʠʤ ʦʪʣʠʯʘʝʪʩʷ 
ʥʘʛʨʫʟʢʦʡ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ; ʪʨʝʙʫʝʤʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʫʩʢʦʚʦʛʦ ʪʦʢʘ ς ʥʝ ʙʦʣʝʝ 4,5 ʭ I ʥʦʤ. 

¶  ʉʘʤʳʡ ʪʷʞʝʣʳʡ. ɺʨʝʤʷ ʨʘʟʛʦʥʘ ʜʣʠʪʝʣʴʥʦʝ, ʥʘʛʨʫʟʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʦʯʝʥʴ ʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ, ʧʫʩʢʦʚʦʡ ʪʦʢ ς ʜʦ 5, 5 ʭ I ʥʦʤ. 

ʈʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ 

ʪʠʧʦʚʳʭ. ʇʦʵʪʦʤʫ ʧʨʠ ʚʳʙʦʨʝ ʫʩʪʨʦʡʩʪʚ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʨʦʚʝʜʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʠʟʤʝʨʝʥʠʡ. 
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ʂ ɺʆʇʈʆʉʋ ʆ ʇʆɺʓʐɽʅʀʀ ʅɸɼɽɾʅʆʉʊʀ ɺʆɿɼʋʐʅʓʍ  

ʃʀʅʀʁ ʅɸʇʈʗɾɽʅʀɽʄ 0,4 ʢɺ 

ʈ.ɺ. ʈʘʭʠʤʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʅ.ʀ. ʏʝʨʢʘʩʦʚʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʅʘʜʝʞʥʦʩʪʴ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʩʝʣʴʩʢʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚʳʟʳʚʘʝʪ ʦʩʦʙʫʶ 

ʪʨʝʚʦʛʫ. ʇʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ 

ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ ʜʚʘʜʮʘʪʠʣʝʪʥʝʡ ʜʘʚʥʦʩʪʠ. ʊʦʛʜʘ ʪʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʤʝʜʣʝʥʥʦ ʠ ʩʨʝʜʩʪʚʘ 

ʥʘ ʨʘʟʚʠʪʠʝ ʠ  ʧʦʜʜʝʨʞʘʥʠʝ  ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʝʪʝʡ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʝʪʝʚʳʭ 

ʢʦʤʧʘʥʠʡ (ʈʉʂ)  ʚʳʜʝʣʷʣʠʩʴ ʧʦ ʦʩʪʘʪʦʯʥʦʤʫ ʧʨʠʥʮʠʧʫ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʦʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ 

ʩʪʝʧʝʥʴ ʠʟʥʦʩʘ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 50% ʠ  ʥʘʭʦʜʠʪʩʷ ʚ ʢʨʠʪʠʯʝʩʢʦʡ 

ʟʦʥʝ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ 

ʩʝʪʝʡ 0,4 ʢɺ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ 0,4 

ʢɺ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʙʘʟʝ ʧʨʦʚʦʜʦʚ ʤʘʨʢʠ ɸ ʠ ɸʉ ʩʝʯʝʥʠʝʤ ʦʪ 35 ʜʦ 70 

ʢʚʘʜʨʘʪʥʳʭ  ʤʠʣʣʠʤʝʪʨʦʚ. ʄʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʥʘʧʨʷʞʝʥʠʝʤ 0,4 ʢɺ ʧʦʢʘʟʘʣ ʨʷʜ ʠʭ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʥʝʜʦʩʪʘʪʢʦʚ: 

¶  ʧʦʚʳʰʝʥʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʩʣʫʯʘʝʚ 

ʦʙʨʳʚʦʚ ʧʨʦʚʦʜʦʚ; 

¶  ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʢʦʩʥʦʚʝʥʠʷ ʣʶʜʝʡ ʢ ʥʝʠʟʦʣʠʨʦʚʘʥʥʳʤ ʧʨʦʚʦʜʘʤ ʠ 
ʩʣʫʯʘʡʥʳʭ ʧʨʠʢʦʩʥʦʚʝʥʠʡ ʥʝʛʘʙʘʨʠʪʥʳʭ ʧʨʝʜʤʝʪʦʚ (ʩʨʝʜʥʷʷ ʧʦʚʨʝʞʜʘʝʤʦʩʪʴ 

http://electrik.info/main/news/208-ustrojstvo-plavnogo-puska-yelektrodvigatelya.html


205 

 

ʣʠʥʠʡ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʦ ʝʩʪʴ ʚʳʧʦʣʥʝʥʥʳʭ ʛʦʣʳʤʠ ʧʨʦʚʦʜʘʤʠ, ʥʘ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʦʧʦʨʘʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 19 ʜʦ 38 ʧʦʚʨʝʞʜʝʥʠʡ ʥʘ 100 

ʢʠʣʦʤʝʪʨʦʚ ʣʠʥʠʡ ʚ ʛʦʜ); 

¶  ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʛʦʣʦʣʝʜʥʳʤ ʠ ʚʝʪʨʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʧʨʠʚʦʜʷʱʠʤ 
ʟʘʯʘʩʪʫʶ ʢ ʘʚʘʨʠʷʤ ʠ ʜʣʠʪʝʣʴʥʳʤ ʦʪʢʣʶʯʝʥʠʷʤ ʧʦʪʨʝʙʠʪʝʣʝʡ; 

¶  ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʛʫʣʷʨʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʦʙʨʝʟʢʠ ʚʝʪʚʝʡ ʜʝʨʝʚʴʝʚ, ʪʝʤ 
ʩʘʤʳʤ ʥʘʥʦʩʠʪʩʷ ʚʨʝʜ ʜʝʨʝʚʴʷʤ ʮʝʥʥʳʭ ʧʦʨʦʜ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ 

ʥʘʧʨʷʞʝʥʠʝʤ 0,4 ʢɺ ʷʚʣʷʶʪʩʷ ʘʚʘʨʠʡʥʳʝ ʦʪʢʣʶʯʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʵʪʠʭ ʦʪʢʣʶʯʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ: 

¶  ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ (ʛʦʣʦʣʝʜʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʝʪʨʦʚʳʝ ʥʘʛʨʫʟʢʠ, 

ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ  ʠ ʪ.ʜ.);  

¶  ʢʨʫʧʥʘʷ ʧʪʠʮʘ;  

¶  ʚʠʥʘ ʩʘʤʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ. 

ɸʚʘʨʠʡʥʳʝ ʦʪʢʣʶʯʝʥʠʷ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʥʝʩʫʪ ʢʦʣʦʩʩʘʣʴʥʳʡ ʫʱʝʨʙ ʜʣʷ 

ʧʦʪʨʝʙʠʪʝʣʝʡ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʜʦʦʪʧʫʩʢʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠ 

ʙʨʘʢʦʤ ʧʨʦʜʫʢʮʠʠ, ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʝʤ ʛʨʘʬʠʢʘ ʨʘʙʦʪʳ ʚʘʞʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

 ʅʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʢʠ ʦʪʢʣʶʯʝʥʠʡ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʥʠʢʘʤʠ 

ʈʫʙʮʦʚʩʢʦʛʦ ʈʕʉ çɸʣʪʘʡʵʥʝʨʛʦè, ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʦʪʢʣʶʯʝʥʠʡ, 

ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ ˉ1 ʠ ʪʘʙʣʠʮʫ ˉ2.  

ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʢʠ ʦʪʢʣʶʯʝʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʪʢʣʶʯʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ 

ʣʝʪʥʝʝ ʚʨʝʤʷ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʳʰʘʶʪ ʦʪʢʣʶʯʝʥʠʷ ʚ ʟʠʤʥʠʝ ʤʝʩʷʮʳ. ʕʪʦʤʫ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʚʟʷʪʳʝ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʜʚʘ ʤʝʩʷʮʘ, ʷʥʚʘʨʴ ʠ ʠʶʥʴ 2012 ʛʦʜʘ. ʂ 

ʪʦʤʫ ʞʝ ʠʶʥʴ ʷʚʠʣʩʷ ʨʝʢʦʨʜʥʳʤ ʤʝʩʷʮʝʤ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʪʢʣʶʯʝʥʠʡ ʟʘ 2012 

ʛʦʜ. ʊʘʢ ʢʘʢ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʣʶʙʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʨʘʙʦʪʳ ʧʨʦʠʩʭʦʜʷʪ 

ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʝʝ, ʯʝʤ ʟʠʤʦʡ, ʠʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʫʱʝʨʙ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ 

ʩʪʨʝʤʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ. 

ɻʣʷʜʷ ʥʘ ʵʪʠ ʰʦʢʠʨʫʶʱʠʝ ʬʘʢʪʳ, ʧʨʦʝʢʪʥʳʝ ʠʥʩʪʠʪʫʪʳ ʜʦʣʞʥʳ 

ʟʘʜʫʤʘʪʴʩʷ ʥʘʜ ʧʫʪʷʤʠ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ. ʈʝʯʴ ʠʜʝʪ ʦ ʪʦʤ, ʯʪʦ ʚʩʝ 

ʚʦʟʜʫʰʥʳʝ ʣʠʥʠʠ 0,4 ʢɺ, ʚʥʦʚʴ ʤʦʥʪʠʨʫʝʤʳʝ ʠ ʤʦʜʝʨʥʠʟʠʨʫʝʤʳʝ, ʜʦʣʞʥʳ 

ʚʳʧʦʣʥʷʪʴʩʷ ʩʘʤʦʥʝʩʫʱʠʤʠ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʧʨʦʚʦʜʘʤʠ (ʉʀʇ) [1]. 

ʇʨʠʤʝʥʝʥʠʝ ʩʘʤʦʥʝʩʫʱʝʛʦ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʧʨʦʚʦʜʘ (ʉʀʇ) ʚ ʨʘʩʧʨʝʜʝ-

ʣʠʪʝʣʴʥʳʭ ʩʝʪʷʭ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʣʫʯʠʣʦ  ʭʦʨʦʰʫʶ ʨʝʢʦʤʝʥʜʘʮʠʶ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʦʮʝʥʢʠ ʵʢʩʧʝʨʪʦʚ. ʍʦʪʝʣʦʩʴ ʙʳ ʪʦʣʴʢʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʋʛʣʠʯʝ 

ʟʘʧʫʱʝʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʉʀʇ çʊʦʨʩʘʜʘè, ʧʦʣʥʦʩʪʴʶ ʘʥʘʣʦʛʠʯʥʦʛʦ 

ʚʳʧʫʩʢʘʝʤʦʤʫ ʥʘ ʟʘʚʦʜʘʭ ʌʨʘʥʮʠʠ. 100% ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ, ʢʦʤʧʦʥʝʥʪʳ ʠ 

ʩʳʨʴʝ (ʘʣʶʤʠʥʠʡ ʠ ʧʣʘʩʪʠʢʘʪ) ʦʪʚʝʯʘʶʪ ʩʦʚʨʝʤʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ. ʀʟ ʵʪʦʛʦ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʚʳʩʦʢʦʤ ʢʘʯʝʩʪʚʝ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʧʨʦʚʦʜʘ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ [1], ʚ ʨʘʡʦʥʘʭ ʩ ʙʦʣʴʰʠʤʠ ʚʝʪʨʦʚʳʤʠ 

ʥʘʛʨʫʟʢʘʤʠ, ʠʥʪʝʥʩʠʚʥʳʤ ʛʦʣʦʣʝʜʦʦʙʨʘʟʦʚʘʥʠʝʤ, ʙʳʩʪʨʦʨʘʩʪʫʱʠʤʠ ʚʝʪʚʷʤʠ 

ʜʝʨʝʚʴʝʚ ʝʜʠʥʩʪʚʝʥʥʦ ʚʝʨʥʳʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʵʪʠʭ ʩʝʪʝʡ 

ʢʘʙʝʣʷ ʪʠʧʘ çDistriè ʠʣʠ çMulti -Wiskiè. ʅʘʜʝʞʥʦʩʪʴ ʣʠʥʠʡ, ʥʘ ʢʦʪʦʨʳʭ ʚʤʝʩʪʦ 

ʛʦʣʦʛʦ ʧʨʦʚʦʜʘ ʧʨʠʤʝʥʝʥ ʢʘʙʝʣʴ, ʧʨʝʚʟʦʰʣʘ ʚʩʝ ʦʞʠʜʘʥʠʷ. ɺ 1988 ʛʦʜʫ ʚ  



206 

 

ɻʝʣʝʥʜʞʠʢʝ ʙʳʣʘ ʩʤʦʥʪʠʨʦʚʘʥʘ ʣʠʥʠʷ 6 ʢɺ ʧʨʦʚʦʜʦʤ çDistriè, ʠ ʟʘ ʙʦʣʝʝ ʯʝʤ 

ʜʝʩʷʪʠʣʝʪʥʠʡ ʩʨʦʢ ʩʣʫʞʙʳ ʘʚʘʨʠʡʥʳʭ ʦʪʢʣʶʯʝʥʠʡ ʥʝ ʙʳʣʦ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʦʩʩʠʡʩʢʠʝ ʢʘʙʝʣʴʥʳʝ ʟʘʚʦʜʳ ʜʦʙʠʣʠʩʴ ʙʦʣʴʰʠʭ 

ʫʩʧʝʭʦʚ, ʛʣʘʚʥʳʤ ʟʘʣʦʛʦʤ ʢʦʪʦʨʳʭ ʩʪʘʣʠ ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

 

ʊʘʙʣʠʮʘ ˉ1 

 

ʉʪʘʪʠʩʪʠʢʘ ʦʪʢʣʶʯʝʥʠʡ ɺʃ 0,4ʢɺ ʟʘ ʷʥʚʘʨʴ 

 

ʈʕʉ (ʊʎ) 
ʅʦʤʝʨ 

ʇʉ 

ʂʦʣ-ʚʦ ʦʪʢʣʶʯʝʥʠʡ 

(ʰʪ.) 

ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʧʝʨʝʨʳʚʘ, (ʯʘʩ) 

ɺʦʣʯʠʭʠʥʩʢʠʡ 
9 5 6,18 

52 1 0,43 

ɽʛʦʨʴʝʚʩʢʠʡ 
32 4 8,91 

47 1 0,85 

ʅʦʚʠʯʠʭʠʥʩʢʠʡ 

14 8 17,11 

36 5 6,84 

44 3 3,21 

ʇʦʩʧʝʣʠʭʠʥʩʢʠʡ 

12 15 25,2 

23 16 28,18 

41 15 53,76 

66 5 6,36 

ʈʫʙʮʦʚʩʢʠʡ 

10 4 2,03 

15 2 6,65 

17 1 0,33 

22 2 3,02 

28 2 1 

29 2 1,5 

51 1 0,83 

ʋʛʣʦʚʩʢʠʡ 

34 6 19,28 

40 2 4,96 

48 2 4,56 

55 1 0,72 

ʐʠʧʫʥʦʚʩʢʠʡ 

19 2 5,13 

24 10 22,64 

35 5 3,75 

37 1 1,73 

38 1 1,62 

39 2 1 

ʀʊʆɻʆ: 132 237,78 
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ʊʘʙʣʠʮʘ ˉ2 

 

ʉʪʘʪʠʩʪʠʢʘ ʦʪʢʣʶʯʝʥʠʡ ɺʃ 0,4ʢɺ ʟʘ ʠʶʥʴ 

 

ʈʕʉ (ʊʎ) 
ʅʦʤʝʨ 

ʇʉ 

ʂʦʣ-ʚʦ ʦʪʢʣʶʯʝʥʠʡ 

(ʰʪ.) 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʨʳʚʘ, 

(ʯʘʩ) 

ɺʦʣʯʠʭʠʥʩʢʠʡ 

9 13 39,98 

25 4 68,02 

36 2 2,44 

42 2 5,5 

52 13 68,44 

ɽʛʦʨʴʝʚʩʢʠʡ 

30 3 15,69 

32 3 2,76 

47 11 74,97 

53 22 60,86 

ʅʦʚʠʯʠʭʠʥʩʢʠʡ 

14 12 34,3 

36 17 55,61 

44 42 56,25 

ʇʦʩʧʝʣʠʭʠʥʩʢʠʡ 

12 11 22,74 

23 45 230,26 

41 18 50,58 

57 4 18,08 

66 9 12,58 

ʈʫʙʮʦʚʩʢʠʡ 

10 6 13,14 

15 2 9,45 

17 11 45,23 

18 9 4,12 

22 43 54,64 

28 1 1,9 

29 2 3,2 

31 37 46,01 

33 4 10,4 

51 2 4,8 

ʋʛʣʦʚʩʢʠʡ 

7 15 33,04 

34 5 23,16 

40 9 29 

48 12 45,66 

55 9 9 

ʐʠʧʫʥʦʚʩʢʠʡ 

19 5 9,75 

24 7 8,76 

37 25 39,66 

38 14 18,04 

39 2 8,46 

45 7 12,32 

49 5 4,83 

ʀʊʆɻʆ: 455 1253,27 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ. 2008. ˉ5(53). 

2. ɺʃ 0,4 ʢɺ ʩ ʉʀʇ ʠ ʟʘʱʠʱʝʥʥʳʤʠ ʧʨʦʚʦʜʘʤʠ. 20 ʣʝʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ 
ʈʦʩʩʠʠ   // ʅʦʚʦʩʪʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ. 2007. ˉ5(47). 

3. ɻʝʨʘʩʠʤʝʥʢʦ ɸ.ɸ., ʌʝʜʠʥ ɺ.ʊ. ʇʝʨʝʜʘʯʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ʈʦʩʪʦʚ-ʥ/ɼ.: ʌʝʥʠʢʩ; ʂʨʘʩʥʦʷʨʩʢ: 

ʀʟʜʘʪʝʣʴʩʢʠʝ ʧʨʦʝʢʪʳ,  2006, ʉ. 720. 

 

ʇʆɺʓʐɽʅʀɽ ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆʉʊʀ ʉɽʃʔʉʂʀʍ ʃʀʅʀʁ 

10 ʢɺ ɿɸ ʉʏɽʊ ʇʈʀʄɽʅɽʅʀʗ ʂʆʄʇɽʅʉʀʈʋʖʑʀʍ ʋʉʊʈʆʁʉʊɺ 

ɸ.ɸ. ʉʪʨʘʭʦʚ, ʈ.ɻ. ʐʠʧʠʣʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ. ʜʦʮʝʥʪ ʅ.ʀ. ʏʝʨʢʘʩʦʚʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ɺ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʠ ʫʚʝʣʠʯʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʨʦʩʪʘ 

ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ 

ʧʨʦʙʣʝʤʘ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʵʢʦʥʦʤʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʥʘʨʷʜʫ ʩ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʴʶ 

ʧʦʪʨʝʙʣʷʶʪ ʠ ʨʝʘʢʪʠʚʥʫʶ ʤʦʱʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʩʦʟʜʘʥʠʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʠ ʷʚʣʷʝʪʩʷ ʙʝʩʧʦʣʝʟʥʦʡ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ. ʅʘʣʠʯʠʝ 

ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʣʘʪʳ ʟʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʠ ʧʝʨʝʛʨʝʚ ʧʨʦʚʦʜʦʚ, ʧʝʨʝʛʨʫʟʢʫ ʧʦʜʩʪʘʥʮʠʡ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʚʳʰʝʥʠʷ ʤʦʱʥʦʩʪʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʠ ʩʝʯʝʥʠʷ ʢʘʙʝʣʝʡ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʨʦʩʪ ʧʦʪʨʝʙʣʝʥʠʷ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʝʚʳʰʘʝʪ ʨʦʩʪ 

ʧʦʪʨʝʙʣʝʥʠʷ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʙʫʨʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʵʣʝʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ (ʩʠʩʪʝʤʳ ʦʩʚʝʱʝʥʠʷ ʠ 

ʨʝʢʣʘʤʳ, ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʯʘʩʪʦʪʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ, 

ʠʤʧʫʣʴʩʥʳʝ ʙʣʦʢʠ ʧʠʪʘʥʠʷ ʠ ʪ.ʜ.).  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ tgű 

ʚ ʨʝʞʠʤʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 0,2-0,4, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ cosű = 0,98 ï 0,92. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦ ʤʥʦʛʠʭ ʵʥʝʨʛʦʩʠʩʪʝʤʘʭ 

ʉʐɸ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ ʚ ʨʝʞʠʤʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ 

ʨʘʙʦʪʘʶʪ ʙʝʟ ʧʝʨʝʪʦʢʦʚ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʩtgű= 0.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʢʦʤʧʝʥʩʘʮʠʠ 

ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ ʥʝʩʢʦʣʴʢʦ ʫʞʝʩʪʦʯʠʣʠʩʴ. ʆʜʥʘʢʦ  ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʈʦʩʩʠʠ 

ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʢʦʤʧʝʥʩʘʮʠʠ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʛʦʨʘʟʜʦ ʥʠʞʝ, ʯʝʤ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʥʠ ʥʝ ʚʳʧʦʣʥʷʶʪʩʷ, ʦʩʦʙʝʥʥʦ 

ʵʪʦ ʢʘʩʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ ʥʘʧʨʷʞʝʥʠʝʤ 10 ʢɺ ʠ 

ʥʠʞʝ. 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʘʤʝʨʘ, ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ 21 ʜʝʢʘʙʨʷ 2010 

ʛʦʜʘ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʘʢʪʠʚʥʦʛʦ ʠ ʨʝʘʢʪʠʚʥʦʛʦ ʩʯʝʪʯʠʢʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ 

ʦʪʭʦʜʷʱʠʭ ʣʠʥʠʷʭ 10 ʢɺ, ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʤʦʱʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥ  
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ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʢʘʞʜʦʡ ʠʟ ʣʠʥʠʡ. ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ tg ű ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʣʠʥʠʡ 10 ʢɺ, ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ. 

ɸʥʘʣʠʟ ʜʠʘʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ tg ű ʚ ʣʠʥʠʷʭ 10 ʢɺ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʣʠʰʴ 20% ʣʠʥʠʡ ʠʤʝʶʪ tg ű ʥʝ ʙʦʣʝʝ 0,4 (tg ű Ò 0,4), ʘ 80% ʣʠʥʠʡ ʠʤʝʶʪ 

ʟʥʘʯʝʥʠʝ ʪʘʥʛʝʥʩʘ ʚʳʰʝ ʧʨʝʜʧʠʩʘʥʥʳʭ ʠ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʪʘʥʛʝʥʩʘ ʩʦʩʪʘʚʣʷʝʪ 

0,67. ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʢʦʤʧʝʥʩʘʮʠʷ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʫ 

ʧʦʪʨʝʙʠʪʝʣʷ ʩ ʧʦʤʦʱʴʶ ʢʦʥʜʝʥʩʘʪʦʨʥʳʭ ʙʘʪʘʨʝʡ.  

 

 
ʈʠʩ. 1 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʢʦʥʜʝʥʩʘʪʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ: 

- ʤʘʣʳʝ ʧʦʪʝʨʠ (ʜʦ 0,5 ɺʪ ʥʘ 1 ʢʚʘʨ ʤʦʱʥʦʩʪʠ); 

- ʧʨʦʩʪʦʡ ʤʦʥʪʘʞ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʵʣʝʢʪʨʦʩʝʪʠ; 

- ʥʝʙʦʣʴʰʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʧʝʥʩʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ; 

- ʙʳʩʪʨʘʷ ʦʢʫʧʘʝʤʦʩʪʴ. 
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ʂʦʥʜʝʥʩʘʪʦʨʥʳʝ ʫʩʪʘʥʦʚʢʠ ʨʝʰʘʶʪ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ: 

- ʩʥʠʟʠʪʴ ʦʧʣʘʪʫ ʟʘ ʧʦʪʨʝʙʣʝʥʥʫʶ ʨʝʘʢʪʠʚʥʫʶ ʤʦʱʥʦʩʪʴ; 

- ʦʙʝʩʧʝʯʠʪʴ ʧʦʜʘʯʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦ ʢʘʙʝʣʶ ʩ ʤʝʥʴʰʠʤ ʩʝʯʝʥʠʝʤ; 

- ʠʟʙʝʞʘʪʴ ʛʣʫʙʦʢʦʡ ʧʨʦʩʘʜʢʠ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʣʠʥʠʷʭ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ 

ʫʜʘʣʝʥʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ; 

- ʦʙʣʝʛʯʘʶʪ ʧʫʩʢ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ. 

ʇʦ ʤʝʩʪʫ ʧʦʜʢʣʶʯʝʥʠʷ ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʩʭʝʤʳ ʢʦʤʧʝʥʩʘʮʠʠ 

ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ: 

- ʦʙʘɦʷ ï ʥʘ ʚʚʦʜʝ ʧʨʝʜʧʨʠʷʪʠʷ; 

- ʛʨʫʧʧʦʚʘʷ ï ʥʘ ʣʠʥʠʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʛʨʫʧʧʳ ʦʜʥʦʪʠʧʥʳʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ; 

- ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ï ʢʦʥʜʝʥʩʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ʧʦʪʨʝʙʠʪʝʣʶ ʩ ʥʠʟʢʠʤ ʢʦʩʠʥʫʩʦʤ ʬʠ; 

- ʩʤʝʰʘʥʥʘʷ ï ʧʨʦʠʟʚʦʜʥʘʷ ʤʝʞʜʫ ʦʙʱʝʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ. 

 

 
ʈʠʩ. 2. ʉʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ: 

ʘ ï ʥʘ ʚʚʦʜʝ ʚ ʧʨʝʜʧʨʠʷʪʠʝ; ʙ ï ʥʘ ʣʠʥʠʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʛʨʫʧʧʳ 

ʦʜʥʦʪʠʧʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ; ʚ ï ʢʦʥʜʝʥʩʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ  

ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ʧʦʪʨʝʙʠʪʝʣʶ ʩ ʥʠʟʢʠʤ ʢʦʩʠʥʫʩʦʤ ʬʠ;  

ʛ ï ʧʨʦʠʟʚʦʜʥʘʷ ʤʝʞʜʫ ʦʙʱʝʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ 10 ʢɺ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2 

ʤʣʥ ʢʤ ʜʘʞʝ ʥʝʙʦʣʴʰʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʥʘ ʦʜʥʦʡ ʣʠʥʠʠ ʜʘʩʪ ʦʛʨʦʤʥʫʶ 

ʵʢʦʥʦʤʠʶ ʧʦ ʩʪʨʘʥʝ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. http://www.ukkz.com/?start=products 

2. ʅ.ʀ. ʏʝʨʢʘʩʦʚʘ  çʕʣʝʢʪʨʦʧʠʪʘʶʱʠʝ ʩʠʩʪʝʤʳ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠè 
ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 140211, ʈʫʙʮʦʚʩʢ 2010 ʛ.  

3. http://www.elprivod.ru/pricekrm/index.html 

4. http://slavenergo.ru/table2 

5. http://www.chelzeo.ru/catalog/jelektrooborudovanie-do-1000/ukrm04/ 

 

http://www.ukkz.com/?start=products
http://www.elprivod.ru/pricekrm/index.html
http://slavenergo.ru/table2
http://www.chelzeo.ru/catalog/jelektrooborudovanie-do-1000/ukrm04/
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ʄɽʊʆɼʀʂɸ ʈɸʉʏɽʊɸ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ 

ʂʆʄʇɽʅʉʀʈʋʖʑʀʍ ʋʉʊʈʆʁʉʊɺ ɺ ʃʀʅʀʗʍ 10 ʢɺ 

ɸ.ɸ. ʉʪʨʘʭʦʚ, ʈ.ɻ. ʐʠʧʠʣʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ. ʜʦʮʝʥʪ ʅ.ʀ. ʏʝʨʢʘʩʦʚʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʩʝʣʴʩʢʠʭ ʩʝʪʷʭ ɺʃ-

10 ʢɺ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʨʝʜʥʠʡ tg (ű) ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 0,67 ʚʤʝʩʪʦ ʥʦʨʤʠʨʫʝʤʦʛʦ 

0.4. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʜʝʥʩʘʪʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʘʝʪ ʩʥʠʞʝʥʠʝ 

ʧʦʪʝʨʴ ʥʘʧʨʷʞʝʥʠʷ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʆʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʠ ʚʳʙʦʨʝ ʢʦʥʜʝʥʩʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʷʚʣʷʝʪʩʷ 

ʨʝʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʧʦʪʨʝʙʣʷʝʤʘʷ ʫʩʪʘʥʦʚʢʦʡ ʠʟ ʩʝʪʠ ï Qʫʩʪ, ʠʟʤʝʨʷʝʤʘʷ ʚ 

ʢʠʣʦʚʦʣʴʪ ï ʘʤʧʝʨʘʭ ʨʝʘʢʪʠʚʥʳʭ (ʢɺɸʨ). ʈʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

1ʫʩʪ0Ͻ+, 

 

ʛʜʝ Pa ï ʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʥʘʛʨʫʟʢʠ, ʢɺʪ; K ï ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

(ʚʳʙʠʨʘʝʪʩʷ ʧʦ ʪʘʙʣʠʮʝ 1). 

 

ʈʘʩʯʝʪ  ʣʠʥʠʠ ʃ-49-2 (ʄʝʪʝʣʝʚʩʢʘʷ, ˉ49):  

ɸʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʥʘʛʨʫʟʢʠ ʣʠʥʠʠ ʃ-49-2: Pʘ=1368,2 ʢɺʪ. 

ʈʝʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʣʠʥʠʠ ʃ-49-2: Q= 3653,10 ʢɺʘʨ. 

ɼʝʡʩʪʚʫʶʱʠʡ tg (ű) =2,67 2,77 ; cos (ű)  0.34. 

ʊʨʝʙʫʝʤʳʡ cos (ű) 0.94 ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ, ʘ ʛʣʘʚʥʦʝ ʜʣʷ ʩʥʠʞʝʥʠʷ 

ʧʦʪʝʨʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʝʨʝʜʘʚʘʝʤʦʡ ʧʦ ʣʠʥʠʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ K ʠʟ ʪʘʙʣʠʮʳ (1).  

ʅʝʦʙʭʦʜʠʤʘʷ ʨʝʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ  = 1368,2  Å 2.41= 1929,16 

ʢɺɸʨ. 

ʇʨʦʚʝʜʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʟʘʚʦʜʦʚ ʠʟʛʦʪʦʚʠʪʝʣʝʡ ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ 

ʫʩʪʨʦʡʩʪʚ, ʥʘʠʣʫʯʰʠʤ ʩʯʠʪʘʝʤ ʂʋ  ʏʝʣʷʙʠʥʩʢʦʛʦ ʟʘʚʦʜʘ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʪ.ʢ. ʥʘʠʣʫʯʰʠʝ ʩʦʦʪʥʦʰʝʥʠʝ ʮʝʥʘ-ʢʘʯʝʩʪʚʦ, ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʤʦʱʥʦʩʪʠ. 

ʇʦ ʨʘʩʯʝʪʘʤ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ cos (ű) ʥʘ ʣʠʥʠʠ ʃ-49-2 ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ 

ʋʂʈʄ-2100 ʢɺʘʨ  1929,16 ʢɺʘʨ., ʪʝʤ ʩʘʤʳʤ ʩʥʠʟʠʪʴ ʨʝʘʢʪʠʚʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ 

57%, ʢʦʪʦʨʘʷ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʵʢʦʥʦʤʠʶ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʟʘ ʩʯʝʪ 

ʧʨʦʪʝʢʘʥʠʷ ʤʝʥʴʰʝʛʦ ʪʦʢʘ.  

ʌʦʨʤʫʣʘ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʦʙʱʝʛʦ ʪʦʢʘ ʥʘʛʨʫʟʢʠ: 

I = P/( 3  ĿUĿcos ű), 

ʛʜʝ ʈ ï ʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ; U ï ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ; cosű- 

ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ. 

ʊʦʢ ʚ ʣʠʥʠʠ ʙʝʟ ʂʋ ʩʦʩʪʘʚʣʷʣ 

I = 1368,2/(1,73Ŀ10Ŀ0,34) = 232,61 ɸ. 

ʊʦʢ ʚ ʣʠʥʠʠ ʩ ʫʩʪʘʥʦʚʢʦʡ  ʂʋ ʩʦʩʪʘʚʠʣ  

I = 1368,2/(1,73Ŀ10Ŀ0,94) = 84,13 ɸ. 

 

http://elcom-energo.ru/43-raschet-transformatora-toka.html
http://elcom-energo.ru/43-raschet-transformatora-toka.html
http://elcom-energo.ru/43-raschet-transformatora-toka.html
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ʇʈɸʁʉ-ʃʀʉʊ ʅɸ ʂʆʅɼɽʅʉɸʊʆʈʅʓɽ ʋʉʊɸʅʆɺʂʀ  

(ʜʝʡʩʪʚʫʝʪ ʩ 18.01.2013 ʛ.) 

 

 ȹɗɘɆɓɔɈɐɎ Ɋɑɥ ɐɔɒɕɋɓɗɆɜɎɎ ɖɋɆɐɘɎɈɓɔɏ ɒɔɟɓɔɗɘɎ 

ɓɋɖɋɉəɑɎɖəɋɒɡɋ (ȹȰȰȶȲ-7)-6,3/10,5 ɐȨ ȼɋɓɆ 

ȹȰȶȲ-150 ɐȨȦɖ ɓɆɕɔɑɢɓɔɋ Ɏɗɕ. 141600 

ȹȰȶȲ-300 ɐȨȦɖ ɓɆɕɔɑɢɓɔɋ Ɏɗɕ. 160800 

ȹȰȶȲ-400 ɐȨȦɖ ɓɆɕɔɑɢɓɔɋ Ɏɗɕ.ɗ ɔɘɋɝɋɗɘɈɋɓɓ. 
Ȱɔɒɕɑɋɐɘ. 

169700 

ȹȰȶȲ-400 ɐȨȦɖ ɓɆɕɔɑɢɓɔɋ Ɏɗɕ.ɗ Ɏɒɕɔɖɘɓɔɏ ɐɔɒɕɑ. 171400 

ȹȰȶȲ-450 ɐȨȦɖ ɓɆɕɔɑɢɓɔɋ Ɏɗɕ. 184100 

ȹȰȶȲ600 ɐȨȦɖ ɓɆɕɔɑɢɓɔɋ Ɏɗɕ. 227000 

ȹȰȶȲ-750 ɐȨȦɖ ɓɆɕɔɑɢɓɔɋ Ɏɗɕ. 234300 

ȹȰȶȲ 900 ɐȨȦɖ ɓɆɕɔɑɢɓɔɋ Ɏɗɕ.ɗ ɔɘɋɝ. Ȱɔɒɕɑ. 200200 

ȹȰȶȲ-900 ɐȨȦɖ ɓɆɕɔɑɢɓɔɋ Ɏɗɕ. ȷ Ɏɒɕɔɖɘɓ. Ȱɔɒɕɑ 255400 

ȹȰȶȲ 1050 ɐȨȦɖ ɓɆɕɔɑɢɓɔɋ Ɏɗɕ. 309900 

ȹȰȶȲ-1200 ɐȨȦɖ ɓɆɕɔɑɢɓɔɋ Ɏɗɕ. 328400 

ȹȰȶȲ-1350 ɐȨȦɖ ɓɆɕɔɑɢɓɔɋ Ɏɗɕ. 335900 

ȹȰȶȲ-1500 ɐȨȦɖ ɓɆɕɔɑɢɓɔɋ Ɏɗɕ. 395100 

ȹȰȶȲ -1800 ɐȨȦɖ ɓɆɕɔɑɢɓɔɋ Ɏɗɕ.ɗ ɔɘɋɝ. Ȱɔɒɕɑ. 332500 

ȹȰȶȲ-1800 ɐȨȦɖ ɓɆɕɔɑɢɓɔɋ Ɏɗɕ. ȷ Ɏɒɕɔɖɘɓ. Ȱɔɒɕɑ 439400 

ȹȰȶȲ -2100 ɐȨȦɖ ɓɆɕɔɑɢɓɔɋ Ɏɗɕ. 482600 

ȹȰȶȲ -2250 ɐȨȦɖ ɓɆɕɔɑɢɓɔɋ Ɏɗɕ. 488800 

ȹȰȶȲ-2400 ɐȨȦɖ ɓɆɕɔɑɢɓɔɋ Ɏɗɕ. ȷ Ɏɒɕɔɖɘɓ. Ȱɔɒɕɑ 547700 

ȹȰȶȲ -2700 ɐȨȦɖ ɓɆɕɔɑɢɓɔɋ Ɏɗɕ. 585900 

ȹȰȶȲ-3150 ɐȨȦɖ ɓɆɕɔɑɢɓɔɋ Ɏɗɕ. ȷ Ɏɒɕɔɖɘɓ. Ȱɔɒɕɑ 673100 

ȹȰȶȲ -3600 ɐȨȦɖ ɓɆɕɔɑɢɓɔɋ Ɏɗɕ. 746800 
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ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʂʋ ʪʦʢ ʚ ʣʠʥʠʠ ʩʥʠʟʠʣʩʷ ʥʘ 63,8%, ʯʪʦ ʩʥʠʞʘʝʪ ʧʦʪʝʨʠ ʚ ʣʠʥʠʠ. 

ʇʦʪʝʨʠ ʚ ʣʠʥʠʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

 

W=I
2
ĿRĿT, 

 

ʛʜʝ I ï ʩʨʝʜʥʠʡ ʪʦʢ; R ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʣʠʥʠʠ; ʊ ï ʚʨʝʤʷ ʨʘʙʦʪʳ ʣʠʥʠʠ. 

ʇʨʦʠʟʚʝʜʝʤ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ: ʣʠʥʠʷ ʨʘʙʦʪʘʝʪ 8700 ʯʘʩʦʚ ʚ  ʛʦʜ, ʥʝ 

ʩʯʠʪʘʷ ʚʳʚʦʜʦʚ ʚ ʨʝʤʦʥʪ ʠ ʘʚʘʨʠʡʥʳʭ ʦʪʢʣʶʯʝʥʠʡ (60 ʯʘʩʦʚ).  

ʇʨʦʚʦʜʘ ʤʘʨʢʠ ɸʉ-70/11, ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ R=0,42 ʆʤ. T=8700 

ʯʘʩʦʚ ʚ ʛʦʜ. 

ʇʨʦʠʟʚʝʜʝʤ ʨʘʩʯʝʪ ʧʦʪʝʨʴ ʣʠʥʠʠ ʙʝʟ ʂʋ ʚ ʛʦʜ: 

Ў7 ςσςȟφρϽπȟτςϽψχππρωχχπψȟυ ̋ˏȢ̓ 
ʇʨʦʠʟʚʝʜʝʤ ʨʘʩʯʝʪ ʧʦʪʝʨʴ ʣʠʥʠʠ ʩ ʫʩʪʘʥʦʚʢʦʡ ʂʋ ʚ ʛʦʜ: 

Ў7 ψτȟρςϽπȟτςϽψχππςυψυφȟσ ̋ˏȢ̓ 
ʈʘʟʥʠʮʘ ʧʦʪʝʨʴ ʩʦʩʪʘʚʠʪ: 

Ў7 ρωχχπψȟυ ςυψυφȟσ ρχρψυςȟς ̋ˏȢ̓ 
ʀʩʭʦʜʷ ʠʟ ʨʘʟʥʠʮʳ ʧʦʪʝʨʴ ʩʪʦʠʤʦʩʪʴ ʵʢʦʥʦʤʠʠ, ʚʳʨʘʞʝʥʥʘ ̫ ʚ ʨʫʙ., 

ʩʦʩʪʘʚʠʪ: 

ʉʨʫʙȢ Ў7ᶻ̒ , 

ʩ=3,5 ʨʫʙ/ʢɺʪ 

˞̑ ̔Ȣ̂ ρχρψυςȟςϽσȟυ φπρτψςȟφ ̑̔Ȣ̂ 

 

ʉʪʦʠʤʦʩʪʴ ʋʂʈʄ-2100 ʩʦʩʪʘʚʣʷʝʪ 482600 ʨʫʙ., ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʝ ʧʝʨʠʦʜ  

ʦʢʫʧʘʝʤʦʩʪʠ ʩʦʩʪʘʚʠʪ: ʊʦʢʫʧτψςφππȾφπρτψςȟφ  0,8 ʛʦʜʘ. 

ɻʘʨʘʥʪʠʷ ʥʘ ʫʩʪʘʥʦʚʢʫ ʋʂʈʄ-2100 ï 3 ʛʦʜʘ, ʘ ʥʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ ʵʪʦʡ 

ʫʩʪʘʥʦʚʢʠ ʨʘʚʥʘ 130000 ʯʘʩʦʚ, ʠʣʠ 15 ʣʝʪ. 

ɺʳʚʦʜ: ʋʩʪʘʥʦʚʢʘ ʂʋ ʨʝʰʘʝʪ ʨʷʜ ʧʨʦʙʣʝʤ: ʩʥʠʞʘʝʪ ʪʦʢʦʚʫʶ ʥʘʛʨʫʟʢʫ 

ʣʠʥʠʠ, ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʷ ʥʝ ʪʦʣʴʢʦ ʝʝ ʩʨʦʢ ʩʣʫʞʙʳ, ʥʦ ʠ ʩʨʦʢ ʩʣʫʞʙʳ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ; ʋʤʝʥʴʰʘʝʪ ʧʘʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʯʘʩʳ ʤʘʭ. ʥʘʛʨʫʟʦʢ, 

ʫʣʫʯʰʘʷ ʢʘʯʝʩʪʚʦ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚ ʥʘʰʝ ʚʨʝʤʷ, ʪ.ʢ. 

ʩʦʚʨʝʤʝʥʥʘʷ ʵʣʝʢʪʨʦʥʠʢʘ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʧʝʨʝʧʘʜʘʤ ʥʘʧʨʷʞʝʥʠʷ, 

ʭʦʨʦʰʠʤ ʧʨʠʤʝʨʦʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ ï ʝʩʣʠ ʙʫʜʝʪ 

ʩʠʣʴʥʦʝ ʧʘʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʩʝʪʠ, ʪʦ ʦʥʠ ʧʨʦʩʪʦ ʥʝ ʟʘʧʫʩʪʷʪʩʷ; ʝʱʝ ʦʜʥʠʤ 

ʧʣʶʩʦʤ ʂʋ ʷʚʣʷʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ ʧʦ ʝʝ  ʚʥʝʜʨʝʥʠʶ ʚ 

ʣʠʥʠʠ 10 ʢɺ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. http://www.ukkz.com/?start=products 

2. ʏʝʨʢʘʩʦʚʘ ʅ.ʀ. ʕʣʝʢʪʨʦʧʠʪʘʶʱʠʝ ʩʠʩʪʝʤʳ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ: 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 140211. ʈʫʙʮʦʚʩʢ, 2010.  

3. http://www.elprivod.ru/pricekrm/index.html 

4. http://slavenergo.ru/table2 

5. http://www.chelzeo.ru/catalog/jelektrooborudovanie-do-1000/ukrm04/ 

 

http://www.ukkz.com/?start=products
http://www.elprivod.ru/pricekrm/index.html
http://slavenergo.ru/table2
http://www.chelzeo.ru/catalog/jelektrooborudovanie-do-1000/ukrm04/
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ʇʈʀʃʀɺʅʓɽ ʕʃɽʂʊʈʆʉʊɸʅʎʀʀ 

ʄ.ɽ. ʊʘʨʩʢʘʷ, ʖ.ɺ. ʇʘʣʴ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɻ.ɺ. ʇʣʝʭʘʥʦʚ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʈʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʮʝʥ ʥʘ ʪʦʧʣʠʚʦ, ʪʨʫʜʥʦʩʪʠ ʩ ʝʛʦ ʧʦʣʫʯʝʥʠʝʤ, 

ʠʩʪʦʱʝʥʠʝ ʪʦʧʣʠʚʥʳʭ ʨʝʩʫʨʩʦʚ ï ʚʩʝ ʵʪʠ ʚʠʜʠʤʳʝ ʧʨʠʟʥʘʢʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʢʨʠʟʠʩʘ ʚʳʟʳʚʘʣʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʢ 

ʥʦʚʳʤ ʠʩʪʦʯʥʠʢʘʤ ʵʥʝʨʛʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʢ ʵʥʝʨʛʠʠ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʘ ʟʘʚʠʩʠʤʦʩʪʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʪ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ 

ʵʬʬʝʢʪʠʚʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʪʘʢʠʭ ʢʘʢ 

ʩʦʣʥʝʯʥʳʡ, ʚʝʪʨʷʥʦʡ, ʚʦʜʷʥʦʡ. ʆʜʥʠʤ ʠʟ ʠʩʪʦʯʥʠʢʦʚ çʚʦʜʷʥʦʡè 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʷʚʣʷʶʪʩʷ ʧʨʠʣʠʚʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. 

ɻʣʘʚʥʳʤʠ ʮʝʣʷʤʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʣʠʚʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʷʚʣʷʶʪʩʷ: 

ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʧʫʩʢʘ ʙʦʣʝʝ ʜʝʰʝʚʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʇʦʢʘ ʵʥʝʨʛʠʷ ʧʨʠʣʠʚʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʦʙʭʦʜʠʪʩʷ ʜʦʨʦʞʝ ʵʥʝʨʛʠʠ 

ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʥʦ ʧʨʠ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʤ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʠʜʨʦʩʦʦʨʫʞʝʥʠʡ ʵʪʠʭ ʩʪʘʥʮʠʡ ʩʪʦʠʤʦʩʪʴ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʠʤʠ 

ʵʥʝʨʛʠʠ ʚʧʦʣʥʝ ʤʦʞʥʦ ʩʥʠʟʠʪʴ ʜʦ ʩʪʦʠʤʦʩʪʠ ʵʥʝʨʛʠʠ ʨʝʯʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. 

ʇʦʩʢʦʣʴʢʫ ʟʘʧʘʩʳ ʧʨʠʣʠʚʥʦʡ ʵʥʝʨʛʠʠ ʧʣʘʥʝʪʳ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʪ 

ʧʦʣʥʫʶ ʚʝʣʠʯʠʥʫ ʛʠʜʨʦʵʥʝʨʛʠʠ ʨʝʢ, ʤʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʨʠʣʠʚʥʘʷ ʵʥʝʨʛʠʷ 

ʙʫʜʝʪ ʠʛʨʘʪʴ ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʛʨʝʩʩʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. 

[1]. 

ʄʠʨʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʣʠʜʠʨʫʶʱʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ XXI ʚʝʢʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʤʦʨʩʢʠʭ ʧʨʠʣʠʚʦʚ. ɽʝ ʟʘʧʘʩʳ 

ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦ 15% ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. 33-ʣʝʪʥʠʡ ʦʧʳʪ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʝʨʚʳʭ ʚ ʤʠʨʝ ʢʨʫʧʥʳʭ ʇʕʉ ï ʈʘʥʩ ʚʦ ʌʨʘʥʮʠʠ ʠ ʂʠʩʣʦʛʫʙʩʢʦʡ 

ʚ ʈʦʩʩʠʠ ï ʜʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʣʠʚʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ:  

- ʫʩʪʦʡʯʠʚʦ ʨʘʙʦʪʘʶʪ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʘʭ ʢʘʢ ʚ ʙʘʟʝ, ʪʘʢ ʠ ʚ ʧʠʢʝ ʛʨʘʬʠʢʘ 

ʥʘʛʨʫʟʦʢ ʧʨʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʤʝʩʷʯʥʦʡ ʚʳʨʘʙʦʪʢʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ;  

- ʥʝ ʟʘʛʨʷʟʥʷʶʪ ʘʪʤʦʩʬʝʨʫ ʚʨʝʜʥʳʤʠ ʚʳʙʨʦʩʘʤʠ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʝʧʣʦʚʳʭ 

ʩʪʘʥʮʠʡ;  

- ʥʝ ʟʘʪʘʧʣʠʚʘʶʪ ʟʝʤʝʣʴ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ;  

- ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʪʦʤʥʳʭ 

ʩʪʘʥʮʠʡ;  

- ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʥʘ ʩʦʦʨʫʞʝʥʠʷ ʇʕʉ ʥʝ ʧʨʝʚʳʰʘʶʪ ʟʘʪʨʘʪ ʥʘ ɻʕʉ 
ʙʣʘʛʦʜʘʨʷ ʘʧʨʦʙʠʨʦʚʘʥʥʦʤʫ ʚ ʈʦʩʩʠʠ ʥʘʧʣʘʚʥʦʤʫ ʩʧʦʩʦʙʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʙʝʟ 

ʧʝʨʝʤʳʯʝʢ) ʠ ʧʨʠʤʝʥʝʥʠʶ ʥʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ 

ʛʠʜʨʦʘʛʨʝʛʘʪʘ;  

- ʩʪʦʠʤʦʩʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʘʤʘʷ ʜʝʰʝʚʘʷ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʝ (ʜʦʢʘʟʘʥʦ ʟʘ 35 

ʣʝʪ ʥʘ ʇʕʉ ʈʘʥʩ ï ʌʨʘʥʮʠʷ).  
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ʇʨʠʣʠʚʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ (ʇʕʉ) ï ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ, ʧʨʝʦʙʨʘʟʫʶʱʘʷ 

ʵʥʝʨʛʠʶ ʤʦʨʩʢʠʭ ʧʨʠʣʠʚʦʚ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ. ʇʕʉ ʠʩʧʦʣʴʟʫʝʪ ʧʝʨʝʧʘʜ ʫʨʦʚʥʝʡ 

çʧʦʣʥʦʡè ʠ çʤʘʣʦʡè ʚʦʜʳ ʚʦ ʚʨʝʤʷ ʧʨʠʣʠʚʘ ʠ ʦʪʣʠʚʘ. ʇʝʨʝʢʨʳʚ ʧʣʦʪʠʥʦʡ 

ʟʘʣʠʚ ʠʣʠ ʫʩʪʴʝ ʚʧʘʜʘʶʱʝʡ ʩ ʤʦʨʝ (ʦʢʝʘʥ) ʨʝʢʠ (ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʚʦʜʦʸʤ, 

ʥʘʟʳʚʘʶʪ ʙʘʩʩʝʡʥʦʤ ʇʕʉ), ʤʦʞʥʦ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʘʤʧʣʠʪʫʜʝ ʧʨʠʣʠʚʘ 

(> 4 ʤ) ʩʦʟʜʘʪʴ ʥʘʧʦʨ, ʜʦʩʪʘʪʦʯʥʳʡ ʜʣʷ ʚʨʘʱʝʥʠʷ ʛʠʜʨʦʪʫʨʙʠʥ ʠ ʩʦʝʜʠʥʸʥʥʳʭ ʩ 

ʥʠʤʠ ʛʠʜʨʦʛʝʥʝʨʘʪʦʨʦʚ, ʨʘʟʤʝʱʝʥʥʳʭ ʚ ʪʝʣʝ ʧʣʦʪʠʥʳ [3]. ʇʨʠ ʦʜʥʦʤ ʙʘʩʩʝʡʥʝ 

ʠ ʧʨʘʚʠʣʴʥʦʤ ʧʦʣʫʩʫʪʦʯʥʦʤ ʮʠʢʣʝ ʧʨʠʣʠʚʦʚ ʇʕʉ ʤʦʞʝʪ ʚʳʨʘʙʘʪʳʚʘʪʴ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʥʝʧʨʝʨʳʚʥʦ ʚ ʪʝʯʝʥʠʝ 4-5 ʯ ʩ ʧʝʨʝʨʳʚʘʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 2-1 ʯ 

ʯʝʪʳʨʝʞʜʳ ʟʘ ʩʫʪʢʠ (ʪʘʢʘʷ ʇʕʉ ʥʘʟʳʚʘʝʪʩʷ ʦʜʥʦʙʘʩʩʝʡʥʦʚʦʡ ʜʚʫʩʪʦʨʦʥʥʝʛʦ 

ʜʝʡʩʪʚʠʷ). ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʙʘʩʩʝʡʥ ʇʕʉ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʧʣʦʪʠʥʦʡ ʥʘ ʜʚʘ ʠʣʠ ʪʨʠ ʤʝʥʴʰʠʭ ʙʘʩʩʝʡʥʘ, ʚ 

ʦʜʥʦʤ ʠʟ ʢʦʪʦʨʳʭ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʫʨʦʚʝʥʴ çʤʘʣʦʡè, ʘ ʚ ʜʨʫʛʦʤ ï çʧʦʣʥʦʡè 

ʚʦʜʳ; ʪʨʝʪʠʡ ʙʘʩʩʝʡʥ ï ʨʝʟʝʨʚʥʳʡ; ʛʠʜʨʦʘʛʨʝʛʘʪʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʪʝʣʝ 

ʨʘʟʜʝʣʠʪʝʣʴʥʦʡ ʧʣʦʪʠʥʳ. ʅʦ ʠ ʵʪʘ ʤʝʨʘ ʧʦʣʥʦʩʪʴʶ ʥʝ ʠʩʢʣʶʯʘʝʪ ʧʫʣʴʩʘʮʠʠ 

ʵʥʝʨʛʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʮʠʢʣʠʯʥʦʩʪʴʶ ʧʨʠʣʠʚʦʚ ʚ ʪʝʯʝʥʠʝ ʧʦʣʫʤʝʩʷʯʥʦʛʦ 

ʧʝʨʠʦʜʘ. ʇʨʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʝ ʚ ʦʜʥʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʝ ʩ ʤʦʱʥʳʤʠ ʪʝʧʣʦʚʳʤʠ 

(ʚ ʪ.ʯ. ʠ ʘʪʦʤʥʳʤʠ) ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʤʠ ʵʥʝʨʛʠʷ, ʚʳʨʘʙʘʪʳʚʘʝʤʘʷ ʇʕʉ, ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʧʦʢʨʳʪʠʠ ʧʠʢʦʚ ʥʘʛʨʫʟʢʠ ʵʥʝʨʛʦʩʠʩʪʝʤʳ, ʘ 

ʚʭʦʜʷʱʠʝ ʚ ʵʪʫ ʞʝ ʩʠʩʪʝʤʫ ɻʕʉ, ʠʤʝʶʱʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩʝʟʦʥʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʤʦʛʫʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʚʥʫʪʨʠʤʝʩʷʯʥʳʝ ʢʦʣʝʙʘʥʠʷ ʵʥʝʨʛʠʠ 

ʧʨʠʣʠʚʦʚ. 

ʅʘ ʇʕʉ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʢʘʧʩʫʣʴʥʳʝ ʛʠʜʨʦʘʛʨʝʛʘʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ ʂʇɼ (70-80%) ʚ ʛʝʥʝʨʘʪʦʨʥʦʤ 

(ʧʨʷʤʦʤ ʠ ʦʙʨʘʪʥʦʤ) ʠ ʥʘʩʦʩʥʦʤ (ʧʨʷʤʦʤ ʠ ʦʙʨʘʪʥʦʤ) ʨʝʞʠʤʘʭ, ʘ ʪʘʢʞʝ ʚ 

ʢʘʯʝʩʪʚʝ ʚʦʜʦʧʨʦʧʫʩʢʥʦʛʦ ʦʪʚʝʨʩʪʠʷ. ɺ ʯʘʩʳ, ʢʦʛʜʘ ʤʘʣʘʷ ʥʘʛʨʫʟʢʘ 

ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʩʦʚʧʘʜʘʝʪ ʧʦ ʚʨʝʤʝʥʠ ʩ çʤʘʣʦʡè ʠʣʠ çʧʦʣʥʦʡè ʚʦʜʦʡ ʚ ʤʦʨʝ, 

ʛʠʜʨʦʘʛʨʝʛʘʪʳ ʇʕʉ ʣʠʙʦ ʦʪʢʣʶʯʝʥʳ, ʣʠʙʦ ʨʘʙʦʪʘʶʪ ʚ ʥʘʩʦʩʥʦʤ ʨʝʞʠʤʝ ï 

ʧʦʜʢʘʯʠʚʘʶʪ ʚʦʜʫ ʚ ʙʘʩʩʝʡʥ ʚʳʰʝ ʫʨʦʚʥʷ ʧʨʠʣʠʚʘ (ʠʣʠ ʦʪʢʘʯʠʚʘʶʪ ʥʠʞʝ 

ʫʨʦʚʥʷ ʦʪʣʠʚʘ) ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʘʢʢʫʤʫʣʠʨʫʶʪ ʵʥʝʨʛʠʶ ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ 

ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʝ ʥʘʩʪʫʧʠʪ ʧʠʢ ʥʘʛʨʫʟʢʠ. 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʧʨʠʣʠʚ ʠʣʠ ʦʪʣʠʚ ʩʦʚʧʘʜʘʝʪ ʧʦ ʚʨʝʤʝʥʠ ʩ ʤʘʢʩʠʤʫʤʦʤ 

ʥʘʛʨʫʟʢʠ ʵʥʝʨʛʦʩʠʩʪʝʤʳ, ʇʕʉ ʨʘʙʦʪʘʝʪ ʚ ʛʝʥʝʨʘʪʦʨʥʦʤ ʨʝʞʠʤʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʇʕʉ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʝ ʢʘʢ ʧʠʢʦʚʘʷ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ [2]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʛʠʜʨʦʵʥʝʨʛʠʠ ʨʝʢ, ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʧʨʠʣʠʚʥʦʡ ʵʥʝʨʛʠʠ ʤʘʣʦ 

ʤʝʥʷʝʪʩʷ ʦʪ ʩʝʟʦʥʘ ʢ ʩʝʟʦʥʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʣʠʚʥʳʤ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʤ ʙʦʣʝʝ 

ʨʘʚʥʦʤʝʨʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʥʝʨʛʠʝʡ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʇʈʀʄɽʅɽʅʀɽ ʉʆɺʈɽʄɽʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ  

ɺ ʋʉʊʈʆʁʉʊɺɸʍ ʕʃɽʂʊʈʆʕʅɽʈɻɽʊʀʂʀ 

ɸ.ʖ. ʊʦʣʩʪʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʆ.ʇ. ɹʘʣʘʰʦʚ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 

ʉʝʛʦʜʥʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʘʚʠʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʵʥʝʨʛʝʪʠʢʠ ʠ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʘʷ ʨʘʙʦʪʘ 

ʮʠʬʨʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʣʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʪʝʭʥʠʢʠ. ʇʨʠ 

ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʨʦʡʩʪʚ ʠ ʩʣʦʞʥʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ. ʇʨʠʤʝʨʦʤ ʪʦʤʫ ʷʚʣʷʶʪʩʷ 

ʮʠʬʨʦʚʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʩʯʝʪʯʠʢʠ, ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ ʩʨʝʜʩʪʚʘ ʨʝʣʝʡʥʦʡ 

ʟʘʱʠʪʳ, ʙʣʦʢʠ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʠ ʫʯʝʪʘ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ ʜʨʫʛʠʝ ʧʦʜʦʙʥʳʝ ʠʤ. ʂ ʪʘʢʠʤ ʫʩʪʨʦʡʩʪʚʘʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ:  

Å ʥʘʜʝʞʥʦʩʪʴ ʠ ʧʳʣʝʚʣʘʛʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ; 

Å ʥʘʜʝʞʥʦʩʪʴ ʵʣʝʢʪʨʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ 

ʩʙʦʨʢʠ;  

Å ʟʘʱʠʱʝʥʥʦʩʪʴ ʦʪ ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ ʠ ʛʨʦʟʦʚʳʭ ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ, 

ʦʩʦʙʝʥʥʦ ʚ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʷʭ ʥʘʧʨʷʞʝʥʠʝʤ 380/220 ɺ;  

Å ʟʘʱʠʱʝʥʥʦʩʪʴ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. 

ʈʘʩʰʠʨʝʥʠʝ ʬʫʥʢʮʠʡ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʪʨʝʙʫʝʪ ʚʩʝ ʙʦʣʴʰʝ ʤʠʢʨʦʩʭʝʤ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʣʘʜʘʶʪ 

ʤʝʥʴʰʝʡ ʥʘʜʝʞʥʦʩʪʴʶ. ɸ ʵʪʦ ʚʝʜʝʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʭʝʤ 

ʮʠʬʨʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ, ʦʪʚʝʯʘʶʱʝʡ ʟʘ ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʦʩʥʦʚʥʳʭ 

ʙʣʦʢʦʚ ʠʣʠ ʧʨʠʤʝʥʝʥʠʝ ʨʝʟʝʨʚʥʳʭ (ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʙʦʪʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ). 

ʋʩʣʦʞʥʷʝʪʩʷ ʦʩʥʦʚʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʪʦʠʤʦʩʪʴ 

ʫʩʪʨʦʡʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ ʦʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʪʘʢʦʛʦ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʥʘʛʨʝʚ ʠ ʧʝʨʝʛʨʝʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʝʱʝ 

ʦʜʥʦʡ ʧʨʠʯʠʥʦʡ ʚʳʭʦʜʘ ʝʛʦ ʠʟ ʩʪʨʦʷ. 

ʇʫʪʷʤʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʦʡ ʩ ʫʩʪʨʘʥʝʥʠʝʤ ʥʘʛʨʝʚʘ ʧʨʠ ʠʭ 

ʨʘʙʦʪʝ, ʷʚʣʷʪʁʩʷ: 

1. ʫʣʫʯʰʝʥʠʝ ʚʝʥʪʠʣʷʮʠʠ; 

2. ʧʨʠʤʝʥʝʥʠʝ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʭ ʤʘʪʝʨʠʘʣʦʚ; 

3. ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʘʢʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʦʭʣʘʞʜʝʥʠʷ ʥʘ ʙʘʟʝ ʤʝʜʥʳʭ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ ʠʣʠ ʚʦʜʷʥʦʛʦ ʢʦʥʪʫʨʘ; 

4. ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʦʩʣʝʜʥʠʡ ʧʫʪʴ ʨʝʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ. 

ʊʘʢ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚʝʥʪʠʣʷʮʠʠ ʠ ʦʭʣʘʞʜʝʥʠʷ ʥʝ ʨʝʰʘʶʪ 

ʧʨʠʯʠʥʫ ʥʘʛʨʝʚʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʠ ʪʨʝʙʫʶʪ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʥʦʚʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʛʨʘʬʝʥ. 
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʛʨʘʬʝʥ (ʨʠʩʫʥʦʢ 1) ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʪʦʥʢʠʤ 

ʤʘʪʝʨʠʘʣʦʤ, ʪʘʢ ʢʘʢ ʝʛʦ ʪʦʣʱʠʥʘ ʚʩʝʛʦ ʚ ʦʜʠʥ ʘʪʦʤ ʫʛʣʝʨʦʜʘ. ɽʛʦ ʧʦʣʫʯʠʣʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟ ʄʘʥʯʝʩʪʝʨʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɸʥʜʨʝ ɻʝʡʤ ʠ ʂʦʥʩʪʘʥʪʠʥ 

ʅʦʚʦʩʝʣʦʚ, ʠʩʧʦʣʴʟʫʷ ʦʙʳʯʥʫʶ ʣʝʥʪʫ-ʩʢʦʪʯ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ʩʣʦʝʚ ʦʪ ʦʙʳʯʥʦʛʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʛʨʘʬʠʪʘ, ʟʥʘʢʦʤʦʛʦ ʥʘʤ ʚ ʚʠʜʝ 

ʢʘʨʘʥʜʘʰʥʦʛʦ ʩʪʝʨʞʥʷ. ɻʨʘʬʝʥʦʚʳʡ ʣʠʩʪ, ʧʦʤʝʱʝʥʥʳʡ ʥʘ ʧʦʜʣʦʞʢʫ ʠʟ 

ʦʢʩʠʜʠʨʦʚʘʥʥʦʛʦ ʢʨʝʤʥʠʷ, ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʚ ʭʦʨʦʰʠʡ ʦʧʪʠʯʝʩʢʠʡ 

ʤʠʢʨʦʩʢʦʧ, ʧʨʠ ʵʪʦʤ ʝʛʦ ʪʦʣʱʠʥʘ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʘʥʛʩʪʨʝʤ 

(1A = 10
ï10

 ʤ). 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʛʨʘʬʝʥʘ 

 

ɻʨʘʬʝʥʘ ʦʙʣʘʜʘʝʪ ʥʝʦʙʳʯʥʳʤʠ ʦʧʪʠʯʝʩʢʠʤʠ, ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ, 

ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʠ ʪʝʨʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʠʤ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʤ ʩʚʦʡʩʪʚʘʤ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʢʨʝʤʥʠʝʚʳʝ ʪʨʘʥʟʠʩʪʦʨʳ ʠʣʠ 

ʷʚʣʷʪʴʩʷ ʩʦʩʪʘʚʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʮʠʬʨʦʚʳʭ ʛʠʙʨʠʜʥʳʭ ʤʠʢʨʦʩʭʝʤ (ʨʠʩʫʥʦʢ 2). 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʊʨʘʥʟʠʩʪʦʨ ʥʘ ʦʩʥʦʚʝ ʛʨʘʬʝʥʘ 

 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʚʦʟʤʦʞʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʦʜʥʦʵʣʝʢʪʨʦʥʥʦʛʦ 

ʪʨʘʥʟʠʩʪʦʨʘ ʥʘ ʙʘʟʝ ʛʨʘʬʝʥʘ. ʉʣʝʚʘ ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʪʨʘʥʟʠʩʪʦʨʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ 

ʛʨʘʬʝʥʦʚʳʭ ʠʩʪʦʢʘ (source) ʠ ʩʪʦʢʘ (drain), ʩʦʝʜʠʥʝʥʥʳʭ ʦʩʪʨʦʚʢʦʤ (island) ʠʟ 

ʧʨʦʚʦʜʷʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʠʣʠ ʠʟ ʢʚʘʥʪʦʚʦʡ ʪʦʯʢʠ, ʰʠʨʠʥʦʡ ʦʢʦʣʦ 100 ʥʤ. 

ʉʧʨʘʚʘ ʧʦʢʘʟʘʥ ʪʝʩʪʦʚʳʡ ʪʨʘʥʟʠʩʪʦʨ, ʠʟʦʙʨʘʞʝʥʠʝ ʢʦʪʦʨʦʛʦ ʫʚʝʣʠʯʝʥʦ ʚ 40 000 

ʨʘʟ. ʆʩʪʨʦʚʦʢ ʪʨʘʥʟʠʩʪʦʨʘ ʥʘʩʪʦʣʴʢʦ ʤʘʣ, ʯʪʦ ʩʧʦʩʦʙʝʥ ʫʤʝʩʪʠʪʴ ʪʦʣʴʢʦ ʦʜʠʥ 

ʵʣʝʢʪʨʦʥ ʚ ʦʜʠʥ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ɽʩʣʠ ʢ ʦʩʪʨʦʚʢʫ ʧʦʜʭʦʜʷʪ ʥʦʚʳʝ ʵʣʝʢʪʨʦʥʳ, 

ʪʦ ʦʥʠ ʦʪʙʨʘʩʳʚʘʶʪʩʷ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʡ ʩʠʣʦʡ. ʃʶʙʦʡ ʵʣʝʢʪʨʦʥ ʠʟ ʠʩʪʦʢʘ 
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ʢʚʘʥʪʦʚʦ-ʤʝʭʘʥʠʯʝʩʢʠ ʪʫʥʥʝʣʠʨʫʝʪ ʢ ʦʩʪʨʦʚʢʫ, ʧʦʩʣʝ ʯʝʛʦ çʠʩʯʝʟʘʝʪè, 

ʧʨʦʩʘʯʠʚʘʷʩʴ ʢ ʠʩʪʦʢʫ [1]. ʅʘʧʨʷʞʝʥʠʝ, ʧʨʠʣʦʞʝʥʥʦʝ ʢ ʪʨʝʪʴʝʤʫ ʵʣʝʢʪʨʦʜʫ ï 

ʟʘʪʚʦʨʫ, ï ʫʧʨʘʚʣʷʝʪ ʚʭʦʜʦʤ ʠ ʚʳʭʦʜʦʤ ʵʣʝʢʪʨʦʥʘ ʩ ʦʩʪʨʦʚʢʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʨʝʛʠʩʪʨʠʨʫʷ ʣʠʙʦ ʣʦʛʠʯʝʩʢʠʡ 0 (ʥʘ ʦʩʪʨʦʚʢʝ ʥʝʪ ʵʣʝʢʪʨʦʥʘ) ʣʠʙʦ 1 (ʵʣʝʢʪʨʦʥ ʥʘ 

ʦʩʪʨʦʚʢʝ). 

ʋʯʸʥʳʝ ʠʟ EPFL (ʌʝʜʝʨʘʣʴʥʘʷ ʧʦʣʠʪʝʭʥʠʯʝʩʢʘʷ ʰʢʦʣʘ ʃʦʟʘʥʥʳ) ʩʦʟʜʘʣʠ 

ʥʦʚʳʝ ʟʘʧʦʤʠʥʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʘʬʝʥʘ [2]. ɹʣʘʛʦʜʘʨʷ 

ʢʦʤʙʠʥʘʮʠʠ ʜʚʫʭ ʤʘʪʝʨʠʘʣʦʚ ï ʛʨʘʬʝʥʘ ʠ ʤʦʣʠʙʜʝʥʠʪʘ, ʠʤ ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ 

ʫʥʠʢʘʣʴʥʫʶ ʜʚʫʭʤʝʨʥʫʶ ʛʝʪʝʨʦʛʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʩʧʦʩʦʙʥʫʶ ʟʘʧʦʤʠʥʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ (ʨʠʩʫʥʦʢ 3). 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʗʯʝʡʢʘ ʧʘʤʷʪʠ 

 

ʆʩʥʦʚʦʡ ʧʘʤʷʪʠ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʧʨʦʚʦʜʷʱʠʡ ʛʨʘʬʝʥ. ʇʨʦʩʣʦʡʢʘ ʠʟ 

ʤʦʣʠʙʜʝʥʠʪʘ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʧʝʨʝʢʣʶʯʘʪʴ ʩʦʩʪʦʷʥʠʷ ʧʘʤʷʪʠ, ʟʘʪʨʘʯʠʚʘʷ ʧʨʠ 

ʵʪʦʤ ʤʠʥʠʤʫʤ ʵʥʝʨʛʠʠ. ʊʘʢʘʷ ʛʠʙʨʠʜʥʘʷ ʦʩʥʦʚʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʛʦʨʘʟʜʦ 

ʙʦʣʝʝ ʙʳʩʪʨʳʝ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʷʯʝʡʢʠ ʧʘʤʷʪʠ, ʥʝʞʝʣʠ ʩʦʚʨʝʤʝʥʥʳʝ 

ʢʨʝʤʥʠʝʚʳʝ ʘʥʘʣʦʛʠ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠ ʤʘʪʝʨʠʘʣʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʟʜʘʥʠʷ ʩʚʝʨʭʪʦʥʢʠʭ ʩʪʨʫʢʪʫʨ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ ʦʩʥʦʚʦʡ ʜʣʷ 

ʛʠʙʢʦʡ ʵʣʝʢʪʨʦʥʠʢʠ. 

ʋʩʪʨʦʡʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʛʨʘʬʝʥʘ ʤʝʥʴʰʝ ʧʦʜʚʝʨʞʝʥʳ ʧʝʨʝʛʨʝʚʫ ʠ ʚʳʭʦʜʫ ʠʟ 

ʩʪʨʦʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʝʭʘʥʠʯʝʩʢʦʝ ʦʪʩʣʦʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʩʢʦʪʯʘ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʘʪʴ ʛʨʘʬʝʥʦʚʳʝ ʩʣʦʠ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʜʣʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʦ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʥʫʞʜ. 

ʇʨʦʤʳʰʣʝʥʥʳʡ ʩʧʦʩʦʙ ʚʳʨʘʱʠʚʘʥʠʷ ʛʨʘʬʝʥʘ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʥʘʠʢʨʘʪʯʘʡʰʠʡ ʧʫʪʴ ʢ ʩʦʟʜʘʥʠʶ ʵʣʝʢʪʨʦʥʥʳʭ ʤʠʢʨʦʩʭʝʤ. ɺ ʜʦʙʘʚʣʝʥʠʝ ʢ 

ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ ʠ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʧʨʦʤʳʰʣʝʥʥʳʡ ʤʝʪʦʜ 

ʧʦʟʚʦʣʠʪ ʦʪʢʨʳʪʴ ʜʦʨʦʛʫ  ʚʥʝʜʨʝʥʠʷ ʛʨʘʬʝʥʦʚʳʭ ʩʣʦʝʚ ʚ ʨʘʟʣʠʯʥʳʝ 

ʥʘʥʦʩʪʨʫʢʪʫʨʳ ʣʠʙʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʠʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʥʘʥʦʢʦʤʧʦʟʠʪʦʚ. 

https://www.epfl.ch/
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D1%84%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B8%D0%B1%D0%B4%D0%B5%D0%BD%D0%B8%D1%82


219 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʪʨʦʝʥʠʝ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʙʘʟʝ ʛʨʘʬʝʥʘ ʧʨʠʚʝʜʝʪ 

ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʫʩʪʨʦʡʩʪʚ ʩʠʣʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ ʠ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʪʝʭʥʠʢʠ ʚ ʵʥʝʨʛʝʪʠʢʝ ʠ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪ ʧʦʚʳʰʝʥʠʝ ʠʭ ʥʘʜʝʞʥʦʩʪʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // http://dinoera.ru/nauka/8643-2012-11-09-14-30-23.html 

2. ʇʘʤʷʪʴ ʥʘ ʦʩʥʦʚʝ ʛʨʘʬʝʥʘ ʠ ʤʦʣʠʙʜʝʥʠʪʘ // www.epfl.ch 

 

ʇʈʀʄɽʅɽʅʀɽ ʉɺɽʈʍʇʈʆɺʆɼʀʄʆʉʊʀ ɺ ʕʅɽʈɻɽʊʀʂɽ 

ʆ.ʉ. ʊʨʦʬʠʤʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ, ʜʦʮʝʥʪ ɻ.ɺ. ʇʣʝʭʘʥʦʚ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʗʚʣʝʥʠʝ ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ ʙʳʣʦ ʦʪʢʨʳʪʦ ʂʘʤʝʨʣʠʥʛ-ʆʥʝʩʩʦʤ ʝʱʸ ʚ 1911 

ʛʦʜʫ [1]. ɺ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʫʯʸʥʳʝ ʢ ʥʝʤʫ ʥʝʦʜʥʦʢʨʘʪʥʦ 

ʚʦʟʚʨʘʱʘʣʠʩʴ, ʥʦ ʰʠʨʦʢʦʛʦ ʠʟʫʯʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʦʥʦ ʥʝ ʥʘʭʦʜʠʣʦ ʜʦ ʪʝʭ 

ʧʦʨ, ʧʦʢʘ ʚ ʢʦʥʮʝ 80-ʭ ʛʦʜʦʚ ʥʝ ʦʪʢʨʳʣʠ  ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ 

ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʦʣʦʞʝʥʠʝ ʩʦ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚʦʡ 

ʪʝʭʥʦʣʦʛʠʝʡ ʨʘʜʠʢʘʣʴʥʦ ʠʟʤʝʥʠʣʦʩʴ. 

ʈʘʟʣʠʯʘʶʪʩʷ ʢʘʢ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʠ (ʅʊʉʇ) ʩ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʨʠʪʠʯʝʩʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʢʦʣʦ (-257Áʉ), ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʝ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʞʠʜʢʦʛʦ ʛʝʣʠʷ (-268,95ÁC), ʪʘʢ ʠ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ (ɺʊʉʇ) ʩ 

ʢʨʠʪʠʯʝʩʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ  ʜʦ (-135Áʉ), ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʝ ʚʙʣʠʟʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʞʠʜʢʦʛʦ ʘʟʦʪʘ (-195,75ÁC). ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʥʘʨʷʜʫ ʩ ʫʧʨʦʱʝʥʠʝʤ ʢʨʠʦʛʝʥʥʦʡ 

ʪʝʭʥʠʢʠ ʩʦʟʜʘʪʴ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʪʨʘʜʠʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʡ ʥʘ 

ʦʩʥʦʚʝ ɺʊʉʇ-ʤʘʪʝʨʠʘʣʦʚ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʉʇ-ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʥʦʛʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

- ʩʦʢʨʘʱʝʥʠʝ ʧʦʪʝʨʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ; 

- ʩʥʠʞʝʥʠʝ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʜʚʘ-ʯʝʪʳʨʝ ʨʘʟʘ; 

- ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʠ ʧʨʦʜʣʝʥʠʝ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʩʪʘʨʝʥʠʷ ʠʟʦʣʷʮʠʠ; 

- ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʙʦʪʳ ʵʥʝʨʛʦʩʠʩʪʝʤ; 

- ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʦʩʪʘʚʣʷʝʤʦʡ ʧʦʪʨʝʙʠʪʝʣʷʤ; 

- ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʧʦʞʘʨʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ; 

- ʩʦʟʜʘʥʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʩʠʩʪʝʤ ʵʥʝʨʛʝʪʠʢʠ. 

ʆʩʦʙʳʡ ʵʬʬʝʢʪ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ ʉʇ-ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʜʘʪʴ ʧʨʠ ʠʭ 

ʧʨʠʤʝʥʝʥʠʠ ʚ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʤʝʛʘʧʦʣʠʩʦʚ ʠ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ. 
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ʈʘʩʩʤʦʪʨʠʤ ʣʠʜʠʨʫʶʱʠʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ 

ʧʨʠʤʝʥʝʥʠʶ ʉʇ-ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤʘʭ. 

ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʢʘʙʝʣʝʡ ʠʟ ɺʊʉʇ-ʤʘʪʝʨʠʘʣʦʚ ʧʝʨʝʜ ʦʙʳʯʥʳʤʠ 

ʤʘʩʣʦʥʘʧʦʣʥʝʥʥʳʤʠ ʢʘʙʝʣʷʤʠ ʠʣʠ ʢʘʙʝʣʷʤʠ ʩʦ ʩʰʠʪʳʤ ʧʦʣʠʵʪʠʣʝʥʦʤ 

ʷʚʣʷʝʪʩʷ ʠʭ ʚʳʩʦʢʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ ʤʘʣʦʤ ʩʝʯʝʥʠʠ, ʥʠʟʢʠʝ 

ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʧʦʞʘʨʥʘʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ [2]. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʟʜʘʥʠʝ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚʦʛʦ ʢʘʙʝʣʷ ʥʘ ʙʦʣʴʰʠʝ ʪʦʢʠ 

ʧʦʟʚʦʣʠʪ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʛʣʫʙʦʢʠʭ ʚʚʦʜʦʚ ʤʦʱʥʦʩʪʠ ʚ ʢʨʫʧʥʳʝ 

ʛʦʨʦʜʘ, ʘ ʪʘʢʞʝ ʚʳʜʘʯʫ ʤʦʱʥʦʩʪʠ ʦʪ ʢʨʫʧʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʚ ʪʨʫʜʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ɸ ʚ ʪʘʢʠʭ ʤʝʛʘʧʦʣʠʩʘʭ, ʢʘʢ ʄʦʩʢʚʘ, ʩ 

ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚʥʫʪʨʠ ʛʦʨʦʜʘ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʥʘʧʨʷʞʝʥʠʠ 110 ʢɺ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʥʠʞʝʥʠʝʤ ʜʦ 10 ʢɺ ʠ 0,4 

ʢɺ. ʄʠʥʠʤʘʣʴʥʳʝ ʧʦʪʝʨʠ ʚ ɺʊʉʇ-ʢʘʙʝʣʷʭ ʧʨʠ ʠʭ ʧʦʚʳʰʝʥʥʦʡ ʪʦʢʦʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʠʩʢʣʶʯʠʪʴ ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʩʪʫʧʝʥʴ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʘ ʥʘʧʨʷʞʝʥʠʝ 110 ʢɺ ʠ ʧʝʨʝʚʝʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʛʦʨʦʜʝ ʩʨʘʟʫ ʥʘ ʥʘʧʨʷʞʝʥʠʝ 10-20 ʢɺ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʩʥʠʞʝʥʠʠ ʩʪʦʠʤʦʩʪʠ ʧʦʜʩʪʘʥʮʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʦʢʦʣʦ 10 ʢʦʨʦʪʢʠʭ ɺʊʉʇ ï 

ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ ʠ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʙʦʣʝʝ ʯʝʤ ʧʦ 10 ʢʨʫʧʥʳʤ ʧʨʦʝʢʪʘʤ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ. ʂʨʫʧʥʝʡʰʠʡ ʧʨʦʝʢʪ ʚ ʉʐɸ: 650 ʤ, 138 ʢɺ, 2,4 ʢɸ, 574 ʄɺɸ. ʉʝʡʯʘʩ 

ʠʜʝʪ ʫʩʪʘʥʦʚʢʘ ʠ ʧʦʜʛʦʪʦʚʢʘ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɸʤʝʨʠʢʘʥʮʘʤʠ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ 

ʩʦʟʜʘʥʠʷ ʥʝ ʦʪʜʝʣʴʥʦʡ ʢʘʙʝʣʴʥʦʡ ʣʠʥʠʠ, ʘ ʮʝʣʦʡ ʩʝʪʠ ʚ ʦʜʥʦʤ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ 

ʨʘʡʦʥʦʚ ʅʴʶ-ʁʦʨʢʘ [3].  ʄʝʩʷʮ ʥʘʟʘʜ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʢʦʤʧʘʥʠʠ Furukawa ʚ ʛ. 

ʐʵʥʴʷʥ (ʂʠʪʘʡ) ʧʨʦʰʣʠ ʠʩʧʳʪʘʥʠʝ 30-ʤʝʪʨʦʚʦʛʦ ʢʫʩʢʘ ʢʘʙʝʣʷ ʥʘ 275 ʢɺ, 

ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʠʟ ɺʊʉʇ ʧʨʦʚʦʜʥʠʢʘ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ. ɺʊʉʇ ʢʘʙʝʣʠ ʥʘ ʩʪʦʣʴ 

ʚʳʩʦʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʨʘʥʝʝ ʚ ʤʠʨʝ ʥʝ ʠʟʛʦʪʘʚʣʠʚʘʣʠʩʴ. ʈʘʟʨʘʙʦʪʢʘ ɺʊʉʇ ʢʘʙʝʣʷ 

ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʚ ʪʝʩʥʦʡ ʢʦʦʧʝʨʘʮʠʠ ʷʧʦʥʩʢʠʭ ʢʦʤʧʘʥʠʡ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ: Furukawa Electric Co, Fujikura Ltd, Showa Cable 

Systems Co, International Superconductivity Technology Center ʠ New Energy and 

Industrial Technology Development Organization (NEDO). 

ɺʊʉʇ ï ʦʛʨʘʥʠʯʠʪʝʣʴ ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ (ɺʊʉʇ ʊʆ) ï 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʚʢʣʶʯʘʝʤʦʝ ʚ 

ʟʘʱʠʱʘʝʤʫʶ ʯʘʩʪʴ ʩʝʪʠ. ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ɺʊʉʇ ʊʆ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʛʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʤʝʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʥʠʟʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʤʠ ʪʦʢʦʦʛʨʘʥʠʯʠʪʝʣʴʥʳʤʠ ʨʝʘʢʪʦʨʘʤʠ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʳʥʝʨʮʠʦʥʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʝʛʦ ʜʦ ʪʨʝʙʫʝʤʦʡ ʚʝʣʠʯʠʥʳ ʧʨʠ 

ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ɺʊʉʇ ʊʆ ʚ ʩʝʪʷʭ ʩ ʮʝʣʴʶ 

ʩʥʠʞʝʥʠʷ ʫʜʘʨʥʳʭ ʟʥʘʯʝʥʠʡ ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ (ʂɿ), ʢʦʦʨʜʠʥʘʮʠʠ 

ʪʦʢʦʚ ʂɿ ʩ ʦʪʢʣʶʯʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢʦʤʤʫʪʘʮʠʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. 

ʋʥʠʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ 

ʦʛʨʘʥʠʯʠʪʝʣʠ ʪʦʢʦʚ ʂɿ, ʥʝ ʠʤʝʶʱʠʝ ʘʥʘʣʦʛʦʚ ʩʨʝʜʠ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ. ʊʦʢʦʦʛʨʘʥʠʯʠʪʝʣʠ ʧʦʟʚʦʣʷʶʪ ʪʘʢʞʝ ʧʨʦʜʣʠʪʴ 

ʩʨʦʢ ʩʣʫʞʙʳ ʢʦʤʤʫʪʘʮʠʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʘʣʠʟʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʦʝʢʪʦʚ ɺʊʉʇ ʊʆ ʥʘ ʥʘʧʨʷʞʝʥʠʷ ʜʦ 20 ʢɺ ʠ ʥʘ ʤʦʱʥʦʩʪʠ ʧʦʨʷʜʢʘ 10-15 

ʄɺɸ. ʅʘʯʘʪʳ ʨʘʟʨʘʙʦʪʢʠ ɺʊʉʇ ʊʆ ʥʘ ʥʘʧʨʷʞʝʥʠʝ 110-138 ʢɺ (ʉʐɸ, 

ɽʚʨʦʩʦʶʟ). 

ɺʊʉʇ-ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʤʦʛʫʪ ʙʳʪʴ ʩʦʚʤʝʩʪʠʤʳ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ ʠ ʠʭ ʟʘʱʠʪʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

ʅʘʛʨʫʟʦʯʥʳʝ ʧʦʪʝʨʠ ʚ ɺʊʉʇ-ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʪʦʢʝ ʤʦʛʫʪ 

ʙʳʪʴ ʫʤʝʥʴʰʝʥʳ ʥʘ 80-90% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ. ɿʘʤʝʥʘ ʤʘʩʣʘ 

ʞʠʜʢʠʤ ʘʟʦʪʦʤ ʠ ʫʤʝʥʴʰʝʥʥʳʝ ʨʘʟʤʝʨʳ ʧʦʟʚʦʣʷʪ ʧʦʚʳʩʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʠ 

ʧʦʞʘʨʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʪʘʢʠʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʚ ʧʦʤʝʱʝʥʠʷʭ. 

ʋʤʝʥʴʰʝʥʠʝ ʤʘʩʩʳ ʦʙʣʝʛʯʘʝʪ ʫʩʣʦʚʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʜʣʷ 

ʙʦʣʴʰʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʦʭʣʘʞʜʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪ 

ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ. ʉʦʟʜʘʥʳ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ɺʊʉʇ-ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 

ʥʘʧʨʷʞʝʥʠʝʤ 20 ʢɺ ʤʦʱʥʦʩʪʴʶ ʜʦ 10 ʄɺɸ [4].  

ɺʊʉʇ-ʛʝʥʝʨʘʪʦʨʳ. ʂʦʤʧʘʥʠʷ ɼʞʝʥʝʨʘʣ ʕʣʝʢʪʨʦʥʠʢ ʫʩʧʝʰʥʦ ʟʘʚʝʨʰʠʣʘ 

ʠʩʧʳʪʘʥʠʷ ʪʠʭʦʭʦʜʥʦʛʦ ɺʊʉʇ ʛʝʥʝʨʘʪʦʨʘ Hydrogenie, ʩʦʟʜʘʥʥʦʛʦ ʧʦ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɽʛʦ ʤʦʱʥʦʩʪʴ ï 1,5 ʄɺʪ, ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ 

ʨʦʪʦʨʘ ʩ ɺʊʉʇ ʦʙʤʦʪʢʦʡ ï 214 ʦʙ/ʤʠʥ, ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ï 43 ʂ. ʀʟʜʝʣʠʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʛʦʪʦʚʦ ʜʣʷ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʟʘʤʝʥʳ ʩʪʘʨʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ɻʕʉ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘʭ ʠ 

ʩʫʜʦʚʳʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʭ. ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʛʝʥʝʨʘʪʦʨʘ Hydrogenie ʢ 

ʪʫʨʙʠʥʝ ʩ ʧʝʨʝʤʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ ʂʇɼ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʥʘʛʨʫʟʢʝ 

ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥ ʥʘ 12%. ʉʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, 

ʚʳʧʦʣʥʝʥʥʳʤ GE Power Conversion, ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ɺʊʉʇ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ 

ʤʦʱʥʦʩʪʴʶ 10 ʄɺʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥ ʜʦ 

20% [5]. 

ɺ ʈʦʩʩʠʠ (ʆɸʆ çʅʊʎ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠè, ʆɸʆ çɺʅʀʀʂʇè) ʨʘʟʨʘʙʦʪʘʥ 

ʠ ʧʦʜʛʦʪʦʚʣʝʥ ʢ ʠʩʧʳʪʘʥʠʷʤ ʦʙʨʘʟʝʮ ɺʊʉʇ-ʢʘʙʝʣʷ ʥʘ ʥʘʧʨʷʞʝʥʠʝ 20 ʢɺ ʠ 

ʩʠʣʦʡ ʪʦʢʘ 1500 ɸ.  ʇʣʘʥʠʨʫʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ɺʊʉʇ-ʢʘʙʝʣʷ 20 ʢɺ,  2000 ɸ 

ʜʣʠʥʦʡ 200 ʤʝʪʨʦʚ ʥʘ ʦʜʥʦʤ ʠʟ ʦʙʲʝʢʪʦʚ ʚ ʛ. ʄʦʩʢʚʝ. 

ʊʘʢ ʢʘʢ ʚʦ ʚʩʸʤ ʤʠʨʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʨʦʜʦʣʞʘʝʪ 

ʨʘʩʪʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʚʥʝʜʨʝʥʠʠ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʨʘʙʦʪʘʶʱʠʭ ʧʦ ʥʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʙʳ ʨʝʰʠʪʴ  ʟʘʜʘʯʫ ʧʦʚʳʰʝʥʠʷ ʵʣʝʢʪʨʦʵʬʬʝʢʪʠʚʥʦʩʪʠ [6]. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʇʆɺʓʐɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʂʆʊɽʃʔʅʆɻʆ 

ʆɹʆʈʋɼʆɺɸʅʀʗ ɺ ʉʀʉʊɽʄɸʍ ʊɽʇʃʆʉʅɸɹɾɽʅʀʗ ʉɽʃɸ 

ʂ.ɺ. ʗʢʫʪʠʥʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʆ.ʇ. ɹʘʣʘʰʦʚ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 

ʊʝʧʣʦʩʥʘʙʞʝʥʠʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʚ ʧʦʤʝʱʝʥʠʷʭ ʥʘ ʦʧʨʝʜʝʣʸʥʥʦʤ ʫʨʦʚʥʝ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ ʠ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʧʣʦʚʦʡ ʢʦʤʬʦʨʪ ï ʦʧʪʠʤʘʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʥʫʶ ʦʙʩʪʘʥʦʚʢʫ, 

ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʜʣʷ ʞʠʟʥʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʜʝʡ. 

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʦʡ 

ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ, ʠʟʤʝʥʝʥʠʝʤ ʤʦʱʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ, ʟʘʚʠʩʷʱʝʡ 

ʦʪ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʦʧʨʝʜʝʣʸʥʥʦʝ ʚʨʝʤʷ ʛʦʜʘ. ʇʨʠ ʧʦʥʠʞʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʫʩʠʣʝʥʠʠ ʚʝʪʨʘ ʜʦʣʞʥʘ ʫʚʝʣʠʯʠʚʘʪʴʩʷ 

ʪʝʧʣʦʧʦʜʘʯʘ ʦʪ ʦʪʦʧʠʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʚ ʧʦʤʝʱʝʥʠʷʭ, ʘ ʧʨʠ ʧʦʚʳʰʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʚʦʟʜʝʡʩʪʚʠʠ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ï 

ʫʤʝʥʴʰʘʪʴʩʷ. ʀʟʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʜʘʥʠʝ 

ʤʦʞʝʪ ʪʘʢʞʝ ʩʦʯʝʪʘʪʴʩʷ ʩ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʧʦʩʪʫʧʣʝʥʠʝʤ ʪʝʧʣʘ ʦʪ ʚʥʫʪʨʝʥʥʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʯʪʦ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʪʝʧʣʦʚʦʛʦ ʢʦʤʬʦʨʪʘ ʚ 

ʧʦʤʝʱʝʥʠʷʭ ʟʜʘʥʠʡ ʪʨʝʙʫʪʁʩʷ ʪʝʭʥʠʯʝʩʢʠ ʩʦʚʝʨʰʝʥʥʳʝ ʦʪʦʧʠʪʝʣʴʥʳʝ 

ʫʩʪʘʥʦʚʢʠ. ʀ ʯʝʤ ʩʫʨʦʚʝʝ ʢʣʠʤʘʪ ʤʝʩʪʥʦʩʪʠ ʠ ʚʳʰʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʚ ʟʜʘʥʠʠ, ʪʝʤ ʙʦʣʝʝ ʤʦʱʥʳʤ ʠ ʥʘʜʸʞʥʳʤ ʜʦʣʞʥʦ ʙʳʪʴ 

ʦʪʦʧʣʝʥʠʝ. ʂʨʦʤʝ ʪʦʛʦ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʪʨʝʙʫʶʱʠʭ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʩʥʠʞʝʥʠʶ ʯʠʩʣʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʫʣʫʯʰʝʥʠʶ ʩʘʤʦʯʫʚʩʪʚʠʷ ʣʶʜʝʡ ʠ ʧʦʚʳʰʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʭ ʪʨʫʜʘ. 

ʅʦ ʥʝ ʪʦʣʴʢʦ ʣʶʜʠ, ʞʠʚʦʪʥʳʝ, ʧʪʠʮʳ ʠ ʨʘʩʪʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʘʤʠ ʟʜʘʥʠʷ ʠ 

ʧʨʦʜʫʢʪʳ ʪʨʫʜʘ ʣʶʜʝʡ ʪʨʝʙʫʶʪ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʩʚʦʝʛʦ ʥʦʨʤʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʥʘʜʣʝʞʘʱʠʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ. ʅʝʜʦʩʪʘʪʦʯʥʦ ʦʪʘʧʣʠʚʘʝʤʳʝ 

ʟʜʘʥʠʷ ʙʳʩʪʨʝʝ ʨʘʟʨʫʰʘʶʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʥʘʨʫʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʣʘʞʥʦʩʪʥʦʛʦ ʨʝʞʠʤʘ ʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʧʦʣʫʯʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʨʷʜʘ ʧʨʦʜʫʢʪʦʚ, ʠʟʜʝʣʠʡ ʠ ʚʝʱʝʩʪʚ (ʪʦʯʥʳʭ ʧʨʠʙʦʨʦʚ ʠ 

ʣʘʤʧ, ʧʨʷʞʠ ʠ ʪʢʘʥʝʡ, ʢʠʥʦʧʣʸʥʢʠ ʠ ʩʪʝʢʣʘ, ʤʫʢʠ ʙʫʤʘʛʠ ʠ ʪ.ʜ.) ʪʨʝʙʫʝʪ 

ʩʪʨʦʛʦʛʦ ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʤʝʱʝʥʠʡ. 

ʇʦʵʪʦʤʫ ʧʦʜʜʝʨʞʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʟʜʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ, ʪʨʝʙʫʶʱʝʡ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ [1]. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʩʪʘʨʝʚʰʝʝ ʢʦʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʥʠʟʢʠʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ (50-60%), ʢʦʪʦʨʦʝ ʚʳʨʘʙʦʪʘʣʦ ʩʚʦʡ 

ʞʠʟʥʝʥʥʳʡ ʨʝʩʫʨʩ [2]. 
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ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʩʪʠʛʥʫʪʦ ʧʫʪʝʤ ʫʩʪʘʥʦʚʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʪʝʣʴʥʳʭ ʘʛʨʝʛʘʪʦʚ ʩ ʚʳʩʦʢʠʤ 

ʂʇɼ, ʦʙʣʘʜʘʶʱʠʭ ʭʦʨʦʰʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, 

ʚʟʘʤʝʥ ʫʩʪʘʨʝʚʰʠʭ [1]. 

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʄʘʣʘʷ ʈʦʜʠʥʘè ʚ 2012 ʛʦʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩ. ʋʛʣʦʚʩʢʦʝ 

ʋʛʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ 

ʟʘʤʝʥʳ ʢʦʪʝʣʴʥʳʭ ʘʛʨʝʛʘʪʦʚ ʩʦʚʨʝʤʝʥʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʝʰʠʪʴ ʨʷʜ ʟʘʜʘʯ, 

ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʩʣʝʜʫʶʱʝʤ: 

V ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʦʚʳʭ ʥʘʛʨʫʟʦʢ ʠ ʧʦʪʝʨʴ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʩʝʪʷʭ ʠ 
ʦʙʦʨʫʜʦʚʘʥʠʠ; 

V ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʱʥʦʩʪʠ ʢʦʪʝʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ; 

V ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ ʘʛʨʝʛʘʪʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʠ 
ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʩʣʝʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʨʘʙʦʪʫ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ, 

ʠʤʝʶʱʝʡʩʷ ʥʘ ʦʙʲʝʢʪʝ ʠ ʚʠʟʫʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʧʣʦʚʳʭ ʥʘʛʨʫʟʦʢ ʷʚʠʣʦʩʴ: ʯʘʩʦʚʘʷ ʠ ʛʦʜʦʚʘʷ 

ʥʘʛʨʫʟʢʘ ʥʘ ʦʪʦʧʣʝʥʠʝ 45 ʢʦʤʤʫʥʘʣʴʥʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, ʧʦʪʝʨʠ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʩʝʪʷʭ ʠ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʢʦʪʝʣʴʥʦʡ [3, 4]. 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʪʝʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʫʩʪʘʥʦʚʢʘ ʂɺʈ-2,0. 

ʂʦʪʸʣ ʚʦʜʦʛʨʝʡʥʳʡ ʚʦʜʦʪʨʫʙʥʳʡ ʩ ʨʫʯʥʦʡ ʪʦʧʢʦʡ ʂɺʨ-2,0 ʩ ʨʘʙʦʯʠʤ 

ʜʘʚʣʝʥʠʝʤ 0,3-0,6 ʄʇʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʦʨʷʯʝʡ ʚʦʜʳ ʩ 

ʥʦʤʠʥʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 95ʉ. ʂʦʪʝʣ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʫʞʜ ʦʪʦʧʣʝʥʠʷ ʠ 

ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ [5]. 

ʂʦʪʝʣ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʙʦʪʳ ʚ ʦʪʢʨʳʪʳʭ ʠ ʟʘʢʨʳʪʳʭ ʩʠʩʪʝʤʘʭ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʩ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʮʠʨʢʫʣʷʮʠʝʡ ʚʦʜʳ. 

ɺʠʜ ʪʦʧʣʠʚʘ: ʢʘʤʝʥʥʳʡ ʠ ʙʫʨʳʡ ʫʛʦʣʴ (ʧʨʠ ʵʪʦʤ ʚʘʨʠʘʥʪ ʩ ʛʘʟʦʚʳʤʠ 

ʫʩʪʘʥʦʚʢʘʤʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ). 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʢʦʪʣʦʚ: 

1. ʙʦʣʴʰʦʡ ʦʙʲʸʤ ʪʦʧʦʯʥʦʡ ʢʘʤʝʨʳ ʜʣʷ ʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ; 

2. ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ; 

3. ʥʝ ʪʨʝʙʫʝʪ ʧʦʜʛʦʪʦʚʢʠ ʚʦʜʳ; 

4. ʤʘʣʳʝ ʛʘʙʘʨʠʪʳ. 

ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʣʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ɺ ʨʘʙʦʪʝ ʧʨʦʠʟʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʩʪʦʠʤʦʩʪʥʘʷ ʦʮʝʥʢʘ ʪʘʢʦʛʦ 

ʢʦʪʝʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ. ʉʪʦʠʤʦʩʪʴ ʂɺʈ-2,0 ʩʦʩʪʘʚʠʣʘ ï 

508 ʪʳʩ. ʨʫʙ., ʂɺ ï 2,0 ï 570 ʪʳʩ. ʨʫʙ., ʂɺʉ ï 850 ʪʳʩ. ʨʫʙ., ʂɺʄ ï 638 ʪʳʩ. 

ʨʫʙ. [6]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʮʝʣʠ ʚ ʧʨʦʝʢʪʝ ʜʦʩʪʠʛʥʫʪʳ. ʂ ʪʦʤʫ ʞʝ 

ʜʘʣʴʥʝʡʰʘʷ ʨʘʙʦʪʘ, ʩʚʷʟʘʥʥʘ ̫ ʩ ʧʦʚʳʰʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩʝʣʘ ʋʛʣʦʚʩʢʦʝ, ʥʝ ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟʚʠʪʠ ̫ʙʝʟ 

ʫʩʪʘʥʦʚʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʦʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ. 
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ʊʘʙʣʠʮʘ 1 

 

ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʦʛʨʝʡʥʦʛʦ ʢʦʪʣʘ ʂɺʈ-2,0 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ɽʜ. ʠʟʤʝʨʝʥʠʷ 
ɺʠʜ ʪʦʧʣʠʚʘ 

ʂʘʤʝʥʥʳʡ ʫʛʦʣʴ 

ʊʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʄɺʪ 2,0 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ ʚʦʜʳ ʄʇʘ (ʢʛʩ/ʩʤ
2
) 0,6 (6) 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʚʭʦʜʝ 
ʦ
ʉ 70 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʚʳʭʦʜʝ 
ʦ
ʉ 95 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ ʢʛ/ʯ 420 

ɻʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʪʣʘ, 

 ʥʝ ʙʦʣʝʝ 
ʄʇʘ (ʢʛʩ/ʩʤ

2
) 0,125 (1,25) 

ʊʝʤʧʝʨʘʪʫʨʘ ʜʳʤʦʚʳʭ ʛʘʟʦʚ 
ʦ
ʉ 176-190 

ʂʇɼ ʢʦʪʣʘ ʥʝ ʤʝʥʝʝ % 83 

ɻʘʙʘʨʠʪʳ ʚ ʠʟʦʣʷʮʠʠ: 

ʛʣʫʙʠʥʘ 

ʰʠʨʠʥʘ 

ʚʳʩʦʪʘ 

 

ʤʤ 

ʤʤ 

ʤʤ 

 

3194 

1597 

2800 
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ʉɽʂʎʀʗ 6. ʕʂʆʅʆʄʀʂɸ 

 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ: ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʘʷ 

ʢʘʬʝʜʨʦʡ çʕʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝè ʃʷʧʢʠʥʘ ʅʘʪʘʣʴʷ 

ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

 

ʆ ʅɽʆɹʍʆɼʀʄʆʉʊʀ ʉʅʀɾɽʅʀʗ ʉɽɹɽʉʊʆʀʄʆʉʊʀ 

ʇʈʆɼʋʂʎʀʀ ʅɸ ʇʈʆʄʓʐʃɽʅʅʆʄ ʇʈɽɼʇʈʀʗʊʀʀ 

(ʅɸ ʇʈʀʄɽʈɽ ʆʆʆ çɸʃʊɸʁʊʈɸʅʉʄɸʐ-ʉɽʈɺʀʉè, ʛ. ʈʋɹʎʆɺʉʂ) 

ʊ.ɺ. ɸʚʜʦʥʠʥʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ɸ.ɺ. ʉʦʨʦʢʠʥ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʆʙʦʙɦʘʶʱʘʷ ʦʮʝʥʢʘ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʪʘʢʠʭ ʨʝʟʫʣʴʪʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ ʧʨʠʙʳʣʴ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. 

ʇʦʵʪʦʤʫ ʣʶʙʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʩʪʨʝʤʠʪʩʷ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʩʚʦʶ ʧʨʠʙʳʣʴ, 

ʚʳʷʚʠʪʴ ʨʝʟʝʨʚʳ ʝʝ ʨʦʩʪʘ. ʆʩʥʦʚʥʳʤ ʨʝʟʝʨʚʦʤ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʙʳʣʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ [1, 3]. 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʚʦ 

ʩʢʦʣʴʢʦ ʦʙʭʦʜʠʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʢʦʥʢʨʝʪʥʦʤʫ ʧʨʝʜʧʨʠʷʪʠʶ. ɺ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʦʣʫʯʘʶʪ ʦʪʨʘʞʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʘʷ ʩʪʦʨʦʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ: ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʩʦʩʪʦʷʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʥʝʜʨʝʥʠʝ 

ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʠ ʧʝʨʝʜʦʚʦʛʦ ʦʧʳʪʘ, ʫʨʦʚʝʥʴ ʫʧʨʘʚʣʝʥʠʷ ʭʦʟʷʡʩʪʚʦʤ. ʄʝʞʜʫ 

ʨʘʟʤʝʨʘʤʠ ʚʝʣʠʯʠʥʳ ʧʨʠʙʳʣʠ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʩʫʱʝʩʪʚʫʝʪ ʦʙʨʘʪʥʘʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. ʏʝʤ ʤʝʥʴʰʝ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʪʝʤ ʙʦʣʴʰʝ 

ʧʨʠʙʳʣʴ, ʠ ʥʘʦʙʦʨʦʪ. ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʣʝʤʝʥʪʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʣʶʙʦʤ ʧʨʝʜʧʨʠʷʪʠʠ [1]. 

ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʘ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʠʦʙʨʝʪʘʝʪ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʇʦʠʩʢ ʨʝʟʝʨʚʦʚ ʝʝ 

ʩʥʠʞʝʥʠʷ ʧʦʤʦʛʘʝʪ ʤʥʦʛʠʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʠʟʙʝʛʘʪʴ ʙʘʥʢʨʦʪʩʪʚʘ ʠ ʚʳʞʠʚʘʪʴ ʚ 

ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʉʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ï ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʪʨʝʙʫʶʱʠʡ 

ʩʦʙʣʶʜʝʥʠʷ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʥʦʨʤ ʨʘʩʭʦʜʦʚʘʥʠʷ ʪʨʫʜʦʚʳʭ, ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʠʩʢʘ 

ʨʝʟʝʨʚʦʚ ʵʢʦʥʦʤʠʠ ʨʝʩʫʨʩʦʚ. ʈʝʟʝʨʚʳ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʠʤʝʶʪʩʷ ʚʦ ʚʩʝʭ ʟʚʝʥʴʷʭ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʪ 

ʚʳʷʚʠʪʴ ʵʪʠ ʨʝʟʝʨʚʳ, ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʫʚʝʣʠʯʠʪʴ ʧʨʠʙʳʣʴ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʩʥʦʚʥʳʝ ʧʫʪʠ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʭ ʨʝʘʣʠʟʘʮʠʠ, ʧʨʠʚʝʜʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 1.  
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ʊʘʙʣʠʮʘ 1 

ʇʫʪʠ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ [2, 3] 

 
ʇʫʪʠ ʩʥʠʞʝʥʠʷ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʄʝʨʦʧʨʠʷʪʠʷ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʵʬʬʝʢʪ ʦʪ ʠʭ ʚʥʝʜʨʝʥʠʷ 

ʋʚʝʣʠʯʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʨʫʜʘ ʨʘʙʦʯʠʭ 

- ʧʦʚʳʰʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʢʘʢ ʤʘʪʝʨʠʘʣʴʥʳʤʠ,  

ʪʘʢ ʠ ʤʦʨʘʣʴʥʳʤʠ ʩʪʠʤʫʣʘʤʠ; 

- ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɹʦʣʴʰʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠʚʝʜʝʪ ʢ ʤʝʥʴʰʠʤ ʟʘʪʨʘʪʘʤ ʥʘ 

ʝʜʠʥʠʮʫ ʪʦʚʘʨʘ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʢ ʩʥʠʞʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʧʨʦʜʫʢʮʠʠ 

ʉʦʢʨʘʱʝʥʠʝ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ 

- ʫʤʝʥʴʰʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʟʘʪʨʘʪ ʠ ʟʘʪʨʘʪ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ (ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʜʦ ʧʦʪʨʝʙʠʪʝʣʷ); 

- ʧʨʠʤʝʥʝʥʠʝ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʢʦʥʦʤʠʶ ʤʘʪʝʨʠʘʣʦʚ ʠ ʵʥʝʨʛʠʠ, 

ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʨʘʙʦʪʥʠʢʦʚ 

ʉʦʢʨʘʱʝʥʠʝ 

ʧʦʩʪʦʷʥʥʳʭ ʟʘʪʨʘʪ 

- ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ ʥʘ 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ; 

- ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ 

ʥʘ ʫʧʨʘʚʣʝʥʠʝ, ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʇʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 

- ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʠʩʮʠʧʣʠʥʳ, 

ʧʨʠʚʦʜʷʱʝʝ ʢ ʩʦʢʨʘʱʝʥʠʶ ʧʦʪʝʨʴ ʦʪ ʙʨʘʢʘ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʞʠʤʘʭ; 

- ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʤʦʱʥʦʩʪʝʡ; 

- ʨʘʟʨʘʙʦʪʢʘ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʨʘʮʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʟʘʪʨʘʪ ʥʘ 

ʩʦʟʜʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ; 

- ʧʦʚʳʰʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʣʝʢʫʱʝʝ 

ʟʘ ʩʦʙʦʡ ʩʦʢʨʘʱʝʥʠʝ ʧʦʪʝʨʴ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʥʠʞʝʥʠʝ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʠ ʨʘʟʤʝʨʦʚ ʦʙʦʨʦʪʥʳʭ ʩʨʝʜʩʪʚ 

ʧʨʝʜʧʨʠʷʪʠʷ; 

- ʚʥʝʜʨʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ 

ʧʨʦʜʫʢʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝʥʠʶ ʝʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

 

ʈʘʩʩʤʦʪʨʠʤ ʦʙʦʟʥʘʯʝʥʥʫʶ ʧʨʦʙʣʝʤʫ ʥʘ ʧʨʠʤʝʨʝ ʆʆʆ çɸʣʪʘʡʪʨʘʥʩʤʘʰ-

ʩʝʨʚʠʩè (ʛ. ʈʫʙʮʦʚʩʢ). ɼʘʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʝʜʠʥʠʯʥʦʤʫ (ʧʦ 

ʥʝʢʦʪʦʨʳʤ ʚʠʜʘʤ ʧʨʦʜʫʢʮʠʠ ï ʢ ʤʝʣʢʦʩʝʨʠʡʥʦʤʫ) ʪʠʧʫ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʜʥʦʡ 

ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʘʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʷʚʣʷʝʪʩʷ ʚʳʧʫʩʢ ʝʜʠʥʠʯʥʳʭ ʠʟʜʝʣʠʡ (ʠʣʠ 

ʠʭ ʚʳʧʫʩʢ ʥʝʙʦʣʴʰʠʤʠ ʧʘʨʪʠʷʤʠ). ʄʥʦʛʠʝ ʚʠʜʳ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʦʨʦʛʦʩʪʦʷʱʫʶ ʪʝʭʥʠʢʫ (ʪʷʛʘʯʠ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ). 

ʉʨʘʚʥʠʚʘʷ ʧʦʢʘʟʘʪʝʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘ 2010-2012 ʛʛ., ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠʟʛʦʪʦʚʣʷʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘ 6993 ʪʳʩ. ʨʫʙ. (ʠʣʠ ʥʘ 89%). ɼʘʥʥʦʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʭʘʨʘʢʪʝʨʠʟʠʨʫʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘ 
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ʜʘʥʥʳʡ ʧʝʨʠʦʜ. ʕʪʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥʦ ʩ ʨʦʩʪʦʤ ʮʝʥ ʥʘ ʤʘʪʝʨʠʘʣʳ, 

ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʠ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ. ɸʥʘʣʠʟʠʨʫʷ ʩʪʨʫʢʪʫʨʫ ʧʦʢʘʟʘʪʝʣʝʡ 

ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʆʆ çɸʣʪʘʡʪʨʘʥʩʤʘʰ-ʩʝʨʚʠʩè, ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ: ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʚʳʨʫʯʢʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʟʘʥʠʤʘʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʧʨʠ ʵʪʦʤ ʦʥʘ ʚʦʟʨʦʩʣʘ ʩ 26% ʚ 2010 ʛʦʜʫ ʜʦ 42% ʚ 

2012 ʛʦʜʫ. ɺʩʝ ʵʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʠʩʢ ʨʝʟʝʨʚʦʚ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʢʘʢ 

ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠʙʳʣʠ ʧʨʝʜʧʨʠʷʪʠʷ.  

ɽʩʪʝʩʪʚʝʥʥʦ, ʚʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʠ ʮʝʥ 

ʥʘ ʵʪʫ ʧʨʦʜʫʢʮʠʶ ʦʯʝʥʴ ʚʘʞʥʳ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʅʝʦʙʭʦʜʠʤʦ 

ʪʘʢ ʦʨʛʘʥʠʟʦʚʘʪʴ ʫʯʸʪ ʟʘʪʨʘʪ ʠ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʯʪʦʙʳ 

ʠʟʜʝʨʞʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʘʚʠʣʴʥʦ ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʚʠʜʘʤ ʧʨʦʜʫʢʮʠʠ ʠ 

ʟʘʢʘʟʦʚ. ʐʠʨʦʢʘʷ ʥʦʤʝʥʢʣʘʪʫʨʘ ʠ ʜʣʠʪʝʣʴʥʳʡ ʮʠʢʣ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʫʯʠʪʳʚʘʪʴ ʚ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʟʘʢʘʟʯʠʢʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʧʨʦʜʫʢʮʠʠ, 

ʤʝʩʪʦʤ ʠ ʫʩʣʦʚʠʷʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʟʘʪʨʫʜʥʷʝʪ ʪʦʯʥʫʶ ʨʘʟʨʘʙʦʪʢʫ ʥʦʨʤ ʨʘʩʭʦʜʘ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʪʨʫʜʦʚʳʭ ʟʘʪʨʘʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʆʆʆ çɸʣʪʘʡʪʨʘʥʩʤʘʰ-ʩʝʨʚʠʩè ʧʦ 

ʩʥʠʞʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠʟʛʦʪʦʚʣʷʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʠʩʩʣʝʜʦʚʘʪʴ ʠ ʦʙʦʩʥʦʚʘʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʟʘʪʨʘʪ ʜʣʷ ʮʝʣʝʡ ʢʦʥʪʨʦʣʷ ʠ 
ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʆʆʆ çɸʣʪʘʡʪʨʘʥʩʤʘʰ-

ʩʝʨʚʠʩè; 

¶ ʦʙʦʟʥʘʯʠʪʴ ʠ ʦʙʦʩʥʦʚʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʧʫʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʯʝʪʘ ʟʘʪʨʘʪ ʧʨʝʜʧʨʠʷʪʠʷ; 

¶ ʨʘʟʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʪʨʘʪ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ; 

¶ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʚʦʜʠʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ 

ʩʦʙʣʶʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ; 

¶  ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʩʫʨʩʳ ʠ ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴ ʨʝʞʠʤ ʵʢʦʥʦʤʠʠ 

ʟʘʪʨʘʪ ʩ ʥʘʯʘʣʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ; 

¶ ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʥʝʜʨʝʥʠʶ ʤʦʜʝʣʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʟʘʪʨʘʪʘʤʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʝʪʦʜʦʚ ʦʧʝʨʘʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚʳʧʫʩʢʘʝʤʦʡ ʆʆʆ çɸʣʪʘʡʪʨʘʥʩʤʘʰ-ʩʝʨʚʠʩè ʧʨʦʜʫʢʮʠʠ. 
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ʇʈʆɹʃɽʄʓ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ  

ʈʆʉʉʀʁʉʂʆɻʆ ʇʈʆɼʋʂʊʆɺʆɻʆ ʈʀʊɽʁʃɸ 

ɸ.ʉ. ɹʫʨʘʰʥʠʢʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʄ.ɻ. ʍʦʨʫʥʞʠʥ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ ʷʚʣʷʝʪʩʷ 

ʜʣʷ ʤʥʦʛʠʭ ʨʦʩʩʠʷʥ ʛʣʘʚʥʳʤ ʚʠʜʦʤ ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʝʡʯʘʩ ʚ 

ʈʦʩʩʠʠ ʣʶʙʦʡ ʙʦʣʝʝ-ʤʝʥʝʝ ʢʨʫʧʥʳʡ ʙʠʟʥʝʩ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ ʨʠʪʝʡʣʦʤ. 

ʈʠʪʝʡʣ ï ʵʪʦ ʨʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ ʦʧʪʦʚʳʤʠ ʤʘʩʰʪʘʙʘʤʠ. ɼʦʩʣʦʚʥʳʡ 

ʧʝʨʝʚʦʜ ʘʥʛʣʠʡʩʢʦʛʦ çretailè ï ʨʦʟʥʠʮʘ [5].  

ʈʠʪʝʡʣ ʠʩʧʦʣʴʟʫʝʪ ʦʩʦʙʳʝ ʪʝʭʥʦʣʦʛʠʠ ʪʦʨʛʦʚʣʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ 

ʤʘʩʩʦʚʦʛʦ ʧʦʢʫʧʘʪʝʣʷ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪ ʨʠʪʝʡʣ-ʪʝʭʥʦʣʦʛʠʷʤʠ. ʆʰʠʙʦʯʥʦ 

ʜʫʤʘʪʴ, ʯʪʦ ʨʠʪʝʡʣ ï ʵʪʦ ʪʦʣʴʢʦ ʪʦʨʛʦʚʣʷ, ʙʦʣʝʝ ʚʝʨʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʦ ʨʘʙʦʪʘ ʩ 

ʤʥʦʞʝʩʪʚʦʤ ʢʣʠʝʥʪʦʚ.  

ʆʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʤʦʤʝʥʪʦʚ ʨʠʪʝʡʣʘ ï ʵʪʦ ʦʙʱʝʜʦʩʪʫʧʥʦʩʪʴ ʠ 

ʧʫʙʣʠʯʥʦʩʪʴ. ʃʶʙʦʡ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʢʨʝʜʠʪ ʠʣʠ ʩʦʚʝʨʰʠʪʴ ʧʦʢʫʧʢʫ. ʉ ʮʝʣʴʶ 

ʩʦʢʨʘʱʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʢʘʞʜʦʛʦ ʢʣʠʝʥʪʘ ʨʠʪʝʡʣ-ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪ 

ʤʠʥʠʤʫʤ ʧʝʨʩʦʥʘʣʘ, ʧʨʠ ʤʘʢʩʠʤʫʤʝ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʙʳʪʴ 

ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʝ ʚ ʢʨʫʧʥʳʭ ʤʘʛʘʟʠʥʘʭ, ʩʦʟʜʘʥʠʝ ʧʣʘʪʝʞʥʳʭ ʪʝʨʤʠʥʘʣʦʚ ʠ 

ʙʘʥʢʦʤʘʪʦʚ. ɼʨʫʛʠʤ ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ ʨʠʪʝʡʣʘ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʝʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʝʜʣʘʛʘʝʤʳʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʩʦʙʨʘʥʥʳʭ ʚ ʦʜʥʦʤ ʤʝʩʪʝ [5].  

ʆʜʥʠʤ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ ʨʠʪʝʡʣʘ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ 

ʧʨʦʜʫʢʪʦʚʳʡ ʨʠʪʝʡʣ. ʈʦʩʩʠʡʩʢʠʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʡ ʨʳʥʦʢ ʫʚʝʨʝʥʥʦ 

ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ. ʉ 1994 ʛʦʜʘ ʚ ʛʦʨʦʜʘʭ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʧʝʨʚʳʝ 

ʩʫʧʝʨʤʘʨʢʝʪʳ, ʩ 1996 ʛʦʜʘ ï ʜʠʩʢʘʫʥʪʝʨʳ, ʟʘʥʷʚʰʠʝ ʙʦʣʝʝ ʥʠʟʢʠʝ ʮʝʥʦʚʳʝ 

ʩʝʛʤʝʥʪʳ. ʉ 2000 ʛʦʜʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʡ ʨʳʥʦʢ ʦʙʨʦʩ ʠʥʦʩʪʨʘʥʥʳʤʠ 

ʢʦʤʧʘʥʠʷʤʠ [3]. 

ʇʨʦʜʫʢʪʦʚʳʡ ʨʠʪʝʡʣ ʚʩʝ ʯʘʱʝ ʜʝʣʠʪʩʷ ʧʦ ʩʝʛʤʝʥʪʘʤ ʨʳʥʢʘ, ʟʘʚʠʩʷʱʠʤ ʦʪ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʪʦʨʛʦʚʳʭ ʪʦʯʝʢ, ʬʦʨʤʘʪʘ ʪʦʨʛʦʚʣʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʣʦʸʚ ʥʘʩʝʣʝʥʠʷ. ɺʳʩʦʢʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ï ʦʜʠʥ ʠʟ ʧʨʠʟʥʘʢʦʚ 

ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʨʳʥʢʘ, ʨʘʚʥʦ ʢʘʢ ʠ ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʪʦʚʘʨʦʚ 

ʥʘ ʣʶʙʦʡ ʚʢʫʩ ʠ ʢʦʰʝʣʝʢ [3]. 

ʅʘʯʠʥʘʷ ʩ 2008 ʛʦʜʘ, ʢʦʛʜʘ ʧʨʦʜʫʢʪʦʚʳʡ ʨʠʪʝʡʣ ʚʳʰʝʣ ʟʘ ʛʨʘʥʠʮʳ 

ʩʪʦʣʠʮʳ ʠ ʦʪʧʨʘʚʠʣʩʷ ʚʦ ʚʩʝ ʬʝʜʝʨʘʣʴʥʳʝ ʦʢʨʫʛʘ, ʦʪʤʝʯʘʝʪʩʷ ʦʩʦʙʘʷ ʩʪʨʫʢʪʫʨʘ 

ʨʦʟʥʠʯʥʦʛʦ ʦʙʦʨʦʪʘ. ʆʥ ʚʝʩʴʤʘ ʥʝʨʘʚʥʦʤʝʨʝʥ ï ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʦʙʦʨʦʪʘ 

ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʝʩʷʪʴ ʢʨʫʧʥʳʭ ʩʫʙʲʝʢʪʦʚ ʈʌ. 

