
 

 

ɯʅʉʊʀʊʋʊ ɻɽʆʃʆɻɯɰ ɯ ɻɽʆʍɯʄɯɰ ɻʆʈʖʏʀʍ ʂʆʇɸʃʀʅ  

ʅɸʎɯʆʅɸʃʔʅɸ ɸʂɸɼɽʄɯʗ ʅɸʋʂ ʋʂʈɸɰʅʀ 

 

ɯʅʉʊʀʊʋʊ ɻɽʆʃʆɻɯʏʅʀʍ ʅɸʋʂ 

ʅɸʎɯʆʅɸʃʔʅɸ ɸʂɸɼɽʄɯʗ ʅɸʋʂ ʋʂʈɸɰʅʀ 

 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ 

 ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ 

 

ʃʆʂʊɭɺ ɸʅɼʈɯʁ ɸʅɼʈɯʁʆɺʀʏ 

 

ʋɼʂ 553.981.2 (477.8) 

ɼʀʉɽʈʊɸʎɯʗ 

ɻɽʆʃʆɻɯʏʅɯ ʏʀʅʅʀʂʀ ɻɸɿʆʅʆʉʅʆʉʊɯ ɿɸʂɸʈʇɸʊʉʔʂʆɻʆ 

ʇʈʆɻʀʅʋ 
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103 ï ʅʘʫʢʠ ʧʨʦ ɿʝʤʣʶ 

ʇʦʜʘʻʪʴʩʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ 

ɼʠʩʝʨʪʘʮʽʷ ʤʽʩʪʠʪʴ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʜʝʡ, 

ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʪʝʢʩʪʽʚ ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʤʘʶʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʝ ʜʞʝʨʝʣʦ 

______________ɸ.ɸ. ʃʦʢʪʻʚ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʢʪʦʨ ʛʝʦʣʦʛʦ-ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʘʢʘʜʝʤʽʢ ʅɸʅ 

ʋʢʨʘʾʥʠ, ʧʨʦʬʝʩʦʨ ʇʘʚʣʶʢ ʄʠʨʦʩʣʘʚ ɯʚʘʥʦʚʠʯ 
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ɸʅʆʊɸʎɯʗ 

 

ʃʦʢʪʻʚ ɸ.ɸ. ɻʝʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ ʛʘʟʦʥʦʩʥʦʩʪʽ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. ï 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 04.00.17 ï çɻʝʦʣʦʛʽʷ ʥʘʬʪʠ ʽ ʛʘʟʫè;. ï ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ ʽ ʛʝʦʭʽʤʽʾ 

ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʅɸʅ ʋʢʨʘʾʥʠ, ʃʴʚʽʚ, ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ʅɸʅ 

ʋʢʨʘʾʥʠ, ʂʠʾʚ, 2019. 

ɼʠʩʝʨʪʘʮʽʷ ʧʨʠʩʚʷʯʝʥʘ ʟôʷʩʫʚʘʥʥʁ  ʪʘ ʜʦʩʣʽʜʞʝʥʥʶ ʛʝʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ 

ʛʘʟʦʥʦʩʥʦʩʪʽ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. 

ɿʘʢʘʨʧʘʪʩʴʢʠʡ ʚʥʫʪʨʽʰʥʽʡ ʘʙʦ ʪʠʣʦʚʠʡ ʧʨʦʛʠʥ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚʩʝʨʝʜʠʥʽ 

ʂʘʨʧʘʪʩʴʢʦʾ ʛʽʨʩʴʢʦʾ ʩʧʦʨʫʜʠ, ʤʽʞ ɿʦʚʥʽʰʥʽʤʠ ʂʘʨʧʘʪʘʤʠ ʽ ʇʘʥʦʥʩʴʢʦʶ 

ʤʽʞʛʽʨʩʴʢʦʶ ʟʘʧʘʜʠʥʦʶ, ʪʘ ʩʢʣʘʜʝʥʠʡ ʥʝʦʛʝʥʦʚʦʶ ʤʦʣʘʩʦʶ. ɺ ʤʝʞʘʭ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʋʢʨʘʾʥʠ ʚʠʜʽʣʷʶʪʴ ʥʘʩʪʫʧʥʽ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ: 

ɺʠʛʦʨʣʘʪ-ɻʫʪʠʥʩʴʢʘ ʚʫʣʢʘʥʽʯʥʘ ʛʨʷʜʘ, ʱʦ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʟ ʧʽʚʥʦʯʽ ʫ ʧʽʚʜʝʥʥʦ-

ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʽ, ʄʫʢʘʯʽʚʩʴʢʘ ʟʘʧʘʜʠʥʘ ʥʘ ʟʘʭʦʜʽ ʪʘ ʉʦʣʦʪʚʠʥʩʴʢʘ ʟʘʧʘʜʠʥʘ ʥʘ 

ʩʭʦʜʽ, ʱʦ ʨʦʟʤʝʞʦʚʘʥʽ ʚʫʣʢʘʥʽʯʥʠʤ ʧʘʩʤʦʤ ʐʦʣʝʩ. ʈʦʟʨʽʟ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ 

ʧʨʦʛʠʥʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʦʚʝʨʭʽʚ: ʚʝʨʭʥʴʦʛʦ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʝʦʛʝʥʦʚʠʤʠ ʤʦʣʘʩʘʤʠ, ʪʘ ʥʠʞʥʴʦʛʦ ī ʜʦʥʝʦʛʝʥʦʚʦʛʦ 

ʩʢʣʘʜʯʘʩʪʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʘʣʝʦʟʦʡʩʴʢʠʤʠ, ʤʝʟʦʟʦʡʩʴʢʠʤʠ 

ʪʘ ʧʘʣʝʦʛʝʥʦʚʠʤʠ ʚʽʜʢʣʘʜʘʤʠ. ʅʘʡʜʨʝʚʥʽʰʽ ʚʽʜʢʣʘʜʠ ʨʽʟʥʦʚʽʢʦʚʦʛʦ ʣʦʞʘ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫʪʚʦʨʝʥʥʷʤʠ ʧʘʣʝʦʟʦʶ. ɺʽʜʢʣʘʜʠ 

ʤʝʟʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ ʟʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤ ʥʝʫʟʛʦʜʞʝʥʥʷʤ ʧʝʨʝʢʨʠʚʘʶʪʴ ʧʦʨʦʜʠ 

ʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʯʘʩʫ, ʷʢʽ ʚ ʤʝʞʘʭ ʧʨʦʛʠʥʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫʪʚʦʨʝʥʥʷʤʠ ʪʨʽʘʩʦʚʦʾ, 

ʶʨʩʴʢʦʾ ʪʘ ʢʨʝʡʜʦʚʦʾ ʩʠʩʪʝʤ. ɿʘʚʝʨʰʫʻ ʨʦʟʨʽʟ ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ 

ʬʫʥʜʘʤʝʥʪʫ ʢʦʤʧʣʝʢʩ ʚʽʜʢʣʘʜʽʚ ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʚʽʢʫ. ʅʘ ʨʦʟʤʠʪʽʡ ʧʦʚʝʨʭʥʽ 

ʜʦʥʝʦʛʝʥʦʚʦʾ ʦʩʥʦʚʠ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʟʘʣʷʛʘʻ ʪʦʚʱʘ ʥʝʦʛʝʥʫ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʽʜʢʣʘʜʘʤʠ ʤʽʦʮʝʥʫ, ʧʣʽʦʮʝʥʫ ʪʘ ʧʣʝʡʩʪʦʮʝʥʫ. ʇʘʥʥʦʥʩʴʢʠʡ 

ʙʘʩʝʡʥ ʩʬʦʨʤʫʚʘʚʩʷ ʥʘ ʟʘʥʫʨʝʥʽʡ ʦʩʥʦʚʽ ɺʥʫʪʨʽʰʥʽʭ ʂʘʨʧʘʪ ʚ ʥʝʦʛʝʥʽ. 

ʋʪʚʦʨʝʥʥʷ ʙʘʩʝʡʥʫ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʤʘʛʤʘʪʠʯʥʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʟʤʝʥʰʝʥʥʷʤ 
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ʪʦʚʱʽ ʟʝʤʥʦʾ ʢʦʨʠ ʽ ʥʘʢʦʧʠʯʝʥʥʷʤ ʥʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ. ʈʦʟʚʠʪʦʢ ʛʣʠʙʠʥʥʠʭ 

ʨʦʟʨʠʚʽʚ ʩʧʨʠʷʚ ʽʥʪʝʥʩʠʚʥʦʤʫ ʨʦʟʚʠʪʢʫ ʚʫʣʢʘʥʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʩʘʤʝ, 

ʫʪʚʦʨʝʥʥ ʁʚʫʣʢʘʥʽʯʥʦ ʾɺʠʛʦʨʣʘʪ-ɻʫʪʠʥʩʴʢʦ ʾʛʨʷʜʠ ʪʘ ʽʥʰʠʭ ʚʫʣʢʘʥʽʯʥʠʭ ʧʘʩʤ. 

ʆʩʦʙʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʦʩʦʙʣʠʚʦ ʚ ʤʝʞʘʭ 

ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ, ʤʘʣʘ ʩʦʣʷʥʘ ʪʝʢʪʦʥʽʢʘ. ɺ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʤʫ ʨʦʟʨʽʟʽ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʘ ʟʦʥʘʣʴʥʽʩʪʴ ʧʦʰʠʨʝʥʥʷ 

ʚʦʜʦʥʦʩʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʱʦ ʟʫʤʦʚʣʝʥʘ ʦʩʦʙʣʠʚʽʩʪʶ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʽʟʫ 

ʧʨʦʛʠʥʫ. ʌʦʨʤʫʚʘʥʥʷ ʚʦʜʦʥʦʩʥʦʩʪʽ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʚʽʜʙʫʚʘʣʦʩʴ ʧʽʜ 

ʚʧʣʠʚʦʤ ʩʢʣʘʜʥʠʭ ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʚʫʣʢʘʥʽʟʤʫ. ʊʝʨʠʪʦʨʽʷ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ  ʦʧʦʰʫʢʦʚʘʥʘ ʦʧʦʨʥʠʤ, 

ʧʘʨʘʤʝʪʨʠʯʥʠʤ, ʧʦʰʫʢʦʚʠʤ, ʨʦʟʚʽʜʫʚʘʣʴʥʠʤ, ʩʪʨʫʢʪʫʨʥʠʤ ʪʘ ʢʨʝʣʽʫʩʥʠʤ 

ʙʫʨʽʥʥʷʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʨʦʙʽʪ ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ 

ʚʩʪʘʥʦʚʣʝʥʦ ʛʘʟʦʥʦʩʥʽʩʪʴ ʧʨʦʤʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʷʢ ʚ ʨʽʟʥʦʚʽʢʦʚʠʭ ʪʦʚʱʘʭ 

ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, ʪʘʢ ʽ ʚ ʨʽʟʥʦʚʽʢʦʚʠʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ 

ʢʦʤʧʣʝʢʩʘʭ ʥʝʦʛʝʥʫ. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʛʘʟʦʥʦʩʥʦʾ ʦʙʣʘʩʪʽ ʚʽʜʢʨʠʪʦ 5 ʨʦʜʦʚʠʱ 

ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʘ ʪʘʢʦʞ ʫʥʽʢʘʣʴʥʝ ʚ ʋʢʨʘʾʥʽ ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ - 

ʄʘʨʪʽʚʩʴʢʝ, ʯʘʩʪʢʘ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʷʢʦʤʫ ʧʝʨʝʚʠʱʫʻ 98 %.  

ʉʫʜʞʝʥʥʷ ʧʨʦ ʢʦʤʧʦʥʝʥʪʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ 

ʧʨʦʛʠʥʫ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʘʚʪʦʨʦʤ, ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʘʥʘʣʽʟʘʭ 48 ʧʨʦʙ, 

ʚʽʜʽʙʨʘʥʠʭ ʟ 26 ʩʚʝʨʜʣʦʚʠʥ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʨʽʟʥʦʚʽʢʦʚʠʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʥʝʦʛʝʥʦʚʦʛʦ ʪʘ ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʚʽʢʫ. ʇʨʠʨʦʜʥʽ ʛʘʟʠ, ʱʦ ʟʘʬʽʢʩʦʚʘʥʽ ʚ 

ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʝʪʘʥʫ, ʘʟʦʪʫ ʪʘ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ. ɿʥʘʯʥʠʡ ʚʤʽʩʪ ʘʟʦʪʫ ʪʘ 

ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʫ ʭʽʤʽʯʥʦʤʫ ʩʢʣʘʜʽ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ, ʟʦʢʨʝʤʘ, ʄʫʢʘʯʽʚʩʴʢʦʾ 

ʟʘʧʘʜʠʥʠ, ʥʘʩʘʤʧʝʨʝʜ, ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʘʢʪʠʚʥʦʶ ʪʝʢʪʦʥʽʯʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʪʘ 

ʚʫʣʢʘʥʽʟʤʦʤ. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʜʘʥʦʾ ʪʝʟʠ ʻ ʧʨʠʩʫʪʥʽʩʪʴ ʚ ʾʭ ʩʢʣʘʜʽ ʽʥʝʨʪʥʠʭ 

ʛʘʟʽʚ, ʚʦʜʥʶ ʪʘ ʩʽʨʢʦʚʦʜʥʶ, ʱʦ ʧʝʨʝʚʘʞʥʦʶ ʙʽʣʴʰʽʩʪʶ ʜʦʩʣʽʜʥʠʢʽʚ 

ʦʪʦʪʦʞʥʶʻʪʴʩʷ ʟ ʛʣʠʙʠʥʥʦʶ ʜʝʛʘʟʘʮʽʻʶ. ɺʠʥʷʪʢʦʤ ʱʦʜʦ ʚʤʽʩʪʫ ʤʝʪʘʥʫ ʻ 

ʧʨʠʨʦʜʥʽ ʛʘʟʠ, ʱʦ ʟʘʬʽʢʩʦʚʘʥʽ ʚ ʪʦʚʱʽ ʜʦʨʦʙʨʘʪʽʚʩʴʢʦʾ ʩʚʽʪʠ ʚ ʤʝʞʘʭ ɯʨʰʘʚʩʴʢʦʾ 
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ʧʣʦʱʽ ʪʘ ʉʪʘʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, ʧʨʠʨʦʜʥʽ ʛʘʟʠ ʷʢʠʭ ʤʦʛʣʠ ʙʫʪʠ 

ʟʛʝʥʝʨʦʚʘʥʠʤʠ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ ʧʽʜ ʜʽʻʶ ʪʝʧʣʘ ʥʘʜʨ.  

ʇʠʪʘʥʥʷ ʛʝʥʝʟʠʩʫ ʚʫʛʣʝʚʦʜʥʽʚ ʽ ʾʭ ʬʦʨʤʫʚʘʥʥʷ ʫ ʧʦʢʣʘʜʘʭ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, 

ʚʠʟʥʘʯʘʻ ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʚ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʙʘʩʝʡʥʘʭ ʪʘ ʤʘʻ ʢʨʽʤ ʪʝʦʨʝʪʠʯʥʦʛʦ 

ʚʘʞʣʠʚʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. ɼʦ ʦʨʛʘʥʽʯʥʦʛʦ ʛʝʥʝʟʠʩʫ ʚʫʛʣʝʚʦʜʥʽʚ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʨʠʜʘʪʥʽ ʚʽʜʢʣʘʜʠ ʙʫʜʴï̫ ʢʦʛʦ ʣʽʪʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʷʢʽ ʚʤʽʱʫʶʪʴ ʦʨʛʘʥʽʯʥʫ 

ʨʝʯʦʚʠʥʫ. ʋʪʚʦʨʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜ ʜʽʻʶ 

ʪʝʨʤʦʢʘʪʘʣʽʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʘʙʦ ʥʘ ʦʢʨʝʤʽ ʦʨʛʘʥʽʯʥʽ 

ʩʧʦʣʫʢʠ ʦʩʘʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʻ ʚʘʞʣʠʚʠʤ ʜʦʢʘʟʦʤ ʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

ʥʘʬʪʠ ʽ ʛʘʟʫ, ʷʢʽ ʟʘʣʷʛʘʶʪʴ ʚ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ. 

ɺ ʪʦʡ ʞʝ ʯʘʩ ʫʪʚʦʨʝʥʥʷ ʽ ʬʦʨʤʫʚʘʥʥʷ ʟʥʘʯʥʠʭ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ 

ɿʘʭʽʜʥʦʛʦ ʅɻʈ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʽʥʪʝʥʩʠʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʤʽʛʨʘʮʽʾ, ʧʨʠʫʨʦʯʝʥʽ 

ʧʝʨʝʚʘʞʥʦ ʜʦ ʟʦʥ ʧʝʨʝʪʠʥʫ ʧʦʚʟʜʦʚʞʥʽʭ ʽ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʣʦʤʽʚ, ʥʘʩʘʤʧʝʨʝʜ 

ʛʣʠʙʠʥʥʠʭ. ɻʣʠʙʠʥʥʽ ʨʦʟʣʦʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʨʦʟʨʠʚʥʽ ʧʦʨʫʰʝʥʥʷ, ʱʦ 

ʨʦʟʜʽʣʷʶʪʴ ʚʝʣʠʢʽ ʙʣʦʢʠ ʟʝʤʥʦʾ ʢʦʨʠ. ɿʚôʷʟʦʢ ʬʦʨʤʫʚʘʥʥʷ ʝʥʜʦʛʝʥʥʠʭ ʨʦʜʦʚʠʱ 

ʚʫʛʣʝʚʦʜʥʽʚ ʟ ʟʦʥʘʤʠ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ ʚʽʜʦʤʠʡ ʜʘʚʥʦ ʽ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʟôʷʩʫʚʘʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʚʠʜʽʣʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʣʦʱ 

ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʧʦʰʫʢʦʚʠʭ ʽ ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ. ɺʫʛʣʝʚʦʜʥʽ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʷ ʚ 

ʫʤʦʚʘʭ ʛʣʠʙʠʥʥʠʭ ʟʦʥ ʤʘʥʪʽʾ, ʚ ʧʝʨʽʦʜ ʨʦʟʚʠʪʢʫ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʣʦʤʽʚ ʤʘʣʠ 

ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʤʽʱʘʪʠʩʷ ʧʦ ʥʠʭ ʜʦ ʧʦʚʝʨʭʥʝʚʠʭ ʟʦʥ ʟʝʤʥʦʾ ʢʦʨʠ ʜʦ ʧʦʨʽʜ ï 

ʢʦʣʝʢʪʦʨʽʚ ʚ ʦʩʘʜʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ, ʜʝ ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʪʘ 

ʣʽʪʦʬʘʮʽʘʣʴʥʠʭ ʫʤʦʚ ʫʪʚʦʨʶʚʘʣʠʩ ɹ ʧʦʢʣʘʜʠ ʚʫʛʣʝʚʦʜʥʽʚ. ɿʚʘʞʘʶʯʠ ʥʘ 

ʥʘʷʚʥʽʩʪʴ ʛʫʩʪʦʾ ʩʽʪʢʠ ʨʽʟʥʦʥʘʧʨʘʚʣʝʥʠʭ ʽ ʨʽʟʥʦʘʤʧʣʽʪʫʜʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ 

ʨʦʟʣʦʤʽʚ ʫ ʪʦʚʱʽ ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, ʷʢʽ ʧʨʦʩʪʝʞʫʶʪʴʩʷ 

ʪʘʢʦʞ ʽ ʚ ʥʝʦʛʝʥʦʚʦʤʫ ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʦʚʝʨʩʽ ʪʘ ʧʝʨʝʩʽʢʘʶʪʴ ʫʩʽ ʙʝʟ ʚʠʢʣʶʯʝʥʥʷ 

ʛʘʟʦʚʽ ʨʦʜʦʚʠʱʘ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. ɺʦʥʠ, ʡʤʦʚʽʨʥʦ, ʩʣʫʛʫʶʪʴ ʢʘʥʘʣʘʤʠ 

ʤʽʛʨʘʮʽʾ ʚ ʧʨʦʮʝʩʘʭ ʛʣʠʙʠʥʥʦʾ ʜʝʛʘʟʘʮʽʾ, ʘ ʪʘʢʦʞ ʰʣʷʭʘʤʠ ʥʘʜʭʦʜʞʝʥʥ ̫

ʨʦʟʽʛʨʽʪʠʭ ʬʣʶʾʜʽʚ ʟ ʛʣʠʙʠʥ, ʱʦ ʧʝʨʝʥʦʩʷʪʴ ʪʝʧʣʦ ʥʘʜʨ. ɼʘʥʠʡ ʛʝʦʣʦʛʽʯʥʠʡ 

ʯʠʥʥʠʢ ʤʘʻ ʚʠʟʥʘʯʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʛʝʥʝʨʫʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ 

ʰʣʷʭʦʤ ʜʝʛʨʘʜʘʮʽʾ ʢʝʨʦʛʝʥʫ ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʧʨʦʪʷʛʦʤ ʯʘʩʫ. 
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ɺʫʣʢʘʥʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʻ ʩʫʪʪʻʚʠʤ ʛʝʦʣʦʛʽʯʥʠʤ ʯʠʥʥʠʢʦʤ  ʛʘʟʦʥʦʩʥʦʩʪʽ ʚ 

ʤʝʞʘʭ ʄʫʢʘʯʽʚʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, 

ʱʦ ʽʥʪʨʫʟʠʚʥʽ ʫʪʚʦʨʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ, ʟʦʢʨʝʤʘ, ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʠʤʠ 

ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʫ ʨʦʟʨʽʟʽ ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʦʛʦ ʪʘ ʄʘʨʪʽʚʩʴʢʦʛʦ ʛʘʟʦʚʠʭ 

ʨʦʜʦʚʠʱ. ʂʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ ʥʘʜʽʥʪʨʫʟʠʚʥʦʾ ʪʦʚʱʽ ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʦʛʦ 

ʛʘʟʦʚʦʛʦ ʨʦʜʦʚʠʱʘ ʤʽʩʪʠʪʴ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʥʝʚʫʛʣʝʚʦʜʥʝʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ 

ʜʦʩʷʛʘʻ ʧʦʥʘʜ 10 % ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʪʘ ʧʦʥʘʜ 85 % ʘʟʦʪʫ, ʱʦ ʟʘʬʽʢʩʦʚʘʥʽ ʧʨʠ 

ʚʠʧʨʦʙʫʚʘʥʥʽ ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 685-675 ʤ ʫ ʩʚ. ˉ 20-ʈʫʩʴʢʽ-ʂʦʤʘʨʽʚʮʽ. 

ʍʘʨʘʢʪʝʨʥʠʤ ʻ ʽ ʪʝ, ʱʦ ʛʘʟ ʄʘʨʪʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, ʚ ʢʦʤʧʦʥʝʥʪʥʦʤʫ ʩʢʣʘʜʽ 

ʷʢʦʛʦ ʥʘ ʧʦʥʘʜ 98 % ʧʝʨʝʚʘʞʘʻ ʉʆ2 ʟʘʣʷʛʘʻ ʫ ʥʘʜʽʥʪʨʫʟʠʚʥʽʡ ʪʦʚʱʽ. 

ɺʠʚʯʝʥʥʷ ʛʝʦʪʝʨʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʉʢʣʘʜʯʘʩʪʠʭ ʂʘʨʧʘʪ ʪʘ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ 

ʧʨʦʛʠʥʫ ʜʘʻ ʟʤʦʛʫ ʚʠʨʽʰʫʚʘʪʠ ʪʝʦʨʝʪʠʯʥʽ ʧʨʦʙʣʝʤʠ ʛʝʦʣʦʛʽʾ ʪʘ ʛʝʦʬʽʟʠʢʠ. 

ɺʠʩʥʦʚʢʠ ʧʨʦ ʨʝʛʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ ʤʦʞʫʪʴ ʙʫʪʠ ʟʨʦʙʣʝʥʽ 

ʪʽʣʴʢʠ ʥʘ ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʚ ʨʘʤʢʘʭ ʦʜʥʦʨʽʜʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ. ʄʽʥʣʠʚʽʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ ʚ ʤʝʞʘʭ ʧʨʦʛʠʥʫ ʩʧʨʠʯʠʥʝʥʘ ʥʠʟʢʦʶ 

ʬʘʢʪʦʨʽʚ: ʽʩʪʦʨʽʻʶ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ, ʢʦʤʧʣʝʢʩʦʤ ʩʢʣʘʜʥʠʭ 

ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʦʪʽʢʘʣʠ ʚ ʥʘʜʨʘʭ ʧʨʦʛʠʥʫ, ʙʣʦʢʦʚʦʶ ʙʫʜʦʚʦʶ 

ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, ʤʽʥʣʠʚʽʩʪʶ ʟʘʛʘʣʴʥʦʾ ʪʦʚʱʠʥʠ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ, 

ʢʫʪʘʤʠ ʥʘʭʠʣʫ ʧʣʘʩʪʽʚ, ʣʽʪʦʬʘʮʽʘʣʴʥʠʤʠ ʥʝʦʜʥʦʨʽʜʥʦʩʪʷʤʠ, ʨʽʟʥʦʶ 

ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʜʠʥʘʤʽʢʦʶ ʨʫʭʫ ʧʽʜʟʝʤʥʠʭ ʬʣʶʾʜʽʚ, ʘ ʪʘʢʦʞ 

ʪʝʢʪʦʥʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʧʨʦʷʚʘʤʠ ʷʢʦʾ ʻ ʪʝʢʪʦʥʽʯʥʽ ʨʦʟʣʦʤʠ ʨʽʟʥʠʭ ʧʦʨʷʜʢʽʚ, 

ʽʥʪʨʫʟʠʚʥʽ ʪʘ ʝʬʫʟʠʚʥʽ ʫʪʚʦʨʝʥʥʷ, ʽ ʪ.ʜ. 

ɸʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ ʪʝʨʤʦʢʘʨʦʪʘʞʥʠʭ ʜʽʘʛʨʘʤ ʟ 68 ʩʚʝʨʜʣʦʚʠʥ ʫ ʩʧʝʮʽʘʣʴʥʦʤʫ 

ʧʨʦʛʨʘʤʥʦʤʫ ʧʘʢʝʪʽ Surfer ʧʦʙʫʜʦʚʘʥʦ ʢʘʨʪʠ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨ ʥʘ 

ʛʽʧʩʦʤʝʪʨʠʯʥʠʭ ʨʽʚʥʷʭ -1000, -2000 ʪʘ -3000 ʤ, ʘ ʪʘʢʦʞ ʢʘʨʪʫ ʽʟʦʪʝʨʤʽʯʥʦʾ 

ʧʦʚʝʨʭʥʽ +50 Üʉ ʚʽʜʥʦʩʥʦ ʨʽʚʥʷ ʤʦʨʷ. 

ʅʘ ʢʘʨʪʘʭ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʛʽʧʩʦʤʝʪʨʠʯʥʠʭ ʨʽʚʥʷʭ -1000, -2000 ʪʘ      

-3000 ʤ ʚ ʤʝʞʘʭ ʄʫʢʘʯʽʚʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʚʽʜʩʣʽʜʢʦʚʫʻʪʴʩʷ ʨʝʛʽʦʥʘʣʴʥʘ ʜʦʜʘʪʥʷ 

ʪʝʤʧʝʨʘʪʫʨʥʘ ʘʥʦʤʘʣʽʷ ʚ ʨʘʡʦʥʽ ʾʾ ʧʽʚʜʝʥʥʦʛʦ ʙʦʨʪʫ ʟ ʮʝʥʪʨʦʤ ʨʦʟʤʽʱʝʥʥʷ         

ʩʚ. ˉ 6-ɺʠʥʦʛʨʘʜʦʚʦ. ʅʘ ʛʽʧʩʦʤʝʪʨʠʯʥʠʭ ʨʽʚʥʷʭ -2000 ʪʘ -3000 ʤ ʯʽʪʢʦ 
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ʬʽʢʩʫʻʪʴʩʷ ʣʦʢʘʣʴʥʘ ʜʦʜʘʪʥʷ ʘʥʦʤʘʣʽʷ ʚ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʄʫʢʘʯʽʚʩʴʢʦʾ 

ʟʘʧʘʜʠʥʠ ʟ ʮʝʥʪʨʦʤ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʚ. ˉ 1 ʪʘ ˉ 2-ʂʦʨʦʣʝʚʦ ʪʘ ʤʝʞʫʻ ʟ 

ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʶ ʯʘʩʪʠʥʦʶ ʚʫʣʢʘʥʽʯʥʦʛʦ ʧʘʩʤʘ ʐʦʣʝʩ. ɺ ʮʝʥʪʨʽ ʜʘʥʦʾ 

ʛʝʦʪʝʨʤʽʯʥʦʾ ʘʥʦʤʘʣʽʾ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʂʦʨʦʣʽʚʩʴʢʝ ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ, ʥʘ ʷʢʝ, ʚ 

ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʣʘʥʽ ʜʦʥʝʦʛʝʥʦʚʦʾ ʧʦʚʝʨʭʥʽ ʥʘʢʣʘʜʘʻʪʴʩʷ 2 ʧʦʚʟʜʦʚʞʥʽʭ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʨʦʟʣʦʤʘ. ɺ ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʣʘʥʽ ʜʦʜʘʪʥʽʭ ʛʝʦʪʝʨʤʽʯʥʠʭ ʘʥʦʤʘʣʽʡ 

ʪʦʚʱʠʥʘ ʥʝʦʛʝʥʦʚʦʛʦ ʯʦʭʣʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 1700-3800 ʤ. 

ɺʽʜô̒ ʤʥʽ ʛʝʦʪʝʨʤʽʯʥʽ ʘʥʦʤʘʣʽʾ ʧʨʦʩʣʽʜʢʦʚʫʶʪʴʩʷ ʫ ʤʝʞʘʭ ʄʫʢʘʯʽʚʩʴʢʦʾ 

ʟʘʧʘʜʠʥʠ ʚʟʜʦʚʞ ʫʩʽʻʾ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ʪʘ ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʧʨʦʛʠʥʫ ʚ ʨʘʡʦʥʽ ʤ. 

ʋʞʛʦʨʦʜ ʪʘ ʚ ʨʘʡʦʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʪʨʘʪʦʚʫʢʘʥʽʚ ʧʦʙʣʠʟʫ ʤ. ʏʦʧ ʪʘ 

ʩʪʨʘʪʦʚʫʣʢʘʥʫ ʚ ʨʘʡʦʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʚ. ˉ 1-ɺʝʣʠʢʘ ɼʦʙʨʦʥʴ. ʉʧʽʣʴʥʦʶ 

ʨʠʩʦʶ ʫʩʽʭ ʚʽʜô̒ ʤʥʠʭ ʛʝʦʪʝʨʤʽʯʥʠʭ ʘʥʦʤʘʣʽʡ ʻ ʪʝ, ʱʦ ʫ ʾʭ ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʣʘʥʽ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʣʠʰʝ ʧʦʦʜʠʥʦʢʽ ʛʣʠʙʠʥʥʽ ʨʦʟʣʦʤʠ, ʘ ʪʦʚʱʠʥʘ ʥʝʦʛʝʥʦʚʠʭ ʤʦʣʘʩ 

ʩʷʛʘʻ ʚʽʜ 700 ʜʦ 1700 ʤ. 

ɺ ʤʝʞʘʭ ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʜʦʜʘʪʥʶ ʪʝʤʧʝʨʘʪʫʨʥʫ ʘʥʦʤʘʣʽʶ, ʧʦ ʢʘʨʪʽ 

ʽʟʦʪʝʨʤʽʯʥʦʾ ʧʦʚʝʨʭʥʽ +50 ϲʉ ʪʘ ʧʦ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʽʧʩʦʤʝʪʨʠʯʥʠʭ ʨʽʚʥʷʭ 

ʟʘʬʽʢʩʦʚʘʥʦ ʚ ʨʘʡʦʥʽ ʉʦʣʦʪʚʠʥʩʴʢʦʛʦ ʪʘ ɼʽʙʨʦʚʩʴʢʦʛʦ ʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ. 

ɺʽʜô̒ ʤʥʘ ʨʝʛʽʦʥʘʣʴʥʘ ʘʥʦʤʘʣʽʷ ʟʘʬʽʢʩʦʚʘʥʘ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 

ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ, ʘ ʟʙʽʣʴʰʝʥʥʷ ʾʾ ʧʦʰʠʨʝʥʥʷ ʧʦ ʧʣʦʱʽ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʚ 

ʩʪʦʨʦʥʫ ʂʘʨʧʘʪʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʩʧʦʨʫʜʠ. 

ɺʠʛʦʨʣʘʪ-ɻʫʪʠʥʩʴʢʘ ʛʨʷʜʘ, ʷʢ ʽ ʚʫʣʢʘʥʽʯʥʝ ʧʘʩʤʦ ʐʦʣʝʩ ʯʽʪʢʦ ʢʦʨʝʣʶʶʪʴʩʷ ʟ 

ʨʝʛʽʦʥʘʣʴʥʦʶ ʚʽʜô̒ ʤʥʦʶ ʛʝʦʪʝʨʤʽʯʥʦʶ ʘʥʦʤʘʣʽʻʶ.  

ʏʽʪʢʦ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʩʧʽʚʧʘʜʽʥʥʷ ʚ ʧʣʘʥʽ ʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ ʪʘ ʜʦʜʘʪʥʽʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʘʥʦʤʘʣʽʡ ʥʘ ʚʩʽʭ ʛʽʧʩʦʤʝʪʨʠʯʥʠʭ ʨʽʚʥʷʭ. ɼʘʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʻ 

ʧʽʜʩʪʘʚʦʶ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʜʦʜʘʪʥʽʭ ʛʝʦʪʝʨʤʽʯʥʠʭ ʘʥʦʤʘʣʽʡ ʻ 

ʧʦʟʠʪʠʚʥʠʤ ʢʨʠʪʝʨʽʻʤ ʧʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʛʘʟʦʥʦʩʥʦʩʪʽ ʚ ʤʝʞʘʭ ʣʦʢʘʣʴʥʠʭ 

ʦʙô̒ ʢʪʽʚ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. 

ʋ ʚʽʜʜʽʣʽ ʦʩʘʜʦʚʠʭ ʪʦʚʱ ɯʥʩʪʠʪʫʪʫ ʛʝʦʣʦʛʽʾ ʽ ʛʝʦʭʽʤʽʾ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʅɸʅ 

ʋʢʨʘʾʥʠ ʟʘʛʘʣʦʤ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 57 ʚʟʽʨʮʽʚ ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʱʦʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʉʦʨʛ. ʉʝʨʝʜ ʩʚʽʪ ʤʽʦʮʝʥʫ, ʷʢʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 
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ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʚʟʽʨʮʽ, ʟʦʢʨʝʤʘ, ʚʽʜʢʣʘʜʠ ʪʝʨʝʩʚʠʥʩʴʢʦʾ, ʩʦʣʦʪʚʠʥʩʴʢʦʾ, 

ʥʦʚʦʩʝʣʠʮʴʢʦʾ ʩʚʽʪ ʪʘ ʢʘʨʧʘʪʽʡʩʴʢʦʛʦ ʷʨʫʩʫ. ʊʘʢʦʞ, ʩʝʨʝʜ ʜʦʩʣʽʜʞʝʥʠʭ ʚʟʽʨʮʽʚ 

ʧʨʠʩʫʪʥʽʡ ʢʝʨʥʦʚʠʡ ʤʘʪʝʨʽʘʣ, ʚʽʜʽʙʨʘʥʠʡ ʟ ʪʦʚʱʽ ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ 

ʬʫʥʜʘʤʝʥʪʫ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʚʤʽʩʪ Cʦʨʛ ʫ ʚʤʽʩʥʠʭ ʧʦʨʦʜʘʭ ʨʽʟʥʦʚʽʢʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʩʫʜʞʝʥʥʷ ʧʨʦ ʥʘʬʪʦʛʘʟʦʛʝʥʝʨʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ ʦʢʨʝʤʠʭ 

ʦʩʘʜʦʚʠʭ ʪʦʚʱ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʥʘ ʦʩʥʦʚʽ 

ʢʽʣʴʢʽʩʥʦʛʦ ʧʦʢʘʟʥʠʢʫ ʚʤʽʩʪʫ ʉʦʨʛ ʚ ʧʦʨʦʜʘʭ.  

ɺ ʪʦʚʱʽ ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʫ çʜʦʙʨʠʤʠè ʪʘ çʚʽʜʤʽʥʥʠʤʠè ʧʦʢʘʟʥʠʢʘʤʠ 

ʥʘʬʪʦʛʘʟʦʛʝʥʝʨʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʟ ʧʦʟʠʮʽʾ ʚʤʽʩʪʫ ʉʦʨʛ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʦʢʨʝʤʽ ʚʟʽʨʮʽ ʟ ʥʝʨʦʟʯʣʝʥʦʚʘʥʦʾ ʪʦʚʱʽ ʪʨʽʘʩ-ʶʨʠ, ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ, ʦʣʽʛʦʮʝʥʫ. ɺ 

ʦʢʨʝʤʠʭ ʚʟʽʨʮʷʭ ʟ ʥʝʦʛʝʥʦʚʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʚʝʨʭʫ, ʚʽʜʽʙʨʘʥʠʭ ʟ 

ʥʠʞʥʴʦʪʝʨʝʙʣʷʥʩʴʢʦʾ, ʩʦʣʦʪʚʠʥʩʴʢʦʾ ʪʘ ʣʫʢʽʚʩʴʢʦʾ ʩʚʽʪ ʟʘʬʽʢʩʦʚʘʥʦ ʥʘʷʚʥʽʩʪʴ 

ʚʤʽʩʪʫ ʉʦʨʛ ʚʽʜ 1 ʜʦ 2,53 ʚʘʛ. %, ʱʦ  ʚʽʜʧʦʚʽʜʘʻ çʜʦʙʨʦʤʫè ʪʘ çʚʽʜʤʽʥʥʦʤʫè 

ʧʦʢʘʟʥʠʢʘʤ ʥʘʬʪʦʛʘʟʦʛʝʥʝʨʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʟ ʧʦʟʠʮʽʾ ʚʤʽʩʪʫ ʉʦʨʛ. ʊʦʞ, ʟʘ  

ʫʤʦʚʠ ʜʦʩʪʘʪʥʴʦʾ ʪʝʨʤʘʣʴʥʦʾ ʟʨʽʣʦʩʪʽ ʦʢʨʝʤʽ ʦʩʘʜʦʚʽ ʢʦʤʧʣʝʢʩʠ ʷʢ 

ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʣʦʞʘ, ʪʘʢ ʽ ʥʝʦʛʝʥʦʚʠʭ ʤʦʣʘʩ, ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʴ ʷʢ  

ʥʘʬʪʦʛʘʟʦʤʘʪʝʨʠʥʩʴʢʽ.  

ɼʦʜʘʪʥʽʤ ʢʨʠʪʝʨʽʻʤ ʧʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʚ ʤʝʞʘʭ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʩʣʽʜ ʨʦʟʣʷʜʘʪʠ ʥʘʷʚʥʽʩʪʴ ʨʝʛʽʦʥʘʣʴʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ 

ʨʦʟʣʦʤʽʚ, ʷʢʽ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʧʦ ʩʪʨʫʢʪʫʨʥʠʭ ʧʣʘʥʘʭ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʦʙô̒ ʢʪʽʚ. 

ɯʥʰʠʤ ʜʦʜʘʪʥʽʤ ʢʨʠʪʝʨʽʻʤ ʚ ʛʝʦʣʦʛʽʯʥʦʤʫ ʨʦʟʨʽʟʽ ʧʦʰʫʢʦʚʠʭ ʦʙô̒ ʢʪʽʚ 

ʄʫʢʘʯʽʚʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʻ ʥʘʷʚʥʽʩʪʴ ʽʥʪʨʫʟʠʚʥʠʭ ʫʪʚʦʨʝʥʴ. ɺ ʪʦʡ ʞʝ ʯʘʩ, 

ʧʨʠʨʦʜʥʽ ʛʘʟʠ ʨʦʜʦʚʠʱ, ʚ ʛʝʦʣʦʛʽʯʥʦʤʫ ʨʦʟʨʽʟʽ ʷʢʠʭ ʚʠʷʚʣʝʥʦ ʽʥʪʨʫʟʽʾ ʻ 

ʥʠʟʴʢʦʢʘʣʦʨʽʡʥʠʤʠ. ɽʬʝʢʪʠʚʥʦ ʢʘʨʪʫʚʘʪʠ ʽʥʪʨʫʟʠʚʥʽ ʫʪʚʦʨʝʥʥʷ ʟʘ ʜʘʥʠʤʠ 

ʩʝʡʩʤʽʯʥʦʾ ʟʡʦʤʢʠ  ʥʝ ʚʠʜʘʻʪʴʩʷ ʤʦʞʣʠʚʠʤ, ʪʦʞ, ʧʨʠ ʧʘʩʧʦʨʪʠʟʘʮʽʾ ʩʪʨʫʢʪʫʨ ʫ 

ʢʦʤʧʣʝʢʩʽ ʟ ʩʝʡʩʤʦʨʦʟʚʽʜʢʦʶ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʛʨʘʚʽʨʦʟʚʽʜʢʫ ʪʘ 

ʤʘʛʥʽʪʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ. ʅʘʷʚʥʽʩʪʴ ʚ ʛʝʦʣʦʛʽʯʥʦʤʫ ʨʦʟʨʽʟʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʦʙô̒ ʢʪʽʚ ʜʦʜʘʪʥʽʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʘʥʦʤʘʣʽʡ ʻ ʜʦʜʘʪʢʦʚʠʤ ʜʦʜʘʪʥʽʤ ʢʨʠʪʝʨʽʻʤ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʛʘʟʦʥʦʩʥʦʩʪʽ, ʘʜʞʝ ʫ ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʣʘʥʽ ʘʙʩʦʣʶʪʥʦ ʚʩʽʭ 



 

 

 8 

ʨʦʜʦʚʠʱ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʜʦʜʘʪʥʽ ʢʦʥʪʨʘʩʪʥʽ ʛʝʦʪʝʨʤʽʯʥʽ ʘʥʦʤʘʣʽʾ. ɺ ʤʝʞʘʭ 

ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʩʣʽʜ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʢʦʥʮʝʥʪʨʫʚʘʪʠʩʴ ʥʘ ʩʪʨʫʢʪʫʨʘʭ, 

ʛʘʟʦʥʦʩʥʽʩʪʴ ʷʢʠʭ ʧʦʚôʷʟʫʻʪʴʩʷ ʟ ʪʦʚʱʝʶ ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ 

ʬʫʥʜʘʤʝʥʪʫ, ʟʦʢʨʝʤʘ, ʚʽʜʢʣʘʜʘʤʠ ʧʘʣʝʦʛʝʥʫ ʪʘ ʢʨʝʡʜʠ, ʘʜʞʝ ʜʘʥʽ ʦʩʘʜʦʚʽ 

ʢʦʤʧʣʝʢʩʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʦʩʪʘʪʥʽʤ ʚʤʽʩʪʦʤ ʉʦʨʛ, ʪʘ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʴ ʷʢ 

ʧʦʪʝʥʮʽʡʥʦ ʥʘʬʪʦʛʘʟʦʤʘʪʝʨʠʥʩʴʢʽ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɿʘʢʘʨʧʘʪʩʴʢʠʡ ʧʨʦʛʠʥ, ʛʝʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ, ʛʘʟ, 

ʛʘʟʦʥʦʩʥʽʩʪʴ, ʨʦʟʣʦʤʠ, ʤʽʛʨʘʮʽʷ, ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ, ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ, 

ʩʚʝʨʜʣʦʚʠʥʘ, ʉʦʨʛ. 
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ABSTRACT 

 

Loktiev A.A. Geologic factors of gas bearing in the Transcarpathian foredeep. - 

Qualifying scientific work on the rights of manuscript.  

Dissertation for the degree of a candidate of geological sciences in specialty 

04.00.17 ç Geology of oil and gasè. ï Institute of geology and geochemistry of 

combustible minerals, Lviv; National Academy of Sciences of Ukraine; Institute of 

Geological Sciences, National Academy of Sciences of Ukraine, Kyiv, 2019. 

The dissertation is devoted to research of geological factors of gas bearing in the 

Transcarpathian foredeep.  

The Transcarpathian inland or rear foredeep is located inside the Carpathian folded 

structure, between the Outer Carpathians and the Pannonian inter-mountain 

depression, and is composed of Neogene molasses. Within the Transcarpathian 

foredeep of Ukraine, the following structural elements are distinguished: the 

Vygorlat-Hutyn volcanic ridge extending from the north in the southeast direction, 

the Mukachevo depression in the west and the Solotvin depression in the east, 

delineated by the Sholes volcanic ridge. The section of the Transcarpathian foredeep 

consists of two structural units: the upper one represented by Neogene molasses and 

the lower one by the Preneogene folded basement represented by Paleozoic, 

Mesozoic and Paleogene deposits. The oldest deposits of the different-age basement 

of the Transcarpathian foredeep are represented by Paleozoic formations. The 

sediments of the Mesozoic age with stratigraphic mismatch cover the Paleozoic 

rocks, which are represented by the Triassic, Jurassic and Cretaceous systems within 

the foredeep. Completes the incision of the pre-Neogene folded foundation complex 

of Paleogene age deposits. On the blurred surface of the pre-Neoogene base of the 

Transcarpathian foredeep lies the Neogene thickness, represented by Miocene, 

Pliocene and Pleistocene sediments. The Pannonian basin was formed on the 

submerged basis of the Inner Carpathians in the Neogene. The formation of the basin 

was accompanied by magmatic activity, a decrease in the thickness of the earth's 

crust and the accumulation of Neogene sediments, formation of Vyhorlat-Hutyn ridge 
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and other volcanic strands. Salt tectonics had a special influence on the formation of 

the Transcarpathian foredeep, especially within the Solotvinska depression. In the 

hydrogeological section of the Transcarpathian foredeep, there is a vertical zoning of 

the distribution of aquifers, which is caused by the feature of the geological section of 

the deflection. Formation of the aquifer depths of the Transcarpathian foredeep 

occurred under the influence of complex hydrothermal processes and volcanism. The 

territory of the Transcarpathian foedeep at this stage is covered by basic, parametric, 

prospecting, reconnaissance, structural and creep drilling. As a result of the works 

carried out within the Transcarpathian foredeep, the gas-bearing capacity of industrial 

importance was established both in the centuries-old strata of the pre-Neogene folded 

base and in the centuries-old stratigraphic complexes of the Neogene.  

Currently, five hydrocarbon gas fields have been discovered within the 

Transcarpathian gas-bearing region, as well as the unique Martovskoye gas field in 

Ukraine, with a carbon dioxide content exceeding 98 %.  

The component chemical composition of Transcarpathian natural gases is 

characterized by the analyzes of forty-eight samples selected from twenty sixth wells 

when testing multi-age stratigraphic complexes of both Neogene and pre-Neogene 

age. The natural gases recorded within the Mukachevo depression are generally 

characterized by significant proportions of impurities of non-hydrocarbon 

components. The high content of nitrogen, carbon dioxide, inert gases in the 

composition of natural gases within the Mukachevo depression can be explained, first 

of all, by active tectonic activity and volcanism. The exception to the methane 

content is the natural gases recorded in the thickness of the dorobrativska suite within 

the Irshava area and Stanivske gas field, which could have been generated by organic 

matter under the influence of heat from depths. Natural gases recorded within the 

Transcarpathian foredeep are characterized by a wide range of methane, nitrogen and 

carbon dioxide ratios.  

The issue of the genesis of hydrocarbons and their formation in deposits primarily 

determines their location in oil and gas basins and has, in addition to theoretical, 

practical practical importance. Deposits of any lithological composition containing 
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organic matter may be suitable for the organic genesis of hydrocarbons. The 

formation of hydrocarbons in the course of studies under the influence of 

thermocatalytic effects on organic matter or on certain organic compounds of 

sediment is an important proof of the organic origin of the oil and gas that occur in 

the sedimentary rocks.  

At the same time, the formation and formation of significant hydrocarbon deposits 

of the Western oil and gas bearing region, which are associated with intensive 

sources of migration, are mainly confined to the intersection zones of longitudinal 

and transverse faults, especially deep ones. Deep faults are breaking faults that divide 

large blocks of the Earth's crust. The connection between the formation of 

endogenous hydrocarbon deposits with the zones of deep faults has been known for a 

long time, and it comes down to the elucidation of the patterns of their location and 

the allocation of perspective areas for staging exploration. Hydrocarbons, which were 

formed under the conditions of deep mantle zones, during the development of 

transverse faults were able to move on them to the surface zones of the Earth's crust, 

where in the sedimentary complex of rocks - reservoirs under favorable structural and 

lithofacial conditions formed hydrocarbon deposits. Due to the presence of a dense 

grid of divergent and different amplitude tectonic faults in the thickness of the pre-

Neogene fold base, which are also traced in the Neogene structural floor and cross all 

without exception the gas deposits of Transcarpathian deflection, subsoil, which is 

crucial in the process of natural gas generation by the degradation of kerogen under 

the influence of heat flow over time. 

Volcanic activity is a significant geological factor of gas content within the 

Mukachevo depression of the Transcarpathian foredeep. It should be noted that 

intrusive formations were recorded, in particular, by exploration wells in the section 

of the Rusko-Komarivske and Martivske gas fields. The component composition of 

the above intrusive thickness of the Rusko-Komarivske gas field contains a 

significant proportion of non-hydrocarbon components and reaches more than 10 % 

of carbon dioxide and more than 85 % of nitrogen, which were recorded when tested 

in the depth range of 685-675 m in the well # 20-Ruski-Komarivtsi. It is also 
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noteworthy that the gas of the Martivske field, with its component composition 

exceeding CO2 by more than 98 %, lies in the above-intrusive thickness.  

The study of the geothermal regime of the Carpathian and Transcarpathian 

foredeep makes it possible to solve theoretical problems of geology and geophysics. 

Conclusions on regional features of the thermal field can only be made on the basis of 

statistical data processing within homogeneous tectonic elements. The variability of 

the thermal field within the deflection is caused by a number of factors: history of the 

geological development of the territory, complex complex geological processes 

occurring in the bowels of the deflection, block structure of the pre-Neogene base, 

variability of the total thickness of the sedimentary cover, angles of inclination of the 

layers, movement of underground fluids, as well as tectonic activity, manifestations 

of which are tectonic faults of different orders, intrusive and effusive formations, etc. 

The author, based on 68 log wells in the Surfer software package, constructed 

temperature distribution maps at levels -1000, -2000 and -3000m, as well as an 

isothermal surface map of +50 Á ʉ relative to sea level. 

On the maps of temperature distribution at gypsometric levels -1000, -2000 and     

-3000 m within the Mukachevo depression, a regional positive temperature anomaly 

is traced in the region of its southern side with the center of the location of                

w. ˉ 6-Vynohradiv. At the gypsometric levels of -2000m and -3000 m a local 

positive anomaly is clearly recorded in the southeastern part of the Mukachevo 

depression with a well  #  1 and # 2-Korolevo and bordered by the southwestern part 

of the Sholes volcano ridge. At the center of this geothermal anomaly is the 

Korolivske gas field, to which 2 longitudinal regional faults are imposed in structural 

terms of the pre-Neogene surface. In structural terms of positive geothermal 

anomalies, the thickness of the Neogene cover varies between 1700 and 3800 m. 

Negative geothermal anomalies are traced within the Mukachevo depression along 

the entire southwestern and western part of the strait in the Uzhgorod area and in the 

area of stratovolcanoes near Chop and stratovolcano in the area of well # 1-Velyka 

Dobron. A common feature of all the negative geothermal anomalies is that in their 

structural plan there are only single deep faults, and the thickness of the Neogene 
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molasses ranges from 700 to 1700 m. Within the Solotvynska depression, a positive 

temperature anomaly observed, along the map of the isothermal surface +50 Áʉ and 

at all researched gypsometric levels, gas deposits were recorded in the Solotvino and 

Dibrova gas fields. A negative regional anomaly is recorded in the central part of the 

Solotvino depression, and the increase of its distribution in the area is traced towards 

the Carpathian folded structure. The Vygorlat-Hutyn ridge, as well as the Scholes 

volcano ridge, clearly correlate with a regional negative geothermal anomaly. The 

coincidence in terms of gas deposits at positive temperature anomalies at all gypsum 

levels is clearly observed. This feature is the basis for claiming that the presence of 

positive geothermal anomalies is a positive criterion for the prediction of gas content 

within the local sites of the Transcarpathian foredeep. 

In the sedimentary deposits department of the Institute of Geology and 

Geochemistry of Combustible Minerals of the NAS of Ukraine, 57 samples of core 

were analyzed to determine the TOC content. Among the Miocene suites, which are 

represented by the analyzed samples, in particular, the deposits of the teresvinska, 

solotvinska, novoselytska and Karpathian stage. Also, among the studied samples 

there is a core material selected from the thickness of the pre-Neogene folded 

basement. Analyzing the content of TOC in the rocks of different age complexes, one 

can make judgments about the oil and gas potential of individual sedimentary strata, 

which are presented within the Transcarpathian strait based on the quantitative 

indicator of the TOC content in the rocks. In the thickness of the pre-Neogene 

basement, "good" and "excellent" indicators of oil and gas potential from the TOC 

content are characterized by separate samples from the indigenous Triassic-Jurassic, 

Upper Cretaceous, and Oligocene. Some samples from the Neogene structural floor, 

selected from the lower karpathian, solotvinska and lukivska suites, recorded the 

presence of TOC content from 1 to 2.53 wt. Therefore, in the presence of sufficient 

thermal maturity, sedimentary complexes, both within pre-Neogene stage and 

Neogene molasses, can be considered as oil and gas. 

Positive criteria for the prediction of oil and gas within the Transcarpathian 

foredeep should be scattered by the presence of regional tectonic faults, which are 
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traced on the structural plans of the prepared objects. The presence of intrusive 

formations in the geological section of the Mukachevo depression is a positive 

criteria as well. At the same time, the natural gases of the fields in which the 

intrusions have been discovered geologically are low-calorie. It is not possible to map 

intrusive formations effectively according to seismic surveys, so gravity exploration 

and magnetic methods should be applied in the certification of structures in 

combination with seismic surveying. The presence in the context of perspective 

objects of positive temperature anomalies is a positive criteria for the prediction of 

gas content, because in the structural plan of absolutely all deposits positive 

contrasting geothermal anomalies are traced. Within the Solotvyno depression, it is 

necessary to concentrate primarily on structures whose gas content is associated with 

the thickness of the pre-Neogene folded basement, in particular, Paleogene and 

Cretaceous deposits, since these sedimentary complexes are characterized by 

sufficient TOC content and can be considered as possible source rocks. 

Key words: Transcarpathian foredeep, geologic factors, gas, gas bearing, faults, 

migration, gas field, temperature regime, well, TOC. 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ 
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ʈʇʉ ï ʤʝʪʦʜ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʩʨʷʤʦʚʘʥʦʛʦ ʧʨʠʡʦʤʫ 

ʉɻʊ ï ʤʝʪʦʜ ʩʧʽʣʴʥʦʾ ʛʣʠʙʠʥʥʦʾ ʪʦʯʢʠ 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʋʢʨʘʾʥʘ ʥʘʣʝʞʠʪʴ ʜʦ ʜʝʨʞʘʚ, ʱʦ ʚʽʜʯʫʚʘʶʪʴ ʥʝʩʪʘʯʫ 

ʚʣʘʩʥʠʭ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʨʝʩʫʨʩʽʚ. ʇʨʽʦʨʠʪʝʪʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʬʘʭʽʚʮʽʚ 

ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʧʨʦʬʽʣʶ ʻ ʫʢʨʽʧʣʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʥʝʟʘʣʝʞʥʦʩʪʽ ʢʨʘʾʥʠ ʰʣʷʭʦʤ 

ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʪʘ ʛʘʟʫ ʚ ʤʝʞʘʭ ʚʩʽʭ ʙʝʟ ʚʠʥʷʪʢʫ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʨʝʛʽʦʥʘʭ. ʆʜʥʠʤ ʽʟ ʚʠʩʦʢʦʧʝʨʩʧʝʢʪʠʚʥʠʭ ʨʘʡʦʥʽʚ ʜʣʷ 

ʚʽʜʢʨʠʪʪʷ ʥʦʚʠʭ ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʤʝʞʘʭ ɿʘʭʽʜʥʦʛʦ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʛʦ 

ʨʝʛʽʦʥʫ ʻ ʪʝʨʠʪʦʨʽʷ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. 

ʋ ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʜʦ ʟʘʭʠʩʪʫ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ 

ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ, ʾʭ ʧʣʦʱʠʥʥʝ ʪʘ ʚʝʨʪʠʢʘʣʴʥʝ ʧʦʰʠʨʝʥʥʷ. 

ɿô̫ ʩʦʚʘʥʦ ʪʘ ʜʦʩʣʽʜʞʝʥʦ ʛʝʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ, ʱʦ ʢʦʥʪʨʦʣʶʶʪʴ ʛʘʟʦʥʦʩʥʽʩʪʴ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʟʦʢʨʝʤʘ, ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʪʝʢʪʦʥʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 

ʚʫʣʢʘʥʽʟʤʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʛʘʟʦʥʦʩʥʦʩʪʽ, ʚʠʟʥʘʯʝʥʦ ʥʘʷʚʥʽʩʪʴ ʧʦʪʝʥʮʽʡʥʠʭ 

ʥʘʬʪʦʛʘʟʦʤʘʪʝʨʠʥʩʴʢʠʭ ʪʦʚʱ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʦʛʦ 

ʚʫʛʣʝʮʶ ʫ ʨʽʟʥʦʚʽʢʦʚʠʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʢʦʤʧʣʝʢʩʘʭ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʦ 

ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʫ ʥʘʜʨʘʭ ʧʨʦʛʠʥʫ ʪʘ ʟô̫ ʩʦʚʘʥʦ ʡʦʛʦ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʟ 

ʛʘʟʦʥʦʩʥʽʩʪʶ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ʈʦʙʦʪʫ 

ʚʠʢʦʥʘʥʦ ʫ ʚʽʜʜʽʣʽ ʛʝʦʣʦʛʽʾ ʥʘʬʪʠ ʽ ʛʘʟʫ ɯʥʩʪʠʪʫʪʫ ʛʝʦʣʦʛʽʾ ʽ ʛʝʦʭʽʤʽʾ ʛʦʨʶʯʠʭ 

ʢʦʧʘʣʠʥ ʅɸʅ ʋʢʨʘʾʥʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʚʠʩʚʽʪʣʝʥʽ ʫ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ, ʟʜʽʡʩʥʝʥʽ 

ʘʚʪʦʨʦʤ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʙʶʜʞʝʪʥʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʪʝʤʠ: 

çʂʘʨʪʫʚʘʥʥʷ ʧʦʭʦʚʘʥʠʭ ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʨʠʬʽʚ ʫ ʃʴʚʽʚʩʴʢʦʤʫ ʧʨʦʛʠʥʽ ʪʘ 

ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʩʪʦʨʦʚʦʾ ʣʦʢʘʣʽʟʘʮʽʾ ʨʽʟʥʦʛʝʥʝʪʠʯʥʠʭ ʟʦʥ 

ʚʠʢʣʠʥʶʚʘʥʥʷ ʥʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫè (2009 ʨ.) 

ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ 0108U000925. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʛʝʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʛʘʟʦʥʦʩʥʦʩʪʽ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʪʘ ʪʝʦʨʝʪʠʯʥʝ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʦʜʘʣʴʰʠʭ ʥʘʧʨʷʤʽʚ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʥʘ ʧʨʠʨʦʜʥ ̔

ʛʘʟʠ, ʟʦʢʨʝʤʘ, ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʠ ʚʠʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ: 

1. ʄʘʢʩʠʤʘʣʴʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʫʟʘʛʘʣʴʥʠʪʠ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʟʘʬʽʢʩʦʚʘʥʠʭ 

ʧʨʦʷʚʽʚ ʪʘ ʧʨʠʧʣʠʚʽʚ ʛʘʟʫ, ʘ ʪʘʢʦʞ ʾʭ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ. 

2. ɺʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʥʠʡ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮ  ʁ ʫ ʨʽʟʥʦʚʽʢʦʚʠʭ ʟʨʘʟʢʘʭ 

ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʥʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʴ ʨʝʟʫʣʴʪʘʪʽʚ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʘʥʘʣʽʟʽʚ ʚʠʟʥʘʯʠʪʠ ʥʘʷʚʥʽʩʪʴ ʧʦʪʝʥʮʽʡʥʦ ʥʘʬʪʦʛʘʟʦʤʘʪʝʨʠʥʩʴʢʠʭ ʪʦʚʱ ʟ 

ʧʦʟʠʮʽʾ ʚʤʽʩʪʫ ʉʦʨʛ. 

3. ɿʘ ʜʘʥʠʤʠ ʟʘʤʽʨʽʚ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʩʪʦʚʙʫʨʘʭ ʩʚʝʨʜʣʦʚʠʥ ʚʠʟʥʘʯʠʪʠ 

ʪʝʤʧʝʨʘʪʫʨʥʽ ʫʤʦʚʠ ʫ ʥʘʜʨʘʭ ʧʨʦʛʠʥʫ ʪʘ ʾʭ ʟʚôʷʟʦʢ ʟ ʬʦʨʤʫʚʘʥʥʷʤ 

ʛʘʟʦʥʦʩʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ.  

4. ɺʠʟʥʘʯʠʪʠ ʨʦʣʴ ʛʣʠʙʠʥʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʨʦʟʣʦʤʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʛʘʟʦʥʦʩʥʦʩʪʽ 

ʪʝʨʠʪʦʨʽʾ. 

5. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʟʥʘʯʠʪʠ ʧʦʜʘʣʴʰʽ ʥʘʧʨʷʤʠ 

ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʥʘ ʚʠʷʚʣʝʥʥʷ ʧʦʢʣʘʜʽʚ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ, 

ʟʦʢʨʝʤʘ, ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʤʝʪʘʥʫ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥ:ɹ 

ɿʘʟʥʘʯʝʥʽ ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʝʥʦ ʤʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʴ: ʫʟʘʛʘʣʴʥʝʥʥʷ, 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʪʘ ʘʥʘʣʽʟ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʣʘʙʦʨʘʪʦʨʥʽ 

ʛʝʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʢʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʽʥʪʝʨʧʦʣʷʮʽ ̫ ʪʘ 

ʝʢʩʪʨʘʧʦʣʷʮʽ.̫ 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʴ ï ʛʝʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ ʛʘʟʦʥʦʩʥʦʩʪʽ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ 

ʧʨʦʛʠʥʫ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥ ɹ ï ɿʘʢʘʨʧʘʪʩʴʢʠʡ ʧʨʦʛʠʥ, ʧʨʦʷʚʠ ʛʘʟʫ ʪʘ ʛʘʟʦʚʽ 

ʨʦʜʦʚʠʱʘ, ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ, ʪʝʢʪʦʥʽʯʥʘ ʙʫʜʦʚʘ, ʚʫʣʢʘʥʽʟʤ, ʨʽʟʥʦʚʽʢʦʚʽ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʢʦʤʧʣʝʢʩʠ, ʨʦʟʩʽʷʥʘ ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ. 

ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʥʘʧʠʩʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʩʣʫʛʫʚʘʣʠ: ʦʧʫʙʣʽʢʦʚʘʥʽ 

ʥʘʫʢʦʚʽ ʧʨʘʮʽ, ʬʦʥʜʦʚʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʦʭʦʧʣʶʶʪʴ ʧʠʪʘʥʥʷ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʛʝʦʣʦʛʽʯʥʦʾ ʪʘ ʪʝʢʪʦʥʽʯʥʦʾ ʙʫʜʦʚʠ, ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ, ʪʘ ʽʥ.; ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʥ ̫ ʧʣʦʠɦʥʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʛʝʦʬʽʟʠʯʥʠʭ ʧʦʣʽʚ, ʬʘʢʪʠʯʥʽ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʽ ʤʘʪʝʨʽʘʣʠ, 
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ʦʪʨʠʤʘʥʽ ʚ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʛʣʠʙʦʢʠʭ ʩʚʝʨʜʣʦʚʠʥ: ʦʧʠʩʠ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʢʝʨʥʫ ʪʘ ʰʣʘʤʫ, ʨʝʟʫʣʴʪʘʪʠ ʧʝʪʨʦʛʨʘʬʽʯʥʠʭ, 

ʤʽʢʨʦʬʘʫʥʽʩʪʠʯʥʠʭ ʘʥʘʣʽʟʽʚ ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʛʝʦʣʦʛʽʯʥʽ ʜʘʥʽ ʧʨʦ 

ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʢʘʨʦʪʘʞʥʽ ʜʽʘʛʨʘʤʠ ʛʝʦʬʽʟʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʚʝʨʜʣʦʚʠʥʘʭ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

1. ɺʧʝʨʰʝ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʦʚʽʢʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʧʦʨʽʜ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʱʦʜʦ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ.  

2. ɺʧʝʨʰʝ ʚʠʜʽʣʝʥʦ ʧʦʪʝʥʮʽʡʥʦ ʥʘʬʪʦʛʘʟʦʤʘʪʝʨʠʥʩʴʢ ̔ ʪʦʚʱ̔ ʟ ʧʦʟʠʮʽʾ 

ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʉʦʨʛ ʚ ʛʝʦʣʦʛʽʯʥʦʤʫ ʨʦʟʨʽʟʽ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ.  

3. ɺʧʝʨʰʝ ʥʘ ʦʩʥʦʚʽ ʩʪʦʚʙʫʨʥʠʭ ʟʘʤʽʨʽʚ ʪʝʤʧʝʨʘʪʫʨ ʫ ʧʦʥʘʜ 60 ʛʣʠʙʦʢʠʭ 

ʩʚʝʨʜʣʦʚʠʥʘʭ ʢʦʤʧʣʝʢʩʥʦ ʜʦʩʣʽʜʞʝʥʦ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʥʘ ʛʽʧʩʦʤʝʪʨʠʯʥʠʭ 

ʨʽʚʥʷʭ ʜʦ ʘʙʩʦʣʁ ʪʥʦʾ ʚʽʜʤʽʪʢʠ -3000 ʤ, ʘ ʪʘʢʦʞ ʡʦʛʦ ʟʚô̫ ʟʦʢ ʟ ʛʘʟʦʥʦʩʥʽʩʪʶ. 

4. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʙˇʨʫʥʪʦʚʘʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʧʦʜʘʣʴʰʠʭ ʥʘʧʨʷʤʢʽʚ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʥʘ ʚʠʷʚʣʝʥʥʷ ʧʦʢʣʘʜʽʚ 

ʧʨʠʨʦʜʥʠʭ ʛʘʟ̔ʚ, ʟʦʢʨʝʤʘ, ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʚʫʛʣʝʚʦʜʝʥʝʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʚ 

ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠ ʥʘʧʠʩʘʥʥʽ ʨʦʙʦʪʠ ʜʦʟʚʦʣʠʣʠ ʧʝʨʝʛʣʷʥʫʪʠ ʽʩʥʫʶʯʽ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʨʦʣʴ ʛʝʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʛʘʟʦʥʦʩʥʦʩʪʽ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʽ ʩʬʦʨʤʫʚʘʪʠ ʧʽʜʭʽʜ ʜʦ ʚʠʢʦʥʘʥʥʷ ʟʦʥʘʣʴʥʦʛʦ ʧʨʦʛʥʦʟʫ 

ʛʘʟʦʥʦʩʥʦʩʪʽ ʥʘʜʨ, ʘ ʪʘʢʦʞ ʧʨʠ ʧʦʜʘʣʴʰʽʡ ʧʦʩʪʘʥʦʚʮʽ ɻʈʈ ʚ ʤʝʞʘʭ ʣʦʢʘʣʴʥʠʭ 

ʦʙôʻʢʪʽʚ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ɸ.ɸ. ʃʦʢʪʻʚʘ ʻ 

ʟʘʚʝʨʰʝʥʦʶ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʶ ʨʦʙʦʪʦʶ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽ ʚʠʩʥʦʚʢʠ, 

ʚʠʢʣʘʜʝʥʽ ʚ ʜʠʩʝʨʪʘʮʽʾ, ʘʚʪʦʨʦʤ ʦʪʨʠʤʘʥʽ ʩʘʤʦʩʪʽʡʥʦ. ʃʘʙʦʨʘʪʦʨʥʽ ʘʥʘʣʽʟʠ 

ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʱʦʜʦ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ ʧʨʦʚʝʜʝʥʦ 

ʬʘʭʽʚʮʷʤʠ ʚʽʜʜʽʣʫ ʛʝʦʭʽʤʽʾ ʦʩʘʜʦʚʠʭ ʪʦʚʱ ɯʥʩʪʠʪʫʪʫ ʛʝʦʣʦʛʽʾ ʽ ʛʝʦʭʽʤʽʾ ʛʦʨʶʯʠʭ 

ʢʦʧʘʣʠʥ ʅɸʅ ʋʢʨʘʾʥʠ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʴ ʥʘ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ ʛʝʦʣʦʛʽʾ 
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ʽ ʛʝʦʭʽʤʽʾ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥè ʧʨʠʩʚʷʯʝʥʦʾ 60-ʨʽʯʯʶ ɯʥʩʪʠʪʫʪʫ ʛʝʦʣʦʛʽʾ ʽ ʛʝʦʭʽʤʽʾ 

ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʅɸʅ ʋʢʨʘʾʥʠ (ʃʴʚʽʚ, 2011) ʘ ʪʘʢʦʞ ʥʘ XI ʄʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ (ʄʦʩʢʚʘ, 2014). 

ʇʫʙʣ̔ʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 8 ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ, ʟʦʢʨʝʤʘ:      

6 ʨʦʙʽʪ ʫ ʬʘʭʦʚʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, 2 ʟ ʷʢʠʭ ʚʭʦʜʷʪʴ ʜʦ ʧʝʨʝʣʽʢʫ 

ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ ʪʘ 2 ʨʦʙʦʪ ʘʧʨʦʙʘʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʥʘ ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʪʘ 

ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, 4 ʨʦʟʜʽʣʽʚ, 

ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʪʘ ʪʝʢʩʪʦʚʦʛʦ ʜʦʜʘʪʢʫ.  

ʆʙʩʷʛ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ ʜʠʩʝʨʪʘʮʽʾ ʩʢʣʘʜʘʻ 158 ʩʪʦʨʽʥʦʢ ʜʨʫʢʦʚʘʥʦʛʦ ʪʝʢʩʪʫ, 

ʱʦ ʚʢʣʶʯʘʻ 33 ʨʠʩʫʥʢʠ, 6 ʪʘʙʣʠʮ,ɹ 2 ʬʦʨʤʫʣʠ. ʋ ʧʝʨʝʣʽʢʫ ʣʽʪʝʨʘʪʫʨʠ                

98 ʥʘʡʤʝʥʫʚʘʥ.ɹ ɼʠʩʝʨʪʘʮʽʷ ʤʽʩʪʠʪʴ 1 ʪʝʢʩʪʦʚʠʡ ʜʦʜʘʪʦʢ. 

