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ɸʅɸʃɯɿ ʉʋʏɸʉʅʀʍ ʊɽʍʅʆʃʆɻɯʁ  

ʉʆʂʆɺʆɻʆ ɺʀʈʆɹʅʀʎʊɺɸ 

 

ɺʝʧʨʻʚ ʅ.ɭ., 21ʉɻʄ 

ʂʝʨʽʚʥʠʢ ʂʶʨʯʝʚ ʉ.ɺ., ʜ.ʪ.ʥ., ʧʨʦʬ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 
 

ɸʥʦʪʘʮʽʷ ï ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʪʝʭʥʦʣʦʛʽʷ ʩʦʢʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʽʜʭʦʜʽʚ ʜʣʷ ʾʭ ʚʠʨʦʙʥʠʮʪʚʘ. 
 

ɺʠʨʦʙʥʠʮʪʚʦ ʩʦʢʽʚ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʣʶʜʠʥʠ. ɺʩʽ ʨʦʟʫʤʽʶʪʴ, 

ʱʦ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʫʚʘʪʠ ʚʽʪʘʤʽʥʠ, ʘ ʚ ʩʦʢʘʭ ʤʽʩʪʠʪʴʩʷ ʾʭ 

ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ. ʋ ʩʦʢʘʭ ʤʽʩʪʷʪʴʩʷ ʥʘʩʪʫʧʥʽ ʚʽʪʘʤʽʥʠ: ʚʽʪʘʤʽʥ ɿ, ʚʽʪʘʤʽʥ ʈ, 

ʬʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ, ʚʽʪʘʤʽʥ ɸ, ʢʘʨʦʪʠʥ. ʉʦʢʠ - ʥʝʦʙʭʽʜʥʘ ʽ ʥʝʟʘʤʽʥʥʘ 

ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ʞʠʚʣʝʥʥʷ ʣʶʜʝʡ ʚʩʴʦʛʦ ʩʚʽʪʫ. 

ʈʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʾ ʟʙʝʨʽʛʘʥʥʷ ʽ ʧʝʨʝʨʦʙʢʠ ʧʣʦʜʽʚ ʧʦʯʘʚʩʷ ʟʜʘʚʥʘ. 

ʉʧʦʯʘʪʢʫ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʥʘʡʧʨʦʩʪʽʰʽ ʤʝʪʦʜʠ: ʧʨʦʜʫʢʮʽʶ ʟʙʝʨʽʛʘʣʠ ʚ ʷʤʘʭ, 

ʣʴʦʭʘʭ, ʟʘʛʣʫʙʣʝʥʥʠʭ ʩʭʦʚʠʱʘʭ ʤʘʣʦʛʦ ʦʙ'ʻʤʫ, ʧʝʨʝʨʦʙʢʘ ʦʙʤʝʞʫʚʘʣʘʩʷ 

ʤʦʯʽʥʥʷʤ ʧʣʦʜʽʚ ʽ ʷʛʽʜ, ʤʘʨʠʥʫʚʘʥʥʷʤ, ʩʫʰʢʦʶ. 

ʇʦ ʤʽʨʽ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʙʫʣʠ ʚʧʨʦʚʘʜʞʝʥʽ ʫ 

ʚʠʨʦʙʥʠʮʪʚʦ ʪʘʢʽ ʧʨʦʛʨʝʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢ ʟʙʝʨʽʛʘʥʥʷ ʧʣʦʜʽʚ ʚ 

ʨʝʛʫʣʴʦʚʘʥʦʤʫ ʛʘʟʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (ʈɻʉ), ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʤʝʨʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʫʧʘʢʦʚʢʠ, ʬʘʩʫʚʘʥʥʷ ʽ ʪʝʧʣʦʠʟʦʣʷʮʽʾ ʧʨʦʜʫʢʮʽʾ ʽ ʽʥʰʝ. ʆʜʥʘʢ 

ʽʩʥʫʻ ʱʝ ʙʘʛʘʪʦ ʥʝʚʠʢʦʨʠʩʪʘʥʠʭ ʨʝʟʝʨʚʽʚ ʜʣʷ ʩʢʦʨʦʯʝʥʥʷ ʧʦʪʝʨʴʧʣʦʜʦʚ ʧʨʠ 

ʟʙʝʨʽʛʘʥʥʽ ʽ ʧʝʨʝʨʦʙʮʽ, ʘ ʪʘʢʞʝʩʦʭʨʘʥʝʥʠʷ ʧʣʦʜʦʦʚʦʯʝʚʦʾ ʧʨʦʜʫʢʮʽʾ ʚʠʩʦʢʦʾ 

ʷʢʦʩʪʽ. 

ʋ ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʦʜʫʢʮʽʾ ʟ ʬʨʫʢʪʽʚ ʽ ʦʚʦʯʽʚ ʚ ʋʢʨʘʾʥʽ ʚʝʜʫʯʝ ʤʽʩʮʝ 

ʥʘʣʝʞʠʪʴ ʩʦʢʘʤ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʟʜʽʡʩʥʠʪʠ 

ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

1. ʇʨʦʚʝʩʪʠ ʣʽʪʝʨʘʪʫʨʥʠʡ ʦʛʣʷʜ ʪʝʭʥʦʣʦʛʽʡ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʩʦʢʽʚ ʽ ʩʦʢʦʩʦʜʝʨʞʘʱʠʭ ʥʘʧʦʾʚ. 

2.  ɺʠʚʯʠʪʠ ʽ ʦʧʠʩʘʪʠ ʘʩʦʨʪʠʤʝʥʪ ʩʦʢʽʚ ʽ ʩʦʢʦʩʦʜʝʨʞʘʱʠʭ ʥʘʧʦʾʚ. 

3. ʈʦʟʛʣʷʥʫʪʠ ʪʝʭʥʦʣʦʛʽʶ ʽ ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ ʢʦʥʮʝʥʪʨʦʚʘʥʦʛʦ 

ʷʙʣʫʯʥʦʛʦ ʩʦʢʫ ʽ ʧʨʦʮʝʩʠ ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʩʦʢʽʚ. 

4.  ʆʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʫʤʦʚʠ ʽ ʪʝʨʤʽʥʠ ʟʙʝʨʽʛʘʥʥʷ ʩʦʢʽʚ 

5.  ɺʠʚʯʠʪʠ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʽ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ ʩʦʢʽʚ ʽ ʩʦʢʦʚʤʽʩʥʠʭ 

ʥʘʧʦʾʚ.    
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ʉʦʢʠ- ʮʝ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʽ ʽ ʦʚʦʯʝʚʽ ʥʘʧʦʾ, ʱʦ ʦʪʨʠʤʫʶʪʴʩʷ ʟ ʩʚʽʞʠʭ 

ʧʣʦʜʽʚ, ʷʛʽʜ ʽ ʦʚʦʯʽʚ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʽ ʩʦʢʠ: 

ʚʠʥʦʛʨʘʜʥʠʡ, ʷʙʣʫʯʥʠʡ, ʚʠʰʥʝʚʠʡ, ʩʣʠʚʦʚʠʡ; ʦʚʦʯʝʚʽ - ʪʦʤʘʪʥʠʡ ʽ 

ʤʦʨʢʚʷʥʠʡ.  

ʂʦʤʧʦʪʠ-ʮʝ ʜʝʩʝʨʪʥʽ ʧʨʦʜʫʢʪʠ ʟ ʧʣʦʜʽʚ ʽ ʷʛʽʜ, ʟʘʣʠʪʠʭ ʮʫʢʨʦʚʠʤ 

ʩʠʨʦʧʦʤ, ʛʝʨʤʝʪʠʯʥʦ ʫʢʫʧʦʨʝʥʥʠʝ ʚ ʪʘʨʫ ʽ ʤʠʥʫʣʽ ʪʝʨʤʽʯʥʫ ʦʙʨʦʙʢʫ. 

ʇʽʜʚʠʱʝʥʠʡ ʟʤʽʩʪ ʮʫʢʨʫ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʞʦʾ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʩʠʨʦʚʠʥʠ ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʢʦʤʧʦʪʽʚ ʨʦʙʣʷʪʴ ʾʭ ʮʽʥʥʠʤ ʚ ʭʘʨʯʦʚʦʤʫ ʚʽʜʥʦʰʝʥʥʽ. ʊʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʦ ʢʦʤʧʦʪʽʚ ʧʦʰʠʨʝʥʝ ʜʫʞʝ ʰʠʨʦʢʦ. ʂʦʤʧʦʪʠ ʚʠʨʦʙʣʷʶʪʴ 

ʤʘʡʞʝ ʟ ʚʩʽʭ ʚʠʜʽʚ ʧʣʦʜʽʚ ʽ ʷʛʽʜ. 

ʅʝʢʪʘʨʠʧʦʣʫʯʘʶʪ, ʟʤʽʰʫʶʯʠ ʬʨʫʢʪʦʚʠʡ ʩʽʢ, ʦʜʠʥ ʘʙʦ ʜʝʢʽʣʴʢʘ ʚʠʜʽʚ 

ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʩʦʢʽʚ ʘʙʦ ʧʶʨʝʦʙʨʘʟʥʠʝ ʾʩʪʽʚʥʽ ʯʘʩʪʠʥʠ ʩʪʠʛʣʠʭ ʽ ʩʚʽʞʠʭ 

ʬʨʫʢʪʽʚ ʟ ʚʦʜʦʶ, ʮʫʢʨʦʤ ʘʙʦ ʤʝʜʦʤ. ʏʘʩʪʢʘ ʤʘʩʠ ʬʨʫʢʪʦʚʦʛʦ ʩʦʢʫ ʧʦʚʠʥʥʘ 

ʩʢʣʘʜʘʪʠ ʥʝ ʤʝʥʰʝ ʟʘ 25-40%. ɯ ʚ ʩʦʢʫ ʽ ʚ ʥʘʧʦʾ ʜʦʧʫʩʢʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ 

ʤ'ʷʢʦʪʽ- ʮʝ ʟʚʠʯʘʡʥʦ ʚʢʘʟʘʥʝ ʥʘ ʫʧʘʢʦʚʮʽ ʧʦʨʫʯ ʟ ʾʭ ʥʘʟʚʦʶ. ʗʢʽʩʪʴ ʪʘʢʠʭ 

ʩʦʢʽʚ ʽ ʥʘʧʦʾʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʽʨʦʶ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʩʦʩʪʦʚʣʷʶʱʠʭ. 

ɸʩʦʨʪʠʤʝʥʪ ʩʦʢʽʚ ʽ ʢʦʤʧʦʪʽʚ: 

ʌʨʫʢʪʦʚʽ ʩʦʢʠ ʢʣʘʩʠʬʽʢʫʶʪʴ ʥʘ ʥʘʩʪʫʧʥʽ ʚʠʜʠ: 

- ʅʘʪʫʨʘʣʴʥʽ ʩʦʢʠ (ʟ ʤ'ʷʢʦʪʪʶ ʘʙʦ ʙʝʟ ʤ'ʷʢʦʪʽ) - ʮʝ ʩʦʢʠ ʙʝʟ ʜʦʙʘʚʦʢ. 

ɺʤʽʩʪ ʨʦʟʯʠʥʥʠʭ ʩʫʭʠʭ ʨʝʯʦʚʠʥ ʚ ʥʠʭ ʙʣʠʟʴʢʠʡ ʜʦ ʧʣʦʜʽʚ, ʟ ʷʢʠʭ ʚʦʥʠ 

ʚʠʛʦʪʦʚʣʝʥʽ. 

- ʉʦʢʠ ʟ ʜʦʙʘʚʢʘʤʠ (ʟ ʤ'ʷʢʦʪʪʶ ʘʙʦ ʙʝʟ ʤ'ʷʢʦʪʽ) - ʮʝ ʩʦʢʠ ʟ 

ʜʦʜʘʚʘʥʥʷʤ ʮʫʢʨʫ ʜʦ 25% (ʘʙʦ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʝʡ ʚ ʝʢʚʽʚʘʣʝʥʪʥʽʡ 

ʢʽʣʴʢʦʩʪʽ), ʚʽʪʘʤʽʥʽʚ, ʘʨʦʤʘʪʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʜʠʦʢʩʠʜʘ ʚʫʛʣʝʚʦʜʫ ʽ ʽʥʰ. 

- ʂʦʥʮʝʥʪʨʦʚʘʥʽ ʩʦʢʠ - ʩʦʢʠ, ʚ ʷʢʠʭ ʟʥʠʞʝʥʦ ʟʤʽʩʪ ʚʦʣʦʛʠ (ʬʽʟʠʯʥʠʤʠ 

ʤʝʪʦʜʘʤʠ) ʥʝ ʤʝʥʰ ʥʽʞ ʚʜʚʦʻ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʯʘʪʢʦʚʦʾ ʩʠʨʦʚʠʥʠ. 

ʉʦʢʠ ʙʝʟ ʤ'ʷʢʦʪʽ ʽ ʢʦʥʮʝʥʪʨʦʚʘʥʽ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʦʩʚʝʪʣʝʥʥʠʝ ʽ 

ʥʝʦʩʚʝʪʣʝʥʥʠʝ. 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʦʩʦʙʫ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʟʨʽʟʥʶʶʪʴ ʩʦʢʠ: 

ʆʩʚʝʪʣʝʥʥʠʝ - ʦʩʚʝʪʣʝʥʠʝ ʩʦʢʽʚ ʧʨʦʚʦʜʷʪʴ ʪʘʥʠʥʦʤ, ʞʝʣʘʪʠʥʦʤ, 

ʛʣʠʥʘʤʠ (ʙʝʥʪʦʥʠʪʦʤ), ʧʦʪʽʤ ʬʽʣʴʪʨʫʶʪʴ ʽ ʨʦʟʣʠʚʘʶʪʴ ʚ ʩʢʣʷʥʠʡ ʘʙʦ 

ʢʠʩʣʦʪʦʪʨʠʚʢʠʡ ʧʦʩʫʜ, ʧʘʩʪʝʨʠʟʫʶʪʴ. (ʧʨʦʟʦʨʽ); ʅʘʧʽʚʧʨʦʟʦʨʽ - 

ʥʘʧʽʚʧʨʦʟʦʨʽ ʩʦʢʠ ʧʽʩʣʷ ʧʨʝʩʫʚʘʥʥʷ ʧʽʜʜʘʶʪʴ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʶ ʘʙʦ 

ʚʽʜʩʪʦʶʚʘʥʥʶ. ʎʽ ʩʦʢʠ ʚ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ ʫʪʚʦʨʷʪʴ ʦʩʘʜʦʢ, ʜʦ ʥʠʭ 

ʚʽʜʥʦʩʷʪʴ: ʘʡʚʦʚʠʡ, ʩʣʠʚʦʚʠʡ, ʤʘʣʠʥʦʚʠʡ, ʧʦʣʫʥʠʯʥʠʡ ʽ ʽʥʰ.; ʅʝʧʨʦʟʦʨʽ 

(ʩʦʢʠ ʟ ʤ'ʷʢʦʪʪʶ) - ʩʦʢʠ ʟ ʤ'ʷʢʦʪʪʶ ʦʪʨʠʤʫʶʪʴ ʚʥʘʩʣʽʜʦʢ ʧʨʦʧʫʩʢʘʥʥʷ 

ʧʣʦʜʽʚ ʽ ʷʛʽʜ ʯʝʨʝʟ ʧʨʦʪʠʨʘʣʴʥʫ ʤʘʰʠʥʫ, ʙʝʟ ʬʽʣʴʪʨʫʚʘʥʥʷ ʽ ʧʦʜʘʣʴʰʦʾ 

ʦʙʨʦʙʢʠ. ɿ ʤ'ʷʢʦʪʪʶ ʚʠʧʫʩʢʘʶʪʴ ʩʦʢʠ: ʘʙʨʠʢʦʩʦʚʠʡ, ʤʘʥʜʘʨʠʥʦʚʠʡ, 
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ʧʝʨʩʠʢʦʚʠʡ, ʩʣʠʚʦʚʠʡ. 

ʂʦʥʮʝʥʪʨʦʚʘʥʽ - ʢʦʥʮʝʥʪʨʦʚʘʥʽ ʩʦʢʠ ʦʪʨʠʤʫʶʪʴ ʫʚʘʨʶʚʘʥʥʷʤ 

ʥʘʪʫʨʘʣʴʥʠʭ ʩʦʢʽʚ. ɺʦʥʠ ʤʽʩʪʷʪʴ ʜʦ 70% ʩʫʭʠʭ ʨʝʯʦʚʠʥ. 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʠʨʦʚʠʥʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʪʫʨʘʣʴʥʽ ʩʦʢʠ 

ʜʽʣʷʪʴ ʥʘ: 

1. ʆʨʜʠʥʘʨʥʽ (ʟ ʩʫʤʽʰʽ ʨʽʟʥʠʭ ʧʦʤʦʣʦʛʠʯʝʩʢʠʭ ʩʦʨʪʽʚ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ 

ʚʠʛʣʷʜʫ ʧʣʦʜʽʚ ʘʙʦ ʷʛʽʜ.); 

 2. ʄʘʨʦʯʥʽ (ʟ ʦʜʥʦʛʦ ʧʝʚʥʦʛʦ ʧʦʤʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʨʪʫ ʧʣʦʜʽʚ ʽ ʷʛʽʜ.); 

3. ʂʫʧʘʞʠʨʦʚʘʥʥʠʝ (ʜʦʜʘʚʘʥʥʷ ʽʥʰʠʭ ʩʦʢʽʚ ʜʦ ʦʩʥʦʚʥʦʛʦ). 

ɿʘ ʷʢʽʩʪʶ ʚʩʽ ʚʠʜʠ ʥʘʪʫʨʘʣʴʥʠʭ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ (ʬʨʫʢʪʦʚʠʭ) ʩʦʢʽʚ 

(ʢʨʽʤ ʩʦʢʽʚ ʟ ʤ'ʷʢʦʪʪʶ) ʜʽʣʷʪʴ ʥʘ: ʤʘʨʦʯʥʠʡ; ʚʠʱʠʡ; 1-ʛʦ ʩʦʨʪʠ. 

ʂʦʤʧʦʪʠ ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʦʶ ʭʘʨʯʦʚʦʶ ʮʽʥʥʽʩʪʶ ʦʩʦʙʣʠʚʦ: 

ʘʙʨʠʢʦʩʦʚʠʡ, ʘʣʠʯʦʚʠʡ, ʚʠʥʦʛʨʘʜʥʠʡ, ʩʣʠʚʦʚʠʡ, ʚʠʰʥʝʚʠʡ, ʤʘʣʠʥʦʚʠʡ, 

ʧʝʨʩʠʢʦʚʠʡ ʽ ʛʨʫʰʝʚʠʡ. 

ʂʦʤʧʦʪʠ ʜʽʣʷʪʴ ʥʘ ʪʘʢʽ ʚʠʜʠ: 

ɼʣʷ ʜʠʪʷʯʦʛʦ ʞʠʚʣʝʥʥʷ-ʮʽ ʢʦʤʧʦʪʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʟʚʠʯʘʡʥʠʭ 

ʩʦʢʽʚ ʪʠʤ, ʱʦ ʢʦʩʪʦʯʢʦʚʠʝ ʧʣʦʜʠ ʚʩʽʭ ʚʠʜʽʚ ʦʯʠʱʘʶʪʴ ʚʽʜ ʢʽʩʪʦʯʦʢ, ʘ 

ʩʝʤʝʯʝʢʦʚʠʝ ʧʣʦʜʠ ʟʚʽʣʴʥʷʶʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʥʘʩʽʥʥʻʚʦʛʦ ʛʥʽʟʜʘ, ʘʣʝ ʽ ʚʽʜ 

ʰʢʽʨʢʠ. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʮʠʭ ʢʦʤʧʦʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʦʙʽʨʥʫ ʩʠʨʦʚʠʥʫ, 

ʷʢʫ ʨʝʪʝʣʴʥʦ ʽʥʩʧʝʢʪʫʶʪʴ ʽ ʤʠʶʪʴ. 

ɼʣʷ ʜʽʻʪʠʯʥʦʛʦ ʞʠʚʣʝʥʥʷ-ʮʝ ʢʦʤʧʦʪʠ ʚʠʛʦʪʦʚʣʝʥʽ ʘʥʘʣʦʛʽʯʥʦ 

ʢʦʤʧʦʪʘʤ ʜʣʷ ʜʠʪʷʯʦʛʦ ʪʽʣʴʢʠ, ʟ ʪʽʻʶ ʚʽʜʤʽʥʥʽʩʪʶ, ʱʦ ʫʢʣʘʜʝʥʽ ʚ ʙʘʥʢʠ 

ʧʣʦʜʠ ʟʘʤʽʩʪʴ ʮʫʢʨʦʚʦʛʦ ʩʠʨʦʧʫ ʟʘʣʠʚʘʶʪʴ ʧʨʦʬʽʣʴʪʨʦʚʘʥʠʤ ʩʦʢʦʤ ʪʠʭ ʞʝ 

ʧʣʦʜʽʚ. 

ʂʦʤʧʦʪʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʩʫʤʽʰʽ ʮʽʣʦʛʦ ʘʙʦ ʥʘʨʽʟʘʥʠʭ ʧʣʦʜʽʚ 4-5 

ʚʠʜʽʚ ʩʠʨʦʚʠʥʠ. ʆʩʢʽʣʴʢʠ ʧʣʦʜʠ ʨʽʟʥʠʭ ʚʠʜʽʚ ʜʦʟʨʽʚʘʶʪʴ ʥʝ ʦʜʥʦʯʘʩʥʦ, ʪʦ 

ʧʦʨʷʜ ʟʽ ʩʚʽʞʦʶ ʩʠʨʦʚʠʥʦʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʥʩʝʨʚʦʚʘʥʽ ʫ ʚʝʣʠʢʽʡ ʪʘʨʽ 

ʟʘʣʠʪʽ 20%-ʥʠʤ ʮʫʢʨʦʚʠʤ ʩʠʨʦʧʦʤ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ, ʘ ʪʘʢʦʞ ʧʣʦʜʠ, 

ʟʘʤʦʨʦʞʝʥʽ ʨʦʟʩʠʧʦʤ ʽ ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʧʨʠ ʤʽʥʫʩ 180ʉ. 

ɯʩʥʫʻ ʪʨʠ ʪʦʚʘʨʥʠʭ ʩʦʨʪʠ ʢʦʤʧʦʪʽʚ- ʚʠʱʠʡ, ʧʝʨʰʠʡ ʽ ʩʪʦʣʦʚʠʡ. 

ʈʦʟʨʽʟʥʶʶʪʴʩʷ ʚʦʥʠ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʦʟʥʘʢʘʭ- ʟʦʚʥʽʰʥʴʦʤʫ ʚʠʛʣʷʜʫ, 

ʢʦʥʩʠʩʪʝʥʮʽʾ ʧʣʦʜʽʚ, ʷʢʦʩʪʽ ʩʠʨʦʧʫ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1.  ʇʨʦʮʝʩʠ ʽ ʘʧʘʨʘʪʠ. ʄʝʭʘʥʽʯʥʽ ʪʘ ʛʽʜʨʦʤʝʭʘʥʽʯʥʽ ʧʨʦʮʝʩʠ: 

ʇʽʜʨʫʯʥʠʢ / ɺ. ʉ. ɹʦʡʢʦ, ʂ. ʆ. ʉʘʤʦʡʯʫʢ, ɺ. ɻ. ʊʘʨʘʩʝʥʢʦ, ɺ. ʆ. 

ɺʝʨʭʦʣʘʥʮʝʚʘ, ʅ. ʆ. ʇʘʣʷʥʠʯʢʘ, ɭ. ɺ. ʄʠʭʘʡʣʦʚ,ʆ. ʆ. ʏʝʨʚʦʪʢʽʥʘ. ï ʂʠʾʚ 

: ʇʨʦʬʂʥʠʛʘ, 2021. ï 466 ʩ. 

http://elar.tsatu.edu.ua/bitstream/123456789/14736/1/%D0%9F%D1%96%D0%B4%D1%80%D1%83%D1%87%D0%BD%D0%B8%D0%BA%20%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D0%B8%20%D0%B2%20%D1%80%D0%B5%D0%BF%D0%BE%D0%B7%D0%B8%D1%82%D0%B0%D1%80%D1%96%D0%B9.pdf
http://elar.tsatu.edu.ua/bitstream/123456789/14736/1/%D0%9F%D1%96%D0%B4%D1%80%D1%83%D1%87%D0%BD%D0%B8%D0%BA%20%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D0%B8%20%D0%B2%20%D1%80%D0%B5%D0%BF%D0%BE%D0%B7%D0%B8%D1%82%D0%B0%D1%80%D1%96%D0%B9.pdf
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2. ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʛʘʣʫʟʽ. ʇʝʨʝʨʦʙʢʘ ʧʨʦʜʫʢʮʽʾ 

ʨʦʩʣʠʥʥʠʮʪʚʘ: ʧʦʩʽʙʥʠʢ-ʧʨʘʢʪʠʢʫʤ. / ʂ. ʆ. ʉʘʤʦʡʯʫʢ, ʉ. ɺ. ʂʶʨʯʝʚ, ɺ. ʌ. 

ʗʣʧʘʯʠʢ, ʅ. ʆ. ʇʘʣʷʥʠʯʢʘ, ɺ. ʆ. ɺʝʨʭʦʣʘʥʮʝʚʘ, ʆ. ʇ. ʃʦʤʝʡʢʦ. ʊɼɸʊʋ. ï 

ʄʝʣʽʪʦʧʦʣʴ: ʚʠʜʘʚʥʠʯʦ-ʧʦʣʽʛʨʘʬʽʯʥʠʡ ʮʝʥʪʨ çLuxè, 2020. ï 312 ʩ. 

3. ɺʝʧʨʻʚ ʅ.ɭ. ʉʧʦʩʦʙʠ ʦʪʨʠʤʘʥʥʷ ʢʦʥʮʝʥʪʨʦʚʘʥʦʛʦ ʩʦʢʘ. 

ʂʝʨʽʚʥʠʢ ɺʝʨʭʦʣʘʥʮʝʚʘ ɺ.ʆ.  // ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʤʘʛʽʩʪʨʘʥʪʽʚ ʪʘ 

ʩʪʫʜʝʥʪʽʚ. ʄʝʣʽʪʦʧʦʣʴ: ʊɼɸʊʋ, 2021. ʩ. 26-27. 

4. ʄʠʭʘʡʣʶʢ ɸ.ʆ.ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ ʩʦʢʘ. 

ʂʝʨʽʚʥʠʢ ɺʝʨʭʦʣʘʥʮʝʚʘ ɺ.ʆ. // ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʤʘʛʽʩʪʨʘʥʪʽʚ ʪʘ 

ʩʪʫʜʝʥʪʽʚ. ʄʝʣʽʪʦʧʦʣʴ: ʊɼɸʊʋ, 2021. ʩ. 48-49. 

5. ʊʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʛʘʣʫʟʽ: ʢʦʥʩʧʝʢʪ ʣʝʢʮʽʡ / ʂ. ʆ. 

ʉʘʤʦʡʯʫʢ, ʅ. ʆ. ʇʘʣʷʥʠʯʢʘ, ɺ. ʆ. ɺʝʨʭʦʣʘʥʮʝʚʘ: ʊɼɸʊʋ. ï ʄʝʣʽʪʦʧʦʣʴ: 

ʚʠʜʘʚʥʠʯʦ-ʧʦʣʽʛʨʘʬʽʯʥʠʡ ʮʝʥʪʨ çForward pressè, 2020. ï ʏ. 1. ï 255 ʩ. 

6. ʗʣʧʘʯʠʢ ɺ.ʌ. ʃʘʙʦʨʘʪʦʨʥʠʡ ʧʨʘʢʪʠʢʫʤ ʟ ʜʠʩʮʠʧʣʽʥʠ çʇʨʦʮʝʩʠ ʽ 

ʘʧʘʨʘʪʠè: ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. / ɺ.ʌ. ʗʣʧʘʯʠʢ, ʌ.ʖ. ʗʣʧʘʯʠʢ, ɺ.ʉ. 

ɹʦʡʢʦ, ʉ.ʌ. ɹʫʜʝʥʢʦ, ɺ.ʆ. ɺʝʨʭʦʣʘʥʮʝʚʘ, ɺ.ɻ.ʎʠʙ ï ʄʝʣʽʪʦʧʦʣʴ: 

ɺʠʜʘʚʥʠʯʠʡ ʙʫʜʠʥʦʢ ʄʝʣʽʪʦʧʦʣʴʩʴʢʦʾ ʤʽʩʴʢʦʾ ʜʨʫʢʘʨʥʽ, 2017. ï 275 ʩ. 

7. ʆʧʪʠʤʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʾ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʧʣʦʜʦʦʚʦʯʝʚʦʾ ʧʨʦʜʫʢʮʽʾ: 

ʄʦʥʦʛʨʘʬʽʷ / ɺ.ʌ. ʗʣʧʘʯʠʢ, ʅ.ʇ. ɿʘʛʦʨʢʦ, ʉ.ɺ. ʂʶʨʯʝʚ, ɺ.ɻ. ʊʘʨʘʩʝʥʢʦ, 

ʃ.ʄ. ʂʶʨʯʝʚʘ, ʉ.ʌ. ɹʫʜʝʥʢʦ, ʆ.ɺ. ɻʨʠʛʦʨʝʥʢʦ, ʄ.ɯ. ʉʪʨʫʯʘʻʚ, ɺ.ʆ. 

ɺʝʨʭʦʣʘʥʮʝʚʘ. ï ʄʝʣʽʪʦʧʦʣʴ: ɺʠʜʘʚʥʠʯʠʡ ʙʫʜʠʥʦʢ ʄʝʣʽʪʦʧʦʣʴʩʴʢʦʾ 

ʤʽʩʴʢʦʾ ʜʨʫʢʘʨʥʽ, 2018. ï 214 ʩ. 

 

 

 

 

https://drive.google.com/file/d/1HHuYQr91cfNZEhzP7E2dv76Ali0pMKgr/view?usp=sharing
https://drive.google.com/file/d/1HHuYQr91cfNZEhzP7E2dv76Ali0pMKgr/view?usp=sharing
http://www.tsatu.edu.ua/ophv/goto/http:/elar.tsatu.edu.ua/handle/123456789/13297
http://www.tsatu.edu.ua/ophv/goto/http:/elar.tsatu.edu.ua/handle/123456789/13309
https://drive.google.com/file/d/1_8cPoYWT5tKW5jne_ED-7mAu63dImYGI/view?usp=sharing
http://elar.tsatu.edu.ua/bitstream/123456789/4090/1/%D0%9B%D0%B0%D0%B1%D0%BE%D1%80%D0%B0%D1%82%D0%BE%D1%80%D0%BD%D0%B8%D0%B9%20%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D1%83%D0%BC%20%D0%B7%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D1%96%D0%BD%D0%B8%20%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D0%B8%20%D1%96%20%D0%B0%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%B8%202017.pdf
http://elar.tsatu.edu.ua/bitstream/123456789/4090/1/%D0%9B%D0%B0%D0%B1%D0%BE%D1%80%D0%B0%D1%82%D0%BE%D1%80%D0%BD%D0%B8%D0%B9%20%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D1%83%D0%BC%20%D0%B7%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D1%96%D0%BD%D0%B8%20%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D0%B8%20%D1%96%20%D0%B0%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%B8%202017.pdf
http://elar.tsatu.edu.ua/bitstream/123456789/4533/1/%D0%9C%D0%BE%D0%BD%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D1%96%D1%8F_%D0%97%D0%B0%D0%BC%D0%BE%D1%80%D0%BE%D0%B6%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F_%D0%B2_%D1%80%D0%B5%D0%BF%D0%BE%D0%B7%D0%B8%D1%82%D0%B0%D1%80%D1%96%D0%B9.PDF
http://elar.tsatu.edu.ua/bitstream/123456789/4533/1/%D0%9C%D0%BE%D0%BD%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D1%96%D1%8F_%D0%97%D0%B0%D0%BC%D0%BE%D1%80%D0%BE%D0%B6%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F_%D0%B2_%D1%80%D0%B5%D0%BF%D0%BE%D0%B7%D0%B8%D1%82%D0%B0%D1%80%D1%96%D0%B9.PDF
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ʆʉʆɹʃʀɺɯʉʊʔ ʈʆɿʈɸʍʋʅʂʋ ʊɽʍʅʆʃʆɻɯʏʅʆɰ ʃɯʅɯɰ 

ɺʀʈʆɹʅʀʎʊɺɸ ʄɸʂɸʈʆʅʅʀʍ ɺʀʈʆɹɯɺ  

ʄɸʃʆɰ ʇʆʊʋɾʅʆʉʊɯ 
 

ɻʫʙʘʨ ɭ.ɺ., 21ʄɹɻʄ 

ʂʝʨʽʚʥʠʢ ʉʘʤʦʡʯʫʢ ʂ.ʆ., ʜ.ʪ.ʥ., ʧʨʦʬ. 
 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 
 

ɸʥʦʪʘʮʽʷ ï ʧʨʦʚʝʜʝʥʦ ʘʣʛʦʨʠʪʤ ʨʦʟʨʘʭʫʥʢʫ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʢʘʨʦʥʥʠʭ ʚʠʨʦʙʽʚ ʜʣʷ ʤʘʣʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʤʘʣʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟ 

ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʢʘʨʦʥʥʠʭ ʚʠʨʦʙʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʙôʻʤʫ ʚʠʨʦʙʥʠʮʪʚʘ 

ʧʨʦʜʫʢʮʽʾ ʪʘ ʘʩʦʨʪʠʤʝʥʪʫ, ʚʨʘʭʦʚʫʶʪʴʩʷ ʬʘʢʪʦʨ ʢʫʧʽʚʝʣʴʥʦʛʦ ʧʦʧʠʪʫ 

ʥʘʩʝʣʝʥʥʷ ʥʘ ʧʨʦʜʫʢʮʽʶ [1]. 

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʤʘʢʘʨʦʥʥʠʭ ʚʠʨʦʙʽʚ ʚʠʙʠʨʘʻʪʴʩʷ 

ʪʝʭʥʦʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ, ʩʢʣʘʜʘʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ. 

ʆʩʦʙʣʠʚʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʤʘʢʘʨʦʥʥʠʭ ʚʠʨʦʙʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʤʘʻ 

çʨʦʟʙʽʞʥʠʡ ʧʦʪʽʢè ʧʦʩʪʘʯʘʥʥʷ ʩʠʨʦʚʠʥʠ ʚʽʜ ʝʪʘʧʫ ʜʦ ʝʪʘʧʫ. ʊʦʙʪʦ ʟʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʩʠʨʦʚʠʥʠ ʟʤʽʥʶʻ, ʷʢ ʦʙôʻʤ ʩʠʨʦʚʠʥʠ (Gʩ) ʪʘʢ ʽ ʧʝʨʚʠʥʥʫ 

ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʣʽʥʽʾ (Qʣ). 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʣʽʥʽʾ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ 

ʧʝʨʝʨʦʙʢʠ ʩʠʨʦʚʠʥʠ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʦʙ`ʻʤ ʩʠʨʦʚʠʥʠ (
iʩ

G ), ʯʘʩ ʨʦʙʦʪʠ 

ʤʘʰʠʥ (
it
t) ʪʘ ʢʽʣʴʢʽʩʪʴ ʟʘʡʥʷʪʠʭ ʥʘ ʝʪʘʧʽ ʤʘʰʠʥ [1]. 

ʌʘʢʪʠʯʥʠʡ ʯʘʩ ʨʦʙʦʪʠ ʣʽʥʽʾ, ʬ
t  ʛʦʜ., ʚʠʟʥʘʯʠʤʦ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʬ ʟʤ ʨ ʪ
,t t t t= - -      (1) 

ʜʝ 
ʟʤ
t  - ʯʘʩ ʟʤʽʥʠ, ʛʦʜ.: 

     
ʨ
t- ʯʘʩ ʨʫʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʛʦʜ.; 

     
ʪ
t - ʯʘʩ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʛʦʜ.: 

ʇʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʣʽʥʽʾ ʟʘ ʝʪʘʧʘʤʠ ʟʤʽʥʠ ʦʙôʻʤʫ ʩʠʨʦʚʠʥʠ Qʣ, 

ʢʛ/ʛʦʜ., ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʽ

ʣ ,

ʽ

G
Q ,

t
=                                                       (2) 

ʜʝ Gi ï ʤʘʩʘ ʩʠʨʦʚʠʥʠ, ʱʦ ʧʽʜʣʷʛʘʻ ʧʝʨʝʨʦʙʮʽ ʥʘ -̔ʪʦʤʫ ʝʪʘʧʽ, ʢʛ; 

    
,t̔ - ʦʨʽʻʥʪʦʚʥʠʡ ʬʘʢʪʠʯʥʠʡ ʯʘʩ ʨʦʙʦʪʠ ʤʘʰʠʥʠ ʥʘ -̔ʪʦʤʫ ʝʪʘʧʽ, 

ʛʦʜ. 

ɺʽʨʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ ʯʘʩʫ ʨʦʙʦʪʠ ʤʘʰʠʥʠ ʟʘ ʝʪʘʧʘʤʠ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʧʝʨʝʚʽʨʢʦʶ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʽ ʽ

ʪ ʪ

ʬ ʪ
i 1 i 1

,t t t
= =

= +ä ä                                                   (3) 

ʧʨʠ ʫʤʦʚʽ                
ʽ

ʪ

ʪ
i 1

,t t
=

<ä                                                   (4) 

ʆʨʽʻʥʪʦʚʥʠʡ ʬʘʢʪʠʯʥʠʡ ʯʘʩ ʨʦʙʦʪʠ ʤʘʰʠʥʠ ʥʘ -̔ʪʦʤʫ ʝʪʘʧʽ 

ʚʠʟʥʘʯʠʤʦ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʬ,

ʽ

ʧ
,

N

t
t

Ö
=                                                      (4) 

ʜʝ ʬt  - ʬʘʢʪʠʯʥʠʡ ʯʘʩ ʨʦʙʦʪʠ ʣʽʥʽʾ, ʛʦʜ.; 

      n ï ʢʽʣʴʢʽʩʪʴ ʤʘʰʠʥ ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʦʤʫ ʝʪʘʧʽ, ʰʪ.; 

      N ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʤʘʰʠʥ, ʰʪ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʤʘʰʠʥʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʢʦʰʪʫʶʪʴ ʜʦʨʦʛʦ, 

ʜʫʞʝ ʚʘʞʣʠʚʦ ʧʽʜʙʽʨ ʾʭ ʟʘ ʧʨʦʧʫʩʢʥʦʶ ʟʜʘʪʥʽʩʪʶ ʟʨʦʙʠʪʠ, ʷʢ ʥʘʡʪʦʯʥʽʰʝ. 

ʂʽʣʴʢʽʩʪʴ ʤʘʰʠʥ ʚ ʣʽʥʽʾ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʢʨʝʤʦʾ ʦʧʝʨʘʮʽʾ n, ʰʪ., 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʽ

ʽ

ʣ

ʤ

Q
n ,

Q
=                                                   (5)  

ʜʝ ̔
ʣ

Q ï ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʣʽʥʽʾ ʧʦ ʝʪʘʧʘʭ, ʢʛ/ʛʦʜ.; 

    
ʤ̔

Q  ï ʧʘʩʧʦʨʪʥʘ ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʤʘʰʠʥʠ, ʢʛ/ʛʦʜ.; 

ʇʨʠ ʨʦʟʤʽʱʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠ 

ʥʘʩʪʫʧʥʽ ʥʦʨʤʠ ʧʨʦʭʦʜʽʚ ʽ ʚʽʜʩʪʘʥʝʡ: 

- ʧʨʦʭʦʜʠ ʤʽʞ ʨʷʜʘʤʠ ʦʙʣʘʜʥʘʥʥʷ ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʪʦʢʽʚ ʣʶʜʝʡ ʽ ʚʘʥʪʘʞʽʚ, ʛʘʙʘʨʠʪʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽ 

ʚʘʥʪʘʞʽʚ, ʥʘʧʨʷʤʠ ʨʫʭʫ ʚʘʥʪʘʞʽʚ; 

- ʦʩʥʦʚʥʽ ʧʨʦʭʦʜʠ ʚ ʤʽʩʮʷʭ ʧʦʩʪʽʡʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʣʶʜʝʡ - 

ʰʠʨʠʥʦʶ ʥʝ ʤʝʥʰʝ ʟʘ 2 ʤ; 

- ʧʨʦʭʦʜʠ ʤʽʞ ʤʘʰʠʥʘʤʠ ʽ ʘʧʘʨʘʪʘʤʠ, ʘ ʪʘʢʦʞ ʤʽʞ ʘʧʘʨʘʪʘʤʠ ʽ 

ʩʪʽʥʘʤʠ ʧʨʠʤʽʱʝʥʴ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʨʫʛʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ - ʥʝ ʤʝʥʰʝ 

ʟʘ 1 ʤ, ʧʨʠ ʧʝʨʽʦʜʠʯʥʽʡ ʧʝʨʝʚʽʨʮʽ ʽ ʨʝʛʫʣʶʚʘʥʥʽ - ʥʝ ʤʝʥʰʝ ʟʘ 0,8 ʤ [2]. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʉʘʤʦʡʯʫʢ ʂ.ʆ. ʊʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʾ ʽ 

ʤʘʢʘʨʦʥʥʦʾ ʛʘʣʫʟʽ: ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ / ʂ.ʆ. ʉʘʤʦʡʯʫʢ, ɺ.ʆ. ʆʣʝʢʩʽʻʥʢʦ, 

ʅ.ʆ. ʇʘʣʷʥʠʯʢʘ., ɺ.ʌ. ʗʣʧʘʯʠʢ ï ʂʠʾʚ: ʇʨʦʬʂʥʠʛʘ, 2021. ð 372 ʩ.: ʽʣ. 

2. ɺʘʥʜʘʢʫʨʦʚʘ ʅ.ʀ. ʊʝʭʥʦʣʦʛʠʷ, ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʤʘʢʘʨʦʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ʅ.ʀ. ɺʘʥʜʘʢʫʨʦʚʘ, ɺ.ʖ. 

ɹʦʛʝʨ. ʂʝʤʝʨʦʚʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ï ʂʝʤʝʨʦʚʦ, 2007. ï 121. 

http://elar.tsatu.edu.ua/bitstream/123456789/13890/1/1.pdf
http://elar.tsatu.edu.ua/bitstream/123456789/13890/1/1.pdf
http://elar.tsatu.edu.ua/bitstream/123456789/13890/1/1.pdf
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ʆʉʆɹʃʀɺʆʉʊɯ ɺʀʈʆɹʅʀʎʊɺɸ ʉʆʂɯɺ 
 

ʃʫʛʘʥʩʴʢʠʡ  ʆ.ɺ., 41ɻʄ 
ʂʝʨʽʚʥʠʢ ʂʶʨʯʝʚ ʉ.ɺ., ʜ.ʪ.ʥ., ʧʨʦʬ. 
 
ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 
 
ɸʥʦʪʘʮʽʷ ï ʨʦʟʛʣʷʥʫʪʦ ʚʠʨʦʙʥʠʮʪʚʦ ʩʦʢʽʚ, ʪʘ ʩʠʨʦʚʠʥʘ ʥʝʦʙʭʽʜʥʘ 

ʜʣʷ ʷʢʽʩʪʥʦʛʦ ʚʠʦʙʥʠʮʪʚʘ 
 
ʉʠʨʦʚʠʥʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ, ʜʘʻ ʧʦʜʽʣ ʩʦʢʽʚ 

ʥʘ: ʬʨʫʢʪʦʚʽ, ʦʚʦʯʝʚʽ, ʬʨʫʢʪʦʚʦ-ʦʚʦʯʝʚʽ (ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʬʨʫʢʪʦʚʦʾ 
ʩʠʨʦʚʠʥʠ) ʽ ʦʚʦʯʝ-ʬʨʫʢʪʦʚʽ (ʦʩʥʦʚʫ ʷʢʠʭ ʩʪʘʥʦʚʣʷʪʴ ʦʚʦʯʽ). ɿʘ ʢʽʣʴʢʽʩʪʶ 
ʚʠʜʽʚ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʧʣʦʜʽʚ ʚʦʥʠ ʙʫʚʘʶʪʴ ʤʦʥʦʩʦʢʘʤʠ (ʧʨʦʩʪʠʤʠ), ʪʽ, ʷʢʽ 
ʩʪʚʦʨʝʥʽ ʟ ʦʜʥʦʛʦ ʚʠʜʫ, ʽ ʢʫʧʘʞʦʚʘʥʠʤʠ (ʟʤʽʰʘʥʠʤʠ) ï ʟʽ ʩʫʢʫʧʥʦʩʪʽ ʜʚʦʭ-
ʪʨʴʦʭ ʽ ʙʽʣʴʰʝ ʚʠʜʽʚ. ʂʽʣʴʢʽʩʪʴ ʟʘʚʠʩʣʠʭ ʯʘʩʪʦʢ, ʘ ʚʽʜʪʘʢ ʽ ʟʦʚʥʽʰʥʽ 
ʧʘʨʘʤʝʪʨʠ ʧʨʦʜʫʢʪʫ ʜʽʣʷʪʴ ʩʦʢʠ ʥʘ ʪʽ, ʷʢʽ ʟ ʤôʷʢʦʪʪʶ, ʽ ʪʽ, ʷʢʽ ʙʝʟ.  

ʉʦʢʠ ʟ ʤôʷʢʦʪʪʶ ʤʘʶʪʴ ʚʠʛʣʷʜ ʧʨʦʪʝʨʪʦʾ ʛʦʤʦʛʝʥʽʟʦʚʘʥʦʾ ʤʘʩʠ, ʷʢʘ, 
ʟʘʟʚʠʯʘʡ, ʨʦʟʙʘʚʣʝʥʘ ʮʫʢʨʦʚʠʤ ʩʠʨʦʧʦʤ. ʉʶʜʠ ʪʘʢʦʞ ʥʘʣʝʞʘʪʴ ʪʘʢ ʟʚʘʥʽ 
ʨʽʜʢʽ ʧʣʦʜʠ (ʜʦʙʨʝ ʧʦʜʨʽʙʥʝʥʘ ʤʘʩʘ ʧʣʦʜʽʚ + ʪʨʦʭʠ ʮʫʢʨʦʚʦʛʦ ʩʠʨʦʧʫ).  

ʉʦʢʠ ʙʝʟ ʤôʷʢʦʪʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʙʫʚʘʶʪʴ ʦʩʚʽʪʣʝʥʠʤʠ, ʧʨʦʟʦʨʠʤʠ ʽ 
ʥʝʦʩʚʽʪʣʝʥʠʤʠ, ʢʘʣʘʤʫʪʥʠʤʠ (ʟ ʜʦʤʽʰʢʘʤʠ). ʎʝ ʢʣʽʪʠʥʥʠʡ ʧʣʦʜʦʚʠʡ ʩʽʢ, 
ʦʪʨʠʤʘʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʝʩʫ ʘʙʦ ʧʽʜ ʜʠʬʫʟʽʡʥʠʤ ʚʧʣʠʚʦʤ. ʇʨʠ 
ʚʠʛʦʪʦʚʣʝʥʥʽ ʥʝʧʨʦʟʦʨʦʛʦ ʧʨʦʜʫʢʪʫ ʛʨʫʙʽ ʟʘʚʠʩʣʽ ʯʘʩʪʠʥʢʠ ʚʽʜʦʢʨʝʤʣʶʶʪʴ 
ʤʝʭʘʥʽʯʥʦ.  

ʑʦʙ ʦʪʨʠʤʘʪʠ ʧʨʦʟʦʨʠʡ, ʚʠʢʦʥʫʶʪʴ ʦʩʚʽʪʣʝʥʥʷ ʽ ʬʽʣʴʪʨʘʮʽʶ. ɿʘ 
ʧʦʞʠʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʝʨʰʽ ʜʝʱʦ ʧʦʩʪʫʧʘʶʪʴʩʷ ʜʨʫʛʠʤ. 
ʅʘʡʙʽʣʴʰ ʷʢʽʩʥʠʤʠ ʻ ʤʘʨʦʯʥʽ ʩʦʢʠ, ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʷʢʠʭ ʙʝʨʫʪʴ ʜʦʙʽʨʥʽ 
ʩʦʨʪʠ. ɺʦʥʠ ʞ ʻ ʽ ʥʘʡʜʦʨʦʞʯʠʤʠ. ɺ ʦʩʥʦʚʽ ʦʜʥʽʻʾ ʟ ʛʦʣʦʚʥʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡ 
ʣʝʞʠʪʴ ʚʠʨʦʙʥʠʯʘ ʪʝʭʥʦʣʦʛʽʷ (ʪʝ, ʷʢ ʚʠʛʦʪʦʚʣʷʶʪʴ ʩʦʢʠ, ʚʧʣʠʚʘʻ ʥʘ ʾʭ 
ʨʽʟʥʦʚʠʜʠ). ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʝʾ, ʽʩʥʫʶʪʴ ʩʦʢʠ ʧʨʷʤʦʛʦ ʚʽʜʞʠʤʫ, ʬʨʝʰʽ, 
ʚʽʜʥʦʚʣʝʥʽ, ʢʦʥʮʝʥʪʨʦʚʘʥʽ ʪʘ ʜʠʬʫʟʽʡʥʽ.  

ʉʦʢʠ ʧʨʷʤʦʛʦ ʚʽʜʞʠʤʫ- ʮʝ ʩʚʽʞʦʚʽʜʪʠʩʥʝʥʠʡ ʧʨʦʜʫʢʪ ʟʽ ʩʚʽʞʠʭ, 
ʟʨʽʣʠʭ, ʙʝʟ ʩʣʽʜʽʚ ʧʩʫʚʘʥʥʷ ʧʣʦʜʽʚ, ʷʢʠʡ ʧʨʦʡʰʦʚ ʢʦʥʩʝʨʚʫʚʘʥʥʷ ʪʘ 
ʫʧʘʢʦʚʘʥʠʡ ʟ ʤʝʪʦʶ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʝʞʝʥʥʷ. ʂʦʥʩʝʨʚʘʮʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ 
ʪʽʣʴʢʠ ʬʽʟ. ʩʧʦʩʦʙʦʤ (ʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ). ɿʘʟʚʠʯʘʡ ʚʠʛʣʷʜʘʻ ʷʢ ʥʝʪʨʠʚʘʣʝ 
ʥʘʛʨʽʚʘʥʥʷ (ʧʘʩʪʝʨʠʟʘʮʽʷ/ʩʪʝʨʠʣʽʟʘʮʽʷ). ɼʣʷ ʩʦʢʽʚ ʧʨʷʤʦʛʦ ʚʽʜʞʠʤʫ ʙʝʨʫʪʴ 
ʣʠʰʝ ʧʣʦʜʠ ʟʽ ʩʚʦʛʦ ʨʝʛʽʦʥʫ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʨʦʞʘʶ. ʎʝ ʦʙʫʤʦʚʣʶʻ ʜʝʷʢʽ 
ʦʙʤʝʞʝʥʥʷ ʚʠʨʦʙʥʠʢʘʤ ʽ ʥʝʚʝʣʠʢʠʡ ʘʩʦʨʪʠʤʝʥʪ ʜʣʷ ʩʧʦʞʠʚʘʯʘ.  

ʌʨʝʰʽ (ʩʚʽʞʦʚʠʪʠʩʥʝʥʽ ʩʦʢʠ),ʪʦʙʪʦ  ʥʝ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʨʦʤʠʩʣʦʚʦʾ 
ʧʝʨʝʨʦʙʢʠ ʽ ʢʦʥʩʝʨʚʫʚʘʥʥʷ. ɰʭ ʚʞʠʚʘʶʪʴ ʧʨʷʤʦ ʧʽʩʣʷ ʚʽʜʞʠʤʫ ʡ ʚʚʘʞʘʶʪʴ 
ʥʘʡʢʦʨʠʩʥʽʰʠʤʠ. ɿ ʮʠʤ ʤʦʞʥʘ ʷʢ ʧʦʛʦʜʠʪʠʩʷ, ʪʘʢ ʽ ʥʽ. ʇʨʦ ʤʘʢʩʠʤʘʣʴʥʫ 
ʢʦʨʠʩʪʴ ʬʨʝʰʽʚ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʚʦʥʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟʽ 
ʩʪʠʛʣʠʭ ʥʝ ʟʽʧʩʦʚʘʥʠʭ ʧʣʦʜʽʚ, ʟʽʙʨʘʥʠʭ ʫ ʧʝʨʽʦʜ ʫʨʦʞʘʶ ʚ ʝʢʦʣʦʛʽʯʥʦʤʫ 
ʤʽʩʮʽ.  
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ʗʢʱʦ ʞ ʷʢʽʩʪʴ ʩʠʨʦʚʠʥʠ ʩʫʤʥʽʚʥʘ, ʧʦʩʪʘʚʣʷʻʪʴʩʷ ʚʦʥʘ ʟ ʜʘʣʝʢʠʭ 
ʢʨʘʾʚ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʚʝʟʝʥʥʷ, ʟʙʝʨʽʛʘʻʪʴʩʷ ʜʦʚʛʠʡ ʯʘʩ ʥʘ ʩʢʣʘʜʘʭ, 
ʪʘ ʱʝ ʚʠʧʠʪʠ ʪʘʢʠʡ ʩʽʢ ʥʝ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ, ʧʨʦ ʣʽʜʝʨʩʪʚʦ ʽ ʤʦʚʠ 
ʙʫʪʠ ʥʝ ʤʦʞʝ.  

ɼʠʬʫʟʽʡʥʠʡ ʧʨʦʜʫʢʪ ʤʦʞʝ ʧʽʜʜʘʚʘʪʠʩʷ ʢʦʥʮʝʥʪʨʫʚʘʥʥʶ ʟ 
ʧʦʜʘʣʴʰʠʤ ʚʽʜʥʦʚʣʝʥʥʷʤ. ʂʽʣʴʢʽʩʪʴ ʨʦʟʯʠʥʥʠʭ ʩʫʭʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʥʴʦʤʫ 
ʤʘʻ ʙʫʪʠ ʥʝ ʤʝʥʰʦʶ, ʥʽʞ ʫ ʚʽʜʥʦʚʣʝʥʦʤʫ ʚʠʜʽ. ʂʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʦ 
ʚʨʘʭʦʚʫʚʘʪʠ ʩʧʝʮʠʬʽʢʫ ʧʨʦʮʝʩʫ, ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚʠʧʘʨʶʚʘʥʥʷ ʧʨʦʭʦʜʠʣʦ 
ʚ ʪʨʠ ʮʠʢʣʠ, ʪʦ ʽ ʚʽʜʥʦʚʣʶʚʘʪʠ ʥʝʦʙʭʽʜʥʦ ʪʨʠʯʽ. 

 ʗʢʱʦ ʪʦʯʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʤʦʞʥʘ 
ʦʪʨʠʤʘʪʠ 100 %-ʡ ʩʽʢ, ʥʽʯʠʤ ʥʝ ʛʽʨʰʠʡ ʥʽ ʟʘ ʩʤʘʢʦʤ, ʥʽ ʟʘ ʷʢʽʩʪʶ ʚʽʜ 
ʬʨʝʰʫ. ʂʦʥʮʝʥʪʨʦʚʘʥʽ. ʑʦʙ ʩʪʚʦʨʠʪʠ ʪʘʢʠʡ ʚʠʜ ʧʨʦʜʫʢʮʽʾ, ʟʽ 
ʩʚʽʞʦʚʠʪʠʩʥʝʥʦʛʦ ʩʦʢʫ ʧʦʪʨʽʙʥʦ ʯʘʩʪʢʦʚʦ ʟʘʙʨʘʪʠ ʚʦʜʫ, ʱʦ ʤʦʞʣʠʚʦ 
ʟʨʦʙʠʪʠ ʪʨʴʦʤʘ ʩʧʦʩʦʙʘʤʠ: - ʚʠʧʘʨʶʚʘʥʥʷ. ʇʝʨʝʜʙʘʯʘʻ ʚʘʢʫʫʤʥʝ 
ʥʘʛʨʽʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚ ʩʧʝʮ. ʚʘʥʥʘʭ ʙʝʟ ʜʦʚʝʜʝʥʥʷ ʜʦ ʢʠʧʽʥʥʷ (ʢʠʧʽʥʥʷ 
ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʢʦʨʠʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ). ʅʘ ʚʠʭʦʜʽ ʟôʷʚʣʷʻʪʴʩʷ ʪʷʛʫʯʘ 
ʤʘʩʘ, ʱʦ ʥʘʛʘʜʫʻ ʟʘ ʢʦʥʩʠʩʪʝʥʮʽʻʶ ʪʷʛʫʯʝ ʚʘʨʝʥʥʷ; - ʚʠʤʦʨʦʞʫʚʘʥʥʷ. 
ɸʥʘʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʟ ʦʜʥʽʻʶ ʚʽʜʤʽʥʥʽʩʪʶ: ʪʫʪ ʟʘʜʽʶʶʪʴ ʥʝ ʚʠʩʦʢʽ, ʘ ʥʠʟʴʢʽ 
ʪʝʤʧʝʨʘʪʫʨʠ; - ʤʝʤʙʨʘʥʥʠʡ ʤʝʪʦʜ. ɼʣʷ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʤʝʤʙʨʘʥʫ ʟ ʜʨʽʙʥʠʤʠ ʦʪʚʦʨʘʤʠ, ʯʝʨʝʟ ʷʢʽ ʧʨʦʭʦʜʠʪʴ ʚʦʜʘ, ʘʣʝ ʥʝ ʙʽʣʴʰʽ ʟʘ 
ʨʦʟʤʽʨʦʤ ʤʦʣʝʢʫʣʠ ʽʥʰʠʭ ʩʢʣʘʜʥʠʢʽʚ ʤʘʩʠ. 

ɿʘʟʚʠʯʘʡ ʢʦʥʮʝʥʪʨʘʪʠ ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʦʧʦʚʥʶʚʘʪʠ ʮʫʢʨʦʤ ʘʙʦ 
ʽʥʰʠʤʠ ʧʽʜʩʦʣʦʜʞʫʚʘʯʘʤʠ. ɰʭ ʩʤʘʢ, ʷʢʱʦ ʙʨʘʪʠ ʥʘʚʽʪʴ ʦʜʠʥ ʚʠʜ ʩʠʨʦʚʠʥʠ, 
ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ, ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʢʫ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʢʨʘʾʥʠ ʽ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʩʦʨʪʽʚ. ʊʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʩʪʘʥʦʚʠʪʴ 6-12 ʤʽʩʷʮʽʚ ʟ 
ʦʙʦʚôʷʟʢʦʚʠʤ ʜʦʪʨʠʤʘʥʥʷʤ ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ. ɺʽʜʥʦʚʣʝʥʥʷ ʪʘ 
ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ ʥʘʙʫʣʠ ʥʘʡʰʠʨʰʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟ-ʧʦʤʽʞ ʽʥʰʠʭ 
ʩʧʦʩʦʙʽʚ ʩʪʚʦʨʝʥʥʷ ʥʘʧʦʾʚ ʯʝʨʝʟ ʥʠʟʢʫ ʧʦʟʠʪʠʚʥʠʭ ʘʩʧʝʢʪʽʚ. ɼʦ ʧʝʨʝʚʘʛ 
ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘʣʝʞʘʪʴ ʾʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʽ ʩʚʽʞʦʾ ʩʠʨʦʚʠʥʠ, 
ʤʘʢʩʠʤʘʣʴʥʝ ʟʙʝʨʝʞʝʥʥʷ ʚʽʪʘʤʽʥʽʚ ʪʘ ʽʥʰʠʭ ʢʦʨʠʩʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ 
ʟʨʫʯʥʽ ʟʙʝʨʽʛʘʥʥʷ ʡ ʧʝʨʝʚʝʟʝʥʥʷ, ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ ʚʽʜ ʟʛʫʙʥʠʭ ʟʦʚʥʽʰʥʽʭ 
ʬʘʢʪʦʨʽʚ, ʟʘʚʜʷʢʠ ʚʘʢʫʫʤʥʦʤʫ ʫʧʘʢʫʚʘʥʥʶ.  

ʉʝʨʝʜ ʧʣʶʩʽʚ ʚʽʜʥʦʚʣʝʥʦʾ: ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʝ ʦʯʠʱʝʥʦʾ ʚʦʜʠ, 
ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʧʘʢʫʚʘʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʨʝʘʣʽʟʘʮʽʻʶ, ʧʦʣʽʧʰʝʥʝ 
ʟʙʝʨʝʞʝʥʥʷ ʚʽʪʘʤʽʥʽʚ. ʉʘʤʝ ʟʘʚʜʷʢʠ ʜʚʦʤ ʮʠʤ ʪʝʭʥʦʣʦʛʽʷʤ ʨʽʟʥʦʤʘʥʽʪʥʽ 
ʩʦʢʠ ʜʦʩʪʫʧʥʽ ʩʧʦʞʠʚʘʯʝʚʽ ʚ ʙʫʜʴ-ʷʢʫ ʧʦʨʫ ʨʦʢʫ. 

 
ʃʽʪʝʨʘʪʫʨʘ: 
1. ʇʨʦʮʝʩʠ ʽ ʘʧʘʨʘʪʠ. ʄʝʭʘʥʽʯʥʽ ʪʘ ʛʽʜʨʦʤʝʭʘʥʽʯʥʽ ʧʨʦʮʝʩʠ: 

ʇʽʜʨʫʯʥʠʢ / ɺ. ʉ. ɹʦʡʢʦ, ʂ. ʆ. ʉʘʤʦʡʯʫʢ, ɺ. ɻ. ʊʘʨʘʩʝʥʢʦ, ɺ. ʆ. 
ɺʝʨʭʦʣʘʥʮʝʚʘ, ʅ. ʆ. ʇʘʣʷʥʠʯʢʘ, ɭ. ɺ. ʄʠʭʘʡʣʦʚ,ʆ. ʆ. ʏʝʨʚʦʪʢʽʥʘ. ï ʂʠʾʚ 
: ʇʨʦʬʂʥʠʛʘ, 2021. ï 466 ʩ. 

2.  ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʛʘʣʫʟʽ. ʇʝʨʝʨʦʙʢʘ ʧʨʦʜʫʢʮʽʾ 
ʨʦʩʣʠʥʥʠʮʪʚʘ: ʧʦʩʽʙʥʠʢ-ʧʨʘʢʪʠʢʫʤ. / ʂ. ʆ. ʉʘʤʦʡʯʫʢ, ʉ. ɺ. ʂʶʨʯʝʚ, ɺ. ʌ. 
ʗʣʧʘʯʠʢ, ʅ. ʆ. ʇʘʣʷʥʠʯʢʘ, ɺ. ʆ. ɺʝʨʭʦʣʘʥʮʝʚʘ, ʆ. ʇ. ʃʦʤʝʡʢʦ. ʊɼɸʊʋ. ï 
ʄʝʣʽʪʦʧʦʣʴ: ʚʠʜʘʚʥʠʯʦ-ʧʦʣʽʛʨʘʬʽʯʥʠʡ ʮʝʥʪʨ çLuxè, 2020. ï 312 ʩ. 

http://elar.tsatu.edu.ua/bitstream/123456789/14736/1/%D0%9F%D1%96%D0%B4%D1%80%D1%83%D1%87%D0%BD%D0%B8%D0%BA%20%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D0%B8%20%D0%B2%20%D1%80%D0%B5%D0%BF%D0%BE%D0%B7%D0%B8%D1%82%D0%B0%D1%80%D1%96%D0%B9.pdf
http://elar.tsatu.edu.ua/bitstream/123456789/14736/1/%D0%9F%D1%96%D0%B4%D1%80%D1%83%D1%87%D0%BD%D0%B8%D0%BA%20%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D0%B8%20%D0%B2%20%D1%80%D0%B5%D0%BF%D0%BE%D0%B7%D0%B8%D1%82%D0%B0%D1%80%D1%96%D0%B9.pdf
https://drive.google.com/file/d/1HHuYQr91cfNZEhzP7E2dv76Ali0pMKgr/view?usp=sharing
https://drive.google.com/file/d/1HHuYQr91cfNZEhzP7E2dv76Ali0pMKgr/view?usp=sharing
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ʇʈʆɽʂʊʋɺɸʅʅʗ ʊɽʍʅʆʃʆɻɯʏʅʆɰ ʃɯʅɯɰ ɺʀʈʆɹʅʀʎʊɺɸ 

ʉʆʅʗʐʅʀʂʆɺʆɰ ʆʃɯɰ  

 

ʖʟʶʢ ɼ.ʉ., 21ʄɹɻʄ 

ʂʝʨʽʚʥʠʢ ʉʘʤʦʡʯʫʢ ʂ.ʆ. , ʜ.ʪ.ʥ., ʧʨʦʬ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï  ʚʠʢʦʥʘʥʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ ʩʦʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ , ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʤʘʰʠʥ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ 

ʤʝʭʘʥʽʟʘʮʽʾ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ  ʟ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 3440 ʣ/ʟʤ. 

 

ʊʆɺ  çʉʪʘʥʜʘʨʪ-2010è - ʩʫʯʘʩʥʝ ʧʝʨʝʨʦʙʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, 

ʦʨʽʻʥʪʦʚʘʥʝ ʥʘ ʨʠʥʦʢ. ʆʜʝʨʞʘʚʰʠ ʩʪʘʪʫʩ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʪʦʚʘʨʠʩʪʚʦ ʟʘʡʤʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʧʝʨʝʨʦʙʢʦʶ, ʘʣʝ ʽ 

ʚʠʨʦʱʫʚʘʥʥʷʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʩʠʨʦʚʠʥʠ. 

ʅʘ ʥʝʟʥʘʯʥʠʭ ʚʽʜʩʪʘʥʷʭ ʚʽʜ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʥʘʭʦʜʷʪʴʩʷ ʤʽʩʪʘ ʪʘʢʽ, ʷʢ 

ʄʝʣʽʪʦʧʦʣʴ, ɿʘʧʦʨʽʞʞʷ, ɽʥʝʨʛʦʜʘʨ ʪʘ ʽʥʰʽ, ʷʢʽ ʤʘʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʥʘʩʝʣʝʥʥʷ, ʪʦʤʫ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʜʫʢʮʽʾ ʪʘʢʦʞ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʷ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ ʚ ʦʣʽʾ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ ʤʽʩʪʦ ɺʘʩʠʣʽʚʢʘ 

ʷʢʝ ʨʦʟʪʘʰʦʚʘʥʝ ʥʘ ʚʽʜʩʪʘʥʽ 20 ʢʤ ʚʽʜ ʮʝʭʫ ʻ ʚʝʣʠʢʦʶ ʟʘʣʽʟʥʠʯʥʦʶ ʾ 

ʩʪʘʥʮʽʻʶ, ʪʦʤʫ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʶ ʦʣʽʾ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʽ ʥʘ 

ʙʽʣʴʰ ʟʥʘʯʥʽ ʚʽʜʩʪʘʥʽ. ʆʪʞʝ ʨʠʥʦʢ ʟʙʫʪʫ ʦʣʽʾ  ʟʘʙʝʟʧʝʯʝʥʠʡ. 

ʆʩʥʦʚʥʘ ʧʨʦʜʫʢʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʣʽʡʥʠʮʽ ï ʩʦʥʷʰʥʠʢʦʚʘ ʦʣʽʷ ʪʘ 

ʤʘʢʫʭʘ. ʏʘʩʪʠʥʘ ʦʣʽʾ ʚʽʜʧʨʘʚʣʷʻʪʴʩʷ ʥʘ ʝʢʩʧʦʨʪ ,ʽʥʰʘ ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʪʨʝʙʠ 

ʤʽʩʮʝʚʦʛʦ ʥʘʩʝʣʝʥʥʷ ʚ ʧʨʦʜʫʢʮʽʾ. ʊʦʚʘʨʠʩʪʚʦ ʤʘʻ ʚʣʘʩʥʝ ʧʦʛʦʣʽʚôʷ ʭʫʜʦʙʠ 

,ʪʦʤʫ ʤʘʢʫʭʘ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʪʨʝʙʠ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʤʽʩʮʝʚʠʭ 

ʬʝʨʤʝʨʽʚ.  

ʇʨʦʚʝʜʝʥʽ ʤʘʨʢʝʪʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʦʧʠʪ 

ʥʘʩʝʣʝʥʥʷ ʥʘ ʨʦʩʣʠʥʥʫ ʦʣʽʶ  ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʨʦʩʪʘʻ. ɰʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ 

ʾʞʫ ʷʢ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʠʡ ʧʨʦʜʫʢʪ, ʪʘʢʦʞ ʾʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʣʽʢʘʨʩʴʢʦʤʫ 

ʪʘ ʜʽʻʪʠʯʥʦʤʫ ʭʘʨʯʫʚʘʥʥʽ, ʽ ʽʱʝ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ 

ʥʘ ʪʝʭʥʽʯʥʽ ʧʦʪʨʝʙʠ [1]. 

ɿʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʦʣʽʾ ʫ 2017 ï 2021 ʨʨ. ʧʦʷʩʥʶʻʪʴʩʷ 

ʧʦʩʪʽʡʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʧʦʧʠʪʫ ʥʘ ʦʣʽʶ ʥʝ ʣʠʰʝ ʷʢ ʥʘ ʝʢʩʧʦʨʪʦʚʘʥʫ 

ʧʨʦʜʫʢʮʽʶ, ʘ ʽ ʷʢ ʥʘ ʭʘʨʯʦʚʠʡ ʪʘ ʪʝʭʥʽʯʥʠʡ ʧʨʦʜʫʢʪ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ.  

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʰʪʘʪʫ ʧʨʘʮʽʚʥʠʢʽʚ ʟôʷʩʫʚʘʣʠ ʱʦ ʣʽʥʽʷ ʤʦʞʝ 

ʧʨʘʮʶʚʘʪʠ ʧʨʠ 6  ʨʦʙʽʪʥʠʢʘʭ.  
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ʅʘʤʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʘ ʣʽʥʽʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʨʦʙʣʷʪʠ ʦʣʽʶ 

ʚ ʥʝʦʙʭʽʜʥʦʤʫ ʦʙʩʷʟʽ ʽ ʟ ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ. 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʝʩ-ʚʠʪʠʩʢʘʯʘ ʰʥʝʢʦʚʦʛʦ , ʚʝʨʩʪʘʪʘ ʚʘʣʴʮʝʚʦʛʦ, ʜʚʦʭ 

ʞʘʨʦʚʝʥʴ, ʬʽʣʴʪʨʧʨʝʩʘ, ʩʝʧʘʨʘʪʦʨʘ, ʤʘʰʠʥʠ ʚʽʯʥʦʾ [2]. 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ 

1 - ʩʝʧʘʨʘʪʦʨ;  2 - ʤʘʰʠʥʘ ʚʽʻʯʥʘ;  3 - ʚʝʨʩʪʘʪ ʚʘʣʴʮʴʦʚʠʡ;  4 - 

ʞʘʨʦʚʥʽ;  5 ï ʧʨʝʩʚʠʪʠʩʢʘʯ ;  6 - ʧʨʦʤʽʞʥʘ ʻʤʥʽʩʪʴ ʜʣʷ ʦʣʽʾ;  7 - ʥʘʩʦʩ;  

8 - ʬʽʣʴʪʨ-ʧʨʝʩ. 

 

ɿʛʽʜʥʦ ʟʽ ʚʩʪʘʥʦʚʣʝʥʦʶ ʨʝʮʝʧʪʫʨʦʶ ʧʽʜʽʙʨʘʣʠ ʥʝʦʙʭʽʜʥʝ ʦʙʣʘʜʥʘʥʥʷ 

ʣʽʥʽʾ. ʨʦʟʨʘʭʦʚʘʥʘ ʾʭ ʧʦʪʫʞʥʽʩʪʴ ʪʘ ʧʽʜʽʙʨʘʥʽ ʤʘʨʢʠ ʤʘʰʠʥ [4-7]. 

ɺʠʟʥʘʯʝʥʘ ʨʝʮʝʧʪʫʨʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʦʷʰʥʠʢʦʚʦʾ ,ʟʘ ʧʨʠʡʥʷʪʦʶ  

ʪʝʭʥʦʣʦʛʽʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʨʦʟʨʘʭʫʚʘʣʠ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʩʠʨʦʚʠʥʠ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ 9561 ʢʛ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʘ, ʷʢʘ ʩʢʣʘʣʘ. [3, 8].  

ʇʽʩʣʷ ʧʨʦʝʢʪʫʚʘʥʥʽ ʧʨʠʤʽʱʝʥʴ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʾʭ ʧʣʦʱʽ ʚʠʟʥʘʯʠʣʠ ʱʦ 

ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʜʽʣʴʥʠʮʽ ʩʢʣʘʣʘ 4 ʙʫʜʽʚʝʣʴʥʽ ʢʚʘʜʨʘʪʠ ʟʽ ʩʪʦʨʦʥʦʶ 

ʢʚʘʜʨʘʪʘ 6ʤ ʪʘ ʚʠʢʦʥʘʣʠ ʾʭ ʢʦʤʧʦʥʦʚʢʫ ʟʛʽʜʥʦ ʚʠʤʦʛʘʤ ʜʦ ʾʭ 

ʨʦʟʪʘʰʫʚʘʥʥʷ. 

ʈʦʟʨʘʭʦʚʘʥʠʡ ʩʧʦʩʽʙ ʪʘ ʧʦʨʷʜʦʢ ʤʦʥʪʘʞʫ ʧʨʝʩʫ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ 

ʡʦʛʦ ʥʘ ʥʽʞʢʠ ʽ ʨʦʟʨʦʙʣʝʥʝ ʤʦʥʪʘʞʥʝ ʢʨʝʩʣʝʥʥʷ ʤʘʰʠʥʠ. 

ʈʦʟʨʦʙʣʝʥʘ ʽʥʩʪʨʫʢʮʽʷ ʧʦ ʪʝʭʥʽʯʥʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʝʩ-ʚʠʪʠʩʢʘʯʘ ʽ 

ʩʢʣʘʜʝʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ. 

ʈʦʟʨʘʭʦʚʘʥʦ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʦʩʥʘʱʝʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 
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ɺʀʈʆɹʅʀʎʊɺʆ ʉʆʅʗʐʅʀʂʆɺʆɰ ʆʃɯɰ 

 
ʃʫʛʘʥʩʴʢʠʡ  ʆ.ɺ., 41ɻʄ 
ʂʝʨʽʚʥʠʢ ʂʶʨʯʝʚ ʉ.ɺ., ʜ.ʪ.ʥ., ʧʨʦʬ. 
 
ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 
 
ɸʥʦʪʘʮʽʷ ï ʨʦʟʛʣʷʥʫʪʦ ʚʠʨʦʙʥʠʮʪʚʦ ʩʦʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ. 
 
ɼʞʝʨʝʣʦʤ ʩʦʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ ʻ ʥʘʩʽʥʥʷ ʢʚʽʪʢʠ çʩʦʥʷʰʥʠʢè. ʅʝ ʜʘʨʤʘ 

ʤʠ ʥʘʟʠʚʘʻʤʦ ʩʦʥʷʰʥʠʢ ï ʢʚʽʪʢʦʶ ʩʦʥʮʷ, ʘʜʞʝ ʢʚʽʪʢʘ ʩʘʤʘ ʩʭʦʞʘ ʥʘ ʩʦʥʮʝ, 
ʢʨʽʤ ʮʴʦʛʦ ʻ ʩʚʽʪʣʦ- ʪʘ ʪʝʧʣʦʣʶʙʠʚʦʶ ʽ ʚ ʧʨʦʮʝʩʽ ʜʦʩʪʠʛʘʥʥʷ ʢʘʧʝʣʶʭ 
ʩʦʥʷʰʥʠʢʘ ʧʦʩʪʽʡʥʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʟʘ ʩʦʥʮʝʤ ʧʨʦʪʷʛʦʤ ʜʥʷ. ʗʢʽʩʪʴ 
ʤʘʡʙʫʪʥʴʦʾ ʦʣʽʾ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʷʢʦʩʪʽ ʥʘʩʽʥʥʷ: ʨʽʚʥʷ ʡʦʛʦ 
ʦʣʽʡʥʦʩʪʽ, ʚʦʣʦʛʦʩʪʽ ʪʘ ʪʝʨʤʽʥʫ ʜʦʟʨʽʚʘʥʥʷ. 

ɿ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʘ ʦʣʽʶ ʦʪʨʠʤʫʶʪʴ ʰʣʷʭʦʤ ʚʽʜʞʠʤʘʥʥʷ ʧʽʜ 
ʧʨʝʩʦʤ ʪʘ ʝʢʩʪʨʘʢʮʽʻʶ. ʇʝʨʝʜ ʧʨʦʮʝʩʦʤ ʚʽʜʞʠʤʫ ʥʘʩʽʥʥʷ ʦʯʠʱʘʻʪʴʩʷ ʚʽʜ 
ʩʤʽʪʪʷ ʪʘ ʣʫʟʛʠ ʽ ʧʦʜʨʽʙʥʶʻʪʴʩʷ. ɺʽʜʩʦʪʦʢ ʦʪʨʠʤʘʥʥʷ ʩʠʨʦʾ ʦʣʽʾ ʚ ʨʝʟʫʣʴʪʘʪʽ 
ʚʽʜʞʠʤʫ ʻ ʥʝʚʠʩʦʢʠʤ. ʄʘʢʩʠʤʘʣʴʥʦ ʚʠʪʷʛʥʫʪʠ ʞʠʨ ʟ ʩʠʨʦʚʠʥʠ ʤʦʞʥʘ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ, ʷʢʦʤʫ ʧʽʜʜʘʻʪʴʩʷ ʥʘʩʽʥʥʷ, ʱʦ ʧʨʦʡʰʣʦ 
ʧʨʦʮʝʩ ʚʽʜʞʠʤʫ (ʤʘʢʫʭʘ). ɺ ʧʨʦʮʝʩʽ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʦʪʨʠʤʫʶʪʴ ʩʠʨʫ ʦʣʽʶ, 
ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʜʦ ʤʘʢʫʭʠ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʷʢʽ ʟʛʦʜʦʤ 
ʚʽʜʛʘʥʷʶʪʴ ʚʽʜ ʦʪʨʠʤʘʥʦʾ ʤʽʮʝʣʠ ʤʝʪʦʜʦʤ ʜʠʩʪʠʣʷʮʽʾ. 

ʉʠʨʘ ʩʦʥʷʰʥʠʢʦʚʘ ʦʣʽʷ ʤʘʻ ʧʨʠʻʤʥʠʡ ʟʘʧʘʭ ʽ ʩʤʘʢ, ʘʣʝ ʚʦʥʘ ʥʝ ʤʦʞʝ 
ʜʦʚʛʦ ʟʙʝʨʽʛʘʪʠʩʷ, ʰʚʠʜʢʦ ʩʪʘʻ ʢʘʣʘʤʫʪʥʦʶ ʪʘ ʛʽʨʢʥʝ, ʪʦʤʫ ʚ ʩʠʨʦʤʫ 
ʚʠʛʣʷʜʽ ʾʾ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ. ɿʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʦʯʠʩʪʢʠ ʪʘ ʤʘʡʙʫʪʥʴʦʛʦ 
ʧʨʠʟʥʘʯʝʥʥʷ ʦʣʽʷ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʨʘʬʽʥʦʚʘʥʫ ʪʘ ʥʝʨʘʬʽʥʦʚʘʥʫ. 

ʅʝʨʘʬʽʥʦʚʘʥʫ ʩʦʥʷʰʥʠʢʦʚʫ ʦʣʽʶ ʦʯʠʱʘʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʤʝʭʘʥʽʯʥʠʤ 
ʰʣʭ̫ʦʤ (ʚʽʜʩʪʦʶʶʪʴ ʪʘ ʬʽʣʴʪʨʫʶʪʴ). ʊʘʢʦʞ ʥʝʨʘʬʽʥʦʚʘʥʘ ʦʣʽʷ ʱʝ 
ʧʨʦʭʦʜʠʪʴ ʧʨʦʮʝʩ ʚʠʤʦʨʦʞʫʚʘʥʥʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʟʘʣʠʰʘʻʪʴʩʷ 
ʧʨʦʟʦʨʦʶ ʥʘʚʽʪʴ ʟʘ ʫʤʦʚ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʧʨʠ ʥʠʟʴʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. ɺ 
ʥʝʨʘʬʽʥʦʚʘʥʽʡ ʦʣʽʾ ʟʙʝʨʽʛʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʽʪʘʤʽʥʽʚ ʪʘ 
ʬʦʩʬʦʣʽʧʽʜʽʚ. ʅʝʨʘʬʽʥʦʚʘʥʘ ʦʣʽʷ ʙʘʛʘʪʘ ʥʘ 
ʚʽʪʘʤʽʥʠ:  (ʪʦʢʦʬʝʨʦʣ),  (ʣʽʥʦʣʝʚʘ ʪʘ ʣʽʥʦʣʝʥʦʚʘ ʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ 
ʢʠʩʣʦʪʠ),  (ʢʘʣʴʮʠʪʨʽʦʣ),  (ʨʝʪʠʥʦʣ) ʽ ʾʾ ʜʫʞʝ ʢʦʨʠʩʥʦ ʚʞʠʚʘʪʠ ʫ ʩʠʨʦʤʫ 
ʚʠʛʣʷʜʽ, ʥʘʧʨʠʢʣʘʜ, ʟʘʧʨʘʚʣʷʪʠ ʥʝʶ ʩʚʽʞʽ ʩʘʣʘʪʠ. ɸ ʦʪ ʩʤʘʞʠʪʠ ʥʘ 
ʥʝʨʘʬʽʥʦʚʘʥʽʡ ʦʣʽʾ ʢʘʪʝʛʦʨʠʯʥʦ ʥʝ ʚʘʨʪʦ, ʘʜʞʝ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʜʦ ʚʠʩʦʢʠʭ 
ʪʝʤʧʝʨʘʪʫʨ ʫ ʥʽʡ ʫʪʚʦʨʶʶʪʴʩʷ ʪʦʢʩʠʯʥʽ ʟôʻʜʥʘʥʥʷ, ʽ ʢʨʽʤ ʮʴʦʛʦ ʚʦʥʘ 
ʧʽʥʠʪʴʩʷ ʪʘ ʥʘʜʘʻ ʛʦʪʦʚʘʥʽʡ ʩʪʨʘʚʽ ʥʝʧʨʠʻʤʥʦʛʦ ʟʘʧʘʭʫ ʪʘ ʛʽʨʢʫʚʘʪʦʛʦ-
ʛʦʨʽʣʦʛʦ ʩʤʘʢʫ. 

ʈʘʬʽʥʦʚʘʥʘ ʩʦʥʷʰʥʠʢʦʚʘ ʦʣʽʷ ʧʦʭʦʜʠʪʴ ʜʦʚʛʠʡ ʰʣʷʭ ʦʯʠʩʪʢʠ ʽ 
ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʽʚ: ʤʝʭʘʥʽʯʥʘ ʦʯʠʩʪʢʘ, ʛʽʜʨʘʪʘʮʽʷ, 
ʥʝʡʪʨʘʣʽʟʘʮʽʷ, ʚʽʜʙʽʣʶʚʘʥʥʷ, ʚʠʤʦʨʦʞʫʚʘʥʥʷ, ʜʝʟʦʜʦʨʘʮʽʷ ʽ ʘʟʦʪʫʚʘʥʥʷ. 
ɽʪʘʧ ʤʝʭʘʥʽʯʥʦʾ ʦʯʠʩʪʢʠ ʧʨʦʭʦʜʠʪʴ ʘʥʘʣʦʛʽʯʥʦ, ʷʢ ʽ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ 
ʥʝʨʘʬʽʥʦʚʘʥʦʾ ʩʦʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ. 
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ɻʽʜʨʘʪʘʮʽʷ ï ʮʝ ʧʨʦʮʝʩ ʦʯʠʱʝʥʥʷ ʦʣʽʾ ʚʦʜʦʶ (70ϊʉ), ʷʢʘ 
ʧʨʦʧʫʩʢʘʻʪʴʩʷ ʚ ʨʦʟʧʦʨʦʰʝʥʦʤʫ ʩʪʘʥʽ ʯʝʨʝʟ ʨʦʟʽʛʨʽʪʫ ʜʦ 60ϊʉ ʦʣʽʶ. 

ʅʝʡʪʨʘʣʽʟʘʮʽʷ ʧʦʣʷʛʘʻ ʫ ʚʠʜʘʣʝʥʥʽ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʱʦʙ ʫ 
ʧʨʦʮʝʩʽ ʩʤʘʞʝʥʥʷ ʦʣʽʷ ʥʝ ʥʘʙʫʚʘʣʘ ʥʝʧʨʠʻʤʥʦʛʦ ʟʘʧʘʭʫ. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʨʘʬʽʥʘʮʽʾ ʻ ʧʨʦʮʝʩ ʚʽʜʙʽʣʶʚʘʥʥʷ, ʦʙʨʦʙʢʘ ʦʣʽʾ 
ʘʜʩʦʨʙʝʥʪʦʤ ʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʩʧʝʮʽʘʣʴʥʦʶ ʛʣʠʥʦʶ), ʚ ʨʝʟʫʣʴʪʘʪʽ 
ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʛʣʠʥʘʥʥʷ ʙʘʨʚʥʠʭ ʧʽʛʤʝʥʪʽʚ, ʥʘʷʚʥʽʩʪʴ ʦʢʨʝʤʠʭ 
ʙʘʨʚʥʠʭ ʩʧʦʣʫʢ ʟʘʛʨʦʞʫʻ ʦʢʠʩʣʝʥʥʶ ʪʘ ʧʝʨʝʜʯʘʩʥʦʤʫ ʧʩʫʚʘʥʥʶ ʛʦʪʦʚʦʛʦ 
ʧʨʦʜʫʢʪʫ. 

ɺʠʤʦʨʦʞʫʚʘʥʥʷ ï ʮʝ ʧʨʦʮʝʩ ʦʭʦʣʦʜʞʝʥʥʷ ʦʣʽʾ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ 
ʚʦʩʢʦʧʦʜʽʙʥʽ ʩʧʦʣʫʢʠ, ʱʦ ʧʨʠʩʫʪʥʽ ʚ ʦʣʽʾ ʟʘʪʚʝʨʜʽʚʘʶʪʴ ʽ ʾʭ ʚʠʜʘʣʷʶʪʴ ʟ 
ʦʣʽʾ ʰʣʷʭʦʤ ʬʽʣʴʪʨʫʚʘʥʥʷ. ʇʨʦʮʝʩ ʦʙʨʦʙʢʠ ʦʣʽʾ ʛʘʨʷʯʦʶ ʩʫʭʦʶ ʧʘʨʦʶ ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʽ 170 ï 230ϊʉ ʥʘʟʠʚʘʻʪʴʩʷ ʜʝʟʦʜʦʨʘʮʽʻʶ. 

ɺ ʧʨʦʮʝʩʽ ʜʝʟʦʜʦʨʘʮʽʾ ʦʣʽʷ ʧʦʟʙʫʚʘʻʪʴʩʷ ʰʢʽʜʣʠʚʠʭ ʭʣʦʨʦʨʛʘʥʽʯʥʠʭ 
ʧʝʩʪʠʮʠʜʽʚ ʪʘ ʘʨʦʤʘʪʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʪʘʢʦʞ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʦʢʠʩʣʝʥʥʷ 
ʧʨʦʜʫʢʪʫ. 

ʆʩʪʘʥʥʽʤ ʝʪʘʧʦʤ ʨʘʬʽʥʘʮʽʾ ʻ ʧʨʦʮʝʩ ʘʟʦʪʫʚʘʥʥʷ ï ʧʦʜʘʯʘ ʘʟʦʪʫ ʚ 
ʧʨʦʮʝʩʽ ʬʘʩʫʚʘʥʥʷ. ʅʘʩʠʯʝʥʥʷ ʦʣʽʾ ʘʟʦʪʦʤ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʙʽʣʴʰʠʪʠ ʾʾ 
ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʙʝʟ ʜʦʜʘʚʘʥʥʷ ʢʦʥʩʝʨʚʘʥʪʽʚ ʪʘ ʩʪʚʦʨʶʻ ʚ ʧʣʷʰʮʽ 
ʧʦʚʝʨʭ ʦʣʽʾ ʘʟʦʪʥʫ ʧʦʜʫʰʢʫ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʦʣʽʾ ʧʦʛʣʠʥʘʪʠ ʢʠʩʝʥʴ, ʪʦʙʪʦ 
ʦʢʠʩʣʶʚʘʪʠʩʴ ʪʘ ʜʝʬʦʨʤʫʚʘʪʠ ʧʣʷʰʢʫ. 
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ʇʈʆʎɽʉ ʇʈɽʉʋɺɸʅʅʗ ʉʆʅʗʐʅʀʂɸ ʋ ɺʀʈʆɹʅʀʎʊɺɯ 

ʈʆʉʃʀʅʅʆɰ ʆʃɯɰ 

 

ʃʫʛʘʥʩʴʢʠʡ  ʆ.ɺ., 41ɻʄ 

ʂʝʨʽʚʥʠʢ ɺʝʨʭʦʣʘʥʮʝʚʘ ɺ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʨʦʟʛʣʷʥʫʪʦ ʚʠʨʦʙʥʠʮʪʚʦ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ, ʷʢʫ 

ʦʪʨʠʤʫʶʪʴ ʚ ʧʨʦʮʝʩʽ ʧʨʝʩʫʚʘʥʥʷ. 

 

ɺ ʋʢʨʘʾʥʽ ʚʠʨʦʙʣʷʶʪʴ ʥʘʩʪʫʧʥʽ ʚʠʜʠ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ: ʨʘʬʽʥʦʚʘʥʫ 

(ʜʝʟʦʜʦʨʦʚʘʥʫ ʽ ʥʝʜʝʟʦʜʦʨʦʚʘʥʫ), ʛʽʜʨʘʪʦʚʘʥʫ (ʚʠʱʦʛʦ, ɯ ʪʘ II ˇʘʪʫʥʢʫ), 

ʥʝʨʘʬʽʥʦʚʘʥʫ (ʚʠʱʦʛʦ, I ʽ ɯI ˇʘʪʫʥʢʫ). ʋ ʪʦʨʛʦʚʝʣʴʥʫ ʤʝʨʝʞʫ ʽ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʛʨʦʤʘʜʩʴʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʥʘʧʨʘʚʣʷʪʠ ʨʘʬʽʥʦʚʘʥʫ 

ʜʝʟʦʜʦʨʦʚʘʥʫ ʦʣʽʶ, ʫʧʘʢʦʚʘʥʫ ʫ ʩʢʣʷʥʽ ʘʙʦ ʧʣʘʩʪʠʢʦʚʽ ʧʣʷʰʢʠ. 

ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ ʩʣʫʞʠʪʴ, ʚ ʦʩʥʦʚʥʦʤʫ, 

ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʦʞ ʤôʷʢʦʪʴ ʧʣʦʜʽʚ ʜʝʷʢʠʭ ʨʦʩʣʠʥ. ʆʩʥʦʚʥʦʶ 

ʩʠʨʦʚʠʥʦʶ ʻ ʧʣʦʜʠ ʪʘ ʥʘʩʽʥʥʷ ʨʦʩʣʠʥ, ʱʦ ʚʽʜʥʝʩʝʥʽ ʜʦ ʛʨʫʧʠ ʦʣʽʡʥʠʭ, ʽ ʱʦ, 

ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 3 ʛʨʫʧʠ: 

¶ ʦʣʽʡʥʽ ʨʦʩʣʠʥʠ, ʱʦ ʚʠʨʦʱʫʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʣʷ ʦʜʝʨʞʘʥʥʷ 
ʦʣʽʾ (ʩʦʥʷʰʥʠʢ, ʨʘʧʩ); 

¶ ʨʦʩʣʠʥʠ, ʽʟ ʷʢʠʭ ʩʧʦʯʘʪʢʫ ʦʜʝʨʞʫʶʪʴ ʽʥʰʽ ʧʨʦʜʫʢʪʠ, ʘ ʧʦʪʽʤ 

ʦʣʽʾ (ʭʣʦʧʦʢ, ʣʴʦʥ, ʛʽʨʯʠʮʷ, ʩʦʷ, ʘʨʘʭʽʩ); 

¶ ʦʣʽʻʚʤʽʩʥʽ ʯʘʩʪʠʥʠ ʥʘʩʽʥʥʷ ʥʝ ʦʣʽʡʥʠʭ ʨʦʩʣʠʥ (ʟʘʨʦʜʢʠ 

ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ, ʚʠʥʦʛʨʘʜʥʝ ʥʘʩʽʥʥʷ, ʧʣʦʜʦʚʽ ʢʽʩʪʦʯʢʠ). 

ɿʘʣʝʞʥʦ ʚʽʜ ʚʤʽʩʪʫ ʞʠʨʫ ʦʣʽʻʚʤʽʩʥʽ ʨʦʩʣʠʥʠ ʧʦʜʽʣʷʶʪʴ ʥʘ 3 

ʛʨʫʧʠ: ʥʠʟʴʢʦʦʣʽʡʥʽ 15...30 % (ʩʦʷ); ʩʝʨʝʜʥʴʦʦʣʽʡʥʽ 35...55 % (ʭʣʦʧʦʢ); 

ʚʠʩʦʢʦʦʣʽʡʥʽ ï ʙʽʣʴʰʝ 55 %. 

ɺ ʋʢʨʘʾʥʽ ʦʩʥʦʚʥʦʶ ʦʣʽʡʥʦʶ ʢʫʣʴʪʫʨʦʶ ʻ ʩʦʥʷʰʥʠʢ ʦʣʽʡʥʠʡ. ɺʤʽʩʪ 

ʦʣʽʾ ʫ ʡʦʛʦ ʥʘʩʽʥʥʽ ʧʝʨʝʚʠʱʫʻ 50 %, ʘ ʚ ʯʠʩʪʦʤʫ ʷʜʨʽ ʩʪʘʥʦʚʠʪʴ ʜʦ 70 %. ʋ 

ʚʠʨʦʙʥʠʮʪʚʦ ʥʘʜʭʦʜʷʪʴ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʘ ʟ ʦʣʽʡʥʽʩʪʶ 40...50 %, 

ʚʦʣʦʛʽʩʪʶ 6...8 %, ʚʤʽʩʪʦʤ ʜʦʤʽʰʦʢ ʥʝ ʙʽʣʴʰ ʥʽʞ 3 %. ɺʽʜʜʽʣʝʥʘ ʚʽʜ ʷʜʨʘ 

ʩʦʥʷʰʥʠʢʘ ʣʫʟʛʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʩʠʨʦʚʠʥʘ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʬʫʨʬʫʨʦʣʫ. 

ʉʦʥʷʰʥʠʢʦʚʘ ʤʘʢʫʭʘ (ʟʘʣʠʰʦʢ ʷʜʨʘ ʧʽʩʣʷ ʦʜʝʨʞʘʥʥʷ ʦʣʽʾ) ʻ ʦʜʥʠʤ ʟ 

ʥʘʡʮʽʥʥʽʰʠʭ ʚʠʜʽʚ ʢʦʨʤʽʚ ʜʣʷ ʪʚʘʨʠʥ.  ɯʩʥʫʶʪʴ ʜʚʘ ʧʨʠʥʮʠʧʦʚʦ ʨʽʟʥʽ 

ʩʧʦʩʦʙʠ ʜʦʙʫʚʘʥʥʷ ʦʣʽʾ ʟ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ: ʤʝʭʘʥʽʯʥʝ ʚʽʜʞʠʤʘʥʥʷ ʦʣʽʾ ï 

ʧʨʝʩʫʚʘʥʥʷ ʘʙʦ ʞ ʨʦʟʯʠʥʝʥʥʷ ʦʣʽʾ ʫ ʣʝʛʢʦʣʝʪʫʯʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʘʭ 

ï ʝʢʩʪʨʘʢʮʽʷ. ʎʽ ʜʚʘ ʩʧʦʩʦʙʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ, ʘʙʦ ʚ 

ʢʦʤʙʽʥʘʮʽʾ ʦʜʥʦʛʦ ʟ ʽʥʰʠʤ. ɼʣʷ ʜʦʙʫʚʘʥʥʷ ʦʣʽʾ ʩʧʦʯʘʪʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʩʧʦʩʽʙ ʧʨʝʩʫʚʘʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʦʜʝʨʞʫʶʪʴ 3/4 ʫʩʽʻʾ ʦʣʽʾ, ʘ ʧʦʪʽʤ ï 

ʝʢʩʪʨʘʢʮʽʡʥʠʡ ʩʧʦʩʽʙ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʽʜʜʽʣʷʶʪʴ ʨʝʰʪʫ ʦʣʽʾ.  
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ʇʨʝʩʫʚʘʥʥʷ - ʮʝ ʤʝʭʘʥʽʯʥʠʡ ʚʽʜʞʠʤ ʦʣʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʝʩʦʚʠʭ 

ʰʥʝʢʽʚ. ʇʨʦʚʦʜʷʪʴ ʧʽʜʛʦʪʦʚʢʫ ʤôʷʪʢʠ - ʚʦʣʦʛʦʪʝʧʣʦʚʫ ʦʙʨʦʙʢʫ (ʩʤʘʞʝʥʥʷ). 

ʄôʷʪʢʘ ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ ʽ ʻ ʜʫʞʝ ʧʣʘʩʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. 

ʑʦʙ ʚʽʜʞʘʪʠ ʦʣʽʶ, ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʪʠ ʤôʷʪʮʽ ʪʚʝʨʜʽʩʪʴ. ɼʣʷ ʮʴʦʛʦ ʟʥʠʞʫʶʪʴ 

ʾʾ ʚʦʣʦʛʽʩʪʴ ʡ ʟʤʽʥʶʶʪʴ ʫ ʪʦʡ ʞʝ ʯʘʩ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʾʾ 

ʢʦʤʧʦʥʝʥʪʽʚ. ɼʦʩʷʛʘʶʪʴ ʮʴʦʛʦ ʜʽʻʶ ʪʝʧʣʘ ʥʘ ʟʚʦʣʦʞʝʥʫ ʤôʷʪʢʫ. ʇʨʠ 

ʥʘʛʨʽʚʘʥʥʽ ʤôʷʪʢʠ ʟʥʠʞʫʻʪʴʩʷ ʚ'ʷʟʢʽʩʪʴ ʦʣʽʾ, ʱʦ ʧʦʣʝʛʰʫʻ ʾʾ ʚʠʜʘʣʝʥʥʷ ʽʟ 

ʧʨʝʩʫʻʤʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʥʘʩʣʽʜʦʢ ʤôʷʪʢʘ ʟʤʽʥʶʻ ʩʚʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʽ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʤôʷʟʛʫ. ʇʨʝʩʫʶʪʴ ʦʣʽʶ ʥʘ ʙʝʟʧʝʨʝʨʚʥʦ ʜʽʶʯʠʭ ʧʨʝʩʘʭ 

ʰʥʝʢʦʚʦʛʦ ʪʠʧʫ (ʬʦʨʧʨʝʩʘʭ ʽ ʝʢʩʧʝʣʝʨʘʭ). ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʠʩʢʫ ʯʘʩʪʢʠ 

ʤʝʟʛʠ ʟʙʣʠʞʘʶʪʴʩʷ, ʦʣʽʷ ʚʽʜʞʠʤʘʻʪʴʩʷ, ʘ ʤʘʪʝʨʽʘʣ, ʱʦ ʧʨʝʩʫʻʪʴʩʷ, 

ʫʱʽʣʴʥʶʻʪʴʩʷ ʫ ʤʦʥʦʣʽʪʥʫ ʤʘʩʫ ʤʘʢʫʭʠ.  ɺ ʤʘʢʫʩʽ ʟʘʣʠʰʘʻʪʴʩʷ ʙʣʠʟʴʢʦ 

5...8 % ʦʣʽʾ (ʚʽʜ ʤʘʩʠ ʤʘʢʫʭʠ) ʽ ʚʦʥʘ ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʥʘ ʝʢʩʪʨʘʢʮʽʶ, ʧʽʩʣʷ 

ʷʢʦʾ ʫ ʟʘʣʠʰʢʫ, ʷʢʠʡ ʥʘʟʠʚʘʶʪʴ ʰʨʦʪʦʤ, ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ ʙʽʣʴʰ 0,8...1,2 % 

ʦʣʽʾ. ʋ ʷʢʦʩʪʽ ʨʦʟʯʠʥʥʠʢʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʝʢʩʪʨʘʢʮʽʡʥʠʡ ʙʝʥʟʠʥ, ʛʝʢʩʘʥ, 

ʘʮʝʪʦʥ, ʜʽʭʣʦʨʝʪʘʥ ʪʘ ʽʥ. ʆʣʽʷ, ʷʢʘ ʧʝʨʝʙʫʚʘʻ ʥʘ ʧʦʚʝʨʭʥʽ ʨʦʟʢʨʠʪʠʭ ʢʣʽʪʠʥ, 

ʧʨʠ ʦʤʠʚʘʥʥʽ ʨʦʟʯʠʥʥʠʢʦʤ ʣʝʛʢʦ ʨʦʟʯʠʥʷʻʪʴʩʷ ʫ ʥʴʦʤʫ. ɼʦʙʫʚʘʥʥʷ ʟʥʘʯʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʦʣʽʾ, ʱʦ ʧʝʨʝʙʫʚʘʻ ʚʩʝʨʝʜʠʥʽ ʥʝʨʦʟʢʨʠʪʠʭ ʢʣʽʪʠʥ ʘʙʦ ʚʩʝʨʝʜʠʥʽ 

ʟʘʤʢʥʝʥʠʭ ʧʦʨʦʞʥʠʥ (ʢʘʧʩʫʣ), ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʤʦʣʝʢʫʣʷʨʥʦʾ ʪʘ 

ʢʦʥʚʝʢʪʠʚʥʦʾ ʜʠʬʫʟʽʾ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʪʨʘʢʮʽʾ ʦʜʝʨʞʫʶʪʴ ʨʦʟʯʠʥ ʦʣʽʾ ʚ 

ʨʦʟʯʠʥʥʠʢʫ, ʪʘʢ ʟʚʘʥʫ ʤʽʩʮʝʣʫ ʽ ʟʥʝʞʠʨʝʥʠʡ ʤʘʪʝʨʽʘʣ ï ʰʨʦʪ. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʦʣʽʾ ʫ ʤʽʩʮʝʣʽ 12...20 %. ɺʽʜʬʽʣʴʪʨʦʚʘʥʫ ʤʽʩʮʝʣʫ ʽ ʰʨʦʪ 

ʥʘʧʨʘʚʣʷʶʪʴ ʥʘ ʚʽʜʛʦʥʢʫ ʟ ʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ. ʉʧʦʯʘʪʢʫ ʚʽʜʛʘʥʷʶʪʴ ʦʩʥʦʚʥʫ 

ʯʘʩʪʠʥʫ ʨʦʟʯʠʥʥʠʢʘ ʧʨʠ 80...90 Áʉ ʜʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʣʽʾ ʫ ʤʽʩʮʝʣʽ 75...80 %. 

ʇʦʪʽʤ ʜʠʩʪʠʣʷʮʽʶ ʟʜʽʡʩʥʶʶʪʴ ʫ ʚʘʢʫʫʤʽ ʧʨʠ 110..120 Áʉ ʟ ʧʨʦʜʫʚʢʦʶ 

ʛʦʩʪʨʦʶ ʧʘʨʦʶ. ʃʽʥʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʣʽʾ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʦʯʠʱʝʥʥʷ ʽ ʩʫʰʽʥʥʷ ʥʘʩʽʥʥʷ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʘʛ, ʻʤʥʦʩʪʝʡ, ʩʝʧʘʨʘʪʦʨʽʚ, 

ʤʘʛʥʽʪʥʠʭ ʫʣʦʚʣʶʚʘʯʽʚ, ʚʠʜʘʪʢʦʚʠʭ ʙʫʥʢʝʨʽʚ ʽ ʩʫʰʘʨʦʢ. ʅʘʩʪʫʧʥʠʤ ʽʜʝ 

ʢʦʤʧʣʝʢʩ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʚʽʜʜʽʣʝʥʥʷ ʯʠʩʪʦʛʦ ʷʜʨʘ ʽ ʡʦʛʦ ʧʦʜʨʽʙʥʶʚʘʥʥʷ 

(ʜʠʩʢʦʚʠʡ ʤʣʠʥ, ʘʩʧʽʨʘʮʽʡʥʘ ʚʽʷʣʢʘ ʪʘ ʚʘʣʴʮʴʦʚʠʡ ʚʝʨʩʪʘʪ). ʊʦʤʫ, 

ʦʩʥʦʚʥʠʤ ʻ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʨʦʧʘʨʶʚʘʥʥʷ ʽ ʞʘʨʝʥʥʷ ʤʝʟʛʠ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟʽ ʰʥʝʢʦʚʠʭ ʘʙʦ ʯʘʥʥʠʭ ʞʘʨʦʚʝʥʴ. ʇʨʦʚʽʜʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʫʩʪʘʪʢʫʚʘʥʥʷ 

ʧʦʪʦʢʦʚʦʾ ʣʽʥʽʾ ʻ ʰʥʝʢʦʚʠʡ ʧʨʝʩ ʽ ʝʢʩʪʨʘʢʮʽʡʥʠʡ ʘʧʘʨʘʪ.  
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ʄʝʣʽʪʦʧʦʣʴ: ʚʠʜʘʚʥʠʯʦ-ʧʦʣʽʛʨʘʬʽʯʥʠʡ ʮʝʥʪʨ çLuxè, 2020. ï 312 ʩ. 

http://elar.tsatu.edu.ua/bitstream/123456789/14736/1/%D0%9F%D1%96%D0%B4%D1%80%D1%83%D1%87%D0%BD%D0%B8%D0%BA%20%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D0%B8%20%D0%B2%20%D1%80%D0%B5%D0%BF%D0%BE%D0%B7%D0%B8%D1%82%D0%B0%D1%80%D1%96%D0%B9.pdf
http://elar.tsatu.edu.ua/bitstream/123456789/14736/1/%D0%9F%D1%96%D0%B4%D1%80%D1%83%D1%87%D0%BD%D0%B8%D0%BA%20%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D0%B8%20%D0%B2%20%D1%80%D0%B5%D0%BF%D0%BE%D0%B7%D0%B8%D1%82%D0%B0%D1%80%D1%96%D0%B9.pdf
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ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆʎɽʉʋ ʆɹʈʆɹʂʀ ʄʆʃʆʂɸ ɺ ʈʆʊʆʈʅʆ-

ʇʋʃʔʉɸʎɯʁʅʆʄʋ ɸʇɸʈɸʊɯ 

 

ɸʨʪʝʤ ɼ.ʉ., 21ʄɹ ɻʄ ɿ 

ʂʝʨʽʚʥʠʢ ʉʘʤʦʡʯʫʢ ʂ.ʆ., ʜ.ʪ.ʥ., ʧʨʦʬ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʮʝʩʫ ʦʙʨʦʙʢʠ 

ʤʦʣʦʢʘ ʚ ʨʦʪʦʨʥʦ-ʧʫʣʴʩʘʮʽʡʥʦʤʫ ʘʧʘʨʘʪʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

 

ɺ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʣʽʥʽʷ ʧʝʨʝʨʦʙʢʠ ʤʦʣʦʢʘ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ 

ʝʥʝʨʛʦʚʠʪʨʘʪʥʠʭ ʻ ʛʦʤʦʛʝʥʽʟʘʪʦʨ, ʧʠʪʦʤʘ ʧʦʪʫʞʥʽʩʪʴ ʷʢʦʛʦ ʩʢʣʘʜʘʻ ʜʦ 9 

ʢɺʪ/ʪ. ʊʦʤʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʤʽʥʠʪʠ ʢʣʘʧʘʥʥʠʡ ʛʦʤʦʛʝʥʽʟʘʪʦʨ ʥʘ ʨʦʪʦʨʥʦ-

ʧʫʣʴʩʘʮʽʡʥʠʡ (ʇɸ ʟ ɺʈ). ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠʩʢʦʨʝʥʥʷ ʝʤʫʣʴʩʽʾ ʫ ʇɸ ʟ ɺʈ ʧʨʦʧʦʨʮʽʡʥʦ ʜʦ ʩʪʫʧʝʥʷ 

ʜʠʩʧʝʨʛʫʚʘʥʥʷ. ɻʨʘʬʽʯʥʦ ʦʪʨʠʤʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʘ f(t)=  ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩʫʥʢʫ 1. 

 

ʈʠʩʫʥʦʢ 1 ï ɿʘʣʝʞʥʽʩʪʴ ʧʨʠʩʢʦʨʝʥʥʷ ʨʽʜʠʥʠ ʚ ʦʪʚʦʨʘʭ ʤʦʜʫʣʷʪʦʨʘ 

ʚʽʜ ʯʘʩʫ 

ʉʝʨʝʜʥʻ ʧʨʠʩʢʦʨʝʥʥʷ 
c

a  ʚʠʟʥʘʯʠʤʦ ʜʣʷ ʫʤʦʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʜʽʣʴʥʠʮʽ, ʜʝ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ.  
3 2 2 2 2 2

ʢ ʢ

c 2 2

ʨ ʩ

n D n rD
a

3600z ( l l ) D
30z 8

2z

p p

d p
d

= +
+ + å õ

+æ ö
ç ÷

.                         (1) 

ʆʙˇʨʫʥʪʦʚʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ ʥʘ ʧʨʠʚʽʜ 

ʦʙʝʨʪʘʥʥʷ ʪʘ ʚʽʙʨʘʮʽʾ ʨʦʪʦʨʘ. ɺʧʣʠʚ ʧʦʪʫʞʥʦʩʪʽ ʚʽʙʨʘʮʽʾ ʨʦʪʦʨʘ ʩʢʣʘʜʘʻ 

ʙʽʣʴʰ ʚʘʛʦʤʫ ʜʦʣʶ ʫ ʟʘʛʘʣʴʥʽʡ ʧʦʪʫʞʥʦʩʪʽ, ʩʧʦʞʠʚʘʥʦʾ ʇɸ ʟ ɺʈ ʽ ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʜʽʘʤʝʪʨʫ ʨʦʪʦʨʘ ʮʷ ʜʦʣʷ ʨʽʟʢʦ ʟʨʦʩʪʘʻ. ʇʨʠ z=4 ʜʦʣʷ 

ʧʦʪʫʞʥʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʩʢʣʘʜʘʻ 7% ʚʽʜ ʟʘʛʘʣʴʥʦʾ, ʘ ʧʨʠ z=12 ï 25% [1-3].  
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʫʣʴʩʘʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ ʟ 

ʚʽʙʨʫʶʯʠʤ ʨʦʪʦʨʦʤ ʦʜʝʨʞʘʥʽ ʨʽʚʥʷʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ ʝʥʝʨʛʦʚʠʪʨʘʪ ʪʘ 

ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ ʞʠʨʦʚʠʭ ʢʫʣʴʦʢ ʞʠʨʦʚʦʾ ʝʤʫʣʴʩʽʾ ʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ 

ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ 1000-2000 ʦʙ/ʭʚ ʽ ʩʪʫʧʝʥʽ ʚʽʜʢʨʠʪʪʷ ʟʘʩʣʦʥʢʠ ʥʘ ʚʠʭʦʜʽ ʟ 

ʘʧʘʨʘʪʫ 40-100% ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʝʤʫʣʴʩʽʾ 60-65
0
ʉ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ:  

ï ʟʙʽʣʴʰʝʥʥʷ ʢʨʘʪʥʦʩʪʽ ʦʙʨʦʙʢʠ ʫ ʧʫʣʴʩʘʮʽʡʥʦʤʫ ʘʧʘʨʘʪʽ 

ʥʝʝʬʝʢʪʠʚʥʦ ʽ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʷʢ ʮʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʧʨʠʢʣʘʜ ʫ ʢʣʘʧʘʥʥʠʭ ʛʦʤʦʛʝʥʽʟʘʪʦʨʘʭ; 

ï ʦʜʥʦʢʨʘʪʥʘ ʦʙʨʦʙʢʘ ʟ ʚʽʙʨʘʮʽʻʶ ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʘʪʠ ʝʤʫʣʴʩʽʶ ʟ 

ʜʠʩʧʝʨʩʥʽʩʪʶ ʥʘ 12-15% ʚʠʱʝ, ʽ ʝʥʝʨʛʦʚʠʪʨʘʪʘʤʠ ʥʘ 10-12% ʤʝʥʰʝ ʥʽʞ  

ʜʚʦʢʨʘʪʥʘ ʦʙʨʦʙʢʘ ʙʝʟ ʚʽʙʨʘʮʽʾ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʽʩʪʦʪʥʠʡ ʧʦʟʠʪʠʚʥʠʡ 

ʝʬʝʢʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʙʨʫʶʯʦʛʦ ʨʦʪʦʨʫ; 

ï ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʦʙʠʨʘʪʠ ʨʝʞʠʤʠ ʟʽ 

ʟʥʠʞʝʥʦʶ ʯʘʩʪʦʪʦʶ ʨʦʪʦʨʫ ʪʘ ʟʙʽʣʴʰʝʥʠʤ ʩʪʫʧʝʥʝʤ ʚʽʜʢʨʠʪʪʷ ʟʘʩʣʽʥʢʠ; 

ï ʜʣʷ ʜʦʩʷʛʥʝʥʥʽ ʨʦʟʤʽʨʽʚ ʯʘʩʪʦʢ ʝʤʫʣʴʩʽʾ 1,3-1,5 ʤʢʤ ʥʘʡʙʽʣʴʰ 

ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʙʨʘʮʽʡʥʫ ʜʚʦʢʨʘʪʥʫ ʦʙʨʦʙʢʫ, ʝʥʝʨʛʦʚʠʪʨʘʪʠ 

ʷʢʦʾ ʫ 1,8-2,0 ʨʘʟʠ ʤʝʥʰʽ ʥʽʞ ʫ ʜʚʦʢʨʘʪʥʦʾ ʦʙʨʦʙʢʠ ʟ ʚʽʙʨʘʮʽʻʶ [2-4]. 

ʇʦʨʽʚʥʷʥʥʷ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʩʢʣʘʜʫ ʤʦʣʦʢʘ ʧʽʩʣʷ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʫ ʇɸ ʟ 

ɺʈ ʪʘ ʢʣʘʧʘʥʥʦʤʫ ʛʦʤʦʛʝʥʽʟʘʪʦʨʽ ɸ1-ʆɻ2ʄ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʪʘ ʰʠʨʦʪʘ ʨʦʟʧʦʜʽʣʫ ʨʦʟʤʽʨʽʚ ʞʠʨʦʚʠʭ ʢʫʣʴʦʢ ʜʦʩʣʽʜʥʦʛʦ 

ʩʧʦʩʦʙʫ ʤʝʥʰʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʨʠʤʘʥʦʾ 

ʝʤʫʣʴʩʽʾ. 
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ʈʆʉʃʀʅʅɸ ʆʃɯʗ ʋʂʈɸɰʅʉʔʂʆɻʆ ɺʀʈʆɹʅʀʎʊɺɸ 

 

ɺʝʧʨʻʚ ʅ.ɭ., 21ʉɻʄ 

ʂʝʨʽʚʥʠʢ ʂʶʨʯʝʚ ʉ.ɺ., ʜ.ʪ.ʥ., ʧʨʦʬ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʨʽʟʥʦʚʠʜʠ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ 

ʚ ʋʢʨʘʾʥʽ. 

 

ʊʨʘʜʠʮʽʡʥʦ ʥʘʡʧʦʧʫʣʷʨʥʽʰʘ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʙʝʟʣʽʯʽ ʩʪʨʘʚ ʦʣʽʷ - 

ʩʦʥʷʰʥʠʢʦʚʘ. ɰʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʩʤʘʞʝʥʥʷ ʦʚʦʯʽʚ ʪʘ ʤ'ʷʩʘ, ʟʘʧʨʘʚʢʠ 

ʩʘʣʘʪʽʚ, ʚʠʧʽʯʢʠ. ʇʨʠʭʠʣʴʥʠʢʠ ɿʆɾ ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʚʠʰʫʢʘʥʽʡ 

ʦʣʠʚʢʦʚʽʡ, ʘ ʷʢʱʦ ʚʞʝ ʰʫʢʘʶʪʴ ʘʣʴʪʝʨʥʘʪʠʚʫ ʦʙʦʤ ʚʠʜʘʤ ʦʣʽʡ, ʪʦ 

ʦʙʠʨʘʶʪʴ ʢʫʢʫʨʫʜʟʷʥʫ. ʂʫʣʽʥʘʨʘʤ ʚʽʜʦʤʽ ʧʦʥʘʜ 20 ʚʠʜʽʚ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ, 

ʷʢʽ ʤʦʞʥʘ ʚʞʠʚʘʪʠ ʚ ʾʞʫ: ʩʦʥʷʰʥʠʢʦʚʘ, ʣʣʷʥʘ, ʛʽʨʯʠʯʥʘ, ʢʫʥʞʫʪʥʘ, 

ʢʦʥʦʧʣʷʥʘ, ʛʘʨʙʫʟʦʚʘ, ʘʤʘʨʘʥʪʦʚʘ, ʟ ʚʦʣʦʩʴʢʦʛʦ ʛʦʨʽʭʫ, ʤʠʛʜʘʣʶ, ʘʨʘʭʽʩʫ, ʟ 

ʥʘʩʽʥʥʷ ʨʦʟʪʦʨʦʧʰʽ, ʯʦʨʥʦʛʦ ʢʤʠʥʫ, ʢʽʩʪʦʯʦʢ ʚʠʥʦʛʨʘʜʫ ʽ ʪ.ʜ. ʉʠʨʠʤʠ 

ʦʣʽʷʤʠ ʟʘʧʨʘʚʣʷʶʪʴ ʩʘʣʘʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, ʱʦʙ ʩʤʘʞʠʪʠ ʯʠ ʪʫʰʢʫʚʘʪʠ 

ʧʨʦʜʫʢʪʠ, ʜʦʜʘʚʘʪʠ ʜʦ ʤʘʨʠʥʘʜʽʚ, ʩʦʫʩʽʚ, ʟʘʧʨʘʚʦʢ, ʪʽʩʪʘ. 

ʆʣ̔  ʁʩʦʥʷʰʥʠʢʦʚʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ: ʟʘʧʨʘʚʢʠ ʩʘʣʘʪʽʚ, ʚʽʥʝʛʨʝʪʽʚ, 

ʜʦʜʘʶʪʴ ʜʦ ʨʽʟʥʠʭ ʭʦʣʦʜʥʠʭ ʪʘ ʛʘʨʷʯʠʭ ʩʪʨʘʚ: ʢʘʰʽ, ʦʚʦʯʝʚʽ ʩʪʨʘʚʠ, ʩʦʫʩʠ, 

ʤʘʡʦʥʝʟ. ʉʦʥʷʰʥʠʢʦʚʘ ʦʣʽʷ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʝʮʝʧʪʘʭ 

ʜʦʤʘʰʥʴʦʾ ʢʦʥʩʝʨʚʘʮʽʾ. 

ʆʣʽʶ ʘʤʘʨʘʥʪʘ ʦʪʨʠʤʫʶʪʴ ʟ ʥʘʩʽʥʥʷ ʨʦʩʣʠʥʠ ʘʤʘʨʘʥʪ. ɸʤʘʨʘʥʪʦʚʘ 

ʦʣʽʷ ʚʠʨʽʟʥʷʻʪʴʩʷ ʛʦʨʽʭʦʚʠʤ ʧʨʠʩʤʘʢʦʤ ʽ ʯʫʜʦʚʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʟʘʧʨʘʚʢʠ 

ʩʘʣʘʪʽʚ. ɺʚʘʞʘʻʪʴʩʷ ʜʽʻʪʠʯʥʦʶ, ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʘ ʜʣʷ ʪʠʭ, ʭʪʦ ʟʙʠʨʘʻʪʴʩʷ 

ʭʫʜʥʫʪʠ. ʆʣʽʶ ʘʤʘʨʘʥʪʘ ʨʝʢʦʤʝʥʜʫʶʪʴ ʧʦʻʜʥʫʚʘʪʠ ʟ ʦʣʠʚʢʦʚʦʶ. ʋ 

ʧʨʦʜʘʞʫ ʻ ʛʦʪʦʚʽ ʦʣʽʡʥʽ ʩʫʤʽʰʽ ʜʣʷ ʩʘʣʘʪʽʚ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʥʘ 35% ʟ 

ʘʤʘʨʘʥʪʦʚʦʾ ʪʘ ʥʘ 65% ʟ ʦʣʠʚʢʦʚʦʾ ʦʣʽʡ. 

ʆʣʽʷ ʩʦʻʚʘ - ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʩʚʽʪʦʚʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʥʘʪʫʨʘʣʴʥʠʭ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ, ʦʜʝʨʞʫʶʪʴ ʟ ʙʦʙʽʚ ʩʦʾ. ʄʽʩʪʠʪʴ 

ʙʘʛʘʪʦ ʭʦʣʽʥʫ, ʣʽʥʦʣʝʚʦʾ ʪʘ ʽʥʰʠʭ ʢʠʩʣʦʪ, ʚʽʪʘʤʽʥʽʚ ʂ ʪʘ ɽ, ʥʦʨʤʘʣʽʟʫʻ 

ʨʽʚʝʥʴ ʭʦʣʝʩʪʠʨʠʥʫ. ʈʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʜʽʻʪʠʯʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʭʚʦʨʠʭ ʥʘ 

ʜʽʘʙʝʪ, ʛʽʧʝʨʪʦʥʽʶ, ʭʘʨʯʦʚʫ ʘʣʝʨʛʽʶ, ʦʞʠʨʽʥʥʷ. ɰʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʩʦʫʩʽʚ ʪʘ ʟʘʧʨʘʚʦʢ ʜʣʷ ʩʘʣʘʪʽʚ ʪʘ ʚʽʥʝʛʨʝʪʽʚ, ʤʦʞʥʘ ʩʤʘʞʠʪʠ 

ʨʠʙʫ, ʤ'ʷʩʦ ʪʘ ʦʚʦʯʽ, ʜʦʜʘʚʘʪʠ ʫ ʪʽʩʪʦ ʜʣʷ ʚʠʧʽʯʢʠ. 

ʆʣʽʷ ʘʨʘʭʽʩʦʚʘ ʻ ʮʽʥʥʠʤ ʜʽʻʪʠʯʥʠʤ ʧʨʦʜʫʢʪʦʤ, ʙʦ ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ 

ʨʦʩʣʠʥʥʠʭ ʙʽʣʢʽʚ ʪʘ ʞʠʨʽʚ, ʱʦ ʣʝʛʢʦ ʟʘʩʚʦʶʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ. ʄʘʻ ʚʠʩʦʢʽ 

ʭʘʨʯʦʚʽ ʪʘ ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʘ ʧʦ ʚʤʽʩʪʫ ʘʤʽʥʦʢʠʩʣʦʪ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ 

ʤ'ʷʩʫ, ʚʝʨʰʢʘʤ ʪʘ ʢʫʨʷʯʠʤ ʷʡʮʷʤ. ɺʘʞʣʠʚʠʡ ʢʦʤʧʦʥʝʥʪ ʚ ʩʠʩʪʝʤʽ 

ʚʝʛʝʪʘʨʽʘʥʩʴʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ: ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʢʦʨʠʩʥʠʭ ʚʽʪʘʤʽʥʽʚ ʪʘ 
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ʤʽʢʪʦʝʣʝʤʝʥʪʽʚ ( A,E, D, ɺ1, ɺ2, Pʈ, ʟʘʣʽʟʦ, ʬʦʣʽʻʚʘʷ ʢʠʩʣʦʪʘ, ʮʠʥʢ, 

ʢʦʙʘʣʴʪ, ʢʘʣʽʡ, ʤʘʛʥʽʡ, ʡʦʜ, ʢʘʣʴʮʽʡ, ʬʦʩʬʦʨ), ʧʦʩʠʣʶʻ ʚʽʜʯʫʪʪʷ ʩʠʪʦʩʪʽ. 