ʉʝʪʝʚʘʷ ʨʦʟʥʠʮʘ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʩʠʣʠʚʘʝʪ ʩʚʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʫʢʪʦʚʳʡ 

ʨʳʥʦʢ. ɺʦ-ʧʝʨʚʳʭ, ʨʘʩʪʝʪ ʧʦʢʫʧʘʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʛʨʘʞʜʘʥ. ɺʦ-ʚʪʦʨʳʭ, 

ʤʝʥʷʝʪʩʷ ʢʫʣʴʪʫʨʘ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʦʙʨʘʟ ʞʠʟʥʠ ʣʶʜʝʡ. ɺ-ʪʨʝʪʴʠʭ, ʨʘʟʚʠʚʘʝʪʩʷ 

ʨʳʥʦʢ ʜʦʨʦʛʠʭ ʪʦʚʘʨʦʚ. ɺ-ʯʝʪʚʝʨʪʳʭ, ʩʘʤ ʧʨʦʮʝʩʩ ʧʦʢʫʧʦʢ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ 

ʠʟ ʩʧʦʩʦʙʦʚ ʦʪʣʠʯʥʦ ʧʨʦʚʝʩʪʠ ʚʨʝʤʷ. 

ʈʦʩʩʠʡʩʢʠʡ ʧʨʦʜʫʢʪʦʚʳʡ ʨʠʪʝʡʣ ʚʦʰʝʣ ʚ ʧʝʨʠʦʜ ʟʨʝʣʦʩʪʠ, ʯʪʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʢʠʤ ʟʘʤʝʜʣʝʥʠʝʤ ʪʝʤʧʦʚ ʝʛʦ ʨʦʩʪʘ.  
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ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʜʫʢʪʦʚʦʛʦ ʨʠʪʝʡʣʘ 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʦʙʩʪʚʝʥʥʳʭ ʪʦʨʛʦʚʳʭ ʤʘʨʦʢ. ʂʦʣʠʯʝʩʪʚʦ ʩʝʪʝʡ, 

ʨʘʙʦʪʘʶʱʠʭ ʩ ʧʦʜʦʙʥʳʤ ʪʦʚʘʨʦʤ, ʫʚʝʣʠʯʠʣʦʩʴ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʦʣʝʝ ʯʝʤ ʚ 

ʯʝʪʳʨʝ ʨʘʟʘ. ʇʨʠʯʠʥʳ ʪʘʢʦʛʦ ʬʝʥʦʤʝʥʘ ʧʨʦʩʪʳ: ʩʦʙʩʪʚʝʥʥʘʷ ʪʦʨʛʦʚʘʷ ʤʘʨʢʘ 

ʧʦʟʚʦʣʷʝʪ ʩʥʠʞʘʪʴ ʠʟʜʝʨʞʢʠ ʠ ʫʚʝʣʠʯʠʚʘʪʴ ʦʙʦʨʦʪ ʚʳʨʫʯʢʠ. ɺ ʫʩʣʦʚʠʷʭ 

ʧʦʩʪʦʷʥʥʳʭ ʮʝʥʦʚʳʭ ʚʦʡʥ ʩʦʙʩʪʚʝʥʥʘʷ ʧʨʦʜʫʢʮʠʷ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʦʨʫʞʠʝʤ ʚ 

ʙʦʨʴʙʝ ʟʘ ʧʦʢʫʧʘʪʝʣʷ. ʈʘʩʪʝʪ ʠ ʨʦʣʴ ʣʦʛʠʩʪʠʢʠ ʜʣʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʨʠʪʝʡʣʘ 

[3]. 

ʈʦʩʩʠʡʩʢʠʡ ʧʨʦʜʫʢʪʦʚʳʡ ʨʠʪʝʡʣ ï ʩʘʤʳʡ ʢʨʫʧʥʳʡ, ʠʥʚʝʩʪʠʮʠʦʥʥʦ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʠ ʙʳʩʪʨʦʨʘʩʪʫʱʠʡ ʚ ɽʚʨʦʧʝ. ʆʨʠʝʥʪʠʨʦʚʘʥ ʥʘ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʚ ʨʝʛʠʦʥʘʭ. ʆʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʜʦʣʝʡ 

ʠʥʦʩʪʨʘʥʥʦʛʦ ʢʘʧʠʪʘʣʘ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʘʟʚʠʚʘʝʪ ʘʩʩʦʨʪʠʤʝʥʪ ʩʦʙʩʪʚʝʥʥʳʭ 

ʪʦʚʘʨʦʚ. ʗʚʣʷʝʪʩʷ ʚʳʛʦʜʥʳʤ ʩʧʦʩʦʙʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ [3]. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚʦʛʦ ʨʠʪʝʡʣʘ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʥʫʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʥʮʝʧʮʠʠ ʙʨʝʥʜʘ, ʪʦ ʝʩʪʴ  ʪʝʥʜʝʥʮʠʠ 

ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʳʥʢʘ; ʥʠʰ, ʟʘʥʠʤʘʝʤʳʭ ʢʦʥʢʫʨʝʥʪʘʤʠ,  ʠ ʞʝʣʘʝʤʦʝ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ɺʘʰʝʡ ʢʦʤʧʘʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʢʫʨʝʥʪʦʚ, ʘ ʪʘʢʞʝ 

ʧʨʦʬʠʣʴ ʮʝʣʝʚʦʛʦ ʢʣʠʝʥʪʘ. ʇʦʟʜʥʝʝ ʵʪʦ ʧʦʤʦʞʝʪ ʥʘʤ ʘʜʘʧʪʠʨʦʚʘʪʴ 

ʢʦʤʤʝʨʯʝʩʢʫʶ ʧʦʣʠʪʠʢʫ, ʩʪʨʘʪʝʛʠʶ ʢʦʤʤʫʥʠʢʘʮʠʡ ʙʨʝʥʜʘ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʧʦʜʭʦʜʷʱʫʶ ʩʨʝʜʫ ʩʦʚʝʨʰʝʥʠʷ ʧʦʢʫʧʦʢ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʩʦʟʜʘʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʙʨʝʥʜ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʠʜʝʥʴʶ ʠ ʮʝʥʥʦʩʪʷʤ ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ  ʝʸ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʶ. 

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʨʝʜʳ ʩʦʚʝʨʰʝʥʠʷ ʧʦʢʫʧʦʢ. 

ʉʶʜʘ ʚʭʦʜʠʪ ʜʠʟʘʡʥ ʠʥʪʝʨʴʝʨʘ; ʧʣʘʥʠʨʦʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʟʦʥʠʨʦʚʘʥʠʝ ʠ 

ʧʨʠʚʷʟʢʘ ʘʩʩʦʨʪʠʤʝʥʪʘ; ʦʩʚʝʱʝʥʠʝ; ʧʨʝʟʝʥʪʘʮʠʷ ʪʦʚʘʨʘ ʠ ʪ.ʧ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 

ʧʦʢʫʧʘʪʝʣʠ ʦʧʨʝʜʝʣʷʶʪʩʷ, ʧʦʯʝʤʫ ʦʥʠ ʜʦʣʞʥʳ ʩʦʚʝʨʰʘʪʴ ʩʚʦʠ ʧʦʢʫʧʢʠ ʚ 

ʜʘʥʥʦʤ ʤʘʛʘʟʠʥʝ, ʘ ʥʝ ʚ ʦʜʥʦʤ ʠʟ ʩʦʩʝʜʥʠʭ. 

ʏʝʪʚʸʨʪʳʡ ʵʪʘʧ ʥʘʥʝʩʸʪ ʧʦʩʣʝʜʥʠʝ ʰʪʨʠʭʠ ʢ ʚʦʩʧʨʠʥʠʤʘʝʤʦʤʫ ʦʙʨʘʟʫ 

ʢʦʤʧʘʥʠʠ (ʩʪʘʥʜʘʨʪʳ ʧʨʦʤʦ-ʦʬʦʨʤʣʝʥʠʷ; ʩʪʘʥʜʘʨʪʳ ʤʝʨʯʝʥʜʘʡʟʠʥʛʘ). 

ʉʦʟʜʘʝʪʩʷ ʧʦʣʥʳʡ ʦʙʨʘʟ ʦʨʛʘʥʠʟʘʮʠʠ [1]. 

ʌʦʨʤʠʨʫʷ ʧʨʦʜʫʢʪʦʚʳʡ ʨʠʪʝʡʣ, ʩʣʝʜʫʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʪʘʢʠʭ ʧʨʠʥʮʠʧʦʚ, 

ʢʘʢ: 

ï ʘʜʘʧʪʘʮʠʷ ʢʦʤʤʝʨʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ (ʧʨʝʜʧʦʣʘʛʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʪʦʚʘʨʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʛʣʫʙʠʥʝ ʠ ʰʠʨʠʥʝ, ʚʳʨʘʙʦʪʢʫ ʮʝʥʦʚʦʡ ʧʦʣʠʪʠʢʠ ʠ 

ʧʨʦʛʨʘʤʤʳ); 

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʨʝʜʳ ʩʦʚʝʨʰʝʥʠʷ ʟʘʢʫʧʦʢ; 

ï ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʩʣʝʜʦʚʘʥʠʝ ʩʪʨʘʪʝʛʠʠ (ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʦʨʛʦʚʦʛʦ ʟʘʣʘ, 

ʧʨʠʚʷʟʢʘ ʘʩʩʦʨʪʠʤʝʥʪʘ, ʨʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʸʤʘ ʭʨʘʥʝʥʠʷ ʪʦʚʘʨʥʳʭ 

ʟʘʧʘʩʦʚ, ʚʳʙʦʨ ʩʧʦʩʦʙʘ ʜʝʤʦʥʩʪʨʘʮʠʠ ʪʦʚʘʨʦʚ); 

ï ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ (ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʣʠʝʥʪʘʤ ʤʥʦʞʝʩʪʚʦ ʧʨʠʯʠʥ 

ʧʦʢʫʧʘʪʴ ʪʦʚʘʨ ʠʤʝʥʥʦ ʚ ʚʘʰʝʤ ʤʘʛʘʟʠʥʝ); 

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʘ (ʟʘʧʘʭ, ʤʫʟʳʢʘ, ʮʚʝʪʦʚʦʝ ʦʬʦʨʤʣʝʥʠʝ) 

[1]. 
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ʉʣʝʜʫʷ ʜʘʥʥʳʤ ʧʨʠʥʮʠʧʘʤ, ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʙʣʝʩʪʷʱʠʭ ʫʩʧʝʭʦʚ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʜʫʢʪʦʚʦʛʦ ʨʠʪʝʡʣʘ, ʧʦʩʢʦʣʴʢʫ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʢʫʧʘʪʝʣʝʡ ï 

ʵʪʦ ʛʣʘʚʥʦʝ ʫʩʣʦʚʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʠʪʝʡʣʘ. 

ʈʘʩʩʤʦʪʨʝʚ ʨʝʡʪʠʥʛ ʢʨʫʧʥʝʡʰʠʭ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʜʫʢʪʦʚʳʭ ʨʠʪʝʡʣʝʨʦʚ ʚ 

2011 ʛʦʜʫ ʧʦ ʜʘʥʥʳʤ ʀɸ INFO-line, ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ 1 ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ 

ʢʦʤʧʘʥʠʷ çX5 Retail Groupè ʧʦʜ ʙʨʝʥʜʦʚʳʤʠ ʥʘʟʚʘʥʠʷʤʠ çʂʘʨʫʩʝʣʴè, 

çʇʷʪʝʨʦʯʢʘè, çʇʝʨʝʢʨʝʩʪʦʢè. ʂʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ ʤʘʛʘʟʠʥʦʚ ʟʘ 2011 ʛ. 

ʩʦʩʪʘʚʠʣʦ 3002, ʘ ʚʳʨʫʯʢʘ 452,53 ʤʣʨʜ. ʨʫʙ. ʅʘ 2 ʤʝʩʪʝ ʥʘʭʦʜʠʪʩʷ ʛʨʫʧʧʘ 

ʢʦʤʧʘʥʠʠ çʄʘʛʥʠʪè, ʜʝʡʩʪʚʫʶʱʠʝ ʧʦʜ ʙʨʝʥʜʦʤ çʄʘʛʥʠʪè, çɻʠʧʝʨʤʘʨʢʝʪ 

ʄʘʛʥʠʪè, çʄʘʛʥʠʪ-ʢʦʩʤʝʪʠʢè (ʩʦʩʪʘʚʠʣʦ 5309 ʤʘʛʘʟʠʥʦʚ, ʚʳʨʫʯʢʘ ʩʦʩʪʘʚʠʣʘ 

335,70 ʤʣʨʜ. ʨʫʙ.). ɸ ʥʘ 3 ʤʝʩʪʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʢʦʤʧʘʥʠʷ çAuchanè ʩ ʝʛʦ 

ʙʨʝʥʜʘʤʠ çɸʰʘʥè, çɸʰʘʥ-ʉʠʪʠè, çʈʘʜʫʛʘè, çɸʰʘʥ-ʉʘʜè, ʵʪʦ 49 ʤʘʛʘʟʠʥʦʚ ʩ 

ʚʳʨʫʯʢʦʡ 195,00 ʤʣʨʜ. ʨʫʙ. [4]. 

ʊʘʢʞʝ ʚ 10 ʢʨʫʧʥʝʡʰʠʭ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʜʫʢʪʦʚʳʭ ʨʠʪʝʡʣʝʨʦʚ ʚʦʰʣʘ 

ʜʦʚʦʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʚ ʥʘʰʝʤ ʨʝʛʠʦʥʝ ʢʦʤʧʘʥʠʷ çʄʘʨʠʷ-ʈʘè, 

ʧʦʜʥʷʚʰʠʩʴ ʥʘ ʪʨʠ ʩʪʨʦʯʢʠ ʚʚʝʨʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2010 ʛ., ʛʜʝ ʦʥʘ ʟʘʥʠʤʘʣʘ 13 

ʤʝʩʪʦ [4]. 

çʄʘʨʠʷ-ʈʘè ï ʩʝʪʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʤʘʛʘʟʠʥʦʚ ʚ ʉʠʙʠʨʠ. ʊʉ çʄʘʨʠʷ-

ʈʘè ï ʦʜʥʘ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʢʦʤʧʘʥʠʡ ʚ ʉʠʙʠʨʩʢʦʤ ʨʝʛʠʦʥʝ, ʚʭʦʜʷʱʘʷ ʚ ʧʝʨʚʫʶ 

ʜʚʘʜʮʘʪʢʫ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʩʝʪʝʡ ʈʦʩʩʠʠ [2]. 

ʅʘ 26 ʤʘʨʪʘ 2013 ʛʦʜʘ ʩʝʪʴ ʥʘʩʯʠʪʳʚʘʝʪ 513 ʤʘʛʘʟʠʥʦʚ ʚ ʨʝʛʠʦʥʘʭ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʄʘʛʘʟʠʥʳ ʩʝʪʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʢʨʫʧʥʳʭ 

ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʚ 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ. ɺʦ ʚʩʝʭ ʵʪʠʭ 

ʨʝʛʠʦʥʘʭ ʧʨʦʜʦʣʞʘʶʪ ʦʪʢʨʳʚʘʪʴʩʷ ʥʦʚʳʝ ʤʘʛʘʟʠʥʳ. 

ʏʘʩʪʴ ʧʨʦʜʫʢʮʠʠ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʜ ʩʦʙʩʪʚʝʥʥʳʤʠ ʪʦʨʛʦʚʳʤʠ ʤʘʨʢʘʤʠ: 

çʂʦʨʦʚʢʠʥʦ ʤʦʣʦʢʦè, çʉʚʝʞʘʥʘè, çʄʘʨʠʷè, çʇʣʘʪʠ ʤʝʥʴʰʝ ï ʞʠʚʠ ʣʫʯʰʝ!è, 

çVeladaè, çLindoè. 

ɺʳʨʫʯʢʘ ʟʘ 2011 ʛʦʜ ʩʦʩʪʘʚʠʣʘ 35 ʤʣʨʜ ʨʫʙʣʝʡ. ʂʦʤʧʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘ 81 

ʤʝʩʪʝ ʚ ʨʝʡʪʠʥʛʝ ʢʨʫʧʥʝʡʰʠʭ ʥʝʧʫʙʣʠʯʥʳʭ ʢʦʤʧʘʥʠʡ ʈʦʩʩʠʠ 2012 ʛʦʜʘ 

ʞʫʨʥʘʣʘ Forbes. 

ɽʞʝʜʥʝʚʥʦ ʤʘʛʘʟʠʥʳ ʩʝʪʠ ʦʙʩʣʫʞʠʚʘʶʪ ʙʦʣʝʝ 600 000 ʧʦʢʫʧʘʪʝʣʝʡ. ɿʘ 

2011 ʛʦʜ ʙʳʣʦ ʩʦʟʜʘʥʦ ʙʦʣʝʝ 2 300 ʨʘʙʦʯʠʭ ʤʝʩʪ, ʠ ʥʘ ʩʝʛʦʜʥʷ ʚ ʢʦʤʘʥʜʝ 

çʄʘʨʠʷ-ʈʘè ʪʨʫʜʠʪʩʷ ʙʦʣʝʝ 13 000 ʯʝʣʦʚʝʢ. 

ʇʦ ʠʪʦʛʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʛʝʥʪʩʪʚʘ INFOLine ʂʦʤʧʘʥʠʷ çʄʘʨʠʷ-ʈʘè ʚ 2011 

ʛ. ʩʪʘʣʘ ʧʦʙʝʜʠʪʝʣʝʤ ʨʝʡʪʠʥʛʘ ʨʦʟʥʠʯʥʳʭ ʩʝʪʝʡ ʈʦʩʩʠʠ ʧʦ ʨʘʟʚʠʪʠʶ 

ʩʦʙʩʪʚʝʥʥʳʭ ʪʦʨʛʦʚʳʭ ʤʘʨʦʢ ʩʨʘʟʫ ʚ ʜʚʫʭ ʥʦʤʠʥʘʮʠʷʭ: çɿʘ ʜʦʣʶ ʚ ʦʙʦʨʦʪʝè ʠ 

çʃʠʜʝʨ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠè. 

ʇʦ ʚʝʨʩʠʠ ʞʫʨʥʘʣʘ çʈɹʂè, ʂʦʤʧʘʥʠʷ çʄʘʨʠʷ-ʈʘè ʟʘʥʠʤʘʝʪ ʰʝʩʪʫʶ 

ʩʪʨʦʯʢʫ ʨʝʡʪʠʥʛʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʨʫʧʥʝʡʰʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚʳʭ 

ʨʠʪʝʡʣʝʨʦʚ [2]. 

ʄʥʦʛʠʝ ʵʢʩʧʝʨʪʳ ʨʳʥʢʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʨʝʜʩʢʘʟʳʚʘʶʪ 

ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʪʦʨʛʦʚʳʭ ʬʦʨʤʘʪʦʚ ʚ ʈʦʩʩʠʠ. ʆʜʥʠʤ ʠʟ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʟʳʚʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʬʦʨʤʘʪʘ ʨʠʪʝʡʣ-ʧʘʨʢʘ. ʃʝʪʦʤ 

http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B1%D0%B8%D1%80%D1%8C
http://ru.wikipedia.org/wiki/2013_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BF%D0%B0%D0%B4%D0%BD%D0%B0%D1%8F_%D0%A1%D0%B8%D0%B1%D0%B8%D1%80%D1%8C
http://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%82%D0%B0%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D1%80%D0%B0%D0%B9
http://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D0%BC%D0%B5%D1%80%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D0%B2%D0%BE%D1%81%D0%B8%D0%B1%D0%B8%D1%80%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BC%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%81%D0%BF%D1%83%D0%B1%D0%BB%D0%B8%D0%BA%D0%B0_%D0%90%D0%BB%D1%82%D0%B0%D0%B9
http://ru.wikipedia.org/wiki/%D0%92%D1%8B%D1%80%D1%83%D1%87%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/2011_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/2012_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/Forbes
http://www.maria-ra.ru/o-nas/products-under-its-own-trade-mark/index.php
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2010 ʛʦʜʘ ʧʨʦʝʢʪ ʨʠʪʝʡʣ-ʧʘʨʢʘ ʙʳʣ ʟʘʷʚʣʝʥ ʚ ʅʠʞʥʝʤ ʅʦʚʛʦʨʦʜʝ. ʉʨʦʢ 

ʨʝʘʣʠʟʘʮʠʠ ï 2014 ʛʦʜ. 3 ɸʚʛʫʩʪʘ 2011 ʛʦʜʘ ʧʦʜʧʠʩʘʥ ʂʦʥʪʨʘʢʪ ʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʈʠʪʝʡʣ-ʇʘʨʢʘ ʚ ʊʚʝʨʠ. ʉʨʦʢ ʩʜʘʯʠ I-II ʢʚʘʨʪʘʣ 2013 ʛʦʜʘ. ʅʘ 

2015 ʛʦʜ ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʦʪʢʨʳʪʠʝ ʈʠʪʝʡʣ-ʇʘʨʢʘ ʚ ʏʝʣʷʙʠʥʩʢʝ [6]. 

ʂʘʢ ʧʨʦʜʘʚʮʳ, ʪʘʢ ʠ ʧʦʢʫʧʘʪʝʣʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ.  

ʉʦ ʚʨʝʤʝʥʝʤ ʧʦʢʫʧʘʪʝʣʴ, ʩʥʘʯʘʣʘ ʩ ʛʦʣʦʚʦʡ ʦʢʫʥʫʚʰʠʡʩʷ ʚ ʩʝʪʝʚʦʡ ʦʢʝʘʥ 

ʠʟʦʙʠʣʠʷ, ʥʘʯʠʥʘʝʪ ʟʘʤʝʯʘʪʴ ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʫʧʝʨʤʘʨʢʝʪʦʚ: ʮʝʥʳ ʥʠʞʝ ʜʘʣʝʢʦ ʥʝ 

ʥʘ ʚʩʸ, ʦʚʦʱʠ çʧʣʘʩʪʠʣʠʥʦʚʳʝè, ʩʘʣʘʪʳ ʥʝʚʢʫʩʥʳʝ, ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠ 

ʢʦʥʩʝʨʚʦʚ ð ʧʦʣʥʦ, ʘ ʩʚʝʞʠʭ ʧʨʦʜʫʢʪʦʚ ʤʠʥʠʤʫʤ, ʣʶʙʠʤʦʝ ʤʝʩʪʥʦʝ ʩʣʠʚʦʯʥʦʝ 

ʤʘʩʣʦ ʥʝ ʥʘʡʪʠ ʥʘ ʧʦʣʢʘʭ. ʀ ʜʝʥʝʛ ʧʨʠ ʵʪʦʤ ʢʘʢ-ʪʦ ʙʦʣʴʰʝ ʪʨʘʪʠʰʴ, ʧʦʜʜʘʚʘʷʩʴ 

ʥʘ ʫʣʦʚʢʠ ʭʠʪʨʦʫʤʥʦʛʦ ʤʝʨʯʘʥʜʘʡʟʠʥʛʘ [1].  

ʇʨʦʜʘʚʮʳ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ ʟʘʚʳʰʝʥʥʳʭ ʮʝʥ ʫ ʠʟʛʦʪʦʚʠʪʝʣʝʡ, 

ʙʦʣʴʰʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʟʜʝʨʞʝʢ, ʦʛʨʦʤʥʳʭ ʟʘʪʨʘʪ ʥʘ ʩʢʣʘʜʠʨʦʚʘʥʠʝ, ʭʨʘʥʝʥʠʝ 

ʧʨʦʜʫʢʮʠʠ. ʇʦʵʪʦʤʫ ʧʨʦʜʘʚʮʘʤ ʥʝʦʙʭʦʜʠʤʦ: 

ï ʙʦʣʝʝ ʧʣʦʪʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ; 

ï ʧʨʠʤʝʥʷʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʮʝʥʪʨ;r 

ï ʠʩʧʦʣʴʟʦʚʘʪ ɹʙʦʣʴʰʫ  ʁʪʨʘʥʩʧʦʨʪʥʫ  ʁʠʥʬʨʘʩʪʨʫʢʪʫʨʫ; 

ï ʨʝʛʠʦʥʘʣʴʥʦ ʨʘʩʰʠʨʷʪʴ ʪʦʨʛʦʚʳʝ ʪʦʯʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʨʳʥʦʢ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʜʫʢʪʦʚʳʭ ʨʠʪʝʡʣʝʨʦʚ 

ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʨʘʩʪʝʪ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʦʙʱʝʜʦʩʪʫʧʥʦʩʪʴʶ ʧʨʦʜʫʢʮʠʠ, 

ʫʜʦʙʩʪʚʦʤ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʩʝʨʚʠʩʘ, ʘ ʪʘʢʞʝ 

ʙʦʣʴʰʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʝʜʣʘʛʘʝʤʳʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʩʦʙʨʘʥʥʳʭ ʚ ʦʜʥʦʤ 

ʤʝʩʪʝ. 
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ʎɽʅʆʆɹʈɸɿʆɺɸʅʀɽ ɺ ʀʅʊɽʈʅɽʊ ʊʆʈɻʆɺʃɽ 

ɺ.ʉ. ɻʫʩʝʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʵ.ʥ. ʄ.ɺ. ɺʦʣʢʦʚʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʉʝʛʦʜʥʷ ʙʣʘʛʦʜʘʨʷ ʰʠʨʦʢʦʤʫ ʜʦʩʪʫʧʫ ʢ ʚʩʝʤʠʨʥʦʡ ʩʝʪʠ ʧʝʨʝʜ ʤʥʦʛʠʤʠ 

ʢʦʤʧʘʥʠʷʤʠ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʚʝʩʪʠ ʩʚʦʡ ʙʠʟʥʝʩ ʥʘ ʥʦʚʳʝ ʨʳʥʢʠ ʠ 

ʫʩʧʝʰʥʦ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʧʦ ʩʚʦʠʤ ʨʘʟʤʝʨʘʤ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʝʪʝʚʳʤʠ 

ʢʦʤʧʘʥʠʷʤʠ.  

ʄʥʦʛʠʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʀʥʪʝʨʥʝʪ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʳʥʢʘ. 

ʆʜʠʥ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ï ʙʦʣʴʰʦʡ ʤʘʩʩʠʚ ʠʥʬʦʨʤʘʮʠʠ ʦ ʮʝʥʘʭ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʦʢʫʧʘʪʝʣʝʡ ʧʦʣʴʟʫʶʪʩʷ ʀʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʤʠ ʜʣʷ ʩʨʘʚʥʝʥʠʷ 

ʮʝʥ, ʚʝʜʴ ʪʦʚʘʨʳ ʚ ʀʥʪʝʨʥʝʪʝ ʩʪʦʷʪ ʛʦʨʘʟʜʦ ʜʝʰʝʚʣʝ ʚ ʩʚʷʟʠ ʩ ʩʥʠʞʝʥʠʝʤ 

ʠʟʜʝʨʞʝʢ ʥʘ 20-30%. 

ʅʘ ʩʥʠʞʝʥʠʝ ʮʝʥ ʥʘ ʪʦʚʘʨʳ ʚ ʀʥʪʝʨʥʝʪʝ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ 

ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ:  

1. "ʊʦʨʛʦʚʳʝ ʧʣʦʱʘʜʢʠ" ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʢʫʧʘʪʝʣʷʤ ʫʟʥʘʚʘʪʴ ʠ 

ʩʨʘʚʥʠʚʘʪʴ ʮʝʥʳ ʤʥʦʛʠʭ ʧʨʦʜʘʚʮʦʚ. ɿʥʘʷ ʦʙ ʵʪʦʤ, ʧʨʦʜʘʚʮʳ ʩʪʨʝʤʷʪʩʷ ʥʝ 

ʚʳʧʘʜʘʪʴ ʠʟ ʨʳʥʦʯʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʮʝʥ, ʠʥʘʯʝ ʠʭ ʢʦʤʧʘʥʠʠ ʥʝ ʙʫʜʫʪ ʚʢʣʶʯʘʪʴʩʷ 

ʚ ʧʝʨʝʯʝʥʴ, ʚʳʜʘʚʘʝʤʳʡ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

2. ʉʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʙʣʘʛʦʜʘʨʷ ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʳʥʢʘ: 

ʘ) ʉʘʤʦʦʙʩʣʫʞʠʚʘʥʠʶ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʟʘʢʘʟʘ (ʟʘʢʘʟ ʨʘʟʤʝʱʘʶʪ ʩʘʤʠ 

ʧʦʪʨʝʙʠʪʝʣʠ, ʥʝʪ ʨʘʩʭʦʜʦʚ ʥʘ ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ); 

ʙ) ʉʥʠʞʝʥʠʶ ʨʘʩʭʦʜʦʚ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʪʦʨʛʦʚʣʠ (ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʨʘʙʦʪʫ 

ʪʦʨʛʦʚʳʭ ʪʦʯʝʢ). 

ʂʘʢ ʞʝ ʫʩʪʨʦʝʥ ʧʨʦʮʝʩʩ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ? ʏʝʤ ʷʩʥʝʝ 

ʮʝʣʠ ʢʦʤʧʘʥʠʠ, ʪʝʤ ʣʝʛʯʝ ʫʩʪʘʥʦʚʠʪʴ ʮʝʥʫ ï ʪʘʢ ʙʳʣʦ ʚʩʝʛʜʘ. ʀʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʳ ʧʦ ʩʚʦʠʤ ʮʝʣʷʤ ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ, ʥʦ 

ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ ʥʦʩʠʪ ʩʦʚʩʝʤ ʨʘʟʥʳʝ ʬʦʨʤʳ:  

¶ ʉʪʨʘʪʝʛʠʷ ʚʳʩʦʢʠʭ ʮʝʥ 

ʕʪʘ ʩʪʨʘʪʝʛʠʷ ʧʨʠʩʫʱʘ ʢʘʢ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʦʜʘʚʮʦʚ, ʪʘʢ ʠ ʜʣʷ 

ʀʥʪʝʨʥʝʪ-ʪʦʨʛʦʚʮʝʚ. ʏʪʦʙʳ ʧʨʘʚʠʣʴʥʦ ʥʘʟʥʘʯʘʪʴ ʮʝʥʳ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʝʜʧʦʯʪʝʥʠʷʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʇʨʦʜʘʚʮʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʙʨʘʪʴ ʦ ʩʚʦʠʭ ʧʦʪʨʝʙʠʪʝʣʷʭ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʧʦʣʫʯʘʶʪ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ, ʧʦʪʦʤʫ ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʫʞʥʳʝ 

ʪʦʚʘʨʳ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʥʥʦʡ ʘʫʜʠʪʦʨʠʠ ʚ ʥʫʞʥʦʝ ʚʨʝʤʷ ʠ ʥʘʟʥʘʯʘʶʪ ʥʘ ʵʪʠ 

ʪʦʚʘʨʳ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʮʝʥʳ. "ʇʨʝʤʴʝʨʘ ʢʠʥʦʬʠʣʴʤʘ" ï ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʩʥʘʯʘʣʘ ʮʝʥʘ ʥʘ ʥʝʛʦ ʙʫʜʝʪ ʦʯʝʥʴ ʚʳʩʦʢʦʡ, ʧʦʩʢʦʣʴʢʫ ʦʯʝʥʴ ʤʥʦʛʠʝ ʟʘʭʦʪʷʪ ʝʛʦ 

ʫʚʠʜʝʪʴ. ʉʦ ʚʨʝʤʝʥʝʤ ʮʝʥʘ ʩʥʠʟʠʪʩʷ ʜʦ ʩʨʝʜʥʝʨʳʥʦʯʥʦʡ, ʧʦʪʦʤʫ ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʟʨʠʪʝʣʝʡ ʫʞʝ ʫʚʠʜʷʪ ʬʠʣʴʤ. ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʜʝʡʩʪʚʫʶʪ 

ʀʥʪʝʨʥʝʪ-ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʥʦʚʠʥʦʢ ʢʦʤʧʘʥʠʠ Apple.  

¶ ʉʪʨʘʪʝʛʠʷ ʥʠʟʢʠʭ ʮʝʥ 

ʉʫʪʴ ʩʪʨʘʪʝʛʠʠ ʚ ʪʦʤ, ʯʪʦ ʪʦʚʘʨʳ ʧʨʦʜʘʶʪʩʷ ʧʦ ʮʝʥʝ ʥʠʞʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, 

ʘ ʧʨʠʙʳʣʴ ʧʨʠʭʦʜʠʪ ʠʟ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ. ʉʝʛʦʜʥʷ ʀʥʪʝʨʥʝʪ-ʢʦʤʧʘʥʠʠ ʚʩʝ 
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ʯʘʱʝ ʠʤʝʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʨʠʙʳʣʠ. ʇʨʠʚʣʝʢʘʷ ʥʠʟʢʦʡ ʮʝʥʦʡ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ, ʧʦʣʫʯʘʷ ʦʩʥʦʚʥʦʡ ʜʦʭʦʜ ʦʪ 

ʨʘʟʤʝʱʝʥʠʷ ʨʝʢʣʘʤʥʳʭ ʦʙʲʷʚʣʝʥʠʡ ʥʘ ʩʚʦʝʤ ʩʘʡʪʝ.  

¶ ʉʪʨʘʪʝʛʠʷ ʩʢʠʜʦʢ  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʦʟʥʘʛʨʘʜʠʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠʣʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠʭ ʢ 

ʙʦʣʴʰʠʤ ʦʙʲʝʤʘʤ ʟʘʢʘʟʦʚ. ʄʘʛʘʟʠʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʠʭ ʥʠʞʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠʣʠ 

ʥʠʞʝ ʥʦʨʤʘʣʴʥʦʡ ʨʳʥʦʯʥʦʡ ʮʝʥʳ. ʎʝʣʴʶ ʧʨʠʚʣʝʯʝʥʠʷ ʧʦʢʫʧʘʪʝʣʝʡ ʚ ʥʘʜʝʞʜʝ, 

ʯʪʦ ʩ ʵʪʠʤʠ ʪʦʚʘʨʘʤʠ ʦʥʠ ʢʫʧʷʪ ʠ ʜʨʫʛʠʝ ʧʦ ʥʦʨʤʘʣʴʥʳʤ ʮʝʥʘʤ. ɺ ʪɻʦʤ ʩʣʫʯʘʝ 

ʫʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʦʙʦʨʦʪ. ʅʘ ʵʪʦʡ ʦʩʥʦʚʝ ʧʦʣʫʯʠʣʠ ʨʘʟʚʠʪʠʝ 

ʪʘʢʠʝ ʩʝʨʚʠʩ,r ʢʘʢ Groupon, Biglion, ʟʘʥʠʤʘʶʱʠʝʩʷ ʧʨʦʜʘʞʝʡ ʢʫʧʦʥʥʳʭ 

ʩʢʠʜʦʢ ʠ ʫʥʠʢʘʣʴʥʳʭ ʪʦʨʛʦʚʳʭ ʧʨʝʜʣʦʞʝʥʠʡ, ʧʨʠʚʣʝʢʘʷ ʛʨʦʤʘʜʥʳʝ ʤʘʩʩʳ 

ʣʶʜʝʡ ʚ ʀʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʳ.  

¶ ʂʵʰʙʵʢ 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʥʘʙʠʨʘʶʪ ʢʵʰʙʵʢ-ʧʦʨʪʘʣʳ. ɺ 

ʀʥʪʝʨʥʝʪ-ʪʦʨʛʦʚʣʝ ʪʝʨʤʠʥ çʢʵʰʙʵʢè ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʢ ʦʙʦʟʥʘʯʝʥʠʝ ʚʦʟʚʨʘʪʘ 

ʯʘʩʪʠ ʩʪʦʠʤʦʩʪʠ ʧʦʢʫʧʢʠ ʥʘ ʣʠʯʥʳʡ ʩʯʝʪ ʧʦʢʫʧʘʪʝʣʷ. ʂʵʰʙʵʢ ʥʝ ʷʚʣʷʝʪʩʷ ʥʠ 

ʦʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʩʢʠʜʦʯʥʳʭ ʠʣʠ ʢʫʧʦʥʥʳʭ ʘʢʮʠʡ. ʇʦʪʨʘʪʠʪʴ ʫʢʘʟʘʥʥʳʝ 

ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʤʦʞʥʦ ʣʠʙʦ ʧʨʠ ʩʣʝʜʫʶʱʝʡ ʧʦʢʫʧʢʝ, ʣʠʙʦ ʚʳʚʝʩʪʠ ʚʩʶ 

ʩʫʤʤʫ ʥʘ ʩʚʦʶ ʙʘʥʢʦʚʩʢʫʶ ʢʘʨʪʫ ʠʣʠ ʚ ʜʨʫʛʠʝ ʧʣʘʪʝʞʥʳʝ ʩʠʩʪʝʤʳ.  

¶  ʆʙʨʘʪʥʳʝ ʘʫʢʮʠʦʥʳ 

ʉʦʚʝʨʰʝʥʥʦ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʠ. ʆʪʣʠʯʠʝ ʦʙʨʘʪʥʦʛʦ 

ʘʫʢʮʠʦʥʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʙʨʘʪʥʳʡ ʧʦʟʚʦʣʷʝʪ ʧʦʢʫʧʘʪʝʣʶ ʥʘʟʚʘʪʴ ʮʝʥʫ, ʟʘ 

ʢʦʪʦʨʫʶ ʦʥ ʛʦʪʦʚ ʢʫʧʠʪʴ ʪʦʚʘʨ, ʘ ʧʨʦʜʘʚʮʳ ʚʩʪʫʧʘʶʪ ʚ ʢʦʥʢʫʨʝʥʮʠʶ ʠ 

ʩʪʨʝʤʷʪʩʷ ʩʥʠʟʠʪʴ ʮʝʥʳ, ʘ ʩʪʘʥʜʘʨʪʥʳʡ ʠʜʝʪ ʥʘ ʧʦʚʳʰʝʥʠʝ ʩʪʘʨʪʦʚʦʡ ʮʝʥʳ. 

ʉʘʤʳʤ ʢʨʫʧʥʳʤ ʦʙʨʘʪʥʳʤ ʘʫʢʮʠʦʥʦʤ ʷʚʣʷʝʪʩʷ ʧʦʨʪʘʣ Dubli.com, ʢʦʪʦʨʳʡ 

ʫʜʠʚʣʷʝʪ ʩʚʦʠʤ ʤʦʣʥʠʝʥʦʩʥʳʤ ʨʦʩʪʦʤ ʧʦʧʫʣʷʨʥʦʩʪʠ.  

¶ ʊʨʘʥʟʘʢʮʠʷ 

ʋʥʠʢʘʣʴʥʦʩʪʴ ʵʪʦʡ ʩʪʨʘʪʝʛʠʠ ʚ ʪʦʤ, ʯʪʦ ʪʦʚʘʨ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʢʣʠʝʥʪʫ 

ʙʝʩʩʧʣʘʪʥʦ, ʥʦ ʚʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʦʜʠʥ ʨʘʟ ʟʘʧʣʘʪʠʪʴ ʟʘ ʪʦʚʘʨ ʧʦʣʥʫʶ ʮʝʥʫ, ʦʥ 

ʧʣʘʪʠʪ ʥʝʢʫʶ ʩʫʤʤʫ ʚʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʵʪʠʤ ʪʦʚʘʨʦʤ ʧʦʣʴʟʫʝʪʩʷ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʦʥʣʘʡʥʦʚʦʤʫ ʨʝʜʘʢʪʦʨʫ AAA LOGO, ʚ ʵʪʦʤ ʨʝʜʘʢʪʦʨʝ ʤʦʞʥʦ 

ʩʦʟʜʘʪʴ ʩʪʠʣʴʥʳʡ ʣʦʛʦʪʠʧ ʜʣʷ ʩʚʦʝʛʦ ʀʥʪʝʨʝʥʪ-ʤʘʛʘʟʠʥʘ ʙʝʩʧʣʘʪʥʦ, ʦʜʥʘʢʦ ʟʘ 

ʢʘʞʜʫʶ ʦʧʝʨʘʮʠʶ ʩʦʭʨʘʥʝʥʠʷ ʣʦʛʦʪʠʧʘ ʧʨʠʜʝʪʩʷ ʟʘʧʣʘʪʠʪʴ ʥʝʙʦʣʴʰʦʡ 

ʛʦʥʦʨʘʨ. 

ʀ ʪʘʢ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʪʨʘʪʝʛʠʠ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠ ̫ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʙʩʣʫʞʠʚʘʥʠʶ ʛʨʫʧʧ ʧʦʢʫʧʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʝ ʦʙʩʣʫʞʠʚʘʣʠʩʴ ʪʘʢʦʛʦ 

ʨʦʜʘ ʙʠʟʥʝʩʦʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʘʢʪʠʚʥʦ 

ʵʢʩʧʝʨʠʤʝʥʪʠʨʫʶʪ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʦʜʝʣʷʤʠ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʳʪʘʷʩʴ 

ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʧʨʠʙʳʣʴ ʧʨʠ ʜʘʥʥʦʤ ʫʨʦʚʥʝ ʩʧʨʦʩʘ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. "ʀʥʪʝʨʥʝʪ-ʘʫʢʮʠʦʥ" { www.wikipedia.org} 

2. "ʎʝʥʦʦʙʨʘʟʦʚʘʥʠʝ: ʩʪʨʘʪʝʛʠʷ ʚʳʞʠʚʘʥʠʷ" {www.biztimes.ru}  

3. "ʎʝʥʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ" {www.wikibooks.ru}  
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ʋʇɸʂʆɺʂɸ ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ ʄɸʈʂɽʊʀʅɻɸ 

ɺ.ɽ. ɼʦʣʛʘʥʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʆ.ʖ. ɽʛʫʨʥʦʚʘ 

ʋʥʠʚʝʨʩʠʪʝʪ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʈʫʙʮʦʚʩʢʠʡ ʬʠʣʠʘʣ 

 

ɺʳʜʝʣʠʪʴ ʪʦʚʘʨ ʠʟ ʤʘʩʩʳ ʧʦʭʦʞʠʭ, ʩʜʝʣʘʪʴ ʝʛʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʧʦʪ- 

ʨʝʙʠʪʝʣʝʡ ʤʦʞʝʪ ʫʧʘʢʦʚʢʘ, ʠʣʠ ʠʥʘʯʝ, ʪʘʨʘ [1, ʩ. 102]. 

ʋʧʘʢʦʚʢʘ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʦʨʛʦʚʦʡ ʤʘʨʢʝ ʠ ʠʤʠʜʞʫ ʪʦʚʘʨʘ, ʪʘʢʞʝ 

ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʫʥʠʢʘʣʴʥʦʡ ʠ ʥʝ ʧʦʭʦʞʝʡ ʥʘ ʫʧʘʢʦʚʢʫ, ʠʩʧʦʣʴʟʫʝʤʫʶ 

ʢʦʥʢʫʨʝʥʪʘʤʠ. ʆʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʫʜʘʯʥʳʤ ʙʫʜʝʪ ʥʘʡʜʝʥʥʳʡ ʦʙʨʘʟ ʫʧʘʢʦʚʢʠ, 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʪʦʚʘʨʘ ʥʘ ʨʳʥʢʝ. ʋʧʘʢʦʚʢʘ ʜʦʣʞʥʘ ʩʦʟʜʘʪʴ 

ʫ ʧʦʢʫʧʘʪʝʣʷ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʠʤ ʩʜʝʣʘʥ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ, ʪʦʚʘʨ 

ʢʘʯʝʩʪʚʝʥʝʥ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʣʫʯʰʝ ʜʨʫʛʠʭ ʪʦʚʘʨʦʚ ʪʦʡ ʞʝ ʢʘʪʝʛʦʨʠʠ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʫʧʘʢʦʚʢʘ, ʢʘʞʫʱʘ ̫ʤʝʣʦʯʴʶ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʪʨʝʙʫʝʪ ʢ 

ʩʝʙʝ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ. 

ʀʪʘʢ, ʯʪʦ ʞʝ ʪʘʢʦʝ ʫʧʘʢʦʚʢʘ ʠʣʠ ʪʘʨʘ? 

ʊʘʨʘ ï ʦʩʥʦʚʥʦʡ ʵʣʝʤʝʥʪ ʫʧʘʢʦʚʢʠ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʝʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ. ʆʥʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʥʝʦʙʭʦʜʠʤʫʶ 

ʛʝʨʤʝʪʠʯʥʦʩʪʴ, ʧʨʦʯʥʦʩʪʴ, ʘ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʤʥʦʛʦʷʨʫʩʥʦʡ ʫʢʣʘʜʢʠ ʠ ʜʨ. ʇʦ 

ʩʪʨʫʢʪʫʨʝ ʪʘʨʫ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʫʶ [1, ʩ. 104]. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʪʘʨʫ (ʫʧʘʢʦʚʢʫ) ʤʦʞʥʦ ʫʩʣʦʚʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ 2 ʚʠʜʘ: 

ʘ) ʪʨʘʥʩʧʦʨʪʥʫʶ ï ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʢʦʪʦʨʦʡ ʦʙʝʩʧʝʯʠʪʴ ʩʦʭʨʘʥʥʦʩʪʴ ʪʦʚʘʨʘ 

ʚʦ ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ; 

ʙ) ʧʦʪʨʝʙʠʪʝʣʴʩʢʫʶ ï ʩʦʙʩʪʚʝʥʥʦ ʧʦʪʨʝʙʠʪʝʣʴʩʢʘʷ ʫʧʘʢʦʚʢʘ, ʢʨʘʩʦʯʥʦ 

ʦʬʦʨʤʣʝʥʥʘʷ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʧʦʢʫʧʘʪʝʣʝʡ ʠ ʚʳʜʝʣʝʥʠʷ 

ʪʦʚʘʨʘ ʠʟ ʤʘʩʩʳ ʪʦʚʘʨʦʚ ʪʦʡ ʞʝ ʢʘʪʝʛʦʨʠʠ. 

ʈʘʟʙʝʨʝʤʩʷ ʚ ʦʪʣʠʯʠʷʭ ʥʘʟʚʘʥʥʳʭ ʪʠʧʦʚ ʪʘʨʳ (ʫʧʘʢʦʚʢʠ). 

ʊʨʘʥʩʧʦʨʪʥʘʷ ʪʘʨʘ ï ʵʪʦ ʫʧʘʢʦʚʢʘ, ʩʜʝʣʘʥʥʘʷ ʠʟ ʪʚʝʨʜʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʝʨʝʚʘ ʠ ʢʘʨʪʦʥʘ, ʠʤʝʶʱʘʷ ʤʘʨʢʠʨʦʚʢʫ ʦ ʥʘʠʤʝʥʦʚʘʥʠʠ 

ʪʦʚʘʨʘ, ʝʛʦ ʪʨʘʩʥʧʦʨʪʠʨʦʚʦʯʥʳʭ ʩʚʦʡʩʪʚʘʭ, ʚʝʩʝ ʠ ʪ.ʜ. [4, ʩ. 210]. 

ʊʨʘʥʩʧʦʨʪʥʘʷ ʫʧʘʢʦʚʢʘ ï ʵʪʦ ʢʦʨʦʙʢʠ, ʷʱʠʢʠ, ʙʦʯʢʠ, ʢʦʨʟʠʥʳ, ʚ ʢʦʪʦʨʳʝ 

ʫʧʘʢʦʚʘʥ ʪʦʚʘʨ ʚ ʫʧʘʢʦʚʢʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦʪ ʚʠʜ ʪʘʨʳ 

ʩʦʭʨʘʥʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʦʚʘʨʘ, ʥʦ ʠ ʚʥʝʰʥʠʡ ʚʠʜ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʫʧʘʢʦʚʢʠ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʘʚʣʝʥʘ ʜʦ ʤʝʩʪʘ 

ʨʝʘʣʠʟʘʮʠʠ ʚ ʥʝʧʦʚʨʝʞʜʝʥʥʦʤ ʚʠʜʝ, ʪʦʛʜʘ ʢʘʢ ʧʦʚʨʝʞʜʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʫʧʘʢʦʚʢʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʦʧʫʩʢʘʝʪʩʷ. 

ʇʦʪʨʝʙʠʪʝʣʴʩʢʘʷ ʪʘʨʘ (ʫʧʘʢʦʚʢʘ) ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʢ ʨʘʟ ʪʫ 

ʢʨʘʩʦʯʥʫʶ ʫʧʘʢʦʚʢʫ, ʢʦʪʦʨʘʷ ʚʳʩʪʘʚʣʷʝʪʩʷ ʥʘ ʚʠʪʨʠʥʳ ʤʘʛʘʟʠʥʦʚ ʠ 

ʩʫʧʝʨʤʘʨʢʝʪʦʚ. ʇʦʪʨʝʙʠʪʝʣʴʩʢʘʷ ʫʧʘʢʦʚʢʘ ï ʵʪʦ ʩʚʷʟʫʶʱʝʝ ʟʚʝʥʦ ʤʝʞʜʫ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʤʝʯʪʘʤʠ, ʠ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʦʥʘ 

ʦʧʨʘʚʜʘʝʪ ʦʞʠʜʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʷ, ʟʘʚʠʩʠʪ ʨʳʥʦʯʥʳʡ ʫʩʧʝʭ ʫʧʘʢʦʚʘʥʥʦʛʦ ʚ ʥʝʝ 

ʪʦʚʘʨʘ [4, ʩ. 211]. 
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ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʜʦʣʞʥʦ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʨʳʥʢʘ, 

ʧʦʠʩʢʦʤ ʥʠʰʠ, ʢʦʪʦʨʫʶ ʪʦʚʘʨ ʤʦʞʝʪ ʟʘʥʷʪʴ. ʊʫʪ ʛʣʘʚʥʦʝ ï ʧʨʘʚʠʣʴʥʦ ʚʳʷʚʠʪʴ 

ʠ ʦʧʨʝʜʝʣʠʪʴ ʦʞʠʜʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʦʪʥʦʰʝʥʠʠ ʢʘʢ ʪʦʚʘʨʘ, ʪʘʢ ʠ ʝʛʦ 

ʫʧʘʢʦʚʢʠ. ɼʣʷ ʵʪʦʛʦ ʧʨʦʚʦʜʷʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʟʘʯʘʩʪʫʶ ʛʦʚʦʨʷʪ ʥʝ ʪʦʣʴʢʦ 

ʦʙ ʦʞʠʜʘʝʤʳʭ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʧʨʦʜʫʢʮʠʠ, ʫʩʪʘʥʦʚʠʪʴ ʢʦʪʦʨʳʝ 

ʧʦʢʫʧʘʪʝʣʴ ʩʤʦʞʝʪ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʧʨʦʙʦʚʘʚ ʪʦʚʘʨ, ʥʦ ʠ ʦ ʚʥʝʰʥʝʤ ʚʠʜʝ 

ʫʧʘʢʦʚʢʠ. ʋʧʘʢʦʚʢʘ, ʢʘʢ ʯʘʩʪʴ ʨʝʢʣʘʤʳ, ʜʦʣʞʥʘ ʧʦʤʦʯʴ ʩʜʝʣʘʪʴ ʚʳʙʦʨ 

ʧʦʢʫʧʘʪʝʣʷ ʚ ʧʦʣʴʟʫ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʦʚʘʨʘ, ʪʝʤ ʩʘʤʳʤ ʧʝʨʝʚʝʜʷ ʝʛʦ ʚ ʨʘʥʛ 

ʧʦʪʨʝʙʠʪʝʣʷ. 

ʂʘʯʝʩʪʚʝʥʥʘʷ ʠ ʛʨʘʤʦʪʥʘʷ ʫʧʘʢʦʚʢʘ ï ʵʪʦ ʦʨʫʞʠʝ ʚ ʚʦʡʥʝ ʟʘ ʧʦʪʨʝʙʠʪʝʣʷ, 

ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʚʳʛʦʜʥʦ ʧʨʝʧʦʜʥʝʩʪʠ ʪʦʚʘʨ, ʢʦʪʦʨʳʡ ʚʥʝʰʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʥʝʚʳʨʘʟʠʪʝʣʝʥ. ʀʤʝʥʥʦ ʫʧʘʢʦʚʢʘ ʜʦʣʞʥʘ ʧʦʙʫʞʜʘʪʴ ʢ ʧʦʢʫʧʢʝ, ʟʘʩʪʘʚʣʷʷ 

ʧʦʢʫʧʘʪʝʣʷ ʩʜʝʣʘʪʴ ʚʳʙʦʨ, ʢʦʪʦʨʳʡ ʦʥ ʙʫʜʝʪ ʩʯʠʪʘʪʴ ʚʝʨʥʳʤ [2, ʩ. 51]. 

ʋʧʘʢʦʚʢʘ ʜʦʣʞʥʘ ʦʣʠʮʝʪʚʦʨʷʪʴ ʦʙʨʘʟ ʞʠʟʥʠ ʧʦʪʨʝʙʠʪʝʣʷ, ʷʚʣʷʷ ʩʦʙʦʡ 

ʩʠʤʚʦʣ ʝʛʦ ʯʘʷʥʠʡ ʠ ʞʝʣʘʥʠʡ. 

ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʫʧʘʢʦʚʢʘ ï ʵʪʦ ʩʨʝʜʩʪʚʦ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ ʠ ʧʝʨʝʜʘʯʠ 

ʟʥʘʥʠʷ, ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʢʦʪʦʨʳʤ ʧʦʤʦʛʘʝʪ ʙʳʩʪʨʦ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ð ʚʦʪ 

ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ, ʚʳʧʦʣʥʷʝʤʘʷ ʫʧʘʢʦʚʢʦʡ, ʢʦʪʦʨʘʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʩʢʨʳʚʘʝʪ 

ʪʦʚʘʨ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʝʛʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ. ʇʨʠ ʚʩʝʤ ʵʪʦʤ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ 

ʪʦʤ, ʯʪʦ ʧʦʢʫʧʘʪʝʣʴ ʚʤʝʩʪʝ ʩ ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʪʦʚʘʨʘ ʧʦʣʫʯʘʝʪ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 

ʦʪ ʝʛʦ ʧʦʢʫʧʢʠ. ʋʧʘʢʦʚʢʘ ʜʦʣʞʥʘ ʜʘʪʴ ʧʦʢʫʧʘʪʝʣʶ ʫʚʝʨʝʥʥʦʩʪʴ, ʯʪʦ ʩ 

ʧʨʦʜʫʢʪʦʤ ʚʩʝ ʚ ʧʦʨʷʜʢʝ, ʪʝʤ ʩʘʤʳʤ ʩʦʢʨʘʱʘʷ ʚʨʝʤʷ ʧʦʢʫʧʘʪʝʣʷ ʥʘ 

ʨʘʟʤʳʰʣʝʥʠʝ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʦʢʫʧʢʠ [2, ʩ. 54]. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʡ ʞʝ ʧʦʢʫʧʘʪʝʣʴ ʢʫʧʠʪ ʪʦʪ ʠʣʠ ʠʥʦʡ 

ʥʦʚʳʡ ʪʦʚʘʨ, ʚʳʧʫʩʢʘʝʤʳʡ ʥʘ ʨʳʥʦʢ, ʧʨʦʚʦʜʠʪʩʷ ʮʝʣʳʡ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʪʘʢʠʝ ʢʘʢ: 

ʘ) ʩʦʮʠʣʴʥʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʦʚʘʨʘ ʩʦ ʩʭʦʞʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʫʞʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʳʥʢʝ; 

ʙ) ʧʩʠʭʦʛʨʘʬʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ï ʜʘʥʥʳʡ ʤʝʪʦʜ ʚʦ ʤʥʦʛʦʤ ʜʦʧʦʣʥʷʝʪ 

ʩʦʮʠʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʪʘʢ ʢʘʢ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʫʯʝʪʝ 

ʣʠʯʥʦʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʤʦʪʠʚʘʮʠʠ ʠʭ 

ʧʦʚʝʜʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʧʦʪʨʝʙʣʝʥʠʷ, ʠʭ ʞʠʟʥʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʧʦʚʝʜʝʥʯʝʩʢʠʭ 

ʫʩʪʘʥʦʚʦʢ ʠ ʪ.ʜ. [3, ʩ. 177]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʦʪʷ ʧʝʨʚʠʯʥʘʷ ʬʫʥʢʮʠʷ ʫʧʘʢʦʚʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦʙʳ ʧʨʦʩʪʦ ʩʦʜʝʨʞʘʪʴ ʠ ʩʦʭʨʘʥʷʪʴ ʪʦʚʘʨ, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʬʘʢʪʦʨʳ ʩʜʝʣʘʣʠ ʫʧʘʢʦʚʢʫ ʚʘʞʥʳʤ ʤʘʨʢʝʪʠʥʛʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. ʇʦʚʳʰʝʥʠʝ 

ʨʦʣʠ ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʪʝʧʝʨʴ ʫʧʘʢʦʚʢʝ ʧʨʠʭʦʜʠʪʩʷ 

ʚʳʧʦʣʥʷʪʴ ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʯ ʚ ʩʬʝʨʝ ʧʨʦʜʘʞʠ, ʥʘʯʠʥʘʷ ʩ ʧʨʠʚʣʝʯʝʥʠʷ ʚʥʠʤʘʥʠʷ 

ʠ ʦʧʠʩʘʥʠʷ ʪʦʚʘʨʘ ʠ ʟʘʢʘʥʯʠʚʘʷ ʩʦʚʝʨʰʝʥʠʝʤ ʘʢʪʘ ʧʨʦʜʘʞʠ. ʂʦʤʧʘʥʠʠ ʚʩʝ 

ʙʦʣʴʰʝ ʦʩʦʟʥʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʭʦʨʦʰʝʡ ʫʧʘʢʦʚʢʠ ʥʝʤʝʜʣʝʥʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʧʨʠʟʥʘʥʠʝ ʢʦʤʧʘʥʠʠ (ʠʣʠ ʪʦʚʘʨʘ) ʫ ʧʦʢʫʧʘʪʝʣʝʡ.  
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ʀʩʭʦʜʷ ʠʟ ʚʩʝʛʦ ʧʝʨʝʯʠʩʣʝʥʥʦʛʦ, ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʵʪʘʧʝ ʚʳʚʝʜʝʥʠʷ ʪʦʚʘʨʘ ʥʘ ʨʳʥʦʢ ʩʪʘʥʦʚʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʤʦʪʠʚʘʮʠʠ, ʟʘʩʪʘʚʣʷʶʱʝʡ ʧʦʢʫʧʘʪʝʣʷ ʩʜʝʣʘʪʴ ʚʳʙʦʨ ʚ ʧʦʣʴʟʫ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʪʦʚʘʨʘ ʠʩʭʦʜʷ ʪʦʣʴʢʦ ʣʠʰʴ ʠʟ ʝʛʦ ʧʨʝʜʧʦʯʪʝʥʠʡ ʚ ʚʳʙʦʨʝ ʪʦʚʘʨʘ ʧʦ ʫʧʘʢʦʚʢʝ.  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʪʠʚʘʮʠ ̫ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʦʩʦʟʥʘʥʥʦʝ ʞʝʣʘʥʠʝ, ʯʘʩʪʦ 

ʧʦʜʘʚʣʷʝʤʦʝ ʧʦʢʫʧʘʪʝʣʝʤ, ʨʘʩʢʨʳʪʴ ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʪʦʣʴʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʜʘʪʴ 

ʪʦʣʴʢʦ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʩʠʭʦʣʦʛʠ ʩ ʛʦʜʘʤʠ ʧʨʘʢʪʠʢʠ ʟʘ ʧʣʝʯʘʤʠ. 

ɽʩʣʠ ʫʧʘʢʦʚʢʘ ʪʦʚʘʨʘ ʨʝʰʘʝʪ ʪʘʢʠʝ ʟʘʜʘʯʠ, ʢʘʢ ʧʨʠʚʣʝʯʝʥʠʝ ʚʥʠʤʘʥʠʷ 

ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʨʘʩʩʢʘʟ ʦ ʧʨʦʜʫʢʪʝ, ʥʘʭʦʜʷʱʝʤʩʷ ʚʥʫʪʨʠ, ʠ ʧʦʙʫʞʜʝʥʠʝ 

ʧʦʪʨʝʙʠʪʝʣʷ ʢ ʧʨʠʦʙʨʝʪʝʥʠʶ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʪʦ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʫʧʘʢʦʚʢʘ ʨʝʰʘʝʪ ʟʘʜʘʯʠ ʧʨʦʜʚʠʞʝʥʠʷ ʪʦʚʘʨʘ. 
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ʄʉʌʆ ɺ ʈʆʉʉʀʀ 

ɽ.ɺ. ʂʣʳʯʢʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʄ.ɺ. ɺʦʣʢʦʚʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʄʉʌʆ (ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ) ï ʵʪʦ ʥʘʙʦʨ 

ʜʦʢʫʤʝʥʪʦʚ (ʩʪʘʥʜʘʨʪʦʚ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʡ), ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʧʨʘʚʠʣʘ 

ʩʦʩʪʘʚʣʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʸʪʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʚʥʝʰʥʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʜʣʷ 

ʧʨʠʥʷʪʠʷ ʠʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʀʜʝʷ ʄʉʌʆ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʩʦʧʦʩʪʘʚʠʤʦʡ ʦʪʯʝʪʥʦʩʪʴ 

ʢʦʤʧʘʥʠʡ ʨʘʟʥʳʭ ʩʪʨʘʥ. 

