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ʇʈʆɹʃɽʄʀ ʇɽʈɽʈʆɹʂʀ ʉʄɯʊʊʗ ʊɸ ʐʃʗʍʀ ɰʍ ɺʀʈɯʐɽʅʅʗ ɺ ʋʂʈɸɰʅɯ 

 

ɸ ʠhʭʤʽʥ O.B., ɼʦʙʨʦʚʦʣʴʩʢʠʡ ɻ.ʉ. 

ɼʦʥʝʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʫʧʨʘʚʣʽʥʥʷ 

 

ɹʫʜʽʚʥʠʮʪʚʦ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʭ ʟʘʚʦʜʽʚ ʟʘʥʷʪʪʷ 

ʥʝʜʝʰʝʚʝ - ʥʘ ʦʜʠʥ ʪʘʢʠʡ ʦʙ'ʻʢʪ ʧʦʪʨʽʙʥʦ ʙʣʠʟʴʢʦ $ 200 ʤʣʥ. ʆʜʥʘʢ ʩʧʨʘʚʘ ʪʦʛʦ 

ʚʘʨʪʘ: ʧʽʜʧʨʠʻʤʩʪʚʘ ʨʷʪʫʶʪʴ ʜʦʚʢʽʣʣʷ, ʝʢʦʥʦʤʣʷʪʴ ʙʶʜʞʝʪʥʽ ʢʦʰʪʠ ʽ ʩʪʚʦʨʶʶʪʴ 

ʥʦʚʽ ʨʦʙʦʯʽ ʤʽʩʮʷ. 

ʂʨʽʤ ʈʽʚʥʝʥʩʴʢʦʛʦ, ʚ ʋʢʨʘʾʥʽ ʬʫʥʢʮʽʦʥʫʶʪʴ ʱʝ ʜʚʘ ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʽ ʟʘʚʦʜʠ - 

ʚ ʂʠʻʚʽ ʪʘ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʫ. ʉʪʦʣʠʯʥʠʡ ʟʘʚʦʜ ʩʧʘʣʶʻ ʜʦ 25% ʥʝʩʦʨʪʦʚʘʥʠʭ 

ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʂʠʻʚʘ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 240 000 ʪʦʥʥ ʥʘ ʨʽʢ. 

ʆʜʥʘʢ ʦʙʣʘʜʥʘʥʥʷ ʟʘʚʦʜʽʚ ʥʘʩʪʽʣʴʢʠ ʤʦʨʘʣʴʥʦ ʽ ʬʽʟʠʯʥʦ ʟʘʩʪʘʨʽʣʦ, ʱʦ ʚʠʢʠʜʠ ʚ 

ʘʪʤʦʩʬʝʨʫ ʤʘʡʞʝ ʟʚʦʜʷʪʴ ʥʘʥʽʚʝʮʴ ʾʭ ʙʣʘʛʦʨʦʜʥʫ ʤʝʪʫ. 

 ʅʘ ʞʘʣʴ, ʩʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʦʩʥʦʚʥʫ ʬʽʥʘʥʩʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦ ʧʝʨʝʨʦʙʮʽ 

ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʥʝʩʫʪʴ ʨʷʜʦʚʽ ʛʨʦʤʘʜʷʥʠ. ɺʞʝ ʪʨʠʥʘʜʮʷʪʴ ʨʦʢʽʚ ʜʝʨʞʘʚʘ 

ʥʘʤʘʛʘʻʪʴʩʷ ʚʧʨʦʚʘʜʠʪʠ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʧʨʠʥʮʠʧ çʟʘʙʨʫʜʥʶʚʘʯ 