ɺʠʩʦʢʦʢʘʣʦʨʽʡʥʝ. ʉʤʘʢ ʦʣʽʾ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʡ ʛʦʨʽʭʦʚʠʡ, ʘʨʦʤʘʪ 

ʩʦʣʦʜʢʫʚʘʪʠʡ. ɸʨʘʭʽʩʦʚʘ ʦʣʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ: ʩʘʣʘʪʽʚ, ʩʦʫʩʽʚ, ʨʽʟʥʠʭ 

ʭʦʣʦʜʥʠʭ ʪʘ ʛʘʨʷʯʠʭ ʩʪʨʘʚ ʟ ʦʚʦʯʽʚ, ʤ'ʷʩʘ, ʨʠʙʠ, ʘʨʦʤʘʪʥʠʭ ʩʦʣʦʜʢʠʭ 

ʜʝʩʝʨʪʽʚ. ʄʦʞʥʘ ʜʦʜʘʚʘʪʠ ʚ ʩʫʧʠ ʪʘ ʨʽʟʦʪʪʦ, ʛʘʨʥʽʨʠ. ɼʦʙʨʝ ʧʦʻʜʥʫʻʪʴʩʷ ʟ 

ʥʝʡʪʨʘʣʴʥʠʤʠ ʜʦ ʩʤʘʢʫ ʧʣʘʩʪʽʚʮʷʤʠ, ʬʨʫʢʪʘʤʠ (ʙʘʥʘʥʦʤ, ʷʙʣʫʢʦʤ, 

ʧʦʣʫʥʠʮʝʶ), ʧʝʯʠʚʦʤ, ʨʦʜʟʠʥʢʘʤʠ. ɿʙʝʨʽʛʘʻ ʩʚʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʚʽʪʴ ʧʨʠ 

ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʧʨʘʢʪʠʯʥʛʦ ʥʝ ʜʠʤʠʪʴ ʧʨʠ ʥʘʛʨʽʚʽ, ʪʦʤʫ ʥʘ ʦʣʽʾ ʟ 

ʘʨʘʭʽʩʫ ʤʦʞʥʘ ʩʤʘʞʠʪʠ ʪʘ ʛʦʪʫʚʘʪʠ ʧʨʦʜʫʢʪʠ ʫ ʬʨʽʪʶʨʽ.  

ʆʣʽʶ ʢʦʥʦʧʣʷʥʫ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʥʘʩʽʥʥʷ ʢʦʥʦʧʝʣʴ. ʆʣʽʷ ʢʦʥʦʧʣʷʥʘ 

ʚʚʘʞʘʻʪʴʩʷ ʜʫʞʝ ʢʦʨʠʩʥʦʶ - ʙʘʛʘʪʘ ʥʘ ʚʽʪʘʤʽʥʠ ɸ, ɺ1,ɺ6, ʉ, ɼ. ɯ ʤʘʻ ʜʘʚʥʶ 

ʪʨʘʜʠʮʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʢʫʣʽʥʘʨʽʾ ʷʢ ʩʤʘʢʦʚʘ ʪʘ ʘʨʦʤʘʪʠʯʥʘ ʜʦʙʘʚʢʘ. ʅʝʶ 

ʟʘʧʨʘʚʣʷʶʪʴ ʩʫʧʠ, ʩʘʣʘʪʠ, ʭʦʣʦʜʥʽ ʪʘ ʦʚʦʯʝʚʽ ʩʪʨʘʚʠ, ʧʨʠʧʨʘʚʣʷʶʪʴ ʢʘʰʽ, 

ʧʘʩʪʠ, ʨʠʙʥʽ ʩʪʨʘʚʠ, ʜʦʜʘʶʪʴ ʜʦ ʩʠʨʫ, ʩʦʫʩʽʚ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ 

ʚʽʧʽʢʘʥʥʽ ʭʣʽʙʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʛʘʨʷʯʠʭ ʩʪʨʘʚ ʤʘʻ ʙʫʪʠ ʜʦ + 50 Á ʉ.ʇʨʠʻʤʥʘ 

ʦʩʦʙʣʠʚʽʩʪʴ ʦʣʽʾ: ʣʝʛʢʦ ʟʘʩʚʦʶʻʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ ʪʘ ʤʘʻ ʥʽʞʥʠʡ ʛʦʨʽʭʦʚʠʡ 

ʘʨʦʤʘʪ. ʂʦʥʦʧʣʷʥʫ ʦʣʽʶ ʥʝ ʚʘʨʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʩʤʘʞʝʥʥʷ. 

ʆʣ̔ʷ ʨʦʟʪʦʨʦʧʰʽ ʤʘʻ ʫʥʽʢʘʣʴʥʠʡ ʙʽʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʪʘ ʥʘʜʽʣʝʥʘ 

ʮʽʣʶʱʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɺʚʘʞʘʻʪʴʩʷ ʜʽʻʪʠʯʥʠʤ ʧʨʦʜʫʢʪʦʤ. 

ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʦʣʽʶ ʨʦʟʪʦʨʦʧʰʽ ʷʢ ʜʦʙʘʚʢʫ ʜʦ ʭʦʣʦʜʥʠʭ ʩʪʨʘʚ, ʜʣʷ 

ʟʘʧʨʘʚʢʠ ʩʘʣʘʪʽʚ, ʦʚʦʯʝʚʠʭ ʩʪʨʘʚ ʽ ʧʘʰʪʝʪʽʚ, ʢʘʰ (ʦʩʦʙʣʠʚʦ ʟ ʪʦʣʦʢʥʘ). 

ʇʨʦʜʫʢʪ ʜʦʙʨʝ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʙʫʨʷʢʦʤ, ʤʦʨʢʚʦʶ, ʛʘʨʙʫʟʦʤ, ʢʦʨʝʥʝʤ 

ʩʝʣʝʨʠ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʩʣʦ ʚ ʭʦʣʦʜʥʦʤʫ ʚʠʛʣʷʜʽ, ʪʦʤʫ 

ʱʦ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʚʪʨʘʯʘʻʪʴʩʷ ʜʦ 50% ʢʦʨʠʩʥʠʭ ʨʝʯʦʚʠʥ. ʗʢʱʦ ʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʜʘʪʠ ʡʦʛʦ ʜʦ ʛʘʨʷʯʦʾ ʩʪʨʘʚʠ, ʨʦʙʠʪʠ ʮʝ ʧʦʪʨʽʙʥʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʧʦʜʘʯʝʶ ʥʘ ʩʪʽʣ. ɼʦʜʘʚʘʡʪʝ ʦʣʽʶ ʚ ʧʽʜʣʠʚʠ ʽ ʟʘʧʨʘʚʢʠ, 

ʱʦ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʪʝʨʤʽʯʥʽʡ ʦʙʨʦʙʮʽ. ɼʣʷ ʟʘʧʨʘʚʦʢ ʩʧʨʦʙʫʡʪʝ ʟʤʽʰʘʪʠ ʦʣʽʶ 

ʨʦʟʪʦʨʦʧʰʽ ʟ ʤʠʛʜʘʣʴʥʦʶ ʘʙʦ ʣʣʷʥʦʶ. 

ʆʣʽʷ ʛʽʨʯʠʯʥʘ ʻ ʮʽʥʥʠʤ ʧʦʞʠʚʥʠʤ ʜʽʻʪʠʯʥʠʤ ʧʨʦʜʫʢʪʦʤ, ʤʽʩʪʠʪʴ ʚʝʩʴ 

ʢʦʤʧʣʝʢʩ ʞʠʨʦʨʦʟʯʠʥʥʠʭ ʚʽʪʘʤʽʥʽʚ ʪʘ ʽʥʰʽ ʤʽʢʨʦʝʣʝʤʝʥʪʠ. ʄʘʻ ʧʽʢʘʥʪʥʠʡ 

ʩʤʘʢ ʪʘ ʘʨʦʤʘʪ, ʪʦʤʫ ʜʫʞʝ ʧʦʧʫʣʷʨʥʘ ʚ ʢʫʣʽʥʘʨʽʾ. ɻʽʨʯʠʯʥʫ ʦʣʽʶ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ: ʟʘʧʨʘʚʢʠ ʩʘʣʘʪʽʚ, ʧʨʠ ʧʨʠʛʦʪʫʚʘʥʥʽ ʪʫʰʢʦʚʘʥʠʭ 

ʩʪʨʘʚ, ʩʫʧʽʚ, ʽ ʚ ʜʦʤʘʰʥʽʡ ʚʠʧʽʯʮʽ. ʄʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʩʤʘʞʝʥʥʷ 

ʤ'ʷʩʘ, ʨʠʙʠ, ʤʣʠʥʮʽʚ, ʦʣʘʜʦʢ. ɿ ʛʽʨʯʠʯʥʦʶ ʦʣʽʻʶ ʜʦʙʨʝ ʧʦʻʜʥʫʶʪʴʩʷ ʟʝʣʝʥʴ 

ʪʘ ʩʚʽʞʽ ʦʚʦʯʽ. ʂʦʣʠ ʪʨʝʙʘ ʧʦʢʨʘʱʠʪʠ ʩʤʘʢ ʩʘʣʘʪʽʚ, ʚʽʥʝʛʨʝʪʫ ʯʠ ʛʘʨʥʽʨʫ - 

ʜʦʜʘʡʪʝ ʢʨʘʧʣʶ ʛʽʨʯʠʯʥʦʾ ʦʣʽʾ. ɸ ʷʢʱʦ ʜʦʜʘʪʠ ʾʾ ʜʦ ʪʽʩʪʘ, ʪʦ ʚʠʧʽʯʢʘ 

ʤʘʪʠʤʝ ʘʧʝʪʠʪʥʠʡ ʟʦʣʦʪʠʩʪʠʡ ʚʽʜʪʽʥʦʢ. 

ʆʣʽʶ ʢʝʜʨʦʚʫ ʚʠʨʦʙʣʷʶʪʴ ʤʝʪʦʜʦʤ ʭʦʣʦʜʥʦʛʦ ʧʨʝʩʫʚʘʥʥʷ ʟ ʷʜʝʨ 

ʢʝʜʨʦʚʦʛʦ ʛʦʨʽʭʘ. ʋ ʥʽʡ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʚʽʪʘʤʽʥʫ ɽ. ɿʘ ʧʦʞʠʚʥʠʤʠ ʷʢʦʩʪʷʤʠ 

ʢʝʜʨʦʚʘ ʦʣʽʷ ʧʝʨʝʚʝʨʰʫʻ ʙʘʛʘʪʦ ʚʽʜʦʤʠʭ ʝʢʟʦʪʠʯʥʠʭ ʦʣʽʡ. ʄʘʻ ʟʘʧʘʰʥʠʡ 

ʘʨʦʤʘʪ, ʥʽʞʥʠʡ ʩʤʘʢ ʽ ʧʨʠʻʤʥʠʡ ʟʦʣʦʪʠʩʪʦ-ʙʫʨʰʪʠʥʦʚʠʡ ʚʽʜʪʽʥʦʢ.  ʆʣʽʶ ʟ 

ʢʝʜʨʦʚʠʭ ʛʦʨʽʭʽʚ ʜʦʜʘʶʪʴ ʚ ʩʘʣʘʪʠ, ʱʦ ʥʘʜʘʻ ʾʤ ʚʠʰʫʢʘʥʠʡ ʽ ʙʘʛʘʪʠʡ ʢʦʣʽʨ 
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ʽ ʩʤʘʢ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʢʦʥʩʝʨʚʘʮʽʾ, ʘ ʪʘʢʦʞ ʜʣʷ ʩʤʘʞʝʥʥʷ ʤ'ʷʩʥʠʭ ʽ 

ʦʚʦʯʝʚʠʭ ʩʪʨʘʚ. 

ʂʫʢʫʨʫʜʟʷʥʫ ʦʣʽʶ ʦʜʝʨʞʫʶʪʴ ʽʟ ʟʘʨʦʜʢʽʚ ʢʫʢʫʨʫʜʟʠ, ʪʦʤʫ ʜʽʻʪʠʯʥʠʡ 

ʧʨʦʜʫʢʪ ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʢʦʨʠʩʥʠʭ ʜʣʷ ʣʶʜʠʥʠ ʨʝʯʦʚʠʥ: ʥʘʧʨʠʢʣʘʜ, ʫ ʥʽʡ ʻ 

85% ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʚʽʪʘʤʽʥʠ F, ɽ, B1, PP, ʧʨʦʚʽʪʘʤʽʥ ɸ ʪʘ 

ʣʝʮʠʪʠʥ. ɿʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʢʫʢʫʨʫʜʟʷʥʘ ʦʣʽʷ ʧʦʜʽʙʥʘ ʜʦ ʩʦʥʷʰʥʠʢʦʚʦʾ. 

ɺʦʥʘ ʟʦʣʦʪʘʚʦ-ʞʦʚʪʦʛʦ ʢʦʣʴʦʨʫ, ʧʨʦʟʦʨʘ, ʙʝʟ ʟʘʧʘʭʫ. 

ʂʫʥʞʫʪʥʫ (ʩʝʟʘʤʦʚʫ) ʦʣʽʶ ʦʜʝʨʞʫʶʪʴ ʟ ʥʘʩʽʥʥʷ ʢʫʥʞʫʪʫ. ʆʣʽʷ 

ʤʘʡʞʝ ʙʝʟ ʟʘʧʘʭʫ ʽ ʟ ʧʨʠʻʤʥʠʤ ʩʤʘʢʦʤ. ʂʫʥʞʫʪʥʘ ʦʣʽʷ - ʭʘʨʯʦʚʠʡ ʧʨʦʜʫʢʪ, 

ʨʽʚʥʦʮʽʥʥʠʡ ʽʥʰʠʤ ʨʦʩʣʠʥʥʠʤ ʦʣʽʷʤ, ʦʜʥʘʢ ʚ ʥʽʡ ʥʝʤʘʻ ʚʽʪʘʤʽʥʫ ɸ ʠ ʤʘʣʦ 

ʚʽʪʘʤʽʥʫ ɽ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʢʦʥʜʠʪʝʨʩʴʢʽʡ ʪʘ ʢʦʥʩʝʨʚʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʷʭ. ʅʘʡʢʨʘʱʠʡ ʚʘʨʽʘʥʪ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʫʥʞʫʪʥʦʾ ʦʣʽʾ ʥʘ ʢʫʭʥʽ 

- ʟʘʧʨʘʚʢʘ ʩʘʣʘʪʽʚ. ʆʚʦʯʘʤ ʽ ʟʝʣʝʥʽ ʦʣʽʷ ʥʘʜʘʻ ʣʝʛʢʠʡ ʛʦʨʽʭʦʚʠʡ ʩʤʘʢ. ɼʦʙʨʝ 

ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʣʠʩʪʷʤ ʩʘʣʘʪʫ, ʟʚʠʯʘʡʥʦʶ ʽ ʩʧʘʨʞʝʚʦʶ ʢʚʘʩʦʣʝʶ, ʨʠʩʦʤ, 

ʚʘʨʝʥʦʶ ʢʘʨʪʦʧʣʝʶ ʪʘ ʽʥʰʠʤʠ ʦʚʦʯʘʤʠ. ʊʨʦʭʠ ʛʽʨʢʫʚʘʪʠʡ ʧʨʠʩʤʘʢ ʦʣʽʾ 

ʜʦʜʘʩʪʴ ʩʘʣʘʪʫ ʘʙʦ ʚʽʥʝʛʨʝʪʫ ʧʽʢʘʥʪʥʦʩʪʽ, ʧʽʜʚʠʱʠʪʴ ʘʧʝʪʠʪ. ɻʦʪʫʚʘʪʠ ʥʘ 

ʢʫʥʞʫʪʥʦʤʫ ʤʘʩʣʽ ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ. 

ʅʝʨʘʬʽʥʦʚʘʥʘ ʦʣʽʷ ʟ ʚʠʥʦʛʨʘʜʥʠʭ ʢʽʩʪʦʯʦʢ ʤʘʻ ʥʽʞʥʠʡ ʧʨʠʻʤʥʠʡ 

ʩʤʘʢ ʽ ʣʝʛʢʠʡ ʛʦʨʽʭʦʚʠʡ ʘʨʦʤʘʪ. ʊʦʥʢʦ ʧʽʜʢʨʝʩʣʶʻ ʘʨʦʤʘʪʠ ʪʘ ʩʤʘʢʠ 

ʤ'ʷʩʥʠʭ ʪʘ ʨʠʙʥʠʭ ʩʪʨʘʚ, ʩʧʘʛʝʪʪʽ, ʟʘʧʝʯʝʥʠʤʭ ʪʘ ʪʫʰʢʦʚʘʥʠʭ ʦʚʦʯʽʚ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʣʽʶ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʦʞʠʚʥʦʛʦ ʜʦʤʘʰʥʴʦʛʦ ʤʘʡʦʥʝʟʫ, 

ʨʽʟʥʠʭ ʟʘʧʨʘʚʦʢ ʪʘ ʩʦʫʩʽʚ. ɯʜʝʘʣʴʥʦ ʜʦʜʘʚʘʪʠ ʜʦ ʩʘʣʘʪʽʚ. 

ʃʣʷʥʘ ʦʣʽʷ ʤʘʻ ʣʝʛʢʠʡ ʩʤʘʢ ʟ ʛʽʨʯʠʥʢʦʶ ʽ ʧʽʜʽʡʜʝ ʪʠʤ, ʭʪʦ 

ʜʦʪʨʠʤʫʻʪʴʩʷ ʧʨʘʚʠʣ ʟʜʦʨʦʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʝ ʪʠʤ, ʭʪʦ ʥʝ 

ʾʩʪʴ ʨʠʙʫ. ʆʣʽʶ ʤʦʞʥʘ ʩʧʦʞʠʚʘʪʠ ʱʦʜʥʷ: ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʟʘʧʨʘʚʣʷʥʥʷ ʤ'ʷʩʥʠʭ ʪʘ ʢʘʨʪʦʧʣʷʥʠʭ ʩʘʣʘʪʽʚ ʽ ʭʦʣʦʜʥʠʭ ʩʪʨʘʚ. ɼʫʞʝ 

ʢʦʨʠʩʥʽ ʢʦʤʙʽʥʘʮʽʾ ʣʣʷʥʦʾ ʦʣʽʾ ʟ ʨʦʩʣʠʥʥʠʤʠ ʙʽʣʢʘʤʠ ʢʚʘʩʦʣʽ, ʛʦʨʦʭʫ, ʩʦʾ, 

ʙʦʙʽʚ. ʆʣʽʶ ʤʦʞʥʘ ʟʤʽʰʫʚʘʪʠ ʟ ʢʝʬʽʨʦʤ, ʩʠʨʦʤ ʘʙʦ ʡʦʛʫʨʪʦʤ. ʃʣʷʥʘ ʦʣʽʷ 

ʧʽʜʩʠʣʶʻ ʢʦʨʠʩʪʴ ʤʝʜʫ, ʜʦʙʨʝ ʜʦʧʦʚʥʶʻ ʩʤʘʢ ʢʚʘʰʝʥʦʾ ʢʘʧʫʩʪʠ. ʏʫʜʦʚʦ 

ʩʤʘʢʫʻ ʚ ʩʢʣʘʜʽ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʟʘʧʨʘʚʦʢ. ʃʣʷʥʫ ʦʣʽʶ ʢʘʪʝʛʦʨʠʯʥʦ ʥʝ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʥʘʛʨʽʚʘʪʠ, ʪʘʢ ʷʢ ʧʽʜ ʜʽʻʶ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʨʠʩʥʽ ʨʝʯʦʚʠʥʠ 

ʨʫʡʥʫʶʪʴʩʷ, ʘ ʣʽʥʦʣʝʚʘ ʢʠʩʣʦʪʘ ʫʪʚʦʨʶʻ ʰʢʽʜʣʠʚʽ ʩʧʦʣʫʢʠ. ʊʦʤʫ, 

ʥʝʦʙʭʽʜʥʦ ʧʽʜʙʠʨʘʪʠ ʦʣʽʶ ʜʦ ʧʝʚʥʠʭ ʩʪʨʘʚ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʇʨʦʮʝʩʠ ʽ ʘʧʘʨʘʪʠ. ʄʝʭʘʥʽʯʥʽ ʪʘ ʛʽʜʨʦʤʝʭʘʥʽʯʥʽ ʧʨʦʮʝʩʠ: 

ʇʽʜʨʫʯʥʠʢ / ɺ. ʉ. ɹʦʡʢʦ, ʂ. ʆ. ʉʘʤʦʡʯʫʢ, ɺ. ɻ. ʊʘʨʘʩʝʥʢʦ, ɺ. ʆ. 

ɺʝʨʭʦʣʘʥʮʝʚʘ, ʅ. ʆ. ʇʘʣʷʥʠʯʢʘ, ɭ. ɺ. ʄʠʭʘʡʣʦʚ,ʆ. ʆ. ʏʝʨʚʦʪʢʽʥʘ. ï ʂʠʾʚ 

: ʇʨʦʬʂʥʠʛʘ, 2021. ï 466 ʩ. 

2. ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʛʘʣʫʟʽ. ʇʝʨʝʨʦʙʢʘ ʧʨʦʜʫʢʮʽʾ 

ʨʦʩʣʠʥʥʠʮʪʚʘ: ʧʦʩʽʙʥʠʢ-ʧʨʘʢʪʠʢʫʤ. / ʂ. ʆ. ʉʘʤʦʡʯʫʢ, ʉ. ɺ. ʂʶʨʯʝʚ, ɺ. ʌ. 

ʗʣʧʘʯʠʢ, ʅ. ʆ. ʇʘʣʷʥʠʯʢʘ, ɺ. ʆ. ɺʝʨʭʦʣʘʥʮʝʚʘ, ʆ. ʇ. ʃʦʤʝʡʢʦ. ʊɼɸʊʋ. ï 

ʄʝʣʽʪʦʧʦʣʴ: ʚʠʜʘʚʥʠʯʦ-ʧʦʣʽʛʨʘʬʽʯʥʠʡ ʮʝʥʪʨ çLuxè, 2020. ï 312 ʩ. 

http://elar.tsatu.edu.ua/bitstream/123456789/14736/1/%D0%9F%D1%96%D0%B4%D1%80%D1%83%D1%87%D0%BD%D0%B8%D0%BA%20%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D0%B8%20%D0%B2%20%D1%80%D0%B5%D0%BF%D0%BE%D0%B7%D0%B8%D1%82%D0%B0%D1%80%D1%96%D0%B9.pdf
http://elar.tsatu.edu.ua/bitstream/123456789/14736/1/%D0%9F%D1%96%D0%B4%D1%80%D1%83%D1%87%D0%BD%D0%B8%D0%BA%20%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D0%B8%20%D0%B2%20%D1%80%D0%B5%D0%BF%D0%BE%D0%B7%D0%B8%D1%82%D0%B0%D1%80%D1%96%D0%B9.pdf
https://drive.google.com/file/d/1HHuYQr91cfNZEhzP7E2dv76Ali0pMKgr/view?usp=sharing
https://drive.google.com/file/d/1HHuYQr91cfNZEhzP7E2dv76Ali0pMKgr/view?usp=sharing
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ɼʆʉʃɯɼɾɽʅʅʗ ɺʃɸʉʊʀɺʆʉʊɽʁ ʗɭʏʅʆɻʆ ʇʆʈʆʐʂɸ ʗʂ 

ʉʊɸɹɯʃɯɿɸʊʆʈɸ ʉʋʄɯʐɽʁ ɼʃʗ ɿɹʀʊʆɰ ɼɽʉɽʈʊʅʆɰ 

ʇʈʆɼʋʂʎɯɰ 

 

ɻʣʘʜʢʦʚʘ ʆ.ʉ. ʊʍ-18 

ʂʝʨʽʚʥʠʢ ɿʦʣʦʪʫʭʽʥʘ ɯ.ɺ., ʜ.ʪ.ʥ., ʜʦʮ. 

 

ɼʝʨʞʘʚʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɸʥʦʪʘʮʽʷ ï ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʮʝʩʽʚ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʪʘ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ 

ʩʪʘʙʽʣʽʟʘʪʦʨʘ.  

 

ɼʦʩʣʽʜʞʫʚʘʣʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʷʻʯʥʦʛʦ ʧʦʨʦʰʢʘ (ʗʇ) ʟ 

ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʩʪʘʙʽʣʽʟʘʪʦʨʘ ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʤ'ʷʢʦʛʦ ʤʦʨʦʟʠʚʘ. 

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ 

ʩʪʘʙʽʣʽʟʘʪʦʨʽʚ ʾʭ ʚʦʜʥʽ ʨʦʟʯʠʥʠ ʧʽʜʜʘʚʘʣʠ ʤʝʭʘʥʽʯʥʽʡ ʜʽʾ ʥʘ ʬʨʠʟʝʨʽ 

ʧʨʦʪʷʛʦʤ (7...8)Ŀ60 ʩ  ʧʨʠ ʚʽʜʢʣʶʯʝʥʦʤʫ ʭʦʣʦʜʠʣʴʥʦʤʫ ʘʛʨʝʛʘʪʽ. ʗʢ ʬʫʥʢʮʽʾ 

ʚʽʜʛʫʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ'ʷʟʢʽʩʪʴ ʽ ʤʫʪʥʽʩʪʴ ʨʦʟʯʠʥʽʚ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʗʇ ʫ 

ʨʦʟʯʠʥʽ ʩʢʣʘʜʘʣʘ 3 %. ɿ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʫ ʪʘʙʣ. 1, ʚʠʜʥʦ, ʱʦ 

ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʙʽʣʽʟʘʪʦʨʘ ʥʝ ʟʤʽʥʶʶʪʴʩʷ ʧʨʠ ʧʝʨʝʤʽʰʫʚʘʥʥʽ. 

ɺ'ʷʟʢʽʩʪʴ ʨʦʟʯʠʥʫ ʗʇ ʚ 2,5 ʨʘʟʠ ʙʽʣʴʰʝ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤ 

ʨʦʟʯʠʥʦʤ ʷʙʣʫʯʥʦʛʦ ʧʝʢʪʠʥʫ [1]. 

 

ʊʘʙʣʠʮʷ 1 ï ɺʧʣʠʚ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʥʘ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʦʜʥʠʭ 

ʨʦʟʯʠʥʽʚ ʩʪʘʙʽʣʽʟʘʪʦʨʽʚ (ʍÑm, mÒ0,05) 

ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʩʪʘʙʽʣʽʟʘʪʦʨʘ 

ɺ'ʷʟʢʽʩʪʴ, 10
-3
 ʇʘÖʩ 

ʄʫʪʥʽʩʪʴ,% ʧʦʛʣʠʥʘʥʥʷ 

ʩʚʽʪʣʘ 

ɼʦ 

ʧʝʨʝʤʽʰʫ

-ʚʘʥʥʷ 

ʇʽʩʣʷ 

ʧʝʨʝʤʽʰʫ-

ʚʘʥʥʷ 

ɼʦ 

ʧʝʨʝʤʽʰʫ-

ʚʘʥʥʷ 

ʇʽʩʣʷ 

ʧʝʨʝʤʽʰʫ-

ʚʘʥʥʷ 

ʗʇ  5,4        5,3       57       51 

ʇʝʢʪʠʥ 

ʷʙʣʫʯʥʠʡ (ʢʦʥʪʨʦʣʴ) 
  2,0        1,9        31       31 

ɼʦʩʣʽʜʞʫʚʘʣʠ ʚʧʣʠʚ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʥʘ ʚʦʜʥʽ ʨʦʟʯʠʥʠ 

ʩʪʘʙʽʣʽʟʘʪʦʨʽʚ. ɺʠʟʥʘʯʘʣʠ ʚ'ʷʟʢʽʩʪʴ ʽ ʤʫʪʥʽʩʪʴ ʨʦʟʯʠʥʽʚ ʜʦ ʽ ʧʽʩʣʷ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ, ʱʦ ʧʨʦʚʦʜʠʣʦʩʷ ʚ ʤʦʨʦʟʠʣʴʥʽʡ ʢʘʤʝʨʽ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ -18
 

Üʉ. ʈʦʟʯʠʥʠ ʟʘʤʦʨʦʞʫʚʘʣʠʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʤ'ʷʢʦʛʦ ʤʦʨʦʟʠʚʘ -6
 
Üʉ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2. 
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ʊʘʙʣʠʮʷ 2 ï ɺʧʣʠʚ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʥʘ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʦʜʥʠʭ 

ʨʦʟʯʠʥʽʚ ʩʪʘʙʽʣʽʟʘʪʦʨʽʚ (ʍÑm, mÒ0,05) 

ʅʘʡʤʝʥʫʚʘʥ

ʥʷ ʩʪʘʙʽʣʽʟʘʪʦʨʘ 

ɺ'ʷʟʢʽʩʪʴ, 10
-3
 ʇʘÖʩ 

ʄʫʪʥʽʩʪʴ,  

% ʧʦʛʣʠʥʘʥʥʷ ʩʚʽʪʣʘ 

ɼʦ 

ʧʝʨʝʤʽʰʫ-

ʚʘʥʥʷ 

ʇʽʩʣʷ 

ʧʝʨʝʤʽʰʫ-

ʚʘʥʥʷ 

ɼʦ 

ʧʝʨʝʤʽʰʫ-

ʚʘʥʥʷ 

ʇʽʩʣʷ 

ʧʝʨʝʤʽʰʫ-

ʚʘʥʥʷ 

ʗʇ 5,4 5,6 57 55 

ʇʝʢʪʠʥ ʷʙʣʫʯʥʠʡ 

(ʢʦʥʪʨʦʣʴ) 
2,0 1,9 31 30 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʪʘʙʣ. 2 ʩʚʽʜʯʠʪʴ, ʱʦ ʚʦʜʥʽ ʨʦʟʯʠʥʠ ʩʪʘʙʽʣʽʟʘʪʦʨʽʚ, ʷʢʽ 

ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ, ʩʪʽʡʢʽ ʜʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷ. ɺ'ʷʟʢʽʩʪʴ, ʷʢ ʦʩʥʦʚʥʘ ʫʤʦʚʘ 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʤʦʨʦʟʠʚʘ ʜʣʷ ʨʦʟʯʠʥʫ ʗʇ ʟʨʦʩʪʘʻ ʥʘ 

(0,18é0,22)Ā10
-3
 ʇʘÖʩ. ʎʝ ʜʘʻ ʧʽʜʩʪʘʚʫ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʮʝʡ ʩʪʘʙʽʣʽʟʘʪʦʨ 

ʟʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʜʠʩʧʝʨʩʥʽʩʪʴ ʧʦʚʽʪʨʷ ʚ ʤ'ʷʢʦʤʫ ʤʦʨʦʟʠʚʽ, 

ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʩʪʽʡʢʽ ʜʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʚʦʜʥʽ ʨʦʟʯʠʥʠ ʩʪʘʙʽʣʽʟʘʪʦʨʽʚ 

ʩʪʚʦʨʶʶʪʴ ʚʠʩʦʢʫ ʜʠʩʧʝʨʩʥʽʩʪʴ ʧʦʚʽʪʨʷʥʦʾ ʬʘʟʠ ʚ ʧʨʦʜʫʢʪʽ [2]. 

ɺʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʷʢʦʩʪʽ ʩʪʘʙʽʣʽʟʘʪʦʨʽʚ ʻ ʾʭ ʨʦʟʯʠʥʥʽʩʪʴ ʫ ʚʦʜʽ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʙʨʘʥʦʛʦ ʩʪʘʙʽʣʽʟʘʪʦʨʘ ʷʢ 

ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʾ ʩʧʦʣʫʢʠ ʧʨʦʮʝʩ ʡʦʛʦ ʨʦʟʯʠʥʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʫ ʜʚʘ 

ʝʪʘʧʠ. ʉʧʦʯʘʪʢʫ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʥʘʙʨʷʢʘʥʥʷ ʩʪʘʙʽʣʽʟʘʪʦʨʘ ʚ ʥʝʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ, ʪʝʤʧʝʨʘʪʫʨʘ ʷʢʦʾ ʩʢʣʘʜʘʣʘ 16é18 Üʉ, ʮʝ ʜʦʟʚʦʣʠʣʦ 

ʫʥʠʢʥʫʪʠ ʫʪʚʦʨʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʦʙʦʣʦʥʢʠ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʧʨʦʥʠʢʥʝʥʥʷ 

ʚʦʜʠ ʚʛʣʠʙ ʟʨʘʟʢʘ. ʇʦʪʽʤ ʫ ʩʦʩʫʜ ʜʦʜʘʚʘʣʘʩʷ ʦʩʥʦʚʥʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ ʧʨʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʩʪʘʙʽʣʽʟʘʪʦʨʘ ʜʦ ʚʦʜʠ 1:50.ʗʇ, ʷʢ ʧʦʢʘʟʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʦʙʤʝʞʝʥʦ ʥʘʙʫʭʘʻ ʚ ʭʦʣʦʜʥʽʡ ʚʦʜʽ ʪʘ ʩʘʤʦʚʽʣʴʥʦ ʥʝ ʨʦʟʯʠʥʷʻʪʴʩʷ. ʇʨʠ 

ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 50é60 Üʉ ʗʇ ʫʪʚʦʨʶʻ ʢʦʣʦʾʜʥʠʡ ʨʦʟʯʠʥ 

ʚʠʩʦʢʦʾ ʚ'ʷʟʢʦʩʪʽ. ʆʪʞʝ, ʷʻʯʥʠʡ ʧʦʨʦʰʦʢ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

ʩʪʨʫʢʪʫʨʦʫʪʚʦʨʶʚʘʯʝʤ ʜʣʷ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʜʣʷ ʟʙʠʪʦʾ ʜʝʩʝʨʪʥʦʾ 

ʧʨʦʜʫʢʮʽʾ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ɼʝʡʥʠʯʝʥʢʦ ɻ. ɺ., ɿʦʣʦʪʫʭʽʥʘ ɯ. ɺ., ɹʝʣʷʻʚʘ ɯ. ʄ. ʈʦʟʨʦʙʢʘ 

ʪʝʭʥʦʣʦʛʽʡ ʜʝʩʝʨʪʥʦʾ ʧʨʦʜʫʢʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ // 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʭʘʨʯʦʚʽ ʧʨʦʜʫʢʪʠ ï ʜʽʻʪʠʯʥʽ ʜʦʙʘʚʢʠ ï ʷʢ ʜʽʻʚʠʡ ʟʘʩʽʙ 

ʨʽʟʥʦʧʣʘʥʦʚʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ: ʤʘʪʝʨʽʘʣʠ ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. 

ʢʦʥʬ., 11-12 ʢʚʽʪʥʷ 2013 ʨ. / ʅʘʮʽʦʥ. ʬʘʨʤʘʮʝʚʪ. ʫʥ-ʪ. ʍʘʨʢʽʚ, 2013. ʉ. 74ï80. 

2. ɼʝʡʥʠʯʝʥʢʦ ɻ. ɺ., ɿʦʣʦʪʫʭʽʥʘ ɯ. ɺ., ɹʻʣʷʻʚʘ ɯ. ʄ. ʆʙˇʨʫʥʪʫʚʘʥʥʷ 

ʚʠʙʦʨʫ ʩʪʘʙʽʣʽʟʘʪʦʨʘ ʜʣʷ ʤôʷʢʦʛʦ ʤʦʨʦʟʠʚʘ ʥʘ ʦʩʥʦʚʽ ʩʠʨʦʚʘʪʢʠ // 

ʇʨʦʛʨʝʩʠʚʥʽ ʪʝʭʥʽʢʘ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ ʨʝʩʪʦʨʘʥʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʽ ʪʦʨʛʽʚʣʽ: ʟʙ. ʥʘʫʢ. ʧʨ. / ʍʘʨʢ. ʜʝʨʞ. ʫʥ-ʪ ʭʘʨʯ. ʪʘ ʪʦʨʛ. 

ʍʘʨʢʽʚ: ʍɼʋʍʊ, 2019. ɺʠʧ. 2 (30). C. 183ï192.  
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ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆʎɽʉʋ ʇɽʈɽʄɯʐʋɺɸʅʅʗ ʌɸʈʐʋ  

 

ʏʫʨʩʽʥ ʄ.ʆ., 21ʄɹ ɻʄ ɿ 

ʂʝʨʽʚʥʠʢ ʉʘʤʦʡʯʫʢ ʂ.ʆ., ʜ.ʪ.ʥ., ʧʨʦʬ. 
 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 
 

ɸʥʦʪʘʮʽʷ ï ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʮʝʩʫ 

ʟʤʽʰʫʚʘʥʥʷ ʨʽʜʠʥ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʧʦʾʚ. 

 

ʌʘʨʰʝʤ ʥʘʟʠʚʘʶʪʴ ʩʫʤʽʰ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʧʨʠʛʦʪʦʚʣʝʥʠʭ 

ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ, ʫʟʷʪʠʭ ʫ ʢʽʣʴʢʦʩʪʷʭ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʨʝʮʝʧʪʫʨʦʶ ʜʣʷ 

ʜʘʥʦʛʦ ʚʠʜʫ ʽ ʩʦʨʪʫ ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ (ʩʦʨʪʫ) 

ʚʠʨʦʙʫ ʚʽʥ ʤʦʞʝ ʙʫʪʠ ʤʽʢʨʦʩʢʦʧʽʯʥʦ ʦʜʥʦʨʽʜʥʠʤ ʘʙʦ ʤʽʩʪʠʪʠ ʙʽʣʴʰ ʤʝʥʰ 

ʚʝʣʠʢʽ ʰʤʘʪʦʯʢʠ ʥʝ ʟʨʫʡʥʦʚʘʥʦʾ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ. ʈʦʣʴ ʩʧʦʣʫʯʥʦʾ ʣʘʥʢʠ ʚ 

ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʚʠʢʦʥʫʻ ʤ'ʷʩʥʘ ʯʘʩʪʠʥʘ ʬʘʨʰʫ [1-3]. 

ɻʦʪʫʚʘʥʥʷ ʬʘʨʰʫ ʟ ʞʠʣʦʚʘʥʦʛʦ ʤ'ʷʩʘ (ʟʚʽʣʴʥʝʥʦʛʦ ʚʽʜ ʧʣʽʚʠ, 

ʩʫʭʦʞʠʣʴ, ʭʨʷʱʽʚ, ʩʫʜʠʥ ʽ ʪ.ʽʥ.) ʚʢʣʶʯʘʻ ʧʨʦʮʝʩʠ ʟʜʨʽʙʥʶʚʘʥʥʷ 

(ʨʫʡʥʫʚʘʥʥʷ ʢʣʽʪʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ) ʽ ʟʤʽʰʫʚʘʥʥʷ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʬʘʨʰʫ, 

ʜʦʟʦʚʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʮʝʧʪʫʨʠ. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʢʦʚʙʘʩʥʠʭ 

ʚʠʨʦʙʽʚ ʩʪʫʧʽʥʴ ʟʜʨʽʙʥʶʚʘʥʥʷ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ ʰʤʘʪʢʽʚ ʨʦʟʤʽʨʦʤ 4-25 ʤʤ ʜʦ 

ʧʨʘʢʪʠʯʥʦ ʮʽʣʢʦʤ ʛʦʤʦʛʝʥʽʟʦʚʘʥʦʾ ʩʠʨʦʚʠʥʠ. ʆʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʭ ʚʠʜʽʚ ʬʘʨʰʝʟʤʽʰʫʚʘʯʽʚ ʻ ʣʦʧʘʪʝʚʽ. ɺʠʷʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʦʶ 

ʟʘʜʘʯʝʶ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʬʘʨʰʝʟʤʽʰʫʚʘʯʽʚ ʻ ʦʧʪʠʤʽʟʘʮʽʷ ʾʭ ʧʘʨʘʤʝʪʨʽʚ ʟ 

ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʟʤʽʰʫʚʘʥʥʷ ʬʘʨʰʫ, ʟʤʝʥʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ 

ʟʤʽʰʫʚʘʥʥʷ (ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ) ʪʘ ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ.  

ʇʨʦʘʥʘʣʽʟʦʚʘʥʠʡ ʨʫʭ ʬʘʨʰʫ ʫ ʣʦʧʘʪʝʚʦʤʫ ʬʘʨʰʝʟʤʽʰʫʚʘʯʘ. 

ɺʠʟʥʘʯʝʥʽ ʬʦʨʤʫʣʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʝʥʝʨʛʦʚʠʪʨʘʪ 

ʬʘʨʰʝʟʤʽʰʫʚʘʯʘ.  

ʈʦʟʨʦʙʣʝʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ ʣʦʧʘʪʝʚʦʛʦ ʟʤʽʰʫʚʘʯʘ, ʷʢʘ 

ʜʦʟʚʦʣʷʻ ʟʤʽʥʶʚʘʪʠ ʜʦʚʞʠʥʫ ʣʦʧʘʪʝʡ, ʢʫʪ ʾʭ ʥʘʭʠʣʫ ʪʘ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ 

ʤʽʰʘʣʢʠ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʠʣʠ ʘʜʛʝʟʽʾ ʬʘʨʰʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʣʘʙʦʨʘʪʦʨʥʘ ʫʩʪʘʥʦʚʢʘ ʟ ʪʝʥʟʦʜʘʪʯʠʢʘʤʠ, ʟ'ʻʜʥʘʥʠʤʠ ʫ ʤʦʩʪʦʚʫ ʩʭʝʤʫ, 

ʧʽʜʩʠʣʶʚʘʯʝʤ ʪʘ ʘʤʧʝʨʤʝʪʨʦʤ. 

ɺ ʧʨʦʮʝʩʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʚʠʟʥʘʯʝʥʘ 

ʧʦʪʫʞʥʽʩʪʴ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʟʤʽʰʫʚʘʥʥʷ ʬʘʨʰʫ ʫ ʣʦʧʘʪʝʚʦʤʫ ʟʤʽʰʫʚʘʯʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʪʫʞʥʦʩʪʽ DT 9208 ɸ [4, 5]. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʧʦʪʫʞʥʦʩʪʽ ʟʘʥʦʩʠʤʦ ʚ ʪʘʙʣʠʮʽ 

1 ʽ 2. 

ʆʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʨʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ 

ʧʦʢʘʟʫʶʪʴ ʩʧʽʚʧʘʜʽʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ 
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ʜʘʥʠʤʠ. ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,95. 

 

ʊʘʙʣʠʮʷ 1 ï ɿʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ 

ʂʫʪ ʥʘʭʠʣʫ 

ʣʦʧʘʪʦʢ 

ʇʦʪʫʞʥʽʩʪʴ, ɺʪ 

n=80 ʦʙ/ʭʚ n=60 ʦʙ/ʭʚ n=40 ʦʙ/ʭʚ 

0 170 130 85 

15 140 102 80 

30 135 98 61 

45 110 72 40 

60 85 62 41 

75 41 32 24 

ʊʘʙʣʠʮʷ 2 ï ɺʠʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʟʤʽʰʫʚʘʥʥʷ ʪʘ ʧʦʨʽʚʥʷʥʥʷ 

ʟ ʪʝʦʨʝʪʠʯʥʦ ʚʠʟʥʘʯʝʥʠʤʠ ʜʘʥʠʤʠ 

ʈʘʜʽʫʩ ʣʦʧʘʪʢʠ, ʤʤ 
ʇʦʪʫʞʥʽʩʪʴ, ɺʪ 

ʈʦʟʨʘʭʦʚʘʥʘ ʪʝʦʨʝʪʠʯʥʦ ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ 

25 60 66 

30 68 72 

35 80 81 

40 95 92 
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ʇʈʀʅʎʀʇ ʈʆɹʆʊʀ ɽɾɽʂʎɯʁʅʆɰ ɻʈɸɼʀʈʅɯ  
 

ɯʚʘʱʝʥʢʦ ɺ.ɸ. 23 ʉɸɯ 

ʂʝʨʽʚʥʠʢ ʂʦʣʦʜʽʡ ʆ.ʉ. ʢ.ʪ.ʥ., ʜʦʮ. 
 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

ɸʥʦʪʘʮʽʷ ï ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʘʫʩʪʝʥʽʪʥʠʭ ʩʪʘʣʝʡ 

ʤʝʪʦʜʘʤʠ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ . 

 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʝʞʝʢʮʽʡʥʦʾ ʛʨʘʜʠʨʥʽ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʝʬʝʢʪʫ ʝʞʝʢʮʽʾ, ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʭ 

ʝʞʝʢʮʽʡʥʠʭ ʬʦʨʩʫʥʦʢ ʫ ʩʫʢʫʧʥʦʩʪʽ ʟ ʥʘʧʨʷʤʥʠʤʠ ʜʣʷ ʚʦʜʦʧʦʚʽʪʨʷʥʠʭ 

ʧʦʪʦʢʽʚ. ʆʩʥʦʚʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʬʽʟʠʯʥʦʛʦ ʧʨʦʮʝʩʫ ʝʞʝʢʮʽʾ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦ ʟʤʽʰʘʥʥʷ ʧʦʪʦʢʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʚʝʣʠʢʠʭ ʰʚʠʜʢʦʩʪʷʭ ʝʞʝʢʪʫʶʯʦʛʦ 

(ʘʢʪʠʚʥʦʛʦ) ʧʦʪʦʢʫ, ʫ ʨʘʟʽ ʛʨʘʜʠʨʥʽ - ʧʦʪʦʢʫ ʦʙʦʨʦʪʥʦʾ ʚʦʜʠ. 

ʇʨʠ ʨʦʙʦʪʽ ʬʦʨʩʫʥʢʠ ʫ ʮʽʡ ʟʦʥʽ ʚʠʥʠʢʘʻ ʥʘʡʙʽʣʴʰʝ ʨʦʟʨʽʜʞʝʥʥʷ. ʋ 

ʮʝʥʪʨʽ ʚʦʜʷʥʦʛʦ ʬʘʢʝʣʘ, ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʫ 

ʬʦʨʩʫʥʮʽ, ʚʠʥʠʢʘʻ çʚʘʢʫʫʤʥʘ ʛʦʣʢʘè - ʜʦʜʘʪʢʦʚʘ ʦʙʣʘʩʪʴ ʨʦʟʨʷʜʞʝʥʥʷ ʪʘ 

ʝʞʝʢʪʫʚʘʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ. 

ɽʬʝʢʪ ʝʞʝʢʮʽʾ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: ʩʝʨʝʜʦʚʠʱʝ ʟ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ, 

ʱʦ ʨʫʭʘʻʪʴʩʷ ʟ ʚʝʣʠʢʦʶ ʰʚʠʜʢʽʩʪʶ, ʟʘʭʦʧʣʶʻ ʫ ʩʝʙʝ ʩʝʨʝʜʦʚʠʱʝ ʟ ʥʠʞʯʠʤ 

ʪʠʩʢʦʤ. ɿʘʭʦʧʣʝʥʠʡ ʧʦʪʽʢ ʥʘʟʠʚʘʻʪʴʩʷ ʝʞʝʢʪʫʻʪʴʩʷ. ʋ ʧʨʦʮʝʩʽ ʟʤʽʰʫʚʘʥʥʷ 

ʜʚʦʭ ʩʝʨʝʜʦʚʠʱ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʝʡ. 

ɺʠʧʘʨʥʽ ʛʨʘʜʠʨʥʽ (ʙʘʰʪʦʚʘ, ʝʞʝʢʮʽʡʥʘ, ʚʝʥʪʠʣʷʪʦʨʥʘ, ʙʨʠʟʢʘʣʴʥʘ) 

ʥʘʟʚʘʥʽ ʪʘʢ, ʪʦʤʫ ʱʦ ʦʩʥʦʚʥʠʡ ʚʥʝʩʦʢ ʫ ʧʨʦʮʝʩ ʦʭʦʣʦʜʞʝʥʥʷ ʦʙʦʨʦʪʥʦʾ 

ʚʦʜʠ ʚʥʦʩʠʪʴ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʯʘʩʪʠʥʠ ʧʨʦʭʦʜʠʪʴ ʦʙʩʷʛʫ (~1% ʥʘ ʢʦʞʥʽ 5 Áʉ 

ʧʝʨʝʧʘʜʫ ʪʝʤʧʝʨʘʪʫʨʠ). ʏʠʤ ʽʥʪʝʥʩʠʚʥʽʰʝ ʽ ʷʢʽʩʥʽʰʝ ʡʜʝ ʧʨʦʮʝʩ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʥʘʩʠʯʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʪʠʤ ʝʬʝʢʪʠʚʥʽʰʝ ʧʨʘʮʶʻ 

ʪʘʢʘ ʛʨʘʜʠʨʥʷ [1-3]. 

ɺ ʝʞʝʢʮʽʡʥʠʭ ʛʨʘʜʠʨʥʷʭ ʟʘ ʨʘʭʫʥʦʢ ʦʙʣʘʩʪʽ ʨʦʟʨʷʜʞʝʥʥʷ ʪʘ 

ʟʘʭʦʧʣʝʥʥʷ ʥʘʡʭʦʣʦʜʥʽʰʦʛʦ ʧʦʚʽʪʨʷ ʚʩʝʨʝʜʠʥʫ ʬʘʢʝʣʘ (ʢʦʥʪʘʢʪ ʟ ʥʘʡʙʽʣʴʰ 

ʥʘʛʨʽʪʦʶ ʚʦʜʦʶ) - ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʚʠʱʝ ʤʝʥʰʠʭ ʛʘʙʘʨʠʪʘʭ ʢʦʨʧʫʩʫ. 

ɽʞʝʢʮʽʡʥʘ ʛʨʘʜʠʨʥʷ ʧʨʘʮʶʻ ʪʘʢ: ʚʦʜʘ ʧʦʜʘʻʪʴʩʷ ʥʘ ʢʦʣʝʢʪʦʨ 

ʝʞʝʢʮʽʡʥʦʛʦ ʤʦʜʫʣʷ ʥʘʩʦʩʦʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʘʜʘʥʽ ʚʝʣʠʯʠʥʠ ʥʘʧʦʨʫ ʪʘ 

ʚʠʪʨʘʪʠ ʚʦʜʠ. 

ɿʘʚʜʷʢʠ ʤʦʜʫʣʴʥʦʤʫ ʧʨʠʥʮʠʧʫ ʙʫʜʽʚʣʽ ʤʦʞʣʠʚʘ ʨʝʘʣʽʟʘʮʽʷ ʩʠʩʪʝʤʠ 

ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʦʶ ʚʠʪʨʘʪʦʶ ʚʦʜʠ ʯʝʨʝʟ ʛʨʘʜʠʨʥʶ 

(ʚʘʨʽʶʶʯʠ ʯʠʩʣʦ ʽ ʤʦʜʝʣʴ ʝʞʝʢʮʽʡʥʠʭ ʤʦʜʫʣʽʚ). ɺʠʪʨʘʪʘ ʚʦʜʠ ʯʝʨʝʟ 

ʝʞʝʢʮʽʡʥʠʡ ʤʦʜʫʣʴ ʟʤʽʥʶʻʪʴʩʷ ʤʝʞʘʭ 10-150 ʤ
3
/ʛʦʜ. ɿʥʘʯʝʥʥʷ ʥʘʧʦʨʫ, ʱʦ 

ʧʦʜʘʻʪʴʩʷ ʥʘ ʬʦʨʩʫʥʢʠ ʚʦʜʠ ʤʘʶʪʴ ʣʝʞʘʪʠ ʚ ʤʝʞʘʭ 10ï55 ʤ. ʚʦʜ. ʩʪ. ɺʦʜʘ, 

ʱʦ ʧʦʜʘʻʪʴʩʷ ʥʘ ʢʦʣʝʢʪʦʨ ʨʦʟʧʦʨʦʰʫʻʪʴʩʷ ʝʞʝʢʮʽʡʥʠʤʠ ʬʦʨʩʫʥʢʘʤʠ, ʱʦ 

ʚʠʩʪʫʧʘʶʪʴ ʫ ʨʦʣʽ ʝʞʝʢʪʦʨʽʚ, ʝʞʝʢʮʽʡʥʽ ʢʘʥʘʣʠ ʩʧʝʮʽʘʣʴʥʦʾ ʬʦʨʤʠ. 
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ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʝʞʝʢʮʽʡʥʦʾ ʬʦʨʩʫʥʢʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ 

ʢʨʘʧʣʽ ʨʽʜʠʥʠ, ʱʦ ʨʦʟʧʦʨʦʰʫʻʪʴʩʷ, ʛʝʦʤʝʪʨʽʻʶ ʽ ʢʫʪʦʤ ʨʦʟʢʨʠʪʪʷ ʬʘʢʝʣʘ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʧʦ ʚʦʜʽ, ʱʦ ʧʨʦʧʫʩʢʘʻʪʴʩʷ. ɻʝʦʤʝʪʨʽʷ ʚʭʽʜʥʦʛʦ ʚʽʢʥʘ 

ʝʞʝʢʮʽʡʥʦʛʦ ʤʦʜʫʣʷ, ʟʨʽʟʽ ʷʢʦʛʦ ʚʩʪʘʥʦʚʣʝʥʠʡ ʢʦʣʝʢʪʦʨ ʟ ʬʦʨʩʫʥʢʘʤʠ, ʽ 

ʝʞʝʢʪʦʨʥʦʛʦ ʢʘʥʘʣʫ ʧʽʜʙʠʨʘʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʡʢʨʘʱʝ 

ʚʩʤʦʢʪʫʚʘʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʩʝʨʝʜʠʥʫ ʤʦʜʫʣʷ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʠʪʠ 

ʯʘʩ ʧʦʣʴʦʪʫ ʢʨʘʧʣʽ ʚʦʜʠ - ʯʘʩ ʢʦʥʪʘʢʪʫ ʢʨʘʧʣʽ ʪʘ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ ʜʣʷ 

ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʮʝʩʫ ʪʝʧʣʦʤʘʩʦʦʙʤʽʥʫ ʤʽʞ ʚʦʜʦʶ ʪʘ 

ʧʦʚʽʪʨʷʤ [4-6]. 

ʄʦʣʝʢʫʣʠ ʢʨʘʧʝʣʴ ʚʦʜʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʚʥʫʪʨʽʰʥʽʡ ʦʙʩʷʛ ʬʘʢʝʣʘ 

ʨʦʟʧʠʣʫ, ʚʠʧʘʨʦʚʫʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ, ʧʨʠ ʮʴʦʤʫ ʧʦʪʽʢ ʧʦʚʽʪʨʷ 

ʯʝʨʝʟ ʚʥʫʪʨʽʰʥʽʡ ʝʞʝʢʪʦʨʥʠʡ ʢʘʥʘʣ ʬʦʨʩʫʥʢʠ ʻ ʜʦʩʪʘʪʥʽʤ, ʱʦʙ ʩʚʦʻʯʘʩʥʦ 

ʫʥʦʩʠʪʠ ʥʘʩʠʯʝʥʝ ʚʦʣʦʛʦʶ ʧʦʚʽʪʨʷ, ʱʦ, ʦʜʥʘʢ, ʥʝ ʧʝʨʝʰʢʦʜʞʘʻ ʩʪʚʦʨʝʥʥʶ 

ʨʦʟʨʽʜʞʝʥʦʾ ʦʙʣʘʩʪʽ ʧʨʦʩʪʦʨʫ ʚʩʝʨʝʜʠʥʽ ʬʘʢʝʣ.  

ʆʧʠʨʘʶʯʠʩʴ ʥʘ ʚʠʱʝ ʟʘʟʥʘʯʝʥʝ ʤʠ ʤʦʞʝʤʦ ʧʨʠʡʪʠ ʜʦ ʚʠʩʥʦʚʢʫ, 

ʱʦ, ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ, ʥʝʦʙʭʽʜʥʝ ʧʝʨʝʜʘʯʽ çʚʦʜʘ - ʧʦʚʽʪʨʷè ʧʨʠ ʪʦʤʫ 

ʩʘʤʦʤʫ ʯʘʩʽ ʾʭ ʢʦʥʪʘʢʪʫ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ 

ʬʦʨʩʫʥʢʠ. 
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ɺʀʄʆɻʀ ɼʆ ɺʀɹʆʈʋ ɻʈɸɼʀʈʅɯ ɼʃʗ ʐɸʍʊʅʀʍ ʇɽʏɽʁ 
 

ɯʚʘʱʝʥʢʦ ɸ.ɸ. 23 ʉɸɯ 

ʂʝʨʽʚʥʠʢ ʂʦʣʦʜʽʡ ʆ.ʉ. ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ  

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʘʥʘʣʽʟ ʚʠʤʦʛ ʜʦ ʚʠʙʦʨʫ ʛʨʘʜʠʨʥʽ ʜʣʷ 

ʰʘʭʪʥʠʭ ʧʝʯʝʡ. 

 

ɻʨʘʜʠʨʥʷ - ʧʨʠʩʪʨʽʡ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʚʦʜʠ ʩʧʨʷʤʦʚʘʥʠʤ 

ʘʪʤʦʩʬʝʨʥʠʤ ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ. ʆʩʥʦʚʥʘ ʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʨʘʜʠʨʝʥʴ - 

ʦʭʦʣʦʜʞʝʥʥʷ ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʘʧʘʨʘʪʽʚ, ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʭʦʣʦʜʠʣʴʥʠʭ 

ʫʩʪʘʥʦʚʦʢ, ʘʚʘʨʽʡʥʠʭ ʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʽʚ, ʭʦʣʦʜʠʣʴʥʠʭ ʤʘʰʠʥ, ʤʘʰʠʥ-

ʬʦʨʤʫʚʘʣʴʥʠʢʽʚ ʧʣʘʩʪʠʯʥʠʭ ʤʘʩ, ʧʨʠ ʭʽʤʽʯʥʦʤʫ ʦʯʠʱʝʥʥʽ ʨʝʯʦʚʠʥ ʫ 

ʩʠʩʪʝʤʘʭ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʦʱʦ. ʙʫʜ. ɹʫʜʴ-ʷʢʠʡ ʚʠʨʦʙʥʠʯʠʡ 

ʧʨʦʮʝʩ ʡʜʝ ʽʟ ʪʝʧʣʘ. ʅʘʡʧʨʦʩʪʽʰʝ ʽ ʥʘʡʜʝʰʝʚʰʝ ʮʝ ʪʝʧʣʦ ʚʽʜʚʦʜʠʪʠ 

ʦʙʦʨʦʪʥʦʶ ʚʦʜʦʶ, ʷʢʫ ʚ ʩʚʦʶ ʯʝʨʛʫ ʦʭʦʣʦʜʞʫʚʘʪʠ ʥʘ ʛʨʘʜʠʨʥʽ. ɼʘʥʘ ʩʭʝʤʘ 

ʥʝ ʪʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʻ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʦʩʥʦʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʘʣʝ ʽ ʟʚʦʜʠʪʴ 

ʜʦ ʤʽʥʽʤʫʤʫ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ (ʟʘʙʽʨ ʪʘ ʟʣʠʚ ʚʦʜʠ ʚ 

ʧʨʠʨʦʜʥʽ ʚʦʜʦʡʤʠʱʘ ʨʘʜʠʢʘʣʴʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʚʢʦʣʠʰʥʽʡ ʪʚʘʨʠʥʥʠʡ ʽ 

ʨʦʩʣʠʥʥʠʡ ʩʚʽʪ) [1-3]. 

ʇʨʦʮʝʩ ʦʭʦʣʦʜʞʝʥʥʷ ʚ ʛʨʘʜʠʨʥʷʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʯʘʩʪʢʦʚʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ ʪʘ ʪʝʧʣʦʦʙʤʽʥʫ ʧʦʚʽʪʨʷʤ. ʂʽʣʴʢʽʩʪʴ ʚʦʜʠ, 

ʱʦ ʚʠʧʘʨʦʚʫʻʪʴʩʷ, ʟʘʟʚʠʯʘʡ ʩʪʘʥʦʚʠʪʴ ʚʩʴʦʛʦ 1-2 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ 

ʮʠʨʢʫʣʽʨʫʶʯʦʾ ʚʦʜʠ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʧʘʨʦʚʫʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʤʫʩʦʚʘ ʮʠʨʢʫʣʷʮʽʷ ʧʦʚʽʪʨʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʝʥʪʠʣʷʪʦʨʽʚ, ʘ ʪʘʢʦʞ ʨʦʟʧʦʜʽʣ ʚʦʜʠ ʧʦ ʧʦʚʝʨʭʥʽ ʟ ʚʝʣʠʢʦʶ ʧʣʦʱʝʶ ʪʘ 

ʤʘʣʠʤ ʦʙ'ʻʤʦʤ (ʥʘʩʘʜʢʦʶ), ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʢʦʥʪʘʢʪ ʚʦʜʠ ʟ ʧʦʚʽʪʨʷʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʢʫʧʣʝʫʣʦʚʣʶʚʘʯʘ 

ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʚʪʨʘʪʠ ʚʦʜʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʨʘʧʝʣʴʥʦʛʦ ʚʠʥʝʩʝʥʥʷ ʜʦ 

0,1% ʚʽʜ ʚʝʣʠʯʠʥʠ ʚʠʪʨʘʪʠ ʚʦʜʠ, ʱʦ ʮʠʨʢʫʣʶʻ ʯʝʨʝʟ ʛʨʘʜʠʨʥʶ. 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʛʨʘʜʠʨʝʥʴ ʦʙʤʝʞʝʥʽ ʪʠʤ, ʱʦ 

ʝʢʦʥʦʤʽʯʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʚʦʜʠ ʤʦʞʣʠʚʦ ʣʠʰʝ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ 

ʧʝʨʝʚʠʱʫʻ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʟʘ ʚʦʣʦʛʦʤʫ ʪʝʨʤʦʤʝʪʨʫ 

ʥʘ 1 - 3 Áʉ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʽʡ ʣʽʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʚʽʪʨʷ 32 Áʉ 

ʽ ʧʨʠ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ 50 % (ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʦʢʘʟʘʥʥʶ ʚʦʣʦʛʦʛʦ 

ʪʝʨʤʦʤʝʪʨʘ 23,5 Á ʉ) ʤʦʞʣʠʚʦ ʝʢʦʥʦʤʽʯʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʚʦʜʠ ʜʦ 25-26 Áʉ. 

ɸʣʝ, ʦʩʢʽʣʴʢʠ ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʟʘʡʤʘʻ ʣʠʰʝ ʥʝʚʝʣʠʢʫ ʯʘʩʪʠʥʫ ʨʦʢʫ, ʨʝʰʪʘ 

ʯʘʩʫ ʜʦʩʷʛʘʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʰʝ ʦʭʦʣʦʜʞʝʥʥʷ [4-5]. 

ʅʝʦʙʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ ʜʣʷ ʧʽʜʙʦʨʫ ʛʨʘʜʠʨʥʽ: 

- ʚʠʪʨʘʪʘ ʦʭʦʣʦʜʞʫʚʘʥʦʾ ʚʦʜʠ, 
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- ʤʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʟʘ ʚʦʣʦʛʠʤ 

ʪʝʨʤʦʤʝʪʨʦʤ ʘʙʦ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʤʽʩʮʝ ʚʩʪʘʥʦʚʣʝʥʥʷ, ʥʘ 

ʧʽʜʩʪʘʚʽ ʷʢʠʭ ʤʦʞʣʠʚʝ ʚʠʟʥʘʯʝʥʥʷ ʮʽʻʾ ʪʝʤʧʝʨʘʪʫʨʠ. 

ʋʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʚʠʧʘʨʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʩʭʠʣʴʥʝ ʜʦ ʚʧʣʠʚʫ 

ʨʫʡʥʽʚʥʠʭ ʬʘʢʪʦʨʽʚ ʜʚʦʭ ʪʠʧʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʚʠʤʘʛʘʻ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʦʜʽʚ 

ʧʨʦʪʠʜʽʾ: 

- ʫ ʨʘʟʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʦʚʽʪʨʽ ʚ ʟʦʥʘʭ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʟʘʙʨʫʜʥʝʥʽʩʪʶ ʚʦʥʦ ʧʽʜʜʘʻʪʴʩʷ ʚʧʣʠʚʫ ʘʛʨʝʩʠʚʥʠʭ ʨʝʯʦʚʠʥ, 

ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʥʘ ʚʽʜʧʦʚʽʜʥʦʤʫ ʩʪʘʥʽ. 

- ʫ ʩʝʨʝʜʠʥʽ ʩʠʩʪʝʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʘ ʮʠʨʢʫʣʷʮʽʷ ʚʦʜʠ, ʷʢʘ 

ʧʦʩʪʫʧʦʚʦ ʧʦʛʣʠʥʘʻ ʭʽʤʽʯʥʽ ʢʦʤʧʦʥʝʥʪʠ ʽʟ ʘʪʤʦʩʬʝʨʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʟʦʚʥʽ ʥʘ ʩʠʩʪʝʤʫ ʜʽʻ ʛʘʟʦʧʦʜʽʙʥʝ, ʘ ʟʩʝʨʝʜʠʥʠ ʨʽʜʢʝ 

ʘʛʨʝʩʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ [6]. 

ɼʦʜʘʪʢʦʚʠʤ ʨʫʡʥʽʚʥʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʜʽʻ ʪʽʣʴʢʠ ʥʘ ʟʦʚʥʽʰʥʶ 

ʧʦʚʝʨʭʥʶ ʦʙʣʘʜʥʘʥʥʷ, ʻ ʩʦʥʷʯʥʝ ʩʚʽʪʣʦ, ʦʩʦʙʣʠʚʦ ʚ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʽʡ 

ʯʘʩʪʠʥʽ ʩʧʝʢʪʨʫ. ɹʦ ʚʥʫʪʨʽʰʥʷ ʽ ʟʦʚʥʽʰʥʷ ʢʦʨʦʟʽʷ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠʩʷ 

ʨʽʟʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

ɺʠʱʝ ʟʘʟʥʘʯʝʥʽ ʚʠʤʦʛʠ ʜʦ ʚʠʙʦʨʫ ʛʨʘʜʠʨʥʽ ʜʣʷ ʰʘʭʪʥʠʭ ʧʝʯʝʡ 

ʜʦʧʦʤʦʞʫʪʴ ʟʨʦʙʠʪʠ ʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʚʽʜʢʘʟʫ. 
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ʆɹɻʈʋʅʊʋɺɸʅʅʗ ʂʆʅʉʊʈʋʂʎɯɰ ɯʅɼʋʂʊʆʈɸ ɼʃʗ ʇɸʁʂʀ 

ʊʆʂɸʈʅʀʍ ʈɯɿʎɯɺ 

 

ɹʦʙʨʦʚʩʴʢʠʡ ʄ.ʉ. 23 ʉɸɯ 

ʂʝʨʽʚʥʠʢ ʂʦʣʦʜʽʡ ʆ.ʉ. ʢ.ʪ.ʥ., ʜʦʮ. 
 

       ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ  

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʠʤʦʛʠ ʜʦ ʢʦʥʩʪʨʫʢʮʽʾ ʽʥʜʫʢʪʦʨʘ ʜʣʷ 

ʧʘʡʢʠ ʪʦʢʘʨʥʠʭ ʨʽʟʮʽʚ 

 

ɯʥʜʫʢʪʦʨʦʤ ʥʘʟʠʚʘʶʪʴ ʩʧʝʮʽʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ, ʷʢʠʡ ʩʣʫʞʠʪʴ ʜʣʷ 

ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ ʟʤʽʥʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ ʧʝʚʥʽʡ ʛʘʣʫʟʽ ʤʝʪʘʣʝʚʦʾ 

ʟʘʛʦʪʦʚʢʠ. ʆʙʣʘʩʪʴ ʟʘʛʦʪʽʚʣʽ, ʱʦ ʧʦʪʨʘʧʠʣʘ ʚ ʢʦʥʮʝʥʪʨʦʚʘʥʝ ʟʤʽʥʥʝ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʧʦʣʝ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʽʥʜʫʢʪʦʨʦʤ, ʥʘʟʠʚʘʶʪʴ ʟʦʥʦʶ 

ʥʘʛʨʽʚʘʥʥʷ [1] . 

ɯʩʥʫʻ ʙʝʟʣʽʯ ʢʦʥʬʽʛʫʨʘʮʽʡ ʟʦʥ ʥʘʛʨʽʚʫ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʝʨʝʨʽʟʫ ʟʘʛʦʪʦʚʢʠ, ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʥʘʡʧʨʦʩʪʽʰʽ ʬʽʛʫʨʠ 

(ʢʦʣʦ, ʢʚʘʜʨʘʪ ʽ ʪ.ʜ.), ʪʘʢ ʽ ʜʦʩʠʪʴ ʩʢʣʘʜʥʽ ʧʨʦʬʽʣʽ (ʰʝʩʪʽʨʥʽ, ʨʝʡʢʠ ʽ ʪ.ʧ.). 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʢʦʥʬʽʛʫʨʘʮʽʷ ʪʘ ʢʦʥʩʪʨʫʢʮʽʷ ʽʥʜʫʢʪʦʨʘ ʧʦʚʠʥʥʽ 

ʚʨʘʭʦʚʫʚʘʪʠ, ʢʨʽʤ ʢʦʥʬʽʛʫʨʘʮʽʾ ʟʦʥʠ ʥʘʛʨʽʚʫ, ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ ʷʢ: ʯʘʩ 

ʥʘʛʨʽʚʘʥʥʷ; ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʽʚʘʥʥʷ; ʛʣʠʙʠʥʘ ʥʘʛʨʽʪʦʛʦ ʰʘʨʫ; ʩʠʣʦʚʽ ʪʘ 

ʯʘʩʪʦʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽʥʜʫʢʮʽʡʥʦʾ ʫʩʪʘʥʦʚʠ (ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ); 

ʪʝʭʥʦʣʦʛʽʶ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʟʦʥʠ ʥʘʛʨʽʚʫ (ʟʘʛʘʨʪʫʚʘʥʥʷ, ʧʘʷʥʥʷ, 

ʰʪʘʤʧʫʚʘʥʥʷ, ʢʫʚʘʥʥʷ, ʟʛʠʥʘʥʥʷ, ʥʘʧʣʘʚʣʝʥʥʷ ʘʙʦ ʧʣʘʚʣʝʥʥʷ). 

ɹʝʟʣʽʯ ʢʦʥʬʽʛʫʨʘʮʽʡ ʪʘ ʚʠʜʽʚ ʽʥʜʫʢʪʦʨʽʚ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʧʦʟʥʘʯʝʥʥʷ ʪʘ 

ʨʦʟʧʦʜʽʣʫ ʢʣʘʩʠʬʽʢʫʶʪʴ ʧʦ ɽʉʂɼ ʪʘʢʠʤ ʯʠʥʦʤ: 

- ʽʥʜʫʢʪʦʨʠ ʦʜʥʦʚʠʪʢʦʚʽ; 

- ʽʥʜʫʢʪʦʨʠ ʙʘʛʘʪʦ ʚʠʪʢʦʚʽ; 

- ʽʥʜʫʢʪʦʨʠ ʩʪʨʠʞʥʝʚʽ; 

- ʽʥʜʫʢʪʦʨʠ ʧʝʪʣʴʦʚʽ ʪʘ ʟʠʛʟʘʛʦʧʦʜʽʙʥʽ; 

- ʙʣʦʢʠ ʽʥʜʫʢʪʦʨʽʚ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʢʦʞʝʥ ʽʟ ʮʠʭ ʚʠʜʽʚ ʽʥʜʫʢʪʦʨʽʚ ʚʢʣʶʯʘʻ ʢʽʣʴʢʘ ʪʠʧʽʚ, 

ʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʚʘʨʽʘʥʪʫ ʚʠʢʦʥʘʥʥʷ. 

ʇʦʪʨʽʙʥʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʙʫʜʴ-ʷʢʠʡ ʩʢʣʘʜʥʠʡ ʽʥʜʫʢʪʦʨ, ʻ ʥʽʱʦ ʽʥʰʝ ʷʢ 

ʩʫʢʫʧʥʽʩʪʴ ʥʘʡʧʨʦʩʪʽʰʠʭ ʽʥʜʫʢʪʦʨʽʚ, ʟ'ʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʧʝʚʥʠʤ ʯʠʥʦʤ, ʘ 

ʜʦʜʘʪʢʦʚʝ ʦʙʣʘʜʥʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʩʧʨʝʡʻʨʽʚ, ʤʘʛʥʽʪʦʧʨʦʚʦʜʽʚ, ʪʝʨʤʦʩʪʽʡʢʠʭ 

ʙʝʪʦʥʽʚ ʪʘ ʧʦʢʨʠʪʪʽʚ ʧʨʦʩʪʦ ʜʦʧʦʚʥʶʶʪʴ ʨʦʙʦʯʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽʥʜʫʢʪʦʨʘ, 

ʨʦʙʣʷʪʴ ʡʦʛʦ ʙʽʣʴʰ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ, ʥʘʜʽʡʥʠʤ ʫ ʨʦʙʦʪʽ ʪʘ ʟʨʫʯʥʠʤ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ [2-5]. 

ʇʝʨʝʜʘʯʘ ʝʥʝʨʛʽʾ ʚʽʜ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʚ ʚʠʨʽʙ, ʱʦ ʥʘʛʨʽʚʘʻʪʴʩʷ, 

ʧʨʠ ʚʠʩʦʢʦʯʘʩʪʦʪʥʽʡ ʧʘʡʮʽ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʛʘʪʦʚʠʪʢʦʚʦʛʦ ʘʙʦ 
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ʦʜʥʦʚʠʪʢʦʚʦʛʦ ʽʥʜʫʢʪʦʨʘ, ʱʦ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʤʽʜʥʦʾ ʪʨʫʙʢʠ. 

ʌʦʨʤʘ ʽ ʨʦʟʤʽʨʠ ʽʥʜʫʢʪʦʨʘ ʟʘʣʝʞʘʪʴ ʚʽʜ ʫʤʦʚ ʥʘʛʨʽʚʫ, ʚʝʣʠʯʠʥʠ ʽ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʦʚʝʨʭʥʽ, ʱʦ ʥʘʛʨʽʚʘʻʪʴʩʷ, ʧʦʪʫʞʥʦʩʪʽ ʽ ʯʘʩʪʦʪʠ ʜʞʝʨʝʣʘ 

ʞʠʚʣʝʥʥʷ. 

ʅʘʡʧʨʦʩʪʽʰʽ ʽʥʜʫʢʪʦʨʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʽʟ ʯʝʨʚʦʥʦʤʽʜʥʦʾ ʪʨʫʙʢʠ 

ʢʨʫʛʣʦʛʦ ʘʙʦ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʝʨʝʨʽʟʫ; ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʩʧʘʶʶʪʴʩʷ ʘʙʦ 

ʟʚʘʨʶʶʪʴʩʷ ʟ ʤʽʜʥʦʾ ʩʤʫʛʠ, ʪʨʫʙʢʠ ʪʘ ʣʠʩʪʦʚʦʾ ʤʽʜʽ [6].  

ɿ'ʻʜʥʘʥʥʷ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʽʥʜʫʢʪʦʨʘ ʧʨʠ ʡʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʧʨʦʚʦʜʠʪʴʩʷ ʘʙʦ ʧʘʷʥʥʷʤ ʣʘʪʫʥʥʶ ʘʙʦ ʩʨʽʙʥʠʤ ʧʨʠʧʦʻʤ, ʘʙʦ ʟʚʘʨʶʚʘʥʥʷʤ 

ʤʽʜʜʶ. 

ɯʥʜʫʢʪʦʨʠ, ʟʚʘʨʝʥʽ ʤʽʜʜʶ, ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ ʧʝʨʝʜ ʧʘʷʥʠʤʠ (ʢʨʘʱʘ 

ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ, ʙʽʣʴʰ ʚʠʩʦʢʘ ʜʦʧʫʩʪʠʤʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʽʚʫ), ʧʨʦʪʝ 

ʚʦʥʠ ʩʢʣʘʜʥʽʰʽ ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ, ʽ ʪʦʤʫ ʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ 

ʽʥʜʫʢʪʦʨʠ, ʧʘʷʥʽ ʣʘʪʫʥʥʶ. 

ɺʠʢʦʥʘʥʥʷ ʽʥʜʫʢʪʦʨʽʚ ʩʢʣʘʜʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʥʘʧʨʠʢʣʘʜ ʨʦʟ'ʻʤʥʠʭ, 

ʽʥʦʜʽ ʧʨʝʜʩʪʘʚʣʷʻ ʟʥʘʯʥʽ ʪʨʫʜʥʦʱʽ ʽ ʚʠʤʘʛʘʻ ʚʝʣʠʢʦʛʦ ʜʦʩʚʽʜʫ ʽ ʥʘʚʠʯʦʢ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʡʙʽʣʴʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʮʽʣʝʡ ʧʘʷʥʥʷ ʟʥʘʭʦʜʷʪʴ 

ʜʚʦʚʠʪʢʦʚʽ ʽʥʜʫʢʪʦʨʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ ʤʽʩʮʝʚʝ ʥʘʛʨʽʚʘʥʥʷ ʫ 

ʚʫʟʴʢʽʡ ʟʦʥʽ ʩʧʘʶ.. 
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ʇʨʦʢʦʧʽʡ ɺ.ʉ. 23 ʉɸɯ 

ʂʝʨʽʚʥʠʢ ʂʦʣʦʜʽʡ ʆ.ʉ. ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ  

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʧʨʝʜʩʪʘʚʣʝʥʽ ʘʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʧʦʶ ʧʨʠ 

ʧʘʡʮʽ ʨʽʟʮʽʚ. 

 

ʇʨʠ ʧʘʡʮʽ ʊɺʏ ʨʦʟʧʣʘʚʣʝʥʠʡ ʧʨʠʧʽʡ ʨʦʟʪʽʢʘʻʪʴʩʷ ʫ ʟʘʟʦʨʽ ʤʽʞ 

ʯʘʩʪʠʥ ʜʝʪʘʣʽ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʟ'ʻʜʥʘʪʠ. ɺʽʥ ʧʦʚʠʥʝʥ ʜʦʙʨʝ ʟʤʦʯʫʚʘʪʠ 

ʤʘʪʝʨʽʘʣʠ, ʱʦ ʧʘʷʶʪʴʩʷ, ʘ ʪʘʢʦʞ ʣʝʛʢʦ ʨʦʟʪʽʢʘʪʠʩʷ ʧʦ ʧʦʚʝʨʭʥʽ ʚʠʨʦʙʫ. 

ʇʨʠʧʦʾ ʧʦʚʠʥʥʽ ʤʘʪʠ ʭʦʨʦʰʫ ʧʣʘʩʪʠʯʥʽʩʪʴ ʪʘ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ. ʆʙʦʚ'ʷʟʢʦʚʘ 

ʫʤʦʚʘ ʧʽʜ ʯʘʩ ʚʠʙʦʨʽʚ ʧʨʠʧʦʶ ï ʢʦʨʦʟʽʡʥʘ ʩʪʽʡʢʽʩʪʴ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦ 

ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʤʽʯʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʧʨʠʧʦʶ ʽ ʧʘʷʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʥʝ ʧʦʚʠʥʝʥ ʩʠʣʴʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ.  

ʇʨʠʧʦʾ ï ʮʝ ʦʙʦʚ'ʷʟʢʦʚʠʡ ʢʦʤʧʦʥʝʥʪ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʠʨʦʙʣʷʪʠ 

ʧʘʡʢʫ ʪʘ ʨʦʙʠʪʠ ʤʽʮʥʽ ʩʧʦʣʫʢʠ. 

ʇʨʠʧʦʾ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧ'ʷʪʴ ʪʠʧʽʚ, ʱʦ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʣʘʚʣʝʥʥʷ: 

Å ʦʩʦʙʣʠʚʦ ʣʝʛʢʦʧʣʘʚʢʽ (ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ ʜʦ 145 ʛʨʘʜʫʩʽʚ); 

Å ʣʝʛʢʦʧʣʘʚʢʽ (ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ ʚʽʜ 145 ʜʦ 450 ʛʨʘʜʫʩʽʚ); 

Å ʩʝʨʝʜʥʴʦʧʣʘʚʢʽ (ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ ʚʽʜ 450 ʜʦ 1100 

ʛʨʘʜʫʩʽʚ); 

Å ʚʠʩʦʢʦʧʣʘʚʢʽ (ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ ʚʽʜ 1100 ʜʦ 1850 

ʛʨʘʜʫʩʽʚ); 

Å ʪʫʛʦʧʣʘʚʢʽ (ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ ʧʦʥʘʜ 1850 ʛʨʘʜʫʩʽʚ); 

ʇʘʡʢʘ ʊɺʏ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʧʨʠʧʦʾʚ ʽʟ ʩʝʨʝʜʥʴʦʧʣʘʚʢʠʭ: ʩʨʽʙʥʽ, ʥʽʢʝʣʝʚʽ, ʤʽʜʥʦ-ʮʠʥʢʦʚʽ ʪʦʱʦ. ʄʽʜʴ 

ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʷʢ ʧʨʠʧʦʡ. ɺʢʘʟʘʥʽ ʚʠʱʝ ʧʨʠʧʦʾ, ʷʢʽ 

ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʪʘʢʦʛʦ ʧʨʦʮʝʩʫ, ʷʢ ʧʘʡʢʘ ʊɺʏ, ʤʠ ʨʦʟʛʣʷʥʝʤʦ 

ʜʦʢʣʘʜʥʽʰʝ [1-4]. 

ʄʽʜʴ (ʯʘʩʪʽʰʝ ʄ00 ʘʙʦ ʄ0) ʤʘʻ ʚʽʜʤʽʥʥʫ ʨʽʜʠʥʫ ʽ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʘʪʠ ʟ'ʻʜʥʘʥʥʷ ʜʦʩʪʘʪʥʴʦʾ ʤʽʮʥʦʩʪʽ. ʗʢ ʧʨʘʚʠʣʦ, ʷʢ ʧʨʠʧʦʡ ʾʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʟ'ʻʜʥʘʥʥʽ ʜʝʪʘʣʝʡ ʟ ʣʝʛʦʚʘʥʦʾ ʘʙʦ ʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ, 

ʥʝʡʟʠʣʴʙʝʨʫ ʘʙʦ ʯʘʚʫʥʫ. 

ʄʽʜʥʦ-ʮʠʥʢʦʚʽ ʧʨʠʧʦʾ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʧʘʷʥʥʷ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʤʝʪʘʣʽʚ. ʄʘʶʪʴ ʥʝʚʠʩʦʢʫ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʥʷ, ʱʦ 
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ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʚʽʪʴ ʧʨʠ ʧʘʷʥʥʽ ʜʝʪʘʣʝʡ, ʷʢʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ 

ʥʘʛʨʽʪʽ ʜʦ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʉʨʽʙʥʽ ʧʨʠʧʦʾ ʤʘʶʪʴ ʥʠʟʴʢʫ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʥʷ (ʜʦ 860 ʛʨʘʜʫʩʽʚ). 

ɼʘʥʠʡ ʚʠʜ ʧʨʠʧʦʾʚ ʤʘʻ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ ʪʘ ʚʽʜʤʽʥʥʫ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ. 

ʄʘʶʪʴ ʩʨʽʙʥʽ ʧʨʠʧʦʾ ʚʽʜʤʽʥʥʠʤʠ ʟʤʦʯʫʶʯʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʨʽʙʥʽ ʧʨʠʧʦʾ, ʢʦʣʠ ʧʦʪʨʽʙʥʘ ʧʘʷʥʥʷ ʊɺʏ ʣʘʪʫʥʥʠʭ, 

ʤʽʜʥʠʭ, ʩʪʘʣʝʚʠʭ ʯʠ ʙʨʦʥʟʦʚʠʭ ʚʠʨʦʙʽʚ. ʆʜʥʘʢ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʩʨʽʙʥʽ 

ʧʨʠʧʦʾ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʤʽʥʝʥʽ ʤʝʥʰ ʜʦʨʦʛʠʤʠ [5-6]. 

         ʅʽʢʝʣʴʦʚʽ ʧʨʠʧʦʾ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʧʘʷʥʥʷ ʣʝʛʦʚʘʥʠʭ, 

ʚʫʛʣʝʮʝʚʠʭ ʪʘ ʥʝʨʞʘʚʽʶʯʠʭ ʩʪʘʣʝʡ. ɼʘʥʠʡ ʪʠʧ ʧʨʠʧʦʾʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʣʷ ʧʘʷʥʥʷ ʊɺʏ ʚʠʨʦʙʽʚ ʟʽ ʩʧʣʘʚʽʚ ʞʘʨʦʤʽʮʥʠʭ ʘʙʦ ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʠʭ. 

          ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʭʦʨʦʰʫ ʟʤʦʯʫʚʘʥʽʩʪʴ ʽ ʨʦʟʪʽʢʘʥʥʷ ʧʨʠʧʦʶ ʧʦ 

ʧʦʚʝʨʭʥʷʭ ʜʝʪʘʣʝʡ, ʱʦ ʩʧʘʶʶʪʴʩʷ, ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʦʢʩʠʜʽʚ ʽ ʟʘʧʦʙʽʛʘʥʥʷ 

ʦʢʠʩʣʝʥʥʶ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʬʣʶʩ. 

          ʇʘʡʢʘ ʥʽʭʨʦʤʘ - ʥʘʡʧʨʦʩʪʽʰʠʡ ʧʨʦʮʝʩ, ʪʦʤʫ ʱʦ ʩʘʤ ʩʧʣʘʚ (ʘ ʮʝ 

ʩʠʤʙʽʦʟ ʭʨʦʤʫ ʽ ʥʽʢʝʣʶ) ʻ ʞʘʨʦʩʪʽʡʢʠʤ ʽ ʧʣʘʩʪʠʯʥʠʤ. ʊʝʤʧʝʨʘʪʫʨʘ ʡʦʛʦ 

ʧʣʘʚʣʝʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʦʙʘʚʦʢ ʚʘʨʽʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 1100-1400 ᴈ. 

ʊʦʙʪʦ, ʜʣʷ ʧʘʡʢʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʚʽʪʴ ʪʫʛʦʧʣʘʚʢʠʡ ʧʨʠʧʦʡʥʠʡ 

ʤʘʪʝʨʽʘʣ. 
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ʑʝʨʙʘʢʦʚ ʉ.ɺ., 11 ʄɹɽɽɽ 

ʂʝʨʽʚʥʠʢ ʇʦʧʦʚʘ ɯ.ʆ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʨʦʟʨʦʙʣʝʥʦ ʬʫʥʢʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ 

ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷʤ ʧʨʠ ʟʘʤʽʩʽ ʪʽʩʪʘ ʜʣʷ ʤʘʢʘʨʦʥʥʠʭ ʚʠʨʦʙʽʚ.  

 

ʄʘʢʘʨʦʥʥʽ ʚʠʨʦʙʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʚʠʩʫʰʝʥʝ ʧʨʝʩʦʚʘʥʝ ʪʽʩʪʦ, 

ʚʠʛʦʪʦʚʣʝʥʝ ʟ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʽ ʚʦʜʠ, ʟ ʜʦʜʘʚʘʥʥʷʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʟʙʘʛʘʯʫʚʘʣʴʥʠʭ ʽ ʩʤʘʢʦʚʠʭ ʜʦʙʘʚʦʢ, ʩʬʦʨʤʦʚʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʪʨʫʙʯʘʪʠʭ ʘʙʦ 

ʽʥʰʦʾ ʬʦʨʤʠ. ʇʨʦʮʝʩ ʟʘʤʽʰʫʚʘʥʥʷ ʪʽʩʪʘ ʷʚʣʷʻʪʴʩʷ ʦʜʥʠʤ ʟ ʧʨʦʮʝʩʽʚ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʘʢʘʨʦʥʥʠʭ ʚʠʨʦʙʽʚ [1]. ʈʦʟʨʦʙʣʝʥʥʷ ʬʫʥʢʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ 

ʤʽʞ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷʤ ʜʦʟʚʦʣʠʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʟʘʤʽʩʫ ʪʽʩʪʘ. 

ʆʙôʻʢʪʘʤʠ ʢʝʨʫʚʘʥʥʷ ʥʘ ʜʽʣʷʥʮʽ ʟʘʤʽʩʫ ʪʽʩʪʘ ʻ: ʣʽʥʽʷ ʤʝʣʘʥʞʫ, 

ʻʤʥʽʩʪʴ ʜʣʷ ʝʤʫʣʴʩʽʾ ʟ ʤʽʰʘʣʢʦʶ, ʥʘʩʦʩ ʚʽʜʮʝʥʪʨʦʚʠʡ, ʬʽʣʴʪʨ 

ʨʦʟʚʘʥʪʘʞʫʚʘʯ, ʧʨʝʩ ʤʘʢʘʨʦʥʥʠʡ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ: ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ: 

ʰʥʝʢʦʚʦʛʦ ʜʦʟʘʪʦʨʘ ʙʦʨʦʰʥʘ, ʨʽʟʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ, ʥʘʛʥʽʪʘʶʯʦʛʦ ʰʥʝʢʫ, 

ʚʘʢʫʫʤ ʥʘʩʦʩʘ, ʚʝʥʪʠʣʷʪʦʨʘ ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʙʜʫʚʘʥʥʷ ʪʦʱʦ. ɼʦ ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ ʩʠʣʦʚʠʤ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷʤ ʜʽʣʷʥʢʠ ʟʘʤʽʩʫ ʪʽʩʪʘ ʚʠʩʫʚʘʶʪʴʩʷ 

ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ: ʢʦʥʪʨʦʣʴ ʨʽʚʥʽʚ ʤʝʣʘʥʞʫ, ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʽ ʧʝʨʝʢʘʯʫʚʘʥʥʷ 

ʡʦʛʦ ʟ ʨʝʟʝʨʚʫʘʨʫ ʤʝʣʘʥʞʫ, ʢʦʥʪʨʦʣʴ ʨʽʚʥʽʚ ʝʤʫʣʴʩʽʾ, ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʽ 

ʧʝʨʝʢʘʯʫʚʘʥʥʷ ʾʾ ʟ ʨʝʟʝʨʚʫʘʨʫ ʝʤʫʣʴʩʽʾ, ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʢʣʶʯʝʥʥʷ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʚʘʢʫʫʤ ʥʘʩʦʩʫ, ʥʘʛʥʽʪʘʶʯʦʛʦ ʧʨʝʩʫ, ʰʥʝʢʦʚʦʛʦ ʜʦʟʘʪʦʨʘ 

ʙʦʨʦʰʥʘ ʚʝʥʪʠʣʷʪʦʨʘ ʦʙʜʫʚʘʥʥʷ, ʨʽʟʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ  ʪʦʱʦ [2]: 

ʇʽʜʯʘʩ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘʤʽʩʫ ʪʽʩʪʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʢʦʥʪʨʦʣʴ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ: ʨʽʚʥʽ ʤʝʣʘʥʞʫ ʫ ʨʝʟʝʨʚʫʘʨʽ ʟ ʤʝʣʘʥʞʝʤ: 

ʚʝʨʭʥʽʡ  ï 1,2 ʤ; ʥʠʞʥʽʡ ï 0 ʤ; ʨʽʚʥʽ ʷʻʯʥʦʾ ʝʤʫʣʴʩʽʾ ʫ ʻʤʥʦʩʪʽ: ʚʝʨʭʥʽʡ  ï 

1,9 ʤ; ʥʠʞʥʽʡ ï 0 ʤ; ʨʽʚʝʥʴ ʙʦʨʦʰʥʘ ʫ ʬʽʣʴʪʨʽ-ʨʦʟʚʘʥʪʘʞʫʚʘʯʽ: ʚʝʨʭʥʽʡ ï 

3,5 ʤ; ʥʠʞʥʽʡ ï 0,02 ʤ; ʟʘʪʨʠʤʢʫ ʚ ʯʘʩʽ ʜʣʷ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʫ ʩʠʨʝʥʠ 

30é40 ʩ; ʟʘʪʨʠʤʢʘ ʚ ʯʘʩʽ ʜʣʷ ʙʣʦʢʫʚʘʥʥʷ ʢʦʥʪʘʢʪʽʚ ʜʘʪʯʠʢʫ ʨʫʭʫ ʧʨʦʜʫʢʪʫ 

ï 1é2 ʭʚʠʣʠʥʠ; ʟʘʪʨʠʤʢʘ ʚ ʯʘʩʽ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʽʜʢʣʶʯʝʥʥʷ ʚʘʢʫʫʤ 

ʥʘʩʦʩʫ ʥʘ ʯʘʩ ʟʘʚʝʨʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ï 2-3 ʭʚʠʣʠʥʠ; ʩʚʽʪʣʦʚʘ 

ʽʥʜʠʢʘʮʽʷ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʜʽʣʷʥʢʠ; ʧʦʜʘʯʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʜʫʢʪʫ ʚ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʧʨʝʩʫ ʜʽʣʷʥʢʠ ʟʘʤʽʩʫ ʪʽʩʪʘ ʟʚʦʨʦʪʥʦ ʭʦʜʫ 

ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ; ʚʢʣʶʯʝʥʥʷ ʧʦʜʘʯʽ ʚʦʜʠ ʚ ʻʤʥʽʩʪʴ ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʷʻʯʥʦʾ ʝʤʫʣʴʩʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʶ ʟʘʩʣʽʥʢʦʶ; 

ʚʢʣʶʯʝʥʥʷ ʧʦʜʘʯʽ ʤʝʣʘʥʞʫ ʚ ʨʝʟʝʨʚʫʘʨ ʣʽʥʽʾ ʤʝʣʘʥʞʫ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʶ ʟʘʩʣʽʥʢʦʶ. ʅʘ ʝʣʝʢʪʨʠʯʥʽʡ ʬʫʥʢʮʽʡʥʽʡ ʩʭʝʤʽ (ʨʠʩʫʥʦʢ 1) 
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ʥʘʚʝʜʝʥʦ ʨʦʙʦʯʽ ʤʘʰʠʥʠ ʜʽʣʷʥʢʠ, ʜʚʠʛʫʥʠ, ʟʘʩʦʙʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, 

ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʪʘ ʚʠʢʦʥʘʚʯʽ ʧʨʠʩʪʨʦʾ [3]. 

 
ʈʠʩʫʥʦʢ 1 ï ʌʫʥʢʮʽʡʥʘ ʩʭʝʤʘ ʢʝʨʫʚʘʥʥʷ ʘʩʠʥʭʨʦʥʥʠʤʠ ʜʚʠʛʫʥʘʤʠ 

ʜʽʣʷʥʢʠ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʡʥʠʭ ʟʚôʷʟʢʠ ʤʽʞ 

ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷʤ ʜʦʟʚʦʣʠʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʜʽʣʷʥʢʫ ʟʘʤʽʩʫ ʪʽʩʪʘ 

ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʢʘʨʦʥʥʠʭ ʚʠʨʦʙʽʚ, ʱʦ ʧʦʢʨʘʱʠʪʴ ʷʢʽʩʪʴ ʧʨʦʜʫʢʪʫ.  
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ʟʘʤʽʩʽ ʪʽʩʪʘ ʜʣʷ ʤʘʢʘʨʦʥʥʠʭ ʚʠʨʦʙʽʚ. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 
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ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʢʘʨʦʥʥʠʭ ʚʠʨʦʙʽʚ. ʊʝʥʜʝʥʮʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ 

ʥʘʫʢʠ ʽ ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ: ʤʘʪʝʨʽʘʣʠ ʄʽʞʥʘʨʦʜ. ʥʘʫʢ.-ʧʨʘʢʪ. 

ʽʥʪʝʨʥʝʪ-ʢʦʥʬ.: ʟʙ. ʥʘʫʢ. ʧʨʘʮʴ. ʇʝʨʝʷʩʣʘʚ, 2020. ɺʠʧ. 63. ʉ. 518-521. 

3. ʑʝʨʙʘʢʦʚ ʉ.ɺ., ʄʘʢʝʥʦʚ ʇ.ʉ., ʇʦʧʦʚʘ ɯ.ʆ ɺʠʙʽʨ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʢʝʨʫʚʘʥʥʷ ʽ ʢʦʥʪʨʦʣʶ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷʤ ʜʽʣʷʥʢʠ ʟʘʤʽʩʫ ʪʽʩʪʘ ʮʝʭʫ ʟ 

ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʢʘʨʦʥʥʠʭ ʚʠʨʦʙʽʚ. ɺʽʪʯʠʟʥʷʥʘ ʥʘʫʢʘ ʥʘ ʟʣʘʤʽ ʝʧʦʭ: 

ʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ: ɺʩʝʫʢʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʽʥʪʝʨʥʝʪ-ʢʦʥʬ.: 

ʟʙ. ʥʘʫʢ. ʧʨʘʮʴ. ʇʝʨʝʷʩʣʘʚ, 2021.ɺʠʧ..72. ʉ. 47-50 
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ɺɼʆʉʂʆʅɸʃɽʅʅʗ ʂʆʅʉʊʈʋʂʎɯɰ ʊɯʉʊʆʄɯʉʀʃʔʅʆɰ ʄɸʐʀʅʀ 

 

ʆʟʘʨʻʚ ɺ.ʆ., 2 ʢʫʨʩ 

ʂʝʨʽʚʥʠʢ ʂʫʟʴʤʽʥʩʴʢʘ ɯ.ʄ., ʢ.ʪ.ʥ., ʘʩʠʩʪʝʥʪ 

 

ʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɸʥʦʪʘʮʽʷ ï ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʪʽʩʪʦʤʽʩʠʣʴʥʦʾ ʤʘʰʠʥʠ, 

ʷʢʘ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʤʘʰʠʥʠ ʪʘ ʟʥʠʟʠʪʠ 

ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʧʨʦʮʝʩʫ ʟʘʤʽʩʫ ʪʽʩʪʘ. 

 

ɺʠʨʦʙʥʠʮʪʚʦ ʭʣʽʙʘ ï ʥʘʡʜʘʚʥʽʰʘ ʛʘʣʫʟʴ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʱʦ ʚʠʨʦʙʣʷʻ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʧʦʧʠʪʫ. ʆʩʪʘʪʦʯʥʝ 

ʥʘʨʦʜʞʝʥʥʷ ʯʫʜʦʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʥʘʟʚʘʥʠʤ ʭʣʽʙʦʤ, ʙʫʣʦ ʧʦʚôʷʟʘʥʝ ʽʟ 

ʟôʻʜʥʘʥʥʷʤ ʫ ʚʝʣʠʢʠʡ ʧʨʦʮʝʩ ʪʨʴʦʭ ʚʝʣʠʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʪʘʨʦʜʘʚʥʦʩʪʽ: 

ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʛʘʨʥʦʾ ʷʢʦʩʪʽ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʞʦʨʝʥ ʧʨʠ ʧʦʤʝʣʽ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʨʽʞʜʞʽʚ ʜʣʷ ʙʨʦʜʽʥʥʷ ʪʽʩʪʘ. 

ɼʦʙʦʚʝ ʩʧʦʞʠʚʘʥʥʷ ʭʣʽʙʘ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 150 ʜʦ 

500 ʛ ʥʘ ʣʜʁʠʥʫ. ʋ ʭʣʽʙʽ ʚʪʨʠʤʫʶʪʴʩʷ ʙʘʛʘʪʦ ʥʘʡʚʘʞʣʠʚʽʰʽ ʭʘʨʯʦʚʽ 

ʨʝʯʦʚʠʥʠ, ʥʝʦʙʭʽʜʥʽ ʣʶʜʠʥʽ: ʙʽʣʢʠ, ʚʫʛʣʝʚʦʜʠ, ʚʽʪʘʤʥ̔ʠ, ʤʽʥʝʨʘʣʴʥʽ 

ʨʝʯʦʚʠʥʠ, ʭʘʨʯʦʚʽ ʚʦʣʦʢʥʘ. 

ʉʫʯʘʩʥʝ ʭʣʽʙʦʧʝʢʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ 

ʨʽʚʥʝʤ ʤʝʭʘʥʽʟʘʮʽʾ ʡ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʨʦʙʥʠʮʪʚʘ 

ʭʣʽʙʘ, ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʧʦʩʪʽʡʥʠʤ ʨʦʟʰʠʨʝʥʥʷʤ 

ʘʩʦʨʪʠʤʝʥʪʫ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ, ʘ ʪʘʢʦʞ ʰʠʨʦʢʠʤ ʚʧʨʦʚʘʜʞʝʥʥʷʤ 

ʧʽʜʧʨʠʻʤʩʪʚ ʤʘʣʦʾ ʧʦʪʫʞʥʦʩʪʽ. ʋʩʝ ʮʝ ʚʠʤʘʛʘʻ ʚʽʜ ʧʨʘʮʽʚʥʠʢʽʚ ʛʘʣʫʟʽ 

ʚʠʩʦʢʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʟʥʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʽ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʽʩʪʘ ʽ ʫʤʽʥʥʷ ʦʨʛʘʥʽʟʫʚʘʪʠ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʯ̔ʥʠʭ 

ʦʧʝʨʘʮʽʡ ʧʨʠʛʦʪʫʚʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʥʘ ʩʘʤʦʤʫ 

ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ. 

ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʭʣʽʙʦʙʫʣʦʯʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ï ʮʝ ʙʫʜʽʚʥʠʮʪʚʦ ʥʦʚʠʭ, ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʽ ʪʝʭʥʽʯʥʝ 

ʧʝʨʝʦʟʙʨʦʻʥʥʷ ʜʽʶʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ ʙʘʟʽ ʢʦʤʧʣʝʢʪʥʦʛʦ 

(ʚʠʩʦʢʦʚʠʨʦʙʥʠʯʦʛʦ) ʦʙʣʘʜʥʘʥʥʷ. 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʪʽʩʪʘ - ʥʘʡʚʘʞʣʠʚʽʰʘ ʽ ʥʘʡʙʽʣʴʰ ʪʨʠʚʘʣʘ ʦʧʝʨʘʮʽʷ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʭʣʽʙʘ, ʱʦ ʟʘʡʤʘʻ ʙʣʠʟʴʢʦ 70 % ʯʘʩʫ ʚʠʨʦʙʥʠʯʦʛʦ ʮʠʢʣʫ. 

ʇʨʠ ʚʠʙʦʨʽ ʢʦʥʢʨʝʪʥʦʛʦ ʩʧʦʩʦʙʫ ʪʽʩʪʦʧʨʠʛʦʪʫʚʘʥʥʷ ʚʨʘʭʦʚʫʶʪʴ 

ʘʩʦʨʪʠʤʝʥʪ ʚʠʨʦʙʽʚ, ʱʦ ʧʝʨʰ ʟʘ ʚʩʝ ʚʠʨʦʙʣʷʻʪʴʩʷ, ʘ ʪʘʢʦʞ ʽʥʰʽ ʚʠʨʦʙʥʠʯʽ 

ʜʘʥʽ. 

ʇʨʠʡʥʷʪʦ ʨʦʟʨʽʟʥʷʪʠ ʪʨʘʜʠʮʽʡʥʽ ʩʧʦʩʦʙʠ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʽʩʪʘ ʽ ʥʦʚʽ, 

ʧʨʦʛʨʝʩʠʚʥʽ. ʊʨʘʜʠʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʝʨʝʜʙʘʯʘʻ ʪʨʠʚʘʣʝ ʙʨʦʜʽʥʥʷ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʚ ʮʽʣʦʤʫ 4,5-7 ʯ. ɼʣʷ ʧʨʦʛʨʝʩʠʚʥʦʾ (ʧʨʠʩʢʦʨʝʥʦʶ) 

ʪʝʭʥʦʣʦʛʽʾ ʭʘʨʘʢʪʝʨʥʝ ʩʢʦʨʦʯʝʥʥʷ ʮʠʢʣʫ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʽʩʪʘ. ɺ ʜʘʥʠʡ ʯʘʩ 
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ʟʘ ʧʨʦʛʨʝʩʠʚʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʧʨʦʩʪʽʰʦʶ ʽ ʝʢʦʥʦʤʽʯʥʽʰʦʶ, ʛʦʪʫʻʪʴʩʷ 

ʙʣʠʟʴʢʦ 70 % ʩʧʽʣʴʥʦʾ ʤʘʩʠ ʧʨʦʜʫʢʮʽʾ. 

ʊʽʩʪʦ ʟʘʤʽʰʫʶʪʴ ʫ ʪʽʩʪʦʤʽʩʠʣʴʥʠʭ ʤʘʰʠʥʘʭ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ 

ʧʨʦʪʷʛʦʤ 6-8 ʭʚ. ʅʘ ʡʦʛʦ ʟʘʤʽʰʫʚʘʥʥʷ ʚ ʤʘʰʠʥʫ ʜʦʟʫʶʪʴ ʟʘʢʚʘʩʢʫ, 

ʙʦʨʦʰʥʦ, ʩʦʣʴʦʚʠʡ ʨʦʟʯʠʥ ʪʘ ʽʥh ʫ ʩʠʨʦʚʠʥʫ ʟʘ ʨʝʮʝʧʪʫʨʦʶ. ʊʽʩʪʦ 

ʚʠʙʨʦʜʞʫʻ ʚ ʢʦʨʠʪʽ ʘʛʨʝʛʘʪʫ ʍʊʈ ʘʙʦ ʥʝʚʝʣʠʢʦʤʫ ʙʫʥʢʝʨʽ ʥʘʜ 

ʪʽʩʪʦʧʦʜʽʣʴʥʠʢʦʤ ʯʠ ʚ ʽʥʰʽʡ ʻʤʢʦʩʪʽ. 

ʊʽʩʪʦʤʽʩʠʣʴʥʘ ʤʘʰʠʥʘ ʍɿʄ-300 ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʟʘʚʘʨʦʢ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʜʝʷʢʠʭ ʩʦʨʪʽʚ ʭʣʽʙʘ ʟ ʧʰʝʥʠʯʥʦʛʦ ʪʘ ʞʠʪʥʴʦʛʦ 

ʙʦʨʦʰʥʘ. 

ʊʽʩʪʦʤʽʩʠʣʴʥʘ ʤʘʰʠʥʘ ʤʘʻ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʮʠʣʽʥʜʨʠʯʥʠʡ ʙʘʢ 9 ʟ 

ʚʦʜʷʥʦʶ ʩʦʨʦʯʢʦʶ 7, ʚ ʷʢʽʡ ʨʦʟʤʽʱʝʥʦ ʨʦʪʦʨ 4 ʟ ʣʦʧʘʪʷʤʠ 17, ʷʢʠʡ 

ʦʙʝʨʪʘʶʪʴʩʷ ʚ ʧʽʜʰʠʧʥʠʢʦʚʠʭ ʚʫʟʣʘʭ 5, ʜʣʷ ʟʘʤʽʰʫʚʘʥʥʷ ʟʘʚʘʨʢʠ ʽ ʙʘʨʙʦʪʝʨʠ 

6 ʜʣʷ ʧʦʜʘʯʽ ʛʘʨʷʯʦʾ ʧʘʨʠ. ʅʘ ʚʝʨʭʥʽʡ ʢʨʠh ʮʽ ʨʦʟʤʽʱʝʥʽ ʧʘʪʨʫʙʢʠ ʜʣʷ ʛʘʨʷʯʦʾ 

ʚʦʜʠ 11 ʽ ʙʦʨʦʰʥʘ 10, ʘ ʟʙʦʢʫ - ʧʘʪʨʫʙʦʢ 12 ʽʟ ʰʪʫʨʚʘʣʦʤ 13ʜʣʷ ʚʠʧʫʩʢʫ 

ʛʦʪʦʚʦʾ ʟʘʚʘʨʢʠ. ʑʝ ʻ ʧʘʪʨʫʙʢʠ ʜʣʷ ʧʦʜʘʯʽ ʚ ʩʦʨʦʯʢʫ ʭʦʣʦʜʥʦʾ 8 ʽ ʚʠʚʝʜʝʥʥʷ ʟ 

ʥʝʾ ʥʘʛʨʽʪʦʾ 16 ʚʦʜʠ. ʇʨʠʚʽʜ ʨʦʪʦʨʘ ʤʘʰʠʥʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 

1 ʯʝʨʚôʷʯʥʠʡ ʨʝʜʫʢʪʦʨ 2 ʪʘ ʢʣʠʥʦʧʘʩʦʚʫ ʧʝʨʝʜʘʯʫ 3. 

ʅʝʜʦʣʽʢʦʤ ʜʘʥʦʾ ʤʘʰʠʥʠ ʻ ʥʘʩʪʫʧʥʝ: ʣʦʧʘʪʝʚʠʡ ʨʦʪʦʨ ʧʽʜ ʯʘʩ 

ʦʙʝʨʪʘʥʥʷ, ʚ ʧʨʦʮʝʩʽ ʟʘʤʽʰʫʚʘʥʥʷ ʙʦʨʦʰʥʘ ʟ ʚʦʜʦʶ, ʥʝ ʨʽʚʥʦʤʽʨʥʦ 

ʧʝʨʝʤʽʰʫʻ ʙʦʨʦʰʥʦ ʟ ʚʦʜʦʶ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʣʦʧʘʪʦʢ, ʷʢʽ ʤʘʶʪʴ ʛʚʠʥʪʦʧʦʜʽʙʥʫ ʪʘ ʩʝʨʧʦʧʦʜʽʙʥʫ ʬʦʨʤʫ. 

ʇʽʜ ʯʘʩ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʣʦʧʘʪʢʠ ʩʧʨ̫ʤʦʚʫʶʪʴ ʙʦʨʦʰʥʦ ʚʽʜ ʩʪʽʥʦʢ ʜʦ 

ʮʝʥʪʨʫ ʻʤʥʦʩʪʽ, ʽ ʩʘʤʝ ʚ ʮʝʥʪʨʽ ʫʪʚʦʨʶʻʪʴʩʷ çʟʘʩʪʽʡʥʘ ʟʦʥʘè, ʥʘ ʷʢʫ ʥʝ 

ʚʧʣʠʚʘʶʪʴ ʣʦʧʘʪʢʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʟʘʤʽʩʫ, ʪʦʙʪʦ:  

 

 
ʈʠʩʫʥʦʢ 1 - ʊʽʩʪʦʤʽʩʠʣʴʥʘ ʤʘʰʠʥʘ ʍɿʄ-300 (ʧʦʟʥʘʯʝʥʥʷ ʫ ʪʝʢʩʪʽ) 

ʥʝʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʙʦʨʦʰʥʦ ʫ ʚʦʜʽ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ 

ʧʦʛʽʨʰʫʻʪʴʩʷ ʷʢʽʩʪʴ ʟʘʚʘʨʢʠ, ʪʘ ʟʙʽʣʴh ʫʻʪʴʩʷ ʯʘʩ ʟʘʚʘʨʶʚʘʥʥʷ. 

 

ʇʨʦʚʽʚʰʠ ʧʘʪʝʥʪʥʠʡ ʧʦʰʫʢ ʥʘʧʨʷʤʢʫ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʽʩʪʦʤʽʩʠʣʴʥʦʾ ʤʘʰʠʥʠ ʧʨʦʧʦʥʫʤ̒ʦ ʧʝʨʝʢʨʠʪʠ çʟʘʩʪʽʡʥʫ ʟʦʥʫè ʜʦʜʘʪʢʦʚʦʶ 

ʧʘʨʦʶ ʣʦʧʘʪʦʢ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʷʢʽ ʜʦʜʘʪʢʦʚʦ ʚʧʣʠʚʘʪʠʤʫʪʴ ʥʘ 

ʙʦʨʦʰʥʦ ʧʽʜ ʯʘʩ ʟʘʤʽʰʫʚʘʥʥʷ ʪʽʩʪʘ. 
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ɸʅɸʃɯɿ ʉʍɽʄʀ ɺʀʈʆɹʅʀʎʊɺɸ ʍʃɯɹʆɹʋʃʆʏʅʀʍ ɺʀʈʆɹɯɺ  

 

ʐʚʝʮʴ ɺ.ɺ., 3 ʉʊʅ 

ʂʝʨʽʚʥʠʢ ʂʫʟʴʤʽʥʩʴʢʘ ɯ.ʄ., ʢ.ʪ.ʥ., ʘʩʠʩʪʝʥʪ 

 

ʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɸʥʦʪʘʮʽʷ ï ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʩʭʝʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ 

ʚʠʨʦʙʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʭʣʽʙʦʙʫʣʣʦʯʥʠʭ 

ʚʠʨʦʙʽʚ. 

 

ʉʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʚʢʣʶʯʘʻ: ʧʽʜʛʦʪʦʚʢʫ ʽ 

ʜʦʟʫʚʘʥʥʷ ʩʠʨʦʚʠʥʠ, ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʽʩʪʘ, ʦʙʨʦʙʢʫ ʪʽʩʪʘ, ʧʦʧʝʨʝʜʥʻ ʽ 

ʦʩʪʘʪʦʯʥʝ ʚʠʩʪʦʶʚʘʥʥʷ, ʚʠʧʽʢʘʥʥʷ, ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ. 

ʇʽʜʛʦʪʦʚʢʘ ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ ʽ ʽʥʰʠʭ ʚʠʨʦʙʽʚ 

ʧʦʚʠʥʥʘ ʧʨʦʚʦʜʠʪʠʩʷ ʫ ʧʦʚʥʽʡ ʚʽʜʧʦʚʽʜʥʦʩʪʽ  ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʦʟʜʽʣʫ 

Ăɿʙʽʨʥʠʢʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽʥʩʪʨʫʢʮʽʡ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ ʽ 

ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚñ. 

ʗʢʽʩʪʴ ʩʠʨʦʚʠʥʠ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʥʦʨʤʘʪʠʚʥʦ-

ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʜʦ ʷʢʦʩʪʽ ʽ ʙʝʟʧʝʢʠ 

ʧʨʦʜʦʚʦʣʴʯʦʾ ʩʠʨʦʚʠʥʠ ʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ (ʉʅʇ 2.3.2.1078-01). 

ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʽʚ: 

- ʧʽʜʛʦʪʫʚʘʥʥʷ ʙʦʨʦʰʥʘ (ʧʨʦʩʽʶʚʘʥʥʷ ʪʘ ʜʦʟʫʚʘʥʥʷ); - ʧʽʜʛʦʪʫʚʘʥʥʷ ʚʦʜʠ; 

ʚʦʜʫ ʜʦʚʦʜʷʪʴ ʜʦ ʧʦʪʨʽʙʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ; - ʧʽʜʛʦʪʫʚʘʥʥʷ ʜʨʽʞʜʞʽʚ;  

- ʧʽʜʛʦʪʫʚʘʥʥʷ ʩʦʣʽ ï ʦʯʠʱʫʶʪʴ ʚʽʜ ʜʦʤʽʰʦʢ ʚʽʜʩʪʦʶʶʪʴ ʽ ʬʽʣʴʪʨʫʶʪʴ;  

- ʧʨʠʛʦʪʫʚʘʥʥʷ ʦʧʘʨʠ; - ʟʘʤʽʩ ʪʽʩʪʘ; - ʧʦʜʽʣʝʥʥʷ, ʚʠʩʪʦʶʚʘʥʥʷ ʽ ʚʠʧʽʢʘʥʥʷ. 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʧʦʚʠʥʥʝ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʧʨʠ 

ʩʫʚʦʨʦʤʫ ʜʦʪʨʠʤʘʥʥʽ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʮʝʧʪʫʨ. 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʪʽʩʪʘ ʟ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʚʦʤʘ 

ʩʧʦʩʦʙʘʤʠ: ʜʚʦʬʘʟʥʠʤ (ʦʧʘʨʥʠʤ) ʽ ʦʜʥʦʬʘʟʥʠʤ (ʙʝʟʦʧʘʨʥʠʤ) [1]. 

ʇʨʠ ʦʧʘʨʥʦʤʫ ʩʧʦʩʦʙʽ ʪʽʩʪʦ ʛʦʪʫʶʪʴ ʚ ʜʚʽ ʬʘʟʠ: - ʧʝʨʰʘ ï 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʦʧʘʨʠ; - ʜʨʫʛʘ ï ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʽʩʪʘ. 

ʆʧʘʨʫ ʛʦʪʫʶʪʴ ʚʦʣʦʛʽʩʪʶ 41é45% ʽʟ ʧʦʣʦʚʠʥʠ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʙʦʨʦʰʥʘ, 2/3 ʚʦʜʠ ʽ ʚʩʽʻʾ ʢʽʣʴʢʦʩʪʽ ʜʨʽʞʜʞʽʚ ʟʛʽʜʥʦ ʨʝʮʝʧʪʫʨʠ. ʇʨʝʩʦʚʘʥʽ 

ʜʨʽʞʜʞʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʩʫʩʧʝʥʟʽʾ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʜʨʽʞʜʞʽʚ ʽ 

ʚʦʜʠ (1:3 ʘʙʦ 1:4) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚ ʤʝʞʘʭ 27é32 Áʉ; 

ɺ ʜʽʞʫ ʟʘʣʠʚʘʶʪʴ ʚʦʜʫ 35-40 Áʉ ʜʦʙʘʚʣʷʶʪʴ ʜʨʽʞʜʞʽ, ʧʝʨʝʤʽʰʫʶʪʴ, 

ʟʘʩʠʧʘʶʪʴ ʙʦʨʦʰʥʦ, ʚʩʝ ʧʝʨʝʤʽʰʫʶʪʴ ʜʦ ʦʜʥʦʨʽʜʥʦʾ ʤʘʩʠ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʦʧʘʨʠ ʧʦʚʠʥʥʘ ʙʫʪʠ 38é40 Áʉ, ʙʨʦʜʽʥʥʷ ʧʨʦʜʦʚʞʫʻʪʴʩʷ 2é2,5 ʛʦʜ. 

ɻʦʪʦʚʥʽʩʪʴ ʦʧʘʨʠ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʢʠʩʣʦʪʥʽʩʪʶ (ʚʽʜ 3 ʜʦ 6 ʨʅ) ʘʙʦ ʟʘ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ.  

ʇʨʠ ʙʨʦʜʽʥʥʽ ʦʙôʻʤ ʦʧʘʨʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 1,5é2 ʨʘʟʠ, ʘ ʚ ʢʽʥʮʽ 

ʙʨʦʜʽʥʥʷ ʦʧʘʨʘ Ăʦʩʽʜʘʻñ. ʎʝ ʽ ʻ ʦʟʥʘʢʦʶ ʛʦʪʦʚʥʦʩʪʽ ʦʧʘʨʠ. 
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ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʫ 1.[1] 

 

ʈʠʩʫʥʦʢ 1 ï ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ 

ʇʨʠ ʟʘʤʽʩʽ ʚ ʜʽʞʫ ʟ ʦʧʘʨʦʶ ʚʥʦʩʷʪʴ ʟʘʣʠʰʦʢ ʙʦʨʦʰʥʘ, ʚʦʜʠ, 

ʩʦʣʴʦʚʠʡ ʨʦʟʯʠʥ. ʇʦʯʘʪʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʽʩʪʘ 38é40 Áʉ, ʪʽʩʪʦ ʙʨʦʜʠʪʴ 

30é40 ʭʚʠʣʠʥ. ʇʨʠ ʙʨʦʜʽʥʥʽ ʪʽʩʪʘ ʡʦʛʦ ʦʙôʻʤ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘ ʧʦʪʽʤ 

ʦʧʘʜʘʻ, ʘʣʝ ʢʠʩʣʦʪʥʽʩʪʴ ʧʨʦʜʦʚʞʫʻ ʧʽʜʚʠʱʫʚʘʪʠʩʴ. ɿ ʤʝʪʦʶ ʚʠʜʘʣʝʥʥʷ ʟ 

ʪʽʩʪʘ ʙʫʣʴʙʘʰʦʢ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʧʨʦʚʦʜʷʪʴ ʦʜʥʫ - ʜʚʽ ʡʦʛʦ ʦʙʤʠʥʢʠ. 

ʇʦʜʘʣʴʰʘ ʦʙʨʦʙʢʘ ʪʽʩʪʘ ʚʢʣʶʯʘʻ ʪʘʢʽ ʦʧʝʨʘʮʽʾ: ʧʦʜʽʣ ʪʽʩʪʘ ʥʘ 

ʚʽʜʧʦʚʽʜʥʽ ʰʤʘʪʢʠ, ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʟʘʢʣʶʯʥʝ ʚʠʩʪʦʶʚʘʥʥʷ ʛʦʪʦʚʠʭ 

ʟʘʛʦʪʦʚʦʢ. ʄʘʩʘ ʪʽʩʪʦʚʦʾ ʟʘʛʦʪʦʚʢʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʩʠ ʛʦʪʦʚʦʛʦ ʚʠʨʦʙʫ. 

ɺʦʥʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʘ 10é15% ʙʽʣʴʰʘ ʟʘ ʤʘʩʫ ʦʭʦʣʦʜʞʝʥʦʛʦ ʚʠʨʦʙʫ. 

ɺʠʩʪʦʶʚʘʥʥʷ (ʨʦʟʩʪʦʡʢʘ) ʬʦʨʤʦʚʘʥʠʭ ʚʠʨʦʙʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʰʘʬʽ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 38é40 Áʉ ʪʘ ʚʽʜʥʦʩʥʽʡ ʚʦʣʦʛʦʩʪʽ 70é80 %. ʊʨʠʚʘʣʽʩʪʴ 

ʚʠʩʪʦʶʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʩʠ ʪʽʩʪʘ, ʚʠʜʫ (ʭʣʽʙ, ʙʫʣʦʯʢʠ, ʢʦʨʞʠʢʠ ʪʘ ʽʥ.) ʽ 

ʬʦʨʤʠ ʚʠʨʦʙʽʚ, ʫʤʦʚ ʚʠʩʪʦʶʚʘʥʥʷ ʽ ʩʢʣʘʜʘʻ, ʚ ʩʝʨʝʜʥʴʦʤʫ, 60é90 ʭʚʠʣʠʥ. 

ʏʘʩ ʟʘʢʽʥʯʝʥʥʷ ʚʠʩʪʦʶʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʟʫʘʣʴʥʦ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʐʚʝʮʴ ɺ.ɺ. ɸʥʘʣʽʟ ʢʦʥʩʪʨʫʢʮʽʡ ʪʽʩʪʦʤʽʩʠʣʴʥʠʭ ʤʘʰʠʥ / 

ɺ.ɺ. ʐʚʝʮʴ, ɯ.ʄ. ʂʫʟʴʤʽʥʩʴʢʘ // çɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʤʘʛʽʩʪʨʘʥʪʽʚ ʪʘ 

ʩʪʫʜʝʥʪʽʚè ï ʄʝʣʽʪʦʧʦʣʴ: ʊɼɸʊʋ, 2021. ï ʉ. 74-75. 



 41 

ɸʅɸʃɯɿ ʊɽʍʅʆʃʆɻɯɰ ɺʀɻʆʊʆɺʃɽʅʅʗ ɺɸʈɽʅʀʍ ʂʆɺɹɸʉ 

 

ʄʠʨʦʥʝʮʴ ɺ.ʆ., 4 ʢʫʨʩ 

ʂʝʨʽʚʥʠʢ ʂʫʟʴʤʽʥʩʴʢʘ ɯ.ʄ., ʢ.ʪ.ʥ., ʘʩʠʩʪʝʥʪ 

 

ʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɸʥʦʪʘʮʽʷ ï ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʝʭʥʦʣʦʛʽʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʘʨʝʥʠʭ 

ʢʦʚʙʘʩ. 

 

ʇʽʜʛʦʪʦʚʢʘ ʩʠʨʦʚʠʥʠ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʥʘʩʪʫʧʥʠʭ ʦʧʝʨʘʮʽʡ: ʦʙʨʦʙʣʝʥʥʷ ʥʘʧʽʚʪʫʰ, ʦʙʚʘʣʢʘ ʚʽʜʨʫʙʽʚ, ʞʠʣʦʚʢʘ ʽ 

ʩʦʨʪʫʚʘʥʥʷ ʤ'ʷʩʘ, ʧʦʧʝʨʝʜʥʻ ʧʦʜʨʽʙʥʝʥʥʷ ʽ ʧʦʩʦʣ ʤ'ʷʩʘ. 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʥʘʱʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʚʠʨʦʙʥʠʮʪʚʘ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ ʤʦʞʫʪʴ 

ʤʘʪʠ ʜʝʷʢʽ ʚʽʜʤʽʥʥʦʩʪʽ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʘʨʝʥʠʭ ʢʦʚʙʘʩ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 1. 

 

ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʦʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʘʨʝʥʠʭ ʢʦʚʙʘʩ. 
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ɺʘʨʝʥʘ ʢʦʚʙʘʩʘ ï ʢʦʚʙʘʩʘ, ʧʽʜʜʘʥʘ ʦʙʞʘʨʶʚʘʥʥʶ ʟ ʥʘʩʪʫʧʥʠʤ 

ʚʘʨʽʥʥʷʤ. ɿʘ ʩʪʨʫʢʪʫʨʦʶ ʬʘʨʰʫ ʚʘʨʝʥʽ ʢʦʚʙʘʩʠ ʚʽʜʥʦʩʷʪʴ ʜʦ ʨʦʟʨʷʜʫ 

ʛʦʤʦʛʝʥʥʠʭ ʽ ʛʝʪʝʨʦʛʝʥʥʠʭ ʢʦʚʙʘʩ. ɺʘʨʝʥʽ ʢʦʚʙʘʩʠ ʤʘʶʪʴ ʥʽʞʥʫ 

ʢʦʥʩʠʩʪʝʥʮʽʶ, ʚʠʩʦʢʫ ʩʦʢʦʚʠʪʽʩʪʴ, ʩʧʝʮʠʬʽʯʥʠʡ ʩʤʘʢ ʽ ʘʨʦʤʘʪ.[1] 

ɺʠʨʦʙʥʠʮʪʚʦ ʚʘʨʝʥʠʭ ʢʦʚʙʘʩ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʥʘʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʦʧʝʨʘʮʽʡ ʟʘ ʩʭʝʤʦʶ: ʧʽʜʛʦʪʦʚʢʘ ʩʠʨʦʚʠʥʠ ʽ ʜʦʧʦʤʽʞʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚÝʟʜʨʽʙʥʶʚʘʥʥʷ  ̔ʧʦʩʦʣ ʩʠʨʦʚʠʥʠÝʛʦʪʫʚʘʥʥʷ ʬʘʨʰʫÝʥʘʧʦʚʥʝʥ

ʥʷ ʦʙʦʣʦʥʢʠ ʽ ʚ'ʷʟʘʥʥʷ ʙʘʪʦʥʽʚÝʪʝʨʤʦʦʙʨʦʙʢʘ(ʦʩʘʜʫ, ʦʙʞʘʨʶʚʘʥʥʷ, 

ʚʘʨʽʥʥʷ, ʦʭʦʣʦʜʞʝʥʥʷ)Ýʫʧʘʢʦʚʫʚʘʥʥʷ. 

