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ʉɽʂʎɯʗ 1 
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ʋɼʂ 66.095.26-977 

ʄʆɼɽʈʅɯɿɸʎɯʗ ʈɽɸʂʊʆʈɸ ʇʆʃɯʄɽʈʀɿɸʎɯɰ ʉʊʀʈʆʃʋ ɺ 

ʊɽʍʅʆʃʆɻɯʏʅʆɰ ʉʍɽʄɯ ʇʈʆʎɽʉʋ ɺʀɻʆʊʆɺʃɽʅʅʗ 

ɽʄʋʃʔʉɯʁʅʆɻʆ ʇʆʃɯʉʊʀʈʆʃʋ 

ʩʪʫʜʝʥʪ ɼʘʚʠʜʦʚ ɸ.ʉ., ʘʩʠʩʪʝʥʪ ɻʘʪʽʣʦʚ ʂ.ʆ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ʉʫʯʘʩʥʽ ʨʠʥʢʦʚʽ ʚʽʜʥʦʩʠʥʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʭʽʤʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʥʦʚʦʛʦ ʪʠʧʫ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʧʽʜʚʠʱʝʥʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ. ʇʨʦʚʽʜʥʘ ʨʦʣʴ ʫ ʙʘʛʘʪʴʦʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʷʭ ʚʽʜʚʦʜʠʪʴʩʷ ʧʝʨʝʤʽʰʫʚʘʥʥʶ ʨʝʘʢʮʽʡʥʦʾ ʤʘʩʠ ʟ 

ʧʽʜʚʦʜʦʤ ʘʙʦ ʚʽʜʚʦʜʦʤ ʪʝʧʣʘ.  

ɽʤʫʣʴʩʽʡʥʠʡ ʧʦʣʽʩʪʠʨʦʣ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ 

ʙʫʜʽʚʥʠʮʪʚʽ ʟʘʚʜʷʢʠ ʡʦʛʦ ʥʝʚʠʩʦʢʦʾ ʚʘʨʪʦʩʪʽ, ʧʨʦʩʪʦʪʽ ʧʝʨʝʨʦʙʢʠ ʽ 

ʚʝʣʠʢʦʤʫ ʘʩʦʨʪʠʤʝʥʪʽ ʤʘʨʦʢ [1]. ʁʦʛʦ ʦʪʨʠʤʫʶʪʴ ʚ ʘʧʘʨʘʪʽ ʟ ʷʢʽʨʥʦʶ 

ʤʽʰʘʣʢʦʶ ʽ ʛʨʽʶʯʦʶ ʦʙʦʣʦʥʢʦʶ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʤʽʰʫʚʘʥʥʷ 

ʜʦʩʷʛʘʻʪʴʩʷ ʪʽʩʥʠʡ ʢʦʥʪʘʢʪ ʯʘʩʪʠʥʦʢ ʽ ʙʝʟʧʝʨʝʨʚʥʝ ʦʥʦʚʣʝʥʥʷ ʧʦʚʝʨʭʥʽ 

ʨʝʘʛʫʶʯʠʭ ʨʝʯʦʚʠʥ, ʟ ʤʝʪʦʶ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʽʚ ʪʝʧʣʦ- ʪʘ ʤʘʩʦʦʙʤʽʥʫ, 

ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʧʨʦʪʽʢʘʥʥʷ ʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ. 

ɺ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʧʝʨʝʤʽʰʫʻʪʴʩʷ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʶʚʘʪʠ ʟʥʘʯʥʽ 

ʟʨʽʟʫʶʯʽ ʟʫʩʠʣʣʷ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʛʨʘʜʽʻʥʪʘ ʰʚʠʜʢʦʩʪʽ. ɺ ʪʠʭ 

ʟʦʥʘʭ ʘʧʘʨʘʪʘ, ʜʝ ʛʨʘʜʽʻʥʪ ʰʚʠʜʢʦʩʪʽ ʤʘʻ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ, ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ ʜʠʩʧʝʨʛʫʚʘʥʥʷ ʜʠʩʧʝʨʩʥʦʾ ʬʘʟʠ. ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʻ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡʥʠʭ ʽ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʛʨʘʜʽʻʥʪʽʚ ʚ 

ʦʙôʻʤʽ ʘʧʘʨʘʪʘ. ɼʣʷ ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ, 

ʥʝʦʙʭʽʜʥʦ ʱʦʙ ʙʘʞʘʥʠʡ ʝʬʝʢʪ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʜʦʩʷʛʘʚʩʷ ʟʘ ʤʝʥʰʠʡ ʧʝʨʽʦʜ 

ʯʘʩʫ, ʪʦʙʪʦ  ʟʤʝʥʰʫʚʘʣʠʩʴ ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʝʥʝʨʛʽʾ ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ, 

ʱʦ ʻ ʧʦʢʘʟʥʠʢʦʤ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʝʙʽʛʫ ʧʨʦʮʝʩʫ, ɼʞ/ʢʛ: 

 
ʜʝ ï ʯʘʩ ʥʘ ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ʩ; 

 ï ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ, ʚʠʪʨʘʯʝʥʦʾ ʥʘ ʧʨʦʮʝʩ ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ɼʞ; 

 ï ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʧʘʨʘʪʘ, ʢʛ/ʩ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʝʧʽʥʴ ʨʽʚʥʦʤʽʨʥʦʩʪʽ 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʍ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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ʨʦʟʧʦʜʽʣʫ ʪʚʝʨʜʦʾ ʬʘʟʠ ʚ ʦʙôʻʤʽ ʘʧʘʨʘʪʫ ʧʨʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʝʧʣʦʚʠʭ ʽ 

ʜʠʬʫʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ï ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʝʧʣʦ- ʽ ʤʘʩʦʧʝʨʝʜʘʯʽ 

ʧʨʠ ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʽ ʙʝʟ ʡʦʛʦ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ 

ʧʝʨʝʤʽʰʫʶʯʦʛʦ ʧʨʠʣʘʜʫ ʪʘ ʚʽʜ ʚʝʣʠʯʠʥʠ ʝʥʝʨʛʽʾ ʷʢʫ ʚʚʦʜʷʪʴ ʚ ʨʽʜʠʥʫ, ʱʦ 

ʧʝʨʝʤʽʰʫʶʪʴ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʘʩʦʤ 

ʜʦʩʷʛʥʝʥʥʷ ʟʘʜʘʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʯʠʤ ʚʠʱʝ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ʪʠʤ ʤʝʥʰʝ ʯʘʩʫ ʧʦʪʨʽʙʥʦ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʟʘʜʘʥʦʛʦ ʝʬʝʢʪʫ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ. 

ɯʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʧʨʦʮʝʩ ʜʦʟʚʦʣʷʻ ʧʘʩʠʚʥʘ ʪʘ ʘʢʪʠʚʥʘ ʟʤʽʥʘ 

ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ. ɿʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʦʙʝʨʪʽʚ ʪʘ ʨʦʟʤʽʨʽʚ ʧʝʨʝʤʽʰʫʶʯʦʛʦ 

ʧʨʠʣʘʜʫ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʘʩʠʚʥʦʾ ʘʙʦ ʝʢʩʪʝʥʩʠʚʥʦʾ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʦʮʝʩʫ; ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʟʤʽʥʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʢʨʘʱʝʥʝ ʟʤʽʰʫʚʘʥʥʷ, 

ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʛʽʜʨʘʚʣʽʯʥʦʾ ʩʠʩʪʝʤʠ, ʟʘʧʦʙʽʛʘʻ ʫʪʚʦʨʝʥʥʶ ʚʠʭʨʦʚʠʭ 

ʧʦʪʦʢʽʚ ʪʘ ʢʘʚʽʪʘʮʽʡʥʠʭ ʙʫʣʴʙʘʰʦʢ, ʩʪʘʙʽʣʽʟʫʻ ʨʦʙʦʪʫ ʧʝʨʝʤʽʰʫʶʯʦʛʦ 

ʧʨʠʣʘʜʫ ï ʘʢʪʠʚʥʽ ʘʙʦ ʽʥʪʝʥʩʠʚʥʽ ʟʤʽʥʠ. 

ɻʝʦʤʝʪʨʠʯʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʘʧʘʨʘʪʘ ʽ ʧʝʨʝʤʽʰʫʶʯʦʛʦ ʧʨʠʣʘʜʫ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʝʧʣʦʦʙʤʽʥʫ ʽ ʝʥʝʨʛʝʪʠʯʥʽ ʟʘʪʨʘʪʠ. ʊʦʤʫ ʩʣʽʜ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʛʝʦʤʝʪʨʠʯʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ʚʠʙʨʘʥʦʛʦ ʪʠʧʫ 

ʧʝʨʝʤʽʰʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ. 

ʄʝʪʦʶ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ ʻ ʚʠʙʽʨ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʷ 

ʨʝʘʢʪʦʨʘ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʩʪʠʨʦʣʫ ʚ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʽ ʧʨʦʮʝʩʫ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʤʫʣʴʩʽʡʥʦʛʦ ʧʦʣʽʩʪʠʨʦʣʫ, ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʨʝʘʢʮʽʡʥʠʭ ʪʘ 

ʪʝʧʣʦ-ʤʘʩʦʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ʘʢʪʠʚʥʠʤʠ ʪʘ ʧʘʩʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʱʦ ʽ 

ʧʦʢʣʘʜʝʥʦ ʚ ʦʩʥʦʚʫ ʢʦʨʠʩʥʦʾ ʤʦʜʝʣʽ [2],[3]. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ɼʘʚʠʜʦʚ ɸ.ʉ., ɻʘʪʽʣʦʚ ʂ.ʆ. ʈʝʘʢʪʦʨ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʩʪʠʨʦʣʫ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʤʫʣʴʩʽʡʥʦʛʦ ʧʦʣʽʩʪʠʨʦʣʫ// ɿʙʽʨʥʠʢ ʪʝʟ 

ʜʦʧʦʚʽʜʝʡ IX ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, 

ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʦʙʣʘʜʥʘʥʥʷ ʭʽʤʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʽ 

ʧʽʜʧʨʠʻʤʩʪʚ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ò -2011-ʉ.11-12.  

2. ʇʘʪʝʥʪ ˉ26161 ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ. ʄʇʂ C08F 2/00. 

ʈʝʘʢʪʦʨ ʧʦʣʽʤʝʨʠʟʘʮʽʾʾ./ ɼʘʚʠʜʦʚ ɸ.ʉ., ɻʘʪʽʣʦʚ ʂ.ʆ. 

3. ʇʘʪʝʥʪ ˉ26164 ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ. ʄʇʂ C08F 2/00. 

ʈʝʘʢʪʦʨ ʧʦʣʽʤʝʨʠʟʘʮʽʾʾ./ ɼʘʚʠʜʦʚ ɸ.ʉ., ɻʘʪʽʣʦʚ ʂ.ʆ. 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʍ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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ʋɼʂ 62 - 68 

ʄʆɼɽʈʅɯɿɸʎɯʗ ɼɯʃʗʅʂʀ ɼɽʉʆʈɹʎɯɰ ʈʆɿʏʀʅʋ 

ʄʆʅʆɽʊʀʃɸʄɯʅʋ (ʄɽɸ) ʇʈʀ ʆʊʈʀʄɸʅʅɯ ɺʆɼʅʖ ɿ 

ʂʆʅɺɽʈʊʆɺɸʅʆɻʆ ɻɸɿʋ 

 ʩʪʫʜʝʥʪ ɺʝʨʙʦʚʩʴʢʠʡ ɼ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. ʐʚʝʜ ʄ. ʇ. 

ʅʘʮ̔ʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ʆʜʝʨʞʘʥʥʷ ʚʦʜʥʶ ʽʟ ʢʦʥʚʝʨʪʦʚʘʥʦʛʦ ʛʘʟʫ ʻ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤ 

ʧʨʦʮʝʩʦʤ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʘʭ. ʊʝʭʥʦʣʦʛʽʯʥʠʡ  ʧʨʦʮʝʩ 

ʦʜʝʨʞʘʥʥʷ ʚʦʜʥʶ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʥʘʩʪʫʧʥʠʭ ʜʽʣʷʥʦʢ: ʢʦʥʚʝʨʩʽʾ ʦʢʠʩʫ 

ʚʫʛʣʝʮʶ, ʦʭʦʣʦʜʞʝʥʥʷ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫ, ʜʝʩʦʨʙʮʽʾ  ʨʦʟʯʠʥʫ ʄɽɸ 

(ʨʠʩ.1), ʜʽʣʷʥʢʠ ʭʦʣʦʜʠʣʴʥʦʾ ʤʘʰʠʥʠ, ʛʣʠʙʦʢʦʾ ʦʩʫʰʢʠ ʚʦʜʥʶ, ʟʙʦʨʫ 

ʧʘʨʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫ ʪʘ ʜʽʣʷʥʢʠ ʟʙʝʨʽʛʘʥʥʷ ʘʟʦʪʫ. ʊʝʧʣʦʚʽ ʧʨʦʮʝʩʠ ʚ 

ʜʘʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʤʘʶʪʴ ʢʣʶʯʦʚʝ ʟʥʘʯʝʥʥʷ ʚ ʧʣʘʥʽ ʝʢʦʥʦʤʽʾ ʪʘ 

ʟʙʝʨʝʞʝʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ. 

 

1 ï ʻʤʥʽʩʪʴ ʄɽɸ; 2 ï ʪʝʧʣʦʦʙʤʽʥʥʠʢ; 3 ï ʜʝʩʦʨʙʝʨ; 4  ï  ʢʠʧôʷʪʠʣʴʥʠʢ;         

5 ï ʩʤʦʣʦʚʽʜʦʢʨʝʤʣʶʚʘʯ;  

ʈʠʩ. 1  ï ʉʭʝʤʘ ʜʽʣʷʥʢʠ ʜʝʩʦʨʙʮʽʾ ʄɽɸ ʚʠʨʦʙʥʠʮʪʚʘ ʚʦʜʥʶ 

 

ʅʘ ʧʦʚʝʨʭʥʶ ʪʝʧʣʦʦʙʤʽʥʫ ʽ ʥʘ ʚʽʜʥʝʩʝʥʫ ʜʦ ʥʝʾ ʯʘʩʪʢʫ ʢʘʧʽʪʘʣʴʥʠʭ 

ʚʠʪʨʘʪ, ʘ ʪʘʢʦʞ ʥʘ ʚʘʨʪʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʧʣʠʚʘʻ ʥʝʜʦʨʝʢʫʧʝʨʘʮʽʷ ʪʝʧʣʦʪʠ.              

ʏʠʤ ʤʝʥʰʝ ʚʝʣʠʯʠʥʘ ʥʝʜʦʨʝʢʫʧʝʨʘʮʽʽ ʪʝʧʣʦʪʠ, ʪʦʙʪʦ ʯʠʤ ʤʝʥʰʘ ʨʽʟʥʠʮʷ 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʍ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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ʪʝʤʧʝʨʘʪʫʨ ʛʘʨʷʯʦʛʦ ʪʝʧʣʦʥʦʩʽʷ ʥʘ ʚʭʦʜʽ ʽ ʪʝʧʣʦʥʦʩʽʷ, ʱʦ ʥʘʛʨʽʚʘʻʪʴʩʷ ʥʘ 

ʚʠʭʦʜʽ ʧʨʠ ʧʨʦʪʠʪʝʯʽʾ, ʪʠʤ ʤʝʥʰʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ. 

        ʋ ʪʝʧʣʦʦʙʤʽʥʥʠʢʫ 2, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʽʛʨʽʚʘʥʥʷ ʨʦʟʯʠʥʫ ʄɽɸ ʚʽʜ 70 Üʉ 

ʜʦ 110 Üʉ ʛʨʽʶʯʦʶ ʧʘʨʦʶ. ʏʝʨʝʟ  ʪʝ,  ʱʦ  ʨʦʟʯʠʥ ʄɽɸ ʤʘʻ ʚʽʜʥʦʩʥʦ  ʚʠʩʦʢʫ  

ʚôʷʟʢʽʩʪʴ  (ʢʦʝʬʽʮʽʻʥʪ ʜʠʥʘʤʽʯʥʦʾ  ʚôʷʟʢʦʩʪʽ  ʩʪʘʥʦʚʠʪʴ  19 
. 
10
ï3

  ʇʘ
.
ʩ) 

ʨʘʮʽʦʥʘʣʴʥʦ ʙʫʣʦ ʙ ʟʘʤʽʩʪʴ ʢʦʞʫʭʦʪʨʫʙʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʧʣʦʦʙʤʽʥʥʠʢ ʟ ʚʠʱʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʪʘ 

ʤʝʥʰʠʤ ʛʽʜʨʘʚʣʽʯʥʠʤ ʦʧʦʨʦʤ, ʥʘʧʨʠʢʣʘʜ ʩʧʽʨʘʣʴʥʠʡ [1].   

ʎʽ   ʪʝʧʣʦʦʙʤʽʥʥʠʢʠ   ʢʦʤʧʘʢʪʥʽ,   ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʨʽʟʽʚ ʢʘʥʘʣʽʚ 

ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ, ʧʦʪʽʢ ʥʝ ʟʘʟʥʘʻ ʨʽʟʢʠʭ ʟʤʽʥ 

ʥʘʧʨʷʤʢʫ, ʯʝʨʝʟ ʱʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʽ ʩʧʽʨʘʣʴʥʠʭ ʪʝʧʣʦʦʙʤʽʥʥʠʢʽʚ ʽ 

ʛʽʜʨʘʚʣʽʯʥʠʡ ʦʧʽʨ ʤʝʥʰʠʡ, ʥʽʞ ʫ ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʘʧʘʨʘʪʽʚ ʽʥʰʠʭ  ʪʠʧʽʚ.  

ʂʦʥʩʪʨʫʢʮʽʷ  ʘʧʘʨʘʪʘ  ʜʦʟʚʦʣʷʻ  ʧʨʦʚʦʜʠʪʠ  ʧʦʨʽʚʥʷʥʦ  ʣʝʛʢʝ ʦʯʠʱʝʥʥʷ 

ʢʘʥʘʣʽʚ.  

ʆʜʠʥ  ʢʫʙʽʯʥʠʡ  ʤʝʪʨ  ʩʧʽʨʘʣʴʥʦʛʦ  ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ  ʚʤʽʱʫʻ  ʜʦ  82 

ʢʚʘʜʨʘʪʥʠʭ  ʤʝʪʨʽʚ  ʧʦʚʝʨʭʥʽ  ʪʝʧʣʦʦʙʤʽʥʫ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʦʞʫʭʦʪʨʫʙʥʦʛʦ, 

ʷʢʠʡ ʚʤʽʱʫʻ ʜʦ 64 [2],  ʱʦ  ʟʥʘʯʥʦ  ʟʤʝʥʰʫʻ ʧʣʦʱʫ, ʷʢʫ ʟʘʡʤʘʻ ʘʧʘʨʘʪ. 

ʆʩʥʦʚʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʦʙʤʽʥʥʦʛʦ 

ʘʧʘʨʘʪʫ ʻ  ʡʦʛʦ ʧʦʚʝʨʭʥʷ, ʛʽʜʨʘʚʣʽʯʥʠʡ ʦʧʽʨ ʪʘ ʚʘʨʪʽʩʪʴ  ʤʘʪʝʨʽʘʣʽʚ,  ʟ  ʷʢʠʭ   

ʚʽʥ  ʚʠʛʦʪʦʚʣʝʥʠʡ.  ʏʝʨʝʟ  ʪʝ,  ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʝʧʣʦʧʝʨʝʜʘʯʽ, 

ʛʽʜʨʘʚʣʽʯʥʠʡ ʦʧʽʨ ʪʘ ʤʝʪʘʣʦʻʤʥʽʩʪʴ ʩʧʽʨʘʣʴʥʠʭ ʪʝʧʣʦʦʙʤʽʥʥʠʢʽʚ ʢʨʘʱʽ ʯʠʤ 

ʚ ʢʦʞʫʭʦʪʨʫʙʥʦʤʫ  ʘʧʘʨʘʪʽ,  ʘ  ʪʘʢʦʞ  ʚʨʘʭʦʚʫʶʯʠ  ʪʝ,  ʱʦ  ʚʘʨʪʽʩʪʴ  

ʦʜʠʥʠʮʽ ʧʦʚʝʨʭʥʽ   ʪʝʧʣʦʦʙʤʽʥʫ   ʟ   ʣʠʩʪʦʚʦʛʦ   ʤʘʪʝʨʽʘʣʫ   ʟʥʘʯʥʦ   ʥʠʞʯʝ   

ʚʘʨʪʦʩʪʽ ʦʜʠʥʠʮʽ  ʧʦʚʝʨʭʥʽ  ʪʝʧʣʦʦʙʤʽʥʫ,  ʱʦ  ʫʪʚʦʨʶʶʪʴʩʷ  ʟ  ʪʨʫʙ,  

ʮʽʣʢʦʤ  ʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʟʥʘʯʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʧʨʠ ʟʘʤʽʥʽ 

ʢʦʞʫʭʦʪʨʫʙʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʩʧʽʨʘʣʴʥʠʤ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʀʦʬʬʝ  ʀ.ʃ.  ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ  ʧʨʦʮʝʩʩʦʚ  ʠ  ʘʧʧʘʨʘʪʦʚ  ʭʠʤʠʯʝʩʢʦʡ  

ʪʝʭʥʦʣʦʛʠʠ. ï ʃ.: ʍʠʤʠʷ, 1991. ï 352 ʩ. 

2. ʈʘʩʯʝʪ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʤʘʰʠʥ ʠ ʘʧʧʘʨʘʪʦʚ ʭʠʤʠʯʝʩʢʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚ / ʄ.ʌ.ʄʠʭʘʣʝʚ, ʅ.ʇ ʊʨʝʪʴʷʢʦʚ, ɸ.ʀ. ʄʠʣʴʯʝʥʢʦ, ɺ.ɺ. ɿʦʙʥʠʥ. 

ï ʃ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1984. ï 301 ʩ. 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʍ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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ʋɼʂ 621.184.2 

ʄʆɼɽʈʅɯɿɸʎɯʗ ʍʆʃʆɼʀʃʔʅʀʂɸ 

ʋʉʊɸʅʆɺʂʀ ɼʃʗ ʆʊʈʀʄɸʅʅʗ ɺʆɼʅʖ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ  ʐʚʝʜ ʄ.ʇ., ʩʪʫʜʝʥʪ ʂʨʘʚʯʝʥʢʦ ʉ.ɭ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ʊʝʧʣʦʦʙʤʽʥʥʽ ʘʧʘʨʘʪʠ ʻ ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʠʤ, ʤʝʪʘʣʦʻʤʢʠʤ, ʜʦʨʦʛʠʤ ʽ 

ʥʘʫʢʦʻʤʢʠʤ ʫʩʪʘʪʢʫʚʘʥʥʷʤ, ʱʦ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻ ʢʦʤʧʦʥʦʚʢʫ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʣʽʥʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʚʦʜʥʶ ʚ ʮʽʣʦʤʫ. 

ɹʽʣɹh ʽʩʪʴ ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʘʧʘʨʘʪʽʚ ʚ ʩʭʝʤʽ ʩʠʥʪʝʟʫ ʚʦʜʥʶ  ʤʘʶʪʴ 

ʢʦʞʫʭʦʪʨʫʙʥʫ ʢʦʥʩʪʨʫʢʮʽʶ. 

ʂʨʠʪʝʨʽʷʤʠ ʦʮʽʥʢʠ ʩʫʯʘʩʥʦʛʦ ʨʽʚʥʷ ʨʦʟʨʦʙʦʢ ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʘʧʘʨʘʪʽʚ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʾʭ ʥʘʜʽʡʥʦʩʪʽ ʽ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʧʨʠʡʥʷʪʦ ʨʘʭʫʚʘʪʠ ʥʘʩʪʫʧʥʽ 

ʧʦʢʘʟʥʠʢʠ : - ʚʩʪʘʥʦʚʣʝʥʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ - ʥʝ ʤʝʥʰʝ 30 ʨʦʢʽʚ; - 

ʤʽʞʨʝʤʦʥʪʥʠʡ ʧʝʨʽʦʜ (ʤʽʞ ʢʘʧʽʪʘʣʴʥʠʤʠ ʨʝʤʦʥʪʘʤʠ) - ʥʝ ʤʝʥʰʝ 50 000 ʯ.; 

- ʩʝʨʝʜʥʻ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ - ʥʝ ʤʝʥʰʝ 16 000 ʯ.; - ʢʦʝʬʽʮʽʻʥʪ 

ʛʦʪʦʚʥʦʩʪʽ - ʥʝ ʤʝʥʰʝ 0,99; -ʚʠʩʦʢʠʡ ʂʂɼ [1]. 

ɺ ʦʩʥʦʚʫ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʦʢʣʘʜʝʥʦ ʟʘʚʜʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʨʦʙʦʪʠ ʭʦʣʦʜʠʣʴʥʠʢʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʚʠʱʝʥʥʷ ʂʂɼ , ʰʣʷʭʦʤ 

ʤʦʜʝʨʥʽʟʘʮʽʾ  ʭʦʣʦʜʠʣʴʥʠʢʘ, ʘʙʦ ʧʽʜʙʦʨʫ ʘʧʘʨʘʪʘ ʽʥʰʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʟʙʽʣʴʰʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʧʽʜʚʠʱʫʻ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʝʧʣʦʚʽʜʜʘʯʽ [2]. 

ʇʣʘʩʪʠʥʯʘʩʪʽ ʪʝʧʣʦʦʙʤʽʥʥʽ ʘʧʘʨʘʪʠ, ʷʢ ʧʨʘʚʠʣʦ, ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ  

ʧʝʨʝʚʘʛʠ (ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʞʫʭʦʪʨʫʙʥʠʤʠ): 

1. ɺʠʱʠʡ (ʫ 3-5 ʨʘʟʽʚ) ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ, ʱʦ, ʧʨʠʨʦʜʥʦ, 

ʧʦʚʠʥʥʦ ʟʫʤʦʚʣʶʚʘʪʠ ʤʝʥʰʽ ʤʘʩʩʦʛʘʙʘʨʠʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʧʘʨʘʪʽʚ.         

2. ɺʠʱʫ ʥʘʜʽʡʥʽʩʪʴ ʘʧʘʨʘʪʽʚ.          

3. ʇʨʦʩʪʦʪʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʅʠʞʯʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʘʥʘʣʽʟ ʮʠʭ ʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟ ʧʦʟʠʮʽʡ 

ʤʦʞʣʠʚʦʩʪʽ ʚʞʠʚʘʥʥʷ ʧʣʘʩʪʠʥʯʘʩʪʠʭ ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʘʧʘʨʘʪʽʚ ʚ ʩʭʝʤʘʭ. 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʍ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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ɼʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʚ 

ʧʣʘʩʪʠʥʯʘʩʪʠʭ ʪʝʧʣʦʦʙʤʽʥʠʭ ʘʧʘʨʘʪʘʭ ʮʽʣʢʦʤ ʤʦʞʣʠʚʦ. ʎʝ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʾʭ (ʘʧʘʨʘʪʽʚ) ʢʦʥʩʪʨʫʢʮʽʻʶ, ʟʦʢʨʝʤʘ - ʤʘʣʠʤʠ ʨʦʟʤʽʨʘʤʠ 

ʢʘʥʘʣʽʚ (1,5 - 5,0 ʤʤ), ʘ ʪʘʢʦʞ ʾʭ ʧʨʦʬʽʣʽʟʘʮʽʻʶ (ʛʦʬʨʠʨʫʚʘʥʥʷʤ), ʱʦ ʚ 

ʩʫʢʫʧʥʦʩʪʽ ʟʫʤʦʚʣʶʻ ʚʠʩʦʢʫ ʤʽʨʫ ʪʫʨʙʫʣʽʟʘʮʽʾ ʪʝʧʣʦʥʦʩʽʾʚ. ɸʣʝ ʛʽʜʨʘʚʣʽʯʥʽ 

ʚʪʨʘʪʠ ʚ  ʧʣʘʩʪʠʥʯʘʩʪʠʭ ʘʧʘʨʘʪʘʭ, ʷʢʽ ʟʘ ʜʘʥʠʤʠ [2] ʽʩʪʦʪʥʦ (ʫ ʨʘʟʠ) ʚʠʱʝ, 

ʥʽʞ ʚ ʘʥʘʣʦʛʽʯʥʠʭ ʢʦʞʫʭʦʪʨʫʙʥʠʭ ʘʧʘʨʘʪʽʚ. ɼʦʧʫʩʪʠʤʠʡ ʪʠʩʢ ʫ ʚʫʟʴʢʠʭ 

ʢʘʥʘʣʘʭ ʟ ʰʪʫʯʥʦʶ ʰʦʨʩʪʢʽʩʪʶ ʧʨʠ ʚʠʩʦʢʽʡ ʤʽʨʽ ʪʫʨʙʫʣʽʟʘʮʽʾ ʪʝʧʣʦʥʦʩʽʾʚ. 

ʅʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʫʩʪʘʪʢʫʚʘʥʥʷ ʻ ʚ ʜʘʥʠʡ ʯʘʩ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ 

ʚʠʤʦʛ ʷʢ ʧʨʠ ʨʦʟʨʦʙʮʽ (ʧʨʦʝʢʪʫʚʘʥʥʽ), ʪʘʢ ʽ ʧʨʠ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʚ ʪ.ʯ. 

ʧʨʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʫʩʪʘʪʢʫʚʘʥʥʷ). ʇʣʘʩʪʠʥʯʘʩʪʽ ʘʧʘʨʘʪʠ, ʷʢ ʧʨʘʚʠʣʦ, ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʞʫʭʦʪʨʫʙʥʠʤʠ, ʤʘʶʪʴ ʚʠʱʫ ʢʦʨʦʟʽʡʥʫ ʩʪʽʡʢʽʩʪʴ, ʙʦ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʠʭ ʤʘʪʝʨʽʘʣʽʚ: ʥʝʽʨʞʘʚʽʶʯʘ ʩʪʘʣʴ, ʪʠʪʘʥ, 

ʥʽʢʝʣʝʚʽ ʩʧʣʘʚʠ ʽ ʪʦʤʫ ʧʦʜʽʙʥʝ. 

ʊʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʭʦʣʦʜʠʣʴʥʠʢʘ : ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦ 

ʪʝʭʥʽʯʥʽʡ ʚʦʜʽ 9,49 ʢʛ/ʩ; ʧʦʯʘʪʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʭʥʽʯʥʦʾ ʚʦʜʠ 295 ʂ; 

ʢʽʥʮʝʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʭʥʽʯʥʦʾ ʚʦʜʠ 323 ʂ; ʪʠʩʢ ʪʝʭʥʽʯʥʦʾ ʚʦʜʠ 0,3 ʄʇʘ; 

ʚʠʪʨʘʪʘ ʢʦʥʜʝʥʩʘʪʫ 8,68 ʢʛ/ʩ;ʧʦʯʘʪʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʥʜʝʥʩʘʪʫ 343 

ʂ;ʢʽʥʮʝʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʥʜʝʥʩʘʪʫ313 ʂ;ʪʠʩʢ 0,3 ʄʇʘ,   

ɺʨʘʭʦʚʫʶʯʠ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ ʜʘʥʠʭ ʘʧʘʨʘʪʽʚ, ʘ ʪʘʢʦʞ ʪʝʭʥʽʯʥʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʭʦʣʦʜʠʣʴʥʠʢʘ, ʧʨʠʡʤʘʻʤʦ, ʱʦ ʜʦʮʽʣʴʥʽʰʝ ʤʦʜʝʨʥʽʟʫʚʘʪʠ 

ʜʘʥʠʡ ʢʦʞʫʭʦʪʨʫʙʥʠʡ ʭʦʣʦʜʠʣʴʥʠʢ . 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʅʘʟʤʝʝʚ ʖ.ɻ., ʃʘʚʳʛʠʥ ɺ.ʄ. ʊʝʧʣʦʦʙʤʝʥʥʳʝ ʘʧʧʘʨʘʪʳ ʊʕʉ. ʄ.: 

ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, 1998. - 286 ʩ. 

2. ʊʝʧʣʦʦʙʤʝʥʥʠʢʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ: ʋʯʝʙʥʠʢ ʜʣʷ ʚʫʟʦʚ. 

ʂ.ʕ.ɸʨʦʥʩʦʥ, ʉ.ʅ.ɹʣʠʥʢʦʚ, ɺ.ʀ.ɹʨʝʟʛʠʥ ʠ ʜʨ. ʇʦʜ ʨʝʜ. ʖ.ʄ.ɹʨʦʜʦʚʘ. 

ɽʢʘʪʝʨʠʥʙʫʨʛ: ʀʟʜ-ʚʦ "ʉʦʢʨʘʪ", 2003. - 986 ʩ. 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʍ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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ʋɼʂ 66.045 

ʄʆɼɽʈʅɯɿɸʎɯʗ ʊɽʇʃʆʆɹʄɯʅʅʀʂɸ ɺ ʉʍɽʄɯ 

ɺʀʈʆɹʅʀʎʊɺɸ ʇʆʃɯʉʊʀʈʆʃʋ 

cʪʫʜʝʥʪ ʇʣʝʰʢʦ ʆ.ɺ., ʢ.ʪ.ʥ., ʜʦʮ. ʐʚʝʜ ʄ. ʇ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

 ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ ʋʢʨʘʾʥʽ ʧʦʩʪʘʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʷʢʽʩʥʠʭ ʩʠʥʪʝʪʠʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʽ ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʣʽʤʝʨʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʩʪʠʨʦʣ. 

ʉʪʠʨʦʣ ï ʮʝ ʘʛʨʝʩʠʚʥʘ ʙʝʟʙʘʨʚʥʘ ʨʽʜʠʥʘ ʟʽ ʩʧʝʮʠʬʽʯʥʠʤ ʟʘʧʘʭʦʤ, 

ʤʘʡʞʝ ʥʝʨʦʟʯʠʥʥʘ ʫ ʚʦʜʽ, ʘʣʝ ʛʘʨʥʦ ʨʦʟʯʠʥʷʻʪʴʩʷ ʚ ʦʨʛʘʥʽʯʥʠʭ 

ʨʦʟʯʠʥʥʠʢʘʭ, ʡʦʛʦ ʛʫʩʪʠʥʘ , ʘ ʚôʷʟʢʽʩʪʴ 

. ʂʠʧʠʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 145ęʉ. 

ʉʪʠʨʦʣ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʨʽʟʥʠʭ ʧʦʣʽʤʝʨʽʚ: ʚʽʜ 

ʝʣʘʩʪʠʯʥʦʾ ʧʽʥʠ ʜʦ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʪʝʭʥʽʯʥʠʭ ʧʣʘʩʪʤʘʩ, ʘʣʝ ʚ ʦʩʥʦʚʥʦʤʫ ʚʽʥ 

ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʧʦʣʽʩʪʠʨʦʣʫ, ʷʢʠʡ ʻ ʚʽʜʥʦʩʥʦ ʜʝʰʝʚʠʤ 

ʧʦʣʽʤʝʨʦʤ ʽ ʥʘʙʫʚ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʘʨʦʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ.[1] 

ʋ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʩʭʝʤʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʣʽʩʪʠʨʦʣʫ (ʈʠʩ.1)  ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ ʤʘʻ ʪʝʧʣʦʦʙʤʽʥʥʠʢ 1, ʨʦʙʦʪʘ ʷʢʦʛʦ ʚʠʟʥʘʯʘʻ ʪʝʤʧʝʨʘʪʫʨʫ 

ʩʪʠʨʦʣʫ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʚ ʨʝʘʢʪʦʨʠ ʜʣʷ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʪʘ ʜʦʟʚʦʣʷʻ 

ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʚ ʨʝʘʢʪʦʨʽ ʽ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ 

ʦʪʨʠʤʫʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ. [2] 

ʅʘʛʨʽʚʘʥʥʷ ʩʪʠʨʦʣʫ ʚ ʪʝʧʣʦʦʙʤʽʥʥʠʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜ 353 ʂ ʜʦ 373 

ʂ, ʪʦʤʫ ʚ ʷʢʦʩʪʽ ʛʨʽʶʯʦʛʦ ʘʛʝʥʪʫ ʚʠʙʠʨʘʻʤʦ ʛʨʽʶʯʫ ʧʘʨʫ. ʆʩʢʽʣʴʢʠ ʩʪʠʨʦʣ 

ʙʽʣʴʰʝ ʟʘʙʨʫʜʥʶʻ ʩʪʽʥʢʠ ʘʧʘʨʘʪʫ, ʘ ʪʨʫʙʠ ʥʘʙʘʛʘʪʦ ʣʝʛʰʝ ʯʠʩʪʠʪʠ ʥʽʞ 

ʤʽʞʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ, ʪʦ ʩʪʠʨʦʣ ʧʫʩʢʘʻʤʦ ʫ ʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ, ʘ ʧʘʨʫ ï ʚ 

ʤʽʞʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ. 

ɺ ʦʩʥʦʚʫ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʦʢʣʘʜʝʥʦ ʟʘʚʜʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʨʦʮʝʩʫ ʥʘʛʨʽʚʘʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʚʠʱʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʝʨʝʜʘʯʽ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʠʩʦʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚôʷʟʢʦʩʪʽ ʩʪʠʨʦʣʫ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʽ ʚʠʩʦʢʠʡ 

ʛʽʜʨʘʚʣʽʯʥʠʡ ʦʧʽʨ, ʜʦʮʽʣʴʥʦ ʙʫʣʦ ʙ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ ʽʥʰʠʡ ʪʠʧ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʟ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʤ ʧʨʦʮʝʩʦʤ ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʤʝʥʰʠʤ 

ʛʽʜʨʘʚʣʽʯʥʠʤ ʦʧʦʨʦʤ. ʅʘʧʨʠʢʣʘʜ ʩʧʽʨʘʣʴʥʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ. ʎʽ 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʍ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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ʪʝʧʣʦʦʙʤʽʥʥʠʢʠ ʤʘʶʪʴ ʥʝʚʠʩʦʢʠʡ ʛʽʜʨʘʚʣʽʯʥʠʡ ʦʧʽʨ, ʚʠʩʦʢʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʪʝʧʣʦʧʝʨʝʜʘʯʽ, ʥʝʤʝʪʘʣʦʻʤʥʽ ʧʨʦʩʪʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʊʦʤʫ ʟʘʤʽʥʘ ʢʦʞʫʭʦʪʨʫʙʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʩʧʽʨʘʣʴʥʠʤ 

ʟʘʙʝʟʧʝʯʠʪʴ ʢʨʘʱʽ ʪʝʭʥʽʢʦ ï ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʽ ʜʘʩʪʴ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ 

ʟʥʘʯʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʽ ʧʦʢʨʘʱʠʪʠ ʧʦʢʘʟʥʠʢʠ ʩʦʙʽʚʘʨʪʦʩʪʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʣʽʩʪʠʨʦʣʫ. [3] 

 

 

1-ʪʝʧʣʦʦʙʤʽʥʥʠʢ, 2-ʨʝʘʢʪʦʨ-ʬʦʨʧʦʣʽʤʝʨʠʟʘʪʦʨ, 3,4-ʨʝʘʢʪʦʨʠ, 

5-ʰʝʩʪʝʨʝʥʥʠʡ ʥʘʩʦʩ, 6-ʚʘʢʫʫʤ-ʢʘʤʝʨʘ, 7-ʝʢʩʪʨʫʜʝʨ,8-

ʦʭʦʣʦʜʞʫʚʘʣʴʥʘ ʚʘʥʥʘ, 9- ʜʠʩʢʦʚʠʡ ʥʽʞ, 10-ʢʦʥʜʝʥʩʘʪʦʨ 

ʈʠʩʫʥʦʢ 1. ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʣʽʩʪʠʨʦʣʫ 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ɹʨʘʮʳʭʠʥ ɽ. ɸ., ʐʫʣʴʛʠʥʘ ʕ. ʉ. ʊʝʭʥʦʣʦʛʠʷ ʧʣʘʩʪʠʯʝʩʢʠʭ ʤʘʩʩ. 

ʃ. ʍʠʤʠʷ, 1982 ʛ. 328 ʩ. 

2. ʀ.ʐ. ʇʠʢ, ʉ.ɸ. ɸʟʝʨʩʢʠʡ , ʊʝʭʥʦʣʦʛʠʷ ʧʣʘʩʪʠʯʝʩʢʠʭ ʤʘʩʩ. ï 

ʄʦʩʢʚʘ: ɺʳʩʰ. ʰʢʦʣʘ, 1975. ï 375 ʩ. 

3. ʅʘʟʤʝʝʚ ʖ.ɻ., ʃʘʚʳʛʠʥ ɺ.ʄ. ʊʝʧʣʦʦʙʤʝʥʥʳʝ ʘʧʧʘʨʘʪʳ ʊʕʉ. ʄ.: 

ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, 1998. - 286 ʩ. 
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ʋɼʂ 622.691.4 

ʄʆɼɽʈʅɯɿɸʎɯʗ ʊɽʇʃʆʆɹʄɯʅʅʀʂɸ ʇʆɺɯʊʈʗʅʆɻʆ 

ʆʍʆʃʆɼɾɽʅʅʗ ʋʉʊɸʅʆɺʂʀ ɼʃʗ ɻɯɼʈʆʆʏʀʑɽʅʅʗ ɻɸʉʋ ɿ 

ɺʀʂʆʈʀʉʊɸʅʅʗʄ ɺʀʉʆʂʆʊɽʄʇɽʈɸʊʋʈʅʆɰ ʉɽʇɸʈɸʎɯɰ 

ʢ.ʪ.ʥ. ʉʪʝʧʘʥʶʢ ɸ. ʈ., ʩʪʫʜʝʥʪ ʂʘʣʝʥʜʶʢ ʗ. ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ɻʽʜʨʦʦʯʠʱʝʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʟ ʥʘʬʪʦʚʠʭ ʬʨʘʢʮʽʡ, 

ʷʢʽ ʤʽʩʪʷʪʴ ʩʽʨʯʠʩʪʽ ʡ ʘʟʦʪʠʩʪʽ ʩʧʦʣʫʢʠ, ʥʝʙʘʞʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ 

ʤʦʞʫʪʴ ʘʙʦ ʦʪʨʫʶʚʘʪʠ ʢʘʪʘʣʽʟʘʪʦʨʠ, ʘʙʦ ʧʦʛʽʨʰʫʚʘʪʠ ʷʢʽʩʪʴ ʪʦʚʘʨʥʠʭ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ. ɺ ʷʢʦʩʪʽ ʢʘʪʘʣʽʟʘʪʦʨʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʦʢʩʠʜʠ ʘʙʦ ʩʫʣʴʬʽʜʠ 

ʥʽʢʝʣʶ, ʢʦʙʘʣʴʪʫ, ʤʦʣʽʙʜʝʥʫ. 

ɻʽʜʨʦʦʯʠʱʝʥʥʷ ʛʘʩʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʩʝʧʘʨʘʮʽʾ 

ʟʘʙʝʟʧʝʯʫʻ ʟʥʠʞʝʥʥʷ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʩʽʨʢʠ ʚ ʩʠʨʦʚʠʥʽ ï ʛʘʩʽ ï ʟ 0.166 ʜʦ 

ʤʝʥʰ  ʥʽʞ 0.001 %. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʚʠʨʦʙʥʠʮʪʚʘ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ ʥʘʬʪʦʭʽʤʽʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʇʽʜ ʯʘʩ ʧʨʦʮʝʩʫ 

ʛʽʜʨʦʦʯʠʱʝʥʥʷ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʭʦʣʦʜʞʫʚʘʪʠ ʢʦʤʧʦʥʝʥʪʠ. ɺ ʪʘʢʠʭ 

ʚʠʧʘʜʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʧʣʦʦʙʤʽʥʥʠʢʠ ʧʦʚʽʪʨʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ. 

ɸʧʘʨʘʪ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʦʜʥʽʻʾ ʩʝʢʮʽʾ, ʟʽʙʨʘʥʦʾ ʽʟ ʙʽʤʝʪʘʣʽʯʥʠʭ ʪʨʫʙ, ʱʦ 

ʦʙʜʫʚʘʶʪʴʩʷ ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ, ʢʦʪʨʝ ʥʘʛʥʽʪʘʻʪʴʩʷ ʦʩʴʦʚʠʤ ʚʝʥʪʠʣʷʪʦʨʦʤ. 

ɺ ʦʩʥʦʚʫ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʦʢʣʘʜʝʥʦ ʟʘʚʜʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʨʦʙʦʪʠ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʧʦʚʽʪʨʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʰʣʷʭʦʤ ʧʦʥʠʞʝʥʥʷ ʡʦʛʦ 

ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʦʧʽʨ ʽ ʽʥʪʝʥʩʠʬʽʢʫʚʘʥʥʷ ʪʝʧʣʦʦʙʤʽʥʫ ʚ ʧʦʚʽʪʨʷʥʠʭ 

ʢʘʥʘʣʘʭ. 

ʇʦʩʪʘʚʣʝʥʝ ʟʘʚʜʘʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʫʩʪʘʥʦʚʢʦʶ ʩʫʤʽʞʥʠʭ ʩʝʢʮʽʡ ʧʽʜ 

ʢʫʪʦʤ 110-  ʤʽʞ ʚʝʣʠʢʠʤʠ ʛʨʘʥʷʤʠ, ʘ ʪʘʢʦʞ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʧʣʦʩʢʦʦʚʘʣʴʥʠʭ ʪʨʫʙ ʚ ʩʝʢʮʽʷʭ ʚʽʜʥʦʩʥʦ ʬʨʦʥʪʘʣʴʥʦʾ ʧʣʦʱʠʥʠ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ. 

ʊʝʧʣʦʦʙʤʽʥʥʠʢ ʤʽʩʪʠʪʴ ʩʝʢʮʽʾ 1 ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʪʨʫʙ 2, ʨʦʟʪʘʰʦʚʘʥʠʭ 

ʨʷʜʘʤʠ, ʚʠʢʦʥʘʥʠʭ ʟ ʧʦʧʝʨʝʯʥʠʤ ʧʝʨʝʪʠʥʦʤ ʫ ʬʦʨʤʽ ʧʘʨʘʣʝʣʦʛʨʘʤʘ ʽ 

ʟʽʩʪʠʢʦʚʘʥʽ ʧʦ ʧʣʦʱʠʥʽ ʤʝʥʰʠʭ ʛʨʘʥʝʡ, ʧʨʠʯʦʤʫ ʧʣʦʱʠʥʘ ʩʪʠʢʫ 

ʨʦʟʪʘʰʦʚʘʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʬʨʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ, ʘ 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʍ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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ʢʫʪ ʤʽʞ ʚʝʣʠʢʠʤʠ ʛʨʘʥʷʤʠ ʦʙʝʨʥʝʥʠʡ ʚʝʨʰʠʥʦʶ ʜʦ ʮʽʻʾ ʧʣʦʱʠʥʠ ʨʽʚʥʠʡ 

110- . ʋ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʪʨʫʙʠ ʤʘʶʪʴ ʦʙʨʝʙʨʝʥʥʷ  ʽ ʫʪʚʦʨʶʶʪʴ 

ʢʘʥʘʣʠ ʜʣʷ ʮʠʨʢʫʣʷʮʽʾ ʧʦʚʽʪʨʷ. ɺʧʫʩʢʥʽ ʽ ʚʠʧʫʩʢʥʽ ʢʦʣʝʢʪʦʨʠ ʢʦʞʥʦʾ ʩʝʢʮʽʾ 

1 ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʣʘʥʮʽʚ ʩʧʦʣʫʯʝʥʽ ʟ ʧʽʜʚʦʜʷʯʠʤ ʽ ʚʽʜʚʦʜʷʯʠʤ ʢʦʣʝʢʪʦʨʘʤʠ, 

ʧʨʦʭʦʜʷʯʠʤʠ ʧʦʩʝʨʝʜʠʥʽ ʩʝʢʮʽʾ. 

ʈʦʙʦʪʘ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʧʦʣʷʛʘʻ ʫ ʥʘʩʪʫʧʥʦʤʫ: ʦʭʦʣʦʜʞʫʻʤʠʡ 

ʪʝʧʣʦʥʦʩʽʡ ʯʝʨʝʟ ʚʧʫʩʢʥʠʡ ʢʦʣʝʢʪʦʨ ʢʦʞʥʦʾ ʩʝʢʮʽʾ ʧʦʩʪʫʧʘʻ ʚ ʪʝʧʣʦʦʙʤʽʥʥʽ 

ʪʨʫʙʠ, ʧʨʦʭʦʜʠʪʴ ʧʦ ʥʠʤ, ʦʙʤʽʥʶʶʯʠʩʴ ʧʨʠ ʮʴʦʤʫ ʪʝʧʣʦʤ ʟ ʧʦʚʽʪʨʷʤ ʯʝʨʝʟ 

ʩʪʽʥʢʠ ʪʨʫʙ, ʽ ʚʽʜʚʦʜʠʪʴʩʷ ʟ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʯʝʨʝʟ ʚʠʧʫʩʢʥʽ ʢʦʣʝʢʪʦʨʠ.  

ɻʦʣʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʘʧʘʨʘʪʘ ʧʦʚʽʪʨʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚʽʪʨʷ ʚ ʷʢʦʩʪʽ ʦʭʦʣʦʜʞʫʶʯʦʛʦ ʘʛʝʥʪʘ. ʇʦʚʽʪʨʷ ï ʮʝ 

ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʝ ʦʭʦʣʦʜʞʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʥʝ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʾ 

ʦʙʨʦʙʢʠ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʯʽʪʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺʦʥʦ ʥʝ ʚʠʢʣʠʢʘʻ 

ʢʦʨʦʟʽʶ, ʡʦʛʦ ʟʘʧʘʩʠ ʥʝʚʠʯʝʨʧʥʽ ʽ ʚʦʥʦ ʙʝʟʢʦʰʪʦʚʥʝ. 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʍ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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ʋɼʂ 66.066.4 

ʊɽʇʃʆʆɹʄɯʅʅʀʂ ɼɽʊɸʅɼɽʈʅʀʁ ʊɽʍʅʆʃʆɻɯʏʅʆɰ ʉʍɽʄʀ 

ɹʃʆʂʋ ʈʆɿɼɯʃɽʅʅʗ ʇʆɺɯʊʈʗ 

cʪʫʜʝʥʪ ʂʠʨʠʣʝʮʴ ɺ.ʉ., ʢ.ʪ.ʥ., ʜʦʮ. ʈʘʢʠʮʴʢʠʡ ɺ. ʃ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ɺ ʙʣʦʮʽ ʨʦʟʜʽʣʝʥʥʷ ʧʦʚʽʪʨʷ ʦʪʨʠʤʫʶʪʴ: ʢʠʩʝʥʴ, ʘʟʦʪ, ʘʨʛʦʥ, ʚʦʜʝʥʴ. 

ɻʘʟ ʢʠʩʝʥʴ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʤʝʪʘʣʫʨʛʽʾ, ʷʢ ʦʢʠʩʥʠʢ ʫ ʙʘʛʘʪʴʦʭ ʭʽʤʽʯʥʠʭ 

ʚʠʨʦʙʥʠʮʪʚʘʭ, ʚ ʪʝʭʥʽʮʽ ð ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ ʽ ʨʽʟʘʥʥʽ ʤʝʪʘʣʽʚ. ʆʩʥʦʚʥʠʡ 

ʧʨʦʤʠʩʣʦʚʠʡ ʤʝʪʦʜ ʦʪʨʠʤʘʥʥʷ  ʢʠʩʥʶ ð ʨʦʟʜʽʣʝʥʥʷ ʧʦʚʽʪʨʷ ʤʝʪʦʜʦʤ 

ʛʣʠʙʦʢʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ . 

ɺ ʩʢʣʘʜ ʙʣʦʢʫ ʨʦʟʜʽʣʝʥʥʷ ʧʦʚʽʪʨʷ ʚʭʦʜʠʪʴ ʪʝʧʣʦʦʙʤʽʥʥʠʢ 

ʜʝʪʘʥʜʝʨʥʠʡ. ɺʽʥ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʷʤʦʛʦ ʧʦʪʦʢʫ ʛʘʟʫ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ  ʚ ʙʣʦʮʽ 

ʛʣʠʙʦʢʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ .    

ʆʩʥʦʚʥʠʤʠ  ʥʝʜʦʣʽʢʘʤʠ ʘʧʘʨʘʪʫ ʻ ʪʝ, ʱʦ ʚʥʘʩʣʽʜʦʢ ʱʽʣʴʥʦʾ ʥʘʚʠʚʢʠ 

ʛʣʘʜʢʠʭ ʪʨʫʙ ʥʘ ʦʩʝʨʜʷ, ʧʦʛʽʨʰʫʻʪʴʩʷ ʪʫʨʙʫʣʽʟʘʮʽʷ ʧʦʪʦʢʫ ʛʘʟʫ, ʷʢʠʡ 

ʧʨʦʭʦʜʠʪʴ ʤʽʞ ʥʠʤʠ, ʱʦ ʟʥʠʞʫʻ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʟʙʽʣʴʰʫʻ ʥʝʦʙʭʽʜʥʫ ʧʦʚʝʨʭʥʶ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ . 

ɺʜʦʩʢʦʥʘʣʝʥʠʡ ʘʧʘʨʘʪ ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 1 ʧʨʘʮʶʻ ʚ ʪʘʢʠʡ 

ʩʧʦʩʽʙ. ʇʨʷʤʠʡ ʧʦʪʽʢ ʛʘʟʫ ʯʝʨʝʟ ʚʭʽʜʥʠʡ ʢʦʣʝʢʪʦʨ  ʚʭʦʜʠʪʴ ʜʦ ʪʨʫʙʥʦʛʦ 

ʧʨʦʩʪʦʨʫ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ, ʨʫʭʘʻʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʪʨʫʙ  ʟʚʝʨʭʫ ʜʦʥʠʟʫ ʽ 

ʚʠʭʦʜʠʪʴ ʯʝʨʝʟ ʚʠʭʽʜʥʠʡ ʢʦʣʝʢʪʦʨ. ɿʚʦʨʦʪʥʠʡ ʧʦʪʽʢ ʛʘʟʫ ʯʝʨʝʟ ʚʭʽʜʥʠʡ 

ʰʪʫʮʝʨ  ʚʭʦʜʠʪʴ ʜʦ ʤʽʞʪʨʫʙʥʦʛʦ ʧʨʦʩʪʦʨʫ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ, ʜʝ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʥʘʧʨʘʚʣʷʶʯʠʭ ʪʫʨʙʫʣʽʟʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ  ʪʫʨʙʫʣʽʟʫʻʪʴʩʷ ʽ 

ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʶʻʪʴʩʷ ʧʦ ʫʩʴʦʤʫ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʫ ʤʽʞʪʨʫʙʥʦʛʦ 

ʧʨʦʩʪʦʨʫ, ʧʨʦʭʦʜʷʯʠ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ. ʇʨʠ ʮʴʦʤʫ, ʟʘ ʥʘʷʚʥʦʩʪʽ ʥʘ 

ʪʫʨʙʫʣʽʟʫʶʯʠʭ ʝʣʝʤʝʥʪʘʭ  ʦʪʚʦʨʽʚ  ʽʟ ʚʽʜʙʽʡʥʠʢʘʤʠ, ʛʘʟ ʜʦʜʘʪʢʦʚʦ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʦʪʚʦʨʠ. ɼʘʣʽ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʠʡ ʽ ʪʫʨʙʫʣʽʟʦʚʘʥʠʡ 

ʟʚʦʨʦʪʥʽʡ ʧʦʪʽʢ ʧʨʦʭʦʜʠʪʴ ʟʥʠʟʫ ʜʦʚʝʨʭʫ ʯʝʨʝʟ ʤʽʞʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʽ, ʧʽʩʣʷ ʧʨʦʮʝʩʫ ʪʝʧʣʦʦʙʤʽʥʫ, ʚʠʭʦʜʠʪʴ ʯʝʨʝʟ ʰʪʫʮʝʨ 

ʚʠʭʦʜʫ.  

ɿʘʚʜʷʢʠ ʚʩʪʘʥʦʚʣʝʥʥʶ ʥʘʧʨʘʚʣʷʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʦʪʚʦʨʘʤʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʫʨʙʫʣʽʟʘʮʽʷ ʧʦʪʦʢʫ ʛʘʟʫ, ʪʘʢʦʞ ʥʘʧʨʘʚʣʷʶʯʽ ʝʣʝʤʝʥʪʠ  

ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʶʪʴ ʛʘʟ ʧʦ ʫʩʴʦʤʫ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʫ ʤʽʞʪʨʫʙʥʦʛʦ 

ʧʨʦʩʪʦʨʫ, ʱʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʤʽʞ ʧʦʪʦʢʦʤ ʛʘʟʫ ʽ 

ʩʪʽʥʢʦʶ ʪʨʫʙʠ. 

 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʍ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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1 ʮʠʣʽʥʜʨʠʯʥʝ ʦʩʝʨʜʷ; 2ʪʨʫʙʠ; 3ʚʭʽʜʥʠʡ ʢʦʣʝʢʪʦʨ;  4 ʚʠʭʽʜʥʠʡ 

ʢʦʣʝʢʪʦʨ; 5ʮʠʣʽʥʜʨʠʯʥʠʡ ʢʦʞʫʭ;  6ʜʥʠʱʘ;  7ʥʘʧʨʘʚʣʷʶʯʽ 

ʪʫʨʙʫʣʽʟʫʶʯʽ ʝʣʝʤʝʥʪʠ;  8ʦʪʚʽʨ;  9ʚʽʜʙʽʡʥʠʢ; 10ʚʠʭʽʜʥʠʡ  ʰʪʫʮʝʨ; 

11 ʚʭʽʜʥʠʡ ʰʪʫʮʝʨ 

ʈʠʩʫʥʦʢ 1 ʪʝʧʣʦʦʙʤʽʥʥʠʢ  ʜʝʪʘʥʜʝʨʥʠʡ 

ʅʘ ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʦʜʘʥʘ ʟʘʷʚʢʘ  ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ʜʦ 

ʋʂʈʇɸʊɽʅʊʋ ʋʢʨʘʾʥʠ  
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ʋɼʂ 621.184.2 

ʄʆɼɽʈʅɯɿɸʎɯʗ ʊʈʋɹʅʆɻʆ ɽʃɽʄɽʅʊɸ ʂʀʇôʗʊʀʃʔʅʀʂɸ 

ʋʉʊɸʅʆɺʂʀ ɼʃʗ ɻɯɼʈʆʆʏʀʑɽʅʅʗ ɻɸʉʋ ɿ 

ɺʀʂʆʈʀʉʊɸʅʅʗʄ ɺʀʉʆʂʆʊɽʄʇɽʈɸʊʋʈʅʆɰ ʉɽʇɸʈɸʎɯɰ 

ʢ.ʪ.ʥ. ʉʪʝʧʘʥʶʢ ɸ.ʈ., ʩʪʫʜʝʥʪ ʉʘʧʦʥ ɸ.ʖ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

 çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ɻʽʜʨʦʦʯʠʱʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʫ ʘʙʦ 

ʬʨʘʢʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʚʠʜʘʣʝʥʥʷ ʥʝʙʘʞʘʥʠʭ ʜʦʤʽʰʦʢ, ʪʘʢʠʭ, ʷʢ ʩʽʨʢʘ, ʘʟʦʪ, 

ʢʠʩʝʥʴ, ʩʤʦʣʠʩʪʽ ʩʧʦʣʫʢʠ, ʥʝʥʘʩʠʯʝʥʽ ʚʫʛʣʝʚʦʜʥʽ.  

ɻʽʜʨʦʦʯʠʱʝʥʥʷ ʛʘʩʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʩʝʧʘʨʘʮʽʾ 

ʟʘʙʝʟʧʝʯʫʻ ʟʥʠʞʝʥʥʷ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʩʽʨʢʠ ʚ ʩʠʨʦʚʠʥʽ ï ʛʘʩʽ ï ʟ 0.166 ʜʦ 

ʤʝʥʰ  ʥʽʞ 0.001 %. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʚʠʨʦʙʥʠʮʪʚʘ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ ʥʘʬʪʦʭʽʤʽʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʇʽʜ ʯʘʩ ʧʨʦʮʝʩʫ 

ʛʽʜʨʦʦʯʠʱʝʥʥʷ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʧʘʨʦʚʫʚʘʪʠ ʢʦʤʧʦʥʝʥʪʠ. ɺ ʪʘʢʠʭ 

ʚʠʧʘʜʢʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʢʠʧôʷʪʠʣʴʥʠʢʠ [1]. 

ʂʠʧôʷʪʠʣʴʥʠʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʨʧʫʩʫ ʟ ʧʘʨʦʚʠʤ ʧʨʦʩʪʦʨʦʤ, ʰʪʫʮʝʨʽʚ 

ʪʘ ʪʨʫʙʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɺʽʜ ʬʦʨʤʠ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʟʘʣʝʞʠʪʴ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʢʠʧôʷʪʠʣʴʥʠʢʘ. 