ʈʦʙʦʪʫ ʚʠʢʦʥʘʥʦ ʫ ʚʽʜʜʽʣʽ ʛʝʦʣʦʛʽʾ ʥʘʬʪʠ ʽ ʛʘʟʫ ɯʥʩʪʠʪʫʪʫ ʛʝʦʣʦʛʽʾ ʽ ʛʝʦʭʽʤʽʾ 

ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʅɸʅ ʋʢʨʘʾʥʠ. 

ʇʦʜʷʢʠ. ʅʘʧʠʩʘʥʥʷ ʨʦʙʦʪʠ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ 

ʧʦʩʪʽʡʥʽʡ ʪʘ ʚʩʝʙʽʯʥʽʡ ʧʽʜʪʨʠʤʮʽ ʥʘʫʢʦʚʦʛʦ ʢʝʨʽʚʥʠʢʘ ʘʢʘʜʝʤʽʢʘ ʅɸʅ ʋʢʨʘʾʥʠ             

ʇʘʚʣʶʢʘ ʄ. ɯ., ʟʘ ʱʦ ʘʚʪʦʨ ʚʠʩʣʦʚʣʶʻ ʱʠʨʫ ʧʦʜʷʢʫ. 

ɸʚʪʦʨ ʚʠʩʣʦʚʣʶʻ ʛʣʠʙʦʢʫ ʚʜʯ̫ʥʽʩʪʴ ʢʘʥʜʠʜʘʪʫ ʛʝʦʣʦʛʦ-ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʥʘʫʢ 

ʑʝʨʙʽ ʆ.ʉ. ʟʘ ʧʦʩʪʽʡʥʝ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʪʘ ʥʘʜʘʥʥʷ ʤʝʪʦʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʘ 

ʪʘʢʦʞ ʮʽʥʥʽ ʧʨʦʬʝʩʽʡʥʽ ʧʦʨʘʜʠ. 

ʆʢʨʝʤʫ ʧʦʜʷʢʫ ʘʚʪʦʨ ʚʠʩʣʦʚʣʶʻ ʜʦʢʪʦʨʫ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ɹʘʛʨʽʶ ɯʛʦʨʶ 

ɼʤʠʪʨʦʚʠʯʫ, ʘ ʪʘʢʦʞ ʢʘʥʜʠʜʘʪʫ ʛʝʦʣʦʛʦ-ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʥʘʫʢ ʃʝʩʴʢʽʚʫ ɯʛʦʨʶ 

ɺʦʣʦʜʠʤʠʨʦʚʠʯʫ ʟʘ ʧʦʩʪʽʡʥʫ ʧʽʜʪʨʠʤʢʫ, ʚʩʝʙʽʯʥʝ ʩʧʨʠʷʥʥʷ ʪʘ ʟʤʽʩʪʦʚʥʽ 

ʢʦʥʩʫʣʴʪʘʮʽʾ ʚ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ.  

ɸʚʪʦʨ ʚʠʩʣʦʚʣʶʻ ʱʠʨʫ ʚʜʷʯʥʽʩʪɹ ʩʚʽʪʣʦʾ ʧʘʤôʷʪʽ ʜʦʢʪʦʨʫ ʛʝʦʣʦʛʦ-

ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʦʚʽ ʆʨʣʦʚʫ ʆ.ʆ. ʪʘ ʜʦʢʪʦʨʫ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ 

ʉʪʝʬʘʥʠʢʫ ʖ.ɺ., ʷʢʽ ʢʦʥʩʫʣʴʪʫʚʘʣʠ ʘʚʪʦʨʘ ʚ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʾ. 

ʊʘʢʦʞ ʘʚʪʦʨ ʚʜʷʯʥʠʡ ʚʩʽʤ ʥʘʫʢʦʚʮʷʤ ʪʘ ʧʨʘʮʽʚʥʠʢʘʤ ʚʠʨʦʙʥʠʯʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʩʧʨʠʷʣʠ ʫ ʥʘʧʠʩʘʥʥʽ ʜʘʥʦʾ ʨʦʙʦʪʠ. 
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ʈʦʟʜʽʣ 1 

ɻɽʆʃʆɻɯʏʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɿɸʂɸʈʇɸʊʉʔʂʆɻʆ ʇʈʆɻʀʅʋ 

1.1 ʌʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʫʤʦʚʠ 

ɺ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʪʝʨʠʪʦʨʽʷ, ʱʦ ʦʭʦʧʣʶʻ ɿʘʢʘʨʧʘʪʩʴʢʠʡ 

ʧʨʦʛʠʥ ʚ ʤʝʞʘʭ ʋʢʨʘʾʥʠ, ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʋʞʛʦʨʦʜʩʴʢʦʛʦ, ʄʫʢʘʯʽʚʩʴʢʦʛʦ, 

ɹʝʨʝʛʽʚʩʴʢʦʛʦ, ʉʚʘʣʷʚʩʴʢʦʛʦ, ɯʨʰʘʚʩʴʢʦʛʦ, ʍʫʩʪʩʴʢʦʛʦ, ʊʷʯʽʚʩʴʢʦʛʦ ʪʘ 

ʈʘʭʽʚʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʅʘʡʙʽʣʴʰʠʤʠ ʤʽʩʪʘʤʠ ʻ ʦʙʣʘʩʥʠʡ 

ʮʝʥʪʨ ʋʞʛʦʨʦʜ, ʘ ʪʘʢʦʞ ʨʘʡʦʥʥʽ ʮʝʥʪʨʠ ʄʫʢʘʯʝʚʦ, ʍʫʩʪ, ʊʷʯʽʚ, ɹʝʨʝʛʦʚʦ, 

ɺʠʥʦʛʨʘʜʽʚ. 

ʈʝʣʴʻʬ ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʛʽʨʩʴʢʠʤʠ ʤʘʩʠʚʘʤʠ 

ʚʫʣʢʘʥʽʯʥʠʭ ʛʽʨ, ʱʦ ʧʦʢʨʠʚʘʶʪʴ ʪʝʨʠʪʦʨʽʶ ʧʨʦʛʠʥʫ ʟ ʧʽʚʥʽʯʥʦʛʦ ʟʘʭʦʜʫ, ʧʽʚʥʦʯʽ 

ʪʘ ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ, ɿʘʢʘʨʧʘʪʩʴʢʦʶ ʥʠʟʦʚʠʥʦʶ, ʱʦ ʟʘʡʤʘʻ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʫ ʪʘ 

ʧʽʚʜʝʥʥʫ ʯʘʩʪʠʥʠ ʧʨʦʛʠʥʫ ʪʘ ɺʝʨʭʥʴʦʪʠʩʝʥʩʴʢʫ ʢʦʪʣʦʚʠʥʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥ ̔ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. 

ʂʣʽʤʘʪ, ʱʦ ʧʘʥʫʻ ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʪʷ, ʧʦʤʽʨʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ. ɺ ʣʽʪʥʽʡ 

ʧʝʨʽʦʜ ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʘʥʦʚʠʪʴ +21 Üʉ, ʘ ʚ ʟʠʤʦʚʠʡ ʯʘʩ -4 Üʉ. 

ɺ ʛʝʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʧʨʦʛʠʥ ʻ ʯʘʩʪʠʥʦʶ ʂʘʨʧʘʪʩʴʢʦʾ ʛʝʦʩʠʥʢʣʽʥʘʣʽ ʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʝʦʛʝʥʦʚʦʶ ʜʝʧʨʝʩʽʻʶ, ʷʢʘ ʥʘʢʣʘʜʝʥʘ ʥʘ ʜʠʩʣʦʢʦʚʘʥʠʡ 

ʛʝʪʝʨʦʛʝʥʥʠʡ ʬʫʥʜʘʤʝʥʪ, ʱʦ ʟʘʡʤʘʻ ʦʙʣʘʩʪʴ ʢʫʣʽʩʦʧʦʜʽʙʥʦʛʦ ʟʯʣʝʥʫʚʘʥʥʷ 

ɺʥʫʪʨʽʰʥʽʭ ʂʘʨʧʘʪ ʽ ʄʘʨʤʦʨʦʩʴʢʦʛʦ ʧʦʷʩʫ [93]. 

ɿ ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ ɿʘʢʘʨʧʘʪʩʴʢʠʡ ʧʨʦʛʠʥ ʚʽʜʦʢʨʝʤʣʝʥʠʡ ʚʽʜ ɿʦʚʥʽʰʥʽʭ 

ʂʘʨʧʘʪ ʟʦʥʦʶ ʇʝʥʽʥʩʴʢʠʭ ʩʢʝʣʴ, ʟ ʧʽʚʜʥʷ ʧʨʦʛʠʥ ʤʝʞʫʻ ʟ ʇʘʥʦʥʩʴʢʦʶ 

ʟʘʧʘʜʠʥʦʶ ʪʘ ʚʽʜʜʽʣʝʥʠʡ ʚʽʜ ʥʝʾ ʇʘʥʦʥʩʴʢʠʤ ʛʣʠʙʠʥʥʠʤ ʨʦʟʣʦʤʦʤ, ʥʘ 

ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ʧʨʦʛʠʥ ʤʝʞʫʻ ʟ ʊʨʘʥʩʽʣʴʚʘʥʩʴʢʦʶ ʟʘʧʘʜʠʥʦʶ, ʘ ʥʘ ʩʭʦʜʽ ʟ ̔

ʉʭʽʜʥʠʤʠ ʂʘʨʧʘʪʘʤʠ, ʟ ʧʽʚʥʽʯʥʦʛʦ ʟʘʭʦʜʫ ʧʨʦʛʠʥ ʧʝʨʝʭʦʜʠʪʴ ʫ ʉʣʦʚʘʮʴʢʫ 

ʟʘʧʘʜʠʥʫ (ʨʠʩ. 1.1.). 

ɺ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʋʢʨʘʾʥʠ ʚʠʜʽʣʷʶʪʴ ʥʘʩʪʫʧʥʽ ʩʪʨʫʢʪʫʨʥʽ 

ʝʣʝʤʝʥʪʠ: ɺʠʛʦʨʣʘʪ-ɻʫʪʠʥʩʴʢʘ ʚʫʣʢʘʥʽʯʥʘ ʛʨʷʜʘ, ʱʦ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʟ ʧʽʚʥʦʯʽ ʫ 

ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʽ, ʄʫʢʘʯʽʚʩʴʢʘ ʟʘʧʘʜʠʥʘ ʥʘ ʟʘʭʦʜʽ ʪʘ ʉʦʣʦʪʚʠʥʩʴʢʘ 

ʟʘʧʘʜʠʥʠ ʥʘ ʩʭʦʜʽ, ʱʦ ʨʦʟʤʝʞʦʚʘʥʽ ʚʫʣʢʘʥʽʯʥʠʤ ʭʨʝʙʪʦʤ ʐʦʣʝʩ. 
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ʈʠʩ. 1.1. ʈʦʟʪʘʰʫʚʘʥʥʷ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʚ ʤʝʞʘʭ ʦʪʦʯʫʶʯʠʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʘ F.Horvath [4] 

1-ɿʦʚʥʽʰʥʽ ʂʘʨʧʘʪʠ; 2-ɺʥʫʪʨʽʰʥʽ ʂʘʨʧʘʪʠ, ʘʣʴʧʽʡʩʴʢʽ ʽ ʜʠʥʘʨʩʴʢʽ ʩʪʨʫʢʪʫʨʥʽ 

ʦʜʠʥʠʮʽ; 3-ʚʠʭʽʜ ʥʘ ʧʦʚʝʨʭʥʶ ʜʦʤʝʟʦʟʦʡʩʴʢʠʭ ʫʪʚʦʨʝʥʴ; 4 ï ʟʦʥʘ ʇʝʥʽʥʩʴʢʠʭ 

ʩʢʝʣʴ; 5-ʣʽʥʽʷ ʜʝʨʞʘʚʥʠʭ ʢʦʨʜʦʥʽʚ. 

 

1.2 ɻʝʦʣʦʛʽʯʥʝ ʚʠʚʯʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ 

ɻʝʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʧʨʦʚʦʜʠʣʠ ʛʝʦʣʦʛʠ ɸʚʩʪʨʽʾ, 

ʏʝʭʽʾ, ʋʛʦʨʱʠʥʠ, ʈʫʤʫʥʽʾ ʚ ʜʘʚʥʠʥʫ, ʢʦʣʠ ʪʝʨʠʪʦʨʽʷ ɿʘʢʘʨʧʘʪʪʷ ʙʫʣʘ ʩʢʣʘʜʦʚʦʶ 

ʯʘʩʪʠʥʦʶ ʮʠʭ ʜʝʨʞʘʚ [58]. 

ʅʘʡʜʘʚʥʽʰʽ ʣʽʪʝʨʘʪʫʨʥʽ ʜʞʝʨʝʣʘ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʦʧʠʩʫʶʪʴ ʥʝ ʛʝʦʣʦʛʽʯʥʫ 

ʙʫʜʦʚʫ, ʘ ʟʛʘʜʫʶʪʴ ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ, ʱʦ ʚʠʜʦʙʫʚʘʣʠ ʚ ʤʝʞʘʭ ʮʽʻʾ ʪʝʨʠʪʦʨʽʾ. 

ɯʩʥʫʶʪʴ ʚʽʜʦʤʦʩʪʽ [52], ʱʦ ʢʘʤôʷʥʫ ʩʽʣʴ ʽʟ ʩʦʣʝʨʫʜʥʠʢʘ ʉʦʣʦʪʚʠʥʦ ʚʠʜʦʙʫʚʘʣʠ 

ʪʘ ʚʠʚʦʟʠʣʠ ʜʦ ɯʪʘʣʽʾ ʨʠʤʩʴʢʽ ʣʝʛʽʦʥʝʨʠ ʚ ɯVïʍʩʪ. 

ʇʝʨʰʽ ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʽ ʦʟʥʘʢʠ ʥʘʷʚʥʦʩʪʽ ʥʘʬʪʠ ʽ ʛʘʟʫ ʚ ɿʘʢʘʨʧʘʪʩʴʢʦʤʫ 

ʧʨʦʛʠʥʽ ʚʽʜʦʤʽ ʚʽʜ ʧʦʯʘʪʢʫ ʨʦʟʨʦʙʢʠ ʩʦʣʷʥʠʭ ʨʦʜʦʚʠʱ ʪʘ ʜʘʪʫʶʪʴʩʷ ʩʝʨʝʜʠʥʦ  ʁ
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ʜʝʚôʷʪʥʘʜʮʷʪʦʛʦ ʩʪʦʣʽʪʪʷ. ɯʥʦʜʽ ʚ ʢʦʧʘʣʴʥʷʭ ʟʫʩʪʨʽʯʘʣʠʩʴ ʟʘʤʘʟʫʯʝʥ ̔ ʩʦʣ̔, ʘ 

ʪʘʢʦʞ, ʧʦʜʝʢʫʜʠ, ʪʨʘʧʣʷʣʠʩʴ ʚʠʢʠʜʠ ʛʦʨʶʯʦʛʦ ʛʘʟʫ. 

ʎʽʣʝʩʧʨʷʤʦʚʘʥʦ ʥʘ ʥʘʷʚʥʽʩʪʴ ʚʫʛʣʝʚʦʜʥʽʚ ʪʝʨʠʪʦʨʽʁ  ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ 

ʧʦʯʘʣʠ ʜʦʩʣʽʜʞʫʚʘʪʠ ʟ 1946 ʨ., ʧʽʩʣʷ ʚʦʟô̒ ʜʥʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ɿʘʢʘʨʧʘʪʪʷ ʟ 

ʪʝʨʠʪʦʨʽʻʶ ʋʢʨʘʾʥʠ. ʇʝʨʰ ʟʘ ʚʩʝ ʧʨʦʚʦʜʠʣʠʩʴ ʢʦʤʧʣʝʢʩʥʽ ʛʝʦʣʦʛʦ-ʟʡʦʤʦʯʥʽ 

ʨʦʙʦʪʠ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʪʨʫʢʪʫʨʥʦïʧʦʰʫʢʦʚʦʛʦ ʙʫʨʽʥʥʷ. ʊʝʨʠʪʦʨʽʷ ʧʨʦʛʠʥʫ 

ʙʫʣʘ ʦʭʦʧʣʝʥʘ ʛʝʦʣʦʛʽʯʥʠʤ ʢʘʨʪʫʚʘʥʥʷʤ, ʱʦ ʚʠʢʦʥʫʚʘʣʦʩʴ ʚ ʤʘʩʰʪʘʙʘʭ       

1:200 000, 1:100 000, 1:50 000, ʘ ʥʘ ʣʦʢʘʣʴʥʠʭ ʜʽʣʷʥʢʘʭ ʽ 1:25 000. ɺ ʤʝʞʘʭ 

ʧʨʦʛʠʥʫ ʙʫʣʠ ʚʠʦʢʨʝʤʣʝʥʽ ʄʫʢʘʯʽʚʩʴʢʘ  ̔ʉʦʣʦʪʚʠʥʩʴʢʘ ʟʘʧʘʜʠʥʠ, ʱʦ ʨʦʟʜʽʣʝʥʽ 

ʚʫʣʢʘʥʽʯʥʠʤ ʭʨʝʙʪʦʤ ʐʦʣʝʩ, ʪʘ ɺʠʛʦʨʣʘʪ-ɻʫʪʠʥʩʴʢʘ ʚʫʣʢʘʥʽʯʥʘ ʛʨʷʜʘ. ʆʜʥʘʢ, 

ʤʦʞʣʠʚʦʩʪʽ ʛʝʦʣʦʛʽʯʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨ ʚ ʤʦʣʘʩʦʚʽʡ ʪʦʚʱʽ ʤʽʦʮʝʥʫ ʚ 

ʤʝʞʘʭ ʄʫʢʘʯʽʚʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʚʠʷʚʠʣʠʩʴ ʦʙʤʝʞʝʥʠʤʠ ʯʝʨʝʟ ʥʝʫʟʛʦʜʞʝʥʝ 

ʟʘʣʷʛʘʥʥʷ ʧʦʨʽʜ ʣʝʚʘʥʪʠʥʩʴʢʦʛʦ ʷʨʫʩʫ ʪʘ ʯʦʧʩʴʢʦʾ ʩʚʽʪʠ ʧʣʝʡʩʪʦʮʝʥʫ. ɺʣʘʩʥʝ 

ʪʦʤʫ, ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʩʪʨʫʢʪʫʨʥʦ-ʧʦʰʫʢʦʚʠʤ ʙʫʨʽʥʥʷʤ, ʩʧʨʷʤʦʚʘʥʠʤ ʥʘ 

ʚʠʷʚʣʝʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʫ ʘʥʪʠʢʣʽʥʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ ʜʣʷ ʚʚʦʜʫ ʚ ʛʣʠʙʦʢʝ ʙʫʨʽʥʥʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʧʣʦʱʠʥʥʽ ʛʝʦʬʽʟʠʯʥʽ ʟʡʦʤʢʠ, ʟʦʢʨʝʤʘ: ʩʝʡʩʤʦʨʦʟʚʽʜʢʘ, 

ʛʨʘʚʽʨʦʟʚʽʜʢʘ ʪʘ ʝʣʝʢʪʨʦʨʦʟʚʽʜʢʘ. ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʝʥʥʷ ʜʘʥʠʭ ʨʦʙʽʪ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʥʘʬʪʦʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʠʭ ʘʥʪʠʢʣʽʥʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʣʽʪʦʣʦʛʦ-ʬʘʮʽʘʣʴʥʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʦʟʢʨʠʪʠʭ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʨʦʟʨʽʟʽʚ, ʭʘʨʘʢʪʝʨ ʾʭ 

ʬʣʶʾʜʦʥʘʩʠʯʝʥʥʷ ʪʘ ʫʪʦʯʥʝʥʦ ʪʝʢʪʦʥʽʯʥʫ ʙʫʜʦʚʫ. 

ɺ ʮʝʡ ʞʝ ʯʘʩ ʨʦʟʛʦʨʥʫʪʦ ʧʣʦʱʠʥʥʽ ʛʝʦʬʽʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʧʦʰʫʢʽʚ 

ʪʚʝʨʜʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʪʘ ʚʫʛʣʝʚʦʜʥʽʚ. ɿʦʢʨʝʤʘ, ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʢʦʤʧʣʝʢʩ 

ʛʨʘʚʽʤʝʪʨʠʯʥʠʭ, ʝʣʝʢʪʨʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ, ʤʘʛʥʽʪʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʪʘ ʩʝʡʩʤʽʯʥʠʭ 

(ʄɺʍ, ʉɻʊ) ʜʦʩʣʽʜʞʝʥʴ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʨʘʚʽʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ɺ.ɸ.ɹʽʣʽʯʝʥʢʦ 

[41] ʩʢʣʘʜʝʥʦ ʢʘʨʪʫ ʣʦʢʘʣʴʥʠʭ ʘʥʦʤʘʣʽʡ ʩʠʣʠ ʪʷʞʽʥʥʷ ʧʦ ʉʘʢʩʦʚʫ-ʅʽʛʘʨʜʫ ʚ 

ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʥʘ ʷʢʽʡ ʤʦʟʘʾʯʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʢʦʥʪʨʘʩʪʥʽ 

(ʜʦʜʘʪʥʽ ʪʘ ʚʽʜôʻʤʥʽ) ʘʥʦʤʘʣʽʾ ʣʦʢʘʣʴʥʦʛʦ ʧʦʣʷ ʩʠʣʠ ʪʷʞʽʥʥʷ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʩʢʣʘʜʥʫ ʽ ʥʝʦʜʥʦʨʽʜʥʫ ʛʝʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʥʘʜʨ (ʨʠʩ. 1.2).  
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ʈʠʩ. 1.2.  ʂʘʨʪʘ-ʩʭʝʤʘ ʣʦʢʘʣʴʥʦʛʦ ʧʦʣʷ ʩʠʣʠ ʪʷʞʽʥʥʷ ʚ ʤʝʞʘʭ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʧʦ ʉʘʢʩʦʚʫ-ʅʽʛʘʨʜʫ.  ʅ=300 ʤ,  R=10 ʢʤ. ʉʢʣʘʚ: 

ɹʽʣʽʯʝʥʢʦ ɺ.ʗ. ʟ ʜʦʧʦʚʥʝʥʥʷʤʠ ʃʦʢʪʻʚʘ ɸ.ɸ. 

1 - ʉʪʨʫʢʪʫʨʠ, ʧʽʜʛʦʪʦʚʣʝʥʽ ʜʦ ʙʫʨʽʥʥʷ:  7 - ʋʞʛʦʨʦʜʩʴʢʘ;  8 - ɺʽʥʢʽʚʩʴʢʘ;  9 

- ɼʦʙʨʦʥʩʴʢʘ;  10 - ʂʠʙʣʷʨʩʴʢʘ; 11 - ʃʫʯʢʽʚʩʴʢʘ; 12 - ɿʘʚʠʜʽʚʩʴʢʘ; 13 - 

ʏʦʨʥʦʧʦʪʽʮʴʢʘ; 14 - ʗʙʣʫʥʽʚʩʴʢʘ; 15 - ɸʨʜʘʥʽʚʩʴʢʘ; 16 - ʅʦʚʦʩʽʣʴʩʴʢʘ;  17-

ʂʘʤʝʥʩʴʢʘ; 18 - ʉʪʝʙʣʽʚʩʴʢʘ; 19 - ʃʽʧʯʘʥʩʴʢʘ; 20 - ɹʫʰʪʠʥʩʴʢʘ; 21 - 

ʇʽʚʜʝʥʥʦʙʫʰʪʠʥʩʴʢʘ; 22 - ʆʢʨʫʛʣʷʥʩʴʢʘ; 23 - ɻʨʫʰʽʚʩʴʢʘ; 24 - 

ɼʘʥʠʣʽʚʩʴʢʘ. ɻʘʟʦʚʽ ʨʦʜʦʚʠʱʘ: 25 - ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʝ; 26 - ʉʪʘʥʽʚʩʴʢʝ; 

27 - ʂʦʨʦʣʽʚʩʴʢʝ; 28 - ɼʽʙʨʦʚʩʴʢʝ;  29 - ʉʦʣʦʪʚʠʥʩʴʢʝ;  30-ʄʘʨʪʽʚʩʴʢʝ. 3 - 

ʥʝʛʘʪʠʚʥʽ ʛʨʘʚʽʪʘʮʽʡʥʽ ʘʥʦʤʘʣʽʾ ʚʽʜ -0,5 ʜʦ -2,0 ʤʛʣ; 4 - ʥʝʛʘʪʠʚʥʽ 

ʛʨʘʚʽʪʘʮʽʡʥʽ ʘʥʦʤʘʣʽʾ ʤʝʥʰʝ -2,0 ʤʛʣ; 5 - ʧʦʟʠʪʠʚʥʽ ʛʨʘʚʽʪʘʮʽʡʥʽ ʘʥʦʤʘʣʽʾ 

ʚʽʜ 0 ʜʦ +2,0 ʤʛʣ; 6 - ʧʦʟʠʪʠʚʥʽ ʛʨʘʚʽʪʘʮʽʡʥʽ ʘʥʦʤʘʣʽʾ ʧʦʥʘʜ +2,0 ʤʛʣ. 
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ʊʘʢʘ ʦʩʦʙʣʠʚʽʩʪʴ ʧʦʚôʷʟʫʻʪʴʩʷ ʟ ʥʘʷʚʥʽʩʪʶ ʚʫʣʢʘʥʦʛʝʥʽʚ, ʩʦʣʷʥʠʭ 

ʰʪʦʢʽʚ, ʙʣʦʢʦʚʦʶ ʙʫʜʦʚʦʶ ʧʽʜʚʘʣʠʥ ʧʨʦʛʠʥʫ, ʣʽʪʦʣʦʛʽʯʥʦʶ ʤʽʥʣʠʚʽʩʪʶ ʪʘ 

ʨʽʟʥʠʤʠ ʪʦʚʱʠʥʘʤʠ ʤʦʣʘʩʦʚʦʛʦ ʯʦʭʣʘ, ʱʦ ʩʧʨʠʯʠʥʝʥʽ ʩʢʣʘʜʥʠʤʠ 

ʛʝʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʷʢʽ ʚʽʜʙʫʚʘʣʠʩʴ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ. 

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʧʨʠ ʧʨʦʚʝʜʝʥʥ ̔ ʚʠʩʦʢʦʪʦʯʥʠʭ 

ʛʨʘʚʽʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʫ ʤʝʞʘʭ ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʦʛʦ 

ʨʦʜʦʚʠʱʘ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʜʘʥʠʭ ʨʦʙʽʪ ʜʦʟʚʦʣʠʣʠ ʯʽʪʢʦ ʟʘʬʽʢʩʫʚʘʪʠ 

ʙʘʜʝʥʩʴʢʽ, ʣʝʚʘʥʪʠʥʩʴʢʽ ʪʘ ʧʣʽʦʮʝʥʦʚʽ ʚʫʣʢʘʥʦʛʝʥʥʽ ʪʽʣʘ ʚ ʨʦʟʨʽʟʽ ʩʪʨʫʢʪʫʨʠ 

ʪʘ ʾʭ ʬʦʨʤʫ ʱʝ ʜʦ ʨʦʟʢʨʠʪʪʷ ʾʭ ʩʚʝʨʜʣʦʚʠʥʘʤʠ. ʊʘʢʦʞ ʙʫʣʦ ʟʥʘʯʥʦ 

ʜʦʧʦʚʥʝʥʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʛʣʠʙʠʥʥʫ ʛʝʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʨʦʜʦʚʠʱʘ. 

ʇʨʦʪʷʛʦʤ ʧʦʥʘʜ ʩʝʤʠʜʝʩʷʪʠ ʨʦʢʽʚ ʩʝʡʩʤʦʨʦʟʚʽʜʫʚʘʣʴʥʽ ʨʦʙʦʪʠ ʚ ʤʝʞʘʭ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʧʨʦʚʦʜʠʣʠʩʴ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʟʦʢʨʝʤʘ: ʈʉʇ, 

ʂʄɿʍ, ʄɺʍ ʉɻʊ ʟ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʧʝʨʝʨʚʘʤʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʘʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ ʥʠʟʢʫ ʥʘʬʪʦʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʪʨʫʢʪʫʨ, ʥʘ ʷʢʠʭ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʧʨʦʚʦʜʠʣʦʩʷ ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʝ ʙʫʨʽʥʥʷ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʚ ʤʝʞʘʭ ʄʫʢʘʯʽʚʩʴʢʦʾ ʟʘʧʘʜʠʥʠ 

ʚʽʜʢʨʠʪʦ ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʝ, ʂʦʨʦʣʽʚʩʴʢʝ, ʉʪʘʥʽʚʩʴʢʝ ʛʘʟʦʚʽ ʨʦʜʦʚʠʱʘ, ʘ 

ʪʘʢʦʞ ʧʝʨʰʝ ʪʘ ʧʦʢʠ ʻʜʠʥʝ ʚ ʋʢʨʘʾʥʽ ʨʦʜʦʚʠʱʝ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ  ╖ 

ʄʘʨʪʽʚʩʴʢʝ. ʋ ʤʝʞʘʭ ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʚʽʜʢʨʠʪʦ ʉʦʣʦʪʚʠʥʩʴʢʝ ʪʘ 

ɼʽʙʨʦʚʩʴʢʝ ʛʘʟʦʚʽ ʨʦʜʦʚʠʱʘ. ʎʽ ʚʽʜʢʨʠʪʪʷ ʜʦʟʚʦʣʠʣʠ ʚʠʜʽʣʠʪʠ ʚ ʤʝʞʘʭ 

ʂʘʨʧʘʪʩʴʢʦʾ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʾ ʧʨʦʚʽʥʮʽʾ ɿʘʢʘʨʧʘʪʩʴʢʫ ʛʘʟʦʥʦʩʥʫ ʦʙʣʘʩʪʴ. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʪʝʨʠʪʦʨʽʷ ʧʨʦʛʠʥʫ ʧʦʚʥʽʩʪʶ ʧʦʢʨʠʪʘ ʛʨʘʚʽʨʦʟʚʽʜʢʦʶ, 

ʤʘʛʥʽʪʦʨʦʟʚʽʜʢʦʶ, ʛʝʦʣʦʛʽʯʥʦʶ ʟʡʦʤʢʦʶ. ɺ ʤʝʞʘʭ ʣʦʢʘʣʴʥʠʭ ʜʽʣʷʥʦʢ 

ʚʠʢʦʥʘʥʦ ʟʥʘʯʥʠʡ ʦʙʩʷʛ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʠʭ ʩʝʡʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺ 

ʤʝʞʘʭ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʧʨʦʛʠʥʫ ʧʨʦʙʫʨʝʥʦ ʧʦʥʘʜ 70 ʧʘʨʘʤʝʪʨʠʯʥʠʭ, 

ʧʦʰʫʢʦʚʠʭ, ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʛʘʟ, ʘ ʪʘʢʦʞ 

ʧʦʥʘʜ 200 ʩʪʨʫʢʪʫʨʥʠʭ, ʢʘʨʪʫʚʘʣʴʥʠʭ, ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʪʘ ʢʨʝʣʽʫʩʥʠʭ 

ʩʚʝʨʜʣʦʚʠʥ. ʇʨʦʚʝʜʝʥʦ ʟʥʘʯʥʠʡ ʦʙʩʷʛ ʥʘʫʢʦʚʠʭ ʪʝʤʘʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʚʠʜʘʥʦ ʙʽʣʴʰʝ 10 ʤʦʥʦʛʨʘʬʽʡ, ʧʨʠʩʚʷʯʝʥʠʭ ʧʠʪʘʥʥʷʤ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ, 
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ʪʝʢʪʦʥʽʢʠ, ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ, ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ, ʘ ʪʘʢʦʞ 

ʚʦʜʦʥʦʩʥʦʩʪʽ  ʪʝʨʠʪʦʨʽʾ.  

 

1.3 ʃʽʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʈʦʟʨʽʟ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʦʚʝʨʭʽʚ: 

ʚʝʨʭʥʴʦʛʦ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʝʦʛʝʥʦʚʠʤʠ ʤʦʣʘʩʘʤʠ, ʪʘ ʥʠʞʥʴʦʛʦ ī 

ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʧʘʣʝʦʟʦʡʩʴʢʠʤʠ, ʤʝʟʦʟʦʡʩʴʢʠʤʠ ʪʘ ʧʘʣʝʦʛʝʥʦʚʠʤʠ ʚʽʜʢʣʘʜʘʤʠ.  

ʇʘʣʝʦʟʦʡʩʴʢʘ ʝʨʘ 

ʅʘʡʜʨʝʚʥʽʰʽ ʚʽʜʢʣʘʜʠ ʨʽʟʥʦʚʽʢʦʚʦʛʦ ʣʦʞʘ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʫʪʚʦʨʝʥʥʷʤʠ ʧʘʣʝʦʟʦʶ, ʷʢʽ ʨʦʟʢʨʠʪʽ ʩʚʝʨʜʣʦʚʠʥʘʤʠ            

ˉˉ 1, 3, 4, 5-ʋʞʛʦʨʦʜ, 1-ʄʫʢʘʯʝʚʦ (ʪʝʨʤʘʣʴʥʘ), 1, 2-ʗʙʣʫʥʽʚ, 1, 5-ɺʝʣʠʢʘ 

ɼʦʙʨʦʥʴ, 1-ʈʫʩʴʢʽ ʂʦʤʘʨʽʚʮʽ ʪʘ ʽʥ. ʅʘʡʙʽʣʴʰʫ ʪʦʚʱʫ ʧʘʣʝʦʟʦʶ (ʧʦʥʘʜ     

700 ʤ) ʨʦʟʢʨʠʪʦ ʩʚʝʨʜʣʦʚʠʥʦʶ ˉ 1-ʈʫʩʴʢʽ ʂʦʤʘʨʽʚʮʽ. ɿʥʘʯʥʘ ʪʦʚʱʘ 

ʚʽʜʢʣʘʜʽʚ ʧʘʣʝʦʟʦʶ (583 ʤ) ʨʦʟʢʨʠʪʘ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ˉ 3-ʋʞʛʦʨʦʜ 

(ʪʝʨʤʘʣʴʥʘ) ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 1490-2073 ʤ ʪʘ ˉ 2-ʋʞʛʦʨʦʜ (ʩʪʨʫʢʪʫʨʥʦ-

ʧʦʰʫʢʦʚʘ) ʟʘʛʘʣʴʥʦʶ ʪʦʚʱʝʶ 544 ʤ ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 670-1214 ʤ. 

ɺʽʜʢʣʘʜʠ ʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ 

ʥʘʡʯʘʩʪʽʰʝ ʧʨʝʜʩʪʘʚʣʝʥʽ  ʢʨʠʩʪʘʣʽʯʥʠʤʠ ʩʣʘʥʮʷʤʠ, ʩʚʽʪʣʦ-ʩʽʨʠʤʠ, ʩʽʨʠʤʠ 

ʪʘ ʪʝʤʥʦ-ʩʽʨʠʤʠ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤʠ ʧʦʣʽʤʦʨʬʥʠʤʠ ʚʘʧʥʷʢʘʤʠ, ʪʝʤʥʦ-

ʩʽʨʠʤʠ ʬʽʣʽʪʘʤʠ, ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ (ʨʠʩ. 1.3). ɺʽʜʢʣʘʜʠ 

ʧʝʨʝʚʘʞʥʦ ʩʠʣʴʥʦ ʢʦʥʩʦʣʽʜʦʚʘʥʽ ʪʘ ʧʦʚʩʶʜʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʠʟʴʢʠʤʠ 

ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʉʣʽʜ ʪʘʢʦʞ ʜʦʜʘʪʠ, ʱʦ 

ʤʽʢʨʦʬʘʫʥʽʩʪʠʯʥʽ ʟʘʣʠʰʢʠ ʚ ʧʨʠʡʥʷʪʥʦʤʫ ʜʣʷ ʾʭ ʚʠʚʯʝʥʥʷ ʩʪʘʥʽ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʜʦʩʠʪʴ ʨʽʜʢʦ. 

ʄʝʟʦʟʦʡʩʴʢʘ ʝʨʘ 

ɺ̔ ʜʢʣʘʜʠ ʤʝʟʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ ʟʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤ ʥʝʫʟʛʦʜʞʝʥʥʷʤ 

ʧʝʨʝʢʨʠʚʘʶʪʴ ʧʦʨʦʜʠ ʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʯʘʩʫ, ʷʢʽ ʚ ʤʝʞʘʭ ʧʨʦʛʠʥʫ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʫʪʚʦʨʝʥʥʷʤʠ ʪʨʽʘʩʦʚʦʾ, ʶʨʩʴʢʦʾ ʪʘ ʢʨʝʡʜʦʚʦʾ ʩʠʩʪʝʤ.  
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ʊʨʽʘʩʦʚʘ ʩʠʩʪʝʤʘ 

ɺʽʜʢʣʘʜʠ ʪʨʽʘʩʦʚʦʾ ʩʠʩʪʝʤʠ ʟʘʣʷʛʘʶʪʴ ʟʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤ 

ʥʝʫʟʛʦʜʞʝʥʥʷʤ. ɺ ʤʝʞʘʭ ʄʫʢʘʯʽʚʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʚʦʥʠ ʨʦʟʢʨʠʪʽ 

ʩʚʝʨʜʣʦʚʠʥʘʤʠ, ʧʨʦʙʫʨʝʥʠʤʠ ʥʘ ɿʘʣʫʞʩʴʢʽʡ, ɺʝʣʠʢʦ-ɼʦʙʨʦʥʩʴʢʽʡ, 

ɹʝʨʝʛʽʚʩʴʢʽʡ, ɺʽʥʴʢʽʚʩʴʢʽʡ, ɸʨʜʘʥʽʚʩʴʢʽʡ, ʃʽʩʢʽʚʩʴʢʽʡ ʧʣʦʱʘʭ, ʚ ʤʝʞʘʭ 

ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʦʛʦ ʪʘ ʄʘʨʪʽʚʩʴʢʦʛʦ ʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ, ʘ ʪʘʢʦʞ 

ʧʘʨʘʤʝʪʨʠʯʥʦʶ ʩʚʝʨʜʣʦʚʠʥʦʶ ˉ 1-ʅʝʚʠʮʴʢʘ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʧʽʚʥʽʯʥʦ-

ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʄʫʢʘʯʽʚʩʴʢʦʾ ʟʘʧʘʜʠʥʠ. ɺ ʤʝʞʘʭ ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ 

ʚʽʜʢʣʘʜʠ, ʱʦ ʚʽʜʥʝʩʝʥʽ ʜʦ ʪʨʽʘʩʦʚʦʛʦ ʚʽʢʫ ʨʦʟʢʨʠʪʽ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʚ ʤʝʞʘʭ 

 

ʈʠʩ. 1.3. ʇʽʩʢʦʚʠʢ ʢʝʤʙʨʽʡʩʴʢʦʛʦ ʚʽʢʫ ʪʫʬʦʛʝʥʥʠʡ, ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʡ, 

ʪʝʤʥʦ-ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ, ʥʝʚʘʧʥʷʢʦʚʠʩʪʠʡ. ʄʽʩʮʝ ʚʽʜʙʦʨʫ ʩʚ.  ̄15-ʋʞʛʦʨʦʜ. 

ɻʣʠʙʠʥʘ ʚʽʜʙʦʨʫ ʢʝʨʥʘ 1963 ʤ. 

 

ʧʣʦʱ ʉʦʢʠʨʥʠʮʷ ʪʘ ʊʝʨʝʩʚʘ. ʅʘʡʧʦʚʥʽʰʠʡ ʨʦʟʨʽʟ ʪʨʽʘʩʫ ʪʦʚʱʠʥʦʶ 1050 ʤ 

(ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 1730-2780 ʤ) ʧʨʦʙʫʨʝʥʠʡ ʩʚʝʨʜʣʦʚʠʥʦʶ ˉ 1-ʄʫʢʘʯʝʚʦ 

(ɻʊɽ). ʊʦʚʱʘ ʚʽʜʢʣʘʜʽʚ ʪʨʽʘʩʦʚʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʨʦʟʢʨʠʪʘ ʨʝʰʪʦʶ 

ʩʚʝʨʜʣʦʚʠʥ, ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ ʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʜʦ ʢʽʣʴʢʦʭ ʩʦʪʝʥʴ ʤʝʪʨʽʚ. 
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ʈʦʟʨʽʟ ʪʨʽʘʩʫ ʚ ʤʝʞʘʭ ʧʨʦʛʠʥʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʩʚʽʪʣʦ-ʩʽʨʠʤʠ, 

ʩʽʨʠʤʠ ʽ ʢʨʝʤʦʚʠʤʠ ʜʦʣʦʤʽʪʘʤʠ, ʢʨʝʤʥʠʩʪʠʤʠ ʘʨʛʽʣʽʪʘʤʠ, ʪʝʤʥʦ-ʩʽʨʠʤʠ 

ʢʨʝʤʥʠʩʪʠʤʠ ʤʝʨʛʝʣʷʤʠ, ʢʚʘʨʮʦʚʠʜʥʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ ʪʘ ʙʨʝʢʯʽʷʤʠ      

(ʈʠʩ. 1.4.). 

 

ʈʠʩ. 1.4. ɹʨʝʢʯʽʷ ʪʨʽʘʩʦʚʦʛʦ ʚʽʢʫ ʟ ʢʘʣʴʮʠʪʦʚʠʤʠ ʧʨʦʞʠʣʢʘʤʠ. ʄʽʩʮʝ 

ʚʽʜʙʦʨʫ ʩʚ.  ̄1-ɹʦʨʦʜʽʚʩʴʢʦ-ʅʦʚʦʩʽʣʴʩʴʢʘ. ɻʣʠʙʠʥʘ ʚʽʜʙʦʨʫ                  

ʢʝʨʥʘ 1800-1808 ʤ. 

ʖʨʩʴʢʘ ʩʠʩʪʝʤʘ 

ɺʽʜʢʣʘʜʠ ʶʨʩʴʢʦʾ ʩʠʩʪʝʤʠ ʨʦʟʢʨʠʪʽ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʚ ʤʝʞʘʭ ʧʦʰʫʢʦʚʦ-

ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʧʣʦʱ ɺʠʥʦʛʨʘʜʦʚʦ, ʋʞʛʦʨʦʜ, ʉʦʢʠʨʥʠʮʷ, ʃʝʩʘʨʥʷ, ɯʨʰʘʚʘ, 

ʊʝʨʝʙʣʷ, ʊʷʯʝʚʦ, ʊʝʨʝʩʚʘ, ʘ ʪʘʢʦʞ ʧʘʨʘʤʝʪʨʠʯʥʦʶ ʩʚʝʨʜʣʦʚʠʥʦʶ               

ˉ 1 - ʅʝʚʠʮʴʢʘ. ɺʽʜʢʣʘʜʠ ʶʨʩʴʢʦʾ ʧʝʨʽʦʜʫ, ʚʽʜʦʤʽ ʪʘʢʦʞ ʚ ʙʘʛʘʪʴʦʭ ʤʽʩʮʷʭ 

ʚ ʤʝʞʘʭ ʟʦʥʠ ʉʢʝʣʴ ʽ ʄʘʨʤʘʨʦʩʴʢʦʾ ʟʦʥʠ [30]. ʎʽ ʫʪʚʦʨʝʥʥʷ ʚʠʷʚʣʝʥʽ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʧʣʦʱʠʥʥʠʭ ʢʘʨʪʫʚʘʣʴʥʠʭ ʪʘ ʛʝʦʣʦʛʦ-ʟʡʦʤʢʦʚʠʭ 

ʨʦʙʽʪ.  
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ʖʨʩʴʢʽ ʚʽʜʢʣʘʜʠ ʜʦʩʠʪʴ ʤʽʥʣʠʚʽ ʣʽʪʦʣʦʛʽʯʥʦ: ʷʢʱʦ ʚ ʤʝʞʘʭ ʧʽʚʥʽʯʥʦ-

ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʘ ʩʘʤʝ ʚ ʤʝʞʘʭ ʧʣʦʱ ʃʝʩʘʨʥʷ, 

ɿʘʣʫʞ, ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʪʝʤʥʦʢʦʣʽʨʥʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ ʪʘ 

ʪʝʤʥʦ-ʩʠʥʽʤʠ ʘʨʛʽʣʽʪʘʤʠ, ʪʦ ʫ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʧʨʦʛʠʥʫ, ʚ ʨʘʡʦʥʽ ʧʣʦʱ 

ɺʠʥʦʛʨʘʜʦʚʦ ʪʘ ʊʝʨʝʩʚʘ, ʟʤʽʥʶʶʪʴʩʷ ʥʘ ʨʽʟʥʦʚʠʜʥʦʩʪʽ, ʱʦ ʩʢʣʘʜʝʥʽ ʩʚʽʪʣʦ-

ʩʽʨʠʤʠ ʚʘʧʥʷʢʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʪʝʤʥʦ-ʩʽʨʠʭ ʘʨʛʽʣʽʪʽʚ, ʨʽʜʰʝ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʭ ʧʽʩʢʦʚʠʢʽʚ. ɺ ʨʦʟʨʽʟʽ ʧʦʨʽʜ ʶʨʩʴʢʦʛʦ ʚʽʢʫ ʯʘʩʪʦ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʩʧʽʣʽʪʠ, ʣʘʚʦʙʨʝʢʯʽʾ, ʪʫʬʦʘʨʛʽʣʽʪʠ, ʨʘʜʽʦʣʷʨʠʪʠ, ʢʨʝʤʥʠʩʪʽ 

ʤʝʨʛʝʣʽ. 

ʂʨʝʡʜʦʚʘ ʩʠʩʪʝʤʘ 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʪʨʽʘʩʦʚʠʤʠ ʽ ʶʨʩʴʢʠʤʠ ʚʽʜʢʣʘʜʘʤʠ, ʢʨʝʡʜʷʥʽ ʨʦʟʚʠʥʫʪʽ 

ʥʘʙʘʛʘʪʦ ʰʠʨʰʝ ʽ ʾʭ ʚʽʢ ʚʠʟʥʘʯʝʥʦ ʙʽʣʴʰ ʦʙˇʨʫʥʪʦʚʘʥʦ. ʂʨʝʡʜʦʚʽ ʚʽʜʢʣʘʜʠ 

ʧʝʨʝʚʘʞʥʦ ʧʦʰʠʨʝʥʽ ʚ ʩʢʣʘʜʽ ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʣʦʞʘ ʚ ʤʝʞʘʭ ʄʫʢʘʯʽʚʩʴʢʦʾ ʪʘ 

ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥ ʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʦʶ ʣʽʪʦʣʦʛʦ-ʬʘʮʽʘʣʴʥʦʶ 

ʤʽʥʣʠʚʽʩʪʶ. ʅʘʡʙʽʣʴʰʘ ʪʦʚʱʘ ʚʽʜʢʣʘʜʽʚ ʢʨʝʡʜʦʚʦʛʦ ʚʽʢʫ (2310 ʤ) ʧʨʦʡʜʝʥʘ 

ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʩʚʝʨʜʣʦʚʠʥʦʶ                     

 ̄10-ʊʝʨʝʙʣʷʥʩʴʢʘ. ʆʢʨʽʤ ʮʽʻʾ ʩʚʝʨʜʣʦʚʠʥʠ ʚʽʜʢʣʘʜʠ ʢʨʝʡʜʠ ʜʦʩʠʪʴ ʜʦʙʨʝ 

ʚʠʚʯʝʥʽ ʚ ʨʦʟʨʽʟʘʭ ʽʥʰʠʭ 9 ʩʚʝʨʜʣʦʚʠʥ ʊʝʨʝʙʣʷʥʩʴʢʦʾ ʧʣʦʱʽ. ɿʘʛʘʣʦʤ ʚ 

ʤʝʞʘʭ ʧʨʦʛʠʥʫ ʚʽʜʢʣʘʜʠ ʢʨʝʡʜʦʚʦʾ ʩʠʩʪʝʤʠ ʨʦʟʢʨʠʪʽ ʧʦʥʘʜ ʩʦʨʦʢʘ 

ʩʚʝʨʜʣʦʚʠʥʘʤʠ. ɿʥʘʯʥʫ ʪʦʚʱʫ ʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʨʦʟʢʨʠʪʦ 

ʩʚʝʨʜʣʦʚʠʥʦʶ ˉ 1-ɺʝʣʠʢʘ ɼʦʙʨʦʥʴ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ 

ʯʘʩʪʠʥʽ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. ʊʘʢʦʞ ʟʥʘʯʥʫ ʪʦʚʱʫ ʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ 

ʧʨʦʡʜʝʥʦ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ˉ 1-ɹʫʰʪʠʥʩʴʢʘ, ˉ 2-ʏʦʨʥʦʧʦʪʽʮʴʢʘ,                  

ˉ 1-ɼʘʥʠʣʽʚʩʴʢʘ, ʪʘ ʽʥ. 

ɺ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʚʠʜʽʣʝʥʦ ʜʝʢʽʣʴʢʘ ʣʽʪʦʣʦʛʽʯʥʦ 

ʚʽʜʤʽʥʥʠʭ ʨʦʟʨʽʟʽʚ ʢʨʝʡʜʠ: ʟ ʩʪʨʦʢʘʪʠʤʠ ʤʝʨʛʝʣʷʤʠ ʽ ʬʣʽʰʦʚʠʜʥʠʤʠ 

ʫʪʚʦʨʝʥʥʷʤʠ (ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʘ ʯʘʩʪʠʥʘ ʧʨʦʛʠʥʫ); ʟ ʧʦʪʫʞʥʠʤ ʢʦʤʧʣʝʢʩʦʤ 

ʪʝʤʥʦ-ʩʽʨʠʭ ʘʨʛʽʣʽʪʽʚ, ʤʝʨʛʝʣʽʚ, ʚʘʧʥʷʢʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ, ʛʨʘʚʝʣʽʪʽʚ ʽ 

ʧʽʩʢʦʚʠʢʽʚ (ʮʝʥʪʨʘʣʴʥʘ ʽ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʘ ʯʘʩʪʠʥʠ ʧʨʦʛʠʥʫ) (ʨʠʩ. 1.5, 1,6); ʟ 
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ʪʝʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ ʽ ʚʫʣʢʘʥʦʛʝʥʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ 

(ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʘ ʯʘʩʪʠʥʘ ʧʨʦʛʠʥʫ). 

 

ʈʠʩ. 1.5. ʉʚ.  ̄1-ɹʫʰʪʠʥʦ. ɻʣʠʙʠʥʘ ʚʽʜʙʦʨʫ ʢʝʨʥʘ 1902 ʤ (K). 

ɼʠʥʘʤʦʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʡ, ʤʘʨʤʫʨʠʟʦʚʘʥʠʡ, ʪʨʽʱʠʥʫʚʘʪʠʡ, ʟʦʦ-

ʬʽʪʦʛʝʥʥʠʡ, ʧʝʣʽʪʦʤʦʨʬʥʠʡ ʚʘʧʥʷʢ ʟ ʜʦʤʽʰʢʦʶ ʧʝʣʽʪʦ-ʘʣʝʚʨʠʪʦʚʠʭ 

ʫʣʘʤʢʽʚ ʢʚʘʨʮʫ. ɼʝʪʘʣʴ ʙʫʜʦʚʠ ʧʦʨʦʜʠ. ɼʽʣʷʥʢʘ ʧʨʦʷʚʫ ʤʘʢʩʠʤʘʣʴʥʠʭ 

ʜʝʬʦʨʤʘʮʽʡ ʽ ʧʝʨʝʢʨʠʩʪʘʣʽʟʘʮʽʾ. ʅʽʢʦʣʽ ʍ. 

 

 

ʈʠʩ. 1.6. ʉʚ  ̄8-ʊʝʨʝʙʣʷ. ɻʣʠʙʠʥʘ ʚʽʜʙʦʨʫ ʢʝʨʥʘ 2014 ʤ (K). 

ʉʝʜʠʤʝʥʪʦʛʝʥʥʠʡ, ʤʘʨʤʫʨʠʟʦʚʘʥʠʡ, ʢʘʨʙʦʥʘʪʥʠʡ ʛʨʘʚʝʣʽʪ 

ʢʘʨʙʦʥʘʪʠʟʦʚʘʥʠʡ, ʧʽʨʠʪʠʟʦʚʘʥʠʡ ʽ ʢʘʪʘʢʣʘʟʦʚʘʥʠʡ. ʇʦʢʘʟʘʥʦ ʬʨʘʛʤʝʥʪ 

ʥʘʧʦʚʥʶʚʘʯʘ, ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʚ ʜʘʥʦʤʫ ʟʨʘʟʢʫ ʧʽʩʢʦʚʠʢʦʤ 

ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʠʤ ʟ ʩʣʶʜʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʠʤ ʮʝʤʝʥʪʦʤ. ʅʽʢʦʣʽ ʍ. 
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ʂʘʡʥʦʟʦʡʩʴʢʘ ʝʨʘ 

ʇʘʣʝʦʛʝʥʦʚʘ ʩʠʩʪʝʤʘ 

ɺʽʜʢʣʘʜʠ ʧʘʣʝʦʛʝʥʫ ʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʧʨʦʛʠʥʫ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʫʪʚʦʨʝʥʥʷʤʠ ʮʝʥʪʨʘʣʴʥʦïʢʘʨʧʘʪʩʴʢʦʛʦ ʬʣʽʰʫ ʷʢʽ ʨʦʟʢʨʠʪʽ ʩʚʝʨʜʣʦʚʠʥʘʤʠ 

ʥʘ ʋʞʛʦʨʦʜʩʴʢʽʡ ʧʣʦʱʽ. ɺ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʧʨʦʛʠʥʫ ʧʘʣʝʦʛʝʥʦʚʽ ʚʽʜʢʣʘʜʠ, 

ʨʦʟʚʠʥʫʪʽ ʚ ʇʝʥʽʥʩʴʢʽʡ ʟʦʥʽ ʩʪʨʽʤʯʘʢʽʚ. 

ʋ ʧʽʚʜʝʥʥʦ ï ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʧʨʦʛʠʥʫ ʝʦʮʝʥʦʚʽ ʚʽʜʢʣʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʧʽʩʢʦʚʠʢʘʤʠ, ʘʣʝʚʨʦʣʽʪʘʤʠ, ʘʨʛʽʣʽʪʘʤʠ ʽ ʤʝʨʛʝʣʷʤʠ ʷʢʽ ʨʦʟʢʨʠʪʽ ʫ 

ʩʚʝʨʜʣʦʚʠʥʘʭ ʥʘ ɼʘʥʠʣʽʚʩʴʢʽʡ ʽ ʉʦʣʦʪʚʠʥʩʴʢʽʡ ʧʣʦʱʘʭ.  

ɺ ʤʝʞʘʭ ʣʦʞʘ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʚʩʪʘʥʦʚʣʝʥʦ ʜʚʘ ʪʠʧʠ ʨʦʟʨʽʟʽʚ 

ʧʘʣʝʦʛʝʥʫ: ʧʽʜʛʘʣʴʩʴʢʠʡ ʬʣʽʰ ʫ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʧʨʦʛʠʥʫ ʪʘ 

ʰʦʧʫʨʩʴʢʠʡ ʬʣʽʰ ʫ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʧʨʦʛʠʥʫ.  

ʇʽʜʛʘʣʴʩʴʢʠʡ ʬʣʽʰ, ʷʢʠʡ ʜʦʩʣʽʜʥʠʢʠ ʚʽʜʥʦʩʷʪʴ ʜʦ ʝʦʮʝʥʫ, ʨʦʟʢʨʠʪʠʡ 

ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʟʦʢʨʝʤʘ ʚ ʤʝʞʘʭ ʋʞʛʦʨʦʜʩʴʢʦʾ, ɿʘʣʫʟʴʢʦʾ, ʗʙʣʫʥʽʚʩʴʢʦʾ 

ʧʣʦʱ, ʘ ʪʘʢʦʞ ʧʘʨʘʤʝʪʨʠʯʥʦʶ ʩʚʝʨʜʣʦʚʠʥʦʶ ˉ1-ʅʝʚʠʮʴʢʘ. ɺ 

ʣʽʪʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʧʦʨʦʜʠ ʮʴʦʛʦ ʚʽʢʫ ʩʢʣʘʜʝʥʽ ʨʽʟʥʦʟʝʨʥʠʩʪʠʤʠ, 

ʯʘʩʪʦ ʩʣʘʙʦʟʮʝʤʝʥʪʦʚʘʥʠʤʠ ʛʨʘʚʝʣʽʪʘʤʠ, ʧʽʩʢʦʚʠʢʘʤʠ, ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, 

ʘʨʛʽʣʽʪʘʤʠ ʽ ʤʝʨʛʝʣʷʤʠ. 

ʐʦʧʫʨʩʴʢʠʡ ʬʣʽʰ ʨʦʟʢʨʠʪʦ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʚ ʤʝʞʘʭ ʊʝʨʝʙʣʷʥʩʴʢʦʾ, 

ʊʝʨʝʩʚʠʥʩʴʢʦʾ, ɼʘʥʠʣʽʚʩʴʢʦʾ, ɻʨʫʰʽʚʩʴʢʦʾ, ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʧʣʦʱ. ʅʘ 

ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ ʚʽʜ ʤ.ʉʦʣʦʪʚʠʥʦ ʰʦʧʫʨʩʴʢʠʡ ʬʣʽʰ ʚʠʭʦʜʠʪʴ ʥʘ ʧʦʚʝʨʭʥʶ 

[42]. ʊʦʚʱʠʥʘ ʚʽʜʢʣʘʜʽʚ ʰʦʧʫʨʩʴʢʦʛʦ ʬʣʽʰʫ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʘ ʛʣʠʙʦʢʠʤ 

ʙʫʨʽʥʥʷʤ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 137 ʤ (ʩʚ. ˉ 34-ʂʦʣʦʜʥʦ) ʜʦ 1663 ʤ                   

(ʩʚ.ˉ 1-ʉʦʣʦʪʚʠʥʦ). 

ʎʽ ʚʽʜʢʣʘʜʠ ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʛʨʘʚʝʣʽʪʘʤʠ, 

ʧʽʩʢʦʚʠʢʘʤʠ ʽ ʘʣʝʚʨʦʣʽʪʘʤʠ (ʨʠʩ. 1.7). 

ʅʝʦʛʝʥʦʚʘ ʩʠʩʪʝʤʘ 

ʅʘ ʨʦʟʤʠʪʽʡ ʧʦʚʝʨʭʥʽ ʜʦʥʝʦʛʝʥʦʚʦʾ ʦʩʥʦʚʠ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ 

ʟʘʣʷʛʘʻ ʪʦʚʱʘ ʥʝʦʛʝʥʫ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʽʜʢʣʘʜʘʤʠ ʤʽʦʮʝʥʫ, ʧʣʽʦʮʝʥʫ ʪʘ 
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ʧʣʝʡʩʪʦʮʝʥʫ (ʨʠʩ. 1.8.). ʏʝʨʝʟ ʩʢʣʘʜʥʫ ʽ ʥʝʦʜʥʦʨʽʜʥʫ ʛʝʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʘ ʪʘʢʦʞ ʣʽʪʦʣʦʛʽʯʥʫ ʤʽʥʣʠʚʽʩʪʴ ʽʩʥʫʶʪʴ ʨʽʟʥʽ 

ʧʦʛʣʷʜʠ ʱʦʜʦ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʧʝʚʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʥʝʦʛʝʥʫ. ʅʘʡʜʨʝʚʥʽʰʽ 

ʧʦʨʦʜʠ ʤʽʦʮʝʥʫ ï ʝʛʝʥʙʫʨʟʴʢʽ (ʙʫʨʢʘʣʽʚʩʴʢʘ ʩʚʽʪʘ), ʩʢʣʘʜʝʥʽ ʚ ʦʩʥʦʚʥʦʤʫ 

ʪʝʤʥʦ - ʽ ʩʚʽʪʣʦ-ʩʽʨʠʤʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ  

 

 

 

ʈʠʩ. 1.7. ʉʚ. ˉ 28-ʉʦʣʦʪʚʠʥʦ. ɻʣʠʙʠʥʘ ʚʽʜʙʦʨʫ ʢʝʨʥʘ 2448 ʤ (P). ɸʣʝʚʨʦʣʽʪ 

ʢʚʘʨʮʦʚʠʡ ʟ ʢʘʣʴʮʠʪʦʚʠʤ ʮʝʤʝʥʪʦʤ, ʽʥʪʝʥʩʠʚʥʦ ʩʫʣʴʬʽʜʠʟʦʚʘʥʠʡ ʽ 

ʢʘʨʙʦʥʘʪʠʟʦʚʘʥʠʡ, ʟ ʦʟʥʘʢʘʤʠ ʨʽʟʥʦʥʘʧʨʘʚʣʝʥʠʭ  

ʜʠʥʘʤʽʯʥʠʭ ʜʠʩʣʦʢʘʮʽʡ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ʅʘ ʨʠʩʫʥʢʫ ʧʦʢʘʟʘʥʦ ʤʘʩʠʚʥʫ 

ʧʝʨʚʠʥʥʫ ʪʝʢʩʪʫʨʫ, ʘʣʝʚʨʠʪʦʚʫ ʩʪʨʫʢʪʫʨʫ, ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʫʣʘʤʢʽʚ ʽ 

ʤʘʩʰʪʘʙʠ ʧʨʦʷʚʫ ʨʽʟʥʦʥʘʧʨʘʚʣʝʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʜʠʩʣʦʢʘʮʽʡ. ɼʽʘʛʦʥʘʣʴʥʽ 

ʥʘʡʙʽʣʴʰʝ ʧʨʦʷʚʣʝʥʽ, ʩʫʣʴʬʽʜʠʟʦʚʘʥʽ ʽ ʢʘʨʙʦʥʘʪʠʟʦʚʘʥʽ. ʅʽʢʦʣʽ ʍ. 
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ʈʠʩ. 1.8. ɻʝʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʧʦʚʝʨʭʥʽ ʪʘ ʩʪʨʫʢʪʫʨʥʘ ʢʘʨʪʘ ʧʦʢʨʽʚʣʽ ʜʦʥʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ.  

ʉʢʣʘʣʠ: ʆ.ʉ. ʑʝʨʙʘ, ʅ.ʗ. ʈʘʜʢʦʚʝʮʴ, ɸ.ɸ. ʃʦʢʪʻʚ (ʢʘʨʪʘ ʧʦʚʝʨʭʥʽ ʧʦʙʫʜʦʚʘʥʘ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʢʦʣʝʢʪʠʚʫ ʧʽʜʧʨʠʻʤʩʪʚ ʅɸʂ çʅʘʬʪʦʛʘʟ ʋʢʨʘʾʥʠè)  

1 - ̔ ʟʦʛʽʧʩʠ ʜʦʥʝʦʛʝʥʦʚʦʾ ʧʦʚʝʨʭʥʽ, ʤ; 2 - ʧʘʣʝʦʚʫʣʢʘʥʠ; 3 - ʣʽʥʽʾ ʥʘʩʫʚʽʚ; 4 - ʟʦʥʘ ʇʝʥʽʥʩʴʢʠʭ ʩʢʝʣʴ; 5 - ʧʦʚʟʜʦʚʞʥʽ ʨʦʟʣʦʤʠ; 6 - ʧʦʧʝʨʝʯʥʽ ʨʦʟʣʦʤʠ; 7 - ʤʝʨʠʜʽʦʥʘʣʴʥʽ ʨʦʟʣʦʤʠ;          

8 - ʩʚʝʨʜʣʦʚʠʥʠ ʛʣʠʙʦʢʦʛʦ ʙʫʨʽʥʥʷ; 9 - ʩʚʝʨʜʣʦʚʠʥʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʙʫʨʽʥʥʷ; 10 - ʣʽʥʽʷ ʜʝʨʞʘʚʥʦʛʦ ʢʦʨʜʦʥʫ; 11 - ʤʘʛʤʘʪʠʯʥʽ ʪʽʣʘ. 
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ʪʝʤʥʦ-ʩʽʨʠʭ ʘʨʛʽʣʽʪʽʚ ʽ ʛʣʠʥ ʟʘʛʘʣʴʥʦʶ ʪʦʚʱʠʥʦʶ 100-400 ʤ [33]. ɺ 

ʦʩʥʦʚʥʦʤʫ ʮʽ ʚʽʜʢʣʘʜʠ ʣʽʪʦʣʦʛʽʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʘʨʛʽʣʽʪʘʤʠ, ʪʘ, ʧʦʜʝʢʫʜʠ, 

ʘʣʝʚʨʦʣʽʪʘʤʠ. 

ʂʘʨʧʘʪʽʡʩʴʢʠʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʝʨʝʰʫʣʴʩʴʢʠʤʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ. ɰʭ 

ʟʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 90-165 ʤ. ʃʽʪʦʣʦʛʽʯʥʦ ʮʽ ʚʽʜʢʣʘʜʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʝʦʙʢʘʪʘʥʠʤʠ ʫʣʘʤʢʘʤʠ ʧʽʩʢʦʚʠʢʽʚ, ʘʨʛʽʣʽʪʽʚ, ʚʘʧʥʷʢʽʚ, 

ʤʝʨʛʝʣʽʚ, ʱʦ ʟʮʝʤʝʥʪʦʚʘʥʽ ʛʣʠʥʘʤʠ (ʨʠʩ. 1.9, 1.10.). 

 

ʈʠʩ. 1.9. ʊʝʨʝʰʫʣʴʩʴʢʠʡ ʢʦʥʛʣʦʤʝʨʘʪ ʢʘʨʧʘʪʽʡʩʴʢʦʛʦ ʚʽʢʫ. ʄʽʩʮʝ ʚʽʜʙʦʨʫ 

ʩʚ.  ̄1-ɹʦʨʦʜʽʚʩʴʢʦ-ʅʦʚʦʩʽʣʴʩʴʢʘ. ɻʣʠʙʠʥʘ ʚʽʜʙʦʨʫ ʢʝʨʥʘ 1692 ʤ. 

 

ʈʠʩ. 1.10. ʊʝʨʝʰʫʣʴʩʴʢʠʡ ʢʦʥʛʣʦʤʝʨʘʪ ʢʘʨʧʘʪʽʡʩʴʢʦʛʦ ʚʽʢʫ. ʄʽʩʮʝ ʚʽʜʙʦʨʫ 

ʩʚ.  ̄22-ʉʦʣʦʪʚʠʥʩʴʢʘ. ɻʣʠʙʠʥʘ ʚʽʜʙʦʨʫ 2003 ʤ. 
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ɹʘʜʝʥʩʴʢʠʡ ʷʨʫʩ ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʥʦʚʦʩʝʣʠʮʴʢʦʶ, ʪʝʨʝʙʣʷʥʩʴʢʦʶ, ʩʦʣʦʪʚʠʥʩʴʢʦʶ, ʪʝʨʝʩʚʠʥʩʴʢʦʶ ʪʘ 

ʙʘʩʭʽʚʩʴʢʦʶ ʩʚʽʪʘʤʠ. 

ɺʽʜʢʣʘʜʠ ʥʦʚʦʩʝʣʠʮʴʢʦʾ ʩʚʽʪʠ ʟʘʣʷʛʘʶʪʴ ʥʘ ʨʦʟʤʠʪʽʡ ʧʦʚʝʨʭʥʽ ʪʦʚʱʽ 

ʪʝʨʝʰʫʣʴʩʴʢʠʭ ʢʦʥʛʣʦʤʝʨʘʪʽʚ. ʃʽʪʦʣʦʛʽʯʥʦ ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʦʚʱʘʤʠ 

ʩʽʨʦ-ʟʝʣʝʥʠʭ ʨʽʦʣʽʪ-ʜʘʮʠʪʦʚʠʭ ʪʫʬʽʚ ʽ ʪʫʬʽʪʽʚ, ʧʦʜʝʢʫʜʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʧʨʦʰʘʨʢʠ ʘʨʛʽʣʽʪʽʚ ʪʘ ʧʽʩʢʦʚʠʢʽʚ. ɯʥʢʦʣʠ ʪʨʘʧʣʷʶʪʴʩʷ ʚʢʣʶʯʝʥʥʷ 

ʢʦʥʛʣʦʤʝʨʘʪʽʚ ʪʘ ʤʝʨʛʝʣʽʚ. ʊʦʚʱʠʥʘ ʚʽʜʢʣʘʜʽʚ ʮʴʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʦʨʽʜ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 220-980 ʤ. 

ɺʠɦʝ ʧʦ ʨʦʟʨʽʟʫ, ʥʘʜ ʥʦʚʦʩʝʣʠʮʴʢʦʶ ʩʚʽʪʦʶ, ʟʘʣʷʛʘʶʪʴ ʚʽʜʢʣʘʜʠ 

ʪʝʨʝʙʣʷʥʩʴʢʦʾ ʩʚʽʪʠ. ɺ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʩʚʽʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʝʣʝʥʠʤʠ 

ʧʣʘʩʪʠʯʥʠʤʠ ʛʣʠʥʘʤʠ, ʧʦʜʝʢʫʜʠ ʟ ʣʽʥʟʘʤʠ ʧʽʩʢʦʚʠʢʽʚ. ʇʦʜʝʢʫʜʠ ʧʨʠʩʫʪʥʽ 

ʚʢʣʶʯʝʥʥʷ ʪʫʬʽʚ, ʪʫʬʽʪʽʚ, ʘʥʛʽʜʨʠʪʽʚ ʪʘ ʛʽʧʩʽʚ. ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ ʩʚʽʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʦʚʱʝʶ ʢʨʠʩʪʘʣʽʯʥʦʾ ʢʘʤôʷʥʦʾ ʩʦʣʽ, ʧʦʩʝʨʝʜ ʷʢʦʾ ʧʦʜʝʢʫʜʠ 

ʪʨʘʧʣʷʶʪʴʩʷ ʧʨʦʚʝʨʩʪʢʠ ʩʽʨʠʭ ʛʣʠʥ. ʊʦʚʱʠʥʘ ʩʚʽʪʠ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 65 ʜʦ   

500 ʤ. 

ʉʦʣʦʪʚʠʥʩʴʢʘ ʩʚʽʪʘ ʣʽʪʦʣʦʛʽʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʨʛʽʣʽʪʘʤʠ, ʘʣʝʚʨʦʣʽʪʘʤʠ, 

ʧʽʩʢʦʚʠʢʘʤʠ ʪʘ ʧʦʜʝʢʫʜʠ ʤʝʨʛʝʣʷʤʠ ʟ ʨʽʜʢʠʤ ʚʢʣʶʯʝʥʥʷʤ ʪʫʬʽʚ. ʊʦʚʱʠʥʘ 

ʢʦʤʧʣʝʢʩʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 50 ʤ ʚ ʤʝʞʘʭ ʄʫʢʘʯʽʚʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʜʦ 1200 ʤ 

ʚ ʤʝʞʘʭ ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ. 

