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u ï ʰʚʠʜʢʽʩʪʴ, ʤ/ʩ; 
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h ï ʢʦʝʬʽʮʽʻʥʪ ʚʣʦʚʣʶʚʘʥʥʷ. 

  

ɯʥʜʝʢʩʠ: 

0 ï ʧʦʯʘʪʢʦʚʠʡ; 

ʢʨ ï ʢʨʠʪʠʯʥʠʡ; 

min ï ʤʽʥʽʤʘʣʴʥʠʡ. 

 

ʉʢʦʨʦʯʝʥʥʷ: 

ɻʊɼ ï ʛʘʟʦʪʫʨʙʽʥʥʠʡ ʜʚʠʛʫʥ; 

ɻʊʋ ï ʛʘʟʦʪʫʨʙʽʥʥʘ ʫʩʪʘʥʦʚʢʘ; 

ɻʇʊʋ ï ʛʘʟʦ-ʧʨʦʪʫʨʙʽʥʥʘ ʫʩʪʘʥʦʚʢʘ. 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ɺ ʜʘʥʠʡ ʯʘʩ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʡ 

ʽʥʪʝʨʝʩ ʜʦ ʚʠʚʯʝʥʥʷ ʜʠʩʧʝʨʩʥʠʭ ʜʚʦʬʘʟʥʠʭ ʛʘʟʦʚʠʭ ʩʝʨʝʜʦʚʠʱ ʧʽʜʚʠʱʝʥʦʛʦ 

ʪʠʩʢʫ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʟʨʦʩʪʘʶʯʠʤ ʟʥʘʯʝʥʥʷʤ ʪʘʢʠʭ ʩʝʨʝʜʦʚʠʱ ʫ ʧʨʦʮʝʩʘʭ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʘ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾ ʚ ʝʥʝʨʛʦʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ, ʚ ʭʽʤʽʯʥʽʡ ʽ 

ʥʘʬʪʦʛʘʟʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʽʥ. ɼʚʦʬʘʟʥʽ ʛʘʟʦʚʽ ʩʝʨʝʜʦʚʠʱʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʬʦʨʤ ʨʫʭʫ, ʦʙʤʽʥʫ ʝʥʝʨʛʽʻʶ ʽ ʤʘʩʦʶ. ʈʦʙʦʯʽ 

ʪʽʣʘ ʥʦʚʽʪʥʽʭ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʜʚʠʛʫʥʽʚ (ɻʊɼ), ʱʦ ʧʨʘʮʶʶʪʴ ʷʢ ʧʦ ʚʽʜʢʨʠʪʦʤʫ, 

ʪʘʢ ʽ ʧʦ ʟʘʢʨʠʪʦʤʫ ʛʘʟʦʚʦʤʫ ʮʠʢʣʘʭ, ʧʦ ʩʫʪʽ ʻ ʜʠʩʧʝʨʩʥʠʤʠ ʜʚʦʬʘʟʥʠʤʠ 

ʩʝʨʝʜʦʚʠʱʘʤʠ ʧʽʜʚʠʱʝʥʦʛʦ ʪʠʩʢʫ. ɺ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʢʘʭ (ɻʊʋ) 

ʫʪʚʦʨʝʥʥʷ ʜʚʦʬʘʟʥʠʭ ʨʦʙʦʯʠʭ ʛʘʟʦʚʠʭ ʩʝʨʝʜʦʚʠʱ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʧʦʯʘʪʢʦʚʽʡ 

ʩʪʘʜʽʾ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʢʘʤʝʨʘʭ ʟʛʦʨʷʥʥʷ ʧʨʠ ʜʠʩʧʝʨʛʫʚʘʥʥʽ 

ʧʘʣʠʚʘ, ʘ ʧʦʪʽʤ ʽ ʚ ʭʦʜʽ ʩʢʣʘʜʥʠʭ ʣʘʥʮʶʛʦʚʠʭ ʨʝʘʢʮʽʡ ʛʦʨʽʥʥʷ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʠʥʠʢʥʝʥʥʷʤ ʪʚʝʨʜʦʛʦ ʚʫʛʣʝʮʶ ʪʘ ʽʥ. 

ɻʘʟʦʚʽ ʩʝʨʝʜʦʚʠʱʘ - ʨʽʟʥʽ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ, ʩʢʣʘʜʦʤ ʽ ʧʘʨʘʤʝʪʨʘʤʠ, ʚʦʥʠ 

ʻ ʜʞʝʨʝʣʘʤʠ ʚʠʩʦʢʦ- ̔  ʥʠʟʴʢʦʧʦʪʝʥʮʽʡʥʦʾ ʝʥʝʨʛʽʾ ʪʘ, ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ, ʡ ʜʦʨʦʛʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʇʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʯʠʱʝʥʥʷ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ 

ʟʤʝʥʰʠʪʠ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʡ ʟʥʠʟʠʪʠ ʩʧʦʞʠʚʘʥʥʷ 

ʧʘʣʠʚʘ ʫʪʠʣʽʟʘʮʽʻʶ ʥʠʟʴʢʦʧʦʪʝʥʮʽʡʥʦʾ ʝʥʝʨʛʽʾ ʛʘʟʦʚʠʭ ʚʠʢʠʜʽʚ, ʩʢʦʨʦʪʠʪʠ 

ʚʪʨʘʪʠ ʮʽʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʋ ʥʦʚʦʤʫ ʧʦʢʦʣʽʥʥʽ ʛʘʟʦʦʯʠʩʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ʥʝʦʙʭʽʜʥʦ ʨʦʟʰʠʨʠʪʠ ʤʘʪʝʨʽʘʣʦʟʙʝʨʽʛʘʶʯʠ ʬʫʥʢʮʽʾ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

çʥʝʧʨʠʜʘʪʥʽè ʨʘʥʽʰʝ ʝʥʝʨʛʦʨʝʩʫʨʩʠ ʛʘʟʦʚʠʭ ʚʠʢʠʜʽʚ ʜʣʷ ʮʽʣʝʡ ʦʯʠʱʝʥʥʷ. 

ʇʽʜʚʠʱʝʥʠʤʠ ʧʦʪʝʥʮʽʡʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʚʽʜʟʥʘʯʘʶʪʴʩʷ 

ʧʘʣʠʚʥʽ ʛʘʟʠ ʜʣʷ ɻʊɼ ʛʘʟʦʧʝʨʝʢʘʯʫʚʘʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ ʪʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʘ 

ʪʘʢʦʞ ʤʘʩʣʷʥʽ ʘʝʨʦʟʦʣʽ ʩʠʩʪʝʤ ʩʫʬʣʶʚʘʥʥʷ ɻʊɼ. ɼʣʷ ʩʠʩʪʝʤ ʩʫʬʣʶʚʘʥʥʷ ɻʊʋ 

ʷʢ ʚʽʜʢʨʠʪʦʛʦ, ʪʘʢ ʽ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʽʚ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ  

ʤʘʩʣʦʚʽʜʜʽʣʴʥʠʢʠ-ʩʝʧʘʨʘʪʦʨʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʣʦʚʣʶʚʘʥʥʷ ʜʨʽʙʥʠʭ 
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ʢʨʘʧʝʣʴʦʢ ʤʘʩʣʘ ʽ ʧʦʚʝʨʥʝʥʥʷ ʾʭ ʚ ʩʠʩʪʝʤʫ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʥʠʞʫʶʪʴʩʷ ʥʝ 

ʪʽʣʴʢʠ ʚʠʢʠʜʠ ʚ ʘʪʤʦʩʬʝʨʫ, ʘʣʝ ʽ ʚʪʨʘʪʠ ʤʘʩʣʘ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʫʩʪʘʥʦʚʦʢ ʥʦʚʠʭ ʧʦʢʦʣʽʥʴ - ʛʘʟʦ - ʽ ʛʘʟʦ-ʧʘʨʦʪʫʨʙʽʥʥʠʭ, ʘ ʪʘʢʦʞ ʘʪʦʤʥʠʭ, 

ʟʨʦʩʪʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʪʘ ʨʦʟʚʠʪʦʢ ʚʠʨʦʙʥʠʮʪʚʘ 

ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʽʥʪʝʨʝʩʫ ʜʦ ʧʨʦʙʣʝʤ ʦʯʠʩʪʢʠ ʜʚʦʬʘʟʥʠʭ ʜʠʩʧʝʨʩʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʟ ʧʽʜʚʠʱʝʥʠʤ ʪʠʩʢʦʤ. ʆʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʩʪʘʣʘ ʧʨʦʙʣʝʤʘ ʦʯʠʱʝʥʥʷ 

ʛʘʟʽʚ ʚʽʜ ʨʽʜʢʦʾ ʬʘʟʠ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʾʾ ʧʽʜʚʠʱʝʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʟʥʠʞʫʻʪʴʩʷ 

ʝʢʦʥʦʤʽʯʥʽʩʪʴ, ʜʦʚʛʦʚʽʯʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʧʦʛʽʨʰʫʻʪʴʩʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʷʢʦʩʪʽ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ. ʉʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ 

ʩʝʧʘʨʫʶʯʠʭ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʻ ʟʥʘʯʥʠʤ ʨʝʟʝʨʚʦʤ ʧʦʣʽʧʰʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʥʘʜʽʡʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ɻʊʋ. 

ʊʝʭʥʽʯʥʘ ʜʦʩʢʦʥʘʣʽʩʪʴ ʩʝʧʘʨʫʶʯʠʭ ʧʨʠʩʪʨʦʾʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʤʘʩʦʛʘʙʘʨʠʪʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʚʠʪʨʘʪʘʤʠ ʝʥʝʨʛʽʾ ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʨʦʙʦʯʠʭ 

ʩʝʨʝʜʦʚʠʱ, ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʶ. ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʧʨʦʮʝʩʽʚ ʦʩʘʜʞʝʥʥʷ ʯʘʩʪʠʥʦʢ - 

ʦʜʠʥ ʟ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʽ ʛʘʙʘʨʠʪʽʚ, ʧʽʜʚʠʱʝʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ ʛʘʟʦʦʯʠʩʥʦʛʦ ʧʨʠʩʪʨʦʶ.  

ʈʦʟʛʣʷʜʦʤ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʟʘʡʤʘʶʪʴʩʷ ʫ ʙʘʛʘʪʴʦʭ 

ʫʥʽʚʝʨʩʠʪʝʪʘʭ, ʧʨʦʝʢʪʥʠʭ ʪʘ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʦʨʛʘʥʽʟʘʮʽʷʭ ʷʢ ʫ ʥʘʩ ʚ ʢʨʘʾʥʽ: 

ɯʊʊʌ ʅɸʅʋ, ʅʊʋʋ çʂʇɯè (ʤ. ʂʠʾʚ), ɼʇ ʅɺʂɻ çɿʦʨʷè-çʄʘʰʧʨʦʝʢʪè, ʅʋʂ 

ʽʤ. ʘʜʤʽʨʘʣʘ ʄʘʢʘʨʦʚʘ (ʤ. ʄʠʢʦʣʘʾʚ), ɼʇ ɿʘʧʦʨʽʟʴʢʝ ʄʂɹ çʇʨʦʛʨʝʩè, ɺɸʊ 

çʄʦʪʦʨ ʉʽʯè (ʤ. ɿʘʧʦʨʽʞʞʷ), Selton (ʤ. ʂʠʾʚ) ʪʘʢ ʽ ʟʘʢʦʨʜʦʥʦʤ: ʎʝʥʪʨʘʣʴʥʠʡ 

ʢʦʪʣʦʪʫʨʙʽʥʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤ. ɯ.ɯ. ʇʦʣʟʫʥʦʚʘ (ʈʦʩʽʷ), ɯʥʩʪʠʪʫʪ ʪʝʧʣʦʦʙʤʽʥʫ 

(ɹʽʣʦʨʫʩʴ), General Electric Company (ʉʐɸ), Siemens Westinghouse 

(ʅʽʤʝʯʯʠʥʘ), British Gas (ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ). ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʽʟ 

ʟʘʟʥʘʯʝʥʦʾ ʧʨʦʙʣʝʤʘʪʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʨʦʙʦʪʘʭ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ 

ʚʯʝʥʠʭ: ʉʪʨʘʫʩʘ ɺ., ʈʘʡʩʪʘ ʇ., ʈʠʞʢʦʚʘ ʉ.ɺ., ʈʠʞʢʦʚʘ ʉ.ʉ., ʉʝʨʙʽʥʘ ʉ.ɯ., 

ʐʝʚʮʦʚʘ ɸ.ʇ., ɻʦʣʽʢʦʚʘ ɺ.ɸ., ɻʦʨʜʦʥ ɻ.ʄ. ʪʘ ʽʥ. 

[6,8,11,20,21,23,26,34,35,75,84,86,87,125]. 
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ɺʽʜʤʽʪʠʤʦ, ʱʦ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʫʯʘʩʥʠʭ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʥʘ ʛʘʟʦʧʦʜʽʙʥʦʤʫ ʧʘʣʠʚʽ, ʥʘʧʨʠʢʣʘʜ ʚ ʩʢʣʘʜʽ ʛʘʟʦʢʦʤʧʨʝʩʦʨʥʠʭ 

ʩʪʘʥʮʽʡ ʪʘ ʪʝʧʣʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʚʠʥʠʢʘʶʪʴ ʩʝʨʡʦʟʥʽ ʧʨʦʙʣʝʤʠ, ʧʦʚôʷʟʘʥʽ 

ʟ ʧʦʧʘʜʘʥʥʷʤ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫ ʚ ʧʨʦʪʦʯʥʫ ʯʘʩʪʠʥʫ ʜʚʠʛʫʥʘ. ɺ ʨʷʜʽ 

ʚʠʧʘʜʢʽʚ ʮʝ ʤʦʞʝ ʚʠʟʚʘʪʠ ʦʧʣʘʚʣʝʥʥʷ ʽ ʥʘʚʽʪʴ ʧʨʦʛʦʨʷʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʧʘʣʴʥʠʢʦʚʠʭ ʧʨʠʩʪʨʦʾʚ ʥʠʟʴʢʦʝʤʽʩʽʡʥʠʭ ʢʘʤʝʨ ʟʛʦʨʷʥʥʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʣʦʢʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʩʧʨʠʯʠʥʝʥʠʭ ʛʦʨʽʥʥʷʤ ʨʽʜʢʠʭ 

ʬʨʘʢʮʽʡ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘ ʧʦʚʝʨʭʥʷʭ ʢʘʥʘʣʽʚ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʫʤʽʰʦʫʪʚʦʨʝʥʥʷ. 

ɻʘʟʦʚʠʡ ʢʦʥʜʝʥʩʘʪ ʚ ʧʨʠʨʦʜʥʦʤʫ ʛʘʟʽ ʧʨʠ ʧʝʚʥʠʭ ʫʤʦʚʘʭ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ 

ʬʨʘʢʮʽʾ ʚʠʱʠʭ ʚʫʛʣʝʚʦʜʥʽʚ (ʉ5, ʉ6), ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʠʟʴʢʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʩʘʤʦʟʘʡʤʘʥʥʷ. ɺʽʜʤʽʪʠʤʦ, ʱʦ ʧʨʠʩʫʪʥʽʩʪʴ ʬʨʘʢʮʽʡ ʉ6 ʥʘʚʽʪʴ ʚ 

ʤʘʣʠʭ ʢʽʣʴʢʦʩʪʷʭ ʚ ʧʨʠʨʦʜʥʦʤʫ ʛʘʟʽ ʧʽʜʚʠʱʫʻ ʪʦʯʢʫ ʨʦʩʠ ʟ +1 ʉ̄ ʜʦ +25 ʉ̄ ʽ 

ʙʽʣʴʰʝ. ʅʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ ʫʪʚʦʨʝʥʥʷ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ 

ʪʠʩʢʘʭ 2,0-4,0 ʄʇʘ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʩʫʯʘʩʥʠʭ ʢʘʤʝʨ ʟʛʦʨʷʥʥʷ ɻʊɼ.  

ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʥʝʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʛʦʪʦʚʢʠ ʧʘʣʠʚʥʦʛʦ 

ʛʘʟʫ ʽ ʥʝʚʝʣʠʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʡʦʛʦ ʧʽʜʽʛʨʽʚʫ ʤʦʞʣʠʚʦ ʧʦʧʘʜʘʥʥʷ ʨʽʜʢʠʭ 

ʬʨʘʢʮʽʡ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʧʘʣʴʥʠʢʦʚʽ ʧʨʠʩʪʨʦʾ ʢʘʤʝʨ ʟʛʦʨʷʥʥʷ ɻʊʋ, ʱʦ ʩʧʨʠʯʠʥʷʻ 

ʜʝʬʝʢʪʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʊʦʤʫ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʪʫʨʙʦʽʤʧʘʢʪʥʠʭ 

ʩʝʧʘʨʘʪʦʨʽʚ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽ ʜʣʷ ɻʊʋ ʻ ʘʢʪʫʘʣʴʥʦʶ ʥʘʫʢʦʚʦʶ ʟʘʜʘʯʝʶ ʽ ʟʥʘʯʥʠʤ 

ʨʝʟʝʨʚʦʤ ʧʦʣʽʧʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫʩʪʘʥʦʚʦʢ. 

ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʘʚʪʦʨʦʤ-ʘʩʧʽʨʘʥʪʦʤ ʢʘʬʝʜʨʠ çʊʫʨʙʽʥè 

ʤʘʰʠʥʦʙʫʜʽʚʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʢʦʨʘʙʣʝʙʫʜʫʚʘʥʥʷ 

ʽʤʝʥʽ ʘʜʤʽʨʘʣʘ ʄʘʢʘʨʦʚʘ (ʅʋʂ) ʚ ʨʘʤʢʘʭ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ 

ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʚ ʋʢʨʘʾʥʽ, ʥʘʧʨʷʤʦʢ 3 çɽʥʝʨʛʝʪʠʢʘ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴè 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʤʘʪʠʯʥʦʛʦ ʧʣʘʥʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ 

ʅʋʂ ʟʘ ʜʝʨʞʙʶʜʞʝʪʥʦʶ ʪʝʤʦʶ ˉ 1894 çʆʩʥʦʚʠ ʪʫʨʙʦʽʤʧʘʢʪʥʦʾ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ ʧʝʨʝʥʦʩʫ ʧʨʠ ʦʯʠʱʝʥʥʽ ʙʘʛʘʪʦʬʘʟʥʠʭ ʩʫʤʽʰʝʡ ʧʘʣʠʚ 

ʧʽʜʚʠʱʝʥʦʛʦ ʪʠʩʢʫ ʜʣʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢè, ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ ˉ 
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0113U000241, ʪʘ ʟʘ ʛʦʩʧʨʦʟʨʘʭʫʥʢʦʚʦʶ ʪʝʤʦʶ ˉ 1875 çʈʦʟʨʦʙʢʘ ʩʝʧʘʨʘʪʦʨʘ 

ʜʣʷ ʧʝʨʚʠʥʥʦʾ ʦʯʠʱʝʥʥʷ  ʧʘʣʠʚʥʠʭ ʛʘʟʽʚ ʚʽʜ ʪʚʝʨʜʦʾ ʪʘ ʨʽʜʢʦʾ ʬʨʘʢʮʽʡè, ʥʦʤʝʨ  

ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ ˉ 0111U009084, ʚ ʷʢʠʭ ʘʚʪʦʨ ʙʨʘʚ ʫʯʘʩʪʴ ʚ ʷʢʦʩʪʽ ʚʠʢʦʥʘʚʮʷ 

ʥʘ ʧʦʩʘʜʽ ʤʦʣʦʜʰʦʛʦ ʥʘʫʢʦʚʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʢʘ. 

ʄʝʪʦʶ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʛʦ 

ʩʝʧʘʨʘʪʦʨʘ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ ʥʘ ʦʩʥʦʚʽ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʩʭʝʤʥʠʭ ʨʽʰʝʥʴ ʟ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ ʪʫʨʙʦʽʤʧʘʢʪʥʦʛʦ 

ʧʝʨʝʥʦʩʫ.   

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʨʦʟʚôʷʟʘʪʠ ʥʘʩʪʫʧʥʽ 

ʟʘʜʘʯʽ: 

- ʘʥʘʣʽʟ ʝʬʝʢʪʠʚʥʠʭ ʩʭʝʤ ʦʯʠʱʝʥʥʷ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʪʘ ʚʠʙʽʨ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʠ ʟʽ ʩʪʚʦʨʝʥʥʷ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʩʝʧʘʨʘʪʦʨʽʚ ʩʪʠʩʥʫʪʠʭ 

ʛʘʟʽʚ ʜʣʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ; 

- ʘʜʘʧʪʘʮʽʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʧʝʨʝʥʦʩʫ ʧʦʣʽʜʠʩʧʝʨʩʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʩʝʧʘʨʘʪʦʨʘʭ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʥʘ ʦʩʥʦʚʽ 

ʩʫʯʘʩʥʠʭ ʧʘʢʝʪʽʚ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʛʽʜʨʦʜʠʥʘʤʽʢʠ; 

- ʨʦʟʨʦʙʢʘ ʫʟʘʛʘʣʴʥʝʥʦʾ ʩʭʝʤʠ ʢʦʤʧʣʝʢʩʥʦʾ ʪʫʨʙʦʽʤʧʘʢʪʥʦʾ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʦʯʠʱʝʥʥʷ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ; 

- ʨʦʟʨʦʙʢʘ ʩʭʝʤʥʠʭ ʨʽʰʝʥʴ ʧʨʠʩʪʨʦʾʚ ʪʫʨʙʦʽʤʧʘʢʪʥʦʾ ʩʝʧʘʨʘʮʽʾ 

ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʾʭ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʦʩʥʦʚʽ 

ʘʜʘʧʪʦʚʘʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ; 

- ʧʨʦʚʝʜʝʥʥʷ ʪʨʠʚʠʤʽʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʝʧʘʨʘʪʦʨʽʚ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ɻʊʋ, ʚʠʙʽʨ ʨʘʮʽʦʥʘʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʩʭʝʤ; 

- ʨʦʟʨʦʙʢʘ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʪʫʨʙʦʽʤʧʘʢʪʥʠʭ 

ʩʝʧʘʨʘʪʦʨʽʚ ʜʣʷ ʦʯʠʩʪʢʠ ʧʘʣʠʚʥʠʭ ʛʘʟʽʚ ɻʊɼ ʪʘ ʩʠʩʪʝʤʠ ʩʫʬʣʶʚʘʥʥʷ ɻʊʋ 

ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ, ʘ ʪʘʢʦʞ ʧʨʦʛʨʘʤʠ ʾʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ; 

- ʨʦʟʨʦʙʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʩʪʝʥʜʽʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʚ 

ʩʝʧʘʨʘʪʦʨʘʭ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ɻʊʋ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ 

ʣʽʯʠʣʴʥʠʢʽʚ ʯʘʩʪʠʥʦʢ ʪʘ ʘʥʘʣʽʪʠʯʥʠʭ ʬʽʣʴʪʨʽʚ; 
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- ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʪʫʨʙʦʽʤʧʘʢʪʥʠʭ ʩʝʧʘʨʘʪʦʨʽʚ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ɻʊʋ; 

- ʚʝʨʠʬʽʢʘʮʽʷ ʘʜʘʧʪʦʚʘʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʮʝʩʽʚ ʦʯʠʱʝʥʥʷ 

ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʪʘ ʨʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʝʧʘʨʘʪʦʨʽʚ; 

- ʨʦʟʨʦʙʢʘ ʨʦʙʦʯʠʭ ʢʨʝʩʣʝʥʴ ʥʘ ʪʫʨʙʦʽʤʧʘʢʪʥʽ ʩʝʧʘʨʘʪʦʨʠ 

ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ɻʊʋ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ.  

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʩʠʩʪʝʤʘʭ ʦʯʠʱʝʥʥʷ 

ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʪʘ ʫʩʪʘʥʦʚʦʢ. ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʽʚ ʪʫʨʙʦʽʤʧʘʢʪʥʦʾ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʝʨʝʥʦʩʫ ʧʨʠ 

ʦʯʠʱʝʥʥʽ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ  ʫʩʪʘʥʦʚʦʢ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʧʘʨʘʪʦʨʽʚ 

ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ ʟʘʙʝʟʧʝʯʝʥʦ ʪʝʦʨʝʪʠʢʦ-

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʨʦʟʚôʷʟʘʥʥʷʤ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʘʚʜʘʥʴ ʥʘ ʻʜʠʥʽʡ 

ʤʝʪʦʜʦʣʦʛʽʯʥʽʡ ʦʩʥʦʚʽ. ʈʦʟʚôʷʟʘʥʥʷ ʨʽʚʥʷʥʴ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʧʝʨʝʥʦʩʫ ʚ ʩʪʫʧʝʥʷʭ ʦʯʠʱʝʥʥʷ ʪʫʨʙʦʽʤʧʘʢʪʠʭ ʩʝʧʘʨʘʪʦʨʽʚ 

ʟʜʽʡʩʥʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙôʻʤʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʫʯʘʩʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʛʽʜʨʦʜʠʥʘʤʽʢʠ Ansys Fluent. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʛʘʟʦʦʯʠʩʥʠʭ ʘʧʘʨʘʪʽʚ ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʫʩʪʘʥʦʚʦʢ ʧʨʦʚʝʜʝʥʦ ʚ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʢʦʨʘʙʣʝʙʫʜʫʚʘʥʥʷ ʥʘ 

ʩʧʝʮʽʘʣʴʥʦ ʩʪʚʦʨʝʥʠʭ ʩʪʝʥʜʘʭ ʫ ʚʠʛʣʷʜʽ ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʪʨʫʙ ʚʽʜʢʨʠʪʦʛʦ ʪʠʧʫ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʽʯʠʣʴʥʠʢʽʚ ʯʘʩʪʦʢ ʪʘ ʬʦʪʦʤʝʪʨʽʚ ʘʝʨʦʟʦʣʽʚ; ʨʦʟʨʘʭʫʥʦʢ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʠʩʧʝʨʩʥʦʾ ʬʘʟʠ ʟʜʽʡʩʥʝʥʦ ʚʘʛʦʚʠʤ ʤʝʪʦʜʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʥʘʣʽʪʠʯʥʠʭ ʬʽʣʴʪʨʽʚ. ʇʨʠ ʧʦʩʪʘʥʦʚʮʽ ʜʦʩʣʽʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʟʘʛʘʣʴʥʘ 

ʪʝʦʨʽʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʘ ʧʨʠ ʦʙʨʦʙʮʽ ʜʘʥʠʭ ʪʘ 

ʧʝʨʝʚʽʨʮʽ ʛʽʧʦʪʝʟ ï ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʷʢʽ ʘʚʪʦʨ ʟʘʭʠʱʘʻ. 

ɺʧʝʨʰʝ: 

1. ʈʦʟʨʦʙʣʝʥʦ ʫʟʘʛʘʣʴʥʝʥʫ ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʫ ʩʭʝʤʫ ʢʦʤʧʣʝʢʩʥʦʾ 

ʪʫʨʙʦʽʤʧʘʢʪʥʦʾ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʦʯʠʱʝʥʥʷ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ 

ʫʩʪʘʥʦʚʦʢ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʪʘ ʨʽʚʥʷ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ 
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ʩʪʨʫʤʝʥʽʚ ʧʽʜ ʜʽʻʶ ʩʠʣ ʽʥʝʨʮʽʾ, ʪʫʨʙʫʣʝʥʪʥʦʾ ʜʠʬʫʟʽʾ, ʪʫʨʙʦʬʦʨʝʟʫ, 

ʜʽʬʬʫʟʽʦʬʦʨʝʟʫ ʽ ʚ ʚʽʜʨʠʚʥʠʭ ʟʦʥʘʭ; ʫʪʚʦʨʝʥʥʷ ʧʣʽʚʢʠ ʨʽʜʠʥʠ ʟ ʚʣʦʚʣʝʥʠʭ 

ʢʨʘʧʝʣʴ ʟ ʧʦʜʘʣʴʰʠʤ ʾʾ ʚʽʜʚʝʜʝʥʥʷʤ ʟʘ ʨʘʭʫʥʦʢ ʢʘʧʽʣʷʨʥʠʭ ʩʠʣ ʽ ʩʠʣ ʪʷʞʽʥʥʷ; 

ʦʩʘʜʞʝʥʥʷ ʥʘ ʩʽʪʢʦʚʠʭ ʛʦʬʨʦʚʘʥʠʭ ʢʦʘʛʫʣʷʪʦʨʘʭ ʟʘ ʨʘʭʫʥʦʢ ʩʠʣ ʽʥʝʨʮʽʾ, 

ʪʫʨʙʫʣʝʥʪʥʦʾ ʜʠʬʫʟʽʾ, ʪʫʨʙʦʬʦʨʝʟʫ ʪʘ ʢʘʧʽʣʷʨʥʠʭ ʩʠʣ; ʫʣʦʚʣʝʥʥʷ 

ʩʢʦʘʛʫʣʴʦʚʘʥʠʭ ʢʨʘʧʝʣʴ, ʱʦ ʚʠʥʦʩʷʪʴʩʷ ʧʦʪʦʢʦʤ, ʟʘ ʨʘʭʫʥʦʢ ʩʠʣ ʪʷʞʽʥʥʷ ʪʘ 

ʽʥʝʨʮʽʾ ʥʘ ʜʨʫʛʦʤʫ ʩʪʫʧʝʥʽ ʦʯʠʩʪʢʠ, ʜʝ ʤʘʻ ʤʽʩʮʝ ʚʽʜʚʽʜ ʚʣʦʚʣʝʥʦʾ ʨʽʜʠʥʠ ʫ 

ʚʠʛʣʷʜʽ ʧʣʽʚʢʠ ʯʝʨʝʟ ʩʧʝʮʽʘʣʴʥʽ ʢʘʥʘʚʢʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʧʝʨʝʛʦʨʦʜʮʽ.  

2. ɺʩʪʘʥʦʚʣʝʥʦ ʦʩʥʦʚʥʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 

ʪʫʨʙʦʽʤʧʘʢʪʥʠʭ ʩʝʧʘʨʘʪʦʨʽʚ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʩʭʝʤ (ʟ 

ʮʝʥʪʨʘʣʴʥʠʤ ʩʪʨʫʤʝʥʝʤ ʪʘ ʟ ʙʘʛʘʪʦʩʪʨʫʤʠʥʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʧʝʨʝʜ 

ʢʦʘʛʫʣʷʪʦʨʦʤ) ʧʨʠ ʚʘʨʽʶʚʘʥʥʽ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʧʦʚʝʨʭʥʷʤʠ ʦʩʘʜʞʝʥʥʷ ʪʘ 

ʨʦʟʤʽʨʘʤʠ ʩʪʫʧʝʥʽʚ ʦʯʠʩʪʢʠ: 0,25; 0,5 ʪʘ 1,0 ʜʽʘʤʝʪʨʘ ʚʭʽʜʥʦʛʦ ʢʦʥʬʫʟʦʨʫ, ʷʢʽ 

ʜʦʟʚʦʣʠʣʠ ʚʠʟʥʘʯʠʪʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʩʪʘʜʽʡ 

ʦʯʠʩʪʢʠ ʪʘ ʟʥʘʡʪʠ ʨʘʮʽʦʥʘʣʴʥʽ ʛʝʦʤʝʪʨʠʯʥʽ ʪʘ ʨʝʞʠʤʥʽ ʧʘʨʘʤʝʪʨʠ 

ʪʫʨʙʦʽʤʧʘʢʪʥʠʭ ʩʝʧʘʨʘʪʦʨʽʚ.   

3. ɺʠʷʚʣʝʥʦ ʨʦʟʧʦʜʽʣ ʰʚʠʜʢʦʩʪʽ ʪʘ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʫ 

ʨʦʙʦʯʠʭ ʢʘʥʘʣʘʭ ʪʫʨʙʦʽʤʧʘʢʪʥʦʛʦ ʩʪʨʫʤʠʥʥʦʛʦ ʤʦʜʫʣʷ ʪʘ ʛʦʬʨʦʚʘʥʦʛʦ 

ʩʝʧʘʨʘʮʽʡʥʦʛʦ ʤʦʜʫʣʷ ʩʝʧʘʨʘʪʦʨʘ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ 

ʫʩʪʘʥʦʚʦʢ ʚ ʜʽʘʧʘʟʦʥʽ ʚʠʪʨʘʪ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 500ï2200 ʢʛ/ʛʦʜ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʚ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʩʝʧʘʨʘʪʦʨʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ 2ï

2,5 ʨʘʟʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʰʚʠʜʢʽʩʪʶ ʧʦʪʦʢʫ ʥʘ ʡʦʛʦ ʚʭʦʜʽ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʦʩʘʜʞʝʥʥʷ ʯʘʩʪʠʥʦʢ ʟʘ ʨʘʭʫʥʦʢ ʪʫʨʙʦʬʦʨʝʪʠʯʥʠʭ ʝʬʝʢʪʽʚ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʪʨʘʪ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʚʩʽʭ ʩʭʝʤʥʠʭ 

ʨʽʰʝʥʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʪʫʨʙʫʣʽʟʘʮʽʾ ʧʦʪʦʢʫ ʪʘ ʨʦʟʤʽʨʽʚ ʟʦʥ 

ʟʚʦʨʦʪʥʠʭ ʚʠʭʦʨʽʚ ʪʘ ʪʝʯʽʡ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩʠ ʦʩʘʜʞʝʥʥʷ 

ʧʦʣʽʜʠʩʧʝʨʩʥʠʭ ʯʘʩʪʠʥʦʢ.  

4. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʦʩʘʜʞʝʥʥʷ ʧʦʣʽʜʠʩʧʝʨʩʥʦʾ ʬʨʘʢʮʽʾ ʚ 

ʪʫʨʙʦʽʤʧʘʢʪʥʦʤʫ ʩʪʨʫʤʠʥʥʦʤʫ ʤʦʜʫʣʽ ʧʝʨʰʦʛʦ ʩʪʫʧʝʥʷ ʩʝʧʘʨʘʪʦʨʘ ʦʯʠʩʪʢʠ 

ʧʘʣʠʚʥʠʭ ʛʘʟʽʚ ʜʣʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ ʩʢʣʘʜʘʻ 50-60 % ʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 
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70-80 % ʧʽʩʣʷ ʛʦʬʨʦʚʘʥʦʛʦ ʩʝʧʘʨʘʮʽʡʥʦʛʦ ʤʦʜʫʣʶ. ɿʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ 

ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʫ ʦʩʘʜʞʝʥʥʷ 

ʚʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʫʨʙʫʣʽʟʘʮʽʾ ʧʦʪʦʢʫ ʪʘ ʧʦʟʠʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʪʫʨʙʦʬʦʨʝʪʠʯʥʦʛʦ ʝʬʝʢʪʫ ʥʘ ʦʩʘʜʞʝʥʥʷ ʯʘʩʪʠʥʦʢ.  

5. ɼʦʚʝʜʝʥʦ ʪʝʦʨʝʪʠʯʥʠʤ ʰʣʷʭʦʤ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʦʤ, ʱʦ ʩʫʤʘʨʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʯʠʱʝʥʥʷ ʚʽʜ ʧʦʣʽʜʠʩʧʝʨʩʥʠʭ ʬʨʘʢʮʽʡ ʚ ʫʥʽʬʽʢʦʚʘʥʦʤʫ 

ʪʫʨʙʦʽʤʧʘʢʪʥʦʤʫ ʩʝʧʘʨʘʪʦʨʽ ʧʘʣʠʚʥʠʭ ʛʘʟʽʚ ʜʣʷ ɻʊʋ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʦʬʨʦʚʘʥʦʛʦ ʢʦʘʛʫʣʷʪʦʨʘ ʚ ʧʝʨʰʦʤʫ ʩʪʫʧʝʥʽ ʦʯʠʩʪʢʠ ʜʦʨʽʚʥʶʻ 82ï88 %, ʘ ʟ 

ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 98ï99,5 % ʧʨʠ ʘʝʨʦʜʠʥʘʤʽʯʥʦʤʫ ʦʧʦʨʽ 0,7-3,2 ʢʇʘ ʚ 

ʜʽʘʧʘʟʦʥʽ ʚʠʪʨʘʪ ʨʦʙʦʯʦʛʦ ʪʽʣʘ 500ï2200 ʢʛ/ʛʦʜ.     

ʆʪʨʠʤʘʣʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ: 

1. ʇʽʜʭʽʜ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʧʘʨʘʪʦʨʽʚ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ, 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʯʠʩʣʦʚʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʚʽʜ ʚʽʜʦʤʠʭ ʪʠʤ, ʱʦ ʚʨʘʭʦʚʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʜʽʡ ʩʠʣ ʽʥʝʨʮʽʾ, ʪʫʨʙʫʣʝʥʪʥʦʾ 

ʜʠʬʫʟʽʾ, ʪʫʨʙʦʬʦʨʝʟʫ ʪʘ ʜʽʬʬʫʟʽʦʬʦʨʝʟʫ, ʘ ʪʘʢʦʞ ʩʧʝʮʠʬʽʢʫ ʪʫʨʙʦʽʤʧʘʢʪʥʠʭ 

ʩʠʩʪʝʤ ʧʽʜʚʠʱʝʥʦʛʦ ʪʠʩʢʫ.  

2. ʉʭʝʤʥʽ ʨʽʰʝʥʥʷ ʪʫʨʙʦʽʤʧʘʢʪʥʠʭ ʤʘʩʣʦʚʽʜʜʽʣʴʥʠʢʽʚ ʧʽʜʚʠʱʝʥʦʛʦ 

ʪʠʩʢʫ, ʷʢʽ ʤʽʩʪʷʪʴ ʪʫʨʙʦʽʤʧʘʢʪʥʠʡ ʪʘ ʛʦʬʨʦʚʘʥʠʡ ʢʦʘʛʫʣʷʮʽʡʥʠʡ ʤʦʜʫʣʽ,  ʜʣʷ 

ʩʠʩʪʝʤ ʩʫʬʣʶʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʚ  ɻʊʋ ʟʘʤʢʥʫʪʦʛʦ 

ʮʠʢʣʫ. 

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʥʘʫʢʦʚʝ 

ʧʦʣʦʞʝʥʥʷ: ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʯʠʱʝʥʥʷ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ 

ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ ʚʽʜ ʘʝʨʦʟʦʣʴʥʠʭ ʯʘʩʪʦʢ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʻ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʪʫʨʙʦʽʤʧʘʢʪʥʦʛʦ ʧʝʨʝʥʦʩʫ ʥʘ ʧʣʦʩʢʠʭ ʪʘ ʨʦʟʚʠʥʫʪʠʭ 

ʧʦʚʝʨʭʥʷʭ ʦʩʘʜʞʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʩʠʣ ʽʥʝʨʮʽʾ, ʪʫʨʙʫʣʝʥʪʥʦʾ ʜʠʬʫʟʽʾ, 

ʪʫʨʙʦʬʦʨʝʟʫ ʽ ʚ ʚʽʜʨʠʚʥʠʭ ʟʦʥʘʭ ʚ ʧʦʩʣʽʜʦʚʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʩʪʫʧʝʥʷʭ ʦʯʠʩʪʢʠ 

ʟ ʫʪʚʦʨʝʥʥʷʤ ʧʣʽʚʢʠ ʨʽʜʠʥʠ ʟ ʚʣʦʚʣʝʥʠʭ ʢʨʘʧʝʣʴ ʽ ʧʦʜʘʣʴʰʠʤ ʾʾ ʚʽʜʚʝʜʝʥʥʷʤ 

ʟʘ ʨʘʭʫʥʦʢ ʢʘʧʽʣʷʨʥʠʭ ʩʠʣ ʽ ʩʠʣ ʪʷʞʽʥʥʷ. 

ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʩʫʯʘʩʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ, ʘʜʝʢʚʘʪʥʽʩʪʶ 
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ʧʨʠʡʥʷʪʠʭ ʜʦʧʫʱʝʥʴ ʪʝʧʣʦʬʽʟʠʯʥʦʾ ʤʦʜʝʣʽ ʽ ʨʝʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ 

ʚʽʜʪʚʦʨʶʚʘʣʠʩʷ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʩʪʝʥʜʘʭ ʽ ʚʠʚʯʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ 

ʟʘʩʦʙʽʚ ʚʠʤʽʨʫ ʥʝʢʦʥʪʘʢʪʥʦʛʦ ʪʠʧʫ, ʟʘʜʦʚʽʣʴʥʠʤ ʫʟʛʦʜʞʝʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ 

ʨʦʟʨʘʭʫʥʢʽʚ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ, ʘ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʝʥʜʦʚʠʭ ʽ 

ʥʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. ʆʪʨʠʤʘʥʽ ʚ ʨʦʙʦʪʽ ʨʝʟʫʣʴʪʘʪʠ ʻ ʣʦʛʽʯʥʠʤʠ ʽ ʥʝ 

ʩʫʧʝʨʝʯʘʪʴ ʧʨʘʢʪʠʮʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʝʧʘʨʘʪʦʨʽʚ ʛʘʟʫ ʜʣʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ 

ʜʚʠʛʫʥʽʚ. 

ʅʘʫʢʦʚʝ ʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʪʝʦʨʝʪʠʯʥʦʛʦ 

ʧʽʜˇʨʫʥʪʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʬʝʢʪʽʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ ʪʫʨʙʦʽʤʧʘʢʪʥʦʛʦ 

ʧʝʨʝʥʦʩʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʝʧʘʨʘʪʦʨʽʚ ʛʘʟʽʚ ʛʘʟʦʪʫʨʙʽʥʥʠʭ 

ʫʩʪʘʥʦʚʦʢ, ʚ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʪʢʫ ʬʽʟʠʯʥʠʭ ʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʢʦʤʧʣʝʢʩʥʦʾ ʩʭʝʤʠ ʦʯʠʱʝʥʥʷ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʪʘ 

ʩʪʚʦʨʝʥʥʽ ʝʬʝʢʪʠʚʥʠʭ, ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʽ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ 

ʪʫʨʙʦʽʤʧʘʢʪʥʠʭ ʩʝʧʘʨʘʪʦʨʽʚ ʧʘʣʠʚʥʠʭ ʛʘʟʽʚ ʜʣʷ ɻʊʋ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʪʠʧʫ ʪʘ 

ʤʘʩʣʦʚʽʜʜʽʣʴʥʠʢʽʚ ʩʠʩʪʝʤ ʩʫʬʣʶʚʘʥʥʷ ɻʊʋ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ, ʨʦʟʨʘʭʦʚʘʥʠʭ 

ʥʘ ʨʽʟʥʽ ʚʠʪʨʘʪʠ ʛʘʟʫ, ʘ ʪʘʢʦʞ ʚ ʨʦʟʨʦʙʮʽ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʾʭ ʧʨʦʪʦʯʥʠʭ ʯʘʩʪʠʥ.  

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʽ: ʚ ɼʇ ʅɺʂɻ Ăɿʦʨʷ-ʄʘʰʧʨʦʝʢʪò ʫ 

ʚʠʛʣʷʜʽ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʪʫʨʙʦʽʤʧʘʢʪʥʠʭ ʩʝʧʘʨʘʪʦʨʽʚ ʧʘʣʠʚʥʦʛʦ ʛʘʟʫ ʪʘ 

ʤʘʩʣʦʚʽʜʜʽʣʴʥʠʢʽʚ ʩʠʩʪʝʤ ʩʫʬʣʶʚʘʥʥʷ ɻʊʋ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ, ʘ ʪʘʢʦʞ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʚ ɸʢʘʜʝʤʽʾ ʥʘʫʢ ʩʫʜʥʦʙʫʜʫʚʘʥʥʷ ʋʢʨʘʾʥʠ ʧʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʽ 

ʚʠʢʦʥʘʥʥʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ 

ʢʦʨʘʙʣʝʙʫʜʫʚʘʥʥʷ ʽʤʝʥʽ ʘʜʤʽʨʘʣʘ ʄʘʢʘʨʦʚʘ. ʆʯʽʢʫʚʘʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ 

ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʢʣʘʜʘʻ ʙʽʣʷ 150 ʪʠʩ. ʜʦʣʘʨʽʚ ʉʐɸ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʚ ʩʪʚʦʨʝʥʥʽ ʫʟʘʛʘʣʴʥʝʥʦʾ ʩʭʝʤʠ 

ʢʦʤʧʣʝʢʩʥʦʾ ʪʫʨʙʦʽʤʧʘʢʪʥʦʾ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʦʯʠʱʝʥʥʷ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ, ʚ 

ʨʦʟʨʦʙʮʽ ʪʘ ʜʦʩʣʽʜʞʝʥʽ ʩʭʝʤʥʠʭ ʨʽʰʝʥʴ ʪʫʨʙʦʽʤʧʘʢʪʥʠʭ ʩʝʧʘʨʘʪʦʨʽʚ ʩʪʠʩʥʫʪʠʭ 

ʛʘʟʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʢʝʪʽʚ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʛʽʜʨʦʜʠʥʘʤʽʢʠ ʚ ʜʚʦʚʠʤʽʨʥʽʡ ʪʘ 
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ʪʨʠʚʠʤʽʨʥʽʡ ʧʦʩʪʘʥʦʚʮʽ, ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʪʝʦʨʝʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʦʮʝʩʽʚ 

ʦʩʘʜʞʝʥʥʷ ʧʦʣʽʜʠʩʧʝʨʩʥʠʭ ʯʘʩʪʠʥʦʢ ʚ ʪʫʨʙʦʽʤʧʘʢʪʥʠʭ ʩʝʧʘʨʘʪʦʨʘʭ, 

ʧʨʦʚʝʜʝʥʥʽ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʘʥʘʣʽʟʽ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʩʝʧʘʨʘʪʦʨʽʚ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ. ʆʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʦʤ ʦʩʦʙʠʩʪʦ.  

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʘʧʨʦʙʦʚʘʥʽ ʥʘ: 3 ʽ 4 ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ Ăʇʨʦʙʣʝʤʠ 

ʧʨʦʤʠʩʣʦʚʦʾ ʪʝʧʣʦʪʝʭʥʽʢʠò, ʤ. ʂʠʾʚ, 2004 ʽ 2005 ʨ.; 1 ʤʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

ñʂʦʛʝʥʝʨʘʮʽʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʡ ʢʦʤʫʥʘʣʴʥʽʡ ʝʥʝʨʛʝʪʠʮʽò, ʤ. ʂʠʾʚ, 2004 ʨ.; 3 ʽ 

4 ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ Ăʇʨʦʙʣʝʤʠ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʝʢʦʣʦʛʽʾ ʚ ʩʫʜʥʦʙʫʜʫʚʘʥʥʽò, ʤ. ʄʠʢʦʣʘʾʚ, 2002 ʽ 2005 ʨ.; 

ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ, ʤʦʣʦʜʠʭ 

ʫʯʝʥʠʭ ʽ ʤʦʣʦʜʠʭ ʬʘʭʽʚʮʽʚ çʉʫʜʥʦʚʘ ʝʥʝʨʛʝʪʠʢʘ: ʩʪʘʥ ʽ ʧʨʦʙʣʝʤʠè, ʤ. 

ʄʠʢʦʣʘʾʚ, 2005 ʨ.; 2 ʪʘ 4 ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ 

Ăɯʥʥʦʚʘʮʽʾ ʚ ʩʫʜʥʦʙʫʜʫʚʘʥʥʽ ʪʘ ʦʢʝʘʥʦʪʝʭʥʽʮʽò, ʤ. ʄʠʢʦʣʘʾʚ, 2011 ʪʘ 2013 ʨ.; 

7-10 ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ Ăʇʨʦʙʣʝʤʠ ʝʢʦʣʦʛʽʾ ʪʘ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʚ ʩʫʜʥʦʙʫʜʫʚʘʥʥʽò, ʤ. ʄʠʢʦʣʘʾʚ, 2012-2015 ʨ. 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 32 ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ, 

ʽʟ ʥʠʭ 7 ʩʪʘʪʝʡ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʧʦ ʪʝʭʥʽʯʥʠʤ ʥʘʫʢʘʤ, ʷʢʽ 

ʚʭʦʜʷʪʴ ʚ ʧʝʨʝʯʝʥʴ, ʟʘʪʚʝʨʜʞʝʥʠʭ ɺɸʂ ʋʢʨʘʾʥʠ, ʽ ʜʦ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ, 24 

ʤʘʪʝʨʽʘʣʠ ʚ ʟʙʽʨʥʠʢʘʭ ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ, 1 ʥʘʫʢʦʚʘ ʨʦʙʦʪʘ, ʱʦ 

ʦʪʨʠʤʘʣʘ ʇʨʝʤʽʶ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʋʢʨʘʾʥʠ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙ'ʻʤ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʚʩʪʫʧʫ, ʧ'ʷʪʠ 

ʨʦʟʜʽʣʽʚ ʽ ʚʠʩʥʦʚʢʽʚ. ʋ ʜʦʜʘʪʢʘʭ ʥʘʚʝʜʝʥʽ ʘʢʪʠ ʪʘ ʽʥʰʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ. ɿʘʛʘʣʴʥʠʡ ʦʙ'ʻʤ 

ʜʠʩʝʨʪʘʮʽʾ ʩʪʘʥʦʚʠʪʴ 165 ʩʪʦʨʽʥʦʢ, ʩʝʨʝʜ ʷʢʠʭ 150 ʩʪʦʨʽʥʦʢ ʦʩʥʦʚʥʦʛʦ 

ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ, 53 ʨʠʩʫʥʢʘ ʽ 14 ʪʘʙʣʠʮʴ. ɹʽʙʣʽʦʛʨʘʬʽʷ ʤʽʩʪʠʪʴ 126 

ʥʘʡʤʝʥʫʚʘʥʴ. 
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ʈʆɿɼɯʃ 1 

ʇʈʆɹʃɽʄʀ ʆʏʀʉʊʂʀ ʉʊʀʉʅʋʊʀʍ ɻɸɿɯɺ ɼʃʗ ɻɸɿʆʊʋʈɹɯʅʅʀʍ 

ʋʉʊɸʅʆɺʆʂ 

 

1.1. ɼʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ɻʊʋ 

ʉʪʠʩʥʫʪʽ ʛʘʟʠ  ʤʘʶʪʴ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʷʢʦʩʪʽ ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʜʣʷ 

ʢʘʤʝʨ ʟʛʦʨʷʥʥʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʘ ʪʘʢʦʞ ʨʽʟʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽ 

ʘʚʪʦʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ ʪʘ ʧʨʠʩʪʨʦʾʚ. ʂʦʥʜʠʮʽʶʚʘʥʥʷ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʤʽʩʪʠʪʴ 

ʢʦʤʧʣʝʢʩʠ ʟʘʭʦʜʽʚ ʟ ʦʯʠʱʝʥʥʷ ʪʘ ʦʩʫʰʝʥʥʷ, ʙʦʨʦʪʴʙʠ ʟ ʰʫʤʦʤ ʽ ʟʘʙʨʫʜʥʝʥʥʷʤ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ ʚʠʭʣʦʧʽ ʩʪʠʩʥʫʪʦʛʦ ʛʘʟʫ ʚ ʘʪʤʦʩʬʝʨʫ. 

ʅʘʧʨʠʢʣʘʜ, ʦʯʠʩʪʢʘ ʚʽʜ ʨʽʜʢʦʾ ʬʘʟʠ ʪʘ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʧʘʣʠʚʥʦʛʦ ʛʘʟʫ ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʫ ̒ ʨʝʩʫʨʩ ʢʘʤʝʨ ʟʛʦʨʷʥʥʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ ʪʘ ʟʤʝʥʰʫ ̒ ʾʭ 

ʚʽʜʢʠʜʠ. 

ʈʽʟʥʦʤʘʥʽʪʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʤʝʨ ʟʛʦʨʷʥʥʷ, ʧʥʝʚʤʘʪʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʩʠʩʪʝʤ. 

ʂʦʤʧʦʥʝʥʪʘʤʠ ʟʘʙʨʫʜʥʝʥʴ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʻ ʢʦʥʜʝʥʩʘʪ ʧʘʨʠ: ʚʦʜʘ, ʨʽʜʢʘ ʬʘʟʘ 

ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʧʘʣʠʚʘ, ʤʘʩʣʦ ʚ ʨʽʜʢʦʤʫ ʪʘ ʧʘʨʦʧʦʜʽʙʥʦʤʫ ʩʪʘʥʽ, ʪʚʝʨʜʽ ʽ 

ʛʘʟʦʧʦʜʽʙʥʽ ʟʘʙʨʫʜʥʝʥʥʷ. ʅʘʡʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʟʘʙʨʫʜʥʝʥʴ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ 

ʩʠʩʪʝʤ ʩʫʬʣʶʚʘʥʥʷ ɻʊʋ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤ 

ʪʠʩʢʦʤ, ʩʢʣʘʜʘʻ ʤʘʩʣʦ, ʘ ʜʣʷ ʧʘʣʠʚʥʠʭ ʛʘʟʽʚ ɻʊɼ ï ʢʦʥʜʝʥʩʘʪ ʧʘʣʠʚʘ ʪʘ ʪʚʝʨʜʽ 

ʜʦʤʽʰʢʠ. [3,4,9,10,56,68,69,104]. 

ɺʽʜʤʽʪʠʤʦ, ʱʦ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʫʯʘʩʥʠʭ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʥʘ ʛʘʟʦʧʦʜʽʙʥʦʤʫ ʧʘʣʠʚʽ, ʥʘʧʨʠʢʣʘʜ ʚ ʩʢʣʘʜʽ ʛʘʟʦʢʦʤʧʨʝʩʦʨʥʠʭ 

ʩʪʘʥʮʽʡ ʪʘ ʪʝʧʣʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʚʠʥʠʢʘʶʪʴ ʩʝʨʡʦʟʥʽ ʧʨʦʙʣʝʤʠ, ʧʦʚôʷʟʘʥʽ 

ʟ ʧʦʧʘʜʘʥʥʷʤ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫ ʚ ʧʨʦʪʦʯʥʫ ʯʘʩʪʠʥʫ ʜʚʠʛʫʥʘ. ɺ ʨʷʜʽ 

ʚʠʧʘʜʢʽʚ ʮʝ ʤʦʞʝ ʚʠʟʚʘʪʠ ʦʧʣʘʚʣʝʥʥʷ ʽ ʥʘʚʽʪʴ ʧʨʦʛʦʨʷʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʧʘʣʴʥʠʢʦʚʠʭ ʧʨʠʩʪʨʦʾʚ ʥʠʟʴʢʦʝʤʽʩʽʡʥʠʭ ʢʘʤʝʨ ʟʛʦʨʷʥʥʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʣʦʢʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʩʧʨʠʯʠʥʝʥʠʭ ʛʦʨʽʥʥʷʤ ʨʽʜʢʠʭ 

ʬʨʘʢʮʽʡ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘ ʧʦʚʝʨʭʥʷʭ ʢʘʥʘʣʽʚ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʫʤʽʰʦʫʪʚʦʨʝʥʥʷ. 

ɻʘʟʦʚʠʡ ʢʦʥʜʝʥʩʘʪ ʚ ʧʨʠʨʦʜʥʦʤʫ ʛʘʟʽ ʧʨʠ ʧʝʚʥʠʭ ʫʤʦʚʘʭ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ 
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ʬʨʘʢʮʽʾ ʚʠʱʠʭ ʚʫʛʣʝʚʦʜʥʽʚ (ʉ5, ʉ6), ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʠʟʴʢʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʩʘʤʦʟʘʡʤʘʥʥʷ (477-553 ʂ). ɺʽʜʤʽʪʠʤʦ, ʱʦ ʧʨʠʩʫʪʥʽʩʪʴ ʬʨʘʢʮʽʡ 

ʉ6 ʥʘʚʽʪʴ ʚ ʤʘʣʠʭ ʢʽʣʴʢʦʩʪʷʭ (0,1-0,2 %) ʚ ʧʨʠʨʦʜʥʦʤʫ ʛʘʟʽ ʧʽʜʚʠʱʫʻ ʪʦʯʢʫ 

ʨʦʩʠ ʟ +1 ʉ̄ ʜʦ +15 ʉ̄. ʅʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ ʫʪʚʦʨʝʥʥʷ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʪʠʩʢʘʭ 2,0-4,0 ʄʇʘ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʩʫʯʘʩʥʠʭ ʢʘʤʝʨ 

ʟʛʦʨʷʥʥʷ ɻʊɼ.  

ɿ ʧʦʛʽʨʰʝʥʥʷʤ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʜʦʚʠʱ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʫ ʟʚôʷʟʢʫ ʟ ʾʭ 

ʚʠʨʦʙʢʦʶ ʯʘʩʪʢʘ ʚʠʱʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʥʴʦʤʫ ʟʨʦʩʪʘʻ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʢʠ ʨʦʩʠ ʜʦ +30 ʉ̄. ʅʘ ʨʠʩ. 1.1 ʥʘʚʝʜʝʥʽ ʬʦʪʦʛʨʘʬʽʾ ʧʦʰʢʦʜʞʝʥʴ 

ʣʦʧʘʪʢʦʚʠʭ ʘʧʘʨʘʪʽʚ ʪʫʨʙʽʥ ʪʘ ʢʦʤʧʨʝʩʦʨʽʚ ʧʨʠ ʧʦʧʘʜʘʥʥʽ ʢʦʥʜʝʥʩʘʪʫ ʚ 

ʧʨʦʪʦʯʥʫ ʯʘʩʪʠʥʫ (ʜʘʥʽ ʬʽʨʤʠ Michell Instruments). 

 

  

 

 

ʈʠʩʫʥʦʢ 1.1 ï ɼʝʬʝʢʪʠ ʣʦʧʘʪʢʦʚʠʭ ʘʧʘʨʘʪʽʚ ʧʨʠ ʧʦʧʘʜʘʥʥʽ ʢʦʥʜʝʥʩʘʪʫ ʚ 

ʧʨʦʪʦʯʥʫ ʯʘʩʪʠʥʫ 
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ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʥʝʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʛʦʪʦʚʢʠ ʧʘʣʠʚʥʦʛʦ 

ʛʘʟʫ ʽ ʥʝʚʝʣʠʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʡʦʛʦ ʧʽʜʽʛʨʽʚʫ ʤʦʞʣʠʚʦ ʧʦʧʘʜʘʥʥʷ ʨʽʜʢʠʭ 

ʬʨʘʢʮʽʡ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʧʘʣʴʥʠʢʦʚʽ ʧʨʠʩʪʨʦʾ ʢʘʤʝʨ ʟʛʦʨʷʥʥʷ ɻʊʋ, ʱʦ 

ʩʧʨʠʯʠʥʠʪʴ ʜʝʬʝʢʪʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ɻʊʋ. ʊʦʤʫ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ 

ʩʝʧʘʨʘʪʦʨʽʚ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ɻʊʋ ʻ ʘʢʪʫʘʣʴʥʦʶ ʥʘʫʢʦʚʦʶ ʟʘʜʘʯʝʶ ʽ 

ʟʥʘʯʥʠʤ ʨʝʟʝʨʚʦʤ ʧʦʣʽʧʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫʩʪʘʥʦʚʦʢ. 

ɼʞʝʨʝʣʦʤ ʚʦʜʠ, ʷʢʘ ʤʽʩʪʠʪʴʩʷ ʚ ʩʪʠʩʥʫʪʦʤʫ ʧʦʚʽʪʨʽ, ʻ ʚʦʜʷʥʘ ʧʘʨʘ, 

ʚʩʤʦʢʪʫʚʘʥʘ ʢʦʤʧʨʝʩʦʨʦʤ ɻʊɼ ʚ ʩʠʩʪʝʤʫ ʨʘʟʦʤ ʽʟ ʧʦʚʽʪʨʷʤ, ʘʙʦ ʪʘ, ʱʦ 

ʧʦʜʘʻʪʴʩʷ ʚ ʢʘʤʝʨʫ ʟʛʦʨʷʥʥʷ ʛʘʟʦʧʘʨʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ (ɻʇʊʋ) ʪʠʧʫ 

çɺʦʜʦʣʽʡè [55].  ɯʥʦʜʽ ʚʦʜʘ ʧʦʩʪʫʧʘʻ ʚ ʣʽʥʽʶ ʥʘʛʥʽʪʘʥʥʷ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ 

ʟʘʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʟʠʨʢʽʚ ʥʘ ʟʘʙʽʨʥʠʭ ʧʨʠʩʪʨʦʷʭ ʚ ʜʦʱʦʚʫ ʧʦʛʦʜʫ, ʘ ʪʘʢʦʞ ʚ 

ɻʊʋ ʚ ʤʦʨʩʴʢʠʭ ʫʤʦʚʘʭ ï ʥʘ ʩʫʜʥʘʭ ʪʘ ʙʫʨʦʚʠʭ ʧʣʘʪʬʦʨʤʘʭ. ɺʦʣʦʛʦʚʤʽʩʪ 

ʧʦʚʽʪʨʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʧʘʨʦʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ. 

ɼʣʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʮʽ ʧʘʨʘʤʝʪʨʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ 

ʽ ʧʦʨʦʶ ʨʦʢʫ. 

ʅʘ ʩʧʝʮʽʘʣʴʥʠʭ ʘʚʪʦʥʦʤʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙ'ʻʢʪʘʭ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʻ 

ʛʘʟʦʪʫʨʙʽʥʥʽ ʫʩʪʘʥʦʚʢʠ ʟʘʢʨʠʪʦʛʦ ʮʠʢʣʫ ʜʣʷ ʧʨʠʚʦʜʫ ʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʘ 

[15,102]. ɺ ʥʠʭ ʨʦʙʦʯʝ ʪʽʣʦ ʮʠʨʢʫʣʶʻ ʧʦ ʟʘʤʢʥʫʪʦʤʫ ʢʦʥʪʫʨʫ ʙʝʟ ʟʚ'ʷʟʢʫ ʟ 

ʘʪʤʦʩʬʝʨʦʶ; ʜʞʝʨʝʣʘʤʠ ʪʝʧʣʦʪʠ, ʥʘʡʯʘʩʪʽʰʝ, ʩʣʫʞʘʪʴ ʘʪʦʤʥʽ ʨʝʘʢʪʦʨʠ. 

ɿʘʤʽʩʪʴ ʢʘʤʝʨ ʟʛʦʨʷʥʥʷ ʚ ʪʘʢʠʭ ɻʊɼ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʝʢʫʧʝʨʘʪʠʚʥʽ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʠ, ʯʝʨʝʟ ʷʢʽ ʮʠʨʢʫʣʶʻ ʪʝʧʣʦʥʦʩʽʡ ʚʽʜ ʢʦʥʪʫʨʽʚ ʘʪʦʤʥʦʛʦ 

ʨʝʘʢʪʦʨʘ. 

ʋ ɻʊʋ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʚʠʨʽʰʝʥʥʷ ʜʚʦʭ 

ʟʘʚʜʘʥʴ: 

- ʟʚʝʜʝʥʥʷ ʜʦ ʤʽʥʽʤʫʤʫ ʧʨʦʪʽʢʘʥʥʷ ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʯʝʨʝʟ ʢʽʥʮʝʚʽ 

ʫʱʽʣʴʥʝʥʥʷ; 

- ʧʦʧʘʜʘʥʥʷ ʤʘʩʣʷʥʦʛʦ ʘʝʨʦʟʦʣʶ ʚ ʧʨʦʪʦʯʥʫ ʯʘʩʪʠʥʫ ʪʫʨʙʽʥ. 

ʎʽ ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʫʶʪʴʩʷ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ 

ʢʦʥʪʘʢʪʥʠʭ ʫʱʽʣʴʥʝʥʴ ʽ ʛʘʟʦʦʯʠʩʥʠʭ ʧʨʠʩʪʨʦʾʚ. ʂʦʥʪʘʢʪʥʽ ʫʱʽʣʴʥʝʥʥʷ ʟ 
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ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽʩʪʦʪʥʦ ʟʥʠʞʫʶʪʴ ʧʨʦʪʽʢʘʥʥʷ ʛʘʟʫ, ʷʢʽ ʥʘ ʧʦʨʷʜʦʢ 

ʤʝʥʰʝ ʧʨʦʪʽʢʘʥʥʷ ʯʝʨʝʟ ʣʘʙʽʨʠʥʪʦʚʽ ʫʱʽʣʴʥʝʥʥʷ [102]. 