ɺ 1973 ʛʦʜʫ ʦʙʱʝʩʪʚʝʥʥʳʝ ʙʫʭʛʘʣʪʝʨʩʢʠʝ ʠ ʘʫʜʠʪʦʨʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʨʷʜʘ 

ʩʪʨʘʥ (ʚ ʪʦʤ ʯʠʩʣʝ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ɸʚʩʪʨʘʣʠʠ, ɻʝʨʤʘʥʠʠ, ʂʘʥʘʜʳ, ʉʐɸ, 

ʌʨʘʥʮʠʠ, ʗʧʦʥʠʠ, ʄʝʢʩʠʢʠ, ʅʠʜʝʨʣʘʥʜʦʚ) ʩʦʟʜʘʣʠ ʄʝʞʜʫʥʘʨʦʜʥʫʶ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ï ʂʦʤʠʪʝʪ ʧʦ 

ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ (ʂʄʉʌʆ), ʢʦʪʦʨʳʡ 

ʧʨʠʩʪʫʧʠʣ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʦʧʘʛʘʥʜʝ  ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ ʩʠʩʪʝʤʳ 

ʜʦʢʫʤʝʥʪʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʦʜʝʨʞʘʥʠʝ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ.  

ɺ ʧʝʨʠʦʜ ʩ 1983 ʧʦ 2001 ʛʛ. ʚ ʩʦʩʪʘʚ ʯʣʝʥʦʚ ʂʄʉʌʆ ʚʦʰʣʠ ʚʩʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʙʫʭʛʘʣʪʝʨʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʦʩʪʦʷʱʠʝ ʯʣʝʥʘʤʠ 
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ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʬʝʜʝʨʘʮʠʠ ʙʫʭʛʘʣʪʝʨʦʚ. ɺ 2001 ʛ. ʂʄʉʌʆ ʙʳʣ ʨʝʦʨʛʘʥʠʟʦʚʘʥ 

ʚ ʉʦʚʝʪ ʧʦ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ (ʉʄʉʌʆ).  

ɺ ʮʝʣʦʤ, ʢʘʢ ʛʣʘʩʠʪ ʫʩʪʘʚ ʜʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʝʝ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʩʣʝʜʫʝʪ 

ʩʣʝʜʫʶʱʠʝ ʮʝʣʠ: 

ï ʨʘʟʨʘʙʦʪʢʘ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ, ʧʦʥʷʪʥʳʭ ʠ 

ʧʨʠʤʝʥʠʤʳʭ ʥʘ ʧʨʘʢʪʠʢʝ ʛʣʦʙʘʣʴʥʳʭ ʙʫʭʛʘʣʪʝʨʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʢʘʯʝʩʪʚʝʥʥʦʡ, 

ʧʨʦʟʨʘʯʥʦʡ ʠ ʩʦʧʦʩʪʘʚʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʮʝʣʴʶ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʫʯʘʩʪʥʠʢʘʤ 

ʤʠʨʦʚʳʭ ʨʳʥʢʦʚ ʢʘʧʠʪʘʣʘ ʠ ʜʨʫʛʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʠʥʷʪʠʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ; 

ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʝʜʠʥʦʦʙʨʘʟʥʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ; 

ï ʘʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢʦʥʚʝʨʛʝʥʮʠʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʩ 

ʄʉʌʆ [4]. 

ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʈʦʩʩʠʠ, ʪʦ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ 

çʚ ʩʪʦʨʦʥʫ ʄʉʌʆè ʥʘʯʘʣʦʩʴ ʚ 1990 ʛʦʜʫ, ʝʱʝ ʪʦʛʜʘ ʙʳʣʘ ʧʨʠʥʷʪʘ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʝʨʝʭʦʜʘ ʈʌ ʥʘ ʧʨʠʥʷʪʫʶ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʧʨʘʢʪʠʢʝ ʩʠʩʪʝʤʫ ʫʯʝʪʘ ʠ ʩʪʘʪʠʩʪʠʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʨʘʟʚʠʪʠʷ 

ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʫʪʚ. ʇʦʩʪ. ɺʝʨʭʦʚʥʦʛʦ ʉʦʚʝʪʘ ʈʌ ʦʪ 23.10.1992 ˉ3708-1. 

ɼʘʥʥʦʝ ʚʚʝʜʝʥʠʝ ʧʨʦʜʦʣʞʘʣʦʩʴ ʜʦ 2008 ʛʦʜʘ, ʥʦ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝ ʜʘʚʘʣʦ. 

ʉʨʝʜʠ ʪʨʫʜʥʦʩʪʝʡ ʧʝʨʝʭʦʜʘ ʥʘ ʄʉʌʆ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ ʦʙʲʝʢʪʠʚʥʳʭ 

ʧʨʠʯʠʥ:  

ï ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʪʨʝʙʦʚʘʥʠʷʤʠ ʈʇɹʋ ʠ ʄʉʌʆ; 

ï ʧʨʦʪʠʚʦʨʝʯʠʚʦʝ ʨʦʩʩʠʡʩʢʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ; 

ï ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʦʮʝʩʩʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ.  

ʅʝ ʧʦʩʣʝʜʥʶʶ ʨʦʣʴ ʚ ʪʦʨʤʦʞʝʥʠʠ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʳʛʨʘʣʘ ʠ 

ʩʫʙʲʝʢʪʠʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ï ʥʝʞʝʣʘʥʠʝ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ, 

ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʧʦʣʥʫʶ ʧʨʦʟʨʘʯʥʦʩʪʴ ʬʠʥʘʥʩʦʚʳʭ 

ʦʪʯʝʪʦʚ.  

ʅʦ ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʥʝ ʨʘʟʨʝʰʝʥʥʦʡ ʠ ʧʦ ʩʝʡ ʜʝʥʴ, ʷʚʣʷʝʪʩʷ ʦʩʪʨʘʷ 

ʥʝʭʚʘʪʢʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ ʚʳʥʫʞʜʝʥʳ 

ʧʨʠʚʣʝʢʘʪʴ ʚʥʝʰʪʘʪʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ï ʘʫʜʠʪʦʨʦʚ ʠ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. ʆʪʯʘʩʪʠ ʠʤʝʥʥʦ ʵʪʦʪ ʬʘʢʪ ʜʝʣʘʣ ʧʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʥʝʚʝʨʦʷʪʥʦ 

ʜʦʨʦʛʠʤ. ɻʦʨʘʟʜʦ ʵʬʬʝʢʪʠʚʥʝʝ ʜʣʷ ʢʦʤʧʘʥʠʡ ʠ ʢʦʨʧʦʨʘʮʠʡ ʠʤʝʪʴ ʩʦʙʩʪʚʝʥʥʳʡ 

ʧʝʨʩʦʥʘʣ, ʚʣʘʜʝʶʱʠʡ ʄʉʌʆ. 

ʃʠʰʴ ʥʘʯʠʥʘʷ ʩ 2010 ʛ. ʧʨʦʮʝʩʩ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʘʢʪʠʚʠʟʠʨʦʚʘʣʩʷ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʰʘʛʠ ʥʘ ʧʫʪʠ ʩʙʣʠʞʝʥʠʷ ʩ 

ʄʉʌʆ ʩʣʝʜʫʶʱʠʝ: 

1. ʇʨʠʥʷʪ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 27.07.2010 N208-ʌɿ (ʚ ʨʝʜ. ʌʝʜʝʨʘʣʴʥʳʭ 

ʟʘʢʦʥʦʚ ʦʪ 21.11.2011 N327-ʌɿ, ʦʪ 29.12.2012 N282-ʌɿ)   

çʆ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠè; 

2. ʇʨʠʥʷʪʦ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 25.02.2011 N107(ʚ ʨʝʜ. 

ʇʦʩʪʘʥʦʚʣʝʥʠʡ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 27.01.2012 N35,ʦʪ 30.01.2013 N67) çʆʙ 
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ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʣʦʞʝʥʠʷ ʦ ʧʨʠʟʥʘʥʠʠ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʬʠʥʘʥʩʦʚʦʡ 

ʦʪʯʝʪʥʦʩʪʠ ʠ ʈʘʟʲʷʩʥʝʥʠʡ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ 

ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè; 

3. ʇʨʠʢʘʟʦʤ ʄʠʥʬʠʥʘ ʈʦʩʩʠʠ ʦʪ 02.07.2010 N66ʥ (ʚ ʨʝʜ. ʦʪ 05.10.2011 
N124ʥ, ʦʪ 17.08.2012 N113ʥ, ʦʪ 04.12.2012 N154ʥ) ʫʪʚʝʨʞʜʝʥʳ ʥʦʚʳʝ ʬʦʨʤʳ 

ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ; 

4. ʇʨʠʥʷʪ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 06.12.2011 N 402-ʌɿ çʆ ɹʫʭʛʘʣʪʝʨʩʢʦʤ 

ʫʯʝʪʝè [2]. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦʙ ʦʪʣʠʯʠʷʭ ʈʇɹʋ ʦʪ ʄʉʌʆ, ʪʦ ʟʜʝʩʴ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʩʣʝʜʫʶʱʝʝ ʧʨʠʥʮʠʧʳ.  

ʆʜʥʠʤ ʠʟ ʧʨʠʥʮʠʧʦʚ, ʷʚʣʷʶʱʠʤʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʚ ʄʉʌʆ, ʥʦ ʥʝ ʚʩʝʛʜʘ 

ʧʨʠʤʝʥʷʝʤʳʤ ʚ ʨʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʝ ʫʯʝʪʘ, ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪ ʩʦʜʝʨʞʘʥʠʷ ʥʘʜ 

ʬʦʨʤʦʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉʦʛʣʘʩʥʦ ʨʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʝ 

ʫʯʝʪʘ ʦʧʝʨʘʮʠʠ ʫʯʠʪʳʚʘʶʪʩʷ ʩʪʨʦʛʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʶʨʠʜʠʯʝʩʢʦʡ ʬʦʨʤʦʡ. 

ɺ ʄʉʌʆ ʞʝ ʙʫʭʛʘʣʪʝʨʩʢʠʝ ʧʨʦʚʦʜʢʠ ʦʪʨʘʞʘʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʫʱʥʦʩʪʠ ʦʧʝʨʘʮʠʠ. 

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʧʨʠʥʮʠʧʦʤ ʄʉʌʆ ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝ ʟʘʪʨʘʪ, 

ʦʪʣʠʯʘʶʱʝʝʩʷ ʦʪ ʨʦʩʩʠʡʩʢʦʛʦ ʫʯʝʪʘ. ʄʉʌʆ ʧʨʝʜʧʠʩʳʚʘʶʪ ʩʣʝʜʦʚʘʪʴ 

ʧʨʠʥʮʠʧʫ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʟʘʪʨʘʪʳ ʦʪʨʘʞʘʶʪʩʷ ʚ ʧʝʨʠʦʜʝ 

ʦʞʠʜʘʝʤʦʛʦ ʧʦʣʫʯʝʥʠʷ ʜʦʭʦʜʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʨʦʩʩʠʡʩʢʦʤ ʫʯʝʪʝ ʟʘʪʨʘʪʳ 

ʦʪʨʘʞʘʶʪʩʷ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ 

ʜʦʢʫʤʝʥʪʘʮʠʠ.  

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʫʯʝʩʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʧʦʥʷʪʠʷ ʠ ʪʝʨʤʠʥʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʇɹʋ, ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʦʣʢʦʚʘʥʠʡ, ʚʩʪʨʝʯʘʝʤʳʭ ʚ ʄʉʌʆ.  

ʅʦ ʝʩʪʴ ʠ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʬʫʥʢʮʠʡ 

ʫʯʝʪʘ ʠ ʢʦʥʪʨʦʣʷ, ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ, ʠʥʦʡ 

ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʣʠʯʠʷ ʥʦʩʷʪ ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ, 

ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʉʪʘʥʜʘʨʪʳ ʪʨʝʙʫʶʪ ʥʝ ʟʥʘʥʠʷ ʧʨʦʚʦʜʦʢ, ʘ 

ʧʦʥʠʤʘʥʠʷ ʠ ʦʪʨʘʞʝʥʠʷ ʩʫʪʠ ʧʨʦʠʩʭʦʜʷʱʝʛʦ [1]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʦʩʥʦʚʘ ʧʝʨʝʭʦʜʘ ʈʦʩʩʠʠ ʥʘ ʄʉʌʆ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʜʚʫʭ ʟʘʢʦʥʘʭ, ʦʙʘ ʟʘʢʦʥʘ ʩʝʡʯʘʩ ʧʨʠʥʷʪʳ. ʕʪʦ: ʌʝʜʝʨʘʣʴʥʳʡ 

ʟʘʢʦʥ çʆ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʡ ʦʪʯʝʪʥʦʩʪʠè ʠ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆ 

ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝè. ʕʪʠ ʜʚʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʦʩʥʦʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʜʚʘ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʄʉʌʆ ʚ ʈʦʩʩʠʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ɿʘʢʦʥʘ çʆ 

ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʡ ʦʪʯʝʪʥʦʩʪʠè, ʄʉʌʆ ʧʨʠʤʝʥʷʶʪʩʷ çʥʘʧʨʷʤʫʶè, ʪʦ ʝʩʪʴ 

ʧʨʠʤʝʥʝʥʠʝ ʩʘʤʠʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʪʦʤ ʚʠʜʝ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʚʳʧʫʱʝʥʳ ʚ ʃʦʥʜʦʥʝ, 

ʩ ʪʦʡ ʣʠʰʴ ʧʦʧʨʘʚʢʦʡ, ʯʪʦ ʦʥʠ ʧʝʨʝʚʝʜʝʥʳ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʠ ʚʚʝʜʝʥʳ ʚ 

ʜʝʡʩʪʚʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʦʬʠʮʠʘʣʴʥʦ. ʀ ʚʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʧʨʠʤʝʥʝʥʠʝ  

ʧʦʜʭʦʜʦʚ ʄʉʌʆ, ʢʦʪʦʨʳʝ ʚʥʝʜʨʷʶʪʩʷ ʚ ʈʦʩʩʠʡʩʢʠʝ ʩʪʘʥʜʘʨʪʳ,  ʪʝʤ ʩʘʤʳʤ 

ʦʪʯʝʪʥʦʩʪʴ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʄʉʌʆ.  

ʂʦʥʝʯʥʘʷ ʪʦʯʢʘ ʧʝʨʝʭʦʜʘ ʈʉɹʋ ʥʘ ʄʉʌʆ ʥʘʩʪʫʧʠʪ ʪʦʛʜʘ, ʢʦʛʜʘ ʢʦʤʧʘʥʠʷ, 

ʩʦʩʪʘʚʠʚʰʘʷ ʦʪʯʝʪʥʦʩʪʴ ʧʦ ʈʇɹʋ, ʩʤʦʞʝʪ ʧʦʜ ʵʪʦʡ ʦʪʯʝʪʥʦʩʪʴʶ ʩʜʝʣʘʪʴ 

ʥʘʜʧʠʩʴ, ʯʪʦ ʜʘʥʥʘʷ ʦʪʯʝʪʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʄʉʌʆ. ʉʝʡʯʘʩ ʧʦʢʘ ʪʘʢʦʛʦ ʥʝʪ. 

ʇʨʷʤʦʝ ʧʨʠʤʝʥʝʥʠʝ ʄʉʌʆ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʜʣʷ ʫʟʢʦʛʦ ʢʨʫʛʘ ʦʨʛʘʥʠʟʘʮʠʡ. ʕʪʦ: 
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ʩʪʨʘʭʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʙʘʥʢʠ ʠ ʣʠʩʪʠʥʛʦʚʳʝ ʢʦʤʧʘʥʠʠ. ɽʩʪʴ ʧʣʘʥ ʨʘʩʰʠʨʝʥʠʷ 

ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʥʝ ʨʘʥʴʰʝ 2015 ʛʦʜʘ, ʜʘʥʥʦʝ 

ʨʘʩʰʠʨʝʥʠʝ ʙʫʜʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʠʚʣʝʢʘʶʱʠʝ ʜʝʥʝʞʥʳʝ 

ʩʨʝʜʩʪʚʘ ʰʠʨʦʢʦʛʦ, ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʨʫʛʘ ʣʠʮ [3]. 

ɺʥʝʜʨʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʜʠʢʪʫʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ. ʇʨʦʟʨʘʯʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʬʠʥʘʥʩʦʚʘʷ ʦʪʯʝʪʥʦʩʪʴ ʷʚʣʷʝʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʳʤ ʫʩʣʦʚʠʝʤ ʨʘʟʚʠʪʠʷ ʢʘʢ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ, ʪʘʢ ʠ ʨʝʘʣʴʥʦʛʦ 

ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ. ʇʦʵʪʦʤʫ ʧʝʨʩʧʝʢʪʠʚʳ ʄʉʌʆ ʚ ʈʦʩʩʠʠ ʦʜʥʦʟʥʘʯʥʳ. 
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ʄɽʊʆɼʓ ʉɹʃʀɾɽʅʀʗ ʇʈʀʅʎʀʇʆɺ ʅɸʃʆɻʆɺʆɻʆ  

ʀ ɹʋʍɻɸʃʊɽʈʉʂʆɻʆ ʋʏɽʊɸ ʆʉʅʆɺʅʓʍ ʉʈɽɼʉʊɺ 

ɽ.ʉ. ʂʦʟʝʝʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʄ.ɺ. ɺʦʣʢʦʚʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ɼʚʠʞʠʤʦʝ ʠ ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ, ʫʯʪʝʥʥʦʝ ʥʘ ʙʘʣʘʥʩʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʠʟʥʘʝʪʩʷ ʦʙʲʝʢʪʦʤ ʧʨʠ ʠʩʯʠʩʣʝʥʠʠ ʥʘʣʦʛʦʚ ʥʘ 

ʠʤʫʱʝʩʪʚʦ ʠ ʧʨʠʙʳʣʴ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʦʮʝʥʢʠ ʠ ʚʝʜʝʥʠʷ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʫʯʝʪʘ 

ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʇɹʋ 6/01 çʋʯʝʪ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ 

ʦʨʛʘʥʠʟʘʮʠʠè, ʄʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ʧʦ ʙʫʭʛʘʣʪʝʨʩʢʦʤʫ ʫʯʝʪʫ ʦʩʥʦʚʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʇʦʣʦʞʝʥʠʝʤ ʧʦ ʙʫʭʛʘʣʪʝʨʩʢʦʤʫ ʫʯʝʪʫ ʜʦʣʛʦʩʨʦʯʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. 

ʇʦʥʷʪʠʝ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ ʠʟʣʦʞʝʥʦ ʚ ʛʣʘʚʝ 25 ʅʂ ʈʌ, ʥʦ ʚʝʜʝʥʠʝ ʥʘʣʦʛʦʚʦʛʦ 

ʫʯʝʪʘ ʚ ʅʂ ʈʌ ʠ ʜʨʫʛʠʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʘʭ ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʦ. ʄʝʞʜʫ 

ʧʨʘʚʠʣʘʤʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʠ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʦʚ ʠʤʝʶʪʩʷ ʨʘʟʣʠʯʠʷ ʚ ʯʘʩʪʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʚ ʚʳʙʦʨʝ ʩʧʦʩʦʙʘ 

ʥʘʯʠʩʣʝʥʠʷ ʘʤʦʨʪʠʟʘʮʠʠ ʧʦ ʦʙʲʝʢʪʘʤ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ. 

ʅʘʣʦʛʦʚʳʡ ʫʯʝʪ ʚʦʟʤʦʞʝʥ ʥʘ ʦʩʥʦʚʝ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ, ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʷʚʠʪʴ ʩʦʚʧʘʜʝʥʠʷ ʠ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʥʠʤʠ, ʟʘʪʝʤ ʤʘʢʩʠʤʘʣʴʥʦ ʩʙʣʠʟʠʪʴ 

ʙʫʭʛʘʣʪʝʨʩʢʫʶ ʠ ʥʘʣʦʛʦʚʫʶ ʫʯʝʪʥʫʶ ʧʦʣʠʪʠʢʫ ʚ ʦʪʥʦʰʝʥʠʠ ʫʯʝʪʘ ʦʩʥʦʚʥʳʭ 

http://www.cfin.ru/ias/overview-3.shtml
http://www.ecollege.ru/xbooks/xbook094/book/index/index.html?go=part-003*page.htm
http://www.ecollege.ru/xbooks/xbook094/book/index/index.html?go=part-003*page.htm
http://gaap.ru/articles/131618/%20(дата
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ʩʨʝʜʩʪʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʧʝʨʘʮʠʠ, ʦʪʨʘʞʝʥʥʳʝ ʚ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝ, ʙʫʜʫʪ ʙʝʟ 

ʠʟʤʝʥʝʥʠʷ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʠʩʯʠʩʣʝʥʠʠ ʥʘʣʦʛʘ ʥʘ ʧʨʠʙʳʣʴ, ʘ ʙʫʭʛʘʣʪʝʨʩʢʠʝ 

ʨʝʛʠʩʪʨʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʠʩʪʨʦʚ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ ʦʩʥʦʚʥʳʭ 

ʩʨʝʜʩʪʚ. ɽʩʣʠ ʞʝ ʨʝʛʠʩʪʨʳ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʩʦʜʝʨʞʘʪ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʨʘʩʯʝʪʘ ʥʘʣʦʛʦʚʦʡ ʙʘʟʳ, ʪʦ ʚ ʥʠʭ ʤʦʞʥʦ ʚʥʝʩʪʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʝʢʚʠʟʠʪʳ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤ ʜʣʷ 

ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ ʦʙʲʝʢʪʘ ʦʩʥʦʚʥʦʛʦ ʩʨʝʜʩʪʚʘ ʚ 

ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʠ ʥʘʣʦʛʦʚʦʤ ʫʯʝʪʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʪʨʘʞʘʪʴ ʚ ʦʪʜʝʣʴʥʦʤ 

ʨʝʛʠʩʪʨʝ. ʊʘʢʠʝ ʨʝʛʠʩʪʨʳ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʥʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ. ʆʜʥʘʢʦ ʄʠʥʬʠʥʦʤ ʈʌ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʨʝʛʠʩʪʨʳ 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʧʨʠ ʝʜʠʥʦʡ ʞʫʨʥʘʣʴʥʦ-ʦʨʜʝʨʥʦʡ ʩʠʩʪʝʤʝ ʫʯʝʪʘ: 

ʚʝʜʦʤʦʩʪʴ N18 çɿʘʪʨʘʪʳ ʧʦ ʢʘʧʠʪʘʣʴʥʳʤ ʚʣʦʞʝʥʠʷʤè, ʚʝʜʦʤʦʩʪʴ N18/1 

çɿʘʪʨʘʪʳ ʧʦ ʟʘʢʦʥʯʝʥʥʳʤ ʢʘʧʠʪʘʣʴʥʳʤ ʚʣʦʞʝʥʠʷʤè ʠ ʞʫʨʥʘʣ-ʦʨʜʝʨ N16, ʘ ʜʣʷ 

ʫʯʝʪʘ ʦʧʝʨʘʮʠʡ, ʦʪʨʘʞʘʝʤʳʭ ʥʘ ʩʯʝʪʘʭ 01 çʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘè ʠ 02 

çɸʤʦʨʪʠʟʘʮʠʷ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚè, ʧʨʝʜʥʘʟʥʘʯʝʥ ʞʫʨʥʘʣ-ʦʨʜʝʨ N13 [3]. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʙʫʭʛʘʣʪʝʨʩʢʠʭ ʧʨʦʛʨʘʤʤ, 

ʨʝʛʠʩʪʨʳ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʠ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʣʦʞʝʥʥʦʡ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʤʦʜʝʣʴʶ ʩʪʨʫʢʪʫʨʳ ʚʳʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʝ 

ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʞʝʣʘʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʜʣʷ ʝʜʠʥʦʛʦ ʨʝʛʠʩʪʨʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ 

ʩʪʦʠʤʦʩʪʠ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʪʘʢʠʝ ʨʝʢʚʠʟʠʪʳ, ʢʘʢ: 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘ, ʀʅʅ, ʜʘʪʫ ʩʦʩʪʘʚʣʝʥʠʷ, ʥʦʤʝʨ ʨʝʛʠʩʪʨʘ, 

ʫʯʝʪʥʳʡ ʧʝʨʠʦʜ, ʠʥʚʝʥʪʘʨʥʳʡ ʥʦʤʝʨ ʦʙʲʝʢʪʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʥʘʠʤʝʥʦʚʘʥʠʝ 

ʦʙʲʝʢʪʘ, ʝʛʦ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ, ʚʠʜʳ ʠ ʩʫʤʤʳ ʨʘʩʭʦʜʦʚ, ʚʢʣʶʯʘʝʤʳʭ 

ʚ ʩʪʦʠʤʦʩʪʴ ʦʙʲʝʢʪʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʠ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ, 

ʨʘʙʦʪʥʠʢʘ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʩʦʩʪʘʚʣʝʥʠʝ ʨʝʛʠʩʪʨʘ. ʊʘʢʦʡ ʨʝʛʠʩʪʨ ʧʦʟʚʦʣʠʪ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʠ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ, ʦʙʣʝʛʯʠʪ 

ʠʩʯʠʩʣʝʥʠʝ ʥʘʣʦʛʦʚ, ʦʙʝʩʧʝʯʠʚ ʧʨʦʟʨʘʯʥʦʩʪʴ ʫʯʝʪʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʠ ʥʘʣʦʛʦʚʦʤ ʫʯʝʪʝ ʧʨʠ ʨʘʩʯʝʪʝ ʦʩʪʘʪʦʯʥʦʡ 

ʩʪʦʠʤʦʩʪʠ, ʠʩʯʠʩʣʝʥʠʠ ʥʘʣʦʛʘ ʥʘ ʠʤʫʱʝʩʪʚʦ, ʥʘʣʦʛʘ ʥʘ ʧʨʠʙʳʣʴ ʟʘʥʠʤʘʝʪ 

ʚʳʙʦʨ ʩʧʦʩʦʙʘ ʥʘʯʠʩʣʝʥʠʷ ʘʤʦʨʪʠʟʘʮʠʠ ʧʦ ʦʙʲʝʢʪʘʤ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ. ʏʪʦʙʳ 

ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʨʘʟʣʠʯʠʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʥʘʯʠʩʣʝʥʠʠ 

ʘʤʦʨʪʠʟʘʮʠʠ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʠ ʥʘʣʦʛʦʚʦʤ ʫʯʝʪʝ ʧʦ ʟʜʘʥʠʷʤ, 

ʩʦʦʨʫʞʝʥʠʷʤ ʠ ʧʝʨʝʜʘʪʦʯʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ, ʚʭʦʜʷʱʠʭ ʚ ʚʦʩʴʤʫʶ ï ʜʝʩʷʪʫʶ 

ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʝ ʛʨʫʧʧʳ, ʪʦʣʴʢʦ ʣʠʥʝʡʥʳʡ ʤʝʪʦʜ. ʕʪʦ ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʠ 

ʫʜʦʙʥʳʡ  ʤʝʪʦʜ ʥʘʯʠʩʣʝʥʠʷ ʘʤʦʨʪʠʟʘʮʠʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʪʦʠʤʦʩʪʴ 

ʘʤʦʨʪʠʟʠʨʫʝʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ ʨʘʩʭʦʜʳ ʜʣʷ ʮʝʣʝʡ ʬʠʥʘʥʩʦʚʦʛʦ 

ʫʯʝʪʘ ʠ ʧʨʠ ʠʩʯʠʩʣʝʥʠʠ ʥʘʣʦʛʘ ʥʘ ʧʨʠʙʳʣʴ ʪʦʨʛʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʚʥʦʤʝʨʥʦ. 

ʅʝʣʠʥʝʡʥʳʡ ʤʝʪʦʜ ʥʘʯʠʩʣʝʥʠʷ ʘʤʦʨʪʠʟʘʮʠʠ ʚ ʥʘʣʦʛʦʚʦʤ ʫʯʝʪʝ ʥʝʩʢʦʣʴʢʦ 

çʧʝʨʝʢʣʠʢʘʝʪʩʷè ʩ ʥʘʯʠʩʣʝʥʠʝʤ ʘʤʦʨʪʠʟʘʮʠʠ ʩʧʦʩʦʙʦʤ ʫʤʝʥʴʰʘʝʤʦʛʦ ʦʩʪʘʪʢʘ ʚ 

ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝ. ʆʜʥʘʢʦ ʥʝʣʠʥʝʡʥʳʡ ʤʝʪʦʜ ʥʘʯʠʩʣʝʥʠʷ ʘʤʦʨʪʠʟʘʮʠʠ ʜʣʷ 

ʮʝʣʝʡ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʘʯʠʩʣʝʥʠʷ ʘʤʦʨʪʠʟʘʮʠʠ ʩʧʦʩʦʙʦʤ 

ʫʤʝʥʴʰʘʝʤʦʛʦ ʦʩʪʘʪʢʘ ʚ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝ ʪʝʤ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʤ ʨʘʩʯʝʪ 
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ʧʨʦʠʟʚʦʜʠʪʩʷ, ʠʩʭʦʜʷ ʠʟ ʦʩʪʘʪʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʦʙʲʝʢʪʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʥʘ 

ʥʘʯʘʣʦ ʦʪʯʝʪʥʦʛʦ ʛʦʜʘ ʠ ʥʦʨʤʳ ʘʤʦʨʪʠʟʘʮʠʠ, ʩʨʦʢʘ ʧʦʣʝʟʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʪʦʛʦ ʦʙʲʝʢʪʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʢʦʨʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʦʩʩʠʡʩʢʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ. ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʝʞʝʤʝʩʷʯʥʳʝ ʩʫʤʤʳ 

ʘʤʦʨʪʠʟʘʮʠʠ ʨʘʚʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ʇʨʠ ʥʝʣʠʥʝʡʥʦʤ ʤʝʪʦʜʝ ʥʘʣʦʛʦʚʦʡ 

ʘʤʦʨʪʠʟʘʮʠʠ ʩʫʤʤʘ ʘʤʦʨʪʠʟʘʮʠʠ ʤʝʥʷʝʪʩʷ ʝʞʝʤʝʩʷʯʥʦ [4, ʩ. 27]. ʇʦʵʪʦʤʫ 

ʩʙʣʠʟʠʪʴ ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʠ ʥʘʣʦʛʦʚʳʡ ʫʯʝʪ ʧʨʠ ʥʝʣʠʥʝʡʥʦʤ ʤʝʪʦʜʝ ʥʘʯʠʩʣʝʥʠʷ 

ʘʤʦʨʪʠʟʘʮʠʠ ʥʝ ʧʦʣʫʯʠʪʩʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʧʪʠʤʘʣʴʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʙʫʜʝʪ ʣʠʥʝʡʥʳʡ ʤʝʪʦʜ ʥʘʯʠʩʣʝʥʠʷ ʘʤʦʨʪʠʟʘʮʠʠ ʢʘʢ ʜʣʷ ʮʝʣʝʡ 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ, ʪʘʢ ʠ ʜʣʷ ʮʝʣʝʡ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ. 

ʀʟʙʝʞʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʨʘʟʥʠʮ ʠ ʧʨʠʤʝʥʝʥʠʷ ʇɹʋ 18/02 

çʋʯʝʪ ʨʘʩʯʝʪʦʚ ʧʦ ʥʘʣʦʛʫ ʥʘ ʧʨʠʙʳʣʴ ʦʨʛʘʥʠʟʘʮʠʡè ʧʦʟʚʦʣʠʪ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʚ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝ ʩʨʦʢʘ ʧʦʣʝʟʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ 

ʩʨʝʜʩʪʚ ʚ ʜʚʘ-ʪʨʠ ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʩʨʦʢʘ ʧʦʣʝʟʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʦʧʨʝʜʝʣʷʝʤʦʛʦ, ʠʩʭʦʜʷ ʠʟ ʂʣʘʩʩʠʬʠʢʘʮʠʠ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʚʢʣʶʯʘʝʤʳʭ ʚ 

ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʝ ʛʨʫʧʧʳ. ʕʪʦ ʧʨʠʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʝʞʝʤʝʩʷʯʥʳʝ ʩʫʤʤʳ 

ʘʤʦʨʪʠʟʘʮʠʠ ʧʦ ʜʘʥʥʳʤ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʠ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ ʙʫʜʫʪ ʩʦʚʧʘʜʘʪʴ. 

ʇʨʠ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʥʝʜʦʩʪʘʪʢʘ:  

-  ʟʘʥʠʞʝʥʠʝ ʩʫʤʤʳ ʥʘʣʦʛʘ ʥʘ ʠʤʫʱʝʩʪʚʦ ʧʦʪʦʤʫ, ʯʪʦ ʦʙʲʝʢʪ ʙʫʜʝʪ 

ʩʧʠʩʘʥ ʩ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʙʘʣʘʥʩʘ ʚ ʜʚʘ ʠʣʠ ʚ ʪʨʠ ʨʘʟʘ ʙʳʩʪʨʝʝ, ʯʝʤ ʵʪʦ 

ʥʝʦʙʭʦʜʠʤʦ;  

-  ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʙʫʜʝʪ ʠʩʢʘʞʝʥʦ 

ʨʝʘʣʴʥʦʝ ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʩʫʙʲʝʢʪʘ, ʚʝʜʴ ʠʤʝʶʱʠʝʩʷ ʦʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ 

ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʧʨʦʩʣʫʞʘʪ ʚ ʜʚʘ-ʪʨʠ ʨʘʟʘ ʜʦʣʴʰʝ, ʯʝʤ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʩʨʦʢ. 

ʅʘʯʠʥʘʷ ʩ 2006 ʛʦʜʘ, ʩʦʛʣʘʩʥʦ ʅʂ ʈʌ [1, ʩʪ. 259 ʧ. 1 ʧʧ. 1], 

ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢ ʠʤʝʝʪ ʧʨʘʚʦ ʚʢʣʶʯʠʪʴ ʚ ʩʦʩʪʘʚ ʨʘʩʭʦʜʦʚ ʦʪʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ 

ʨʘʩʭʦʜʳ ʥʘ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʨʘʟʤʝʨʝ, ʥʝ ʙʦʣʝʝ 10% ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ 

ʩʪʦʠʤʦʩʪʠ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ. ʅʝ ʧʨʠʤʝʥʷʝʪʩʷ ʘʤʦʨʪʠʟʘʮʠʦʥʥʘʷ ʧʨʝʤʠʷ ʢ 

ʟʝʤʝʣʴʥʳʤ ʫʯʘʩʪʢʘʤ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʫʯʠʪʳʚʘʪʴ ʘʤʦʨʪʠʟʘʮʠʦʥʥʫʶ ʧʨʝʤʠʶ ʚ 

ʩʦʩʪʘʚʝ ʧʨʦʯʠʭ ʨʘʩʭʦʜʦʚ, ʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʢʨʝʧʠʪʴ ʵʪʦʪ ʧʦʨʷʜʦʢ ʚ ʫʯʝʪʥʦʡ 

ʧʦʣʠʪʠʢʝ ʜʣʷ ʮʝʣʝʡ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ. ʅʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢ ʜʦʣʞʝʥ ʨʝʰʠʪʴ ï 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʣʠ ʪʘʢʦʡ ʧʨʝʤʠʝʡ. ɺʳʙʦʨ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘ ʜʦʣʞʝʥ ʙʳʪʴ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʫʯʝʪʥʦʡ ʧʦʣʠʪʠʢʝ ʜʣʷ ʮʝʣʝʡ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ. ʊʘʤ ʞʝ ʩʣʝʜʫʝʪ 

ʫʩʪʘʥʦʚʠʪʴ ʨʘʟʤʝʨ ʵʪʦʡ ʧʨʝʤʠʠ ï ʥʝ ʙʦʣʝʝ 10%. ɺʘʞʥʦ, ʯʪʦ ʘʤʦʨʪʠʟʘʮʠʦʥʥʫʶ 

ʧʨʝʤʠʶ ʥʝʣʴʟʷ ʧʨʠʤʝʥʷʪʴ ʠʟʙʠʨʘʪʝʣʴʥʦ ï ʧʦ ʚʩʝʤ ʩʨʝʜʩʪʚʘʤ ʠʣʠ ʪʦʣʴʢʦ ʧʦ 

ʢʘʢʠʤ-ʪʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʛʨʫʧʧʘʤ. ɽʩʣʠ ʦʨʛʘʥʠʟʘʮʠʷ ʚʢʣʶʯʠʣʘ ʚ ʩʚʦʶ 

ʥʘʣʦʛʦʚʫʶ ʫʯʝʪʥʫʶ ʧʦʣʠʪʠʢʫ ʨʝʰʝʥʠʝ ʦ ʝʜʠʥʦʚʨʝʤʝʥʥʦʤ ʩʧʠʩʘʥʠʠ ʚ ʨʘʩʭʦʜʳ 

ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ, ʪʦ ʦʥʘ ʜʦʣʞʥʘ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʧʨʠʤʝʥʷʪʴ ʵʪʫ ʥʦʨʤʫ ʚ 

ʦʪʥʦʰʝʥʠʠ ʚʩʝʭ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ ʅʂ ʈʌ [1, ʩʪ. 259 ʧ. 

1 ʧʧ. 1]. ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ: ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʨʘʩʯʝʪʝ ʩʫʤʤʳ ʘʤʦʨʪʠʟʘʮʠʠ ʧʦ 

ʧʨʠʦʙʨʝʪʝʥʥʳʤ ʦʙʲʝʢʪʘʤ ʵʪʠ 10% ʧʨʝʤʠʠ ʫʯʠʪʳʚʘʪʴʩʷ ʥʝ ʜʦʣʞʥʳ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʘʤʦʨʪʠʟʘʮʠʷ ʙʫʜʝʪ ʥʘʯʠʩʣʷʪʴʩʷ ʥʘ ʩʪʦʠʤʦʩʪʴ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, 

ʫʤʝʥʴʰʝʥʥʫʶ ʥʘ ʚʝʣʠʯʠʥʫ ʝʜʠʥʦʚʨʝʤʝʥʥʦ ʩʧʠʩʘʥʥʳʭ ʢʘʧʠʪʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ. 
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ɽʩʣʠ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢ ʨʝʰʠʣʩʷ ʥʘ ʝʜʠʥʦʚʨʝʤʝʥʥʦʝ ʩʧʠʩʘʥʠʝ ʯʘʩʪʠ 

ʢʘʧʠʪʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ, ʪʦ ʦʥ ʜʦʣʞʝʥ ʫʯʝʩʪʴ, ʯʪʦ ʘʥʘʣʦʛʠʯʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʚ 

ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝ ʥʝʪ ʠ, ʩʧʠʩʘʚ ʜʦ 10% ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ 

ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʦʨʛʘʥʠʟʘʮʠʷ ʥʝ ʩʤʦʞʝʪ ʩʦʚʤʝʩʪʠʪʴ 

ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʠ ʥʘʣʦʛʦʚʳʡ ʫʯʝʪ ʘʤʦʨʪʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʘ ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʷʪʴ ʇɹʋ 18/02 çʋʯʝʪ ʨʘʩʯʝʪʦʚ ʧʦ ʥʘʣʦʛʫ ʥʘ ʧʨʠʙʳʣʴ 

ʦʨʛʘʥʠʟʘʮʠʡè ʠ ʦʪʨʘʞʘʪʴ ʚʨʝʤʝʥʥʳʝ ʨʘʟʥʠʮʳ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʘʥʥʳʭ ʫʯʝʪʘ ʠ ʦʪʯʝʪʥʦʩʪʠ ʩʣʝʜʫʝʪ 

ʧʨʦʚʦʜʠʪʴ ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ ʠʤʫʱʝʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʝʩʪʘ ʝʛʦ 

ʥʘʭʦʞʜʝʥʠʷ, ʠ ʚʩʝʭ ʚʠʜʦʚ ʦʙʷʟʘʪʝʣʴʩʪʚ, ʩʦʟʜʘʚ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʝ 

ʢʦʤʠʩʩʠʠ, ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʫʪʚʝʨʞʜʘʝʪʩʷ ʨʫʢʦʚʦʜʠʪʝʣʝʤ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʌɿ çʆ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝè [2, ʩʪ. 12 ʧ. 1]. ɼʣʷ ʧʦʚʳʰʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʨʦʟʨʘʯʥʦʩʪʠ ʫʯʝʪʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ 

ʩʦʩʪʘʚʣʝʥʠʝ ʭʦʟʷʡʩʪʚʫʶʱʠʤʠ ʩʫʙʲʝʢʪʘʤʠ ʛʨʘʬʠʢʘ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʳ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʠ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ ʦʩʥʦʚʥʳʭ 

ʩʨʝʜʩʪʚ ʧʨʝʦʜʦʣʠʤʳ. ɺʳʭʦʜ ʠʟ ʩʠʪʫʘʮʠʠ ʤʳ ʚʠʜʠʤ ʚ ʤʘʢʩʠʤʘʣʴʥʦʤ ʩʙʣʠʞʝʥʠʠ 

ʧʨʠʥʮʠʧʦʚ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ ʩ ʙʫʭʛʘʣʪʝʨʩʢʠʤ, ʢʦʛʜʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ ʙʫʜʫʪ ʩʣʫʞʠʪʴ ʜʘʥʥʳʝ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ, 

ʯʪʦ ʧʦʚʳʩʠʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʨʦʟʨʘʯʥʦʩʪʴ ʫʯʝʪʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ 

ʧʨʠʥʷʪʠʷ ʦʙʦʩʥʦʚʘʥʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 
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ʄɸʃʆɽ ʇʈɽɼʇʈʀʅʀʄɸʊɽʃʔʉʊɺʆ ɸʃʊɸʁʉʂʆɻʆ ʂʈɸʗ: 

ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʀ ʇʈʆɹʃɽʄʓ ʈɸɿɺʀʊʀʗ 

ʂ.ɻ. ʄʝʣʠʭʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʄ.ɺ. ɺʦʣʢʦʚʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʈʘʟʚʠʪʠʝ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʵʢʦʥʦʤʠʢʝ ʈʦʩʩʠʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʨʘʟʚʠ- 

ʪʠʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʤʘʣʦʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ 

ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ï ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʷ ʢʦʥʲʶʥʢʪʫʨʳ ʨʳʥʢʘ, ʦʪʢʨʳʪʠʝ ʥʦʚʳʭ ʚʠʜʦʚ 

ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʘ ʦʪʩʶʜʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʦʢʫʧʘʪʴ ʢʘʧʠʪʘʣ, 

ʧʝʨʝʢʣʶʯʘʷ ʝʛʦ ʩ ʦʜʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʜʨʫʛʦʝ, ʚʥʝʜʨʷʷʩʴ ʚ ʥʦʚʳʝ ʩʬʝʨʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʄʘʣʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʥʫʞʜʘʶʪʩʷ, ʦʩʦʙʝʥʥʦ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ, ʚ 
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ʣʴʛʦʪʘʭ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʠ ʜʨʫʛʠʭ ʤʝʨʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ.  

ʄʘʣʦʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ʚ ʈʦʩʩʠʠ  ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʳʤ 

ʟʚʝʥʦʤ ʚ ʩʦʟʜʘʥʠʠ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʥʦ ʠ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʵʣʝʤʝʥʪʦʤ  ʚ ʩʦʮʠʘʣʴʥʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʦʙʱʝʩʪʚʘ, ʪʘʢ ʢʘʢ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʩʣʫʞʠʪ ʩʦʟʜʘʥʠʶ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʦʣʠʪʠʯʝʩʢʫʶ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʘ [2]. 

ʇʦ ʜʘʥʥʳʤ ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ, ʫʜʝʣʴʥʳʡ ʚʝʩ ʤʘʣʦʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ ʦʙʱʝʨʦʩʩʠʡʩʢʦʤ ʦʙʲʝʤʝ ʩʦʩʪʘʚʣʷʝʪ 

1,75%, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʰʝʤʫ ʨʝʛʠʦʥʫ ʟʘʥʠʤʘʪʴ 17-ʝ ʤʝʩʪʦ ʩʨʝʜʠ ʚʩʝʭ 

ʩʫʙʲʝʢʪʦʚ ʈʌ. 

ʇʦ ʜʘʥʥʳʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ɸʣʪʘʡʩʢʦʤʫ ʢʨʘʶ, ʥʘ ʥʘʯʘʣʦ 2012 ʛʦʜʘ 

ʢʦʣʠʯʝʩʪʚʦ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʢʨʘʝ ʩʦʩʪʘʚʠʣʦ 

101,7 ʪʳʩ., ʠʟ ʥʠʭ 368 ð ʩʨʝʜʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, 27,6 ʪʳʩ. ð ʤʘʣʳʝ ʧʨʝʜʧʨʠʷʪʠʷ 

(ʚʢʣʶʯʘʷ ʤʠʢʨʦʧʨʝʜʧʨʠʷʪʠʷ), 73,8 ʪʳʩ. ð ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ 1 ʷʥʚʘʨʷ 2011 ʛʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ ʚʩʝʛʦ ʙʳʣʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 129,6 ʪʳʩ. ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʪʦ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ 78,5% ʠʟ ʥʠʭ ʦʪʥʦʩʷʪʩʷ ʢ ʩʫʙʲʝʢʪʘʤ 

ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʊʘʢ, ʧʦ ʠʪʦʛʘʤ I ʧʦʣʫʛʦʜʠʷ 2012 ʛʦʜʘ ʦʙʦʨʦʪ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʙʝʟ 

ʫʯʝʪʘ ʤʠʢʨʦʧʨʝʜʧʨʠʷʪʠʡ) ʩʦʩʪʘʚʠʣ 37,9 ʤʣʨʜ. ʨʫʙʣʝʡ, ʠʣʠ 115% ʢ 

ʘʥʘʣʦʛʠʯʥʦʤʫ ʧʝʨʠʦʜʫ ʧʨʦʰʣʦʛʦ ʛʦʜʘ. 

ʀʥʚʝʩʪʠʮʠʠ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ I 

ʧʦʣʫʛʦʜʠʠ ʩʦʩʪʘʚʠʣʠ 135,8% ʢ ʘʥʘʣʦʛʠʯʥʦʤʫ ʧʝʨʠʦʜʫ ʧʨʦʰʣʦʛʦ ʛʦʜʘ.  

ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʥʘʯʠʩʣʝʥʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʦʜʥʦʛʦ ʨʘʙʦʪʥʠʢʘ ʤʘʣʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʩʦʩʪʘʚʣʷʝʪ ʚ ʵʪʦʤ ʛʦʜʫ 8 243 ʨʫʙʣʝʡ, ʠʣʠ 112%  ʢ ʘʥʘʣʦʛʠʯʥʦʤʫ 

ʧʝʨʠʦʜʫ ʧʨʦʰʣʦʛʦ ʛʦʜʘ. ɺ ʩʨʝʜʥʝʤ ʧʦ ʢʨʘʶ ʨʦʩʪ ʨʝʘʣʴʥʦʡ ʥʘʯʠʩʣʝʥʥʦʡ 

ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʦʜʥʦʛʦ ʨʘʙʦʪʥʠʢʘ ʟʘ ʷʥʚʘʨʴ ï ʠʶʣʴ ʪʝʢʫʱʝʛʦ ʛʦʜʘ ʩʦʩʪʘʚʠʣ 

103,4% ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʧʝʨʠʦʜʫ ʧʨʦʰʣʦʛʦ ʛʦʜʘ [4]. 

ɻʣʘʚʥʘʷ ʧʨʠʯʠʥʘ ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ï ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʬʠʥʘʥʩʦʚʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʪʨʫʜʥʦʩʪʝʡ ʩ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ 

ʥʘʢʦʧʣʝʥʠʝʤ ʢʘʧʠʪʘʣʘ, ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʢʨʝʜʠʪʦʚ ʥʘ ʧʨʠʝʤʣʝʤʳʭ 

ʫʩʣʦʚʠʷʭ, ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʳ. ʅʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʨʘʟʚʠʪʠʝ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʚ ʩʬʝʨʝ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʢʘʟʳʚʘʶʪ 

ʥʝʨʘʟʚʠʪʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʥʝʭʚʘʪʢʘ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʣʘʙʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ [1]. 

  ʉʪʨʘʪʝʛʠʯʝʩʢʦʡ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʪʠʧʘ, 

ʛʘʨʘʥʪʠʨʫʶʱʝʡ ʥʘʮʠʦʥʘʣʴʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʜʠʥʘʤʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ.  

ʇʨʠʦʨʠʪʝʪʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʷʚʣʷʶʪʩʷ: 

¶  ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ;  
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¶  ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʚʘʨʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʧʨʦʜʫʢʮʠʠ ʨʝʤʝʩʝʣ ʠ 
ʥʘʨʦʜʥʳʭ ʧʨʦʤʳʩʣʦʚ;  

¶  ʪʫʨʠʟʤ;  

¶  ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʧʨʠʛʨʘʥʠʯʥʳʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ.  

ɸʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʚ ʢʨʘʝ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ 

ʥʘ ʩʝʣʝ. ʇʨʠʦʨʠʪʝʪʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ:  

¶  ʙʳʪʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ;  

¶  ʧʝʨʝʚʦʟʢʘ ʧʘʩʩʘʞʠʨʦʚ ʠ ʛʨʫʟʦʚ;  

¶  ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ;  

¶  ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ;  

¶  ʩʙʦʨ ʜʠʢʦʨʘʩʪʫʱʠʭ ʷʛʦʜ ʠ ʛʨʠʙʦʚ;  

¶  ʨʘʟʚʠʪʠʝ ʩʝʨʚʠʩʘ ʥʘ ʘʚʪʦʤʘʛʠʩʪʨʘʣʷʭ;  

¶  ʨʘʟʚʠʪʠʝ ʩʝʨʚʠʩʘ ʜʣʷ ʪʫʨʠʩʪʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʬʦʨʤʘʤʠ ʬʠʥʘʥʩʦʚʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʬʝʨʝ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʠʟ ʩʨʝʜʩʪʚ 

ʙʶʜʞʝʪʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ ʧʨʠʚʣʝʢʘʝʤʳʭ ʥʘ ʫʩʣʦʚʠʷʭ ʩʦʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ, ʷʚʣʷʶʪʩʷ ʛʨʘʥʪʳ ʠ ʩʫʙʩʠʜʠʠ ʥʘ 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʩʝʨʪʠʬʠʢʘʮʠʶ ʠ 

ʧʘʪʝʥʪʦʚʘʥʠʝ, ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʩʪʘʚʦʯʥʦ-ʷʨʤʘʨʦʯʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. ɺ ʮʝʣʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʙʩʠʜʠʠ ʧʨʠʚʷʟʘʥʳ ʢ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʨʦʝʢʪʘ ʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʢʦʥʢʫʨʩʥʦʡ ʦʩʥʦʚʝ [3]. 

ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ çʆ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʝ ʠ ʨʘʟʚʠʪʠʠ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝè ʚ ʢʨʘʝ ʧʨʦʚʦʜʠʪʩʷ ʩʠʩʪʝʤʥʘʷ ʨʘʙʦʪʘ 

ʧʦ ʨʘʟʚʠʪʠʶ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ, ʝʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʨʦʩʪʫ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʛʦʜʘ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʨʝʜʩʪʚ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʧʦʣʫʯʠʣʠ ʨʘʟʚʠʪʠʝ ʥʦʚʳʝ ʬʦʨʤʳ ʧʦʜʜʝʨʞʢʠ ʩʫʙʲʝʢʪʦʚ 

ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʦʢʘʟʘʪʴ ʩʝʨʴʝʟʥʫʶ ʬʠʥʘʥʩʦʚʫʶ 

ʧʦʜʜʝʨʞʢʫ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʤ ʧʨʦʝʢʪʘʤ, ʦʙʥʦʚʠʪʴ 

ʧʘʨʢ ʩʝʣʴʭʦʟʪʝʭʥʠʢʠ ʚ ʢʨʝʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʭʦʟʷʡʩʪʚʘʭ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʨʘʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦʜʜʝʨʞʢʠ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʩʜʝʣʘʚ ʜʦʩʪʫʧʥʳʤ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʫʩʣʫʛ ʜʣʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʛʦʨʦʜʦʚ ʠ ʨʘʡʦʥʦʚ ʢʨʘʷ. 

ɺ ʥʘʰʝʤ ʨʝʛʠʦʥʝ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʚ ʩʪʨʘʥʝ ʩʦʟʜʘʥ ɸʣʪʘʡʩʢʠʡ ʙʠʟʥʝʩ-

ʠʥʢʫʙʘʪʦʨ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʝʛʦ ʧʣʦʱʘʜʷʭ ʦʨʛʘʥʠʟʦʚʘʥʳ ʠ ʦʩʥʘʱʝʥʳ 64 

ʨʘʙʦʯʠʭ ʤʝʩʪʘ, ʨʘʟʤʝʱʝʥʦ 16 ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʩʝʤʴ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʩʬʝʨʫ, ʯʝʪʳʨʝ ʪʫʨʠʩʪʠʯʝʩʢʫʶ, ʯʝʪʳʨʝ 

ʦʢʘʟʳʚʘʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʢʦʥʩʘʣʪʠʥʛʦʚʳʝ ʫʩʣʫʛʠ. ʅʝʩʢʦʣʴʢʦ ʤʦʣʦʜʳʭ 

ʢʦʤʧʘʥʠʡ, ʥʘʭʦʜʷʩʴ ʥʘ ʧʣʦʱʘʜʷʭ ʙʠʟʥʝʩ-ʠʥʢʫʙʘʪʦʨʘ ʠ ʧʦʣʴʟʫʷʩʴ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʦʡ, ʥʝ ʪʦʣʴʢʦ ʩʤʦʛʣʠ ʚʩʪʘʪʴ ʥʘ ʥʦʛʠ, ʥʦ ʠ ʧʦʢʘʟʘʣʠ 

ʩʚʦʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ.  

ɼʝʷʪʝʣʴʥʦʩʪʴ ɸʣʪʘʡʩʢʦʛʦ ʙʠʟʥʝʩ-ʠʥʢʫʙʘʪʦʨʘ ʧʦʩʣʫʞʠʣʘ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ 

ʜʣʷ ʟʘʧʫʩʢʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʝʱʝ ʜʚʫʭ ʩʫʱʝʩʪʚʝʥʥʳʭ ʜʣʷ ʨʘʟʚʠʪʠʷ 
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ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʢʨʘʷ ʧʨʦʝʢʪʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʎʝʥʪʨʘ ʧʦʜʜʝʨʞʢʠ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠ ʩʝʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ ʚ 

ʪʝʨʨʠʪʦʨʠʷʭ ʢʨʘʷ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʦʛʣʘʰʝʥʠʷ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ ʧʦʜʧʠʩʘʥʳ ʩ 71 ʤʫʥʠʮʠʧʘʣʴʥʳʤ 

ʦʙʨʘʟʦʚʘʥʠʝʤ. ʇʦʩʨʝʜʩʪʚʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʘʥʥʳʭ ʮʝʥʪʨʦʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ 

ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʨʝʞʠʤʝ ʧʦʣʴʟʦʚʘʪʴʩʷ ʫʩʣʫʛʘʤʠ ʚʩʝʡ 

ʢʨʘʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. ʉʝʛʦʜʥʷ ʤʝʨʳ ʩʦ 

ʩʪʦʨʦʥʳ ʘʜʤʠʥʠʩʪʨʘʮʠʡ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʢʨʘʝʚʳʭ ʧʨʦʝʢʪʦʚ 

ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʙʫʜʫʪ ʩʣʫʞʠʪʴ ʟʘʣʦʛʦʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ.  

ɺ ʢʨʘʝ ʨʘʙʦʪʘʝʪ ɸʣʪʘʡʩʢʠʡ ʛʘʨʘʥʪʠʡʥʳʡ ʬʦʥʜ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʩʫʙʲʝʢʪʘʤ 

ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʧʦʨʫʯʠʪʝʣʴʩʪʚ ʧʝʨʝʜ ʢʨʝʜʠʪʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. 

ɼʘʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʨʫʯʠʪʝʣʴʩʪʚʘ ʧʦ ʢʨʝʜʠʪʘʤ, ʧʦʣʫʯʘʝʤʳʤ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ ʠ ʶʨʠʜʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ, ʦʪʥʦʩʷʱʠʤʩʷ 

ʢ ʩʫʙʲʝʢʪʘʤ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʮʝʣʴʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʚʣʝʢʘʝʤʳʭ ʢʨʝʜʠʪʥʳʭ ʩʨʝʜʩʪʚ ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʟʜʘʥʠʝ ʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʝʢʪʦʚ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠʦʙʨʝʪʝʥʠʷ ʠ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʢʨʘʷ ʩ ʦʙʱʝʩʪʚʝʥʥʳʤʠ 

ʦʙʲʝʜʠʥʝʥʠʷʤʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʧʦʟʚʦʣʠʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨ ʚ ʪʝʨʨʠʪʦʨʠʷʭ ʢʨʘʷ: 

ʚ 55 ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʜʝʡʩʪʚʫʶʪ 103 ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʚ ʪʦʤ ʯʠʩʣʝ 36 ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʉʦʶʟʘ ʢʨʝʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) 

ʬʦʨʤʠʨʦʚʘʥʠʡ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, 38 ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚ ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʧʘʨʪʥʝʨʩʪʚʘ çɸʣʪʘʡʩʢʠʡ ʩʦʶʟ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡè. ʏʣʝʥʳ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʩʦʚʝʪʦʚ ʧʦ ʨʘʟʚʠʪʠʶ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʷʚʣʷʶʪʩʷ ʯʣʝʥʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʩʦʚʝʪʦʚ. 

ʊʘʢʦʡ ʬʦʨʤʘʪ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʙʠʟʥʝʩʘ ʠ ʚʣʘʩʪʠ ʧʦʟʚʦʣʠʣ ʜʦʙʠʪʴʩʷ ʨʦʩʪʘ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ ʚ ʵʢʦʥʦʤʠʢʝ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ ʢʨʘʷ, 

ʦʧʨʝʜʝʣʠʪʴ ʨʘʤʢʠ ʚʟʘʠʤʦʚʳʛʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ.  

ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʝ ʩʦʦʙʱʝʩʪʚʦ ʢʨʘʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʛʦʪʦʚʥʦʩʪʴ 

ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʥʘ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʤ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʷʭ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɸʬʘʥʘʩʴʝʚ ɺ. ʄʘʣʳʡ ʙʠʟʥʝʩ: ʧʨʦʙʣʝʤʳ ʩʪʘʥʦʚʣʝʥʠʷ // ʈʦʩʩʠʡʩʢʠʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ, 2007. 

2. ʃʘʧʫʩʪʘ ʄ.ɻ. ʉʪʘʨʦʩʪʠʥ ʖ.ʃ. ʄʘʣʦʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ. ï ʄ.: 

ʀʅʌʈɸ ï ʄ, 2006. 560 ʩ. 

3. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ  ʫʧʨʘʚʣʝʥʠʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʧʦ ʨʘʟʚʠʪʠʶ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. 

URL: http://altsmb.ru/business/altsmb 

http://altsmb.ru/business/altsmb


246 

 

4. ʊʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʦʨʛʘʥ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʧʦ ɸʣʪʘʡʩʢʦʤʫ ʢʨʘʶ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

http://ak.gks.ru/DocLib1/ʄʘʣʳʡ%20ʙʠʟʥʝʩ.aspx 

 

ʉʈɸɺʅɽʅʀɽ ʉʊɸʈʆɻʆ ʀ ʅʆɺʆɻʆ 

ʌɿ  çʆ ɹʋʍɻɸʃʊɽʈʉʂʆʄ ʋʏɽʊɽè 

ʄ.ɺ. ʇʘʩʪʫʭʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʄ.ɺ. ɺʦʣʢʦʚʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʨʠʤʝʥʝʥʠʷ ɿʘʢʦʥʘ ʦʪ 21 ʥʦʷʙʨʷ 1996 ʛ. ˉ129-ʌɿ çʆ 

ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝè (ʜʘʣʝʝ ï ɿʘʢʦʥ ˉ129-ʌɿ) ʚʳʷʚʠʣʩʷ ʨʷʜ ʥʝʵʬʬʝʢʪʠʚʥʳʭ 

ʧʦʣʦʞʝʥʠʡ ʵʪʦʛʦ ʜʦʢʫʤʝʥʪʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʦʪʨʝʙʦʚʘʣʠ 

ʚʳʨʘʙʦʪʘʪʴ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʥʦʨʤʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʩʠʩʪʝʤʫ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ 

ʫʯʝʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. 6 ʜʝʢʘʙʨʷ 2011 ʛʦʜʘ ʙʳʣ 

ʧʨʠʥʷʪ ʥʦʚʳʡ ʌɿ ˉ402 ï ʌɿ çʆ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝè.  ɸʢʪʫʘʣʴʥʦʩʪʴ  ʜʘʥʥʦʡ 

ʪʝʤʳ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʟʘʢʦʥ ʚʩʪʫʧʠʣ ʚ ʩʠʣʫ ʩ 1 ʷʥʚʘʨʷ 2013 ʛʦʜʘ, ʠ ʥʘʤ 

ʥʝʦʙʭʦʜʠʤʦ ʦʟʥʘʢʦʤʠʪʩʷ ʩ ʥʦʚʳʤʠ ʧʦʧʨʘʚʢʘʤʠ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʚʝʜʝʥʠʶ 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ. 