ʊʝʨʝʩʚʠʥʩʴʢʘ ʩʚʽʪʘ ʣʽʪʦʣʦʛʽʯʥʦ ʩʢʣʘʜʝʥʘ ʧʝʨʝʰʘʨʫʚʘʥʥʷʤ ʘʨʛʽʣʽʪʽʚ, 

ʧʽʩʢʦʚʠʢʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ ʪʘ ʧʦʜʝʢʫʜʠ ʪʫʬʽʚ. ɺ ʤʝʞʘʭ ʉʦʣʦʪʚʠʥʩʴʢʦʾ 

ʟʘʧʘʜʠʥʠ ʽʥʢʦʣʠ ʪʨʘʧʣʷʶʪʴʩʷ ʥʝʟʥʘʯʥʽ ʧʨʦʰʘʨʢʠ ʣʽʛʥʽʪʫ. ɿʘʛʘʣʴʥʘ 

ʪʦʚʱʠʥʘ ʚʽʜʢʣʘʜʽʚ ʪʝʨʝʩʚʠʥʩʴʢʦʾ ʩʚʽʪʠ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 200 ʜʦ ʥʘʚʽʪʴ 1770 ʤ. 

ɺʽʜʢʣʘʜʠ ʙʘʩʭʽʚʩʴʢʦʾ ʩʚʽʪʠ ʻ ʥʘʡʤʦʣʦʜʰʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʚ ʪʦʚʱʽ 

ʙʘʜʝʥʩʴʢʦʛʦ ʷʨʫʩʫ. ɺ ʤʝʞʘʭ ʧʨʦʛʠʥʫ ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʰʘʨʫʚʘʥʥʷʤ 

ʧʽʩʢʦʚʠʢʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ ʪʘ ʘʨʛʽʣʽʪʽʚ. ʉʝʨʝʜʥʷ ʪʦʚʱʠʥʘ ʮʠʭ ʚʽʜʢʣʘʜʽʚ 

ʩʪʘʥʦʚʠʪʴ 50-70 ʤ. 

ʉʘʨʤʘʪʩʴʢʠʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʨʴʦʤʘ ʩʚʽʪʘʤʠ, ʘ ʩʘʤʝ: 

ʜʦʨʦʙʨʘʪʽʚʩʴʢʦʶ, ʣʫʢʽʚʩʴʢʦʶ ʪʘ ʘʣʤʘʩʴʢʦʶ. ɼʦʨʦʙʨʘʪʽʚʩʴʢʘ ʩʚʽʪʘ 
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ʣʽʪʦʣʦʛʽʯʥʦ ʩʢʣʘʜʝʥʘ ʧʝʨʝʰʘʨʫʚʘʥʥʷʤʠ ʘʨʛʽʣʽʪʽʚ, ʧʽʩʢʦʚʠʢʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ, 

ʤʝʨʛʝʣʽʚ ʪʘ ʪʫʬʽʚ ʨʽʦʣʽʪʫ. ɼʦʨʦʙʨʘʪʽʚʩʴʢʽ ʚʽʜʢʣʘʜʠ ʙʽʣʴʰʝ ʨʦʟʚʠʥʝʥʽ ʫ ʏʦʧ-

ʄʫʢʘʯʽʚʩʴʢʽʡ ʟʘʧʘʜʠʥʽ (ʟʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ ʜʦʩʷʛʘʻ ʧʦʜʝʢʫʜʠ 850 ʤ) ʘʥʽʞ ʚ 

ʉʦʣʦʪʚʠʥʩʴʢʽʡ (ʟʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 185 ʤ). 

ɺʽʜʢʣʘʜʠ ʣʫʢʽʚʩʴʢʦʾ ʩʚʽʪʠ ʣʽʪʦʣʦʛʽʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʰʘʨʫʚʘʥʥʷʤ 

ʧʽʩʢʦʚʠʢʽʚ, ʛʣʠʥ, ʘʣʝʚʨʦʣʽʪʽʚ ʪʘ ʪʫʬʽʚ ʽ ʪʫʬʽʪʽʚ. ɿʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ ʚʽʜʢʣʘʜʽʚ 

ʣʫʢʽʚʩʴʢʦʾ ʩʚʽʪʠ ʜʦʩʷʛʘʻ 320 ʤ ʚ ʤʝʞʘʭ ʄʫʢʘʯʽʚʩʴʢʦʾ ʟʘʧʘʜʠʥʠ. ɺ 

ʉʦʣʦʪʚʠʥʩʴʢʽʡ ʟʘʧʘʜʠʥʽ ʪʦʚʱʠʥʘ ʾʭ ʜʝʱʦ ʤʝʥʰʘ ï ʜʦ 150 ʤ. ɺʽʜʢʣʘʜʠ 

ʣʫʢʽʚʩʴʢʦʾ ʩʚʽʪʠ ʚ ʤʝʞʘʭ ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʧʦʰʠʨʝʥʽ ʥʝ ʧʦʚʩʶʜʥʦ. 

ɸʣʤʘʩʴʢʫ ʩʚʽʪʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʽʱʘʥʠʩʪʠʤʠ, ʢʘʨʙʦʥʘʪʥʠʤʠ ʛʣʠʥʘʤʠ, ʘ 

ʪʘʢʦʞ ʣʽʥʟʘʤʠ ʣʽʛʥʽʪʫ ʪʘ ʧʦʜʝʢʫʜʠ ʤʝʨʛʝʣʽʚ. ʇʦʜʝʢʫʜʠ ʘʣʤʘʩʴʢʽ ʚʽʜʢʣʘʜʠ 

ʜʦʩʷʛʘʶʪʴ ʟʘʛʘʣʴʥʦʾ ʪʦʚʱʠʥʠ 680 ʤ. 

ʇʘʥʦʥ-ʧʦʥʪʩʴʢʠʡ ʷʨʫʩ ʩʢʣʘʜʝʥʠʡ ɯʟʽʚʩʴʢʦʶ ʪʘ ʂʦʰʝʣʽʚʩʴʢʦʶ ʩʚʽʪʘʤʠ. 

ɯʟʽʚʩʴʢʘ ʩʚʽʪʘ ʚ ʤʝʞʘʭ ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʧʨʠʩʫʪʥʷ ʪʽʣʴʢʠ ʚ ʾʾ 

ʟʘʭʽʜʥʽʡ ʽ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʘʭ. ʃʽʪʦʣʦʛʽʯʥʦ ʩʢʣʘʜʝʥʘ ʛʣʠʥʘʤʠ, 

ʧʽʩʢʦʚʠʢʘʤʠ, ʤʝʨʛʝʣʷʤʠ ʪʘ ʣʽʥʟʘʤʠ ʣʽʛʥʽʪʫ. ʊʦʚʱʠʥʘ ʩʚʽʪʠ ʧʦʜʝʢʫʜʠ 

ʧʝʨʝʚʠʱʫʻ 500 ʤ. 

ʂʦʰʝʣʽʚʩʴʢʘ ʩʚʽʪʘ ʟʛʽʜʥʦ ʧʝʨʝʢʨʠʚʘʻ ʽʟʽʚʩʴʢʫ ʽ ʧʦʰʠʨʝʥʘ ʧʦ ʚʩʴʦʤʫ 

ʧʨʦʛʠʥʫ ʥʘ ʟʥʘʯʥʦ ʤʝʥʰʽʡ ʪʝʨʠʪʦʨʽʾ ʥʽʞ ʧʦʧʝʨʝʜʥʷ [89]. ʃʽʪʦʣʦʛʽʯʥʦ 

ʩʢʣʘʜʝʥʘ ʧʝʨʝʰʘʨʫʚʘʥʥʷʤ ʛʣʠʥ, ʘʣʝʚʨʦʣʽʪʽʚ, ʽʥʦʜʽ ʢʦʩʦʰʘʨʫʚʘʪʠʭ 

ʧʽʩʢʦʚʠʢʽʚ. ʊʘʢʦʞ ʚ ʪʦʚʱʽ ʧʨʠʩʫʪʥʽ ʣʽʥʟʠ ʣʽʛʥʽʪʫ ʪʘ ʪʫʬʽʪʽʚ. ʊʦʚʱʠʥʘ 

ʚʽʜʢʣʘʜʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 100 ʜʦ 300 ʤ. 

ʇʣʽʦʮʝʥ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʽʣʴʥʠʮʴʢʦʶ ʩʚʽʪʦʶ, ʷʢʘ ʧʦʰʠʨʝʥʘ ʣʠʰʝ 

ʯʘʩʪʢʦʚʦ ʚ ʤʝʞʘʭ ʄʫʢʘʯʽʚʩʴʢʦʾ ʟʘʧʘʜʠʥʠ. ʉʝʨʝʜ ʚʤʽʩʥʠʭ ʧʦʨʽʜ ʚʠʜʽʣʷʶʪʴ 

ʘʣʝʚʨʦʣʽʪʠʩʪʽ ʩʪʨʦʢʘʪʽ ʛʣʠʥʠ, ʤʝʨʛʝʣʽ, ʧʦʜʝʢʫʜʠ ʧʨʦʰʘʨʢʠ ʢʦʥʛʣʦʤʝʨʘʪʽʚ 

ʪʘ ʣʽʛʥʽʪʫ. 

ʈʦʟʨʽʟ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʟʘʢʽʥʯʫʻʪʴʩʷ ʚʽʜʢʣʘʜʘʤʠ ʯʦʧʩʴʢʦʾ ʩʚʽʪʠ, 

ʱʦ ʫʤʦʚʥʦ ʚʽʜʥʝʩʝʥʽ ʜʦ ʧʣʝʡʩʪʦʮʝʥʫ. ɺʦʥʠ ʣʽʪʦʣʦʛʽʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʧʨʦʰʘʨʢʘʤʠ ʧʽʩʢʦʚʠʢʽʚ, ʩʪʨʦʢʘʪʠʭ ʛʣʠʥ, ʘʣʝʚʨʦʣʽʪʽʚ ʪʘ, ʧʦʜʝʢʫʜʠ, ʣʽʛʥʽʪʫ 

(ʨʠʩ. 1.11). 
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ʈʠʩ.1.11 ɿʚʝʜʝʥʠʡ ʣʽʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʡ ʨʦʟʨʽʟ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʟʘ [89,69,50] ʟ ʜʦʧʦʚʥʝʥʥʷʤʠ ʪʘ 

ʫʪʦʯʥʝʥʥʷʤʠ ʃʦʢʪʻʚʘ ɸ.ɸ. 

1 - ʧʽʩʢʦʚʠʢʠ; 2 - ʘʨʛʽʣʽʪʠ;  3 - ʘʣʝʚʨʦʣʽʪʠ; 4 - ʚʘʧʥʷʢʠ, ʜʦʣʦʤʽʪʠ; 5 - ʤʝʨʛʝʣʽ; 6 - ʣʽʛʥʽʪʠ; 7 - ʜʘʮʠʪʠ;                     

8 - ʘʥʜʝʟʠʪʠ; 9 - ʛʣʠʥʠ; 10 - ʢʦʥʛʣʦʤʝʨʘʪʠ, ʙʨʝʢʯʽʾ; 11 - ʢʘʤôʷʥʘ ʩʽʣʴ.
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ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʚʢʘʟʘʪʠ ʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʚ ʛʝʦʣʦʛʽʯʥʦʤʫ ʨʦʟʨʽʟʽ ʦʩʘʜʦʚʦʛʦ 

ʯʦʭʣʘ ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʥʦʚʦʩʝʣʠʮʴʢʦʾ ʩʚʽʪʠ ʽ ʚʚʝʨʭ ʧʦ ʨʦʟʨʽʟʫ ʤʘʛʤʘʪʠʯʥʠʭ 

ʪʽʣ, ʱʦ ʣʽʪʦʣʦʛʽʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʽʦʜʘʮʠʪʘʤʠ, ʪʫʬʘʤʠ, ʪʫʬʽʪʘʤʠ. ɼʘʥʽ 

ʧʦʨʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʨʘʢʪʠʯʥʦ ʫ ʢʦʞʥʽʡ ʬʘʮʽʾ. 

1.4 ʊʝʢʪʦʥʽʯʥʘ ʙʫʜʦʚʘ 

ɿʘʢʘʨʧʘʪʩʴʢʠʡ ʚʥʫʪʨʽʰʥʽʡ ʘʙʦ ʪʠʣʦʚʠʡ ʧʨʦʛʠʥ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚʩʝʨʝʜʠʥʽ 

ʂʘʨʧʘʪʩʴʢʦʾ ʛʽʨʩʴʢʦʾ ʩʧʦʨʫʜʠ, ʤʽʞ ɿʦʚʥʽʰʥʽʤʠ ʂʘʨʧʘʪʘʤʠ ʽ ʇʘʥʦʥʩʴʢʦʶ 

ʤʽʞʛʽʨʩʴʢʦʶ ʟʘʧʘʜʠʥʦʶ, ʪʘ ʩʢʣʘʜʝʥʠʡ ʥʝʦʛʝʥʦʚʦʶ ʤʦʣʘʩʦʶ [92]. 

ʇʘʥʥʦʥʩʴʢʠʡ ʙʘʩʝʡʥ ʩʬʦʨʤʫʚʘʚʩʷ ʥʘ ʟʘʥʫʨʝʥʽʡ ʦʩʥʦʚʽ ɺʥʫʪʨʽʰʥʽʭ ʂʘʨʧʘʪ 

ʚ ʥʝʦʛʝʥʽ. ʋʪʚʦʨʝʥʥʷ ʙʘʩʝʡʥʫ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʤʘʛʤʘʪʠʯʥʦ ʁʜʽʷʣʴʥʽʩʪʶ, 

ʟʤʝʥʰʝʥʥʷʤ ʪʦʚʱʽ ʟʝʤʥʦʾ ʢʦʨʠ ʽ ʥʘʢʦʧʠʯʝʥʥʷʤ ʥʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ [47].  

ɺʽʜ ʇʘʥʦʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ, ʷʢʘ ʥʝʚʝʣʠʯʢʠʤʠ ʜʽʣʷʥʢʘʤʠ ʟʘʭʦʜʠʪʴ ʫ ʤʝʞʽ 

ʋʢʨʘʾʥʠ, ʧʨʦʛʠʥ ʚʽʜʦʢʨʝʤʣʝʥʠʡ ɹʝʨʝʛʽʚʩʴʢʦʶ ʟʦʥʦʶ ʨʦʟʣʦʤʽʚ, ʚʽʜ 

ʉʢʣʘʜʯʘʩʪʠʭ ʂʘʨʧʘʪ ï ʇʝʥʽʥʩʴʢʦʶ ʟʦʥʦʶ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʦʨʥʦʛʦ, 

ʩʪʨʫʢʪʫʨʥʦʛʦ, ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʦʛʦ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʙʫʨʽʥʥʷ 

ʚʩʪʘʥʦʚʣʝʥʦ ʛʝʨʮʠʥʩʴʢʠʡ ʽ ʘʣʴʧʽʡʩʴʢʠʡ ʩʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʽʡʥʽ 

ʢʦʤʧʣʝʢʩʠ. ʗʢ ʛʝʨʮʠʥʩʴʢʘ, ʪʘʢ ʽ ʘʣʴʧʽʡʩʴʢʘ ʜʦʥʝʦʛʝʥʦʚʘ ʦʩʥʦʚʘ ʧʨʦʛʠʥʫ 

ʤʘʶʪʴ ʛʝʪʝʨʦʛʝʥʥʫ ʙʣʦʢʦʚʦ-ʣʫʩʢʦʚʫ ʙʫʜʦʚʫ. ɼʠʟôʶʢʪʠʚʥʽ ʧʦʨʫʰʝʥʥʷ 

ʦʨʽʻʥʪʦʚʘʥʽ  ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ  ʫ ʧʦʟʜʦʚʞʥʴʦʤʫ ʽ ʧʦʧʝʨʝʯʥʦʤʫ ʜʦ 

ʧʨʦʩʪʷʛʘʥʥʷ ʧʨʦʛʠʥʫ ʥʘʧʨʷʤʢʘʭ ʽ ʤʘʶʪʴ ʚʝʨʪʠʢʘʣʴʥʠʡ ʘʙʦ ʙʣʠʟʴʢʠʡ ʜʦ 

ʥʴʦʛʦ ʥʘʭʠʣ. ʐʠʨʠʥʘ ʧʨʦʛʠʥʫ ʚʽʜ 20 ʜʦ 35 ʢʤ, ʜʦʚʞʠʥʘ ʜʦ 150 ʢʤ. ʋ 

ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʛʝʦʣʦʛʽʯʥʦʤʫ ʨʦʟʨʽʟʽ ʯʽʪʢʦ ʚʠʨʽʟʥʷʶʪʴ ʜʦʥʝʦʛʝʥʦʚʫ ʦʩʥʦʚʫ ʽ 

ʥʝʦʛʝʥʦʚʠʡ ʧʨʦʛʠʥ [92, 7].  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʛʨʘʚʽʤʝʪʨʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʜʽʣʷʥʢʘʭ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʪʘ ʫʟʛʦʜʞʝʥʥʷ ʾʭ ʽʟ ʛʝʦʣʦʛʽʯʥʦʶ ʙʫʜʦʚʦʶ, ʷʢʘ 

ʧʽʜʪʚʝʨʜʞʝʥʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʤʦʨʬʦʣʦʛʽʷ ʘʥʦʤʘʣʴʥʦʛʦ ʧʦʣʷ ʩʠʣʠ ʪʷʞʽʥʥʷ ʜʠʢʪʫʻʪʴʩʷ ʙʫʜʦʚʦʶ 

ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʫ. ʈʝʛʽʦʥʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʧʦʣʷ ʟʫʤʦʚʣʝʥʠʡ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʨʽʜ ʢʦʥʩʦʣʽʜʦʚʘʥʦʾ ʟʝʤʥʦʾ ʢʦʨʠ ʽ ʚʝʨʭʥʴʦʾ ʤʘʥʪʽʾ ʪʘ 
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ʨʦʟʣʦʤʥʦʶ ʪʝʢʪʦʥʽʢʦʶ ʬʫʥʜʘʤʝʥʪʫ, ʷʢʘ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʥʘʬʪʦʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʬʦʨʤ [71]. 

ʈʦʟʚʠʪʦʢ ʛʣʠʙʠʥʥʠʭ ʨʦʟʨʠʚʽʚ ʦʩʦʙʣʠʚʦ ʧʦ ʢʨʘʷʭ ʂʘʨʧʘʪʩʴʢʦʾ 

ʛʝʦʩʠʥʢʣʽʥʘʣʽ, ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʩʧʨʠʷʚ ʽʥʪʝʥʩʠʚʥʦʤʫ 

ʨʦʟʚʠʪʢʫ ʚʫʣʢʘʥʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʘ ʩʘʤʝ, ʫʪʚʦʨʝʥʥʷ ʚʫʣʢʘʥʽʯʥʦʛʦ ɺʠʛʦʨʣʘʪ 

ï ɻʫʪʠʥʩʴʢʦʛʦ ʭʨʝʙʪʘ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʪʘ ʽʥʰʠʭ ʚʫʣʢʘʥʽʯʥʠʭ ʧʘʩʤ, 

ʘ ʪʘʢʦʞ ʧʨʦʮʝʩʘʤ ʧʦʩʪʚʫʣʢʘʥʽʯʥʠʭ ʟʤʽʥ ʧʨʦʧʽʣʽʪʠʟʘʮʽʾ, ʘʣʫʥʽʪʠʟʘʮʽʾ, 

ʢʘʦʣʽʥʽʟʘʮʽʾ ʪʘ ʽʥ. ʇʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʦʛʦ 

ʧʣʘʥʫ ʧʦʯʘʣʠ ʧʨʦʷʚʣʷʪʠʩʷ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ [32]. 

ʋʟʜʦʚʞ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʩʭʠʣʫ ʧʨʦʛʠʥʫ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ɺʠʛʦʨʣʘʪ ï 

ɻʫʪʠʥʩʴʢʝ ʚʫʣʢʘʥʽʯʥʝ ʧʘʩʤʦ ʧʦʚôʷʟʘʥʝ ʟ ʚʝʣʠʢʦ-ʘʤʧʣʽʪʫʜʥʠʤʠ ʨʦʟʣʦʤʘʤʠ, 

ʷʢʝ ʩʢʣʘʜʝʥʝ ʧʣʽʦʮʝʥʦʚʠʤʠ ʝʬʫʟʠʚʘʤʠ. ʉʝʨʝʜ ʥʠʭ ʚʠʜʽʣʷʶʪʴʩʷ ʘʥʜʝʟʠʪʠ, 

ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʠ ʪʘ ʾʭ ʪʫʬʠ ʽ ʪʫʬʦʙʨʝʢʯʽʾ. ɺ ʨʘʡʦʥʽ ʤ. ʍʫʩʪ ʧʘʩʤʦ 

ʧʝʨʝʩʽʢʘʻ ɿʘʢʘʨʧʘʪʩʴʢʠʡ ʧʨʦʛʠʥ ʚ ʤʝʨʠʜʽʦʥʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʨʦʟʜʽʣʷʶʯʠ 

ʥʘ ʜʚʽ ʟʘʧʘʜʠʥʠ: ʄʫʢʘʯʽʚʩʴʢʫ ʽ ʉʦʣʦʪʚʠʥʩʴʢʫ. ʅʘ ʧʽʚʥʦʯʽ ʧʨʠʣʷʛʘʻ ʜʦ 

ʬʣʽʰʦʚʦʾ ʦʙʣʘʩʪʽ ʂʘʨʧʘʪ. ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʚʫʣʢʘʥʽʯʥʽ ʧʦʨʦʜʠ ʮʴʦʛʦ 

ʧʘʩʤʘ ʥʘ ʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʷʭ ʧʝʨʝʢʨʠʚʘʶʪʴ ʧʨʠʣʝʛʣʽ ʥʝʦʛʝʥʦʚʽ ʫʪʚʦʨʝʥʥʷ 

ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʽ ʄʫʢʘʯʽʚʩʴʢʦʾ ʟʘʧʘʜʠʥ [33, 32]. 

ɼʦʥʝʦʛʝʥʦʚʫ ʦʩʥʦʚʫ ʩʢʣʘʜʘʶʪʴ ʧʘʣʝʦʛʝʥʦʚʠʡ, ʤʝʟʦʟʦʡʩʴʢʠʡ ʽ 

ʧʘʣʝʦʟʦʡʩʴʢʠʡ ʧʦʚʝʨʭʠ, ʷʢʽ ʨʦʟʜʽʣʝʥʽ ʤʽʞ ʩʦʙʦʶ ʧʦʚʝʨʭʥʷʤʠ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʽ ʟʜʝʙʽʣʴʰʦʛʦ ʢʫʪʦʚʠʭ ʥʝʟʛʽʜʥʦʩʪʝʡ, ʷʢʽ ʨʦʟʙʠʪʽ 

ʨʦʟʣʦʤʘʤʠ ʥʘ ʙʣʦʢʠ ʨʦʟʤʽʨʦʤ ʚʽʜ 3 ï 5 ʜʦ 8 ï 10ʢʤ. ɼʦʥʝʦʛʝʥʦʚʘ ʦʩʥʦʚʘ 

ʧʨʦʛʠʥʫ, ʱʦ ʩʬʦʨʤʦʚʘʥʘ ʚ ʛʝʨʮʠʥʩʴʢʠʡ ʪʘ ʘʣʴʧʽʡʩʴʢʠʡ ʯʘʩ, 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʢʣʘʜʥʦʶ ʙʣʦʢʦʚʦ-ʣʫʩʢʫʚʘʪʦʶ ʙʫʜʦʚʦʶ. ʆʩʦʙʣʠʚʽʩʪʶ 

ʙʫʜʦʚʠ ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʻ ʡʦʛʦ 

ʨʦʟʯʣʝʥʦʚʘʥʽʩʪʴ ʛʫʩʪʦʶ ʩʽʪʢʦʶ ʨʽʟʥʦʥʘʧʨʘʚʣʝʥʠʭ ʽ ʨʽʟʥʦʘʤʧʣʽʪʫʜʥʠʭ 

ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ [85]. 

ɼʦʥʝʦʛʝʥʦʚʘ ʦʩʥʦʚʘ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʤʘʻ ʛʝʪʝʨʦʛʝʥʥʫ ʙʣʦʢʦʚʦ-

ʥʘʩʫʚʥʫ ʙʫʜʦʚʫ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʢʨʠʚʽʚ ʊʘʪʨʦ-ɺʝʧʦʨʠʜ ʪʘ ɻʝʤʨʠʜ, 

ʯʘʩʪʢʦʚʦ ʇʽʜʛʘʣʴʩʴʢʦʛʦ ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʬʣʽʰʫ, ʇôʻʥʽʥʩʴʢʦʛʦ ʪʘ (ʥʘ ʜʽʣʷʥʮʽ 
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ʤʽʞ ʇʝʨʝʯʠʥʦʤ ʽ ʉʚʘʣʷʚʦʶ) ʄʘʛʫʨʩʴʢʦʛʦ ʽ ɼʫʢʣʷʥʩʴʢʦʛʦ ʧʦʢʨʠʚʽʚ. ʂʨʽʤ 

ʪʦʛʦ, ʪʫʪ ʧʦʰʠʨʝʥʽ ʧʦʟʜʦʚʞʥʽ ʙʽʣʴʰ ʜʘʚʥʽ ʩʫʙʚʝʨʪʠʢʘʣʴʥʽ ʧʦʧʝʨʝʯʥʽ ʡ 

ʜʽʘʛʦʥʘʣʴʥʽ ʥʦʚʦʫʪʚʦʨʝʥʽ ʧʦʨʫʰʝʥʥʷ. ʎʝ ʧʝʨʝʚʘʞʥʦ ʩʢʠʜʠ, ʽʥʢʦʣʠ ʩʢʠʜʦ-

ʟʩʫʚʠ ʟ ʘʤʧʣʽʪʫʜʘʤʠ ʟʤʽʱʝʥʴ ʚʽʜ ʧʝʨʰʠʭ ʩʦʪʝʥʴ ʤʝʪʨʽʚ ʫ ʧʨʠʙʦʨʪʦʚʠʭ 

ʯʘʩʪʠʥʘʭ ʜʦ 2000 ʤ ʫ ʡʦʛʦ ʮʝʥʪʨʘʣʴʥʠʭ ʜʽʣʷʥʢʘʭ [43]. 

ʇʨʦʪʷʛʦʤ ʨʽʟʥʠʭ ʝʪʘʧʽʚ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ ʜʠʬʝʨʝʥʮʽʡʥʠʤʠ 

ʧʝʨʝʤʽʱʝʥʥʷʤʠ ʪʝʢʪʦʥʽʯʥʠʭ ʙʣʦʢʽʚ ʢʦʥʪʨʦʣʶʚʘʣʠʩʷ ʪʦʚʱʠʥʠ ʬʘʮʽʘʣʴʥʠʭ 

ʪʘ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʧʨʦʛʠʥʫ. ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ 

ʤʦʜʝʣʝʡ ʙʫʜʦʚʠ ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, ʚ ʷʢʠʭ ʧʦ 

ʨʽʟʥʦʤʫ ʽʥʪʝʨʧʨʝʪʦʚʘʥʦ ʘʤʧʣʽʪʫʜʫ, ʤʝʞʽ ʧʨʦʩʪʷʛʘʥʥʷ ʪʘ ʧʦʨʷʜʦʢ 

ʢʦʥʢʨʝʪʥʠʭ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ, ʘ ʪʘʢʦʞ, ʚʽʜʧʦʚʽʜʥʦ ʨʦʟʤʽʨʠ, ʤʝʞʽ ʪʘ 

ʭʘʨʘʢʪʝʨ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʦʢʨʝʤʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʙʣʦʢʽʚ. ʉʝʨʝʜ ʥʠʭ 

ʛʝʦʣʦʛʽʯʥʽ ʤʦʜʝʣʽ ʘʚʪʦʨʩʪʚʘ ɺ. ʑʝʨʙʠ [85], ʄ. ʇʝʪʨʘʰʢʝʚʠʯʘ ʪʘ 

ʇ.ʃʦʟʠʥʷʢʘ [79], ʄ.ɻ. ʇʨʠʭʦʜʴʢʘ [83] ʪʘ ʆ. ʑʝʨʙʠ (ʨʠʩ. 1.12). 

ɿʘʛʘʣʦʤ, ʩʪʨʫʢʪʫʨʥʠʡ ʧʣʘʥ ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʬʫʥʜʘʤʝʥʪʫ 

ʧʨʦʛʠʥʫ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ ʩʣʘʙʦ 

ʚʠʚʯʝʥʠʡ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʯʽʪʢʠʭ ʩʝʡʩʤʦʚʽʜʙʠʚʘʶʯʠʭ ʛʦʨʠʟʦʥʪʽʚ ʫ ʪʦʚʱʽ     

ʤʝʟʦʟʦʡ-ʧʘʣʝʦʟʦʶ, ʨʽʜʢʫ ʤʝʨʝʞʫ ʧʨʦʙʫʨʝʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʱʦ ʨʦʟʢʨʠʣʠ 

ʜʦʥʝʦʛʝʥʦʚʠʡ ʩʢʣʘʜʯʘʩʪʠʡ ʬʫʥʜʘʤʝʥʪ, ʘ ʪʘʢʦʞ ʦʙʤʝʞʝʥʫ ʪʦʚʱʫ ʨʦʟʢʨʠʪʪʷ 

ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʦʨʽʜ ʮʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʙʫʜʦʚʠ ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ 

ʧʨʦʛʠʥʫ ʻ ʡʦʛʦ ʨʦʟʯʣʝʥʦʚʘʥʽʩʪʴ ʛʫʩʪʦʶ ʩʽʪʢʦʶ ʨʽʟʥʦʥʘʧʨʘʚʣʝʥʠʭ ʽ 

ʨʽʟʥʦʘʤʧʣʽʪʫʜʥʠʭ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ [85]. ɻʣʠʙʠʥʥʽ ʪʝʢʪʦʥʽʯʥʽ ʨʦʟʣʦʤʠ, 

ʱʦ ʨʦʟʙʠʚʘʶʪʴ ʜʦʥʝʦʛʝʥʦʚʝ ʣʦʞʝ ʥʘ ʦʢʨʝʤʽ ʪʝʢʪʦʥʽʯʥʽ ʙʣʦʢʠ, ʯʘʩʪʦ ʤʘʣʠ 

ʚʠʟʥʘʯʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʪʝʢʪʦʥʽʯʥʽ ʧʨʦʮʝʩʠ ʥʘʢʦʧʠʯʝʥʥʷ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ, ʘ 

ʪʘʢʦʞ ʧʦʩʪʫʧʣʝʥʥʷ ʚʫʣʢʘʥʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʥʝʦʛʝʥʦʚʠʡ ʯʘʩ. ɿʥʘʯʥʠʡ 

ʚʧʣʠʚ ʥʘ ʪʝʢʪʦʥʽʯʥʫ ʙʫʜʦʚʫ ʤʘʣʠ ʧʨʦʮʝʩʠ ʥʝʦʛʝʥʦʚʦʛʦ ʚʫʣʢʘʥʽʟʤʫ, ʱʦ 

ʧʨʦʪʽʢʘʣʠ ʚ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ. ʄʦʞʥʘ ʟ ʫʧʝʚʥʝʥʽʩʪ ʁ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʧʨʦʷʚʠ ʚʫʣʢʘʥʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʦʚôʷʟʘʥʽ ʟ ʤʽʩʮʷʤʠ
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ʈʠʩ. 1.12. ʉʪʨʫʢʪʫʨʥʘ ʢʘʨʪʘ ʧʦʢʨʽʚʣʽ ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. ʉʢʣʘʣʘ ʆ.ʉ. ʑʝʨʙʘ ʟʽ ʟʤʽʥʘʤʠ ʪʘ ʜʦʧʦʚʥʝʥʥʷʤʠ ɸ.ɸ. ʃʦʢʪʻʚʘ.  

1 - ʽʟʦʛʽʧʩʠ ʜʦʥʝʦʛʝʥʦʚʦʾ ʧʦʚʝʨʭʥʽ, ʤ; 2 - ʛʨʘʥʠʮʽ ɺʠʛʦʨʣʘʪ-ɻʫʪʠʥʩʴʢʦʾ ʚʫʣʢʘʥʽʯʥʦʾ ʛʨʷʜʠ; 3 ï ʧʘʣʝʦʚʫʣʢʘʥʠ;  4 - ʣʽʥʽʾ ʥʘʩʫʚʽʚ;  5 - ʧʦʚʟʜʦʚʞʥʽ ʨʦʟʣʦʤʠ; 6 - ʧʦʧʝʨʝʯʥʽ ʨʦʟʣʦʤʠ;          

7 - ʤʝʨʠʜʽʦʥʘʣʴʥʽ ʨʦʟʣʦʤʠ; 8 - ʟʦʥʘ ʇʝʥʽʥʩʴʢʠʭ ʩʢʝʣʴ; 9 -  ʩʚʝʨʜʣʦʚʠʥʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʙʫʨʽʥʥʷ;  10 - ʩʚʝʨʜʣʦʚʠʥʠ ʛʣʠʙʦʢʦʛʦ ʙʫʨʽʥʥʷ; 11 - ʣʽʥʽʾ ʛʝʦʣʦʛʽʯʥʠʭ ʨʦʟʨʽʟʽʚ; 12 ï ʛʘʟʦʚʽ 

ʨʦʜʦʚʠʱʘ. 

ʊʝʢʪʦʥʽʯʥʽ ʨʦʟʣʦʤʠ (ʮʠʬʨʠ ʚ ʢʽʣʴʮʷʭ): ʧʦʚʟʜʦʚʞʥʽ ï 1 ï ɿʘʢʘʨʧʘʪʩʴʢʠʡ, 2 ï ɸʥʪʦʥʽʚʩʴʢʦ-ʊʝʨʝʙʣʷʥʩʴʢʠʡ, 3 ï ɼʘʥʠʣʦʚʦ-ʅʝʚʠʮʴʢʠʡ, 4 ï ʇʨʠʙʦʨʞʘʚʩʴʢʦ-ʉʦʢʠʨʥʠʮʴʢʠʡ,                     

5 ï ʉʝʨʝʜʥʷʥʩʴʢʦ-ɹʫʰʪʠʥʩʴʢʠʡ, 6 ï ʋʞʛʦʨʦʜ-ɺʠʥʦʛʨʘʜʽʚʩʴʢʠʡ, 7 ï ʉʪʨʘʙʠʯʽʚʩʴʢʠʡ, 8 ï ʈʘʪʦʚʝʮʴʢʦ-ʆʣʝʰʥʠʥʩʴʢʠʡ, 9 ï ɹʝʛʘʥʩʴʢʦ-ʂʚʘʩʽʚʩʴʢʠʡ, 10 ï ʉʚʦʙʦʜʽʚʩʴʢʠʡ,                       

11 ï ʇʨʠʧʘʥʦʥʩʴʢʠʡ; ʧʦʧʝʨʝʯʥʽ ï  12 ï ʇʪʨʫʢʰʠʥʩʴʢʠʡ, 13 ï ʏʦʧʩʴʢʠʡ, 14 ï ʏʦʧʩʴʢʦ-ʈʫʩʴʢʦʢʦʤʘʨʽʚʩʴʢʠʡ, 15 ï ʂʦʩʠʥʩʴʢʦ-ʄʫʢʘʯʽʚʩʴʢʠʡ, 16 ï ɯʨʰʘʚʩʴʢʦ-ʐʘʣʘʥʩʴʢʠʡ,                  

17 ï ʇʨʠʙʦʨʞʘʚʩʴʢʠʡ,  18 ï ɺʠʥʦʛʨʘʜʽʚʩʴʢʠʡ, 19 ï ɺʝʣʷʪʠʥʩʴʢʠʡ, 20 ï ɹʫʰʪʠʥʩʴʢʦ-ʊʝʨʝʙʷʥʩʴʢʠʡ, 21 ï ʅʦʚʦʩʝʣʠʮʴʢʠʡ, 22 ï ɼʫʙʦʚʦ-ɻʨʫʰʽʚʩʴʢʠʡ, 23 ï ʂʦʙʠʣʝʮʴʢʦ-ʇʦʣʷʥʩʴʢʠʡ; 

ʜʽʘʛʦʥʘʣʴʥʽ ï 24 ï ʉʣʦʙʽʜʩʴʢʠʡ, 25 ï ɹʝʨʝʛʽʚʩʴʢʦ-ɻʘʪʩʴʢʠʡ, 26 ï ʄʫʢʘʯʽʚʩʴʢʠʡ, 27 ï ʄʘʣʦʨʘʢʦʚʝʮʴʢʠʡ. 

ɹʣʦʢʠ- ʧʦʧʝʨʝʯʥʽ: ʋ ï ʋʞʛʦʨʦʜʩʴʢʠʡ, ʉ ï ʉʝʨʝʜʥʷʥʩʴʢʠʡ, ɿʣ ï ɿʘʣʫʟʴʢʠʡ, ɯʨ ï ɯʨʰʘʚʩʴʢʠʡ, ʍ ï ʍʫʩʪʩʴʢʠʡ, ʊ ï ʊʝʨʝʙʣʷʥʩʴʢʠʡ, ʉʣ ï ʉʦʣʦʪʚʠʥʩʴʢʠʡ.ʧʦʚʟʜʦʚʞʥʽ: 1-3 ï ɯʣʴʥʠʮʴʢʦ-

ʂʦʣʦʜʥʝʥʩʴʢʠʡ, 3-4 ï ɯʨʰʘʚʩʴʢʦ-ʊʝʨʥʽʚʩʴʢʠʡ, 4-5 ï ʍʫʩʪʩʴʢʦ-ɼʫʙʨʦʚʩʴʢʠʡ, 5-6 ï ʄʫʢʘʯʽʚʩʴʢʦ-ʉʦʣʦʪʚʠʥʩʴʢʠʡ, 6-7 ï  ʐʘʣʘʥʩʴʢʦ-ɺʠʰʢʽʚʩʴʢʠʡ, 7-8 ï ɻʘʪʩʴʢʦ-ɺʠʥʦʛʨʘʜʽʚʩʴʢʠʡ,      

8-9 ï ɺʝʣʠʢʦʜʦʙʨʦʥʩʴʢʠʡ, 9-11 ï ʏʦʧʩʴʢʦ-ɹʝʨʝʛʽʚʩʴʢʠʡ, 11 ï ɼʷʢʽʚʩʴʢʠʡ. 



 

 

ʧʝʨʝʪʠʥʫ ʧʦʚʟʜʦʚʞʥʽʭ ʪʘ ʧʦʧʝʨʝʯʥʠʭ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ. ʅʘʩʣʽʜʢʦʤ 

ʚʫʣʢʘʥʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ɺʠʛʦʨʣʘʪ-ɻʫʪʠʥʩʴʢʘ ʚʫʣʢʘʥʽʯʥʘ ʛʨʷʜʘ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʫʬʦʛʝʥʥʠʤʠ ʪʘ ʧʽʨʦʢʣʘʩʪʠʯʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. ɺʦʥʘ 

ʦʧʦʚʠʚʘʻ ʄʫʢʘʯʽʚʩʴʢʫ ʟʘʧʘʜʠʥʫ ʟ ʧʽʚʥʽʯʥʦʛʦ ʪʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ 

ʥʘʧʨʷʤʢʽʚ ʪʘ ʚʫʣʢʘʥʽʯʥʠʡ ʭʨʝʙʝʪ ʐʦʣʝʩ, ʱʦ ʨʦʟʤʝʞʦʚʫʻ ɿʘʢʘʨʧʘʪʩʴʢʠʡ 

ʧʨʦʛʠʥ ʥʘ ʄʫʢʘʯʽʚʩʴʢʫ ʪʘ ʉʦʣʦʪʚʠʥʩʴʢʫ ʟʘʧʘʜʠʥʠ. ʆʢʨʽʤ ʪʦʛʦ, 

ʛʝʦʣʦʛʽʯʥʦʶ ʟʡʦʤʢʦʶ ʪʘ ʛʣʠʙʦʢʠʤ ʙʫʨʽʥʥʷʤ ʟʘʬʽʢʩʦʚʘʥʦ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʝʬʫʟʠʚʽʚ ʪʘ ʽʥʪʨʫʟʠʚʥʠʭ ʪʽʣ, ʱʦ ʩʢʦʥʮʝʥʪʨʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʚ ʤʝʞʘʭ 

ʄʫʢʘʯʽʚʩʴʢʦʾ ʟʘʧʘʜʠʥʠ. 

ʆʩʦʙʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʦʩʦʙʣʠʚʦ ʚ 

ʤʝʞʘʭ ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʤʘʣʘ ʩʦʣʷʥʘ ʪʝʢʪʦʥʽʢʘ. ʈʷʜ 

ʩʦʣʷʥʦʢʫʧʦʣʴʥʠʭ ʩʪʨʫʢʪʫʨ ʟʘʢʘʨʪʦʚʘʥʦ ʚ ʉʦʣʦʪʚʠʥʩʴʢʽʡ ʟʘʧʘʜʠʥʽ, ʱʦ 

ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʚʟʜʦʚʞ ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʦʚʟʜʦʚʞʥʽʭ ʨʦʟʣʦʤʽʚ ʢʘʨʧʘʪʩʴʢʦʛʦ 

ʧʨʦʩʪʷʛʘʥʥʷ. ʉʦʣʦʪʚʠʥʩʴʢʘ ʟʘʧʘʜʠʥʘ ʚ ʦʩʥʦʚʽ ʥʝʦʛʝʥʦʚʠʭ ʫʪʚʦʨʝʥʴ 

ʩʢʣʘʜʝʥʘ ʧʦʨʦʜʘʤʠ ʤʝʟʦʟʦʶ ʪʘ ʧʘʣʝʦʛʝʥʫ. ɺ ʟʘʧʘʜʠʥʽ ʤʘʶʪʴ ʧʝʨʝʚʘʛʫ 

ʙʘʜʝʥʩʴʢʽ ʽ ʯʘʩʪʢʦʚʦ ʩʘʨʤʘʪʩʴʢʽ ʚʽʜʢʣʘʜʠ. ɿʘʛʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʪʝʢʪʦʥʽʢʠ 

ʟʘʧʘʜʠʥʠ ʜʦʩʠʪʴ ʩʧʦʢʽʡʥʠʡ. ɸʥʪʠʢʣʽʥʘʣʴʥʽ ʩʢʣʘʜʢʠ ʤʘʶʪʴ ʧʦʣʦʛʽ ʽ ʰʠʨʦʢʽ 

ʩʢʣʝʧʽʥʥʷ. ɺ ʨʦʟʨʽʟʽ ʧʦʰʠʨʝʥʽ ʩʦʣʝʥʦʩʥʽ ʧʦʨʦʜʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʽʥʪʝʥʩʠʚʥʠʤ 

ʧʨʦʷʚʘʤ ʩʦʣʷʥʦʛʦ ʪʝʢʪʦʛʝʥʝʟʫ ʩʦʣʷʥʠʭ ʰʪʦʢʽʚ. 

ʄʫʢʘʯʽʚʩʴʢʘ ʟʘʧʘʜʠʥʘ ʩʢʣʘʜʝʥʘ, ʚ ʦʩʥʦʚʥʦʤʫ, ʧʦʨʦʜʘʤʠ ʧʘʣʝʦʛʝʥʫ, 

ʤʝʟʦʟʦʶ, ʪʘ ʧʘʣʝʦʟʦʶ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʚʩʪʘʥʦʚʣʝʥʦ 

ʙʣʦʢʦʚʫ ʪʝʢʪʦʥʽʢʫ ʬʫʥʜʘʤʝʥʪʫ, ʱʦ ʟʫʤʦʚʠʣʦ ʨʽʟʢʝ ʢʦʣʠʚʘʥʥʷ ʪʦʚʱʠʥ 

ʥʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ. ʊʦʚʱʠʥʠ ʥʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʪʫʪ ʟʥʘʯʥʦ ʟʤʝʥʰʝʥʽ 

ʧʦʨʽʚʥʷʥʦ ʽʟ ʉʦʣʦʪʚʠʥʩʴʢʦʶ ʟʘʧʘʜʠʥʦʶ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʢʽʣʴʢʦʭ ʚʠʜʽʣʝʥʠʭ 

ʙʨʘʭʽʘʥʪʠʢʣʽʥʘʣʴʥʠʭ ʩʢʣʘʜʦʢ ʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ ʦʩʦʙʣʠʚʦ ʩʣʽʜ 

ʚʠʜʽʣʠʪʠ ɿʘʣʫʟʴʢʫ, ʟʥʘʯʥʫ ʟʘ ʨʦʟʤʽʨʘʤʠ, ʜʦʚʞʠʥʦʶ ʧʦʥʘʜ 20ʢʤ ʪʘ 

ʰʠʨʠʥʦʶ 15ʢʤ. ʋ ʟʘʧʘʜʠʥʽ ʥʘ ʧʦʚʝʨʭʥʶ ʚʠʭʦʜʷʪʴ ʤʦʣʦʜʽ ʚʽʜʢʣʘʜʠ ʪʘ 

ʢʽʣʴʢʽʩʪʴ ʧʦʢʣʘʜʽʚ ʩʦʣʝʡ ʫ ʨʦʟʨʽʟʽ ʟʤʝʥʰʝʥʘ [32]. 
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ʅʝ ʧʨʠʤʝʥʰʫʶʯʠ ʟʥʘʯʝʥʥʷ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ, ʚʩʝ ʞ ʪʨʝʙʘ 

ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʜʘʥʠʤʠ ʙʫʨʽʥʥʷ ʥʘ ʈʫʩʴʢʦïʂʦʤʘʨʽʚʩʴʢʽʡ, ʉʦʣʦʪʚʠʥʩʴʢʽʡ, 

ʗʙʣʫʥʽʚʩʴʢʽʡ ʽ ʂʦʨʦʣʽʚʩʴʢʽʡ ʧʣʦʱʘʭ ʧʨʦʩʪʷʛʘʥʥʷ ʪʝʢʪʦʥʽʯʥʠʭ ʨʦʟʣʦʤʽʚ ʻ 

ʥʝ ʪʽʣʴʢʠ ʧʨʷʤʦʣʽʥʽʡʥʠʤʠ ʧʦʚʟʜʦʚʞʥʽʤʠ ʘʙʦ ʧʦʧʝʨʝʯʥʠʤʠ. ɺʦʥʠ ʤʘʶʪʴ 

ʩʢʣʘʜʥʽʰʫ ʢʦʥʬʽʛʫʨʘʮʽʶ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚʝʨʪʠʢʘʣʴʥʠʤ 

ʘʙʦ ʙʣʠʟʴʢʠʤ ʜʦ ʥʴʦʛʦ ʧʘʜʽʥʥʷ ʽ ʧʦʚʟʜʦʚʞʥʫ ʦʨʽʻʥʪʘʮʽʶ. ʊʫʪ ʧʝʨʝʚʘʞʘʶʪʴ 

ʨʦʟʨʠʚʠ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ (ʧʦʟʜʦʚʞʥʴʦʛʦ) ʽ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʥʘʧʨʷʤʢʽʚ, 

ʙʽʣʴʰʽʩʪʴ ʷʢʠʭ ʚʠʜʽʣʠʚ ʉ.ɯ.ʉʫʙʦʪʽʥ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʢʦʤʧʣʝʢʩʥʘ 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʛʨʘʚʽʤʝʪʨʠʯʥʦʾ ʟʡʦʤʢʠ, ʷʢʘ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ 

ʜʦʩʣʽʜʥʠʢʘʤʠ ɺ.ɯ.ʍʦʤʝʥʢʦʤ, ɺ.ʗ.ɹʽʣʠʯʝʥʢʦʤ, ɯ.ɯ.ɹʦʨʦʜʘʪʠʤ ʪʘ 

ʃ.ɽ.ʌʽʣʴʰʪʠʥʩʴʢʠʤ, ʜʝʪʘʣʽʟʫʚʘʣʘ ʽ ʧʽʜʪʚʝʨʜʠʣʘ ʚʠʩʥʦʚʢʠ ʉ.ɯ.ʉʫʙʦʪʽʥʘ ʧʨʦ 

ʙʣʦʢʦʚʫ ʙʫʜʦʚʫ ʜʦʥʝʦʛʝʥʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʧʨʠ ʟʘʛʘʣʴʥʽʡ ʦʨʽʻʥʪʘʮʽʾ 

ʧʘʨʘʣʝʣʴʥʦ ʧʨʦʩʪʷʛʘʥʥʶ ʂʘʨʧʘʪ ʙʣʦʢʽʚ, ʜʨʝʚʥʽʭ ʧʽʜʥʷʪʴ ʽ ʥʘʡʙʽʣʴʰʠʭ 

ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ [91].      

ɻʦʣʦʚʥʠʤʠ ʧʦʟʜʦʚʞʥʽʤʠ ʛʣʠʙʠʥʥʠʤʠ ʨʦʟʣʦʤʘʤʠ ʻ ɿʘʢʘʨʧʘʪʩʴʢʠʡ ʽ 

ʇʨʠʧʘʥʦʥʩʴʢʠʡ, ɼʘʥʠʣʽʚʩʴʢʦ ï ʅʝʚʠʮʴʢʠʡ, ʉʝʨʝʜʥʷʥʩʴʢʦ ï ɹʫʰʪʠʥʩʴʢʠʡ, 

ʋʞʛʦʨʦʜʩʴʢʦ-ɺʠʥʦʛʨʘʜʽʚʩʴʢʠʡ ʪʘ ʽʥʰʽ, ʷʢʽ ʨʦʟʯʣʝʥʦʚʫʶʪʴ ɿʘʢʘʨʧʘʪʩʴʢʠʡ 

ʧʨʦʛʠʥ ʥʘ ʚʫʟʴʢʽ ʧʨʦʪʷʞʥʽ ʙʣʦʢʠ ʽ ʨʦʟʤʝʞʦʚʫʶʪʴ ʦʢʨʝʤʽ ʛʝʦʩʪʨʫʢʪʫʨʥʽ 

ʝʣʝʤʝʥʪʠ ʷʢʽ ʨʦʟʚʠʥʫʪʽ ʫ ʬʫʥʜʘʤʝʥʪʽ ʧʨʦʛʠʥʫ. ʆʩʥʦʚʥʠʤʠ ʧʦʧʝʨʝʯʥʠʤʠ 

ʟʦʥʘʤʠ ʧʦʨʫʰʝʥʴ ʻ ʏʦʧʩʴʢʘ, ʄʫʢʘʯʽʚʩʴʢʦ-ʉʚʘʣʷʚʩʴʢʘ, ɺʠʥʦʛʨʘʜʽʚʩʴʢʘ, 

ɺʝʣʷʪʠʥʩʴʢʘ, ʅʦʚʦʩʝʣʠʮʴʢʘ ʪʘ ʽʥʰʽ., ʽ ʧʝʨʝʚʘʞʥʦ ʥʝ ʜʦʩʷʛʘʶʪʴ ʜʝʥʥʦʾ 

ʧʦʚʝʨʭʥʽ, ʘ ʪʦʤʫ ʬʽʢʩʫʶʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʛʝʦʬʽʟʠʯʥʠʤʠ 

ʚʠʤʽʨʶʚʘʥʥʷʤʠ. ʈʘʟʦʤ ʽʟ ʧʦʚʟʜʦʚʞʥʽʤʠ ʫʪʚʦʨʶʶʪʴ ʙʣʦʢʦʚʫ ʙʫʜʦʚʫ 

ʬʫʥʜʘʤʝʥʪʫ ʧʨʦʛʠʥʫ. ɼʦ ʤʝʨʠʜʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ʚʽʜʥʦʩʷʪʴʩʷ 

ɹʝʨʝʛʽʚʩʴʢʦ ï ɻʘʪʩʴʢʝ, ʄʫʢʘʯʽʚʩʴʢʝ, ʉʚʦʙʽʜʩʴʢʝ ʽ ʄʘʣʦʨʘʢʦʚʝʮʴʢʝ. ʋ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʧʝʨʝʯʥʘ ʪʝʢʪʦʥʽʯʥʘ ʟʦʥʘʣʴʥʽʩʪʴ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʫʤʦʚʠʣʘ ʥʘʬʪʦʛʘʟʦʥʦʩʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ 

ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʙʫʜʦʚ ʨʝʯʦʚʠʥ ʤʘʥʪʽʾ ʥʘ ʚʝʣʠʢʠʭ ʛʣʠʙʠʥʘʭ, ʷʢʽ ʚʠʤʽʨʶʶʪʴʩʷ 

ʩʦʪʥʷʤʠ ʢʽʣʦʤʝʪʨʽʚ ʚ ʫʤʦʚʘʭ ʪʘʢ ʟʚʘʥʦʛʦ ʰʘʨʫ ɻʫʪʝʥʙʝʨʛʘ, ʚ ʩʬʝʨʽ ʜʽʾ 
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ʚʠʩʦʢʠʭ ʪʠʩʢʽʚ ʽ ʪʝʤʧʝʨʘʪʫʨ, ʤʦʞʣʠʚʦ ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʧʨʦʮʝʩʠ 

ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʩʠʥʪʝʟʫ ʚʫʛʣʝʚʦʜʥʽʚ [32]. 

ʄʽʩʮʷʤʠ ʧʦʧʝʨʝʯʥʽ ʨʦʟʣʦʤʠ ʥʘʙʫʚʘʶʪʴ ʭʘʨʘʢʪʝʨʫ ʩʢʠʜʦ-ʟʩʫʚʽʚ. ʆʜʥʽʻʶ 

ʟ ʭʘʨʘʢʪʝʨʥʠʭ ʨʠʩ ʙʫʜʦʚʠ ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʻ ʨʦʟʚʠʪʦʢ ʫ ʥʴʦʤʫ 

ʥʘʩʫʚʽʚ ʚʠʷʚʣʝʥʠʭ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʣʠʙʦʢʦʛʦ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʥʘ 

ʉʦʢʠʨʥʠʮʴʢʽʡ ʽ ʉʦʣʦʪʚʠʥʩʴʢʽʡ ʧʣʦʱʘʭ. ʊʘʢ, ʟʘ ʬʘʫʥʽʩʪʠʯʥʠʤʠ 

ʚʠʟʥʘʯʝʥʥʷʤʠ ʽ ʣʽʪʦʣʦʛʽʯʥʠʤ ʩʢʣʘʜʦʤ ʫ ʩʚʝʨʜʣʦʚʠʥʘʭ ˉ 1 ʪʘ                       

 ̄ 3 ï ʉʦʢʠʨʥʠʮʴʢʽ ʥʘ ʢʨʝʡʜʷʥʽ ʚʽʜʢʣʘʜʠ ʥʘʩʫʥʫʪʽ ʧʦʨʦʜʠ ʶʨʩʴʢʦʛʦ ʽ 

ʪʨʽʘʩʦʚʦʛʦ ʚʽʢʫ. ʎʝ ʩʚʽʜʯʠʪʴ ʽ ʧʨʦ ʤʦʞʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʥʘʩʫʚʽʚ ʽ ʥʘ ʽʥʰʠʭ 

ʧʣʦʱʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. ʋ ʜʝʷʢʠʭ ʧʫʥʢʪʘʭ ʟʘʬʽʢʩʦʚʘʥʦ ʥʘʩʫʚʠ, ʘʣʝ 

ʚʦʥʠ ʪʨʘʩʫʶʪʴʩʷ ʣʠʰʝ ʫ ʤʝʞʘʭ ʦʢʨʝʤʠʭ ʙʣʦʢʽʚ. ʇʦʨʷʜ ʽʟ ʧʦʟʜʦʚʞʥʽʤʠ 

ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʨʦʟʨʠʚʘʤʠ, ʧʦʧʝʨʝʯʥʦʛʦ ʽ ʤʝʨʠʜʽʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʤʢʽʚ, ʥʘ 

ʜʝʷʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʣʦʢʘʣʴʥʽ 

ʧʦʨʫʰʝʥʥʷ, ʷʢʽ ʤʘʶʪʴ ʥʝʚʝʣʠʢʫ ʛʣʠʙʠʥʫ ʧʨʦʥʠʢʥʝʥʥʷ ʽ ʚʽʜʥʦʩʥʦ ʤʘʣʫ 

ʧʨʦʪʷʞʥʽʩʪʴ. ɻʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚʦʥʠ ʩʽʯʫʪʴ ʧʦʨʦʜʠ ʥʝʦʛʝʥʫ. ɺʠʷʚʣʝʥʽ ʥʘ 

ɿʘʣʫʞʩʴʢʽʡ, ʏʦʧʩʴʢʽʡ, ɺʝʣʠʢʦʜʦʙʨʦʥʴʩʴʢʽʡ ʪʘ ʥʘ ʽʥʰʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʷʢ ʽ 

ʨʝʛʽʦʥʘʣʴʥʽ ʧʦʨʫʰʝʥʥʷ, ʚʦʥʠ ʟʤʽʥʶʶʪʴ ʩʚʦʻ ʧʘʜʽʥʥʷ ʧʦ ʧʨʦʩʪʷʛʘʥʥʶ. 

ɼʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʚʠʜʽʣʷʶʪʴ ʫ ʜʦʥʝʦʛʝʥʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ ʥʠʟʢʫ ʦʢʨʝʤʠʭ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʽʘʣʴʥʠʭ ʟʦʥ ʥʘʩʫʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ (ʇʝʥʽʥʩʴʢʘ, 

ɺʝʣʠʢʦʙʠʯʢʽʚʩʴʢʘ, ʃʽʩʘʨʥʷʥʩʴʢʘ. ʎʝʥʪʨʘʣʴʥʦʢʘʨʧʘʪʩʴʢʦʛʦ (ʧʽʜʛʘʣʴʩʴʢʦʛʦ) 

ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʬʣʽʰʫ ɿʘʣʫʟʴʢʘ, ʋʞʛʦʨʦʜʩʴʢʘ, ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʘ, 

ɹʝʛʘʥʩʴʢʘ, ʉʦʢʠʨʥʠʮʴʢʘ, ʐʘʷʥʩʴʢʘ), ʫ ʨʦʟʨʽʟʽ ʷʢʠʭ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʨʽʟʥʽ ʟʘ 

ʚʽʢʦʤ ʪʘ ʩʢʣʘʜʦʤ ʧʦʨʦʜʠ [29,58]. 

ʇʨʠ ʦʛʣʷʜʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʢʪʦʥʽʯʥʦʾ ʙʫʜʦʚʠ ʧʨʦʛʠʥʫ, ʩʣʽʜ ʚʢʘʟʘʪʠ, ʱʦ ʚ 

ʨʦʟʨʽʟʽ ʚʠʜʽʣʷʻʪʴʩʷ ʜʚʘ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʽ ʧʦʚʝʨʭʠ: ʜʦʥʝʦʛʝʥʦʚʠʡ ʽ 

ʥʝʦʛʝʥʦʚʠʡ. ʇʦʨʦʜʠ ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ 

ʜʦʩʣʽʜʥʠʢʘʤʠ ʚʽʜʥʝʩʝʥʽ ʜʦ ʧʘʣʝʦʟʦʶ, ʤʝʟʦʟʦʶ ʽ ʧʘʣʝʦʛʝʥʫ. ɺʦʥʠ ʨʦʟʢʨʠʪʽ 

ʙʽʣʴʰ ʷʢ 50 ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʥʘ ʛʣʠʙʠʥʘʭ ʚʽʜ 

500 ʜʦ 3000 ʤ. ɸʣʝ ʧʦʨʷʜ ʟ ʪʠʤ, ʚʦʥʠ ʚʠʚʯʝʥʽ ʜʫʞʝ ʩʣʘʙʦ, ʮʝ ʧʦʷʩʥʶʻʪʴʩʷ 

ʩʢʣʘʜʥʽʩʪʶ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʨʝʛʽʦʥʫ, ʣʽʪʦʣʦʛʦ-ʬʘʮʽʘʣʴʥʦʶ ʤʽʥʣʠʚʽʩʪʶ ʽ 



 

 

 48 

ʥʝʜʦʩʪʘʪʥʴʦʶ ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ. ʊʦʤʫ, ʚʽʢ ʦʢʨʝʤʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʧʦʨʽʜ ʚ ʜʝʷʢʽʡ ʤʽʨʽ ʚʠʟʥʘʯʝʥʠʡ ʫʤʦʚʥʦ, ʟʘ ʘʥʘʣʦʛʽʻʶ ʽʟ 

ʧʦʜʽʙʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʩʫʤʽʞʥʠʭ ʟ ʧʨʦʛʠʥʦʤ ʪʝʨʠʪʦʨʽʡ. 

ʅʘʡʜʨʝʚʥʽʰʠʤʠ ʫ ɿʘʢʘʨʧʘʪʩʴʢʦʤʫ ʧʨʦʛʠʥʽ ʻ ʧʦʨʦʜʠ, ʷʢʽ ʨʦʟʢʨʠʪʽ 

ʩʪʨʫʢʪʫʨʥʦ-ʧʦʰʫʢʦʚʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʥʘ ʋʞʛʦʨʦʜʩʴʢʽʡ ʧʣʦʱʽ. ɿʘ ʩʚʦʾʤ 

ʩʢʣʘʜʦʤ ʚʦʥʠ ʥʘʛʘʜʫʶʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʫ ʉʭʽʜʥʽʡ ʉʣʦʚʘʯʯʠʥʽ 

ʧʘʣʝʦʟʦʡʩʴʢʽ ʫʪʚʦʨʝʥʥʷ ʽ ʩʢʣʘʜʝʥʽ ʢʨʠʩʪʘʣʽʯʥʠʤʠ ʩʣʘʥʮʷʤʠ, 

ʢʨʠʧʪʦʢʨʠʩʪʘʣʽʯʥʠʤʠ ʚʘʧʥʷʢʘʤʠ, ʜʦʣʦʤʽʪʠʟʦʚʘʥʠʤʠ ʤʝʨʛʝʣʷʤʠ, 

ʢʚʘʨʮʠʪʦʚʠʜʥʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ ʟ ʜʦʤʽʰʢʘʤʠ ʘʨʛʽʣʽʪʽʚ. ʅʠʞʥʷ ʯʘʩʪʠʥʘ 

ʨʦʟʢʨʠʪʦʛʦ ʨʦʟʨʽʟʫ, ʮʝ ʢʘʨʙʦʥʘʪʥʽ ʤʽʢʨʦʩʣʘʥʮʽ ʟ ʧʨʦʰʘʨʢʘʤʠ 

ʜʦʣʦʤʽʪʠʟʦʚʘʥʠʭ ʚʘʧʥʷʢʽʚ, ʙʽʣʴʰʝ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʘ ʥʽʞ ʚʝʨʭʥʷ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʬʘʫʥʽʩʪʠʯʥʠʭ ʨʝʰʪʦʢ ʫ ʧʦʨʦʜʘʭ ʥʝ 

ʚʠʷʚʣʝʥʦ, ʪʦʤʫ ʾʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʧʦʜʽʙʥʠʭ ʫʪʚʦʨʝʥʴ ʈʘʭʽʚʩʴʢʦʛʦ 

ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʤʘʩʠʚʫ, ʷʢʽ ʫʤʦʚʥʦ ʚʽʜʥʝʩʝʥʽ ʜʦ ʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ [80]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʥʝʦʛʝʥʦʚʠʡ ʬʫʥʜʘʤʝʥʪ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ 

ʩʢʣʘʜʝʥʠʡ ʨʽʟʥʦʚʽʢʦʚʠʤʠ ʚʽʜʢʣʘʜʘʤʠ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ ʙʫʜʦʚʽ 

ʨʽʟʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɿʘ ʜʘʥʠʤʠ ʩʝʡʩʤʦʨʦʟʚʽʜʢʠ ʽ ʛʣʠʙʦʢʦʛʦ 

ʙʫʨʽʥʥʷ ʚʩʪʘʥʦʚʣʝʥʘ ʩʠʣʴʥʘ ʨʦʟʜʨʦʙʣʝʥʽʩʪʴ ʬʫʥʜʘʤʝʥʪʫ ʽʟ ʧʝʨʝʤʽʱʝʥʥʷʤ 

ʦʢʨʝʤʠʭ ʙʣʦʢʽʚ ʜʦ 2 ʢʤ ʧʦ ʚʝʨʪʠʢʘʣʽ [40]. 

ʄ.ʇʝʪʨʘʰʢʝʚʠʯ [80] ʧʨʠʧʫʩʢʘ,̒ ʱʦ ʚ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʧʨʦʛʠʥʫ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʟʘʥʫʨʝʥʽ ʜʽʣʷʥʢʠ ʇʝʥʽʥʩʴʢʦʾ ʟʦʥʠ ʩʪʨʽʤʯʘʢʽʚ, ʘ ʥʘ ʧʽʚʜʝʥʴ 

ʚʽʜ ʥʝʾ ï ʧʦʨʦʜʠ ʮʝʥʪʨʘʣʴʥʦ ï ʢʘʨʧʘʪʩʴʢʦʛʦ ʬʣʽʰʫ. ʂʫʪʠ ʧʘʜʽʥʥʷ 

ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ 2 ï 5Á ʜʦ 90 Á, ʚ ʧʘʣʝʦʛʝʥʦʚʠʭ 

ʚʽʜʢʣʘʜʘʭ 20 ï 50 Á. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʫʩʽ ʜʦʥʝʦʛʝʥʦʚʽ ʫʪʚʦʨʝʥʥʷ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʷʢ ʧʨʘʚʠʣʦ, ʩʠʣʴʥʦ ʪʨʽʱʠʥʫʚʘʪʽ, ʧʝʨʝʤôʷʪʽ ʟʽ 

ʜʟʝʨʢʘʣʘʤʠ ʢʦʚʟʘʥʥʷ ʽ ʥʘʛʘʜʫʶʪʴ ʪʝʢʪʦʥʽʯʥʫ ʙʨʝʢʯʽʶ. 

ʅʘ ʩʢʣʘʜʥʦʧʦʙʫʜʦʚʘʥʠʡ ʛʝʪʝʨʦʛʝʥʥʠʡ ʬʫʥʜʘʤʝʥʪ ʽʟ ʨʽʟʢʠʤ ʢʫʪʦʚʠʤ ʽ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤ ʥʝʫʟʛʦʜʞʝʥʥʷʤ ʥʘʢʣʘʜʝʥʽ ʬʘʮʽʘʣʴʥʦ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʚʽʜʢʣʘʜʠ ʥʝʦʛʝʥʦʚʠʭ ʤʦʣʘʩ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʚʝʨʭʥʽʡ ʩʪʨʫʢʪʫʨʥʠʡ ʧʦʚʝʨʭ 

ʘʣʴʧʽʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʁʦʛʦ ʟʦʚʥʽʰʥʷ ʯʘʩʪʠʥʘ, ʷʢ ʂʨʘʡʦʚʘ ʟʦʥʘ, ʟʘʣʷʛʘʻ 
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ʤʦʥʦʢʣʽʥʘʣʴʥʦ ʽʟ ʟʘʥʫʨʝʥʥʷʤ ʪʦʚʱ ʜʦ ʮʝʥʪʨʫ ʧʨʦʛʠʥʫ. ʂʫʪʠ ʥʘʭʠʣʫ 

ʧʣʘʩʪʽʚ ʧʦʨʽʜ ʟʤʝʥʰʫʶʪʴʩʷ ʚ ʪʦʤʫ ʞ ʥʘʧʨʷʤʢʫ. ʅʘ ʜʝʥʥʽʡ ʧʦʚʝʨʭʥʽ 

ʦʛʦʣʶʶʪʴʩʷ ʪʽʣʴʢʠ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʘ ʯʘʩʪʠʥʘ ʟʦʥʠ, ʘ ʾʾ ʧʽʚʥʽʯʥʦ ï ʟʘʭʽʜʥʘ 

ʯʘʩʪʠʥʘ ʟʘʥʫʨʝʥʘ ʧʽʜ ʚʫʣʢʘʥʦʛʝʥʥʠʡ ʢʦʤʧʣʝʢʩ ɺʠʛʦʨʣʘʪʩʴʢʦʾ ʛʨʷʜʠ [40]. 

ʇʦʣʦʛʽ ʩʢʣʘʜʢʠ ʥʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʤʘʶʪʴ ʢʨʫʪʽ ʢʫʪʠ ʧʘʜʽʥʥʷ ʥʘ 

ʧʽʚʥʽʯʥʦʤʫ ʧʨʠʣʷʛʘʶʯʦʤʫ ʜʦ ʂʘʨʧʘʪ ʤʦʥʦʢʣʽʥʘʣʴʥʦʤʫ ʩʭʠʣʽ ʫ ʟʦʥʘʭ 

ʨʦʟʨʠʚʽʚ ʽ ʤʽʩʮʷʭ ʧʨʦʷʚʽʚ ʤʘʛʤʘʪʠʟʤʫ. ʇʦʨʷʜ ʟ ʪʠʤ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ 

ʢʘʨʧʘʪʩʴʢʘ ʦʨʽʻʥʪʘʮʽʷ ʧʦʟʠʪʠʚʥʠʭ ʩʪʨʫʢʪʫʨ. ɺʠʜʽʣʷʶʪʴʩʷ ʪʘʢʽ ʾʭ ʪʠʧʠ: 

ʩʦʣʷʥʦʜʽʘʧʽʨʦʚʽ ʟ ʚʽʜʢʨʠʪʠʤ ʷʜʨʦʤ ʧʨʦʪʠʢʘʥʥʷ, ʢʨʠʧʪʦʜʽʘʧʽʨʦʚʽ, 

ʦʙʫʤʦʚʣʝʥʽ ʡ ʫʩʢʣʘʜʥʝʥʽ ʤʘʛʤʘʪʠʯʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ, ʙʨʘʭʽʘʥʪʠʢʣʽʥʘʣʴʥʽ, 

ʥʝ ʧʦʚôʷʟʘʥʽ ʥʽ ʟ ʜʽʘʧʽʨʠʟʤʦʤ, ʥʽ ʟ ʤʘʛʤʘʪʠʟʤʦʤ. ʈʷʜ ʩʪʨʫʢʪʫʨ ʫʪʚʦʨʝʥʽ ʟʘ 

ʨʘʭʫʥʦʢ ʢʦʤʙʽʥʘʮʽʾ ʧʣʽʢʘʪʠʚʥʠʭ, ʜʠʟôʶʥʢʪʠʚʥʠʭ ʪʘ ʤʘʛʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ. 