ʇʨʦʪʽʢʘʥʥʷ ʟ ʤʘʩʣʷʥʠʭ ʧʦʨʦʞʥʠʥ ʤʽʩʪʷʪʴ ʚʠʩʦʢʦʜʠʩʧʝʨʩʥʠʡ ʤʘʩʣʷʥʠʡ 

ʘʝʨʦʟʦʣʴ ʟ ʜʽʘʤʝʪʨʘʤʠ ʯʘʩʪʠʥʦʢ 0,1-0,5 ʤʢʤ ʪʘ ʢʨʫʧʥʽ ʢʨʘʧʣʽ ʙʽʣʴʰʝ 20 ʤʢʤ, 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʦʞʝ ʜʦʩʷʛʘʪʠ ʜʦ 30 ʛ/ʤ3 ʧʨʠ ʚʠʪʨʘʪʽ ʜʦ 40 ʤ3/ʛʦʜ ʽ ʪʠʩʢʫ 0,1-0,5 

ʄʇʘ [102].   ɼʣʷ ɻʊʋ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ ʤʦʞʣʠʚʽ ʜʚʘ ʚʠʧʘʜʢʠ: 

- ʦʯʠʝɦʥʝ ʛʘʟʦʚʝ ʩʝʨʝʜʦʚʠʱʝ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʮʠʢʣ ʫʩʪʘʥʦʚʢʠ ʯʝʨʝʟ 

ʢʦʤʧʨʝʩʦʨ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ; 

-  ʦʯʠʱʝʥʝ ʩʝʨʝʜʦʚʠʱʝ ʩʢʠʜʘʻʪʴʩʷ ʚ ʤʘʰʠʥʥʝ ʚʽʜʜʽʣʝʥʥʷ. ɼʨʫʛʠʡ 

ʚʠʧʘʜʦʢ ʤʦʞʣʠʚʠʡ, ʢʦʣʠ ʨʦʙʦʯʠʤ ʪʽʣʦʤ ɻʊʋ ʩʣʫʞʠʪʴ ʧʦʚʽʪʨʷ. 

ʇʦʚʝʨʥʝʥʥʷ ʦʯʠʱʝʥʠʭ ʛʘʟʽʚ ʚ ʮʠʢʣ ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʫ ɻʊʋ 

ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ ʩʝʨʝʜʥʴʦʛʦ (1-5 ʄʇʘ)  ̔ʚʠʩʦʢʦʛʦ (ʙʽʣʴʰʝ 5 ʄʇʘ) ʪʠʩʢʽʚ. ʋ 

ɻʊʋ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ (ʤʝʥʰʝ 1 ʄʇʘ) ʦʯʠʱʝʥʝ ʧʦʚʽʪʨʷ 

ʩʠʩʪʝʤʠ ʩʫʬʣʶʚʘʥʥʷ ʟʘʟʚʠʯʘʡ ʚʽʜʚʦʜʷʪʴʩʷ ʚ ʤʘʰʠʥʥʝ ʚʽʜʜʽʣʝʥʥʷ. ʉʢʠʜʘʥʥʷ 

ʛʘʟʽʚ ʚ ʤʘʰʠʥʥʝ ʚʽʜʜʽʣʝʥʥʷ ʧʨʝʜ'ʷʚʣʷʻ ʞʦʨʩʪʢʽ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʦʯʠʱʝʥʥʷ, 

ʪʦʙʪʦ ʪʽ ʞ ʚʠʤʦʛʠ, ʱʦ ʽ ʚ ʩʠʩʪʝʤʘʭ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ. [66,67]. 

ʉʪʠʩʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʱʦ ʥʘʜʽʡʰʣʦ ʚ ʢʦʤʧʨʝʩʦʨ ɻʊɼ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʜʦʩʪʘʪʥʴʦ ʟʥʘʯʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ. ʋ ʧʨʦʮʝʩʽ ʩʪʠʩʥʝʥʥʷ ʚʤʽʩʪ 

ʚʦʣʦʛʠ ʚ ʧʠʪʦʤʦʤʫ ʦʙôʻʤʽ ʧʦʚʽʪʨʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʦ ʟʨʦʩʪʘʥʥʶ ʪʠʩʢʫ, 

ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʚʥʘʩʣʽʜʦʢ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʡʦʛʦ ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʥʠʞʫʻʪʴʩʷ. ʊʘʢ, ʧʨʠ ʪʠʩʢʫ ʚ ʩʠʩʪʝʤʽ 0,7 ʄʇʘ ʽ ʚʽʜʥʦʩʥʽʡ 

ʚʦʣʦʛʦʩʪʽ ʚʩʤʦʢʪʫʚʘʥʦʛʦ ʧʦʚʽʪʨʷ 80 % ʩʪʠʩʥʫʪʝ ʧʦʚʽʪʨʷ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʤʧʨʝʩʦʨʘ 

ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ɻʊɼ ʤʘʻ ʚʽʜʥʦʩʥʫ ʚʦʣʦʛʽʩʪʴ 6-10 %. ʇʨʠ ʨʫʩʽ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʭ 

ʪʘ ʽʥʰʠʭ ʝʣʝʤʝʥʪʘʭ ʩʠʩʪʝʤʠ ʧʦʚʽʪʨʷ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʪʝʧʣʦʦʙʤʽʥʫ ʟ 

ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʥʘʩʠʯʝʥʥʷ ʧʦʚʽʪʨʷ ʚʦʜʷʥʠʤʠ 

ʧʘʨʘʤʠ ʪʘ ʾʭ ʢʦʥʜʝʥʩʘʮʽʷ.  

ɿʜʘʪʥʽʩʪʴ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ ʫʪʨʠʤʫʚʘʪʠ ʧʘʨʠ ʚʦʜʠ ʟʤʝʥʰʫʻʪʴʩʷ ʟ 

ʧʦʥʠʞʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʪʠʩʢʫ. ʇʨʠ ʮʴʦʤʫ ʡʦʛʦ ʚʽʜʥʦʩʥʘ 

ʚʦʣʦʛʽʩʪʴ ʟʨʦʩʪʘʻ, ʘ ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʪʘʥʫ ʥʘʩʠʯʝʥʥʷ (j=1) ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʢʦʥʜʝʥʩʘʮʽʷ ʥʘʜʣʠʰʢʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʨʽʚ ʽ ʧʦʷʚʘ ʚʦʜʠ ʚ ʨʽʜʢʦʤʫ ʩʪʘʥʽ 
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(ʢʦʥʜʝʥʩʘʪʫ). ʊʝʤʧʝʨʘʪʫʨʘ, ʧʨʠ ʷʢʽʡ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʥʘʟʠʚʘʻʪʴʩʷ ʪʦʯʢʦʶ ʨʦʩʠ 

tp. ʇʨʠ ʙʽʣʴʰ ʚʠʩʦʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ (ʽ ʪʦʤʫ ʞ ʪʠʩʢʫ) ʢʦʥʜʝʥʩʘʮʽʷ ʚʦʜʷʥʦʾ ʧʘʨʠ 

ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ. ʊʦʤʫ ʪʦʯʢʘ ʨʦʩʠ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ ʯʘʩʪʦ ʚʢʘʟʫʻʪʴʩʷ ʷʢ ʤʽʨʘ 

ʚʤʽʩʪʫ ʚ ʥʴʦʤʫ ʚʦʜʷʥʦʾ ʧʘʨʠ. 

ɼʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ ʤʘʩʣʦʤ ʤʦʞʫʪʴ ʙʫʪʠ ʤʘʩʣʦ 

ʢʦʤʧʨʝʩʦʨʽʚ ʽ ʧʥʝʚʤʘʪʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʤʘʩʣʷʥʽ ʬʽʣʴʪʨʠ ʥʘ ʣʽʥʽʾ ʚʩʤʦʢʪʫʚʘʥʥʷ 

ʢʦʤʧʨʝʩʦʨʽʚ, ʧʘʨʠ ʪʘ ʨʦʟʧʠʣʝʥʝ ʤʘʩʣʦ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʦʚʽʪʨʽ. ʋ ʩʪʠʩʥʫʪʦʤʫ 

ʧʦʚʽʪʨʽ ʤʘʩʣʦ ʟʘʟʚʠʯʘʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʘʨʦʧʦʜʽʙʥʦʤʫ ʪʘ ʨʽʜʢʦʤʫ ʩʪʘʥʽ. 

ɻʨʘʥʠʯʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʘʨʽʚ ʤʘʩʣʘ ʚ ʧʦʚʽʪʨʽ, ʷʢ ʽ ʧʘʨʽʚ ʚʦʜʠ, ʟʤʝʥʰʫʻʪʴʩʷ ʟ 

ʧʦʥʠʞʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʧʽʜʚʠʱʝʥʥʷʤ ʪʠʩʢʫ. 

ɺʠʥʦʩ ʚ ʣʽʥʽʶ ʥʘʛʥʽʪʘʥʥʷ ʤʘʩʣʘ ʢʦʤʧʨʝʩʦʨʽʚ ʟʘʟʚʠʯʘʡ ʻ ʦʩʥʦʚʥʦʶ 

ʧʨʠʯʠʥʦʶ ʟʘʙʨʫʜʥʝʥʥʷ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ ʤʘʩʣʦʤ. ʋ ʨʦʪʘʮʽʡʥʠʭ ʽ ʛʚʠʥʪʦʚʠʭ 

ʤʘʩʣʦʟʘʧʦʚʥʝʥʠʭ ʢʦʤʧʨʝʩʦʨʘʭ ʚʠʥʦʩ ʤʘʩʣʘ ʚ ʣʽʥʽʶ ʥʘʛʥʽʪʘʥʥʷ ʚ 1,5-2 ʨʘʟʠ 

ʚʠʱʝ, ʥʽʞ ʚ ʧʦʨʰʥʝʚʠʭ, ʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʠʡ: ʜʣʷ ʢʦʤʧʨʝʩʦʨʽʚ 

ʤʘʣʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 200-300 ʤʛ/ʤ3; ʩʝʨʝʜʥʴʦʾ ʽ ʚʝʣʠʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 50-

100 ʤʛ/ʤ3. ʋ ʚʽʜʮʝʥʪʨʦʚʠʭ ʽ ʤʝʤʙʨʘʥʥʠʭ ʢʦʤʧʨʝʩʦʨʘʭ ʚʠʥʦʩ ʤʘʩʣʘ ʚ ʣʽʥʽʶ 

ʥʘʛʥʽʪʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽʡ. 

ɺʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʦʨʰʥʝʚʦʤʫ ʧʨʦʩʪʦʨʽ ʢʦʤʧʨʝʩʦʨʽʚ ʽ ʥʘ ʥʘʯʘʣʴʥʽʡ 

ʜʽʣʷʥʮʽ ʣʽʥʽʾ ʥʘʛʥʽʪʘʥʥʷ (ʚʽʜ 160 ʜʦ 220Áʉ) ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʘʨʦʫʪʚʦʨʝʥʥʷ ʽ, 

ʯʘʩʪʢʦʚʦ, ʪʝʨʤʽʯʥʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ ʤʘʩʣʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʠʭ ʧʨʦʮʝʩʽʚ ʜʦ 5-6 % 

ʤʘʩʣʘ ʦʢʠʩʣʶʻʪʴʩʷ ʽ ʫ ʚʠʛʣʷʜʽ ʥʘʛʘʨʫ ʪʘ ʣhʘʢʦʚʦʾ  ʧʣʽʚʢʠ ʦʩʽʜʘʻ ʥʘ ʚʥʫʪʨʽʰʥʽʭ 

ʧʦʨʦʞʥʠʥʘʭ ʢʦʤʧʨʝʩʦʨʽʚ ʽ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʘ ʣʝʛʢʽ ʬʨʘʢʮʽʾ ʫ ʚʠʛʣʷʜʽ ʧʘʨʠ ʽ 

ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʾ ʬʘʟʠ ʧʝʨʝʥʦʩʷʪʴʩʷ ʧʦʚʽʪʨʷʤ ʚ ʩʠʩʪʝʤʫ. 

ʊʚʝʨʜʽ ʟʘʙʨʫʜʥʝʥʥʷ. ʂʦʥʮʝʥʪʨʘʮʽʷ, ʜʠʩʧʝʨʩʥʠʡ ʩʢʣʘʜ ʽ ʧʨʠʨʦʜʘ 

ʪʚʝʨʜʠʭ ʟʘʙʨʫʜʥʝʥʴ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʽ ʧʦʚʽʪʨʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʘʙʨʫʜʥʝʥʦʩʪʽ 

ʧʦʚʽʪʨʷʥʦʛʦ ʙʘʩʝʡʥʫ ʚ ʟʦʥʽ ʚʩʤʦʢʪʫʚʘʥʥʷ ʢʦʤʧʨʝʩʦʨʘ, ʩʪʘʥʫ, ʨʝʞʠʤʽʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʽ ʧʥʝʚʤʘʪʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

ʆʩʥʦʚʥʘ ʢʽʣʴʢʽʩʪʴ ʪʚʝʨʜʠʭ ʟʘʙʨʫʜʥʝʥʴ ʚʥʦʩʠʪʴʩʷ ʧʨʠ ʧʝʨʝʜʘʯʽ ʩʪʠʩʥʫʪʦʛʦ 

ʧʦʚʽʪʨʷ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʽ ʟ'ʻʜʥʘʥʥʷʭ. ʎʽ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ 95-98 % 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʽʨʞʽ ʽ ʦʢʘʣʠʥʠ. ʇʨʠ ʧʦʨʫʰʝʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ 
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ʤʦʥʪʘʞʫ ʚ ʪʨʫʙʦʧʨʦʚʦʜʠ ʧʦʪʨʘʧʣʷʶʪʴ ʯʘʩʪʠʥʢʠ ʫʱʽʣʴʥʶʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ 

ʧʨʦʤʠʩʣʦʚʠʡ ʧʠʣ. ʋʩʝʨʝʜʥʝʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʽʨʞʽ ʡ ʦʢʘʣʠʥʠ ʚ ʤʽʞʮʝʭʦʚʠʭ 

ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʜʦ 25 ʤʛ/ʤ3 ʧʦʚʽʪʨʷ, ʚ ʮʝʭʦʚʠʭ - ʜʦ 12,5 ʤʛ/ʤ3.  

ʇʨʠ ʭʦʨʦʰʦʤʫ ʩʪʘʥʽ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʢʦʥʮʝʥʪʨʘʮʽʷ ʽʨʞʽ ʽ ʦʢʘʣʠʥʠ 

ʟʘʟʚʠʯʘʡ ʥʝ ʧʝʨʝʚʠʱʫʻ 2-4 ʤʛ/ʤ3, ʦʜʥʘʢ ʨʘʟʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʝʥʴ ʚ 

ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ, ʧʨʠ ʩʪʨʫʩʘʭ ʽ ʛʽʜʨʘʚʣʽʯʥʠʭ ʫʜʘʨʘʭ ʚ 

ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤʠ. ʄʝʪʘʣʝʚʽ ʯʘʩʪʢʠ ʟ'ʷʚʣʷʶʪʴʩʷ ʚ 

ʩʠʩʪʝʤʘʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʥʦʩʫ ʧʦʨʰʥʝʚʠʭ ʢʽʣʝʮʴ ʢʦʤʧʨʝʩʦʨʽʚ ʽ ʨʫʭʦʤʠʭ ʜʝʪʘʣʝʡ 

ʧʨʠʩʪʨʦʾʚ, ʘ ʩʪʨʫʞʢʘ, ʧʨʠʪʠʨʘʣʴʥʽ ʩʦʩʪʘʚʠ ʡ ʘʙʨʘʟʠʚʠ - ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʽʡ 

ʧʽʜʛʦʪʦʚʮʽ ʚʥʫʪʨʽʰʥʽʭ ʧʦʨʦʞʥʠʥ ʧʥʝʚʤʘʪʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ. ɻʫʩʪʠʥʘ ʪʚʝʨʜʠʭ 

ʟʘʙʨʫʜʥʝʥʴ ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 0,1 ʜʦ 8 ʛ/ʩʤ3.  

ɻʘʟʦʧʦʜʽʙʥʽ ʟʘʙʨʫʜʥʝʥʥʷ. ʆʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʛʘʟʦʧʦʜʽʙʥʠʭ ʟʘʙʨʫʜʥʝʥʴ, 

ʷʢʽ ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʩʠʩʪʝʤʠ ʨʘʟʦʤ ʟ ʘʪʤʦʩʬʝʨʥʠʤ ʧʦʚʽʪʨʷʤ, ʩʢʣʘʜʘʶʪʴ ʜʠʤʦʚʽ 

ʛʘʟʠ ʚʽʜ ʩʧʘʣʶʚʘʥʥʷ ʧʘʣʠʚʘ; ʛʘʟʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʘʭ; 

ʧʘʨʠ ʢʠʩʣʦʪ ʽ ʣʫʛʽʚ; ʨʦʟʯʠʥʥʠʢʠ ʪʘ ʽʥ. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚ ʩʪʠʩʥʫʪʦʤʫ ʧʦʚʽʪʨʽ 

ʤʽʩʪʠʪʴʩʷ ʩʽʨʯʠʩʪʠʡ ʛʘʟ SO2, ʷʢʠʡ ʧʨʠ ʟ'ʻʜʥʘʥʥʽ ʟ ʢʦʥʜʝʥʩʘʪʦʤ ʫʪʚʦʨʶʻ ʩʽʨʯʘʥʫ 

ʢʠʩʣʦʪʫ ʽ ʩʽʨʯʠʩʪʠʡ ʘʥʛʽʜʨʠʜ, ʱʦ ʨʫʡʥʫʻ ʧʦʨʷʜ ʟ ʽʥʰʠʤʠ ʨʦʟʯʠʥʘʤʠ ʢʠʩʣʦʪ, 

ʣʫʛʽʚ ʽ ʦʟʦʥʦʤ ʧʦʚʝʨʭʥʽ ʧʨʠʩʪʨʦʾʚ ʽ ʫʱʽʣʴʥʝʥʴ. 

ɿʘ ʤʽʥʽʤʘʣʴʥʫ ʨʦʙʦʯʫ ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʠʡʤʘʶʪʴ ʥʘʡʤʝʥʰʫ ʟ ʪʝʤʧʝʨʘʪʫʨ: 

ʤʽʥʽʤʘʣʴʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ, ʘʙʦ ʤʽʥʽʤʘʣʴʥʫ ʪʝʤʧʝʨʘʪʫʨʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ 

ʪʨʫʙʦʧʨʦʚʦʜʽʚ. ɿʘʙʨʫʜʥʝʥʥʷʤʠ ʚʚʘʞʘʶʪʴʩʷ ʚʩʽ ʩʦʨʪʠ ʤʘʩʝʣ ʽ ʤʘʩʪʠʣ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ ʚ ʩʠʩʪʝʤʘʭ, ʱʦ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʚʥʝʩʝʥʥʷ 

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʨʦʙʦʪʽ. ʋ ʩʪʠʩʥʫʪʦʤʫ ʧʦʚʽʪʨʽ ʜʣʷ ʩʠʩʪʝʤ ʞʠʚʣʝʥʥʷ, 

ʱʦ ʚʠʤʘʛʘʶʪʴ ʚʥʝʩʝʥʥʷ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʨʦʙʦʪʽ, ʟʘʙʨʫʜʥʝʥʥʷʤʠ 

ʚʚʘʞʘʶʪʴʩʷ ʚʩʽ ʩʦʨʪʠ ʢʦʥʩʝʨʚʫʶʯʠʭ ʽ ʢʦʤʧʨʝʩʦʨʥʠʭ ʤʘʩʝʣ ʽ ʤʘʩʪʠʣ. 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʢʣʘʩʫ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʩʪʘʥʜʘʨʪ ʜʦʧʫʩʢʘʻ ʥʘʷʚʥʽʩʪʴ ʚ 

ʩʪʠʩʥʫʪʦʤʫ ʧʦʚʽʪʨʽ ʪʽʣʴʢʠ ʩʣʽʜʽʚ ʢʠʩʣʦʪ ʽ ʣʫʛʽʚ, ʪʦʙʪʦ ʢʦʥʮʝʥʪʨʘʮʽʡ, ʷʢʽ ʥʝ 

ʥʘʜʘʶʪʴ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʥʝʚʤʘʪʠʯʥʽ ʩʠʩʪʝʤʠ ʽ ʧʨʠʩʪʨʦʾ. ʂʣʘʩʠ 

ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ ʩʣʽʜ ʚʢʘʟʫʚʘʪʠ ʚ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛʘʭ ʜʦ 
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ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ ʽ ʧʨʠʩʪʨʦʾʚ. ʄʝʪʦʜʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʨʝʛʣʘʤʝʥʪʦʚʘʥʽ ʉʊ ʉʅɼ 1705-99.  

ʉʪʠʩʥʫʪʠʡ ʧʘʣʠʚʥʠʡ ʛʘʟ ʜʣʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ 

ʭʘʨʘʢʪʝʨʠʟʫʪ̒ʴʩʷ ʧʦʣʽʜʠʩʧʝʨʩʥʠʤ ʩʢʣʘʜʦʤ ʜʠʩʧʝʨʩʥʦʾ ʬʘʟʠ ʪʘ ʦʧʠʩʫʪ̒ʴʩʷ 

ɻʆʉʊ 5542-87, ɻʆʉʊ 21199-82, ʆʉʊ 51.40-93.  

ʈʦʙʦʯʝ ʩʝʨʝʜʦʚʠʱʝ (ʧʨʠʨʦʜʥʠʡ ʛʘʟ) ʟʛʽʜʥʦ ʚʠʤʦʛ ʥʦʨʤʘʪʠʚʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ: ɻʆʉʊ 5542-87; ɻʆʉʊ 21199-82; ʆʉʊ 51.40-93 ʧʦʚʠʥʥʦ ʤʘʪʠ 

ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ:   

- ʛʫʩʪʠʥʫ ʧʨʠ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ - ʚʽʜ 0,66 ʜʦ 0,8 ʢʛ/ʥʤ3; 

- ʥʦʤiʥʘʣʴʥʠʡ ʪʠʩʢ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʚʭʦʜʽ ʚ ʩʝʧʘʨʘʪʦʨ - 20 °5 

ʢʛʩ/ʩʤ2; 

- ʤʘʢʩʠʤʘʣʴʥʠʡ ʪʠʩʢ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʚʭʦʜʽ ʚ ʩʝʧʘʨʘʪʦʨ ï 40 +5 

ʢʛʩ/ʩʤ2; 

- ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʭʦʜʽ: - 20 ...+60 ʦʉ; 

- ʚʤʽʩʪ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʥʘ ʚʭʦʜʽ - ʥʝ ʙʽʣʴʰʝ 40 ʤʛ/ʢʛ; 

- ʚʤʽʩʪ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʨʦʟʤʽʨʦʤ ʧʦʥʘʜ 10 ʤʢʤ - ʥʝ ʙʽʣʴʰʝ 6 ʤʛ/ʢʛ; 

- ʚʤʽʩʪ ʨʽʜʢʠʭ ʬʨʘʢʮʽʡ (ʛʘʟʦʚʠʡ ʢʦʥʜʝʥʩʘʪ, ʢʨʘʧʝʣʴʥʘ ʚʦʣʦʛʘ) - ʥʝ ʙʽʣʴʰʝ 

10 ʤʢʤ.  

ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘʙʨʫʜʥʝʥʴ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ ʟʛʽʜʥʦ ʟ DIN ISO 8573-1 

[120] ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣ. 1.1. 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʽ ʧʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ [19] 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʘʙʨʫʜʥʝʥʥʷ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ ʟʥʘʯʥʦ ʟʥʠʞʫʶʪʴ 

ʥʘʜʽʡʥʽʩʪʴ ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʧʥʝʚʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʏʝʨʝʟ ʚʧʣʠʚ ʟʘʙʨʫʜʥʝʥʴ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʛʘʟʽʚ 

ʟʥʦʩ ʧʨʠʩʪʨʦʾʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 2-7 ʨʘʟʽʚ, ʘ ʚʠʭʽʜ ʧʨʠʩʪʨʦʾʚ ʟ ʣʘʜʫ ʟ ʮʽʻʾ ʞ 

ʧʨʠʯʠʥʠ ʩʢʣʘʜʘʻ ʜʦ 80 % ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʚʽʜʤʦʚ. 

ɺʧʣʠʚ ʟʘʙʨʫʜʥʝʥʴ ʥʘ  ʩʠʩʪʝʤʠ ʪʘ ʧʨʠʩʪʨʦʾ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʬʽʟʠʯʥʠʡ, 

ʭʽʤʽʯʥʠʡ ʪʘ ʝʣʝʢʪʨʦʣʽʪʠʯʥʠʡ. ʌʽʟʠʯʥʠʡ ʚʧʣʠʚ ʟʘʙʨʫʜʥʝʥʴ ʧʦʣʷʛʘʻ ʚ ʟʘʢʫʧʦʨʮʽ 

ʦʪʚʦʨʽʚ ʽ ʩʦʧʝʣ ʚʦʣʦʛʦʶ, ʣʴʦʜʦʤ ʽ ʪʚʝʨʜʠʤʠ ʯʘʩʪʠʥʢʘʤʠ, ʚ ʟʤʠʚʘʥʥʽ ʤʘʩʣʘ, ʚ 

ʧʦʰʢʦʜʞʝʥʥʽ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʢʣʘʧʘʥʥʠʭ ʧʘʨ, ʤʝʤʙʨʘʥ, ʟʦʣʦʪʥʠʢʽʚ, ʚ ʟʥʦʩʽ 
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ʽ ʟʘʢʣʠʥʶʚʘʥʥʽ ʪʝʨʪʴʦʚʠʭ ʜʝʪʘʣʝʡ ʪʘ ʽʥ.  ʍʽʤʽʯʥʠʡ ʽ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʡ ʚʧʣʠʚʠ 

ʟʘʙʨʫʜʥʝʥʴ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʢʦʨʦʟʽʾ ʤʝʪʘʣʝʚʠʭ ʜʝʪʘʣʝʡ, ʨʫʡʥʫʚʘʥʥʽ ʧʦʢʨʠʪʪʽʚ ʽ 

ʛʫʤʦʚʠʭ ʜʝʪʘʣʝʡ, ʨʦʟʯʠʥʘʤʠ ʢʠʩʣʦʪ, ʣʫʛʽʚ ʪʘ ʽʥʰʠʭ ʭʽʤʽʯʥʠʭ ʘʢʪʠʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ. 

ʊʘʙʣʠʮʷ 1.1 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘʙʨʫʜʥʝʥʴ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ DIN ISO 8573-1 

 
ʂʣʘʩ 1. ʊʚʝʨʜʽ 

ʯʘʩʪʢʠ. 

ʄʘʢʩʠʤʘʣʴʥʠʡ 

ʨʦʟʤʽʨ, ʤʢʤ 

2. ʄʘʢʩʠʤʘʣʴʥʘ 

ʛʫʩʪʠʥʘ ʯʘʩʪʦʢ, 

ʤʛ/ʤį 

3. ɺʤʽʩʪ ʚʦʜʠ. 

ʄʘʢʩʠʤʘʣʴʥʘ 

ʪʦʯʢʘ ʨʦʩʠ, ÁC 

4. ɺʤʽʩʪ ʤʘʩʣʘ. 

ʄʘʢʩʠʤʘʣʴʥʠʡ 

ʚʤʽʩʪ ʤʘʩʣʘ, 

ʤʛ/ʤį 

1 0,1 0,1 -70 0,01 

2 1 1 -40 0,1 

3 5 5 -20 1 

4 15 8 +3 5 

5 40 10 +7 25 

6 - - +10 - 

7 - - ʅʝ ʚʠʟʥʘʯʝʥʦ - 

 

1.2. ʆʩʥʦʚʠ ʦʯʠʱʝʥʥʷ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ɼʣʷ ʦʯʠʱʝʥʥʷ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʠʣʦʚʽ ʧʦʣʷ ï ʛʨʘʚʽʪʘʮʽʡʥʝ, ʽʥʝʨʮʽʡʥʽ, ʪʫʨʙʦʬʦʨʝʪʠʯʥʽ, 

ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʽ ʪʘ ʽʥʰ.̔ ɺ ʩʭʝʤʘʭ ʦʯʠʩʪʢʠ ʪʘ ʧʨʠʩʪʨʦʷʭ ʯʘʩʪʦ ʧʦʩʣʽʜʦʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʝʢʽʣʴʢʘ ʩʧʦʩʦʙʽʚ ʦʯʠʩʪʢʠ. ʉʠʣʦʚʽ ʧʦʣʷ ʧʦ ʨʽʟʥʦʤʫ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʯʘʩʪʠʥʢʠ ʨʽʟʥʦʾ ʜʠʩʧʝʨʩʥʦʩʪʽ, ʘʣʝ ʛʦʣʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʻ ʨʽʟʥʠʮʷ 

ʛʫʩʪʠʥʠ ʯʘʩʪʠʥʦʢ ʪʘ ʩʪʠʩʥʫʪʦʛʦ ʛʘʟʫ. ʊʘʢʠʤ ʯʠʥʦʤ ʩʠʣʦʚʽ ʧʦʣʷ ʤʦʞʣʠʚʦ 

ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʯʠʩʪʢʠ ʧʨʠ ʪʠʩʢʘʭ ʛʘʟ̔ʚ ʜʦ 10-20 ʄʇʘ  

[8,34,35,47]. 

ɼʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʧʠʪʘʥʴ ʦʯʠʱʝʥʥʷ ʧʘʣʠʚʥʠʭ ʛʘʟʽʚ ɻʊʋ ʚʽʜ ʨʽʜʢʠʭ ʪʘ 

ʪʚʝʨʜʠʭ ʬʨʘʢʮʽʡ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʽʟʥʷʪʠ ʜʚʽ ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʬʨʘʢʮʽʡ:  

- ʜʨ̔ʙʥʽ ʯʘʩʪʢʠ ï ʚʽʜ ʟʘʨʦʜʢʦʚʠʭ (ʤʝʥʰ 1 ʤʢʤ) ʜʦ 10 ʤʢʤ;  

- ʚʝʣʠʢʽ ʯʘʩʪʢʠ ï ʜʽʘʤʝʪʨʦʤ ʙʽʣʴʰʝ 20 ʤʢʤ. 

ʈʫʭ ʯʘʩʪʦʢ ʧʝʨʰʦʾ ʛʨʫʧʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʦʣʝʢʫʣʷʨʥʠʤʠ ʟʘʢʦʥʘʤʠ 

ʧʝʨʝʥʦʩʫ, ʜʨʫʛʦʾ ï ʤʘʢʨʦʟʘʢʦʥʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʚʤʽʩʪ ʨʽʜʢʦʾ ʬʨʘʢʮʽʾ ʚ ʨʦʙʦʯʦʤʫ 
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ʩʝʨʝʜʦʚʠʱʽ ʧʘʣʠʚʥʠʭ ʩʠʩʪʝʤ ɻʊɼ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʜʨʽʙʥʠʭ 

ʢʨʘʧʝʣʴ (ʜʦ 10 ʤʢʤ). 

ɹʽʣʴʰʽ ʘʝʨʦʟʦʣʴʥʽ ʯʘʩʪʠʥʢʠ (Ó 20 ʤʢʤ) ʥʝ ʚʪʷʛʫʶʪʴʩʷ ʚ ʧʫʣʴʩʘʮʽʡʥʽ ʪʘ 

ʽʥʰʽ ʨʫʭʠ, ʥʘ ʥʠʭ ʜʽʻ ʪʽʣʴʢʠ ʘʝʨʦʜʠʥʘʤʽʯʥʘ ʩʠʣʘ, ʷʢʱʦ ʟʥʝʭʪʫʚʘʪʠ ʛʨʘʚʽʪʘʮʽʻʶ. 