ʇʽʜʛʦʪʦʚʢʘ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ ʚʢʣʶʯʘʻ ʦʙʨʦʙʣʝʥʥʷ ʪʫʰ 

(ʥʘʧʽʚʪʫʰ),ʦʙʚʘʣʝʥʥʷ ʚʽʜʨʫʙʽʚ, ʞʠʣʫʚʘʥʥʷ ʽ ʩʦʨʪʫʚʘʥʥʷ ʤ'ʷʩʘ. ʇʨʠ 

ʦʙʚʘʣʝʥʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʽʶʯʦʛʦ ʥʦʨʤʘʪʠʚʘʤʠ ʞʠʣʫʶʪʴ ʽ ʩʦʨʪʫʶʪʴ ʤ'ʷʩʦ 

ʧʦ ʛʘʪʫʥʢʘʤ. ʆʩʥʦʚʥʘ ʧʽʜʛʦʪʦʚʢʘ ʩʫʙʧʨʦʜʫʢʪʽʚ ʧʦʣʷʛʘʻ ʚ ʞʠʣʦʚʮʽ, ʧʨʠ 

ʮʴʦʤʫ ʚʠʜʽʣʷʻʪʴʩʷ ʞʠʨ-ʩʠʨʝʮʴ, ʤ'ʷʢʦʪʴ ʪʢʘʥʠʥʠ, ʩʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ ʽ ʭʨʷʱʽ. 

ʇʨʠ ʧʽʜʛʦʪʦʚʮʽ ʜʦʧʦʤʽʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʮʫʢʦʨ, ʥʽʪʨʠʪ ʥʘʪʨʽʶ, ʩʽʣʴ, 

ʧʨʷʥʦʩʪʽ ʽ ʪ.ʜ.) ʨʦʙʣʷʪʴ ʨʦʟʬʘʩʦʚʢʫ ʾʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʮʝʧʪʫʨʠ. ʊʘʢʦʞ 

ʧʽʜʛʦʪʦʚʣʷʻʪʴʩʷ ʦʙʦʣʦʥʢʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽʥʩʪʨʫʢʮʽʡ. 

ʇʨʠ ʟʘʩʦʣʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʩʷ ʥʝʦʙʭʽʜʥʘ ʧʦ ʨʝʮʝʧʪʫʨʽ ʩʽʣʴ. ʇʦʩʦʣ 

ʤʦʞʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʦʢʨʠʤ ʽ ʩʫʭʠʤ ʩʧʦʩʦʙʦʤ. ɼʣʷ ʰʚʠʜʢʦʛʦ ʽ 

ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʦʩʦʣʦʯʥʠʭ ʨʝʯʦʚʠʥ ʤ'ʷʩʦ ʧʝʨʝʜ ʟʘʩʦʣʦʤ 

ʧʦʜʨʽʙʥʶʶʪʴ. ɿʜʨʽʙʥʝʥʝ ʤ'ʷʩʦ ʟʚʘʞʫʶʪʴ, ʟʘʚʘʥʪʘʞʫʶʪʴ ʫ ʤʽʰʘʣʢʫ, 

ʜʦʜʘʶʪʴ ʨʦʟʩʽʣ, ʨʝʪʝʣʴʥʦ ʧʝʨʝʤʽʰʫʶʪʴ ʧʨʦʪʷʛʦʤ 3-5 ʭʚʠʣʠʥ, ʫ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʩʪʫʧʝʥʷ ʟʜʨʽʙʥʝʥʥʷ. ʇʽʩʣʷ ʮʴʦʛʦ ʧʦʩʦʣʝʥʝ ʤ'ʷʩʦ ʥʘʜʭʦʜʠʪʴ ʥʘ ʚʠʪʨʠʤʢʫ 

ʽ ʜʦʟʨʽʚʘʥʥʷ (6-24ʛʦʜ) ʚ ʻʤʥʦʩʪʽ ʤʽʩʪʢʽʩʪʶ ʜʦ 150 ʢʛ. ɺʠʪʨʠʤʫʶʪʴ ʤ'ʷʩʦ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 0-4 ʉ̄. ʇʽʜ ʯʘʩ ʚʠʪʨʠʤʢʠ ʧʦʚʘʨʝʥʘ ʩʽʣʴ ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʚ ʤ'ʷʩʽ, ʱʦ ʜʦʙʨʝ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʢʦʚʙʘʩʠ. 

ʇʨʠ ʩʢʣʘʜʘʥʥʽ ʬʘʨʰʫ ʚʘʨʝʥʠʭ ʢʦʚʙʘʩ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ 

ʥʘʩʪʫʧʥʦʛʦ: -  ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʟʜʨʽʙʥʝʥʥʷ; -  ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʙʽʣʽʟʘʪʦʨʽʚ 

ʚʦʜʦʟʚôʷʟʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ (ʬʦʩʬʘʪʠ); - ʜʦʜʘʚʘʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʭʦʣʦʜʥʦʾ ʚʦʜʠ (ʣʫʩʢʘʪʠʡ ʣʽʜ ʯʠ ʩʥʽʛ). 

ʌʦʨʤʫʚʘʥʥʷ ʢʦʚʙʘʩʥʠʭ ʙʘʪʦʥʽʚ. ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʦʧʝʨʘʮʽʡ: 

ʰʧʨʠʮʶʚʘʥʥʷÝʚ'ʷʟʘʥʥʷÝʰʪʨʠʢʦʚʢʘÝʥʘʚʽʰʝʥʥʷ ʥʘ ʨʘʤʠ. 

ʐʧʨʠʮʶʚʘʥʥʷ ʨʦʙʣʷʪʴ ʥʘ ʰʧʨʠʮʘʭ ʨʽʟʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʘʢʫʫʤʫ ʯʠ ʙʝʟ ʥʴʦʛʦ. ʆʧʪʠʤʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ï 5-

6Ŀ10
5
 ʇʘ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʧʨʘʚʠʣʴʥʦ ʚʠʙʨʘʪʠ ʮʽʚʢʫ, ʚʽʜ ʮʴʦʛʦ ʟʘʣʝʞʠʪʴ 

ʷʢ̔ʩʪʴ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʅʘʰʧʨʠʮʴʦʚʘʥʽ ʽ ʧʝʨʝʚ'ʷʟʘʥʽ  ʙʘʪʦʥʠ ʥʘʚʽʰʫʶʪʴ ʥʘ 

ʮʽʧʢʘʭ ʟ ʽʥʪʝʨʚʘʣʦʤ ʥʝ ʤʝʥʰ 10 ʩʤ ʜʣʷ ʨʽʚʥʦʤʽʨʥʦʾ ʦʙʞʘʨʢʠ ʽ ʚʘʨʽʥʥʷ. 

ʎʽʧʢʫ ʥʘʚʽʰʫʶʪʴ ʥʘ ʨʘʤʫ. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʄʠʨʦʥʝʮʴ ɺ.ʆ. ɸʥʘʣʽʟ ʤʘʰʠʥʠ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʤ'ʷʩʘ ʽ ʤ'ʷʩʥʠʭ 
ʧʨʦʜʫʢʪʽʚ / ɺ.ʆ. ʄʠʨʦʥʝʮʴ, ɯ.ʄ. ʂʫʟʴʤʽʥʩʴʢʘ // çɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 

ʤʘʛʽʩʪʨʘʥʪʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚè ï ʄʝʣʽʪʦʧʦʣʴ: ʊɼɸʊʋ, 2021. ï ʉ.93-94. 
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ɸʅɸʃɯɿ ʂʆʊʃɽʊʆʌʆʈʄʋɺɸʃʔʅʀʍ ɸɺʊʆʄɸʊɯɺ  

 

ɿʙʫʨʦʚʩʴʢʠʡ ʆ.ɺ., 2 ʉʊʅ 

ʂʝʨʽʚʥʠʢ ʂʫʟʴʤʽʥʩʴʢʘ ɯ.ʄ., ʢ.ʪ.ʥ., ʘʩʠʩʪʝʥʪ 

 

ʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɸʥʦʪʘʮʽʷ ï ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʨʦʙʽʚ 

ʟ ʢʦʪʣʝʪʥʦʾ ʤʘʩʠ. 

 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʨʦʙʽʚ ʟ ʢʦʪʣʝʪʥʦʾ ʤʘʩʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʦʪʣʝʪʥʽ ʘʚʪʦʤʘʪʠ. ʂʦʪʣʝʪʦʬʦʨʤʫʚʘʣʴʥʠʡ ʘʚʪʦʤʘʪ - ʮʝ 

ʦʩʥʦʚʥʘ ʤʘʰʠʥʘ ʣʽʥʽʾ ʧʦ ʚʠʛʦʪʦʚʣʝʥʥʶ ʚʠʨʦʙʽʚ ʟ ʢʦʪʣʝʪʥʦʾ ʤʘʩʠ. 

ʋ ʬʦʨʤʫʚʘʣʴʥʦ - ʜʦʟʫʚʘʣʴʥʠʭ ʤʘʰʠʥʘʭ ʦʙʨʦʙʣʶʚʘʥʠʡ ʧʨʦʜʫʢʪ 

ʧʽʜʜʘʻʪʴʩʷ ʟʦʚʥʽʰʥʴʦʤʫ ʪʠʩʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʭʘʥʽʯʥʠʭ 

ʧʨʠʩʪʨʦʾʚ. [1] 

ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʛʨʦʤʘʜʩʴʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʢoʪʣʝʪoʬopʤʫʚʘʣʴʥʽ ʤʘʰʠʥʠ ʪʠʧʽʚ ʄʌʂ-2240, Aʂ2ʄ-40. ɺʦʥʠ ʤʘʶʪʴ 

ʦʜʥʘʢʦʚʫ ʢʦʥʩʪʨʫʢʮʽʶ ʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʣʠʰʝ ʧʝʨʝʜʘʚʘʣʴʥʠʤ ʤʝʭʘʥʽʟʤʦʤ. 

ʂaʤʝpoʶ ʜʣʷ oʙpʦʙʢʠ cʣʫʞʠʪʴ ʬʦʨʤʫʚʘʣʴʥʠʡ ʩʪʽʣ, ʷʢʠʡ ʙʝʟʧʝʨʝʨʚʥʦ 

ʦʙʝʨʪʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʢʨʫʛʣʦʛʦ ʜʠʩʢʘ ʟ 

ʚʽʯʢʘʤʠ ʢʨʫʛʣʦʾ ʘʙʦ ʦʚʘʣʴʥʦʾ ʬʦʨʤʠ. ɼʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʬʘʨʰʫ ʻ 

ʮʠʣʽʥʜʨʦʚʠʡ ʙʫʥʢʝʨ. Pʦʙoʯʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʻ ʧʦʨʰʥʽ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ʚʽʯʢʘʭ ʜʠʩʢʘ, ʱʦ ʬʦʨʤʫʻ, ʽ ʟʜʽʡʩʥʶʶʪʴ ʚ ʥʠʭ ʧʝʨʝʨʠʚʠʩʪʠʡ ʟʚʦʨʦʪʥʦ-

ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ. ɿʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʦʙ'ʻʤʫ ʚʽʯʦʢ ʚʠʨʦʙʣʷʻʪʴʩʷ 

ʬʦʨʤʫʚʘʥʥʷ ʽ ʧopʮʽʶʚaʥʥʷ ʢʦʪʣʝʪ. 

ɿʘʟʚʠʯʘʡ ʧʦʜʽʙʥʘ ʤʘʰʠʥʘ ʤʘʻ ʜʚʘ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʽ ʙʫʥʢʝʨʠ: ʦʜʠʥ - 

ʜʣʷ ʢʦʪʣʝʪʥʦʾ ʤʘʩʠ, ʜʨʫʛʠʡ - ʜʣʷ ʩʫʭʘʨʥʦʾ ʧʘʥʽʨʦʚʢʠ; ʬʦʨʤʫʚʘʣʴʥʠʡ ʜʠʩʢ ʟ 

ʛʥʽʟʜʘʤʠ; ʩʢʠʜʘʯ ʪʘ ʧʨʠʚʽʜ. ɺ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʤʫ ʙʫʥʢʝʨʽ ʜʣʷ ʢʦʪʣʝʪʥʦʾ 

ʤʘʩʠ ʨʦʟʪʘʰʦʚʘʥʠʡ ʰʥʝʢ (ʘʙʦ ʚʘʣ ʟ ʣʦʧʘʪʢʘʤʠ), ʷʢʠʡ ʧʦʜʘʻ ʾʾ ʜʦ ʛʥʽʟʜ. ɺ 

ʛʥʽʟʜʘʭ - ʮʠʣʽʥʜʨʠʯʥʠʭ ʥʘʩʢʨʽʟʥʠʭ ʦʪʚʦʨʘʭ - ʬʦʨʤʫʚʣʴʥʦʛʦ ʜʠʩʢʘ 

ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʨʰʥʽ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʜʠʩʢʘ ʚʝʨʪʠʢʘʣʴʥʽ 

ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʽ ʧʝʨʝʤʽʱʝʥʥʷ. 

ʇʨʠʚʽʜ ʦʙʝʨʪʘʥʥʷ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʜʠʩʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, ʯʝʨʚ'ʷʯʥʦʛʦ ʨʝʜʫʢʪʦʨʘ ʪʘ ʮʠʣʽʥʜʨʠʯʥʦʾ ʟʫʙʯʘʩʪʦʾ ʧʝʨʝʜʘʯʽ. 

ʆʢʨʽʤ ʮʴʦʛʦ ʢʦʪʣʝʪʦʬʦʨʤʫʚʘʣʴʥʠʡ ʘʚʪʦʤʘʪ ʦʩʥʘʱʝʥʠʡ 

ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ. ʋ ʄʌʂ-2240 ʮʝ ʩʢʠʜʘʶʯʘ ʣʦʧʘʪʴ ʪʘ 

ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʣʦʪʦʢ, ʫ ɸʌʂ-1ʪʘ ɸʂ2ʄ-40 ʮʝ ʜʠʩʢ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʟ 

ʫʧʦʨʦʤ-ʩʢʠʜʘʯʝʤ, ʘ ʫ ɺ2-ʌʂʕ ʜʦ ʥʴʦʛʦ ʜʦʜʘʥʦ ʱʝ ʦʜʠʥ ʜʠʩʢ ʥʘʢʦʧʠʯʫʚʘʯ. 

ɺ ʤʘʰʠʥʘʭ, ʥʘʧʨʠʢʣʘʜ, ʄʌʂ-2240, ʱʦ ʤʘʶʪʴ ʙʫʥʢʝʨ ʟ ʧʘʥʽʨʦʚʢʦʶ, 

ʢʦʪʣʝʪʥʘ ʤʘʩʘ ʚʠʜʘʚʣʶʻʪʴʩʷ ʚ ʛʥʽʟʜʘ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʜʠʩʢʘ, ʚ ʷʢʽ 

ʧʝʨʝʜʯʘʩʥʦ ʥʘʩʠʧʘʶʪʴ ʧʘʥʽʨʦʚʢʫ. ʌʦʨʤʫʚʘʣʴʥʠʡ ʜʠʩʢ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ 

ʩʧʦʯʘʪʢʫ ʧʽʜʚʦʜʠʪʴ ʛʥʽʟʜʦ ʟ ʧʦʨʰʥʝʤ ʧʽʜ ʙʫʥʢʝʨ ʟ ʧʘʥʽʨʫʚʘʣʴʥʠʤʠ 
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ʩʫʭʘʨʷʤʠ (ʥʠʞʥʷ ʧʘʥʽʨʦʚʢʘ). ʇʦʨʰʝʥʴ, ʷʢʠʤ ʢʝʨʫʻ ʰʪʦʚʭʘʯ, ʱʦ ʢʦʪʠʪʴʩʷ 

ʧʦ ʢʦʧʽʨʫ(ʚʽʥ ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʽʜ ʜʠʩʢʦʤ), ʦʧʫʩʢʘʻʪʴʩʷ ʥʘ 2 ʤʤ. ʇʦʪʽʤ ʛʥʽʟʜʦ 

ʧʽʜʚʦʜʠʪʴʩʷ ʧʽʜ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʙʫʥʢʝʨ, ʜʝ ʚ ʧʨʦʩʪʽʨ, ʱʦ ʫʪʚʦʨʠʚʩʷ 

ʧʦʨʰʥʝʤ, ʷʢʠʡ ʦʧʫʩʪʠʚʩʷ ʱʝ ʥʠʞʯʝ (ʨʦʙʦʯʠʡ ʭʽʜ ʧʦʨʰʥʷ ʚ ʙʽʣʴʰʦʩʪʽ 

ʪʘʢʠʭ ʤʘʰʠʥ ʨʝʛʫʣʶʻʪʴʩʷ: ʜʠʩʢʦʚʠʡ ʩʪʽʣ ʧʽʜʥʽʤʘʻʪʴʩʷ ʯʠ ʦʧʫʩʢʘʻʪʴʩʷ, 

ʚʽʜʧʦʚʽʜʥʦ ʤʽʥʷʶʯʠ ʦʙ'ʻʤʠ ʬʦʨʤʫʶʯʠʭ ʛʥʽʟʜ - ʦʪʚʦʨʽʚ), ʟ ʦʪʚʦʨʫ 

ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʙʫʥʢʝʨʘ ʥʘʜʭʦʜʠʪʴ ʢʦʪʣʝʪʥʘ ʤʘʩʘ. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ 

ʦʙʝʨʪʘʥʥʽ ʧʦʨʰʝʥʴ ʧʽʜʥʽʤʘʻʪʴʩʷ ʽ ʚʠʜʘʚʣʶʻ ʢʦʪʣʝʪʫ ʚʚʝʨʭ. ʇʦʪʽʤ ʢʦʪʣʝʪʘ 

ʟʜʚʠʛʘʻʪʴʩʷ ʩʢʠʜʘʯʝʤ ʥʘ ʥʘʭʠʣʝʥʫ ʧʣʦʱʠʥʫ ʧʨʠʡʤʘʣʴʥʦʛʦ ʣʦʪʢʘ ʽ ʧʘʜʘʻ ʥʘ 

ʧʦʩʠʧʘʥʠʡ ʧʘʥʽʨʦʚʢʦʶ ʣʠʩʪ ʚʝʨʭʥʴʦʶ ʥʝ ʧʘʥʽʨʦʚʘʥʦʶ ʩʪʦʨʦʥʦʶ. ɺ ʢʨʘʡʥʻ 

ʥʠʞʥʻ ʧʦʣʦʞʝʥʥʷ ʧʦʨʰʥʽ ʚʽʜʚʦʜʷʪʴʩʷ ʧʨʫʞʠʥʘʤʠ. 

ɸʧʘʨʘʪʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʯʠʩʣʦʤ ʛʥʽʟʜ ʫ ʬʦʨʤʫʚʘʣʴʥʦʤʫ ʜʠʩʢʫ (ʫ 

ʄʌʂ-2240 ʾʭ ʪʨʠ, ʫ ɸʌʂ-1 ʾʭ ʙʽʣʴʰʝ, ʧʨʠ ʯʦʤʫ ʻ ʚʝʣʠʢʽ ʪʘ ʤʘʣʽ ʛʥʽʟʜʘ: 

ʨʫʭʘʶʯʠ ʢʦʧʽʨ - ʚʽʥ ʨʫʭʦʤʠʡ - ʤʦʞʥʘ ʬʦʨʤʫʚʘʪʠ ʢʦʪʣʝʪʠ ʘʙʦ ʪʝʬʪʝʣʽ), 

ʩʢʠʜʘʶʯʠʤ ʧʨʠʩʪʨʦʻʤ ʪʘ ʜʝʷʢʠʤʠ ʽʥʰʠʤʠ ʜʝʪʘʣʷʤʠ. 

ɿʘʟʚʠʯʘʡ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʙʦʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʛʫʣʶʚʘʣʴʥʦʛʦ 

ʤʝʭʘʥʽʟʤʘ ʜʦʙʠʚʘʶʪʴʩʷ ʦʪʨʠʤʘʥʥʷ ʢʦʪʣʝʪ (ʘʙʦ ʽʥʰʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ) 

ʟʘʜʘʥʦʾ ʤʘʩʠ. ɺ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʧʝʨʽʦʜʠʯʥʦ ʢʦʥʪʨʦʣʶʶʪʴ ʤʘʩʫ ʚʠʨʦʙʫ. 

ɹʫʥʢʝʨʠ ʩʣʽʜ ʩʚʦʻʯʘʩʥʦ ʟʘʧʦʚʥʶʚʘʪʠ ʬʘʨʰʝʤ ʪʘ ʧʘʥʽʨʦʚʢʦʶ. ʇʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʘʰʠʥ ʙʝʟ ʧʘʥʽʨʦʚʦʯʥʦʛʦ ʙʫʥʢʝʨʘ ʚʠʨʦʙʠ ʦʩʪʘʪʦʯʥʦ 

ʬʦʨʤʫʶʪʴ, ʧʘʥʽʨʫʶʪʴ ʪʘ ʚʠʢʣʘʜʘʶʪʴ ʥʘ ʣʦʪʢʠ ʚʨʫʯʥʫ. 

 
ʈʠʩʫʥʦʢ 1 ï ʂʦʪʣʝʪʦʬʦʨʤʫʚʘʣʴʥʘ ʤʘʰʠʥʘ ʄʌʂ - 2240 

1 ï ʙʫʥʢʝʨ ʢʦʪʣʝʪʥʦʾ ʤʘʩʠ; 2 ï ʙʫʥʢʝʨ ʩʫʭʘʨʽʚ; 3 ï ʬʦʨʤʫʚʘʣʴʥʠʡ ʩʪʽʣ; 4 ï 

ʣʦʧʘʪʴ; 5 ï ʚʘʣ; 6 ï ʧʦʨʰʝʥʴ; 7 ï ʨʝʛʫʣʶʚʘʣʴʥʠʡ ʛʚʠʥʪ; 8 ï ʪʷʛʘ; 9 ï ʧʣʘʥʢʘ; 

10 ï ʢʦʧʽʨ; 11, 12 ï ʟʫʙʦʚʝ ʢʦʣʝʩʦ; 13 ï ʢʨʠʰʢʘ; 14 ï ʧʨʠʡʤʘʣʴʥʠʡ ʣʦʪʦʢ; 

15 ï ʝʣʝʢʪʨʦʜʚʠʛʫʥ; 16, 17 ï ʙʦʣʪ. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ɿʙʫʨʦʚʩʴʢʠʡ ʆ.ɺ. ɸʥʘʣʽʟ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʭʘʨʯʦʚʠʭ 
ʧʨʦʜʫʢʪʽʚ / ʆ.ɺ ɿʙʫʨʦʚʩʴʢʠʡ, ɯ.ʄ. ʂʫʟʴʤʽʥʩʴʢʘ // çɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 

ʤʘʛʽʩʪʨʘʥʪʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚè ï ʄʝʣʽʪʦʧʦʣʴ: ʊɼɸʊʋ, 2021. ï ʉ. 103-104. 
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ɸʅɸʃɯɿ ʆɹʃɸɼʅɸʅʅʗ ɺʀʈʆɹʅʀʎʊɺɸ ɺɽʈʐʂʆɺʆɻʆ ʄɸʉʃɸ 

 

ʅʘʛʦʨʥʠʡ ɼ.ɭ., 3 ʉʊʅ 

ʂʝʨʽʚʥʠʢ ʂʫʟʴʤʽʥʩʴʢʘ ɯ.ʄ., ʢ.ʪ.ʥ., ʘʩʠʩʪʝʥʪ 

 

ʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɸʥʦʪʘʮʽʷ ï ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʚʝʨʰʢʦʚʦʛʦ ʤʘʩʣʘ ʩʧʦʩʦʙʦʤ ʟʙʠʚʘʥʥʷ. 

 

ʆʩʥʦʚʥʦʶ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʩʣʘ ʻ ʤʦʣʦʢʦ ʪʘ ʚʝʨʰʢʠ.ɿ 

ʚʝʨʰʢʽʚ ʦʪʨʠʤʫʶʪʴ ʩʤʝʪʘʥʫ ʽ ʚʝʨʰʢʦʚʝ ʤʘʩʣʦ. ɾʠʨʥʽʩʪʴ ʚʝʨʰʢʽʚ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʦʩʦʙʫ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʩʣʘ. ʇʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʤʘʩʣʘ ʤʝʪʦʜʦʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʞʠʨʥʠʭ ʚʝʨʰʢʽʚ ʞʠʨʥʽʩʪʴ 

ʚʝʨʰʢʽʚ ʩʪʘʥʦʚʠʪʴ 32ï37%. ʉʭʝʤʘ ʧʨʦʮʝʩʫ ʚʠʨʦʙʽʪʢʫ ʤʘʩʣʘ ʜʘʥʠʤ 

ʤʝʪʦʜʦʤ ʚʢʣʶʯʘʻ ʩʣʽʜʫʶʯʽ ʦʧʝʨʘʮʽʾ: ʧʨʠʡʤʘʥʥʷ ʽ ʩʦʨʪʫʚʘʥʥʷ ʤʦʣʦʢʘ, 

ʧʽʜʽʛʨʽʚ, ʩʝʧʘʨʫʚʘʥʥʷ ʤʦʣʦʢʘ ʽ ʦʪʨʠʤʘʥʥʷ ʚʝʨʰʢʽʚ, ʪʝʧʣʦʚʫ ʽ ʚʘʢʫʫʤʥʫ 

ʦʙʨʦʙʢʫ ʚʝʨʰʢʽʚ, ʩʝʧʘʨʫʚʘʥʥʷ ʚʝʨʰʢʽʚ ʽ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʞʠʨʥʠʭ 

ʚʝʨʰʢʽʚ, ʥʦʨʤʘʣʽʟʘʮʽʶ ʩʢʣʘʜʫ ʚʠʩʦʢʦʞʠʨʥʠʭ ʚʝʨʰʢʽʚ, ʨʦʟʨʘʭʫʥʦʢ ʽ 

ʚʥʝʩʝʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʟʘʢʚʘʩʢʠ ʽ ʩʦʣʽ ( ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʢʠʩʣʦʚʝʨʰʢʦʚʦʛʦ 

ʽ ʩʦʣʦʥʦʛʦ ʤʘʩʣʘ), ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʞʠʨʥʠʭ ʚʝʨʰʢʽʚ ʚ ʤʘʩʣʦ, ʬʘʩʫʚʘʥʥʷ 

ʽ ʫʧʘʢʦʚʢʘ. ʇʨʦʮʝʩ ʤʘʩʣʦʫʪʚʦʨʝʥʥʷ ʽʟ ʚʠʩʦʢʦʞʠʨʥʠʭ ʚʝʨʰʢʽʚ ʚ 

ʤʘʩʣʦʫʪʚʦʨʶʚʘʯʽ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʩʣʽʜʫʶʯʽ ʩʪʘʜʽʾ : 

- ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʩʦʢʦʞʠʨʥʠʭ ʚʝʨʰʢʽʚ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʯʘʪʢʫ 

ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʦʩʥʦʚʥʦʾ ʤʘʩʠ ʛʣʽʮʝʨʠʜʽʚ ʤʦʣʦʯʥʦʛʦ ʞʠʨʫ (22-23Áʉ), ʧʨʠ 

ʮʴʦʤʫ ʧʨʦʜʫʢʪ ʟʘʣʠʰʘʻʪʴʩʷ ʝʤʫʣʴʩʽʻʶ ʞʠʨʫ ʚ ʧʣʘʟʤʽ ʤʦʣʦʢʘ;   

- ʜʝʩʪʘʙʽʣʽʟʘʮʽʷ ʞʠʨʦʚʦʾ ʝʤʫʣʴʩʽʾ ʽ ʢʨʠʩʪʘʣʽʟʘʮʽʷ ʛʣʽʮʝʨʠʜʽʚ ʧʨʠ 

ʦʜʥʦʯʘʩʥʦʤʫ ʧʦʜʘʣʴʰʦʤʫ ʦʭʦʣʦʜʞʝʥʥʽ ʽ ʽʥʪʝʥʩʠʚʥʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʽ 

ʧʨʦʜʫʢʪʫ ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʚʠʩʦʢʦʞʠʨʥʠʤʠ ʚʝʨʰʢʘʤʠ 

ʪʝʤʧʝʨʘʪʫʨʠ 22Áʉ ʧʨʠ ʚʤʽʩʪʫ ʚ ʥʠʭ ʪʚʝʨʜʦʛʦ ʞʠʨʫ 1,5-2%. ʇʨʦʜʫʢʪ ʥʘ 

ʜʨʫʛʽʡ ʩʪʘʜʽʾ ʰʚʠʜʢʦ ʪʚʝʨʜʽʻ (5-20Áʉ) ʽ ʤʘʻ ʛʨʫʙʫ ʢʨʠʭʢʫ ʢʦʥʩʠʩʪʝʥʮʽʶ; 

- ʫʪʚʦʨʝʥʥʷ ʧʝʨʚʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʤʘʩʣʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʟʦʥʽ ʤʘʩʦʚʦʾ 
ʢʨʠʩʪʘʣʽʟʘʮʽʾ, ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʠ ʚʤʽʩʪʫ ʚ ʧʨʦʜʫʢʪʽ 4-7% ʪʚʝʨʜʦʛʦ ʞʠʨʫ ʽ 

ʩʪʫʧʽʥʽ ʜʝʩʪʘʙʽʣʽʟʘʮʽʾ ʞʠʨʦʚʦʾ ʝʤʫʣʴʩʽʾ 80-85%: ʮʝ ʩʧʽʚʧʘʜʘʻ ʟ ʨʽʟʢʠʤ 

ʟʙʽʣʴʰʝʥʥʷʤ ʚôʷʟʢʦʩʪʽ ʧʨʦʜʫʢʪʫ ï ʧʦʯʘʪʢʦʤ ʤʘʩʦʚʦʾ ʢʨʠʩʪʘʣʽʟʘʮʽʾ 

ʛʣʽʮʝʨʠʜʽʚ; 

- ʽʥʪʝʥʩʠʚʥʝ ʤʝʭʘʥʽʯʥʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʧʨʦʜʫʢʪʫ ʧʦʧʝʨʝʜʞʫʻ 

ʫʪʚʦʨʝʥʥʷ ʢʨʫʧʥʠʭ ʢʨʠʩʪʘʣʦʘʛʨʝʛʘʪʽʚ ʞʠʨʫ ʽ ʦʙʫʤʦʚʣʶʻ ʨʽʚʥʦʤʽʨʥʝ 

ʨʦʟʧʦʜʽʣʝʥʥʷ ʨʽʜʠʥʥʦʾ ʽ ʪʚʝʨʜʦʾ ʬʘʟʠ ʞʠʨʫ ʽ ʚʩʽʭ ʜʨʫʛʠʭ  ʩʪʨʫʢʪʫʨʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ. 

ʄʘʩʣʦʚʠʛʦʪʦʚʣʶʚʘʯʽ ʧʝʨʽʦʜʠʯʥʦʾ ʽ ʙʝʟʫʧʠʥʥʦʾ ʜʽʾ ʨʦʟʨʽʟʥʷʶʪʴʩʷ 

ʤʽʞ ʩʦʙʦʶ ʤʝʭʘʥʽʟʤʦʤ ʫʪʚʦʨʝʥʥʷ ʤʘʩʣʘ, ʩʧʦʩʦʙʦʤ ʚʧʣʠʚʫ ʥʘ ʚʝʨʰʢʠ ʽ 

ʢʦʥʩʪʨʫʢʮʽʻʶ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ. ɺʠʛʦʪʦʚʣʝʥʥʷ ʚʝʨʰʢʦʚʦʛʦ ʤʘʩʣʘ ʚ 
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ʤʘʩʣʦʚʠʛʦʪʦʚʣʶʚʘʯʘʭ ʧʝʨʽʦʜʠʯʥʦʾ ʜʽʾ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʜʚʘ ʝʪʘʧʠ: ʫʪʚʦʨʝʥʥʷ 

ʟ ʞʠʨʦʚʠʭ ʢʫʣʴʦʢ ʟʝʨʥʘ ʡ ʫʪʚʦʨʝʥʥʷ ʟ ʤʘʩʣʷʥʦʛʦ ʟʝʨʥʘ ʰʘʨʫ ʚʝʨʰʢʦʚʦʛʦ 

ʤʘʩʣʘ. ʋ ʤʘʩʣʦʚʠʛʦʪʦʚʣʶʚʘʯʘʭ ʙʝʟʫʧʠʥʥʦʾ ʜʽʾ ʫʪʚʦʨʝʥʥʷ ʤʘʩʣʷʥʦʛʦ ʟʝʨʥʘ ʽ 

ʰʘʨʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʙʝʟʫʧʠʥʥʦʤʫ ʧʦʪʦʮʽ.ʋ ʤʘʩʣʦʚʠʛʦʪʦʚʣʶʚʘʯʘʭ 

ʧʝʨʽʦʜʠʯʥʦʾ ʜʽʾ (ʙʝʟʚʘʣʴʮʴʦʚʠʭ) ʚʝʨʰʢʠ ʟʙʠʚʘʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʾʭʥʴʦʛʦ 

ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ. ʇʨʠ ʦʙʝʨʪʘʥʥʽ ʟʘʧʦʚʥʝʥʦʾ ʥʘ 30-50% 

ʨʦʙʦʯʽʡ ʻʤʥʦʩʪʽ ʤʘʩʣʦʚʠʛʦʪʦʚʣʶʚʘʯʘ, ʚʝʨʰʢʠ ʩʧʦʯʘʪʢʫ ʧʽʜʥʽʤʘʶʪʴʩʷ ʥʘ 

ʚʠʟʥʘʯʝʥʫ ʚʠʩʦʪʫ, ʘ ʧʦʪʽʤ ʩʢʠʜʘʶʪʴʩʷ ʧʽʜ ʜʽʻʶ ʩʠʣʠ ʚʘʛʠ, ʧʽʜʜʘʶʯʠʩʴ 

ʩʠʣʴʥʦʤʫ ʤʝʭʘʥʽʯʥʦʤʫ ʚʧʣʠʚʫ. ɺʠʩʦʪʘ ʧʽʜʡʦʤʫ ʚʝʨʰʢʽʚ, ʪʠʩʢ ʱʦ ʚʠʥʠʢʘʻ, 

ʭʘʨʘʢʪʝʨ ʨʫʭʫ ʨʽʜʠʥʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʨʦʟʤʽʨʘʤʠ ʨʦʙʦʯʦʾ ʻʤʥʦʩʪʽ ʽ ʯʘʩʪʦʪʦʶ 

ʾʾ ʦʙʝʨʪʘʥʥʷ. ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʚʝʨʰʢʽʚ 5-7 ʤ/ʩ. 

ʋ ʤʘʩʣʦʚʠʛʦʪʦʚʣʶʚʘʯʘʭ ʙʝʟʫʧʠʥʥʦʾ ʜʽʾ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʚʝʨʰʢʽʚ 

ʟʥʘʯʥʦ ʚʠʱʘ (18-22 ʤ/ʩ). ɯʥʪʝʥʩʠʚʥʠʡ ʚʧʣʠʚ ʣʦʧʘʪ ʟʙʠʚʘʯʘ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʨʫʭʫ ʧʦʪʦʢʫ ʚʝʨʰʢʽʚ ʚ ʘʧʘʨʘʪʽ ʡ ʽʥʪʝʥʩʠʬʽʢʫʻ ʧʨʦʮʝʩ 

ʘʛʨʝʛʘʮʽʾ (ʟʣʠʧʘʥʥʷ) ʞʠʨʦʚʠʭ ʢʫʣʴʦʢ ʽ ʫʪʚʦʨʝʥʥʷ ʤʘʩʣʷʥʦʛʦ ʟʝʨʥʘ. 

ʄʘʩʣʦʚʠʛʦʪʦʚʣʶʚʘʯʽ ʧʝʨʽʦʜʠʯʥʦʾ ʜʽʾ ʫʤʦʚʥʦ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʨʠ ʪʠʧʠ. 

ɼʦ ʧʝʨʰʦʛʦ ʚʽʜʥʦʩʷʪʴʩʷ ʤʘʩʣʦʚʠʛʦʪʦʚʣʶʚʘʯʽ, ʱʦ ʤʘʶʪʴ  ʨʦʙʦʯʠʡ 

ʦʨʛʘʥ - ʨʝʟʝʨʚʫʘʨ. ʌʦʨʤʘ ʡʦʛʦ ʤʦʞʝ ʙʫʪʠ ʮʠʣʽʥʜʨʠʯʥʦʶ, ʢʦʥʽʯʥʦʶ, 

ʛʨʫʰʦʧʦʜʽʙʥʦʶ, ʢʫʙʽʯʥʦʶ ʽ ʪ.ʜ. ʋʩʝʨʝʜʠʥʽ ʻʤʥʽʩʪʴ ʥʝ ʤʘʻ ʷʢʠʭ-ʥʝʙʫʜʴ  

ʧʨʠʩʪʦʩʫʚʘʥʴ, ʱʦ ʧʝʨʝʤʽʰʫʶʪʴ. 

ɼʦ ʜʨʫʛʦʛʦ ʪʠʧʫ ʚʽʜʥʦʩʷʪʴʩʷ ʤʘʩʣʦʚʠʛʦʪʦʚʣʶʚʘʯʽ, ʱʦ ʤʘʶʪʴ ʫ 

ʨʝʟʝʨʚʫʘʨʽ ʥʝʨʫʭʦʤʦ ʟʘʢʨʽʧʣʝʥʽ ʩʧʠʨʘʣʽ, ʣʦʧʘʪʠ, ʩʪʨʫʥʠ ʽ ʪ.ʜ. ʎʷ ʛʨʫʧʘ 

ʤʘʩʣʦʚʠʛʦʪʦʚʣʶʚʘʯʽʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘʡʯʘʩʪʽʰʝ. 

ɼʦ ʪʨʝʪʴʦʛʦ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʤʘʩʣʦʚʠʛʦʪʦʚʣʶʚʘʯʽ, ʱʦ ʤʘʶʪʴ 

ʥʝʨʫʭʦʤʠʡ ʨʝʟʝʨʚʫʘʨ ʟ ʦʙʝʨʪʦʚʠʤʠ ʚ ʥʴʦʤʫ ʷʢʠʤʠ-ʥʝʙʫʜʴ ʨʦʙʦʯʠʤʠ 

ʦʨʛʘʥʘʤʠ. ʆʩʪʘʥʥʽʡ ʪʠʧ ʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʚʠʜʽ ʤʘʩʣʦʨʦʙʦʢ 

ʥʝʚʝʣʠʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʇʨʠʩʪʨʽʡ ʽ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ  ʙʝʟʚʘʣʴʮʴʦʚʠʭ ʤʘʩʣʦʚʠʛʦʪʦʚʣʶʚʘʯʽʚ 

ʧʝʨʽʦʜʠʯʥʦʾ ʜʽʾ, ʱʦ ʚʠʧʫʩʢʘʶʪʴʩʷ ʧʨʦʤʠʩʣʦʚʽʩʪʶ, ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʽ ʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʣʠʰʝ ʜʝʷʢʠʤʠ ʜʝʪʘʣʷʤʠ. 

ʄʘʩʣʦʚʠʛʦʪʦʚʣʶʚʘʯʽ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ ʧʨʘʮʶʶʪʴ:  

1) ʟʘ ʜʚʦʩʪʫʧʽʥʯʘʩʪʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʩʭʝʤʦʶ (ʟʙʠʚʘʥʥʷ ʚʝʨʰʢʽʚ - 

ʦʙʨʦʙʢʘ ʤʘʩʣʷʥʦʛʦ ʟʝʨʥʘ);  

2) ʟʘ ʪʨʠʩʪʫʧʽʥʯʘʩʪʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʩʭʝʤʦʶ (ʟʙʠʚʘʥʥʷ ʚʝʨʰʢʽʚ - 

ʧʦʩʪʘʥʦʚʢʘ ʟʝʨʥʘ - ʦʙʨʦʙʢʘ). 

ʄʘʩʣʦʚʠʛʦʪʦʚʣʶʚʘʯ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ - ʮʝ ʜʚʽ ʩʘʤʦʩʪʽʡʥʽ ʤʘʰʠʥʠ: 

ʟʙʠʚʘʯ ʚʝʨʰʢʽʚ ʽ ʤʘʩʣʦʦʙʨʦʙʣʶʚʘʯ, ʱʦ ʟ'ʻʜʥʘʥʽ ʚ ʦʜʠʥ ʘʛʨʝʛʘʪ. 

ʄʘʩʣʦʚʠʛʦʪʦʚʣʶʚʘʯʽ ʙʝʟʫʧʠʥʥʦʾ ʜʽʾ ʝʬʝʢʪʠʚʥʽ ʣʠʰʝ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ 

ʩʢʣʘʜʽ ʧʦʪʦʢʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʣʽʥʽʡ. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʅʘʛʦʨʥʠʡ ɼ.ɭ. ʉʪʘʜʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʚʝʨʰʢʦʚʦʛʦ ʤʘʩʣʘ / ɼ.ɭ. 
ʅʘʛʦʨʥʠʡ, ɯ.ʄ. ʂʫʟʴʤʽʥʩʴʢʘ // çɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʤʘʛʽʩʪʨʘʥʪʽʚ ʪʘ 

ʩʪʫʜʝʥʪʽʚè ï ʄʝʣʽʪʦʧʦʣʴ: ʊɼɸʊʋ, 2021. ï ʉ. 122-123. 
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ʆɹʄɽɾɽʅʅʗ, ʑʆ ʇɽʈɽʐʂʆɼɾɸʖʊʔ ɺʀʍʆɼʋ 

ʍɸʈʏʆɺʆɰ ʇʈʆɼʋʂʎɯɰ ʋʂʈɸɰʅʀ ʅɸ ʉɺɯʊʆɺʀʁ ʈʀʅʆʂ 
 

ʂʨʻʩʪʦʚ ɺ.ɻ., 41ɻʄ 

ʂʝʨʽʚʥʠʢ ʂʦʚʘʣʴʦʚ ʆ.ʆ., ʢ.ʪ.ʥ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʦʙʤʝʞʝʥʴ ʪʘ ʦʙʩʪʘʚʠʥ, ʷʢʽ 

ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʭʘʨʯʦʚʠʭ ʪʘ ʧʝʨʝʨʦʙʥʠʭ 

ʚʠʨʦʙʥʠʮʪʚ ʋʢʨʘʾʥʠ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ. 

 

ɿʘ ʦʙôʻʤʦʤ ʦʨʥʠʭ ʟʝʤʝʣʴ, ʥʘʷʚʥʠʤ ʧʨʦʤʠʩʣʦʚʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʪʘ 

ʦʙʩʷʛʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʦʚʦʣʴʯʦʾ ʧʨʦʜʫʢʮʽʾ ʋʢʨʘʾʥʘ ʤʘʻ ʚʩʽ ʤʦʞʣʠʚʦʩʪʽ 

ʩʪʘʪʠ ʧʨʦʚʽʜʥʠʤ ʝʢʩʧʦʨʪʝʨʦʤ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʟ ʚʠʩʦʢʦʶ ʜʦʜʘʥʦʶ 

ʚʘʨʪʽʩʪʶ. ɸʣʝ ʧʦʧʨʠ ʥʘʷʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʨʝʘʣʴʥʘ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʘ 

ʪʦʨʛʽʚʣʷ ʚ ʦʙʣʘʩʪʽ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʦʙʤʝʞʫʻʪʴʩʷ ʧʨʦʜʘʞʦʤ ʩʠʨʦʚʠʥʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʯʠʥʠ, ʢʦʤʧʣʝʢʩʥʘ ʜʽʷ ʷʢʠʭ ʦʙʫʤʦʚʣʶʻ ʪʘʢʫ ʩʠʪʫʘʮʽʶ. 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʘʢʪʦʨʽʚ, ʱʦ ʩʪʨʠʤʫʻ ʝʢʩʧʘʥʩʽʶ ʋʢʨʘʾʥʠ ʥʘ 

ʧʨʦʜʦʚʦʣʴʯʽ ʨʠʥʢʠ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʻ ʟʘʩʪʘʨʽʣʘ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʘ ʙʘʟʘ, 

ʷʢʘ ʥʝ ʟʜʘʪʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ ʪʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʚʠʩʦʢʠʤʠ ʚʠʪʨʘʪʘʤʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ [1]. ʅʘʩʣʽʜʢʘʤʠ ʮʴʦʛʦ ʻ ʥʝʟʜʘʪʥʽʩʪʴ 

ʚʠʨʦʙʥʠʢʽʚ ʟʘʙʝʟʧʝʯʠʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʧʨʦʜʫʢʮʽʾ ʪʘ ʚʠʪʨʠʤʫʚʘʪʠ ʪʝʨʤʽʥʠ 

ʧʦʩʪʘʚʦʢ, ʱʦ ʚʢʘʟʫʶʪʴʩʷ ʧʨʠ ʧʽʜʧʠʩʘʥʥʽ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʫʛʦʜ. ʇʦ 

ʚʝʣʠʢʦʤʫ ʨʘʭʫʥʢʫ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʷʢʘ ʧʦʚôʷʟʘʥʘ ʟ 

ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʛʘʣʫʟʽ ʤʦʞʫʪʴ ʩʦʙʽ ʜʦʟʚʦʣʠʪʠ 

ʣʠʰʝ ʚʝʣʠʢʽ ʢʦʤʧʘʥʽʾ, ʷʢʽ ʤʘʶʪʴ ʚʣʘʩʥʫ ʯʘʩʪʢʫ ʥʘ ʨʠʥʢʫ 

ʟʦʚʥʽʰʥʴʦʪʦʨʛʦʚʝʣʴʥʠʭ ʦʧʝʨʘʮʽʡ ʋʢʨʘʾʥʠ [2]. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʭʘʨʯʦʚʦʾ ʪʘ ʧʝʨʝʨʦʙʥʦʾ ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ 

ʚʢʨʘʡ ʥʝʦʭʦʯʝ ʨʝʘʛʫʶʪʴ ʥʘ ʢʦʨʠʛʫʚʘʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʜʫʢʮʽʾ (ʱʦ ʙʫʜʝ 

ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʩʧʦʞʠʚʘʥʥʷ ʧʦʪʝʥʮʽʡʥʠʤ ʧʦʢʫʧʮʝʤ ʽʥʰʦʾ ʢʨʘʾʥʠ). ɺ ʪʦʡ 

ʞʝ ʯʘʩ ʋʢʨʘʾʥʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʰʠʨʦʢʦʶ ʮʽʥʦʚʦʶ ʩʝʛʤʝʥʪʘʮʽʻʶ ʨʠʥʢʫ ʟʘ 

ʨʽʟʥʠʤʠ ʛʨʫʧʘʤʠ ʪʦʚʘʨʽʚ, ʱʦ ʦʨʽʻʥʪʫʶʪʴʩʷ ʥʘ ʚʩʝ ʱʝ ʥʠʟʴʢʫ ʢʫʧʽʚʝʣʴʥʫ 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ [1,3].  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʦʢʫʧʮʽ ʟ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʚʠʩʦʢʫ ʫʚʘʛʫ 

ʧʨʠʜʽʣʷʶʪʴ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʧʝʨʝʜ ʧʨʠʜʙʘʥʥʷʤ ʪʦʚʘʨʽʚ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘ 

ʥʘʷʚʥʽʩʪʴ ʩʝʨʪʠʬʽʢʘʪʽʚ ʷʢʦʩʪʽ [4]. ɿ ʮʴʦʛʦ ʧʨʠʚʦʜʫ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ 

ʚʽʜʩʫʪʥʽʩʪʴ ʚ ʋʢʨʘʾʥʽ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʽ ʙʝʟʧʝʯʥʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ, ʾʾ ʷʢʦʩʪʽ ʪʘ ʩʝʨʪʠʬʽʢʘʮʽʾ (ʥʘ ʨʽʚʥʽ ʚʠʤʦʛ ʧʦʪʝʥʮʽʡʥʠʭ ʧʦʢʫʧʮʽʚ) 

[5]. 

ʂʨʽʤ ʮʴʦʛʦ  ʜʣʷ ʧʦʢʫʧʮʽʚ ʟ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʜʽʚ ʪʘʨʠ ʪʘ ʫʧʘʢʦʚʢʠ ʪʘ ʩʧʦʩʽʙ ʜʦʩʪʘʚʢʠ 
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ʧʨʦʜʫʢʮʽʾ ʜʦ ʩʧʦʞʠʚʘʯʘ [1,2]. ʎʷ ʦʙʩʪʘʚʠʥʘ ʩʪʚʦʨʶʻ ʪʨʫʜʥʦʱʽ ʷʢ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʜʦʩʪʘʚʢʠ ʛʦʪʦʚʠʭ ʪʦʚʘʨʽʚ ʟ ʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʤʘʶʪʴ 

ʚʽʜʜʘʣʝʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʘ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʩʧʝʮʽʘʣʽʟʘʮʽʾ, ʪʘʢ ʽ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʚʠʪʨʠʤʢʠ ʪʝʨʤʽʥʽʚ ʧʦʩʪʘʚʦʢ, ʚʢʘʟʘʥʠʭ ʚ ʫʤʦʚʘʭ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ 

ʢʦʥʪʨʘʢʪʽʚ.  

ɹ̔ ʣʴʰʽʩʪʴ ʟ ʧʝʨʝʣʽʯʝʥʠʭ ʧʨʦʙʣʝʤ ʦʙʫʤʦʚʣʶʻ ʥʝʜʦʩʪʘʪʥʷ ʧʽʜʪʨʠʤʢʘ 

ʚʠʨʦʙʥʠʢʽʚ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ, ʧʽʜʧʨʠʻʤʩʪʚ ʭʘʨʯʦʚʦʾ ʪʘ ʧʝʨʝʨʦʙʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟ ʙʦʢʫ ʜʝʨʞʘʚʠ. ʅʘʷʚʥʽ ʧʨʠʢʣʘʜʠ ʽʥʰʠʭ ʢʨʘʾʥ, ʷʢʽ 

ʚʠʨʽʰʫʚʘʣʠ ʧʦʜʽʙʥʽ ʟʘʚʜʘʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʟ 

ʧʦʜʦʣʘʥʥʷʤ ʥʠʟʴʢʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʙʦ ʷʢʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʪʽʚ 

ʭʘʨʯʫʚʘʥʥʷ ʤʦʞʣʠʚʦ ʚʠʨʽʰʠʪʠ ʟʘ ʨʘʭʫʥʦʢ ʩʠʩʪʝʤʠ ʜʦʪʘʮʽʡ ʪʘ ʩʫʙʚʝʥʮʽʡ. 

ʇʨʦʚʝʜʝʥʥʷ ʪʘʢʦʛʦ ʟʘʭʦʜʫ ʩʪʠʤʫʣʶʻ ʷʢ ʩʧʨʦʤʦʞʥʠʡ ʧʦʧʠʪ ʥʘ ʧʨʦʜʫʢʮʽʶ, 

ʪʘʢ ʽ ʜʦʟʚʦʣʷʻ ʚʠʨʦʙʥʠʢʘʤ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʧʨʦʜʫʢʮʽʶ ʟ ʜʦʩʪʘʪʥʽʤ ʜʣʷ 

ʨʦʟʰʠʨʝʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʨʽʚʥʝʤ ʧʨʠʙʫʪʢʫ. ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʥʘ ʮʴʦʤʫ 

ʰʣʷʭʫ ʤʦʞʝ ʙʫʪʠ ʧʨʠʜʙʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

ʥʘʧʨʠʢʣʘʜ ʫ ʣʽʟʠʥʛ ʘʙʦ ʧʽʜ ʛʘʨʘʥʪʽʡʥʽ ʟʦʙʦʚôʷʟʘʥʥʷ ʟ ʙʦʢʫ ʜʝʨʞʘʚʠ. ʅʘ 

ʮʴʦʤʫ ʝʪʘʧʽ ʩʪʘʥʝ ʤʦʞʣʠʚʠʤ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʘʪʥʽʡ ʜʣʷ ʝʢʩʧʦʨʪʫ ʦʙʩʷʛ 

ʧʨʦʜʫʢʪʽʚ ʥʝʦʙʭʽʜʥʦʾ ʷʢʦʩʪʽ.  
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ʂʆʅʉʊʈʋʂʎɯʗ ʊɸ ʇʈʀʅʎʀʇ ɼɯɰ ʅɸʅʆɻɽʅɽʈɸʊʆʈɯɺ 
 

ɹʽʣʝʮʴʢʠʡ ʆ.ɼ., 31ɻʄ 

ʂʝʨʽʚʥʠʢ ʂʦʚʘʣʴʦʚ ʆ.ʆ., ʢ.ʪ.ʥ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʷʚʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʥʦʛʝʥʝʨʘʪʦʨʽʚ ʷʢ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ. 

 

ʇʨʦʙʣʝʤʘ ʝʥʝʨʛʦʜʝʬʽʮʠʪʫ ʪʘ ʟʘʣʝʞʥʦʩʪʽ ʋʢʨʘʾʥʠ ʚʽʜ ʫʤʦʚ ʪʘ ʮʽʥʦʚʦʾ 

ʧʦʣʽʪʠʢʠ ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʥʝ ʪʽʣʴʢʠ ʩʪʨʠʤʫʻ ʨʦʟʚʠʪʦʢ ʝʢʦʥʦʤʽʢʠ, ʘʣʝ ʡ 

ʩʧʨʠʯʠʥʶʻ ʫʤʦʚʠ ʜʣʷ ʧʦʣʽʪʠʯʥʦʛʦ ʪʠʩʢʫ ʥʘ ʧʦʣʽʪʠʢʫʤ ʢʨʘʾʥʠ. ʆʢʨʽʤ 

ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʝʨʦʙʢʠ 

ʧʨʦʜʫʢʮʽʾ ʭʘʨʯʫʚʘʥʥʷ ʚʘʞʣʠʚʫ ʨʦʣʴ ʧʦʚʠʥʝʥ ʛʨʘʪʠ ʧʦʰʫʢ ʥʦʚʠʭ ʜʞʝʨʝʣ 

ʝʥʝʨʛʽʾ. ɺʽʜʦʤʦ, ʱʦ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʩʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ ʪʘ 

ʛʝʥʝʨʘʮʽʡ ʪʝʧʣʦʚʦʾ ʪʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʚʠʢʦʨʠʩʪʘʥʽ 

ʙʽʦʤʘʩʠ ʪʘ ʪʝʧʣʘ ʩʦʥʷʯʥʦʾ ʽʥʩʦʣʷʮʽʾ ʚ ʮʽʣʦʤʫ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʧʦʪʨʝʙʫʶʪʴ 

ʧʦʜʘʣʴʰʦʾ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ [1]. 

ʉʢʣʘʜʥʦ ʫʷʚʠʪʠ ʷʢʠʤ ʯʠʥʦʤ ʤʠ ʚʠʨʦʙʣʷʻʤʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʣʠʰʝ 

ʟʚʠʯʘʡʥʠʤʠ ʨʫʭʘʤʠ, ʷʢʽ ʨʦʙʠʤʦ ʱʦʜʥʷ. ʅʘʧʨʠʢʣʘʜ ʩʣʫʭʘʶʯʠ ʤʫʟʠʢʫ ʥʘ 

ʧʦʩʪʽʡʥʦ ʟʘʨʷʜʞʝʥʦʤʫ ʪʝʣʝʬʦʥʽ ʧʨʠ ʮʴʦʤʫ ʣʠʰʝ ʢʣʘʮʘʶʯʠ ʧʘʣʴʮʷʤʠ ʧʽʜ 

ʪʘʢʪ, ʘʙʦ ʦʜʷʛʘʶʯʠ ʚʝʨʭʥʽʡ ʦʜʷʛ ʩ ʤʘʣʝʥʴʢʦʶ ʧʣʘʪʦʶ ʷʢʘ ʚʠʤʽʨʶʻ ʧʫʣʴʩ ʽ 

ʚʠʨʦʙʣʷʻ ʧʨʠ ʮʴʦʤʫ ʝʥʝʨʛʽʶ. ʋʩʝ ʮʝ ʤʦʞʣʠʚʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʥʘʥʦʛʝʥʝʨʘʪʦʨʽʚ. 

ʅʘʥʦʛʝʥʝʨʘʪʦʨ - ʮʝ ʧʨʠʩʪʨʽʡ, ʷʢʠʡ ʧʝʨʝʪʚʦʨʶʻ ʤʝʭʘʥʽʯʥʫ ʘʙʦ 

ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʬʽʟʠʯʥʠʭ ʟʤʽʥ ʚ ʩʝʨʝʜʦʚʠʱʽ 

(ʥʘʧʨʠʢʣʘʜ, ʢʦʣʠʚʘʥʴ) ʚ ʝʣʝʢʪʨʠʯʥʫ. ɿʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʷʢʠʤ ʯʠʥʦʤ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʝʥʝʨʛʽʷ, ʧʨʠʡʥʷʪʦ ʚʠʜʽʣʷʪʠ ʪʨʠ ʢʣʘʩʠ ʥʘʥʦʛʝʥʝʨʘʪʦʨʽʚ: 

ʧ'ʻʟʦʝʣʝʢʪʨʠʯʥʠʡ ʪʘ ʪʨʠʙʦʝʣʝʢʪʨʠʯʥʠʡ ʧʝʨʝʪʚʦʨʶʶʪʴ ʤʝʭʘʥʽʯʥʫ ʝʥʝʨʛʽʶ 

ʥʘ ʝʣʝʢʪʨʠʯʥʫ, ʘ ʧʽʨʦʝʣʝʢʪʨʠʯʥʠʡ ʥʘ ʪʝʧʣʦʚʫ [1]. 

ʆʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʥʩʪʨʫʢʮʽʾ ʛʝʥʝʨʘʪʦʨʽʚ ʮʴʦʛʦ ʪʠʧʫ ʻ 

ʥʘʥʦʜʨʦʪʠ ʘʙʦ ʩʪʨʫʢʪʫʨʠ ʷʢʽ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʧ'ʻʟʦʝʣʝʢʪʨʠʯʥʦʛʦ ʢʝʨʘʤʽʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʢʣʘʜʝʥʽ ʨʘʟʦʤ ʪʘ ʤʘʪʠ ʨʦʟʤʽʨ, ʤʝʥʰʠʡ ʟʘ 

ʪʦʚʱʠʥʫ ʣʶʜʩʴʢʦʛʦ ʚʦʣʦʩʩʷ. 

ʂʨʽʤ ʪʦʛʦ, ʱʦ ʥʘʥʦʛʝʥʝʨʘʪʦʨʠ ʥʝʡʤʦʚʽʨʥʦ ʤʘʣʽ, ʚʦʥʠ ʩʪʘʶʪʴ ʚʩʝ 

ʧʦʪʫʞʥʽʰʠʤʠ. ʋ ʙʝʨʝʟʥʽ 2011 ʨʦʢʫ ʜʦʩʣʽʜʥʠʢʠ ʚʠʤʽʨʷʣʠ ʚʠʭʽʜ ʧ'ʷʪʠ 

ʥʘʥʦʛʝʥʝʨʘʪʦʨʽʚ, ʟʽʙʨʘʥʠʭ ʨʘʟʦʤ. ʎʝʡ ʢʨʠʭʽʪʥʠʡ ʩʪʝʢ ʛʝʥʝʨʫʚʘʚ ʩʪʨʫʤ 

ʙʣʠʟʴʢʦ ʦʜʥʦʛʦ ʤʽʢʨʦʘʤʧʝʨʘ, ʷʢʠʡ ʚʠʨʦʙʣʷʚ ʪʨʠ ʚʦʣʴʪʠ ʝʥʝʨʛʽʾ, ʧʨʠʙʣʠʟʥʦ 

ʩʪʽʣʴʢʠ ʞ, ʩʢʽʣʴʢʠ ʜʚʽ ʙʘʪʘʨʝʾ ʪʠʧʫ ɸɸ [2]. ɺ ʧôʻʟʦʝʣʝʢʪʨʠʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽ 

ʚʠʨʦʙʣʷʻʪʴʩʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ. ɼʦʚʞʠʥʘ ʥʘʥʦʜʨʦʪʫ ʩʢʣʘʜʘʻ 100ʤʢʤ, ʘ 
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ʜʽʘʤʝʪʨ ʢʦʞʥʦʛʦ ʥʘʥʦʜʨʦʪʫ ʩʢʣʘʜʘʻ ʚʽʜ 100 ʜʦ 300 ʥʘʥʦʤʝʪʨʽʚ [2,3]. ɺ 

ʥʘʥʦʛʝʥʝʨʘʪʦʨʽ ʟʛʠʥʘʶʪʴʩʷ ʥʘʥʦʜʨʦʪʠ ʢʦʣʠ ʜʦ ʥʴʦʛʦ ʧʨʠʢʣʘʜʘʻʪʴʩʷ ʷʢʝʩʴ 

ʟʫʩʠʣʣʷ ʽ ʚ ʮʝʡ ʤʦʤʝʥʪ ʚʽʥ ʛʝʥʝʨʫʻ ʝʣʝʢʪʨʠʯʥʠʡ ʟʘʨʷʜ. ɽʣʝʢʪʨʦʜ 

ʧʝʨʝʥʦʩʠʪʴ ʟʘʨʷʜ ʯʝʨʝʟ ʚʝʩʴ ʥʘʥʦʛʝʥʝʨʘʪʦʨ. 

ʇʽʨʦʝʣʝʢʪʨʠʯʥʠʡ ʥʘʥʦʛʝʥʝʨʘʪʦʨ ʚ ʷʢʦʤʫ ʧʦʣʷʨʠʟʘʮʽʷ ʚʠʥʠʢʘʻ ʚ 

ʢʨʠʩʪʘʣʽʯʥʠʭ ʜʽʝʣʝʢʪʨʠʢʘʭ ʧʨʠ ʟʤʽʥʽ ʪʝʤʧʝʨʘʪʫʨʠ (ʚʣʘʩʪʠʚʽʩʪʴ 

ʧʽʨʦʝʣʝʢʪʨʠʢʽʚ) ʪʘ ʝʬʝʢʪʫ ɿʝʻʙʝʢʘ (ʮʝ ʧʦʷʚʠ ʝʣʝʢʪʨʠʯʥʦʾ ʨʫʰʽʡʥʦʾ ʩʠʣʠ ʥʘ 

ʢʽʥʮʷʭ ʧʦʩʣʽʜʦʚʥʦ ʟ'ʻʜʥʘʥʠʭ ʨʽʟʥʦʨʽʜʥʠʭ ʧʨʦʚʽʜʥʠʢʽʚ, ʢʦʥʪʘʢʪʠ ʷʢʠʭ ʤʘʶʪʴ 

ʨʽʟʥʫ ʪʝʤʧʝʨʘʪʫʨʫ. ɿʚʦʨʦʪʥʝ ʷʚʠʱʝ ʤʘʻ ʥʘʟʚʫ ʝʬʝʢʪʫ ʇʝʣʴʪʴʻ) [4]. 

ʊʨʠʙʦʝʣʝʢʪʨʠʯʥʽ ʥʘʥʦʛʝʥʝʨʘʪʦʨʠ ʧʨʘʮʶʶʪʴ ʟʘ ʨʘʭʫʥʦʢ ʚʠʥʠʢʥʝʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʟʘʨʷʜʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʝʨʪʷ, ʘʣʝ ʥʝʜʦʣʽʢʦʤ ʮʴʦʛʦ ʻ ʪʝ, ʱʦ ʯʝʨʝʟ 

ʪʝʨʪʷ ʧʦʚʝʨʭʥʽ ʨʫʡʥʫʶʪʴʩʷ [1,4]. 

ʅʝʚʧʠʥʥʠʡ ʧʦʰʫʢ ʨʽʰʝʥʴ, ʷʢʽ ʟʜʘʪʥʽ ʥʝ ʣʠʰʝ ʟʤʝʥʰʠʪʠ ʟʘʣʝʞʥʽʩʪʴ 

ʋʢʨʘʾʥʠ ʚʽʜ ʝʥʝʨʛʦʥʦʩʽʾʚ ʩʫʩʽʜʥʽʭ ʢʨʘʾʥ, ʘʣʝ ʡ ʧʽʜʚʠʱʠʪʠ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʚʣʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʜʦʟʚʦʣʠʪʴ 

ʟʥʠʟʠʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʝʨʝʨʦʙʢʠ ʜʣʷ ʚʠʨʦʙʥʠʢʘ ʪʘ ʢʽʥʮʝʚʫ ʮʽʥʫ ʧʨʦʜʫʢʪʽʚ 

ʭʘʨʯʫʚʘʥʥʷ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ. ɿʘʨʘʟ ʜʝʷʢʽ ʥʘʥʦʛʝʥʝʨʘʪʦʨʠ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʚ 

ʽʛʨʘʰʢʘʭ ʘʙʦ ʘʚʪʦʥʦʤʥʠʭ ʜʘʪʯʠʢʘʭ. ʋ ʥʘʡʙʣʠʞʯʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ 

ʥʘʥʦʛʝʥʝʨʘʪʦʨʠ, ʤʘʙʫʪʴ, ʥʝ ʟʤʦʞʫʪʴ ʟʘʤʽʥʠʪʠ ʥʘʤ ʚʞʝ ʟʚʠʯʘʡʥʽ ʜʣʷ ʥʘʩ 

ʘʢʫʤʫʣʷʪʦʨʠ ʪʘ ʙʘʪʘʨʝʾ, ʘʣʝ ʯʘʩ ʥʝ ʩʪʦʾʪʴ ʥʘ ʤʽʩʮʽ ʽ ʤʦʞʝ ʥʘʩʪʘʪʠ ʯʘʩ ʢʦʣʠ 

ʤʠ ʙʫʜʝʤʦ ʪʨʠʤʘʪʠ ʚʣʘʩʥʠʡ ʪʝʣʝʬʦʥ ʷʢʠʡ ʥʝ ʙʫʜʝ ʟʜʘʪʥʠʡ ʨʦʟʨʷʜʠʪʠʩʷ, 

ʦʩʢʽʣʴʢʠ ʤʠ ʡʦʛʦ ʚʣʘʩʥʦʨʫʯ ʧʦʩʪʘʯʘʻʤʦ ʝʥʝʨʛʽʻʶ.  
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ʅɽɼʆʃɯʂʀ ɸʃʔʊɽʈʅɸʊʀɺʅʀʍ ɼɾɽʈɽʃ ɽʅɽʈɻɯɰ 
 

ʆʚʩʷʥʥʽʢʦʚ ɼ.ʆ., 31 ɻʄ 

ʂʝʨʽʚʥʠʢ ʂʝʨʽʚʥʠʢ ʂʦʚʘʣʴʦʚ ʆ.ʆ., ʢ.ʪ.ʥ.  

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʥʘʚʝʜʝʥʦ ʘʥʘʣʽʟ ʥʝʜʦʣʽʢʽʚ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʚ 

ʋʢʨʘʾʥʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. 

 

ʇʝʨʰʦʨʷʜʥʦʶ ʚʠʤʦʛʦʶ ʜʦ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʻ, ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʩʪʘʣʽʩʪʴ. 

ɯ ʩʘʤʝ ʮʽ ʜʚʽ ʷʢʦʩʪʽ ʻ ʩʣʘʙʢʠʤʠ ʤʽʩʮʷʤʠ ʚ ʨʦʙʦʪʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

[1]. ɺʩʪʘʥʦʚʣʶʶʯʠ ʥʘ ʜʘʭʫ ʩʦʥʷʯʥʽ ʙʘʪʘʨʝʾ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʦʩʪʘʯʘʥʥʷ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʮʽʣʦʛʦ ʙʫʜʠʥʢʫ, ʚʣʘʩʥʠʢ, ʧʦ ʩʫʪʽ, ʚʽʜʜʘʻʪʴʩʷ ʥʘ ʤʠʣʽʩʪʴ 

ʧʨʠʨʦʜʠ: ʷʢʱʦ ʧʦʛʦʜʘ ʙʫʜʝ ʩʦʥʷʯʥʦʶ - ʚ ʙʫʜʠʥʢʫ ʙʫʜʝ ʝʣʝʢʪʨʠʢʘ. ʗʢʱʦ 

ʙʫʜʝ ʥʠʟʢʘ ʧʦʭʤʫʨʠʭ ʜʥʽʚ, ʩʽʤ'ʷ ʨʠʟʠʢʫʻ ʟʘʣʠʰʠʪʠʩʷ ʙʝʟ ʪʝʣʝʚʽʟʦʨʘ ʽ 

ʭʦʣʦʜʠʣʴʥʠʢʘ. ʊʘʢʦʞ ʚʠʨʦʙʣʝʥʥʷ ʝʥʝʨʛʽʾ ʟʥʘʯʥʦ ʟʥʠʞʫʻʪʴʩʷ ʚʥʦʯʽ. ʎʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʙʣʷʪʴ ʩʦʥʷʯʥʽ ʙʘʪʘʨʝʾ ʚʜʘʣʠʤ ʨʽʰʝʥʥʷʤ ʫ ʢʨʘʾʥʘʭ ʽʟ ʪʝʧʣʠʤ 

ʢʣʽʤʘʪʦʤ, ʜʝ ʩʦʥʮʝ ʩʚʽʪʠʪʴ ʷʩʢʨʘʚʦ ʜʚʘʥʘʜʮʷʪʴ ʤʽʩʷʮʽʚ ʥʘ ʨʽʢ, ʘ ʚʽʪʨʷʢʠ ï ʫ 

ʢʨʘʷʭ, ʜʝ ʧʝʨʝʚʘʞʘʻ ʚʽʪʨʷʥʘ ʧʦʛʦʜʘ. ʅʘʧʨʠʢʣʘʜ, ʚʠʪʽʚʢʘ ʟ ʚʽʪʨʷʢʘʤʠ 

ʚʠʧʨʘʚʜʘʻ ʩʝʙʝ, ʷʢʱʦ ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʚ ʮʽʡ ʤʽʩʮʝʚʦʩʪʽ 

ʧʝʨʝʚʠʱʫʻ 4ï4,5 ʤ/ʩ. 

ʇʦʨʷʜ ʽʟ ʧʝʨʝʚʘʛʘʤʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʽʩʪʦʪʥʠʤ ʾʾ 

ʥʝʜʦʣʽʢʦʤ ʻ ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ [1,2]. ʇʦʜʽʙʥʽ 

ʥʝʜʦʣʽʢʠ ʚʽʜʥʦʩʷʪʴʩʷ, ʟʚʠʯʘʡʥʦ ʞ, ʜʘʣʝʢʦ ʥʝ ʜʦ ʢʦʞʥʦʛʦ ʚʠʜʫ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʘʣʝ ʚ ʦʢʨʝʤʦ ʚʟʷʪʠʭ ʚʠʧʘʜʢʘʭ ʚʦʥʠ ʤʘʶʪʴ 

ʤʽʩʮʝ, ʽʛʥʦʨʫʚʘʪʠ ʾʭ ʥʝ ʤʦʞʥʘ. 

ʐʫʤ ʷʚʣʷʻ ʦʜʠʥ ʽʟ ʩʫʪʪʻʚʠʭ ʥʝʜʦʣʽʢʽʚ ʚʽʪʨʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. 

ʉʠʣʘ ʰʫʤʦʚʦʛʦ ʝʬʝʢʪʫ ʟ ʚʽʜʨʠʚʦʤ 20 ʤʝʪʨʽʚ ʩʪʘʥʦʚʠʪʴ ʩʝʨʝʜʥʴʦʤʫ          

34-45 ʜɹ [3]. ʈʘʜʽʩʪʴ ʚʦʣʦʜʽʥʥʷ ʚʣʘʩʥʦʶ ʝʣʝʢʪʨʦʩʪʘʥʮʽʻʶ ʙʫʜʝ ʟʘʪʴʤʘʨʝʥʘ 

ʙʝʟʧʝʨʝʨʚʥʠʤ ʰʫʤʦʤ, ʱʦ ʜʦʥʦʩʠʪʴʩʷ ʟ ʚʽʢʦʥ, ʪʘ ʡ ʩʫʩʽʜʠ ʥʘʚʨʷʜ ʯʠ ʦʮʽʥʷʪʴ 

ʥʦʚʠʥʢʫ. ʊʦʤʫ ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʚʽʪʨʷʢʠ ʩʣʽʜ ʥʘ ʚʽʜʩʪʘʥʽ ʚʽʜ ʞʠʪʣʘ.  

ɿʘʧʘʭ - ʥʝʚʽʜ'ʻʤʥʘ ʯʘʩʪʠʥʘ ʙʽʦʤʘʩʦʚʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʟʘʩʥʦʚʘʥʦʾ ʥʘ 

ʨʦʟʢʣʘʜʘʥʥʽ ʛʥʦʶ, ʚʽʜʤʝʨʣʠʭ ʨʦʩʣʠʥ ʪʘ ʽʥʰʠʭ ʚʠʜʽʚ ʙʽʦʤʘʩ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʨʤʝʪʠʯʥʠʭ ʢʦʥʪʝʡʥʝʨʽʚ, ʟʘʧʘʭ ʥʘ ʪʘʢʽʡ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʻ 

ʟʘʚʞʜʠ, ʪʦʤʫ ʙʽʦʤʘʩʦʚʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʠʢʣʶʯʥʦ ʜʣʷ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʨʽʚʥʠʢʽʚ ʽ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ, ʧʝʨʝʪʚʦʨʶʶʯʠ 

ʨʦʙʦʯʠʡ ʧʨʦʮʝʩ ʥʘ ʙʝʟʚʽʜʭʦʜʥʝ ʚʠʨʦʙʥʠʮʪʚʦ [1, 3]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

ʜʦʟʚʦʣʷʻ ʟʘʦʱʘʜʠʪʠ ʟʥʘʯʥʽ ʩʫʤʠ ʥʘ ʚʠʨʦʙʣʝʥʥʽ ʝʥʝʨʛʽʾ, ʚʠʨʦʙʥʠʮʪʚʦ 

ʩʘʤʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʨʦʮʝʩ ʜʦʩʠʪʴ ʪʨʫʜʦʤʽʩʪʢʠʡ ʽ ʜʫʞʝ ʥʝʜʝʰʝʚʠʡ. 

ɻʦʣʦʚʥʦʶ ʩʢʣʘʜʦʚʦʶ ʩʦʥʷʯʥʠʭ ʙʘʪʘʨʝʡ ʻ ʬʦʪʦʝʣʝʤʝʥʪ, ʨʦʟʨʦʙʣʝʥʠʡ ʥʘ 
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ʦʩʥʦʚʽ ʢʨʝʤʥʽʶ. ɯ ʭʦʯʘ ʩʘʤ ʩʦʙʦʶ ʢʨʝʤʥʽʡ ʥʝ ʧʨʝʜʩʪʘʚʣʷʻ ʦʩʦʙʣʠʚʦʾ 

ʮʥ̔ʥʦʩʪʽ, ʡʦʛʦ ʦʯʠʱʝʥʥʷ ʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʘʻ ʚʠʩʦʢʫ ʢʦʰʪʦʚʥʽʩʪʴ [2, 4]. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʚʽʪʨʷʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʪʘʢʦʞ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ 

ʚʢʣʘʜʝʥʴ, ʽ ʩʫʤʘ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ. ʋ ʨʦʣʽ 

ʜʦʜʘʪʢʦʚʠʭ ʩʪʘʪʝʡ ʚʠʪʨʘʪ ʚʠʩʪʫʧʘʶʪʴ ʚʠʤʫʰʝʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ 

ʚʪ̔ʨʷʢʽʚ, ʧʨʠʜʙʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʥʘʢʦʧʠʯʫʚʘʪʠ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ ʤʘʢʩʠʤʘʣʴʥʦ ʝʢʦʥʦʤʥʦ. ʅʝʜʝʰʝʚʦ 

ʦʙʽʡʜʝʪʴʩʷ ʽ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ï 

ʧʣʘʥʦʚʠʡ ʦʛʣʷʜ, ʨʝʤʦʥʪ ʪʘ ʢʦʨʠʛʫʚʘʥʥʷ ʧʦʣʦʞʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʨʠ ʨʦʢʫ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʩʽ ʧʝʨʝʜʙʘʯʫʚʘʥʽ ʚʠʪʨʘʪʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʫ ʧʨʠʚʘʪʥʠʭ ʚʦʣʦʜʽʥʥʷʭ ʥʝʨʽʜʢʦ 

ʚʠʷʚʣʷʻʪʴʩʷ ʥʝʨʝʥʪʘʙʝʣʴʥʠʤ ʽ ʩʪʘʥʦʚʠʪʴ ʝʢʦʥʦʤʽʯʥʫ ʚʠʛʦʜʫ ʣʠʰʝ ʜʣʷ 

ʚʝʣʠʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ɸʣʝ ʮʝ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʣʘʩʥʠʢʘʤ ʙʫʜʠʥʢʽʚ ʩʣʽʜ 

ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʽʜʝʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. ɸʜʞʝ 

ʧʨʦʛʨʝʩ ʥʝ ʩʪʦʾʪʴ ʥʘ ʤʽʩʮʽ ð ʚʞʝ ʚʠʥʘʡʜʝʥʦ ʧʦʣʽʤʝʨʥʽ ʩʦʥʷʯʥʽ ʙʘʪʘʨʝʾ, 

ʚʠʨʦʙʥʠʮʪʚʦ ʷʢʠʭ ʢʦʰʪʫʻ ʚ ʨʘʟʠ ʜʝʰʝʚʰʝ, ʥʽʞ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ 

ʢʨʝʤʥʽʻʚʠʭ. ɸ ʧʦʷʚʘ ʥʘ ʨʠʥʢʫ ʥʦʚʠʭ, ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʠʭ, ʤʦʜʝʣʝʡ 

ʛʝʥʝʨʘʪʦʨʽʚ ʽ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʟʤʽʥʘ ʪʘʨʠʬʽʚ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʜʘʻ 

ʧʨʠʚʽʜ ʜʫʤʘʪʠ, ʱʦ ʚʞʝ ʚ ʥʝʜʘʣʝʢʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʮʷ ʧʨʘʢʪʠʢʘ ʚʩʝ ʞ ʪʘʢʠ 

ʦʪʨʠʤʘʻ ʟʘʛʘʣʴʥʝ ʚʠʟʥʘʥʥʷ. 
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ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʨʦʙʣʝʤ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʚʠʜʽʚ ʪʘʨʠ ʪʘ ʫʧʘʢʦʚʢʠ. 

 

ʉʫʯʘʩʥʽ ʩʧʦʞʠʚʘʯʽ ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʦʩʦʙʣʠʚʦ ʚ ʨʦʟʚʠʥʝʥʠʭ 

ʢʨʘʾʥʘʭ, ɭʚʨʦʧʽ ʪʘ ʉʐɸ ʟʚʝʨʪʘʶʪʴ ʚʝʣʠʢʫ ʫʚʘʛʫ ʥʘ ʤʘʪʝʨʽʘʣ ʪʘʨʠ, ʚ ʷʢʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʦʟʣʠʚ ʧʨʦʜʫʢʮʽʾ. ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʟ ʥʠʭ ʧʦʢʫʧʮʽ ʥʘʟʠʚʘʶʪʴ 

ʙʝʟʧʝʯʥʽʩʪʴ, ʷʢʘ ʧʦʣʷʛʘʻ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʽʜʩʫʪʥʦʩʪʽ ʧʝʨʝʭʦʜʫ ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ ʟ ʤʘʪʝʨʽʘʣʫ ʪʘʨʠ/ʫʧʘʢʦʚʢʠ ʜʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʪʘ ʾʾ 

ʝʢʦʣʦʛʽʯʥʽʩʪʴ, ʧʽʜ ʷʢʦʶ ʧʦʢʫʧʮʽ ʨʦʟʫʤʽʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʭʦʜʞʝʥʥʷ 

ʪʘʨʦʶ/ʫʧʘʢʦʚʢʦʶ ʧʦʚʥʦʛʦ ʮʠʢʣʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʾ ʫʪʠʣʽʟʘʮʽʾ ʟ 

ʤʽʥʽʤʘʣʴʥʦ ʰʢʽʜʣʠʚʠʤ ʚʧʣʠʚʦʤ ʥʘ ʜʦʚʢʽʣʣʷ [1]. ʆʢʨʝʤʦʶ ʜʦ ʪʘʨʠ 

ʚʠʩʫʚʘʻʪʴʩʷ ʚʠʤʦʛʘ ʟʙʝʨʝʞʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʫ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʚʠʢʣʶʯʝʥʥʽ 

ʧʦʪʨʘʧʣʷʥʥʷ ʚ ʛʝʨʤʝʪʠʯʥʦ ʟʘʤʢʥʝʥʫ ʩʠʩʪʝʤʫ ʩʪʦʨʦʥʥʽʭ ʟʘʧʘʭʽʚ ʘʙʦ ʩʤʘʢʽʚ. 

ʂʨʽʤ ʮʴʦʛʦ, ʪʨʠʚʘʣʘ ʚʟʘʻʤʦʜʽʷ ʤʘʪʝʨʽʘʣʫ ʪʘʨʠ ʘʙʦ ʫʧʘʢʦʚʢʠ ʟ ʧʨʦʜʫʢʪʦʤ 

ʤʘʻ ʚʠʢʣʶʯʘʪʠ ʧʦʛʽʨʰʝʥʥʷ ʡʦʛʦ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʘʧʨʠʢʣʘʜ 

ʦʢʠʩʥʝʥʥʷ ʘʙʦ ʨʦʟʚʠʪʦʢ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ [2]. ɺʘʞʣʠʚʦʶ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʚʠʢʦʥʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʬʫʥʢʮʽʾ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʨʚʠʥʥʦʾ ʬʦʨʤʠ 

ʪʘʨʠ ʪʘ ʫʧʘʢʦʚʢʠ ʧʨʠ ʧʝʨʝʚʝʟʝʥʥʽ ʧʨʦʜʫʢʪʽʚ ʟ ʤʽʩʮʷ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦ ʪʦʯʢʠ 

ʩʧʦʞʠʚʘʥʥʷ. ɼʦ ʩʫʪʪʻʚʠʭ ʧʝʨʝʚʘʛ ʪʘʨʠ ʚʽʜʥʦʩʷʪʴ ʾʾ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʪʨʠʤʫʚʘʪʠ ʚʥʫʪʨʽʰʥʽʡ ʪʠʩʢ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʨʦʟʣʠʚ ʛʘʟʦʚʘʥʠʭ 

ʥʘʧʦʾʚ ʪʘ ʨʽʜʢʠʭ ʧʨʦʜʫʢʪʽʚ. ɿ ʧʦʰʠʨʝʥʠʭ ʚʠʜʽʚ ʪʘʨʠ ʮʽʡ ʚʠʤʦʛʽ ʚʽʜʧʦʚʽʜʘʻ 

ʪʘʨʘ, ʱʦ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʨʽʟʥʠʭ ʚʠʜʽʚ ʩʢʣʘ. ɺʘʞʣʠʚʦʶ ʦʟʥʘʢʦʶ ʷʢʽʩʥʦʾ 

ʪʘʨʠ/ʫʧʘʢʦʚʢʠ ʻ ʾʾ ʩʪʽʡʢʽʩʪʴ ʜʦ ʨʽʚʥʷ ʚʦʣʦʛʦʩʪʽ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʪʝʤʧʝʨʘʪʫʨʠ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [1,3].  

ɿ ʪʦʯʢʠ ʟʦʨʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʝʨʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʚʟʘʻʤʦʜʽʾ ʧʨʦʜʫʢʪʽʚ ʽʟ ʚʥʫʪʨʽʰʥʽʤʠ ʧʦʚʝʨʭʥʷʤʠ ʪʘʨʠ ʥʝʙʘʞʘʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʘʣʝʚʫ ʪʘʨʫ ʟ ʙʽʣʦʾ ʞʝʨʩʪʽ ʟ ʥʘʥʝʩʝʥʥʷʤ ʰʘʨʫ ʧʦʣʫʜʠ, 

ʢʦʤʧʦʥʝʥʪʠ ʷʢʦʾ, ʚ ʪʦʤʫ ʨʘʭʫʥʢʫ ʩʚʠʥʝʮʴ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʟʙʝʨʽʛʘʥʥʽ 

ʤʦʞʫʪʴ ʯʘʩʪʢʦʚʦ ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʧʨʦʜʫʢʪʫ. ʊʘʢʦʞ ʥʝʙʘʞʘʥʠʤ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʧʘʢʫʚʘʥʥʷ ʧʦʣʽʝʪʠʣʝʥʫ, ʦʩʢʽʣʴʢʠ ʨʝʟʫʣʴʪʘʪʠ ʦʩʪʘʥʥʽʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚʢʘʟʫʶʪʴ ʥʘ ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ, ʷʢʠʡ ʟʘʚʜʘʻ ʛʦʨʤʦʥʘʣʴʥʽʡ 

ʩʠʩʪʝʤʽ ʣʶʜʠʥʠ ʮʝʡ ʤʘʪʝʨʽʘʣ [4].  

ɿ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʥʘʡʤʝʥʰ ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ ʟ ʧʦʣʽʤʝʨʥʠʭ ʟôʻʜʥʘʥʴ, ʧʨʠ ʮʴʦʤʫ ʧʝʨʝʚʘʛʫ ʚʘʨʪʦ ʚʽʜʜʘʚʘʪʠ 
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ʩʢʣʫ, ʤʝʪʘʣʝʚʽʡ, ʧʘʧʝʨʦʚʽʡ, ʜʝʨʝʚʠʥʥʽʡ ʪʘʨʽ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʚʠʢʣʶʯʝʥʥʷ 

ʧʦʪʨʘʧʣʷʥʥʷ ʜʦ ʧʨʦʜʫʢʪʫ ʟ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʝʧʨʠʻʤʥʠʭ ʩʤʘʢʽʚ, 

ʟʘʧʘʭʽʚ, ʙʘʢʪʝʨʽʡ ʥʝʦʙʭʽʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʨʠ 

ʟʽ ʩʢʣʘ ʪʘ ʤʝʪʘʣʫ, ʘʣʝ ʚʨʘʭʦʚʫʶʯʠ ʚʠʤʦʛʫ ʜʦ ʽʥʝʨʪʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʙʽʣʴʰ 

ʚʠʧʨʘʚʜʘʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʷʥʠʭ ʚʠʨʦʙʽʚ. ʎʽ ʞ ʤʘʪʝʨʽʘʣʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʙʝʨʝʞʝʥʥʷ ʧʝʨʚʠʥʥʦʾ ʬʦʨʤʠ ʧʨʠ ʧʝʨʝʚʝʟʝʥʥʽ ʧʨʦʜʫʢʮʽʾ ʪʘ 

ʧʦʨʽʚʥʷʥʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʠ ʟʦʚʥʽʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦ ʨʝʘʣʽʟʘʮʽʾ. ʆʜʥʘʢ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʝʪʘʣʝʚʦʶ ʪʘʨʦʶ ʩʢʣʷʥʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʙʽʣʴʰʦʶ ʚʘʛʦʶ ʪʘ 

ʤʝʥʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʤʽʮʥʦʩʪʽ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʞ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʥʦʚʠʭ 

ʩʧʣʘʚʽʚ ʟʽ ʩʢʣʘ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʚʠʪʨʘʪ ʧʽʜʧʨʠʻʤʩʪʚʘ [1,2]. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʘ ʙʽʣʴʰʽʩʪʶ ʚʠʤʦʛ, ʱʦ 

ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʪʘʨʠ ʪʘ ʫʧʘʢʦʚʢʠ ʟ ʙʦʢʫ ʘʛʝʥʮʽʡ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʪʘ 

ʧʦʢʫʧʮʽʚ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʧʫʥʢʪʽʚ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʘʶʪʴ ʚʠʨʦʙʠ ʟ ʤʝʪʘʣʫ 

ʪʘ ʩʢʣʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʜʘʻ ʟʤʦʛʫ ʟʘʙʝʟʧʝʯʠʪʠ 

ʽʥʬʦʨʤʘʮʽʡʥʫ, ʤʘʨʢʝʪʠʥʛʦʚʫ, ʥʦʨʤʘʪʠʚʥʫ ʪʘ ʽʥʰʽ ʬʫʥʢʮʽʾ ʫʧʘʢʦʚʢʠ [1]. 

ʈʘʟʦʤ ʩ ʮʠʤ ʟʘ ʜʚʦʤʘ ʥʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʠʤʠ ʜʣʷ ʧʦʢʫʧʮʽʚ ʚʠʤʦʛʘʤʠ, 

ʘ ʩʘʤʝ ʝʢʦʣʦʛʽʯʥʽʩʪʶ ʪʘ ʙʝʟʧʝʯʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰʽʩʪʴ ʧʦʢʫʧʮʽʚ ʚ 

ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʚʽʜʜʘʶʪʴ ʧʨʦʜʫʢʪʘʤ, ʱʦ ʨʦʟʣʠʚʘʶʪʴʩʷ ʚ ʨʽʟʥʽ ʚʠʜʠ 

ʧʨʦʜʫʢʮʽʾ ʟʽ ʩʢʣʘ, ʱʦ ʙʫʜʝ ʚ ʧʦʜʘʣʴʰʦʤʫ ʩʪʠʤʫʣʶʚʘʪʠ ʚʠʨʦʙʥʠʢʽʚ ʪʘʨʠ 

ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʚʝʣʠʢʦʾ ʚʘʛʠ ʪʘ ʥʠʟʴʢʦʾ ʤʽʮʥʦʩʪʽ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ. 
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ʇɽʈʉʇɽʂʊʀɺʅʀʁ ʅɸʇʈʗʄʆʂ ɺʇʈʆɺɸɼɾɽʅʅʗ  

ʊɽʇʃʆɺʀʍ ʅɸʉʆʉɯɺ 
 

ʌʽʨʩʦʚʘ ʆ.ʄ., 31 ɻʄ 

ʂʝʨʽʚʥʠʢ ʂʦʚʘʣʴʦʚ ʆ.ʆ., ʢ.ʪ.ʥ. 

 
ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʨʦʟʛʣʷʥʫʪʦ ʤʦʞʣʠʚʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʧʣʦʚʠʭ 

ʥʘʩʦʩʽʚ ʚ ʽʩʥʫʶʯʽ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʜʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʥʘʚʝʜʝʥʦ ʢʦʨʦʪʢʠʡ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʫ ʮʽʡ ʛʘʣʫʟʽ. 

 

ʊʝʧʣʦʭʦʣʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʧʣʦʚʠʭ ʥʘʩʦʩʽʚ (ʊʅ), 

ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʢʽʚ ʫ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʅʘʧʨʠʢʣʘʜ, ɭʚʨʦʧʝʡʩʴʢʘ ʘʩʦʮʽʘʮʽʷ ʟ ʪʝʧʣʦʚʠʭ ʥʘʩʦʩʽʚ ʚʠʟʥʘʻ ʊʅ 

ʷʢ ʦʩʥʦʚʥʫ ʪʝʭʥʦʣʦʛʽʶ ʚ ʛʘʣʫʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. 

ɸʢʪʠʚʥʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʶ ʊʅ ʩʧʨʠʷʻ ʄʽʞʥʘʨʦʜʥʝ ɽʥʝʨʛʝʪʠʯʥʝ ɸʛʝʥʪʩʪʚʦ, 

ʷʢʝ ʧʝʨʝʜʙʘʯʘʻ ʚʩʪʘʥʦʚʣʝʥʥʷ 3,5 ʤʽʣʴʷʨʜʽʚ ʪʝʧʣʦʚʠʭ ʥʘʩʦʩʽʚ ʫ ʢʦʤʫʥʘʣʴʥʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʜʦ 2050 ʨ. ɹʽʣʴʰ ʪʦʛʦ, IEA ʧʨʦʛʥʦʟʫʻ, ʱʦ ʜʦ 2050 ʨʦʢʫ ʙʽʣʴʰʝ 

ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ ʙʫʜʠʥʢʽʚ ʙʫʜʫʪʴ ʟʘʙʝʟʧʝʯʝʥʽ ʘʢʫʤʫʣʷʪʦʨʘʤʠ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ 

ʥʘ ʦʩʥʦʚʽ ʊʅ [1]. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʜʦʩʠʪʴ ʜʦʙʨʝ ʦʩʚʦʻʥʘ ʟʘʨʫʙʽʞʥʠʤʠ ʬʘʭʽʚʮʷʤʠ 

ʪʘ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʝʢʪʘʭ ʮʽʣʦʛʦ ʨʷʜʫ ʢʨʘʾʥ ɭʚʨʦʧʠ, ʘ 

ʪʘʢʦʞ ʫ ʉʐɸ ʪʘ ʗʧʦʥʽʾ. ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʧʨʦʝʢʪʽʚ ʻ ʢʦʤʧʣʝʢʩʥʦʶ 

ʩʠʩʪʝʤʦʶ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʙʫʜʽʚʣʽ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʝʥʪʠʣʷʮʽʾ, ʦʧʘʣʝʥʥʷ, 

ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʨʝʢʫʧʝʨʘʮʽʾ ʪʝʧʣʘ.  

ɺ ʋʢʨʘʾʥʽ ʪʘʢʠʡ ʛʣʦʙʘʣʴʥʠʡ ʧʝʨʝʭʽʜ ʚʽʜ ʜʽʶʯʠʭ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ 

ʩʠʩʪʝʤ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ (ʎʉʊ) ʜʦ ʩʠʩʪʝʤ ʢʦʤʧʣʝʢʩʥʝ 

ʪʝʧʣʦʭʦʣʦʜʦʧʦʩʪʘʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʊʅ ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ ʥʝʤʦʞʣʠʚʝ. 

ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ, ʩʪʨʠʤʫʶʯʠʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʊʅ ʚ ʋʢʨʘʾʥʽ, ʻ: 

ʚʽʜʩʫʪʥʽʩʪʴ ʜʝʨʞʘʚʥʦʛʦ ʩʪʠʤʫʣʶʚʘʥʥʷ, ʥʠʟʴʢʘ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ, 

ʷʢʘ ʟʚʝʜʝʥʘ ʜʦ ʤʽʥʽʤʫʤʫ ʯʝʨʝʟ ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ ʙʽʣʴʰʦʩʪʽ ʢʣʘʩʠʯʥʠʭ 

ʟʘʨʫʙʽʞʥʠʭ ʧʨʦʝʢʪʽʚ, ʷʢʽ ʟʘʨʘʟ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʥʢʫ ʊʅ [2]. 

ʏʘʩʪʢʦʚʠʤ ʚʠʨʽʰʝʥʥʷʤ ʧʨʦʙʣʝʤʠ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ ʤʦʞʝ 

ʩʪʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʣʦʚʠʪʨʘʪʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʚ ʽʩʥʫʶʯʽ 

ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ, ʷʢʽ ʙʫʜʫʪʴ ʜʦʩʪʫʧʥʽ ʩʧʦʞʠʚʘʯʘʤ ʪʘ ʜʦʟʚʦʣʷʪʴ 

ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʫʩʽʤʘ ʧʝʨʝʚʘʛʘʤʠ ʊʅ, ʽ ʧʽʜʚʠʱʠʪʠ ʟʘʛʘʣʴʥʫ ʝʢʦʥʦʤʽʯʥʽʩʪʴ 

ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʊʅ ʟʘ ʫʤʦʚʠ ʤʽʥʽʤʘʣʴʥʠʭ 

ʢʘʧʽʪʘʣʴʥʠʭ ʚʠʪʨʘʪ ʤʦʞʝ ʩʪʘʪʠ ʢʦʤʧʝʥʩʘʮʽʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʛʘʨʷʯʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʋʢʨʘʾʥʘ ʜʦʩʠʪʴ ʤʘʩʰʪʘʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʎʉʊ, ʫ ʷʢʠʭ ʜʦ 30% 

ʚʩʴʦʛʦ ʚʽʜʧʫʱʝʥʦʛʦ ʪʝʧʣʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʽʜʽʛʨʽʚ ʚʦʜʠ, ʱʦ ʡʜʝ ʥʘ ʛʘʨʷʯʝ 
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ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ [3, 4]. ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʪʯʠʟʥʷʥʠʭ ʧʦʪʫʞʥʠʭ 

ʤʝʨʝʞʝʚʠʭ ʥʘʩʦʩʽʚ ʟ ʥʠʟʴʢʠʤ ʂʂɼ, ʷʢʽʩʪʴ ʪʝʧʣʦʚʦʾ ʽʟʦʣʷʮʽʾ, ʛʽʜʨʘʚʣʽʯʥʘ 

ʨʦʟʣʘʛʦʜʞʝʥʽʩʪʴ ʪʝʧʣʦʪʨʘʩ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʫʧʠʢʦʚʠʭ ʩʭʝʤ ʛʘʨʷʯʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʦʤʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʤʘʡʞʝ ʪʨʝʪʠʥʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ, 

ʱʦ ʡʜʝ ʥʘ ʧʦʪʨʝʙʠ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʚʠʪʨʘʯʘʻʪʴʩʷ ʤʘʨʥʦ. ʋ ʪʘʢʠʭ 

ʫʤʦʚʘʭ ʧʦʢʨʠʪʪʷ ʪʝʧʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʊʅ 

ʜʦʟʚʦʣʠʪʴ ʟʙʝʨʝʛʪʠ ʢʦʣʦʩʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʚʞʝ ʥʘ 

ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʥʘʡʢʨʘʱʠʤʠ 

ʙʫʜʫʪʴ ʊʅ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʧʝʨʝʚʘʛʠ ʊʅ ʪʠʧʫ çʧʦʚʽʪʨʷ-ʚʦʜʘè ʽ çʚʦʜʘ-ʚʦʜʘè 

ɺʽʜʥʦʩʥʦ ʥʠʟʴʢʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʠ ʚʠʩʦʢʽʡ ʪʝʧʣʦʚʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ.  

ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʚʽʜ ʎʉʊ. 

ʉʝʟʦʥʥʠʡ ʩʧʦʩʽʙ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʛʘʨʷʯʫ 

ʚʦʜʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʜʞʝʨʝʣʘ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʥʝʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʝʨʽʦʜ [1,3]. ɺ ʷʢʦʩʪʽ ʜʞʝʨʝʣʘ ʪʝʧʣʘ ʜʣʷ ʊʅ ʪʠʧʫ çʚʦʜʘ-

ʚʦʜʘè ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʧʣʦʥʦʩʽʡ, ʱʦ ʮʠʨʢʫʣʶʻ ʫ ʟʘʤʢʥʫʪʦʤʫ ʢʦʥʪʫʨʽ 

ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʙʫʜʽʚʣʽ. ʉʧʦʩʽʙ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʷʢʽ ʚʣʘʩʪʠʚʽ ʚʦʜʷʥʠʤ ʊʅ, ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ 

ʚʠʪʨʘʪʘʭ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʷʢʽ ʚʣʘʩʪʠʚʽ ʧʦʚʽʪʨʷʥʠʤ ʊʅ. ʇʨʠ ʮʴʦʤʫ ʩʧʦʩʽʙ 

ʟʘʙʝʟʧʝʯʫʻ ʫʪʠʣʽʟʘʮʽʶ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʝʧʣʘ ʫ ʣʽʪʥʽʡ ʧʝʨʽʦʜ, ʱʦ ʭʘʨʘʢʪʝʨʥʦ 

ʜʣʷ ʟʘʨʫʙʽʞʥʠʭ ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦʝʢʪʽʚ ʪʝʧʣʦʭʦʣʦʜʦʧʦʩʪʘʯʘʥʥʷ.  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʊʅ ʜʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ ʛʘʨʷʯʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʜʦʟʚʦʣʠʪʴ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʟʘʢʣʘʩʪʠ ʦʩʥʦʚʫ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʝʧʣʦʭʦʣʦʜʦʧʦʩʪʘʯʘʥʥʷ, 

ʪʘ ʜʘʩʪʴ ʩʪʠʤʫʣ ʚʽʪʯʠʟʥʷʥʠʤ ʜʦʩʣʽʜʥʠʢʘʤ ʨʦʟʚʠʪʢʫ ʜʘʥʦʾ ʛʘʣʫʟʽ. 
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ʇʈʆɹʃɽʄɸʊʀʂɸ ɺʀʂʆʈʀʉʊɸʅʅʗ ɻɽʆʊɽʈʄɸʃʔʅʆɻʆ 

ʇʆʊɽʅʎɯɸʃʋ ʋʂʈɸɰʅʀ 

 

ʂʫʜʨʷ ʂ. ʖ, 11 ʉɻʄ 

ʂʝʨʽʚʥʠʢ ʂʦʚʘʣʴʦʚ ʆ.ʆ., ʢ.ʪ.ʥ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʨʦʟʛʣʷʥʫʪʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʋʢʨʘʾʥʠ, ʨʝʛʫʣʷʮʽʷ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʮʽʚ 

ʫ ʩʬʝʨʽ ʛʝʦʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ 

 

ʇʦʜʦʣʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʋʢʨʘʾʥʠ ʚʽʜ ʟʦʚʥʽʰʥʽʭ 

ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʝʥʝʨʛʽʾ ʥʝʦʙʭʽʜʥʝ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʧʦʚʝʨʥʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ 

ʤʘʥʝʚʨʫʚʘʚʘʥʥʷ ʚ ʟʦʚʥʽʰʥʽʡ ʧʦʣʽʪʠʮʽ, ʘʣʝ ʡ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʜʦʙʨʦʙʫʪʫ ʥʘʩʝʣʝʥʥʷ. ʐʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʚ ʮʴʦʤʫ ʩʝʥʩʽ ʟ ʦʛʣʷʜʫ ʥʘ 

ʦʙʤʝʞʝʥʥʷ, ʟʘʬʽʢʩʦʚʘʥʽ ʚ ʂʽʦʪʩʴʢʦʤʫ ʧʨʦʪʦʢʦʣʽ, ʟʘʛʨʦʟʠ, ʧʦʚôʷʟʘʥʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʪʦʤʥʦʾ ʝʥʝʨʛʽʾ ʪʘ ʧʨʘʢʪʠʯʥʦ ʚʠʯʝʨʧʘʥʠʤ ʩʪʨʦʢʦʤ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ɻɽʉ ʤʘʶʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ [1]. ɼʝʷʢʽ ʟ ʥʠʭ, 

ʥʘʧʨʠʢʣʘʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʝʥʝʨʘʮʽʡ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʥʝʨʛʽʾ 

ʚʽʪʨʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʦʥʷʯʥʦʾ ʽʥʩʦʣʷʮʽʾ ʟʥʘʡʰʣʦ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ 

ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ. ʐʠʨʦʢʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʶ ʛʝʦʪʝʨʤʘʣʴʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʚ ʋʢʨʘʾʥʽ ʦʙʫʤʦʚʣʝʥʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʤʠ 

ʦʙʤʝʞʝʥʥʷʤʠ, ʨʦʟʛʣʷʜʫ ʷʢʠʭ ʙʫʜʝ ʧʨʠʩʚʷʯʝʥʠʡ ʮʝʡ ʤʘʪʝʨʽʘʣ. 

ɻʝʦʪʝʨʤʘʣʴʥʘ ʝʥʝʨʛʽʷ ʟʘʩʥʦʚʘʥʘ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʝʧʣʦʪʠ, 

ʦʪʨʠʤʘʥʦʾ ʧʽʜ ʧʦʚʝʨʭʥʝʶ ʟʝʤʣʽ. ɺʦʜʘ ʪʘ/ʘʙʦ ʧʘʨʘ ʚʠʩʪʫʧʘʶʪʴ ʚ ʷʢʦʩʪʽ 

ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʪʘ ʧʝʨʝʥʦʩʷʪʴ ʛʝʦʪʝʨʤʘʣʴʥʝ ʪʝʧʣʦ, ʧʝʨʝʪʚʦʨʶʶʯʠ ʡʦʛʦ ʚ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʘʙʦ ʜʞʝʨʝʣʦ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ. ɿʘʣʝʞʥʦ 

ʚʽʜ ʩʚʦʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʝʦʪʝʨʤʘʣʴʥʘ ʝʥʝʨʛʽʷ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʦʧʘʣʝʥʥʷ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʯʠʩʪʦʾ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʆʜʥʘʢ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʝʦʙʭʽʜʥʽ ʚʠʩʦʢʦ 

ʘʙʦ ʩʝʨʝʜʥʴʦʪʝʤʧʝʨʘʪʫʨʥʽ ʨʝʩʫʨʩʠ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʙʣʠʟʫ 

ʪʝʢʪʦʥʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʛʽʦʥʽʚ. 

ʋʢʨʘʾʥʘ ʤʘʻ ʧʝʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʦʟʚʠʪʢʫ ʛʝʦʪʝʨʤʘʣʴʥʦʾ 

ʝʥʝʨʛʝʪʠʢʠ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʝʨʤʦʛʝʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʝʣʴʻʬʫ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʛʝʦʪʝʨʤʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʢʨʘʾʥʠ. ʇʨʦʪʝ ʥʠʥʽ ʥʘʫʢʦʚʽ, 

ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʦʙʦʪʠ ʚ ʋʢʨʘʾʥʽ ʟʦʩʝʨʝʜʞʝʥʽ ʣʠʰʝ ʥʘ 

ʛʝʦʪʝʨʤʘʣʴʥʠʭ ʨʝʩʫʨʩʘʭ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʝʨʤʘʣʴʥʠʤʠ ʚʦʜʘʤʠ [2,3]. 

ɺʽʜʩʫʪʥʽʩʪʴ ʛʝʦʪʝʨʤʘʣʴʥʠʭ ʩʪʘʥʮʽʡ ʚ ʋʢʨʘʾʥʽ ʟʫʤʦʚʣʝʥʘ, ʟʦʢʨʝʤʘ, 

ʚʽʜʩʫʪʥʽʩʪʶ ʥʦʨʤʘʪʠʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʫ ʩʬʝʨʽ ʛʝʦʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʩʬʝʨʽ ʥʘʜʨʦ ʪʘ 

ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʦʙʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʧʽʜʟʝʤʥʽ ʚʦʜʠ, ʷʢʽ ʻ ʢʣʶʯʦʚʠʤ 
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ʨʝʩʫʨʩʦʤ ʛʝʦʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʽʾ, ʥʘʣʝʞʘʪʴ ʷʢ ʜʦ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʪʘʢ ʽ ʜʦ 

ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. ʆʪʞʝ ʦʪʨʠʤʘʥʥʷ ʛʝʦʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʽʾ ʟ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʚʠʤʘʛʘʻ 

ʦʪʨʠʤʘʥʥʷ ʜʦʟʚʦʣʫ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʜʦʙʫʪʦʢ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʙʝʟ ʩʧʝʮʽʘʣʴʥʠʭ ʧʘʧʝʨʽʚ, ʫ ʨʦʟʤʽʨʽ, ʥʝ ʙʽʣʴʰʝ 300 

ʢʫʙ. ʤ ʥʘ ʜʦʙʫ. ʊʦʞ, ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʮʠʭ ʥʦʨʤ, ʧʦʪʨʽʙʥʦ ʦʪʨʠʤʫʚʘʪʠ ʱʝ 

ʦʜʠʥ ʜʦʢʫʤʝʥʪ ï ʩʧʝʮʽʘʣʴʥʠʡ ʜʦʟʚʽʣ ʥʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘʜʨʘʤʠ. 

ʂʨʽʤ ʪʦʛʦ, ʧʦʜʘʪʢʦʚʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʧʝʨʝʜʙʘʯʝʥʘ ʨʝʥʪʥʘ ʧʣʘʪʘ ʟʘ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘʜʨʘʤʠ. ʊʦʙʪʦ 

ʚʠʨʦʙʥʠʢʠ ʛʝʦʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʟʦʙʦʚ'ʷʟʘʥʽ ʩʧʣʘʯʫʚʘʪʠ ʜʚʽ ʨʽʟʥʽ 

ʨʝʥʪʥʽ ʧʣʘʪʠ ʟʘ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʨʝʩʫʨʩ. ʅʘʧʨʠʢʣʘʜ, ʟʘ ʢʦʨʜʦʥʦʤ, ʩʠʪʫʘʮʽʡ 

ʽʟ ʧʦʜʚʽʡʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʥʝ ʽʩʥʫʻ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʦʛʦ ʨʝʩʫʨʩʫ, 

ʩʪʦʩʫʻʪʴʩʷ ʘʙʦ ʚʦʜʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʘʙʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʧʨʦ ʥʘʜʨʘ, ʘ 

ʽʥʢʦʣʠ, ʥʘʚʽʪʴ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ, ʦʢʨʝʤʽʡ ʩʬʝʨʽ ʨʝʛʫʣʶʚʘʥʥʷ [1,4].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ ʟʘʧʘʩʽʚ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʦʙʣʝʥʥʷ ʝʥʝʨʛʽʾ ʛʝʦʪʝʨʤʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ. ʌʘʢʪʦʨʠ, ʱʦ 

ʛʘʣʴʤʫʶʪʴ ʨʦʟʚʠʪʦʢ ʛʝʦʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʚ ʋʢʨʘʾʥʽ, ʥʝ ʤʘʶʪʴ 

ʧʨʠʥʮʠʧʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʽ ʤʦʞʥʘ ʩʧʦʜʽʚʘʪʠʩʷ, ʱʦ ʟ ʟʨʦʩʪʘʥʥʷʤ ʝʢʦʥʦʤʽʢʠ 

ʚ ʢʨʘʾʥʽ ʚʦʥʠ ʙʫʜʫʪʴ ʧʦʜʦʣʘʥʽ, ʽ ʛʝʦʪʝʨʤʘʣʴʥʘ ʝʥʝʨʛʝʪʠʢʘ ʟʘʡʤʝ ʛʽʜʥʝ ʤʽʩʮʝ 

ʚ ʩʧʠʩʢʫ ʰʠʨʦʢʦ ʚʧʨʦʚʘʜʞʫʚʘʥʠʭ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. 

ɿʘʢʦʥʦʜʘʚʩʪʚʦ ʋʢʨʘʾʥʠ ʫ ʩʬʝʨʽ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʪʘʢʦʞ ʮʴʦʤʫ 

ʩʧʨʠʷʻ.  
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ʇʈʆɹʃɽʄʀ ʊɸ ʆɹʉʊɸɺʀʅʀ, ʑʆ ʆɹʋʄʆɺʃʖʖʊʔ 

ɺɯɼʉʋʊʅɯʉʊʔ ʋʂʈɸɰʅʀ ʅɸ ɿʆɺʅɯʐʅɯʍ ʈʀʅʂɸʍ  ʇʈʆɼʋʂʊɯɺ 

ʍɸʈʏʋɺɸʅʅʗ 
 

ʌʽʨʩʦʚʘ ʆ.ʄ., 31 ɻʄ 

ʂʦʚʘʣʴʦʚ ʆ.ʆ., ʢ.ʪ.ʥ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʨʦʙʣʝʤʥʠʭ ʧʠʪʘʥʴ, ʥʘʷʚʥʽʩʪʴ 

ʷʢʠʭ ʧʝʨʝʰʢʦʜʞʘʻ ʨʝʘʣʽʟʘʮʽʾ ʝʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʋʢʨʘʾʥʠ ʥʘ 

ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʧʨʦʜʫʢʮʽʾ ʭʘʨʯʦʚʠʭ ʪʘ ʧʝʨʝʨʦʙʥʠʭ ʚʠʨʦʙʥʠʮʪʚ.  

 

ʇʨʦ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʋʢʨʘʾʥʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʩʧʦʨʪʫ ʧʨʦʜʫʢʪʽʚ 

ʭʘʨʯʫʚʘʥʥʷ ʜʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʩʚʽʜʯʠʪʴ ʪʦʡ ʬʘʢʪ, ʱʦ ʚʘʣʦʚʠʡ ʦʙʩʷʛ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʪʽʚ ʚ ʩʝʢʪʦʨʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʩʢʣʘʜʘʻ ʪʨʦʭʠ ʤʝʥʰʝ 20% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ɺɺʇ ʋʢʨʘʾʥʠ [1]. ɺ ʨʽʟʥʠʭ ʩʬʝʨʘʭ 

ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʪʚʘʨʠʥʥʠʮʪʚʽ, ʧʝʨʝʨʦʙʮʽ 

ʧʨʦʜʫʢʮʽʾ ʭʘʨʯʫʚʘʥʥʷ ʟʘʜʽʷʥʦ ʧʦʥʘʜ 3 ʤʣʥ ʧʨʘʮʽʚʥʠʢʽʚ. ʇʦʧʨʠ ʮʝ, ʥʘ ʜʘʥʠʡ 

ʯʘʩ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʥʘʜʭʦʜʞʝʥʴ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʝʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʻ ʜʦʭʦʜʠ ʚʽʜ ʧʨʦʜʘʞʫ ʩʠʨʦʚʠʥʠ, ʪʦʙʪʦ ʧʨʦʜʫʢʮʽʾ ʟ ʥʠʟʴʢʦʶ ʜʦʜʘʥʦʶ 

ʚʘʨʪʽʩʪʶ [2]. ʆʩʥʦʚʥʦʶ ʢʫʣʴʪʫʨʦʶ ʱʦ ʢʦʨʠʩʪʫʻʪʴʩʷ ʧʦʧʠʪʦʤ ʥʘ ʩʚʽʪʦʚʦʤʫ 

ʨʠʥʢʫ ʻ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʫ, ʟ ʤʝʥʰʠʤ ʚʽʜʩʦʪʢʦʤ ʚ ʟʘʛʘʣʴʥʦʤʫ ʙʘʣʘʥʩʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʰʝʥʠʮʷ, ʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ, ʢʫʢʫʨʫʜʟʘ ʪʘ ʤ'ʷʩʦ ʧʪʠʮʽ [3].  

ɺʽʜʩʫʪʥʽʩʪʴ ʛʣʠʙʦʢʠʭ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʧʦʪʨʝʙʘʭ 

ʝʢʩʧʦʨʪʥʦʛʦ ʨʠʥʢʫ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʫʩʠʣʴ, ʱʦ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʝʢʩʧʘʥʩʽʶ ʋʢʨʘʾʥʠ ʥʘ ʟʦʚʥʽʰʥʽ ʨʠʥʢʠ ʟʙʫʪʫ. ɺ ʪʦʡ ʞʝ ʯʘʩ 

ʚʽʜʦʤʦ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʥʘ ʧʨʦʜʫʢʪʠ ʧʝʨʝʨʦʙʢʠ ʧʰʝʥʠʮʽ ʥʘ ʟʦʚʥʽʰʥʴʦʤʫ 

ʨʠʢʫ. ʅʘʧʨʠʢʣʘʜ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʥʘ ʪʝʨʝʥʘʭ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ, 

ɯʟʨʘʾʣʽ ʪʘ ʜʝʨʞʘʚʘʭ ɸʟʽʘʪʩʴʢʦ-ʊʠʭʦʦʢʝʘʥʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʧʨʦʛʥʦʟʦʚʘʥʦ 

ʟʨʦʩʪʘʪʠʤʝ ʧʦʧʠʪ ʥʘ ʭʣʽʙʦʧʨʦʜʫʢʪʠ, ʢʦʥʜʠʪʝʨʩʴʢʽ ʚʠʨʦʙʠ, ʟʘʤʦʨʦʞʝʥʽ 

ʭʣʽʙʦʙʫʣʦʯʥʽ ʚʠʨʦʙʠ, ʟʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ ʧʝʨʚʠʥʥʦʾ ʦʙʨʦʙʢʠ, ʩʪʨʘʚʠ, ʫ ʷʢʠʭ 

ʙʘʟʦʚʠʤ ʧʨʦʜʫʢʪʦʤ ʻ ʚʽʚʩʷʥʽ ʟʣʘʢʠ [4]. ɯʥʜʽʷ, ʢʨʘʾʥʠ ɸʬʨʠʢʠ, 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ, ɸʟʽʘʪʩʴʢʦ-ʊʠʭʦʦʢʝʘʥʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʪʘ 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ ʧʨʦʷʚʣʷʶʪʴ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫ ʧʨʠʜʙʘʥʥʽ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ 

ʟʚʠʯʘʡʥʦʛʦ ʙʦʨʦʰʥʘ ʪʘ ʧʨʦʜʫʢʪʫ, ʟʙʘʛʘʯʝʥʦʛʦ ʙʽʣʢʦʚʦ-ʚʽʪʘʤʽʥʥʠʤʠ 

ʩʧʦʣʫʢʘʤʠ [1, 2]. 

ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʚʠʨʦʙʥʠʢʽʚ ʪʘ ʩʧʦʞʠʚʘʯʽʚ ʟʘ 

ʩʠʩʪʝʤʦʶ ʜʦʪʘʮʽʡ  ʪʘ ʩʫʙʩʠʜʽʡ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘ ʜʦʩʠʪʴ ʦʙʤʝʞʝʥʠʡ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʚʠʚʝʩʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʛʘʣʫʟʽ ʥʘ ʨʽʚʝʥʴ ʨʦʟʰʠʨʝʥʦʛʦ 

ʚʽʜʪʚʦʨʝʥʥʷ [5]. ʆʜʥʦʯʘʩʥʦ ʟ ʮʠʤ ʧʦʚʠʥʥʽ ʧʨʠʚʦʜʠʪʠʩʴ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʩʠʩʪʝʤʠ ʩʝʨʪʠʬʽʢʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʟ ʦʨʽʻʥʪʘʮʽʻʶ ʥʘ ʚʠʤʦʛʠ ʧʦʪʝʥʮʽʡʥʠʭ 
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ʩʧʦʞʠʚʘʯʽʚ, ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʧʝʨʝʭʽʜ ʚʠʨʦʙʥʠʢʽʚ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʜʽʚ ʪʘʨʠ ʪʘ ʫʧʘʢʦʚʢʠ [1].  

ɯʥʰʠʤ ʥʘʧʨʷʤʢʦʤ ʧʨʦʜʫʢʪʦʚʦ-ʪʦʚʘʨʥʦʾ ʝʢʩʧʘʥʩʽʾ ʤʦʞʝ ʙʫʪʠ 

ʨʦʟʚʠʪʦʢ ʧʪʘʭʽʚʥʠʮʪʚʘ ʟ ʧʦʜʘʣʴʰʦʶ ʧʝʨʝʨʦʙʢʦʶ ʤôʷʩʘ ʧʪʠʮʽ ʥʘ ʰʠʥʢʫ, 

ʢʦʚʙʘʩʠ ʟ ʧʦʜʘʣʴʰʦʶ ʨʝʘʣʽʟʘʮʽʻʶ ʚ ʢʨʘʾʥʘʭ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ, ʂʅʈ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ɻʘʥʽ, ʅʽʛʝʨʽʾ, ʗʧʦʥʽʾ [1]. ɼʘʥʠʡ ʥʘʧʨʷʤʦʢ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʢʦʨʦʪʢʠʤ ʮʠʢʣʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ, ʧʨʠ ʮʴʦʤʫ ʧʦʧʠʪ ʥʘ ʤ'ʷʩʦ ʧʪʠʮʽ ʫ 

ʚʢʘʟʘʥʠʭ ʢʨʘʾʥʘʭ ʥʝʚʧʠʥʥʦ ʟʨʦʩʪʘʻ. ʃʠʰʝ ʟʫʩʠʣʴ ʚʠʨʦʙʥʠʢʽʚ ʤʦʞʝ ʙʫʪʠ 

ʥʝʜʦʩʪʘʪʥʴʦ, ʫʨʷʜ ʋʢʨʘʾʥʠ ʤʘʻ ʧʽʜʪʨʠʤʘʪʠ ʾʭ ʥʝ ʪʽʣʴʢʠ ʧʽʣʴʛʦʚʠʤʠ 

ʢʨʝʜʠʪʘʤʠ, ʪʠʤʯʘʩʦʚʠʤ ʟʥʠʞʝʥʥʷʤ ʧʦʜʘʪʢʦʚʠʭ ʟʙʦʨʽʚ, ʘʣʝ ʡ ʧʽʜʧʠʩʘʥʥʷʤ 

ʫʛʦʜ ʧʨʦ ʩʧʽʚʧʨʘʮʶ ʟ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʢʝʨʽʚʥʠʮʪʚʘ ʚʢʘʟʘʥʠʭ ʢʨʘʾʥ. 

ɿʘ ʦʩʪʘʥʥʽ 30 ʨʦʢʽʚ, ʥʘ ʷʢʽ ʧʨʠʧʘʣʠ ʪʘʢʽ ʧʦʜʽʾ ʷʢ ʩʪʘʥʦʚʣʝʥʥʷ 

ʜʝʨʞʘʚʥʦʩʪʽ, ʨʝʬʦʨʤʫʚʘʥʥʷ ʨʽʟʥʠʭ ʩʬʝʨ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʚʽʡʥʘ ʟ ʈʦʩʽʡʩʴʢʦʶ 

ʌʝʜʝʨʘʮʽʻʶ ʪʘ ʚʪʨʘʪʘ ʪʨʘʜʠʮʽʡʥʠʭ ʨʠʥʢʽʚ ʟʙʫʪʫ, ʽʥʰʽ ʢʨʘʾʥʠ ʧʦʩʪʫʧʦʚʦ 

ʟʘʭʦʧʣʶʚʘʣʠ ʨʠʥʢʠ, ʥʘ ʷʢʠʭ ʋʢʨʘʾʥʘ ʤʘʣʘ ʚʩʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʩʪʫʧʘʪʠ ʚ 

ʷʢʦʩʪʽ ʝʢʩʧʦʨʪʝʨʘ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ. ɺ ʮʠʭ ʦʙʩʪʘʚʠʥʘʭ ʙʝʟ ʞʦʨʩʪʢʦʾ 

ʧʨʦʪʝʢʮʽʦʥʽʩʪʩʴʢʦʾ ʧʦʣʽʪʠʢʠ ʟ ʙʦʢʫ ʜʝʨʞʘʚʠ ʚʘʞʢʦ ʙʫʜʝ ʨʝʘʣʽʟʫʚʘʪʠ 

ʥʘʷʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʋʢʨʘʾʥʠ ʷʢ çʞʠʪʥʠʮʽ ɭʚʨʦʧʠè ʪʘ ʤʦʞʣʠʚʦ ʚʩʴʦʛʦ ʩʚʽʪʫ. 
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ɺʇʃʀɺ ʉʇʆʉʆɹʋ ɺʀʉɯɺʋ ʉʆʅʗʐʅʀʂʋ ɿ ʂʆʊʂʋɺɸʅʅʗʄ ʊɸ 

ɹɽɿ ʂʆʊʂʋɺɸʅʅʗʄ ʅɸ ʋʈʆɾɸʁʅɯʉʊʔ 
 

ɺʦʣʦʰʢʦ ɯ.ɺ., 22 ʄɹ ɸɯ ɿ 

ʂʝʨʽʚʥʠʢ ʄʘʪʢʦʚʩʴʢʠʡ ʆ.ɯ., ʢ.ʪ.ʥ. 
 

 ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʥʦʪʘʮʽʷ - ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʫ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʨʦʟʩʘʜʥʠʢʘ ʧʣʦʜʦʚʠʭ ʢʫʣʴʪʫʨ. 

 

ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʩʦʥʷʰʥʠʢʫ ʤʘʻ ʩʢʣʘʜʦʚʽ ʜʦ ʷʢʠʭ 

ʚʽʜʥʦʩʷʪʴ: ʧʽʜʛʦʪʦʚʢʘ ʥʘʩʽʥʥʷ, ʩʭʝʤʠ ʨʦʟʤʽʱʝʥʥʷ ʥʘʩʽʥʥʷ, ʷʢʘ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʦʨʪʦʤ, ʩʢʣʘʜʦʤ ˇʨʫʥʪʫ, ʢʽʣʴʢʽʩʪʶ ʚʦʣʦʛʠ ʚ ʥʴʦʤʫ ʘ ʪʘʢʦʞ 

ʧʨʠʟʥʘʯʝʥʥʷʤ ʧʦʩʽʚʫ, ʜʦʙʨʠʚʘ, ʷʢʽ ʚʥʦʩʷʪʴʩʷ ʩʚʦʻʯʘʩʥʦ ʪʘ ʫ ʧʦʪʨʽʙʥʽʡ 

ʢʽʣʴʢʦʩʪʽ, ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ 

ʨʦʩʣʠʥ [1].  