ʋ ʥʘʜʨʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʤʘʣʦ ʤʽʩʮʝ ʟʘʩʪʠʛʘʥʥʷ ʤʘʛʤʘʪʠʯʥʠʭ 

ʽʥʪʨʫʟʠʚʥʠʭ ʪʽʣ ʧʦʨʽʜ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʥʝʦʛʝʥ-ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʘʭ 

ʨʦʟʨʽʟʫ ʈʫʩʴʢʦ ï ʂʦʤʘʨʽʚʩʴʢʦʛʦ ʛʘʟʦʚʦʛʦ ʨʦʜʦʚʠʱʘ [72, 24]. 

ʈʦʟʨʠʚʥʽ ʧʦʨʫʰʝʥʥʷ ʫ ʥʝʦʛʝʥʦʚʦʤʫ ʯʦʭʣʽ ʟʚʠʯʘʡʥʦ ʫʩʧʘʜʢʦʚʫʶʪʴ 

ʧʦʣʦʞʝʥʥʷ ʽ ʭʘʨʘʢʪʝʨ ʥʘʡʙʽʣʴʰ ʟʥʘʯʥʠʭ ʜʦʥʝʦʛʝʥʦʚʠʭ ʜʠʟôʶʥʢʪʠʚʽʚ, ʱʦ 

ʘʢʪʠʚʽʟʫʚʘʣʠʩʷ ʥʘ ʦʨʦʛʝʥʥʦʤʫ ʝʪʘʧʽ. ʎʽ ʨʦʟʣʦʤʠ ʤʘʶʪʴ ʙʣʠʟʴʢʝ ʜʦ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʘʜʽʥʥʷ ʡ ʘʤʧʣʽʪʫʜʠ ʜʦ 500 ï700 ʤ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 

ʧʨʦʛʠʥʫ ʽ ʜʦ 1000 ï 400 ʤ ʫ ʨʘʡʦʥʽ ɹʝʨʝʛʽʚʩʴʢʦʾ ʟʦʥʠ. ɺʝʨʪʠʢʘʣʴʥʽ 

ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʥʪʨʦʣʶʚʘʣʠ ʧʦʰʠʨʝʥʥʷ ʬʘʮʽʡ ʽ ʪʦʚʱʠʥʫ ʥʝʦʛʝʥʦʚʠʭ 

ʫʪʚʦʨʝʥʴ. ʋ ʧʽʜʥʷʪʠʭ ʙʣʦʢʘʭ ʚʦʥʘ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ 500 ï 600 ʤ, ʫ ʟʘʥʫʨʝʥʠʭ 

ï ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 2500 ï 2600 ʤ. ʊʝʢʪʦʥʽʢʘ ʥʝʦʛʝʥʦʚʦʛʦ ʩʪʨʫʢʪʫʨʥʦ-

ʪʝʢʪʦʥʽʯʥʦʛʦ ʧʦʚʝʨʭʫ ʚʠʚʯʝʥʘ ʥʘʙʘʛʘʪʦ ʢʨʘʱʝ. ʊʦʚʱʠʥʘ ʥʝʦʛʝʥʫ ʩʪʘʥʦʚʠʪʴ 

1700-3500 ʤ. ɻʝʦʣʦʛʽʯʥʦʶ ʟʡʦʤʢʦʶ, ʩʪʨʫʢʪʫʨʥʠʤ ʽ ʛʣʠʙʦʢʠʤ ʙʫʨʽʥʥʷʤ, ʘ 

ʪʘʢʦʞ ʩʝʡʩʤʦʨʦʟʚʽʜʢʦʶ ʪʫʪ ʚʠʷʚʣʝʥʦ ʨʷʜ ʘʥʪʠʢʣʽʥʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ. ʅʘ 

ʬʫʥʜʘʤʝʥʪ ʟʽ ʟʥʘʯʥʦʶ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʶ ʽ ʢʫʪʦʚʦʶ ʥʝʟʛʽʜʥʽʩʪʶ ʥʘʢʣʘʜʝʥʘ 

ʬʘʮʽʘʣʴʥʦ ʨʽʟʥʦʤʘʥʽʪʥʘ ʥʝʦʛʝʥʦʚʘ ʤʦʣʘʩʘ, ʱʦ ʫʪʚʦʨʶʻ ʚʝʨʭʥʽʡ 

ʩʪʨʫʢʪʫʨʥʠʡ ʧʦʚʝʨʭ ʘʣʴʧʽʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʽ ʚʽʜʧʦʚʽʜʘʻ ʦʨʦʛʝʥʥʦʤʫ ʝʪʘʧʫ 

ʨʦʟʚʠʪʢʫ ʂʘʨʧʘʪʩʴʢʦʾ ʛʝʦʩʠʥʢʣʽʥʘʣʽ [93]. 
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ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʫ ʟʽʩʪʘʚʣʝʥʥʽ ʩʪʨʫʢʪʫʨʥʠʭ ʧʣʘʥʽʚ ʯʦʭʣʘ 

ʽ ʬʫʥʜʘʤʝʥʪʫ, ʧʝʨʝʚʘʞʥʦ ʙʣʦʢʦʚʝ, ʤʽʩʮʷʤʠ ʙʣʦʢʦʚʦ ï ʣʫʩʢʘʪʘ ʙʫʜʦʚʘ 

ʬʫʥʜʘʤʝʥʪʫ ʽ ʟʥʘʯʥʽ ʘʤʧʣʽʪʫʜʠ ʟʤʽʱʝʥʥʷ ʙʣʦʢʽʚ, ʦʙʫʤʦʚʣʶʶʯʠ ʚʠʭʽʜ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʜʦʥʝʦʛʝʥʦʚʫ ʧʦʚʝʨʭʥʶ ʚʽʜʢʣʘʜʽʚ ʧʘʣʝʦʟʦʶ, ʤʝʟʦʟʦʶ ʽ 

ʧʘʣʝʦʛʝʥʫ. ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʽʜʤʽʥʠ ʫ ʙʫʜʦʚʽ ʦʢʨʝʤʠʭ ʪʦʚʱ, 

ʦʙʫʤʦʚʣʝʥʽ ʥʝ ʩʪʽʣʴʢʠ ʚʧʣʠʚʦʤ ʜʝʢʽʣʴʢʦʭ ʬʘʟ ʩʢʣʘʜʯʘʩʪʦʩʪʽ, ʩʢʽʣʴʢʠ 

ʩʦʣʷʥʦʶ ʪʝʢʪʦʥʽʢʦʶ [24].  

ɼʽʘʧʽʨʦʚʽ ʣʽʥʽʡʥʦ ʚʠʪʷʛʥʫʪʽ ʩʢʣʘʜʢʠ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʩʢʣʘʜʝʥʽ 

ʧʦʨʦʜʘʤʠ ʪʝʨʝʙʣʷʥʩʴʢʦʾ ʽ ʩʦʣʦʪʚʠʥʩʴʢʦʾ ʩʚʽʪ, ʷʢʽ ʚʠʭʦʜʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ. 

ɹʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ ʧʦʨʫʰʝʥʘ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʪʝʢʪʦʥʽʯʥʠʭ ʨʦʟʣʦʤʽʚ, ʷʢʽ ʫ 

ʙʽʣʴʰʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʦʩʪʷʛʘʶʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ. ɼʣʷ ʚʩʽʭ ʩʢʣʘʜʦʢ ʭʘʨʘʢʪʝʨʥʽ 

ʢʨʫʪʽ ʢʫʪʠ ʧʘʜʽʥʥʷ ʧʦʨʽʜ ʚ ʩʢʣʝʧʽʥʥʠʭ ʯʘʩʪʠʥʘʭ ʽ ʧʦʣʦʛʽ ʥʘ ʢʨʠʣʘʭ [20]. 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʣʦʢʘʣʴʥʽ ʩʪʨʫʢʪʫʨʠ ʥʝʦʛʝʥ ï ʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ 

ʧʦʚʝʨʭʫ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʮʝ ʟʜʝʙʽʣʴʰʦʛʦ ʥʝʚʝʣʠʢʽ 

ʙʨʘʭʽʘʥʪʠʢʣʽʥʘʣʴʥʽ ʩʢʣʘʜʢʠ ʤʘʣʦʾ ʘʤʧʣʽʪʫʜʠ, ʨʦʟʙʠʪʽ ʧʦʧʝʨʝʯʥʠʤʠ, 

ʧʦʚʟʜʦʚʞʥʽʤʠ, ʜʝʢʦʣʠ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʠʤʠ, ʷʢ ʧʨʘʚʠʣʦ, ʤʘʣʦʘʤʧʣʽʪʫʜʥʠʤʠ 

ʧʦʨʫʰʝʥʥʷʤʠ ʥʘ ʦʢʨʝʤʽ ʙʣʦʢʠ. ʋ ɿʘʢʘʨʧʘʪʩʴʢʦʤʫ ʧʨʦʛʠʥʽ ʩʣʽʜ ʚʠʨʽʟʥʷʪʠ 

ʤʦʥʦʢʣʽʥʘʣʴʥʫ, ʘʙʦ ʢʨʘʡʦʚʫ ʟʦʥʫ, ʮʝʥʪʨʘʣʴʥʫ ʟʦʥʫ ʩʦʣʷʥʦʜʽʘʧʽʨʦʚʠʭ, 

ʙʨʘʭʽʘʥʪʠʢʣʽʥʘʣʴʥʠʭ ʩʢʣʘʜʦʢ ʽ ɹʝʨʝʛʽʚʩʴʢʫ ʟʦʥʫ ʨʦʟʣʦʤʽʚ, ʥʘ ʧʽʚʜʝʥʴ ʚʽʜ 

ʷʢʦʾ ʨʦʟʤʽʱʝʥʽ ʚʞʝ ʧʽʚʥʽʯʥʦ ï ʩʭʽʜʥʽ ʨʘʡʦʥʠ ʇʘʥʦʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ [7]. 

ʊʘʢʦʞ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʚ ɿʘʢʘʨʧʘʪʩʴʢʦʤʫ ʧʨʦʛʠʥʽ ʤʘʶʪʴ ʜʘʚʥʽ 

ʩʪʨʘʪʦʚʫʣʢʘʥʠ, ʚʠʷʚʣʝʥʽ ʟʘ ʜʘʥʠʤʠ ʤʘʛʥʽʪʦʤʝʪʨʠʯʥʠʭ ʟʡʦʤʦʢ. ɺʦʥʠ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʦʥʘʭ ʧʦʚʟʜʦʚʞʥʽʭ ʘʙʦ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʣʦʤʽʚ ʚ ʟʦʥʽ 

ʧʦʰʠʨʝʥʥʷ ʝʬʫʟʠʚʽʚ ɺʠʛʦʨʣʘʪ-ɻʫʪʠʥʩʴʢʦʛʦ ʧʘʩʤʘ, ʷʢʝ ʙʝʟ ʩʫʤʥʽʚʫ, ʪʘʢʦʞ 

ʧʦʚôʷʟʘʥʝ ʟ ʚʝʣʠʢʦʘʤʧʣʽʪʫʜʥʠʤʠ ʨʦʟʣʦʤʘʤʠ.  

1.5 ɻʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ 

ɺ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʤʫ ʨʦʟʨʽʟʽ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʚʝʨʪʠʢʘʣʴʥʘ ʟʦʥʘʣʴʥʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʚʦʜʦʥʦʩʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʱʦ ʟʫʤʦʚʣʝʥʘ 

ʦʩʦʙʣʠʚʽʩʪʶ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʽʟʫ ʧʨʦʛʠʥʫ. ʌʦʨʤʫʚʘʥʥʷ ʚʦʜʦʥʦʩʥʦʩʪʽ  
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ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʚʽʜʙʫʚʘʣʦʩʴ ʧʽʜ ʚʧʣʠʚʦʤ ʩʢʣʘʜʥʠʭ 

ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʚʫʣʢʘʥʽʟʤʫ. 

ɼʦ ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʧʨʠʫʨʦʯʝʥʠʡ ʻʜʠʥʠʡ 

ʚʦʜʦʥʦʩʥʠʡ ʢʦʤʧʣʝʢʩ, ʱʦ ʦʙôʻʜʥʫʻ ʚʽʜʢʣʘʜʠ ʧʨʦʪʝʨʦʟʦʶ, ʧʘʣʝʦʟʦʶ, 

ʤʝʟʦʟʦʶ ʪʘ ʧʘʣʝʦʛʝʥʫ. ɺʽʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʜʽʙʥʠʤʠ ʫʤʦʚʘʤʠ ʟʘʣʷʛʘʥʥʷ 

ʽ ʧʦʰʠʨʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʪʘ 

ʟʘʪʨʫʜʥʝʥʠʤ ʚʦʜʦʦʙʤʽʥʦʤ. ɺʦʜʦʚʤʽʱʫʶʯʠʤʠ ʧʦʨʦʜʘʤʠ ʚ ʥʴʦʤʫ ʻ 

ʪʨʽʱʠʥʫʚʘʪʽ ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ, ʘ ʪʘʢʦʞ ʪʨʽʱʠʥʫʚʘʪʦ-ʧʦʨʠʩʪʽ ʧʽʩʢʦʚʠʢʠ. 

ʅʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʧʦʨʠʩʪʦʩʪʽ (2-9 %) ʪʘ ʧʨʦʥʠʢʥʦʩʪʽ (<0,1 ʤɼʘʨʩʽ) 

ʟʫʤʦʚʣʶʶʪʴ ʥʝʟʥʘʯʥʽ ʜʝʙʽʪʠ ʧʣʘʩʪʦʚʠʭ ʚʦʜ ï 1-8 ʤ3/ʜʦʙʫ. ʇʣʘʩʪʦʚʽ ʚʦʜʠ, 

ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʪʦʚʱʽ ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʦʨʽʜ ʚʽʜʥʦʩʷʪʴʩʷ ʚ 

ʦʩʥʦʚʥʦʤʫ ʜʦ ʭʣʦʨ-ʢʘʣʴʮʽʻʚʦʛʦ ʪʠʧʫ. ʎʽ ʚʦʜʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʜʦ 75 ʛ/ʣ, ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʤʝʪʘʤʦʨʬʽʟʘʮʽʾ (Na/Cl) 0,82-0,87 ʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ Cl/Br 850-2080. ɺ ʾʭ ʩʦʣʴʦʚʦʤʫ ʩʢʣʘʜʽ ʚʤʽʩʪ ʩʫʣʴʬʘʪʽʚ ʽ 

ʛʽʜʨʦʢʘʨʙʦʥʘʪʽʚ ʩʪʘʥʦʚʠʪʴ 0,07-0,20 %-ʝʢʚ. ɻʘʟʦʥʘʩʠʯʝʥʽʩʪʴ ʚʦʜ ʤʦʞʝ 

ʜʦʩʷʛʘʪʠ ʜʦ 18 ʩʤ3/ʩʤ3; ʨʦʟʯʠʥʝʥʽ ʛʘʟʠ ʤʝʪʘʥʦʚʦʛʦ ʪʠʧʫ (ʯʘʩʪʢʘ CH4 

ʩʪʘʥʦʚʠʪʴ ʜʦ 98 %). 

ʇʽʜʟʝʤʥʽ ʚʦʜʠ ʚ ʪʦʚʱʽ ʧʘʣʝʦʛʝʥʫ ʥʘʩʠʯʫʶʪʴ ʧʨʦʰʘʨʢʠ ʧʽʩʢʦʚʠʢʽʚ ʽ 

ʘʣʝʚʨʦʣʽʪʽʚ, ʧʦʨʠʩʪʽʩʪʴ ʷʢʠʭ ʧʝʨʝʚʘʞʥʦ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 1-4 %. ɺʦʜʠ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʭʣʦʨ-ʢʘʣʴʮʽʻʚʦʛʦ ʪʠʧʫ, ʟ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʚ ʩʝʨʝʜʥʴʦʤʫ     

119-169 ʛ/ʣ. ɺ ʩʢʣʘʜʽ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʩʦʣʝʡ ʩʫʣʴʬʘʪʠ ʩʢʣʘʜʘʶʪʴ                    

< 0,1 %-ʝʢʚ; ʚʽʜʥʦʰʝʥʥʷ Na/Cl ʤʽʥʷʻʪʴʩʷ ʚ ʤʝʞʘʭ 0,78-0,81, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʫ ʽʟʦʣʴʦʚʘʥʽʩʪʴ ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ. 

ʇʽʜʩʦʣʴʦʚʠʡ ʚʦʜʦʥʦʩʥʠʡ ʢʦʤʧʣʝʢʩ ʦʙôʻʜʥʫʻ ʙʫʨʢʘʣʽʚʩʴʢʫ, 

ʪʝʨʝʰʫʣʴʩʴʢʫ, ʥʦʚʦʩʝʣʠʮʴʢʫ, ʚʦʜʠʮʴʢʫ ʩʚʽʪʠ ʽ ʥʠʞʥʴʦʪʝʨʝʙʣʷʥʩʴʢʫ 

ʧʽʜʩʚʽʪʫ. ɺʦʜʦʚʤʽʩʥʠʤʠ ʧʦʨʦʜʘʤʠ ʻ ʪʫʬʠ, ʧʽʩʢʦʚʠʢʠ, ʘʣʝʚʨʦʣʽʪʠ. ʇʣʘʩʪʦʚʽ 

ʚʦʜʠ ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʥʘʪʨʽʻʚʽ, ʭʣʦʨ-ʢʘʣʴʮʽʻʚʽ, ʭʣʦʨ-ʤʘʛʥʽʻʚʽ. 

ʄʽʥʝʨʘʣʽʟʘʮʽʷ ʚʦʜ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 108-146 ʛ/ʣ. ʉʪʫʧʽʥʴ 

ʤʝʪʘʤʦʨʬʽʟʘʮʽʾ 0,74-1,0. ʂʦʝʬʽʮʽʻʥʪ ʩʫʣʴʬʘʪʥʦʩʪʽ 0,23-11,72. 

ʍʣʦʨʦʙʨʦʤʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 648,8-62941,5. ɺʤʽʩʪ ʡʦʜʫ 1,7-10,6 ʤʛ/ʣ, ʙʨʦʤʫ 
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8,0-42,2 ʤʛ/ʣ, ʦʢʩʠʜʫ ʙʦʨʫ 20-200 ʤʛ/ʣ. ʊʘʢʽ ʧʦʢʘʟʥʠʢʠ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʟʘʢʨʠʪʽʩʪʴ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʩʠʩʪʝʤ ʽ ʫʪʨʫʜʥʝʥʠʡ ʚʦʜʦʦʙʤʽʥ ʷʢ ʤʽʞ 

ʦʢʨʝʤʠʤʠ ʪʝʢʪʦʥʽʯʥʠʤʠ ʙʣʦʢʘʤʠ, ʪʘʢ ʽ ʚʩʝʨʝʜʠʥʽ ʩʘʤʠʭ ʙʣʦʢʽʚ. 

ʅʘʜʩʦʣʴʦʚʠʡ ʚʦʜʦʥʦʩʥʠʡ ʢʦʤʧʣʝʢʩ ʦʙôʻʜʥʫʻ ʩʦʣʦʪʚʠʥʩʴʢʫ, 

ʪʝʨʝʩʚʠʥʩʴʢʫ, ʙʘʩʭ̔ʚʩʴʢʫ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʫ, ʣʫʢʽʚʩʴʢʫ, ʘʣʤʘʩʴʢʫ, ʽʟʽʚʩʴʢʫ, 

ʢʦʰʝʣʽʚʩʴʢʫ, ʽʣʴʥʠʮʴʢʫ ʪʘ ʯʦʧʩʴʢʫ ʩʚʽʪʠ. ɺʦʜʦʥʘʩʠʯʝʥʥʷ ʚ ʮʴʦʤʫ 

ʢʦʤʧʣʝʢʩʽ ʧʦʚôʷʟʘʥʝ ʟ ʪʫʬʘʤʠ, ʧʽʩʢʦʚʠʢʘʤʠ, ʘʣʝʚʨʦʣʽʪʘʤʠ, ʘ ʪʘʢʦʞ 

ʧʦʜʝʢʫʜʠ ʚʘʧʥʷʢʘʤʠ, ʛʨʘʚʝʣʽʪʘʤʠ. ʇʝʨʝʚʘʞʘʶʪʴ ʚʦʜʠ ʭʣʦʨ-ʢʘʣʴʮʽʻʚʦʛʦ 

ʪʠʧʫ ʟ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʚʽʜ 370 ʤʛ/ʣ, ʧʨʠ ʧʽʜʦʰʚʽ ʩʦʣʦʪʚʠʥʩʴʢʦʾ ʩʚʽʪʠ, ʜʦ   

10-18 ʤʛ/ʣ, ʚ ʧʨʠʧʦʢʨʽʚʝʣʴʥʽʡ ʯʘʩʪʠʥʽ ʽʣʴʥʠʮʴʢʦʾ ʪʘ ʯʦʧʩʴʢʦʾ ʩʚʽʪ. ɺ 

ʥʘʜʩʦʣʴʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ ʻ ʜʽʣʷʥʢʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʷʢ ʘʢʪʠʚʥʠʤ ʪʘʢ ʽ 

ʫʪʨʫʜʥʝʥʠʤ ʚʦʜʦʦʙʤʽʥʦʤ. 

ʉʝʨʝʜ ʪʨʽʱʠʥʥʠʭ ʚʦʜ ʩʘʨʤʘʪʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʪʝʞ ʚʠʷʚʣʝʥʽ ʩʫʙʪʝʨʤʘʣʴʥʽ 

ʪʘ ʪʝʨʤʘʣʴʥʽ ʚʦʜʠ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʦʜʠ 27-30,5 Áʉ ʥʘ ʛʣʠʙʠʥʘʭ 350-400 ʤ ʽ 

ʜʦ 46 Áʉ ʚ ʽʥʪʝʨʚʘʣʽ 600-680 ʤ (ʩʚʝʨʜʣʦʚʠʥʘ ˉ 50). ɺʦʜʠ ʢʨʝʤʥʠʩʪʽ, ʚʤʽʩʪ 

ʦʢʩʠʜʫ ʢʨʝʤʥʽʶ 100-130 ʤʛ/ʣ, ʤʽʥʝʨʘʣʴʥʽ (ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʜʦ 7,5ʛ/ʣ)[6]. 

ɺ ʩʘʨʤʘʪʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʨʦʟʢʨʠʪʽ ʤʝʪʘʥʦʚʽ ʚʦʜʠ 

(ʩ.ɿʘʣʫʞʞʷ ʪʘ ʽʥʰʽ) ʟ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ 3-25 ʛ/ʣ. ɺʤʽʩʪ ʤʝʪʘʥʫ ʚ ʩʢʣʘʜʽ ʛʘʟʽʚ 

86-88 % [10]. 

ɺ ʘʥʪʨʦʧʦʛʝʥʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ ʧʣʘʩʪʦʚʽ ʚʦʜʠ ʥʘʩʠʯʫʶʪʴ ʛʘʣʴʢʦʚʽ ʪʘ 

ʧʽʱʘʥʽ ʛʦʨʠʟʦʥʪʠ ʚ ʨʽʯʢʦʚʠʭ ʟʘʧʣʘʚʘʭ ʽ ʪʝʨʘʩʘʭ. ʊʫʪ ʧʝʨʝʚʘʞʘʶʪʴ ʚʦʜʠ 

ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦʛʦ ʩʢʣʘʜʫ ʟ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʜʦ 1 ʛ/ʣ. ʄʽʥʝʨʘʣʽʟʘʮʽʷ ʟʨʦʩʪʘʻ 

ʟ ʥʘʙʣʠʞʝʥʥʷʤ ʜʦ ʩʦʣʷʥʠʭ ʰʪʦʢʽʚ ʜʦ 5-8 ʛ/ʣ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1. ʊʝʨʠʪʦʨʽʷ ʧʨʦʛʠʥʫ ʧʦʚʥʽʩʪʶ ʧʦʢʨʠʪʘ 

ʛʨʘʚʽʨʦʟʚʽʜʢʦʶ, ʤʘʛʥʽʪʦʨʦʟʚʽʜʢʦʶ. ɺʠʢʦʥʘʥʦ ʟʥʘʯʥʠʡ ʦʙʩʷʛ ʩʝʡʩʤʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʙʫʨʝʥʦ ʧʦʥʘʜ 70 ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʪʘ ʧʦʥʘʜ       

200 ʩʪʨʫʢʪʫʨʥʠʭ-ʢʘʨʪʫʚʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. ʇʨʦʚʝʜʝʥʦ ʟʥʘʯʥʠʡ ʦʙʩʷʛ 

ʥʘʫʢʦʚʠʭ ʪʝʤʘʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʜʘʥʦ ʧʦʥʘʜ 10 ʤʦʥʦʛʨʘʬʽʡ, 
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ʧʨʠʩʚʷʯʝʥʠʭ ʧʠʪʘʥʥʷʤ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ, ʪʝʢʪʦʥʽʢʠ, ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ, 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ, ʘ ʪʘʢʦʞ ʚʦʜʦʥʦʩʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ. 

ʈʦʟʨʽʟ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʦʚʝʨʭʽʚ: 

ʚʝʨʭʥʴʦʛʦ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʝʦʛʝʥʦʚʠʤʠ ʤʦʣʘʩʘʤʠ, ʪʘ ʥʠʞʥʴʦʛʦ ī 

ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʧʘʣʝʦʟʦʡʩʴʢʠʤʠ, ʤʝʟʦʟʦʡʩʴʢʠʤʠ ʪʘ ʧʘʣʝʦʛʝʥʦʚʠʤʠ ʚʽʜʢʣʘʜʘʤʠ.  

ɿʘʢʘʨʧʘʪʩʴʢʠʡ ʚʥʫʪʨʽʰʥʽʡ ʘʙʦ ʪʠʣʦʚʠʡ ʧʨʦʛʠʥ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚʩʝʨʝʜʠʥʽ 

ʂʘʨʧʘʪʩʴʢʦʾ ʛʽʨʩʴʢʦʾ ʩʧʦʨʫʜʠ, ʤʽʞ ɿʦʚʥʽʰʥʽʤʠ ʂʘʨʧʘʪʘʤʠ ʽ ʇʘʥʦʥʩʴʢʦʶ 

ʤʽʞʛʽʨʩʴʢʦʶ ʟʘʧʘʜʠʥʦʶ, ʪʘ ʩʢʣʘʜʝʥʠʡ ʥʝʦʛʝʥʦʚʦʶ ʤʦʣʘʩʦʶ. ɺ ʤʝʞʘʭ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʋʢʨʘʾʥʠ ʚʠʜʽʣʷʶʪʴ ʥʘʩʪʫʧʥʽ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ: 

ɺʠʛʦʨʣʘʪ-ɻʫʪʠʥʩʴʢʘ ʚʫʣʢʘʥʽʯʥʘ ʛʨʷʜʘ, ʄʫʢʘʯʽʚʩʴʢʘ ʪʘ ʉʦʣʦʪʚʠʥʩʴʢʘ 

ʟʘʧʘʜʠʥʠ, ʱʦ ʨʦʟʤʝʞʦʚʘʥʽ ʚʫʣʢʘʥʽʯʥʠʤ ʧʘʩʤʦʤ ʐʦʣʝʩ. ɿʘ ʨʝʟʫʣʴʪʘʪʠ 

ʙʫʨʽʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʙʣʦʢʦʚʫ ʪʝʢʪʦʥʽʢʫ ʬʫʥʜʘʤʝʥʪʫ, ʱʦ ʟʫʤʦʚʠʣʦ ʨʽʟʢʝ 

ʢʦʣʠʚʘʥʥʷ ʪʦʚʱʠʥ ʥʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ. ʅʘ ʩʢʣʘʜʥʦʧʦʙʫʜʦʚʘʥʠʡ 

ʛʝʪʝʨʦʛʝʥʥʠʡ ʬʫʥʜʘʤʝʥʪ ʽʟ ʨʽʟʢʠʤ ʢʫʪʦʚʠʤ ʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤ 

ʥʝʫʟʛʦʜʞʝʥʥʷʤ ʥʘʢʣʘʜʝʥʽ ʬʘʮʽʘʣʴʥʦ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʽʜʢʣʘʜʠ ʥʝʦʛʝʥʦʚʠʭ 

ʤʦʣʘʩ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʚʝʨʭʥʽʡ ʩʪʨʫʢʪʫʨʥʠʡ ʧʦʚʝʨʭ ʘʣʴʧʽʡʩʴʢʦʛʦ 

ʢʦʤʧʣʝʢʩʫ. 

ɺ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʤʫ ʨʦʟʨʽʟʽ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʚʝʨʪʠʢʘʣʴʥʘ ʟʦʥʘʣʴʥʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʚʦʜʦʥʦʩʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʱʦ ʟʫʤʦʚʣʝʥʘ 

ʦʩʦʙʣʠʚʽʩʪʶ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʽʟʫ ʧʨʦʛʠʥʫ. ʌʦʨʤʫʚʘʥʥʷ ʚʦʜʦʥʦʩʥʦʩʪʽ  

ʚʽʜʙʫʚʘʣʦʩʴ ʧʽʜ ʚʧʣʠʚʦʤ ʩʢʣʘʜʥʠʭ ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʚʫʣʢʘʥʽʟʤʫ. 
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ʈʦʟʜʽʣ 2. 

ɻɸɿʆʅʆʉʅɯʉʊʔ ʊɽʈʀʊʆʈɯɰ 

2.1  ɻʘʟʦʧʨʦʷʚʠ 

ʊʝʨʠʪʦʨʽʷ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʦʧʦʰʫʢʦʚʘʥʘ 

ʦʧʦʨʥʠʤ, ʧʘʨʘʤʝʪʨʠʯʥʠʤ, ʧʦʰʫʢʦʚʠʤ, ʨʦʟʚʽʜʫʚʘʣʴʥʠʤ, ʩʪʨʫʢʪʫʨʥʠʤ ʪʘ 

ʢʨʝʣʽʫʩʥʠʤ ʙʫʨʽʥʥʷʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʨʦʙʽʪ ʚ ʤʝʞʘʭ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʚʩʪʘʥʦʚʣʝʥʦ ʛʘʟʦʥʦʩʥʽʩʪʴ ʷʢ ʨʽʟʥʦʚʽʢʦʚʠʭ ʪʦʚʱ 

ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, ʪʘʢ ʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ʥʝʦʛʝʥʫ. ʆʢʨʽʤ ʪʦʛʦ, ʧʨʠ ʙʫʨʽʥʥʽ ʧʘʨʘʤʝʪʨʠʯʥʠʭ, ʧʦʰʫʢʦʚʠʭ, ʩʪʨʫʢʪʫʨʥʠʭ 

ʪʘ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʚ ʤʝʞʘʭ ɸʨʜʘʥʽʚʩʴʢʦʾ, ɹʦʨʦʜʽʚʩʴʢʦ-

ʅʦʚʦʩʽʣʴʩʴʢʦʾ, ɹʫʰʪʠʥʩʴʢʦʾ, ɺʝʣʠʢʦ-ɼʦʙʨʦʥʩʴʢʦʾ, ɺʽʥʴʢʽʚʩʴʢʦʾ, 

ɻʨʫʰʽʚʩʴʢʦʾ, ɼʦʚʛʽʚʩʴʢʦʾ, ɼʨʘʛʽʚʩʴʢʦʾ, ɿʘʣʫʟʴʢʦʾ, ɯʨʰʘʚʩʴʢʦʾ, ʂʘʤôʷʥʩʴʢʦʾ, 

ɺʝʣʠʢʦ-ʂʦʤôʷʪʩʴʢʦʾ, ʂʦʨʦʣʽʚʩʴʢʦʾ, ʃʝʩʘʨʥʝʥʩʴʢʦʾ, ʃʽʩʢʽʚʩʴʢʦʾ, 

ʄʘʢʘʨôʻʚʩʴʢʦʾ, ʄʘʨʪʽʚʩʴʢʦʾ, ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʦʾ, ʉʚʘʣʷʚʩʴʢʦʾ, 

ʉʦʢʠʨʥʠʮʴʢʦʾ, ʉʦʣʦʪʚʠʥʩʴʢʦʾ, ʊʝʨʝʙʣʷʥʩʴʢʦʾ, ʋʞʛʦʨʦʜʩʴʢʦʾ, ʗʙʣʫʥʽʚʩʴʢʦʾ, 

ʃʽʩʢʽʚʩʴʢʦʾ, ɼʽʙʨʦʚʩʴʢʦʾ, ɼʘʥʠʣʽʚʩʴʢʦʾ ʧʣʦʱ [59, 55] ʟʘʬʽʢʩʦʚʘʥʦ 

ʛʘʟʦʧʨʦʷʚʠ ʪʘ ʛʘʟʦʚʦʜʦʧʨʦʷʚʠ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. 

ʅʘʡʜʨʝʚʥʽʰʠʤʠ ʧʦʨʦʜʘʤʠ ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʚ ʷʢʠʭ 

ʟʘʬʽʢʩʦʚʘʥʦ ʥʘʷʚʥʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʻ ʚʽʜʢʣʘʜʠ ʪʨʽʘʩʫ. ɺʽʜʢʣʘʜʠ ʮʴʦʛʦ 

ʚʽʢʫ ʚʠʯʚʠʣʠʩʴ ʛʘʟʦʥʘʩʠʯʝʥʠʤʠ ʚ ʤʝʞʘʭ ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. 

ɻʘʟʦʧʨʦʷʚʣʝʥʥʷ ʧʽʜ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʪʨʽʘʩʦʚʦʛʦ ʚʽʢʫ ʚʽʜʤʽʯʝʥʦ ʚ 

ʩʚʝʨʜʣʦʚʠʥʽ ˉ 1-ɺʝʣʠʢʦ-ɼʦʙʨʦʥʩʴʢʘ. ʊʘʢʦʞ, ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʦʙôʻʢʪʫ ʚ 

ʪʦʚʱʽ ʪʨʽʘʩʦʚʦʛʦ ʚʽʢʫ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ˉ 5-ɿʘʣʫʞ ʦʪʨʠʤʘʥʦ ʧʨʠʧʣʠʚ ʚʦʜʠ ʟ 

ʛʘʟʦʤ. 

ɻʘʟʦʥʘʩʠʯʝʥʽʩʪʴ ʚʽʜʢʣʘʜʽʚ ʢʨʝʡʜʦʚʦʛʦ ʚʽʢʫ ʚʩʪʘʥʦʚʣʝʥʦ ʚ ʤʝʞʘʭ 

ʉʦʢʠʨʥʠʮʴʢʦʾ, ʉʚʘʣʷʚʩʴʢʦʾ, ʃʝʩʘʨʥʝʥʩʴʢʦʾ, ɯʨʰʘʚʩʴʢʦʾ, ɼʨʘʛʽʚʩʴʢʦʾ, 

ɼʦʚʛʽʚʩʴʢʦʾ ʧʣʦʱ. ʅʘʡʙʽʣʴʰʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ ʟ ʚʽʜʢʣʘʜʽʚ ʢʨʝʡʜʦʚʦʛʦ ʚʽʢʫ 

ʦʪʨʠʤʘʥʦ ʚ ʤʝʞʘʭ ʊʝʨʝʙʣʷʥʩʴʢʦʾ ʧʣʦʱʽ. ʇʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ 

ʦʙôʻʢʪʫ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ˉ 1-ʊʝʨʝʙʣʷʥʩʴʢʘ ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 2855-2641 ʤ 

ʦʪʨʠʤʘʥʦ ʧʨʠʧʣʠʚ ʛʘʟʫ ʦʨʽʻʥʪʦʚʥʠʤ ʜʝʙʽʪʦʤ 15-20 ʪʠʩ.ʤ3/ʜʦʙʫ. ʆʢʨʽʤ ʪʦʛʦ, 
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ʧʨʦʷʚʠ ʛʘʟʫ ʟʘʬʽʢʩʦʚʘʥʦ ʧʨʠ ʙʫʨʽʥʥʽ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʽ ʽʥʰʠʭ ʛʣʠʙʦʢʠʭ 

ʩʚʝʨʜʣʦʚʠʥ ʚ ʤʝʞʘʭ ʊʝʨʝʙʣʷʥʩʴʢʦʾ ʧʣʦʱʽ. 

ʇʨʠʧʣʠʚʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʟ ʪʦʚʱʽ ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʚʽʢʫ ʦʪʨʠʤʘʥʦ ʚ 

ʩʚʝʨʜʣʦʚʠʥʘʭ, ʱʦ ʧʨʦʙʫʨʝʥʽ ʚ ʤʝʞʘʭ ʉʦʣʦʪʚʠʥʩʴʢʦʛʦ ʪʘ ɼʽʙʨʦʚʩʴʢʦʛʦ 

ʨʦʜʦʚʠʱ, ʪʘ ʊʝʨʝʙʣʷʥʩʴʢʦʾ ʧʣʦʱʽ. ʅʘʡʙʽʣʴʰʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ ʟ ʪʦʚʱʽ 

ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʚʽʢʫ ʟʘʬʽʢʩʦʚʘʥʦ ʚ ʤʝʞʘʭ ʉʦʣʦʪʚʠʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʫ 

ʩʚʝʨʜʣʦʚʠʥʽ ˉ 1-ʉʦʣʦʪʚʠʥʩʴʢʘ, ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʷʢʦʾ ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 

1910-1900 ʤ ʦʪʨʠʤʘʥʦ ʧʨʠʧʣʠʚ ʛʘʟʫ 40,6 ʪʠʩ.ʤ3/ʜʦʙʫ ʥʘ ʜʽʘʬʨʘʛʤʽ 

ʜʽʘʤʝʪʨʦʤ 8,22 ʤʤ. ʋ ʩʚʝʨʜʣʦʚʠʥʽ ˉ 22-ʉʦʣʦʪʚʠʥʩʴʢʘ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ 

ʪʦʚʱʽ ʧʘʣʝʦʛʝʥʫ ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 3065-2991 ʤ (ʩʧʦʩʽʙ ʨʦʟʢʨʠʪʪʷ 

ʱʽʣʠʥʥʠʡ ʬʽʣʴʪʨ) ʦʪʨʠʤʘʥʦ ʧʨʠʧʣʠʚ ʛʘʟʫ 36,6 ʪʠʩ.ʤ3/ʜʦʙʫ, ʪʘ ʪʠʤ ʩʘʤʠʤ 

ʚʽʜʢʨʠʪʦ ɼʽʙʨʦʚʩʴʢʝ ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ. ʇʨʠʧʣʠʚʠ ʛʘʟʫ ʤʝʥʰʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʪʨʠʤʘʥʦ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʽʥʰʠʭ ʦʙôʻʢʪʽʚ ʫ ʩʚʝʨʜʣʦʚʠʥʘʭ, 

ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʤʝʞʘʭ ʉʦʣʦʪʚʠʥʩʴʢʦʛʦ ʪʘ ɼʽʙʨʦʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱ. 

ʇʣʦʱʠʥʥʝ ʧʦʰʠʨʝʥʥʷ ʛʘʟʦʧʨʦʷʚʽʚ, ʷʢʽ ʟʘʬʽʢʩʦʚʘʥʦ ʚ ʪʦʚʱʽ ʥʝʦʛʝʥʦʚʦʛʦ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʚʝʨʭʫ, ʟʥʘʯʥʦ ʰʠʨʰʝ, ʘʥʽʞ ʧʨʦʷʚʽʚ ʛʘʟʫ, ʟʘʬʽʢʩʦʚʘʥʠʭ ʚ 

ʪʦʚʱʽ ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʬʫʥʜʘʤʝʥʪʫ.  

ʇʨʦʷʚʠ ʛʘʟʫ ʫ ʚʽʜʢʣʘʜʘʭ ʢʘʨʧʘʪʽʡʩʴʢʦʛʦ ʷʨʫʩʫ ʚʩʪʘʥʦʚʣʝʥʦ ʧʽʜ ʯʘʩ 

ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ˉ 2-ʉʦʢʠʨʥʠʮʷ, ʘ ʪʘʢʦʞ ʥʝʟʥʘʯʥʽ ʧʨʠʧʣʠʚʠ ʛʘʟʫ 

ʦʪʨʠʤʘʥʦ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʩʚʝʨʜʣʦʚʠʥ ˉ 1, 8, 10-ʉʦʣʦʪʚʠʥʩʴʢʽ. 

ʅʘʡʽʥʪʝʥʩʠʚʥʽʰʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ ʟ ʪʦʚʱʽ ʥʦʚʦʩʝʣʠʮʴʢʦʾ ʩʚʽʪʠ 

ʙʘʜʝʥʩʴʢʦʛʦ ʷʨʫʩʫ ʦʪʨʠʤʘʥʦ ʚ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽʡ ʩʚʝʨʜʣʦʚʠʥʽ ˉ 68-3, ʷʢʘ ʚ 

ʧʨʦʮʝʩʽ ʧʦʰʫʢʽʚ ʧʣʘʩʪʦʚʠʭ ʚʦʜ ʨʦʟʢʨʠʣʘ ʥʦʚʦʩʝʣʠʮʴʢʠʡ ʧʦʢʣʘʜ 

ʉʦʣʦʪʚʠʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. ʇʨʦʪʷʛʦʤ 26 ʜʥʽʚ ʩʚʝʨʜʣʦʚʠʥʘ ʚ ʘʚʘʨʽʡʥʦʤʫ 

ʨʝʞʠʤʽ ʚʠʢʠʜʘʣʘ ʧʦ 200-250 ʪʠʩ.ʤ3 ʛʘʟʫ/ʜʦʙʫ. ʇʽʩʣʷ ʣʽʢʚʽʜʘʮʽʾ ʚʽʜʢʨʠʪʦʛʦ 

ʬʦʥʪʘʥʫ ʧʨʦʙʫʨʝʥʦ ʧʦʰʫʢʦʚʫ ʩʚʝʨʜʣʦʚʠʥʫ ˉ 1-ʉʦʣʦʪʚʠʥʩʴʢʘ, ʚ ʷʢʽʡ ʧʨʠ 

ʚʠʧʨʦʙʫʚʘʥʥʽ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʦʙôʻʢʪʫ ʚ ʪʦʚʱʽ ʥʦʚʦʩʝʣʠʮʴʢʠʭ ʚʽʜʢʣʘʜʽʚ 

ʦʪʨʠʤʘʥʦ ʧʨʠʧʣʠʚ ʛʘʟʫ ʜʝʙʽʪʦʤ 137,5 ʪʠʩ.ʤ3/ʜʦʙʫ ʥʘ ʜʽʘʬʨʘʛʤʽ ʜʽʘʤʝʪʨʦʤ 

8,22 ʤʤ ʪʘ ʚʽʜʢʨʠʪʦ ʉʦʣʦʪʚʠʥʩʴʢʝ ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ, ʥʘ ʪʦʡ ʯʘʩ ʧʝʨʰʝ ʚ 

ʤʝʞʘʭ ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ. ɻʘʟʦʧʨʦʷʚʠ ʚ ʪʦʚʱʽ ʥʦʚʦʩʝʣʠʮʴʢʦʾ ʩʚʽʪʠ 
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ʪʘʢʦʞ ʟʘʬʽʢʩʦʚʘʥʦ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʩʚʝʨʜʣʦʚʠʥ ˉ 2,  10, 11-ʉʦʣʦʪʚʠʥʩʴʢʽ 

ʪʘ ˉ 5-ʊʝʨʝʙʣʷʥʩʴʢʘ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʛʘʟʦʥʦʩʥʽʩʪʴ ʪʝʨʝʙʣʷʥʩʴʢʦʾ 

ʩʚʽʪʠ ʙʘʜʝʥʩʴʢʦʛʦ ʷʨʫʩʫ ʚʩʪʘʥʦʚʣʝʥʦ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ˉˉ 1-ɹʦʨʦʜʽʚʩʴʢʦ-

ʅʦʚʦʩʽʣʴʩʴʢʘ, 4-ɻʨʫʰʽʚʩʴʢʘ, 2-ʉʦʣʦʪʚʠʥʩʴʢʘ. ɺʩʽ ʛʘʟʦʧʨʦʷʚʠ ʧʨʠʫʨʦʯʝʥʽ 

ʜʦ ʥʠʞʥʴʦʪʝʨʝʙʣʷʥʩʴʢʦʾ ʧʽʜʩʚʽʪʠ. 

ɻʘʟʦʥʦʩʥʽʩʪʴ ʚʽʜʢʣʘʜʽʚ ʩʦʣʦʪʚʠʥʩʴʢʦʾ ʩʚʽʪʠ ʙʘʜʝʥʽʶ, ʟʘ ʚʠʥʷʪʢʦʤ 

ʩʚʝʨʜʣʦʚʠʥʠ ˉ 2-ʄʘʨʪʽʚʩʴʢʘ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 

ʄʫʢʘʯʽʚʩʴʢʦʾ ʟʘʧʘʜʠʥʠ, ʩʢʦʥʮʝʥʪʨʦʚʘʥʘ ʚ ʦʩʥʦʚʥʦʤʫ ʚ ʤʝʞʘʭ 

ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ, ʟʦʢʨʝʤʘ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʩʚʝʨʜʣʦʚʠʥ              

ˉˉ 1-ɹʫʰʪʠʥʩʴʢʘ, 1, 4-ɻʨʫʰʽʚʩʴʢʘ, 40-ʂʦʣʦʜʥʦ. 

ɺ ʪʦʚʱʽ ʪʝʨʝʩʚʠʥʩʴʢʦʾ ʩʚʽʪʠ ʛʘʟʦʥʦʩʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ 

ʩʚʝʨʜʣʦʚʠʥ ˉ 1 ʪʘ ˉ 4 ʥʘ ɻʨʫʰʽʚʩʴʢʽʡ ʧʣʦʱʽ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʧʽʚʜʝʥʥʽʡ 

ʯʘʩʪʠʥʽ ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ. 

ɻʘʟʦʥʦʩʥʽʩʪʴ ʙʘʩʭʽʚʩʴʢʦʾ ʩʚʽʪʠ, ʷʢʘ ʟʘʚʝʨʰʫʻ ʨʦʟʨʽʟ ʚʽʜʢʣʘʜʽʚ 

ʙʘʜʝʥʩʴʢʦʛʦ ʷʨʫʩʫ ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʥʘ ʜʘʥʠʡ ʯʘʩ 

ʚʩʪʘʥʦʚʣʝʥʦ ʚʠʢʣʶʯʥʦ ʚ ʤʝʞʘʭ ʄʫʢʘʯʽʚʩʴʢʦʾ ʟʘʧʘʜʠʥʠ. ʇʨʦʷʚʠ ʛʘʟʫ 

ʟʦʢʨʝʤʘ ʟʘʬʽʢʩʦʚʘʥʽ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʩʚʝʨʜʣʦʚʠʥ ˉ 1-ʃʽʩʢʽʚʩʴʢʘ ʪʘ         

 ̄2-ʄʘʨʪʽʚʩʴʢʘ, ˉˉ 1, 6, 15-ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʽ ʪʘ ˉ 2-ʗʙʣʫʥʽʚʩʴʢʘ. 

ɻʘʟʦʥʦʩʥʽʩʪʴ ʚʽʜʢʣʘʜʽʚ ʜʦʨʦʙʨʘʪʽʚʩʴʢʦʾ ʩʚʽʪʠ ʩʘʨʤʘʪʩʴʢʦʛʦ ʷʨʫʩʫ 

ʚʩʪʘʥʦʚʣʝʥʦ ʚ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʄʫʢʘʯʽʚʩʴʢʦʾ ʟʘʧʘʜʠʥʠ. ʆʟʥʘʢʠ ʛʘʟʫ 

ʚʽʜʤʽʯʝʥʦ ʚ ʩʚʝʨʜʣʦʚʠʥʘʭ ˉ 2-ɸʨʜʘʥʽʚʩʴʢʘ, ˉ 102-ɿʘʣʫʟʴʢʘ,                       

 ̄ 2-ɯʨʰʘʚʩʴʢʘ, ˉ 1-ʃʽʩʢʽʚʩʴʢʘ, ˉ 2-ʋʞʛʦʨʦʜʩʴʢʘ. ʅʘ ʂʦʨʦʣʽʚʩʴʢʦʤʫ, 

ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʦʤʫ, ʄʘʨʪʽʚʩʴʢʦʤʫ (ʦʪʨʠʤʘʥʦ ʧʨʠʧʣʠʚ ʉʆ2) ʪʘ 

ʉʪʘʥʽʚʩʴʢʦʤʫ ʨʦʜʦʚʠʱʘʭ ʫ ʮʠʭ ʚʽʜʢʣʘʜʘʭ ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʢʣʘʜʠ ʛʘʟʫ. 

ɺ ʪʦʚʱʽ ʣʫʢʽʚʩʴʢʦʾ ʩʚʽʪʠ ʩʘʨʤʘʪʩʴʢʦʛʦ ʷʨʫʩʫ ʦʟʥʘʢʠ ʛʘʟʦʥʦʩʥʦʩʪʽ 

ʚʠʷʚʣʝʥʦ ʥʠʟʢʦʶ ʩʪʨʫʢʪʫʨʥʦ-ʧʦʰʫʢʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʧʣʦʱʘʭ ɿʘʣʫʞ, 

ʂʘʤôʷʥʢʘ-ɺʝʣʠʢʽ ʂʦʤôʷʪʠ, ʄʘʢʘʨôʻʚʦ, ʘ ʪʘʢʦʞ ʫ ʩʚʝʨʜʣʦʚʠʥʽ                       

ˉ 10-ʋʞʛʦʨʦʜ. ɺ ʤʝʞʘʭ ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʫ ʚʽʜʢʣʘʜʘʭ 

ʣʫʢʽʚʩʴʢʦʾ ʩʚʽʪʠ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʦʙôʻʢʪʽʚ ʫ ʽʥʪʝʨʚʘʣʘʭ 
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ʛʣʠʙʠʥ 1059-1029 ʤ, 1016-999 ʤ (ʦʜʥʠʤ ʦʙôʻʢʪʦʤ) ʪʘ 984-957 ʤ ʫ 

ʩʚʝʨʜʣʦʚʠʥʽ  ˉ 6-ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʘ ʦʪʨʠʤʘʥʦ ʧʨʠʧʣʠʚʠ ʛʘʟʫ ʜʝʙʽʪʘʤʠ                      

33,6 ʪʠʩ.ʤ3/ʜʦʙʫ ʪʘ 75 ʪʠʩ.ʤ3/ʜʦʙʫ ʚʽʜʧʦʚʽʜʥʦ. 

ʅʘʡʤʦʣʦʜʰʠʤʠ ʚʽʜʢʣʘʜʘʤʠ, ʚ ʷʢʠʭ ʚʠʷʚʣʝʥʦ ʩʢʫʧʯʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ  

ʻ ʚʽʜʢʣʘʜʠ ʽʣʴʥʠʮʴʢʦʾ ʩʚʽʪʠ, ʱʦ ʛʝʦʭʨʦʥʦʣʦʛʽʯʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʣʝʚʘʥʪʠʥʩʴʢʦʤʫ ʷʨʫʩʫ ʧʣʽʦʮʝʥʦʚʦʛʦ ʚʽʜʜʽʣʫ. ɻʘʟʦʥʦʩʥʽʩʪʴ ʽʣʴʥʠʮʴʢʦʾ ʩʚʽʪʠ 

ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʦʤʫ ʨʦʜʦʚʠʱʽ. ʇʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ 

ʦʙôʻʢʪʫ ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 662-650 ʤ, ʱʦ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʽʣʴʥʠʮʴʢʦʾ ʩʚʽʪʠ, ʚ ʩʚʝʨʜʣʦʚʠʥʽ ˉ 4-ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʘ ʦʪʨʠʤʘʥʦ 

ʧʨʠʧʣʠʚ ʛʘʟʫ ʜʝʙʽʪʦʤ 1,5 ʪʠʩ. ʤ3/ʜʦʙʫ, ʘ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ˉ15-ʈʫʩʴʢʦ-

ʂʦʤʘʨʽʚʩʴʢʘ ʟ ʽʥʪʝʨʚʘʣʫ ʛʣʠʙʠʥ 832-829 ʤ (ʽʣʴʥʠʮʴʢʘ ʩʚʽʪʘ) ʦʪʨʠʤʘʥʦ 

ʧʨʠʧʣʠʚ ʛʘʟʫ 3,3 ʪʠʩ.ʤ3/ʜʦʙʫ [55]. 

ɿʘʛʘʣʦʤ ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʟʘʬʽʢʩʦʚʘʥʦ ʛʘʟʦ-, ʛʘʟʦʚʦʜʦ- ʪʘ 

ʚʦʜʦʛʘʟʦʧʨʦʷʚʠ ʫ ʧʦʥʘʜ 170 ʚʠʧʘʜʢʘʭ, ʷʢ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʪʘʢ ʽ 

ʧʽʜ ʯʘʩ ʾʭ ʚʠʧʨʦʙʫʚʘʥʥʷ. ɼʽʘʧʘʟʦʥ ʛʣʠʙʠʥ ʟʘʬʽʢʩʦʚʘʥʠʭ ʛʘʟʦʧʨʦʷʚʽʚ ʚʽʜ     

12 ʤ (ʫ ʩʪʨʫʢʪʫʨʥʽʡ ʩʚ. ˉ 12-ɿʘʣʫʟʴʢʘ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ ʫ ʪʦʚʱʽ ʣʫʢʽʚʩʴʢʦʾ 

ʩʚʽʪʠ ʤʽʦʮʝʥʫ) ʜʦ 4000-3720 ʤ (ʛʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ                             

ʩʚ. ˉ 3-ʊʝʨʝʙʣʷʥʩʴʢʘ ʫ ʪʦʚʱʽ ʢʨʝʡʜʦʚʠʡ ʚʽʜʢʣʘʜʽʚ).  

ɺ ʪʦʚʱʽ ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʛʘʟʦʧʨʦʷʚʠ 

ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʚʽʜʢʣʘʜʘʭ ʪʨʽʘʩʫ, ʢʨʝʡʜʠ, ʧʘʣʝʦʛʝʥʫ. ɺ ʥʝʦʛʝʥʦʚʦʤʫ 

ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʦʚʝʨʩʽ ʛʘʟʦʧʨʦʷʚʠ ʟʘʬʽʢʩʦʚʘʥʦ ʚ ʪʦʚʱʘʭ ʪʝʨʝʰʫʣʴʩʴʢʦʾ, 

ʥʦʚʦʩʝʣʠʮʴʢʦʾ, ʥʠʞʥʴʦʪʝʨʝʙʣʷʥʩʴʢʦʾ, ʩʦʣʦʪʚʠʥʩʴʢʦʾ, ʪʝʨʝʩʚʠʥʩʴʢʦʾ, 

ʙʘʩʭʝʚʩʴʢʦʾ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʦʾ, ʣʫʢʽʚʩʴʢʦʾ ʩʚʽʪ ʤʽʦʮʝʥʫ ʪʘ ʽʣʴʥʠʮʴʢʦʾ ʩʚʽʪʠ 

ʧʣʽʦʮʝʥʫ.  

ʇʨʠʫʨʦʯʝʥʽʩʪʴ ʛʘʟʦʧʨʦʷʚʽʚ ʜʦ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʧʦʜʘʥʦ ʚ 

ʪʘʙʣʠʮ ̔2.1. ʪʘ ʫʟʘʛʘʣʴʥʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1.11. 
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ʊʘʙʣʠʮʷ 2.1.  

ɻʘʟʦʧʨʦʷʚʠ ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. ʉʢʣʘʚ ʃʦʢʪʻʚ ɸ.ɸ. ʟʘ ʜʘʥʠʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚ ʅɸʂ çʅʘʬʪʦʛʘʟ ʋʢʨʘʾʥʠè, ʇʨɸʊ çʅɸʂ ʅʘʜʨʘ ʋʢʨʘʾʥʠè. 

ʅʦʤʝʨ ʪʘ ʥʘʟʚʘ 

ʩʚʝʨʜʣʦʚʠʥʠ 

ɯʥʪʝʨʚʘʣ ʛʣʠʙʠʥ 

ʛʘʟʦʧʨʦʷʚʫ, 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʘ ʦʜʠʥʠʮʷ 

ʍʘʨʘʢʪʝʨ ʛʘʟʦʧʨʦʷʚʫ 

1 2 3 

 

2-ɸʨʜʘʥʽʚʩʴʢʘ 

440-422 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ʧʣʘʩʪʦʚʘ ʚʦʜʘ ʟ 

ʨʦʟʯʠʥʝʥʠʤ ʛʘʟʦʤ 

Qʚ=38,8 ʤ3/ʜʦʙʫ 

198-195 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ʧʣʘʩʪʦʚʘ ʚʦʜʘ ʟ 

ʨʦʟʯʠʥʝʥʠʤ ʛʘʟʦʤ    

Qʚ=22 ʤ3/ʜʦʙʫ 

1-ɹʦʨʦʜʽʚʩʴʢʦ-

ʅʦʚʦʩʽʣʴʩʢʘ 

1068-1035 ʤ,  ʪʝʨʝʙʣʷʥʩʴʢʘ 

ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʨʦʟʛʘʟʦʚʘʥʦʾ 

ʧʣʘʩʪʦʚʦʾ ʚʦʜʠ 

1-ɹʫʰʪʠʥʩʴʢʘ 
573-570, 564-557, 521-519 ʤ, 

ʩʦʣʦʪʚʠʥʩʴʢʘ ʩʚʽʪʘ 

ʥʝʟʥʘʯʥʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ 

Qʛ=21 ʤ3/ʜʦʙʫ 

1-ɺ.ɼʦʙʨʦʥʴʩʴʢʘ 
3000-3280 ʤ, ʪʨʽʘʩʦʚʘ 

ʩʠʩʪʝʤʘ 
ɻʘʟʦʧʨʦʷʚʠ ʧʨʠ ʙʫʨʽʥʥʽ 

3-ɺ.ɼʦʙʨʦʥʩʴʢʘ 
1355-1221, 900-823 ʤ, 

ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ ʩʚʽʪʘ 
ʅʝʟʥʘʯʥʽ ʧʨʠʧʣʠʚʠ ʛʘʟʫ 

1-ɺʽʥʴʢʽʚʩʴʢʘ 
1449-1444 ʤ, ʩʦʣʦʪʚʠʥʩʴʢʘ 

ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʧʣʘʩʪʦʚʦʾ ʚʦʜʠ 

ʟʽ ʩʣʽʜʘʤʠ ʛʘʟʫ 

68-3-

ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʘ 
1531 ʤ, ʥʦʚʦʩʝʣʠʮʴʢʘ ʩʚʽʪʘ 

ʧʨʦʪʷʛʦʤ 26 ʜʥʽʚ 

ʩʚʝʨʜʣʦʚʠʥʘ ʚ ʘʚʘʨʽʡʥʦʤʫ 

ʨʝʞʠʤʽ ʚʠʢʠʜʘʣʘ ʧʦ 200-

250 ʪʠʩ.ʤ3 ʛʘʟʫ/ʜʦʙʫ 

 

 

1-ɻʨʫʰʽʚʩʴʢʘ 

1810-1760 ʤ, ʩʦʣʦʪʚʠʥʩʴʢʘ 

ʩʚʽʪʘ 
Qʛ=1,6 ʪʠʩ.ʤ3/ʜʦʙʫ 

1733-1703 ʤ, ʩʦʣʦʪʚʠʥʩʴʢʘ 

ʩʚʽʪʘ 
Qʛ=0,5 ʪʠʩ.ʤ3/ʜʦʙʫ 

1290-1250 ʤ, ʩʦʣʦʪʚʠʥʩʴʢʘ 

ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʛʣʠʥ. ʨʦʟʯ. ʟ 

ʛʘʟʦʤ 

1-ɻʨʫʰʽʚʩʴʢʘ 
632-580 ʤ, ʪʝʨʝʩʚʠʥʩʴʢʘ 

ʩʚʽʪʘ 
Qʛ=0,3 ʪʠʩ.ʤ3/ʜʦʙʫ 
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4-ɻʨʫʰʽʚʩʴʢʘ 

2790-2782 ʤ, ʪʝʨʝʩʚʠʥʩʴʢʘ 

ʩʚʽʪʘ 

ʅʝʟʥʘʯʥʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ  

Qʛ=39 ʤ3/ʜʦʙʫ 

2489-2453 ʤ, ʪʝʨʝʙʣʷʥʩʴʢʘ 

ʩʚʽʪʘ 
ʉʣʽʜʠ ʛʘʟʫ 

1916-1907, 1902-1895, 1893-    

1859 ʤ, ʩʦʣʦʪʚʠʥʩʴʢʘ ʩʚʽʪʘ 
ʉʣʽʜʠ ʛʘʟʫ 

1393-1367 ʤ, ʩʦʣʦʪʚʠʥʩʴʢʘ 

ʩʚʽʪʘ 
ʉʣʽʜʠ ʛʘʟʫ 

 

1-ɼʦʚʛʽʚʩʴʢʘ 

2515-2497, 2489-2485, 2481-

2477 ʤ, ʢʨʝʡʜʦʚʘ ʩʠʩʪʝʤʘ 

ʇʨʽʩʥʘ ʚʦʜʘ ʟ ʥʝʟʥʘʯʥʠʤ 

ʚʤʽʩʪʦʤ ʛʘʟʫ 

2450-2443, 2424-2420,2418- 

2413 ʤ, ʢʨʝʡʜʦʚʘ ʩʠʩʪʝʤʘ 

ʇʨʽʩʥʘ ʚʦʜʘ ʟ ʥʝʟʥʘʯʥʠʤ 

ʚʤʽʩʪʦʤ ʛʘʟʫ 

 

 

1-ɼʨʘʛʽʚʩʴʢʘ 

2022 ʤ, ʢʨʝʡʜʦʚʘ ʩʠʩʪʝʤʘ 
ʇʨʠʧʣʠʚ ʧʣ. ʚʦʜʠ ʟ 

ʨʦʟʯʠʥʝʥʠʤ ʛʘʟʦʤ 

2481-2477 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 

ʇʨʠʧʣʠʚ ʧʨʽʩʥʦʾ ʚʦʜʠ ʟ 

ʥʝʟʥʘʯʥʠʤ ʚʤʽʩʪʦʤ ʛʘʟʫ 

2418-2413 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 

ʇʨʠʧʣʠʚ ʧʨʽʩʥʦʾ ʚʦʜʠ ʟ 

ʥʝʟʥʘʯʥʠʤ ʚʤʽʩʪʦʤ ʛʘʟʫ 

5-ɿʘʣʫʟʴʢʘ 
1873-1752 ʤ, ʪʨʽʘʩʦʚʘ 

ʩʠʩʪʝʤʘ 
ɺʦʜʘ ʟ ʛʘʟʦʤ 

6-ɿʘʣʫʟʴʢʘ 

(ʩʪʨʫʢʪ.) 
86-89 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 

ʅʘ ʛʣʠʙʠʥʽ 86 ʤ 

ʚʠʜʽʣʝʥʥʷ ʛʘʟʫ ʟ 

ʥʝʟʥʘʯʥʠʤ ʚʦʜʦʧʨʦʷʚʦʤ. 

ɿ ʛʣʠʙʠʥʠ 89 ʤ ʜʝʙʽʪ ʚʦʜʠ 

120 ʣ/ʭʚ, ʟ ʚʠʢʠʜʦʤ ʛʘʟʫ 

ʥʘ ʚʠʩʦʪʫ 1,5 ʤ ʚʽʜ ʛʠʨʣʘ 

8-ɿʘʣʫʟʴʢʘ 

(ʩʪʨʫʢʪ.) 
64 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 

ʅʝʚʝʣʠʢʝ ʚʠʜʽʣʝʥʥʷ ʛʘʟʫ 

ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ 

9-ɿʘʣʫʟʴʢʘ 

(ʩʪʨʫʢʪ.) 
22 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 

ʉʧʦʩʪʝʨʽʛʘʚʩʷ 

ʚʦʜʦʛʘʟʦʧʨʦʷʚ. 

ʅʘʬʪʦʧʨʦʷʚ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚ ʚʠʛʣʷʜʽ 

ʧʣʽʚʦʢ. 
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10-ɿʘʣʫʟʴʢʘ 

(ʩʪʨʫʢʪ.) 

65 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 
ɻʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ 

ʙʫʨʽʥʥʷ. 

132 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 
ɻʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ 

ʙʫʨʽʥʥʷ. 

11-ɿʘʣʫʟʴʢʘ 

(ʩʪʨʫʢʪ.) 
75 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 

ɻʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ 

ʙʫʨʽʥʥʷ. 

12-ɿʘʣʫʟʴʢʘ 

(ʩʪʨʫʢʪ.) 
12 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ ɻʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ 

13-ɿʘʣʫʟʴʢʘ 

(ʩʪʨʫʢʪ.) 
30 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ ɻʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ 

17-ɿʘʣʫʟʴʢʘ 

(ʩʪʨʫʢʪ.) 
150 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ ɻʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ 

18-ɿʘʣʫʟʴʢʘ 

(ʩʪʨʫʢʪ.) 

251 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 
ɺʦʜʦʛʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ 

ʙʫʨʽʥʥʷ 

411 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 

ɺʦʜʦʛʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ 

ʙʫʨʽʥʥʷ, ʚʠʢʠʜ ʥʘ ʚʠʩʦʪʫ        

8-10 ʤ ʚʽʜ ʛʠʨʣʘ 

19-ɿʘʣʫʟʴʢʘ 

(ʩʪʨʫʢʪ.) 
76 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ ɻʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ 

20-ɿʘʣʫʟʴʢʘ 

(ʩʪʨʫʢʪ.) 
259 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 

ɺʦʜʦʛʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ 

ʙʫʨʽʥʥʷ 

24-ɿʘʣʫʟʴʢʘ 

(ʩʪʨʫʢʪ.) 

106 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 
ɺʦʜʦʛʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ 

ʙʫʨʽʥʥʷ 

270 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 

ɯʥʪʝʥʩʠʚʥʠʡ 

ʚʦʜʦʛʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ 

ʙʫʨʽʥʥʷ 

25-ɿʘʣʫʟʴʢʘ 

(ʩʪʨʫʢʪ.) 
95 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 

ɻʘʟʦʚʦʜʦʧʨʦʷʚ ʧʽʜ ʯʘʩ 

ʙʫʨʽʥʥʷ 

26-ɿʘʣʫʟʴʢʘ 

(ʩʪʨʫʢʪ.) 
140 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 

ʉʣʘʙʠʡ ʛʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ 

ʙʫʨʽʥʥʷ 

102-ɿʘʣʫʟʴʢʘ 
697-591 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 
ɻʘʟ ʟ ʩʦʣʝʥʦʶ ʚʦʜʦʶ 
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103-ɿʘʣʫʟʴʢʘ 417-416 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 
ʥʝʟʥʘʯʥʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ ʟ 

ʜʦʚʞʠʥʦʶ ʬʘʢʝʣʘ ʜʦ 2 ʤ 

2-ɯʨʰʘʚʩʴʢʘ 

2885 ʤ, ʢʨʝʡʜʦʚʘ ʩʠʩʪʝʤʘ ɻʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ 

480-472 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ʅʝʟʥʘʯʥʠʡ  

ʚʦʜʦʛʘʟʦʧʨʦʷʚ 

5/18-ʂʘʤôʷʥʢʘ-

ɺ. ʂʦʤôʷʪʠ 

(ʩʪʨʫʢʪ.) 

47-474 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 
ɻʘʟʦʚʦʜʦʧʨʦʷʚ ʧʽʜ ʯʘʩ 

ʙʫʨʽʥʥʷ 

7-ʂʘʤôʷʥʢʘ-ɺ. 

ʂʦʤôʷʪʠ 

(ʩʪʨʫʢʪ.) 

302 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 
ʉʣʘʙʠʡ ʛʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ 

ʙʫʨʽʥʥʷ 

9-ʂʘʤôʷʥʢʘ-ɺ. 

ʂʦʤôʷʪʠ 

(ʩʪʨʫʢʪ.) 

365 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 
ʉʠʣʴʥʠʡ ʛʘʟʦʧʨʦʷʚ ʧʽʜ 

ʯʘʩ ʙʫʨʽʥʥʷ 

13-ʂʘʤôʷʥʢʘ-ɺ. 

ʂʦʤôʷʪʠ 

(ʩʪʨʫʢʪ.) 

476 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 

ɻʘʟʦʧʨʦʷʚ ʟ 

ʧʝʨʝʣʠʚʘʥʥʷʤ ʩʚʝʨʜʣ. 

ʩʦʣʝʥʦʶ ʚʦʜʦʶ ʧʽʜ ʯʘʩ 

ʙʫʨʽʥʥʷ 

24-ʂʘʤôʷʥʢʘ-

ɺ.ʂʦʤôʷʪʠ 

(ʩʪʨʫʢʪ.) 

317 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 
ʉʣʘʙʠʡ ʛʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ 

ʙʫʨʽʥʥʷ 

40-ʂʦʣʦʜʥʦ 

(ʩʪʨʫʢʪʫʨʥʘ) 
2018 ʤ, ʩʦʣʦʪʚʠʥʩʴʢʘ ʩʚʽʪʘ ʘʚʘʨʽʡʥʠʡ ʚʠʢʠʜ ʛʘʟʫ 

2-ʂʦʨʦʣʽʚʩʴʢʘ 

1010-975 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʚʦʜʠ ʟ ʛʘʟʦʤ. 

Qʚ=0,38 ʤ3/ʜʦʙʫ,             

Qʛ=200 ʤ3/ʜʦʙʫ 

950-904 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

Qʛ=1.9 ʪʠʩ.ʤ3/ʜʦʙʫ ʥʘ 

ʜʽʘʬʨʘʛʤʽ ʜʽʘʤ. 2,26 ʤʤ 

1010-975 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʚʦʜʠ ʟ ʛʘʟʦʤ. 

