
 
 

 

 

 

 

ƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄ 

 

ʉɹʆʈʅʀʂ 

ʅɸʋʏʅʓʍ ʊʈʋɼʆɺ 

ʉʊʋɼɽʅʊʆɺ, ɸʉʇʀʈɸʅʊʆɺ 

ʀ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ 
 

ƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄ 
 

 

 
 

 

 

 

 

 

 

 

 

ʆʄʉʂ - 2013 



2 

 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʪʨʘʥʩʧʦʨʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʌʝʜʝʨʘʣʴʥʦʝ ʘʛʝʥʪʩʪʚʦ ʤʦʨʩʢʦʛʦ ʠ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʆʤʩʢʠʡ ʠʥʩʪʠʪʫʪ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ʬʠʣʠʘʣ) 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 

ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʅʦʚʦʩʠʙʠʨʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè 
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ʋɼʂ 33; 51; 62; 378; 629.12 

ɹɹʂ 87; 65.2/4; 22; 30; 39.4  

ʉ15 

 

 

 

 

ʉ15 ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ 

[ʊʝʢʩʪ]: ʉʦʩʪ. ʉ.ɻ. ɻʦʣʦʚʯʝʥʢʦ. ï ʆʤʩʢ: ʆʀɺʊ (ʬʠʣʠʘʣ) ʌɹʆʋ ɺʇʆ ʅɻɸɺʊ, 

2013.ï 162 ʩ. 

 

 

ɺʘʰʝʤʫ ʚʥʠʤʘʥʠʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʩʪʫʜʝʥʪʦʚ, 

ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ, ʩʦʟʜʘʥʥʳʡ ʆʤʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ ʚʦʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ (ʬʠʣʠʘʣ) ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʅʦʚʦʩʠʙʠʨʩʢʘʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè. ɺ ʵʪʦʤ ʚʳʧʫʩʢʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʚ ʦʙʣʘʩʪʠ ʥʦʚʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ʂʦʥʮʝʧʮʠʷ ʩʙʦʨʥʠʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ  ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʝʨʝʜʦʚʳʭ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʦʨʠʛʠʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʩʪʘʪʝʡ, ʣʝʢʮʠʡ, ʦʙʟʦʨʦʚ ʚ ʦʙʣʘʩʪʠ ʧʨʠʢʣʘʜʥʳʭ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʨʘʟʨʘʙʦʪʦʢ.  

ʉʙʦʨʥʠʢ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ, 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ ʠ ʩʪʫʜʝʥʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʚ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ. ʇʝʯʘʪʘʝʪʩʷ ʧʦ ʨʝʰʝʥʠʶ ʅʘʫʯʥʦʛʦ 

ʦʪʜʝʣʘ ʆʤʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ʬʠʣʠʘʣʘ) ʌɹʆʋ ɺʇʆ 

çʅʦʚʦʩʠʙʠʨʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè. 

ʇʝʯʘʪʴ ʩʪʘʪʝʡ ʧʨʦʠʟʚʝʜʝʥʘ ʩ ʦʨʠʛʠʥʘʣʦʚ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʤʠ ʘʚʪʦʨʘʤʠ 

ʩʪʘʪʝʡ. 
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ʋɼʂ 621.33 

 

ʇʈʆɹʃɽʄʓ ʂʆʄʄʋʊɸʎʀʀ ɺ ʊʗɻʆɺʓʍ ʕʃɽʂʊʈʆɼɺʀɻɸʊɽʃʗʍ 

ʇʆʉʊʆʗʅʅʆɻʆ ʊʆʂɸ 
 

ɸʣʠʝʚ ɸ.ʉ., ʩʪʫʜʝʥʪ ʆʀɺʊ (ʬʠʣʠʘʣ) ʌɹʆʋ ɺʇʆ çʅɻɸɺʊè 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʩʚʝʱʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʢʦʤʤʫʪʘʮʠʠ ʚ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʪʷʛʦʚʳʭ 

ʜʚʠʛʘʪʝʣʝʡ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʆɸʆ çʈɾɼè. ʈʘʩʩʤʦʪʨʝʥʳ 

ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ, ʚʳʟʳʚʘʶʱʠʝ ʠʩʢʨʝʥʠʝ ʢ ʢʦʣʣʝʢʪʦʨʝ, ʧʨʦʮʝʩʩ ʢʦʤʤʫʪʘʮʠʠ ʚ 

ʤʘʰʠʥʘʭ ʧʫʣʴʩʠʨʫʶʱʝʛʦ ʧʦʣʷ,  ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʫʣʫʯʰʝʥʠʷ ʢʦʤʤʫʪʘʮʠʠ ʚ 

ʪʷʛʦʚʳʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 

 

ʂʦʤʤʫʪʘʮʠʝʡ ʥʘʟʳʚʘʶʪ ʧʨʦʮʝʩʩ ʧʝʨʝʢʣʶʯʝʥʠʷ ʩʝʢʮʠʡ ʠʟ ʦʜʥʦʡ 

ʧʘʨʘʣʣʝʣʴʥʦʡ ʚʝʪʚʠ ʚ ʜʨʫʛʫʶ ʠ ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʢʘ ʚ ʥʠʭ ʥʘ ʦʙʨʘʪʥʦʝ 

ʧʫʪʝʤ ʟʘʤʳʢʘʥʠʷ ʵʪʠʭ ʩʝʢʮʠʡ ʱʝʪʢʘʤʠ /1/. ʑʝʪʦʯʥʳʡ ʢʦʥʪʘʢʪ ʷʚʣʷʝʪʩʷ 

ʘʢʪʠʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʥʪʫʨʘ ʢʦʤʤʫʪʘʮʠʠ, ʦʢʘʟʳʚʘʶʱʠʤ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʪʦʢʘ ʚ ʢʦʤʤʫʪʠʨʫʝʤʦʡ ʩʝʢʮʠʠ, ʧʨʠʯʝʤ ʵʪʦ 

ʚʣʠʷʥʠʝ ʦʩʦʙʝʥʥʦ  ʟʘʤʝʪʥʦ ʥʘ ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʦʤ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ 

ʢʦʤʤʫʪʘʮʠʠ /2/.   

ʇʨʠ ʨʘʙʦʪʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʘʰʠʥʳ ʚ ʱʝʪʦʯʥʦʤ ʢʦʥʪʘʢʪʝ ʠ ʥʘ ʢʦʣʣʝʢʪʦʨʝ 

ʧʦʷʚʣʷʝʪʩʷ ʠʩʢʨʝʥʠʝ. ʉʠʣʴʥʦʝ ʠʩʢʨʝʥʠʝ ʚʳʟʳʚʘʝʪ ʧʦʨʯʫ ʢʦʣʣʝʢʪʦʨʘ ʠ 

ʩʦʢʨʘʱʘʝʪ ʩʨʦʢ ʩʣʫʞʙʳ ʤʘʰʠʥʳ. ʇʨʠʯʠʥʳ, ʚʳʟʳʚʘʶʱʠʝ ʠʩʢʨʝʥʠʝ ʥʘ 

ʢʦʣʣʝʢʪʦʨʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʤʝʭʘʥʠʯʝʩʢʠʝ, ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ. 

ʂ ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʨʠʯʠʥʘʤ ʦʪʥʦʩʷʪ: ʥʘʨʫʰʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ 

ʢʦʣʣʝʢʪʦʨʘ (ʙʦʯʢʦʦʙʨʘʟʥʦʩʪʴ, ʦʚʘʣʴʥʦʩʪʴ, ʢʦʥʫʩʥʦʩʪʴ ʠ ʪ.ʜ.); ʚʠʙʨʘʮʠʠ 

ʱʝʪʢʦʜʝʨʞʘʪʝʣʝʡ, ʚʳʩʪʫʧʘʥʠʝ ʥʘʜ ʢʦʣʣʝʢʪʦʨʦʤ ʤʠʢʘʥʠʪʦʚʳʭ ʧʨʦʢʣʘʜʦʢ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʤʝʞʜʫ ʢʦʣʣʝʢʪʦʨʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ; ʥʝʧʨʘʚʠʣʴʥʘʷ ʨʝʛʫʣʠʨʦʚʢʘ 

ʥʘʞʘʪʠʷ ʥʘ ʱʝʪʢʫ; ʯʨʝʟʤʝʨʥʳʡ ʠʟʥʦʩ ʱʝʪʦʢ; ʥʝʧʨʘʚʠʣʴʥʘʷ ʨʝʛʫʣʠʨʦʚʢʘ ʟʘʟʦʨʘ 

ʤʝʞʜʫ ʱʝʪʢʦʜʝʨʞʘʪʝʣʝʤ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʦʣʣʝʢʪʦʨʘ ʠ ʜʨʫʛʠʝ ʧʨʠʯʠʥʳ. 

ʂ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʧʨʠʯʠʥʘʤ ʦʪʥʦʩʷʪ ʧʦʚʳʰʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʤʝʞʜʫ 

ʩʦʩʝʜʥʠʤʠ ʢʦʣʣʝʢʪʦʨʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ, ʧʨʝʚʳʰʘʶʱʝʝ ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ. 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʨʠʯʠʥʳ ʦʙʫʩʣʦʚʣʝʥʳ ʥʘʢʦʧʣʝʥʠʝʤ ʚ ʢʦʤ-

ʤʫʪʠʨʫʝʤʳʭ ʩʝʢʮʠʷʭ ʷʢʦʨʷ ʟʘʧʘʩʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʵʥʝʨʛʠʠ 20,5 cL i , ʢʦʪʦʨʘʷ, 

ʨʘʟʨʷʞʘʷʩʴ ʯʝʨʝʟ ʱʝʪʢʠ ʠ ʢʦʣʣʝʢʪʦʨʥʳʝ ʧʣʘʩʪʠʥʳ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ 

ʠʩʢʨʝʥʠʷ. 

ʃʶʙʘʷ ʠʟ ʵʪʠʭ ʧʨʠʯʠʥ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʩʠʣʴʥʦʝ ʠʩʢʨʝʥʠʝ, ʩʧʦʩʦʙʥʦʝ 

ʧʝʨʝʡʪʠ ʚ ʢʨʫʛʦʚʦʡ ʦʛʦʥʴ ʧʦ ʢʦʣʣʝʢʪʦʨʫ. ʀʩʢʨʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʥʝ 

ʦʜʥʦʡ, ʘ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʠʯʠʥʘʤʠ /1/. 

ʇʨʦʮʝʩʩ ʢʦʤʤʫʪʘʮʠʠ ʤʘʰʠʥʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ 

ʜʠʥʘʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ ʚ ʧʨʦʮʝʩʩʝ 
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ʨʘʙʦʪʳ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠʶ ʫʩʣʦʚʠʡ ʢʦʤʤʫʪʘʮʠʠ. ɽʩʣʠ ʦʥʠ ʦʢʘʞʫʪ 

ʜʦʩʪʘʪʦʯʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʮʝʩʩ ʢʦʤʤʫʪʘʮʠʠ, ʪʦ ʵʪʦ ʚʳʟʦʚʝʪ ʠʩʢʨʝʥʠʝ ʥʘ 

ʩʙʝʛʘʶʱʝʤ ʢʨʘʝ ʱʝʪʢʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ, 

ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʠʪ ʫʩʣʦʚʠʷ ʢʦʤʤʫʪʘʮʠʠ.  

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʢʦʤʤʫʪʘʮʠʷ ʦʧʠʩʳʚʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʥʝʣʠʥʝʡʥʳʭ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ: 

)()()( ʢ21

ʢ

1ʢ
ʢ teiRJuJu

dt

di
M

dt

di
L S--D-D=+ä

=

,               (1) 

ʛʜʝ  
dt

di
L eL -=  ï ʕɼʉ ʩʘʤʦʠʥʜʫʢʮʠʠ;  

dt

di
MeM

ʢ

ʢ
ʢä

=

-=
1

 ï ʕɼʉ ʚʟʘʠʤʦʠʥʜʫʢʮʠʠ;  

)J(u)J(u 21 ʠDD ï ʧʝʨʝʭʦʜʥʳʝ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʧʦʜ ʥʘʙʝʛʘʶʱʠʤ ʠ 

ʩʙʝʛʘʶʱʠʤ ʢʨʘʷʤʠ ʱʝʪʢʠ;  

RS ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʤʤʫʪʠʨʫʝʤʦʡ ʩʝʢʮʠʠ;  

eʢ(t) ï ʢʦʤʤʫʪʠʨʫʶʱʘʷ ʕɼʉ, ʥʘʚʦʜʠʤʘʷ ʚ ʩʝʢʮʠʠ ʧʨʠ ʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ 

ʤʘʛʥʠʪʥʳʤʠ ʧʦʣʷʤʠ ʚ ʟʦʥʝ ʢʦʤʤʫʪʘʮʠʠ. 

ʇʨʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʦʢʦʥʯʘʥʠʠ ʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʛʜʘ 

ʥʘ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ ʪʦʢ ʢʦʤʤʫʪʠʨʫʝʤʦʡ ʩʝʢʮʠʠ  i  ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʨʘʚʥʳʤ 

ʪʦʢʫ ʧʘʨʘʣʣʝʣʴʥʦʡ ʚʝʪʚʠ ai , ʧʦʷʚʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʪʦʢ ʨʘʟʨʳʚʘ 

( ).iii a-°=p  ɿʘʧʘʩʝʥʥʘʷ ʚ ʩʝʢʮʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʵʥʝʨʛʠʷ 22

pc /iL  

ʧʝʨʝʭʦʜʠʪ ʚ ʵʥʝʨʛʠʶ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. ʅʘʧʨʷʞʝʥʠʝ ʥʘ ʨʘʩʭʦʜʷʱʠʭʩʷ 

ʵʣʝʢʪʨʦʜʘʭ çʩʙʝʛʘʶʱʠʡ ʢʨʘʡ ʱʝʪʢʠ ï ʢʦʣʣʝʢʪʦʨʥʘʷ ʧʣʘʩʪʠʥʘè ʨʝʟʢʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʩʢʨʦʚʦʤʫ, ʘ ʧʦʨʦʡ ʠ ʜʫʛʦʚʦʤʫ ʨʘʟʨʷʜʫ. 

ʂʦʤʤʫʪʘʮʠʷ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʩ ʠʩʢʨʝʥʠʝʤ ʱʝʪʦʢ /3/.  

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʢʦʥʪʘʢʪʥʦʤ ʩʣʦʝ çʱʝʪʢʘïʢʦʣʣʝʢʪʦʨè ʦʧʠʩʳʚʘʝʪʩʷ 

ʚʦʣʴʪ-ʘʤʧʝʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʵʪʦʛʦ ʩʣʦʷ: ʟʘʚʠʩʠʤʦʩʪʴʶ ʧʘʜʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʢʦʥʪʘʢʪʝ ʦʪ ʧʣʦʪʥʦʩʪʠ ʪʦʢʘ .JfU )( ʱʱ=D  ʆʯʝʨʪʘʥʠʷ ʪʘʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʛʫʪ ʙʳʪʴ  ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ. ʅʘʠʙʦʣʝʝ ʪʠʧʠʯʥʦʡ 

ʬʦʨʤʦʡ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʧʦʢʘʟʘʥʥʘʷ ʥʘ ʨʠʩ.1 (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ a ). 

ʇʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʱUD
 ʢʦʣʝʙʣʶʪʩʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʘʨʦʢ ʱʝʪʦʢ ʦʪ 

ʜʦʣʝʡ ʚʦʣʴʪʘ (ʤʝʪʘʣʣʦʩʦʜʝʨʞʘʱʠʝ ʱʝʪʢʠ) ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʚʦʣʴʪ (ʪʚʝʨʜʳʝ 

ʵʣʝʢʪʨʦʛʨʘʬʠʪʠʨʦʚʘʥʥʳʝ ʱʝʪʢʠ) ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʣʦʪʥʦʩʪʠ ʪʦʢʘ ʜʦ (20 ï 30)Ö10
6
  

ɸ/ʤ
2
. 

ʆʯʝʨʪʘʥʠʷ ʚʦʣʴʪ-ʘʤʧʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʱʝʪʦʯʥʦʛʦ ʢʦʥʪʘʢʪʘ ʪʘʢʞʝ 

ʠʟʤʝʥʷʶʪʩʷ ʤʝʞʜʫ  ʜʚʫʤʷ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ: ʱr = const ï ʰʪʨʠʭʦʚʘʷ 

ʧʨʷʤʘʷ ʙ (ʨʠʩ. 1)  ʠ  ʱU
= constï ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ʚ /4 ï 6/. 
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ʈʠʩ. 1. ɺʦʣʴʪ-ʘʤʧʝʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʰʠʥʘʭ ʪʷʛʦʚʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ (ʊʇʉ) ʧʝʨʠʦʜ 

ʢʦʤʤʫʪʘʮʠʠ Tʢ ʦʯʝʥʴ ʤʘʣ ʠ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 10
-3
ï10

-5
 ʩ. ɿʘ ʪʘʢʦʡ 

ʦʯʝʥʴ ʤʘʣʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʪʦʢ ʚ ʢʦʤʤʫʪʠʨʫʝʤʦʡ ʩʝʢʮʠʠ ʜʦʣʞʝʥ 

ʠʟʤʝʥʠʪʴ ʩʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ʇʦʵʪʦʤʫ, ʩʦʛʣʘʩʥʦ ʧʨʘʚʠʣʫ ʃʝʥʮʘ ʚʦʟʥʠʢʘʝʪ ʕɼʉ 

ʩʘʤʦʠʥʜʫʢʮʠʠ. 

ʆʙʳʯʥʦ ʱʝʪʢʘ ʧʝʨʝʢʨʳʚʘʝʪ ʥʝ ʦʜʥʫ, ʘ ʥʝʩʢʦʣʴʢʦ ʢʦʣʣʝʢʪʦʨʥʳʭ ʧʣʘʩʪʠʥ, 

ʠ ʚ ʦʜʥʦʤ ʧʘʟʫ ʷʢʦʨʷ ʥʘʭʦʜʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʘʟʦʚʳʭ ʩʪʦʨʦʥ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ, 

ʨʘʟʥʳʤ ʩʝʢʮʠʷʤ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʢʦʤʤʫʪʘʮʠʠ. 

ʇʦʵʪʦʤʫ ʠʟʤʝʥʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ ʯʘʩʪʝʡ ʠʥʜʫʢʪʠʨʫʝʪ ʚ 

ʧʘʟʦʚʳʭ ʩʪʦʨʦʥʘʭ ʜʨʫʛʠʭ ʩʝʢʮʠʡ ʕɼʉ ʚʟʘʠʤʦʠʥʜʫʢʮʠʠ 
 

 M c

di
e M

dt
=- , (2) 

ʛʜʝ  Mʩ ï ʚʟʘʠʤʥʘʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʦʤʤʫʪʠʨʫʶʱʠʭ ʩʝʢʮʠʡ. 

 

ʕɼʉ ʩʘʤʦʠʥʜʫʢʮʠʠ ʠ ʕɼʉ ʚʟʘʠʤʦʠʥʜʫʢʮʠʠ ʜʝʡʩʪʚʫʶʪ ʚ ʦʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ï ʩʫʤʤʠʨʫʶʪʩʷ ʠ ʦʙʨʘʟʫʶʪ ʨʝʘʢʪʠʚʥʫʶ ʕɼʉ: 

 ( )p L M c c

di
e e e L M

dt
= + =- + , (3) 

ʈʝʘʢʪʠʚʥʘʷ ʕɼʉ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʨʷʤʦʣʠʥʝʡʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʪʦʢʘ ʚ 

ʢʦʤʤʫʪʠʨʫʝʤʦʡ ʩʝʢʮʠʠ. 

ʂʨʦʤʝ ʕɼʉ ʩʘʤʦʠʥʜʫʢʮʠʠ ʠ ʕɼʉ ʚʟʘʠʤʦʠʥʜʫʢʮʠʠ ʚ ʢʦʤʤʫʪʠʨʫʝʤʦʡ 

ʩʝʢʮʠʠ   ʧʨʠ   ʚʨʘʱʝʥʠʠ   ʷʢʦʨʷ   ʠʥʜʫʢʪʠʨʫʝʪʩʷ  ʕɼʉ ʚʨʘʱʝʥʠʷ, ʚʳʟʚʘʥʥʘʷ 

ʤʘʛʥʠʪʥʳʤ ʧʦʪʦʢʦʤ ʨʝʘʢʮʠʠ ʷʢʦʨʷ,  ʥʘʧʨʘʚʣʝʥʠʝ ʕɼʉ ʚʨʘʱʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ 

ʥʘʧʨʘʚʣʝʥʠʷ ʤʘʛʥʠʪʥʳʭ ʣʠʥʠʡ ʧʦʣʷ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ ʷʢʦʨʷ: 

 2B ʢ ce B lvW= , (4) 

ʛʜʝ   Bʢ ï ʤʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ; 

l ï ʜʣʠʥʘ ʘʢʪʠʚʥʳʭ ʩʪʦʨʦʥ ʩʝʢʮʠʠ; 

v ï ʣʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʩʝʢʮʠʠ; 
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Wc ï ʯʠʩʣʦ ʚʠʪʢʦʚ ʩʝʢʮʠʠ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʦʤʤʫʪʠʨʫʝʤʦʡ ʩʝʢʮʠʠ ʜʝʡʩʪʚʫʶʪ ʪʨʠ ʕɼʉ: 

 ʉ ʄ ɺ ʈ ɺe e e e e e= + ° = +ä , (5) 

 

ʈʝʘʢʪʠʚʥʘʷ ʕɼʉ ʠ ʕɼʉ ʚʨʘʱʝʥʠʷ ʧʨʝʧʷʪʩʪʚʫʶʪ ʧʨʷʤʦʣʠʥʝʡʥʦʤʫ 

ʠʟʤʝʥʝʥʠʶ ʪʦʢʘ ʚ ʢʦʤʤʫʪʠʨʫʝʤʦʡ ʩʝʢʮʠʠ. 

 

ɺ ʢʦʤʤʫʪʠʨʫʝʤʦʡ ʩʝʢʮʠʠ, ʢʦʪʦʨʘʷ ʟʘʢʦʨʦʯʝʥʘ ʱʝʪʢʦʡ, ʚʦʟʥʠʢʘʝʪ 

ʨʝʘʢʪʠʚʥʘʷ ʕɼʉ Eʨ, ʩʦʟʜʘʶʱʘʷ ʜʦʙʘʚʦʯʥʳʡ ʪʦʢ: 

 
ʈ

ʈ

ɽ
I

R
=
ä

, (6) 

ʛʜʝ  
ʉ ʂ ʑ

R R R R= + +ä  - ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʥʪʫʨʘ ʢʦʤʤʫʪʠʨʫʝʤʦʡ ʩʝʢʮʠʠ; 

Rʩ ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʝʢʮʠʠ; 

Rʢ ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʣʣʝʢʪʦʨʘ; 

Rɦ  ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʱʝʪʦʢ. 

 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʢʦʤʤʫʪʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʥʴʰʠʪʴ ʜʦʙʘʚʦʯʥʳʡ ʪʦʢ ʜʦ 

ʥʫʣʷ. ɼʣʷ ʵʪʦʛʦ ʠʣʠ ʫʚʝʣʠʯʠʚʘʶʪ Rä , ʠʣʠ ʫʤʝʥʴʰʘʶʪ Eʨ, ʠʣʠ ʧʨʦʠʟʚʦʜʷʪ ʦʙʘ 

ʜʝʡʩʪʚʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ /3/. 

 ʋʣʫʯʰʝʥʠʝ ʢʦʤʤʫʪʘʮʠʠ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʥʪʫʨʘ 

ʢʦʤʤʫʪʠʨʫʝʤʦʡ ʩʝʢʮʠʠ. 

ɽʩʣʠ ʫʚʝʣʠʯʠʚʘʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʝʢʮʠʡ, ʪʦ ʫʤʝʥʴʰʠʪʩʷ ʂʇɼ ʤʘʰʠʥʳ. 

ʅʝʣʴʟʷ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʣʣʝʢʪʦʨʘ, ʯʪʦ ʪʘʢʞʝ ʫʤʝʥʴʰʠʪ 

ʂʇɼ ʤʘʰʠʥʳ. ʅʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ ʷʚʣʷʝʪʩʷ ʧʦʜʙʦʨ ʱʝʪʦʢ ʩ ʥʘʜʣʝʞʘʱʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʩʦʭʨʘʥʝʥʠʝ çʧʦʣʠʪʫʨʳè ð ʦʢʩʠʜʥʦʡ ʧʣʝʥʢʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʣʝʢʪʦʨʘ. ɼʣʷ ʵʪʦʛʦ ʚ ʤʘʰʠʥʘʭ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʨʠʤʝʥʷʶʪ 

ʱʝʪʢʠ ʩ ʧʦʚʳʰʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʧʝʨʝʭʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ; ʚ ʤʘʰʠʥʘʭ ʩ 

ʪʷʞʝʣʳʤʠ ʨʝʞʠʤʘʤʠ ʨʘʙʦʪʳ - ʵʣʝʢʪʨʦʛʨʘʬʠʪʥʳʝ ʠ ʫʛʦʣʴʥʦʛʨʘʬʠʪʥʳʝ; ʚ 

ʥʠʟʢʦʚʦʣʴʪʥʳʭ ʤʘʰʠʥʘʭ - ʤʝʜʥʦ- ʠʣʠ ʙʨʦʥʟʦʛʨʘʬʠʪʥʳʝ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʱʝʪʦʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʝʣʠʯʠʥʘ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʠʭ ʧʝʨʝʭʦʜʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ - ʧʝʨʝʭʦʜʥʳʤ ʧʘʜʝʥʠʝʤ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʧʘʨʫ ʱʝʪʦʢ U  ɦʧʨʠ 

ʥʦʤʠʥʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʪʦʢʘ /2/. 

ʋʤʝʥʴʰʝʥʠʝ ʨʝʘʢʪʠʚʥʦʡ ʕɼʉ. ʋʤʝʥʴʰʘʷ ʕɼʉ ʚʟʘʠʤʦʠʥʜʫʢʮʠʠ 

ʤʦʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʚʝʣʠʯʠʥʫ ʨʝʘʢʪʠʚʥʦʡ ʕɼʉ. ʂʘʢ ʫʢʘʟʳʚʘʣʦʩʴ 

ʚʳʰʝ, ʕɼʉ ʚʟʘʠʤʦʠʥʜʫʢʮʠʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʟʘʚʠʩʠʪ ʦʪ ʰʠʨʠʥʳ ʱʝʪʢʠ: 

ʯʝʤ ʰʠʨʝ ʱʝʪʢʘ, ʪʝʤ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʣʝʢʪʦʨʥʳʭ ʧʣʘʩʪʠʥ ʦʥʘ 

ʧʝʨʝʢʨʳʚʘʝʪ ʠ ʪʝʤ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʢʮʠʡ ʚʩʪʫʧʘʶʪ ʚ ʧʨʦʮʝʩʩ 

ʢʦʤʤʫʪʘʮʠʠ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʕɼʉ ʚʟʘʠʤʦʠʥʜʫʢʮʠʠ. ʆʜʥʘʢʦ ʩʜʝʣʘʪʴ ʫʟʢʠʝ 

ʱʝʪʢʠ, ʨʘʚʥʳʝ ʰʠʨʠʥʝ ʦʜʥʦʡ ʢʦʣʣʝʢʪʦʨʥʦʡ ʧʣʘʩʪʠʥʳ, ʥʝʚʦʟʤʦʞʥʦ ʠʟ-ʟʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ. ʇʣʦʱʘʜʴ ʱʝʪʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʝ 

ʧʣʦʪʥʦʩʪʴʶ ʪʦʢʘ. ʇʦʵʪʦʤʫ ʧʨʠ ʫʟʢʦʡ ʱʝʪʢʝ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʚʘʪʴ ʜʣʠʥʫ 
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ʢʦʣʣʝʢʪʦʨʘ, ʯʪʦ ʚ ʦʛʨʘʥʠʯʝʥʥʳʭ ʛʘʙʘʨʠʪʘʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ ʊʇʉ ʩʜʝʣʘʪʴ 

ʦʯʝʥʴ ʩʣʦʞʥʦ. ʆʙʳʯʥʦ ʰʠʨʠʥʘ ʱʝʪʢʠ ʩʦʩʪʘʚʣʷʝʪ 2-3 ʢʦʣʣʝʢʪʦʨʥʳʭ ʜʝʣʝʥʠʷ. 

ʕʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʫʤʝʥʴʰʝʥʠʷ ʤʘʛʥʠʪʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ 

ʧʝʨʝʢʣʶʯʘʝʤʳʤʠ ʩʝʢʮʠʷʤʠ ʷʚʣʷʝʪʩʷ ʠʭ ʫʢʦʨʦʯʝʥʠʝ, ʪ.ʝ. ʚʳʧʦʣʥʝʥʠʝ ʩ 

ʫʢʦʨʦʯʝʥʥʳʤ ʰʘʛʦʤ (ʫ < Ű). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʘʢʪʠʚʥʳʝ ʩʪʦʨʦʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʢʦʤʤʫʪʠʨʫʝʤʳʭ ʩʝʢʮʠʡ ʦʢʘʞʫʪʩʷ ʚ ʨʘʟʥʳʭ ʧʘʟʘʭ, ʯʪʦ ʫʤʝʥʴʰʠʪ ʕɼʉ 

ʚʟʘʠʤʦʠʥʜʫʢʮʠʠ. 

ʕɼʉ ʩʘʤʦʠʥʜʫʢʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʢʦʤʤʫʪʠʨʫʝʤʦʡ ʩʝʢʮʠʠ, 

ʪ.ʝ. ʦʪ ʛʣʫʙʠʥʳ ʧʘʟʘ ʷʢʦʨʷ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʰʠʨʠʥʫ 

ʧʘʟʘ ʠ ʫʤʝʥʴʰʘʪʴ ʝʛʦ ʛʣʫʙʠʥʫ, ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʧʨʝʜʝʣʴʥʦʡ ʠʥʜʫʢʮʠʠ ʚ ʟʫʙʮʘʭ 

ʷʢʦʨʷ /4/. 

ɼʦʙʘʚʦʯʥʳʝ ʧʦʣʶʩʳ. ɼʦʙʘʚʦʯʥʳʝ ʧʦʣʶʩʳ (ɼʇ) ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʚ ʟʦʥʝ ʢʦʤʤʫʪʘʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʪʘʢʦʡ ʚʝʣʠʯʠʥʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ, 

ʯʪʦʙʳ ʥʘʚʦʜʠʤʘʷ ʵʪʠʤ ʧʦʣʝʤ ʚ ʢʦʤʤʫʪʠʨʫʝʤʦʡ ʩʝʢʮʠʠ ʢʦʤʤʫʪʠʨʫʝʤʘʷ ʕɼʉ ɽʢ 

ʢʦʤʧʝʥʩʠʨʦʚʘʣʘ  ʨʝʘʢʪʠʚʥʫʶ ʕɼʉ ɽʨ: 

 ʈ ʂE E= , (7) 

ɼʇ ʨʘʩʧʦʣʘʛʘʶʪ ʤʝʞʜʫ ʛʣʘʚʥʳʤʠ, ʘ ʱʝʪʢʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʥʝʡʪʨʘʣʠ. 

ʇʦʣʷʨʥʦʩʪʴ ɼʇ ʚʳʙʠʨʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ: ʚ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʛʝʥʝʨʘʪʦʨʘ ʟʘ 

ʛʣʘʚʥʳʤ ʧʦʣʶʩʦʤ ʧʦ ʚʨʘʱʝʥʠʶ ʷʢʦʨʷ ʩʣʝʜʫʝʪ ʜʦʙʘʚʦʯʥʳʡ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ 

ʧʦʣʷʨʥʦʩʪʠ, ʘ ʚ ʨʝʞʠʤʝ ʜʚʠʛʘʪʝʣʷ - ɼʇ ʪʦʡ ʞʝ ʧʦʣʷʨʥʦʩʪʠ. 

ɼʣʷ ʩʦʙʣʶʜʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʤʝʞʜʫ ʥʘʛʨʫʟʢʦʡ ʤʘʰʠʥʳ ʠ 

ʤʘʛʥʠʪʥʳʤ ʧʦʪʦʢʦʤ ɼʇ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʤʦʪʢʫ ʧʦʣʶʩʦʚ ʚʢʣʶʯʘʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʦʙʤʦʪʢʦʡ ʷʢʦʨʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʄɼʉ ʜʦʙʘʚʦʯʥʳʭ ʧʦʣʶʩʦʚ 

ʙʫʜʝʪ ʫʨʘʚʥʦʚʝʰʠʚʘʪʴ ʄɼʉ ʷʢʦʨʷ ʠ ʩʦʟʜʘʚʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʜʫʢʮʠʶ ɺ, ʚ 

ʟʦʥʝ ʢʦʤʤʫʪʘʮʠʠ. 

ʄʘʛʥʠʪʥʘʷ ʮʝʧʴ ʤʘʰʠʥʳ ʥʘʩʳʱʝʥʘ. ɽʩʣʠ ʥʘʩʳʱʝʥʥʳʤʠ ʙʫʜʫʪ ɼʇ, ʪʦ ʚ 

ʟʦʥʝ ʙʦʣʴʰʠʭ ʪʦʢʦʚ ʥʝ ʙʫʜʝʪ ʢʦʤʧʝʥʩʠʨʦʚʘʥʘ ʨʝʘʢʪʠʚʥʘʷ ʕɼʉ. 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʥʘʩʳʱʝʥʠʷ  ɼʇ  ʫʚʝʣʠʯʠʚʘʶʪ ʟʘʟʦʨ ʧʦʜ ɼʇ. ʅʦ, ʧʨʠ 

ʙʦʣʴʰʦʤ ʟʘʟʦʨʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʨʘʩʩʝʷʥʠʷ, ʢʦʪʦʨʳʡ ʚʤʝʩʪʦ 

ʟʘʤʳʢʘʥʠʷ ʯʝʨʝʟ ʷʢʦʨʴ ʙʫʜʝʪ ʟʘʤʳʢʘʪʴʩʷ ʯʝʨʝʟ ʨʷʜʦʤ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʛʣʘʚʥʳʡ 

ʧʦʣʶʩ ʜʨʫʛʦʡ ʧʦʣʷʨʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʜʝʣʘʶʪ ʜʚʘ ʟʘʟʦʨʘ. ɺʪʦʨʦʡ ʟʘʟʦʨ - ʤʝʞʜʫ 

ʩʝʨʜʝʯʥʠʢʦʤ ɼʇ ʠ ʦʩʪʦʚʦʤ, ʛʜʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʜʠʘʤʘʛʥʠʪʥʫʶ ʧʨʦʢʣʘʜʢʫ ʠʟ 

ʤʝʜʠ ʘʣʶʤʠʥʠʷ, ʪʝʢʩʪʦʣʠʪʘ ʠ ʪ.ʜ. 

ʅʘʢʦʥʝʯʥʠʢ ɼʇ ʜʝʣʘʶʪ ʟʘʦʩʪʨʝʥʥʳʤ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʝʛʦ ʤʘʛʥʠʪʥʳʡ 

ʧʦʪʦʢ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʚ ʢʦʤʤʫʪʠʨʫʝʤʫʶ ʩʝʢʮʠʶ ʥʘ ʷʢʦʨʝ. ʉʝʨʜʝʯʥʠʢ ɼʇ (ʨʠʩ. 

2) ʜʝʣʘʶʪ ʩʧʣʦʰʥʳʤ. 

ʉʣʝʜʫʝʪ ʪʱʘʪʝʣʴʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʠ ʧʦʜʙʠʨʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʠʪʢʦʚ 

ʦʙʤʦʪʢʠ ʚʦʟʙʫʞʜʝʥʠʷ ɼʇ. ʇʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʠʪʢʦʚ ʥʝ ʙʫʜʝʪ 

ʧʦʣʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʨʝʘʢʪʠʚʥʦʡ ʕɼʉ, ʘ ʧʨʠ ʯʨʝʟʤʝʨʥʦʤ Eʢ > Eʨ /5/. 
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ʈʠʩ. 2. ʄʘʛʥʠʪʥʳʝ ʩʠʩʪʝʤʳ ʪʷʛʦʚʳʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʜʦʙʘʚʦʯʥʳʤʠ 

ʧʦʣʶʩʘʤʠ: 

ʘ ï ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʢʘʪʫʰʢʘ ɼʇ; ʙ ï ʥʠʟʢʦʦʧʫʱʝʥʥʘʷ ʢʘʪʫʰʢʘ; ʚ - ʥʠʟʢʦʦʧʫʱʝʥʥʘʷ 

ʢʘʪʫʰʢʘ ɼʇ ʚ ʦʙʦʡʤʝ; ʛ ï ʥʠʟʢʦʦʧʫʱʝʥʥʳʝ ʢʘʪʫʰʢʘ ʠ ʚʪʦʨʦʡ ʟʘʟʦʨ ɼʇ; 1 - ʦʩʪʦʚ; 2 ï ʙʦʣʪ; 3 

ï ʥʝʤʘʛʥʠʪʥʘʷ ʧʨʦʢʣʘʜʢʘ (ʚʪʦʨʦʡ ʟʘʟʦʨ); 4 ï ʩʪʘʣʴʥʦʡ ʩʪʝʨʞʝʥʴ; 5 - ʩʝʨʜʝʯʥʠʢ ɼʇ; 6 ï 

ʢʘʪʫʰʢʘ ɼʇ; 7 ï ʣʘʪʫʥʥʳʡ ʥʘʢʦʥʝʯʥʠʢ; 8 ï ʷʢʦʨʴ; 9 ï ʛʣʘʚʥʳʡ ʧʦʣʶʩ; 10 ï ʢʦʤʧʝʥʩʘʮʠʦʥʥʘʷ 

ʦʙʤʦʪʢʘ; 11 ï ʥʝʤʘʛʥʠʪʥʘʷ ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʦʙʦʡʤʘ. 

 

ʉʤʝʱʝʥʠʝ ʱʝʪʦʢ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʥʝʡʪʨʘʣʠ. ɺ ʤʘʰʠʥʘʭ, ʚ ʢʦʪʦʨʳʭ 

ʦʪʩʫʪʩʪʚʫʶʪ ɼʇ, ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʤʫʪʠʨʫʝʤʦʡ 

ʕɼʉ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʜʚʠʛʦʤ ʱʝʪʦʢ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ  ʥʝʡʪʨʘʣʠ. ʕʪʦ ʤʦʞʥʦ 

ʚʧrʦʣʥʠʪʴ ʚ ʤʘʰʠʥʘʭ ʙʝʟ ʜʦʙʘʚʦʯʥʳʭ ʧʦʣʶʩʦʚ ʤʦʱʥʦʩʪʴʶ ʜʦ 1 ʢɺʪ ʠ ʥʝ 

ʠʟʤʝʥʷʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ ʷʢʦʨʷ (ʥʝʨʝʚʝʨʩʠʨʫʝʤʳʭ). 

ɽʩʣʠ ʱʝʪʢʠ ʩʜʚʠʥʫʪʴ ʠ ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʬʠʟʠʯʝʩʢʦʡ ʥʝʡʪʨʘʣʠ, ʪʦ ʕɼʉ 

ʚʨʘʱʝʥʠʷ ʙʫʜʝʪ ʨʘʚʥʘ ʥʫʣʶ, ʘ ʚ ʢʦʤʤʫʪʠʨʫʝʤʳʭ ʩʝʢʮʠʷʭ ʥʘʚʦʜʠʪʩʷ ʣʠʰʴ 

ʨʝʘʢʪʠʚʥʘʷ ʕɼʉ Eʨ. ʇʨʠ ʩʜʚʠʛʝ ʱʝʪʦʢ ʟʘ ʬʠʟʠʯʝʩʢʫʶ ʥʝʡʪʨʘʣʴ, ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ 

ʨʝʘʢʮʠʠ ʷʢʦʨʷ ʠʟʤʝʥʠʪ ʩʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠ 

ʧʦʣʦʞʝʥʠʠ ʱʝʪʦʢ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʥʝʡʪʨʘʣʠ.  

ʈʝʘʢʪʠʚʥʘʷ ʕɼʉ ʠ ʕɼʉ ʚʨʘʱʝʥʠʷ ʨʘʚʥʳ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ, ʪ.ʝ. ʩʢʦʤʧʝʥʩʠʨʦʚʘʥʳ. 

ʑʝʪʢʠ ʩʤʝʱʘʶʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʨʘʱʝʥʠʷ ʷʢʦʨʷ ʫ ʛʝʥʝʨʘʪʦʨʦʚ ʠʣʠ 

ʧʨʦʪʠʚ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ ʫ ʜʚʠʛʘʪʝʣʝʡ. 

ʉʧʦʩʦʙ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ: 

ʘ) ʩʧʦʩʦʙ ʥʝ ʧʨʠʤʝʥʠʤ ʜʣʷ ʨʝʚʝʨʩʠʨʫʝʤʳʭ ʤʘʰʠʥ;  

ʙ) ʧʨʠ ʩʤʝʱʝʥʠʠ ʱʝʪʦʢ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʥʝʡʪʨʘʣʠ ʫʩʠʣʠʚʘʝʪʩʷ 

ʨʘʟʤʘʛʥʠʯʠʚʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʨʝʘʢʮʠʠ ʷʢʦʨʷ; 
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ʚ) ʧʦʣʫʯʝʥʥʦʝ ʢʦʤʤʫʪʠʨʫʶʱʝʝ ʧʦʣʝ ʷʢʦʨʷ ʠʟʤʝʥʷʝʪʩʷ ʥʝ ʧʨʦ-

ʧʦʨʮʠʦʥʘʣʴʥʦ ʥʘʛʨʫʟʢʝ ʤʘʰʠʥʳ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ 

ʩʧʦʩʦʙʘ ʚ ʤʘʰʠʥʘʭ ʊʇʉ /6/. 

ʂʦʤʤʫʪʘʮʠʷ ʚ ʤʘʰʠʥʘʭ ʧʫʣʴʩʠʨʫʶʱʝʛʦ ʧʦʣʷ. ʅʘ ʵʣʝʢʪʨʦʚʦʟʘʭ ʠ 

ʵʣʝʢʪʨʦʧʦʝʟʜʘʭ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʪʷʛʦʚʳʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ ʧʦʣʫʯʘʶʪ ʧʠʪʘʥʠʝ 

ʧʫʣʴʩʠʨʫʶʱʠʤ ʪʦʢʦʤ. ɽʛʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʫʤʤʳ ʧʦʩʪʦʷʥʥʦʡ I ʠ 

ʧʝʨʝʤʝʥʥʦʡ i ʩʦʩʪʘʚʣʷʶʱʠʭ. ʇʦʩʪʦʷʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ I ʧʫʣʴʩʠʨʫʶʱʝʛʦ ʪʦʢʘ 

ʷʚʣʷʝʪʩʷ ʝʛʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ. ʇʝʨʝʤʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ i 

ʥʝʩʠʥʫʩʦʠʜʘʣʴʥʘʷ ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʦʞʝʥʘ ʥʘ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ. ɺ 

ʨʘʩʯʝʪʘʭ ʫʯʠʪʳʚʘʶʪ ʦʩʥʦʚʥʫʶ ʛʘʨʤʦʥʠʢʫ ʪʦʢʘ. ʏʘʩʪʦʪʘ ʠ ʘʤʧʣʠʪʫʜʘ ʵʪʦʡ 

ʛʘʨʤʦʥʠʢʠ ʦʧʨʝʜʝʣʷʶʪ ʩʭʝʤʦʡ ʚʳʧʨʷʤʣʝʥʠʷ ʠ ʧʘʨʘʤʝʪʨʘʤʠ ʮʝʧʠ ʷʢʦʨʷ. 

ʇʝʨʝʤʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʪʦʢʘ ʩʦʟʜʘʝʪ ʧʝʨʝʤʝʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ, ʢʦʪʦʨʘʷ ʠʥʜʫʢʪʠʨʫʝʪ ʚ ʢʦʤʤʫʪʠʨʫʝʤʦʡ ʩʝʢʮʠʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʫʶ ʕɼʉ Eʨ. ɼʝʡʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʧʝʨʚʦʡ ʛʘʨʤʦʥʠʢʠ ʵʪʦʡ 

ʕɼʉ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

 1 14,44ʊ ʤ sE ʌ W f= , (8) 

ʛʜʝ  ʌʤ1 ï ʘʤʧʣʠʪʫʜʘ ʧʝʨʚʦʡ ʛʘʨʤʦʥʠʢʠ ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ; 

f1 ï ʯʘʩʪʦʪʘ ʧʝʨʚʦʡ ʛʘʨʤʦʥʠʢʠ, ʧʝʨʝʤʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʪʦʢʘ; 

Ws ï ʯʠʩʣʦ ʚʠʪʢʦʚ ʚ ʢʦʤʤʫʪʠʨʫʝʤʦʡ ʩʝʢʮʠʠ. 

 

ʊʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ ʕɼʉ ʚʳʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʪʦʢʘ ʚ ʢʦʤʤʫʪʠʨʫʝʤʦʡ 

ʩʝʢʮʠʠ. ɽʩʣʠ ʪʦʢ ʧʨʝʚʳʩʠʣ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʝʜʝʣ, ʪʦ ʧʨʠ ʟʘʚʝʨʰʝʥʠʠ 

ʢʦʤʤʫʪʘʮʠʠ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʳʚ ʵʪʦʛʦ ʪʦʢʘ, ʧʦʷʚʣʷʝʪʩʷ ʠʩʢʨʝʥʠʝ ʱʝʪʦʢ. 

ɽʩʣʠ ʩʝʨʜʝʯʥʠʢ ʜʦʙʘʚʦʯʥʦʛʦ ʧʦʣʶʩʘ ʠ ʷʨʤʦ ʩʪʘʪʦʨʘ ʚʳʧʦʣʥʝʥʳ 

ʤʘʩʩʠʚʥʳʤʠ, ʪʦ ʧʝʨʝʤʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ   ʙʫʜʝʪ   

ʥʘʚʦʜʠʪʴ   ʚ   ʥʠʭ   ʚʠʭʨʝʚʳʝ   ʪʦʢʠ,   ʚʳʟʳʚʘʶʱʠʝ ʦʩʣʘʙʣʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʪʦʢʘ ʠ ʩʜʚʠʛ ʝʛʦ ʧʦ ʬʘʟʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʢʘ ʠ ʄɼʉ ʜʦʙʘʚʦʯʥʳʭ ʧʦʣʶʩʦʚ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʦʙʤʦʪʢʝ ʚʦʟʙʫʞʜʝʥʠʷ ʫ ʜʦʙʘʚʦʯʥʳʭ ʧʦʣʶʩʦʚ ʚʢʣʶʯʘʶʪ 

ʨʝʟʠʩʪʦʨ (ʨʠʩ. 3), ʢʦʪʦʨʳʡ ʚʳʟʳʚʘʝʪ ʦʪʩʪʘʚʘʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʦʢʘ 

ʚ ʦʙʤʦʪʢʝ ʛʣʘʚʥʳʭ ʧʦʣʶʩʦʚ ʦʪ ʧʝʨʝʤʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʦʢʘ ʚ ʦʙʤʦʪʢʝ 

ʷʢʦʨʷ. ʀʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʙʤʦʪʢʠ ʚʦʟʙʫʞʜʝʥʠʷ ʛʣʘʚʥʳʭ ʧʦʣʶʩʦʚ 

ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ  ʜʣʷ ʧʝʨʝʤʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʦʢʘ, 

ʧʦʵʪʦʤʫ ʦʥʘ ʧʨʦʭʦʜʠʪ  ʧʦ ʨʝʟʠʩʪʦʨʫ R, ʘ ʧʦʩʪʦʷʥʥʘʷ   ʩʦʩʪʘʚʣʷʶʱʘʷ - ʧʦ 

ʦʙʤʦʪʢʝ ʚʦʟʙʫʞʜʝʥʠʷ ʛʣʘʚʥʳʭ ʧʦʣʶʩʦʚ. ʆʙʳʯʥʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʝʟʠʩʪʦʨʘ 

ʚʳʙʠʨʘʶʪ ʪʘʢʠʤ, ʯʪʦʙʳ ʧʦ ʥʝʤʫ ʧʨʦʭʦʜʠʣ ʪʦʢ 3-6% ʦʪ ʧʦʩʪʦʷʥʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʦʢʘ /1/. 

 
ʈʠʩ. 3. ʋʣʫʯʰʝʥʠʝ ʢʦʤʤʫʪʘʮʠʠ ʜʚʠʛʘʪʝʣʝʡ ʧʫʣʴʩʠʨʫʶʱʝʛʦ ʪʦʢʘ. 
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ʋɼʂ 621.878.25 

ʈɸʉʏɽʊ ʂʆʅʂʋʈɽʅʊʆʉʇʆʉʆɹʅʆʉʊʀ ʉʋɼʆɺ 

 

ɸʪʳʤʪʘʝʚʘ ʄ.ʈ., ʩʪʫʜʝʥʪʢʘ ʆʀɺʊ (ʬʠʣʠʘʣ) ʌɹʆʋ ɺʇʆ çʅɻɸɺʊè 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʦʣʦʚʴʝʚʘ ʆ.ʀ., ʢ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʫʜʦʚ, ʪʘʢʞʝ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʧʨʠʤʝʨʝ ʨʘʟʣʠʯʥʳʭ ʩʫʜʦʚ ʧʦ ʠʭ ʛʘʙʘʨʠʪʘʤ. 

 

ɼʣʷ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʫʜʦʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʝʢʪʦʚ ʥʘ ʧʝʨʚʦʤ 

ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʝʜʠʥʠʯʥʳʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ.  ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʭʦʜʷʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 
 

ʊʘʙʣʠʮʘ 1 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʜʦʚ 

ʇʘʨʘʤʝʪʨ ʧʨ.SDS08 ʧʨ.11980 ʧʨ.535 

ʂʣʘʩʩ PC 
KM     Ice2 R2 AUT-

3C OMBO SDS<100 
KM     ʃ3 I ɸ2 KM     ʃ4 II  

ɼʣʠʥʘ ʥʘʠʙʦʣʴʰʘʷ, ʤ 38,35 32,9 40,90 

ʐʠʨʠʥʘ ʥʘʠʙʦʣʴʰʘʷ, ʤ 7,90 7,70 8,00 

ɺʳʩʦʪʘ ʙʦʨʪʘ, ʤ 3,20 3,20 3,50 

ʆʩʘʜʢʘ, ʤ 2,35 2,02 2,07 

ɺʦʜʦʠʟʤʝʱʝʥʠʝ,m 455 307 306 

ʉʢʦʨʦʩʪʴ ʧʦʣʥʦʛʦ ʭʦʜʘ, ʫʟ 12,0 12,4 12,0 
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ʉʢʦʨʦʩʪʴ ʵʢʦʥʦʤʭʦʜʘ, ʫʟ 8,0 9,0 - 

ɼʘʣʴʥʦʩʪʴ ʧʣʘʚʘʥʠʷ, ʤʠʣʴ 500 500 1500 

ɸʚʪʦʥʦʤʥʦʩʪʴ, ʩʫʪ 4 5 10 

ʄʦʱʥʦʩʪʴ ɻɼ, ʢɺʪ 2*442 2*550 2*220 

ʕʢʠʧʘʞ ( ʚ ʪ.ʯ. ʩʧʝʮʧʝʨʩʦʥʘʣ) 12 (7) 22 (5) 20 (7) 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʙʦʪ 
100 60 60 

ʈʘʩʯʝʪ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʦ ʛʘʙʘʨʠʪʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʫʜʦʚ. ɿʘ ʙʘʟʫ ʩʨʘʚʥʝʥʠʷ ʧʨʠʥʠʤʘʝʤ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʝ 

ʩʫʜʥʦ ʧʨʦʝʢʪʘ SDS08.  

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʤʝʪʦʜ ʩʦʩʪʦʠʪ ʚ ʩʨʘʚʥʝʥʠʠ ʝʜʠʥʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʘʯʝʩʪʚʘ ʦʮʝʥʠʚʘʝʤʦʛʦ ʦʙʨʘʟʮʘ ʩ ʦʜʥʦʠʤʝʥʥʳʤ ʙʘʟʦʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤʠ. ɽʩʣʠ 

ʝʜʠʥʠʯʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʳ 1, ʪʦ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ 

ʠʟʜʝʣʠʷ ʧʨʝʚʳʰʘʝʪ ʙʘʟʦʚʳʡ ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʤʫ. ɺ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʢʘʯʝʩʪʚʦ ʠʟʜʝʣʠʷ ʥʠʞʝ ʙʘʟʦʚʦʛʦ.  

ɻʘʙʘʨʠʪʳ ʩʫʜʦʚ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩ ʮʝʣʴʶ 

ʦʧʪʠʤʠʟʘʮʠʠ ʠʭ ʨʘʙʦʪʳ ʠ ʦʙʣʝʛʯʝʥʠʷ ʧʨʦʭʦʞʜʝʥʠʷ ʚ ʪʨʫʜʥʦʧʨʦʭʦʜʠʤʳʭ 

ʨʘʡʦʥʘʭ.  ʇʨʠʥʠʤʘʷ ʵʪʦ ʚʦ ʚʥʠʤʘʥʠʝ, ʨʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʤ ʧʦ ʬʦʨʤʫʣʝ (2). 

ʆʙʦʟʥʘʯʠʤ ʩʫʜʘ ʧʨʦʝʢʪʦʚ11980 ʠ 535  - ʩʫʜʘ 1 ʠ 2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʷʝʤ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʝʜʠʥʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ: 

1) ʇʦ ʜʣʠʥʝ: 

%8,93938.090,40/35,382/2

%6,116166,19,32/35,381/1

====

====

ʈʜʈʜʙqʜ

ʈʜʈʜʙqʜ
 

2) ʇʦ ʰʠʨʠʥʝ: 

%8,98988.000,8/90,72/2

%6,102026,170,7/90,71/1

====

====

ʈʰʜʈʰʙqʰ

ʈʰʜʈʰʙqʰ
 

3) ʇʦ ʚʳʩʦʪʝ ʙʦʨʪʘ: 

%4,91914,050,3/20,32/1

%100120,3/20,31/1

====

====

ʈʚʜʈʚʙqʚ

ʈʚʜʈʚʙqʚ
 

4) ʇʦ ʦʩʘʜʢʝ: 

%5,113135,107,2/35,22/1

%3,116163,102,2/35,21/1

====

====

ʈʦʈʦʙqʦ

ʈʦʈʦʙqʦ
 

5) ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʦ ʩʢʦʨʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

(1). 

%10010,12/0,12/21

%3,103033,10,12/4,12/11

====

====

ʈʩʜʈʩqʩ

ʈʩʜʈʩqʩ
 

6) ɼʘʣʴʥʦʩʪʴ ʧʣʘʚʘʥʠʷ:  

%3003500/1500/22

%1001500/500/11

====

====

ʈʜʧʙʈʜʧqʜ

ʈʜʧʙʈʜʧqʜ
 

7) ɸʚʪʦʥʦʤʥʦʩʪʴ: 
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%2505,24/10/22

%12525,14/5/11

====

====

ʈʘʙʈʘqʘ

ʈʘʙʈʘqʘ
 

8) ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ: 

%606,0100/60/21

%606,0100/60/11

====

====

ʈʛʙʈʛqʛ

ʈʛʙʈʛqʛ
 

ʂʦʤʧʣʝʢʩʥʳʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʩʨʘʚʥʝʥʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʮʝʥʠʚʘʝʤʦʛʦ ʪʦʚʘʨʘ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʙʘʟʦʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ.  

ʆʮʝʥʢʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ 

ʯʠʩʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ ʦʮʝʥʠʚʘʝʤʦʛʦ ʦʙʨʘʟʮʘ (qi) ʥʘ 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʝʩʦʤʦʩʪʠ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (ʘi). 

 ʇʝʨʚʳʡ ʤʝʪʦʜ: ʂʦʵʬʬʠʮʠʝʥʪ ʚʝʩʦʤʦʩʪʠ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ ʦʧʨʝʜʝʣʷʝʤ 

ʤʝʪʦʜʦʤ ʨʘʥʞʠʨʦʚʘʥʠʷ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʠʥʮʠʧʘ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ 

ʚʟʚʝʰʝʥʥʦʛʦ.  
Ii = ×ai Å qi  

 
ʊʘʙʣʠʮʘ 2- ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʝʩʦʤʦʩʪʠ ʤʝʪʦʜʦʤ ʨʘʥʞʠʨʦʚʘʥʠʷ 

ʇʨʦʝʢʪʳ ʩʫʜʦʚ 

ɽʜʠʥʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʩʫʜʦʚ 

ɼʣʠʥʘ ʐʠʨʠʥʘ 
ɺʳʩʦʪʘ 

ʙʦʨʪʘ 
ʆʩʘʜʢʘ ʉʢʦʨʦʩʪʴ 

ɼʘʣʴʥʦʩʪʴ 

ʧʣʘʚʘʥʠʷ 
ɸʚʪʦʥʦʤʥʦʩʪʴ 

ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʛʣʫʙʠʥʘ 

1 38,35 7,90 3,20 2,35 12,0 500 4 100 

2 32,9 7,70 3,20 2,02 12,4 500 5 60 

3 40,9 8,00 3,50 2,07 12,0 1500 10 60 

ɹʘʟʦʚʳʡ 

ʧʦʢʘʟʘʪʝʣʴ 
38,35 7,90 3,20 2,35 12,0 500 4 100 

ɺʝʩʦʚʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ 
0,05 0,1 0,1 0,2 0,15 0,05 0,15 0,2 
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2591.12.0*6.0

15.0*5.205.0*315,0*12.0*135.11.0*914.01.0*988.005.0*938.02

26055.12.0*6.0

15.025.105.0*115.0*033.12.0*163.11.0*11.0*026.105.0*166.11

=

=+

+++++++=

=+

++++++++=

I

I

I

 

ʅʘʭʦʞʜʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʫʜʦʚ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. 

ʂ
Ὅʪʧ
Ὅʪʧ

 

%42,797945,02591,1/12

%33,797933,026055,1/11

===

===

ʂ

ʂ
 

ɺʪʦʨʦʡ ʤʝʪʦʜ: ʂʦʵʬʬʠʮʠʝʥʪ ʚʝʩʦʤʦʩʪʠ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ ʦʧʨʝʜʝʣʷʝʤ 

ʤʝʪʦʜʦʤ  ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʠʥʮʠʧʘ ʩʨʝʜʥʝʛʦ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ.  ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʪʦʚ ʚʳʩʪʫʧʠʣʠ ʩʪʫʜʝʥʪʳ 4 ʢʫʨʩʘ ʆʤʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʇʨʠ ʧʦʤʦʱʠ ʧʠʩʴʤʝʥʥʦʛʦ ʦʧʨʦʩʘ ʙʳʣʦ 
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ʚʳʷʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʝ ʟʥʘʯʝʥʠʝ  ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʝʩʦʤʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʫʜʦʚ. 

 
ʊʘʙʣʠʮʘ 3 ï ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʝʩʦʤʦʩʪʠ ʤʝʪʦʜʦʤ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ 

ʇʨʦʝʢʪʳ ʩʫʜʦʚ 

ɽʜʠʥʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʩʫʜʦʚ 

ɼʣʠʥʘ ʐʠʨʠʥʘ 
ɺʳʩʦʪʘ 

ʙʦʨʪʘ 
ʆʩʘʜʢʘ ʉʢʦʨʦʩʪʴ 

ɼʘʣʴʥʦʩʪʴ 

ʧʣʘʚʘʥʠʷ 
ɸʚʪʦʥʦʤʥʦʩʪʴ 

ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʛʣʫʙʠʥʘ 

1 38,35 7,90 3,20 2,35 12,0 500 4 100 

2 32,9 7,70 3,20 2,02 12,4 500 5 60 

3 40,9 8,00 3,50 2,07 12,0 1500 10 60 

ɹʘʟʦʚʳʡ 

ʧʦʢʘʟʘʪʝʣʴ 
38,35 7,90 3,20 2,35 12,0 500 4 100 

ɺʝʩʦʚʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ 
0,05 0,05 0,15 0,2 0,1 0,1 0,1 0,25 
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2604.125.0*6.0

1.0*5.21.0*31,0*12.0*135.115.0*914.005.0*988.005.0*938.02

4319.125.0*6.0

1.025.11.0*11.0*033.12.0*163.115.0*15.0*026.105.0*166.11

=

=+

+++++++=

=+

++++++++=

I

I

I

 

ʅʘʭʦʞʜʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʫʜʦʚ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. 

ʂ
Ὅʪʧ
Ὅʪʧ

 

%42,797945,02591,1/12

%84,696984,04319,1/11

===

===

ʂ

ʂ
 

ʇʦ ʧʨʠʚʝʜʝʥʥʳʤ ʚʳʰʝ ʤʝʪʦʜʠʢʘʤ ʨʘʩʯʝʪʘ ʥʘʭʦʜʠʤ ʫʨʦʚʝʥʴ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʫʜʦʚ ʜʨʫʛʦʡ ʢʘʪʝʛʦʨʠʠ ʧʨʦʝʢʪʦʚ. 

 
ʊʘʙʣʠʮʘ 4 - ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʭʦʛʨʫʟʥʳʭ ʩʫʜʦʚ  

ʍʘʨʘʢʪʝʨʠʩʪʠ

ʢʘ 

ʇʨ. 

006RSD02 

ʇʨ. 

007RSD0

7 

ʇʨ. 

RSD19 

ʇʨ. 

006RSD0

5 

ʇʨ. 

00101 

ʇʨ. 

19610 
ʇʨ. 05074ʄ 

- 
çʅʘʜʝʞʜʘ

è 
çʊʘʥʘʠʩè 

çʍʘʟʘʨ

è 

çɻʝʡʜʘʨ 

ɸʣʠʝʚè 
çʈʫʩʠʯè çɺʦʣʛʘè 

çɺʦʣʞʩʢʠʡ-

43è 

- - - - - -  
ʂʄ   ʃ4  II   

ʉʇ 

ʂʣʘʩʩ ʩʫʜʥʘ 
ʂʄ     

ʃʋ2 

ʂʄ     

ʃʋ1 

ʂʄ     

ʃʋ2 

ʂʄ     

ʃʋ1 

ʂʄ     

ʃʋ2 

ʂʄ     

ʃ3 

ʇʈʀ 

ʇʆʉʊʈʆʁ

ʂɽ 
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- II  ʉʇ  ɸ1 
II  ʉʇ  

ɸ3 
I   ɸ1 II   ɸ1 I   ɸ1 I  ɸ2 +ʆ-ʇʈ  2,0 

ɼʣʠʥʘ 

ʥʘʠʙʦʣʴʰʘʷ,ʤ 
139,63 139.99 139,95 139,63 128,20 140,00 138,30 

ʐʠʨʠʥʘ 

ʛʘʙʘʨʠʪʥʘʷ, ʤ 
16,70 16.70 16,70 16,70 16,74 16,56 16,70 

ɺʳʩʦʪʘ ʙʦʨʪʘ 

D, ʤ 
6,00 6.00 6.00 6.00 6,10 6,70 5,50 

ʆʩʘʜʢʘ ʧʦ 

ʃɻɺʃ, ʄ 
4,60 4.60 4.60 4.60 4,20 4,677 3,754 

ʏʠʩʪʘʷ 

ʚʤʝʩʪʠʤʦʩʪʴ, 

NT 

3353 3121 3109 3242 2140 1781 2299 

ɸʚʪʦʥʦʤʥʦʩʪ

ʴ, ʩʫʪ. 

25 30 20 15 20 20 15 

ʕʢʠʧʘʞ/ 

ʢʦʣʠʯʝʩʪʚʦ 

ʤʝʩʪ 

12/14 13/15 13/16 12/14 10/12 18 16 

ɺʝʩ ʩʫʜʥʘ 

ʧʦʨʦʞʥʝʤ, ʪ 

2508 2501 2653 2610 2660 2710 2090 

ɺ ʨʝʢʝ 

(ʦʩʘʜʢʘ 3,60 

ʤ) 

       

ɼʝʜʚʝʡʪ, ʪ 4680 4778 4596 4580 3855 3825 4841 

 

çʅʘʜʝʞʜʘè: 

1) ʇʦ ʜʣʠʥʝ: %9999,063,139/30,138 ===qʜ  

2) ʇʦ ʰʠʨʠʥʝ: %100170,16/70,16 ===qʰ  

3) ʇʦ ʚʳʩʦʪʝ ʙʦʨʪʘ: %7,91917,000,6/50,5 ===qʚ  

4) ʇʦ ʦʩʘʜʢʝ: %6,81816,06,4/754,3 ===qʦ  

ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (1). 

5) ɸʚʪʦʥʦʤʥʦʩʪʴ: %7,166667,115/25 ===qʘ  

6) ɼʝʜʚʝʡʪ ʚ ʨʝʢʝ: %8,100008,14841/4680 ===qʜ  

çʊʘʥʘʠʩè 

1. ʇʦ ʜʣʠʥʝ: %8,98988,099,139/30,138 ===qʜ  

2. ʇʦ ʰʠʨʠʥʝ: %100170,16/70,16 ===qʰ  

3. ʇʦ ʚʳʩʦʪʝ ʙʦʨʪʘ: %7,91917,000,6/50,5 ===qʚ  
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4. ʇʦ ʦʩʘʜʢʝ: %6,81816,06,4/754,3 ===qʦ  

ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (1). 

5. ɸʚʪʦʥʦʤʥʦʩʪʴ: %200215/30 ===qʘ  

6. ɼʝʜʚʝʡʪ ʚ ʨʝʢʝ: %7,98987,04841/4778 ===qʜ  

çʍʘʟʘʨè 

1. ʇʦ ʜʣʠʥʝ: %8,98988,099,139/30,138 ===qʜ  

2. ʇʦ ʰʠʨʠʥʝ: %100170,16/70,16 ===qʰ  

3. ʇʦ ʚʳʩʦʪʝ ʙʦʨʪʘ: %7,91917,000,6/50,5 ===qʚ  

4. ʇʦ ʦʩʘʜʢʝ: %6,81816,06,4/754,3 ===qʦ  

ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (1). 

5. ɸʚʪʦʥʦʤʥʦʩʪʴ: %3,133333,115/20 ===qʘ  

6. ɼʝʜʚʝʡʪ ʚ ʨʝʢʝ: %9,94949,04841/4596 ===qʜ  

 

çɻʝʡʜʘʨ ɸʣʠʝʚè 

1. ʇʦ ʜʣʠʥʝ: %9999,063,139/30,138 ===qʜ  

2. ʇʦ ʰʠʨʠʥʝ: %100170,16/70,16 ===qʰ  

3. ʇʦ ʚʳʩʦʪʝ ʙʦʨʪʘ: %7,91917,000,6/50,5 ===qʚ  

4. ʇʦ ʦʩʘʜʢʝ: %6,81816,06,4/754,3 ===qʦ  

ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (1). 

5. ɸʚʪʦʥʦʤʥʦʩʪʴ: %100115/15 ===qʘ  

6. ɼʝʜʚʝʡʪ ʚ ʨʝʢʝ: %6,94946,04841/4580 ===qʜ  

 

 çʈʫʩʠʯè 

1. ʇʦ ʜʣʠʥʝ: %9,107079,120,128/30,138 ===qʜ  

2. ʇʦ ʰʠʨʠʥʝ: %8,99998,074,16/70,16 ===qh  

3. ʇʦ ʚʳʩʦʪʝ ʙʦʨʪʘ: %2,90902,010,6/50,5 ===qʚ  

4. ʇʦ ʦʩʘʜʢʝ: %4,89894,020,4/754,3 ===qʦ  

ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (1). 

5. ɸʚʪʦʥʦʤʥʦʩʪʴ: %3,133333,115/20 ===qʘ  

6. ɼʝʜʚʝʡʪ ʚ ʨʝʢʝ: %6,79796,04841/855,3 ===qʜ  

 çɺʦʣʛʘè 

1. ʇʦ ʜʣʠʥʝ: %8,98988,099,139/30,138 ===qʜ  

2. ʇʦ ʰʠʨʠʥʝ: %8,1001008,056,16/70,16 ===qh  

3. ʇʦ ʚʳʩʦʪʝ ʙʦʨʪʘ: %8282,070,6/50,5 ===qʚ  

4. ʇʦ ʦʩʘʜʢʝ: %3,80803,0677,4/754,3 ===qʦ  

ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (1). 

5. ɸʚʪʦʥʦʤʥʦʩʪʴ: %3,133333,115/20 ===qʘ  
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6. ɼʝʜʚʝʡʪ ʚ ʨʝʢʝ: %7979,04841/3825 ===qʜ  

ʂʦʤʧʣʝʢʩʥʳʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʩʨʘʚʥʝʥʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʮʝʥʠʚʘʝʤʦʛʦ ʪʦʚʘʨʘ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʙʘʟʦʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ.  

ʆʮʝʥʢʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ 

ʯʠʩʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ ʦʮʝʥʠʚʘʝʤʦʛʦ ʦʙʨʘʟʮʘ (qi) ʥʘ 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʝʩʦʤʦʩʪʠ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (ʘi). 

ʇʝʨʚʳʡ ʤʝʪʦʜ: ʂʦʵʬʬʠʮʠʝʥʪ ʚʝʩʦʤʦʩʪʠ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ ʦʧʨʝʜʝʣʷʝʤ 

ʤʝʪʦʜʦʤ ʨʘʥʞʠʨʦʚʘʥʠʷ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʠʥʮʠʧʘ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ 

ʚʟʚʝʰʝʥʥʦʛʦ.  

Ii = ×ai Å qi 

 
ʊʘʙʣʠʮʘ 5 ï ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʝʩʦʤʦʩʪʠ ʤʝʪʦʜʦʤ ʨʘʥʞʠʨʦʚʘʥʠʷ 

ʇʨʦʝʢʪʳ ʩʫʜʦʚ 

ɽʜʠʥʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʩʫʜʦʚ 

ɼʣʠʥʘ ʐʠʨʠʥʘ 
ɺʳʩʦʪʘ 

ʙʦʨʪʘ 
ʆʩʘʜʢʘ ɸʚʪʦʥʦʤʥʦʩʪʴ ɼʝʜʚʝʡʪ ʚ ʨʝʢʝ 

1 139,63 16,70 6,00 4,60 25 4680 

2 139,99 16,70 6,00 4,60 30 4778 

3 139,95 16,70 6,00 4,60 20 4596 

4 139,63 16,70 6,00 4,60 15 4580 

5 128,20 16,74 6,10 4,20 20 3855 

6 140,00 16,56 6,70 4,677 20 3825 

7 138,30 16,70 5,50 3,754 15 4841 

ɹʘʟʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ 138,30 16,70 5,50 3,754 15 4841 

ɺʝʩʦʚʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ 
0,05 0,15 0,2 0,2 0,15 0,25 

 

17

78657.025.0*79.015.0*333.12.0*803.02.0*82.015.0*1008.005.0*988.06

79262.025.0*796.015.0*33.12.0*803.02.0*82.015.0*1008.005.0*079.15

9326.025.0*946.015.0*12.0*816.02.0*917.015.0*105.0*99.04

9832,025,0*949,015,0*333,12,0*816,02,0*917,015,0*105,0*988,03

09275,125,0*987,015,0*22,0*816,02,0*917,015,0*105,0*988,02

04815,125,0*008,115,0*667,12,0*816,02,0*917,015,0*105,0*99,01

=

=+++++=

=+++++=

=+++++=

=+++++=

=+++++=

=+++++=

I

I

I

I

I

I

I

 

ʅʘʭʦʞʜʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʫʜʦʚ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. 

ʂ
Ὅʪʧ
Ὅʪʧ
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333,178657,0/04815,15

322,179262,0/04815,14

124,19326,0/04815,13

066.19832.0/04815.12

9592.009275.1/04815.11

==

==

==

==

==

ʂ

ʂ

ʂ

ʂ

ʂ

 

ɺʪʦʨʦʡ ʤʝʪʦʜ: ʂʦʵʬʬʠʮʠʝʥʪ ʚʝʩʦʤʦʩʪʠ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ ʦʧʨʝʜʝʣʷʝʤ 

ʤʝʪʦʜʦʤ  ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʠʥʮʠʧʘ ʩʨʝʜʥʝʛʦ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ.  

 
ʊʘʙʣʠʮʘ 6 ï ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʝʩʦʤʦʩʪʠ ʤʝʪʦʜʦʤ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ 

ʇʨʦʝʢʪʳ ʩʫʜʦʚ 

ɽʜʠʥʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʩʫʜʦʚ 

ɼʣʠʥʘ ʐʠʨʠʥʘ 
ɺʳʩʦʪʘ 

ʙʦʨʪʘ 
ʆʩʘʜʢʘ ɸʚʪʦʥʦʤʥʦʩʪʴ ɼʝʜʚʝʡʪ ʚ ʨʝʢʝ 

1 139,63 16,70 6,00 4,60 25 4680 

2 139,99 16,70 6,00 4,60 30 4778 

3 139,95 16,70 6,00 4,60 20 4596 

4 139,63 16,70 6,00 4,60 15 4580 

5 128,20 16,74 6,10 4,20 20 3855 

6 140,00 16,56 6,70 4,677 20 3825 

7 138,30 16,70 5,50 3,754 15 4841 

ɹʘʟʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ 138,30 16,70 5,50 3,754 15 4841 

ɺʝʩʦʚʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ 
0,1 0,1 0,15 0,3 0,15 0,2 
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083033.02.0*79.015.0*333.13.0*803.015.0*82.01.0*1008.01.0*988.06

84063.02.0*796.015.0*33.13.0*803.015.0*82.01.0*1008.01.0*079.15

92055.02.0*946.015.0*13,0*816.015.0*917.01.0*11.0*99.04

97085,02,0*949,015,0*333,13,0*816,015,0*917,01,0*11,0*988,03

07855,12,0*987,015,0*23,0*816,015,0*917,01,0*11,0*988,02

0334,125,0*008,115,0*667,13,0*816,015,0*917,01,0*11,0*99,01

=

=+++++=

=+++++=

=+++++=

=+++++=

=+++++=

=+++++=

I

I

I

I

I

I

I

 

ʅʘʭʦʞʜʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʫʜʦʚ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. 

ʂ
Ὅʪʧ
Ὅʪʧ

 

2446,183033,0/0334,15

2293,184063,0/0334,14

1225,192055,0/0334,13

0644,197085,0/0334.12

9581.007855.1/0334.11

==

==

==

==

==

ʂ

ʂ

ʂ

ʂ

ʂ
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ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

 

1.ʉʦʣʦʚʴʝʚʘ, ʆ.ʀ. ʋʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʚʦʤ [ʊʝʢʩʪ]: ʫʯʝʙ. ʇʦʩʦʙʠʝ. ï ʆʤʩʢ: ʆʀɺʊ (ʬʠʣʠʘʣ) 

ʌɻʆʋ ɺʇʆ çʅɻɸɺʊè, 2011. ï 112 ʩ. 

2.ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʫʧʨʘʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ: ʋʯʝʙ ʜʣʷ ɺʫʟʦʚ/ ɺ.ɸ. ʐʚʘʥʜʘʨ, ɺ.ʇ. 

ʇʘʥʦʚ, ɽ.ʄ. ʂʫʧʨʠʷʥʦʚ ʠ ʜʨ., ʇʦʜ ʨʝʜ ʧʨʦʬ. ɺ.ɸ. ʐʚʘʥʜʘʨʘ. ï ʄ.: ʖʅʀʊʀ-ɼɸʅɸ, 1999 - 

487 ʩ. 

3.ɽʛʦʨʦʚ ɻ. ʄʥʦʛʦʮʝʣʝʚʳʝ ʩʫʭʦʛʨʫʟʥʳʝ ʩʫʜʘ ʩʤʝʰʘʥʥʦʛʦ ʨʝʢʘ ï ʤʦʨʝ ʧʣʘʚʘʥʠʷ çɺʦʣʛʘ ï ɼʦʥ 

ʤʘʢʩè ʢʣʘʩʩʘ ʪʠʧʘ çʅʘʜʝʞʜʘè ʠ çɺʘʥʘʠʩè/ ɻ. ɽʛʦʨʦʚ, ʀ. ʀʣʴʥʠʮʢʠʡ, ɺ. ʊʦʥʶʢ. ï 2011. ï 

ˉ1/2 (45/46). ï ʉ. 18-29. 

 

ʋɼʂ  258.36 

ɿɸʑʀʊɸ ɼɸʅʅʓʍ ɺ ʂʆʄʇʔʖʊɽʈʅʓʍ ʉɽʊʗʍ 

ɸʨʪʘʤʦʥʦʚʘ ʅ. ɺ., ʩʪʫʜʝʥʪʢʘ ʆʀɺʊ (ʬʠʣʠʘʣ) ʌɹʆʋ ɺʇʆ çʅɻɸɺʊè 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʀʚʘʥʦʚʘ ʊ. ʃ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ɽʅʠʆʇɼ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʙʣʝʤʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, 

ʚʠʜʳ ʫʛʨʦʟ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʘʟʨʘʙʦʪʢʝ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ  ʩʠʩʪʝʤ. 

 

ɺ ʥʘʩʪʦʷʱʠʝ ʚʨʝʤʷ ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ 

ʵʬʬʝʢʪʠʚʥʦʡ, ʝʩʣʠ ʦʥʘ ʙʫʜʝʪ ʥʘʜʝʞʥʦʡ ʥʘ ʚʩʝʭ ʦʙʲʝʢʪʘʭ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʚʝʨʛʥʫʪʳ ʫʛʨʦʟʘʤ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʛʨʘʥʠʯʠʪʴ ʜʚʘ ʢʣʘʩʩʘ ʨʠʩʢʦʚ: ʦʜʠʥ ï ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ; ʜʨʫʛʦʡ ï ʜʣʷ ʩʠʩʪʝʤ, ʠʤʝʶʱʠʭ ʚʳʭʦʜ ʚ 

ʙʦʣʴʰʠʝ ʩʝʪʠ, ʚʢʣʶʯʘʷ ʀʥʪʝʨʥʝʪ. 

ʅʘ ʧʨʦʛʨʘʤʤʥʦʤ ʫʨʦʚʥʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʣʫʯʘʡʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʤʦʞʝʪ 

ʧʨʦʠʟʦʡʪʠ ʠʟʤʝʥʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʥʝʧʨʝʜʫʩʤʦʪʨʝʥʥʳʡ 

ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ï ʧʨʝʢʨʘʱʝʥʠʝ ʠʣʠ ʤʦʜʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʦʛʦ ʦʧʷʪʴ ʞʝ ʚʦʟʤʦʞʥʳ ʨʘʟʨʫʰʝʥʠʝ ʠʣʠ ʫʪʝʯʢʘ ʠʥʬʦʨʤʘʮʠʠ. 

ɺʠʜʳ çʫʛʨʦʟè: 

1) ʉʙʦʠ ʦʙʦʨʫʜʦʚʘʥʠʷ: 

ʩʙʦʠ ʢʘʙʝʣʴʥʦʡ ʩʠʩʪʝʤʳ; 

ʧʝʨʝʙʦʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ; 

ʩʙʦʠ ʜʠʩʢʦʚʳʭ ʩʠʩʪʝʤ; 

ʩʙʦʠ ʩʠʩʪʝʤ ʘʨʭʠʚʘʮʠʠ ʜʘʥʥʳʭ; 

ʩʙʦʠ ʨʘʙʦʪʳ ʩʝʨʚʝʨʦʚ, ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ, ʩʝʪʝʚʳʭ ʢʘʨʪ ʠ ʪ.ʜ. 

2) ʇʦʪʝʨʠ ʠʥʬʦʨʤʘʮʠʠ ʠʟ-ʟʘ ʥʝʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʇʆ: 

ʧʦʪʝʨʷ ʠʣʠ ʠʟʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʧʨʠ ʦʰʠʙʢʘʭ ʇʆ; 

ʧʦʪʝʨʠ ʧʨʠ ʟʘʨʘʞʝʥʠʠ ʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʚʠʨʫʩʘʤʠ. 

3) ʇʦʪʝʨʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʤ ʜʦʩʪʫʧʦʤ: 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ, ʫʥʠʯʪʦʞʝʥʠʝ ʠʣʠ ʧʦʜʜʝʣʢʘ ʠʥʬʦʨʤʘʮʠʠ; 
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ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʘʡʥʫ, 

ʧʦʩʪʦʨʦʥʥʠʭ ʣʠʮ. 

4) ʇʦʪʝʨʠ ʠʥʬʦʨʤʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʧʨʘʚʠʣʴʥʳʤ ʭʨʘʥʝʥʠʝʤ ʘʨʭʠʚʥʳʭ 

ʜʘʥʥʳʭ. 

 
 

ʈʠʩ. 1- ʇʨʠʯʠʥʳ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʥʘʨʫʰʝʥʠʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

 

5) ʆʰʠʙʢʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: 

ʩʣʫʯʘʡʥʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʠʣʠ ʠʟʤʝʥʝʥʠʝ ʜʘʥʥʳʭ; 

ʥʝʢʦʨʨʝʢʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʚʝʜʫʱʝʝ ʢ ʫʥʠʯʪʦʞʝʥʠʶ ʠʣʠ ʠʟʤʝʥʝʥʠʶ ʜʘʥʥʳʭ. 

ʀʟʚʝʩʪʥʳ ʩʣʝʜʫʶʱʠʝ ʠʩʪʦʯʥʠʢʠ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ: 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʚʳʟʚʘʥʥʳʝ ʩʣʫʯʘʡʥʳʤʠ ʠʣʠ ʧʨʝʜʥʘʤʝʨʝʥʥʳʤʠ 

ʜʝʡʩʪʚʠʷʤʠ ʩʫʙʲʝʢʪʦʚ;  

ʪʝʭʥʦʛʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʦʪʢʘʟʘʤ ʠ ʩʙʦʷʤ ʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʠʟ-ʟʘ ʫʩʪʘʨʝʚʰʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ 

ʠʣʠ ʦʰʠʙʦʢ ʚ ʇʆ;  

ʩʪʠʭʠʡʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʚʳʟʚʘʥʥʳʝ ʧʨʠʨʦʜʥʳʤʠ ʢʘʪʘʢʣʠʟʤʘʤʠ ʠʣʠ ʬʦʨʩ-

ʤʘʞʦʨʥʳʤʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ.  

ʅʘ  ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʳ ʧʨʠʯʠʥʳ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʥʘʨʫʰʝʥʠʷ ʟʘʱʠʪʳ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʦʧʘʩʥʳʭ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ ʷʚʣʷʝʪʩʷ çʪʨʦʷʥʩʢʠʡ 

ʢʦʥʴè. ʕʪʘ  ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ  ʩʦʜʝʨʞʘʪʴʩʷ ʚ ʘʨʭʠʚʘʭ, ʢʦʪʦʨʳʝ ʩ ʚʠʜʫ ʢʘʞʫʪʩʷ 

ʙʝʟʦʧʘʩʥʳʤʠ. ʅʝʢʦʪʦʨʳʝ ʊʨʦʷʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤʠ ʜʣʷ 
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ʫʜʘʣʸʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʯʫʞʠʤ ʢʦʤʧʴʶʪʝʨʦʤ, ʘ ʪʘʢʞʝ ʜʣʷ ʘʪʘʢʠ ʠ ʚʟʣʦʤʘ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ð ʜʦʨʦʛʦʝ ʜʝʣʦ, ʠ ʥʝ ʩʪʦʣʴʢʦ ʠʟ-

ʟʘ ʟʘʪʨʘʪ ʥʘ ʟʘʢʫʧʢʫ ʠʣʠ ʫʩʪʘʥʦʚʢʫ ʩʨʝʜʩʪʚ, ʩʢʦʣʴʢʦ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʪʨʫʜʥʦ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦ ʦʧʨʝʜʝʣʠʪʴ ʛʨʘʥʠʮʳ ʨʘʟʫʤʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʦʜʜʝʨʞʘʥʠʷ ʩʠʩʪʝʤʳ ʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ /2/. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʣʠʯʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ ʠ 

ʦʩʦʙʝʥʥʦ ʚ ʦʬʠʩʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ ʧʨʦʚʦʜʷʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʦʙʲʝʜʠʥʷʝʤʳʝ ʧʦʥʷʪʠʝʤ çʩʠʩʪʝʤʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠè.  

ʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʧʨʠʟʚʘʥʳ ʩʦʟʜʘʪʴ ʥʝʢʦʪʦʨʫʶ ʬʠʟʠʯʝʩʢʠ 

ʟʘʤʢʥʫʪʫʶ ʩʨʝʜʫ ʚʦʢʨʫʛ ʦʙʲʝʢʪʘ ʠ ʵʣʝʤʝʥʪʦʚ ʟʘʱʠʪʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

ʫʩʪʘʥʦʚʢʘ ʩʨʝʜʩʪʚ ʬʠʟʠʯʝʩʢʦʡ ʧʨʝʛʨʘʜʳ ʟʘʱʠʪʥʦʛʦ ʢʦʥʪʫʨʘ ʧʦʤʝʱʝʥʠʡ, ʛʜʝ 

ʚʝʜʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ (ʢʦʜʦʚʳʝ ʟʘʤʢʠ; ʦʭʨʘʥʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ ï 

ʟʚʫʢʦʚʘʷ, ʩʚʝʪʦʚʘʷ, ʚʠʟʫʘʣʴʥʘʷ ʙʝʟ ʟʘʧʠʩʠ ʠ ʩ ʟʘʧʠʩʴʶ ʥʘ ʚʠʜʝʦʧʣʝʥʢʫ); 

ʦʛʨʘʥʠʯʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʫʪʝʤ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʧʦʤʝʱʝʥʠʡ, 

ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʣʠʩʪʘʤʠ ʠʟ ʤʝʪʘʣʣʘ ʠʣʠ ʩʧʝʮʠʘʣʴʥʦʡ 

ʧʣʘʩʪʤʘʩʩʳ; 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʮʝʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʦʪ ʘʚʪʦʥʦʤʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʠʣʠ ʦʪ ʦʙʱʝʡ ʵʣʝʢʪʨʦʩʝʪʠ 

ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʝ ʩʝʪʝʚʳʝ ʬʠʣʴʪʨʳ; 

ʧʨʠʤʝʥʝʥʠʝ, ʚʦ ʠʟʙʝʞʘʥʠʝ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʩʲʝʤʘ 

ʠʥʬʦʨʤʘʮʠʠ, ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʠʣʠ ʧʣʘʟʤʝʥʥʳʭ ʜʠʩʧʣʝʝʚ, ʩʪʨʫʡʥʳʭ ʠʣʠ 

ʣʘʟʝʨʥʳʭ ʧʨʠʥʪʝʨʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʥʠʟʢʠʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʠ 

ʘʢʫʩʪʠʯʝʩʢʠʤ ʠʟʣʫʯʝʥʠʝʤ; 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʥʦʤʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʘʧʧʘʨʘʪʫʨʳ ʚ ʚʠʜʝ ʢʦʞʫʭʦʚ, 

ʢʨʳʰʝʢ, ʜʚʝʨʝʮ, ʰʪʦʨʦʢ ʩ ʫʩʪʘʥʦʚʢʦʡ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʚʩʢʨʳʪʠʷ ʘʧʧʘʨʘʪʫʨʳ. 

ʇʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʘʢʪʠʚʥʝʝ ʠ ʰʠʨʝ ʜʨʫʛʠʭ 

ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ ʠ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ, ʨʝʘʣʠʟʫʷ ʪʘʢʠʝ ʬʫʥʢʮʠʠ ʟʘʱʠʪʳ: 

ʢʘʢ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨʩʘʤ;  

ʨʝʛʠʩʪʨʘʮʠʷ ʠ ʘʥʘʣʠʟ ʧʨʦʪʝʢʘʶʱʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʦʙʳʪʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ;  

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʨʝʩʫʨʩʳ; 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ;  

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʨʦʮʝʩʩʦʚ ʠ ʜʨ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʤʝʨ ʚ 

ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʦʩʪʘʚʣʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ 

ʧʘʢʝʪʳ ʧʨʦʛʨʘʤʤ ʠʣʠ ʦʪʜʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʚʢʣʶʯʘʝʤʳʝ ʚ ʩʦʩʪʘʚ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʮʝʣʴʶ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯ ʧʦ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ï ʵʪʦ ʢʦʤʧʣʝʢʩ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʦʨʛʘʥʠʯʥʦ ʚʩʪʨʘʠʚʘʝʤʳʭ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ. ʉʨʝʜʠ ʥʠʭ: 

ʩʦʟʜʘʥʠʝ ʘʨʭʠʚʥʳʭ ʢʦʧʠʡ ʥʦʩʠʪʝʣʝʡ; 
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ʨʫʯʥʦʝ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʦʭʨʘʥʝʥʠʝ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʬʘʡʣʦʚ ʚʦ ʚʥʝʰʥʝʡ 

ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ; 

ʨʝʛʠʩʪʨʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʨʝʜʩʪʚ ʚ ʞʫʨʥʘʣʘʭ; 

ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʨʝʛʠʩʪʨʘʮʠʷ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʪʝʤ ʠʣʠ ʠʥʳʤ ʨʝʩʫʨʩʘʤ; 

ʨʘʟʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʴʥʳʭ ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʜʫʨ ʠ ʜʨ. 

ʂ ʧʨʘʚʦʚʳʤ ʠ ʤʦʨʘʣʴʥʦ-ʵʪʠʯʝʩʢʠʤ ʤʝʨʘʤ ʠ ʩʨʝʜʩʪʚʘʤ ʟʘʱʠʪʳ ʦʪʥʦʩʷʪʩʷ 

ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʩʪʨʘʥʝ ʟʘʢʦʥʳ, ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʧʨʘʚʠʣʘ 

ʦʙʨʘʱʝʥʠʷ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʠʭ ʥʘʨʫʰʝʥʠʝ; ʥʦʨʤʳ 

ʧʦʚʝʜʝʥʠʷ, ʩʦʙʣʶʜʝʥʠʝ ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ. 

ʂʦʤʧʴʶʪʝʨʥʳʡ ʚʠʨʫʩ ï ʪɻʦ ʥʝʙʦʣʴʰʘʷ ʚʨʝʜʦʥʦʩʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʩʚʦʠ ʢʦʧʠʠ ʠ ʚʥʝʜʨʷʪʴ ʠʭ ʚ ʧʨʦʛʨʘʤʤʳ 

(ʠʩʧʦʣʥʷʝʤʳʝ ʬʘʡʣʳ), ʜʦʢʫʤʝʥʪʳ, ʟʘʛʨʫʟʦʯʥʳʝ ʩʝʢʪʦʨʘ ʥʦʩʠʪʝʣʝʡ ʜʘʥʥʳʭ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ 

ʦʩʥʦʚʥʳʤʠ ʪʠʧʘʤʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʚʠʨʫʩʦʚ ʷʚʣʷʶʪʩʷ: 

ʧʨʦʛʨʘʤʤʥʳʝ ʚʠʨʫʩʳ (ʧʦʨʘʞʘʶʪ ʬʘʡʣʳ ʩ ʨʘʩʰʠʨʝʥʠʝʤ  .ʉʆʄ ʠ .ɽʍɽ), 

ʟʘʛʨʫʟʦʯʥʳʝ ʚʠʨʫʩʳ, 

ʤʘʢʨʦʚʠʨʫʩʳ, 

ʩʝʪʝʚʳʝ ʚʠʨʫʩʳ. 

ʀʩʪʦʯʥʠʢʘʤʠ ʚʠʨʫʩʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʲʝʤʥʳʝ ʥʦʩʠʪʝʣʠ ʠ 

ʩʠʩʪʝʤʳ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ. ʂ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʧʦʧʫʣʷʨʥʳʤ 

ʘʥʪʠʚʠʨʫʩʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʦʪʥʦʩʷʪʩʷ: ɸʥʪʠʚʠʨʫʩ ʂʘʩʧʝʨʩʢʦʛʦ 7.0, AVAST, 

NortonAntiVirus ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ /3/. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ (˿˭ˮ ˢ˿ύ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʦʜʭʦʜ. ɺ ʥʘʩʪʦʷʱʠʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʠ ʚ ʈʦʩʩʠʠ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʧʨʦʙʣʝʤʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʢʨʠʪʝʨʠʝʚ  ʦʮʝʥʢʠ 

ʟʘʱʠʱʸʥʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ /1/. 

ɸʥʘʣʠʟ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʦʚ ʦʮʝʥʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ 

ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳ ʤʝʪʦʜʳ ʠ ʤʦʜʝʣʠ 

ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʘ 

ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ 

ʤʦʜʝʣʠ, ʚʢʣʶʯʘʶʱʝʡ ʤʥʦʛʦʫʨʦʚʥʝʚʳʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʦʙʲʝʢʪʦʚ ʦʮʝʥʠʚʘʥʠʷ ʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʦʮʝʥʢʠ. ʉʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʫʨʦʚʥʝʡ /1/. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʦʮʝʥʢʠ ʉɿʀ ɸʉ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʩʚʦʜʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʘʛʨʝʛʠʨʦʚʘʪʴ ʦʮʝʥʢʠ, ʧʨʦʚʦʜʠʤʳʝ ʥʘ ʢʘʞʜʦʤ 

ʫʨʦʚʥʝ ʠʝʨʘʨʭʠʠ ʢʨʠʪʝʨʠʝʚ, ʚ ʦʙʦʙʱʝʥʥʫʶ ʦʮʝʥʢʫ. 

ʀʩʭʦʜʷ ʠʟ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʳ ʢʨʠʪʝʨʠʝʚ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ 

ʢʨʠʪʝʨʠʝʚ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ, ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʧʨʠʥʮʠʧʳ ʩʦʟʜʘʥʠʷ ʩʘʤʦʡ 

ʤʦʜʝʣʠ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʦʮʝʥʢʠ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ɸʉ  /1/. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʩʝʭ ʩʬʝʨ 

ʜʝʪ̫ʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʵʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ, ʢʦʤʤʝʨʯʝʩʢʠʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʧʨʠ 
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ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʛʨʦʟʘʭ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ ʙʝʟ ʧʦʜʜʝʨʞʘʥʠʷ ʠʭ 

ʙʝʟʦʧʘʩʥʦʩʪʠ.  

 

 

ʈʠʩ 2 - ʉʪʨʫʢʪʫʨʘ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

 

ʇʦʵʪʦʤʫ ʚʦʧʨʦʩʘʤ ʢʦʤʧʣʝʢʩʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʟʘʱʠʪʳ 

ʠʥʬʦʨʤʘʮʠʠ, ʚʢʣʶʯʘʷ ʨʘʟʨʘʙʦʪʢʫ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʫʜʝʣʷʝʪʩʷ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʚ ʈʦʩʩʠʠ ʠ 

ʚʦ ʚʩʝʤ ʤʠʨʝ. 
 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

 

1.ɻʚʦʟʜʠʢ ʗ.ʄ. ʄʦʜʝʣʴ ʦʮʝʥʢʠ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ. 

ʄʘʪʝʨʠʘʣʳ 22 ʄʝʞʚʫʟʦʚʩʢʦʡ ʅʊʂ, ɺʄʀʈʕ, 2011.  

2. ʃʝʦʥʪʴʝʚ ɺ. ʇ. ʅʦʚʝʡʰʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ 2003 / ɺ. ʇ. ʃʝʦʥʪʴʝʚ. 

ʄ.: ʆʃʄɸ-ʇʨʝʩʩ, 2003. 

3. ɸ.ʖ.ʑʝʛʣʦʚ, ʩʪʘʪʴʷ ç ʂʘʢʠʤʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ?è 

ɿɸʆ çʅʇʇ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʙʠʟʥʝʩʝè-2007. 
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ʈɸɿɺʀʊʀɽ ɾʀʃʀʑʅʆɻʆ ʉʊʈʆʀʊɽʃʔʉʊɺɸ ɺ ʆʄʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ɹʝʣʦʟʝʨʦʚʘ ɸ. ɺ., ʩʪʫʜʝʥʪʢʘ ʆʀɺʊ (ʬʠʣʠʘʣ) ʌɹʆʋ ɺʇʆ çʅɻɸɺʊè 

ʂʳʯʘʥʦʚ ɹ.ʀ., ʢ.ʵ.ʥ., ʜʦʮʝʥʪ, ʢʘʬʝʜʨʘ ʵʢʦʥʦʤʠʢʠ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʞʠʣʠʱʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʉʠʙʠʨʩʢʦʤ ʌʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʠ 

ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ. ʊʘʢʞʝ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʘʣʴʥʝʡʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʞʠʣʠʱʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ ʆʤʩʢʦʡ 

ʦʙʣʘʩʪʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʪʘʝʪʩʷ ʞʠʣʠʱʥʘʷ ʧʨʦʙʣʝʤʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

http://www.npp-itb.spb.ru/
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ʜʝʬʠʮʠʪ ʞʠʣʴʷ ʥʘʙʣʶʜʘʝʪʩʷ ʢʘʢ ʚ ʩʘʤʦʤ ʛʦʨʦʜʝ ʆʤʩʢʝ, ʪʘʢ ʠ ʨʘʡʦʥʘʭ ʆʤʩʢʦʡ 

ʦʙʣʘʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʆʤʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚ ʧʝʨʠʦʜ 2008-2012 ʛʛ. ʠ ʜʘʣʴʥʝʡʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʝʰʝʥʠʡ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ. 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʡʩʪʚʠʡ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʨʛʘʥʠʟʘʮʠʡ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʨʘʟʚʠʪʠʶ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʆʤʩʢʦʡ 

ʦʙʣʘʩʪʠ ʥʘ 2008 - 2012 ʛʛ. ʚʢʣʶʯʘʣʠ: 

ü ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʚ ʞʠʣʠʱʥʦʡ ʩʬʝʨʝ; 

ü ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʦʙʝʩʧʝʯʝʥʠʝ 
ʜʦʩʪʫʧʥʦʩʪʠ ʞʠʣʴʷ ʜʣʷ ʛʨʘʞʜʘʥ; 

ü ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʞʠʣʠʱʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ; 

ü ʤʦʜʝʨʥʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʘʟʳ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ ʠ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; 

ü ʧʝʨʝʩʝʣʝʥʠʝ ʛʨʘʞʜʘʥ ʠʟ ʚʝʪʭʦʛʦ ʠ ʘʚʘʨʠʡʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ; 

ü ʠʥʞʝʥʝʨʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʣʦʱʘʜʦʢ ʜʣʷ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ɺ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ çɾʠʣʠʱʝè ʥʘ 

2008-2010 ʛʦʜʳ, ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʨʘʤʢʘʭ ʧʨʠʦʨʠʪʝʪʥʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çɼʦʩʪʫʧʥʦʝ ʠ ʢʦʤʬʦʨʪʥʦʝ ʞʠʣʴʝ ï ʛʨʘʞʜʘʥʘʤ ʈʦʩʩʠʠè 

ʙʳʣʠ ʩʦʟʜʘʥʳ ʧʨʘʚʦʚʳʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʦʩʥʦʚʳ ʞʠʣʠʱʥʦʡ ʧʦʣʠʪʠʢʠ ʚ 

ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʬʦʨʤʠʨʦʚʘʥʘ ʤʦʜʝʣʴ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʣʴʝʤ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ 

ʥʘʩʝʣʝʥʠʷ, ʜʦʩʪʠʛʥʫʪʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʦʚ 

ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʘʟʚʠʪʠʶ ʠʧʦʪʝʯʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ. 

ʊʘʢ ʞʝ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʥʘ 2008 ʛʦʜ ʧʨʠʰʝʣʩʷ ʬʠʥʘʥʩʦʚʳʡ ʢʨʠʟʠʩ ʈʦʩʩʠʠ. 

ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚ 2009- 2010 ʛʦʜʘʭ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ 

ʨʝʘʣʠʟʦʚʳʚʘʣʩʷ ʢʦʤʧʣʝʢʩ ʘʥʪʠʢʨʠʟʠʩʥʳʭ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʜʜʝʨʞʢʫ 

ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʨʝʛʠʦʥʝ, ʟʘʱʠʪʫ ʧʨʘʚ ʛʨʘʞʜʘʥ ï ʫʯʘʩʪʥʠʢʦʚ 

ʜʦʣʝʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ,  ʦʙʝʩʧʝʯʝʥʠʝ ʞʠʣʴʝʤ ʦʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ ʛʨʘʞʜʘʥ, 

ʚʝʪʝʨʘʥʦʚ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ.  

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʦʙʱʫʶ ʧʣʦʱʘʜʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʞʠʣʳʭ ʜʦʤʦʚ ʚ ʈʌ, ʉʌʆ ʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ ʧʝʨʠʦʜ 2008 ï 

2012ʛ.ʛ. 
ʊʘʙʣʠʮʘ 1 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʞʠʣʳʭ ʜʦʤʦʚ ʟʘ ʧʝʨʠʦʜ 2008 ï 2012 ʛʛ., (ʪʳʩ. ͟ ͍ ͣ 

ͦ͋΅͔͚ ͨͦ͡΅͙͊͒) 

 2008 2009 2010 2011 2012 

ʈʌ 63761,6 59764,3 58114,1 62263,9 65219,6 

ʉʌʆ 7060,3 6220,3 6565,9 7185,6 7406,2 

ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ 1016,4 605,1 706,0 841,4 751,2 

ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ ʚ 

% ʢ ʫʨʦʚʥʶ ʈʌ 
1,6 1,0 1,2 1,4 1,2 

ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ ʚ 

% ʢ ʫʨʦʚʥʶ ʉʌʆ 
14,4 9,7 10,7 11,7 10,1 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʚ 2008 ï 2009 ʛʦʜʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʚʚʦʜʘ 

ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʞʠʣʴʷ ʚ ʉʠʙʠʨʩʢʦʤ ʌʝʜʝʨʘʣʴʥʦʤ ʆʢʨʫʛʝ ʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʯʪʦ ʢʘʩʘʝʪʩʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʮʝʣʦʤ, ʪʦ ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʚ 

2010 ʛʦʜʫ. ɼʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥʘ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ, 

ʩʣʦʞʠʚʰʝʡʩʷ ʥʘ ʪʦʪ ʧʝʨʠʦʜ ʚ ʩʪʨʘʥʝ. ɸ ʚʦʪ ʥʘʯʠʥʘʷ ʩ 2010-2011 ʛʛ. ʞʠʣʠʱʥʦʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘʯʠʥʘʝʪ ʥʘʙʠʨʘʪʴ ʦʙʦʨʦʪʳ.  

ʅʘʠʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.1. 

 

 

 
 

ʈʠʩ.1 ʈʘʟʚʠʪʠʝ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʈʌ, ʉʌʆ ʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ 2008-2012 ʛʛ. ʚ % ʢ 

ʧʨʝʜʳʜʫʱʝʤʫ ʛʦʜʫ. 

ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʨʘʟʚʠʪʠʷ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʦʪʜʝʣʴʥʳʭ 

ʨʝʛʪʦʥʘʭ ʷʚʣʷʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʴʷ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ (ʪʘʙʣʠʮʘ 2). 

 

 
ʊʘʙʣʠʮʘ 2  

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʳʭ ʜʦʤʦʚ ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ( ʢʚ. ʤʝʪʨʦʚ) ʚ 2012 ʛ. 

 
ʆʙʱʘʷ ʧʣʦʱʘʜʴ 

ʧʦʩʪʨʦʝʥʥʳʭ ʞʠʣʳʭ 

ʜʦʤʦʚ ʟʘ 2012 ʛ. 

(ʪʳʩ. ͟ ͍Φ ͔͍ͣͭͪͦ) 

ʏʠʩʣʝʥʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʩʦʛʣʘʩʥʦ 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ 

ʧʝʨʝʧʠʩʠ ʥʘʩʝʣʝʥʠʷ 

ʟʘ 2010 ʛ. (ʪʳʩ. ʯʝʣ.) 

ɺʚʝʜʝʥʦ  ʞʠʣʦʡ 

ʧʣʦʱʘʜʠ ʥʘ ʦʜʥʦʛʦ 

ʯʝʣʦʚʝʢʘ 

ʈʌ 65219,6 142905 0,456 

ʉʌʆ 7406,2 19254 0,384 

ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ 751,2 1977 0,380 
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ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ 2008-2012 ʛʛ. ʚ % ʢ ʧʨʝʜʳʜʫʱʝʤʫ 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 2 ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 

2012ʛ. ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʤʝʥʴʰʝ ʞʠʣʴʷ ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ ʈʦʩʩʠʠ ʥʘ 16,7% ʠ 

ʤʝʥʴʰʝ ʯʝʤ ʚ ʮʝʣʦʤ ʧʦ ʉʌʆ ʥʘ 1,1 %.ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʚ 2010ʛ. ʥʘ ʦʜʥʦʛʦ  ʞʠʪʝʣʷ 

ʙʣrʦ ʧʦʩʪʨʦʝʥʦ ʞʠʣʴʷ ʚ ʈʌ 0,406, ʚ ʉʌʆ 0,341, ʘ ʚ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ 0,357 ʢʚ. 

ʤʝʪʨʦʚ, ʪʦ ʝʩʪʴ ʦʪʩʪʘʚʘʥʠʝ ʦʤʠʯʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʳʣʦ 12,1 %. 

ʊʘʢ ʞʝ ʨʘʟʚʠʪʠʝ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠ ʩʦ 

ʩʪʦʨʦʥʳ ʠʥʜʝʢʩʘ ʮʝʥ ʥʘ ʞʠʣʫʶ ʧʣʦʱʘʜʴ (ʪʘʙʣʠʮʘ 3). 
ʊʘʙʣʠʮʘ 3 

ʀʥʜʝʢʩ ʮʝʥ ʥʘ ʞʠʣʴʝ ʚ ʈʌ, ʉʌʆ ʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʝʨʚʠʯʥʦʤ ʨʳʥʢʝ ʚ % ʢ 

ʧʨʝʜʳʜʫʱʝʤʫ ʛʦʜʫ 

 2008 2009 2010 2011 2012 

ʈʌ 115,3 92,4 100,3 106,7 110,7 

ʉʌʆ 107,0 87,6 100,1 108,9 110,9 

ʆʤʩʢʘʷ 

ʦʙʣʘʩʪʴ 
101,5 91,1 100,4 106,5 110,2 

 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʝ ʚʠʜʥʦ, ʯʪʦ ʮʝʥʳ ʥʘ ʥʦʚʦʩʪʨʦʡʢʠ ʙʳʣʠ ʩʥʠʞʝʥʳ ʚ 

2009 ʛʦʜʫ, ʯʪʦ ʩʚʷʟʘʥʦ ʢʘʢ ʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʢʨʠʟʠʩʦʤ, ʪʘʢ ʠ ʩ ʩʦʢʨʘʱʝʥʠʝʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʞʠʣʳʭ ʜʦʤʦʚ. ʅʦ ʥʘʯʠʥʘʷ ʩ 2010 ʛʦʜʘ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ 

ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʉʠʙʠʨʩʢʦʤ ʌʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʠ ʧʦ ʈʦʩʩʠʠ ʚ ʮʝʣʦʤ ʥʘʯʠʥʘʝʪ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴʩʷ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʥʝʙʦʣʴʰʦʤ ʧʦʚʳʰʝʥʠʠ ʮʝʥ ʥʘ ʞʠʣʴʝ. 

ʇʝʨʠʦʜ 2010-2012 ʛʛ. ï ʧʣʘʚʥʳʡ ʨʦʩʪ ʮʝʥ ʥʘ ʧʝʨʚʠʯʥʦʤ ʨʳʥʢʝ. ɺ 2012 ʛʦʜʫ 

ʮʝʥʳ ʥʘ ʥʦʚʦʩʪʨʦʡʢʠ ʟʘ ʢʚ.ʤ. ʚ ʈʌ, ʉʌʆ ʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣʠ 44878 

ʨʫʙ., 37700 ʨʫʙ. ʠ 35290 ʨʫʙ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.   
ʊʘʙʣʠʮʘ 4 

ʀʥʜʝʢʩ ʮʝʥ ʥʘ ʞʠʣʴʝ ʚ ʈʌ, ʉʌʆ ʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʚʪʦʨʠʯʥʦʤ ʨʳʥʢʝ ʚ % ʢ 

ʧʨʝʜʳʜʫʱʝʤʫ ʛʦʜʫ 

 2008 2009 2010 2011 2012 

ʈʌ 104,5 89,0 102,7 105,8 112,1 

ʉʌʆ 102,1 83,4 102,0 107,0 110,8 

ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ 101,0 82,3 102,1 106,1 116,9 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ ʥʘʤ, ʯʪʦ ʚʤʝʩʪʝ ʩ ʩʦʢʨʘʱʝʥʠʝʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʞʠʣʴʷ ʙʳʣʘ ʩʦʢʨʘʱʝʥʘ ʠ ʮʝʥʘ ʥʘ ʚʪʦʨʠʯʥʦʤ ʨʳʥʢʝ, ʥʦ ʥʘʯʠʥʘʷ ʩ 

2010 ʛʦʜʘ ʮʝʥʘ ʧʦʰʣʘ ʚ ʨʦʩʪ. ɼʠʥʘʤʠʢʘ ʮʝʥ ʥʘ ʚʪʦʨʠʯʥʦʤ ʨʳʥʢʝ ʠʟʤʝʥʷʣʘʩʴ 

ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦ ʢʘʢ ʧʦ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʉʠʙʠʨʩʢʦʤ ʌʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ, 

ʪʘʢ ʠ ʧʦ ʈʦʩʩʠʠ. ɺ 2012 ʛʦʜʫ ʫʩʪʦʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʮʝʥʳ ʞʠʣʴʷ ʟʘ ʢʚ.ʤ. ʥʘ 

ʚʪʦʨʠʯʥʦʤ ʨʳʥʢʝ: ʚ ʈʦʩʩʠʠ ʮʝʥʘ ʙʳʣʘ ʨʘʚʥʘ 46287 ʨʫʙ., ʚ ʉʠʙʠʨʩʢʦʤ 

ʌʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʩʦʩʪʘʚʠʣʘ 44782 ʨʫʙ. ʠ ʚ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ï 42430 ʨʫʙ.  

 ʉʦʦʪʥʦʰʝʥʠʝ ʮʝʥ ʥʘ ʧʝʨʚʠʯʥʦʤ ʠ ʚʪʦʨʠʯʥʦʤ ʨʳʥʢʘʭ ʞʠʣʴʷ ʚ ʈʌ, ʉʌʆ ʠ 

ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.2. 
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ʈʠʩ.2 ʎʝʥʳ ʚ ʈʌ, ʉʌʆ ʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʞʠʣʴʝ ʟʘ 2012 ʛʦʜ 

ɺ 2011 ʛʦʜʫ ʙʳʣʘ ʫʪʚʝʨʞʜʝʥʘ ʜʦʣʛʦʩʨʦʯʥʘʷ ʮʝʣʝʚʘʷ ʧʨʦʛʨʘʤʤʘ ʆʤʩʢʦʡ 

ʦʙʣʘʩʪʠ çʈʘʟʚʠʪʠʝ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ 

(2011 ï 2015 ʛʛ.)è. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʛʣʘʚʥʘʷ ʮʝʣʴ ï ʵʪʦ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʞʠʣʠʱʥʦʡ ʩʬʝʨʳ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʳʥʢʘ ʜʦʩʪʫʧʥʦʛʦ 

ʞʠʣʴʷ ʵʢʦʥʦʤʢʣʘʩʩʘ. ʇʦʩʪʘʚʣʝʥʥʳʝ ʮʝʣʠ ʙʫʜʫʪ ʜʦʩʪʠʛʘʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʧʝʨʠʦʜʘ ʜʝʡʩʪʚʠʷ ʧʨʦʛʨʘʤʤʳ. 