ɺ ʦʩʥʦʚʫ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʦʢʣʘʜʝʥʦ ʟʘʚʜʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʨʦʙʦʪʠ ʝʣʝʤʝʥʪʘ ʢʠʧôʷʪʠʣʴʥʠʢʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ 

ʪʝʧʣʦʦʙʤʽʥʥʦʾ ʪʨʫʙʠ, ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚ ʪʨʫʙʫ  ʨʫʭʦʤʦʾ ʧʨʫʞʠʥʠ ʟ 

ʣʦʧʘʪʷʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʽ, ʚʽʜʧʦʚʽʜʥʦ, 

ʧʽʜʚʠʱʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʝʧʣʦʚʽʜʜʘʯʽ [2]. 

ʇʦʩʪʘʚʣʝʥʝ ʟʘʚʜʘʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʝʣʝʤʝʥʪ ʢʠʧôʷʪʠʣʴʥʠʢʘ, 

ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʨʫʙʦʶ, ʧʨʠʻʜʥʫʻʪʴʩʷ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʪʨʫʙʠ ʨʫʭʦʤʘ 

ʧʨʫʞʠʥʘ ʟ ʣʦʧʘʪʷʤʠ. ʇʨʠ ʮʴʦʤʫ ʧʨʫʞʠʥʘ ʢʨʽʧʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʦʧʦʤʽʞʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʜʦʟʚʦʣʷʪʠʤʝ ʚʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ 

ʧʦʟʜʦʚʞʥʽ ʪʘ ʧʦʧʝʨʝʯʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʜʽʻʶ ʧʦʪʦʢʫ ʪʝʧʣʦʥʦʩʽʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʙʽʣʴʰʝʥʥʷ ʪʝʧʣʦ ʟʥʽʤʘʥʥʷ  ʤʦʞʥʘ ʜʦʩʷʛʪʠ, 

ʟʙʽʣʴʰʫʶʯʠ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ. ɿʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʤʝʥʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʽ 

ʟʥʠʟʠʪʠ ʪʝʨʤʽʯʥʠʡ ʦʧʽʨ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʫʭʦʤʦʾ ʧʨʫʞʠʥʠ  ʜʦʟʚʦʣʷʻ 

ʟʨʫʡʥʫʚʘʪʠ ʪʝʧʣʦʚʠʡ ʧʦʛʨʘʥʠʯʥʠʡ ʰʘʨ, ʪʠʤ ʩʘʤʠʤ ʩʧʨʠʷʶʯʠ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ. 

ɽʣʝʤʝʥʪ ʢʠʧôʷʪʠʣʴʥʠʢʘ (ʈʠʩ.1) ʩʢʣʘʜʘʻʪʴʩʷ ʚʣʘʩʥʝ ʟ ʨʫʭʦʤʦʾ 

ʧʨʫʞʠʥʠ 1 ʟ ʣʦʧʘʪʷʤʠ 2, ʷʢʘ ʧʨʠʢʨʽʧʣʝʥʘ ʥʘ ʚʥʫʪʨʽʰʥʶ ʧʦʚʝʨʭʥʶ ʪʨʫʙʠ 3.  
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ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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ʈʦʙʦʪʘ ʝʣʝʤʝʥʪʘ ʢʠʧôʷʪʠʣʴʥʠʢʘ ʧʦʣʷʛʘʻ ʫ ʥʘʩʪʫʧʥʦʤʫ: ʪʝʧʣʦʥʦʩʽʡ, 

ʱʦ ʥʘʛʨʽʚʘʻʪʴʩʷ, ʨʫʭʘʻʪʴʩʷ ʫʩʝʨʝʜʠʥʽ ʪʨʫʙʠ 3, ʚʽʜʜʘʻ ʪʝʧʣʦ ʨʽʜʠʥʽ, ʷʢʘ 

ʧʦʜʘʻʪʴʩʷ ʟʦʚʥʽ ʪʨʫʙʠ. ʈʫʭʦʤʘ ʧʨʫʞʠʥʘ 1 ʟ ʣʦʧʘʪʷʤʠ, ʱʦ ʢʨʽʧʠʪʴʩʷ ʜʦ 

ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʪʨʫʙʠ, ʪʫʨʙʫʣʽʟʫʻ ʨʽʜʠʥʫ ʪʘ ʟʤʝʥʰʫʻ ʪʦʚʱʠʥʫ 

ʧʨʠʩʪʽʥʥʦʛʦ ʣʘʤʽʥʘʨʥʦʛʦ ʰʘʨʫ. ʇʝʨʝʤʽʱʝʥʥʷ ʧʨʫʞʠʥʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʣʦʧʘʪʷʤʠ. 

 
 

ʈʠʩ.1- ɽʣʝʤʝʥʪ ʢʠʧôʷʪʠʣʴʥʠʢʘ 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʆʩʥʦʚʳ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʘ ʭʠʤʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ. ʃʘʱʠʥʩʢʠʡ 

ɸ.ɸ., ʊʦʣʯʠʥʩʢʠʡ ɸ.ʈ., çʄʘʰʠʥʦʩʪʨʦʝʥʠʝè, 1970ʛ. 

2. ʇʘʚʣʦʚ ʂ.ʌ., ʈʦʤʘʥʢʦʚ ʇ.ɻ., ʅʦʩʢʦʚ ɸ.ɸ. çʇʨʠʤʝʨʳ ʠ ʟʘʜʘʯʠ ʧʦ ʢʫʨʩʫ 

ʧʨʦʮʝʩʩʦʚ ʠ ʘʧʧʘʨʘʪʦʚ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠè, ʃʝʥʠʥʛʨʘʜ: ʍʠʤʠʷ, 1987 

ʛʦʜ.  
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ʋʄʆɺʀ ʇɯɼɺʀʑɽʅʅʗ ɯʅʊɽʅʉʀɺʅʆʉʊɯ ʇʈʆʎɽʉʋ 

ʌɯʃʔʊʈɸʎɯɰ 

ʘʩʠʩʪʝʥʪ ɻʘʪʽʣʦʚ ʂ.ʆ., ʩʪʫʜʝʥʪ ɿʝʣʝʥʯʫʢ ɺ.ɸ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ʋ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʪʝʭʥʽʮʽ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʭʦʜʠʪʴ ʧʦʨʦʰʦʢ-

ʩʠʨʝʮʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʝʪʘʣʝʡ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʤʝʪʘʣʝʚʦʛʦ ʧʦʨʦʰʢʫ, 

ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʾʭʥʽʤʠ ʦʩʦʙʣʠʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʧʣʘʩʪʠʯʥʽʩʪʶ, ʚʠʩʦʢʦʶ 

ʝʣʝʢʪʨʦ- ʪʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ, ʘʥʪʠʢʦʨʦʟʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʤʘʣʦʶ ʧʠʪʦʤʦʶ 

ʚʘʛʦʶ, ʚʝʣʠʢʦʶ ʧʠʪʦʤʦʶ ʤʽʮʥʽʩʪʶ ʪʘ ʽʥ.), ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʩʫʯʘʩʥʦʛʦ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ʇʦʨʦʰʢʦʚʽ ʚʠʨʦʙʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʤʘʰʠʥʦ - ʽ 

ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʽ. ɰʭ ʚʠʧʫʩʢʘʶʪʴ ʫ ʚʠʛʣʷʜʽ ʜʝʪʘʣʝʡ ʘʙʦ ʟʘʛʦʪʦʚʦʢ, ʱʦ 

ʚʠʤʘʛʘʶʪʴ ʥʝʟʥʘʯʥʦʾ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ. ʇʨʠ ʮʴʦʤʫ ʩʢʦʨʦʯʫʶʪʴʩʷ ʚʠʪʨʘʪʠ 

ʤʝʪʘʣʫ, ʟʥʠʞʫʶʪʴʩʷ ʪʨʫʜʦʚʽ ʚʠʪʨʘʪʠ ʽ ʚʘʨʪʽʩʪʴ ʚʠʨʦʙʽʚ. 

ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʤʝʪʘʣʝʚʠʭ ʧʦʨʦʰʢʽʚ ʤʝʪʦʜʦʤ ʨʦʟʧʠʣʝʥʥʷ ʟ 

ʧʦʜʘʣʴʰʠʤ ʚʦʜʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ ʚʘʞʣʠʚʫ ʫʚʘʛʫ ʥʝʦʙʭʽʜʥʦ ʟʦʩʝʨʝʜʠʪʠ ʥʘ 

ʧʦʜʘʣʴʰʦʤʫ ʾʭ ʟʥʝʚʦʜʥʝʥʥʶ ʪʘ ʩʫʰʽʥʥʶ, ʙʦ ʚʽʜ ʷʢʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʮʽʻʾ ʩʪʘʜʽʾ 

ʧʨʦʮʝʩʫ ʟʘʣʝʞʘʪʠʤʝ ʷʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʥʠʭ ʚʠʨʦʙʽʚ1 . 

ʌʽʟʠʯʥʘ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʬʽʣʴʪʨʘʮʽʾ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1. ɺ ʟʘʛʘʣʴʥʦʤʫ 

ʥʘʡʧʨʦʩʪʽʰʦʤʫ ʚʠʧʘʜʢʫ ʬʽʣʴʪʨ ʷʚʣʷʻ ʩʦʙʦʶ ʻʤʥʽʩʪʴ, ʢʦʨʧʫʩ 1 ʨʦʟʜʽʣʝʥʠʡ ʥʘ ʜʚʽ 

ʯʘʩʪʠʥʠ ʬʽʣʴʪʨʫʶʯʦʶ ʧʝʨʝʛʦʨʦʜʢʦʶ 4. ʉʫʩʧʝʥʟʽʷ 2 ʥʘʜʭʦʜʠʪʴ ʫ ʚʝʨʭʥʶ 

ʯʘʩʪʠʥʫ ʻʤʥʦʩʪʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ ʬʽʣʴʪʨʘʮʽʾ 

ʢʦʥʪʘʢʪʫʚʘʣʘ ʟ ʬʽʣʴʪʨʫʶʯʦʶ ʧʝʨʝʛʦʨʦʜʢʦʶ. ʅʘ ʬʽʣʴʪʨʫʶʯʽʡ ʧʝʨʝʛʦʨʦʜʮʽ ʪʘ 

ʧʽʩʣʷ ʥʝʾ ʩʪʚʦʨʶʶʪʴ ʚʽʜʧʦʚʽʜʥʫ ʨʽʟʥʠʮʶ ʪʠʩʢʽʚ ʈ = ʈ1 ï ʈ2, ʱʦ ʻ ʨʫʰʽʡʥʦʶ 

ʩʠʣʦʶ ʧʨʦʮʝʩʫ ʬʽʣʴʪʨʘʮʽʾ. ʇʽʜ ʜʽʻʶ ʨʽʟʥʠʮʽ ʪʠʩʢʫ ʨʽʜʠʥʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʨʠ 

ʬʽʣʴʪʨʫʶʯʦʾ ʧʝʨʝʛʦʨʦʜʢʠ, ʫʪʚʦʨʶʶʯʠ ʬʽʣʴʪʨʘʪ 5 ʧʽʩʣʷ ʥʝʾ. ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ 

ʟʘʪʨʠʤʫʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʬʽʣʴʪʨʫʶʯʦʾ ʧʝʨʝʛʦʨʦʜʢʠ 4, ʫʪʚʦʨʶʶʯʠ ʦʩʘʜ 3.  

ʊʦʚʱʠʥʘ ʰʘʨʫ ʦʩʘʜʫ ʪʘ ʡʦʛʦ ʩʪʨʫʢʪʫʨʘ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʰʚʠʜʢʽʩʪʴ 

ʧʨʦʮʝʩʫ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʷʢʽʩʪʴ ʬʽʣʴʪʨʘʪʫ, ʦʩʢʽʣʴʢʠ ʚʠʟʥʘʯʘʻ ʦʧʽʨ ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʫ 

ʬʽʣʴʪʨʘʮʽʾ. ʇʨʠ ʬʽʣʴʪʨʘʮʽʾ ʚʠʩʦʪʘ ʦʩʘʜʫ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʦʧʦʨʫ, ʘʣʝ ʽ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ,  

ʟʤʝʥʰʫʶʯʠ ʡʦʛʦ ʰʚʠʜʢʽʩʪʴ. ʐʚʠʜʢʽʩʪʴ ʬʽʣʴʪʨʘʮʽʾ ï ʢʽʣʴʢʽʩʪʴ ʦʩʚʽʪʣʝʥʦʾ ʨʽʜʠʥʠ 

(ʬʽʣʴʪʨʘʪʫ), ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 1ʤ
2
 ʧʦʚʝʨʭʥʽ ʬʽʣʴʪʨʫʶʯʦʾ ʧʝʨʝʛʦʨʦʜʢʠ ʟʘ 

ʦʜʠʥʠʮʶ ʯʘʩʫ, 
ʩʤ

ʤ
2

3

: 
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ʜʝ F ï ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʬʽʣʴʪʨʘʮʽʾ, 2ʤ ; 

dV ï ʦʙ'ʻʤʧʦʜʘʚʘʻʤʦʛʦ ʬʽʣʴʪʨʘʪʫ, 3ʤ ; 

d  - ʯʘʩ ʬʽʣʴʪʨʘʮʽʾ, ʩ; 

l ïʚʠʩʦʪʘ ʰʘʨʫ ʦʩʘʜʫ, ʤ; 

r ïʧʠʪʦʤʠʡ ʦʧʽʨ ʦʩʘʜʫ, 
2

ʇʘ ʩ

ʤ
; 

R ïʦʧʽʨ ʧʝʨʝʛʦʨʦʜʢʠ, 
ʇʘ ʩ

ʤ
. 

 
1 ï ʢʦʨʧʫʩ, 2 ï ʩʫʩʧʝʥʟʽʷ, 3 ï ʦʩʘʜ;  

4 ï ʬʽʣʴʪʨʫʶʯʘ ʧʝʨʝʛʦʨʦʜʢʘ; 5 ï ʬʽʣʴʪʨʘʪ 

ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʬʽʣʴʪʨʘ ʧʨʠ ʨʦʟʜʽʣʝʥʥʽ ʩʫʩʧʝʥʟʽʾ 

ʆʪʞʝ, ʦʩʥʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚʧʣʠʚʫ ʧʨʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ 

ʟʥʝʚʦʜʥʝʥʥʷ ʪʘ ʧʨʦʩʫʰʢʠ ʧʦʨʦʰʢʫ-ʩʠʨʮʶ ʥʘ ʙʘʨʘʙʘʥʥʦʤʫ-ʚʘʢʫʫʤ ʬʽʣʴʪʨʽ ʻ: 

ʨʽʟʥʠʮʷ ʪʠʩʢʫ, ʱʦ ʦʙʤʝʞʫʻʪʴʩʷ ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʬʽʣʴʪʨʫʚʘʣʴʥʦʾ 

ʧʝʨʝʛʦʨʦʜʢʠ; ʪʦʚʱʠʥʘ ʰʘʨʫ ʦʩʘʜʫ ʥʘ ʬʽʣʴʪʨʽ, ʟʙʽʣʴʰʝʥʥʷ ʷʢʦʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʘ ʦʪʞʝ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ;ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʬʽʣʴʪʨʘʮʽʾ, ʱʦ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʪʘʢʽ ʛʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ, ʷʢ ʜʽʘʤʝʪʨ ʪʘ ʜʦʚʞʠʥʫ ʙʘʨʘʙʘʥʘ. ʊʦʤʫ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʠ ʥʝʟʤʽʥʥʦ 

ʚʠʩʦʢʽʡ ʰʚʠʜʢʦʩʪʽ ʬʽʣʴʪʨʘʮʽʾ ʻ ʧʽʜʚʠʱʝʥʥʷ ʧʦʚʝʨʭʥʽ ʬʽʣʴʪʨʘʮʽʾ ʧʨʠ ʥʝʟʤʽʥʥʠʭ 

ʛʘʙʘʨʠʪʥʠʭ ʨʦʟʤʽʨʽʚ ʘʧʘʨʘʪʫ. ʉʘʤʝ ʮʝ ʽ ʧʦʢʣʘʜʝʥʦ ʚ ʦʩʥʦʚʫ ʢʦʨʠʩʥʦʾ ʤʦʜʝʣʽ 2 . 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ɻʘʪʽʣʦʚ ʂ.ʆ., ɿʝʣʝʥʯʫʢ ɺ.ɸ. ɹʘʨʘʙʘʥʥʠʡ ʚʘʢʫʫʤ-ʬʽʣʴʪʨ// ɿʙʽʨʢʘ ʪʝʟ 

ʜʦʧʦʚʽʜʝʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ 

ʚʯʝʥʠʭ.òʆʙʣʘʜʥʘʥʥʷ ʭʽʤʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʽ ʧʽʜʧʨʠʻʤʩʪʚ ʙʫʜʽʚʝʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚò -2011-ʉ.13-14. 

2. ɿʘʷʚʢʘ 201114624 ʋʢʨʘʾʥʘ ɺʘʢʫʫʤ-ʬʽʣʴʪʨ/ ɿʝʣʝʥʯʫʢ ɺ.ɸ., ɻʘʪʽʣʦʚ 

ʂ.ʆ.; ʟʘʷʚʥʠʢ ɿʝʣʝʥʯʫʢ ɺ.ɸ. - ˉu 2011 14642; ʟʘʷʚʣ. 09.12.2011. 
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ʋɼʂ 678.746.22 

ʄʆɼɽʈʅɯɿɸʎɯʗ ʊɽʇʃʆʆɹʄɯʅʅʀʂɸ ʊɽʍʅʆʃʆɻɯʏʅʆɰ ʉʍɽʄʀ 

ʆɼɽʈɾɸʅʅʗ ʇʆʃɯʉʊʀʈʆʃʋ 

aʩʠʩʪʝʥʪ ɻʘʪʽʣʦʚ ʂ.ʆ., ʩʪʫʜʝʥʪ ʂʣʽʱ ʆ.ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè  

 

ʇʦʣʽʩʪʠʨʦʣʴʥʽ ʧʣʘʩʪʠʢʠ (ʧʦʣʽʩʪʠʨʦʣ, ʫʜʘʨʦʤʽʮʥʠʡ ʧʦʣʽʩʪʠʨʦʣ, ɸɹʉ-

ʩʦʧʦʣʽʤʝʨʠ, ʩʦʧʦʣʽʤʝʨʠ ʩʪʠʨʦʣʘ ʟ ʘʢʨʠʣʦʥʽʪʨʠʣʦʤ, ʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪʦʤ ʪʘ 

ʽʥʰʽ ʤʦʥʦʤʝʨʠ) ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʯʠʩʣʘ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʧʣʘʩʪʤʘʩ.  

ʇʦʣʽʩʪʠʨʦʣ ï ʩʠʥʪʝʪʠʯʥʠʡ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʡ ʪʚʝʨʜʠʡ, ʞʦʨʩʪʢʠʡ, 

ʘʤʦʨʬʥʠʡ ʧʦʣʽʤʝʨ, ʧʨʦʜʫʢʪ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʩʪʠʨʦʣʫ. ʄʘʩʦʚʦ ʚʠʧʫʩʢʘʻʪʴʩʷ ʫ 

ʬʦʨʤʽ ʧʦʣʽʩʪʠʨʦʣʫ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʫʜʘʨʦʩʪʽʡʢʦʛʦ ʧʦʣʽʩʪʠʨʦʣʫ. 

ʇʨʦʤʠʩʣʦʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʣʠ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ ʧʦʣʽʤʝʨʠʟʘʮʽʾ 

ʩʪʠʨʦʣʫ ʧʦ ʨʘʜʠʢʘʣʴʥʦʤʫ ʤʝʭʘʥʽʟʤʫ: ʙʣʦʯʥʠʡ (ʫ ʤʘʩʽ) ʟ ʧʦʚʥʦʶ 

ʢʦʥʚʝʨʩʽʻʶ, ʙʣʦʯʥʠʡ (ʚ ʤʘʩʽ) ʟ ʥʝʧʦʚʥʦʶ ʢʦʥʚʝʨʩʽʻʶ, ʩʫʩʧʝʥʟʽʡʥʠʡ, 

ʙʣʦʯʥʦ-ʩʫʩʧʝʥʟʽʡʥʠʡ ʪʘ, ʚ ʤʝʥʰʠʭ ʤʘʩʰʪʘʙʘʭ, ʝʤʫʣʴʩʽʡʥʠʡ.   

ʇʨʠ ʦʪʨʠʤʘʥʥʽ ʧʦʣʽʩʪʠʨʦʣʫ ʤʝʪʦʜʦʤ ʥʝʧʦʚʥʦʾ ʢʦʥʚʝʨʩʽʾ (ʨʠʩʫʥʦʢ 1) 

ʩʪʠʨʦʣ ʯʠ ʩʫʤʽʰ ʢʘʫʯʫʢʫ ʚ ʩʪʠʨʦʣʽ ʜʦʟʫʶʯʠʤ ʥʘʩʦʩʦʤ ʙʝʟʧʝʨʝʨʚʥʦ 

ʧʦʜʘʻʪʴʩʷ ʯʝʨʝʟ ʪʝʧʣʦʦʙʤʽʥʥʠʢ 1, ʜʝ ʥʘʛʨʽʚʘʻʪʴʩʷ ʜʦ 80 ï 100ᴈ, ʧʦʜʘʻʪʴʩʷ 

ʚ ʨʝʘʢʪʦʨ 2 ʽ ʜʘʣʽ ʧʦʩʣʽʜʦʚʥʦ ʧʝʨʝʢʘʯʫʻʪʴʩʷ ʰʝʩʪʝʨʝʥʯʘʪʠʤʠ ʥʘʩʦʩʘʤʠ 5 ʚ 

ʨʝʘʢʪʦʨʠ 3 ʽ 4. ʈʝʘʢʪʦʨʠ ʻ ʘʧʘʨʘʪʘʤʠ ʽʟ ʢʠʩʣʦʪʦʩʪʽʡʢʦʾ ʩʪʘʣʽ ʦʙôʻʤʦʤ 15 ï 

20 , ʟʘʙʝʟʧʝʯʝʥʽ ʪʝʧʣʦʦʙʤʽʥʥʠʤʠ ʦʙʦʣʦʥʢʘʤʠ ʪʘ ʤʽʰʘʣʢʘʤʠ. ʊʘʢ ʷʢ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʩʪʫʧʝʥʷ ʢʦʥʚʝʨʩʽʾ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚôʷʟʢʽʩʪʴ, ʪʦ ʨʝʘʢʪʦʨʠ ʤʘʶʪʴ 

ʨʽʟʥʽ ʪʠʧʠ ʤʽʰʘʣʦʢ. ʊʝʤʧʝʨʘʪʫʨʘ ʨʝʘʢʮʽʾ ʟʨʦʩʪʘʻ ʚʽʜ ʨʝʘʢʪʦʨʘ ʜʦ ʨʝʘʢʪʦʨʘ.  

ʇʦʣʽʤʝʨʠʟʘʮʽʷ ʧʨʦʪʽʢʘʻ ʚ ʪʘʢʦʤʫ ʨʝʞʠʤʽ: 

1-ʡ ʨʝʘʢʪʦʨ   2-ʡ ʨʝʘʢʪʦʨ   3-ʡ ʨʝʘʢʪʦʨ 

ʊʝʤʧʝʨʘʪʫʨʘ, ᴈ                                         120 ï 140               160                180 

ʂʦʥʚʝʨʩʽʷ (ʢʽʥʮʝʚʘ), %                                 40 ï 50                  80                  90 

ʏʘʩ ʧʝʨʝʙʫʚʘʥʥʷ, ʛʦʜ                                         2                        2                    2  

 

ɼʠʩʠʧʘʪʠʚʥʘ ʪʝʧʣʦʪʘ ʚʽʜʚʦʜʠʪʴʩʷ ʯʝʨʝʟ ʪʝʧʣʦʦʙʤʽʥʥʽ ʦʙʦʣʦʥʢʠ 

ʦʭʦʣʦʜʞʫʶʯʠʤʠ ʧʦʪʦʢʘʤʠ ʪʝʧʣʦʥʦʩʽʾʚ ʪʘ ʟʘ ʨʘʭʫʥʦʢ ʚʠʧʘʨʦʚʫʚʘʥʥʷ 

ʩʪʠʨʦʣʫ. ɿ ʦʩʪʘʥʥʴʦʛʦ ʨʝʘʢʪʦʨʘ ʨʦʟʧʣʘʚ ʧʦʣʽʩʪʠʨʦʣʫ ʽ ʥʝʧʨʦʨʝʘʛʦʚʘʥʦʛʦ 

ʤʦʥʦʤʝʨʫ ʧʝʨʝʢʘʯʫʶʪʴʩʷ ʫ ʚʘʢʫʫʤʥʫ ʢʘʤʝʨʫ 6, ʚ ʷʢʽʡ ʧʨʠ ʥʘʜʣʠʰʢʦʚʦʤʫ 

ʪʠʩʢʫ 0,7ï5 ʢʇʘ ʽ ʪʝʤʧʝʨʘʪʫʨʽ 190 ï 200ᴈ ʚʠʜʘʣʷʻʪʴʩʷ ʥʝʧʨʦʨʝʘʛʦʚʘʥʥʠʡ 

ʩʪʠʨʦʣ ʥʘ ʧʦʜʘʣʴʰʫ ʨʝʛʝʥʝʨʘʮʽʶ; ʨʦʟʧʣʘʚ ʧʦʣʽʩʪʠʨʦʣʫ ʽʟ ʚʘʢʫʫʤʥʦʾ ʢʘʤʝʨʠ 
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6 ʧʦʩʪʫʧʘʻ ʚ ʝʢʩʪʨʫʜʝʨ 7, ʷʢʠʡ ʤʘʻ ʟʦʥʫ ʜʝʛʘʟʘʮʽʾ, ʜʝ ʚʠʧʘʨʦʚʫʶʪʴʩʷ 

ʨʝʰʪʢʠ ʤʦʥʦʤʝʨʫ. ʅʘ ʚʠʭʦʜʽ ʽʟ ʝʢʩʪʨʫʜʝʨʘ ʦʜʝʨʞʫʶʪʴ ʩʪʨʝʥʛʠ ʜʽʘʤʝʪʨʦʤ 

3-4 ʤʤ, ʷʢʽ ʦʭʦʣʦʜʞʫʶʪʴʩʷ ʫ ʚʘʥʥʽ ʦʭʦʣʦʜʞʝʥʥʷ 8 ʽ ʨʽʞʫʪʴʩʷ ʥʘ ʛʨʘʥʫʣʠ 

ʥʦʞʝʤ 9.  

 

 
1 ï ʪʝʧʣʦʦʙʤʽʥʥʠʢ; 2, 3, 4 ï ʧʦʣʽʤʝʨʠʟʘʪʦʨʠ; 5 ï ʰʝʩʪʝʨʝʥʯʘʪʽ ʥʘʩʦʩʠ;                      

6 ï ʚʘʢʫʫʤʥʘ-ʢʘʤʝʨʘ;  7 ï ʝʢʩʪʨʫʜʝʨ-ʛʨʘʥʫʣʷʪʦʨ; 8 ï ʚʘʥʥʘ ʦʭʦʣʦʜʞʝʥʥʷ;            

9 ï ʥʽʞ; 10 ï ʢʦʥʜʝʥʩʘʪʦʨ 

ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʙʣʦʯʥʦʾ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʩʪʠʨʦʣʘ ʤʝʪʦʜʦʤ 

ʥʝʧʦʚʥʦʾ ʢʦʥʚʝʨʩʽʾ 

 

ʇʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʤʝʪʦʜʦʤ ʥʝʧʦʚʥʦʾ ʢʦʥʚʝʨʩʽʾ ʤʘʻ 

ʨʷʜ ʧʝʨʝʚʘʛ, ʦʩʥʦʚʥʽ ʟ ʷʢʠʭ ʻ: 

1) ɿʥʘʯʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʷʢʘ ʚ ʨʽʢ ʩʢʣʘʜʘʻ 15 ï 25 ʪʠʩ. ʪʦʥ ʧʦʣʽʩʪʠʨʦʣʫ 

ʥʘ ʦʜʥʦʤʫ ʘʛʨʝʛʘʪʽ, ʪʦʜʽ ʷʢ ʧʨʠ ʤʝʪʦʜʽ ʟ ʧʦʚʥʦʶ ʢʦʥʚʝʨʩʽʻʶ ʚʦʥʘ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 5 ʪʠʩ. ʪʦʥ ʚ ʨʽʢ. 

2) ɹʽʣʴʰ ʚʠʩʦʢʘ ʤʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ ʪʘ ʤʝʥʰʘ ʧʦʣʽʜʠʩʧʝʨʩʥʽʩʪʴ ʧʦʣʽʤʝʨʘ, 

ʪʘʢ ʷʢ ʧʨʦʮʝʩ ʧʨʦʭʦʜʠʪʴ ʧʨʠ ʙʽʣʴʰ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

ʊʝʧʣʦʦʙʤʽʥʥʝ ʦʙʣʘʜʥʘʥʥʷ 1 (ʨʠʩʫʥʦʢ 1), ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ 

ʚʠʱʝʥʘʚʝʜʝʥʽʡ ʩʭʝʤʽ, ʧʦʚʠʥʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʩʦʢʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʪʝʧʣʦʚʽʜʜʘʯʽ ʧʨʠ ʥʘʡʤʝʥʰʦʤʫ ʛʽʜʨʘʚʣʽʯʥʦʤʫ ʦʧʦʨʽ. ʎʝ ʩʪʚʦʨʶʻ ʟʘʚʜʘʥʥʷ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʝʧʣʦʦʙʤʽʥʫ ʚ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘʭ. ʆʪʞʝ ʤʝʪʦʶ ʜʠʧʣʦʤʥʦʛʦ 

ʧʨʦʝʢʪʫ ʻ ʤʦʜʝʨʥʽʟʘʮʽʷ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ 1 ʩʭʝʤʠ ʙʣʦʯʥʦʾ ʧʦʣʽʤʝʨʠʟʘʮʽʾ 

ʩʪʠʨʦʣʫ, ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʦʨʠʛʽʥʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʘʧʘʨʘʪʘ, ʷʢʘ ʙ 

ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʪʝʧʣʦʦʙʤʽʥʫ.  

 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʍ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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ʋɼʂ 621.184.2 

ʄʆɼɽʈʅɯɿɸʎɯʗ ʍʆʃʆɼʀʃʔʅʀʂɸ 

ʋʉʊɸʅʆɺʂʀ ɼʃʗ ʆʊʈʀʄɸʅʅʗ ɺʆɼʅʖ  

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʐʚʝʜ ʄ.ʇ., ʩʪʫʜʝʥʪ ʂʨʘʚʯʝʥʢʦ ʉ.ɭ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

 çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ʊʝʧʣʦʦʙʤʽʥʥʽ ʘʧʘʨʘʪʠ ʻ ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʠʤ, ʤʝʪʘʣʦʻʤʢʠʤ, ʜʦʨʦʛʠʤ ʽ 

ʥʘʫʢʦʻʤʢʠʤ ʫʩʪʘʪʢʫʚʘʥʥʷʤ, ʱʦ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻ ʢʦʤʧʦʥʦʚʢʫ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʣʽʥʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʚʦʜʥʶ ʚ ʮʽʣʦʤʫ. 