Qʚ=0,38 ʤ3/ʜʦʙʫ,             

Qʛ=200 ʤ3/ʜʦʙʫ 
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2-ʂʦʨʦʣʽʚʩʴʢʘ 

950-904 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

Qʛ=1.9 ʪʠʩ.ʤ3/ʜʦʙʫ ʥʘ 

ʜʽʘʬʨʘʛʤʽ ʜʽʘʤ. 2,26 ʤʤ 

904-884 ʤ (ʜʦʩʪʨʽʣ), 

ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ ʩʚʽʪʘ 

Qʛ=1.2 ʪʠʩ.ʤ3/ʜʦʙʫ ʥʘ 

ʜʽʘʬʨʘʛʤʽ ʜʽʘʤʝʪʨʦʤ 2,26 

ʤʤ 

740-710 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

Qʛ=149,84 ʪʠʩ.ʤ3/ʜʦʙʫ ʥʘ 

ʜʽʘʬʨʘʛʤʽ ʜʽʘʤʝʪʨʦʤ 

15,33 ʤʤ 

1-ʃʝʩʘʨʥʷʥʩʴʢʘ 

2130-2005 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 

ʥʝʟʥʘʯʥʠʡ ʧʨʠʧʣʠʚ 

ʨʦʟʛʘʟʦʚʘʥʦʛʦ ʨʦʟʯʠʥʫ 

1331-1139 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 

ʥʝʟʥʘʯʥʠʡ ʧʨʠʧʣʠʚ 

ʨʦʟʛʘʟʦʚʘʥʦʛʦ ʨʦʟʯʠʥʫ 

1-ʃʽʩʢʽʚʩʴʢʘ 

884-852 ʤ, ʙʘʩʭʽʚʩʴʢʘ 
ʥʝʟʥʘʯʥʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ         

Qʛ=43 ʤ3/ʜʦʙʫ 

884-852, 852-827 ʤ, 

ʙʘʩʭʽʚʩʴʢʘ 

ɻʘʟ ʥʝʧʨʦʤʠʩʣʦʚʦʛʦ 

ʟʥʘʯʝʥʥʷ ʟ ʧʣʘʩʪʦʚʦʶ 

ʚʦʜʦʶ, Qʛ=125 ʤ3/ʜʦʙʫ, 

Qʚ=1,25 ʤ3/ʜʦʙʫ 

611-586 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ɻʘʟ ʥʝʧʨʦʤʠʩʣʦʚʦʛʦ 

ʟʥʘʯʝʥʥʷ ʟ ʧʣʘʩʪʦʚʦʶ 

ʚʦʜʦʶ, Qʛ=5 ʤ3/ʜʦʙʫ, 

Qʚ=3,7 ʤ3/ʜʦʙʫ 

2-ʄʘʢʘʨôʻʚʩʴʢʘ 

(ʩʪʨʫʢʪ.) 
358-367 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 

ʇʨʦʤʠʩʣʦʚʠʡ ʧʨʠʧʣʠʚ 

ʛʘʟʫ Qʛ=30,9 ʪʠʩ.ʤ3/ʜʦʙʫ 

3-ʄʘʢʘʨôʻʚʩʴʢʘ 

(ʩʪʨʫʢʪ.) 
400 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 

ɻʘʟʦʥʘʬʪʦʧʨʦʷʚ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʙʫʨʽʥʥʷ 

4-ʄʘʢʘʨôʻʚʩʴʢʘ 

(ʩʪʨʫʢʪ.) 
501 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 

ɯʥʪʝʥʩʠʚʥʠʡ ʛʘʟʦʧʨʦʷʚ 

ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ 

11-ʄʘʢʘʨôʻʚʩʴʢʘ 

(ʩʪʨʫʢʪ.) 
270 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 

ʉʣʘʙʠʡ ʛʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ 

ʙʫʨʽʥʥʷ 

16-ʄʘʢʘʨôʻʚʩʴʢʘ 

(ʩʪʨʫʢʪ.) 
270 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 

ʉʣʘʙʠʡ ʛʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ 

ʙʫʨʽʥʥʷ 
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2-ʄʘʨʪʽʚʩʴʢʘ 

1284-1281 ʤ, ʩʦʣʦʪʚʠʥʩʴʢʘ 

ʩʚʽʪʘ 

ɻʘʟ ʟ ʧʣʘʩʪʦʚʦʶ ʚʦʜʦʶ, 

Qʛ=1,6 ʪʠʩ.ʤ3/ʜʦʙʫ,         

Qʚ=1,2 ʤ3/ʜʦʙʫ 

1197-1190 ʤ, ʙʘʩʭʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ɻʘʟ ʟ ʧʣʘʩʪʦʚʦʶ ʚʦʜʦʶ, 

Qʛ=1,8 ʪʠʩ.ʤ3/ʜʦʙʫ,         

Qʚ=2,8 ʤ3/ʜʦʙʫ 

1140-1120 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ɻʘʟ ʟ ʧʣʘʩʪʦʚʦʶ ʚʦʜʦʶ, 

Qʛ=1,95 ʪʠʩ.ʤ3/ʜʦʙʫ,         

Qʚ=1,0 ʤ3/ʜʦʙʫ 

1061-1053 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ɻʘʟ ʟ ʧʣʘʩʪʦʚʦʶ ʚʦʜʦʶ, 

Qʛ=1,2 ʪʠʩ.ʤ3/ʜʦʙʫ,         

Qʚ=1,8 ʤ3/ʜʦʙʫ 

2-ʄʘʨʪʽʚʩʴʢʘ 

952-948 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ɻʘʟ ʟ ʧʣʘʩʪʦʚʦʶ ʚʦʜʦʶ, 

Qʛ=2,42 ʪʠʩ.ʤ3/ʜʦʙʫ,         

Qʚ=1,8 ʤ3/ʜʦʙʫ 

871-863 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʥʝʛʦʨʶʯʦʛʦ ʛʘʟʫ 

Qʛ=29 ʪʠʩ.ʤ3/ʜʦʙʫ 

3-ʄʘʨʪʽʚʩʴʢʘ 

829-824 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ɻʘʟ ʟ ʧʣʘʩʪʦʚʦʶ ʚʦʜʦʶ, 

Qʛ=0,54 ʪʠʩ.ʤ3/ʜʦʙʫ ʥʘ 

ʜʽʘʬʨʘʛʤʽ ʜʽʘʤʝʪʨʦʤ    

2,04 ʤʤ, Qʚ=1,8 ʤ3/ʜʦʙʫ 

718-708 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʥʝʛʦʨʶʯʦʛʦ ʛʘʟʫ 

ʥʘ ʜʽʘʬʨʘʛʤʽ ʜʽʘʤʝʪʨʦʤ 

7,01 ʤʤ 

1-ʈʫʩʴʢʦ-

ʂʦʤʘʨʽʚʩʴʢʘ 

3890-3823 ʤ, ʪʨʽʘʩʦʚʘ 

ʩʠʩʪʝʤʘ 

ʩʣʘʙʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ     

Qʛ=300 ʤ3/ʜʦʙʫ 

3588-3545, 3535-3510,            

3490-3435 ʤ, ʪʨʽʘʩʦʚʘ 

ʩʠʩʪʝʤʘ 

ʩʣʘʙʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ      

Qʛ=500 ʤ3/ʜʦʙʫ 

3399-3317, 3528 3435 ʤ, 

ʪʨʽʘʩʦʚʘ ʩʠʩʪʝʤʘ 

ʩʣʘʙʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ     

Qʛ=500 ʤ3/ʜʦʙʫ 

3308-3230, 3399-3317 ʤ, 

ʪʨʽʘʩʦʚʘ ʩʠʩʪʝʤʘ 
Qʛ=2,5 ʪʠʩ. ʤ3/ʜʦʙʫ 
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1-ʈʫʩʴʢʦ-

ʂʦʤʘʨʽʚʩʴʢʘ 

3098-3093, 3029-3024, 3008-    

3003 ʤ, ʪʝʨʝʰʫʣʴʩʴʢʘ ʩʚʽʪʘ 

ɻʘʟ ʟ ʚʦʜʦʶ Qʚ=3,08 

ʤ3/ʜʦʙʫ,  Qʛ=100 ʤ3/ʜʦʙʫ 

1660-1610 ʤ, ʙʘʩʭʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ɺʦʜʘ ʟ ʛʘʟʦʤ Qʚ=5 

ʤ3/ʜʦʙʫ, Qʛ=913 ʤ3/ʜʦʙʫ 

1530-1490 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ɺʦʜʘ ʟ ʛʘʟʦʤ                  

Qʚ=3,92 ʤ3/ʜʦʙʫ,             

Qʛ=520 ʤ3/ʜʦʙʫ 

2-ʈʫʩʴʢʦ-

ʂʦʤʘʨʽʚʩʴʢʘ 

1234-1278,4 ʤ, 

ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ ʩʚʽʪʘ 
ʇʨʠʧʣʠʚ ʛʘʟʫ 

Qʛ=73,2 ʪʠʩ. ʤ3/ʜʦʙʫ 

1098-1146,4 ʤ 

ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʛʘʟʫ          

Qʛ=69,1 ʪʠʩ. ʤ3/ʜʦʙʫ 

997,6-1010,4 ʤ, 

ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ  ʛʘʟʫ            

Qʛ=67 ʪʠʩ. ʤ3/ʜʦʙʫ 

934-979,6 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʛʘʟʫ          

Qʛ=72,7 ʪʠʩ. ʤ3/ʜʦʙʫ 

4-ʈʫʩʴʢʦ-

ʂʦʤʘʨʽʚʩʴʢʘ 

1154-1217 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʚʦʣʦʛʦʛʦ ʛʘʟʫ         

Qʛ=71,8 ʪʠʩ. ʤ3/ʜʦʙʫ 

1030,8-1041,6 ʤ, 

ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʚʦʣʦʛʦʛʦ ʛʘʟʫ         

Qʛ=45,3 ʪʠʩ. ʤ3/ʜʦʙʫ 

984,4-1007,8 ʤ, 

ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʚʦʣʦʛʦʛʦ ʛʘʟʫ         

Qʛ=42,9 ʪʠʩ. ʤ3/ʜʦʙʫ 

662-650 ʤ, ʽʣʴʥʠʮʴʢʘ ʩʚʽʪʘ 
ʇʨʠʧʣʠʚ ʛʘʟʫ                       

Qʛ=1,5 ʪʠʩ. ʤ3/ʜʦʙʫ 

 

6-ʈʫʩʴʢʦ-

ʂʦʤʘʨʽʚʩʴʢʘ 

1715-1593 ʤ, ʙʘʩʭʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ʉʫʤʽʰ ʬʽʣʴʪʨʘʪʫ, ʧʣ. 

ʚʦʜʠ ʽ ʛʘʟʫ.               

Qʛ=16,1 ʪʠʩ. ʤ3/ʜʦʙʫ 

 
1570-1515 ʤ, ʙʘʩʭʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʛʘʟʫ ʽ ʧʣ. ʚʦʜʠ.          

Qʛ=37,7 ʪʠʩ. ʤ3/ʜʦʙʫ 

 
1448-1368 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʛʘʟʫ ʽ ʧʣ. ʚʦʜʠ.          

Qʛ=45,2 ʪʠʩ. ʤ3/ʜʦʙʫ 
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6-ʈʫʩʴʢʦ-

ʂʦʤʘʨʽʚʩʴʢʘ 

1059-1029 ʤ, 1016-999 ʤ, 

ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʛʘʟʫ ʽ ʧʣ. ʚʦʜʠ.          

Qʛ=33,6 ʪʠʩ. ʤ3/ʜʦʙʫ 

984-957 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 
ʇʨʠʧʣʠʚ ʚʦʣʦʛʦʛʦ ʛʘʟʫ                       

Qʛ=75 ʪʠʩ. ʤ3/ʜʦʙʫ 

9-ʈʫʩʴʢʦ-

ʂʦʤʘʨʽʚʩʴʢʘ 

1203-1180 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʛʘʟʫ                       

Qʛ=54,4 ʪʠʩ. ʤ3/ʜʦʙʫ 

15-ʈʫʩʴʢʦ-

ʂʦʤʘʨʽʚʩʴʢʘ 

1510-1497 ʤ, ʙʘʩʭʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʛʘʟʫ                       

Qʛ=6,9 ʪʠʩ. ʤ3/ʜʦʙʫ 

1490-1479 ʤ, ʙʘʩʭʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʛʘʟʫ                       

Qʛ=2,1 ʪʠʩ. ʤ3/ʜʦʙʫ 

1440-1420 ʤ, ʙʘʩʭʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʛʘʟʫ                       

Qʛ=0,5 ʪʠʩ. ʤ3/ʜʦʙʫ 

832-829 ʤ, ʽʣʴʥʠʮʴʢʘ ʩʚʽʪʘ 
ʇʨʠʧʣʠʚ ʛʘʟʫ                       

Qʛ=3,3  ʪʠʩ. ʤ3/ʜʦʙʫ 

3-ʉʚʘʣʷʚʩʴʢʘ 

3066-2495 ʤ, ʚʝʨʭʥʷ ʢʨʝʡʜʘ 
ʇʨʠʧʣʠʚ ʛʘʟʫ               

Qʛ=4 ʪʠʩ. ʤ3/ʜʦʙʫ 

2395-2361 ʤ, ʚʝʨʭʥʷ ʢʨʝʡʜʘ 
Qʛ=2 ʪʠʩ. ʤ3/ʜʦʙʫ ʥʘ 

ʜʽʘʬʨʘʛʤʽ ʜʽʘʤ. 10 ʤʤ 

 

2344-2311 ʤ, ʚʝʨʭʥʷ ʢʨʝʡʜʘ Qʛ=6 ʪʠʩ. ʤ3/ʜʦʙʫ 

2716-2707 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 
ʥʝʟʥʘʯʥʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ 

4-ʉʚʘʣʷʚʩʴʢʘ 

2703-2695 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 
ʥʝʟʥʘʯʥʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ 

2692-2687 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 
ʥʝʟʥʘʯʥʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ 

2370-2340 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 
ʇʨʠʧʣʠʚ ʚʦʜʠ ʟ ʛʘʟʦʤ 

2-ʉʦʢʠʨʥʠʮʴʢʘ 
2250-2400 ʤ, ʢʘʨʧʘʪʽʡʩʴʢʠʡ 

ʷʨʫʩ 
ɻʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ 
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2-ʉʦʢʠʨʥʠʮʴʢʘ 

3219-3546 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 
ɻʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ 

3337-3222 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 
ɻʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ 

3546-3600 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 
ɻʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥ ̫

3-ʉʦʢʠʨʥʠʮʴʢʘ 2342 ʤ, ʢʨʝʡʜʦʚʘ ʩʠʩʪʝʤʘ ɻʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ 

1-ʉʦʣʦʪʚʠʥʩʴʢʘ 

2025-1975 ʤ, ʧʘʣʝʦʛʝʥ 

ʇʨʠʧʣʠʚ ʛʘʟʫ ʜʝʙʽʪʦʤ 

3,70 ʪʠʩ.ʤ3/ʜʦʙʫ ʥʘ 

ʜʽʘʬʨʘʛʤʽ ʜʽʘʤʝʪʨʦʤ 

4,06 ʤʤ 

1910-1900 ʤ, ʧʘʣʝʦʛʝʥ 

ʇʨʠʧʣʠʚ ʛʘʟʫ ʜʝʙʽʪʦʤ 

40,6 ʪʠʩ.ʤ3/ʜʦʙʫ ʥʘ 

ʜʽʘʬʨʘʛʤʽ ʜʽʘʤʝʪʨʦʤ 

8,22 ʤʤ 

1886-1842 ʤ, ʪʝʨʝʰʫʣʴʩʴʢʘ 

ʩʚʽʪʘ 
ʉʣʘʙʠʡ ʛʘʟ 

1-ʉʦʣʦʪʚʠʥʩʴʢʘ 1530-1440 ʤ, ʥʦʚʦʩʝʣʠʮʴʢʘ 

ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʛʘʟʫ ʜʝʙʽʪʦʤ 

137,5 ʪʠʩ.ʤ3/ʜʦʙʫ ʥʘ 

ʜʽʘʬʨʘʛʤʽ ʜʽʘʤʝʪʨʦʤ 

8,22 ʤʤ 

2-ʉʦʣʦʪʚʠʥʩʴʢʘ 1530-1454 ʤ, ʥʦʚʦʩʝʣʠʮʴʢʘ 

ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʛʘʟʫ ʜʝʙʽʪʦʤ 

2,3 ʪʠʩ.ʤ3/ʜʦʙʫ ʥʘ 

ʜʽʘʬʨʘʛʤʽ ʜʽʘʤʝʪʨʦʤ 4 ʤʤ 

2-ʉʦʣʦʪʚʠʥʩʴʢʘ 

1405-1340 ʤ, ʥʦʚʦʩʝʣʠʮʴʢʘ 

ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʛʘʟʫ ʜʝʙʽʪʦʤ 

5,6 ʪʠʩ.ʤ3/ʜʦʙʫ ʥʘ 

ʜʽʘʬʨʘʛʤʽ ʜʽʘʤʝʪʨʦʤ 

5,55 ʤʤ 

1325-1302 ʤ, ʪʝʨʝʙʣʷʥʩʴʢʘ 

ʩʚʽʪʘ 
Qʛ=82 ʪʠʩ.ʤ3/ʜʦʙʫ 

4-ʉʦʣʦʪʚʠʥʩʴʢʘ 

3102-2968 ʤ, ʧʘʣʝʦʛʝʥ ʉʣʘʙʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ 

2955-2848 ʤ, ʧʘʣʝʦʛʝʥ Qʛ=0,536 ʪʠʩ.ʤ3/ʜʦʙʫ 
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1 2 3 

5-ʉʦʣʦʪʚʠʥʩʴʢʘ 3328 ʤ, ʧʘʣʝʦʛʝʥ ʉʣʘʙʠʡ ʛʘʟ 

7-ʉʦʣʦʪʚʠʥʩʴʢʘ 2650-2405 ʤ, ʧʘʣʝʦʛʝʥ Qʛ=4,9 ʪʠʩ.ʤ3/ʜʦʙʫ 

8-ʉʦʣʦʪʚʠʥʩʴʢʘ 
2175-2285 ʤ, 

ʧʘʣʝʦʛʝʥʦʚʘ+ʪʝʨʝʰʫʣʴʩʴʢʘ 

12,6 ʪʠʩ.ʤ3/ʜʦʙʫ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ɺʇʊ 

10-

ʉʦʣʦʪʚʠʥʩʴʢʘ 

1906-1884 ʤ, ʪʝʨʝʰʫʣʴʩʴʢʘ 

ʩʚʽʪʘ 
Qʛ=0,5 ʪʠʩ.ʤ3/ʜʦʙʫ 

1864-1858 ʤ, ʪʝʨʝʰʫʣʴʩʴʢʘ 

ʩʚʽʪʘ 
Qʛ=0,6 ʪʠʩ.ʤ3/ʜʦʙʫ 

1671-1622 ʤ, ʥʦʚʦʩʝʣʠʮʴʢʘ 

ʩʚʽʪʘ 

ɻʘʟ ʟ ʚʦʜʦʶ                      

Qʛ=0,5 ʪʠʩ.ʤ3/ʜʦʙʫ 

11-

ʉʦʣʦʪʚʠʥʩʴʢʘ 

ɺʇʂ-1565, 1545,1450 ʤ 

ʥʦʚʦʩʝʣʠʮʴʢʘ ʩʚʽʪʘ 

Qʛ=1,04 ʪʠʩ. ʤ3/ʜʦʙʫ ʥʘ       

ʜʽʘʬʨʘʛʤʽ ʜʽʘʤʝʪʨʦʤ      

1,8 ʤʤ (ʱʽʣʠʥʥʠʡ ʬʽʣʴʪʨ) 

1567-1537 ʤ, ʥʦʚʦʩʝʣʠʮʴʢʘ 

ʩʚʽʪʘ 

ʧʨʠʧʣʠʚ ʛʘʟʫ                   

Qʛ=10,3 ʪʠʩ.ʤ3/ʜʦʙʫ ʥʘ 

ʜʽʘʬʨʘʛʤʽ ʜʽʘʤʝʪʨʦʤ    

3,08 ʤʤ 

 

21-

ʉʦʣʦʪʚʠʥʩʴʢʘ 

3065-2991 ʤ, ï ʧʘʣʝʦʛʝʥ 
9-10 ʤ3/ʛʦʜ ʧʨʠ ʧʨʦʚ. 

ɺʇʊ 

2114-2100 ʤ, ʧʘʣʝʦʛʝʥ 

ʉʣʘʙʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ        

Qʛ=0,5 ʪʠʩ.ʤ3/ʜʦʙʫ ʥʘ 

ʜʽʘʬʨʘʛʤʽ ʜʽʘʤʝʪʨʦʤ 2 ʤʤ 

22-

ʉʦʣʦʪʚʠʥʩʴʢʘ 3065-2991 ʤ, ʧʘʣʝʦʛʝʥ 

Qʛ = 36,6 ʪʠʩ.ʤ
3/ʜʦʙʫ ʥʘ 

ʜʽʘʬʨʘʛʤʽ ʜʽʘʤʝʪʨʦʤ 5 ʤʤ 

(ʱʽʣʠʥʥʠʡ ʬʽʣʴʪʨ) 

 

 

23-

ʉʦʣʦʪʚʠʥʩʴʢʘ 

2938-2935, 2931-2928 ʤ, 

ʧʘʣʝʦʛʝʥ 

ʇʣʘʩʪʦʚʘ ʚʦʜʘ ʟ 

ʨʦʟʯʠʥʝʥʠʤ ʛʘʟʦʤ.      

Qʛ=5 ʪʠʩ.ʤ3/ʜʦʙʫ (ʬʽʣʴʪʨ) 

2155-2073 ʤ, - ʧʘʣʝʦʛʝʥ 

ʧʨʠʧʣʠʚ ʛʘʟʫ                   

Qʛ=2,15 ʪʠʩ.ʤ3/ʜʦʙʫ ʥʘ 

ʜʽʘʬʨʘʛʤʽ ʜʽʘʤʝʪʨʦʤ    

4,01 ʤʤ 
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1-ʊʝʨʝʙʣʷʥʩʴʢʘ 

2855-2641 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 

ʇʨʠʧʣʠʚ ʛʘʟʫ                           

Qʛ=15-20 ʪʠʩ.ʤ3/ʜʦʙʫ 

2580-2470 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 

ʇʨʠʧʣʠʚ ʛʘʟʫ                           

Qʛ=0,6 ʪʠʩ.ʤ3/ʜʦʙʫ 

2400-2088 ʤ, ʧʘʣʝʦʛʝʥ 
ʇʨʠʧʣʠʚ ʛʘʟʫ                           

Qʛ=8 ʪʠʩ.ʤ3/ʜʦʙʫ 

2321 ʤ, ʢʨʝʡʜʦʚʘ ʩʠʩʪʝʤʘ ʉʣʘʙʠʡ ʛʘʟ 

1492-1500 ʤ, ʥʦʚʦʩʝʣʠʮʴʢʘ 

ʩʚʽʪʘ 
ɻʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ 

2-ʊʝʨʝʙʣʷʥʩʴʢʘ 

2175-2125 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 
ɻʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ 

2640 ʤ, ʢʨʝʡʜʦʚʘ ʩʠʩʪʝʤʘ 

ʇʨʠʧʣʠʚ ʛʘʟʫ                           

Qʛ=2,78 ʪʠʩ.ʤ3/ʜʦʙʫ 

(ʬʽʣʴʪʨ) 

3-ʊʝʨʝʙʣʷʥʩʴʢʘ 4000-3720 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 
ɻʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ 

3-ʊʝʨʝʙʣʷʥʩʴʢʘ 

3800-3966 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 

ʇʨʠʧʣʠʚ ʛʘʟʫ                           

Qʛ=0,3 ʪʠʩ.ʤ3/ʜʦʙʫ 

2987-2960 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 
ɻʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ 

4-ʊʝʨʝʙʣʷʥʩʴʢʘ 2978 ʤ, ʢʨʝʡʜʦʚʘ ʩʠʩʪʝʤʘ 
ʉʣʘʙʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ       

Qʛ=80 ʤ3/ʜʦʙʫ 

4-ʊʝʨʝʙʣʷʥʩʴʢʘ 

2975-2955 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 
ʉʣʘʙʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ 

2790-2732 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 
ʉʣʘʙʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ 

5-ʊʝʨʝʙʣʷʥʩʴʢʘ 

2025-2009 ʤ, ʥʦʚʦʩʝʣʠʮʴʢʘ 

ʩʚʽʪʘ 
ʉʣʘʙʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ 

2428-2009 ʤ, ʥʦʚʦʩʝʣʠʮʴʢʘ 

ʩʚʽʪʘ 
ʉʣʘʙʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ 

8-ʊʝʨʝʙʣʷʥʩʴʢʘ 2845-2761 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 
ɻʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ 
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8-ʊʝʨʝʙʣʷʥʩʴʢʘ 

3192-2491 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 

ʇʨʠʧʣʠʚ ʧʣʘʩʪʦʚʦʾ ʚʦʜʠ ʟ 

ʛʘʟʦʤ Qʛ=0,8 ʪʠʩ. ʤ3/ʜʦʙʫ 

ʥʘ ʜʽʘʬʨʘʛʤʽ ʜʽʘʤʝʪʨʦʤ 

1,82 ʤʤ, Qʚ=1,43 ʤ3/ʜʦʙʫ 

2491-2780 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 

ʧʨʠʧʣʠʚ ʛʘʟʫ                     

Qʛ=2,5 ʪʠʩ. ʤ3/ʜʦʙʫ ʥʘ 

ʜʽʘʬʨʘʛʤʽ ʜʽʘʤʝʪʨʦʤ    

1,82 ʤʤ 

2491-2205 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 
ʉʣʘʙʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ 

9-ʊʝʨʝʙʣʷʥʩʴʢʘ 

3100-3070 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 
ʉʣʘʙʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ 

3040-3020 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 

ʧʨʠʧʣʠʚ ʛʘʟʫ                     

Qʛ=0,9 ʪʠʩ. ʤ3/ʜʦʙʫ 

2978-2915 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 
ʉʣʘʙʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ 

2820-2800 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 
ʉʣʘʙʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ 

2622-2590 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 
ʉʣʘʙʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ 

2566-2550 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 
ʉʣʘʙʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ 

 2520-2510 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 
ʉʣʘʙʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ 

9-ʊʝʨʝʙʣʷʥʩʴʢʘ 

2425-2395 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 
ʉʣʘʙʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ 

2200-2165 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 
ʉʣʘʙʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ 

2158-2115 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 
ʉʣʘʙʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ 

10-ʊʝʨʝʙʣʷʥʩʴʢʘ 2530-3290 ʤ, ʢʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ 
ɻʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ 

2-ʋʞʛʦʨʦʜʩʴʢʘ 
1751-1741 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʚʦʜʠ ʟ ʛʘʟʦʤ, 

Qʚ=12,4 ʤ3/ʜʦʙʫ 
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10-ʋʞʛʦʨʦʜʩʴʢʘ 379-381 ʤ, ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ 

ɻʘʟʦʧʨʦʷʚ ʧʽʜ ʯʘʩ 

ʙʫʨʽʥʥʷ, ʧʨʠʧʠʥʠʚʩʷ 

ʚʥʘʩʣʽʜʦʢ ʦʙʚʘʣʫ ʩʪʽʥʢʠ 

ʩʚʝʨʜʣʦʚʠʥʠ 

2-ʗʙʣʫʥʽʚʩʴʢʘ 

1020-970 ʤ, ʙʘʩʭʽʚʩʴʢʘ ʩʚʽʪʘ 
ʇʨʠʧʣʠʚ ʛʘʟʫ                   

Qʛ=3,93 ʪʠʩ. ʤ3/ʜʦʙʫ 

970-920 ʤ, ʙʘʩʭʽʚʩʴʢʘ ʩʚʽʪʘ 
ʇʨʠʧʣʠʚ ʛʘʟʫ                     

Qʛ=0,8 ʪʠʩ. ʤ3/ʜʦʙʫ 

830-790 ʤ, ʙʘʩʭʽʚʩʴʢʘ ʩʚʽʪʘ 
ʉʣʘʙʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ                     

Qʛ=250 ʤ3/ʜʦʙʫ 

670-620 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ʉʣʘʙʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ                     

Qʛ=180 ʤ3/ʜʦʙʫ 

456-452 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʛʘʟʫ                     

Qʛ=1,2 ʪʠʩ. ʤ3/ʜʦʙʫ 

390-310 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʛʘʟʫ                     

Qʛ=53,27 ʪʠʩ. ʤ3/ʜʦʙʫ ʥʘ 

ʜʽʘʬʨʘʛʤʽ ʜʽʘʤʝʪʨʦʤ 

10,78 ʤʤ 

292-285 ʤ, ʜʦʨʦʙʨʘʪʽʚʩʴʢʘ 

ʩʚʽʪʘ 

ʇʨʠʧʣʠʚ ʛʘʟʫ                     

Qʛ=15,3 ʪʠʩ. ʤ3/ʜʦʙʫ ʥʘ 

ʜʽʘʬʨʘʛʤʽ ʜʽʘʤ. 7,06 ʤʤ 
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2.2 ɻʘʟʦʚʽ ʨʦʜʦʚʠʱʘ 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʛʘʟʦʥʦʩʥʦʾ ʦʙʣʘʩʪʽ ʚʽʜʢʨʠʪʦ                   

5 ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ (ʨʠʩ. 2.1.). ʉʦʣʦʪʚʠʥʩʴʢʝ ʪʘ 

ɼʽʙʨʦʚʩʴʢʝ ʨʦʜʦʚʠʱʘ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ 

ʉʦʣʦʪʚʠʥʩʴʢʦʛʦ ʛʘʟʦʥʦʩʥʦʛʦ ʨʘʡʦʥʫ, ʱʦ ʚ ʪʝʢʪʦʥʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ 

ʚʽʜʧʦʚʽʜʘʻ ʉʦʣʦʪʚʠʥʩʴʢʽʡ ʟʘʧʘʜʠʥʽ. ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʝ ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ 

ʨʦʟʪʘʰʦʚʘʥʝ ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʄʫʢʘʯʽʚʩʴʢʦʛʦ ʛʘʟʦʥʦʩʥʦʛʦ 

ʨʘʡʦʥʫ, ʉʪʘʥʽʚʩʴʢʝ ï ʫ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ, ʂʦʨʦʣʽʚʩʴʢʝ ï ʫ ʧʽʚʜʝʥʥʽʡ 

ʯʘʩʪʠʥʽ. ʊʘʢʦʞ ʚ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʄʫʢʘʯʽʚʩʴʢʦʛʦ ʛʘʟʦʥʦʩʥʦʛʦ 

ʨʘʡʦʥʫ ʚʽʜʢʨʠʪʦ ʫʥʽʢʘʣʴʥʝ ʚ ʋʢʨʘʾʥʽ ʄʘʨʪʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ CO2.  

 

ʈʠʩʫʥʦʢ 2.1. ʆʛʣʷʜʦʚʘ ʢʘʨʪʘ-ʩʭʝʤʘ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ.                  

ʉʢʣʘʚ ʃʦʢʪʻʚ ɸɸ. [56]. 

1 ï ʣʽʥʽʾ ʜʝʨʞʘʚʥʦʛʦ ʢʦʨʜʦʥʫ; 2 - ʛʘʟʦʚʽ ʨʦʜʦʚʠʱʘ; 3 - ʤʽʩʪʘ; 4 - ʚʠʭʽʜ 

ʚʫʣʢʘʥʽʯʥʠʭ ʫʪʚʦʨʝʥʴ ʥʘ ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ; 5 - ʧʨʦʙʫʨʝʥʽ ʧʦʰʫʢʦʚʽ 

ʩʚʝʨʜʣʦʚʠʥʠ; 6 - ʤʘʛʽʩʪʨʘʣʴʥʽ ʛʘʟʦʧʨʦʚʦʜʠ 
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ʉʦʣʦʪʚʠʥʩʴʢʝ ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʝ ʫ ʊʷʯʽʚʩʴʢʦʤʫ ʪʘ  

ʈʘʭʽʚʩʴʢʦʤʫ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʨʘʡʦʥʘʡ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ ʋʢʨʘʾʥʠ. 

ʉʦʣʦʪʚʠʥʩʴʢʝ ʨʦʜʦʚʠʱʝ ï ʧʝʨʰʝ ʨʦʜʦʚʠʱʝ ʚʽʜʢʨʠʪʝ ʚ ʤʝʞʘʭ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. ɺ 1970 ʨʨ. ʩʪʨʫʢʪʫʨʥʦ-ʧʦʰʫʢʦʚʦʶ ʩʚʝʨʜʣʦʚʠʥʦʶ 

ˉ 40-ʂʦʣʦʜʥʦ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʛʣʠʙʠʥʠ 2018 ʤ ʚʽʜʙʫʣʦʩʴ ʘʚʘʨʽʡʥʝ 

ʬʦʥʪʘʥʫʚʘʥʥʷ ʛʘʟʦʤ. ʉʚʝʨʜʣʦʚʠʥʫ ʣʽʢʚʽʜʦʚʘʥʦ ʙʝʟ ʧʨʦʚʝʜʝʥʥʷ 

ʚʠʧʨʦʙʫʚʘʥʥʷ. ʈʦʜʦʚʠʱʝ ʚʽʜʢʨʠʪʝ ʚ 1982 ʨʦʮʽ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʶ 

ʩʚʝʨʜʣʦʚʠʥʦʶ ˉ 68-3. ʇʨʠ ʜʦʨʦʟʚʽʜʮʽ ʩʦʣʷʥʦʛʦ ʰʪʦʢʫ ʚʠʧʘʜʢʦʚʦ 

ʚʠʷʚʠʣʝʥʦ ʛʘʟʦʚʠʡ ʧʦʢʣʘʜ ʚ ʪʦʚʱʽ ʥʦʚʦʩʝʣʠʮʴʢʦʾ ʩʚʽʪʠ ʤʽʦʮʝʥʫ ʥʘ ʛʣʠʙʠʥʽ 

1531 ʤ. ʉʚʝʨʜʣʦʚʠʥʘ ʘʚʘʨʽʡʥʦ ʧʨʘʮʶʚʘʣʘ ʚʽʜʢʨʠʪʠʤ ʬʦʥʪʘʥʦʤ ʧʨʦʪʷʛʦʤ    

26 ʜʥʽʚ, ʱʦʜʥʷ ʚʠʢʠʜʘʶʯʠ 200-250 ʪʠʩ. ʤ3 ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʥʘ ʜʦʙʫ. ʆʜʨʘʟʫ 

ʞ ʚ ʤʝʞʘʭ ʧʣʦʱʽ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ ʩʚʝʨʜʣʦʚʠʥʫ ˉ1-ʉʦʣʦʪʚʠʥʦ, ʚ ʷʢʽʡ 

ʦʪʨʠʤʘʥʦ ʧʨʠʧʣʠʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ 137,5 ʪʠʩ. ʤ3/ʜʦʙʫ ʥʘ 8,2 ʤʤ ʜʽʘʬʨʘʛʤʽ. 

ʋ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʛʝʦʣʦʛʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʨʦʜʦʚʠʱʘ 

ʧʨʝʜʩʪʘʚʣʝʥʝ ʚʽʜʢʣʘʜʘʤʠ ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, ʱʦ 

ʩʢʣʘʜʝʥʠʡ ʚʽʜʢʣʘʜʘʤʠ ʧʘʣʝʦʛʝʥʫ, ʘ ʪʘʢʦʞ ʪʦʚʱʝʶ ʥʝʦʛʝʥʦʚʠʭ ʤʦʣʘʩ, ʱʦ 

ʡʦʛʦ ʧʝʨʝʢʨʠʚʘʶʪʴ (ʨʠʩ. 2.2., 2.3).  

ʈʦʜʦʚʠʱʝ ʧʦʚôʷʟʘʥʝ ʟ ʦʜʥʦʡʤʝʥʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʷʢʘ ʧʦʧʝʨʝʯʥʠʤ 

ʪʝʢʪʦʥʽʯʥʠʤ ʨʦʟʣʦʤʦʤ ʧʦ ʧʦʢʨʽʚʣʽ ʧʽʜʩʦʣʴʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʨʦʟʙʠʪʘ ʥʘ ʜʚʘ 

ʦʢʨʝʤʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʙʣʦʢʘ. ɻʘʟʦʥʦʩʥʽʩʪʴ ʤʽʦʮʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʧʨʘʚʦʛʦ 

ʙʣʦʢʫ, ʘʤʧʣʽʪʫʜʘ ʷʢʦʛʦ ʥʘ ʧʦʥʘʜ 600 ʤʝʪʨʽʚ ʚʠʱʘ ʚʽʜ ʣʽʚʦʛʦ, ʧʽʜʪʚʝʨʜʞʝʥʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ. ɻʘʟʦʚʠʡ ʧʦʢʣʘʜ 

ʤʘʩʠʚʥʦʛʦ ʪʠʧʫ. ɻʘʟʦʥʦʩʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʚʽʜʢʣʘʜʘʭ ʥʦʚʦʩʝʣʠʮʴʢʦʾ 

ʩʚʽʪʠ. ʌʣʶʾʜʦʫʧʦʨʦʤ ʜʣʷ ʤʽʦʮʝʥʦʚʦʛʦ ʧʦʢʣʘʜʫ ʛʘʟʫ ʩʣʫʛʫʻ ʟʥʘʯʥʘ ʪʦʚʱʘ 

ʚʝʨʭʥʴʦʪʝʨʝʙʣʷʥʩʴʢʦʾ ʧʽʜʩʚʽʪʠ, ʱʦ ʣʽʪʦʣʦʛʽʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʤôʷʥʦʶ 

ʩʽʣʣʶ ʪʘ ʚ ʤʝʞʘʭ ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʩʪʨʫʢʪʫʨʠ ʚʠʭʦʜʠʪʴ ʥʘ ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ ʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʦʣʷʥʠʤ ʰʪʦʢʦʤ. ɻʘʟʦʧʨʦʷʚʠ ʚʽʜʤʽʯʝʥʦ ʪʘʢʦʞ ʧʽʜ ʯʘʩ 

ʙʫʨʽʥʥʷ ʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʠʞʥʴʦʪʝʨʝʙʣʷʥʩʴʢʦʾ, ʩʦʣʦʪʚʠʥʩʴʢʦʾ, 

ʪʝʨʝʩʚʠʥʩʴʢʦʾ ʽ ʪʝʨʝʰʫʣʴʩʴʢʦʾ ʩʚʽʪ [95]. 
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ʈʠʩ. 2.2. ʉʪʨʫʢʪʫʨʥʘ ʢʘʨʪʘ ʧʦʢʨʽʚʣʽ ʥʦʚʦʩʝʣʠʮʴʢʦʾ ʩʚʽʪʠ 

ʉʦʣʦʪʚʠʥʩʴʢʦʛʦ ʛʘʟʦʚʦʛʦ ʨʦʜʦʚʠʱʘ ʟʘ ʅ.ʄ. ʉʤʠʨʥʦʚʦʶ, ʄ.ɼ. 

ɺʠʪʨʠʢʫʰʝʤ, 1986 ʨ. [9]. 

 

 

ʈʠʩ. 2.3.  ɻʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʧʦ ʣʽʥʽʾ ɯ-ɯ ʉʦʣʦʪʚʠʥʩʴʢʦʛʦ ʛʘʟʦʚʦʛʦ 

ʨʦʜʦʚʠʱʘ ʟʘ ɺ.ɻ. ʉʤʠʨʥʦʚʦʶ, 1986 ʨ. [9]. 

 

1 -  ʽʟʦʛʽʧʩʠ ʩʝʡʩʤʦʚʽʜʙʠʚʘʶʯʦʛʦ ʛʦʨʠʟʦʥʪʫ; 2 - ʛʘʟʦʚʠʡ ʧʦʢʣʘʜ;                      

3 - ʪʝʨʝʩʚʠʥʩʴʢʘ ʩʚʽʪʘ; 4 - ʩʦʣʦʪʚʠʥʩʴʢʘ ʩʚʽʪʘ; 5 - ʪʝʨʝʙʣʷʥʩʴʢʘ ʩʚʽʪʘ;              

6 - ʥʦʚʦʩʝʣʠʮʴʢʘ ʩʚʽʪʘ; 7 - ʙʘʜʝʥʩʴʢʠʡ ʷʨʫʩ; 8 - ʧʘʣʝʦʛʝʥ; 9 - ʣʽʥʽʷ 

ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʽʟʫ; 10 - ʥʝʟʛʽʜʥʝ ʟʘʣʷʛʘʥʥʷ ʚʽʜʢʣʘʜʽʚ; 11 - ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ 

ʤʝʞʽ;  12 - ʩʚʝʨʜʣʦʚʠʥʘ ʥʘ ʨʦʟʨʽʟʽ; 13 -  ʩʚʝʨʜʣʦʚʠʥʘ ʥʘ ʢʘʨʪʽ;                       

14  - ʪʝʢʪʦʥʽʯʥʝ ʧʦʨʫʰʝʥʥʷ. 
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ɺ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ɼʽʙʨʦʚʩʴʢʝ ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ 

ʨʦʟʪʘʰʦʚʘʥʝ ʚ ʊʷʯʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʚʽʜʩʪʘʥʽ 35 ʢʤ 

ʥʘ ʧʽʚʜʝʥʴ ʚʽʜ ʤ.ʈʘʭʽʚ [9]. 

ɺ ʛʝʦʪʝʢʪʦʥʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʨʦʜʦʚʠʱʝ ʧʨʠʫʨʦʯʝʥʝ ʜʦ ʧʽʚʜʝʥʥʦ-

ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. 

ɺ 1985 ʨ. ʧʨʦʚʝʜʝʥʦ ʩʝʡʩʤʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ʉɻʊ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʦʚʟʜʦʚʞʥʴʦʛʦ ʧʨʦʬʽʣʶʚʘʥʥʷ ʚ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ 

ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʨʦʙʽʪ ʙʫʣʦ 

ʜʝʪʘʣʽʟʦʚʘʥʦ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʫ ʙʫʜʦʚʫ ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʧʣʦʱʽ. 

ɼʦ ʚʽʜʢʨʠʪʪʷ ʨʦʜʦʚʠʱʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ɼʽʙʨʦʚʩʴʢʽʡ ʩʪʨʫʢʪʫʨʽ 

ʧʨʦʙʫʨʝʥʦ ʧʦʰʫʢʦʚʽ ʩʚʝʨʜʣʦʚʠʥʠ ˉˉ 4, 7, 21-ʉʦʣʦʪʚʠʥʩʴʢʽ. ʋ 

ʩʚʝʨʜʣʦʚʠʥʽ   ˉ 7-ʉʦʣʦʪʚʠʥʩʴʢʘ ʦʪʨʠʤʘʥʦ ʧʨʠʧʣʠʚ ʛʘʟʫ ʟ ʧʘʣʝʦʛʝʥʦʚʠʭ 

ʚʽʜʢʣʘʜʽʚ, ʘʣʝ ʚ ʟʚ'ʷʟʢʫ ʟ ʧʨʠʧʣʠʚʘʤʠ ʧʣʘʩʪʦʚʦʾ ʚʦʜʠ ʚʠʱʝ ʧʦ ʨʦʟʨʽʟʫ 

ʩʚʝʨʜʣʦʚʠʥʫ ʣʽʢʚʽʜʦʚʘʥʦ. ɺ ʩʚʝʨʜʣʦʚʠʥʽ ˉ 4-ʉʦʣʦʪʚʠʥʩʴʢʘ ʛʨʫʰʽʚʩʴʢʘ 

ʩʚʽʪʘ ʧʘʣʝʦʛʝʥʫ ʽ ʦʙôʻʢʪʠ, ʱʦ ʟʘʣʷʛʘʶʪʴ ʚʠʱʝ ʧʦ ʨʦʟʨʽʟʫ ʥʝ ʚʠʧʨʦʙʫʚʘʣʠʩʷ 

ʯʝʨʝʟ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʩʚʝʨʜʣʦʚʠʥʠ. ʇʨʦʪʷʛʦʤ 2001-2004 ʨʨ. ʟʘʚʝʨʰʝʥʦ 

ʙʫʜʽʚʥʠʮʪʚʦʤ ʧʦʰʫʢʦʚʫ ʩʚʝʨʜʣʦʚʠʥʫ ˉ 21-ʉʦʣʦʪʚʠʥʩʴʢʘ ʛʣʠʙʠʥʦʶ      

3100 ʤ. ʊʘ ʧʝʨʩʧʝʢʪʠʚʥʽ ʧʘʣʝʦʛʝʥʦʚʽ ʚʽʜʢʣʘʜʠ ʚ ʤʝʞʘʭ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ 

ʙʣʦʢʫ ɼʽʙʨʦʚʩʴʢʦʾ ʩʪʨʫʢʪʫʨʠ ʚʠʷʚʠʣʠʩʴ ʫʱʽʣʴʥʝʥʠʤʠ. 

ɿʛʦʜʦʤ ʚ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʛʦ ʙʣʦʢʫ ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʩʪʨʫʢʪʫʨʠ 

ʧʨʦʙʫʨʝʥʦ ʧʦʰʫʢʦʚʫ ʩʚʝʨʜʣʦʚʠʥʫ ˉ 22-ʉʦʣʦʪʚʠʥʩʴʢʘ (ʨʠʩ. 2.4.). ʋ 

ʩʚʝʨʜʣʦʚʠʥʽ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ɺʇʊ ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 2114-2100 ʤ ʦʪʨʠʤʘʥʦ 

ʧʨʠʧʣʠʚ ʛʘʟʫ. ʇʽʜ ʯʘʩ ʟʘʢʘʯʫʚʘʥʥʷ ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ ʦʙôʻʤʦʤ 3 ʤ3 ʟ 

ʤʝʪʦʶ ʣʽʢʚʽʜʘʮʽʾ ʛʘʟʦʧʨʦʷʚʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʘ ʚʠʢʠʥʫʣʘ ʪʘʤʧʦʥ ʽ 

ʧʨʘʮʶʚʘʣʘ ʛʘʟʦʚʠʤ ʬʘʢʝʣʦʤ, ʜʦʚʞʠʥʘ ʷʢʦʛʦ ʜʦʩʷʛʘʣʘ 20 ʤ. ʇʽʜ ʯʘʩ 

ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʽʥʪʝʨʚʘʣʫ ʛʣʠʙʠʥ 2155-2073 ʤ ʚ ʩʚʝʨʜʣʦʚʠʥʽ 

ʦʪʨʠʤʘʥʦ ʧʨʠʧʣʠʚ ʛʘʟʫ ʜʝʙʽʪʦʤ 36,6 ʪʠʩ. ʤ3/ʜʦʙʫ ʥʘ ʜʽʘʬʨʘʛʤʽ ʜʽʘʤʝʪʨʦʤ 

5,0 ʤʤ. ʉʘʤʝ ʮʽʻʶ ʩʚʝʨʜʣʦʚʠʥʦʶ ʽ ʚʽʜʢʨʠʪʦ ɼʽʙʨʦʚʩʴʢʝ ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ. 
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ʇʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʽ ʨʦʙʦʪʠ ʚ ʤʝʞʘʭ ʨʦʜʦʚʠʱʘ ʧʨʦʜʦʚʞʝʥʦ 

ʙʫʨʽʥʥʷʤ ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ˉ 23 ʪʘ ˉ 28-ʉʦʣʦʪʚʠʥʩʴʢʽ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʩʪʘʥʦʚʣʝʥʦ ʛʘʟʦʥʦʩʥʽʩʪʴ ʛʨʫʰʽʚʩʴʢʦʾ ʩʚʽʪʠ ʧʘʣʝʦʛʝʥʫ ʪʘ 

ʪʝʨʝʙʣʷʥʩʴʢʦʾ ʩʚʽʪʠ ʩʝʨʝʜʥʴʦʛʦ ʙʘʜʝʥʫ. 

ɼʽʙʨʦʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʨʦʟʚʽʜʫʻʪʴʩʷ, ʧʨʦʤʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ ʛʘʟʦʚʦʛʦ 

ʧʦʢʣʘʜʫ ʚʠʚʯʘʻʪʴʩʷ [9]. 

 

 

ʈʠʩ.2.4. ʉʪʨʫʢʪʫʨʥʘ ʢʘʨʪʘ ɼʽʙʨʦʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʛʘʟʫ ʧʦ ʧʦʢʨʽʚʣʽ 

ʛʦʨʠʟʦʥʪʫ N1b3sl ʩʦʣʦʪʚʠʥʩʴʢʦʾ ʩʚʽʪʠ ʤʽʦʮʝʥʫ [9]. 

1 - ʽʟʦʛʽʧʩʠ ʧʦʢʨʽʚʣʽ ʩʦʣʦʪʚʠʥʩʴʢʦʾ ʩʚʽʪʠ; 2 ï ʣʽʥʽʷ ʜʝʨʞʘʚʥʦʛʦ 

ʢʦʨʜʦʥʫ;  3 - ʢʦʥʪʫʨ ʛʘʟʦʥʦʩʥʦʩʪʽ; 4 - ʧʣʦʱʘ ʛʘʟʦʥʦʩʥʦʩʪʽ; 5 ï ʣʽʥʽʷ 

ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʦʟʣʦʤʫ; 6 ï ʧʨʦʙʫʨʝʥʽ ʩʚʝʨʜʣʦʚʠʥʠ. 
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ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʝ ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ 

ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʝ ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʝ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʞʛʦʨʦʜʩʴʢʦʛʦ ʨʘʡʦʥʫ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ɺ ʪʝʢʪʦʥʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʨʦʜʦʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʝ ʚ ʮʝʥʪʨʘʣʴʥʽʡ 

ʯʘʩʪʠʥʽ ʄʫʢʘʯʽʚʩʴʢʦʾ ʟʘʧʘʜʠʥʠ. 

ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʘ ʩʪʨʫʢʪʫʨʘ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʚ 1962 ʨʦʮʽ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʩʝʡʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʤʝʞʘʭ ʧʣʦʱʽ ʋʞʛʦʨʦʜ-ɻʘʪʴ-ʄʫʢʘʯʝʚʦ-ɯʨʰʘʚʘ. 

ɺ 1983 ʨʦʮʽ ʧʨʦʙʫʨʝʥʦ ʩʚʝʨʜʣʦʚʠʥʫ ˉ 1-ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʘ ʛʣʠʙʠʥʦʶ 

4521 ʤ, ʚʠʙʽʡ ʷʢʦʾ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʚʽʜʢʣʘʜʘʭ ʧʘʣʝʦʟʦʶ. ɺʠʧʨʦʙʫʚʘʥʥʷ 

ʜʝʚôʷʪʠ ʛʦʨʠʟʦʥʪʽʚ ʧʽʜʪʚʝʨʜʠʣʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʦʾ 

ʩʪʨʫʢʪʫʨʠ ʱʦʜʦ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʠʭ ʧʦʰʫʢʦʚʠʭ 

ʨʦʙʽʪ ʚ ʤʝʞʘʭ ʧʣʦʱʽ. 

ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʚʽʜʢʨʠʪʝ ʚ 1985 ʨʦʮʽ ʩʚʝʨʜʣʦʚʠʥʦʶ         

ˉ 6-ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʘ, ʚ ʷʢʽʡ ʟ ʪʦʚʱ ʙʘʜʝʥʩʴʢʦʛʦ ʪʘ ʩʘʨʤʘʪʩʴʢʦʛʦ ʷʨʫʩʽʚ 

ʦʪʨʠʤʘʥʦ ʧʨʠʧʣʠʚʠ ʛʘʟʫ 55-75 ʪʠʩ. ʤ3/ʜʦʙʫ.  

ʈʦʜʦʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʝ ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʄʫʢʘʯʽʚʩʴʢʦʾ 

ʟʘʧʘʜʠʥʠ ʪʘ ʧʨʠʫʨʦʯʝʥʝ ʜʦ ʢʫʧʦʣʦʚʠʜʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʩʬʦʨʤʦʚʘʥʦʾ 

ʚʪʦʨʛʥʝʥʥʷʤ ʽʥʪʨʫʟʠʚʥʦʛʦ ʪʽʣʘ ʚ ʥʝʦʛʝʥʦʚʫ ʪʦʚʱʫ (ʨʠʩ.2.5., 2.6.). 

ʋ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʨʦʜʦʚʠʱʘ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʧʦʨʦʜʠ ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʫ. 

ʎʝ ʙʘʟʘʣʴʥʽ ʢʦʥʛʣʦʤʝʨʘʪʠ ʤʽʦʮʝʥʫ, ʪʫʬʠ ï ʥʦʚʦʩʝʣʠʮʴʢʦʾ ʩʚʽʪʠ, ʩʦʣʝʥʦʩʥʦ-

ʛʣʠʥʠʩʪʽ ʚʽʜʢʣʘʜʠ ʪʝʨʝʙʣʷʥʩʴʢʦʾ ʩʚʽʪʠ, ʘ ʪʘʢʦʞ ʪʝʨʠʛʝʥʥʽ ʚʽʜʢʣʘʜʠ 

ʙʘʜʝʥʩʴʢʦʛʦ ʷʨʫʩʫ. ɿʘ ʜʘʥʠʤʠ ʛʣʠʙʦʢʦʛʦ ʙʫʨʽʥʥʷ ʽ ʩʝʡʩʤʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ 

ʨʦʙʽʪ 1983-1984 ʨʦʢʽʚ, ʧʦ ʧʦʢʨʽʚʣʽ ʥʦʚʦʩʝʣʠʮʴʢʦʾ ʩʚʽʪʠ ʩʪʨʫʢʪʫʨʘ ʷʚʣʷʻ 

ʩʦʙʦʶ ʘʥʪʠʢʣʽʥʘʣʴ ʩʫʙʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ ʨʦʟʤʽʨʦʤ 9Ĭ5 ʢʤ, 

ʘʤʧʣʽʪʫʜʦʶ 250 ʤ [9]. 

ʈʦʟʨʽʟ ʧʦʨʽʜ ʚ ʤʝʞʘʭ ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʛʽʨʩʴʢʠʤʠ ʧʦʨʦʜʘʤʠ ʚʽʜ ʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʜʦ ʘʥʪʨʦʧʦʛʝʥʦʚʦʛʦ ʚʽʢʫ. ɺʽʜʢʣʘʜʠ 

ʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʪʘ ʤʝʟʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʪʦʚʱʫ ʛʝʪʝʨʦʛʝʥʥʦʛʦ 

ʩʢʣʘʜʯʘʩʪʦʛʦ ʬʫʥʜʘʤʝʥʪʫ. ɿ ʢʫʪʦʚʦʶ ʪʘ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʶ ʥʝʫʟʛʦʜʞʝʥʽʩʪʶ 
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ʥʘ ʨʦʟʤʠʪʽʡ ʧʦʚʝʨʭʥʽ ʬʫʥʜʘʤʝʥʪʫ ʟʘʣʷʛʘʻ ʪʦʚʱʘ ʥʝʦʛʝʥʫ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʤʦʣʘʩʦʚʠʤ ʢʦʤʧʣʝʢʩʦʤ. 

ʉʝʨʝʜ ʚʠʜʽʣʝʥʠʭ ʫ ʨʦʟʨʽʟʽ ʙʘʜʝʥʫ ʽ ʩʘʨʤʘʪʫ 11 ʧʽʱʘʥʠʭ ʽ ʧʽʱʘʥʦ-

ʪʫʬʦʛʝʥʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʚʠʷʚʠʣʠʩʴ ʧʨʦʜʫʢʪʠʚʥʠʤʠ. ʇʦʚʝʨʭ ʛʘʟʦʥʦʩʥʦʩʪʽ 

ʩʢʣʘʜʘʻ 735 ʤ. ɺʠʩʦʪʘ ʧʦʢʣʘʜʽʚ 17-145 ʤ. ɿʘ ʪʠʧʦʤ ʚʦʥʠ ʧʣʘʩʪʦʚʽ ʩʢʣʝʧʽʥʥʽ 

ʪʝʢʪʦʥʽʯʥʦ ʝʢʨʘʥʦʚʘʥʽ. 

ʈʦʜʦʚʠʱʝ ʚ ʨʦʟʨʦʙʮʽ. ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʦʛʦ ʡʦʛʦʛ ʚʠʚʯʝʥʥʷ 

ʧʦʚôʷʟʫʶʪʴʩʷ ʟ ʫʪʚʦʨʝʥʥʷʤʠ ʜʠʩʣʦʢʦʚʘʥʦʛʦ ʤʝʟʦʟʦʶ ʽ ʥʠʞʥʴʦʶ ʯʘʩʪʠʥʦʶ 

ʤʽʦʮʝʥʫ, ʷʢʽ ʟʘ ʜʘʥʠʤʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ               

ˉ 1-ʈʫʩɹʢʦ-ʂʦʤʘʨʽʚʩʴʢʘ ʻ ʛʘʟʦʥʘʩʠʯʝʥʠʤʠ [7]. 

 

ʈʠʩ.2.5. ʉʪʨʫʢʪʫʨʥʘ ʢʘʨʪʘ ʧʦʢʨʽʚʣʽ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ɼ-4 ʈʫʩʴʢʦ-

ʂʦʤʘʨʽʚʩʴʢʦʛʦ ʛʘʟʦʚʦʛʦ ʨʦʜʦʚʠʱʘ ʟʘ ɻ.ɺ. ʉʚʠʨʠʜʝʥʢʦʤ, 1994 ʨ. [9]. 
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ʈʠʩ.2.6. ɻʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʧʦ ʣʽʥʽʾ ɯ-ɯ ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʦʛʦ ʛʘʟʦʚʦʛʦ 

ʨʦʜʦʚʠʱʘ ʟʘ ʄ.ʄ. ɸʥʜʨʝʡʯʫʢʦʤ, 1989 ʨ. [9]. 

 

1 - ʽʟʦʛʽʧʩʠ ʩʝʡʩʤʦʚʽʜʙʠʚʘʶʯʦʛʦ ʛʦʨʠʟʦʥʪʫ; 2 - ʛʘʟʦʚʠʡ ʧʦʢʣʘʜ; 3 - ʯʦʧʩʴʢʘ 

ʩʚʽʪʘ; 4 - ʽʣʴʥʠʮʴʢʘ ʩʚʽʪʘ; 5 - ʥʠʞʥɹʦʩʘʨʤʘʪʩʴʢʠʡ ʧʽʜôʷʨʫʩ; 6 - ʙʘʜʝʥʩʴʢʠʡ 

ʷʨʫʩ; 7 - ʪʝʨʝʙʣʷʥʩʴʢʘ ʩʚʽʪʘ; 8 - ʽʥʪʨʫʟʠʚʥʝ ʪʽʣʦ; 9 - ʣʽʥʽʷ ʛʝʦʣʦʛʽʯʥʦʛʦ 

ʨʦʟʨʽʟʫ;  10 - ʥʝʟʛʽʜʥʝ ʟʘʣʷʛʘʥʥʷ ʚʽʜʢʣʘʜʽʚ; 11 - ʤʝʞʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ 

ʛʦʨʠʟʦʥʪʽʚ; 12 - cʚʝʨʜʣʦʚʠʥʘ ʥʘ ʨʦʟʨʽʟʽ; 13 - ʩʚʝʨʜʣʦʚʠʥʘ ʥʘ ʢʘʨʪʽ;                

14 - ʪʝʢʪʦʥʽʯʥʝ ʧʦʨʫʰʝʥʥʷ. 

 

ʉʪʘʥʽʚʩʴʢʝ ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ 

ʉʪʘʥʽʚʩʴʢʝ ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ ʚʽʜʢʨʠʪʦ ʚ 1990 ʨʦʮʽ. ɺ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʤʫ 

ʚʽʜʥʦʰʝʥʥʽ ʨʦʜʦʚʠʱʝ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʄʫʢʘʯʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ɺ ʛʝʦʪʝʢʪʦʥʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʨʦʜʦʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʝ ʚ ʮʝʥʪʨʘʣʴʥʽʡ 

ʯʘʩʪʠʥʽ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʪʘ ʧʨʠʫʨʦʯʝʥʝ ʜʦ ʉʪʘʥʽʚʩʴʢʦʾ ʩʢʣʘʜʢʠ. 
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ɺ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʉʪʘʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, ʦʢʨʽʤ ʯʝʪʚʝʨʪʠʥʥʠʭ ʪʘ 

ʥʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ, ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚʽʜʢʣʘʜʠ ʤʝʟʦʟʦʡʩʴʢʦʛʦ ʪʘ 

ʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ. 

ɻʣʠʙʠʥʥʘ ʙʫʜʦʚʘ ʪʝʨʠʪʦʨʽʾ ʨʦʜʦʚʠʱʘ ʚʠʚʯʘʣʘʩʴ ʩʝʡʩʤʦʨʦʟʚʽʜʢʦʶ, 

ʩʪʨʫʢʪʫʨʥʦ-ʧʦʰʫʢʦʚʠʤ ʪʘ ʧʦʰʫʢʦʚʠʤ ʙʫʨʽʥʥʷʤ. ʇʨʦʚʝʜʝʥʽ 

ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʽ ʨʦʙʦʪʠ ʚ ʤʝʞʘʭ ʉʪʘʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʫʤʦʞʣʠʚʠʣʠ 

ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʨʦʜʦʚʠʱʝ ʧʦʚôʷʟʘʥʝ ʟ ʙʨʘʭʽʘʥʪʠʢʣʽʥʘʣʴʥʦʶ ʩʢʣʘʜʢʦʶ ʚ 

ʪʦʚʱʽ ʩʘʨʤʘʪʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʥʝʦʛʝʥʫ. ɺ ʩʪʨʫʢʪʫʨʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ         

ˉ  ̄1-ʗʙʣʫʥʽʚʩʴʢʘ, 2, 4-ʄʘʢʘʨôʻʚʦ, 9-ɺ.ʂʦʤô̫ ʪʠ) ʚʽʜʤʽʯʘʣʠʩʷ ʛʘʟʦʧʨʦʷʚʠ 

ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ ʚ ʩʘʨʤʘʪʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ. ʇʨʠ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʚʠʧʨʦʙʫʚʘʥʥʽ 

ʩʚʝʨʜʣʦʚʠʥʠ ˉ 201-ɿʘʣʫʞ ʪʘʢʦʞ ʚʽʜʤʽʯʝʥʦ ʛʘʟʦʧʨʦʷʚʣʝʥʥʷ. 

ɻʘʟʦʥʦʩʥʽʩʪʴ ʚ ʤʝʞʘʭ ʨʦʜʦʚʠʱʘ ʚʩʪʘʥʦʚʣʝʥʘ ʩʚʝʨʜʣʦʚʠʥʦʶ                     

 ̄ 2-ʗʙʣʫʥʽʚʩʴʢʘ, ʚ ʷʢʽʡ ʟ ʚʽʜʢʣʘʜʽʚ ʜʦʨʦʙʨʘʪʽʚʩʴʢʦʾ ʩʚʽʪʠ ʩʘʨʤʘʪʩʴʢʦʛʦ 

ʷʨʫʩʫ ʦʪʨʠʤʘʥʦ ʧʨʠʧʣʠʚʠ ʛʘʟʫ 115,8 ʪʠʩ.ʤ3/ʜʦʙʫ ʥʘ ʜʽʘʬʨʘʛʤʽ ʜʽʘʤʝʪʨʦʤ        

20,74 ʤʤ (ʽʥʪʝʨʚʘʣ ʛʣʠʙʠʥ 310-390 ʤ, 422-456 ʤ) ʪʘ 15,3 ʪʠʩ.ʤ3/ʜʦʙʫ ʥʘ 

ʜʽʘʬʨʘʛʤʽ ʜʽʘʤʝʪʨʦʤ 7,05 ʤʤ (ʽʥʪʝʨʚʘʣ ʛʣʠʙʠʥ 238-292 ʤ). ʇʨʠʧʣʠʚʠ ʛʘʟʫ 

ʥʝʧʨʦʤʠʩʣʦʚʦʛʦ ʥʘ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʷ ʟʥʘʯʝʥʥʷ (4,18 ʪʠʩ. ʤ3/ʜʦʙʫ) ʦʪʨʠʤʘʥʦ 

ʪʘʢʦʞ ʟ ʪʦʚʱʽ ʙʘʩʭʝʚʩʴʢʦʾ ʩʚʽʪʠ ʙʘʜʝʥʩʴʢʦʛʦ ʷʨʫʩʫ ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ     

970-1020 ʤ. 

ʅʠʞʥʴʦʩʘʨʤʘʪʩʴʢʠʡ ʧʦʢʣʘʜ ʛʘʟʫ - ʧʣʘʩʪʦʚʠʡ ʪʝʢʪʦʥʽʯʥʦ ʝʢʨʘʥʦʚʘʥʠʡ, 

ʤʽʩʪʠʪʴʩʷ ʥʘ ʤʦʥʦʢʣʽʥʘʣʴʥʦʤʫ ʩʭʠʣʽ ʟʽ ʟʜʠʤʘʥʥʷʤ ʫ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʤʫ 

ʥʘʧʨʷʤʢʫ (ʨʠʩ. 2.7., 2.8.). 

ʈʦʜʦʚʠʱʝ ʧʝʨʝʙʫʚʘʻ ʚ ʢʦʥʩʝʨʚʘʮʽʾ. 
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ʈʠʩ.2.7 ʉʪʨʫʢʪʫʨʥʘ ʢʘʨʪʘ ʧʦ ʚʽʜʙʠʚʘʶʯʦʤʫ ʛʦʨʠʟʦʥʪʫ ʚ ʜʦʨʦʙʨʘʪʽʚʩʴʢʽʡ 

ʩʚʽʪʽ ʉʪʘʥʽʚʩʴʢʦʛʦ ʛʘʟʦʚʦʛʦ ʨʦʜʦʚʠʱʘ ʟʘ ʆ.ʊ. ʐʫʬʣʘʪʦʤ, 1992 ʨ. [9]. 
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ʈʠʩ.2.8. ɻʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʧʦ ʣʽʥʽʾ ɯ-ɯ ʉʪʘʥʽʚʩʴʢʦʛʦ ʛʘʟʦʚʦʛʦ ʨʦʜʦʚʠʱʘ 

ʟʘ .ɻ.ɺ. ʉʚʠʨʠʜʝʥʢʦʤ, 1994 ʨ. [9]. 

 

1 - ʽʟʦʛʽʧʩʠ ʩʝʡʩʤʦʚʽʜʙʠʚʘʶʯʦʛʦ ʛʦʨʠʟʦʥʪʫ; 2 - ʛʘʟʦʚʠʡ ʧʦʢʣʘʜ; 3 - ʥʠʞʥʽʡ 

ʩʘʨʤʘʪ; 4 - ʪʝʨʝʩʚʠʥʩʴʢʘ ʩʚʽʪʘ; 5 - ʩʦʣʦʪʚʠʥʩʴʢʘ ʩʚʽʪʘ; 6 - ʪʝʨʝʙʣʷʥʩʴʢʘ 

ʩʚʽʪʘ; 7 - ʥʦʚʦʩʝʣʠʮʴʢʘ ʩʚʽʪʘ; 8 - ʙʘʜʝʥʩʴʢʠʡ ʷʨʫʩ; 9 - ʤʝʟʦʟʦʡ; 10 - ʥʝʟʛʽʜʥʝ 

ʟʘʣʷʛʘʥʥʷ ʚʽʜʢʣʘʜʽʚ; 11 - ʤʝʞʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʛʦʨʠʟʦʥʪʽʚ;                          

12 - ʩʚʝʨʜʣʦʚʠʥʘ ʥʘ ʨʦʟʨʽʟʽ; 13 - ʩʚʝʨʜʣʦʚʠʥʘ ʥʘ ʢʘʨʪʽ; 14 - ʪʝʢʪʦʥʽʯʥʽ 

ʧʦʨʫʰʝʥʥʷ. 

 

ʄʘʨʪʽʚʩʴʢʝ ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ 

ʄʘʨʪʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʽ ʥʘ ʚʽʜʩʪʘʥʽ   

30 ʢʤ ʚʽʜ ʤ. ʄʫʢʘʯʝʚʦ [95]. ɺʦʥʦ ʧʨʠʫʨʦʯʝʥʝ ʜʦ ʘʥʪʠʢʣʽʥʘʣʴʥʦʾ ʩʢʣʘʜʢʠ 

ʨʦʟʤʽʨʦʤ 3Ĭ4 ʢʤ, ʦʙʤʝʞʝʥʦʾ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʪʘ ʣʦʢʘʣʴʥʠʤʠ ʪʝʢʪʦʥʽʯʥʠʤʠ 

ʨʦʟʣʦʤʘʤʠ. ɸʤʧʣʽʪʫʜʘ ʄʘʨʪʽʚʩʴʢʦʾ ʩʪʨʫʢʪʫʨʠ ʩʪʘʥʦʚʠʪʴ 250 ʤ. 

ʄʘʨʪʽʚʩʴʢʝ ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ ʚʽʜʢʨʠʪʦ ʚ 1998 ʨ. ʩʚʝʨʜʣʦʚʠʥʦʶ                 

ˉ 2-ʄʘʨʪʽʚʩʴʢʘ (ʨʠʩ. 2.9.), ʢʦʣʠ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʚʽʜʢʣʘʜʽʚ 
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ʜʦʨʦʙʨʘʪʽʚʩʴʢʦʾ ʩʚʽʪʠ ʩʘʨʤʘʪʩʴʢʦʛʦ ʷʨʫʩʫ ʤʽʦʮʝʥʫ ʦʪʨʠʤʘʥʦ ʧʨʠʧʣʠʚ 

ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ (CO2) ʜʝʙʽʪʦʤ 29 ʪʠʩ.ʤ3/ʜʦʙʫ [9]. 

ʅʘʩʪʫʧʥʦʶ ʩʚʝʨʜʣʦʚʠʥʦʶ ˉ 3-ʄʘʨʪʽʚʩʴʢʘ ʫ ʪʦʚʱʽ ʚʽʜʢʣʘʜʽʚ 

ʜʦʨʦʙʨʘʪʽʚʩʴʢʦʾ ʩʚʽʪʠ ʚʽʜʢʨʠʪʦ ʥʦʚʠʡ ʛʘʟʦʚʠʡ ʧʦʢʣʘʜ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʄʘʨʪʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʻ ʪʝ, ʱʦ ʚʽʜ 95 ʜʦ 99 % ʦʙôʻʤʥʦʾ 

ʯʘʩʪʢʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʩʪʘʥʦʚʠʪʴ CO2.  

ʈʦʜʦʚʠʱʝ ʫ ʢʦʥʩʝʨʚʘʮʽʾ. 

 

ʈʠʩ. 2.9. ʄʘʨʪʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ. ʉʪʨʫʢʪʫʨʥʘ ʢʘʨʪʘ 

ʧʦʢʨʽʚʣʽ ʧʝʨʰʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʜʦʨʦʙʨʘʪʽʚʩʴʢʦʾ ʩʚʽʪʠ (ʟʘ 

ʜʘʥʠʤʠ ʉʪʨʠʡʩʴʢʦʛʦ ɺɹʈ) [9].  

1 - ʽʟʦʛʽʧʩʠ ʧʦʢʨʽʚʣʽ ʧʝʨʰʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʫ; 2 - ʪʝʢʪʦʥʽʯʥʽ 

ʨʦʟʣʦʤʠ; 3 - ʛʘʟʦ-ʚʦʜʷʥʠʡ ʢʦʥʪʘʢʪ;  4 - ʧʣʦʱʘ ʛʘʟʦʥʦʩʥʦʩʪʽ; 5 - ʣʽʥʽʷ 

ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʽʟʫ; 6 - ʣʽʥʽʷ ʟʘʤʽʱʝʥʥʷ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ; 7 - ʣʽʢʚʽʜʦʚʘʥʽ 

ʩʚʝʨʜʣʦʚʠʥʠ. 
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ʂʦʨʦʣʽʚʩʴʢʝ ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ 

ʂʦʨʦʣʽʚʩʴʢʝ ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʝ ʥʘ ʚʽʜʩʪʘʥʽ 2ʢʤ ʚ ʧʽʚʜʝʥʥʦ-

ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʽ ʚʽʜ ʤ. ɺʠʥʦʛʨʘʜʽʚ. 