ʧʣʘʪʠʪʴè 

ʂʘʙʽʥʝʪ ʄʽʥʽʩʪʨʽʚ, ʩʢʘʩʫʚʘʚʰʠ ʧʦʩʪʘʥʦʚʫ ˉ915, ʟʘ ʷʢʠʤ ʽʤʧʦʨʪʝʨʠ ʙʫʣʠ 

ʟʦʙʦʚ'ʷʟʘʥʽ ʫʢʣʘʜʘʪʠ ʜʦʛʦʚʽʨ ʟ ʢʦʤʧʘʥʽʻʶ ʥʘ ʫʪʠʣʽʟʘʮʽʶ ʫʧʘʢʦʚʢʠ. ʇʦʩʪʘʚʠʣʠ ʞʠʨʥʫ 

ʢʨʘʧʢʫ ʥʘ ʨʦʟʩʘʜʥʠʢʘʭ ʢʦʨʫʧʮʽʾ ʽ ʚʽʜʤʠʚʘʥʥʽ ʛʨʦʰʝʡ. ɺʦʥʘ ʟʦʙʦʚ'ʷʟʘʥʘ ʧʝʨʝʜʙʘʯʘʪʠ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦ ʩʢʦʨʦʯʝʥʥʶ ʚʽʜʭʦʜʽʚ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʯʝʨʝʟ 

ʤʽʥʽʤʽʟʘʮʽʶ ʦʩʚʽʪʠ, ʫʪʠʣʽʟʘʮʽʶ ʪʘ ʙʝʟʧʝʯʥʝ ʫʩʫʥʝʥʥʷ. ʋ ʧʝʨʝʨʦʙʥʠʢʽʚ ʟʦʙʦʚ'ʷʟʘʥʘ 

ʚʠʥʠʢʥʫʪʠ ʤʦʪʠʚʫʚʘʥʥʷ ʜʦ ʧʦʚʪʦʨʥʦʤʫʧʨʽʤʝʥʝʥʽʶ ʚʽʜʭʦʜʽʚ ʫ ʚʠʨʦʙʥʠʯʦʤʫ ʮʠʢʣʽ, 

ʦʩʦʙʣʠʚʦ ʪʘʤ, ʜʝ ʽʩʥʫʻ ʧʦʪʝʥʮʽʘʣ ʟʥʠʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʦʢʨʫʞʘʶʱʫʶ ʩʝʨʝʜʫ. 

ʋʢʨʘʾʥʘ ʧʨʘʢʪʠʯʥʦ ʟʘʭʣʠʥʘʻʪʴʩʷ ʚ ʩʚʦʾʭ ʧʦʙʫʪʦʚʠʭ ʽ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʘʭ. ɿʘ 

ʾʭ ʦʙʩʷʛʦʤ ʥʘ ʜʫʰʫ ʞʠʪʝʣʽʚ ʋʢʨʘʽʥʘʣʽʜʽʨʫʝʪ ʚ ɭʚʨʦʧʽ - ʚ ʢʦʞʥʦʛʦ ʫʢʨʘʾʥʮʷ, ʟʛʽʜʥʦ ʟ 

ʨʽʟʥʠʤʠ ʦʮʽʥʢʘʤʠ, ʧʨʠʧʘʜʘʻ ʧʦʥʘʜ 700 ʪʦʥʥ ʩʤʽʪʪʷ. ʂʦʞʝʥ ʛʦʜʥʘʢʘʧʣʽʚʘʥʽʝ ʚʽʜʭʦʜʽʚ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 5-7%. ɸ 2025 ʨʦʢʫ, ʟʛʽʜʥʦ ʧʨʦʛʥʦʟʘʤʠ ʽʥʪʝʨʥʘʮʽʦʥʘʣʴʥʠʭ 

ʧʨʽʨʦʜʦʦʭʨʘʥʥʠʭʫʯʨʝʞʜʝʥʽʡ, ʚ ʋʢʨʘʾʥʽ ʥʘʢʦʧʠʯʠʪʴʩʷ ʚʞʝ 17 000 000 ʤʣʥ ʚʽʜʭʦʜʽʚ! 
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6) ʋ ʮʽʣʦʤʫ ʥʘʰʽ ʦʬʽʮʽʡʥʦ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʟʚʘʣʠʱʘ ʟʘʡʤʘʶʪʴ 7% ʪʝʨʠʪʦʨʽʾ 