ɺʘʞʣʠʚʦʶ ʦʧʝʨʘʮʽʷ ʻ ʩʽʚʙʘ, ʪʦʤʫ ʱʦ ʚʦʥʘ ʧʦʚʠʥʥʘ ʩʬʦʨʤʫʚʘʪʠ 

ʧʦʯʘʪʢʦʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʠ: ʛʣʠʙʠʥʫ ʟʘʢʣʘʜʘʥʥʷ ʥʘʩʽʥʥʷ, ʷʢʝ 

ʧʦʚʠʥʥʝ ʤʘʪʠ ʢʦʥʪʘʢʪ ʟ ʢʘʧʽʣʷʨʥʦʶ ʚʦʣʦʛʽʩʪʶ ʚ ˇʨʫʥʪʽ  ʪʘ ʱʽʣʴʥʽʩʪʴ ʽ 

ʩʪʨʫʢʪʫʨʥʠʡ ʩʢʣʘʜ ˇʨʫʥʪʦʚʠʭ ʘʛʨʝʛʘʪʽʚ . ʊʘʢʽ ʫʤʦʚʠ ʤʦʞʝ ʩʬʦʨʤʫʚʘʪʠ 

ʧʽʩʣʷ ʧʦʩʽʚʥʝ ʢʦʪʢʫʚʘʥʥʷ, ʪʦʤʫ ʩʪʘʚʠʪʴʩʷ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʮʽʻʾ 

ʦʧʝʨʘʮʽʾ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʩʦʥʷʰʥʠʢʫ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ  ʚʩʪʘʥʦʚʠʪʠ ʚʧʣʠʚ ʥʦʨʤʠ ʚʠʩʽʚʫ, ʜʘʪʠ 

ʚʠʩʽʚʫ ʪʘ ʚʠʜʫ ʚʠʩʽʚʫ ʟ ʢʦʪʢʫʚʘʥʥʷʤ ʪʘ ʙʝʟ ʢʦʪʢʫʚʘʥʥʷʤ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ 

ʩʦʥʷʰʥʠʢʫ ʩʦʨʪ ɿʘʧʦʨʽʟʴʢʠʡ 28 [2]. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʜʦʩʣʽʜʥʦʤʫ ʧʦʣʽ ʧʣʦʱʝʶ 75 ʛʘ.  

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʘʪʠ ʚʠʩʽʚʫ ʪʘ ʰʠʨʠʥʠ ʤʽʞʨʷʜʴ ʧʦ 1,5 ʛʘ ʚʠʩʽʚʘʚʩʷ 

ʩʦʥʷʰʥʠʢ ʩʦʨʪ ɿʘʧʦʨʽʟʴʢʠʡ 28 ʟ ʨʽʟʥʠʤ ʚʠʜʦʤ ʚʠʩʽʚʫ, ʟ ʢʦʪʢʫʚʘʥʥʷʤ ʪʘ ʙʝʟ 

ʢʦʪʢʫʚʘʥʥʷʤ ʪʘ ʥʦʨʤʦʶ ʩʽʚʙʠ ʚʽʜ 3,5ʢʛ/ʛʘ ʜʦ 5 ʢʛ/ʛʘ ʽ ʰʠʨʠʥʦʶ ʤʽʞʨʷʜʴ  

700 ʤʤ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʟʘʣʝʞʥʦʩʪʽ ʚʨʦʞʘʡʥʦʩʪʽ ʩʦʥʷʰʥʠʢʘ ʚʽʜ 

ʥʦʨʤʠ ʚʠʩʽʚʫ, ʜʘʪʠ ʚʠʩʽʚʫ ʪʘ ʚʠʜʫ ʚʠʩʽʚʫ ʟ ʢʦʪʢʫʚʘʥʥʷʤ ʪʘ ʙʝʟ ʢʦʪʢʫʚʘʥʥʷʤ 

ʥʘ ʜʦʩʣʽʜʥʦʤʫ ʧʦʣʽ ʧʣʦʱʝʶ 75 ʛʘ ʚʩʪʘʥʦʚʣʝʥʦ: 

ï ʟʤʝʥʰʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʩʦʥʷʰʥʠʢʘ ʚʽʜ ʩʪʨʦʢʽʚ ʩʽʚʙʠ (ʧʦʯʘʪʦʢ 

04.04 ʟʘʢʽʥʯʝʥʥʷ 18.05 ) ʚʽʜ 28 ʜʦ 13 ʮ/ʛʘ ʟ ʢʦʪʢʫʚʘʥʥʷʤ ʚʽʜ 23,2 ʜʦ 10,6 

ʮ/ʛʘ ʙʝʟ ʢʦʪʢʫʚʘʥʥʷ ʧʦʩʽʚʽʚ (ʛʨʘʬʽʢ,  ʨʠʩ. 1); 

ï ʟʙʽʣʴʰʝʥʥʷ ʚʨʦʞʘʡʥʽʩʪʴ ʩʦʥʷʰʥʠʢʘ ʟ ʢʦʪʢʫʚʘʥʥʷʤ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʥʦʨʤʠ ʚʠʩʽʚʫ ʚʽʜ 10 ʜʦ 22,2 ʮ/ʛʘ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʦʨʤʽ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ 

ʚʽʜ 3 ʜʦ 5 ʢʛ /ʛʘ (ʛʨʘʬʽʢ,  ʨʠʩ. 2); 
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ʈʠʩʫʥʦʢ 1 ï ɺʨʦʞʘʡʥʽʩʪʴ ʩʦʥʷʰʥʠʢʘ ʟ ʢʦʪʢʫʚʘʥʥʷʤ ʪʘ ʙʝʟ 

ʢʦʪʢʫʚʘʥʥʷ  ʚʽʜ ʜʘʪʠ  ʚʠʩʽʚʫ. 

 

 

 
ʈʠʩʫʥʦʢ 2 ï ɺʨʦʞʘʡʥʽʩʪʴ ʩʦʥʷʰʥʠʢʘ ʟ ʢʦʪʢʫʚʘʥʥʷʤ ʪʘ ʙʝʟ 

ʢʦʪʢʫʚʘʥʥʷʤ ʚʽʜ ʥʦʨʤʠ ʚʠʩʽʚʫ. 

 

ʅʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ  ʧʦʢʘʟʘʣʠ ʧʨʠ ʚʠʩʽʚʽ ʥʘʩʽʥʥʷ 

ʩʦʥʷʰʥʠʢʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʢʦʪʢʫʚʘʥʥʷ  ˇʨʫʥʪʫ ʧʽʩʣʷ ʩʽʚʙʠ.  

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʈʦʩʣʠʥʥʠʮʪʚʦ:  / ʆ.ɯ.ɿʠʥʯʝʥʢʦ, ɺ.ʅ. ʉʘʣʘʪʝʥʢʦ, ʄ.ɸ.ɹʽʣʦʥʦʞʢʦ; 

ɿʘ  ʨʝʜ. ʆ.ɯ.ɿʠʥʯʝʥʢʦ. ï ʂ.: ɸʛʨʘʨʥʘ ʦʩʚʽʪʘ, 2001.ï 591 ʩ. 

2. ɼʦʚʽʜʥʠʢ ʧʦ ʘʧʨʦʙʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ / ɺ.ɺ. 

ɺʦʣʢʦʜʘʚ, ɹ.ɸ. ɹʘʨʠʢʦʚ, ʃ,ʆ, ɾʠʚʦʪʢʦʚ ʪʘ ʽʥʰ.; ʋʧʦʨʽʜ.: ɺ.ɺ.ɺʦʣʢʦʜʘʚ. ï  

ʂ.: ʋʨʦʞʘʡ, 1990. ï 496 ʩ. 
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ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʊɽʍʅʆʃʆɻɯɰ ɺʅɽʉɽʅʅʗ 

ʄɯʅɽʈɸʃʔʅʀʍ ɼʆɹʈʀɺ ʄɸʐʀʅʆʖ ʄɺɼ-1000 

 

ɼʫʜʣʷ ɺ.ʈ. 23 ʄɹ ɸɯ 

ʂʝʨʽʚʥʠʢ ɼʷʜʷ ɺ.ʄ., ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʜʽʘʤʝʪʨʘ ʜʠʩʢʘ 

ʨʦʟʢʠʜʘʯʘ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʥʭʨʦʥʥʦʾ ʰʠʨʠʥʠ 

ʟʘʭʚʘʪʫ ʧʨʠ ʨʦʙʦʪʽ ʚ ʘʛʨʝʛʘʪʽ ʟ ʜʠʩʢʦʚʦʶ ʙʦʨʦʥʦʶ ɹɼ-10ɸ. 

 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ ʽ ʟʙʽʣʴʰʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʚ ˇʨʫʥʪ ʱʦʨʯ̔ʥʦ ʚʥʦʩʷʪʴʩʷ ʜʦʙʨʠʚʘ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʡ ʤʽʥʝʨʘʣʴʥʽ. ɿʘ ʘʛʨʦʪʝʭʥʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʪʨʝʙʘ 

ʟʘʛʦʨʪʘʪʠ ʫ ˇʨʫʥʪ ʫ ʪʝʨʤʽʥ ʥʝ ʧʽʟʥʽʰʝ ʥʽʞ ʟʘ 12 ʛʦʜʠʥ [1]. ʑʦʙ ʚʠʢʦʥʘʪʠ 

ʮʶ ʫʤʦʚʫ ʪʨʝʙʘ ʱʦʙ ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʫ ʥʘʷʚʥʦʩʪʽ ʙʫʣʠ ʤʘʰʠʥʠ ʜʣʷ 

ʟʘʛʦʨʪʘʥʥʷ ʜʦʙʨʠʚ ʫ ˇʨʫʥʪ ʽ, ʚʽʜʧʦʚʽʜʥʦ ʧʦʚʠʥʝʥ ʙʫʪʠ ʪʨʘʢʪʦʨ, ʟ ʷʢʠʤ 

ʘʛʨʝʛʘʪʫʻʪʴʩʷ ʮʷ ʤʘʰʠʥʘ. 

ʄʝʪʘ: ʩʢʦʤʧʦʥʫʚʘʪʠ ʘʛʨʝʛʘʪ, ʷʢʠʡ ʙʠ ʚʥʦʩʠʚ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ 

ʤʘʰʠʥʦʶ ʄɺɼ-1000 ʽ ʦʜʥʦʯʘʩʥʦ ʟʘʛʦʨʪʘʚ ʾʭ ʫ ˇʨʫʥʪ. 

ɺʨʘʭʦʚʫʶʯʠ ʥʘʷʚʥʽʩʪʴ ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʜʠʩʢʦʚʦʾ ʙʦʨʦʥʠ ɹɼ-10ɸ 

ʩʢʣʘʜʘʻʤʦ ʘʛʨʝʛʘʪ ʟ ʪʘʢʠʭ ʦʜʠʥʠʮʴ (ʨʠʩ.1): 

- ʪʨʘʢʪʦʨ ʊ-150ʂ; 

- ʤʘʰʠʥʘ ʜʣʷ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʄɺɼ-1000, ʷʢʘ 

ʥʘʯ̔ʧʣʷʻʪʴʩʷ ʥʘ ʪʨʘʢʪʦʨ ʟʟʘʜʫ; 

- ʜʠʩʢʦʚʘ ʙʦʨʦʥʘ ɹɼ-10ɸ, ʷʢʘ ʧʨʠʯʽʧʣʷʻʪʴʩʷ ʥʘ ʪʨʘʢʪʦʨ ʟʟʘʜʫ. 

 

 
 

1 ï ʪʨʘʢʪʦʨ ʊ-150ʂ; 2 ï ʤʘʰʠʥʘ ʜʣʷ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

ʄɺɼ-1000; 3 ï ʜʠʩʢʦʚʘ ʙʦʨʦʥʘ ɹɼ-10ɸ. 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʘʛʨʝʛʘʪʫ ʜʣʷ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ. 

 

ɺʨʘʭʦʚʫʶʯʠ ʨʦʟʤʽʨʠ ʙʦʨʦʥʠ ɹɼ-10ɸ ʽ ʬʦʨʤʫ ʜʽʣʷʥʢʠ, ʷʢʫ ʟʘʩʽʚʘʶʪʴ 

ʜʦʙʨʠʚʘ ʤʘʰʠʥʦʶ ʄɺɼ-1000, ʚʠʛʦʪʦʚʣʷʻʤʦ ʧʦʜʦʚʞʫʚʘʯ ʨʘʤʠ ʙʦʨʦʥʠ ʟ 

ʤʝʪʦʶ, ʱʦʙ ʙʦʨʦʥʘ ɹɼ-10ɸ ʟʤʽʩʪʠʣʘʩʴ ʥʘʟʘʜ ʥʘ 3 ʤ ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ 
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ʜʦʙʨʠʚ ʧʝʨʝʜ ʜʠʩʢʘʤʠ ʙʦʨʦʥʠ, ʘ ʥʝ ʟʘ ʥʠʤʠ (ʨʠʩ. 2). 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʇʦʜʦʚʞʫʚʘʯ ʧʨʠʯʝʧʫ ʙʦʨʦʥʠ ɹɼ-10ɸ. 

ɼʣʷ ʩʠʥʭʨʦʥʥʦʾ ʨʦʙʦʪʠ ʤʘʰʠʥ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʘʛʨʝʛʘʪʫ ʪʨʝʙʘ, ʱʦʙ 

ʨʦʙʦʯʘ ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ ʦʙʦʭ ʤʘʰʠʥ ʙʫʣʘ ʦʜʥʘʢʦʚʦʶ. ɼʠʩʢʦʚʘ ʙʦʨʦʥʘ ɹɼ-

10ɸ ʤʘʻ ʨʦʙʦʯʫ ʰʠʨʠʥʫ ʟʘʭʚʘʪʘ 10 ʤ. ʈʦʙʦʯʘ ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ ʨʦʟʢʠʜʘʯʘ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʄɺɼ-1000 ʧʨʠ ʚʥʝʩʝʥʥʽ ʛʨʘʥʫʣʴʦʚʘʥʠʭ ʜʦʙʨʠʚ 

ʩʢʣʘʜʘʻ 14...24 ʤ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʨʦʙʦʯʘ ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ ʤʘʰʠʥʠ ʜʣʷ 

ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʨʦʙʦʯʫ ʰʠʨʠʥʫ ʟʘʭʚʘʪʫ 

ʜʠʩʢʦʚʦʾ ʙʦʨʦʥʠ, ʪʨʝʙʘ ʚʠʟʥʘʯʠʪʠ ʷʢʽ ʧʘʨʘʤʝʪʨʠ ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʨʦʙʦʯʦʛʦ 

ʦʨʛʘʥʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʙʦʯʫ ʰʠʨʠʥʫ ʟʘʭʚʘʪʘ ʘʛʨʝʛʘʪʫ ʽ ʚʠʟʥʘʯʠʪʠ 

ʧʘʨʘʤʝʪʨʠ ʜʠʩʢʘ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʠʪʴ ʰʠʨʠʥʫ ʟʘʭʚʘʪʘ ʤʘʰʠʥʠ ʜʣʷ ʚʥʝʩʝʥʥʷ 

ʜʦʙʨʠʚ 10ʤ. 

ʈʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠ ʧʦʜʘʯʽ ʯʘʩʪʢʠ ʜʦʙʨʠʚʘ ʥʘ ʜʠʩʢ ʫ ʪʦʯʢʫ 

ʥʘ ʚʽʜʩʪʘʥʽ S = 0,08 ʤ ʚʽʜ ʮʝʥʪʨʫ ʜʠʩʢʘ ʧʦʪʨʽʙʥʠʡ ʨʘʜʽʫʩ ʜʠʩʢʘ (ʘ ʷʢʱʦ 

ʜʦʚʞʠʥʘ ʣʦʧʘʪʦʢ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʜʠʩʢʘ ʪʦ ʨʘʜʽʫʩ ʪʨʘʻʢʪʦʨʽʾ ʟʦʚʥʽʰʥʴʦʛʦ 

ʢʨʘʶ ʣʦʧʘʪʢʠ) R = 0,163 ʤ, ʪʦʙʪʦ, ʜʽʘʤʝʪʨ ʧʦʚʠʥʝʥ ʙʫʪʠ D = 0,33 ʤ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʥʘ ʤʘʰʠʥʽ ʄɺɼ-1000 ʪʨʝʙʘ ʚʩʪʘʥʦʚʠʪʠ ʨʘʜʽʘʣʴʥʽ ʣʦʧʘʪʢʠ ʥʘ ʜʠʩʢ 

ʜʽʘʤʝʪʨʦʤ D = 0,35 ʤ ʱʦʙ ʚʦʥʠ ʥʝ ʚʠʭʦʜʠʣʠ ʟʘ ʤʝʞʽ ʜʠʩʢʫ. ɺ ʪʦʡ ʞʝ ʯʘʩ 

ʜʦʙʨʠʚʘ ʧʦʪʨʘʧʣʷʶʪʴ ʥʘ ʜʠʩʢ ʥʝ ʫ ʦʜʥʫ ʪʦʯʢʫ, ʘ ʫ ʧʝʚʥʫ ʟʦʥʫ. ʊʽ ʯʘʩʪʢʠ, 

ʱʦ ʧʦʪʨʘʧʣʷʶʪʴ ʥʘ ʜʠʩʢ ʫ ʪʦʯʢʠ S > 0,08 ʤ, ʥʘʧʨʠʢʣʘʜ  ʜʦ S = 0,14 ʤ, ʪʦ 

ʚʦʥʠ ʙʫʜʫʪʴ ʤʘʪʠ ʘʙʩʦʣʶʪʥʫ ʰʚʠʜʢʽʩʪʴ ʩʭʦʜʫ  ʟ ʜʠʩʢʫ ʤʝʥʰʫ Vʘʙʩ = 19,2 ï 

22,5 ʤ/ʩ. ʊʦʜʽ ʚʦʥʠ ʙʫʜʫʪʴ ʨʦʟʧʦʜʽʣʷʪʠʩʷ ʫ ʟʦʥʽ ʨʦʟʩʽʚʫ ʥʘ ʤʝʥʰʽʡ ʚʽʜʩʪʘʥʽ 

ʚʽʜ ʨʦʟʢʠʜʘʯʘ, ʱʦ ʥʘʩ ʟʘʜʦʚʦʣʴʥʷʻ, ʪʦʤʫ ʱʦ ʜʦʙʨʠʚʘ ʥʝ ʙʫʜʫʪʴ ʧʝʨʝʣʽʪʘʪʠ 

ʟʘ ʤʝʞʽ ʜʠʩʢʦʚʦʾ ʙʦʨʦʥʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʤʝʥʰʠʚʰʠ ʜʽʘʤʝʪʨ ʜʠʩʢʘ ʜʦ D = 0,33 ʤ ʥʝ ʟʤʽʥʶʶʯʠ 

ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʜʠʩʢʘ ʦʜʝʨʞʠʤʦ ʨʦʙʦʯʫ ʰʠʨʠʥʫ ʟʘʭʚʘʪʘ ʤʘʰʠʥʠ ʜʣʷ 

ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 10 ʤ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʪʘ ʤʝʣʽʦʨʘʪʠʚʥʽ ʤʘʰʠʥʠ: ʇʽʜʨʫʯʥʠʢ / ɼ.ɻ. 

ɺʦʡʪʶʢ, ɺ.ʆ. ɼʫʙʨʦʚʽʥ, ʊ.ɼ. ɯʱʝʥʢʦ ʪʘ ʽʥ.;ɿʘ ʨʝʜ. ɼ.ɻ. ɺʦʡʪʶʢʘ. ï ʂ.: 

ɺʠʱʘ ʦʩʚʽʪʘ, 2004. ï 544ʩ.; ʽʣ. 
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ʆɹɻʈʋʅʊʋɺɸʅʅʗ ʂʆʅʉʊʈʋʂʎɯʁʅʆɰ ʉʍɽʄʀ  ʂʆʃɯʉʅʆɻʆ  

ʈʋʐɯʗ ɻɯɹʈʀɼʅʆɻʆ ʊʀʇʋ 

 

                 ʄʦʪʦʨʽʥ ɺ.ɸ. 25 ʄɹɸɯ                            

                 ʂʝʨʽʚʥʠʢ ʂʘʨʘʻʚ ʆ.ɻ. ʜ.ʪ.ʥ., ʩ.ʥ.ʩ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ  

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ  

 

ɸʥʦʪʘʮʽʷ ï ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʥʩʪʨʫʢʮʽʶ ʢʦʣʽʩʥʦʛʦ ʨʫʰʽʷ 

ʛʽʙʨʠʜʥʦʛʦ ʪʠʧʫ, ʷʢʝ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ. 

 

ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʨʽʰʝʥʴ ʽʩʥʫʶʯʠʭ ʚʠʜʽʚ ʢʦʣʽʩʥʠʭ 

ʨʫʰʽʾ ʛʽʙʨʠʜʥʦʛʦ ʪʠʧʫ ʪʘ ʘʥʘʣʽʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʾʭ ʚʟʘʻʤʦʜʽʾ ʟ 

ʢʦʥʪʘʢʪʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ, ʜʦʚʝʜʝʥʦ, ʱʦ ʢʽʥʝʪʠʯʥʘ ʝʥʝʨʛʽʷ, ʷʢʘ ʚʠʥʠʢʘʻ ʧʨʠ 

ʜʝʬʦʨʤʘʮʽʶ ʬʦʨʤʠ ʢʦʣʝʩʘ ʤʘʻ ʚʘʛʦʤʠʡ ʚʧʣʠʚ ʥʘ ʝʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ 

ʢʦʣʽʩʥʦʛʦ ʨʫʰʽʷ, ʡʦʛʦ ʂʂɼ ʽ ʙʫʢʩʫʚʘʥʥʷ [1,2]. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʥʩʪʨʫʢʮʽʾ ʢʦʣʽʩʥʦʛʦ ʨʫʰʽʷ ʧʨʫʞʥʦ-ʢʨʦʢʫʶʯʦʛʦ 

ʪʠʧʫ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʨʽʚʥʦʤʽʨʥʦʤʫ ʨʦʟʢʨʠʪʪʶ ʩʠʩʪʝʤʠ çʙʘʰʤʘʢ-ʧʨʫʞʠʥʘè ʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʣʘʚʥʝ ʢʦʧʽʶʚʘʥʥʷ ʢʦʥʪʘʢʪʥʦʾ ʧʦʚʝʨʭʥʽ ʽ ʤʘʢʩʠʤʘʣʴʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʡʥʦʾ ʝʥʝʨʛʽʾ, ʷʢʘ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʧʨʠ ʜʝʬʦʨʤʘʮʽʶ 

ʢʦʣʝʩʘ ʫ ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʜʣʷ ʚʽʜʥʦʚʣʶʚʘʥʥʷ ʬʦʨʤʠ ʢʦʣʝʩʘ. 

ʂʦʥʩʪʨʫʢʮʽʷ ʢʦʣʝʩʘ ʧʦ̒ ʜʥʫʻ  ʧʨʫʞʥʠʡ ʪʠʧ ʨʫʰʽʾʚ ʽ ʧʨʫʞʥʦ-ʢʨʦʢʫʶʯʠʡ 

ʨʠʩʫʥʦʢ 1. 

 

 
         ʘ) ʢʦʣʝʩʦ ʟ ʛʫʤʦʚʠʤ ʧʦʣʦʪʥʦʤ, ʙ) ʧʨʫʞʥʦ-ʢʨʦʢʦʚʝ ʢʦʣʝʩʦ, 1 ï 

ʤʘʪʦʯʠʥʘ, 2 ï ʧʨʫʞʠʥʘ, 3 ï ʛʘʡʢʘ, 4 ï ʰʧʠʣʴʢʘ, 5 ï ʙʘʰʤʘʢ, 6 ï ʰʠʧ-ʧʘʟ, 7 ï 

ʛʫʤʦʚʝ ʧʦʣʦʪʥʦ. 

ʈʠʩʫʥʦʢ 1 ï ʂʦʥʩʪʨʫʢʮʽʡʥʽ ʩʭʝʤʠ ʢʦʣʽʩ ʧʨʫʞʥʦʛʦ ʪʠʧʫ. 

 

ʅʘ ʨʠʩʫʥʢʫ 1 ʥʘʚʝʜʝʥʦ ʚʘʨʽʘʥʪʠ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʩʭʝʤ ʢʦʣʽʩ ʧʨʫʞʥʦʛʦ 

ʪʠʧʫ, ʷʢʽ ʤʽʩʪʷʪʴ: ʤʘʪʦʯʠʥʫ 1, ʷʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʘʜʽʘʣʴʥʦ ʨʦʟʤʽʱʝʥʠʭ 

ʟ'ʻʜʥʫʚʘʣʴʥʠʭ  ʝʣʝʤʝʥʪʽʚ , ʚʠʢʦʥʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʧʨʫʞʠʥ 2, ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʟʘʢʨʽʣʝʥʽ ʛʘʡʢʘʤʠ 3 ʯʝʨʝʟ ʨʽʟʴʙʦʚʽ ʰʧʠʣʴʢʠ 4 ʪʘ ʟʚôʷʟʘʥʽ ʟ ʙʘʰʤʘʢʘʤʠ 5.      

ʊʘʢʦʞ ʥʘ ʟʦʚʥʽʰʥʽʡ ʩʪʦʨʦʥʽ ʙʘʰʤʘʢʘ ʟʨʦʙʣʝʥʽ ʰʠʧ-ʧʘʟʠ 6, ʟʘ ʜʦʧʦʤʦʛʦʶ 
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ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʽʢʩʘʮʽʷ ʛʫʤʦʚʦʛʦ ʧʦʣʦʪʥʘʪ 7. 

ɺʟʘʻʤʦʜʽʷ ʜʘʥʦʛʦ ʪʠʧʫ ʢʦʣʝʩʘ ʟ ʥʝ ʜʝʬʦʨʤʫʶʯʦʶ ʧʦʚʝʨʭʥʝʶ 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 2. 

 
ʈʠʩʫʥʦʢ 2 ï ʈʫʭ ʢʦʣʝʩʘ ʧʦ ʥʝ ʜʝʬʦʨʤʫʶʯʽʡ ʧʦʚʝʨʭʥʽ. 

 

ɿ ʨʠʩʫʥʢʫ 2 ʚʠʜʥʦ, ʱʦ ʧʨʠ ʚʟʘʻʤʦʜʽʾ  ʟ ʚʠʧʫʢʣʦʶ ʧʦʚʝʨʭʥʝʶ ʢʦʣʝʩʦ 

ʜʝʬʦʨʤʫʻʪʴʩʷ ʫ ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʘ ʝʥʝʨʛʽʷ ʚʽʜ ʜʝʬʦʨʤʘʮʽʾ 

ʥʘʢʦʧʠʯʫ̒ ʪʴʩʷ ʫ ʧʨʫʞʠʥʘʭ, ʘ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʙʘʰʤʘʢʘ 5 (ʨʠʩ 1) ʫ ʚʚʽʛʥʫʪʫ 

ʯʘʩʪʠʥʫ ʧʦʚʝʨʭʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʝ ʨʦʟʢʨʠʪʪʷ ʩʠʩʪʝʤʠ çʙʘʰʤʘʢ-

ʧʨʫʞʠʥʘè, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʣʘʚʥʝ ʢʦʧʽʶʚʘʥʥʷ ʧʦʚʝʨʭʥʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʨʠʩʪʨʽʡ ʤʘʻ ʪʘʢʽ ʧʝʨʝʚʘʛʠ:  
1) ʂʦʥʩʪʨʫʢʮʽʷ ʢʦʣʝʩʘ ( ʙʝʟ ʛʫʤʦʚʦʛʦ ʧʦʣʦʪʥʘ ) ʟʤʝʥʰʫʻ ʢʦʥʪʘʢʪʥʫ 
ʧʦʚʝʨʭʥʶ ʟ ˇʨʫʥʪʦʤ ʚ 2 ʨʘʟʠ, ʱʦ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ ʥʘ 
ʡʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ. 
2) ʉʪʫʧʽʥʴ ʜʝʬʦʨʤʘʮʽʾ ʢʦʣʝʩʘ ʟʤʽʥʶʚʘʪʠʩʷ ʰʣʷʭʦʤ ʟʘʤʽʥʠ ʞʦʨʩʪʢʦʩʪʽ 
ʧʨʫʞʠʥʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʘʰʠʥʠ ʽ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʪʘʢʪʥʦʾ ʧʦʚʝʨʭʥʽ, ʟ ʷʢʦʶ ʚʟʘʻʤʦʜʽʻ ʢʦʣʝʩʦ.  

 

ʃʽʪʝʨʘʪʫʨʘ:  

            1. ʂʦʣʽʩʥʦ-ʢʨʦʢʫʶʯʠʡ ʨʫʰʽʡ// ʀ.ʌ.ʂʘʞʫʢʘʣʦ., ɺ.ɺ.ɻʨʠʥʝʚ., 
ɺ.ʀ.ʂʦʤʠʩʘʨʦʚ., ɻ.ʅ.ʂʦʨʝʧʘʥʦʚ., ʄ.ʀ.ʄʘʣʝʥʢʦʚ., ɸ.ɺ.ʄʠʮʢʝʚʠʯ., 
ɻ.ʀ.ʈʠʢʦʚ. ʉʉʉʈ ˉ948742, B62D57/02. ɿʘʷʚʣʝʥʦ 04.04.1980. ʆʧʫʙʣ. 
07.08.1982. ɹʶʣ. ˉ29. 

2. ʂʦʣʝʩʦ-ʨʫʰʽʡ ʤʦʙʽʣʴʥʦʛʦ ʨʦʙʦʪʘ// ʂʦʥʜʨʘʪʝʥʢʦ ʖ.ʇ., 
ɿʘʧʦʨʦʞʝʮʴ ʖ.ʄ. UA ˉ45369, ɺ63ɺ59/00 ɺ60ɺ19/00 ɺ60F3/00. ɿʘʷʚʣʝʥʦ 
18.05.2009. ʆʧʫʙʣ. 10.11.2009. 
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ɺʀɿʅɸʏɽʅʅʗ  ʊʗɻʆɺʆɻʆ ʆʇʆʈʋ ɼʀʉʂʆɺʀʍ ʈʆɹʆʏʀʍ 

ʆʈɻɸʅɯɺ ɺ ʋʄʆɺɸʍ ɻʈʋʅʊʆɺʆɻʆ ʂɸʅɸʃʋ 

 

ʉʠʟʦʥʝʥʢʦ ʇ.ɺ. 22ʄɹ ɸɯ ɿ 

ʏʠʞʠʢʦʚ ɯ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʫ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ ʜʠʩʢʦʚʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʚ ʫʤʦʚʘʭ ˇʨʫʥʪʦʚʦʛʦ ʢʘʥʘʣʫ. 

 

ɼʠʩʢʦʚʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ ʟʥʘʨʷʜʴ 

ʜʣʷ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ. ɿʤʽʥʘ ʭʘʨʘʢʪʝʨʫ ʚʧʣʠʚʫ ʩʬʝʨʠʯʥʠʭ ʜʠʩʢʽʚ ʥʘ ˇʨʫʥʪ 

ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʠʩʢʽʚ ʨʽʟʥʦʾ ʢʨʠʚʠʟʥʠ ʽ ʜʽʘʤʝʪʨʘ, ʨʽʟʥʠʤʠ 

ʢʫʪʘʤʠ ʫʩʪʘʥʦʚʢʠ ʦʩʝʡ ʦʙʝʨʪʘʥʥʷ ʜʠʩʢʽʚ ʚʽʜʥʦʩʥʦ ʥʘʧʨʷʤʢʫ ʧʦʩʪʫʧʘʣʴʥʦʛʦ 

ʨʫʭʫ ʟʥʘʨʷʜʜʷ (ʢʫʪ ʘʪʘʢʠ) ʽ ʨʦʟʤʽʱʝʥʥʷʤ ʜʠʩʢʽʚ ʥʘ ʨʘʤʽ ʟʥʘʨʷʜʜʷ [1]. 

ɸʥʘʣʽʟ ʚʟʘʻʤʦʜʽʾ ʜʠʩʢʦʚʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʽʟ ˇʨʫʥʪʦʤ ʧʦʢʘʟʘʚ, ʱʦ 

ʦʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʥʝʨʛʝʪʠʯʥʽ ʪʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 

ʨʦʙʦʪʠ ʻ: ʜʽʘʤʝʪʨ ʜʠʩʢʫ ï D ʪʘ ʨʘʜʽʫʩ ʩʬʝʨʠ - R, ʘ ʪʘʢʦʞ ʢʫʪ ʘʪʘʢʠ ï Ŭ. ʇʨʠ 

ʮʴʦʤʫ, ʢʫʪ ʘʪʘʢʠ Ŭ ʽ ʜʽʘʤʝʪʨ ʜʠʩʢʘ D ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʜʘʪʠ ʫ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ 

ʟ ʨʘʜʽʫʩʦʤ ʩʬʝʨʠ ʜʠʩʢʘ R [2]. 

 ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʢʫʪʘ ʘʪʘʢʠ ʜʠʩʢʦʚʠʭ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʥʘ ʝʥʝʨʛʝʪʠʢʫ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ 

ʥʘʪʫʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʫʤʦʚʘʭ ʛʨʫʥʪʦʚʦʛʦ ʢʘʥʘʣʫ. 

ɼʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠʩʷ ʚ ˇʨʫʥʪʦʚʦʤʫ ʢʘʥʘʣʽ ʢʘʬʝʜʨʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥʠ ʊɼɸʊʋ (ʨʠʩ.1).  

 
1 ï ʚʽʟʦʢ; 2 ï ʨʘʤʢʘ; 3 ï ʪʝʥʟʦʣʘʥʢʘ; 4 ï ʨʦʙʦʯʠʡ ʦʨʛʘʥ; 5 ï ʜʞʝʨʝʣʦ 

ʞʠʚʣʝʥʥʷ 12V; 6 ï ɸʎʇ; 7 ï ʥʦʫʪʙʫʢ; 8 ï ʛʥʫʯʢʠʡ ʪʨʦʩ; 9 ï ʙʘʨʘʙʘʥ;             

10 ï ʢʦʨʦʙʢʘ ʰʚʠʜʢʦʩʪʝʡ; 11 ï ʝʣʝʢʪʨʦʜʚʠʛʫʥ. 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʫ 

ʛʨʫʥʪʦʚʦʤʫ ʢʘʥʘʣʽ. 
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ɼʠʩʢʦʚʠʡ ʨʦʙʦʯʠʡ ʦʨʛʘʥ 4, ʱʦ ʚʩʪʘʥʦʚʣʶʚʘʚʩʷ ʥʘ ʚʽʟʢʫ 1 ʽ 

ʧʨʠʚʦʜʠʚʩʷ ʚ ʨʫʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʦʩʫ 8, ʷʢʠʡ ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʤʽʱʝʥʥʷ 

ʥʘʤʦʪʫʚʘʚʩʷ ʥʘ ʙʘʨʘʙʘʥ 9, ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʥʘ ʷʢʠʡ ʯʝʨʝʟ ʢʦʨʦʙʢʫ 

ʰʚʠʜʢʦʩʪʝʡ 10 ʧʝʨʝʜʘʚʩʷ ʚʽʜ  ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 11.  ʊʷʛʦʚʠʡ ʦʧʽʨ ˇʨʫʥʪʫ 

ʚʠʟʥʘʯʘʚʩʷ ʤʝʪʦʜʦʤ ʪʝʥʟʦʤʝʪʨʫʚʘʥʥʷ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʜʦʚʞʝʥʦʾ 

ʢʽʣʴʮʝʚʦʾ ʦʢʪʘʛʦʥʘʣʴʥʦʾ ʪʝʥʟʦʣʘʥʢʠ 3, ʷʢʘ ʢʨʽʧʠʣʘʩʷ ʤʽʞ ʨʘʤʦʶ ʚʽʟʢʘ ʪʘ 

ʩʪʽʡʢʦʶ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʪʦʩʦʚʘʥʽ ʛʣʘʜʢʽ ʜʠʩʢʠ ʽʟ ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ:                 

1 ʚʘʨʽʘʥʪ: D = 380 ʤʤ, R = 470 ʤʤ; 2 ʚʘʨʽʘʥʪ: D = 480 ʤʤ, R = 580 ʤʤ. ʂʫʪ 

ʘʪʘʢʠ Ŭ ʟʤʽʥʶʚʘʚʩʷ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 20 ʜʦ 30 ʛʨʘʜʫʩʽʚ ʽʟ ʢʨʦʢʦʤ 5 ʛʨʘʜʫʩʽʚ. 

ɼʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠʩʷ ʧʨʠ ʛʣʠʙʠʥʽ ʭʦʜʫ ʜʠʩʢʦʚʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ                       

h = 0,08 ʤ. ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʚʽʟʢʘ ʩʪʘʥʦʚʠʣʘ 1,8 ʢʤ/ʛʦʜ (0,5 ʤ/ʩ). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʽʚ ʦʪʨʠʤʘʥʦ ʟʘʣʝʞʥʦʩʪʽ, ʱʦ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ.2. 

 
ʈʠʩʫʥʦʢ 2 ï ɿʘʣʝʞʥʽʩʪʴ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ ʜʠʩʢʦʚʠʭ ʨʦʙʦʯʠʭ           

ʦʨʛʘʥʽʚ ʚʽʜ ʢʫʪʘ ʘʪʘʢʠ ʜʠʩʢʘ ʧʨʠ ʛʣʠʙʠʥʽ ʦʙʨʦʙʽʪʢʫ 0,08 ʤ.  

ɸʥʘʣʽʟ ʛʨʘʬʽʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ (ʨʠʩ.2) ʧʦʢʘʟʫʻ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʢʫʪʘ ʘʪʘʢʠ ʜʠʩʢʘ Ŭ ʪʷʛʦʚʠʡ ʦʧʽʨ R ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʣʷ ʚʩʽʭ ʚʘʨʽʘʥʪʽʚ ʜʠʩʢʽʚ. 

ʇʨʠ ʮʴʦʤʫ, ʜʣʷ ʜʠʩʢʘ ʜʽʘʤʝʪʨʦʤ  D = 380 ʤʤ ʪʘ R = 470 ʤʤ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʢʫʪʘ ʘʪʘʢʠ Ŭ ʽʟ 20Á ʜʦ 25Á ʪʷʛʦʚʠʡ ʦʧʽʨ ʟʨʦʩʪʘʻ ʥʘ 17,3%  (ʟ 98 ʜʦ 115 ʅ), ʘ 

ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʫʪʘ ʘʪʘʢʠ Ŭ ʽʟ 25Á ʜʦ 30Á ʪʷʛʦʚʠʡ ʦʧʽʨ ʟʨʦʩʪʘʻ ʚʞʝ ʥʘ 

26,1% (ʟ 115 ʜʦ 145 ʅ). ɼʣʷ ʜʠʩʢʘ ʜʽʘʤʝʪʨʦʤ  D = 480 ʤʤ ʪʘ R = 580 ʤʤ ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʢʫʪʘ ʘʪʘʢʠ Ŭ ʽʟ 20Á ʜʦ 25Á ʪʷʛʦʚʠʡ ʦʧʽʨ ʟʨʦʩʪʘʻ ʥʘ 14% (ʟ 121 ʜʦ 

138 ʅ), ʘ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʫʪʘ ʘʪʘʢʠ Ŭ ʽʟ 25Á ʜʦ 30Á ʪʷʛʦʚʠʡ ʦʧʽʨ ʟʨʦʩʪʘʻ ʥʘ 

17,4% (ʟ 138 ʜʦ 162 ʅ). 

ɺ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʟʥʘʯʝʥʥʷ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ ʜʠʩʢʘ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ 

ʥʘ ʨʘʤʽ ʜʠʩʢʦʚʦʛʦ ʟʥʘʨʷʜʜʷ ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰʝ ʜʦ 50% ʚʽʜ ʦʪʨʠʤʘʥʠʭ 

ʟʥʘʯʝʥʴ ʚʥʘʩʣʽʜʦʢ ʚʨʘʭʫʚʘʥʥʷ ʧʠʪʦʤʦʾ ʚʘʛʠ ʟʥʘʨʷʜʜʷ ʥʘ ʜʠʩʢ ʪʘ ʙʽʣʴʰʦʾ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʂʘʥʘʨʝʚ ʌ.ʄ. ʈʦʪʘʮʠʦʥʥʳʝ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʤʘʰʠʥʳ ʠ 

ʦʨʫʜʠʷ. ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1983, 144ʩ. 

2. ʂʝʨʫʚʘʥʥʷ ʘʛʨʦʬʽʟʠʯʥʠʤ ʩʪʘʥʦʤ ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ /  ʐʝʚ-

ʯʝʥʢʦ ɯ.ɸ. ï ʂ.: ɺʠʜʘʚʥʠʯʠʡ ʜʽʤ ñɺʽʥʽʯʝʥʢʦò, 2016. ï 320 ʩ. 
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ɺʀɿʅɸʏɽʅʅʗ ʈʆɿʇʆɼɯʃɽʅʅʗ ɯʅʊɽʅʉʀɺʅʆʉʊɯ ɼʆʑʋ ʇʆ 

ɼʆɺɾʀʅɯ ʉʊʈʋʄɽʅʗ ʅɸɼʂʈʆʅʆɺʆɻʆ ɼʆʑʋɺɸʏɸ 

 

ɯʣʴʾʥ ʈ.ɺ. 23 ʄɹ ɸɯ 

ʂʝʨʽʚʥʠʢ ʉʘʥʴʢʦʚ ʉ.ʄ., ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʫ ʧʦ ʚʠʟʥʘʯʝʥʥʶ 

ʨʦʟʧʦʜʽʣʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʦʱʫ ʧʦ ʜʦʚʞʠʥʽ ʩʪʨʫʤʝʥʷ ʥʘʜʢʨʦʥʦʚʦʛʦ 

ʜʦʱʫʚʘʯʘ. 

 

ʆʩʥʦʚʦʶ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʩʘʜʽʚʥʠʮʪʚʘ ʡ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʧʽʚʜʝʥʥʠʭ 

ʨʘʡʦʥʽʚ ʋʢʨʘʾʥʠ ʻ ʟʨʦʰʝʥʥʷ. ʎʝ ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʦʜʝʨʞʘʥʥʷ 

ʚʠʩʦʢʠʭ ʽ ʩʪʘʣʠʭ ʚʨʦʞʘʾʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ɿʨʦʰʝʥʥʷ 

ʚʧʣʠʚʘʻ  ʥʘ ˇʨʫʥʪʦʚʠʡ ʽ ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ, ʧʦʚʝʨʭʥʝʚʽ ʡ ˇʨʫʥʪʦʚʽ ʚʦʜʠ, 

ʤʽʢʨʦʢʣʽʤʘʪ ʽ ʨʝʣʴʻʬ ʪʝʨʠʪʦʨʽʾ. ɿʘʜʘʯʝʶ ʙʫʜʴ-ʷʢʠʭ ʟʘʩʦʙʽʚ ʜʦʱʫʚʘʥʥʷ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʻ ʨʽʚʥʦʤʽʨʥʝ ʨʦʟʧʦʜʽʣʝʥʥʷ 

ʚʦʜʠ ʧʦ ʧʣʦʱʽ ʟʨʦʰʝʥʥʷ. ʎʷ ʦʙʩʪʘʚʠʥʘ ʧʽʜʚʠʱʠʣʘ ʙʠ ʚʨʦʞʘʡʥʽʩʪʴ 

ʩʽʣʴʛʦʩʧʢʫʣʴʪʫʨ ʧʨʠ ʦʜʯʘʩʥʽʡ ʝʢʦʥʦʤʽʾ ʚʦʜʠ. 

ɿʘʜʘʯʝʶ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʧʦʜʽʣʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʦʱʫ ʜʦʱʫʚʘʯʝʤ ʧʦ ʜʦʚʞʠʥʽ ʩʪʨʫʤʝʥʷ. ʎʝ ʜʦʟʚʦʣʠʪʴ 

ʚʠʟʥʘʯʠʪʠʷ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʜʦʱʫʚʘʯʘ ʪʘ ʚʽʜʩʪʘʥʴ ʤʽʞ ʥʠʤʠ  

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʢʚʘʨʪʘʣʘʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʥʘʩʘʜʞʝʥʴ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʟʽʙʨʘʥʘ ʫʩʪʘʥʦʚʢʘ (ʈʠʩ.1) ʪʘ 

ʚʠʢʦʥʘʥʦ ʜʦʩʣʽʜ. ɼʦʱʦʤʽʨʠ ʙʫʣʦ ʨʦʟʩʪʘʚʣʝʥʦ ʥʘ ʚʽʜʩʪʘʥʷ 0,5 ʤ ʧʦ ʰʨʠʥʽ ʪʘ 

ʜʦʞʝʥʽ ʩʪʨʫʤʝʥʷ ʚʦʜʠ. ʋʩʪʘʥʦʚʢʘ ʧʨʘʮʶʚʘʣʘ ʥʘ ʧʨʦʪʷʟʽ 30 ʭʚ, ʪʠʩʢ ʚʦʜʠ 

0,1 ʄʇʘ 

 
 

ʈʠʩʫʥʦʢ 1 ï ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ: 

1ï ʜʦʱʦʤʽʨ; 2 ï ʜʦʱʫʚʘʯ; 3 ï ʢʨʘʥ; 4 ï ʧʦʣʽʝʪʠʣʝʥʦʚʠʡ ʪʨʫʙʦʧʨʦʚʽʜ;  

5 ï ʤʘʥʦʤʝʪʨ; 6 ï ʪʨʦʡʥʠʢ.   

 

 

1 

2 

4 

5 

3 

6 



 70 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʙʨʦʙʣʷʶʪʴʩʷ ʤʝʪʦʜʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʤʘʪʝʤʘʪʠʢʠ [1]. ʇʨʠ ʩʪʘʪʠʩʪʠʯʥʽʡ ʦʙʨʦʙʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 

ʧʨʦʛʨʘʤʫ Excel. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʥʠʞʯʝ: 

ï ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʦʱʫ, ɟmax = 0,18 ʤʤ/ʭʚ; 

ï ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʦʱʫ, ɟmin = 0,05 ʤʤ/ʭʚ; 

ï ʩʝʨʝʜʥʴʦ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʦʱʫ, ɟʩʨ = 0,131 

ʤʤ/ʭʚ; 

ï ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ, ů = 0,029 ʤʤ/ʭʚ. 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʤʽʥʣʠʚʦʩʪʽ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʦʚʘʥʦ ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ, ʚʝʣʠʯʠʥʘ ʷʢʦʛʦ ʜʦʨʽʚʥʶʻ 22,1%. ʎʝ 

ʚʢʘʟʫʻ, ʱʦ ʤʽʥʣʠʚʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʦʱʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʱʫʚʘʣʴʥʠʢʘ ʤʘʻ ʩʝʨʝʜʥʶ ʩʪʫʧʽʥʴ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʱʫʚʘʯʘ ʙʫʣʦ ʧʦʙʫʜʫʚʘʥʦ ʯʘʩʪʦʪʥʠʡ ʛʨʘʬʽʢ ʨʦʟʧʦʜʽʣʫ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʚ 

ʩʪʨʫʤʝʥʽ. ɼʣʷ ʮʴʦʛʦ ʜʽʘʧʘʟʦʥ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʦʱʫ ʨʦʟʧʦʜʽʣʠʪʠ ʧʦ ʢʣʘʩʘʤ. 

ɿʘʟʚʠʯʘʡ ʦʙʠʨʘʻʪʴʩʷ ʜʝʩʷʪʴ. ɹʫʣʦ ʚʠʟʥʘʯʝʥʦ ʤʝʞʠ ʢʦʞʥʦʛʦ ʢʣʘʩʫ ʽ ʤʘʩʠʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʙʫʚ ʨʦʟʧʦʜʽʣʝʥʦ ʧʦ ʥʠʤ. ɼʣʷ ʮʴʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʧʨʦʛʨʘʤʘ Excel. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ 

ʧʦʙʫʜʦʚʘʥʦ ʛʨʘʬʽʢ (ʈʠʩ. 2). 

 
ʈʠʩʫʥʦʢ 2 ï ʏʘʩʪʦʪʥʠʡ ʛʨʘʬʽʢ ʨʦʟʧʦʜʽʣʝʥʥʷ ʽʥʪʝʩʠʚʥʦʩʪʽ ʜʦʱʫ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʨʦʙʦʪʠ ʜʦʱʫʚʘʯʘ ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ  

ʢʦʝʬʽʮʽʻʥʪʠ ʧʦʣʠʚʫ: ʝʬʝʢʪʠʚʥʦʛʦ ʂʝʬ = 0,71; ʥʝʜʦʧʦʣʠʚʫ ʂʥʝʜ = 0,1; 

ʥʘʜʣʠʰʢʦʛʦ ʂʥʘʜ = 0,19. 

ɿʥʘʯʝʥʥʷ ʦʝʬʽʮʽʻʥʪʫ ʝʬʝʢʪʠʚʥʦʛʦ ʧʦʣʠʚʫ ʚʢʘʟʫʻ ʥʘ ʷʢʽʩʥʝ 

ʟʜʽʡʩʥʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʚʦʜʠ ʧʦ ʟʚʦʣʦʞʫʚʘʣʴʥʽʡ ʧʣʦʱʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ 

ʜʦʱʫʚʘʯʝʤ.  

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʂʦʥʦʥʶʢ ɸ.ɽ. ʆʩʥʦʚʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʆʙʱʘʷ ʪʝʦʨʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ)/ ɸ.ɽ. ʂʦʥʦʥʶʢï ɺ 4-ʭ ʢʥ. ï ʂ.2. ï ʂ.: 2011.ï 452 ʩ. 
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ɺʀɿʅɸʏɽʅʅʗ ɺʇʃʀɺʆɺʀʍ ʌɸʂʊʆʈɯɺ ʅɸ ɿʋʉʀʃʃʗ 

ɺʀʊʗɻʋɺɸʅʅʗ ʉɸɼɾɸʅʎɯɺ ɿ ʇɯɼʂʆʇɸʅʆɻʆ 

ɺʀʂʆʇʋɺɸʃʔʅʀʄ ʇʃʋɻʆʄ ʐɸʈʋ ɻʈʋʅʊʋ 

 

ʂʨʠʚʜʘ ɺ.ɸ. 23 ʄɹ ɸɯ 

ʂʝʨʽʚʥʠʢ ʉʘʥʴʢʦʚ ʉ.ʄ., ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʢʠ ʘʧʨʽʦʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʚʧʣʠʚʦʚʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʟʫʩʠʣʣʷ ʚʠʪʷʛʫʚʘʥʥʷ ʧʣʦʜʦʚʠʭ 

ʩʘʜʞʘʥʮʽʚ ʟ ʧʽʜʢʦʧʘʥʦʛʦ ʰʘʨʫ ʛʨʫʥʪʫ. 

  

ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʨʦʟʩʘʜʥʠʮʪʚʘ ʤʦʞʣʠʚʘ ʣʠʰ ʧʨʠ ʫʤʦʚʽ ʧʦʜʘʣʴʰʦʾ 

ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʧʣʦʜʦʚʠʭ ʩʘʜʞʘʥʮʽʚ, ʙʽʣʴʰ 

ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʧʨʦʤʠʩʣʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʤʥʦʞʝʥʥʷ 

ʥʘʡʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʦʧʽʜʱʝʧʥʠʭ ʢʦʤʙʽʥʘʮʽʡ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʩʫʯʘʩʥʠʤʠ ʪʨʘʢʪʦʨʘʤʠ ʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʤʘʰʠʥʘʤʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʟʥʠʞʝʥʥʽ ʟʫʩʠʣʴ ʥʘ ʚʠʪʘʩʢʫʚʘʥʥʷ ʩʘʜʞʘʥʮʽʚ ʟ 

ʧʽʜʢʦʧʘʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʘ ʯʝʨʝʟ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʣʠʚʘʣʴʥʦʾ ʨʘʤʢʠ ʧʣʫʛʘ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʚʠʢʦʧʫʚʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ.ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ 

ʚʠʢʦʧʫʚʘʣʴʥʦʛʦ ʧʣʫʛʫ ʧʦʚʠʥʥʦ ʙʫʪʠ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ 

ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ ʚʠʢʦʧʫʚʘʥʥʷ ʩʘʜʞʘʥʮʽʚ ʧʣʦʜʦʚʠʭ 

ʢʫʣʴʪʫʨ. ʎʝ ʤʦʞʥʘ ʚʠʢʦʥʘʪʘʠ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʟʚôʷʟʢʫ ʢʦʨʝʥʝʚʦʾ 

ʩʠʩʪʝʤʠ ʩʘʜʞʘʥʮʷ ʟ ʛʨʫʥʪʦʤ.  

ɺ ʤʘʰʠʥʘʭ ʽ ʧʨʠʩʪʨʦʷʭ ʜʣʷ ʚʠʢʦʧʫʚʘʥʥʷ ʩʘʜʞʘʥʮʽʚ ʦʩʥʦʚʥʠʤ 

ʨʦʙʦʯʠʤ ʦʨʛʘʥʦʤ ʻ ʚʠʢʦʧʫʚʘʣʴʥʦ-ʩʝʧʘʨʫʶʯʘ ʩʢʦʙʘ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʥʠʞʝʥʥʷ ʟʫʩʠʣʴ ʥʘ ʚʠʪʷʛʫʚʘʥʥʷ ʩʘʜʞʘʥʮʽʚ ʟ ʧʽʜʢʦʧʘʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ 

ʥʝʦʙʭʽʜʥʦ ʧʦʨʫʰʠʪʠ ʟʚôʷʟʦʢ ʾʭ ʢʦʨʝʥʽʚ ʟ ˇʨʫʥʪʦʤ. ʅʘʡʙʽʣʴʰ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʮʴʦʛʦ ʦʪʨʠʤʘʣʠ ʢʦʣʠʚʘʣʴʥʽ ʧʨʫʪʢʦʚʽ 

ʨʘʤʢʠ. ʇʦʧʝʨʝʜʥʽʡ ʘʥʘʣʽʟ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʽ ʧʘʪʝʥʪʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʜʦʟʚʦʣʠʚ ʦʙʨʘʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʩʭʝʤʫ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʽ 

ʚʽʜʽʙʨʘʪʠ ʬʘʢʪʦʨʠ, ʷʢʽ ʥʘʡʙʽʣʴʰʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʩʝʧʘʨʘʮʽʾ ˇʨʫʥʪʫ ʧʨʠ ʢʦʣʠʚʘʥʥʽ ʧʨʫʪʢʦʚʦʾ ʨʘʤʢʠ ʥʘ 

ʚʠʢʦʧʫʚʘʣʴʥʽʡ ʩʢʦʙʽ. ʏʠʤ ʙʽʣʴʰʝ ʧʦʨʫʰʠʪʴʩʷ ʟʚôʷʟʦʢ ʧʽʜʢʦʧʘʥʦʛʦ ʰʘʨʫ 

ˇʨʫʥʪʫ ʟ ʢʦʨʝʥʷʤʠ ʩʘʜʞʘʥʮʽʚ ʽ ʯʠʤ ʙʽʣʴʰʝ ˇʨʫʥʪʫ ʧʨʦʩʠʧʠʪʴʩʷ ʢʨʠʟʴ 

ʦʪʚʦʨʠ ʤʽʞ ʧʨʫʪʢʘʤʠ ʨʘʤʢʠ ʪʠʤ ʤʝʥʰʝ ʥʝʦʙʭʽʜʥʝ ʟʫʩʠʣʣʷ ʥʘ ʾʭ 

ʚʠʪʷʛʫʚʘʥʥʷ ʟ ʧʽʜʢʦʧʘʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ. 
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ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʘʧʨʽʦʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ [3-13] ʙʫʣʠ ʦʙʨʘʥʽ ʥʘʩʪʫʧʥʽ 

ʬʘʢʪʦʨʠ: 

- ʍ1 ï ʘʙʩʦʣʶʪʥʘ ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ, %; 

- ʍ2 ï ʪʚʝʨʜʽʩʪʴ ˇʨʫʥʪʫ, ʅ/ʩʤ
2
; 

- ʍ3 ï ʱʽʣʴʥʽʩʪʴ ˇʨʫʥʪʫ, ʛ/ʩʤ
3
; 

- ʍ4 ï ʪʠʧ ˇʨʫʥʪʫ; 

- ʍ5 ï ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʛʨʝʛʘʪʫ, ʤ/ʩ (ʢʤ/ʛʦʜ); 

- ʍ6 ï ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ ʧʨʫʪʢʦʚʦʾ ʨʘʤʢʠ, ʩ
-1
; 

- ʍ7 ï ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ ʧʨʫʪʢʦʚʦʾ ʨʘʤʢʠ, ʤʤ; 

- ʍ8 ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʨʫʪʢʘʤʠ ʨʘʤʢʠ, ʤʤ; 

- ʍ9 ï ʜʦʚʞʠʥʘ ʧʨʫʪʢʦʚʦʾ ʨʘʤʢʠ, ʤʤ. 

 ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ  ʦʧʨʦʩʫ ʩʧʝʮʽʘʣʠʩʪʽʚ ʙʫʣʘ ʩʬʦʨʤʦʚʘʥʘ ʪʘʙʣʠʮʷ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʽʚ, ʥʘ ʧʽʜʩʪʘʚʽ ʯʦʛʦ ʚʠʟʥʘʯʝʥʦ ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʢʦʨʜʘʮʽʾ W= 0,72 

(ʫʟʛʦʜʞʝʥʦʩʪʽ), ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʩʪʫʧʽʥʴ ʫʟʛʦʜʞʝʥʦʩʪʽ ʾʭ ʜʫʤʦʢ ɿʥʘʯʝʥʥʷ 

ʮʴʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʧʦʢʘʟʫʻ, ʱʦ ʮʷ ʫʟʛʦʜʞʝʥʽʩʪʴ ʩʧʝʮʽʘʣʠʩʪʽʚ ʥʝ ʻ 

ʚʠʧʘʜʢʦʚʦʶ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʤʘʪʝʨʽʘʣʽʚ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʽ 

ʘʧʨʽʦʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʛʽʜʥʦ ʚʠʤʦʛʘʤ [1], ʢʦʪʨʽ ʜʦ ʥʠʭ ʧʨʝʜôʷʚʣʷʶʪʴʩʷ, 

ʙʫʣʦ ʦʙʨʘʥʦ ʪʨʠ ʥʘʡʙʽʣʴʰ ʚʧʣʠʚʦʚʠʭ ʬʘʢʪʦʨʘ ʥʘ ʧʘʨʘʤʝʪʨ ʦʧʪʠʤʽʟʘʮʽʾ ï 

ʟʫʩʠʣʣʷ ʚʠʪʷʛʫʚʘʥʥʷ ʩʘʜʞʘʥʮʽʚ ʟ ʧʽʜʢʦʧʘʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ. ʎʝ ʥʘʩʪʫʧʥʽ 

ʬʘʢʪʦʨʠ: 

ï ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʛʨʝʛʘʪʫ, ʍ5, ʤ/ʩ; 

ï ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ ʧʨʫʪʢʦʚʦʾ ʨʘʤʢʠ, ʍ6, ʩ
-1
; 

ï ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ ʧʨʫʪʢʦʚʦʾ ʨʘʤʢʠ, ʍ7,ʤʤ. 

ɼʣʷ ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʦʩʣʽʜʽʚ ʦʩʪʘʥʥʽ ʜʚʘ ʬʘʢʪʦʨʠ ʧʦʻʜʥʘʣʠ ʚ 

ʦʜʠʥ  ï  ʢʽʣʴʢʽʩʪʴ ʢʦʣʠʚʘʥʴ ʧʨʫʪʢʦʚʦʾ ʨʘʤʢʠ ʥʘ ʧʦʛʦʥʥʦʤʫ ʤʝʪʨʽ. 

ʉʭʝʤʘ ʘʛʨʝʛʘʪʫ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʚʠʢʦʧʫʚʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʦʙʨʘʥʦ ʬʘʢʪʦʨʠ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʥʝʦʙʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʄʝʣʴʥʠʢʦʚ ʉ.ɺ. ʠ ʜʨ. ʇʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʦʚ. / ʉ.ɺ ʄʝʣʴʥʠʢʦʚ, ɺ.ʈ 

ɸʣʝʢhʠʥ, ʇ.ʄ.  ʈʦʱʠʥ. 2-ʝ ʠʟʜ., ʧʝʨʝpʘʙ. ʠ ʜʦʧ. ʃ.: ʂʦʣʦʩ, 1980, 168 ʩ. 
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ʉʇʆʉɯɹ ɺʀɿʅɸʏɽʅʅʗ ʉʊʈʆʂʋ ɯ ʅʆʈʄʀ ʇʆʃʀɺʋ ʇʃʆɼʆɺʀʍ 

ʂʋʃʔʊʋʈ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ɸɻʈʆʂʃɯʄɸʊʀʏʅʀʍ 

ʇʆʂɸɿʅʀʂɯɺ 

 

ɿʽʥʦʚôʻʚ ɸ.ʖ., 23ʄɹɸɯ 

ʂʝʨʽʚʥʠʢ ʉʫʰʢʦ ʉ.ʃ., ʢ.ʪ.ʥ., ʩʪ. ʚʠʢʣʘʜʘʯ 

 

 ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 
 

 ɸʥʦʪʘʮʽʷ ï ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʦʢʫ ʧʦʣʠʚʫ 

ʧʣʦʜʦʚʠʭ ʢʫʣʴʪʫʨ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʩʧʦʩʽʙ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʦʢʫ ʧʦʣʠʚʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ [1] ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʙʽʦʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʟʘ 11 ʨʦʢʽʚ ʩʦʥʷʯʥʦʾ 

ʨʠʪʤʽʢʠ): ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ t
0
ʉ, ʚʽʜʥʦʩʥʦʾ ʩʝʨʝʜʥʴʦʾ 

ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ r ʪʘ ʩʫʤʠ ʦʧʘʜʽʚ ʆ ʟʘ ʜʘʥʠʤʠ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʪʘʥʮʽʡ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘʡʙʣʠʞʯʝ ʜʦ ʧʦʣʷ ʘʙʦ ʩʘʜʦʚʦʾ ʜʽʣʴʥʠʢʠ. ɿʘ ʜʘʪʫ ʧʦʣʠʚʫ N 

ʧʨʠʡʤʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ ʙʘʣʘʥʩʫ ʦʧʘʜʽʚ ʆ ʪʘ ʚʠʧʘʨʦʚʫʚʘʥʦʩʪʽ ɽ0 ʟʘ 

ʙʝʟʜʝʬʽʮʠʪʥʠʡ ʧʝʨʽʦʜ ʨʦʢʫ äʆ - äɽ0 ʘʙʦ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʟʘ ʧʦʧʝʨʝʜʥʽ 

11 ʨʦʢʽʚ ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ ʤʽʩʷʮʷ (ʤʤ/ʜʦʙʫ).  

ʉʝʨʝʜʥʴʦʜʦʙʦʚʫ ʚʠʧʘʨʦʚʫʚʘʥʽʩʪʴ ɽʦ ʚ ʤʽʣʽʤʝʪʨʘʭ ʦʙʯʠʩʣʶʶʪʴ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʢʠʭ ʘʙʽʦʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ: ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʽʪʨʷ ʪʘ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʚʽʜʥʦʩʥʦʾ  ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʟʘ ʬʦʨʤʫʣʦʶ [1]: 

 

ɽʦ=6 Ŀ 10
-5 

(ta+29)
2
(100ïr),                                          (1) 

 

ʜʝ     taïʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, 
ʦ
ʉ;  

        r ï ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ, %. 

 

ʊʘʢʦʞ ʨʦʟʨʘʭʫʥʢʠ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʚʠʧʘʨʦʚʫʚʘʥʦʩʪʽ ɽʦ ʚ ʤʽʣʽʤʝʪʨʘʭ 

ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ˇʨʫʥʪʫ ʥʘ 

ʛʣʠʙʠʥʽ 0,4 ʤ ʟʘ ʬʦʨʤʫʣʦʶ [2]: 

 

                     ɽʦ=6 Ŀ 10
-5
(ts+26)

2
(100ïr),                                           (2) 

 

ʜʝ     ts - ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ˇʨʫʥʪʫ ʥʘ ʛʣʠʙʠʥʽ 0,4 ʤ. 

         r ï ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ, %. 

 

ʉʪʨʦʢ ʧʝʨʰʦʛʦ ʧʦʣʠʚʫ ʚʠʟʥʘʯʘʶʪʴ ʰʣʷʭʦʤ ʩʢʣʘʜʘʥʥʷ ʙʘʣʘʥʩʫ ʦʧʘʜʽʚ 

ʽ ʚʠʧʘʨʦʚʫʚʘʥʦʩʪʽ (Ɇʆ ï Ɇɽ0), ʧʦʯʠʥʘʶʯʠ ʟ ʣʠʩʪʦʧʘʜʘ ʧʦ ʢʚʽʪʝʥʴ. 

ʂʘʣʝʥʜʘʨʥʫ ʜʘʪʫ ʜʥʷ ʧʝʨʰʦʛʦ ʧʦʣʠʚʫ N ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷʤ 
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ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ ʤʽʩʷʮʷ (ʪʨʘʚʝʥʴ), ʫ ʷʢʦʤʫ ʟʘʧʘʩʠ ʚʦʣʦʛʠ ʩʪʘʶʪʴ 

ʚʠʯʝʨʧʘʥʠʤʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʪʘ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ : 

 

                                N=(Ɇʆ - Ɇɽʦ) / ɽʦ , ʜʽʙ                                              (3) 

 

ʜʝ  ɽʦ  -  ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʚʠʧʘʨʦʚʫʚʘʥʽʩʪʴ, ʤʤ; 

     ʆ   -  ʩʫʤʘ ʦʧʘʜʽʚ, ʤʤ. 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ ʧʨʠʟʥʘʯʝʥʥʷ ʩʪʨʦʢʫ ʧʦʣʠʚʫ 

ʟʘʙʝʟʧʝʯʫʻ ʩʚʦʻʯʘʩʥʝ ʡʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʪʘ ʟʥʘʯʥʫ ʝʢʦʥʦʤʽʶ ʤʘʪʝʨʽʘʣʴʥʠʭ, 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʽ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʝʨʤʦʩʪʘʪʥʦ-ʚʘʛʦʚʠʤ 

ʤʝʪʦʜʦʤ. 

ʉʧʦʩʽʙ ʚʠʟʥʘʯʝʥʥʷ  ʥʦʨʤʠ ʧʦʣʠʚʫ ʪʝʨʤʦʩʪʘʪʥʦ-ʚʘʛʦʚʠʤ  ʤʝʪʦʜʦʤ 

ʅʦʨʤʘ ʧʦʣʠʚʫ   m   ʚ ʤʝʪʨʘʭ ʢʫʙʽʯʥʠʭ ʥʘ ʛʝʢʪʘʨ ʧʨʠ ʟʨʦʰʝʥʥʽ ʷʚʣʷʻ 

ʩʦʙʦʶ ʩʫʤʫ ʜʝʬʽʮʠʪʽʚ ʚʦʣʦʛʠ ʚ ʢʦʞʥʦʤʫ 10 ʩʤ ʰʘʨʽ ˇʨʫʥʪʫ ʥʘ ʛʣʠʙʠʥʫ 0,4-   

1,0 ʤ ʪʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ [3]: 

 

                               m = 100 h p K (Wk  - Wm) ,                                         (4) 

 

ʜʝ h ï ʛʣʠʙʠʥʘ ʟʚʦʣʦʞʝʥʥʷ, ʤ;  

    p ï ʦʙ
,
 ʻʤʥʘ ʤʘʩʘ, ʛ/ʩʤ

3
; 

    ʂ ï ʯʘʩʪʢʘ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ (ʧʨʠ ʢʨʘʧʣʠʥʥʦʤʫ ʟʨʦʰʝʥʥʽ 0,2- 

0,5);   

   WK ï ʥʘʡʤʝʥʰʘ ʚʦʣʦʛʦʻʤʥʽʩʪʴ ˇʨʫʥʪʫ, %;  

   Wm ï ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ, % . 

 

ʃʽʪʝʨʘʪʫʨʘ: 

          1. ʆʜʠʥʮʦʚʘ ɺ.ɸ. ʆʩʦʙʝʥʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʝʢ 

ʘʙʨʠʢʦʩʘ                /  ɺ.ɸ ʆʜʠʥʮʦʚʘ // ʉʘʜʦʚʦʜʩʪʚʦ ʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ. - 2008. 

- ˉ5. - ʉ.15-16. 

2. ʆʜʠʥʮʦʚʘ ɺ.ɸ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʬʽʪʦʤʦʥʽʪʦʨʠʥʛʫ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʚʦʜʥʦʛʦ ʦʙʤʽʥʫ ʧʝʨʩʠʢʘ / ɺ.ɸ ʆʜʠʥʮʦʚʘ // ʉʘʜʽʚʥʠʮʪʚʦ. - 2008. - ɺʠʧ.61.- 

ʉ.306-313 

          3. ʋʰʢʘʨʝʥʢʦ, ɺ. ʆ. ɿʨʦʰʫʚʘʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ: ʧʽʜʨʫʯʥʠʢ / ɺ. ʆ. 

ʋʰʢʘʨʝʥʢʦ. ʂʠʾʚ: ʋʨʦʞʘʡ, 1994.- 328 ʩ. 
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ɺʀɿʅɸʏɽʅʅʗ ʆʇʊʀʄɸʃʔʅʆɻʆ ʈɽɾʀʄʋ ɿʈʆʐɽʅʅʗ 

ʇʃʆɼʆɺʀʍ ʅɸʉɸɼɾɽʅʔ 

 

ʂʦʣʶʭ ʆ.ʄ., 22ʄɹɸɯɿ 

ʂʝʨʽʚʥʠʢ ʉʫʰʢʦ ʉ.ʃ., ʢ.ʪ.ʥ., ʩʪ. ʚʠʢʣʘʜʘʯ 

 

 ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 
 

 ɸʥʦʪʘʮʽʷ ï ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʦʢʫ ʪʘ ʥʦʨʤʠ 

ʧʦʣʠʚʫ ʧʣʦʜʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʠʚʦʾ ʜʝʬʽʮʠʪʫ ʚʦʜʥʦʛʦ 

ʙʘʣʘʥʩʫ. 

 

ʆʜʥʦʶ ʽʟ ʟʥʘʯʥʠʭ ʧʝʨʝʚʘʛ ʩʪʘʮʽʦʥʘʨʥʠʭ ʩʠʩʪʝʤ ʤʽʢʨʦʟʨʦʰʝʥʥʷ ʻ ʪʝ, 

ʱʦ ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʧʦʩʪʽʡʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʫ ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ ʚ 

ʩʘʜʫ, ʢʦʤʧʝʥʩʫʶʯʠ ʱʦʜʦʙʦʚʽ ʚʠʪʨʘʪʠ ʚʦʜʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʪʘ 

ʪʨʘʥʩʧʽʨʘʮʽʶ. ʅʘʡʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʪʘ ʧʣʦʜʦʥʦʰʝʥʥʷ ʯʝʨʝʰʥʽ ʥʘ 

ʧʽʱʘʥʦʤʫ ˇʨʫʥʪʽ ʩʪʚʦʨʶʶʪʴʩʷ ʪʦʜʽ, ʢʦʣʠ ʚʦʣʦʛʽʩʪʴ ʫ ʢʦʨʝʥʝʚʤʽʩʥʦʤʫ ʰʘʨʽ 

ˇʨʫʥʪʫ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ 70é75 % ʅɺ, ʥʘ ʣʝʛʢʦʤʫ ʪʘ ʩʝʨʝʜʥʴʦ-

ʩʫʛʣʠʥʢʦʚʦʤʫ ï 75é80% ʅɺ. ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʮʽʻʾ ʚʦʣʦʛʦʩʪʽ ʥʝʦʙʭʽʜʥʦ 

ʚʠʟʥʘʯʠʪʠ ʥʝʦʙʭʽʜʥʫ ʟʨʦʰʫʚʘʣʴʥʫ ʪʘ ʧʦʣʠʚʥʫ ʥʦʨʤʫ ʽ ʩʪʨʦʢʠ ʧʦʣʠʚʽʚ. 

ʈʦʟʨʘʭʫʥʢʠ ʧʨʦʚʦʜʠʤʦ ʟʘ ʚʦʜʦ-ʙʘʣʘʥʩʥʠʤ ʤʝʪʦʜʦʤ [1]. 

 ɿʨʦʰʫʚʘʣʴʥʘ ʥʦʨʤʘ ʟʘʧʦʚʥʶʻ ʥʝʩʪʘʯʫ ʚʦʜʠ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ. ʊʦʤʫ, ʟʥʘʶʯʠ ʚʝʣʠʯʠʥʫ 

ʧʦʚʥʦʛʦ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʽ ʧʨʠʨʦʜʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʤʦʞʥʘ 

ʨʦʟʨʘʭʫʚʘʪʠ ʟʨʦʰʫʚʘʣʴʥʫ ʥʦʨʤʫ 

 

ʄɿ=äɽïʆʂï(ɺ0-ɺ1)-ɺʛ+ ɺʚʪʨ,                                                     (1) 

 

ʜʝ ʄʟ ï ʟʨʦʰʫʚʘʣʴʥʘ ʥʦʨʤʘ, ʤ
3
/ʛʘ;  

     Ɇɽ ï ʩʫʤʘʨʥʝ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʟʘ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ, ʤ
3
/ʛʘ;  

     ʆʢ - ʩʫʤʘ ʢʦʨʠʩʥʠʭ ʦʧʘʜʽʚ ʟʘ ʪʦʡ ʩʘʤʠʡ ʧʝʨʽʦʜ, ʤ
3
/ʛʘ;   

      ɺ0,  ɺ1  ï ʟʘʧʘʩ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ ʚ ʢʦʨʝʥʝʚʤʽʩʥʦʤʫ ʰʘʨʽ ʥʘ       

ʧʦʯʘʪʢʫ ʪʘ ʫ ʢʽʥʮʽ ʩʝʟʦʥʫ ʚʝʛʝʪʘʮʽʾ, ʤ3/ʛʘ; 

      ɺʛ  ï ʢʽʣʴʢʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʦʾ ʨʦʩʣʠʥʘʤʠ ˇʨʫʥʪʦʚʦʾ ʚʦʜʠ, ʤ
3
/ʛʘ;   

      ɺʚʪʨ ï ʚʪʨʘʪʘ ʚʦʜʠ ʧʨʠ ʟʨʦʰʝʥʥʽ, ʤ
3
/ʛʘ. 

ʇʦʣʠʚʥʫ ʥʦʨʤʫ ʧʨʠ ʢʨʘʧʣʠʥʥʦʤʫ ʧʦʣʠʚʽ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ 

ʬʦʨʤʫʣʦʶ 

 

ʄʧʦʣ =100 ³ ʂʟʚʦʣ ³ Hʢʦʨ ³ Pʛʨ ³ (Wʅɺ ï Wʇɺ),             (2) 

 

ʜʝ ʄʧʦʣ ï ʧʦʣʠʚʥʘ ʥʦʨʤʘ, ʤ
3
/ʛʘ; 

     ʂʟʚʦʣ - ʯʘʩʪʢʘ ʧʣʦʱʽ, ʱʦ ʧʽʜʣʷʛʘʻ ʟʚʦʣʦʞʝʥʥʶ, ʚ ʯʘʩʪʢʘʭ ʦʜʠʥʠʮʽ;  
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     Hʢʦʨ - ʛʣʠʙʠʥʘ ʢʦʨʝʥʝʚʤʽʩʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ, ʤ;  

     Pʛʨ - ʩʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ ˇʨʫʥʪʫ, ʪ/ʤ
3
;  

     Wʅɺ - ʟʥʘʯʝʥʥʷ ʥʘʡʤʝʥʰʦʾ ʚʦʣʦʛʦʻʤʥʦʩʪʽ ˇʨʫʥʪʫ, % ;  

     Wʇɺ - ʧʝʨʝʜʧʦʣʠʚʥʦʾ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ, %. 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʦʢʽʚ ʧʦʣʠʚʘ  ʪʘ ʤʽʞʧʦʣʠʚʥʦʛʦ ʧʝʨʽʦʜʫ ʙʫʜʫʶʪʴ 

ʛʨʘʬʽʢʠ ʽʥʪʝʛʨʘʣʴʥʦʾ ʢʨʠʚʦʾ ʜʝʬʽʮʠʪʫ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʧʦ ʦʩʽ 

ʦʨʜʠʥʘʪ ʚʽʜʢʣʘʜʘʶʪʴ ʟʥʘʯʝʥʥʷ ʜʝʬʽʮʠʪʫ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʟʨʦʩʪʘʶʯʠʤ 

ʧʽʜʩʫʤʢʦʤ, ʘ ʧʦ ʦʩʽ ʘʙʩʮʠʩ ï ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. ʇʨʠʢʣʘʜ 

ʪʘʢʦʾ ʢʨʠʚʦʾ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. 

 

  
ʈʠʩʫʥʦʢ 1 ï ɺʠʟʥʘʯʝʥʥʷ ʩʪʨʦʢʽʚ ʧʦʣʠʚʘ. 

 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʽʥʪʝʛʨʘʣʴʥʦʾ ʢʨʠʚʦʾ ʜʝʬʽʮʠʪʫ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ 

ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʟʥʘʯʝʥʥʷ ʝʚʘʧʦʪʨʘʥʩʧʽʨʘʮʽʾ  ʩʘʜʫ. ʉʫʤʘʨʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, 

ʘʙʦ ʝʚʘʧʦʪʨʘʥʩʧʽʨʘʮʽʷ (ɽʊ) -  ʮʝ ʧʦʻʜʥʘʥʥʷ ʜʚʦʭ ʦʢʨʝʤʠʭ ʧʨʦʮʝʩʽʚ, ʧʨʠ 

ʷʢʠʭ ˇʨʫʥʪ ʚʪʨʘʯʘʻ ʚʦʜʫ ʯʝʨʝʟ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʘ ʨʦʩʣʠʥʠ - ʯʝʨʝʟ 

ʪʨʘʥʩʧʽʨʘʮʽʶ. 

ʈʽʚʥʷʥʥʷ ʇʝʥʤʘʥʘ-ʄʦʥʪʝʡʪʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʝʪʘʣʦʥʥʦʾ 

ʝʚʘʧʦʪʨʘʥʩʧʽʨʘʮʽʾ, ʨʝʢʦʤʝʥʜʦʚʘʥʝ FAO [2], ʟʘʧʠʰʝʤʦ ʫ ʚʠʛʣʷʜʽ 

,                        (3) 

ʜʝ ɽʊ0 ï ʝʪʘʣʦʥʘ ʝʚʘʧʦʪʨʘʥʩʧʽʨʘʮʽʷ ,ʤʤ/ʜʦʙʫ;  

Rn - ʯʠʩʪʘ ʨʘʜʽʘʮʽʷ, ʤɼʞÖ ʤ
-2
 ʜʦʙʫ

-1
;  

G - ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ ˇʨʫʥʪʫ, ʤɼʞ Öʤ
-2
Öʜʦʙʫ

-1
;  

(es - ea) - ʜʝʬʽʮʠʪ ʪʠʩʢʫ ʧʘʨʠ ʚ ʧʦʚʽʪʨʽ, ʢʇʘ;  

u2 ï ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʥʘ ʚʠʩʦʪʽ 2ʤ, ʤ/ʩ;  

ʊ ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʥʘ ʚʠʩʦʪʽ 2ʤ, 
0
ʉ;   

 ȹ ï ʛʨʘʜʽʻʥʪ ʢʨʠʚʦʾ ʪʠʩʢʫ ʧʘʨʠ, ʢʇʘÖ ʩ
-1
; 

 ɔ - ʧʩʠʭʨʦʤʝʪʨʠʯʥʘ ʧʦʩʪʽʡʥʘ, ʢʇʘÖ ʩ
-1
. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʋʰʢʘʨʝʥʢʦ, ɺ. ʆ. ɿʨʦʰʫʚʘʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ: ʧʽʜʨʫʯʥʠʢ / ɺ. ʆ. 

ʋʰʢʘʨʝʥʢʦ. ʂʠʾʚ: ʋʨʦʞʘʡ, 1994.- 328 ʩ. 

2.  www.fao.org  
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ʈʆɿʈɸʍʋʅʆʂ ɯʅɾɽʂʊʆʈɸ ɼʃʗ ɺʅɽʉɽʅʅʗ ɼʆɹʈʀɺ ɿ 

ʇʆʃʀɺʅʆʖ ɺʆɼʆʖ 

 

ʃʠʩʝʥʢʦ ʈ.ʉ., 23ʄɹɸɯ 

ʂʝʨʽʚʥʠʢ ʉʫʰʢʦ ʉ.ʃ., ʢ.ʪ.ʥ., ʩʪ. ʚʠʢʣʘʜʘʯ 

 

 ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 
 

 ɸʥʦʪʘʮʽʷ ï ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽʥʞʝʢʪʦʨʘ ʜʣʷ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʟ ʧʦʣʠʚʥʦʶ ʚʦʜʦʶ. 

 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʚʫʟʣʘ ʬʝʨʪʠʛʘʮʽʾ ʥʘ ʙʘʟʽ ʽʥʞʝʢʪʦʨʘ ɺʝʥʪʫʨʽ, ʥʝʦʙʭʽʜʥʦ 

ʚʠʟʥʘʯʠʪʠ ʡʦʛʦ ʨʦʟʭʽʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [1]. 

ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʽʥʞʝʢʪʦʨʘ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1. 

 

         
 ʈʠʩʫʥʦʢ 1 ï  ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʽʥʞʝʢʪʦʨʘ. 

 

ʈʝʞʠʤ ʽʥʞʝʢʪʦʨʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ. 

1) ɺʪʨʘʪʠ ʥʘʧʦʨʫ (Hp, ʤ), ʱʦ ʜʦʨʽʚʥʶʶʪʴ ʨʽʟʥʠʮʽ ʥʘʧʦʨʽʚ ʥʘ ʚʭʦʜʽ  ʚ 

ʽʥʞʝʢʪʦʨ      ( ʧʝʨʝʨʽʟ ʘ-ʘ) ʪʘ ʥʘ ʚʠʭʦʜʽ ʟ ʥʴʦʛʦ (ʧʝʨʝʨʽʟ c-c) ʥʘ ʨʠʩ.1. 

 

  Hp =  +  -  -  ,         (1) 

 

ʜʝ P ï ʪʠʩʢ ʨʽʜʠʥʠ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʧʝʨʝʨʽʟʽ, ʇʘ 

         v ï ʰʚʠʜʢʽʩʪʴ ʨʽʜʠʥʠ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʧʝʨʝʨʽʟʽ, ʤ/ʩ 

      r ï ʱʽʣʴʥʽʩʪʴ ʨʽʜʠʥʠ, ʢʛ/ʤ
3 

      g ï ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ, g=9.8 ʤ/ʩ
2 

 

2) ʂʦʨʠʩʥʠʡ ʥʘʧʽʨ (Hʧ, ʤ), ʷʢʠʡ ʩʪʚʦʨʝʥʦ ʽʥʞʝʢʪʦʨʦʤ, ʱʦ ʜʦʨʽʚʥʶʻ 

ʨʽʟʥʠʮʽ ʥʘʧʦʨʽʚ ʧʦʜʘʥʦʾ ʨʽʜʠʥʠ ʟʘ ʽʥʞʝʢʪʦʨʦʤ ( ʧʝʨʝʨʽʟ ʩ-ʩ) ʪʘ ʥʘ ʚʭʦʜʽ ʚ 

ʥʴʦʛʦ (ʧʝʨʝʨʽʟ b-b) 

 

  Hʧ =  +  -  -  ,         (2) 
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3) ɺʠʪʨʘʪʠ ʚʦʜʠ ʥʘ ʚʭʦʜʽ ʚ ʽʥʞʝʢʪʦʨ Q1, ʤ
3
/ʩ 

     

    Q1 = vaSa = va  ,         (3) 

 

 ʜʝ  va ï ʰʚʠʜʢʽʩʪʴ ʚʦʜʠ, ʤ/ʩ 

       da ï ʜʽʘʤʝʪʨ ʚʭʦʜʫ ʽʥʞʝʢʪʦʨʘ, ʤ 

 

4) ʂʦʨʠʩʥʘ ʧʦʜʘʯʘ Q0, ʤ
3
/ʩ 

    Q0 = vdSb = vb ,    (4) 

 

 ʜʝ  vb ï ʰʚʠʜʢʽʩʪʴ ʤʘʪʦʯʥʦʛʦ ʨʘʩʪʚʦʨʫ ʜʦʙʨʠʚ, ʤ/ʩ 

       db ï ʜʽʘʤʝʪʨ ʚʩʤʦʢʪʫʶʯʦʾ ʪʨʫʙʢʠ, ʤ 

 

5) ɺʠʪʨʘʪʠ ʨʦʟʯʠʥʫ ʜʦʙʨʠʚ ʥʘ ʚʠʭʦʜʽ ʟ ʽʥʞʝʢʪʦʨʘ Q2, ʤ
3
/ʩ 

 

    Q2 = Q1 + Q0        (5) 

 

 ʊʦʜʽ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʽʥʞʝʢʪʦʨʘ h ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ 

ʚʽʜʥʦʰʝʥʥʶ ʢʦʨʠʩʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜʦ ʚʠʢʦʨʠʩʪʘʥʦʾ 

 

    h =            (6) 

 

 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʽʥʞʝʢʪʦʨʘ ʦʧʠʩʫʻ ʡʦʛʦ ʨʦʙʦʪʫ ʥʘ ʟʤʽʥʥʠʭ 

ʨʝʞʠʤʘʭ ʚ ʫʤʦʚʘʭ Hp + Hʧ = const. ʅʘʡʙʽʣʴʰ ʟʨʫʯʥʦ ʧʨʠʚʦʜʠʪʠ ʮʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫ ʚʽʜʥʦʩʥʽʡ ʬʦʨʤʽ, ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʟʘʣʝʞʥʦʩʪʝʡ h=f(q), 

h=f(q),. ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ q -  ʚʽʜʥʦʩʥʘ ʚʠʪʨʘʪʘ ʽʥʞʝʢʪʦʨʘ. ʊʦʜʽ 

 

ɺʽʜʥʦʩʥʠʡ ʥʘʧʽʨ ʽʥʞʝʢʪʦʨʘ 

 

h= Hʧ / (ʅʧ ï ʅʨ)             (7) 

 

ɺʽʜʥʦʩʥʘ ʚʠʪʨʘʪʘ ʽʥʞʝʢʪʦʨʘ 

 

q = Q0 / Q1               (8) 

 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ɹʦʣʴʰʘʢʦʚ ɺ.ɸ. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʛʠʜʨʘʚʣʠʢʝ. ï ʂ. : ɺʠʱʘ ʰʢʦʣʘ, 1977 

ï 280 ʩ. 
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ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʇɸʈɸʄɽʊʈɯɺ ʉʊɽʅɼʋ ɼʃʗ ɺʀʇʈʆɹʋɺɸʅʅʗ 

ɼʀʉʂʆɺʀʍ ʌɯʃʔʊʈɯɺ ɼʃʗ ʆʏʀʑɽʅʅʗ ɺʆɼʀ 
 

ʂʨʠʚʦʱʴʦʢʦʚʘ ʖ.ʄ. 22 ʄɹɸɯɿ 

ʂʝʨʽʚʥʠʢ ʂʘʨʘʻʚ ʆ.ɻ. ʜ.ʪ.ʥ., ʩ.ʥ.ʩ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ. 

 

ɸʥʦʪʘʮʽʷ ï ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʥʩʪʨʫʢʮʽʶ ʩʪʝʥʜʫ ʜʣʷ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʠʩʢʦʚʠʭ ʬʽʣʴʪʨʽʚ ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʦʜʠ. 
 

ʅʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʘ ʢʦʤʧʘʥʽʾ çʈʆʉʊɸè (ʅɺʂ çʈʆʉʊɸè) ʟ 2004 ʨʦʢʫ 

ʧʦʯʘʣʘ ʢʦʤʧʣʝʢʪʫʚʘʪʠ ʩʠʩʪʝʤʠ ʢʨʘʧʣʠʥʥʦʛʦ ʟʨʦʰʫʚʘʥʥʷ ʛʨʘʚʽʡʥʠʤʠ 

ʬʽʣʴʪʨʘʤʠ ʚʣʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʘ ʚ ʜʘʥʠʡ ʯʘʩ ʻ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʮʴʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʙʘʛʘʪʴʦʭ ʚʽʪʯʠʟʥʷʥʠʭ ʢʦʤʧʘʥʽʡ ʽ ʟʘʢʦʨʜʦʥʥʠʭ 

ʜʠʩʪʨʠʙ'ʶʪʦʨʽʚ.  

ʅʘ ʙʘʟʽ ʛʨʘʚʽʡʥʠʭ ʬʽʣʴʪʨʽʚ (ʌɻ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʠʩʢʦʚʠʭ ʬʽʣʴʪʨʽʚ 

ʬ̔ʨʤʠ çAZUDè (ɯʩʧʘʥʽʷ) ʚʠʨʦʙʣʷʶʪʴʩʷ ʬʽʣʴʪʨʦʩʪʘʥʮʽʾ (ʌʉ) ʟ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʚʽʜ 6 ʤ
3
/ʛʦʜ. ʜʦ 240 ʤ

3
/ʛʦʜ. (ʨʠʩ.1, ʘ) [1]. ʊʘʢʦʞ ʚ ʅɺʂ 

çʈʆʉʊɸè ʥʘʣʘʛʦʜʞʝʥʦ ʚʠʨʦʙʥʠʮʪʚʦ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʠʭ ʜʠʩʢʦʚʠʭ ʌʉ ʟ 

ʬʽʣʴʪʨʘʤʠ ʬʽʨʤʠ çAZUDè ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʚʽʜ 60 ʤ
3
/ʛʦʜʽ ʜʦ 180 ʤ

3
/ʛʦʜ., ʷʢʽ 

ʚʠʢʣʶʯʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʣʴʪʨʽʚ ʌɻ ʫ ʩʠʩʪʝʤʘʭ ʢʨʘʧʣʠʥʥʦʛʦ 

ʟʨʦʰʫʚʘʥʥʷ (ʨʠʩ.,ʙ). ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʌʉ ʝʢʦʥʦʤʽʯʥʦ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦ 

ʚʠʧʨʘʚʜʘʥʝ ʥʘ ʩʠʩʪʝʤʘʭ ʧʦʣʠʚʫ ʟ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷʤ ʧʦʥʘʜ 100 ʤ
3
/ʛʦʜ. 

 
ʈʠʩʫʥʦʢ 1 ï ʌʽʣʴʪʨʦʩʪʘʥʮʽʽ ʅɺʂ çʈʆʉʊɸè ʟ ʬʽʣʴʪʨʘʤʠ 

AZUDHELIX : 

 ʘ) ï ʌʉ-160; ʙ) ï ʌʉ-180ʇɸ. 

 

ʌʽʣʴʪʨʦʩʪʘʥʮʽʾ ʚʠʢʦʥʫʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʪʨʴʦʭ ʯʘʩʪʠʥ: 

- ʬʽʣʴʪʨʫʚʘʥʥʷ ʥʘ ʛʨʘʚʽʡʥʦʤʫ ʬʽʣʴʪʨʽ; 

- ʬʽʣʴʪʨʫʚʘʥʥʷ ʥʘ ʜʠʩʢʦʚʠʭ ʬʽʣʴʪʨʘʭ; 

- ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʪʘ ʧʝʩʪʠʮʠʜʽʚ. 
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ʌʽʣʴʪʨʫʚʘʥʥʷ ʥʘ ʜʠʩʢʦʚʠʭ ʬʽʣʴʪʨʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ 

ʚʦʜʠ ʯʝʨʝʟ ʢʘʨʪʨʠʜʞ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʠʬʣʝʥʠʭ ʧʣʘʩʪʠʢʦʚʠʭ ʢʽʣʝʮʴ, 

ʩʪʠʩʥʫʪʠʭ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʤʽʞ ʥʠʤʠ ʫʪʚʦʨʶʶʪʴʩʷ ʱʽʣʠʥʠ ʚʽʜ 20 ʤʢʤ ʜʦ 

200 ʤʢʤ. ɼʦʤʽʰʢʠ ʨʦʟʤʽʨʦʤ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ʨʦʟʤʽʨ ʧʝʚʥʦʾ ʱʽʣʠʥʠ, 

ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʢʘʨʪʨʠʜʞʘ ʽ ʚʠʜʘʣʷʶʪʴʩʷ ʧʨʠ ʡʦʛʦ ʧʨʦʤʠʚʘʥʥʽ. 

ʆʩʢʽʣʴʢʠ ʷʢʽʩʪʴ ʬʽʣʴʪʨʫʚʘʥʥʷ ʚʦʜʠ ʜʠʩʢʦʚʠʤʠ ʬʽʣʴʪʨʘʤʠ ʤʘʻ 

ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʟʨʦʰʫʚʘʥʥʷ, ʪʦ ʧʘʨʪʽʾ 

ʬʽʣʴʪʨʽʚ, ʷʢʽ ʟʘʢʫʧʘʶʪʴʩʷ ʫ ʬʽʨʤʠ çAZUDè ʧʦʚʠʥʥʽ ʧʽʜʣʷʛʘʪʠ ʚʠʙʽʨʢʦʚʦʤʫ 

ʢʦʥʪʨʦʣʶ. 

ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʚʠʙʽʨʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʟ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʨʦʙʦʪʠ 

ʬʽʣʴʪʨʽʚ ʥʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʩʪʝʥʜʫ, ʩʭʝʤʘ ʷʢʦʛʦ ʥʘʚʝʜʝʥʘ ʥʘ 

ʨʠʩ.2. 

 
1 ï ʻʤʥʽʩʪʴ ʩʠʩʪʝʤʠ ʚʚʝʜʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʯʘ; 2 ï ʥʘʩʦʩ ʩʠʩʪʝʤʠ 

ʚʚʝʜʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʯʘ; 3 ï ʥʘʩʦʩ ʥʦʤʽʥʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ; 4 ï 

ʧʨʦʙʦʚʽʜʙʽʨʥʠʡ ʢʣʘʧʘʥ; 5 ï ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʤʘʥʦʤʝʪʨʠ; 6 ï ʧʨʠʩʪʨʽʡ 

ʜʣʷ ʚʽʜʙʦʨʫ ʧʨʦʙ; 7 ï ʧʽʜʜʦʩʣʽʜʥʠʡ ʬʽʣʴʪʨ; 8 ï ʚʠʪʨʘʪʦʤʽʨ; 9 ï ʬʽʣʴʪʨ 

ʜʦʜʘʪʢʦʚʦʛʦ ʦʯʠʱʝʥʥʷ; 10 ï ʻʤʥʽʩʪʴ ʟ ʚʦʜʦʶ. 

ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʩʪʝʥʜʫ ʜʣʷ ʪʝʩʪʫ ʜʠʩʢʦʚʦʛʦ ʬʽʣʴʪʨʫ. 

 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʩʪʝʥʜ ʟʘʙʝʟʧʝʯʫʻ ʪʝʩʪʫʚʘʥʥʷ ʬʽʣʴʪʨʽʚ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ: ʢʦʝʬʽʮʽʻʥʪ ʬʽʣʴʪʨʘʮʽʾ ɓ ʽ ʙʨʫʜʦʻʤʥʽʩʪʴ 

ʟʤʽʥʥʦʛʦ ʬʽʣʴʪʨʫʶʯʦʛʦ ʝʣʝʤʝʥʪʘ. ɼʘʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ 

ʤʝʪʦʜʠʢʦʶ ʚʠʧʨʦʙʫʚʘʥʴ, ʷʢʘ ʨʦʟʨʦʙʣʝʥʘ ʥʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʆʉʊ ʈ 50554 

[2]. 

ʊʘʢʠʤ ʯʠʥʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʩʪʝʥʜ ʟʘʙʝʟʧʝʯʫʻ ʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ 

ʨʝʞʠʤʽ ʟʜʽʡʩʥʝʥʥʷ ʦʮʽʥʢʠ ʷʢʽʩʪʴ ʨʦʙʦʪʠ ʜʠʩʢʦʚʠʭ ʬʽʣʴʪʨʽʚ, ʱʦ ʥʘʜʘʻ 

ʛʘʨʘʥʪʦʚʘʥʫ ʷʢʽʩʪʴ ʬʽʣʴʪʨʦʩʪʘʥʮʽʷʤ ʅɺʂ çʈʦʩʪʘè. 

ʃʽʪʝʨʘʪʫʨʘ 

1. ɼʠʩʢʦʚʳʝ ʬʠʣʴʪʨʳ AZUD ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʜʳ URL:  

https://azud-russia.ru/catalog/mehanicheskie-filtry/diskovye-filtry -azud/. 

2. ɻʆʉʊ ʈ 50554-93 ʇʨʦʤʳʰʣʝʥʥʘʷ ʯʠʩʪʦʪʘ. ʌʠʣʴʪʨʳ ʠ 

ʬʠʣʴʪʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ. ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ. ʄ.: ʀʇʂ ʀʟʜʘʪʝʣʴʩʪʚʦ 

ʩʪʘʥʜʘʨʪʦʚ, 1993. 19ʩ. URL: http://vsegost.com/Catalog/99/9965.shtml. 

https://azud-russia.ru/catalog/mehanicheskie-filtry/diskovye-filtry-azud/
http://vsegost.com/Catalog/99/9965.shtml
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ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʊɽʍʅʆʃʆɻɯɰ ɺʅɽʉɽʅʅʗ 

ʄɯʅɽʈɸʃʔʅʀʍ ɼʆɹʈʀɺ ʄɸʐʀʅʆʖ ʄɺɼ-0,5 

 

ʊʝʨʥʦʚʩʴʢʠʡ ʄ.ɺ. 22 ʄɹ ɸɯ ɿ 

ʂʝʨʽʚʥʠʢ ɼʷʜʷ ɺ.ʄ., ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʜʽʘʤʝʪʨʘ ʜʠʩʢʘ 

ʨʦʟʢʠʜʘʯʘ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʜʥʘʢʦʚʦʾ ʰʠʨʠʥʠ 

ʟʘʭʚʘʪʫ ʧʨʠ ʨʦʙʦʪʽ ʚ ʘʛʨʝʛʘʪʽ ʟ ʜʠʩʢʦʚʠʤ ʣʫʱʠʣʴʥʠʢʦʤ ʃɼɻ-5ɸ. 

 

ʇʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ  ʧʨʠ ʫʤʦʚʽ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʘ ʪʘʢʦʞ ʭʽʤʽʯʥʠʭ ʤʝʣʽʦʨʘʥʪʽʚ. ʋ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ʱʦʜʦ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

ʧʽʩʣʷ ʚʥʝʩʝʥʥʷ ʾʭ ʪʨʝʙʘ ʟʘʛʦʨʥʫʪʠ ʫ ˇʨʫʥʪ ʥʝ ʧʽʟʥʽʰʝ 12 ʛʦʜʠʥ [1]. ʅʘ 

ʧʨʘʢʪʠʮʽ ʮʝʡ ʪʝʨʤʽʥ ʥʝ ʟʘʚʞʜʠ ʚʠʢʦʥʫʻʪʴʩʷ. 

ʄʝʪʘ: ʫʜʦʩʢʦʥʘʣʠʪʠ ʪʝʭʥʦʣʦʛʽʶ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

ʤʘʰʠʥʦʶ ʄɺɼ-0,5 ʟ ʦʜʥʦʯʘʩʥʠʤ ʟʘʛʦʨʪʘʥʥʷʤ ʜʦʙʨʠʚ ʫ ˇʨʫʥʪ. 

ɺʨʘʭʦʚʫʶʯʠ ʥʘʷʚʥʽʩʪʴ ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʜʠʩʢʦʚʦʛʦ ʛʽʜʨʦʬʽʢʦʚʘʥʦʛʦ 

ʣʫʱʠʣʴʥʠʢʘ ʃɼɻ-5ɸ ʘʛʨʝʛʘʪ ʤʘʻ ʪʘʢʠʡ ʩʢʣʘʜ (ʨʠʩ.1): 

-  ʪʨʘʢʪʦʨ ʄʊɿ-82; 

- ʤʘʰʠʥʘ ʜʣʷ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʄɺɼ-0,5, ʷʢʘ 

ʥʘʯ̔ʧʣʷʻʪʴʩʷ ʥʘ ʪʨʘʢʪʦʨ ʩʧʝʨʝʜʫ; 

- ʜʠʩʢʦʚʠʡ ʣʫʱʠʣʴʥʠʢ ʃɼɻ-5ɸ, ʷʢʠʡ ʧʨʠʯʽʧʣʷʻʪʴʩʷ ʥʘ ʪʨʘʢʪʦʨ ʟʟʘʜʫ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʘʛʨʝʛʘʪʫ ʜʣʷ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʟ ʦʜʥʦʯʘʩʥʠʤ ʟʘʛʦʨʪʘʥʥʷʤ ʾʭ ʫ ˇʨʫʥʪ. 
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ʊʘʢʠʡ ʘʛʨʝʛʘʪ ʜʦʟʚʦʣʠʪʴ ʦʜʥʦʯʘʩʥʦ ʚʥʦʩʠʪʠ ʜʦʙʨʠʚʘ ʽ ʟʘʛʦʨʪʘʪʠ ʾʭ ʫ 

ˇʨʫʥʪ. ɸʣʝ ʜʣʷ ʩʠʥʭʨʦʥʥʦʾ ʨʦʙʦʪʠ ʤʘʰʠʥ ʜʣʷ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʽ 

ʣʫʱʠʣʴʥʠʢʘ ʪʨʝʙʘ ʱʦʙ ʨʦʙʦʯʘ ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ ʫ ʦʙʦʭ ʤʘʰʠʥ ʟʙʽʛʘʣʘʩʴ. 

ɺʦʥʘ ʜʦʨʽʚʥʶʻ 5 ʤ.  

ʇʨʠ ʨʦʙʦʪʽ ʤʘʰʠʥʠ ʜʣʷ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʟ ʚʽʜʮʝʥʪʨʦʚʠʤ ʜʠʩʢʦʤ 

ʜʦʙʨʠʚʘ ʩʭʦʜʷʪʴ ʟ ʜʠʩʢʫ ʫ ʚʠʛʣʷʜʽ ʩʝʢʪʦʨʘ. ɿʚôʷʟʦʢ ʤʽʞ ʜʘʣʴʥʽʩʪʶ ʧʦʣʴʦʪʫ 

ʯʘʩʪʢʠ ʽ ʢʫʪʦʤ ʩʝʢʪʦʨʫ ʨʦʟʩʽʚʫ ʜʦʙʨʠʚ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʨʦʙʦʯʦʾ ʰʠʨʠʥʠ 

ʟʘʭʚʘʪʫ 5 ʤ ʧʦʢʘʟʘʥʠʡ ʥʘ ʛʨʘʬʽʢʫ  (ʨʠʩ. 2). ʏʠʤ ʤʝʥʰʠʡ ʢʫʪ ʩʝʢʪʦʨʫ 

ʨʦʟʩʽʚʫ ʜʦʙʨʠʚ, ʪʠʤ ʙʽʣʴʰʘ ʜʘʣʴʥʽʩʪʴ ʧʦʣʴʦʪʫ ʯʘʩʪʦʢ ʧʦʪʨʝʙʫʻʪʴʩʷ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʯʦʾ ʰʠʨʠʥʠ ʟʘʭʚʘʪʫ 5 ʤ. 

 
ʈʠʩʫʥʦʢ 2 ï ɿʚôʷʟʦʢ ʤʽʞ ʜʘʣʴʥʽʩʪʶ ʧʦʣʴʦʪʫ ʯʘʩʪʢʠ ʽ ʢʫʪʦʤ ʩʝʢʪʦʨʫ 

ʨʦʟʩʽʚʫ ʜʦʙʨʠʚ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʨʦʙʦʯʦʾ ʰʠʨʠʥʠ ʟʘʭʚʘʪʫ 5 ʤ.  

 

ɼʘʣʴʥʽʩʪʴ ʧʦʣʴʦʪʫ ʯʘʩʪʢʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʘʣʝ 

ʥʘʡʛʦʣʦʚʥʽʰʽ ʬʘʢʪʦʨʠ, ʪʦ ʮʝ ʘʙʩʦʣʶʪʥʘ ʰʚʠʜʢʽʩʪʴ ʩʭʦʜʫ ʯʘʩʪʢʠ ʟ ʜʠʩʢʫ ʽ 

ʢʦʝʬʽʮʽʻʥʪ ʧʘʨʫʩʥʦʩʪʽ ʯʘʩʪʢʠ. ʊʘʢ, ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʜʘʣʴʥʦʩʪʽ ʧʦʣʴʦʪʫ 6 ʤ 

ʜʣʷ ʩʫʧʝʨʬʦʩʬʘʪʫ ʜʦʩʪʘʪʥʴʦ ʘʙʩʦʣʶʪʥʦʾ ʰʚʠʜʢʦʩʪʽ ʩʭʦʜʫ ʟ ʜʠʩʢʫ 22 ʤ/ʩ, ʘ 

ʜʣʷ ʩʝʯʦʚʠʥʠ ʪʨʝʙʘ 34 ʤ/ʩ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʘʙʩʦʣʶʪʥʦʾ ʰʚʠʜʢʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, 

22 ʤ/ʩ ʜʣʷ ʩʫʧʝʨʬʦʩʬʘʪʫ, ʘʙʦ 34 ʤ/ʩ ʜʣʷ ʩʝʯʦʚʠʥʠ, ʟʘʜʘʚʰʠʩʴ ʤʽʩʮʝʤ 

ʧʦʜʘʯʽ ʯʘʩʪʢʠ ʥʘ ʜʠʩʢ, ʚʠʟʥʘʯʘʻʤʦ ʜʽʘʤʝʪʨ ʜʠʩʢʘ, ʧʨʠ ʷʢʦʤʫ ʯʘʩʪʢʘ ʥʘʙʫʚʘʻ 

ʥʝʦʙʭʽʜʥʫ ʰʚʠʜʢʽʩʪʴ. ʏʠʤ ʙʽʣʴʰʠʡ ʜʽʘʤʝʪʨ ʜʠʩʢʘ ʙʫʜʝ ʧʨʠʡʥʷʪʠʡ, ʪʠʤ 

ʙʽʣʴʰʘ ʙʫʜʝ ʘʙʩʦʣʶʪʥʘ ʰʚʠʜʢʽʩʪʴ ʩʭʦʜʫ ʯʘʩʪʢʠ ʟ ʜʠʩʢʫ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʪʘ ʤʝʣʽʦʨʘʪʠʚʥʽ ʤʘʰʠʥʠ: ʇʽʜʨʫʯʥʠʢ / ɼ.ɻ. 

ɺʦʡʪʶʢ, ɺ.ʆ. ɼʫʙʨʦʚʽʥ, ʊ.ɼ. ɯʱʝʥʢʦ ʪʘ ʽʥ.;ɿʘ ʨʝʜ. ɼ.ɻ. ɺʦʡʪʶʢʘ. ï ʂ.: 

ɺʠʱʘ ʦʩʚʽʪʘ, 2004. ï 544ʩ.; ʽʣ. 
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ʆɹɻʈʋʅʊʋɺɸʅʅʗ ʆʉʅʆɺʅʀʍ ʇɸʈɸʄɽʊʈɯɺ ʉʀʉʊɽʄʀ 

ɿʈʆʐɽʅʅʗ  ʈʆɿʉɸɼʅʀʂɸ ʇʃʆɼʆɺʀʍ ʂʋʃʔʊʋʈ 

 

ʊʨʠʩʪʘʥ ʈ.ɺ., 23 ʄɹ ɸɯ 

ʂʝʨʽʚʥʠʢ ʄʘʪʢʦʚʩʴʢʠʡ ʆ.ɯ., ʢ.ʪ.ʥ. 
 

 ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʥʦʪʘʮʽʷ - ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʫ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʨʦʟʩʘʜʥʠʢʘ ʧʣʦʜʦʚʠʭ ʢʫʣʴʪʫʨ. 

 

ɻʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ï ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʦʩʣʠʥʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʪʘʥʫ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ ʚ ʡʦʛʦ ʢʦʨʝʥʝʚʦʤʫ ʰʘʨʽ ʥʘ 

ʚʩʴʦʤʫ ʧʨʦʪʷʟʽ ʡʦʛʦ ʨʦʟʚʠʪʢʫ [1]. ɿʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʚʦʣʦʛʦʩʪʽ 

ˇʨʫʥʪʫ ʫ ʨʦʟʩʘʜʥʠʢʫ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ ʣʠʰʝ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʙʫʜʝ ʟʜʘʪʥʘ ʟʘʧʦʚʥʠʪʠ ʥʘ ʟʘʜʘʥʽʡ 

ʜʣʷ ʨʦʙʦʪʠ ʧʣʦʱʽ ʧʦʣʷ ʩʫʤʘʨʥʽ ʚʪʨʘʪʠ ʚʦʣʦʛʠ ʩʘʜʞʘʥʮʷʤʠ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ  ʨʦʟʨʘʭʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʝʢʪʥʠʭ 

ʨʝʞʠʤʽʚ ʟʨʦʰʝʥʥʷ ʩʠʩʪʝʤʠ ʢʨʘʧʣʠʥʥʦʛʦ ʟʨʦʰʝʥʥʷ: ʟʨʦʰʫʚʘʣʴʥʦʾ ʪʘ 

ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ, ʪʨʠʚʘʣʽʩʪʴ ʤʽʞ ʧʦʣʠʚʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʆʙʛʨʫʥʥʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʜʣʷ ʨʦʟʩʘʜʥʠʢʘ ʧʣʦʱʦʶ 10,5 ʛʘ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ: ʟʨʦʰʫʚʘʣʴʥʘ ʩʢʣʘʣʘ ï 644468.34 ʤ
3
/ʛʘ ; ʧʦʣʠʚʥʘ 

ʥʦʨʤʘ ʙʨʫʪʪʦ ʜʦʨʽʚʥʶʻ 5052,6 ʤ
3
/ʛʘ;  ʪʨʠʚʘʣʽʩʪʴ ʤʽʞʧʦʣʠʚʥʦʛʦ ʧʝʨʽʦʜʫ 

ʜʦʨʽʚʥʶʻ 3,6 ʜʽʙ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʩʠʩʪʝʤʠ 

ʟʨʦʰʝʥʥʷ ʚʠʟʥʘʯʝʥʘ ʢʽʣʴʢʽʩʪʴ ʙʣʦʢʽʚ ʟʨʦʰʝʥʥʷ, ʷʢʘ ʩʢʣʘʣʘ 4 ʙʣʦʢʘ ʜʦ 

ʩʢʣʘʜʫ ʢʦʞʥʦʛʦ ʨʦʟʨʘʭʦʚʘʥʽ ʧʦʣʠʚʥʽ ʤʦʜʫʣʽ ʟ ʢʽʣʴʢʽʩʪʶ 2. ʉʝʨʝʜʥʷ ʧʣʦʱʘ 

ʙʣʦʢʘ ʟʨʦʰʫʚʘʥʥʷ ʩʢʣʘʣʘ 2,6 ʛʘ. ɺʠʪʨʘʪʠ ʚʦʜʦʧʦʜʘʚʘʥʥʷ ʩʢʣʘʣʠ 0,006 ʤ
3
/ʩ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ  ʛʽʜʨʘʚʣʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʤʝʨʝʞʽ 

ʚʠʟʥʘʯʝʥʦ ʜʽʘʤʝʪʨ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʫ ʪʘ ʧʨʠʡʥʷʪʦ ʥʘʡʙʣʠʞʯʠʡ 

ʩʪʘʥʜʘʨʪʥʠʡ ʜʽʘʤʝʪʨ ʪʨʫʙʦʧʨʦʚʦʜʫ dʩʪ= 90 ʤʤ ʟ ʤʘʪʝʨʽʘʣʫ 

ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜʫ. ɺʠʪʨʘʪʘ ʚʦʜʠ ʫ ʛʦʣʦʚʽ ʧʦʣʠʚʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩʢʣʘʣʠ 

Qʧʦʣ = 0,000024 ʤ
3
/c. ʈʦʟʨʘʭʦʚʘʥʦ ʢʽʣʴʢʦʩʪʽ ʟʨʦʰʫʚʘʣʴʥʦʾ ʪʨʫʙʢʠ ʟʘ 

ʜʦʚʞʠʥʦʶ, ʷʢʘ ʩʢʣʘʣʘ  21000 ʤ. 

ʈʦʟʨʦʙʣʝʥʦ ʢʦʥʩʪʨʫʢʮʽʶ ʩʠʩʪʝʤʠ ʢʨʘʧʣʠʥʥʦʛʦ ʟʨʦʰʝʥʥʷ, 

ʨʦʟʨʘʭʦʚʘʥʦ ʝʣʝʤʝʥʪʠ ʨʝʞʠʤʫ ʟʨʦʰʝʥʥʷ ï ʧʦʣʠʚʥʘ ʥʦʨʤʘ 116 ʤ
3
/ʛʘ, 

ʤʽʞʧʦʣʠʚʥʠʡ ʧʝʨʽʦʜ ï 3,6 ʜʽʙ, ʟʨʦʰʫʚʘʣʴʥʘ ʥʦʨʤʘ 2060 ʤ3/ʛʘ, ʨʽʯʥʘ 

ʧʦʪʨʝʙʘ ʫ ʟʨʦʰʝʥʥʽ ʷʙʣʫʥʽ ʥʘ ʧʣʦʱʽ ʧʽʜ ʥʘʩʘʜʞʝʥʥʷʤʠ 10,48 ʛʘ ʙʫʜʝ 

ʩʪʘʥʦʚʠʪʠ 39504 ʤ
3
. 
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ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʩʭʝʤʫ ʩʠʩʪʝʤʠ 

ʢʨʘʧʣʠʥʥʦʛʦ ʟʨʦʰʝʥʥʷ, ʷʢʘ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʩʠʩʪʝʤʠ ʢʨʘʧʣʠʥʥʦʛʦ ʟʨʦʰʝʥʥʷ ʜʽʣʷʥʢʠ 

ʨʦʟʩʘʜʥʠʢʘ ʧʣʦʜʦʚʠʭ ʢʫʣʴʪʫʨ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

            1. ʈʦʤʘʱʝʥʢʦ ʄ.ɯ., ɼʦʮʝʥʢʦ ɺ.ɯ., ʆʥʦʧʨʽʻʥʢʦ ɼ.ʄ., ʐʝʚʝʣʻʚ ʆ.ɯ 

ʉʠʩʪʝʤʠ ʢʨʘʧʣʠʥʥʦʛʦ ʟʨʦʰʝʥʥʷ: ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ / ɿʘ ʨʝʜ. ʘʢʘʜʝʤʽʢʘ 

ʋɸɸʅ ʄ.ɯ. ʈʦʤʘʱʝʥʢʘ. -ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ: , ʆʆʆ ʇʂʌ Ăʆʢʩʘʤʠʪ-ʪʝʢʩʪò, 

2007 ï 175 ʩ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 85 

ɺʀɿʅɸʏɽʅʅʗ  ʉʊɸɹɯʃʔʅʆʉʊɯ ʇʈʆʎɽʉʋ ʈʆɹʆʊʀ ʇʈʀʉʊʈʆʖ 

ɼʃʗ ʆʈɯɭʅʊʋɺɸʅʅʗ ʇɯɼʑɽʇ ʇʈʀ ɰʍ ʉɸɼɯʅʅɯ ɺ ɹʆʈʆɿʅʋ 

 

ʌʝʜʦʨʝʥʢʦ ʆ.ɺ. 22ʄɹ ɸɯ ɿ 

ʂʝʨʽʚʥʠʢ ʏʠʞʠʢʦʚ ɯ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʫ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ ʜʣʷ ʦʨʽʻʥʪʫʚʘʥʥʷ ʧʽʜʱʝʧ ʧʣʦʜʦʚʠʭ 

ʢʫʣʴʪʫʨ ʚ ʙʦʨʦʟʥʫ ʧʨʠ ʾʭ ʩʘʜʽʥʥʽ ʜʠʩʢʦʚʠʤ ʘʧʘʨʘʪʦʤ. 

 

ʇʨʠʩʪʨʽʡ ʜʣʷ ʦʨʽʻʥʪʫʚʘʥʥʷ ʧʽʜʱʝʧ ʚ ʙʦʨʦʟʥʫ ï ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʝʣʝʤʝʥʪ ʢʦʥʩʪʨʫʢʮʽʾ ʩʘʜʠʣʴʥʦʛʦ ʘʧʘʨʘʪʫ ʜʠʩʢʦʚʦʛʦ ʪʠʧʫ ʜʣʷ ʩʘʜʽʥʥʷ 

ʧʽʜʱʝʧ ʧʣʦʜʦʚʠʭ ʢʫʣʴʪʫʨ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʪʘʢʠʡ ʧʦʢʘʟʥʠʢ ʷʢʦʩʪʽ 

ʚʠʩʘʜʞʝʥʠʭ ʧʽʜʱʝʧ, ʷʢ ʚʽʜʭʠʣʝʥʥʷ ʚʠʩʘʜʞʝʥʠʭ ʧʽʜʱʝʧ ʚʽʜ ʚʝʨʪʠʢʘʣʴʥʦʾ ʚʽʩʽ, 

ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ, ʟʛʽʜʥʦ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ ʥʝ ʧʦʚʠʥʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ 10Á [1]. 

 ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʟʫʩʠʣʣʷ ʪʠʩʢʫ ʧʨʫʞʠʥʠ 

ʧʨʠʩʪʨʦʶ ʜʣʷ ʦʨʽʻʥʪʫʚʘʥʥʷ ʥʘ ʧʽʜʱʝʧʠ, ʧʨʠ ʷʢʦʤʫ ʟʘʙʝʟʧʝʯʠʪʴʩʷ ʥʘʡʚʠʱʘ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʦʮʝʩʫ ʡʦʛʦ ʨʦʙʦʪʠ ʪʘ ʥʘʡʤʝʥʰʝ ʪʨʘʚʤʫʚʘʥʥʷ ʪʢʘʥʠʥ ʢʦʨʠ 

ʧʽʜʱʝʧ. 

ɼʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʩʪʝʥʜʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʨʦʙʦʪʠ 

ʧʨʠʩʪʨʦʶ ʜʣʷ ʦʨʽʻʥʪʫʚʘʥʥʷ ʧʽʜʱʝʧ ʚ ʙʦʨʦʟʥʫ, ʱʦ ʨʦʟʤʽʱʝʥʠʡ ʚ 

ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥʠ ʊɼɸʊʋ (ʨʠʩ.1). 

 
1 ï ʩʦʰʥʠʢ; 2 ï ʜʠʩʢ; 3 ï ʬʽʢʩʘʪʦʨʠ ʢʦʧʽʨʫ; 4 ï ʧʨʠʩʪʨʽʡ ʜʣʷ 

ʦʨʽʻʥʪʫʚʘʥʥʷ;   5 ï ʢʦʧʽʨ; 6 ï ʟʘʭʚʘʪ; 7 ï ʫʧʦʨʠ; 8 ï ʨʝʜʫʢʪʦʨ;                             

9 ï ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ; 10 ï ʜʽʦʜʥʠʡ ʤʽʩʪ;                                  

11 ï ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨ (ʃɸʊʈ); 12 ï ʣʘʥʮʶʛʦʚʘ ʧʝʨʝʜʘʯʘ. 

ʈʠʩʫʥʦʢ 1 ï ʉʪʝʥʜ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ ʜʣʷ 

ʦʨʽʻʥʪʫʚʘʥʥʷ ʧʽʜʱʝʧ ʚ ʙʦʨʦʟʥʫ. 

ʉʪʝʥʜ (ʨʠʩ.1) ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʘʜʠʣʴʥʦʛʦ ʘʧʘʨʘʪʘ, ʷʢʠʡ ʚʠʢʦʥʘʥʠʡ ʫ 
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ʚʠʛʣʷʜʽ ʩʫʮʽʣʴʥʦʛʦ ʜʠʩʢʘ 2, ʥʘ ʷʢʦʤʫ ʟ ʦʙʦʭ ʩʪʦʨʽʥ ʫ ʰʘʭʦʚʦʤʫ ʧʦʨʷʜʢʫ 

ʟʤʦʥʪʦʚʘʥʽ ʧʦ ʜʝʩʷʪʴ ʟʘʭʚʘʪʽʚ 6. ɼʣʷ ʟʘʢʨʠʪʪʷ ʪʘ ʚʽʜʢʨʠʪʪʷ ʟʘʭʚʘʪʽʚ 6 ʟ ʦʙʦʭ 

ʩʪʦʨʽʥ ʜʠʩʢʘ ʚʩʪʘʥʦʚʣʝʥʽ ʢʦʧʽʨʠ 5. ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʫʪʘ ʬʽʢʩʘʮʽʾ ʧʽʜʱʝʧʠ 

ʚ ʟʘʭʚʘʪʘʭ 6 ʚʽʜʥʦʩʥʦ ʨʘʜʽʫʩʘ ʜʠʩʢʘ 2, ʥʘ ʜʠʩʢʫ ʙʽʣʷ ʢʦʞʥʦʛʦ ʟʘʭʚʘʪʘ 

ʚʩʪʘʥʦʚʣʝʥʽ  ʫʧʦʨʠ 7 ʫ ʚʠʛʣʷʜʽ ʩʪʘʣʝʚʠʭ ʧʨʫʪʢʽʚ ʜʽʘʤʝʪʨʦʤ 4 ʤʤ ʪʘ 

ʚʠʩʦʪʦʶ 6 ʤʤ. ʅʘ ʢʦʧʽʨʽ 5 ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʦʨʽʻʥʪʫʚʘʥʥʷ 4, ʷʢʠʡ 

ʜʦʚʦʜʠʪʴ ʧʽʜʱʝʧʠ ʜʦ ʫʧʦʨʽʚ 7. 

ʉʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʮʝʩʫ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ ʟʘʣʝʞʘʣʘ ʚʽʜ ʩʠʣʠ ʪʠʩʢʫ 

ʧʨʫʞʠʥʠ ʽ ʚʠʟʥʘʯʘʣʘʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʽʜʱʝʧ, ʷʢʠʭ 

ʟʦʨʽʻʥʪʫʚʘʚ ʜʦ ʟʘʜʘʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʧʨʠʩʪʨʽʡ ʫ ʟʘʭʚʘʪʽ, ʜʦ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʧʽʜʱʝʧ, ʷʢʽ ʧʨʦʡʰʣʠ ʯʝʨʝʟ ʧʨʠʩʪʨʽʡ. 

ɼʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠʩʷ ʟ ʧʽʜʱʝʧʘʤʠ ʷʙʣʫʥʽ ʄ9 ʪʘ ʜʠʢʦʾ ʯʝʨʝʰʥʽ 

ʟʘʛʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ 20 ʰʪʫʢ ʢʦʞʥʦʛʦ ʚʠʜʫ, ʜʽʘʤʝʪʨʘʤʠ ʚʽʜ  4 ʤʤ ʜʦ 14 ʤʤ 

ʧʨʠ ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʜʠʩʢʘ  ɤ = 0,276 ʩ
-1
, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʩʘʜʠʣʴʥʦʾ ʤʘʰʠʥʠ Vʄ = 0,14 ʤ/ʩ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʽʚ ʦʪʨʠʤʘʥʦ ʟʘʣʝʞʥʦʩʪʽ, ʱʦ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ.2-3. 

  
ʈʠʩʫʥʦʢ 2 ï ɿʘʣʝʞʥʽʩʪʴ 

ʛʣʠʙʠʥʠ ʪʨʘʚʤʫʚʘʥʥʷ ʪʢʘʥʠʥ ʧʽʜʱʝʧ 

h ʚʽʜ ʩʠʣʠ ʪʠʩʢʫ ʧʨʫʞʠʥʠ N3 

ʧʨʠʩʪʨʦʶ ʜʣʷ ʦʨʽʻʥʪʫʚʘʥʥʷ ʧʽʜʱʝʧ ʚ 

ʙʦʨʦʟʥʫ. 

ʈʠʩʫʥʦʢ 3 ï ɿʘʣʝʞʥʽʩʪʴ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʨʦʙʦʪʠ S ʧʨʠʩʪʨʦʶ ʜʣʷ 

ʦʨʽʻʥʪʫʚʘʥʥʷ ʧʽʜʱʝʧ ʚ ʙʦʨʦʟʥʫ ʚʽʜ 

ʩʠʣʠ ʪʠʩʢʫ ʡʦʛʦ ʧʨʫʞʠʥʠ N3. 