ʂʦʨʦʣʽʚʩʴʢʫ ʩʪʨʫʢʪʫʨʫ ʚʠʷʚʣʝʥʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʝʡʩʤʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ 

ʨʦʙʽʪ ʤʝʪʦʜʘʤʠ ʄɺʍ ʪʘ ʉɻʊ (1969-1970, 1984 ʨʨ.), ʘ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʝʥʦ ʾʾ 

ʥʘʷʚʥʽʩʪʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʨʫʢʪʫʨʥʦ-ʧʦʰʫʢʦʚʦʛʦ ʙʫʨʽʥʥʷ (1971-1973 ʨʨ.). 

ʈʦʜʦʚʠʱʝ ʚʽʜʢʨʠʪʝ ʚ 1988 ʨʦʮ ̔[36]. ʉʚʝʨʜʣʦʚʠʥʦʶ ˉ 2-ʂʦʨʦʣʽʚʩʴʢʘ ʟ 

ʪʦʚʱʽ ʽʟʽʚʩʴʢʦʾ ʩʚʽʪʠ ʧʘʥʦʥʩʴʢʦʛʦ ʷʨʫʩʫ (ʽʥʪʝʨʚʘʣ ʛʣʠʙʠʥ 740-710 ʤ) 

ʦʪʨʠʤʘʥʦ ʧʨʠʧʣʠʚ ʛʘʟʫ ʜʝʙʽʪʦʤ 125 ʪʠʩ.ʤ3/ʜʦʙʫ. ʇʨʠʧʣʠʚʠ ʛʘʟʫ ʜʝʙʽʪʘʤʠ 

1,29 ʪʘ 1,2 ʪʠʩ. ʤ3/ʜʦʙʫ ʦʪʨʠʤʘʥʦ ʪʘʢʦʞ ʟ ʚʽʜʢʣʘʜʽʚ ʥʠʞʥʴʦʩʘʨʤʘʪʩʴʢʦʛʦ 

ʧʽʜôʷʨʫʩʫ. 

ʂʦʨʦʣʽʚʩʴʢʘ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʨʘʭʽʘʥʪʠʢʣʽʥʘʣʣʶ ʩʫʙʰʠʨʦʪʥʦʛʦ 

ʧʨʦʩʪʷʛʘʥʥʷ ʨʦʟʤʽʨʘʤʠ 7Ĭ3 ʢʤ, ʪʘ ʘʤʧʣʽʪʫʜʦʶ ʧʨʠʙʣʠʟʥʦ 100 ʤ, ʱʦ 

ʨʦʟʙʠʪʘ ʪʝʢʪʦʥʽʯʥʠʤʠ ʨʦʟʣʦʤʘʤʠ ʥʘ ʦʢʨʝʤʽ ʪʝʢʪʦʥʽʯʥʽ ʙʣʦʢʠ [53]. 

ʅʘʷʚʥʽʩʪʴ ʛʘʟʦʚʦʛʦ ʧʦʢʣʘʜʫ ʚʩʪʘʥʦʚʣʝʥʦ ʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ ʙʣʦʮʽ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʧʦʰʫʢʦʚʠʭ ʨʦʙʽʪ ʚ ʤʝʞʘʭ ʨʦʜʦʚʠʱʘ ʧʦʚôʷʟʘʥʽ ʟ 

ʟʘʭʽʜʥʠʤ ʙʣʦʢʦʤ (ʨʠʩ. 2.10., 2.11.). 

ɻʝʦʣʦʛʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʂʦʨʦʣʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʧʨʝʜʩʪʘʚʣʝʥʝ 

ʚʽʜʢʣʘʜʘʤʠ (ʟʥʠʟʫ ʚʚʝʨʭ): ʤʝʟʦʟʦʶ, ʤʽʦʮʝʥʫ, ʧʣʝʡʩʪʦʮʝʥʫ. 

ʇʦ ʘʥʘʣʦʛʽʾ ʟ ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʠʤ ʨʦʜʦʚʠʱʝʤ ʽ ʨʦʜʦʚʠʱʘʤʠ, ʱʦ 

ʚʽʜʢʨʠʪʽ ʚ ʉʦʣʦʪʚʠʥʩʴʢʽʡ ʟʘʧʘʜʠʥʠ ʟʘ ʤʝʞʘʤʠ ʋʢʨʘʾʥʠ, ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, 

ʱʦ ʥʘ ʂʦʨʦʣʽʚʩʴʢʽʡ ʩʪʨʫʢʪʫʨʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʷʚʣʝʥʽ ʩʢʫʧʯʝʥʥʷ ʛʘʟʫ ʚ 

ʫʪʚʦʨʝʥʥʷʭ ʩʘʨʤʘʪʫ ʽ ʥʠʞʥʴʦʛʦ ʪʦʨʪʦʥʫ, ʪʦʙʪʦ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ 

ʨʦʜʦʚʠʱʝ ʻ ʙʘʛʘʪʦʧʣʘʩʪʦʚʠʤ ʟ ʚʝʣʠʢʠʤ ʧʦʚʝʨʭʦʤ ʛʘʟʦʥʦʩʥʦʩʪʽ [9].  
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ʈʠʩ.2.10. ʉʪʨʫʢʪʫʨʥʘ ʢʘʨʪʘ ʧʦ ʚʽʜʙʠʚʘʶʯʦʤʫ ʛʦʨʠʟʦʥʪʫ ʫ ʧʦʢʨʽʚʣʽ ʽʟʽʚʩʴʢʦʾ 

ʩʚʽʪʠ ʧʘʥʦʥʫ ʂʦʨʦʣʽʚʩʴʢʦʛʦ ʛʘʟʦʚʦʛʦ ʨʦʜʦʚʠʱʘ ʟʘ ɺ.ɹ. ɹʫʨʜʽʥʠʤ ʪʘ        

ʈ.ʄ. ʃʠʩʠʢʝʚʠʯʝʤ, 1993 ʨ. [9]. 
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ʈʠʩ.2.11. ɻʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʧʦ ʣʽʥʽʾ ɯ-ɯ ʂʦʨʦʣʽʚʩʴʢʦʛʦ ʛʘʟʦʚʦʛʦ ʨʦʜʦʚʠʱʘ ʟʘ 

ɺ.ɻ. ʉʚʠʨʠʜʝʥʢʦʤ, 1994 ʨ. [9]. 

 

1 - ʽʟʦʛʽʧʩʠ ʩʝʡʩʤʦʚʽʜʙʠʚʘʶʯʦʛʦ ʛʦʨʠʟʦʥʪʫ; 2 - ʛʘʟʦʚʠʡ ʧʦʢʣʘʜ;                       

3 - ʣʝʚʘʥʪʠʥʩʴʢʠʡ ʷʨʫʩ; 4 - ʧʘʥʦʥʩʴʢʠʡ ʷʨʫʩ; 5 - ʽʟʽʚʩʴʢʘ ʩʚʽʪʘ;                       

6 - ʥʠʞʥʴʦʩʘʨʤʘʪʩʴʢʠʡ ʧʽʜôʷʨʫʩ; 7 - ʚʝʨʭʥʴʦʙʘʜʝʥʩʴʢʠʡ ʧʽʜôʷʨʫʩ;                       

8 - ʙʘʜʝʥʩʴʢʠʡ ʷʨʫʩ; 9 - ʤʝʟʦʟʦʡ; 10 - ʥʝʟʛʽʜʥʝ ʟʘʣʷʛʘʥʥʷ ʚʽʜʢʣʘʜʽʚ;             

11 - ʤʝʞʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʛʦʨʠʟʦʥʪʽʚ; 12 - ʩʚʝʨʜʣʦʚʠʥʘ ʥʘ ʨʦʟʨʽʟʽ;             

13 - ʩʚʝʨʜʣʦʚʠʥʘ ʥʘ ʢʘʨʪʽ; 14 - ʪʝʢʪʦʥʽʯʥʝ ʧʦʨʫʰʝʥʥʷ; 15 - ʣʽʥʽʷ 

ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʽʟʫ. 

 

2.3 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ 

ʉʫʜʞʝʥʥʷ ʧʨʦ ʢʦʤʧʦʥʝʥʪʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʘʚʪʦʨʦʤ, ˇʨʫʥʪʫʪʁʴʩʷ ʥʘ 

ʘʥʘʣʽʟʘʭ ʩʦʨʦʢʘ ʚʦʩʴʤʠ ʧʨʦʙ, ʚʽʜʽʙʨʘʥʠʭ ʟ ʜʚʘʜʮʷʪʠ ʰʝʩʪʠ ʩʚʝʨʜʣʦʚʠʥ ʧʨʠ 

ʚʠʧʨʦʙʫʚʘʥʥʽ ʨʽʟʥʦʚʽʢʦʚʠʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʥʝʦʛʝʥʦʚʦʛʦ 

ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʚʽʢʫ. ʇʨʠʨʦʜʥʽ ʛʘʟʠ, ʱʦ ʚʠʷʚʣʝʥʽ ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ 
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ʧʨʦʛʠʥʫ, ʟʘ ʩʚʦʾʤ ʢʦʤʧʦʥʝʥʪʥʠʤ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʨʽʟʢʦ ʢʦʥʪʨʘʩʪʫʶʪʴ ʟ 

ʛʘʟʘʤʠ ʨʦʜʦʚʠʱ, ʚʽʜʢʨʠʪʠʭ ʚ ʽʥʰʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʟʦʥʘʭ ʂʘʨʧʘʪʩʴʢʦʾ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʾ ʧʨʦʚʽʥʮʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʗʢʱʦ ʛʘʟʦʚʽ ʨʦʜʦʚʠʱʘ 

ɿʦʚʥʽʰʥʴʦʾ ʟʦʥʠ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʘ ʪʘʢʦʞ ʂʨʦʩʥʝʥʩʴʢʦʾ ʟʦʥʠ 

ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʩʢʣʘʜʘʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟ ʤʝʪʘʥʫ, ʯʘʩʪʢʘ ʷʢʦʛʦ ʚ 

ʩʢʣʘʜʽ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 96-99 % ʟ ʥʝʟʥʘʯʥʠʤʠ 

ʜʦʤʽʰʢʘʤʠ ʛʦʤʦʣʦʛʽʚ, ʪʘ ʧʦʜʝʢʫʜʠ ʟ ʥʝʟʥʘʯʥʠʤ ʚʤʽʩʪʦʤ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ 

ʪʘ ʘʟʦʪʫ, ʪʦ ʧʨʠʨʦʜʥʽ ʛʘʟʠ, ʱʦ ʟʘʬʽʢʩʦʚʘʥʽ ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʝʪʘʥʫ, ʘʟʦʪʫ ʪʘ 

ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ. ʏʘʩʪʦ ʚ ʩʢʣʘʜʽ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ 

ʧʨʠʩʫʪʥʽ ʽʥʝʨʪʥʽ ʛʘʟʠ (ʟʦʢʨʝʤʘ ʛʝʣʽʡ ʪʘ ʘʨʛʦʥ), ʱʦ ʤʦʞʝ ʧʨʷʤʦ ʚʢʘʟʫʚʘʪʠ ʥʘ 

ʾʭ ʛʣʠʙʠʥʥʝ ʧʦʭʦʜʞʝʥʥʷ. ʆʢʨʽʤ ʪʦʛʦ, ʧʦʜʝʢʫʜʠ ʟʘʬʽʢʩʦʚʘʥʦ ʥʘʷʚʥʽʩʪʴ 

ʚʦʜʥʶ, ʘ ʚ ʤʝʞʘʭ ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʚ ʦʜʥʽʡ ʽʟ ʧʨʦʙ ʛʘʟʫ 

ʚʠʷʚʣʝʥʦ ʩʽʨʢʦʚʦʜʝʥʴ.  

ɺ ʤʝʞʘʭ ʄʫʢʘʯʽʚʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʥʘʡʤʝʥʰʘ ʯʘʩʪʢʘ ʤʝʪʘʥʫ ʪʘ ʛʦʤʦʣʦʛʽʚ 

ʟʘʬʽʢʩʦʚʘʥʘ ʚ ʧʨʦʙʘʭ, ʚʽʜʽʙʨʘʥʠʭ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʦʙôʻʢʪʽʚ ʫ ʤʝʞʘʭ ʄʘʨʪʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, ʷʢʝ ʨʦʟʪʘʰʦʚʘʥʝ ʚ ʮʝʥʪʨʘʣʴʥʽʡ 

ʯʘʩʪʠʥʽ ʄʫʢʘʯʽʚʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʪʘ ʧʨʠʫʨʦʯʝʥʝ ʜʦ ʘʥʪʠʢʣʽʥʘʣʴʥʦʾ 

ʩʪʨʫʢʪʫʨʠ, ʩʬʦʨʤʦʚʘʥʦʾ çʚʪʦʨʛʥʝʥʥʷʤè ʽʥʪʨʫʟʠʚʥʦʛʦ ʪʽʣʘ ʚ ʦʩʘʜʦʚʽ 

ʢʦʤʧʣʝʢʩʠ. ɿ ʥʘʜʽʥʪʨʫʟʠʚʥʦʾ ʪʦʚʱʽ ʜʦʨʦʙʨʘʪʽʚʩʴʢʦʾ ʩʚʽʪʠ ʚ ʩʚʝʨʜʣʦʚʠʥʽ     

ˉ 2-ʄʘʨʪʽʚʩʴʢʘ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʜʚʦʭ ʦʙô̒ ʢʪʽʚ ʦʪʨʠʤʘʥʦ ʧʨʠʧʣʠʚʠ 

ʧʨʠʨʦʜʥʠʭ ʛʘʟ̔ʚ ʟ ʯʘʩʪʢʦʶ ʉʆ2 99,75 % ʪʘ 95,47 %. ʏʘʩʪʢʘ ʤʝʪʘʥʫ ʫ 

ʚʽʜʽʙʨʘʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ ʧʨʦʙʘʭ ʩʪʘʥʦʚʠʣʘ 0,039 % ʪʘ 3,64 %, ʘ ʘʟʦʪʫ 0,21 % 

ʪʘ 0,85 % ʚʽʜʧʦʚʽʜʥʦ. ʇʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʪʦʚʱʽ ʢʨʝʡʜʦʚʦʛʦ ʚʽʢʫ ʫ                     

ʩʚ. ˉ 1-ʉʚʘʣʷʚʘ ʦʪʨʠʤʘʥʦ ʧʨʠʧʣʠʚ ʛʘʟʫ ʟ ʯʘʩʪʢʦʶ ʤʝʪʘʥʫ 8,03 %, ʘʟʦʪʫ 

87,62 % ʪʘ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ 3,41 %. ɼʦʩʠʪʴ ʧʨʠʤʽʪʥʠʤ ʻ ʪʝ, ʱʦ ʧʨʠ 

ʚʠʧʨʦʙʫʚʘʥʥʽ ʪʨʴʦʭ ʥʠʞʯʝʟʘʣʷʛʘʶʯʠʭ ʦʙôʻʢʪʽʚ ʚ ʜʘʥʽʡ ʩʚʝʨʜʣʦʚʠʥʽ ʫ 

ʤʝʞʘʭ ʜʨʫʛʦʛʦ ʷʨʫʩʫ ʩʢʣʘʜʦʢ (K2) ʪʘ (P1-P2) ʦʪʨʠʤʘʥʦ ʧʨʠʧʣʠʚʠ ʛʘʟʫ ʟ 

ʯʘʩʪʢʦʶ CH4 ʚʽʜ 66,7 % ʜʦ 74,4 %, CO2 ʚʽʜ 0,2 % ʜʦ 0,64 % ʪʘ N2 ʚʽʜ      

24,61 % ʜʦ 32,26 %. ʋ ʧʨʦʙʘʭ ʟʽ ʚʩʽʭ ʛʘʟʦʥʘʩʠʯʝʥʠʭ ʦʙôʻʢʪʽʚ ʩʚʝʨʜʣʦʚʠʥʠ            



 

 

 87 

 ̄1-ʉʚʘʣʷʚʘ ʟʘʬʽʢʩʦʚʘʥʦ ʥʘʷʚʥʽʩʪʴ ʛʝʣʽ ʁ(ʚʽʜ 0,004 % ʜʦ 0,01 %) ʪʘ ʘʨʛʦʥʫ 

(ʚʽʜ 0,056 % ʜʦ 0,945 %). ʏʘʩʪʢʘ ʤʝʪʘʥʫ ʚ ʧʨʦʙʽ ʛʘʟʫ, ʚʽʜʽʙʨʘʥʦʾ ʟ 

ʢʘʨʪʫʚʘʣʴʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ˉ 44 ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʪʦʚʱʽ ʣʫʢʽʚʩʴʢʦʾ ʩʚʽʪʠ ʚ 

ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 80-85 ʤ ʩʪʘʥʦʚʠʪʴ 24,5 %. ɯʥʰʽ ʢʦʤʧʦʥʝʥʪʠ, ʟ ʷʢʠʭ 

ʩʢʣʘʜʘʻʪʴʩʷ ʧʨʦʙʘ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʘʟʦʪʦʤ ʟ ʯʘʩʪʢʦʶ 61,8 % ʪʘ ʚʫʛʣʝʢʠʩʣʠʤ 

ʛʘʟʦʤ, ʚʤʽʩʪ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ 12,7 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʙʠ ʛʘʟʫ. 

ɼʝʱʦ ʢʘʣʦʨʽʡʥʽʰʠʤ ʻ ʧʨʠʨʦʜʥʠʡ ʛʘʟ, ʚʽʜʽʙʨʘʥʠʡ ʟ ʽʥʪʝʨʚʘʣʫ ʛʣʠʙʠʥ       

410-403 ʤ (N1lv) ʚ ʩʚʝʨʜʣʦʚʠʥʽ ˉ 10-ʋʞʛʦʨʦʜ, ʫ ʷʢʦʤʫ ʯʘʩʪʢʘ ʤʝʪʘʥʫ 

ʩʪʘʥʦʚʠʪʴ ʤʘʡʞʝ 52 %, ʛʦʤʦʣʦʛʽʚ ʙʽʣʴʰʝ 1%, ʘʟʦʪʫ 44,3 %, ʘ CO2 2,06 %. 

ʇʨʦʙʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, ʚʽʜʽʙʨʘʥ ̔ ʧʨʠ 

ʚʠʧʨʦʙʫʚʘʥʥʽ ʦʙôʻʢʪʽʚ ʫ ʥʝʨʦʟʯʣʝʥʦʚʘʥʽʡ ʪʦʚʱʽ ʙʘʩʭʝʚʩʴʢʦʾ ʪʘ 

ʪʝʨʝʩʚʠʥʩʴʢʦʾ, ʘ ʪʘʢʦʞ ʜʦʨʦʙʨʘʪʽʚʩʴʢʦʾ ʪʘ ʣʫʢʽʚʩʴʢʦʾ ʩʚʽʪ ʤʽʩʪʪ̫ʴ ʚʽʜ 41 % 

ʜʦ 72,5 % ʤʝʪʘʥʫ. ɺʤʽʩʪ ʘʟʦʪʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 22,99 % ʜʦ 52,54 %, ʘ 

ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚʽʜ 0,015 % ʜʦ 3,822 %. ɺ ʧʨʦʙʽ ʛʘʟʫ ʟ ʽʥʪʝʨʚʘʣʽʚ ʛʣʠʙʠʥ 

1288-1274 ʤ ʪʘ 1207-1169 ʤ, ʱʦ ʙʫʣʠ ʚʠʧʨʦʙʫʚʘʥʽ ʷʢ ʦʜʠʥ ʦʙô̒ ʢʪ, 

ʟʘʬʽʢʩʦʚʘʥʦ ʯʘʩʪʢʫ ʩʽʨʢʦʚʦʜʥʶ 0,17 %, ʘ ʚ ʧʨʦʙʽ ʛʘʟʫ ʟ ʽʥʪʝʨʚʘʣʫ ʛʣʠʙʠʥ 

1200-1156 ʤ  ʚʠʷʚʣʝʥʦ ʩʣʽʜʠ ʛʝʣʽʶ. ʄʽʟʝʨʥʫ ʯʘʩʪʢʫ ʤʝʪʘʥʫ ʚʽʜʤʽʯʝʥʦ ʫ 

ʧʨʦʙʽ, ʚʽʜʽʙʨʘʥʽʡ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʦʙôʻʢʪʫ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ˉ 20-ʈʫʩʴʢʽ 

ʂʦʤʘʨʽʚʮʽ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ 2 ʢʤ ʥʘ ʧʽʚʥʽʯ ʚʽʜ ʈʫʩʴʢʦ-

ʂʦʤʘʨʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. ʇʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʦʙô̒ ʢʪʫ ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 

685-675 ʤ (ʣʫʢʽʚʩʴʢʘ ʩʚʽʪʘ) ʚʤʽʩʪ ʤʝʪʘʥʫ ʚ ʧʨʦʙʽ ʩʪʘʥʦʚʠʚ 1,3 %. ʈʝʰʪʫ 

ʯʘʩʪʠʥʫ ʩʢʣʘʜʘʻ ʘʟʦʪ (85,85 %) ʪʘ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ (10,53 %). ʉʣʽʜ 

ʚʽʜʤʽʪʠʪʠ, ʱʦ ʘʥʪʠʢʣʽʥʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ, ʜʦ ʷʢʦʾ ʧʨʠʫʨʦʯʝʥʝ ʈʫʩʴʢʦ-

ʂʦʤʘʨʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ, ʩʬʦʨʤʦʚʘʥʘ ʧʽʜ ʜʽʻʶ ʚʪʦʨʛʥʝʥʥʷ ʽʥʪʨʫʟʠʚʥʦʛʦ ʪʽʣʘ 

ʚ ʦʩʘʜʦʚʽ ʢʦʤʧʣʝʢʩʠ ʤʽʦʮʝʥʫ. ʂʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ ʛʘʟʫ ʚ ʤʝʞʘʭ 

ʂʦʨʦʣʽʚʩʴʢʦʛʦ ʛʘʟʦʚʦʛʦ ʨʦʜʦʚʠʱʘ ʚʠʟʥʘʯʝʥʦ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʧʨʦʙʠ ʛʘʟʫ 

ʚʽʜʽʙʨʘʥʦʾ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ˉ 2-ʂʦʨʦʣʽʚʩʴʢʘ. ʇʨʠʨʦʜʥʠʡ 

ʛʘʟ, ʱʦ ʟʘʬʽʢʩʦʚʘʥʠʡ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʪʦʚʱʽ ʜʦʨʦʙʨʘʪʽʚʩʴʢʦʾ ʩʚʽʪʠ ʚ 

ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 740-720 ʤ ʤʽʩʪʠʪʴ 54,8 % ʤʝʪʘʥʫ. ʉʫʤʘʨʥʘ ʯʘʩʪʢʘ 

ʛʦʤʦʣʦʛʽʚ ʤʝʪʘʥʫ ʥʝ ʧʝʨʝʚʠʱʫʻ 2,3 %, ʯʘʩʪʢʘ ʘʟʦʪʫ ʩʪʘʥʦʚʠʪʴ 31,64 %, ʘ 
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ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ 11,13 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙôʻʤʫ ʧʨʦʙʠ. ʇʨʠʤʽʪʥʠʤ ʻ 

ʥʘʚ̫ʥʽʩʪʴ ʚ ʩʢʣʘʜʽ ʛʘʟʫ ʛʝʣʽʶ, ʯʘʩʪʢʘ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ 0,018 %, ʘʜʞʝ 

ʥʘʷʚʥʽʩʪʴ ʽʥʝʨʪʥʠʭ ʛʘʟʽʚ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʤʽʛʨʘʮʽʶ ʛʘʟʫ ʟ ʚʝʣʠʢʠʭ 

ʛʣʠʙʠʥ. ʆʢʨʽʤ ʪʦʛʦ, ʚ ʦʜʥʽʡ ʽʟ ʧʨʦʙ ʛʘʟʫ ʂʦʨʦʣʽʚʩʴʢʦʛʦ ʛʘʟʦʚʦʛʦ ʨʦʜʦʚʠʱʘ 

ʟʘʬʽʢʩʦʚʘʥʦ ʥʘʷʚʥʽʩʪʴ ʚʦʜʥʶ ï 0,017 %. ɺ ʧʨʦʙʽ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, 

ʚʽʜʽʙʨʘʥʽʡ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ  ʪʦʚʱʽ ʣʫʢʽʚʩʴʢʦʾ ʩʚʽʪʠ ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 

630-610 ʤ ʫ ʩʚʝʨʜʣʦʚʠʥʽ ˉ 44-ʏʦʧ ʯʘʩʪʢʘ ʤʝʪʘʥʫ ʩʢʣʘʣʘ 70,5 %, ʛʦʤʦʣʦʛʽʚ 

3 %, ʘʟʦʪʫ 27,53 % ʘ CO2 1,551 %. ɼʦ ʫʤʦʚʥʦ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʠʭ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʛʘʟʠ ʚ ʧʨʦʙʘʭ, ʚʽʜʽʙʨʘʥʠʭ ʟʽ ʩʚʝʨʜʣʦʚʠʥ ˉˉ 2, 8, 8ʘ ʥʘ ʧʣʦʱʽ 

ɯʨʰʘʚʘ. ɺʤʽʩʪ ʤʝʪʘʥʫ ʚ ʧʨʦʙʘʭ ʛʘʟʫ, ʚʽʜʽʙʨʘʥʠʭ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʦʙôʻʢʪʽʚ 

ʫ ʪʦʚʱʽ ʜʦʨʦʙʨʘʪʽʚʩʴʢʦʾ ʩʚʽʪʠ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 84,89 % ʜʦ 90,57 %, ʘ ʯʘʩʪʢʘ 

ʛʦʤʦʣʦʛʽʚ ʤʝʪʘʥʫ ʜʦʩʷʛʘʻ ʜʦ 1,9 %. ɺʤʽʩʪ ʘʟʦʪʫ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ 7,89 % ʜʦ 

13,31 %. ɺʤʽʩʪ ʜʚʦʦʢʠʩʫ ʚʫʛʣʝʮʶ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 0,11 % ʜʦ 3,62 %. ɺ ʦʜʥʽʡ 

ʽʟ ʧʨʦʙ ʟʘʬʽʢʩʦʚʘʥʦ ʥʘʷʚʥʽʩʪʴ ʛʝʣʽʶ ï 0,007 %. ʅʘʡʢʘʣʦʨʽʡʥʽʰʠʤ ʚ ʤʝʞʘʭ 

ʄʫʢʘʯʽʚʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʻ ʧʨʠʨʦʜʥʠʡ ʛʘʟ ʉʪʘʥʽʚʩʴʢʦʛʦ ʛʘʟʦʚʦʛʦ ʨʦʜʦʚʠʱʘ. 

ʍʽʤʽʯʥʠʡ ʢʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʉʪʘʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʡ ʘʥʘʣʽʟʘʤʠ ʜʚʦʭ ʧʨʦʙ, ʚʽʜʽʙʨʘʥʠʭ ʟ ʪʦʚʱʽ 

ʜʦʨʦʙʨʘʪʽʚʩʴʢʦʾ ʩʚʽʪʠ ʚ ʩʚʝʨʜʣʦʚʠʥʘʭ ˉ 2-ʄʘʢʘʨôʻʚʩʴʢʘ ʪʘ                                

ˉ 2-ʗʙʣʫʥʽʚʩʴʢʘ. ɺʤʽʩʪ ʤʝʪʘʥʫ ʚ ʧʨʦʙʽ, ʚʽʜʽʙʨʘʥʽʡ ʟʽ ʩʚʝʨʜʣʦʚʠʥʠ              

ˉ 2-ʄʘʢʘʨôʻʚʩʴʢʘ 96,2 %, ʟʽ ʩʚʝʨʜʣʦʚʠʥʠ ˉ 2-ʗʙʣʫʥʽʚʩʴʢʘ 96,6 %, 

ʛʦʤʦʣʦʛʽʚ 0,85 % ʪʘ 0,56 %, ʘʟʦʪʫ 2,64 % ʪʘ 3,15 % ʚʽʜʧʦʚʽʜʥʦ. ɺ ʧʨʦʙʽ ʛʘʟʫ 

ʟ̔ ʩʚʝʨʜʣʦʚʠʥʠ ˉ 2-ʗʙʣʫʥʽʚʩʴʢʘ ʟʘʬʽʢʩʦʚʘʥʦ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ, ʯʘʩʪʢʘ ʷʢʦʛʦ 

ʩʪʘʥʦʚʠʪʴ 0,22 %, ʘ ʚ ʧʨʦʙʽ ʟʽ ʩʚʝʨʜʣʦʚʠʥʠ ˉ 2-ʄʘʢʘʨôʻʚʩʴʢʘ ʜʽʦʢʩʠʜʫ 

ʚʫʛʣʝʮʶ ʥʝ ʚʠʷʚʣʝʥʦ. ɺ ʦʙʦʭ ʧʨʦʙʘʭ ʥʝ ʚʠʷʚʣʝʥʦ ʽʥʝʨʪʥʠʭ ʛʘʟʽʚ, ʚʦʜʥʶ ʯʠ 

ʩʽʨʢʦʚʦʜʥʶ. ʊʦʞ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ ʜʘʥʦʛʦ ʨʦʜʦʚʠʱʘ 

ʥʘʰʪʦʚʭʫʻ ʥʘ ʜʫʤʢʫ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʚʧʣʠʚʫ ʧʨʦʮʝʩʽʚ ʛʣʠʙʠʥʥʦʾ ʜʝʛʘʟʘʮʽʾ 

ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʘʥʦʛʦ ʨʦʜʦʚʠʱʘ. 

ʉʫʜʞʝʥʥʷ ʧʨʦ ʢʦʤʧʦʥʝʥʪʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ 

ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʭʽʤʽʯʥʠʭ 
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ʘʥʘʣʽʟʽʚ 14 ʧʨʦʙ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʚʽʜʽʙʨʘʥʠʭ ʧʨʠ ʙʫʨʽʥʥʽ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʽ 

ʚʦʩʴʤʠ ʩʚʝʨʜʣʦʚʠʥ. 

ʅʘ ʧʣʦʱʽ ʊʝʨʝʙʣʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʛʘʟʦʚʠʭ ʧʨʦʙ, 

ʚʽʜʽʙʨʘʥʠʭ ʟ ʪʦʚʱʽ ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, ʘ ʩʘʤʝ 

ʚʽʜʢʣʘʜʽʚ ʢʨʝʡʜʠ. ɺʤʽʩʪ ʤʝʪʘʥʫ ʟʽ ʩʚʝʨʜʣʦʚʠʥʠ ˉ 1-ʊʝʨʝʙʣʷʥʩʴʢʘ 

ʩʪʘʥʦʚʠʪʴ 98,2 %, ʘʟʦʪʫ 0,85 %, ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ 0.82 %. ʆʢʨʽʤ ʪʦʛʦ, ʚ 

ʛʘʟʽ ʚʠʷʚʣʝʥʦ ʥʝʟʥʘʯʥʠʡ ʚʤʽʩʪ ʛʝʣʽʶ ʪʘ ʘʨʛʦʥʫ ï 0,0059 % ʪʘ 0,066 % 

ʚʽʜʧʦʚʽʜʥʦ. ɻʘʟ ʚʽʜʽʙʨʘʥʠʡ ʟ ʪʦʚʱʽ ʪʦʛʦ ʞ ʚʽʢʫ ʚ ʩʚʝʨʜʣʦʚʠʥʽ                        

ˉ 2-ʊʝʨʝʙʣʷʥʩʴʢʘ ʤʽʩʪʠʪʴ ʜʝʱʦ ʤʝʥʝh ʤʝʪʘʥʫ ï 82,84 %, ʛʦʤʦʣʦʛʽʚ       

3,51 %, ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ 0,51 %, ʧʨʦʪʝ ʚʤʽʩʪ ʘʟʦʪʫ ʟʥʘʯʥʦ ʙʽʣʴʰʠʡ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʚʝʨʜʣʦʚʠʥʦʶ ˉ 1-ʊʝʨʝʙʣʷʥʩʴʢʘ ï 12,77 %. ʊʘʢʦʞ ʚ ʧʨʦʙʽ 

ʟʘʬʽʢʩʦʚʘʥʦ ʥʘʷʚʥʽʩʪʴ ʚʦʜʥʶ, ʯʘʩʪʢʘ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ 0,37 %. 

ʇʨʠʨʦʜʥʠʡ ʛʘʟ ʉʦʣʦʪʚʠʥʩʴʢʦʛʦ ʛʘʟʦʚʦʛʦ ʨʦʜʦʚʠʱʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʡ 

ʘʥʘʣʽʟʘʤʠ ʧʨʦʙ ʭʽʤʽʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ, ʚʽʜʽʙʨʘʥʠʭ ʟʽ ʩʚʝʨʜʣʦʚʠʥ 

ˉˉ 1, 2 ʪʘ 15-ʉʦʣʦʪʚʠʥʩʴʢʽ. ʇʨʠʨʦʜʥʠʡ ʛʘʟ ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʧʦʢʣʘʜʫ, ʱʦ 

ʨʦʟʢʨʠʪʠʡ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ˉ 1 ʪʘ ˉ 15-ʉʦʣʦʪʚʠʥʩʴʢʽ ʻ ʤʝʪʘʥʦʚʠʤ, 

ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʠʤ, ʽʟ ʚʤʽʩʪʦʤ ʤʝʪʘʥʫ ʪʘ ʛʦʤʦʣʦʛʽʚ ʚʽʜ 98,16 % ʜʦ 99,45 %, 

ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚʽʜ 0,539 % ʜʦ 0,75 % ʽ ʘʟʦʪʫ ʚʽʜ 0,003 ʜʦ 1,09 %. 

ʇʨʠʤʽʪʥʠʤ ʻ ʪʝ, ʱʦ ʙʫʜʴ-ʷʢʠʭ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽʥʝʨʪʥʠʭ 

ʛʘʟʽʚ, ʚ ʧʨʦʙʘʭ ʥʝ ʚʠʷʚʣʝʥʦ. ɿʦʚʩʽʤ ʽʥʰʠʤ ʟʘ ʭʽʤʽʯʥʠʤ ʢʦʤʧʦʥʝʥʪʥʠʤ 

ʩʢʣʘʜʦʤ ʻ ʛʘʟ ʥʦʚʦʩʝʣʠʮʴʢʦʛʦ ʧʦʢʣʘʜʫ, ʨʦʟʢʨʠʪʠʡ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ˉ 1 ʪʘ 

ˉ 2-ʉʦʣʦʪʚʠʥʩʴʢʽ. ɺʤʽʩʪ ʤʝʪʘʥʫ ʪʘ ʛʦʤʦʣʦʛʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 58,78 % ʜʦ 

63,9 %, ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚʽʜ 18,14 % ʜʦ 24,68 %, ʘ ʘʟʦʪʫ ʚʽʜ 14,5 % ʜʦ   

23,06 %. ʊʘʢʦʞ ʚ ʩʢʣʘʜʽ ʜʚʦʭ ʟ ʪʨʴʦʭ ʧʨʦʙ ʚʠʷʚʣʝʥʦ ʛʝʣʽʡ. ʇʨʠʨʦʜʥʠʡ ʛʘʟ 

ɼʽʙʨʦʚʩʴʢʦʛʦ ʛʘʟʦʚʦʛʦ ʨʦʜʦʚʠʱʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʡ ʧʨʦʙʘʤʠ, ʚʽʜʽʙʨʘʥʠʤʠ 

ʟʽ ʩʚʝʨʜʣʦʚʠʥ ˉ 22 ʪʘ ˉ 23-ʉʦʣʦʪʚʠʥʩʴʢʽ. ʗʢ ʫ ʚʠʧʘʜʢʫ ʽʟ ʉʦʣʦʪʚʠʥʩʴʢʠʤ 

ʨʦʜʦʚʠʱʝʤ, ʛʘʟ ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʧʦʢʣʘʜʫ ɼʽʙʨʦʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʪʝʞ ʻ 

ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʠʤ, ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʤʝʪʘʥʫ ʪʘ ʛʦʤʦʣʦʛʽʚ. ɺʤʽʩʪ ʤʝʪʘʥʫ ʽ 

ʛʦʤʦʣʦʛʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 97,8 - 99,58 %, ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʘʟʦʪʫ 

ʩʪʘʥʦʚʠʪʴ 1,5 %, ʘ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ 2,2 %. ʇʦʢʣʘʜ ʥʠʞʥʴʦʪʝʨʝʙʣʷʥʩʴʢʦʾ 
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ʧʽʜʩʚʽʪʠ, ʱʦ ʧʝʨʝʢʨʠʪʠʡ ʛʘʣʽʪʦʚʦʶ ʪʦʚʱʝʶ ʚʝʨʭʥʴʦʪʝʨʝʙʣʷʥʩʴʢʦʾ ʧʽʜʩʚʽʪʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʤʝʪʘʥʦʤ ʪʘ ʛʦʤʦʣʦʛʘʤʠ, ʚʤʽʩʪ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ 86,06 %, 

ʘʟʦʪʦʤ 13,1 %, ʚʫʛʣʝʢʠʩʣʠʤ ʛʘʟʦʤ 0,7 %. 

ɿʽ ʩʚʝʨʜʣʦʚʠʥʠ ˉ 1-ɻʨʫʰʽʚʩʴʢʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʟ ʪʨʴʦʭ ʦʙôʻʢʪʽʚ ʫ ʪʦʚʱʽ ʩʦʣʦʪʚʠʥʩʴʢʦʾ ʩʚʽʪʠ. ɺ ʧʨʦʙʘʭ 

ʛʘʟʫ ʟ ʽʥʪʝʨʚʘʣʽʚ ʛʣʠʙʠʥ 1816-1815 ʤ ʪʘ 1810-1800 ʤ ʚʤʽʩʪ ʤʝʪʘʥʫ ʽ 

ʛʦʤʦʣʦʛʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 86,38 ʜʦ 99,144 %, ʘʟʦʪʫ ʚʽʜ 0,642 % ʜʦ 10,9 %, 

ʯʘʩʪʢʘ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚʽʜ 0,212 ʜʦ ʤʘʡʞʝ 2,7 %. ʇʨʦʪʝ ʚ ʧʨʦʙʽ ʛʘʟʫ ʟ 

ʛʣʠʙʠʥʠ 1315 ʤ ʟʘʬʽʢʩʦʚʘʥʦ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʘʟʦʪʫ, ʯʘʩʪʢʘ ʷʢʦʛʦ ʜʦʩʷʛʘʻ 

36,25 % ʧʨʠ ʯʘʩʪʮʽ ʤʝʪʘʥʫ ʪʘ ʛʦʤʦʣʦʛʽʚ 58,94 %, ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ        

ʧʦʥʘʜ 4,8 %. 

ɺ ʪʘʙʣʠʮʽ 2.2. ʫʟʘʛʘʣʴʥʝʥʦ ʪʘ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʚʽʜʦʤʦʩʪʽ ʧʨʦ 

ʢʦʤʧʦʥʝʥʪʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʨʦʙ ʚʽʣʴʥʦʛʦ ʛʘʟʫ, ʷʢʽ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʧʽʜ 

ʯʘʩ ʙʫʨʽʥʥʷ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. 
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         ʊʘʙʣʠʮʷ 2.2.  

ʂʦʤʧʦʥʝʥʪʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ (ʬʘʟʦʚʠʡ ʩʪʘʥ ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʙ ï ʚʽʣʴʥʠʡ ʛʘʟ). ʉʢʣʘʚ ʃʦʢʪʻʚ ɸ.ɸ. ʟʘ ʜʘʥʠʤʠ ʋʢʨɼɻʈɯ. 

 ʅʦʤʝʨ ʪʘ ʥʘʟʚʘ 

ʩʚʝʨʜʣʦʚʠʥʠ 

ɼʦʩʣʽʜʞʫ- 

ʚʘʥʠʡ 

ʽʥʪʝʨʚʘʣ, ʤ 

ɯʥʜʝʢʩ  

ʛʦʨʠʟʦʥʪʫ 

ʂʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ ʛʘʟʫ, % 

CH4 C2H6 C3H8 C4H10 C5H12 H2 CO2 N2 He Ar H2S 

N i n i 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

ʄʫʢʘʯʽʚʩʴʢʘ ʟʘʧʘʜʠʥʘ 

2-ɯʨʰʘʚʘ 582-475 N1dr 87,01 0,6 0,55 0,032 0,005 - - - 3,62 8,70 - - - 

8-ɯʨʰʘʚʘ 478-470 N1dr 84,89 0,33 0,22 0,088 0,092 0,05 0,06 - 0,96 13,31 0,007 - - 

8ʘ-ɯʨʰʘʚʘ 511-503 N1dr 90,57 1,08 - - - - - - 0,11 7,89 - - - 

44-ʢʘʨʪʫʚʘʣʴʥʘ 80-85 N1lk 24,5 0,33 0,27 0,22 - - - - 12,7 61,8 - - - 

2-ʂʦʨʦʣʽʚʩʴʢʘ 740-720 N1dr 54,802 1,842 0,421 0,041 0,070 0,009 0,016 0,004 11,13 31,64 0,018 - - 

2-ʄʘʢʘʨʽʚʩʴʢʘ 358-357 N1dr 96,2 0,54 0,31 - - - - - - 2,64 - - - 

2-ʄʘʨʪʽʚʩʴʢʘ 1140-1120 N1dr 0,039 0,0001 - - - - - - 99,75 0,21 - - - 

871-863 N1dr 3,64 0,0203 0,011 0,003 0,004 - - - 95,47 0,85 - - - 

2-ʈʫʩʴʢʽ ʂʦʤʘʨʽʚʮʽ 1288-1274 N1dr 62,240 1,855 0,225 0,027 0,031 0,031 0,027 - 2,349 33,09 - - 0,17 

1207-1169 N1dr 40,995 1,527 0,687 0,098 0,107 0,025 0,028 - 3,822 52,54 - - 0,17 

1200-1156 N1dr 55,904 2,369 1,003 0,188 0,167 0,035 0,012 - 3,714 36,61 ʩʣʽʜʠ - - 

1146-1097 N1dr 56,53 2,683 0,558 0,139 0,123 0,024 0,039 - 1,276 38,65 - - - 

1021-997 N1dr 56,46 2,39 0,97 0,249 0,217 0,043 0,067 - 1,566 38.04 - - - 

980-935 N1dr 57,213 2,69 0,971 0,206 0,227 0,036 0,062 - 1,512 37,08 - - - 

6-ʈʫʩʴʢʽ ʂʦʤʘʨʽʚʮʽ 

 

1448-1368 N1bs+tr 60,98 4,011 1,057 0,204 0,087 0,055 0,062 - 0,871 32,68 - - - 

1338-1300 N1dr 64,847 2,921 0,679 0,185 0,220 0,045 0,044 - 0,901 30,15 - - - 

1260-1150 N1dr 62,588 1,925 1,435 0,312 0,346 0,074 0,109 - 0,276 32,94 - - - 

1059-957 N1dr 66,040 2,636 1,491 0,521 0,307 0,147 0,193 - 0,74 27,93 - - - 

9-ʈʫʩʴʢʽ ʂʦʤʘʨʽʚʮʽ 1203-1180 N1dr 55,811 2,504 1,024 0,227 0,217 0,036 0,058 - 0,015 39,29 - - - 

15-ʈʫʩʴʢʽ ʂʦʤʘʨʽʚʮʽ 1510-1497 N1bs+tr 60,056 3,91 1,439 0,208 0,260 0,037 0,070 - 0,683 33,32 - - - 

1490-1479 N1bs+tr 60,63 3,325 1,097 0,229 0,210 0,031 0,055 - 0,748 33,63 - - - 

1310-1300 N1dr 60,823 2,992 1,071 0,402 0,353 0,079 0,118 - 0,105 34,05 - - - 

1266-1260 N1dr 57,423 3,281 1,254 0,342 0,334 0,077 0,144 - 0,682 36,46 - - - 

1055-1039 N1lk 65,714 2,741 1,245 0,239 0,216 0,051 0,092 - 0,420 29,27 - - - 

835-829 N1lk 72,494 3,313 0,365 0,147 0,063 0,029 0,063 - 0,466 22,99 - - - 

20-ʈʫʩʴʢʽ ʂʦʤʘʨʽʚʮʽ 685-675 N1lk 1,333 1,864 0,128 0,117 0,043 0.043 0,117 - 10,58 85,85 - - - 

1-ʉʚʘʣʷʚʘ 1730-1715 K2 74,4 0,65 0,04 0,007 0,008 0,002 0,001 - 0,2 24,61 0,0078 0,33 - 

1285-1284 P1-P2 66,7 0,28 0,01 - - - - - 0,64 32,26 0,01 0,104 - 

1168-1144 P1-P2 67,80 0,34 - - - - - - 0,62 31,18 0,004 0,056 - 

676-552 K2 8,03 - - - - - - - 3,41 87,62 0,007 0,945 - 

5-ʉʚʘʣʷʚʘ 1140-1132 P 68,66 0,43 - - - - - - 4,19 26,51 - - - 

11ʊ-ʃʝʩʘʨʥʷ 1289  N1lv 81,9 0,612 0,095 0,014 0,011 0,006 0,007 - 7,59 9,75 - - - 

10-ʋʞʛʦʨʦʜ 410-403 N1lv 51,98 1,03 - 0,07 - 0,02 - - 2,06 44,3 - - - 

44-ʏʦʧ 630-610 N1lk 70,482 0,272 0,028 0,021 0,008 0,007 0,011 0,017 1,551 27,53 - 0,071 - 

2-ʗʙʣʫʥʽʚʩʴʢʘ 456-310 N1dr 96,6 0,43 0,07 0,03 0,03 - - - 0,22 3,15 - - - 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣʠʮʽ 2.2  

ʂʦʤʧʦʥʝʥʪʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ (ʬʘʟʦʚʠʡ ʩʪʘʥ ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʙ ï ʚʽʣʴʥʠʡ ʛʘʟ) 

 

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

ʉʦʣʦʪʚʠʥʩʴʢʘ ʟʘʧʘʜʠʥʘ 

1-ɻʨʫʰʽʚʩʴʢʘ 1816-1815 N1sl 79,152 5,7213 1,021 0,181 0,222 0,035 0,075 - 2,695 10,9 - - - 

1810-1800 N1sl 86,346 9,262 2,268 0,463 0,522 0,084 0,199 - 0,212 0,642 - - - 

1315-1315 N1sl 55,234 2,6912 0,737 0,098 0,135 - 0,038 - 4,807 36,25 - - - 

1-ʉʦʣʦʪʚʠʥʩʴʢʘ 1910-1842 P 91,08 4,52 1,87 0,47 0,22 - - - 0,75 1,09 - - - 

1530-1440 N1nv 53,86 2,65 1,34 0,41 0,32 0,20 - 18,14 23,06 0,01 - - 

2-ʉʦʣʦʪʚʠʥʩʴʢʘ 1530-1454 N1nv 61,51 1,21 0,62 0,23 0,25 0,08 - 22,04 14,15 0,001 - - 

1530-1302 N1nv 57,04 1,91 0,83 0,26 0,23 0,19 - 24,68 14,88 - - - 

15-ʉʦʣʦʪʚʠʥʩʴʢʘ 2155-2073 P 97,076 1,566 0,481 0,09 0,125 0,022 0,048 - 0,539 0,003 - - - 

22-ʉʦʣʦʪʚʠʥʩʴʢʘ 2115-2100 P 97,686 0,117 0,005 0,003 0,002 0,001 0,001 - 2,169 0,009 - - - 

1478-1435 N1tb1 83,664 1,545 0,507 0,133 0,115 0,039 0,058 - 0,733 13,133 - - - 

23-ʉʦʣʦʪʚʠʥʩʴʢʘ 1961-1943 P 95,4 2,75 0,96 0,12 - 0,30 - 0,016 0,123 - - - - 

2166-2088 P 97,418 0,27 0,05 0,018 0,007 0,004 0,005 - 0,672 1,543 - - - 

1-ʊʝʨʝʙʣʷ 2855-2641 K 98,2 - - - - - - - 0,82 0,845 0,0059 0,066 - 

2-ʊʝʨʝʙʣʷ 1961-1943 K 82,84 2,37 0,78 0,36 0,37 0,51 12,77 - - - 



 

 93 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2. ʅʘ ʜʘʥʠʡ ʯʘʩ ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ 

ʚʽʜʢʨʠʪʦ 5 ʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ: ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʝ, ʉʪʘʥʽʚʩʴʢʝ, ʂʦʨʦʣʽʚʩʴʢʝ, 

ʉʦʣʦʪʚʠʥʩʴʢʝ ʪʘ ɼʽʙʨʦʚʩʴʢʝ, ʘ ʪʘʢʦʞ ʄʘʨʪʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʚʫʛʣʝʢʠʩʣʦʛʦ 

ʛʘʟʫ. ɺ ʤʝʞʘʭ ʥʠʟʢʠ ʧʣʦʱ ʧʨʠ ʙʫʨʽʥʥʽ ʛʣʠʙʦʢʠʭ ʪʘ ʩʪʨʫʢʪʫʨʥʠʭ 

ʩʚʝʨʜʣʦʚʠʥ ʟʘʬʽʢʩʦʚʘʥʦ ʨʷʜ ʛʘʟʦʧʨʦʷʚʣʝʥʴ. 

ʇʨʠʨʦʜʥʽ ʛʘʟʠ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʛʘʟʦʥʦʩʥʦʾ ʦʙʣʘʩʪʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʝʰʪʠ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʦʙʣʘʩʪʝʡ ʂʘʨʧʘʪʩʴʢʦʾ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʾ ʧʨʦʚʽʥʮʽʾ, ʯʘʩʪʦ 

ʚʤʽʱʫʶʪʴ ʟʥʘʯʥʽ ʜʦʤʽʰʢʠ ʘʟʦʪʫ ʪʘ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ. ʅʝ ʨʽʜʢʦ ʚ ʾʭ ʩʢʣʘʜʽ 

ʧʨʠʩʫʪʥʽ ʽʥʝʨʪʥʽ ʛʘʟʠ, ʪʘ, ʧʦʜʝʢʫʜʠ, ʚʦʜʝʥʴ ʽ ʩʧʦʣʫʢʠ ʩʽʨʢʦʚʦʜʥʶ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠʨʦʜʥʽ ʛʘʟʠ, ʱʦ ʟʘʣʷʛʘʶʪʴ ʚ ʦʩʘʜʦʚʠʭ ʪʦʚʘɦʭ 

ʢʨʝʡʜʦʚʦʛʦ ʚʽʢʫ ʚ ʤʝʞʘʭ ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʚʤʽʩʪʦʤ ʤʝʪʘʥʫ ʧʦʥʘʜ 80 %, ʘ ʧʨʠʨʦʜʥʽ ʛʘʟʠ, ʱʦ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʪʦʚʱʽ 

ʧʘʣʝʦʛʝʥʫ ʤʽʩʪʷʪʴ ʚʽʜ 91 ʜʦ ʧʦʥʘʜ 97 % ʤʝʪʘʥʫ ʪʘ ʡʦʛʦ ʛʦʤʦʣʦʛʽʚ, ʱʦ 

ʚʢʘʟʫʻ ʥʘ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʦʧʦʰʫʢʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨ, ʛʘʟʦʥʦʩʥʽʩʪʴ ʷʢʠʭ 

ʧʦʚôʷʟʫʻʪʴʩʷ ʟ ʚʽʜʢʣʘʜʘʤʠ ʜʘʥʦʛʦ ʚʽʢʫ. ʇʨʠʨʦʜʥʽ ʛʘʟʠ, ʱʦ ʟʘʬʽʢʩʦʚʘʥʽ ʚ 

ʤʝʞʘʭ ʄʫʢʘʯʽʚʩʴʢʦʾ ʟʘʧʘʜʠʥʠ, ʟʘʛʘʣʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʠʤʠ 

ʯʘʩʪʢʘʤʠ ʜʦʤʽʰʦʢ ʥʝʚʫʛʣʝʚʦʜʥʝʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ɿʥʘʯʥʠʡ ʚʤʽʩʪ ʘʟʦʪʫ, 

ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʫ ʩʢʣʘʜʽ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ ʫ ʤʝʞʘʭ ʄʫʢʘʯʽʚʩʴʢʦʾ 

ʟʘʧʘʜʠʥʠ, ʥʘʩʘʤʧʝʨʝʜ, ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʛʣʠʙʠʥʥʦʶ ʜʝʛʘʟʘʮʽʻʶ, ʘʢʪʠʚʥʦʶ 

ʪʝʢʪʦʥʽʯʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʪʘ ʤʘʛʤʘʪʠʟʤʦʤ. 
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ʈʦʟʜʽʣ 3. 

ɻɽʆʃʆɻɯʏʅɯ ʏʀʅʅʀʂʀ ɻɸɿʆʅʆʉʅʆʉʊɯ ɿɸʂɸʈʇɸʊʉʔʂʆɻʆ 

ʇʈʆɻʀʅʋ 

3.1 ʈʦʟʚʠʪʦʢ ʫʷʚʣʝʥʴ ʧʨʦ ʛʝʥʝʟʠʩ ʥʘʬʪʠ ʪʘ  ʛʘʟʫ 

ʇʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʩʢʫʧʯʝʥʴ ʛʘʟʫ ʚ ʟʝʤʥʽʡ ʢʦʨʽ ʤʘʻ ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʪʽ 

ʛʝʥʝʪʠʯʥʽ ʟʚôʷʟʢʠ ʽ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ ʮʽʣʦʛʦ ʢʦʤʧʣʝʢʩʫ ʯʠʥʥʠʢʽʚ 

[8]. 

ʇʨʦʙʣʝʤʘ ʛʝʥʝʟʠʩʫ ʚʫʛʣʝʚʦʜʥʽʚ ʽ ʬʦʨʤʫʚʘʥʥʷ ʾʭ ʧʦʢʣʘʜʽʚ, ʱʦ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʚʠʟʥʘʯʘʻ ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʚ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʙʘʩʝʡʥʘʭ (ʅɻɹ), ʤʘʻ ʢʨʽʤ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʧʝʨʝʜʫʩʽʤ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ [71]. 

ʇʝʨʰʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ ʟʘʧʨʦʧʦʥʫʚʘʚ ɺ.ɯ. ɺʝʨʥʘʜʩʴʢʠʡ 

(1912, 1934) ʷʢʘ ʚʢʣʶʯʘʣʘ 5 ʦʩʥʦʚʥʠʭ ʛʨʫʧ [29]: ʛʘʟʠ ʙʽʦʭʽʤʽʯʥʦʛʦ 

ʛʝʥʝʟʠʩʫ; ʛʘʟʠ ʭʽʤʽʯʥʦʛʦ ʛʝʥʝʟʠʩʫ; ʛʘʟʠ ʜʝʛʘʟʘʮʽʾ; ʛʘʟʠ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ 

ʨʦʟʧʘʜʫ ʽ ʨʘʜʽʦʭʽʤʽʯʥʦʛʦ ʛʝʥʝʟʠʩʫ; ʛʘʟʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʢʦʩʤʽʯʥʠʭ ʧʨʦʤʝʥʽʚ. 

ɻʝʥʝʪʠʯʥʠʡ ʥʘʧʨʷʤ ʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ ɺ.ɯ. ɺʝʨʥʘʜʩʴʢʦʛʦ 

ʨʦʟʚʠʥʫʚ ɺ.ɺ. ɹʽʣʦʫʩʦʚ (1937), ʚ ʷʢʽʡ ʚʠʜʽʣʠʚ ʥʘʩʪʫʧʥʽ ʛʨʫʧʠ ʛʘʟʽʚ [88]: 

ʙʽʦʭʽʤʽʯʥʽ; ʛʘʟʠ, ʧʦʚôʷʟʘʥʽ ʟ ʚʠʩʦʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ; ʭʽʤʽʯʥʽ; ʨʘʜʽʦʘʢʪʠʚʥʽ. 

ɸ.ʃ. ʂʦʟʣʦʚ (1950) [35] ʚʠʜʽʣʠʚ ʪʘʢʽ ʛʨʫʧʠ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ ʟʘ ʛʝʥʝʪʠʯʥʦʶ 

ʧʨʠʥʘʣʝʞʥʽʩʪʶ: ʛʘʟʠ ʙʽʦʭʽʤʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ; ʛʘʟʠ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ; ʛʘʟʠ 

ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʨʦʮʝʩʽʚ; ʛʘʟʠ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʨʦʟʧʘʜʫ; ʛʘʟʠ ʨʘʜʽʦʭʽʤʽʯʥʠʭ 

ʨʝʘʢʮʽʡ; ʛʘʟʠ ʷʜʝʨʥʠʭ ʨʝʘʢʮʽʡ; ʛʘʟʠ ʢʦʩʤʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ; ʛʘʟʠ 

ʤʘʛʤʘʪʠʯʥʽ. 

ɿʛʽʜʥʦ ʟ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ɯ.ɺ. ɺʠʩʦʮʴʢʦʛʦ (1954) [15] ʽʩʥʫʶʪʴ ʥʘʩʪʫʧʥʽ 

ʛʨʫʧʠ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ: ʛʘʟʠ ʙʽʦʭʽʤʽʯʥʽ; ʛʘʟʠ ʣʽʪʦʭʽʤʽʯʥʽ; 

ʛʘʟʠ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ; ʛʘʟʠ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ; ʛʘʟʠ 

ʢʦʩʤʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ɺ.ɸ. ʉʦʢʦʣʦʚʠʤ (1956) [18] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ, ʟʛʽʜʥʦ ʟ ʷʢʦʶ 

ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʛʝʥʝʪʠʯʥʽ ʛʨʫʧʠ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ: ʛʘʟʠ ʙʽʦʭʽʤʽʯʥʦʛʦ 
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ʧʦʭʦʜʞʝʥʥʷ; ʛʘʟʠ ʭʽʤʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ; ʛʘʟʠ ʨʘʜʽʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ; 

ʛʘʟʠ ʨʘʜʽʘʮʽʡʥʦ-ʭʽʤʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ɸʙʽʦʛʝʥʥʠʡ ʩʠʥʪʝʟ ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʛʘʟʦʚʠʭ ʧʦʢʣʘʜʽʚ ʰʣʷʭʦʤ 

ʤʽʛʨʘʮʽʾ ʨʦʟʣʦʤʘʤʠ ʚʠʭʽʜʥʦʾ ʨʝʯʦʚʠʥʠ ʟ ʚʝʨʭʥʴʦʾ ʤʘʥʪʽʾ (ʯʠ ʟ 

ʘʩʪʝʥʦʩʬʝʨʥʦʛʦ ʰʘʨʫ), ʷʢʽ ʪʨʘʢʪʫʶʪʴʩʷ ʷʢ ʦʩʥʦʚʥʽ ʤʘʪʝʨʠʥʩʴʢʽ ʦʩʝʨʝʜʢʠ 

ʛʘʟʦʫʪʚʦʨʝʥʥʷ [90]. 

ʊʝʦʨʽʷ ʘʙʽʦʛʝʥʥʦʾ ʤʘʥʪʽʡʥʦʾ ʧʨʠʨʦʜʠ ʥʘʬʪʠ ʽ ʛʘʟʫ ʦʪʨʠʤʫʻ ʚʩʝ ʥʦʚʽ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʘʙʽʦʛʝʥʥʦʛʦ ʤʝʪʘʥʫ ʚ ʤʦʣʦʜʠʭ 

ʙʘʟʘʣʴʪʦʾʜʘʭ ʉʝʨʝʜʠʥʥʦ-ɸʪʣʘʥʪʠʯʥʦʛʦ ʨʠʬʪʦʚʦʛʦ ʭʨʝʙʪʘ ʽ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʨʠʬʪʦʛʝʥʥʦʾ ʟʘʪʦʢʠ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ ʤʦʪʫʞʥʽ 

ʧʦʪʦʢʠ ʘʙʽʦʛʝʥʥʦʛʦ ʤʝʪʘʥʫ, ʱʦ ʚʠʭʦʜʷʪʴ ʟ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ ʥʘ 

ʧʽʜʚʦʜʥʦʤʫ ʨʠʬʪʦʛʝʥʥʦʤʫ ʭʨʝʙʪʽ. ʎʷ ʪʝʦʨʽʷ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʚʽʜʢʨʠʪʪʷʤ ʚ 

ʘʢʚʘʪʦʨʽʾ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ ʢʨʫʧʥʦʛʦ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʨʦʜʦʚʠʱʘ ʚ 

ʛʣʠʙʦʢʦʚʦʜʥʽʡ (ʛʣʠʙʠʥʘ ʤʦʨʷ ʧʦʥʘʜ 3,5ʢʤ) ʦʢʝʘʥʽʯʥʽʡ ʟʘʧʘʜʠʥʽ ʉʽʛʟʙʽ, ʱʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʄʝʢʩʠʢʘʥʩʴʢʦʾ ʟʘʪʦʢʠ, ʜʝ ʥʝʤʘʻ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ʢʦʨʠ, ʘ ʪʘʢʦʞ ʟʥʘʭʽʜʢʘʤʠ ʥʘʬʪʠ ʚ ʩʚʽʞʠʭ ʙʘʟʘʣʴʪʦʚʠʭ 

ʣʘʚʘʭ ʪʘ ʽʥʰʠʭ ʧʦʨʦʜʘʭ ʥʘ ʦʩʪʨʦʚʘʭ ʊʦʥʛʘʪʘʧʫ, ɺʘʚʘʫ ʪʘ ʌʽʜʞʽ ʫ ʊʠʭʦʤʫ 

ʦʢʝʘʥʽ [37]. 

ɼʦʢʘʟʦʤ ʛʝʥʝʨʫʚʘʥʥʷ ʦʩʘʜʦʚʠʤʠ ʧʦʨʦʜʘʤʠ ʥʘʬʪʦʛʘʟʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʻ 

ʥʘʷʚʥʽʩʪʴ ʫ ʩʢʣʘʜʽ ʾʭ ʦʩʘʜʦʚʠʭ ʪʦʚʱ ʨʦʟʩʽʷʥʦʾ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ. ɼʦ 

ʦʨʛʘʥʽʯʥʦʛʦ ʛʝʥʝʟʠʩʫ ʚʫʛʣʝʚʦʜʥʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʜʘʪʥʽ ʚʽʜʢʣʘʜʠ ʙʫʜʴ ï 

ʷʢʦʛʦ ʣʽʪʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʷʢʽ ʚʤʽʱʫʶʪʴ ʦʨʛʘʥʽʯʥʫ ʨʝʯʦʚʠʥʫ. ʅʘ ʩʴʦʛʦʜʥʽ 

ʚʠʢʦʥʘʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʦʟʥʘʢ, ʷʢʽ ʙ 

ʜʦʟʚʦʣʠʣʠ ʚʧʝʚʥʝʥʦ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʥʘʬʪʦʛʘʟʦʧʨʦʜʫʢʫʶʯʽ ʪʦʚʱʽ, ʥʝ ʜʘʣʠ 

ʟʤʦʛʠ ʚʩʪʘʥʦʚʠʪʠ ʯʽʪʢʽ ʤʝʞʽ ʟʘ ʙʽʣʴʰʽʩʪʶ ʧʘʨʘʤʝʪʨʽʚ ʤʽʞ ʧʨʦʜʫʢʫʶʯʠʤʠ ʽ 

ʥʝ ʧʨʦʜʫʢʫʶʯʠʤʠ ʧʦʨʦʜʘʤʠ [63]. 

ɼʦʩʣʽʜʥʠʢʠ ʄ.ɹ. ɺʘʩʩʦʻʚʠʯ, ɯ.ɺ. ʉʥʘʨʩʴʢʠʡ, ʈ.ʄ. ʅʦʚʦʩʠʣʝʮʴʢʠʡ ʪʘ 

ʽʥʰʽ, ʧʦʚôʷʟʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʥʘʬʪʦʛʘʟʦʚʠʭ ʧʦʢʣʘʜʽʚ ʟ ʥʘʷʚʥʽʩʪʶ ʚ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʙʘʩʝʡʥʘʭ ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʦʜʫʢʫʶʯʠʭ ʪʦʚʱ. ʇʨʠ ʮʴʦʤʫ 

ʚʢʘʟʫʻʪʴʩʷ, ʱʦ ʫʪʚʦʨʝʥʥʷ ʧʦʢʣʘʜʽʚ ʟʫʤʦʚʣʝʥʦ ʧʨʦʮʝʩʘʤʠ, ʷʢʽ ʚʽʜʙʫʚʘʣʠʩʷ 
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ʪʽʣʴʢʠ ʚ ʤʝʞʘʭ ʦʩʘʜʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʚʩʴʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʛʝʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʠʭ, ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ, ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʪʘ ʽʥʰʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʆʪʨʠʤʘʥʽ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʤʘʪʝʨʽʘʣʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʝʨʝʛʣʷʜʫ ʪʨʘʜʠʮʽʡʥʠʭ ʫʷʚʣʝʥʴ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʙʽʪʫʤʽʥʦʟʥʠʭ ʪʦʚʱ ʪʘ ʾʭ 

ʨʦʣʴ ʚ ʫʪʚʦʨʝʥʥʽ ʥʘʬʪʦʛʘʟʦʥʦʩʥʽ ʦʩʘʜʦʯʥʠʭ ʙʘʩʝʡʥʽʚ. ʋʪʚʦʨʝʥʥʷ 

ʢʨʝʤʝʥʠʩʪʠʭ ʙʽʪʫʤʽʥʦʟʥʠʭ ʪʦʚʱ ʽ ʬʦʨʤʫʚʘʥʥʷ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʨʝʛʽʦʥʽʚ ʽ 

ʾʭ ʧʦʰʠʨʝʥʥʷ ʥʝʤʦʞʣʠʚʽ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʪʝʢʪʦʥʽʯʥʦ ï ʛʝʦʜʠʥʘʤʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʧʦʚôʷʟʥʘʥʠʭ ʟ ʚʝʨʭʥʴʦʶ ʤʘʥʪʽʻʶ ɿʝʤʣʽ. ɺʢʘʟʘʥʽ ʪʦʚʱʽ ʚ 

ʪʝʨʤʦʙʘʨʠʯʥʠʭ ʫʤʦʚʘʭ ʾʭ ʟʘʣʷʛʘʥʥʷ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʪʽʣʴʢʠ ʷʢ 

ʨʝʟʝʨʚʫʘʨʠ ʜʣʷ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ, ʱʦ ʥʘʜʭʦʜʠʣʠ ʽʟ 

ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʟʦʥ ʟʝʤʥʦʾ ʢʦʨʠ ʘʙʦ ʚʝʨʭʥʴʦʾ ʤʘʥʪʽʾ. ʅʘʬʪʦʛʘʟʦʚʽ 

ʧʦʢʣʘʜʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤʠ ʧʣʘʩʪʦʚʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʜʦ 

30Áʉ ʫ ʧʦʨʽʚʥʷʥʽ ʽʟ ʙʣʠʟʴʢʦ ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʥʝʧʨʦʜʫʢʪʠʚʥʠʤ ʩʪʨʫʢʪʫʨʘʤʠ 

[71]. 

ʋ ʧʨʦʮʝʩʽ ʚʪʦʨʛʥʝʥʥʷ ʛʣʠʙʠʥʥʠʭ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʧʘʨʦʛʘʟʦʨʽʜʠʥʥʠʭ ʬʣʶʾʜʽʚ ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ ʤʦʞʝ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠʩʷ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʘ ʚʟʘʻʤʦʜʽʷ ʾʭ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ ʟʝʤʥʦʾ ʢʦʨʠ. ɻʘʟʠ ʟʘ 

ʧʝʚʥʦʛʦ ʪʠʩʢʫ ʩʪʘʶʪʴ ʨʦʟʯʠʥʥʠʢʘʤʠ ʨʽʜʢʠʭ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʩʧʦʣʫʢ ʽ 

ʩʧʨʠʷʶʪʴ ʾʭ ʚʠʣʫʯʝʥʥʶ ʟ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʦʩʘʜʦʚʠʭ ʪʦʚʱ [65]. 

ʇʨʠ ʫʷʚʣʝʥʥʽ ʧʨʦ ʦʨʛʘʥʽʯʥʝ ʧʦʭʦʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʨʦʙʣʷʪʴ ʚʠʩʥʦʚʢʠ, 

ʱʦ ʧʨʦʮʝʩʠ ʛʝʥʝʨʘʮʽʾ ʨʦʟʪʷʛʥʫʪʽ ʥʘ ʜʝʩʷʪʢʠ ʽ ʩʦʪʥʽ ʤʽʣʴʡʦʥʽʚ ʨʦʢʽʚ ʟʘ ʯʘʩ 

ʧʨʦʭʦʜʞʝʥʥʷ ʤʘʪʝʨʠʥʩʴʢʠʭ ʧʦʨʽʜ ʨʽʟʥʠʭ ʩʪʘʜʽʡ ʜʽʘʛʝʥʝʟʫ ʽ ʢʘʪʘʛʝʥʝʟʫ. 

ʉʫʯʘʩʥʝ ʨʦʟʤʽʱʝʥʥʷ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʙʘʩʝʡʥʘʭ ʥʝ 

ʚʽʜʦʙʨʘʞʘʻ ʟʘʣʝʞʥʽʩʪʴ ʩʢʣʘʜʫ ʚʫʛʣʝʚʦʜʥʽʚ ʚʽʜ ʪʝʨʤʦʙʘʨʠʯʥʠʭ ʫʤʦʚ, 

ʦʩʢʽʣʴʢʠ ʚ ʦʩʘʜʦʚʦʤʫ ʯʦʭʣʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʘ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ 

ʨʦʟʤʽʱʝʥʥʷʤ ʥʘʬʪʠ ʪʘ ʛʘʟʫ ʽ ʛʣʠʙʠʥʥʠʤʠ ʟʦʥʘʤʠ ʾʭ ʫʪʚʦʨʝʥʥʷ. ʅʘʡʙʽʣʴʰʫ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʥʠʢʥʝʥʥʷ ʛʣʠʙʠʥʥʠʭ ʬʣʶʾʜʽʚ ʽ ʪʝʧʣʘ, ʱʦ ʩʧʨʠʷʣʠ 

ʘʢʪʠʚʥʦʤʫ ʢʘʪʘʛʝʥʝʟʫ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʚʠʥʦʩʫ ʜʝʷʢʦʾ ʯʘʩʪʠʥʠ 

ʚʫʛʣʝʚʦʜʥʽʚ, ʤʘʣʠ ʚ ʤʽʩʮʷʭ ʨʦʟʣʦʤʫ ʟʝʤʥʦʾ ʢʦʨʠ ʪʘ ʧʨʦʷʚʣʷʪʁʴʩʷ 

ʧʽʜʚʠʱʝʥʦʶ ʪʨʽʱʠʥʫʚʘʪʽʩʪʶ ʦʩʘʜʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ. ɺ ʟʦʥʘʭ ʘʢʪʠʚʽʟʘʮʽʾ 
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ʪʝʢʪʦʥʦ ï ʬʣʶʾʜʦʜʠʥʘʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʚʥʘʩʣʽʜʦʢ ʚʠʥʦʩʫ ʚʦʜʥʶ ʽʟ ʛʣʠʙʠʥʠ ʽ 

ʚʫʛʣʝʮʝʚʠʭ ʩʧʦʣʫʢ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʥʝʦʨʛʘʥʽʯʥʠʡ ʩʠʥʪʝʟ ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ 

ʾʭ ʤʽʛʨʘʮʽʷ ʫ ʧʘʩʪʢʠ. ɸʙʽʦʛʝʥʥʠʡ ʩʠʥʪʝʟ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʩʧʦʣʫʢ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʽ ʪʝʦʨʝʪʠʯʥʠʤʠ 

ʨʦʟʨʘʭʫʥʢʘʤʠ. 