ʢʨʘʾʥʠ - ʝʢʚʽʚʘʣʝʥʪ ʧʣʦʱʽ ʥʝʚʝʣʠʢʦʾ ʻʚʨʦʧʝʡʩʴʢʦʾ ʢʨʘʾʥʠ, ʪʘʢʦʾ ʷʢ ʏʦʨʥʦʛʦʨʽʷ ʘʙʦ 

ɼʘʥʽʷ.ʋʯʸʥʠʝ ʚʠʨʘʭʫʚʘʣʠ, ʪʦ ʱʦ 1 ʞʠʪʝʣʴ ʟʘ ʯʘʩ ʚʠʨʦʙʣʷʻ ʚ ʜʝʩʷʪʴ ʨʘʟʽʚ ʙʽʣʴʰʝ 

ʚʽʜʭʦʜʽʚ, ʥʽʞ ʚʘʞʠʪʴ ʩʘʤ - ʧʨʠʙʣʠʟʥʦ 600 700 ʢʛ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ - ʚ ʅʦʨʚʝʛʽʾ, ɯʩʧʘʥʽʾ 

ɺ ʫʤʦʚʘʭ ʷʢʱʦ ʢʨʘʾʥʘ ʥʽʷʢ ʥʝ ʤʦʞʝ ʚʧʦʨʘʪʠʩʷ ʽʟ ʟʘʚʜʘʥʥʷʤ ʦʙʨʦʙʢʠ ʚʽʜʭʦʜʽʚ, 

ʜʚʠʛʫʥʦʤ ʟʤʽʥ ʤʦʛʫʪʩʪʘʥʦʚʽʪʴʩʷ ʩʦʮʽʘʣʴʥʽ ʫʩʪʘʥʦʚʠ ʽ ʧʨʦʩʪʽ ʛʨʘʞʜʘʥʝ.ʆʥʽ 

ʟʦʙʦʚ'ʷʟʘʥʽ ʟʨʦʟʫʤʽʪʠ ʜʽʡʩʥʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷʩʫʱʝʩʪʚʦʚʘʥʽʷ ʽ ʩʘʤʦʧʦʯʫʪʪʷ 

ʥʝʢʝʨʦʚʘʥʦʛʦ ʚʠʢʠʜʫ ʟʘʣʠʰʢʽʚ ʚ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʇʨʠʪʷʛʫʚʘʪʠ ʽʥʪʝʨʝʩ ʜʦ 

ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʽ ɿʘ ʜʦʧʦʤʦʛʦʶ ɿʄɯ, ʤʽʞʥʘʨʦʜʥʽ ʬʦʥʜʠ, ʚʫʣʠʯʥʽ ʧʨʦʤʦ-

ʘʢʮʽʾ. 

ɿ ʜʝʨʞʘʚʥʦʛʦ ʪʘ ʤʽʩʮʝʚʠʭ ʙʶʜʞʝʪʽʚ ʥʘ ʧʨʠʙʠʨʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʫ ʚʽʜʭʦʜʽʚ ʥʘ 

ʚʩʶ ʋʢʨʘʾʥʫ ʱʦʨʽʯʥʦ ʚʠʜʽʣʷʣʦʩʷ ʚʩʴʦʛʦ 300 ʤʣʥ ʛʨʥ 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʘʩʰʪʘʙʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʝʢʪʽʚ ʜʝʨʞʘʚʘ 

ʧʦʚʠʥʥʘ ʟʘʣʫʯʘʪʠ ʽʥʚʝʩʪʦʨʽʚ, ʧʨʦʧʦʥʫʚʘʪʠ ʾʤ ʜʦʪʘʮʽʾ ʽ ʧʨʝʬʝʨʝʥʮʽʾ ʦʧʦʜʘʪʢʫʚʘʥʥʷ. 