ʉʦʛʣʘʩʥʦ ʦʞʠʜʘʝʤʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʠʪ: 

ü ʦʙʝʩʧʝʯʠʪʴ ʚ 2015 ʛʦʜʫ ʛʦʜʦʚʦʡ ʦʙʲʝʤ ʚʚʦʜʘ ʞʠʣʴʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 
ʥʝ ʤʝʥʝʝ 1145 ʪʳʩ. ʢʚ.ʤ; 

ü ʫʣʫʯʰʠʪʴ ʚ 2011-2015 ʛʦʜʘʭ ʞʠʣʠʱʥʳʝ ʫʩʣʦʚʠʷ 759 ʛʨʘʞʜʘʥ, 

ʠʤʝʶʱʠʭ ʧʨʘʚʦ ʥʘ ʧʦʣʫʯʝʥʠʝ ʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʧʦʜʜʝʨʞʢʠ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʞʠʣʳʤʠ ʧʦʤʝʱʝʥʠʷʤʠ; 

ü ʧʨʝʜʦʩʪʘʚʠʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʚ 2011-2015 ʛʦʜʘʭ 1760 

ʤʦʣʦʜʳʤ ʩʝʤʴʷʤ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʣʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʞʠʣʴʷ; 

ü ʧʝʨʝʩʝʣʠʪʴ ʠʟ ʘʚʘʨʠʡʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʚ 2011-2015 ʛʦʜʘʭ3850 

ʩʝʤʝʡ. 
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ʋɼʂ 621.398 

 

ʉʀʉʊɽʄɸ ɼʀʉʇɽʊʏɽʈʉʂʆɻʆ ʋʇʈɸɺʃɽʅʀʗ çSCADAè 

 

ɹʝʣʦʢʦʙʳʣʝʥʢʦ ʉ.ɺ., ʩʪʫʜʝʥʪ ʆʀɺʊ (ʬʠʣʠʘʣ) ʌɹʆʋ ɺʇʆ çʅɻɸɺʊè 

ʂʣʝʫʪʠʥ ɺ. ʀ., ʘʩʩʠʩʪʝʥʪ ʢʘʬ. ʕʊ ʠ ʕʆ  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥ ʤʘʪʝʨʠʘʣ ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ 

ʩ ʩʠʩʪʝʤʦʡ SCADA , ʝʸ ʥʘʟʥʘʯʝʥʠʝʤ, ʬʫʥʢʮʠʷʤʠ, ʩʪʨʫʢʪʫʨʦʡ, 

ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ.  

 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩ ʫʯʘʩʪʠʝʤ ʯʝʣʦʚʝʢʘ 

(ʦʧʝʨʘʪʦʨʘ, ʜʠʩʧʝʪʯʝʨʘ). ʀʥʪʝʨʬʝʡʩ ʤʝʞʜʫ ʯʝʣʦʚʝʢʦʤ ʠ ʩʠʩʪʝʤʦʡ ʥʘʟʳʚʘʶʪ 

ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ (ʏʄʀ), ʚ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ -

HMI (Human-Machinery Interface) ʠʣʠ MMI  (Man-Machinery Interface). ɺ 

ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʏʄʀ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʩ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʝʛʦ ʥʘʟʳʚʘʶʪ SCADA-

ʩʠʩʪʝʤʦʡ (Supervisory Control And Data Acquisition). ʕʪʦʪ ʪʝʨʤʠʥ ʧʝʨʝʚʦʜʠʪʩʷ 

ʙʫʢʚʘʣʴʥʦ ʢʘʢ "ʜʠʩʧʝʪʯʝʨʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʩʙʦʨ ʜʘʥʥʳʭ", ʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʝʛʦ 

ʪʨʘʢʪʫʶʪ ʛʦʨʘʟʜʦ ʰʠʨʝ, ʘ ʩʦʚʨʝʤʝʥʥʳʝ SCADA-ʧʘʢʝʪʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʰʠʨʦʯʘʡʰʠʡ ʥʘʙʦʨ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʜʘʣʝʢʦ ʚʳʭʦʜʷʱʠʡ ʟʘ 

ʨʘʤʢʠ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ SCADA-ʧʘʢʝʪʳ ʚʳʧʦʣʥʷʶʪ 

ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ: 

¶ ʥʘcʪʨʦʡʢʘ SCADA ʥʘ ʢʦʥʢʨʝʪʥʫʶ ʟʘʜʘʯʫ (ʪ. ʝ. ʨʘʟʨʘʙʦʪʢʘ 

ʧʨʦʛʨʘʤʤʥʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ); 

¶ ʜʠʩʧʝʪʯʝʨʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ; 

¶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ; 

¶ ʭʨʘʥʝʥʠʝ ʠʩʪʦʨʠʠ ʧʨʦʮʝʩʩʦʚ; 

¶ ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

¶ ʚʳʧʦʣʥʝʥʠʝ ʦʙʱʝʩʠʩʪʝʤʥʳʭ ʬʫʥʢʮʠʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ SCADA, ʦʩʥʦʚʥʳʤ ʝʝ 

ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʠʥʪʝʨʬʝʡʩʘ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʇʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʪʘʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʬʫʥʢʮʠʠ ʩʦʚʧʘʜʘʶʪ ʩ 

ʬʫʥʢʮʠʷʤʠ ʩʨʝʜʩʪʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʢʦʥʪʨʦʣʣʝʨʦʚ, ʘ ʫʧʨʘʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ, ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʜʠʩʧʝʪʯʝʨʩʢʦʤʫ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ SCADA ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʯʝʣʦʚʝʢʦ-

ʤʘʰʠʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʪ.ʝ. SCADA ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʝʪʩʷ ʠ ʏʄʀ, ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʝʛʦ ʩʦʟʜʘʥʠʷ. ɹʳʩʪʨʦʪʘ ʨʘʟʨʘʙʦʪʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʬʠʨʤʳ, ʚʳʧʦʣʥʷʶʱʝʡ ʨʘʙʦʪʫ ʧʦ ʚʥʝʜʨʝʥʠʶ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʧʦʵʪʦʤʫ ʩʢʦʨʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʢʘʯʝʩʪʚʘ SCADA ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʠʥʪʝʛʨʘʪʦʨʘ. ɺ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ 

ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: 
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o ʩʦʟʜʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ (ʤʥʝʤʦʩʭʝʤ, ʛʨʘʬʠʢʦʚ, ʪʘʙʣʠʮ, 

ʚʩʧʣʳʚʘʶʱʠʭ ʦʢʦʥ, ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʚʚʦʜʘ ʢʦʤʘʥʜ ʦʧʝʨʘʪʦʨʘ ʠ ʪ ʜ.); 

o ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠ ʦʪʣʘʜʢʘ ʘʣʛʦʨʠʪʤʦʚ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʄʥʦʛʠʝ SCADA ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʷʪʴ ʦʪʣʘʜʢʫ ʩʠʩʪʝʤʳ ʢʘʢ ʚ 

ʨʝʞʠʤʝ ʵʤʫʣʷʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢ ʠ ʩ ʧʦʜʢʣʶʯʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ; 

o ʥʘʩʪʨʦʡʢʘ ʩʠʩʪʝʤʳ ʢʦʤʤʫʥʠʢʘʮʠʠ (ʩʝʪʝʡ, ʤʦʜʝʤʦʚ, 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʢʦʥʪʨʦʣʣʝʨʦʚ ʠ ʪ ʧ.); 

o ʩʦʟʜʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ ʠ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʥʠʤ SCADA. 

ʂʘʢ ʩʠʩʪʝʤʘ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ SCADA ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

o ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʧʝʨʘʪʦʨʦʤ (ʚʳʜʘʯʘ ʚʠʟʫʘʣʴʥʦʡ ʠ ʩʣʫʭʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʝʨʝʜʘʯʘ ʚ ʩʠʩʪʝʤʫ ʢʦʤʘʥʜ ʦʧʝʨʘʪʦʨʘ); 

o ʧʦʤʦʱʴ ʦʧʝʨʘʪʦʨʫ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ (ʬʫʥʢʮʠʠ ʵʢʩʧʝʨʪʥʦʡ 

ʩʠʩʪʝʤʳ); 

o ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ ʦʙ ʘʚʘʨʠʷʭ ʠ ʢʨʠʪʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʷʭ; 

o ʚʳʜʘʯʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʦʦʙʱʝʥʠʡ ʥʘ ʧʫʣʴʪ ʦʧʝʨʘʪʦʨʘ; 

o ʚʝʜʝʥʠʝ ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʡ ʚ ʩʠʩʪʝʤʝ; 

o ʠʟʚʣʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʘʨʭʠʚʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʝʝ ʦʧʝʨʘʪʦʨʫ ʚ 

ʫʜʦʙʥʦʤ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʚʠʜʝ; 

o ʧʦʜʛʦʪʦʚʢʘ ʦʪʯʝʪʦʚ (ʥʘʧʨʠʤʝʨ, ʨʘʩʧʝʯʘʪʢʘ ʪʘʙʣʠʮʳ ʪʝʤʧʝʨʘʪʫʨ, 

ʛʨʘʬʠʢʦʚ ʩʤʝʥʳ ʦʧʝʨʘʪʦʨʦʚ, ʧʝʨʝʯʥʷ ʜʝʡʩʪʚʠʡ ʦʧʝʨʘʪʦʨʘ); 

o ʫʯʝʪ ʥʘʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʟʘʜʘʯ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʳʧʦʣʥʷʝʪʩʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʩ ʧʦʤʦʱʴʶ ʇʃʂ, ʦʜʥʘʢʦ ʯʘʩʪʴ ʟʘʜʘʯ ʤʦʞʝʪ ʚʦʟʣʘʛʘʪʴʩʷ ʥʘ SCADA. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʦ ʤʥʦʛʠʭ ʥʝʙʦʣʴʰʠʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʇʃʂ ʤʦʛʫʪ ʚʦʦʙʱʝ 

ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʠ ʪʦʛʜʘ ʢʦʤʧʴʶʪʝʨ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ SCADA ʷʚʣʷʝʪʩʷ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʫʧʨʘʚʣʝʥʠʷ. SCADA ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ: 

o ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ; 

o ʫʧʨʘʚʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʦʧʝʨʘʮʠʡ ʚ ʩʠʩʪʝʤʝ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ; 

o ʘʜʘʧʪʘʮʠʷ ʢ ʠʟʤʝʥʝʥʠʶ ʫʩʣʦʚʠʡ ʧʨʦʪʝʢʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ; 

o ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʙʣʦʢʠʨʦʚʢʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʡ. 

ɸʥʘʣʠʟ ʩʚʦʡʩʪʚ ʨʘʟʣʠʯʥʳʭ SCADA ʧʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʩʠʩʪʝʤʫ, 

ʦʧʪʠʤʘʣʴʥʫʶ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ɺʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʩʚʦʡʩʪʚ 

SCADA-ʧʘʢʝʪʦʚ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: 

o ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ; 

o ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ; 

o ʩʚʦʡʩʪʚʘ ʦʪʢʨʳʪʦʩʪʠ; 

o ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʂ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʦʪʥʦʩʷʪʩʷ ʩʚʦʡʩʪʚʘ SCADA, ʚʣʠʷʶʱʠʝ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʥʳʭ ʠʥʪʝʛʨʘʪʦʨʦʚ: 
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o ʙʳʩʪʨʦʪʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ; 

o ʣʝʛʢʦʩʪʴ ʦʩʚʦʝʥʠʷ; 

o ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʩʨʝʜʩʪʚʘ ʢʦʤʤʫʥʠʢʘʮʠʠ; 

o ʥʘʣʠʯʠʝ ʬʫʥʢʮʠʡ ʜʣʷ ʩʣʦʞʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ; 

o ʥʘʣʠʯʠʝ ʷʟʳʢʦʚ ʄʕʂ 61131-3 ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ 

ʷʟʳʢʘ ʪʠʧʘ Visual Basic; 

o ʩʪʝʧʝʥʴ ʦʪʢʨʳʪʦʩʪʠ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʘ (ʧʦʜʜʝʨʞʢʘ COM ʠ ActiveX 

ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʪʘʢʞʝ OPC, ODBC, 

OLE DB; 

o ʢʘʯʝʩʪʚʦ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʧʦʣʥʦʪʘ, ʷʩʥʦʩʪʴ ʠʟʣʦʞʝʥʠʷ, 

ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ); 

o ʥʘʣʠʯʠʝ ʨʝʞʠʤʘ ʵʤʫʣʷʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʦʪʣʘʜʢʠ; 

o ʥʘʣʠʯʠʝ ʚʥʫʪʨʝʥʥʠʭ ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʜʘʢʪʦʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʚʥʝʰʥʠʭ ʨʝʜʘʢʪʦʨʦʚ ʪʠʧʘ CorelDraw ʠʣʠ Photoshop; 

ʧʦʜʜʝʨʞʢʘ ʪʠʧʦʚʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʬʦʨʤʘʪʦʚ ʬʘʡʣʦʚ; 

o ʢʘʯʝʩʪʚʦ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ (ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʥʘ ʚʦʧʨʦʩʳ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʘʣʠʯʠʝ "ʛʦʨʷʯʝʡ ʣʠʥʠʠ" ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ. 

SCADA ʠʩʧʦʣʴʟʫʶʪ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʄʕʂ 61131-3, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʪʝʭʥʦʣʦʛʦʚ, ʢʦʪʦʨʳʝ ʜʦʧʦʣʥʷʶʪʩʷ ʬʫʥʢʮʠʷʤʠ, 

ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʜʣʷ SCADA. ɹʦʣʴʰʠʥʩʪʚʦ SCADA ʠʤʝʶʪ ʚʩʪʨʦʝʥʥʳʡ 

ʨʝʜʘʢʪʦʨ ʠ ʠʥʪʝʨʧʨʝʪʘʪʦʨ ʷʟʳʢʘ Visual Basic ʬʠʨʤʳ Microsoft. 

ʂʘʯʝʩʪʚʦ SCADA ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʮʝʥʠʚʘʝʪʩʷ ʢʦʥʝʯʥʳʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʥʘʙʦʨʦʤ ʩʚʦʡʩʪʚ: 

o ʨʦʙʘʩʪʥʦʩʪʴ (ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʦʰʠʙʢʘʤ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʟʘʱʠʱʝʥʥʦʩʪʴ ʦʪ ʚʘʥʜʘʣʦʚ ʠ ʚʨʘʞʜʝʙʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʦʰʠʙʢʘʤ ʚ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ); 

o ʥʘʜʝʞʥʦʩʪʴ; 

o ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʟʘʱʠʱʝʥʥʦʩʪʴ; 

o ʥʘʣʠʯʠʝ ʩʨʝʜʩʪʚ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʧʨʠ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʷʭ, 

ʦʪʢʣʶʯʝʥʠʷʭ ʧʠʪʘʥʠʷ ʠ ʩʙʦʷʭ; 

o ʥʘʣʠʯʠʝ ʘʚʪʦʤʘʪʘ ʧʝʨʝʟʘʧʫʩʢʘ ʩʠʩʪʝʤʳ ʧʨʠ ʝʝ ʟʘʚʠʩʘʥʠʠ ʠʣʠ ʧʦʩʣʝ 

ʧʨʝʨʳʚʘʥʠʷ ʧʠʪʘʥʠʷ; 

o ʧʦʜʜʝʨʞʢʘ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ SCADA (ʦʧʝʨʘʪʦʨʩʢʦʡ ʩʪʘʥʮʠʠ, ʩʝʪʝʚʳʭ 

ʩʝʨʚʝʨʦʚ, ʢʣʠʝʥʪʩʢʠʭ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ, ʨʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ); 

o ʧʦʜʜʝʨʞʢʘ ʧʝʨʝʢʣʶʯʝʥʠʷ ʵʢʨʘʥʦʚ ʩ ʨʘʟʥʦʡ ʜʝʪʘʣʠʟʘʮʠʝʡ 

ʠʟʦʙʨʘʞʝʥʠʡ; ʧʦʜʜʝʨʞʢʘ ʥʝʩʢʦʣʴʢʠʭ ʤʦʥʠʪʦʨʦʚ. 

ʉʪʝʧʝʥʴ ʦʪʢʨʳʪʦʩʪʠ ʦʯʝʥʴ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ, ʦʜʥʘʢʦ ʵʪʦ ʚʣʠʷʥʠʝ ʥʦʩʠʪ ʩʣʫʯʘʡʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʧʦʩʢʦʣʴʢʫ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʦʪʢʨʳʪʦʩʪʠ ʚ ʢʦʥʢʨʝʪʥʦʤ 

ʧʨʦʝʢʪʝ. 

ʆʪʢʨʳʪʦʩʪʴ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ SCADA 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ, 

ʥʘʧʠʩʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʣʠ ʜʨʫʛʠʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ. ʕʪʦ ʦʙʳʯʥʦ 

ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤ, ʯʪʦ SCADA ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʢʘʢ ʢʦʥʪʝʡʥʝʨ ʜʣʷ ʉʆʄ-
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ʦʙʲʝʢʪʦʚ ʠ ActiveX ʵʣʝʤʝʥʪʦʚ. ʉʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʘʧʧʘʨʘʪʫʨʦʡ ʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʜʦʩʪʠʛʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʘ ʆʈʉ, ʧʨʠʤʝʥʝʥʠʝʤ 

ʠʥʪʝʨʬʝʡʩʘ ODBC ʠʣʠ OLE DB. ʆʪʢʨʳʪʦʩʪʴ ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʜʜʝʨʞʢʦʡ ʷʟʳʢʦʚ ʄʕʂ 61131-3. 

ʆʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʪʢʨʳʪʦʩʪʠ ʧʨʠʤʝʥʝʥʠʝ ʚʝʙ-

ʠʥʪʝʨʬʝʡʩʘ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ SCADA ʩ ʣʶʙʦʛʦ ʢʦʤʧʴʶʪʝʨʘ 

ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʤʠʨʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ, ʪʠʧʘ ʢʘʥʘʣʘ ʩʚʷʟʠ, 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚʝʙ-ʥʘʚʠʛʘʪʦʨʘ. 

ʕʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ SCADA ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ 

ʦʪʥʦʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʝʝ ʚʥʝʜʨʝʥʠʷ ʢ ʦʙʱʝʡ ʩʫʤʤʝ ʟʘʪʨʘʪ ʥʘ 

ʚʥʝʜʨʝʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʩʠʩʪʝʤʳ ʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʅʘ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʚʣʠʷʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʩʚʦʡʩʪʚʘ SCADA, ʦʜʥʘʢʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: 

o ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ (ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʘʢ ʜʣʷ ʙʦʣʴʰʠʭ, ʪʘʢ 

ʠ ʜʣʷ ʤʘʣʳʭ ʩʠʩʪʝʤ); 

o ʤʦʜʫʣʴʥʦʩʪʴ. ʄʦʜʫʣʴʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʟʘʢʘʟʥʫʶ 

ʢʦʤʧʣʝʢʪʘʮʠʶ ʩʠʩʪʝʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ʊʠʧʦʚʳʤʠ 

ʤʦʜʫʣʷʤʠ ʤʦʛʫʪ ʙʳʪʴ, ʥʘʧʨʠʤʝʨ, ʤʦʜʫʣʴ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʤʦʜʫʣʴ ʚʠʟʫʘʣʠʟʘʮʠʠ, 

ʤʦʜʫʣʴ ʘʣʘʨʤʦʚ, ʤʦʜʫʣʴ ʪʨʝʥʜʦʚ, ʤʦʜʫʣʴ ʦʪʯʝʪʦʚ, ʤʦʜʫʣʴ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʯʝʪʘ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ ʜʨ.; 

o ʩʪʦʠʤʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ; 

o ʫʩʣʦʚʠʷ ʦʙʥʦʚʣʝʥʠʷ ʚʝʨʩʠʡ; 

o ʥʘʜʝʞʥʦʩʪʴ ʧʦʩʪʘʚʱʠʢʘ, ʥʘʣʠʯʠʝ ʦʧʳʪʘ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ; 

o ʩʪʦʠʤʦʩʪʴ ʦʙʫʯʝʥʠʷ; 

o ʩʪʦʠʤʦʩʪʴ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ; 

o ʤʝʪʦʜʳ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʙʱʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʫʥʠʚʝʨʩʘʣʴʥʳʭ SCADA ʷʚʣʷʝʪʩʷ ʠʭ ʥʠʟʢʘʷ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʩʪʳʭ ʟʘʜʘʯ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʮʝʥʘ SCADA-ʧʘʢʝʪʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʧʨʠ 

ʫʤʝʥʴʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʜʦʩʪʫʧʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʶ ʪʝʛʦʚ ʠ ʥʘʙʦʨʘ ʤʦʜʫʣʝʡ, 

ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʦʡ ʮʝʥʘ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ. ʊʘʢʞʝ ʜʦʨʦʛʦʡ (ʪʨʫʜʦʝʤʢʦʡ) 

ʦʩʪʘʝʪʩʷ ʘʜʘʧʪʘʮʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ SCADA ʢ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʝ. ʇʦʵʪʦʤʫ ʨʷʜ 

ʬʠʨʤ ʧʨʝʜʣʘʛʘʶʪ ʙʦʣʝʝ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳʝ ʚ 

ʥʘʩʪʨʦʡʢʝ ʤʠʢʨʦ-SCADA ʩ ʩʦʢʨʘʱʝʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ. 

 
ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

 
1. http://aggregate.tibbo.com 

2. http://asutp.ru 

3. www.bookasutp.ru 

4. www.isup.ru 

5. www.kipexpert.ru 

6. www.ru.wikipedia.org 

7. http://kronaltd.spb.ru 
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ʋɼʂ 621.31 

 

ʕʅɽʈɻʆʉɹɽʈɽɻɸʖʑʀʁ ʕʃɽʂʊʈʆʇʈʀɺʆɼ ʅɸʉʆʉʅʓʍ 

ʋʉʊɸʅʆɺʆʂ 

 

ɹʝʣʦʫʩʦʚ ɺ.ɸ., ʩʪʫʜʝʥʪ ʆʀɺʊ (ʬʠʣʠʘʣ) ʌɹʆʋ ɺʇʆ çʅɻɸɺʊè 

ʍʘʮʝʚʩʢʠʡ ʂ. ɺ., ʜ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬ. ʕʊ ʠ ʕʆ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʤʘʪʝʨʠʘʣ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʰʠʨʦʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ.  

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʩʪʘʣʦ ʧʨʠʦʨʠʪʝʪʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. ʕʪʦ ʩʚʷʟʘʥʦ, ʚʦ-ʧʝʨʚʳʭ, ʩ ʜʝʬʠʮʠʪʦʤ 

ʦʩʥʦʚʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʚʦ-ʚʪʦʨʳʭ, ʩ ʚʦʟʨʘʩʪʘʶʱʝʡ ʩʪʦʠʤʦʩʪʴʶ ʠʭ ʜʦʙʳʯʠ, 

ʚ-ʪʨʝʪʴʠʭ, ʩ ʛʣʦʙʘʣʴʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʦʙʦʟʥʘʯʠʚʰʠʤʠʩʷ ʚ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ. 

ʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʚ ʣʶʙʦʡ ʩʬʝʨʝ ʩʚʦʜʠʪʩʷ ʧʦ ʩʫʱʝʩʪʚʫ ʢ ʩʥʠʞʝʥʠʶ 

ʙʝʩʧʦʣʝʟʥʳʭ ʧʦʪʝʨʴ ʵʥʝʨʛʠʠ. ɸʥʘʣʠʟ ʧʦʪʝʨʴ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʧʦʪʝʨʴ (ʜʦ 90%) ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʬʝʨʫ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ, ʪʦʛʜʘ ʢʘʢ ʧʦʪʝʨʠ ʧʨʠ 

ʧʝʨʝʜʘʯʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʦʩʪʘʚʣʷʶʪ ʣʠʰʴ 9ï10%. ʀʟ ʵʪʦʛʦ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, 

ʯʪʦ ʦʩʥʦʚʥʳʝ ʫʩʠʣʠʷ ʧʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʜʦʣʞʥʳ ʙʳʪʴ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ 

ʠʤʝʥʥʦ ʚ ʩʬʝʨʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

          ʉʪʨʫʢʪʫʨʫ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʵʣʝʢʪʨʦʧʨʠʚʦʜʳ ï 62%, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʨʘʥʩʧʦʨʪ ï 9%, ʵʣʝʢʪʨʦʪʝʨʤʠʷ 

ʠ ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʷ ï 8%, ʦʩʚʝʱʝʥʠʝ ʠ ʧʨʦʯʠʝ ʧʦʪʨʝʙʠʪʝʣʠ ï 21%. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʨʝʩʫʨʩʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʯʝʣʦʚʝʢʦʤ ʜʣʷ 

ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʚʦʜʘ ʠ ʜʨʫʛʠʝ 

ʞʠʜʢʦʩʪʠ. ɼʣʷ ʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʧʨʠʤʝʥʷʶʪʩʷ 

ʥʘʩʦʩʥʳʝ ʘʛʨʝʛʘʪʳ ʠ ʫʩʪʘʥʦʚʢʠ, ʧʨʠʚʦʜʠʤʳʝ ʚ ʜʚʠʞʝʥʠʝ ʪʨʝʭʬʘʟʥʳʤʠ 

ʘʩʠʥʭʨʦʥʥʳʤʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʜʚʠʛʘʪʝʣʷʤʠ. ʊʦʣʴʢʦ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ 

ʯʠʩʪʳʭ ʠ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʈʌ ʝʞʝʛʦʜʥʦ ʨʘʩʭʦʜʫʝʪʩʷ ʥʝ ʤʝʥʝʝ 120-130 ʤʣʨʜ. 

ʢɺʪĀʯʘʩʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʆʪ 30 ʜʦ 40 % ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʪʝʨʷʝʪʩʷ ʠʟ-ʟʘ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ ʥʘʩʦʩʥʳʭ 

ʘʛʨʝʛʘʪʦʚ ʠ ʠʭ ʨʘʙʦʪʳ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʥʘʧʦʨʘ.  

         ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʥʝʚʳʩʦʢʦʡ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ 

ʞʠʜʢʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘʭ ʥʘʩʦʩʥʳʭ ʘʛʨʝʛʘʪʦʚ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʘʩʠʥʭʨʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʧʦʪʨʝʙʣʷʶʱʠʭ ʠʟ ʵʣʝʢʪʨʦʩʝʪʠ ʪʦʢ ʠ 

ʨʝʘʢʪʠʚʥʫʶ ʤʦʱʥʦʩʪʴ ʠʥʜʫʢʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʩʥʠʞʘʶʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪ 

ʤʦʱʥʦʩʪʠ (cosű), ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʂʇɼ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʂʇɼ, 

ʨʘʚʥʳʡ ʠʭ ʧʨʦʠʟʚʝʜʝʥʠʶ. 

          ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʟʘʪʨʘʪ ʷʚʣʷʝʪʩʷ 

ʢʦʤʧʝʥʩʘʮʠʷ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʨʘʟʣʠʯʥʳʤʠ ʠʟʚʝʩʪʥʳʤʠ 
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ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ï ʢʦʤʧʝʥʩʘʪʦʨʘʤʠ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ. ɺ ʩʠʩʪʝʤʘʭ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 0,4 ʢɺ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʩʫʪʩʪʚʫʶʪ ʂʈʄ. 

ʇʦʵʪʦʤʫ ʧʦʪʝʨʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʪ ʨʝʘʢʪʠʚʥʳʭ ʪʦʢʦʚ ʩʦʩʪʘʚʣʷʶʪ ʥʝ ʤʝʥʝʝ 20-

38 % ʦʪ ʦʙʱʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʨʴ. 

          ʇʦ ʜʘʥʥʳʤ ʝʚʨʦʧʝʡʩʢʠʭ ʵʢʩʧʝʨʪʦʚ ʩʪʦʠʤʦʩʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, 

ʧʦʪʨʝʙʣʷʝʤʦʡ ʝʞʝʛʦʜʥʦ ʩʨʝʜʥʠʤ ʜʚʠʛʘʪʝʣʝʤ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʦʯʪʠ ʚ 5 ʨʘʟ 

ʧʨʝʚʦʩʭʦʜʠʪ ʝʛʦ ʩʦʙʩʪʚʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʟʘ ʚʨʝʤʷ ʩʣʫʞʙʳ 

ʜʚʠʛʘʪʝʣʷ (ʜʝʩʷʪʢʠ ʣʝʪ) ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʥʝʩʦʠʟʤʝʨʠʤʦ ʚʳʰʝ 

ʩʦʩʪʘʚʣʷʶʱʝʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʢʘʧʠʪʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʟʘʙʦʪʘ ʦʙ 

ʦʧʪʠʤʠʟʘʮʠʠ ʠʤʝʥʥʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦʡ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʩʠʣʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ, 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ, ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʪʝʭʥʠʯʝʩʢʠʝ ʜʦʩʪʠʞʝʥʠʷ 

ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʦʩʦʙʦʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʰʠʨʦʢʠʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ.  

ɺʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʦʛʦ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʛʦ ʚ ʥʘʩʦʩʥʳʭ, 

ʚʝʥʪʠʣʷʪʦʨʥʳʭ, ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ. 

ʌʠʟʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʠʣʣʶʩʪʨʠʨʫʝʤ ʥʘ 

ʧʨʠʤʝʨʝ ʚʝʥʪʠʣʷʪʦʨʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʝʥʪʠʣʷʪʦʨʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʮʝʥʪʨʦʙʝʞʥʳʝ ʤʘʰʠʥʳ. ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʘ ʪʠʧʠʯʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ï ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʭʦʜʥʦʛʦ ʜʘʚʣʝʥʠʷ H ʦʪ ʧʦʪʦʢʘ 

(ʨʘʩʭʦʜʘ) ʚʦʟʜʫʭʘ Q. ʆʥʘ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʯʘʩʪʦʪʝ 

ʚʨʘʱʝʥʠʷ ʚʝʥʪʠʣʷʪʦʨʘ. ɿʜʝʩʴ ʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤʳ 

ʚʝʥʪʠʣʷʮʠʠ (ʢʨʠʚʘʷ 1). ʆʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʦʝ ʜʘʚʣʝʥʠʝ ʪʨʝʙʫʝʪʩʷ ʦʪ 

ʚʝʥʪʠʣʷʪʦʨʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʠ ʧʦʢʨʳʪʠʷ ʚʩʝʭ 

ʧʦʪʝʨʴ ʚ ʩʠʩʪʝʤʝ. ʊʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ ʢʨʠʚʳʭ ʷʚʣʷʝʪʩʷ ʬʘʢʪʠʯʝʩʢʦʡ 

ʨʘʙʦʯʝʡ ʪʦʯʢʦʡ ʩʠʩʪʝʤʳ. 

 
ʈʠʩ.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʥʪʠʣʷʪʦʨʘ ʠ ʩʠʩʪʝʤʳ ʧʨʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʰʠʙʝʨʦʤ 

 

           ʆʙʳʯʥʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʝʥʪʠʣʷʪʦʨʘ ʠʟʤʝʥʷʝʪʩʷ ʫʩʪʘʥʦʚʢʦʡ ʰʠʙʝʨʘ 

ʥʘ ʚʳʭʦʜʝ. ɺʳʭʦʜʥʳʝ ʰʠʙʝʨʳ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʠʩʪʝʤʳ, 

ʫʚʝʣʠʯʠʚʘʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʪʦʢʫ ʚʦʟʜʫʭʘ. ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʳ ʥʝʩʢʦʣʴʢʦ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʦʣʦʞʝʥʠʷʭ ʰʠʙʝʨʘ (ʢʨʠʚʘʷ 1 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪʦʤʫ ʰʠʙʝʨʫ). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʦʱʥʦʩʪʴ, 

ʧʦʪʨʝʙʣʷʝʤʘʷ ʠʟ ʩʝʪʠ ʜʚʠʛʘʪʝʣʝʤ ʪʫʨʙʦʤʝʭʘʥʠʟʤʘ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʧʨʦʠʟʚʝʜʝʥʠʶ ʜʘʚʣʝʥʠʷ ʠ ʨʘʩʭʦʜʘ, ʪ.ʝ. ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʣʦʱʘʜʠ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʦʜʥʘ ʠʟ ʚʝʨʰʠʥ ʢʦʪʦʨʦʛʦ ʩʦʚʧʘʜʘʝʪ ʩ ʨʘʙʦʯʝʡ ʪʦʯʢʦʡ, ʘ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ï ʩ ʥʘʯʘʣʦʤ ʢʦʦʨʜʠʥʘʪ. ʀʟ ʨʠʩ. 1 ʚʠʜʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʝʥʪʠʣʷʪʦʨʘ ʚʣʠʷʝʪ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ʀʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʝʥʪʠʣʷʪʦʨʘ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʝʛʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2. ɿʜʝʩʴ ʢʨʠʚʳʝ 2 ʠ 3 ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʧʦʥʠʞʝʥʥʦʡ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ. ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʚʝʥʪʠʣʷʪʦʨʘ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʤʝʱʝʥʠʶ ʨʘʙʦʯʝʡ ʪʦʯʢʠ ʚʜʦʣʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ ʠ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʧʨʠ ʪʝʭ ʞʝ ʨʘʩʭʦʜʘʭ, ʯʪʦ ʠ ʥʘ ʨʠʩ. 1. ʂʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ ʬʦʨʤʫʣ, ʥʘʟʳʚʘʝʤʳʭ ʟʘʢʦʥʘʤʠ ʧʦʜʦʙʠʷ: 

 

 
ʈʠʩ. 2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʥʪʠʣʷʪʦʨʘ ʠ ʩʠʩʪʝʤʳ 

ʧʨʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 
         ɸʥʘʣʦʛʠʯʥʳʝ ʢʨʠʚʳʝ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʠ ʜʣʷ ʮʝʥʪʨʦʙʝʞʥʳʭ ʥʘʩʦʩʦʚ. 

ɿʜʝʩʴ ʠʟʤʝʥʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʙʳʯʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʨʦʩʩʝʣʴʥʳʤʠ 

ʟʘʩʣʦʥʢʘʤʠ ʥʘ ʚʳʭʦʜʝ ʥʘʩʦʩʘ. ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʛʨʘʬʠʢ 

ʤʦʱʥʦʩʪʠ, ʧʦʪʨʝʙʣʷʝʤʦʡ ʥʘʩʦʩʦʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʭʦʜʘ ʧʨʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʜʨʦʩʩʝʣʠʨʦʚʘʥʠʝʤ ʠ ʯʘʩʪʦʪʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ. ʈʘʟʥʦʩʪʴ ʤʝʞʜʫ 

ʟʥʘʯʝʥʠʷʤʠ ʵʪʠʤʠ ʢʨʠʚʳʤʠ ʧʨʠ ʟʘʜʘʥʥʦʤ ʨʘʩʭʦʜʝ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʵʢʦʥʦʤʠʶ ʵʥʝʨʛʠʠ ʧʨʠ ʯʘʩʪʦʪʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʜʨʦʩʩʝʣʴʥʦʡ ʟʘʩʣʦʥʢʦʡ. 

          ʕʣʝʢʪʨʦʧʨʠʚʦʜʳ ʪʫʨʙʦʤʝʭʘʥʠʟʤʦʚ ʧʦʪʨʝʙʣʷʶʪ ʥʝ ʤʝʥʝʝ 20-25% ʚʩʝʡ 

ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʩʪʘʶʪʩʷ 

ʥʝʨʝʛʫʣʠʨʫʝʤʳʤʠ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʨʝʞʠʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʨʘʩʭʦʜʘ ʚʦʜʳ, ʧʘʨʘ, ʚʦʟʜʫʭʘ ʠ ʪ. ʜ. ʧʨʠ ʠʟʤʝʥʝʥʠʠ 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ʉʠʣʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʚʳʙʠʨʘʝʪʩʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʞʝ ʝʛʦ 

ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʢʦʣʦ 50% ʦʪ ʥʦʤʠʥʘʣʴʥʦʡ 

ʤʦʱʥʦʩʪʠ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʤʦʤʝʥʪʘ ʥʘʛʨʫʟʢʠ ʧʨʠ ʩʥʠʞʝʥʠʠ ʩʢʦʨʦʩʪʠ 

ʚʨʘʱʝʥʠʷ ʧʨʠʚʦʜʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʵʢʦʥʦʤʠʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ʜʦ 50%) 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʫʶ ʪʝʭʥʦʣʦʛʠʶ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʚʦʜʳ, ʚʦʟʜʫʭʘ ʠ ʪ. ʜ., 

ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʘʛʨʝʛʘʪʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʜʜʝʨʞʘʥʠʝ ʚ ʩʠʩʪʝʤʝ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʘʚʣʝʥʠʷ 

ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ 

ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʩʥʠʞʝʥʠʶ ʘʚʘʨʠʡʥʦʩʪʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʠ 

ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʩʝʪʝʡ.                 

 

      
ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ ʦʪ ʨʘʩʭʦʜʘ 

 

                      

ʅʝʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʠ ʨʘʩʭʦʜʘ 

ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʭ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʯʘʩʪʦʪʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʥʘʣʘʜʢʠ. ʇʦʣʦʞʠʪʝʣʴʥʳʤ 

ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ 

ʚʥʝʜʨʝʥ ʚ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʫʶ ʫʩʪʘʥʦʚʢʫ ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʉʦʯʝʪʘʥʠʝ ʚʳʩʦʢʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʠʥʠʤʘʣʴʥʳʡ ʩʨʦʢ 

ʝʛʦ ʦʢʫʧʘʝʤʦʩʪʠ (6-12 ʤʝʩʷʮʝʚ). 

ʇʝʨʚʳʡ ʦʧʳʪ ʚʥʝʜʨʝʥʠʷ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʚ ʪʝʧʣʦʚʳʭ ʩʝʪʷʭ 

ʩʦʩʪʦʷʣʩʷ ʥʘ ɺʳʭʠʥʩʢʦʡ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ (ʅʊʉ), ʛʜʝ ʚ 1995 

ʛʦʜʫ ʥʘ ʜʚʫʭ ʥʘʩʦʩʥʳʭ ʘʛʨʝʛʘʪʘʭ ʩ ʘʩʠʥʭʨʦʥʥʳʤʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ 

ʤʦʱʥʦʩʪʴʶ ʧʦ 500 ʢɺʪ ʢʘʞʜʳʡ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʨʝʛʫʣʠʨʫʝʤʳʝ 
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ʵʣʝʢʪʨʦʧʨʠʚʦʜʳ ʥʘ ʦʩʥʦʚʝ ʯʘʩʪʦʪʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʬʠʨʤʳ " Allen Bradley " 

(ʂʘʥʘʜʘ). 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ ʚʳʨʦʩʣʘ ʩ 12.500 ʤ3/ʯ ʜʦ 15.000 

ʤ3/ʯ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʫʤʝʥʴʰʠʣʘʩʴ ʩ 6,3 ʄɺʪ ʜʦ 3 ʄɺʪ 

(ʙʦʣʝʝ ʯʝʤ ʥʘ 50 %), ʜʦʩʪʠʛʥʫʪʘ ʛʦʜʦʚʘʷ ʵʢʦʥʦʤʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʢʦʣʦ 3 ʤʣʥ. 

ʢɺʪ.ʯʘʩ 

ʇʨʠʤʝʥʝʥʠʝ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʳʭ ʧʨʠʚʦʜʦʚ ʚ ʧʦʜʲʝʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʤʝʭʘʥʠʟʤʘʭ ʧʦʟʚʦʣʷʝʪ: 

- ʧʦʚʳʩʠʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ ʠ ʨʝʦʩʪʘʪʥʳʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ; 

       - ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʩʢʦʨʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ; 

- ʜʦʙʠʪʴʩʷ ʧʣʘʚʥʦʩʪʠ ʧʫʩʢʘ ʠ ʪʦʨʤʦʞʝʥʠʷ; 

- ʧʦʚʳʩʠʪʴ ʢʦʤʬʦʨʪʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʛʨʫʟʘ; 

- ʠʟʙʝʞʘʪʴ ʨʝʟʢʠʭ ʪʦʣʯʢʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʜʣʠʪʴ ʩʨʦʢ 

ʩʣʫʞʙʳ ʚʩʝʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʢʨʘʥʘ. 

       ɺʳʚʦʜ: ʚ ʮʝʣʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʚ ʥʘʩʦʩʥʳʭ ʠ ʚʝʥʪʠʣʷʪʦʨʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʜʘʝʪ ʩʣʝʜʫʶʱʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ:  

         Å ʕʢʦʥʦʤʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʦ 60%; 

 Å ʕʢʦʥʦʤʠʷ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ 

ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʜʦ 25%; 

 Å ɹʳʩʪʨʘʷ ʦʢʫʧʘʝʤʦʩʪʴ; 

 Å ʉʥʠʞʝʥʠʝ ʘʚʘʨʠʡʥʦʩʪʠ ʩʝʪʠ ʠ ʩʥʠʞʝʥʠʝ ʘʚʘʨʠʡʥʦʩʪʠ 

ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘ ʩʯʝʪ ʫʩʪʨʘʥʝʥʠʷ ʫʜʘʨʥʳʭ ʧʫʩʢʦʚʳʭ ʪʦʢʦʚ; 

Å ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʰʫʤʘ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ; 

         Å ʋʜʦʙʩʪʚʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ; 

 Å ʋʜʦʙʩʪʚʦ ʠ ʧʨʦʩʪʦʪʘ ʚʥʝʜʨʝʥʠʷ. 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

 
1.http://www.proenergo.ru/energy.htm 

2.http://www.smt21.ru/presscenter/articles/9/ 

3.http://www.dslib.net/elektrotex-kompleksy/jelektroprivod-nasosnogo-agregata-na-osnove-

jenergosberegajuwego-asinhronnogo.html 

 

ʋɼʂ 621.878.25 

 

ʇɸʉʉɸɾʀʈʉʂʀɽ ʇɽʈɽɺʆɿʂʀ ʅɸ ɺʆɼʅʆʄ ʊʈɸʅʉʇʆʈʊɽ: 

ʉʆɺʈɽʄɽʅʅʓɽ ʄɽʊʆɼʓ ʆʎɽʅʂʀ ʂɸʏɽʉʊɺɸ ʋʉʃʋɻ ɺ ʉɺɽʊɽ 

ʅʆɺʆʁ ʂʆʅʎɽʇʎʀʀ ʉʊɸʅɼɸʈʊʀɿɸʎʀʀ 

 

ɹʠʙʠʢ ʅ.ɺ., ʩʪʫʜʝʥʪʢʘ ʆʀɺʊ (ʬʠʣʠʘʣ) ʌɹʆʋ ɺʇʆ çʅɻɸɺʊè 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʦʣʦʚʴʝʚʘ ʆ.ʀ., ʢ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

 

http://www.proenergo.ru/energy.htm
http://www.smt21.ru/presscenter/articles/9/
http://www.dslib.net/elektrotex-kompleksy/jelektroprivod-nasosnogo-agregata-na-osnove-jenergosberegajuwego-asinhronnogo.html
http://www.dslib.net/elektrotex-kompleksy/jelektroprivod-nasosnogo-agregata-na-osnove-jenergosberegajuwego-asinhronnogo.html
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, ʨʦʣʴ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʠ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʧʨʠʤʝʨʝ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʟʥʘʯʠʤʦʩʪʠ ʩʬʝʨʳ 

ʫʩʣʫʛ ʢʘʢ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʙʦʣʴʰʫʶ ʟʘʥʷʪʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, 

ʧʦʚʳʰʘʶʱʝʛʦ ʩʪʝʧʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʤʬʦʨʪʥʦʩʪʠ ʫʩʣʦʚʠʡ ʝʛʦ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦ ʜʘʥʥʳʤ ɺʊʆ ʩʝʛʦʜʥʷ ʜʦʣʷ ʫʩʣʫʛ ʚʘʣʦʚʦʤ ʚʥʫʪʨʝʥʥʝʤ 

ʧʨʦʜʫʢʪʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ɽʚʨʦʧʳ, ʘ ʪʘʢʞʝ ʗʧʦʥʠʠ ʠ ʉʐɸ ʜʦʩʪʠʛʘʝʪ  ʙʦʣʝʝ 

70%. ʇʦ ʵʢʩʧʝʨʪʥʳʤ ʦʮʝʥʢʘʤ, ʜʦʣʷ ʫʩʣʫʛ ʚ ʚʘʣʦʚʦʤ ʚʥʫʪʨʝʥʥʝʤ ʧʨʦʜʫʢʪʝ ʈʌ  

ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 50% ʠ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ. 

ɺ ʧʦʩʣʘʥʠʷʭ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʌʝʜʝʨʘʣʴʥʦʤʫ ʉʦʙʨʘʥʠʶ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʦʨʠʪʝʪʳ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʥʘ ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʝ, ʛʜʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʙʳʣʦ ʫʜʝʣʝʥʦ ʪʦʤʫ, ʯʪʦ ʩʬʝʨʘ ʫʩʣʫʛ, ʢʘʢ ʥʠʢʘʢʘʷ ʩʬʝʨʘ ʚ ʩʦʮʠʘʣʴʥʦʡ ʞʠʟʥʠ 

ʦʙʱʝʩʪʚʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. 

ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʵʢʦʥʦʤʠʪ ʩʨʝʜʩʪʚʘ ʙʠʟʥʝʩʘ ʠ ʦʙʱʝʩʪʚʘ. ʆʜʥʘ ʠʟ 

ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ï ʵʪʦ ʧʦʚʳʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʦʥʦʤʠʢʠ, 

ʠʟʙʘʚʣʷʪʴ ʙʠʟʥʝʩ ʦʪ ʥʝʥʫʞʥʳʭ ʟʘʪʨʘʪ. ʉʪʘʥʜʘʨʪ ï ʦʨʠʝʥʪʠʨ ʢʘʯʝʩʪʚʘ. ʉʪʘʥʜʘʨʪ 

ʜʦʣʞʝʥ ʩʣʫʞʠʪʴ ʦʨʠʝʥʪʠʨʦʤ ʜʣʷ ʦʩʦʟʥʘʥʥʦʛʦ ʚʳʙʦʨʘ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʪʦʚʘʨʦʚ ʠ 

ʫʩʣʫʛ. ʆʥ ʤʦʞʝʪ ʩʪʘʪʴ ʥʦʨʤʘʪʠʚʦʤ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʦʙʲʝʜʠʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʤʝʨʠʣʦʤ ʢʘʯʝʩʪʚʘ  ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʠʭ 

ʙʦʨʴʙʝ ʩ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʤʠ ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʫʩʣʫʛ. 

ɽʩʣʠ ʩʨʘʚʥʠʪʴ ʩ ʧʨʦʰʣʳʤʠ ʛʦʜʘʤʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ, ʪʦ ʤʦʞʥʦ 

ʧʨʦʥʘʙʣʶʜʘʪʴ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʛʦʜʘʤ. 

 

 
 

ʈʠʩ. 1 ï ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʛʦʜʘʤ 
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ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʚ 2005 ʛ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʩʪʘʥʜʘʨʪʦʚ 

ʩʦʩʪʘʚʣʷʣʦ 120, ʘ 2012 ʛ ʫʞʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 180, ʢ 2015 ʛ ʠʭ ʙʫʜʝʪ ʫʞʝ 320. 

ɺ 2011 ʛ. ʧʦ ʟʘʜʘʥʠʶ ʈʦʩʩʪʘʥʜʘʨʪʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʇʨʦʛʨʘʤʤʘ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʩʬʝʨʝ ʫʩʣʫʛ ʥʘ 2012-2015 ʛʛ. 
 

ʊʘʙʣʠʮʘ 1 ï ʉʚʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʩʪʘʥʜʘʨʪʘʤ ʥʘ 2012-2015 ʛʛ. 

ˉ ʊʂ ʅʘʟʚʘʥʠʝ ʛʨʫʧʧʳ ʫʩʣʫʛ ʠ ʊʂ 

ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʩʬʝʨʝ 

ʫʩʣʫʛ 

ɺʩʝʛʦ 

ʩʪʘʥʜʘʨʪʦ

ʚ 

ʀʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʩʪʘʥʜʘʨʪʦʚ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ɺ ʦʩʥʦʚʝ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ 

ʊʂ 342 ʋʩʣʫʛʠ ʥʘʩʝʣʝʥʠʶ 25 13 12 

ʊʂ 199 ʊʫʨʠʩʪʠʯʝʩʢʠʝ ʫʩʣʫʛʠ ʠ 

ʫʩʣʫʛʠ ʩʨʝʜʩʪʚ ʨʘʟʤʝʱʝʥʠʷ 

19 11 8 

ʊʂ 35 ʋʩʣʫʛʠ ʚ ʦʙʣʘʩʪʠ 

ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʜʘʡʚʠʥʛʘ 

12 - 12 

ʊʂ 346 ɹʳʪʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʥʘʩʝʣʝʥʠʷ 

25 23 2 

ʊʂ 347 ʋʩʣʫʛʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʧʠʪʘʥʠʷ ʠ ʪʦʨʛʦʚʣʠ 

18 12 6 

ʊʂ 315 ʋʩʣʫʛʠ ʪʨʘʥʩʧʦʨʪʥʳʝ 12 9 3 

ʊʂ 444 ʌʠʟʢʫʣʴʪʫʨʥʳʝ ʠ ʩʧʦʨʪʠʚʥʳʝ 

ʫʩʣʫʛʠ 

9 7 2 

ʊʂ 140 ʋʩʣʫʛʠ ʜʣʷ ʥʝʧʨʦʜʫʢʪʦʚʳʭ 

ʞʠʚʦʪʥʳʭ 

10 10 - 

ʀʪʦʛʦ 130 85 45 

 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚ ʈʦʩʩʠʠ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʰʝʩʪʴ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʡ ʢʦʤʠʪʝʪʦʚ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʩʬʝʨʝ 

ʫʩʣʫʛ ʥʘʩʝʣʝʥʠʶ: 

1. ʊʂ 342 çʋʩʣʫʛʠ ʥʘʩʝʣʝʥʠʶè; 

2. ʊʂ 346 çɹʳʪʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷè; 

3. ʊʂ 199 çʊʫʨʠʩʪʠʯʝʩʢʠʝ ʫʩʣʫʛʠ ʠ ʫʩʣʫʛʠ ʩʨʝʜʩʪʚ ʨʘʟʤʝʱʝʥʠʷè; 

4. ʊʂ 35 çʋʩʣʫʛʠ ʚ ʦʙʣʘʩʪʠ ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʜʘʡʚʠʥʛʘè; 

5. ʊʂ 347 çʋʩʣʫʛʠ ʪʦʨʛʦʚʣʠ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷè; 

6. ʊʂ 406 çʉʦʮʠʘʣʴʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷè. 

ʆʩʪʘʥʦʚʠʤʩʷ ʧʦʜʨʦʙʥʝʝ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛʘʭ ʠ ʫʩʣʫʛʘʭ ʩʨʝʜʩʪʚ 

ʨʘʟʤʝʱʝʥʠʷ.  
ʊʫʨʠʟʤ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʜʦʭʦʜʥʳʭ ʠ 

ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ, ʦʢʘʟʳʚʘʶʱʠʭ ʩʠʣʴʥʦʝ 

ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʚʦʢʫʧʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʝʢʪʦʨʦʚ 

ʵʢʦʥʦʤʠʢʠ.  ʀʥʜʫʩʪʨʠʶ ʪʫʨʠʟʤʘ ʠ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ 

ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʫʶʱʝʡ ʦʪʨʘʩʣʴʶ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʩʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʪʝʨʨʠʪʦʨʠʠ. 

ʇʦ ʦʮʝʥʢʝ ʚʝʜʫʱʠʭ ʵʢʩʧʝʨʪʦʚ, ʠʥʜʫʩʪʨʠʷ ʪʫʨʠʟʤʘ ʚ XXI ʚʝʢʝ ʷʚʠʪʩʷ 

ʦʜʥʦʡ ʠʟ ʪʨʝʭ ʚʘʞʥʝʡʰʠʭ ʜʚʠʞʫʱʠʭ ʩʠʣ ʚ ʦʙʩʣʫʞʠʚʘʶʱʝʤ ʩʝʢʪʦʨʝ ʤʠʨʦʚʦʡ 



39 

 

ʵʢʦʥʦʤʠʢʠ ʥʘʨʷʜʫ ʩ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʤʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. 

ɺ ʪʫʨʠʩʪʩʢʦʡ ʦʪʨʘʩʣʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʥʷʪʦ ʦʢʦʣʦ 212 ʤʣʥ ʯʝʣʦʚʝʢ, ʠʣʠ 

10,6 ʧʨʦʮʝʥʪʘ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ. 

ʅʘʜʝʞʥʘʷ ʠ ʵʬʬʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʪʨʘʥʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʊʨʘʥʩʧʦʨʪʥʳʝ ʩʫʜʘ ʧʝʨʝʚʦʟʷʪ ʛʨʫʟʳ ʠ ʧʘʩʩʘʞʠʨʦʚ. 97% ʚʩʝʭ ʩʫʜʦʚ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʬʣʦʪʘ - ʵʪʦ ʛʨʫʟʦʚʳʝ ʩʫʜʘ, ʠ ʪʦʣʴʢʦ 3%- ʧʘʩʩʘʞʠʨʩʢʠʝ. 

ɺʥʫʪʨʝʥʥʠʝ ʩʫʜʦʭʦʜʥʳʝ ʚʦʜʥʳʝ ʧʫʪʠ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟʥʳʤ ʨʝʯʥʳʤ ʙʘʩʩʝʡʥʘʤ. 

ʇʨʝʦʙʣʘʜʘʶʱʫʶ ʯʘʩʪʴ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʛʨʫʟʦʦʙʦʨʦʪʘ ʚʳʧʦʣʥʷʶʪ 

ʧʘʨʦʭʦʜʩʪʚʘ ʪʨʝʭ ʚʦʜʥʦʪʨʘʥʩʧʦʨʪʥʳʭ ʙʘʩʩʝʡʥʦʚ: ɺʦʣʞʩʢʦ-ʂʘʤʩʢʦʛʦ, ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʛʦ ʠ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ. ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ ʦʙʲʝʤʫ ʚʳʧʦʣʥʷʝʤʦʡ 

ʨʘʙʦʪʳ ʩʪʦʠʪ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʠʡ ʙʘʩʩʝʡʥ, ʚʢʣʶʯʘʶʱʠʡ ʆʙʴ ʩ ʧʨʠʪʦʢʘʤʠ. 

ɿʜʝʩʴ ʢʨʫʧʥʳʤʠ ʧʦʨʪʘʤʠ ʚʳʩʪʫʧʘʶʪ ʅʦʚʦʩʠʙʠʨʩʢ, ʆʤʩʢ, ʊʦʤʩʢ, ʊʦʙʦʣʴʩʢ, 

ʊʶʤʝʥʴ, ʉʫʨʛʫʪ, ʋʨʝʥʛʦʡ, ʃʘʙʳʪʥʘʥʛʠ.  