ʉʝʨʝʜ ʩʫʯʘʩʥʠʭ ʛʽʧʦʪʝʟ ʙʽʦʛʝʥʥʦ-ʦʩʘʜʦʚʦʾ ʪʦʚʱʽ ʥʘʬʪʦʛʘʟʦʫʪʚʦʨʝʥʥʷ 

ʟôʷʚʣʷʶʪʴʩʷ ʫʷʚʣʝʥʥʷ, ʷʢʽ ʦʙˇʨʫʥʪʦʚʫʶʪʴ ʚʝʣʠʢʫ ʨʦʣʽ ʝʥʝʨʛʽʾ ʽ ʨʝʯʦʚʠʥ 

ʛʣʠʙʠʥʥʠʭ ʟʦʥ ɿʝʤʣʽ [64]. 

ʋʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ ʾʭ ʧʦʭʽʜʥʠʭ ʽʟ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ 

ʜʦʙʨʝ ʚʽʜʦʤʦ ʽ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʦ ʚ ʫʤʦʚʘʭ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʚ 

ʦʙʦʣʦʥʮʽ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʷʢʽ ʧʨʦʭʦʜʷʪʴ 

ʚ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʘʭ,  ̔ ʧʨʠ ʜʽʾ ʪʝʧʣʘ ʥʘ ʨʝʯʦʚʠʥʠ ʦʨʛʘʥʽʯʥʠʭ ʨʝʰʪʦʢ, 

ʟʘʭʦʨʦʥʝʥʠʭ ʚ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ. ɺʧʣʠʚ ʥʘ ʰʚʠʜʢʽʩʪʴ ʨʝʘʢʮʽʡ 

ʩʧʨʠʯʠʥʷʶʪʴ ʽ ʨʽʟʥʽ ʤʽʥʝʨʘʣʠ. 

ʇʽʜʚʠʱʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʪʦʚʱʽ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ, ʨʦʟʛʣʷʜʘʣʘʩʴ ʷʢ 

ʦʩʥʦʚʥʠʡ ʬʘʢʪʦʨ ʥʘʬʪʦʛʘʟʦʫʪʚʦʨʝʥʥʷ ʱʝ ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʚ ʫʪʚʦʨʝʥʥʽ ʛʘʟʫ ʩʪʘʣʠ ʥʘʜʘʚʘʪʠ ʙʘʢʪʝʨʽʷʤ, ʪʠʤ ʙʽʣʴʰʝ, ʱʦ 

ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʟʜʘʪʥʽʩʪʴ ʙʘʢʪʝʨʽʡ ʫʪʚʦʨʶʚʘʪʠ ʤʝʪʘʥ. 

ʄʝʪʘʥ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʙʘʢʪʝʨʽʷʤʠ ʚ ʩʫʯʘʩʥʠʭ ʦʩʘʜʘʭ ʧʽʜ ʯʘʩ ʨʦʟʢʣʘʜʫ 

ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʙʝʟ ʜʦʩʪʫʧʫ ʧʦʚʽʪʨʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʝʣʠʢʘ ʡʦʛʦ ʯʘʩʪʠʥʘ 

ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʫ ʪʘ ʨʦʟʩʽʶʻʪʴʩʷ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɺ ʪʦʡ ʯʘʩ, ʚ 

ʩʫʯʘʩʥʠʭ ʚʽʜʢʣʘʜʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʘʞʣʠʚʠʡ ʛʝʦʭʽʤʽʯʥʠʡ ʧʨʦʮʝʩ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, ʷʢʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʩʪʘʥʝ ʢʦʤʧʦʥʝʥʪʦʤ 

ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʽ ʩʣʫʛʫʚʘʪʠʤʝ ʚʠʭʽʜʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʥʘʬʪʠ ʽ 

ʛʘʟʫ. ʋʪʚʦʨʝʥʥʷ ʥʘʬʪʠ ʽ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʛʘʟʫ ʽʟ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ 

ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʜʽʻʶ ʧʽʜʚʠʱʝʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢʘ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʦ ʤʽʨʽ ʟʘʛʣʠʙʣʝʥʥʷ ʚ ʪʦʚʱʫ ʧʦʨʽʜ. ʂʘʪʘʣʽʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʦʨʽʜ ʚʧʣʠʚʘʶʪʴ ʥʘ ʰʚʠʜʢʽʩʪʴ ʽ ʥʘʧʨʘʚʣʝʥʥʷ ʨʝʘʢʮʽʾ ʫʪʚʦʨʝʥʥʷ 

ʚʫʛʣʝʚʦʜʥʽʚ. ʅʝʤʘʻ ʩʫʤʥʽʚʫ, ʱʦ ʜʦʩʪʘʪʥʴʦ ʧʽʜʚʠʱʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʷʢʘ 

ʜʦʩʷʛʘʻ ʚ ʥʠʞʥʽʭ ʰʘʨʘʭ ʥʘʡʙʽʣʴʰ ʛʣʠʙʦʢʠʭ ʟʘʧʘʜʠʥ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
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ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ. ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ 

ʭʽʤʽʯʥʠʤʠ ʟʘʢʦʥʘʤʠ ʮʽ ʨʝʘʢʮʽʾ ʚʽʜʙʫʚʘʶʪʴʩʷ ʽ ʧʨʠ ʤʝʥʰʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʽʟ 

ʥʝʚʝʣʠʢʦʶ ʰʚʠʜʢʽʩʪʶ. ɺ ʛʝʦʭʽʤʽʾ ʥʘʬʪʠ ʽ ʛʘʟʫ ʮʷ ʟʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ 

ʨʝʘʢʮʽʡ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʤʘʻ ʚʠʟʥʘʯʘʣʴʥʝ ʟʥʘʯʝʥʥʷ. ʅʘʚʽʪʴ ʧʨʠ ʤʘʣʠʭ 

ʰʚʠʜʢʦʩʪʷʭ ʫʪʚʦʨʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʚʦʥʘ ʤʦʞʝ ʚʽʜʽʛʨʘʚʘʪʠ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ 

ʟʚôʷʟʢʫ ʟ ʜʦʚʛʦʪʨʠʚʘʣʽʩʪʶ ʛʝʦʣʦʛʽʯʥʠʭ ʽ ʛʝʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʫʛʣʝʚʦʜʥʽ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʨʦʜʫʢʪʠ 

ʪʝʨʤʽʯʥʦʛʦ ʪʝʨʤʦʢʘʪʘʣʽʪʠʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʭʽʜʥʠʭ ʤʘʪʝʨʠʥʩʴʢʠʭ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. ʋʪʚʦʨʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ 

ʧʽʜ ʜʽʻʶ ʪʝʨʤʦʢʘʪʘʣʽʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʘʙʦ ʥʘ ʦʢʨʝʤʽ 

ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ʦʩʘʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʻ ʚʘʞʣʠʚʠʤ ʜʦʢʘʟʦʤ ʦʨʛʘʥʽʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʥʘʬʪʠ ʽ ʛʘʟʫ ʽ ʷʢʽ ʟʘʣʷʛʘʶʪʴ ʚ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ. 

ɻʘʟʦʧʦʜʽʙʥʽ ʚʫʛʣʝʚʦʜʥʽ ʻ ʧʨʦʜʫʢʪʦʤ ʨʦʟʧʘʜʫ ʨʽʟʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ 

ʘʙʦ ʚʽʜʨʠʚʫ ʚʽʜ ʤʦʣʝʢʫʣ ʮʠʭ ʩʧʦʣʫʢ ʙʦʢʦʚʠʭ ʣʘʥʮʶʞʢʽʚ ʫ ʚʠʛʣʷʜʽ 

ʤʝʪʘʣʴʥʠʭ ʪʘ ʽʥʰʠʭ ʛʨʫʧ, ʥʘʩʪʫʧʥʽ ʟʤʽʥʠ ʷʢʠʭ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʤʝʪʘʥʫ, ʝʪʘʥʫ ʪʘ ʽʥʰʠʭ ʛʘʟʦʧʦʜʽʙʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ. ɺʩʷ ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ 

ʻ ʜʞʝʨʝʣʦʤ ʫʪʚʦʨʝʥʥʷ ʨʽʜʢʠʭ ʽ ʛʘʟʦʧʦʜʽʙʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ. ʋʤʦʚʠ ʫʪʚʦʨʝʥʥʷ 

ʚʫʛʣʝʚʦʜʥʽʚ ʧʦ ʨʦʟʨʽʟʫ ʦʩʘʜʦʚʦʾ ʪʦʚʱʽ ʥʝʦʜʥʘʢʦʚʽ. ʉʢʣʘʜ ʚʫʛʣʝʚʦʜʥʽʚ ʷʢʽ 

ʫʪʚʦʨʠʣʠʩʷ ʙʽʦʭʽʤʽʯʥʠʤ ʰʣʷʭʦʤ ʧʽʜ ʜʽʻʶ ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʥʝʦʜʥʘʢʦʚʠʡ. ʅʘ ʚʝʣʠʢʠʭ ʛʣʠʙʠʥʘʭ ʚ ʪʦʚʱʽ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʜʝ ʪʝʤʧʝʨʘʪʫʨʘ 

ʩʷʛʘʻ ʙʽʣʴʰʝ 200Áʉ, ʨʽʜʢʽ ʚʫʛʣʝʚʦʜʥʽ ʩʪʘʶʪʴ ʥʝʩʪʽʡʢʠʤʠ ʽ ʨʽʚʥʦʚʘʛʘ ʨʝʘʢʮʽʡ 

ʚʟʘʻʤʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʚʫʛʣʝʚʦʜʥʽʚ ʟʤʽʱʫʻʪʴʩʷ ʚ ʙʽʢ ʫʪʚʦʨʝʥʥʷ ʩʪʽʡʢʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʤʝʪʘʥʫ, ʪʦʤʫ ʥʘ ʚʝʣʠʢʠʭ ʛʣʠʙʠʥʘʭ ʚ ʪʦʚʱʘʭ 

ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʚ ʦʩʥʦʚʥʦʤʫ ʫʪʚʦʨʶʻʪʴʩʷ ʤʝʪʘʥ [16]. 

 

3.2 ʇʦʛʣʷʜʠ ʥʘ ʛʝʥʝʟʠʩ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ 

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʠʡ ʦʙôʻʤ ʜʦʩʣʽʜʞʝʥʴ ʛʝʦʬʽʟʠʯʥʠʭ ʧʦʣʽʚ, ʯʠʤʘʣʫ 

ʢʽʣʴʢʽʩʪʴ ʧʨʦʙʫʨʝʥʠʭ ʧʘʨʘʤʝʪʨʠʯʥʠʭ, ʧʦʰʫʢʦʚʠʭ, ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʪʘ 

ʩʪʨʫʢʪʫʨʥʦ-ʧʦʰʫʢʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʪʝʤʘʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʢʘʤôʷʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʛʘʟʦʧʨʦʷʚʽʚ ʪʘ ʚʽʜʢʨʠʪʪʷ 
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ʰʝʩʪʠ ʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ, ʧʠʪʘʥʥʷ ʧʦʭʦʜʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚ ʤʝʞʘʭ 

ʧʨʦʛʠʥʫ ʥʦʩʠʪʴ ʙʽʣʴʰ ʥʽʞ ʜʠʩʢʫʩʽʡʥʝ ʧʠʪʘʥʥʷ, ʘ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʩʧʨʦʙ 

ʚʠʟʥʘʯʝʥʥʷ ʛʝʥʝʟʠʩʫ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʜʦ ʪʝʧʝʨ ʥʝ 

ʟʨʦʙʣʝʥʦ. ɼʘʣʽ ʧʦʜʘʥʦ ʧʦʛʣʷʜʠ ʜʦʩʣʽʜʥʠʢʽʚ ʥʘ ʛʝʥʝʟʠʩ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ 

ʧʨʦʛʠʥʫ ʚ ʭʨʦʥʦʣʦʛʽʯʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ.  

ɺ 1980 ʨʦʮʽ ʦʧʫʙʣʽʢʦʚʘʥʦ ʤʦʥʦʛʨʘʬʽʶ [23], ʚ ʷʢʽʡ ɻ.ʅ. ɼʦʣʝʥʢʦ ʥʘʚʽʚ 

ʘʨʛʫʤʝʥʪʠ ʥʘ ʢʦʨʠʩʪʴ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʩʠʥʪʝʟʫ ʥʘʬʪʠ ʪʘ ʛʘʟʫ ʽ ʚʠʩʣʦʚʠʚ 

ʧʦʛʣʷʜ ʧʨʦ ʧʨʷʤʠʡ ʟʚ'ʷʟʦʢ ʪʝʢʪʦʥʽʯʥʠʭ ʨʦʟʣʦʤʽʚ ʷʢ ʤʦʞʣʠʚʠʭ ʢʘʥʘʣʽʚ 

ʤʽʛʨʘʮʽʾ ʟ ʚʽʜʢʨʠʪʠʤʠ ʨʦʜʦʚʠʱʘʤʠ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʤʝʞʘʭ ʂʘʨʧʘʪʩʴʢʦʾ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʾ ʧʨʦʚʽʥʮʽʾ. ʇʦʧʝʨʝʯʥʽ ʪʝʢʪʦʥʽʯʥʽ ʨʦʟʣʦʤʠ ʚ ʤʝʞʘʭ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʷʚʣʝʥʴ ʘʚʪʦʨʘ ʧʽʜʜʘʣʠʩʴ ʟʘʪʫʭʘʥʥʶ 

ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʦʥʠ ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʦʚʦʜʷʪʴ ʛʘʟ ʟ ʚʝʨʭʥʽʭ ʟʦʥ ʘʩʪʝʥʦʩʬʝʨʠ. 

ɿʦʥʠ ʛʘʟʦʥʘʢʦʧʠʯʝʥʥʷ ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʅ. ɻ. ɼʦʣʝʥʢʦ 

ʧʦʚôʷʟʘʚ ʟ ʋʞʛʦʨʦʜʩʴʢʠʤ, ʉʝʨʝʜʥʷʥʩʴʢʠʤ, ɿʘʣʫʞʩʴʢʠʤ, ɯʨʰʘʚʩʴʢʠʤ, 

ʊʝʨʝʙʣʷʥʩʴʢʠʤ, ʉʦʣʦʪʚʠʥʩʴʢʠʤ ʪʘ ʏʦʧʩʴʢʠʤ ʙʣʦʢʘʤʠ ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʽ 

ʄʫʢʘʯʽʚʩʴʢʦʾ ʟʘʧʘʜʠʥ. ɺ ʧʨʘʮʽ ʚʽʜ 2003 ʨ [22] ʢʦʣʝʢʪʠʚʦʤ ʘʚʪʦʨʽʚ ʥʘʚʝʜʝʥʦ 

ʥʦʚʫ ʩʭʝʤʫ ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ, ʟʥʘʯʥʘ ʫʚʘʛʘ 

ʧʨʠʜʽʣʝʥʘ ʛʣʠʙʠʥʥʠʤ ʪʝʢʪʦʥʽʯʥʠʤ ʨʦʟʣʦʤʘʤ, ʱʦ ʦʙʣʷʛʘʶʪʴ ʪʘ ʧʝʨʝʩʽʢʘʶʪʴ 

ɿʘʢʘʨʧʘʪʩʴʢʠʡ ʧʨʦʛʠʥ, ʘ ʪʘʢʦʞ ʚʢʘʟʘʥʦ, ʱʦ ʛʣʠʙʠʥʥʽ ʨʦʟʣʦʤʠ ʩʣʫʞʘʪʴ 

ʢʘʥʘʣʘʤʠ ʧʨʠʧʣʠʚʫ ʛʣʠʙʠʥʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ ʢʦʥʪʨʦʣʶʶʪʴ ʾʭʥʻ ʧʣʦʱʠʥʥʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ. ʋ 2008 ʄʽʩʶʨʘ ʗ.ɹ. [68]  ʚʠʩʣʦʚʠʚ ʪʝʟʫ ʧʨʦ ʪʝ, ʱʦ ʜʣʷ 

ʝʬʝʢʪʠʚʥʽʰʦʾ ʨʦʟʚʽʜʢʠ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʚʫʣʢʘʥʽʟʤ, ʷʢ ʥʘ ʤʦʞʣʠʚʝ 

ʜʞʝʨʝʣʦ ʚʫʛʣʝʚʦʜʥʽʚ, ʪʘʢ ʷʢ ʧʦ ʢʦʥʪʘʢʪʘʭ ʽʥʪʨʫʟʽʡ ʟ ʚʤʽʱʫʶʯʠʤʠ 

ʧʦʨʦʜʘʤʠ ʪʘʢʦʞ ʤʦʞʣʠʚʠʡ ʧʽʜʪʦʢ ʚʫʛʣʝʚʦʜʥʽʚ ʟ ʤʘʥʪʽʾ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʢʣʘʜʫ. ʊʘʢʦʞ ʘʚʪʦʨ ʚʢʘʟʫʻ, ʱʦ çé ʥʝ ʤʦʞʥʘ ʟʘʙʫʚʘʪʠ ʽ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ 

ʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ, ʧʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʷʢʠʭ ʧʨʦʭʦʜʠʪʴ ʫ 

ʚʦʜʦʡʤʘʭ, ʙʘʛʘʪʠʭ ʦʨʛʘʥʽʢʦʶéè ɺ ʧʨʘʮʽ ʚʽʜ 2008 ʨ. [41] ʘʚʪʦʨʘʤʠ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʜʦ ʟʦʥ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ ʪʘ ʦʩʦʙʣʠʚʦ ʟʦʥ ʾʭ ʧʝʨʝʪʠʥʽʚ ʫ 

ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʉʢʣʘʜʯʘʩʪʠʭ ʂʘʨʧʘʪ ʪʘ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ 

ʧʨʦʛʠʥʫ ʧʨʠʫʨʦʯʝʥʦ ʙʘʛʘʪʦ ʚʽʜʦʤʠʭ ʨʦʜʦʚʠʱ ʥʘʬʪʠ ʪʘ ʛʘʟʫ. ɺ ʮʽʡ ʞʝ ʧʨʘʮʽ 
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ʚʢʘʟʘʥʦ, ʱʦ ʉʦʣʦʪʚʠʥʩʴʢʝ ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʝʨʝʪʠʥʽ 

ʉʦʣʦʪʚʠʥʩʴʢʦ-ʅʘʜʚʽʨʥʷʥʩʴʢʦ-ɼʫʙʥʝʥʩʴʢʦʛʦ ʪʘ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʛʣʠʙʠʥʥʠʭ 

ʨʦʟʣʦʤʽʚ, ʂʦʨʦʣʽʚʩʴʢʝ ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ ʪʘ ʧʦʢʣʘʜ ʛʘʟʫ ʥʘ ʂʘʤʝʥʩʴʢʽʡ 

ʧʣʦʱʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʦʥʽ ʟʥʘʭʦʜʞʝʥʥʷ ʍʫʩʪʩʴʢʦ-ʉʪʨʠʡʩʴʢʦ-ʃʦʢʘʯʠʥʩʴʢʦʛʦ 

ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ, ʘ ʜʦ ʟʦʥʠ ʧʦʧʝʨʝʯʥʦʛʦ ʋʞʛʦʨʦʜʩʴʢʦ-

ʇʝʨʝʤʠʰʣʴʩʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ ʧʨʠʫʨʦʯʝʥʝ ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʝ 

ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ. ʊʘʢʦʞ ʚ ʩʪʘʪʪʽ ʚʠʩʦʢʦ ʦʮʽʥʝʥʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʩʪʨʫʢʪʫʨ, 

ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʟʦʥ ʟʥʘʭʦʜʞʝʥʥʷ ʪʘ ʧʝʨʝʪʠʥʽʚ ʛʣʠʙʠʥʥʠʭ 

ʨʦʟʣʦʤʽʚ. ɺ ʤʦʥʦʛʨʘʬʽʾ çʅʝʪʨʘʜʠʮʽʡʥʽ ʜʞʝʨʝʣʘ ʚʫʛʣʝʚʦʜʥʽʚ ʋʢʨʘʾʥʠè [70],  

ʟʨʦʙʣʝʥʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ çʛʘʟ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ɻʆ, ʰʚʠʜʰʝ ʟʘ ʚʩʝ, 

ʤʘʛʤʘʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷè. ɺ ʧʨʘʮʽ [43] ʘʚʪʦʨʠ, ʦʧʠʩʫʶʯʠ ʛʝʦʣʦʛʽʯʥʠʡ 

ʨʦʟʨʽʟ ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʦʛʦ ʛʘʟʦʚʦʛʦ ʨʦʜʦʚʠʱʘ, ʚ ʷʢʦʤʫ ʧʨʠʩʫʪʥʻ 

ʽʥʪʨʫʟʠʚʥʝ ʪʽʣʦ ʧʽʜ ʧʦʢʣʘʜʘʤʠ ʛʘʟʫ, ʘ ʪʘʢʦʞ ʚʢʘʟʫʶʯʠ ʥʘ 30 % ʚʤʽʩʪ ʘʟʦʪʫ 

ʚ ʢʦʤʧʦʥʝʥʪʥʦʤʫ ʩʢʣʘʜʽ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʛʘʟ ʨʦʜʦʚʠʱʘ 

ʤʘʛʤʘʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

 

3.3 ʊʝʢʪʦʥʽʯʥʽ ʧʨʦʮʝʩʠ ʪʘ ʾʭ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʛʘʟʦʥʦʩʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ 

3.3.1 ʈʦʟʣʦʤʥʘ ʪʝʢʪʦʥʽʢʘ 

ɿʜʘʚʥʘ ʫ ʛʝʦʣʦʛʽʚ-ʥʘʬʪʦʚʠʢʽʚ ʧʘʥʫʚʘʣʦ ʧʝʨʝʢʦʥʘʥʥʷ ʧʨʦ ʧʦʛʽʨʰʝʥʥʷ 

ʧʨʦʥʠʢʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʟ ʛʣʠʙʠʥʦʶ, ʮʝ ʧʦʷʩʥʶʚʘʣʦʩʷ 

ʫʱʽʣʴʥʝʥʥʷʤ, ʟʦʢʨʝʤʘ ʧʽʩʢʦʚʠʢʽʚ, ʧʽʜ ʜʽʻʶ ʛʝʦʩʪʘʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ 

ʟʘʣʽʢʦʚʫʚʘʥʥʷ ʢʘʚʝʨʥ ʽ ʪʨʽʱʠʥ, ʤʝʪʘʤʦʨʬʽʟʤʫ, ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʤʘʛʤʘʪʠʟʤʫ. ʅʘʧʨʠʢʽʥʮʽ ʍɯʍ ï ʥʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʪʷ ʜʦʩʣʽʜʥʠʢʠ          

ɻ.ɺ. ɸʙʽʭ, ɽ. ɺʽʥʜʘʢʝʚʠʯ, ʉ. ʆʣʴʰʘʥʩʴʢʠʡ ʪʘ ʽʥ., ʚʚʘʞʘʣʠ ʡʤʦʚʽʨʥʠʤ 

ʟʚôʷʟʦʢ ʥʘʬʪʠ ʥʘ ʛʣʠʙʠʥʽ ʟ ʪʨʽʱʠʥʘʤʠ ʫ ʤʘʩʠʚʘʭ ʧʦʨʽʜ ʽ ʚʽʜʚʦʜʠʣʠ ʾʤ ʨʦʣʴ 

ʥʝ ʣʠʰʝ ʰʣʷʭʽʚ ʧʝʨʝʤʽʱʝʥʥʷ, ʘʣʝ ʡ ʻʤʥʦʩʪʝʡ ʜʣʷ ʥʘʛʨʦʤʘʜʞʝʥʴ ʩʢʫʧʯʝʥʴ 

ʥʘʬʪʠ. ɺʝʣʠʯʠʥʠ ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʚ ʥʘʜʨʘʭ ʤʦʞʫʪʴ 

ʧʝʨʝʚʠʱʫʚʘʪʠ ʤʝʞʫ ʤʽʮʥʦʩʪʽ ʧʦʨʽʜ ʽ ʚ ʥʠʭ ʫʪʚʦʨʶʻʪʴʩʷ ʪʨʽʱʠʥʫʚʘʪʽʩʪʴ. 

ʊʨʽʱʠʥʠ ʽ ʨʦʟʨʠʚʠ ʪʝʢʪʦʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʩʢʣʘʜʘʶʪʴ ʛʝʥʝʪʠʯʥʦ ʻʜʠʥʫ 

ʩʫʢʫʧʥʽʩʪʴ ʧʦʨʫʰʝʥʴ ʮʽʣʽʩʥʦʩʪʽ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʷʢʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʘ ʤʘʢʨʦ 
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ï (ʜʦ ʛʣʦʙʘʣʴʥʦʛʦ) ʽ ʤʘʢʨʦʨʽʚʥʷʭ. ɺʘʞʣʠʚʽʩʪʴ ʽ ʟʥʘʯʝʥʥʷ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ 

ʜʣʷ ʛʝʦʣʦʛʽʾ ʥʘʬʪʠ ʽ ʛʘʟʫ ʥʝ ʤʦʞʥʘ ʧʝʨʝʦʮʽʥʠʪʠ. ʈʦʟʣʦʤʠ ʽ ʨʝʛʽʦʥʘʣʴʥʽ 

ʨʦʟʨʠʚʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʨʝʛʽʦʥʽʚ, ʚʢʣʶʯʥʦ ʽʟ 

ʦʩʘʜʦʚʠʤ ʢʦʤʧʣʝʢʩʦʤ, ʫʪʚʦʨʶʶʪʴ ʟʦʥʠ ʥʘʬʪʦʛʘʟʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʽ 

ʢʦʥʪʨʦʣʶʶʪʴ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʨʦʜʦʚʠʱ ʫ ʾʭ 

ʤʝʞʘʭ. ʇʨʠ ʮʴʦʤʫ, ʣʦʢʘʣʴʥʽ ʽ ʧʣʘʩʪʦʚʽ ʨʦʟʨʠʚʠ ʽ ʪʨʽʱʠʥʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʩʪʚʦʨʝʥʥʽ ʜʦʜʘʪʢʦʚʠʭ, ʘ ʫ ʱʽʣʴʥʠʭ ʧʦʨʦʜʘʭ ʦʩʥʦʚʥʠʭ ʻʤʥʦʩʪʝʡ ʚʫʛʣʝʚʦʜʥʽʚ 

ʫ ʧʘʩʪʢʘʭ. ʈʦʟʨʠʚʘʤ ʧʨʠʪʘʤʘʥʥʘ ʷʢ ʢʦʥʪʨʦʣʴʥʘ ʪʘʢ ʽ ʨʫʡʥʽʚʥʘ ʨʦʣʴ ʫ 

ʟʙʝʨʝʞʝʥʥʽ ʧʦʢʣʘʜʫ ʚʫʛʣʝʚʦʜʥʽʚ. ʊʨʽʱʠʥʫʚʘʪʽʩʪʴ ʩʪʚʦʨʶʻ ʛʦʣʦʚʥʽ ʢʘʥʘʣʠ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʚʽʜ ʜʞʝʨʝʣʘ ʾʭ ʫʪʚʦʨʝʥʥʷ ʜʦ 

ʧʨʠʨʦʜʥʠʭ ʨʝʟʝʨʚʫʘʨʽʚ. ʄʽʛʨʘʮʽʷ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʧʣʘʩʪʽ ï ʢʦʣʝʢʪʦʨʽ ʜʦ 

ʧʘʩʪʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʫʯʘʩʪʶ ʩʠʩʪʝʤ ʧʘʨʘʣʝʣʴʥʠʭ ʽ ʥʦʨʤʘʣʴʥʠʭ 

ʥʘʰʘʨʫʚʘʥʥʶ ʤʽʢʨʦʪʨʽʱʠʥ, ʷʢʽ ʩʧʦʣʫʯʘʶʪʴ ʦʢʨʝʤʽ ʧʦʨʠ, ʢʘʚʝʨʥʠ ʽ ʧʫʩʪʦʪʠ 

[75,18]. 

ɺ.ʇ. ʃʽʥʝʮʴʢʠʡ [49] ʜʦʩʣʽʜʠʚ, ʱʦ ʪʨʽʱʠʥʠ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʻ 

ʢʘʥʘʣʘʤʠ ʚʠʩʦʢʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʽ ʟʥʘʯʥʦʾ ʧʨʦʪʷʞʥʦʩʪʽ, ʪʦʙʪʦ ʧʽʜʚʽʜʥʠʤʠ 

ʰʣʷʭʘʤʠ ʤʽʛʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ ʜʦ ʨʦʜʦʚʠʱʘ (ʧʦʢʣʘʜʫ), ʘ ɻ.ʅ. ɼʦʣʝʥʢʦ [28] 

ʚʟʘʛʘʣʽ ʚʚʘʞʘʻ ʨʦʟʨʠʚʠ ʽʥʜʠʢʘʪʦʨʘʤʠ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ, ʥʘ ʡʦʛʦ ʜʫʤʢʫ, 

ʚʽʜʙʫʚʘʣʦʩʴ ʦʜʥʦʯʘʩʥʦ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʩʪʨʫʢʪʫʨ ï ʧʘʩʪʦʢ ʽ ʫʪʚʦʨʝʥʥʷʤ 

ʧʦʢʣʘʜʽʚ. 

 ʋʪʚʦʨʝʥʥʷ ʪʝʢʪʦʥʽʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʣʘʩʪʠʯʥʠʭ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʩ ʧʦʨʽʜ ʧʦ ʧʣʦʱʠʥʘʭ ʢʦʚʟʘʥʥʷ 

ʨʽʟʥʦʤʘʩʰʪʘʙʥʠʭ ʨʦʟʨʠʚʽʚ ʢʽʣʴʢʦʭ ʛʝʥʝʨʘʮʽʡ ï ʚʽʜ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ ʜʦ 

ʪʨʽʱʠʥ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʝʡ ʨʦʟʧʦʜʽʣʫ ʜʝʬʦʨʤʘʮʽʡ ʫ ʟʝʤʥʽʡ 

ʢʦʨʽ ʜʘʣʦ ʧʦʰʪʦʚʭ ʚʠʚʯʝʥʥʶ ʾʾ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʽ ʚʠʜʽʣʝʥʥʶ 

ʪʝʢʪʦʥʽʯʥʠʭ ʽ ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʧʦʣʽʚ ʥʘʧʨʫʞʝʥʴ [21,39].   

ʈʽʟʥʦʤʘʥʽʪʥʽ ʭʽʤʽʯʥ ̔ʩʧʦʣʫʢʠ ʫ ʧʨʠʨʦʜʽ ʯʘʩʪʦ ʫʪʚʦʨʶʪʁʴʩʷ ʟ ʦʜʥʦʛʦ ʽ 

ʪʦʛʦ ʞ ʥʘʙʦʨʫ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ  ʅ2ʆ, ʉʅ4, ʉʆ2, ʱʦ ʩʧʨʠʯʠʥʝʥʦ ʥʝ ʣʠʰʝ 

ʚʧʣʠʚʦʤ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʩʝʨʝʜʦʚʠʱʘ, ʘʣʝ, ʡ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ, ʚʧʣʠʚʦʤ 

ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚ ʥʘ ʩʝʨʝʜʦʚʠʱʝ. ʐʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʪʠʩʢʫ ʽ 
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ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʤʘʥʪʽʡʥʠʭ ʫʤʦʚʘʭ ʩʠʥʪʝʟʫ ʚ ʰʘʨʽ ɻʫʪʝʥʙʝʨʛʘ ʚʧʣʠʚʘʻ ʥʘ 

ʙʫʜʴ-ʷʢʫ ʩʧʦʣʫʢʫ ʙʫʜʴ-ʷʢʦʛʦ ʘʛʨʝʛʘʪʥʦʛʦ ʩʪʘʥʫ ʪʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʪʦʞ 

ʩʧʦʣʫʢʠ ʧʨʦʭʦʜʪ̫ʴ ʯʝʨʝʟ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʘʛʨʝʛʘʪʥʠʭ ʩʪʘʥʽʚ ʪʘ ʭʽʤʽʯʥʦʛʦ 

ʩʢʣʘʜʫ ï ʚʽʜ ʥʘʜʟʚʠʯʘʡʥʦ ʪʚʝʨʜʠʭ ʨʝʯʦʚʠʥ ʜʦ ʨʽʜʢʠʭ, ʘ ʪʘʢʦʞ ʜʦ 

ʥʘʜʢʨʠʪʠʯʥʦʛʦ ʛʘʟʦʚʦʛʦ ʩʪʘʥʫ, ʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 

ʥʘʜʟʚʠʯʘʡʥʦ ʝʢʟʦʪʝʨʤʽʯʥʠʭ ʜʦ ʝʥʜʦʪʝʨʤʽʯʥʠʭ ʩʧʦʣʫʢ ʪʘ ʜʦ ʧʦʚʥʦʛʦ 

ʨʦʟʢʣʘʜʘʥʥʷ ʩʧʦʣʫʢ ʚ ʭʽʤʽʯʥʽ ʝʣʝʤʝʥʪʠ [1]. 

ʌʦʨʤʫʚʘʥʥʷ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ï ʮʝ ʦʜʥʝ ʟ ʚʘʞʣʠʚʠʭ ʧʠʪʘʥʴ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʧʦʰʫʢʽʚ ʮʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. ʑʦʙ ʨʦʟʣʦʤ 

ʤʽʛ ʙʫʪʠ ʧʨʦʚʽʜʥʠʢʦʤ ʚʫʛʣʝʚʦʜʥʽʚ ʟ ʛʣʠʙʠʥʥʠʭ ʦʩʝʨʝʜʢʽʚ ʫʪʚʦʨʝʥʥʷ ʚ 

ʦʩʘʜʦʚʫ ʪʦʚʱʫ, ʚʽʥ ʧʦʚʠʥʝʥ ʚʦʣʦʜʽʪʠ ʥʘʩʪʫʧʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ: ʚʝʣʠʢʦʶ 

ʛʣʠʙʠʥʦʶ ʘʢʪʠʚʥʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ, ʷʢʘ ʩʷʛʘʻ ʛʣʠʙʠʥʥʠʭ ʜʞʝʨʝʣ 

ʚʫʛʣʝʚʦʜʥʽʚ ʽ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʘ ʜʦʚʞʠʥʽ ʪʘ ʘʤʧʣʽʪʫʜʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʟʤʽʱʝʥʥʷ; ʽʩʥʫʚʘʥʥʷ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ; ʟʘʪʫʭʘʥʥʷʤ ʫ 

ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ, ʷʢʝ ʩʧʨʠʷʻ ʫʪʚʦʨʝʥʥʶ ʧʘʩʪʢʠ ʜʣʷ ʚʫʛʣʝʚʦʜʥʽʚ. 

ʄʝʭʘʥʽʟʤ ʧʝʨʝʤʽʱʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʪʨʽʱʠʥʘʤʠ ʽ 

ʢʘʥʘʣʘʤʠ, ʩʧʨʠʯʠʥʝʥʠʡ ʜʽʷʣʴʥʽʩʪʶ ʨʝʛʽʦʥʘʣʴʥʠʭ ʨʦʟʣʦʤʽʚ ʽ ʫʪʚʦʨʝʥʥʷ 

ʩʠʩʪʝʤ ʤʽʢʨʦ ï ʽ ʤʘʢʨʦʪʨʽʱʠʥ, ʷʢʽ ʟʘʧʦʚʥʝʥʽ ʧʣʘʩʪʦʚʦʶ ʚʦʜʦʶ. ʎʠʤʠ 

ʧʦʨʦʞʥʠʥʘʤʠ ʚʫʛʣʝʚʦʜʥʽ ʧʽʜʥʽʤʘʶʪʴʩʷ, ʽ ʷʢʱʦ ʽʩʥʫʶʪʴ ʧʝʨʝʰʢʦʜʠ, ʚʦʥʠ 

ʟʫʧʠʥʷʶʪʴʩʷ, ʯʝʨʝʟ ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʾʭ ʩʢʫʧʯʝʥʥʷ, ʪʠʩʢ ʫ ʷʢʦʤʫ ʧʦʩʪʫʧʦʚʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʩʪʘʻ ʚʠʱʠʤ ʚʽʜ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ. ʎʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʨʦʨʠʚʫ 

ʧʝʨʝʰʢʦʜʠ ʽ  ʧʦʜʘʣʴʰʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʘʞ ʜʦ ʧʦʢʨʠʰʢʠ, ʜʝ 

ʫʪʚʦʨʶʻʪʴʩʷ ʾʭ ʩʢʫʧʯʝʥʥʷ ʽ ʚʽʜʧʦʚʽʜʥʦ ʟʨʦʩʪʘʻ ʪʠʩʢ. ʗʢʱʦ ʮʴʦʛʦ ʪʠʩʢʫ 

ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʧʨʦʨʠʚʫ ʧʦʢʨʠʰʢʠ, ʘ ʧʦʙʣʠʟʫ ʟʥʘʭʦʜʠʪʴʩʷ ʧʣʘʩʪ ʟ 

ʚʠʩʦʢʦʶ ʧʨʦʥʠʢʥʽʩʪʶ, ʪʦ ʚʫʛʣʝʚʦʜʥʽ ʤʦʞʫʪʴ ʧʨʦʨʚʘʪʠʩʷ ʚ ʧʦʨʦʚʠʡ ʦʙôʻʤ 

ʧʦʨʦʜʠ, ʟʘʧʦʯʘʪʢʦʚʫʶʯʠ ʣʘʪʝʨʘʣʴʥʫ ʤʽʛʨʘʮʽʶ [84]. 

ʃʘʪʝʨʘʣʴʥʘ ʤʽʛʨʘʮʽʷ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘʙʘʛʘʪʦ ʝʥʝʨʛʦʻʤʥʽʰʘ, ʥʽʞ 

ʚʝʨʪʠʢʘʣʴʥʘ. ɼʣʷ ʟʤʽʥʠ ʥʘʧʨʷʤʢʫ ʤʽʛʨʘʮʽʾ ʟ ʚʝʨʪʠʢʘʣʴʥʦʾ ʥʘ ʣʘʪʝʨʘʣʴʥʫ 

ʥʝʦʙʭʽʜʥʘ ʚʽʣʴʥʘ ʬʘʟʘ ʚʫʛʣʝʚʦʜʥʽʚ ʟʽ ʟʥʘʯʥʦ ʚʠʱʠʤ ʚʽʜ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ 

ʪʠʩʢʦʤ. ʗʢʱʦ ʚʝʨʪʠʢʘʣʴʥʘ ʤʽʛʨʘʮʽʷ ʧʨʦʭʦʜʠʪʴ ʦʩʣʘʙʣʝʥʠʤʠ ʟʦʥʘʤʠ 
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ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʪʦ ʜʣʷ ʣʘʪʝʨʘʣʴʥʦʾ ʧʦʪʨʽʙʥʽ ʨʝʛʽʦʥʘʣʴʥʦ ʚʠʪʨʠʤʘʥʽ 

ʨʦʟʫʱʽʣʴʥʝʥʽ ʟʦʥʠ ʧʨʦʥʠʢʥʠʭ ʰʘʨʽʚ, ʧʝʨʝʢʨʠʪʽ ʟʚʝʨʭʫ ʥʝʧʨʦʥʠʢʥʠʤʠ 

ʚʽʜʢʣʘʜʘʤʠ. ɯʥʰʽ ʧʨʦʥʠʢʥʽ ʧʣʘʩʪʠ ʯʘʩʪʦ ʣʽʪʦʣʦʛʽʯʥʦ ʥʝʚʠʪʨʠʤʘʥʽ ʽ 

ʟʜʝʙʽʣʴʰʦʛʦ ʥʝ ʤʘʶʪʴ ʟʥʘʯʥʦʛʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʧʦʰʠʨʝʥʥʷ [42].        

ʇʦʜʘʣʴʰʝ ʚʠʚʯʝʥʥʷ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʨʽʟʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʜʦʟʚʦʣʷʻ ʜʽʡʪʠ 

ʚʠʩʥʦʚʢʫ, ʱʦ ʫʪʚʦʨʝʥʥʷ ʽ ʬʦʨʤʫʚʘʥʥʷ ʟʥʘʯʥʠʭ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ 

ɿʘʭʽʜʥʦʛʦ ʅɻʈ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʽʥʪʝʥʩʠʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʤʽʛʨʘʮʽʾ, 

ʧʨʠʫʨʦʯʝʥ ̔ ʧʝʨʝʚʘʞʥʦ ʜʦ ʟʦʥ ʧʝʨʝʪʠʥʫ ʧʦʚʟʜʦʚʞʥʽʭ ʽ ʧʦʧʝʨʝʯʥʠʭ 

ʨʦʟʣʦʤʽʚ, ʥʘʩʘʤʧʝʨʝʜ ʛʣʠʙʠʥʥʠʭ. ɻʣʠʙʠʥʥʽ ʨʦʟʣʦʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ 

ʨʦʟʨʠʚʥʽ ʧʦʨʫʰʝʥʥʷ, ʱʦ ʨʦʟʜʽʣʷʶʪʴ ʚʝʣʠʢʽ ʙʣʦʢʠ ʟʝʤʥʦʾ ʢʦʨʠ ʽ ʤʘʥʪʽʾ. 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʾʭ ʨʦʟʚʠʪʢʫ ʻ ʚʝʣʠʢʘ ʛʣʠʙʠʥʘ, ʰʠʨʠʥʘ ï ʜʝʩʷʪʢʠ 

ʢʤ, ʜʦʚʞʠʥʘ ï ʩʦʪʥʽ ʢʤ, ʘ ʪʘʢʦʞ ʜʦʚʛʦʞʠʚʫʯʽʩʪʴ ʽ ʙʘʛʘʪʦʬʘʟʦʚʽʩʪʴ ʨʫʭʽʚ. ɰʭ 

ʚʠʜʽʣʷʶʪʴ ʟʘ ʥʠʟʢʦʶ ʦʟʥʘʢ ʪʘʢʠʭ, ʷʢ ʨʽʟʢʘ ʣʽʥʽʡʥʘ ʟʤʽʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʽʟʥʠʭ ʛʝʦʬʽʟʠʯʥʠʭ ʧʦʣʽʚ, ʨʽʟʢʘ ʣʽʥʽʡʥʘ ʟʤʽʥʘ ʟʘʣʷʛʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʬʫʥʜʘʤʝʥʪʫ ʪʘ ʧʦʚʝʨʭʦʥʴ ʂʦʥʨʘʜʘ ʽ ʄʦʭʦʨʦʚʠʯʠʯʘ, ʯʽʪʢʠʤʠ 

ʧʨʷʤʦʣʽʥʽʡʥʠʤʠ ʣʽʘʤʝʥʪʘʤʠ, ʷʢʽ ʬʽʢʩʫʶʪʴʩʷ ʥʘ ʘʝʨʦ ï ʽ ʢʦʩʤʦʟʡʦʤʢʘʭ, 

ʣʽʥʽʡʥʠʤ ʨʦʟʤʽʱʝʥʥʷʤ ʽʥʪʨʫʟʠʚʥʠʭ ʽ ʝʬʫʟʠʚʥʠʭ ʤʘʛʤʘʪʠʯʥʠʭ ʪʽʣ, ʨʽʟʢʦʶ 

ʟʤʽʥʦʶ ʛʣʠʙʠʥ ʟʘʣʷʛʘʥʥʷ ʪʦʚʱʠʥ ʽ ʣʽʪʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦʨʽʜ. ɻʣʠʙʠʥʥʽ 

ʨʦʟʣʦʤʠ ʚʽʜʥʦʩʥʦ ʦʩʥʦʚʥʦʛʦ ʥʘʧʨʷʤʢʫ ʧʨʦʩʪʷʛʘʥʥʷ ʛʦʣʦʚʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʟʝʤʥʦʾ ʢʦʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʧʝʨʝʯʥʠʤʠ, ʧʦʚʟʜʦʚʞʥʽʤʠ ʽ 

ʜʘ̔ʛʦʥʘʣʴʥʠʤʠ, ʘ ʚʽʜʥʦʩʥʦ ʬʣʶʾʜʽʚ  ï ʧʨʦʚʽʜʥʠʤʠ ʘʙʦ (ʽ) ʝʢʨʘʥʫʚʘʣʴʥʠʤʠ 

[41, 96].   

ɺ ʥʘʬʪʦʛʘʟʦʚʽʡ ʛʝʦʣʦʛʽʾ, ʟʦʢʨʝʤʘ ʚ ʧʨʘʮʷʭ ɺ.ɹ. ʇʦʨʬʽʨôʻʚʘ,                  

ʄ.ʆ. ʂʫʜʨʷʚʮʝʚʘ, ʪʘ ʽʥ. ʜʦʩʣʽʜʥʠʢʽʚ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʚʠʩʫʚʘʻʪʴʩʷ ʪʝʟʘ ʪʘ 

ʟʚʝʨʪʘʻʪʴʩʷ ʥʝ ʘʙʠ ʷʢʘ ʫʚʘʛʘ ʥʘ ʟʚôʷʟʦʢ ʟ ʟʦʥʘʤʠ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ 

ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʽʚ. ʈʦʣʴ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ ʫ ʩʪʨʫʢʪʫʨʽ ʟʝʤʥʦʾ ʢʦʨʠ 

ʥʘʩʪʽʣʴʢʠ ʟʥʘʯʥʘ, ʱʦ ʥʝʶ ʟʘʮʽʢʘʚʠʣʠʩʴ ʛʝʦʣʦʛʠ ʚʩʴʦʛʦ ʩʚʽʪʫ.  

ʈʦʟʨʠʚʥʽ ʧʦʨʫʰʝʥʥʷ ʻ ʢʨʽʟʴ, ʽ ʨʽʟʥʠʮʷ ʪʽʣʴʢʠ ʚ ʪʦʤʫ, ʱʦ ʚ ʦʜʥʠʭ ʤʽʩʮʷʭ 

ʾʭ ʙʽʣʴʰʝ, ʚ ʽʥʰʠʭ ï ʤʝʥʰʝ, ʥʘ ʦʜʥʽʡ ʜʽʣʷʥʮʽ ʚʦʥʠ ʚʠʷʚʣʝʥʽ ʩʠʣʴʥʽʰʝ, ʥʘ 
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ʽʥʰʽʡ ï ʩʣʘʙʢʽʰʝ. ʊʘʢʽ ʬʘʢʪʠ, ʽ ʩʧʨʦʩʪʫʚʘʪʠ ʾʭ ʥʽʢʦʤʫ ʥʝ ʚʜʘʻʪʴʩʷ. ɰʭ 

ʚʠʚʯʝʥʥʷ ʨʦʟʚʠʚʘʻʪʴʩʷ ʽ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʝ ʟʥʘʯʠʤʦʩʪʽ.    

ɿʚôʷʟʦʢ ʬʦʨʤʫʚʘʥʥʷ ʝʥʜʦʛʝʥʥʠʭ ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʽʚ ʟ ʟʦʥʘʤʠ 

ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ ʚʽʜʦʤʠʡ ʜʘʚʥʦ ʽ ʟʚʦʜʠʪʴʩʷ ʜʦ ʟôʷʩʫʚʘʥʥʷ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʚʠʜʽʣʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʣʦʱ ʜʣʷ 

ʧʦʩʪʘʥʦʚʢʠ ʧʦʰʫʢʦʚʠʭ ʽ ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ. ʇʨʠ ʚʠʥʠʢʥʝʥʥʽ ʚ 

ʥʘʬʪʦʛʘʟʦʚʽʡ ʛʝʦʣʦʛʽʾ ʧʠʪʘʥʥʷ ʧʨʦ ʧʝʨʚʠʥʥʝ ʽ ʚʪʦʨʠʥʥʝ ʟʘʣʷʛʘʥʥʷ ʨʦʜʦʚʠʱ 

ʚʫʛʣʝʚʦʜʥʽʚ ʧʦʩʪʘʣʦ ʧʠʪʘʥʥʷ ʧʨʦ ʩʧʦʩʦʙʠ ʽ ʰʣʷʭʠ ʾʭ ʤʝʭʘʥʽʯʥʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʙʣʝʤʘ ʽʟ ʩʧʦʩʦʙʽʚ ʽ ʬʦʨʤ ʧʝʨʝʤʽʱʝʥʥʷ 

ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʩʠʨʦʚʠʥʠ ʚʠʷʚʠʣʘʩʷ ʩʢʣʘʜʥʦʶ, ʪʦ ʱʦʜʦ ʰʣʷʭʽʚ ʾʾ ʤʽʛʨʘʮʽʾ 

ʜʦʩʣʽʜʥʠʢʠ ʦʜʥʦʩʪʘʡʥʦ ʟʽʡʰʣʠʩʷ ʚ ʪʦʤʫ, ʱʦ ʛʘʟ ʽ ʥʘʬʪʘ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʦ 

ʧʣʦʱʠʥʘʭ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ. ɯʥʰʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʧʨʦʥʠʢʥʝʥʥʷ 

ʚʫʛʣʝʚʦʜʥʽʚ ʟ ʦʜʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʯʠ ʧʣʘʩʪʘ ʚ ʽʥʰʠʡ, ʢʦʣʠ ʥʘ ʰʣʷʭʫ 

ʨʦʟʤʽʱʝʥʽ ʚʦʜʦʥʝʧʨʦʥʠʢʥʽ ʪʦʚʱʽ ʧʦʨʽʜ, ʥʝʤʘʻ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʪʽʣʴʢʠ 

ʟʦʥʠ ʧʽʜʚʠʱʝʥʦʾ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ, ʜʨʦʙʣʝʥʥʷ ʽ ʨʦʟʣʘʤʫʚʘʥʥʷ ʥʝʧʨʦʥʠʢʥʠʭ 

ʧʦʨʽʜ ʩʧʨʠʷʪʣʠʚʽ ʜʣʷ ʤʝʭʘʥʽʯʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʬʣʶʾʜʽʚ, ʷʢ ʛʘʟ, ʥʘʬʪʘ ʪʘ 

ʧʣʘʩʪʦʚʘ ʚʦʜʘ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʥʝʤʘʻ ʞʦʜʥʦʛʦ ʛʘʟʦʚʦʛʦ ʯʠ 

ʥʘʬʪʦʚʦʛʦ ʨʦʜʦʚʠʱʘ, ʚ ʛʝʦʣʦʛʽʯʥʽʡ ʩʪʨʫʢʪʫʨʽ ʷʢʦʛʦ ʥʝ ʙʨʘʣʠ ʙ ʫʯʘʩʪʴ 

ʨʦʟʨʠʚʥʽ ʧʦʨʫʰʝʥʥʷ, ʧʨʠ ʪʦʤʫ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ. ʋʷʚʣʝʥʥʷ ʧʨʦ 

ʧʝʨʝʤʽʱʝʥʥʷ ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʨʝʯʦʚʠʥʠ ʧʦ ʧʣʦʱʠʥʘʭ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ 

ʩʪʘʣʦ ʘʢʩʽʦʤʦʶ ʽ ʥʝ ʚʠʢʣʠʢʘʻ ʥʽ ʚ ʢʦʛʦ ʩʫʤʥʽʚʫ.  

ʇʨʠʭʠʣʴʥʠʢʠ ʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʜʦʪʨʠʤʫʶʪʴʩʷ 

ʜʫʤʢʠ, ʱʦ ʚʫʛʣʝʚʦʜʥʝʚʘ ʨʝʯʦʚʠʥʘ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʧʦ ʜʨʽʙʥʠʭ ʪʨʽʱʠʥʘʭ ʽ 

ʨʦʟʨʠʚʘʭ, ʷʢʽ ʟôʻʜʥʫʶʪʴ ʪʘʢ ʟʚʘʥʽ ʥʘʬʪʦʤʘʪʝʨʠʥʩʴʢʽ ʧʦʨʦʜʠ ʟ ʧʦʨʦʜʘʤʠ-

ʢʦʣʝʢʪʦʨʘʤʠ, ʪʦʙʪʦ ʤʽʛʨʘʮʽʷ ʤʘʻ ʩʫʪʦ ʣʦʢʘʣʴʥʝ ʟʥʘʯʝʥʥʷ. ɸʣʝ ʥʘ ʧʨʘʢʪʠʮʽ 

ʤʘʶʪʴ ʤʽʩʮʝ ʚʠʧʘʜʢʠ ʢʦʣʠ ʧʝʨʝʜʙʘʯʫʚʘʥʽ ʥʘʬʪʦʤʘʪʝʨʠʥʩʴʢʽ ʧʦʨʦʜʠ 

ʚʽʜʜʘʣʝʥʽ ʚʽʜ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ ʥʘ ʟʥʘʯʥʽ ʚʽʜʩʪʘʥʽ, ʘʙʦ ʧʨʦ ʘʙʩʦʣʶʪʥʫ 

ʚʽʜʩʫʪʥʽʩʪʴ ʙʣʠʟʴʢʦ ʥʘʬʪʦʛʘʟʦʧʨʦʜʫʢʪʠʪʚʥʠʭ ʧʦʨʽʜ. ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 

ʩʧʨʘʚʘ ʥʝ ʚ ʥʘʷʚʥʦʩʪʽ ʘʙʦ ʫ ʚʽʜʩʫʪʥʦʩʪʽ ʤʘʪʝʨʠʥʩʴʢʠʭ ʧʦʨʽʜ ʘ ʚ ʪʦʤʫ, ʱʦ 

ʚʫʛʣʝʚʦʜʥʽ ʧʝʨʝʤʽʱʘʶʪʴʩʷ ʥʘ ʟʥʘʯʥʽ ʚʽʜʩʪʘʥʽ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʩʣʽʜ ʟʘʜʘʪʠ 
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ʧʠʪʘʥʥʷ, ʯʠ ʜʦʩʪʘʪʥʴʦ ʥʘʷʚʥʠʭ ʜʨʽʙʥʠʭ ʪʨʽʱʠʥ ʽ ʨʦʟʨʠʚʽʚ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ 

ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʨʝʯʦʚʠʥʠ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʥʘ ʚʽʜʩʪʘʥʽ, ʱʦ 

ʜʦʨʽʚʥʶʶʪʴ ʩʦʪʥʷʤ ʤʝʪʨʽʚ ʽ ʥʘʚʽʪʴ ʢʽʣʴʢʦʤ ʢʽʣʦʤʝʪʨʘʤ? ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʩʣʽʜ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘʷʚʥʽ ʜʨʽʙʥʽ ʨʦʟʨʠʚʠ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʨʫʭʫ 

ʚʫʛʣʝʚʦʜʥʽʚ ʥʘ ʪʘʢʽ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ, ʙʦ ʚʦʥʠ ʤʘʶʪʴ ʤʽʩʮʝʚʠʡ ʭʘʨʘʢʪʝʨ, ʘ ʜʣʷ 

ʧʝʨʝʤʽʱʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʧʦʪʨʽʙʥʽ ʢʨʫʧʥʽ ʧʦʨʫʰʝʥʥʷ. 

ʇʨʠʭʠʣʴʥʠʢʠ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʧʦʚôʷʟʫʶʪʴ ʚʝʨʪʠʢʘʣʴʥʫ ʽ 

ʙʦʢʦʚʫ ʤʽʛʨʘʮʽʶ ʚʫʛʣʝʚʦʜʥʽʚ ʽʟ ʟʦʥʘʤʠ ʨʝʛʽʦʥʘʣʴʥʠʭ ʽ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ.  

ʅʘ ʮʽʡ ʦʩʥʦʚʽ ʧʦʚôʷʟʫʶʪʴ ʥʘʬʪʦʛʘʟʦʚʽ ʨʦʜʦʚʠʱʘ ʽʟ ʟʦʥʘʤʠ ʨʦʟʣʦʤʽʚ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʦʙʫʜʦʚʠ ʧʨʦʛʥʦʟʥʠʭ ʢʘʨʪ ʜʣʷ ʜʦʢʘʟʫ ʫʷʚʣʝʥʴ ʧʨʦ 

ʛʣʠʙʠʥʥʫ ʧʨʠʨʦʜʫ ʚʫʛʣʝʚʦʜʥʽʚ. ɺ ʪʝʦʨʝʪʠʯʥʦʤʫ ʧʣʘʥʽ ʪʘʢʠʡ ʧʽʜʭʽʜ ʜʦ 

ʧʨʦʙʣʝʤʠ ʚʫʛʣʝʚʦʜʥʽʚ ʤʘʻ ʚʘʞʣʠʚʝ ʪʝʦʨʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ.            

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʽʩʪʦʪʥʽ ʚʽʜʤʽʥʠ ʚ ʫʷʚʣʝʥʥʷʭ ʧʨʦ ʧʦʭʦʜʞʝʥʥʷ 

ʚʫʛʣʝʚʦʜʥʽʚ, ʛʝʦʣʦʛʠ ʧʨʠʡʰʣʠ ʜʦ ʻʜʠʥʦʾ ʜʫʤʢʠ, ʱʦ ʚʽʜʦʤʽ ʨʦʜʦʚʠʱʘ 

ʚʫʛʣʝʚʦʜʥʽʚ ʤʘʶʪʴ ʚʪʦʨʠʥʥʝ ʟʘʣʷʛʘʥʥʷ ʽ ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʚ ʧʨʠʨʦʜʥʠʭ 

ʨʝʟʝʨʚʫʘʨʘʭ ʫ ʪʨʽʱʠʥʫʚʘʪʠʭ ʽ ʧʦʨʠʩʪʠʭ ʧʦʨʦʜʘʭ-ʢʦʣʝʢʪʦʨʘʭ. ɺʩʪʘʥʦʚʣʝʥʥʷ 

ʬʘʢʪʫ ʚʪʦʨʠʥʥʦʛʦ ʟʘʣʷʛʘʥʥʷ ʨʦʜʦʚʠʱ ʻ ʚʘʞʣʠʚʠʤ ʜʦʩʷʛʥʝʥʥʷʤ 

ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʝʦʣʦʛʽʾ. ʄ.ʆ. ʂʫʜʨʷʚʮʝʚ ʫʟʘʛʘʣʴʥʠʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ 

ʟʚʝʜʝʥʥʷ ʩʚʽʪʦʚʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟ ʧʠʪʘʥʥʷ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ ʽ 

ʩʪʨʫʢʪʫʨʥʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʟʚ'ʷʟʢʫ ʟ ʥʠʤʠ ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʽʚ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʣʠʙʠʥʥʽ ʨʦʟʣʦʤʠ ʥʝ 

ʪʽʣʴʢʠ ʫʪʚʦʨʶʶʪʴ ʩʧʨʠʷʪʣʠʚʽ ʩʪʨʫʢʪʫʨʠ ʜʣʷ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ, ʘ 

ʻ ʪʠʤʠ ʰʣʷʭʘʤʠ, ʧʦ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʽʛʨʘʮʽʷ ʚʫʛʣʝʚʦʜʥʽʚ ʽʟ ʛʣʠʙʦʢʠʭ 

ʥʘʜʨ ɿʝʤʣʽ. ʅʘʷʚʥʽʩʪʴ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʚ 

ʟʦʥʘʭ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʶ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ 

ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʽʣʷʥʦʢ [98]. 

ʅʘʡʙʣʠʞʯʦʶ ʜʦ ʧʨʦʙʣʝʤ ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʝʦʣʦʛʽʾ, ʘ ʩʘʤʝ ʫʤʦʚ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʦʢʨʝʤʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʻ ʩʭʝʤʘ, ʷʢʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʉ.ɯ. ʉʫʙʙʦʪʽʥʠʤ. ɺʦʥʘ ʙʽʣʴʰʝ, ʥʽʞ ʽʥʰʽ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʘ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʧʦʷʩʥʝʥʥʷ ʧʨʦʮʝʩʽʚ ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 
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ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʘ ʡ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʧʨʦʮʝʩʽʚ ʩʠʥʪʝʟʫ 

ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʫʤʦʚʘʭ ʤʘʥʪʽʾ ʘ ʪʘʢʦʞ ʾʭʥʴʦʾ ʤʽʛʨʘʮʽʾ ʧʦ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʘʭ 

ʜʦ ʧʦʚʝʨʭʥʽ ʟʝʤʥʦʾ ʢʦʨʠ. ʇʦʧʝʨʝʯʥʘ ʪʝʢʪʦʥʽʯʥʘ ʟʦʥʘʣʴʥʽʩʪʴ ʂʘʨʧʘʪʩʴʢʦʾ 

ʛʝʦʩʠʥʢʣʽʥʘʣʽ, ʟʦʢʨʝʤʘ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʫ ʥʘʰʦʤʫ ʨʦʟʫʤʽʥʥʽ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʫʤʦʚʠʣʘ ʥʘʬʪʦʛʘʟʦʥʦʩʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ. ɺʠʥʠʢʥʝʥʥʷ 

ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ ʩʧʨʠʷʣʦ ʚ ʜʝʷʢʽʡ ʤʽʨʽ ʨʽʟʢʦʤʫ ʟʥʠʞʝʥʥʶ ʪʠʩʢʫ ʪʘ ʟʤʽʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʟʙʽʣʴʰʝʥʥʶ ʨʫʭʣʠʚʦʩʪʽ ʨʝʯʦʚʠʥ ʤʘʥʪʽʾ ʽ ʨʘʟʦʤ ʟ ʪʠʤ 

ʚʫʛʣʝʚʦʜʥʽʚ, ʷʢʽ ʩʠʥʪʝʟʫʚʘʣʠʩʷ. ɺʫʛʣʝʚʦʜʥʽ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʚ ʫʤʦʚʘʭ 

ʛʣʠʙʠʥʥʠʭ ʟʦʥ ʤʘʥʪʽʾ, ʚ ʧʝʨʽʦʜ ʨʦʟʚʠʪʢʫ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʣʦʤʽʚ ʤʘʣʠ ʟʤʦʛʫ 

ʧʝʨʝʤʽʱʘʪʠʩʷ ʧʦ ʥʠʭ ʜʦ ʧʦʚʝʨʭʥʝʚʠʭ ʟʦʥ ʟʝʤʥʦʾ ʢʦʨʠ, ʜʝ ʚ ʦʩʘʜʦʚʦʤʫ 

ʢʦʤʧʣʝʢʩʽ ʧʦʨʽʜ ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʪʘ ʣʽʪʦʬʘʮʽʘʣʴʥʠʭ ʫʤʦʚ 

ʫʪʚʦʨʶʚʘʣʠʩʷ ʧʦʢʣʘʜʠ ʚʫʛʣʝʚʦʜʥʽʚ. ʇʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʛʦ 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʦʛʦ ʧʣʘʥʫ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʟ ʭʘʨʘʢʪʝʨʥʦʶ ʜʣʷ 

ʥʴʦʛʦ ʧʦʟʜʦʚʞʥʴʦʶ ʽ ʧʦʧʝʨʝʯʥʦʶ ʪʝʢʪʦʥʽʯʥʦʶ ʟʦʥʘʣʴʥʽʩʪʶ, ʩʠʥʪʝʟ 

ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʫʤʦʚʘʭ ʤʘʥʪʽʾ ɿʝʤʣʽ, ʤʽʛʨʘʮʽʷ ʾʭ ʽʟ ʤʘʥʪʽʾ ʜʦ ʧʦʚʝʨʭʥʝʚʠʭ ʟʦʥ 

ʢʦʨʠ ʽ ʬʦʨʤʫʚʘʥʥʷ ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʽʚ, ʷʚʣʷʻ ʩʦʙʦʶ ʻʜʠʥʝ ʛʝʥʝʪʠʯʥʝ 

ʮʽʣʝ. ʋ ʮʽʡ ʻʜʥʦʩʪʽ ʟʥʘʭʦʜʷʪʴ ʩʚʦʻ ʧʦʷʩʥʝʥʥʷ ʛʦʣʦʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʨʦʟʤʽʱʝʥʥʷ ʨʦʜʦʚʠʱʘ ʚʫʛʣʝʚʦʜʥʽʚ. 

ʋ ʟʦʥʘʭ ʨʦʟʚʠʪʢʫ ʜʝʩʪʨʫʢʮʽʾ ʟʝʤʥʦʾ ʢʦʨʠ ʽ ʚʠʥʦʩʫ ʛʣʠʙʠʥʥʠʭ ʚʦʜʥʶ ʽ 

ʚʫʛʣʝʮʶ ʤʦʞʝ ʧʨʠ ʧʝʚʥʠʭ ʪʝʨʤʦʙʘʨʠʯʥʠʭ ʫʤʦʚʘʭ ʚʽʜʙʫʚʘʪʠʩʷ 

ʥʝʦʨʛʘʥʽʯʥʠʡ ʩʠʥʪʝʟ ʚʫʛʣʝʚʦʜʥʽʚ [81].  

ɺʽʜʢʨʠʪʪʷ ʨʦʜʦʚʠʱ ñʤʦʣʦʜʦʛʦ ʛʘʟʫò, ʘʥʪʨʦʧʦʛʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʷʢʠʭ ʫ 

ʜʝʷʢʠʭ ʨʝʛʽʦʥʘʭ ʧʦʩʪʽʡʥʦ ʧʦʧʦʚʥʶʶʪʴʩʷ ʟʘʚʜʷʢʠ ʥʘʜʭʦʜʞʝʥʥʶ ʤʘʩ ʛʘʟʫ ʟ 

ʛʣʠʙʠʥ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʦʢʨʝʤʠʭ ʘʩʧʝʢʪʽʚ 

ʘʙʽʦʛʝʥʥʦʾ ʪʝʦʨʽʾ. ʉʝʨʝʜ ʥʘʡʥʦʚʽʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʮʽʡ ʮʘʨʠʥʽ ʻ ʧʨʘʮʽ           

ʈ. ʄ. ɹʝʤʙʝʣʷ ʟ ʛʝʦʩʦʣʽʪʦʥʥʦʾ ʢʦʥʮʝʧʮʽʾ ʛʝʥʝʟʠʩʫ ʚʫʛʣʝʚʦʜʥʽʚ, ʷʢʽ ʱʝ 

ʤʘʣʦʚʽʜʦʤʽ ʚ ʋʢʨʘʾʥʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʢʨʝʤʠʭ ʧʦʣʦʞʝʥʴ ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ 

ʤʦʞʝ ʜʦʧʦʚʥʠʪʠ ʘʙʽʦʛʝʥʥʫ ʪʝʦʨʽʶ ʽ ʚ ʧʝʨʩʧʝʢʪʠʚʽ ʩʫʪʪʻʚʦ ʟʤʽʥʠʪʠ 

ʤʝʪʦʜʠʢʫ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʥʘ ʥʘʬʪʫ ʽ ʛʘʟ ʚ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ. 
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ʉʝʨʝʜ ʥʘʡʥʦʚʽʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʮʽʡ ʮʘʨʠʥʽ ʻ ʧʨʘʮʽ ʈ. ʄ. ɹʝʤʙʝʣʷ ʟ 

ʛʝʦʩʦʣʽʪʦʥʥʦʾ ʢʦʥʮʝʧʮʽʾ ʛʝʥʝʟʠʩʫ ʚʫʛʣʝʚʦʜʥʽʚ, ʷʢʽ ʱʝ ʤʘʣʦʚʽʜʦʤʽ ʚ ʋʢʨʘʾʥʽ. 

ɻʝʦʩʦʣʽʪʦʥʥʘ ʢʦʥʮʝʧʮʽʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʧʨʦʙʽ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʥʦʚʫ 

ʮʽʣʽʩʥʫ ʢʘʨʪʠʥʫ ʚʠʚʯʝʥʥʷ ʧʨʠʨʦʜʠ, ʟʦʢʨʝʤʘ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʠʩʪʝʤʫ ɿʝʤʣʽ. 