ʎʝʣʷʤʠ ɿʘʢʦʥʘ ˉ402-ʌɿ ʷʚʣʷʶʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʝʜʠʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʙʫʭʛʘʣʪʝʨʩʢʦʤʫ ʫʯʝʪʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʫʭʛʘʣʪʝʨʩʢʦʡ (ʬʠʥʘʥʩʦʚʦʡ) ʦʪʯʝʪʥʦʩʪʠ.  

ʉʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʝʪʩʷ ʩʬʝʨʘ ʜʝʡʩʪʚʠʷ ʟʘʢʦʥʘ, ʦʥ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʥʘ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ, ʥʦ ʠ ʥʘ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʷʚʣʷʶʱʠʭʩʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ, ʘ ʪʘʢʞʝ ʥʘ ʠʥʳʝ ʬʦʨʤʳ ʛʨʘʞʜʘʥʩʢʦ- 

ʧʨʘʚʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪ.ʝ. ʧʨʦʩʪʦʝ ʪʦʚʘʨʠʱʝʩʪʚʦ, ʜʦʚʝʨʠʪʝʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʠʤʫʱʝʩʪʚʦʤ ʠ ʪ.ʜ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʦʚʳʡ ʟʘʢʦʥ ʥʝ ʜʝʣʘʝʪ ʠʩʢʣʶʯʝʥʠʡ 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʠʤʝʥʷʶʱʠʭ  ʋʧʨʦʱʝʥʥʫʶ ʉʠʩʪʝʤʫ ʅʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʪ.ʝ. 

ʢʦʤʧʘʥʠʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʫʧʨʦʱʝʥʥʦʡ ʩʠʩʪʝʤʝ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʙʫʜʫʪ 

ʦʙʷʟʘʥʳ ʚʝʩʪʠ ʙʫʭʫʯʝʪ, ʠʟʜʘʚʘʷ ʙʫʭʛʘʣʪʝʨʩʢʫʶ ʦʪʯʝʪʥʦʩʪʴ ʥʘ ʦʙʱʠʭ 

ʦʩʥʦʚʘʥʠʷʭ [3, ʩ. 13]. 

ʉʦʛʣʘʩʥʦ ɿʘʢʦʥʫ ˉ 129-ʌɿ ʦʙʲʝʢʪʘʤʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʷʚʣʷʣʦʩʴ 

ʠʤʫʱʝʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʭ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʧʝʨʘʮʠʠ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ [1, ʩʪ. 1, ʧ. 2]. ɺ 

ʩʪʘʪʴʝ 5 ɿʘʢʦʥʘ ˉ 402-ʌɿ ʜʘʥ ʩʣʝʜʫʶʱʠʡ ʧʝʨʝʯʝʥʴ ʦʙʲʝʢʪʦʚ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ 

ʫʯʝʪʘ: ʬʘʢʪʳ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ (ʩʜʝʣʢʠ, ʩʦʙʳʪʠʷ, ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ 

ʦʢʘʟʳʚʘʶʪ ʠʣʠ ʩʧʦʩʦʙʥʳ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʫʙʲʝʢʪʘ,); ʘʢʪʠʚʳ; ʦʙʷʟʘʪʝʣʴʩʪʚʘ; ʠʩʪʦʯʥʠʢʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ; ʜʦʭʦʜʳ; ʨʘʩʭʦʜʳ; ʠʥʳʝ ʦʙʲʝʢʪʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʬʝʜʝʨʘʣʴʥʳʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ [2, ʩʪ. 5]. 

ʅʦʚʳʤ ʟʘʢʦʥʦʤ ʦʛʨʘʥʠʯʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ 

ʚʦʟʣʦʞʝʥʠʶ ʥʘ ʩʝʙʷ ʦʙʷʟʘʥʥʦʩʪʝʡ ʧʦ ʚʝʜʝʥʠʶ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʚʳʤ ʟʘʢʦʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʷʟʘʥ ʚʦʟʣʦʞʠʪʴ 

ʚʝʜʝʥʠʝ ʙʫʭʫʯʝʪʘ ʥʘ ʛʣʘʚʥʦʛʦ ʙʫʭʛʘʣʪʝʨʘ ʠʣʠ ʥʘ ʠʥʦʝ ʜʦʣʞʥʦʩʪʥʦʝ ʣʠʮʦ 

ʦʨʛʘʥʠʟʘʮʠʠ ʣʠʙʦ ʟʘʢʣʶʯʠʪʴ ʜʦʛʦʚʦʨ ʦʙ ʦʢʘʟʘʥʠʠ ʫʩʣʫʛ ʧʦ ʚʝʜʝʥʠʶ ʙʫʭʫʯʝʪʘ, ʠ 
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ʣʠʰʴ ʨʫʢʦʚʦʜʠʪʝʣʴ ʩʫʙʲʝʢʪʘ ʤʘʣʦʛʦ ʠʣʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚʧʨʘʚʝ 

ʙʫʜʝʪ ʧʨʠʥʷʪʴ ʚʝʜʝʥʠʝ ʙʫʭʫʯʝʪʘ ʥʘ ʩʝʙʷ [2, ʩʪ. 7, ʧ. 3]. ɺ ɿʘʢʦʥʝ ˉ129 ï ʌɿ  

ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʣʦʞʠʪʴ ʦʙʷʟʘʥʥʦʩʪʠ ʛʣʘʚʥʦʛʦ ʙʫʭʛʘʣʪʝʨʘ ʥʘ ʨʫʢʦʚʦʜʠʪʝʣʷ 

ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ɹʦʪ ʦʙʲʝʤʘ ʫʯʝʪʥʦʡ ʨʘʙʦʪʳ [1, ʩʪ. 6, ʧ. 2].  

ʅʦʚʳʤ ʟʘʢʦʥʦʤ ʫʟʘʢʦʥʝʥ ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ. ʕʪʦʪ ʧʦʨʷʜʦʢ ʧʨʠʤʝʥʷʣʩʷ ʠ ʨʘʥʝʝ, ʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʨʘʟʲʷʩʥʝʥʠʷ ʚ ʈʦʩʩʠʠ ʪʝʧʝʨʴ ʦʥ ʙʫʜʝʪ ʟʘʢʨʝʧʣʝʥ ʥʘ ʫʨʦʚʥʝ ʌɿ. ʆʜʥʘʢʦ ʧʨʠ 

ʵʪʦʤ ʝʩʣʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʌ ʠʣʠ ʜʦʛʦʚʦʨʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʝʨʚʠʯʥʦʛʦ ʫʯʝʪʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʜʨʫʛʦʤʫ ʣʠʮʫ ʠʣʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʦʨʛʘʥʫ ʥʘ ʙʫʤʘʞʥʦʤ ʥʦʩʠʪʝʣʝ, ʪʦ ʦʨʛʘʥʠʟʘʮʠʷ  ʦʙʷʟʘʥʘ ʙʫʜʝʪ 

ʧʦ ʪʨʝʙʦʚʘʥʠʶ ʵʪʦʛʦ ʣʠʮʘ ʠʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʨʛʘʥʘ ʟʘ ʩʚʦʡ ʩʯʝʪ 

ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʢʦʧʠʠ ʧʝʨʚʠʯʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʥʘ ʙʫʤʘʞʥʦʤ ʥʦʩʠʪʝʣʝ [4, ʩ. 9]. 

ʉ 2013 ʛʦʜʘ ʣʶʙʦʡ ʧʝʨʚʠʯʥʳʡ ʜʦʢʫʤʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥ 

ʢʦʤʧʘʥʠʝʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʌʦʨʤʳ ʧʝʨʚʠʯʥʳʭ ʫʯʝʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʙʫʜʝʪ 

ʫʪʚʝʨʞʜʘʪʴ ʨʫʢʦʚʦʜʠʪʝʣʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʫʙʲʝʢʪʘ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʠʶ 

ʜʦʣʞʥʦʩʪʥʦʛʦ ʣʠʮʘ, ʥʘ ʢʦʪʦʨʦʝ ʚʦʟʣʦʞʝʥʦ ʚʝʜʝʥʠʝ ʙʫʭʫʯʝʪʘ. 

ɼʘʥʥʦʝ ʥʦʚʦʚʚʝʜʝʥʠʝ ʥʝ ʢʦʩʥʫʣʦʩʴ ʦʨʛʘʥʠʟʘʮʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʬʦʨʤʳ ʫʯʝʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʜʦʣʞʥʳ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʙʶʜʞʝʪʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ. ʂʨʦʤʝ ʪʦʛʦ ʚ ʟʘʢʦʥʝ ʧʦʷʚʠʣʦʩʴ ʪʨʝʙʦʚʘʥʠʝ ʦ 

ʪʦʤ, ʯʪʦ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʌ ʧʝʨʚʠʯʥʳʝ 

ʫʯʝʪʥʳʝ ʜʦʢʫʤʝʥʪʳ ʠʟʳʤʘʶʪʩʷ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʫʙʲʝʢʪ ʜʦʣʞʝʥ ʧʦʣʫʯʠʪʴ 

ʢʦʧʠʠ ʠʟʲʷʪʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʚ ʧʦʨʷʜʢʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, ʚ ʜʦʢʫʤʝʥʪʘʭ ʙʫʭʫʯʝʪʘ [2, ʩʪ. 9, ʧ. 4-8]. 

ʅʦʚʳʤ ʟʘʢʦʥʦʤ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʷ ʚ ʩʣʫʯʘʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʟʥʦʛʣʘʩʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʚʝʜʝʥʠʷ ʙʫʭʫʯʝʪʘ ʤʝʞʜʫ 

ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʠ ʪʝʤ ʣʠʮʦʤ, ʥʘ ʢʦʪʦʨʦʝ ʚʦʟʣʦʞʝʥʳ ʦʙʷʟʘʥʥʦʩʪʠ ʧʦ ʚʝʜʝʥʠʶ 

ʙʫʭʫʯʝʪʘ, ʙʫʜʴ ʵʪʦ ʛʣʘʚʥʳʡ ʙʫʭʛʘʣʪʝʨ ʠʣʠ ʣʠʮʦ, ʩ ʢʦʪʦʨʳʤ ʟʘʢʣʶʯʝʥ ʜʦʛʦʚʦʨ 

ʦʙ ʦʢʘʟʘʥʠʠ ʫʩʣʫʛ ʧʦ ʚʝʜʝʥʠʶ ʙʫʭʫʯʝʪʘ. ʇʦʨʷʜʦʢ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

1) ɼʘʥʥʳʝ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʧʝʨʚʠʯʥʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʧʨʠʥʠʤʘʶʪʩʷ ʠʣʠ ʥʝ 

ʧʨʠʥʠʤʘʶʪʩʷ ʛʣʘʚʥʳʤ ʙʫʭʛʘʣʪʝʨʦʤ ʢ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʥʘʢʦʧʣʝʥʠʶ ʚ ʨʝʛʠʩʪʨʘʭ ʧʦ 

ʧʠʩʴʤʝʥʥʦʤʫ ʨʘʩʧʦʨʷʞʝʥʠʶ ʨʫʢʦʚʦʜʠʪʝʣʷ, ʢʦʪʦʨʳʡ ʝʜʠʥʦʣʠʯʥʦ ʙʫʜʝʪ ʥʝʩʪʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ  ʩʦʟʜʘʥʥʫʶ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʠʥʬʦʨʤʘʮʠʶ; 

2) ʊʘʢʞʝ ʠ ʦʙʲʝʢʪ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʦʪʨʘʞʘʝʪʩʷ ʠʣʠ ʥʝ ʦʪʨʘʞʘʝʪʩʷ 

ʛʣʘʚʥʳʤ ʙʫʭʛʘʣʪʝʨʦʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʠʩʴʤʝʥʥʦʛʦ ʨʘʩʧʦʨʷʞʝʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʷ, 

ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʝʜʠʥʦʣʠʯʥʦ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʬʠʥʘʥʩʦʚʦʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʫʙʲʝʢʪʘ ʥʘ ʫʯʝʪʥʫʶ ʜʘʪʫ ʠ 

ʬʠʥʘʥʩʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʜʚʠʞʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʟʘ 

ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ [2, ʩʪ. 7, ʧ. 8]. 

ʇʦ ɿʘʢʦʥʫ ˉ129 ï ʌɿ ʛʣʘʚʥʳʡ ʙʫʭʛʘʣʪʝʨ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʯʝʪʥʦʡ ʧʦʣʠʪʠʢʠ, ʟʘ ʚʝʜʝʥʠʝ ʙʫʭʫʯʝʪʘ, ʟʘ ʩʚʦʝʚʨʝʤʝʥʥʦʝ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʣʥʦʡ ʠ ʜʦʩʪʦʚʝʨʥʦʡ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ [1, cʪ. 7, ʧ. 1]. 

ɺ ʟʘʢʦʥʝ ˉ402 ï ʌɿ ʧʦʜʦʙʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʦʙ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʛʣʘʚʥʦʛʦ 

ʙʫʭʛʘʣʪʝʨʘ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ, ʢʘʢ ʠ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʠ ʦʙʷʟʘʪʝʣʴʥʦʩʪʠ 

ʧʦʜʧʠʩʠ ʛʣʘʚʥʦʛʦ ʙʫʭʛʘʣʪʝʨʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʦʢʫʤʝʥʪʘʭ. ʊʦʛʜʘ ʢʘʢ ʚ 
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ʩʠʣʫ ʨʘʥʝʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʘ ʙʝʟ ʧʦʜʧʠʩʠ ʛʣʘʚʥʦʛʦ ʙʫʭʛʘʣʪʝʨʘ ʜʝʥʝʞʥʳʝ ʠ 

ʨʘʩʯʝʪʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʬʠʥʘʥʩʦʚʦ ï ʢʨʝʜʠʪʥʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʩʯʠʪʘʣʠʩʴ 

ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ ʠ ʥʝ ʧʨʠʥʠʤʘʣʠʩʴ ʢ ʠʩʧʦʣʥʝʥʠʶ [1, ʩʪ. 7, ʧ. 4]. 

ʉ ʪʝʢʩʪʘ ʟʘʢʦʥʘ ʫʜʘʣʝʥ ʩʦʩʪʘʚ ʛʦʜʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʧʨʠʩʫʪʩʪʚʦʚʘʣ 

ʚ ʌɿ ˉ129. ʀʟ ʩʦʩʪʘʚʘ ʛʦʜʦʚʦʡ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʠʩʢʣʶʯʝʥʳ: 

ʧʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ, ʘʫʜʠʪʦʨʩʢʦʝ ʟʘʢʣʶʯʝʥʠʝ. ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʥʦʚʳʤ 

ʟʘʢʦʥʦʤ ʩʦʩʪʘʚ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʤʝʥʝʝ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥ. ʆʥ ʚʢʣʶʯʘʝʪ 

ʪʦʣʴʢʦ ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʙʘʣʘʥʩ, ʦʪʯʝʪ ʦ ʧʨʠʙʳʣʷʭ ʠ ʫʙʳʪʢʘʭ, ʧʨʠʣʦʞʝʥʠʷ ʢ ʥʝʤʫ 

[4, ʩ. 10].  

ʊʘʢʞʝ ʚ ʦʪʥʦʰʝʥʠʠ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʟʘʧʨʝʱʝʥʦ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʨʝʞʠʤʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʘʡʥʳ [2, ʩʪ. 13, ʧ. 11]. ʅʦʚʳʡ ʟʘʢʦʥ ʧʨʷʤʦ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦ ʦʜʥʦʤʫ ʦʙʷʟʘʪʝʣʴʥʦʤʫ ʵʢʟʝʤʧʣʷʨʫ ʛʦʜʦʚʦʡ 

ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʚ ʦʨʛʘʥ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʤʝʩʪʫ 

ʨʝʛʠʩʪʨʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʨʛʘʥ ʩʪʘʪʠʩʪʠʢʠ ʙʫʜʝʪ ʚʝʩʪʠ ʨʝʝʩʪʨ ʪʘʢʦʡ 

ʦʪʯʝʪʥʦʩʪʠ [3, ʩ. 14].  

ɺ ʦʪʥʦʰʝʥʠʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʦʧʨʦʩʦʚ ʦʮʝʥʢʠ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʘʢʪʠʚʦʚ ʠ ʦʙʷʟʘʪʝʣʴʩʪʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʫʙʲʝʢʪʘ ʚ ʥʦʚʦʤ 

ʟʘʢʦʥʝ ʧʨʠʚʝʜʝʥʳ ʣʠʰʴ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʩ ʜʘʣʴʥʝʡʰʝʡ ʩʩʳʣʢʦʡ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʦʨʤʳ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʚ ʦʪʣʠʯʠʝ ʦʪ ɿʘʢʦʥʘ 

ˉ129 ʌɿ, ʚ ʢʦʪʦʨʳʡ ʚʢʣʶʯʝʥʳ ʧʨʘʚʠʣʘ ʦʮʝʥʢʠ ʠʤʫʱʝʩʪʚʘ, ʧʦʣʫʯʝʥʥʦʛʦ 

ʙʝʟʚʦʟʤʝʟʜʥʦ ʠʣʠ ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʟʘ ʧʣʘʪʫ ʣʠʙʦ ʩʦʟʜʘʥʥʦʛʦ ʩʘʤʦʡ 

ʦʨʛʘʥʠʟʘʮʠʝʡ, ʪʝʧʝʨʴ ʧʨʠʚʦʜʠʪʩʷ ʣʠʰʴ ʝʜʠʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʦʙʲʝʢʪʳ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʧʦʜʣʝʞʘʪ ʜʝʥʝʞʥʦʤʫ ʠʟʤʝʨʝʥʠʶ. ɺʩʝ 

ʩʧʝʮʠʘʣʴʥʳʝ ʥʦʨʤʳ ʧʦ ʧʦʨʷʜʢʫ ʦʮʝʥʢʠ ʦʙʲʝʢʪʦʚ ʫʯʝʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʇɹʋ [4, ʩ. 11]. 

ɺ ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ ʧʦʣʦʞʝʥʠʷʭ ʟʘʢʦʥʘ ʧʨʠʚʦʜʷʪʩʷ ʧʦʣʦʞʝʥʠʷ ʧʦ 

ʭʨʘʥʝʥʠʶ ʧʝʨʚʠʯʥʳʭ ʫʯʝʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʕʪʠ ʧʦʣʦʞʝʥʠʷ ʘʥʘʣʦʛʠʯʥʳ 

ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ ʧʨʝʜʳʜʫʱʝʤ ʌɿ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʙʷʟʘʥʥʦʩʪʝʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʫʙʲʝʢʪʘ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʳʝ ʫʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʠ ʠʭ ʟʘʱʠʪʫ ʦʪ ʠʟʤʝʥʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʡ 

ʚʳʚʦʜ: ʌɿ çʆ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝè ˉ129 ï ʌɿ, ʧʨʠʥʷʪʳʡ ʚ 1996 ʛʦʜʫ ʫʩʪʘʨʝʣ 

ʠ ʥʝʵʬʬʝʢʪʠʚʝʥ  ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʪʨʘʥʳ, ʪʘʢʞʝ ʟʘ 

ʩʚʦʶ ʤʥʦʛʦʣʝʪʥʶʶ ʠʩʪʦʨʠʶ ʟʘʢʦʥ ʧʝʨʝʞʠʣ ʤʥʦʞʝʩʪʚʦ ʧʦʧʨʘʚʦʢ. ʅʦʚʳʡ ʌɿ çʆ 

ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝè ˉ402 ï ʌɿ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʩʦʚʨʝʤʝʥʥʫʶ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ ʬʠʥʘʥʩʦʚʫʶ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʪʨʘʥʳ, ʦʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝè ʦʪ 21 ʥʦʷʙʨʷ 1996 ʛʦʜʘ 

ˉ129 ï ʌɿ. 

2. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝè ʦʪ 6 ʜʝʢʘʙʨʷ 2011 ʛʦʜʘ 
ˉ402 ï ʌɿ. 
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3. ʉʠʤʦʥʦʚʘ ʃ.ʖ. ɿʘʢʦʥ çʆ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝè: ʯʠʪʘʝʤ, ʠʟʫʯʘʝʤ, 
ʩʨʘʚʥʠʚʘʝʤ // ɹʶʜʞʝʪʥʳʡ ʫʯʝʪ. ï 2012.  ï ˉ2.  

4. ʑʝʨʙʘʯʝʚʘ ɸ.ɺ. ʅʦʚʳʡ ʟʘʢʦʥ ʦ ʙʫʭʫʯʝʪʝ. ɻʨʷʜʫʱʘʷ ʧʨʘʢʪʠʢʘ // 

ɸʢʪʫʘʣʴʥʘʷ ʙʫʭʛʘʣʪʝʨʠʷ. ï 2012. ï ˉ10.  

 

ʇɸʊɽʅʊʅɸʗ ʉʀʉʊɽʄɸ ʅɸʃʆɻʆʆɹʃʆɾɽʅʀʗ 

ɼ.ɺ. ʉʘʣʪʳʢʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʄ.ɺ. ɺʦʣʢʦʚʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʇʘʪʝʥʪʥʘʷ ʩʠʩʪʝʤʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʟʘʤʝʥʠʣʘ ʩ 2013 ʛʦʜʘ ʫʧʨʦʱʝʥʥʫʶ 

ʩʠʩʪʝʤʫ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʥʘ ʦʩʥʦʚʝ 

ʧʘʪʝʥʪʘ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʧʨʘʚʢʠ ʚ ʅʘʣʦʛʦʚʳʡ ʢʦʜʝʢʩ ʙʳʣʠ ʚʥʝʩʝʥʳ 

ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 25.06.2012 ˉ94-ʌɿ.  

ɼʘʥʥʳʡ ʨʝʞʠʤ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴ ʪʦʣʴʢʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ. ʇʨʠ ʫʧʨʦʱʸʥʥʦʡ ʩʠʩʪʝʤʝ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʧʘʪʝʥʪʘ ʪʘʢʦʝ ʧʨʘʚʦ ʙʳʣʦ ʠ ʫ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ. ɺʚʝʜʝʥʠʝ ʧʘʪʝʥʪʥʦʡ ʩʠʩʪʝʤʳ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʩ 2013 ʛʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʪʜʝʣʴʥʳʭ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʤʝʩʪʥʳʤʠ ʟʘʢʦʥʘʤʠ, ʦʧʫʙʣʠʢʦʚʘʪʴ 

ʢʦʪʦʨʳʝ ʤʝʩʪʥʳʝ ʚʣʘʩʪʠ ʜʦʣʞʥʳ ʙʳʣʠ ʥʝ ʧʦʟʜʥʝʝ 1 ʜʝʢʘʙʨʷ 2012 ʛʦʜʘ.  

ʇʝʨʝʭʦʜ ʥʘ ʧʘʪʝʥʪ ʷʚʣʷʝʪʩʷ ʜʦʙʨʦʚʦʣʴʥʳʤ, ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʚʧʨʘʚʝ 

ʩʦʚʤʝʱʘʪʴ ʝʛʦ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʘʪʴ ʩʨʘʟʫ ʥʘ 

ʥʝʩʢʦʣʴʢʠʭ ʧʘʪʝʥʪʘʭ [2].  

ʇʘʪʝʥʪʥʘʷ ʩʠʩʪʝʤʘ ʚ 2013 ʛʦʜʫ ʦʩʚʦʙʦʞʜʘʝʪ ʀʇ ʦʪ ʥʝʢʦʪʦʨʳʭ ʥʘʣʦʛʦʚ. 

ʅʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʠ, ʢʦʪʦʨʳʝ ʚʳʙʨʘʣʠ ʧʘʪʝʥʪʥʫʶ ʩʠʩʪʝʤʫ, ʦʩʚʦʙʦʞʜʘʶʪʩʷ ʦʪ 

ʫʧʣʘʪʳ ʅɼʌʃ, ʅɼʉ (ʠʩʢʣʶʯʝʥʠʝ ï ʅɼʉ ʧʨʠ ʠʤʧʦʨʪʝ) ʠ ʥʘʣʦʛʘ ʥʘ ʠʤʫʱʝʩʪʚʦ 

ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ. ʉʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʦʝ ʦʩʚʦʙʦʞʜʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ 

ʪʦʣʴʢʦ ʥʘ ʜʦʭʦʜʳ ʦʪ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʥʘ 

ʧʘʪʝʥʪʥʫʶ ʩʠʩʪʝʤʫ. ɼʨʫʛʠʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ, ʦʙʣʘʛʘʶʪʩʷ ʥʘʣʦʛʘʤʠ ʧʦ ʠʥʳʤ ʩʠʩʪʝʤʘʤ [3].  

ɺʳʜʘʝʪʩʷ ʧʘʪʝʥʪ, ʢʘʢ ʠ ʧʨʝʞʜʝ, ʥʘ ʩʨʦʢ ʦʪ ʦʜʥʦʛʦ ʜʦ ʜʚʝʥʘʜʮʘʪʠ ʤʝʩʷʮʝʚ, 

ʥʦ ʥʝ ʤʦʞʝʪ ʧʝʨʝʭʦʜʠʪʴ ʟʘ ʨʘʤʢʠ ʢʘʣʝʥʜʘʨʥʦʛʦ ʛʦʜʘ. 

ʀʟʤʝʥʠʣʠʩʴ ʠ ʧʨʘʚʠʣʘ ʧʦʜʘʯʠ ʟʘʷʚʣʝʥʠʷ ʥʘ ʧʦʣʫʯʝʥʠʝ ʧʘʪʝʥʪʘ. ʈʘʥʴʰʝ ʵʪʦ 

ʥʫʞʥʦ ʙʳʣʦ ʩʜʝʣʘʪʴ ʥʝ ʧʦʟʜʥʝʝ, ʯʝʤ ʟʘ ʤʝʩʷʮ ʜʦ ʧʣʘʥʠʨʫʝʤʦʡ ʜʘʪʳ ʥʘʯʘʣʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦ ʥʦʚʳʤ ʧʨʘʚʠʣʘʤ ʵʪʦʪ ʩʨʦʢ ʩʦʩʪʘʚʣʷʝʪ 10 ʜʥʝʡ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʧʘʪʝʥʪʘ ï ʩʨʝʜʥʝʩʧʠʩʦʯʥʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ. ʈʘʥʝʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ  ʥʝ ʜʦʣʞʝʥ ʙʳʣ ʧʨʝʚʳʰʘʪʴ 5 

ʯʝʣʦʚʝʢ ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʤʫ ʚ ʨʘʤʢʘʭ ʧʘʪʝʥʪʘ. 

ʇʨʠʯʝʤ ʚ ʵʪʦʪ ʨʘʩʯʝʪ ʚʢʣʶʯʘʣʠʩʴ ʜʘʞʝ ʪʝ ʨʘʙʦʪʥʠʢʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʧʨʠʚʣʝʯʝʥʳ ʧʦ ʜʦʛʦʚʦʨʘʤ ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʊʝʧʝʨʴ ʩʨʝʜʥʷʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʝʤʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʫ ʙʠʟʥʝʩʤʝʥʘ ʥʝ ʜʦʣʞʥʘ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ ʟʘ 

ʥʘʣʦʛʦʚʳʡ ʧʝʨʠʦʜ 15 ʯʝʣʦʚʝʢ ʧʦ ʚʩʝʤ ʚʠʜʘʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʤ, ʥʝ ʚʘʞʥʦ, 

ʧʘʪʝʥʪ ʵʪʦ ʠʣʠ ʥʝʪ [2]. 



250 

 

ʆʙʱʘʷ ʩʫʤʤʘ ʜʦʭʦʜʦʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ ʧʦ ʚʩʝʤ ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʦʥ ʦʩʫʱʝʩʪʚʣʷʝʪ ʥʘ ʦʩʥʦʚʝ ʧʘʪʝʥʪʘ, ʚ ʪʝʯʝʥʠʝ ʢʘʣʝʥʜʘʨʥʦʛʦ ʛʦʜʘ ʥʝ 

ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 60 ʤʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ [1, ʧʦʜʧ. 1 ʧ. 6 ʩʪ. 346.45]. 

ɺ ʩʣʫʯʘʝ ʫʪʨʘʪʳ ʧʨʘʚʘ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʧʘʪʝʥʪʘ ʧʦʜʘʪʴ ʟʘʷʚʣʝʥʠʝ ʥʘ 

ʧʦʣʫʯʝʥʠʝ ʥʦʚʦʛʦ ʤʦʞʥʦ ʙʫʜʝʪ ʫʞʝ ʩ ʥʘʯʘʣʘ ʩʣʝʜʫʶʱʝʛʦ ʢʘʣʝʥʜʘʨʥʦʛʦ ʛʦʜʘ. 

ʉʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʝʡ ʚ 2012 ʛʦʜʫ ʨʝʜʘʢʮʠʠ ʅʘʣʦʛʦʚʦʛʦ ʢʦʜʝʢʩʘ, ʙʠʟʥʝʩʤʝʥ, 

ʜʦʧʫʩʪʠʚʰʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʨʫʰʝʥʠʷ, ʪʝʨʷʣ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ 

ʩʧʝʮʨʝʞʠʤ ʥʘ ʪʨʠ ʛʦʜʘ [2]. 

ʉʧʠʩʦʢ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʳʝ ʚʳʜʘʸʪʩʷ ʧʘʪʝʥʪ, ʪʘʢʞʝ ʠʟʤʝʥʠʣʩʷ. 

ɺʦ-ʧʝʨʚʳʭ, ʥʘʠʤʝʥʦʚʘʥʠʷ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ 

ʆʙʱʝʨʦʩʩʠʡʩʢʠʤ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ ʫʩʣʫʛ ʥʘʩʝʣʝʥʠʶ, ʚʚʠʜʫ ʯʝʛʦ ʚ ʥʦʚʦʤ 

ʩʧʠʩʢʝ ʩʪʘʣʦ ʤʝʥʴʰʝ ʧʫʥʢʪʦʚ ï 47 ʧʨʦʪʠʚ 69, ʥʦ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʩʪʘʣʠ ʙʦʣʝʝ 

ʚʩʝʦʙʲʝʤʣʶʱʠʤʠ  ʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʧʦʟʠʮʠʡ ʠʟ ʩʪʘʨʦʛʦ 

ʩʧʠʩʢʘ. ɺʦ-ʚʪʦʨʳʭ, ʜʦʙʘʚʠʣʠʩʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʚʠʜʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʜʧʘʜʘʶʱʠʭ ʧʦʜ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʘʪʝʥʪʘ. ʕʪʦ: 

¶ ʭʠʤʠʯʝʩʢʘʷ ʯʠʩʪʢʘ, ʢʨʘʰʝʥʠʝ ʠ ʫʩʣʫʛʠ ʧʨʘʯʝʯʥʳʭ; 

¶ ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ ʧʦ ʧʝʨʝʚʦʟʢʝ ʧʘʩʩʘʞʠʨʦʚ ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ; 

¶ ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ ʧʦ ʧʝʨʝʚʦʟʢʝ ʛʨʫʟʦʚ ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ; 

¶ ʫʩʣʫʛʠ ʧʦ ʧʨʦʢʘʪʫ;  

¶ ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʫʩʣʫʛʠ; 

¶ ʨʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʯʝʨʝʟ ʦʙʲʝʢʪʳ ʩʪʘʮʠʦʥʘʨʥʦʡ 

ʪʦʨʛʦʚʦʡ ʩʝʪʠ ʩ ʧʣʦʱʘʜʴʶ ʪʦʨʛʦʚʦʛʦ ʟʘʣʘ ʥʝ ʙʦʣʝʝ 50 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ ʧʦ 

ʢʘʞʜʦʤʫ ʦʙʲʝʢʪʫ ʦʨʛʘʥʠʟʘʮʠʠ ʪʦʨʛʦʚʣʠ; 

¶ ʨʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʯʝʨʝʟ ʦʙʲʝʢʪʳ ʩʪʘʮʠʦʥʘʨʥʦʡ 

ʪʦʨʛʦʚʦʡ ʩʝʪʠ, ʥʝ ʠʤʝʶʱʠʝ ʪʦʨʛʦʚʳʭ ʟʘʣʦʚ, ʘ ʪʘʢʞʝ ʯʝʨʝʟ ʦʙʲʝʢʪʳ 

ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʪʦʨʛʦʚʦʡ ʩʝʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʚʝʜʝʥʦ ʦʛʨʘʥʠʯʝʥʠʝ ʜʣʷ ʧʘʪʝʥʪʘ ʧʦ ʫʩʣʫʛʘʤ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʧʠʪʘʥʠʷ: ʪʝʧʝʨʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʙʫʜʝʪ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ 

ʨʘʤʢʘʭ ʪʘʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʣʘ ʩ ʧʣʦʱʘʜʴʶ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʩʝʪʠʪʝʣʝʡ ʥʝ 

ʙʦʣʝʝ 50 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ ʧʦ ʢʘʞʜʦʤʫ ʦʪʜʝʣʴʥʦʤʫ ʦʙʲʝʢʪʫ. ɸ ʧʨʝʞʥʠʝ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʝ ʫʩʣʫʛʠ ʪʝʧʝʨʴ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʘ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

ʘʚʪʦʧʝʨʝʚʦʟʢʠ ʧʘʩʩʘʞʠʨʦʚ ʠ ʛʨʫʟʦʚ ʪʝʧʝʨʴ ʧʦʪʨʝʙʫʶʪ ʧʨʠʦʙʨʝʪʝʥʠʷ ʜʚʫʭ 

ʦʪʜʝʣʴʥʳʭ ʧʘʪʝʥʪʦʚ [4]. 

ʉʪʘʚʢʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʥʝ ʠʟʤʝʥʠʣʘʩʴ ï ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 6%. ʅʘʣʦʛʦʚʘʷ 

ʙʘʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʢ ʧʦʣʫʯʝʥʠʶ ʛʦʜʦʚʦʡ ʜʦʭʦʜ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚʣʘʩʪʷʤʠ ʩʫʙʲʝʢʪʦʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʕʪʘ ʩʫʤʤʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʴʰʝ 100 ʪʳʩʷʯ ʨʫʙʣʝʡ, ʘ 

ʝʝ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʨʘʟʤʝʨ ʩʦʩʪʘʚʣʷʝʪ 1 ʤʠʣʣʠʦʥ ʨʫʙʣʝʡ. 

ɺʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʣʫʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠ 

ʧʨʠʥʷʪʠʠ ʟʘʢʦʥʘ ʦ ʧʨʠʤʝʥʝʥʠʠ ʧʘʪʝʥʪʥʦʡ ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ 

ʚʘʨʴʠʨʦʚʘʪʴ ʫʢʘʟʘʥʥʳʝ ʣʠʤʠʪʳ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ [1, ʧ. 8 ʩʪ. 346.43]. 

ɿʘʢʦʥʦʤ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʩʫʤʤʳ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʜʦʭʦʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʝʜʥʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʝʤʥʳʭ 

ʨʘʙʦʪʥʠʢʦʚ ʠʣʠ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ.  
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ʈʝʛʠʦʥʘʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʠ ʠʤʝʶʪ ʧʨʘʚʦ ʚ ʪʨʠ ʨʘʟʘ ʫʚʝʣʠʯʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʚʦʟʤʦʞʥʦʛʦ ʢ ʧʦʣʫʯʝʥʠʶ ʛʦʜʦʚʦʛʦ ʜʦʭʦʜʘ ʜʣʷ ʪʘʢʠʭ 

ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʨʝʤʦʥʪ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʝʨʝʚʦʟʢʘ ʧʘʩʩʘʞʠʨʦʚ ʠ 

ʛʨʫʟʦʚ ʘʚʪʦ- ʠ ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʟʘʥʷʪʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʘ 

ʪʘʢʞʝ ʦʙʨʷʜʦʚʳʝ ʠ ʨʠʪʫʘʣʴʥʳʝ ʫʩʣʫʛʠ. ɺ ʜʝʩʷʪʴ ʨʘʟ ʤʦʛʫʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥ 

ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʜʦʭʦʜʦʚ ʜʣʷ ʙʠʟʥʝʩʤʝʥʦʚ, ʩʜʘʶʱʠʭ ʚ ʘʨʝʥʜʫ ʞʠʣʴʝ 

ʠ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʠ ʟʘʥʠʤʘʶʱʠʭʩʷ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʝʡ ʠ ʦʙʱʝʩʪʚʝʥʥʳʤ 

ʧʠʪʘʥʠʝʤ.  

ʈʘʟʤʝʨ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʜʦʭʦʜʘ ʧʦʜʣʝʞʠʪ ʠʥʜʝʢʩʘʮʠʠ, ʦʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ 

ʵʪʦ ʧʨʘʚʠʣʦ ʥʘʯʥʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʩ 2014 ʛʦʜʘ. 

ɽʩʣʠ ʧʘʪʝʥʪ ʧʦʣʫʯʝʥ ʥʘ ʩʨʦʢ ʜʦ 6 ʤʝʩʷʮʝʚ, ʟʘʧʣʘʪʠʪʴ ʥʘʣʦʛ ʥʫʞʥʦ ʚ 

ʨʘʟʤʝʨʝ ʧʦʣʥʦʡ ʩʫʤʤʳ ʥʝ ʧʦʟʜʥʝʝ 25 ʢʘʣʝʥʜʘʨʥʳʭ ʜʥʝʡ ʧʦʩʣʝ ʥʘʯʘʣʘ ʜʝʡʩʪʚʠʷ 

ʧʘʪʝʥʪʘ. ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦ ʧʘʪʝʥʪʝ ʥʘ ʩʨʦʢ ʦʪ 6 ʤʝʩʷʮʝʚ ʠ ʜʦ ʛʦʜʘ, 

ʥʘʣʦʛ ʫʧʣʘʯʠʚʘʝʪʩʷ ʚ ʨʘʟʤʝʨʝ ʦʜʥʦʡ ʪʨʝʪʠ ʩʫʤʤʳ ʚ ʪʝʯʝʥʠʝ 25 ʢʘʣʝʥʜʘʨʥʳʭ 

ʜʥʝʡ ʧʦʩʣʝ ʥʘʯʘʣʘ ʜʝʡʩʪʚʠʷ ʧʘʪʝʥʪʘ ʠ ʚ ʨʘʟʤʝʨʝ ʜʚʫʭ ʪʨʝʪʝʡ ï ʥʝ ʧʦʟʜʥʝʝ 30 

ʢʘʣʝʥʜʘʨʥʳʭ ʜʥʝʡ ʜʦ ʜʥʷ ʦʢʦʥʯʘʥʠʷ ʥʘʣʦʛʦʚʦʛʦ ʧʝʨʠʦʜʘ [2] . 

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʘʪʝʥʪʥʦʡ ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢ ʦʙʷʟʘʥ ʟʘʧʦʣʥʷʪʴ 

ʢʥʠʛʫ ʫʯʝʪʘ ʜʦʭʦʜʦʚ ʀʇ. ɺ ʢʥʠʛʝ ʥʫʞʥʦ ʙʫʜʝʪ ʫʢʘʟʳʚʘʪʴ ʚʩʶ ʧʦʣʫʯʝʥʥʫʶ 

ʚʳʨʫʯʢʫ. ʉʜʘʚʘʪʴ ʜʝʢʣʘʨʘʮʠʠ ʚ ʥʘʣʦʛʦʚʫʶ ʠʥʩʧʝʢʮʠʶ ʥʝ ʥʫʞʥʦ. ʇʘʪʝʥʪʥʘʷ 

ʩʠʩʪʝʤʘ ʚ 2013 ʛʦʜʫ ʥʝ ʦʩʚʦʙʦʞʜʘʝʪ ʦʪ ʚʝʜʝʥʠʷ ʢʘʩʩʦʚʦʡ ʢʥʠʛʠ, ʟʘʧʦʣʥʝʥʠʷ 

ʧʨʠʭʦʜʥʳʭ ʠ ʨʘʩʭʦʜʥʳʭ ʦʨʜʝʨʦʚ. 

ɼʣʷ ʧʣʘʪʝʣʴʱʠʢʦʚ ʧʘʪʝʥʪʘ ʚ 2013 ʛʦʜʫ (ʢʨʦʤʝ ʫʩʣʫʛ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʧʠʪʘʥʠʷ, ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʠ ʩʜʘʯʠ ʚ ʘʨʝʥʜʫ ʥʝʜʚʠʞʠʤʦʩʪʠ) ʩʪʨʘʭʦʚʳʝ 

ʚʟʥʦʩʳ ʚ ʇʝʥʩʠʦʥʥʳʡ ʬʦʥʜ ʩʥʠʞʝʥʳ, ʦʙʱʘʷ ʩʪʘʚʢʘ ʚʟʥʦʩʦʚ ʩʦʩʪʘʚʣʷʝʪ 20%. 

ɺʟʥʦʩʳ ʚ ʌʦʥʜ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʠ ʌʝʜʝʨʘʣʴʥʳʡ ʬʦʥʜ ʦʙʷʟʘʪʝʣʴʥʦʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʥʝ ʥʘʯʠʩʣʷʶʪʩʷ [3]. 
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ʇʈʆɹʃɽʄʓ ʆʈɻɸʅʀɿɸʎʀʀ ʀ ʌʀʅɸʅʉʀʈʆɺɸʅʀʗ 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɻʆ ʇʈʆʎɽʉʉɸ  

ɺ ʈɸʁʆʅɸʍ ʉɽʃʔʉʂʆʁ ʄɽʉʊʅʆʉʊʀ 

ɽ.ʉ. ʉʝʣʠʚʘʥʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ɺ.ɺ. ʋʛʣʠʥʩʢʘʷ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ  

 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʦʙʨʘʟʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʵʣʝʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʯʝʣʦʚʝʢʫ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʠ ʚ ʫʩʣʦʚʠʷʭ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ɺ ʉʉʉʈ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʠ ʨʘʟʚʠʪʘ ʩʠʩʪʝʤʘ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʦʜʥʘʢʦ ʩ ʨʘʩʧʘʜʦʤ ʉʪʨʘʥʳ ʉʦʚʝʪʦʚ ʥʘʩʪʫʧʠʣʦ ʪʷʞʸʣʦʝ ʚʨʝʤʷ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ.  ʈʦʩʩʠʡʩʢʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ʩʪʦʣʢʥʫʣʦʩʴ ʩ ʨʷʜʦʤ 

ʧʦʣʠʪʠʯʝʩʢʠʭ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, 

ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʠ, ʚ ʦʩʥʦʚʥʦʤ, ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʅʘ ʬʦʥʝ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ ʤʳ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ ʟʘʤʝʪʥʦ 

ʦʪʩʪʘʶʱʠʝ ʚ ʨʘʟʚʠʪʠʠ  ʨʝʛʠʦʥʳ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʢʘʢ ʚ ʩʬʝʨʝ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʪʘʢ ʠ ʚ ʩʬʝʨʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʌʝʜʝʨʘʣʴʥʳʡ ʠ ʤʝʩʪʥʳʝ ʙʶʜʞʝʪʳ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʩʦʜʝʨʞʘʪʴ ʧʦʣʥʦʮʝʥʥʳʝ 

ʫʯʝʙʥʳʝ ʫʯʨʝʞʜʝʥʠʝ ʚʦ ʚʩʝʭ ʜʝʨʝʚʥʷʭ, ʩʸʣʘʭ ʠ ʧʦʩʸʣʢʘʭ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ:  

1. ɼʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʨʘʡʦʥʘʭ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʦʩʪʘʚʣʷʝʪ 

ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ, ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʠ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʩʪʨʝʤʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪʩʷ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʙʱʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʦ ʢʘʢ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʪʘʢ ʠ ʚʥʝ ʜʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʪ.ʝ. ʚ ʬʦʨʤʝ ʩʝʤʝʡʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʨʛʘʥʳ 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʚʝʜʫʪ ʫʯʝʪ ʜʝʪʝʡ, ʠʤʝʶʱʠʭ 

ʧʨʘʚʦ ʥʘ ʧʦʣʫʯʝʥʠʝ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ ʠ ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʷʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʠ ʬʦʨʤ ʧʦʣʫʯʝʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʦʜʠʪʝʣʷʤʠ (ʟʘʢʦʥʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ) ʜʝʪʝʡ 

[1].  

2. ɺʪʦʨʘʷ ʧʨʠʯʠʥʘ ʚʳʪʝʢʘʝʪ ʠʟ ʧʝʨʚʦʡ, ʵʪʦ ʜʝʬʠʮʠʪ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠ 

ʤʝʩʪʥʳʭ ʙʶʜʞʝʪʦʚ. ʊʘʢ ʢʘʢ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʛʘʨʘʥʪʠʨʫʶʪʩʷ 

ʦʙʱʝʜʦʩʪʫʧʥʦʩʪʴ ʠ ʙʝʩʧʣʘʪʥʦʩʪʴ ʜʦʰʢʦʣʴʥʦʛʦ, ʥʘʯʘʣʴʥʦʛʦ ʦʙʱʝʛʦ, ʦʩʥʦʚʥʦʛʦ 

ʦʙʱʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʛʦʩʫʜʘʨʩʪʚʦ ʚʳʥʫʞʜʝʥʦ ʟʘʪʨʘʯʠʚʘʪʴ ʥʘ 

ʢʘʞʜʦʝ ʫʯʝʙʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʝʤʘʣʳʝ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ. ʈʘʩʭʦʜʳ ʥʘʯʠʥʘʶʪʩʷ 

ʩ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʯʘʩʪʠ (ʵʪʦ ʠ ʩʦʜʝʨʞʘʥʠʝ ʟʜʘʥʠʷ,  ʠ ʦʙʝʩʧʝʯʝʥʠʝ 

ʚʦʜʦʩʥʘʙʞʝʥʠʝʤ ʠ ʢʘʥʘʣʠʟʘʮʠʝʡ, ʵʣʝʢʪʨʦ- ʠ ʵʥʝʨʛʦʨʝʩʫʨʩʘʤʠ, ʦʪʦʧʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʦʡ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʤʝʱʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʝʙʝʣʴʶ ʠ ʪʝʭʥʠʢʦʡ, ʘ 

ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, ʫʯʝʙʥʳʭ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʜʣʷ ʚʩʝʛʦ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʫʨʩʘ ʢʘʢ ʧʦ ʧʨʝʜʤʝʪʘʤ, ʪʘʢ ʠ ʧʦ ʫʨʦʚʥʶ) ʠ 

ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʧʦʜʙʦʨʦʤ ʢʘʜʨʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʟʘʪʨʘʪʘʤʠ 

ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʥʦʮʝʥʥʳʭ ʰʢʦʣ ʚʦ ʚʩʝʭ 

ʜʝʨʝʚʥʷʭ, ʩʸʣʘʭ ʠ ʧʦʩʸʣʢʘʭ ʷʚʣʷʝʪʩʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ 
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ʧʨʦʙʣʝʤʳ ʦʢʘʟʘʣʦʩʴ ʧʨʦʩʪʳʤ. ʐʢʦʣʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʙʦʣʝʝ ʢʨʫʧʥʦʡ ʠ 

ʨʘʟʚʠʪʦʡ ʠʟ ʜʝʨʝʚʝʥʴ ʨʘʡʦʥʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʥʝʡ ʧʨʦʞʠʚʘʝʪ ʥʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ ʥʫʞʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʪʘʢʞʝ ʵʪʫ ʰʢʦʣʫ ʧʦʩʝʱʘʶʪ ʜʝʪʠ ʠʟ 

ʙʣʠʞʘʡʰʠʭ ʩʸʣ ʠ ʜʝʨʝʚʝʥʴ. 

ɺʩʸ ʵʪʦ ʜʦʩʪʘʚʣʷʝʪ ʙʦʣʴʰʠʝ ʥʝʫʜʦʙʩʪʚʘ ʢʘʢ ʜʝʪʷʤ ʜʦʰʢʦʣʴʥʦʛʦ ʠ 

ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʪʘʢ ʠ ʠʭ ʨʦʜʠʪʝʣʷʤ (ʟʘʢʦʥʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ). ɺ 

ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʦʜʥʦ ʫʯʝʙʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ ʥʘ ʜʚʝ, ʪʨʠ, ʘ ʠʥʦʛʜʘ ʠ ʙʦʣʝʝ ʙʣʠʟʣʝʞʘʱʠʭ ʜʝʨʝʚʝʥʴ ʠ ʩʸʣ. ʂʘʢ 

ʜʦʙʠʨʘʪʴʩʷ  ʜʝʪʷʤ, ʝʩʣʠ ʰʢʦʣʘ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʘʚʪʦʙʫʩ ʧʦ ʧʨʠʯʠʥʝ ʧʦʣʦʤʢʠ 

ʠʣʠ ʝʛʦ ʦʪʩʫʪʩʪʚʠʷ, ʘ ʫ ʨʦʜʠʪʝʣʝʡ ʥʝʪ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ? ʆʪʚʝʪ ʧʨʦʩʪ: 

ʧʝʰʢʦʤ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ, ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʛ. 

ʂʘʢʦʡ ʨʦʜʠʪʝʣʴ ʦʪʧʨʘʚʠʪ ʩʚʦʸ ʥʝʥʘʛʣʷʜʥʦʝ ʯʘʜʦ ʚ ʣʠʚʝʥʴ, ʤʝʪʝʣʴ, ʤʦʨʦʟ ʠʣʠ 

ʟʠʤʥʶʶ ʩʪʫʞʫ, ʧʦ ʩʫʛʨʦʙʘʤ ʠʣʠ ʨʘʟʤʳʪʳʤ ʧʨʦʩʸʣʦʯʥʳʤ ʜʦʨʦʛʘʤ ʚ ʰʢʦʣʫ, 

ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʢʦʪʦʨʦʡ ʠʟʤʝʨʷʝʪʩʷ ʢʠʣʦʤʝʪʨʘʤʠ? ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʜʘʞʝ ʥʘʣʠʯʠʝ 

ʰʢʦʣʴʥʦʛʦ ʘʚʪʦʙʫʩʘ ʥʝ ʠʩʧʨʘʚʠʪ ʩʠʪʫʘʮʠʶ, ʪ.ʢ. ʧʦʤʠʤʦ ʚʩʝʭ ʧʨʦʯʠʭ ʧʨʦʙʣʝʤ 

ʜʦʨʦʛʠ ʚ ʪʘʢʠʭ ʨʘʡʦʥʘʭ ʪʘʢʞʝ ʦʩʪʘʚʣʷʶʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʦʢʨʘʱʝʥʠʷ ʩʝʪʠ ʩʝʣʴʩʢʠʭ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʩʪʘʚʢʠ ʢ ʥʠʤ ʜʝʪʝʡ ʦʙʦʩʪʨʠʣʘʩʴ ʧʨʦʙʣʝʤʘ ʜʦʩʪʫʧʥʦʩʪʠ ʜʣʷ 

ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʫʩʣʫʛ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʉʥʠʞʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʨʦʩʩʠʡʩʢʠʭ ʛʨʘʞʜʘʥ ʥʝʩʝʪ ʫʛʨʦʟʫ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ. ʆʨʛʘʥʠʟʘʮʠʷ ʢɻʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʨʘʟʚʠʪʠʷ ʧʦʜʚʝʣʘ ʠ ʦʧʫʙʣʠʢʦʚʘʣʘ ʠʪʦʛʠ ʯʝʪʚʝʨʪʦʛʦ 

ʛʣʦʙʘʣʴʥʦʛʦ ʨʝʡʪʠʥʛʘ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ PISA-2009. ʊʝʩʪʠʨʦʚʘʣʠʩʴ 

ʟʥʘʥʠʷ 15-ʣʝʪʥʠʭ ʰʢʦʣʴʥʠʢʦʚ ʠʟ 57 ʩʪʨʘʥ ʤʠʨʘ.  ʈʦʩʩʠʠ ʚ ʵʪʦʤ ʛʦʜʫ ʥʘʭʦʜʠʪʩʷ 

ʥʘ 40-43-ʤ ʤʝʩʪʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʤʝʪʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ. ɺ ʦʙʱʝʤ ʞʝ 

ʨʝʡʪʠʥʛʝ ʈʦʩʩʠʷ ï ʥʘ 41-ʤ ʤʝʩʪʝ. ɺ ʧʨʝʜʳʜʫʱʝʤ ʮʠʢʣʝ ʪʝʩʪʠʨʦʚʘʥʠʷ, PISA-

2006, ʈʦʩʩʠʷ ʥʘʭʦʜʠʣʘʩʴ ʥʝʩʢʦʣʴʢʠʤʠ ʩʪʨʦʯʢʘʤʠ ʚʳʰʝ, ʥʘ 32-37 ʤʝʩʪʝ. ʈʘʥʝʝ 

ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʣʫʯʰʝ: ʚ 2003 ʛʦʜʫ ï 20-30 ʤʝʩʪʘ ʧʦ ʨʘʟʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ, ʚ 

2000 ʛʦʜʫ ï 21-25 ʤʝʩʪʘ. ʉʝʡʯʘʩ ʈʦʩʩʠʷ ʚʦʰʣʘ ʚ ʛʨʫʧʧʫ ʩʪʨʘʥ, ʯʴʠ ʰʢʦʣʴʥʠʢʠ 

ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ çʥʠʞʝ ʩʨʝʜʥʝʛʦè ʫʨʦʚʥʷ [2]. 

ɽʩʣʠ ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʩʪʨʘʥʝ ʚ ʮʝʣʦʤ çʥʠʞʝ ʩʨʝʜʥʝʛʦè, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʝʤ ʧʨʝʜʩʪʘʚʠʪʴ, ʢʘʢʦʡ ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ.  

3 ʜʝʢʘʙʨʷ 2002 ʛʦʜʘ ʚʳʰʣʦ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ˉ858 çʆ 

ʌʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʝ çʉʦʮʠʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʩʝʣʘ ʜʦ 2012 ʛʦʜʘè, 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʠʨʦʚʘʣʦʩʴ ʦʪ 31ʷʥʚʘʨʷ 2009 

ʛʦʜʘ. ɿʘʷʚʣʝʥʥʳʡ ʧʝʨʝʯʝʥʴ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʚʢʣʶʯʠʣ: 

¶  ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ 

ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʨʘʩʰʠʨʝʥʠʝ ʨʳʥʢʘ ʪʨʫʜʘ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʠ 

ʦʙʝʩʧʝʯʝʥʠʝ ʝʛʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ; 

¶  ʧʦʚʳʰʝʥʠʝ ʧʨʝʩʪʠʞʥʦʩʪʠ ʧʨʦʞʠʚʘʥʠʷ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ; 

¶  ʫʣʫʯʰʝʥʠʝ ʞʠʣʠʱʥʳʭ ʫʩʣʦʚʠʡ ʛʨʘʞʜʘʥ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʩʝʣʴʩʢʦʡ 
ʤʝʩʪʥʦʩʪʠ, ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʳʤ ʞʠʣʴʝʤ ʤʦʣʦʜʳʭ ʩʝʤʝʡ ʠ ʤʦʣʦʜʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʩʝʣʝ; 
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¶  ʫʣʫʯʰʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ; 

¶  ʨʘʩʰʠʨʝʥʠʝ ʩʝʪʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʩ ʪʚʝʨʜʳʤ ʧʦʢʨʳʪʠʝʤ ʚ ʩʝʣʴʩʢʦʡ 
ʤʝʩʪʥʦʩʪʠ ʠ ʠʭ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʠ ʪ.ʜ.  

ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʧʦʣʘʛʘʣʘʩʴ ʚ ʪʨʠ ʵʪʘʧʘ ʚ ʧʝʨʠʦʜ ʩ 2003 

ʧʦ 2012 ʛʦʜ [3]. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʥʦ ʩʫʜʠʪʴ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʫʩʧʝʰʥʦ 

ʧʨʦʰʣʦ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʠ ʟʘʜʘʯ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʦʡ ʬʝʜʝʨʘʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʦʡ. ɺʦʟʤʦʞʥʦ, ʥʝʢʦʪʦʨʳʝ ʮʝʣʠ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ, ʘ ʟʘʜʘʯʠ 

ʚʳʧʦʣʥʝʥʳ,  ʦʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʈʦʩʩʠʠ ʥʘ ʬʦʥʝ ʜʨʫʛʠʭ 

ʩʪʨʘʥ ʚʝʩʴʤʘ ʫʜʨʫʯʘʝʪ ʠ ʟʘʩʪʘʚʣʷʝʪ ʫʞʝ ʩʝʡʯʘʩ ʩʝʨʴʸʟʥʦ ʟʘʜʫʤʘʪʴʩʷ ʦ ʪʦʤ, 

ʢʘʢʦʡ ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʫʯʠʪ çʥʦʚʦʝè ʧʦʢʦʣʝʥʠʝ ʠ ʥʘʰʠ ʜʝʪʠ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ  ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ˉ 273-

ʌɿ ʦʪ 29 ʜʝʢʘʙʨʷ 2012 ʛʦʜʘ, ʚʩʪʫʧʘʶʱʠʡ ʚ ʩʠʣʫ ʩ 1 ʩʝʥʪʷʙʨʷ 2013 ʛʦʜʘ. 

2. ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʪʦʛʘʭ ʯʝʪʚʝʨʪʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʨʝʡʪʠʥʛʘ ʰʢʦʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ PISA-2009 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] http://polozov.nemi-ekb.ru. 

3. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 03.12.2002 ˉ858 (ʨʝʜ. ʦʪ 

31.01.2009) çʆ ʌʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʝ çʉʦʮʠʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʩʝʣʘ ʜʦ 

2012 ʛʦʜʘè. http://www.referent.ru 

 

ʀʉʊʆʏʅʀʂʀ ʌʀʅɸʅʉʀʈʆɺɸʅʀʗ ʇʈɽɼʇʈʀʗʊʀʁ ʄɸʃʆɻʆ 

ɹʀɿʅɽʉɸ ɺ ɸʃʊɸʁʉʂʆʄ ʂʈɸɽ 

ɸ.ɺ. ʉʪʨʠʢʫʥʦʚʘ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʄ.ɺ. ɺʦʣʢʦʚʘ 

ʈʫʙʮʦʚʩʢʠ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʇʝʨʩʧʝʢʪʠʚʘ ʨʘʟʚʠʪʠʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʚʩʝʩʪʦʨʦʥʥʝʡ 

ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ. ɺ ʵʪʦʤ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʤʦʞʝʪ ʠʛʨʘʪʴ ʨʦʩʪ ʤʘʣʦʛʦ 

ʙʠʟʥʝʩʘ, ʧʦʵʪʦʤʫ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘʜʦ ʫʜʝʣʷʪʴ ʨʘʩʰʠʨʝʥʠʶ ʩʬʝʨʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ. ʕʢʦʥʦʤʠʯʥʦʩʪʴ 

ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʠ ʝʛʦ ʫʟʢʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʳʥʢʘ, ʬʦʨʤʠʨʫʷ ʤʝʩʪʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʉʦʟʜʘʚʘʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʤʘʣʳʡ ʙʠʟʥʝʩ ʧʨʝʧʷʪʩʪʚʫʝʪ ʦʪʪʦʢʫ ʨʘʙʦʯʝʡ 

ʩʠʣʳ. ʕʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʩʪʘʪʫʩʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ [2, ʩ. 126-

127]. 

ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʚʠʪʠʷ ʩʬʝʨʳ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʨʦʣʴ ʚ ʨʝʰʝʥʠʠ ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʟʘʜʘʯ ʨʝʛʠʦʥʘ. ʇʦ ʜʘʥʥʳʤ ɸʣʪʘʡʢʨʘʡʩʪʘʪʘ,  ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2012 ʚ 

ʨʝʛʠʦʥʝ ʜʝʡʩʪʚʫʝʪ ʙʦʣʝʝ 100 ʪʳʩʷʯ (100,5) ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. ɼʠʥʘʤʠʢʫ ʢʦʣʠʯʝʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʡ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ 

ʧʦ ʪʘʙʣʠʮʝ 1 [3]. ʆʙʱʝʝ ʯʠʩʣʦ ʨʘʙʦʪʘʶʱʠʭ ʚ ʤʘʣʦʤ ʠ ʩʨʝʜʥʝʤ ʙʠʟʥʝʩʝ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 478,7 ʪʳʩʷʯ ʯʝʣʦʚʝʢ, ʠʣʠ 41% ʟʘʥʷʪʳʭ ʚ ʵʢʦʥʦʤʠʢʝ ʢʨʘʷ. ʇʦ 

http://www.referent.ru/
http://polozov.nemi-ekb.ru/
http://www.referent.ru/
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ʢʦʣʠʯʝʩʪʚʫ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʢʨʘʡ ʩʪʘʙʠʣʴʥʦ ʚʭʦʜʠʪ ʚ ʪʨʦʡʢʫ ʣʠʜʝʨʦʚ 

ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʠ ʚ ʜʚʘʜʮʘʪʢʫ ʚʝʜʫʱʠʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ [4]. 