ʆʤʩʢ ʩʚʷʟʘʥ ʧʘʩʩʘʞʠʨʩʢʠʤ ʩʦʦʙʱʝʥʠʝʤ ʧʦ ʀʨʪʳʰʫ. ʆɸʆ çʀʨʪʳʰʩʢʦʝ 

ʧʘʨʦʭʦʜʩʪʚʦè ʦʩʫʱʝʩʪʚʣʷʝʪ ʤʘʨʰʨʫʪʳ ʥʘ ʣʠʥʠʷ ʆʤʩʢ - ʉʘʣʝʭʘʨʜ (ʯʝʨʝʟ 

ʊʦʙʦʣʴʩʢ, ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢ). ʅʘ ʧʝʨʠʦʜ ʪʨʸʭʤʝʩʷʯʥʦʡ ʥʘʚʠʛʘʮʠʠ ʧʦ ʵʪʦʤʫ 

ʤʘʨʰʨʫʪʫ ʭʦʜʷʪ ʪʝʧʣʦʭʦʜʳ çʏʝʨʥʳʰʝʚʩʢʠʡè ʠ çʈʦʜʠʥʘè. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʵʪʦ ʦʜʠʥ ʠʟ ʥʝʤʥʦʛʠʭ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʨʝʯʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʚ 

ʈʦʩʩʠʠ. ʅʘ ʩʢʦʨʦʩʪʥʳʭ ʣʠʥʠʷʭ ʆʤʩʢ - ʊʝʚʨʠʟ ʠ ʊʝʚʨʠʟ - ʄʘʣʘʷ ɹʠʯʘ ʨʘʙʦʪʘʶʪ 

ʩʢʦʨʦʩʪʥʳʝ ʩʫʜʘ ɺʦʩʭʦʜ ʠ ɿʘʨʷ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʘʙʠʣʴʥʳʡ ʨʦʩʪ ʪʫʨʠʩʪʠʯʝʩʢʠʭ 

ʧʝʨʝʚʦʟʦʢ  ʧʦ ʦʩʥʦʚʥʳʤ ʨʝʯʥʳʤ ʢʨʫʠʟʥʳʤ ʤʘʨʰʨʫʪʘʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ ʝʩʪʴ 

ʨʷʜ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʩʜʝʨʞʠʚʘʶʪ ʨʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ ʥʘ ʨʝʯʥʦʤ ʪʨʘʥʩʧʦʨʪʝ: 

1. ʉʦʩʪʦʷʥʠʝ ʨʝʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

2. ɿʥʘʯʠʪʝʣʴʥʳʡ ʤʦʨʘʣʴʥʳʡ ʠ ʬʠʟʠʯʝʩʢʠʡ ʠʟʥʦʩ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʙʘʟʳ. 

3. ʋʩʪʘʨʝʚʰʠʡ ʬʣʦʪ (ʧʦʩʪʨʦʡʢʘ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʩ 1953-1963 ʠ ʩ 

1974-1990 ʛʛ). 

ʇʨʝʜʣʦʞʝʥʠʷ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʵʪʠʭ ʧʨʦʙʣʝʤ: 

1. ʨʘʩʰʠʨʝʥʠʝ ʧʦʣʥʦʤʦʯʠʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʩʬʝʨʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ; 

2. ʚʚʝʜʝʥʠʝ ʯʝʪʢʦʛʦ ʧʦʨʷʜʢʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ; 

3. ʫʧʦʨʷʜʦʯʝʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʤʠ ʧʨʠʯʘʣʘʤʠ ʠ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʪʦʨʦʚ ʧʨʠʯʘʣʴʥʳʭ ʬʨʦʥʪʦʚ; 

4. ʦʬʦʨʤʣʝʥʠʝ ʣʴʛʦʪ ʧʨʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʠ ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʧʝʨʝʚʦʟʢʘʭ. 

ʇʨʦʙʣʝʤʝ ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪ ʠ ʫʩʣʫʛ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʬʝʨʝ 

ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʫʜʝʣʷʣʦʩʴ ʦʯʝʥʴ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʪ ʝʝ ʨʝʰʝʥʠʷ 

ʟʘʯʘʩʪʫʶ ʟʘʚʠʩʠʪ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʝʚʦʟʦʢ, 

ʩʦʭʨʘʥʥʦʩʪʴ ʙʘʛʘʞʘ, ʥʘʩʪʨʦʝʥʠʝ ʧʘʩʩʘʞʠʨʦʚ ʠ ʙʦʣʝʝ ʪʦʛʦ - ʫʩʧʝʰʥʦʝ ʨʘʟʚʠʪʠʝ 

ʵʢʦʥʦʤʠʢʠ. 

http://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BB%D0%B5%D1%85%D0%B0%D1%80%D0%B4
http://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%B1%D0%BE%D0%BB%D1%8C%D1%81%D0%BA
http://ru.wikipedia.org/wiki/%D0%A5%D0%B0%D0%BD%D1%82%D1%8B-%D0%9C%D0%B0%D0%BD%D1%81%D0%B8%D0%B9%D1%81%D0%BA
http://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0_(%D1%82%D0%B8%D0%BF_%D1%80%D0%B5%D1%87%D0%BD%D1%8B%D1%85_%D1%81%D1%83%D0%B4%D0%BE%D0%B2)
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%B2%D1%80%D0%B8%D0%B7
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BB%D0%B0%D1%8F_%D0%91%D0%B8%D1%87%D0%B0_(%D0%9E%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%92%D0%BE%D1%81%D1%85%D0%BE%D0%B4_(%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D1%85%D0%BE%D0%B4)
http://ru.wikipedia.org/wiki/%D0%97%D0%B0%D1%80%D1%8F_(%D1%82%D0%B8%D0%BF_%D1%80%D0%B5%D1%87%D0%BD%D1%8B%D1%85_%D1%81%D1%83%D0%B4%D0%BE%D0%B2)
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ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʨʝʯʥʦʤ 

ʪʨʘʥʩʧʦʨʪʝ ʚ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʠ 

ʩʦʪʨʫʜʥʠʢʦʚ ʆʀɺʊ. ɺʩʝʛʦ ʦʭʚʘʯʝʥʦ 50 ʯʝʣʦʚʝʢ.  

ɺ ʦʧʨʦʩʝ ʙʳʣ ʧʨʠʚʝʜʝʥ ʧʝʨʝʯʝʥʴ ʚʦʧʨʦʩʦʚ, ʢʘʩʘʶʱʠʭʩʷ ʥʘʩʢʦʣʴʢʦ 

ʦʙʝʩʧʝʯʝʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ, ʨʝʘʣʠʟʫʝʪʩʷ ʣʠ ʧʨʦʮʝʩʩ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʘ, ʜʦʩʪʘʪʦʯʥʦ ʣʠ 

ʢʦʤʬʦʨʪʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʜʩʪʘʚʣʝʥʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, 

ʩʦʙʣʶʜʘʝʪʩʷ ʣʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʜʦʩʪʘʚʢʠ ʧʘʩʩʘʞʠʨʘ ʠ ʪ.ʜ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 
ʊʘʙʣʠʮʘ 2 ï ʆʙʩʣʫʞʠʚʘʥʠʝ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʨʝʯʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 

ˉ 

ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʚʦʧʨʦʩʘ ʆʪʚʝʪ 

ɼɸ ʅɽʊ ʅɽʊ ʆʊɺɽʊɸ 

1 ʋʩʪʨʘʠʚʘʝʪ ʣʠ ɺʘʩ ʢʘʯʝʩʪʚʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʵʢʠʧʘʞʘ? 

40 10 - 

2 ʂʦʤʬʦʨʪʥʦ ʣʠ ɺʘʤ ʚ ʩʘʣʦʥʝ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ? 

37 13 - 

3 ɹʳʣ ʣʠ ʧʨʦʚʝʜʝʥ ʠʥʩʪʨʫʢʪʘʞ ʥʘ 

ʙʦʨʪʫ? 

23 27 - 

4 ɹʳʣʦ ʣʠ ʫʚʝʜʦʤʣʝʥʠʝ ʧʘʩʩʘʞʠʨʘʤ ʦ 

ʧʨʠʙʳʪʠʠ ʠ ʦʪʧʨʘʚʣʝʥʠʠ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ? 

44 6 - 

5 ʉʦʙʣʶʜʘʝʪʩʷ ʣʠ ʥʘ ʙʦʨʪʫ 

ʦʙʩʣʫʞʠʚʘʶʱʠʤ ʧʝʨʩʦʥʘʣʦʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʵʪʠʢʘ ʠ ʧʨʘʚʠʣʘ 

ʧʦʚʝʜʝʥʠʷ? 

35 14 1 

6 ʉʦʙʣʶʜʘʝʪʩʷ ʣʠ ʨʘʩʧʠʩʘʥʠʝ 

ʜʚʠʞʝʥʠʷ ʥʘ ʤʘʨʰʨʫʪʝ? 

43 1 6 

7 ʋʩʪʨʘʠʚʘʝʪ ʣʠ ɺʘʩ ʢʘʯʝʩʪʚʦ ʫʙʦʨʢʠ 

ʧʦʤʝʱʝʥʠʡ? 

34 16 - 

8 ʋʩʪʨʘʠʚʘʝʪ ʣʠ ɺʘʩ ʵʩʪʝʪʠʢʘ 

ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ 

ʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʘ ʪʘʢʞʝ 

ʜʠʟʘʡʥ ʠʥʪʝʨʴʝʨʘ ʤʝʩʪʘ, ʛʜʝ 

ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʧʘʩʩʘʞʠʨʳ? 

29 21 - 

9 ʉʧʦʢʦʡʥʳ ʣʠ ɺʳ ʟʘ ʩʚʦʡ ʙʘʛʘʞ, ʝʩʣʠ 

ʩ ʩʦʙʦʡ ʠʤʝʝʪʩʷ? 

34 16 - 

10 ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʮʝʥʘ ʧʝʨʝʚʦʟʢʠ 

ʢʘʯʝʩʪʚʫ? 

23 25 2 

 

ʇʦ ʠʪʦʛʘʤ ʦʧʨʦʩʘ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʪʠʚʘʤ.  

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʤʥʝʥʠʷʤʠ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʢʦʨʜʘʮʠʠ: 
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ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʥʝʥʠʷ ʦʧʨʦʰʝʥʥʳʭ ʘʙʩʦʣʶʪʥʦ ʨʘʟʥʳʝ, 

ʪʘʢ ʢʘʢ W=0,02 (ʧʨʝʜʝʣʳ ʦʪ 0 ʜʦ 1). 
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ʊʝʧʝʨʴ ʧʦʜʨʦʙʥʝʝ ʨʘʩʩʤʦʪʨʠʤ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʤʥʝʥʠʡ ʦʧʨʦʰʝʥʥʳʭ ʚ 

ʚʦʧʨʦʩʘʭ: 

 
 

ʈʠʩ. 2 ï ʉʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʤʥʝʥʠʡ ʦʧʨʦʰʝʥʥʳʭ 

 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʫʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ: 

ʜʠʩʧʝʨʩʠʷ, ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ. 

1. ɼʠʩʧʝʨʩʠʷ. ɼʠʩʧʝʨʩʠʷ ï ʵʪʦ ʩʨʝʜʥʠʡ ʢʚʘʜʨʘʪ ʦʪʢʣʦʥʝʥʠʡ, ʤʝʨʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʨʘʟʙʨʦʩ ʜʘʥʥʳʭ ʚʦʢʨʫʛ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ.  
42,310/2,34 ==D  
49,110/9,14 ==D  

2. ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ. ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʙʳʣʦ ʨʘʩʩʯʠʪʘʥʦ: 
%8,21=ʉʊɸʅɼʆʊʂʃ  

%5,9=ʉʊɸʅɼʆʊʂʃ 
3. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʫʪʝʤ ʜʝʣʝʥʠʷ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ. 
63,02,34/8,21 ==V  

63,09,14/5,9 ==V  
ʀʟ ʨʘʩʯʝʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʥʝ ʩʤʦʪʨʷ ʥʘ ʘʙʩʦʣʶʪʥʳʝ 

ʨʘʟʥʳʝ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʥʘʰʠʤʠ ʨʝʩʧʦʥʜʝʥʪʘʤʠ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʫʨʦʚʥʷʣ ʥʘʰʠ ʧʨʦʪʠʚʦʨʝʯʠʷ. 

ɺʳʚʦʜ: ʠʟ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʘʩʩʘʞʠʨʩʢʠʝ 

ʧʝʨʝʚʦʟʢʠ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʧʦ ʨʝʛʠʦʥʫ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʜʣʝʞʘʱʝʤʫ 

ʫʨʦʚʥʶ ʢʘʯʝʩʪʚʘ, ʪʘʢʞʝ ʩʣʫʞʠʪ ʦʨʠʝʥʪʠʨʦʤ ʚ ʦʙʣʘʩʪʠ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

1. ʉʬʝʨʘ ʫʩʣʫʛ ʩʝʛʦʜʥʷ ʜʘʝʪ ʦʢʦʣʦ 50% ʚʘʣʦʚʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʠ ʦʢʘʟʳʚʘʝʪ ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ; 

2. ʋ ʧʦʪʨʝʙʠʪʝʣʷ ʥʝʪ ʦʨʠʝʥʪʠʨʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛʠ, 

ʯʪʦ ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʝʤʫ ʜʝʣʘʪʴ ʩʦʟʥʘʪʝʣʴʥʳʡ ʚʳʙʦʨ; 

3. ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʩʚʦʠʤʠ ʤʝʪʦʜʘʤʠ ʩʧʦʩʦʙʥʘ ʧʦʜʜʝʨʞʘʪʴ ʨʘʟʚʠʪʠʝ 

ʩʬʝʨʳ ʫʩʣʫʛ, ʚ ʯʘʩʪʥʦʩʪʠ ʊʫʨʠʩʪʠʯʝʩʢʠʝ ʫʩʣʫʛʠ ʠ ʫʩʣʫʛʠ ʩʨʝʜʩʪʚ ʨʘʟʤʝʱʝʥʠʷ. 

ɺ ʥʘʰʝʤ ʨʝʛʠʦʥʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʫʩʣʫʛʘ ʥʘ ʚʦʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʝ; 
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http://statanaliz.info/teoriya-i-praktika/10-variatsiya/15-dispersiya-standartnoe-otklonenie-koeffitsient-variatsii.html
http://statanaliz.info/teoriya-i-praktika/10-variatsiya/15-dispersiya-standartnoe-otklonenie-koeffitsient-variatsii.html
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4. ɺ ʩʠʣʫ ʦʛʨʘʥʠʯʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʨʘʟʦʙʱʝʥʥʦʩʪʠ ʙʠʟʥʝʩʘ ʚ 

ʩʬʝʨʝ ʫʩʣʫʛ, ʥʝʦʙʭʦʜʠʤʘ ʧʦʜʜʝʨʞʢʘ ʛʦʩʫʜʘʨʩʪʚʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʯʥʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘ ʨʘʟʚʠʪʠʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʫʩʣʫʛ. 

 
ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
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ʋɼʂ  621.31 

 

ʇʈʆʂʃɸɼʂɸ ʃʀʅʀʁ ʕʃɽʂʊʈʆʇɽʈɽɼɸʏ ʏɽʈɽɿ ɺʆɼʅʓɽ 

ʇʈɽʇʗʊʉʊɺʀʗ 

 

ɺʦʣʢʦʛʦʥʦʚ ʄ.ʄ., ʩʪʫʜʝʥʪ ʆʀɺʊ (ʬʠʣʠʘʣ) ʌɹʆʋ ɺʇʆ ʅɻɸɺʊ 

ʉʠʜʦʨʝʥʢʦ ɸ. ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬ. ʕʊ ʠ ʕʆ 

 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥʳ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʜʣʷ ʧʨʦʢʣʘʜʢʠ ʃʕʇ ʯʝʨʝʟ ʚʦʜʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ ʚʦʟʜʫʰʥʳʤ ʠ ʧʦʜʚʦʜʥʳʤ 

ʤʝʪʦʜʘʤʠ.  ʂʨʘʪʢʦ ʦʧʠʩʳʚʘʶʪʩʷ ʢʦʥʩʪʨʫʢʮʠʷ  ʧʝʨʝʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʛʘʙʘʨʠʪʳ ʧʨʠ ʥʘʠʚʳʩʰʝʤ ʫʨʦʚʥʝ ʚʦʜʳ ʜʣʷ 

ʧʨʦʭʦʞʜʝʥʠʷ ʩʫʜʦʚ, ʘ ʪʘʢ ʞʝ ʵʢʩʧʣʫʘʪʘʮʠʷ  ʢʘʙʝʣʴʥʦʡ ʣʠʥʠʠ ʧʦʜ ʚʦʜʦʡ, 

ʢʦʪʦʨʘʷ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʘʷ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʚʦʟʜʫʰʥʦʡ ʃʕʇ.   

 

ʅʝʢʦʪʦʨʳʝ ʚʦʟʜʫʰʥʳʝ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʧʝʨʝʩʝʢʘʶʪ ʨʝʢʠ, ʧʨʦʪʦʢʠ, ʧʨʦʣʠʚʳ. ɺ ʤʝʩʪʘʭ ʧʝʨʝʩʝʯʝʥʠʡ ʩʦʦʨʫʞʘʶʪʩʷ 

ʩʧʝʮʠʘʣʴʥʳʝ ʧʝʨʝʭʦʜʳ. ʇʝʨʝʭʦʜʳ ʦʙʳʯʥʦ ʩʦʩʪʦʷʪ ʠʟ ʚʳʩʦʢʠʭ ʦʧʦʨ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʙʦʣʴʰʦʡ ʧʨʦʣʝʪ ʚ ʤʝʩʪʝ ʧʝʨʝʩʝʯʝʥʠʷ ʚʦʜʥʦʡ ʧʨʝʛʨʘʜʳ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʝʦʙʭʦʜʠʤʳʡ ʛʘʙʘʨʠʪ ʧʨʠ ʥʘʠʚʳʩʰʝʤ ʫʨʦʚʥʝ ʚʦʜʳ ʜʣʷ 

ʧʨʦʭʦʞʜʝʥʠʷ ʩʫʜʦʚ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʧʨʦʢʣʘʜʢʠ ʚʦʟʜʫʰʥʳʭ ʃʕʇ 

ʯʝʨʝʟ ʚʦʜʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ, ʥʦ ʦʜʥʠʤ ʠʟ ʧʨʦʩʪʳʭ ʠ ʚʳʛʦʜʥʳʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ 

ʚʘʥʪʦʚʳʡ ʧʝʨʝʭʦʜ ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ  ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ. 

ɼʘʥʥʦʝ ʠʟʦʙʨʝʪʝʥʠʝ ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʫʩʢʦʨʝʥʠʷ ʠ ʫʜʝʰʝʚʣʝʥʠʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʝʨʝʭʦʜʦʚ ɺʃ ʯʝʨʝʟ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ, ʘ ʪʘʢʞʝ 

ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʚʝʣʠʯʝʥʠʷ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʧʨʦʚʦʜʦʚ ɺʃ. ɺʘʥʪʦʚʳʡ ʧʝʨʝʭʦʜ ɺʃ ʚʳʧʦʣʥʷʶʪ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʙʝʨʝʛʦʚʫʶ ʦʧʦʨʫ ɺʃ ʚʳʧʦʣʥʷʶʪ ʙʦʣʝʝ ʤʦʱʥʦʡ ʠ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʠ ʟʘʢʣʘʜʳʚʘʶʪ ʚ ʛʨʫʥʪ ʘʥʢʝʨʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ. ʏʝʨʝʟ ʚʝʨʭ ʙʝʨʝʛʦʚʦʡ 

ʦʧʦʨʳ ʧʨʦʧʫʩʢʘʶʪ ʩʪʘʣʴʥʳʝ ʪʨʦʩʳ (ʚʘʥʪʳ) - ʦʪʪʷʞʢʠ, ʙʝʨʝʛʦʚʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ 
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ʟʘʢʨʝʧʣʷʝʪʩʷ ʚ ʘʥʢʝʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ, ʜʨʫʛʘʷ ʠʭ ʯʘʩʪʴ 

(ʨʫʩʣʦʚʘʷ), ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʥʘʢʣʦʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʣʠʙʦ ʰʘʨʥʠʨʥʦ 

ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ-ʨʘʩʪʷʞʢʘʤʠ, ʣʠʙʦ ʩʦʝʜʠʥʷʝʪʩʷ 

ʤʝʞʜʫ ʩʦʙʦʡ, ʦʙʨʘʟʫʷ ʫʟʣʳ, ʢ ʢʦʪʦʨʳʤ ʢʨʝʧʠʪʩʷ (ʧʦʜʚʝʰʠʚʘʝʪʩʷ) ʧʨʦʚʦʜ ɺʃ. 

ʇʨʠ ʚʦʟʚʝʜʝʥʠʷ ʚʘʥʪʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʣʘʚʫʯʠʝ ʩʨʝʜʩʪʚʘ, ʥʘʧʨʠʤʝʨ 

ʧʦʥʪʦʥʳ ʠʣʠ ʙʘʨʞʠ, ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘ ʥʠʭ ʛʨʫʟʦʧʦʜʲʝʤʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ 

ʠ ʚʳʰʢʘʤʠ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʚʝʜʝʥʠʷ ʚʘʥʪʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʷʚʣʷʝʪʩʷ 

ʩʦʝʜʠʥʝʥʠʝ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʟʝʤʣʝ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʧʦ ʚʦʜʝ, ʧʦʜʲʝʤ ʠ 

ʫʩʪʘʥʦʚʢʘ ʥʘ ʙʝʨʝʛʦʚʳʝ ʦʧʦʨʳ, ʥʘʪʷʞʝʥʠʝ ʩ ʨʘʩʯʝʪʥʳʤ ʫʩʠʣʠʝʤ ʠ ʟʘʢʨʝʧʣʝʥʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʨʘʩʯʝʪʥʦʤ ʧʦʣʦʞʝʥʠʠ. 

ɺ ʠʪʦʛʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʠʤʫʱʝʩʪʚʦʤ  ʚʘʥʪʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʷʚʣʷʝʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʫʩʪʨʦʡʩʪʚʦ ʙʦʣʝʝ ʢʦʨʦʪʢʠʭ ʧʨʦʣʝʪʦʚ, ʥʦ ʠ ʤʠʥʠʤʠʟʘʮʠʷ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʡ ʩʨʝʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʩʢʣʶʯʝʥʠʝ 

ʦʧʫʩʢʥʳʭ ʢʦʣʦʜʮʝʚ ʠʣʠ ʟʘʙʠʚʢʠ ʩʚʘʡ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ ʬʫʥʜʘʤʝʥʪʦʚ ʧʦʜ 

ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʦʧʦʨʳ. 

 ɺʪʦʨʳʤ ʤʝʪʦʜʦʤ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ 

ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʧʦ ʜʥʫ ʘʢʚʘʪʦʨʠʷ. 

ʇʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʢʘʙʝʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʨʝʢ, ʢʘʥʘʣʦʚ ʠ ʪ. ʧ. ʢʘʙʝʣʠ ʜʦʣʞʥʳ 

ʧʨʦʢʣʘʜʳʚʘʪʴʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʜʥʦʤ ʠ ʙʝʨʝʛʘʤʠ, ʤʘʣʦ 

ʧʦʜʚʝʨʞʝʥʥʳʤʠ ʨʘʟʤʳʚʘʥʠʶ. ʇʨʠ ʧʨʦʢʣʘʜʢʝ ʢʘʙʝʣʝʡ ʯʝʨʝʟ ʨʝʢʠ ʩ 

ʥʝʫʩʪʦʡʯʠʚʳʤ ʨʫʩʣʦʤ ʠ ʙʝʨʝʛʘʤʠ, ʧʦʜʚʝʨʞʝʥʥʳʤʠ ʨʘʟʤʳʚʘʥʠʶ, ʟʘʛʣʫʙʣʝʥʠʝ 

ʢʘʙʝʣʝʡ ʚ ʜʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʩʜʝʣʘʥʦ ʩ ʫʯʝʪʦʤ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ. ɻʣʫʙʠʥʘ 

ʟʘʣʦʞʝʥʠʷ ʢʘʙʝʣʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʝʢʪʦʤ. ʇʨʦʢʣʘʜʢʘ ʢʘʙʝʣʝʡ ʚ ʟʦʥʘʭ 

ʧʨʠʩʪʘʥʝʡ, ʧʨʠʯʘʣʦʚ, ʛʘʚʘʥʝʡ, ʧʘʨʦʤʥʳʭ ʧʝʨʝʧʨʘʚ, ʘ ʪʘʢʞʝ ʟʠʤʥʠʭ ʨʝʛʫʣʷʨʥʳʭ 

ʩʪʦʷʥʦʢ ʩʫʜʦʚ ʠ ʙʘʨʞ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ. 

ʇʨʦʢʣʘʜʢʘ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʢʘʙʝʣʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʚ 

ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʠ ʥʘ ʤʝʣʢʦʚʦʜʴʷʭ ʥʘ ʛʣʫʙʠʥʝ ʜʦ ʜʚʫʭ ʤʝʪʨʦʚ  ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʪʨʘʥʰʝʠ ʜʣʷ ʫʢʣʘʜʢʠ ʢʘʙʝʣʷ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʣʘʚʘʶʱʠʡ ʵʢʩʢʘʚʘʪʦʨ 

çʉʚʘʨʦʢ-1è. 

ʆʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʜʦʩʪʘʥʝʪʩʷ ʧʦʜʚʦʜʥʦʤʫ ʪʨʝʥʯʝʨʫ  ʤʘʥʠʧʫʣʷʪʦʨʫ 

ʉʚʘʨʦʢ-2 ʦʩʥʘʱʝʥʥʳʤ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝ ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʙʫʜʝʪ 

ʩʦʟʜʘʥʘ ʪʨʘʥʰʝʷ ʥʘ ʫʯʘʩʪʢʘʭ  ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʛʣʫʙʠʥʝ ʦʪ 2 ʜʦ 100 

ʤʝʪʨʘʭ.ʉʚʘʨʦʢ-2 ʫʩʧʝʰʥʦ ʨʘʙʦʪʘʝʪ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ ʩ ʣʶʙʳʤ ʜʥʦʤ. 

ɺ ʤʝʩʪʘʭ ʚʳʭʦʜʘ ʠʟ ʚʦʜʳ ʢʘʙʝʣʴ ʧʨʦʢʣʘʜʳʚʘʶʪ ʚ ʪʨʫʙʝ, ʦʜʠʥ ʢʦʥʝʮ 

ʢʦʪʦʨʦʡ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʦʪʤʝʪʢʝ 0,5 ʤ ʥʠʞʝ ʫʨʦʚʥʷ ʤʠʥʠʤʘʣʴʥʳʭ ʚʦʜ. 

ʅʘ ʢʘʞʜʦʤ ʙʝʨʝʛʫ ʦʩʪʘʚʣʷʝʪʩʷ ʟʘʧʘʩ ʢʘʙʝʣʷ (ʥʦ ʥʝ ʚ ʚʠʜʝ ʥʘʣʦʞʝʥʥʳʭ ʜʨʫʛ ʥʘ 

ʜʨʫʛʘ ʢʦʣʝʮ) ʜʣʠʥʦʡ ʥʝ ʤʝʥʝʝ 10 ʤ. 

  ɼʣʷ ʧʨʦʢʣʘʜʢʠ ʚ ʚʦʜʝ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʪʘʢʠʝ ʤʘʨʢʠ ʢʘʙʝʣʝʡ: ʉʂʃʋ, 

ɸʉʂʃʋ, ʆʉʂʋ, ɸʆʉʂʋ, - ʪʦ ʝʩʪʴ ʢʘʙʝʣʠ ʩ ʘʣʶʤʠʥʠʝʚʦʡ ʠʣʠ ʤʝʜʥʦʡ ʞʠʣʦʡ, ʚ 

ʩʚʠʥʮʦʚʦʡ ʦʙʦʣʦʯʢʝ ʠ ʙʨʦʥʠʨʦʚʘʥʥʳʝ ʢʨʫʛʣʳʤʠ ʧʨʦʚʦʣʦʢʘʤʠ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʚʦʜʦʚ  ʧʝʨʝʤʝʥʥʦʡ 

ʃʕʇ, ʥʘ ʦʜʥʦʤ  ʙʝʨʝʛʫ  ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ  ʫʩʠʣʠʪʝʣʴʥʳʡ, ʘ ʥʘ ʜʨʫʛʦʤ 

ʠʥʚʝʨʪʦʨʥʳʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ, ʢʦʪʦʨʳʝ ʧʨʝʦʙʨʘʟʫʶʪ  ʥʘ ʚʭʦʜʝ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ 
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ʚ ʧʦʩʪʦʷʥʥʳʡ, ʘ ʥʘ ʚʳʭʦʜʝ  ʥʘʦʙʦʨʦʪ .ʚ ʠʪʦʛʝ ʧʦ ʜʥʫ ʨʝʢʠ ʧʨʦʭʦʜʠʪ ʦʜʠʥ 

ʢʘʙʝʣʴ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʥʫʣʷ ʠʩʧʦʣʴʟʫʶʪ ʟʝʤʣʶ. ʏʪʦ ʥʘʛʣʷʜʥʦ ʚʠʜʥʦ ʚ ʩʭʝʤʝ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʷ ʧʦʜ ʚʦʜʦʡ:  

Åʥʝ ʪʨʝʙʫʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʪʚʦʜ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʜ ʃʕʇ;  

Åʵʢʩʧʣʫʘʪʘʮʠʷ ʢʘʙʝʣʴʥʦʡ ʣʠʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʙʦʣʝʝ ʚʳʛʦʜʥʘ ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʃʕʇ;  

Åʧʦʜʚʦʜʥʳʝ ʣʠʥʠʠ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤ ʧʨʦʮʝʥʪʦʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ 

ʚʦʟʤʦʞʥʳʭ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʘʪʘʢʘʭ;  

Åʦʪʩʫʪʩʪʚʠʝ ʪʘʤʦʞʝʥʥʳʭ ʧʦʰʣʠʥ ʚ ʩʪʨʘʥʘʭ, ʛʜʝ ʧʨʦʭʦʜʠʪ ʧʦʜʚʦʜʥʘʷ 

ʢʘʙʝʣʴʥʘʷ ʣʠʥʠʷ (ʧʨʦʢʣʘʜʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʥʝʡʪʨʘʣʴʥʳʭ ʚʦʜʘʭ), ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ ʢʦʥʝʯʥʳʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ.  

ʅʝʜʦʩʪʘʪʢʠ:  

Åʩʪʦʠʤʦʩʪʴ ʨʘʙʦʪ ʧʦ ʧʨʦʢʣʘʜʢʝ ʧʦʜʚʦʜʥʳʭ ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ;  

Åʪʝʭʥʠʯʝʩʢʠ ʩʣʦʞʥʳʡ ʨʝʤʦʥʪ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʢʘʙʝʣʷ.  

 ʇʦʜʚʦʜʥʳʝ ʢʘʙʝʣʴʥʳʝ ʧʝʨʝʭʦʜʳ ʦʛʨʘʞʜʘʶʪ ʥʘ ʙʝʨʝʛʘʭ ʩʠʛʥʘʣʴʥʳʤʠ 

ʟʥʘʢʘʤʠ ʥʘ ʩʪʦʣʙʘʭ ʠʣʠ ʥʘ ʛʨʘʥʠʪʥʳʭ ʥʘʙʝʨʝʞʥʳʭ ʩʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʠʤ 

ʇʨʘʚʠʣʘʤ ʧʣʘʚʘʥʠʷ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʩʫʜʦʭʦʜʥʳʤ ʧʫʪʷʤ. 

 
ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

 

1. ɹʦʡʥʦʚʠʯ ʃ.ɹ., ɽʤʝʣʴʷʥʝʥʢʦ ɸ.ʄ. ʃʠʥʠʠ ʕʣʝʢʪʨʦʧʝʨʝʜʘʯ: ʧʨʠʥʮʠʧʳ ʩʦʟʜʘʥʠʷ, ʩʚʦʡʩʪʚʘ ʠ 

ʧʨʠʤʝʥʝʥʠʝ // ʋʩʧʝʭʠ ʭʠʤʠʠ. 2008. ʊ.77. ˉ7. ʉ. 619-638. 

2. ʕʣʝʢʪʨʦʤʦʥʪʘʞʥʳʝ ʨʘʙʦʪʳ. ɺ 11 ʢʥ. ʂʥ. 8. ʏ. 1. ɺʦʟʜʫʰʥʳʝ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ: ʋʯʝʙ. 

ʧʦʩʦʙʠʝ ʜʣʷ ʇʊʋ. / ʄʘʛʠʜʠʥ ʌ. ɸ.; ʇʦʜ ʨʝʜ. ɸ. ʅ. ʊʨʠʬʦʥʦʚʘ. ð ʄ.: ɺʳʩʰʘʷ ʰʢʦʣʘ, 1991. 

ð 208 ʩ. ISBN 5-06-001074-0. 

3.ʄʝʣʴʥʠʢʦʚ ʅ. ɸ., ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ ʠ ʩʠʩʪʝʤʳ. ð ʄ.: ʕʥʝʨʛʠʷ, 1969. ð 456 ʩ. 

4.ʂʨʶʢʦʚ ʂ. ʇ., ʅʦʚʛʦʨʦʜʮʝʚ ɹ. ʇ. ʂʦʥʩʪʨʫʢʮʠʠ ʠ ʤʝʭʘʥʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʣʠʥʠʡ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ. ð 2-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. ð ʃ.: ʕʥʝʨʛʠʷ, ʃʝʥʠʥʛʨ. ʦʪʜ-ʥʠʝ, 1979. ð 312 

ʩ. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʆɼɽʈɾɸʅʀʗ ʅʀʊʈɸʊʆɺ ɺ ʅɽʂʆʊʆʈʓʍ 

ʆɺʆʑɸʍ ʀ ʌʈʋʂʊɸʍ 

 

ɻʣʘʜʢʦʚ ɸ.ɸ., ʂʨʘʚʮʦʚ ɸ.ɸ., ʩʪʫʜʝʥʪʳ  

ʆʀɺʊ (ʬʠʣʠʘʣ) ʌɹʆʋ ɺʇʆ ʅɻɸɺʊ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʥʠʪʨʘʪʦʚ ʚ ʦʚʦʱʘʭ ʠ ʬʨʫʢʪʘʭ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʥʘ ʨʳʥʢʝ ʛʦʨʦʜʘ 

ʆʤʩʢʘ: ʪʦʤʘʪʘʭ, ʦʛʫʨʮʘʭ, ʧʝʨʮʝ ʩʣʘʜʢʦʤ, ʚʠʥʦʛʨʘʜʝ, ʤʘʥʜʘʨʠʥʘʭ ʠ ʷʙʣʦʢʘʭ 

ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ. 

 

ʅʠʪʨʘʪʘʤʠ ʥʘʟʳʚʘʶʪ ʩʦʣʠ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ, ʢʦʪʦʨʳʝ ʚ ʥʝʢʦʪʦʨʦʤ 

(ʤʠʥʠʤʘʣʴʥʦʤ) ʢʦʣʠʯʝʩʪʚʝ ʧʦʧʘʜʘʶʪ ʚʦ ʚʩʝ ʦʚʦʱʠ ʠ ʬʨʫʢʪʳ. ʇʦʣʥʦʩʪʴʶ 
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ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʧʦʩʪʫʧʣʝʥʠʷ ʥʠʪʨʘʪʦʚ ʚ ʧʨʦʜʫʢʪʳ ʥʝ ʚʦʟʤʦʞʥʦ, ʜʘʞʝ ʝʩʣʠ 

ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʜʦʙʨʝʥʠʡ. ɺʦ-ʧʝʨʚʳʭ, ʨʘʩʪʝʥʠʷ ʧʦʛʣʦʱʘʶʪ 

ʥʠʪʨʘʪʳ ʠʟ ʧʦʯʚʳ, ʦʥʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʘ ʠ ʩʦʟʨʝʚʘʥʠʷ 

ʧʣʦʜʦʚ, ʥʦ ʦʩʦʙʝʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʫʤʝʶʪ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʥʠʪʨʘʪʳ ʚ ʙʝʣʢʠ. ɺʦ-ʚʪʦʨʳʭ, ʤʘʣʘʷ ʜʦʟʘ ʥʠʪʨʘʪʦʚ ʥʝ ʥʘʥʦʩʠʪ 

ʚʨʝʜʘ ʦʨʛʘʥʠʟʤʫ /1/. 

ɺʣʠʷʥʠʝ  ʥʠʪʨʘʪʦʚ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

ʫʛʥʝʪʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ, ʩʧʦʩʦʙʩʪʚʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ 

ʧʘʪʦʛʝʥʥʦʡ (ʚʨʝʜʥʦʡ) ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚʠʪʘʤʠʥʦʚ 

ʚ ʧʠʱʝ. ʋ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʚʦʟʥʠʢʘʶʪ ʚʳʢʠʜʳʰʠ, ʫ ʟʜʦʨʦʚʳʭ ʤʫʞʯʠʥ ð 

ʩʥʠʞʝʥʠʝ ʧʦʪʝʥʮʠʠ. ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ 

ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʡʦʜʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʱʠʪʦʚʠʜʥʦʡ 

ʞʝʣʝʟʳ. ʅʠʪʨʘʪʳ ʪʘʢʞʝ ʚʳʟʳʚʘʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʨʘʢʦʚʳʭ ʦʧʫʭʦʣʝʡ ʚ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʫ ʯʝʣʦʚʝʢʘ, ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ ʨʝʟʢʦʝ 

ʨʘʩʰʠʨʝʥʠʝ ʩʦʩʫʜʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʥʠʞʘʝʪʩʷ ʢʨʦʚʷʥʦʝ ʜʘʚʣʝʥʠʝ, 

ʩʥʠʞʘʝʪʩʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʚʦʟʥʠʢʘʝʪ ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ ʠ ʜʘʞʝ 

ʧʦʪʝʨʷ ʩʦʟʥʘʥʠʷ, ʚ ʢʨʦʚʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ, 

ʭʦʣʝʩʪʝʨʠʥʘ, ʣʝʡʢʦʮʠʪʦʚ, ʩʥʠʞʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʦʚ, ʙʣʦʢʠʨʫʝʪʩʷ 

ʛʝʤʦʛʣʦʙʠʥ / 2, 3, 4/ 

ʀʟʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ ʧʫʪʝʡ ʧʦʧʘʜʘʥʠʷ ʥʠʪʨʘʪʦʚ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ: ʯʝʨʝʟ 

ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʯʝʨʝʟ ʧʠʪʴʝʚʫʶ 

ʚʦʜʫ ʠ ʯʝʨʝʟ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ /1, 3/ 

ʅʠʪʨʘʪʳ ʩʢʘʧʣʠʚʘʶʪʩʷ ʚ ʢʦʨʥʷʭ, ʢʦʨʥʝʧʣʦʜʘʭ, ʩʪʝʙʣʷʭ, ʯʝʨʝʰʢʘʭ ʠ 

ʢʨʫʧʥʳʭ ʞʠʣʢʘʭ ʣʠʩʪʴʝʚ, ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʠʭ ʚ ʧʣʦʜʘʭ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʜʦʧʫʩʪʠʤʦʝ ʩʫʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʥʠʪʨʘʪʦʚ ʩ ʧʠʱʝʡ ʩʦʩʪʘʚʣʷʝʪ 5 ʤʛ ʥʘ 1 ʢʛ 

ʚʝʩʘ ʯʝʣʦʚʝʢʘ /1, 4/  

ɹʦʣʴʰʝ ʚʩʝʛʦ ʥʠʪʨʘʪʦʚ ʩʦʜʝʨʞʠʪʩʷ ʚ ʩʘʣʘʪʝ (ʦʩʦʙʝʥʥʦ ʚ ʪʝʧʣʠʯʥʦʤ), ʚ 

ʨʝʜʴʢʝ, ʧʝʪʨʫʰʢʝ, ʨʝʜʠʩʝ, ʩʪʦʣʦʚʦʡ ʩʚʸʢʣʝ, ʢʘʧʫʩʪʝ, ʤʦʨʢʦʚʠ, ʫʢʨʦʧʝ, ʚ ʩʚʝʢʣʝ 

ʠ ʤʦʨʢʦʚʠ ʙʦʣʴʰʝ ʥʠʪʨʘʪʦʚ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʨʥʝʧʣʦʜʘ, ʘ ʚ ʤʦʨʢʦʚʠ ʪʘʢʞʝ ʠ ʚ 

ʝʛʦ ʩʝʨʜʮʝʚʠʥʝ; ʚ ʢʘʧʫʩʪʝ ð ʚ ʢʦʯʝʨʳʞʢʝ, ʚ ʪʦʣʩʪʳʭ ʯʝʨʝʰʢʘʭ ʠ ʚ ʚʝʨʭʥʠʭ 

ʣʠʩʪʴʷʭ. ɺʳʷʩʥʝʥʦ ʪʘʢʞʝ, ʯʪʦ ʫ ʚʩʝʭ ʦʚʦʱʝʡ ʠ ʧʣʦʜʦʚ ʙʦʣʴʰʝ ʚʩʝʛʦ ʥʠʪʨʘʪʦʚ 

ʩʦʜʝʨʞʠʪʩʷ ʚ ʠʭ ʢʦʞʠʮʝ /3, 4/.  

ʇʦ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʢʘʧʣʠʚʘʪʴ ʥʠʪʨʘʪʳ ʦʚʦʱʠ, ʧʣʦʜʳ ʠ ʬʨʫʢʪʳ ʜʝʣʷʪʩʷ ʥʘ 3 

ʛʨʫʧʧʳ: 

- ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ (ʜʦ 5000 ʤʛ/ʢʛ ʩʳʨʦʡ ʤʘʩʩʳ): ʩʘʣʘʪ, ʰʧʠʥʘʪ, 

ʩʚʝʢʣʘ, ʫʢʨʦʧ, ʣʠʩʪʦʚʘʷ ʢʘʧʫʩʪʘ, ʨʝʜʠʩ, ʟʝʣʸʥʳʡ ʣʫʢ, ʜʳʥʠ, ʘʨʙʫʟʳ; 

- ʩʦ ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ (300 ï 600 ʤʛ): ʮʚʝʪʥʘʷ ʢʘʧʫʩʪʘ, ʢʘʙʘʯʢʠ, ʪʳʢʚʳ, 

ʨʝʧʘ, ʨʝʜʴʢʘ, ʙʝʣʦʢʦʯʘʥʥʘʷ ʢʘʧʫʩʪʘ, ʭʨʝʥ, ʤʦʨʢʦʚʴ, ʦʛʫʨʮʳ; 

- ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ (10 ï 80 ʤʛ): ʙʨʶʩʩʝʣʴʩʢʘʷ ʢʘʧʫʩʪʘ, ʛʦʨʦʭ, ʱʘʚʝʣʴ, 

ʬʘʩʦʣʴ, ʢʘʨʪʦʬʝʣʴ, ʪʦʤʘʪʳ, ʨʝʧʯʘʪʳʡ ʣʫʢ, ʬʨʫʢʪʳ ʠ ʷʛʦʜʳ /2, 3, 4/. 

ʅʘʢʦʧʣʝʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʨʘʩʪʝʥʠʷʭ ʟʘʚʠʩʠʪ ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʘʤʠʭ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʩʦʨʪʦʚ, ʚʦʟʨʘʩʪʘ ʨʘʩʪʝʥʠʡ, ʨʝʞʠʤʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ 

ʨʘʩʪʝʥʠʡ, ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, 

ʧʦʯʚʳ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʚʝʪʦʚʦʛʦ ʦʩʚʝʱʝʥʠʷ). ʊʘʢ ʯʝʤ 
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ʜʣʠʥʥʝʝ ʩʚʝʪʦʚʦʡ ʜʝʥʴ, ʪʝʤ ʤʝʥʴʰʝ ʥʠʪʨʘʪʦʚ ʚ ʨʘʩʪʝʥʠʷʭ, ʧʨʠ ʚʣʘʞʥʦʤ ʠ 

ʭʦʣʦʜʥʦʤ ʣʝʪʝ ʢʦʣʠʯʝʩʪʚʦ ʥʠʪʨʘʪʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʚ 2,5 ʨʘʟʘ, ʧʨʠ ʧʦʚʳʰʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 20 Áʉ ʢʦʣʠʯʝʩʪʚʦ ʥʠʪʨʘʪʦʚ ʩʥʠʟʠʣʦʩʴ ʚ ʩʪʦʣʦʚʦʡ ʩʚʝʢʣʝ ʚ 3 

ʨʘʟʘ. ʅʦʨʤʘʣʴʥʘʷ ʦʩʚʝʱʸʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʩʥʠʞʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ, 

ʧʦʵʪʦʤʫ ʚ ʪʝʧʣʠʯʥʳʭ ʨʘʩʪʝʥʠʷʭ ʥʠʪʨʘʪʦʚ ʙʦʣʴʰʝ /3, 4/. 

ʋʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʪʝʨʤʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʦʚʦʱʝʡ (ʤʦʡʢʘ, ʚʘʨʢʘ, ʞʘʨʢʘ, ʪʫʰʝʥʠʝ). ʊʘʢ, ʧʨʠ ʚʳʤʘʯʠʚʘʥʠʠ 

ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʩʥʠʞʘʝʪʩʷ ʥʘ 20 ï 30%, ʘ ʧʨʠ ʚʘʨʢʝ ð ʥʘ 60-80%. 

ʊʱʘʪʝʣʴʥʦʝ ʧʨʦʤʳʚʘʥʠʝ ʦʚʦʱʝʡ ʫʤʝʥʴʰʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʠʭ ʥʠʪʨʘʪʦʚ ʥʘ 10 

%, ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ ʜʘʝʪ ʩʥʠʞʝʥʠʝ ʝʱʸ ʥʘ 15 ï 20 %. ʉʪʘʨʳʝ  ʢʣʫʙʥʠ 

ʢʘʨʪʦʬʝʣʷ ʤʦʞʥʦ ʟʘʣʠʪʴ 1%-ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ. ʋ ʢʘʙʘʯʢʦʚ ʠ 

ʙʘʢʣʘʞʘʥʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʨʝʟʘʪʴ ʚʝʨʭʥʶʶ ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʧʨʠʤʳʢʘʝʪ ʢ 

ʧʣʦʜʦʥʦʞʢʝ. ʊʘʢʞʝ ʦʚʦʱʠ ʠ ʧʣʦʜʳ ʥʘʜʦ ʦʯʠʱʘʪʴ ʦʪ ʢʦʞʫʨʳ. ʋ ʦʛʫʨʮʦʚ, 

ʩʚʝʢʣʳ, ʨʝʜʴʢʠ ʥʘʜʦ ʩʨʝʟʘʪʴ ʦʙʘ ʢʦʥʮʘ, ʪ. ʢ. ʟʜʝʩʴ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʥʠʪʨʘʪʦʚ. ʍʨʘʥʠʪʴ ʦʚʦʱʠ ʠ ʧʣʦʜʳ ʥʘʜʦ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ, ʪ. ʢ. ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

+2 Áʉ  ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʚʨʘʱʝʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʙʦʣʝʝ ʷʜʦʚʠʪʳʝ ʚʝʱʝʩʪʚʘ ð 

ʥʠʪʨʠʪʳ. ʇʦʣʝʟʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʠʱʫ ʚʠʪʘʤʠʥʘ ʉ (ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ) ʠ 

ʚʠʪʘʤʠʥʘ ɽ, ʪ. ʢ. ʦʥʠ ʩʥʠʞʘʶʪ ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʠʪʨʘʪʦʚ ʠ ʥʠʪʨʠʪʦʚ. ʇʨʠ 

ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʠ ʥʘ 20 ï 25% ʫʤʝʥʴʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʦʚʦʱʘʭ, 

ʦʩʦʙʝʥʥʦ ʧʨʠ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʠ ʦʛʫʨʮʦʚ, ʢʘʧʫʩʪʳ, ʪ. ʢ. ʥʠʪʨʘʪʳ ʫʭʦʜʷʪ ʚ ʨʘʩʩʦʣ 

ʠ ʤʘʨʠʥʘʜ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʣʠʚʘʪʴ. ʉʘʣʘʪʳ ʩʣʝʜʫʝʪ ʛʦʪʦʚʠʪʴ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʠʭ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʠ ʩʲʝʜʘʪʴ ʩʨʘʟʫ. ʇʝʨʝʜ 

ʫʧʦʪʨʝʙʣʝʥʠʝʤ  ʚʳʤʘʯʠʚʘʪʴ ʦʚʦʱʠ ʚ ʭʦʣʦʜʥʦʡ ʚʦʜʝ ʚ ʪʝʯʝʥʠʝ 1-1,5 ʯ, ʯʪʦ 

ʩʥʠʞʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʥʘ 20-30% . ʋʤʝʥʴʰʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ 

ʢʚʘʰʝʥʠʝ, ʩʦʣʝʥʠʝ, ʤʘʨʠʥʦʚʘʥʠʝ. ʉʫʰʢʘ, ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʩʦʢʦʚ, ʧʶʨʝ, ʥʘʦʙʦʨʦʪ, 

ʧʦʚʳʰʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʥʠʪʨʘʪʦʚ ʚ ʧʨʦʜʫʢʪʘʭ / 1, 3/.  
ʊʘʙʣʠʮʘ 1. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʠʪʨʘʪʦʚ ʚ ʧʨʦʜʫʢʪʘʭ 

ʇʨʦʜʫʢʪ ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ, 

ʤʛ/ʢʛ 

ʇɼʂ, 

ʤʛ/ʢʛ 

ʊʦʤʘʪʳ 2 150 

ʆʛʫʨʮʳ 10 150 

ʇʝʨʝʮ ʩʣʘʜʢʠʡ 1 200 

ɺʠʥʦʛʨʘʜ 1 60 

ʗʙʣʦʢʠ, ʧʨʦʠʟʚ.:    

1.ʂʠʪʘʡ 2 60 

2.ʈʦʩʩʠʷ 

(ʂʨʘʩʥʦʜʘʨ) 

3 60 

3.ʋʟʙʝʢʠʩʪʘʥ 1 60 

4.ʈʦʩʩʠʷ 

(ʂʫʙʘʥʴ) 

2 60 

ʄʘʥʜʘʨʠʥʳ 2 - 

 

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʦʚʦʱʘʭ ʠ ʬʨʫʢʪʘʭ ʧʨʝʚʳʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʠʪʨʘʪʦʚ ʥʝ ʦʙʥʘʨʫʞʝʥʦ (ʪʘʙʣ. 1). ɺʩʝ ʧʨʦʜʫʢʪʳ ʧʨʠʛʦʜʥʳ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʣʫʯʰʝ ʚʩʝʛʦ ʫʧʦʪʨʝʙʣʷʪʴ ʦʚʦʱʠ ʩ ʩʦʙʩʪʚʝʥʥʦʛʦ ʦʛʦʨʦʜʘ ʠ ʦʚʦʱʠ, 
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ʚʳʨʘʱʝʥʥʳʝ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ. ʅʝ ʚʩʝʛʜʘ ʚ ʨʘʩʪʝʥʠʷʭ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ 

ʩʦʙʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʤʠʥʠʤʘʣʴʥʦ. ʕʪʦ ʟʘʚʠʩʠʪ ʦʪ 

ʩʧʦʩʦʙʘ ʚʳʨʘʱʠʚʘʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ɼʣʷ 

ʫʤʝʥʴʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ ʚ ʦʚʦʱʘʭ ʠ ʬʨʫʢʪʘʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʨʝʟʘʪʴ 

ʪʝ ʯʘʩʪʠ ʦʚʦʱʝʡ, ʚ ʢʦʪʦʨʳʭ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʢʩʠʤʘʣʴʥʘ.  

 
ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
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ʇʈʆɹʃɽʄʓ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ʆɹʃɸʏʅʓʍ 

ʊɽʍʅʆʃʆɻʀʁ ɺ ʈʆʉʉʀʀ 

 

ɻʨʠʛʦʨʴʝʚʘ ʂ. ɸ., ʩʪʫʜʝʥʪʢʘ ʆʀɺʊ (ʬʠʣʠʘʣ) ʌɹʆʋ ɺʇʆ ʅɻɸɺʊ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʀʚʘʥʦʚʘ ʊ. ʃ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ɽʅʠʆʇɼ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʠ 

ʧʨʦʜʚʠʞʝʥʠʷ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (cloud computing) ʚ ʈʦʩʩʠʠ, ʦʧʠʩʳʚʘʶʪʩʷ 

ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʘ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʚʩʝ 

ʙʦʣʴʰʘʷ ʨʦʣʴ ʦʪʜʘʝʪʩʷ ʪʘʢʦʤʫ ʧʦʥʷʪʠʶ, ʢʘʢ ʠʥʬʦʨʤʘʮʠʷ. ʀʥʬʦʨʤʘʮʠʷ 

ʦʢʨʫʞʘʝʪ ʥʘʩ ʚʝʟʜʝ, ʛʜʝ ʙʳ ʤʳ ʥʠ ʥʘʭʦʜʠʣʠʩʴ ʠ ʯʪʦ ʙʳ ʤʳ ʥʠ ʜʝʣʘʣʠ. ʉ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʮʠʷ ï ʪʦʚʘʨ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʨʦʜʘʪʴ ʠ ʢʫʧʠʪʴ. ʀ, 

ʢʦʥʝʯʥʦ ʞʝ, ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʳʭ ʚ  ʌʝʜʝʨʘʣʴʥʦʤ ɿʘʢʦʥʝ çʆʙ ʠʥʬʦʨʤʘʮʠʠ, 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʠ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠè ʪʨʘʢʪʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ - ʦʪʜʝʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ ʠ ʦʪʜʝʣʴʥʳʝ ʤʘʩʩʠʚʳ 

ʜʦʢʫʤʝʥʪʦʚ, ʜʦʢʫʤʝʥʪʳ ʠ ʤʘʩʩʠʚʳ ʜʦʢʫʤʝʥʪʦʚ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ 

(ʙʠʙʣʠʦʪʝʢʘʭ, ʘʨʭʠʚʘʭ, ʬʦʥʜʘʭ, ʙʘʥʢʘʭ ʜʘʥʥʳʭ, ʜʨʫʛʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤʘʭ)è /1/. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʦʙʱʝʩʪʚʘ 

ʷʚʣʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ.  ʈʦʩʩʠʡʩʢʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ ʧʦ ʦʭʨʘʥʝ 

ʪʨʫʜʘ ʜʘʝʪ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ: 

çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʦʪ ʘʥʛʣ. information technology)  ï ʵʪʦ 

ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʪʦʤ  ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʠè /2/. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ  ʪʝʭʥʦʣʦʛʠʠ 

ʦʭʚʘʪʳʚʘʝʪ ʚʩʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʪʝʭʥʠʢʫ ʠ ʪʝʭʥʠʢʫ ʩʚʷʟʠ, ʙʳʪʦʚʫʶ 

ʵʣʝʢʪʨʦʥʠʢʫ, ʪʝʣʝ- ʠ ʨʘʜʠʦʚʝʱʘʥʠʝ. 

http://www.wikipedia.ru/
http://www.ozon.ru/context/detail/id/4012146/#tab_person
http://www.ozon.ru/context/detail/id/1451585/
http://www.ozon.ru/context/detail/id/3156066/#tab_person
http://www.ozon.ru/context/detail/id/3156066/#tab_person
http://www.ozon.ru/context/detail/id/857671/
http://www.ozon.ru/context/detail/id/20039835/#tab_person
http://www.ozon.ru/context/detail/id/20039835/#tab_person
http://www.ozon.ru/context/detail/id/858520/
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ʏʪʦʙʳ ʠʤʝʪʴ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ (ʀʊ), 

ʚʘʞʥʦ ʟʥʘʪʴ ʠʩʪʦʨʠʶ ʠʭ ʩʪʘʥʦʚʣʝʥʠʷ. ɿʜʝʩʴ ʤʳ ʢʨʘʪʢʦ ʨʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ 

ʵʚʦʣʶʮʠʦʥʥʳʭ ʵʪʘʧʦʚ, ʢʦʪʦʨʳʝ ʩʤʝʥʷʣʠʩʴ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʝʩʩʘ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ ʧʦʠʩʢʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

ʇʝʨʚʳʡ ʵʪʘʧ ï ʵʪʦ ʧʝʨʠʦʜ çʨʫʯʥʳʭè ʀʊ, ʢʦʛʜʘ ʛʣʘʚʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ 

ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʙʳʣʠ ʢʥʠʛʘ, ʧʝʨʦ ʠ ʯʝʨʥʠʣʴʥʠʮʘ, ʘ ʢʦʤʤʫʥʠʢʘʮʠʠ 

ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʯʝʨʝʟ  ʧʝʨʝʩʳʣʢʫ ʧʠʩʝʤ ʧʦ ʧʦʯʪʝ. ʊʘʢʦʡ ʚʠʜ ʀʊ ʙʳʣ ʘʢʪʫʘʣʝʥ 

ʜʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ XIX  ʚʝʢʘ. 