ʄʝʭʘʥʽʟʤ ʫʪʚʦʨʝʥʥʷ ʨʝʯʦʚʠʥʠ ʡ ʝʥʝʨʛʽʾ ʫ ɺʩʝʩʚʽʪʽ ʧʝʨʝʜʙʘʯʘʻ, ʟʛʽʜʥʦ ʟ 

ʽʜʝʷʤʠ ʄ. ʗʨʢʦʚʩʴʢʦʛʦ ʽ ɺ. ɺʝʨʥʘʜʩʴʢʦʛʦ, ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

ʫʩʝʨʝʜʠʥʽ ʞʠʚʠʭ ʚʝʣʠʢʠʭ ʢʦʩʤʽʯʥʠʭ ʪʽʣ. ʋ ʨʘʤʢʘʭ ʛʝʦʩʦʣʽʪʦʥʥʦʾ ʢʦʥʮʝʧʮʽʾ 

ʚʥʫʪʨʽʰʥʽ ʛʝʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʥʘʰʦʾ ʧʣʘʥʝʪʠ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʧʝʨʝʜʫʩʽʤ, 

ʟʘʚʜʷʢʠ ʜʝʛʘʟʘʮʽʾ ɿʝʤʣʽ. ʉʦʣʽʪʦʥʠ ï ʧʨʦʤʽʞʥʠʡ ʩʪʘʥ ʨʝʯʦʚʠʥʠ ʤʽʞ 

ʯʘʩʪʠʥʢʦʶ ʽ ʬʦʪʦʥʦʤ, ʱʦ ʟʘʨʦʜʞʫʶʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʷʜʨʘ. ʋʥʘʩʣʽʜʦʢ 

ʷʜʝʨʥʠʭ ʨʝʘʢʮʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭʥʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʫ ʚʠʭʨʦʚʽ ʩʧʽʨʘʣʝʧʦʜʽʙʥʽ 

ʧʨʦʪʦʥʥʽ ʧʦʪʦʢʠ (ʛʝʦʩʦʣʽʪʦʥʠ) ï ʯʘʩʪʠʥʢʦʧʦʜʽʙʥʽ ʭʚʠʣʽ ʢʚʘʥʪʦʚʦʾ ʧʨʠʨʦʜʠ 

(ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʷʢʝ ʙʝʟʧʝʨʝʨʚʥʦ ʟʘʨʦʜʞʫʻʪʴʩʷ ʚ ʷʜʨʽ ʧʣʘʥʝʪʠ ʽ 

ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʜʦ ʚʠʭʦʜʫ ʚ ʢʦʩʤʽʯʥʠʡ ʧʨʦʩʪʽʨ). ʅʘʙʣʠʞʘʶʯʠʩʴ ʜʦ ʚʠʭʦʜʫ 

ʽʟ ʛʝʦʩʬʝʨʠ, ʚʦʥʠ ʦʨʽʻʥʪʫʶʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʦ ʜʦ ʾʾ ʧʦʚʝʨʭʥʽ, ʫʪʚʦʨʶʶʯʠ 

ʩʪʦʚʧʠ ʧʦʪʦʢʽʚ ʝʥʝʨʛʽʾ ï ʛʝʦʩʦʣʽʪʦʥʥʽ ʪʨʫʙʢʠ. ʅʘ ʚʩʴʦʤʫ ʰʣʷʭʫ ʽʟ ʛʣʠʙʠʥ 

ɿʝʤʣʽ ʝʥʝʨʛʽʷ ʛʝʦʩʦʣʽʪʦʥʽʚ ʚʟʘʻʤʦʜʽʻ ʟ ʬʽʟʠʯʥʠʤʠ ʧʦʣʷʤʠ ʽ ʙʝʨʝ ʫʯʘʩʪʴ ʫ 

ʚʩʽʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ. ʋ ʤʝʞʘʭ ñʩʪʦʚʧʽʚò ʫ ʤʽʣʴʡʦʥʠ ʨʘʟʽʚ 

ʟʙʽʣʴʰʫʶʪʴʩʷ ʰʚʠʜʢʦʩʪʽ ʚʩʽʭ ʬʽʟʠʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦʨʽʚʥʷʥʦ ʟ 

ʽʥʰʠʤ ʛʝʦʣʦʛʽʯʥʠʤ ʧʨʦʩʪʦʨʦʤ. ʉʠʥʪʝʟ ʦʨʛʘʥʽʯʥʠʭ ʽ ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ 

ʟʘʚʜʷʢʠ ʟʙʘʛʘʯʝʥʥʶ ʚʫʛʣʝʮʝʤ, ʩʽʨʢʦʶ, ʘʟʦʪʦʤ ʪʘ ʽʥʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʛʘʟʽʚ 

ʽʟ ʟʦʥ ɿʝʤʣʽ, ʱʦ ʚʤʽʱʫʶʪʴ ʪʨʫʙʢʠ, ʩʧʨʠʷʶʪʴ ʚʠʥʝʩʝʥʥʶ ʾʭ ʛʝʦʩʦʣʽʪʦʥʥʠʤʠ 

ʪʨʫʙʢʘʤʠ ʽʟ ʛʣʠʙʠʥ ʽ ʫʪʚʦʨʝʥʥʶ ʩʢʫʧʯʝʥʴ ʚʫʛʣʝʚʦʜʥʽʚ [48]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʩʝʨʝʜ ʙʘʛʘʪʴʦʭ ʛʽʧʦʪʝʟ ʥʘʬʪʦʛʘʟʦʫʪʚʦʨʝʥʥʷ, ʷʢʽ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʚ ʘʩʧʝʢʪʽ ʙʽʦʛʝʥʥʦ-ʦʩʘʜʦʚʦʾ ʛʽʧʦʪʝʟʠ ʜʦʩʣʽʜʥʠʢʘʤʠ 

ɹ.ʆ.ʉʦʢʦʣʦʚʠʤ, ʆ.ʖ. ʃʫʢʽʥʠʤ ʪʘ ʽʥ., ʚʩʝ ʙʽʣʴʰʝ ʟôʷʚʣʷʶʪʴʩʷ ʫʷʚʣʝʥʥʷ, ʷʢʽ 

ʦʙˇʨʫʥʪʦʚʫʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʨʘʭʫʚʘʪʠ ʚʝʣʠʢʫ ʨʦʣʴ ʝʥʝʨʛʽʾ ʽ ʨʝʯʦʚʠʥʠ 

ʛʣʠʙʠʥʥʠʭ ʟʦʥ ɿʝʤʣʽ. ɿʛʽʜʥʦ ʧʦʛʣʷʜʽʚ ʮʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʧʦʪʦʢʠ ʛʣʠʙʠʥʥʠʭ 

ʬʣʶʾʜʽʚ ʘʢʪʠʚʽʟʫʶʪʴ ʧʨʦʮʝʩ ʥʘʬʪʦʛʘʟʦʫʪʚʦʨʝʥʥʷ ʽ ʚʠʣʫʯʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ 

ʽʟ ʦʩʘʜʦʚʠʭ ʪʦʚʱ ʽ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʾʭ ʩʢʫʧʯʝʥʴ. ʋ ʤʝʞʘʭ ʪʝʢʪʦʥʽʯʥʦ 
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ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʭ ʨʘʡʦʥʽʚ ʣʽʪʦʩʬʝʨʠ ʩʪʚʦʨʶʶʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʚʠʩʭʽʜʥʦʾ ʤʽʛʨʘʮʽʾ ʛʣʠʙʠʥʥʠʭ ʬʣʶʾʜʽʚ ʧʦ çʢʘʥʘʣʘʭè, ʷʢʽ 

ʧʦʚôʷʟʫʶʪʴ ʟʝʤʥʫ ʢʦʨʫ ʟ ʚʝʨʭʥʴʦʶ ʤʘʥʪʽʻʶ ï ʦʩʥʦʚʥʠʤ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ 

ʛʣʠʙʠʥʥʦʾ ʨʝʯʦʚʠʥʠ. ʉʘʤʝ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʽ ʚʦʜʥʦ-ʛʘʟʦʚʽ ʧʦʪʦʢʠ ʻ 

ʜʦʙʨʠʤʠ ʥʦʩʽʷʤʠ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʛʘʟʦ ï ʛʽʜʨʦʪʝʨʤʘʣʴʥʽ ʧʨʦʮʝʩʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʻʜʠʥʠʤʠ, ʷʢʽ ʟʜʘʪʥʽ ʧʝʨʝʥʦʩʠʪʠ ʚʫʛʣʝʮʝʚʦ-ʚʫʛʣʝʚʦʜʥʝʚʽ 

ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ 

ʨʘʡʦʥʠ ʥʘʬʪʦʛʘʟʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʚ ʦʩʘʜʦʚʠʭ ʙʘʩʝʡʥʘʭ, ʷʢ ʧʨʘʚʠʣʦ, 

ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʟʦʥ ʨʦʟʚʠʪʢʫ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ, ʦʩʦʙʣʠʚʦ ʾʭ 

ʚʟʘʻʤʦʧʝʨʝʪʠʥʫ. ɹʽʣʴʰʽʩʪʴ ʨʦʜʦʚʠʱ-ʛʽʛʘʥʪʽʚ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʟʦʥ 

ʨʠʬʪʦʛʝʥʝʟʫ ʽ ʢʦʣʽʟʽʾ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʛʣʠʙʠʥʥʦʶ 

ʤʘʥʪʽʡʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʷʢʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʘʩʪʝʥʦʩʬʝʨʥʦʛʦ 

ʜʽʘʧʽʨʠʟʤʫ ʽ ʨʫʭʫ ʤʘʥʪʽʡʥʠʭ ʧʣʶʤʽʚ ʫ ʚʟʘʻʤʦʜʽʾ ʟ ʣʽʪʦʩʬʝʨʥʠʤʠ ʧʣʠʪʘʤʠ. 

ʉʘʤʝ ʛʣʠʙʠʥʥʽ ʨʦʟʣʦʤʠ ʩʧʨʠʷʣʠ ʨʦʟʚʠʪʢʫ ʚ ʦʩʘʜʦʚʦʤʫ ʯʦʭʣʽ ʯʠʩʣʝʥʥʠʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʬʦʨʤ ʥʘʜ ï ʤʽʞ ï ʽ ʧʨʠʨʦʟʣʦʤʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʩʠʩʪʝʤʠ ʪʨʽʱʠʥ, 

ʧʦ ʷʢʠʭ ʚʽʜʙʫʚʘʣʘʩʴ ʩʫʙʚʝʨʪʠʢʘʣʴʥʘ ʤʽʛʨʘʮʽʷ ʛʣʠʙʠʥʥʠʭ ʚʫʛʣʝʚʦʜʥʝʚʠʭ 

ʬʣʶʾʜʽʚ. ɸʢʪʠʚʽʟʘʮʽʷ ʛʣʠʙʠʥʥʠʭ ʧʘʨʦʛʘʟʦʬʣʶʾʜʥʠʭ ʧʦʪʦʢʽʚ ʟʫʤʦʚʠʣʘ 

ʨʦʟʫʱʽʣʴʥʝʥʥʷ ʧʦʨʽʜ, ʨʦʟʚʠʪʦʢ ʜʽʘʧʽʨʠʟʤʫ ʽ ʘʥʦʤʘʣʴʥʦ ʚʠʩʦʢʠʭ ʧʣʘʩʪʦʚʠʭ 

ʪʠʩʢʽʚ, ʷʢʽ ʯʘʩʪʦ ʬʽʢʩʫʶʪʴʩʷ ʚʪʨʘʪʦʶ ʢʦʨʝʣʷʮʽʾ ʥʘ ʯʘʩʦʚʠʭ ʨʦʟʨʽʟʘʭ. 

ʅʘʷʚʥʽʩʪʴ ʨʽʟʥʠʭ ʧʦʨʦʞʥʠʥ ʟʘ ʬʦʨʤʦʶ ʪʘ ʛʝʥʝʟʠʩʦʤ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʣʽʪʦʛʝʥʝʪʠʯʥʠʭ ʪʨʽʱʠʥ ʫ ʰʘʨʫʚʘʪʠʭ (ʩʣʘʥʮʶʚʘʪʠʭ) ʪʦʚʱʘʭ ʦʩʘʜʦʚʠʭ 

ʙʘʩʝʡʥʽʚ, ʩʧʨʠʷʣʘ ʥʘʜʭʦʜʞʝʥʥʶ ʛʘʟʽʚ ʽʟ ʛʣʠʙʠʥʥʠʭ ʥʘʜʨ ɿʝʤʣʽ ʚʽʜʧʦʚʽʜʥʦ 

ʬʦʨʤʫʚʘʥʥʶ ʫ ʥʠʭ ʪʘʢ ʟʚʘʥʦʛʦ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ. ʗʢ ʧʨʠʢʣʘʜ ʩʚʽʜʯʘʪʴ 

ʧʨʠʧʣʠʚʠ ʛʘʟʫ ʽʟ ʘʥʦʤʘʣʴʥʦ ʚʠʩʦʢʠʤʠ ʪʠʩʢʘʤʠ ʽ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʪʘ 

ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʚʦʜʥʶ ʽ ʛʝʣʽʶ ʫ ʩʢʣʘʜʽ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ, ʦʪʨʠʤʘʥʦʛʦ ʽʟ 

ʨʦʜʦʚʠʱʘ ʍʝʥʝʩʚʽʣ (ʉʐɸ). ʇʦʨʷʜ ʟ ʮʠʤ ʫ ʩʢʣʘʜʽ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʻ ʯʘʩʪʢʘ 

ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʛʘʟʽʚ, ʷʢʘ ʫʪʚʦʨʠʣʘʩʷ ʫ ʧʨʦʮʝʩʽ ʤʝʪʘʤʦʨʬʽʟʘʮʽʾ ʦʨʛʘʥʽʯʥʦʾ 

ʨʝʯʦʚʠʥʠ ʨʽʟʥʦʚʽʢʦʚʠʭ ʯʦʨʥʦ ʩʣʘʥʮʝʚʠʭ ʪʦʚʱ. ʆʜʥʘʢ ʚ ʦʩʪʘʥʥʽʡ ʯʘʩ ʚʩʝ 

ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʥʝʪʨʘʜʠʮʽʡʥʠʤ ʧʦʢʣʘʜʘʤ, ʧʦʚôʷʟʘʥʠʤ ʟ 

ʝʧʽʛʝʥʝʪʠʯʥʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ ʥʘ ʚʝʣʠʢʠʭ ʛʣʠʙʠʥʘʭ. 
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ʊʝʦʨʝʪʠʯʥʽ ʘʩʧʝʢʪʠ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʚʠʩʚʽʪʣʝʥʽ ʚ ʧʨʘʮʷʭ ʘʢʘʜʝʤʽʢʘ            

ʆ.ʖ. ʃʫʢʽʥʘ ʽ ʧʦʚôʷʟʫʻʪʴʩʷ ʟ ʪʨʽʱʠʥʫʚʘʪʽʩʪʶ [71,62,61].       

ʆʜʥʽ ʽʟ ʧʝʨʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʚʠʷʚʣʝʥʥʶ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ɿʘʢʘʨʧʘʪʩʴʢʦʤʫ 

ʧʨʦʛʠʥʽ ʙʫʣʠ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʤʦʥʦʛʨʘʬʽʾ [85], ʜʝ ʙʫʣʦ ʧʽʜʢʨʝʩʣʝʥʦ ʨʦʣʴ 

ʨʦʟʣʦʤʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʧʦʢʣʘʜʽʚ, ʦʩʦʙʣʠʚʦ ʛʘʟʫ.  

ʈʦʟʪʘʰʫʚʘʥʥʷ ʟʦʥ ʥʘʬʪʦʛʘʟʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʢʦʥʪʨʦʣʶʚʘʣʦʩʷ ʛʦʣʦʚʥʠʤ 

ʯʠʥʦʤ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʠʤʠ ʽ ʣʽʪʦ-ʬʘʮʽʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʨʦʟʚʠʪʢʫ 

ʪʝʨʠʪʦʨʽʾ ʟʘʧʘʜʠʥʠ. ʈʦʜʦʚʠʱʘ ʛʘʟʫ ʧʨʠʫʨʦʯʫʶʪʴʩʷ ʜʦ ʟʦʥ ʨʦʟʚʠʪʢʫ 

ʧʦʚʟʜʦʚʞʥʴʦʾ ʪʝʢʪʦʥʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɻʘʟ ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʥʘʜʭʦʜʠʚ ʟ 

ʚʝʨʭʥʽʭ ʦʩʝʨʝʜʢʽʚ ʤʘʥʪʽʾ, ʜʝ ʬʦʨʤʫʚʘʣʠʩʷ ʤʘʛʤʘʪʠʯʥʽ ʨʦʟʯʠʥʠ. ɸʢʫʤʫʣʷʮʽʷ 

ʚʫʛʣʝʚʦʜʥʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʪʝʢʪʦʥʽʯʥʦ ʩʠʣʴʥʦ ʧʦʨʫʰʝʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ʟ 

ʯʘʩʪʠʤ ʚʢʣʠʥʶʚʘʥʥʷʤ ʛʦʨʠʟʦʥʪʽʚ ʪʘ ʟ ʨʘʧʪʦʚʦʶ ʟʤʽʥʦʶ ʣʽʪʦʣʦʛʽʯʥʦʛʦ 

ʩʢʣʘʜʫ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ [32].  

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʻ ʪʝ, ʱʦ ʚ 

ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʣʘʥʽ ʚʩʽʭ ʙʝʟ ʚʠʢʣʶʯʝʥʥʷ ʨʦʜʦʚʠʱ ʥʘʢʣʘʜʘʶʪʴʩʷ ʛʣʠʙʠʥʥʽ 

ʨʦʟʣʦʤʠ ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʣʦʞʘ. ʊʘʢ, ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʝ ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ 

ʧʨʠʤʠʢʘʻ ʟ ʟʘʭʦʜʫ ʜʦ ʧʦʧʝʨʝʯʥʦʛʦ ʏʦʧ-ʈʫʩʴʢʦʢʦʤʘʨʽʚʩʴʢʦʛʦ ʨʦʟʣʦʤʫ, ʘ ʚ 

ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʣʘʥʽ ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʧʝʨʝʩʽʢʘʻʪʴʩʷ 

ʋʞʛʦʨʦʜ-ɺʠʥʦʛʨʘʜʽʚʩʴʢʠʤ ʪʘ ʉʪʨʘʙʠʯʽʚʩʴʢʠʤ ʨʦʟʣʦʤʘʤʠ, ʱʦ ʧʝʨʝʭʦʜʷʪʴ ʚ 

ʜʘʥʽʡ ʯʘʩʪʠʥʽ ʉʝʨʝʜʥʷʥʩʴʢʦʛʦ ʙʣʦʢʫ ʚ ʛʫʩʪʫ ʤʝʨʝʞʫ ʨʦʟʣʦʤʽʚ ʥʠʞʯʦʛʦ 

ʧʦʨʷʜʢʫ. ʇʨʷʤʦʶ ʦʟʥʘʢʦʶ ʥʘʷʚʥʦʩʪʽ ʛʣʠʙʠʥʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʨʦʟʣʦʤʽʚ ʫ 

ʛʝʦʣʦʛʽʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʻ ʥʘʷʚʥʽʩʪʴ 

ʽʥʪʨʫʟʠʚʥʦʛʦ ʪʽʣʘ (ʨʠʩ. 2.6). ɺ ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʣʘʥʽ ʉʪʘʥʽʚʩʴʢʦʛʦ ʛʘʟʦʚʦʛʦ 

ʨʦʜʦʚʠʱʘ ʟ ʧʽʚʥʦʯʽ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʧʦʧʝʨʝʯʥʠʡ ʇʨʠʙʦʨʞʘʚʩʴʢʦ-

ʉʦʢʠʨʥʠʮʴʢʠʡ ʛʣʠʙʠʥʥʠʡ ʨʦʟʣʦʤ, ʷʢʠʡ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʚʟʜʦʚʞ ʫʩʽʻʾ ʦʩʽ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. ʂʦʨʦʣʽʚʩʴʢʝ ʪʘ ʄʘʨʪʽʚʩʴʢʝ ʛʘʟʦʚʽ ʨʦʜʦʚʠʱʘ ʚ 

ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʣʘʥʽ ʜʦʥʝʦʛʝʥʦʚʦʾ ʦʩʥʦʚʠ ʪʘʢʦʞ ʧʝʨʝʩʽʢʘʶʪʴʩʷ 

ʉʪʨʘʙʠʯʽʚʩʴʢʠʤ ʛʣʠʙʠʥʥʠʤ ʨʦʟʣʦʤʦʤ. ʆʢʨʽʤ ʪʦʛʦ, ʚ ʛʝʦʣʦʛʽʯʥʦʤʫ ʨʦʟʨʽʟʽ 

ʦʙʦʭ ʨʦʜʦʚʠʱ ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʨʦʟʢʨʠʪʦ ʪʦʚʱʽ 
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ʚʫʣʢʘʥʽʯʥʠʭ ʫʪʚʦʨʝʥʴ, ʱʦ ʻ ʜʦʜʘʪʢʦʚʠʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʥʘʷʚʥʦʩʪʽ 

ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ, ʱʦ ʧʝʨʝʩʽʢʘʶʪʴ ʜʘʥʽ ʨʦʜʦʚʠʱʘ. ɼʽʙʨʦʚʩʴʢʝ ʪʘ 

ʉʦʣʦʪʚʠʥʩʴʢʝ ʛʘʟʦʚʽ ʨʦʜʦʚʠʱʘ ʧʝʨʝʩʽʢʘʶʪʴʩʷ ʫ ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʣʘʥʽ 

ʜʦʥʝʦʛʝʦʥʦʚʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʜʚʦʤʘ ʧʦʚʟʜʦʚʞʥʽʤʠ ʨʦʟʣʦʤʘʤʠ, 

ʱʦ ʧʨʦʩʪʷʛʘʶʪʴʩʷ ʚ ʤʝʞʘʭ ʉʦʣʦʪʚʠʥʩʴʢʦʛʦ ʙʣʦʢʫ, ʪʘ ʦʙʤʝʞʝʥʽ ɼʫʙʦʚʦ-

ɻʨʫʰʽʚʩʴʢʠʤ ʪʘ ʂʦʙʠʣʝʮʴʢʦ-ʇʦʣʷʥʩʴʢʠʤ ʧʦʧʝʨʝʯʥʠʤʠ ʨʦʟʣʦʤʘʤʠ ʚ ʤʝʞʘʭ 

ʙʣʦʢʫ. ʆʩʪʘʥʥʽʡ ʪʘʢʦʞ ʧʝʨʝʩʽʢʘʻ ʩʭʽʜʥʫ ʯʘʩʪʠʥʫ ʉʦʣʦʪʚʠʥʩʴʢʦʛʦ ʛʘʟʦʚʦʛʦ 

ʨʦʜʦʚʠʱʘ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʛʫʩʪʦʾ ʩʽʪʢʠ ʨʽʟʥʦʥʘʧʨʘʚʣʝʥʠʭ ʽ 

ʨʽʟʥʦʘʤʧʣʽʪʫʜʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʨʦʟʣʦʤʽʚ ʫ ʪʦʚʱʽ ʜʦʥʝʦʛʝʥʦʚʦʛʦ 

ʩʢʣʘʜʯʘʩʪʦʛʦ ʬʫʥʜʘʤʝʥʪʫ (ʨʠʩ. 1.12), ʷʢʽ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʪʘʢʦʞ ʽ ʚ 

ʥʝʦʛʝʥʦʚʦʤʫ ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʦʚʝʨʩʽ ʪʘ ʧʝʨʝʩʽʢʘʶʪʴ ʫʩʽ ʙʝʟ ʚʠʢʣʶʯʝʥʥʷ 

ʛʘʟʦʚʽ ʨʦʜʦʚʠʱʘ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʪʦ, ʡʤʦʚʽʨʥʦ, ʩʣʫʛʫʶʪʴ ʢʘʥʘʣʘʤʠ 

ʤʽʛʨʘʮʽʾ ʚ ʧʨʦʮʝʩʘʭ ʛʣʠʙʠʥʥʦʾ ʜʝʛʘʟʘʮʽʾ, ʘ ʪʘʢʦʞ ʰʣʷʭʘʤʠ ʥʘʜʭʦʜʞʝʥʥʷ 

ʨʦʟʽʛʨʽʪʠʭ ʬʣʶʾʜʽʚ ʟ ʛʣʠʙʠʥ, ʱʦ ʧʝʨʝʥʦʩʷʪʴ ʪʝʧʣʦ ʥʘʜʨ. ɼʘʥʠʡ ʛʝʦʣʦʛʽʯʥʠʡ 

ʯʠʥʥʠʢ ʤʘʻ ʚʠʟʥʘʯʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʛʝʥʝʨʫʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ 

ʰʣʷʭʦʤ ʜʝʛʨʘʜʘʮʽʾ ʢʝʨʦʛʝʥʫ ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʧʨʦʪʷʛʦʤ ʯʘʩʫ. 

ʊʘʢʦʞ, ʪʝʢʪʦʥʽʯʥʽ ʨʦʟʣʦʤʠ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʢʘʥʘʣʘʤʠ ʤʽʛʨʘʮʽʾ ʜʣʷ 

ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ ʚʽʜ ʤʘʪʝʨʠʥʩʴʢʠʭ ʪʦʚʱ ʜʦ ʩʪʨʫʢʪʫʨ-ʧʘʩʪʦʢ. ʊʦʞ ʨʦʣʴ 

ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ, ʷʢ ʦʜʥʦʛʦ ʟ ʛʝʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʛʘʟʦʥʦʩʥʦʩʪʽ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʤʘ̒ ʚʠʟʥʘʯʘʣʴʥʝ ʟʥʘʯʝʥʥʷ. 

3.3.2 ʄʘʛʤʘʪʠʟʤ ʪʘ ʧʨʦʙʣʝʤʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽʥʪʨʫʟʠʚʥʠʭ ʪʽʣ 

ʋ ʬʦʨʤʫʚʘʥʥʽ ʨʠʩ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʚʩʽʻʾ ʚʥʫʪʨʽʰʥʴʦʾ ʯʘʩʪʠʥʠ ʂʘʨʧʘʪ 

ʟʥʘʯʥʝ ʤʽʩʮʝ ʟʘʡʤʘʣʠ ʧʨʦʮʝʩʠ ʤʘʛʤʘʪʠʟʤʫ [67,97]. ɿʚôʷʟʦʢ ʤʘʛʤʘʪʠʟʤʫ ʟ 

ʪʝʢʪʦʥʽʢʦʶ ʻ ʥʝʟʘʧʝʨʝʯʥʠʤ, ʧʨʠʯʦʤʫ, ʷʢ ʟʘʨʘʟ ʚʽʜʦʤʦ, ʨʽʟʥʽ ʩʢʣʘʜʦʚʽ 

ʤʘʛʤʘʪʠʯʥʠʭ ʫʪʚʦʨʝʥʴ ʚʠʥʠʢʘʶʪʴ ʧʝʨʝʚʘʞʥʦ ʟʘ ʧʝʚʥʠʭ ʛʝʦʜʠʥʘʤʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʽ ʪʝʢʪʦʥʽʯʥʠʭ ʩʠʪʫʘʮʽʡ. ʄʝʟʦʟʦʡʩʴʢʽ ʤʘʛʤʘʪʠʯʥʽ ʫʪʚʦʨʝʥʥʷ 

ʧʦʰʠʨʝʥʽ ʚ ʢʽʣʴʢʦʭ ʨʘʡʦʥʘʭ ʫ ʬʫʥʜʘʤʝʥʪʽ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʜʝ ʚʦʥʠ 

ʨʦʟʢʨʠʪʽ ʨʷʜʦʤ ʩʚʝʨʜʣʦʚʠʥ [76]. 
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ɺʠʪʠʩʢʘʥʥʷ ʛʣʠʙʠʥʥʠʭ ʨʦʟʧʣʘʚʣʝʥʠʭ ʤʘʩ ʯʝʨʝʟ ʙʘʛʘʪʦʯʠʩʝʣʴʥʽ ʨʦʟʣʦʤʠ 

ʟʥʘʭʦʜʠʣʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʬʦʨʤʫʚʘʥʥʽ ʝʢʩʪʨʫʟʠʚʥʠʭ ʢʫʧʦʣʽʚ ʽ ʽʥʪʨʫʟʽʡ, ʪʘ, 

ʚ ʤʝʥʰʽʡ ʤʽʨʽ, ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʫʪʚʦʨʝʥʥʷ ʩʪʨʘʪʦʚʫʣʢʘʥʽʚ [11]. 

ʅʘʡʧʽʚʥʽʯʥʽʰʠʤ ʦʨʦʛʨʘʬʽʯʥʠʤ ʧʨʦʷʚʦʤ ʜʽʷʣʴʥʦʩʪʽ ʤʦʣʦʜʦʛʦ ʚʫʣʢʘʥʽʟʤʫ ʚ 

ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʻ ɺʠʛʦʨʣʘʪ-ɻʫʪʠʥʩʴʢʝ ʚʫʣʢʘʥʽʯʥʝ ʧʘʩʤʦ, 

ʱʦ ʦʧʦʚʠʚʘʻ ʄʫʢʘʯʽʚʩʴʢʫ ʟʘʧʘʜʠʥʫ ʚʟʜʦʚʞ ʫʩʽʻʾ ʧʽʚʥʽʯʥʦʾ ʪʘ ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʦʾ ʤʝʞʽ (ʨʠʩ. 3.1.). ɺ ʨʘʡʦʥʽ ʩ.ɼʦʚʛʝ ʚʫʣʢʘʥʽʯʥʝ ʧʘʩʤʦ ʟʤʽʥʶʻ ʥʘʧʨʷʤ 

ʧʨʦʩʪʷʛʘʥʥʷ ʟ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʛʦ ʥʘ ʧʽʚʜʝʥʥʠʡ ʪʘ ʨʦʟʜʽʣʷʻ ʚʥʫʪʨʽʰʥʽʡ 

ɿʘʢʘʨʧʘʪʩʴʢʠʡ ʧʨʦʛʠʥ ʥʘ ʄʫʢʘʯʽʚʩʴʢʫ ʪʘ ʉʦʣʦʪʚʠʥʩʴʢʫ ʟʘʧʘʜʠʥʠ. ɼʘʥʘ 

ʯʘʩʪʠʥʘ ʚʫʣʢʘʥʽʯʥʦʛʦ ʧʘʩʤʘ ʤʘʻ ʥʘʟʚʫ ʐʦʣʝʩ. ʅʘ ʧʽʚʜʥʽ ʧʨʦʛʠʥʫ ʟʦʥʦʶ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʫʣʢʘʥʽʟʤʫ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʦʨʦʛʨʘʬʽʾ ʪʝʨʠʪʦʨʽʾ, 

ʻ ɹʝʨʝʛʽʚʩʴʢʘ ʟʦʥʘ ʪʝʢʪʦʥʽʯʥʠʭ ʨʦʟʣʦʤʽʚ. ɺ ʩʝʨʝʜʠʥʥʽʡ ʯʘʩʪʠʥʽ ʧʨʦʛʠʥʫ 

ʩʤʫʛʠ ʪʝʢʪʦʥʽʯʥʠʭ ʨʦʟʣʦʤʽʚ, ʜʝ ʮʝʥʪʨʠ ʚʫʣʢʘʥʽʯʥʠʭ ʚʠʣʠʚʽʚ ʧʨʦʷʚʣʷʶʪʴʩʷ 

ʜʫʞʝ ʯʽʪʢʦ, ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʚ ʨʘʡʦʥʽ ʩ. ɺʝʣʠʢʘ ɼʦʙʨʦʥʴ ʪʘ ʛʦʨʠ ʐʘʣʘʥʢʠ, ʘ 

ʪʘʢʦʞ ʚʟʜʦʚʞ ʩʤʫʛʠ ʨʦʟʣʦʤʽʚ ʧʦ ʣʽʥʽʾ ʋʞʛʦʨʦʜ-ʊʷʯʽʚ. 

ɿʛʽʜʥʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʉ.ʄ. ʉʧʽʪʢʦʚʩʴʢʦʾ (ʪʘʙʣʠʮʷ 3.1.) ʚ ʤʝʞʘʭ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʤʘʛʤʘʪʠʯʥʽ ʫʪʚʦʨʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʽʜʢʣʘʜʘʤʠ,  

ʫʪʚʦʨʝʥʠʤʠ ʧʨʦʪʷʛʦʤ ʢʘʣʝʜʦʥʩʴʢʦ-ʛʝʨʮʠʥʩʴʢʦʛʦ ʪʘ ʘʣʴʧʽʡʩʴʢʦʛʦ ʪʝʢʪʦʥʦ-

ʤʘʛʤʘʪʠʯʥʠʭ ʮʠʢʣʽʚ.  

ɼʦ ʟʘʢʣʶʯʥʦʾ ʩʪʘʜʽʾ ʤʘʛʤʘʪʠʟʤʫ ʦʨʦʛʝʥʥʦʛʦ ʝʪʘʧʫ ʨʦʟʚʠʪʢʫ ʛʝʨʮʠʥʩʴʢʦʾ 

ʛʝʦʩʠʥʢʣʽʥʘʣʽ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʝʬʫʟʠʚʥʦ-ʪʫʬʦʛʝʥʥʫ ʪʦʚʱʫ ʩʝʨʝʜ ʢʘʨʙʦʥʘʪʥʠʭ 

ʽ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʠʛʝʥʥʠʭ ʧʦʨʽʜ ʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʤʝʪʘʤʦʨʬʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʬʫʥʜʘʤʝʥʪʫ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ [87].  ʍʘʨʘʢʪʝʨʥʠʡ ʨʦʟʨʽʟ ʚʫʣʢʘʥʽʯʥʠʭ 

ʫʪʚʦʨʝʥʴ ʢʘʣʝʜʦʥʩʴʢʦ-ʛʝʨʮʠʥʩʴʢʦʛʦ ʮʠʢʣʫ ʚʫʣʢʘʥʽʟʤʫ ʨʦʟʢʨʠʪʦ 

ʩʚʝʨʜʣʦʚʠʥʦʶ ˉ 5-ʊʝʨʝʩʚʠʥʩʴʢʘ. ɺʫʣʢʘʥʽʯʥʽ ʫʪʚʦʨʝʥʥʷ ʪʨʽʘʩʦʚʦʛʦ ʚʽʢʫ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʘʥʜʝʟʠʪʦʚʠʤʠ ʪʫʬʘʤʠ, ʜʽʘʙʘʟʘʤʠ, ʩʧʽʣʽʪʘʤʠ. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʽʥʪʨʫʟʠʚʥʽ ʫʪʚʦʨʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ, ʟʦʢʨʝʤʘ, 

ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʫ ʨʦʟʨʽʟʽ ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʦʛʦ 

(ʨʠʩ. 2.6.) ʪʘ ʄʘʨʪʽʚʩʴʢʦʛʦ ʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ. ʊʘʢʦʞ ʽʥʪʨʫʟʠʚʥʽ ʧʦʨʦʜʠ 

ʨʦʟʢʨʠʪʦ ʚ ʤʝʞʘʭ ʂʦʨʦʣʽʚʩʴʢʦʛʦ ʛʘʟʦʚʦʛʦ ʨʦʜʦʚʠʱʘ. ʂʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ 
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ʈʠʩ. 3.1. ʇʦʰʠʨʝʥʥʷ ʢʘʡʥʦʟʦʡʩʴʢʠʭ ʤʘʛʤʘʪʠʯʥʠʭ ʧʦʨʽʜ ʪʘ 

ʚʫʣʢʘʥʽʯʥʠʭ ʮʝʥʪʨʽʚ ʫ ɿʘʢʘʨʧʘʪʩʴʢʦʤʫ ʧʨʦʛʠʥʽ [13]. 

1 ï ʘʚʪʦʭʪʦʥʥʠʡ ɿʘʢʘʨʧʘʪʩʴʢʠʡ ʤʦʣʘʩʦʚʠʡ ʧʨʦʛʠʥ; 2 ï ʘʣʦʭʪʦʥʥʽ 

ʟʦʥʠ ʂʘʨʧʘʪ; 3 ï ʤʝʞʽ ʂʘʨʧʘʪʩʴʢʠʭ ʟʦʥ; 4, 5, 6 ï ʤʽʦʮʝʥʦʚʽ 

ʤʘʛʤʘʪʠʯʥʽ ʢʦʤʧʣʝʢʩʠ; 7 ï ʤʝʞʽ ʧʦʰʠʨʝʥʥʷ ʤʘʛʤʘʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

(ʘ ï ʥʘ ʧʦʚʝʨʭʥʽ, ʙ ï ʧʦʭʦʚʘʥʽ); 8 ï ʽʥʪʨʫʟʽʾ (ʘ ï ʢʠʩʣʽ, ʙ ï ʦʩʥʦʚʥʽ);     

9 ï ʚʫʣʢʘʥʽʯʥʽ ʮʝʥʪʨʠ; 10 ï ʧʦʭʦʚʘʥʽ ʚʫʣʢʘʥʽʯʥʽ ʮʝʥʪʨʠ; 11 ï ʤʽʩʮʷ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʤʝʟʦʟʦʡʩʴʢʦʛʦ ʚʫʣʢʘʥʽʯʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʟ ʥʫʤʝʨʘʮʽʻʶ ʩʚʝʨʜʣʦʚʠʥ. 
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ʊʘʙʣʠʮʷ 3.1. 

ʄʘʛʤʘʪʠʯʥʽ ʬʦʨʤʘʮʽʾ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʟʘ ʉ.ʄ. ʉʧʽʪʢʦʚʩʴʢʦʶ ʟ 

ʜʦʧʦʚʥʝʥʥʷʤʠ ʪʘ ʟʤʽʥʘʤʠ ʃʦʢʪʻʚʘ ɸ.ɸ. [17] 

 

ʊʝʢʪʦʥʦ-

ʤʘʛʤʘʪʠ-

ʯʥʽ ʮʠʢʣʠ 

ʽ ʩʪʘʜʽʾ 

ɻʝʦʩʠʥʢʣʽʥʘʣʴʥʘ ʦʙʣʘʩʪʴ 

ɿʘʢʘʨʧʘʪʩʴʢʠʡ ʧʨʦʛʠʥ 

ʄʫʢʘʯʽʚʩʴʢʘ ʟʘʧʘʜʠʥʘ ʉʦʣʦʪʚʠʥʩʴʢʘ ʟʘʧʘʜʠʥʘ 
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ʡ
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ʽ
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ʦ
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ʝ
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ʘ

 

ɸʥʜʝʟʠʪʦʚʘ ʬʦʨʤʘʮʽʷ N1s-N2 (ʩʘʨʤʘʪ-ʣʝʚʘʥʪʠʥ): 
ɽʬʫʟʠʚʥʦ-ʧʽʨʦʢʣʘʩʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ N1s-N2: ʙʘʟʘʣʴʪʠ, 
ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʠ, ʘʥʜʝʟʠʪʠ, ʜʘʮʠʪʠ, ʪʫʬʦʣʘʚʠ 
 
ɻʽʧʘʙʽʩʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ N1s-N2p (ʩʘʨʤʘʪ-ʧʘʥʥʦʥ): 
ɻʘʙʨʦ-ʜʽʘʙʘʟʠ (2 ʙ ʻ ʣʠʰʝ ʚ ʨʦʩʽʡʩʴʢʽʡ ʥʘʟʚʽ), ʜʽʦʨʠʪ-
ʧʦʨʬʽʨʠʪʠ, ʛʨʘʥʦʜʽʦʨʠʪ-ʧʦʨʬʽʨʠ, ʣʝʡʢʦʢʨʘʪʦʚʽ ʜʘʮʠʪʠ. 
 
ʃʽʧʘʨʠʪʦʚʘ ʬʦʨʤʘʮʽʷ N1k-N2p (ʢʘʨʧʘʪʽʡ-ʧʘʥʥʦʥ): 
ʆʩʘʜʦʚʦ-ʚʫʣʢʘʥʦʛʝʥʥʠʡ ʢʦʤʧʣʝʢʩ: ʦʩʘʜʦʚʦ-ʚʫʣʢʘʥʦʛʝʥʥʠʡ 
ʢʦʤʧʣʝʢʩ: ʧʣʘʛʽʦʣʽʧʘʨʠʪʦʚʽ ʪʫʬʠ, ʩʧʝʯʝʥʽ ʪʫʬʠ ʽ ʪʫʬʦʙʨʝʢʯʽʾ, 
ʛʽʧʝʨʩʪʝʥʚʤʽʱʫʶʯʽ ʧʣʘʛʽʦʣʽʧʘʨʠʪʠ 
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ʘ

 ʉʧʽʣʽʪʦ-ʢʝʨʘʛʦʬʽʨʦʚʘ ʬʦʨʤʘʮʽʷ K2 

ʊʨʘʭʽʪʠ, ʢʘʣʽʻʚʽ ʩʧʽʣʽʪʠ ʪʘ ʾʭ ʪʫʬʦʣʘʚʠ 
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ʉʧʽʣʽʪʦ-ʜʽʘʙʘʟʦʚʘ ʬʦʨʤʘʮʽʷ 

ɽʬʫʟʠʚʥʦ-ʧʽʨʦʢʣʘʩʪʠʯʥʠʡ 

ʢʦʤʧʣʝʢʩ:  

ʩʧʽʣʽʪʦ-ʜʽʘʙʘʟʠ, ʜʽʘʙʘʟʦʚʽ 

ʧʦʨʬʽʨʠʪʠ, ʣʘʚʦʙʨʝʢʯʽʾ J1-J2 

ʉʫʙʚʫʣʢʘʥʽʯʥʠʡ ʢʦʤʧʣʝʢʩ: 

ʧʣʘʛʽʦʜʽʘʙʘʟʦʚʽ ʧʦʨʬʽʨʠʪʠ: 

J1-J2 

ɸʬʽʨʦʚʽ ʽ ʧʦʨʬʽʨʦʚʽ ʩʧʽʣʽʪʠ, 

ʪʫʬʦʣʘʚʠ J3km-J3tt 

ɻ
ʝ
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ʮ
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ʥ
ʩ
ʴ
ʢ
ʠ
ʡ

  ʃʽʧʘʨʠʪʦʚʘ ʬʦʨʤʘʮʽʷ ʊ1(?) 

ɽʬʫʟʠʚʥʦ-ʪʫʬʦʛʝʥʥʠʡ ʢʦʤʧʣʝʢʩ: ʬʝʣʴʟʠʪ-ʧʦʨʬʽʨʠ, ʪʫʬʠ ʽ 

ʪʫʬʦʣʘʚʠ ʢʚʘʨʮʝʚʠʭ ʧʦʨʬʽʨʽʚ 
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ʥʘʜʽʥʪʨʫʟʠʚʥʦʾ ʪʦʚʱʽ ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʦʛʦ ʛʘʟʦʚʦʛʦ ʨʦʜʦʚʠʱʘ ʤʽʩʪʠʪʴ 

ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʥʝʚʫʛʣʝʚʦʜʥʝʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʜʦʩʷʛʘʻ ʧʦʥʘʜ 10 % 

ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ  ʪʘ ʧʦʥʘʜ 85 % ʘʟʦʪʫ, ʱʦ ʟʘʬʽʢʩʦʚʘʥʽ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʚ 

ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 685-675 ʤ ʫ ʩʚ. ˉ 20-ʈʫʩʴʢʽ-ʂʦʤʘʨʽʚʮʽ (ʪʘʙʣʠʮʷ 2.2.). 

ʍʘʨʘʢʪʝʨʥʠʤ ʻ ʽ ʪʝ, ʱʦ ʛʘʟ ʄʘʨʪʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, ʚ ʢʦʤʧʦʥʝʥʪʥʦʤʫ 

ʩʢʣʘʜʽ ʷʢʦʛʦ ʥʘ ʧʦʥʘʜ 98 % ʧʝʨʝʚʘʞʘʻ ʉʆ2 ʟʘʣʷʛʘʻ ʫ ʥʘʜʽʥʪʨʫʟʠʚʥʽʡ ʪʦʚʱʽ. 

ɿʦʢʨʝʤʘ, ʄʘʻʚʩʴʢʠʡ ɹ.ʁ. ʪʘ ʂʫʨʦʚʝʮʴ ʉ.ʉ. ʚʚʘʞʘʶʪʴ, ʱʦ ʥʘʷʚʥʽʩʪʴ 

ʦʜʥʦʪʠʧʥʠʭ ʥʝʚʫʛʣʝʚʦʜʥʝʚʠʭ (ʘʟʦʪʥʠʭ, ʚʫʛʣʝʢʠʩʣʠʭ) ʧʦʢʣʘʜʽʚ ʻ ʦʜʥʠʤ ʟ 

ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʢʘʟʫʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʣʘʜʽʚ ʟʘ ʨʘʭʫʥʦʢ 

ʚʝʨʪʠʢʘʣʴʥʦʾ ʤʽʛʨʘʮʽʾ [66]. ʊʘʢʦʞ, ʡʤʦʚʽʨʥʦ, ʤʘʛʤʘʪʠʟʤ ʤʘʻ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʷʢ ʩʪʨʫʢʪʫʨʦʬʦʨʤʫʶʯʠʡ ʯʠʥʥʠʢ. ɸʜʞʝ, ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʘ ʪʘ 

ʄʘʨʪʽʚʩʴʢʘ ʘʥʪʠʢʣʽʥʘʣʴʥʽ ʩʪʨʫʢʪʫʨʠ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʚʥʘʩʣʽʜʦʢ 

ʚʪʦʨʛʥʝʥʥʷ ʽʥʪʨʫʟʠʚʥʠʭ ʪʽʣ ʚ ʦʩʘʜʦʚʽ ʪʦʚʱʽ, ʘ ʚʝʨʭʥʴʦʟʘʣʷʛʘʶʯʽ ʫʪʚʦʨʝʥʥʷ 

ʤʽʦʮʝʥʫ, ʱʦ ʚʤʽʱʫʶʪʴ ʩʢʫʧʯʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ ʾʭ ʦʧʦʚʠʚʘʶʪʴ. 

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʠʡ ʦʙôʻʤ ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʙʫʨʝʥʠʭ 

ʧʘʨʘʤʝʪʨʠʯʥʠʭ, ʧʦʰʫʢʦʚʠʭ, ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʪʘ ʩʪʨʫʢʪʫʨʥʦ-ʧʦʰʫʢʦʚʠʭ 

ʩʚʝʨʜʣʦʚʠʥ, ʪʝʤʘʪʠʯʥʠʭ ʨʦʙʽʪ, ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʢʘʤôʷʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʟʥʘʯʥʠʡ ʦʙʩʷʛ ʧʦ ʪʝʨʠʪʦʨʽʾ ʛʘʟʦʧʨʦʷʚʽʚ ʪʘ ʚʽʜʢʨʠʪʪʷ ʰʝʩʪʠ 

ʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ, ʧʦʯʠʥʘʶʯʠ ʟ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ 90-ʭ ʨʦʢʽʚ ʍʍ ʩʪʦʣʽʪʪʷ ʨʷʜ 

ʧʦʰʫʢʦʚʠʭ ʧʣʦʱ ʚ ʤʝʞʘʭ ʄʫʢʘʯʽʚʩʴʢʦʾ ʟʘʧʘʜʠʥʠ, ʩʝʨʝʜ ʷʢʠʭ, ʟʦʢʨʝʤʘ, 

ɸʨʜʘʥʽʚʩʴʢʘ, ɺʽʥʢʽʚʩʴʢʘ, ʃʽʩʢʽʚʩʴʢʘ, ʏʦʨʥʦʧʦʪʽʮʴʢʘ ʪʘ ʽʥʰʽ ʚʠʚʝʜʝʥʦ ʟ 

ʙʫʨʽʥʥʷ ʟ ʚʽʜôʻʤʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. ʅʘ ʧʝʨʝʢʦʥʘʥʥʷ ʘʚʪʦʨʘ 

ʧʝʨʰʦʯʝʨʛʦʚʦʶ ʧʨʠʯʠʥʦʶ ʥʝʦʪʨʠʤʘʥʥʷ ʧʨʠʧʣʠʚʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʻ 

ʥʝʪʦʯʥʽʩʪʴ ʩʪʨʫʢʪʫʨʥʠʭ ʩʝʡʩʤʽʯʥʠʭ ʧʦʙʫʜʦʚ, ʷʢ ʙʘʟʠ ʧʦʰʫʢʽʚ, ʯʝʨʝʟ 

ʥʝʜʦʩʪʘʪʥʴʦ ʥʘʜʽʡʥʝ ʢʘʨʪʫʚʘʥʥʷ ʩʝʡʩʤʦʚʽʜʙʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ, ʧʦʜʝʢʫʜʠ, ʥʘʚʽʪʴ ʜʦ ʭʠʙʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽʥʪʨʫʟʠʚʥʠʭ ʪʽʣ 

(ʨʠʩ.3.2) [56]. 
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ʈʠʩ. 3.2 ɻʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʧʦ ʣʽʥʽʾ ɯ-ɯ ʚ ʤʝʞʘʭ ʃʽʩʢʽʚʩʴʢʦʾ ʩʪʨʫʢʪʫʨʠ. 

ɿʦʢʨʝʤʘ, ʚ ʤʝʞʘʭ ʃʽʩʢʽʚʩʴʢʦʾ ʩʪʨʫʢʪʫʨʠ ʥ̔ʪʨʫʟʽʷ ʧʦʚʠʥʥʘ ʙʫʣʘ ʩʣʫʛʫʚʘʪʠ 

ʝʢʨʘʥʦʤ ʜʣʷ ʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʠʭ ʦʙôʻʢʪʽʚ ʚ ʥʦʚʦʩʝʣʠʮʴʢʠʭ ʪʘ 

ʚʝʨʭʥʴʦʪʝʨʝʙʣʷʥʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ. ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʙʫʣʦ ʧʨʦʙʫʨʝʥʦ 

ʩʚʝʨʜʣʦʚʠʥʠ ˉˉ 1, 2-ʃʽʩʢʽʚʩʴʢʽ ʟôʷʩʫʚʘʣʦʩʴ, ʱʦ ʥʘ ʧʣʦʱʽ ʽʥʪʨʫʟʽʷ 

ʚʽʜʩʫʪʥʷ. ɿʘʣʠʰʘʻʪʴʩʷ ʥʝʟ'ʷʩʦʚʘʥʠʤ ʯʦʤʫ ʚʠʜʽʣʷʣʠ ʽʥʪʨʫʟʠʚʥʝ ʪʽʣʦ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʩʝʡʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʦʥʘ ʧʦʚʠʥʥʘ ʙʫʣʘ 

ʩʣʫʛʫʚʘʪʠ ʝʢʨʘʥʦʤ ʜʣʷ ʧʣʘʩʪʽʚ-ʢʦʣʝʢʪʦʨʽʚ ʥʦʚʦʩʝʣʠʮʴʢʦʾ ʽ ʪʝʨʝʙʣʷʥʩʴʢʦʾ 

ʩʚʽʪ [58]. ɸʥʘʣʦʛʽʯʥʽ ʧʨʠʯʠʥʘ ʚʽʜô̒ ʤʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʤʝʞʘʭ ɺʽʥʴʢʽʚʩʴʢʦʾ 

ʩʪʨʫʢʪʫʨʠ. ʇʨʦʙʣʝʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽʥʪʨʫʟʠʚʥʠʭ ʪʽʣ ʪʘʢʦʞ ʚʽʜʤʽʯʝʥʦ ʧʨʠ 

ʧʦʰʫʢʦʚʠʭ ʨʦʙʦʪʘʭ ʥʘ ʧʨʠʨʦʜʥʽ ʛʘʟʠ ʚ ʤʝʞʘʭ ʄʘʨʪʽʚʩʴʢʦʾ, ɸʨʜʘʥʽʚʩʴʢʦʾ, 

ʏʦʨʥʦʧʦʪʽʮʴʢʦʾ ʧʣʦʱ. 

ʊʦʞ, ʜʦʩʚʽʜ ʦʧʦʰʫʢʫʚʘʥʥʷ ʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʣʦʱ ʚ ʤʝʞʘʭ 

ʄʫʢʘʯʽʚʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ 
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ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽʥʪʨʫʟʠʚʥʠʭ ʪʽʣ ʚʠʢʣʶʯʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʝʡʩʤʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʻ ʥʝʝʬʝʢʪʠʚʥʠʤ ʪʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜô̒ ʤʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʙʫʨʽʥʥʷ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʪʨʫʢʪʫʨ ʜʦ 

ʚʚʦʜʫ ʚ ʧʦʰʫʢʦʚʝ ʙʫʨʽʥʥʷ ʫ ʢʦʤʧʣʝʢʩʽ ʟ ʩʝʡʩʤʦʨʦʟʚʽʜʢʦʶ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ 

ʛʨʘʚʽʤʝʪʨʠʯʥʽ ʪʘ ʤʘʛʥʽʪʦʤʝʪʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ [86]. 
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3.4 ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ 

ɺʠʚʯʝʥʥʷ ʛʝʦʪʝʨʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʉʢʣʘʜʯʘʩʪʠʭ ʂʘʨʧʘʪ ʪʘ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ 

ʧʨʦʛʠʥʫ ʜʘʻ ʟʤʦʛʫ ʚʠʨʽʰʫʚʘʪʠ ʪʝʦʨʝʪʠʯʥʽ ʧʨʦʙʣʝʤʠ ʛʝʦʣʦʛʽʾ ʪʘ ʛʝʦʬʽʟʠʢʠ 

[74]. ɺʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʚ 

ʢʦʥʪʝʢʩʪʽ ʛʘʟʦʥʦʩʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʻ ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʧʠʪʘʥʥʷʤ, ʘʜʞʝ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʰʠʨʝʥʥʷ ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ 

ʤʦʞʝ ʜʦʟʚʦʣʠʪʠ ʟôʷʩʫʚʘʪʠ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ, ʛʘʟʦʥʦʩʥʦʩʪʽ, 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʟʦʥʠ ʧʨʦʚʽʜʥʠʭ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ ʪʘ ʥʘʷʚʥʽʩʪʴ ʽʥʪʨʫʟʠʚʥʠʭ 

ʫʪʚʦʨʝʥʴ. 

ɺʧʝʨʰʝ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʛʝʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ ʚ ʤʝʞʘʭ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʦʧʫʙʣʽʢʫʚʘʣʠ ʚ 1956 ʨʦʮʽ ʛʝʦʬʽʟʠʢʠ                    

ʆ.ʆ. ʇʦʪʫʰʘʥʩʴʢʠʡ ʪʘ ɻ.ʆ. ɻʘʥʜʟʶʢ [60]. ʊʘʢʦʞ ʛʝʦʪʝʨʤʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʟʦʢʨʝʤʘ, ʥʘʚʝʜʝʥʦ ʚ ʧʨʘʮʽ ʉ.ɻ. ɼʫʤʘʥʩʴʢʦʛʦ [31]. 

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʚʘʛʦʤʠʡ ʚʢʣʘʜ ʫ ʚʠʚʯʝʥʥʷ ʛʝʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ ʜʦʢʪʦʨʘ 

ʛʝʦʣʦʛʦ-ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ ʈ.ɯ. ʂʫʪʘʩʘ, ʚ ʧʫʙʣʽʢʘʮʽʷʭ ʷʢʦʛʦ 

[46,45,44], ʟʦʢʨʝʤʘ, ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʛʝʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ ʫ 

ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. ʉʘʤʝ ʜʦʩʣʽʜʞʝʥʥ ̫ ʜʘʥʦʛʦ ʘʚʪʦʨʘ 

ʜʦʟʚʦʣʠʣʠ ʚʧʝʨʰʝ ʩʢʣʘʩʪʠ ʢʘʨʪʫ ʪʝʧʣʦʚʠʭ ʧʦʪʦʢʽʚ ʜʣʷ ʜʘʥʦʛʦ ʨʝʛʽʦʥʫ. 

ʊʝʤʘʪʠʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʱʦ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 1960ï1970-ʭ ʨʦʢʘʭ ʚ 

ʋʢʨʅɼɯʛʘʟ (ʤ. ʍʘʨʢʽʚ) ʟʦʢʨʝʤʘ ʙʫʣʦ ʦʭʦʧʣʝʥʦ ʧʠʪʘʥʥʷ ʧʦʰʫʢʽʚ, ʨʦʟʚʽʜʢʠ 

ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʤʘʣʴʥʠʭ ʚʦʜ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. 

ɺʝʣʠʯʝʟʥʠʡ ʦʙʩʷʛ ʨʦʙʦʪʠ ʟ ʚʠʚʯʝʥʥʷ ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ, ʟʦʢʨʝʤʘ 

ʪʝʨʤʘʣʴʥʠʭ ʚʦʜ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʚʥʝʩʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ 

ɹʝʨʝʛʽʚʩʴʢʦʾ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʦʾ ʝʢʩʧʝʜʠʮʽʾ. ɺʣʘʩʥʝ ʮʽʻʶ ʦʨʛʘʥʽʟʘʮʽʻʶ 

ʧʨʦʙʫʨʝʥʦ ʧʦʥʘʜ 30 ʪʝʨʤʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʛʣʠʙʠʥʦʶ ʜʦ 1500 ʤ, 

ʧʝʨʝʚʘʞʥʦʶ ʙʽʣʴʰʽʩʪʶ ʟ ʷʢʠʭ ʚʠʷʚʣʝʥʦ ʥʠʟʢʫ ʨʦʜʦʚʠʱ ʪʘ ʧʨʦʷʚʽʚ 

ʪʝʨʤʘʣʴʥʠʭ ʚʦʜ. ʌʘʭʽʚʮʷʤʠ ʮʽʻʾ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʢʦʥʘʥʦ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʜʦʩʣʽʜʥʦ-ʪʝʤʘʪʠʯʥʠʭ ʪʘ ʫʟʘʛʘʣʴʥʶʶʯʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɿ ʧʦʯʘʪʢʫ 60-ʭ ʜʦ ʧʦʯʘʪʢʫ 90-ʭ ʨʦʢʽʚ ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ 

ʉʘʤʙʽʨʩʴʢʦʶ ʪʘ ʉʪʨʠʡʩʴʢʦʶ ʥʘʬʪʦʛʘʟʦʨʦʟʚʽʜʫʚʘʣʴʥʠʤʠ ʝʢʩʧʝʜʠʮʽʷʤʠ, ʘ ʟ 
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ʢʽʥʮʷ 90-ʭ ʨʦʢʽʚ ʜʦ ʩʴʦʛʦʜʥʽ ʉʪʨʠʡʩʴʢʠʤ ʚʽʜʜʽʣʝʥʥʷʤ ʙʫʨʦʚʠʭ ʨʦʙʽʪ, ʱʦ ʻ 

ʩʪʨʫʢʪʫʨʥʠʤ ʧʽʜʨʦʟʜʽʣʦʤ ɸʊ çʋʢʨʛʘʟʚʠʜʦʙʫʚʘʥʥʷè, ʟ ʤʝʪʦʶ ʧʦʰʫʢʽʚ 

ʚʫʛʣʝʚʦʜʥʽʚ ʧʨʦʙʫʨʝʥʦ ʥʠʟʢʫ ʩʚʝʨʜʣʦʚʠʥ ʛʣʠʙʠʥʘʤʠ ʚʽʜ 1000 ʜʦ ʧʦʥʘʜ 

4000 ʤ, ʚ ʷʢʠʭ ʟ-ʧʦʤʽʞ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʩʚʝʨʜʣʦʚʠʥʘʭ ʧʨʦʚʦʜʠʣʠʩʴ 

ʩʪʦʚʙʫʨʥʽ ʟʘʤʽʨʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ 

ʛʝʦʪʝʨʤʽʯʥʦʛʦ ʛʨʘʜʽʻʥʪʫ.  

ɿʘʢʘʨʧʘʪʩʴʢʠʡ ʧʨʦʛʠʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʫʞʝ ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʛʝʦʪʝʨʤʽʯʥʦʛʦ ʛʨʘʜʽʻʥʪʫ [94]. ʊʝʤʧʝʨʘʪʫʨʥʽ ʫʤʦʚʠ ʚ ɿʘʢʘʨʧʘʪʩʴʢʦʤʫ 

ʧʨʦʛʠʥʽ, ʡʤʦʚʽʨʥʦ, ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʷʚʘʤʠ ʚ ʥʝʜʘʚʥʴʦʤʫ ʛʝʦʣʦʛʽʯʥʦʤʫ 

ʤʠʥʫʣʦʤʫ ʤʘʛʤʘʪʠʯʥʠʭ ʽ ʚʫʣʢʘʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʋ ʥʘʜʨʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ 

ʧʨʦʛʠʥʫ ʚʽʜʙʫʣʦʩʷ ʟʘʩʪʠʛʘʥʥʷ ʤʘʛʤʘʪʠʯʥʠʭ ʽʥʪʨʫʟʠʚʥʠʭ ʪʽʣ ʧʦʨʽʜ, ʱʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʥʝʦʛʝʥ-ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʘʭ ʨʦʟʨʽʟʫ ʈʫʩʴʢʦ-

ʂʦʤʘʨʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ [73]. ɺʦʥʠ ʜʦʩʠʪʴ ʤʽʥʣʠʚ ̔ʷʢ ʚ ʤʝʞʘʭ ʣʦʢʘʣʴʥʠʭ 

ʜʽʣʷʥʦʢ, ʪʘʢ ʽ ʚ ʤʝʞʘʭ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʟʘʛʘʣʦʤ. 

ʇʝʨʝʥʝʩʝʥʥʷ ʪʝʧʣʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʨʴʦʤʘ ʦʩʥʦʚʥʠʤʠ ʧʨʦʮʝʩʘʤʠ: 

ʢʦʥʜʫʢʪʠʚʥʦʶ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ, ʪʦʙʪʦ ʧʝʨʝʜʘʯʝʶ ʪʝʧʣʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʽʜ ʯʘʩʪʠʥʢʠ ʜʦ ʯʘʩʪʠʥʢʠ; ʢʦʥʚʝʢʮʽʻʶ, ʪʦʙʪʦ ʤʝʭʘʥʽʯʥʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ 

ʥʘʛʨʽʪʠʭ ʯʘʩʪʠʥʦʢ ʨʝʯʦʚʠʥʠ ʯʠ ʛʘʟʫ; ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤ ʚʠʧʨʦʤʽʥʝʥʥʷʤ 

(ʧʨʦʤʝʥʝʚʠʡ ʪʝʧʣʦʦʙʤʽʥ) [26]. ʄʽʥʣʠʚʽʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ ʚ ʤʝʞʘʭ 

ʧʨʦʛʠʥʫ ʩʧʨʠʯʠʥʝʥʘ ʥʠʟʢʦʶ ʬʘʢʪʦʨʽʚ: ʽʩʪʦʨʽʻʶ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʪʝʨʠʪʦʨʽʾ, ʢʦʤʧʣʝʢʩʦʤ ʩʢʣʘʜʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʦʪʽʢʘʣʠ ʚ 

ʥʘʜʨʘʭ ʧʨʦʛʠʥʫ, ʙʣʦʢʦʚʦʶ ʙʫʜʦʚʦʶ ʜʦʥʝʦʛʝʥʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, 

ʤʽʥʣʠʚʽʩʪʶ ʟʘʛʘʣʴʥʦʾ ʪʦʚʱʠʥʠ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ, ʢʫʪʘʤʠ ʥʘʭʠʣʫ ʧʣʘʩʪʽʚ, 

ʣʽʪʦʬʘʮʽʘʣʴʥʠʤʠ ʥʝʦʜʥʦʨʽʜʥʦʩʪʷʤʠ, ʨʟ̔ʥʦʶ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ ʛʽʨʩʴʢʠʭ 

ʧʦʨʽʜ, ʜʠʥʘʤʽʢʦʶ ʨʫʭʫ ʧʽʜʟʝʤʥʠʭ ʬʣʶʾʜʽʚ, ʘ ʪʘʢʦʞ ʪʝʢʪʦʥʽʯʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ, ʧʨʦʷʚʘʤʠ ʷʢʦʾ ʻ ʪʝʢʪʦʥʽʯʥʽ ʨʦʟʣʦʤʠ ʨʽʟʥʠʭ ʧʦʨʷʜʢʽʚ, 

ʽʥʪʨʫʟʠʚʥʽ ʪʘ ʝʬʫʟʠʚʥʽ ʫʪʚʦʨʝʥʥʷ, ʽ ʪ.ʜ. ɺʠʩʦʢʽ ʪʝʧʣʦʚʽ ʧʦʪʦʢʠ, ʟʥʘʯʥʘ 

ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ ʚ ʇʘʥʦʥʩʴʢʽʡ ʟʘʧʘʜʠʥʽ, ɿʘʢʘʨʧʘʪʩʴʢʦʤʫ 

ʧʨʦʛʠʥʽ ʪʘ ʚ ʽʥʰʠʭ ʩʪʨʫʢʪʫʨʘʭ ʇʘʥʦʥʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʦʙʫʤʦʚʣʝʥʽ 

ʘʢʪʠʚʥʠʤʠ ʛʝʦʜʠʥʘʤʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚ ʮʴʦʤʫ ʨʝʛʽʦʥʽ ʚ ʢʘʡʥʦʟʦʾ. 
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ɿʘʛʘʣʴʥʠʡ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʪʝʧʣʦʚʠʭ ʧʦʪʦʢʽʚ ʤʽʛ ʫʪʚʦʨʠʪʠʩʷ ʪʽʣʴʢʠ 

ʚʥʘʩʣʽʜʦʢ ʨʦʟʪʷʛʘʥʥʷ ʣʽʪʦʩʬʝʨʠ ʽ ʧʽʜʥʷʪʪʷ ʛʣʠʙʠʥʥʠʭ ʥʘʛʨʽʪʠʭ ʤʘʩ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ ʩʦʣʽʜʫʩʥʠʭ ʟʥʘʯʝʥʴ ʫʞʝ ʥʘ 

ʛʣʠʙʠʥʘʭ 40-50 ʢʤ [46].  

ɺʠʩʥʦʚʢʠ ʧʨʦ ʨʝʛʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ ʤʦʞʫʪʴ ʙʫʪʠ 

ʟʨʦʙʣʝʥʽ ʪʽʣʴʢʠ ʥʘ ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʚ ʨʘʤʢʘʭ ʦʜʥʦʨʽʜʥʠʭ 

ʪʝʢʪʦʥʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʘʢʦʾ ʦʙʨʦʙʢʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʧʦʭʠʙʢʘ ʚʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚ ʛʣʠʙʦʢʠʭ 

ʩʚʝʨʜʣʦʚʠʥʘʭ ʩʪʘʥʦʚʠʪʴ 5-10 %. ʋ ʩʚʝʨʜʣʦʚʠʥʘʭ ʛʣʠʙʠʥʦʶ ʧʦʥʘʜ 1000 ʤ 

ʽʩʪʦʪʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʚʧʣʠʚ ʧʦʚʝʨʭʥʝʚʠʭ ʬʘʢʪʦʨʽʚ - ʨʝʣʴʻʬʫ, ʟʤʽʥ ʢʣʽʤʘʪʫ, 

ʽʥʬʽʣʴʪʨʘʮʽʾ ʚʦʜ, ʝʨʦʟʽʾ ʪʘ ʽʥ. [47]. ɸʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ ʪʝʨʤʦʢʘʨʦʪʘʞʥʠʭ 

ʜʽʘʛʨʘʤ ʧʨʦʤʠʩʣʦʚʦ-ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ 68 ʦʧʦʨʥʠʭ, ʧʘʨʘʤʝʪʨʠʯʥʠʭ, 

ʧʦʰʫʢʦʚʠʭ, ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ, ʛʝʦʪʝʨʤʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʧʦʙʫʜʦʚʘʥʦ ʢʘʨʪʠ 

ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʛʽʧʩʦʤʝʪʨʠʯʥʠʭ ʨʽʚʥʷʭ -1000 (ʨʠʩ. 3.3),                   

-2000 (ʨʠʩ. 3.4) ʪʘ -3000 ʤ (ʨʠʩ. 3.5), ʘ ʪʘʢʦʞ ʢʘʨʪʫ ʽʟʦʪʝʨʤʽʯʥʦʾ ʧʦʚʝʨʭʥʽ 

+50 Üʉ (ʨʠʩ. 3.6). ɼʣʷ ʢʦʨʝʢʪʥʦʩʪʽ ʧʦʙʫʜʦʚ ʫ ʾʭ ʦʩʥʦʚʫ ʣʷʛʣʠ ʜʘʥʽ 

ʩʪʦʚʙʫʨʥʠʭ ʟʘʤʽʨʽʚ ʪʝʤʧʝʨʘʪʫʨʠ ʟʽ ʩʚʝʨʜʣʦʚʠʥ, ʷʢʽ ʙʫʣʠ ʚʠʩʪʦʷʥʽ ʥʝ ʤʝʥʰʝ 

ʥʽʞ 20 ʜʽʙ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʝʧʣʦʚʦʾ ʨʽʚʥʦʚʘʛʠ. ʏʝʨʝʟ ʮʝ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ 

ʟʘʤʽʨʽʚ ʟʽ ʩʚʝʨʜʣʦʚʠʥ, ʱʦ ʥʝ ʙʫʣʠ ʚʠʩʪʦʷʥʽ ʜʦʩʪʘʪʥʴʦ ʯʘʩʫ, ʥʝ ʙʫʣʦ ʚʟʷʪʦ 

ʜʦ ʫʚʘʛʠ ʧʨʠ ʧʦʙʫʜʦʚʘʭ.  

ʇʦʙʫʜʦʚʠ ʚʠʢʦʥʘʥʦ ʫ ʩʧʝʮʽʘʣʴʥʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʧʘʢʝʪʽ Surfer (Golden 

Software) ʩʪʚʦʨʝʥʦʤʫ ʜʣʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ, ʟʦʢʨʝʤʘ, ʚʠʢʦʥʘʥʥʷ 

ʩʪʨʫʢʪʫʨʥʠʭ ʧʦʙʫʜʦʚ. ʆʩʥʦʚʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ Surfer ʻ ʦʙʨʦʙʢʘ ʽ 

ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʚʦʤʽʨʥʠʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ, ʱʦ ʦʧʠʩʫʶʪʴʩʷ ʬʫʥʢʮʽʻʶ ʪʠʧʫ:  

                                                 z = f (x, y)                                                    (3.1) 

ʈʦʙʦʪʘ ʟ ʮʽʻʶ ʧʨʦʛʨʘʤʦʶ ʧʝʨʝʜʙʘʯʘʻ ʧʦʙʫʜʦʚʫ ʮʠʬʨʦʚʠʭ ʤʦʜʝʣʝʡ 

ʧʦʚʝʨʭʥʽ, ʜʦʧʦʤʽʞʥʽ ʦʧʝʨʘʮʽʾ ʟ ʥʠʤʠ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽ ʁʧʦʚʝʨʭʦʥʴ. ʎʠʬʨʦʚʘ 

ʤʦʜʝʣʴ ʧʦʚʝʨʭʥʽ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʟʥʘʯʝʥʴ ʫ ʚʫʟʣʘʭ ʧʨʷʤʦʢʫʪʥʦʾ 

ʨʝʛʫʣʷʨʥʦʾ ʩʽʪʢʠ, ʨʦʟʤʽʨʥʽʩʪʴ ʷʢʦʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʢʨʝʪʥʦʾ  
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ʈʠʩ. 3.3. ʂʘʨʪʘ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʛʽʧʩʦʤʝʪʨʠʯʥʦʤʫ ʨʽʚʥʽ -1000 ʤ ʟ ʥʘʢʣʘʜʝʥʦʶ ʩʪʨʫʢʪʫʨʥʦʶ ʢʘʨʪʦʶ ʧʦʚʝʨʭʥʽ ʜʦʥʝʦʛʝʥʦʚʦʾ ʦʩʥʦʚʠ  

1 ï  ̔ ʟʦʛʽʧʩʠ ʜʦʥʝʦʛʝʥʦʚʦʾ ʧʦʚʝʨʭʥʽ, ʤ;  2 - ʧʘʣʝʦʚʫʣʢʘʥʠ;  3 ï ʣʽʥʽʾ ʥʘʩʫʚʽʚ; 4 ï ʛʘʟʦʚʽ ʨʦʜʦʚʠʱʘ;  5 ï ʧʦʚʟʜʦʚʞʥʽ ʨʦʟʣʦʤʠ; 6 ï ʧʦʧʝʨʝʯʥʽ ʨʦʟʣʦʤʠ; 7 ï ʤʝʨʠʜʽʦʥʘʣʴʥʽ ʨʦʟʣʦʤʠ;          

8 ï ʛʣʠʙʦʢʽ ʩʚʝʨʜʣʦʚʠʥʠ; 9 ï ʣʽʥʽʷ ʜʝʨʞʘʚʥʦʛʦ ʢʦʨʜʦʥʫ; 10 - ʛʨʘʥʠʮʽ ɺʠʛʦʨʣʘʪ-ɻʫʪʠʥʩʴʢʦʾ ʛʨʷʜʠ ʪʘ ʚʫʣʢʘʥʽʯʥʦʛʦ ʧʘʩʤʘ ʐʦʣʝʩ;  11 ï ʫ ʯʠʩʝʣʴʥʠʢʫ: ʥʦʤʝʨ ʪʘ ʥʘʟʚʘ ʩʚʝʨʜʣʦʚʠʥʠ, ʫ 

ʟʥʘʤʝʥʥʠʢʫ: ʪʝʤʧʝʨʘʪʫʨʘ ʉ ʥʘ ʘʙʩʦʣʶʪʥʽʡ ʚʽʜʤʽʪʮʽ -1000 ʤ;  12 ï ʤʽʩʪʘ.