ʆʜʥʘʢ ʪʽʣʴʢʠ ʽʩʪʦʨʽʷ ʈʽʚʥʝʥʩʴʢʦʛʦ ʟʘʚʦʜʫ ʚʽʜʙʠʚʘʻ ʙʘʞʘʥʥʷ ʦʩʪʘʥʥʽʭ ʤʘʪʠ ʩʧʨʘʚʫ ʟ 

ʋʢʨʘʾʥʦʶ. 

ɺ ʋʢʨʘʾʥʽ ʚʽʜʩʫʪʥʽʩʪʴ ʩʦʮʽʘʣʴʥʦʾ ʨʝʢʣʘʤʠ ʽ ʙʘʡʜʫʞʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʱʝ ʙʽʣʴʰʝ 

ʫʩʢʣʘʜʥʶʶʪʴ ʩʠʪʫʘʮʽʶ. ɸ ʢʦʰʪʽʚ ʥʘ ʧʦʧʫʣʷʨʠʟʘʮʽʶ ʽʜʝʾ ʩʦʨʪʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ - 

ʥʝʤʘʻ. ʇʨʦ ʷʢʫ ʘʛʽʪʘʮʽʾ ʟ ʙʦʢʫ ʫʨʷʜʫ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ, ʷʢʱʦ ʜʝʨʞʘʚʘ ʥʝ ʤʦʞʝ ʟʥʘʡʪʠ 

ʛʨʦʰʽ ʥʘ ʣʽʢʚʽʜʘʮʽʶ ʟʚʘʣʠʱ ʽ ʙʫʜʽʚʥʠʮʪʚʦ ʩʤʽʪʪʻʧʝʨʝʨʦʙʥʠʭ ʟʘʚʦʜʽʚ 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʥʘʙʣʠʟʠʪʠʩʷ ʜʦ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʧʦʪʨʽʙʥʘ ʥʝ ʪʽʣʴʢʠ 

ʟʦʙʦʚ'ʷʟʘʥʥʷ ʽ ʥʦʚʠʝʧʦʜʭʦʜʠ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ, ʧʝʨʝʨʦʙʢʠ ʽ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ, ʘ ʡ ʫ 

ʚʩʪʘʥʦʚʣʝʥʽʡ ʩʪʝʧʝʥʽʪʨʘʥʩʬʦʨʤʘʮʽʷ ʚ ʩʚʽʜʦʤʦʩʪʽ. ɹʦ ʷʢʱʦ ʢʨʘʾʥʘ ʥʝ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ, 

ʜʚʠʛʫʥʦʤ ʟʤʽʥ ʦʙʷʟʘʥʠʩʪʘʥʦʚʽʪʴʩʷ ʤʠ ʩʘʤʽ. 

 ʊʨʘʛʝʜʽʷ ʥʘ ɻʨʠʙʦʚʠʮʴʢʦʤʫ ʩʤʽʪʪʻʟʚʘʣʠʱʽ ʙʽʣʷ ʃʴʚʦʚʘ, ʜʝ ʩʪʘʚʩʷ ʦʙʚʘʣ ʩʤʽʪʪʷ 

ʽ ʟʘʛʠʥʫʣʠ ʣʶʜʠ, ʚʠʢʣʠʢʘʣʘ ʰʠʨʦʢʠʡ ʨʝʟʦʥʘʥʩ ʚ ʩʫʩʧʽʣʴʩʪʚʽ. ɸʣʝ ʢʦʣʠ ʧʨʠʩʪʨʘʩʪʽ 

ʚʱʫʭʥʫʪʴ, ʩʤʽʪʪʻʚʽ ʧʦʣʽʛʦʥʠ ʥʽʢʫʜʠ ʥʝ ʟʥʠʢʥʫʪʴ ʽ ʟʘʣʠʰʘʪʴʩʷ ʤʽʥʘʤʠ ʩʧʦʚʽʣʴʥʝʥʦʾ 

ʜʽʾ. 
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ʇʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʽʜʙʽʨ ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʪʦʨʠʥʥʦʾ ʧʝʨʝʨʦʙʢʠ, 