ɹʽʣʴʰʽʩʪʴ ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʘʧʘʨʘʪʽʚ ʚ ʩʭʝʤʽ ʩʠʥʪʝʟʫ ʚʦʜʥʶ  ʤʘʶʪʴ 

ʢʦʞʫʭʦʪʨʫʙʥʫ ʢʦʥʩʪʨʫʢʮʽʶ. 

ʂʨʠʪʝʨʽʷʤʠ ʦʮʽʥʢʠ ʩʫʯʘʩʥʦʛʦ ʨʽʚʥʷ ʨʦʟʨʦʙʦʢ ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʘʧʘʨʘʪʽʚ 

ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʭ ʥʘʜʽʡʥʦʩʪʽ ʽ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʧʨʠʡʥʷʪʦ ʨʘʭʫʚʘʪʠ ʥʘʩʪʫʧʥʽ 

ʧʦʢʘʟʥʠʢʠ : - ʚʩʪʘʥʦʚʣʝʥʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ - ʥʝ ʤʝʥʰʝ 30 ʨʦʢʽʚ; - 

ʤʽʞʨʝʤʦʥʪʥʠʡ ʧʝʨʽʦʜ (ʤʽʞ ʢʘʧʽʪʘʣʴʥʠʤʠ ʨʝʤʦʥʪʘʤʠ) - ʥʝ ʤʝʥʰʝ 50 000 ʯ.; 

- ʩʝʨʝʜʥʻ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ - ʥʝ ʤʝʥʰʝ 16 000 ʯ.; - ʢʦʝʬʽʮʽʻʥʪ 

ʛʦʪʦʚʥʦʩʪʽ - ʥʝ ʤʝʥʰʝ 0,99; - ʚʠʩʦʢʠʡ ʂʂɼ. 

ɺ ʦʩʥʦʚʫ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʦʢʣʘʜʝʥʦ ʟʘʚʜʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʨʦʙʦʪʠ ʭʦʣʦʜʠʣʴʥʠʢʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʚʠʱʝʥʥʷ ʂʂɼ , ʰʣʷʭʦʤ 

ʤʦʜʝʨʥʽʟʘʮʽʾ  ʭʦʣʦʜʠʣʴʥʠʢʘ, ʘʙʦ ʧʽʜʙʦʨʫ ʘʧʘʨʘʪʘ ʽʥʰʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʟʙʽʣʴʰʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʧʽʜʚʠʱʫʻ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʝʧʣʦʚʽʜʜʘʯʽ [2]. 

ʇʣʘʩʪʠʥʯʘʩʪʽ ʪʝʧʣʦʦʙʤʽʥʥʽ ʘʧʘʨʘʪʠ, ʷʢ ʧʨʘʚʠʣʦ, ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ  

ʧʝʨʝʚʘʛʠ (ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʞʫʭʦʪʨʫʙʥʠʤʠ): 

1. ɺʠʱʠʡ (ʫ 3-5 ʨʘʟʽʚ) ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ, ʱʦ, ʧʨʠʨʦʜʥʦ, 

ʧʦʚʠʥʥʦ ʟʫʤʦʚʣʶʚʘʪʠ ʤʝʥʰʽ ʤʘʩʩʦʛʘʙʘʨʠʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʧʘʨʘʪʽʚ.         

2. ɺʠʱʫ ʥʘʜʽʡʥʽʩʪʴ ʘʧʘʨʘʪʽʚ.          

3. ʇʨʦʩʪʦʪʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʅʠʞʯʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʘʥʘʣʽʟ ʮʠʭ ʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟ ʧʦʟʠʮʽʡ 

ʤʦʞʣʠʚʦʩʪʽ ʚʞʠʚʘʥʥʷ ʧʣʘʩʪʠʥʯʘʩʪʠʭ ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʘʧʘʨʘʪʽʚ ʚ ʩʭʝʤʘʭ. 

ɼʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʚ 

ʧʣʘʩʪʠʥʯʘʩʪʠʭ ʪʝʧʣʦʦʙʤʽʥʠʭ ʘʧʘʨʘʪʘʭ ʮʽʣʢʦʤ ʤʦʞʣʠʚʦ. ʎʝ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʾʭ (ʘʧʘʨʘʪʽʚ) ʢʦʥʩʪʨʫʢʮʽʻʶ, ʟʦʢʨʝʤʘ - ʤʘʣʠʤʠ ʨʦʟʤʽʨʘʤʠ 

ʢʘʥʘʣʽʚ (1,5 - 5,0 ʤʤ), ʘ ʪʘʢʦʞ ʾʭ ʧʨʦʬʽʣʽʟʘʮʽʻʶ (ʛʦʬʨʠʨʫʚʘʥʥʷʤ), ʱʦ ʚ 

ʩʫʢʫʧʥʦʩʪʽ ʟʫʤʦʚʣʶʻ ʚʠʩʦʢʫ ʤʽʨʫ ʪʫʨʙʫʣʽʟʘʮʽʾ ʪʝʧʣʦʥʦʩʽʾʚ. ɸʣʝ ʛʽʜʨʘʚʣʽʯʥʽ 

ʚʪʨʘʪʠ ʚ  ʧʣʘʩʪʠʥʯʘʩʪʠʭ ʘʧʘʨʘʪʘʭ, ʷʢʽ ʟʘ ʜʘʥʠʤʠ [3] ʽʩʪʦʪʥʦ (ʫ ʨʘʟʠ) ʚʠʱʝ, 

ʥʽʞ ʚ ʘʥʘʣʦʛʽʯʥʠʭ ʢʦʞʫʭʦʪʨʫʙʥʠʭ ʘʧʘʨʘʪʽʚ. ʎʝ ʮʽʣʢʦʤ ʧʨʠʨʦʜʥʦ ʫ ʚʫʟʴʢʠʭ 

ʢʘʥʘʣʘʭ ʟ ʰʪʫʯʥʦʶ ʰʦʨʩʪʢʽʩʪʶ ʧʨʠ ʚʠʩʦʢʽʡ ʤʽʨʽ ʪʫʨʙʫʣʽʟʘʮʽʾ ʪʝʧʣʦʥʦʩʽʾʚ. 

ʅʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʫʩʪʘʪʢʫʚʘʥʥʷ ʻ ʚ ʜʘʥʠʡ ʯʘʩ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ 

ʚʠʤʦʛ ʷʢ ʧʨʠ ʨʦʟʨʦʙʮʽ (ʧʨʦʝʢʪʫʚʘʥʥʽ), ʪʘʢ ʽ ʧʨʠ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʚ ʪ.ʯ. 

ʧʨʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʫʩʪʘʪʢʫʚʘʥʥʷ). ʇʣʘʩʪʠʥʯʘʩʪʽ ʘʧʘʨʘʪʠ, ʷʢ ʧʨʘʚʠʣʦ, ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʞʫʭʦʪʨʫʙʥʠʤʠ, ʤʘʶʪʴ ʚʠʱʫ ʢʦʨʦʟʽʡʥʫ ʩʪʽʡʢʽʩʪʴ, ʙʦ 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʍ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʠʭ ʤʘʪʝʨʽʘʣʽʚ: ʥʝʽʨʞʘʚʽʶʯʘ ʩʪʘʣʴ, ʪʠʪʘʥ, 

ʥʽʢʝʣʝʚʽ ʩʧʣʘʚʠ ʽ ʪʦʤʫ ʧʦʜʽʙʥʝ. 

ʄʽʞ ʪʠʤ ʚʽʜʦʤʦ [1], ʱʦ ʩʫʯʘʩʥʽ ʢʦʞʫʭʦʪʨʫʙʥʽ ʪʝʧʣʦʦʙʤʽʥʥʽ ʘʧʘʨʘʪʠ, 

ʪʨʫʙʥʽ ʩʠʩʪʝʤʠ ʷʢʠʭ(ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʽ ʢʦʨʧʫʩʠ) ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ 

ʘʥʘʣʦʛʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʩʧʣʘʚʽʚ), ʤʘʶʪʴ ʧʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ ʱʦ ʟʥʘʯʥʦ 

ʧʝʨʝʚʠʱʫʶʪʴ ʧʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ ʘʧʘʨʘʪʽʚ, ʱʦ ʨʘʥʽʰʝ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ. 

ʇʦʨʽʚʥʶʶʯʠ ʧʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ ʧʣʘʩʪʠʥʯʘʪʠʭ ʽ ʢʦʞʫʭʦʪʨʫʙʥʠʭ ʘʧʘʨʘʪʽʚ 

ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʟʘ ʜʘʥʠʤʠ [4] ʧʣʘʩʪʠʥʯʘʪʽ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʠ ʜʫʞʝ ʯʫʪʣʠʚʽ ʜʦ ʛʽʜʨʦ- ʽ ʪʝʨʤʦʫʜʘʨʘʤ, ʘ ʪʘʢʦʞ ʜʦ 

ʤʝʭʘʥʽʯʥʠʭ ʜʽʡ ʽʟ ʟ ʙʦʢʫ ʧʨʠʻʜʥʫʚʘʣʴʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ. ʂʦʞʫʭʦʪʨʫʙʥʽ ʞ 

ʘʧʘʨʘʪʠ ʩʫʯʘʩʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʮʴʦʛʦ ʥʝʜʦʣʽʢʫ ʥʝ ʤʘʶʪʴ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʩʝ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ ʜʘʥʠʭ ʘʧʘʨʘʪʽʚ ʧʨʠʡʤʘʻʤʦ, ʱʦ 

ʜʦʮʽʣʴʥʽʰʝ ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʜʘʥʠʡ ʢʦʞʫʭʦʪʨʫʙʥʠʡ ʭʦʣʦʜʠʣʴʥʠʢ . 

 

 
ʈʠʩʫʥʦʢ 1 ï ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ 

1- ʂʦʨʧʫʩ; 2 ï ʢʘʤʝʨʘ; 3- ʢʨʠʰʢʘ; 4 ï ʜʥʠʱʝ. 
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1. ʅʘʟʤʝʝʚ ʖ.ɻ., ʃʘʚʳʛʠʥ ɺ.ʄ. ʊʝʧʣʦʦʙʤʝʥʥʳʝ ʘʧʧʘʨʘʪʳ ʊʕʉ. 

ʄ.: ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, 1998. - 286 ʩ. 

2. ʊʝʧʣʦʦʙʤʝʥʥʠʢʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ: ʋʯʝʙʥʠʢ ʜʣʷ ʚʫʟʦʚ. 

ʂ.ʕ.ɸʨʦʥʩʦʥ, ʉ.ʅ.ɹʣʠʥʢʦʚ, ɺ.ʀ.ɹʨʝʟʛʠʥ ʠ ʜʨ. ʇʦʜ ʨʝʜ. ʖ.ʄ. 

ɹʨʦʜʦʚʘ. ɽʢʘʪʝʨʠʥʙʫʨʛ: ʀʟʜ-ʚʦ "ʉʦʢʨʘʪ", 2003. - 986 ʩ. 
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ʘʧʧʘʨʘʪʦʚ ʧʘʨʦʪʫʨʙʠʥʥʳʭ ʫʩʪʘʥʦʚʦʢ. - 3-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. 

/ ʖ.ʄ.ɹʨʦʜʦʚ, ʂ.ʕ.ɸʨʦʥʩʦʥ, ɻ.ɼ.ɹʫʭʤʘʥ ʠ ʜʨ. ɽʢʘʪʝʨʠʥʙʫʨʛ: ʀʟʜ-

ʚʦ ʇʨʝʟʠʜʠʫʤʘ ʋʨʆ ʈɸʅ, 2004. - 456 ʩ. 

4. ɹʨʦʜʦʚ ʖ.ʄ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʝʢʫʧʝʨʘʪʠʚʥʳʭ 

ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʘʧʧʘʨʘʪʦʚ ʧʘʨʦʪʫʨʙʠʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʵʪʘʧʘʭ ʠʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ // ʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘ. 2005. ˉ 5. ʉ. 20 - 23. 
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ʄʆɼɽʈʅɯɿɸʎɯʗ ʈʆɹʆʊʀ ʂʆʄʇɽʅʉɸʊʆʈɸ ʊɽʇʃʆɺʆɻʆ 

ʈʆɿʐʀʈɽʅʅʗ 

ʘʩʠʩʪʝʥʪ ɻʫʣʽʻʥʢʦ ʉ.ɺ., ʩʪʫʜʝʥʪ ʄʽʩʶʨʦʚ ʂ.ɼ.  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

 çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ɺʽʩʙʨʝʢʽʥʛ - ʦʜʠʥ ʟ ʝʬʝʢʪʠʚʥʠʭ ʽ ʛʥʫʯʢʠʭ ʚʪʦʨʠʥʥʠʭ ʧʨʦʮʝʩʽʚ 

ʧʝʨʝʨʦʙʢʠ ʤʘʟʫʪʫ  ̔ʛʫʜʨʦʥʽʚ. ɺ ʩʭʝʤʽ ʚʽʩʙʨʝʢʽʥʛʫ ʥʘʬʪʦʚʽ ʟʘʣʠʰʢʠ, ʧʝʨʝʜ 

ʧʦʪʨʘʧʣʷʥʥʷʤ ʫ ʧʽʯ, ʧʽʜʽʛʨʽʚʘʶʪʴʩʷ ʪʝʧʣʦʦʙʤʽʥʥʠʢʦʤ. ʇʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ, ʚʠʥʠʢʘʻ ʚʠʩʦʢʘ ʨʽʟʥʠʮʷ ʪʝʤʧʝʨʘʪʫʨ ʡʦʛʦ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʦʜʘʪʢʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʥʘʧʨʫʞʝʥʴ. ɸ ʷʢ ʚʽʜʦʤʦ, 

ʞʦʨʩʪʢʽ ʢʦʥʩʪʨʫʢʮʽʾ ʥʝ ʜʦʧʫʩʪʠʤʽ,  ʷʢʱʦ ʩʫʤʘʨʥʝ ʥʘʧʨʫʞʝʥʥʷ ʙʫʜʝ 

ʙʽʣʴʰʠʤ ʟʘ ʜʦʧʫʩʪʠʤʝ. ɺ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʢʦʤʧʝʥʩʘʪʦʨʠ. 

ɼʘʥʠʡ ʪʠʧ ʢʦʤʧʝʥʩʘʪʦʨʘ ʥʘʣʝʞʠʪʴ ʜʦ ʢʦʤʧʝʥʩʘʪʦʨʽʚ ʪʝʧʣʦʚʦʛʦ 

ʨʦʟʰʠʨʝʥʥʷ, ʱʦ ʟ'ʻʜʥʫʻ ʤʽʞ ʩʦʙʦʶ ʢʽʥʮʽ ʜʚʦʭ ʜʽʣʷʥʦʢ ʪʨʫʙʦʧʨʦʚʦʜʫ, 

ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʛʘʨʷʯʦʛʦ ʨʽʜʢʦ ʪʝʢʫʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʯʠ 

ʛʘʩʫ, ʘ ʪʘʢʦʞ ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʘʧʘʨʘʪʽʚ. ʎʝʡ ʢʦʤʧʝʥʩʘʪʦʨ ʨʦʟʨʦʙʣʷʚʩʷ ʜʣʷ 

ʪʦʛʦ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʛʣʠʥʘʥʥʷ ʧʦʟʜʦʚʞʥʽʭ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʪʝʧʣʦʚʠʭ 

ʨʦʟʰʠʨʝʥʴ ʟôʻʜʥʘʥʠʭ  ʜʽʣʷʥʦʢ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʢʨʠʚʠʟʥʽ ʽ 

ʚʠʛʠʥʫ, ʘ ʪʘʢʦʞ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʧʨʦʩʪʽʡ ʢʦʥʩʪʨʫʢʮʽʾ ʣʝʛʢʦ ʧʨʦʚʦʜʠʪʠ 

ʨʦʟʙʠʨʘʥʥʷ ʜʣʷ ʯʠʩʪʢʠ, ʨʝʤʦʥʪʫ, ʟʘʤʽʥʠ ʝʣʝʤʝʥʪʽʚ ʪʦʱʦ. 

ʂʦʤʧʝʥʩʘʪʦʨ ʪʝʧʣʦʚʦʛʦ ʨʦʟʰʠʨʝʥʥʷ (ʈʠʩ.1.)  ʟ'ʻʜʥʫʻ ʤʽʞ ʩʦʙʦʶ ʢʽʥʮʽ 

ʜʚʦʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ 1 ʽ 1', ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʛʘʨʷʯʦʾ ʨʽʜʢʦ 

ʪʝʢʫʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʘʙʦ ʛʘʟʫ ʽ ʤʘʻ ʢʚʘʜʨʘʪʥʠʡ ʘʙʦ ʢʨʫʛʣʠʡ ʧʦʧʝʨʝʯʥʽ 

ʧʝʨʝʨʽʟʠ. ʂʦʞʝʥ ʟ ʢʽʥʮʽʚ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʟʘʙʝʟʧʝʯʝʥʠʡ ʢʽʥʮʝʚʠʤʠ ʬʣʘʥʮʷʤʠ 

2, 2', ʟʚʘʨʝʥʠʤ ʜʦ ʢʦʞʥʦʛʦ ʟ ʢʽʥʮʽʚ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʫ. 

ʂʦʤʧʝʥʩʘʪʦʨ ʪʝʧʣʦʚʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʤʽʩʪʠʪʴ ʤʫʬʪʫ 3, ʫʪʚʦʨʝʥʫ ʛʥʫʯʢʦʶ 

ʩʪʨʽʯʢʦʶ, ʷʢʘ ʦʭʦʧʣʶʻ ʦʙʠʜʚʘ ʟʚʘʨʝʥʠʭ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ ʢʽʥʮʷ 

ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʽ ʞʦʨʩʪʢʦ ʧʦʚ'ʷʟʘʥʦʾ ʟ ʝʣʝʤʝʥʪʘʤʠ 4, 4', ʷʢʽ ʧʨʠʻʜʥʘʥʽ ʜʦ 

ʧʘʟʽʚ 5, 5 ' ʥʘ ʛʚʠʥʪʘʭ. ɿʛʘʜʘʥʘ ʩʪʨʽʯʢʘ 3 ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʢʽʣʴʢʦʭ 

ʢʝʨʘʤʽʯʥʠʭ ʢʦʤʧʦʟʠʮʽʾ ʰʘʨʽʚ ʽ ʧʨʦʰʘʨʢʽʚ ʪʝʬʣʦʥʫ.  

ʊʨʫʙʦʧʨʦʚʦʜʠ 1 ʽ 1' ʪʝʧʣʦʽʟʦʣʴʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʘʨʫ 

ʪʝʨʤʦʽʟʦʣʷʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 9, 9', ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʟʦʚʥʽ ʘʙʦ ʟʩʝʨʝʜʠʥʠ 

ʟʛʘʜʘʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ 1, 1'. ʐʘʨʠ ʪʝʨʤʦʽʟʦʣʷʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 10 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʪʘʢʦʞ ʚʩʝʨʝʜʠʥʽ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʢʦʤʧʝʥʩʘʪʦʨʘ ʪʝʧʣʦʚʦʛʦ 
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ʨʦʟʰʠʨʝʥʥʷ. ɿôʻʜʥʫʚʘʣʴʥʠʡ ʝʣʝʤʝʥʪ 4, 4' ʧʦʛʣʠʥʘʻ ʪʝʧʣʦʚʽ ʜʝʬʦʨʤʘʮʽʾ, 

ʧʦʚ'ʷʟʘʥʽ ʟ ʨʽʟʥʠʮʝʶ ʪʝʤʧʝʨʘʪʫʨ ʤʽʞ ʢʽʥʮʝʚʠʤ ʬʣʘʥʮʝʤ 2, 2', ʷʢʠʡ ʻ 

ʛʘʨʷʯʠʤ, ʦʩʢʽʣʴʢʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜʜʘʻʪʴʩʷ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʨʷʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ 1, 1', ʽ ʧʘʟʘʤʠ 5, 5'. 

ɺ ʚʽʜʧʦʚʽʜʥʦʤʫ ʚʠʥʘʭʦʜʽ ʟôʻʜʥʫʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ 4, 4', ʟôʻʜʥʘʥʽ ʟ 

ʧʘʟʘʤʠ    5, 5' ʛʚʠʥʪʦʚʠʤ ʩʧʦʩʦʙʦʤ, ʘ ʟ ʢʽʥʮʝʚʠʤʠ ʬʣʘʥʮʷʤʠ 2, 2' ʟʘʢʨʽʧʣʝʥʽ 

ʞʦʨʩʪʢʦ. 

ʉʪʨʽʯʢʠ 3 ʞʦʨʩʪʢʦ ʟʘʢʨʽʧʣʝʥʽ ʥʘ ʟôʻʜʥʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʘʭ 4, 4' ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʚʠʥʪʽʚ 6, 6' ʜʦ ʧʘʟʽʚ  5, 5' ʷʢʽ ʱʽʣʴʥʦ ʚʩʪʘʚʣʝʥʦ ʤʽʞ ʜʚʦʤʘ 

ʧʨʦʬʽʣʷʤʠ 7 ʽ 8, ʧʨʠʚʘʨʝʥʠʤʠ ʜʦ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʪʨʫʙʦʧʨʦʚʦʜʫ 1. 

 
ʈʠʩʫʥʦʢ 1 ï ʂʦʤʧʝʥʩʘʪʦʨ ʪʝʧʣʦʚʦʛʦ ʨʦʟʰʠʨʝʥʥʷ 
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ʋɼʂ 621.311.22(088.8) 

ɸʇɸʈɸʊ ʇʆɺɯʊʈʗʅʆɻʆ ʆʍʆʃʆɼɾɽʅʅʗ ɺ ʋʉʊɸʅʆɺʎɯ 

ɼʃʗ ʇɽʈɽʈʆɹʂʀ ɻɸɿʆɺʆɻʆ ʂʆʅɼɽʅʉɸʊʋ 

     ʩʪʫʜʝʥʪʢʘ ʊʠʰʢʦ ʖ. ɸ.,  ʢ.ʪ.ʥ., ʜʦʮ. ʉʪʝʧʘʥʶʢ ɸ. ʈ. 

         ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

                 çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ɸʧʘʨʘʪ ʧʦʚʽʪʨʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ, ʱʦ ʧʨʦʝʢʪʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʙʝʥʟʠʥʦʚʦʛʦ ʜʠʩʪʠʣʷʪʫ. 

ɸʧʘʨʘʪ ʧʦʚʽʪʨʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ, ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 1, 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʦʩʥʦʚʥʠʭ ʚʫʟʣʽʚ: 4 ï ʪʝʧʣʦʦʙʤʽʥʥʦʾ ʩʝʢʮʽʾ; 1 ï 

ʦʩʴʦʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʟ ʧʨʠʚʦʜʦʤ; 2, 5 ï ʦʧʦʨʥʠʭ ʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ. 

 
1 ï ʚʝʥʪʠʣʷʪʦʨ; 2 ï ʦʧʦʨʘ; 3 ïʜʠʬʫʟʦʨ; 4 ïʪʝʧʣʦʦʙʤʽʥʥʘ ʩʝʢʮʽʷ ; 5 -

ʦʛʦʨʦʜʞʝʥʥʷ. 

ʈʠʩʫʥʦʢ 1 ï ɸʧʘʨʘʪ ʧʦʚʽʪʨʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʤʘʣʦʧʦʪʦʯʥʠʡ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ 

 

ʆʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʘʧʘʨʘʪʽʚ ʦʭʦʣʦʜʞʝʥʥʷ ʻ ʪʝʧʣʦʦʙʤʽʥʥʽ ʩʝʢʮʽʾ, 

ʪʝʧʣʦʦʙʤʽʥʥʫ ʧʦʚʝʨʭʥʷ ʷʢʠʭ ʢʦʤʧʦʥʫʶʪʴ ʟ ʦʨʝʙʨʝʥʠʭ ʪʨʫʙ, ʟʘʢʨʽʧʣʝʥʠʭ ʚ 

ʪʨʫʙʥʠʭ ʨʝʰʽʪʢʘʭ ʚ ʯʦʪʠʨʠ, ʰʽʩʪʴ ʘʙʦ ʚʽʩʽʤ ʨʷʜʽʚ. ʊʨʫʙʠ ʟʘʟʚʠʯʘʡ 

ʨʦʟʪʘʰʦʚʫʶʪʴ ʧʦ ʚʝʨʰʠʥʘʭ ʨʽʚʥʦʩʪʦʨʦʥʥʴʦʛʦ ʪʨʠʢʫʪʥʠʢʘ, ʪʦʤʫ, ʱʦ 

ʢʦʨʠʜʦʨʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʛʽʨʰʫ ʪʝʧʣʦʚʽʜʜʘʯʫ. ɼʦ ʪʨʫʙʥʠʭ 

ʛʨʘʪʦʢ ʧʨʠʻʜʥʘʥʽ ʢʨʠʰʢʠ, ʚʥʫʪʨʽʰʥʷ ʧʦʨʦʞʥʠʥʘ ʷʢʠʭ ʩʣʫʞʠʪʴ ʜʣʷ 

ʨʦʟʧʦʜʽʣʫ ʦʭʦʣʦʜʞʫʚʘʥʦʛʦ ʧʦʪʦʢʫ ʨʽʜʠʥʠ ʧʦ ʪʨʫʙʘʭ. ʉʝʢʮʽʾ ʨʦʟʪʘʰʦʚʫʶʪʴ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʚʝʨʪʠʢʘʣʴʥʦ ʘʙʦ ʧʦʭʠʣʦ, ʱʦ ʚʠʟʥʘʯʘʻ ʪʠʧ ɸɺʆ. 

ʆʭʦʣʦʜʞʝʥʥʷ ʨʽʜʢʠʭ ʪʝʧʣʦʥʦʩʽʾʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʪʝʧʣʦʦʙʤʽʥʫ ʟ ʧʦʚʽʪʨʷʤ. ʇʨʦʮʝʩ ʜʦʩʠʪʴ ʽʥʪʝʥʩʠʚʥʠʡ, ʪʦʤʫ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʨʝʙʨʝʥʽ ʪʨʫʙʠ, ʦʩʥʘʱʝʥʽ ʪʫʨʙʫʣʽʟʘʪʦʨʘʤʠ ʧʦʚʽʪʨʷʥʦʛʦ 

ʧʦʪʦʢʫ (ʨʠʩʫʥʦʢ 2), ʧʣʦʱʘ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʷʢʠʭ ʚ 10 - 25 ʨʘʟʽʚ ʙʽʣʴʰʝ 

ʧʣʦʱʽ ʾʭ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ. 

ʊʨʫʙʠ ʜʣʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʘʧʘʨʘʪʽʚ ʧʦʚʽʪʨʷʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʤʘʶʪʴ ʟʦʚʥʽʰʥʻ ʨʝʙʨʘ ʜʚʦʭ ʪʠʧʽʚ ʚʠʢʦʥʘʥʥʷ: ʙʽʤʝʪʘʣʽʯʥʘ 

ʪʨʫʙʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʥʫʪʨʽʰʥʴʦʾ ʛʣʘʜʢʦʶ (ʩʪʘʣʝʚʠʡ ʘʙʦ ʣʘʪʫʥʥʦʾ) ʽ 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʍ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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ʟʦʚʥʽʰʥʴʦʾ (ʘʣʶʤʽʥʽʻʚʦʾ) ʟ ʥʘʢʘʪʘʥʠʤʠ ʛʚʠʥʪʦʚʠʤ ʨʝʙʨʦʤ ʚʠʢʦʥʘʥʥʷ ɹ; 

ʤʦʥʦʤʝʪʘʣʽʯʥʘ (ʘʣʶʤʽʥʽʻʚʘ) ʪʨʫʙʘ ʟ ʪʦʨʦʚʘʥʠʤ ʛʚʠʥʪʦʚʠʤ (ʩʧʽʨʘʣʴʥʠʤ) 

ʨʝʙʨʦʤ ʚʠʢʦʥʘʥʥʷ ʄ.  

    

ʘ ʙ ʚ ʛ 

    
ʜ ʝ ʞ ʟ 

ʈʠʩʫʥʦʢ 2 ï ɺʠʜʠ ʪʨʫʙ 

ʘ - ʪʨʫʙʠ ʟ ʥʘʢʘʪʘʥʠʤʠ ʨʝʙʨʘʤʠ; ʙ - ʟ ʚʘʣʴʮʴʦʚʘʥʠʤʠ ʨʝʙʨʘʤʠ; ʚ - L-

ʦʙʛʦʨʪʢʘ; ʛ - ʧʦʜʚʽʡʥʘ ʩʪʫʧʽʥʯʘʩʪʘ L-ʦʙʛʦʨʪʢʘ; ʜ - ʪʨʫʙʠ ʟ ʪʦʨʦʚʘʥʠʤ 

ʨʝʙʨʘʤʠ ʟ ʨʦʟʨʽʟʥʠʤʠ ʨʝʙʨʘʤʠ; ʝ - ʟ ʥʘʢʘʪʘʥʠʤʠ ʨʝʙʨʘʤʠ ʟ ʨʦʟʨʽʟʥʠʤʠ 

ʨʝʙʨʘʤʠ ʬʦʨʤʠ çʥʘʧʽʚʽʥʪʝʛʨʘʣè; ʞ - ʟ ʪʦʨʦʚʘʥʠʤ ʨʝʙʨʘʤʠ ʟ ʨʦʟʨʽʟʥʠʤʠ 

ʨʝʙʨʘʤʠ ʟʠʛʟʘʛʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ; ʟ - ʟ ʥʘʢʘʪʘʥʠʤʠ ʨʝʙʨʘʤʠ ʟ ʨʦʟʨʽʟʥʠʤʠ 

ʨʝʙʨʘʤʠ ʬʦʨʤʠ çʽʥʪʝʛʨʘʣè 

 

ɼʨʫʛʠʤ ʥʝʦʙʭʽʜʥʠʤ ʝʣʝʤʝʥʪʦʤ ʙʫʜʴ-ʷʢʦʛʦ ʪʠʧʫ ɸɺʆ ʻ ʚʝʥʪʠʣʷʪʦʨ, 

ʷʢʠʡ, ʦʙʝʨʪʘʶʯʠʩʴ ʚ ʧʦʨʦʞʥʠʥʽ ʢʦʣʝʢʪʦʨʘ, ʥʘʛʥʽʪʘʻ ʧʦʚʽʪʨʷ ʯʝʨʝʟ 

ʄʽʞʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ ʩʝʢʮʽʡ. ɿʥʘʯʥʽ ʚʠʪʨʘʪʠ ʧʦʚʽʪʨʷ ʚ ʘʧʘʨʘʪʘʭ ʧʦʚʽʪʨʷʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʦʤʫ ʩʪʘʪʠʯʥʦʤʫ ʥʘʧʦʨʽ (100 - 400 ʇʘ) 

ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʦʩʴʦʚʠʤʠ ʚʝʥʪʠʣʷʪʦʨʘʤʠ ʟ ʯʠʩʣʦʤ ʣʦʧʘʪʝʡ 4, 8 ʽ ʜʽʘʤʝʪʨʦʤ 

0,8 - 6,0 ʤ. ʂʦʣʝʢʪʦʨ ʟ'ʻʜʥʫʻʪʴʩʷ ʟ ʪʝʧʣʦʦʙʤʽʥʥʠʤʠ ʩʝʢʮʽʷʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʠʬʫʟʦʨʘ, ʬʦʨʤʘ ʷʢʦʛʦ ʩʧʨʠʷʻ ʚʠʨʽʚʥʶʚʘʥʥʶ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʧʦ ʧʝʨʝʪʠʥʫ 

ʪʝʧʣʦʦʙʤʽʥʥʦʾ ʩʝʢʮʽʾ. ɼʠʬʫʟʦʨ ʽ ʢʦʣʝʢʪʦʨ ʚʝʥʪʠʣʷʪʦʨʘ ʢʨʽʧʣʷʪʴʩʷ ʜʦ ʨʘʤʠ, 

ʥʘ ʷʢʽʡ ʚʩʪʘʥʦʚʣʝʥʽ ʪʝʧʣʦʦʙʤʽʥʥʽ ʩʝʢʮʽʾ.  