ʋ ʜʠʩʧʝʨʩʥʠʭ ʜʚʦʬʘʟʥʠʭ ʧʦʪʦʢʘʭ ʚʽʜʥʦʩʥʠʡ ʨʫʭ ʯʘʩʪʦʢ (ʢʨʘʧʝʣʴ) ʟ dk > 20 ʤʢʤ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʯʠʩʣʘʤʠ ʈʝʡʥʦʣʴʜʩʘ Rek > l ʽ ʦʙʪʽʢʘʥʥʷ ʯʘʩʪʠʥʢʘʤʠ ʚʠʭʦʜʠʪʴ 

ʟʘ ʤʝʞʽ ʯʠʥʥʦʩʪʽ ʟʘʢʦʥʫ ʉʪʦʢʩʘ. ʂʦʝʬʽʮʽʻʥʪ ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʦʧʦʨʫ ʯʘʩʪʠʥʦʢ 

ʚ ̔ʥʪʝʨʚʘʣʽ Rek ʚʽʜ 1 ʜʦ 10
3 ʦʧʠʩʫʻʪʴʩʷ ʝʤʧʽʨʠʯʥʦʶ ʬʦʨʤʫʣʦʶ [8,50]: 

                          j = 24 Rʝk
-1 (1+ 0,17ÖRek

2/3).                                   (1.1) 

ʈʽʚʥʷʥʥʷ ʨʫʭʫ ʯʘʩʪʠʥʦʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ (1.1) ʤʦʞʥʘ ʧʦʜʘʪʠ ʚ 

ʙʝʟʨʦʟʤʽʨʥʦʤʫ ʚʠʛʣʷʜʽ: 

                            
( )1 2/3St 1 0,17Rek

k

u

t
-µ

= +
µ

,                                        (1.2) 

ʜʝ       0
/

k k
u u u=  ï ʙʝʟʨʦʟʤʽʨʥʘ ʫʩʝʨʝʜʥʝʥʘ ʰʚʠʜʢʽʩʪʴ ʯʘʩʪʠʥʢʠ;  

u0 ï ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ; 

0Ű Ű /u M=  ï ʙʝʟʨʦʟʤʽʨʥʠʡ ʯʘʩ;  

ʄ ï ʭʘʨʘʢʪʝʨʥʠʡ ʨʦʟʤʽʨ ʧʝʨʝʰʢʦʜʠ;  

St ï ʯʠʩʣʦ ʉʪʦʢʩʘ; 2St ɟ /18ɛ .ok k
d u M=

 

ɺ ʪʝʦʨʽʾ ʩʝʧʘʨʘʮʽʾ ʛʘʟʦʚʠʭ ʧʦʪʦʢʽʚ ʯʘʩʪʠʥʢʘ ʚʚʘʞʘʻʪʴʩʷ ʚʣʦʚʣʝʥʦʶ, 

ʷʢʱʦ ʪʨʘʻʢʪʦʨʽʷ ʾʾ ʮʝʥʪʨʫ ʚʘʛʠ ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʟ ʧʦʚʝʨʭʥʝʶ ʦʙʪʽʢʘʥʥʷ ʘʙʦ 

ʜʦʪʠʢʘʻʪʴʩʷ ʜʦ ʥʝʾ. ʉʘʤʠʤ ʧʨʦʩʪʠʤ ʩʧʦʩʦʙʦʤ ʦʯʠʩʪʢʠ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʻ 

ʛʨʘʚʽʪʘʮʽʡʥʠʡ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʫʣʦʚʣʶʚʘʪʠ ʪʽʣʴʢʠ ʜʫʞʝ ʢʨʫʧʥʽ ʯʘʩʪʠʥʢʠ ï ʙʽʣʴʰ 

200 ʤʢʤ ʟʘ ʨʘʭʫʥʦʢ ʨʽʟʢʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʧʝʨʝʨʽʟʫ ʜʣʷ ʟʤʝʥʰʝʥʥʷ  ʰʚʠʜʢʦʩʪʽ 

ʧʦʪʦʢʫ ʤʝʥʰʝ 1 ʤ/ʩ. ɯʥʰʽ ʩʧʦʩʦʙʠ ʫʣʦʚʣʶʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʠʣ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 1.2.  
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ʈʠʩʫʥʦʢ 1.2 ï ʆʩʘʜʞʝʥʥʷ ʯʘʩʪʦʢ ʟʘ ʨʘʭʫʥʦʢ ʨʽʟʥʠʭ  ʩʠʣ ʪʘ ʬʽʟʠʯʥʠʭ ʷʚʠ ɦ

 

ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʩʝʧʘʨʫʶʪʴ, ʟʚʦʜʠʪʴʩʷ ʜʦ ʨʦʟʨʘʭʫʥʢʽʚ 

ʪʨʘʻʢʪʦʨʽʾ ʯʘʩʪʠʥʦʢ, ʱʦ ʧʝʨʝʥʦʩʷʪʴʩʷ ʧʦʪʦʢʦʤ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʚʟʘʻʤʦʜʽʾ ʟ 

ʧʦʚʝʨʭʥʝʶ ʝʣʝʤʝʥʪʽʚ. 

 ʇʨʠ ʮʴʦʤʫ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʛʫʩʪʠʥʘ ʯʘʩʪʠʥʦʢ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ (ʥʘ ʜʚʘ-

ʪʨʠ ʧʦʨʷʜʢʠ) ʛʫʩʪʠʥʠ ʛʘʟʫ, ʱʦ ʾʭ ʪʨʘʥʩʧʦʨʪʫʻ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʯʘʩʪʠʥʦʢ 

(ʦʙ'ʻʤʥʠʡ ʟʤʽʩʪ) ʫ ʧʦʪʦʮʽ ʻ ʪʘʢʦʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʝʭʪʫʚʘʪʠ ʾʭʥʴʦʶ ʚʟʘʻʤʦʜʽʻʶ 

ʡ ʨʦʟʛʣʷʜʘʪʠ ʨʫʭ ʯʘʩʪʠʥʦʢ ʥʝʟʘʣʝʞʥʦ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ. ʊʘʢʦʞ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ 

ʥʘʷʚʥʽʩʪʴ ʯʘʩʪʠʥʦʢ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʫ, ʘ 

ʨʦʟʰʠʨʝʥʥʷ ʧʦʪʦʢʫ ʥʝʟʥʘʯʥʝ. ʊʦʤʫ ʨʫʭ ʯʘʩʪʠʥʦʢ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

ʜʚʦʚʠʤʽʨʥʫ ʟʘʜʘʯʫ.  
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ʇʨʦʝʢʪʫʶʯʠ ʥʘ ʚʽʩʴ X ʪʘ Y ʨʽʚʥʷʥʥʷ (1.2), ʦʪʨʠʤʫʻʤʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ: 

( )
2

1 2/3
2

St 1 0,17Re
ŰŰ

k k
x

X X
u-
å õ
æ ö
æ ö
ç ÷

µ µ
= + -

µµ
;                          (1. 3) 

                         

( )
2

1 2/3
2

St 1 0,17Re
ŰŰ

k k
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Y Y
u-
å õ
æ ö
æ ö
ç ÷

µ µ
= + -

µµ
,                           (1.4) 

ʜʝ       kX  =Xk/do;  kY  = Y/ do ï ʢʦʦʨʜʠʥʘʪʠ ʯʘʩʪʠʥʢʠ ʚ ʙʝʟʨʦʟʤʽʨʥʦʤʫ ʚʠʛʣʷʜʽ;  

do ï ʭʘʨʘʢʪʝʨʥʠʡ ʨʦʟʤʽʨ ʧʝʨʝʰʢʦʜʠ (ʜʣʷ ʽʤʧʘʢʪʥʦʛʦ ʦʩʘʜʞʝʥʥʷ 

ʯʘʩʪʠʥʦʢ - ʜʽʘʤʝʪʨ ʩʪʨʫʤʝʥʷ);  

/ ;   /x x o y y ou u u u u u= =  ï ʙʝʟʨʦʟʤʽʨʥʽ ʰʚʠʜʢʦʩʪʽ ʛʘʟʫ. 

ɺ ʨʦʙʦʪʘʭ [8, 50] ʘʥʘʣʦʛʽʯʥʽ ʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʦʙʪʽʢʘʥʥʷ ʜʚʦʬʘʟʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʮʠʣʽʥʜʨʘ, ʩʬʝʨʠ, ʥʝʩʢʽʥʯʝʥʥʦʾ ʧʣʘʩʪʠʥʠ ʪʘ 

ʽʥ. ɺ ʨʦʙʦʪʘʭ [26,37,85,100] ʨʦʟʚôʷʟʘʥʽ ʟʘʜʘʯʽ ʩʪʨʫʤʝʥʝʚʦʛʦ ʦʙʪʽʢʘʥʥʷ ʧʣʘʩʪʠʥʠ 

ʚʽʩʝʩʠʤʝʪʨʠʯʥʠʤ ʜʚʦʬʘʟʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

ʇʽʩʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʪʨʘʻʢʪʦʨʽʡ ʯʘʩʪʠʥʦʢ ʟ ʜʽʘʤʝʪʨʘʤʠ dki  ʟʥʘʭʦʜʷʪʴ 

ʢʦʝʬʽʮʽʻʥʪʠ ʾʭ ʚʣʦʚʣʶʚʘʥʥʷ: 

                  oʧʨii dR /2=h ,                                                   (1.5) 

ʜʝ       Rnpi ï ʛʨʘʥʠʯʥʘ ʪʨʘʻʢʪʦʨʽʷ ʯʘʩʪʠʥʦʢ iïʛʦ ʜʽʘʤʝʪʨʫ. 

 ʇʽʜ ʛʨʘʥʠʯʥʦʶ ʨʦʟʫʤʽʶʪʴ ʪʨʘʻʢʪʦʨʽʶ ʯʘʩʪʠʥʢʠ, ʨʦʟʪʘʰʦʚʘʥʫ ʥʘ ʪʘʢʽʡ 

ʚʽʜʩʪʘʥʽ ʚʽʜ ʦʩʽ ʧʦʪʦʢʫ, ʧʨʠ ʷʢʽʡ ʯʘʩʪʠʥʢʘ ʱʝ ʜʦʪʠʢʘʻʪʴʩʷ ʜʦ ʧʝʨʝʰʢʦʜʠ 

(ʧʣʘʩʪʠʥʠ, ʩʬʝʨʠ, ʮʠʣʽʥʜʨʘ ʡ ʽʥ.). ʋʩʽ ʯʘʩʪʠʥʢʠ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʨʘʜʽʫʩʽ ʜʦ 

ʛʨʘʥʠʯʥʦʾ ʪʨʘʻʢʪʦʨʽʾ (ʪʦʙʪʦ Ri<Rnpi) ʦʩʘʜʞʫʶʪʴʩʷ ʥʘ ʧʝʨʝʰʢʦʜʽ, ʘ ʯʘʩʪʢʠ ʟ 

Ri>Rnpi ʟʥʦʩʷʪʴʩʷ ʧʦʪʦʢʦʤ ʙʝʟ ʦʩʘʜʞʝʥʥʷ. ʇʨʠ ʧʦʣʽʜʠʩʧʝʨʩʥʦʤʫ ʩʢʣʘʜʽ 

ʯʘʩʪʠʥʦʢ ʫ ʜʚʦʬʘʟʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʩʫʤʘʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʣʦʚʣʶʚʘʥʥʷ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ:  
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ɖ i mi
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CS
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S

,                                                         (1.6) 

ʜʝ         ʉmi ï ʤʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʯʘʩʪʠʥʦʢ ʜʽʘʤʝʪʨʦʤ dki. 
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 ɹʘʛʘʪʴʤʘ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʽʩʥʫʚʘʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʯʠʩʣʘ 

ʉʪʦʢʩʘ Stʢʨ, ʟʘ ʷʢʦʛʦ ʻ ʥʝʤʦʞʣʠʚʠʤ ʽʥʝʨʮʽʡʥʝ ʦʩʘʜʞʝʥʥʷ ʯʘʩʪʠʥʦʢ ʥʘ 

ʧʝʨʝʰʢʦʜʽ [45,50,8,50]. ʂʨʠʪʠʯʥʽ ʫʤʦʚʠ ʦʩʘʜʞʝʥʥʷ ʘʝʨʦʟʦʣʽʚ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʬʦʨʤʠ ʪʽʣʘ, ʱʦ ʦʙʪʽʢʘʻʪʴʩʷ, ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʝʨʝʜʦʚʠʱʘ, ʚ ʷʢʦʤʫ ʚʦʥʠ 

ʟʥʘʭʦʜʷʪʴʩʷ. ɿʘ ʢʨʠʪʠʯʥʠʤ ʟʥʘʯʝʥʥʷʤ ʯʠʩʣʘ ʉʪʦʢʩʘ ʤʦʞʥʘ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ 

ʧʝʨʝʰʢʦʜʠ ʚʠʟʥʘʯʠʪʠ ʤʽʥʽʤʘʣʴʥʠʡ ʜʽʘʤʝʪʨ ʯʘʩʪʠʥʦʢ, ʱʦ ʦʩʘʜʞʫʶʪʴʩʷ ʥʘ ʥ̔ ʡ 

Ὠ
̋̑
Ȣ                                               (1.7) 

ʏʘʩʪʠʥʢʠ ʟ dmin ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʣʽʥʽʶ ʧʦʪʦʢʫ ʛʘʟʫ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʚʽʩʴ ʧʝʨʝʰʢʦʜʠ, ʟ ʽʥʰʠʭ ʣʽʥʽʡ ʧʦʪʦʢʫ ʛʘʟʫ ʚʦʥʠ ʥʝ ʦʩʘʜʞʫʶʪʴʩʷ. ʊʘʢʠʤ ʯʠʥʦʤ, 

Stʢp ï ʮʝ ʢʨʠʪʝʨʽʡ ʦʩʘʜʞʝʥʥʷ ʥʘʡʤʝʥʰʠʭ ʯʘʩʪʠʥʦʢ ʥʘ ʧʝʨʝʰʢʦʜʽ ʚ ʮʽʣʦʤʫ. ʏʠʤ 

ʚʠʱʝ Stʢp, ʪʠʤ ʙʽʣʴʰʝ ʨʦʟʤʽʨ ʯʘʩʪʠʥʦʢ, ʱʦ ʥʝ ʦʩʽʣʠ ʥʘ ʧʝʨʝʰʢʦʜʽ ʟʘ ʽʥʰʠʭ 

ʨʽʚʥʠʭ ʫʤʦʚ. ɽʬʝʢʪ ʦʩʘʜʞʝʥʥʷ ʧʽʜʩʠʣʶʻʪʴʩʷ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʛʫʩʪʠʥʠ ʯʘʩʪʠʥʦʢ, 

ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʡ ʟʤʝʥʰʝʥʥʷ ʭʘʨʘʢʪʝʨʥʦʛʦ ʨʦʟʤʽʨʫ (ʜʽʘʤʝʪʨʘ) ʧʝʨʝʰʢʦʜʠ. 

ɿʛʽʜʥʦ [21,84] ʧʨʠ ʧʦʪʝʥʮʽʡʥʦʤʫ ʦʙʪʽʢʘʥʥʽ ʧʦʪʦʢʦʤ ʥʝʦʙʤʝʞʝʥʦʾ ʧʣʦʩʢʦʾ 

ʧʣʘʩʪʠʥʠ Stʢp = 0,250. ʈʦʟʨʘʭʫʥʢʠ ʟʘ ʬʦʨʤʫʣʦ  ʁ (1.7) ʧʦʢʘʟʫʶʪʴ, ʱʦ 

ʤʽʥʽʤʘʣʴʥʠʡ ʜʽʘʤʝʪʨ ʯʘʩʪʠʥʦʢ, ʱʦ ʦʩʘʜʞʫʶʪʴʩʷ ʧʨʠ ʩʪʨʫʤʝʥʝʚʦʤʫ ʦʙʪʽʢʘʥʥʽ 

ʧʣʘʩʪʠʥʠ ʩʪʘʥʦʚʠʪʴ ʜʣʷ ʰʚʠʜʢʦʩʪʝʡ u0  ʨʽʚʥʠʭ 10; 20; ʽ 30 ʤ/ʩ ʚʽʜʧʦʚʽʜʥʦ 8,7; 

6,14 ʽ 5,0 ʤʢʤ. ʎʽ ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʜʘʥʠʤ ʚʝʣʠʯʠʥʘʤ: do = 0,008 ʤ; 

m=0,2Ö10-4 ʅÖʩ/ʤ2; rk = 950 ʢʛ/ʤ3 .  

 ɼʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʽʥʝʨʮʽʡʥʦʛʦ ʦʩʘʜʞʝʥʥʷ ʚʝʣʠʢʠʭ ʯʘʩʪʠʥʦʢ ʥʝʦʙʭʽʜʥʦ 

ʟʙʽʣʴʰʫʚʘʪʠ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʪʘ ʚʠʙʠʨʘʪʠ ʧʝʨʝʰʢʦʜʠ ʟ ʤʽʥʽʤʘʣʴʥʠʤ Stʢp.  

ʆʙʪʽʢʘʥʥʷ ʧʝʨʝʰʢʦʜ ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʧʨʦʮʝʩʘʤʠ ʚʽʜʨʠʚʫ 

ʧʨʠʩʪʽʥʥʦʛʦ ʰʘʨʫ, ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʦʯʘʪʢʦʚʦʾ ʜʽʣʷʥʢʠ ʧʦʪʦʢʫ [84] ʪʘ 

ʽʥʰʠʤʠ ʝʬʝʢʪʘʤʠ, ʥʘʧʨʠʢʣʘʜ ʪʫʨʙʫʣʝʥʪʥʦʾ ʜʠʬʫʟʽʾ ʽ ʪʫʨʙʦʬʦʨʝʟʫ [31]. 

ʈʦʟʨʘʭʫʥʢʠ ʪʫʨʙʫʣʝʥʪʥʦ-ʜʠʬʫʟʽʡʥʦʛʦ ʧʝʨʝʥʦʩʫ ʯʘʩʪʠʥʦʢ ʧʨʦʚʦʜʷʪʴ, 

ʥʘʡʯʘʩʪʽʰʝ, ʥʘ ʦʩʥʦʚʽ ʧʝʨʰʦʛʦ ʟʘʢʦʥʫ ʌʽʢʘ ʜʣʷ ʪʫʨʙʫʣʝʥʪʥʠʭ ʧʦʪʦʢʽʚ [84]. ɺ 

ʨʦʙʦʪʘʭ [84, 89] ʧʨʠʧʫʩʢʘʶʪʴ ʽʩʥʫʚʘʥʥʷ ʧʦʨʫʯ ʟ ʪʫʨʙʫʣʝʥʪʥʦʶ ʜʠʬʫʟʽʻʶ 

ʜʦʜʘʪʢʦʚʦʛʦ ʧʝʨʝʥʦʩʫ ʯʘʩʪʠʥʦʢ ʫ ʧʨʠʩʪʽʥʥʽʡ ʦʙʣʘʩʪʽ ï ʪʫʨʙʦʬʦʨʝʟʫ. 

ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʫʣʴʩʘʮʽʡ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʛʨʘʥʠʮʽ ʚôʷʟʢʦʛʦ ʧʽʜʰʘʨʫ, 
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ʥʫʣʴʦʚʽ ï ʥʘ ʩʪʽʥʮʽ. ʅʘ ʮʴʦʤʫ ʟʘʩʥʦʚʘʥʽ ʤʦʜʝʣʽ ʪʫʨʙʦʬʦʨʝʪʠʯʥʦʛʦ ʧʝʨʝʥʦʩʫ 

ʯʘʩʪʠʥʦʢ.  

ɼʣʷ ʚʣʦʚʣʶʚʘʥʥʷ ʯʘʩʪʠʥʦʢ ʫ ʚʦʣʦʢʥʠʩʪʠʭ ʽ ʩʽʪʯʘʩʪʠʭ ʬʽʣʴʪʨʘʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʝʬʝʢʪʠ ʜʦʪʠʢʘʥʥʷ ʡ ʢʦʘʛʫʣʷʮʽʾ (ʨʠʩ. 1.2). 

ʉʠʪʦʚʠʡ ʝʬʝʢʪ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʢʦʣʠ ʜʽʘʤʝʪʨʠ ʯʘʩʪʠʥʦʢ ʙʽʣʴʰʝ 

ʧʨʦʭʽʜʥʠʭ ʨʦʟʤʽʨʽʚ ʥʘʡʤʝʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʩʽʪʢʠ. ɹʝʟʧʝʨʝʨʚʥʝ ʦʩʘʜʞʝʥʥʷ 

ʢʨʘʧʝʣʴ ʥʘ ʜʨʦʪʘʭ ʩʽʪʢʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭʥʴʦʛʦ ʟʣʠʪʪʷ ʡ ʫʪʚʦʨʝʥʥʷ ʧʣʽʚʢʠ. ʋ 

ʢʫʪʢʘʭ ʝʣʝʤʝʥʪʽʚ ʨʽʜʠʥʘ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʧʝʨʝʧʘʜʽʚ ʪʠʩʢʽʚ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʫʪʚʦʨʝʥʥʷ ʚʚʽʛʥʫʪʦʾ ʧʦʚʝʨʭʥʽ ʨʦʟʧʦʜʽʣʫ. ʇʣʽʚʢʘ ʧʽʜ 

ʚʧʣʠʚʦʤ ʢʘʧʽʣʷʨʥʠʭ ʩʠʣ ʩʪʷʛʫʻʪʴʩʷ ʚ ʢʫʪʢʠ ʝʣʝʤʝʥʪʽʚ, ʜʝ ʨʽʜʠʥʘ ʫʪʚʦʨʶʻ 

ʚʚʽʛʥʫʪʫ ʧʦʚʝʨʭʥʶ ʟʽ ʟʥʠʞʝʥʠʤ ʪʠʩʢʦʤ. ʇʝʨʝʧʘʜ ʪʠʩʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʨʽʚʥʷʥʥʷʤ: 

  p=2 s1/ Rʢʨʚ,                                                        (1.8) 

ʜʝ     s ï ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʨʽʜʠʥʠ;  

Rʢʨʚ ï ʨʘʜʽʫʩ ʢʨʠʚʠʟʥʠ ʚʚʽʛʥʫʪʦʾ ʧʦʚʝʨʭʥʽ ʨʽʜʠʥʠ ʚ ʢʫʪʢʘʭ ʝʣʝʤʝʥʪʽʚ. 

ʅʘʢʦʧʠʯʝʥʥʷ ʨʽʜʠʥʠ ʚ ʢʫʪʢʘʭ ʝʣʝʤʝʥʪʽʚ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʚʦʻʨʽʜʥʘ 

"ʢʦʘʛʫʣʷʮʽʷ" ʢʨʘʧʝʣʴ, ʱʦ ʧʝʨʝʥʦʩʷʪʴʩʷ ʧʦʪʦʢʦʤ, ʷʢʠʡ ʧʽʜʣʷʛʘʻ ʦʯʠʱʝʥʥʶ 

(ʨʠʩ. 1.1). ɺʝʣʠʢʽ ʦʙʩʷʛʠ ʨʽʜʠʥʠ ʟ ʢʫʪʢʽʚ ʝʣʝʤʝʥʪʽʚ ʤʦʞʫʪʴ ʚʽʜʚʦʜʠʪʠʩʷ ʥʘ 

ʧʦʚʝʨʭʥʶ ʧʣʘʩʪʠʥʠ, ʘʙʦ ʟʨʠʚʘʪʠʩʷ ʧʦʪʦʢʦʤ ʽ ʥʝʩʪʠʩʷ ʚ ʟʦʥʠ ʾʭ ʚʣʦʚʣʶʚʘʥʥʷ. 

ɺʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʝʬʝʢʪ ʢʦʘʛʫʣʷʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʢʘʧʽʣʷʨʥʠʭ 

ʩʠʣ ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ ʟʘʪʨʘʪ ʝʥʝʨʛʽʾ. 

 

1.3. ʉʫʯʘʩʥʠʡ ʧʽʜʭʽʜ ʜʣʷ ʦʯʠʱʝʥʥʷ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʫʩʪʘʥʦʚʦʢ 

ɺ ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʢʘʭ ʜʣʷ ʦʯʠʱʝʥʥʷ ʩʪʠʩʥʫʪʦʛʦ ʛʘʟʫ ʟʥʘʡʰʣʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʣʦʚʽ ʧʦʣʷ, ʬʽʣʴʪʨʘʮʽʷ ʪʘ ʩʦʨʙʮʽʷ. ʋ ʩʭʝʤʘʭ ʽ ʧʨʠʩʪʨʦʷʭ 

ʦʯʠʱʝʥʥʷ ʯʘʩʪʦ ʧʦʩʣʽʜʦʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʽʣʴʢʘ ʩʧʦʩʦʙʽʚ ʦʯʠʱʝʥʥʷ. 

ʆʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʟʘʩʦʙʽʚ ʽ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʦʯʠʱʝʥʥʷ ʛʘʟʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʯʠʩʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʱʦ 

ʨʝʘʣʽʟʫʶʪʴ ʟʘʟʥʘʯʝʥ ̔ʩʧʦʩʦʙʠ [19].  

D
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ʆʩʥʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʯʠʩʥʠʭ ʧʨʠʩʪʨʦʾʚ ʻ: ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʦʯʠʱʝʥʥʷ; ʛʽʜʨʘʚʣʽʯʥʠʡ (ʘʝʨʦʜʠʥʘʤʽʯʥʠʡ) ʦʧʽʨ; ʚʠʪʨʘʪʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ; 

ʪʝʨʤʽʥ ʩʣʫʞʙʠ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʥʝ ʽʩʥʫʻ ʻʜʠʥʦʛʦ ʢʨʠʪʝʨʽʶ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ʦʯʠʱʝʥʥʷ ʟʘ ʮʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ɺ ʪʝʭʥʽʯʥʠʭ ʜʘʥʠʭ ʯʘʩʪʦ ʚʢʘʟʫʶʪʴ ʧʨʦʧʫʩʢʥʫ 

ʟʜʘʪʥʽʩʪʴ ʘʙʦ ʥʦʤʽʥʘʣʴʥʫ ʚʠʪʨʘʪʫ ʛʘʟʫ ʷʢ ʧʘʨʘʤʝʪʨ, ʱʦ ʚʠʟʥʘʯʘʻ ʚʠʪʨʘʪʫ ʛʘʟʫ 

ʧʨʠ ʥʘʡʙʽʣʴʰʦʤʫ ʨʝʢʦʤʝʥʜʦʚʘʥʦʤʫ ʧʝʨʝʧʘʜʽ ʪʠʩʢʫ, ʘʙʦ ʧʨʠ ʥʘʡʙʽʣʴʰʽʡ 

ʰʚʠʜʢʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ ʫʤʦʚ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʯʠʱʝʥʥʷ. ɼʣʷ ʧʨʠʩʪʨʦʾʚ ʦʯʠʱʝʥʥʷ ʽʥʝʨʮʽʡʥʦʛʦ ʪʠʧʫ ʚʢʘʟʫʶʪʴ 

ʪʘʢʦʞ ʚʝʣʠʯʠʥʫ ʥʘʡʤʝʥʰʦʾ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ, ʧʨʠ ʷʢʽʡ ʱʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʟʘʜʘʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ɼʣʷ ʧʦʜʽʙʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʪʨʠʚʘʣʽʩʪʶ ʨʦʙʦʪʠ 

ʜʦ ʟʘʤʽʥʠ ʘʙʦ ʨʝʛʝʥʝʨʘʮʽʾ ʬʽʣʴʪʨʦʝʣʝʤʝʥʪʽʚ, ʝʣʝʢʪʨʦʜʽʚ ʘʙʦ ʘʜʩʦʨʙʝʥʪʽʚ. 

ʊʝʨʤʦʩʪʽʡʢʽʩʪʴ ʚʠʟʥʘʯʘʻ ʨʦʙʦʯ ̔ ʽʥʪʝʨʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʽ ʧʦʪʦʢʫ ʩʪʠʩʥʫʪʦʛʦ ʛʘʟʫ, ʚ ʷʢʠʭ ʛʘʨʘʥʪʫʻʪʴʩʷ ʥʦʨʤʘʣʴʥʘ ʨʦʙʦʪʘ 

ʧʨʠʩʪʨʦʾʚ ʦʯʠʱʝʥʥʷ ʪʘ ʦʩʫʰʝʥʥʷ. 

ʉʧʦʩʦʙʠ ʦʯʠʱʝʥʥʷ ʤʘʶʪʴ ʙʘʛʘʪʦ ʨʽʟʥʦʚʠʜʽʚ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʷʢʠʭ ʤʦʞʝ 

ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʟʘʟʥʘʯʝʥʠʭ ʤʝʞʘʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʢʦʥʮʝʥʪʨʘʮʽʾ, ʜʠʩʧʝʨʩʥʦʩʪʽ ʪʘ ʚʠʜʫ ʟʘʙʨʫʜʥʝʥʴ. ʋʟʘʛʘʣʴʥʝʥʦ ʚʦʥʠ ʥʘʚʝʜʝʥʽ ʚ 

ʪʘʙʣ. 1.2. 

ʇʨʦʮʝʩ ʦʯʠʱʝʥʥʷ ʩʪʠʩʥʫʪʦʛʦ ʛʘʟʫ ʚʽʜ ʟʘʙʨʫʜʥʝʥʴ ʚʥʘʩʣʽʜʦʢ ʾʭ ʚʟʘʻʤʦʜʽʾ 

ʟ ʝʣʝʤʝʥʪʘʤʠ ʧʦʨʠʩʪʦʾ ʧʝʨʝʛʦʨʦʜʢʠ ʥʘʟʠʚʘʻʪʴʩʷ ʬʽʣʴʪʨʘʮʽʻʶ [8,34,35,50,125]. 

ʌʽʣʴʪʨʫʶʯʽ ʤʘʪʝʨʽʘʣʠ (ʧʦʨʠʩʪʽ ʧʝʨʝʛʦʨʦʜʢʠ) ʫʤʦʚʥʦ ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʘ ʚʠʜʠ: 

ʧʦʚʝʨʭʥʝʚʽ (ʯʘʩʪʠʥʢʠ ʫʪʨʠʤʫʶʪʴʩʷ ʧʦʚʝʨʭʥʝ  ʁʬʽʣʴʪʨʫʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ) ʪʘ 

ʦʙ'ʻʤʥʽ (ʯʘʩʪʠʥʢʠ ʫʪʨʠʤʫʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʥʘ ʧʦʚʝʨʭʥʽ, ʘʣʝ ʽ ʚ ʪʦʚʱʽ 

ʬʽʣʴʪʨʫʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ). ɼʦ ʧʦʚʝʨʭʥʝʚʠʭ ʬʽʣʴʪʨʫʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʚʽʜʥʦʩʷʪʴʩʷ ʩʽʪʢʠ, ʧʘʧʽʨ, ʪʢʘʥʠʥʠ, ʜʦ ʦʙ'ʻʤʥʠʭ - ʢʘʨʪʦʥ, ʤʝʪʘʣʦʢʝʨʘʤʽʢʘ, 

ʢʝʨʘʤʽʢʘ, ʚʦʣʦʢ ʽ ʪ.ʜ., ʘ ʪʘʢʦʞ ʧʘʢʝʪʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʰʘʨʽʚ 

ʧʦʚʝʨʭʥʝʚʠʭ ʬʽʣʴʪʨʫʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ. 
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ʊʘʙʣʠʮʷ 1.2 

ʉʧʦʩʦʙʠ ʦʯʠʩʪʢʠ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ [19] 
 

ʉʧʦʩʽʙ 

ʦʯʠʱʝʥʥ

ʷ ʛʘʟʫ 

ʉʭʝʤʘ 

ʧʨʠʩʪʨʦʾʚ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʜʣʷ ʦʯʠʱʝʥʥʷ  

ʛʘʟʫ 

ɽʬʝʢʪʠʚʥʽʩʪʴ 

ʦʯʠʱʝʥʥʷ 

ɻʽʜʨʘʚʣʽ

ʯʥʠʡ 

ʦʧʽʨ, ʇʘ 

ʇʨʦʧʫ

ʩʢʥʘ 

ʟʜʘʪ-

ʥʽʩʪʴ, 

ʤ3/ʭʚ 

ʉʪʨʦʢ 

ʩʣʫʞʙʠ 

ʇʦʯʘʪ

ʢʦʚʘ 

ʚʘʨ-

ʪʽʩʪʴ 

ʧʨʠʩʪʨ

ʦʾʚ, 

ʫ.ʦ. 

ɽʢʩʧʣʫʘʪ

ʘʮʽʡʥʽ 

ʚʠʜʘʪʢʠ 

ʥʘ 1000 ʤ3 

ʧʦʚʽʪʨʷ, 

ʫ.ʦ. 