 

ɸʥʘʣʽʟ ʛʨʘʬʽʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ (ʨʠʩ.2-3) ʧʦʢʘʟʫʻ, ʱʦ ʜʽʘʧʘʟʦʥ 

ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʩʠʣʠ ʪʠʩʢʫ ʧʨʫʞʠʥʠ ʧʨʠʩʪʨʦʶ ʥʘ ʧʽʜʱʝʧʠ 

ʟʥʘʭʦʜʠʪʠʤʝʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 20 ʜʦ 30 ʅ. ʇʨʠ ʮʠʭ ʟʥʘʯʝʥʥʷʭ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʧʨʦʮʝʩʫ ʨʦʙʦʪʠ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʽʚʥʽ 96-97%, ʛʣʠʙʠʥʘ ʪʨʘʚʤʫʚʘʥʥʷ ʢʦʨʠ 

ʧʽʜɦʝʧ ʥʝ ʧʝʨʝʚʠʱʫʻ  350 ʤʢʤ, ʱʦ ʥʝ ʟʘʚʜʘʻ ʩʫʪʪʻʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʦʚʽʜʥʽ 

ʩʫʜʠʥʠ.  

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʏʠʞʠʢʦʚ ɯ.ʆ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘʩʦʙʽʚ ʤʝʭʘʥʽʟʘʮʽʾ ʜʣʷ ʩʘʜʽʥʥʷ 

ʧʽʜʱʝʧ ʧʣʦʜʦʚʠʭ ʢʫʣʴʪʫʨ / ɯ.ʆ ʏʠʞʠʢʦʚ // ʇʨʘʮʽ ʊɼɸʊʋ. - ʄʝʣʽʪʦʧʦʣʴ, 

2009. -  ɺʠʧ.9, ʪ.3. - ʉ. 59-64. 
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ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʊɽʍʅʆʃʆɻɯɰ ɺʅɽʉɽʅʅʗ  

ʄɯʅɽʈɸʃʔʅʀʍ ɼʆɹʈʀɺ ʄɸʐʀʅʆʖ ʄɺɼ-0,5ɸɻ 

 

ʐʧʦʥʘʨʩʴʢʠʡ ɯ.ɺ. 22 ʄɹ ɸɯ ɿ 

ʂʝʨʽʚʥʠʢ ɼʷʜʷ ɺ.ʄ., ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʥʘʜʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟ 

ʦʜʥʦʯʘʩʥʠʤ ʟʘʛʦʨʪʘʥʥʷʤ ʾʭ ʫ ˇʨʫʥʪ ʽ ʥʘʚʝʜʝʥʘ ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ. 

 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʨʦʢʽʚ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʩʧʦʩʦʙʠ 

ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ. ʆʜʥʘ ʽʟ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ʧʝʨʝʜʙʘʯʘʻ ʦʙʦʚôʷʟʢʦʚʝ 

ʟʘʛʦʨʪʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ˇʨʫʥʪ ʥʝ ʧʽʟʥʽʰʝ 12 ʛʦʜʠʥ [1]. ʎʝʡ ʩʪʨʦʢ 

ʥʝ ʟʘʚʞʜʠ ʚʠʪʨʠʤʫʻʪʴʩʷ. 

ʄʝʪʘ: ʩʢʣʘʩʪʠ ʘʛʨʝʛʘʪ, ʷʢʠʡ ʙʠ ʚʥʦʩʠʚ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ 

ʤʘʰʠʥʦʶ ʄɺɼ-0,5ɸɻ ʽ ʦʜʥʦʯʘʩʥʦ ʟʘʛʦʨʪʘʚ ʾʭ ʫ ˇʨʫʥʪ. 

ɺʨʘʭʦʚʫʶʯʠ ʥʘʷʚʥʽʩʪʴ ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ˇʨʫʥʪʦʦʙʨʦʙʥʦʛʦ ʘʛʨʝʛʘʪʫ 

ʈɺʂ-5,4 ʩʢʣʘʜʘʻʤʦ ʘʛʨʝʛʘʪ ʟ ʪʘʢʠʭ ʦʜʠʥʠʮʴ (ʨʠʩ.1): 

- ʪʨʘʢʪʦʨ ʊ-150ʂ; 

- ʤʘʰʠʥʘ ʜʣʷ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʄɺɼ-0,5ɸɻ, ʷʢʘ 

ʥʘʯ̔ʧʣʷʻʪʴʩʷ ʥʘ ʪʨʘʢʪʦʨ ʩʧʝʨʝʜʫ; 

- ˇʨʫʥʪʦʦʙʨʦʙʥʠʡ ʘʛʨʝʛʘʪ ʈɺʂ-5,4, ʷʢʠʡ ʧʨʠʯʽʧʣʷʻʪʴʩʷ ʥʘ ʪʨʘʢʪʦʨ 

ʟʟʘʜʫ. 

 

 
 

 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʘʛʨʝʛʘʪʫ ʜʣʷ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ. 
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ʇʨʠ ʨʦʙʦʪʽ ʪʘʢʦʛʦ ʘʛʨʝʛʘʪʫ ʤʦʞʝ ʚʠʷʚʠʪʠʩʴ, ʱʦ ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ 

ʤʘʰʠʥʠ ʜʣʷ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʥʘ ʙʘʛʘʪʦ ʙʽʣʴʰʘ ʟʘ ʰʠʨʠʥʫ ʟʘʭʚʘʪʫ 

ˇʨʫʥʪʦʦʙʨʦʙʥʦʛʦ ʘʛʨʝʛʘʪʫ. ʊʦʤʫ ʪʨʝʙʘ ʚʠʟʥʘʯʠʪʠ ʧʘʨʘʤʝʪʨʠ ʚʽʜʮʝʥʪʨʦʚʦʛʦ 

ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ, ʱʦʙ ʨʦʙʦʯʘ ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ ʤʘʰʠʥʠ ʄɺɼ-0,5ɸɻ 

ʜʦʨʽʚʥʶʚʘʣʘ ʰʠʨʠʥʽ ʟʘʭʚʘʪʫ ʛʨʫʥʪʦʦʙʨʦʙʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʪʦʙʪʦ Bʈ = 5.4 ʤ. 

ʈʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ  ʨʦʟʢʠʜʘʯʘ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʜʘʣʴʥʦʩʪʽ ʧʦʣʴʦʪʫ ʯʘʩʪʦʢ ʽ ʢʫʪʘ ʩʝʢʪʦʨʫ ʨʦʟʩʽʚʫ ʜʦʙʨʠʚ. ʊʘʢ ʧʨʠ ʢʫʪʽ 

ʩʝʢʪʦʨʫ ʨʦʟʩʽʚʫ ʜʦʙʨʠʚ 40Á ʜʘʣʴʥʽʩʪʴ ʧʦʣʴʦʪʫ ʯʘʩʪʢʠ ʧʦʚʠʥʥʘ ʙʫʪʠ 9 ʤ, ʘ 

ʧʨʠ ʢʫʪʽ ʩʝʢʪʦʨʫ ʨʦʟʩʽʚʫ 67Á ʜʘʣʴʥʽʩʪʴ ʧʦʣʴʦʪʫ ʧʦʚʠʥʥʘ ʙʫʪʠ 5,5 ʤ. 

ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʜʘʣʴʥʦʩʪʽ ʧʦʣʴʦʪʫ ʯʘʩʪʢʠ ʪʨʝʙʘ ʱʦʙ 

ʯʘʩʪʢʘ ʤʘʣʘ ʧʝʚʥʫ ʘʙʩʦʣʶʪʥʫ ʰʚʠʜʢʽʩʪʴ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ 

ʧʘʨʫʩʥʦʩʪʽ ʯʘʩʪʢʠ (ʨʠʩ. 2). ʊʫʪ ʚʨʘʭʦʚʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʘʨʫʩʥʦʩʪʽ 

ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʩʫʧʝʨʬʦʩʬʘʪʫ kʧ = 0,115, ʩʝʯʦʚʠʥʠ  kʧ = 0,218 [2]. 

 
ʈʠʩʫʥʦʢ 2 ï ɿʘʣʝʞʥʽʩʪʴ ʜʘʣʴʥʦʩʪʽ ʧʦʣʴʦʪʫ ʯʘʩʪʢʠ ʚʽʜ ʘʙʩʦʣʶʪʥʦʾ 

ʰʚʠʜʢʦʩʪʽ ʩʭʦʜʫ ʾʾ ʟ ʜʠʩʢʫ. 

 

ʊʘʢ, ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʜʘʣʴʥʦʩʪʽ ʧʦʣʴʦʪʫ ʯʘʩʪʢʠ 5,5 ʤ ʪʨʝʙʘ ʱʦʙ 

ʘʙʩʦʣʶʪʥʘ ʰʚʠʜʢʽʩʪʴ ʯʘʩʪʢʠ ʩʫʧʝʨʬʦʩʬʘʪʫ ʧʨʠ ʩʭʦʜʽ ʾʾ ʟ ʜʠʩʢʫ ʙʫʣʘ 20 ʤ/ʩ, 

ʘ ʯʘʩʪʢʠ ʩʝʯʦʚʠʥʠ ï 28 ʤ/ʩ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʥʘʶʯʠ ʘʙʩʦʣʶʪʥʫ ʰʚʠʜʢʽʩʪʴ ʯʘʩʪʢʠ ʜʣʷ ʦʜʝʨʞʘʥʥʷ 

ʟʘʜʘʥʦʾ ʜʘʣʴʥʦʩʪʽ ʾʾ ʧʦʣʴʦʪʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʽʘʤʝʪʨ ʜʠʩʢʘ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʪʘ ʤʝʣʽʦʨʘʪʠʚʥʽ ʤʘʰʠʥʠ: ʇʽʜʨʫʯʥʠʢ / ɼ.ɻ. 

ɺʦʡʪʶʢ, ɺ.ʆ. ɼʫʙʨʦʚʽʥ, ʊ.ɼ. ɯʱʝʥʢʦ ʪʘ ʽʥ.;ɿʘ ʨʝʜ. ɼ.ɻ. ɺʦʡʪʶʢʘ. ï ʂ.: 

ɺʠʱʘ ʦʩʚʽʪʘ, 2004. ï 544ʩ.; ʽʣ. 

2. ɼʦʛʘʥʦʚʩʢʠʡ ʄ.ɻ. ʄʘʰʠʥʳ ʜʣʷ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ: 

ʂʦʥʩʪʨʫʢʮʠʠ, ʪʝʦʨʠʷ, ʨʘʩʯʝʪ ʠ ʠʩʧʳʪʘʥʠʷ / ʄ.ɻ. ɼʦʛʘʥʦʚʩʢʠʡ, ɽ.ɺ. 

ʂʦʟʣʦʚʩʢʠʡ; ï ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1972. ï 272 ʩ. 
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ɸʅɸʃɯɿ ʉʋʏɸʉʅʆɻʆ ʉʊɸʅʋ ʇɸʈʂʋ ʋʉʊɸʊʂʋɺɸʅʅʗ 

ʄôʗʉʆʇɽʈɽʈʆɹʅʀʍ ʇɯɼʇʈʀɭʄʉʊɺ ʋʂʈɸɰʅʀ 
 

ʐʝʩʪʦʧʘʣʦʚ ʆ.ʇ., 21ʄɹɻʄ 

ʂʝʨʽʚʥʠʢ ɺʝʨʭʦʣʘʥʮʝʚʘ ɺ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʧʘʨʢʫ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʤôʷʩʦʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʚʠʩʚʽʪʣʝʥʽ ʧʨʦʧʦʟʠʮʽʾ 

ʱʦʜʦ ʡʦʛʦ ʧʦʢʨʘʱʝʥʥʷ 

 

ɸʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʧʘʨʢʫ ʫʩʪʘʪʢʫʚʘʥʥʷ ʤôʷʩʦʧʝʨʝʨʦʙʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʡʦʛʦ ʪʝʭʥʽʯʥʠʡ ʨʽʚʝʥʴ ʥʝ ʤʦʞʥʘ 

ʚʠʟʥʘʪʠ ʟʘʜʦʚʽʣʴʥʠʤ. 

 ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʫ ʧʦʪʫʞʥʽʩʪʴ ʪʘ ʩʝʢʪʦʨʘʣʴʥʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ 

ʤʘʰʠʥʦʙʫʜʽʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʋʢʨʘʾʥʠ, ʧʨʦʬʽʣʴʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʭʘʨʯʦʚʦʛʦ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʻ ʥʝʯʠʩʣʝʥʥʠʤʠ ʡ ʣʠʰʝ ʯʘʩʪʢʦʚʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʪʨʝʙʠ 

ʤôʷʩʦʧʝʨʝʨʦʙʢʠ [1].  

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʧʦʟʠʮʽʡ ʦʙʣʘʜʥʘʥʥʷ ʪʘʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʧʦʩʪʘʯʘʻʪʴʩʷ ʚ ʋʢʨʘʾʥʫ ʟʘ ʝʢʩʧʦʨʪʦʤ, ʧʨʠʯʦʤʫ ʤʘʣʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʢʦʤʧʣʝʢʪʫʶʪʴʩʷ, ʧʝʨʝʚʘʞʥʦ, ʚʽʜʥʦʚʣʝʥʠʤ ʤôʷʩʦʧʝʨʝʨʦʙʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʟ 

ʢʨʘʾʥ ɭʚʨʦʧʠ. ʗʢʱʦ ʨʘʥʽʰʝ ʚʝʣʠʢʽ ʟʘʨʫʙʽʞʥʽ ʚʠʨʦʙʥʠʢʠ ʤôʷʩʦʧʝʨʝʨʦʙʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʤʘʣʠ ʩʚʦʾ ʧʨʝʜʩʪʘʚʥʠʮʪʚʘ ʚ ʋʢʨʘʾʥʽ, ʪʦ ʪʝʧʝʨ ʜʦʤʽʥʫʶʯʦʶ 

ʪʝʥʜʝʥʮʽʻʶ ʻ ʽʩʥʫʚʘʥʥʷ ʚʝʣʠʢʠʭ ʽʥʞʠʥʽʨʠʥʛʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʬʽʨʤ, ʷʢʽ 

ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʪʘ ʦʩʥʘʱʝʥʥʽ ʥʦʚʠʭ 

ʧʦʪʫʞʥʦʩʪʝʡ. ʎʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʩʘʤʽ ʦʨʛʘʥʽʟʦʚʫʶʪʴ ʽʤʧʦʨʪ ʦʙʣʘʜʥʘʥʥʷ 

ʽʥʦʟʝʤʥʠʭ ʚʠʨʦʙʥʠʢʽʚ, ʟʦʢʨʝʤʘ ʚʽʜʥʦʚʣʝʥʠʭ ʤʘʰʠʥ, ʱʦ ʙʫʣʠ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ. ʃʠʰʝ ʢʽʣʴʢʘ ʬʽʨʤ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʚ ʋʢʨʘʾʥʽ ʦʜʥʦʛʦ 

ʟʘʨʫʙʽʞʥʦʛʦ ʧʘʨʪʥʝʨʘ, ʚʦʜʥʦʯʘʩ, ʧʨʦʬʽʣʝʤ ʜʽʷʣʴʥʦʩʪʽ ʙʣʠʟʴʢʦ 15 

ʚʽʪʯʠʟʥʷʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽʤʧʦʨʪ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʥʘʜʘʥʥʷ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʩʣʫʛ, ʷʢ ʪʝʭʥʦʣʦʛʽʯʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ, 

ʜʦʧʦʤʦʛʘ ʚ ʦʩʚʦʻʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ, 

ʧʦʩʪʘʯʘʥʥʷ ʽʥʛʨʝʜʽʻʥʪʽʚ ʪʘ ʽʥ. [2]. 

ʅʘʨʘʟʽ 42% ʚʠʨʦʙʥʠʯʠʭ ʬʦʥʜʽʚ ʧʽʜʣʷʛʘʶʪʴ ʟʘʤʽʥʽ, 25% ʧʽʜʣʷʛʘʶʪʴ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʽ ʪʽʣʴʢʠ 19% ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʚʽʪʦʚʦʤʫ ʨʽʚʥʶ. ʇʨʠʙʣʠʟʥʦ 30% 

ʧʘʨʢʫ ʤʘʰʠʥ ʚʽʜʧʨʘʮʶʚʘʣʠ ʚʞʝ ʜʚʘ ʽ ʙʽʣʴʰʝ ʘʤʦʨʪʠʟʘʮʽʡʥʽ ʪʝʨʤʽʥʠ, ʘ ʟʥʦʩ 

ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 70%.  

ɹʽʣʴʰʝ 27% ʧʘʨʢʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʩʢʣʘʜʘʻ ʽʤʧʦʨʪʥʘ 

ʪʝʭʥʽʢʘ, ʷʢʘ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʷʢ ʬʽʥʘʥʩʦʚʠʤ ʤʦʞʣʠʚʦʩʪʷʤ ʚʠʨʦʙʥʠʢʽʚ 

ʤôʷʩʦʧʨʦʜʫʢʪʽʚ, ʟʚʘʞʘʶʯʠ ʥʘ ʚʠʩʦʢʫ ʮʽʥʫ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ, 

ʪʘʢ ʽ ʧʦʪʨʝʙʘʤ ʪʘ ʽʥʪʝʨʝʩʘʤ ʋʢʨʘʾʥʠ ʫ ʨʦʟʚʠʪʢʫ ʚʽʪʯʠʟʥʷʥʦʛʦ ʭʘʨʯʦʚʦʛʦ 
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ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʩʪʚʦʨʝʥʥʶ ʜʦʜʘʪʢʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʽ ʟʘʙʝʟʧʝʯʝʥʥʶ 

ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʢʨʘʾʥʠ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʤʘʰʠʥʥʦ-ʘʧʘʨʘʪʫʨʥʠʡ ʧʘʨʢ ʤôʷʩʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʽʜʥʦʚʣʝʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʘ ʽʥʦʟʝʤʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʦʢʘʟʥʠʢʠ ʦʩʥʘʱʝʥʥʷ ʦʩʥʦʚʥʠʤʠ 

ʟʘʩʦʙʘʤʠ ʪʘ ʾʭ ʬʘʢʪʠʯʥʦʛʦ ʟʥʦʩʫ ʻ ʢʨʘʱʠʤʠ ʩʝʨʝʜ ʫʩʽʭ ʩʝʢʪʦʨʽʚ ʭʘʨʯʦʚʦʾ 

ʽʥʜʫʩʪʨʽʾ (ʪʘʙʣʠʮʷ 1) [1]. 

 

ʊʘʙʣʠʮʷ 1 ï ʇʦʢʘʟʥʠʢʠ ʟʥʦʩʫ ʽ ʚʽʜʪʚʦʨʝʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ 

ʤôʷʩʥʦʾ ʪʘ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ, % 
ɺʠʜ ʝʢʦʥʦʤʽʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ 

ʆʩʥʦʚʥʽ ʟʘʩʦʙʠ 

ʅʘʜʭʦʜʞʝʥʥʷ ɺʠʙʫʪʪʷ ʃʽʢʚʽʜʘʮʽʷ ɿʥʦʩ ʇʨʠʜʘʪʥʽʩʪʴ 

ɺʠʨʦʙʥʠʮʪʚʦ:  

ʤôʷʩʘ ʪʘ ʤôʷʩʥʠʭ 

ʧʨʦʜʫʢʪʽʚ 

15,75 5,96 0,38 37,8 62,18 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, 

ʥʘʧʦʾʚ 

11,92 3,57 0,92 47,6 52,42 

 

ɼʣʷ ʩʫʯʘʩʥʠʭ ʤ'ʷʩʦʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʷʢ ʽ ʨʘʥʽʰʝ ʘʢʪʫʘʣʴʥʦʶ 

ʟʘʣʠʰʘʻʪʴʩʷ ʟʘʚʜʘʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʡʦʛʦ ʝʥʝʨʛʦʻʤʥʦʩʪʽ, ʚʪʨʘʪ 

ʩʠʨʦʚʠʥʠ, ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʛʦʪʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ. ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʧʽʜʧʨʠʻʤʩʪʚ ʤ'ʷʩʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʙʘʞʘʥʦ 

ʨʦʟʤʽʱʫʚʘʪʠ ʚ ʦʜʥʽʡ ʙʫʜʽʚʣʽ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘ ʧʦʜʽʙʥʠʤʠ ʩʘʥʽʪʘʨʥʦ-

ʛʽʛʽʻʥʽʯʥʠʤʠ ʫʤʦʚʘʤʠ, ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ, ʪʝʤʧʝʨʘʪʫʨʥʦ-

ʚʦʣʦʛʽʩʥʠʤʠ ʨʝʞʠʤʘʤʠ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʮʠʢʣʫ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʙʨʦʙʢʠ. 

ʇʽʜʙʠʨʘʪʠ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʡʦʛʦ ʢʽʣʴʢʽʩʪʴ ʥʝʦʙʭʽʜʥʦ  

ʟʛʽʜʥʦ ʧʨʦʝʢʪʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʅʘʧʨʷʤ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʣʘʜʝʥʠʭ ʫ ʥʘʫʢʦʚʠʭ ʨʦʙʦʪʘʭ, ʷʢʽ 

ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʩʪʚʦʨʝʥʥʷ ʫʟʘʛʘʣʴʥʶʶʯʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʬʽʟʠʯʥʝ ʽ 

ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤôʷʩʦ-ʧʝʨʝʨʦʙʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʟʘ ʨʝʦʣʦʛʽʯʥʠʤʠ ʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʨʽʚʥʷ ʥʘʜʽʡʥʦʩʪʽ ʽʩʥʫʶʯʠʭ ʽ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʤʘʰʠʥ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʤôʷʩʦʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ɸʇʂ ʽ ʤʘʻ ʚʘʞʣʠʚʝ ʥʘʫʢʦʚʝ, ʧʨʠʢʣʘʜʥʝ ʽ ʥʘʨʦʜʥʦʛʦʩʧʦʜʘʨʩʴʢʝ ʟʥʘʯʝʥʥʷ. 

ɺ ʩʠʣʫ ʮʠʭ ʦʙʩʪʘʚʠʥ ʨʦʟʚʠʪʦʢ ʚʽʪʯʠʟʥʷʥʦʛʦ ʭʘʨʯʦʚʦʛʦ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʥʘ ʙʘʟʽ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʦʟʨʦʙʦʢ ʻ ʘʢʪʫʘʣʴʥʠʤ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ɼʝʨʞʢʦʤʩʪʘʪ ʋʢʨʘʾʥʠ. URL: http://www.ukrstat.gov.ua. 

2. ɺʝʨʙʠʮʴʢʠʡ ʉ.ɹ. ʄôʷʩʥʝ ʚʠʨʦʙʥʠʮʪʚʦ: ʜʠʥʘʤʽʢʘ ʨʦʟʚʠʪʢʫ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ / ʉ.ɹ. ɺʝʨʙʠʮʴʢʠʡ, ɻ.ʇ. 

ʃʠʩʝʥʢʦ, ɻ.ɸ. ʄʠʭʘʡʣʝʥʢʦ. ï ɺʽʩʥʠʢ ʘʛʨʘʨʥʦʾ ʥʘʫʢʠ.   
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ʇɯɼɺʀʑɽʅʅʗ ʇʀʊʆʄʆɰ ʇʈʆɼʋʂʊʀɺʅʆʉʊɯ ʊɸ 

ɼʆɺɻʆɺɯʏʅʆʉʊɯ ʈʆɹʆʏʀʍ ʆʈɻɸʅɯɺ ʄ'ʗʉʆʈɯɿɸʃʔʅʀʍ 

ʄɸʐʀʅ 
 

ʐʝʩʪʦʧʘʣʦʚ ʆ.ʇ., 21ʄɹɻʄ 

ʂʝʨʽʚʥʠʢ ɺʝʨʭʦʣʘʥʮʝʚʘ ɺ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʘʥʘʣʽʪʠʯʥʦ ʜʦʩʣʽʜʞʝʥʽ ʧʨʦʮʝʩʠ ʨʦʙʦʪʠ ʨʽʟʘʣʴʥʠʭ 

ʚʫʟʣʽʚ ʢʫʪʝʨʽʚ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʥʦʚʽ ʧʽʜʭʦʜʠ ʫ ʨʦʟʨʘʭʫʥʢʫ ʾʭ ʦʩʥʦʚʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ. 

 

ʅʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʨʦʟʚʠʪʢʫ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʩʧʨʷʤʦʚʘʥʝ ʷʢ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙʨʦʙʢʠ ʩʠʨʦʚʠʥʠ ʪʘʢ ʽ ʥʘ ʟʤʝʥʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʚʠʪʨʘʪ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʻ ʚʠʢʦʥʘʥʥʷ ʜʘʥʠʭ ʚʠʤʦʛ ʚ ʤ'ʷʩʦʧʝʨʝʨʦʙʥʽʡ 

ʛʘʣʫʟʽ. 

ʇʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ ʦʧʝʨʘʮʽʾ ʨʽʟʘʥʥʷ ʪʘ 

ʧʦʜʨʽʙʥʝʥʥʷ ʤ'ʷʩʥʦʾ ʩʠʨʦʚʠʥʠ ʟʘʡʤʘʶʪʴ ʦʜʥʝ ʽʟ ʦʩʥʦʚʥʠʭ ʤʽʩʮʴ ʚ 

ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ, ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʶʯʠ ʷʢʽʩʪʴ ʪʘ ʚʠʭʽʜ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. ʆʩʥʦʚʥʠʤʠ ʚʠʜʘʤʠ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʪʦʥʢʦʛʦ 

ʧʦʜʨʽʙʥʝʥʥʷ ʥʘ ʤ'ʷʩʦʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʙʫʣʠ ʽ ʟʘʣʠʰʘʶʪʴʩʷ ʢʫʪʝʨʠ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʢʠ ʩʠʨʦʚʠʥʠ ʚ ʮʠʭ ʤʘʰʠʥʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʘʤʠ 

ʨʦʙʦʪʠ ʨʽʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʪʽʚ, ʟʦʢʨʝʤʘ - ʾʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʚʠʢʦʥʘʥʥʷʤ. 

ɺʠʩʦʢʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʩʠʨʦʚʠʥʠ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʾʾ 

ʦʙʨʦʙʢʠ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ, ʘ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʝʨʘʮʽʡ 

ʧʦʜʨʽʙʥʝʥʥʷ ʪʘ ʚʠʩʦʢʽ ʟʥʦʰʫʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤ'ʷʩʥʦʾ ʩʠʨʦʚʠʥʠ 

ʦʙʫʤʦʚʣʶʶʪʴ ʟʥʘʯʥʽ ʚʠʪʨʘʪʠ ʥʘ ʨʽʟʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ. ʂʦʥʩʪʨʫʢʪʠʚʥʝ 

ʚʠʢʦʥʘʥʥʷ ʧʦʨʷʜ ʽʟ ʨʘʮʽʦʥʘʣʴʥʠʤ ʚʠʙʦʨʦʤ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ 

ʟʤʽʮʥʶʚʘʣʴʥʦʾ ʦʙʨʦʙʢʠ ʚʠʟʥʘʯʘʻ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʪʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʨʽʟʘʣʴʥʠʭ 

ʢʦʤʧʣʝʢʪʽʚ [1].  

ʇʽʜʚʠʱʝʥʥʷ ʧʠʪʦʤʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʜʦʚʛʦʚʽʯʥʦʩʪʽ, ʟʤʝʥʰʝʥʥʷ 

ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʨʦʙʦʪʠ ʢʫʪʝʨʽʚ ʧʨʦʧʦʥʫʻʪʴʩʷ ʰʣʷʭʦʤ ʧʦʣʽʧʰʝʥʥʷ ʨʦʙʦʪʠ 

ʨʽʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʪʽʚ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʟʘʚʜʷʢʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʾʭ 

ʜʝʪʘʣʝʡ. 

ɺʠʩʦʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʱʦʜʦ ʟʤʽʮʥʝʥʥʷ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ 

ʚʦʣʦʜʽʶʪʴ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʢʦʥʮʝʥʪʨʦʚʘʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʝʥʝʨʛʽʾ, 

ʥʘʩʘʤʧʝʨʝʜ - ʦʙʨʦʙʢʘ ʣʘʟʝʨʦʤ. ɸʣʝ ʦʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʪʝʭʥʦʣʦʛʽʡ 

ʣʘʟʝʨʥʦʛʦ ʟʤʽʮʥʝʥʥʷ ʙʫʣʠ ʽ ʟʘʣʠʰʘʶʪʴʩʷ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʥʠʟʴʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʪʘ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ 
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ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ. 

ɺʽʜʦʤʽ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʚʠʱʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʜʝʪʘʣʝʡ ʽʤʧʫʣʴʩʥʦ-

ʧʣʘʟʤʦʚʦʶ ʦʙʨʦʙʢʦʶ. ʊʘʢʘ ʪʝʭʥʦʣʦʛʽʷ ʚʦʣʦʜʽʻ ʚʠʩʦʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ, 

ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʟʥʘʯʥʦ ʙʽʣʴʰʠʤ ʂʂɼ ʥʘʛʨʽʚʫ (0,8 ʧʨʦʪʠ 0,05) ʪʘ 

ʤʝʥʰʦʶ ʫ ʜʝʩʷʪʢʠ ʨʘʟʽʚ ʚʘʨʪʽʩʪʶ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʽʟ ʣʘʟʝʨʥʠʤ ʟʤʽʮʥʝʥʥʷʤ. ʇʨʦʪʝ ʚʧʣʠʚ ʽʤʧʫʣʴʩʥʦ-ʧʣʘʟʤʦʚʦʛʦ ʟʤʽʮʥʝʥʥʷ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʥʦʞʽʚ ʤ'ʷʩʦʨʽʟʘʣʴʥʠʭ ʤʘʰʠʥ ʥʝ ʜʦʩʣʽʜʞʝʥʦ. 

ʊʘʢʦʞ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʢʫʪʝʨʽʚ ʪʘ ʾʭ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʫʪʴ ʧʽʜʚʠʱʝʥʥʷ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʦʙʣʘʜʥʘʥʥʷ. 

ʅʘ   ʧʽʜʩʪʘʚʽ   ʚʠʢʦʥʘʥʦʛʦ   ʘʥʘʣʽʟʫ   ʨʦʙʦʪʠ   ʢʫʪʝʨʘ   ʪʘ   ʡʦʛʦ   

ʨʽʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʪʫ ʦʪʨʠʤʘʥʦ ʚʠʨʘʟ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʨʽʟʘʥʥʷ 

ʢʫʪʝʨʘ 
ʨʽʟ

N , ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʚʝʣʠʯʠʥʫ ʤʦʤʝʥʪʫ ʨʽʟʘʥʥʷ (ʨʠʩ. 1):   

2
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R

ʨʽʟ ʨʽʟ
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2z 3
M P RdR,
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+
= Ö Öñ      (1) 

ʜʝ 
ʨʽʟ

P - ʚʝʣʠʯʠʥʘ ʟʫʩʠʣʣʷ ʨʽʟʘʥʥʷ; 

     
1 2

R,R ,R - ʚʽʜʧʦʚʽʜʥʦ ʧʦʪʦʯʥʠʡ, ʤʽʥʽʤʘʣʴʥʠʡ ʪʘ ʤʘʢʩʠʤʘʣʴʥʠʡ   

ʨʘʜʽʫʩʠ   ʥʦʞʽʚ [2].   

 

ʘ   ï ʥʦʞʦʚʘ ʛʦʣʦʚʢʘ; vʨ - ʥʘʧʨʷʤʦʢ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ; ʧ - ʥʦʨʤʘʣʴ 

ʜʦʪʠʯʥʦʾ ʜʦ ʣʝʟʘ ʥʦʞʘ; Ű ð ʢʫʪ ʢʦʚʟʘʥʥʷ; 

 ʙ ï ʜʽʣʷʥʢʘ ʣʝʟʘ ʥʦʞʘ;  Ç - ʢʫʪ ʟʘʪʦʯʫʚʘʥʥʷ ʣʝʟʘ; Ç1 - ʢʽʥʝʤʘʪʠʯʥʠʡ 

ʢʫʪ ʨʽʟʘʥʥʷ.  

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʠ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʫʞʥʦʩʪʽ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʉʫʭʝʥʢʦ ɺ.ʖ. ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽ ʦʩʥʦʚʠ ʤ'ʷʩʦʧʦʜʨʽʙʥʶʚʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ɸʇʂ: ʘʚʪʦʨʝʬ. ʜʠʩ. ʥʘ ʟʜʦʙʫʪ. ʥʘʫʢ. ʩʪ. 

ʜʦʢ. ʪʝʭ. ʥʘʫʢ: 05.18.12. ʂʠʾʚ, 2015. 47ʩ. 

2. ɹʘʪʨʘʯʝʥʢʦ ʆ.ɺ. ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʪʘ 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʤ'ʷʩʦʨʽʟʘʣʴʥʠʭ ʤʘʰʠʥ: ʘʚʪʦʨʝʬ. ʜʠʩ. ʥʘ ʟʜʦʙʫʪ. ʥʘʫʢ. ʩʪ. 

ʢʘʥʜ. ʪʝʭ. ʥʘʫʢ : 05.18.12. ɺʽʥʥʠʮʷ, 2014. 20 ʩ. 
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ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʇɸʈɸʄɽʊʈɯɺ ʉʀʉʊɽʄʀ ɿʈʆʐʋɺɸʅʅʗ 

ʅɸʉɸɼɾɽʅʔ ʏɽʈɽʐʅɯ 

 

ʂʠʰʢʘ ʆ.ɸ., 23 ʄɹɸɯ  

ʂʝʨʽʚʥʠʢ: ʂʘʨʘʻʚ ʆ.ɻ. ʜ.ʪ.ʥ., ʩ.ʥ.ʩ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ  

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʩʭʝʤʘ ʽ ʨʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ 

ʟʨʦʰʝʥʥʷ ʥʘʩʘʜʞʝʥʴ ʯʝʨʝʰʥʽ ʚ ʊʆɺ çʉʘʥʽ ʄʽʣʝʪè. 

 

ɼʽʣʷʥʢʘ ʧʣʦʜʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʯʝʨʝʰʥʽ ʊʆɺ çʉʘʥ ʄʽʣʝʪè 

ʄʝʣʽʪʦʧʦʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʪʽ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʟʝʤʣʷʭ 

ʂʦʩʪʷʥʪʠʥʽʚʩʴʢʦʾ ʦʙôʻʜʥʘʥʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ ʚ ʟʦʥʽ ʩʫʭʦʛʦ ʉʪʝʧʫ.  

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʜʽʣʷʥʢʠ ʩʢʣʘʜʘʻ 15,440 ʛʘ, ʫ ʪʦʤʫ ʯʠʩʣʽ 13,824 ʛʘ ʧʽʜ 

ʥʘʩʘʜʞʝʥʥʷʤʠ ʯʝʨʝʰʥʽ ʩʦʨʪʫ ɹʽʛʘʨʨʦ ɹʫʨʣʘʪ. ʇʽʜʱʝʧʘ ʚʝʛʝʪʘʪʠʚʥʦ 

ʨʦʟʤʥʦʞʫʚʘʥʘ ï ɻʽʟʝʣʘ 6 (Gisela 6). ʉʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʜʝʨʝʚ 4,0 ʤ ʭ 1,5 ʤ, 

ʧʣʦʱʘ ʞʠʚʣʝʥʥʷ ï 6,0 ʤ2, ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚ ʥʘ 1  ʛʘ ï 1666 ʰʪ. 

ɻʝʥʝʨʘʣʴʥʠʡ ʧʣʘʥ ʜʽʣʷʥʢʠ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. 

 

 

ʈʠʩʫʥʦʢ 1 ï ɻʝʥʝʨʘʣʴʥʠʡ ʧʣʘʥ ʧʣʦʜʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʯʝʨʝʰʥʽ  

ʚ ʊʆɺ çʉʘʥ ʄʽʣʝʪè. 
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 ʅʘ ʜʽʣʷʥʮʽ ʟʨʦʰʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʘʥʦ 1 ʤʦʜʫʣʴ ʨʦʟʧʦʜʽʣʫ ʚʦʜʠ  

(ʨʠʩʫʥʦʢ 2), ʟʘ ʷʢʠʤ ʦʜʥʦʯʘʩʥʦʤʫ ʧʦʣʠʚʘʥʥʶ ʧʽʜʣʷʛʘʻ 7 ʙʣʦʢʽʚ (ʩʝʨʝʜʥʷ 

ʧʣʦʱʘ ʙʣʦʢʘ ʟʨʦʰʫʚʘʥʥʷ ʩʢʣʘʜʘʻ 1,325 ʛʘ).  

 

1ï ʜʞʝʨʝʣʦ ʟʨʦʰʝʥʥʷ, 2ï ʥʘʩʦʩʥʘ ʩʪʘʥʮʽʷ, 3ï ʬʽʣʴʪʨʦʩʪʘʥʮʽʷ, ʄʊï 

ʤʘʛʽʩʪʨʘʣʴʥʠʡ ʪʨʫʙʦʧʨʦʚʽʜ, ʈʊï ʨʦʟʧʦʜʽʣʴʯʠʡ ʪʨʫʙʦʧʨʦʚʽʜ, ʇʊï ʧʦʣʠʚʥʠʡ 

ʪʨʫʙʦʧʨʦʚʽʜ. 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʤʦʜʫʣʴʥʦʾ ʜʽʣʷʥʢʠ ʢʨʘʧʣʠʥʥʦʛʦ ʟʨʦʰʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʥʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚʩʪʘʥʦʚʣʝʥʦ ʱʦ: 

1)  ʢʽʣʴʢʽʩʪʴ ʙʣʦʢʽʚ ʟʨʦʰʫʚʘʣʴʥʦʾ ʜʽʣʷʥʢʠ ʜʦʨʽʚʥʶʻ 7 ʰʪ. (ʩʝʨʝʜʥʷ 

ʧʣʦʱʘ ʙʣʦʢʘ ʟʨʦʰʫʚʘʥʥʷ ʩʢʣʘʜʘʻ 1,325 ʛʘ), ʘ ʢʽʣʴʢʽʩʪʴ ʧʦʣʠʚʥʠʭ ʤʦʜʫʣʽʚ ï 

1 ʰʪ.; 

2) ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʥʘʧʽʨ ʥʘʩʦʩʥʠʭ ʘʛʨʝʛʘʪʽʚ ʩʪʘʥʦʚʠʪʴ 14,68 ʤ (ʦʙʨʘʥʦ 

ʥʘʩʦʩ ʢʦʥʩʦʣʴʥʠʡ ʚʽʜʮʝʥʪʨʦʚʠʡ ʂ90/20); 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ɼʉʊʋ 4951:2008. ʅʘʩʘʜʞʝʥʥʷ ʧʣʦʜʦʚʽ. ʇʨʦʝʢʪʫʚʘʥʥʷ. ɿʘʛʘʣʴʥʽ 

ʚʠʤʦʛʠ. [ʏʠʥʥʠʡ ʚʽʜ 2009-01-01]. ɺʠʜ. ʦʬʽʮ. ʂʠʾʚ : ɼʝʨʞʩʧʦʞʠʚʩʪʘʥʜʘʨʪ 

ʋʢʨʘʾʥʠ, 2009. 15 ʩ. 

2. ɼʉʊʋ 4930:2008. ʇʣʦʜʦʚʽ, ʷʛʽʜʥʽ ʪʘ ʚʠʥʦʛʨʘʜʥʽ ʥʘʩʘʜʞʝʥʥʷ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʟʨʦʰʫʚʘʥʥʷ. ɿʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ. [ʏʠʥʥʠʡ ʚʽʜ 

2009-07-01]. ɺʠʜ. ʦʬʽʮ. ʂʠʾʚ : ɼʝʨʞʩʧʦʞʠʚʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ, 2009. 35 ʩ. 
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ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʆʉʅʆɺʅʀʍ ʇɸʈɸʄɽʊʈɯɺ ʉʀʉʊɽʄʀ 

ɿʈʆʐʋɺɸʅʅʗ ʇʃʆɼʆɺʀʍ ʅɸʉɸɼɾɽʅʔ ʏɽʈɽʐʅɯ 

 

ʂʫʥʛʫʨʦʚ ɸ.ʈ., 23 ʄɹɸɯ  

ʂʝʨʽʚʥʠʢ: ʂʘʨʘʻʚ ʆ.ɻ. ʜ.ʪ.ʥ., ʩ.ʥ.ʩ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ  

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʩʭʝʤʘ ʽ ʨʦʟʨʘʭʫʥʦʢ ʧʦʣʠʚʥʠʭ ʤʦʜʫʣʽʚ 

ʩʠʩʪʝʤʠ ʟʨʦʰʝʥʥʷ ʥʘʩʘʜʞʝʥʴ ʯʝʨʝʰʥʽ. 

 

ɼʽʣʷʥʢʘ ʟʨʦʰʝʥʥʷ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚ 17,5 ʢʤ ʥʘ ʧʥ-ʟʭ. ʚʽʜ ʩ. 

ɼʥʽʧʨʦʚʩʴʢʝ ɹʽʣʦʟʝʨʩʴʢʦʛʦ ʨʘʡʦʥʫ ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣ. ʚ ʉʊʆɺ çɽʅʆɻʈɸʁè. 

ʈʦʟʨʦʙʣʝʥʦ ʛʝʥʝʨʘʣʴʥʠʡ ʧʣʘʥ ʜʽʣʷʥʢʠ ʟʨʦʰʝʥʥʷ ʥʘʩʘʜʞʝʥʴ ʯʝʨʝʰʥʽ, 

ʷʢʠʡ ʨʦʟʨʦʙʣʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ 4951:2008 [1], ʷʢʠʡ ʥʘʚʝʜʝʥʦ ʥʘ 

ʨʠʩʫʥʢʫ 1.  

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʜʽʣʷʥʢʠ ʟʨʦʰʫʚʘʥʥʷ ʩʢʣʘʜʘʻ: 

- 1,4 ʛʘ(ʧʣʦʱʘ ʙʨʫʪʪʦ ï ʟʛʽʜʥʦ ʜʦʛʦʚʦʨʫ ʦʨʝʥʜʠ ʥʘ ʟʝʤʣʶ ʪʘ ʘʢʪʫ 

ʦʙʩʪʝʞʝʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ); 

- 1,3 ʛʘ(ʧʣʦʱʘ ʥʝʪʪʦ ï ʧʽʜ ʥʘʩʘʜʞʝʥʥʷʤʠ ʯʝʨʝʰʥʽ ʩʦʨʪʫ 

ʂʨʫʧʥʦʧʣʽʜʥʘ). 

 

ʈʠʩʫʥʦʢ 1 ï ɻʝʥʝʨʘʣʴʥʠʡ ʧʣʘʥ ʧʣʦʜʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʯʝʨʝʰʥʽ ʚ 

ʉʊʆɺ çɽʅʆɻʈɸʁè. 

 ʅʘ ʜʽʣʷʥʮʽ ʟʨʦʰʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʘʥʦ ʤʦʜʫʣʴʥʠʡ ʧʨʠʥʮʠʧ 

ʨʦʟʧʦʜʽʣʫ ʚʦʜʠ (ʨʠʩʫʥʦʢ 2), ʟʘ ʷʢʠʤ ʦʜʥʦʯʘʩʥʦʤʫ ʧʦʣʠʚʘʥʥʶ ʧʽʜʣʷʛʘʻ 

ʪʽʣʴʢʠ ʧʝʚʥʘ ʯʘʩʪʠʥʘ ʧʦʣʠʚʥʠʭ ʤʦʜʫʣʽʚ. ʄʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʘ ʢʽʣʴʢʽʩʪʴ 

ʙʣʦʢʽʚ ʟʨʦʰʫʚʘʥʥʷ ʥʘ ʜʽʣʷʥʮʽ ʟʨʦʰʫʚʘʥʥʷ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ 

ʤʽʞʧʦʣʠʚʥʦʛʦ ʧʝʨʽʦʜʫ.  
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Nbl=TĀt/tf    Nbl  = 6 Ā 20/18 = 6,6, 

ʜʝ Nblï ʢʽʣʴʢʽʩʪʴ ʙʣʦʢʽʚ ʟʨʦʰʫʚʘʥʥʷ ʘʙʦ ʚʦʜʦʦʙʽʛ ʥʘ ʧʣʦʱʽ  

ʟʨʦʰʫʚʘʥʥʷ, ʰʪ; 

tï ʧʦʪʝʥʮʽʡʥʘ ʪʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʘʥʥʷ ʥʘ ʜʦʙʫ,t = 20 ʛʦʜ; 

tfï ʬʘʢʪʠʯʥʘ ʪʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʘʥʥʷ ʥʘ ʜʦʙʫ, tf = 18 ʛʦʜ; 

ʊï ʤʽʞʧʦʣʠʚʥʠʡ ʧʝʨʽʦʜ, ʜʽʙ. 

ʇʨʠʡʤʘʻʤʦ ʢʽʣʴʢʽʩʪʴ ʙʣʦʢʽʚ Nbl  = 7 ʰʪ. 

 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʤʦʜʫʣʴʥʦʾ ʜʽʣʷʥʢʠ ʢʨʘʧʣʠʥʥʦʛʦ ʟʨʦʰʝʥʥʷ. 

1ï ʜʞʝʨʝʣʦ ʟʨʦʰʝʥʥʷ, 2ï ʥʘʩʦʩʥʘ ʩʪʘʥʮʽʷ, 3ï ʬʽʣʴʪʨʦʩʪʘʥʮʽʷ, ʄʊï 

ʤʘʛʽʩʪʨʘʣʴʥʠʡ ʪʨʫʙʦʧʨʦʚʽʜ, ʈʊï ʨʦʟʧʦʜʽʣʴʯʠʡ ʪʨʫʙʦʧʨʦʚʽʜ, ʇʊï ʧʦʣʠʚʥʠʡ 

ʪʨʫʙʦʧʨʦʚʽʜ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ ʥʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʩʠʩʪʝʤʠ 

ʢʨʘʧʣʠʥʥʦʛʦ ʟʨʦʰʫʚʘʥʥʷ ʜʽʣʷʥʢʠ ʯʝʨʝʰʥʽ ʚʩʪʘʥʦʚʣʝʥʦ ʱʦ: 

1) ʢʽʣʴʢʽʩʪʴ ʙʣʦʢʽʚ ʟʨʦʰʫʚʘʣʴʥʦʾ ʜʽʣʷʥʢʠ ʜʦʨʽʚʥʶʻ 7 ʰʪ. (ʩʝʨʝʜʥʷ 

ʧʣʦʱʘ ʙʣʦʢʘ ʟʨʦʰʫʚʘʥʥʷ ʩʢʣʘʜʘʻ 0,186 ʛʘ), ʘ ʢʽʣʴʢʽʩʪʴ ʧʦʣʠʚʥʠʭ ʤʦʜʫʣʽʚ ʫ 

ʙʣʦʮʽ 1 ʰʪ.; 

2) ʢʽʣʴʢʽʩʪʴ ʟʨʦʰʫʚʘʣʴʥʦʾ ʪʨʫʙʢʠ ʧʦʣʠʚʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʜʦʨʽʚʥʶʻ 

3939,4 ʤ; 

3) ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʥʘʧʽʨ ʥʘʩʦʩʥʠʭ ʘʛʨʝʛʘʪʽʚ ʩʪʘʥʦʚʠʪʴ 14,68 ʤ (ʦʙʨʘʥʦ 

ʥʘʩʦʩ ʢʦʥʩʦʣʴʥʠʡ ʚʽʜʮʝʥʪʨʦʚʠʡ ʂ90/20); 

4) ʦʙ'ʻʤ ʚʦʜʠ ʙʨʫʪʪʦ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʝʛʝʪʘʮʽʡʥʠʭ ʩʢʣʘʜʘʻ 2940 ʤ3, ʘ 

ʦʙ'ʻʤ ʨʝʟʝʨʚʫʚʘʥʥʷ ʚʦʜʠ ʥʘ ʧʦʣʠʚʥʠʡ ʧʝʨʽʦʜ ʤʘʻ ʩʪʘʥʦʚʠʪʠ 571,4 ʤ3. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ɼʉʊʋ 4951:2008. ʅʘʩʘʜʞʝʥʥʷ ʧʣʦʜʦʚʽ. ʇʨʦʝʢʪʫʚʘʥʥʷ. ɿʘʛʘʣʴʥʽ 

ʚʠʤʦʛʠ. [ʏʠʥʥʠʡ ʚʽʜ 2009-01-01]. ɺʠʜ. ʦʬʽʮ. ʂʠʾʚ : ɼʝʨʞʩʧʦʞʠʚʩʪʘʥʜʘʨʪ 

ʋʢʨʘʾʥʠ, 2009. 15 ʩ. 

2. ɼʉʊʋ 4930:2008. ʇʣʦʜʦʚʽ, ʷʛʽʜʥʽ ʪʘ ʚʠʥʦʛʨʘʜʥʽ ʥʘʩʘʜʞʝʥʥʷ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʟʨʦʰʫʚʘʥʥʷ. ɿʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ. [ʏʠʥʥʠʡ ʚʽʜ 

2009-07-01]. ɺʠʜ. ʦʬʽʮ. ʂʠʾʚ : ɼʝʨʞʩʧʦʞʠʚʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ, 2009. 35 ʩ. 

3. ʄʝʣʠʦʨʘʮʠʷ ʠ ʚʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ. 6. ʆʨʦʰʝʥʠʝ. ʉʧʨʘʚʦʯʥʠʢ. ʇʦʜ 

ʨʝʜʘʢʮʠʝʡ ɹ.ɹ.ʐʫʤʘʢʦʚʘ. ï ʄ.: ɸʛʨʦʧʨʦʤʠʟʜʘʪ. 1990 (ʄʝʣʽʦʨʘʮʽʷ ʽ ʚʦʜʥʝ 

ʛʦʩʧʦʜʘʨcnʚʦ. 6. ɿʨʦʰʝʥʥʷ. ɼʦʚʽʜʥʠʢ. ʇʽʜ ʨʝʜʘʢʮʽʻʶ ɹ.ɹ. ʐʫʤʘʢʦʚʘ). 
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ʈʆɿʈʆɹʂɸ ʉʀʉʊɽʄʀ ɿʈʆʐɽʅʅʗ ʇʃʆɼʆɺʀʍ ʅɸʉɸɼɾɽʅʔ 

ʏɽʈɽʐʅɯ 

 

ʇʽʭʦʪʘ ʄ.ʇ., 23 ʄɹɸɯ  

ʂʝʨʽʚʥʠʢ: ʂʘʨʘʻʚ ʆ.ɻ. ʜ.ʪ.ʥ., ʩ.ʥ.ʩ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ  

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʩʭʝʤʘ ʽ ʨʦʟʨʘʭʫʥʦʢ ʧʦʣʠʚʥʠʭ ʤʦʜʫʣʽʚ 

ʩʠʩʪʝʤʠ ʟʨʦʰʝʥʥʷ ʥʘʩʘʜʞʝʥʴ ʯʝʨʝʰʥʽ. 

 

ʇʨʦʝʢʪʥʘ ʜʽʣʷʥʢʘ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚ 5 ʢʤ ʥʘ ʧʜ-ʩʭ. ʚʽʜ ʩ. ɸʟʦʚʩʴʢʝ 

(ʨʘʥʽʰʝ ʩ.ʌʨʫʥʟʝ) ɻʝʥʽʯʝʩʴʢʦʛʦ ʨʘʡʦʥʫ ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʽ.. ʂʨʘʡʥʽ 

ʙʫʜʽʚʣʽ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʟʘ 2,5 ʢʤ ʥʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ ʚʽʜ 

ʤʝʞʽ ʥʘʩʘʜʞʝʥʴ. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʥʘʚʝʜʝʥʦ ʛʝʥʝʨʘʣʴʥʠʡ ʧʣʘʥ ʜʽʣʷʥʢʠ ʟʨʦʰʝʥʥʷ 

ʥʘʩʘʜʞʝʥʴ ʯʝʨʝʰʥʽ , ʷʢʠʡ ʨʦʟʨʦʙʣʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ 4951:2008 [1], 

ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʷʢʦʾ ʩʢʣʘʜʘʻ 12,0384 ʛʘ, ʫ ʪʦʤʫ ʯʠʩʣʽ 10,5984 ʛʘ ʧʽʜ 

ʥʘʩʘʜʞʝʥʥʷʤʠ ʯʝʨʝʰʥʽ ʩʦʨʪʫ ɹʽʛʘʨʨʦ ɹʫʨʣʘʪ (ʧʣʦʱʘ ʥʝʪʪʦ). ʉʭʝʤʘ 

ʨʦʟʤʽʱʝʥʥʷ ʜʝʨʝʚ 4,0 ʤ ʭ 1,0 ʤ, ʧʣʦʱʘ ʞʠʚʣʝʥʥʷ ï 4,0 ʤ2,, ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚ 

ʥʘ 1  ʛʘ ï 2500 ʰʪ. 

 

ʈʠʩʫʥʦʢ 1 ï ɻʝʥʝʨʘʣʴʥʠʡ ʧʣʘʥ ʧʣʦʜʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʯʝʨʝʰʥʽ ʚ ʊʆɺ 

çɼʅɯʇʈʆè. 
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 ʅʘ ʜʽʣʷʥʮʽ ʟʨʦʰʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʘʥʦ ʤʦʜʫʣʴʥʠʡ ʧʨʠʥʮʠʧ 

ʨʦʟʧʦʜʽʣʫ ʚʦʜʠ (ʨʠʩʫʥʦʢ 2), ʟʘ ʷʢʠʤ ʦʜʥʦʯʘʩʥʦʤʫ ʧʦʣʠʚʘʥʥʶ ʧʽʜʣʷʛʘʻ 

ʪʽʣʴʢʠ ʧʝʚʥʘ ʯʘʩʪʠʥʘ ʧʦʣʠʚʥʠʭ ʤʦʜʫʣʽʚ. ʈʦʟʨʘʭʫʥʢʠ ʧʦʣʠʚʥʠʭ ʤʦʜʫʣʽʚ 

ʟʜʽʡʩʥʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ 4930:2008 [2] ʽ [3]. 

 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʤʦʜʫʣʴʥʦʾ ʜʽʣʷʥʢʠ ʢʨʘʧʣʠʥʥʦʛʦ ʟʨʦʰʝʥʥʷ. 

1ï ʜʞʝʨʝʣʦ ʟʨʦʰʝʥʥʷ, 2ï ʥʘʩʦʩʥʘ ʩʪʘʥʮʽʷ, 3ï ʬʽʣʴʪʨʦʩʪʘʥʮʽʷ, ʄʊï 

ʤʘʛʽʩʪʨʘʣʴʥʠʡ ʪʨʫʙʦʧʨʦʚʽʜ, ʈʊï ʨʦʟʧʦʜʽʣʴʯʠʡ ʪʨʫʙʦʧʨʦʚʽʜ, ɼʊï 

ʜʽʣʷʥʢʦʚʠʡ ʪʨʫʙʦʧʨʦʚʽʜ, ʇʊï ʧʦʣʠʚʥʠʡ ʪʨʫʙʦʧʨʦʚʽʜ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ ʥʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʩʠʩʪʝʤʠ 

ʢʨʘʧʣʠʥʥʦʛʦ ʟʨʦʰʝʥʥʷ ʜʽʣʷʥʢʠ ʯʝʨʝʰʥʽ ʚʩʪʘʥʦʚʣʝʥʦ ʱʦ: 

1) ʢʽʣʴʢʽʩʪʴ ʙʣʦʢʽʚ ʟʨʦʰʫʚʘʣʴʥʦʾ ʜʽʣʷʥʢʠ ʜʦʨʽʚʥʶʻ 7 ʰʪ. (ʩʝʨʝʜʥʷ 

ʧʣʦʱʘ ʙʣʦʢʘ ʟʨʦʰʫʚʘʥʥʷ ʩʢʣʘʜʘʻ 1,325 ʛʘ), ʘ ʢʽʣʴʢʽʩʪʴ ʧʦʣʠʚʥʠʭ ʤʦʜʫʣʽʚ ï 

1 ʰʪ.; 

2) ʢʽʣʴʢʽʩʪʴ ʟʨʦʰʫʚʘʣʴʥʦʾ ʪʨʫʙʢʠ ʧʦʣʠʚʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ï 26500 ʤ; 

3) ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʥʘʧʽʨ ʥʘʩʦʩʥʠʭ ʘʛʨʝʛʘʪʽʚ ʩʪʘʥʦʚʠʪʴ 14,68 ʤ (ʦʙʨʘʥʦ 

ʥʘʩʦʩ ʢʦʥʩʦʣʴʥʠʡ ʚʽʜʮʝʥʪʨʦʚʠʡ ʂ90/20); 

4) ʦʙ'ʻʤ ʚʦʜʠ ʙʨʫʪʪʦ ʤʘʻ ʩʢʣʘʜʘʪʠ 24000 ʤ
3
, ʘ ʦʙ'ʻʤ ʨʝʟʝʨʚʫʚʘʥʥʷ ʚʦʜʠ 

ʥʘ ʧʦʣʠʚʥʠʡ ʧʝʨʽʦʜ ʤʘʻ ʩʪʘʥʦʚʠʪʠ 6122,5 ʤ
3
. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ɼʉʊʋ 4951:2008. ʅʘʩʘʜʞʝʥʥʷ ʧʣʦʜʦʚʽ. ʇʨʦʝʢʪʫʚʘʥʥʷ. ɿʘʛʘʣʴʥʽ 

ʚʠʤʦʛʠ. [ʏʠʥʥʠʡ ʚʽʜ 2009-01-01]. ɺʠʜ. ʦʬʽʮ. ʂʠʾʚ : ɼʝʨʞʩʧʦʞʠʚʩʪʘʥʜʘʨʪ 

ʋʢʨʘʾʥʠ, 2009. 15 ʩ. 

2. ɼʉʊʋ 4930:2008. ʇʣʦʜʦʚʽ, ʷʛʽʜʥʽ ʪʘ ʚʠʥʦʛʨʘʜʥʽ ʥʘʩʘʜʞʝʥʥʷ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʟʨʦʰʫʚʘʥʥʷ. ɿʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ. [ʏʠʥʥʠʡ ʚʽʜ 

2009-07-01]. ɺʠʜ. ʦʬʽʮ. ʂʠʾʚ : ɼʝʨʞʩʧʦʞʠʚʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ, 2009. 35 ʩ. 

3. ʄʝʣʠʦʨʘʮʠʷ ʠ ʚʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ. 6. ʆʨʦʰʝʥʠʝ. ʉʧʨʘʚʦʯʥʠʢ. ʇʦʜ 

ʨʝʜʘʢʮʠʝʡ ɹ.ɹ.ʐʫʤʘʢʦʚʘ. ï ʄ.: ɸʛʨʦʧʨʦʤʠʟʜʘʪ. 1990 (ʄʝʣʽʦʨʘʮʽʷ ʽ ʚʦʜʥʝ 

ʛʦʩʧʦʜʘʨcnʚʦ. 6. ɿʨʦʰʝʥʥʷ. ɼʦʚʽʜʥʠʢ. ʇʽʜ ʨʝʜʘʢʮʽʻʶ ɹ.ɹ. ʐʫʤʘʢʦʚʘ). 

3 2 1 
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ʂʈʀʊɽʈɯɰ ʆʎɯʅʂʀ ʗʂʆʉʊɯ ʇɽʈɽʄɯʐʋɺɸʅʅʗ ʈɯɼʂʀʍ ɯ 

ɺôʗɿʂʀʍ ʉɽʈɽɼʆɺʀʑ 

 

ʇʝʜʯʝʥʢʦ ʄ.ɻ. , ʤʘʛʽʩʪʨʘʥʪ ʢʘʬ. ʆʇʍɺ 

ʂʝʨʽʚʥʠʢ  ɹʦʡʢʦ ɺ.ʉ. , ʢ.ʪ.ʥ., ʜʦʮ. 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ  ɼʤʠʪʨʘ 

ʄʦʪʦʨʥʦʛʦ. 

 

 ɸʥʦʪʘʮʽʷ ï ʨʦʟʨʦʙʮʽ ʟʘʭʦʜʽʚ ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʨʽʜʢʠʭ ʽ ʚôʷʟʢʠʭ ʩʫʤʽʰʝʡ ʪʘ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ. 

 

ʆʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʙʫʜʴ-ʷʢʠʡ ʧʨʦʮʝʩ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʡ ʚʠʪʨʘʪʘ ʝʥʝʨʛʽʾ ʥʘ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʚʽʜʙʠʚʘʻ ʷʢʽʩʥʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʦʮʝʩʫ, ʽ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʾʾ 

ʚʠʨʘʞʘʶʪʴ ʧʦ ʨʽʟʥʦʤʫ. ʅʘʧʨʠʢʣʘʜ ʧʨʠ ʛʦʪʫʚʘʥʥʽ ʩʫʩʧʝʥʟʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʽʩʪʶ ʡ ʰʚʠʜʢʽʩʪʶ ʨʦʟʧʦʜʽʣʫ 

ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʫ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʨʽʜʠʥʠ. ʗʢʱʦ ʞ ʧʝʨʝʤʽʰʫʚʘʥʥʷ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʪʝʧʣʦʦʙʤʽʥʫ, ʪʦ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʚʠʜʢʽʩʪʶ ʥʘʛʨʽʚʘʥʥʷ ʘʙʦ ʦʭʦʣʦʜʞʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʜʦ 

ʟʘʜʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʘʙʦ ʟʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʝʨʝʜʘʯʽ.  

ɺ.ʅ. ʉʪʘʙʥʠʢʦʚ ʽ ɺ.ʀ. ɹʘʨʠʥʮʝʚ [1] ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʡ ʟʤʽʰʫʚʘʥʥʷ ʨʽʜʢʠʭ, ʩʠʧʫʯʠʭ ʽ ʧʣʘʩʪʠʯʥʠʭ ʩʝʨʝʜʦʚʠʱ 

ʦʮʽʥʶʚʘʪʠ ʩʪʫʧʝʥʝʤ ʦʜʥʦʨʽʜʥʦʩʪʽ ɓ ʦʜʝʨʞʫʚʘʥʦʾ ʩʫʤʽʰʽ. [1 ] 

 

  = 1 ï  ,                                             (1) 

 

ʜʝ ɓ ï ʩʪʫʧʽʥʴ ʦʜʥʦʨʽʜʥʦʩʪʽ ʦʜʝʨʞʫʚʘʥʦʾ ʩʫʤʽʰʽ;  b ï ʩʝʨʝʜʥʷ 

ʟʘʜʘʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, %;  a ï ʩʝʨʝʜʥʻ ʜʣʷ ʜʝʢʽʣʴʢʦʭ 

ʢʨʘʧʦʢ ʦʙʩʷʛʫ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʟʘʜʘʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ. 

ʇʨʠ ʜʦʩʷʛʥʝʥʥʽ ʟʘʜʘʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʦʮʽʥʶʻʪʴʩʷ ʚʠʪʨʘʪʦʶ ʝʥʝʨʛʽʾ ʥʘ ʦʜʠʥʠʮʶ ʦʙʩʷʛʫ, ʱʦ 

ʧʝʨʝʤʽʰʫʻʪʴʩʷ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʟʨʦʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʤʽʰʘʣʢʠ ʡ ʫʪʚʦʨʝʥʥʷʤ ʚ ʘʧʘʨʘʪʽ ʟʘʚʠʭʨʝʥʴ ʧʦʪʦʢʦʤ 

ʨʽʜʠʥʠ. ʈʘʟʦʤ ʟ ʪʠʤ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʤʽʰʘʣʢʠ ʟʨʦʩʪʘʻ 

ʚʠʪʨʘʪʘ ʝʥʝʨʛʽʾ ʡ ʛʣʠʙʠʥʘ ʚʠʨʚʠ ʥʘ ʧʦʚʝʨʭʥʽ ʨʦʟʤʽʰʫʚʘʻʤʦʾ  ʨʽʜʠʥʠ, ʱʦ 

ʟʤʝʥʰʫʻ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩ-ʪʘʥʥʷ ʧʦʚʥʦʛʦ ʦʙʩʷʛʫ ʘʧʘʨʘʪʘ. ʊʦʤʫ ʜʣʷ 

ʢʦʞʥʦʛʦ ʚʠʧʘʜʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚ'ʷʟʢʦʩʪʽ ʡ ʱʽʣʴʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ 

ʟʥʘʭʦʜʷʪʴ ʦʧʪʠʤʘʣʴʥʫ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ, ʧʨʠ ʷʢʽʡ ʜʦʩʷʛʘʻʪʴʩʷ 

ʥʝʦʙʭʽʜʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ. 

ʗʢʱʦ ʥʘʤʽʪʠʪʠ ʢʨʘʧʢʘʤʠ ʧʫʥʢʪʠ, ʜʝ ʦʜʥʦʯʘʩʥʦ ʚʽʜʙʠʨʘʻʪʴʩʷ ʧʨʦʙʘ, 

ʪʦ ʧʨʘʢʪʠʯʥʦ ʚ ʨʽʟʥʠʭ ʢʨʘʧʢʘʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʫʜʫʪʴ ʉ1, ʉ2, ʉ3, ʉ4 éʉm. 
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ʉʝʨʝʜʥʶ ʢʦʥʮʝʥʪʨʘʮʽʶ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʧʨʠ ʽʜʝʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʽ ʡʦʛʦ 

ʚʩʴʦʤʫ ʦʙʩʷʛʫ ʧʦʟʥʘʯʠʤʦ ʯʝʨʝʟ ʉ0. ɺʽʜʧʦʚʽʜʥʦ ʚ ʦʢʨʝʤʠʭ ʢʨʘʧʢʘʭ 

ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʢʣʘʜʝʤʦ (ʉ1-ʉ0), (ʉ2-ʉ0), (ʉ3-

ʉ0),é(ʉm-ʉ0). ʗʢʱʦ ʘʙʩʦʣʶʪʥʽ ʚʝʣʠʯʠʥʠ ʮʠʭ ʚʽʜʭʠʣʝʥʴ ʧʨʦʩʫʤʫʚʘʪʠ ʽ 

ʨʦʟʜʽʣʠʪʠ ʥʘ çmè ʪʦ ʦʜʝʨʞʠʤʦ ʩʝʨʝʜʥʻ ʚʽʜʭʠʣʝʥʥʷ ʉʩʨ. 

ɺʠʨʘʟʠʤʦ ʡʦʛʦ ʫ ʚʽʜʩʦʪʢʘʭ ʚʽʜ ʉ0    

 

  Ā 100 ,                                                (2) 

 

ʜʝ ɓ - ʩʪʫʧʽʥʴ ʦʜʥʦʨʽʜʥʦʩʪʽ %;  ȹʉ ï ʩʝʨʝʜʥʻ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʩʝʨʝʜʥʴʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʚʝʨʜʦʛʦ ʪʽʣʘ, ʢʛ/ʤ
3
;  ʉ0 ï ʩʝʨʝʜʥʷ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʧʨʠ ʽʜʝʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʽ ʧʦ ʚʩʴʦʤʫ ʦʙʩʷʟʽ, ʢʛ/ʤ
3
. 

ʏʠʤ ʤʝʥʰʝ ɓ ʪʠʤ ʝʬʝʢʪʠʚʥʽʰʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ. ʇʨʠ ʽʜʝʘʣʴʥʦʤʫ 

ʧʝʨʝʤʽʰʫʚʘʥʥʽ ɓ = 0. 

ʋ ʧʨʦʮʝʩʽ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʚ ʨʦʙʦʯʦʤʫ ʦʙʩʷʟʽ ʟʤʽʰʫʚʘʯʘ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʚʟʘʻʤʥʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʯʘʩʪʦʢ ʨʽʟʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʨʽʜʠʥʠ, ʷʢʽ ʜʦ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʧʝʨʝʙʫʚʘʣʠ ʦʢʨʝʤʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʚʩʽ ʟʤʽʰʫʚʘʯʽ ʫʤʦʚʥʦ ʧʨʠʡʤʘʶʪʴ 

ʜʚʦʭʢʦʤʧʦʥʝʥʪʥʽ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʘʢ ʟʚʘʥʦʛʦ ʢʣʶʯʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʡ ʫʤʦʚʥʦʛʦ, ʢʦʪʨʠʡ ʧʦʻʜʥʫʻ ʚʩʽ ʩʢʣʘʜʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʩʫʤʽʰʽ. ʂʣʶʯʦʚʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʟʘʚʞʜʠ ʚʠʙʠʨʘʻʪʴʩʷ ʪʘʢʠʡ, ʢʦʪʨʠʡ ʘʙʦ ʣʝʛʢʦ ʧʽʜʜʘʻʪʴʩʷ 

ʘʥʘʣʽʟʫ, ʘʙʦ ʡʦʛʦ ʨʦʟʧʦʜʽʣ ʫ ʩʫʤʽʰʽ ʻ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʧʦ ʪʝʭʥʽʯʥʠʭ 

ʚʠʤʦʛʘʭ. 

ɯ.ʉ. ɻʫʣʠʡ, ʃ.ʆ. ʆʨʣʽʚ, ɺ.ɻ. ʄʠʨʦʥʯʫʢ [2] ʫ ʪʝʭʥʽʢʠ ʢʨʠʪʝʨʽʻʤ 

ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ, ʱʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʥʘʩʪʫʧʥʽʡ ʬʦʨʤʫʣʽ: 

 

K =   ,                                (3) 

 

ʜʝ ʉ ï ʩʝʨʝʜʥʴʦʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʣʶʯʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʚ ʫʟʷʪʠʭ ʧʨʦʙʘʭ, %;  n ï ʢʽʣʴʢʽʩʪʴ ʧʨʦʙ;  ʉi ï ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʢʣʶʯʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ i ʧʨʦʙʽ ʩʫʤʽʰʽ, %. 

ɻ.ɼ. ʂʘʚʝʮʴʢʠʡ ʽ ɹ.ɺ. ɺʘʩʠʣʴʻʚ [3] ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʷʢʽʩʪʴ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʩʪʫʧʝʥʝʤ (ʨʽʚʥʦʤʽʨʥʦʩʪʽ) ʟʤʽʰʫʚʘʥʥʷ 

ʬʘʟ. ʉʪʫʧʽʥʴ ʟʤʽʰʫʚʘʥʥʷ ʬʘʟ, ɯ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʟʤʽʰʫʚʘʯʘ ʚʠʨʘʞʘʻʪʴʩʷ 

ʨʽʚʥʷʥʥʷʤ:  

I =   ,                          (4) 

 

ʜʝ I ï ʩʪʫʧʽʥʴ ʟʤʽʰʫʚʘʥʥʷ ʬʘʟ; m ï ʯʠʩʣʦ ʧʨʦʙ ʫ ʷʢʠʭ ȹX' > 0;  ȹX' 

ï ʧʦʟʠʪʠʚʥʽ ʨʽʟʥʠʮʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ʟʤʽʰʫʚʘʯʽ, ʦʙʫʤʦʚʣʝʥʽ ʧʦ ʬʦʨʤʫʣʽ 
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ȹX' =   ʍ ï ʍʩ;  ʍʩ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʯʘʩʪʦʢ ʫ ʩʫʤʽʰʽ ʧʨʠ ʽʜʝʘʣʴʥʦʤʫ  

ʟʤʽʰʫʚʘʥʥʽ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʬʦʨʤʫʣʽ: 

  ,                                          (5) 

 

ʜʝ VT ï ʦʙʩʷʛ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ, ʱʦ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʚ ʦʩʥʦʚʥʽʡ ʤʘʩʽ;  

ɟʊ  ʽ ɟʞ ï ʱʽʣʴʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʽ ʦʩʥʦʚʥʦʾ ʤʘʩʠ ʚ 

ʟʤʽʰʫʚʘʯʽ; Vʞ ï ʦʙʩʷʛ ʦʩʥʦʚʥʦʾ ʤʘʩʠ (ʨʽʜʠʥʠ) ʚ ʘʧʘʨʘʪʽ; n ï ʯʠʩʣʦ ʧʨʦʙ ʫ 

ʷʢʠʭ  ȹX'' < 0; ȹX'' ï ʥʝʛʘʪʠʚʥʽ ʨʽʟʥʠʮʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ʟʤʽʰʫʚʘʯʽ, 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʦ ʬʦʨʤʫʣʽ ȹX'' = ʍ ï ʍʩ. 

ʈʽʚʥʦʤʽʨʥʽʩʪʴ ʟʤʽʰʫʚʘʥʥʷ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚʽʜ 0 ʜʦ 1. ʇʨʠ 

ʽʜʝʘʣʴʥʦʤʫ (ʧʦʚʥʦʤʫ) ʟʤʽʰʫʚʘʥʥʽ ʢʦʤʧʦʥʝʥʪʽʚ I = 1. 

ʇʣʘʢʩʽʥ ʖ.ʄ. ʪʘ ʄʘʣʘʭʦʚ ʅ.ʅ. [4] ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʧʦʚʥʦʪʘ ʪʘ 

ʟʘʚʝʨʰʝʥʥʽʩʪʴ ʧʨʦʮʝʩʫ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʤʦʞʝ ʦʮʽʥʶʚʘʪʠʩʷ ʚʝʣʠʯʠʥʦʶ b, 

ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʩʫʤʽʰʽ: 

 

  Ŀ  ,                                    (6)  

 

ʜʝ  ʉ,̔ ʉʩʨ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ 

ʩʫʤʽʰʽ:ʪʝʢʫʯʘ(ʫ ʪʦʯʮʽ )̔ ʪʘ ʩʝʨʝʜʥʷ (ʾʾ ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ), n ï 

ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ ʚʠʤʽʨʫ ʪʝʢʫʯʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ,  ̔=1, 2,é.n. 

       ɺʠʩʥʦʚʦʢ. ʇʝʨʝʤʽʰʫʚʘʥʥʷ ʜʦʩʢʦʥʘʣʝ, ʷʢʱʦ max b = 0. 

ɺʽʜʧʦʚʽʜʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʩʫʤʽʰʽ ʣʦʛʽʯʥʦ ʚʠʨʘʟʠʪʠ 

ʚʝʣʠʯʠʥʦʶ R=1 ï b. ɺʧʨʦʚʘʜʞʝʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʫ 

ʩʫʤʽʰʽ b, ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʚʽʜʥʦʩʥʠʤ ʩʝʨʝʜʥʽʤ ʚʽʜʭʠʣʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʫʤʽʰʽ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʾʾ ʟʥʘʯʝʥʥʷ ʘʙʦ ʚʽʜ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʯʽʢʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

 1. ʉʪʘʙʥʠʢʦʚ ɺ.ʅ. ʇʨʦʮʝʩʩʳ ʠ ʘʧʧʘʨʘʪʠ ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. 

/ɺ.ʅ. ʉʪʘʙʥʠʢʦʚ, ɺ.ʀ. ɹʘʨʠʥʮʝʚ. ï ʄ.: ʇʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 1976. ï 

660 ʩ. 

2. ɻʫʣʠʡ ɯ.ʉ. ʆʙʣʘʜʥʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʧʝʨʝʨʦʙʥʦʾ ʽ ʭʘʨʯʦʚʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. / ɯ.ʉ. ɻʫʣʠʡ, ʄ.ʄ. ʇʫʰʘʥʢʦ, ʃ.ʆ. ʆʨʣʦʚ, ɺ.ɻ. ʄʠʨʦʥʯʫʢ, 

ɸ.ɯ. ʋʢʨʘʾʥʝʮʴ ʪʘ ʽʥʰʽ. ɿʘ ʨʝʜ. ɸʢʘʜʝʤʽʢʘ ʋɸɸʅ ɻʫʣʦʛʦ ɯ.ʉ. ï ɺʽʥʥʠʮʷ: 

ʅʦʚʘ ʢʥʠʛʘ, 2001, - 576ʩ., ʨʽʩ.335, ʪʘʙʣ26. 

3. ʂʘʚʝʮʢʠʡ ɻ.ɼ.  ʇʨʦʮʝʩʩʳ ʠ ʘʧʧʘʨʘʪʳ ʧʠʱʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ. /ɻ.ɼ. 

ʂʘʚʝʮʢʠʡ, ɹ.ɺ, ɺʘʩʠʣʴʝʚ ï 2 ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. ï ʄ.: ʂʦʣʦʩ,1999. ï 

551ʩ. 

4. ʇʣʘʢʩʠʥ ʖ.ʄ. ʇʨʦʮʝʩʩʳ ʠ ʘʧʧʘʨʘʪʠ ʧʠʱʝʚʠʭ ʧʨʦʠʟʚʦʜʩʪʚ. 

/ʖ.ʄ. ʇʣʘʢʩʠʥ, ʅ.ʅ. ʄʘʣʘʭʦʚ, ɺ.ɸ. ʃʘʨʠʥ ï 2-ʝ ʠʟʜ.,ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. ʄ.: 

ʂʦʣʦʩ, 2007, 760 ʩ.      
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ɺɼʆʉʂʆʅɸʃɽʅʅʗ ʂʆʅʉʊʈʋʂʎɯɰ ʄɯʐɸʃʂʀ ɼʃʗ 

ʇɽʈɽʄɯʐʋɺɸʅʅʗ ɺôʗɿʂʀʍ ʉɽʈɽɼʆɺʀʑ 

 
ʇʝʜʯʝʥʢʦ ʄ.ɻ. , ʤʘʛʽʩʪʨʘʥʪ ʢʘʬ. ʆʇʍɺ 
ʂʝʨʽʚʥʠʢ  ɹʦʡʢʦ ɺ.ʉ. , ʢ.ʪ.ʥ., ʜʦʮ.  
 
ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ  ɼʤʠʪʨʘ 

ʄʦʪʦʨʥʦʛʦ. 

 
ɸʥʦʪʘʮʽʷ ï ʜʘʥʫ ʨʦʙʦʪʫ ʧʦʩʚʷʯʝʥʦ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʢʦʥʩʪʨʫʢʮʽʾ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʟʤʽʰʫʚʘʯʘ, ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʷʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 
ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʭʘʨʯʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ 
ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ.  

ʆʩʥʦʚʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʭʘʨʯʦʚʠʭ 
ʧʨʦʜʫʢʪʽʚ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʪʚʝʨʜʦʾ ʬʘʟʠ ʚ ʨʽʜʠʥʽ, 
ʟʤʽʰʫʚʘʥʥʷ ʨʽʜʠʥʠ ʟ ʤʝʪʦʶ ʧʨʠʛʦʪʫʚʘʥʥʷ ʝʤʫʣʴʩʽʡ, ʘ ʪʘʢʦʞ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 
ʧʨʦʮʝʩʽʚ ʨʦʟʯʠʥʝʥʥʷ, ʪʝʧʣʦʤʘʩʦʦʙʤʽʥʫ ʪʘ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʧʘʪʝʥʪʽʚ 
ʽ ʘʚʪʦʨʩʴʢʠʭ ʧʦʩʚʽʜʯʝʥʴ ʤʠ ʧʝʨʝʢʦʥʘʣʠʩʷ, ʱʦ ʽʩʥʫʶʯʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʜʣʷ 
ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʨʽʜʢʠʭ ʩʝʨʝʜʦʚʠʱ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʘʪʥʶ ʷʢʽʩʪʴ 
ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʨʦʟʯʠʥʽʚ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʣʦʧʘʪʝʚʠʭ ʤʽʰʘʣʦʢ. 

ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʤʽʰʘʣʢʠ ʟʨʦʩʪʘʻ ʚʠʪʨʘʪʘ ʝʥʝʨʛʽʾ 
ʡ ʛʣʠʙʠʥʘ ʚʦʨʦʥʢʠ ʥʘ ʧʦʚʝʨʭʥʽ ʧʝʨʝʤʽʰʫʚʘʥʦʾ ʨʽʜʠʥʠ, ʱʦ ʟʤʝʥʰʫʻ 
ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚʥʦʛʦ ʦʙʩʷʛʫ ʘʧʘʨʘʪʘ. ʇʽʜ ʜʽʻʶ ʚʽʜʮʝʥʪʨʦʚʠʭ 
ʩʠʣ ʨʽʜʠʥʘ ʨʫʭʘʻʪʴʩʷ ʚ ʧʣʦʱʠʥʽ ʦʙʝʨʪʘʥʥʷ ʣʦʧʘʪ ʤʽʰʘʣʢʠ ʚʽʜ ʮʝʥʪʨʘ 
ʟʤʽʰʫʚʘʯʘ ʜʦ ʩʪʽʥʦʢ. ʋ ʥʘʩʣʽʜʢʫ ʪʘʢʦʛʦ ʨʫʭʫ ʚ ʮʝʥʪʨʽ ʟʤʽʰʫʚʘʯʘ ʚʠʥʠʢʘʻ 
ʟʦʥʘ ʟʥʠʞʝʥʦʛʦ ʪʠʩʢʫ ʡ ʫʪʚʦʨʠʪʴʩʷ ʚʦʨʦʥʢʘ ʢʫʜʠ ʟʘʩʤʦʢʪʫʻʪʴʩʷ ʨʽʜʠʥʘ ʽʟ 
ʰʘʨʽʚ ʨʦʟʪʘʰʦʚʘʥʠʭ ʚʠʱʝ ʡ ʥʠʞʯʝ ʣʦʧʘʪʽ. ʉʪʚʦʨʶʚʘʥʠʡ ʩʣʘʙʢʠʡ ʦʩʴʦʚʠʡ 
ʧʦʪʽʢ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʟʤʽʰʫʚʘʯʘ. 

ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʦʙʝʨʪʽʚ, ʟʛʽʜʥʦ ʢʨʠʪʝʨʽʶ ʌʨʫʜʘ ʫ ʧʝʨʝʤʽʰʫʶʯʦʤʫ 
ʦʙ'ʻʤʽ ʫʪʚʦʨʶʻʪʴʩʷ ʚʦʨʦʥʢʘ, ʷʢʘ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 
ʧʝʨʝʤʽʰʫʚʘʥʥʷ. 

ʇʨʦʮʝʩ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʻ ʜʦʩʠʪʴ ʝʥʝʨʛʦʻʤʥʠʤ, ʦʩʢʽʣʴʢʠ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʧʦʞʠʚʘʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʧʨʠʚʦʜʦʤ 
ʤʽʰʘʣʢʠ. ʋ ʩʚʦʶ ʯʝʨʛʫ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʤʽʰʘʣʢʠ ʟʘʣʝʞʠʪʴ ʚʽʜ 
ʚ'ʷʟʢʦʩʪʽ ʩʝʨʝʜʠ, ʱʦ ʧʝʨʝʤʽʰʫʻʪʴʩʷ. ʅʘʡʯʘʩʪʽʰʝ ʧʨʦʮʝʩ ʧʝʨʝʤʽʰʫʚʘʥʥʷ 
ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʽʛʨʽʚʦʤ ʩʫʤʽʰʽ ʟʘ ʨʘʭʫʥʦʢ ʪʝʧʣʘ ʚʽʜ ʪʝʧʣʦʚʦʾ 
ʩʦʨʦʯʢʠ ʜʦʚʢʦʣʘ ʻʤʢʦʩʪʽ, ʱʦ ʤʽʩʪʠʪʴ ʩʫʤʽʰ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʽ 
ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʧʨʦʮʝʩʫ ʪʝʧʣʦʦʙʤʽʥʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʦʨʤʠ ʤʽʰʘʣʢʠ, ʾʾ 
ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ, ʘ ʟʥʘʯʠʪʴ, ʽ ʚʽʜ ʚ'ʷʟʢʦʩʪʽ ʩʝʨʝʜʠ, ʱʦ ʟʤʽʰʫʻʪʴʩʷ.  

ʇʨʦʮʝʩ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʟ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʤʦʞʝ ʙʫʪʠ 
ʨʦʟʛʣʷʥʫʪʠʡ ʷʢ ʧʨʦʮʝʩ ʟʦʚʥʽʰʥʴʦʛʦ ʦʙʪʽʢʘʥʥʷ ʪʽʣ ʧʦʪʦʢʦʤ ʨʽʜʠʥʠ. ʇʨʠ 
ʦʙʝʨʪʘʥʥʽ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʘ ʧʝʨʝʤʽʰʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ, ʝʥʝʨʛʽʷ 
ʟʘʪʨʘʯʫʻʪʴʩʷ ʥʘ ʧʦʜʦʣʘʥʥʷ ʪʝʨʪʷ ʣʦʧʘʪ ʦʙ ʨʽʜʠʥʫ ʡ ʥʘ ʚʠʭʨʦʫʪʚʦʨʝʥʥʷ. 

ʇʨʝʜʩʪʘʚʠʤʦ ʮʠʨʢʫʣʷʮʽʶ ʨʽʜʠʥʠ ʚ ʟʤʽʰʫʚʘʯʽ ʷʢ ʨʫʭ ʧʦ ʟʘʤʢʥʫʪʦʤʫ 
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ʪʨʫʙʦʧʨʦʚʦʜʽ. ɼʘʥʠʡ ʧʨʦʮʝʩ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 
ʢʨʠʪʦʨʠʘʣʴʥʝ ʨʽʚʥʷʥʥʷ, ʱʦ ʟʚ'ʷʟʫʻ ʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʫʭʫ ʨʽʜʠʥʠ 

                         ɽʠ=ä(  Re, Fr, ɻ1, ɻ2 é),                                     

ʜʝ ɽʠ - ʢʨʠʪʝʨʽʡ ɽʡʣʝʨʘ, ʤʽʨʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʠʣʠ ʪʠʩʢʫ ʡ ʩʠʣʠ 
ʽʥʝʨʮʽʾ ʚ ʧʦʪʦʮʽ; 

Re - ʢʨʠʪʝʨʽʡ ʈʝʡʥʦʣʴʜʩʘ ï ʤʽʨʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʠʣ ʽʥʝʨʮʽʾ ʡ ʩʠʣ 
ʪʝʨʪʷ ʚ ʧʦʪʦʮʽ ʨʽʜʠʥʠ; 

Fr - ʢʨʠʪʝʨʽʡ ʌʨʫʜʘ, ʤʽʨʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʠʣ ʽʥʝʨʮʽʾ ʡ ʩʠʣ ʚʘʛʠ; 
ɻ1,ɻ2é- ʧʘʨʘʤʝʪʨʠʯʥʽ ʢʨʠʪʝʨʽʾ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʛʝʦʤʝʪʨʠʯʥʽ 

ʨʦʟʤʽʨʠ ʤʽʰʘʣʢʠ ʡ ʟʤʽʰʫʚʘʯʘ. 
ʋ ʷʢʦʩʪʽ ʚʠʟʥʘʯʘʣʴʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʦʟʤʽʨʫ ʧʨʠʡʤʘʻʪʴʩʷ ʜʽʘʤʝʪʨ 

ʤʽʰʘʣʢʠ dʄ. ʅʘ ʚʠʨʦʙʥʠʮʪʚʽ ʭʣʽʙʦʙʫʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʦʩʥʦʚʥʦʤ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ  ʪʠʭʦʭʽʜʥʽ ʤʽʰʣʢʠ - ʮʝ ʷʢʽʨʥʽ, ʨʘʤʥʽ, ʩʪʨʽʯʢʦʚʽ ʪʦʱʦ, ʚ 
ʷʢʠʭ ʢʦʣʦʚʘ ʰʚʠʜʢʽʩʪʴ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ 10 ʤ/ʩ . 

ʊʠʭʦʭʽʜʥʽ ʤʽʰʘʣʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ 
ʚʠʩʦʢʦʚ'ʷʟʢʠʭ ʽ ʥʝ ʥʴʶʪʦʥʽʚʩʴʢʠʭ ʨʽʜʠʥʽ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʝʧʣʦ ʤʘʩʦʦʙʤʽʥʫ, 
ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʪʘ ʽʥʰʠʭ ʧʨʦʮʝʩʽʚ. ʉʪʘʥʜʘʨʪʥʽ ʪʠʭʦʭʽʜʥʽ ʤʽʰʘʣʢʠ ʜʽʣʷʪʴʩʷ ʥʘ 
ʪʘʢʽ, ʚ ʷʢʠʭ ʣʦʧʘʪʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʧʣʦʱʠʥʽ ʦʙʝʨʪʘʥʥʷ, ʽ ʤʽʰʘʣʢʠ, ʚ ʷʢʠʭ 
ʣʦʧʘʪʽ ʫʪʚʦʨʶʶʪʴ ʢʫʪ ʟ ʧʣʦʱʠʥʦʶ ʾʭ ʦʙʝʨʪʘʥʥʷ. ʈʦʙʦʯʽ ʦʨʛʘʥʠ ʚ 
ʪʠʭʦʭʽʜʥʠʭ ʤʽʰʘʣʢʘʭ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʚ ʧʦʩʫʜʠʥʘʭ ʟ 
ʛʣʘʜʝʥʴʢʠʤʠ ʩʪʽʥʢʘʤʠ. 

ʗʢʽʨʥʽ ʤʽʰʘʣʢʠ. ʈʦʙʦʯʽ ʦʨʛʘʥʠ ʚ ʷʢʽʨʥʠʭ ʤʽʰʘʣʢʘʭ ʟʘ ʬʦʨʤʦʶ, ʷʢ 
ʧʨʘʚʠʣʦ, ʚʽʜʧʦʚʽʜʘʶʪʴ ʬʦʨʤʽ ʜʥʠʱʘ ʧʦʩʫʜʠʥʠ. ɺʽʜʩʪʘʥʴ ʤʽʞ ʩʪʽʥʢʘʤʠ 
ʧʦʩʫʜʠʥʠ ʽ ʟʦʚʥʽʰʥʽʤ ʢʦʥʪʫʨʦʤ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʘ ŭ =0,05 D, ʘ ʜʽʘʤʝʪʨ 
ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ d =0,9 D (ʨʠʩ.1.).  ʎʽ ʤʽʰʘʣʢʠ ʧʨʠ ʧʝʨʝʤʽʰʫʚʘʥʥʽ 
ʦʯʠʱʘʶʪʴ ʩʪʽʥʢʠ ʡ ʜʥʦ ʟʤʽʰʫʚʘʯʘ ʚʽʜ ʟʘʙʨʫʜʥʝʥʴ, ʱʦ ʥʘʣʠʧʘʶʪʴ. 

ʗʢʽʨʥʽ ʤʽʰʘʣʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʜʫʞʝ ʛʫʩʪʠʭ ʨʽʜʠʥ, 
ʦʩʦʙʣʠʚʦ ʪʦʜʽ, ʢʦʣʠ ʧʨʦʮʝʩ ʧʨʦʭʦʜʠʪʴ ʽʟ ʥʘʛʨʽʚʘʥʥʷʤ ʯʝʨʝʟ ʩʪʽʥʢʠ 
ʧʦʩʫʜʠʥʠ. ʏʝʨʝʟ ʥʝʚʝʣʠʢʫ ʚʽʜʩʪʘʥʴ ʤʽʞ ʟʦʚʥʽʰʥʽʤ ʢʦʥʪʫʨʦʤ ʨʦʙʦʯʦʛʦ 
ʦʨʛʘʥʘ ʽ ʧʦʩʫʜʠʥʦʶ ʙʽʣʷ ʾʾ ʩʪʽʥʦʢ ʚʠʥʠʢʘʻ ʟʥʘʯʥʘ ʪʫʨʙʫʣʝʥʪʥʘ ʪʝʯʽʷ, ʱʦ 
ʟʘʧʦʙʽʛʘʻ ʧʝʨʝʛʨʽʚʘʥʥʶ ʨʽʜʠʥʠ ʽ ʫʪʚʦʨʝʥʥʶ ʥʘ ʩʪʽʥʢʘʭ ʦʩʘʜʫ ʯʠ ʧʨʦʜʫʢʪʽʚ 
ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ. 

ʐʥʝʢʦʚʽ ʤʽʰʘʣʢʠ ʤʘʶʪʴ ʬʦʨʤʫ ʛʚʠʥʪʘ ʡ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, ʷʢ ʽ 
ʩʪʨʽʯʢʦʚʽ, ʜʣʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʛʨʫʟʣʠʭ ʩʝʨʝʜʦʚʠʱ. 

ʉʪʨʽʯʢʦʚʽ ʤʽʰʘʣʢʠ. ʈʦʙʦʯʽ ʦʨʛʘʥʠ ʩʪʨʽʯʢʦʚʦʾ ʤʽʰʘʣʢʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 
ʚʘʣ, ʥʘ ʷʢʦʤʫ ʥʘ ʦʜʥʘʢʦʚʠʭ ʚʽʜʩʪʘʥʷʭ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʟʘʢʨʽʧʣʝʥʽ 
ʮʠʣʽʥʜʨʠʯʥʽ ʪʨʘʚʝʨʩʠ. ʅʘ ʟʦʚʥʽʰʥʽʭ ʢʽʥʮʷʭ ʪʨʘʚʝʨʩ ʟʘʢʨʽʧʣʝʥʽ ʜʚʽ ʩʪʨʽʯʢʠ 
ʰʠʨʠʥʦʶ b ʟ ʚʽʜʥʦʩʥʠʤ ʢʨʦʢʦʤ  t = 1,0 . ɺʠʩʦʪʘ d ʩʪʨʽʯʢʦʚʦʾ ʤʽʰʘʣʢʠ 
ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʩʦʪʠ ʢʦʨʧʫʩʫ ʘʧʘʨʘʪʘ ʽ ʨʽʚʥʷ ʨʽʜʠʥʠ ʚ ʥʴʦʤʫ.  

ʃʦʧʘʪʝʚʽ (ʨʠʩ.1., ʘ, ʙ), ʩʪʨʽʯʢʦʚʽ, ʷʢʽʨʥʽ ʡ ʰʥʝʢʦʚʽ ʤʽʰʘʣʢʠ ʩʪʘʚʣʷʪʴʩʷ 
ʜʦ ʪʠʭʦʭʽʜʥʦʛʦ: ʯʘʩʪʦʪʘ ʾʭʥʴʦʛʦ ʦʙʝʨʪʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 30...90 ʭʚ

-1
, ʦʢʨʫʞʥʘ 

ʰʚʠʜʢʽʩʪʴ ʥʘ ʢʽʥʮʽ ʣʦʧʘʪʠ ʜʣʷ ʛʨʫʟʣʠʭ ʨʽʜʠʥ ï2...3 ʤ/ʩ. 
ʇʝʨʝʚʘʛʠ ʣʦʧʘʪʝʚʠʭ ʤʽʰʘʣʦʢ ï ʧʨʦʩʪʦʪʘ ʧʨʠʩʪʨʦʶ ʡ ʥʝʚʠʩʦʢʘ 

ʚʘʨʪʽʩʪʴ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʚʽʜʥʦʩʠʪʴʩʷ ʩʪʚʦʨʶʚʘʥʠʡ ʩʣʘʙʢʠʡ ʦʩʴʦʚʠʡ ʧʦʪʽʢ 
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ʨʽʜʠʥʠ, ʱʦ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ 
ʟʤʽʰʫʚʘʯʘ. ʇʦʩʠʣʝʥʥʷ ʦʩʴʦʚʦʛʦ ʧʦʪʦʢʫ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʥʘʭʠʣʽ ʣʦʧʘʪ ʧʽʜ 
ʢʫʪʦʤ 30Á ʜʦ ʦʩʽ ʚʘʣʘ. 

ɺ ʷʢʦʩʪʽ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 
ʦʙʨʘʥʽ ʪʨʠ ʢʦʥʩʪʨʫʢʮʽʾ: ʧʨʦʩʪʘ ʣʠʩʪʦʚʘ (ʨʠʩ.1, ʘ); ʢʦʤʙʽʥʦʚʘʥʘ ʣʦʧʘʪʝʚʘ 
ʤʽʰʘʣʢʘ ʟʽ ʩʧʽʨʘʣʣʶ (ʨʠʩ.1, ʙ); ʢʦʤʙʽʥʦʚʘʥʘ ʨʘʤʥʘ ʤʽʰʘʣʢʘ ʟʽ ʩʧʽʨʘʣʣʶ 
(ʨʠʩ.1, ʚ). 

 
ʘ ʙ ʚ 

ʈʠʩʫʥʦʢ 1 ï ʇʝʨʝʤʽʰʫʶʯʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ.  
ʘ - ʧʨʦʩʪʘ ʣʠʩʪʦʚʘ; ʙ - ʢʦʤʙʽʥʦʚʘʥʘ ʣʦʧʘʪʝʚʘ ʤʽʰʘʣʢʘ ʟʽ ʩʧʽʨʘʣʣʶ; ʚ 

- ʢʦʤʙʽʥʦʚʘʥʘ ʨʘʤʥʘ ʤʽʰʘʣʢʘ ʟʽ ʩʧʽʨʘʣʣʶ 
 
ʇʝʨʝʤʽʰʫʶʯʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʦʜʥʘʢʦʚʠʤʠ ʛʘʙʘʨʠʪʥʠʤʠ 

ʨʦʟʤʽʨʘʤʠ (ʚʠʩʦʪʘ h ʽ ʜʽʘʤʝʪʨ d). ɹʫʣʦ ʚʠʢʦʥʘʥʦ 108 ʜʦʩʚʽʜʽʚ ʜʣʷ 
ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʧʦʪʫʞʥʦʩʪʽ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʝʨʝʤʽʰʫʚʘʥʥʷ 
ʨʽʜʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜ ʦʙʦʨʦʪʽʚ ʟʤʽʰʫʚʘʯʘ ʜʣʷ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 
ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʘ.  ʟʘʥʦʩʠʤʦ ʚ ʪ ɿʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ 
ʨʦʟʨʘʭʦʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ N(ɺʪ) ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʦʙʦʨʦʪʽʚ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʘ. 

ɺʠʩʥʦʚʦʢ. ɸʥʘʣʽʟ ʜʘʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰʽ 
ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ ʤʘʻ ʨʘʤʥʠʡ ʢʦʤʙʽʥʦʚʘʥʠʡ ʨʦʙʦʯʠʡ ʦʨʛʘʥ (N=149 ɺʪ 
ʧʨʠ ʉ=25%), ʤʝʥʰʽ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ ʫ ʣʦʧʘʪʝʚʦʛʦ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 
ʦʨʛʘʥʘ (N=137 ɺʪ ʧʨʠ ʉ=25%) ʽ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʚʠʷʚʠʚʩʷ 
ʛʽʜʨʦʤʝʭʘʥʽʯʥʠʡ ʨʦʙʦʯʠʡ ʦʨʛʘʥ (N=107,6 ɺʪ ʧʨʠ ʉ=25%). 

 
ʃʽʪʝʨʘʪʫʨʘ: 
1. ɻʫʣʠʡ ɯ.ʉ. ʆʙʣʘʜʥʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʧʝʨʝʨʦʙʥʦʾ ʽ ʭʘʨʯʦʚʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. / ɯ.ʉ. ɻʫʣʠʡ, ʄ.ʄ. ʇʫʰʘʥʢʦ, ʃ.ʆ. ʆʨʣʦʚ, ɺ.ɻ. ʄʠʨʦʥʯʫʢ, 
ɸ.ɯ. ʋʢʨʘʾʥʝʮʴ ʪʘ ʽʥʰʽ. ɿʘ ʨʝʜ. ɸʢʘʜʝʤʽʢʘ ʋɸɸʅ ɻʫʣʦʛʦ ɯ.ʉ. ï ɺʽʥʥʠʮʷ: 
ʅʦʚʘ ʢʥʠʛʘ, 2001, - 576ʩ., ʨʽʩ.335, ʪʘʙʣ 26. 

2. ʂʘʚʝʮʢʠʡ ɻ.ɼ.  ʇʨʦʮʝʩʩʳ ʠ ʘʧʧʘʨʘʪʳ ʧʠʱʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ. /ɻ.ɼ. 
ʂʘʚʝʮʢʠʡ, ɹ.ɺ, ɺʘʩʠʣʴʝʚ ï 2 ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. ï ʄ.: ʂʦʣʦʩ,1999. ï 
551ʩ. 

3. ʇʣʘʢʩʠʥ ʖ.ʄ. ʇʨʦʮʝʩʩʳ ʠ ʘʧʧʘʨʘʪʠ ʧʠʱʝʚʠʭ ʧʨʦʠʟʚʦʜʩʪʚ. 
/ʖ.ʄ. ʇʣʘʢʩʠʥ, ʅ.ʅ. ʄʘʣʘʭʦʚ, ɺ.ɸ. ʃʘʨʠʥ ï 2-ʝ ʠʟʜ.,ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. ʄ.: 
ʂʦʣʦʩ, 2007, 760 ʩ.      
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ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʊɽʍʅʆʃʆɻɯʏʅʆɻʆ ʇʈʆʎɽʉʋ 
ɿɺʆʃʆɾʋɺɸʅʅʗ ɿɽʈʅɸ ʇɽʈɽɼ ʇʆʄɽʃʆʄ 

 

ʊʝʪʝʨʚʘʢ ɯ.ʈ., 21ʄɹɻʄ 

ʂʝʨʽʚʥʠʢ ʆʣʝʢʩʽʻʥʢʦ ɺ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʨʦʟʨʦʙʣʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽʡʥʫ ʩʭʝʤʫ ʩʧʦʩʦʙʽʚ ʪʘ ʟʘʩʦʙʽʚ 

ʟʚʦʣʦʞʝʥʥʷ ʟʝʨʥʘ ʧʝʨʝʜ ʧʦʤʝʣʦʤ 

 

ɺʦʜʥʦ-ʪʝʧʣʦʚʘ (ɺʊʆ), ʘʙʦ ʛʽʜʨʦʪʝʨʤʽʯʥʘ (ɻʊʆ), ʦʙʨʦʙʢʘ ʚʢʣʶʯʘʻ 

ʟʘʭʦʜʠ ʧʽʜʛʦʪʦʚʢʠ ʟʝʨʥʘ ʜʦ ʧʝʨʝʨʦʙʢʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʷʢʠʭ ʧʦʩʠ-

ʣʶʻʪʴʩʷ ʝʣʘʩʪʠʯʥʽʩʪʴ ʦʙʦʣʦʥʦʢ ʪʘ ʧʦʩʣʘʙʣʶʶʪʴʩʷ ʟʚ'ʷʟʢʠ ʤʽʞ ʦʙʦʣʦʥʢʘʤʠ 

ʡ ʝʥʜʦʩʧʝʨʤʦʤ, ʟʤʽʥʶʶʪʴʩʷ ʙʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʝʨʥʘ ʽ ʙʦʨʦʰʥʘ ʪʘ 

ʷʢʽʩʪʴ ʢʣʝʡʢʦʚʠʥʠ, ʟʥʠʞʫʻʪʴʩʷ ʟʦʣʴʥʽʩʪʴ ʙʦʨʦʰʥʘ, ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ. 

ʇʨʠʟʥʘʯʝʥʥʷ ʦʙʨʦʙʢʠ ʟʝʨʥʘ ʚʦʜʦʶ - ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʨʦʟʧʦʜʽʣ 

ʚʦʣʦʛʠ ʤʽʞ ʦʙʦʣʦʥʢʘʤʠ ʪʘ ʝʥʜʦʩʧʝʨʤʦʤ ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʟʚʦʣʦʞʝʥʥʽ 

ʦʩʪʘʥʥʴʦʛʦ. ɺʥʘʩʣʽʜʦʢ ʪʘʢʦʾ ʦʙʨʦʙʢʠ ʧʦʩʣʘʙʣʶʶʪʴʩʷ ʟʚ'ʷʟʢʠ ʤʽʞ 

ʝʥʜʦʩʧʝʨʤʦʤ ʪʘ ʦʙʦʣʦʥʢʘʤʠ, ʩʪʨʫʢʪʫʨʘ ʦʙʦʣʦʥʦʢ ʽʟ ʪʝʥʜʽʪʥʦʛʦ ʩʪʘʥʫ 

ʧʝʨʝʭʦʜʠʪʴ ʫ ʧʣʘʩʪʠʯʥʦ-ʚ'ʷʟʢʠʡ. ʇʨʠ ʮʴʦʤʫ ʜʽʷ ʚʦʜʠ, ʱʦ ʨʦʟʢʣʠʥʶʻ, 

ʩʪʚʦʨʶʻ ʥʘʧʨʫʞʝʥʠʡ ʩʪʘʥ ʢʘʧʽʣʷʨʽʚ ʥʘʙʨʷʢʣʠʭ ʦʙʦʣʦʥʦʢ, ʷʢʦʤʫ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʽʩʮʝʚʠʭ ʧʽʜʚʠʱʝʥʠʭ ʥʘʧʨʫʞʝʥʴ ʥʘ 

ʦʢʨʝʤʠʭ  ʜʽʣʴʥʠʮʷʭ. ɺʩʝ ʮʝ ʨʘʟʦʤ ʧʦʣʝʛʰʫʻ ʚʽʜʜʽʣʝʥʥʷ ʦʙʦʣʦʥʦʢ ʟ ʟʝʨʥʽʚʦʢ 

ʽʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʪʨʘʪʘʤʠ ʝʥʜʦʩʧʝʨʤʫ. 

ʇʝʨʚʠʥʥʠʡ ʝʪʘʧ ʧʨʦʥʠʢʥʝʥʥʷ ʚʦʣʦʛʠ ʚ ʟʝʨʥʽʚʢʫ ʧʨʠ ʟʨʦʰʝʥʥʽ ʾʾ 

ʚʦʜʦʶ ʚ ʽʩʥʫʶʯʽʡ ʪʝʭʥʦʣʦʛʽʾ ʟʚʦʣʦʞʝʥʥʷ ʟʝʨʥʘ ʧʝʨʝʜ ʧʦʤʝʣʦʤ 

ʦʙʤʝʞʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʧʦʚʽʪʨʷ ʚ ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʧʦʨʘʭ ʟʝʨʥʽʚʢʠ. 

ʇʦʧʝʨʝʜʥʻ ʚʘʢʫʫʤʫʚʘʥʥʷ ʾʭ ʧʝʨʝʜ ʟʨʦʰʝʥʥʷʤ ʚʦʜʦʶ ʧʽʜʚʠʱʫʻ ʾʭ 

ʚʦʣʦʛʦʻʤʥʽʩʪʴ.  

ʊʨʠʚʘʣʽʩʪʴ ʚʘʢʫʫʤʫʚʘʥʥʷ ʟʝʨʥʽʚʢʠ ʩʪʘʥʦʚʠʪʴ ʧʨʠ ʚʘʢʫʫʤʽ 55 ʢʇʘ 

ʜʣʷ ʟʝʨʥʽʚʢʠ ʟ ʫʤʦʚʥʠʤ ʜʽʘʤʝʪʨʦʤ 4 ʤʤ ʥʝ ʤʝʥʰʝ 0,26 ʩ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʾ 

ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʷʢʘ ʚ ʦʩʥʦʚʥʦʤʫ ʦʙʤʝʞʝʥʘ ʧʣʦʱʝʶ çʞʠʚʦʛʦè 

ʧʝʨʝʨʽʟʫ ʤʽʢʨʦʢʘʧʽʣʷʨʘʤʠ ʦʙʦʣʦʥʦʢ ʪʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʜʦʨʽʚʥʶʻ 0,02Ξ10-9 ʤ. 

ʋ ʤʽʨʫ ʥʘʩʠʯʝʥʥʷ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʚʦʜʦʶ ʢʦʝʬʽʮʽʻʥʪʠ ʪʝʨʪʷ ʡʦʛʦ ʟʘ 

ʦʩʥʦʚʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʡʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ 

ʟʚʦʣʦʞʫʚʘʥʥʷ ʟʥʠʞʫʶʪʴʩʷ. ʎʝ ʟʥʠʞʝʥʥʷ ʚ ʤʝʞʘʭ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʟʚʦʣʦʞʝʥʥʷ ʟʝʨʥʘ ʧʝʨʝʜ ʧʦʤʝʣʦʤ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 8 ʜʦ 10%, ʱʦ ʽʩʪʦʪʥʦ ʥʝ 

ʚʧʣʠʚʘʻ ʥʘ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʚ ʩʠʩʪʝʤʽ ʡʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚ ʤʽʨʫ ʦʙʨʦʙʢʠ 

ʟʚʦʣʦʞʝʥʥʷʤ. ɿ ʧʽʜʚʠʱʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ ʟʝʨʥʘ ʟʥʠʞʫʻʪʴʩʷ ʽ ʢʨʘʡʦʚʠʡ ʢʫʪ 

ʟʤʦʯʫʚʘʥʥʷ ʡʦʛʦ, ʟʤʽʥʶʶʯʠʩʴ ʫ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 1Á ʥʘ ʢʦʞʥʠʡ ʚʽʜʩʦʪʦʢ 



 106 

ʧʽʜʚʠʱʝʥʥʷ ʚʦʣʦʛʦʩʪʽ. ʇʽʜʚʠʱʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʚʽʜ 10 ʜʦ 16% 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʧʦʨʠʩʪʽʩʪʴ ʟʝʨʥʦʚʦʾ ʤʘʩʠ, ʘʣʝ ʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʫʤʦʚʥʦʛʦ ʜʽʘʤʝʪʨʘ ʟʝʨʥʽʚʢʠ ʥʘ 6...7%, ʱʦ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ 

ʨʦʟʨʘʭʫʥʢʫ ʤʽʩʪʢʦʩʪʽ ʙʫʥʢʝʨʽʚ ʜʣʷ ʚʽʜʚʦʣʦʞʫʚʘʥʥʷ. 

ʆʧʝʨʘʮʽʾ ʟʨʦʰʝʥʥʷ ʚʘʢʫʫʤʦʚʘʥʦʛʦ ʟʝʨʥʘ ʚʦʜʦʶ ʜʦʮʽʣʴʥʦ 

ʟʜʽʡʩʥʶʚʘʪʠ ʩʪʨʫʤʝʥʝʤ ʟ ʨʦʟʧʠʣʶʚʘʯʘ ʚ ʟʦʥʽ ʢʨʘʧʣʠʥʥʦʛʦ ʾʾ ʨʦʟʧʠʣʝʥʥʷ 

ʥʘʩʘʜʢʘʤʠ ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ ʟ ʢʦʥʽʯʥʠʤ ʚʭʦʜʦʤ, ʱʦ ʤʘʶʪʴ ʢʦʝʬʽʮʽʻʥʪ 

ʚʠʪʨʘʪʠ 0,6...0,62 ʪʘ ʢʫʪ ʨʦʟʰʠʨʝʥʥʷ ʬʘʢʝʣʘ ʚʽʜ 33 ʜʦ 40Á. ɼʽʘʤʝʪʨ ʢʨʘʧʝʣʴ 

ʚʦʜʠ ʧʨʠ ʮʴʦʤʫ ʧʦʚʠʥʝʥ ʩʪʘʥʦʚʠʪʠ 0,3... 1 ʤʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʚʝʨʭʥʝʚʦʾ ʧʣʽʚʢʠ ʨʽʜʠʥʠ ʥʘ ʢʦʞʥʽʡ ʟʝʨʥʽʚʮʽ ʪʘ ʧʦʛʣʠʥʘʥʥʷ ʙʣʠʟʴʢʦ 5% 

ʚʦʜʠ ʦʧʝʨʘʮʽʻʶ ʧʦʜʘʣʴʰʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʟʝʨʥʘ ʫ ʚʘʢʫʫʤʦʚʘʥʦʤʫ 

ʟʤʽʰʫʚʘʯʽ ʧʨʦʪʷʛʦʤ 70... 90 ʩ. 

ɿʥʝʚʦʜʥʝʥʥʷ ʧʦʚʝʨʭʥʽ ʟʝʨʥʘ ʧʽʩʣʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʧʨʦʚʦʜʠʪʠ ʚʧʣʠʚʦʤ ʧʦʚʽʪʨʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʚʝʣʠʯʠʥʦʶ 30 ʢʇʘ 

ʧʨʦʪʷʛʦʤ 70...90 ʩ. ʇʨʦʮʝʩ ʧʝʨʝʥʝʩʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʣʦʛʠ ʚ ʟʝʨʥʽʚʢʫ ʧʨʠ 

ʮʴʦʤʫ ʥʦʩʠʪʴ ʥʝ ʜʠʬʫʟʽʡʥʠʡ, ʘ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʤʝʭʘʥʽʯʥʠʡ ʭʘʨʘʢʪʝʨ 

ʚʜʘʚʣʶʚʘʥʥʷ ʚʦʜʠ ʫ ʨʘʥʽʰʝ ʚʘʢʫʫʤʦʚʘʥʽ ʧʦʨʦʞʥʠʥʠ ʟʝʨʥʽʚʢʠ. ʂʦʝʬʽʮʽʻʥʪ 

ʙʘʨʦʧʝʨʝʥʦʩʫ ʧʨʠ ʮʴʦʤʫ ʘʥʘʣʦʛʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪʫ ʜʠʬʫʟʽʾ ʽ ʩʪʘʥʦʚʠʪʴ 

ʙʣʠʟʴʢʦ 0,0011Ŀ10
-19

 ʤ 
2
/ ʩ. 

ʊʨʠʚʘʣʽʩʪʴ ʚʽʜʚʦʣʦʞʫʚʘʥʥʷ ʟʝʨʥʘ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʫ ʚʜʦʩʢʦʥʘʣʝʥʽʡ 

ʟʚʦʣʦʞʫʚʘʣʴʥʽʡ ʫʩʪʘʥʦʚʮʽ ʩʢʦʨʦʯʫʻʪʴʩʷ ʜʦ 6...7 ʛʦʜʠʥ ʘʙʦ ʚ 2 ʨʘʟʠ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʝʨʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʥʘ ʙʘʟʽ ʟʚʦʣʦʞʫʚʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ɸ1-

ɹʐʋ ʧʨʠ ʨʽʚʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʟʦʣʴʥʦʩʪʽ ʙʦʨʦʰʥʘ 0,60...0,65. 

ʆʙˇʨʫʥʪʦʚʘʥʦ ʥʘʙʽʨ, ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʦʧʝʨʘʮʽʾ 

ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʟʚʦʣʦʞʝʥʥʷ ʟʝʨʥʘ ʧʝʨʝʜ ʧʦʤʝʣʦʤ, ʱʦ ʚʢʣʶʯʘʻ: 

- ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʝʨʥʘ ʚ ʙʫʥʢʝʨ ʟʚʦʣʦʞʫʚʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ʰʣʶʟʦʚʠʤ 

ʟʘʪʚʦʨʦʤ; 

- ʚʘʢʫʫʤʫʚʘʥʥʷ ʟʝʨʥʘ ʧʨʠ ʨʦʟʨʷʜʞʝʥʥʽ 40...55 ʢʇʘ ʧʨʦʪʷʛʦʤ 0,4 ʩ; 

- ʟʨʦʰʝʥʥʷ ʟʝʨʥʘ ʚʦʜʦʶ ʨʦʟʙʨʠʟʢʫʚʘʥʥʷʤ ʧʽʜ ʚʘʢʫʫʤʦʤ ʧʨʦʪʷʛʦʤ 

0,06; 

- ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʟʝʨʥʘ ʟʘ ʫʤʦʚ ʚʘʢʫʫʤʫ ʧʨʦʪʷʛʦʤ 90 ʩ; 

- ʦʙʨʦʙʢʫ ʫ ʚʦʣʦʛʦʟʥʽʤʘʯʽ ʧʨʠ ʪʠʩʢʫ ʧʦʚʽʪʨʷ 30 ʢʇʘ ʧʨʦʪʷʛʦʤ 90 ʩ; 

- ʚʠʚʘʥʪʘʞʝʥʥʷ ʟʝʨʥʘ ʫ ʧʦʪʦʮʽ ʰʣʶʟʦʚʠʤ ʟʘʪʚʦʨʦʤ; 

- ʚʽʜʚʦʣʦʞʫʚʘʥʥʷ ʟʝʨʥʘ ʧʨʦʪʷʛʦʤ 6...7 ʛʦʜʠʥ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1.ʊʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʨʦʚʠʥʠ: ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʜʣʷ 

ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ / ʆ.ʇ. ʇʨʽʩʩ, ʉ.ɺ. ʂʶʨʯʝʚ, ɺ.ʌ. ɾʫʢʦʚʘ, ʅ.ɸ. 

ɻʘʧʨʽʥʜʘʰʚʽʣʽ. ï ʍʝʨʩʦʥ: ʆʃɼɯ-ʇʃʖʉ, 2014. ï 224 ʩ. 

2. ʇʝʨʝʢʨʝʩʪ, ʌ.ʆ. ɺʣʠʷʥʠʝ ʚʘʢʫʫʤʠʨʦʚʘʥʠʷ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʥʘ 

ʧʨʦʮʝʩʩ ʝʛʦ ʫʚʣʘʞʥʝʥʠʷ / ʌ.ʆ. ʇʝʨʝʢʨʝʩʪ, ʀ.ɸ. ʂʨʘʚʯʝʥʢʦ // ɺʝʩʪʥʠʢ 

ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2011. ï ʉ. 199ï

200. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʇʆɻʃʀʅɸʃʔʅʆɰ ɿɼɸʊʅʆʉʊɯ  ɿɽʈʅɸ  

ʇɽʈɽɼ ʇʆʄɽʃʆʄ 
 

ʊʝʪʝʨʚʘʢ ɯ.ʈ., 21ʄɹɻʄ 

ʂʝʨʽʚʥʠʢ ʆʣʝʢʩʽʻʥʢʦ ɺ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʚʠʟʥʘʯʝʥʘ ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʢʘʧʽʣʷʨʽʚ 

ʟʝʨʥʽʚʢʠ, ʱʦ ʻ ʘʢʪʫʘʣʴʥʠʤ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʻʤʥʦʩʪʽ ʙʫʥʢʝʨʽʚ ʜʣʷ 

ʚʽʜʚʦʣʦʞʫʚʘʥʥʷ ʟʝʨʥʘ. 

 

ɺʦʣʦʛʘ, ʥʘʥʝʩʝʥʘ ʥʘ ʧʦʚʝʨʭʥʶ ʟʝʨʥʽʚʢʠ ʚ ʧʨʦʮʝʩʽ ʟʚʦʣʦʞʫʚʘʥʥʷ, 

ʟʚôʷʟʘʥʘ ʟ ʧʣʦʜʦʚʠʤʠ ʦʙʦʣʦʥʢʘʤʠ ʥʝʤʽʮʥʠʤ ʟʚ'ʷʟʢʦʤ ʽ ʤʦʞʝ ʚʠʧʘʨʫʚʘʪʠʩʷ, 

ʙʽʣʴʰ ʤʽʮʥʝ ʫʪʨʠʤʘʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʚʦʜʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʩʦʢʠʤ 

ʩʪʫʧʝʥʝʤ ʛʽʜʨʦʬʽʣʴʥʦʩʪʽ ʥʠʞʯʠʭ ʯʘʩʪʠʥ ʟʝʨʥʘ.  

ɺʥʘʩʣʽʜʦʢ ʥʘʙʫʭʘʥʥʷ ʮʠʭ ʰʘʨʽʚ ʟʝʨʥʘ ʧʠʪʦʤʠʡ ʦʙ'ʻʤ ʡʦʛʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ, ʱʦ ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʧʨʦʥʠʢʥʝʥʥʷ ʚʦʣʦʛʠ ʚʛʣʠʙ ʟʝʨʥʽʚʢʠ ʽ 

ʧʽʜʚʠʱʫʻ ʛʨʘʜʽʻʥʪ ʚʦʣʦʛʦʩʪʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʚ ʩʪʨʫʢʪʫʨʽ 

ʝʥʜʦʩʧʝʨʤʫ ʥʦʚʠʭ ʤʽʢʨʦʪʨʽʱʠʥ, ʷʢʽ ʩʣʫʞʘʪʴ ʢʘʥʘʣʘʤʠ ʜʣʷ ʰʚʠʜʢʦʛʦ 

ʧʨʦʩʫʚʘʥʥʷ ʚʦʣʦʛʠ ʚ ʟʝʨʥʽ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, - ʜʦ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʫ 

ʚʽʜʚʦʣʦʞʫʚʘʥʥʷ. 

ʋ ʧʨʦʮʝʩʽ ʚʽʜʚʦʣʦʞʫʚʘʥʥʷ ʟʝʨʥʦ ʧʰʝʥʠʮʽ ʥʘʙʫʭʘʻ ʽ ʨʦʟʤʽʨʠ ʡʦʛʦ 

ʟʙʽʣʴʰʫʶʪʴʩʷ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʟʘʛʘʣʴʥʠʡ ʦʙôʻʤ ʟʚʦʣʦʞʝʥʦʾ ʤʘʩʠ ʪʘ 

ʢʦʝʬʽʮʽʻʥʪ ʾʾ ʩʢʚʘʞʠʩʪʦʩʪʽ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

n

n

ʙ

V
K ,

V
=        (1) 

ʜʝ 
ʙ

V  ʽ 
n

V  - ʦʙôʻʤʠ ʙʫʥʢʝʨʘ ʜʣʷ ʟʝʨʥʘ ʪʘ ʧʦʨ ʤʽʞ ʟʝʨʥʘʤʠ ʚ ʥʴʦʤʫ, 

ʤ
3
. 

ʆʪʞʝ ʧʨʠʨʽʩʪ ʦʙôʻʤ ʟʝʨʥʘ ʚ ʙʫʥʢʝʨʽ ʚʠʩʦʪʦʶ 
1
ʅʧʽʩʣʷ ʟʚʦʣʦʞʫʚʘʥʥʷ 

ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ: 

( )
( )

3

1 31
ʙ ʙ ʙ

1 1

ʅ b 1ʅ
V V V V b 1 ,

ʅ ʅ

D
D

Ö -
= Ö = Ö = Ö -   (2) 

ʜʝ b  ï ʢʦʝʬʽʮʽʻʥʪ ʟʙʽʣʴʰʝʥʥʷ ʫʤʦʚʥʦʛʦ ʜʽʘʤʝʪʨʘ ʟʝʨʥʘ ʧʽʩʣʷ 

ʟʚʦʣʦʞʫʚʘʥʥʷ. 

ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʤʽʢʨʦʢʘʧʽʣʷʨʽʚ 

ʟʝʨʥʘ ʽ ʦʙʦʣʦʥʦʢ  ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʽʚ ʧʨʦʮʝʩʫ ʟʨʦʰʝʥʥʷ ʟʝʨʥʘ ʚʦʜʦʶ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʩʪʨʫʤʽʥʴ, ʷʢʠʡ ʚʠʣʽʪʘʻ ʟ ʥʘʩʘʜʢʫ ʤʘʻ ʧʦʯʘʪʢʦʚʠʡ ʪʘ ʦʩʥʦʚʥʠʡ ʜʽʣʷʥʢʠ 

ʩʫʮʽʣʴʥʦʛʦ ʧʦʪʦʢʫ ʚʦʜʠ ʪʘ ʟʦʥʫ ʢʨʘʧʣʠʥʥʦʛʦ ʨʦʟʧʠʣʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʥʘʡʢʨʘʱʝ ʟʤʦʯʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʟʝʨʥʘ [2]. 
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1 ï ʢʨʘʥ; 2 ï ʚʘʢʫʫʤ-ʨʝʛʫʣʷʪʦʨ; 3 ï ʻʤʥʽʩʪʴ; 4, 7 ï ʪʨʫʙʢʠ; 5, 8, 12 ï 

ʢʨʘʥʠ; 6 ï ʩʢʣʷʥʠʡ ʮʠʣʽʥʜʨ; 9 ï ʥʘʩʘʜʦʢ; 10 ï ʦ̔ʥʽʟʘʮʽʡʥʦ-ʪʝʨʤʦʧʘʨʥʠʡ 

ʚʘʢʫʫʤʤʝʪʨ ɺɯʊ-2; 11 ï ʚʠʨʚʘ; 13 ï ʰʪʘʪʠʚ; 14 ï ʢʨʦʥʰʪʝʡʥʠ 

ʈʠʩʫʥʦʢ 1 ï ʋʩʪʘʥʦʚʢʘ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ 

ʢʘʧʽʣʷʨʽʚ ʟʝʨʥʽʚʢʠ. 

 

ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʚʦʣʦʞʝʥʦʛʦ ʟʝʨʥʘ ʩʫʪʪʻʚʦ 

ʟʤʽʥʶʶʪʴʩʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʭʽʜʥʠʤ ʩʫʭʠʤ ʟʝʨʥʦʤ ʧʰʝʥʠʮʽ 

ʈʦʟʤʽʨʠ ʟʝʨʥʽʚʦʢ ʫ ʤʽʨʫ ʥʘʩʠʯʝʥʥʷ ʾʭ ʚʦʜʦʶ ʟʙʽʣʴʰʫʶʪʴʩʷ, ʭʦʯʘ 

ʢʦʝʬʽʮʽʻʥʪ ʧʦʨʠʩʪʦʩʪʽ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʧʨʠ ʮʴʦʤʫ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʝʦʨʝʪʠʯʥʠʤ ʜʘʥʠʤ. ɿʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʫ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʫ 

ʤʝʞʘʭ ʟʚʦʣʦʞʝʥʥʷ ʜʦ ʥʦʨʤʘʪʠʚʥʦʾ ʚʦʣʦʛʦʩʪʽ ʜʣʷ ʧʦʰʠʨʝʥʠʭ ʩʦʨʪʽʚ 

ʧʰʝʥʠʮʽ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 7%, ʱʦ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʚʠʙʦʨʽ 

ʙʫʥʢʝʨʽʚ ʜʣʷ ʡʦʛʦ ʚʽʜʚʦʣʦʞʫʚʘʥʥʷ [1]. 

ʇʦʛʣʠʥʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʟʝʨʥʘ ʧʨʠ ʮʴʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ 

ʩʢʣʦʚʠʜʥʦʩʪʽ, ʫ ʤ'ʷʢʠʭ ʧʰʝʥʠʮʴ ʚʦʥʘ ʚʠʱʝ.  

ʇʦʛʣʠʥʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ  ʟʝʨʥʘ ʧʝʨʝʜ ʧʦʤʝʣʦʤ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʻʤʥʦʩʪʽ ʙʫʥʢʝʨʽʚ ʜʣʷ ʚʽʜʚʦʣʦʞʫʚʘʥʥʷ ʟʝʨʥʘ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʊʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʨʦʚʠʥʠ: ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʜʣʷ 

ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ / ʆ.ʇ. ʇʨʽʩʩ, ʉ.ɺ. ʂʶʨʯʝʚ, ɺ.ʌ. ɾʫʢʦʚʘ, ʅ.ɸ. 

ɻʘʧʨʽʥʜʘʰʚʽʣʽ. ï ʍʝʨʩʦʥ: ʆʃɼɯ-ʇʃʖʉ, 2014. ï 224 ʩ. 

2. ʇʝʨʝʢʨʝʩʪ, ʌ.ʆ. ɺʣʠʷʥʠʝ ʚʘʢʫʫʤʠʨʦʚʘʥʠʷ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʥʘ 

ʧʨʦʮʝʩʩ ʝʛʦ ʫʚʣʘʞʥʝʥʠʷ / ʌ.ʆ. ʇʝʨʝʢʨʝʩʪ, ʀ.ɸ. ʂʨʘʚʯʝʥʢʦ // ɺʝʩʪʥʠʢ 

ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2011. ï ʉ. 199ï

200. 
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ɺʀɹɯʈ ʈɸʎɯʆʅɸʃʔʅʀʍ ʇɸʈɸʄɽʊʈɯɺ ʇʈʆʎɽʉʋ ʇɽʈɽʈʆɹʂʀ 

ʅɸʉɯʅʅʗ ʉʆʅʗʐʅʀʂʋ  ʅɸ ʆʃɯʁʅʆʄʋ ʐʅɽʂʆɺʆʄʋ ʇʈɽʉɯ 
 

ʊʠʭʦʥʝʥʢʦ ʆ.ɺ., 41ɻʄ 

ʂʝʨʽʚʥʠʢ ʆʣʝʢʩʽʻʥʢʦ ɺ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ ʧʨʝʩʫʚʘʥʥʷ ʩʦʥʷʰʥʠʢʦʚʦʾ 

ʤôʷʪʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʽʥʝʪʠʯʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʣʫʯʝʥʥʷ ʦʣʽʾ, ʽ ʧʦʟʠʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʟʙʝʨʝʞʝʥʥʽ 

ʷʢʦʩʪʽ ʤʘʢʫʭʠ. 
 

ɼʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʥʝ ʽʩʥʫʻ ʧʦʚʥʦʾ ʪʝʦʨʽʾ ʨʦʙʦʪʠ ʰʥʝʢʦʚʠʭ 

ʧʨʝʩʽʚ ʽ ʾʭ ʩʪʚʦʨʝʥʥʷ ʚ ʦʩʥʦʚʥʦʤʫ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʝʤʧʽʨʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ, ʦʪʨʠʤʘʥʽ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ʎʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʛʚʠʥʪʦʚʦʤʫ ʢʘʥʘʣʽ ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʘ ʟʤʽʥʶʶʪʴʩʷ 

ʚʣʘʩʪʠʚʦʩʪʽ ʦʣʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ɺʢʘʟʘʥʽ ʟʤʽʥʠ ʫ ʚʝʣʠʢʽʡ ʤʽʨʽ ʫʩʢʣʘʜʥʶʶʪʴ ʘʥʘʣʽʟ ʧʨʦʮʝʩʽʚ 

ʧʨʝʩʫʚʘʥʥʷ ʽ ʚʽʜʞʠʤʘʥʥʷ, ʽ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʢʣʘʩʪʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʝʩʽʚ 

ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ ʯʽʪʢʫ ʤʝʪʦʜʠʯʥʫ ʦʩʥʦʚʫ. 

ʆʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʭʽʜ ʦʣʽʾ, ʘ ʪʘʢʦʞ ʥʘ 

ʡʦʛʦ ʷʢʽʩʪʴ ʻ ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʪʠʩʢ ʫʩʝʨʝʜʠʥʽ ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ ʦʣʽʡʥʦʛʦ ʧʨʝʩʫ. 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʪʠʩʢʫ ʧʦ 

ʜʦʚʞʠʥʽ ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ ʦʣʽʡʥʦʛʦ ʧʨʝʩʫ, ʘ ʪʘʢʦʞ ʟʤʽʥʘ ʱʽʣʴʥʦʩʪʽ ʤʝʟʛʠ ʧʨʠ 

ʨʽʟʥʠʭ ʢʽʣʴʮʝʚʠʭ ʟʘʟʦʨʘʭ ʜʣʷ ʚʠʭʦʜʫ ʤʘʢʫʭʠ [1]. 

 
ʈʠʩʫʥʦʢ 1 ï  ʂʨʠʚʽ ʨʦʟʧʦʜʽʣʫ ʪʠʩʢʫ, ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʱʽʣʴʥʦʩʪʽ ʤʝʟʛʠ 

ʧʦ ʜʦʚʞʠʥʽ ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ ʤʘʩʣʦʧʨʝʩʫ ʧʨʠ ʨʽʟʥʠʭ ʚʝʣʠʯʠʥʘʭ ʢʽʣʴʮʝʚʦʛʦ 

ʟʘʟʦʨʫ. 

ʊʝʦʨʽʻʶ ʨʦʙʦʪʠ ʰʥʝʢʦʚʠʭ ʧʨʝʩʽʚ ʟʘʡʤʘʚʩʷ ʮʽʣʠʡ ʨʷʜ ʚʯʝʥʠʭ. ɸʣʝ ʽ ʚ 
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ʜʘʥʠʡ ʯʘʩ, ʱʝ ʥʝ ʟôʷʩʦʚʘʥʽ ʚʩʽ ʧʠʪʘʥʥʷ, ʧʦʚ'ʷʟʘʥʽ ʟ ʤʝʭʘʥʽʟʤʦʤ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʧʨʦʪʽʢʘʶʪʴ ʚ ʧʨʝʩʘʭ. 

ʋ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʟʘʣʝʞʥʽʩʪʴ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʟʝʻʨʥʽʡ ʢʘʤʝʨʽ ʚʽʜ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʰʥʝʢʘ ʪʘ ʢʽʣʴʮʝʚʦʛʦ 

ʟʘʟʦʨʫ ʚ ʟʝʻʨʥʽʡ ʢʘʤʝʨʽ (ʚʠʟʥʘʯʘʻ ʪʦʚʱʠʥʫ ʧʝʣʶʩʪʢʠ ʤʘʢʫʭʠ) (ʨʠʩ. 2).  

ʅʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʻ: 

- ʢʽʣʴʮʝʚʠʡ ʟʘʟʦʨ ʟʝʻʨʥʦʾ ʢʘʤʝʨʠ ʩʪʘʥʦʚʠʪʴ ʜʣʷ ʩʦʥʷʰʥʠʢʘ 0,6é1,0 

ʤʤ;  

- ʦʧʪʠʤʘʣʴʥʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʰʥʝʢʘ 5é7 ʩ
-1
, ʧʨʠʯʦʤʫ 

ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʘʥʦʚʠʪʴ 321é329 K ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʠ ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʘʭ 

ʻ ʤʘʢʩʠʤʘʣʴʥʦʶ. 

 
ʈʠʩʫʥʦʢ 2 ï ʅʦʤʦʛʨʘʤʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʣʝʞʥʦ ʚʽʜ 

ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʰʥʝʢʘ ʪʘ ʢʽʣʴʮʝʚʦʛʦ ʟʘʟʦʨʫ ʚ ʟʝʻʨʥʽʡ ʢʘʤʝʨʽ. 

 

ʇʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ ʧʨʝʩʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʽʥʝʪʠʯʥʠʭ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʠʣʫʯʝʥʥʷ ʦʣʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʽʜʧʨʝʩʫʚʘʥʥʷ ʜʘʻ 

ʩʠʥʝʨʛʝʪʠʯʥʠʡ ʝʬʝʢʪ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʣʫʯʝʥʥʷ ʦʣʽʾ, ʽ ʧʦʟʠʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʟʙʝʨʝʞʝʥʥʽ ʷʢʦʩʪʽ ʤʘʢʫʭʠ [2]. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʂʦʧʳʣʦʚ ʄ.ɺ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʭʦʣʦʜʥʦʛʦ 

ʧʨʝʩʩʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʢʫʧʘʞʠʨʦʚʘʥʠʝʤ: ʘʚʪʦʨʝʬ. ʜʠʩ. ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ: 05.18.12 / ʄ.ɺ. 

ʂʦʧʳʣʦʚ; ʌɻɹʆʋ ɺʇʆ çɺɻʋʀʊè ɺʦʨʦʥʝʞ ï 2013ʨ. ï 20ʩ. 

2. ʉʘʤʦʡʯʫʢ ʂ.ʆ., ʇʘʣʷʥʠʯʢʘ ʅ.ʆ., ɺʝʨʭʦʣʘʥʮʝʚʘ ɺ.ʆ. 

ʊʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ: ʝʣʝʢʪʨʦʥ. ʥʘʚʯ. 

ʧʦʩʽʙʥ. 2021 ʨ.URL: http://elib.tsatu.edu.ua/dep/mtf/ophv_29/ . 
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ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʊɽʍʅʆʃʆɻɯʏʅʆɰ ʃɯʅɯɰ ɺʀʈʆɹʅʀʎʊɺɸ 

ʈʆʉʃʀʅʅʆɰ ʆʃɯɰ 
 

ʊʠʭʦʥʝʥʢʦ ʆ.ɺ., 41ɻʄ 

ʂʝʨʽʚʥʠʢ ʆʣʝʢʩʽʻʥʢʦ ɺ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 
 

ɸʥʦʪʘʮʽʷ ï ʧʨʦʚʝʜʝʥʠʡ ʧʽʜʙʽʨ ʦʙʣʘʜʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʟ 

ʧʨʦʝʢʪʥʠʤ ʟʘʚʘʥʪʘʞʝʥʥʷʤ. ɺʧʨʦʚʘʜʞʝʥʠʡ ʦʣʽʡʥʠʡ ʧʨʝʩ ʟ 

ʨʘʮʽʦʥʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

 

ʆʣʽʻ-ʞʠʨʦʚʘ  ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʋʢʨʘʾʥʠ ï ʧʽʜʛʘʣʫʟʴ ʭʘʨʯʦʚʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʱʦ ʧʝʨʝʨʦʙʣʷʻ ʦʣʽʡʥʽ ʢʫʣʴʪʫʨʠ. ʉʦʥʷʰʥʠʢʦʚʘ ʦʣʽʷ - 

ʧʨʦʜʫʢʪ, ʷʢʠʡ ʦʪʨʠʤʫʶʪʴ ʽʟ ʥʘʩʽʥʠʥ ʩʦʥʷʰʥʠʢʫ, ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʾʞʽ, ʤʘʡʦʥʝʟʫ, ʬʨʠʪʶʨʫ. 

ʇʝʨʝʨʦʙʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʋʢʨʘʾʥʠ ʩʴʦʛʦʜʥʽ ï ʮʝ ʢʦʤʧʘʥʽʾ, ʱʦ 

ʧʦʚʠʥʥʽ ʨʦʟʚʠʚʘʪʠ ʩʚʦʶ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʫ ʙʘʟʫ. ɸ ʜʦʩʷʛʘʻʪʴʩʷ ʮʝ 

ʟʘʚʜʷʢʠ ʚʧʨʦʚʘʜʞʝʥʥʶ ʚ ʜʽʷʣʴʥʽʩʪʴ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ, ʥʦʚʽʪʥʽʭ 

ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ, ʥʘʣʘʛʦʜʞʝʥʥʶ ʚʠʨʦʙʥʠʯʠʭ ʦʙôʻʢʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ. ʉʪʨʘʪʝʛʽʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦʣʷʛʘʻ ʫ 

ʟʤʽʮʥʝʥʥʽ ʣʽʜʠʨʫʶʯʦʛʦ ʧʦʣʦʞʝʥʥʷ ʷʢ ʚʠʨʦʙʥʠʢʘ ʚʠʩʦʢʦʷʢʽʩʥʦʾ, 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘʪʠʚʥʠʤ ʪʘ 

ʟʘʢʦʥʦʜʘʚʯʠʤ ʚʠʤʦʛʘʤ, ʘ ʪʘʢʦʞ ʦʯʽʢʫʚʘʥʥʷʤ ʩʧʦʞʠʚʘʯʽʚ. 

ɼʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ ʥʝʦʙʭʽʜʥʦ ʜʦʩʢʦʥʘʣʦ 

ʧʨʦʚʝʩʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʨʝʛʽʦʥʫ, ʜʝ ʨʦʟʪʘʰʦʚʘʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, 

ʧʝʨʝʢʦʥʘʪʠʩʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʜʘʥʦʛʦ ʥʘʧʨʷʤʫ 

ʜʽʷʣʴʥʦʩʪʽ. ʅʘʤʽʪʠʪʠ ʟʘʜʘʯʽ ʥʘ  ʫʜʦʩʢʦʥʘʣʝʥʥʷ, ʪʘ ʦʙʨʘʪʠ ʰʣʷʭʠ ʾʭ 

ʚʠʨʽʰʝʥʥʷ.  

ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʙʫʣʘ ʦʙʨʘʥʘ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʘ ʦʧʪʠʤʘʣʴʥʘ 

ʪʝʭʥʦʣʦʛʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʨʘʬʽʥʦʚʘʥʦʾ ʩʦʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ, ʷʢʘ ʥʘʡʙʽʣʴʰ 

ʚʠʛʽʜʥʘ ʟ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʘ ʪʘʢʦʞ ʥʘʡʙʽʣʴʰʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʜʘʥʦʛʦ ʚʠʜʫ ʧʨʦʜʫʢʪʫ. 

ɺʠʙʨʘʥʝ ʦʩʥʦʚʥʝ ʪʘ ʜʦʧʦʤʽʞʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ  ʟʘʙʝʟʧʝʯʠʪʴ 

ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʤʝʭʘʥʽʟʘʮʽʾ. ɺʠʟʥʘʯʝʥʘ ʧʣʦʱʫ ʚʠʨʦʙʥʠʯʦʛʦ ʚʽʜʜʽʣʝʥʥʷ, 

ʧʨʠʡʥʷʪʠ ʙʫʜʽʚʝʣʴʥʦ-ʘʨʭʽʪʝʢʪʫʨʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʣʘʥʫʚʘʥʥʷ ʮʝʭʫ. 

ʅʘʜʘʥʽ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ ʦʙʣʘʜʥʘʥʥʷ 

ʧʝʨʝʨʦʙʥʠʭ ʽ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ. 

ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ ʨʦʙʦʪʠ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ 

ʨʦʟʛʣʷʥʫʪʠ  ʦʩʦʙʣʠʚʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ ʣʽʥʽʾ. 

ʇʨʦʚʝʜʝʥʦ ʥʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʧʨʝʩʫʚʘʥʥʷ ʤôʷʪʢʠ, ʜʝ ʤʘʪʝʤʘʪʠʯʥʦ ʚʠʟʥʘʯʝʥʽ ʨʘʮʽʦʥʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ 

ʰʥʝʢʦʚʠʭ ʧʨʝʩʽʚ (ʨʠʩ. 1): 
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ï ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʰʥʝʢʘ (5é7 ʩ
-1
); 

ï ʚʝʣʠʯʠʥʫ ʢʽʣʴʮʝʚʦʛʦ ʟʘʟʦʨʫ (0,5é1,0ʤʤ); 

ï ʚʝʣʠʯʠʥʘ ʟʘʟʦʨʫ ʤʽʞ ʟʝʻʨʥʠʤʠ ʧʣʘʩʪʠʥʘʤʠ (0,15é0,2ʤʤ). 

 

 
1 ï ʟʫʙʯʘʩʪʘ ʧʝʨʝʜʘʯʘ; 2 - ʙʽʯʥʠʡ ʚʘʣ; 3 ï ʮʝʥʪʨʘʣʴʥʠʡ ʚʘʣ; 4 ï 

ʣʦʧʘʪʽ; 5 ï ʢʦʥʽʯʥʠʡ ʟʤʽʰʫʚʘʯ; 6 ï ʜʦʟʘʪʦʨʠ; 7 ï ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʙʫʥʢʝʨ; 

8 ï ʥʽʞ; 9 ï ʢʘʤʝʨʘ ʧʦʜʨʽʙʥʝʥʥʷ; 10 ï ʭʦʤʫʪ; 11 ï ʢʘʤʝʨʘ ʜʣʷ ʚʽʜʜʽʣʝʥʥʷ 

ʦʣʽʾ; 12 ï ʟʝʻʨʥʠʡ ʢʦʨʧʫʩ; 13 - ʰʘʡʙʘ, ʱʦ ʛʨʽʻ; 14 ï ʤʘʪʨʠʮʷ; 15 ï 

ʧʦʟʜʦʚʞʥʽʡ ʢʘʥʘʣ; 16 ï ʜʦʨʥ; 17 ï ʙʫʥʢʝʨ; 18 ï ʦʣʽʻ-ʟʙʽʨʥʠʢ; 19 ï ʢʦʨʧʫʩ 

ʈʠʩʫʥʦʢ 1 ï ʆʣʽʡʥʠʡ ʰʥʝʢʦʚʠʡ ʧʨʝʩ. 

 

ɿʜʽʡʩʥʝʥʘ ʝʢʦʥʦʤʽʯʥʘ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʫʜʦʩʢʦʥʘʣʝʥʦʾ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʦʣʽʾ ʟʘ ʦʙʨʘʥʠʤ ʘʩʦʨʪʠʤʝʥʪʦʤ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʂʦʧʳʣʦʚ ʄ.ɺ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʭʦʣʦʜʥʦʛʦ 

ʧʨʝʩʩʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʢʫʧʘʞʠʨʦʚʘʥʠʝʤ: ʘʚʪʦʨʝʬ. ʜʠʩ. ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ: 05.18.12 / ʄ.ɺ. ʂʦʧʳʣʦʚ; 

ʌɻɹʆʋ ɺʇʆ çɺɻʋʀʊè ɺʦʨʦʥʝʞ ï 2013ʨ. ï 20ʩ. 

2. ʉʘʤʦʡʯʫʢ ʂ.ʆ., ʇʘʣʷʥʠʯʢʘ ʅ.ʆ., ɺʝʨʭʦʣʘʥʮʝʚʘ ɺ.ʆ. 

ʊʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ: ʝʣʝʢʪʨʦʥ. ʥʘʚʯ. 

ʧʦʩʽʙʥ. 2021 ʨ.URL: http://elib.tsatu.edu.ua/dep/mtf/ophv_29/ . 

 

 



 113 

ɯʅʊɽʅʉʀʌɯʂɸʎɯʗ ʊɽʍʅʆʃʆɻɯʏʅʆɻʆ ʇʈʆʎɽʉʋ 

ɿɸʄɯʐʋɺɸʅʅʗ ʊɯʉʊɸ ʋ ʍʃɯɹʅʆʄʋ ɺʀʈʆɹʅʀʎʊɺɯ 
 

ɼôʷʢʦʚ ʌ.ʆ., 21ʄɹɻʄ 

ʂʝʨʽʚʥʠʢ ʇʝʪʨʠʯʝʥʢʦ ʉ.ɺ., ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʨʦʟʨʦʙʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʪʽʩʪʦʤʽʩʠʣʴʥʦʾ ʤʘʰʠʥʠ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʾ ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʪʫʨʙʫʣʽʟʘʮʽʾ ʧʦʪʦʢʫ 

ʧʨʠ ʦʙʪʽʢʘʥʥʽ ʪʽʩʪʦʚʠʤʠ ʥʘʧʽʚʬʘʙʨʠʢʘʪʘʤʠ ʤʽʩʠʣʴʥʠʭ ʦʨʛʘʥʽʚ 

 

ʇʨʦʮʝʩ ʟʘʤʽʰʫʚʘʥʥʷ ʪʽʩʪʦʚʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʽ ʪʽʩʪʘ ʩʫʪʪʻʚʦ 

ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʦʩʢʽʣʴʢʠ 

ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ ʧʨʠ ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʚʠʩʦʢʦʚ'ʷʟʢʠʭ ʨʽʜʠʥ, ʜʦ ʷʢʠʭ 

ʥʘʣʝʞʠʪʴ ʪʽʩʪʦ, ʜʦʩʠʪʴ ʚʝʣʠʢʽ. 

ʗʢʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʟʘʤʽʰʫʚʘʥʥʷ ʦʮʽʥʶʶʪʴ ʟʘ ʧʦʢʘʟʥʠʢʦʤ 

ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʩʪʽ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʤʽʰʫʚʘʥʥʷ ʥʘʩʘʤʧʝʨʝʜ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʨʝʞʠʤʫ ʨʫʭʫ ʩʝʨʝʜʦʚʠʱʘ, ʪʦʤʫ ʙʘʛʘʪʦ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʘʙʦ ʧʽʜʩʠʣʶʶʪʴ ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ ʪʝʯʽʾ.  

ɼʦʩʷʛʪʠ ʮʴʦʛʦ ʤʦʞʥʘ ʷʢ ʟʤʽʥʦʶ ʢʦʥʩʪʨʫʢʮʽʾ ʦʙʣʘʜʥʘʥʥʷ, ʪʘʢ ʽ 

ʢʦʨʠʛʫʚʘʥʥʷʤ ʨʝʞʠʤʽʚ ʟʘʤʽʰʫʚʘʥʥʷ. ʉʫʯʘʩʥʽ ʚʠʨʦʙʥʠʢʠ ʧʨʘʛʥʫʪʴ 

ʧʽʜʚʠʱʫʚʘʪʠ ʷʢʽʩʪʴ ʩʚʦʻʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʟʥʠʞʫʚʘʪʠ ʾʾ ʩʦʙʽʚʘʨʪʽʩʪʴ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʤʽʰʫʚʘʥʥʷ ʷʢ ʟ ʪʝʭʥʦʣʦʛʽʯʥʦʾ, ʪʘʢ ʽ ʟ 

ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʦʢ ʟʦʨʫ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ. 

ɺʘʞʣʠʚʦʶ ʢʣʘʩʠʬʽʢʘʮʽʡʥʦʶ ʦʟʥʘʢʦʶ ʪʽʩʪʦʤʽʩʠʣʴʥʠʭ ʤʘʰʠʥ ʻ 

ʬʦʨʤʘ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ. ʉʝʨʝʜ ʾʭ ʚʝʣʠʢʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʯʽʪʢʦ ʚʠʜʽʣʷʶʪʴʩʷ 

4 ʦʩʥʦʚʥʽ ʚʠʜʠ (ʨʠʩ. 1)  

 
ʘ ï ʨʘʤʥʽ; ʙ ï  ʩʧʽʨʘʣʴʥʽ; ʚ ï ʣʦʧʘʪʝʚʽ; ʛï ʰʪʠʬʪʦʚʽ 

ʈʠʩʫʥʦʢ 1 ï ʄʦʜʝʣʽ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʪʽʩʪʦʤʽʩʠʣʴʥʠʭ ʤʘʰʠʥ. 
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ɼʦʩʪʘʪʥʴʦ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʥʝʦʙʭʽʜʥʫ 

ʰʚʠʜʢʽʩʪʴ ʥʘ ʩʪʘʜʽʾ ʧʝʨʚʠʥʥʦʛʦ ʟʤʽʰʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʧʽʨʘʣʴʥʠʭ, ʰʪʠʬʪʦʚʠʭ ʽ ʣʦʧʘʪʝʚʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ. ɿ'ʷʩʦʚʘʥʦ, ʱʦ 

ʪʨʠʚʘʣʽʩʪʴ ʝʪʘʧʫ ʧʝʨʚʠʥʥʦʛʦ ʟʤʽʰʫʚʘʥʥʷ ʜʣʷ ʩʧʽʨʘʣʴʥʦʛʦ ʤʽʩʠʣʴʥʦʛʦ 

ʦʨʛʘʥʫ ʩʪʘʥʦʚʠʪʴ 55 ʩ, ʜʣʷ ʰʪʠʬʪʦʚʦʛʦ - 40 ʩ, ʣʦʧʘʪʝʚʦʛʦ - 34 ʩ. 

ɼʣʷ ʟʘʤʽʩʫ ʧʰʝʥʠʯʥʦʛʦ ʜʨʽʞʜʞʦʚʦʛʦ ʪʽʩʪʘ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʙʣʘʜʥʘʥʥʷ ʟʽ ʰʪʠʬʪʦʚʠʤʠ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ, ʟ ʷʢʠʭ 

ʦʜʠʥ - ʦʩʥʦʚʥʠʡ, ʙʽʣʴʰʦʛʦ ʜʽʘʤʝʪʨʫ, ʽ ʜʚʘ - ʜʦʧʦʤʽʞʥʽ, ʤʝʥʰʽ. ʊʘʢʽ 

ʧʝʨʝʤʽʰʫʶʯʽ ʧʨʠʩʪʨʦʾ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʫ ʨʝʘʣʽʟʘʮʽʶ ʷʢ ʩʪʘʜʽʾ 

ʧʝʨʚʠʥʥʦʛʦ ʟʤʽʰʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ, ʪʘʢ ʽ ʧʣʘʩʪʠʬʽʢʘʮʽʾ. ʉʣʽʜ ʟʤʽʥʶʚʘʪʠ 

ʥʘʧʨʷʤʦʢ ʦʙʝʨʪʘʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ: ʥʘ ʩʪʘʜʽʾ ʧʝʨʚʠʥʥʦʛʦ ʟʤʽʰʫʚʘʥʥʷ 

ʧʦʪʨʽʙʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʙʽʛʘʥʥʷ ʧʦʪʦʢʫ ʩʧʦʯʘʪʢʫ ʥʘ ʩʪʝʨʞʝʥʴ ʙʽʣʴʰʦʛʦ 

ʜʽʘʤʝʪʨʫ, ʥʘ ʩʪʘʜʽʾ ʧʣʘʩʪʠʬʽʢʘʮʽʾ - ʥʘʚʧʘʢʠ. 

ʅʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʚʠʭʦʨʽʚ ʚʧʣʠʚʘʶʪʴ 

ʚ'ʷʟʢʽʩʪʴ ʩʫʤʽʰʽ, ʛʝʦʤʝʪʨʽʷ ʤʽʩʠʣʴʥʠʭ ʦʨʛʘʥʽʚ ʪʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʨʦʜʫʢʪʫ ʚ 

ʻʤʢʦʩʪʽ. ʅʘʡʙʽʣʴʰʠʡ ʨʦʟʤʽʨ ʟʦʥ, ʜʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʢʪʠʚʥʝ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʰʪʠʬʪʦʚʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʟ ʢʨʫʛʣʠʤ 

ʧʦʧʝʨʝʯʥʠʤ ʧʝʨʝʨʽʟʦʤ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʟʦʥ, ʚ ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʫʪʚʦʨʝʥʥʷ ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʚʠʭʦʨʽʚ, ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʪʘʢʽ 

ʚʽʜʩʪʘʥʽ ʤʽʞ ʢʨʦʤʢʘʤʠ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʽ ʧʦʚʝʨʭʥʷʤʠ ʦʙʣʘʜʥʘʥʥʷ: ʜʣʷ 

ʨʘʤʥʠʭ ʧʝʨʝʤʽʰʫʶʯʠʭ ʧʨʠʩʪʨʦʾʚ 85é 90 ʤʤ, ʩʧʽʨʘʣʴʥʠʭ ʽ ʰʪʠʬʪʦʚʠʭ 

40é50 ʤʤ, ʣʦʧʘʪʝʚʠʭ 50é 60 ʤʤ. 

ɺʠʪʨʘʪʠ ʟʘʛʘʣʴʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʟʘʤʽʰʫʚʘʥʥʷ ʟʘʣʝʞʘʪʴ ʚʽʜ ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ ʤʽʩʠʣʴʥʦʛʦ ʦʨʛʘʥʫ, ʚʦʣʦʛʦʩʪʽ ʪʽʩʪʘ ʽ ʪʨʠʚʘʣʦʩʪʽ ʟʘʤʽʩʫ. ʇʠʪʦʤʘ 

ʨʦʙʦʪʘ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʟʘʤʽʩ ʪʽʩʪʘ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 30 ʢɼʞ/ʢʛ, ʱʦ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʥʝʩʪʠ ʾʾ ʜʦ ʽʥʪʝʥʩʠʚʥʠʭ. 

ɿʥʘʯʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʪʽʩʪʘ ʧʨʠ ʡʦʛʦ ʟʘʤʽʰʫʚʘʥʥʽ ʚ ʪʽʩʪʦʤʽʩʠʣʴʥʽʡ 

ʤʘʰʠʥʽ ʩʣʽʜ ʦʙʤʝʞʠʪʠ 40...42% ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʱʦʜʦ 

ʷʢʦʩʪʽ ʪʽʩʪʦʚʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. 

ʂʦʤʧʨʦʤʽʩʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʥʘʡʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʟʘʤʽʰʫʚʘʥʥʷ ʧʨʠ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʦʢʘʟʥʠʢʘʭ ʷʢʦʩʪʽ, ʻ: ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ 302 ʭʚ
-1
, ʚʦʣʦʛʽʩʪʴ ʪʽʩʪʘ 41,77% 

ʪʨʠʚʘʣʽʩʪʴ ʟʘʤʽʰʫʚʘʥʥʷ 202,8 ʩ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʃʠʪʦʚʯʝʥʢʦ ɯ. ʄ ʄʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʪʽʩʪʦʤʽʩʠʣʴʥʠʭ ʤʘʰʠʥʘʭ ʟʽ ʩʧʽʨʘʣʴʥʠʤʠ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ / ɯ. ʄ. 

ʃʠʪʦʚʯʝʥʢʦ, ʄ. ʉ. ʐʧʘʢ // ʅʘʫʢʦʚʽ ʧʨʘʮʽ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ï  2006. ï  ̄ 18. ï  ʉ. 69-71. 

2. ʃʠʪʦʚʯʝʥʢʦ ɯ. ɺʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʟʘʤʽʩʫ ʪʘ ʦʧʪʠʤʘʣʴʥʦʾ ʬʦʨʤʠ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʪʽʩʪʦʤʽʩʠʣʴʥʠʭ ʤʘʰʠʥ / ɯ. ʃʠʪʦʚʯʝʥʢʦ, ʄ. ʐʧʘʢ // 

ʍʣʽʙʦʧʝʢʘʨʩʴʢʘ ʽ ʢʦʥʜʠʪʝʨʩʴʢʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʋʢʨʘʾʥʠ. ï 2008. ï ˉ 6 (43). 

ï  ʉ. 20-22 
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ɯʅʊɽʅʉʀʌɯʂɸʎɯʗ ʊɽʍʅʆʃʆɻɯʏʅʆɻʆ ʇʈʆʎɽʉʋ  

ʇʈɽʉʋɺɸʅʅʗ ʄɸʂɸʈʆʅʅʆɻʆ ʊɯʉʊɸ 
 

ʏʝʪʚʝʨʪʘʢ ɺ.ʉ., 21ʄɹɻʄ 

ʂʝʨʽʚʥʠʢ ʇʝʪʨʠʯʝʥʢʦ ʉ.ɺ., ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʦʛʣʷʜ ʩʫʯʘʩʥʠʭ ʜʦʩʷʛʥʝʥʴ ʥʘʫʢʠ ʧʦʢʘʟʫʶʪʴ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʪʝʭʥʽʢʠ ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʧʨʦʮʝʩʫ ʧʨʝʩʫʚʘʥʥʷ ʤʘʢʘʨʦʥʥʠʭ ʚʠʨʦʙʽʚ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʟ ʤ'ʷʢʠʭ 

ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ. 

 

ʇʨʠʣʠʧʘʥʥʷ ʪʽʩʪʘ ʜʦ ʩʪʽʥʦʢ ʬʦʨʤʫʚʘʣʴʥʦʾ ʱʽʣʠʥʠ ʤʘʪʨʠʮʽ ï 

ʦʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ʫʪʚʦʨʝʥʥʷ ʰʦʨʩʪʢʫʚʘʪʦʾ ʧʦʚʝʨʭʥʽ ʚʽʜʬʦʨʤʦʚʘʥʠʭ 

ʤʘʢʘʨʦʥʥʠʭ ʚʠʨʦʙʽʚ: ʧʨʠʣʠʧʣʠʡ ʧʨʠʩʪʽʥʥʠʡ ʰʘʨ ʪʽʩʪʘ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʨʫʭʣʠʚʠʤ, ʜʨʫʛʠʡ ʰʘʨ ʚʽʜʨʠʚʘʻʪʴʩʷ ʚʽʜ ʥʴʦʛʦ ʟ ʫʪʚʦʨʝʥʥʷʤ ʥʘʜʨʠʚʽʚ ʽ 

ʪʨʽʱʠʥʦʢ, ʷʢʽ ʥʘʜʘʶʪʴ ʧʦʚʝʨʭʥʽ ʚʠʧʨʝʩʦʚʘʥʠʭ ʚʠʨʦʙʽʚ ʰʦʨʩʪʢʽʩʪʴ, ʱʦ 

ʟʥʠʞʫʻ ʾʭʥʽʡ ʪʦʚʘʨʥʠʡ ʚʠʜ, ʟʤʝʥʰʫʻ ʩʪʫʧʽʥʴ ʥʘʩʠʯʝʥʦʩʪʽ ʞʦʚʪʦʛʦ ʢʦʣʴʦʨʫ 

ʚʠʨʦʙʽʚ ʽʟ ʢʨʫʧʢʠ ʪʚʝʨʜʦʾ ʧʰʝʥʠʮʽ, ʟʙʽʣʴʰʫʻ ʚʪʨʘʪʫ ʩʫʭʠʭ ʨʝʯʦʚʠʥ ʫ 

ʧʨʦʮʝʩʽ ʚʘʨʽʥʥʷ ʚʠʨʦʙʽʚ (ʩʪʫʧʽʥʴ ʤʫʪʥʦʩʪʽ ʚʘʨʠʣʴʥʦʾ ʨʽʜʠʥʠ) ʚʥʘʩʣʽʜʦʢ 

ʚʽʜʨʠʚʫ ʟʘʫʩʝʥʮʽʚ ʚʽʜ ʚʠʨʦʙʽʚ ʧʨʠ ʚʘʨʽʥʥʽ. 

ɺʽʟʫʘʣʴʥʠʡ ʝʬʝʢʪ ʥʘʢʣʘʜʘʥʥʷ ʧʦʣʷ ʫʣʴʪʨʘʟʚʫʢʫ ʧʨʠ ʧʨʝʩʫʚʘʥʥʽ 

ʤʘʢʘʨʦʥʥʠʭ ʚʠʨʦʙʽʚ ʙʝʟ ʫʣʴʪʨʘʟʚʫʢʫ ʪʘ ʟ ʫʣʴʪʨʘʟʚʫʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ 

ʨʠʩʫʥʢʫ 1 ʅʘ ʟʥʽʤʢʫ ʘ) ʧʦʤʽʪʥʦ ʚʠʜʥʦ ʰʦʨʩʪʢʫ ʧʦʚʝʨʭʥʶ ʚʠʨʦʙʫ ʟ 

ʟʘʜʠʨʘʤʠ. ɯʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʫʣʴʪʨʘʟʚʫʢʫ ʥʘ ʤʘʪʨʠʮʽ ʤʘʢʘʨʦʥʥʦʛʦ ʧʨʝʩʘ 

ʦʪʨʠʤʘʣʠ ʛʣʘʜʢʫ ʪʘ ʨʽʚʥʫ ʧʦʚʝʨʭʥʶ ʤʘʢʘʨʦʥʥʠʭ ʚʠʨʦʙʽʚ, ʙʝʟ ʦʟʥʘʢ 

ʥʝʧʨʦʤʽʩʫ (ʟʥʽʤʦʢ ʙ). 

 

 
 

ʘ) ï ʙʝʟ ʫʣʴʪʨʘʟʚʫʢʫ; ʙ) ï ʟ ʫʣʴʪʨʘʟʚʫʢʦʤ 

ʈʠʩʫʥʦʢ 1 ï ɺʽʟʫʘʣʴʥʠʡ ʝʬʝʢʪ ʥʘʢʣʘʜʘʥʥʷ ʧʦʣʷ ʫʣʴʪʨʘʟʚʫʢʫ ʧʨʠ 

ʧʨʝʩʫʚʘʥʥʽ ʤʘʢʘʨʦʥʥʠʭ ʚʠʨʦʙʽʚ. 
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ʅʘ ʧʽʜʩʪʘʚʽ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʙʫʣʘ 

ʦʪʨʠʤʘʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʘʢʘʨʦʥʥʦʛʦ ʧʨʝʩʘ ʚʽʜ 

ʢʫʪʘ ʚʽʜʭʠʣʝʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʯʘ (ʨʠʩ. 2): 
2

ʇ ï0,045 0,037 0,004,j j= Ö + Ö +   (1) 

 
ʈʠʩʫʥʦʢ 2 ï ɿʘʣʝʞʥʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʘʢʘʨʦʥʥʦʛʦ ʧʨʝʩʘ ʚʽʜ ʢʫʪʘ 

ʚʽʜʭʠʣʝʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʯʘ. 

 

ʅʘ ʛʨʘʬʽʢʫ ʨʠʩʫʥʢʫ 2 ʚʠʜʥʦ, ʱʦ ʨʘʮʽʦʥʘʣʴʥʠʡ ʢʫʪ ʚʽʜʭʠʣʝʥʥʷ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʯʘ ʚʽʜ ʚʝʨʪʠʢʘʣʽ ʜʦ ʤʘʪʨʠʮʽ ʤʘʢʘʨʦʥʥʦʛʦ 

ʧʨʝʩʘ ʩʪʘʥʦʚʠʪʴ 0,3é0,4 ʨʘʜ, ʧʨʠ ʷʢʦʤʫ ʯʘʩʪʠʥʘ ʤʝʭʘʥʽʯʥʦʾ ʝʥʝʨʛʽʾ 

ʥʘʛʨʽʚʘʻ ʪʘ ʨʦʟʨʽʜʞʫʻ ʤʘʢʘʨʦʥʥʝ ʪʽʩʪʦ, ʘ ʤʝʥʰʘ ʯʘʩʪʠʥʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ 

ʧʦʩʪʫʧʘʣʴʥʫ ʩʢʣʘʜʦʚʫ ʨʫʭʫ ʧʘʩʤ ʫ ʬʽʣʴôʻʨʘʭ ʤʘʪʨʠʮʽ. ʇʨʠ ʮʴʦʤʫ ʪʝʨʪʷ 

ʧʦʚʝʨʭʥʽ ʚʠʨʦʙʫ ʟ ʤʘʪʨʠʮʝʶ ʩʪʘʻ ʤʽʥʽʤʘʣʴʥʠʤ, ʱʦ ʥʘʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ɺʧʣʠʚ ʫʣʴʪʨʘʟʚʫʢʫ ʥʘ ʤʘʢʘʨʦʥʥʝ ʪʽʩʪʦ ʧʨʠ ʧʨʝʩʫʚʘʥʥʽ ʧʽʜʚʠʱʫʻ 

ʱʽʣʴʥʽʩʪʴ ʽ ʤʽʮʥʽʩʪʴ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʡʦʛʦ 

ʧʦʨʠʩʪʦʩʪʽ ʪʘ ʙʽʣʴʰ ʱʽʣʴʥʦʛʦ ʫʢʣʘʜʘʥʥʷ ʰʘʨʽʚ ʪʽʩʪʘ, ʱʦ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʨʫʭʪʫ ʪʘ ʢʨʠʭʪʠ ʚʠʨʦʙʽʚ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ, 

ʟʤʝʥʰʫʻ ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ, ʟʙʝʨʽʛʘʥʥʷ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʚʠʱʝʚʠʢʣʘʜʝʥʠʤ, ʧʨʦʙʣʝʤʘ ʧʨʝʩʫʚʘʥʥʷ ʤʘʢʘʨʦʥʥʠʭ 

ʚʠʨʦʙʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʫʣʴʪʨʘʟʚʫʢʫ ʻ ʘʢʪʫʘʣʴʥʦʶ, ʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʾ 

ʚʠʨʽʰʝʥʥʷ ʻ ʚʘʞʣʠʚʦʶ ʪʘ ʧʨʘʢʪʠʯʥʦ ʟʥʘʯʫʱʦʶ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ɸʢʦʧʷʥ ɹ.ɺ. ʆʩʥʦʚʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʣʴʪʨʘʟʚʫʢʘ ʩ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ.ï ʄ.: ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, 2005. ï 224 ʩ. 4. 

ɺ.ɹ. ɸʢʦʧʷʥ ʋʣʴʪʨʘʟʚʫʢ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ // ɾʫʨʥ. 

ʇʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 2003. ï ˉ 4. ï ʩ. 68ï69.  

2. ʂʦʙʳʜʘ ɽ.ɺ. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʧʨʝʩʩʦʚʘʥʠʷ 

ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ ʚ ʧʦʣʝ ʫʣʴʪʨʘʟʚʫʢʘ // ʉʙ. ʪʝʟʠʩʦʚ ʜʦʢʣʘʜʦʚ ʢʦʥʛʨʝʩʩʘ 

ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ. ʉʇʙ, 2014 .ï ɺʳʧ. 4.ï ʉ. 92ï94. 
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ʊɽʍʅʆʃʆɻɯʏʅɸ ʉʍɽʄɸ ɺʀʈʆɹʅʀʎʊɺɸ ɹɽɿɸʃʂʆɻʆʃʔʅʀʍ 

ʅɸʇʆɰɺ  

 

ʄʝʭʪʽʻʚʘ ʉ. ʄ., 21 ʄɹ ɻʄ 

ʂʝʨʽʚʥʠʢ ʊʘʨʘʩʝʥʢʦ ɺ.ɻ., ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʨʦʟʛʣʷʥʫʪʦ ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ ʚʠʨʦʙʥʠʮʪʚʘ 

ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ 

 

ʇʨʠʟʥʘʯʝʥʥʷ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ï ʪʦʥʽʟʫʚʘʪʠ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʪʘ 

ʚʪʘʤʦʚʫʚʘʪʠ ʩʧʨʘʛʫ. ɸ ʮʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʷ ʾʭ ʥʘʩʠʯʝʥʥʷ ʚʫʛʣʝʢʠʩʣʠʤ 

ʛʘʟʦʤ, ʦʩʢʽʣʴʢʠ ʦʩʪʘʥʥʽʡ ʤʘʻ ʦʩʚʽʞʘʶʯʫ ʚʣʘʩʪʠʚʽʩʪʴ, ʛʦʩʪʨʦʪʫ ʪʘ 

ʦʨʠʛʽʥʘʣʴʥʽʩʪʴ ʩʤʘʢʫ. 

ʇʨʠʨʦʜʥʽ ʤʽʥʝʨʘʣʴʥʽ ʚʦʜʠ, ʱʦ ʜʦʙʫʚʘʶʪʴ ʽʟ ʥʝʜʨ ʟʝʤʣʽ, ʙʘʛʘʪʽ ʥʘ 

ʢʠʩʣʽ ʪʘ ʣʫʞʥʽ ʩʦʣʽ, ʨʘʜʽʦʘʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʠ, ʥʘʩʠʯʝʥʽ 

ʛʘʟʘʤʠ, ʧʽʜʜʘʶʪʴ ʟʥʝʟʘʨʘʞʝʥʥʶ, ʬʽʣʴʪʨʫʚʘʥʥʶ, ʦʭʦʣʦʜʞʝʥʥʶ, ʥʘʩʠʯʝʥʥʶ 

ʚʫʛʣʝʢʠʩʣʠʤ ʛʘʟʦʤ ʽ ʨʦʟʣʠʚʫ ʫ ʧʣʷʰʢʠ.  

ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʻ 

ʥʘʩʪʫʧʥʦʶ: ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʦʩʫ ʤʽʥʝʨʘʣʴʥʘ ʚʦʜʘ ʧʦʜʘʻʪʴʩʷ ʫ ʩʪʘʣʝʚʽ 

ʝʤʘʣʴʦʚʘʥʽ ʟʙʽʨʥʠʢʠ, ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʚʽʜʜʽʣʝʥʥʽ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ. ɯʟ 

ʟʙʽʨʥʠʢʽʚ ʥʘʩʦʩʘʤʠ ʤʽʥʝʨʘʣʴʥʘ ʚʦʜʘ ʥʘʜʭʦʜʠʪʴ ʫ ʪʝʧʣʦʦʙʤʽʥʥʠʢʠ  ʥʘ 

ʦʭʦʣʦʜʞʝʥʥʷ, ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ +4Áʉ, ʜʘʣʽ ʧʦʩʣʽʜʦʚʥʦ 

ʧʝʨʝʭʦʜʠʪʴ ʥʘ 2 ʬʽʣʴʪʨʠ ʛʨʫʙʦʾ ʽ ʪʦʥʢʦʾ ʦʯʠʩʪʢʠ, ʜʝʟʽʥʬʽʢʫʻʪʴʩʷ ʥʘ 

ʙʘʢʪʝʨʠʮʠʜʥʽʡ ʫʩʪʘʥʦʚʮʽ. ʇʽʩʣʷ ʮʴʦʛʦ ʚʦʜʘ ʧʦʜʘʻʪʴʩʷ ʥʘ ʫʩʪʘʥʦʚʢʫ ʜʣʷ 

ʜʝʛʘʟʘʮʽʾ, ʜʘʣʽ ʥʘʩʦʩʦʤ ʫ ʚʩʪʘʥʦʚʣʝʥʫ ʚ ʮʝʭʫ ʫʩʪʘʥʦʚʢʫ ʥʘ ʢʘʨʙʦʥʽʟʘʮʽʶ.  

ʉʪʫʧʽʥʴ ʥʘʩʠʯʝʥʥʷ ʥʘʧʦʾʚ ʽ ʚʦʜʠ ʜʚʦʦʢʩʠʜʦʤ ʚʫʛʣʝʮʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʾʭʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʪʠʩʢʫ, ʧʨʠ ʷʢʦʤʫ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʦʮʝʩ ʥʘʩʠʯʝʥʥʷ, 

ʥʘʷʚʥʦʩʪʽ ʧʦʚʽʪʨʷ ʫ ʚʦʜʽ ʽ ʜʚʦʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʪʘ ʢʦʥʩʪʨʫʢʮʽʾ 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ. ɺʦʜʫ ʧʝʨʝʜ ʥʘʩʠʯʝʥʥʷʤ ʜʚʦʦʢʩʠʜʦʤ 

ʚʫʛʣʝʮʶ ʧʽʜʜʘʶʪʴ ʜʝʘʝʨʘʮʽʾ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʘʧʘʨʘʪʘʭ-ʜʝʘʝʨʘʪʦʨʘʭ, 

ʦʭʦʣʦʜʞʫʶʪʴ ʜʦ 4Á ʉ ʽ ʧʦʤ'ʷʢʰʫʶʪʴ. 

ʇʽʩʣʷ ʥʘʩʠʯʝʥʥʷ ʉʆ2 ʚʦʜʘ ʥʘʜʭʦʜʠʪʴ ʥʘ ʦʧʦʣʽʩʢʫʚʘʯ ʪʘ ʜʦʟʫʚʘʣʴʥʦ-

ʬʘʩʫʚʘʣʴʥʫ ʤʘʰʠʥʫ. ʅʘʧʦʚʥʝʥʽ ʽ ʟʘʢʫʧʦʨʝʥʽ ʧʣʷʰʢʠ ʪʨʘʥʩʧʦʨʪʝʨʦʤ 

ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʩʚʽʪʣʦʬʽʣʴʪʨ, ʙʘʢʪʝʨʠʮʠʜʥʠʡ ʦʧʨʦʤʽʥʶʚʘʯ, ʜʘʣʽ ʥʘ 

ʝʪʠʢʝʪʫʚʘʣʴʥʫ ʤʘʰʠʥʫ, ʜʘʣʽ ʫ ʚʽʜʜʽʣʝʥʥʷ ʫʧʘʢʦʚʢʠ, ʫ ʤʘʰʠʥʽ ʬʦʨʤʫʶʪʴʩʷ 

ʚ ʪʝʨʤʦʫʩʘʜʦʯʥʫ ʧʣʽʚʢʫ ʧʦ 6 ʰʪʫʢ, ʩʢʣʘʜʘʶʪʴʩʷ ʥʘ ʧʽʜʜʦʥʠ ʽ 

ʥʘʧʨʘʚʣʷʶʪʴʩʷ ʥʘ ʩʢʣʘʜ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ.  

ʎʫʢʨʦʚʠʡ ʩʠʨʦʧ ʦʪʨʠʤʫʶʪʴ ʨʦʟʯʠʥʝʥʥʷʤ ʮʫʢʨʫ ʫ ʚʦʜʽ ʜʦ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 66-72 % ʧʦ ʤʘʩʽ, ʩʪʝʨʠʣʽʟʘʮʽʻʶ ʧʘʨʦʶ ʽ ʬʽʣʴʪʨʫʚʘʥʥʷʤ 

ʨʦʟʯʠʥʫ ʯʝʨʝʟ ʩʽʪʯʘʩʪʽ ʬʽʣʴʪʨ-ʧʨʝʩʠ.  
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ʎʫʢʨʦʚʠʡ ʩʠʨʦʧ - ʥʘʧʽʚʧʨʦʜʫʢʪ ʜʣʷ ʛʦʪʫʚʘʥʥʷ ʢʫʧʘʞʥʠʭ ʩʠʨʦʧʽʚ. 

ʇʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚ ʩʠʨʦʧʽ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʫʭʠʭ ʨʝʯʦʚʠʥ, ʚʘʨʽʥʥʷ 

ʧʨʠʧʠʥʷʶʪʴ. ʌʽʣʴʪʨʫʶʪʴ ʽ ʥʘʧʨʘʚʣʷʶʪʴ ʫ ʟʙʽʨʥʠʢ ʜʣʷ ʽʥʚʝʨʩʽʾ ʩʘʭʘʨʦʟʠ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʦʾ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʮʫʢʨʫ ʽ ʧʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ 

ʥʘʧʦʾʚ. 

 
 

ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ 

ʥʘʧʦʾʚ. 

 

ɿ ʚʠʱʝ ʩʢʘʟʘʥʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʠʨʦʙʥʠʮʪʚʦ 

ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʧʦʩʣʽʜʦʚʥʠʭ ʝʪʘʧʽʚ: ʧʽʜʛʦʪʦʚʢʘ 

ʚʦʜʠ, ʧʨʠʛʦʪʫʚʘʥʥʷ ʢʫʧʘʞʥʦʛʦ ʩʠʨʦʧʫ ʽ ʡʦʜʦʚʘʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ, 

ʥʘʩʠʯʝʥʥʷ ʜʚʦʦʢʠʩʦʤ ʚʫʛʣʝʮʶ, ʨʦʟʣʠʚ, ʟʘʢʫʧʦʨʶʚʘʥʥʷ, ʙʨʘʢʝʨʘʞ, 

ʤʘʨʢʫʚʘʥʥʷ, ʫʧʘʢʦʚʢʘ.  
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ʐʃʗʍʀ ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʆɹʃɸɼʅɸʅʅʗ ɼʃʗ  

ʇʈʆʉɯʖɺɸʅʅʗ ʉʀʇʂʀʍ ʄɸʊɽʈɯɸʃɯɺ 
 

ɻʫʙʘʨ ɭ.ɺ., 21ʄɹɻʄ 

ʂʝʨʽʚʥʠʢ ʉʘʤʦʡʯʫʢ ʂ.ʆ., ʜ.ʪ.ʥ., ʧʨʦʬ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʧʝʨʝʜʯʘʩʥʠʡ ʟʥʦʩ ʤʦʥʦʥʠʪʦʢ ʫ ʩʠʪʦʪʢʘʥʠʥʽ ʧʨʦʩʽʶʚʘʯʽʚ ʙʦʨʦʰʥʘ 

 

ʇʨʦʩʽʶʚʘʥʥʷ ʻ ʤʝʭʘʥʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʨʦʟʜʽʣʝʥʥʷ ʩʠʨʦʚʠʥʠ ʥʘ 

ʬʨʘʢʮʽʾ ʟʘ ʾʭ ʨʦʟʤʽʨʘʤʠ - ʧʨʦʭʽʜ ʽ ʩʭʽʜ. ʆʧʝʨʘʮʽʷ ʧʨʦʩʽʶʚʘʥʥʷ ʩʠʨʦʚʠʥʠ 

ʥʦʩʠʪʴ ʢʦʥʪʨʦʣʶʶʯʠʡ ʭʘʨʘʢʪʝʨ, ʽ ʷʢʘ ʦʜʥʦʯʘʩʥʦ ʩʧʨʠʷʻ ʨʦʟʧʫʰʝʥʥʶ ʪʘ 

ʘʝʨʘʮʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʮʝʩ ʧʨʦʩʽʚʘʥʥʷ - ʮʝ ʤʝʭʘʥʽʯʥʠʡ ʨʦʟʜʽʣ ʧʨʦʜʫʢʪʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʠʪʘ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ, ʦʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʷʢʦʛʦ - 

ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʜʦʤʽʰʦʢ ʟ ʙʦʨʦʰʥʘ  [1]. 

ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʤʘʶʪʴ 

ʧʨʦʮʝʩʠ ʩʠʪʦʚʦʛʦ, ʧʦʚʽʪʨʷʥʦʛʦ (ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ) ʽ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ 

ʧʨʦʩʽʶʚʘʥʥʷ, ʘʣʝ ʜʣʷ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʟʘʪʨʘʪ ʥʝʦʙʭʽʜʥʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʧʦʩʦʙʽʚ ʧʨʦʩʽʶʚʘʥʥʷ ʪʘ ʽʩʥʫʶʯʠʭ ʤʘʰʠʥ. 

ʅʘ ʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, 

ʧʨʦʩʽʶʚʘʯʽ ʚʽʙʨʘʮʽʡʥʽ ʪʘ ʚʽʜʮʝʥʪʨʦʚʽ ʟ ʰʥʝʢʦʚʦʶ ʧʦʜʘʯʝʶ. ʇʨʠʥʮʠʧ ʜʽʾ 

ʧʨʦʩʽʶʚʘʯʘ ʚʽʙʨʘʮʽʡʥʦʛʦ ʪʠʧʫ - ʮʝ ʚʽʙʨʘʮʽʷ ʩʠʪʘ, ʯʝʨʝʟ ʷʢʝ ʧʦʨʮʽʷʤʠ 

ʧʨʦʧʫʩʢʘʻʪʴʩʷ ʙʦʨʦʰʥʦ. ʇʝʨʝʚʘʛʦʶ ʻ ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʥʝʜʦʣʽʢʦʤ - 

ʚʝʣʠʢʠʡ ʰʫʤ, ʧʽʜʚʠʱʝʥʠʡ ʟʥʦʩ ʩʠʪʘ (ʨʠʩ. 1).   

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʞʠʚʦʛʦ ʧʝʨʝʨʽʟʫ ʩʠʪʦʪʢʘʥʠʥ. 
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ʄʽʮʥʽʩʪʴ ʥʘ ʨʦʟʨʠʚ - ʚʘʞʣʠʚʠʡ ʧʦʢʘʟʥʠʢ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ 

ʩʠʪʦʪʢʘʥʠʥʠ. ʏʠʤ ʙʽʣʴʰʘ ʨʽʟʥʠʮʷ ʤʽʞ ʨʦʟʨʠʚʥʠʤ ʽ ʬʘʢʪʠʯʥʠʤ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʪʠʤ ʚʠʱʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʩʠʪʘ. ʎʷ 

ʨʽʟʥʠʮʷ - ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʽʘʤʝʪʨʦʤ ʤʦʥʦʥʠʪʦʢ ʫ 

ʟʘʩʪʦʩʦʚʫʚʘʥʽʡ ʩʠʪʦʪʢʘʥʠʥʽ. 

ɺʠʨʦʙʥʠʢʠ ʩʠʪʦʪʢʘʥʠʥ ʥʝ ʚʢʘʟʫʶʪʴ ʾʾ ʚ ʩʚʦʾʭ ʨʝʢʣʘʤʥʠʭ ʤʘʪʝʨʽʘʣʘʭ, 

ʚʚʘʞʘʶʯʠ ʜʦʩʪʘʪʥʽʤ ʚʢʘʟʘʪʠ ʜʽʘʤʝʪʨ ʤʦʥʦʥʠʪʢʠ. ɿ ʜʦʙʨʦʶ ʩʪʫʧʽʥʥʶ 

ʪʦʯʥʦʩʪʽ ʾʾ ʤʦʞʥʘ ʚʠʨʘʭʫʚʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 
2

2

ʈ ʧ d ,

d
ʈ ,

a d

s

s

²

²
+

     (1) 

ʜʝ ʈ - ʨʦʟʨʠʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʤʫʞʢʠ ʩʠʪʦʪʢʘʥʠʥʠ ʰʠʨʠʥʦʶ 50 

ʤʤ ʫ ʜʝʢʘʥʴʶʪʦʥʘʭ, ʢɻʩ; 

      n - ʯʠʩʣʦ ʝʣʝʤʝʥʪʘʨʥʠʭ ʯʘʨʫʥʦʢ ʥʘ 1 ʩʤ: n 33,4=  

      d - ʜʽʘʤʝʪʨ ʤʦʥʦʥʠʪʢʠ, ʤʤ; 

      s- ʧʠʪʦʤʝ ʨʦʟʨʠʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʦʥʦʥʠʪʢʠ, ʜʘʅ/ʤʤ
2
 

ɿʚʠʯʘʡʥʦ ʩʠʪʦʪʢʘʥʠʥʘ ʚʠʭʦʜʠʪʴ ʟ ʣʘʜʫ ʚʥʘʩʣʽʜʦʢ ʩʪʠʨʘʥʥʷ ʽ 

ʥʘʩʪʫʧʥʦʛʦ ʨʦʟʨʠʚʫ ʤʦʥʦʥʠʪʦʢ. ʉʪʠʨʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʜʽʻʶ ʧʨʦʜʫʢʪʫ, 

ʦʯʠʩʥʠʢʽʚ ʩʠʪʘ, ʪʝʨʪʷ ʥʠʪʦʢ ʧʦ ʣʽʥʽʾ ʢʦʥʪʘʢʪʫ. ʆʯʝʚʠʜʥʦ, ʱʦ ʪʦʥʢʘ ʥʠʪʢʘ 

ʰʚʠʜʰʝ ʟʘ ʪʦʚʩʪʫ ʧʨʦʪʨʝʪʴʩʷ ʜʦ ʪʘʢʦʛʦ ʩʪʘʥʫ, ʱʦ ʧʦʨʚʝʪʴʩʷ ʧʽʜ ʜʽʻʶ 

ʨʦʟʪʷʞʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʦʧʦʨʫ, ʷʢʠʡ 

ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʫʭʫ ʙʦʨʦʰʥʘ. ʊʦʤʫ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ 

ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʫ ʩʠʩʪʝʤʘʭ. ʈʫʭ ʯʘʩʪʠʥʦʢ 

ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʜʽʾ ʧʽʜʢʠʜʘʥʥʷʤ, ʽʩʪʦʪʥʦ ʩʢʦʨʦʯʫʻ ʯʘʩ ʢʦʥʪʘʢʪʫ ʟ ʩʠʪʦʤ. 

ʂʨʠʪʝʨʽʻʤ ʦʧʪʠʤʽʟʘʮʽʾ ʚ ʨʦʙʦʪʽ ʧʨʠʡʥʷʪʘ ʧʦʚʥʦʪʘ ʧʨʦʩʽʶʚʘʥʥʷ, ʷʢʘ 

ʻ ʢʽʥʮʝʚʦʶ ʤʝʪʦʶ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʘʧʨʽʦʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʨʝʰʝʪʘʭ ʚʧʣʠʚʘʶʪʴ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: 

- ʢʽʥʝʤʘʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ ʨʝʰʽʪ (ʘʤʧʣʽʪʫʜʘ ɸ, ʯʘʩʪʦʪʘ ɤ 

ʢʦʣʠʚʘʥʴ ʡ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ɋ); 

- ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ (ʨʘʜʽʫʩ ʨʫʭʦʤʦʛʦ ʢʦʣʘ 0, ʢʦʝʬʽʮʽʻʥʪ 

ʞʠʚʦʛʦ ʧʝʨʝʪʠʥʫ ʨʝʰʝʪʘ kʨ, ʧʣʦʱʘ ʦʪʚʦʨʫ Sʦʪ);  

- ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ (ʧʣʦʱʘ ʞʠʚʦʛʦ ʧʝʨʝʪʠʥʫ ʨʝʰʝʪʘ Sʨ, 

ʚʠʩʦʪʘ ʽ ʰʠʨʠʥʘ ʦʙôʻʤʥʠʭ ʘʢʪʠʚʘʪʦʨʽʚ). 

ʇʽʜʩʪʘʚʦʶ ʜʣʷ ʚʠʙʦʨʫ ʮʠʭ ʬʘʢʪʦʨʽʚ ʻ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ 

ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʪʨʘʜʠʮʽʡʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʉʘʤʦʡʯʫʢ ʂ.ʆ. ʊʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʾ ʽ 

ʤʘʢʘʨʦʥʥʦʾ ʛʘʣʫʟʽ: ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ / ʂ.ʆ. ʉʘʤʦʡʯʫʢ, ɺ.ʆ. ʆʣʝʢʩʽʻʥʢʦ, 

ʅ.ʆ. ʇʘʣʷʥʠʯʢʘ., ɺ.ʌ. ʗʣʧʘʯʠʢ ï ʂʠʾʚ: ʇʨʦʬʂʥʠʛʘ, 2021. ð 372 ʩ.: ʽʣ. 

http://elar.tsatu.edu.ua/bitstream/123456789/13890/1/1.pdf
http://elar.tsatu.edu.ua/bitstream/123456789/13890/1/1.pdf
http://elar.tsatu.edu.ua/bitstream/123456789/13890/1/1.pdf
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ɻʈɸʅʋʃʖɺɸʅʅʗ ʇʆʉʃɯɼʋ - ɺʀɻɯɼʅɽ ɺʀʈʆɹʅʀʎʊɺʆ ɯɿ 

ʊʋʈɹʆʊʆʖ ʇʈʆ ɽʂʆʃʆɻɯʖ 
 

ɼʦʚʙʥʷ ɸ.ɸ., 11ɻʄ 

ʂʝʨʽʚʥʠʢ ʏʝʨʚʦʪʢʽʥʘ ʆ.ʆ. ʘʩʠʩʪʝʥʪ 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ɸʛʨʝʩʠʚʥʽ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ ʫ ʩʢʣʘʜʽ ʧʪʘʰʠʥʦʛʦ 

ʧʦʩʣʽʜʫ ʫʥʝʤʦʞʣʠʚʣʶʶʪʴ ʡʦʛʦ ʧʦʭʦʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʦʪʨʫʻʥʥʷ ˇʨʫʥʪʽʚ ʪʘ ʚʦʜ. ʆʜʠʥ ʟ ʥʘʡʨʝʟʫʣʴʪʘʪʠʚʥʽʰʠʭ ʩʧʦʩʦʙʽʚ 

ʫʪʠʣʽʟʫʚʘʪʠ ʧʪʘʰʠʥʠʡ ʧʦʩʣʽʜ - ʧʝʨʝʪʚʦʨʠʪʠ ʡʦʛʦ ʥʘ ʛʨʘʥʫʣʠ.  
 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ ʷʢ ʧʨʦʜʫʢʪ ʤʘʻ ʤʘʩʫ ʧʝʨʝʚʘʛ ʧʝʨʝʜ 

ʧʦʩʣʽʜʦʤ ʫ ʧʨʠʨʦʜʥʽʡ ʬʦʨʤʽ ʪʘ ʭʽʤʽʯʥʠʤʠ ʜʦʙʨʠʚʘʤʠ. 

ɻʨʘʥʫʣʠ ʤʦʞʥʘ ʟʙʝʨʽʛʘʪʠ ʤʘʡʞʝ ʥʝʦʙʤʝʞʝʥʠʡ ʯʘʩ ʙʝʟ ʚʪʨʘʪʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ; ʤʘʩʫ ʧʨʦʜʫʢʪʫ ʤʦʞʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ ʙʝʟ ʧʨʦʙʣʝʤ; ʚʽʜʥʦʩʥʦ 

ʚʠʩʦʢʘ ʨʠʥʢʦʚʘ ʚʘʨʪʽʩʪʴ ʪʦʥʠ ʛʨʘʥʫʣʷʪʫ; ʛʨʘʥʫʣʴʦʚʘʥʠʡ ʧʦʩʣʽʜ ʚʙʠʨʘʻ 

ʚʦʣʦʛʫ ʧʽʜ ʯʘʩ ʜʦʱʽʚ ʪʘ ʧʦʣʠʚʫ ʽ ʚʽʜʜʘʻ ʾʾ ʨʦʩʣʠʥʽ; ʢʦʣʠ ʟʝʤʣʷ ʧʝʨʝʩʠʭʘʻ., 

ʧʦʩʪʫʧʦʚʝ ʨʦʟʢʣʘʜʘʥʥʷ ʛʨʘʥʫʣʠ ʩʪʚʦʨʶʻ ʪʨʠʚʘʣʠʡ ʝʬʝʢʪ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ; 

ʧʦʞʠʚʥʽ ʝʣʝʤʝʥʪʠ ʥʘʜʭʦʜʷʪʴ ʫ ˇʨʫʥʪ ʥʝ ñʦʜʥʠʤ ʟʘʣʧʦʤò, ʘ ʜʦʚʛʠʡ ʯʘʩ, ʫ 

ʤʽʨʫ ʨʦʟʧʘʜʫ ʧʝʣʝʪʫ; ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʨʘʥʫʣʠ ʥʘʙʘʛʘʪʦ ʣʝʛʰʝ, ʥʽʞ 

ʜʦʟʫʚʘʪʠ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ, ʧʨʠ ʮʴʦʤʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʨʘʥʫʣʠ 

ʧʨʠ ʧʨʠʛʦʪʫʚʘʥʥʽ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʟ ʝʢʦʥʦʤʽʻʶ ʚʦʜʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʨʦʰʢʦʧʦʜʽʙʥʠʤ ʧʦʩʣʽʜʦʤ/ʨʝʯʦʚʠʥʘʤʠ. 

ʂʫʨʷʯʠʡ ʧʦʩʣʽʜ (ʷʢ ʽ ʚʽʜʭʦʜʠ ʽʥʰʠʭ ʧʪʘʭʽʚ) ʧʽʩʣʷ ʧʨʘʚʠʣʴʥʦʛʦ 

ʛʨʘʥʫʣʶʚʘʥʥʷ ʩʪʘʻ ʽʜʝʘʣʴʥʠʤ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʧʽʜʞʠʚʣʝʥʥʷʤ. ʅʦʚʘ ʟʨʫʯʥʘ 

ʬʦʨʤʘ ʜʦʜʘʻ ʥʦʚʽ ʧʝʨʝʚʘʛʠ, ʥʘʪʫʨʘʣʴʥʠʡ ʪʘ ʙʝʟʧʝʯʥʠʡ ʜʣʷ ˇʨʫʥʪʽʚ, ʨʦʩʣʠʥ 

ʪʘ ʣʶʜʝʡ, ʧʽʜʭʦʜʠʪʴ ʙʽʣʴʰʦʩʪʽ ʢʫʣʴʪʫʨ, ʦʜʥʦʨʽʜʥʽʩʪʴ ʤʘʩʠ ʜʦʟʚʦʣʷʻ 

ʚʥʦʩʠʪʠ ʾʾ ʫ ˇʨʫʥʪ ʘʚʪʦʤʘʪʠʯʥʠʤʠ ʩʽʚʘʣʢʘʤʠ, ʙʘʣʘʥʩʦʚʘʥʠʡ ʟʘ ʩʢʣʘʜʦʤ, ʙʝʟ 

ʨʽʟʢʠʭ ʟʘʧʘʭʽʚ. 

ɼʨʫʛʠʡ ʩʧʦʩʽʙ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʨʘʥʫʣʴʦʚʘʥʠʭ ʧʪʘʰʠʥʠʭ ʝʢʩʢʨʝʤʝʥʪʽʚ 

ï ʷʢ ʧʘʣʠʚʦ. ʇʦʩʣʽʜ ʤʘʻ ʚʠʩʦʢʫ ʟʦʣʴʥʽʩʪʴ ʧʨʠ ʩʧʘʣʶʚʘʥʥʽ ʪʘ ʫʪʚʦʨʶʻ 

ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʰʣʘʢʽʚ, ʪʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʡʦʛʦ ʚ ʧʦʙʫʪʦʚʠʭ ʢʦʪʣʘʭ 

ʥʝʤʦʞʣʠʚʝ. ʆʜʥʘʢ ʪʝʧʣʦʪʘ ʩʧʘʣʶʚʘʥʥʷ ʧʦʩʣʽʜʫ - 10300-14250 ʄɼʞ/ʢʛ, ʱʦ 

ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ ʛʨʘʥʫʣʘʤʠ ʟ ʩʦʣʦʤʠ, ʘ ʪʘʢʦʞ ʪʨʽʩʢʦʶ, ʪʠʨʩʦʶ ʪʘ ʪʦʨʬʦʤ 

(ʪʘʢʦʞ 10000-14500 ʄɼʞ/ʢʛ). ʇʨʠ ʥʘʣʝʞʥʽʡ ʦʙʨʦʙʮʽ ʚʽʜʭʦʜʠ ʧʪʘʭʽʚʥʠʮʪʚʘ, 

ʘ ʪʘʢʦʞ ʛʥʽʡ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʧʘʣʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʇʨʠ 

ʮʴʦʤʫ ʟʦʣʘ ʧʦʚʥʽʩʪʶ ʧʨʠʜʘʪʥʘ ʜʣʷ ʫʜʦʙʨʝʥʥʷ ˇʨʫʥʪʽʚ. ɻʨʘʥʫʣʶʚʘʥʥʷ 

ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʜʝʨʝʚʥʠʭ ʽ ʢʦʤʙʽʢʦʨʤʦʚʠʭ 

ʧʝʣʝʪ. ɺʽʜʭʦʜʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʚʦʣʦʛʽʩʪʴ, ʜʦʤʽʰʢʠ ʧʽʜʩʪʠʣʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʜʦ ʩʢʣʘʜʫ ʚʭʦʜʷʪʴ ʘʛʨʝʩʠʚʥʽ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ. ʊʦʤʫ ʧʝʨʝʜ ʚʠʨʦʙʥʠʮʪʚʦʤ 
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ʤʘʪʝʨʽʘʣ ʥʝʦʙʭʽʜʥʦ ʦʙʨʦʙʠʪʠ ʩʧʝʮʽʘʣʴʥʠʤʠ ʜʦʙʘʚʢʘʤʠ ʬʝʨʤʝʥʪʘʮʽʾ. 

ʇʦʪʨʽʙʥʽ ʩʧʝʮʽʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʛʨʘʥʫʣʷʪʦʨʘ ʽ ʤʘʪʨʠʮʽ ʜʣʷ 

ʨʦʙʦʪʠ ʟ ʪʘʢʠʤ ʤʘʪʝʨʽʘʣʦʤ. [1]. 

ɽʪʘʧʠ ʛʨʘʥʫʣʶʚʘʥʥʷ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ: 

1. ʆʧʝʨʘʪʠʚʥʝ ʥʘʢʦʧʠʯʝʥʥʷ 

2. ʉʫʰʽʥʥʷ ʪʘ ʜʨʦʙʣʝʥʥʷ. ʇʪʘʰʠʥʽ ʚʽʜʭʦʜʠ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʫ 

ʚʦʣʦʛʽʩʪʴ ʽ ʘʜʛʝʟʽʶ. ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʛʨʘʥʫʣʶʚʘʥʥʷ ʤʘʩʫ ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʩʫʰʠʪʠ ʜʦ ʚʦʣʦʛʦʩʪʽ 12-14%. ʄʘʩʫ ʧʦʤʽʱʘʶʪʴ ʫ ʩʫʰʠʣʴʥʠʡ ʢʦʤʧʣʝʢʩ, 

ʫ ʷʢʦʤʫ ʚʦʥʘ ʪʘʢʦʞ ʧʦʜʨʽʙʥʶʻʪʴʩʷ ʜʦ ʧʨʘʚʠʣʴʥʦʾ ʬʨʘʢʮʽʾ. ʂʦʤʧʣʝʢʩ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʫʰʠʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ ʪʘ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʘ, ʱʦ ʧʦʩʪʘʯʘʻ ʛʘʨʷʯʝ 

ʧʦʚʽʪʨʷ. 

3. ɻʨʘʥʫʣʶʚʘʥʥʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʥʩʧʦʨʪʝʨʘ ʧʨʦʩʫʰʝʥʠʡ ʪʘ 

ʧʦʜʨʽʙʥʝʥʠʡ ʤʘʪʝʨʽʘʣ ʧʝʨʝʜʘʻʪʴʩʷ ʫ ʧʨʠʡʤʘʣʴʥʠʡ ʙʫʥʢʝʨ ʛʨʘʥʫʣʷʪʦʨʘ. 

ɿʚ̔ʜʪʠ ʚʽʥ ʥʘʜʭʦʜʠʪʴ ʫ ʟʤʽʰʫʚʘʯ ʽ ʜʘʣʽ ʧʨʝʩʦʚʫ ʢʘʤʝʨʫ. ʉʪʽʥʢʠ ʢʘʤʝʨʠ 

ʫʪʚʦʨʶʻ ʤʘʪʨʠʮʷ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ, ʚʧʨʠʪʫʣ ʜʦ ʥʝʾ ʚʤʦʥʪʦʚʘʥʽ ʦʙʝʨʪʦʚʽ 

ʨʦʣʠʢʠ. ʇʦʪʨʘʧʣʷʶʯʠ ʚ ʢʣʠʥ ʤʽʞ ʤʘʪʨʠʮʝʶ ʪʘ ʨʦʣʠʢʘʤʠ ʤʘʪʝʨʽʘʣ 

ʫʱʽʣʴʥʷʻʪʴʩʷ ʪʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʬʽʣʴôʻʨʠ ʤʘʪʨʠʮʽ. ʇʽʜ ʚʝʣʠʢʠʤ ʪʠʩʢʦʤ ʪʘ 

ʚʧʣʠʚʦʤ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʬʦʨʤʫʶʪʴʩʷ ʪʚʝʨʜʽ ʛʨʘʥʫʣʠ. ɺʦʥʠ ʚʠʭʦʜʷʪʴ 

ʽʟ ʟʦʚʥʽʰʥʴʦʛʦ ʙʦʢʫ ʤʘʪʨʠʮʽ ʪʘ ʦʙʨʽʟʘʶʪʴʩʷ ʩʪʘʪʠʯʥʠʤ ʥʦʞʝʤ. ɻʨʘʥʫʣʠ 

ʤʘʶʪʴ ʚʠʛʣʷʜ ʮʠʣʽʥʜʨʘ ʟ ʧʝʚʥʦʶ ʜʦʚʞʠʥʦʶ ʪʘ ʜʽʘʤʝʪʨʦʤ. 

4. ʆʭʦʣʦʜʞʝʥʥʷ. ʑʦʙ ʟʘʚʝʨʰʠʪʠ ʬʦʨʤʫʚʘʥʥʷ ʛʨʘʥʫʣʠ, ʾʾ ʥʝʦʙʭʽʜʥʦ 

ʦʩʪʫʜʠʪʠ ʜʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

5. ʋʧʘʢʦʚʢʘ. ɺʠʨʦʙʥʠʮʪʚʦ ʜʦʙʨʠʚ ʟ ʧʪʘʰʠʥʦʛʦ ʧʦʩʣʽʜʫ - ʚʠʛʦʜʘ ʜʣʷ 

ʩʝʙʝ ʪʘ ʧʨʠʨʦʜʠ. 

ʎʽʥʥʠʡ ʧʨʦʜʫʢʪ ʽʟ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʯʘʩʪʦ ʚʽʜʜʘʶʪʴ ʙʝʟʢʦʰʪʦʚʥʦ. 

ɽʢʦʥʦʤʽʷ ʥʘ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ (ʚʠʚʝʟʝʥʥʷ, ʦʧʣʘʪʘ ʥʘ ʧʦʣʽʛʦʥʽ). ɺʽʜʭʦʜʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʣʴʰʝ ʥʝ ʟʘʙʨʫʜʥʶʶʪʴ ʟʝʤʣʶ ʪʘ ʚʦʜʫ, ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʙʣʘʛʦʧʦʣʫʯʯʷ ʪʚʘʨʠʥ ʪʘ ʤʽʩʮʝʚʠʭ ʞʠʪʝʣʽʚ. ʄʦʞʣʠʚʽʩʪʴ ʦʧʘʣʶʚʘʪʠ 

ʢʦʤʧʣʝʢʩ ʚʟʠʤʢʫ ʩʚʦʾʤʠ ʞ ʚʽʜʭʦʜʘʤʠ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ɹʦʡʢʦ ɺ. ʉ., ʏʝʨʚʦʪʢʽʥʘ ʆ. ʆ. ɸʥʘʣʽʟ ʧʦʟʠʪʠʚʥʠʭ ʘʩʧʝʢʪʽʚ 

ʧʨʝʩʫʚʘʥʥʷ ï ʛʨʘʥʫʣʶʚʘʥʥʷ ʢʦʨʤʽʚ // ʅʦʚʘʮʽʾ ʚ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʦʙʣʘʜʥʘʥʥʽ 

ʛʦʪʝʣʴʥʦ-ʨʝʩʪʦʨʘʥʥʠʭ, ʭʘʨʯʦʚʠʭ ʽ ʧʝʨʝʨʦʙʥʠʭ ʚʠʨʦʙʥʠʮʪʚ: ʜʨʫʛʘ 

ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʷ, 23 ʣʠʩʪʦʧʘʜʘ 2021 

ʨ. : [ʤʘʪʝʨʽʘʣʠ ʢʦʥʬʝʨʝʥʮʽʾ] / ʧʽʜ ʟʘʛ. ʨʝʜ. ɺ.ʄ. ʂʶʨʯʝʚʘ. ï ʄʝʣʽʪʦʧʦʣʴ : 

ʊɼɸʊʋ, 2021. ʉ. 46-47. 

2. ʏʝʨʚʦʪʢʽʥʘ ʆ. ʆ., ʊʘʨʘʩʝʥʢʦ ɺ. ɻ. ɻʨʘʥʫʣʶʚʘʥʥʷ ʚʪʦʨʠʥʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ // ʅʦʚʘʮʽʾ ʚ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʦʙʣʘʜʥʘʥʥʽ ʛʦʪʝʣʴʥʦ-ʨʝʩʪʦʨʘʥʥʠʭ, ʭʘʨʯʦʚʠʭ ʽ ʧʝʨʝʨʦʙʥʠʭ ʚʠʨʦʙʥʠʮʪʚ: 

ʜʨʫʛʘ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʷ, 23 ʣʠʩʪʦʧʘʜʘ 

2021 ʨ. : [ʤʘʪʝʨʽʘʣʠ ʢʦʥʬʝʨʝʥʮʽʾ] / ʧʽʜ ʟʘʛ. ʨʝʜ. ɺ.ʄ. ʂʶʨʯʝʚʘ. ï 

ʄʝʣʽʪʦʧʦʣʴ : ʊɼɸʊʋ, 2021. ʉ. 174-175. 
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ɺɼʆʉʂʆʅɸʃɽʅʅʗ ʈɯɿɸʃʔʅʆɻʆ ʄɽʍɸʅɯɿʄʋ ɺʆɺʏʂɸ 

 

ɹʘʨʣʽʪ ɺ.ʈ. ʤʘʛʽʩʪʨ, ʢʘʬ. ʆʇʍɺ  

ʂʝʨʽʚʥʠʢ ɹʦʡʢʦ ɺ.ʉ., ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʧʨʦʚʝʜʝʥʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʦʚʯʢʘ ʰʣʷʭʦʤ ʟʤʝʥʰʝʥʥʷ 

ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ, ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ 

ʨʦʙʦʪʠ ʥʦʞʘ ʤʽʞ ʜʚʦʤʘ ʧʝʨʝ ʟʘʪʦʯʫʚʘʥʥʷʤʠ. 

 

ɺ ʜʘʥʠʡ ʯʘʩ ʚʝʜʝʪʴʩʷ ʘʢʪʠʚʥʝ ʙʫʜʽʚʥʠʮʪʚʦ ʽ ʨʝʢʦʥʩʪʨʫʢʮʽʷ 

ʧʽʜʧʨʠʻʤʩʪʚ ʧʦ ʚʠʨʦʙʥʠʮʪʚʫ ʤôʷʩʥʦʾ ʩʠʨʦʚʠʥʠ. ʉʚʠʥʘʨʩʪʚʦ, ʷʢ ʛʘʣʫʟʴ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʙʝʟʧʝʯʫʻ ʥʘʩʝʣʝʥʥʷ ʮʽʥʥʠʤʠ 

ʧʨʦʜʫʢʪʘʤʠ ʭʘʨʯʫʚʘʥʥʷ ʽ ʥʘʨʘʟʽ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʚ ʘʛʨʘʨʥʦʤʫ ʙʽʟʥʝʩʽ. ʎʝ ʩʧʨʠʷʻ ʟʘʣʫʯʝʥʥʶ ʽʥʚʝʩʪʠʮʽʡ ʚ 

ʨʝʢʦʥʩʪʨʫʢʮʽʻʶ ʬʝʨʤ, ʤʦʜʝʨʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʩʚʠʥʠʥʠ. 

ʄʝʪʦʶ ʨʦʟʨʦʙʢʠ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʦʚʯʢʘ ʻ ʦʪʨʠʤʘʥʥʷ ʥʦʚʦʛʦ 

ʪʝʭʥʽʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ï ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ, ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʨʦʙʦʪʠ ʥʦʞʘ ʤʽʞ ʜʚʦʤʘ ʧʝʨʝ 

ʟʘʪʦʯʫʚʘʥʥʷʤʠ. ɼʣʷ ʮʴʦʛʦ ʨʦʟʨʦʙʣʝʥʘ ʥʦʚʘ ʨʝʰʽʪʢʘ ʨʽʞʫʯʦʛʦ ʤʝʭʘʥʽʟʤʫ 

ʚʦʚʯʢʘ. 

ʇʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʚʠʨʽʰʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʨʽʟʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʚʦʚʯʢʘ, 

ʱʦ ʤʽʩʪʠʪʴ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʢʦʨʧʫʩʽ, ʥʘʙʽʨ ʨʝʰʽʪʦʢ ʽʟ ʮʝʥʪʨʘʣʴʥʠʤ ʦʪʚʦʨʦʤ 

ʪʘ ʥʘʩʢʨʽʟʥʠʤʠ ʨʽʟʘʣʴʥʠʤʠ ʦʪʚʦʨʘʤʠ, ʷʢʽ ʚʠʢʦʥʘʥʽ ʫ ʚʠʛʣʷʜʽ ʷʢ ʤʽʥʽʤʫʤ 

ʜʚʦʭ ʢʽʣʝʮʴ ʪʘ ʙʘʛʘʪʦʣʝʟʦʚʠʭ ʥʦʞʽʚ, ʟʛʽʜʥʦ ʨʦʟʨʦʙʢʠ, ʤʽʞ ʮʝʥʪʨʘʣʴʥʠʤ 

ʦʪʚʦʨʦʤ ʪʘ ʧʝʨʰʠʤ ʢʽʣʴʮʝʤ ʥʘʩʢʨʽʟʥʠʭ ʨʽʟʘʣʴʥʠʭ ʦʪʚʦʨʽʚ ʚʠʢʦʥʘʥʽ 

ʟʘʛʣʠʙʣʝʥʥʷ, ʷʢʽ ʪʘʢʦʞ ʟôʻʜʥʫʶʪʴ ʧʦʧʘʨʥʦ, ʫ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʣʝʟʘ ʥʦʞʘ, 

ʥʘʩʢʨʽʟʥʽ ʨʽʟʘʣʴʥʽ ʦʪʚʦʨʠ ʦʙʦʭ ʢʽʣʝʮʴ, ʧʨʠʯʦʤʫ ʚʽʩʴ ʩʠʤʝʪʨʽʾ ʨʦʙʦʯʦʛʦ 

ʪʦʨʮʷ ʢʦʞʥʦʛʦ ʥʘʩʢʨʽʟʥʦʛʦ ʨʽʟʘʣʴʥʦʛʦ ʦʪʚʦʨʫ ʧʝʨʰʦʛʦ ʢʽʣʴʮʷ ʥʘʭʠʣʝʥʘ ʫ 

ʙʽʢ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʚʦʨʫ, ʘ ʚʽʩʴ ʩʠʤʝʪʨʽʾ ʨʦʙʦʯʦʛʦ ʪʦʨʮʷ ʢʦʞʥʦʛʦ 

ʥʘʩʢʨʽʟʥʦʛʦ ʨʽʟʘʣʴʥʦʛʦ ʦʪʚʦʨʫ ʜʨʫʛʦʛʦ ʢʽʣʴʮʷ ï ʫ ʙʽʢ ʚʽʩʽ ʩʠʤʝʪʨʽʾ ʦʪʚʦʨʽʚ 

ʧʝʨʰʦʛʦ ʢʽʣʴʮʷ. ʉʫʪʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʧʦʷʩʥʶʻʪʴʩʷ ʨʠʩʫʥʢʦʤ 1. 

ʈʽʟʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʚʦʚʯʢʘ ʚʢʣʶʯʘʻ ʢʦʨʧʫʩ 1, ʨʝʰʽʪʢʠ 2, ʥʦʞʽ 3 ʪʘ 

ʧʨʠʚʽʜʥʠʡ ʚʘʣ 4. ʈʝʰʽʪʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʠʩʢʫ 5, ʱʦ ʤʘʻ ʮʝʥʪʨʘʣʴʥʠʡ 

ʮʠʣʽʥʜʨʠʯʥʠʡ ʦʪʚʽʨ ʪʘ ʥʘʩʢʨʽʟʥʽ ʪʦʨʮʝʚʽ ʦʪʚʦʨʠ 6. ʄʽʞ ʪʦʨʮʝʚʠʤʠ 

ʦʪʚʦʨʘʤʠ 6 ʨʦʟʪʘʰʦʚʘʥʽ ʟʘʛʣʠʙʣʝʥʥʷ 7, ʷʢʽ ʤʘʶʪʴ ʬʦʨʤʫ ʢʦʥʫʩʘ ʽʟ ʚʽʩʩʶ, 

ʱʦ ʫ ʥʘʧʨʷʤʢʫ ʦʙʝʨʪʘʥʥʷ ʥʦʞʘ ʫʪʚʦʨʶʻ ʽʟ ʧʦʚʝʨʭʥʝʶ ʪʦʨʮʶ ʜʠʩʢʫ 5 

ʛʦʩʪʨʠʡ ʢʫʪ. 

ɿʘʛʣʠʙʣʝʥʥʷ ʚʠʢʦʥʘʥʝ ʧʦ ʫʩʽʡ ʨʦʙʦʯʽʡ ʧʦʚʝʨʭʥʽ ʪʦʨʮʶ ʜʠʩʢʫ 5, 

ʧʨʠʯʦʤʫ ʛʨʘʥʠʯʥʽ ʟʘʛʣʠʙʣʝʥʥʷ ʟʥʘʭʦʜʷʪʴʩʷ ʚʽʜ ʢʨʦʤʦʢ ʥʘʩʢʨʽʟʥʠʭ 

ʪʦʨʮʝʚʠʭ ʦʪʚʦʨʽʚ 6 ʥʘ ʚʽʜʩʪʘʥʽ, ʱʦ ʛʘʨʘʥʪʫʻ ʥʝʜʦʧʫʩʪʠʤʝ ʚʠʢʨʠʰʫʚʘʥʥʷ 



 124 

ʤʘʪʝʨʽʘʣʫ ʜʠʩʢʫ 5 ʥʘʚʢʦʣʦ ʥʘʩʢʨʽʟʥʠʭ ʪʦʨʮʝʚʠʭ ʦʪʚʦʨʽʚ 6. 

 
 

ʈʠʩʫʥʦʢ 1 ï ʘ) ʈʽʟʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʚʦʚʯʢʘ; ʙ) ʨʝʰʽʪʢʘ. 

 

ʈʽʟʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʚʦʚʯʢʘ ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʄʘʪʝʨʽʘʣ, ʱʦ 

ʧʦʜʨʽʙʥʶʻʪʴʩʷ, ʧʦʜʘʻʪʴʩʷ ʰʥʝʢʦʤ ʧʨʠʩʪʨʦʶ ʜʦ ʨʽʟʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʽʻʶ ʘʙʦ ʜʝʢʽʣʴʢʘ ʨʝʰʽʪʦʢ 2 ʪʘ ʚʽʜʧʦʚʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʦʞʽʚ 

3. ɿʘʚʜʷʢʠ ʦʙʝʨʪʘʥʥʶ ʰʥʝʢʫ ʤʘʪʝʨʽʘʣ, ʱʦ ʧʦʜʨʽʙʥʶʻʪʴʩʷ, ʧʨʦʰʪʦʚʭʫʻʪʴʩʷ 

ʫ ʥʘʩʢʨʽʟʥʽ ʪʦʨʮʝʚʽ ʦʪʚʦʨʠ 6 ʪʘ ʨʦʟʨʽʟʥʷʻʪʴʩʷ ʥʦʞʝʤ 3, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ. 

ʈʽʟʘʥʥʷ ʥʦʞʝʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʽʣʴʢʠ ʟʘ ʫʤʦʚʠ ʥʘʷʚʥʦʩʪʽ ʥʘʣʝʞʥʦʾ ʩʠʣʠ 

ʧʨʠʪʠʩʢʘʥʥʷ ʥʦʞʘ 3 ʜʦ ʨʝʰʽʪʢʠ 2, ʱʦ ʦʙʫʤʦʚʣʶʻ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʟʦʨʫ ʤʽʞ 

ʨʽʟʘʣʴʥʦʶ ʢʨʦʤʢʦʶ ʥʦʞʘ ʪʘ ʪʦʨʮʝʚʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʥʘʩʢʨʽʟʥʠʭ ʪʦʨʮʝʚʠʭ 

ʦʪʚʦʨʽʚ 6. ʅʝʜʦʨʽʟʘʥʽ ʯʘʩʪʢʠ ʤʘʪʝʨʽʘʣʫ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʫ ʥʘʧʨʷʤʢʫ ʨʫʭʫ 

ʣʝʟʘ ʥʦʞʘ ʧʦ ʟʘʛʣʠʙʣʝʥʥʷʤ 7 ʡ ʧʦʜʨʽʙʥʶʻʪʴʩʷ ʛʦʩʪʨʠʤʠ ʢʨʦʤʢʘʤʠ 

ʥʘʩʢʨʽʟʥʠʭ ʨʽʟʘʣʴʥʠʭ ʦʪʚʦʨʽʚ 6 ʜʨʫʛʦʛʦ ʢʽʣʴʮʷ ʪʦ ʧʨʦʜʘʚʣʶʻʪʴʩʷ ʢʨʽʟʴ ʥʠʭ, 

ʱʦ ʩʧʨʠʷʻ ʩʘʤʦʦʯʠʱʝʥʥʶ ʨʝʰʽʪʢʠ ʪʘ ʟʥʠʞʫʻ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʧʨʦʮʝʩʫ. 

ɺʠʩʥʦʚʦʢ: ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʦʙʢʠ ʥʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʨʝʰʽʪʢʠ ʙʫʣʦ 

ʦʪʨʠʤʘʥʦ ʪʝʭʥʽʯʥʠʡ ʨʝʟʫʣʴʪʘʪ: ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʨʽʟʘʥʥʷ ʪʘ ʟʤʝʥʰʝʥʥʷ 

ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ ʩʪʨʦʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʥʦʞʘ ʡ ʨʝʰʽʪʢʠ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

 

1. ʇʝʣʝʝʚ ɸ.ɯ. ʊʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʤôʷʩʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ / ɸ.ɯ ʇʝʣʝ. ï ʄ,: ʇʽʱ. ʇʨʦʤ.-ʩʪʴ, 1971. ï 519 ʩ. 

2. ʄʘʰʠʥʠ ʪʘ ʘʧʘʨʘʪʠ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ / ʉ.ʊ. ɸʥʪʠʧʦʚ, ɯ.ʊ. 
ʂʨʝʪʦʚ, ɸ.ʅ. ʆʩʪʨʠʢʦʚ, ɺ.ɸ. ʇʘʥʬʽʣʦʚ. ï ʄ.: ɺʠʱʘ ʰʢ., 2001. ï 864 ʩ. 

3. ɾʘʨʠʥʦʚ ɸ.ɯ. ʂʦʨʦʪʢʽ ʢʫʨʩʠ ʟ ʦʩʥʦʚ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʨʦʙʢʠ 

ʤôʷʩʘ. ʂʫʨʩ 1 ʝʤʫʣʴʛʦʚʘʥʠʭ ʪʘ ʛʨʫʙʦ ʧʦʜʨʽʙʥʝʥʥʠʭ ʧʨʦʜʫʢʪʽʚ. ɸ.ɯ. 

ɾʘʨʽʥʦʚ. ï ʄ.: 1994. ï 154 ʩ. 
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ɺʀʈʆɹʅʀʎʊɺɸ ʊɯʉʊɸ ɼʃʗ ʍʃɯɹʆɹʋʃʆʏʅʀʍ ɺʀʈʆɹɯɺ 
 

ʂʦʣʻʩʥʽʢ ʆ.ʇ, 21ʄɹɻʄ 

ʂʝʨʽʚʥʠʢ ʇʘʣʷʥʠʯʢʘ ʅ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙ'ʻʤʥʦ-ʛʚʠʥʪʦʚʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ 

ʜʣʷ ʟʘʤʽʩʫ ʪʽʩʪʘ ʟʤʝʥʰʫʻ ʯʘʩ ʜʘʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

 

 ʆʩʥʦʚʥʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʦʧʝʨʘʮʽʻʶ, ʱʦ ʚʠʟʥʘʯʘʻ ʧʨʦʮʝʩʠ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ, ʻ ʟʘʤʽʩ ʪʽʩʪʘ. ɼʘʥʘ 

ʪʝʭʥʦʣʦʛʽʯʥʘ ʨʦʙʦʯʘ ʦʧʝʨʘʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʽʩʪʦʤʽʩʠʣʴʥʠʭ ʤʘʰʠʥ, ʷʢʽ ʙʝʟʧʝʨʝʨʚʥʦ ʚʜʦʩʢʦʥʘʣʶʶʪʴʩʷ ʽ 

ʤʦʜʝʨʥʽʟʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʥʘʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʩʪʚʦʨʠʪʠ ʪʝʦʨʝʪʠʯʥʫ ʙʘʟʫ ʧʨʦʮʝʩʫ ʟʘʤʽʩʫ, ʦʙˇʨʫʥʪʫʚʘʪʠ ʢʦʥʩʪʨʫʢʮʽʶ 

ʥʦʚʠʭ ʪʽʩʪʦʤʽʩʠʣʴʥʠʭ ʤʘʰʠʥ ʽ ʦʨʛʘʥʽʟʫʚʘʪʠ ʾʭ ʩʝʨʽʡʥʠʡ ʚʠʧʫʩʢ [1]. 

ʅʘ ʧʽʜʩʪʘʚʽ ʪʝʦʨʝʪʠʯʥʠʭ ʧʝʨʝʜʫʤʦʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʚʠʱʝʥʥʷ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʽʩʪʘ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʦʙ'ʻʤʥʦ-ʛʚʠʥʪʦʚʠʡ ʩʧʦʩʽʙ ʚʧʣʠʚʫ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʥʘ ʤʘʩʫ, ʱʦ 

ʟʘʤʽʰʫʻʪʴʩʷ. ʈʦʙʦʯʘ ʩʭʝʤʘ ʪʽʩʪʦʤʽʩʠʣʴʥʦʛʦ ʦʨʛʘʥʫ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1. 

 
ʈʠʩʫʥʦʢ 1 ï ʈʦʙʦʯʘ ʩʭʝʤʘ ʪʽʩʪʦʤʽʩʠʣʴʥʦʛʦ ʦʨʛʘʥʫ. 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʙʘʣʘʥʩʫ ʚʠʪʨʘʯʝʥʦʾ ʝʥʝʨʛʽʾ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʟʘʤʽʩʫ 

ʪʽʩʪʘ ʟ ʦʙʝʨʪʘʣʴʥʠʤ ʨʫʭʦʤ ʤʽʩʠʣʴʥʦʾ ʣʦʧʘʪʽ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷ 

ʦʙˇʨʫʥʪʦʚʘʥʝ ʚ ʨʦʙʦʪʘʭ ɯ.ʄ. ʃʠʪʦʚʯʝʥʢʦ [2]: 

1 2 3 4
ɸ ɸ ɸ ɸ ɸ ,= + + +     (1) 
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ʜʝ ɸ - ʨʦʙʦʪʘ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʦʜʠʥ ʮʠʢʣ ʤʽʩʠʣʴʥʦʾ ʣʦʧʘʪʽ, 

ɼʞ/ʦʙ; 

     ɸ1 - ʨʦʙʦʪʘ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʟʘʤʽʰʫʚʘʥʥʷ ʤʘʩʠ, ɼʞ/ʦʙ; 

     ɸ2 - ʨʦʙʦʪʘ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʣʦʧʘʪ, ɼʞ/ʦʙ; 

     ɸ3 - ʨʦʙʦʪʘ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʥʘʛʨʽʚʘʥʥʷ ʪʽʩʪʘ ʽ ʤʝʪʘʣʝʚʠʭ 

ʯʘʩʪʠʥ ʤʘʰʠʥʠ, ʱʦ ʩʪʠʢʘʶʪʴʩʷ ʟ ʥʠʤ ɼʞ/ʦʙ; 

     ɸ4 - ʨʦʙʦʪʘ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʟʤʽʥʫ ʩʪʨʫʢʪʫʨʠ ʪʽʩʪʘ, ɼʞ/ʦʙ. 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʽʩʪʦʤʽʩʠʣʴʥʠʭ ʤʘʰʠʥ ʟ ʦʙ'ʻʤʥʦ-ʛʚʠʥʪʦʚʠʤ 

ʩʧʦʩʦʙʦʤ ʟʘʤʽʩʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘʤʽʰʫʚʘʥʥʷ 

ʪʽʩʪʘ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʩʦʪʫ ʨʦʙʦʯʦʾ ʟʦʥʠ ʜʦʜʘʪʢʦʚʦʶ ʨʝʟʝʨʚʥʦʶ 

ʚʠʩʦʪʦʶ hp, ʨʽʚʥʦʶ: 

p min
h H h ,= -       (2) 

ɺʚʝʜʝʥʥʷ ʚ ʢʦʥʩʪʨʫʢʮʽʶ ʜʦʜʘʪʢʦʚʦʾ ʨʝʟʝʨʚʥʦʾ ʚʠʩʦʪʠ hp ʟʙʽʣʴʰʫʻ 

ʦʙʩʷʛ ʜʽʞʠ ʥʘ ʚʝʣʠʯʠʥʫ Vp, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
2

p
V R H ,p=       (3) 

ʜʝ R - ʨʘʜʽʫʩ ʦʩʥʦʚʠ ʧʨʦʝʢʪʦʚʘʥʦʾ ʜʽʞʠ, ʤ; 

    H ï ʚʠʩʦʪʘ ʜʽʞʽ, ʤ;  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙ'ʻʤʥʦ-ʛʚʠʥʪʦʚʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ 

ʜʣʷ ʟʘʤʽʩʫ ʪʽʩʪʘ ʟʤʝʥʰʫʻ ʯʘʩ ʟʘʤʽʩʫ ʥʘ 33% ʜʣʷ ʧʰʝʥʠʯʥʦʛʦ ʪʘ 40% ʜʣʷ 

ʞʠʪʥʴʦʛʦ ʪʽʩʪʘ, ʧʨʠ ʮʴʦʤʫ ʪʝʤʧʝʨʘʪʫʨʘ ʪʽʩʪʘ ʚ ʧʨʦʮʝʩʽ ʟʘʤʽʩʫ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʥʘ 9,4% ʜʣʷ ʧʰʝʥʠʯʥʦʛʦ ʪʘ 9,7% ʜʣʷ ʞʠʪʥʴʦʛʦ ʪʽʩʪʘ. ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ 

ʧʨʦʮʝʩʫ ʟʘʤʽʩʫ ʪʽʩʪʘ ʧʦʢʘʟʘʣʘ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʯʘʩʫ ʚʽʜʣʝʞʝʥʥʷ 

ʥʘ 12% ʜʣʷ ʧʰʝʥʠʯʥʦʛʦ ʪʘ ʞʠʪʥʴʦʛʦ ʪʽʩʪʘ. ʏʘʩ ʚʠʩʪʦʶʚʘʥʥʷ ʪʝʩʪʦʚʠʭ 

ʟʘʛʦʪʦʚʦʢ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 13% ʜʣʷ ʧʰʝʥʠʯʥʦʛʦ ʪʘ 10% ʞʠʪʥʴʦʛʦ ʪʽʩʪʘ. 

ʇʠʪʦʤʠʡ ʦʙʩʷʛ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 9,9 % ʜʣʷ ʧʰʝʥʠʯʥʦʛʦ ʪʘ 

ʞʠʪʥʴʦʛʦ ʭʣʽʙʘ. ʇʦʨʠʩʪʽʩʪʴ ʥʘʙʫʚʘʻ ʨʦʟʚʠʥʝʥʦʾ ʩʪʨʫʢʪʫʨʠ ʙʝʟ ʫʱʽʣʴʥʝʥʴ ʽ 

ʧʦʨʦʞʥʝʯ ʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 5,1% ʜʣʷ ʧʰʝʥʠʯʥʦʛʦ ʪʘ ʞʠʪʥʴʦʛʦ ʭʣʽʙʘ. 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʘʧʘʪʝʥʪʦʚʘʥʠʭ ʩʧʦʩʦʙʽʚ ʟʘʤʽʩʫ ʪʽʩʪʘ ʽ 

ʢʦʥʩʪʨʫʢʮʽʡ ʪʽʩʪʦʤʽʩʠʣʴʥʠʭ ʤʘʰʠʥ ʧʦʢʘʟʘʚ, ʱʦ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʧʨʦʮʝʩʫ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʽʩʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦ ʪʘ ʪʝʭʥʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙ'ʻʤʥʦ-ʛʚʠʥʪʦʚʦʛʦ ʩʧʦʩʦʙʫ ʟʘʤʽʩʫ ʪʽʩʪʘ [2]. 

 

ʃʽʪʝʨʘʪʫʨʘ: 
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ʊɽʍʅʆʃʆɻɯʗ ʉʋʍʆɻʆ ɻʈɸʅʋʃʖɺɸʅʅʗ ʂʆʈʄɯɺ 

 

ʂʨʩ̒ʪʦʚ ɺ.ɻ., 41ɻʄ 

ʏʝʨʚʦʪʢʽʥʘ ʆ.ʆ. ʘʩʠʩʪʝʥʪ 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʉʫʭʝ ʛʨʘʥʫʣʶʚʘʥʥʷ ʢʦʤʙʽʢʦʨʤʫ ï ʥʘʡʧʦʰʠʨʝʥʽʰʠʡ 

ʩʧʦʩʽʙ ʚʠʨʦʙʥʠʮʪʚʘ ʛʨʘʥʫʣʴʦʚʘʥʠʭ ʢʦʨʤʽʚ. 

 

ɼʣʷ ʧʦʯʘʪʢʫ ʽ ʧʨʠ ʩʫʭʽʡ ʽ ʚʦʣʦʛʽʡ ʛʨʘʥʫʣʷʮʽʾ ʥʝʦʙʭʽʜʥʦ ʧʽʜʛʦʪʫʚʘʪʠ 

ʢʦʨʤʦʩʫʤʽʰ. ɺʩʽ ʽʥʛʨʝʜʽʻʥʪʠ ʧʦʜʨʽʙʥʶʶʪʴʩʷ ʥʘ ʜʨʦʙʘʨʢʘʭ ʜʦ ʬʨʘʢʮʽʾ ʜʦ 3 

ʤʤ, ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʩʝʧʘʨʘʪʦʨ ʤʝʪʘʣʝʚʠʭ ʯʘʩʪʠʥʦʢ ʽ ʧʝʨʝʭʦʜʷʪʴ ʫ 

ʟʤʽʰʫʚʘʯ ʢʦʨʤʽʚ. ʊʘʤ ʤʘʩʘ ʜʦʚʦʜʠʪʴʩʷ ʜʦ ʚʠʩʦʢʦʾ ʦʜʥʦʨʽʜʥʦʩʪʽ ʽ, ʛʦʪʦʚʘ, 

ʧʦʜʘʻʪʴʩʷ ʜʦʟʘʪʦʨʦʤ ʫ ʙʫʥʢʝʨ ʧʨʠʡʤʘʥʥʷ ʛʨʘʥʫʣʷʪʦʨʘ. 

ɼʘʣʽ ʨʦʟʛʣʷʥʝʤʦ ʧʨʦʮʝʩ ʩʫʭʦʾ ʛʨʘʥʫʣʷʮʽʾ ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ ʧʨʝʩ-

ʛʨʘʥʫʣʷʪʦʨʽ ʆɻʄ. 

ɿ ʧʨʠʡʤʘʣʴʥʦʛʦ ʙʫʥʢʝʨʘ ʰʥʝʢʦʚʠʤ ʞʠʚʠʣʴʥʠʢʦʤ ʤʘʩʘ ʧʦʜʘʻʪʴʩʷ ʜʦ 

ʟʤʽʰʫʚʘʯʘ. ʋ ʥʴʦʤʫ ʚʩʪʘʥʦʚʣʝʥʽ ʬʦʨʩʫʥʢʠ ʜʣʷ ʧʦʜʘʯʽ ʩʫʭʦʾ ʧʘʨʠ ʽʟ 

ʟʦʚʥʽʰʥʴʦʛʦ ʧʘʨʦʛʝʥʝʨʘʪʦʨʘ. ʇʽʩʣʷ ʧʨʦʧʘʨʶʚʘʥʥʷ ʚ ʟʤʽʰʫʚʘʯʽ ʢʦʨʤ 

ʥʘʜʭʦʜʠʪʴ ʫ ʧʨʝʩʫʚʘʣʴʥʫ ʢʘʤʝʨʫ, ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʷʢʦʾ ʻ ʢʽʣʴʮʝʚʘ 

ʤʘʪʨʠʮʷ ʪʘ ʧʨʝʩ-ʚʘʣʴʮʽ (ʘʙʦ ʨʦʣʠʢʠ). ʄʘʪʨʠʮʷ ʰʚʠʜʢʦ ʦʙʝʨʪʘʻʪʴʩʷ, ʩʫʤʽʰ 

ʧʦʪʨʘʧʣʷʻ ʚ ʢʣʠʥ ʤʽʞ ʾʾ ʧʦʚʝʨʭʥʝʶ ʽ ʨʦʣʠʢʘʤʠ, ʱʦ ʧʨʦʢʦʯʫʶʪʴʩʷ, 

ʩʪʚʦʨʶʻʪʴʩʷ ʪʠʩʢ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ ʤʘʩʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʦʪʚʦʨʠ ʤʘʪʨʠʮʽ. 

ɻʨʘʥʫʣʠ ʚʠʭʦʜʷʪʴ ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʦʙʨʽʟʘʶʪʴʩʷ ʩʪʘʪʠʯʥʠʤʠ ʥʦʞʘʤʠ, 

ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʥʘʚʢʦʣʦ ʢʘʤʝʨʠ, ʽ ʦʧʘʜʘʶʪʴ ʥʘ ʢʦʥʚʝʻʨ. ɺʽʥ ʧʝʨʝʥʦʩʠʪʴ 

ʧʨʦʜʫʢʪ ʫ ʢʦʣʦʥʫ ʦʭʦʣʦʜʞʝʥʥʷ, ʧʨʦʩʽʶʶʪʴʩʷ ʚʽʜ ʜʨʽʙʥʠʭ ʯʘʩʪʠʥʦʢ ʽ ʜʘʣʽ 

ʡʜʫʪʴ ʥʘ ʬʘʩʦʚʢʫ. ʋ ʬʦʨʤʫʚʘʥʥʽ ʛʨʘʥʫʣ ʚʘʞʣʠʚʘ ʧʦʧʝʨʝʜʥʷ ʧʽʜʛʦʪʦʚʢʘ 

ʩʫʤʽʰʽ. ɰʾ ʤʝʪʘ ï ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʂʂɼ ʧʨʝʩ-ʛʨʘʥʫʣʷʪʦʨʘ, 

ʟʥʠʟʠʪʠ ʪʝʨʪʷ ʫ ʬʽʣʴʻʨʘʭ ʤʘʪʨʠʮʽ, ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ. ʊʘʢʦʞ 

ʦʙʨʦʙʢʘ ʟʙʽʣʴʰʫʻ ʤʽʮʥʽʩʪʴ ʛʨʘʥʫʣ ʢʦʤʙʽʢʦʨʤʫ. 

ʅʘʡʜʽʻʚʽʰʠʡ ʤʝʪʦʜ ʦʙʨʦʙʢʠ ʩʫʤʽʰʽ ï ʦʙʨʦʙʢʘ ʾʾ ʛʘʨʷʯʦʶ ʧʘʨʦʶ ʧʽʜ 

ʪʠʩʢʦʤ 0,2-0,4 ʤʇʘ ʫ ʟʤʽʰʫʚʘʯʽ ʛʨʘʥʫʣʷʪʦʨʘ. ʉʫʤʽʰ ʜʦʚʦʜʠʪʴʩʷ ʜʦ 

ʚʦʣʦʛʦʩʪʽ 15-16% ʽ ʪʝʤʧʝʨʘʪʫʨʠ 75-80 Á ʉ, ʪʘʢʠʤ ʯʠʥʦʤ ʚʦʥʘ ʩʪʘʻ 

ʧʣʘʩʪʠʯʥʽʰʝ. ʇʨʦʮʝʜʫʨʘ ʜʝʱʦ ʟʤʽʥʶʻ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʨʤʫ: ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʜʝʥʘʪʫʨʘʮʽʷ ʙʽʣʢʽʚ, ʜʝʢʩʪʨʠʥʽʟʘʮʽʷ ʪʘ ʢʣʝʡʩʪʝʨʠʟʘʮʽʷ ʢʨʦʭʤʘʣʶ. 

ɼʨʫʛʠʡ ʩʧʦʩʽʙ ï ʚʚʝʜʝʥʥʷ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ. ɿʘʟʚʠʯʘʡ ʮʝ ʨʽʜʢʽ 

ʨʝʯʦʚʠʥʠ ï ʞʠʨ, ʛʽʜʨʦʣ, ʤʝʣʷʩʘ, ʘ ʪʘʢʦʞ ʩʠʧʫʯʽ ʙʝʥʪʦʥʽʪʠ. ɺʦʥʠ ʥʝ ʪʽʣʴʢʠ 

ʨʦʙʣʷʪʴ ʤʘʩʫ ʧʣʘʩʪʠʯʥʽʰʦʶ, ʘ ʡ ʟʙʘʛʘʯʫʶʪʴ ʾʾ ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. 

ʆʙ'ʻʤ ʩʧʦʣʫʯʥʠʭ ʨʝʯʦʚʠʥ ʩʪʘʥʦʚʠʪʴ ʜʦ 3% ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ. 

ɼʦʜʘʚʘʥʥʷ ʩʧʦʣʫʯʥʠʭ ʨʝʯʦʚʠʥ ʤʦʞʝ ʟʘʤʽʥʠʪʠ ʧʨʦʧʘʨʶʚʘʥʥʷ, ʘʣʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʦʭ ʤʝʪʦʜʽʚ ʜʘʻ ʥʘʡʢʨʘʱʠʡ ʨʝʟʫʣʴʪʘʪ. 
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ɺʦʣʦʛʠʡ ʚʠʜ ʛʨʘʥʫʣʶʚʘʥʥʷ ʤʝʥʰ ʧʦʰʠʨʝʥʠʡ ʽ ʙʽʣʴʰ ʜʦʨʦʛʠʡ 

ʧʦʨʽʚʥʷʥʦ ʽʟ ʩʫʭʠʤ. ɿʘʟʚʠʯʘʡ ʚʽʥ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʢʦʨʤʫ ʜʣʷ ʨʠʙ. ɺʦʥʠ 

ʟʛʦʜʦʚʫʶʪʴʩʷ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʪʦʤʫ ʛʨʘʥʫʣʠ ʥʝ ʧʦʚʠʥʥʽ ʰʚʠʜʢʦ 

ʨʦʟʤʦʢʘʪʠ ʪʘ ʨʦʟʧʘʜʘʪʠʩʷ, ʱʦʙ ʨʠʙʘ ʚʩʪʠʛʣʘ ʟ'ʾʩʪʠ ʾʭ ʮʽʣʠʤʠ [2]. 

ʊʝʭʥʦʣʦʛʽʷ ʚʦʣʦʛʦʛʦ ʛʨʘʥʫʣʶʚʘʥʥʷ ʢʦʨʤʽʚ ʤʘʻ ʩʭʦʞʫ ʩʭʝʤʫ, ʷʢʘ 

ʜʦʧʦʚʥʶʻʪʴʩʷ ʦʜʥʠʤ ʝʪʘʧʦʤ ï ʧʨʦʩʫʰʫʚʘʥʥʷʤ. 

ʊʘʢ ʩʘʤʦ, ʷʢ ʽ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʤʝʪʦʜʽ, ʩʠʨʦʚʠʥʘ ʧʦʜʨʽʙʥʶʻʪʴʩʷ ʥʘ 

ʜʨʦʙʘʨʢʘʭ ʜʦ ʜʨʽʙʥʦʾ ʬʨʘʢʮʽʾ, ʟʤʽʰʫʻʪʴʩʷ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʘʙʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʟʤʽʰʫʚʘʯʽ. 

ʇʽʩʣʷ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʧʨʝʩ-ʛʨʘʥʫʣʷʪʦʨ ʜʣʷ ʚʦʣʦʛʦʛʦ ʛʨʘʥʫʣʶʚʘʥʥʷ 

ʤʠ ʙʘʯʠʤʦ ʧʝʨʰʫ ʚʽʜʤʽʥʥʽʩʪʴ: ʟʘʤʽʩʪʴ ʧʨʦʧʘʨʶʚʘʥʥʷ ʚ ʟʤʽʰʫʚʘʯʽ ʜʦʜʘʻʪʴʩʷ 

ʤʘʩʘ ʛʘʨʷʯʘ ʚʦʜʘ 70-80 Áʉ, ʽ ʚʦʣʦʛʽʩʪʴ ʩʫʤʽʰʽ ʜʦʚʦʜʠʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʜʦ 

35%. ʊʘʢʠʤ ʯʠʥʦʤ ʟʙʽʣʴʰʫʻʪʴʩʷ ʦʙ'ʻʤʥʘ ʤʘʩʘ ʪʘ ʱʽʣʴʥʽʩʪʴ ʧʨʦʜʫʢʪʫ. 

ʇʨʝʩʫʚʘʥʥʷ ʧʨʦʭʦʜʠʪʴ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʩʫʭʠʤ ʩʧʦʩʦʙʦʤ, ʧʨʦʪʝ ʦʧʽʨ 

ʨʦʟʚʝʜʝʥʦʶ ʚʦʜʦʶ ʢʦʨʤʦʩʫʤʽʰʽ ʚ ʤʘʪʨʠʮʽ ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ. 

ʇʽʩʣʷ ʚʠʭʦʜʫ ʟ ʤʘʪʨʠʮʽ ʛʨʘʥʫʣʷʪ ʚʽʜʧʨʘʚʣʷʻʪʴʩʷ ʥʝ ʥʘ ʘʚʪʦʤʘʪʠʯʥʝ 

ʦʭʦʣʦʜʞʝʥʥʷ, ʘ ʥʘ ʧʨʦʩʫʰʫʚʘʥʥʷ ʥʘ ʢʘʣʦʨʠʬʝʨʥʠʭ ʩʫʰʘʨʢʘʭ. ʉʫʰʽʥʥʷ 

ʚʝʜʝʪʴʩʷ ʧʨʦʜʫʚʘʥʥʷʤ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 100-110Áʉ. ɻʨʘʥʫʣʠ ʩʫʰʘʪʴʩʷ 

ʰʚʠʜʢʦ, ʽ ʥʘʛʨʽʚʘʥʥʷ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ɻʨʘʥʫʣʶʚʘʥʥʷ ʚʦʣʦʛʠʤ ʩʧʦʩʦʙʦʤ ʥʝʩʝ ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ, ʦʜʥʘʢ, 

ʷʢʽʩʪʴ ʧʨʦʜʫʢʪʫ ʧʨʠ ʮʴʦʤʫ ʚʠʛʨʘʻ. ɼʦʜʘʚʘʥʥʷ ʚʦʜʠ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ 

ʧʨʦʜʫʢʪ ʟ ʨʽʟʥʠʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ: ʥʘʧʨʠʢʣʘʜ, ʛʨʘʥʫʣʠ 

ʰʚʠʜʢʦ ʽ ʧʦʚʽʣʴʥʦ ʫ ʚʦʜʽ. ʊʘʢʽ ʢʦʨʤʠ ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ ʨʽʟʥʠʭ ʪʠʧʽʚ ʨʠʙ, 

ʟʘʣʝʞʥʦ ʚʽʜ ʩʚʦʾʭ ʩʧʦʩʦʙʫ ʞʠʪʪʷ. ʊʘʢʦʞ ʜʦʜʘʚʘʥʥʷ ʚʦʜʠ ʧʽʜ ʯʘʩ 

ʧʨʝʩʫʚʘʥʥʷ ʢʦʨʤʫ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜʛʦʜʽʚʣʽ ʥʘ 20%, ʱʦ ʙʫʣʦ 

ʜʦʚʝʜʝʥʦ ʥʘ ʜʦʩʣʽʜʘʭ. ʇʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʣʽʥʽʾ ʚʦʣʦʛʦʛʦ ʛʨʘʥʫʣʶʚʘʥʥʷ 

ʥʝʚʠʩʦʢʘ ï ʜʦ 500 ʢʛ/ʛʦʜ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʏʝʨʚʦʪʢʽʥʘ ʆ.ʆ., ʊʘʨʘʩʝʥʢʦ ɺ.ɻ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚ'ʷʞʫʯʠʭ ʨʝʯʦʚʠʥ 

ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʛʨʘʥʫʣʴʦʚʘʥʠʭ ʦʚʦʯʽʚ / ʅʦʚʘʮʽʾ ʚ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʦʙʣʘʜʥʘʥʥʽ ʛʦʪʝʣʴʥʦ-ʨʝʩʪʦʨʘʥʥʠʭ, ʭʘʨʯʦʚʠʭ ʽ ʧʝʨʝʨʦʙʥʠʭ ʚʠʨʦʙʥʠʮʪʚ: 

ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʷ, 24 ʣʠʩʪʦʧʘʜʘ 2020 

ʨ. : [ʤʘʪʝʨʽʘʣʠ ʢʦʥʬʝʨʝʥʮʽʾ] / ʧʽʜ ʟʘʛ. ʨʝʜ. ɺ.ʄ. ʂʶʨʯʝʚʘ. ï ʄʝʣʽʪʦʧʦʣʴ : 

ʊɼɸʊʋ, 2020. ʉ. 161-163. 

2. ʏʝʨʚʦʪʢʽʥʘ ʆ. ʆ., ɹʦʡʢʦ ɺ. ʉ. ɺʠʨʦʙʥʠʮʪʚʦ ʢʦʨʤʽʚ ʤʝʪʦʜʦʤ 

ʝʢʩʪʨʫʜʫʚʘʥʥʷ, ʧʦʻʜʥʘʥʦʛʦ ʟ ʛʨʘʥʫʣʶʚʘʥʥʷʤ // ʅʦʚʘʮʽʾ ʚ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʦʙʣʘʜʥʘʥʥʽ ʛʦʪʝʣʴʥʦ-ʨʝʩʪʦʨʘʥʥʠʭ, ʭʘʨʯʦʚʠʭ ʽ ʧʝʨʝʨʦʙʥʠʭ ʚʠʨʦʙʥʠʮʪʚ: 

ʜʨʫʛʘ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʷ, 23 ʣʠʩʪʦʧʘʜʘ 

2021 ʨ. : [ʤʘʪʝʨʽʘʣʠ ʢʦʥʬʝʨʝʥʮʽʾ] / ʧʽʜ ʟʘʛ. ʨʝʜ. ɺ.ʄ. ʂʶʨʯʝʚʘ. ï 

ʄʝʣʽʪʦʧʦʣʴ : ʊɼɸʊʋ, 2021. ʉ. 182-183. 

 

 

http://elar.tsatu.edu.ua/handle/123456789/12474
http://elar.tsatu.edu.ua/handle/123456789/12474
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ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɯ ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆʎɽʉʋ ʅɸʉʀʏɽʅʅʗ 

ɺʆɼʀ ɼɯʆʂʉʀɼʆʄ ɺʋɻʃɽʎʖ 

 

ʄʝʭʪʽʻʚʘ ʉ. ʄ., 21 ʄɹ ɻʄ 

ʂʝʨʽʚʥʠʢ ʊʘʨʘʩʝʥʢʦ ɺ.ɻ., ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʚʠʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʽ ʩʪʫʧʽʥʴ ʾʭ ʚʧʣʠʚʫ ʥʘ 

ʧʨʦʮʝʩ ʥʘʩʠʯʝʥʥʷ ʚʦʜʠ ʜʽʦʢʩʠʜʦʤ ʚʫʛʣʝʮʶ 

 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʢʽʩʪʴ ʛʘʟʦʚʘʥʠʭ 

ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ, ʻ ʚʤʽʩʪ ʚ ʥʠʭ ʜʚʦʦʢʠʩʫ ʚʫʛʣʝʮʶ. ʅʘʧʦʾ, ʥʠʤ 

ʥʘʩʠʯʝʥʽ, ʤʘʶʪʴ ʯʫʜʦʚʠʡ ʩʤʘʢ ʪʘ ʝʬʝʢʪʠʚʥʦ ʫʛʘʤʦʚʫʶʪʴ ʩʧʨʘʛʫ. ɼʚʦʦʢʠʩ 

ʚʫʛʣʝʮʶ ʚʠʛʽʜʥʦ ʜʦʧʦʚʥʶʻ ʩʤʘʢ ʥʘʧʦʾʚ, ʧʽʜʩʠʣʶʻ ʚʠʜʽʣʝʥʥʷ ʘʨʦʤʘʪʠʯʥʠʭ 

ʨʝʯʦʚʠʥ ʽ, ʢʨʽʤ ʪʦʛʦ, ʻ ʧʨʝʢʨʘʩʥʠʤ ʢʦʥʩʝʨʚʘʥʪʦʤ, ʧʨʠʛʥʦʙʣʶʶʯʠʤ 

ʨʦʟʚʠʪʦʢ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʨʽʜʠʥʽ. ɼʣʷ ʥʘʩʠʯʝʥʥʷ ʥʘʧʦʾʚ ʟʘʟʚʠʯʘʡ 

ʚʞʠʚʘʶʪʴ ʨʽʜʢʠʡ ʜʚʦʦʢʠʩ ʚʫʛʣʝʮʶ ʽ ʧʨʦʚʦʜʷʪʴ ʮʶ ʦʧʝʨʘʮʽʶ ʚ ʩʧʝʮʽʘʣʴʥʠʭ 

ʘʧʘʨʘʪʘʭ ʩʘʪʫʨʘʪʦʨʘʭ ʪʘ ʫʩʪʘʥʦʚʢʘʭ ʩʠʥʭʨʦʥʥʦʛʦ ʟʤʽʰʫʚʘʥʥʷ.  