ɺ ʜʘʥʦʤʫ ʘʧʘʨʘʪʽ ʧʦʚʽʪʨʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠʡʤʘʻʤʦ ʦʨʝʙʨʝʥʽ 

ʪʨʫʙʠ,ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦ ʚʝʨʰʠʥʘʭ ʧʨʘʚʠʣʴʥʠʭ ʪʨʠʢʫʪʥʠʢʽʚ. ʆʨʝʙʨʝʥʥʷ 

ʪʨʫʙ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ, ʘ ʚʠʙʨʘʥʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʨʫʙ  ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʪʴ ʧʣʦʱʫ ʪʝʧʣʦʦʙʤʽʥʫ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ:  

1.ʃʘʱʠʥʩʢʠʡ ɸ.ɸ. ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʩʚʘʨʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ: 

ʩʧʨʘʚʦʯʥʠʢ/ ɸ.ɸ. ʃʘʱʠʥʩʢʠʡ, 1981. ï 382ʩ.;  

2.ʂʨʶʢʦʚ ʅ.ʇ. ɸʧʧʘʨʘʪʳ ʚʦʟʜʫʰʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ / ʅ.ʇ. ʂʨʶʢʦʚ,  

1983. ï 168ʩ. ;  

3.ʊʠʤʦʥʠʥ ɸ.ʉ. ʆʩʥʦʚʳ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʘ ʭʠʤʠʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉʧʨʘʚʦʯʥʠʢ. ʊʦʤ 2 / 

ɸ.ʉ. ʊʠʤʦʥʠʥ ,2002.- 1017ʩ. 
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ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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ʋɼʂ 620.92; 62-169; 

ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʊɽʇʃʆʅɸʉʆʉʅʆɰ 

ʉʋʐʀʃʔʅʆɰ ʋʉʊɸʅʆɺʂʀ 

ʩʪʫʜʝʥʪ ɺʦʨʦʥʮʦʚ ʄ.ɭ.,  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè  

ʢ.ʪ.ʥ., ʩ.ʥ.ʩ. ʏʘʣʘʻʚ ɼ.ʄ. 

ɯʥʩʪʠʪʫʪ ʪʝʭʥʽʯʥʦʾ ʪʝʧʣʦʬʽʟʠʢʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ 

 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʩʧʦʩʦʙʦʤ ʩʫʰʢʠ ʪʝʨʤʦʣʘʙʽʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ 

ʩʫʰʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʚʝʢʪʠʚʥʠʭ ʩʫʰʠʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ. ʂʦʥʚʝʢʪʠʚʥʘ 

ʩʫʰʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʦʙʜʫʚʘʥʥʷ ʚʠʩʫʰʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʦʪʦʢʦʤ 

ʛʘʨʷʯʦʛʦ ʧʦʚʽʪʨʷ ʟ ʧʦʜʘʣʴʰʠʤ ʚʠʢʠʜʦʤ ʟʚʦʣʦʞʝʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʘʪʤʦʩʬʝʨʫ. 

ʆʩʥʦʚʥʠʤ ʩʧʦʩʦʙʦʤ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʚʠʜʘʣʝʥʥʷ ʚʦʣʦʛʠ ʧʨʠ 

ʢʦʥʚʝʢʪʠʚʥʽʡ ʩʫʰʮʽ ʻ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʝʧʣʦʥʦʩʽʷ ʽ ʚʠʩʫʰʫʚʘʥʦʛʦ 

ʧʨʦʜʫʢʪʫ. ʆʜʥʘʢ, ʧʨʠ ʩʫʰʮʽ ʪʝʨʤʦʣʘʙʽʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʣʠʚʽʩʪʴ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʣʽʤʽʪʫʻʪʴʩʷ ʫʤʦʚʦʶ ʟʙʝʨʝʞʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʫ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʪʝʨʤʦʣʘʙʽʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʩʫʰʘʪʴ ʧʨʠ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, 

ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 40 ï 50 
0
ʉ. 

ʅʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʘ ʢʦʥʚʝʢʪʠʚʥʘ ʩʫʰʢʘ ʻ ʪʨʠʚʘʣʠʤ ʽ ʝʥʝʨʛʦʻʤʥʠʤ 

ʧʨʦʮʝʩʦʤ. ɺʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʚʠʜʘʣʝʥʥʷ ʚʦʣʦʛʠ ʧʨʠ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʽʡ 

ʩʫʰʮʽ ʜʦʩʷʛʘʶʪʴ 6000 ʢɼʞ / ʢʛ, ʪʦʤʫ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʟʥʠʞʝʥʥʷ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʦʩʫ ʧʨʠ ʩʫʰʽʥʥʽ 

ʪʝʨʤʦʣʘʙʽʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʘʢʪʫʘʣʴʥʦʶ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʶ ʟʘʜʘʯʝʶ. 

ʆʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ 

ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʩʫʰʽʥʥʷ ʪʝʨʤʦʣʘʙʽʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʝʧʣʦʚʠʭ ʥʘʩʦʩʽʚ. ʇʨʠ ʪʝʧʣʦʥʘʩʦʩʥʽʡ ʩʫʰʮʽ ʚʦʣʦʛʘ, ʱʦ ʚʠʜʘʣʷʻʪʴʩʷ ʟ 

ʧʨʦʜʫʢʪʫ ʥʝ ʚʠʥʦʩʠʪʴʩʷ ʩʫʰʠʣʴʥʠʤ ʘʛʝʥʪʦʤ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʘ 

ʢʦʥʜʝʥʩʫʻʪʴʩʷ ʥʘ ʭʦʣʦʜʥʽʡ ʧʦʚʝʨʭʥʽ ʚʠʧʘʨʥʠʢʘ ʽ ʚʠʜʘʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʨʽʜʠʥʠ. ʉʧʨʠʡʥʷʪʘ ʚʠʧʘʨʥʠʢʦʤ ʪʝʧʣʦʪʘ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʙʽʣʴʰ 

ʚʠʩʦʢʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʽʚʥʽ ʧʦʚʝʨʪʘʶʪʴʩʷ ʚ ʧʨʦʮʝʩ ʩʫʰʢʠ, ʱʦ ʟʥʘʯʥʦ 

ʟʥʠʞʫʻ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʩʫʰʢʫ. ʇʨʠʤʫʩʦʚʘ ʦʩʫʰʢʘ ʩʫʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ 

ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʦʪʝʥʮʽʘʣʫ ʩʫʰʢʠ ʽ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʮʝʩ ʟ 

ʜʦʩʪʘʪʥʴʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʧʨʠ ʥʝʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

ʇʨʠ ʩʫʰʽʥʥʽ ʪʝʨʤʦʣʘʙʽʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʭʘʨʯʦʚʦʛʦ ʽ ʤʝʜʠʯʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʚʘʞʣʠʚʠʤ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʝʨʠʣʴʥʦʩʪʽ ʧʨʦʮʝʩʫ ʟʥʝʚʦʜʥʝʥʥʷ. 

ʎʝ ʟʘʚʜʘʥʥʷ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʫ 

ʮʠʨʢʫʣʷʮʽʾ ʩʫʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ ʟ ʚʽʜʚʝʜʝʥʥʷʤ ʚʦʣʦʛʠ ʟ ʦʙ'ʻʤʫ ʩʫʰʠʣʴʥʦʾ 

ʢʘʤʝʨʠ ʫ ʚʠʛʣʷʜʽ ʢʦʥʜʝʥʩʘʪʫ. ʆʨʛʘʥʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʟʥʝʚʦʜʥʝʥʥʷ ʚ 

ʟʘʤʢʥʫʪʦʤʫ ʮʠʨʢʫʣʷʮʽʡʥʦʤʫ ʢʦʥʪʫʨʽ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ 

ʩʫʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʝ ʪʽʣʴʢʠ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʘ ʡ ʽʥʝʨʪʥʝ ʛʘʟʦʧʦʜʽʙʥʝ 

ʩʝʨʝʜʦʚʠʱʝ (ʘʟʦʪ, ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ ʪʘ ʽʥ.) 
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ʉʢʣʘʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʪʝʧʣʦʥʘʩʦʩʥʠʭ ʘʛʨʝʛʘʪʽʚ ʚ 

ʩʫʰʘʨʢʘʭ ʽʟ ʟʘʤʢʥʫʪʠʤ ʮʠʨʢʫʣʷʮʽʡʥʠʤ ʢʦʥʪʫʨʦʤ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ 

ʧʨʦʮʝʩʽ ʾʭ ʨʦʙʦʪʠ ʚ ʢʦʥʜʝʥʩʘʪʦʨʽ ʪʝʧʣʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ ʚʠʜʽʣʷʻʪʴʩʷ 

ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʥʽʞ ʧʽʜʚʦʜʠʪʴʩʷ ʜʦ ʚʠʧʘʨʥʠʢʘ. ʎʝ ʚʠʢʣʠʢʘʻ 

ʧʦʩʪʫʧʦʚʝ ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʩʫʰʠʣʴʥʽʡ ʢʘʤʝʨʽ ʚ ʧʨʦʮʝʩʽ ʩʫʰʢʠ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʮʝʩʫ ʩʫʰʢʠ ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʦʜʘʪʢʦʚʠʡ ʢʦʥʜʝʥʩʘʪʦʨ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʦʟʘ ʩʫʰʠʣʴʥʦʾ 

ʢʘʤʝʨʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʥʘʜʣʠʰʢʦʚʝ ʪʝʧʣʦ ʢʦʥʜʝʥʩʘʮʽʾ ʚʽʜʚʦʜʠʪʴʩʷ ʚ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ɺʥʘʩʣʽʜʦʢ ʥʝʧʦʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʚʦʾ 

ʝʥʝʨʛʽʾ ʪʘʢʘ ʩʫʰʘʨʢʘ ʤʘʻ ʥʝʚʠʩʦʢʽ ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ. 

ʅʘʤʠ ʨʦʟʨʦʙʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʪʝʧʣʦʥʘʩʦʩʥʦʾ ʩʫʰʠʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ, 

ʷʢʘ ʜʦʟʚʦʣʷʻ ʧʦʚʥʽʩʪʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʧʣʦʪʫ ʢʦʥʜʝʥʩʘʮʽʾ, ʟʙʝʨʽʛʘʶʯʠ 

ʧʨʠ ʮʴʦʤʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʠ ʩʫʰʢʠ. 

ʋ ʜʘʥʽʡ ʩʫʰʘʨʮʽ ʥʘʜʣʠʰʢʦʚʘ ʪʝʧʣʦʪʘ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʢʦʥʜʝʥʩʘʪʦʨʽ, 

ʘʢʫʤʫʣʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʨʽʘʣʫ ʟ ʬʘʟʦʚʠʤ ʧʝʨʝʭʦʜʦʤ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʢʽʥʮʝʚʦʤʫ ʝʪʘʧʽ ʧʨʦʮʝʩʫ ʩʫʰʢʠ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʟ 

ʧʨʦʜʫʢʪʫ ʟʘʣʠʰʢʦʚʦʾ ʧʦʚ'ʷʟʘʥʦʾ ʚʦʣʦʛʠ. ʎʝ ʩʧʨʠʷʻ ʰʚʠʜʢʦʤʫ 

ʜʦʩʫʰʫʚʘʥʥʶ ʧʨʦʜʫʢʪʫ, ʪʦʤʫ ʱʦ ʧʨʠ ʚʠʜʘʣʝʥʥʽ ʟʚ'ʷʟʘʥʦʾ ʚʦʣʦʛʠ 

ʚʦʣʦʛʦʚʤʽʩʪ ʪʝʧʣʦʥʦʩʽʷ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʪʘ 

ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʻ ʢʦʥʜʫʢʪʠʚʥʝ ʧʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ ʜʦ ʚʠʩʫʰʫʚʘʥʦʛʦ 

ʧʨʦʜʫʢʪʫ. 

ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʮʝʩʫ ʩʫʰʢʠ ʟʘʟʥʘʯʝʥʠʤ ʯʠʥʦʤ ʥʘʤʠ ʨʦʟʨʦʙʣʝʥʠʡ 

ʩʧʝʮʽʘʣʴʥʠʡ ʩʫʰʠʣʴʥʠʡ ʧʽʜʜʦʥ, ʱʦ ʤʽʩʪʠʪʴ ʢʘʤʝʨʫ ʟ ʪʝʨʤʦʘʢʢʫʤʫʣʶʶʯʠʤ 

ʤʘʪʝʨʽʘʣʦʤ (ʊɸʄ). ʂʘʤʝʨʘ ʟ ʊɸʄ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪʝʧʣʦʚʦʤʫ ʢʦʥʪʘʢʪʽ ʟ 

ʧʣʦʱʠʥʦʶ ʧʽʜʜʦʥʘ, ʥʘ ʷʢʽʡ ʨʦʟʢʣʘʜʝʥʠʡ ʚʠʩʫʰʫʚʘʥʠʡ ʧʨʦʜʫʢʪ. ɼʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʦʮʝʩʫ ʩʫʰʢʠ, ʢʽʣʴʢʽʩʪʴ ʊɸʄ ʚ 

ʢʘʤʝʨʘʭ ʨʦʟʨʘʭʦʚʫʚʘʣʦʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʥʘʜʣʠʰʢʦʚʘ ʪʝʧʣʦʚʘ ʝʥʝʨʛʽʷ 

ʧʦʚʥʽʩʪʶ ʧʦʛʣʠʥʘʣʘʩʷ ʜʘʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. 

ɺ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʩʫʰʘʨʢʠ ʦʜʥʦʯʘʩʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʩʫʰʢʠ 

ʧʨʦʜʫʢʪʫ ʽ ʥʘʢʦʧʠʯʝʥʥʷ ʪʝʧʣʘ ʚ ʊɸʄ. ʅʘ ʢʽʥʮʝʚʽʡ ʩʪʘʜʽʾ ʩʫʰʢʠ 

ʪʝʧʣʦʥʘʩʦʩʥʠʡ ʘʛʨʝʛʘʪ ʚʠʤʠʢʘʻʪʴʩʷ ʽ ʚʠʜʘʣʝʥʥʷ ʚʦʣʦʛʠ ʟ ʤʘʪʝʨʽʘʣʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʪʝʧʣʘ, ʥʘʢʦʧʠʯʝʥʦʛʦ ʫ ʮʴʦʤʫ ʤʘʪʝʨʽʘʣʽ. ʇʨʠ 

ʮʴʦʤʫ ʜʝʩʦʨʙʦʚʘʥʘ ʟ ʧʨʦʜʫʢʪʫ ʚʦʣʦʛʘ ʚʠʢʠʜʘʻʪʴʩʷ ʚ ʧʘʨʦʧʦʜʽʙʥʦʤʫ 

ʚʠʛʣʷʜʽ ʚ ʘʪʤʦʩʬʝʨʫ. 

ʇʨʦʧʦʥʦʚʘʥʘ ʩʭʝʤʘ ʨʦʙʦʪʠ ʪʝʧʣʦʥʘʩʦʩʥʦʾ ʩʫʰʘʨʢʠ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʝʩʴ ʥʘʷʚʥʠʡ ʪʝʧʣʦʚʠʡ ʧʦʪʝʥʮʽʘʣ ʽ ʟʥʠʟʠʪʠ ʚʝʣʠʯʠʥʫ 

ʧʠʪʦʤʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪ ʥʘ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʮʝʩʫ ʩʫʰʢʠ. 
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ʄʆɼɽʈʅɯɿɸʎɯʗ ʊɽʇʃʆʆɹʄɯʅʅʀʂɸ ʇɯɼɯɻʈɯɺʋ ɺʆɼʀ ɼʃʗ 

ʌɽʈʄɽʅʊɸʊʀɺʅʆɻʆ ʈʆɿʈɯɼɾɽʅʅʗ ʂʈʆʍʄɸʃʋ 

ʩʪʫʜʝʥʪ ɻʦʥʯʘʨʦʚʘ ɯ. ʉ., ʢ.ʪ.ʥ., ʜʦʮ. ʐʚʝʜ ʄ.ʇ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ʉʝʨʝʜ ʩʫʯʘʩʥʠʭ ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ ʟʥʘʯʥʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ 

ʤʦʜʠʬʽʢʦʚʘʥʽ (ʨʦʟʨʽʜʞʝʥʽ) ʢʨʦʭʤʘʣʽ, ʷʢʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʠʨʦʜʥʠʤ 

ʢʨʦʭʤʘʣʝʤ ʧʨʦʷʚʣʷʶʪʴ ʚ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʘʭ ʥʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʎʽ ʢʨʦʭʤʘʣʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʭʘʨʯʦʚʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ ʰʚʠʜʢʦʛʦ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʘ ʧʨʠ ʢʦʥʩʝʨʚʫʚʘʥʥʽ [1]. 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʢʨʦʭʤʘʣʽʚ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʪʠʧʫ ʢʨʦʭʤʘʣʶ, ʡʦʛʦ ʢʽʣʴʢʦʩʪʽ ʚ ʧʨʦʜʫʢʪʽ ʚʽʜ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʘʢʪʦʨʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʢʨʦʭʤʘʣʽʚ ʚ ʷʢʦʩʪʽ ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ 

ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʟʤʽʥʶʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʧʨʦʜʫʢʪʽʚ, ʾʭʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʘʣʝ ʡ ʟʥʠʟʠʪʠ ʢʽʣʴʢʽʩʪʴ ʞʠʨʫ ʪʘ ʮʫʢʨʫ ʚ 

ʧʨʦʜʫʢʪʘʭ, ʧʽʜʚʠʱʠʪʠ ʚʤʽʩʪ ʚʫʛʣʝʚʦʜʽʚ. 

ɻʘʣʫʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ: ʤʦʜʠʬʽʢʦʚʘʥʽ ʢʨʦʭʤʘʣʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʭʘʨʯʦʚʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ ʰʚʠʜʢʦʛʦ ʧʨʠʛʦʪʫʚʘʥʥʷ, ʭʘʨʯʦʚʠʭ 

ʢʦʥʩʝʨʚʽʚ. ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʩʪʨʫʢʪʫʨʥʦ-

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʢʨʦʭʤʘʣʽʚ. 

ʄʦʜʠʬʽʢʦʚʘʥʽ ʢʨʦʭʤʘʣʽ ʧʽʜʚʠʱʫʶʪʴ ʛʽʜʨʦʬʽʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʩʪʘ, 

ʫʢʨʽʧʣʶʶʪʴ ʢʣʝʡʢʦʚʠʥʫ, ʽʥʪʝʥʩʠʬʽʢʫʶʪʴ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʽ ʧʨʦʮʝʩʠ.   

ʅʘʧʨʠʢʣʘʜ ʧʨʠ ʧʝʨʝʨʦʙʣʝʥʥʽ ʙʦʨʦʰʥʘ ʟ ʚʠʩʦʢʦʶ ʘʚʪʦʣʽʪʠʯʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ ʧʦʢʨʘʱʫʻʪʴʩʷ ʩʪʘʥ ʤ'ʷʢʫʰʢʠ ʭʣʽʙʘ, ʭʣʽʙ ʜʦʚʰʝ ʟʙʝʨʽʛʘʻ 

ʩʚʽʞʽʩʪʴ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʨʦʟʨʽʜʞʝʥʥʷ ʢʨʦʭʤʘʣʶ ʽʩʥʫʻ ʜʚʘ 

ʤʝʪʦʜʠ ʥʘʛʨʽʚʘʥʥʷ: ʛʦʩʪʨʦʶ ʧʘʨʦʶ ʪʘ ʛʣʫʭʦʶ.      
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ʋ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʩʭʝʤʽ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚʽʜʽʛʨʘʻ ʧʨʦʮʝʩ ʥʘʛʨʽʚʘʥʥʷ 

ʭʽʤʽʯʥʦ ʦʯʠʱʝʥʦʾ ʚʦʜʠ ʚʽʜ  ʜʦ  ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʠʯʝʥʦʾ ʚʦʜʷʥʦʾ 

ʧʘʨʠ, ʷʢʘ ʙʫʜʝ ʢʦʥʜʝʥʩʫʚʘʪʠʩʴ ʚ ʤʽʞ ʪʨʫʙʥʦʤʫ ʧʨʦʩʪʦʨʽ. ʂʦʝʬʽʮʽʻʥʪ 

ʪʝʧʣʦʚʽʜʜʘʯʽ ʚʽʜ ʧʘʨʠ ʜʦ ʩʪʽʥʢʠ ʚ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʙʽʣʴʰʠʡ ʥʽʞ ʚ ʪʨʫʙʥʦʤʫ 

ʧʨʦʩʪʦʨʽ. ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʥʝʦʙʭʽʜʥʦ 

ʧʽʜʚʠʱʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʟ ʙʦʢʫ ʚʦʜʠ. ʊʦʙʪʦ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ 

ʙʘʛʘʪʦʭʦʜʦʚʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ  ʚ ʢʨʠʰʢʠ ʘʧʘʨʘʪʫ 

ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʨʦʟôʻʜʥʫʶʯʽ ʧʝʨʝʛʦʨʦʜʢʠ. 

ɿ ʤʝʪʦʶ ʥʘʜʽʡʥʦʩʪʽ ʫʱʽʣʴʥʝʥʥʷ ʧʨʦʚʝʜʝʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʢʨʠʰʦʢ 

ʘʧʘʨʘʪʫ, ʚ ʦʩʥʦʚʫ ʷʢʦʾ ʧʦʢʣʘʜʝʥʦ ʟʤʽʥʫ  U-ʧʦʜʽʙʥʦʛʦ ʧʨʦʬʽʣʶ, ʷʢʠʡ 

ʚʠʢʦʥʘʥʠʡ ʟ ʚʽʜʛʠʥʦʤ ʥʘ   ʪʘ ʤʘʻ ʟʘʦʢʨʫʛʣʝʥʽ ʚʽʜʛʠʥʠ ʥʘ 

ʢʽʥʮʷʭ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ:  

1.  ʂʦʩʪʝʥʢʦ ɺ.ɻ., ʆʚʯʠʥʥʠʢʦʚ ɸ.ɽ., ɻʦʨʙʘʪʦʚ ɺ.ʄ. ʇʨʦʠʟʚʦʜʩʪʚʦ 

ʢʨʘʭʤʘʣʘ. ï 2-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʀ ʜʦʧ. ï ʄ.: ʃʝʛʢʘʷ ʠ 

ʧʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 1983. ï 200 ʩ. 
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ʋɼʂ 66.047 

ʊɽʇʃʆʆɹʄɯʅʅʀʂ ɼʃʗ ʆʍʆʃʆɼɾɽʅʅʗ 

ɹɯʆɻɸɿʋɻɸɿʆɺʀʄ ʂʆʅɼɽʅʉɸʊʆʄ ʊɽʍʅʆʃʆɻɯʏʅʆɰ ʉʍɽʄʀ 

ʈʆʎɽʉʋ ʆʏʀʉʊʂʀ ɹɯʆɻɸɿʋ 

ʩʪʫʜʝʥʪ ɻʘʡʜʘʡ ʉ. ʉ., ʢʝʨʽʚʥʠʢ ʘʩʠʩʪʝʥʪ ʄʠʭʘʣʴʯʫʢ ʆ. ɼ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʦʩʥʦʚʥʽ ʩʧʦʩʦʙʠ ʦʯʠʩʪʢʠ ʙʽʦʛʘʟʫ, ʘ ʩʘʤʝ ʽʥʝʨʮʽʡʥʠʡ 

ʪʘ ʛʨʘʚʽʪʘʮʽʡʥʠʡ. ʆʯʠʩʪʢʘ ʙʽʦʛʘʟʫ ʽʥʝʨʮʽʡʥʠʤ ʩʧʦʩʦʙʦʤ ʻ ʜʦʩʠʪʴ 

ʧʦʰʠʨʝʥʠʤ ʧʨʦʮʝʩʦʤ, ʧʝʨʝʚʘʛʘʤʠ ʷʢʦʛʦ ʻ ʤʝʥʰʽ ʝʥʝʨʛʦʟʘʪʨʘʪʠ, ʧʨʦʩʪʦʪʘ 

ʧʨʦʮʝʩʫ ʪʘ ʘʧʘʨʘʪʽʚ, ʚʠʢʦʨʠʩʪʘʥʠʭ ʫ ʥʴʦʤʫ. ɼʦ ʩʢʣʘʜʫ ʙʽʦʛʘʟʫ ʚʭʦʜʠʪʴ 70% 

ʤʝʪʘʥʫ, 29% ʚʫʛʣʝʢʠʩʣʦʪʠ ʪʘ ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʤʽʰʦʢ. ʇʽʩʣʷ ʦʯʠʱʝʥʥʷ 

ʙʽʦʛʘʟʫ ʚʽʜ ʚʫʛʣʝʢʠʩʣʦʪʠ ʚʠʭʦʜʠʪʴ ʙʽʦʤʝʪʘʥ. ɹʽʦʤʝʪʘʥ ï ʧʦʚʥʠʡ ʘʥʘʣʦʛ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʚʤʽʩʪʽ ʤʝʪʘʥʫ ʪʘ ʧʦʭʦʜʞʝʥʥʽ. 

ʊʘʢ ʷʢ ʦʯʠʩʪʢʘ ʙʽʦʛʘʟʫ ʥʘʣʝʞʠʪʴ ʜʦ ʥʘʡʙʽʣʴʰ ʜʠʥʘʤʽʯʥʦ 

ʧʨʦʛʨʝʩʫʶʯʠʭ ʛʘʣʫʟʝʡ ʧʘʣʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʪʦ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ ʻ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʰʣʷʭʦʤ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʨʝʞʠʤʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʧʘʨʘʪʽʚ, ʘ ʩʘʤʝ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ 

ʝʢʦʥʦʤʽʯʥʽʩʪʶ ʧʨʦʮʝʩʫ. ʂʦʞʫʭʦʪʨʫʙʥʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ ʥʝ ʻ ʦʩʥʦʚʥʠʤ 

ʘʧʘʨʘʪʦʤ, ʘʣʝ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ. ʉʘʤʝ ʫ ʥʴʦʤʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʭʦʣʦʜʞʝʥʥʷ ʛʘʟʫ ʪʘ ʥʘʛʨʽʚ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫ, ʷʢʽ ʧʦʪʨʽʙʥʽ 

ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʮʝʩʫ. ʆʪʞʝ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʩʽʻʾ ʩʭʝʤʠ ʚʠʟʥʘʯʘʪʠʤʝʪʴʩʷ 

ʷʢʽʩʪʶ ʧʝʨʝʨʦʙʢʠ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʪʦʤʫ ʜʦʮʽʣʴʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ, ʙʦ ʩʘʤʝ ʚʽʥ ʣʽʤʽʪʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʩʽʻʾ ʩʭʝʤʠ, ʥʘʩʣʽʜʢʦʤ 

ʯʦʛʦ ʙʫʜʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʫ. 

ʄʝʪʦʶ ʜʘʥʦʾ  ʨʦʙʦʪʠ ʻ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʷ 

ʢʦʞʫʭʦʪʨʫʙʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʙʽʦʛʘʟʫ. ʅʘ ʦʩʥʦʚʽ 

ʚʽʜʦʤʦʛʦ ʢʦʞʫʭʦʪʨʫʙʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ, ʱʦ ʤʽʩʪʠʪʴ ʢʦʞʫʭ, ʜʚʽ ʢʨʠʰʢʠ, 

ʰʪʫʮʝʨʠ, ʘ ʪʘʢʦʞ ʜʚʽ ʪʨʫʙʥʽ ʨʝʰʽʪʢʠ ʽʟ ʟʘʢʨʽʧʣʝʥʠʤʠ ʚ ʥʠʭ 

ʪʝʧʣʦʦʙʤʽʥʥʠʤʠ ʪʨʫʙʘʤʠ [2]. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʢʦʞʫʭʦʪʨʫʙʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ, ʚ ʷʢʦʤʫ ʥʦʚʝ ʚʠʢʦʥʘʥʥʷ ʡʦʛʦ 

ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʪʨʫʙ ʟʘʙʝʟʧʝʯʫʻ ʪʫʨʙʫʣʽʟʘʮʽʶ ʧʦʪʦʢʫ, ʷʢʘ ʩʧʨʠʷʻ 

ʟʙʽʣʴʰʝʥʥʶ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʚʽʜʜʘʯʽ, ʘ ʦʪʞʝ ʽ ʪʝʧʣʦʧʝʨʝʜʘʯʽ, ʧʽʜʚʠʱʫʻ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʛʨʽʚʫ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʡ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ. ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʢʦʞʫʭʦʪʨʫʙʥʦʤʫ 
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ʪʝʧʣʦʦʙʤʽʥʥʠʢʫ, ʥʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʢʦʞʥʦʾ ʪʝʧʣʦʦʙʤʽʥʥʦʾ ʪʨʫʙʠ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʦʟʜʦʚʞʥʽ ʢʘʥʘʚʢʠ ʧʦ ʚʩʽʡ ʾʾ ʜʦʚʞʠʥʽ. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʧʨʠʚʝʜʝʥʦ ʧʦʟʜʦʚʞʥʽʡ ʨʦʟʨʽʟ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʪʘ 

ʩʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʪʝʧʣʦʦʙʤʽʥʥʦʾ ʪʨʫʙʠ ʽʟ 

ʤʦʞʣʠʚʠʤ ʚʘʨʽʘʥʪʦʤ ʚʠʢʦʥʘʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʪʨʫʙʦʢ. 

 
1- ʢʦʞʫʭ; 2,3 ï ʢʨʠʰʢʠ; 4,7 ï ʧʘʪʨʫʙʢʠ;8,9 ï ʪʨʫʙʥʽ ʨʝʰʽʪʢʠ; 10 ï 

ʪʝʧʣʦʦʙʤʽʥʥʽ ʪʨʫʙʠ 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʢʦʞʫʭʦʪʨʫʙʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ 

 

ʋ ʭʦʜʽ ʨʦʙʦʪʠ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʜʝʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ ʘʧʘʨʘʪʘ ʽ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʧʽʜʙʠʨʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʘ 

ʢʦʥʩʪʨʫʢʮʽʷ ʢʦʞʫʭʦʪʨʫʙʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ. ʋ ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʫʪʴ 

ʧʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʷʢʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ, 

ʨʦʟʨʦʙʣʝʥʽ ʩʢʣʘʜʘʣʴʥʽ ʢʨʝʩʣʝʥʥʷ ʘʧʘʨʘʪʘ ʪʘ ʦʩʥʦʚʥʠʭ ʡʦʛʦ ʚʫʟʣʽʚ, 

ʨʦʟʨʘʭʫʥʢʠ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ ʚʽʜ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʘ ʨʦʟʨʘʭʫʥʢʠ ʧʦ ʪʝʭʥʽʮʽ 

ʙʝʟʧʝʢʠ. 
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      ʋɼʂ 663.5 

ʈɽʂʊʀʌɯʂɸʎɯʁʅɸ ʂʆʃʆʅɸ ɼʃʗ ʈʆɿɼɯʃɽʅʅʗ ʉʋʄɯʐɯ  

ɽʊʀʃʆɺʀʁ ʉʇʀʈʊ-ɺʆɼɸ 

ʢ.ʪ.ʥ. ʉʝʨʝʙʨʷʥʩʴʢʠʡ ɼ.ʆ., ʩʪʫʜʝʥʪ ʇʝʪʨʠʢ ʃ. ʉ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ʈʝʢʪʠʬʽʢʘʮʽʷ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʚ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʡ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ ʨʽʜʢʠʭ ʩʫʤʽʰʝʡ ʥʘ ʧʨʘʢʪʠʯʥʦ 

ʯʠʩʪʽ ʢʦʤʧʦʥʝʥʪʠ ʘʙʦ ʬʨʘʢʮʽʾ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʢʠʧʽʥʥʷ. 

ʋ ʭ̔ʤʽʯʥʽʡ ʽ ʥʘʬʪʦʧʝʨʝʨʦʙʥʽʡ ʪʝʭʥʦʣʦʛʽʷʭ ʮʝʡ ʧʨʦʮʝʩ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʟʨʽʜʞʝʥʠʭ ʛʘʟʦʚʠʭ ʩʫʤʽʰʝʡ ʽ ʧʦʚʽʪʨʷ, ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʩʧʠʨʪʽʚ, ʢʨʝʤʥʽʡʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʢʘʧʨʦʣʘʢʪʘʤʫ, 

ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜʫ  ʪʦʱʦ. ʆʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʨʝʢʪʠʬʽʢʘʮʽʡʥʦʾ ʫʩʪʘʥʦʚʢʠ ʻ 

ʢʦʣʦʥʘ. 

ɽʪʘʥʦʣ (ʝʪʠʣʦʚʠʡ ʩʧʠʨʪ) ï ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ, ʷʢʘ ʤʘʻ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʧʦʙʫʪʽ ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʚʣʘʩʪʠʚʦʩʪʷʤ. ɺʦʥʘ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʨʦʟʯʠʥʥʠʢ, ʧʘʣʴʥʝ, ʩʠʨʦʚʠʥʘ ʜʣʷ ʙʘʛʘʪʴʦʭ 

ʭʽʤʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʊʘʢʦʞ ʚʦʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʷʢ ʩʠʨʦʚʠʥʘ, ʘʙʦ 

ʢʦʤʧʦʥʝʥʪ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʙʘʨʚʥʠʢʽʚ, ʰʪʫʯʥʦʛʦ ʢʘʫʯʫʢʫ, ʘʮʝʪʘʣʴʜʝʛʽʜʽʚ ʪʘ ʽʥʰʠʭ ʦʨʛʘʥʽʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʘʥʪʠʬʨʠʟʽʚ, ʨʦʟʯʠʥʥʠʢʽʚ, ʘ ʪʘʢʦʞ, ʷʢ 

ʚʠʭʽʜʥʠʡ ʧʨʦʜʫʢʪ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ ʪʘ ʨʽʟʥʠʭ ʩʠʥʪʝʟʽʚ.  

ʊʦʤʫ ʨʦʟʨʦʙʢʘ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʮʴʦʛʦ ʚʫʛʣʝʚʦʜʥʶ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ, ʻ ʘʢʪʫʘʣʴʥʦʁ  ʽ ʚʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ. 

ɺ ʭʽʤʽʯʥʽʡ, ʥʘʬʪʦʧʝʨʝʨʦʙʥʽʡ, ʛʘʟʦʚʽʡ, ʭʘʨʯʦʚʽʡ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʷʭ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ  ʥʘʩʘʜʢʦʚʽ ʡ ʪʘʨʽʣʯʘʩʪʽ 

ʢʦʣʦʥʠ, ʷʢʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʙʽʣʴʰʽʩʪʴ ʚʠʤʦʛ ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʘʧʘʨʘʪʫʨʠ. 

ʊʘʢ, ʚʦʥʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ɼʦʩʪʘʪʥʶ 

ʥʘʜʽʡʥʽʩʪʴ ʽ ʛʥʫʯʢʽʩʪʴ ʚ ʨʦʙʦʪʽ, ʥʠʟʴʢʽ ʤʘʪʝʨʽʘʣʦʤʽʩʪʢʽʩʪʴ, ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʪʘ 
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ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʧʨʘʪʠ, ʧʨʦʩʪʫ ʪʝʭʥʦʣʦʛʽʯʥʫ ʢʦʥʩʪʨʫʢʮʽʶ. ʆʩʪʘʥʥʽ ʚʠʤʦʛʠ 

ʚʠʟʥʘʯʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʢʘʧʽʪʘʣʴʥʽ ʚʠʪʨʘʪʠ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʫʶʪʴ ʣʝʛʢʽʩʪʴ ʽ 

ʟʨʫʯʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʣʦʥʠ, ʾʾ ʤʦʥʪʘʞʫ, ʜʝʤʦʥʪʘʞʫ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɼʣʷ ʨʦʟʜʽʣʝʥʥʷ ʩʫʤʽʰʽ çʝʪʘʥʦʣ-ʚʦʜʘè ʜʦʮʽʣʴʥʦ ʚʠʙʨʘʪʠ ʪʘʨʽʣʯʘʩʪʫ 

ʨʝʢʪʠʬʽʢʘʮʽʡʥʫ ʢʦʣʦʥʫ, ʦʩʢʽʣʴʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʢʠʧʽʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ 30...150 Áʉ. ɺ ʜʘʥʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ 

ʥʘʡʢʨʘʱʝ ʨʦʟʜʽʣʝʥʥʷ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʩʘʤʝ ʫ ʪʘʨʽʣʯʘʩʪʠʭ ʢʦʣʦʥʘʭ, ʷʢʽ 

ʧʨʘʮʶʶʪʴ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ. ʆʩʢʽʣʴʢʠ ʩʫʤʽʰ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʜʽʣʠʪʠ ʻ ʭʽʤʽʯʥʦ ʘʢʪʠʚʥʦʶ ʦʙʠʨʘʻʤʦ ʢʝʨʘʤʽʯʥʫ ʥʘʩʘʜʢʫ ʫ ʚʠʛʣʷʜʽ ʢʽʣʝʮʴ 

ʈʘʰʠʛʘ. ʊʘʢ ʷʢ ʦʩʥʦʚʥʠʡ ʦʧʽʨ ʤʘʩʦ ʧʝʨʝʜʘʯʽ ʟʦʩʝʨʝʜʞʝʥʦ ʚ ʨʽʜʢʽʡ ʬʘʟʽ, 

ʟʘʩʪʦʩʦʚʫʻʤʦ ʥʘʩʘʜʢʠ ʟ ʛʦʩʪʨʠʤʠ ʢʨʦʤʢʘʤʠ, ʱʦ ʩʧʨʠʷʶʪʴ 

ʭʚʠʣʝʫʪʚʦʨʝʥʥʶ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʤʦʜʝʨʥʽʟʘʮʽʷ ʨʝʢʪʠʬʽʢʘʮʽʡʥʦʾ ʢʦʣʦʥʠ ʜʣʷ 

ʨʦʟʜʽʣʝʥʥʷ ʩʫʤʽʰʽ ʝʪʠʣʦʚʠʡ ʩʧʠʨʪ-ʚʦʜʘ: ʟʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʠʩʥʦʾ 

ʜʽʾ ʤʘʩʦʦʙʤʽʥʥʦʾ ʪʘʨʽʣʢʠ, ʰʣʷʭʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʾʾ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʟʘʪʨʘʪ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʣʦʥʠ, ʟʘʚʜʷʢʠ  ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʧʨʦʮʝʩʫ. 

 ʋ ʭʦʜʽ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʚ ʚʠʢʦʥʘʥʠʡ ʧʘʨʘʤʝʪʨʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ, ʘ 

ʩʘʤʝ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʚʠʩʦʪʫ ʢʦʣʦʥʠ H=7.77ʤ, ʜʽʘʤʝʪʨ D=1.8ʤ. ʪʘ ʢʽʣʴʢʽʩʪʴ 

ʪʘʨʽʣʦʢ N=23, ʘ ʪʘʢʦʞ ʨʦʟʨʘʭʫʥʢʠ ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʪʘ 

ʥʘʜʽʡʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ: ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ, ʪʝʧʣʦʚʠʡ, ʛʽʜʨʘʚʣʽʯʥʠʡ 

ʨʦʟʨʘʭʫʥʢʠ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʫʪʴ ʧʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʥʘ ʤʽʮʥʽʩʪʴ ʽ 

ʥʘʜʽʡʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʘʧʘʨʘʪʘ, ʨʦʟʨʦʙʣʝʥʽ ʩʢʣʘʜʘʣʴʥʽ 

ʢʨʝʩʣʝʥʥʷ ʘʧʘʨʘʪʘ ʪʘ ʡʦʛʦ ʦʩʥʦʚʥʠʭ ʚʫʟʣʽʚ. 
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ʈɽʂʊʀʌɯʂɸʎɯʁʅɸ ʂʆʃʆʅɸ ɼʃʗ ɺʀɼɯʃɽʅʅʗ ʈʆɿʏʀʅʅʀʂɸ 

ʊɽʍʅʆʃʆɻɯʏʅʆɰ ʉʍɽʄʀ ʆʏʀʉʊʂʀ ʄɸʉʊʀʃ ʌɽʅʆʃʆʄ 
ʢ.ʪ.ʥ., ʉʝʨʝʙʨʷʥʩʴʢʠʡ ɼ.ʆ.,ʩʪʫʜʝʥʪ ʈʫʜʝʥʢʦ ʆ.ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ʌʝʥʦʣ - ʙʝʟʙʘʨʚʥʽ ʛʦʣʯʘʩʪʽ ʢʨʠʩʪʘʣʠ. ʈʦʟʯʠʥʥʠʡ ʫ ʚʦʜʽ (6 ʛ ʥʘ 100 ʛ 

ʚʦʜʠ), ʚ ʨʦʟʯʠʥʘʭ ʣʫʛʽʚ, ʚ ʩʧʠʨʪʽ, ʚ ʙʝʥʟʦʣʽ, ʚ ʘʮʝʪʦʥʽ. 5% ʨʦʟʯʠʥ ʫ ʚʦʜʽ - 

ʘʥʪʠʩʝʧʪʠʢ, ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʤʝʜʠʮʠʥʽ. 

ʊʘʢ ʷʢ ʦʯʠʩʪʢʠ ʤʘʩʪʠʣ ʬʝʥʦʣʦʤ ʥʘʣʝʞʠʪʴ ʜʦ ʥʘʡʙʽʣʴʰ ʜʠʥʘʤʽʯʥʦ 

ʧʨʦʛʨʝʩʫʶʯʠʭ ʛʘʣʫʟʝʡ ʭʽʤʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʦ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ ʻ 

ʧʜ̔ʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʰʣʷʭʦʤ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʨʝʞʠʤʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʧʘʨʘʪʽʚ, ʘ ʩʘʤʝ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ 

ʝʢʦʥʦʤʽʯʥʽʩʪʶ ʧʨʦʮʝʩʫ. ɺʠʧʘʨʥʘ ʪʘʨʽʣʴʯʘ ʪʘ ʨʝʢʪʠʬʽʢʘʮʽʡʥʘ ʢʦʣʦʥʘ ʥʝ ʻ 

ʦʩʥʦʚʥʠʤ ʘʧʘʨʘʪʦʤ, ʘʣʝ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ. 

ʉʘʤʝ ʫ ʥʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷ ʨʦʟʯʠʥʥʠʢʘ ʟ ʥʝ ʣʝʪʶʯʦʛʦ ʟʘʣʠʰʢʫ, 

ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʘʩʣʘ (ʨʘʬʽʥʘʪʫ). ʆʪʞʝ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʩʽʻʾ ʩʭʝʤʠ 

ʚʠʟʥʘʯʘʪʠʤʝʪʴʩʷ ʷʢʽʩʪʶ ʧʝʨʝʨʦʙʢʠ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʪʦʤʫ ʜʦʮʽʣʴʥʘ 

ʤʦʜʝʨʥʽʟʘʮʽʷ ʢʦʣʦʥʠ, ʙʦ ʩʘʤʝ ʚʦʥʘ ʣʽʤʽʪʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʩʽʻʾ ʩʭʝʤʠ, 

ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ ʙʫʜʝ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʨʦʟʨʘʭʫʥʦʢ ʫʩʪʘʥʦʚʢʠ 

ʩʝʣʝʢʪʠʚʥʦʾ ʦʯʠʩʪʢʠ ʬʝʥʦʣʦʤ. ʅʘ ʦʩʥʦʚʽ ʚʽʜʦʤʦʾ ʨʝʢʪʠʬʽʢʘʮʽʡʥʦʾ ʢʦʣʦʥʠ, 

ʱʦ ʤʽʩʪʠʪʴ ʢʦʨʧʫʩ, ʢʦʥʪʘʢʪʥʠʡ ʧʨʠʩʪʨʽʡ, ʦʧʦʨʫ. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʧʨʠʚʝʜʝʥʦ ʧʦʟʜʦʚʞʥʽʡ ʨʦʟʨʽʟ ʨʝʢʪʠʬʽʢʘʮʽʡʥʦʾ ʢʦʣʦʥʠ. 
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ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʨʝʢʪʠʬʽʢʘʮʽʡʥʦʾ ʢʦʣʦʥʠ 
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ɸʧʘʨʘʪ ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʨʽʜʠʥʘ, ʷʢʘ ʧʦʩʪʫʧʘʻ ʥʘ ʨʦʟʜʽʣʝʥʥʷ 

ʚ ʢʦʣʦʥʫ ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʤʽʰ ʤʘʩʣʘ (50% - ʬʝʥʦʣʫ, 50% - ʢʨʝʟʦʣʫ) ʽ 

ʨʦʟʯʠʥʥʠʢʘ ʚʭʦʜʠʪʴ ʯʝʨʝʟ ʧʘʪʨʫʙʦʢ ɸ. ʉʪʽʢʘʶʯʠ ʧʦ ʢʦʣʦʥʽ ʽ ʚʟʘʻʤʦʜʽʶʯʠ ʟ 

ʧʘʨʦʶ, ʨʽʜʠʥʘ ʚʩʝ ʙʽʣʴʰʝ ʟʙʽʜʥʶʻʪʴʩʷ ʥʘ ʨʦʟʯʠʥʥʠʢ, ʷʢʠʡ ʧʝʨʝʭʦʜʠʪʴ ʚ 

ʧʘʨʫ. ʂʦʣʠ ʨʽʜʠʥʘ ʜʦʩʷʛʘʻ ʥʠʞʥʴʦʾ ʪʘʨʽʣʢʠ, ʚʦʥʘ ʩʪʘʻ ʤʘʡʞʝ ʯʠʩʪʠʤ 

ʤʘʩʣʦʤ ʽ ʚʠʚʦʜʠʪʴʩʷ ʯʝʨʝʟ ʧʘʪʨʫʙʦʢ ɻ, ʚ ʦʧʦʨʽ 3. 

ʋ ʭʦʜʽ ʨʦʙʦʪʠ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʜʝʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ ʘʧʘʨʘʪʘ. ɹʫʚ ʦʪʨʠʤʘʥʠʡ ʜʽʘʤʝʪʨ D=7 ʤ, ʚʠʩʦʪʘ ʢʦʣʦʥʠ H=14,6ʤ  

ʪʘ ʢʽʣʴʢʽʩʪʴ ʪʘʨʽʣʦʢ n=8. ʋ ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʫʪʴ ʧʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʷʢʽ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ. ɿʘ ʮʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ ʙʫʜʫʪʴ 

ʨʦʟʨʦʙʣʝʥʽ ʩʢʣʘʜʘʣʴʥʽ ʢʨʝʩʣʝʥʥʷ ʘʧʘʨʘʪʘ ʪʘ ʦʩʥʦʚʥʠʭ ʡʦʛʦ ʚʫʟʣʽʚ, 

ʨʦʟʨʘʭʫʥʢʠ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ ʚʽʜ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʘ ʨʦʟʨʘʭʫʥʢʠ ʧʦ ʪʝʭʥʽʮʽ 

ʙʝʟʧʝʢʠ.    
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ʆʉɺɯʊʃɽʅʅʗ ʄɸʉʃɸ ɺ ʎɽʅʊʈʀʌʋɿɯ 

ʩʪʫʜʝʥʪ ʉʝʤʝʥʝʥʢʦ ɼ.ʉ., ʤʘʛʽʩʪʨʘʥʪ ʃʝʚʯʫʢ ɯ.ʆ., ʜʦʮ., ʢ.ʪ.ʥ. ɿʫʙʨʽʡ ʆ.ɻ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè  

 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʢʨʘʾʥʠ ʝʥʝʨʛʦʨʝʩʫʨʩʘʤʠ ʻ ʦʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʧʠʪʘʥʴ. 

ʈʽʟʥʦʤʘʥʽʪʥʽ ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷ ʧʦʪʨʝʙʫʶʪʴ ʚʠʙʦʨʫ ʥʘʡʙʽʣʴʰ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʦʙˇʨʫʥʪʫʚʘʥʴ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʨʘʥʩʧʦʨʪʫ 

ʙʽʣʴʰ ʜʝʰʝʚʠʤ ʽ ʝʢʦʣʦʛʽʯʥʠʤ ʧʘʣʠʚʦʤ ʽʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʚʠʪʢʫ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʧʘʣʠʚʘ ʚ ʮʽʣʦʤʫ ʽ ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ 

ʟʦʢʨʝʤʘ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʚʜʦʩʢʦʥʘʣʠʪʠ ʘʧʘʨʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʦʩʚʽʪʣʝʥʥʷ ʨʦʩʣʠʥʥʠʭ 

ʤʘʩʝʣ ʚ ʥʘʜʮʝʥʪʨʠʬʫʟʽ. 

ʈʽʧʘʢʦʚʝ ʤʘʩʣʦ ï ʞʠʨʥʝ ʨʦʩʣʠʥʥʝ ʤʘʩʣʦ, ʷʢʝ ʦʪʨʠʤʫʶʪʴ ʽʟ ʟʝʨʝʥ 

ʨʽʧʘʢʫ. ɺʽʜʨʽʟʥʷʻʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʝʨʫʢʦʚʦʾ ʢʠʩʣʦʪʠ (47-50%). ʈʘʧʩʦʚʝ 

ʤʘʩʣʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʚ ʤʠʣʦʚʘʨʽʥʥʽ, ʪʝʢʩʪʠʣʴʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʣʽʬ [1]. 

ʇʝʨʝʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʧʘʢʦʚʝ ʤʘʩʣʦ, ʷʢ ʽ ʽʥʰʽ ʤʘʩʣʘ ʧʽʜʣʷʛʘʻ 

ʦʯʠʩʪʮʽ, ʦʜʥʠʤ ʽʟ ʟ ʤʝʪʦʜʽʚ ʻ ʦʯʠʱʝʥʥʷ ʛʣʠʥʦʶ. 

ʂʦʥʪʘʢʪʥʠʡ ʩʧʦʩʽʙ ʦʯʠʩʪʢʠ, ʘʙʦ ʦʯʠʩʪʢʫ ʤʘʩʝʣ ʚʽʜʙʽʣʶʶʯʠʤʠ 

ʛʣʠʥʘʤʠ (ʟʝʤʣʷʥʠʤʠ), ʟʘʩʪʦʩʦʚʫʶʪʴ ʷʢ ʧʨʘʚʠʣʦ, ʚ ʢʦʤʙʽʥʘʮʽʾ ʟ ʽʥʰʠʤʠ. 

ʎʝʡ ʩʧʦʩʽʙ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʦʛʣʠʥʘʥʥʽ ʧʦʚʝʨʭʥʝʶ ʯʘʩʪʠʥʦʢ ʚʽʜʙʽʣʶʶʯʦʾ 

ʛʣʠʥʠ, ʜʦʤʽʰʦʢ, ʢʦʪʨʽ ʚʠʜʘʣʷʶʪʴʩʷ ʽʟ ʤʘʩʝʣ. ʂʦʥʪʘʢʪʥʠʡ ʩʧʦʩʽʙ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʯʘʩʪʽʰʝ ʚʩʴʦʛʦ ʜʣʷ ʦʩʪʘʪʦʯʥʦʾ ʦʯʠʩʪʢʠ ʤʘʩʝʣ ʧʽʩʣʷ ʦʙʨʦʙʢʠ 

ʾʭ ʩʽʨʯʘʥʦʶ ʢʠʩʣʦʪʦʶ. ʂʠʩʣʦʪʥʦ-ʢʦʥʪʘʢʪʥʠʤ ʩʧʦʩʦʙʦʤ ʦʯʠʱʫʶʪʴ ʷʢ 

ʜʠʩʪʠʣʷʪʥʽ ʤʘʩʣʘ, ʥʘʧʨʠʢʣʘʜ ʘʚʪʦʣʠ, ʪʫʨʙʽʥʥʽ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʽ, ʪʘʢ ʽ 

ʟʘʣʠʰʢʦʚʽ (ʘʚʽʘʮʽʡʥʽ ʤʘʩʣʘ) [2]. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʟʦʙʨʘʞʝʥʘ ʩʭʝʤʘ ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʨʦʮʝʩʫ ʦʯʠʱʝʥʥʷ 

ʨʦʩʣʠʥʥʦʛʦ ʤʘʩʣʘ. 
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ʋ ʟʙʽʨʥʠʢʫ 1 ʚʠʭʽʜʥʘ ʩʫʤʽʰ ʫʩʝʨʝʜʥʶʻʪʴʩʷ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʧʦʣʶ 

ʪʘ ʛʫʩʪʠʥʽ. ɺʩʪʘʥʦʚʣʝʥʘ ʤʽʰʘʣʢʘ ʩʧʨʠʷʻ ʰʚʠʜʢʦʤʫ ʨʦʟʧʦʜʽʣʫ ʪʝʧʣʦʪʠ ʚʽʜ 

ʩʦʨʦʯʢʠ ʥʘʛʨʽʚʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ. ʅʘʛʨʽʪʘ ʩʫʤʽʰ ʚʽʜʬʽʣʴʪʨʦʚʫʻʪʴʩʷ ʥʘ 

ʬʽʣʴʪʨïʧʨʝʩʽ  2, ʜʝ ʬʽʣʴʪʨʘʪ ʚʽʜʙʠʨʘʻʪʴʩʷ ʥʘ ʧʦʜʘʣʴʰʫ ʦʯʠʩʪʢʫ, ʘ ʬʫʟʘ 

ʚʠʚʘʥʪʘʞʫʻʪʴʩʷ.       

            

1-ʟʙʽʨʥʠʢ-ʛʦʤʦʛʝʥʽʟʘʪʦʨ; 2-ʬʽʣʴʪʨ; 3-ʮʝʥʪʨʠʬʫʛʘ; 4-ʟʙʽʨʥʠʢ ʦʩʘʜʫ;  

5-ʟʙʽʨʥʠʢ-ʜʝʛʘʟʘʪʦʨ 

ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʧʝʨʝʨʦʙʢʠ ʤʘʩʣʘ 

 

ʊʦʥʢʘ ʦʯʠʩʪʢʘ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʦʩʘʜʞʫʶʯʽʡ ʮʝʥʪʨʠʬʫʟʽ 3. 

ʅʘʧʽʚʬʘʙʨʠʢʘʪ ʨʦʟʜʽʣʶʻʪʴʩʷ ʥʘ ʤʘʩʣʦ ʧʝʚʥʦʾ ʢʦʥʜʠʮʽʾ ʪʘ ʦʩʘʜ. ɺ ʟʙʽʨʥʠʢʫ 

4 ʟʙʠʨʘʶʪʴ ʦʩʘʜ. ɿ ʦʯʠʱʝʥʦʛʦ ʤʘʩʣʘ ʚʠʜʘʣʷʶʪʴ ʛʘʟ ʚ ʟʙʽʨʥʠʢʫ ʜʝʛʘʟʘʪʦʨʽ 5. 

ʅʘʤʠ, ʜʦʩʣʽʜʥʠʤ ʰʣʷʭʦʤ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʩʣʷ ʨʦʟʜʽʣʝʥʥʷ 

ʤʘʩʣʘ ʚ ʮʝʥʪʨʠʬʫʟʽ ʧʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ ʮʝʥʪʨʠʬʫʛʠ 10000 ʦʙ/ʭʚ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʦʩʚʽʪʣʝʥʥʷ ʜʣʷ ʯʘʩʪʦʢ ʜʽʘʤʝʪʨʦʤ 66,5 ʤʢʤ ʜʦʨʽʚʥʶʻ 

93,4%, ʘ ʧʨʠ ʯʘʩʪʦʪʽ  14800 ï 98,6%. ʊʘʢʠʤ ʯʠʥʦʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʦʯʠʩʪʢʘ 

ʤʘʩʣʘ ʚʽʜ ʯʘʩʪʦʢ ʜʽʘʤʝʪʨʦʤ ʙʽʣʴʰʝ 66,5 ʤʢʤ. 
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ʋɼʂ 66.047 

ʊɽʇʃʆʆɹʄɯʅʅʀʂ ɼʃʗ ʆʍʆʃʆɼɾɽʅʅʗ 

ɹɯʆɻɸɿʋɻɸɿʆɺʀʄ ʂʆʅɼɽʅʉɸʊʆʄ ʊɽʍʅʆʃʆɻɯʏʅʆɰ 

ʉʍɽʄʀʇʈʆʎɽʉʋ ʆʏʀʉʊʂʀ ɹɯʆɻɸɿʋ 

ʘʩʠʩʪʝʥʪ ʄʠʭʘʣʴʯʫʢ ʆ. ɼ., ʩʪʫʜʝʥʪ ʋʛʣʷʥʩʴʢʠʡ ɺ.ʆ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ɹʽʦʛʘʟ ð ʛʘʟ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ ʤʝʪʘʥʦʚʠʤ ʙʨʦʜʽʥʥʷʤ ʙʽʦʤʘʩʠ. 

ʈʦʟʢʣʘʜʘʥʥʷ ʙʽʦʤʘʩʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 3-ʭ ʚʠʜʽʚ ʙʘʢʪʝʨʽʡ. ʋ 

ʣʘʥʮʶʞʢʫ ʞʠʚʣʝʥʥʷ ʧʦʜʘʣʴʰʽ ʙʘʢʪʝʨʽʾ ʭʘʨʯʫʶʪʴʩʷ ʧʨʦʜʫʢʪʘʤʠ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʧʦʧʝʨʝʜʥʽʭ. ʇʝʨʰʠʡ ʚʠʛʣʷʜ ð ʙʘʢʪʝʨʽʾ ʛʽʜʨʦʣʽʟʥʽ, ʜʨʫʛʠʡ 

ʢʠʩʣʦʪʦ-ʩʪʚʦʨʶʶʯʽ, ʪʨʝʪʽʡ ð ʤʝʪʘʥʦʪʚʽʨʥʽ. ʋ ʚʠʨʦʙʥʠʮʪʚʽ ʙʽʦʛʘʟʫ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʥʝ ʣʠʰʝ ʙʘʢʪʝʨʽʾ ʢʣʘʩʫ ʤʝʪʘʥʦʛʝʥʽʚ, ʘ ʚʩʽ ʪʨʠ ʚʠʜʠ. 

ɼʦ ʩʢʣʘʜʫ ʙʽʦʛʘʟʫ ʚʭʦʜʠʪʴ 70% ʤʝʪʘʥʫ, 29% ʚʫʛʣʝʢʠʩʣʦʪʠ ʪʘ 

ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʤʽʰʦʢ. ʇʽʩʣʷ ʦʯʠʱʝʥʥʷ ʙʽʦʛʘʟʫ ʚʽʜ ʚʫʛʣʝʢʠʩʣʦʪ 

ʚʠʭʦʜʠʪʴ ʙʽʦʤʝʪʘʥ. ɹʽʦʤʝʪʘʥ ï ʧʦʚʥʠʡ ʘʥʘʣʦʛ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʚʽʜʤʽʥʥʽʩʪʴ 

ʫ ʚʤʽʩʪʽ ʤʝʪʘʥʫ ʪʘ ʧʦʭʦʜʞʝʥʥʽ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʦʩʥʦʚʥʽ ʩʧʦʩʦʙʠ ʦʯʠʩʪʢʠ ʙʽʦʛʘʟʫ, ʘ ʩʘʤʝ ʽʥʝʨʮʽʡʥʠʡ 

ʪʘ ʛʨʘʚʽʪʘʮʽʡʥʠʡ. ʆʯʠʩʪʢʘ ʙʽʦʛʘʟʫ ʽʥʝʨʮʽʡʥʠʤ ʩʧʦʩʦʙʦʤ ʻ ʜʦʩʠʪʴ 

ʧʦʰʠʨʝʥʠʤ ʧʨʦʮʝʩʦʤ, ʧʝʨʝʚʘʛʘʤʠ ʷʢʦʛʦ ʻ ʤʝʥʰʽ ʝʥʝʨʛʦʟʘʪʨʘʪʠ, ʧʨʦʩʪʦʪʘ 

ʧʨʦʮʝʩʫ ʪʘ ʘʧʘʨʘʪʽʚ, ʚʠʢʦʨʠʩʪʘʥʠʭ ʫ ʥʴʦʤʫ. 