ɿʘʩʪʦʩʫʚʘ

ʥʥʷʤ 

ʩʠʣʦʚʠʭ 

ʧʦʣʽʚ: 

ʛʨʘʚʽʪʘʮʽ-

ʡʥʠʡ 

 

 

ʝʣʝʢʪʨʦ-

ʩʪʘʪʠʯʥʠʡ 

 

 

 

 

ʥ̔ʝʨʮʽʡ-

ʥʠʡ 

 

 

 

 

– ςπ φπ ϷȠ 

Ὠ φπ ̍̋ ̍

 

 

50-100 

 

 

0-500 

 

ʅʝ 

ʣʽʤʽʪʫ-

ʻʪʴʩʷ 

 

 

500 

 

 

0,001-0,01 

 

– χπ ψυ ϷȠ 

Ὠ πȟπρ ̍̋ ̍

 

50-500 

 

0-400 

 

ʅʝ 

ʣʽʤʽʪʫ-

ʻʪʴʩʷ 

 

 

12000-

18000 

 

 

0,5-0,8 

 

 

 

– τπ χπ ϷȠ 

Ὠ ρπ ̍̋ ̍

 

 

 

250-

15000 

 

 

 

0,04-

400 

 

 

ʅʝ 

ʣʽʤʽʪʫ-

ʻʪʴʩʷ 

 

 

 

200-

1500 

 

 

 

0,01-0,25 

ʌʽʣʴʪʨʘ-

ʮʽʷ: 

ʛʨʫʙʘ, 

ʥʦʨʤʘ- 

ʣʴʥʘ, 

ʪʦʥʢʘ, 

ʦʩʦʙʣʠʚʦ 

ʪʦʥʢʘ 

 

ʊʦʥʢʽʩʪʴ 

ʬʽʣʴʪʨʘʮʽʾ 

 

 

 

2000-

50000 

 

 

 

0-16 

 

6000-

10000 

ʛʦʜ  

(ʟ 

ʨʝʛʝʥʝʨʘ

ʮʽʻʶ 

ʬʽʣʴʪʨʽʚ

) 

 

 

 

200-

1500 

 

 

 

0,01-0,25 

ʥʦʤʽʥʘ

ʣʴʥʘ 

ʘʙʩʦʣ

ʶʪʥʘ 

60 

25-60 

5-25 

0,2-1 

100 

40-80 

10-40 

0,3-5 

ʆʩʫ-

ʰʝʥʥʷ: 

ʦʭʦʣʦʜ-

ʞʝʥʥʷ 

 

  

 

 

ʘʙʩʦʨʙʮʽʷ 

 

 

 

 

  

 

ʘʜʩʦʨʙʮʽʷ 

 

ʊʦʯʢʘ ʨʦʩʠ 2-10 

Áʉ 

 

 

50-500 

 

 

0-500 

 

ʅʝ 

ʣʽʤʽʪʫ-

ʻʪʴʩʷ 

 

 

7500-

10000 

 

 

0,03-0,1 

 

 

 

 

ʊʦʯʢʘ ʨʦʩʠ 5-20 

Áʉ 

 

 

 

4000-

8000 

 

 

 

0-320 

 

 

ʅʝ 

ʣʽʤʽʪʫ-

ʻʪʴʩʷ 

 

 

 

2800-

3800 

 

 

 

0,05-0,25 

 
 

 

ʊʦʯʢʘ ʨʦʩʠ 

(-10)  (-80) Áʉ 

 

4000-

10000 

 

0-100 

 

6 ʨʦʢʽʚ 

 

9000-

16000 

 

0,3-1,2 
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ʅʘʡʙʽʣʴʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʦʯʠʱʝʥʥʷ ʩʪʠʩʥʫʪʦʛʦ ʛʘʟʫ ʧʥʝʚʤʘʪʠʯʥʠʭ 

ʩʠʩʪʝʤ ʦʪʨʠʤʘʣʠ ʤʝʪʘʣʦʢʝʨʘʤʽʯʥʽ ʽ ʚʦʣʦʢʥʠʩʪʽ ʬʽʣʴʪʨʫʶʯʽ ʤʘʪʝʨʽʘʣʠ.[19] 

ʄʝʪʘʣʦʢʝʨʘʤʽʯʥʽ ʬʽʣʴʪʨʫʶʯʽ ʤʘʪʝʨʽʘʣʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ 

ʩʫʯʘʩʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʬʽʣʴʪʨʽʚ-ʚʦʣʦʛʦʚʽʜʜʽʣʴʥʠʢʽʚ, ʷʢʽ ʤʘʶʪʴ ʪʦʥʢʽʩʪʴ 

ʬʽʣʴʪʨʘʮʽʾ ʚʽʜ 5 ʜʦ 75 ʤʢʤ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʾʭ ʤʽʮʥʽʩʪʶ, ʪʝʤʧʝʨʘʪʫʨʥʦʶ 

ʩʪʽʡʢʽʩʪʶ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ, ʤʦʞʣʠʚʽʩʪʶ ʦʪʨʠʤʘʥʥʷ ʜʝʪʘʣʝʡ ʧʨʘʢʪʠʯʥʦ 

ʙʫʜʴ-ʷʢʦʾ ʬʦʨʤʠ, ʜʦʙʨʦʶ ʦʙʨʦʙʣʶʚʘʥʽʩʪʶ, ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ ʦʜʥʦʨʽʜʥʽʩʪʶ ʧʽʨ. 

ʆʜʥʘʢ ʪʘʢʽ ʬʽʣʴʪʨʠ ʚʠʤʘʛʘʶʪʴ ʯʘʩʪʦʾ ʟʘʤʽʥʠ ʬʽʣʴʪʨʦʝʣʝʤʝʥʪʽʚ.  

ɺʠʩʦʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʚʣʦʚʣʶʚʘʥʥʷ ʪʦʥʢʦʜʠʩʧʝʨʩʪʥʠʭ ʘʝʨʦʟʦʣʽʚ  

ʤʘʶʪʴ ʬʽʣʴʪʨʠ ʟ ʧʦʨʠʩʪʠʭ ʽ ʚʦʣʦʢʥʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʂʦʝʬʽʮʽʻʥʪ ʚʣʦʚʣʶʚʘʥʥʷ 

ʪʘʢʠʭ ʬʽʣʴʪʨʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʨʠʩʪʽʩʪʶ ʤʘʪʝʨʽʘʣʫ, ʡʦʛʦ ʪʦʚʱʠʥʦʶ ʡ 

ʚʝʣʠʯʠʥʦʶ ʢʦʥʪʘʢʪʥʦʾ ʧʦʚʝʨʭʥʽ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʘʥʛʣʽʡʩʴʢʘ ʬʽʨʤʘ "Vokes" 

[65] ʚʠʧʫʩʢʘʻ ʬʽʣʴʪʨʠ ʨʽʟʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ; ʫ ʷʢʦʩʪʽ ʬʽʣʴʪʨʫʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʪʫʪ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʘʧʽʨ, ʤʝʪʘʣʦʢʝʨʘʤʽʢʘ, ʙʘʚʦʚʥʷʥʽ ʚʦʣʦʢʥʘ, ʘʢʪʠʚʦʚʘʥʝ 

ʚʫʛʽʣʣʷ, ʩʠʥʪʝʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʤʽʥʝʨʘʣʴʥʘ ʚʘʪʘ ʪʘ ʽʥ. 

ɿ ʨʝʢʣʘʤʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʬʽʨʤʠ ʚʠʜʥʦ, ʱʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ ʬʽʣʴʪʨʽʚ 

ʤʦʞʥʘ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʦ ʦʯʠʱʘʪʠ ʛʘʟʠ ʚʽʜ ʪʦʥʢʦʜʠʩʧʝʨʩʪʥʦʛʦ ʨʽʜʢʦʛʦ 

ʘʝʨʦʟʦʣʶ. ɯʩʪʦʪʥʠʤ ʾʭ ʥʝʜʦʣʽʢʦʤ ʻ ʚʠʩʦʢʠʡ ʘʝʨʦʜʠʥʘʤʽʯʥʠʡ ʦʧʽʨ, ʥʠʟʴʢʘ 

ʩʪʫʧʽʥʴ ʦʩʘʜʞʝʥʥʷ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʝʛʝʥʝʨʘʮʽʾ. 

 ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟ'ʷʚʠʣʠʩʷ ʢʦʥʩʪʨʫʢʮʽʾ ʬʽʣʴʪʨʽʚ, ʫ ʷʢʠʭ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ 

ʚʽʜʚʽʜ ʚʣʦʚʣʝʥʠʭ ʨʽʜʢʠʭ ʯʘʩʪʠʥʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʟʘʭʦʜʽʚ. ʊʘʢ, ʫ ʜʝʷʢʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ [11] ʚʣʦʚʣʝʥʠʡ ʘʝʨʦʟʦʣʴ ʧʽʜ ʜʽʻʶ ʛʨʘʜʽʻʥʪʘ 

ʢʘʧʽʣʷʨʥʠʭ ʩʠʣ ʩʪʷʛʫʻʪʴʩʷ ʜʦ ʧʝʨʠʬʝʨʽʡʥʠʭ ʟʦʥ ʽ ʩʪʽʢʘʻ ʧʦ ʩʧʝʮʽʘʣʴʥʠʭ 

ʢʘʥʘʚʢʘʭ. ʆʜʥʘʢ ʫ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʢʘʧʽʣʷʨʥʽ ʩʠʣʠ ʚ ʤʽʩʮʷʭ, ʜʝ ʤʘʪʝʨʽʘʣ ʬʽʣʴʪʨʫ 

ʩʪʠʩʥʫʪʦ, ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ ʩʠʣʠ ʪʷʞʽʥʥʷ ʽ ʢʨʘʧʣʽ ʚ ʢʘʥʘʚʢʠ ʥʝ ʩʪʽʢʘʶʪʴ. 

ɼʣʷ ʧʦʢʨʘʱʘʥʥʷ ʾʭ ʨʦʙʦʪʠ ʘʚʪʦʨʠ [11] ʧʨʦʧʦʥʫʶʪʴ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʩʪʨʫʰʫʚʘʥʥʷ ʬʽʣʴʪʨʘ, ʱʦ ʟʤʝʥʰʫʻ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʫ ʦʯʠʱʝʥʥʷ ʚ  

ʮʽʣʦʤʫ, ʘ ʪʘʢʦʞ ʫʩʢʣʘʜʥʶʻ ʡʦʛʦ ʢʦʥʩʪʨʫʢʮʽʶ.  

ɺ ʨʷʜʽ ʢʦʥʩʪʨʫʢʮʽʡ [21] ʚʣʦʚʣʝʥʠʡ ʘʝʨʦʟʦʣʴ ʚʽʜʚʦʜʠʪʴʩʷ ʟ ʬʽʣʴʪʨʫʶʯʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʮʝʥʪʨʦʚʠʭ ʩʠʣ. ɼʣʷ ʮʴʦʛʦ ʬʽʣʴʪʨʫʶʯʠʡ ʤʘʪʝʨʽʘʣ 
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ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʥʘ  ʨʦʪʦʨʽ, ʚ ʩʝʨʝʜʠʥʫ ʷʢʦʛʦ ʧʦʜʘʻʪʴʩʷ ʧʦʣʽʜʠʩʧʝʨʩʥʘ ʬʘʟʘ, ʱʦ 

ʦʯʠʱʘʻʪʴʩʷ. ʇʨʦʭʦʜʷʯʠ ʯʝʨʝʟ ʬʽʣʴʪʨʫʶʯʠʡ ʤʘʪʝʨʽʘʣ, ʛʘʟ ʦʯʠʱʘʻʪʴʩʷ ʚʽʜ 

ʢʨʘʧʝʣʴʦʢ ʨʽʜʠʥʠ, ʷʢʝ ʚʽʜʮʝʥʪʨʦʚʠʤʠ ʩʠʣʘʤʠ ʚʽʜʢʠʜʘʻʪʴʩʷ ʥʘ  ʚʥʫʪʨʽʰʥʶ 

ʩʪʽʥʢʫ ʢʦʨʧʫʩʫ. 

ʈʦʟʨʦʙʣʝʥʠʡ ʚ ʅɼɯʉʊ ʝʣʝʢʪʨʠʯʥʠʡ ʩʝʧʘʨʘʪʦʨ ʪʠʧʫ ʄɺʋ-30 [23] ʧʨʠ 

ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ 2 ʤ/ʩ, ʥʘʧʨʫʟʽ ʥʘ ʢʦʨʦʥʫʶʯʠʭ ʝʣʝʢʪʨʦʜʘʭ 13,2 ʢɺ ʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʽʜʢʦʛʦ ʘʝʨʦʟʦʣʶ ʜʦ ʬʽʣʴʪʨʘ 0,078-0,279 ʛ/ʤ3 ʟʘʙʝʟʧʝʯʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʣʦʚʣʶʚʘʥʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ 80-90 %. ʇʨʠ ʮʴʦʤʫ ʚʣʦʚʣʶʻʪʴʩʷ 

ʘʝʨʦʟʦʣʴ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ ʫ ʨʝʟʫʣʴʪʘʪʽ ʢʦʥʜʝʥʩʘʮʽʾ ʧʘʨʽʚ ʩʝʨʝʜʦʚʠʱʘ. ʆʩʥʦʚʥʽ 

ʥʝʜʦʣʽʢʠ ʝʣʝʢʪʨʠʯʥʠʭ ʬʽʣʴʪʨʽʚ: ʚʝʣʠʢʽ ʛʘʙʘʨʠʪʠ, ʚʠʩʦʢʘ ʥʘʧʨʫʛʘ, ʱʦ ʚʠʤʘʛʘʻ 

ʜʦʜʘʪʢʦʚʠʭ ʟʘʭʦʜʽʚ ʝʣʝʢʪʨʦʙʝʟʧʝʢʠ, ʟʘʢʦʢʩʦʚʫʚʘʥʥʷ ʝʣʝʢʪʨʦʧʨʠʣʘʜʽʚ.  

ʂʦʤʙʽʥʦʚʘʥʽ ʩʝʧʘʨʘʪʦʨʠ ʦʜʝʨʞʘʣʠ  ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ, ʪʦʤʫ ʱʦ ʰʣʷʭʦʤ 

ʦʙ'ʻʜʥʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʩʧʦʩʦʙʽʚ ʚʣʦʚʣʶʚʘʥʥʷ ʘʝʨʦʟʦʣʽʚ ʚ ʦʜʥʦʤʫ ʘʛʨʝʛʘʪʽ 

ʤʦʞʥʘ ʚʠʨʽʰʫʚʘʪʠ  ʟʘʚʜʘʥʥʷ ʦʯʠʱʝʥʥʷ ʛʘʟʽʚ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʊʘʢ, ʫ ʉʐɸ ʥʘ ʜʚʠʛʫʥʘʭ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʠʡ ʩʝʧʘʨʘʪʦʨ [23,125], ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʯʠʱʝʥʥʷ ʢʘʨʪʝʨʥʠʭ 

ʛʘʟʽʚ ʚʽʜ ʢʨʘʧʝʣʴ ʤʘʩʣʘ. ʋ ʮʴʦʤʫ ʩʝʧʘʨʘʪʦʨʽ ʜʨʽʙʥʽ ʢʨʘʧʣʽ ʢʦʘʛʫʣʶʶʪʴ ʫ 

ʚʦʣʦʢʥʠʩʪʦʤʫ ʬʽʣʴʪʨʫʶʯʦʤʫ ʧʘʪʨʦʥʽ-ʢʦʘʛʫʣʷʪʦʨʽ, ʘ ʧʦʪʽʤ ʚʝʣʠʢʽ ʢʨʘʧʣʽ 

ʚʣʦʚʣʶʶʪʴʩʷ ʥʘ ʩʧʝʮʽʘʣʴʥʦʤʫ ʩʧʽʨʘʣʝʚʠʜʥʦʤʫ ʩʝʧʘʨʫʶʯʦʤʫ ʝʣʝʤʝʥʪʽ. ʈʷʜ 

ʚʘʨʽʘʥʪʽʚ ʢʦʤʙʽʥʦʚʘʥʠʭ ʢʨʘʧʣʝʚʣʦʚʣʶʚʘʯʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʫ ʨʦʙʦʪʽ [1,2].  

ʅʽʤʝʮʴʢʘ, ʽʩʧʘʥʩʴʢʘ ʪʘ ʘʤʝʨʠʢʘʥʩʴʢʘ ʢʦʤʧʘʥʽʾ, ʘ ʩʘʤʝ Pall Corporation, 

Zander, Contec ʪʘ Gora, ʟʘʡʤʘʶʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷʤ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷʤ 

ʩʝʧʘʨʫʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ.  

ʂʦʤʧʘʥʽʷ Contec ʚʠʛʦʪʦʚʣʷʻ ʩʝʧʘʨʘʪʦʨʠ ʤʘʩʣʷʥʦʛʦ ʪʫʤʘʥʫ ʩʝʨʽʾ SG, RG, 

DL, CKF/CSF ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʤʦʜʠʬʽʢʘʮʽʷʤʠ ʬʽʣʴʪʨʽʚ.  

ʉʝʧʘʨʘʪʦʨʠ ʤʘʩʣʷʥʦʛʦ ʪʫʤʘʥʫ ʟ ʬʽʣʴʪʨʦʤ ʟʽ ʩʢʣʦʚʦʣʦʢʥʘ, ʷʢʽ ʤʘʶʪʴ 2-

ʰʘʨʦʚʫ ʢʦʥʩʪʨʫʢʮʽ ʁ ʟ ʚʙʫʜʦʚʘʥʦʶ ʘʨʤʫʶʯʦ ʁ ʪʢʘʥʠʥʦʶ, ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʦʩʪʽʡʥʦ ʚʠʩʦʢʫ ʩʝʧʘʨʘʮʽʶ (ʜʦ 99,99 %) ʧʨʠ ʨʦʟʤʽʨ ̔ʢʨʘʧʝʣʴ 0,1 ʤʢʤ [34,35 ]. 

ʌʽʣʴʪʨʠ ʛʘʟʦʚʽ ʌɻ (ʊʋ ʋ 45.2-13732845-007-2003) ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʠʩʪʝʤʘʭ ʛʘʟʦʧʦʩʪʘʯʘʥʥʷ ʜʣʷ ʦʯʠʱʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ 
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ɻʆʉʊ 5542-87 ʽ ʽʥʰʠʭ ʥʝʘʛʨʝʩʠʚʥʠʭ ʛʘʟʽʚ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʟʘʙʨʫʜʥʝʥʴ (ʧʠʣʫ, 

ʽʨʞʽ, ʦʢʘʣʠʥʠ ʪʘ ʽʥʰʠʭ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ). ʌʽʣʴʪʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʟʚʘʨʥʦʛʦ 

ʢʦʨʧʫʩʫ ʟ ʧʨʠʻʜʥʫʚʘʣʴʥʠʤʠ ʧʘʪʨʫʙʢʘʤʠ ʜʣʷ ʚʭʦʜʫ ʽ ʚʠʭʦʜʫ ʛʘʟʫ, ʢʨʠʰʢʠ ʽ 

ʟʘʛʣʫʰʢʠ. ɿ ʙʦʢʫ ʚʭʦʜʫ ʛʘʟʫ ʚʩʝʨʝʜʠʥʽ ʢʦʨʧʫʩʫ ʧʨʠʚʘʨʝʥʠʡ ʤʝʪʘʣʝʚʠʡ ʣʠʩʪ, 

ʱʦ ʟʘʭʠʱʘʻ ʩʽʪʢʫ ʚʽʜ ʧʨʷʤʦʛʦ ʧʦʧʘʜʘʥʥʷ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ. ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ, ʱʦ 

ʥʘʜʭʦʜʷʪʴ ʟ ʛʘʟʦʤ, ʚʜʘʨʷʶʯʠʩʴ ʚ ʤʝʪʘʣʝʚʠʡ ʣʠʩʪ, ʟʙʠʨʘʶʪʴʩʷ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 

ʬʽʣʴʪʨʘ, ʟʚʽʜʢʠ ʾʭ ʧʝʨʽʦʜʠʯʥʦ ʚʠʜʘʣʷʶʪʴ ʯʝʨʝʟ ʣʶʢ. ʋʩʝʨʝʜʠʥʽ ʢʦʨʧʫʩʫ ʻ 

ʩʽʪʯʘʩʪʘ ʢʘʩʝʪʘ, ʟʘʧʦʚʥʝʥʘ ʢʘʧʨʦʥʦʚʦʶ ʥʠʪʢʦʶ. ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ, ʱʦ 

ʟʘʣʠʰʠʣʠʩʷ ʚ ʧʦʪʦʮʽ ʛʘʟʫ, ʬʽʣʴʪʨʫʶʪʴʩʷ ʚ ʢʘʩʝʪʽ, ʷʢʘ ʚ ʤʽʨʫ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʧʨʦʯʠʱʘʻʪʴʩʷ. ɼʣʷ ʦʯʠʱʝʥʥʷ ʽ ʧʨʦʤʠʚʘʥʥʷ ʢʘʩʝʪʠ ʚʝʨʭʥʶ ʢʨʠʰʢʫ ʬʽʣʴʪʨʘ 

ʤʦʞʥʘ ʟʥʽʤʘʪʠ (ʨʠʩ. 1.3). 

 

          

ʘ) 

 

 

 

 

 

 

 

ʙ) 

ʈʠʩʫʥʦʢ 1.3 ï ʌʽʣɹʪʨʠ ʦʯʠʩʪʢʠ ʧʘʣʠʚʥʦʛʦ ʛʘʟʫ ʜʣʷ ɻʊʋ: ʘ ï ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ; ʙ  ï ʬʦʪʦʛʨʘʬʽʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʬʽʣʴʪʨʫ ʌɻ 
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ɼʣʷ ʚʠʤʽʨʫ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʠʬʝʨʝʥʮʽʡʥʽ ʤʘʥʦʤʝʪʨʠ, 

ʱʦ ʧʨʠʻʜʥʫʶʪʴʩʷ ʜʦ ʩʧʝʮʽʘʣʴʥʠʭ ʰʪʫʮʝʨʽʚ. ʇʝʨʝʜ ʨʦʪʘʮʽʡʥʠʤʠ ʣʽʯʠʣʴʥʠʢʘʤʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʜʦʜʘʪʢʦʚʠʡ ʬʽʣʴʪʨʫʶʯʠʡ ʧʨʠʩʪʨʽʡ - ʬʽʣʴʪʨ-ʨʝʚʽʟʽʶ. ʋʤʦʚʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʬʽʣʴʪʨʽʚ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʢʣʽʤʘʪʠʯʥʦʤʫ ʚʠʢʦʥʘʥʥʶ ʋ1 ɻʆʉʊ 

15150 ʜʣʷ ʨʦʙʦʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜ -30 Áʉ ʜʦ 

+50 Áʉ. 

ʇʦʜʽʙʥʽ ʬʽʣʴʪʨʠ ʥʘʰʣʠ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʘʣʠʚʥʠʭ ʩʠʩʪʝʤʘʭ 

ʩʫʯʘʩʥʠʭ ɻʊʋ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʛʘʟʦʧʦʜʽʙʥʦʤʫ ʧʘʣʠʚʘ (ʨʠʩ. 1.4) [56,66,68]. 

ʇʘʣʠʚʥʘ ʩʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʣʦʢʘ ʧʘʣʠʚʥʠʭ ʘʛʨʝʛʘʪʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ 

ʦʢʨʝʤʦʤʫ ʫʢʨʠʪʪʽ, ʪʘ ʧʨʠʣʘʜʦʚʦʛʦ ʱʠʪʘ, ʨʦʟʤʽʱʝʥʦʛʦ ʫ ʙʣʦʮʽ ʜʚʠʛʫʥʘ. ɹʣʦʢ 

ʬʽʣʴʪʨʘʮʽʾ ʧʘʣʠʚʥʦʛʦ ʛʘʟʫ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ 

ʛʘʟʫ, ʷʢʠʡ ʧʦʜʘʻʪʴʩʷ ʫ ʧʘʣʠʚʥʫ ʩʠʩʪʝʤʫ. ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʩʝʢʮʽʡ, 

ʟʤʦʥʪʦʚʘʥʠʭ ʥʘ ʟʘʛʘʣʴʥʽʡ ʨʘʤʽ, ʽ ʜʘʪʯʠʢʘ-ʨʝʣʝ ʨʽʟʥʠʮʽ ʪʠʩʢʽʚ. ɼʦ ʩʢʣʘʜʫ ʢʦʞʥʦʾ 

ʩʝʢʮʽʾ ʚʭʦʜʠʪʴ ʛʘʟʦʚʠʡ ʬʽʣʴʪʨ, ʢʫʣʴʦʚʽ ʢʨʘʥʠ ʟ ʨʫʯʥʠʤ ʧʨʠʚʦʜʦʤ ʧʽʜʚʝʜʝʥʥʷ ʪʘ 

ʚʽʜʚʝʜʝʥʥʷ ʛʘʟʫ ʽ ʢʣʘʧʘʥʠ. 

ɺʽʜʤʽʪʠʤʦ, ʱʦ ʬʽʣʴʪʨʫʶʯʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ 

ʦʯʠʱʝʥʥʷ ʧʘʣʠʚʥʦʛʦ ʛʘʟʫ, ʤʘʶʪʴ ʚʠʩʦʢʫ ʮʽʥʫ ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʟʘʤʽʥʠ ʧʨʠ ʾʭ 

ʟʘʧʦʚʥʝʥʥʽ ʚʣʦʚʣʝʥʦʶ ʬʘʟʦʶ ï ʚʦʥʠ ʥʝ ʤʦʞʫʪʴ ʩʘʤʦʨʝʛʝʥʝʨʫʚʘʪʠʩʴ. 

ʇʨʝʜʩʪʘʚʣʷʶʪʴ ʧʝʨʩʧʝʢʪʠʚʫ ʤʝʭʘʥʽʯʥʽ ʬʽʣʴʪʨʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʦʯʠʱʝʥʥʷ ʩʠʣʠ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʧʨʠʨʦʜʠ ʚ ʩʫʢʫʧʥʦʩʪʽ ʟ ʩʫʯʘʩʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ ʦʯʠʱʝʥʥʷ, ʷʢʽ ʤʘʶʪʴ ʥʝʦʙʤʝʞʝʥʠʡ ʨʝʩʫʨʩ ʪʘ ʚʠʩʦʢʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʯʠʩʪʢʠ ʪʘ ʥʘʜʽʡʥʽʩʪʴ. 

ʆʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʚ ʨʦʟʚʠʪʢʫ ʩʫʜʥʦʚʠʭ ʽ ʩʪʘʮʽʦʥʘʨʥʠʭ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʻ ʩʪʚʦʨʝʥʥʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ ʟʘʤʢʥʫʪʦʛʦ 

ʮʠʢʣʫ. ɼʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʝʥʝʨʛʝʪʠʮʽ ɻʊʋ ʟʘʢʨʠʪʦʛʦ ʮʠʢʣʫ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʫ ʟʚ'ʷʟʢʫ ʧʦʷʚʦʶ ʝʬʝʢʪʠʚʥʠʭ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʛʘʟʦʦʭʦʣʦʜʞʫʚʘʥʠʭ ʨʝʘʢʪʦʨʽʚ. ɺʠʢʦʥʘʥʽ ʧʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʨʦʝʢʪʥʽ 

ʨʦʟʨʦʙʢʠ ʧʦʢʘʟʘʣʠ ʨʝʘʣʴʥʫ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ɻʊʋ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ 

ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ 10 ʜʦ 1000 ʄɺʪ ʽ ʙʽʣʴʰʝ [56,68]. 
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ʈʠʩʫʥʦʢ 1.4 ï ʇʘʣʠʚʥʘ ʩʠʩʪʝʤʘ ɻʊʋ, ʱʦ ʧʨʘʮʶʻ ʥʘ 

ʛʘʟʦʧʦʜʽʙʥʦʤʫ ʧʘʣʠʚʽ: 

1, 13, 14 ï ʜʘʪʯʠʢʠ-ʨʝʣʝ ʨʽʟʥʠʮʽ ʪʠʩʢʽʚ; 2 ï ʬʽʣʴʪʨ 

ʛʘʟʦʚʠʡ; 3 ï ʘʛʨʝʛʘʪ ʢʝʨʫʚʘʥʥʷ; 3.1, 3.2, 3.3 ï 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʢʣʘʧʘʥʠ ʚʽʜʧʦʚʽʜʥʦ ʚʽʜʢʨʠʪʪʷ ʩʪʦʧ-

ʢʨʘʥʘ, ʟʘʢʨʠʪʪʷ ʩʪʦʧ-ʢʨʘʥʘ ʽ ʧʫʩʢʦʚʦʛʦ ʛʘʟʫ; 4 ï ʩʪʦʧ-

ʢʨʘʥ; 4.1 ï ʩʠʛʥʘʣʽʟʘʪʦʨ ʧʦʣʦʞʝʥʥʷ; 5 ï ʟ'ʻʜʥʫʚʘʣʴʥʘ 

ʢʦʨʦʙʢʘ ʧʘʣʠʚʥʠʭ ʘʛʨʝʛʘʪʽʚ; 6, 9, 10, 11, 12 ï 

ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʪʠʩʢʫ; 7, 8 ï ʨʝʛʫʣʶʶʯʽ ʢʣʘʧʘʥʠ; 15, 16 

ï ʤʘʥʦʤʝʪʨʠʯʥʽ ʢʨʘʥʠ 
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ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ɻʊʋ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ ʧʝʨʝʜ ʟʚʠʯʘʡʥʠʤʠ ɻʊʋ 

ʚʽʜʢʨʠʪʦʛʦ ʮʠʢʣʫ: ʙʽʣʴʰʘ ʘʛʨʝʛʘʪʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʤʝʥʰʽ ʛʘʙʘʨʠʪʠ 

ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʘʧʘʨʘʪʽʚ, ʧʨʦʩʪʦʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʟʤʽʥʦʶ ʪʠʩʢʫ ʚ 

ʢʦʥʪʫʨʽ, ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʢʣʘʜʝʥʴ ʪʘ ʝʨʦʟʽʾ ʧʨʦʪʦʯʥʠʭ ʯʘʩʪʠʥ ʪʫʨʙʽʥ ʽ 

ʢʦʤʧʨʝʩʦʨʽʚ, ʩʪʽʡʢʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʟ-ʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʢʠʩʥʶ ʪʘ ʜʦʤʽʰʦʢ.     

ʈʦʙʦʯʝ ʪʽʣʦ ʪʘʢʠʭ ʫʩʪʘʥʦʚʦʢ (ʛʝʣʽʡ, ʘʟʦʪ, ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ ʽ ʽʥ.) ʥʝ 

ʧʦʚʠʥʥʦ ʚʩʪʫʧʘʪʠ ʚ ʢʦʥʪʘʢʪ ʟ ʤʘʩʣʦʤ ʩʠʩʪʝʤʠ ʟʤʘʱʫʚʘʥʥʷ ʪʫʨʙʦʘʛʨʝʛʘʪʫ ʚ 

ʦʩʥʦʚʥʦʤʫ ʨʦʙʦʯʦʤʫ ʢʦʥʪʫʨʽ. ʊʦʤʫ ʚ ʩʭʝʤʘʭ ʫʱʽʣʴʥʝʥʥʷ ʚʘʣʽʚ ɻʊʋ 

ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ ʟʘʚʞʜʠ ʧʦʚʠʥʥʽ ʙʫʜʠ ʧʝʨʝʜʙʘʯʝʥʽ ʧʨʠʩʪʨʦʾ ʜʣʷ ʦʯʠʩʪʢʠ 

ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʚʽʜ ʤʘʩʣʘ (ʨʠʩ. 1.5) [102].  

        

 

ʈʠʩʫʥʦʢ 1.5 - ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʫʱʽʣʴʥʝʥʥʷ ʚʘʣʘ ʪʫʨʙʽʥʠ ʷʜʝʨʥʦʾ ɻʊʋ 

ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ: 

1 - ʧʽʜʰʠʧʥʠʢ ʟ ʤʘʩʣʷʥʠʤ ʫʱʽʣʴʥʝʥʥʷʤ; 2 - ʟʘʪʚʦʨ ʤʽʞ ʛʝʣʽʻʤ ʽ ʧʦʚʽʪʨʷʤ;  

3 - ʟʘʢʨʠʪʠʡ ʙʘʢ ʟ ʤʘʩʣʦʤ; 4 - ʤʘʩʣʷʥʠʡ ʥʘʩʦʩ; 5 - ʙʘʢ ʟ ʤʘʩʣʦʤ ʧʽʜ ʪʠʩʢʦʤ;  

6 - ʦʯʠʩʪʢʘ ʛʝʣʽʶ; 7 - ʩʠʩʪʝʤʘ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʜʘʯʽ ʛʝʣʽʶ ʜʦ ʫʱʽʣʴʥʝʥʥʷ;  

8 - ʢʦʤʧʨʝʩʦʨ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ 

 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʭʝʤ ʩʫʬʣʶʚʘʥʥʷ ɻʊʋ ʚʽʜʢʨʠʪʦʛʦ ʮʠʢʣʫ ʩʫʤʽʰ ʨʦʙʦʯʦʛʦ 

ʪʽʣʘ ʽ ʤʘʩʣʘ ʧʽʩʣʷ ʫʱʽʣʴʥʝʥʴ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʠʡ ʟʘʢʨʠʪʠʡ ʙʘʢ ʧʽʜ 

ʪʠʩʢʦʤ. ʅʘʜʽʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʯʠʩʪʢʘ ʩʪʠʩʥʫʪʦʛʦ ʛʘʟʫ ʽ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʨʦʙʦʯʦʛʦ 
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ʪʽʣʘ ʚʽʜ ʤʘʩʣʘ, ʧʽʩʣʷ ʯʦʛʦ ʨʦʙʦʯʝ ʪʽʣʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʮʠʢʣ ʫʩʪʘʥʦʚʢʠ, ʘ ʤʘʩʣʦ 

-  ʚ ʩʠʩʪʝʤʫ ʟʤʘʱʫʚʘʥʥʷ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ.  