ʅʘʯʠʥʘʷ ʩ ʢʦʥʮʘ XIX  ʚʝʢʘ ʀʊ ʩʪʘʣʠ çʤʝʭʘʥʠʯʝʩʢʠʤʠè. ɺ ʵʪʦʪ ʧʝʨʠʦʜ 

ʦʩʥʦʚʥʳʤʠ ʘʪʨʠʙʫʪʘʤʠ ʧʝʨʝʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʙʳʣʠ ʧʠʰʫʱʘʷ ʤʘʰʠʥʢʘ, 

ʪʝʣʝʬʦʥ ʠ ʜʠʢʪʦʬʦʥ.  

ɺ 40 ï 60-ʭ ʛʛ. XX ʚʝʢʘ ʥʘʩʪʫʧʠʣ ʪʨʝʪʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʀʊ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

çʵʣʝʢʪʨʠʯʝʩʢʠʝè ʪʝʭʥʦʣʦʛʠʠ. ʕɺʄ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, 

ʢʦʧʠʨʦʚʘʣʴʥʳʝ ʤʘʰʠʥʳ, ʧʦʨʪʘʪʠʚʥʳʝ ʜʠʢʪʦʬʦʥʳ ï ʚʩʸ ʵʪʦ ʙʳʣʦ ʧʨʠʩʫʱʝ 

ʜʘʥʥʦʤʫ ʧʝʨʠʦʜʫ. 

ɸ ʫʞʝ ʩ ʥʘʯʘʣʘ 70-ʭ ʛʛ. ʧʦʷʚʠʣʠʩʴ çʵʣʝʢʪʨʦʥʥʳʝè ʀʊ. ʆʛʨʦʤʥʫʶ ʨʦʣʴ ʥʘ 

ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʛʨʘʶʪ ʙʦʣʴʰʠʝ ʕɺʄ, ɸʉʋ
1
 ʠ ʀʇʉ

2
, ʠʤʝʶʱʠʝ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʅʘ ʧʷʪʦʤ ʵʪʘʧʝ (ʩ ʩʝʨʝʜʠʥʳ 80-ʭ ʛʛ. ʍʍ ʚʝʢʘ) ʛʣʘʚʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ 

ʙʳʣʠ ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʧʦʵʪʦʤʫ ʀʊ ʟʜʝʩʴ ʤʦʞʥʦ ʥʘʟʚʘʪʴ 

çʢʦʤʧʴʶʪʝʨʥʳʤʠè. ʇʨʦʠʩʭʦʜʠʪ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ɸʉʋ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ 

ʢ ʣʦʢʘʣʴʥʳʤ ʠ ʛʣʦʙʘʣʴʥʳʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʩʝʪʷʤ
3
 /4/. 

ʆʪʜʝʣʴʥʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʰʝʩʪʦʡ ʵʪʘʧ, çʠʥʬʦʨʤʘʮʠʦʥʥʳʡè, ʘʢʪʫʘʣʴʥʳʡ ʠ 

ʚ ʥʘʰʠ ʜʥʠ. ɽʤʫ ʧʨʠʩʫʱʘ ʤʘʩʩʦʚʘʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʱʝʩʪʚʘ, ʘʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʦʢʘʣʴʥʳʭ ʠ ʛʣʦʙʘʣʴʥʳʭ ɺʉ, ʙʦʣʝʝ ʤʦʱʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ, ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʧʫʣʷʨʥʦʩʪʴ ʢʦʪʦʨʦʡ ʨʘʩʪʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤʠ 

ʪʝʤʧʘʤʠ ʩ ʢʘʞʜʳʤ ʜʥʝʤ, ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ, ʷʚʣʷʶʪʩʷ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʆʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (cloud computing) ï ʵʪʦ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʳʭ ʢʦʤʧʴʶʪʝʨʥʳʝ ʨʝʩʫʨʩʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʀʥʪʝʨʥʝʪ-

ʧʦʣʴʟʦʚʘʪʝʣʶ ʢʘʢ ʦʥʣʘʡʥ-ʩʝʨʚʠʩ. ʉʣʦʚʦ çʦʙʣʘʢʦè ʟʜʝʩʴ ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʘʢ 

ʤʝʪʘʬʦʨʘ, ʦʣʠʮʝʪʚʦʨʷʶʱʘʷ ʩʣʦʞʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʩʢʨʳʚʘʶʱʫʶ ʟʘ ʩʦʙʦʡ 

ʚʩʝ ʪʝʭʥʠʯʝʩʢʠʝ ʜʝʪʘʣʠ /8/. 

                                                 
1
ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ï ʢʠʙʝʨʥʝʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʫʤʩʪʚʝʥʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʣʶʜʝʡ ʩʦʯʝʪʘʝʪʩʷ ʩ ʧʝʨʝʨʘʙʦʪʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʩʯʝʪʘʤʠ, ʧʨʦʚʦʜʠʤʳʤʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʭʨʘʥʝʥʠʷ, ʧʝʨʝʜʘʯʠ ʠ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠʤʝʥʷʶʪʩʷ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʪʨʘʥʩʧʦʨʪʦʤ, ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʠ ʜʨʫʛʠʤʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʠ ʧʨʦʮʝʩʩʘʤʠ /3/. 

2
 ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʪʦʢʦʚʳʝ ʩʠʩʪʝʤʳ 

3
ɼʘʣʝʝ ï ʣʦʢʘʣʴʥʳʝ ʠ ʛʣʦʙʘʣʴʥʳʝ ɺʉ. 
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ɺʦʦʙʱʝ, ʧʝʨʚʳʝ ʠʜʝʠ ʦ cloud computing ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʝʱʝ ʢ 70-ʤ ï 80-ʤ ʛʛ. 

ʍʍ ʚʝʢʘ, ʥʦ ʢʦʥʢʨʝʪʥʘʷ ʠʩʪʦʨʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩ 2006 ʛʦʜʘ, ʢʦʛʜʘ ʢʦʤʧʘʥʠʷ 

Amazon ʧʨʝʜʩʪʘʚʠʣʘ ʩʚʦʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʚʝʙ-ʩʝʨʚʠʩʦʚ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʣʘ 

ʥʝ ʪʦʣʴʢʦ ʭʦʩʪʠʥʛ, ʥʦ ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʱʫ  ʁʢʣʠʝʥʪʫ ʫʜʘʣʝʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʤʦʱʥʦʩʪʠ. ɸ ʚ 2008 ʛʦʜʫ ʩʚʦʠ ʧʣʘʥʳ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʦʟʚʫʯʠʣʘ ʢʦʤʧʘʥʠʷ 

Microsoft /6/. 

Microsoft ʧʨʝʜʩʪʘʚʠʣʘ ʩʦʙʩʪʚʝʥʥʳʡ ʧʦʣʥʦʮʝʥʥʳʡ ʦʙʣʘʯʥʳʡ ʩʝʨʚʠʩ 

Windows Azure ï ʧʣʘʪʬʦʨʤʫ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʜʘʪʘ-ʮʝʥʪʨʘʭ. 

ʉʝʡʯʘʩ ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ ï ʠʟʚʝʩʪʥʳʝ ʥʘʤ 

ʗʥʜʝʢʩ.ɼʠʩʢ, Dropbox, SkyDrive, Evernote ʠ ʪ.ʜ. ʇʨʠʥʮʠʧ çʦʙʣʘʢʘè ʠʩʧʦʣʴʟʫʶʪ 

ʠ ʨʘʟʣʠʯʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʢ ʧʨʠʤʝʨʫ, Facebook, Twitter. 

ʈʘʟʚʠʪʠʝ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ  ʚ ʈʦʩʩʠʠ ï ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʀʊ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʋʞʝ ʚ ʥʘʯʘʣʝ ʵʪʦʛʦ ʛʦʜʘ, 21 ʬʝʚʨʘʣʷ ʚ ʄʦʩʢʚʝ ʩʦʩʪʦʷʣʘʩʴ 

ʚʪʦʨʘʷ ʢʦʥʬʝʨʝʥʮʠʷ COMNEWS ïCloud Service Russia 2013, ʧʦʩʚʷʱʝʥʥʘʷ 

ʨʘʟʚʠʪʠʶ ʦʙʣʘʯʥʦʛʦ ʩʝʨʚʠʩʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ /7/. 

ʂʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʥʘ ʧʨʦʰʝʜʰʝʤ ʤʝʨʦʧʨʠʷʪʠʠ ʩʪʘʣʦ ʪʦ, ʯʪʦ ʚ ʈʦʩʩʠʠ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʨʘʟʚʠʪʠʝ cloud computing, ʥʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ɿʘʧʘʜʥʳʤʠ ʩʪʨʘʥʘʤʠ, ʫ ʥʘʩ ʥʘʙʣʶʜʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʪʨʫʜʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ, ʚʦ-

ʧʝʨʚʳʭ, ʩ ʥʝʛʦʪʦʚʥʦʩʪʴʶ ʀʊ-ʜʠʨʝʢʪʦʨʦʚ ʚʟ̫ʪɹ ʥʘ ʩʝʙ̫ ʙʦӢʣɹ ʫhʁ  

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʩʪʘʚʱʠʢʦʚ ʦʙʣʘʯʥʳʭ ʫʩʣʫʛ, ʘ, ʚʦ-ʚʪʦʨʳʭ, ʩ 

ʥʝʜʦʚʝʨʠʝʤ ʦʙʳʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʧʦʜʦʙʥʦʤʫ ʩʝʨʚʠʩʫ.  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʦʙʣʝʤʘ ʥʝʜʦʚʝʨʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʥʘʨʦʜʘ ʢ ʥʦʚʰʝʩʪʚʘʤ ʚ 

ʩʚʦʝʡ ʩʪʨʘʥʝ ʢʘʩʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʀʊ, ʥʦ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʬʝʨ ʞʠʟʥʠ. ʌʨʝʥʩʠʩ 

ʌʫʢʫʷʤʘ, ʘʤʝʨʠʢʘʥʩʢʠʡ ʬʠʣʦʩʦʬ ʠ ʧʦʣʠʪʦʣʦʛ, ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ çɼʦʚʝʨʠʝ: 

ʉʦʮʠʘʣʴʥʳʝ ʜʦʙʨʦʜʝʪʝʣʠ ʠ ʧʫʪʴ ʢ ʧʨʦʮʚʝʪʘʥʠʶè ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ 

ʥʘʨʦʜ ʙʫʜʝʪ ʜʦʚʝʨʷʪʴ ʩʚʦʝʤʫ ʛʦʩʫʜʘʨʩʪʚʫ, ʪʝʤ ʙʦʣʝʝ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ ʙʫʜʝʪ 

ʨʘʟʚʠʚʘʪʴʩʷ ʝʛʦ ʵʢʦʥʦʤʠʢʘ  /5/. ɺʦʟʤʦʞʥʦ, ʠʤʝʥʥʦ ʪʘʢʦʡ ʪʝʟʠʩ ʤʦʞʥʦ 

ʚʳʜʚʠʥʫʪʴ, ʛʦʚʦʨʷ ʦʙ ʦʪʥʦʰʝʥʠʠ ʨʦʩʩʠʡʩʢʠʭ ʞʠʪʝʣʝʡ ʢ ʨʘʟʣʠʯʥʳʤ 

ʥʦʚʦʚʚʝʜʝʥʠʷʤ. ʈʘʟʚʠʪʠʝ ʀʊ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʵʢʦʥʦʤʠʢʠ, ʠ 

ʥʝʜʦʚʝʨʠʝ, ʘ ʟʥʘʯʠʪ ʬʘʢʪʠʯʝʩʢʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩʧʨʦʩʘ ʥʘ ʚʥʝʜʨʝʥʠʝ ʦʙʣʘʯʥʳʭ 

ʩʝʨʚʠʩʦʚ, ʙʫʜʝʪ ʪʦʣʴʢʦ ʪʦʨʤʦʟʠʪʴ ʵʚʦʣʶʮʠʶ ʀʊ ʠ ʩʥʠʞʘʪʴ ʫʨʦʚʝʥʴ ʥʘʰʝʡ 

ʩʪʨʘʥʳ ʚ ʵʪʦʡ ʩʬʝʨʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɿʘʧʘʜʦʤ. 

ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʧʨʠʯʠʥʘ ʥʝʜʦʚʝʨʠʷ ʢ ʦʙʣʘʯʥʳʤ ʩʝʨʚʠʩʘʤ? ʆʪʚʝʪ ʧʨʦʩʪ: 

ʤʥʦʛʠʝ ʩʦʤʥʝʚʘʶʪʩʷ ʚ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʭʨʘʥʷʱʝʡʩʷ ʚ çʦʙʣʘʢʝè ʣʠʯʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ʀʟ ʵʪʦʛʦ ʚʳʪʝʢʘʝʪ ʜʨʫʛʘʷ ʧʨʦʙʣʝʤʘ. 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʢ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʜʘʥʥʳʤ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʦʙʣʘʯʥʦʤ 

ʩʝʨʚʠʩʝ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʪʦʤ, ʛʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ 

ʭʨʘʥʝʥʠʷ, ʤʦʛʫʪ ʠʤʝʪʴ ʜʦʩʪʫʧ ʧʦʣʴʟʦʚʘʪʝʣʠ ʢʘʢ ʩ ʨʘʟʥʳʭ ʛʦʨʦʜʦʚ ʦʜʥʦʡ 

ʩʪʨʘʥʳ, ʪʘʢ ʠ ʧʦʣʴʟʦʚʘʪʝʣʠ ʨʘʟʣʠʯʥʳʭ ʛʦʩʫʜʘʨʩʪʚ. ʀ ʟʜʝʩʴ ʚʩʪʘʝʪ ʶʨʠʜʠʯʝʩʢʠʡ 

ʚʦʧʨʦʩ: ʢʘʢ ʟʘʱʠʪʠʪʴ ʢʨʠʪʠʯʥʳʝ ʜʘʥʥʳʝ? ʂʘʢʠʤʠ ʟʘʢʦʥʘʤʠ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ 

ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʬʣʠʢʪʥʦʡ ʩʠʪʫʘʮʠʠ? ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʦʚʘʡʜʝʨʳ ʦʙʣʘʯʥʳʭ ʫʩʣʫʛ ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʳʙʦʨ ʥʝʩʢʦʣʴʢʠʭ ʭʨʘʥʠʣʠʱ, 
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ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ, ʦʜʥʘʢʦ ʨʘʟʚʠʪʠʝ ʠ ʫʛʣʫʙʣʷʶʱʘʷʩʷ 

ʠʥʪʝʛʨʘʮʠʷ cloud computing ʣʠʰʴ ʫʩʣʦʞʥʠʪ ʩʠʪʫʘʮʠʶ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, ʧʦ 

ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʛʦʩʫʜʘʨʩʪʚʘʤ ʩʪʦʠʪ ʫʞʝ ʩʝʡʯʘʩ ʟʘʜʫʤʘʪʴʩʷ ʦ ʨʝʰʝʥʠʠ 

ʶʨʠʜʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ, ʚʦʟʤʦʞʥʦ, ʦʙ ʫʟʘʢʦʥʝʥʠʠ ʧʨʘʚ 

ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʢʘʩʘʶʱʠʭʩʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʀʊ /13/. 

ɽʱʝ ʦʜʥʘ ʧʨʦʙʣʝʤʘ cloud computing ï ʵʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʩʪʦʷʥʥʦʤ 

ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʀʥʪʝʨʥʝʪʫ, ʢʘʢ ʦʪʤʝʯʘʝʪ ʦʥʣʘʡʥ-ʞʫʨʥʘʣ çʂʦʤʧʴʶʪʝʨʨʘè /9/. 

ɽʩʣʠ ʧʨʦʧʘʜʘʝʪ ʜʦʩʪʫʧ ʢ ʩʝʪʠ, ʪʦ ʠ ʨʘʙʦʪʘʪʴ ʩ ʬʘʡʣʘʤʠ ʚ çʦʙʣʘʢʝè ʫʞʝ ʥʝ 

ʧʦʣʫʯʠʪʩʷ. 

ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʵʪʦʪ ʚʦʧʨʦʩ ʢʘʩʘʝʪʩʷ ʪʝʭ ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ, ʛʜʝ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʨʘʟʚʠʪʘ ʩʝʪʴ 3G, ʠ Wi-Fi ʤʘʣʦʜʦʩʪʫʧʝʥ, ʘ ʤr  ʟʥʘʝʤ, ʯʪʦ ʩʝʡʯʘʩ ʙʦӢʣɹ ʘh̫ ʯʘʩʪɹ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʨʘʙʦʪʘʝʪ ʚ ʀʥʪʝʨʥʝʪʝ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ ʠ ʜʘʞʝ ʚ 

ʪʨʘʥʩʧʦʨʪʝ ʩ ʧʦʤʦʱʴʶ ʧʣʘʥʰʝʪʦʚ ʠ ʥʦʫʪ/ʥʝʪʙʫʢʦʚ, ʘʙʩʦʣʶʪʥʦ ʥʝ ʧʨʠʚʷʟʳʚʘʷ 

ʩʝʙʷ ʢ çʧʨʦʚʦʜʘʤè.  

ʂ ʩʦʞʘʣʝʥʠʶ, ʢ ʪʘʢʠʤ ʨʝʛʠʦʥʘʤ ʦʪʥʦʩʠʪʩʷ ʠ ʆʤʩʢ. ʍʦʪʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ 

ʛʦʨʦʜ ʧʦʢʨʳʪ ʩʝʪʴʶ 3G, ʤʥʦʛʠʝ ʦʧʝʨʘʪʦʨʳ ʥʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʨʘʚʥʦʤʝʨʥʫʶ 

ʩʢʦʨʦʩʪʴ ʧʨʠʝʤʘ-ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʀʥʪʝʨʥʝʪʝ, ʘ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʤʳʩʣʝ ʫʩʫʛʫʙʣʷʝʪ ʧʦʣʦʞʝʥʠʝ ï ʩʝʨʚʝʨʳ ʧʨʦʚʘʡʜʝʨʦʚ ʥʝ ʚʩʝʛʜʘ 

ʚʳʜʝʨʞʠʚʘʶʪ ʙʦʣʴʰʦʡ ʥʘʛʨʫʟʢʠ.  

ʏʪʦ ʢʘʩʘʝʪʩʷ Wi-Fi, ʪʦ ʟʜʝʩʴ ʆʤʩʢ ʦʪʩʪʘʝʪ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʜʨʫʛʠʭ ʢʨʫʧʥʳʭ 

ʨʦʩʩʠʡʩʢʠʭ ʛʦʨʦʜʦʚ, ʛʜʝ ʟʦʥʳ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʤʦʞʥʦ ʟʘʩʪʘʪʴ ʧʦʯʪʠ ʚʦ ʚʩʝʭ 

ʧʘʨʢʘʭ, ʩʢʚʝʨʘʭ ʠ ʜʨʫʛʠʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ. 

ɺ 2011 ʛʦʜʫ ʚ ʆʤʩʢʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʳʪ ʩ ʟʘʧʫʩʢʦʤ ʪʨʦʣʣʝʡʙʫʩʦʚ ʩ 

ʙʝʩʧʣʘʪʥʳʤ Wi-Fi, ʧʦ ʤʘʨʰʨʫʪʫ ˉ 67. ʆʜʥʘʢʦ çɹʠʣʘʡʥè, ʷʚʣʷʶʱʠʡʩʷ 

ʧʨʦʚʘʡʜʝʨʦʤ ʵʪʦʡ ʫʩʣʫʛʠ, ʚʩʢʦʨʝ ʜʝʤʦʥʪʠʨʦʚʘʣ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʩʚʷʟʠ ʩ 

ʥʝʚʳʛʦʜʥʦʩʪʴʶ ʧʨʦʝʢʪʘ, ʠ ʩ ʪʝʭ ʧʦʨ ʚ ʆʤʩʢʝ ʥʝʪ ʪʨʘʥʩʧʦʨʪʘ, ʦʩʥʘʱʝʥʥʦʛʦ 

ʙʝʩʧʣʘʪʥʳʤ ʀʥʪʝʨʥʝʪʦʤ /10/. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʧʝʮʠʘʣʠʩʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʚ ʙʫʜʫʱʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʈʦʩʩʠʠ. ʂʘʢ ʦʪʤʝʯʘʝʪ çʈʦʩʩʠʡʩʢʘʷ 

ɹʠʟʥʝʩ-ʛʘʟʝʪʘè, ʚ 2011 ʛʦʜʫ ʦʙʲʝʤ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʩʦʩʪʘʚʠʣ 42 ʤʣʨʜ ʜʦʣʣʘʨʦʚ, ʘ ʢ 2020 ʛʦʜʫ ʦʥ ʚʳʨʘʩʪʝʪ ʜʦ 241 ʤʣʨʜ (ʜʘʥʥʳʝ 

ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʘʛʝʥʪʩʪʚʦʤ Forrester Research) /11/. ɻʨʘʜʘʮʠʷ ʚ 

ʨʘʟʚʠʪʠʠ ʦʙʲʝʤʘ ʨʳʥʢʘ ʦʙʣʘʯʥʳʭ ʫʩʣʫʛ ʚ ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 
ʈʠʩ.1 ï ʆʙʲʝʤ ʨʳʥʢʘ ʦʙʣʘʯʥʳʭ ʫʩʣʫʛ ʚ ʈʦʩʩʠʠ, ʤʣʥ ʜʦʣʣ. 
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ɼʘʥʥʳʡ ʛʨʘʬʠʢ ʥʘʪʘʣʢʠʚʘʝʪ ʥʘ ʦʯʝʚʠʜʥʳʡ ʚʳʚʦʜ: ʧʫʙʣʠʯʥʦʝ ʦʙʣʘʢʦ, ʪ.ʝ. ʪʦ, 

ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʚʘʡʜʝʨʘʤʠ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʚʥʝʰʥʠʤ ʠʩʪʦʯʥʠʢʘʤ, 

ʨʘʩʪʝʪ ʥʝʩʢʦʣɹʢʦ ʙʦӢʣɹ ʠhʤʠ ʪʝʤʧʘʤʠ, ʯʝʤ ʯʘʩʪʥʦʝ, ʙʘʟʠʨʫʁ ʝɦʝʩ̫ ʥʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ ʚʥʫʪʨʠ ʦʜʥʦʡ ʢʦʤʧʘʥʠʠ, ʧʨʠʯʝʤ ʩ ʢʘʞʜʳʤ 

ʛʦʜʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʈʦʩʩʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ. 

ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʞʝʣʘʥʠʝʤ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʚʣʠʪʴʩʷ ʚ ʜʘʥʥʫʶ 

ʩʬʝʨʫ ʠ ʜʦʛʥʘʪʴ ɿʘʧʘʜ, ʧʦʢʘ ʨʦʩʩʠʡʩʢʠʡ ʦʙʣʘʯʥʳʡ ʩʝʨʚʠʩ ʥʝ ʦʢʘʟʘʣʩʷ ʚ 

ʦʛʨʦʤʥʦʤ ʨʝʟʦʥʘʥʩʝ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʢʦʥʢʫʨʝʥʪʘʤʠ.  

ɺ ʯʝʤ ʞʝ ʧʨʦʙʣʝʤʘ? ɿʘʢʣʶʯʘʝʪʩʷ ʣʠ ʜʝʣʦ ʪʦʣʴʢʦ ʚ ʦʙʳʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷʭ? 

çʈʦʩʩʠʡʩʢʘʷ ɹʠʟʥʝʩ-ʛʘʟʝʪʘè ʦʪʚʝʯʘʝʪ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʦʙʣʘʯʥʦʛʦ ʩʝʨʚʠʩʘ ï ʵʪʦ ʪʦ, ʯʪʦ ʚ ʤʠʨʝ, ʢʘʢ ʠ ʚ 

ʈʦʩʩʠʠ, 80%  ʧʦʪʨʝʙʠʪʝʣʝʡ çʦʙʣʘʢʦʚè ʩʦʩʪʘʚʣʷʶʪ ʢʨʫʧʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʧʦʵʪʦʤʫ ʩʧʝʢʪʨ cloud-ʫʩʣʫʛ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʘʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʨʘʟʳ. ɺʝʜʴ 

ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʭʨʘʥʝʥʠʝ ʬʘʡʣʦʚ ʠ 

ʜʦʢʫʤʝʥʪʦʚ, ʵʪʦ ʮʝʣʘʷ ʙʘʟʘ ʩʦ ʩʚʦʠʤʠ ʚʟʘʠʤʦʩʚʷʟʷʤʠ ʠ ʨʘʟʣʠʯʥʳʤ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝʤ ʜʘʥʥʳʭ, ʘ ʟʥʘʯʠʪ, ʠ ʧʦʜʭʦʜ ʜʣʷ ʪʘʢʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʜʦʣʞʝʥ 

ʙʳʪʴ ʙʦʣʝʝ ʩʝʨʴʝʟʥʳʤ. 

ʇʦʤʠʤʦ cloud computing, ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʀʊ. ʇʦ 

ʤʥʝʥʠʶ ʘʥʘʣʠʪʠʢʦʚ Gartner, ʢ ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʘʤ ʨʘʟʚʠʪʠʷ ʀʊ ʚ 2013-2014 

ʛʦʜʘʭ ʙʫʜʫʪ ʦʪʥʦʩʠʪʴʩʷ ʪʘʢʞʝ ʨʦʩʪ ʚʣʠʷʥʠʷ ʤʦʙʠʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʤʘʛʘʟʠʥʦʚ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʚʦʟʨʘʩʪʘʥʠʝ ʨʦʣʠ ʩʦʮʠʘʣʴʥʳʭ 

ʩʝʪʝʡ, ʚʥʝʜʨʝʥʠʝ ʥʦʚʦʛʦ ʩʪʘʥʜʘʨʪʘ HTML5 ʠ ʜʨ /12/. 
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ɻʶʥʪʝʨ ʖ. ʈ., ʩʪʫʜʝʥʪʢʘ ʆʀɺʊ (ʬʠʣʠʘʣ) ʌɹʆʋ ɺʇʆ ʅɻɸɺʊ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʵ.ʥ. ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ ʆʀɺʊ ʂʳʯʘʥʦʚ ɹ.ʀ. 

 

 ɸʥʥʦʪʘʮʠʷ.  ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʠʜʳ ʣʠʟʠʥʛʘ, 

ʦʩʦʙʝʥʥʦʩʪʠ ʬʠʥʘʥʩʦʚʦʛʦ ʣʠʟʠʥʛʘ, ʝʛʦ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ. ʇʦʢʘʟʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʬʠʥʘʥʩʦʚʦʛʦ ʣʠʟʠʥʛʘ, 

ʧʨʦʙʣʝʤʳ ʝʛʦ ʚʥʝʜʨʝʥʠʷ. 

 

ʃʠʟʠʥʛ ʚ ʧʝʨʝʚʦʜʝ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʦʟʥʘʯʘʝʪ ʘʨʝʥʜʘ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʠʤʫʱʝʩʪʚʘ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ. ʅʦ ʣʠʟʠʥʛ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʘʨʝʥʜʫ. 

ʊʘʢ ʯʝʤ ʞʝ ʨʘʟʣʠʯʘʶʪʩʷ ʵʪʠ ʧʦʥʷʪʠʷ?  

ɺ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʩʣʦʚʘʨʝ ʧʦʜ ʘʨʝʥʜʦʡ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʠʤʫʱʝʩʪʚʘ (ʟʝʤʣʠ) ʝʛʦ ʭʦʟʷʠʥʦʤ ʚʦ ʚʨʝʤʝʥʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ ʜʨʫʛʠʤ ʣʠʮʘʤ ʥʘ 

ʜʦʛʦʚʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʟʘ ʧʣʘʪʫ. ɸʨʝʥʜʫʶʱʠʡ ʠʤʫʱʝʩʪʚʦ, ʧʦʣʫʯʘʶʱʠʡ ʝʛʦ ʚ 

ʘʨʝʥʜʫ, ʥʘʟʳʚʘʝʪʩʷ ʘʨʝʥʜʘʪʦʨʦʤ, ʘ ʩʜʘʶʱʠʡ ʠʤʫʱʝʩʪʚʦ ʚ ʘʨʝʥʜʫ ð 

ʘʨʝʥʜʦʜʘʪʝʣʝʤ. ʆʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʘʨʝʥʜʘʪʦʨʦʤ ʠ ʘʨʝʥʜʦʜʘʪʝʣʝʤ ʠʤʝʥʫʶʪʩʷ 

ʘʨʝʥʜʥʳʤʠ. ɼʦʛʦʚʦʨʦʤ ʦʙ ʘʨʝʥʜʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʢʫʧʘ ʘʨʝʥʜʫʝʤʦʛʦ ʠʤʫʱʝʩʪʚʘ. ɸʨʝʥʜʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘʟʳʚʘʶʪ ʣʠʟʠʥʛʦʤ. 

ʊʝʨʤʠʥ ʣʠʟʠʥʛ ʦʟʥʘʯʘʝʪ ʜʦʣʛʦʩʨʦʯʥʫʶ ʘʨʝʥʜʫ (ʥʘ ʩʨʦʢ ʦʪ 6 ʤʝʩʷʮʝʚ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ) ʤʘʰʠʥ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʩʦʦʨʫʞʝʥʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʳʢʫʧʘ ʘʨʝʥʜʘʪʦʨʦʤ. ʃʠʟʠʥʛ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʜʦʛʦʚʦʨʘ ʤʝʞʜʫ ʣʠʟʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʝʡ (ʣʠʟʠʥʛʦʜʘʪʝʣʝʤ), 

ʧʨʠʦʙʨʝʪʘʶʱʝʡ ʦʙʦʨʫʜʦʚʘʥʠʝ ʟʘ ʩʚʦʡ ʩʯʝʪ ʠ ʩʜʘʶʱʝʡ ʝʛʦ ʚ ʘʨʝʥʜʫ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʠ ʬʠʨʤʦʡ-ʘʨʝʥʜʘʪʦʨʦʤ (ʣʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʝʤ), ʢʦʪʦʨʘʷ 

ʧʦʩʪʝʧʝʥʥʦ ʚʥʦʩʠʪ ʘʨʝʥʜʥʫʶ ʧʣʘʪʫ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʟʠʥʛʦʚʦʛʦ ʠʤʫʱʝʩʪʚʘ. 

ʇʦʩʣʝ ʠʩʪʝʯʝʥʠʷ ʩʨʦʢʘ ʜʝʡʩʪʚʠʷ ʜʦʛʦʚʦʨʘ ʘʨʝʥʜʘʪʦʨ ʣʠʙʦ ʚʦʟʚʨʘʱʘʝʪ 

ʠʤʫʱʝʩʪʚʦ ʣʠʟʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʠ, ʣʠʙʦ ʧʨʦʜʣʝʚʘʝʪ ʩʨʦʢ ʜʝʡʩʪʚʠʷ ʜʦʛʦʚʦʨʘ 

(ʟʘʢʣʶʯʘʝʪ ʥʦʚʳʡ ʜʦʛʦʚʦʨ), ʣʠʙʦ ʚʳʢʫʧʘʝʪ ʠʤʫʱʝʩʪʚʦ ʧʦ ʦʩʪʘʪʦʯʥʦʡ 

ʩʪʦʠʤʦʩʪʠ.  

ʌʠʥʘʥʩʦʚʳʡ ʣʠʟʠʥʛ ð ʚʠʜ ʣʠʟʠʥʛʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʣʠʟʠʥʛʦʜʘʪʝʣʴ 

ʦʙʷʟʫʝʪʩʷ ʧʨʠʦʙʨʝʩʪʠ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʫʢʘʟʘʥʥʦʝ ʣʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʝʤ 

ʠʤʫʱʝʩʪʚʦ ʫ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʜʘʚʮʘ ʠ ʧʝʨʝʜʘʪʴ ʣʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʶ ʜʘʥʥʦʝ 

ʠʤʫʱʝʩʪʚʦ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʣʠʟʠʥʛʘ ʟʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʣʘʪʫ, ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʨʦʢ ʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦ ʚʨʝʤʝʥʥʦʝ ʚʣʘʜʝʥʠʝ ʠ ʚ 

ʧʦʣʴʟʦʚʘʥʠʝ. ʇʨʠ ʵʪʦʤ ʩʨʦʢ, ʥʘ ʢʦʪʦʨʳʡ ʧʨʝʜʤʝʪ ʣʠʟʠʥʛʘ ʧʝʨʝʜʘʝʪʩʷ 

ʣʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʶ, ʩʦʠʟʤʝʨʠʤ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʦ ʩʨʦʢʦʤ ʧʦʣʥʦʡ 

ʘʤʦʨʪʠʟʘʮʠʠ ʧʨʝʜʤʝʪʘ ʣʠʟʠʥʛʘ ʠʣʠ ʧʨʝʚʳʰʘʝʪ ʝʛʦ. ʇʨʝʜʤʝʪ ʣʠʟʠʥʛʘ ʧʝʨʝʭʦʜʠʪ 

ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʣʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʷ ʧʦ ʠʩʪʝʯʝʥʠʠ ʩʨʦʢʘ ʜʝʡʩʪʚʠʷ ʜʦʛʦʚʦʨʘ 

ʣʠʟʠʥʛʘ ʠʣʠ ʜʦ ʝʛʦ ʠʩʪʝʯʝʥʠʷ ʧʨʠ ʫʩʣʦʚʠʠ ʚʳʧʣʘʪʳ ʣʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʝʤ 

ʧʦʣʥʦʡ ʩʫʤʤʳ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʡ ʜʦʛʦʚʦʨʦʤ ʣʠʟʠʥʛʘ, ʝʩʣʠ ʠʥʦʝ ʥʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʜʦʛʦʚʦʨʦʤ ʣʠʟʠʥʛʘ. 

ʇʦʷʚʣʝʥʠʝ ʪʘʢʦʛʦ ʪʝʨʤʠʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʜʝʣʠʪʴ 

ʥʦʚʳʡ ʚʠʜ ʘʨʝʥʜʳ - ʬʠʥʘʥʩʦʚʳʡ, ʢʦʪʦʨʳʡ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʧʨʘʢʪʠʯʝʩʢʠ 

http://slovari.yandex.ru/~%D0%BA%D0%BD%D0%B8%D0%B3%D0%B8/%D0%AD%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9%20%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%9B%D0%B8%D0%B7%D0%B8%D0%BD%D0%B3/
http://slovari.yandex.ru/~%D0%BA%D0%BD%D0%B8%D0%B3%D0%B8/%D0%AD%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9%20%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%9A%D0%BE%D0%BC%D0%BF%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%BB%D0%B8%D0%B7%D0%B8%D0%BD%D0%B3%D0%BE%D0%B2%D0%B0%D1%8F/
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ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʥʘʰʝʡ ʵʢʦʥʦʤʠʢʝ. ʀ ʧʦʵʪʦʤʫ ʥʝʩʣʫʯʘʡʥʦ ʧʝʨʚʳʡ 

ʥʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ ʧʦ ʣʠʟʠʥʛʫ - ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 17 ʩʝʥʪʷʙʨʷ 1994 

ʛ. ˉ 1929 "ʆ ʨʘʟʚʠʪʠʠ ʬʠʥʘʥʩʦʚʦʛʦ ʣʠʟʠʥʛʘ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ". 

ʌʠʥʘʥʩʦʚʳʡ ʣʠʟʠʥʛ - ʵʪʦ ʩʠʩʪʝʤʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʬʠʥʘʥʩʦʚʳʭ 

ʦʪʥʦʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʩʜʘʯʝʡ ʝʛʦ ʚ ʘʨʝʥʜʫ ʟʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʣʘʪʫ ʚʦ ʚʨʝʤʝʥʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ. ʇʨʠ 

ʬʠʥʘʥʩʦʚʦʤ ʣʠʟʠʥʛʝ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʝʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʩʪʫʧʘʝʪ ʧʦʩʨʝʜʥʠʢ, ʬʠʥʘʥʩʠʨʫʶʱʠʡ ʵʪʫ ʩʜʝʣʢʫ. 

ʉʫʪʴ ʵʪʦʡ ʩʜʝʣʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʣʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʴ, ʫ ʢʦʪʦʨʦʛʦ 

ʦʪʩʫʪʩʪʚʫʶʪ ʩʚʦʙʦʜʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʩʨʝʜʩʪʚʘ, ʚʭʦʜʠʪ ʩ ʧʨʝʜʣʦʞʝʥʠʝʤ ʚ 

ʣʠʟʠʥʛʦʚʫʶ ʢʦʤʧʘʥʠʶ ʦ ʟʘʢʣʶʯʝʥʠʠ ʣʠʟʠʥʛʦʚʦʡ ʩʜʝʣʢʠ. ʇʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ ʣʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʴ ʧʦʜʙʠʨʘʝʪ ʧʨʦʜʘʚʮʘ ʠʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʣʠʟʠʥʛʦʜʘʪʝʣʴ ʧʨʠʦʙʨʝʪʘʝʪ ʝʛʦ ʚʦ ʚʨʝʤʝʥʥʦʝ 

ʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʣʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʷ ʟʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʚ ʜʦʛʦʚʦʨʝ ʣʠʟʠʥʛʘ ʧʣʘʪʫ. 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʪʘʢʦʛʦ ʜʦʛʦʚʦʨʘ ʜʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʣʠʙʦ ʧʝʨʝʭʦʜʠʪ ʚ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʣʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʷ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʠ ʜʦʛʦʚʦʨʘ), ʣʠʙʦ 

ʚʦʟʚʨʘʱʘʝʪʩʷ ʣʠʟʠʥʛʦʜʘʪʝʣʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʨʦʜʘ ʣʠʟʠʥʛʘ ʜʚʦʡʩʪʚʝʥʥʘ. ʕʪʘ ʜʚʦʡʩʪʚʝʥʥʦʩʪʴ, ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʳʨʘʞʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʣʠʟʠʥʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʣʦʞʝʥʠʝ 

ʩʨʝʜʩʪʚ ʥʘ ʚʦʟʚʨʘʪʥʦʡ ʦʩʥʦʚʝ ʚ ʦʩʥʦʚʥʳʝ ʬʦʥʜʳ, ʩ ʜʨʫʛʦʡ - ʧʨʝʜʦʩʪʘʚʣʷʷ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ, ʩʦʙʩʪʚʝʥʥʠʢ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚʨʝʤʷ ʧʦʣʫʯʘʝʪ ʠʭ ʦʙʨʘʪʥʦ, ʪ.ʝ. ʥʘʣʠʮʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʧʨʠʥʮʠʧʦʚ ʩʨʦʯʥʦʩʪʠ ʠ ʚʦʟʚʨʘʪʥʦʩʪʠ. ɿʘ ʩʚʦʠ ʫʩʣʫʛʠ ʩʦʙʩʪʚʝʥʥʠʢ ʠʤʫʱʝʩʪʚʘ 

ʧʦʣʫʯʘʝʪ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ ʚ ʚʠʜʝ ʢʦʤʠʩʩʠʦʥʥʳʭ, ʯʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʨʝʘʣʠʟʘʮʠʷ ʧʨʠʥʮʠʧʘ ʧʣʘʪʥʦʩʪʠ.  

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʧʨʦʝʢʪʘ ʟʘ ʩʯʝʪ ʧʨʠʚʣʝʯʝʥʠʷ ʢ ʩʜʝʣʢʝ ʥʦʚʳʭ 

ʬʠʥʘʥʩʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʙʘʥʢʦʚ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ ʠ ʜʨ.) ʯʠʩʣʦ 

ʫʯʘʩʪʥʠʢʦʚ ʣʠʟʠʥʛʦʚʦʡ ʩʜʝʣʢʠ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ. 

ɽʩʣʠ ʞʝ ʜʦʛʦʚʦʨʦʤ ʣʠʟʠʥʛʘ ʧʦʩʣʝ ʩʨʦʢʘ ʝʛʦ ʦʢʦʥʯʘʥʠʷ ʦʧʨʝʜʝʣʝʥʘ 

ʧʨʦʜʘʞʘ ʜʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʦ ʦʪʥʦʰʝʥʠʷ ʧʦ ʚʨʝʤʝʥʥʦʤʫ ʧʦʣʴʟʦʚʘʥʠʶ 

ʠʤʫʱʝʩʪʚʦʤ ʧʝʨʝʭʦʜʷʪ ʚ ʦʪʥʦʰʝʥʠʷ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʤʝʞʜʫ ʣʠʟʠʥʛʦʜʘʪʝʣʝʤ ʠ 

ʣʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʝʤ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʝʡʰʠʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʣʠʟʠʥʛʦʚʳʭ 

ʦʪʥʦʰʝʥʠʡ ʷʚʣʷʶʪʩʷ ʦʪʥʦʰʝʥʠʷ ʧʦ ʧʝʨʝʜʘʯʝ ʠʤʫʱʝʩʪʚʘ ʚʦ ʚʨʝʤʝʥʥʦʝ 

ʧʦʣʴʟʦʚʘʥʠʝ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʦʪʥʦʰʝʥʠʡ ʧʦ ʢʫʧʣʝ-ʧʨʦʜʘʞʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʦ 

ʠʤ ʦʪʚʦʜʠʪʩʷ ʚʪʦʨʦʩʪʝʧʝʥʥʘʷ ʨʦʣʴ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʮʝʣʦʤ ʜʣʷ ʣʠʟʠʥʛʘ ʭʘʨʘʢʪʝʨʥʦ ʩʣʦʞʥʦʝ ʩʦʯʝʪʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʜʦʛʦʚʦʨʦʚ ʠ 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʵʪʦʤ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʦʪʥʦʰʝʥʠʡ. 

ʇʦ ʩʚʦʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ʣʠʟʠʥʛ ʚʝʩʴʤʘ ʩʭʦʞ ʩ ʢʨʝʜʠʪʥʳʤʠ 

ʦʪʥʦʰʝʥʠʷʤʠ ʠ ʠʥʚʝʩʪʠʮʠʷʤʠ. ʊʘʢ, ʧʨʠ ʣʠʟʠʥʛʝ (ʢʘʢ ʠ ʧʨʠ ʢʨʝʜʠʪʥʳʭ 

ʦʪʥʦʰʝʥʠʷʭ) ʩʦʙʩʪʚʝʥʥʠʢ ʠʤʫʱʝʩʪʚʘ, ʧʝʨʝʜʘʚʘʷ ʝʛʦ ʚʦ ʚʨʝʤʝʥʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ, 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʩʨʦʢʦʤ ʧʦʣʫʯʘʝʪ ʝʛʦ ʦʙʨʘʪʥʦ, ʘ ʟʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʫʶ ʫʩʣʫʛʫ ʠʤʝʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʦʤʠʩʩʠʦʥʥʦʝ 

ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ. ɸ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʣʠʟʠʥʛʦʚʦʡ ʩʜʝʣʢʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʫʯʘʩʪʚʫʶʪ ʚʩʝ ʵʣʝʤʝʥʪʳ ʢʨʝʜʠʪʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʈʘʟʣʠʯʠʝ ʩʦʩʪʦʠʪ ʣʠʰʴ ʚ ʪʦʤ, 
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ʯʪʦ ʧʨʠ ʣʠʟʠʥʛʝ ʫʯʘʩʪʥʠʢʠ ʩʜʝʣʢʠ ʦʧʝʨʠʨʫʶʪ ʥʝ ʜʝʥʝʞʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʘ 

ʢʦʥʢʨʝʪʥʳʤ ʠʤʫʱʝʩʪʚʦʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʣʠʟʠʥʛ ʟʘʯʘʩʪʫʶ ʢʚʘʣʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʪʦʚʘʨʥʳʡ ʢʨʝʜʠʪ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʡ ʣʠʟʠʥʛʦʜʘʪʝʣʝʤ ʣʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʶ ʚ ʬʦʨʤʝ ʧʝʨʝʜʘʚʘʝʤʳʭ ʚ 

ʧʦʣʴʟʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʌʦʥʜʦʚ, ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʛʦ ʩʣʝʜʫʝʪ ʢʘʢ ʦʜʥʫ ʠʟ ʬʦʨʤ 

ʢʨʝʜʠʪʦʚʘʥʠʷ ʧʨʠʦʙʨʝʪʝʥʠʷ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘʣʴʪʝʨʥʘʪʠʚʥʫʶ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʙʘʥʢʦʚʩʢʦʡ ʩʩʫʜʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʘʞʥʦʡ ʩʪʦʨʦʥʦʡ ʣʠʟʠʥʛʘ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʢʨʝʜʠʪʦʚʘʥʠʝ (ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ) ʣʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʷ 

ʦʩʫʝɦʩʪʚʣʷʝʪʩʷ ʥʝ ʚ ʜʝʥʝʞʥʦʡ ʬʦʨʤʝ, ʘ ʚ ʥʘʪʫʨʘʣʴʥʦʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ 

ʢʘʢ ʭʠʱʝʥʠʷ, ʪʘʢ ʠ ʫʧʫʱʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʚʳʛʦʜʳ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʰʝʡ ʵʢʦʥʦʤʠʢʠ. 

ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʨʘʟʣʠʯʘʶʪ ʜʚʘ ʚʠʜʘ ʣʠʟʠʥʛʘ: ʬʠʥʘʥʩʦʚʳʡ ʠ 

ʦʧʝʨʘʪʠʚʥʳʡ. ʆʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʠʭ ʨʘʟʣʠʯʠʡ ʩʣʫʞʘʪ ʩʨʦʢʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʚ ʘʨʝʥʜʫ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɽʩʣʠ ʦʧʝʨʘʪʠʚʥʳʡ 

ʣʠʟʠʥʛ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʢʦʨʦʪʢʠʤ ʚʨʝʤʝʥʝʤ ʧʝʨʝʜʘʯʠ ʤʘʰʠʥ ʠʣʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʘʨʝʥʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʩʨʦʢʘʤʠ ʠʭ ʩʣʫʞʙʳ (ʚ 

ʩʚʷʟʠ ʩ ʯʝʤ ʣʠʟʠʥʛʦʜʘʪʝʣʴ ʚʳʥʫʞʜʝʥ ʤʥʦʛʦʢʨʘʪʥʦ ʩʜʘʚʘʪʴ ʝʛʦ ʚʦ ʚʨʝʤʝʥʥʦʝ 

ʧʦʣʴʟʦʚʘʥʠʝ), ʪʦ ʜʣʷ ʬʠʥʘʥʩʦʚʦʛʦ ʣʠʟʠʥʛʘ ʭʘʨʘʢʪʝʨʝʥ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʘʨʝʥʜʳ 

ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʤʦʨʪʠʟʘʮʠʷ ʙʦʣʴʰʝʡ ʠʣʠ ʚʩʝʡ ʯʘʩʪʠ ʝʛʦ ʩʪʦʠʤʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜ ʬʠʥʘʥʩʦʚʳʤ ʣʠʟʠʥʛʦʤ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʩʜʝʣʢʫ, ʚ 

ʢʦʪʦʨʦʡ ʚʩʝ ʨʠʩʢʠ ʠ ʜʦʭʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʧʝʨʝʜʘʶʪʩʷ ʣʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʶ. ʇʨʠ ʵʪʦʤ ʣʠʟʠʥʛʦʚʳʝ ʧʣʘʪʝʞʠ ʜʦʣʞʥʳ 

ʦʙʝʩʧʝʯʠʪʴ ʣʠʟʠʥʛʦʜʘʪʝʣʶ ʥʝ ʪʦʣʴʢʦ ʚʦʟʚʨʘʪ ʩʪʦʠʤʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʦ ʠ 

ʧʦʣʫʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʠʙʳʣʠ ʥʘ ʚʣʦʞʝʥʥʳʡ ʢʘʧʠʪʘʣ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ 

ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʠʤʫʱʝʩʪʚʦ ʧʦ ʠʩʪʝʯʝʥʠʠ ʩʨʦʢʘ ʜʦʛʦʚʦʨʘ, ʪʦ ʦʥʦ ʤʦʞʝʪ 

ʧʝʨʝʜʘʚʘʪʴʩʷ ʣʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʶ ʠʣʠ ʥʝ ʧʝʨʝʜʘʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʩʣʦʚʠʡ ʜʦʛʦʚʦʨʘ. ʇʨʠ ʦʧʝʨʘʪʠʚʥʦʤ ʞʝ ʣʠʟʠʥʛʝ ʩʨʦʢ ʧʝʨʝʜʘʯʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʢʦʨʦʪʢʠʤ, ʠ ʚʩʝ ʨʠʩʢʠ ʠ ʧʦʪʝʨʠ, ʩʚʦʡʩʪʚʝʥʥʳʝ 

ʚʣʘʜʝʣʴʮʫ ʠʤʫʱʝʩʪʚʘ, ʦʩʪʘʶʪʩʷ ʟʘ ʣʠʟʠʥʛʦʜʘʪʝʣʝʤ. 

       ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʣʠʟʠʥʛʘ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ 

ʃʠʟʠʥʛ ʚ ʫʩʣʦʚʠʷʭ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʚʝʩʴʤʘ ʚʳʛʦʜʝʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʦʢʫʧʢʦʡ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʢʨʝʜʠʪ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʦʥ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʦʢʨʘʱʘʝʪ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʨʠʩʢʠ. ʆʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 

ʯʪʦ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʚʟʷʪʦʝ ʚ ʣʠʟʠʥʛ, ʛʦʨʘʟʜʦ ʪʨʫʜʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʧʦ 

ʥʘʟʥʘʯʝʥʠʶ, ʯʝʤ ʢʨʝʜʠʪ. ɸ ʚ ʩʣʫʯʘʝ ʙʘʥʢʨʦʪʩʪʚʘ ʣʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʷ 

ʣʠʟʠʥʛʦʜʘʪʝʣʴ ʚʦʦʙʱʝ ʥʠʯʝʛʦ ʥʝ ʪʝʨʷʝʪ. ɽʩʣʠ ʢʨʝʜʠʪʦʨʫ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʩʚʦʠ ʜʝʥʴʛʠ, ʪʨʝʙʫʝʪʩʷ ʧʨʦʡʪʠ ʚʩʶ ʜʣʠʪʝʣʴʥʫʶ ʧʨʦʮʝʜʫʨʫ 

ʙʘʥʢʨʦʪʩʪʚʘ, ʪʦ ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʣʠʟʠʥʛʦʜʘʪʝʣʶ ʚʳʩʦʢʦʣʠʢʚʠʜʥʘʷ ʪʝʭʥʠʢʘ 

ʤʦʞʝʪ ʙʳʪʴ ʠʤ ʩʨʘʟʫ ʞʝ ʧʨʦʜʘʥʘ ʠʣʠ ʧʝʨʝʜʘʥʘ ʜʨʫʛʦʤʫ ʣʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʶ. 

ʌʠʥʘʥʩʦʚʘʷ ʞʝ ʬʫʥʢʮʠʷ ʣʠʟʠʥʛʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʬʦʨʤʦʡ 

ʚʣʦʞʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʚ ʦʩʥʦʚʥʳʝ ʬʦʥʜʳ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʢ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʢʘʥʘʣʘʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʪʘʢʠʤ, ʢʘʢ ʙʶʜʞʝʪʥʳʝ ʩʨʝʜʩʪʚʘ, 

ʩʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʡ, ʜʦʣʛʦʩʨʦʯʥʳʡ ʢʨʝʜʠʪ ʠ ʜʨʫʛʠʝ ʠʩʪʦʯʥʠʢʠ. 
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ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʬʫʥʢʮʠʠ ʣʠʟʠʥʛʘ 

ʧʨʠʥʘʜʣʝʞʠʪ ʚʝʜʫʱʘʷ ʨʦʣʴ. ʇʨʝʜʧʨʠʷʪʠʝ-ʣʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʴ, ʦʙʨʘʱʘʷʩʴ ʢ 

ʣʠʟʠʥʛʫ ʧʦ ʬʠʥʘʥʩʦʚʳʤ ʤʦʪʠʚʘʤ, ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʥʝʛʦ ʠʤʫʱʝʩʪʚʦʤ ʙʝʟ ʝʜʠʥʦʚʨʝʤʝʥʥʦʡ ʤʦʙʠʣʠʟʘʮʠʠ ʥʘ ʵʪʠ 

ʮʝʣʠ ʩʦʙʩʪʚʝʥʥʳʭ ʠʣʠ ʧʨʠʚʣʝʯʝʥʠʷ ʟʘʝʤʥʳʭ ʩʨʝʜʩʪʚ. ʃʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʴ 

ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʦʪ ʝʜʠʥʦʚʨʝʤʝʥʥʦʡ ʧʦʣʥʦʡ ʦʧʣʘʪʳ ʩʪʦʠʤʦʩʪʠ ʠʤʫʱʝʩʪʚʘ, ʯʪʦ 

ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʝʪ ʣʠʟʠʥʛ ʦʪ ʦʙʳʯʥʦʡ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ. ʃʠʟʠʥʛ ʤʦʞʝʪ ʦʪʢʨʳʚʘʪʴ 

ʜʦʩʪʫʧ ʢ ʥʫʞʥʦʤʫ ʠʤʫʱʝʩʪʚʫ ʢʘʢ ʚ ʩʣʫʯʘʝ ʢʘʢʠʭ-ʣʠʙʦ ʢʨʝʜʠʪʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, 

ʪʘʢ ʠ ʚ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʚʣʝʯʝʥʠʷ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʟʘʝʤʥʳʭ ʩʨʝʜʩʪʚ. ʉ 

ʧʦʤʦʱʴʶ ʣʠʟʠʥʛʘ ʚ ʯʠʩʣʦ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚʦʚʣʝʢʘʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʝ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʣʠʙʦ ʥʝ ʠʤʝʶʪ ʬʠʥʘʥʩʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʦʙʨʝʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʣʠʙʦ ʚ ʩʠʣʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʮʠʢʣʘ ʥʝ ʥʫʞʜʘʶʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʚʣʘʜʝʥʠʠ ʠʤʠ. 

ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʦʛʦʚʦʨʘ ʣʠʟʠʥʛʘ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʫ ʣʠʟʠʥʛʦʜʘʪʝʣʷ ʩʚʦʙʦʜʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʠʣʠ 

ʜʦʩʪʫʧ ʢ ʜʝʥʴʛʘʤ ʜʨʫʛʠʭ ʬʠʥʘʥʩʦʚʳʭ ʩʪʨʫʢʪʫʨ. ɺ ʥʘʰʠʭ ʫʩʣʦʚʠʷʭ, ʢʘʢ 

ʧʦʢʘʟʳʚʘʝʪ ʧʝʨʚʳʡ ʦʧʳʪ ʩʦʟʜʘʥʠʷ ʣʠʟʠʥʛʦʚʳʭ ʢʦʤʧʘʥʠʡ ʚ ʩʪʨʘʥʝ, ʪʘʢʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʷʚʣʷʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʙʘʥʢʠ, ʢʨʝʜʠʪʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʠʣʠ ʜʦʯʝʨʥʠʝ 

ʣʠʟʠʥʛʦʚʳʝ ʢʦʤʧʘʥʠʠ, ʩʦʟʜʘʥʥʳʝ ʧʨʠ ʙʘʥʢʘʭ ʠʣʠ ʩ ʠʭ ʫʯʘʩʪʠʝʤ. 

ɺʝʩʴʤʘ ʚʘʞʥʳʡ ʤʦʤʝʥʪ ʣʠʟʠʥʛʘ - ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʣʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʟʘ ʩʯʝʪ ʧʨʘʚʠʣʴʥʦʛʦ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʥʘʯʠʩʣʝʥʠʷ 

ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ ʦʪʯʠʩʣʝʥʠʡ. ɺ ʪʨʘʜʠʮʠʦʥʥʦʤ ʧʦʨʷʜʢʝ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʝ 

ʦʪʯʠʩʣʝʥʠʷ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʩʧʠʩʳʚʘʣʠʩʴ ʥʘ ʠʟʜʝʨʞʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʨʘʚʥʦʤʝʨʥʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʩʨʦʢʘ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʯʪʦ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʧʨʠʚʦʜʠʣʦ ʢ ʥʝʜʦʘʤʦʨʪʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ, ʘ ʩ 

ʜʨʫʛʦʡ - ʥʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʦʟʜʘʥʠʶ ʬʠʥʘʥʩʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʠʭ 

ʫʩʢʦʨʝʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ. 

ʆʜʥʘʢʦ ʥʘʯʠʥʘʷ ʩ 1 ʷʥʚʘʨʷ 1997 ʛ. ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 5 ʤʘʷ 1997 ʛ. 

ˉ 685 ʩʠʩʪʝʤʘ ʥʘʯʠʩʣʝʥʠʷ ʘʤʦʨʪʠʟʘʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʘ. ɺʦ-

ʧʝʨʚʳʭ, ʨʝʟʢʦ ʫʤʝʥʴʰʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʛʨʫʧʧ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʛʦʜʦʚʳʭ ʥʦʨʤ ʘʤʦʨʪʠʟʘʮʠʠ, ʚʦ-ʚʪʦʨʳʭ, ʩʦʢʨʘʱʝʥʳ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʝ ʩʨʦʢʠ ʠʭ 

ʩʣʫʞʙʳ, ʠ, ʚ-ʪʨʝʪʴʠʭ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ, ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ 

ʬʠʥʘʥʩʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʧʨʝʜʧʨʠʷʪʠʷʤ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤ ʧʨʝʜʦʩʪʘʚʣʝʥʦ 

ʧʨʘʚʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʫʩʢʦʨʝʥʥʦʡ ʘʤʦʨʪʠʟʘʮʠʠ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʩʨʦʢʘʤʠ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʧʝʨʝʥʝʩʝʥʠʝ 

ʙʘʣʘʥʩʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʥʘ ʠʟʜʝʨʞʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʪʝʤ 

ʩʘʤʳʤ ʩʦʟʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷʤ ʚ ʫʩʢʦʨʝʥʠʠ ʦʙʥʦʚʣʝʥʠʷ ʠ 

ʪʝʭʥʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʘʢʪʠʚʥʦʡ ʯʘʩʪʠ ʠʭ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ: 

ʤʘʰʠʥ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʇʨʠ ʵʪʦʤ ʩ ʚʚʝʜʝʥʠʝʤ 

ʫʩʢʦʨʝʥʥʦʡ ʘʤʦʨʪʠʟʘʮʠʠ ʥʦʨʤʘ ʛʦʜʦʚʳʭ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ ʦʪʯʠʩʣʝʥʠʡ ʤʦʞʝʪ 

ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʢʦʨʝʥʠʷ ʜʦ 2 ʨʘʟ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʯʪʦ ʢʘʩʘʝʪʩʷ 

ʘʢʪʠʚʥʦʡ ʯʘʩʪʠ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʙʲʝʢʪ 

ʬʠʥʘʥʩʦʚʦʛʦ ʣʠʟʠʥʛʘ, ʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ 
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ʦʪ 27 ʠʶʣʷ 1996 ʛ. ˉ 752 ʚ ʜʦʛʦʚʦʨʝ ʣʠʟʠʥʛʘ ʧʦ ʩʦʛʣʘʰʝʥʠʶ ʩʪʦʨʦʥ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʢʦʨʝʥʥʦʡ ʘʤʦʨʪʠʟʘʮʠʠ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʜʦ 3 ʨʘʟ ʚʳʰʝ ʥʦʨʤʳ. ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʧʦʜʪʚʝʨʞʜʝʥʦ ʠ ʥʦʚʳʤ ɿʘʢʦʥʦʤ ʦʪ 29 

ʦʢʪʷʙʨʷ 1998 ʛ. ˉ 164-ʌɿ "ʆ ʬʠʥʘʥʩʦʚʦʡ ʘʨʝʥʜʝ (ʣʠʟʠʥʛʝ)". 

ʇʨʠʤʝʥʝʥʠʝ ʫʩʢʦʨʝʥʥʦʡ ʘʤʦʨʪʠʟʘʮʠʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʝʜʝʪ ʢ 

ʫʩʢʦʨʝʥʠʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʤʦʨʪʠʟʘʮʠʦʥʥʦʛʦ ʬʦʥʜʘ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʘʢʪʠʚʥʦʡ 

ʯʘʩʪʠ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʘʟʳ ʚ ʮʝʣʦʤ, ʩ ʜʨʫʛʦʡ - ʩʦʟʜʘʝʪ 

ʩʪʠʤʫʣ ʧʨʝʜʧʨʠʷʪʠʷʤ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤ ʢ ʫʤʝʥʴʰʝʥʠʶ ʠʭ ʥʘʣʦʛʦʦʙʣʘʛʘʝʤʦʡ 

ʙʘʟʳ. ɺ ʵʪʦʤ ʠ ʩʦʩʪʦʠʪ ʦʜʠʥ ʠʟ ʥʘʣʦʛʦʚʳʭ ʵʬʬʝʢʪʦʚ ʣʠʟʠʥʛʘ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʥʘʣʦʛʦʦʙʣʘʛʘʝʤʫʶ ʧʨʠʙʳʣʴ ʫʤʝʥʴʰʠʪʴ ʨʘʥʴʰʝ, ʯʝʤ ʧʦʩʪʫʧʠʪ ʘʤʦʨʪʠʟʘʮʠʦʥʥʘʷ 

ʯʘʩʪʴ ʚ ʩʦʩʪʘʚʝ ʣʠʟʠʥʛʦʚʦʛʦ ʧʣʘʪʝʞʘ. 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʠʟʠʥʛʦʚʦʡ ʦʧʝʨʘʮʠʠ ʧʨʦʚʦʜʠʪʩʷ ʧʫʪʝʤ 

ʩʨʘʚʥʝʥʠʷ ʥʘʩʪʦʷʱʝʡ ʩʪʦʠʤʦʩʪʠ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ ʧʨʠ ʣʠʟʠʥʛʦʚʦʡ ʦʧʝʨʘʮʠʠ ʩ 

ʜʝʥʝʞʥʳʤ ʧʦʪʦʢʦʤ ʧʦ ʘʥʘʣʦʛʠʯʥʦʤʫ ʚʠʜʫ ʙʘʥʢʦʚʩʢʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ (ʤʝʪʦʜʠʢʘ 

ʠ ʧʨʠʤʝʨ ʪʘʢʦʛʦ ʩʨʘʚʥʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥʳ ʥʠʞʝ). ʕʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʢʨʠʪʝʨʠʝʚ ʣʠʟʠʥʛʦʚʦʡ ʩʜʝʣʢʠ.  

ʉʪʦʠʤʦʩʪʴ ʬʠʥʘʥʩʦʚʦʛʦ ʣʠʟʠʥʛʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʩʪʦʠʤʦʩʪʠ ʙʘʥʢʦʚʩʢʦʛʦ 

ʢʨʝʜʠʪʘ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʛʦ ʥʘ ʘʥʘʣʦʛʠʯʥʳʡ ʧʝʨʠʦʜ, ʠʥʘʯʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʳʛʦʜʥʝʝ ʧʦʣʫʯʠʪʴ ʜʦʣʛʦʩʨʦʯʥʳʡ ʙʘʥʢʦʚʩʢʠʡ ʢʨʝʜʠʪ ʜʣʷ ʧʦʢʫʧʢʠ ʘʢʪʠʚʘ ʚ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʦʛʦ ʣʠʟʠʥʛʘ 

ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʷʚʣʝʥʳ ʪʘʢʠʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʠʥʠʤʠʟʠʨʫʶʪ ʝʛʦ 

ʩʪʦʠʤʦʩʪʴ. 

ʂʘʢ ʠ ʚ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʩʣʝʜʫʝʪ 

ʫʩʪʘʥʦʚʠʪʴ ʩʪʦʠʤʦʩʪʴ ʟʘʝʤʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʧʨʠʚʣʝʢʘʝʤʦʛʦ ʥʘ ʦʩʥʦʚʝ ʩʪʘʚʢʠ 

ʣʠʟʠʥʛʦʚʳʭ ʧʣʘʪʝʞʝʡ (ʉʬʣ). ʕʪʘ ʩʪʘʚʢʘ ʚʢʣʶʯʘʝʪ ʜʚʝ ʩʦʩʪʘʚʣʷʶʱʠʝ:  

- ʧʦʩʪʝʧʝʥʥʳʡ ʚʦʟʚʨʘʪ ʩʫʤʤʳ ʦʩʥʦʚʥʦʛʦ ʜʦʣʛʘ (ʛʦʜʦʚʘʷ ʥʦʨʤʘ ʘʤʦʨʪʠʟʘʮʠʠ 

ʘʢʪʠʚʘ (ʅɸ), ʧʨʠʚʣʝʯʝʥʥʦʛʦ ʥʘ ʫʩʣʦʚʠʷʭ ʬʠʥʘʥʩʦʚʦʛʦ ʣʠʟʠʥʛʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʢʦʪʦʨʳʤ ʘʢʪʠʚ ʧʦʩʣʝ ʝʛʦ ʦʧʣʘʪʳ ʧʝʨʝʜʘʝʪʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʘʨʝʥʜʘʪʦʨʘ);  

- ʩʪʦʠʤʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʣʠʟʠʥʛʦʚʦʛʦ ʜʦʣʛʘ. 

 

ʋɼʂ 24.5 

 

ʉʅɽɻ ʂɸʂ ʀʅɼʀʂɸʊʆʈ ɿɸɻʈʗɿʅɽʅʅʆʉʊʀ ʆʂʈʋɾɸʖʑɽʁ 

ʇʈʀʈʆɼʅʆʁ ʉʈɽɼʓ ɻ. ʆʄʉʂɸ ʀ ʆɹʃɸʉʊʀ 

 

ɼʝʨʛʘʯʸʚʘ ʀ.ʅ., ʟʘʚ. ʢʘʬ. ɽʅʠʆʇɼ ʆʀɺʊ, ʢ.ʧʝʜ.ʥ. ʜʦʮʝʥʪ. 

ʊʨʦʮ ɸ.ɸ., ʊʠʩʣʝʥʢʦ ɺ.ɺ, ʩʪʫʜʝʥʪʳ ʆʀɺʊ (ʬʠʣʠʘʣ) ʌɹʆʋ ɺʇʆ ʅɻɸɺʊ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʥʝʛʘ ʠ ʝʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʢʘʢ ʠʥʜʠʢʘʪʦʨʘ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʨʝʜʣʦʞʝʥʘ ʪʘʙʣʠʮʘ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

 

ʉʥʝʛʦʚʦʡ ʧʦʢʨʦʚ ʥʘʢʘʧʣʠʚʘʝʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ  ʚʝʱʝʩʪʚʘ, 

ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʘʪʤʦʩʬʝʨʫ. ɸʥʪʨʦʧʦʛʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ ʚ 

ʛʦʨʦʜʝ ʷʚʣʷʶʪʩʷ ʪʨʘʥʩʧʦʨʪ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, 
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ʪʝʧʣʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. ɺʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ, ʚʳʙʨʘʩʳʚʘʝʤʳʝ ʧʨʦʤʳʰʣʝʥʥʳʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʚʳʭʣʦʧʳ  ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʩʥʝʛʫ ʠ ʩ ʪʘʣʳʤʠ 

ʚʦʜʘʤʠ ʧʦʩʪʫʧʘʶʪ ʚ ʦʪʢʨʳʪʳʝ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʦʝʤʳ, ʟʘʛʨʷʟʥʷʷ ʠʭ. ʀʟʤʝʥʷʝʪʩʷ 

ʩʦʩʪʘʚ ʩʥʝʛʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʥʝʛ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʚʦʝʦʙʨʘʟʥʳʡ  

ʠʥʜʠʢʘʪʦʨ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [1, 2]. 

ɺ ʧʨʦʤʳʰʣʝʥʥʦʤ ʛʦʨʦʜʝ ʆʤʩʢʝ ʜʦʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʩʨʝʜʠ ʚʩʝʭ 

ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʝʚʳʰʘʝʪ 60% ʚ ʧʦʩʣʝʜʥʠʝ 

ʧʷʪʴ ʣʝʪ.  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʥʝʛ ʙʳʣ ʦʪʦʙʨʘʥ ʚ ʥʝʩʢʦʣʴʢʠʭ ʫʯʘʩʪʢʘʭ ʆʤʩʢʘ ʠ 

ʦʙʣʘʩʪʠ. 

ɸʥʘʣʠʟʳ ʦʙʨʘʟʮʦʚ ʩʥʝʛʘ ʧʨʦʚʦʜʠʣʠ ʚ ʥʘʫʯʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʆʤʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ 

ʤʝʪʦʜʠʢʝ. ʉʥʝʛ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʙʠʨʘʣʠ ʦʢʦʣʦ ʦʩʪ. ʄʘʛʠʩʪʨʘʣʴʥʘʷ ʠ ʦʩʪ. 

ɹʫʣʴʚʘʨ ɿʝʣʝʥʳʡ, ʘ ʪʘʢʞʝ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʉʥʝʛ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʀʩʩʣʝʜʫʷ ʧʨʦʙʳ ʩʥʝʛʘ, ʩʦʙʨʘʥʥʦʛʦ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʪʝʧʝʥʠ ʠ ʭʘʨʘʢʪʝʨʝ ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ.   

 ʎʝʣʴ ʨʘʙʦʪʳ - ʵʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʱʝʡ ʭʠʤʠʯʝʩʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʩʥʝʛʘ ʚ 

ʛ. ʆʤʩʢʝ ʠ ʦʙʣʘʩʪʠ  ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ  ʥʘ ʥʘʣʠʯʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. 

 ɿʘʜʘʯʠ:  

1.  ʀʟʫʯʠʪʴ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʪʘʣʦʡ ʚʦʜʳ  

2.  ʇʦʩʪʘʚʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪ; 

3.  ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʘ. 

 ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʆʙʱʘʷ ʭʠʤʠʯʝʩʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʩʥʝʛʘ. 

 ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʇʨʦʙʳ ʩʥʝʛʘ ʩ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʛʦʨʦʜʘ ʆʤʩʢʘ 

ʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

 ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʊʝʦʨʝʪʠʯʝʩʢʠʡ (ʠʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ, ʧʦʩʪʘʥʦʚʢʘ ʮʝʣʝʡ ʠ 
ʟʘʜʘʯ). 

2. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ (ʧʦʩʪʘʥʦʚʢʘ ʦʧʳʪʦʚ). 

3. ʕʤʧʠʨʠʯʝʩʢʠʡ (ʥʘʙʣʶʜʝʥʠʝ, ʦʧʠʩʘʥʠʝ ʠ ʦʙʲʷʩʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘ). 

  ʆʙʦʨʫʜʦʚʘʥʠʝ ʠ ʨʝʘʢʪʠʚʳ: 

1. ʇʨʦʙʳ 

2. ʇʨʦʙʠʨʢʠ 

3. ʌʠʣʴʪʨʳ 

4. ʈʝʘʢʪʠʚʳ ( K3[Fe(CN)6]; NH4OH; Pb(NO3)2;  KI) 

 ʍʦʜ ʨʘʙʦʪʳ:  

1. ʆʧʨʝʜʝʣʠʪʴ ʫʯʘʩʪʢʠ  ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙ ʩʥʝʛʘ. 

2. ʆʩʫʱʝʩʪʚʠʪʴ ʦʪʙʦʨ ʧʨʦʙ ʩʥʝʛʘ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʜʚʠʞʝʥʠʝʤ.  

3. ʈʘʩʪʦʧʠʪʴ ʩʥʝʛ. ʊʘʣʫʶ ʚʦʜʫ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʣʠʯʠʷ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. 
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 ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 3 ʧʨʦʙʳ ʩʥʝʛʘ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ ʆʤʩʢʘ ʠ ʦʙʣʘʩʪʠ: 

ʇʨʦʙʘ ˉ 1. ʧʨʦʝʟʞʘʷ ʯʘʩʪʴ ʦʢʦʣʦ ʦʩʪ. ʄʘʛʠʩʪʨʘʣʴʥʦʡ 

ʇʨʦʙʘ ˉ 2. ʧʨʦʝʟʞʘʷ ʯʘʩʪʴ ʦʢʦʣʦ ʦʩʪ. ɹʫʣʴʚʘʨ ɿʝʣʝʥʳʡ 

ʇʨʦʙʘ ˉ 3. ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ (ʩ. ʇʦʙʝʜʠʪʝʣʴ) 

ɺʩʝ ʧʨʦʙʳ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʛʨʫʧʧʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʜʘʣʝʥʥʦʩʪʠ 

ʦʪ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʜʚʠʞʝʥʠʝʤ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʨʘʩʪʘʷʚʰʠʡ ʩʥʝʛ ʠ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ, ʥʝ ʩʦʜʝʨʞʘʱʫʶ ʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ. 

ɺʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ ʪʘʣʦʡ ʚʦʜʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝ ʩʦʙʨʘʥʥʳʝ ʧʨʦʙʳ ʩʥʝʛʘ ʚ 

ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʩʦʜʝʨʞʘʣʠ ʚʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ. ʅʘʠʙʦʣʝʝ ʛʨʷʟʥʦʡ ʦʢʘʟʘʣʘʩʴ 

ʚʦʜʘ, ʧʦʣʫʯʝʥʥʘʷ ʠʟ ʩʥʝʛʘ ʚ ʨʘʡʦʥʝ ʧʨʦʙʳ ˉ 2, ʤʝʥʝʝ ʟʘʛʨʷʟʥʝʥʘ ʚʦʜʘ ʧʨʦʙʳ ˉ 

1 ʠ ʚʦʜʘ ʧʨʦʙʳ ˉ 3 ʚʠʟʫʘʣʴʥʦ ʥʝ ʟʘʛʨʷʟʥʝʥʘ. ʇʨʠʥʝʩʣʠ ʩʥʝʛ ʚ ʧʦʤʝʱʝʥʠʝ ʠ 

ʨʘʩʪʦʧʠʣʠ ʝʛʦ.  

ʄʳ ʠʩʩʣʝʜʦʚʘʣʠ ʥʘʣʠʯʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʜʘʥʥʳʭ ʦʙʨʘʟʮʘʭ ʚʦʜʳ.   

 ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʳʪʘ ʩʫʙʩʪʨʘʪʘʤ ʧʨʠʩʚʘʠʚʘʶʪ ʦʜʠʥ ʠʟ 

ʯʝʪʳʨʝʭ ʫʨʦʚʥʝʡ ʟʘʛʨʷʟʥʝʥʠʷ  

1. ʉʣʘʙʦʝ ʟʘʛʨʷʟʥʝʥʠʝ 

2. ʉʨʝʜʥʝʝ ʟʘʛʨʷʟʥʝʥʠʝ 

3. ʉʠʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʢʘʞʜʦʡ ʧʨʦʙʝ ʟʘʥʦʩʠʣʠ ʚ ʪʘʙʣʠʮʫ (ʪʘʙʣ.1).  
ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʘʥʘʣʠʟʫ ʧʨʦʙ ʩʥʝʛʘ 

ʀʦʥ 

ʦʧʨʝʜʝʣʷʝʤ

ʳʡ ʚ ʧʨʦʙʝ 

ʇʨʦʙʘ ˉ1 ʇʨʦʙʘ ˉ2 ʇʨʦʙʘ ˉ3 

Fe
2+ 

ʇʨʠʩʫʪʩʪʚʫʝʪ ʇʨʠʩʫʪʩʪʚʫʝʪ 
ʇʨʠʩʫʪʩʪʚʫʝʪ ʥʝ 

ʟʥʘʯʠʪʝʣʴʥʦ 

Zn
2+ ɿʥʘʯʠʪʝʣʴʥʦ 

ʧʨʠʩʫʪʩʪʚʫʝʪ 

ɿʥʘʯʠʪʝʣʴʥʦ 

ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʇʨʠʩʫʪʩʪʚʫʝʪ ʥʝ 

ʟʥʘʯʠʪʝʣʴʥʦ 

Cu
2+ 

ʅʝ ʥʘʙʣʶʜʘʣʦʩʴ ʅʝ ʥʘʙʣʶʜʘʣʦʩʴ ʅʝ ʥʘʙʣʶʜʘʣʦʩʴ 

Pb
2+ 

ʇʨʠʩʫʪʩʪʚʫʝʪ ʧʨʠʩʫʪʩʪʚʫʝʪ 
ʇʨʠʩʫʪʩʪʚʫʝʪ ʥʝ 

ʟʥʘʯʠʪʝʣʴʥʦ 

SO4
2- 

ʅʝ ʥʘʙʣʶʜʘʣʦʩʴ ʅʝ ʥʘʙʣʶʜʘʣʦʩʴ ʅʝ ʥʘʙʣʶʜʘʣʦʩʴ 

NH4
+ 

ʇʨʠʩʫʪʩʪʚʫʝʪ ʇʨʠʩʫʪʩʪʚʫʝʪ 
ʇʨʠʩʫʪʩʪʚʫʝʪ ʥʝ 

ʟʥʘʯʠʪʝʣʴʥʦ 

pH 4.0 5.0 5.6 

ʋʨʦʚʝʥʴ 

ʟʘʛʨʷʟʥʝʥʠʷ 

ʉʠʣʴʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ 

ʉʠʣʴʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ 
ʉʣʘʙʦʝ ʟʘʛʨʷʟʥʝʥʠʝ 

 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʤʳ ʩʜʝʣʘʣʠ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ, ʯʪʦ ʩʥʝʛ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʛʦʨʦʜʘ ʆʤʩʢʘ ʠ ʦʙʣʘʩʪʠ. 

ʀʪʘʢ, ʥʘʠʙʦʣʴʰʝʡ ʪʦʢʩʠʯʥʦʩʪʴʶ ʩʥʝʛʘ ʛʦʨʦʜʘ ʆʤʩʢʘ ʠ ʦʙʣʘʩʪʠ ʦʙʣʘʜʘʶʪ 

ʧʨʦʙʳ, ʚʟʷʪʳʝ  ʚʜʦʣʴ ʘʚʪʦʩʪʨʘʜʳ ʦʢʦʣʦ ʦʩʪ. ʄʘʛʠʩʪʨʘʣʴʥʘʷ ʠ ʦʩʪ. ɹʫʣʴʚʘʨ 

ɿʝʣʝʥʳʡ, ʢʦʪʦʨʳʝ ʠʩʧʳʪʳʚʘʶʪ ʙʦʣʴʰʫʶ ʪʨʘʥʩʧʦʨʪʥʫʶ ʥʘʛʨʫʟʢʫ. ʄʝʥʴʰʝʡ 



59 

 

ʩʪʝʧʝʥʴʶ ʭʠʤʠʯʝʩʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʦʪʣʠʯʘʶʪʩʷ ʧʨʦʙʳ ʩʥʝʛʘ ˉ3, ʚʟʷʪʳʝ ʚ 

ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

 ɺ ʠʪʦʛʝ, ʤʳ ʧʦʧʳʪʘʣʠʩʴ ʧʨʦʩʣʝʜʠʪʴ ʚʣʠʷʥʠʝ ʦʙʱʝʡ ʪʦʢʩʠʯʥʦʩʪʴʶ ʩʥʝʛʘ, 

ʢʦʪʦʨʘʷ ʚʳʟʚʘʥʘ ʧʨʠʩʫʪʩʪʚʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʦʜʥʦʟʥʘʯʥʦ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʥʝʛ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʆʤʩʢʘ 

ʟʘʛʨʷʟʥʷʝʪʩʷ ʚʨʝʜʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʚʳʙʨʘʩʳʚʘʝʤʳʤʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ, ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʭʠʤʠʯʝʩʢʠʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʩʥʝʛʘ, ʮʝʥʥʳʡ 

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʣʦʛʠʠ. ʉʠʣʴʥʘʷ  ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʦʪʤʝʯʝʥʘ ʚ ʧʨʦʙʘʭ ˉ1 ʠ 

ˉ2, ʚʟʷʪʳʭ ʦʢʦʣʦ ʦʩʪʘʥʦʚʦʢ ʄʘʛʠʩʪʨʘʣʴʥʘʷ ʠ ɹʫʣʴʚʘʨ ɿʝʣʝʥʳʡ, ʧʦʵʪʦʤʫ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʆʤʩʢʝ ʷʚʣʷʝʪʩʷ  

ʘʚʪʦʪʨʘʥʩʧʦʨʪ. 

 
ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
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ʋɼʂ 504.06 

 

ɺʈɽɼ ʀ ʇʆʃʔɿɸ ʍʆʃɽʉʊɽʈʀʅɸ 

 

ɼʝʨʛʘʯʸʚʘ ʀ.ʅ., ʥʘʫʯ. ʨʫʢ., ʟʘʚ. ʢʘʬ. ɽʅʠʆʇɼ ʆʀɺʊ, ʢ.ʧ.ʥ. ʜʦʮʝʥʪ  

ɸʩʪʘʧʦʚʘ ɸ.ɸ., ʩʪʫʜʝʥʪʢʘ ʆʀɺʊ (ʬʠʣʠʘʣ) ʌɹʆʋ ɺʇʆ ʅɻɸɺʊ 

 

ɸʥʥʦʪʘʮʠʷ. ʆʩʥʦʚʥʘʷ ʪʝʤʘ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʭʦʣʝʩʪʝʨʠʥ 

ʙʳʚʘʝʪ ʜʚʫʭ ʚʠʜʦʚ: çʭʦʨʦʰʠʡè ʠ çʧʣʦʭʦʡè. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʭʦʣʝʩʪʝʨʠʥʘ, ʘ ʪʘʢ ʞʝ ʧʨʠʚʝʜʝʥ ʩʧʠʩʦʢ ʧʨʦʜʫʢʪʦʚ ʩ ʝʛʦ 

ʩʦʜʝʨʞʘʥʠʝʤ. ɺʳʷʚʣʝʥʳ ʬʘʢʪʦʨʳ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʃʅɺ ʠ ʃɺʇ. ʆʧʨʝʜʝʣʝʥʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʣʠʧʦʧʨʦʪʝʠʜʘʤʠ ʠ ʟʜʦʨʦʚʴʝʤ ʯʝʣʦʚʝʢʘ. 
 

ʏʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʠʣ ʠʟ ʞʝʣʯʥʳʭ ʢʘʤʥʝʡ ʧʣʦʪʥʦʝ ʙʝʣʦʝ ʚʝʱʝʩʪʚʦ, 

ʦʙʣʘʜʘʚʰʝʝ ʩʚʦʡʩʪʚʘʤʠ ʞʠʨʦʚ, ʥʦʩʠʣ ʠʤʷ ʇʫʣʝʪʴʝ ʜʝ ʣʘ ʉʘʣʴ. ʄʠʰʝʣʴ 

ʐʝʚʨʝʣʴ, ʚʳʜʝʣʠʣ ʵʪʦ ʩʦʝʜʠʥʝʥʠʝ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʠ ʥʘʟʚʘʣ ʝʛʦ ʭʦʣʝʩʪʝʨʠʥʦʤ. ɺ 

1859 ʛʦʜʫ ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʭʦʣʝʩʪʝʨʠʥ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʢʣʘʩʩʫ ʩʧʠʨʪʦʚ, ʚ 

ʩʚʷʟʠ, ʩ ʯʝʤ ʝʛʦ ʧʝʨʝʠʤʝʥʦʚʘʣʠ ʚ çʭʦʣʝʩʪʝʨʦʣè. ɺʦ ʤʥʦʛʠʭ ʷʟʳʢʘʭ ʩʦʭʨʘʥʠʣʦʩʴ 

ʩʪʘʨʦʝ ʥʘʟʚʘʥʠʝ ï ʵʪʦ ʭʦʣʝʩʪʝʨʠʥ. 

ʇʨʠ ʫʧʦʤʠʥʘʥʠʠ ʩʣʦʚʘ ʭʦʣʝʩʪʝʨʠʥ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʣʶʜʝʡ ʚʦʟʥʠʢʘʶʪ 

ʘʩʩʦʮʠʘʮʠʠ ʩ ʛʠʧʝʨʪʦʥʠʝʡ, ʠʥʩʫʣʴʪʦʤ ʠ ʠʥʬʘʨʢʪʦʤ. ʕʪʠ ʣʶʜʠ ʥʝ ʠʤʝʶʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʘʩʪʦʷʱʝʤ ʧʨʝʜʥʘʟʥʘʯʝʥʠʠ ʭʦʣʝʩʪʝʨʠʥʘ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ 

ʥʘʰʝʤʫ ʦʨʛʘʥʠʟʤʫ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤ ʭʦʣʝʩʪʝʨʠʥ, ʙʝʟ ʥʝʛʦ ʦʥ ʥʝ ʤʦʞʝʪ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ, ʪʘʢ ʢʘʢ ʦʥ ʫʯʘʩʪʚʫʝʪ ʚ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʦʨʛʘʥʠʟʤʘ. 

ʀʪʘʢ, ʧʨʝʞʜʝ ʯʝʤ ʛʦʚʦʨʠʪʴ ʦ ʚʨʝʜʝ ʠ ʧʦʣʴʟʝ, ʜʘʜʠʤ ʦʧʨʝʜʝʣʝʥʠʝ ʵʪʦʤʫ 

ʥʝʦʜʥʦʟʥʘʯʥʦʤʫ ʚʝʱʝʩʪʚʫ.  
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ʍʦʣʝʩʪʝʨʠʥ  ï ʵʪʦ ʦʨʛʘʥʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʧʨʠʨʦʜʥʳʡ ʞʠʨʥʳʡ 

(ʣʠʧʦʬʠʣʴʥʳʡ) ʩʧʠʨʪ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥʘʭ ʚʩʝʭ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʙʝʟʲʷʜʝʨʥʳʭ (ʧʨʦʢʘʨʠʦʪʳ). ʅʝʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ, 

ʨʘʩʪʚʦʨʠʤ ʚ ʞʠʨʘʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ. ɺ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʬʦʨʤʝ 

ʭʦʣʝʩʪʝʨʠʥ ʥʘʧʦʤʠʥʘʝʪ ʞʝʤʯʫʞʥʳʝ ʧʣʘʩʪʠʥʢʠ, ʚʦʩʢʦʦʙʨʘʟʥʳʝ ʥʘ ʦʱʫʧʴ [2].  

ʍʠʤʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ ʭʦʣʝʩʪʝʨʠʥʘ: C27H46O. 

ʆʢʦʣʦ 80 % ʭʦʣʝʩʪʝʨʠʥʘ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʩʘʤʠʤ ʦʨʛʘʥʠʟʤʦʤ:      

Å ʧʝʯʝʥʴʶ; 

Å ʢʠʰʝʯʥʠʢʦʤ;  

Å ʧʦʯʢʘʤʠ; 

Å ʥʘʜʧʦʯʝʯʥʠʢʘʤʠ; 

Å ʧʦʣʦʚʳʤʠ ʞʝʣʝʟʘʤʠ. 

ʆʩʪʘʣʴʥʳʝ 20 % ʧʦʩʪʫʧʘʶʪ ʩ ʧʠʱʝʡ. ɺ ʦʨʛʘʥʠʟʤʝ ʥʘʭʦʜʠʪʩʷ 80 % 

ʩʚʦʙʦʜʥʦʛʦ ʠ 20 % ʩʚʷʟʘʥʥʦʛʦ ʭʦʣʝʩʪʝʨʠʥʘ.  

ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʯʘʩʪʴ  ʭʦʣʝʩʪʝʨʠʥʘ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʩʘʤʠʤ 

ʦʨʛʘʥʠʟʤʦʤ, ʘ ʯʘʩʪʴ ʧʦʧʘʜʘʝʪ ʚ ʦʨʛʘʥʠʟʤ ʩ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʧʠʱʠ. ʍʦʣʝʩʪʝʨʠʥ 

ʩʦʜʝʨʞʠʪʩʷ ʚ ʷʡʮʘʭ, ʧʝʯʝʥʠ, ʩʝʨʜʮʝ, ʧʦʯʢʘʭ, ʮʝʣʴʥʦʤ ʤʦʣʦʢʝ ʠ ʤʦʣʦʯʥʳʭ 

ʧʨʦʜʫʢʪʘʭ, ʩʣʠʚʦʯʥʦʤ ʤʘʩʣʝ ʠ ʜʨ. 

 ʉʫʪʦʯʥʘʷ ʥʦʨʤʘ ʧʨʠʝʤʘ ʭʦʣʝʩʪʝʨʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 0,6 ʛ. ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ 

ʧʦʪʨʝʙʣʝʥʠʠ ʭʦʣʝʩʪʝʨʠʥʘ ʩʚʝʨʭ ʩʫʪʦʯʥʦʡ ʥʦʨʤʳ, ʝʛʦ ʫʨʦʚʝʥʴ ʚ ʢʨʦʚʠ 

ʧʦʚʳʰʘʝʪʩʷ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʝʪʩʷ ʝʛʦ ʚʳʨʘʙʦʪʢʘ ʚ ʦʨʛʘʥʠʟʤʝ [2]. 

           ɺ ʦʩʥʦʚʥʦʤ ʭʦʣʝʩʪʝʨʠʥ ʧʨʦʜʫʮʠʨʫʝʪʩʷ ʚ ʧʝʯʝʥʠ, ʧʨʠʯʝʤ ʝʛʦ ʩʠʥʪʝʟ 

ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʨʘʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʭʦʣʝʩʪʝʨʠʥʘ, ʧʦʩʪʫʧʠʚʰʝʛʦ ʩ 

ʧʠʱʝʡ.  

ɽʩʣʠ ʫ ʯʝʣʦʚʝʢʘ ʥʘʨʫʰʝʥ ʣʠʧʠʜʥʳʡ ʦʙʤʝʥ, ʪʦ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ 

ʫʚʝʣʠʯʝʥʠʠ ʧʦʪʨʝʙʣʝʥʠʷ ʭʦʣʝʩʪʝʨʠʥʘ ʤʦʞʥʦ ʛʦʚʦʨʠʪ ʦ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʫʨʦʚʥʷ ʚ 

ʢʨʦʚʠ. ʃʠʧʠʜʥʳʡ ʦʙʤʝʥ ʤʦʞʝʪ ʥʘʨʫʰʠʪʴʩʷ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʭʨʦʥʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ, ʠʟ-ʟʘ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʨʝʞʠʤʘ ʧʠʪʘʥʠʷ,  ʘ ʪʘʢʞʝ ʦʪ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʠ ʪ.ʜ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʭʦʣʝʩʪʝʨʠʥ ʦʪʥʦʩʠʪʩʷ ʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʥʝʦʙʭʦʜʠʤʳʤ 

ʚʝʱʝʩʪʚʘʤ, ʚʳʧʦʣʥʷʶʱʠʤ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʝ ʬʫʥʢʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ, ʥʦ ʦʥ ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ. ɸ ʪʘʢʞʝ ʢʘʤʥʠ, 

ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʞʝʣʯʥʦʤ ʧʫʟʳʨʝ, ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʷʪ ʠʭ ʭʦʣʝʩʪʝʨʠʥʘ.  

ʊʘʢ ʢʘʢ ʤʦʣʝʢʫʣʘ ʭʦʣʝʩʪʝʨʠʥʘ, ʥʝʨʘʩʪʚʦʨʠʤʘ ʚ ʚʦʜʝ, ʪʦ ʭʦʣʝʩʪʝʨʠʥ 

ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʚ ʩʦʩʪʘʚʝ ʣʠʧʦʧʨʦʪʝʠʜʦʚ. ʃʠʧʦʧʨʦʪʝʠʜʳ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʢʣʘʩʩʳ [2]:  

1. ʣʠʧʦʧʨʦʪʝʠʜʳ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʃʅʇ ʠʣʠ LDL) 

2. ʣʠʧʦʧʨʦʪʝʠʜʳ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʃɺʇ ʠʣʠ HDL). 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ 

ʣʠʧʦʧʨʦʪʝʠʜʦʚ ʠ ʟʜʦʨʦʚʴʝʤ ʯʝʣʦʚʝʢʘ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʃʅʇ ʚ ʦʨʛʘʥʠʟʤʝ 

ʩʠʣʴʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʦ ʩ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʪʘʢʠʝ ʣʠʧʦʧʨʦʪʝʠʜʳ ʥʘʟʳʚʘʶʪʩʷ çʧʣʦʭʠʤʠè.  

ʃʅʇ ʤʘʣʦʨʘʩʪʚʦʨʠʤʳʝ ʠ ʚʳʜʝʣʷʶʪ ʦʩʘʜʦʢ ʢʨʠʩʪʘʣʣʦʚ ʭʦʣʝʩʪʝʨʠʥʘ ʠ 

ʬʦʨʤʠʨʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʝ ʙʣʷʰʢʠ ʚ ʩʦʩʫʜʘʭ. ɺ ʩʚʷʟʠ ʩ 
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ʵʪʠʤ ʧʦʚʳʰʘʝʪʩʷ ʨʠʩʢ ʠʥʬʘʨʢʪʘ, ʠʥʩʫʣʴʪʘ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ [2]. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʃɺʇ, ʪʦ ʙʦʣʴʰʦʝ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʟʜʦʨʦʚʳʡ ʦʨʛʘʥʠʟʤ, ʧʦʵʪʦʤʫ ʵʪʠ ʣʠʧʦʧʨʦʪʝʠʜʳ ʥʘʟʳʚʘʶʪ çʭʦʨʦʰʠʤʠè. ʊʘʢʠʝ 

ʣʠʧʦʧʨʦʪʝʠʜʳ ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʷʶʪʩʷ ʠ ʢ ʚʳʜʝʣʝʥʠʶ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʦʩʘʜʦʢ ʥʝ 

ʩʢʣʦʥʥʳ, ʯʝʤ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʟʘʱʠʱʘʶʪ ʩʦʩʫʜʳ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʝʤ ʚʳʰʝ ʩʦʜʝʨʞʘʥʠʝ ʃɺʇ, ʪʝʤ ʥʠʞʝ ʨʠʩʢ ʟʘʙʦʣʝʚʘʥʠʡ 

ʩʝʨʜʮʘ ʠ ʩʦʩʫʜʦʚ. 

ʇʝʨʝʯʠʩʣʠʤ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʃʅʇ: 

¶ ʢʫʨʝʥʠʝ; 

¶ ʟʘʩʪʦʡ ʞʝʣʯʠ ʚ ʧʝʯʝʥʠ; 

¶ ʥʝʧʨʘʚʠʣʴʥʦʝ ʧʠʪʘʥʠʝ; 

¶ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ; 

¶ ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ, ʧʝʨʝʝʜʘʥʠʝ. 

ʂ ʬʘʢʪʦʨʘʤ, ʩʥʠʞʘʶʱʠʤ ʫʨʦʚʝʥʴ ʃʅʇ, ʦʪʥʦʩʷʪʩʷ: 

¶ ʩʧʦʨʪ; 

¶ ʬʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ; 

¶ ʨʝʛʫʣʷʨʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ; 

¶ ʧʨʘʚʠʣʴʥʦʝ ʧʠʪʘʥʠʝ; 

¶ ʦʪʢʘʟ ʦʪ ʢʫʨʝʥʠʷ; 

¶ ʦʪʢʘʟ ʦʪ ʫʧʦʪʨʝʙʣʝʥʠʷ ʘʣʢʦʛʦʣʷ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʳ ʩʘʤʠ ʚʳʙʠʨʘʝʤ ʜʣʷ ʩʝʙʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʵʪʦʛʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʚʨʝʜʥʦʛʦ, ʥʦ ʩ ʜʨʫʛʦʡ ʧʦʣʝʟʥʦʛʦ ʚʝʱʝʩʪʚʘ.  

ʆʪ ʥʘʩ ʩʘʤʠʭ ʟʘʚʠʩʠʪ, ʙʫʜʝʪ ʣʠ ʭʦʣʝʩʪʝʨʠʥ ʚʨʝʜʝʥ ʜʣʷ ʥʘʩ ʠʣʠ ʥʘʦʙʦʨʦʪ 

ʙʫʜʝʪ ʧʦʤʦʛʘʪʴ ʦʨʛʘʥʠʟʤʫ ʚ ʥʦʨʤʘʣʴʥʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ 

ʙʦʣʝʟʥʝʡ ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʭʦʣʝʩʪʝʨʠʥʘ, ʥʝʦʙʭʦʜʠʤʦ ʚʦʚʨʝʤʷ 

ʧʨʦʚʝʨʷʪʴ ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʩʚʦʝʤ ʦʨʛʘʥʠʟʤʝ ʠ ʨʝʛʫʣʷʨʥʦ ʜʚʠʛʘʪʴʩʷ. 
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ʚʦʧʨʦʩʘ. ʈʘʩʢʨʳʪ ʤʝʪʦʜ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ ʢʘʢ ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʤʝʪʦʜʦʚ 

ʧʦʣʫʯʝʥʠʷ ʢʦʣʣʦʠʜʥʳʭ ʩʠʩʪʝʤ. 

  

ʂʦʣʣʦʠʜʥʳʝ ʨʘʩʪʚʦʨʳ ʠ ʟʦʣʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘʤ ʧʦʚʩʶʜʫ. ʋ ʢʦʣʣʦʠʜʥʳʭ 

ʩʠʩʪʝʤ ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʳ ʩʦʩʪʘʚʣʷʝʪ 10
-7
 ï 10

-9
 ʤ. ʉʪʝʧʝʥʴ 

ʜʠʩʧʝʨʩʥʦʩʪʠ, ʚ ʦʙʣʘʩʪʠ ʨʘʟʤʝʨʦʚ ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ (100 ʤʤʢ ï 1 ʤʤʢ), 

ʦʛʨʦʤʥʘ [1]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʢʦʣʣʦʠʜʦʚ ʭʘʨʘʢʪʝʨʥʳ ʚʩʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʜʝʣʘ ʜʚʫʭ ʬʘʟ, ʚ ʪʦʤ ʯʠʩʣʝ, ʘʜʩʦʨʙʮʠʷ. ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʵʥʝʨʛʠʝʡ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʜʩʦʨʙʠʨʦʚʘʪʴ 

ʨʘʟʥʳʝ ʯʘʩʪʠʮʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʦʥʳ ʠʟ ʨʘʩʪʚʦʨʘ.  

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʥʘ ʠʭ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʨʷʜʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʘʜʩʦʨʙʮʠʝʡ ʠʦʥʦʚ. 

ʂʦʣʣʦʠʜʥʘʷ ʯʘʩʪʠʮʘ ʠʤʝʝʪ ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʩʝʙʷ ʷʜʨʦ, 

ʘʜʩʦʨʙʠʨʦʚʘʥʥʳʝ ʠʦʥʳ, ʧʨʦʪʠʚʦʠʦʥʳ ʠ ʨʘʩʪʚʦʨʠʪʝʣʴ. 

ɺ 1861ʛʦʜʫ ʰʦʪʣʘʥʜʩʢʠʡ ʭʠʤʠʢ ʊʦʤʘʩ ɻʨʵʤ ʩʦʟʜʘʣ ʪʝʨʤʠʥ çʢʦʣʣʦʠʜʳè, 

ʢʦʛʜʘ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʚʝʱʝʩʪʚ ʧʨʠʤʝʥʠʣ ʜʠʘʣʠʟ. ʄʝʪʦʜ ʜʠʘʣʠʟʘ ʦʩʥʦʚʘʥ ʥʘ 

ʨʘʟʥʳʭ ʩʧʦʩʦʙʥʦʩʪʷʭ ʨʘʩʪʚʦʨʘ ʢ ʜʠʬʬʫʟʠʠ ʯʝʨʝʟ ʪʦʥʢʠʝ ʧʣʝʥʢʠ ï ʤʝʤʙʨʘʥʳ (ʠʟ 

ʮʝʣʣʦʬʘʥʘ, ʧʝʨʛʘʤʝʥʪʘ, ʥʠʪʨʦʮʝʣʣʶʣʦʟʳ, ʘʮʝʪʠʣʮʝʣʣʶʣʦʟʳ).  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʝʪʦʜ ʜʠʘʣʠʟʘ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʦʯʠʩʪʢʠ ʢʦʣʣʦʠʜʥʳʭ ʨʘʩʪʚʦʨʦʚ 

ʠ ʨʘʩʪʚʦʨʦʚ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɺʝʱʝʩʪʚʘ, ʥʝ ʧʨʦʥʠʢʘʶʱʠʝ 

ʯʝʨʝʟ ʤʝʤʙʨʘʥʳ, ɻʨʵʤ ʥʘʟʚʘʣ ʢʦʣʣʦʠʜʘʤʠ, ʘ ʚʝʱʝʩʪʚʘ, ʩʧʦʩʦʙʥʳʝ ʢ ʜʠʘʣʠʟʫ, ï 

ʢʨʠʩʪʘʣʣʦʠʜʘʤʠ, ʪʘʢ ʢʘʢ ʧʨʠ ʚʳʧʘʨʠʚʘʥʠʠ ʠʭ ʨʘʩʪʚʦʨʦʚ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʦʩʘʜʢʠ [1]. 

ʇʦʣʫʯʘʷ ʟʦʣʴ, ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʢʦʣʣʦʠʜ ʵʪʦ ʜʠʩʧʝʨʩʥʘʷ ʩʠʩʪʝʤʘ ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʣʝʢʫʣʘʤʠ ʛʘʟʦʚ ʠ ʦʙʳʯʥʳʭ 

ʞʠʜʢʦʩʪʝʡ ʯʘʩʪʠʮʘʤʠ (0,001-0,1 ʤʢʤ). ʂʦʣʣʦʠʜʥʳʝ ʯʘʩʪʠʮʳ ʩʦʩʪʦʷʪ ʦʙʳʯʥʦ ʠʟ 

ʘʛʨʝʛʘʪʘ ʤʦʣʝʢʫʣ. ʅʦ ʥʝʢʦʪʦʨʳʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ 

ʠʤʝʶʪ ʨʘʟʤʝʨʳ ʝʜʠʥʠʯʥʳʭ ʤʦʣʝʢʫʣ ʧʦʨʷʜʢʘ ʥʝʩʢʦʣʴʢʠʭ ʠ ʦʙʨʘʟʫʶʪ ʚʤʝʩʪʝ ʩ 

ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʩʨʝʜʦʡ ʢʦʣʣʦʠʜʥʳʝ ʩʠʩʪʝʤʳ ʜʘʞʝ ʚ ʤʦʥʦʤʦʣʝʢʫʣʷʨʥʦʤ 

ʩʦʩʪʦʷʥʠʠ [1].  

ʊʘʢʞʝ ʝʩʪʴ ʜʚʘ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʦʣʝʡ: ʜʦʚʝʜʝʥʠʷ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ ʜʦ 

ʢʦʣʣʦʠʜʥʳʭ, ʠ ʥʘʣʠʯʠʝ ʚ ʩʠʩʪʝʤʝ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ï ʚʝʱʝʩʪʚ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ 

ʧʨʦʮʝʩʩʫ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʛʦ ʫʢʨʫʧʥʝʥʠʷ ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ. 

 ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʪʚʝʨʜʳʭ ʟʘʱʠʪʥʳʭ 

ʢʦʣʣʦʠʜʦʚ ʠʛʨʘʝʪ ʬʘʢʪʦʨ ʩʤʘʯʠʚʘʝʤʦʩʪʠ. ɽʩʣʠ ʝʩʪʴ ʧʦʨʦʰʦʢ ʪʚʝʨʜʦʛʦ 

ʢʦʣʣʦʠʜʘ, ʪʦ ʩʤʘʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʘ ʠʟ ʬʘʟ, ʪʦ ʩʘʤ ʢʦʣʣʦʠʜ ʧʦʣʥʦʩʪʴʶ 

ʜʠʩʧʝʨʛʠʨʫʝʪʩʷ ʚ ʵʪʦʡ ʬʘʟʝ ʠ ʥʝ ʩʦʟʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʡ ʵʤʫʣʴʩʠʠ. ɽʩʣʠ ʞʝ 

ʧʦʨʦʰʦʢ ʯʘʩʪʠʯʥʦ ʩʤʘʯʠʚʘʝʪʩʷ ʢʘʞʜʦʡ ʠʟ ʬʘʟ, ʯʘʩʪʠʮʳ ʢʦʣʣʦʠʜʘ ʧʨʠʣʠʧʘʶʪ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʜʝʣʘ ʠ ʦʙʨʘʟʫʶʪ ʥʘ ʥʝʡ ʟʘʱʠʪʥʳʡ ʩʣʦʡ. ʏʘʩʪʠʮʳ ʤʦʛʫʪ 

ʧʨʠʣʠʧʘʪʴ ʢ ʢʘʧʣʝ ʤʦʥʦʤʝʨʘ ʩʚʦʝʡ ʛʠʜʨʦʬʦʙʥʦʡ ʯʘʩʪʴʶ, ʘ ʛʠʜʨʦʬʠʣʴʥʘʷ ʯʘʩʪʴ, 

ʧʦʢʨʳʪʘʷ ʩʦʣʴʚʘʪʥʦʡ ʦʙʦʣʦʯʢʦʡ, ʦʩʪʘʝʪʩʷ ʧʦʛʨʫʞʝʥʥʦʡ ʚ ʚʦʜʫ.  

 ʊʠʧʠʯʥʘʷ ʬʦʨʤʘ ʢʦʣʣʦʠʜʘ ï ʵʪʦ ʬʦʨʤʘ ʩʪʫʜʥʷ, ʣʝʛʢʦ ʧʨʠʥʠʤʘʝʤʘʷ ʤʥʦʛʠʤʠ 

ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʪʝʣʘʤʠ ʩʣʦʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʢʘʢ ʞʝʣʘʪʠʥ. 



63 

 

 ɿʦʣʴ ʞʝʣʘʪʠʥʘ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʛʠʜʨʦʬʠʣʴʥʦʛʦ ʟʦʣʷ. ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ 

ʪʚʝʨʜʳʡ ʢʦʣʣʦʠʜ ʞʝʣʘʪʠʥʘ ʝʩʪʴ ʧʦʯʪʠ ʚ ʢʘʞʜʦʤ ʜʦʤʝ.  

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʤʳ ʧʨʦʚʝʣʠ ʦʧʳʪ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʦʣʷ. ʉʦʝʜʠʥʷʷ 

ʪʚʝʨʜʳʡ ʢʦʣʣʦʠʜ ʩ ʚʦʜʦʡ, ʦʙʨʘʟʦʚʘʣʩʷ ʛʝʣʴ. ɿʘʪʝʤ ʤʳ ʥʘʛʨʝʣʠ ʛʝʣʴ ʥʘ ʚʦʜʷʥʦʡ 

ʙʘʥʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʨʘʟʦʚʘʣʩʷ ʟʦʣʴ ʞʝʣʘʪʠʥʘ. ʆʙʨʘʪʠʤʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʧʝʨʝʭʦʜʘ ʟʦʣʷ ʚ ʛʝʣʴ ʠ ʛʝʣʷ ʚ ʪʚʝʨʜʳʡ ʢʦʣʣʦʠʜ ʧʦʢʘʟʘʣʠ ʥʘ ʵʪʦʤ ʨʠʩʫʥʢʝ. 

 
ʈʠʩ.1.  

 

ʉʦʭʨʘʥʝʥʠʝ ʚʦ ʚʩʝʭ ʩʦʩʪʦʷʥʠʷʭ ʤʠʮʝʣʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʛʠʜʨʦʬʠʣʴʥʦʡ ʢʦʣʣʦʠʜʥʦʡ ʩʠʩʪʝʤʳ. 

ʅʝʣʴʟʷ ʥʝ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʦʣʣʦʠʜʥʳʝ ʩʠʩʪʝʤʳ ʧʦ ʩʪʝʧʝʥʠ ʜʠʩʧʝʨʩʥʦʩʪʠ 

ʥʘʭʦʜʷʪʩʷ ʛʜʝ-ʪʦ ʤʝʞʜʫ ʠʩʪʠʥʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʠ ʛʨʫʙʦʜʠʩʧʝʨʩʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ. ʇʦʵʪʦʤʫ ʢʦʣʣʦʠʜʥʳʝ ʨʘʩʪʚʦʨʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʣʠʙʦ ʧʫʪʝʤ 

ʢʦʥʜʝʥʩʘʮʠʠ ʤʦʣʝʢʫʣ ʠ ʠʦʥʦʚ ʠʩʪʠʥʥʳʭ ʨʘʩʪʚʦʨʦʚ, ʣʠʙʦ ʜʘʣʴʥʝʡʰʠʤ 

ʨʘʟʜʨʦʙʣʝʥʠʝʤ ʯʘʩʪʠʮ ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʳ ʛʨʫʙʦʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ. 

ʂʦʥʜʝʥʩʘʮʠʷ ʠ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʝ, ʥʘ ʵʪʠ ʜʚʝ ʛʨʫʧʧʳ ʜʝʣʷʪʩʷ ʤʝʪʦʜʳ 

ʧʦʣʫʯʝʥʠʷ ʢʦʣʣʦʠʜʥʳʭ ʨʘʩʪʚʦʨʦʚ. ʄʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʘʟʜʨʦʙʣʝʥʠʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ (ʞʝʣʘʪʠʥʘ) 

ʜʦ ʯʘʩʪʠʮ ʢʦʣʣʦʠʜʥʦʛʦ ʨʘʟʤʝʨʘ ʠ ʦʙʨʘʟʦʚʘʥʠʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʣʣʦʠʜʥʦʛʦ 

ʨʘʩʪʚʦʨʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʠʟʫʯʠʣʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʤʝʪʦʜʳ 

ʧʦʣʫʯʝʥʠʷ ʣʠʦʬʦʙʥʳʭ ʢʦʣʣʦʠʜʦʚ, ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ï ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʝ. 