ʘ ʽʥʰʫ ʯʘʩʪʠʥʫ ʩʤʽʪʪʷ ʚʽʜʧʨʘʚʣʷʪʠ ʥʘ ʫʪʠʣʽʟʘʮʽʶ. ʅʘʧʨʠʢʣʘʜ, ʚ ʗʧʦʥʽʾ ʪʘ ʐʚʝʮʽʾ ʧʽʜ 

ʚʪʦʨʠʥʥʫ ʧʝʨʝʨʦʙʢʫ ʧʦʪʨʘʧʣʷʻ 60-80% ʩʤʽʪʪʷ. 

ʋ ʐʚʝʮʽʾ ʽ ʐʚʝʡʮʘʨʽʾ ʧʝʨʝʡʰʣʠ ʥʘ ʥʫʣʴʦʚʝ ʧʦʭʦʚʘʥʥʷ. ʇʨʠʨʦʜʥʦ, ʮʝ ʚʠʤʘʛʘʻ 

ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ. ɸʣʝ ʛʨʦʤʘʜʷʥʠ ʮʠʭ ʢʨʘʾʥ ʟʘ ʮʝ ʧʣʘʪʷʪʴ ʙʣʠʟʴʢʦ 1% ʚʽʜ ʩʚʦʛʦ ʜʦʭʦʜʫ. 

ʋʢʨʘʾʥʮʽ ʞ ʩʴʦʛʦʜʥʽ ʧʣʘʪʷʪʴ ʣʠʰʝ 0,1% ʚʽʜ ʜʦʭʦʜʫ, ʘ ʮʝ ʙʣʠʟʴʢʦ 10 ʛʨʠʚʝʥʴ ʥʘ 

ʤʽʩʷʮʴ. 

ɿʘ ʨʦʟʨʘʭʫʥʢʘʤʠ, ʥʘʣʘʛʦʜʠʪʠ ʚ ʋʢʨʘʾʥʽ ʚʝʩʴ ʮʠʢʣ ʟʙʦʨʫ, ʩʦʨʪʫʚʘʥʥʷ ʪʘ 

ʧʝʨʝʨʦʙʢʠ ʩʤʽʪʪʷ ʙʫʜʝ ʧʨʠʙʣʠʟʥʦ ʢʦʰʪʫʚʘʪʠ ʙʣʠʟʴʢʦ 50 -100 ʛʨʠʚʝʥʴ ʚ ʤʽʩʷʮʴ ʥʘ 

ʦʜʥʦʛʦ ʛʨʦʤʘʜʷʥʠʥʘ " 

ɿʛʽʜʥʦ ʟʽ ʩʣʦʚʘʤʠ ʝʢʦʣʦʛʽʚ, ʙʝʟʧʝʯʥʠʭ ʩʤʽʪʪʻʚʠʭ ʧʦʣʽʛʦʥʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʩʪʚʦʨʝʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʙʩʦʣʶʪʥʦ ʚʩʽʤ ʻʚʨʦʧʝʡʩʴʢʠʤ ʥʦʨʤʘʤ, ʟʘ ʚʝʣʠʢʠʤ 

ʨʘʭʫʥʢʦʤ ʥʝ ʽʩʥʫʻ. 

 ʂʨʽʤ ʮʴʦʛʦ, ʟʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʝʢʦʣʦʛʽʚ, ʥʘ ʩʴʦʛʦʜʥʽ ʣʠʰʝ 78% ʞʠʪʝʣʽʚ ʋʢʨʘʾʥʠ 

ʦʭʚʘʯʝʥʦʮʝʥʪʨʘʣʽʟʦʚʘʥʥʠʤ ʚʠʚʝʟʝʥʥʷʤ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ. ɯ ʜʘʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʪʦʛʦ, ʱʦ ʪʽʣʴʢʠ ʣʠʰʝ ʩʦʛʣʘʩʥʦʩʣʫʞʝʙʥʠʤ ʚʽʜʦʤʦʩʪʷʤʠ ʚ ʋʢʨʘʾʥʽ ʱʦʨʦʢʫ ʟ'ʷʚʣʷʻʪʴʩʷ 

30000 ʥʝʚʠʨʽʰʝʥʠʭ ʟʚʘʣʠʱ ʩʤʽʪʪʷ. 