ɺʽʜʤʽʪʠʤʦ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ ʪʝʦʨʝʪʠʯʥʽ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ 

ʚʽʜʥʦʩʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʪʠʯʥʠʭ ʩʝʧʘʨʘʪʦʨʽʚ-ʤʘʩʣʦʚʽʜʜʽʣʴʥʠʢʽʚ ʜʣʷ ʦʯʠʩʪʢʠ 

ʙʘʛʘʪʦʬʘʟʥʠʭ ʩʫʤʽʰʝʡ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʠʭ ʪʠʩʢʽʚ, ʭʦʯʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʭ 

ʩʪʚʦʨʝʥʥʷ  ʜʣʷ ɻʊʋ ʟʘʤʢʥʫʪʦʛʦ  ʮʠʢʣʫ ʦʙʫʤʦʚʣʝʥʘ, ʥʘʧʨʠʢʣʘʜ, ʩʧʨʦʙʘʤʠ 

ʩʪʚʦʨʝʥʥʷ ʧʦʜʽʙʥʠʭ ʫʩʪʘʥʦʚʦʢ (ʩʭʝʤʘ "ɸʢʩʘʤʠʪ" [102]) ʜʣʷ ʧʨʠʚʦʜʘ 

ʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʘ ʧʦʪʫʞʥʽʩʪʶ 3000 ʢɺʪ. ɺ ʮʽʡ ʫʩʪʘʥʦʚʮʽ ʜʣʷ ʧʝʨʝʜʘʯʽ ʪʝʧʣʦʪʠ 

ʜʦ ʰʪʘʪʥʦʛʦ ʧʦʚʽʪʨʦʥʘʛʨʽʚʘʯʫ (ʥʘ ʜʠʟʝʣʴʥʦʤʫ ʧʘʣʴʥʦʤʫ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ 

ʩʧʣʘʚ ʥʘʪʨʽʡ-ʢʘʣʽʡ [102].   

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ (ʅɼɯ) ʧʨʦʙʣʝʤ ʝʢʦʣʦʛʽʾ ʪʘ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʅʋʂ ʨʦʟʨʦʙʠʚ ʜʣʷ ʩʠʩʪʝʤ ʩʫʬʣʶʚʘʥʥʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ 

ʜʚʠʛʫʥʽʚ 2-4 ʧʦʢʦʣʽʥʴ ʚʠʨʦʙʥʠʮʪʚʘ ɼʇ ʅɺʂɻ ñɿʦʨʷò-ñʄʘʰʧʨʦʝʢʪò (ʤ. 

ʄʠʢʦʣʘʾʚ) ʩʪʘʪʠʯʥʽ  ʩʝʧʘʨʘʪʦʨʠ (ʩʫʬʣʝʨʠ) ï ʤʘʩʣʦʚʽʜʜʽʣʴʥʠʢʠ [85,99,100]. 

ʊʘʢʽ ʩʪʘʪʠʯʥʽ ʩʝʧʘʨʘʪʦʨʠ ʟʥʘʡʰʣʠ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʝʥʝʨʛʝʪʠʮʽ (ʨʠʩ. 1.6).   

 

ʈʠʩʫʥʦʢ 1.6 ï ʊʠʧʦʚʠʡ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʡ ʩʪʘʪʠʯʥʠʡ  ʩʝʧʘʨʘʪʦʨ (ʩʫʬʣʝʨ, 

ʨʦʟʨʦʙʣʝʥʠʡ ʚ ʅʋʂ [9,85,99] 

 

ʂʦʝʬʽʮʽʻʥʪ ʩʫʤʘʨʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʯʠʱʝʥʥʷ ʪʘʢʠʭ ʧʨʠʩʪʨʦʾʚ 

ʧʝʨʝʚʠʱʫʻ 99 % ʚ ʽʥʪʝʨʚʘʣʽ ʚʠʪʨʘʪ ʛʘʟʫ ʚʽʜ 50 ʜʦ 2000 ʤ3/ʛʦʜ ʽ ʚʭʽʜʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʟʘʙʨʫʜʥʶʚʘʯʘ ʚʽʜ 0,1 ʜʦ 2,5 ʢʛ/ʤ3. ʇʦʜʽʙʥʽ  ʢʦʥʩʪʨʫʢʮʽʾ ʩʫʬʣʝʨʽʚ 

ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ [9,85,99]. 
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ʇʦʟʠʪʠʚʥʠʡ ʜʦʩʚʽʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʪʘʪʠʯʥʠʭ ʩʝʧʘʨʘʪʦʨʽʚ ʫ ʩʢʣʘʜʽ 

ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ ʧʦʢʘʟʘʚ, ʱʦ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʫ ʩʪʫʧʽʥʴ 

ʦʯʠʱʝʥʥʷ. ʇʦʪʦʢʦʚʘ ʩʪʫʧʽʥʴ ʩʝʧʘʨʘʪʦʨʘ ʜʦʟʚʦʣʷʻ ʚʣʦʚʣʶʚʘʪʠ, ʟʘ ʨʘʭʫʥʦʢ ʩʠʣ 

ʽʥʝʨʮʽʾ, ʢʨʘʧʣʽ ʜʽʘʤʝʪʨʦʤ ʜʦ 20 ʤʢʤ. ʉʪʫʧʽʥʴ ʦʯʠʱʝʥʥʷ ʟ ʩʽʪʢʦʚʠʤ 

ʢʦʘʛʫʣʷʪʦʨʦʤ ʜʦʟʚʦʣʷʻ ʧʦʚʥʽʩʪʶ ʚʣʦʚʣʶʚʘʪʠ ʢʨʘʧʣʽ ʘʝʨʦʟʦʣʶ ʜʽʘʤʝʪʨʦʤ 

ʙʽʣʴʰʝ ʚʽʜ 5 ʤʢʤ. ʇʨʠ ʮʴʦʤʫ ʢʦʘʛʫʣʷʪʦʨʠ ʚʠʢʦʥʫʶʪʴʩʷ ʽʟ 5-25 ʨʷʜʽʚ ʩʽʪʦʢ ʟ 

ʜʽʘʤʝʪʨʘʤʠ ʜʨʦʪʽʚ ʚʽʜ 0,25 ʜʦ 0,5 ʤʤ  [9,99].  ɸʣʝ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʚ ʪʘʢʠʭ 

ʧʨʠʩʪʨʦʷʭ ʢʦʥʩʪʨʫʢʮʽʷ ʢʦʨʧʫʩʫ ʥʝ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʦʯʠʩʪʢʠ 

ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ. 

ɼʣʷ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ ʥʠʟʴʢʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʪʠʩʢʽʚ, ʪʦʙʪʦ ʚ ʜʽʘʧʘʟʦʥʽ 

ʪʠʩʢʽʚ ʚʽʜ 0,6 ʜʦ 6,0 ʄʇʘ, ʚ ʅɼɯ ʧʨʦʙʣʝʤ ʝʢʦʣʦʛʽʾ ʪʘ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʅʋʂ 

ʨʦʟʨʦʙʣʝʥʦ ʩʪʨʫʤʠʥʥʽ ʤʘʩʣʦʚʦʣʦʛʦʚʽʜʜʽʣʴʥʠʢʠ [9,99]. ɺʦʥʠ ʦʭʦʧʣʶʶʪʴ 

ʽʥʪʝʨʚʘʣ ʚʠʪʨʘʪ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ ʚʽʜ 50 ʜʦ 2000 ʤ3/ʛʦʜ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʦʯʠʩʪʢʫ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ ʟʘ 3-ʤ ʢʣʘʩʦʤ ʯʠʩʪʦʪʠ (ʧʦʚʥʽʩʪʶ ʫʣʦʚʣʶʶʪʴ 

ʯʘʩʪʢʠ ʙʽʣʴʰʝ 5 ʤʢʤ). ʄʘʩʣʦʚʦʣʦʛʦʚʽʜʜʽʣʴʥʠʢʠ ʟʘʩʥʦʚʘʥʽ ʥʘ ʩʪʨʫʤʠʥʥʦʤʫ 

ʙʘʟʦʚʦʤʫ ʤʦʜʫʣʽ (ʨʠʩ.1.7) ʪʘ ʩʪʚʦʨʝʥʽ ʟʘ ʤʦʜʫʣʴʥʠʤ ʧʨʠʥʮʠʧʦʤ, ʪʦʙʪʦ ʥʘ 

ʥʘʙʦʨʽ ʪʠʧʦʚʠʭ ʤʦʜʫʣʽʚ ʥʘ ʪʘʢʽ ʚʠʪʨʘʪʠ: 100; 250; 500 ʤ3/ʛʦʜ. ʄʦʜʫʣʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʣʠʰʝ ʧʨʦʭʽʜʥʠʤ ʧʝʨʝʨʽʟʦʤ ʩʦʧʝʣ ʽ ʢʦʘʛʫʣʷʪʦʨʘ.  

 

 
 
ʈʠʩʫʥʦʢ 1.7 ï ʊʠʧʦʚʠʡ ʩʪʨʫʤʠʥʥʠʡ ʤʦʜʫʣʴ ʟ ʇ-ʧʦʜʽʙʥʦʶ ʦʙʦʣʦʥʢʦʶ:   

1 ï ʩʦʧʣʦ; 2 ï ʧʣʘʩʪʠʥʘ; 3 ï ʢʦʘʛʫʣʷʪʦʨ; 4 ï ʧʨʦʩʪʘʚʢʠ; 5 ï ʝʢʨʘʥ;  

6 ï ʇ-ʧʦʜʽʙʥʘ ʦʙʦʣʦʥʢʘ  
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ʄʦʜʫʣʽ ʤʘʩʣʦʚʦʣʦʛʦʚʽʜʜʽʣʴʥʠʢʘ ʤʦʞʫʪʴ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʥʘ 

ʨʦʟʜʘʚʘʣʴʥʠʢʫ ʛʘʟʫ ʟ ʨʽʟʥʠʭ ʩʪʦʨʽʥ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.1.8. ʂʨʽʤ ʮʴʦʛʦ, ʱʦʙ 

ʫʥʠʢʥʫʪʠ ʚʠʥʝʩʝʥʥʷ ʚʝʣʠʢʠʭ ʢʨʘʧʝʣʴ ʫ ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ ʢʦʨʧʫʩʫ ʧʝʨʝʜʙʘʯʝʥʘ 

ʫʩʪʘʥʦʚʢʘ ʢʦʟʠʨʢʘ ʫ ʚʠʛʣʷʜʽ ʧʽʚʮʠʣʽʥʜʨʠʯʥʦʾ ʇ-ʧʦʜʽʙʥʦʾ ʬʦʨʤʠ. ʇʨʦʭʽʜʥʠʡ 

ʧʝʨʝʨʽʟ ʦʙʦʣʦʥʢʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʨʫʭʫ; ʮʝ ʟʘʙʝʟʧʝʯʫʻ ʛʨʘʚʽʪʘʮʽʡʥʝ 

ʦʩʘʜʞʝʥʥʷ ʯʘʩʪʠʥʦʢ, ʱʦ ʚʠʥʦʩʷʪʴʩʷ ʽʟ ʢʦʘʛʫʣʷʪʦʨʘ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʢʦʨʧʫʩʫ 

ʪʘ ʚʠʚʦʜʷʪʴʩʷ ʟ ʢʦʨʧʫʩʫ ʯʝʨʝʟ ʢʦʥʜʝʥʩʘʪʦʚʽʜʚʽʜʥʠʢ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʦʜʽʙʥʠʭ 

ʩʪʨʫʤʠʥʥʠʭ ʤʘʩʣʦʚʽʜʜʽʣʴʥʠʢʽʚ ʜʣʷ ʦʯʠʩʪʢʠ ʧʘʣʠʚʥʦʛʦ ʛʘʟʫ ʜʚʠʛʫʥʽʚ ʪʘ ʚ 

ʩʠʩʪʝʤʘʭ ʩʫʬʣʶʚʘʥʥʷ ɻʊʋ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ ʚʠʟʠʚʘʻ ʧʦʪʨʝʙʫ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʧʨʦʮʝʩʽʚ ʫʣʦʚʣʝʥʥʷ ʯʘʩʪʠʥʦʢ ʟʘ ʨʘʭʫʥʦʢ ʩʠʣ ʽʥʝʨʮʽʾ, ʪʫʨʙʦʬʦʨʝʟʫ ʪʘ ʚʽʜʚʦʜʫ 

ʦʩʘʜʞʝʥʦʾ ʧʣʽʚʢʠ ʨʽʜʠʥʠ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʯʠʱʝʥʥʷ, 

ʧʦʢʨʘʱʘʥʥʷ ʤʘʩʦʛʘʙʘʨʠʪʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ. 

 

 

ʈʠʩʫʥʦʢ 1.8 ï ʉʪʨʫʤʠʥʥʠʡ ʤʘʩʣʦʚʦʣʦʛʦʚʽʜʜʽʣʴʥʠʢ ʟ ʯʦʪʠʨʤʘ ʩʪʨʫʤʠʥʥʠʤʠ 

ʤʦʜʫʣʷʤʠ [9,73] 

       

ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʩʪʽ, ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʪʘ 

ʥʘʜʽʡʥʦʩʪʽ ɻʊʋ ʻ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʪʫʨʙʦʽʤʧʘʢʪʥʠʭ ʩʝʧʘʨʘʪʦʨʽʚ 
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ʧʘʣʠʚʥʦʛʦ ʛʘʟʫ ɻʊɼ ʪʘ ʩʝʧʘʨʘʪʦʨʽʚ ʤʘʩʣʘ ʩʠʩʪʝʤ ʩʫʬʣʶʚʘʥʥʷ ɻʊʋ ʟʘʤʢʥʫʪʦʛʦ 

ʮʠʢʣʫ, ʱʦ ʧʦʪʨʝʙʫʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʦʩʦʙʽʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ 

ʪʫʨʙʦʽʤʧʘʢʪʥʦʛʦ ʧʝʨʝʥʦʩʫ ʧʦʣʽʜʠʩʧʝʨʩʥʦʾ ʬʘʟʠ ʧʨʠ ʦʯʠʱʝʥʥʽ ʙʘʛʘʪʦʬʘʟʥʠʭ 

ʩʫʤʽʰʝʡ ʧʘʣʠʚʥʦʛʦ ʛʘʟʫ ʪʘ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ ʧʽʜʚʠʱʝʥʦʛʦ ʪʠʩʢʫ ʜʣʷ 

ʩʫʯʘʩʥʠʭ  ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ. ʎʝ ʟʫʤʦʚʠʣʦ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʠʭ ʚʠʩʚʽʪʣʝʥʦ ʚ ʮʽʡ ʨʦʙʦʪʽ. 

  

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽ ʚʠʩʥʦʚʢʠ ʧʦ ʨʦʟʜʽʣʫ 1 

1. ʅʘ ʦʩʥʦʚʽ ʦʙʟʦʨʫ ʚʽʪʯʠʟʥʷʥʦ ʾʪʘ ʟʘʢʦʨʜʦʥʥʦʾ ʪʝʭʥʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ 

ʨʦʟʛʣʷʥʫʪʦ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ɻʊʋ ʪʘ ʚʠʟʥʘʯʝʥʦ, ʱʦ 

ʥʘʡʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʟʘʙʨʫʜʥʝʥʴ ʧʘʣʠʚʥʠʭ ʛʘʟʽʚ ɻʊɼ ʩʢʣʘʜʘʶʪʴ ʢʦʥʜʝʥʩʘʪ 

ʧʘʣʠʚʘ ʪʘ ʪʚʝʨʜʽ ʜʦʤʽʰʢʠ, ʘ ʜʣʷ ʩʠʩʪʝʤ ʩʫʬʣʶʚʘʥʥʷ ɻʊʋ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ ï 

ʤʘʩʣʦ.  

2. ʈʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʠ ʦʯʠʱʝʥʥʷ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʤʠ 

ʤʝʪʦʜʘʤʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʦʯʠʱʝʥʥʷ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʚ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʠʣʦʚʽ ʧʦʣʷ: ʛʨʘʚʽʪʘʮʽʡʥʝ, ʽʥʝʨʮʽʡʥʽ, 

ʪʫʨʙʦʬʦʨʝʪʠʯʥʽ, ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʽ ʪʘ ʽʥ., ʚʧʣʠʚ ʷʢʠʭ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʦʯʠʱʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ, ʧʦʯʘʪʢʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ ʚʠʜʫ ʟʘʙʨʫʜʥʝʥʴ, ʨʦʟʧʦʜʽʣʫ ʬʨʘʢʮʽʡ ʟʘ ʨʦʟʤʽʨʘʤʠ. ʊʘʢʽ ʩʠʣʦʚʽ 

ʧʦʣʷ ʤʦʞʣʠʚʦ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʯʠʩʪʢʠ ʛʘʟʽʚ ʧʨʠ ʪʠʩʢʘʭ ʜʦ 

10-20 ʄʇʘ. 

3. ɺʠʷʚʣʝʥʦ, ʱʦ ʦʜʥʠʤ ʟ̔ ʥʘʧʨʷʤʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʩʪʽ, 

ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ ʻ ʩʪʚʦʨʝʥʥʷ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʪʫʨʙʦʽʤʧʘʢʪʥʠʭ ʩʝʧʘʨʘʪʦʨʽʚ ʧʘʣʠʚʥʦʛʦ ʛʘʟʫ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ 

ʪʘ ʩʝʧʘʨʘʪʦʨʽʚ ʤʘʩʣʘ ʩʠʩʪʝʤ ʩʫʬʣʶʚʘʥʥʷ ɻʊʋ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ, ʱʦ ʧʦʪʨʝʙʫʻ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʦʩʦʙʽʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ ʪʫʨʙʦʽʤʧʘʢʪʥʦʛʦ ʧʝʨʝʥʦʩʫ 

ʧʦʣʽʜʠʩʧʝʨʩʥʦʾ ʬʘʟʠ ʧʨʠ ʦʯʠʱʝʥʥʽ ʙʘʛʘʪʦʬʘʟʥʠʭ ʩʫʤʽʰʝʡ ʧʘʣʠʚʥʦʛʦ ʛʘʟʫ ʪʘ 

ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ ʜʣʷ ʩʫʯʘʩʥʠʭ  ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ. 
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ʈʆɿɼɯʃ 2 

 ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʔ ʇʈʆʎɽʉɯɺ ʊɸ ɯʅʊɽʅʉʀʌɯʂɸʎɯɰ 

ʆʏʀʑɽʅʅʗ ʉʊʀʉʅʋʊʀʍ ɻɸɿɯɺ ɼʃʗ ɻʊʋ 

 

2.1. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʥʘʧʨʷʤʢʽʚ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ   

ʈʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ɻʊʋ ʥʘ ʦʩʥʦʚʽ ʩʪʚʦʨʝʥʥʷ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʛʦ ʪʫʨʙʦʽʤʧʘʢʪʥʦʛʦ ʩʝʧʘʨʘʪʦʨʘ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʦʮʽʣʴʥʦ 

ʧʨʦʚʦʜʠʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

[95]. ʅʘ ʨʠʩ. 2.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʦʛʽʯʥʘ ʩʭʝʤʘ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2.1 ï ʃʦʛʽʯʥʘ ʩʭʝʤʘ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʘʢʪʫʘʣʴʥʦʩʪʽ ʚʠʙʨʘʥʦʾ ʪʝʤʠ ʽ ʧʦʩʪʘʥʦʚʢʘ ʤʝʪʠ 

ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ: 

ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʛʦ ʩʘʤʦʨʝʛʝʥʝʨʫʶʯʦʛʦ ʩʝʧʘʨʘʪʦʨʘ 

ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ ʥʘ ʦʩʥʦʚʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 

ʩʭʝʤʥʠʭ ʨʽʰʝʥʴ ʟ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ ʪʫʨʙʦʽʤʧʘʢʪʥʦʛʦ ʧʝʨʝʥʦʩʫ 

 

 ʇʦʩʪʘʥʦʚʢʘ ʦʩʥʦʚʥʠʭ ʟʘʜʘʯ ʜʦʩʣʽʜʞʝʥʥʷ 

 
 

ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ: 

ʚʠʷʚʣʝʥʦ, ʱʦ ʦʜʥʠʤ ʽʟ ʥʘʧʨʷʤʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ɻʊʋ ʻ 

ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʪʫʨʙʦʽʤʧʘʢʪʥʠʭ ʩʝʧʘʨʘʪʦʨʽʚ ʧʘʣʠʚʥʦʛʦ 

ʛʘʟʫ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʪʘ ʩʝʧʘʨʘʪʦʨʽʚ ʤʘʩʣʘ ʩʠʩʪʝʤ ʩʫʬʣʶʚʘʥʥʷ ɻʊʋ 

ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ 

 

 

 
 

ʊʝʦʨʝʪʠʯʥʽ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ 

 
 
ʌʦʨʤʫʣʶʚʘʥʥʷ ʥʘʫʢʦʚʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ 
 

ʆʩʥʦʚʥʽʡ ʥʘʫʢʦʚʠʡ 

ʨʝʟʫʣʴʪʘʪ 
 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʨʦʙʦʪʠ 
 

ɺʧʨʦʚʘʜʞʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ 
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ʂʦʥʢʨʝʪʥʘ ʧʨʠʢʣʘʜʥʘ ʟʘʜʘʯʘ ʚ ʨʘʤʢʘʭ ʟʘʛʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ ʝʥʝʨʛʦ- ʪʘ 

ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ ʚ ʋʢʨʘʾʥʽ, ʚʠʨʽʰʝʥʥʷ ʷʢʦʾ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʫ ʨʦʙʦʪʽ, ʻ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ. ɿʘʜʘʯʘ 

ʦʯʠʱʝʥʥʷ ʙʘʛʘʪʦʬʘʟʥʠʭ ʩʫʤʽʰʝʡ ʧʘʣʠʚ ʧʽʜʚʠʱʝʥʦʛʦ ʪʠʩʢʫ ʜʣʷ ɻʊʋ ʧʦʚôʷʟʘʥʘ 

ʟ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʤʝʨʝʞʘʭ 

ʋʢʨʘʾʥʠ ʪʘ ʩʫʧʫʪʥʴʦʛʦ ʛʘʟʦʚʦʛʦ ʧʘʣʠʚʘ - ʧʨʠ ʚʠʜʦʙʫʚʘʥʥʽ ʥʘʬʪʠ. ɸʥʘʣʽʟ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʚʽʪʯʠʟʥʷʥʠʤʠ ʪʘ ʽʥʦʟʝʤʥʠʤʠ ʚʯʝʥʠʤʠ ʽʟ ʮʽʻʾ ʧʨʦʙʣʝʤʠ, 

ʧʦʢʘʟʘʚ, ʱʦ ʧʠʪʘʥʥʷ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʜʣʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ ʩʪʘʶʪʴ 

ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤʠ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʛʘʟʦ-ʧʘʨʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ 

ʟʽ ʟʤʽʰʘʥʠʤ ʮʠʢʣʦʤ ʚʠʷʚʠʣʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʟʘʜʘʯʽ ʦʯʠʱʝʥʥʷ ʙʘʛʘʪʦʬʘʟʥʠʭ 

ʩʫʤʽʰʝʡ ʧʘʣʠʚ ʧʽʜʚʠʱʝʥʦʛʦ ʪʠʩʢʫ ʚʽʜ ʨʽʜʠʥʥʦʾ, ʪʚʝʨʜʦʾ ʪʘ ʧʘʨʦʚʦʾ ʬʘʟ, ʱʦ 

ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʫʩʪʘʥʦʚʢʠ. ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʽʚ ʾʾ 

ʨʦʟʚôʷʟʘʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʪʫʨʙʦʽʤʧʘʢʪʥʠʭ ʩʝʧʘʨʘʪʦʨʽʚ 

ʙʘʛʘʪʦʬʘʟʥʠʭ ʩʫʤʽʰʝʡ ʧʘʣʠʚ ʧʽʜʚʠʱʝʥʦʛʦ ʪʠʩʢʫ, ʰʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʨʦʙʦʪʠ ɻʊɼ, ʪʘ ʩʝʧʘʨʘʪʦʨʽʚ ʤʘʩʣʘ ʩʠʩʪʝʤ ʩʫʬʣʶʚʘʥʥʷ ɻʊʋ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ. 

ʇʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʯʠʱʝʥʥʷ ʜʦʟʚʦʣʠʪʴ ʥʝ ʪʽʣʴʢʠ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʘʚʘʨʽʡʥʫ 

ʝʢʩʧʣʫʘʪʘʮʽʶ ɻʊʋ, ʟʤʝʥʰʠʪʠ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ 

ʪʘʢʦʞ ʟʥʠʟʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʘ ʪʘ ʩʢʦʨʦʪʠʪʠ ʚʪʨʘʪʠ ʮʽʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

(ʤʘʩʝʣ) ʚ ʩʠʩʪʝʤʘʭ ʩʫʬʣʶʚʘʥʥʷ. ʆʩʦʙʣʠʚʫ ʧʨʦʙʣʝʤʫ ʚ ʧʨʦʮʝʩʘʭ ʦʯʠʱʝʥʥ ̫

ʩʪʠʩʥʫʪʠʭ ʧʘʣʠʚʥʠʭ ʩʫʤʽʰʝʡ ɻʊʋ ʩʪʘʥʦʚʠʪʴ ʫʣʦʚʣʶʚʘʥʥʷ ʧʦʣʽʜʠʩʧʝʨʩʥʦʾ 

ʬʘʟʠ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʨʦʟʤʽʨʽʚ ʯʘʩʪʠʥʦʢ, ʱʦ ʢʦʣʠʚʘʶʪʴʩʷ ʚʽʜ ʢʨʫʧʥʠʭ 

(ʜʽʘʤʝʪʨʦʤ ʙʽʣʴʰʝ 100 ʤʢʤ) ʜʦ ʤʘʣʠʭ (ʤʝʥʝh 10-2 ʤʢʤ) ʢʦʥʜʝʥʩʘʮʽʡʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʧʨʠ ʪʠʩʢʘʭ 0,1-5,0 ʄʇʘ. ʉʪʚʦʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʧʦ ʨʦʟʜʽʣʝʥʥʶ 

ʙʘʛʘʪʦʬʘʟʥʠʭ ʩʝʨʝʜʦʚʠʱ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʫʣʦʚʣʶʚʘʥʥʷ ʬʘʟ ʻ 

ʟʥʘʯʥʠʤ ʨʝʟʝʨʚʦʤ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. ʄʘʻ ʧʝʨʩʧʝʢʪʠʚʫ ʨʦʟʨʦʙʢʘ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʤʝʪʦʜʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʫʨʙʦʽʤʧʘʢʪʥʠʭ ʝʬʝʢʪʽʚ ʜʣʷ ʫʣʦʚʣʶʚʘʥʥʷ 

ʧʦʣʽʜʠʩʧʝʨʩʥʦʾ ʬʘʟʠ ʙʘʛʘʪʦʬʘʟʥʠʭ ʩʫʤʽʰʝʡ ʧʘʣʠʚ ʧʽʜʚʠʱʝʥʦʛʦ ʪʠʩʢʫ ʜʣʷ 

ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ. ʌʘʢʪʠʯʥʦ ʥʘ ʜʘʥʠʡ ʯʘʩ ʚʽʜʩʫʪʥʽ ʜʦʩʪʦʚʽʨʥʽ 

ʪʝʦʨʝʪʠʯʥʽ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʩʪʦʩʦʚʥʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʮʝʩʽʚ 

ʛʘʟʦʜʠʥʘʤʽʢʠ ʪʘ ʤʘʩʦʧʝʨʝʥʦʩʫ ʪʫʨʙʫʣʝʥʪʥʠʭ ʜʚʦʬʘʟʥʠʭ ʪʝʯʽʡ ʫ ʙʘʛʘʪʦʬʘʟʥʠʭ 
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ʩʫʤʽʰʘʭ ʛʘʟʽʚ ʧʽʜʚʠʱʝʥʦʛʦ ʪʠʩʢʫ. ʎʝ ʫʩʢʣʘʜʥʶʻ ʩʪʚʦʨʝʥʥʷ  ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ 

ʝʥʝʨʛʦ- ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʝʬʝʢʪʠʚʥʠʭ ʩʭʝʤʥʠʭ ʨʽʰʝʥʴ ʜʣʷ 

ʰʠʨʦʢʦʛʦ ʢʣʘʩʫ ʩʝʧʘʨʘʪʦʨʽʚ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʪʘ ʾʭ ʩʫʤʽʰʝʡ ʜʣʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ. 

ɼʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʥʦʤʽʯʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ, 

ʝʢʦʣʦʛʽʯʥʦʩʪʽ, ʥʠʟʴʢʦʾ ʚʘʨʪʦʩʪʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʤʦʞʣʠʚʦ ʚ ʝʥʝʨʛʦʫʩʪʘʥʦʚʢʘʭ 

ʟʽ ʩʢʣʘʜʥʠʤʠ ʧʘʨʦʛʘʟʦʚʠʤʠ ʪʘ ʛʘʟʦʧʘʨʦʚʠʤʠ ʮʠʢʣʘʤʠ, ʘ ʪʘʢʦʞ ʚ ʫʩʪʘʥʦʚʢʘʭ 

ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ. ʊʘʢʽ ʫʩʪʘʥʦʚʢʠ ʧʦʪʨʝʙʫʶʪʴ ʩʪʚʦʨʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ 

ʜʚʠʛʫʥʽʚ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʜʣʷ ʩʠʩʪʝʤ: ʩʝʧʘʨʘʮʽʾ ʨʦʙʦʯʠʭ ʧʘʣʠʚʥʠʭ 

ʩʫʤʽʰʝʡ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ; ʩʫʬʣʶʚʘʥʥʷ ɻʊʋ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ; ʩʪʠʩʥʫʪʦʛʦ 

ʧʦʚʽʪʨʷ ʧʨʠ ʫʪʠʣʽʟʘʮʽʾ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ. ɺ ʚʠʨʽʰʝʥʥʽ ʧʠʪʘʥʴ ʦʯʠʩʪʢʠ ʧʘʣʠʚʥʠʭ 

ʩʫʤʽʰʝʡ ʪʘ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʟ ʦʜʥʦʯʘʩʥʦʶ ʫʪʠʣʽʟʘʮʽʻʶ ʪʝʧʣʦʪʠ ʽ ʤʘʩʠ ʨʦʙʦʯʦʾ 

ʨʽʜʠʥʠ ʚʚʘʞʘʻʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ ʪʫʨʙʦʽʤʧʘʢʪʥʦʛʦ ʧʝʨʝʥʦʩʫ ʧʦʣʽʜʠʩʧʝʨʩʥʦʾ ʬʘʟʠ ʧʨʠ 

ʦʯʠʱʝʥʥʽ ʙʘʛʘʪʦʬʘʟʥʠʭ ʩʫʤʽʰʝʡ ʧʘʣʠʚʥʦʛʦ ʛʘʟʫ ʪʘ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ 

ʧʽʜʚʠʱʝʥʦʛʦ ʪʠʩʢʫ ʜʣʷ ʩʫʯʘʩʥʠʭ  ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ. ʇʽʜ 

ʪʫʨʙʦʽʤʧʘʢʪʥʠʤ ʧʝʨʝʥʦʩʦʤ ʨʦʟʫʤʽʻʪʴʩʷ ʧʝʨʝʥʦʩ ʧʨʠ ʦʙʪʽʢʘʥʥʽ ʧʝʨʝʰʢʦʜ 

ʚʠʩʦʢʦʪʫʨʙʫʣʝʥʪʥʠʤʠ ʩʪʨʫʤʝʥʷʤʠ ʪʘ ʾʭ ʩʠʩʪʝʤʘʤʠ ʧʽʜ ʜʽʻʶ ʩʠʣ ʽʥʝʨʮʽʾ, 

ʪʫʨʙʦʬʦʨʝʟʫ ʪʘ ʪʫʨʙʫʣʝʥʪʥʦʾ ʜʠʬʫʟʽʾ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʝʣʠʢʽ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʪʘ ʚʽʜʨʠʚʥʽ ʪʝʯʽʾ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʫʣʦʚʣʝʥʥʷ ʤʽʢʨʦʯʘʩʪʠʥʦʢ ʟʘ ʨʘʭʫʥʦʢ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʩʠʣ (ʝʥʝʨʛʦʧʦʪʝʥʮʽʘʣʫ 

ʩʘʤʠʭ  ʛʘʟʦʚʠʭ ʩʝʨʝʜʦʚʠʱ) ʟ ʚʽʜʚʦʜʦʤ ʫʪʚʦʨʝʥʦʾ ʧʣʽʚʢʠ ʟʘ ʨʘʭʫʥʦʢ ʢʘʧʽʣʷʨʥʠʭ 

ʩʠʣ ʪʘ ʩʠʣ ʪʷʞʽʥʥʷ. ɺ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʚʽʜʩʫʪʥʽ ʥʘʜʽʡʥʽ ʜʘʥʥʽ ʪʘ ʚʘʨʽʘʥʪʠ 

ʩʭʝʤʥʠʭ ʨʽʰʝʥʴ ʧʦ ʪʫʨʙʦʽʤʧʘʢʪʥʠʤ ʩʝʧʘʨʘʪʦʨʘʤ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ɻʊʋ, ʱʦ 

ʚʠʟʠʚʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. 