ʊʘʢ ʷʢ ʦʯʠʩʪʢʘ ʙʽʦʛʘʟʫ ʥʘʣʝʞʠʪʴ ʜʦ ʥʘʡʙʽʣʴʰ ʜʠʥʘʤʽʯʥʦ 

ʧʨʦʛʨʝʩʫʶʯʠʭ ʛʘʣʫʟʝʡ ʧʘʣʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʪʦ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ ʻ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʰʣʷʭʦʤ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʨʝʞʠʤʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʧʘʨʘʪʽʚ, ʘ ʩʘʤʝ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ 

ʝʢʦʥʦʤʽʯʥʽʩʪʶ ʧʨʦʮʝʩʫ. ʂʦʞʫʭʦʪʨʫʙʥʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ ʥʝ ʻ ʦʩʥʦʚʥʠʤ 

ʘʧʘʨʘʪʦʤ, ʘʣʝ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ.  

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʷ 

ʢʦʞʫʭʦʪʨʫʙʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ ʙʽʦʛʘʟʫ. ʅʘ ʦʩʥʦʚ ̔
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ʚʽʜʦʤʦʛʦ ʢʦʞʫʭʦʪʨʫʙʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ, ʱʦ ʤʽʩʪʠʪʴ ʢʦʞʫʭ, ʜʚʽ ʢʨʠʰʢʠ, 

ʰʪʫʮʝʨʠ, ʘ ʪʘʢʦʞ ʜʚʽ ʪʨʫʙʥʽ ʨʝʰʽʪʢʠ ʽʟ ʟʘʢʨʽʧʣʝʥʠʤʠ ʚ ʥʠʭ 

ʪʝʧʣʦʦʙʤʽʥʥʠʤʠ ʪʨʫʙʘʤʠ [2]. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʧʨʠʚʝʜʝʥʦ ʧʦʟʜʦʚʞʥʽʡ ʨʦʟʨʽʟ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʪʘ 

ʩʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʪʝʧʣʦʦʙʤʽʥʥʦʾ ʪʨʫʙʠ.  

 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʢʦʞʫʭʦʪʨʫʙʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ 

 

ʋ ʭʦʜʽ ʨʦʙʦʪʠ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʧʘʨʘʤʝʪʨʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʢʽʣʴʢʦʭ 

ʘʧʘʨʘʪʽʚ ʽ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʧʽʜʙʠʨʘʻʪɹ ʩʷ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʘ ʢʦʥʩʪʨʫʢʮʽʷ 

ʢʦʞʫʭʦʪʨʫʙʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ. ʋ ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʫʪʴ ʧʨʦʚʝʜʝʥʽ 

ʨʦʟʨʘʭʫʥʢʠ ʷʢʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ. ɿʘ ʮʠʤʠ 

ʨʦʟʨʘʭʫʥʢʘʤʠ ʙʫʜʫʪʴ ʨʦʟʨʦʙʣʝʥʽ ʩʢʣʘʜʘʣʴʥʽ ʢʨʝʩʣʝʥʥʷ ʘʧʘʨʘʪʘ ʪʘ ʦʩʥʦʚʥʠʭ 

ʡʦʛʦ ʚʫʟʣʽʚ, ʨʦʟʨʘʭʫʥʢʠ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ ʚʽʜ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʘ 

ʨʦʟʨʘʭʫʥʢʠ ʧʦ ʪʝʭʥʽʮʽ ʙʝʟʧʝʢʠ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ:  

3. ɼʳʪʥʝʨʩʢʠʡ ʖ. ʀ. ʆʩʪʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʘʧʧʘʨʘʪʳ ʭʠʤʠʯʝʩʢʦʡ 

ʪʝʭʥʦʣʦʛʠʠ. - ʄ.: ʍʠʤʠʷ, 1991- 493 ʩ. 

4. ɸ. ɻ. ʂʘʩʘʪʢʠʥ. ʆʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʘʧʧʘʨʘʪʳ ʭʠʤʠʯʝʩʢʦʡ 

ʪʝʭʥʦʣʦʛʠʠ. çɻʍʀè, 1961. ï 784 ʩ. 
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çʆɹʃɸɼʅɸʅʅʗ ʈɽʉʋʈʉʆɽʅɽʈɻʆɿɸʆʑɸɼɾʋʖʏʀʍ ɯ 

ɽʂʆɹɽɿʇɽʏʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʍʆʃʆɼʀʃʔʅʀʍ ɯ ʍɯʄɯʏʅʀʍ 
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ʈʆɿʈʆɹʂɸ ʉɽʇɸʈɸʊʆʈɸ ɼʃʗ ʃɯʅɯɰ ʈɸʌɯʅɸʎɯɰ  
ɻɯɼʈɸʊʆɺɸʅʆɰ ʆʃɯɰ  

ʩʪʫʜʝʥʪ ɸʙʘʻʚ ɸ.ʖ., ʜʦʮ., ʢ.ʪ.ʥ. ʈʘʢʠʮʴʢʠʡ ɺ. ʃ.  
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 
 

ɼʦ ʩʢʣʘʜʫ ʣʽʥʽʾ ʨʘʬʽʥʘʮʽʾ ʛʽʜʨʘʪʦʚʘʥʦʾ ʦʣʽʾ ʚʭʦʜʷʪʴ ʩʝʧʘʨʘʪʦʨʠ, ʚ ʷʢʠʭ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʜʽʣʝʥʥʷ ʝʤʫʣʴʩʽʾ. ɽʤʫʣʴʩʽʷ ï ʜʠʩʧʝʨʩʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ 
ʩʢʣʘʜʘʻʪʴʩʷ ʱʦʥʘʡʤʝʥʰʝ ʟ ʜʚʦʭ ʧʨʘʢʪʠʯʥʦ ʚʟʘʻʤʥʦ ʥʝʨʦʟʯʠʥʥʠʭ ʬʘʟ, ʚ 
ʷʢʠʭ ʽ ʜʠʩʧʝʨʩʥʘ ʬʘʟʘ ʽ ʜʠʩʧʝʨʩʥʝ ʩʝʨʝʜʦʚʠʱʝ ï ʨʽʜʠʥʠ. ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ 
ʜʠʩʧʝʨʩʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʻ ʥʝʡʪʨʘʣʽʟʦʚʘʥʘ ʦʣʽʷ, ʘ ʜʠʩʧʝʨʩʥʦʶ ʬʘʟʦʶ ï 
ʚʦʜʥʽ ʨʦʟʯʠʥʠ ʩʦʣʝʡ ʞʠʨʥʠʭ ʢʠʩʣʦʪ (ʤʠʣʘ), ʷʢʽʩʥʝ ʨʦʟʜʽʣʝʥʥʷ ʷʢʠʭ 
ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʷʢʽʩʪʴ ʧʨʦʮʝʩʫ ʨʘʬʽʥʘʮʽʾ ʩʦʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ [1]. 

ʇʨʠʥʮʠʧʦʚʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʨʘʬʽʥʘʮʽʾ ʛʽʜʨʘʪʦʚʘʥʦʾ ʦʣʽʾ ʪʘ ʾʾ 
ʦʧʠʩʘʥʥʷ ʥʘʚʝʜʝʥʽ ʨʘʥʽʰ [2]. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʩʝʧʘʨʘʪʦʨʘ [3] ʪʘ 
ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʷʢʽ ʧʽʜʪʚʝʨʜʷʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʡʦʛʦ ʨʦʙʦʪʠ. 

ʅʝʜʦʣʽʢʘʤʠ ʚʽʜʦʤʦʛʦ ʩʝʧʘʨʘʪʦʨʘ ʻ ʩʢʣʘʜʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʨʦʪʦʨʘ, 
ʷʢʠʡ ʚʠʢʦʥʘʥʦ ʟ ʜʚʦʭ ʯʘʩʪʠʥ ʟôʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʚ ʦʩʴʦʚʦʤʫ ʥʘʧʨʷʤʢʫ, 
ʱʦ ʫʪʚʦʨʶʶʪʴ ʢʣʘʧʘʥ ʜʣʷ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʠʜʘʣʝʥʥʷ ʚʘʞʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʪʘ 
ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʨʝʞʠʤʫ ʚʠʜʘʣʝʥʥʷ ʚʘʞʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʱʦ ʟʥʠʞʫʻ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʧʘʨʘʪʘ. 

ɺ ʦʩʥʦʚʫ ʢʦʨʠʩʥʦʾ ʤʦʜʝʣʽ [4] ʧʦʩʪʘʚʣʝʥʦ ʟʘʜʘʯʫ ʫʜʦʩʢʦʥʘʣʠʪʠ 
ʚʽʜʦʤʠʡ ʚʽʜʮʝʥʪʨʦʚʠʡ ʩʝʧʘʨʘʪʦʨ ʰʣʷʭʦʤ ʟʤʝʥʰʝʥʥʷ ʤʝʪʘʣʦʤʽʩʪʢʦʩʪʽ 
ʘʧʘʨʘʪʘ, ʟʘ ʨʘʭʫʥʦʢ ʩʧʨʦʱʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʩʠʩʪʝʤʠ ʚʽʜʚʝʜʝʥʥʷ ʚʘʞʢʦʾ 
ʬʨʘʢʮʽʾ, ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʩʝʧʘʨʘʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʧʦʜʘʯʽ 
ʨʝʘʛʝʥʪʫ ʚ ʧʘʪʨʫʙʦʢ ʧʦʜʘʯʽ ʨʽʜʠʥʠ, ʱʦ ʩʝʧʘʨʫʻʪʴʩʷ, ʪʘ ʧʦʜʘʯʽ ʧʨʦʤʠʚʥʦʾ 
ʨʽʜʠʥʠ ʥʘ ʧʝʨʠʬʝʨʽʶ ʩʝʧʘʨʘʮʽʡʥʦʛʦ ʙʘʨʘʙʘʥʘ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʚʠʚʦʜʫ 
ʚʘʞʢʦʾ ʬʨʘʢʮʽʾ. 

ʇʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʚʠʨʽʰʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʜʣʷ ʟʤʝʥʰʝʥʥʷ 
ʤʝʪʘʣʦʤʽʩʪʢʦʩʪʽ ʪʘ ʩʧʨʦʱʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʘʧʘʨʘʪʘ, ʨʦʪʦʨ ʚʠʢʦʥʘʥʦ 
ʩʫʮʽʣʴʥʠʤ, ʘ ʚʽʜʚʝʜʝʥʥʷ ʚʘʞʢʦʾ ʬʨʘʢʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʢʘʥʘʣ ʚʠʭʦʜʫ 
ʚʘʞʢʦʾ ʬʨʘʢʮʽʾ, ʷʢʠʡ ʫʪʚʦʨʝʥʠʡ ʚʝʨʭʥʴʦʶ ʯʘʩʪʠʥʦʶ ʨʦʪʦʨʘ ʽ ʚʝʨʭʥʴʦʶ 
ʧʣʘʩʪʠʥʦʶ, ʪʘ ʯʝʨʝʟ ʚʠʧʫʩʢʥʫ ʢʘʤʝʨʫ, ʷʢʫ ʦʩʥʘʱʝʥʦ ʥʝʨʫʭʦʤʠʤ 
ʨʦʟʚʘʥʪʘʞʫʶʯʠʤ ʧʨʠʩʪʨʦʻʤ ʪʘ ʢʽʣʴʮʝʚʠʤ ʢʘʥʘʣʦʤ ʚʠʜʘʣʝʥʥʷ ʚʘʞʢʦʾ 
ʬʨʘʢʮʽʾ. 

ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʮʝʩʫ ʨʦʟʜʽʣʝʥʥʷ ʨʽʜʠʥʠ, ʱʦ ʩʝʧʘʨʫʻʪʴʩʷ 
ʥʘ ʬʨʘʢʮʽʾ, ʩʝʧʘʨʘʪʦʨ ʦʙʣʘʜʥʘʥʠʡ ʩʠʩʪʝʤʦʶ ʧʦʜʘʯʽ ʨʝʘʛʝʥʪʫ. ʇʦʜʘʯʘ 
ʨʝʘʛʝʥʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʘʪʨʫʙʦʢ ʧʦʜʘʯʽ ʨʽʜʠʥʠ, ʱʦ 
ʩʝʧʘʨʫʻʪʴʩʷ, ʚ ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʧʦʪʦʢʽʚ ʟʘ ʨʘʭʫʥʦʢ 
ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʧʨʠʩʪʨʦʶ ʜʣʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʧʦʪʦʢʽʚ ʫ ʚʠʛʣʷʜʽ 
ʛʚʠʥʪʦʚʦʾ ʣʽʥʽʾ, ʷʢʠʡ ʦʩʥʘʱʝʥʦ ʚʽʜʙʠʚʘʯʝʤ, ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʨʦʟʧʦʜʽʣʝʥʥʷ 
ʨʽʜʠʥʠ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʝʨʦʟʽʾ ʦʙʣʘʜʥʘʥʥʷ ʚ ʤʽʩʮʽ ʚʠʭʦʜʫ ʨʽʜʠʥʠ, ʱʦ 
ʩʝʧʘʨʫʻʪʴʩʷ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʝʧʘʨʘʪʦʨ ʦʙʣʘʜʥʘʥʠʡ ʩʠʩʪʝʤʦʶ 
ʧʦʜʘʯʽ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʥʘ ʧʝʨʠʬʝʨʽʶ ʨʦʪʦʨʘ, ʧʦʜʘʯʘ ʷʢʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 
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ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʩʝʧʘʨʘʮʽʡʥʦʛʦ ʙʘʨʘʙʘʥʘ. ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʜʦʟʚʦʣʷʻ 
ʜʦʩʷʛʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ ʚʠʚʽʜ ʚʘʞʢʦʾ ʬʨʘʢʮʽʾ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʝ ʪʝʭʥʽʯʥʝ ʨʽʰʝʥʥʷ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1. 

 
  

1ï ʚʝʨʪʠʢʘʣʴʥʠʡ ʨʦʪʦʨ, 2 ï ʧʘʢʝʪ ʢʦʥʽʯʥʠʭ ʪʘʨʽʣʦʢ, 3 ï ʚʝʨʭʥʷ ʧʣʘʩʪʠʥʘ,               
4 ï ʨʦʟʧʦʜʽʣʴʥʠʢ, 6 ï ʢʘʤʝʨʘ ʨʦʟʜʽʣʝʥʥʷ, 7 ï ʧʦʨʦʞʥʠʩʪʠʡ ʚʘʣ, 8 ï 
ʧʘʪʨʫʙʦʢ ʧʦʜʘʯʽ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ, 9 ï ʧʘʪʨʫʙʦʢ ʧʦʜʘʯʽ ʨʝʘʛʝʥʪʫ, 10 ï 
ʧʨʠʩʪʨʽʡ ʜʣʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʧʦʪʦʢʽʚ, 11 ï ʢʘʥʘʣ ʜʣʷ ʨʦʟʧʦʜʽʣʝʥʥʷ 
ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʧʦ ʧʝʨʠʬʝʨʽʾ ʨʦʪʦʨʘ,       12 ï ʢʘʥʘʣ ʚʠʭʦʜʫ ʚʘʞʢʦʾ 
ʬʨʘʢʮʽʾ, 13 ï ʚʠʧʫʩʢʥʘ ʢʘʤʝʨʘ ʣʝʛʢʦʾ ʬʨʘʢʮʽʾ,                14 ï
 ʨʦʟʚʘʥʪʘʞʫʶʯʠʡ ʧʨʠʩʪʨʽʡ ʣʝʛʢʦʾ ʬʨʘʢʮʽʾ, 15 ï ʨʦʟʚʘʥʪʘʞʫʶʯʠʡ ʧʨʠʩʪʨʽʡ 
ʚʘʞʢʦʾ ʬʨʘʢʮʽʾ, 16 ï ʢʽʣʴʮʝʚʠʡ ʢʘʥʘʣ ʚʠʜʘʣʝʥʥʷ ʣʝʛʢʦʾ ʬʨʘʢʮʽʾ, 17 ï 
ʢʽʣʴʮʝʚʠʡ ʢʘʥʘʣ ʚʠʜʘʣʝʥʥʷ ʚʘʞʢʦʾ ʬʨʘʢʮʽʾ, 18 ï ʚʠʧʫʩʢʥʘ ʢʘʤʝʨʘ ʚʘʞʢʦʾ 
ʬʨʘʢʮʽʾ. 

ʈʠʩʫʥʦʢ 1 ï ɿʘʛʘʣʴʥʠʡ ʚʠʜ ʯʘʩʪʠʥʠ ʩʝʧʘʨʘʪʦʨʘ ʚ ʨʦʟʨʽʟʽ 
 

ɿʘʧʨʦʧʦʥʦʚʘʥʝ ʪʝʭʥʽʯʥʝ ʨʽʰʝʥʥʷ ʜʘʻ ʟʤʦʛʫ ʟʤʝʥʰʠʪʠ 
ʤʝʪʘʣʦʤʽʩʪʢʽʩʪʴ ʘʧʘʨʘʪʘ, ʟʘ ʨʘʭʫʥʦʢ ʩʧʨʦʱʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʩʠʩʪʝʤʠ 
ʚʽʜʚʝʜʝʥʥʷ ʚʘʞʢʦʾ ʬʨʘʢʮʽʾ ʪʘ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʩʝʧʘʨʘʮʽʾ 
ʟʘ ʨʘʭʫʥʦʢ ʧʦʜʘʯʽ ʨʝʘʛʝʥʪʫ ʚ ʧʘʪʨʫʙʦʢ ʧʦʜʘʯʽ ʨʽʜʠʥʠ, ʱʦ ʩʝʧʘʨʫʻʪʴʩʷ, ʪʘ 
ʧʦʜʘʯʽ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʥʘ ʧʝʨʠʬʝʨʽʶ ʩʝʧʘʨʘʮʽʡʥʦʛʦ ʙʘʨʘʙʘʥʘ ʜʣʷ 
ʧʦʢʨʘʱʝʥʥʷ ʚʠʚʦʜʫ ʚʘʞʢʦʾ ʬʨʘʢʮʽʾ. 
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ɸʇɸʈɸʊ ʇʆɺɯʊʈʗʅʆɻʆ ʆʍʆʃʆɼɾɽʅʅʗ ɹɽʅɿʀʅʆɺʆɰ 

ʌʈɸʂʎɯɰ ɻɸɿʆɺʆɻʆ ʂʆʅɼɽʅʉɸʊʋ 

ʩʪʫʜʝʥʪ ʂʦʥʦʚʘʣʝʥʢʦ ʄ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɹ.ʂ.ɯʣʴʻʥʢʦ 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ʊʝʧʣʦʦʙʤʽʥʥʽ ʘʧʘʨʘʪʠ ʟ ʧʦʚʽʪʨʷʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʭʽʤʽʯʥʽʡ, ʥʘʬʪʦʧʝʨʝʨʦʙʥʽʡ ʪʘ ʥʘʬʪʦʭʽʤʽʯʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʊʘʢʠʤʠ ʘʧʘʨʘʪʘʤʠ ʦʙʣʘʜʥʘʥʽ ʫʩʪʘʥʦʚʢʠ ʩʠʥʪʝʟʫ ʘʤʽʘʢʫ ʽ 

ʤʝʪʘʥʦʣʫ, ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʩʪʠʨʦʣʫ ʪʘ ʧʦʣʽʧʨʦʧʽʣʝʥʫ, ʘʣʴʜʝʛʽʜʽʚ ʩʧʠʨʪʽʚ ʽʥ. 

ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʽʟ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʝʧʣʦʦʙʤʽʥʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʥʘʬʪʦʧʝʨʝʨʦʙʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ 

ʘʧʘʨʘʪʠ ʧʦʚʽʪʨʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʜʣʷ ʧʦʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʜʫʢʪʽʚ 

ʬʨʘʢʮʽʡʥʦʛʦ ʨʦʟʜʽʣʝʥʥʷ ʥʘʬʪʠ ʚ ʨʝʢʪʠʬʽʢʘʮʽʡʥʠʭ ʢʦʣʦʥʘʭ. ʇʦʚʽʪʨʷ ï ʮʝ 

ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʝ ʦʭʦʣʦʜʞʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʥʝ ʧʦʪʨʝʙʫʻ ʩʧʝʮʽʘʣʴʥʦʾ 

ʦʙʨʦʙʢʠ ʪʘ ʜʦʜʝʨʞʘʥʥʷ ʩʪʨʦʛʠʭ ʩʪʘʥʜʘʨʪʽʚ. ɺʦʥʦ ʥʝ ʚʠʢʣʠʢʘʻ ʢʦʨʦʟʽʶ, 

ʡʦʛʦ ʟʘʧʘʩʠ ʥʝʚʠʯʝʨʧʥʽ, ʧʦʚʽʪʨʷ ʥʽʯʦʛʦ ʥʝ ʚʘʨʪʝ.  

ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ. ɸʧʘʨʘʪʠ ʧʦʚʽʪʨʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ 

ʧʨʝʜʩʪʘʚʣʷʁ ʪʴ ʩʦʙʦʶ ʪʝʧʣʦʦʙʤʽʥʥʠʡ ʘʧʘʨʘʪ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ 

ʦʩʥʦʚʥʠʭ ʯʘʩʪʠʥ: 

- ʪʝʧʣʦʦʙʤʽʥʥʘ ʧʦʚʝʨʭʥʷ (ʪʝʧʣʦʦʙʤʽʥʥʘ ʩʝʢʮʽʷ); 

- ʩʠʩʪʝʤʘ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ, ʱʦ ʚʢʣʶʯʘʻ ʚʝʥʪʠʣʷʪʦʨ ʟ ʧʨʠʚʦʜʦʤ ʚʽʜ 
ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, - 

- ʜʠʬʫʟʦʨ ʪʘ ʢʦʣʝʢʪʦʨ; 

- ʦʧʽʨʥʘ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʷ. 

ʇʨʠʥʮʠʧ ʜʽʾ. ɸʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʟʘ ʨʘʭʫʥʦʢ ʩʠʩʪʝʤʠ ʧʦʚʽʪʨʷ ʯʝʨʝʟ 

ʜʠʬʫʟʦʨ  ʪʘ ʢʦʣʝʢʪʦʨ ʧʦʜʘʶʪʴʩʷ ʚ ʪʝʧʣʦʦʙʤʽʥʥʽ ʩʝʢʮʽʾ. ʊʝʧʣʦʦʙʤʽʥʥʽ ʩʝʢʮʽʾ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʥʘʙʨʘʥʠʭ ʨʷʜʘʤʠ ʦʨʝʙʨʝʥʠʭ ʪʨʫʙ. ʆʨʝʙʨʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʤʝʪʦʜʦʤ ʥʘʢʘʪʢʠ ʘʣʶʤʽʥʽʻʚʦʾ ʪʨʫʙʠ ʥʘ ʩʪʘʣʝʚʫ ʪʨʫʙʫ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʟʙʽʣʴʰʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʩʪʘʥʜʘʨʪʥʠʤʠ 

ʪʝʧʣʦʦʙʤʽʥʥʠʤʠ ʘʧʘʨʘʪʘʤʠ ʟ ʛʣʘʜʢʠʤʠ ʪʨʫʙʘʤʠ.  

ɸʧʘʨʘʪʠ ʧʦʚʽʪʨʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʪʠʧʫ ɸɺɻ 

(ʈʠʩ.1). ʊʘʢʽ ʘʧʘʨʘʪʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʢʦʥʜʝʥʩʘʮʽʾ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ 

ʧʘʨʦʧʦʜʽʙʥʠʭ, ʛʘʟʦʧʦʜʽʙʥʠʭ ʪʘ ʨʽʜʢʠʭ ʩʝʨʝʜʦʚʠʱ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʘʧʘʨʘʪʘʭ ʥʘʬʪʦʧʝʨʝʨʦʙʥʦʾ, ʥʘʬʪʦʭʽʤʽʯʥʦʾ ʪʘ ʭʽʤʽʯʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʉʝʢʮʽʾ ʘʧʘʨʘʪʽʚ ɸɺɻ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ 

ʩʝʨʝʜʦʚʠʱ ʽʟ ʚôʷʟʢʽʩʪʶ ʥʘ ʚʠʭʦʜʽ ʜʦ 5,1-5 ʤ2/ʩ (50 ʩʉʪ).  

ʄʘʣʦʧʦʪʦʯʥʽ ʘʧʘʨʘʪʠ ʧʦʚʽʪʨʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ɸɺʄ (ʈʠʩ.2). 

ʊʘʢʽ ʘʧʘʨʘʪʠ ʤʘʶʪʴ ʪʘʢʝ ʞ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʽ ʘʧʘʨʘʪʠ ɸɺɻ. ɸʧʘʨʘʪʠ ʮʴʦʛʦ 

ʪʠʧʫ ʚʠʛʦʪʦʚʣʶʶʪʴʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ (ɻ) ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʤʫ (ɺ) 

ʚʠʢʦʥʘʥʥʽ. 

ʇʦ ʚʠʤʦʟʽ ʟʘʤʦʚʥʠʢʘ ʘʧʘʨʘʪʠ ɸɺʄ ʤʦʞʫʪʴ ʢʦʤʧʣʝʢʪʫʚʘʪʠʩʷ : 
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ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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- ʞʘʣʶʟʽ ʟ ʨʫʯʥʠʤ ʧʨʠʚʦʜʦʤ ʘʙʦ ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ; 

- ʩʠʩʪʝʤʦʶ ʚʥʫʪʨʽʰʥʴʦʾ ʨʝʮʠʨʢʫʣʷʮʽʾ ʥʘʛʨʽʪʦʛʦ ʧʦʚʽʪʨʷ (ʞʘʣʶʟʽ,  

 

- ʢʦʨʦʙ ʨʝʮʠʨʢʫʣʷʮʽʾ, ʚʽʪʨʦʟʘʭʠʩʥʠʡ ʢʦʞʫʭ) ï ʜʣʷ ʘʧʘʨʘʪʽʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʚʠʢʦʥʘʥʥʷ; 

- ʧʽʜʽʛʨʽʚʘʯ ʧʦʚʪ̔ʨʷ. 

ɸʧʘʨʘʪʠ ʟ ʧʦʚʽʪʨʷʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ ʟʠʛʟʘʛʫʚʘʪʽ ɸɺɿ.  ʊʘʢʽ  

ʘʧʘʨʘʪʠ ʤʘʶʪʴ ʪʘʢʝ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʽ  ʘʧʘʨʘʪʠ ʪʠʧʫ ɸɺʄ ʪʘ ɸɺɿ ʟ 

ʚôʷʟʢʽʩʪʶ ʥʘ ʚʠʭʦʜʽ 5ʭ10 ï 5 ʤ2/ʩ.     

 
 

ʈʠʩ 1 . ɸʧʘʨʘʪ ʧʦʚʽʪʨʷʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʪʠʧʫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ 

ʪʠʧʫ ɸɺɻ 

 

ʈʠʩ 2 . ɸʧʘʨʘʪ ʧʦʚʽʪʨʷʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʤʘʣʦ ʧʦʪʦʯʥʠʡ ʪʠʧʫ  

ɸɺʄ 

 

ʅʠʞʯʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʧʘʨʘʪʫ ʧʦʚʽʪʨʷʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʙʝʥʟʠʥʦʚʦʾ ʬʨʘʢʮʽʾ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫ ʤʘʣʦʪʦʥʥʘʞʥʦʾ 

ʫʩʪʘʥʦʚʢʠ ʧʦ ʧʝʨʝʨʦʙʮʽ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 500 ʢʛ/ʛʦʜ.  

 

ʊʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɺʠʪʨʘʪʠ ʙʝʥʟʠʥʫ 0.082 ʢʛ/ʩ 

ʊʝʤʧʝʨʘʪʫʨʘ: 

- ʥʘ ʚʭʦʜʽ 

- ʥʘ ʚʠʭʦʜʽ 

- ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  

 

120  

45  

20  

ʊʠʩʢ (ʈʦʟʨʘʭʫʥʢʦʚʠʡ) 0,15 ʄʇʘ 

ɻʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ: 

- ʜʦʚʞʠʥʘ 

- ʰʠʨʠʥʘ 

- ʚʠʩʦʪʘ  

 

1160 ʤʤ 

600 ʤʤ 

990 ʤʤ 

ʄʘʩʘ 180 ʢʛ 
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ʋɼʂ 621.21 

ʉʋʐɸʈʂɸ ɿ ʂʀʇʃʗʏʀʄ ʐɸʈʆʄ ɼʃʗ ʉʋʐɯʅʅʗ 

ʉʋʃʔʌɸʊʋ ɸʄʆʅɯʖ  

ʩʪʫʜʝʥʪ  ʇʣʘʭʪʠʨʴ ɯ.ʆ., ʘʩʠʩʪʝʥʪ ʄʠʭʘʣʴʯʫʢ ʆ. ɼ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè  

 

ɺʠʨʦʙʥʠʮʪʚʦ ʩʫʣʴʬʘʪʫ ʘʤʦʥʽʶ ï ʜʦʨʦʛʠʡ ʪʘ ʝʥʝʨʛʦʻʤʥʠʡ ʧʨʦʮʝʩ. 

ʆʪʞʝ ʨʦʟʨʦʙʢʘ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ, ʻ ʚʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ. 