ɿ ʤʝʪʦʶ ʧʦʣʽʧʰʝʥʥʷ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʥʝʦʙʭʽʜʥʦ 

ʜʦʣʫʯʠʪʠʩʷ ʜʦ ɼʠʨʝʢʪʠʚʠ ɭʉ ʟ ʩʦʨʪʫʚʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʠ ʩʤʽʪʪʷ, ʱʦ ʜʘʩʪʴ 

ʤʦʞʣʠʚʽʩʪʴ: 

- ɻʘʨʘʥʪʫʚʘʪʠ ʟʥʠʞʝʥʥʷ ʯʠʩʣʘ ʧʘʢʫʚʘʣʴʥʠʭ ʚʽʜʭʦʜʽʚ (ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʣʽʤʽʪʫʚʘʥʥʷ ʫʧʘʢʦʚʢʠ ʩʧʦʞʠʚʯʠʭ ʪʦʚʘʨʽʚ); 

 - ʉʪʠʤʫʣʶʚʘʪʠ ʚʪʦʨʠʥʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ / ʧʝʨʝʨʦʙʢʫ 

ʧʘʢʫʚʘʣʴʥʠʭ ʚʽʜʭʦʜʽʚ, ʘ ʢʨʽʤ ʪʦʛʦʩʦʙʣʶʜʝʥʽʷ ʢʚʦʪʠ ʟʛʽʜʥʦ ʚʽʜʥʦʚʣʝʥʥʶ / ʨʝʮʠʢʣʽʥʛʫ;  

- ʉʧʨʠʷʪʠ ʢʦʥʮʝʧʮʽʷʤ ʚʪʦʨʠʥʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʧʘʢʫʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʪʦʨʽʯʥʦʽʩʧʦʣʴʟʦʚʘʥʠ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʤ ʩʧʦʩʦʙʦʤ;  

- ɺʠʢʦʥʫʚʘʪʠ ʟʘʭʦʜʠ ʟ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʦʚʝʨʥʝʥʥʷ ʽ / ʘʙʦ ʧʽʜʛʦʪʦʚʢʘ ʚʠʢʦʨʠʩʪʘʥʦʾ ʫʧʘʢʦʚʢʠ ʧʦʢʫʧʮʝʤ ʘʙʦ ʽʥʰʠʤ 

ʦʩʪʘʪʦʯʥʠʤ ʢʦʨʠʩʪʫʚʘʯʝʤ ʯʠ ʢʦʥʬʽʩʢʘʮʽʷ ʟ ʫʩʪʘʥʦʚʣʝʥʦʛʦ ʧʦʪʦʢʫ ʚʽʜʭʦʜʽʚ ʟ ʤʝʪʦʶ 

ʧʦʜʘʣʴʰʦʛʦ ʧʝʨʝʥʘʧʨʘʚʣʝʥʥʷ ʙʽʣʴʰ ʧʨʠʡʥʷʪʥʠʤ ʰʣʷʭʦʤ. 
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ɿ ʜʦʩʚʽʜʫ ʚʠʩʦʢʦʨʦʟʚʠʥʝʥʠʭ ʜʝʨʞʘʚ ʦʯʝʚʠʜʥʦ, ʱʦ ʧʝʨʝʨʦʙʢʘ ʩʤʽʪʪʷ ʻ 