ʄʝʪʦʶ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʛʦ 

ʩʘʤʦʨʝʛʝʥʝʨʫʶʯʦʛʦ ʩʝʧʘʨʘʪʦʨʘ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ 

ʥʘ ʦʩʥʦʚʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʩʭʝʤʥʠʭ ʨʽʰʝʥʴ ʟ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ 

ʪʫʨʙʦʽʤʧʘʢʪʥʦʛʦ ʧʝʨʝʥʦʩʫ.   
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ʆʩʥʦʚʥʽ ʟʘʜʘʯʽ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ: 

- ʘʥʘʣʽʟ ʝʬʝʢʪʠʚʥʠʭ ʩʭʝʤ ʦʯʠʱʝʥʥʷ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʪʘ ʚʠʙʽʨ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʠ ʟʽ ʩʪʚʦʨʝʥʥʷ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʩʘʤʦʨʝʛʝʥʝʨʫʶʯʠʭ 

ʩʝʧʘʨʘʪʦʨʽʚ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ; 

- ʘʜʘʧʪʘʮʽʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʧʝʨʝʥʦʩʫ ʧʦʣʽʜʠʩʧʝʨʩʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʩʝʧʘʨʘʪʦʨʘʭ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʥʘ ʦʩʥʦʚʽ 

ʩʫʯʘʩʥʠʭ ʧʘʢʝʪʽʚ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʛʽʜʨʦʜʠʥʘʤʽʢʠ; 

- ʨʦʟʨʦʙʢʘ ʩʭʝʤʥʠʭ ʨʽʰʝʥʴ ʧʨʠʩʪʨʦʾʚ ʪʫʨʙʦʽʤʧʘʢʪʥʦʾ ʩʝʧʘʨʘʮʽʾ 

ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʾʭ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʦʩʥʦʚʽ 

ʘʜʘʧʪʦʚʘʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ; 

- ʚʠʙʽʨ ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʭʝʤʠ ʪʫʨʙʦʽʤʧʘʢʪʥʦʛʦ 

ʩʝʧʘʨʘʪʦʨʫ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʪʨʠʚʠʤʽʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʡʦʛʦ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ; 

- ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʦʜʝʣʝʡ ʪʘ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʪʫʨʙʦʽʤʧʘʢʪʥʠʭ 

ʩʝʧʘʨʘʪʦʨʽʚ ʪʘ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʠ ʾʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ; 

- ʨʦʟʨʦʙʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʩʪʝʥʜʽʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʚ 

ʩʝʧʘʨʘʪʦʨʘʭ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ɻʊʋ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ 

ʣʽʯʠʣʴʥʠʢʽʚ ʯʘʩʪʠʥʦʢ ʪʘ ʘʥʘʣʽʪʠʯʥʠʭ ʬʽʣʴʪʨʽʚ; 

- ʚʝʨʠʬʽʢʘʮʽʷ ʘʜʘʧʪʦʚʘʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʮʝʩʽʚ ʦʯʠʱʝʥʥʷ 

ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʪʘ ʨʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʝʧʘʨʘʪʦʨʽʚ; 

- ʨʦʟʨʦʙʢʘ ʨʦʙʦʯʠʭ ʢʨʝʩʣʝʥʴ ʥʘ ʪʫʨʙʦʽʤʧʘʢʪʥʽ ʩʝʧʘʨʘʪʦʨʠ 

ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ʦʯʠʱʝʥʥʷ ʧʘʣʠʚʥʦʛʦ ʛʘʟʫ ɻʊʋ ʪʘ ʤʘʩʣʦʚʽʜʜʽʣʴʥʠʢʘ ʜʣʷ 

ɻʊʋ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ.  

ʉʭʝʤʘ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʩʪʚʦʨʝʥʥʶ ʪʫʨʙʦʽʤʧʘʢʪʥʦʛʦ 

ʩʝʧʘʨʘʪʦʨʘ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ɻʊʋ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.2. 
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ɿʘʧʠʪ ʧʨʘʢʪʠʢʠ 
ʅʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʜʦʩʢʦʥʘʣʶʚʘʥʥʷ ʩʠʩʪʝʤ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʥʘ ʦʩʥʦʚʽ ʥʦʚʽʪʥʽʭ 

ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʫʨʙʦʽʤʧʘʢʪʥʠʭ 

ʩʝʧʘʨʘʪʦʨʽʚ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ. 
 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ 
ɻʽʜʨʦʜʠʥʘʤʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʩʠʩʪʝʤʘʭ ʦʯʠʱʝʥʥʷ ʩʪʠʩʥʫʪʠʭ 
ʛʘʟʽʚ ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʪʘ ʫʩʪʘʥʦʚʦʢ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʽʚ ʪʫʨʙʦʽʤʧʘʢʪʥʦʾ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 
ʧʝʨʝʥʦʩʫ ʧʨʠ ʦʯʠʱʝʥʥʽ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ  
ʫʩʪʘʥʦʚʦʢ. 

ʅʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 
ɺʧʝʨʰʝ: 1. ʈʦʟʨʦʙʣʝʥʦ ʫʟʘʛʘʣʴʥʝʥʫ ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʫ ʩʭʝʤʫ ʢʦʤʧʣʝʢʩʥʦʾ ʪʫʨʙʦʽʤʧʘʢʪʥʦʾ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʦʯʠʱʝʥʥʷ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʪʘ ʨʽʚʥʷ 
ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʩʪʨʫʤʝʥʽʚ ʧʽʜ ʜʽʻʶ ʩʠʣ ʽʥʝʨʮʽʾ, ʪʫʨʙʫʣʝʥʪʥʦʾ ʜʠʬʫʟʽʾ, ʪʫʨʙʦʬʦʨʝʟʫ, ʜʽʬʬʫʟʽʦʬʦʨʝʟʫ ʽ ʚ ʚʽʜʨʠʚʥʠʭ ʟʦʥʘʭ; ʫʪʚʦʨʝʥʥʷ ʧʣʽʚʢʠ ʨʽʜʠʥʠ ʟ ʚʣʦʚʣʝʥʠʭ ʢʨʘʧʝʣʴ ʟ ʧʦʜʘʣʴʰʠʤ ʾʾ ʚʽʜʚʝʜʝʥʥʷʤ ʟʘ ʨʘʭʫʥʦʢ 
ʢʘʧʽʣʷʨʥʠʭ ʩʠʣ ʽ ʩʠʣ ʪʷʞʽʥʥʷ; ʦʩʘʜʞʝʥʥʷ ʥʘ ʩʽʪʢʦʚʠʭ ʛʦʬʨʦʚʘʥʠʭ ʢʦʘʛʫʣʷʪʦʨʘʭ ʟʘ ʨʘʭʫʥʦʢ ʩʠʣ ʽʥʝʨʮʽʾ, ʪʫʨʙʫʣʝʥʪʥʦʾ ʜʠʬʫʟʽʾ, ʪʫʨʙʦʬʦʨʝʟʫ ʪʘ ʢʘʧʽʣʷʨʥʠʭ ʩʠʣ; ʫʣʦʚʣʝʥʥʷ ʩʢʦʘʛʫʣʴʦʚʘʥʠʭ ʢʨʘʧʝʣʴ, ʱʦ ʚʠʥʦʩʷʪʴʩʷ 
ʧʦʪʦʢʦʤ, ʟʘ ʨʘʭʫʥʦʢ ʩʠʣ ʪʷʞʽʥʥʷ ʪʘ ʽʥʝʨʮʽʾ ʥʘ ʜʨʫʛʦʤʫ ʩʪʫʧʝʥʽ ʦʯʠʩʪʢʠ, ʜʝ ʤʘʻ ʤʽʩʮʝ ʚʽʜʚʽʜ ʚʣʦʚʣʝʥʦʾ ʨʽʜʠʥʠ ʫ ʚʠʛʣʷʜʽ ʧʣʽʚʢʠ ʯʝʨʝʟ ʩʧʝʮʽʘʣʴʥʽ ʢʘʥʘʚʢʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʧʝʨʝʛʦʨʦʜʮʽ.  
2. ɺʩʪʘʥʦʚʣʝʥʦ ʦʩʥʦʚʥʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʪʫʨʙʦʽʤʧʘʢʪʥʠʭ ʩʝʧʘʨʘʪʦʨʽʚ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʩʭʝʤ (ʟ ʮʝʥʪʨʘʣʴʥʠʤ ʩʪʨʫʤʝʥʝʤ ʪʘ ʟ ʙʘʛʘʪʦʩʪʨʫʤʠʥʥʠʤʠ ʩʠʩʪʝʤʘʤʠ 
ʧʝʨʝʜ ʢʦʘʛʫʣʷʪʦʨʦʤ) ʧʨʠ ʚʘʨʽʶʚʘʥʥʽ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʧʦʚʝʨʭʥʷʤʠ ʦʩʘʜʞʝʥʥʷ ʪʘ ʨʦʟʤʽʨʘʤʠ ʩʪʫʧʝʥʽʚ ʦʯʠʩʪʢʠ: 0,25; 0,5 ʪʘ 1,0 ʜʽʘʤʝʪʨʘ ʚʭʽʜʥʦʛʦ ʢʦʥʬʫʟʦʨʫ, ʷʢʽ ʜʦʟʚʦʣʠʣʠ ʚʠʟʥʘʯʠʪʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʫ 
ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʩʪʘʜʽʡ ʦʯʠʩʪʢʠ ʪʘ ʟʥʘʡʪʠ ʨʘʮʽʦʥʘʣʴʥʽ ʛʝʦʤʝʪʨʠʯʥʽ ʪʘ ʨʝʞʠʤʥʽ ʧʘʨʘʤʝʪʨʠ ʪʫʨʙʦʽʤʧʘʢʪʥʠʭ ʩʝʧʘʨʘʪʦʨʽʚ.   
3. ɺʠʷʚʣʝʥʦ ʨʦʟʧʦʜʽʣ ʰʚʠʜʢʦʩʪʽ ʪʘ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʫ ʨʦʙʦʯʠʭ ʢʘʥʘʣʘʭ ʪʫʨʙʦʽʤʧʘʢʪʥʦʛʦ ʩʪʨʫʤʠʥʥʦʛʦ ʤʦʜʫʣʷ ʪʘ ʛʦʬʨʦʚʘʥʦʛʦ ʩʝʧʘʨʘʮʽʡʥʦʛʦ ʤʦʜʫʣʷ ʩʝʧʘʨʘʪʦʨʘ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ 
ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ ʚ ʜʽʘʧʘʟʦʥʽ ʚʠʪʨʘʪ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 500ï2200 ʢʛ/ʛʦʜ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʚ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʩʝʧʘʨʘʪʦʨʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ 2ï2,5 ʨʘʟʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʰʚʠʜʢʽʩʪʶ ʧʦʪʦʢʫ ʥʘ 
ʡʦʛʦ ʚʭʦʜʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʦʩʘʜʞʝʥʥʷ ʯʘʩʪʠʥʦʢ ʟʘ ʨʘʭʫʥʦʢ ʪʫʨʙʦʬʦʨʝʪʠʯʥʠʭ ʝʬʝʢʪʽʚ. ʇʦʢʘʟʘʥʦ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʪʨʘʪ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʚʩʽʭ ʩʭʝʤʥʠʭ ʨʽʰʝʥʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 
ʟʙʽʣʴʰʝʥʥʷ ʪʫʨʙʫʣʽʟʘʮʽʾ ʧʦʪʦʢʫ ʪʘ ʨʦʟʤʽʨʽʚ ʟʦʥ ʟʚʦʨʦʪʥʠʭ ʚʠʭʦʨʽʚ ʪʘ ʪʝʯʽʡ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩʠ ʦʩʘʜʞʝʥʥʷ ʧʦʣʽʜʠʩʧʝʨʩʥʠʭ ʯʘʩʪʠʥʦʢ.  
4. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʦʩʘʜʞʝʥʥʷ ʧʦʣʽʜʠʩʧʝʨʩʥʦʾ ʬʨʘʢʮʽʾ ʚ ʪʫʨʙʦʽʤʧʘʢʪʥʦʤʫ ʩʪʨʫʤʠʥʥʦʤʫ ʤʦʜʫʣʽ ʧʝʨʰʦʛʦ ʩʪʫʧʝʥʷ ʩʝʧʘʨʘʪʦʨʘ ʦʯʠʩʪʢʠ ʧʘʣʠʚʥʠʭ ʛʘʟʽʚ ʜʣʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ ʩʢʣʘʜʘʻ 50-60 % 
ʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 70-80 % ʧʽʩʣʷ ʛʦʬʨʦʚʘʥʦʛʦ ʩʝʧʘʨʘʮʽʡʥʦʛʦ ʤʦʜʫʣʶ. ɿʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʫ ʦʩʘʜʞʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʫʨʙʫʣʽʟʘʮʽʾ ʧʦʪʦʢʫ 
ʪʘ ʧʦʟʠʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʪʫʨʙʦʬʦʨʝʪʠʯʥʦʛʦ ʝʬʝʢʪʫ ʥʘ ʦʩʘʜʞʝʥʥʷ ʯʘʩʪʠʥʦʢ.  
5. ɼʦʚʝʜʝʥʦ ʪʝʦʨʝʪʠʯʥʠʤ ʰʣʷʭʦʤ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʦʤ, ʱʦ ʩʫʤʘʨʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʯʠʱʝʥʥʷ ʚʽʜ ʧʦʣʽʜʠʩʧʝʨʩʥʠʭ ʬʨʘʢʮʽʡ ʚ ʫʥʽʬʽʢʦʚʘʥʦʤʫ ʪʫʨʙʦʽʤʧʘʢʪʥʦʤʫ ʩʝʧʘʨʘʪʦʨʽ ʧʘʣʠʚʥʠʭ ʛʘʟʽʚ ʜʣʷ ɻʊʋ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʛʦʬʨʦʚʘʥʦʛʦ ʢʦʘʛʫʣʷʪʦʨʘ ʚ ʧʝʨʰʦʤʫ ʩʪʫʧʝʥʽ ʦʯʠʩʪʢʠ ʜʦʨʽʚʥʶʻ 82ï88 %, ʘ ʟ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 98ï99,5 % ʧʨʠ ʘʝʨʦʜʠʥʘʤʽʯʥʦʤʫ ʦʧʦʨʽ 0,7-3,2 ʢʇʘ ʚ ʜʽʘʧʘʟʦʥʽ ʚʠʪʨʘʪ ʨʦʙʦʯʦʛʦ ʪʽʣʘ 500ï2200 ʢʛ/ʛʦʜ.     

ʈʦʙʦʯʘ ʛʽʧʦʪʝʟʘ: ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʯʠʱʝʥʥʷ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ ʤʦʞʝ ʙʫʪʠ 
ʜʦʩʷʛʥʫʪʘ ʟʘ ʨʘʭʫʥʦʢ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʫʨʙʦʽʤʧʘʢʪʥʦʛʦ ʧʝʨʝʥʦʩʫ ʥʘ ʧʣʦʩʢʠʭ ʪʘ ʨʦʟʚʠʥʫʪʠʭ ʧʦʚʝʨʭʥʷʭ 
ʦʩʘʜʞʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʩʠʣ ʽʥʝʨʮʽʾ, ʪʫʨʙʫʣʝʥʪʥʦʾ ʜʠʬʫʟʽʾ, ʪʫʨʙʦʬʦʨʝʟʫ ʽ ʚ ʚʽʜʨʠʚʥʠʭ ʟʦʥʘʭ ʚ ʧʦʩʣʽʜʦʚʥʦ 
ʨʦʟʪʘʰʦʚʘʥʠʭ ʩʪʫʧʝʥʷʭ ʦʯʠʩʪʢʠ. 
 

ʄʝʪʘ ʨʦʙʦʪʠ: ʉʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʛʦ ʩʝʧʘʨʘʪʦʨʘ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ 
ʥʘ ʦʩʥʦʚʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʩʭʝʤʥʠʭ ʨʽʰʝʥʴ ʟ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ ʪʫʨʙʦʽʤʧʘʢʪʥʦʛʦ ʧʝʨʝʥʦʩʫ.   

 

ɿʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ 
1. ɸʥʘʣʽʟ ʝʬʝʢʪʠʚʥʠʭ ʩʭʝʤ ʦʯʠʱʝʥʥʷ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʪʘ ʚʠʙʽʨ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʠ ʟʽ ʩʪʚʦʨʝʥʥʷ 
ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʩʝʧʘʨʘʪʦʨʽʚ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ. 
2. ɸʜʘʧʪʘʮʽʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʧʝʨʝʥʦʩʫ ʧʦʣʽʜʠʩʧʝʨʩʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ 
ʩʝʧʘʨʘʪʦʨʘʭ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʥʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ ʧʘʢʝʪʽʚ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʛʽʜʨʦʜʠʥʘʤʽʢʠ. 
3. ʈʦʟʨʦʙʢʘ ʫʟʘʛʘʣʴʥʝʥʦʾ ʩʭʝʤʠ ʢʦʤʧʣʝʢʩʥʦʾ ʪʫʨʙʦʽʤʧʘʢʪʥʦʾ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʦʯʠʱʝʥʥʷ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ. 
4. ʈʦʟʨʦʙʢʘ ʩʭʝʤʥʠʭ ʨʽʰʝʥʴ ʧʨʠʩʪʨʦʾʚ ʪʫʨʙʦʽʤʧʘʢʪʥʦʾ ʩʝʧʘʨʘʮʽʾ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʾʭ ʪʝʦʨʝʪʠʯʥʠʭ 
ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʦʩʥʦʚʽ ʘʜʘʧʪʦʚʘʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ. 
5. ʇʨʦʚʝʜʝʥʥʷ ʪʨʠʚʠʤʽʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʝʧʘʨʘʪʦʨʽʚ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ɻʊʋ, ʚʠʙʽʨ 
ʨʘʮʽʦʥʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʩʭʝʤ. 
6. ʈʦʟʨʦʙʢʘ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʪʫʨʙʦʽʤʧʘʢʪʥʠʭ ʩʝʧʘʨʘʪʦʨʽʚ ʜʣʷ ʦʯʠʩʪʢʠ ʧʘʣʠʚʥʠʭ ʛʘʟʽʚ ɻʊɼ ʪʘ 
ʩʠʩʪʝʤʠ ʩʫʬʣʶʚʘʥʥʷ ɻʊʋ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ, ʘ ʪʘʢʦʞ ʧʨʦʛʨʘʤʠ ʾʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
7. ʈʨʦʟʨʦʙʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʩʪʝʥʜʽʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʚ ʩʝʧʘʨʘʪʦʨʘʭ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ɻʊʋ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʣʽʯʠʣʴʥʠʢʽʚ ʯʘʩʪʠʥʦʢ ʪʘ ʘʥʘʣʽʪʠʯʥʠʭ ʬʽʣʴʪʨʽʚ. 
8. ʇʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʫʨʙʦʽʤʧʘʢʪʥʠʭ ʩʝʧʘʨʘʪʦʨʽʚ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ɻʊʋ. 
9. ɺʝʨʠʬʽʢʘʮʽʷ ʘʜʘʧʪʦʚʘʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʮʝʩʽʚ ʦʯʠʱʝʥʥʷ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʪʘ ʨʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ 
ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʝʧʘʨʘʪʦʨʽʚ. 
10. ʈʦʟʨʦʙʢʘ ʨʦʙʦʯʠʭ ʢʨʝʩʣʝʥʴ ʥʘ ʪʫʨʙʦʽʤʧʘʢʪʥʽ ʩʝʧʘʨʘʪʦʨʠ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ɻʊʋ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 
ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ.  

 

ʈʠʩʫʥʦʢ 2.2. ï ʉʭʝʤʘ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 
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2.2. ʄʝʪʦʜʠ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʮʝʩʽʚ ʪʫʨʙʦʽʤʧʘʢʪʥʦʛʦ ʧʝʨʝʥʦʩʫ  

ɼʣʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʽʚ ʦʩʘʜʞʝʥʥʷ ʯʘʩʪʠʥʦʢ ʚ ʜʠʩʧʝʨʩʥʦʤʫ 

ʜʚʦʭʬʘʟʥʦʤʫ ʪʫʨʙʫʣʝʥʪʥʦʤʫ ʛʘʟʦʚʦʤʫ ʧʦʪʦʮʽ ʧʽʜʚʠʱʝʥʦʛʦ ʪʠʩʢʫ ʚ 

ʪʫʨʙʦʽʤʧʘʢʪʥʠʭ ʩʝʧʘʨʘʪʦʨʘʭ ɻʊʋ ʟʘʩʪʦʩʦʚʘʥʠʡ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ. 

ʅʘʜʟʚʠʯʘʡʥʘ ʩʢʣʘʜʥʽʩʪʴ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʚ ʮʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʨʷʜʫ  ʩʢʣʘʜʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʨʫʭʫ, ʧʝʨʝʥʦʩʫ 

ʝʥʝʨʛʽʾ ʽ ʤʘʩʠ [1,2, 7,14,24,39,47,50,78,90,97,124].  

ʈʫʭ ʧʦʪʦʢʽʚ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʜʝ ʤʘʶʪʴ ʤʽʩʮʝ ʟʥʘʯʥʽ ʛʨʘʜʽʻʥʪʠ 

ʰʚʠʜʢʦʩʪʝʡ ʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚ ʧʦʟʜʦʚʞʥʴʦʤʫ ʽ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʘʭ, 

ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤʠ ʝʣʽʧʪʠʯʥʦʛʦ ʪʠʧʫ, ʷʢʽ ʨʦʟʚôʷʟʫʶʪʴʩʷ ʟʘʟʚʠʯʘʡ 

ʯʠʩʣʦʚʠʤʠ ʢʽʥʮʝʚʦ-ʨʽʟʥʠʮʝʚʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʄʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʪʫʨʙʫʣʝʥʪʥʠʭ ʧʦʪʦʢʽʚ ʧʨʠ ʚʽʜʨʠʚʥʦʤʫ ʦʙʪʽʢʘʥʥʽ 

ʧʣʘʩʪʠʥ ʽ ʚ ʢʦʘʛʫʣʷʪʦʨʘʭ ʛʘʟʦʦʯʠʩʥʠʭ ʧʨʠʩʪʨʦʾʚ ɻʊʋ ʧʝʨʝʜʙʘʯʘʻ ʧʦʩʣʽʜʦʚʥʫ 

ʧʨʦʮʝʜʫʨʫ ʯʠʩʣʦʚʦʛʦ ʽʥʪʝʛʨʫʚʘʥʥʷ ʨʽʚʥʷʥʴ, ʱʦ ʤʦʜʝʣʶʶʪʴ ʷʢ ʛʘʟʦʧʦʜʽʙʥʽ 

ʚ'ʷʟʢʽ ʧʦʪʦʢʠ, ʪʘʢ ʽ ʧʨʦʪʽʢʘʥʥʷ ʩʪʨʫʤʝʥʽʚ ʨʽʜʠʥʠ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʘʟʦʧʦʜʽʙʥʦʾ ʬʘʟʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʧʦʪʦʢʽʚ, ʥʘ ʜʨʫʛʦʤʫ - ʜʞʝʨʝʣʴʥʽ ʯʣʝʥʠ, ʱʦ 

ʤʦʜʝʣʶʶʪʴ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʨʽʜʢʦʾ ʽ ʛʘʟʦʧʦʜʽʙʥʦʾ ʬʘʟ, ʘ ʪʘʢʦʞ ʪʨʘʥʩʧʦʨʪʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʩʧʝʨʩʥʦʾ ʬʘʟʠ ʽ ʨʦʟʧʦʜʽʣ ʰʚʠʜʢʦʩʪʝʡ ʽ ʪʨʘʻʢʪʦʨʽʡ ʫʩʝʨʝʜʠʥʽ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʦʙʣʘʩʪʽ. ʊʘʢʽ ʨʦʟʨʘʭʫʥʢʠ ʧʨʦʚʦʜʷʪʴ ʧʦʩʣʽʜʦʚʥʦ ʜʦ ʜʦʩʷʛʥʝʥʥʷ 

ʟʙʽʞʥʦʩʪʽ ʚʩʽʭ ʧʘʨʘʤʝʪʨʽʚ ʚ ʯʘʩʽ ʽ ʧʨʦʩʪʦʨʽ. 

ʉʫʯʘʩʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʪʘʢʽ ʷʢ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ 

ANSYS Fluent [126], ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʜʝʪʘʣʴʥʽ ʜʚʦʚʠʤʽʨʥʽ ʪʘ ʪʨʠʚʠʤʽʨʥʽ 

ʨʦʟʨʘʭʫʥʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʠʩʧʝʨʩʥʠʭ ʜʚʦʬʘʟʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʧʨʦʪʝ ʜʣʷ 

ʚʝʨʠʬʽʢʘʮʽʾ ʪʝʦʨʝʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʝʦʙʭʽʜʥʽ ʜʦʩʪʦʚʽʨʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʘʥʽ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʦʯʘʪʢʦʚʽ ʪʘ ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ. ʋʟʘʛʘʣʴʥʝʥʥʷʤ ʘʥʘʣʽʟʫ ʻ 

ʨʦʟʨʦʙʢʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʪʫʨʙʦʽʤʧʘʢʪʥʦʛʦ ʧʝʨʝʥʦʩʫ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ 

ʧʨʦʚʦʜʠʪʠ ʨʦʟʨʘʭʫʥʦʢ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʠʩʧʝʨʩʥʦʛʦ ʜʚʦʭʬʘʟʥʦʛʦ 

ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʦʩʘʜʞʝʥʥʷ ʯʘʩʪʠʥʦʢ ʚ ʩʝʧʘʨʘʪʦʨʘʭ 

ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ɻʊʋ. 
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ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʨʫʭʫ ʚ'ʷʟʢʦʛʦ ʛʘʟʫ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʪʘʢʽ ʧʨʠʧʫʱʝʥʥʷ: 

ʛʘʟ ʜʦʩʢʦʥʘʣʠʡ, ʪʦʙʪʦ ʪʠʩʢ ʨ, ʛʫʩʪʠʥʘ ʽ ʘʙʩʦʣʶʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʊ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʟʘʢʦʥʫ ʂʣʘʧʝʡʨʦʥʘ; ʛʘʟ ʷʚʣʷʻ ʩʦʙʦʶ çʥʴʶʪʦʥʽʚʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝè, 

ʧʽʜʧʦʨʷʜʢʦʚʘʥʝ ʫʟʘʛʘʣʴʥʝʥʦʤʫ ʟʘʢʦʥʫ ʅʴʶʪʦʥʘ ʧʨʦ ʣʽʥʽʡʥʠʡ ʟʚ'ʷʟʢʫ ʤʽʞ 

ʪʝʥʟʦʨʦʤ ʥʘʧʨʫʛ ʽ ʪʝʥʟʦʨʦʤ ʰʚʠʜʢʦʩʪʝʡ ʜʝʬʦʨʤʘʮʽʾ. 

2.3. ʋʟʘʛʘʣʴʥʝʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣ ɹ ʪʫʨʙʦʽʤʧʘʢʪʥʦʛʦ ʩʝʧʘʨʘʪʦʨʘ 

ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ɻʊʋ 

ɼʣʷ ʧʨʘʢʪʠʯʥʦʛʦ  ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʚʚʘʞʘʶʪʴ 

ʤʝʪʦʜʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʫʩʝʨʝʜʥʝʥʥʽ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʚ ʯʘʩʪʢʦʚʠʭ ʧʦʭʽʜʥʠʭ, ʱʦ 

ʦʧʠʩʫʶʪʴ ʫʥʽʚʝʨʩʘʣʴʥʽ ʟʘʢʦʥʠ ʟʙʝʨʝʞʝʥʥʷ ʤʘʩʠ, ʝʥʝʨʛʽʾ, ʽʤʧʫʣʴʩʫ ʚ 

ʪʫʨʙʫʣʝʥʪʥʽʡ ʩʠʩʪʝʤʽ [90,97]. ʎʷ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʧʦʚʥʝʥʘ ʨʽʚʥʷʥʥʷʤʠ 

ʩʪʘʥʫ ʽ ʟʚ'ʷʟʢʫ ʧʘʨʘʤʝʪʨʽʚ, ʘ ʪʘʢʦʞ ʧʦʯʘʪʢʦʚʠʤʠ ʽ ʛʨʘʥʠʯʥʠʤʠ ʫʤʦʚʘʤʠ. 

ɿʘʛʘʣʴʥʝ ʪʨʘʥʩʧʦʨʪʥʝ ʨʽʚʥʷʥʥʷ ʧʝʨʝʥʦʩʫ ʟʤʽʥʥʦʾ F ʤʘʻ ʚʠʛʣʷʜ  [90] : 
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ʜʝ t ï ʯʘʩ; ab,  ï ʢʦʝʬʽʮʽʻʥʪʠ; x y z, ,  ï ʜʝʢʘʨʪʦʚʽ ʢʦʦʨʜʠʥʘʪʠ (ʜʣʷ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪʠ x r, ,q ʚʽʜʧʦʚʽʜʥʦ); zfyfxf uuu ,, ï 

ʢʦʤʧʦʥʝʥʪʠ ʰʚʠʜʢʦʩʪʽ ʚ ʥʘʧʨʷʤʢʘʭ x y z, , ; r  ï ʨʘʜʽʫʩ ʚ ʮʠʣʽʥʜʨʠʯʥʽʡ ʩʠʩʪʝʤ ̔

(ʜʣʷ ʜʝʢʘʨʪʦʚʠʭ ʢʦʦʨʜʠʥʘʪ r =1); Ge
Fï ʪʝʥʟʦʨ ʧʝʨʝʥʦʩʫ; minj  ï ʤʘʩʘ ʨʽʜʠʥʠ, 

ʱʦ ʽʥʞʝʢʪʫʻʪʴʩʷ ʚ ʦʜʠʥʠʮʶ ʦʙôʻʤʫ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ; Finj  ï ʢʽʣʴʢʽʩʪʴ ʚʝʣʠʯʠʥʠ 

F , ʱʦ ʧʝʨʝʥʦʩʠʪʴʩʷ ʚ ʽʥʞʝʢʪʦʚʘʥʽʡ ʤʘʩʽ; SF  ï ʜʞʝʨʝʣʴʥʠʡ ʯʣʝʥ ʜʣʷ ʟʤʽʥʥʦʾ 

F ;  SF ï  ʯʣʝʥ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʰʚʠʜʢʽʩʪʴ ʚʠʚʝʜʝʥʥʷ ʚʝʣʠʯʠʥʠ F .  

ɹʘʟʦʚʘ ʩʠʩʪʝʤʘ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʟʘʜʘʯʽ ʪʫʨʙʦʽʤʧʘʢʪʥʦʛʦ ʫʣʦʚʣʶʚʘʥʥʷ 

ʘʝʨʦʟʦʣʽʚ ʽ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʥʘ ʧʦʚʝʨʭʥʽ ʧʣʘʩʪʠʥʠ ʽ ʚ ʢʦʘʛʫʣʷʪʦʨʽ ʤʽʩʪʠʪʴ 
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ʨʽʚʥʷʥʥʷ ʥʝʨʦʟʨʠʚʥʦʩʪʽ (ʟʤʽʥʥʘ ï ʛʫʩʪʠʥʘ ʩʫʤʽʰʽ r), ʪʨʠ ʨʽʚʥʷʥʥʷ ʧʝʨʝʥʦʩʫ 

ʽʤʧʫʣʴʩʫ (ʟʤʽʥʥʽ ï zfyfxf uuu ,, ), ʨʽʚʥʷʥʥʷ ʟʙʝʨʝʞʝʥʥʷ ʝʥʝʨʛʽʾ (ʟʤʽʥʥʘ ï 

ʝʥʪʘʣʴʧʽʷ ʛʘʣʴʤʫʚʘʥʥʷ hs), ʘ ʪʘʢʦʞ ʨʽʚʥʷʥʥʷ ʜʣʷ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ K  ʽ ʩʪʫʧʝʥʷ ʜʠʩʠʧʘʮʽʾ ʪʫʨʙʫʣʝʥʪʥʦʾ ʝʥʝʨʛʽʾ e. 

ʂʽʥʝʪʠʯʥʘ ʝʥʝʨʛʽʷ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ 

( ),
2

1 '''''' wwvvuuK ++=  

ʜʝ ''''' ;'; wwvvuu  - ʘʚʪʦʢʦʨʝʣʷʮʽ ʾ ʪʫʨʙʫʣʝʥʪʥʠʭ ʧʫʣʴʩʘʮʽʡ ʢʦʤʧʦʥʝʥʪʽʚ 

ʰʚʠʜʢʦʩʪʽ. 