 

ʊʘʙʣʠʮʘ 1 

ʂʦʣʠʯʝʩʪʚʦ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

 

ɼʠʥʘʤʠʢʫ ʯʠʩʣʘ ʟʘʥʷʪʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʩʦʞʥʦ 

ʧʨʦʩʣʝʜʠʪʴ ʧʦ ʪʘʙʣʠʮʝ 2. ʀʟ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʯʠʩʣʦ ʟʘʥʷʪʳʭ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʟ ʛʦʜʘ ʚ ʛʦʜ [3]. 

 

ʊʘʙʣʠʮʘ 2 

ʈʘʙʦʪʥʠʢʠ ʩʧʠʩʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

2007 

2008 2009 2010 2011 

ʚʩʝʛʦ 

ʠʟ ʥʠʭ 

ʤʠʢʨʦ-

ʧʨʝʜʧʨʠʷ-

ʪʠʷ 

ʚʩʝʛʦ 

ʠʟ ʥʠʭ 

ʤʠʢʨʦ-

ʧʨʝʜʧʨʠʷ-

ʪʠʷ 

ʚʩʝʛʦ 

ʠʟ ʥʠʭ 

ʤʠʢʨʦ-

ʧʨʝʜʧʨʠʷ-

ʪʠʷ 

ʚʩʝʛʦ 

ʠʟ ʥʠʭ 

ʤʠʢʨʦ-

ʧʨʝʜʧʨʠʷ-

ʪʠʷ 

ɺʩʝʛʦ 133017 158488 33854 148549 45400 171824 55995 168507 

 

ʇʨʦʙʣʝʤʘʤʠ ʚ ʨʘʟʚʠʪʠʠ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ 

ʦʩʪʘʶʪʩʷ: 

¶  ʥʠʟʢʠʡ ʪʝʤʧ ʨʦʩʪʘ ʢʦʣʠʯʝʩʪʚʘ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ 

(ʉʄʇ); 

¶  ʩʥʠʞʝʥʠʝ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʉʄʇ ʚ ʙʶʜʞʝʪʳ ʚʩʝʭ ʫʨʦʚʥʝʡ; 

¶  ʥʠʟʢʘʷ ʜʦʣʷ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʩʬʝʨʝ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ; 

¶  ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʨʝʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) 
ʭʦʟʷʡʩʪʚ; 

¶  ʦʛʨʘʥʠʯʝʥʥʳʡ ʜʦʩʪʫʧ ʉʄʇ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ; 

¶  ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʶʨʠʜʠʯʝʩʢʠʭ (ʵʢʦʥʦʤʠʯʝʩʢʠʭ) ʟʥʘʥʠʡ ʉʄʇ; 

¶  ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʉʄʇ, ʩʧʦʩʦʙʥʳʭ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʳʥʢʘʭ. 

ɺʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʨʘʟʚʠʪʠʷ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʨʘʩʩʤʦʪʨʠʤ ʚʘʞʥʝʡʰʠʝ ʠʟ ʥʠʭ. 

ɼʣʷ ʥʘʯʘʣʘ ʨʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ ʧʦʜʜʝʨʞʢʠ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʚ ɸʣʪʘʡʩʢʦʤ 

ʢʨʘʝ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 

ɻʣʘʚʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ɸʜʤʠʥʠʩʪʨʘʮʠʷ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʋʧʨʘʚʣʝʥʠʝ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʧʦ ʨʘʟʚʠʪʠʶ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʫʶ 

 
2007 

2008 2009 2010 2011 

ʚʩʝʛʦ 

ʠʟ ʥʠʭ 

ʤʠʢʨʦ-

ʧʨʝʜʧʨʠ-

ʷʪʠʷ 

ʚʩʝʛʦ 

ʠʟ ʥʠʭ 

ʤʠʢʨʦ-

ʧʨʝʜʧʨʠ-

ʷʪʠʷ 

ʚʩʝʛʦ 

ʠʟ ʥʠʭ 

ʤʠʢʨʦ-

ʧʨʝʜʧʨʠ-

ʷʪʠʷ 

ʚʩʝʛʦ 

ʠʟ ʥʠʭ 

ʤʠʢʨʦ-

ʧʨʝʜʧʨʠ-

ʷʪʠʷ 

ɺʩʝʛʦ 16246 21773 13957 26401 22724 26601 22915 31548 28168 
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ʢʦʤʠʩʩʠʶ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʙʘʨʴʝʨʦʚ ʚ ʨʘʟʚʠʪʠʠ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. 

ɺ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʩʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʠʩʪʦʯʥʠʢʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1. ʉʠʩʪʝʤʘ ʧʦʜʜʝʨʞʢʠ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ 

 

1. ʎʝʣʝʚʳʝ ʛʨʘʥʪʳ 

ʎʝʣʝʚʳʝ ʛʨʘʥʪʳ ʥʘʯʠʥʘʶʱʠʤ ʩʫʙʲʝʢʪʘʤ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ï 

ʩʫʙʩʠʜʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ ʠ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ ï 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ, ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʥʘ ʙʝʟʚʦʟʤʝʟʜʥʦʡ ʠ 

ʙʝʟʚʦʟʚʨʘʪʥʦʡ ʦʩʥʦʚʝ ʥʘ ʫʩʣʦʚʠʷʭ ʜʦʣʝʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʮʝʣʝʚʳʭ ʨʘʩʭʦʜʦʚ 

ʧʦ ʨʝʛʠʩʪʨʘʮʠʠ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ, 

ʨʘʩʭʦʜʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʯʘʣʦʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩ ʘʨʝʥʜʦʡ ʧʦʤʝʱʝʥʠʡ, ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʘ 

ʪʘʢʞʝ ʚʳʧʣʘʪ ʧʦ ʧʝʨʝʜʘʯʝ ʧʨʘʚ ʥʘ ʬʨʘʥʰʠʟʫ. 

ɻʨʘʥʪʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʫʧʨʘʚʣʝʥʠʝʤ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʧʦ ʨʘʟʚʠʪʠʶ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦ ʠʪʦʛʘʤ ʧʨʦʚʦʜʠʤʳʭ ʠʤ 

ʢʦʥʢʫʨʩʦʚ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʤ ʠʣʠ 

ʫʯʨʝʜʠʪʝʣʝʤ (ʫʯʨʝʜʠʪʝʣʷʤʠ) ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʩʣʫʞʙʳ ʟʘʥʷʪʦʩʪʠ [1].  

 

ɸʣʪʘʡʩʢʦʝ ʢʨʘʝʚʦʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʝ ʩʦʙʨʘʥʠʝ 

ʂʦʤʠʪʝʪ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʝ ʠ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ʆʙʱʝʩʪʚʝʥʥʳʡ ʩʦʚʝʪ ʧʦ 

ʨʘʟʚʠʪʠʶ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʧʨʠ 

ɻʫʙʝʨʥʘʪʦʨʝ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ 

ʋʧʨʘʚʣʝʥʠʝ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ 

ʧʦ ʪʨʫʜʫ ʠ ʟʘʥʷʪʦʩʪʠ 

ɸɼʄʀʅʀʉʊʈɸʎʀʗ 

ɸʃʊɸʁʉʂʆɻʆ ʂʈɸʗ 

- ʫʧʨʘʚʣʝʥʠʝ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ 

ʧʦ ʨʘʟʚʠʪʠʶ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠ 

ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

- ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʘʷ ʢʦʤʠʩʩʠʷ 

ʧʦ ʫʩʪʨʘʥʝʥʠʶ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʙʘʨʴʝʨʦʚ ʚ 

ʨʘʟʚʠʪʠʝ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ 

105 ʦʙʱʝʩʪʚʝʥʥʳʭ 

 ʦʙʲʝʜʠʥʝʥʠʡ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ 

 

ʀʠ                                                                                          

 

 

 

 

 
é ʧʨʦʯʠʝ 5 

ʅʇ çɸʣʪʘʡʩʢʠʡ ʩʦʶʟ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ 

38 ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚ 

ʉʦʶʟ ʢʨʝʩʪʴʷʥʩʢʠʭ ʠ 

ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ 

16 ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚ 

ɸʣʪʘʡʩʢʘʷ ʪʦʨʛʦʚʦ-

ʧʨʦʤʳʰʣʝʥʥʘʷ ʧʘʣʘʪʘ 

5 ʬʠʣʠʘʣʦʚ 

ɸʣʪʘʡʩʢʠʡ ʙʘʥʢʦʚʩʢʠʡ 

ʩʦʶʟ 

ɸʣʪʘʡʩʢʠʡ 

ʛʘʨʘʥʪʠʡʥʳʡ 

ʬʦʥʜ 

ɸʣʪʘʡʩʢʠʡ 

ʬʦʥʜ 

ʤʠʢʨʦʟʘʡʤʦʚ 

ʂɻʋ 

çɸʣʪʘʡʩʢʠʡ 

ʨʝʛʠʦʥʘʣʴʥʳʡ 

ʨʝʩʫʨʩʥʳʡ 

ʮʝʥʪʨ 

ʂɻʋ çɸʣʪʘʡʩʢʠʡ  

ʙʠʟʥʝʩ-ʠʥʢʫʙʘʪʦʨè 

ʎʝʥʪʨ ʧʦʜʜʝʨʞʢʠ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ 

71 ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʥʩʫʣʴʪʘʪʠʚʥʳʡ ʮʝʥʪʨ  

ʚ ʛʦʨʦʜʘʭ ʠ ʨʘʡʦʥʘʭ 

ʆʪʜʝʣʳ ʚ ʘʜʤʠʥʠʩʪʨʘʮʠʷʭ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ 

ɸʣʪʘʡʩʢʠʡ 

ʨʝʛʠʦʥʘʣʴʥʳʡ ʬʦʥʜ 

ʩʦʜʝʡʩʪʚʠʷ ʨʘʟʚʠʪʠʶ 

ʤʘʣʳʭ ʬʦʨʤ 

ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʩʬʝʨʝ 
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2. ɸʣʪʘʡʩʢʠʡ ʛʘʨʘʥʪʠʡʥʳʡ ʬʦʥʜ (ɸɻʌ) 

ʉʨʝʜʩʪʚʘ ʌʦʥʜʘ, ʧʦʩʪʫʧʠʚʰʠʝ ʠʟ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʦʚ 

ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚ ɸɻʌ ʧʦ 

ʜʦʛʦʚʦʨʘʤ ʧʦʨʫʯʠʪʝʣʴʩʪʚʘ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʶʪ 96 ʤʣʥ. ʨʫʙʣʝʡ. ɺ 

ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʧʣʘʥʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʌʦʥʜʘ ʝʱʝ ʥʘ 150 ʤʣʥ. ʨʫʙʣʝʡ. 

ʌʦʥʜ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʨʫʯʠʪʝʣʴʩʪʚʘ ʧʦ ʢʨʝʜʠʪʘʤ, ʧʦʣʫʯʘʝʤʳʤ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ ʠ ʶʨʠʜʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ, ʦʪʥʦʩʷʱʠʤʩʷ 

ʢ ʩʬʝʨʝ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʮʝʣʴʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʚʣʝʢʘʝʤʳʭ ʢʨʝʜʠʪʥʳʭ ʩʨʝʜʩʪʚ ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʟʜʘʥʠʝ ʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʝʢʪʦʚ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠʦʙʨʝʪʝʥʠʷ ʠ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʧʦʨʫʯʠʪʝʣʴʩʪʚ, ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʦʪʥʦʰʝʥʠʠ ʦʜʥʦʛʦ ʟʘʝʤʱʠʢʘ, ʥʝ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 10 ʤʣʥ. 

ʨʫʙʣʝʡ. ʇʦʨʫʯʠʪʝʣʴʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʌʦʥʜʦʤ ʥʘ ʙʝʟʚʦʟʤʝʟʜʥʦʡ ʦʩʥʦʚʝ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʙʘʥʢʦʚʩʢʦʡ ʛʘʨʘʥʪʠʠ (ʩʪʦʠʤʦʩʪʴ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 4% ʛʦʜʦʚʳʭ 

ʦʪ ʩʫʤʤʳ ʙʘʥʢʦʚʩʢʦʡ ʛʘʨʘʥʪʠʠ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ ï ʧʦʨʫʯʠʪʝʣʴʩʪʚʦ ʬʦʥʜʘ 

ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʛʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʜʦʨʦʛʠʭ ʙʝʟʟʘʣʦʛʦʚʳʭ 

ʢʨʝʜʠʪʦʚ, ʩʪʘʚʢʠ ʧʦ ʢʦʪʦʨʳʤ ʟʘʚʳʰʝʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ 

ʢʨʝʜʠʪʘʤʠ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʚʦʙʦʜʥʳʝ ʩʨʝʜʩʪʚʘ ʌʦʥʜʘ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʜʝʧʦʟʠʪʳ ʙʘʥʢʦʚ-ʧʘʨʪʥʝʨʦʚ. 

ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʥʘʢʦʧʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ɸʣʪʘʡʩʢʦʛʦ ʛʘʨʘʥʪʠʡʥʦʛʦ ʬʦʥʜʘ ʠ 

ʧʦʟʚʦʣʷʝʪ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʦʙʲʝʤʝ ʬʠʥʘʥʩʠʨʦʚʘʪʴ ʪʝʢʫʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʬʦʥʜʘ 

ʧʦ ʨʘʟʚʠʪʠʶ ʩʠʩʪʝʤʳ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʦʨʫʯʠʪʝʣʴʩʪʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ ʢʨʘʷ 

[5]. 

3. ɸʣʪʘʡʩʢʠʡ ʬʦʥʜ ʤʠʢʨʦʟʘʡʤʦʚ (ɸʌʄ) 

ʉʦʟʜʘʥ ɸʜʤʠʥʠʩʪʨʘʮʠʝʡ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ ʣʠʮʝ ʋʧʨʘʚʣʝʥʠʷ ʧʦ ʨʘʟʚʠʪʠʶ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ 2009 ʛʦʜʫ ʩ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʟʘʝʤʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʩʦʟʜʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʘʤʦʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʠʥʠʮʠʘʪʠʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʈʘʟʤʝʨ 

ʌʦʥʜʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 117 ʤʣʥ. ʨʫʙʣʝʡ. 

ʌʦʥʜ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʠʢʨʦʟʘʡʤʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ ʠ 

ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʨʠʪʝʨʠʷʤ ʩʫʙʲʝʢʪʘ ʤʠʢʨʦ- ʠ 

ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʇʨʠ ʵʪʦʤ ʮʝʣʴʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʢʨʦʟʘʡʤʘ ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʟʜʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʙʠʟʥʝʩʘ, ʧʦʧʦʣʥʝʥʠʝ ʦʙʦʨʦʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʜʨʫʛʠʝ 

ʮʝʣʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʄʠʢʨʦʟʘʡʤʳ ʨʘʟʤʝʨʦʤ ʜʦ 1 ʤʠʣʣʠʦʥʘ ʨʫʙʣʝʡ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ ʥʘ ʚʦʟʚʨʘʪʥʦʡ ʠ ʚʦʟʤʝʟʜʥʦʡ ʦʩʥʦʚʝ ʩʨʦʢʦʤ ʜʦ 12 ʤʝʩʷʮʝʚ. 

ʇʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʩʫʙʲʝʢʪʦʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʷʚʣʷʝʪʩʷ ʨʘʟʤʝʨ 

ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ ʟʘ ʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦʟʘʡʤʦʤ, ʢʦʪʦʨʳʡ ʥʝ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 

ʩʪʘʚʢʫ ʨʝʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʎɹ ʈʌ ʧʣʶʩ ʧʷʪʴ ʧʨʦʮʝʥʪʥʳʭ ʧʫʥʢʪʦʚ. 
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ɺʳʧʦʣʥʝʥʠʝ ʦʙʷʟʘʪʝʣʴʩʪʚ ʟʘʝʤʱʠʢʘ ʧʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʤ ʤʠʢʨʦʟʘʡʤʘʤ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʦʛʦʚʦʨʘʤʠ ʟʘʣʦʛʘ ʠ ʧʦʨʫʯʠʪʝʣʴʩʪʚʘ [6]. 

ʄʘʣʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʘʢʪʠʚʥʦ ʧʨʠʚʣʝʢʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʠʥʘʥʩʦʚʳʝ 

ʨʝʩʫʨʩʳ ʥʘ ʨʘʟʚʠʪʠʝ ʙʠʟʥʝʩ-ʧʨʦʝʢʪʦʚ. ʊʝʤʧ ʨʦʩʪʘ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ 

ʢʘʧʠʪʘʣ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʟʘ ʷʥʚʘʨʴ-ʤʘʨʪ 2012 ʛʦʜʘ ʩʦʩʪʘʚʠʣ 132,5%. 

ʅʘʠʙʦʣʴʰʠʡ ʪʝʤʧ ʨʦʩʪʘ ʠʥʚʝʩʪʠʮʠʡ ʚ 1,5 ʠ ʙʦʣʝʝ ʨʘʟʘ ʦʪʤʝʯʝʥ ʥʘ ʤʘʣʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʧʨʦʯʠʭ ʢʦʤʤʫʥʘʣʴʥʳʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʫʩʣʫʛ.  

ɺ ʮʝʣʦʤ ʦʙʲʝʤ ʩʨʝʜʩʪʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ "ʆ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʝ ʠ ʨʘʟʚʠʪʠʠ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ" ʩ ʫʯʝʪʦʤ 100,7 ʤʣʥ. ʨʫʙʣʝʡ ʠʟ 

ʢʨʘʝʚʦʛʦ ʙʶʜʞʝʪʘ ʚ ʵʪʦʤ ʛʦʜʫ ʩʦʩʪʘʚʠʪ 419 ʤʣʥ. ʨʫʙʣʝʡ. ʂʨʘʡ ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ 

ʨʝʛʠʦʥʦʚ-ʣʠʜʝʨʦʚ ʚ ʈʦʩʩʠʠ ʧʦ ʦʙʲʝʤʘʤ ʧʨʠʚʣʝʯʝʥʥʳʭ ʬʝʜʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

[7].  

ʀʟ ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘʤʠ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʏʠʩʣʦ ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, 
ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʢʣʠʤʘʪʝ ʚ ʢʨʘʝ ʜʣʷ 

ʜʘʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

2. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ 
ʷʚʣʷʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʚ ʬʦʨʤʝ ʮʝʣʝʚʳʭ ʛʨʘʥʪʦʚ, ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ 

ʧʨʦʮʝʥʪʥʳʭ ʩʪʘʚʦʢ, ʧʦʨʫʯʠʪʝʣʴʩʪʚʘ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʤʠʢʨʦʟʘʡʤʦʚ. 

3.  ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʦʙʲʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ. 

4. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʝʥʥʦʩʪʴ ʟʘʥʷʪʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ 
ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʘʣʳʡ ʙʠʟʥʝʩ ʚ ʨʝʛʠʦʥʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʩʦʢʫʶ 

ʧʨʦʥʠʢʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʛʦʨʦʜʝ ʠ ʥʘ ʩʝʣʝ, ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʩʬʝʨʝ ʫʩʣʫʛ ʛʦʩʪʠʥʠʯʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʙʠʟʥʝʩ, ʠ ʚ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ. 

ʄʥʦʛʠʝ ʤʘʣʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩʤʷʛʯʘʶʪ ʘʛʨʝʩʩʠʚʥʦʩʪʴ ʨʳʥʦʯʥʦʡ ʩʨʝʜʳ, 

ʧʨʠʥʠʤʘʶʪ ʥʘ ʩʝʙʷ ʨʳʥʦʯʥʳʝ ʨʠʩʢʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʨʳʥʦʯʥʳʡ 

ʩʠʤʙʠʦʟ ʠ ʩʦʛʣʘʩʦʚʘʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʳʥʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʨʘʟʣʠʯʥʦʛʦ 

ʤʘʩʰʪʘʙʘ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʚ ʦʪʥʦʰʝʥʠʠ ʪʘʢʠʭ ʨʝʛʠʦʥʦʚ, ʢʘʢ 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʫʩʢʦʨʝʥʥʦʝ ʨʘʟʚʠʪʠʝ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʟʦʥ ʦʧʝʨʝʞʘʶʱʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʩ 

ʫʯʝʪʦʤ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʵʢʦʥʦʤʠʢʠ ʩʫʙʲʝʢʪʦʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 
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SWOT ï ɸʅɸʃʀɿ ʇʀʑɽɺʆʁ ʀ ʇɽʈɽʈɸɹɸʊʓɺʖʑɽʁ 

ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ ɸʃʊɸʁʉʂʆɻʆ ʂʈɸʗ 

ʃ.ʉ. ʊʫʤʘʩʷʥ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʄ.ɺ. ɺʦʣʢʦʚʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʉʧʝʮʠʬʠʢʘ ʵʢʦʥʦʤʠʢʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʢʘʢ ʩʫʙʲʝʢʪʘ ʈʌ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʤ ʨʝʛʠʦʥʦʤ, ʩ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʪʦʨʛʦʚʣʠ 

ʠ ʫʩʣʫʛ ʚ ʚʘʣʦʚʦʤ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʨʦʜʫʢʪʝ.  

ʇʠʱʝʚʘʷ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 22 ʧʦʜʦʪʨʘʩʣʠ ʠ ʚʳʨʘʙʘʪʳʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʩʥʦʚʥʳʝ 

ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʥʘʩʝʣʝʥʠʷ, ʚʢʣʶʯʘʷ ʩʧʝʮʠʘʣʴʥʳʝ 

ʧʨʦʜʫʢʪʳ ʜʣʷ ʜʝʪʝʡ. ʇʠʱʝʚʘʷ ʠʥʜʫʩʪʨʠʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʩʚʳʰʝ 

1,8 ʪʳʩʷʯʠ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʦʙʦʩʦʙʣʝʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ.  

ʆʩʥʦʚʥʦʡ ʬʦʨʤʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʚ ʧʠʱʝʚʦʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ï 90,9%. ʀʟ 16 ʧʨʝʜʧʨʠʷʪʠʡ 

ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʩ ʫʯʘʩʪʠʝʤ ʠʥʦʩʪʨʘʥʥʦʛʦ ʢʘʧʠʪʘʣʘ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2011 ʛʦʜ, 4 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ. 

ʂʨʘʡ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʈʦʩʩʠʠ ʠ ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ. ɸʣʪʘʡʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʫʢʠ ʠ ʞʠʨʥʳʭ ʩʳʨʦʚ ʟʘʥʠʤʘʶʪ 1-ʝ ʤʝʩʪʦ ʚ ʩʪʨʘʥʝ, ʢʨʫʧʳ ï 2-ʝ 

ʤʝʩʪʦ (ʧʦ ʚʳʨʘʙʦʪʢʝ ʛʨʝʯʥʝʚʦʡ ʢʨʫʧʳ ï 1-ʝ ʤʝʩʪʦ), ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ ï 3-ʝ 

ʤʝʩʪʦ, ʞʠʚʦʪʥʦʛʦ ʤʘʩʣʘ ï 4-ʝ ʤʝʩʪʦ, ʤʷʩʘ, ʚʢʣʶʯʘʷ ʩʫʙʧʨʦʜʫʢʪʳ I ʢʘʪʝʛʦʨʠʠ, ï 

13-ʝ ʤʝʩʪʦ, ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ ï 14-ʝ ʤʝʩʪʦ, ʭʣʝʙʘ ʠ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ï 

19-ʝ ʤʝʩʪʦ, ʮʝʣʴʥʦʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ï 24-ʝ ʤʝʩʪʦ (ʪʘʙʣʠʮʘ 1). ɸʣʪʘʡʩʢʠʡ 

ʢʨʘʡ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʨʝʛʠʦʥʦʤ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, 

ʚʳʨʘʙʘʪʳʚʘʶʱʠʤ ʩʘʭʘʨ-ʧʝʩʦʢ [1].  

ɺ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʟʘʪʦʨʤʘʞʠʚʘʶʪ 

ʨʘʟʚʠʪʠʝ ʧʠʱʝʚʦʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢ ʥʠʤ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ: 

- ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʤ ʨʳʥʢʝ, 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʜʝʨʞʢʠ ʥʘ ʣʦʛʠʩʪʠʢʫ ʚ ʩʚʷʟʠ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʫʜʘʣʝʥʥʦʩʪʴʶ  
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ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʦʪ ʦʩʥʦʚʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʠ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʩʧʨʦʩʘ ʤʝʩʪʥʦʛʦ 

ʨʳʥʢʘ ʥʘ ʧʨʦʠʟʚʦʜʠʤʫʶ ʧʨʦʜʫʢʮʠʶ. 

- ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʚʥʝʜʨʝʥʠʝ ʥʘʫʢʦʝʤʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠ ʚʳʩʦʢʦʡ 

ʠʟʥʦʰʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ ʚ ʨʷʜʝ ʧʦʜʦʪʨʘʩʣʝʡ. 

 

ʊʘʙʣʠʮʘ 1 

ʈʝʡʪʠʥʛ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ ʈʦʩʩʠʠ ʠ ʉʌʆ 
 ʈʝʡʪʠʥʛ ʨʝʛʠʦʥʘ ʚ ʈʦʩʩʠʠ ʈʝʡʪʠʥʛ ʨʝʛʠʦʥʘ ʚ ʉʌʆ 

ʉʳʨʳ ʠ ʧʨʦʜʫʢʪʳ ʩʳʨʥʳʝ 1 1 

ʄʘʩʣʦ ʩʣʠʚʦʯʥʦʝ 3 1 

ʉʫʭʘʷ ʤʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ 1 1 

ʄʦʨʦʞʝʥʦʝ 8 3 

ʄʫʢʘ 1 1 

ʂʨʫʧʘ 2 1 

ʄʘʢʘʨʦʥʥʳʝ ʠʟʜʝʣʠʷ 2 1 

 

- ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʟʜʝʨʞʝʢ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʚʩʣʝʜʩʪʚʠʝ ʥʝʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʦʪʨʘʩʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʩʳʨʴʝʤ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʘʯʝʩʪʚʘ, ʥʠʟʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ.  

- ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʨʝʢʣʘʤʳ ʧʨʦʜʫʢʮʠʠ, ʨʝʛʠʩʪʨʘʮʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʪʦʚʘʨʥʳʝ ʟʥʘʢʠ ʠ ʤʝʩʪʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʪʦʚʘʨʘ, 

ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʨʘʙʦʪʘ ʩ ʤʝʜʠʡʥʦʡ ʩʬʝʨʦʡ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʤʠʜʞʘ ʠ 

ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʘʣʪʘʡʩʢʦʛʦ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ  ʠ 

ʥʘʪʫʨʘʣʴʥʦʛʦ. 

- ʥʝʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʩʪʘʙʠʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʥʠʟʢʠʡ 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʨʝʜʧʨʠʷʪʠʡ, ʚʥʝʜʨʠʚʰʠʭ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʴʶ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ (ʍɸʉʇʇ) ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 

(ʀʉʆ). 

ʈʘʩʩʤʦʪʨʝʚ ʦʩʥʦʚʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ ʧʠʱʝʚʦʡ ʠ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʠ ʚʳʜʝʣʠʚ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ, 

ʤʦʞʝʤ ʧʨʝʜʩʪʘʚʠʪʴ SWOT-ʘʥʘʣʠʟ ʧʠʱʝʚʦʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ (ʪʘʙʣʠʮʘ 2). 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʘʥʘʣʠʟʝ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʩʦʩʪʘʚʣʷʶʱʠʤʠ 

ʧʠʱʝʚʦʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʉʠʣʴʥʳʝ 

ʩʪʦʨʦʥʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʨʘʩʣʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ, ʜʘʶʪ ʥʘʤ ʧʦʥʷʪʴ, 

ʯʪʦ ʜʘʥʥʘʷ ʦʪʨʘʩʣʴ ʥʘʭʦʜʠʪʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʦʜʥʘʢʦ 

ʩʫʱʝʩʪʚʫʶʪ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʠ ʫʛʨʦʟʳ ʦʪʨʘʩʣʠ, ʢʦʪʦʨʳʝ ʠʩʭʦʜʷʪ ʠʟ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ, ʠʟʣʦʞʝʥʥʳʭ ʚʳʰʝ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʩʣʘʙʳʭ ʩʪʦʨʦʥ ʠ ʦʩʣʘʙʠʪʴ ʚʣʠʷʥʠʝ ʫʛʨʦʟ, ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ 

ʧʨʝʜʧʨʠʥʷʪʴ ʨʷʜ ʤʝʨ: 

- ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʟʘʧʫʩʢ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʠ ʵʪʦʤ ʨʝʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. 
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- ʤʝʨʦʧʨʠʷʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʠʚʝʨʩʠʬʠʢʘʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʥʝʜʨʝʥʠʝʤ 

ʥʘʫʢʦʝʤʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. 

- ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʨʳʥʢʘ.  

- ʤʝʨʦʧʨʠʷʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʪʝʛʨʘʮʠʝʡ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʩʠʩʪʝʤʫ 

ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʤʠʨʦʚʳʭ ʨʳʥʢʦʚ ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. 

- ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʤʠʜʞʘ ʘʣʪʘʡʩʢʦʛʦ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ, ʥʘʪʫʨʘʣʴʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ. 

 

ʊʘʙʣʠʮʘ 2 

SWOT ï ʘʥʘʣʠʟ ʧʠʱʝʚʦʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 
ʉʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʉʣʘʙʳʝ ʩʪʦʨʦʥʳ 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ. 
ʈʫʢʦʚʦʜʠʪʝʣʷʤʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʨʝʘʣʠʟʫʶʱʠʤʠ 

ʧʨʦʜʫʢʪʳ, ʚ ʦʩʥʦʚʥʦʤ ʷʚʣʷʶʪʩʷ 

ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ ʧʨʝʜʧʨʠʷʪʠʡ. 
ʅʘʢʦʧʣʝʥʥʳʡ ʧʨʝʜʧʨʠʷʪʠʷʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʧʳʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ. 
ɺʳʩʦʢʘʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ 

ʦʪʨʘʩʣʠ. 
ʇʦʩʪʦʷʥʩʪʚʦ ʩʧʨʦʩʘ ʥʘ ʧʨʦʠʟʚʦʜʠʤʫʶ 

ʧʨʦʜʫʢʮʠʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʡ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʯʝʣʦʚʝʯʝʩʢʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ 

ʚ ʥʝʡ. ʄʠʨʦʚʳʝ ʮʝʥʳ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝ 

ʠʤʝʶʪ ʫʩʪʦʡʯʠʚʫʶ ʪʝʥʜʝʥʮʠʶ ʨʦʩʪʘ 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚ ʢʨʘʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʚʥʫʪʨʝʥʥʠʡ ʩʧʨʦʩ 

ʨʝʛʠʦʥʘ. 
ʋʜʘʣʝʥʥʦʩʪʴ ʦʪ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʠ 

ʤʠʨʦʚʳʭ ʨʳʥʢʦʚ ʩʙʳʪʘ. 
ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ 

ʦʪʨʘʩʣʠ ʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʠ 

ʛʦʨʦʜʩʢʠʭ ʦʢʨʫʛʘʭ. 
ɺʳʩʦʢʘʷ ʠʟʥʦʰʝʥʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ 

ʦʪʨʘʩʣʠ. 
ʅʠʟʢʘʷ ʩʪʝʧʝʥʴ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʘ. 
ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʪʩʪʘʣʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʥʠʟʢʘʷ ʜʦʣʷ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʜʫʢʪʦʚ. 
ɺʦʟʤʦʞʥʦʩʪʠ ʦʪʨʘʩʣʠ ʋʛʨʦʟʳ/ ʨʠʩʢʠ ʦʪʨʘʩʣʠ 

ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʚ ʢʨʘʝ. 
ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʜʫʢʪʦʚʳʭ ʧʦʜʢʦʤʧʣʝʢʩʦʚ, 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʢʣʘʩʪʝʨʦʚ. 
ɺʦʚʣʝʯʝʥʠʝ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ 

ʚʪʦʨʠʯʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʨʝʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ. 
ʇʦʚʳʰʝʥʠʝ ʩʧʨʦʩʘ ʥʘ ʧʨʦʠʟʚʦʜʠʤʫʶ 

ʧʨʦʜʫʢʮʠʶ ʩ ʨʦʩʪʦʤ ʜʝʥʝʞʥʳʭ ʜʦʭʦʜʦʚ 

ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ ʠ ʢʨʘʷ. 
ʋʚʝʣʠʯʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʩʧʨʦʩʘ ʟʘ ʩʯʝʪ ʨʦʩʪʘ 

ʧʦʪʦʢʘ ʪʫʨʠʩʪʦʚ. 
ʈʘʩʪʫʱʠʡ ʩʧʨʦʩ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝ ʥʘ 

ʤʠʨʦʚʦʤ ʨʳʥʢʝ.  
ʇʨʠʙʣʠʞʝʥʥʦʩʪʴ ʢ ʨʳʥʢʘʤ ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ ʚ 

ɸʟʠʘʪʩʢʦ ï ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʟʦʥʝ. 
ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʤʠʜʞʘ ʘʣʪʘʡʩʢʦʛʦ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ, 

ʥʘʪʫʨʘʣʴʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ. 
ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ ʠ 

ʩʪʘʥʜʘʨʪʦʚ. 
ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʩʚʦʝʥʠʝ 

ʥʦʚʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ.  
ʋʚʝʣʠʯʝʥʠʡ ʠʥʚʝʩʪʠʮʠʡ ʚ ʧʠʱʝʚʫʶ ʦʪʨʘʩʣʴ. 
ʈʘʟʚʠʪʠʝ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʨʦʩʪ ʩʧʨʦʩʘ ʥʘ ʧʨʦʜʫʢʪʳ 

ʧʠʪʘʥʠʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʳʥʢʘʭ ʩʙʳʪʘ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ. 
ʅʝʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ 

ʩʳʨʴʝʤ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 
ɺʳʩʦʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʠʱʝʚʳʭ ʠ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʪ ʧʦʩʪʘʚʦʢ 

ʠʤʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 
ʇʦʚʳʰʝʥʠʝ ʮʝʥ ʥʘ ʧʨʦʜʫʢʮʠʶ ʠ ʫʩʣʫʛʠ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʦʥʦʧʦʣʠʡ. 
ʉʥʠʞʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʠ ʤʠʨʦʚʳʭ ʮʝʥ ʥʘ 

ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ. 
ɺʦʟʤʦʞʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʩʧʨʦʩʘ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʚʠʜʳ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. 
ɺʦʟʤʦʞʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚʩʪʫʧʣʝʥʠʷ 

ʈʦʩʩʠʠ ʚ ɺʊʆ. 
ʅʘʨʘʩʪʘʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʩʦ ʩʪʦʨʦʥʳ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠʟ ʂʘʟʘʭʩʪʘʥʘ, ɹʝʣʦʨʫʩʩʠʠ ʠ 

ʋʢʨʘʠʥʳ. 
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ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʠʱʝʚʘʷ ʠʥʜʫʩʪʨʠʷ ʟʘʥʠʤʘʝʪ 

ʜʦʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʘʷ. 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚ ʦʙʲʝʤʝ ʦʪʛʨʫʞʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʦʪʨʘʩʣʝʡ ʢʨʘʷ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ 

ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣ 32,7%. ʈʝʘʣʠʟʘʮʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʟʘ ʧʨʦʰʝʜʰʠʝ ʧʷʪʴ ʣʝʪ ʧʦʟʚʦʣʠʣʘ ʩʦʟʜʘʪʴ 

ʩʚʳʰʝ 2 ʪʳʩʷʯ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ. ʇʨʠ ʵʪʦʤ ʤʦʱʥʦʩʪʠ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʟʝʨʥʘ 

ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 470 ʪʳʩ. ʪʦʥʥ ʟʝʨʥʘ ʚ ʛʦʜ, ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʤʦʣʦʢʘ ï ʥʘ 155 ʪʳʩ. 

ʪʦʥʥ ʚ ʛʦʜ, ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʤʘʩʣʝʥʠʯʥʳʭ ʢʫʣʴʪʫʨ ï ʚ 2,2 ʨʘʟʘ [2]. 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʩʦʭʨʘʥʷʝʪ ʩʚʦʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠ ʬʘʢʪʦʨʳ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʦʩʪʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ  

http://www.altairegion22.ru/public_reception/on-line-topics/12471/ 

2.  ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ɸʣʪʘʡʩʢʦʤʫ ʢʨʘʶ 

http://ak.gks.ru/default.aspx 

 

ɼɽʄʆɻʈɸʌʀʏɽʉʂʀʁ ʂʈʀɿʀʉ ɸʃʊɸʁʉʂʆɻʆ ʂʈɸʗ 

ʃ.ʉ. ʊʫʤʘʩʷʥ, ɸ.ʉ. ɹʫʨʘʰʥʠʢʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ɸ.ɺ. ɾʘʨʠʢʦʚʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʫʞʝ ʜʦʣʛʦʝ ʚʨʝʤʷ ʧʨʝʙʳʚʘʝʪ ʚ ʩʦʩʪʦʷʥʠʠ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ, ʦʩʥʦʚʥʳʤʠ ʯʝʨʪʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ 

ʜʝʧʦʧʫʣʷʮʠʷ, ʧʦʚʳʰʝʥʥʘʷ ʩʤʝʨʪʥʦʩʪʴ ʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʝ ʩʪʘʨʝʥʠʝ ʥʘʩʝʣʝʥʠʷ. 

ʅʘ ʨʫʙʝʞʝ ʪʳʩʷʯʝʣʝʪʠʡ ʚ ʦʙʱʝʩʪʚʝ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʩʪʝʧʝʥʥʦʝ ʦʩʦʟʥʘʥʠʝ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʩʫʞʝʥʥʦʛʦ ʨʝʞʠʤʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʩʝʣʝʥʠʷ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʛʨʦʟ ʥʠʩʭʦʜʷʱʝʡ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʠ, ʢʦʪʦʨʦʝ 

ʧʨʠʚʝʣʦ ʢ ʘʢʪʠʚʠʟʘʮʠʠ ʤʝʨ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʥʝʢʦʪʦʨʦʝ ʫʣʫʯʰʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʥʘʙʣʶʜʘʚʰʝʝʩʷ ʚ ʈʦʩʩʠʠ ʚ ʥʘʯʘʣʝ ʥʦʚʦʛʦ ʚʝʢʘ, ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʧʦ 

ʝʜʠʥʦʛʣʘʩʥʦʤʫ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʪʘʥʫʪ ʩʝʨʴʝʟʥʳʤ ʠʩʧʳʪʘʥʠʝʤ ʜʣʷ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʫʩʪʦʡʯʠʚʦʩʪʠ) ʥʘʰʝʡ ʩʪʨʘʥʳ, ʯʪʦ ʥʝʧʨʝʤʝʥʥʦ 

ʧʦʪʨʝʙʫʝʪ ʢʘʯʝʩʪʚʝʥʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʠʤ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ʂʨʘʡʥʠʝ 

ʟʥʘʯʝʥʠʷ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʪʜʝʣʴʥʳʭ 

ʩʫʙʲʝʢʪʦʚ ʈʌ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʢʣʦʥʷʶʪʩʷ ʦʪ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʭ ʟʥʘʯʝʥʠʡ, ʚ ʩʚʷʟʠ 

ʩ ʯʝʤ ʘʢʪʫʘʣʠʟʠʨʫʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʩʝʣʝʥʠʷ. ʊʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʟʚʘʥʳ ʨʘʩʢʨʳʪʴ 

ʩʚʦʝʦʙʨʘʟʠʝ ʜʠʥʘʤʠʢʠ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ ʢʘʞʜʦʛʦ ʨʦʩʩʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʧʨʦʚʝʩʪʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʝ 

http://www.altairegion22.ru/public_reception/on-line-topics/12471/
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ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩ ʫʯʝʪʦʤ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ ʠ ʥʘ ʵʪʦʡ 

ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʠʪʴ ʤʝʨʳ ʦʧʪʠʤʠʟʘʮʠʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ ʨʝʛʠʦʥʝ 

[3].  

ɺ ʩʠʩʪʝʤʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʜʝʤʦʛʨʘʬʠʯʝʩʢʘʷ 

ʩʠʪʫʘʮʠʷ ʟʘʥʠʤʘʝʪ ʚʘʞʥʦʝ ʤʝʩʪʦ. ʆʪ ʝʝ ʩʦʩʪʦʷʥʠʷ ʟʘʚʠʩʠʪ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʠ 

ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. ɼʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʥʦʩʠʪ 

ʛʣʦʙʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ.  

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ï ʩʫʙʲʝʢʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ 

ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʮʝʥʪʨ ï ɹʘʨʥʘʫʣ, 

ʦʙʨʘʟʦʚʘʥ 28 ʩʝʥʪʷʙʨʷ 1937 ʛʦʜʘ.  

ɼʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ. ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʩʦʢʨʘʪʠʣʘʩʴ, 

ʬʠʢʩʠʨʫʝʪʩʷ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ, ʫʚʝʣʠʯʠʣʦʩʴ 

ʢʦʣʠʯʝʩʪʚʦ ʞʝʥʱʠʥ ʩ ʧʘʪʦʣʦʛʠʝʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ. 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʟʘʥʠʤʘʝʪ ʚ ʉʠʙʠʨʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʧʷʪʦʝ ʤʝʩʪʦ ʧʦ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʦʩʣʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ, ʂʝʤʝʨʦʚʩʢʦʡ, 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʠ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʝʡ. ʇʨʠʯʝʤ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʢʨʘʡ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʉʠʙʠʨʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʠ 

ʰʝʩʪʦʝ ς ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʷʚʣʷʷʩʴ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʘʛʨʘʨʥʳʭ 

ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ. 

ʆʩʥʦʚʥʦʡ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʷʚʣʷʝʪʩʷ 

ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʡ ʫʙʳʣʴʶ 

(ʟʘ ʩʯʝʪ ʧʨʝʚʳʰʝʥʠʷ ʩʤʝʨʪʥʦʩʪʠ ʥʘʜ ʨʦʞʜʘʝʤʦʩʪʴʶ). ʈʝʛʠʩʪʨʠʨʫʝʤʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʫʨʦʚʝʥʴ ʨʦʞʜʘʝʤʦʩʪʠ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ 

ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʘʞʝ ʧʨʦʩʪʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʩʝʣʝʥʠʷ. ʇʦ ʜʘʥʥʳʤ 2010, 

ʛʦʜʘ ʤʣʘʜʝʥʯʝʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʧʨʝʚʳʰʘʝʪ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʡ 

ʧʦʢʘʟʘʪʝʣʴ (8,2%) ʥʘ 9,7% ʠ ʟʘʥʠʤʘʝʪ 6-ʝ ʨʘʥʛʦʚʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʩʫʙʲʝʢʪʦʚ 

ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ (ʚʳʰʝ, ʯʝʤ ʚ ʂʝʤʝʨʦʚʩʢʦʡ, ʅʦʚʦʩʠʙʠʨʩʢʦʡ, 

ʆʤʩʢʦʡ ʦʙʣʘʩʪʷʭ, ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ, ʈʝʩʧʫʙʣʠʢʘʭ ʍʘʢʘʩʠʷ ʠ ɹʫʨʷʪʠʷ). 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʚ 2010 ʛʦʜʫ ʙʳʣʠ ʙʦʣʝʟʥʠ ʠ 

ʩʦʩʪʦʷʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʝʨʠʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ (59,2%), ʚʨʦʞʜʝʥʥʳʝ 

ʘʥʦʤʘʣʠʠ ʨʘʟʚʠʪʠʷ (21,3%) ʠ ʥʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ, ʪʨʘʚʤʳ ʠ ʦʪʨʘʚʣʝʥʠʷ (6,9%). 

ʋʨʦʚʝʥʴ ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, 

ʯʝʤ ʚ ʛʦʨʦʜʩʢʦʡ [2].  

ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʡ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʨʘʟʨʝʟʝ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʦʙʱʠʭ ʯʝʨʪ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

(ʧʨʝʞʜʝ ʚʩʝʛʦ, ʜʝʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʨʦʞʜʘʝʤʦʩʪʠ ʠ ʥʠʟʢʦʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ), ʩʫʙʲʝʢʪʳ ʈʌ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʮʝʣʴ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ ʠʭ ʦʪʥʦʰʝʥʠʠ ʥʝ ʤʦʞʝʪ ʥʦʩʠʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠ ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʠʤʝʝʪ ʩʚʦʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ. ʅʘ ʢʦʥʝʮ 2010 ʛʦʜʘ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ 

ʩʦʩʪʘʚʠʣʘ 2430,8 ʪʳʩ. ʯʝʣʦʚʝʢ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʴ ʣʝʪ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʞʝʥʱʠʥ 

ʩ ʧʘʪʦʣʦʛʠʝʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʟʜʦʨʦʚʴʝ ʙʝʨʝʤʝʥʥʳʭ 
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ʞʝʥʱʠʥ. ʂʘʞʜʘʷ ʚʪʦʨʘʷ ʙʝʨʝʤʝʥʥʘʷ ʞʝʥʱʠʥʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʨʘʜʘʝʪ 

ʭʨʦʥʠʯʝʩʢʦʡ ʘʥʝʤʠʝʡ, ʢʘʞʜʘʷ ʯʝʪʚʝʨʪʘʷ ʠʤʝʝʪ ʧʘʪʦʣʦʛʠʶ ʧʦʯʝʢ ʠ ʩʝʨʜʝʯʥʦ - 

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ʅʘ ʵʪʦʤ ʬʦʥʝ ʠʜʝʪ ʨʦʩʪ ʦʩʣʦʞʥʝʥʠʡ ʫ ʞʝʥʱʠʥ ʧʨʠ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ʅʘʙʣʶʜʘʝʪʩʷ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ (42,1 ʥʘ 100 ʪʳʩ. ʜʝʪʝʡ, ʨʦʞʜʝʥʥʳʭ 

ʞʠʚʳʤʠ), ʢʦʪʦʨʳʡ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʦʡ ʚ ʉʠʙʠʨʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ 

ʦʢʨʫʛʝ (29,6 ʥʘ 100 ʪʳʩ. ʜʝʪʝʡ, ʨʦʞʜʝʥʥʳʭ ʞʠʚʳʤʠ). ʈʘʩʪʝʪ ʯʠʩʣʦ ʨʘʟʣʠʯʥʳʭ 

ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʨʦʜʘʭ, ʚ 2010 ʛʦʜʫ ʪʦʣʴʢʦ 1/4 ʚʩʝʭ ʨʦʜʦʚ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʢʘʢ 

ʥʦʨʤʘʣʴʥʳʝ. ʇʦʪʝʨʠ ʦʪ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʠ ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʚ 

ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʥʠʞʘʶʪ ʧʦʢʘʟʘʪʝʣʴ ʦʞʠʜʘʝʤʦʡ ʩʨʝʜʥʝʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ. 

ʉʣʝʜʩʪʚʠʝʤ ʥʝʛʘʪʠʚʥʳʭ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ 

ʧʦʣʦʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘʩʝʣʝʥʠʷ. ʏʠʩʣʝʥʥʦʩʪʴ ʣʠʮ ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ 

ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʧʨʝʚʳʰʘʝʪ ʯʠʩʣʝʥʥʦʩʪʴ ʜʝʪʝʡ ʚ 1,3 ʨʘʟʘ. ʉʪʨʫʢʪʫʨʘ ʥʘʩʝʣʝʥʠʷ 

ʧʦ ʧʦʣʫ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʞʝʥʱʠʥ: ʥʘ 1000 ʞʝʥʱʠʥ ʧʨʠʭʦʜʠʪʩʷ 

862 ʤʫʞʯʠʥʳ. ʏʠʩʣʝʥʥʳʡ ʧʝʨʝʚʝʩ ʞʝʥʱʠʥ ʥʘʯʠʥʘʝʪʩʷ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 20-

24 ʛʦʜʘ. ɺʦʟʨʘʩʪʘʶʱʘʷ ʜʦʣʷ ʞʝʥʱʠʥ ʚ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʩʚʷʟʘʥʘ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠʭ ʞʠʟʥʠ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʩ 2004 ʛʦʜʘ ʯʠʩʣʝʥʥʦʩʪʴ ʞʝʥʱʠʥ ʜʝʪʦʨʦʜʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 

61,9 ʪʳʩʷʯʠ ʯʝʣʦʚʝʢ.  

ʇʦ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʦʤʫ ʚʘʨʠʘʥʪʫ ʧʨʦʛʥʦʟʘ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʢʨʘʷ, ʨʘʩʩʯʠʪʘʥʥʦʤʫ ʥʘ ʦʩʥʦʚʝ ʜʠʥʘʤʠʢʠ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 2000-2005 ʛʦʜʘʭ, ʙʝʟ ʫʯʝʪʘ ʧʨʦʛʨʘʤʤ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʩʦʢʨʘʱʝʥʠʶ ʫʨʦʚʥʷ ʩʤʝʨʪʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʶ 

ʫʨʦʚʥʷ ʨʦʞʜʘʝʤʦʩʪʠ, ʥʘʩʝʣʝʥʠʝ ʢʨʘʷ ʩʦʢʨʘʪʠʪʩʷ ʢ 2025 ʛʦʜʫ ʜʦ 2,2 ʤʣʥ. 

ʯʝʣʦʚʝʢ, ʫʤʝʥʴʰʠʪʩʷ ʦʞʠʜʘʝʤʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ, ʩʦʢʨʘʪʠʪʩʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʫʚʝʣʠʯʠʪʩʷ ʜʦʣʷ ʛʨʘʞʜʘʥ 

ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʈʘʟʚʠʪʠʝ ʩʠʪʫʘʮʠʠ ʧʦ ʜʘʥʥʦʤʫ ʩʮʝʥʘʨʠʶ, 

ʧʦʤʠʤʦ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʪʝʨʴ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʦʩʥʦʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʢʨʘʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʪʝʤʧʝ 

ʨʦʩʪʘ ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ ʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʢʨʘʷ ʪʨʫʜʦʚʳʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʧʦʪʨʝʙʫʝʪ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʠʩʪʝʤʝ 

ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʧʦʤʦʱʠ ʩ ʫʯʝʪʦʤ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ 

ʛʨʘʞʜʘʥ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ [1]. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʧʨʝʜʩʪʦʠʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʧʝʨʝʣʦʤ 

ʥʝʛʘʪʠʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʠ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʧʨʠʨʦʩʪʘ 

ʥʘʩʝʣʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ. ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ ʩʦʢʨʘʪʠʣʘʩʴ, ʬʠʢʩʠʨʫʝʪʩʷ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ, 

ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʞʝʥʱʠʥ ʩ ʧʘʪʦʣʦʛʠʝʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ. 

ʅʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʦʝ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʦʢʘʟʳʚʘʶʪ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ. ɼʝʧʦʧʫʣʷʮʠʷ ʥʘʩʝʣʝʥʠʷ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʠ 
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ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʜʦʭʦʜʦʚ ʞʠʪʝʣʝʡ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʤʝʶʱʠʭ 

ʜʝʪʝʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. http://ak.gks.ru/default.aspx 

2. http://www.altairegion22.ru/public_reception/on-line-topics/12471/ 

3. http://www.econom22.ru; 

 

ʋʇʈɸɺʃɽʅʀɽ ɿʅɸʅʀʗʄʀ ʂɸʂ ʅʆɺʆɽ ʅɸʇʈɸɺʃɽʅʀɽ 

ʉʆɺʈɽʄɽʅʅʆʁ ʅɸʋʂʀ 

ʃ.ʉ. ʊʫʤʘʩʷʥ, ʀ.ɺ. ʂʦʧʪʝʣʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ɸ.ɺ. ɾʘʨʠʢʦʚʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʋʧʨʘʚʣʝʥʠʝ ʟʥʘʥʠʷʤʠ ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʢʦʥʮʝʧʮʠʡ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ. ʋʧʨʘʚʣʝʥʠʝ ʟʥʘʥʠʷʤʠ ʢʘʢ ʥʦʚʘʷ 

ʥʘʫʯʥʘʷ ʜʠʩʮʠʧʣʠʥʘ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʭʦʜʘ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʢ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʝ, ʚ ʢʦʪʦʨʦʡ 

ʛʣʘʚʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʨʝʩʫʨʩʳ. ʉʘʤʦ ʧʦʥʷʪʠʝ çʫʧʨʘʚʣʝʥʠʝ 

ʟʥʘʥʠʷʤʠè ʙʳʣʦ ʚʚʝʜʝʥʦ ʝʱʝ ʚ 1986 ʛʦʜʫ ʂʘʨʣʦʤ ɺʠʠʛʦʤ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʠʣʠʝ ʤʦʥʦʛʨʘʬʠʡ, ʧʫʙʣʠʢʘʮʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʷʤʠ, ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʥʠ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʵʪʦʡ 

ʜʠʩʮʠʧʣʠʥʝ, ʥʠ ʜʘʞʝ ʦʙʱʝʧʨʠʥʷʪʦʛʦ ʝʸ ʦʧʨʝʜʝʣʝʥʠʷ.  

ʋʧʨʘʚʣʝʥʠʝ ʟʥʘʥʠʷʤʠ ï ʵʪʦ ʫʧʨʘʚʣʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʢʘʧʠʪʘʣʦʤ ʚ 

ʠʥʪʝʨʝʩʘʭ ʧʨʝʜʧʨʠʷʪʠʷ [4]. 

çʋʧʨʘʚʣʝʥʠʝ ʟʥʘʥʠʷʤʠ ï ʵʪʦ ʧʨʦʮʝʩʩ ʠʟʚʣʝʯʝʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʥʘʥʠʡè [2]. 

çʋʧʨʘʚʣʝʥʠʝ ʟʥʘʥʠʷʤʠ ï ʵʪʦ ʜʠʩʮʠʧʣʠʥʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʦʪʨʫʜʥʠʢʘʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʣʣʝʢʪʠʚʥʦ ʧʨʠʦʙʨʝʪʘʪʴ ʟʥʘʥʠʷ, ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʤʠ ʠ ʠʩʧʦʣʴʟʦ- 

ʚʘʪʴ ʟʥʘʥʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʠʟʥʝʩ-ʮʝʣʝʡè [3].  

ʋʧʨʘʚʣʝʥʠʝ ʟʥʘʥʠʷʤʠ ʠʤʝʝʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ. ʆʜʥʘ ï ʵʪʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʥʘʥʠʡ ʜʣʷ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʫʪʝʤ 

ʫʚʝʣʠʯʝʥʠʷ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʠʣʠ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ. ɼʨʫʛʘʷ ï ʠʥʥʦʚʘʮʠʠ, 

ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ, ʥʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʥʦʚʳʭ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ.  

ɺ ʪʨʘʢʪʦʚʢʝ ʩʘʤʦʛʦ ʧʦʥʷʪʠʷ ʟʥʘʥʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ. 

ʉʦʛʣʘʩʥʦ ʧʝʨʚʦʤʫ ï ʟʥʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʘʢʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʢʦʪʦʨʘʷ ʘʢʪʠʚʥʦ ʫʧʨʘʚʣʷʝʪ ʧʨʦʮʝʩʩʘʤʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ, ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʫʧʨʘʚʣʷʪʴ ʟʥʘʥʠʷʤʠ ï ʟʥʘʯʠʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ, 

ʪʦʯʥʦ ʠ ʧʨʦʜʫʤʘʥʥʦ ʬʦʨʤʠʨʦʚʘʪʴ, ʦʙʥʦʚʣʷʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʠʭ ʩ ʮʝʣʴʶ 

ʤʘʢʩʠʤʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʧʨʠʙʳʣʠ ʦʪ ʘʢʪʠʚʦʚ, ʦʩʥʦʚʘʥʥʳʭ 

ʥʘ ʟʥʘʥʠʷʭ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʚʪʦʨʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʟʥʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʣʶʙʦʝ ʩʣʦʚʦ, ʬʘʢʪ, ʧʨʠʤʝʨ, ʩʦʙʳʪʠʝ, ʧʨʘʚʠʣʦ, ʛʠʧʦʪʝʟʫ ʠʣʠ ʤʦʜʝʣʴ, 

http://ak.gks.ru/default.aspx
http://www.altairegion22.ru/public_reception/on-line-topics/12471/
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ʢʦʪʦʨʳʝ ʫʩʠʣʠʚʘʶʪ ʧʦʥʠʤʘʥʠʝ ʠʣʠ ʠʩʧʦʣʥʝʥʠʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʣʠ ʜʠʩʮʠʧʣʠʥʳ.  

ʂʨʦʤʝ ʪʦʛʦ, ʟʥʘʥʠʷ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʩʥʦʚʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʢʘʧʠʪʘʣʘ, 

ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʝʥʝʞʥʳʭ, 

ʧʨʠʨʦʜʥʳʭ, ʪʨʫʜʦʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ: 

-  ʮʝʥʥʦʩʪʴ ʟʥʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʭ ʠʟʦʙʠʣʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʦʯʠʝ 

ʨʝʩʫʨʩʳ ʦʮʝʥʠʚʘʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʧʦʥʷʪʠʷ ʨʝʜʢʦʩʪʠ; 

-  ʚ ʩʪʨʫʢʪʫʨʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ çʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʦʛʦ ʟʥʘʥʠʷè (ʥʘʫʢʦʝʤʢʠʭ 

ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ) ʧʨʝʦʙʣʘʜʘʝʪ ʪʝʥʜʝʥʮʠʷ ʢ ʥʘʢʦʧʣʝʥʠʶ ʠʟʜʝʨʞʝʢ ʥʘ ʥʘʯʘʣʴʥʦʡ 

ʩʪʘʜʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

-  ʤʝʞʜʫ ʟʘʪʨʘʪʘʤʠ ʟʥʘʥʠʡ ʥʘ ʚʭʦʜʝ ʠ ʦʙʲʝʤʦʤ ʟʥʘʥʠʡ ʥʘ ʚʳʭʦʜʝ ʥʝʪ 

ʟʥʘʯʠʤʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʧʨʠʥʷʪʦ ʨʘʟʣʠʯʘʪʴ ʜʚʘ ʪʠʧʘ ʟʥʘʥʠʡ. 

ʌʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʟʥʘʥʠʷ (ʷʚʥʳʝ) ï ʟʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʧʠʩʘʪʴ, 

ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴ, ʨʘʩʩʢʘʟʘʪʴ ʜʨʫʛʠʤ ʣʶʜʷʤ. ʃʶʜʠ ʤʦʛʫʪ ʥʘʧʨʷʤʫʶ 

ʧʝʨʝʜʘʚʘʪʴ ʜʨʫʛ ʜʨʫʛʫ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʟʥʘʥʠʷ ʚ ʚʠʜʝ ʪʝʢʩʪʘ, ʚʠʜʝʦ, ʟʚʫʢʘ, 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʪ.ʜ. 

ʅʝʬʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʟʥʘʥʠʷ (ʥʝʷʚʥʳʝ) ï ʧʨʦʜʫʢʪ ʣʠʯʥʦʛʦ ʦʧʳʪʘ ʯʝʣʦʚʝʢʘ, 

ʢʦʪʦʨʳʡ ʦʪʨʘʞʘʝʪ ʝʛʦ ʫʙʝʞʜʝʥʠʷ, ʤʦʨʘʣʴʥʳʝ ʮʝʥʥʦʩʪʠ ʠ ʚʟʛʣʷʜʳ. ʕʪʠ ʟʥʘʥʠʷ 

ʥʝʣʴʟʷ ʫʚʠʜʝʪʴ ʠʣʠ ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴ, ʘ ʧʝʨʝʜʘʪʴ ʠʭ ʤʦʞʥʦ ʪʦʣʴʢʦ 

ʧʦʩʨʝʜʩʪʚʦʤ ʣʠʯʥʦʛʦ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʙʱʝʥʠʷ.  

ʋʧʨʘʚʣʝʥʠʝ ʟʥʘʥʠʷʤʠ ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ: 

1. ʇʨʠʦʙʨʝʪʝʥʠʝ ʟʥʘʥʠʡ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʚ ʤʠʨʝ ʟʥʘʥʠʡ ʠ 

ʠʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʜʣʷ ʥʫʞʜ ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʟʥʘʥʠʡ 

ʧʫʪʝʤ ʚʝʜʝʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ;  

2. ɸʨʝʥʜʘ ʟʥʘʥʠʷ ï ʩʧʦʩʦʙʘʤʠ ʘʨʝʥʜʳ ʟʥʘʥʠʡ ʠ ʤʘʩʪʝʨʩʪʚʘ ʤʦʞʥʦ ʥʘʟʚʘʪʴ 

ʪʘʢʠʝ, ʢʘʢ ʥʘʝʤ ʥʘ ʨʘʙʦʪʫ ʢʦʥʩʫʣʴʪʘʥʪʦʚ; ʧʦʣʫʯʝʥʠʝ ʧʦʤʦʱʠ ʦʪ ʢʣʠʝʥʪʦʚ, 

ʧʦʩʪʘʚʱʠʢʦʚ, ʧʦʪʨʝʙʠʪʝʣʝʡ, ʩʦ ʩʪʦʨʦʥʳ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ; ʧʨʠʚʣʝʯʝʥʠʝ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʘ 

ʩʫʙʢʦʥʪʨʘʢʪʥʳʭ ʦʩʥʦʚʘʭ. 

3. ʈʘʟʚʠʪʠʝ ʟʥʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʣʝʜʫʶʱʠʤʠ ʩʧʦʩʦʙʘʤʠ: ʦʪʧʨʘʚʢʘ 

ʨʘʙʦʪʥʠʢʦʚ ʥʘ ʫʯʝʙʫ ʥʘ ʩʪʦʨʦʥʝ; ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʙʫʯʘʶʱʠʭ 

ʧʨʦʛʨʘʤʤ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ; ʧʨʠʛʣʘʰʝʥʠʝ ʠʥʩʪʨʫʢʪʦʨʦʚ ʩʦ ʩʪʦʨʦʥʳ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ; ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʟʥʘʥʠʡ ʚʥʫʪʨʠ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

4. ʋʩʚʦʝʥʠʝ ʟʥʘʥʠʡ ï ʦʙʝʩʧʝʯʝʥʠʝ ʚʩʝʦʙʱʝʛʦ ʥʘʯʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʩʦʟʜʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʞʠʟʥʠ ʠ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ;  

5. ʇʝʨʝʜʘʯʘ ʟʥʘʥʠʡ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩʫʱʝʩʪʚʫʶʪ ʦʙʱʝʧʨʠʥʷʪʳʝ ʵʪʘʧʳ ʫʧʨʘʚʣʝʥʠʷ 

ʟʥʘʥʠʷʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 

ʕʪʘʧʳ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʷʤʠ 

 1. ʆʧʨʝʜʝʣʠʪʴ  ʢʘʢʠʝ ʟʥʘʥʠʷ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʩʧʝʭʘ 

 2. ʉʦʙʨʘʪʴ 
 ʧʨʠʦʙʨʝʪʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʥʘʥʠʡ, ʦʧʳʪʘ, ʤʝʪʦʜʦʚ  

 ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ 

 3. ɺʳʙʨʘʪʴ  ʧʦʪʦʢ ʩʦʙʨʘʥʥʳʭ, ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʟʥʘʥʠʡ, ʦʮʝʥʢʘ ʠʭ ʧʦʣʝʟʥʦʩʪʠ 

 4. ʍʨʘʥʠʪʴ 

 ʦʪʦʙʨʘʥʥʳʝ ʟʥʘʥʠʷ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʠ ʚʥʦʩʷʪʩʷ  

 ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʧʘʤʷʪʴ (ʚ ʯʝʣʦʚʝʯʝʩʢʫʶ, ʥʘ ʙʫʤʘʛʝ,  

 ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ). 

 5. ʈʘʩʧʨʝʜʝʣʠʪʴ 
 ʟʥʘʥʠʷ ʠʟʚʣʝʢʘʶʪʩʷ ʠʟ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ,  

 ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

 6. ʇʨʠʤʝʥʠʪʴ 
 ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʟʘʜʘʥʠʡ, ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ,  

 ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ, ʧʦʠʩʢʝ ʠʜʝʡ ʠ ʦʙʫʯʝʥʠʠ 

 7. ʉʦʟʜʘʪʴ 

 ʚʳʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʟʥʘʥʠʷ ʧʫʪʝʤ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʢʣʠʝʥʪʘʤʠ,  

 ʦʙʨʘʪʥʦʡ    ʩʚʷʟʠ, ʧʨʠʯʠʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʵʪʘʣʦʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ,  

 ʦʧʳʪʘ,    ʠʩʩʣʝʜʦʚʘʥʠʡ, ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʷ, ʢʨʝʘʪʠʚʥʦʛʦ 

 ʤʳʰʣʝʥʠʷ,  ʨʘʟʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

 8. ʇʨʦʜʘʪʴ 
 ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʢʘʧʠʪʘʣʘ ï ʥʦʚʳʝ ʧʨʦʜʫʢʪʳ  

 ʠ ʫʩʣʫʛʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʚʥʝ ʧʨʝʜʧʨʠʷʪʠʷ. 

 

ʋʧʨʘʚʣʝʥʠʝ ʟʥʘʥʠʷʤʠ ʢʘʢ ʬʫʥʢʮʠʷ ʠ ʢʘʢ ʚʠʜ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʭʚʘʪʳʚʘʝʪ:  

1. ʧʨʘʢʪʠʢʫ ʧʨʠʜʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ 

ʧʫʪʝʤ ʚʳʷʚʣʝʥʠʷ, ʦʪʙʦʨʘ, ʩʠʥʪʝʟʘ, ʦʙʦʙʱʝʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʟʥʘʥʠʡ;  

2. ʧʨʠʜʘʥʠʝ ʟʥʘʥʠʷʤ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʥʝʦʙʭʦʜʠʤʫʶ ʠ ʜʦʩʪʫʧʥʫʶ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʠʥʬʦʨʤʘʮʠʶ;  

3. ʩʦʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʫʯʘʶʱʝʛʦ ʦʢʨʫʞʝʥʠʷ, ʛʜʝ ʣʶʜʠ ʧʦʩʪʦʷʥʥʦ 

ʦʙʤʝʥʠʚʘʶʪʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʠʩʧʦʣʴʟʫʶʪ ʚʩʝ ʫʩʣʦʚʠʷ ʜʣʷ ʫʩʚʦʝʥʠʷ ʥʦʚʳʭ 

ʟʥʘʥʠʡ.  

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʷʤʠ, ʫʯʠʪʳʚʘʶʱʠʝ ʩʧʝʮʠ- 

ʬʠʢʫ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʘʩʰʪʘʙʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʢʫʣʴʪʫʨʫ ʢʦʤʧʘʥʠʠ. 

1. ʄʦʜʝʣʴ ʂ. ɺʠʠʛʘ. ɺʠʠʛ ï ʦʜʠʥ ʠʟ ʧʝʨʚʳʭ, ʢʪʦ ʩʪʘʣ ʟʘʥʠʤʘʪʴʩʷ 

ʫʧʨʘʚʣʝʥʠʝʤ ʟʥʘʥʠʡ. ɽʛʦ ʦʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʯʝʪʳʨʝʭ 

ʧʦʣʦʞʝʥʠʷʭ, ʥʘ ʢʦʪʦʨʳʭ ʜʦʣʞʥʘ ʩʬʦʢʫʩʠʨʦʚʘʪʴʩʷ ʠʥʠʮʠʘʪʠʚʘ ʧʦ ʫʧʨʘʚʣʝʥʠʶ 

ʟʥʘʥʠʝʤ: 1) ʬʫʥʜʘʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʝʤ ʩʦʩʪʦʠʪ ʠʟ ʪʦʛʦ, ʢʘʢ ʩʦʟʜʘʝʪʩʷ 

ʟʥʘʥʠʝ, ʢʘʢ ʦʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ, ʢʘʢ 

ʦʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʧʨʦʮʝʜʫʨʘʭ; 2) ʥʝʦʙʭʦʜʠʤʳ 

ʧʦʩʪʦʷʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʥʘʥʠʷ; 3) ʥʝʦʙʭʦʜʠʤʘ ʦʮʝʥʢʘ ʟʥʘʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ 

ʙʠʟʥʝʩʘ ʜʦ ʥʘʯʘʣʘ, ʚ ʧʨʦʮʝʩʩʝ ʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ; 4) ʥʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʟʥʘʥʠʝʤ ʥʘ ʚʩʝʤ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʪʦʚʘʨʘ ʠ ʠʥʥʦʚʘʮʠʡ.  
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2. ʄʦʜʝʣʴ ʕ. ʀʥʢʧʝʥʘ ʠ ɸ. ɼʠʥʫʨʘ ï ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʝʤ. ʆʥʠ 

ʧʨʝʜʩʪʘʚʠʣʠ ʵʤʧʠʨʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʝʤ, ʩʦʟʜʘʥʥʫʶ ʜʣʷ 

ʵʢʩʧʣʠʢʘʮʠʠ ʠ ʧʝʨʝʜʘʯʠ ʟʥʘʥʠʷ ʤʝʞʜʫ ʧʘʨʪʥʝʨʘʤʠ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʘʣʴʷʥʩʘʭ. 

3. ʄʦʜʝʣʴ ɼʝʩʧʨʝ ʠ ʐʘʫʚʝʣʷ ï ʪʘʢʩʦʥʦʤʠʷ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʝʤ. ʆʥʠ 

ʚʳʜʝʣʠʣʠ ʯʝʪʳʨʝ ʘʩʧʝʢʪʘ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ: 1) 

ʚʨʝʤʷ ï ʚ ʩʚʷʟʠ ʩ ʣʠʥʝʡʥʳʤ ʠ ʫʧʨʦʱʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʢʦʛʥʠʪʠʚʥʦʛʦ 

ʧʨʦʮʝʩʩʘ; 2) ʪʠʧ ï ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʷʚʥʦʤʫ ʠ ʷʚʥʦʤʫ ʟʥʘʥʠʶ; 3) ʫʨʦʚʝʥʴ ï 

ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʷʤ ʩʦʮʠʘʣʴʥʦʡ ʘʛʨʝʛʘʮʠʠ; 4) ʢʦʥʪʝʢʩʪ ï 

ʥʠʢʘʢʦʡ ʵʣʝʤʝʥʪ ʟʥʘʥʠʷ ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ ʚʥʝ ʜʘʥʥʦʛʦ ʢʦʥʪʝʢʩʪʘ [1].  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʷʤʠ. 

 ʋʧʨʘʚʣʝʥʠʝ ʟʥʘʥʠʷʤʠ ï ʵʪʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ 

ʩʦʟʜʘʥʠʝ, ʠʟʚʣʝʯʝʥʠʝ ʠ ʧʦʩʪʦʷʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʟʥʘʥʠʡ, ʦʙʤʝʥ ʠʤʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʟʥʘʥʠʡ ʩʦʪʨʫʜʥʠʢʘʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɹʘʨʘʥʯʝʝʚ ɺ.ʇ. ʋʧʨʘʚʣʝʥʠʝ ʟʥʘʥʠʷʤʠ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʬʝʨʝ / ʄ.: 
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4. ʅʦʥʘʢʘ ʠ ʊʘʢʝʫʯʠ. ʂʦʤʧʘʥʠʷ ï ʩʦʟʜʘʪʝʣʴ ʟʥʘʥʠʷ. ɿʘʨʦʞʜʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 
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ʇʈʆɹʃɽʄɸ ʅɽʆɹʆʉʅʆɺɸʅʅʆɻʆ ʅɸʏʀʉʃɽʅʀʗ  

ʇʃɸʊʓ ɿɸ ʆʊʆʇʃɽʅʀɽ 

ʗ.ʇ. ʍʦʤʫʪʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ɺ.ɺ. ʋʛʣʠʥʩʢʘʷ  

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʜʥʠʤ ʠʟ 

ʢʨʫʧʥʝʡʰʠʭ ʩʝʢʪʦʨʦʚ, ʧʦʪʨʝʙʣʷʶʱʠʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ, ʠ ʯʘʩʪʥʳʝ ʨʝʩʫʨʩʳ ʠ 

ʩʨʝʜʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʞʠʣʠʱʥʳʡ ʩʝʢʪʦʨ.    

 ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʪʫʜʝʥʪʳ, ʥʘʯʠʥʘʶʱʠʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʤʦʣʦʜʳʝ 

ʩʝʤʴʠ ʦʯʝʥʴ ʯʘʩʪʦ ʥʝ ʠʤʝʶʪ ʢʨʳʰʠ ʥʘʜ ʛʦʣʦʚʦʡ ʠ, ʧʝʨʝʝʟʞʘʷ ʚ ʜʨʫʛʠʝ ʛʦʨʦʜʘ ʚ 

ʧʦʠʩʢʘʭ ʨʘʙʦʪʳ, ʚ ʧʦʠʩʢʘʭ ʩʚʦʝʡ ʥʠʰʠ ʚ ʞʠʟʥʠ, ʧʨʠʙʝʛʘʶʪ ʢ ʫʩʣʫʛʘʤ 

ʧʨʦʞʠʚʘʥʠʷ ʚ ʦʙʱʝʞʠʪʠʷʭ. ɹʫʜʫʯʠ ʤʘʣʦʦʙʝʩʧʝʯʝʥʥʳʤʠ, ʦʥʠ ʜʦʨʦʞʘʪ ʢʘʞʜʦʡ 

ʢʦʧʝʡʢʦʡ. ʅʦ ʜʘʞʝ ʟʜʝʩʴ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʦʙʤʘʥʫʪʳ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʢʦʩʥʫʪʴʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʳ ʥʝʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʥʘʯʠʩʣʝʥʠʡ ʧʣʘʪʳ ʟʘ 

ʢʦʤʤʫʥʘʣʴʥʳʝ ʫʩʣʫʛʠ, ʥʘ ʧʨʠʤʝʨʝ ʦʪʦʧʣʝʥʠʷ. 

ʆʙʱʝʞʠʪʠʷ ʙʳʚʘʶʪ ʩʪʫʜʝʥʯʝʩʢʠʝ, ʨʘʙʦʯʠʝ, ʩʝʤʝʡʥʦʛʦ ʪʠʧʘ. ʆʙʱʝʞʠʪʠʝ  ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɾʂ ʈʌ  ɻʣ. 9, ʩʪ. 94 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ: 
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1. ɾʠʣʳʝ ʧʦʤʝʱʝʥʠʷ ʚ ʦʙʱʝʞʠʪʠʷʭ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ 

ʧʨʦʞʠʚʘʥʠʷ ʛʨʘʞʜʘʥ ʚ ʧʝʨʠʦʜ ʠʭ ʨʘʙʦʪʳ, ʩʣʫʞʙʳ ʠʣʠ ʦʙʫʯʝʥʠʷ. 

2. ʇʦʜ ʦʙʱʝʞʠʪʠʷ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʦ ʧʦʩʪʨʦʝʥʥʳʝ ʠʣʠ 

ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʥʳʝ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʜʦʤʘ ʣʠʙʦ ʯʘʩʪʠ ʜʦʤʦʚ. 

3. ɾʠʣʳʝ ʧʦʤʝʱʝʥʠʷ ʚ ʦʙʱʝʞʠʪʠʷʭ ʫʢʦʤʧʣʝʢʪʦʚʳʚʘʶʪʩʷ ʤʝʙʝʣʴʶ ʠ 

ʜʨʫʛʠʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʛʨʘʞʜʘʥ ʧʨʝʜʤʝʪʘʤʠ [2]. 

ʄʝʩʷʯʥʳʡ ʦʙʲʝʤ ʧʦʪʨʝʙʣʝʥʠʷ ʪʝʧʣʘ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʫʩʪʘʥʦʚʣʝʥʳ ʣʠ ʚ 

ʜʦʤʝ ʦʙʱʝʜʦʤʦʚʳʝ ʩʯʝʪʯʠʢʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʠ ʛʦʨʷʯʝʡ ʚʦʜʳ. ɽʩʣʠ ʦʥʠ ʝʩʪʴ, 

ʪʦ ʨʘʩʭʦʜ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʥʘ ʦʪʦʧʣʝʥʠʝ ʠ ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʠʭ ʧʦʢʘʟʘʥʠʷʤ. ɽʩʣʠ ʥʝʪ, ʪʦ ʨʘʩʭʦʜ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʥʦʨʤʘʪʠʚʘʤ ʧʦʪʨʝʙʣʝʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ (ʪʝʧʣʘ), ʪʘʢʞʝ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʤ 

ʪʘʨʠʬʥʦʡ ʢʦʤʠʩʩʠʝʡ. 

ɻʦʨʦʜ ʈʫʙʮʦʚʩʢ ʧʨʝʜʩʪʘʚʣʝʥ ʧʷʪʴʶ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʯʪʦ ʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʙʘʟʫ ʜʣʷ ʢʦʥʢʫʨʝʥʮʠʠ, ʚ ʩʬʝʨʝ 

ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʫʷ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠʭ ʦʢʘʟʘʥʠʷ. 

ʕʪʦ: ɿɸʆ çʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʢʦʤʧʘʥʠʷ çʖʞʥʘʷè (ʕʂʖ), ʄʋʇ çʖʞʥʘʷ ʪʝʧʣʦʚʘʷ 

ʩʪʘʥʮʠʷè, ʄʋʇ çʈʫʙʮʦʚʩʢʠʡ ʪʝʧʣʦʚʦʡ ʢʦʤʧʣʝʢʩè, ʆʆʆ ʋʂ çʄʀʂʅè, ʆʆʆ 

çʕʥʝʨʛʦʩʠʙè. 

ʈʘʟʤʝʨ ʧʣʘʪʳ ʟʘ ʢʦʤʤʫʥʘʣʴʥʳʝ ʫʩʣʫʛʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʧʦʢʘʟʘʥʠʡ 

ʧʨʠʙʦʨʦʚ ʫʯʝʪʘ, ʘ ʧʨʠ ʠʭ ʦʪʩʫʪʩʪʚʠʠ ʠʩʭʦʜʷ ʠʟ ʥʦʨʤʘʪʠʚʦʚ ʧʦʪʨʝʙʣʝʥʠʷ. ʏʪʦʙʳ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʣʘʪʫ ʟʘ ʦʪʦʧʣʝʥʠʝ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʢʚʘʨʪʠʨʳ, 

ʥʫʞʥʦ ʫʤʥʦʞʠʪʴ ʨʘʟʤʝʨ ʪʘʨʠʬʘ ʥʘ ʪʝʧʣʦ ʥʘ ʥʦʨʤʘʪʠʚ ʧʦʪʨʝʙʣʝʥʠʷ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ ʚ ʜʘʥʥʦʤ ʪʠʧʝ ʟʜʘʥʠʡ ʠ ʥʘ ʧʣʦʱʘʜʴ ʢʚʘʨʪʠʨʳ [5]. 

                                         ʆ ʇ ʅ  S,                                                     (1) 

ʛʜʝ   ʇ ï ʨʘʟʤʝʨ ʪʘʨʠʬʘ ʥʘ ʪʝʧʣʦ,  

ʅ ï ʥʦʨʤʘʪʠʚ ʧʦʪʨʝʙʣʝʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʜʘʥʥʦʤ ʪʠʧʝ ʟʜʘʥʠʡ,  

S ï ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʢʦʤʥʘʪʳ.  

ʈʝʰʝʥʠʝʤ ʈʫʙʮʦʚʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ  ʉʦʚʝʪʘ ʜʝʧʫʪʘʪʦʚ ʦʪ 20.12.2005 ʛ. 

ˉ292 (ʩ ʠʟʤ. ʦʪ 22.06.2006 ˉ384) ʫʩʪʘʥʦʚʣʝʥ ʥʦʨʤʘʪʠʚ ʧʦʪʨʝʙʣʝʥʠʷ ʥʘ 

ʦʪʦʧʣʝʥʠʝ ʜʣʷ ʥʘʩʝʣʝʥʠʷ  ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ɻʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ 

çɻʦʨʦʜ ʈʫʙʮʦʚʩʢ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷè ï 0,015 ɻʢʘʣ/ʤ
2
 [1]. 

ʂʘʩʘʝʤʦ ʦʙʱʝʞʠʪʠʡ, ʜʘʥʥʳʡ ʥʦʨʤʘʪʠʚ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʪʘʢ ʢʘʢ ʜʦʣʞʥʘ ʙʳʪʴ ʠʩʯʠʩʣʝʥʘ ʥʝ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʢʦʤʥʘʪʳ, ʘ ʞʠʣʘʷ! 

ɺ ʵʪʦʤ ʠ ʩʦʩʪʦʠʪ ʛʣʘʚʥʘʷ ʦʰʠʙʢʘ. 

                                           ʆ ʇ ʅ  ',                                                      (2) 

ʛʜʝ   ʇ ï ʨʘʟʤʝʨ ʪʘʨʠʬʘ ʥʘ ʪʝʧʣʦ,  

ʅ ï ʥʦʨʤʘʪʠʚ ʧʦʪʨʝʙʣʝʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʜʘʥʥʦʤ ʪʠʧʝ ʟʜʘʥʠʡ,  

 ï ʞʠʣʘʷ ʧʣʦʱʘʜʴ ʢʦʤʥʘʪʳ. 

ɺʦʟʴʤʝʤ ʢʚʠʪʘʥʮʠʠ ʦʙʳʯʥʦʛʦ ʞʠʪʝʣʷ ʦʙʱʝʞʠʪʠʷ ʟʘ ʧʝʨʠʦʜ ʩ ʩʝʥʪʷʙʨʷ 

2009, ʩ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʢʚʘʨʪʠʨʳ 20,48 ʢʚ.ʤ, ʠ ʞʠʣʦʡ ʧʣʦʱʘʜʴʶ ʚ 12,8 ʢʚ.ʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʠʟʚʝʜʷ ʨʘʩʯʝʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ˉ307 ʦʪ 23.05.2006 çʆ ʧʦʨʷʜʢʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ ʛʨʘʞʜʘʥʘʤè [4] ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʯʠʩʣʝʥʠʷʤʠ ʊʉɾ, 

ʚʥʝʩʝʤ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ ʚ ʪʘʙʣʠʮʫ 1. 

http://gde24.ru/company/card/BgH8CoNst2XlRIssZtDvWKQd/
http://gde24.ru/company/card/BgHnML-CmHcjyS7scXFt-C-C4AJ/
http://gde24.ru/company/card/BgHnML-CmHcjyS7scXFt-C-C4AJ/
http://gde24.ru/company/card/BgGbsASLy2mCQYX5a9yv3xFW/
http://gde24.ru/company/card/BgHbrc3TcCQOQ6p6OjyWIfLQ/
http://gde24.ru/company/card/BgGMHPp9rF12S58bDjV48SD9/
http://gde24.ru/company/card/BgGMHPp9rF12S58bDjV48SD9/
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ʊʘʙʣʠʮʘ 1 

ʈʘʩʯʝʪ ʥʝʦʙʦʩʥʦʚʘʥʥʦ ʥʘʯʠʩʣʝʥʥʦʡ ʧʣʘʪʳ ʟʘ ʫʩʣʫʛʫ: "ʦʪʦʧʣʝʥʠʝ" 

ʇʝʨʠʦʜ 

ʆʪʦʧʣʝʥʠʝ 

ʅʘʯʠʩʣʝʥʦ ɼʦʣʞʥʦ ʙʳʪʴ ʥʘʯʠʩʣʝʥʦ 

ʩʝʥ.09 309,72ʨ. 193,57ʨ. 

ʦʢʪ.09 309,72ʨ. 193,57ʨ. 

ʥʦʷ.09 309,72ʨ. 193,57ʨ. 

ʜʝʢ.09 309,72ʨ. 193,57ʨ. 

ʷʥʚ.10 339,54ʨ. 212,21ʨ. 

ʬʝʚ.10 282,21ʨ. 176,38ʨ. 

ʤʘʨ.10 282,21ʨ. 176,38ʨ. 

ʘʧʨ.10 282,21ʨ. 176,38ʨ. 

ʤʘʡ.10 282,21ʨ. 176,38ʨ. 

ʠʶʥ.10 282,21ʨ. 176,38ʨ. 

ʠʶʣ.10 282,21ʨ. 176,38ʨ. 

ʘʚʛ.10 282,21ʨ. 176,38ʨ. 

ʩʝʥ.10 282,21ʨ. 176,38ʨ. 

ʦʢʪ.10 282,21ʨ. 176,38ʨ. 

ʥʦʷ.10 282,21ʨ. 176,38ʨ. 

ʜʝʢ.10 282,21ʨ. 176,38ʨ. 

ʷʥʚ.11 331,98ʨ. 207,49ʨ. 

ʬʝʚ.11 332,04ʨ. 207,53ʨ. 

ʤʘʨ.11 332,04ʨ. 207,53ʨ. 

ʘʧʨ.11 332,04ʨ. 207,53ʨ. 

ʤʘʡ.11 332,04ʨ. 207,53ʨ. 

ʠʶʥ.11 332,04ʨ. 207,53ʨ. 

ʠʶʣ.11 332,04ʨ. 207,53ʨ. 

ʘʚʛ.11 332,04ʨ. 207,53ʨ. 

ʩʝʥ.11 332,04ʨ. 207,53ʨ. 

ʦʢʪ.11 332,04ʨ. 207,53ʨ. 

ʥʦʷ.11 332,04ʨ. 207,53ʨ. 

ʜʝʢ.11 332,04ʨ. 207,53ʨ. 

ʷʥʚ.12 332,04ʨ. 207,53ʨ. 

ʬʝʚ.12 332,04ʨ. 207,53ʨ. 

ʤʘʨ.12 332,04ʨ. 207,53ʨ. 

ʘʧʨ.12 332,04ʨ. 207,53ʨ. 

ʤʘʡ.12 332,04ʨ. 207,53ʨ. 

ʠʶʥ.12 332,04ʨ. 207,53ʨ. 

ʠʶʣ.12 332,04ʨ. 207,53ʨ. 

ɺʩʝʛʦ: 10 991,43ʨ. 6 869,70ʨ. 

 

ʀʪʦʛʦ: 10 991,43 ʨʫʙ. ï 6 869,7 ʨʫʙ. = 4 121,73 ʨʫʙ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʠʜʠʤ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʩ ʩʝʥʪʷʙʨʷ 2009 ʛʦʜʘ, ʧʦ ʠʶʣʴ  

2012 ʛʦʜʘ, ʛʨʘʞʜʘʥʠʥ ʧʝʨʝʧʣʘʪʠʣ ʩʫʤʤʫ ʚ 4121ʨʫʙ. 73 ʢʦʧ. ʕʪʘ ʩʫʤʤʘ 

ʧʦʜʣʝʞʠʪ ʠʩʢʣʶʯʝʥʠʶ ʠʟ ʟʘʜʦʣʞʝʥʥʦʩʪʠ. 

ʈʦʩʪ ʢʦʤʤʫʥʘʣʴʥʳʭ ʧʣʘʪʝʞʝʡ ʟʘʩʪʘʚʠʣ ʧʨʦʩʪʳʭ ʨʦʩʩʠʷʥ ʙʫʥʪʦʚʘʪʴ. ɼʘʞʝ  

ʇʨʝʟʠʜʝʥʪ  ʚ ʩʚʦʝʤ ʠʥʪʝʨʚʴʶ ʢʨʘʡʥʝ ʚʦʟʤʫʱʝʥ ʥʝʦʙʦʩʥʦʚʘʥʥʦʩʪʴʶ ʥʘʯʠʩʣʝʥʠʡ 
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[3]. ʕʪʦ ʝʱʝ ʨʘʟ ʛʦʚʦʨʠʪ ʦ ʥʝʩʦʚʝʨʰʝʥʩʪʚʝ ʩʠʩʪʝʤʳ ʪʘʨʠʬʠʢʘʮʠʠ.  ʂʘʢ ʙʳʪʴ, 

ʝʩʣʠ ʙʘʥʘʣʴʥʳʡ ʨʘʩʯʝʪ ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʤʧʘʥʠʡ ʥʘ ʙʘʟʦʚʦʤ ʫʨʦʚʥʝ ʥʝʛʨʘʤʦʪʝʥ 

ʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ  ʧʨʘʚʠʣʘʤ ʨʘʩʯʝʪʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ. 

ʀ ʢʘʢ ʞʝ ʙʦʨʦʪʴʩʷ ʩ ʧʦʜʦʙʥʦʡ ʧʨʦʙʣʝʤʦʡ? 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʦʜʠʥ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ï ʵʪʦ ʧʫʪʴ ʧʦʜʘʯʠ 

ʠʩʢʦʚʳʭ ʟʘʷʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʥʳʝ ʩʫʜʳ, ʪʘʢ ʢʘʢ ʧʦ ʜʦʙʨʦʡ ʚʦʣʝ ʥʠ ʦʜʥʘ ʋʂ 

ʫʢʨʘʜʝʥʥʦʝ ʚʦʟʚʨʘʱʘʪʴ ʥʝ ʩʪʘʥʝʪ. ʅʦ ʧʦʯʝʤʫ ʟʘʢʦʥʥʳʝ ʧʨʘʚʘ ʛʨʘʞʜʘʥ ʜʦʣʞʥʳ 

ʚʳʙʠʚʘʪʴʩʷ ʩʠʣʦʡ? ɼʘ, ʢʦʥʝʯʥʦ, ʝʩʪʴ ʚʘʨʠʘʥʪ ʟʘʪʨʝʙʦʚʘʥʠʷ ʩ ʋʂ  ʧʠʩʴʤʝʥʥʳʭ 

ʦʪʯʝʪʦʚ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦ ʩʧʦʩʦʙʘʭ ʥʘʯʠʩʣʝʥʠʷ, ʤʦʞʥʦ ʜʦʙʠʚʘʪʴʩʷ 

ʧʝʨʝʨʘʩʯʝʪʦʚ. ʅʦ ʥʘʜʦ ʙʳʪʴ ʛʦʪʦʚʳʤ ʢ ʪʦʤʫ, ʯʪʦ ʦʪʯʝʪʳ ʙʫʜʫʪ ʩʪʦʣʴ ʞʝ 

ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʤʠ ʠ ʥʝʪʦʯʥʳʤʠ, ʢʘʢ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʘʤʦʡ ʋʂ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʠʥʘʤʠʢʦʡ 

ʧʦʧʨʘʚʦʢ  ʚʦ ʚʩʝ ʪʝʭ ʞʝ ʧʨʘʚʠʣʘʭ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʚ  ʠʪʦʛʝ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ 

ʨʦʩʪʝ ʪʘʨʠʬʦʚ ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʦʢʘʟʳʚʘʝʤʳʭ ʫʩʣʫʛ ʧʨʠʚʦʜʠʪ ʢ ʩʦʮʠʘʣʴʥʦʡ 

ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ. ʆʜʥʦʟʥʘʯʥʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʝʩʣʠ ʤʳ, ʛʨʘʞʜʘʥʝ, ʥʝ 

ʭʦʪʠʤ ʨʘʟʦʨʠʪʴʩʷ ï ʤ  rʜʦʣʞʥʳ ʟʥʘʪʴ ʠ ʫʤʝʪʴ ʛʨʘʤʦʪʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʪʦ, ʥʘ ʯʪʦ 

ʤʳ ʪʨʘʪʠʤ ʩʚʦʠ ʜʝʥʴʛʠ. 

ʅʝʦʙʦʩʥʦʚʘʥʥʦʝ ʥʘʯʠʩʣʝʥʠʝ ʦʧʣʘʪʳ ʫʩʣʫʛ, ʥʘʨʫʰʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ 

ʥʦʨʤʘʪʠʚʦʚ ʠ ʪʘʨʠʬʦʚ ʧʨʠ ʥʘʯʠʩʣʝʥʠʠ ʧʣʘʪʳ ʟʘ ʫʩʣʫʛʠ ɾʂʍ ʪʨʝʙʫʶʪ 

ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ  ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʨʘʟʨʘʙʦʪʦʢ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʟʘʠʤʩʪʚʦʚʘʥʠʝ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ. ʅʝʦʙʭʦʜʠʤʘ ʧʦʤʦʱʴ ʠ 

ʧʨʠʚʣʝʯʝʥʠʝ ʚʥʠʤʘʥʠʷ ʢ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɸʧʝʣʣʷʮʠʦʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʫʜʘ ʦʪ 20.02.2013, ʜʝʣʦ ˉ33-998/13. 

2. ɾʠʣʠʱʥʳʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ï ʄ.: ʆʤʝʛʘ-ʃ, 2011. ï 72 ʩ. 

ï (ʂʦʜʝʢʩʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ). 

3. ʄʦʩʢʦʚʩʢʠʡ ʢʦʤʩʦʤʦʣʝʮ. ˉ26173 ʦʪ 26 ʬʝʚʨʘʣʷ 2013 ʛ. 

4. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 23.05.2006 çʆ ʧʦʨʷʜʢʝ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ ʛʨʘʞʜʘʥʘʤè, ʇʨʘʚʠʣʘ ˉ307. 

5. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ˉ354. 

 

ʇʈʆɹʃɽʄʓ  ʛ. ʈʋɹʎʆɺʉʂɸ  

ɺ ʉʆʎʀɸʃʔʅʆ-ʕʂʆʅʆʄʀʏɽʉʂʆʄ ʈɸɿɺʀʊʀʀ ʈʌ 

ʆ.ɸ. ʏʠʨʢʦʚʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ɺ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʘʜʠʢʘʣʴʥʦ ʤʝʥʷʝʪʩʷ ʚʩʷ ʩʠʩʪʝʤʘ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ. ʈʳʥʦʯʥʘʷ ʨʝʬʦʨʤʘ ʥʘʨʫʰʠʣʘ 

ʩʣʦʞʠʚʰʠʝʩʷ ʨʘʥʝʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʥʝ ʩʦʟʜʘʚ ʥʦʚʳʭ, ʯʪʦ 

ʧʨʠʚʝʣʦ ʢ ʨʘʟʨʫʰʝʥʠʶ ʩʠʩʪʝʤʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ. ɺ ʧʝʨʠʦʜ ʧʝʨʝʭʦʜʘ ʢ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ ʚʳʷʚʠʣʠʩʴ ʥʘʠʙʦʣʝʝ 

ʩʣʘʙʳʝ ʟʚʝʥʴʷ ʚ ʩʠʩʪʝʤʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ. ʆʜʥʠʤ ʠʟ 

ʪʘʢʠʭ ʟʚʝʥʴʝʚ ʦʢʘʟʘʣʠʩʴ ʦʙʲʝʢʪʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ 
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ʩʪʨʫʢʪʫʨʳ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʠ ʨʘʟʨʘʙʦʪʢʘ 

ʨʘʮʠʦʥʘʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʠʭ ʨʘʟʚʠʪʠʷ ʩʪʘʥʦʚʠʪʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʦʡ. ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʥʘʠʙʦʣʴʰʠʡ ʫʱʝʨʙ ʧʦʥʝʩʣʘ ʩʘʤʘʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʤʘʩʩʦʚʘʷ ʢʘʪʝʛʦʨʠʷ; ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ï ʤʘʣʳʝ ʛʦʨʦʜʘ (ʩ ʥʘʩʝʣʝʥʠʝʤ ʤʝʥʝʝ 50 ʪʳʩ. ʯʝʣʦʚʝʢ) ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 2/3 ʚʩʝʭ 

ʛʦʨʦʜʦʚ ʩʪʨʘʥʳ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʘʣʳʝ ʨʦʩʩʠʡʩʢʠʝ ʛʦʨʦʜʘ ʠʩʧʳʪʳʚʘʶʪ ʦʩʪʨʝʡʰʠʝ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ: ʩʧʘʜ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʙʝʟʨʘʙʦʪʠʮʘ, 

ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ ʠ ʪ.ʜ. ʇʦʣʦʞʝʥʠʝ ʚʦ ʤʥʦʛʠʭ ʤʘʣʳʭ ʛʦʨʦʜʘʭ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʢʦʥʢʨʝʪʥʫʶ ʦʪʨʘʩʣʴ ʠʣʠ ʜʘʞʝ ʦʪʜʝʣʴʥʦʝ 

ʧʨʝʜʧʨʠʷʪʠʝ. ʆʪ ʥʠʭ ʟʘʚʠʩʠʪ ʟʘʥʷʪʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʦʥʠ ʜʠʢʪʫʶʪ ʤʘʩʰʪʘʙ ʠ 

ʢʘʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʩʦʩʪʦʷʥʠʝ ʞʠʣʴʷ ʠ 

ʪ.ʧ. 

ɺ ʥʦʚʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘʨʷʜʫ ʩʦ ʤʥʦʛʠʤʠ ʤʦʥʦʧʨʦʬʠʣʴʥʳʤʠ 

ʛʦʨʦʜʘʤʠ ʚ ʢʨʠʟʠʩʥʦʤ ʧʦʣʦʞʝʥʠʠ ʦʢʘʟʘʣʩʷ ʠ ʛ. ʈʫʙʮʦʚʩʢ, ʥʘʩʳʱʝʥʥʳʡ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʩʧʘʜ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʪʦʨʳʭ ʚʳʟʚʘʣ ʚ 

ʛʦʨʦʜʝ ʩʚʦʝʛʦ ʨʦʜʘ ʮʝʧʥʫʶ ʨʝʘʢʮʠʶ ï ʨʦʩʪ ʙʝʟʨʘʙʦʪʠʮʳ, ʧʘʜʝʥʠʝ ʫʨʦʚʥʷ 

ʞʠʟʥʠ, ʫʭʫʜʰʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʩʣʦʞʥʦʩʪʠ ʩ ʦʙʩʣʫʞʠʚʘʥʠʝʤ 

ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ, ʦʙʲʝʢʪʦʚ ʠʥʞʝʥʝʨʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʅʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʙʳʚʰʠʭ ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʨʝʰʘʶʱʠʤ ʦʙʨʘʟʦʤ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʚʩʝʛʦ ʙʶʜʞʝʪʘ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ ʛʦʨʦʜʘ. 

ʅʝʛʘʪʠʚʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʚʳʟʚʘʥʥʳʝ ʤʠʨʦʚʳʤ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʢʨʠʟʠʩʦʤ, ʥʝ ʤʦʛʣʠ ʥʝ ʩʢʘʟʘʪʴʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʵʢʦʥʦʤʠʢʠ ʛʦʨʦʜʘ, ʫʩʠʣʠʚ ʝʸ 

ʜʝʧʨʝʩʩʠʚʥʦʩʪʴ.  

ɺ ʧʝʨʠʦʜ ʢʨʠʟʠʩʘ ʚ ʨʝʡʪʠʥʛʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʠʭ ʦʢʨʫʛʦʚ ʛ. ʈʫʙʮʦʚʩʢ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʟʘʥʠʤʘʣ ʧʨʝʜʧʦʩʣʝʜʥʠʝ ʤʝʩʪʘ.  

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʠʟʦʰʣʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʤʥʦʛʠʭ 

ʦʙʣʘʩʪʷʭ ʵʢʦʥʦʤʠʢʠ ʛʦʨʦʜʘ, ʧʦʟʚʦʣʠʚʰʠʝ ʯʘʩʪʠʯʥʦ ʧʨʝʦʜʦʣʝʪʴ ʩʝʨʴʝʟʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʢʨʠʟʠʩʘ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʟʦʥʘʭ ʨʘʟʚʠʪʠʷ ʧʨʝʚʳʩʠʪʴ ʜʦʢʨʠʟʠʩʥʳʡ 

ʫʨʦʚʝʥʴ. ɺ 2008-2010 ʛʦʜʘʭ ʧʦ ʫʨʦʚʥʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠʟ 12 ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʛʦʨʦʜʩʢʠʭ ʦʢʨʫʛʦʚ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʛʦʨʦʜ ʩʪʘʙʠʣʴʥʦ ʟʘʥʠʤʘʣ 7 ʤʝʩʪʦ. ʆʪʛʨʫʟʢʘ ʪʦʚʘʨʦʚ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʠ ʫʩʣʫʛ ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʠʣʘʤʠ ʚ 

ʮʝʣʦʤ ʧʦ ʛʦʨʦʜʫ ʚ 2011 ʛʦʜʫ ʩʦʩʪʘʚʣʷʣʠ ʚ ʦʙʱʝʢʨʘʝʚʦʤ ʟʥʘʯʝʥʠʠ 5%  ï ʵʪʦ 5 

ʤʝʩʪʦ ʩʨʝʜʠ ʛʦʨʦʜʦʚ ʢʨʘʷ. ʇʦ ʦʙʲʝʤʫ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʠʷ ʚ ʨʝʡʪʠʥʛʝ ʛʦʨʦʜʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʧʷʪʠ ʣʝʪ ʩʪʘʙʠʣʴʥʦ 

ʟʘʥʠʤʘʝʪ 6 ʤʝʩʪʦ. ɽʩʣʠ ʚ 2007 ʛʦʜʫ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʠʥʜʝʢʩʘ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʤʘ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʨʦʜ  ʙʳʣ ʥʘ 10 ʤʝʩʪʝ, ʪʦ ʚ 2011 ʛʦʜʫ ï ʥʘ 6-ʤ 

ʤʝʩʪʝ ʚ ʨʝʡʪʠʥʛʝ 11 ʛʦʨʦʜʦʚ ʢʨʘʷ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʬʝʨʳ ʛʦʨʦʜʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʨʷʜʘ ʣʝʪ ʫʜʝʨʞʠʚʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʝʤʧʳ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ [2].   
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ʀʥʚʝʩʪʠʮʠʠ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʧʦ ʛʦʨʦʜʫ ʚ 2011 ʛʦʜʫ ʩʦʩʪʘʚʣʷʣʠ ʣʠʰʴ 

1,9% ʦʪ ʢʨʘʝʚʦʛʦ ʟʥʘʯʝʥʠʷ ï ʵʪʦ 4-ʝ ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ ʛʦʨʦʜʦʚ, ʧʨʠ ʵʪʦʤ ʪʝʤʧ 

ʨʦʩʪʘ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʛʦʜʫ ʙʳʣ ʚʳʰʝ ʢʨʘʝʚʦʛʦ ʥʘ 5,1 ʧʨʦʮʝʥʪʥʳʭ ʧʫʥʢʪʦʚ (120, 

5% ï ʛ. ʈʫʙʮʦʚʩʢ, 115,4% ï ʢʨʘʡ).  

ɿʜʝʩʴ ʚʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʦ ʠʥʜʝʢʩʫ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʤʘ ʠʥʚʝʩʪʠʮʠʡ 

ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʜʚʘ ʛʦʜʘ ʧʦʜʨʷʜ ï 2010 ʠ 2011, ʟʘʥʠʤʘʝʪ 2-ʝ ʤʝʩʪʘ ʧʦʩʣʝ 

ʢʨʘʝʚʦʛʦ ʮʝʥʪʨʘ, ʭʦʪʷ  ʚ 2009 ʛʦʜʫ ʥʘʭʦʜʠʣʩʷ  ʥʘ ʧʨʝʜʧʦʩʣʝʜʥʝʤ ï 10 ʤʝʩʪʝ [3]. 

ʇʦ ʚʚʦʜʫ ʞʠʣʴʷ ʟʘ ʩʯʝʪ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʟʘʥʠʤʘʷ ʚ 2008 ʛʦʜʫ 

ʧʦʩʣʝʜʥʝʝ ʤʝʩʪʦ, ʚ 2011 ʛʦʜʫ ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʚ ʢʨʘʝ ï ʟʥʘʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ ʫʚʝʣʠʯʝʥʦ ʩ 67 ʜʦ 79 ʢʚ. ʤ ʥʘ 1000 ʯʝʣ. ʥʘʩʝʣʝʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛʘʝʪʩʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʟʘ ʩʯʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʇʨʠ ʥʠʟʢʦʤ ʦʙʱʝʤ ʪʝʤʧʝ ʚʚʦʜʘ ʞʠʣʴʷ ʚ ʛʦʨʦʜʝ (10 ʤʝʩʪʦ ʚ 2011 ʛʦʜʫ) ʪʝʤʧ 

ʨʦʩʪʘ ʚʚʦʜʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʞʠʣʴʷ ʚ 2011 ʛʦʜʫ ʧʨʝʚʳʩʠʣ ʢʨʘʝʚʦʝ ʟʥʘʯʝʥʠʝ ʥʘ 

6,5 ʧʨʦʮʝʥʪʥʳʭ ʧʫʥʢʪʦʚ. 

ʇʦ ʦʙʦʨʦʪʫ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʚ ʨʘʩʯʝʪʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʩ 2009 ʧʦ 

2011 ʛʦʜ ʛʦʨʦʜ ʟʘʥʠʤʘʝʪ ʯʝʪʚʝʨʪʦʝ ʤʝʩʪʦ, ʫʩʪʫʧʘʷ ʪʦʣʴʢʦ ʛ. ɹʘʨʥʘʫʣʫ, ʛ. ɹʠʡʩʢʫ 

ʠ ʛ. ɹʝʣʦʢʫʨʠʭʝ. ʇʦ ʦʙʦʨʦʪʫ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʪʘʢʠʭ 

ʫʩʧʝʭʦʚ ʜʦʩʪʠʯʴ ʧʦʢʘ ʥʝ ʫʜʘʝʪʩʷ, ʚ 2007 ʛʦʜʫ ï 10-ʝ ʤʝʩʪʦ, ʩ 2008 ʛʦʜʘ ʧʦ 2011 

ʛʦʜ ʛʦʨʦʜ ʧʦ ʟʥʘʯʝʥʠʶ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʘʨʴʠʨʫʝʪ ʚ ʨʝʡʪʠʥʛʝ ʛʦʨʦʜʦʚ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʤʝʞʜʫ 8 ʠ 9 ʤʝʩʪʦʤ [1]. ʆʙʲʝʤ ʧʣʘʪʥʳʭ ʫʩʣʫʛ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʨʦʜʝ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʨʘʩʪʝʪ, ʠ ʚ ʨʝʡʪʠʥʛʝ ʛʦʨʦʜʦʚ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ 

ʛ. ʈʫʙʮʦʚʩʢ, ʟʘʥʠʤʘʣ 8-ʝ ʤʝʩʪʦ ʚ 2008 ʛʦʜʫ ʠ 5-ʝ ʤʝʩʪʘ ʚ 2009 ʠ 2010 ʛʦʜʘʭ, ʚ 

2011 ʛʦʜʫ ʟʘʥʷʣ 3 ʤʝʩʪʦ, ʦʧʝʨʝʜʠʚ ʛ. ɹʠʡʩʢ, ʛ. ɿʘʨʠʥʩʢ, ʛ. ɹʝʣʦʢʫʨʠʭʫ ʠ ʛ. 

ʅʦʚʦʘʣʪʘʡʩʢ [3].  

ʇʦ ʧʦʢʘʟʘʪʝʣʶ çɹʶʜʞʝʪʥʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʟʘ ʩʯʝʪ 

ʥʘʣʦʛʦʚʳʭ ʠ ʥʝʥʘʣʦʛʦʚʳʭ ʜʦʭʦʜʦʚè ʥʘ ʧʨʦʪʷʞʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʧʷʪʠ ʣʝʪ ʛʦʨʦʜ 

ʩʪʘʙʠʣʴʥʦ ʟʘʥʠʤʘʝʪ ʧʨʝʜʧʦʩʣʝʜʥʝʝ 9 ʤʝʩʪʦ ʚ ʢʨʘʝ, ʦʧʝʨʝʞʘʷ ʪʦʣʴʢʦ ʛ. ʂʘʤʝʥʴ-

ʥʘ-ʆʙʠ, ʚ 2011 ʛʦʜʫ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 4625 ʨʫʙ. [3]. ʇʦ ʧʦʢʘʟʘʪʝʣʶ 

çʋʜʝʣʴʥʳʡ ʚʝʩ ʥʘʣʦʛʦʚʳʭ ʠ ʥʝʥʘʣʦʛʦʚʳʭ ʜʦʭʦʜʦʚ ʚ ʨʘʩʭʦʜʘʭ ʙʶʜʞʝʪʘè 

ʟʘʥʠʤʘʷ ʜʦ 2009 ʛʦʜʘ ʚ ʨʝʡʪʠʥʛʝ ʛʦʨʦʜʦʚ 8 ʤʝʩʪʦ, ʚ 2009 ʛʦʜʫ ʛʦʨʦʜ ʩʤʝʱʝʥ ʥʘ 

9 ʤʝʩʪʦ, ʘ ʚ 2011 ʛʦʜʫ ʧʦʜʥʷʣʩʷ ʥʘ 7-ʝ ʤʝʩʪʦ. ʈʦʩʪ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʟʘʨʘʙʦʪʥʦʡ 

ʧʣʘʪʳ ʦʜʥʦʛʦ ʨʘʙʦʪʥʠʢʘ ʩ 9285 ʨʫʙ. ʜʦ 13167 ʨʫʙ. (ʩʨʝʜʥʝʢʨʘʝʚʦʝ ʟʥʘʯʝʥʠʝ ï 

13819 ʨʫʙ.) ʧʦʟʚʦʣʠʣ ʛʦʨʦʜʫ ʚ ʨʝʡʪʠʥʛʝ ʟʘʥʷʪʴ  7 ʤʝʩʪʦ ʚ 2010 ʠ 2011 ʛʦʜʘʭ, 

ʩʤʝʥʠʚ 9 ʤʝʩʪʦ ʚ 2008 ʛʦʜʫ. ɺ 2011 ʛʦʜʫ ʫʜʘʣʦʩʴ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʜʦʣʛʠ ʧʦ 

ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʝ. ʈʫʙʮʦʚʩʢ ʩ 2008 ʛʦʜʘ  ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦʩʣʝ ʢʨʘʝʚʦʡ 

ʩʪʦʣʠʮʳ ʚ ʨʝʡʪʠʥʛʝ ʧʦ ʫʨʦʚʥʶ ʙʝʟʨʘʙʦʪʠʮʳ (ʦʬʠʮʠʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʡ  

ʥʘ ʢʦʥʝʮ ʧʝʨʠʦʜʘ), ʧʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʩ 0,9% 

ʚ 2008 ʛʦʜʫ ʜʦ 0,8% ʚ 2011 ʛʦʜʫ (ʢ ʪʨʫʜʦʩʧʦʩʦʙʥʦʤʫ ʥʘʩʝʣʝʥʠʶ) [2].   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʙʱʘʷ ʚʩʝ ʚʳʰʝʦʪʤʝʯʝʥʥʦʝ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ 

ʩʦʩʪʦʷʥʠʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʛ. ʈʫʙʮʦʚʩʢʘ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 

ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʝ, ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ 

ʧʨʦʙʣʝʤ ʚʳʚʦʜʘ ʛ. ʈʫʙʮʦʚʩʢʘ ʠʟ ʩʠʩʪʝʤʥʦʛʦ ʢʨʠʟʠʩʘ, ʢʦʪʦʨʳʡ ʥʘʨʫʰʠʣ ʫʩʣʦʚʠʷ 

ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ, ʧʦʠʩʢ ʵʬʬʝʢʪʠʚʥʳʭ ʧʫʪʝʡ ʦʙʝʩʧʝʯʝʥʠʷ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʦʜʦʣʝʥʠʷ ʧʨʦʙʣʝʤʳ. ʈʝʰʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ,  
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ʚʦ ʤʥʦʛʦʤ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ, ʥʘʰ ʚʟʛʣʷʜ, ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨ, ʧʨʝʜʧʨʠʥʷʪʳʭ 

ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʬʝʜʝʨʘʣʴʥʳʤʠ ʠ ʢʨʘʝʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʫʙʮʦʚʩʢʘ ʧʦ 

ʧʦʜʜʝʨʞʘʥʠʶ ʠ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʛʦʨʦʜʘ.  
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ʕʊɸʇʓ ʀʅʅʆɺɸʎʀʆʅʅʓʍ ɺʅɽɼʈɽʅʀʁ ʅɸ ʈʆʉʉʀʁʉʂʆʄ 

ʇʈɽɼʇʈʀʗʊʀʀ (ʅɸ ʇʈʀʄɽʈɽ ɿɸʆ çʈɿɿè) 

ʗ.ʅ. ʐʘʙʫʨʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʵ.ʥ., ʜʦʮʝʥʪ  ʅ.ɸ. ʃʷʧʢʠʥʘ  

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʅʦʚʳʝ ʟʥʘʥʠʷ ʜʘʶʪ ʥʘʤ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʨʘʩʰʠʨʷʶʪ ʥʘʰʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ, ʠ ʚ ʵʪʦʤ ʩʦʩʪʦʠʪ ʠʭ ʛʣʘʚʥʦʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʥʘʫʢʘ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʨʝʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʙʱʝʩʪʚʘ ï ʠʥʥʦʚʘʮʠʠ. 

 ɺ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʧʦʜ ʠʥʥʦʚʘʮʠʷʤʠ ʧʦʥʠʤʘʶʪ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚʠʜʳ 

ʫʩʣʫʛ, ʧʨʦʜʫʢʮʠʠ, ʥʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ, ʬʠʥʘʥʩʦʚʦʛʦ ʠ ʠʥʦʛʦ ʭʘʨʘʢʪʝʨʘ [4]. 

ʀʥʥʦʚʘʮʠʠ ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ 

ʧʨʦʮʝʩʩʦʤ, ʢʦʪʦʨʳʡ ʦʧʠʨʘʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭ ʚʠʜʦʚ ʧʦʪʝʥʮʠʘʣʦʚ: 

1. ʥʘʫʯʥʳʡ (ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʢʠ);  

2. ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ, ʩʚʷʟʘʥʥʳʡ ʩʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʥʝʜʨʷʪʴ ʠʥʥʦʚʘʮʠʠ ʥʘ 
ʚʩʝʭ ʩʪʘʜʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʚʳʩʪʫʧʘʝʪ ʝʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ï ʥʘʭʦʞʜʝʥʠʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʯʝʪʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʵʪʘʧʦʚ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʘʯʝʩʪʚʘ 

ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʘ ʠ ʧʦʚʳʰʝʥʠʷ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ.    

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʚʥʝʜʨʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʥʘ ʧʨʠʤʝʨʝ ɿɸʆ çʈɿɿè.  

ɺ ʩʚʷʟʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʴʶ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1) ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʵʪʘʧʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʚʥʝʜʨʝʥʠʷ; 

2) ʨʘʩʩʤʦʪʨʝʥʠʝ ʵʪʘʧʦʚ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ 

(ɿɸʆ çʈɿɿè); 

ʅʘʠʙʦʣʝʝ ʧʦʣʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʪʘʧʦʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʚʥʝʜʨʝʥʠʡ 

ʧʨʝʜʣʦʞʠʣ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʚʣʠʷʪʝʣʴʥʳʭ ʪʝʦʨʝʪʠʢʦʚ ʤʝʥʝʜʞʤʝʥʪʘ ʇʠʪʝʨ 

ʌʝʨʜʠʥʘʥʜ ɼʨʫʢʝʨ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʄʝʥʝʜʞʤʝʥʪ. ɺʳʟʦʚʳ XXI ʚʝʢʘè: 
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ʕʪʘʧ I. ʌʦʨʤʠʨʦʚʘʥʠʝ ʟʘʤʳʩʣʘ. 

ʆʩʦʟʥʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʢ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʝʛʦ ʚʥʝʜʨʝʥʠʶ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʕʪʘʧ II . ʇʦʜʛʦʪʦʚʢʘ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʚʥʝʜʨʝʥʠʡ.  

ɺʳʙʦʨ ʩʪʨʘʪʝʛʠʠ ʚʥʝʜʨʝʥʠʷ, ʧʦʜʛʦʪʦʚʢʘ ʧʝʨʩʦʥʘʣʘ, ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʬʠʥʘʥʩʦʚʦʡ ʙʘʟʳ. 

ʕʪʘʧ III. ʇʦʩʪʝʧʝʥʥʦʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

ɺ ʮʝʣʦʤ ʵʪʘʧʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʚʥʝʜʨʝʥʠʶ ʥʦʩʷʪ ʥʘʟʚʘʥʠʝ ï 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʞʠʟʥʝʥʥʳʝ ʮʠʢʣʳ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ: ʦʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʜʝʠ ʚ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʠ ʜʦ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʨʦʮʝʩʩ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʥʘ 

ʧʨʠʤʝʨʝ ɿɸʆ çʈɿɿè. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʦʟʥʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠʣʠ çʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʤʳʩʣʘè 

ʚʩʪʘʣʘ ʧʝʨʝʜ ʦʨʛʘʥʠʟʘʮʠʝʡ ʩʨʘʟʫ ʧʦʩʣʝ ʩʤʝʥʳ ʨʫʢʦʚʦʜʩʪʚʘ (ʧʦʩʣʝ ʧʨʦʮʝʩʩʘ 

ʧʨʠʚʘʪʠʟʘʮʠʠ).  

ʕʪʦʪ ʵʪʘʧ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʧʨʝʜʩʝʜʘʪʝʣʴ ʉʦʚʝʪʘ ʜʠʨʝʢʪʦʨʦʚ 

ɿɸʆ çʈɿɿè ɺʠʢʪʦʨ ɺʠʢʪʦʨʦʚʠʯ ɿʦʙʥʝʚ ʦʧʠʩʳʚʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

çɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɿɸʆ çʈɿɿè ʙʳʣʘ ʧʦʩʪʘʚʢʘ ʟʘʧʯʘʩʪʝʡ ʥʘ 

ʘʣʪʘʡʩʢʠʝ ʟʘʚʦʜʳ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʘʢʘʟʦʚ, ʢʦʪʦʨʳʝ, 

ʢʩʪʘʪʠ, ʙʳʣʠ ʢʨʘʡʥʝ ʨʝʜʢʠʤʠ. ʆʜʥʘʢʦ ʫʞʝ ʚ ʪʦ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʢʨʘʷ ʠʩʧʳʪʳʚʘʣʠ ʧʨʦʙʣʝʤʳ ʨʘʟʥʦʡ 

ʩʣʦʞʥʦʩʪʠ: ʧʦʷʚʣʷʣʠʩʴ ʢʘʢʠʝ-ʪʦ ʥʦʚʠʥʢʠ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʠʢʠ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʨʳʥʦʢ ʟʘʧʯʘʩʪʝʡ ʘʢʪʠʚʥʦ ʤʝʥʷʣʩʷ. ʀ ʚʤʝʩʪʝ ʩ ʪʝʤ ʦʪʢʨʳʚʘʣʠʩʴ ʥʦʚʳʝ ʢʘʥʘʣʳ 

ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʩʝʣʴʭʦʟʪʝʭʥʠʢʠ. ʉ ʢʘʞʜʳʤ ʜʥʝʤ ʨʦʩ ʫʨʦʚʝʥʴ 

ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʚʦʟʥʠʢʘʣʠ ʥʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʛʦʪʦʚʳʝ ʧʨʝʜʣʦʞʠʪʴ ʚʩʝ ʙʦʣʝʝ 

ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʠʠ ʠ ʩʧʝʢʪʨ ʫʩʣʫʛè [13]. 

ʊʘʢ, ʠʟ-ʟʘ ʙʳʩʪʨʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʢʦʥʢʫʨʝʥʪʦʚ ɿɸʆ 

çʈɿɿè ʚʳʥʫʞʜʝʥʦ ʙʳʣʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʦʚʳʝ ʚʘʨʠʘʥʪʳ ʨʘʙʦʪʳ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʯʪʦʙʳ ʫʜʝʨʞʘʪʴ ʫʞʝ ʠʤʝʶʱʫʶʩʷ ʜʦʣʶ ʨʳʥʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʯʘʣʘ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ çʧʦʜʛʦʪʦʚʢʘ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʚʥʝʜʨʝʥʠʡè.  

ɺʦ-ʧʝʨʚʳʭ, ʦʪʢʨʳʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ʊʘʢ ʙʳʣ ʢʫʧʣʝʥ ʧʝʨʚʳʡ ʢʦʨʧʫʩ ʟʘʚʦʜʘ, ʢʦʪʦʨʳʡ ʨʘʙʦʯʝʤʫ ʧʝʨʩʦʥʘʣʫ 

ʧʨʠʰʣʦʩʴ ʦʩʚʦʠʪʴ ʚʩʝʛʦ ʟʘ ʦʜʠʥ ʛʦʜ.  

ɺʦ-ʚʪʦʨʳʭ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʘʩʩʦʨʪʠʤʝʥʪ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ, ʢʦʪʦʨʳʡ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʩʪʘʣ ʦʩʥʦʚʦʡ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʨʫʢʦʚʦʜʩʪʚʘ ɿɸʆ 

çʈɿɿè ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʣʦʩʴ ʥʘ ʟʘʧʯʘʩʪʷʭ ʜʣʷ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʪʝʭʥʠʢʠ. 

ɼʦ 2008 ʛʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ɿɸʆ çʈɿɿè ʧʨʝʜʩʪʘʚʣʷʣʦ ʩʝʙʷ ʧʦʪʨʝʙʠʪʝʣʶ 

ʚʳʧʫʩʢʦʤ ʪʦʣʴʢʦ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʠ ʚ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʜʦʩʪʠʛʣʦ ʣʠʜʠʨʫʶʱʝʛʦ 

ʧʦʣʦʞʝʥʠʷ ʥʘ ʵʪʦʤ ʨʳʥʢʝ. ʈʘʟʚʠʪʠʝ ʚ ʚʳʙʨʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʠʚʝʣʦ ʢ 

ʚʳʧʫʩʢʫ ʛʦʪʦʚʦʡ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʩʝʣʴʭʦʟʪʝʭʥʠʢʠ. ɺ ʦʩʥʦʚʫ ʥʦʚʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʣʦʞʠʣʠ ʦʧʳʪ, ʧʦʯʝʨʧʥʫʪʳʡ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ 

ʚʳʩʪʘʚʢʘʭ:  

¶  ʟʘʢʫʧʢʘ ʥʦʚʦʡ ʪʝʭʥʠʢʠ;  
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¶  ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ;  

¶  ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʠʮʝʧʥʦʡ ʩʝʣʴʭʦʟʪʝʭʥʠʢʠ ʧʦʜ ʪʦʨʛʦʚʦʡ ʤʘʨʢʦʡ çɸʣʤʘʟè: 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʣʫʛʠ, ʯʠʟʝʣʴʥʳʝ ʠ ʦʙʦʨʦʪʥʳʝ ʧʣʫʛʠ, ʜʠʩʢʦʚʳʝ ʙʦʨʦʥʳ. 

ɺ-ʪʨʝʪʴʠʭ, ʚʩʪʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʧʦʩʢʦʣʴʢʫ ɿɸʆ çʈɿɿè ʢʘʢ ʩʝʨʴʝʟʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʪʦʣʴʢʦ ʥʘʯʠʥʘʣʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʠ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ ʦʪʣʘʜʠʣʦ ʩʚʦʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʚʦʟʥʠʢʘʶʱʝʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʨʘʩʪʫʱʝʤʫ ʫʨʦʚʥʶ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. ʊʘʢ ʙʳʣʦ 

ʧʨʝʜʣʦʞʝʥʦ ʜʚʝ ʧʨʦʛʨʘʤʤʳ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʚ ʫʩʢʦʨʝʥʥʦʤ 

ʨʝʞʠʤʝ: 

1. ʦʙʫʯʝʥʠʝ ʙʝʟ ʦʪʨʳʚʘ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʝ ʚ ʦʙʳʯʥʦʡ 

ʨʘʙʦʯʝʡ ʦʙʩʪʘʥʦʚʢʝ ï ʦʙʱʠʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʩ ʧʨʠʛʣʘʰʝʥʥʦʡ ʛʨʫʧʧʦʡ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʘʟʫ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʘʪʝʨʠʘʣʦʚ; 

2. ʦʙʫʯʝʥʠʝ ʩ ʦʪʨʳʚʦʤ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʦʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚʥʝ ʨʘʙʦʯʝʛʦ 

ʤʝʩʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦ ʫʧʨʦʱʝʥʥʳʭ ʫʯʝʙʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʣʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʥʦʩʠʣʦ ʭʘʨʘʢʪʝʨ ʩʧʝʮʠʘʣʴʥʳʭ ʤʘʩʪʝʨ-ʢʣʘʩʩʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʯʘʣʦʩʴ ʙʣʘʛʦʧʦʣʫʯʥʦʝ çʦʩʫʱʝʩʪʚʣʝʥʠʝ  ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʚʥʝʜʨʝʥʠʡè, ʢʦʪʦʨʦʝ ʧʨʦʠʩʭʦʜʠʪ ʠ ʧʦ ʩʝʡ ʜʝʥʴ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʟʘ ʩʯʝʪ ʢʦʤʧʣʝʢʩʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʠ ʩʠʩʪʝʤʳ 

ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʦʪʯʝʪʥʦʩʪʠ ʠ ʩʠʩʪʝʤʳ 

ʂʇʕ (ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ) [12]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɿɸʆ çʈɿɿè ʚʭʦʜʠʪ ʚ ʦʙʲʝʜʠʥʝʥʠʝ ʘʣʪʘʡʩʢʠʭ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʟʘʚʦʜʦʚ. ʋʩʠʣʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ 

ʩʦʩʨʝʜʦʪʦʯʝʥʠʶ ʫʩʠʣʠʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʝ ʧʨʦʩʪʦ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ, ʘ 

ʩʝʣʴʭʦʟʪʝʭʥʠʢʠ ʚ ʮʝʣʦʤ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʦʚʤʝʩʪʥʦ ʩ 

ʧʘʨʪʥʝʨʘʤʠ ʆʆʆ çɹɸʊʉè, ʆʆʆ çʉʠʙʠʨʴ-ʊʝʭʥʠʢʘè, ʆʆʆ çɺʦʨʦʥʝʞʢʦʤʧʣʝʢʪè, 

ʆʆʆ çʇʨʦʤʳʰʣʝʥʥʘʷ ʛʨʫʧʧʘ çɸɻʈʆʊɽʂè, ʆɸʆ ʈɹʉ çʇʨʦʭʣʘʜʥʝʥʩʢʘʷè ʠ ʪ.ʜ. 

[7].   

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʪʦʤʫ, ʯʪʦ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʥʫʞʥʦ ʥʝ 

ʪʦʣʴʢʦ ʧʨʦʠʟʚʦʜʠʪʴ, ʥʦ ʠ ʧʨʦʜʘʚʘʪʴ ʪʦ, ʯʪʦ ʧʨʦʠʟʚʝʜʝʥʦ. ʊ.ʝ. ʧʦʪʨʝʙʦʚʘʣʠʩʴ 

ʫʩʣʫʛʠ ʚʥʝʰʥʠʭ ʢʦʥʩʫʣʴʪʘʥʪʦʚ ʚ ʩʬʝʨʝ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʤʘʨʢʝʪʠʥʛʘ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʘʢʪʠʢʠ ʚʚʝʜʝʥʠʷ ʧʦʜʦʙʥʳʭ ʦʪʜʝʣʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ.  

ʉʦʚʤʝʩʪʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤ ʪʘʢʦʛʦ ʨʦʜʘ, ʢʘʢ  ʘʨʝʥʜʘ ʧʨʠʮʝʧʦʚ, 

ʣʠʟʠʥʛʦʚʳʝ ʦʧʝʨʘʮʠʠ ʯʝʨʝʟ ʜʠʣʝʨʦʚ ʠ ʪ.ʜ. ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 

ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʪʦʨʛʦʚʦʛʦ ʜʦʤʘ çɸʣʤʘʟè ï  ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʟʘʥʠʤʘʶʱʝʛʦʩʷ 

ʨʝʘʣʠʟʘʮʠʝʡ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʩ ʩʠʣʴʥʦʡ ʤʘʨʢʝʪʠʥʛʦʚʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ, ʭʦʨʦʰʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʧʦ ʧʨʦʜʘʞʘʤ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʣʫʞʠʪ ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ ʜʣʷ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. ɺʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʡ, ʚʥʫʪʨʝʥʥʝʝ ʨʘʟʚʠʪʠʝ 
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ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʨʠʩʢʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʧʣʶʩʳ. ʆʜʥʘʢʦ ʪʦʣʴʢʦ ʚ ʩʠʣʘʭ ʨʫʢʦʚʦʜʠʪʝʣʷ ʠ ʝʛʦ ʢʦʤʘʥʜʳ ʧʨʝʚʨʘʪʠʪʴ ʠʭ ʚ 

ʩʚʦʝ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʙʦʨʴʙʝ ʟʘ ʚʥʠʤʘʥʠʝ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷ 

ʧʦʪʨʝʙʠʪʝʣʷ. 
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ʆʉʆɹɽʅʅʆʉʊʀ ɹʋʍɻɸʃʊɽʈʉʂʆɻʆ ɸʋʊʉʆʈʉʀʅɻɸ ɺ ʈʆʉʉʀʀ 

ʊ.ɺ. ʑʝʛʦʨʮʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʄ.ɺ. ɺʦʣʢʦʚʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʝ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʣʴʟʫʶʪʩʷ 

ʙʫʭʛʘʣʪʝʨʩʢʠʤ ʘʫʪʩʦʨʩʠʥʛʦʤ. ʍʦʪʷ  ʥʝ ʪʘʢ ʜʘʚʥʦ ʢ ʙʫʭʛʘʣʪʝʨʩʢʦʤʫ ʘʫʪʩʦʨʩʠʥʛʫ 

ʧʨʠʙʝʛʘʣʠ ʚ ʦʩʥʦʚʥʦʤ ʠʥʦʩʪʨʘʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʩʦʚʤʝʩʪʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ [4]. 

ɸʫʪʩʦʨʩʠʥʛ ï ʵʪʦ ʘʥʛʣʠʡʩʢʦʝ ʩʣʦʚʦ, ʜʦʩʢʦʥʘʣʴʥʦ ʚ ʧʝʨʝʚʦʜʝ ʦʟʥʘʯʘʝʪ 

çʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ/ʨʝʩʫʨʩʘè.  

ɸʫʪʩʦʨʩʠʥʛ ʙʫʭʛʘʣʪʝʨʠʠ ï ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʧʦʨʫʯʠʪʴ ʫʯʝʪ ʚʩʝʭ 

ʬʠʥʘʥʩʦʚʳʭ ʚʦʧʨʦʩʦʚ ʩʪʦʨʦʥʥʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʯʘʩʪʥʦʤʫ ʩʧʝʮʠʘʣʠʩʪʫ. 

ɺ ɽʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʠ ʚ ʉʐɸ ʵʪʦʪ ʚʠʜ ʫʩʣʫʛ ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 1970-1980-ʭ ʛʛ.  

ɺ ʈʦʩʩʠʠ ʘʫʪʩʦʨʩʠʥʛ ʧʦʷʚʠʣʩʷ ʩ ʥʘʯʘʣʘ 90-ʭ. ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘ ʚʥʝʰʥʝʝ 

ʫʧʨʘʚʣʝʥʠʝ ʚ  ʦʩʥʦʚʥʦʤ ʧʝʨʝʜʘʶʪʩʷ ʙʫʭʛʘʣʪʝʨʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʦʙʝʩʧʝʯʝʥʠʝ 

http://www.lib.rus.ec/
http://www.pmmagazine.ru/
http://ru.wikipedia.org/wiki/Инновации


278 

 

ʚʟʘʠʤʦʨʘʩʯʝʪʦʚ ʩ ʧʝʨʩʦʥʘʣʦʤ, ʩʦʙʩʪʚʝʥʥʦ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ, ʧʨʘʚʦʚʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʘʫʪʩʦʨʩʠʥʛ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʇʦ ʚʩʝʤ ʚʦʧʨʦʩʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʠʩʧʦʣʥʝʥʠʝʤ ʜʦʛʦʚʦʨʦʚ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ 

ʘʫʪʩʦʨʩʠʥʛʘ, ʩʣʝʜʫʝʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ: ʅʘʣʦʛʦʚʳʤ ʢʦʜʝʢʩʦʤ ʈʌ, ʌʝʜʝʨʘʣʴʥʳʤ 

ʟʘʢʦʥʦʤ ʈʌ çʆ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝè ˉ402-ʌɿ ʠ ɻʨʘʞʜʘʥʩʢʠʤ ʢʦʜʝʢʩʦʤ ʈʌ.  

ɻʣʘʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʘʫʪʩʦʨʩʠʥʛʘ ʚ ʈʌ ʷʚʣʷʶʪʩʷ: 

1. ʉʪʨʝʤʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʡ ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʰʪʨʘʬʥʳʭ ʩʘʥʢʮʠʡ ʟʘ 

ʥʝʧʨʘʚʠʣʴʥʦʝ ʚʝʜʝʥʠʝ ʦʪʯʝʪʥʦʩʪʠ; 

2. ʂʦʥʮʝʥʪʨʘʮʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʫʩʠʣʠʡ ʥʘ ʦʩʥʦʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 
ʵʢʦʥʦʤʠʷ ʥʘ ʦʧʣʘʪʝ ʪʨʫʜʘ ʙʫʭʛʘʣʪʝʨʠʠ; 

3. ɺ ʘʫʪʩʦʨʩʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʠ ʫʩʣʫʛʠ ʦʢʘʟʳʚʘʶʪ ʚʳʩʦʢʦ-

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʙʫʭʛʘʣʪʝʨʩʢʦʤʫ ʫʯʝʪʫ ʠ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʶ, ʧʦʵʪʦʤʫ ʫ ʟʘʢʘʟʯʠʢʘ ʩʥʠʞʘʝʪʩʷ ʨʠʩʢ ʥʝʧʨʘʚʠʣʴʥʦʩʪʠ 

ʦʪʨʘʞʝʥʠʡ ʦʧʝʨʘʮʠʡ ʚ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝ ʠ ʠʩʢʘʞʝʥʠʷ ʦʪʯʝʪʥʦʩʪʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʚʝʨʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʥʘʣʦʛʦʚʳʭ 

ʧʣʘʪʝʞʝʡ; 

4. ʇʨʠ ʫʩʣʦʚʠʠ ʧʦʣʥʦʡ ʧʝʨʝʜʘʯʠ ʚʩʝʡ ʙʫʭʛʘʣʪʝʨʠʠ ʚ ʚʝʜʝʥʠʝ 

ʘʫʪʩʦʨʩʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʠ ʚʝʩʴ ʥʘʙʦʨ ʦʙʷʟʘʪʝʣʴʥʦʡ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʭʨʘʥʠʪʩʷ ʠʤʝʥʥʦ ʪʘʤ, ʘ ʥʝ ʚ ʦʬʠʩʝ ʢʦʤʧʘʥʠʠ, ʧʦʵʪʦʤʫ ʠ 

ʥʘʣʦʛʦʚʘʷ ʩʣʫʞʙʘ ʩ ʧʨʦʚʝʨʢʦʡ ʧʦʩʝʪʠʪ ʥʝ ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ 

ʘʫʪʩʦʨʩʠʥʛʦʚʫʶ ʢʦʤʧʘʥʠʶ; 

5. ʂʨʫʧʥʳʤ ʢʦʤʧʘʥʠʷʤ ʚʳʛʦʜʥʦ ʩʦʜʝʨʞʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʰʪʘʪ, ʪʘʢ ʢʘʢ ʠʟ-

ʟʘ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʨʘʙʦʪʳ ʧʦʪʝʨʠ ʚʨʝʤʝʥʠ ʥʘ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʦʪ 

ʟʘʢʘʟʯʠʢʘ ʩʪʦʨʦʥʥʝʤʫ ʠʩʧʦʣʥʠʪʝʣʶ ʠ ʦʙʨʘʪʥʦ ʩʪʘʥʦʚʷʪʩʷ ʢʨʠʪʠʯʥʳʤʠ ʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʤʝʜʣʷʶʪ ʨʘʙʦʪʫ, ʯʪʦ ʤʦʞʝʪ ʩʢʘʟʘʪʴʩʷ ʠ ʥʘ ʝʝ ʢʘʯʝʩʪʚʝ, ʧʦʵʪʦʤʫ 

ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʘʫʪʩʦʨʩʠʥʛ ï ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʢʦʤʧʘʥʠʡ ʤʘʣʦʛʦ ʠ 

ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ. 

6. ʈʘʩʭʦʜʳ ʧʦ ʜʦʛʦʚʦʨʫ ʘʫʪʩʦʨʩʠʥʛʘ ʫʯʠʪʳʚʘʶʪʩʷ ʥʘ ʩʯʝʪʝ 44 çʈʘʩʭʦʜʳ ʥʘ 

ʧʨʦʜʘʞʫè ʠʣʠ ʥʘ 26 çʆʙʱʝʭʦʟʷʡʩʪʚʝʥʥʳʝ ʨʘʩʭʦʜʳè. ɽʩʣʠ ʫʯʝʪʥʘʷ ʧʦʣʠʪʠʢʘ 

ʧʨʝʜʧʨʠʷʪʠʷ ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʦʜʫʤʘʥʥʦ, ʪʦ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʥʝʩʝʥʠʷ 

ʨʘʩʭʦʜʦʚ ʥʘ ʘʫʪʩʦʨʩʠʥʛ ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ [4]. 

ɺ ʈʦʩʩʠʠ ʢʦʤʧʘʥʠʠ, ʧʣʘʥʠʨʫʶʱʠʝ ʚʳʚʝʩʪʠ ʩʚʦʶ ʙʫʭʛʘʣʪʝʨʠʶ ʥʘ 

ʘʫʪʩʦʨʩʠʥʛ, ʧʨʠʙʝʛʘʶʪ ʥʝ ʪʦʣʴʢʦ ʢ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʥʦ 

ʠ ʯʘʩʪʥʳʭ ʙʫʭʛʘʣʪʝʨʦʚ, ʜʦʣʷ ʢʦʪʦʨʳʭ ʥʘ ʨʳʥʢʝ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 50%. ʏʪʦ ʞʝ 

ʢʘʩʘʝʪʩʷ ʧʨʦʬʠʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʜʘʥʥʦʡ ʫʩʣʫʛʠ, ʥʘʠʙʦʣʴʰʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ 

ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʘʫʪʩʦʨʩʠʥʛ ʧʦʣʴʟʫʝʪʩʷ ʫ ʧʨʝʜʧʨʠʷʪʠʡ ʦʧʪʦʚʦʡ ʠ ʨʦʟʥʠʯʥʦʡ 

ʪʦʨʛʦʚʣʠ. ɼʘʣʝʝ ʩʣʝʜʫʶʪ ʢʦʤʧʘʥʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʫʩʣʫʛʠ ʥʘʩʝʣʝʥʠʶ, 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʢʦʤʧʘʥʠʠ [5]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʈʂɹ ʈʝʡʪʠʥʛ ʥʘ ʪʝʤʫ ʧʦʧʫʣʷʨʥʦʩʪʠ ʩʨʝʜʠ 

ʨʦʩʩʠʡʩʢʠʭ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʤʧʘʥʠʡ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʘʫʪʩʦʨʩʠʥʛʘ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʚ ʈʦʩʩʠʠ, ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʘʫʪʩʦʨʩʠʥʛ ʟʘʥʠʤʘʝʪ ʚʦʩʴʤʦʝ ʤʝʩʪʦ ʠʟ 

ʦʜʠʥʥʘʜʮʘʪʠ ʤʝʩʪ. ɺ ʚʳʙʦʨʢʫ ʚʦʰʣʦ ʙʦʣʝʝ 3500 ʢʦʤʧʘʥʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 200 

ʢʦʤʧʘʥʠʡ ʢʨʫʧʥʦʛʦ ʙʠʟʥʝʩʘ, 1700 ʧʨʝʜʧʨʠʷʪʠʡ ʩʝʛʤʝʥʪʘ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ 
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ʙʠʟʥʝʩʘ, 500 ʢʦʤʧʘʥʠʡ ʙʘʥʢʦʚʩʢʦʛʦ ʠ ʩʪʨʘʭʦʚʦʛʦ ʩʝʢʪʦʨʘ, ʪʘʢʞʝ ʧʦʨʷʜʢʘ 1000 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚ ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʤʧʘʥʠʡ ʚ ʈʦʩʩʠʠ [8]. 

ʈʝʡʪʠʥʛʦʚʦʝ ʘʛʝʥʪʩʪʚʦ ʕʩʧʝʨʪʈʘ ʩʦʩʪʘʚʠʣʦ ʪʦʧ-15 ʢʦʤʧʘʥʠʡ ʧʦ 

ʘʫʪʩʦʨʩʠʥʛʫ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʠ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ. ʉʨʝʜʠ ʢʦʤʧʘʥʠʡ ʩ ʥʘʠʙʦʣʴʰʝʡ 

ʚʳʨʫʯʢʦʡ ʟʘ 2011 ʛʦʜ ʩʪʘʣʠ: çIntercomp Global Servicesè ï 267 ʤʣʥ. ʨʫʙ., 

çʖɹʄ/ɹʠʟʥʝʩ ʉʝʨʚʠʩè ï 155 ʤʣʥ. ʨʫʙ., BDO ï 94 ʤʣʥ. ʨʫʙ., çʄʠʭʘʡʣʦʚ ʠ 

ʧʘʨʪʥʝʨʳè ï 71 ʤʣʥ. ʨʫʙ. ʠ ʪ.ʜ. [6]. 

ɸʥʘʣʠʪʠʢʠ "Intercomp Global Services ʈʦʩʩʠʷ ʠ ʉʅɻ", ʷʚʣʷʶʱʠʝʩʷ 

ʣʠʜʝʨʘʤʠ ʩʨʝʜʠ ʢʦʤʧʘʥʠʡ ʘʫʪʩʦʨʩʝʨʦʚ, ʧʦʩʯʠʪʘʣʠ, ʯʪʦ ʚ 2013 ʛʦʜʫ 50% 

ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ ʙʫʜʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʫʩʣʫʛʘʤʠ ʘʫʪʩʦʨʩʝʨʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʘʥʠʡ, ʦʢʘʟʳʚʘʶʱʠʭ ʫʩʣʫʛʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ 

ʘʫʪʩʦʨʩʠʥʛʘ ʧʦ ʨʝʛʠʦʥʘʤ ʈʦʩʩʠʠ [9]:  

 

ʊʘʙʣʠʮʘ 1 

ʂʦʣʠʯʝʩʪʚʦ ʘʫʪʩʦʨʩʠʥʛʦʚʳʭ ʢʦʤʧʘʥʠʡ ʧʦ ʨʝʛʠʦʥʘʤ ʈʦʩʩʠʠ 
ʈʝʛʠʦʥ ʩʪʨʘʥʳ ʂʦʣʠʯʝʩʪʚʦ ʢʦʤʧʘʥʠʡ 

ʄʦʩʢʚʘ ʠ ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 265 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʠ ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ 329 

ʂʨʘʩʥʦʷʨʩʢ ʠ ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ 281 

ɽʢʘʪʝʨʠʥʙʫʨʛ ʠ ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 184 

ʆʤʩʢ ʠ ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ 119 

ɹʘʨʥʘʫʣ ʠ ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 114 

ʂʝʤʝʨʦʚʦ ʠ ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 80 

ʏʝʣʷʙʠʥʩʢ ʠ ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ 92 

ɺʦʣʛʦʛʨʘʜ ʠ ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ 63 

ɺʣʘʜʠʤʠʨ ʠ ɺʣʘʜʠʤʠʨʩʢʘʷ ʦʙʣʘʩʪʴ 7 

 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʘʫʪʩʦʨʩʠʥʛʦʚʳʭ ʬʠʨʤ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ, ʪʦ ʠʟ 

114 ʢʦʤʧʘʥʠʡ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʦʚʤʝʱʘʝʪ ʦʢʘʟʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʫʩʣʫʛ, ʧʦʤʠʤʦ 

ʙʫʭʛʘʣʪʝʨʩʢʠʭ, ʚ ʠʭ ʯʠʩʣʦ ʚʭʦʜʠʪ ʠ ʶʨʠʜʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ, ʠ ʢʦʥʩʘʣʜʠʥʛ, 

ʠ ʘʫʜʠʪ. 

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ, 

ʷʚʣʷʶʪʩʷ: ʙʫʭʛʘʣʪʝʨʩʢʘʷ ʬʠʨʤʘ çɸɻɽʅʊʉʊɺʆ ɹʀɿʅɽʉʉɽʈɺʀʉè, 

ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʮʝʥʪʨ çɸɾʋʈè, ʢʦʥʩʘʣʜʠʥʛʦʚʳʡ ʮʝʥʪʨ çɸʃʊɽʂʉè, ʮʝʥʪʨ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʙʫʭʛʘʣʪʝʨʠʠ çɻʃɸɺɹʋʍè, ʘʫʪʩʦʨʩʠʥʛʦʚʘʷ ʬʠʨʤʘ 

çʉɽʂʈɽʊ-ʉɽʈɺʀʉè ʠ ʜʨʫʛʠʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʘʫʪʩʦʨʩʠʥʛ ï ʵʪʦ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ 

ʈʦʩʩʠʠ, ʢʦʪʦʨʦʝ ʝʱʝ ʪʨʝʙʫʝʪ ʚʨʝʤʝʥʠ, ʯʪʦʙʳ ʫʢʨʝʧʠʪʴʩʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, 

ʦʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʝʨʩʧʝʢʪʠʚʘ ʨʦʩʪʘ ʩʧʨʦʩʘ ʥʘ ʜʘʥʥʳʝ ʫʩʣʫʛʠ. 
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ʉɽʂʎʀʗ 7. ʌʀʅɸʅʉʓ ʀ ʂʈɽɼʀʊ 

 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ: ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʘʷ 

ʢʘʬʝʜʨʦʡ çʌʠʥʘʥʩʳ ʠ ʢʨʝʜʠʪè ɸʩʢʘʥʦʚʘ ʆʢʩʘʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 

 

ʌʈɸʅʏɸʁɿʀʅɻ ʂɸʂ ʆɼʅʆ ʀɿ ʅɸʇʈɸɺʃɽʅʀʁ 

ʆʈɻɸʅʀɿɸʎʀʀ ʄɸʃʆɻʆ ɹʀɿʅɽʉɸ 

ɸ.ʂ. ɸʣʝʥʠʥʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜ.ʵ.ʥ., ʜʦʮʝʥʪ ɺ.ɺ. ʄʘʥʘʝʚ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʌʨʘʥʯʘʡʟʠʥʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʛʣʘʰʝʥʠʝ (ʜʦʛʦʚʦʨ) ʢʨʫʧʥʳʭ 

ʢʦʨʧʦʨʘʮʠʡ ʩ ʤʘʣʳʤʠ ʬʠʨʤʘʤʠ ʠʣʠ ʦʪʜʝʣʴʥʳʤʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ï ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ. 

ʉʫʱʥʦʩʪʴ ʬʨʘʥʯʘʡʟʠʥʛʘ ʩʦʩʪʦʠʪ ʚ ʪʘʢʦʤ ʩʧʦʩʦʙʝ ʚʝʜʝʥʠʷ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ ʙʠʟʥʝʩʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʬʠʨʤʘ ï ʬʨʘʥʯʘʡʟʝʨ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʚʦʝʤʫ ʧʘʨʪʥʝʨʫ (ʬʨʘʥʯʘʡʟʠ) ʧʨʘʚʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʚʦʝʡ ʪʝʭʥʦʣʦʛʠʠ, ʣʠʮʝʥʟʠʠ, ʥʦʫ-ʭʘʫ, 

ʬʠʨʤʝʥʥʦʡ ʪʦʨʛʦʚʦʡ ʤʘʨʢʠ. ʇʨʠ ʵʪʦʤ ʬʨʘʥʯʘʡʟʠ ʦʙʷʟʫʝʪʩʷ ʩʦʙʣʶʜʘʪʴ 

ʧʨʝʜʧʠʩʘʥʥʳʝ ʩʪʘʥʜʘʨʪʳ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʝʢʪʦʚ. ʌʨʘʥʯʘʡʟʝʨ ʢʦʥʩʫʣʴʪʠʨʫʝʪ 

ʧʘʨʪʥʝʨʘ ʧʨʠ ʚʳʙʦʨʝ ʩʬʝʨʳ ʪʦʨʛʦʚʣʠ ʠ ʫʩʣʫʛ, ʦʨʛʘʥʠʟʘʮʠʠ ʪʦʨʛʦʚʦʡ ʠ 

ʩʙʳʪʦʚʦʡ ʩʝʪʠ, ʧʨʦʚʝʜʝʥʠʷ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ.  

ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʧʦ ʤʝʪʦʜʫ ʬʨʘʥʯʘʡ- 

ʟʠʥʛʘ, ʩʯʠʪʘʝʪʩʷ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʠ ʜʠʥʘʤʠʯʥʦʡ ʬʦʨʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʟʥʝʩʘ. 

ʉʫʱʝʩʪʚʫʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʚʠʜʘ ʬʨʘʥʯʘʡʟʠʥʛʘ: ʪʦʚʘʨʥʳʡ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ, 

ʜʝʣʦʚʦʡ. ʊʦʚʘʨʥʳʡ ʬʨʘʥʯʘʡʟʠʥʛ ï ʪʘʢʦʡ ʩʧʦʩʦʙ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʬʨʘʥʯʘʡʟʠ ʧʦʢʫʧʘʝʪ ʫ ʚʝʜʫʱʝʡ ʢʦʤʧʘʥʠʠ ʧʨʘʚʘ ʥʘ ʧʨʦʜʘʞʫ ʪʦʚʘʨʦʚ ʩ ʝʝ 

ʪʦʨʛʦʚʦʡ ʤʘʨʢʦʡ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʬʨʘʥʯʘʡʟʠʥʛ ï ʧʝʨʝʜʘʯʘ ʪʝʭʥʦʣʦʛʠʠ 

ʧʘʨʪʥʝʨʫ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʕʪʦʪ ʚʠʜ ʬʨʘʥʯʘʡʟʠʥʛʘ ʟʘ ʨʫʙʝʞʦʤ 

ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ. 

ɼʝʣʦʚʦʡ ʬʨʘʥʯʘʡʟʠʥʛ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʩʧʦʩʦʙʦʤ ʬʨʘʥʯʘʡʟʠʥʛʘ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʬʨʘʥʯʘʡʟʝʨ ʧʨʦʜʘʝʪ ʣʠʮʝʥʟʠʶ ʯʘʩʪʥʳʤ ʣʠʮʘʤ ʠʣʠ ʜʨʫʛʠʤ 

http://i-ias.ru/publikacia/%20outsourcing_buh_ucheta%20_v_rossii.html
http://i-ias.ru/publikacia/%20outsourcing_buh_ucheta%20_v_rossii.html
http://i-ias.ru/publikacia/outsourcing_osobennosti.html
http://i-ias.ru/publikacia/outsourcing_osobennosti.html
http://www.raexpert.ru/rankingtable%20/?table_folder=/outsourcing/2011/tab2/
http://www.raexpert.ru/rankingtable%20/?table_folder=/outsourcing/2011/tab2/
http://kazan.bezformata.ru/listnews/kak-sekonomit-na-biznese/9771860/
http://rating.rbc.ru/
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ʢʦʤʧʘʥʠʷʤ ʥʘ ʧʨʘʚʦ ʦʪʢʨʳʪʠʷ ʤʘʛʘʟʠʥʦʚ, ʢʠʦʩʢʦʚ ʠʣʠ ʮʝʣʳʭ ʛʨʫʧʧ ʤʘʛʘʟʠʥʦʚ 

ʜʣʷ ʧʨʦʜʘʞʠ ʧʦʢʫʧʘʪʝʣʷʤ ʥʘʙʦʨʘ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ ʧʦʜ ʝʛʦ ʠʤʝʥʝʤ. 

ʇʨʘʚʦʚʦʡ ʦʩʥʦʚʦʡ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʬʨʘʥʯʘʡʟʝʨʘ ʩ ʬʨʘʥʯʘʡʟʠ ʷʚʣʷʝʪʩʷ 

ʜʦʛʦʚʦʨ ʬʨʘʥʯʘʡʟʠʥʛʘ. ʇʨʝʜʤʝʪʦʤ ʜʦʛʦʚʦʨʘ ʷʚʣʷʝʪʩʷ ʧʝʨʝʜʘʯʘ ʧʨʘʚ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʨʛʦʚʦʡ ʤʘʨʢʠ, ʣʠʮʝʥʟʠʡ ʠ ʩʧʦʩʦʙʦʚ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ, 

ʠʤʝʶʱʠʭʩʷ ʫ ʬʨʘʥʯʘʡʟʝʨʘ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʭ ʩʝʙʷ ʥʘ ʨʳʥʢʝ. 

ɺ ʜʦʛʦʚʦʨʝ ʬʨʘʥʯʘʡʟʠʥʛʘ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʨʘʞʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʩʚʝʜʝʥʠʷ: ʧʦʣʥʦʝ ʦʧʠʩʘʥʠʝ ʙʠʟʥʝʩʘ; ʪʝʨʨʠʪʦʨʠʷ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʝʜʦʩʪʘʚʣʝʥʦ 

ʧʨʘʚʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʨʛʦʚʦʡ ʤʘʨʢʠ, ʣʠʮʝʥʟʠʠ, ʪʝʭʥʦʣʦʛʠʠ; ʩʨʦʢ ʜʝʡʩʪʚʠʷ 

ʜʦʛʦʚʦʨʘ ʠ ʫʩʣʦʚʠʷ ʝʛʦ ʨʘʩʪʦʨʞʝʥʠʷ ʠʣʠ ʧʨʦʜʣʝʥʠʷ; ʚʝʣʠʯʠʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ 

ʚʟʥʦʩʘ; ʫʩʣʦʚʠʷ ʠ ʩʨʦʢ ʦʧʣʘʪʳ. 

ʉʧʝʮʠʬʠʢʘ ʧʨʝʜʤʝʪʘ ʜʦʛʦʚʦʨʘ ʬʨʘʥʯʘʡʟʠʥʛʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʜʘʯʠ ʬʨʘʥʯʘʡʟʠ ʥʝ ʪʦʣʴʢʦ ʩʘʤʦʛʦ ʧʨʘʚʘ ʚ ʚʠʜʝ ʣʠʮʝʥʟʠʠ, ʥʦ 

ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʤʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʳ ʧʝʨʝʜʘʯʘ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʨʘʙʦʯʠʭ ʠʥʩʪʨʫʢʮʠʡ, 

ʧʦʩʪʘʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʫʯʝʥʠʝ ʬʨʘʥʯʘʡʟʠ ʤʝʪʦʜʘʤ ʨʘʙʦʪʳ ʠ 

ʧʦʩʣʝʜʫʶʱʝʝ ʦʢʘʟʘʥʠʝ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʳʭ ʫʩʣʫʛ. ɺʩʝ ʵʪʠ ʚʦʧʨʦʩʳ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʪʨʘʞʝʥʳ ʚ ʜʦʛʦʚʦʨʝ. ɽʩʣʠ ʧʨʦʛʨʘʤʤʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʬʨʘʥʯʘʡʟʠ 

ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʦʙʲʝʤʥʦʡ, ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʥʝʩʝʥʘ ʠʟ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʘ 

ʜʦʛʦʚʦʨʘ ʚ ʧʨʠʣʦʞʝʥʠʝ. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʙʣʦʢ ʜʦʛʦʚʦʨʘ ï ʦʙʷʟʘʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʳʝ ʙʝʨʝʪ ʥʘ ʩʝʙʷ 

ʬʨʘʥʯʘʡʟʠ. ʆʥʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʜʦʛʦʚʦʨʘ. 

ʆʩʥʦʚʥʦʝ ʠʟ ʦʙʷʟʘʪʝʣʴʩʪʚ ï ʧʣʘʪʘ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʮʝʥʟʠʠ. ʉʧʦʩʦʙʳ ʦʧʣʘʪʳ 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ, ʦʙʳʯʥʦ ʦʥʠ ʚʢʣʶʯʘʶʪ ʝʜʠʥʦʚʨʝʤʝʥʥʳʡ 

ʚʩʪʫʧʠʪʝʣʴʥʳʡ ʚʟʥʦʩ, ʧʣʘʪʫ ʟʘ ʣʠʮʝʥʟʠʶ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʧʦʩʣʝʜʫʶʱʠʝ 

ʧʣʘʪʝʞʠ ʚ ʚʠʜʝ ʦʪʯʠʩʣʝʥʠʡ ʦʪ ʧʨʠʙʳʣʠ. ʄʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʠʜʳ ʦʧʣʘʪʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʟʘ ʫʩʣʫʛʠ ʧʦ ʦʙʫʯʝʥʠʶ, ʚʟʥʦʩʳ ʥʘ 

ʨʝʢʣʘʤʫ. 

ʀʟ ʩʧʝʮʠʬʠʢʠ ʧʨʝʜʤʝʪʘ ʜʦʛʦʚʦʨʘ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʩʨʝʜʠ 

ʧʨʦʯʠʭ ʫʩʣʦʚʠʡ ʦʙʷʟʘʥʥʦʩʪʠ ʬʨʘʥʯʘʡʟʠ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʨʝʧʫʪʘʮʠʠ ʬʠʨʤʳ ï 

ʬʨʘʥʯʘʡʟʝʨʘ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʬʨʘʥʯʘʡʟʝʨʦʤ; ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʙʠʟʥʝʩʘ). 

ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʜʦʛʦʚʦʨʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʠ ʬʠʥʘʥʩʦʚʳʡ 

ʢʦʥʪʨʦʣʴ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʬʨʘʥʯʘʡʟʠ ʩʦ ʩʪʦʨʦʥʳ ʬʨʘʥʯʘʡʟʝʨʘ. ʉʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʢʦʥʢʨʝʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʦʛʦʚʦʨʘ ʬʨʘʥʯʘʡʟʠʥʛʘ ʤʦʞʝʪ ʜʦʚʦʣʴʥʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʷʚʣʷʶʱʝʡʩʷ 

ʧʨʝʜʤʝʪʦʤ ʩʦʛʣʘʰʝʥʠʷ.  

ʌʨʘʥʯʘʡʟʠʥʛ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ. 

ʀʩʧʦʣʴʟʫʷ ʬʨʘʥʯʘʡʟʠʥʛ, ʬʠʨʤʘ ï ʬʨʘʥʯʘʡʟʝʨ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʰʠʨʦʢʦʛʦ 

ʠ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ ʩʚʦʝʛʦ ʙʠʟʥʝʩʘ, ʥʝ ʧʨʠʙʝʛʘʷ ʢ ʢʨʝʜʠʪʘʤ. ʌʨʘʥʯʘʡʟʠʥʛ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʦʩʫʱʝʩʪʚʣʷʪʴ ʙʦʣʴʰʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʫʩʣʦʚʠʷʤʠ 

ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʬʨʘʥʯʘʡʟʠʥʛ ʜʘʝʪ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʶ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʯʘʪʴ ʩʦʙʩʪʚʝʥʥʦʝ ʜʝʣʦ, ʧʦʣʴʟʫʷʩʴ ʦʧʳʪʦʤ, 

ʟʥʘʥʠʷʤʠ ʠ ʧʦʜʜʝʨʞʢʦʡ ʩʦ ʩʪʦʨʦʥʳ ʬʨʘʥʯʘʡʟʝʨʘ. 
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ɺʂʃɸɼ  ʇ.ʄ. ʂɽʈɾɽʅʎɽɺɸ ʀ ʅ.ɸ. ɺʀʊʂɽ ɺ ʈɸɿɺʀʊʀɽ  

ʊɽʆʈʀʀ ʇʈɸʂʊʀʂʀ ʋʇʈɸɺʃɽʅʀʗ 

ʄ.ʉ. ɹʘʞʝʥʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʊ.ɺ. ʇʨʦʢʦʧʴʝʚʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ʃʶʙʘʷ ʥʘʫʢʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʦʧʳʪʘ. ʀʟʫʯʝʥʠʝ 

ʫʨʦʢʦʚ ʠʩʪʦʨʠʠ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʧʨʦʪʠʚʦʨʝʯʠʡ ʠ ʦʰʠʙʦʢ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘ 

ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ.  

ʅʘʫʢʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʤʘʣʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʥʘʫʢ. ʂʘʢ 

ʠ ʣʶʙʘʷ ʥʘʫʢʘ, ʦʥʘ ʠʥʪʝʨʝʩʫʝʪʩʷ ʧʨʦʰʣʳʤ, ʥʘʩʪʦʷʱʠʤ ʠ ʙʫʜʫʱʠʤ. ɸʥʘʣʠʟ 

ʧʨʦʰʣʦʛʦ ʧʦʟʚʦʣʷʝʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʥʘʩʪʦʷʱʝʝ, ʯʪʦʙʳ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʙʫʜʫʱʝʝ 

ʨʘʟʚʠʪʠʝ. 

ɿʥʘʥʠʝ ʠʩʪʦʨʠʠ ʧʨʦʰʣʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦ ʩʣʝʜʫʶʱʠʤ ʦʩʥʦʚʥʳʤ 

ʧʨʠʯʠʥʘʤ:  

Å ʧʦʟʚʦʣʷʝʪ ʚʦʩʧʦʣʥʠʪʴ ʥʝʜʦʩʪʘʪʦʢ ʩʦʙʩʪʚʝʥʥʳʭ ʤʳʩʣʝʡ ʠ ʦʙʲʝʤ ʩʚʦʠʭ 

ʟʥʘʥʠʡ;  

Å ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʚʝʢʠ ʵʚʦʣʶʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠʭ;  

Å ʧʦʟʚʦʣʷʝʪ ʠʟʚʣʝʯʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʨʦʢʠ ʠʟ ʧʨʦʰʣʦʛʦ ʩ ʪʝʤ, ʯʪʦʙʳ ʥʝ 

ʧʦʚʪʦʨʷʪʴ ʦʰʠʙʦʢ ʚ ʙʫʜʫʱʝʤ [1]. 

ʉʨʝʜʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʦʚʝʪʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʅʆʊ ʦʩʦʙʥʷʢʦʤ, ʧʦʞʘʣʫʡ, 

ʩʪʦʷʪ ʜʚʝ ʬʠʛʫʨʳ: ʇ.ʄ. ʂʝʨʞʝʥʮʝʚʘ, ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʢʦʪʦʨʦʛʦ ʚʦ ʤʥʦʛʦʤ 

ʧʨʝʜʦʧʨʝʜʝʣʠʣʠ ʨʘʟʚʠʪʠʝ ʩʪʘʣʠʥʩʢʦʡ ʤʦʜʝʣʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʠ  

ʅ.ɸ. ɺʠʪʢʝ, ʦʢʘʟʘʚʰʝʛʦʩʷ ʥʘ ʫʨʦʚʥʝ ʩʘʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʠʜʝʡ ʟʘʧʘʜʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʥʘʫʢʠ ʪʦʛʦ ʚʨʝʤʝʥʠ. ʆʙʘ, ʥʝ ʫʧʫʩʢʘʷ ʠʟ ʚʠʜʫ ʦʨʛʘʥʠʟʘʮʠʶ ʢʘʢ 

ʧʨʦʮʝʩʩ, ʫʜʝʣʠʣʠ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ.  

ʂʝʨʞʝʥʮʝʚ ʇʣʘʪʦʥ ʄʠʭʘʡʣʦʚʠʯ (1881-1940) ï ʩʦʚʝʪʩʢʠʡ ʵʢʦʥʦʤʠʩʪ, 

ʠʩʪʦʨʠʢ, ʧʫʙʣʠʮʠʩʪ, ʧʦʩʦʣ ʚ ʉʉʉʈ ʚ ʐʚʝʮʠʠ ʠ ʀʪʘʣʠʠ, ʦʜʠʥ ʠʟ ʠʜʝʦʣʦʛʦʚ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʠʩʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʗʚʣʷʝʪʩʷ 

ʩʪʦʨʦʥʥʠʢʦʤ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚ ʪʝʦʨʠʠ ʦʨʛʘʥʠʟʘʮʠʠ. ɸʢʮʝʥʪ ʙʳʣ ʩʜʝʣʘʥ 

ʠʤʝʥʥʦ ʥʘ ʩʦʮʠʘʣʴʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʩʪʦʨʦʥʝ ʦʨʛʘʥʠʟʘʮʠʠ: ʧʨʠʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ, ʩʠʩʪʝʤʘ ʧʨʘʚʠʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʷʟʘʥʥʦʩʪʝʡ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʧʦʜʙʦʨ ʠ ʨʘʩʩʪʘʥʦʚʢʘ ʢʘʜʨʦʚ. 

ʂʝʨʞʝʥʮʝʚ ʩʯʠʪʘʣ, ʯʪʦ ʚ ʨʘʙʦʪʝ ʧʦ ʨʫʢʦʚʦʜʩʪʚʫ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʨʘʟʥʳʭ ʩʬʝʨ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʝʩʪʴ ʦʙʱʠʝ ʯʝʨʪʳ, ʧʦʵʪʦʤʫ ʚʦʟʤʦʞʝʥ ʦʙʤʝʥ ʝʝ ʦʧʳʪʦʤ, ʠ ʥʘ 

ʦʩʥʦʚʝ ʵʪʦʛʦ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʙɦʠʝ ʧʨʠʥʮʠʧʳ ʫʧʨʘʚʣʝʥʠʷ. ʂ 
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ʥʠʤ ʂʝʨʞʝʥʮʝʚ ʦʪʥʝʩ ʧʦʩʪʘʥʦʚʢʫ ʮʝʣʝʡ ʠ ʟʘʜʘʯ, ʨʘʟʨʘʙʦʪʢʫ ʧʣʘʥʦʚ, ʫʯʝʪ, 

ʢʦʥʪʨʦʣʴ, ʢʦʦʨʜʠʥʘʮʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʶʜʩʢʠʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɺʳʩʢʘʟʘʣ ʤʳʩʣʴ: çʚʘʞʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʝ ʦʪʜʝʣʴʥʳʤʠ ʣʶʜʴʤʠ, ʘ ʯʝʣʦʚʝʯʝʩʢʠʤ 

ʢʦʣʣʝʢʪʠʚʦʤ [2]. 

ʂʝʨʞʝʥʮʝʚ ʨʘʩʧʨʦʩʪʨʘʥʷʣ ʧʦʥʠʤʘʥʠʝ ʥʘʫʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʥʘ ʚʩʝ 

ʩʬʝʨʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ, ʅʆʊ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ 

ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ: 1) ʯʝʣʦʚʝʢ ʠ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʴ; 2) ʤʘʪʝʨʠʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ 

(ʚʳʙʦʨ ʤʝʩʪʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʜʙʦʨ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʨ. 3) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ. 

ɼʨʫʛʦʡ ʩʪʦʨʦʥʥʠʢ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʧʨʘʚʣʝʥʠʶ ɺʠʪʢʝ ʅʠʢʦʣʘʡ 

ɸʥʜʨʝʝʚʠʯ. ɺʥʝʩ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʪʝʦʨʠʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠ ʫʧʨʘʚʣʝʥʠʷ ʪʨʫʜʘ. 

ʇʦʩʪʘʚʠʚ ʚ ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʥʠʢʘ, ʘ ʥʝ ʦʨʫʜʠʝ ʪʨʫʜʘ ʠ ʪʝʭʥʠʢʫ ʠ 

ʨʘʩʩʤʘʪʨʠʚʘʷ ʝʛʦ ʢʘʢ ʘʢʪʠʚʥʦʛʦ ʩʫʙʲʝʢʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʅ. ɺʠʪʢʝ ʧʨʝʜʣʦʞʠʣ 

ʥʝʦʙʳʯʥʫʶ ʜʣʷ ʪʝʭ ʣʝʪ ʪʨʘʢʪʦʚʢʫ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʢ ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʩʦʯʝʪʘʥʠʷ 

ʣʶʜʩʢʠʭ ʚʦʣʴ. ʉʫʪʴ ʞʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦ ʝʛʦ 

ʦʧʨʝʜʝʣʝʥʠʶ, ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʢ ʜʦʩʪʠʞʝʥʠʶ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʮʝʣʠ. ɺʘʞʥʝʡʰʝʡ ʯʝʨʪʦʡ ʝʛʦ ʢʦʥʮʝʧʮʠʠ ʙʳʣʦ ʪʘʢʞʝ ʪʦ, ʯʪʦ, 

ʚʤʝʩʪʦ ʧʨʦʙʣʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʜʝʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʦʥ ʚʧʝʨʚʳʝ 

ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʦʙʱʥʦʩʪʴʶ, ʧʦʜʯʝʨʢʠʚʘʷ, ʯʪʦ 

ʚʩʷʢʠʡ ʨʘʙʦʪʥʠʢ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʧʨʝʨʳʚʥʦʡ ʩʚʷʟʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʜʨʫʛʠʤʠ 

ʣʶʜʴʤʠ [3]. 

ʆʥ ʨʘʩʩʤʘʪʨʠʚʘʣ ʦʩʥʦʚʥʫʶ ʧʨʦʙʣʝʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʜʝʡ ʢʘʢ ʧʨʦʙʣʝʤʫ ʩʦʟʜʘʥʠʷ ʪʨʫʜʦʚʦʡ ʢʦʦʧʝʨʘʮʠʠ. ʅ. ɺʠʪʢʝ 

ʠʩʧʦʣʴʟʫʝʪ ʢʦʥʮʝʧʮʠʶ ʧʷʪʠ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ɸ. ʌʘʡʦʣʷ ʠ 

ʚʩʣʝʜ ʟʘ ʥʠʤ ʧʨʦʚʦʜʠʪ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʩʬʝʨ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʦʙʦ 

ʚʳʜʝʣʷʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ. ʌʫʥʢʮʠʶ ʧʦʩʣʝʜʥʝʡ ʦʥ ʩʚʷʟʳʚʘʝʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ 

ʟʘʜʘʯʝʡ ʠʥʪʝʛʨʘʮʠʠ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʨʫʛʠʤ ʘʩʧʝʢʪʦʤ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʥ ʩʯʠʪʘʣ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʦʪʥʦʰʝʥʠʡ: ʩʦʜʝʨʞʘʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʨʘʙʦʪʳ ï ʚ ʩʦʟʜʘʥʠʠ ʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʘʪʤʦʩʬʝʨʳ ʠ ʤʦʪʠʚʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ. ʆʧʠʩʳʚʘʷ 

ʩʦʦʪʥʦʰʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʠ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʨʘʙʦʪʝ ʫʧʨʘʚʣʝʥʮʘ, ʦʥ ʬʦʨʤʫʣʠʨʫʝʪ ʪʝʟʠʩ ʦ ʪʦʤ, ʯʪʦ ʯʝʤ ʚʳʰʝ ʧʦʣʦʞʝʥʠʝ 

ʨʫʢʦʚʦʜʠʪʝʣʷ ʥʘ ʩʣʫʞʝʙʥʦʡ ʣʝʩʪʥʠʮʝ, ʪʝʤ ʚʳʰʝ ʚ ʝʛʦ ʨʘʙʦʪʝ ʜʦʣʷ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʞʝʥʝʨʥʳʤʠ. ʅ. ɺʠʪʢʝ ʤʥʦʛʦ 

ʨʘʩʩʫʞʜʘʣ ʦ ʨʦʣʠ ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʘʚʪʦʨʠʪʝʪʘ ʠ ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʣʠʜʝʨʩʪʚʘ [4]. 

ʂʝʨʞʝʥʮʝʚ ʠ ɺʠʪʢʝ ʚʳʩʢʘʟʘʣ ʨʷʜ ʮʝʥʥʳʭ ʤʳʩʣʝʡ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʥʘʫʢʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʉʉʉʈ, ʧʦʩʪʘʚʠʚ ʟʘʜʘʯʫ ʦʙʲʝʜʠʥʝʥʠʷ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʨʘʙʦʪʳ 

ʚʩʝʭ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʟʘʥʷʪʳʭ ʚ ʵʪʦʡ ʩʬʝʨʝ; ʧʦʜʥʷʣ ʚʦʧʨʦʩʳ ʦ ʰʠʨʦʢʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʦ ʚʥʝʜʨʝʥʠʠ ʧʨʠʥʮʠʧʦʚ ʅʆʊ ʚ ʰʢʦʣʴʥʦʤ 

ʦʙʫʯʝʥʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʘʢʪʫʘʣʴʥʳʤ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 
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ʊɽʅɼɽʅʎʀʀ ʈɸɿɺʀʊʀʗ ɻʈʋɿʆɺʆɻʆ ɺɸɻʆʅʆʉʊʈʆɽʅʀʗ 

ɺ ʈʆʉʉʀʀ ʀ ɸʃʊɸʁʉʂʆʄ ʂʈɸɽ 

ʄ.ɺ. ɹʘʩʪʨʠʢʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ..ɻʥ., ʜʦʮʝʥʪ ʊ.ɺ. ʇʨʦʢʦʧʴʝʚʘ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʦʩʥʦʚʦʡ ʜʠʥʘʤʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʯʪʦ 

ʦʧʨʝʜʝʣʷʝʪ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʦʙʥʦʚʣʝʥʠʶ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʦʙʲʝʢʪʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [2]. 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʬʦʨʤʳ 1990-ʭ ʛʛ. ʦʢʘʟʘʣʠ ʩʠʣʴʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʩʠʪʫʘʮʠʶ ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʩʝʢʪʦʨʝ ʩʪʨʘʥʳ. ʉʥʠʞʝʥʠʝ ʩʧʨʦʩʘ ʥʘ ʫʩʣʫʛʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʝʨʝʚʦʟʦʢ ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʤʥʦʛʦʢʨʘʪʥʦʝ ʫʤʝʥʴʰʝʥʠʝ 

ʟʘʢʫʧʦʢ ʚʘʛʦʥʦʚ ʠ ʦʙʲʝʤʦʚ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ 1999-2001 ʛʛ. ʥʘ ʬʦʥʝ 

ʥʘʯʘʚʰʝʛʦʩʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʦʩʪʨʝʡʰʝʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʨʦʩʩʠʡʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʪʘʣ ʦʩʪʨʳʡ ʜʝʬʠʮʠʪ ʛʨʫʟʦʚʦʛʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷ ʚ 2001 ʛ. ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 18.05.2001 

ˉ384 ʙʳʣʘ ʫʪʚʝʨʞʜʝʥʘ çʇʨʦʛʨʘʤʤʘ ʩʪʨʫʢʪʫʨʥʦʡ ʨʝʬʦʨʤʳ ʥʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝè, ʢʘʩʘʶʱʘʷʩʷ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʘʩʧʝʢʪʦʚ 

ʧʨʦʛʨʘʤʤʳ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʨʳʥʢʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ. ɼʣʷ 

ʵʪʦʛʦ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʧʨʦʚʝʩʪʠ ʜʝʤʦʥʦʧʦʣʠʟʘʮʠʶ ʨʳʥʢʘ, ʩ ʧʦʤʦʱʴʶ ʩʦʟʜʘʥʠʷ 

ʦʧʝʨʘʪʦʨʩʢʠʭ ʢʦʤʧʘʥʠʡ ʠ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʥʠʤʠ. ʉ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʦʪʨʘʩʣʴ 

ʥʘʯʠʥʘʝʪ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʧʨʦʠʟʚʦʜʩʪʚʘ [6]. 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʪʨʘʥʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʦʣʝʝ 80% ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ (ʙʝʟ ʫʯʝʪʘ 

ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ), ʘ ʛʨʫʟʦʚʳʝ ʚʘʛʦʥʳ ʷʚʣʷʶʪʩʷ ʩʘʤʦʡ 

ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʦʠʟʚʦʜʷʪ ʮʝʣʳʡ ʨʷʜ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʚʘʛʦʥʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʝʨʝʚʦʟʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʝ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʛʨʫʟʦʚ. ʉʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʛʨʫʟʦʚʳʭ ʚʘʛʦʥʦʚ: ï

ʧʦʣʫʚʘʛʦʥ (ʚ 2011 ʛ. ʥʘ ʠʭ ʜʦʣʶ ʧʨʠʰʣʦʩʴ 60% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʚʳʧʫʱʝʥʥʳʭ 
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ʛʨʫʟʦʚʳʭ ʚʘʛʦʥʦʚ);  ï ʢʨʳʪʳʡ ʚʘʛʦʥ; ï ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ; ï ʭʦʧʧʝʨ; ï

ʚʘʛʦʥ-ʮʠʩʪʝʨʥʘ; ï ʜʫʤʧʢʘʨ; ï ʠʟʦʤʝʪʨʠʯʝʩʢʠʡ ʚʘʛʦʥ [6]. 

 

 
 

ʈʠʩ. 1. ʇʨʦʠʟʚʦʜʩʪʚʦ ʛʨʫʟʦʚʳʭ ʚʘʛʦʥʦʚ ʚ ʈʦʩʩʠʠ 

ʚ 2001-2011 ʛʛ., ʪʳʩ. ʝʜ. [3] 

 

ɺʩʧʣʝʩʢ ʩʧʨʦʩʘ ʥʘ ʛʨʫʟʦʚʳʝ ʚʘʛʦʥʳ ʥʘʙʣʶʜʘʣʩʷ ʚ ʧʝʨʠʦʜʳ 2007-2008 ʛʛ. ʠ 

2010-2011 ʛʛ. ʇʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʘ ʵʪʦ ʧʦʚʣʠʷʣ ʨʷʜ ʧʨʠʯʠʥ: 

1. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʟʥʦʩʘ ʚʘʛʦʥʥʦʛʦ ʧʘʨʢʘ. ʇʦ ʜʘʥʥʳʤ ʆɸʆ çʈɾɼè, ʚ 

2011 ʛ. ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʚʘʛʦʥʥʦʛʦ ʧʘʨʢʘ ʚ ʈʦʩʩʠʠ ʚ ʮʝʣʦʤ ʜʦʩʪʠʛ 26 ʣʝʪ, ʘ ʝʛʦ 

ʠʟʥʦʩ ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ ʯʝʤ 80%.  

2. ʅʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ.  

3. ʆʪʣʦʞʝʥʥʳʡ ʩʧʨʦʩ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ ʚ 2008-2009 ʛʛ., ʪʘʢʞʝ ʧʦʚʣʠʷʣ 

ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

4. ʈʘʟʚʠʪʠʝ ʨʳʥʢʘ ʣʠʟʠʥʛʦʚʳʭ ʫʩʣʫʛ ʚ ʈʦʩʩʠʠ. ɺ 2011 ʛ. ʦʩʥʦʚʥʳʤʠ 

ʧʦʢʫʧʘʪʝʣʷʤʠ ʧʦʣʫʚʘʛʦʥʦʚ ʩʪʘʣʠ ʪʘʢʠʝ ʣʠʟʠʥʛʦʚʳʝ ʢʦʤʧʘʥʠʠ, ʢʘʢ ʆʆʆ 

çʇʨʦʤʦʠʥʚʝʩʪ-ʄè, ʆɸʆ çɺʊɹ ʃʠʟʠʥʛè, ʆɸʆ çɺʕɹ-ʣʠʟʠʥʛè, ɿɸʆ çʉʙʝʨʙʘʥʢ 

ʃʠʟʠʥʛè. ɺ 2012 ʛ. ʜʦʣʷ ʣʠʟʠʥʛʦʚʳʭ ʢʦʤʧʘʥʠʡ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʟʘʢʫʧʦʢ 

ʧʦʣʫʚʘʛʦʥʦʚ ʚ ʈʌ ʩʦʩʪʘʚʠʣʘ ʧʦʨʷʜʢʘ 65% [5]. 

ɺ 2011 ʛ. ʦʙʱʠʡ ʧʘʨʢ ʛʨʫʟʦʚʳʭ ʚʘʛʦʥʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ 

ʩʦʩʪʘʚʘ ʈʦʩʩʠʠ ʩʦʩʪʘʚʠʣ 1 060 ʪʳʩ. ʚʘʛʦʥʦʚ (ʚ 2005 ʛ. ï 876, ʚ 2006 ï 910, ʚ 2007 

ï 976, ʚ 2008 ʛ. ï 1004, ʚ 2009 ï 991, ʚ 2010 ï 1024). ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʥʦ ʚʳʜʝʨʞʘʪʴ ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʩʝʪʴ 

ʩʪʨʘʥʳ, ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 1 200 ʪʳʩ. ʚʘʛʦʥʦʚ. ʇʦ ʦʮʝʥʢʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʚ ʛʨʫʟʦʚʦʤ ʚʘʛʦʥʦʩʪʨʦʝʥʠʠ 

ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʚʝʩʴ ʦʙʲʝʤ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ. ʂʨʦʤʝ 

ʪʦʛʦ, ʦʥʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʠʤʝʥʥʦ ʚ 2011 ʛ. ʙʳʣ ʧʨʦʡʜʝʥ ʧʠʢ ʟʘʢʫʧʦʢ. ʇʦʪʨʝʙʥʦʩʪʴ 

ʚ ʥʦʚʦʤ ʧʦʜʚʠʞʥʦʤ ʩʦʩʪʘʚʝ ʤʦʞʝʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴʩʷ ʥʘ ʫʨʦʚʥʝ 50-60 ʪʳʩ. 

ʝʜʠʥʠʮ ʝʞʝʛʦʜʥʦ. ʀʟ ʢʦʪʦʨʳʭ ʦʢʦʣʦ 30 ʪʳʩ. ʝʜʠʥʠʮ ʙʫʜʝʪ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ 

ʟʘʤʝʥʫ ʚʘʛʦʥʦʚ, ʩʨʦʢ ʩʣʫʞʙʳ ʢʦʪʦʨʳʭ ʫʞʝ ʠʩʪʝʢ, ʘ ʦʩʪʘʣʴʥʦʝ ï ʥʘ ʫʚʝʣʠʯʝʥʠʝ 

ʬʠʟʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʧʘʨʢʝ ʟʘ ʩʯʝʪ ʨʦʩʪʘ ʩʨʝʜʥʝʛʦ ʨʘʩʩʪʦʷʥʠʷ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʧʝʨʝʚʦʟʢʠ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʚ 2014-2015 ʛʛ. ʨʳʥʦʢ 

ʚʘʛʦʥʦʩʪʨʦʝʥʠʷ ʈʦʩʩʠʠ ʩʪʘʥʝʪ ʧʨʦʬʠʮʠʪʥʳʤ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʫʜʝʪ 