ʄʽʨʘ ʥʘʩʠʯʝʥʥʷ ʥʘʧʦʾʚ ʽ ʚʦʜʠ ʜʚʦʦʢʠʩʦʤ ʚʫʛʣʝʮʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ʨʦʟʯʠʥʷʪʠʩʷ ʚ ʢʦʤʧʦʥʝʥʪʘʭ ʥʘʧʦʶ, ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʧʦʶ, 

ʪʠʩʢʫ, ʧʨʠ ʷʢʦʤʫ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʦʮʝʩ ʥʘʩʠʯʝʥʥʷ, ʪʨʠʚʘʣʦʩʪʽ ʢʦʥʪʘʢʪʫ, 

ʧʦʚʝʨʭʥʽ ʦʙʤʽʥʫ, ʥʘʷʚʥʦʩʪʽ ʧʦʚʽʪʨʷ ʫ ʜʚʦʦʢʠʩʽ ʚʫʛʣʝʮʶ ʽ ʚʦʜʽ, ʢʦʥʩʪʨʫʢʮʽʾ 

ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʚʞʠʚʘʻʪʴʩʷ ʜʣʷ ʥʘʩʠʯʝʥʥʷ. 

 

 
 

1 - ʢʦʤʧʨʝʩʦʨ, 2 - ʢʦʥʜʝʥʩʘʪʦʨ, 3 - ʊʈɺ, 4 - ʬʽʣʴʪʨ, 5 - ʚʠʧʘʨʥʠʢ, 6 - 

ʫʱʽʣʴʥʝʥʥʷ, 7 - ʤʽʰʘʣʢʘ, 8 - ʨʽʚʝʥʴ ʚʦʜʠ (ʪʨʫʙʢʘ ʇʽʪʦ),  

9 - ʟʚʦʨʦʪʥʽʡ ʢʣʘʧʘʥ, 10 -ʤʦʪʦʨ-ʨʝʜʫʢʪʦʨ, 11 - ʢʨʘʥ ʜʣʷ ʛʘʟʦʚʘʥʦʾ ʚʦʜʠ 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʛʘʟʫʚʘʥʥʷ ʚʦʜʠ. 
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ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ (ʘʙʦ ʥʘʧʦʶ) ʚ ʧʨʦʮʝʩʽ ʥʘʩʠʯʝʥʥʷ ʾʾ ʜʚʦʦʢʠʩʦʤ 

ʚʫʛʣʝʮʶ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 6 Áʉ. ʆʭʦʣʦʜʞʝʥʘ ʚʦʜʘ ʧʦʚʠʥʥʘ 

ʧʨʦʭʦʜʠʪʠ ʥʘʡʙʽʣʴʰ ʢʦʨʦʪʢʠʡ ʰʣʷʭ ʚʽʜ ʭʦʣʦʜʠʣʴʥʠʢʘ ʜʦ ʩʘʪʫʨʘʪʦʨʘ, ʱʦʙ 

ʫʥʠʢʥʫʪʠ ʥʘʛʨʽʚʘʥʥʷ. ʊʦʤʫ ʤʠ ʧʨʦʧʦʥʫʻʤʦ ʥʘʩʪʫʧʥʫ ʫʩʪʘʥʦʚʢʫ, ʷʢʘ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʠ ʧʨʠ ʛʘʟʫʚʘʥʥʽ. ʇʨʘʮʶʻ ʫʩʪʘʥʦʚʢʘ 

ʟʘ ʧʨʠʥʮʠʧʦʤ ʭʦʣʦʜʠʣʴʥʦʾ ʤʘʰʠʥʠ, ʘʣʝ ʾʾ ʦʣʦʚʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʻ ʪʝ, ʱʦ ʫ 

ʚʠʧʘʨʥʠʢʫ 5 ʚʩʪʘʥʦʚʣʝʥʠʡ ʨʝʟʝʨʚʫʘʨ ʟ ʚʦʜʦʶ, ʚ ʷʢʠʡ ʧʦʜʘʻʪʴʩʷ 

ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ ʧʦ ʪʨʫʙʘʤ ʯʝʨʝʟ ʟʚʦʨʦʪʥʽ ʢʣʘʧʘʥʠ 9. ʊʘʢʦʞ ʫ ʚʠʧʘʨʥʠʢʫ 

ʚʩʪʘʥʦʚʣʝʥʘ ʤʽʰʘʣʢʘ 8, ʷʢʫ ʧʨʠʚʦʜʠʪʴ ʚ ʜʽʶ ʝʣʝʢʪʨʦʜʚʠʛʫʥ 10. ɺʦʥʘ 

ʜʦʟʚʦʣʷʻ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʪʠ ʛʘʟ ʫ ʚʦʜʽ.  
ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʥʘʩʠʯʝʥʥʷ ʚʦʜʠ ʚʫʛʣʝʢʠʩʣʠʤ ʛʘʟʦʤ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʚʠʤʽʨʶʚʘʥʥʽ ʪʠʩʢʫ ʚ ʛʘʟʦʚʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʥʘʜ ʥʘʧʦʻʤ ʚ ʟʘʢʨʠʪʽʡ ʧʣʷʰʮʽ ʽ ʨʦʟʨʘʭʫʥʢʦʤ ʤʘʩʦʚʦʾ ʯʘʩʪʠʥʠ 

ʜʚʦʦʢʠʩʫ ʚʫʛʣʝʮʶ ʉʆ2 ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʤʽʨʷʥʦʛʦ ʪʠʩʢʫ ʽ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʧʦʶ ʟʛʽʜʥʦ ɼʉʊʋ 4856:2007 "ʇʨʦʜʫʢʮʽʷ ʙʝʟʘʣʢʦʛʦʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʇʨʘʚʠʣʘ ʧʨʠʡʤʘʥʥʷ ʪʘ ʤʝʪʦʜʠ ʚʽʜʙʠʨʘʥʥʷ ʧʨʦʙ". ɿʘ ʚʠʟʥʘʯʝʥʠʤ ʪʠʩʢʦʤ ʽ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʘʧʦʶ ʚʠʟʥʘʯʘʣʠ ʤʘʩʦʚʫ ʯʘʩʪʢʫ ʜʚʦʦʢʠʩʫ ʚʫʛʣʝʮʶ ʚ 

ʛʘʟʦʚʘʥʽʡ ʚʦʜʽ. 

ʇʦʙʫʜʫʚʘʣʠ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʪʠʩʢʫ ʛʘʟʫ ʥʘʜ ʥʘʧʦʻʤ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ P=f(t) ʽ ʯʘʩʫ ʥʘʩʠʯʝʥʥʷ P=f(Ű). 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʪʠʩʢʫ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʧʨʠ 

ʛʘʟʫʚʘʥʥʷ P=f(Ű). 
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ʈʠʩʫʥʦʢ 2 -  ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʪʠʩʢʫ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʧʨʠ 

ʛʘʟʫʚʘʥʥʷ ʚʽʜ ʯʘʩʫ ʧʨʦʮʝʩʫ ʛʘʟʫʚʘʥʥʷ P=f(Ű). 

 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʉʪʨʫʯʘʻʚ ʄ. ɯ., ʊʘʨʘʩʝʥʢʦ ɺ. ɻ., ɹʦʥʜʘʨ ɼ. ɺ. ʇʣʽʚʢʦʚʠʡ 

ʦʭʦʣʦʜʞʫʚʘʯ // ʇʨʘʮʽ ʊʘʚʨʽʡʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ / ʊɼɸʊʋ ʽʤʝʥʽ ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ. ʄʝʣʽʪʦʧʦʣʴ: ʊɼɸʊʋ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ, 2019. ɺʠʧ. 19, ʪ. 2. ʉ. 48ï54. 
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ʊɽʍʅʆʃʆɻɯʏʅɽ ʆɹʃɸɼʅɸʅʅʗ ɼʃʗ ɺʀʈʆɹʅʀʎʊɺɸ 

ʄʆʈʆɿʀɺɸ 

 

ɺʦʜʷʥʠʮʴʢʠʡ ɯ.ʆ. 11 ʄɹɻʄ 

ʂʝʨʽʚʥʠʢ ʇʘʣʷʥʠʯʢʘ ʅ.ʆ., ʢ.ʪ.ʥ, ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʨʦʟʠʚʘ. 

 

ʄʦʨʦʟʠʚʦ - ʜʝʣʽʢʘʪʝʩʥʠʡ ʧʨʦʜʫʢʪ,  ʱʦ ʤʘʻ ʟʥʘʯʥʠʡ ʝʬʝʢʪ, ʱʦ 

ʦʭʦʣʦʜʞʫʻ, ʚʠʩʦʢʫ ʭʘʨʯʦʚʫ, ʙʽʦʣʦʛʽʯʥʫ ʽ ʝʥʝʨʛʝʪʠʯʥʫ ʮʽʥʥʽʩʪʴ [1]. ɿʘʚʜʷʢʠ 

ʮʴʦʤʫ, ʘ ʪʘʢʦʞ ʧʨʝʢʨʘʩʥʠʤ ʩʤʘʢʦʚʠʤ ʜʦʩʪʦʾʥʩʪʚʘʤ ʚʦʥʦ ʢʦʨʠʩʪʫʻʪʴʩʷ 

ʚʝʣʠʢʦʶ ʧʦʧʫʣʷʨʥʽʩʪʶ ʫ ʥʘʩʝʣʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʫ ʜʽʪʝʡ.  

ɸʥʘʣʽʟʫʶʯʠ ʢʦʞʥʫ ʤʘʰʠʥʫ ʚ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʣʽʥʽʾ ʧʦ ʚʠʨʦʙʥʠʮʪʚʫ 

ʤʦʨʦʟʠʚʘ, ʾʾ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʱʦ ʥʘ ʷʢʽʩʪʴ 

ʤʦʨʦʟʠʚʘ ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʤʘʻ ʬʨʠʟʝʨ [2,3].  

ʇʽʜ ʯʘʩ ʬʨʠʟʝʨʫʚʘʥʥʷ ʩʫʤʽʰ ʥʘʩʠʯʫʻʪʴʩʷ ʧʦʚʽʪʨʷʤ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ 

ʯʘʩʪʢʦʚʦʤʫ ʟʘʤʦʨʦʞʫʚʘʥʥʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʫʪʚʦʨʶʻʪʴʩʷ ʥʦʚʘ ʬʘʟʘ (ʢʨʠʩʪʘʣʠ 

ʣʴʦʜʫ ʽ ʞʠʨʫ), ʨʦʟʜʽʣʝʥʘ ʧʨʦʰʘʨʢʘʤʠ ʨʽʜʢʦʾ ʬʘʟʠ. ɺʽʜ ʧʨʘʚʠʣʴʥʦʩʪʽ 

ʧʨʦʚʝʜʝʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʟʘʣʝʞʘʪʴ ʩʪʨʫʢʪʫʨʘ ʽ ʢʦʥʩʠʩʪʝʥʮʽʷ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʫ. 

ʇʨʠ ʟʘʤʦʨʦʞʫʚʘʥʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʘʟʦʚʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʦʜʠ, ʧʨʠ 

ʬʨʠʟʝʨʫʚʘʥʥʽ ʩʫʤʽʰʝʡ ʤʦʨʦʟʠʚʘ ʥʘ ʤʦʣʦʯʥʽʡ ʦʩʥʦʚʽ ʟʘʤʝʨʟʘʻ ʚʽʜ 45 ʜʦ 67% 

ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʯʘʩʪʢʠ ʚʦʣʦʛʠ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʤʦʨʦʟʠʚʘ ʭʦʨʦʰʦʾ 

ʢʦʥʩʠʩʪʝʥʮʽʾ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʨʦʟʤʽʨʠ ʢʨʠʩʪʘʣʽʚ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʠ 100 ʤʢʤ. 

ʏʠʤ ʙʽʣʴʰʝ ʚʦʜʠ ʟʘʤʦʨʦʟʠʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʬʨʠʟʝʨʫʚʘʥʥʷ, ʪʠʤ ʤʝʥʰʝ ʯʘʩʫ 

ʙʫʜʝ ʧʦʪʨʽʙʥʦ ʥʘ ʟʘʛʘʨʪʫʚʘʥʥʷ ʽ ʪʠʤ ʢʨʘʱʝ ʙʫʜʝ ʷʢʽʩʪʴ ʤʦʨʦʟʠʚʘ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʯʘʪʢʫ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʩʫʤʽʰʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ - 2,2 

ʜʦ - 3,5
0
ʉ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʩʫʤʽʰʽ [4,5]. 

ɼʣʷ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʢʨʫʧʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʨʠʟʝʨʠ 

ʙʝʟʧʝʨʝʨʚʥʦʾ ʪʘ ʧʝʨʽʦʜʠʯʥʦʾ ʜʽʾ. ɿʘʟʚʠʯʘʡ ʪʘʢʽ ʬʨʠʟʝʨʠ ʦʩʥʘʱʫʶʪʴʩʷ, ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʚʠʯʘʡʥʠʤʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʘʤʽʘʢʫ, ʢʦʤʧʨʝʩʦʨʦʤ, ʱʦ 

ʧʨʘʮʶʻ ʥʘ ʝʢʦʣʦʛʽʯʥʦʤʫ ʙʝʟʧʝʯʥʦʤʫ ʬʨʝʦʥʽ. ʆʢʨʽʤ ʧʨʦʤʠʩʣʦʚʠʭ ʬʨʠʟʝʨʽʚ 

ʥʘ ʨʠʥʢʫ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʬʨʠʟʝʨʠ ʜʣʷ ʢʦʤʝʨʮʽʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɰʭ, 

ʟʘʟʚʠʯʘʡ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʢʘʬʝ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʪʫ ʦʜʨʘʟʫ ʧʽʩʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ. ɹʘʪʯ-ʬʨʠʟʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʚʝʨʜʦʛʦ 

ʤʦʨʦʟʠʚʘ ʚ ʢʫʣʴʢʘʭ (ʜʞʝʣʘʪʦ). 

ʇʽʩʣʷ ʚʠʭʦʜʫ ʟ ʬʨʠʟʝʨ ʩʫʤʽʰ ʜʣʷ ʤʦʨʦʟʠʚʘ ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʥʘ 

ʝʢʩʪʨʫʟʽʡʥʫ ʣʽʥʽʶ, ʜʝ ʬʦʨʤʫʻʪʴʩʷ, ʥʘʨʽʟʘʻʪʴʩʷ ʽ ʧʨʦʭʦʜʠʪʴ ʧʨʦʮʝʜʫʨʫ 
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ʟʘʛʘʨʪʦʚʫʚʘʥʥʷ ʚ ʧʣʠʪʢʦʚʦʤʫ ʬʨʠʟʝʨ [6]. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

ʰʚʠʜʢʦʛʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʦʨʦʟʠʚʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʥʘʜʘʥʥʷ ʧʨʦʜʫʢʪʫ ʚʽʜʤʽʥʥʠʭ ʩʧʦʞʠʚʯʠʭ ʷʢʦʩʪʝʡ, ʧʽʜʚʠʱʝʥʥʷ ʦʧʦʨʫ 

ʪʘʥʝʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʧʨʦʜʫʢʪʫ. ɿʘʤʦʨʦʞʫʚʘʥʥʷ ʚ 

ʭʦʣʦʜʠʣʴʥʠʭ ʢʘʤʝʨʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʽʜ ʚʧʣʠʚʦʤ 

ʩʧʨʷʤʦʚʘʥʠʭ ʧʦʪʦʢʽʚ ʜʫʞʝ ʭʦʣʦʜʥʦʛʦ ʧʦʚʽʪʨʷ; ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʜʫʢʪ 

ʟʘʤʝʨʟʘʻ ʜʫʞʝ ʰʚʠʜʢʦ ʽ ʚʽʜʨʘʟʫ ʧʦʚʥʽʩʪʶ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʩʝʨʝʜʠʥʽ ʥʝ 

ʚʩʪʠʛʘʶʪʴ ʫʪʚʦʨʶʚʘʪʠʩʷ ʢʨʠʩʪʘʣʠ ʣʴʦʜʫ, ʱʦ ʜʝʬʦʨʤʫʶʪʴ ʡʦʛʦ ʚʥʫʪʨʽʰʥʶ 

ʩʪʨʫʢʪʫʨʫ ʽ ʧʦʛʽʨʰʫʶʪʴ ʩʧʦʞʠʚʯʽ ʷʢʦʩʪʽ. 

ʐʦʢʦʚʝ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʤʦʨʦʟʠʚʘ ʪʘʢʦʞ ʤʦʞʝ ʧʨʦʭʦʜʠʪʠ ʫ 

ʩʧʽʨʘʣʴʥʦʤʫ ʬʨʠʟʝʨʽ, ʷʢʠʡ ʟʘʚʜʷʢʠ ʧʣʘʚʥʦʤʫ ʭʦʜʫ ʻ ʟʨʫʯʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ 

ʜʣʷ ʜʙʘʡʣʠʚʦʛʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ. ʑʝ ʦʜʥʠʤ 

ʨʽʟʥʦʚʠʜʦʤ ʟʘʤʦʨʦʞʫʚʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ, ʷʢʽ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʤʦʨʦʟʠʚʘ, ʻ ʢʘʨʪʦʥʘʞʥʠʡ ʬʨʠʟʝʨ (ʙʦʢʩ-ʬʨʠʟʝʨ), ʷʢʠʡ 

ʩʣʫʞʠʪʴ ʜʣʷ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʫʧʘʢʦʚʘʥʦʾ ʚ ʢʦʨʦʙʢʠ ʧʨʦʜʫʢʮʽʾ. 
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ʅʘ ʦʢʠʩʣʝʥʥʷ ʦʣʽʾ ʚʧʣʠʚʘʻ: 

1. ʐʚʠʜʢʽʩʪʴ ʟʤʽʥʶʚʘʥʦʩʪʽ ʦʣʽʾ; 

2. ʊʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ; 

3. ʃʦʢʘʣʴʥʝ ʧʝʨʝʛʨʽʚ ʚʽʜ ʥʘʛʨʽʚʘʯʘ; 

4. ʅʘʷʚʥʽʩʪʴ ʩʤʽʪʪʷ ʚ ʦʣʽʾ. 

ʆʩʥʦʚʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʢʘʨʪʦʧʣʽ ʟʦʩʝʨʝʜʞʝʥʦ ʚ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʘʭ 

ʥʘʩʝʣʝʥʥʷ. ʋ ʤʠʥʫʣʦʤʫ ʨʦʮʽ ʯʘʩʪʢʘ ʚʠʨʦʙʣʝʥʦʾ ʢʘʨʪʦʧʣʽ ʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʪʘ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ 

ʩʪʘʥʦʚʠʣʘ 3,3% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʧʨʦʜʫʢʮʽʾ. ʗʢ ʥʘʩʣʽʜʦʢ, ʥʘʪʫʨʘʣʴʥʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ ʥʝ ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ. ɼʦ ʪʦʛʦ ʞ, ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʩʪʝʤʥʦʾ ʦʙʨʦʙʢʠ ʧʦʩʽʚʽʚ ʢʘʨʪʦʧʣʽ, 

ʷʢʽʩʥʦʛʦ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʥʝʜʦʪʨʠʤʘʥʥʷ ʩʽʚʦʟʤʽʥ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʭʚʦʨʦʙ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʰʢʽʜʥʠʢʽʚ. ɺʽʜʪʘʢ, ʷʢʽʩʪʴ ʪʘ ʫʨʦʞʘʡʥʽʩʪʴ 

ʢʘʨʪʦʧʣʽ ʟʥʘʭʦʜʠʪʠʩʷ ʥʘ ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ.   

ʗʢʱʦ ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʪʦʨʽʢ ʫʨʦʞʘʡʥʽʩʪʴ 

ʙʫʣʴʙʠ ʩʪʘʥʦʚʠʣʘ 19,2 ʪ/ʛʘ, ʪʦ ʚ ʦʜʥʦʦʩʽʙʥʠʢʽʚ - ʣʠʰʝ 16 ʪ/ʛʘ. ɿʘʛʘʣʦʤ ʟʘ 

ʚʨʦʞʘʡʥʽʩʪʶ ʋʢʨʘʾʥʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʦʩʴʤʽʡ ʜʝʩʷʪʮʽ ʩʚʽʪʦʚʠʭ ʚʠʨʦʙʥʠʢʽʚ 

ʢʘʨʪʦʧʣʽ ʩʝʨʝʜ 150-ʪʠ ʢʨʘʾʥ, ʜʝ ʢʫʣʴʪʠʚʫʻʪʴʩʷ ʮʷ ʢʫʣʴʪʫʨʘ 

ɸʚʪʦʤʘʪʠʯʥʘ ʣʽʥʽʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʨʪʦʧʣʽ ʬʨʽ Zhenzhou 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʘʰʠʥ: 

ʄʠʡʥʘ ʤʘʰʠʥʘ, ʩʦʨʪʫʚʘʣʴʥʠʡ ʢʦʥʚʝʻʨ, ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʥʘʨʽʟʘʥʥʷ 

ʢʘʨʪʦʧʣʽ, ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʜʦʤʽʰʦʢ, ʤʘʰʠʥʘ ʜʣʷ ʧʨʦʤʠʚʘʥʥʷ 

ʥʘʨʽʟʘʥʦʾ ʢʘʨʪʦʧʣʽ ʚʽʜ ʢʨʦʭʤʘʣʶ, ʙʣʘʥʰʫʚʘʯ, ʤʘʰʠʥʘ ʜʣʷ ʩʪʨʫʰʫʚʘʥʥʷ 

ʟʘʡʚʦʾ ʨʽʜʠʥʠ ʟ ʢʘʨʪʦʧʣʽ, ʚʘʢʫʫʤʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʟʥʝʚʦʜʥʝʥʥʷ, 

ʬʨʠʪʶʨʥʠʮʷ. 

ɼʠʥʘʤʽʢʘ ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʨʪʦʧʣʽ ʚ ʋʢʨʘʾʥʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʫ 

ʪʝʥʜʝʥʮʽʶ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ, ʢʘʨʪʦʧʣʷ ʙʫʣʘ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ 

ʜʞʝʨʝʣ ʜʦʭʦʜʽʚ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ. 
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ʈʠʩʫʥʦʢ 1 ï ɸʚʪʦʤʘʪʠʯʥʘ ʣʽʥʽʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʨʪʦʧʣʽ ʬʨʽ 

Zhenzhou. 

 

ɺ ʋʢʨʘʾʥʽ ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʧʦʥʘʜ 17 ʤʣʥ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚ, ʧʝʨʝʚʘʞʥʘ 

ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ ʟʘʡʤʘʻʪʴʩʷ ʚʠʨʦʙʥʠʮʪʚʦʤ ʢʘʨʪʦʧʣʽ ʜʣʷ ʚʣʘʩʥʦʛʦ 

ʩʧʦʞʠʚʘʥʥʷ, ʛʦʜʽʚʣʽ ʪʚʘʨʠʥ ʪʘ ʧʨʦʜʘʞʫ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʥʘ ʦʜʥʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ ʧʨʠʧʘʜʘʻ 0,5 ʪ ʪʦʚʘʨʥʦʾ ʢʘʨʪʦʧʣʽ.  

ʂʦʤʝʨʮʽʡʥʽ ʩʪʨʫʢʪʫʨʠ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʫʪʴ ʜʦʣʫʯʘʪʠʩʷ ʜʦ ʮʽʻʾ 

ʨʦʙʦʪʠ, ʙʝʨʫʯʠ ʥʘ ʩʝʙʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʨʦʱʫʚʘʥʥʷ 

ʷʢʽʩʥʦʛʦ ʪʦʚʘʨʫ ʥʘ ʜʦʛʦʚʽʨʥʠʭ ʟʘʩʘʜʘʭ ʽʟ ʧʦʩʪʘʯʘʥʥʷʤ ʩʦʨʪʦʚʦʛʦ 

ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʟʘʢʫʧʽʚʣʽ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʟʘ ʧʦʧʝʨʝʜʥʴʦ 

ʧʦʛʦʜʞʝʥʠʤʠ ʮʽʥʘʤʠ.  

ʇʨʦʪʝ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʚʽʜ ʪʘʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʦʪʨʽʙʥʽ ʟʥʘʯʥʽ 

ʽʥʚʝʩʪʠʮʽʾ ʫ ʨʦʟʚʠʪʦʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʇʨʠ ʚʠʨʽʰʝʥʥʽ ʥʘʟʨʽʣʠʭ ʧʨʦʙʣʝʤ 

ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʋʢʨʘʾʥʘ ʟʤʦʞʝ ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʩʠʪʫʘʮʽʶ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ 

ʨʠʥʢʫ, ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʜʦʚʦʣʴʯʽ ʡ ʽʥʰʽ ʧʦʪʨʝʙʠ ʚ ʢʘʨʪʦʧʣʽ ʪʘ ʧʦʩʪʫʧʦʚʦ 

ʥʘʨʦʱʫʚʘʪʠ ʝʢʩʧʦʨʪ ʷʢʽʩʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʩʚʽʪʦʚʽ ʨʠʥʢʠ. 
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ɸʅɸʃɯɿ ʇʈʆʎɽʉʋ ɺʀɻʆʊʆɺʃɽʅʅʗ ʄɸʂɸʈʆʅʅʀʍ ɺʀʈʆɹɯɺ ɿɸ 

ɼʆʇʆʄʆɻʆʖ ʄɸʂɸʈʆʅʅʆɻʆ ʇʈɽʉʋ 

 

ʂʨʻʩʪʦʚ ɺ.ɻ. 41 ɻʄ 

ʂʝʨʽʚʥʠʢ ʇʘʣʷʥʠʯʢʘ ʅ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʨʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʢʘʨʦʥʥʠʭ 

ʚʠʨʦʙʽʚ ʷʢ ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. ʊʘ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʨʦʙʦʪʠ 

ʤʘʢʘʨʦʥʥʦʛʦ ʧʨʝʩʘ ʄʐ-35ʉ. 

 

ʄʘʢʘʨʦʥʥʽ ʚʠʨʦʙʠ ï ʮʝ ʚʠʨʦʙʠ ʟ ʪʽʩʪʘ, ʷʢʝ ʥʝ ʤʽʩʪʠʪʴ ʜʨʽʞʜʞʽ. ɯʥʦʜʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʙʦʨʦʰʥʦ ʟ ʛʨʝʯʢʠ, ʨʠʩʫ ʪʘ ʽʥʰʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ. 

ʆʜʥʦʾ ʟ ʥʘʡʛʦʣʦʚʥʽʰʠʭ ʩʢʣʘʜʦʚʠʭ ʽʪʘʣʽʡʩʴʢʦʾ ʢʫʭʥʽ ʻ ʤʘʢʘʨʦʥʥʽ ʚʠʨʦʙʠ. ɺ 

ʫʢʨʘʾʥʩʴʢʽʡ ʢʫʭʥʽ, ʷʩʢʨʘʚʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʻ ʛʘʣʫʰʢʠ. 

ɺ ʋʢʨʘʾʥʽ ʤʘʢʘʨʦʥʥʽ ʚʠʨʦʙʠ ʢʣʘʩʠʬʽʢʫʶʪʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʦʨʪʫ 

ʧʰʝʥʠʮʽ ʪʘ ʩʦʨʪʫ ʙʦʨʦʰʥʘ. ʊʘʢʠʤ ʯʠʥʦʤ - ʚʠʛʦʪʦʚʣʝʥʥʽ ʟ ʙʦʨʦʰʥʘ ʪʚʝʨʜʦʾ 

ʧʰʝʥʠʮʽ ʙʫʚʘʶʪʴ ʚʠʱʦʛʦ, ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ˇʘʪʫʥʢʽʚ, ʚʠʛʦʪʦʚʣʝʥʥʽ ʟ 

ʙʦʨʦʰʥʘ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʛʦ, ʧʰʝʥʠʯʥʦʛʦ ï ʚʠʱʦʛʦ ʽ ʧʝʨʰʦʛʦ ʽ ʪ.ʜ. ʊʚʝʨʜʽ 

ʩʦʨʪʠ ʧʰʝʥʠʮʽ ʤʘʶʪʴ ʙʽʣʴʰʠʡ ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ ʽ ʤʘʣʠʡ ʚʤʽʩʪ ʢʨʦʭʤʘʣʶ, 

ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʨʦʙʠʪʴ ʾʭ ʙʽʣʴʰ ʷʢʽʩʥʠʤʠ ʪʘ ʧʨʠʜʘʪʥʠʤʠ ʜʦ ʚʞʠʚʘʥʥʷ. ɺ 

ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ ʜʦʟʚʦʣʷʻʪʴʩʷ ʚʠʛʦʪʦʚʣʷʪʠ ʤʘʢʘʨʦʥʠ ʪʽʣʴʢʠ ʟ ʪʘʢʠʭ ʩʦʨʪʽʚ 

ʧʰʝʥʠʮʽ. ɺʩʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʽʜ ʤʘʣʦʛʦ ʜʦ ʚʝʣʠʢʦʛʦ, ʢʦʨʠʩʪʫʶʪʴʩʷ  

ʤʘʢʘʨʦʥʥʠʤʠ ʧʨʝʩʘʤʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʘʢʘʨʦʥʥʠʭ ʚʠʨʦʙʽʚ. ʗʩʢʨʘʚʠʤ 

ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʪʘʢʠʭ ʧʨʝʩʽʚ ʻ ʤʦʜʝʣʴ ʄʐ-35ʉ. ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚʽʥ  ʥʘ 

ʜʨʽʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʘʙʦ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʛʨʦʤʘʜʩʴʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. ʁʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʧʫʩʢʘʻʪʴʩʷ ʪʽʣʴʢʠ ʫ ʟʘʢʨʠʪʠʭ ʧʨʠʤʽʱʝʥʥʷ, ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʚʽʜ +10 ʜʦ 35 ʛʨʘʜʫʩʽʚ ʎʝʣʴʩʽʷ. ɽʢʩʧʣʫʘʪʘʮʽʷ ʥʘ ʜʦʙʫ 23 

ʛʦʜʠʥʠ 50 ʭʚʠʣʠʥ. 

ʇʨʘʮʶʻ ʧʨʝʩ ʪʘʢʠʤ ʯʠʥʦʤ ï ʥʘʧʽʚʩʫʭʘ ʩʫʤʽʰ ʙʦʨʦʰʥʘ ʪʘ ʨʽʜʠʥʠ, ʷʢʽ 

ʧʦʧʝʨʝʜʥʴʦ ʙʫʣʠ ʨʝʪʝʣʴʥʦ ʟʤʽʰʘʥʽ, ʧʦʜʘʻʪʴʩʷ ʜʦ ʙʫʥʢʝʨʘ ʟʤʽʰʫʚʘʯʘ, ʪʘʤ 

ʟʘʭʦʧʣʶʻʪʴʩʷ  ʰʥʝʢʦʤ  ʪʘ ʥʘʛʥʽʪʘʻʪʴʩʷ ʫ ʢʘʤʝʨʫ ʧʝʨʝʜ ʤʘʪʨʠʮʝʶ. ʋ ʢʘʤʝʨʽ 

ʦʪʨʠʤʘʥʘ ʩʫʤʽʰ ʫʱʽʣʴʥʶʻʪʴʩʷ ʪʘ ʨʽʜʠʥʘ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ. ʗʢ 

ʥʘʩʣʽʜʦʢ ï ʪʽʩʪʦ ʩʪʘʻ ʧʣʘʩʪʠʯʥʠʤ ʪʘ ʧʦʯʠʥʘʻ ʚʠʪʠʩʢʘʪʠʩʷ ʯʝʨʝʟ ʦʪʚʦʨʠ 

ʬʽʣôʻʨ. ʊʘʢ ʷʢ ʮʝʡ ʧʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʚʝʣʠʢʠʤ ʪʠʩʢʦʤ ʪʝʤʧʝʨʘʪʫʨʘ ʫ 

ʢʘʤʝʨʽ ʽ ʥʘ ʧʦʚʝʨʭʥʽ ʤʘʪʨʠʮʽ ʧʽʜʥʽʤʘʻʪʴʩʷ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʧʨʠʷʻ 

ʢʨʘʱʦʤʫ ʬʦʨʤʫʚʘʥʥʶ ʚʠʨʦʙʽʚ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʝʨʝʛʨʽʚʫ, ʚʩʪʘʥʦʚʣʶʶʪʴ 

ʦʭʦʣʦʜʞʫʶʯʠʡ ʢʦʥʪʫʨ.  

ʉʭʝʤʘ  ʧʨʝʩʘ ʰʥʝʢʦʚʦʛʦ ʄʐ-35ʉ ʥʘ ʨʠʩ.1 ʃʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʠ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʙʫʥʢʝʨʽ ʟʤʽʰʫʚʘʯʽ, ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʨʦʙʦʪʠ, ʟʘʣʠʰʘʻʪʴʩʷ 

ʯʠʤʘʣʘ ʯʘʩʪʢʘ ʩʫʤʽʰʽ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʚʝʣʠʢʠʤ ʤʽʥʫʩʦʤ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚ ʷʢʽ 
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ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʝʩ ʮʽʣʦʜʦʙʦʚʦ. 

 
 

1 ï ʨʘʤʘ; 2 ï ʤʦʪʦʨ ʨʝʜʫʢʪʦʨ; 3 ï ʢʫʣʘʯʢʦʚʦ-ʜʠʩʢʦʚʘ ʤʫʬʪʘ; 4 ï 

ʟʫʙʯʘʩʪʘ ʧʝʨʝʜʘʯʘ; 5 ï ʚʘʣ ʰʥʝʢʘ;  6 ï ʚʘʣ ʟʤʽʰʫʚʘʯʘ; 7 ï ʢʦʨʧʫʩ 

ʧʽʜʰʠʧʥʠʢʽʚ; 8 ï  9 ï 10 ï ʦʧʦʨʠ ʟ ʧʽʜʰʠʧʥʠʢʘʤʠ ʚʩʝʨʝʜʠʥʽ; 11 ï ʙʫʥʢʝʨ 

ʟʤʽʰʫʚʘʯ; 12 ï ʢʦʨʧʫʩ ʰʥʝʢʘ; 13 ï ʧʨʝʩʫʶʯʠʡ ʰʥʝ;ʢ 14 ï ʥʘʢʣʘʜʥʘ ʛʘʡʢʘ;  

15 ï ʤʘʪʨʠʮʷ; 16 ï 17 ï ʤʝʭʘʥʽʟʤ ʨʽʟʘʥʥʷ; 18 ï ʛʫʤʦʚʠʡ ʧʘʩʦʢ; 19 ïh ʢʽʚ;  20 

ï ʢʦʞʫʭ; 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʤʘʢʘʨʦʥʥʦʛʦ ʧʨʝʩʫ.  

 

ɿʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘʢʠʭ ʟʘʣʠʰʢʽʚ ʩʠʨʦʚʠʥʠ ʥʝ ʪʽʣʴʢʠ ʧʽʜʚʠʱʠʪʴ 

ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ, ʘ ʡ ʟʨʦʙʠʪʴ ʣʝʛʰʠʤ ʧʽʜʪʨʠʤʘʥʥʷ 

ʯʠʩʪʦʪʠ ʦʙʣʘʜʥʘʥʥʷ ʧʨʘʮʽʚʥʠʢʘʤʠ. ʊʦʙʪʦ, ʤʘʢʘʨʦʥʥʽʡ ʧʨʝʩ ʄʐ-35ʉ ʻ 

ʛʘʨʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʤʘʣʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʘʣʝ, ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʝʢʩʧʣʫʘʪʫʚʘʥʥʷ, ʚʽʥ ʚʠʤʘʛʘʻ ʤʦʜʠʬʽʢʘʮʽʡ. 
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ʆɹɻʈʋʅʊʋɺɸʅʅʗ ʊɽʍʅʆʃʆɻɯʏʅʆɰ ʉʍɽʄʀ ʇɽʈɽʈʆɹʂʀ 

ʊʆʄɸʊʅʀʍ ɺʀʏɸɺʂɯɺ  
 

ʉʦʣʷʥʠʢ ʈ.ʆ., 21ʄɹɻʄ 

ʉʘʤʦʡʯʫʢ ʂ.ʆ., ʜ.ʪ.ʥ., ʧʨʦʬ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʧʝʨʝʨʦʙʢʠ 

ʪʦʤʘʪʥʠʭ ʚʠʯʘʚʢʽʚ ʟʤʝʥʰʫʻ ʚʽʜʩʦʪʦʢ ʚʽʜʭʦʜʽʚ ʧʨʠ ʧʝʨʝʨʦʙʢʠ ʪʦʤʘʪʽʚ ʫ 

ʢʦʥʩʝʨʚʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ.  

 

ɺʠʧʫʩʢ ʢʦʥʩʝʨʚʽʚ ʽʟ ʪʦʤʘʪʽʚ ʩʪʘʥʦʚʠʪʴ ʪʨʝʪʠʥʫ ʚʩʽʭ ʧʣʦʜʦʦʚʦʯʝʚʠʭ 

ʢʦʥʩʝʨʚʽʚ. ʇʨʠ ʧʝʨʝʨʦʙʮʽ ʪʦʤʘʪʽʚ, ʧʽʩʣʷ ʧʨʦʪʠʨʘʥʥʷ ʪʦʤʘʪʥʦʾ ʤʘʩʠ 

ʫʪʚʦʨʶʶʪʴʩʷ ʚʽʜʭʦʜʠ ʫ ʚʠʛʣʷʜʽ ʪʦʤʘʪʥʠʭ ʚʠʯʘʚʢʽʚ. ɰʭʥʷ ʢʽʣʴʢʽʩʪʴ 

ʩʪʘʥʦʚʠʪʴ 3,5-4,0% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʧʝʨʝʨʦʙʣʶʚʘʥʠʭ ʪʦʤʘʪʽʚ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʪʦʤʘʪ-ʧʶʨʝ, ʪʦʤʘʪ ʧʘʩʪʠ ʪʘ ʪʦʤʘʪʥʦʛʦ ʩʦʢʫ [1]. 

ʊʦʤʘʪʥʽ ʚʠʯʘʚʢʠ, ʱʦ ʻ ʩʫʤʽʰʰʶ ʥʘʩʽʥʥʷ ʪʦʤʘʪʽʚ, ʟʘʣʠʰʢʽʚ ʧʫʣʴʧʠ ʽ 

ʰʢʽʨʢʠ, ʚ ʜʘʥʠʡ ʯʘʩ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʠʰʝ ʯʘʩʪʢʦʚʦ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʙʘʨʚʥʠʢʽʚ, ʞʠʨʥʦʾ ʦʣʽʾ ʪʘ ʢʦʨʤʦʚʦʛʦ ʙʦʨʦʰʥʘ. ʋ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʚʠʯʘʚʢʠ 

ʪʦʤʘʪʽʚ ʻ ʧʨʦʜʫʢʪʦʤ, ʱʦ ʰʚʠʜʢʦ ʧʩʫʻʪʴʩʷ, ʾʭ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʨʦʙʣʷʪʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʢʦʥʩʝʨʚʥʠʭ ʟʘʚʦʜʘʭ, ʱʦ ʚʠʤʘʛʘʻ ʫʩʪʘʥʦʚʢʠ ʜʦʩʠʪʴ 

ʩʢʣʘʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʥʝ ʟʘʚʞʜʠ ʤʦʞʣʠʚʦ. 

ʊʘʢ ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʥʷ ʪʦʤʘʪʽʚ, ʦʜʝʨʞʫʚʘʥʠʭ ʧʽʩʣʷ ʧʝʨʝʨʦʙʢʠ ʪʦʤʘʪʽʚ 

ʷʢ ʚʽʜʭʦʜʽʚ, ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 2%. ʏʘʩʪʠʥʫ ʪʦʤʘʪʥʦʛʦ ʥʘʩʽʥʥʷ, ʱʦ ʤʽʩʪʠʪʴ 

75% ʚʦʣʦʛʠ, ʚʠʩʫʰʫʶʪʴ ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʩʫʰʘʨʢʘʭ ʜʦ 10% ʚʦʣʦʛʦʩʪʽ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʦʩʽʚʫ. ʅʘʩʽʥʥʷ ʻ ʜʫʞʝ ʮʽʥʥʠʤ ʚʽʜʭʦʜʦʤ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɺʦʥʠ ʤʽʩʪʷʪʴ ʜʦ 29% ʦʣʽʾ. ʅʘ ʜʝʷʢʠʭ ʢʦʥʩʝʨʚʥʠʭ ʟʘʚʦʜʘʭ ʦʨʛʘʥʽʟʦʚʘʥʦ 

ʚʠʨʦʙʣʝʥʥʷ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʜʣʷ ʯʦʛʦ ʚʩʪʘʥʦʚʣʝʥʦ ʥʝʦʙʭʽʜʥʝ 

ʫʩʪʘʪʢʫʚʘʥʥʷ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʪʦʤʘʪʥʘ ʤʘʩʘ ʧʨʠ ʜʨʦʙʣʝʥʥʽ ʪʘ ʧʨʦʪʠʨʮʽ ʥʝ 

ʧʽʜʜʘʻʪʴʩʷ ʪʝʨʤʽʯʥʽʡ ʦʙʨʦʙʮʽ, ʱʦ ʚʝʜʝ ʚ ʩʚʦʶ ʯʝʨʛʫ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʦʜʽʚ. 

ɯʩʥʫʶʯʽ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʪʦʤʘʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ 

ʢʦʨʤʦʚʝ ʙʦʨʦʰʥʦ, ʙʘʨʚʥʠʢ ʪʘ ʪʦʤʘʪʥʫ ʦʣʽʶ ʥʝ ʟʥʘʡʰʣʠ ʰʠʨʦʢʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟ ʥʠʟʢʠ ʧʨʠʯʠʥ. ɼʦ ʪʘʢʠʭ ʧʨʠʯʠʥ ʥʘʣʝʞʘʪʴ ʤʘʣʠʡ ʪʝʨʤʽʥ 

ʟʙʝʨʽʛʘʥʥʷ ʩʠʨʦʚʠʥʠ, ʚʠʩʦʢʘ ʚʠʪʨʘʪʘ ʚʦʜʠ ʪʘ ʝʥʝʨʛʦʥʦʩʽʾʚ, ʱʦ ʟʫʤʦʚʣʶʻ 

ʚʠʩʦʢʫ ʩʦʙʽʚʘʨʪʽʩʪʴ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. ʋ ʢʦʥʩʝʨʚʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʢʨʘʾʥʠ 

ʧʝʨʝʚʘʞʘʶʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʘʣʦʾ ʪʘ ʩʝʨʝʜʥʴʦʾ ʧʦʪʫʞʥʦʩʪʽ.  

ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʤʘʣʦʾ ʧʦʪʫʞʥʦʩʪʽ ʩʠʨʦʚʠʥʘ ʥʘʜʭʦʜʠʪʴ ʥʘ 

ʧʝʨʝʨʦʙʢʫ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʟʙʦʨʫ, ʱʦ ʟʥʠʞʫʻ ʚʪʨʘʪʠ (ʜʦ 20%) ʪʘ ʧʦʢʨʘʱʫʻ 

ʷʢʽʩʪʴ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. ʂʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ ʥʘ ʪʘʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʘ ʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʨʦʛʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʝʨʝʥʪʘʙʝʣʴʥʝ. 
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ʊʦʤʫ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʚʽʜʭʦʜʽʚ ʫ ʚʠʛʣʷʜʽ ʚʠʯʘʚʢʽʚ ʥʝ ʫʪʠʣʽʟʫʻʪʴʩʷ, ʭʦʯʘ ʜʦ 

ʩʢʣʘʜʫ ʚʠʯʘʚʢʽʚ ʚʭʦʜʷʪʴ ʮʽʥʥʽ ʽʥʛʨʝʜʽʻʥʪʠ: ʙʽʣʢʠ, ʣʽʧʽʜʠ, ʚʽʪʘʤʽʥʠ ʪʘ 

ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ [2]. 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʧʝʨʝʨʦʙʢʘ ʪʦʤʘʪʥʠʭ ʚʠʯʘʚʢʽʚ ʟʘ ʥʘʩʪʫʧʥʦʶ 

ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʩʭʝʤʦʶ:  

1. ʇʦʧʝʨʝʜʥʻ ʤʝʭʘʥʽʯʥʝ ʟʥʝʚʦʜʥʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ 

ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʽ ɺʇʅɼ [3]. ʇʨʠ ʮʴʦʤʫ ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʚʦʣʦʛʠ ʧʨʦʜʫʢʪʫ 

ʟʥʠʞʫʻʪʴʩʷ ʟ 69-75% ʜʦ 48-54%, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʜʫʢʪʫ ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʽʜ 

25-30 ʜʦ 40-45Áʉ. ʏʘʩ ʧʨʝʩʫʚʘʥʥʷ 40-45 ʭʚ. 

2. ʆʩʪʘʪʦʯʥʝ ʟʥʝʚʦʜʥʝʥʥʷ ʜʦ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʚʦʣʦʛʠ ʥʝ ʙʽʣʴʰʝ 10% ʚ 

ʩʫʘhʨʮʽ ʟ ʚʽʙʨʦ-ʢʠʧʣʷʯʠʤ ʰʘʨʦʤ ʧʨʠ t=60-80Áʉ. ʊʦʚʱʠʥʘ ʰʘʨʫ ʧʨʦʜʫʢʪʫ 

60-200 ʤʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 90-110Áʉ, ʰʚʠʜʢʽʩʪʴ ʧʦʚʽʪʨʷ 1,2-3,5 ʤ/ʩ, 

ʯʘʩ ʩʫʰʽʥʥʷ 12-15 ʭʚ. 

3. ʇʦʧʝʨʝʜʥʻ ʧʦʜʨʽʙʥʝʥʥʷ ʚʠʩʫʰʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

4. ɿʤʽʰʫʚʘʥʥʷ ʩʫʭʦʾ ʤʘʩʠ ʟ ʨʘʬʽʥʦʚʘʥʦʶ, ʜʝʟʦʜʦʨʦʚʘʥʦʶ ʦʣʽʻʶ ʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ (40:60): (45:55) ʜʦ ʦʪʨʠʤʘʥʥʷ ʩʫʩʧʝʥʟʽʾ. 

5. ʆʙʨʦʙʢʘ ʩʫʩʧʝʥʟʽʾ ʫ ʤʝʭʘʥʦ-ʭʽʤʽʯʥʦʤʫ ʘʢʪʠʚʘʪʦʨʽ. ʇʨʠ ʮʴʦʤʫ 

ʦʜʥʦʯʘʩʥʦ ʧʨʦʚʦʜʷʪʴʩʷ ʧʨʦʮʝʩʠ ʪʦʥʢʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ ʽ ʝʢʩʪʨʘʢʮʽʾ ʫ ʪʦʥʢʽʡ 

ʧʣʽʚʮʽ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ, ʪʦʚʱʠʥʦʶ 0,1-0,2 ʤʤ ʽ ʪʠʩʢʫ (1,5-2,0)Ŀ10
3
 ʄʧʘ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 40-60Áʉ. ʏʘʩ ʦʙʨʦʙʢʠ 20-30ʩ, ʯʠʩʣʦ ʦʙʝʨʪʽʚ ʚʘʣʫ ʘʢʪʠʚʘʪʦʨʫ 

25-36 ʩ
-1
. ɻʦʪʦʚʠʡ ʙʽʣʢʦʚʦ-ʪʦʤʘʪʦ-ʦʣʽʡʥʠʡ ʥʘʧʽʚʬʘʙʨʠʢʘʪ ʷʚʣʷʻ ʩʦʙʦʶ 

ʪʦʥʢʦ-ʜʠʩʧʝʨʩʥʫ ʩʫʩʧʝʥʟʽʶ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 55-60% ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ ʽ 40-

45% ʪʦʤʘʪʥʠʭ ʚʠʯʘʚʢʽʚ ʙʽʣʢʦʚʦ-ʪʦʤʘʪʦ-ʦʣʽʡʥʦʛʦ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ ʥʘ 

ʪʦʤʘʪʦ-ʦʣʽʡʥʠʡ ʝʢʩʪʨʘʢʪ ʪʘ ʙʽʣʢʦʚʦ-ʪʦʤʘʪʦ-ʦʣʽʡʥʫ ʧʘʩʪʫ ʫ ʚʽʜʩʪʽʡʥʠʢʘʭ 

ʧʝʨʽʦʜʠʯʥʦʾ ʜʽʾ, ʯʘʩ ʚʽʜʩʪʦʶʚʘʥʥʷ 2-4 ʛʦʜʠʥʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 40-50 Áʉ. 

ɿ ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʨʦʟʨʦʙʮʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʣʽʥʽʾ ʟ ʦʪʨʠʤʘʥʥʷ ʙʽʣʢʦʚʦ-ʪʦʤʘʪʦ-ʦʣʽʡʥʦʾ ʧʘʩʪʠ ʪʘ ʪʦʤʘʪʦ-ʦʣʽʡʥʦʛʦ 

ʝʢʩʪʨʘʢʪʫ ʪʘ ʧʽʜʙʦʨʽ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʪʘʢʦʾ ʣʽʥʽʾ 
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ʇʈʀʉʊʈɯʁ ɼʃʗ ʆɹʈʆɹʂʀ ʄʆʃʆʏʅʆɰ ʇʈʆɼʋʂʎɯɰ 

 

ʇʘʯʢʦ ʂ.ɻ. 41 ɻʄ 

ʂʝʨʽʚʥʠʢ ʇʘʣʷʥʠʯʢʘ ʅ.ʆ., ʢ.ʪ.ʥ, ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ - ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʥʩʪʨʫʢʮʽʶ ʧʨʠʩʪʨʦʶ ʜʣʷ 

ʝʣʝʢʪʨʦʦʙʨʦʙʢʠ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ. 

 

ʇʨʠʩʪʨʽʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʤʦʣʦʢʘ ʪʘ ʽʥʰʦʾ ʤʦʣʦʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾ (ʢʫʤʠʩ, ʘʡʨʘʥ ʽ ʽʥ.) ʧʦʩʪʽʡʥʠʤ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ ʜʣʷ 

ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʚʠʜʘʣʝʥʥʷ ʟ ʥʝʾ ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ, ʘʥʪʠʙʽʦʪʠʢʽʚ, 

ʧʝʩʪʠʮʠʜʽʚ, ʜʝʟʽʥʬʽʢʫʶʯʠʭ ʨʝʯʦʚʠʥ, ʪʦʢʩʠʥʽʚ, ʥʽʪʨʘʪʽʚ, ʥʽʪʨʠʜʽʚ, ʚʘʞʢʠʭ 

ʝʣʝʤʝʥʪʽʚ. 

ɺʽʜʦʤʦ, ʱʦ ʟ ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥ ʚ ʤʦʣʦʢʦ ʧʝʨʝʭʦʜʷʪʴ ʨʽʟʥʽ ʨʝʯʦʚʠʥʠ, 

ʥʝʙʝʟʧʝʯʥʽ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ. ɼʝʷʢʽ ʟ ʥʠʭ ʫʩʢʣʘʜʥʶʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʨʦʮʝʩʠ ʧʨʠ ʚʠʨʦʙʣʝʥʥʽ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʟʥʠʞʫʶʪʴ ʾʭ ʷʢʽʩʪʴ ʽ ʭʘʨʯʦʚʫ 

ʮʽʥʥʽʩʪʴ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ: ʧʘʪʦʛʝʥʥʘ ʤʽʢʨʦʬʣʦʨʘ, ʘʥʪʠʙʽʦʪʠʢʠ, 

ʧʝʩʪʠʮʠʜʠ, ʜʝʟʠʥʬʽʢʫʶʯʽ ʨʝʯʦʚʠʥʠ, ʪʦʢʩʠʥʠ, ʥʽʪʨʘʪʠ, ʥʽʪʨʠʜʠ, ʚʘʞʢʽ 

ʝʣʝʤʝʥʪʠ. 

ʇʨʠʩʪʨʽʡ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʩʪʫʧʝʥʷ ʝʣʝʢʪʨʦʦʙʨʦʙʢʠ ʨʽʜʠʥʠ 

ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʧʦʚʥʝ ʚʠʜʘʣʝʥʥʷ ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʽ ʪʦʢʩʠʯʥʠʭ 

ʨʝʯʦʚʠʥ. ɺʽʥ ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʤʦʣʦʯʥʘ ʧʨʦʜʫʢʮʽʷ ʧʦʜʘʻʪʴʩʷ 

ʯʝʨʝʟ ʧʘʪʨʫʙʦʢ ʚʭʦʜʫ 2 ʚ ʢʦʨʧʫʩ 1, ʧʦʪʽʤ ʥʘ ʨʦʟʜʽʣʴʥʠʢ ʫ ʚʠʛʣʷʜʽ ʩʽʪʢʠ 8 ʽ 

ʥʘ ʩʽʪʯʘʩʪʽ ʝʣʝʢʪʨʦʜʠ ʧʦʧʝʨʝʜʥʴʦʾ ʦʯʠʱʝʥʥʷ 9. ɺʢʣʶʯʘʶʪʴʩʷ ʜʦʜʘʪʢʦʚʽ 

ʜʞʝʨʝʣʘ ʩʪʨʫʤʫ 14 (ʩʠʣʘ ʩʪʨʫʤʫ, ʥʘʧʨʠʢʣʘʜ, 0,4 ɸ, ʥʘʧʨʫʛʘ 0,6 ɺ) ʥʘ 

ʩʽʪʯʘʩʪʠʭ ʝʣʝʢʪʨʦʜʘʭ ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʯʠʱʝʥʥʷ 9 ʚʠʥʠʢʘʻ ʝʣʝʢʪʨʠʯʥʝ ʧʦʣʝ. 

ɽʣʝʢʪʨʠʯʥʝ ʧʦʣʝ ʚʧʣʠʚʘʻ ʥʘ ʤʽʢʨʦʬʣʦʨʫ, ʘʥʪʠʙʽʦʪʠʢʠ, ʧʝʩʪʠʮʠʜʠ ʽ 

ʜʝʟʽʥʬʽʢʫʶʯʽ ʨʝʯʦʚʠʥʠ, ʟʥʠʱʫʶʯʠ ʾʭ. 

ɼʘʣʽ ʧʦʧʝʨʝʜʥʴʦ ʦʯʠʱʝʥʘ ʤʦʣʦʯʥʘ ʧʨʦʜʫʢʮʽʷ ʥʘʜʭʦʜʠʪʴ ʚ ʧʨʦʩʪʽʨ, 

ʫʪʚʦʨʝʥʝ ʥʘʙʦʨʦʤ ʝʣʝʢʪʨʦʜʽʚ, ʘ ʩʘʤʝ ʤʽʞ ʮʠʣʽʥʜʨʠʯʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ, ʱʦ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʘʥʦʜʘ 10 ʽ ʢʘʪʦʜʘ 11, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʢʦʘʢʩʠʘʣʴʥʦ ʽ 

ʟʘʢʨʽʧʣʝʥʠʤʠ ʥʘ ʜʚʦʭ ʧʨʦʪʠʣʝʞʥʠʭ ʦʜʠʥ ʦʜʥʦʤʫ ʜʠʩʢʘʭ 12 ʽ 13. ʏʠ 

ʚʢʣʶʯʘʻʪʴʩʷ ʜʞʝʨʝʣʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ 4 (ʩʠʣʘ ʩʪʨʫʤʫ, ʥʘʧʨʠʢʣʘʜ 1,2 

ɸ, ʥʘʧʨʫʛʘ 2,4 ɺ), ʤʽʞ ʘʥʦʜʦʤ ʽ ʢʘʪʦʜʦʤ ʚʠʥʠʢʘʻ ʝʣʝʢʪʨʠʯʥʝ ʧʦʣʝ. 

ɽʣʝʢʪʨʠʯʥʝ ʧʦʣʝ ʚʧʣʠʚʘʻ ʥʘ ʪʦʢʩʠʥʠ, ʥʽʪʨʘʪʠ, ʥʽʪʨʠʜʠ, ʟʥʠʱʫʶʯʠ ʾʭ. 

ʇʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʥʘʙʦʨʫ ʝʣʝʢʪʨʦʜʽʚ ʦʙʨʦʙʣʝʥʠʡ ʝʣʝʢʪʨʠʯʥʠʤ 

ʧʦʣʝʤ ʽ ʦʯʠʱʝʥʠʡ ʚʽʜ ʪʦʢʩʠʥʽʚ ʧʦʪʽʢ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʫʧʦʚʽʣʴʥʶʻ ʨʫʭ ʽ 

ʧʦʪʨʘʧʣʷʻ ʚ ʛʦʨʣʦʚʠʥʫ - ʧʝʨʝʭʽʜʥʫ ʯʘʩʪʠʥʫ 7, ʟ ʤʝʥʰʠʤ ʜʽʘʤʝʪʨʦʤ. 

ʇʦʜʘʣʴʰʝ ʧʨʦʭʦʜʞʝʥʥʷ ʦʙʨʦʙʣʝʥʦʾ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʟ ʧʨʦʩʪʦʨʫ, 

ʫʪʚʦʨʝʥʦʛʦ ʮʠʣʽʥʜʨʠʯʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʘʥʦʜʘ 10 ʽ 
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ʢʘʪʦʜʘ 11, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʭʽʜʥʦʾ ʯʘʩʪʠʥʠ 7 ʤʝʥʰʦʛʦ 

ʜʽʘʤʝʪʨʫ, ʱʦ ʫʪʚʦʨʶʻ ʧʦ ʬʦʨʤʽ ʪʨʫʙʢʫ ɺʝʥʪʫʨʽ, ʷʢʘ ʤʘʻ ʟʚʫʞʝʥʥʷ ʫ ʚʠʛʣʷʜʽ 

ʛʦʨʣʦʚʠʥʠ, ʘ ʧʦʪʽʤ ʨʽʟʢʝ ʨʦʟʰʠʨʝʥʥʷ. ɺʠʭʽʜ ʦʙʨʦʙʣʝʥʦʾ ʤʦʣʦʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʟ ʢʦʨʧʫʩʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʧʘʪʨʫʙʦʢ ʚʽʜʚʝʜʝʥʥʷ 3, ʜʣʷ ʟʣʠʚʫ 

ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʦʩʘʜʫ ʩʣʫʞʠʪʴ ʟʣʠʚʥʠʡ ʧʘʪʨʫʙʦʢ 15. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʧʨʠʩʪʨʦ  ʁ ʜʣʷ ʝʣʝʢʪʨʦʦʙʨʦʙʢʠ ʤʦʣʦʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾ. 

ʇʨʠʩʪʨʽʡ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʟʥʠʱʝʥʥʷ ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ, 

ʘʥʪʠʙʽʦʪʠʢʽʚ, ʧʝʩʪʠʮʠʜʽʚ ʽ ʜʝʟʽʥʬʽʢʫʶʯʠʭ ʨʝʯʦʚʠʥ, ʪʦʢʩʠʥʽʚ, ʥʽʪʨʘʪʽʚ, 

ʥʽʪʨʠʜʽʚ, ʱʦ ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʤʦʣʦʢʦ ʽʟ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʦʨʛʘʥʽʟʤʫ 

ʪʚʘʨʠʥ. ʇʨʠ ʮʴʦʤʫ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʧʦʞʠʚʥʽ ʽ ʩʧʦʞʠʚʯʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʣʦʢʘ. 
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ɺɼʆʉʂʆʅɸʃɽʅʅʗ ʂʆʅʉʊʈʋʂʎɯɰ ɺʆɺʏʂɸ 
 

ʉʘʚʽʩʴʢʦ ɸ.ʖ. 11 ʄɹɻʄ 

ʂʝʨʽʚʥʠʢ ʇʘʣʷʥʠʯʢʘ ʅ.ʆ., ʢ.ʪ.ʥ, ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʨʘʮʽʦʥʘʣʴʥʽ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ʥʦʞʽʚ ʚʦʚʯʢʘ ʪʘ ʨʝʘʣʽʟʦʚʘʥʠʡ ʝʬʝʢʪ ʚʠʙʽʨʢʦʚʦʛʦ ʧʝʨʝʥʦʩʫ ʧʨʠ ʾʭ ʪʝʨʪʽ 

ʧʦ ʨʝʰʽʪʢʘʭ, ʟʘʚʜʷʢʠ ʢʦʥʩʪʨʫʢʮʽʡʥʦʤʫ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʥʦʞʽʚ ʽ 

ʧʣʘʟʤʦʚʦʤʫ ʥʘʧʠʣʝʥʥʶ ʨʝʰʽʪʦʢ, ʱʦ ʚ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʟʤʝʥʰʠʣʦ ʟʥʦʩ 

ʨʽʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʪʫ ʽ ʧʦʢʨʘʱʠʣʦ ʷʢʽʩʪʴ ʬʘʨʰʫ. 

  

ɺʦʚʯʢʠ ï ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʷʢ ʟʘʤʦʨʦʞʝʥʦʛʦ, ʪʘʢ ʽ ʥʝ 

ʟʘʤʦʨʦʞʝʥʦʛʦ ʤôʷʩʘ, ʞʠʨʦʚʤʽʱʫʶʯʦʾ  ʧʨʦʜʫʢʮʽʾ ʪʘ ʽʥʰʦʾ ʩʠʨʦʚʠʥʠ.ʋ 

ʙʽʣʴʰʦʩʪʽ ʮʠʭ ʤʘʰʠʥ ʧʝʨʝʜʙʘʯʝʥʘ ʤʝʭʘʥʽʟʦʚʘʥʘ ʧʦʜʘʯʘ ʩʠʨʦʚʠʥʠ ʚ ʾʭ 

ʨʦʙʦʯʫ ʟʦʥʫ. ɼʝʷʢʽ ʚʦʚʯʢʠ ʤʘʶʪʴ ʩʧʨʦʱʝʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ï ʩʠʨʦʚʠʥʘ 

ʧʦʜʘʻʪʴʩʷ ʚ ʥʠʭ ʩʘʤʦʧʣʠʚʦʤ ʟʘ ʨʘʭʫʥʦʢ ʨʽʟʥʠʮʽ ʨʽʚʥʽʚ. 

ʈʽʞʫʯʠʡ ʤʝʭʘʥʽʟʤ ʚʦʚʯʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʝʨʫʭʦʤʦʾ ʧʽʜʨʽʟʥʦʾ ʨʝʰʽʪʢʠ, 

ʨʫʭʦʤʠʭ ʭʨʝʩʪʦʧʦʜʽʙʥʠʭ ʥʦʞʽʚ ʽ ʥʝʨʫʭʦʤʠʭ ʥʦʞʦʚʠʭ ʨʝʰʽʪʦʢ ʟ ʨʽʟʥʠʤ 

ʜʽʘʤʝʪʨʦʤ ʦʪʚʦʨʽʚ ʽ ʟʘʞʠʤʥʦʾ ʛʘʡʢʠ. ʅʘʡʙʽʣʴʰʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʦʪʨʠʤʘʣʠ 

ʨʝʰʽʪʢʠ ʜʽʘʤʝʪʨʦʤ 160 ʽ 200 ʤʤ. 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʾ ʨʦʙʦʪʠ ʨʽʞʫʯʦʛʦ ʤʝʭʘʥʽʟʤʫ ʥʝʦʙʭʽʜʥʝ ʱʽʣʴʥʝ 

ʟʘʪʷʛʥʝʥʥʷ ʥʦʞʽʚ ʽ ʨʝʰʽʪʦʢ. ɼʣʷ ʮʴʦʛʦ ʛʘʡʢʫ ʩʧʦʯʘʪʢʫ ʟʘʪʷʛʫʶʪʴ ʜʦ ʧʽʜʢʘʟʫ 

ʢʣʶʯʝʤ, ʘ ʧʦʪʽʤ ʚʽʜʧʫʩʢʘʶʪʴ ʥʘ 0.25 é 0,33 ʦʙʦʨʦʪʠ. 

ʈʝʰʽʪʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʠʤ ʜʽʘʤʝʪʨʦʤ ʦʪʚʦʨʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ 

ʩʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʥʷ. ɼʽʘʤʝʪʨ ʦʪʚʦʨʽʚ ʨʝʰʽʪʦʢ ʟʤʝʥʰʫʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ 

ʨʫʭʫ ʧʨʦʜʫʢʪʫ. ʇʦʜʨʽʙʥʝʥʥʷ ʧʨʦʭʦʜʠʪʴ ʧʦʩʣʽʜʦʚʥʦ ʚʽʜ ʙʽʣʴʰʠʭ ʨʦʟʤʽʨʽʚ ʜʦ 

ʤʝʥʰʠʭ ʙʝʟ ʟʘʡʚʠʭ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʽ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʇʽʜʚʠʱʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʨʽʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʪʫ ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʬʝʢʪʫ ʚʠʙʽʨʢʦʚʦʛʦ ʧʝʨʝʥʦʩʫ ʧʨʠ ʪʝʨʪʽ ʥʦʞʽʚ ʧʦ ʨʝʰʽʪʢʘʭ ʪʘ 

ʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

ʗʢʽʩʪʴ ʬʘʨʰʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʫʧʝʥʝʤ ʡʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ, 

ʚʦʣʦʛʦʤʽʩʪʢʽʩʪʶ, ʪʘ ʷʢʽʩʪʶ ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ. 

ʎʽ ʧʦʢʘʟʥʠʢʠ ʧʨʷʤʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʦʞʽʚ ʽ 

ʨʝʰʽʪʦʢ ʚʦʚʯʢʽʚ ʪʘ ʚʽʜ ʛʦʩʪʨʦʪʠ ʨʽʟʘʣʴʥʠʭ ʣʝʟ. ʅʦʚʘ ʢʦʥʩʪʨʫʢʮʽʷ ʥʦʞʘ ʟʽ 

ʟʤʽʱʝʥʠʤ ʨʽʟʘʣʴʥʠʤ ʣʝʟʦʤ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʤʽʱʝʥʥʷ ʣʝʟʘ ʧʦ ʜʦʪʠʯʥʽʡ ʜʦ 

ʢʦʣʘ ʜʝʷʢʦʛʦ ʜʽʘʤʝʪʨʘ, ʦʧʠʩʘʥʦʛʦ ʟ ʮʝʥʪʨʘ ʦʙʝʨʪʘʥʥʷ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ  ʧʦʚʟʜʦʚʞʥʷ  ʩʢʣʘʜʦʚʘ  ʟʫʩʠʣʣʷ ʨʽʟʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʧʦʩʪʫʧʦʚʝ ʨʦʟʪʠʥʘʥʥʷ ʩʠʨʦʚʠʥʠ  ʽ ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. 
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ʈʠʩʫʥʦʢ 1 ï ʅʽʞ ʤô̫ ʩʦʨʽʟʘʣʴʥʦʛʦ ʚʦʚʯʢʘ: ʘ) ʩʝʨʽʡʥʠʡ; ʙ) ʟʽ ʟʤʽʱʝʥʠʤ 

ʨʽʟʘʣʴʥʠʤ ʣʝʟʦʤ. 

 

ʇʝʨʝʜ ʥʘʧʠʣʝʥʥʷʤ ʫ ʨʝʰʽʪʮʽ ʩʚʝʨʜʣʠʣʠʩʷ ʩʬʝʨʦʧʦʜʽʙʥʽ ʟʘʛʣʠʙʣʝʥʷʷ 

,ʘ ʧʦʪʽʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʟʤʠ ʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʝʢʨʘʥʘ, ʚʦʥʠ ʟʘʧʦʚʥʶʚʘʣʠʩʷ 

ʙʨʦʥʟʦʶ, ʷʢʘ ʜʦʧʫʱʝʥʘ ʩʘʥʠʪʘʨʥʳʤʠ ʩʣʫʞʙʘʤʠ. ʊʝʭʥʦʣʦʛʯ̔ʥʠʡ  ʧʨʦʮʝʩ 

ʧʣʘʟʤʦʚʦʛʦ ʥʘʧʠʣʝʥʥʷ ʚʢʣʶʯʘʻ ʧʽʜʛʦʪʦʚʢʫ ʧʦʨʦʰʢʽʚ, ʥʘʣʘʛʦʜʞʝʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ, ʤʝʭʘʥʽʯʥʝ ʦʙʨʦʙʣʝʥʥʷ ʪʘ ʟʥʝʞʠʨʶʚʘʥʥʷ ʜʝʪʘʣʝʡ, ʥʘʧʠʣʝʥʥʷ 

ʙʨʦʥʟʦʚʦʛʦ ʧʦʨʦʰʢʫ ʥʘ ʧʣʘʟʤʦʚʫ ʥʘʧʽʚʘʚʪʦʤʘʪʽ 15ɺɹ02.    
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ʇʈʆɽʂʊʋɺɸʅʅʗ ʊɽʍʅʆʃʆɻɯʏʅʆɰ ʃɯʅɯɰ ɺʀʈʆɹʅʀʎʊɺɸ 

ʍʃɯɹʆɹʋʃʆʏʅʀʍ ɺʀʈʆɹɯɺ  

 

ʇʦʪʘʧʝʥʢʦ ɸ.ɺ., 21ʄɹɻʄ 

ʂʝʨʽʚʥʠʢ ʗʣʧʘʯʠʢ ɺ.ʌ., ʜ.ʪ.ʥ., ʧʨʦʬ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʠʪʠ 

ʘʩʦʨʪʠʤʝʥʪ ʪʘ ʟʥʠʟʠʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. 

 

ʉʌɻ "ʄʽʨʘʞ" ʤʘʻ ʟʘʛʘʣʴʥʫ ʧʣʦʱʫ 2300 ʤ
2
. ɹʝʟʧʦʩʝʨʝʜʥʷ ʙʣʠʟʴʢʽʩʪʴ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʦ ʦʙʣʘʩʥʠʭ ʮʝʥʪʨʽʚ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ  

ʟʚôʷʟʢʽʚ ʧʦ ʧʦʩʪʘʯʘʥʥʶ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʜʫʢʮʽʾ, ʘ ʦʪʞʝ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʠʙʫʪʢʫ ʟʘ ʨʘʭʫʥʦʢ ʚʝʣʠʢʦʛʦ ʧʦʧʠʪʫ ʥʘ 

ʧʨʦʜʫʢʮʽʶ. ʉʧʝʮʽʘʣʽʟʘʮʽʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ 

ʧʝʨʝʨʦʙʢʠ ʩʦʥʷʰʥʠʢʦʚʦʛʦ ʥʘʩʽʥʥʷ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʣʽʾ, ʟ ʜʦʜʘʪʢʦʚʦʶ 

ʙʦʨʦʰʥʦʤʝʣʴʥʦʶ ʛʘʣʫʟʟʶ ʪʘ ʧʝʢʘʨʥʝʶ. ɻʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ, ʱʦ ʩʪʦʾʪʴ ʧʝʨʝʜ 

ʉʌɻ "ʄʽʨʘʞ" (ʤ. ʆʨʽʭʽʚ) ï ʨʦʟʰʠʨʝʥʥʷ ʨʠʥʢʫ ʟʙʫʪʫ ʧʨʦʜʫʢʮʽʾ ʽ ʟʤʽʮʥʝʥʥʷ 

ʟʘʚʦʡʦʚʘʥʠʭ ʧʦʟʠʮʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʪʦʚʘʨʽʚ.  

ʄʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʦʙʫʤʦʚʣʝʥʘ 

ʥʘʩʪʫʧʥʠʤʠ ʤʦʤʝʥʪʘʤʠ: ʚ ʜʘʥʠʡ ʯʘʩ ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʨʘʮʶʻ ʟ ʧʨʠʙʫʪʢʦʤ; ʻ 

ʧʦʪʝʥʮʽʘʣ ʧʨʠʨʦʩʪʫ ʧʨʠʙʫʪʢʫ ʥʘ 5%: 

Å ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʧʨʠʨʦʩʪʫ ʟʙʫʪʫ ʧʨʦʜʫʢʮʽʾ  ʉʌɻ "ʄʽʨʘʞ" 

ʥʘ 3%;  

Å ʧʨʦʚʝʜʝʥʠʡ ʬʽʥʘʥʩʦʚʠʡ ʘʥʘʣʽʟ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʷʚʠʚ 

ʥʘʷʚʥʽʩʪʴ ʽ ʽʥʰʠʭ ʜʞʝʨʝʣ ʧʽʜʚʠʱʝʥʥʷ ʧʨʠʙʫʪʢʦʚʦʩʪʽ (ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ 

ʮʽʥʦʚʠʭ ʯʠʥʥʠʢʽʚ):  

1. ʉʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʟʘ ʨʘʭʫʥʦʢ ʧʦʰʫʢʫ ʚʥʫʪʨʽʰʥʽʭ ʨʝʟʝʨʚʽʚ;  

2. ʉʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʦʙʦʨʦʪʫ ʽ ʚʝʣʠʯʠʥʠ ʜʝʙʽʪʦʨʩʴʢʦʾ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ;  

3. ʈʦʟʰʠʨʝʥʥʷ ʢʣʽʻʥʪʫʨʥʦʾ ʙʘʟʠ. 

ʆʪʞʝ ʧʨʠʡʤʘʻʤʦ ʨʽʰʝʥʥʷ ʧʨʦʚʝʩʪʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʣʽʥʽʾ ʽʩʥʫʶʯʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʜʫʢʮʽʾ 

ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʾ ʣʽʥʽʾ ʧʦ ʚʠʛʦʪʦʚʣʝʥʥʶ ʭʣʽʙʥʠʭ  ʧʘʣʠʯʦʢ ʟ 

ʨʽʟʥʠʤʠ ʩʤʘʢʦʚʠʤʠ ʜʦʙʘʚʢʘʤʠ [1-3]. ɸʥʘʣʽʟ ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ ʧʦʢʘʟʘʚ ʱʦ 

ʙʦʨʦʰʥʘ ʚ ʨʘʡʦʥʽ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʚ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ ʪʘ ʧʝʨʝʙʦʾʚ ʟ ʡʦʛʦ 

ʧʦʩʪʘʯʘʥʥʷʤ ʥʝ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ. ʊʦʤʫ ʻ ʚʩʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʦʚʦʾ ʧʦʪʦʢʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ ʧʦ ʚʠʛʦʪʦʚʣʝʥʥʶ ʭʣʽʙʥʠʭ ʧʘʣʠʯʦʢ. 

ɿʛʽʜʥʦ ʟʽ ʚʩʪʘʥʦʚʣʝʥʦʶ ʨʝʮʝʧʪʫʨʦʶ ʧʽʜʽʙʨʘʣʠ ʥʝʦʙʭʽʜʥʝ ʦʙʣʘʜʥʘʥʥʷ 

ʣʽʥʽʾ, ʨʦʟʨʘʭʦʚʘʥʘ ʾʭ ʧʦʪʫʞʥʽʩʪʴ ʪʘ ʧʽʜʽʙʨʘʥʽ ʤʘʨʢʠ ʤʘʰʠʥ. ɺʠʟʥʘʯʝʥʘ 
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ʨʝʮʝʧʪʫʨʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʭʣʽʙʥʠʭ ʧʘʣʠʯʦʢ ʟʽ ʩʤʘʢʦʚʠʤʠ ʜʦʙʘʚʢʘʤʠ, 

ʧʨʠʡʥʷʣʠ ʧʝʚʥʫ ʪʝʭʥʦʣʦʛʽʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʨʦʟʨʘʭʫʚʘʣʠ ʥʝʦʙʭʽʜʥʫ 

ʢʽʣʴʢʽʩʪʴ ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 440 ʢʛ ʭʣʽʙʥʠʭ ʧʘʣʠʯʦʢ, ʷʢʘ ʩʢʣʘʣʘ 

532,6 ʢʛ ʨʘʟʦʤ ʽʟ ʚʦʜʦʶ [4, 5]. ʊʘʢʦʞ ʤʠ ʟôʷʩʫʚʘʣʠ, ʱʦ ʟʘ ʝʪʘʧʘʤʠ 

ʧʝʨʝʨʦʙʢʠ ʦʙôʻʤ ʟʤʽʥʶʻʪʴʩʷ ʥʘ 14% ʧʽʩʣʷ ʚʠʧʽʢʘʥʥʷ ʽ ʩʪʘʥʦʚʠʪʴ 440 ʢʛ, ʪʘ 

ʥʘ 4% ʫʩʫʰʢʠ ʧʽʩʣʷ ʦʩʪʠʛʘʥʥʷ ʪʘ ʩʪʘʥʦʚʠʪʴ 440 ʢʛ ʛʦʪʦʚʦʾ  ʭʣʽʙʥʠʭ 

ʧʘʣʠʯʦʢ.  

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʰʪʘʪʫ ʧʨʘʮʽʚʥʠʢʽʚ ʟôʷʩʫʚʘʣʠ ʱʦ ʮʝʭ ʙʫʜʝ 

ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʧʨʠ 12 ʨʦʙʽʪʥʠʢʘʭ. ʇʽʩʣʷ ʧʨʦʝʢʪʫʚʘʥʥʽ ʧʨʠʤʽʱʝʥʴ ʪʘ 

ʨʦʟʨʘʭʫʥʢʫ ʾʭ ʧʣʦʱʽ ʚʠʟʥʘʯʠʣʠ ʱʦ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʜʽʣʴʥʠʮʽ ʩʢʣʘʣʘ 4 

ʙʫʜʽʚʝʣʴʥʽ ʢʚʘʜʨʘʪʠ ʟʽ ʩʪʦʨʦʥʦʶ ʢʚʘʜʨʘʪʘ 6ʤ ʪʘ ʚʠʢʦʥʘʣʠ ʾʭ ʢʦʤʧʦʥʦʚʢʫ 

ʟʛʽʜʥʦ ʚʠʤʦʛʘʤ ʜʦ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ. ʈʦʟʨʘʭʦʚʘʥʠʡ ʩʧʦʩʽʙ ʪʘ ʧʦʨʷʜʦʢ 

ʤʦʥʪʘʞʫ ʤʘʰʠʥʠ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʾʾ ʥʘ ʥʽʞʢʠ ʽ ʨʦʟʨʦʙʣʝʥʝ ʤʦʥʪʘʞʥʝ 

ʢʨʝʩʣʝʥʥʷ ʤʘʰʠʥʠ. ʈʦʟʨʦʙʣʝʥʘ ʽʥʩʪʨʫʢʮʽʷ ʧʦ ʪʝʭʥʽʯʥʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʧʨʦʩʽʶʚʘʯʘ ʙʦʨʦʰʥʘ ʽ ʩʢʣʘʜʝʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʥʝʩʧʨʘʚʥʦʩʪʽ ʧʨʦʩʽʶʚʘʯʘ. ʈʦʟʨʘʭʦʚʘʥʦ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʧʝʨʝʦʩʥʘʱʝʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʇʨʠ ʚʠʧʫʩʢʫ 440 ʢʛ/ʟʤ ʭʣʽʙʥʠʭ ʧʘʣʠʯʦʢ. 

ï ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʩʢʣʘʜʘʻ 261670,40 ʛʨʥ., 

ï ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʩʢʣʘʜʝ 14,3%, 

ï ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʜʦʨʽʚʥʶʻ 15 ʤʽʩ. 

ʗʢ ʙʘʯʠʤʦ ʟ ʚʠʱʝ ʧʨʠʚʝʜʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʦ ʤʦʞʝ 

ʫʩʧʽʰʥʦ ʧʨʘʮʶʚʘʪʠ ʽ ʤʘʻ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ. 
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ʄɽʊʆɼʀʂɸ ɽʂʉʇɽʈʀʄʅʊɸʃʔʅʀʍ ɼʆʃɯɼɾɽʅʔ ʇʈʀ 

ʇɯɼɺʀʑɽʅʅɯ ɽʌɽʂʊʀɺʅʆʉʊɯ ʊɽʍʅʆʃʆɻɯʏʅʆɻʆ ʇʈʆʎɽʉʋ 

ʇʈʆʉɯʖɺɸʅʅʗ ɹʆʈʆʐʅɸ  

 

ʇʦʪʘʧʝʥʢʦ ɸ.ɺ., 21ʄɹɻʄ 

ʂʝʨʽʚʥʠʢ ʗʣʧʘʯʠʢ ɺ.ʌ., ʜ.ʪ.ʥ., ʧʨʦʬ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʙʘʨʘʙʘʥʥʦʛʦ ʧʨʦʩʽʶʚʘʯʘ ʙʦʨʦʰʥʘ ʣʽʥʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ 

ʚʠʨʦʙʽʚ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʘʥʦʛʦ ʚʠʜʫ 

ʦʙʣʘʜʥʘʥʥʷ. 

 

ʇʨʦʩʽʶʚʘʥʥʷ ʙʦʨʦʰʥʘ - ʥʝʚʽʜ'ʻʤʥʘ ʯʘʩʪʠʥʘ ʚ ʤʽʩʮʷʭ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʭʘʨʯʫʚʘʥʥʷ, ʥʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʽ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. ʆʩʥʦʚʥʝ 

ʧʨʠʟʥʘʯʝʥʥʷ: ʧʨʦʩʽʶʚʘʥʥʷ, ʨʦʟʧʫʰʫʚʘʥʥʷ ʽ ʘʝʨʘʮʽʷ ʙʦʨʦʰʥʘ. ʄʘʰʠʥʘ, 

ʦʩʥʘʱʝʥʘ ʥʝʦʙʭʽʜʥʠʤʠ ʱʽʪʢʘʤʠ, ʩʠʪʘʤʠ, ʤʘʛʥʽʪʘʤʠ, ʧʦʟʙʘʚʣʷʻ ʙʦʨʦʰʥʦ ʚʽʜ 

ʰʢʽʜʣʠʚʠʭ ʜʦʤʽʰʦʢ, ʥʘʩʠʯʫʻ ʾʾ ʢʠʩʥʝʤ, ʪʠʤ ʩʘʤʠʤ, ʧʦʢʨʘʱʫʶʯʠ ʷʢʽʩʪʴ 

ʧʨʦʜʫʢʪʫ [1, 2]. 

ɺʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʜʦʩʣʽʜʞʝʥʴ ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʷʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʩʽʶʚʘʯʘ ʻ ʚʠʙʽʨ ʬʘʢʪʦʨʽʚ ʽ ʢʨʠʪʝʨʽʾʚ 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʧʨʦʩʽʶʚʘʥʥʷ [3-5]. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʫ ʧʨʦʩʽʶʚʘʥʥʷ. ʊʘʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʻ: 1) 

ʧʦʪʫʞʥʽʩʪʴ, ʥʝʦʙʽʜʥʘ ʜʣʷ ʧʨʦʩʽʶʚʘʥʥʷ ʙʦʨʦʰʥʘ; 2) ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ; 3) ʢʫʪ 

ʥʘʭʠʣʫ ʮʠʣʽʥʜʨʘ; 4) ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʮʠʣʽʥʜʨʘ.  

ʅʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ 

ʚʠʷʚʣʝʥʽ ʪʘʢʽ ʬʘʢʪʦʨʠ ʧʨʦʮʝʩʫ ʧʨʦʩʽʶʚʘʥʥʷ (ʨʠʩʫʥʦʢ 1): 

ï ʢʦʥʩʪʨʫʢʪʠʚʥʽ: ʜʽʘʤʝʪʨ ʮʠʣʽʥʜʨʘ, ʢʫʪ ʥʘʭʠʣʫ ʮʠʣʽʥʜʨʘ. 

ï ʪʝʭʥʦʣʦʛʽʯʥʽ: ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʩʽʶʚʘʯʘ, ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʙʦʨʦʰʥʘ, ʷʢʽʩʪʴ ʩʠʨʦʚʠʥʠ. 

ï ʢʽʥʝʤʘʪʠʯʥʽ ʬʘʢʪʦʨʠ: ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ 

ʙʫʥʢʝʨʘ, ʧʦʜʘʯʘ ʙʦʨʦʰʥʘ ʜʦ ʧʨʦʩʽʶʚʘʯʘ, ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʙʦʨʦʰʥʘ. 

ɺ ʧʨʦʮʝʩʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʟʥʘʯʠʣʠʩʴ ʪʘʢʽ 

ʧʦʢʘʟʥʠʢʠ. 

1. ʇʦʪʫʞʥʽʩʪʴ, ʥʝʦʙʽʜʥʘ ʜʣʷ ʧʨʦʩʽʶʚʘʥʥʷ ʙʦʨʦʰʥʘ ʟ ʧʨʦʩʽʶʚʘʯʝʤ 

ʙʦʨʦʰʥʘ ʇʈ100-1 ʽ ʚʜʦʩʢʦʥʘʣʝʥʠʤ ʧʨʦʩʽʶʚʘʯʝʤ. ɿʘʤʽʨʠ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʢʘʟʘʥʴ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ ʜʣʷ ʬʽʢʩʘʮʽʾ ʝʣʝʢʪʨʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ DT9208 ɸ 

2. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʌʘʢʪʠʯʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ 

ʬʦʨʤʫʣʦʶ /Q m t= , ʜʝ m - ʤʘʩʘ ʙʦʨʦʰʥʘ ʧʽʩʣʷ ʧʨʦʩʽʶʚʘʥʥʷ, t - ʯʘʩ, ʷʢʠʡ 
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ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʨʦʩʽʶʚʘʥʥʷ. 

ʄʘʩʫ ʙʦʨʦʰʥʘ ʚʠʟʥʘʯʘʣʠ ʥʘ ʚʘʛʘʭ 100 ʢʛ. ʏʘʩ ï ʩʝʢʫʥʜʦʤʽʨ 5 ʭʚ; 

3.ʂʫʪ ʥʘʭʠʣʫ ʮʠʣʽʥʜʨʘ; 

4.ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʮʠʣʽʥʜʨʘ. 

 

ʈʠʩʫʥʦʢ 1 ï ʌʘʢʪʦʨʠ ʷʢʽ ʚʧʣʠʚʫ ʥʘ ʧʨʦʮʝʩʩ ʧʨʦʩʽʶʚʘʥʥʷ. 

   

ʌʘʢʪʦʨʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩ ʧʨʦʩʽʶʚʘʥʥʷ: 

 - ʯʘʩʪʦʪʘ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʙʫʥʢʝʨʘ nʮ, ʤʝʞʽ ʚʘʨʽʶʚʘʥʥʷ 20-

100 ʦʙ\ʭʚ; 

 - ʢʫʪ ʥʘʭʠʣʫ ʮʠʣʽʥʜʨʘ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ Ŭʮ.=20é40ę 

ʂʨʽʪʝʨʽʷʤʠ  ʦʧʪʠʤʽʟʘʮʽʾ ʦʙʨʘʥʦ: 

 - ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ Qʧʨ; 

 - ʧʦʪʫʞʥʽʩʪʴ (ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ) Nʧʨ; 

 - ʷʢʽʩʪʴ (% ʚʠʭʽʜ ʙʦʨʦʰʥʘ ) ʂ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʧʨʦʛʨʘʤʦʶ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʟʥʘʯʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʨʦʩʽʶʚʘʥʥʷ ʟ ʚʜʦʩʢʦʥʘʣʝʥʠʤ 

ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʤ ʙʫʥʢʝʨʦʤ. 

ʅʘ ʦʩʥʦʚʽ ʚʜʦʩʢʦʥʘʣʝʥʦʛʦ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʙʫʥʢʝʨʘ ʚ ʣʘʙʦʨʘʪʦʨʽʾ 

ʢʘʬʝʜʨʠ ç ʆʙʣʘʜʥʘʥʥʷ ʧʝʨʝʨʦʙʥʠʭ ʽ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ ʽʤʝʥʽ ʧʨʦʬʝʩʦʨʘ 

ʌ.ʖ. ʗʣʧʘʯʠʢʘè ʨʦʟʨʦʙʣʝʥʠʡ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʙʫʥʢʝʨ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʦʩʽʶʚʘʯʽ ʇʈ 100-1 ʜʣʷ ʧʨʦʩʽʶʚʘʥʥʷ ʙʦʨʦʰʥʘ 

(ʨʠʩʫʥʦʢ 2). 

ʈʦʙʦʯʠʤ ʦʨʛʘʥʦʤ ʙʫʥʢʝʨʘ ʻ ʩʪʘʣʝʚʠʡ ʦʙʝʨʪʦʚʠʡ ʮʠʣʽʥʜʨ 2, 

ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʚʘʣʫ ʽʟ ʧʨʠʚʦʜʦʤ ʚʽʜ ʤʦʪʦʨ ï ʨʝʜʫʢʪʦʨ 4. ʋ ʩʝʨʝʜʠʥʽ ʪʨʫʙʠ 

ʻ ʪʨʠ ʧʣʘʩʪʠʥʠ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʣʠʧʘʥʥʷ. ʋ ʙʫʥʢʝʨʘ 1 ʧʝʨʝʜʥʷ ʩʪʽʥʢʘ  

ʚʠʢʦʥʘʥʘ ʛʥʫʯʢʦʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʽʥʠ ʢʫʪʘ ʥʘʭʠʣʫ ʮʠʣʽʥʜʨʘ. ɿʤʽʥʘ 

ʢʫʪʘ ʥʘʭʠʣʫ ʮʠʣʽʥʜʨʘ ʟʜʽʡʩʥʶʶʪʴ ʟʤʽʥʦʶ ʜʦʚʞʠʥʠ ʦʧʦʨʠ 3 ʚʘʣʘ ʮʠʣʽʥʜʨʘ. 

ʇʨʘʮʶʻ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʙʫʥʢʝʨ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ : ʙʦʨʦʰʥʦ ʯʝʨʝʟ 

ʙʫʥʢʝʨ ʥʘʜʭʦʜʠʪʴ ʫ ʨʦʙʦʯʠʡ ʮʠʣʽʥʜʨ 2, ʜʝ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 
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ʦʙʝʨʪʘʥʥʷ ʮʠʣʽʥʜʨʘ. ʇʦʜʘʯʫ ʙʦʨʦʰʥʘ ʨʝʛʫʣʶʶʪʴ ʟʤʽʥʦʶ ʢʫʪʘ ʥʘʭʠʣʫ 

ʮʠʣʽʥʜʨʘ ʜʦ ʦʙʨʽʶ, ʟʤʽʥʶʶʯʠ ʜʦʚʞʠʥʫ ʦʧʦʨʥʦʾ ʪʷʛʠ. 

 
 

1 ï ʙʫʥʢʝʨ; 2 ï ʮʠʣʽʥʜʨ; 3 ï ʤʝʭʘʥʽʟʤ ʨʝʛʫʣʶʚʘʥʥʷ ʢʫʪʘ ʥʘʭʠʣʫ 

ʮʠʣʽʥʜʨʘ; 4 ï ʨʝʜʫʢʪʦʨ; 5 ï ʝʣʝʢʪʨʦʜʚʠʛʫʥ; 6 ï ʨʘʤʘ; 7 ï ʨʝʛʫʣʷʪʦʨ ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ ʮʠʣʽʥʜʨʘ. 

ʈʠʩʫʥʦʢ 2 ï ʂʦʥʩʪʨʫʢʮʽʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ 

ʙʫʥʢʝʨʘ. 

 

ʅʘ ʣʘʙʦʨʘʪʦʨʥʽʡ ʫʩʪʘʥʦʚʮʽ ʚʠʚʯʘʣʠ  ʟʘʣʝʞʥʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʽʜ 

ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʨʦʙʦʯʦʛʦ ʮʠʣʽʥʜʨʘ ʽ ʢʫʪʘ ʥʘʭʠʣʫ ʨʦʙʦʯʦʛʦ ʮʠʣʽʥʜʨʫ. 
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http://elar.tsatu.edu.ua/bitstream/123456789/14736/1/%D0%9F%D1%96%D0%B4%D1%80%D1%83%D1%87%D0%BD%D0%B8%D0%BA%20%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D0%B8%20%D0%B2%20%D1%80%D0%B5%D0%BF%D0%BE%D0%B7%D0%B8%D1%82%D0%B0%D1%80%D1%96%D0%B9.pdf
http://elar.tsatu.edu.ua/handle/123456789/13890
http://elar.tsatu.edu.ua/handle/123456789/13890
https://drive.google.com/file/d/1HHuYQr91cfNZEhzP7E2dv76Ali0pMKgr/view?usp=sharing
https://drive.google.com/file/d/1HHuYQr91cfNZEhzP7E2dv76Ali0pMKgr/view?usp=sharing
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ʄɽʊʆɼʀʂɸ  ɽʂʉʇɽʈʀʄʅʊɸʃʔʅʀʍ ɼʆʃɯɼɾɽʅʔ ʇʈʀ 

ʇɯɼɺʀʑɽʅʅɯ ɽʌɽʂʊʀɺʅʆʉʊɯ ʊɽʍʅʆʃʆɻɯʏʅʆɻʆ ʇʈʆʎɽʉʋ 

ɺʀʈʆɹʅʀʎʊɺɸ ʉʆʅʗʐʅʀʂʆɺʆɰ ʆʃɯɰ 

 

ʖʟʶʢ ɼ.ʉ. , 21ʄɹɻʄ 

ʂʝʨʽʚʥʠʢ ʉʘʤʦʡʯʫʢ ʂ.ʆ., ʜ.ʪ.ʥ., ʧʨʦʬ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʰʥʝʢʦʚʦʛʦ ʧʨʝʩ-

ʚʠʪʠʩʢʘʯʘ ʣʽʥʽʾ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʫ, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʘʥʦʛʦ ʚʠʜʫ ʦʙʣʘʜʥʘʥʥʷ. 

 

ʗʢ ʚʽʜʦʤʦ ʰʥʝʢʦʚʽ ʧʨʝʩʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʦʣʽʾ, ʷʢ ʟ 

ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʘ, ʪʘʢ ʽ ʟ ʥʘʩʽʥʥʷ ʽʥʰʠʭ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ. ʐʠʨʦʢʝ ʾʭ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚ ʦʣʽʡʥʦ-ʞʠʨʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʚôʷʟʘʥʦ ʟ ʾʭ ʧʝʨʝʚʘʛʘʤʠ 

[1, 2]: 

- ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ; 

- ʧʨʦʩʪʦʪʦʶ ʢʦʥʩʪʨʫʢʮʽʾ ʦʩʥʦʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ; 

- ʟʨʫʯʥʽʩʪʶ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ; 

- ʥʘʜʽʡʥʦʩʪʽ ʚ ʨʦʙʦʪʽ ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʚʢʣʶʯʝʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʯʥʽ ʣʽʥʽʾ. 

ɸʣʝ ʻ ʪʘʢʦʞ ʽ ʥʝʜʦʣʽʢʠ, ʦʜʥʠʤ ʟ ʷʢʠʭ, ʘʣʝ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʻ ʥʠʟʴʢʠʡ 

ʚʠʭʽʜ ʦʣʽʾ (30 ï 35%) ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʽʜʨʘʚʣʽʯʥʠʤʠ ʧʨʝʩʘʤʠ. ʊʦʤʫ ʚ 

ʥʘʩʪʫʧʥʦʤʫ ʧʫʥʢʪʽ ʤʠ ʧʨʦʧʦʥʫʻʤʦ ʣʽʢʚʽʜʫʚʘʪʠ ʮʝʡ ʥʝʜʦʣʽʢ. 

ʅʝʜʦʣʽʢʦʤ ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʫ ʻ ʤʘʣʠʡ ʚʠʭʽʜ ʦʣʽʾ ʧʨʠ ʧʨʝʩʫʚʘʥʥʽ. ʊʦʤʫ 

ʤʠ ʚ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʧʨʦʧʦʥʫʻʤʦ ʟʙʽʣʴʰʠʪʠ ʧʦʚʥʦʪʫ ʚʠʭʦʜʫ ʦʣʽʾ, ʪʘ 

ʧʽʜʚʠʱʠʪʠ ʟʨʫʯʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʫ [3-5]. ʎʝ ʤʦʞʣʠʚʦ 

ʜʦʩʷʛʪʠ ʰʣʷʭʦʤ ʟʘʤʽʥʠ ʩʫʮʽʣʴʥʦʛʦ ʰʥʝʢʦʚʦʛʦ ʚʘʣʫ ʧʫʩʪʦʪʽʣʠʤ, ʷʢʠʡ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ, ʤʽʞ ʷʢʠʤʠ ʚʩʪʘʥʦʚʣʝʥʽ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʟʘʟʦʨʫ ʢʽʣʴʮʷ, ʪʘ ʨʦʟʤʽʱʝʥʠʤ ʚ ʩʝʨʝʜʠʥʽ ʧʫʩʪʦʪʽʣʦʛʦ 

ʰʥʝʢʦʚʦʛʦ ʚʘʣʫ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʩʪʝʨʞʥʷ ʟ ʧʦʟʜʦʚʞʥʽʤʠ ʦʣʽʻʚʽʜʚʽʜʥʠʤʠ 

ʧʘʟʘʤʠ. ʅʘ ʡʦʛʦ ʧʦʚʝʨʭʥʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʽʜʚʽʜ ʦʣʽʾ ʟ ʩʠʨʦʚʠʥʠ, ʱʦ 

ʧʨʝʩʫʻʪʴʩʷ ʚ ʙʽʢ ʣʝʻʨʥʦʛʦ ʮʠʣʽʥʜʨʘ, ʪʘʢ ʽ ʚ ʙʽʢ ʰʥʝʢʦʚʦʛʦ ʚʘʣʫ, ʧʨʠʯʦʤʫ 

ʥʘʷʚʥʽʩʪʴ ʟʘʟʦʨʫ ʤʽʞ ʢʽʣʴʮʷʤʠ ʜʦʟʚʦʣʠʪʴ ʟʙʽʣʴʰʠʪʠ ʧʦʚʥʦʪʫ ʚʠʭʦʜʫ ʦʣʽʾ, ʘ 

ʧʨʦʩʪʦʪʘ ʜʝʤʦʥʪʘʞʫ ʪʘ ʦʯʠʱʝʥʥʷ ʧʽʜʚʠʱʫʻ ʟʨʫʯʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʉʠʨʦʚʠʥʘ, ʱʦ ʤʽʩʪʠʪʴ ʦʣʽʶ ʧʦʜʘʻʪʴʩʷ ʚ ʧʨʝʩʫʶʯʠʡ ʪʨʘʢʪ ʤʽʞ 

ʟʝʻʨʥʠʤ ʮʠʣʽʥʜʨʦʤ  ʪʘ ʧʦʚʝʨʭʥʝʶ ʧʫʩʪʦʪʽʣʦʛʦ ʰʥʝʢʦʚʦʛʦ ʚʘʣʫ, 

ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʚʠʪʢʘʤʠ ʰʥʝʢʦʚʦʛʦ ʚʘʣʫ ʪʘ ʧʨʝʩʫʻʪʴʩʷ, ʧʝʨʝʭʦʜʷʯʠ ʧʨʠ 

ʮʴʦʤʫ ʟ ʦʜʥʽʻʾ ʜʽʣʷʥʢʠ  ʥʘ ʽʥʰʫ. ʇʨʠ ʩʪʠʩʢʘʥʥʽ ʟ ʩʠʨʦʚʠʥʠ ʚʠʜʽʣʷʻʪʴʩʷ 

ʦʣʽʷ, ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʷʢʦʾ ʚʠʜʘʣʷʻʪʴʩʷ ʟ ʧʨʝʩʫʶʯʦʛʦ ʪʨʘʢʪʫ ʯʝʨʝʟ ʦʪʚʦʨʠ 

ʣʝʻʨʥʦʛʦ ʮʠʣʽʥʜʨʫ. ʏʘʩʪʠʥʘ ʦʣʽʾ ʚ ʦʩʥʦʚʥʦʤʫ ʟ ʰʘʨʽʚ ʩʠʨʦʚʠʥʠ, ʱʦ 

ʧʨʠʣʷʛʘʶʪʴ ʜʦ ʧʦʚʝʨʭʥʽ ʰʥʝʢʦʚʦʛʦ ʚʘʣʫ, ʚʽʜʚʦʜʠʪʴʩʷ ʯʝʨʝʟ ʟʘʟʦʨʠ ʫʪʚʦʨʝʥʽ 
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ʢʽʣʴʮʷʤʠ 3.  

 
ʈʠʩʫʥʦʢ 1 ï  ʇʦʟʜʦʚʞʥʽʡ ʧʝʨʝʨʽʟ ʰʥʝʢʦʚʦʛʦ ʚʘʣʫ. 

 

ʇʨʦʭʦʜʷʯʠ ʯʝʨʝʟ ʟʘʟʦʨʠ ʤʽʞ ʢʽʣʴʮʷʤʠ 3 ʦʣʽʷ ʩʪʽʢʘʻ ʚ ʧʦʟʜʦʚʞʥʽ ʧʘʟʠ  

ʥʘ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʩʪʝʨʞʥʷ , ʘ ʟʚʽʜʪʠ ʚʽʜʚʦʜʠʪʴʩʷ ʚ ʟʙʽʨʥʠʢ ʦʣʽʾ. 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʩʦʥʷʰʥʠʢʦʚʦʾ 

ʦʣ̔ʾ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʚʽʪʯʠʟʥʷʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʤʘʻ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʪʘ 

ʜʦʩʠʪʴ ʥʝʚʠʩʦʢʫ ʮʽʥʫ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʫ  ʜʦʟʚʦʣʠʪʴ ʥʘʤ 

ʦʪʨʠʤʫʚʘʪʠ ʙʽʣʴʰʠʡ ʚʠʭʽʜ ʦʣʽʾ, ʧʨʠʙʣʠʟʥʦ ʥʘ 5%, ʱʦ ʟʘ ʨʽʢ ʩʢʣʘʜʝ ʥʘ 

43650 ʢʛ ʙʽʣʴʰʝ ʥʽʞ ʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ. 
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ɸʅɸʃɯɿ ʆɹʃɸɼʅɸʅʅʗ ɼʃʗ ɼʆɿʋɺɸʅʅʗ ʉʀʇʋʏʀʍ 

ʄɸʊɽʈɯɸʃɯɺ ɺ ʍʃɯɹʆʇɽʂɸʈʉʔʂʆʄʋ ɺʀʈʆɹʅʀʎʊɺɯ 
 

ʂʦʣʝʩʥʽʢ ʆ.ʇ., 21 ʄɹɻʄ 

ʂʝʨʽʚʥʠʢ ʇʘʣʷʥʠʯʢʘ ʅ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʽʟʥʽ ʚʠʜʠ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʯʥʦʛʦ ʜʦʟʫʚʘʥʥʷ ʩʠʧʫʯʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʠ ʧʨʠʛʦʪʫʚʘʥʥʽ ʪʽʩʪʘ. 

 

ɼʦʟʫʚʘʥʥʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʚʘʞʣʠʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʱʦ 

ʧʦʣʷʛʘʻ ʚ ʪʦʯʥʦʤʫ ʚʽʜʤʽʨʶʚʘʥʥʽ ʘʙʦ ʟʚʘʞʝʥʽ ʪʘ ʙʝʟʧʝʨʝʨʚʥʽʡ ʘʙʦ ʧʦʨʮʽʡʥʽʡ 

ʚʠʜʘʯʽ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʪʽʩʪʘ ʟʛʽʜʥʦ ʨʝʮʝʧʪʫʨʠ. ʊʦʯʥʝ 

ʜʦʪʨʠʤʘʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽʥʛʨʝʜʽʻʥʪʽʚ ʟʘʙʝʟʧʝʯʫʻ ʦʪʨʠʤʘʥʥʷ 

ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʟ ʟʘʜʘʥʠʤʠ ʩʤʘʢʦʚʠʤʠ ʪʘ ʧʦʞʠʚʥʠʤʠ ʷʢʦʩʪʷʤʠ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʘʩʦʨʪʠʤʝʥʪʫ ʪʘ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʧʨʦʪʷʛʦʤ 

ʜʘʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ. ɺʽʜʦʤʽ ʦʙôʻʤʥʠʡ ʪʘ ʚʘʛʦʚʠʡ ʧʨʠʥʮʠʧ 

ʜʦʟʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʠ ʛʦʪʫʚʘʥʥʽ ʪʽʩʪʘ, ʧʨʠ ʮʴʦʤʫ ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʷʢ ʪʦʯʥʽʩʪʴ ʦʧʝʨʘʮʽʾ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʜʦʟʘʪʦʨʘ [1]. ʇʨʦʘʥʘʣʽʟʫʻʤʦ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʟʘʪʦʨʽʚ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʪʦʯʥʦʩʪʽ ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ɼʦʟʘʪʦʨʠ ʰʥʝʢʦʚʦʛʦ ʪʠʧʫ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ 

ʟʘ ʧʨʠʥʮʠʧʦʤ ʦʙôʻʤʥʦʛʦ ʜʦʟʫʚʘʥʥʷ ʧʨʦʜʫʢʪʫ. ɿʘ ʢʦʥʩʪʨʫʢʮʽʻʶ ʚʦʥʠ 

ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʰʥʝʢʠ, ʱʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚ ʢʦʨʧʫʩʥʽʡ ʯʘʩʪʠʥʽ ʧʨʠʩʪʨʦʶ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʤʽʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʨʝʛʫʣʶʚʘʥʥʷ 

ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʰʥʝʢʫ. ʊʦʯʥʽʩʪʴ ʜʦʟʫʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ 

ʚʘʨʽʘʪʦʨʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʦʙʣʘʜʥʘʥʥʽ ʘʙʦ ʢʨʦʢʫ ʧʝʨʝʤʽʱʝʥʥʷ 

ʭʨʘʧʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ. ɿʘʟʚʠʯʘʡ ʧʦʭʠʙʢʘ ʜʦʟʫʚʘʥʥʷ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ Ñ1,5ï3% [2]. ʇʨʠ ʜʦʧʫʩʪʠʤʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ 

ʚʽʜʭʠʣʝʥʥʽ ʪʦʯʥʦʩʪʽ ʫ 2%, ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʪʠʧʫ ʜʦʟʘʪʦʨʽʚ ʧʨʠ 

ʥʘʙʣʠʞʝʥʥʽ ʜʦ ʚʝʨʭʥʴʦʾ ʤʝʞʽ ʚʽʜʭʠʣʝʥʥʷ ʪʦʯʥʦʩʪʽ ʻ ʥʝʧʨʠʧʫʩʪʠʤʠʤ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʪʽʩʪʦʤʽʩʠʣʴʥʠʭ ʤʘʰʠʥ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ 

ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʦʟʘʪʦʨʠ ʨʦʪʦʨʥʦʛʦ ʪʠʧʫ. ʇʨʠʥʮʠʧ ʾʭʥʴʦʾ ʜʽʾ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʙʦʨʦʰʥʦ ʟ ʧʨʠʡʤʘʣʴʥʦʛʦ ʙʫʥʢʝʨʫ ʥʘʜʭʦʜʠʪʴ ʜʦ 

ʞʦʣʦʙʽʚ ʫ ʨʦʪʦʨʽ, ʟʚʽʜʢʠ ʧʦʪʨʘʧʣʷʻ ʜʦ ʪʽʩʪʦʤʽʩʠʣʴʥʦʾ ʤʘʰʠʥʠ ʧʨʠ 

ʧʝʨʝʛʦʨʪʘʥʥʽ ʨʦʪʦʨʫ ʥʘ 180Ü [2]. ɺʽʜʤʽʥʥʠʤʠ ʦʟʥʘʢʘʤʠ ʮʽʻʾ ʢʦʥʩʪʨʫʢʮʽʾ ʻ 

ʜʦʩʠʪʴ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʜʦʟʫʚʘʥʥʷ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʴʦʛʦ ʪʠʧʫ ʜʦʟʘʪʦʨʽʚ 

ʧʦʭʠʙʢʘ ʦʧʝʨʘʮʽʾ ʥʝ ʧʝʨʝʚʠʱʫʻ Ñ1,5ï2%. ʇʨʠ ʮʴʦʤʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʜʦʟʘʪʦʨʘ, ʱʦ ʨʝʛʫʣʶʻʪʴʩʷ ʰʣʷʭʦʤ ʧʝʨʝʢʨʠʪʪʷ ʰʠʙʝʨʦʤ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ 
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ʨʦʪʦʨʫ ʥʝ ʧʝʨʝʚʠʱʫʻ 34 ʢʛ/ʛʦʜ [1]. ʆʪʞʝ, ʜʦ ʥʝʜʦʣʽʢʽʚ ʜʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 

ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʦʙʤʝʞʝʥʫ ʩʬʝʨʫ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʟ 

ʥʝʚʝʣʠʢʠʤ ʦʙʩʷʛʦʤ ʧʨʦʜʫʢʮʽʾ. 

ʄʘʰʠʥʠ ʩʪʨʽʯʢʦʚʦʛʦ ʪʠʧʫ, ʚ ʷʢʠʭ ʦʩʥʦʚʥʠʤ ʜʦʟʫʶʯʠʤ ʝʣʝʤʝʥʪʦʤ ʻ 

ʪʨʘʥʩʧʦʨʪʝʨ, ʩʪʨʽʯʢʘ ʷʢʦʛʦ ʦʜʥʦʯʘʩʥʦ ʻ ʥʠʞʥʴʦʶ ʯʘʩʪʠʥʦʶ 

ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʙʫʥʢʝʨʫ. ʇʨʠ ʨʦʙʦʪʽ ʜʦʟʘʪʦʨʘ ʧʦ ʩʪʨʽʯʮʽ-ʪʨʘʥʩʧʦʨʪʝʨʫ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʦʜʘʯʘ ʩʠʧʫʯʠʭ ʧʨʦʜʫʢʪʽʚ ʟʽ ʰʚʠʜʢʽʩʪʶ ʙʣʠʟʴʢʦ 0,05 ʤ/ʩ,  

ʧʨʠ ʮʴʦʤʫ ʪʦʚʱʠʥʘ ʰʘʨʫ ʧʨʦʜʫʢʪʫ ʨʝʛʫʣʶʻʪʴʩʷ ʰʣʷʭʦʤ ʟʤʽʥʠ ʟʘʟʦʨʫ ʤʽʞ 

ʩʪʨʽʯʢʦʶ ʪʘ ʟʘʩʫʚʢʦʶ [2]. ʂʦʥʩʪʨʫʢʮʽʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʠʩʦʢʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʱʦ ʩʢʣʘʜʘʻ 60ï480 ʢʛ/ʛʦʜ ʪʘ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʜʦʟʫʚʘʥʥʷ, 

ʧʦʭʠʙʢʘ ʷʢʦʛʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 1,5%, ʱʦ ʦʙʫʤʦʚʣʶʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʟʘʪʦʨʽʚ ʪʘʢʦʛʦ ʪʠʧʫ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʩʝʨʝʜʥʽʤʠ ʪʘ 

ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʅʘʧʽʚʘʚʪʦʤʘʪʠʯʥʽ ʜʦʟʘʪʦʨʠ ʙʦʨʦʰʥʘ ʟʜʽʡʩʥʶʶʪʴ ʚʽʜʤʽʨʶʚʘʥʥʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʟʘ ʚʘʛʦʶ. ʇʨʠʥʮʠʧ ʾʭʥʴʦʾ ʜʽʾ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʦʩʥʦʚʥʘ 

ʢʽʣʴʢʽʩʪʴ ʙʦʨʦʰʥʘ (ʙʣʠʟʴʢʦ 90ï95%) ʧʦʜʘʻʪʴʩʷ ʜʦ ʤʽʨʥʦʾ ʻʤʥʦʩʪʽ ʟ ʩʠʣʦʩʫ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʥʝʢʫ. ʇʽʩʣʷ ʚʽʜʤʽʨʶʚʘʥʥʷ ʦʩʥʦʚʥʦʾ ʚʘʛʠ ʚʤʠʢʘʻʪʴʩʷ ʧʨʠʚʽʜ 

ʧʨʠʩʪʨʦʶ ʜʦʩʠʧʘʥʥʷ, ʷʢʠʡ ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʧʦʢʘʟʥʠʢʠ ʮʠʬʝʨʙʣʘʪʫ 

ʽʥʜʠʢʘʪʦʨʫ ʜʦʧʦʚʥʶʻ ʚʘʛʫ ʙʦʨʦʰʥʘ ʜʦ ʟʘʜʘʥʠʭ ʟʥʘʯʝʥʴ. ɼʦʟʘʪʦʨ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ (ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʩʪʨʽʯʢʦʚʦʛʦ ʪʠʧʫ), ʱʦ ʩʢʣʘʜʘʻ 20ï100 ʢʛ [2]. ʇʨʠ ʮʴʦʤʫ 

ʧʦʭʠʙʢʘ ʜʦʟʫʚʘʥʥʷ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,5ï1,5%, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʪʘʢʠʡ ʪʠʧ ʜʦʟʘʪʦʨʽʚ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʜʨʽʙʥʠʤʠ ʪʘ ʩʝʨʝʜʥʽʤʠ ʦʙʩʷʛʘʤʠ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʜʣʷ ʜʦʟʫʚʘʥʥʷ ʩʠʧʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʦʤʧʣʝʢʩʠ ɸɺɯɸʈʄ, ʚ ʷʢʠʭ ʧʝʨʽʦʜʠʯʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʚʘʞʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʧʦʨʮʽʡ ʩʠʨʦʚʠʥʠ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʠʥʮʠʧʫ ʪʝʥʟʦʤʝʪʨʽʾ. ɼʘʪʯʠʢʠ ʪʝʥʟʦʤʝʪʨʽʚ, ʨʦʙʦʯʽ ʝʣʝʤʝʥʪʠ ʷʢʠʭ ʧʨʠ 

ʟʚʘʞʫʚʘʥʥʽ ʥʘʧʨʫʞʝʥʠʡ ʩʪʘʥ ʧʝʨʝʪʚʦʨʶʶʪʴ ʡʦʛʦ ʥʘ ʩʠʛʥʘʣ, ʱʦ ʬʽʢʩʫʻʪʴʩʷ 

ʦʜʥʠʤ ʘʙʦ ʜʝʢʽʣʴʢʦʤʘ ʝʣʝʢʪʨʠʯʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʘʨʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʚʦʜʠʪʴʩʷ ʚ ʦʜʠʥʠʮʽ ʚʘʛʠ. ʊʘʢʠʡ ʧʨʠʥʮʠʧ ʜʽʾ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ (ʧʦʭʠʙʢʘ ʥʝ ʚʠʱʝ 0,5ï1%) ʧʨʠ ʦʜʥʦʯʘʩʥʦ 

ʚʠʩʦʢʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ɺʩʪʫʧ ʜʦ ʬʘʭʫ: ʂʦʥʩʧʝʢʪ ʣʝʢʮʽʡ ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʩʪʫʧʝʥʷ ʚʠʱʦʾ 

ʦʩʚʽʪʠ çɹʘʢʘʣʘʚʨè ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 133 çɻʘʣʫʟʝʚʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷè / 

ʂʦʚʘʣʴʦʚ ʆ.ʆ., ʉʘʤʦʡʯʫʢ ʂ.ʆ., ʆʣʝʢʩʽʻʥʢʦ ɺ.ʆ., ʇʘʣʷʥʠʯʢʘ ʅ.ʆ., 

ʇʝʪʨʠʯʝʥʢʦ ʉ.ɺ., ɺʝʨʭʦʣʘʥʮʝʚʘ ɺ.ʆ., ʂʦʣʦʜʽʡ ʆ.ʉ.: ʊɼɸʊʋ. ï ʄʝʣʽʪʦʧʦʣʴ, 

2021. ï 180 ʩ. 

2. ʆʩʥʦʚʠ ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʧʝʨʝʨʦʙʥʠʭ ʽ 

ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ: ʧʽʜʨʫʯʥʠʢ / ʊɼɸʊʋ: ʂ. ʆ. ʉʘʤʦʡʯʫʢ, ɺ. ʉ. ɹʦʡʢʦ, ɺ. 

ʆ. ʆʣʝʢʩʽʻʥʢʦ ʪʘ ʽʥ. ï ʄʝʣʽʪʦʧʦʣʴ: ɺʠʜ. çʄʄɼè, 2020. ï 428ʩ. 

http://elar.tsatu.edu.ua/handle/123456789/14816
http://elar.tsatu.edu.ua/handle/123456789/14816
https://drive.google.com/file/d/1USdy3eoOgNWpxlAvkhpxMycWxUonsx6X/view?usp=sharing
https://drive.google.com/file/d/1USdy3eoOgNWpxlAvkhpxMycWxUonsx6X/view?usp=sharing
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ɯʅʊɽʅʉʀʌɯʂɸʎɯʗ ʇʈʆʎɽʉʋ ʉʋʐʂʀ  

ʄɸʂɸʈʆʅʅʀʍ ɺʀʈʆɹɯɺ 
 

ʏʝʪʚʝʨʪʘʢ ɺ.ʉ., 21ʄɹɻʄ  

ʇʝʪʨʠʯʝʥʢʦ ʉ.ɺ., ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʪʝʭʥʦʣʦʛʽʯʥʝ ʨʽʰʝʥʥʷ ʟʤʝʥʰʫʻ 

ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʩʫʰʢʠ  ʙʝʟ ʟʙʠʪʢʫ ʜʣʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʫ. 

 

ʄʘʢʘʨʦʥʥʽ ʚʠʨʦʙʠ ʟʘʚʜʷʢʠ ʥʠʟʴʢʽʡ ʚʦʛʢʦʩʪʽ ʤʦʞʫʪʴ ʟʙʝʨʽʛʘʪʠʩʷ 

ʪʨʠʚʘʣʠʡ ʯʘʩ. ɺʠʩʫʰʫʚʘʥʥʷ ʾʭ ʻ ʝʥʝʨʛʦʻʤʥʠʤ ʽ ʪʨʠʚʘʣʠʤ ʧʨʦʮʝʩʦʤ ʟ ʚʩʽʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʪʘʜʽʡ ʚʠʨʦʙʥʠʮʪʚʘ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʝʣʠʢʘ ʫʚʘʛʘ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʦʧʝʨʝʜʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʦʙ'ʻʢʪʘ ʩʫʰʢʠ ʜʦ ʟʥʝʚʦʜʥʝʥʥʷ. ʄʝʪʦʶ 

ʪʘʢʦʾ ʧʽʜʛʦʪʦʚʢʠ ʻ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʽʾ ʟʚ'ʷʟʢʫ ʚʦʣʦʛʠ ʟ ʤʘʪʝʨʽʘʣʦʤ ʽ ʟʤʽʥʘ 

ʡʦʛʦ ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ "ʞʦʨʩʪʢʠʭ" ʨʝʞʠʤʽʚ ʩʫʰʢʠ ʙʝʟ ʟʙʠʪʢʫ ʜʣʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʫ, 

ʱʦ ʚʠʩʫʰʫʻʪʴʩʷ. 

ʈʝʞʠʤʠ ʩʫʰʢʠ, ʚʞʠʚʘʥʽ ʚ ʤʘʢʘʨʦʥʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʨʽʟʥʦʤʘʥʽʪʥʽ. 

ʇʨʠ ʚʠʙʦʨʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʩʫʰʢʠ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʢʘʨʦʥʥʦʛʦ ʪʽʩʪʘ. 

ɺʽʜʦʤʦ, ʱʦ ʜʣʷ ʢʦʥʚʝʢʪʠʚʥʦʾ ʩʫʰʢʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ 

ʜʚʘ ʪʠʧʠ ʨʝʞʠʤʽʚ: ʙʝʟʧʝʨʝʨʚʥʠʡ ʽ ʧʫʣʴʩʫʶʯʠʡ. 

ʇʘʨʘʤʝʪʨʠ ʧʦʚʽʪʨʷ ʧʨʠ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʨʝʞʠʤʽ ʩʫʰʢʠ ʟʘʣʠʰʘʶʪʴʩʷ 

ʧʦʩʪʽʡʥʠʤʠ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ ʟʥʝʚʦʜʥʝʥʥʷ. 

ʆʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʨʝʞʠʤʫ ʻ ʪʝ, ʱʦ ʩʫʰʢʫ 

ʧʨʦʚʦʜʷʪʴ ʧʨʠ ʚʠʩʦʢʽʡ ʩʫʰʠʣʴʥʽʡ ʟʜʘʪʥʦʩʪʽ ʧʦʚʽʪʨʷ. ʊʘʢʠʡ ʨʝʞʠʤ ʤʦʞʥʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʜʣʷ ʚʠʨʦʙʽʚ ʩʪʽʡʢʠʭ ʜʦ ʜʝʬʦʨʤʘʮʽʾ. ʉʫʰʢʘ ʾʭ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʙʽʣʴʰ ʢʦʨʦʪʢʠʡ ʪʝʨʤʽʥ, ʥʽʞ ʜʦʚʛʦ-ʪʨʫʙʯʘʩʪʠʭ, ʨʦʟʤʽʨʠ ʾʭ 

ʤʝʥʰʝ, ʚʦʥʠ ʢʨʘʱʝ ʧʽʜʜʘʶʪʴʩʷ ʚʩʝʙʽʯʥʦʤʫ ʦʙʜʫʚʘʥʥʶ ʧʦʚʽʪʨʷʤ. 

ɼʦʚʛʦ-ʪʨʫʙʯʘʩʪʽ ʚʠʨʦʙʠ ʚʠʩʫʰʫʶʪʴʩʷ ʧʨʠ ʪʨʠ-ʩʪʘʜʽʡʥʦʤʫ ʘʙʦ 

ʧʫʣʴʩʫʶʯʦʤʫ ʨʝʞʠʤʽ. ʆʩʪʘʥʥʽʡ ʫʤʦʚʥʦ ʜʽʣʠʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʽ ʩʪʘʜʽʾ. ʇʝʨʰʘ 

ʩʪʘʜʽʷ - ʧʦʧʝʨʝʜʥʷ ʩʫʰʢʘ. ɰʾ ʤʝʪʦʶ ʻ ʩʪʘʙʽʣʽʟʘʮʽʷ ʬʦʨʤʠ ʚʠʨʦʙʽʚ 

ʟʘʧʦʙʽʛʘʥʥʷ ʧʣʽʩʥʷʚʽʥʥʶ. ʇʽʜʩʫʰʫʚʘʥʥʷ ʪʨʠʚʘʻ ʚʽʜ 30 ʭʚ ʜʦ 2 ʛʦʜ ʽ ʧʨʦʪʽʢʘʻ 

ʧʨʠ ʧʦʨʽʚʥʷʥʦ "ʞʦʨʩʪʢʠʭ" ʨʝʞʠʤʘʭ ʧʨʦʪʷʛʦʤ ʷʢʠʭ ʚʽʜʜʘʣʷʻʪʴʩʷ ʚʽʜ 1/3 ʜʦ 

ʧʦʣʦʚʠʥʠ ʚʦʣʦʛʠ ʚʽʜ ʪʽʻʾ ʢʽʣʴʢʦʩʪʽ, ʷʢʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʜʘʣʝʥʘ ʟʘ ʯʘʩ ʩʫʰʢʠ 

ʟ ʤʘʢʘʨʦʥʥʠʭ ʚʠʨʦʙʽʚ. 

ʊʘʢʝ ʽʥʪʝʥʩʠʚʥʝ ʟʥʝʚʦʜʥʝʥʥʷ ʤʦʞʣʠʚʝ ʪʽʣʴʢʠ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ 

ʩʫʰʢʠ, ʢʦʣʠ ʤʘʢʘʨʦʥʥʝ ʪʽʩʪʦ ʧʣʘʩʪʠʯʥʝ ʽ ʚʽʜʩʫʪʥʷ ʥʝʙʝʟʧʝʢʘ ʧʦʷʚʠ ʪʨʽʱʠʥ. 

ʇʦʜʘʣʴʰʝ ʚʝʜʽʥʥʷ ʧʨʦʮʝʩʫ ʧʨʠ "ʞʦʨʩʪʢʦʤʫ" ʨʝʞʠʤʽ ʥʝʤʦʞʣʠʚʝ, ʦʩʢʽʣʴʢʠ 

ʮʝ ʧʨʠʚʝʜʝ ʜʦ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʚʠʨʦʙʽʚ, ʚʠʥʠʢʣʠʡ ʧʨʠ ʮʴʦʤʫ ʚʝʣʠʢʠʡ 
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ʛʨʘʜʽʻʥʪ ʚʦʛʢʦʩʪʽ ʪʘ ʟʙʽʣʴʰʝʥʽ ʥʘʧʨʫʞʝʥʥʷ ʥʝ ʤʦʞʥʘ ʙʫʜʝ ʟʤʝʥʰʫʚʘʪʠ, 

ʦʩʢʽʣʴʢʠ ʤʘʢʘʨʦʥʥʝ ʪʽʩʪʦ ʧʨʠʜʙʘʣʦ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʫʞʥʦʛʦ ʪʽʣʘ. 