 
ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
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ʆʄʉʂɸ ʀ ʆɹʃɸʉʊʀ  

 

ɼʝʨʛʘʯʸʚʘ ʀ.ʅ., ʢ.ʧʝʜ.ʥ., ʜʦʮʝʥʪ, ʟʘʚ. ʢʘʬ. ɽʅʠʆʇɼ ʆʀɺʊ 

ʈʫʜʠ ɼ.ʖ., ʉʤʘʣʝʢʦʚ ʀ.ʖ., ʐʘʨʢʦʚ ʅ.ɺ.,  

ʩʪʫʜʝʥʪ  rʆʀɺʊ (ʬʠʣʠʘʣ) ʌɹʆʋ ɺʇʆ ʅɻɸɺʊ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ  ʘʥʘʣʠʟ 

ʧʨʦʙʣʝʤʳ ʟʘʛʨʷʟʥʝʥʠʷ  ʧʦʯʚ ʛʦʨʦʜʘ ʆʤʩʢʘ ʠ ʦʙʣʘʩʪʠ. ʆʪʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʭʠʤʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʠʢ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

 

 ɼʘʥʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʪʝʤʘ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʘ ʚ ʥʘʰʠ ʜʥʠ, ʪʘʢ ʢʘʢ ʫʨʦʚʝʥʴ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʆʤʩʢʘ ʠ ʦʙʣʘʩʪʠ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ 

ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʝ ʥʦʨʤʳ, ʯʪʦ ʧʘʛʫʙʥʦ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ʆʯʝʚʠʜʥʦ ʥʘʨʫʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʌ. 

 ʇʦʯʚʘ ʥʘʢʘʧʣʠʚʘʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. 

ɸʥʪʨʦʧʦʛʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ ʚ ʛʦʨʦʜʝ ʷʚʣʷʶʪʩʷ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪ, ʭʠʤʠʯʝʩʢʠʝ ʠ ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʦʙʣʝʤʘ ʩ 

ʟʘʭʦʨʦʥʝʥʠʝʤ ʦʪʭʦʜʦʚ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʠʟʤʝʥʷʝʪʩʷ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ. 

ʅʝʩʦʤʥʝʥʥʦ, ʤʦʞʥʦ ʩʤʝʣʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʘʤʦʦʯʠʱʝʥʠʝ ʧʦʯʚʳ 

ʥʝʚʦʟʤʦʞʥʦ, ʪʨʝʙʫʝʪʩʷ ʢʦʤʧʝʪʝʥʪʥʘʷ ʧʦʤʦʱʴ ʩʧʝʮʠʘʣʠʩʪʦʚ ʵʢʦʣʦʛʦʚ ʠ 

ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʦ ʩʧʘʩʝʥʠʶ ʧʨʠʨʦʜʳ[1, 2]. 

 ʎʝʣʴ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʘʩʧʝʢʪʦʚ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʘʪʠʢʠ ʵʢʦʣʦʛʠʠ ʧʦʯʚ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ.  ʇʨʦʚʝʜʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʯʚ 

ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʠʣʦʩʴ ʜʣʷ ʥʘʩ ʦʧʨʝʜʝʣʷʶʱʠʤ. 

 ɿʘʜʘʯʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ: 

1. ʀʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

2. ʇʨʦʚʝʜʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚʳ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

 ʇʨʝʜʤʝʪ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʙʳ ʧʦʯʚʳ ʩ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ 

ʛʦʨʦʜʘ ʆʤʩʢʘ ʠ ʦʙʣʘʩʪʠ. 

 ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʪʝʦʨʝʪʠʯʝʩʢʠʡ (ʠʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ, 

ʧʦʩʪʘʥʦʚʢʘ ʮʝʣʝʡ ʠ ʟʘʜʘʯ); ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ (ʧʦʩʪʘʥʦʚʢʘ ʦʧʳʪʦʚ); 

ʵʤʧʠʨʠʯʝʩʢʠʡ (ʥʘʙʣʶʜʝʥʠʷ, ʦʧʠʩʘʥʠʷ ʠ ʦʙʲʷʩʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ). 

 ʀʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʠʢʫ, ʩʦʩʪʘʚʣʝʥʥʫʶ  ʥʘ ʦʩʥʦʚʝ ʣʠʪʝʨʘʪʫʨʳ ʙʠʙʣʠʦʪʝʢʠ 

ʆʀɺʊ:  ʉ.ɹ. ʏʘʯʠʥʘ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʨʘʙʦʪ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʕʢʦʣʦʛʠʷè [3]. 

 ʆʙʦʨʫʜʦʚʘʥʠʝ ʠ ʨʝʘʢʪʠʚʳ: ʧʨʦʙʠʨʢʠ, ʣʘʙʦʨʘʪʦʨʥʘʷ ʧʦʩʫʜʘ, ʬʠʣʴʪʨʳ, 

ʨʝʘʢʪʠʚʳ. 

 ʍʦʜ ʨʘʙʦʪʳ:  

ʘ) ʆʧʨʝʜʝʣʠʣʠ ʫʯʘʩʪʢʠ  ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙ ʧʦʯʚ. 
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ʙ) ʆʩʫʱʝʩʪʚʠʣʠ ʦʪʙʦʨ ʧʨʦʙ ʧʦʯʚ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʜʚʠʞʝʥʠʝʤ.  

ʚ) ɺʳʩʫʰʠʣʠ ʧʦʯʚʫ. 

ʛ) ʉʤʝʰʘʪʴ ʧʦʯʚʫ ʩ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ.  

ʜ) ɺʦʜʫ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʣʠʯʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. 

ʝ) ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʠʢ ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚʳʷʚʠʣʠ ʥʘʣʠʯʠʝ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ. 

 ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʵʪʘʧ ʨʘʙʦʪʳ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʩ ʩʝʥʪʷʙʨʷ ʧʦ 

ʥʦʷʙʨʴ 2012 ʛʦʜʘ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 3 ʧʨʦʙʳ ʧʦʯʚ ʚ 

ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ ʆʤʩʢʘ ʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ: 

¶ ʇʨʦʙʘ ˉ 1. ʇʦʯʚʘ ʩ ʆʤʩʢʦʛʦ ʧʘʨʢʘ ʢʫʣʴʪʫʨʳ ʠ ʦʪʜʳʭʘ. 

¶ ʇʨʦʙʘ ˉ 2.  ʇʦʯʚʘ ʩ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʚʙʣʠʟʠ ʆʤɻɸʋ ʠʣʠ ɸʛʨʘʨʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. 

¶ ʇʨʦʙʘ ˉ 3. ʇʦʯʚʘ ʩ ʦʛʦʨʦʜʘ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʢʘʞʜʦʡ ʧʨʦʙʝ ʟʘʥʦʩʠʣʠ ʚ ʪʘʙʣʠʮʫ (ʪʘʙʣ.1). 

 

ʈʝʟʫʣʴʪʘʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʘʥʘʣʠʟʫ ʧʨʦʙ ʧʦʯʚ  

ʛ. ʆʤʩʢʘ ʠ ʦʙʣʘʩʪʠ. 

 
ʊʘʙʣʠʮʘ 1. 

ʍʠʤ. ʠʦʥ  

(ʚ-ʚʦ), 

ʦʧʨʝʜʝʣʷʝʤ

ʳʡ  

(-ʦʝ) ʚ ʧʨʦʙʝ 

ʇʨʦʙʘ ˉ1 ʇʨʦʙʘ ˉ2 ʇʨʦʙʘ ˉ3 

ὅὕ ʇʨʠʩʫʪʩʪʚʫʝʪ ʇʨʠʩʫʪʩʪʚʫʝʪ ʇʨʠʩʫʪʩʪʚʫʝʪ ʥʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ὊὩ  ̉ὊὩ  ɿʥʘʯʠʪʝʣʴʥʦ 

ʧʨʠʩʫʪʩʪʚʫʝʪ 

ɿʥʘʯʠʪʝʣʴʥʦ 

ʧʨʠʩʫʪʩʪʚʫʝʪ 
ʇʨʠʩʫʪʩʪʚʫʝʪ ʥʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ὤὲ  ʇʨʠʩʫʪʩʪʚʫʝʪ ʇʨʠʩʫʪʩʪʚʫʝʪ ʇʨʠʩʫʪʩʪʚʫʝʪ 

ὃὰ ʅʝ ʥʘʙʣʶʜʘʣʦʩʴ ʅʝ ʥʘʙʣʶʜʘʣʦʩʴ ʅʝ ʥʘʙʣʶʜʘʣʦʩʴ 

ὅό  ʅʝ ʥʘʙʣʶʜʘʣʦʩʴ ʇʨʠʩʫʪʩʪʚʫʝʪ ʅʝ ʥʘʙʣʶʜʘʣʦʩʴ 

ὖὦ  ʇʨʠʩʫʪʩʪʚʫʝʪ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ 
ʇʨʠʩʫʪʩʪʚʫʝʪ ʇʨʠʩʫʪʩʪʚʫʝʪ ʥʝ ʟʥʘʯʠʪʝʣʴʥʦ 

pH 6.0 5.0 6.0 

ʋʨʦʚʝʥʴ 

ʟʘʛʨʷʟʥʝʥʠʷ 

ʉʠʣʴʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ 
ʉʠʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʉʣʘʙʦʝ ʟʘʛʨʷʟʥʝʥʠʝ 

  

 ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʡ 

ʟʘʛʨʷʟʥʸʥʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʧʦʯʚʳ ʪʝʭʥʦʛʝʥʥʦʡ ʟʦʥʳ ʚʙʣʠʟʠ ʘʚʪʦʩʪʨʘʜʳ ʠ 

ʢʦʨʧʫʩʦʚ ʆʤɻɸʋ (ɸʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ), ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ï ʧʨʦʙʘ ʧʦʯʚʳ, 

ʚʟʷʪʘʷ ʠʟ ʆʤʩʢʦʛʦ ʧʘʨʢʘ ʢʫʣʴʪʫʨʳ ʠ ʦʪʜʳʭʘ. 

  ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʯʚʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʆʤʩʢʘ ʠ ʦʙʣʘʩʪʠ ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʝʥʘ ʚʨʝʜʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ 

ʥʫʞʜʘʝʪʩʷ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʥʝʨʘʚʥʦʜʫʰʥʳʭ 

ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ. 
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ʋɼʂ 621.31 

 

ʉʈɸɺʅɽʅʀɽ ɺɸʂʋʋʄʅʓʍ ʀ ʕʃɽɻɸɿʆɺʓʍ ɺʓʉʆʂʆɺʆʃʔʊʅʓʍ 

ɺʓʂʃʖʏɸʊɽʃɽʁ 

 

ɼʦʣʛʦʧʦʣ ʖ.ʖ., ʩʪʫʜʝʥʪ ʆʀɺʊ (ʬʠʣʠʘʣ) ʌɹʆʋ ɺʇʆ ʅɻɸɺʊ  

ɸʥʪʦʥʦʚ ɸ.ʀ., ʘʩʩʠʩʪʝʥʪ ʢʘʬ. ʕʊ ʠ ʕʆ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʨʘʚʥʝʥʠʝ ʚʘʢʫʫʤʥʳʭ ʠ ʵʣʝʛʘʟʦʚʳʭ 

ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ. ʈʘʩʩʤʦʪʨʝʥʘ  ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ 

ʥʘʜʝʞʥʦʩʪʴ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʪʦʢʩʠʯʥʦʩʪʴ ʠ ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʴ, 

ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʚʳʛʦʜʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

 

ʈʘʩʩʤʦʪʨʠʤ ʥʘʜʝʞʥʦʩʪʴ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʩʠʣʦʚʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʦʪʢʣʶʯʝʥʠʝ 

ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠ, ʪʝʤ ʩʘʤʳʤ, ʟʘʱʠʪʘ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪ 

ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʥʝʛʦ, ʚʳʟʳʚʘʝʤʳʭ ʘʚʘʨʠʡʥʳʤʠ ʪʦʢʘʤʠ. ʉʠʣʦʚʳʝ ʚʳʢʣʶʯʘʪʝʣʠ 

ʜʦʣʞʥʳ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʵʪʦʡ ʟʘʜʘʯʝʡ ʩ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʥʘʜʝʞʥʦʩʪʴʶ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ 

ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ 

(MTBF - mean time between failures), ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʨʝʜʥʝʝ 

ʦʞʠʜʘʝʤʦʝ ʯʠʩʣʦ ʣʝʪ ʙʝʟʘʚʘʨʠʡʥʦʡ ʨʘʙʦʪʳ. ʆʙʨʘʪʥʦʡ ʚʝʣʠʯʠʥʦʡ MTBF 

ʷʚʣʷʝʪʩʷ ʯʘʩʪʦʪʘ ʦʪʢʘʟʦʚ. ʂʘʢ ʧʦʢʘʟʘʣ ʤʥʦʛʦʣʝʪʥʠʡ ʘʥʘʣʠʟ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ 

ʥʘʜʝʞʥʦʩʪʠ ʵʣʝʛʘʟʦʚʳʭ ʠ ʚʘʢʫʫʤʥʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ MTBF ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʯʠʩʣʫ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʢʦʤʤʫʪʘʮʠʦʥʥʦʡ ʢʘʤʝʨʳ 

ʚʳʢʣʶʯʘʪʝʣʷ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʦʤ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʝʛʘʟʦʚʳʭ ʠ ʚʘʢʫʫʤʥʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ, ʛʜʝ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ 

ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ ʢʘʤʝʨ. ɿʥʘʯʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 

ʂ ʧʨʠʤʝʨʫ MTBF ʚʘʢʫʫʤʥʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʬʠʨʤʳ Siemens ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 1000 ʣʝʪ, a MTBF ʩʘʤʠʭ ʚʘʢʫʫʤʥʳʭ ʜʫʛʦʛʘʩʠʪʝʣʴʥʳʭ ʢʘʤʝʨ Siemens - 

24.000 ʣʝʪ. ʉʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʚʘʢʫʫʤʥʳʤʠ ʠ ʵʣʝʛʘʟʦʚʳʤʠ ʚʳʢʣʶʯʘʪʝʣʷʤʠ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʫʛʦʛʘʩʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʵʣʝʛʘʟʦʚʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ ʩʦʜʝʨʞʠʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ, ʯʝʤ ʚʘʢʫʫʤʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ. ʆʩʦʙʦ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʠ ʵʪʦʤ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʚʠʞʥʳʭ ʜʝʪʘʣʝʡ 

ʢʦʤʤʫʪʘʮʠʦʥʥʦʡ ʢʘʤʝʨʳ. ʏʘʩʪʦʪʘ ʦʪʢʘʟʦʚ ʧʦʜʚʠʞʥʳʭ ʜʝʪʘʣʝʡ ʝʩʪʝʩʪʚʝʥʥʦ 

ʚʳʰʝ, ʯʝʤ ʫ ʥʝʧʦʜʚʠʞʥʳʭ ʜʝʪʘʣʝʡ. ʂʦʤʤʫʪʘʮʠʦʥʥʘʷ ʢʘʤʝʨʘ ʵʣʝʛʘʟʦʚʦʛʦ 

ʚʳʢʣʶʯʘʪʝʣʷ ʠʤʝʝʪ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʚʠʞʥʳʭ ʜʝʪʘʣʝʡ. 
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ʊʘʙʣʠʮʘ 1 - ʉʨʘʚʥʝʥʠʝ ʯʠʩʣʘ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʢʦʤʤʫʪʘʮʠʦʥʥʦʡ ʢʘʤʝʨʳ ʵʣʝʛʘʟʦʚʳʭ ʠ 

ʚʘʢʫʫʤʥʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ. 

 ʕʣʝʛʘʟʦʚʳʡ ɺʘʢʫʫʤʥʳʡ 

ʏʠʩʣʦ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ 

ʢʦʤʤʫʪʘʮʠʦʥʥʦʡ ʢʘʤʝʨʳ   

 

52 

 

22 

ʏʠʩʣʦ ʧʦʜʚʠʞʥʳʭ ʯʘʩʪʝʡ  

24 

 

9 

ʏʠʩʣʦ ʧʦʜʚʠʞʥʳʭ ʯʘʩʪʝʡ 

ʜʫʛʦʛʘʩʷʱʝʡ ʢʘʤʝʨʳ 

 

24 

 

2 

 

ʇʨʠ ʵʪʦʤ ʩʨʘʚʥʝʥʠʠ ʥʝ ʙʳʣʠ ʧʨʠʥʷʪʳ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʠʚʦʜʳ 

ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʭʦʪʷ ʠ ʟʜʝʩʴ ʚʘʢʫʫʤʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ ʠʤʝʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʣʝʛʘʟʦʚʳʤ ʚʳʢʣʶʯʘʪʝʣʝʤ ʠʟ-ʟʘ ʩʚʦʝʡ ʥʠʟʢʦʡ 

ʵʥʝʨʛʠʠ ʧʨʠʚʦʜʘ. ʉʨʘʚʥʝʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝ ʧʨʠʚʝʜʝʥʥʳʭ 

ʩʦʦʙʨʘʞʝʥʠʡ, ʦʪ ʚʘʢʫʫʤʥʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʝʡ ʥʘʜʝʞʥʦʩʪʠ, ʯʝʤ ʦʪ ʚʳʢʣʶʯʘʪʝʣʝʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʜʨʫʛʠʝ ʧʨʠʥʮʠʧʳ 

ʜʫʛʦʛʘʰʝʥʠʷ. ʆʙʦʙʱʘʷ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʣʠʯʥʳʭ ʥʝʟʘʚʠʩʠʤʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʦʪʥʦʰʝʥʠʠ ʥʘʜʝʞʥʦʩʪʠ ʧʨʠʥʮʠʧ 

ʚʘʢʫʫʤʥʦʛʦ ʜʫʛʦʛʘʰʝʥʠʷ ʧʨʝʚʦʩʭʦʜʠʪ ʚʩʝ ʜʨʫʛʠʝ. 

ʀʟ-ʟʘ ʨʘʟʥʦʛʦ ʯʠʩʣʘ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʢʦʤʤʫʪʘʮʠʦʥʥʦʡ ʢʘʤʝʨʳ 

ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʠʧʘ ʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠʤʝʝʪ 

ʨʘʟʣʠʯʥʳʡ ʚʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ. ʂʨʦʤʝ ʪʦʛʦ, ʯʠʩʣʦ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʚʣʠʷʝʪ 

ʥʘ ʥʦʤʠʥʘʣʴʥʦʝ ʯʠʩʣʦ ʢʦʤʤʫʪʘʮʠʡ ʘʧʧʘʨʘʪʘ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ ʘʧʧʘʨʘʪʦʚ. ɺ ʚʘʢʫʫʤʥʦʤ 

ʚʳʢʣʶʯʘʪʝʣʝ ʥʦʤʠʥʘʣʴʥʦʝ ʯʠʩʣʦ ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ ʮʠʢʣʦʚ ʨʘʙʦʯʠʭ ʪʦʢʦʚ ʠ 

ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʵʣʝʛʘʟʦʚʳʭ 

ʚʳʢʣʶʯʘʪʝʣʷʭ.  

ʄʝʭʘʥʠʯʝʩʢʘʷ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 60.000 ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ ʮʠʢʣʦʚ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʚʘʢʫʫʤʥʳʝ ʚʳʢʣʶʯʘʪʝʣʠ ʭʦʨʦʰʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʯʘʩʪʳʭ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʦʪʢʣʶʯʝʥʠʡ ʚ ʩʝʪʷʭ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ. 

ɽʩʣʠ, ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʵʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ ʮʠʢʣʦʚ 

ʥʝʜʦʩʪʘʪʦʯʥʦ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʜʫʛʦʚʳʭ ʧʝʯʝʡ), ʪʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚʘʢʫʫʤʥʳʝ ʚʳʢʣʶʯʘʪʝʣʠ ʩ ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ 120.000 

ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ ʮʠʢʣʦʚ. ɺʘʢʫʫʤʥʳʝ ʚʳʢʣʶʯʘʪʝʣʠ ʪʠʧʘ 3AH (Siemens) ʥʝ 

ʥʫʞʜʘʶʪʩʷ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʜʦ ʠʩʪʝʯʝʥʠʷ 10.000 ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ 

ʮʠʢʣʦʚ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ, ʙʦʣʝʝ ʯʝʤ 20-ʣʝʪʥʝʛʦ, ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʠ ʚ 

ʩʤʘʟʢʝ, ʥʠ ʚ ʨʝʛʫʣʠʨʦʚʢʝ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʝʝ ʯʠʩʣʦ 

ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ ʮʠʢʣʦʚ, ʠʣʠ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʣʝʜʫʝʪ 

ʧʨʦʚʦʜʠʪʴ ʧʨʦʩʪʳʝ ʨʘʙʦʪʳ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ, ʚ ʦʩʥʦʚʥʦʤ 

ʩʤʘʟʢʫ. ʇʨʠ ʚʩʝʭ ʜʨʫʛʠʭ ʧʨʠʥʮʠʧʘʭ ʜʫʛʦʛʘʰʝʥʠʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʳʢʣʶʯʘʪʝʣʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ. ɼʣʷ ʵʣʝʛʘʟʦʚʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ 

ʥʝʦʙʭʦʜʠʤʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʚʳʢʣʶʯʘʪʝʣʝʡ, ʝʞʝʛʦʜʥʳʝ ʦʩʤʦʪʨʳ: 

ʢʘʞʜʳʝ ʧʷʪʴ ʣʝʪ ʥʝʙʦʣʴʰʠʝ ʠ, ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʢʘʞʜʳʝ ʜʝʩʷʪʴ ʣʝʪ ʙʦʣʴʰʠʝ 
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ʧʨʦʚʝʨʢʠ. ʀ ʜʘʞʝ, ʝʩʣʠ ʟʘ 10 ʣʝʪ ʚʳʢʣʶʯʘʪʝʣʝʤ ʧʦʣʴʟʦʚʘʣʠʩʴ ʣʠʰʴ ʠʟʨʝʜʢʘ, 

ʧʨʝʜʫʩʤʦʪʨʝʥ ʨʝʤʦʥʪ ʚʩʝʡ ʜʫʛʦʛʘʩʷʱʝʡ ʢʘʤʝʨʳ. ɺ ʪʘʙʣ. 2 ʧʨʠʚʝʜʝʥʳ 

ʫʩʨʝʜʥʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʥʦʤʠʥʘʣʴʥʦʤʫ ʯʠʩʣʫ ʢʦʤʤʫʪʘʮʠʡ ʚʘʢʫʫʤʥʳʭ ʠ 

ʵʣʝʛʘʟʦʚʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ. 

 
ʊʘʙʣʠʮʘ 2 - ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚʳʢʣʶʯʘʪʝʣʝʡ 

 ɺʘʢʫʫʤʥʳʡ ʕʣʝʛʘʟʦʚʳʡ 

ʂʦʤʤʫʪʘʮʠʠ ʥʦʤʠʥʘʣʴʥʦʛʦ 

ʪʦʢʘ ʢ.ʟ. 

30-400 10-50 

ʂʦʤʤʫʪʘʮʠʠ ʥʦʤʠʥʘʣʴʥʦʛʦ 

ʨʘʙʦʯʝʛʦ ʪʦʢʘ 

ʜʦ 30000 ʜʦ 10000 

ʀʥʪʝʨʚʘʣ ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʷ 

(ʣʝʪ) 

10-20 - ʙʝʟ ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʷ 5-10 

ʊʝʭʦʙʩʣʫʞʠʚʘʥʠʝ ʧʨʠʚʦʜʘ ʇʨʦʩʪʦ (ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʥʝ ʥʫʞʥʦ) 

ʇʨʦʩʪʦ 

 

ʈʘʩʩʤʦʪʨʠʤ ʪʦʢʩʠʯʥʦʩʪʴ ʠ ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʴ. ʇʨʠ ʦʪʢʣʶʯʝʥʠʠ ʪʦʢʘ ʚ 

ʵʣʝʛʘʟʦʚʦʡ ʢʘʤʝʨʝ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʜʫʛʘ ʚʳʟʳʚʘʝʪ ʨʘʟʣʦʞʝʥʠʝ ʵʣʝʛʘʟʘ. ʇʨʠ ʵʪʦʤ 

ʦʙʨʘʟʫʶʪʩʷ ʛʘʟʦʦʙʨʘʟʥʳʝ ʥʠʟʰʠʝ ʬʪʦʨʠʜʳ ʩʝʨʳ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʬʪʦʨʠʜʳ, 

ʯʘʩʪʠʮʳ ʢʦʪʦʨʳʭ ʘʙʩʦʨʙʠʨʫʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʘʢʪʥʦʡ ʩʠʩʪʝʤʳ ʠ ʜʨʫʛʠʭ 

ʯʘʩʪʷʭ ʢʘʤʝʨʳ . ʉʘʤ ʵʣʝʛʘʟ ʥʝ ʷʚʣʷʝʪʩʷ ʪʦʢʩʠʯʥʳʤ ʛʘʟʦʤ, ʥʦ ʝʛʦ ʛʘʟʦʦʙʨʘʟʥʳʝ 

ʧʨʦʜʫʢʪʳ ʨʘʟʣʦʞʝʥʠʷ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʧʘʨʘʤʠ ʚʦʜʳ ʤʦʛʫʪ ʚʳʟʚʘʪʴ 

ʪʦʢʩʠʯʝʩʢʠʝ ʦʪʨʘʚʣʝʥʠʷ ʫ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ , ʣʠʙʦ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʚʳʢʣʶʯʘʪʝʣʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʵʣʝʛʘʟʦʚʳʝ ʚʳʢʣʶʯʘʪʝʣʠ ʥʝ ʷʚʣʷʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤʠ ʠ ʠʭ ʫʪʠʣʠʟʘʮʠʷ 

ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ. ʂʨʦʤʝ ʪʦʛʦ, ʵʣʝʛʘʟʦʚʘʷ ʜʫʛʦʛʘʩʠʪʝʣʴʥʘʷ 

ʢʘʤʝʨʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʘʢʫʫʤʥʦʡ, ʩʦʩʪʦʠʪ ʠʟ ʠʟʦʣʠʨʫʶʱʠʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ 

ʯʘʩʪʝʡ ʠ ʨʝʟʠʥʦʚʳʭ ʧʨʦʢʣʘʜʦʢ, ʚ ʩʠʣʫ ʥʘʣʠʯʠʷ ʢʦʪʦʨʳʭ ʚʝʨʦʷʪʥʦʩʪʴ 

ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʠ ʠ ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʦʯʝʥʴ ʚʝʣʠʢʘ. ʇʨʠʤʝʥʝʥʠʝ ʠʟʦʣʠʨʫʶʱʠʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʚʘʢʫʫʤʥʦʤ ʚʳʢʣʶʯʘʪʝʣʝ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʢʣʶʯʝʥʦ (ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʘʷ ʢʝʨʘʤʠʢʘ). ʌʘʟʥʳʝ ʧʦʣʶʩʳ ʚʳʢʣʶʯʘʪʝʣʷ ʠʟʦʣʠʨʦʚʘʥʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ ʩʪʘʥʜʘʨʪʥʳʤ ʦʧʦʨʥʳʤ ʠʟʦʣʷʪʦʨʦʤ ʠ ʠʟʦʣʠʨʫʶʱʠʤʠ 

ʰʪʘʥʛʘʤʠ. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʣʝʛʘʟʦʚʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʩʦʙʝʥʥʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʚʩʝ 

ʪʨʠ ʧʦʣʶʩʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʙʱʝʤ ʢʦʨʧʫʩʝ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʦʧʝʨʝʯʥʦʡ ʠʟʦʣʷʮʠʠ ʤʝʞʜʫ ʪʨʝʤʷ ʧʦʣʶʩʘʤʠ ʩ ʚʳʩʦʢʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ ʧʦʣʷ, ʪʘʢ ʢʘʢ ʠʟʦʣʠʨʫʶʱʠʝ ʧʨʦʤʝʞʫʪʢʠ ʤʘʣʳ ʠ ʧʦʩʪʦʷʥʥʦ 

ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʣʠʥʝʡʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ: ʧʦʚʳʰʝʥʥʘʷ ʦʧʘʩʥʦʩʪʴ ʯʘʩʪʠʯʥʳʭ 

ʨʘʟʨʷʜʦʚ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʩʣʫʯʘʝ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʜʫʛʘ 

ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʚʦʟʛʦʨʘʥʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʧʦʪʝʨʝ ʜʫʛʦʛʘʩʷʱʝʡ 

ʩʨʝʜʳ (ʵʣʝʛʘʟʘ) ʚʩʝʛʜʘ ʝʩʪʴ ʦʧʘʩʥʦʩʪʴ ʚʟʨʳʚʘ ʚʩʣʝʜʩʪʚʠʝ ʥʝʛʘʰʝʥʠʷ ʜʫʛʠ, ʯʪʦ 

ʚʝʜʝʪ ʢ ʘʚʘʨʠʡʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʫʛʝ ʤʝʞʜʫ ʪʨʝʤʷ ʧʦʣʶʩʘʤʠ (ʪʨʝʭʬʘʟʥʦʝ ʢ.ʟ.) 
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ʠ ʤʛʥʦʚʝʥʥʦʤʫ ʩʛʦʨʘʥʠʶ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʠʟʦʣʠʨʫʶʱʝʤ ʙʘʢʝ. 

ʅʝʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʵʣʝʛʘʟʦʚʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ ʩʨʝʜʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʠʤʝʶʪ ʢʦʥʩʪʨʫʢʮʠʠ ʚʳʢʣʶʯʘʪʝʣʷ, ʛʜʝ ʦʪʜʝʣʴʥʳʝ ʧʦʣʶʩʳ ʢʘʞʜʦʡ ʬʘʟʳ 

ʦʙʲʝʜʠʥʝʥʳ ʚ ʦʙʱʫʶ ʩʠʩʪʝʤʫ. ʇʨʠ ʦʪʢʘʟʝ ʛʘʰʝʥʠʷ ʢʘʢʦʡ-ʣʠʙʦ ʠʟ ʬʘʟ 

ʚʳʢʣʶʯʘʪʝʣʷ, ʪʘʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʜʚʫʭ ʠʣʠ 

ʪʨʝʭʬʘʟʥʳʭ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ. ʂʘʢ ʙʳʣʦ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʛʘʰʝʥʠʝ ʜʫʛʠ ʚ 

ʚʘʢʫʫʤʥʦʡ ʢʘʤʝʨʝ ʠʤʝʝʪ ʩʦʚʩʝʤ ʜʨʫʛʦʡ ʧʨʠʥʮʠʧ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʙʨʘʟʦʚʘʥʠʠ 

ʧʘʨʦʚ ʤʝʪʘʣʣʦʚ ʠ ʢʦʥʜʝʥʩʘʮʠʠ ʠʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʘʢʪʦʚ ʧʨʠ ʛʘʰʝʥʠʠ ʜʫʛʠ. 

ʇʨʠ ʵʪʦʤ ʥʝʪ ʥʠʢʘʢʠʭ ʪʦʢʩʠʯʥʳʭ ʚʳʜʝʣʝʥʠʡ ʠ ʫʪʠʣʠʟʘʮʠʷ ʚʘʢʫʫʤʥʳʭ ʢʘʤʝʨ 

ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ. 

ɺʘʢʫʫʤ ʠʤʝʝʪ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʧʨʝʠʤʫʱʝʩʪʚ ʵʣʝʛʘʟʘ. ʆʜʥʠʤ ʠʟ ʚʳʜʘʶʱʠʭʩʷ ʧʨʝʠʤʫʱʝʩʪʚ 

ʚʘʢʫʫʤʥʦʛʦ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ʣʝʛʢʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ, ʥʘ 50% 

ʤʝʥʴʰʝ, ʯʝʤ ʚ ʵʣʝʛʘʟʦʚʦʤ ʚʳʩʦʢʦʚʦʣʴʪʥʦʤ ʚʳʢʣʶʯʘʪʝʣʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʩʨʦʢʘ ʩʣʫʞʙʳ, ʩ ʦʯʝʥʴ ʚʳʩʦʢʠʤ ʯʠʩʣʦʤ ʨʘʙʦʯʠʭ ʮʠʢʣʦʚ. ʂʨʦʤʝ 

ʪʦʛʦ, ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʧʨʦʩʪʦʪʘ ʢʦʥʩʪʨʫʢʮʠʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʤʧʘʢʪʥʳʡ ʨʘʟʤʝʨ ʠ ʥʝʙʦʣʴʰʦʡ ʚʝʩ ʜʣʷ ʚʘʢʫʫʤʥʦʛʦ 

ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʣʝʛʢʦʝ ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʝ ʠ 

ʠʥʩʧʝʢʮʠʷ. 

ɽʱʝ ʦʜʥʠʤ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʚʘʢʫʫʤʥʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ 

ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʝ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʩʣʝ ʥʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ 

ʪʦʢʘ. 

ʀ, ʥʘʢʦʥʝʮ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, ʚʘʢʫʫʤʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʛʨʦʟʳ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʩ ʵʣʝʛʘʟʦʚʳʤ 

ʚʳʢʣʶʯʘʪʝʣʝʤ. ɺ ʩʣʫʯʘʝ ʩ ʚʘʢʫʫʤʥʳʤ ʚʳʢʣʶʯʘʪʝʣʝʤ ʥʝʪ ʨʠʩʢʘ ʚʟʨʳʚʘ ʠʣʠ 

ʧʦʞʘʨʘ, ʢʘʢ ʩ ʤʘʩʣʷʥʳʤ ʚʳʩʦʢʦʚʦʣʴʪʥʳʤ ʚʳʢʣʶʯʘʪʝʣʝʤ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʷʚʣʷʝʪʩʷ ʩʪʦʠʤʦʩʪʴ. 

ʕʣʝʛʘʟʦʚʳʡ ʚʳʩʦʢʦʚʦʣʴʪʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ ʩʪʦʠʪ ʜʝʰʝʚʣʝ, ʯʪʦ ʛʦʚʦʨʠʪ ʥʝ ʚ 

ʧʦʣʴʟʫ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʘʢʫʫʤʥʦʛʦ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ 

ʚʘʢʫʫʤʥʳʡ ʚʳʩʦʢʦʚʦʣʴʪʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ, ʯʪʦʙʳ ʦʥʠ ʩʪʘʣʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʵʣʝʛʘʟʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʇʦʩʪʦʷʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʝʪʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʫʚʝʣʠʯʠʚʘʶʪ ʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʘʞʥʦ 

ʧʨʦʜʦʣʞʘʪʴ ʨʘʟʚʠʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʥʦʚʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ, ʙʦʣʝʝ ʥʘʜʝʞʥʳʭ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ, ʥʝʜʦʨʦʛʦʩʪʦʷʱʠʭ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʫʛʨʦʟʫ ʜʣʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʣʶʜʝʡ. 

ɺʘʢʫʫʤ ï ʵʪʦ ʩʨʝʜʘ ʩ ʚʳʜʘʶʱʠʤʠʩʷ ʩʚʦʡʩʪʚʘʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʦʙʲʝʤʘ, 

ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʨʦʩʪʦʪʘ, ʢʦʥʪʨʦʣʴ ʪʦʢʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠʣʠ 

ʩʪʘʙʠʣʠʟʘʮʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ. ʉʝʛʦʜʥʷ ʚ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ 

ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʙʫʜʝʪ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʥʝ 

ʠʩʧʦʣʴʟʫʶʱʝʝ ʵʣʝʛʘʟ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʜʠʟʘʡʥ ʠ ʤʘʪʝʨʠʘʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 
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ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʨʘʙʦʪʳ ʚʘʢʫʫʤʥʦʛʦ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ 

ʚʳʢʣʶʯʘʪʝʣʷ ʥʘ ʚʳʩʦʢʦʤ ʥʘʧʨʷʞʝʥʠʠ. 
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ʉʀʉʊɽʄɸ ʉʊɸɹʀʃʀɿɸʎʀʀ ʂʆʈɸɹʃʗ ʅɸ ʂʋʈʉɽ 

 

ɼʨʦʟʜʦʚ ɼ. ɻ., ʩʪʫʜʝʥʪ ʆʀɺʊ (ʬʠʣʠʘʣ) ʌɹʆʋ ɺʇʆ ʅɻɸɺʊ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʩʧʦʩʦʙʳ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʢʦʨʘʙʣʷ ʥʘ ʢʫʨʩʝ, ʘ ʪʘʢʞʝ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ. 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʟʘʜʘʯʠ ʤʦʨʩʢʦʛʦ ʬʣʦʪʘ ʠ ʩʪʨʝʤʣʝʥʠʝ ʢ 

ʧʦʥʠʞʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʧʨʠʚʝʣʠ ʢ ʨʝʟʢʦʝ ʨʦʩʪʫ 

ʚʦʜʦʠʟʤʝʱʝʥʠʷ, ʩʢʦʨʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʫʜʦʭʦʜʩʪʚʘ.  

ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʠʩʴ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʨʝʧʣʘʚʘʥʠʷ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʦʩʪʦʤ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʫʜʦʭʦʜʩʪʚʘ ʥʘ ʤʦʨʩʢʠʭ ʧʫʪʷʭ, ʫʚʝʣʠʯʝʥʠʝʤ ʩʪʦʠʤʦʩʪʠ ʩʫʜʦʚ ʠ 

ʧʝʨʝʚʦʟʦʯʥʳʭ ʛʨʫʟʦʚ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ 

ʟʘʛʨʷʟʥʝʥʠʷ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʩʠʣʴʥʦ ʧʦʚʳʩʠʣʠʩʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʩʫʜʥʘ. ʆʥʠ ʧʨʦʜʠʢʪʦʚʘʥʳ ʢʘʢ ʩʦʦʙʨʘʞʝʥʠʷʤʠ 

ʙʝʟʦʪʢʘʟʥʦʩʪʠ ʧʣʘʚʘʥʠʷ, ʪʘʢ ʠ ʙʦʣʴʰʠʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʚʳʛʦʜʘʤʠ ʠʟ-ʟʘ 

ʫʤʝʥʴʰʝʥʠʷ ʧʦʪʝʨʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʩʢʦʨʦʩʪʠ ʭʦʜʘ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ʷʧʦʥʩʢʠʭ 

ʧʫʙʣʠʢʘʮʠʡ /112/ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʢʨʫʧʥʦʪʦʥʥʘʞʥʦʛʦ 

ʩʫʜʥʘ (ʦʢʦʣʦ 100000 ʪ) ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʳʰʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ 

ʩʢʦʨʦʩʪʠ ʭʦʜʘ ʥʘ ʯʪʦ ʜʣʷ ʪʘʢʦʛʦ ʩʫʜʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʥʘ 10% 

ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ. ʋʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʫʜʥʘ ʧʨʠ ʪʦʡ ʞʝ ʤʦʱʥʦʩʪʠ ʩʠʣʦʚʦʡ 

ʫʩʪʘʥʦʚʢʠ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʴʥʦ ʜʦʩʪʠʛʥʫʪʦ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʫʜʝʨʞʘʥʠʷ ʩʫʜʥʘ ʥʘ ʢʫʨʩʝ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʘʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʫʨʩʦʤ 

ʩʫʜʥʘ ʩʪʘʥʦʚʷʪʩʷ ʚʩʸ ʙʦʣʝʝ ʞʝʩʪʢʠʤʠ, ʘ ʠʤʝʥʥʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʠ 

ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʧʨʦʩʪʦʪʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʤ 

ʦʙʩʣʫʞʠʚʘʥʠʠ. ʊʘʢʞʝ ʧʦʷʚʣʷʶʪʩʷ ʨʘʟʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʥʦʚʠʥʢʠ, ʪʘʢʠʝ ʢʘʢ 

ʩʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʩʫʜʥʦʤ ʧʦ 

ʧʫʪʝʚʳʤ ʪʦʯʢʘʤ. ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʨʘʙʦʪʳ ʣʶʜʝʡ, ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʙʲʝʜʠʥʠʪʴ ʵʪʫ ʩʠʩʪʝʤʫ ʩ ʘʚʪʦʨʫʣʝʚʳʤʠ ʠ ʨʫʣʝʚʦʡ ʤʘʰʠʥʦʡ. ʊʘʢ ʢʘʢ ʜʣʷ 

ʫʜʝʨʞʘʥʠʷ ʩʫʜʥʘ ʥʘ ʟʘʜʘʥʥʦʤ ʢʫʨʩʝ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʝʨʝʢʣʘʜʳʚʘʪʴ 

ʨʫʣʴ ʥʘ ʪʦʪ ʠʣʠ ʠʥʦʡ ʫʛʦʣ. ʂʘʞʜʘʷ ʧʝʨʝʢʣʘʜʢʘ ʨʫʣʷ ʥʝʩʢʦʣʴʢʦ ʟʘʤʝʜʣʷʝʪ 
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ʩʢʦʨʦʩʪʴ ʩʫʜʥʘ. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʫʯʥʳʤ ʣʫʯʰʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʘʥʠʝ ʟʘʜʘʥʥʦʛʦ ʢʫʨʩʘ ʚ ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʧʣʘʚʘʥʠʷ ʚ 

ʤʦʨʝ. ʇʨʠ ʵʪʦʤ ʟʘ ʩʯʸʪ ʫʤʝʥʴʰʝʥʠʷ ʨʳʩʢʘʥʠʷ ʩʫʜʥʘ ʥʘ ʢʫʨʩʝ ʩʦʢʨʘʱʘʝʪʩʷ 

ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʥʘ 6 ï 10 %. ʊʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʜʘʣʴʥʦʩʪʴ ʧʣʘʚʘʥʠʷ ʧʨʠ ʪʦʤ ʞʝ ʟʘʧʘʩʝ ʪʦʧʣʠʚʘ. ʈʫʣʝʚʦʡ ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʦʪ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʧʦ ʧʝʨʝʢʣʘʜʢʝ ʨʫʣʷ ʚ ʨʫʯʥʫʶ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʝʤʫ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʙʳʩʪʨʦ ʚʟʷʪʴ 

ʫʧʨʘʚʣʝʥʠʝ ʢʫʨʩʦʤ ʩʫʜʥʘ ʥʘ ʩʝʙʷ. ʋʤʝʥʴʰʘʝʪʩʷ ʯʘʩʪʦʪʘ ʠ ʘʤʧʣʠʪʫʜʘ 

ʧʝʨʝʢʣʘʜʢʠ ʨʫʣʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʟʥʦʩ ʨʫʣʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

ʕʪʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʜʝʨʞʘʥʠʷ ʩʫʜʥʘ ʥʘ ʟʘʜʘʥʥʦʤ ʢʫʨʩʝ. ʆʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʧʨʠ ʥʘʣʠʯʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʴ ʛʣʘʚʥʳʭ ʤʘʰʠʥ ʤʦʞʝʪ 

ʙʳʪʴ ʩʥʠʞʝʥʘ ʥʘ 2 ï 2,5 %, ʘ ʯʠʩʣʦ ʧʝʨʝʢʣʘʜʦʢ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 20 ï 30 %. 

ʂʘʯʝʩʪʚʦ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʫʨʩʦʤ ʟʘʚʠʩʠʪ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʪ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʦʨʘʙʣʷ, ʢʘʢ ʦʙʲʝʢʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ; 

ʩʦʩʪʦʷʥʠʷ ʧʦʛʦʜʳ ʠ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʘʚʪʦʨʫʣʝʚʦʛʦ. ʇʦʵʪʦʤʫ 

ʦʜʠʥʘʢʦʚʳʝ ʘʚʪʦʨʫʣʝʚʳʝ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʨʘʟʥʦʪʠʧʥʳʭ ʢʦʨʘʙʣʷʭ ʠ ʩʫʜʘʭ, 

ʙʫʜʫʪ. ʂʘʢ ʧʨʘʚʠʣʦ, ʨʘʙʦʪʘʪʴ ʧʦ-ʨʘʟʥʦʤʫ. ʇʨʠ ʚʳʙʦʨʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ 

ʘʚʪʦʨʫʣʝʚʦʛʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʫʩʣʦʚʠʷ ʧʣʘʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʦʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʩʪʨʦʡʢʫ ʘʚʪʦʨʫʣʝʚʦʛʦ ʩʣʝʜʫʝʪ ʤʝʥʷʪʴ ʚ 

ʩʣʫʯʘʷʭ: ʠʟʤʝʥʝʥʠʷ ʥʘʛʨʫʟʢʠ ʢʦʨʘʙʣʷ, ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ, ʠʟʤʝʥʝʥʠʷ ʧʦʛʦʜʳ. 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤʠ ʦʙʱʠʤʠ ʧʦʣʦʞʝʥʠʷʤʠ: 

- ʧʦʜʙʠʨʘʪʴ ʧʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʡʢʠ ʘʚʪʦʨʫʣʝʚʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢ, ʯʪʦʙʳ 

ʢʦʨʘʙʣʴ ʫʜʝʨʞʠʚʘʣʩʷ ʥʘ ʟʘʜʘʥʥʦʤ ʢʫʨʩʝ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʫʛʣʘʭ ʧʝʨʝʢʣʘʜʢʠ 

ʨʫʣʷ; 

- ʥʝ ʩʣʝʜʫʝʪ ʩʪʨʝʤʠʪʴʩʷ ʫʤʝʥʴʰʘʪʴ ʟʥʘʯʝʥʠʝ ʨʳʩʢʘʥʠʷ ʢʦʨʘʙʣʷ ʥʘ 

ʚʦʣʥʝʥʠʠ ʧʫʪʝʤ ʧʦʚʳʰʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʘʚʪʦʨʫʣʝʚʦʛʦ, ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ 

ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʢʣʘʜʦʢ ʨʫʣʷ. ʇʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʧʝʨʝʢʣʘʜʦʢ ʨʫʣʷ (ʙʦʣʝʝ 400 ʚ ʯʘʩ) ʪʦʯʥʦʩʪʴ ʫʜʝʨʞʘʥʠʷ ʢʦʨʘʙʣʷ ʥʘ ʢʫʨʩʝ ʥʝ 

ʧʦʚʳʰʘʝʪʩʷ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʣʠʰʴ ʢ ʫʩʢʦʨʝʥʥʦʤʫ ʠʟʥʦʩʫ ʨʫʣʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʧʦʪʝʨʝ ʧʦʣʝʟʥʦʡ ʤʦʱʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ ʢʦʨʘʙʣʷ ʟʘ ʩʯʝʪ 

ʪʦʨʤʦʟʷʱʝʛʦ ʜʝʡʩʪʚʠʷ ʨʫʣʷ. 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʘʚʪʦʨʫʣʝʚʳʭ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʨʝʛʫʣʠʨʦʚʢʘ ʪʨʝʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʤʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʝ ʢʘʯʝʩʪʚʦ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʩʣʦʚʠʡ ʧʣʘʚʘʥʠʷ ʢʦʨʘʙʣʷ. 

1. ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʂʆʉ ʚʳʙʠʨʘʝʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʨʘʙʣʷ ʚʦ ʚʨʝʤʷ ʧʨʠʝʤʦʩʜʘʪʦʯʥʳʭ ʠʩʧʳʪʘʥʠʡ ʘʚʪʦʨʫʣʝʚʦʛʦ. ʂʘʢ 

ʧʦʢʘʟʘʣ ʦʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʜʣʷ ʢʦʨʘʙʣʝʡ ʠ ʩʫʜʦʚ ɺʄʌ ʚʝʣʠʯʠʥʘ ʂʆʉ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0, 2-0, 8.ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʟʘʛʨʫʟʢʠ ʢʦʨʘʙʣʷ ʂʆʉ 

ʩʣʝʜʫʝʪ ʫʤʝʥʴʰʘʪʴ. 

2. ʂʦʵʬʬʠʮʠʝʥʪ ʩʠʛʥʘʣʘ ʪʘʭʦʛʝʥʝʨʘʪʦʨʘ (ʂʊɻ). ɼʣʷ ʧʦʚʳʰʝʥʠʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʘʚʪʦʨʫʣʝʚʦʛʦ ʚ ʪʠʭʫʶ ʧʦʛʦʜʫ ʂʊɻ ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʚʘʪʴ, 

ʧʦʚʦʨʘʯʠʚʘʷ ʨʫʢʦʷʪʢʫ çʉʠʛʥʘʣ ʪʘʭʦʛʝʥʝʨʘʪʦʨʘè ʚ ʩʪʦʨʦʥʫ çɹʦʣʴʰʝè; ʧʨʠ ʵʪʦʤ 

ʪʦʯʥʦʩʪʴ ʫʜʝʨʞʘʥʠʷ ʢʦʨʘʙʣʷ ʥʘ ʢʫʨʩʝ ʧʦʚʳʰʘʝʪʩʷ. ʇʨʠ ʚʝʪʨʝ ʠ ʚʦʣʥʝʥʠʠ ʤʦʨʷ 
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ʂʊɻ ʩʣʝʜʫʝʪ ʫʤʝʥʴʰʘʪʴ, ʯʪʦʙʳ ʥʝ ʧʝʨʝʛʨʫʞʘʪʴ ʨʫʣʝʚʫʶ ʤʘʰʠʥʫ. ɽʩʣʠ ʧʨʠ 

ʚʚʝʜʝʥʠʠ ʛʨʘʜʫʩʥʦʡ ʧʦʧʨʘʚʢʠ ʚ ʨʝʞʠʤʝ çɸʚʪʦʤʘʪè ʢʦʨʘʙʣʴ ʤʝʜʣʝʥʥʦ ʚʳʭʦʜʠʪ 

ʥʘ ʥʦʚʳʡ ʟʘʜʘʥʥʳʡ ʢʫʨʩ, ʩʠʛʥʘʣ ʪʘʭʦʛʝʥʝʨʘʪʦʨʘ ʩʣʝʜʫʝʪ ʫʤʝʥʴʰʠʪʴ. ʇʨʠ ʵʪʦʤ 

ʧʝʨʝʭʦʜ ʢʦʨʘʙʣʝʤ ʣʠʥʠʠ ʥʦʚʦʛʦ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʢʫʨʩʘ ʥʝ ʜʦʣʞʝʥ 

ʧʨʝʚʳʰʘʪʴ ʟʥʘʯʝʥʠʝ ʛʨʘʜʫʩʥʦʡ ʧʦʧʨʘʚʢʠ ʙʦʣʝʝ ʯʝʤ ʥʘ 10%. 

3. ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ. ʈʝʛʫʣʷʪʦʨ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʧʦʣʦʞʝʥʠʝ 

çɻʨʫʙʦè ʧʨʠ ʩʚʝʞʝʡ ʧʦʛʦʜʝ, ʢʦʛʜʘ ʫʤʝʥʴʰʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʨʝʛʫʣʷʪʦʨʦʤ 

ʪʘʭʦʛʝʥʝʨʘʪʦʨʦʤ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʂ1 ʦʧʨʝʜʝʣʷʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʘʚʪʦʨʫʣʝʚʦʛʦ. ɽʛʦ 

ʟʥʘʯʝʥʠʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʪ 0, 30 ʜʦ ʜʦ 0,60 ʠ ʚʳʙʠʨʘʝʪʩʷ ʧʨʠ ʭʦʜʦʚʳʭ 

ʠʩʧʳʪʘʥʠʷʭ ʘʚʪʦʨʫʣʝʚʦʛʦ ʥʘ ʢʦʨʘʙʣʝ. ɽʩʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʘ 

ʧʨʘʚʠʣʴʥʦ, ʪʦ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʥʷʪʴ ʝʝ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʂ2 ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ 

ʩʢʦʨʦʩʪʠ ʧʦʚʦʨʦʪʘ ʢʦʨʘʙʣʷ. ʕʪʦʪ ʩʠʛʥʘʣ ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʚ ʪʠʭʫʶ ʧʦʛʦʜʫ ʠ 

ʫʤʝʥʴʰʘʪʴ ʧʨʠ ʚʦʣʥʝʥʠʠ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʂ3 ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ. ɺ ʧʨʠʙʦʨʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʫʧʝʥʯʘʪʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʚʝʣʠʯʠʥʳ ʂ3 ʦʪ 0, 22 ʜʦ 0, 8. ʄʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʨʠ ʧʣʘʚʘʥʠʠ 

ʢʦʨʘʙʣʷ ʩ ʧʦʣʥʦʡ ʟʘʛʨʫʟʢʦʡ. 

ʅʦʚʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʥʘʩʪʨʦʡʢʝ ʘʚʪʦʨʫʣʝʚʦʛʦ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʠʨʦʚʢʘ 

ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʚʳʭʦʜʥʳʭ ʨʝʣʝ ʊ. ɺʨʝʤʷ ʟʘʜʝʨʞʢʠ ʤʦʞʝʪ ʙʳʪʴ 

ʫʩʪʘʥʦʚʣʝʥʦ ʦʪ 1, 0 ʜʦ 5 ʩ. ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʊ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʪʠʭʫʶ 

ʧʦʛʦʜʫ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʰʪʦʨʤʦʚʫʶ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʤʝʥʴʰʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʝʢʣʘʜʦʢ ʨʫʣʷ ʜʦ 30%. 

ɺʩʝ ʢʦʨʘʙʣʠ ʠ ʩʫʜʘ ɺʄʌ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʦʨʫʜʫʶʪʩʷ ʩʠʩʪʝʤʘʤʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʉɸʋ) ʢʫʨʩʦʤ ʢʦʨʘʙʣʷ. ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʉɸʋ ʷʚʣʷʝʪʩʷ ʧʨʠʙʦʨ ʫʧʨʘʚʣʝʥʠʷ - ʘʚʪʦʨʫʣʝʚʦʡ. 

ʅʘʩʪʨʦʡʢʘ ʘʚʪʦʨʫʣʝʚʦʛʦ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʦʜʙʦʨʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʘʭʦʛʝʥʝʨʘʪʦʨʘ ʠ 

ʥʘʯʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʡ ʥʘʩʪʨʦʡʢʝ ʘʚʪʦʨʫʣʝʚʦʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ ʭʦʜʦʚʦʛʦ ʚʨʝʤʝʥʠ ʜʦ 3% ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʪʦʯʥʦʛʦ 

ʫʜʝʨʞʘʥʠʷ ʢʦʨʘʙʣʷ ʥʘ ʟʘʜʘʥʥʦʤ ʢʫʨʩʝ ʠ ʫʤʝʥʴʰʝʥʠʷ ʪʦʨʤʦʟʷʱʝʛʦ ʜʝʡʩʪʚʠʷ 

ʢʦʨʧʫʩʘ ʠ ʨʫʣʷ. ʋʛʣʳ ʧʝʨʝʢʣʘʜʢʠ ʨʫʣʷ ʧʨʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʫʧʨʘʚʣʝʥʠʠ ʥʘ 20-

30% ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʨʫʯʥʦʤ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʩʷ ʥʦʚʳʡ ʪʠʧ ʘʚʪʦʨʫʣʝʚʦʛʦ ï ʘʜʘʧʪʠʚʥʳʡ, 

ʠʤʝʶʱʠʡ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʥʘʩʪʨʦʡʢʫ ʧʘʨʘʤʝʪʨʦʚ ʩʭʝʤʳ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʧʣʘʚʘʥʠʷ ʠʣʠ ʩʢʦʨʦʩʪʠ ʢʦʨʘʙʣʷ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʦʧʪʠʤʘʣʴʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ. 