ʉʫʣʴʬʘʪ ʘʤʦʥʽʶ ð (NH4) 2SO4. ʎʝ ʜʦʙʨʠʚʦ, ʷʢʝ ʤʽʩʪʠʪʴ ʙʣʠʟʴʢʦ 

21% ʘʟʦʪʫ, ʚʦʥʦ ʜʦʙʨʝ ʨʦʟʯʠʥʷʻʪʴʩʷ ʫ ʚʦʜʽ, ʤʘʣʦ ʟʣʝʞʫʻʪʴʩʷ, ʟʙʝʨʽʛʘʶʯʠ 

ʨʦʟʩʠʧʯʘʩʪʽʩʪʴ. ʉʫʣʴʬʘʪ ʘʤʦʥʽʶ ʤʽʩʪʠʪʴ ʪʘʢʦʞ ʜʦ 24% ʩʽʨʢʠ, ʪʦʤʫ 

ʦʜʥʦʯʘʩʥʦ ʚʽʥ ʻ ʜʞʝʨʝʣʦʤ ʩʽʨʯʘʥʦʛʦ ʞʠʚʣʝʥʥʷ.                                                                           

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʚʠʩʫʥʝʥʥʷ ʛʨʘʥʫʣ ʩʫʣʴʬʘʪʫ ʘʤʦʥʽʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʩʫʰʘʨʢʠ ʟ ʢʠʧʣʷʯʠʤ ʰʘʨʦʤ. ʎʽ ʘʧʘʨʘʪʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʠʩʦʢʦʶ ʥʘʜʽʡʥʽʩʪʶ, 

ʩʢʦʨʦʯʝʥʥʷʤ ʯʘʩʫ ʩʫʰʽʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʧʦʩʠʣʝʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʚ ʩʫʰʠʣʴʥʽʡ ʢʘʤʝʨʽ. ʇʨʦʮʝʩ  ʩʫʰʢʠ ʧʨʦʭʦʜʠʪʴ ʟʘ ʩʭʝʤʦʶ ʟ 

ʟʘʤʢʥʫʪʠʤ ʮʠʢʣʦʤ.(ʨʠʩ.1)  ʊʘʢʠʤ ʯʠʥʦʤ ʫʩʪʘʥʦʚʢʘ ʜʦʟʚʦʣʷʻ ʤʽʥʽʤʽʟʫʚʘʪʠ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤ ʫ ʥʘʰ ʯʘʩ.                           

 ɿʘ ʟʘʜʘʥʠʤʠ ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʟʨʦʙʠʚ ʧʘʨʘʤʝʪʨʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ 

ʩʫʰʘʨʢʠ ʟ ʧʩʝʚʜʦʟʨʽʜʞʝʥʠʤ ʰʘʨʦʤ. ʆʪʨʠʤʘʚ: ʜʽʘʤʝʪʨ D=1ʤ; ʚʠʩʦʪʘ 

ʘʧʘʨʘʪʫ h=3.2 ʤ; ʛʽʜʨʘʚʣʽʯʥʠʡ ʦʧʽʨ æP=2.6Ā10į ʇʘ.     

  ɸʥʘʣʽʟʫʶʯʠ ʩʫʰʘʨʢʫ ʟ ʢʠʧʣʷʯʠʤ ʰʘʨʦʤ  ʨʦʙʣʶ ʚʠʩʥʦʚʦʢ, ʱʦ ʫ 

ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʩʫʰʘʨʢʠ ʚʦʣʦʛʠʡ ʛʘʟ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʽ ʢʦʥʜʝʥʩʫʻʪʴʩʷ ʥʘ 

ʩʪʽʥʢʘʭ ʘʧʘʨʘʪʫ. ɺʽʥ ʩʪʽʢʘʻ ʜʦ ʥʠʞʥʴʦʾ ʯʘʩʠʥʠ ʽ ʧʦʪʨʘʧʣʷʻ ʥʘ ʱʝ ʥʝ 

ʚʠʩʫʰʝʥʠʡ ʤʘʪʝʨʽʘʣ ʽ ʜʦʜʘʪʢʦʚʦ ʡʦʛʦ ʟʚʦʣʦʞʫʻ. ɺ ʦʩʥʦʚʫ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʘʧʘʨʘʪʫ ʧʦʩʪʘʚʣʝʥʦ ʟʘʚʜʘʥʥʷ ʚʽʜʚʦʜʫ ʫʪʚʦʨʝʥʦʛʦ ʢʦʥʜʝʥʩʘʪʫ. ʊʘʢʠʤ ʯʠʥʦʤ  

ʨʽʜʠʥʘ, ʩʢʦʥʜʝʥʩʦʚʘʥʘ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʘʧʘʨʘʪʫ ʙʫʜʝ ʩʪʽʢʘʪʠ ʫ ʞʦʣʦʙ  ʽ 

ʚʽʜʚʦʜʠʪʠʩʷ ʟ ʘʧʘʨʘʪʫ ʯʝʨʝʟ  ʚʠʚʽʜʥʠʡ ʧʘʪʨʫʙʦʢ . ʎʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ  

ʷʢʽʩʪʴ  ʩʫʰʽʥʥʷ ʩʠʧʫʯʦʛʦ ʤʘʪʝʨʽʘʣʫ.   
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ʄʦʜʝʨʥʽʟʘʮʽʻʶ ʻ ʟʘʤʽʥʘ ʮʝʥʪʨʠʬʫʛʠ ʥʘ ʩʭʝʤʫ ʟ ʟʘʤʢʥʫʪʠʤ ʮʠʢʣʦʤ 

(ʨʠʩ.1) ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʢʘʧʨʦʣʘʢʪʘʤʫ ɿʘʤʽʥʠʚʰʠ ʥʝʶ ʮʝʥʪʨʠʬʫʛʫ, ʜʣʷ 

ʚʠʩʫʰʫʚʘʥʥʷ ʩʫʣʴʬʘʪʫ ʘʤʦʥʽʶ (ʨʠʩ .2).  ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʷʢʽʩʥʦ ʚʠʩʫʰʝʥʠʡ ʛʨʘʥʫʣʴʦʚʘʥʠʡ ʧʨʦʜʫʢʪ ʽ ʟʝʢʦʥʦʤʠʪʠ ʝʥʝʨʛʽʶ ʷʢʘ 

ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʨʦʙʦʪʫ ʮʝʥʪʨʠʬʫʛʠ. 

 
1 - ʈʝʘʢʪʦʨ ʦʢʠʩʣʝʥʥʷ ʘʤʽʘʢʫ;  2 ð ʘʧʘʨʘʪ ʜʣʷ ʦʪʨʠʤʘʥʥʷ  

ʥʪ̔ʨʦʟʠʣʩʫʣʴʬʘʪʥʦʾ ʢʠʩʣʦʪʠ;  3ð ʛʝʥʝʨʘʪʦʨ  ʥʽʪʨʦʟʠʣʭʣʦʨʠʜʫ;    

4 ð ʨʝʘʢʪʦʨ ʬʦʪʦʭʽʤʽʯʥʦʛʦ ʥʽʪʨʦʟʫʚʘʥʥʷ;  5 - ʢʦʣʦʥʘ ʜʣʷ ʚʽʜʜʽʣʝʥʥʷ ʮʠʢʣʦ-

ʛʝʢʩʘʥʦʥʦʢʩʠʤʫ ʚʽʜ ʥʝʧʨʦʨʝʘʛʦʚʘʥʦʛʦ ʮʠʢʣʦʛʝʢʩʘʥʫ;  6 - ʨʝʘʢʪʦʨ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʙʝʢʤʘʥʦʚʩʢʦʛʦ ʧʝʨʝʛʨʫʧʫʚʘʥʥʷ; 7 ð ʥʝʡʪʨʘʣʽʟʘʪʦʨ;   

8 ð ʘʧʘʨʘʪ ʜʣʷ ʭʽʤʽʯʥʦʾ ʦʯʠʩʪʢʠ; 3 ï ʨʝʢʪʠʬʽʢʘʮʽʡʥʘ ʢʦʣʦʥʥʘ;  

10 ð ʢʦʥʮʝʥʪʨʘʪʦʨ ʩʽʨʯʘʥʦʾ ʢʠʩʣʦʪʠ;  11 ð ʢʦʣʦʥʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʛʽʜʨʦʛʝʥ-ʭʣʦʨʠʜʫ; 12 ð ʢʦʣʦʥʘ ʜʣʷ ʨʝʛʝʥʝʨʘʮʽʾ ʛʽʜʨʦʛʝʥ-ʭʣʦʨʠʜʫ;  

13 - ʢʦʣʦʥʘ ʜʣʷ ʨʝʛʝʥʝʨʘʮʽʾ ʮʠʢʣʦʛʝʢʩʘʥʫ;  14 ð ʘʧʘʨʘʪ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʪʘ 

ʦʯʠʩʪʢʠ ʩʫʣʴʬʘʪʫ ʘʤʦʥʽʶ;15 ð ʮʝʥʪʨʠʬʫʛʘ. 

ʈʠʩʫʥʦʢ 2 - ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʧʨʦʣʘʢʪʘʤʫ ʤʝʪʦʜʦʤ  

ʬʦʪʦʭʽʤʽʯʥʦʛʦ ʥʽʪʨʦʟʫʚʘʥʥʷ ʮʠʢʣʦʛʝʢʩʘʥʫ. ʌʽʨʤʘ çʊʦʸ ʨʘʸʥè (ʗʧʦʥʽʷ) 

 

ɹʫʜʫʪʴ ʚʠʢʦʥʘʥʽ ʨʦʟʨʘʭʫʥʢʠ, ʷʢʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʥʘʜʽʡʥʽʩʪʴ ʪʘ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʘʧʘʨʘʪʫ. ɿʘ ʨʦʟʨʘʭʫʥʢʘʤʠ ʙʫʜʫʪʴ ʚʠʢʦʥʘʥʽ ʢʨʝʩʣʝʥʥʷ 

ʧʨʠʥʮʠʧʦʚʦʾ ʩʭʝʤʠ ʫʩʪʘʥʦʚʢʠ , ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʢʦʨʧʫʩ, 

ʜʥʠʱʝ, ʢʨʠʰʢʘ, ʦʧʦʨʘ. ʊʘʢʦʞ ʧʦʚʝʜʫʪʴʩʷ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ. 

 
ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 
1. ɼʠʪʥʝʨʩʴʢʠʡ ʖ.ʀ. ʇʨʦʮʝʩʠ ʪʘ ʘʧʘʨʘʪʠ ʭʽʤʽʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ. 
2. ʇʘʚʣʦʚ ʂ.ʌ., ʈʦʤʘʥʢʦʚ ʇ.ɻ., ʅʦʩʢʦʚ ɸ.ɸ. ʇʨʠʤʝʨʳ ʠ ʟʘʜʘʯʠ ʧʦ 
ʢʫʨʩʫ ʧʨʦʮʝʩʩʦʚ ʠ ʘʧʧʘʨʘʪʦʚ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ.    
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ʋɼʂ 66.047.541 

ʋʄʆɺʀ ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʇʈʆʎɽʉʋ 

ʉʋʐɯʅʅʗ 

ʘʩʠʩʪʝʥʪ ʋʣʽʪʴʢʦ ʈ.ʄ., ʩʪʫʜʝʥʪ ʇʨʦʜʘʥ ʆ. ʉ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ʊʝʭʥʽʯʥʠʡ ʢʘʟʝʾʥ  ʟʥʘʭʦʜʠʪʴ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʘ ʩʘʤʝ ʚ ʭʽʤʽʯʥʽʡ, ʣʝʛʢʽʡ, ʜʝʨʝʚʦʦʙʨʦʙʥʽʡ, ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʽʡ, ʭʘʨʯʦʚʽʡ 

ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ . ʁʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʚʦʜʦʩʪʽʡʢʫ ʨʝʯʦʚʠʥʫ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʫʻ ʘʜʛʝʟʽʶ  ʢʣʝʶ ʥʘ ʧʦʚʝʨʭʥʷʭ ʱʦ ʩʢʣʝʶʶʪʴʩʷ, ʷʢ ʩʧʦʣʫʯʥʫ 

ʨʝʯʦʚʠʥʫ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʢʣʝʡʦʚʠʭ ʬʘʨʙ ʽ ʧʨʠ ʧʨʦʢʣʝʶʚʘʥʥʽ ʧʘʧʝʨʫ, ʘ 

ʪʘʢʦʞ ʚ ʷʢʦʩʪʽ ʩʪʘʙʽʣʽʟʘʪʦʨʘ ʚ ʨʽʟʥʠʭ ʝʤʫʣʴʩʽʷʭ. ʆʙʨʦʙʣʶʶʯʠ ʢʘʟʝʾʥ 

ʬʦʨʤʘʣʴʜʝʛʽʜʦʤ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʧʣʘʩʪʠʢ. 

ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʪʝʭʥʽʯʥʦʛʦ ʢʘʟʝʾʥʫ  ʚʘʞʣʠʚʫ ʫʚʘʛʫ ʥʝʦʙʭʽʜʥʦ 

ʟʦʩʝʨʝʜʠʪʠ ʥʘ ʧʨʦʮʝʩʽ ʩʫʰʽʥʥʷ, ʙʦ ʚʽʜ ʷʢʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʮʽʻʾ ʩʪʘʜʽʾ  

ʟʘʣʝʞʘʪʠʤʝ, ʪʨʠʚʘʣʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ, ʷʢʽʩʪʴ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʪʘ ʷʢʽʩʪʴ 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʥʠʭ ʚʠʨʦʙʽʚ 1 . 

ʌʽʟʠʯʥʘ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʧʩʝʚʜʦʟʨʽʜʞʝʥʥʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʫ 1. ɺ 

ʟʘʛʘʣʴʥʦʤʫ ʥʘʡʧʨʦʩʪʽʰʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʮʝʩ ʧʩʝʚʜʦʟʨʽʜʞʝʥʥʷ  ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʨʠ ʫʤʦʚʽ :  

G ï A ï S =R; R < 0; Wʛ > Wʢʨ 

ʜʝ G ï ʩʠʣʘ ʟʝʤʥʦʛʦ ʪʷʞʽʥʥʷ, ʱʦ ʜʽʻ ʥʘ ʯʘʩʪʠʥʢʫ, H;   

ɸ ï   ʩʠʣʘ ɸʨʭʽʤʝʜʘ, H; 

R ï ʨʽʚʥʦʜʽʡʥʘ ʚʩʽʭ ʩʠʣ, ʧʨʠʢʣʘʜʝʥʠʭ ʜʦ ʯʘʩʪʠʥʢʠ, H; 

S  ï ʩʠʣʘ ʪʝʨʪʷ, ʅ; 

Wʛ ï ʰʚʠʜʢʽʩʪʴ ʩʫʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʚ ʘʧʘʨʘʪ, ʤ/ʩ; 

Wʢʨ  ï ʤʽʥʽʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʩʫʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ, ʱʦ ʧʦʪʨʽʙʥʘ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʚ ʘʧʘʨʘʪʽ ʧʨʦʮʝʩʫ ʧʩʝʚʜʦʟʨʽʜʞʝʥʥʷ, ʤ/ʩ. 

ʅʘ ʧʨʦʮʝʩ ʧʩʝʚʜʦʟʨʽʜʞʝʥʥʷ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʢʨʠʪʠʯʥʘ ʰʚʠʜʢʽʩʪʴ 

ʛʘʟʫ, ʘʣʝ ʪʠʤ ʩʘʤʠʤ ʟʙʽʣʴʰʫʻʪʴʩʷ ʛʽʜʨʘʚʣʽʯʥʠʡ ʦʧʽʨ. 

 

c

cʤ

ʢʨ
ɟ6ɣ

ɟɟˊdg
W , 

ʜʝ  dï ʜʽʘʤʝʪʨ ʯʘʩʪʠʥʦʢ, ʱʦ ʧʩʝʚʜʦʟʨʽʜʞʫʶʪʴʩʷ, ʤʤ; 

g ï ʧʨʠʩʢʦʨʝʥʥʷ ʟʝʤʥʦʛʦ ʪʷʞʽʥʥʷ, ʤ/ʩ
2
; 

ɟʤï ʛʫʩʪʠʥʘ ʤʘʪʝʨʽʘʣʫ, ʢʛ/ʤ
3
; 

ɟʤï ʛʫʩʪʠʥʘ ʩʝʨʝʜʦʚʠʱʘ, ʢʛ/ʤ
3
; 

Ɋï ʫʟʘʛʘʣʴʥʝʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʦʧʦʨʫ. 
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ʈʠʩʫʥʦʢ 1 ï ʌʽʟʠʯʥʘ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʧʩʝʚʜʦ ʟʨʽʜʞʝʥʥ ̫

 

ʆʪʞʝ, ʦʩʥʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚʧʣʠʚʫ ʧʨʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ 

ʩʫʰʽʥʥʷ ʚ ʩʫʰʘʨʮʽ ʧʩʝʚʜʦʟʨʽʜʞʝʥʦʛʦ ʰʘʨʫ ʻ: ʨʦʟʤʽʨ ʯʘʩʪʠʥʦʢ, ʱʦ 

ʚʠʩʫʰʫʶʪʴʩʷ,  ʢʨʠʪʠʯʥʘ ʰʚʠʜʢʽʩʪʴ ʧʩʝʚʜʦʟʨʽʜʞʝʥʥʷ, ʪʦʚʱʠʥʘ ʰʘʨʫ 

ʢʘʟʝʾʥʫ, ʥʘʜʤʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʷʢʦʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʘ 

ʦʪʞʝ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʧʨʠ ʥʝʟʤʽʥʥʽʡ ʰʚʠʜʢʦʩʪʽ ʧʩʝʚʜʦʟʨʽʜʞʝʥʥʷ, ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʛʘʟʦʨʦʟʧʦʜʽʣʴʥʦʾ ʨʝʰʽʪʢʠ ʙʝʟʧʨʦʚʘʣʴʥʦʛʦ ʪʠʧʫ ʟ ʦʪʚʦʨʘʤʠ, ʱʦ ʤʽʥʽʤʽʟʫʶʪʴ 

ʛʽʜʨʘʚʣʽʯʥʠʡ ʦʧʽʨ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʇʨʦʜʘʥ ʆ.ʉ., ʋʣʽʪʴʢʦ ʈ.ʄ, ʉʫʰʘʨʢʘ ɺʉ300 ʂʇɯ ʜʣʷ ʩʫʰʽʥʥʷ 

ʢʘʟʝʾʥʫ, ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ IX ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʆʙʣʘʜʥʘʥʥʷ ʭʽʤʽʯʥʠʭ 

ʚʠʨʦʙʥʠʮʪʚ ʽ ʧʽʜʧʨʠʻʤʩʪʚ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚè, ʂ.: ʅʊʋʋ çʂʇɯè ɯʍʌ, 

01-04 ʣʠʩʪʦʧʘʜʘ 2011 ï 110 ʩ. 
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ʋʉʊɸʅʆɺʂɸ ʂɸʊɸʃɯʊʀʏʅʆɻʆ ʂʈɽʂɯʅɻʋ ɿ 

ʇʉɽɺɼʆɿʈɯɼɾɽʅʀʄ ʐɸʈʆʄ ʂɸʊɸʃɯɿɸʊʆʈɸ 

ʩʪʫʜʝʥʪ ʌʝʨʝʥʩ ɺ.ʄ., ʘʩʠʩʪʝʥʪ ʋʣʽʪʴʢʦ ʈ.ʄ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ʈʝʘʢʪʦʨ ʢʘʪʘʣʽʪʠʯʥʦʛʦ ʢʨʝʢʽʥʛʫ ï ʢʦʣʦʥʥʠʡ ʘʧʘʨʘʪ ʟ ʧʩʝʚʜʦʟʨʽʜʞʝʥʠʤ 

ʰʘʨʦʤ ʢʘʪʘʣʽʟʘʪʦʨʘ. ʉʠʨʦʚʠʥʘ ʟ ʧʘʨʦʤ ʽ ʨʝʮʠʨʢʫʣʷʪ  ʧʦʜʘʶʪʴʩʷ ʥʘ ʚʭʽʜ ʚ 

ʨʝʘʢʪʦʨ, ʩʶʜʠ ʞ ʧʦʜʘʻʪʴʩʷ ʜʨʽʙʥʦʩʬʝʨʠʯʥʠʡ ʢʘʪʘʣʽʟʘʪʦʨ.  ɺʽʥ  ʧʦʧʘʜʘʻ ʚ 

ʟʦʥʫ ʬʦʨʩʦʚʘʥʦʛʦ ʢʠʧʣʷʯʦʛʦ ʰʘʨʫ, ʜʝ ʧʦʯʠʥʘʻ ʚʠʜʽʣʷʪʠʩʴ ʩʠʨʦʚʠʥʘ ʚʽʜ 

ʢʘʪʘʣʽʟʘʪʦʨʘ. ɺ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʨʝʘʢʪʦʨʘ ʚʤʦʥʪʦʚʘʥʦ ʮʠʢʣʦʥʠ ʜʣʷ ʦʯʠʩʪʢʠ 

ʧʘʨʽʚ ʚʽʜ ʢʘʪʘʣʽʟʘʪʦʨʫ  

ʅʘʡʧʨʦʩʪʽʰʠʤ ʤʝʪʦʜʦʤ ʦʯʠʩʪʢʠ ʛʘʟʫ ʚʽʜ ʧʠʣʫ ʻ ʚʽʜʩʪʦʶʚʘʥʥʷ ʛʘʟʫ ʚ 

ʧʠʣʦʚʠʭ ʢʘʤʝʨʘʭ. ʇʨʦʪʝ ʮʝʡ ʤʝʪʦʜ ʚ ʩʴʦʛʦʜʥʽʰʥʽʡ ʯʘʩ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʪʘʢ ʷʢ ʚʽʥ ʧʦʪʨʝʙʫʻ ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʦʾ ʘʧʘʨʘʪʫʨʠ ʽ ʻ 

ʤʘʣʦʝʬʝʢʪʠʚʥʠʤ. ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʤʝʪʦʜʦʤ ʦʯʠʩʪʢʠ ʛʘʟʫ ʚʽʜ 

ʧʠʣʫ ʻ ʚʽʜʮʝʥʪʨʦʚʝ ʧʠʣʦʚʣʦʚʣʶʚʘʥʥʷ ʚ ʮʠʢʣʦʥʘʭ. ʉʪʫʧʽʥʴ ʦʯʠʩʪʢʠ ʛʘʟʫ ʚ 

ʮʠʢʣʦʥʘʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʜʥʦʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʮʠʢʣʦʥʽʚ ʽ ʷʢʦʩʪʽ ʾʭ 

ʚʠʛʦʪʦʚʣʝʥʥʷ. ʎʠʢʣʦʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʠʭʣʦʧʥʦʾ ʪʨʫʙʠ , ʚʭʽʜʥʦʛʦ ʧʘʪʨʫʙʢʘ , 

ʢʦʨʧʫʩʘ , ʜʥʠʱʘ .  

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʚʦʜʷʥʦʛʦ ʧʘʨʫ ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ  ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ 

ʢʠʧ`ʷʪʠʣʴʥʠʢ.  

ɼʠʤʦʚʽ ʛʘʟʠ ʧʦʪʨʘʧʣʷʶʯʠ ʚ ʰʪʫʮʝʨ ʧʨʦʭʦʜʷʪʴ ʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ ʽ 

ʧʝʨʝʜʘʶʪʴ ʪʝʧʣʦʪʫ ʭʽʤʽʯʥʦ ʦʯʠʱʝʥʽʡ ʚʦʜʽ. ʊʨʫʙʥʘ ʨʝʰʽʪʢʘ ʚʠʢʦʥʘʥʘ ʫ 

ʚʠʛʣʷʜʽ ʧʫʯʢʘ ʪʨʫʙ 3 ʟ ʧʣʘʚʘʶʯʦʶ ʛʦʣʦʚʢʦʶ ʜʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʜʝʬʦʨʤʘʮʽʡ. ʂʦʨʧʫʩ ʚʠʢʦʥʘʥʦ ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ ʟ ʧʘʨʦʚʠʤ ʧʨʦʩʪʦʨʦʤ. 
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1 - ʢʦʨʧʫʩ; 2 - ʢʨʠʰʢʘ; 3- ʪʨʫʙʥʠʡ ʧʫʯʦʢ; 4 - ʩʝʧʘʨʘʪʦʨ; 5- ʢʨʠʰʢʘ; 

6- ʦʧʦʨʘ  

ʈʠʩ. 1. ʉʭʝʤʘ ʢʠʧ`ʷʪʠʣʴʥʠʢʘ 

. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1.  ɹʝʨʘʥʝʢ ʗ., ʉʦʢʦʣ ɼ. ʊʝʭʥʠʢʘ ʧʩʝʚʜʦʦʞʠʞʝʥʠʷ. ʇʝʨ. ʩ ʯʝʰʩʢ. ʄ., 

ɻʦʩʪʦʧʪʝʭʠʟʜʘʪ, 1962. 160 ʩ. 

2.  ʄʠʭʘʠʣ ʈ., ʂʳʨʣʦʛʘʥʫ ʂ.  ʈʝʘʢʪʦʨʳ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʃ. ñʍʠʤʠʷò, 1971. 432 ʩ. 
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ʄɯʐɸʃʂɸ ɼʃʗ ʂʆʃʆʅʀ ʇʆʃɯʄɽʈʀɿɸʎɯɰ ʉʊʀʈʆʃʋ  

ʩʪ. ʚʠʢʣ. ʄʘʛʘʟʽʡ ʇ.ʄ., ʩʪʫʜʝʥʪ ʏʠʞ ʗ.ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

 çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ʇʦʣʽʤʝʨʘʮʽʷ ʩʪʠʨʦʣʫ ʙʣʦʯʥʠʤ ʤʝʪʦʜʦʤ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʜʚʽ ʩʪʘʜʽʾ, ʜʝ 

ʟʘʚʝʨʰʘʣʴʥʘ ʩʪʘʜʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʢʦʣʦʥʥʦʤʫ ʘʧʘʨʘʪʽ ʙʝʟ ʤʽʰʘʣʢʠ, ʧʨʠ 

ʤʘʣʠʭ ʰʚʠʜʢʦʩʪʷʭ ʧʝʨʝʤʽʱʝʥʥʷ ʽ ʟʥʘʯʥʦʤʫ ʪʝʧʣʦʚʠʜʽʣʝʥʥʽ ʨʝʘʢʮʽʾ 

ʧʦʣʽʤʝʨʠʟʘʮʽʾ [1]. 

ɼʣʷ ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʪʝʧʣʦʦʙʤʽʥʫ ʤʦʞʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʨʝʤʽʰʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ - ʷʢʽʨʥʦʾ ʘʙʦ ʨʘʤʥʦʾ ʤʽʰʘʣʢʠ[2]. ɸʣʝ ʧʨʠ ʨʦʙʦʪʽ 

ʪʘʢʠʭ ʤʽʰʘʣʦʢ ʥʘ ʚʘʣʫ ʚʠʥʠʢʘʶʪʴ ʚʝʣʠʢʽ ʢʨʫʪʥʽ ʤʦʤʝʥʪʠ, ʧʦʚôʷʟʘʥʥʽ ʟ 

ʟʙʽʣʴʰʝʥʥʷʤ ʚôʷʟʢʦʩʪʽ ʨʝʘʢʮʽʡʥʦʾ ʤʘʩʠ, ʘ ʪʘʢʦʞ ʥʠʤʠ ʧʦʨʫʰʫʻʪʴʩʷ 

ʥʝʦʙʭʽʜʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʧʦ ʟʦʥʘʭ. 

ɼʣʷ ʫʩʫʥʝʥʥʷ ʥʝʜʦʣʽʢʫ ʮʠʭ ʤʽʰʘʣʦʢ ʥʘ ʢʽʥʮʽ ʩʪʝʨʞʥʽʚ 

ʧʝʨʝʤʽʰʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ ʧʨʠʻʜʥʫʶʪʴʩʷ ʧʣʘʩʪʠʥʠ ʚʠʛʥʫʪʽ ʧʦ ʩʧʽʨʘʣʽ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʦʩʴʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʨʦʟʯʠʥʫ ʪʘ ʟôʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʦʟʦʥʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʽ 

ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ. ʂʨʽʤ ʪʦʛʦ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʯʠʱʝʥʥʷ ʩʪʽʥʦʢ 

ʢʦʨʧʫʩʫ ʘʧʘʨʘʪʘ ʚʽʜ ʥʘʣʠʧʘʥʥʷ. ɿʘʚʜʷʢʠ ʢʨʠʚʦʣʽʥʽʡʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʘʩʪʠʥ 

ʨʝʘʢʮʽʡʥʘ ʤʘʩʩʘ ʙʽʣʷ ʩʪʽʥʦʢ ʨʝʘʢʪʦʨʘ ʧʝʨʝʤʽʰʫʻʪʴʩʷ ʽ ʥʘʧʨʷʤʣʷʻʪʴʩʷ 

ʚʧʦʜʦʚʞ ʦʩʽ ʨʝʘʢʪʦʨʘ, ʯʠʤ ʟʤʝʥʰʫʻʪʴʩʷ (ʫʩʫʚʘʻʪʴʩʷ) ʪʦʨʤʦʟʥʠʡ ʚʧʣʠʚ 

ʩʪʽʥʢʠ ʨʝʘʢʪʦʨʘ ʥʘ ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʤʘʩʠ. 

ʂʦʣʦʥʥʠʡ ʘʧʘʨʘʪ (ʨʠʩ. 1) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʢʦʨʧʫʩʫ 1, 

ʢʦʥʽʯʥʦʛʦ ʜʥʠʱʘ 2, ʤʽʰʘʣʢʘ ʟ ʧʣʘʩʪʠʥʘʤʠ 3, ʧʨʠʚʽʜ 4,ʧʣʘʩʪʠʥʘ6. 

ɸʧʘʨʘʪ ʧʨʘʮʶʻ ʚ ʥʝʧʝʨʝʨʠʚʥʦʤʫ ʨʝʞʠʤʽ. ɺ ʢʦʨʧʫʩ 1 ʟʚʝʨʭʫ 

ʥʝʧʝʨʝʨʚʥʦ ʧʦʜʘʻʪʴʩʷ ʨʝʘʢʮʽʡʥʘ ʤʘʩʘ. ʄʽʰʘʣʢʘ ʟ ʧʣʘʩʪʠʥʘʤʠ6ʧʨʠʚʦʜʠʪʴʩʷ 

ʜʦ ʨʫʭʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʚʦʜʘ 4, ʧʝʨʝʤʽʰʫʻ ʪʘ ʧʝʨʝʤʽʱʫʻ ʤʘʩʫ ʙʽʣʷ ʩʪʽʥʦʢ 

ʚʟʜʦʚʞ ʦʩʽ ʢʦʣʦʥʠ. ɺʠʚʘʥʪʘʞʝʥʥʷ ʧʨʦʜʫʢʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʦʪʚʽʨ ʚ 

ʢʦʥʽʯʥʦʤʫ ʜʥʠʱʽ 2 ʘʧʘʨʘʪʫ. 

http://kpi.ua/
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ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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1 - ʮʠʣʽʥʜʨʠʯʥʠʡ ʢʦʨʧʫʩ; 2 - ʢʦʥʽʯʥʝ ʜʥʠʱʝ;3 - ʤʽʰʘʣʢʘ;4 - ʧʨʠʚʽʜ; 5 

- ʩʪʝʨʞʝʥʴ;6- ʧʣʘʩʪʠʥʘ. 
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