ʑʦʙ ʫʥʠʢʥʫʪʠ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʜʨʫʛʘ ʩʪʘʜʽʷ - 

ʚʽʜʚʦʣʦʞʫʚʘʥʥʷ. ʐʣʷʭʦʤ ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʚʦʛʢʦʩʪʽ ʧʦʚʽʪʨʷ 

ʜʦʤʘʛʘʶʪʴʩʷ "ʨʦʟʤ'ʷʢʰʝʥʥʷ ʢʽʨʦʯʢʠ" ʟʘ ʨʘʭʫʥʦʢ ʟʚʦʣʦʞʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʰʘʨʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʛʨʘʜʽʻʥʪʘ ʚʦʛʢʦʩʪʽ ʽ 

ʨʦʟʩʤʦʢʪʫʶʪʴʩʷ ʚʠʥʠʢʣʽ ʥʘʧʨʫʞʝʥʥʷ. ʎʝʡ ʧʨʦʮʝʩ ʢʨʘʱʝ ʚʝʩʪʠ ʧʨʠ 

ʧʦʨʽʚʥʷʥʦ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʽ ʚʽʜʥʦʩʥʽʡ ʚʦʛʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʧʨʠ ʷʢʠʭ 

ʰʚʠʜʢʽʩʪʴ ʜʠʬʫʟʽʾ ʚʦʣʦʛʠ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ ʟ ʧʦʚʝʨʭʥʽ 

ʤʝʥʰʘʻ. ʋ ʮʠʭ ʫʤʦʚʘʭ ʪʨʠʚʘʣʽʩʪʴ ʚʽʜʚʦʣʦʞʫʚʘʥʥʷ ʩʢʦʨʦʯʫʻʪʴʩʷ. 

ʊʨʝʪʷ ʩʪʘʜʽʷ - ʦʩʪʘʪʦʯʥʘ ʩʫʰʢʘ - ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠ "ʤ'ʷʢʦʤʫ" ʨʝʞʠʤʽ 

ʜʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ ʥʝ ʧʝʨʝʚʠʱʠʣʠ ʛʨʘʥʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ, 

ʦʩʢʽʣʴʢʠ ʚʠʨʦʙʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʪʘʥʽ ʧʨʫʞʥʠʭ ʜʝʬʦʨʤʘʮʽʡ. ʇʨʠ ʮʴʦʤʫ 

ʰʚʠʜʢʽʩʪʴ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ ʟ ʧʦʚʝʨʭʥʽ ʧʦʚʠʥʥʘ ʙʫʪʠ ʩʫʤʽʨʥʘ ʟ 

ʰʚʠʜʢʽʩʪʶ ʾʾ ʧʽʜʚʝʜʝʥʥʷ ʟ ʚʥʫʪʨʽʰʥʽʭ ʰʘʨʽʚ ʜʦ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ. ʅʘ ʮʴʦʤʫ 

ʝʪʘʧʽ ʩʫʰʢʫ ʤʦʞʥʘ ʯʝʨʛʫʚʘʪʠ ʟ ʚʽʜʚʦʣʦʞʫʚʘʥʥʷʤ. 

ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʦʚʽʣʴʥʝ ʦʭʦʣʦʜʞʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʧʽʩʣʷ ʾʾ 

ʩʫʰʢʠ, ʱʦʙ ʜʦ ʤʦʤʝʥʪʫ ʫʧʘʢʦʚʢʠ ʛʨʘʜʽʻʥʪ ʚʦʛʢʦʩʪʽ ʙʫʚ ʤʽʥʽʤʘʣʴʥʠʤ. ʇʨʠ 

ʨʽʟʢʦʤʫ ʦʭʦʣʦʜʞʫʚʘʥʥʽ ʤʦʞʣʠʚʝ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ ʟʘ ʨʘʭʫʥʦʢ 

ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʚʠʨʽʚʥʶʚʘʥʥʷ ʚʦʣʦʛʦʚʤʽʩʪʫ ʧʦ ʰʘʨʘʭ ʚʠʨʦʙʫ. 

ʇʨʦʧʦʥʫʻʪʴʩʷ 5-ʪʠ ʩʪʘʜʽʡʥʠʡ ʨʝʞʠʤ ʩʫʰʢʠ ʜʦʚʛʦ-ʪʨʫʙʯʘʩʪʠʭ 

ʤʘʢʘʨʦʥʥʠʭ ʚʠʨʦʙʽʚ: ʧʦʧʝʨʝʜʥʷ ʩʫʰʢʘ; ʢʦʨʦʪʢʦʯʘʩʥʝ (ʛʣʠʙʦʢʝ) 

ʚʽʜʚʦʣʦʞʫʚʘʥʥʷ; ʧʦʚʪʦʨʥʘ ʩʫʰʢʘ; ʪʨʠʚʘʣʝ (ʧʦʚʝʨʭʥʝʚʝ) ʚʽʜʚʦʣʦʞʫʚʘʥʥʷ ʪʘ 

ʜʦʩʫʰʫʚʘʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʘʛʘʪʦ-ʩʪʘʜʽʡʥʦʛʦ ʨʝʞʠʤʫ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʣʦ 

ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʩʫʰʢʠ ʜʦ 10-12 ʛʦʜ. 

ʅʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʚʠʷʚʣʝʥʝ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʞʠʚʦʛʦ ʧʝʨʝʪʠʥʫ ʦʙʠʯʘʡʢʠ ʜʣʷ ʢʘʩʝʪʠ - 45 %. 

ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʦʧʝʨʝʜʥʶ ʩʫʰʢʫ ʟʜʽʡʩʥʶʚʘʪʠ ʩʫʰʠʣʴʥʠʤ ʘʛʝʥʪʦʤ 

(ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 50Áʉ ʽ ʚʽʜʥʦʩʥʘ ʚʦʛʢʽʩʪʴ 65 %) ʟ ʰʚʠʜʢʽʩʪʶ 5 ʤ/ʩ ʧʨʠ 

ʯʘʩʪʦʪʽ ʛʦʡʜʘʥʥʷ ʢʘʩʝʪʠ 15-12 ʢʘʯʘʥʴ ʚ ʭʚʠʣʠʥʫ. ʊʨʠʚʘʣʽʩʪʴ ʩʫʰʢʠ 1,5 

ʛʦʜʠʥʠ, ʢʽʥʮʝʚʘ ʚʦʛʢʽʩʪʴ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ - 22 %. 

ʇʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʾ ʩʫʰʢʠ, ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʦʩʪʘʪʦʯʥʦʾ ʩʫʰʢʠ ʚʠʨʦʙʠ 

ʥʝʦʙʭʽʜʥʦ ʧʽʜʜʘʪʠ ʚʽʜʚʦʣʦʞʫʚʘʥʥʶ ʧʨʦʪʷʛʦʤ 60 ʭʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

ʧʦʚʽʪʨʷ 47 Áʉ, ʚʦʛʢʦʩʪʽ 88-94% ʽ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʢʘʩʝʪʠ 2 ʦʙ/ʭʚ. 

ʆʩʪʘʪʦʯʥʫ ʩʫʰʢʫ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʧʦʚʽʪʨʷʤ ʧʨʠ ʥʘʩʪʫʧʥʠʭ ʡʦʛʦ 

ʧʘʨʘʤʝʪʨʘʭ: ʪʝʤʧʝʨʘʪʫʨʘ - 50 Áʉ, ʚʽʜʥʦʩʥʘ ʚʦʛʢʽʩʪʴ - 80 %, ʰʚʠʜʢʽʩʪʴ 

ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ - 5 ʤ/ʩ, ʯʘʩʪʦʪʘ ʛʦʡʜʘʥʥʷ - 15 ʢʘʯʘʥʴ ʚ ʭʚʠʣʠʥʫ, 

ʪʨʠʚʘʣʽʩʪʴ ʛʦʡʜʘʥʥʷ ʽ ʦʙʜʫʚʘʥʥʷ - 20 ʭʚ; ʚʽʜʚʦʣʦʞʫʚʘʥʥʷ ʧʦʪʨʽʙʥʦ 

ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʪʷʛʦʤ 40 ʭʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʚʽʪʨʷ 47 Áʉ, ʚʽʜʥʦʩʥʽʡ 

ʚʦʛʢʦʩʪʽ 88-94 %, ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʢʘʩʝʪʠ 2ʦʙ/ʭʚ. ʇʦʪʽʤ ʮʠʢʣ 

ʧʦʚʪʦʨʶʻʪʴʩʷ. ɿʘʛʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʩʫʰʢʠ ʤʘʢʘʨʦʥʽʚ 17-18 ʛʦʜ. 
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ʇʈʆɽʂʊʋɺɸʅʅʗ ʊɽʍʅʆʃʆɻɯʏʅʆɰ ʃɯʅɯɰ ʇɽʈɽʈʆɹʂʀ ɿɽʈʅɸ ɺ 

ʉʌɻ "ʄɯʈɸɾ" ʄ. ʆʈɯʍɯɺ 

 

ɺʠʙʣʦʚ ʄ.ʆ., 21ʄɹɻʄ 

ʂʝʨʽʚʥʠʢ ʗʣʧʘʯʠʢ ɺ.ʌ., ʜ.ʪ.ʥ., ʧʨʦʬ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ 

ʧʝʨʝʨʦʙʢʠ ʟʝʨʥʘ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʢʨʫʧ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʠʪʠ 

ʘʩʦʨʪʠʤʝʥʪ ʪʘ ʟʥʠʟʠʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. 

 

ʉʌɻ "ʄʽʨʘʞ" ʤʘʻ ʟʘʛʘʣʴʥʫ ʧʣʦʱʫ 2300 ʤ
2
. ɹʝʟʧʦʩʝʨʝʜʥʷ ʙʣʠʟʴʢʽʩʪʴ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʦ ʦʙʣʘʩʥʠʭ ʮʝʥʪʨʽʚ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ  

ʟʚôʷʟʢʽʚ ʧʦ ʧʦʩʪʘʯʘʥʥʶ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʜʫʢʮʽʾ, ʘ ʦʪʞʝ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʠʙʫʪʢʫ ʟʘ ʨʘʭʫʥʦʢ ʚʝʣʠʢʦʛʦ ʧʦʧʠʪʫ ʥʘ 

ʨʝʘʣʽʟʦʚʘʥʫ ʧʨʦʜʫʢʮʽʶ. ʉʧʝʮʽʘʣʽʟʘʮʽʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ 

ʥʘʧʨʷʤʢʫ ʧʝʨʝʨʦʙʢʠ ʩʦʥʷʰʥʠʢʦʚʦʛʦ ʥʘʩʽʥʥʷ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʣʽʾ, ʟ 

ʜʦʜʘʪʢʦʚʦʶ ʙʦʨʦʰʥʦʤʝʣʴʥʦʶ ʛʘʣʫʟʟʶ ʪʘ ʧʝʢʘʨʥʝʶ. 

ɻʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ, ʱʦ ʩʪʦʾʪʴ ʧʝʨʝʜ ʉʌɻ "ʄʽʨʘʞ" (ʤ. ʆʨʽʭʽʚ) ï 

ʨʦʟʰʠʨʝʥʥʷ ʨʠʥʢʫ ʟʙʫʪʫ ʧʨʦʜʫʢʮʽʾ ʽ ʟʤʽʮʥʝʥʥʷ ʟʘʚʦʡʦʚʘʥʠʭ ʧʦʟʠʮʽʡ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʚʠʨʦʙʣʝʥʠʭ ʪʦʚʘʨʽʚ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʢʝʪʫʚʘʥʥʷ, ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ 

ʧʨʦʚʝʩʪʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ ʽʩʥʫʶʯʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʣʷ 

ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʜʫʢʮʽʾ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʾ ʣʽʥʽʾ ʧʦ 

ʚʠʛʦʪʦʚʣʝʥʥʶ ʢʨʫʧ [1-3]. ɿʘ ʜʘʥʠʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʨʘʟ ʥʘ ʨʠʥʢʫ ʢʨʫʧ ʥʝ ʧʦʚʥʽʩʪʶ ʟʘʜʦʚʦʣʝʥʠʡ ʧʦʧʠʪ ʥʘ 

ʚʽʚʩʷʥʽ ʧʣʘʩʪʽʚʮʽ "ɻʝʨʢʫʣʝʩ". ʊʘʢʫ ʧʨʦʜʫʢʮʽʶ ʟʘʚʦʟʷʪʴ ʟ ʽʥʰʠʭ ʦʙʣʘʩʪʝʡ, 

ʪʦʤʫ ʮʽʥʘ ʥʘ ʥʠʭ ʧʦʤʽʪʥʦ ʟʙʽʣʴʰʝʥʘ. ɸʣʝ ʚʽʚʩʷʥʽ ʧʣʘʩʪʽʚʮʽ ʮʽʣʢʦʤ ʤʦʞʣʠʚʦ 

ʚʠʨʦʙʣʷʪʠ ʚ ʮʝʭʫ ʚʠʨʦʙʥʠʮʪʚʘ ʢʨʫʧ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʫ ʣʽʥʽʶ ʧʣʶʱʠʣʴʥʦʛʦ 

ʚʝʨʩʪʘʪʫ ʪʘ ʩʫʰʘʨʢʠ.  

ɺʥʘʩʣʽʜʦʢ ʧʝʨʝʨʦʙʢʠ ʩʠʨʦʚʠʥʠ ʥʘ ʤʽʩʮʽ ʾʾ ʚʠʨʦʱʫʚʘʥʥʷ ʮʽʥʘ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʫ ʙʫʜʝ ʤʝʥʰʘ ʟʘ ʽʩʥʫʶʯʽ ʥʘ ʨʠʥʢʫ ʨʘʡʦʥʫ. ʊʘʢʠʤ ʯʠʥʦʤ 

ʧʦʪʫʞʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦ ʚʠʨʦʙʥʠʮʪʚʫ ʚʽʚʩʷʥʠʭ ʧʣʘʩʪʽʚʮʽʚ "ɻʝʨʢʫʣʝʩ" 

ʩʪʘʥʦʚʠʪʴ 1800 ʢʛ/ʟʤ ʧʨʠ 250 ʨʦʙʦʯʠʭ ʜʥʷʭ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʨʽʢ. 

ʈʦʟʨʦʙʣʝʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʚʽʚʩʷʥʠʭ ʧʣʘʩʪʽʚʮʽʚ ʟ 

ʨʦʟʨʘʭʫʥʢʘʤʠ ʧʨʦʤʽʞʥʠʭ ʝʪʘʧʽʚ ʦʙôʻʤʽʚ ʩʠʨʦʚʠʥʠ. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʟʘʜʘʥʦʾ ʚʠʨʦʙʥʠʯʦʾ ʧʨʦʛʨʘʤʠ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ ʥʝʦʙʭʽʜʥʦ ʙʣʠʟʴʢʦ 2748 ʢʛ 

ʟʝʨʥʘ ʫ ʟʤʽʥʫ. ʈʦʟʨʘʭʦʚʘʥʝ ʪʘ ʧʽʜʽʙʨʘʥʝ ʦʙʣʘʜʥʘʥʥʷ ʣʽʥʽʾ.  

ɼʣʷ ʨʦʙʦʪʠ ʮʝʭʫ ʚʠʨʦʙʥʠʮʪʚʘ ʢʨʫʧ ʢʽʣʴʢʽʩʪʴ ʧʝʨʩʦʥʘʣʫ ʦʙʨʦʙʥʦʛʦ 

ʮʝʭʫ ʩʪʘʥʦʚʠʪʴ 4 ʦʩʥʦʚʥʠʭ ʨʦʙʽʪʥʠʢʘ. 
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ʈʦʟʨʦʙʣʝʥʠʡ ʢʦʤʧʦʥʫʚʘʣʴʥʠʡ ʧʣʘʥ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʽʣʴʥʠʮʴ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ ʚ ʮʝʭʫ. ʇʣʦʱʘ ʚʠʨʦʙʥʠʯʦʾ ʜʽʣʴʥʠʮʽ ʩʪʘʥʦʚʠʪʴ 94 ʤ
2
.  

ʆʧʠʩʘʥʠʡ ʧʦʨʷʜʦʢ ʧʨʠʡʤʘʥʥʷ ʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʮʝʥʪʨʦʚʦʾ 

ʢʨʫʧʦʨʫʰʢʠ ɸ1-ʄʎʇ  ʫ ʧʨʦʝʢʪʥʝ ʧʦʣʦʞʝʥʥʷ. ʈʦʟʨʦʙʣʝʥʝ ʤʦʥʪʘʞʥʝ 

ʢʨʝʩʣʝʥʥʷ ʤʘʰʠʥʠ. ʈʦʟʨʘʭʦʚʘʥʠʡ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʘʰʠʥʠ, 

ʤʘʩʦʶ 285 ʢʛ ʽ ʨʦʟʤʽʨʘʤʠ 880ʭ590ʭ470 ʤʤ. 

ʅʘʚʝʜʝʥʘ ʢʘʨʪʘ ʤʦʥʪʘʞʫ ʢʨʫʧʦʨʫʰʢʠ, ʷʢʘ ʚʢʣʶʯʘʻ ʦʧʝʨʘʮʽʾ 

ʨʦʟʢʦʥʩʝʨʚʘʮʽʾ, ʨʦʟʤʽʪʢʠ ʧʽʜ ʤʦʥʪʘʞ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʘʰʠʥʠ, ʧʽʜʛʦʪʦʚʢʠ ʜʦ 

ʨʦʙʦʪʠ, ʧʽʜʢʣʶʯʝʥʥʷ ʤʘʰʠʥʠ, ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʭʦʣʦʩʪʦʤʫ ʭʦʜʽ ʪʘ ʧʽʜ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ. ʇʨʦʚʝʜʝʥʦ ʦʛʣʷʜ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʧʦ ʦʭʦʨʦʥʽ 

ʧʨʘʮʽ, ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʟʘʭʦʜʠ ʧʦ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ, 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʥʝʙʝʟʧʝʯʥʽ ʽ ʰʢʽʜʣʠʚʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ ʢʨʫʧ ʪʘ ʚʠʷʚʣʝʥʦ ʰʣʷʭʠ 

ʦʨʛʘʥʽʟʘʮʽʾ ʙʝʟʧʝʯʥʠʭ ʫʤʦʚ ʨʦʙʦʪʠ ʧʝʨʩʦʥʘʣʫ. 

ʈʦʟʛʣʷʥʫʪʦ ʧʦʨʷʜʦʢ ʜʽʡ ʫ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʧʨʠʚʝʜʝʥʦ ʟʘʭʦʜʠ 

ʧʨʦʪʠʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ ʢʨʫʧ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. 

ʅʘʚʝʜʝʥʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʟʘʭʦʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʫ ʢʨʫʧ'ʷʥʦʤʫ ʮʝʭʫ. ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʨʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʣʽʥʽʾ, ʛʨʘʬʽʢʫ ʾʾ ʨʦʙʦʪʠ, ʢʽʣʴʢʦʩʪʽ ʩʠʨʦʚʠʥʠ, ʤʘʩʠ ʚ ʫʧʘʢʦʚʮʽ ʧʨʦʚʝʜʝʥʠʡ 

ʨʦʟʨʘʭʫʥʦʢ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʣʽʥʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʚʝʜʝʥʦʛʦ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʣʽʥʽʾ. ʈʝʥʪʘʙʝʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʩʢʣʘʜʘʻ 23,8 %, ʩʪʨʦʢ 

ʦʢʫʧʥʦʩʪʽ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ 1,4 ʨʦʢʠ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆʎɽʉʋ ʇʆɼʈɯɹʅɽʅʅʗ ɿɽʈʅʆɺʆɻʆ 

ʄɸʊɽʈɯɸʃʋ ɺ ɼʈʆɹɸʈʎɯ 

 

ɺʠʙʣʦʚ ʄ.ʆ., 21ʄɹɻʄ 

ʂʝʨʽʚʥʠʢ ʉʘʤʦʡʯʫʢ ʂ.ʆ., ʜ.ʪ.ʥ., ʧʨʦʬ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʮʝʩʫ 

ʧʦʜʨʽʙʥʝʥʥʷ ʟʝʨʥʘ ʚ ʜʨʦʙʘʨʮʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʢʨʫʧ. 

 

ʋ ʤʝʭʘʥʽʯʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠʛʦʪʫʚʘʥʥʷ ʢʦʨʤʽʚ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤ ʽ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʻ ʧʨʦʮʝʩ ʧʦʜʨʽʙʥʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʤʦʛ 

ʬʽʟʽʦʣʦʛʽʾ ʛʦʜʫʚʘʥʥʷ ʪʚʘʨʠʥ. ʇʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʟʘʩʚʦʶʶʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ 

ʪʚʘʨʠʥ ʪʽʣʴʢʠ ʫ ʨʦʟʯʠʥʥʦʤʫ ʚʠʛʣʷʜʽ, ʘ ʰʚʠʜʢʽʩʪʴ ʦʙʨʦʙʢʠ ʯʘʩʪʦʢ ʢʦʨʤʫ 

ʰʣʫʥʢʦʚʠʤ ʩʦʢʦʤ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʘ ʧʣʦʱʽ ʾʭ ʧʦʚʝʨʭʥʽ. ɿ ʽʥʞʝʥʝʨʥʦʾ 

ʪʦʯʢʠ ʟʦʨʫ ʧʨʦʮʝʩ ʧʦʜʨʽʙʥʝʥʥʷ ʻ ʥʘʡʙʽʣʴʰ ʝʥʝʨʛʦʻʤʥʠʤ ʪʘ ʢʦʰʪʦʚʥʠʤ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʢʦʤʙʽʢʦʨʤʽʚ. 

ʆʛʣʷʜ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʽ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ 

ʩʢʣʘʜʥʦʛʦ ʨʫʭʫ ʤʦʣʦʪʢʘ, ʰʘʨʥʽʨʥʦ ʟʘʢʨʽʧʣʝʥʦʛʦ ʥʘ ʨʦʪʦʨʽ ʢʦʨʤʦʜʨʦʙʘʨʢʠ 

ʧʦʢʘʟʫʻ, ʱʦ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʫʜʘʨʥʦʛʦ ʚʧʣʠʚʫ ʤʦʣʦʪʢʘ 

ʙʫʜʫʪʴ, ʢʦʣʠ ʟʝʨʥʽʚʢʘ ʥʘʜʭʦʜʠʪʴ ʫ ʨʦʙʦʯʫ ʢʘʤʝʨʫ ʧʽʜ ʜʽʻʶ ʩʠʣ ʪʷʞʽʥʥʷ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ ʨʦʙʦʯʦʾ ʛʨʘʥʽ ʤʦʣʦʪʢʘ [1-3]. ʅʝʦʙʭʽʜʥʦʶ 

ʫʤʦʚʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʫʜʘʨʫ ʻ ʪʝ, ʱʦ ʤʦʣʦʪʦʢ ʚ ʟʦʥʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʦʚʠʥʝʥ 

ʟʥʘʭʦʜʠʪʠʩʷ ʫ ʨʘʜʽʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʚʽʜʥʦʩʥʦ ʚʽʩʽ ʧʽʜʚʽʩʫ ʽ ʤʘʪʠ 

ʤʘʢʩʠʤʘʣʴʥʫ ʚʽʜʥʦʩʥʫ ʰʚʠʜʢʽʩʪʴ. ʎʝ ʤʦʞʣʠʚʦ, ʢʦʣʠ ʟʘ ʧʝʨʽʦʜ ʦʜʥʦʛʦ 

ʦʙʝʨʪʫ ʨʦʪʦʨʘ ʤʦʣʦʪʦʢ ʢʨʽʤ ʮʽʣʦʛʦ ʯʠʩʣʘ ʟʨʦʙʠʪʴ ʦʙʦʚôʷʟʢʦʚʦ ʱʝ 1/2 

ʧʝʨʽʦʜʫ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ. 

ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʢʽʣʴʢʽʩʪʴ ʧʝʨʽʦʜʽʚ ʢʦʣʠʚʘʥʴ ʙʫʜʝ ʢʨʘʪʥʦʶ 

ʧʝʨʽʦʜʫ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ, ʚʽʜ ʫʜʘʨʫ ʦʙ ʧʦʨʮʽʶ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʥʘʜʽʡʰʦʚ ʫ 

ʨʦʙʦʯʫ ʢʘʤʝʨʫ, ʤʦʣʦʪʦʢ ʨʽʟʢʦ ʟʙʽʣʴʰʠʪʴ ʘʤʧʣʽʪʫʜʫ ʢʦʣʠʚʘʥʴ. ʇʨʠ ʮʴʦʤʫ 

ʫʜʘʨʥʠʡ ʚʧʣʠʚ ʤʦʣʦʪʢʘ ʙʫʜʝ ʤʽʥʽʤʘʣʴʥʠʡ. ɺʩʪʘʥʦʚʣʝʥʽ ʟʘʣʝʞʥʦʩʪʽ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʮʝʩʫ ʧʦʜʨʽʙʥʝʥʥʷ, ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʤʦʣʦʪʢʘ. ʅʘ ʦʩʥʦʚʽ ʪʝʦʨʽʾ ʫʜʘʨʫ ʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʢʨʠʪʝʨʽʶ ʤʽʮʥʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʟ ʧʨʫʞʥʦ-ʚôʷʟʢʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, 

ʚʠʟʥʘʯʝʥʦ, ʱʦ ʨʫʡʥʫʚʘʥʥʷ ʟʝʨʥʽʚʢʠ ʚʽʜʙʫʜʝʪʴʩʷ, ʷʢʱʦ ʢʽʥʝʪʠʯʥʘ ʝʥʝʨʛʽʷ 

ʫʜʘʨʫ ʤʦʣʦʪʢʘ ʜʦʩʷʛʥʝ ʤʝʞʽ ʤʽʮʥʦʩʪʽ ʜʣʷ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʨʦʟʨʦʙʣʝʥʦ ʽ ʚʠʛʦʪʦʚʣʝʥʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʤʘʣʦʛʘʙʘʨʠʪʥʫ ʜʨʦʙʘʨʢʫ ʟ ʰʘʨʥʽʨʥʦ ʟʘʢʨʽʧʣʝʥʠʤʠ 

ʤʦʣʦʪʢʘʤʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʟʜʨʽʙʥʶʚʘʥʥʷ ʟʝʨʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ [4, 

5]. ʆʩʥʦʚʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʜʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʻ: ʨʦʙʦʯʘ ʢʘʤʝʨʘ, ʞʠʚʠʣʴʥʽ ʽ 
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ʚʽʜʚʽʜʥʠʡ ʧʘʪʨʫʙʢʠ, ʤʦʣʦʪʢʦʚʠʡ ʨʦʪʦʨ, ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʽ ʨʘʤʘ. ʂʦʨʧʫʩ  

ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ ʟʘʢʨʠʪʠʡ ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ ʬʣʘʥʮʝʤ, ʥʘ ʷʢʦʤʫ ʟʘʢʨʽʧʣʝʥʘ 

ʤʘʪʦʯʠʥʘ  ʟ ʜʚʦʤʘ ʨʘʜʽʘʣʴʥʠʤʠ ʧʽʜʰʠʧʥʠʢʘʤʠ, ʘ ʟ ʽʥʰʦʾ ʩʪʦʨʦʥʠ ʢʨʠʰʢʦʶ. 

ɼʣʷ ʧʦʜʘʯʽ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʢʦʨʧʫʩʘ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ 

ʦʧʦʨʥʦʤʫ ʬʣʘʥʮʽ  ʞʠʚʠʣʴʥʠʡ ʧʘʪʨʫʙʦʢ 1 ʜʽʘʤʝʪʨʦʤ Ï 0,1 ʤ ʽ ʚʠʩʦʪʦʶ L = 

0,410 ʤ. ʅʘ ʞʠʚʠʣʴʥʦʤʫ ʧʘʪʨʫʙʢʫ ʚʩʪʘʥʦʚʣʝʥʝ ʤʽʨʥʝ ʩʢʣʦ ʟʽ ʰʢʘʣʦʶ ʜʣʷ 

ʚʽʟʫʘʣʴʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʜʘʯʽ ʤʘʪʝʨʽʘʣʫ. 

ʈʦʪʦʨ ʜʨʦʙʘʨʢʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʘʣʘ ʽʟ ʬʣʘʥʮʝʤ, ʚʪʫʣʢʠ ʽʟ 

ʧʨʠʚʘʨʝʥʠʤʠ ʜʦ ʥʝʾ ʜʚʦʤʘ ʧʣʘʥʢʘʤʠ, ʜʚʦʭ ʧʘʣʴʮʽʚ ʟ ʥʘʙʦʨʦʤ ʤʦʣʦʪʢʽʚ  ʽ 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʚʪʫʣʦʢ. ɺʪʫʣʢʫ ʨʦʪʦʨʘ ʥʘ ʚʘʣʫ ʫʪʨʠʤʫʶʪʴ ʜʚʘ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʰʪʠʬʪʠ. ʇʘʣʝʮʴ, ʚʽʣʴʥʦ ʚʩʪʘʚʣʝʥʠʡ ʚ ʦʪʚʦʨʠ ʧʣʘʥʦʢ, ʬʽʢʩʫʻʪʴʩʷ ʚʽʜ 

ʦʩʴʦʚʦʛʦ ʟʩʫʚʫ ʛʦʣʽʚʢʦʶ ʽ ʩʪʦʧʦʨʥʠʤ ʢʽʣʴʮʝʤ. ʅʘ ʢʦʞʥʦʤʫ ʟ ʧʘʣʴʮʽʚ 

ʨʦʟʤʽʱʝʥʦ ʧʦ 10 ʤʦʣʦʪʢʽʚ ʽ ʩʪʽʣʴʢʠ ʞ ʜʠʩʪʘʥʮʽʡʥʠʭ ʚʪʫʣʦʢ. ʄʦʣʦʪʢʠ ʫʟʷʪʽ 

ʟ ʢʦʤʧʣʝʢʪʫ ʜʨʦʙʘʨʢʠ ʂɼʋ-2. ʅʘ ʧʘʣʴʮʷʭ ʤʦʣʦʪʢʠ ʽ ʚʪʫʣʢʠ ʨʦʟʤʽʱʝʥʽ ʚ 

ʰʘʭʦʚʦʤʫ ʧʦʨʷʜʢʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʨʦʪʦʨʘ ʧʦʚʥʝ ʧʝʨʝʢʨʠʪʪʷ 

ʤʦʣʦʪʢʘʤʠ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʜʨʦʙʠʣʴʥʦʾ ʢʘʤʝʨʠ. ɼʣʷ ʧʨʠʚʦʜʫ 

ʜʨʦʙʘʨʢʠ ʚʩʪʘʥʦʚʣʝʥʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥ  ʥʦʤʽʥʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ H =3 ʢɺʪ ʽ 

ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ n=1410 ʭʚ
-1
 (ʪʠʧ ɸʆʉ-42). ʗʢʽʩʪʴ ʧʦʜʨʽʙʥʝʥʥʷ 

ʚʠʟʥʘʯʘʣʘʩʷ ʰʣʷʭʦʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʙʠ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʦʤʫ 

ʩʠʪʦʚʦʤʫ ʢʫʣʽʩʥʦʤʫ ʢʣʘʩʠʬʽʢʘʪʦʨʽ.  

ɽʢʩʧʣʫʘʪʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ 

ʤʘʣʦʛʘʙʘʨʠʪʥʽʡ ʟʝʨʥʦʚʽʡ ʤʦʣʦʪʢʦʚʽʡ ʢʦʨʤʦʜʨʦʙʘʨʮʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 100 

ʢʛ/ʛʦʜ, ʦʙʣʘʜʥʘʥʽʡ ʟʤʽʥʥʠʤʠ ʨʦʪʦʨʘʤʠ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʣʽʥʽʡʥʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʪʦʨʘ 2,25 ʽ 4 ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʠʤ ʢʦʤʧʣʝʢʪʦʤ ʂ ï 505. 
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ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʈʆɹʆʊʀ ʊɽʍʅʆʃʆɻɯʏʅʆɰ 

ʃɯʅɯɰ ʇɽʈɽʈʆɹʂʀ ʄʆʃʆʂɸ ɺ ʊɼɺ çɺɽʉɽʃɯɺʉʔʂʀʁ 

ʄʆʃʆʂʆɿɸɺʆɼè 

 

ɸʨʪʝʤ ɼ.ʉ., 21ʄɹ ɻʄ ɿ 

ʂʝʨʽʚʥʠʢ ʉʘʤʦʡʯʫʢ ʂ.ʆ., ʜ.ʪ.ʥ., ʧʨʦʬ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ 

ʧʝʨʝʨʦʙʢʠ ʤʦʣʦʢʘ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʨʦʟʰʠʨʠʪʠ ʘʩʦʨʪʠʤʝʥʪ ʪʘ ʟʥʠʟʠʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. 

 

ɯʩʪʦʨʽʷ ʟʘʚʦʜʫ ʙʝʨʝ ʩʚʽʡ ʧʦʯʘʪʦʢ ʫ ʜʘʣʝʢʦʤʫ 1925 ʨʦʮʽ, ʟ ʪʦʛʦ ʯʘʩʫ 

ʙʘʛʘʪʦ ʨʦʢʽʚ ʤʠʥʫʣʦ ʽ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ɼɺ "ɺʝʩʝʣʽʚʩʴʢʠʡ 

ʤʦʣʦʢʦʟʘʚʦʜ" ʻ ʥʘʡʙʽʣʴʰʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʨʘʡʦʥʫ ʪʘ ʚʭʦʜʠʤʦ ʜʦ ʜʝʩʷʪʢʠ 

ʧʝʨʝʜʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʪʽ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾ. 

ʊɼɺ "ɺʝʩʝʣʽʚʩʴʢʠʡ ʤʦʣʦʢʦʟʘʚʦʜ ʮʝ  ʧʽʜʧʨʠʻʤʩʪʚʦ, ʱʦ ʘʢʪʠʚʥʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ, ʛʦʪʦʚʝ ʥʘʜʘʪʠ ʧʨʦʜʫʢʮʽʶ ʚʣʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʽʣʴʢʠ 

ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ. ɿʘʚʞʜʠ ʡʜʝ ʥʘ ʟʫʩʪʨʽʯ ʩʚʦʾʤ ʢʣʽʻʥʪʘʤ ʪʘ ʥʘʜʘʻ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʫʤʦʚʠ ʩʧʽʚʧʨʘʮʽ ʢʦʞʥʦʤʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʫʧʽʚʝʣʴʥʦʛʦ ʧʦʧʠʪʫ 

ʨʝʛʽʦʥʫ ʽ ʘʥʘʣʽʟʫ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʊɼɺ "ɺʝʩʝʣʽʚʩʴʢʠʡ 

ʤʦʣʦʢʦʟʘʚʦʜ" ʟôʷʩʦʚʘʥʦ, ʱʦ ʚ ʮʴʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʜʦʮʽʣʴʥʦ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʜʽʶʯʝ ʚʠʨʦʙʥʠʮʪʚʦ ʧʦ ʧʝʨʝʨʦʙʮʽ ʤʦʣʦʢʘ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʽ ʩʪʨʫʢʪʫʨʦʶ 

ʢʫʧʽʚʝʣʴʥʦʛʦ ʧʦʧʠʪʫ ʨʝʛʽʦʥʫ. 

ɺʜʦʩʢʦʥʘʣʝʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʣʽʥʽʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦʪʫʞʥʽʩʪʶ 5,56 

ʪʦʥʥ ʤʦʣʦʢʘ ʟʘ ʜʝʥʴ (1,67 ʪʠʩʷʯ ʪʦʥʥ ʤʦʣʦʢʘ ʟʘ ʨʽʢ). ʇʽʜʧʨʠʻʤʩʪʚʦ ʟʘ ʜʝʥʴ 

ʙʫʜʝ ʚʠʧʫʩʢʘʪʠ 990 ʢʛ ʚʝʨʰʢʽʚ 20 % ʞʠʨʥʦʩʪʽ, 910 ʢʛ ʢʝʬʽʨʫ ʟʥʝʞʠʨʝʥʦʛʦ 

ʪʘ 640 ʢʛ ʤôʷʢʦʛʦ ʩʠʨʫ ʟʥʝʞʠʨʝʥʦʛʦ. ʄôʷʢʠʡ ʩʠʨ ʙʫʜʝ ʫʧʘʢʦʚʫʚʘʪʠʩʴ ʚ 

ʧʝʨʛʘʤʝʥʪʥʫ ʙʫʤʘʛʫ ʧʦ 250 ʛʨʘʤʽʚ, ʚʝʨʰʢʠ ʪʘ ʢʝʬʽʨ ï ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʽ 

ʧʘʢʝʪʠ ʧʦ 500 ʛʨʘʤʽʚ. ʆʧʪʦʚʘ ʮʽʥʘ ʨʝʘʣʽʟʘʮʽʾ ʙʫʜʝ ʩʢʣʘʜʘʪʠ: ʜʣʷ ʩʠʨʫ ï 16,4 

ʛʨʥ ʟʘ ʫʧʘʢʦʚʢʫ, ʜʣʷ ʚʝʨʰʢʽʚ ï 14,6 ʛʨʥ ʽ ʜʣʷ ʢʝʬʽʨʫ ï 5,5 ʛʨʥ ʟʘ ʫʧʘʢʦʚʢʫ. 

ɺʠʙʨʘʥʝ ʦʙʣʘʜʥʘʥʥʷ ʧʦʪʦʢʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ ʪʘ ʦʙʛʨʫʥʪʦʚʘʥʝ 

ʡʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʮʝʭʫ [1-4]. ʅʘʢʨʝʩʣʝʥʠʡ ʧʣʘʥ ʙʫʜʽʚʣʽ. ʂʽʣʴʢʽʩʪʴ 

ʦʩʥʦʚʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʨʦʙʦʯʠʭ ï 7 ʯʦʣʦʚʽʢ, ʜʦʧʦʤʽʞʥʠʭ ï 1 ʯʦʣʦʚʽʢ ʪʘ 

ʢʝʨʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ ï 1 ʯʦʣʦʚʽʢ.  

ʈʦʟʨʦʙʣʝʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʢʘʨʪʠ ʤʦʥʪʘʞʫ ʦʙʣʘʜʥʘʥʥʷ. ʆʙʨʘʥʝ 

ʩʪʘʥʦʚʣʝʥʥʷ, ʚʠʚʽʨʢʘ ʪʘ ʢʨʽʧʣʝʥʥʷ ʤʘʰʠʥʠ. ʉʢʣʘʜʝʥʦ ʽʥʩʪʨʫʢʮʽʶ ʧʦ 

ʝʢʩʧʣʫʘʪʘʮʽʾ  ʤʘʰʠʥʠ [5]. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʭʦʜʽʚ ʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ: ʥʦʨʤʘʪʠʚʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, 
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ʥʝʙʝʟʧʝʯʥʽ ʬʘʢʪʦʨʠ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʤʦʞʣʠʚʽ ʟʘʭʦʜʠ ʾʭ ʟʥʠʞʝʥʥʷ. ʅʘʚʝʜʝʥʽ 

ʤʽʨʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʩʪʘʥʫ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ, 

ʟʦʢʨʝʤʘ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʞʝʞʽ. ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʚʠʜʽʚ ʛʦʤʦʛʝʥʽʟʘʪʦʨʽʚ ʧʦʢʘʟʫʻ, ʱʦ ʨʦʟʨʦʙʣʝʥʘ ʤʘʰʠʥʘ ʤʘʻ 

ʥʘʡʚʠʱʠʡ ʩʪʫʧʽʥʴ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʪʘ ʚ 1,2 ï 3,3 ʨʘʟʠ ʤʝʥʰʽ ʧʠʪʦʤʽ 

ʝʥʝʨʛʦʚʠʪʨʘʪʠ. 

ɽʢʦʥʦʤʽʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ 

ʩʧʨʦʝʢʪʦʚʘʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʩʢʣʘʜʘʻ 26 %, ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʢʘʧʽʪʘʣʴʥʠʭ 

ʚʢʣʘʜʝʥʴ ï 3,11 ʨʦʢʽʚ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʩʦʢʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʽʩʪʴ ʤʦʜʝʨʥʽʟʦʚʘʥʦʾ ʣʽʥʽʾ. 
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ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʈʆɹʆʊʀ ʊɽʍʅʆʃʆɻɯʏʅʆɰ 

ʃɯʅɯɰ ɺʀʈʆɹʅʀʎʊɺɸ ʅɸʇʆɰɺ ɺ ʊʆɺ çʉʆʎɯʅʅʆɺɸʎɯʗè 

 

ʄʽʣʦʥʝʥʢʦ ʆ.ɺ., 21ʄɹ ɻʄ ɿ 

ʂʝʨʽʚʥʠʢ ʉʘʤʦʡʯʫʢ ʂ.ʆ., ʜ.ʪ.ʥ., ʧʨʦʬ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʧʦʾʚ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʠʪʠ ʘʩʦʨʪʠʤʝʥʪ ʪʘ ʟʥʠʟʠʪʠ 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ. 

 

ʃʽʥʽʾ ʨʦʟʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʪʘ ʛʘʟʦʚʘʥʠʭ ʥʘʧʦʾʚ ʤʘʶʪʴ ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ, (ʷʢ ʟʘʩʽʙ ʨʦʟʚʠʪʢʫ 

ʝʢʦʥʦʤʽʢʠ ʽ ʟʙʘʛʘʯʝʥʥʷ) ʘʣʝ ʽ ʜʣʷ ʤʝʜʠʮʠʥʠ ʋʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʢʫʨʦʨʪʥʦʾ 

ʛʘʣʫʟʽ. 

ʇʠʪʥʽ ʤʽʥʝʨʘʣʴʥʽ ʚʦʜʠ ʻ ʦʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʣʽʢʫʚʘʥʥʷ ʽ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʙʘʛʘʪʴʦʭ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʄʽʥʝʨʘʣʴʥʽ ʚʦʜʠ ʟʜʘʚʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʷʢ ʦʜʠʥ ʟ ʝʬʝʢʪʠʚʥʠʭ 

ʟʘʩʦʙʽʚ ʣʽʢʫʚʘʥʥʷ ʽ ʧʨʦʬʽʣʘʢʪʠʢʠ ʙʘʛʘʪʴʦʭ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʃʽʢʫʚʘʣʴʥʦ-ʩʪʦʣʦʚʽ ʚʦʜʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʭʚʦʨʦʙʘʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, 

ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʫʨʦʣʦʛʽʯʥʦʾ ʽ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ. ʇʠʪʥʠʡ 

ʧʨʠʡʦʤ ʚʦʜ ʩʧʨʠʷʻ ʥʦʨʤʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ ʽ 

ʩʠʩʪʝʤ, ʚʠʚʝʜʝʥʥʶ ʟ ʦʨʛʘʥʽʟʤʫ ʰʣʘʢʽʚ, ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʘʣʝʨʛʝʥʽʚ, 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ, ʚʧʣʠʚʘʻ ʥʘ ʽʤʫʥʥʫ ʩʠʩʪʝʤʫ. 

ʊʆɺ "ʉʦʮʽʥʥʦʚʘʮʽʷ" ʝʢʩʧʣʫʘʪʫʻ ʩʚʝʨʜʣʦʚʠʥʫ ˉ879ɺ ʫ ʩ.ʤ.ʪ. 

ʄʠʨʥʝ, ʷʢʘ ʙʫʣʘ ʧʨʦʙʫʨʝʥʘ ʫ 1996 ʨʦʮʽ ʛʣʠʙʠʥʦʶ 307 ʤʝʪʨʽʚ. ʇʽʜʟʝʤʥʽ 

ʚʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʨʦʟʣʠʚʫ ʩʪʦʣʦʚʦʾ ʤʽʥʝʨʘʣʴʥʦʾ 

ʚʦʜʠ ʪʘ ʛʦʩʧʦʜʘʨʯʦ-ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɿʘ ʧʝʨʽʦʜ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʝʟʥʘʯʥʽ ʟʤʽʥʠ ʚʤʽʩʪʫ ʦʢʨʝʤʠʭ 

ʝʣʝʤʝʥʪʽʚ.  

ʇʦ ʩʚʦʾʤ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤ ʧʦʢʘʟʥʠʢʘʤ ʚʦʜʘ ʩʚʝʨʜʣʦʚʠʥʠ ˉ879ɺ ï 

ʧʨʦʟʦʨʘ, ʙʝʟʢʦʣʽʨʥʘ, ʧʨʽʩʥʘ ʥʘ ʩʤʘʢ, ʟʽ ʩʣʘʙʢʠʤ ʟʘʧʘʭʦʤ ʩʽʨʢʦʚʦʜʥʶ. 

ɸʥʘʣʽʟʫʶʯʠ ʜʝʤʦʛʨʘʬʽʯʥʠʡ ʩʢʣʘʜ ʙʘʯʠʤʦ, ʱʦ ʦʩʥʦʚʥʠʡ ʚʽʜʩʦʪʦʢ 

ʥʘʩʝ-ʣʝʥʥʷ ʫ ʜʘʥʦʤʫ ʨʝʛʽʦʥʽ ʻ ʧʨʘʮʝʟʜʘʪʥʽ ʣʶʜʠ ʽ ʜʽʪʠ, ʧʨʠʯʦʤʫ ʚʽʜʩʦʪʦʢ 

ʜʽʪʝʡ ʜʦ-ʩʠʪʴ ʟʥʘʯʥʠʡ. ʂʽʣʴʢʽʩʪʴ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʧʦʩʪʽʡʥʦ ʽ ʩʪʘʙʽʣʴʥʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ, ʪʦʤʫ ʤʦʞʥʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʟʙʽʣʴʰʝʥʥʷ ʽ ʚ ʥʘʩʪʫʧʥʽ ʨʦʢʠ. 

ʇʦʧʠʪ ʥʘʩʝʣʝʥʥʷ ʥʘ ʥʘʧʦʾ ʜʣʷ ʜʽʪʝʡ ʟʘʜʦʚʦʣʝʥʠʡ ʥʝ ʚ ʧʦʚʥʦʤʫ 

ʦʙʩʷʟʽ, ʪʦʤʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʜʦʩʢʦʥʘʣʠʪʠ ʽʩʥʫʶʯʽ ʧʦʪʦʢʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʣʽʥʽʾ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʧʦʾʚ ʜʣʷ ʚʠʧʫʩʢʫ ʥʘʧʦʾʚ ʟʙʘʛʘʯʝʥʠʭ ʚʽʪʘʤʽʥʘʤʠ 

ʥʝʛʘʟʦʚʘʥʠʭ ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʜʠʪʷʯʦʾ ʧʦʪʨʝʙʠ. 

ɼʣʷ ʮʴʦʛʦ ʙʫʣʘ ʦʧʠʩʘʥʘ ʩʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʧʦʾʚ, ʱʦ 
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ʧʨʦʧʦʥʫʶʪʴʩʷ ʜʦ ʚʠʧʫʩʢʫ. ɿʘ ʟʤʽʥʫ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ 6200 ʣ  ʥʘʧʦʾʚ, ʟ ʷʢʠʭ, 

4500 ʣ ï ʥʘʧʽʡ "ɾʠʚʠʣʴʥʠʡ", ʪʘ 1700 ʣ ï ʥʘʧʽʡ ñɼʠʪʷʯʠʡñ.  

ʈʦʟʨʘʭʦʚʘʥʠʡ ʪʘ ʥʘʢʨʝʩʣʝʥʠʡ ʧʣʘʥ ʮʝʭʫ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ. 

ʈʦʟʨʘʭʦʚʘʥʦ ʢʽʣʴʢʽʩʪʴ ʦʩʥʦʚʥʦʛʦ, ʜʦʧʦʤʽʞʥʦʛʦ ʪʘ ʢʝʨʫʶʯʦʛʦ 

ʧʝʨʩʦʥʘʣʫ [1-3].  

ʆʙʨʘʥʦ ʩʧʦʩʽʙ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʘʰʠʥʠ ï ʤʽʰʘʣʢʠ ʽ ʨʦʟʨʘʭʦʚʘʥʠʡ 

ʬʫʥʜʘʤʝʥʪ ʧʽʜ ʤʘʰʠʥʫ. ʉʢʣʘʜʝʥʘ ʽʥʩʪʨʫʢʮʽʷ ʧʦ ʪʝʭʥʽʯʥʦʤʫ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʶ. ʈʦʟʨʦʙʣʝʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʥʝʩʧʨʘʚʥʦʩʪʽ ʤʘʰʠʥʠ [4-5]. 

ɹʫʣʠ ʧʝʨʝʣʽʯʝʥʽ ʜʦʢʫʤʝʥʪʠ ʟ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘ "ʉʦʮʽʥʥʦʚʘʮʽʷ". ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʥʝʙʝʟʧʝʯʥʽ ʪʘ ʰʢʽʜʣʠʚʽ 

ʬʘʢʪʦʨʠ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʣʽʥʽʾ. ʆʙˇʨʫʥʪʦʚʘʥʽ ʟʘʛʘʣʴʥʽ ʟʘʭʦʜʠ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ 

ʽ ʙʝʟʧʝʢʠ ʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ. 

ʋ ʟʘʢʣʶʯʥʦʤʫ ʨʦʟʜʽʣʽ, ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʘ ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʣʽʥʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʥʘ ʊʆɺ 

ñʉʦʮʽʥʦʚʘʮʽʷ". ʈʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʩʢʣʘʜʘʻ 25 %, ʪʝʨʤʽʥ 

ʦʢʫʧʥʦʩʪʽ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ ï 2,4 ʨʦʢʠ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆʎɽʉʋ ʆɹʈʆɹʂʀ ʄʆʃʆʂɸ ɺ ʈʆʊʆʈʅʆ-

ʇʋʃʔʉɸʎɯʁʅʆʄʋ ɸʇɸʈɸʊɯ 

 

ʄʽʣʦʥʝʥʢʦ ʆ.ɺ., 21ʄɹ ɻʄ ɿ 

ʂʝʨʽʚʥʠʢ ʉʘʤʦʡʯʫʢ ʂ.ʆ., ʜ.ʪ.ʥ., ʧʨʦʬ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʮʝʩʫ 

ʟʤʽʰʫʚʘʥʥʷ ʨʽʜʠʥ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʧʦʾʚ. 

 

ɺ ʣʽʥʽʷʭ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʧʦʾʚ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʫ ʩʧʨʘʚʣʷʻ ʤʘʰʠʥʘ ʜʣʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʦʜʥʦʨʽʜʥʦʛʦ ʩʢʣʘʜʫ ʨʽʜʠʥʠ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʢʣʘʩʠʬʽʢʘʮʽʶ ʟʤʽʰʫʚʘʯʽʚ [1-3] ʤʠ ʟʨʦʙʠʣʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʩʪʘʪʠʯʥʽ ʟʤʽʰʫʚʘʯʽ ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ ʥʘʜ ʤʝʭʘʥʽʯʥʠʤʠ. 

ɺʦʥʠ ʟʥʘʯʥʦ ʤʝʥʰ ʤʝʪʘʣʦʻʤʥʽ, ʤʘʶʪʴ ʟʥʘʯʥʦ ʤʝʥʰʽ ʛʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ, ʘ 

ʪʘʢʦʞ ʚʽʜʧʘʜʘʻ ʧʦʪʨʝʙʘ ʫ ʨʫʭʦʤʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʘʭ ʽ ʩʢʣʘʜʥʠʭ ʧʨʠʚʦʜʘʭ 

ʜʣʷ ʥʠʭ. ʄʝʪʦʶ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʥʘʜʽʡʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʟʤʽʰʫʚʘʥʥʷ ʥʘ ʙʘʟʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʪʠ ʟʤʽʰʫʚʘʯʽʚ, 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʾʭ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʾʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ.  

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʩʧʦʩʦʙʽʚ ʟʤʽʰʫʚʘʯʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʨʘʮʽʦʥʘʣʴʥʠʤ ʻ ʮʠʨʢʫʣʷʮʽʡʥʝ ʟʤʽʰʫʚʘʥʥʷ ʧʦʪʦʢʦʤ ʨʽʜʠʥʠ. 

ɺʠʭʦʜʷʯʠ ʽʟ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʧʨʦʮʝʩʫ ʟʤʽʰʫʚʘʥʥʷ ʜʽʡʰʣʠ ʜʦ 

ʚʠʩʥʦʚʢʽʚ, ʱʦ ʦʩʦʙʣʠʚʫ ʚʘʞʣʠʚʽʩʪʴ ʧʨʠ ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʜʚʘ 

ʯʠʥʥʠʢʘ:  ʩʪʫʧʽʥʴ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʽ ʾʾ ʝʥʝʨʛʽʾ, ʚʝʣʠʯʠʥʘ ʮʠʨʢʫʣʷʮʽʾ, 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʷʢʦʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʘʩʦʤ, ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʧʨʦʭʦʜʞʝʥʥʷ 

ʫʩʴʦʛʦ ʦʙôʻʤʫ ʨʽʜʠʥʠ ʯʝʨʝʟ ʧʝʚʥʠʡ ʧʝʨʝʨʽʟ. ʊʘʢʦʞ ʟʨʦʙʠʣʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʤʫ 

ʧʝʨʝʤʽʱʫʚʘʥʦʾ ʩʠʨʦʚʠʥʠ ʜʦ ʩʧʦʞʠʚʘʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʽ ʯʘʩʫ ʧʨʦʭʦʜʞʝʥʥʷ 

ʧʨʦʮʝʩʫ. 

ɼʘʥʽ ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʘʭʫʥʢʫ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ 

ANSYS 13.0 (ʨʠʩʫʥʦʢ 1). ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠʩʷ  ʥʘ ʢʘʬʝʜʨʽ 

ʆʙʣʘʜʥʘʥʥʷ ʧʝʨʝʨʦʙʥʠʭ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ ʽʤʝʥʽ ʧʨʦʬʝʩʦʨʘ ʌ.ʖ. 

ʗʣʧʘʯʠʢʘ ʊʘʚʨʽʡʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚʠʚʯʘʣʘʩʷ ʟʘʣʝʞʥʽʩʪʴ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʟʤʽʰʫʚʘʯʘ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʟʤ̔ʰʫʚʘʥʥʷ. 

ɿʛʽʜʥʦ ʤʝʪʦʜʠʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʽ 
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ʩʪʚʦʨʝʥʘ ʫʩʪʘʥʦʚʢʘ ʷʢʘ ʜʦʟʚʦʣʠʣʘ ʦʪʨʠʤʘʪʠ ʚʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʨʦʮʝʩʫ ʟʤʽʰʫʚʘʥʥʷ [4, 5]. 

 

ʈʠʩʫʥʦʢ 1 ï ʇʦʣʝ ʰʚʠʜʢʦʩʪʝʡ  ʤʦʜʫʣʷ ʧʽʜʚʦʜʫ ʢʦʥʮʝʥʪʨʘʪʫ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ 

  

ɺ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʜʦʩʣʽʜʠʪʠ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ 

ʟʤʽʰʫʚʘʥʥʷ ʜʫʞʝ ʩʢʣʘʜʥʦ, ʪʦʤʫ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʢʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʷʢʝ ʧʦʣʷʛʘʣʦ ʫ: 1) ʉʪʚʦʨʝʥʥʽ ʪʨʴʦʭʚʠʤʽʨʥʦʾ  ʤʦʜʝʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʠ Solidworks. 2) ɺʠʢʦʥʘʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʽ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ 

ʩʪʘʪʠʯʥʦʛʦ ʩʪʨʫʤʝʥʝʚʦʛʦ ʟʤʽʰʫʚʘʯʘ. 

ɺ ʨʽʟʥʠʭ ʧʝʨʝʪʠʥʘʭ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ: ʰʚʠʜʢʽʩʪʴ 

ʧʦʪʦʢʫ, ʢʽʥʝʪʠʯʥʘ ʝʥʝʨʛʽʷ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʽ ʜʠʩʠʧʘʮʽʷ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ. 
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ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʈʆɹʆʊʀ ʊɽʍʅʆʃʆɻɯʏʅʆɰ 

ʃɯʅɯɰ ɺʀʈʆɹʅʀʎʊɺɸ ʂʆɺɹɸʉ ʋ ɸʊ çʄɽʃɯʊʆʇʆʃʔʉʔʂʀʁ 

ʄôʗʉʆʂʆʄɹɯʅɸʊè 

 

ʏʫʨʩʽʥ ʄ.ʆ., 21ʄɹ ɻʄ ɿ 

ʂʝʨʽʚʥʠʢ ʉʘʤʦʡʯʫʢ ʂ.ʆ., ʜ.ʪ.ʥ., ʧʨʦʬ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʚʙʘʩ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʠʪʠ ʘʩʦʨʪʠʤʝʥʪ ʪʘ ʟʥʠʟʠʪʠ 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ. 

 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʤôʷʩʘ ʪʘ ʤôʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚ ʟʥʘʯʥʽʡ 

ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤôʷʩʦʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʅʘ ʦʩʥʦʚʽ ʩʚʽʪʦʚʦʛʦ ʦʧʠʪʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʚʝʩʪʠ ʤôʷʩʥʫ ʧʝʨʝʨʦʙʣʶʶʯʫ 

ʛʘʣʫʟʴ ʋʢʨʘʾʥʠ ʥʘ ʷʢʽʩʥʦ ʥʦʚʠʡ ʨʽʚʝʥʴ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʦʙôʻʤʽʚ 

ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ, ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʷʢʦʩʪʽ, ʽʩʪʦʪʥʝ ʟʙʽʣʴʰʝʥʥʷ ʾʾ 

ʘʩʦʨʪʠʤʝʥʪʫ ʪʘ ʛʣʠʙʠʥʠ ʧʝʨʝʨʦʙʢʠ ʩʠʨʦʚʠʥʠ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ 

ʟʘʜʘʯ ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʠʪʠ ʪʝʭʥʽʯʥʝ ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ ʤôʷʩʦʧʝʨʝʨʦʙʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʘ ʪʘʢʦʞ ʟʥʘʯʥʦ ʧʽʜʚʠʩʠʪʠ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʽʚʝʥʴ ʦʙʣʘʜʥʘʥʥʷ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʤʘʣʦʾ ʧʦʪʫʞʥʦʩʪʽ. 

ʈʝʘʣʽʟʘʮʽʷ ʧʨʦʝʢʪʫ ʤʝʭʘʥʽʟʦʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ ʚʠʨʦʙʥʠʮʪʚʘ 

ʚʘʨʝʥʦʾ ʢʦʚʙʘʩʠ (ʢʣʘʩ ʬʘʨʰʠʨʦʚʘʥʠʭ ʢʦʚʙʘʩ) ʧʝʨʝʜʙʘʯʝʥʘ ʥʘ ʙʘʟʽ ɸʊ  

çʄʝʣʽʪʦʧʦʣʴʩʴʢʠʡ ʤ'ʷʩʦʢʦʤʙʽʥʘʪè. 

ʄʝʪʘ ʧʨʦʝʢʪʫ ʧʨʠʧʫʩʢʘʻ ʚʠʧʫʩʢ ʪʦʚʘʨʫ - ʧʦʣʽʧʰʝʥʦʛʦ ʘʥʘʣʦʛʘ 

ʬʘʨʰʠʨʦʚʘʥʠʭ ʢʦʚʙʘʩ - ʢʦʚʙʘʩʠ "ʉʚʷʪʢʦʚʘ" ʦʙ'ʻʤʦʤ 1000 ʢʛ/ʟʤʽʥʫ. 

ʌʘʨʰʠʨʦʚʘʥʽ ʢʦʚʙʘʩʠ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʨʫʧ 

ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ. ʈʝʮʝʧʪʫʨʠ ʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʽ, ʜʝʢʦʨʘʪʠʚʥʽ, ʢʦʤʙʽʥʦʚʘʥʽ ʤ'ʷʩʥʽ ʧʨʦʜʫʢʪʠ ʟʘʛʘʣʴʥʦʛʦ ʽ 

ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ [1-2]. ʉʴʦʛʦʜʥʽ ʮʝʡ ʚʠʜ 

ʧʨʦʜʫʢʮʽʾ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʤʘʛʘʟʠʥʘʭ ʟʘ ʮʽʥʦʶ 280-300 ʛʨʥ. ʎʝʡ 

ʪʦʚʘʨ ʚ ʦʩʥʦʚʥʦʤʫ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʝʣʽʪʥʠʭ ʧʦʢʫʧʮʽʚ. 

ʇʨʦʧʦʥʦʚʘʥʘ ʬʘʨʰʠʨʦʚʘʥʘ ʢʦʚʙʘʩʘ "ʉʚʷʪʢʦʚʘ" ʤʘʻ ʦʩʦʙʣʠʚʫ ʩʤʘʢʦ-

ʘʨʦʤʘʪʠʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ - ʬʣʝʡʚʦʨ. ʇʦʻʜʥʘʥʥʷ ʥʝʟʚʠʯʘʡʥʦʛʦ ʷʩʢʨʘʚʦʛʦ 

ʤʘʣʶʥʢʘ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʙʣʠʩʢʫ, ʘ ʪʘʢʦʞ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʽ ʧʨʠʡʥʷʪʥʦʾ ʮʽʥʠ, 

ʟʨʦʙʣʷʪʴ ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ ʨʝʟʫʣʴʪʘʪ ʩʧʦʞʠʚʯʦʾ ʦʮʽʥʢʠ. 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʪʝʭʥʦʣʦʛʽʻʶ ʪʘ ʦʙʣʘʜʥʘʥʥʷʤ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʦʧʪʠʤʘʣʴʥʠʤ ʻ ʚʠʨʦʙʥʠʮʪʚʦ 1000 ʢʛ ʢʦʚʙʘʩ ʟʘ ʟʤʽʥʫ. ɼʣʷ ʮʽʻʾ ʢʽʣʴʢʦʩʪʽ 

ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ ʟʛʽʜʥʦ ʟ ʨʝʮʝʧʪʫʨʦʶ ʨʦʟʨʘʭʦʚʘʥʘ ʢʽʣʴʢʽʩʪʴ ʦʩʥʦʚʥʠʭ 

ʩʠʨʦʚʠʥʠ ʪʘ ʜʦʧʦʤʽʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʇʦʢʘʟʘʥʘ ʩʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ 

ʬʘʨʰʠʨʦʚʘʥʠʭ ʢʦʚʙʘʩ ʽ ʨʦʟʨʦʙʣʝʥʘ ʩʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʉʚʷʪʢʦʚʦʾ ʢʦʚʙʘʩʠ. 
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ʇʽʜʽʙʨʘʥʝ ʦʙʣʘʜʥʘʥʥʷ ʚ ʣʽʥʽʶ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʝ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ. 

ʈʦʟʨʘʭʦʚʘʥʽ ʧʣʦʱʽ ʦʩʥʦʚʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ, ʚʨʘʭʦʚʫʶʯʠ ʧʣʦʱʫ 

ʤʘʰʠʥ, ʧʨʦʭʦʜʽʚ, ʟʦʥ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʩʢʣʘʜʩʴʢʽ ʧʨʠʤʽʱʝʥʥʷ.  

ʇʨʠʡʥʷʪʘ ʧʣʦʱʘ ʮʝʭʘ Fʮ = 324 ʤ
2
 , ʘʙʦ 6 ʙʫʜ. ʢʚʘʜʨʘʪʽʚ (6Ĭ9ʤ). 

ʈʦʟʨʦʙʣʝʥʝ ʢʦʤʧʦʥʫʚʘʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʮʝʭʫ. 

ʇʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʜʣʷ ʥʦʨʤʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʝʦʙʭʽʜʥʦ ʧʨʠʡʥʷʪʠ ʥʘ ʨʦʙʦʪʫ 18 ʯʦʣʦʚʽʢ. 

ʆʧʠʩʘʥʽ ʤʝʪʦʜʠ ʤʦʥʪʘʞʫ ʬʘʨʰʝʤʽʰʘʣʢʠ, ʩʢʣʘʜʝʥʘ ʽʥʩʪʨʫʢʮʽʷ ʟ ʾʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʈʦʟʨʦʙʣʝʥʘ ʢʘʨʪʘ ʤʦʥʪʘʞʫ ʪʘ ʤʦʥʪʘʞʥʝ 

ʢʨʝʩʣʝʥʥʷ ʤʘʰʠʥʠ [3-5]. 

ɽʢʦʥʦʤʽʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ 

ʩʧʨʦʝʢʪʦʚʘʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʩʢʣʘʜʘʻ ʤʘʡʞʝ 24 %, ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ 

ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ ï ʤʝʥʰʝ 3 ʤʽʩʷʮʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʨʦʚʝʜʝʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. 
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ɿɸɻɸʃʔʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɻʆʄʆɻɽʅɯɿɸʊʆʈɯɺ. 

ɻʆʄʆɻɽʅɯɿɸʊʆʈ ʂ5-ʆɻɸ-ʖ 

 

ɼʫʰʠʥʘ ʄ. ɸ. 11 ʄɹ ʍʊ 

ʂʝʨʽʚʥʠʢ ɺʝʨʭʦʣʘʥʮʝʚʘ ɺ. ʆ., ʢ.ʪ.ʥ., ʜʦʮ. 

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʛʦʤʦʛʝʥʽʟʘʪʦʨʽʚ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ.  

 

ʉʘʤ ʧʨʦʮʝʩ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʻ ʦʧʝʨʘʮʽʻʶ ʧʦʜʨʽʙʥʝʥʥʷ, ʱʦ ʧʨʦʭʦʜʠʪʴ 

ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ. ɿʘʟʚʠʯʘʡ ʛʦʤʦʛʝʥʽʟʘʮʽʶ ʧʨʦʚʦʜʷʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

ʚʽʜ 55 ʜʦ 80Áʉ ʪʘ ʪʠʩʢʫ ʚʽʜ 10 ʜʦ 25 ʄʇʘ (100 - 250 ʙʘʨ), ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ 

ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ. ʇʨʠ ʮʴʦʤʫ ʝʤʫʣʴʩʽʾ ʘʙʦ ʩʫʩʧʝʥʟʽʾ ʧʝʨʝʢʘʯʫʶʪʴʩʷ 

ʯʝʨʝʟ ʚʫʟʴʢʠʡ ʱʽʣʠʥʥʠʡ ʟʘʟʦʨ ʧʽʜ ʪʠʩʢʦʤ, ʪʠʩʢ ʨʽʜʠʥʠ ʤʠʪʪʻʚʦ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʰʚʠʜʢʽʩʪʴ, ʧʦʨʷʜ ʟ ʪʫʨʙʫʣʝʥʪʥʠʤ ʧʦʪʦʢʦʤ ʪʘ ʝʬʝʢʪʦʤ 

ʟʨʟ̔ʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʜʦʩʷʛʥʝʥʥʷ ʪʠʩʢʫ ʥʠʞʯʝ ʪʠʩʢʫ ʧʘʨʠ ʨʽʜʠʥʠ, ʚʠʥʠʢʘʻ 

ʝʬʝʢʪ ʢʘʚʽʪʘʮʽʾ. ʂʘʚʽʪʘʮʽʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʦʩʥʦʚʥʠʡ ʬʘʢʪʦʨ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʙʦʪʠ ʧʦʜʨʽʙʥʝʥʥʷ ʯʘʩʪʠʥʦʢ. 

ɻʦʤʦʛʝʥʽʟʘʪʦʨʠ ʟʘ ʧʨʠʥʮʠʧʦʤ ʜʽʾ ʻ ʧʣʫʥʞʝʨʥʠʤʠ ʥʘʩʦʩʘʤʠ 

ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʟ ʦʜʥʦ- ʘʙʦ ʜʚʦʩʪʫʧʝʥʝʚʦʶ ʛʦʤʦʛʝʥʽʟʫʚʘʣʴʥʦʶ ʛʦʣʦʚʢʦʶ. 

ʇʨʠʚʽʜ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʩʦʚʦʾ ʧʝʨʝʜʘʯʽ. 

ʋ ʢʦʥʩʝʨʚʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʛʦʤʦʛʝʥʽʟʘʪʦʨʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ 

ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʡʦʛʫʨʪʽʚ, ʢʝʪʯʫʧʽʚ, ʨʽʟʥʠʭ ʧʘʩʪ (ʬʨʫʢʪʦʚʠʭ, ʷʛʽʜʥʠʭ, ʦʚʦʯʝʚʠʭ 

ʯʠʩʪʠʭ ʽ ʟ ʥʘʧʦʚʥʶʚʘʯʘʤʠ) ʘ ʪʘʢʦʞ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʤ'ʷʩʥʠʭ, ʧʝʯʽʥʢʦʚʠʭ 

ʧʘʩʪ ʽ ʩʫʤʽʰʝʡ. ʋ ʤʘʩʣʦʞʠʨʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ - ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʤʘʨʛʘʨʠʥʽʚ ʽ ʤʘʡʦʥʝʟʽʚ. ʋ ʢʦʥʜʠʪʝʨʩʴʢʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ - ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ 

ʩʠʨʦʧʽʚ, ʰʦʢʦʣʘʜʥʦʾ ʤʘʩʠ, ʢʘʨʘʤʝʣʴʥʠʭ ʩʠʨʦʧʽʚ, ʮʫʢʝʨʦʢ [1]. 

ɻʦʤʦʛʝʥʽʟʘʪʦʨ ʂ5-ʆɻɸ-ʖ (ʨʠʩʫʥʦʢ 1) ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʜʨʦʙʣʝʥʥʷ 

ʪʘ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʞʠʨʦʚʠʭ ʢʫʣʴʦʢ ʫ ʤʦʣʦʮʽ ʪʘ ʨʽʜʢʠʭ ʤʦʣʦʯʥʠʭ 

ʧʨʦʜʫʢʪʘʭ, ʘ ʪʘʢʦʞ ʫ ʩʫʤʽʰʘʭ ʜʣʷ ʤʦʨʦʟʠʚʘ.  

ɺʽʥ ʻ ʧ'ʷʪʠʧʣʫʥʞʝʨʥʠʤ ʥʘʩʦʩʦʤ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʟ ʛʦʤʦʛʝʥʽʟʫʶʯʦʶ 

ʛʦʣʦʚʢʦʶ. ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʪʘʥʠʥʠ 1 ʟ ʧʨʠʚʦʜʦʤ, ʢʨʠʚʦʰʠʧʥʦ-

ʰʘʪʫʥʥʦʛʦ ʤʝʭʘʥʽʟʤʫ 5 ʟ ʩʠʩʪʝʤʘʤʠ ʟʤʘʱʝʥʥʷ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ, 

ʧʣʫʥʞʝʨʥʦʛʦ ʙʣʦʢʫ 14 ʟ ʛʦʤʦʛʝʥʽʟʫʶʯʦʶ 13 ʽ ʤʘʥʦʤʝʪʨʠʯʥʦʶ ʛʦʣʦʚʢʘʤʠ 

12 ʽ ʟʘʧʦʙʽʞʥʠʤ ʢʣʘʧʘʥʦʤ. ɺʩʝʨʝʜʠʥʽ ʧʣʫʥʞʝʨʥʦʛʦ ʙʣʦʢʫ 14 ʻ ʧʣʫʥʪʝʨ 15, 

ʟ'ʻʜʥʘʥʠʡ ʟ ʧʦʚʟʫʥʦʤ 11. ʇʨʠʚʽʜ ʛʦʤʦʛʝʥʽʟʘʪʦʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 17 ʯʝʨʝʟ ʚʝʜʫʯʠʡ 20 ʽ ʚʝʜʝʥʠʡ ʰʢʽʚʠ 21 ʽ ʢʣʠʥʦʧʘʩʦʚʫ 

ʧʝʨʝʜʘʯʫ. ɺʩʝʨʝʜʠʥʽ ʩʪʘʥʠʥʠ 1 ʰʘʨʥʽʨʥʦ ʟʘʢʨʽʧʣʝʥʘ ʧʣʠʪʘ 18, ʧʦʣʦʞʝʥʥʷ 

ʷʢʦʾ ʨʝʛʫʣʶʻʪʴʩʷ ʛʚʠʥʪʘʤʠ 2. ʉʪʘʥʽʥʘ ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʰʝʩʪʠ ʦʧʦʨʘʭ, ʱʦ 

ʚʘʨʽʶʶʪʴʩʷ ʧʦ ʚʠʩʦʪʽ 19. 
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ʈʠʩʫʥʦʢ 1 ï ɻʦʤʦʛʝʥʽʟʘʪʦʨ ʂ5-ʆɻɸ-ʖ. 

 

ʂʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʠʡ ʤʝʭʘʥʽʟʤ 5 ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʣʠʪʦʛʦ ʯʘʚʫʥʥʦʛʦ 

ʢʦʨʧʫʩʫ, ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ 7, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʥʘ ʜʚʦʭ ʨʦʣʠʢʦʧʽʜʰʠʧʥʠʢʘʭ, 

ʰʘʪʫʥʽʚ 8 ʟ ʢʨʠʰʢʘʤʠ 6 ʽ ʚʢʣʘʜʠʰʘʤʠ 9, ʧʦʚʟʫʥʽʚ 11, ʰʘʨʥʽʨʥʦ ʟ'ʻʜʥʘʥʠʭ ʟ 

ʰʘʪʫʥʘʤʠ 8 ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʣʴʮʽʚ 10, ʩʪʘʢʘ. ɺʥʫʪʨʽʰʥʷ ʧʦʨʦʞʥʠʥʘ 

ʢʦʨʧʫʩʫ ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʻ ʤʘʩʣʷʥʦʶ ʚʘʥʥʦʶ. ʋ ʟʘʜʥʽʡ 

ʩʪʽʥʮʽ ʢʦʨʧʫʩʫ ʟʤʦʥʪʦʚʘʥʽ ʧʦʢʘʞʯʠʢ ʨʽʚʥʷ ʦʣʽʾ 4 ʽ ʟʣʠʚʥʘ ʧʨʦʙʢʘ 3. ʋ 

ʢʦʨʧʫʩʽ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʨʝʟʝʨʚʫʘʨ ʟ ʧʦʭʠʣʠʤ ʜʥʦʤ, ʨʦʟʤʽʱʝʥʽ 

ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʠʡ ʤʝʭʘʥʽʟʤ 5 ʩʠʩʪʝʤʘ ʦʭʦʣʦʜʞʝʥʥʷ, ʤʘʩʣʷʥʠʡ 

ʩʽʪʯʘʩʪʠʡ ʬʽʣʴʪʨ ʽ ʤʘʩʣʦʥʘʩʦʩ 22. 

ɻʦʤʦʛʝʥʽʟʘʪʦʨ ʤʘʻ ʧʨʠʤʫʩʦʚʫ ʩʠʩʪʝʤʫ ʤʘʩʪʠʣʘ ʥʘʡʙʽʣʴʰ 

ʥʘʚʘʥʪʘʞʝʥʠʭ ʧʘʨ, ʱʦ ʪʨʫʪʴʩʷ, ʷʢʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʧʦʻʜʥʘʥʥʽ ʟ 

ʨʦʟʙʨʠʟʢʫʚʘʥʥʷʤ ʤʘʩʣʘ ʚʩʝʨʝʜʠʥʽ ʢʦʨʧʫʩʫ. ʆʭʦʣʦʜʞʝʥʥʷ ʤʘʩʣʘ 

ʧʨʦʚʦʜʠʪʴʩʷ ʚʦʜʦʧʨʦʚʽʜʥʦʶ ʚʦʜʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʤʽʡʦʚʠʢʘ 16 

ʦʭʦʣʦʜʞʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ, ʧʦʢʣʘʜʝʥʦʛʦ ʥʘ ʜʥʽ ʢʦʨʧʫʩʫ, ʘ ʧʣʫʥʞʝʨʠ 

ʦʭʦʣʦʜʞʫʶʪʴʩʷ ʚʦʜʦʧʨʦʚʽʜʥʦʶ ʚʦʜʦʶ, ʱʦ ʧʦʪʨʘʧʣʷʻ ʥʘ ʥʠʭ ʯʝʨʝʟ ʦʪʚʦʨʠ ʚ 

ʪʨʫʙʽ. ʋ ʩʠʩʪʝʤʽ ʦʭʦʣʦʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʨʝʣʝ ʧʨʦʪʦʢʠ, ʧʨʠʟʥʘʯʝʥʝ 

ʢʦʥʪʨʦʣʶ ʟʘ ʧʨʦʪʽʢʘʥʥʷʤ ʚʦʜʠ. ʈʝʛʫʣʶʚʘʥʥʷ ʪʠʩʢʫ ʧʨʫʞʠʥʠ ʥʘ ʢʣʘʧʘʥ 

ʜʦʩʷʛʘʻ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʜʣʷ ʨʽʟʥʠʭ ʧʨʦʜʫʢʪʽʚ [2]. 
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ʂʃɸʉʀʌɯʂɸʎɯʗ ɺɸʈʀʃʔʅʆɻʆ ʆɹʃɸɼʅɸʅʅʗ ʍɸʈʏʆɺʆɰ 

ʇʈʆʄʀʉʃʆɺʆʉʊɯ 

 

ʍʤʫʨʘ ʖ.ʖ., 11 ʄɹ ʍʊ  

            ʂʝʨʽʚʥʠʢ ɺʝʨʭʦʣʘʥʮʝʚʘ ɺ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ.  

 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʨʘʚʦʚʘʨʠʣʴʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ. 

 

ɺʘʨʠʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʩʢʫ ʫ ʚʘʨʠʣʴʥʽʡ ʧʦʩʫʜʠʥʽ 

ʢʣʘʩʠʬʽʢʫʶʪʴ ʥʘ ʩʪʨʘʚʦʚʘʨʠʣʴʥʽ ʢʦʪʣʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤʫ 

ʘʙʦ ʥʝʟʥʘʯʥʦʤʫ ʥʘʜʤʽʨʥʦʤʫ ʪʠʩʢʫ, ʪʘ ʘʚʪʦʢʣʘʚʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʧʨʠ 

ʧʽʜʚʠʱʝʥʦʤʫ ʪʠʩʢʫ (250 ʢʇʘ). 

ʉʪʨʘʚʦʚʘʨʠʣʴʥʽ ʢʦʪʣʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʫ ʟ ʚʠʩʦʢʠʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʷʢʦʩʪʷʤʠ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ 

ʟʙʝʨʝʞʝʥʥʽ ʨʝʯʦʚʠʥ ʫ ʚʠʭʽʜʥʽʡ ʩʠʨʦʚʠʥʽ ʪʘ ʾʾ ʙʽʦʣʦʛʽʯʥʽʡ ʮʽʥʥʦʩʪʽ. ɼʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʠʭ ʚʠʤʦʛ ʢʦʥʩʪʨʫʢʮʽʷ ʩʪʨʘʚʦʚʘʨʠʣʴʥʠʭ ʢʦʪʣʽʚ ʧʦʚʠʥʥʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ:  

¶ ʥʘʛʨʽʚʘʥʥʷ ʧʨʦʜʫʢʪʫ ʥʝ ʚʠʱʝ 100Áʉ ʨʝʛʫʣʶʚʘʥʥʷʤ ʨʝʞʠʤʫ 

ʚʘʨʽʥʥʷ ʚ ʤʝʞʘʭ ʪʝʤʧʝʨʘʪʫʨʠ ʢʠʧʽʥʥʷ;  

¶ ʚʠʤʢʥʝʥʥʷ ʥʘʛʨʽʚʘʥʥʷ ʧʝʨʝʜ ʟʘʢʽʥʯʝʥʥʷʤ ʧʨʦʮʝʩʫ 

ʧʨʠʛʦʪʫʚʘʥʥʷ. 

ʉʪʨʘʚʦʚʘʨʠʣʴʥʽ ʢʦʪʣʠ ʤʘʶʪʴ ʙʫʢʚʝʥʦ-ʮʠʬʨʦʚʠʡ ʽʥʜʝʢʩ. ʎʠʬʨʠ 

ʧʦʢʘʟʫʶʪʴ ʤʽʩʪʢʽʩʪʴ ʚʘʨʠʣʴʥʦʛʦ ʩʫʜʠʥʠ ʚ ʜʤ
3
; ʣʽʪʝʨʠ ʧʦʟʥʘʯʘʶʪʴ ʛʨʫʧʫ, 

ʚʠʜ ʢʦʪʣʘ ʪʘ ʝʥʝʨʛʦʥʦʩʽʡ. ʅʘʧʨʠʢʣʘʜ, ʽʥʜʝʢʩ ʂʇɽʉʄ-60 ʨʦʟʰʠʬʨʦʚʫʻʪʴʩʷ 

ʪʘʢ: ʢʦʪʝʣ ʩʪʨʘʚʦʚʘʨʠʣʴʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʩʝʢʮʽʡʥʠʡ ʤʦʜʫʣʴʦʚʘʥʠʡ 

ʤʽʩʪʢʽʩʪʶ 60 ʜʤ
3
; ʽʥʜʝʢʩ ʧʨʠʩʪʨʦʶ ʟʽ ʟʥʽʤʥʦʶ ʚʘʨʠʣʴʥʦʶ ʩʫʜʠʥʦʶ ʋɽɺ-60 

ʨʦʟʰʠʬʨʦʚʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʧʨʠʩʪʨʽʡ ʝʣʝʢʪʨʠʯʥʠʡ ʤʽʩʪʢʽʩʪʶ 60 

ʜʤ
3
. 

ʉʪʨʘʚʦʚʘʨʠʣʴʥʠʡ ʢʦʪʝʣ ʦʙʣʘʜʥʘʥʠʡ ʢʨʠʰʢʦʶ. ɿʦʚʥʽ ʢʦʪʝʣ 

ʧʦʢʨʠʪʠʡ ʰʘʨʦʤ ʪʝʧʣʦʚʦʾ ʽʟʦʣʷʮʽʾ, ʫʢʣʘʜʝʥʦʾ ʤʽʞ ʦʙʣʠʮʶʚʘʥʥʷʤ ʪʘ 

ʢʦʨʧʫʩʦʤ. ʋ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʢʦʪʣʘ ʟʤʦʥʪʦʚʘʥʦ ʧʘʨʦʛʝʥʝʨʘʪʦʨ, ʟ'ʻʜʥʘʥʠʡ ʟ 

ʧʘʨʦʚʦʶ ʩʦʨʦʯʢʦʶ. ʂʦʥʩʪʨʫʢʮʽʷ ʢʘʟʘʥʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʧʦʩʪʘʤʝʥʪ. 

ʇʘʨʘ, ʱʦ ʛʝʥʝʨʫʻʪʴʩʷ ʚ ʧʘʨʦʛʝʥʝʨʘʪʦʨʽ, ʟʘʧʦʚʥʶʻ ʧʘʨʦʚʫ ʩʦʨʦʯʢʫ, 

ʩʪʠʢʘʶʯʠʩʴ ʟ ʚʘʨʠʣʴʥʦʶ ʩʫʜʠʥʦʶ, ʢʦʥʜʝʥʩʫʻʪʴʩʷ, ʚʽʜʜʘʻ ʪʝʧʣʦʪʫ 

ʧʘʨʦʫʪʚʦʨʝʥʥʷ ʩʪʽʥʮʽ, ʧʦ ʷʢʽʡ ʢʦʥʜʝʥʩʘʪ ʟʥʦʚʫ ʩʪʽʢʘʻ ʚ ʧʘʨʦʛʝʥʝʨʘʪʦʨ. 

ʉʪʨʘʚʦʚʘʨʠʣʴʥʽ ʰʘʬʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʙʝʨʝʞʝʥʥʷ 

ʭʘʨʯʦʚʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʦʜʫʢʪʽ ʟʘ ʤʽʥʽʤʘʣʴʥʠʡ ʪʝʨʤʽʥ ʡʦʛʦ 

ʧʨʠʛʦʪʫʚʘʥʥʷ. ʆʩʥʦʚʥʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʚʠʤʦʛʦʶ ʜʦ ʢʦʥʩʪʨʫʢʮʽʾ ʮʠʭ 

ʘʧʘʨʘʪʽʚ ʻ ʚʧʣʠʚ ʚʦʣʦʛʦʾ ʥʘʩʠʯʝʥʦʾ ʧʘʨʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 105...107Áʉ ʙʝʟ 
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ʜʦʩʪʫʧʫ ʢʠʩʥʶ ʧʦʚʽʪʨʷ. ɺʘʢʫʫʤ-ʘʧʘʨʘʪʠ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʤʘʢʩʠʤʘʣʴʥʝ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʨʦʜʫʢʪʫ, ʙʘʨʚʥʠʢʽʚ, 

ʚʽʪʘʤʽʥʽʚ, ʤʽʥʝʨʘʣʴʥʠʭ ʪʘ ʭʘʨʯʦʚʠʭ ʨʝʯʦʚʠʥ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʚʠʭʽʜʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

ʅʘʛʨʽʚ ʧʨʦʜʫʢʪʫ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʮʝʩʫ ʚʘʨʽʥʥʷ (ʚʠʧʘʨʶʚʘʥʥʷ) ʫ 

ʚʘʢʫʫʤ-ʘʧʘʨʘʪʽ ʧʦʚʠʥʥʽ ʧʨʦʭʦʜʠʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʠʞʯʝ 100Áʉ. 

ʂʦʪʣʠ ʟ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʦʙʽʛʨʽʚʦʤ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʥʘ ʪʚʝʨʜʦʤʫ 

ʧʘʣʠʚʽ, ʛʘʟʽ ʪʘ ʝʣʝʢʪʨʠʯʥʦʤʫ ʦʙʽʛʨʽʚʽ. ɺʦʥʠ ʙʽʣʴʰ ʧʨʦʩʪʽ ʟʘ ʢʦʥʩʪʨʫʢʮʽʻʶ 

ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʻʶ, ʥʽʞ ʢʦʪʣʠ ʟ ʥʝʧʨʷʤʠʤ ʦʙʽʛʨʽʚʦʤ, ʘʣʝ ʤʘʶʪʴ ʨʷʜ ʽʩʪʦʪʥʠʭ 

ʥʝʜʦʣʽʢʽʚ: ʥʠʟʴʢʠʡ ʂʂɼ, ʩʢʣʘʜʥʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ, 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʛʦʨʘʥʥʷ ʧʨʦʜʫʢʪʽʚ. ʂʦʪʣʠ ʟ ʥʝʧʨʷʤʠʤ ʦʙʽʛʨʽʚʦʤ ʧʨʘʮʶʶʪʴ 

ʧʨʠ ʧʽʜʚʠʱʝʥʦʤʫ ʪʠʩʢʫ ʚ ʩʦʨʦʯʮʽ, ʱʦ ʛʨʽʻ, ʜʦ 150 ʢʇʘ. ʗʢ ʧʨʦʤʽʞʥʠʡ 

ʪʝʧʣʦʥʦʩʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʦʜʫ. 

ɿʘ ʩʧʦʩʦʙʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʪʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʧʝʨʝʢʠʜʥʽ, 

ʧʝʨʝʢʠʜʥʽ ʪʘ ʟʽ ʟʥʽʤʥʦʶ ʚʘʨʠʣʴʥʦʶ ʧʦʩʫʜʠʥʦʶ. ʗʢ ʧʨʘʚʠʣʦ, ʢʦʪʣʠ, ʱʦ ʥʝ 

ʧʝʨʝʢʠʜʘʶʪʴʩʷ, ʚʠʧʫʩʢʘʶʪʴ ʤʽʩʪʢʽʩʪʶ ʚʘʨʠʣʴʥʦʛʦ ʧʦʩʫʜʫ ʙʽʣʴʰʝ 100 ʜʤ
3
, 

ʧʝʨʝʢʠʜʘʶʪʴʩʷ - ʤʽʩʪʢʽʩʪʶ ʤʝʥʰʝ 100 ʜʤ
3
. ʂʦʪʣʠ ʟʽ ʟʥʽʤʥʦʶ ʚʘʨʠʣʴʥʦʶ 

ʩʫʜʠʥʦʶ ʤʘʶʪʴ ʤʽʩʪʢʽʩʪʴ ʤʝʥʰʝ 60 ʜʤ
3
. ʂʦʪʣʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʧʨʠ ʟ 

ʧʽʜʚʠʱʝʥʠʤ ʪʠʩʢʦʤ, ʫ ʚʘʨʠʣʴʥʽʡ ʧʦʩʫʜʠʥʽ ʤʘʶʪʴ ʽʥʜʝʢʩ, ʚ ʷʢʦʤʫ ʧʝʨʰʘ 

ʣʽʪʝʨʘ ɸ ʧʦʟʥʘʯʘʻ, ʱʦ ʮʝ ʘʚʪʦʢʣʘʚ, ʜʨʫʛʘ ʣʽʪʝʨʘ ʧʦʢʘʟʫʻ ʚʠʜ ʝʥʝʨʛʦʥʦʩʽʷ (ɽ 

- ʝʣʝʢʪʨʠʯʥʠʡ, ɻ - ʛʘʟʦʚʠʡ), ʘ ʮʠʬʨʘ ʧʦʢʘʟʫʻ ʤʽʩʪʢʽʩʪʴ ʚʘʨʠʣʴʥʦʛʦ ʧʦʩʫʜʫ ʚ 

ʜʤ
3
. 

ɸʚʪʦʢʣʘʚʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʛʨʦʤʘʜʩʴʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʨʝʚʘʞʥʦ ʧʨʠ ʚʘʨʽʥʥʽ ʢʽʩʪʢʦʚʠʭ ʙʫʣʴʡʦʥʽʚ ʜʣʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʠʣʫʯʝʥʥʷ ʭʘʨʯʦʚʠʭ ʨʝʯʦʚʠʥ (ʙʽʣʢʽʚ, ʞʠʨʽʚ, ʤʽʥʝʨʘʣʴʥʠʭ, 

ʝʢʩʪʨʘʢʪʠʚʥʠʭ). ɰʭ ʢʦʥʩʪʨʫʢʮʽʷ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʛʨʽʚʘʥʥʷ 

ʧʨʦʜʫʢʪʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʝ ʚʠʱʝ 130...135 Áʉ ʧʨʦʪʷʛʦʤ 1,5...2,5 ʛʦʜ ʙʝʟ 

ʜʦʩʪʫʧʫ ʢʠʩʥʶ ʧʦʚʽʪʨʷ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʚʠʜʘʣʝʥʥʷ ʞʠʨʫ ʚ ʧʨʦʮʝʩʽ ʚʘʨʽʥʥʷ 

ʙʫʣʴʡʦʥʽʚ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ɺʆɼʀ, ʗʂ ɼɾɽʈɽʃɸ ɽʅɽʈɻɯɰ 
 

ʌʽʨʩʦʚʘ ʆ. ʄ., 31 ɻʄ 

ʂʝʨʽʚʥʠʢ ɺʝʨʭʦʣʘʥʮʝʚʘ ɺ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. 

 
ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʚʠʢʦʥʘʥʦ ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʝʡ ʩʪʚʦʨʝʥʥʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʜʦʡʤ ɿʝʤʣʽ.  

ɺʽʜʦʢʨʝʤʣʝʥʽ ʪʨʠ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, ʚʽʜʦʙʨʘʞʝʥʽ  ʧʝʨʝʚʘʛʠ ʪʘ 

ʥʝʜʦʣʽʢʠ ʢʦʞʥʦʛʦ ʟ ʥʠʭ. 

 

ɿʘʧʘʩʽʚ ʥʘʬʪʠ, ʚʫʛʽʣʣʷ ʪʘ ʛʘʟʫ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʟʘʣʠʰʠʣʦʩʷ ʥʝ ʜʫʞʝ 

ʙʘʛʘʪʦ, ʾʭ ʚʠʪʨʘʪʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ, ʪʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʰʫʢ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʦʜʥʠʤ ʽʟ ʷʢʠʭ ʻ ʚʦʜʘ. 

ɺʦʜʘ ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʽʟ ʚʘʞʣʠʚʽʰʠʭ ʝʥʝʨʛʦʥʦʩʽʻʤ ʥʘ ɿʝʤʣʽ. ɺʦʥʘ 

ʤʘʻ ʙʘʛʘʪʦ ʫʥʽʢʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ ʣʶʜʩʪʚʦ ʤʦʞʝ ʚʠʛʽʜʥʦ ʜʣʷ ʩʝʙʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ. ɽʥʝʨʛʽʶ ʚʦʜʠ, ʧʦʨʷʜ ʽʟ ʩʦʥʷʯʥʦʶ ʝʥʝʨʛʽʻʶ, ʘ ʪʘʢʦʞ 

ʚʽʪʨʦʚʦʶ ʝʥʝʨʛʽʻʶ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʚʽʜʥʦʚʣʶʚʘʥʝ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ.  

ɽʥʝʨʛʽʷ ʚʦʜʠ ʙʫʣʘ ʦʩʚʦʻʥʘ ʣʶʜʴʤʠ ʜʣʷ ʩʚʦʾʭ ʮʽʣʝʡ ʱʝ ʚ ʜʘʚʥʠʥʫ, 

ʥʘʧʨʠʢʣʘʜ ɸʨʭʽʤʝʜʽʚ ʛʚʠʥʪ ʪʘ ʨʽʯʢʦʚʽ ʤʣʠʥʠ. ʆʩʥʦʚʥʘ ʽʜʝʷ ʨʦʙʦʪʠ ʜʦʩʠʪʴ 

ʧʨʦʩʪʘ: ʧʽʜ ʜʽʻʶ ʧʦʪʦʢʫ ʚʦʜʠ, ʱʦ ʨʫʭʘʻʪʴʩʷ, ʦʙʝʨʪʘʻʪʴʩʷ ʢʦʣʝʩʦ. ʇʨʠ ʮʴʦʤʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚʦʜʠ ʥʘ ʤʝʭʘʥʽʯʥʫ ʨʦʙʦʪʫ 

ʢʦʣʝʩʘ. ɺ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ, ʪʘʢʠʡ ʧʨʠʥʮʠʧ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʩʫʯʘʩʥʠʭ 

ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ. ɸʣʝ ʥʘ ʥʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʭʽʜ ʤʝʭʘʥʽʯʥʦʾ ʝʥʝʨʛʽʾ 

ʜʦ ʝʣʝʢʪʨʠʯʥʦʾ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʨʠ 

ʚʠʜʠ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʟʘʣʝʞʥʦ ʚʽʜ ʧʝʨʝʪʚʦʨʝʥʴ: 

1. ɽʥʝʨʛʽʷ ʧʨʠʧʣʠʚʽʚ ʪʘ ʚʽʜʣʠʚʽʚ.  

ʇʨʦʪʷʛʦʤ ʧʨʠʧʣʠʚʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʧʦʚʥʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʚʝʣʠʢʠʭ 

ʻʤʥʦʩʪʝʡ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʙʝʨʝʛʦʚʽʡ ʣʽʥʽʾ. ʎʽ ʻʤʥʦʩʪʽ ʚʠʥʠʢʘʶʪʴ ʟʘʚʜʷʢʠ 

ʜʘʤʙʘʤ. ʇʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʚʽʜʣʠʚʫ ʚʦʜʘ ʨʫʭʘʪʠʤʝʪʴʩʷ ʫ ʟʚʦʨʦʪʥʦʤʫ 

ʥʘʧʨʷʤʢʫ. ʎʝʡ ʨʫʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʙʝʨʪʘʥʥʷ ʪʫʨʙʽʥ, ʷʢʽ ʙʫʜʫʪʴ 

ʚʠʨʦʙʣʷʪʠ ʤʝʭʘʥʽʯʥʫ ʝʥʝʨʛʽʶ. 

ʇʝʨʝʚʘʛʠ: ʝʢʦʣʦʛʽʯʥʽʩʪʴ; ʥʠʟʴʢʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ. 

ʅʝʜʦʣʽʢʠ: ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʙʫʜʽʚʥʠʮʪʚʘ; ʧʦʪʫʞʥʽʩʪʴ, ʱʦ ʟʤʽʥʶʻʪʴʩʷ 

ʧʨʦʪʷʛʦʤ ʜʦʙʠ, ʯʝʨʝʟ ʱʦ ʇɽʉ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʪʽʣʴʢʠ ʫ ʩʢʣʘʜʽ 

ʝʥʝʨʛʦʩʠʩʪʝʤʠ, ʱʦ ʤʘʻ ʜʦʩʪʘʪʥʶ ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʽʥʰʠʭ ʪʠʧʽʚ. 

2. ɽʥʝʨʛʽʷ ʤʦʨʩʴʢʠʭ ʭʚʠʣʴ.  

ʇʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ, ʩʭʦʞʽ ʽʟ ʟʘʟʥʘʯʝʥʠʤʠ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ 

ʧʫʥʢʪʽ. ɸʣʝ ʧʨʠ ʮʴʦʤʫ ʻ ʜʝʷʢʽ ʚʽʜʤʽʥʥʦʩʪʽ. ɼʦʩʠʪʴ ʩʢʣʘʜʥʝ ʻ çʟʙʠʨʘʥʥʷè 

ʝʥʝʨʛʽʾ. ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʪʘʢʦʛʦ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʻ ʜʫʞʝ ʚʝʣʠʢʘ ʧʠʪʦʤʘ 
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ʧʦʪʫʞʥʽʩʪʴ (ʧʨʠ ʮʴʦʤʫ ʧʦʪʫʞʥʽʩʪʴ ʭʚʠʣʴ ʦʢʝʘʥʽʚ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 15ʢɺʪ/ʤ). 

ʗʢʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ ʭʚʠʣʽ ʜʦ 2 ʤʝʪʨʽʚ, ʪʦ ʧʦʪʫʞʥʽʩʪʴ 

ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʜʦ 80ʢɺʪ/ʤ. 

ʇʝʨʝʚʘʛʠ: ʜʞʝʨʝʣʦ ʥʝʚʠʯʝʨʧʥʝ; ʥʠʟʴʢʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ 

ʝʥʝʨʛʽʾ; ʝʥʝʨʛʽʷ ʧʦʩʪʽʡʥʦ ʛʝʥʝʨʫʻʪʴʩʷ; ʝʢʦʣʦʛʽʯʥʽʩʪʴ. 

ʅʝʜʦʣʽʢʠ: ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʙʣʝʤ ʭʚʠʣʴʦʚʘ 

ʝʥʝʨʛʝʪʠʢʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʪʽʩʥʝʥʥʷ ʨʠʙʘʣʦʢ ʟ ʧʨʦʜʫʢʪʠʚʥʠʭ 

ʨʠʙʦʧʨʦʤʠʩʣʦʚʠʭ ʨʘʡʦʥʽʚ ʽ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʙʝʟʧʝʯʥʦʛʦ 

ʧʣʘʚʘʥʥʷ. 

3. ɻʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʾ (ɻɽʉ).  

ʊʘʢʠʡ ʚʠʜ ʝʥʝʨʛʽʾ ʩʪʘʚ ʤʦʞʣʠʚʠʤ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʚʥʘʩʣʽʜʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʦʯʘʩʥʦʾ ʚʟʘʻʤʦʜʽʾ ʩʦʥʮʷ, ʚʽʪʨʫ ʪʘ ʚʦʜʥʠʭ ʤʘʩ. 

ɺʽʜʙʫʚʘʻʪʴʩʷ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʉʦʥʮʷ ʚʦʜʥʠʭ ʤʘʩ ʟ ʧʦʚʝʨʭʥʽ 

ʚʦʜʦʡʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʭʦʜʷʪʴ ʭʤʘʨʠ. ɺʥʘʩʣʽʜʦʢ ʧʦʜʠʭʫ ʚʽʪʨʫ ʚʦʜʘ ʫ 

ʚʠʛʣʷʜʽ ʛʘʟʫ ʧʝʨʝʥʦʩʠʪʴʩʷ ʜʦ ʛʽʨ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʾ ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʚʦʥʘ 

ʚʠʧʘʜʘʻ ʷʢ ʦʧʘʜʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʚʦʥʘ ʩʪʽʢʘʻ ʥʘʟʘʜ ʜʦ ʩʚʦʾʭ ʧʝʨʰʦʜʞʝʨʝʣ. 

ʇʝʨʝʚʘʛʠ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʽʾ; ʜʫʞʝ ʜʝʰʝʚʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ; ʨʦʙʦʪʘ ʥʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʰʢʽʜʣʠʚʠʤʠ ʚʠʢʠʜʘʤʠ ʚ 

ʘʪʤʦʩʬʝʨʫ; ʰʚʠʜʢʠʡ (ʱʦʜʦ ʊɽʎ/ʊɽʉ) ʚʠʭʽʜ ʥʘ ʨʝʞʠʤ ʚʠʜʘʯʽ ʨʦʙʦʯʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʧʽʩʣʷ ʚʢʣʶʯʝʥʥʷ ʩʪʘʥʮʽʾ. 

ʅʝʜʦʣʽʢʠ: ʟʘʪʦʧʣʝʥʥʷ ʦʨʥʠʭ ʟʝʤʝʣʴ; ʙʫʜʽʚʥʠʮʪʚʦ ʚʝʜʝʪʴʩʷ ʪʘʤ, ʜʝ ʻ 

ʚʝʣʠʢʽ ʟʘʧʘʩʠ ʝʥʝʨʛʽʾ ʚʦʜʠ; ʥʘ ʛʽʨʩʴʢʠʭ ʨʽʯʢʘʭ ʥʝʙʝʟʧʝʯʥʽ ʯʝʨʝʟ ʚʠʩʦʢʫ 

ʩʝʡʩʤʽʯʥʽʩʪʴ ʨʘʡʦʥʽʚ. 

ʋ ʨʦʙʦʪʽ ʚʠʢʦʥʘʥʦ ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʝʡ ʩʪʚʦʨʝʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʜʦʡʤ ɿʝʤʣʽ.  ʅʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʜʠ. ʈʦʟʢʨʠʪʦ ʧʨʠʥʮʠ ʜʽʾ 

ʚʠʜʦʙʫʪʢʫ ʮʽʻʾ ʝʥʝʨʛʽʾ. ɺʽʜʦʙʨʘʞʝʥʽ  ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʢʦʞʥʦʛʦ ʟ 

ʨʦʟʛʣʷʥʫʪʠʭ ʜʞʝʨʝʣ. 
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ɸʉʇɽʂʊʀ ɺʀʈʆɹʅʀʎʊɺɸ ʉʆʂɯɺ ʋ ʊɽʇɽʈɽʐʅʔʆʄʋ ʏɸʉɯ 
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ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

 

ɸʥʦʪʘʮʽʷ ï ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʘʩʧʝʢʪʠ ʚʠʨʦʙʥʠʮʪʚʘ ʩʦʢʽʚ. 

 

ɯʥʜʫʩʪʨʽʷ ʬʨʫʢʪʦʚʦʛʦ ʩʦʢʫ - ʮʝ ʚʽʜʥʦʩʥʦ ʤʦʣʦʜʘ ʛʘʣʫʟʴ. ɺʠʨʦʙʥʠʮʪʚʦ 

ʩʦʢʫ ʚ ʚʝʣʠʢʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙʩʷʛʘʭ ʧʦʯʘʣʦʩʷ ʟ 1940-ʭ ʨʨ., ʢʦʣʠ ʚ ʉʐɸ 

ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʧʝʨʰʠʡ ʚʠʧʘʨʥʦʾ ʘʧʘʨʘʪ ʜʣʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʦʢʫ 

ʮʠʪʨʫʩʦʚʠʭ. ʗʢ ʨʝʟʫʣʴʪʘʪ ʧʦʩʠʣʝʥʥʷ ʛʽʛʽʻʥʽʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʪʝʨʤʽʥ 

ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʪʫ ʟʙʽʣʴʰʫʚʘʚʩʷ, ʛʦʣʦʚʥʘ ʫʤʦʚʘ ʟʨʦʩʪʘʥʥʷ ʢʦʤʧʘʥʽʡ 

ʚʠʨʦʙʥʠʢʽʚ. ɿʜʦʨʦʚʝ ʭʘʨʯʫʚʘʥʥʷ ʩʪʘʻ ʜʝʚʽʟʦʤ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ. ʎʠʤ 

ʧʦʷʩʥʶʻʪʴʩʷ ʧʦʧʫʣʷʨʥʽʩʪʴ ʪʘʢʠʭ ʩʫʧʝʨʬʨʫʢʪʦʚ, ʷʢ, ʘʩʘʾ, ʛʦʜʞʽ, ʤʘʣʴʛʽʧʽʷ, 

ʙʨʫʩʥʠʮʽ, ʞʫʨʘʚʣʠʥʠ ʪʘ ʦʙʣʽʧʠʭʠ. ʉʦʢʠ ʟ ʮʠʭ ʧʣʦʜʽʚ ʚʠʨʦʙʣʷʶʪʴ ʥʝ ʪʽʣʴʢʠ 

ʪʦʤʫ, ʱʦ ʚʦʥʠ ʻ ʦʟʥʘʢʦʶ çlifystyle - ʩʪʠʣʴ ʞʠʪʪʷ è, ʘ ʡ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, 

ʯʝʨʝʟ ʾʭ ʧʦʞʠʚʥʦʾ ʮʽʥʥʦʩʪʽ. ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ, ʷʢʠʤ 

ʧʨʠʧʠʩʫʻʪʴʩʷ ʧʨʦʬʽʣʘʢʪʠʯʥʠʡ ʝʬʝʢʪ ʟʘʭʠʩʪʫ ʚʽʜ ʨʘʢʫ, ʽ, ʢʨʽʤ ʽʥʰʦʛʦ, 

ʧʦʣʽʧʰʝʥʥʷ ʟʜʦʨʦʚ'ʷ, ʚʩʝ ʮʝ ʟʤʫʰʫʻ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ 

ʟʚʝʨʪʘʪʠʩʷ ʜʦ ʮʠʭ ʤʦʜʥʠʤ ʧʨʦʜʫʢʪʘʤ. 

ʉʦʢʠ ï ʮʝ ʧʦʧʫʣʷʨʥʽ ʩʤʘʯʥʽ ʦʩʚʽʞʘʶʯʽ ʪʘ ʧʦʞʠʚʥʽ ʥʘʪʫʨʘʣʴʥʽ ʥʘʧʦʾ, 

ʷʢʽ ʙʘʛʘʪʦ ʭʪʦ ʟ ʥʘʩ ʚʞʠʚʘʻ ʣʝʜʚʝ ʥʝ ʱʦʜʥʷ. ɺʦʥʠ ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʜʢʠʭ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʦʜʝʨʞʫʚʘʥʠʭ ʰʣʷʭʦʤ ʚʽʜʞʠʤʫ ʜʦʟʨʽʣʠʭ ʾʩʪʽʚʥʠʭ 

ʧʣʦʜʽʚ ʬʨʫʢʪʽʚ, ʷʛʽʜ ʪʘ ʦʚʦʯʽʚ (ʷʙʣʫʢ, ʙʘʥʘʥʽʚ, ʚʠʰʝʥʴ, ʘʙʨʠʢʦʩʽʚ, ʩʣʠʚ, 

ʚʠʥʦʛʨʘʜʫ, ʛʨʘʥʘʪʘ, ʧʦʣʫʥʠʮʽ, ʧʦʤʽʜʦʨʽʚ, ʤʦʨʢʚʠ ʪʘ ʽʥ.). ʎʝ ʥʘʡʧʦʰʠʨʝʥʽʰʽ 

ʩʠʨʦʚʠʥʥʽ ʤʘʪʝʨʽʘʣʠ. ʂʨʽʤ ʥʠʭ, ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʦʢʫ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʝʙʣʘ, ʢʦʨʽʥʥʷ ʽ ʣʠʩʪʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʠʜʘʪʥʠʭ ʜʣʷ 

ʚʞʠʚʘʥʥʷ ʪʨʘʚ, ʥʘʧʨʠʢʣʘʜ, ʩʝʣʝʨʠ ʘʙʦ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ. ʅʘ ʩʴʦʛʦʜʥʽ ʩʦʢʠ 

ʘʢʪʠʚʥʦ ʚʠʨʦʙʣʷʶʪʴʩʷ ʽ ʥʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʨʘʙʘʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʝʩʽʚ, ʽ ʚ ʧʦʙʫʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʦʢʦʚʘʨʦʢ ʡ ʩʦʢʦʚʠʞʠʤʘʣʦʢ. ʇʦʧʫʣʷʨʥʽʩʪʴ ʧʦʷʩʥʶʻ ʙʝʟʩʫʤʥʽʚʥʘ ʢʦʨʠʩʪʴ 

ʮʠʭ ʥʘʧʦʾʚ. ɰʭ ʚʽʪʘʤʽʥʽʟʦʚʘʥʠʡ ʩʢʣʘʜ ʟʘ ʫʤʦʚʠ ʚʽʜʩʫʪʥʦʩʪʽ ʰʢʽʜʣʠʚʠʭ 

ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ ʩʧʨʠʷʻ ʦʟʜʦʨʦʚʣʝʥʥʶ, ʧʦʣʽʧʰʝʥʥʶ ʩʘʤʦʧʦʯʫʪʪʷ ʪʘ 

ʧʨʦʜʦʚʞʝʥʥʶ ʞʠʪʪʷ. ʉʝʨʝʜ ʛʦʣʦʚʥʠʭ ʧʝʨʝʚʘʛ: - ʜʦʧʦʤʦʛʘ ʚ ʧʦʟʙʫʪʪʽ 

ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʽ ʰʣʘʢʽʚ; - ʧʦʣʽʧʰʝʥʥʷ ʽʤʫʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; - ʥʘʩʠʯʝʥʥʷ 

ʢʦʨʠʩʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʘ ʨʝʛʝʥʝʨʘʮʽʷ ʪʢʘʥʠʥ ʦʨʛʘʥʽʟʤʫ; - ʘʢʪʠʚʘʮʽʷ 

ʬʝʨʤʝʥʪʽʚ; - ʩʧʨʠʷʥʥʷ ʟʘʛʦʻʥʥʶ ʨʘʥ; - ʟʘʤʽʥʘ ʥʠʟʢʠ ʣʽʢʽʚ; - ʚʚʝʜʝʥʥʷ ʜʦ 

ʦʨʛʘʥʽʟʤʫ ʚʽʪʘʤʽʥʽʚ, ʤʽʥʝʨʘʣʽʚ ʽ ʧʦʞʠʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ɺʘʞʣʠʚʦ 

ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʷʢʱʦ ʜʝʷʢʽ ʩʦʢʠ ʜʦʙʨʝ ʧʽʜʜʘʶʪʴʩʷ ʪʨʠʚʘʣʦʤʫ ʟʙʝʨʽʛʘʥʥʶ ʽ 

ʥʝ ʚʪʨʘʯʘʶʪʴ ʢʦʨʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚ ʭʦʜʽ ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʮʴʦʛʦ 
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ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʪʦ ʽʥʰʽ, ʥʘʧʨʠʢʣʘʜ, ʦʚʦʯʝʚʽ, ʤʦʞʫʪʴ ʚʪʨʘʪʠʪʠ 

ʚʘʞʣʠʚʽ ʝʬʽʨʥʽ ʦʣʽʾ, ʧʝʢʪʠʥ ʽ ʢʣʽʪʢʦʚʠʥʫ. ʊʦʤʫ ʧʠʪʠ ʾʭ ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʩʚʽʞʦʧʨʠʛʦʪʦʚʣʝʥʠʤʠ. ɼʦ ʨʝʯʽ, ʧʨʦ ʢʣʽʪʢʦʚʠʥʫ. ʏʝʨʝʟ ʪʝ, ʱʦ ʦʨʛʘʥʽʟʤ 

ʧʝʨʝʪʨʘʚʣʶʻ ʾʾ ʥʝ ʥʘʜʪʦ ʣʝʛʢʦ, ʙʘʛʘʪʠʤʠ ʢʣʽʪʢʦʚʠʥʦʶ ʩʦʢʘʤʠ ʥʝ ʚʘʨʪʦ 

ʥʘʜʤʽʨʥʦ ʟʘʭʦʧʣʶʚʘʪʠʩʷ ʭʚʦʨʠʤ ʟ ʚʠʨʘʟʢʦʶ ʰʣʫʥʢʘ ʽ ʝʥʪʝʨʦʢʦʣʽʪʦʤ. ʅʘ 

ʱʝ ʦʜʥʦʤʫ ʟʚʦʨʦʪʥʦʤʫ ʙʦʮʽ ʤʝʜʘʣʽ ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ ʩʪʦʤʘʪʦʣʦʛʠ. 

ʆʩʢʽʣʴʢʠ ʚ ʩʦʢʘʭ ʤʽʩʪʷʪʴʩʷ ʢʠʩʣʦʪʠ, ʟʣʦʚʞʠʚʘʥʥʷ ʥʠʤʠ ʤʦʞʝ ʥʘʰʢʦʜʠʪʠ 

ʝʤʘʣʽ ʟʫʙʽʚ. ʂʠʩʣʦʪʠ ʟʚôʷʟʫʶʪʴ ʢʘʣʴʮʽʡ, ʥʘʜʘʶʯʠ ʡʦʤʫ ʬʦʨʤʫ, ʷʢʘ ʥʝ 

ʟʘʩʚʦʶʻʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ. ʑʦʙ ʫʥʠʢʥʫʪʠ ʨʠʟʠʢʫ ʨʦʟʤôʷʢʰʝʥʥʷ ʝʤʘʣʽ, ʥʝ 

ʧʦʪʨʽʙʥʦ ʯʠʩʪʠʪʠ ʟʫʙʠ ʚʽʜʨʘʟʫ ʞ ʧʽʩʣʷ ʚʞʠʚʘʥʥʷ ʮʠʭ ʥʘʧʦʾʚ.  

ʇʨʘʚʠʣʘ ʧʠʪʪʷ ʩʦʢʽʚ: - ʬʨʝʰʽ ʧʦʪʨʽʙʥʦ ʧʠʪʠ ʥʝ ʨʘʥʽʰʝ, ʥʽʞ ʯʝʨʝʟ 

ʜʝʩʷʪʴ ʭʚʠʣʠʥ ʧʽʩʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʽ ʧʽʚʛʦʜʠʥʠ ʜʦ ʾʞʽ, ʱʦʙ ʥʝ ʜʦʧʫʩʪʠʪʠ 

ʧʽʜʚʠʱʝʥʦʛʦ ʙʨʦʜʽʥʥʷ ʚ ʢʠʰʢʽʚʥʠʢʫ, ʷʢʝ ʤʦʞʝ ʩʧʨʦʚʦʢʫʚʘʪʠ ʟʘʛʥʠʚʘʥʥʷ 

ʾʞʽ; - ʜʝʷʢʽ ʩʦʢʠ, ʟʦʢʨʝʤʘ ʙʫʨʷʢʦʚʠʡ, ʩʣʽʜ ʚʞʠʚʘʪʠ ʦʙʝʨʝʞʥʦ, ʨʦʟʚʦʜʷʯʠ ʾʭ ʟ 

ʽʥʰʠʤʠ ʨʽʜʢʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ ʟʘʜʣʷ ʫʥʠʢʥʝʥʥʷ ʟʘʧʘʤʦʨʦʯʝʥʴ ʽ 

ʙʣʶʚʦʪʥʦʛʦ ʨʝʬʣʝʢʩʫ; - ʥʘʧʦʾ ʟ ʢʽʩʪʦʯʢʦʚʠʭ ʧʣʦʜʽʚ, ʥʘʧʨʠʢʣʘʜ, ʟ ʚʠʰʥʽ ʘʙʦ 

ʩʣʠʚʠ, ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʜʥʦʢʦʤʧʦʥʝʥʪʥʠʤʠ, ʘ ʽʟ ʟʝʨʥʷʪʢʦʚʠʭ 

(ʷʙʣʫʢ, ʚʠʥʦʛʨʘʜʫ, ʩʤʦʨʦʜʠʥʠ) ʥʘʚʧʘʢʠ ï ʚ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʦʤʫ ʚʠʛʣʷʜʽ. 

ʊʘʢʽ ʽʥʥʦʚʘʮʽʡʥʽ ʧʨʦʜʫʢʪʠ ʚʠʟʥʘʯʘʶʪʴ ʥʦʚʽ ʚʠʤʦʛʠ ʜʦ ʩʦʢʦʚʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʜʣʷ ʷʢʦʾ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʚʠʩʦʢʠʡ ʚʠʭʽʜ ʧʨʦʜʫʢʪʫ ʟ 

ʩʠʨʦʚʠʥʠ ʙʫʚ ʘʙʩʦʣʶʪʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ. ʗʢʱʦ ʧʣʦʜʠ ʤʽʩʪʷʪʴ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʧʝʢʪʠʥʫ (ʥʘʧʨʠʢʣʘʜ, ʯʦʨʥʘ ʩʤʦʨʦʜʠʥʘ, ʘ ʪʘʢʦʞ ʜʝʷʢʽ ʩʦʨʪʠ 

ʚʠʥʦʛʨʘʜʫ), ʪʦ ʚ ʥʠʭ ʜʫʞʝ ʙʘʛʘʪʦ ʟʚ'ʷʟʘʥʦʾ ʚʦʜʠ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʦʪʨʠʤʘʥʥʷ 

ʨʜ̔ʠʥʠ ʟ ʚʘʢʫʦʣʝʡ. ɼʣʷ ʨʝʥʪʘʙʝʣʴʥʦʛʦ ʦʪʨʠʤʘʥʥʷ ʩʦʢʫ, ʷʢ ʧʨʘʚʠʣʦ, 

ʥʘʡʙʽʣʴʰ ʚʠʛʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʝʨʤʝʥʪʠ ʜʣʷ ʨʫʡʥʫʚʘʥʥʷ ʧʝʢʪʽʥʦʚ.  

ʅʘ ʧʨʘʢʪʠʮʽ ʮʝ ʟʘʟʚʠʯʘʡ ʜʦʩʷʛʘʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʽ 

ʤʝʭʘʥʽʯʥʦʛʦ ʚʧʣʠʚʫ, ʘ ʜʣʷ ʜʝʷʢʠʭ ʧʨʦʜʫʢʪʽʚ - ʜʦʜʘʪʢʦʚʦ ʱʝ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. ʅʘʛʨʽʚʘʥʥʷ ʤʝʟʛʠ ʨʦʙʠʪʴ ʢʣʽʪʠʥʥʽ ʤʝʤʙʨʘʥʠ 

ʥʘʡʙʽʣʴʰ ʧʨʦʥʠʢʥʠʤʠ ʜʣʷ ʩʦʢʫ. ʋ ʪʘʢʦʤʫ ʧʨʦʮʝʩʽ ʜʝʷʢʽ ʧʝʢʪʠʥʠ 

ʛʽʜʨʦʣʽʟʫʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʧʣʘ. 

ɿ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʬʘʢʪʠʯʥʝ ʚʠʪʷʛ ʩʦʢʫ ʧʽʩʣʷ ʨʫʡʥʫʚʘʥʥʷ 

ʢʣʽʪʠʥ ʻ ʧʦʜʽʣ ʪʚʝʨʜʠʭ ʨʝʯʦʚʠʥ ʽ ʨʽʜʠʥʠ 

ʥʘ ʨʽʜʢʫ ʬʘʟʫ ʽ ʤ'ʷʢʦʪʴ ʘʙʦ ʥʘ ʩʽʢ ʽ ʚʠʯʘʚʢʠ.  
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ʈʠʩʫʥʦʢ 1 ï 

ʉʭʝʤʘ 

ʩʦʨʪʫʚʘʣʴʥʦʛʦ ʩʪʦʣʫ 

ʟʽ ʚʩʪʘʥʦʚʣʝʥʠʤʠ 

ʧʨʫʞʥʠʤʠ 

ʙʫʬʝʨʘʤʠ 

ɿʄɯʅɸ ʂʆʅʉʊʈʋʂʎɯɰ ɺɯɹʈɸʎɯʁʅʆɻʆ ʉʊʆʃʋ ʇɸɼɼɯ-

ʄɸʐʀʅʀ ɼʃʗ ɿɸʇʆɹɯɻɸʅʅʗ ɿʅʆʐʋɺɸʅʅʗ ʂʆʅʊɸʂʊʅʀʍ 

ʇʆɺɽʈʍʆʅʔ ʇʈʀ ɰʍ ɺɿɸɭʄʆɼɯɰ  

 

ʄʠʢʘʣʦ ʄ.ɺ., ʤʘʛʽʩʪʨʘʥʪ 

ʂʦʰʫʣʴʢʦ ɺ.ʉ., ʢ.ʪ.ʥ. 

 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɸʥʦʪʘʮʽʷ ï ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʘʭʦʜʠ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʟʥʦʰʫʚʘʥʴ 

ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʦʥʴ ʧʘʜʜʽ-ʤʘʰʠʥʠ. 

 

ʗʢ ʚʽʜʦʤʦ ʧʘʜʜʽ-ʤʘʰʠʥʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʚʽʪʯʠʟʥʷʥʽʡ ʪʘ 

ʟʘʨʫʙʽʞʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ ʩʝʧʘʨʫʚʘʥʥʷ ʨʽʟʥʠʭ ʩʠʧʢʠʭ ʧʨʦʜʫʢʪʽʚ [1]. 

ʆʜʥʠʤ ʟ ʩʫʪʪʻʚʠʭ ʥʝʜʦʣʽʢʽʚ ʧʘʜʜʽ-ʤʘʰʠʥʠ ʻ ʽʥʪʝʥʩʠʚʥʝ ʟʥʦʰʫʚʘʥʥʷ 

ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʦʥʴ ʩʪʦʣʫ ʽ ʧʽʜʰʠʧʥʠʢʘ ʚʦʜʠʣʘ ʧʨʠ ʾʾ ʨʦʙʦʪʽ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʩʠʪʴ ʯʘʩʪʦ ʧʨʦʚʦʜʠʪʠ ʟʘʭʦʜʠ ʧʦ ʚʽʜʥʦʚʣʝʥʥʶ 

ʢʦʥʪʘʢʪʫʶʯʠʭ ʧʦʚʝʨʭʦʥʴ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʩʠʣʘ ʪʝʨʪʷ, ʷʢʘ ʻ ʧʨʠʯʠʥʦʶ 

ʟʥʦʰʫʚʘʥʥʷ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʚʟʘʻʤʦʜʽʾ 

ʧʽʜʰʠʧʥʠʢʘ ʽ ʩʪʦʣʫ. 

ʗʢ ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʟʘʭʽʜ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʩʠʣʠ 

ʚʟʘʻʤʦʜʽʾ ʧʽʜʰʠʧʥʠʢʘ ʟʽ ʩʪʦʣʦʤ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʫʞʠʥʥʠʭ ʙʫʬʝʨʽʚ ʚʩʪʘʥʦʚʣʝʥʠʭ ʚ 

ʧʣʦʱʠʥʽ ʨʫʭʫ (ʨʠʩʫʥʦʢ 1). ʆʯʝʚʠʜʥʦ, ʱʦ ʧʨʠ 

ʚʽʜʩʫʪʥʦʩʪʽ ʢʨʠʚʦʰʠʧʘ ʆɸ ʚʽʙʨʘʮʽʡʥʠʡ ʩʪʽʣ ʤʦʞʝ 

ʟʜʽʡʩʥʶʚʘʪʠ ʛʘʨʤʦʥʽʡʥʽ ʢʦʣʠʚʘʥʥʷ ʚ ʥʘʧʨʷʤʢʫ ʦʩʽ 

ʆʍ. ʈʦʟʛʣʷʥʝʤʦ, ʷʢ ʚʧʣʠʚʘʻ ʥʘʷʚʥʽʩʪʴ ʧʨʫʞʠʥ ʚ 

ʪʦʯʢʘʭ ɺ ʽ ʉ ʥʘ ʩʠʣʫ ʚʟʘʻʤʦʜʽʾ ʧʽʜʰʠʧʥʠʢʘ ʟ 

ʢʦʥʪʘʢʪʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʩʪʦʣʫ ʧʨʠ ʨʦʙʦʪʽ ʤʘʰʠʥʠ. 

ɹʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʬʽʢʩʫʶʯʽ ʢʦʣʝʩʘ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʨʷʤʦʣʽʥʽʡʥʠʡ ʨʫʭ ʩʪʦʣʫ. ʅʝʭʪʫʶʯʠ ʪʝʨʪʷʤ ʢʦʯʝʥʥʷ, 

ʨʽʚʥʷʥʥʷ ʧʝʨʽʦʜʠʯʥʦʛʦ ʨʫʭʫ ʩʪʦʣʫ ʟʘʧʠʰʝʤʦ ʫ 

ʚʠʛʣʷʜʽ [2] 

,                             (1) 

ʜʝ ʤʘʩʘ ʩʪʦʣʘ; 

    ʩʠʣʘ ʟ ʷʢʦʶ ʧʽʜʰʠʧʥʠʢ ʪʠʩʥʝ ʥʘ ʩʪʽʣ; 

ʩʠʣʘ ʧʨʫʞʥʦʩʪʽ, ʷʢʘ ʟʘ ʚʽʜʦʤʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʞʦʨʩʪʢʦʩʪʽ ʜʚʦʭ ʧʨʫʞʠʥ çʩè ʙʫʜʝ 

ʚʠʨʘʞʘʪʠʩʷ ʷʢ:     ʘʙʦ . 

ɺʚʘʞʘʶʯʠ, ʱʦ ʧʨʠʚʽʜ ʟʘʙʝʟʧʝʯʫʻ ʨʫʭ ʩʪʦʣʫ ʟʘ 

ʨʽʚʥʷʥʥʷʤ , ʪʦ ʦʪʨʠʤʘʻʤʦ: 