ɽʥʪʘʣʴʧʽʷ ʛʘʣʴʤʫʚʘʥʥʷ 

( ) ,
2

1 222 Kuuuhmh
j

zfyfxfjjs ++++=ä   

ʜʝ mj  
- ʤʘʩʦʚʘ ʯʘʩʪʢʘ j-ʾ ʯʘʩʪʢʠ; jh - ʝʥʪʘʣʴʧʽʷ ʾʾ ʫʪʚʦʨʝʥʥʷ. 

ɺʩʽ ʧʝʨʝʨʘʭʦʚʘʥʽ ʚʠʱʝ ʟʤʽʥʥʽ ʧʽʜʩʪʘʚʣʷʶʪʴʩʷ ʚ ʟʘʛʘʣʴʥʝ ʪʨʘʥʩʧʦʨʪʥʝ 

ʨʽʚʥʷʥʥʷ (2.1). ʂʦʝʬʽʮʽʻʥʪʠ ʽ ʜʞʝʨʝʣʴʥʽ ʯʣʝʥʠ ʜʣʷ ʮʠʭ ʟʤʽʥʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

ʪʘʙʣ. 2.1. ʏʣʝʥʠ Si  ʪʘ Pk , ʱʦ ʟ'ʷʚʣʷʶʪʴʩʷ ʚ ʮʽʡ ʪʘʙʣʠʮʽ, ʚʠʟʥʘʯʘʪʴʩʷ ʟʘ 

ʥʘʩʪʫʧʥʠʤʠ ʟʘʣʝʞʥʦʩʪʷʤʠ: 

;
3
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µ

µ

µ
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å µ
+=       (2.2)        

ʋ ʬʦʨʤʫʣʘʭ (2.2) p ï ʪʠʩʢ ʩʫʤʽʰʽ; gi  ï ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ ʚ 

ʥʘʧʨʷʤʢʫ i ; me ï ʢʦʝʬʽʮʽʻʥʪ ʝʬʝʢʪʠʚʥʦʾ ʚ'ʷʟʢʦʩʪʽ. 

ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʚ ʪʘʙʣ. 2.1 ʚʝʣʠʯʠʥʘ Ge
F

 ʷʚʣʷʻ ʩʦʙʦʶ ʝʬʝʢʪʠʚʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ ʜʣʷ ʟʤʽʥʥʦʾ F , ʘ C Ce e1 2,  ï ʢʦʥʩʪʘʥʪʠ ʤʦʜʝʣʽ 

ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ. 
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ʊʘʙʣʠʮʷ 2.1 

ʂʦʝʬʽʮʽʻʥʪʠ ʨʽʚʥʷʥʴ ʧʝʨʝʥʦʩʫ ʟʤʽʥʥʠʭ 

F  a b Ge
F  SF  sF  

r 1 1 0 0 0 

xfu  r r me S1 0 

yfu  r r me ( ) ( )[ ]rurzuuyrS zfzxyfe ///2/
22

2 rµµmµµ -+-  0 

zfu  r r me ( ) ( )[ ]ruurzuuyrS zfyfyfzfe ///2/ 2

3 rµµmµµ +--  0 

hs 
r r 

Ge
h  Pk  0 

K  r r me Pk  e/ k  

e r r 
Ge
e C P kke e

1
/  C kee2

/  

       

ɻʫʩʪʠʥʘ ʩʫʤʽʰʽ ʢʦʤʧʦʥʝʥʪʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦ  ʁ

,
/

*

ä

+
=

j
jj MmTR

pp
r  

ʜʝ p*ï ʙʘʟʦʚʝ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ; R ï ʫʥʽʚʝʨʩʘʣʴʥʘ ʛʘʟʦʚʘ ʩʪʘʣʘ;  

T  ï ʪʝʤʧʝʨʘʪʫʨʘ;
 
M j   ï ʤʦʣʝʢʫʣʷʨʥʘ ʚʘʛʘ ʢʦʤʧʦʥʝʥʪʘ j . 

ʂʦʝʬʽʮʽʻʥʪ ʝʬʝʢʪʠʚʥʦʾ ʚ'ʷʟʢʦʩʪʽ ʜʣʷ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʧʦʪʦʢʫ 

m m me t= + ,  

ʜʝ mm, t  - ʚʽʜʧʦʚʽʜʥʦ ʢʦʝʬʽʮʽʻʥʪʠ ʤʦʣʝʢʫʣʷʨʥʦʾ ʽ ʪʫʨʙʫʣʝʥʪʥʦʾ ʚ'ʷʟʢʦʩʪʽ. 

ɿʛʽʜʥʦ ʟ k-e ʤʦʜʝʣʣʶ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ  

,/2 ermm kCt =  

ʜʝ Cm 
- ʝʤʧʽʨʠʯʥʘ ʢʦʥʩʪʘʥʪʘ. 

ɽʬʝʢʪʠʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ 

,/// F
ee

F
tt

FF
e smsmsm =+=G  

ʜʝ  s s sF
t
F

e
F, ,  ï ʯʠʩʣʘ ʇʨʘʥʜʪʣʷ (ʐʤʽʜʪʘ) ʜʣʷ ʟʤʽʥʥʦʾ F . 
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ʅʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʘ ʬʦʨʤʘ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʽʚʥʷʥʥʷ 

(2.1) ʥʘʩʪʫʧʥʘ: 

( ) ,0 FF qFFh
N

F
+-=G-

µ

µ
 

ʜʝ N  ï ʥʘʧʨʷʤʦʢ ʥʦʨʤʘʣʽ ʜʦ ʛʨʘʥʠʮʽ; hF  ï ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʥʦʩʫ ʨʽʜʠʥʠ, ʪʝʧʣʦʪʠ 

ʘʙʦ ʤʘʩʠ; F0 ï ʨʽʚʥʦʚʘʞʥʘ ʚʝʣʠʯʠʥʘ ʟʤʽʥʥʦʾ; 
qF  ï ʛʨʘʜʽʻʥʪ ʘʙʦ ʧʦʪʽʢ ʨʽʜʠʥʠ, 

ʪʝʧʣʦʪʠ ʯʠ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʧʦʙʣʠʟʫ ʩʪʽʥʢʠ ʚʠʢʦʨʠʩʪʘʥʦ 

ʣʦʛʘʨʠʬʤʽʯʥʠʡ ʟʘʢʦʥ :  

( )( ),ln/* ++= EyKuuu
wxfxf  

ʜʝ xfu
 
ï ʢʦʤʧʦʥʝʥʪ ʰʚʠʜʢʦʩʪʽ, ʧʘʨʘʣʝʣʴʥʠʡ ʩʪʽʥʮʽ; 

wxfu
 
ï ʾʾ ʟʥʘʯʝʥʥʷ ʥʘ 

ʩʪʽʥʮʽ; u*
 ï ʰʚʠʜʢʽʩʪʴ ʪʝʨʪʷ; ʢʘʨK

 
ï ʢʦʥʩʪʘʥʪʘ ʂʘʨʤʘʥʘ; 

ʣʦʛE ï ʢʦʥʩʪʘʥʪʘ 

ʣʦʛʘʨʠʬʤʽʯʥʦʛʦ ʟʘʢʦʥʫ; y+ ï ʙʝʟʨʦʟʤʽʨʥʘ ʚʽʜʩʪʘʥʴ ʚʽʜ ʩʪʽʥʢʠ. 

ɺʝʣʠʯʠʥʠ u*
ʪʘ y+ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

         ( ) ;/
2/1* rtwu =        ,/* mr yuy =+  

ʜʝ twï ʥʘʧʨʫʛʠ ʟʩʫʚʫ; y  ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʩʪʽʥʢʠ. 

ɼʣʷ k-e ʤʦʜʝʣʽ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʚ ʨʘʡʦʥʽ ʩʪʽʥʢʠ 

;2/14/1* kCu m=     ( ),/
3*

ʢʘʨyKu=e  

ʜʝ C  ï ʢʦʥʩʪʘʥʪʘ. 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʨʘʻʢʪʦʨʽʡ ʯʘʩʪʠʥʦʢ ʨʦʟʚôʷʟʫʚʘʣʦʩʴ ʨʽʚʥʷʥʥʷ ʙʘʣʘʥʩʫ 

ʩʠʣ ʧʨʠ ʾʭ ʨʫʩʽ, ʷʢʝ ʚʨʘʭʦʚʫʚʘʣʦ ʽʥʝʨʮʽʶ ʯʘʩʪʠʥʢʠ ʽ ʦʩʥʦʚʥʽ ʩʠʣʠ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʝʾ. ʋ ʚʠʢʦʨʠʩʪʘʥʦʤʫ ʯʠʩʣʦʚʦʤʫ ʤʝʪʦʜʽ ʤʦʞʥʘ ʨʦʟʨʘʭʦʚʫʚʘʪʠ 

ʪʨʘʻʢʪʦʨʽʶ ʨʫʭʫ ʯʘʩʪʠʥʦʢ ʚ ʜʠʩʧʝʨʩʥʦʤʫ ʜʚʦʬʘʟʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʛʨʫʚʘʥʥʷ ʨʽʚʥʷʥʥʷ ʙʘʣʘʥʩʫ ʩʠʣ ʨʫʭʫ ʯʘʩʪʠʥʦʢ. ʋ ʜʝʢʘʨʪʦʚʠʭ 

ʢʦʦʨʜʠʥʘʪʘʭ ʨʽʚʥʷʥʥʷ ʟʘʧʠʩʫʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: 
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(ɟ ɟ)

ɟ
kk

D i

k

gu xF F
t

-µ
= + +

µ
, 

    (2.3) 

ʜʝ FD ï ʩʠʣʘ ʦʧʦʨʫ ʜʣʷ ʦʜʠʥʠʮʽ ʤʘʩʠ ʯʘʩʪʠʥʢʠ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

2

18ɛ
Re

ɟ 24
D

D

k k

C
F

d
= . 

 

ʏʠʩʣʦ ʈʝʡʥʦʣʴʜʩʘ Re ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

Re ɟ
ɛ

k

k

u u
d

-
= . 

 

ʜʝ u ï ʧʦʯʘʪʢʦʚʘ ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ; uk ï ʰʚʠʜʢʽʩʪʴ ʯʘʩʪʠʥʢʠ; ɛ ï ʤʦʣʝʢʫʣʷʨʥʘ 

ʚ'ʷʟʢʽʩʪʴ ʧʦʪʦʢʫ; ɟ ï ʛʫʩʪʠʥʘ ʧʦʪʦʢʫ; ɟk ï ʛʫʩʪʠʥʘ ʯʘʩʪʠʥʢʠ; dk ï ʜʽʘʤʝʪʨ 

ʯʘʩʪʠʥʢʠ; Fi ï ʜʦʜʘʪʢʦʚʽ ʩʠʣʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʯʘʩʪʠʥʢʫ. 

ʂʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ CD  ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

32
1

4

Re24
1 Re

Re ReD

bb
C b

b

å õ
æ ö
ç ÷

= + +
+

, 
 

ʜʝ bi ï ʢʦʝʬʽʮʽʻʥʪʠ, ʱʦ ʟʘʜʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʦʣʽʥʦʤʽʚ. 

ʈʽʚʥʷʥʥʷ (2.3) ʚʨʘʭʦʚʫʻ ʜʦʜʘʪʢʦʚʽ ʩʠʣʠ (Fi), ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʯʘʩʪʠʥʢʫ. 

ɼʣʷ ʦʙʣʽʢʫ ʦʩʘʜʞʝʥʥʷ ʯʘʩʪʠʥʦʢ ʧʽʜ ʜʽʻʶ ʩʠʣʠ ʽʥʝʨʮʽʾ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʧʨʠʩʢʦʨʝʥʥʷ ʧʦʪʦʢʫ, ʱʦ ʦʙʪʽʢʘʻ ʯʘʩʪʠʥʢʫ. 

ʉʠʣʘ ʽʥʝʨʮʽʾ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʦʙʨʘʟʦʤ: 

1

1 ɟ
( )

2ɟ k

k

F u u
t

µ
= -

µ
. 

 

ʇʦʧʝʨʝʯʥʠʡ ʟʩʫʚ ʯʘʩʪʠʥʦʢ ʤʦʞʝ ʙʫʪʠ ʚʠʢʣʠʢʘʥʦ ʥʝ ʪʽʣʴʢʠ ʛʨʘʜʽʻʥʪʦʤ 

ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʛʘʟʫ, ʘʣʝ ʽ ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ ʧʦʣʷ ʡʦʛʦ ʧʫʣʴʩʘʮʽʡʥʠʭ 

ʰʚʠʜʢʦʩʪʝʡ. ʅʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʧʨʦʬʽʣʶ ʰʚʠʜʢʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʩʧʨʷʤʦʚʘʥʦʛʦ ʟʤʽʱʝʥʥʷ ʯʘʩʪʠʥʢʠ ʚ ʙʽʢ ʟʤʝʥʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʫʣʴʩʘʮʽʡ. 

ʎʝʡ ʝʬʝʢʪ, ʟʚʠʯʘʡʥʦ ʽʤʝʥʦʚʘʥʠʡ ʪʫʨʙʫʣʝʥʪʥʦʾ ʤʽʛʨʘʮʽʻʶ ʘʙʦ ʪʫʨʙʦʬʦʨʝʟʦʤ, 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

2

2 0,5 k
k

u
F m

y

µ¡
=-

µ
. 

(2.4) 
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ɼʦʜʘʪʢʦʚʘ ʩʠʣʘ ʧʝʨʝʥʦʩʫ ʯʘʩʪʦʢ ʟ'ʷʚʣʷʻʪʴʩʷ ʫ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʧʝʨʝʧʘʜʫ 

ʪʠʩʢʫ ʽ ʥʘʟʠʚʘʻʪʴʩʷ ʜʠʬʬʫʟʽʦʬʦʨʝʪʠʯʥʦʶ ʩʠʣʦʶ, ʷʢʫ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

3 k

w

p u
F u

p x

å õ
æ ö
ç ÷

µ
=

µ
, 

(2.5) 

ʜʝ  pw ï ʪʠʩʢ ʧʦʪʦʢʫ ʙʽʣʷ ʩʪʽʥʢʠ. 

 

2.3.  ʄʝʪʦʜʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʆʮʽʥʢʘ ʧʦʭʠʙʦʢ 

ʝʢʩʧʝʨʠʤʝʥʪʫ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʪʫʨʙʦʽʤʧʘʢʪʥʦʛʦ ʧʝʨʝʥʦʩʫ ʚ 

ʩʝʧʘʨʘʪʦʨʘʭ ɻʊʋ ʚʠʢʦʥʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʘʛʦʚʦʛʦ ʤʝʪʦʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʥʘʣʽʪʠʯʥʠʭ ʬʽʣʴʪʨʽʚ, ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʣʽʯʠʣʴʥʠʢʽʚ ʽ ʬʦʪʦʤʝʪʨʽʚ ʘʝʨʦʟʦʣʽʚ. 

ɺʽʜʙʽʨ ʧʨʦʙ ʧʨʦʚʦʜʠʚʩʷ ʯʝʨʝʟ ʟʘʙʽʨʥʽ ʪʨʫʙʢʠ, ʱʦ ʩʣʫʞʠʣʠ ʦʜʥʦʯʘʩʥʦ ʪʨʫʙʢʘʤʠ 

ʧʦʚʥʦʛʦ ʪʠʩʢʫ 

ʇʨʠ ʚʠʤʽʨʘʭ ʜʦʪʨʠʤʫʚʘʣʠʩʷ ʫʤʦʚʠ ʽʟʦʢʽʥʝʪʠʯʥʦʩʪʽ. ʄʘʩʦʚʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʯʘʩʪʦʢ ʚ ʧʦʪʦʮʽ ʚʠʟʥʘʯʘʣʘʩʴ ʚʽʜʙʦʨʦʤ ʧʨʦʙʠ ʜʠʩʧʝʨʩʥʦʛʦ 

ʜʚʦʬʘʟʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʘʩʧʽʨʘʪʦʨʦʤ ʽ ʧʨʦʧʫʩʢʘʥʥʷ ʾʾ ʯʝʨʝʟ ʘʥʘʣʽʪʠʯʥʽ ʬʽʣʴʪʨʠ 

ɸʌɸ. ʌʽʣʴʪʨʠ ɸʌɸ ʟʚʘʞʫʚʘʣʠʩʷ ʥʘ ʘʥʘʣʽʪʠʯʥʠʭ ʚʘʛʘʭ ʟ ʧʦʭʠʙʢʦʶ 0,1 ʤʛ ʜʦ ʽ 

ʧʽʩʣʷ ʚʟʷʪʪʷ ʧʨʦʙʠ. ɿʘ ʧʨʠʨʦʩʪʦʤ ʤʘʩʠ ʬʽʣʴʪʨʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʘʩʫ ʽ ʚʠʪʨʘʪʠ 

ʧʨʦʙʠ ʛʘʟʫ ʚʠʟʥʘʯʘʣʘʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʯʘʩʪʦʢ ʟʘ ʬʦʨʤʫʣʦʶ: 

     ʉ = 1000 (mʚʭ  - mʚʠʭ) / gʧʨ t.                                        (2.6) 

ɺʠʪʨʘʪʘ ʜʚʦʬʘʟʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʟʥʘʯʘʣʘʩʷ ʧʦ ʧʝʨʝʧʘʜʫ ʪʠʩʢʽʚ ʥʘ 

ʚʠʪʨʘʪʦʤʽʨʥʦʤʫ ʢʦʣʝʢʪʦʨʽ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʫʣʦʚʣʶʚʘʥʥʷ ʘʝʨʦʟʦʣʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

hS = ( 1 ï Cʚʠʭ / Cʚʭ) 100 % .                                 (2.7)                                                                                                             

ʇʝʨʝʧʘʜ ʪʠʩʢʽʚ - ʘʝʨʦʜʠʥʘʤʽʯʥʠʡ ʦʧʽʨ ʩʝʧʘʨʘʪʦʨʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ 

ʧʝʨʝʧʘʜʫ ʪʠʩʢʽʚ ʥʘ ʚʭʦʜʽ ʨʚʭ  ʽ  ʚʠʭʦʜʽ  ʨʚʠʭ ʟ ʨʦʙʦʯʦ ʾʜʽʣʷʥʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʘʥʦʤʝʪʨʘ ʽ ʪʨʫʙʦʢ ʧʦʚʥʦʛʦ ʪʠʩʢʫ, ʷʢʽ ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ 

ʧʨʦʙʦʚʽʜʙʽʨʥʠʢʽʚ ʟʘ ʬʦʨʤʫʣʦʶ: 
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 Dp = pʚʭ  -  pʚʠʭ .                                           (2.8) 

ʋ ʬʦʨʤʫʣʘʭ (2.6)-(2.8) ʧʨʠʡʥʷʪʽ ʥʘʩʪʫʧʥʽ ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: ʉ, ʉʚʭ, ʉʚʠʭ 

ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʘʝʨʦʟʦʣʴʥʠʭ ʯʘʩʪʦʢ - ʟʘʛʘʣʴʥʘ, ʥʘ ʚʭʦʜʽ ʽ ʚʠʭʦʜʽ ʟ ʫʩʪʘʥʦʚʢʠ, 

ʤʛ/ʤ3; mʚʭ, mʚʠʭ ï ʤʘʩʘ ʬʽʣʴʪʨʽʚ ʜʦ ʽ ʧʽʩʣʷ ʧʨʦʙʠ, ʤʛ; gʧʨ ï ʚʠʪʨʘʪʘ ʧʦʚʽʪʨʷ ʚ 

ʧʝʨʽʦʜ ʟʘʙʦ+ʨʫ ʧʨʦʙʠ ʯʝʨʝʟ ʘʩʧʽʨʘʪʦʨ, ʣ/ʭʚ;  t ï ʯʘʩ, ʭʚ; hS ï ʢʦʝʬʽʮʽʻʥʪ 

ʩʫʤʘʨʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʯʠʱʝʥʥʷ, %;  Dp ï ʘʝʨʦʜʠʥʘʤʽʯʥʠʡ ʦʧʽʨ, ʇʘ. 

ʋ ʧʨʦʮʝʩʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʷʢ ʧʨʷʤʽ, ʪʘʢ ʽ 

ʥʝʧʨʷʤʽ ʚʠʤʽʨʶʚʘʥʥʷ. ʆʙʨʘʥʽ ʤʝʪʦʜʠ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦʟʚʦʣʷʣʠ ʚʨʘʭʫʚʘʪʠ 

ʩʠʩʪʝʤʘʪʠʯʥʫ ʩʢʣʘʜʦʚʫ ʧʦʭʠʙʢʠ; ʟʥʘʯʝʥʥʷ ʚʠʧʘʜʢʦʚʦʾ ʩʢʣʘʜʦʚʦʾ ʧʦʭʠʙʢʠ 

ʚʠʟʥʘʯʘʣʦʩʷ ʢʣʘʩʦʤ ʪʦʯʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʧʨʠʣʘʜʽʚ. ʊʦʤʫ ʚʠʧʘʜʢʦʚʽ 

ʧʦʭʠʙʢʠ ʧʨʷʤʠʭ ʚʠʤʽʨʶʚʘʥʴ ʟʥʘʭʦʜʠʣʠʩʷ ʟʘ ʤʝʪʨʦʣʦʛʽʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʠʣʘʜʽʚ. ʊʘʢ, ʘʙʩʦʣʶʪʥʘ ʧʦʭʠʙʢʘ ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʥʠ ʤʘʩʠ 

ʘʥʘʣʽʪʠʯʥʠʭ ʬʽʣʴʪʨʽʚ ʥʘ ʚʘʛʘʭ ʪʠʧʫ ɺʈʃ ʩʪʘʥʦʚʠʣʘ 0,5 ʤʛ. ʇʝʨʝʧʘʜ ʪʠʩʢʽʚ ʥʘ 

ʯʘʰʢʦʚʠʭ ʤʘʥʦʤʝʪʨʘʭ ʚʠʟʥʘʯʘʚʩʷ ʟ ʘʙʩʦʣʶʪʥʦʶ ʧʦʭʠʙʢʦʶ 0,02 ʤʤ ʚʦʜ. ʩʪ.; 

ʤʽʢʨʦʤʘʥʦʤʝʪʨʘ ʪʠʧʫ ʄʂɺ - 0,01 ʤʤ ʚʦʜ. ʩʪ.; U - ʦʙʨʘʟʥʦʛʦ - 0,5 ʤʤ ʚʦʜ. ʩʪ. 

     ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʚʠʟʥʘʯʝʥʥʷ ʨʘʭʫʥʢʦʚʦʛʦ ʯʠʩʣʘ ʯʘʩʪʠʥʦʢ 

ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʤ ʣʽʯʠʣʴʥʠʢʦʤ ɸɿ-5 ʽ ʬʦʪʦʤʝʪʨʦʤ ʘʝʨʦʟʦʣʽʚ ʌɸʅ ʋ4.2 

ʩʪʘʥʦʚʠʣʘ 5 %. 

ʇʦʭʠʙʢʘ ʥʝʧʨʷʤʠʭ ʚʠʤʽʨʶʚʘʥʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʯʥʦʩʪʽ ʧʨʷʤʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʚʠʜʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ. ʏʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʾ 

ʢʚʘʜʨʘʪʠʯʥʦʾ ʧʦʭʠʙʢʠ ʨʦʟʨʘʭʦʚʫʚʘʣʠʩʷ ʟʘ ʟʘʣʝʞʥʽʩʪʶ [74]:  
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f  ς ʯʘʩʪʠʥʥʘ ʧʦʭʽʜʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʥʝʧʨʷʤʦʛʦ ʚʠʤʽʨʫ ʧʦ 

-= jj mjX s);...1(  ʩʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ.  

ʅʝʧʨʷʤʝ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʪʨʘʪʠ ʧʦʚʽʪʨʷ ʤʘʻ ʚʽʜʥʦʩʥʫ ʧʦʭʠʙʢʫ 3,5 %. 

ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʥʝʧʨʷʤʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʯʘʩʪʠʥʦʢ ʩʢʣʘʣʘ 3 %. 
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2.4. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʩʪʝʥʜʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ 

ʩʝʧʘʨʘʪʦʨʽʚ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʧʘʨʘʪʦʨʽʚ ʩʪʠʩʥʫʪʠʭ ʛʘʟʽʚ ʜʣʷ ɻʊʋ ʚʠʢʦʨʠʩʪʘʥʦ 

ʥʘʩʪʫʧʥʠʡ ʧʽʜʭʽʜ: ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʨʦʪʦʯʥʦʾ ʯʘʩʪʠʥʠ ʩʝʧʘʨʘʪʦʨʽʚ ʧʨʦʚʦʜʠʣʦʩʴ 

ʥʘ ʩʪʝʥʜʘʭ ʫ ʚʠʛʣʷʜʽ ʚʽʜʢʨʠʪʠʭ ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʪʨʫʙ ʟ ʤʦʜʝʣʶʚʘʥʥʷʤ 

ʩʝʨʝʜʦʚʠʱʘ ʧʽʜʚʠʱʝʥʦʛʦ ʪʠʩʢʫ ʪʘ ʚ ʫʤʦʚʘʭ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ. ɺ ʦʩʪʘʥʥʴʦʤʫ 

ʚʠʧʘʜʢʫ ʧʨʦʚʦʜʠʚʩʷ ʧʝʨʝʨʘʭʫʥʦʢ ʰʚʠʜʢʦʩʪʝʡ ʪʝʯʽʡ ʚ ʧʨʦʪʦʯʥʠʭ ʯʘʩʪʠʥʘʭ 

ʩʝʧʘʨʘʪʦʨʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʠʩʢʫ. 

ʉʪʝʥʜ ʜʣʷ ʨʦʙʦʪʠ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ 

ʉʭʝʤʘ ʩʪʝʥʜʫ ʜʣʷ ʨʦʙʦʪʠ ʩʝʧʘʨʘʪʦʨʽʚ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ ʥʘʚʝʜʝʥʦ 

ʥʘ ʨʠʩ. 2.3. ɺʽʥ ʷʚʣʷʻ ʩʦʙʦʶ ʘʝʨʦʜʠʥʘʤʽʯʥʫ ʪʨʫʙʫ ʚʽʜʢʨʠʪʦʛʦ ʪʠʧʫ, 

ʟʘʙʝʟʧʝʯʝʥʫ ʟʘʩʦʙʘʤʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ [98].  

ʄʦʜʝʣʴʥʝ ʜʠʩʧʝʨʩʥʝ ʩʝʨʝʜʦʚʠʱʝ ʩʪʚʦʨʶʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ. ʇʦʚʽʪʨʷ 

ʯʝʨʝʟ ʚʠʪʨʘʪʦʤʽʨʥʠʡ ʢʦʣʝʢʪʦʨ 1 ʥʘʜʭʦʜʠʪʴ ʚ ʤʽʨʥʫ ʜʽʣʷʥʢʫ ʽ ʦʙʪʽʢʘʻ ʥʘʛʨʽʚʘʯ 

2, ʜʝ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʽʜʚʠʱʫʻʪʴʩʷ ʜʦ 20-50 oʉ. ɼʘʣʽ ʧʦʚʽʪʨʷ ʧʝʨʝʤʽʰʫʻʪʴʩʷ 

ʟ ʚʠʩʦʢʦʜʠʩʧʝʨʩʥʠʤ ʘʝʨʦʟʦʣʝʤ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʟ ʛʝʥʝʨʘʪʦʨʘ ʟ ʨʦʟʧʠʣʶʚʘʯʝʤ 3. 

ɺʠʪʨʘʪʘ ʚʠʩʦʢʦʜʠʩʧʝʨʩʥʦʛʦ ʘʝʨʦʟʦʣʶ (ʟ ʩʝʨʝʜʥʽʤ ʜʽʘʤʝʪʨʦʤ ʢʨʘʧʝʣʴ 1-3 ʤʢʤ) 

ʨʝʛʫʣʶʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʧʦʜʘʚʘʥʦʛʦ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ ʚʽʜ ʢʦʤʧʨʝʩʦʨʘ 17 ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ 16. ɺʠʪʨʘʪʘ ʧʦʚʽʪʨʷ ʯʝʨʝʟ ʜʽʣʷʥʢʫ 

ʨʝʛʫʣʶʻʪʴʩʷ ʟʘʩʣʽʥʢʦʶ 9, ʨʦʟʪʘʰʦʚʘʥʦʶ ʟʘ ʩʝʧʘʨʘʪʦʨʦʤ 10 ʪʘ ʥʘʛʥʽʪʘʯʦʤ 8. ʋ 

ʤʽʨʥʽʡ ʜʽʣʷʥʮʽ ʚʩʪʘʥʦʚʣʝʥʦ ʪʝʨʤʦʤʝʪʨ 15 ʽ ʧʨʦʙʦʟʘʙʽʨʥʠʢ ʫ ʚʠʛʣʷʜʽ ʪʨʫʙʢʠ 

ʧʦʚʥʦʛʦ ʪʠʩʢʫ 4. ɼʘʣʽ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʜʦʩʣʽʜʞʫʚʘʥʘ ʨʦʙʦʯʘ ʜʽʣʷʥʢʘ 

(ʩʝʧʘʨʘʪʦʨ) 10, ʚʭʽʜʥʠʡ ʽ ʚʠʭʽʜʥʠʡ ʧʘʪʨʫʙʢʠ ʷʢʦʛʦ ʟ'ʻʜʥʫʶʪʴʩʷ ʟ 

ʚʠʤʽʨʶʚʘʣʴʥʦʶ ʜʽʣʷʥʢʦʶ. ʇʝʨʝʧʘʜʠ ʪʠʩʢʽʚ ʥʘ ʢʦʣʝʢʪʦʨʽ 1 ʽ ʦʧʽʨ ʨʦʙʦʯʦʾ 

ʜʽʣʷʥʢʠ ʚʠʤʽʨʶʶʪʴʩʷ ʤʽʢʨʦʤʘʥʦʤʝʪʨʦʤ 5. ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʤʘʩʣʘ ʚ ʧʦʚʽʪʨʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʩʧʽʨʘʪʦʨ 7 ʟ ʘʣʦʥʞʘʤʠ ʽ ʪʦʨʩʽʦʥʥʽ 

ʘʥʘʣʽʪʠʯʥʽ ʚʘʛʠ 13. ɺʣʦʚʣʝʥʘ ʨʽʜʠʥʘ ʟʣʠʚʘʻʪʴʩʷ ʚ ʤʽʨʥʫ ʻʤʥʽʩʪʴ 12 ʧʦ ʧʘʪʨʫʙʢʫ 

11. ɺʠʧʨʦʙʦʚʫʚʘʥʽ ʩʝʧʘʨʘʪʦʨʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʞʦʨʩʪʢʫ ʦʩʥʦʚʫ.  
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ʈʠʩʫʥʦʢ 2.3 - ʉʭʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʝʧʘʨʘʪʦʨʽʚ ʛʘʟʫ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ  

 

ʉʪʝʥʜ ʜʣʷ ʨʦʙʦʪʠ ʟ ʧʽʜʚʠʱʝʥʠʤ ʪʠʩʢʦʤ 

ɺ ʅɼɯ "ʇʨʦʙʣʝʤ ʝʢʦʣʦʛʽʾ ʪʘ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ" ʅʋʂ ʟʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ 

ʫʯʘʩʪʽ ʘʚʪʦʨʘ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʽ ʟʤʦʥʪʦʚʘʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʩʪʝʥʜ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʧʘʨʘʪʦʨʽʚ ʛʘʟʫ ʩʝʨʝʜʥʴʦʛʦ ʪʠʩʢʫ (ʜʦ 5 ʄʇʘ). ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ 

ʩʪʝʥʜʫ ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ.2.4. ʉʪʝʥʜ ʟʘʙʝʟʧʝʯʫ ̒ ʦʪʨʠʤʘʥʥʷ ʤʦʜʝʣʴʥʦʛʦ 

ʜʚʦʬʘʟʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʩʪʫʧʥʠʭ ʧʘʨʘʤʝʪʨʽʚ: ʚʠʪʨʘʪʘ ʩʫʤʽʰʽ 5-20 ʛ/ʩ ʧʨʠ 

ʪʠʩʢʫ 2-4 ʄʇʘ; ʪʝʤʧʝʨʘʪʫʨʘ ʩʫʤʽʰʽ 20-100 Áʉ; ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʘʩʣʘ ʚ ʧʦʚʽʪʨʽ ʜʦ 

20 ʛ/ʤ3; ʜʠʩʧʝʨʩʥʠʡ ʩʢʣʘʜ ʢʨʘʧʝʣʴ 0,1-100 ʤʢʤ. 