ɸʜʘʧʪʠʚʥʳʝ ʘʚʪʦʨʫʣʝʚʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ 

ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʭ ʢʦʨʘʙʣʷʭ ʠ ʩʫʜʘʭ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʠʭ ʫʧʨʘʚʣʷʝʤʦʩʪʠ, 

ʦʩʦʙʝʥʥʦ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩ ʤʘʣʦʡ ʩʢʦʨʦʩʪʴʶ, ʥʘ ʤʝʣʢʦʚʦʜʴʝ ʠ ʚ ʩʪʝʩʥʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʣʘʚʘʥʠʷ. ɺ ʩʭʝʤʝ ʘʜʘʧʪʠʚʥʦʛʦ ʘʚʪʦʨʫʣʝʚʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʮʠʬʨʦʚʘʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʨʘʙʣʝʡ ʠ ʩʫʜʦʚ ɺʄʌ ʦʙʦʨʫʜʦʚʘʥʦ 

ʦʙʳʯʥʳʤʠ ʙʝʩʢʦʥʪʘʢʪʥʳʤʠ ʘʚʪʦʨʫʣʝʚʳʤʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʠʧʘ 

ɸɹʈ, ɸʈ, ɸʊʈ ʠ çɸʠʩʪè. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʫʨʩʦʤ ʢʦʨʘʙʣʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ: 

- ʧʝʨʝʭʦʜ ʩ ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʠ ʥʘʦʙʦʨʦʪ ʩ ʧʦʤʦʱʴʶ 

ʥʝ ʙʦʣʝʝ ʯʝʤ ʜʚʫʭ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʟʘ ʚʨʝʤʷ ʥʝ ʙʦʣʝʝ 3ʩ ʧʨʠ ʣʶʙʦʤ 

ʧʦʣʦʞʝʥʠʠ ʧʝʨʘ ʨʫʣʷ; 

- ʧʝʨʝʭʦʜ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʥʘ ʨʫʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʠ ʣʶʙʳʭ 

ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ ʚ ʩʠʩʪʝʤʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; 

- ʬʠʣʴʪʨʘʮʠʶ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʯʠʩʣʘ ʢʣʘʜʦʢ ʨʫʣʷ ʦʪ 

ʨʳʩʢʘʥʠʷ ʧʨʠ ʚʦʣʥʝʥʠʠ. 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʩ ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʘʚʪʦʨʫʣʝʚʦʡ 

ʜʦʣʞʝʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʚʝʩʪʠ ʢʦʨʘʙʣʴ ʥʘ ʟʘʜʘʥʥʳʡ ʢʫʨʩ. ʆʪʝʯʝʩʪʚʝʥʥʳʝ 

ʘʚʪʦʨʫʣʝʚʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʚʩʝʤ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʤʦʨʝʧʣʘʚʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʙʦʣʝʝ ʯʝʤ ʟʘ 12ʯ ʜʦ ʦʪʭʦʜʘ ʢʦʨʘʙʣʷ (ʩʫʜʥʘ) ʧʨʦʠʟʚʦʜʠʪʴ 

ʧʨʦʚʝʨʢʫ ʨʘʙʦʪʳ ʢʘʢ ʦʩʥʦʚʥʳʭ, ʪʘʢ ʠ ʘʚʘʨʠʡʥʳʭ ʢʘʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʫʣʝʤ. 

ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʚʝʨʝʥʳ ʦʩʥʦʚʥʦʡ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʨʫʣʝʚʳʝ 

ʧʨʠʚʦʜʳ, ʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʫʣʝʚʳʤ ʧʨʠʚʦʜʦʤ, ʧʦʩʪʳ 

ʫʧʨʘʚʣʝʥʠʷ ʨʫʣʝʤ ʥʘ ʭʦʜʦʚʦʤ ʤʦʩʪʠʢʝ, ʘʚʘʨʠʡʥʦʝ ʵʥʝʨʛʦʧʠʪʘʥʠʝ, ʫʢʘʟʘʪʝʣʠ 

ʧʦʣʦʞʝʥʠʷ ʨʫʣʷ, ʘʚʘʨʠʡʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ, ʨʘʙʦʪʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 

ʦʛʨʘʥʠʯʠʪʝʣʝʡ ʫʛʣʘ ʧʝʨʝʢʣʘʜʢʠ ʨʫʣʷ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʘ ʩʨʝʜʩʪʚ ʩʚʷʟʠ ʤʦʩʪʠʢʘ ʩ 

ʨʫʤʧʝʣʴʥʳʤ ʦʪʜʝʣʝʥʠʝʤ. 

ɺʩʝ ʣʠʮʘ ʢʦʤʘʥʜʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʨʘʙʣʷ (ʩʫʜʥʘ) ʩʚʷʟʘʥʥʳʝ ʩ ʵʢʩʧʣʫʘʪʘʮʠʝʡ 

ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʨʫʣʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʜʦʣʞʥʳ ʟʥʘʪʴ ʫʩʪʨʦʡʩʪʚʦ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʢʦʨʘʙʣʝ (ʩʫʜʥʝ) ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʨʫʣʝʤ ʠ ʧʦʨʷʜʦʢ 

ʧʝʨʝʭʦʜʘ ʩ ʦʜʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʜʨʫʛʫʶ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʨʘʟ ʚ ʪʨʠ ʤʝʩʷʮʘ ʧʨʦʚʦʜʠʪʴ ʫʯʝʥʠʷ ʧʦ 

ʘʚʘʨʠʡʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʨʫʣʝʤ, ʚʢʣʶʯʘʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠʟ 

ʨʫʤʧʝʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʧʦ ʢʦʤʘʥʜʘʤ ʩ ʭʦʜʦʚʦʛʦ ʤʦʩʪʠʢʘ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ 

ʩʫʜʦʚʦʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦʯʥʦʝ ʠ ʙʝʟʦʧʘʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝʤ ʩʫʜʥʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤ ʢʫʨʩʦʤ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʟʘʪʨʘʪʘʭ. ʂ ʚʘʞʥʝʡʰʠʤ ʤʦʨʝʭʦʜʥʳʤ ʢʘʯʝʩʪʚʘʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʫʜʥʘ ʦʪʥʦʩʠʪʩʷ 

ʝʛʦ ʫʧʨʘʚʣʷʝʤʦʩʪʴ - ʩʧʦʩʦʙʥʦʩʪʴ ʜʚʠʛʘʪʴʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠʣʠ ʦʧʠʩʳʚʘʪʴ 

ʪʨʘʝʢʪʦʨʠʠ ʣʶʙʦʡ ʢʨʠʚʠʟʥʳ. ʋʤʝʥʴʰʝʥʠʝ ʨʳʩʢʘʥʠʷ ʩʫʜʥʘ ʧʦ ʢʫʨʩʫ, ʯʪʦ ʚʝʜʝʪ 

ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʝʡʩʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ 

ʨʝʡʩʦʚ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʥʝʩʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʨʠʙʳʣʴ. ʆʙʣʝʛʯʝʥʠʝ 

ʥʝʩʝʥʠʷ ʚʘʭʪʳ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʤʝʥʴʰʝʤʫ ʫʩʪʘʚʘʥʠʶ ʚʘʭʪʝʥʥʦʛʦ ʥʘʯʘʣʴʥʠʢʘ, 

ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʤʝʥʴʰʘʝʪ ʨʠʩʢ ʩʦʟʜʘʥʠʷ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ. 
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ʊʆʈɻʆɺʃʗ ɺ ʆʄʉʂʆʄ ʇʈʀʀʈʊʓʐʔɽ ʀ ɽɽ ʈɸɿɺʀʊʀɽ 

 

ɼʫʙʨʦʚʠʥʩʢʘʷ ɸ.ɺ.,  ʩʪʫʜʝʥʪʢʘ ʆʀɺʊ (ʬʠʣʠʘʣ) ʌɹʆʋ ɺʇʆ çʅɻɸɺʊè 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʳʯʘʥʦʚ ɹ.ʀ. ʢ.ʵ.ʥ. ʜʦʮʝʥʪ 

 

ɸʥʥʦʪʘʮʠʷ. ɺʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. ʈʳʥʦʯʥʳʝ 

ʦʪʥʦʰʝʥʠʷ ʧʦʟʚʦʣʠʣʠ ʆʤʩʢʦʤʫ ʨʝʛʠʦʥʫ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʧʨʝʜʝʣʷʝʤʫʶ ʠʭ 

ʠʥʪʝʨʝʩʘʤʠ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʳʛʦʜʦʡ ʠ ʪ.ʜ. 

 

ɺʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ: ʩʦʟʜʘʶʪʩʷ ʥʦʚʳʝ ʠ ʤʦʜʝʨʥʠʟʠʨʫʶʪʩʷ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘʣʦʛʦʦʙʣʘʛʘʝʤʘʷ ʙʘʟʘ, ʠ ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ 

ʧʨʦʛʨʘʤʤ ʨʝʛʠʦʥʘ. ɺʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʚʷʟʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʦʭʚʘʪʳʚʘʶʪ ʩʚʷʟʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦ ʩʪʨʘʥʘʤʠ ʙʣʠʞʥʝʛʦ ʠ 

ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ. ʇʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʚʷʟʠ ʜʝʣʷʪʩʷ 

ʥʘ ʵʢʩʧʦʨʪʥʳʝ ʠ ʠʤʧʦʨʪʥʳʝ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʠʜʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ 

ʪʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ, ʬʠʥʘʥʩʦʚʦʝ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʠ ʩʦʮʠʘʣʴʥʦ-

ʢʫʣʴʪʫʨʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ. 

ɹʦʣʝʝ 75 ʩʪʨʘʥ ʤʠʨʘ ʩʦʪʨʫʜʥʠʯʘʶʪ ʩ ʆʤʩʢʦʡ ʦʙʣʘʩʪʴʶ. ʇʦʩʪʦʷʥʥʳʤʠ 

ʧʘʨʪʥʝʨʘʤʠ ʨʝʛʠʦʥʘ ʷʚʣʷʶʪʩʷ: ʋʢʨʘʠʥʘ, ɹʝʣʘʨʫʩʴ, ʂʠʪʘʡ, ʉʣʦʚʘʢʠʷ, 

ʅʠʜʝʨʣʘʥʜʳ, ʂʘʥʘʜʘ, ʂʠʧʨ, ʌʠʥʣʷʥʜʠʷ, ʀʪʘʣʠʷ, ɻʝʨʤʘʥʠʷ, ʇʦʣʴʰʘ, ʊʫʨʮʠʷ. 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʚʥʝʰʥʠʭ ʩʚʷʟʝʡ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ  

ʷʚʣʷʝʪʩʷ ʧʘʨʪʥʝʨʩʪʚʦ ʩʦ ʩʪʨʘʥʘʤʠ ʉʅɻ. 
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ʊʘʙʣʠʮʘ 1 

ʀʪʦʛʠ  ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2008-2011ʛʛ.  (ʤʣʥ. ʜʦʣʣ. ʉʐɸ) 

 2008 2009 2010 2011 

ʵʢʩʧʦʨʪ 645,3 463,5 7148,6 7833,6 

ʠʤʧʦʨʪ 787,4 420,8 631,0 215,2 

ʦʙʦʨʦʪ 1432,7 884,3 7779,6 8048,8 

 

 

 
ʈʠʩ 1. ɼʠʥʘʤʠʢʘ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2008-

2011ʛʛ. (ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ) 

 

ʄʝʞʨʝʛʠʦʥʘʣʴʥʳʝ ʩʚʷʟʠ ï ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʨʳʯʘʛʦʚ ʫʢʨʝʧʣʝʥʠʷ 

ʵʢʦʥʦʤʠʠ ʨʝʛʠʦʥʘ. ʆʤʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʳʨʴʝʤ, ʢʦʤʧʣʝʢʪʫʶʱʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʪʦʚʘʨʘʤʠ, ʢʦʪʦʨʳʝ ʥʝ 

ʧʨʦʠʟʚʦʜʷʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ. ʈʘʩʰʠʨʷʝʪʩʷ ʚʳʚʦʟ ʪʦʚʘʨʦʚ ʦʤʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʜʨʫʛʠʝ ʨʘʡʦʥʳ ʈʌ.  

ʆʩʥʦʚʥʳʤʠ ʪʦʨʛʦʚʳʤʠ ʧʘʨʪʥʝʨʘʤʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʩʨʝʜʠ ʩʫʙʲʝʢʪʦʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʩʪʘʶʪʩʷ ʭʦʟʷʡʩʪʚʫʶʱʠʝ ʩʫʙʲʝʢʪʳ ʧʷʪʠ ʬʝʜʝʨʘʣʴʥʳʭ 

ʦʢʨʫʛʦʚ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʠʪʩʷ 95% ʪʦʚʘʨʦʦʙʦʨʦʪʘ ʩ ʆʤʩʢʦʡ ʦʙʣʘʩʪʴʶ: 

ʉʠʙʠʨʩʢʠʡ (39%), ʋʨʘʣʴʩʢʠʡ (31%), ʇʨʠʚʦʣʞʩʢʠʡ (11%), ʖʞʥʳʡ (8%) ʠ 

ʎʝʥʪʨʘʣʴʥʳʡ 6%) ʬʝʜʝʨʘʣʴʥʳʝ ʦʢʨʫʛʘ.  

ɺ ʠʭ ʩʪʨʫʢʪʫʨʝ ʧʨʦʜʫʢʮʠʷ ʥʝʬʪʝʭʠʤʠʠ ï ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ, ʤʘʟʫʪ, 

ʜʠʟʝʣʴʥʳʝ ʤʘʩʣʘ, ʙʠʪʫʤʳ, ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʢʘʫʯʫʢʠ, ʰʠʥʳ ʜʣʷ ʛʨʫʟʦʚʳʭ ʠ 

ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʙʝʥʟʠʥʳ; ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ï 

ʵʢʩʢʘʚʘʪʦʨʳ, ʣʠʬʪʳ; ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ï ʢʦʣʙʘʩʳ, ʤʷʩʦ ʠ ʧʪʠʮʘ, ʤʦʣʦʯʥʳʝ 

ʢʦʥʩʝʨʚʳ, ʟʝʨʥʦʚʳʝ ʠ ʟʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʣʠʢʝʨʦʚʦʜʦʯʥʳʝ ʠʟʜʝʣʠʷ. 

ʀʟ ʨʝʛʠʦʥʦʚ ʈʌ ʚ ʦʙʣʘʩʪʴ ʚʚʦʟʷʪ ʧʨʦʢʘʪ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ, ʩʪʘʣʴʥʳʝ ʪʨʫʙʳ, 

ʫʛʦʣʴ ʠ ʧʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʷ, ʩʳʨʫʶ ʥʝʬʪʴ, ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ, ʧʠʱʝʚʦʡ 

ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ, ʧʨʠʨʦʜʥʳʡ ʛʘʟ, ʧʦʣʠʵʪʠʣʝʥ, ʣʝʛʢʦʚʳʝ 

ʘʚʪʦʤʦʙʠʣʠ, ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ, ʙʝʟʘʣʢʦʛʦʣʴʥʳʝ ʥʘʧʠʪʢʠ. 
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ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʪʦʚʘʨʦʦʙʦʨʦʪ ʆʤʩʢʦʛʦ ʨʝʛʠʦʥʘ ʫʚʝʣʠʯʠʚʘʣʩʷ ʟʘ ʩʯʝʪ 

ʵʢʩʧʦʨʪʘ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ɼʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʵʢʩʧʦʨʪ ʧʨʦʜʫʢʮʠʠ 

ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪ ʵʢʩʧʦʨʪ ʤʘʰʠʥ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ, 

ʜʨʝʚʝʩʠʥʳ, ʤʝʪʘʣʣʦʚ ʠ ʤʝʪʠʟʦʚ.  

ʈʘʩʪʝʪ ʠʤʧʦʨʪ ʧʨʦʜʫʢʮʠʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ (ʙʦʣʝʝ 47%) ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʩʪʘʙʠʣʠʟʘʮʠʠ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʛʦʪʦʚʥʦʩʪʠ ʠʥʚʝʩʪʦʨʦʚ 

ʨʘʟʚʠʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʆʨʛʘʥʠʟʘʮʠʠ ʆʤʩʢʦʛʦ ʨʝʛʠʦʥʘ ʧʨʦʜʦʣʞʘʶʪ ʦʩʚʘʠʚʘʪʴ ʤʝʞʜʫʥʘʨʦʜʥʳʡ 

ʨʳʥʦʢ ʫʩʣʫʛ. ɺ ʩʪʨʫʢʪʫʨʝ ʚʥʝʰʥʝʪʦʨʛʦʚʦʛʦ ʦʙʦʨʦʪʘ ʵʢʩʧʦʨʪ ʫʩʣʫʛ ʩʦʩʪʘʚʣʷʝʪ 

26,1 ʤʣʥ. ʜʦʣʣ., ʠʭ ʠʤʧʦʨʪ ï 23,1 ʤʣʥ. ʜʦʣʣ. 

ʈʘʩʰʠʨʷʝʪʩʷ ʛʝʦʛʨʘʬʠʷ ʫʩʣʫʛ ï ʪʦʨʛʦʚʳʤʠ ʧʘʨʪʥʝʨʘʤʠ ʦʙʣʘʩʪʠ ʩʪʘʣʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʩʬʝʨʳ ʫʩʣʫʛ ʙʦʣʝʝ 80 ʩʪʨʘʥ. ʇʨʠ ʵʪʦʤ ʥʘ ʜʦʣʶ ʩʪʨʘʥ ʜʘʣʴʥʝʛʦ 

ʟʘʨʫʙʝʞʴʶ ʧʨʠʭʦʜʠʪʩʷ 47,9% ʵʢʩʧʦʨʪʘ ʠ 93,6% ʠʤʧʦʨʪʘ ʫʩʣʫʛ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʆʙʲʝʤ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʚ ʇʨʠʠʨʪʳʰʴʝ ʩʥʠʟʠʣʩʷ. 

ʆʙʦʨʦʪ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʟʘ ʧʝʨʚʫʶ ʯʝʪʚʝʨʪʴ 2012 ʛʦʜʘ ʩʥʠʟʠʣʩʷ ʥʘ 1,8% 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2011ʛʦʜʦʤ. 
ʊʘʙʣʠʮʘ 2 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʪʝʤʧʦʚ ʨʦʩʪʘ ʦʙʦʨʦʪʦʚ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʟʘ 2008-2012 ʛʛ.,% 

 2008 2009 2010 2011 2012 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 113,0 94,5 104,4 107,2 105,9 

ʉʠʙʠʨʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 111,5 89,3 103,4 107,9 106,1 

ʆʤʩʢʘʷ ʆʙʣʘʩʪʴ 112,2 90,9 104,5 115,5 109,0 

 

 
ʈʠʩ 2. ɼʠʥʘʤʠʢʘ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʤʧʦʚ ʨʦʩʪʘ ʦʙʦʨʦʪʦʚ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ 

ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2008-2012ʛʛ. (ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ) 

 

http://vasenin.org/news-economic/6466-obem-roznichnoy-torgovli-v-priirtishe-uvelichilsya.html
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ɺ ʨʝʛʠʦʥʘʣʴʥʦʤ ʄʠʥʵʢʦʥʦʤʠʢʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʨʦʩʪ ʦʙʦʨʦʪʘ ʨʦʟʥʠʯʥʦʡ 

ʪʦʨʛʦʚʣʠ, ʢʦʪʦʨʳʡ ʥʘʙʣʶʜʘʣʩʷ ʚ ʆʤʩʢʦʡ ʦʙʣ. ʚ 2011, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ ʞʠʪʝʣʝʡ. 

 
ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

 

1.ɸʟʘʨʦʚʘ ʃ.ɺ. ʀʟʫʯʝʥʠʝ ʨʦʜʥʦʛʦ ʢʨʘʷ. ʕʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʆʤʩʢʦʡ 

ʦʙʣʘʩʪʠ: ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ / ʃ.ɺ. ɸʟʘʨʦʚʘ. ð ʆʤʩʢ: ʆʆʆ 

çʀʟʜ-ʚʦ çʅʘʩʣʝʜʠʝ. ɼʠʘʣʦʛ-ʉʠʙʠʨʴèç; ʇʦʣʠʛʨʘʬʠʯʝʩʢʠʡ ʮʝʥʪʨ ʂɸʅ, 2003. ð 192 ʩ. 

2.ʆʤʩʢʘʷ ʛʫʙʝʨʥʠʷ. ʇʦʨʪʘʣ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʦʤʩʢʦʡ ʦʙʣʘʩʪʠ 

3.ʈʦʩʩʠʡʩʢʘʷ ʛʘʟʝʪʘ 13 ʤʘʨʪʘ 2013ʛ. ˉ53 (6029) 

4.ʈʦʩʩʠʡʩʢʘʷ ʛʘʟʝʪʘ 14 ʤʘʨʪʘ 2012ʛ. ˉ55 (5728) 

5.ʈʦʩʩʠʡʩʢʘʷ ʛʘʟʝʪʘ 16 ʤʘʨʪʘ 2011ʛ. ˉ54 (5430) 

6.ʈʦʩʩʠʡʩʢʘʷ ʛʘʟʝʪʘ 12 ʤʘʨʪʘ 2010ʛ. ˉ51 (5130) 

7.ʈʦʩʩʠʡʩʢʘʷ ʛʘʟʝʪʘ 13 ʤʘʨʪʘ 2009ʛ. ˉ43 (4867) 

8.ʆʤʩʢʘʷ ʧʨʘʚʜʘ 13 ʘʧʨʝʣʷ 2011ʛ. 

 

ʋɼʂ 621.31 

 

ʇʈʆʊʀɺʆɸɺɸʈʀʁʅɸʗ ɸɺʊʆʄɸʊʀʂɸ ɺ ʕʃɽʂʊʈʆʕʅɽʈɻɽʊʀʂɽ 

 

ɽʚʩʝʝʚ ʇ.ʅ., ʩʪʫʜʝʥʪ ʆʀɺʊ (ʬʠʣʠʘʣ) ʌɹʆʋ ɺʇʆ çʅɻɸɺʊè 

ʈʫʧʧʝʣʴ ɸ. ɸ., ʟʘʚ. ʢʘʬʝʜʨʦʡ ʕʊ ʠ ʕʆ, ʢ.ʪ.ʥ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʤʘʪʝʨʠʘʣ ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ 

ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʦʡ ʘʚʪʦʤʘʪʠʢʦʡ (ʇɸ), ʝʸ ʥʘʟʥʘʯʝʥʠʝʤ, 

ʟʘʜʘʯʘʤʠ, ʩʪʨʫʢʪʫʨʦʡ, ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʥʝʡ.  

 

ʆʩʥʦʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʵʥʝʨʛʝʪʠʢʠ, ʦʪʣʠʯʘʶʱʘʷ ʝʝ ʦʪ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚʳʨʘʙʦʪʢʘ 

ʤʦʱʥʦʩʪʠ ʜʦʣʞʥʘ ʩʪʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʝʝ ʧʦʪʨʝʙʣʝʥʠʶ. ʇʦʵʪʦʤʫ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʠʣʠ ʫʤʝʥʴʰʝʥʠʠ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʦʣʞʥʘ ʥʝʤʝʜʣʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʠʣʠ ʫʤʝʥʴʰʘʪʴʩʷ ʝʝ ʚʳʨʘʙʦʪʢʘ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ. ʅʘʨʫʰʝʥʠʝ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʦʜʥʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ ʤʦʞʝʪ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʨʘʙʦʪʝ 

ʤʥʦʛʠʭ ʠʣʠ ʜʘʞʝ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʠ ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʶ ʚʩʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ.   ɺʩʝ ʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʘʪʠʢʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʜʚʝ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ: ʫʩʪʨʦʡʩʪʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʩʠʩʪʝʤʥʦʡ ʘʚʪʦʤʘʪʠʢʠ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʘʚʪʦʤʘʪʠʢʘ ʷʚʣʷʝʪʩʷ ʤʝʩʪʥʦʡ ʘʚʪʦʤʘʪʠʢʦʡ, ʚʳʧʦʣʥʷʶʱʝʡ 

ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʣʦʢʘʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʠ 

ʧʦʜʜʝʨʞʘʥʠʷ ʥʘ ʟʘʜʘʥʥʦʤ ʫʨʦʚʥʝ ʠʣʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʉʠʩʪʝʤʥʘʷ ʘʚʪʦʤʘʪʠʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʦʢʘʟʳʚʘʶʱʠʝ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʞʠʤ ʨʘʙʦʪʳ ʚʩʝʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʝʝ ʯʘʩʪʠ. ʉʠʩʪʝʤʥʘʷ ʘʚʪʦʤʘʪʠʢʘ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʘʚʪʦʤʘʪʠʢʫ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʥʦʨʤʘʣʴʥʳʭ ʨʝʞʠʤʘʭ ʠ ʘʚʪʦʤʘʪʠʢʫ ʫʧʨʘʚʣʝʥʠʷ ʚ ʘʚʘʨʠʡʥʳʭ 

ʨʝʞʠʤʘʭ (ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʫʶ ʘʚʪʦʤʘʪʠʢʫ).  

ʇʨʦʪʠʚʦʘʚʘʨʠʡʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʜʦʣʞʥʳ ʨʝʰʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  
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¶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʥʘʨʫʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʘʙʦʪʳ 
ʵʥʝʨʛʦʩʠʩʪʝʤʳ; 

¶ ʧʨʝʢʨʘʱʝʥʠʝ ʘʩʠʥʭʨʦʥʥʦʛʦ ʭʦʜʘ, ʝʩʣʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʥʘʨʫʰʝʥʠʝ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʝ ʫʜʘʣʦʩʴ; 

¶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʚʳʭʦʜʘ ʟʘ ʜʦʧʫʩʪʠʤʳʝ ʛʨʘʥʠʮʳ ʯʘʩʪʦʪʳ, ʥʘʧʨʷʞʝʥʠʷ ʠ 

ʪʦʢʘ. 

ɿʘʜʘʯʘ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʝʰʘʝʪʩʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝʤ ʧʝʨʝʭʦʜʘ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʫʛʣʦʚ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʕɼʉ ʩʠʥʭʨʦʥʥʳʭ ʤʘʰʠʥ ʟʘ ʥʝʢʦʪʦʨʳʝ 

ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʘʚʘʨʠʡʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʧʣʦʪʴ 

ʜʦ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʦʚʦʛʦ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʝʞʠʤʘ. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʧʨʷʞʝʥʦ ʩ ʨʷʜʦʤ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʳʭ ʪʨʫʜʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ:  

¶ ʩʣʦʞʥʦʩʪʴ ʩʭʝʤʳ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʝʝ 
ʥʦʨʤʘʣʴʥʳʭ ʠ ʘʚʘʨʠʡʥʳʭ ʨʝʞʠʤʦʚ; 

¶ ʤʥʦʛʦʦʙʨʘʟʠʝ ʩʭʝʤʥʦ-ʨʝʞʠʤʥʳʭ ʫʩʣʦʚʠʡ ʠ ʘʚʘʨʠʡʥʳʭ ʚʦʟʤʫʱʝʥʠʡ, 

ʧʨʝʜʦʧʨʝʜʝʣʷʶʱʝʝ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʪ.ʝ. 

ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʣʝʞʠʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ 

ʜʣʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʤʠʥʠʤʘʣʴʥʳʝ 

ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʩʪʦʡʯʠʚʦʩʪʴ; 

¶ ʙʦʣʴʰʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʠ ʥʝʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʨʝʘʢʮʠʠ 
ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʥʘ ʚʦʟʤʫʱʝʥʠʷ ʨʝʞʠʤʘ; 

¶ ʙʳʩʪʨʦʪʝʯʥʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ ʘʚʘʨʠʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʝ. 

ʇʨʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʪʨʝʙʫʶʱʠʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʩʠʩʪʝʤʳ ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʨʫʰʝʥʠʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʚ ʧʨʝʜʝʣʘʭ ʧʝʨʚʦʡ ʩʝʢʫʥʜʳ ʦʪ ʤʦʤʝʥʪʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʦʛʦ ʚʦʟʤʫʱʝʥʠʷ. ʕʪʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ʙʳʩʪʨʦʜʝʡʩʪʚʠʶ ʩʨʝʜʩʪʚ 

ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ɿʘʜʘʯʘ ʧʨʝʢʨʘʱʝʥʠʷ ʘʩʠʥʭʨʦʥʥʦʛʦ ʭʦʜʘ ʨʝʰʘʝʪʩʷ ʣʠʙʦ ʨʘʟʜʝʣʝʥʠʝʤ 

ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʧʦ ʩʝʯʝʥʠʶ, ʚ ʢʦʪʦʨʦʤ ʚʦʟʥʠʢ ʘʩʠʥʭʨʦʥʥʳʡ ʭʦʜ, ʣʠʙʦ 

ʨʝʩʠʥʭʨʦʥʠʟʘʮʠʝʡ, ʪ.ʝ. ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʩʠʥʭʨʦʥʠʟʤʘ. ʇʦʩʣʝʜʥʝʝ ʧʨʠʤʝʥʷʝʪʩʷ 

ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʪʜʝʣʴʥʳʤ ʘʛʨʝʛʘʪʘʤ ʠʣʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʤ.  

ɿʘʜʘʯʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʜʦʧʫʩʪʠʤʳʭ ʦʪʢʣʦʥʝʥʠʡ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ 

ʥʦʩʷʪ ʦʙʳʯʥʦ ʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʨʝʰʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʙʘʣʘʥʩʘ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʫʟʣʘʭ, ʣʠʙʦ ʨʘʟʛʨʫʟʢʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʟʣʦʚ 

ʠʣʠ ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ.  

ɿʘʜʘʯʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʜʦʧʫʩʪʠʤʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʯʘʩʪʦʪʳ ʪʘʢʞʝ ʤʦʞʝʪ 

ʥʦʩʠʪʴ ʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ (ʧʨʠ ʦʪʜʝʣʝʥʠʠ ʥʝʙʦʣʴʰʦʛʦ ʫʟʣʘ ʵʥʝʨʛʦʩʠʩʪʝʤʳ). 

ʅʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʯʘʩʪʦʪʳ ʚʦ ʚʨʝʤʷ ʘʚʘʨʠʡʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ 

ʠʤʝʪʴ ʤʝʩʪʦ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʧʦʩʣʝ ʝʝ ʦʪʜʝʣʝʥʠʷ ʦʪ ɽʕʉ 

ʩ ʙʦʣʴʰʠʤ ʥʝʙʘʣʘʥʩʦʤ ʤʦʱʥʦʩʪʠ. ʅʝʜʦʧʫʩʪʠʤʦʝ ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʚʦ ʚʩʝʡ 

ɽʕʉ, ʪʨʝʙʫʶʱʝʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʣʠʰʴ ʧʨʠ ʫʥʠʢʘʣʴʥʳʭ ʘʚʘʨʠʡʥʳʭ ʦʪʢʣʶʯʝʥʠʷʭ 

ʛʝʥʝʨʘʪʦʨʥʦʡ ʤʦʱʥʦʩʪʠ ʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʨʘʙʦʪʳ ɽʕʉ ʩ ʧʦʥʠʞʝʥʥʳʤ ʫʨʦʚʥʝʤ 
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ʯʘʩʪʦʪʳ ʚ ʧʨʝʜʘʚʘʨʠʡʥʦʤ ʨʝʞʠʤʝ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʜʦʧʫʩʪʠʤʦʛʦ 

ʦʪʢʣʦʥʝʥʠʷ ʯʘʩʪʦʪʳ, ʦʯʝʚʠʜʥʦ, ʜʦʣʞʝʥ ʙʳʪʴ ʠʟʤʝʥʝʥ ʙʘʣʘʥʩ ʘʢʪʠʚʥʳʭ 

ʤʦʱʥʦʩʪʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʯʘʩʪʠ ʵʥʝʨʛʦʩʠʩʪʝʤʳ, ʠʣʠ ʚ ɽʕʉ ʚ ʮʝʣʦʤ. 

ʅʝʜʦʧʫʩʪʠʤʳʝ ʦʪʢʣʦʥʝʥʠʷ ʯʘʩʪʦʪʳ, ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʚʦʟʥʠʢʘʶʪ ʣʠʙʦ ʧʦʩʣʝ ʥʘʨʫʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʣʠʙʦ ʚ 

ʧʦʩʣʝʘʚʘʨʠʡʥʳʭ ʫʩʣʦʚʠʷʭ, ʙʣʠʟʢʠʭ ʢ ʧʨʝʜʝʣʴʥʳʤ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʇʦʵʪʦʤʫ 

ʩʦʭʨʘʥʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʰʝʥʠʝ ʠ 

ʜʨʫʛʠʭ ʟʘʜʘʯ.  

ʅʘʭʦʜʷʱʠʝʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʨʦʝʢʪʠʨʫʝʤʳʝ ʫʩʪʨʦʡʩʪʚʘ ʇɸ 

ʚʳʧʦʣʥʷʶʪʩʷ ʜʣʷ ʜʝʡʩʪʚʠʷ ʧʦ ʧʦʩʪʦʷʥʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʢʦʪʦʨʘʷ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʚ 

ʩʭʝʤʫ, ʘ ʥʘʩʪʨʦʡʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳ ʨʘʩʯʝʪʦʚ 

ʥʦʨʤʘʣʴʥʳʭ ʠ ʘʚʘʨʠʡʥʳʭ ʨʝʞʠʤʦʚ.  

ʉʦʩʪʦʷʥʠʝ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʷʜʦʤ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ ʠ 

ʧʘʨʘʤʝʪʨʦʚ, ʢʘʢ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ, ʩʦʩʪʘʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʝʨʝʪʦʢʠ ʤʦʱʥʦʩʪʠ 

ʧʦ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʘʤ ʠ ʤʝʞʩʠʩʪʝʤʥʳʤ ʩʚʷʟʷʤ , ʟʥʘʯʝʥʠʷ ʪʦʢʦʚ, ʫʨʦʚʥʠ 

ʥʘʧʨʷʞʝʥʠʷ, ʯʘʩʪʦʪʘ ʠ ʪ.ʧ. ʋʩʪʨʦʡʩʪʚʘ ʇɸ ʥʝʧʨʝʨʳʚʥʦ ʢʦʥʪʨʦʣʠʨʫʶʪ ʵʪʠ 

ʧʘʨʘʤʝʪʨʳ, ʚʳʷʚʣʷʶʪ ʠ ʬʠʢʩʠʨʫʶʪ ʤʦʤʝʥʪʳ ʦʧʘʩʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʠʣʠ 

ʚʥʝʟʘʧʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ, ʦʧʨʝʜʝʣʷʶʪ ʠʭ ʪʷʞʝʩʪʴ ʠ 

ʚʳʨʘʙʘʪʳʚʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʲʝʢʪʳ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ 

ʵʪʦʤ, ʯʝʤ ʙʦʣʴʰʝ ʬʘʢʪʦʨʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʪʨʦʣʠʨʫʝʪ ʇɸ, ʪʝʤ ʙʣʠʞʝ ʢ 

ʦʧʪʠʤʘʣʴʥʳʤ ʙʫʜʫʪ ʝʝ ʚʦʟʜʝʡʩʪʚʠʷ.  

ɺ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʩʪʨʫʢʪʫʨʘ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʢʦʤʧʣʝʢʩʘ 

ʫʩʪʨʦʡʩʪʚ ʇɸ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʥʘʟʥʘʯʝʥʠʝʤ ʠ ʫʩʣʦʚʠʷʤʠ ʨʘʙʦʪʳ. ɺ ʦʙʱʝʤ 

ʩʣʫʯʘʝ ʫʩʪʨʦʡʩʪʚʦ ʇɸ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ: ʚʳʷʚʠʪʝʣʴʥʦʡ (ɺʏ), ʣʦʛʠʯʝʩʢʦʡ 

(ʃʏ) ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ (ʀʏ). ɺʳʷʚʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʫʩʢʦʚʳʝ 

ʦʨʛʘʥʳ (ʇʆ), ʦʨʛʘʥʳ ʢʦʥʪʨʦʣʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ (ʂʕʈ) ʠ ʦʨʛʘʥʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʜʦʟʠʨʦʚʢʠ ʚʦʟʜʝʡʩʪʚʠʡ (ɸɼɺ). ʉʠʛʥʘʣʳ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʝ ʚ 

ʚʳʷʚʠʪʝʣʴʥʦʡ ʯʘʩʪʠ, ʧʦʩʪʫʧʘʶʪ ʚ ʣʦʛʠʯʝʩʢʫʶ ʯʘʩʪʴ, ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ 

ʣʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ, ʩʦʧʦʩʪʘʚʣʷʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʠʛʥʘʣʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʦʪ ɺʏ, ʚʳʙʠʨʘʶʪ 

ʚʠʜʳ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʮʝʧʠ. ʅʘʢʦʥʝʮ, 

ʠʩʧʦʣʥʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʨʛʘʥʳ ʠʣʠ ʘʧʧʘʨʘʪʳ ʫʧʨʘʚʣʝʥʠʷ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚʦʟʜʝʡʩʪʚʠʷ ʆɻ, ʈʊ, ɼʉ, ʆʅ ʠ ʜʨ. 

ʇʨʠ ʚʩʝʤ ʤʥʦʛʦʦʙʨʘʟʠʠ ʢʦʥʢʨʝʪʥʳʭ ʠʩʧʦʣʥʝʥʠʡ ʫʩʪʨʦʡʩʪʚ ʇɸ ʚʩʝ ʦʥʠ 

ʤʦʛʫʪ ʙʳʪʴ ʩʚʝʜʝʥʳ ʢ ʩʣʝʜʫʶʱʠʤ ʦʩʥʦʚʥʳʤ ʚʠʜʘʤ: 

¶ ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʘʷ ʘʚʪʦʤʘʪʠʢʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʘʨʫʰʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ (ɸʇʅʋ). ʋʩʪʨʦʡʩʪʚʘ ɸʇʅʋ ʚʳʷʚʣʷʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʘʩʥʳʭ 

ʧʝʨʝʛʨʫʟʦʢ ʠʣʠ ʥʘʙʨʦʩʦʚ ʤʦʱʥʦʩʪʠ, ʚʥʝʟʘʧʥʳʝ ʦʪʢʣʶʯʝʥʠʷ ʫʯʘʩʪʢʦʚ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʠʣʠ ʠʭ ʧʦʣʥʳʝ ʨʘʟʨʳʚʳ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʝʧʦʣʥʦʬʘʟʥʳʭ 

ʨʝʞʠʤʦʚ ʠ ʜʨʫʛʠʝ ʘʥʘʣʦʛʠʯʥʳʝ ʥʘʨʫʰʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ. ɺʦ 

ʚʩʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚʦʟʥʠʢʰʝʝ ʥʘʨʫʰʝʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʫʛʨʦʞʘʝʪ 

ʥʘʨʫʰʝʥʠʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʫʩʪʨʦʡʩʪʚʘ ɸʇʅʋ ʧʨʦʠʟʚʦʜʷʪ ʙʳʩʪʨʫʶ 

ʜʦʟʠʨʦʚʘʥʥʫʶ ʨʘʟʛʨʫʟʢʫ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʠ ʤʝʞʩʠʩʪʝʤʥʳʭ ʩʚʷʟʝʡ. ɼʣʷ 

ʨʘʟʛʨʫʟʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʭ ʚʠʜʘ ʚʦʟʜʝʡʩʪʚʠʡ: ʦʪʢʣʶʯʝʥʠʝ ʛʠʜʨʦ- ʠ 
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ʪʫʨʙʦʛʝʥʝʨʘʪʦʨʦʚ (ʆɻ) ʠʣʠ ʙʳʩʪʨʘʷ ʨʘʟʛʨʫʟʢʘ ʧʘʨʦʚʳʭ ʪʫʨʙʠʥ (ʈʊ) ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʤʦʱʥʦʩʪʠ (ʆʄ) ʧʦ ʫʩʣʦʚʠʷʤ ʧʦʩʣʝʘʚʘʨʠʡʥʦʛʦ 

ʨʝʞʠʤʘ, ʘ ʪʘʢʞʝ ʜʝʣʝʥʠʝ ʵʥʝʨʛʦʩʠʩʪʝʤ ʠʣʠ ʆʕʉ (ɼʉ) ʧʦ ʩʝʯʝʥʠʷʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʚʳʜʝʣʝʥʠʝ ʚ ʥʫʞʥʳʡ ʨʘʡʦʥ ʦʛʨʘʥʠʯʝʥʥʦʡ ʤʦʱʥʦʩʪʠ, ʠ 

ʦʪʢʣʶʯʝʥʠʝ ʯʘʩʪʠ ʥʘʛʨʫʟʢʠ (ʆʅ); 

¶ ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʘʷ ʘʚʪʦʤʘʪʠʢʘ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʘʩʠʥʭʨʦʥʥʦʛʦ ʨʝʞʠʤʘ 
(ɸʃɸʈ). ʋʩʪʨʦʡʩʪʚʘ ɸʃɸʈ ʚʳʷʚʣʷʶʪ ʤʦʤʝʥʪʳ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʧʨʝʜʝʣʫ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʣʠ ʤʦʤʝʥʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʩʠʥʭʨʦʥʥʦʛʦ ʨʝʞʠʤʘ ʠ ʚʦʟʜʝʡʩʪʚʫʶʪ 

ʥʘ ʝʛʦ ʧʨʝʢʨʘʱʝʥʠʝ ʧʫʪʝʤ ʜʝʣʝʥʠʷ ʵʥʝʨʛʦʩʠʩʪʝʤ ʚ ʟʘʨʘʥʝʝ ʥʘʤʝʯʝʥʥʳʭ 

ʩʝʯʝʥʠʷʭ ʣʠʙʦ ʧʫʪʝʤ ʨʝʩʠʥʭʨʦʥʠʟʘʮʠʠ ʵʥʝʨʛʦʩʠʩʪʝʤ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʦʥʠ 

ʧʨʦʠʟʚʦʜʷʪ ʆɻ ʠʣʠ ʈʊ ʚ ʠʟʙʳʪʦʯʥʦʡ ʯʘʩʪʠ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ 

ʯʘʩʪʦʪ, ʯʪʦ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʨʝʩʠʥʭʨʦʥʠʟʘʮʠʠ; 

¶ ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʘʷ ʘʚʪʦʤʘʪʠʢʘ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʯʘʩʪʦʪʳ 

(ɸʆʇʏ). ʋʩʪʨʦʡʩʪʚʘ ɸʆʇʏ ʚʳʷʚʣʷʶʪ ʧʦʚʳʰʝʥʠʝ ʯʘʩʪʦʪʳ ʠ ʧʨʠ ʧʦʚʳʰʝʥʠʠ 

ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʧʨʦʠʟʚʦʜʷʪ ʆɻ ʛʠʜʨʦʛʝʥʝʨʘʪʦʨʦʚ ɻʕʉ ʠ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʪʜʝʣʝʥʠʝ ʊʕʉ ʦʪ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʩʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ 

ʥʘʛʨʫʟʢʦʡ; 

¶ ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʘʷ ʘʚʪʦʤʘʪʠʢʘ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 

(ɸʆʇʅ). ʋʩʪʨʦʡʩʪʚʘ ɸʆʇʅ ʚʳʷʚʣʷʶʪ ʧʦʚʳʰʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʜʦ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʧʨʦʠʟʚʦʜʷʪ ʚʢʣʶʯʝʥʠʝ 

ʰʫʥʪʠʨʫʶʱʠʭ ʨʝʘʢʪʦʨʦʚ ʠ ʦʪʢʣʶʯʝʥʠʝ ʣʠʥʠʡ, ʷʚʣʷʶʱʠʭʩʷ ʠʩʪʦʯʥʠʢʘʤʠ 

ʧʦʚʳʰʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ.                                                                            
ʋʩʪʨʦʡʩʪʚʘ ʠ ʢʦʤʧʣʝʢʩʳ ʫʩʪʨʦʡʩʪʚ ʇɸ ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 

ʩʣʝʜʫʶʱʠʤ ʦʩʥʦʚʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

- ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ. ʊʨʝʙʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʜʣʷ ʫʩʪʨʦʡʩʪʚ ʇɸ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʘʨʫʰʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ; 

- ʩʝʣʝʢʪʠʚʥʦʩʪʴ. ʊʨʝʙʦʚʘʥʠʝ ʚ ʦʪʥʦʰʝʥʠʠ ʫʩʪʨʦʡʩʪʚ ʇɸ ʦʟʥʘʯʘʝʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʚʳʙʠʨʘʪʴ ʦʙʲʝʢʪʳ, ʚʠʜʳ ʠ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʡ 

ʦʙʲʝʤ ʚʦʟʜʝʡʩʪʚʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʫʶ ʣʦʢʘʣʠʟʘʮʠʶ 

ʥʘʨʫʰʝʥʠʡ ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ. ɽʩʣʠ ʥʘ ʚʦʟʥʠʢʰʝʝ ʥʘʨʫʰʝʥʠʝ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʨʝʘʛʠʨʫʶʪ ʥʝʩʢʦʣʴʢʦ ʫʩʪʨʦʡʩʪʚ ʇɸ, ʪʦ ʠʭ ʩʫʤʤʘʨʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʪʘʢʞʝ ʜʦʣʞʥʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʙʦʚʘʥʠʶ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ 

ʣʦʢʘʣʠʟʘʮʠʠ ʥʘʨʫʰʝʥʠʷ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʤ ʦʙʲʝʤʝ ʚʦʟʜʝʡʩʪʚʠʡ; 

- ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. ʊʨʝʙʦʚʘʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʦʨʛʘʥʘʤ 

ʇɸ ʠ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʘʥʘʣʦʛʠʯʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʫʩʪʨʦʡʩʪʚʘʤ 

ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ. ʕʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʪʘʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʠ 

ʥʘʨʫʰʝʥʠʷ ʥʦʨʤʘʣʴʥʦ ʨʝʞʠʤʘ, ʥʘ ʜʝʡʩʪʚʠʝ ʧʨʠ ʢʦʪʦʨʳʭ ʦʥʠ ʨʘʩʩʯʠʪʘʥʳ; 

- ʥʘʜʝʞʥʦʩʪʴ. ʊʨʝʙʦʚʘʥʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʫʩʪʨʦʡʩʪʚʘ ʇɸ, ʪʘʢ ʞʝ ʢʘʢ ʠ 

ʫʩʪʨʦʡʩʪʚʘ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ, ʜʦʣʞʥʳ ʙʝʟʦʪʢʘʟʥʦ ʜʝʡʩʪʚʦʚʘʪʴ ʧʨʠ ʥʘʨʫʰʝʥʠʷʭ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʠ ʥʝ ʜʝʡʩʪʚʦʚʘʪʴ ʠʟʣʠʰʥʝ ʠ ʣʦʞʥʦ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʠʭ 

ʜʝʡʩʪʚʠʝ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ. 
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ʊɽʇʃʆɺʀɿʀʆʅʅʆɽ ʆɹʉʃɽɼʆɺɸʅʀɽ ʕʃɽʂʊʈʆʆɹʆʈʋɼʆɺɸʅʀʗ 

ʇʆɼʉʊɸʅʎʀʁ ʀ ʇʈʆʄʓʐʃɽʅʅʓʍ ʇʈɽɼʇʈʀʗʊʀʁ ʀ ɽɻʆ 

ʕʂʆʅʆʄʀʏɽʉʂɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ 

 

ɽʨʸʤʠʥ ʇ. ʇ., ʩʪʫʜʝʥʪ ʆʀɺʊ (ʬʠʣʠʘʣ) ʌɹʆʋ ɺʇʆ ʅɻɸɺʊ 

 

ɸʥʥʦʪʘʮʠ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʧʣʦʚʠʟʠʦʥʥʳʡ ʧʨʠʙʦʨ ʜʣʷ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʜʩʪʘʥʮʠʡ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. ʈʘʩʩʤʦʪʨʝʥʠʝ  ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʠ  ʚʳʛʦʜʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʜʩʪʘʥʮʠʡ, 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚʳʨʘʙʦʪʘʣʘ ʩʚʦʡ ʨʝʩʫʨʩ, ʥʦ ʧʨʦʜʦʣʞʘʝʪ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ, ʪʘʢ 

ʢʘʢ ʥʘ ʝʛʦ ʟʘʤʝʥʫ ʪʨʝʙʫʶʪʩʷ ʙʦʣʴʰʠʝ ʬʠʥʘʥʩʦʚʳʝ ʩʨʝʜʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩ 

ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ 

ʦʙʩʣʝʜʦʚʘʥʠʡ ʠ ʜʠʘʛʥʦʩʪʠʢʠ. ʆʮʝʥʢʘ ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʣʦʚʦʛʦ 

ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ - ʦʯʝʥʴ 

ʩʣʦʞʥʘʷ ʠ ʘʢʪʫʘʣʴʥʘʷ ʟʘʜʘʯʘ. 

ʊʝʧʣʦʚʠʟʠʦʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʛʘʟʦʚ, 

ʨʘʩʪʚʦʨʝʥʥʳʭ ʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʤ ʤʘʩʣʝ , ʚʳʧʦʣʥʷʝʤʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʤʝʪʦʜʠʢʦʡ çʆʙʲʝʤ ʠ ʥʦʨʤʳ ʠʩʧʳʪʘʥʠʡ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷè (ʆʅʀʕ), 

ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʮʝʣʳʡ ʨʷʜ ʨʘʟʣʠʯʥʳʭ ʜʝʬʝʢʪʦʚ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ 

ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ (ʕʆ) [1, 2].  

ʊʝʧʣʦʚʠʜʝʥʠʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʧʦʠʩʢʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠ ʨʘʙʦʪʝ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʩʪʝʤ ʇʨʠ ʥʝʥʦʨʤʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠʣʠ 

ʧʦʚʝʜʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘʯʘʩʪʫʶ ʚʦʟʥʠʢʘʶʪ ʚʦʧʨʦʩʳ ʦ ʝʛʦ ʩʦʩʪʦʷʥʠʠ. 

ʆʯʝʚʠʜʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʠʙʨʘʮʠʠ, ʟʚʫʢʠ. 

ʊʝʧʣʦʚʘʷʷ ʩʠʛʥʘʪʫʨʘ ʵʪʦ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʮʚʝʪʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʦʙʲʝʢʪʘ. ʉʨʘʚʥʝʥʠʝ ʪʝʧʣʦʚʳʭ ʩʠʛʥʘʪʫʨ ʥʦʨʤʘʣʴʥʦ 
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ʨʘʙʦʪʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʦʚʝʨʷʝʪʩʷ, 

ʜʘʝʪ ʚʝʣʠʢʦʣʝʧʥʳʡ ʩʧʦʩʦʙ ʧʦʠʩʢʘ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ.  

ʇʨʠʤʝʥʝʥʠʝ ʪʝʧʣʦʚʠʟʠʦʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʦʩʥʦʚʘʥʦ ʥʘ ʪʦʤ, ʯʪʦ ʥʘʣʠʯʠʝ 

ʜʝʬʝʢʪʦʚ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʜʝʬʝʢʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʟʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

ʪʝʧʣʦʚʠʟʠʦʥʥʳʤʠ ʧʨʠʙʦʨʘʤʠ. 

ʊʝʧʣʦʚʠʟʠʦʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʪʝʧʣʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʡ ʙʝʟ 

ʚʳʚʦʜʘ ʠʭ ʠʟ ʨʘʙʦʪʳ, ʚʳʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ, 

ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʟʘ ʩʯʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʩʨʦʢʦʚ ʠ ʦʙʲʝʤʘ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ. ʊʘʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʦʙʲʝʢʪʠʚʥʘ, 

ʠʥʬʦʨʤʘʪʠʚʥʘ, ʵʢʦʥʦʤʠʯʥʘ ʠ ʫʜʦʙʥʘ. 

ʀʥʬʨʘʢʨʘʩʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ - ʵʪʦ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʦʙʣʘʜʘʝʪ 

ʨʷʜʦʤ ʜʦʩʪʦʠʥʩʪʚ ʠ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ 

ʠʩʧʳʪʘʥʠʡ, ʘ ʠʤʝʥʥʦ: 

-  ʜʦʩʪʦʚʝʨʥʦʩʪʴ, ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʩʚʝʜʝʥʠʡ; 

-  ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʜʧʨʠʷʪʠʷ; 

-  ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʥʝ ʪʨʝʙʫʝʪʩʷ ʦʪʢʣʶʯʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʝʝ ʪʨʝʙʫʝʪʩʷ ʧʦʜʛʦʪʦʚʢʠ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʜʝʬʝʢʪʦʚ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ; 

-  ʤʘʣʳʝ ʪʨʫʜʦʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʟʤʝʨʝʥʠʡ, ʥʘ ʝʜʠʥʠʮʫ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɸʚʘʨʠʡʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ, ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʨʘʟʨʫʰʝʥʠʝʤ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʠʚʦʜʷʪ ʢ ʥʘʨʫʰʝʥʠʶ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ ʙʦʣʴʰʦʤʫ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʫʱʝʨʙʫ ʫ ʧʦʪʨʝʙʠʪʝʣʷ. ʇʦʜʜʝʨʞʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʝʧʝʥʠ 

ʥʘʜʝʞʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʩʠʩʪʝʤʦʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʦʚ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ 

ʢʦʥʪʨʦʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʚʦʜʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʟ ʨʘʙʦʪʳ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʪʝʧʣʦʚʠʟʠʦʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʦʮʝʥʢʫ ʝʛʦ ʪʝʧʣʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʠ 

ʚʳʷʚʣʷʪʴ ʤʥʦʛʠʝ ʜʝʬʝʢʪʳ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʠʭ ʨʘʟʚʠʪʠʷ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʝʧʣʦʚʠʟʠʦʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʳʨʘʞʘʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʚ ʩʵʢʦʥʦʤʣʝʥʥʳʭ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚʘʭ ʥʘ ʨʝʤʦʥʪ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʦ ʠ ʧʨʠʙʳʣʠ. ʧʦʣʫʯʘʝʤʦʡ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʪʝʧʣʦʚʠʟʠʦʥʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ. ʈʘʟʤʝʨ ʩʵʢʦʥʦʤʣʝʥʥʳʭ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʥʘ ʨʝʤʦʥʪ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʠʪʴ ʜʦʩʪʦʚʝʨʥʦ 

- ʪʨʫʜʥʦ. ʇʦʵʪʦʤʫ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʢ ʨʘʟʤʝʨ ʧʨʠʙʳʣʠ, 

ʢʦʪʦʨʫʶ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʧʨʝʜʧʨʠʷʪʠʝ, ʧʨʦʚʦʜʷ ʪʝʧʣʦʚʠʟʠʦʥʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ 

[2]. 
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ʀʩʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʨʘʩʯʝʪʘʭ, ʥʝ ʚʩʝʛʜʘ 

ʙʳʚʘʝʪ, ʜʦʩʪʦʚʝʨʥʘ ʠ ʟʘʜʘʥʘ ʦʜʥʦʟʥʘʯʥʦ. ʅʘʧʨʠʤʝʨ, ʜʦʣʷ ʨʳʥʢʘ ʜʣʷ ʜʘʥʥʳʭ 

ʫʩʣʫʛ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʚ ʜʠʘʧʘʟʦʥʝ, ʮʝʥʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʮʝʥ 

ʢʦʥʢʫʨʝʥʪʦʚ. ʆʪʩʶʜʘ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʚ, 

ʫʯʠʪʳʚʘʶʱʠʭ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦ ʤʝʪʦʜʫ çʄʦʥʪʝ-ʂʘʨʣʦè [3]. 

ʇʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ çʄʦʥʪʝ-ʂʘʨʣʦè ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʣʶʙʘʷ 

ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʟʘʜʘʯʘ, ʥʦ ʦʧʨʘʚʜʘʥʥʳʤ ʦʥ ʷʚʣʷʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʨʦʮʝʜʫʨʘ 

ʨʦʟʳʛʨʳʰʘ ʧʨʦʱʝ, ʘ ʥʝ ʩʣʦʞʥʝʝ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ. ʄʝʪʦʜ çʄʦʥʪʝ-

ʂʘʨʣʦè ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʛʜʝ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ [3]. 

 