ʙʘʛʘʪʦʦʙʽʮʷʶʯʠʤ, ʝʢʦʣʦʛʽʯʥʦ-ʙʝʟʧʝʯʥʠʤ ʽ ʝʢʦʥʦʤʽʯʥʦ ʮʽʢʘʚʠʤ ʩʧʦʩʦʙʦʤ ʙʦʨʦʪʴʙʠ ʟ 

ʚʽʜʭʦʜʘʤʠ, ʷʢʠʡ ʟʜʘʪʥʠʡ ʧʨʠʥʦʩʠʪʠ ʜʦʭʽʜ. ɼʦ ʡʦʛʦ ʧʝʨʝʚʘʛʠ ʥʘʣʝʞʠʪʴ ʬʦʨʤʫʚʘʥʥʷ 

ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʟʜʝʰʝʚʣʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʟ ʚʪʦʨʩʠʨʦʚʠʥʠ ʯʝʨʝʟ ʨʘʭʫʥʦʢ ʝʢʦʥʦʤʽʾ 

ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ, ʚʦʜʠ, ʽʥʰʠʭ ʨʝʩʫʨʩʽʚ. ʇʨʦʤʠʩʣʦʚʽʩʪʴ ʦʙʨʦʙʢʠ 

ʟʘʣʠʰʢʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʦ ʤʝʥʰʠʤ ʯʠʩʣʦʤ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ, ʛʽʜʨʦʩʬʝʨʫ 

ʽ ʛʨʫʥʪʠ. ʂʨʽʤ ʮʴʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʪʦʨʠʥʥʠʭ ʨʝʩʫʨʩʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʝʛʪʠ 

ʧʝʨʚʠʥʥʽ ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ, ʷʢʽ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʻ ʥʝ ʚʽʜʥʦʚʣʶʚʘʥʠʤʠ ʪʘ 

ʚʠʯʝʨʧʥʠʤʠ. 

ʆʪʞʝ, ʚʣʘʩʥʝ ʪʘʢʝ ʩʪʘʚʣʝʥʥʷ ʚ ʛʘʣʫʟʽ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʜʦʮʽʣʴʥʦ 

ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʚ ʋʢʨʘʾʥʽ, ʪʘʢ ʷʢ ʚʦʥʦ  ʜʦʟʚʦʣʠʪʴ ʧʨʠʚʝʩʪʠ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʚʽʣʴʥʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʽʩʥʫʶʯʠʭ ʩʤʽʪʪʻʚʠʭ  

ʧʦʣʽʛʦʥʽʚ ʪʘ ʟʘʧʦʙʽʛʪʠ ʫʪʚʦʨʝʥʥʶ ʥʦʚʠʭ ʩʤʽʪʪʻʟʚʘʣʠʱ,  ʩʪʚʦʨʝʥʥʶ ʥʦʚʠʭ ʨʦʙʦʯʠʭ 

ʤʽʩʮʴ ʪʘ ʟʤʝʥʰʝʥʥʶ ʨʽʚʥʷ ʙʝʟʨʦʙʽʪʪʷ ʚ ʋʢʨʘʾʥʽ ʽ ʩʬʦʨʤʫʚʘʪʠ ʥʦʚʝ, ʙʽʣʴʰ 

ʮʠʚʽʣʽʟʦʚʘʥʝ ʩʪʘʚʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ ʜʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʩʚʦʾʭ 

ʦʙʦʚôʷʟʢʽʚ ʱʦʜʦ ʡʦʛʦ ʦʭʦʨʦʥʠ ʪʘ ʟʙʝʨʝʞʝʥʥʷ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 
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ʌʽʥʘʥʩʠ. ʄʝʥʝʜʞʤʝʥʪ, 2015. - ˉ2. ï ʉ. 68-77. 

4. ɼʫʰʝʯʢʽʥʘ ʅ. ʉʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʩʦʨʪʫʚʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ / ʅ.ɼʫʰʝʯʢʽʥʘ // 

ʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʬʦʨʤʫʚʘʥʥʷ ʉʪʨʘʪʝʛʽʾ ʧʦʚʦʜʞʝʥʥʷ ʟ ʥʝʙʝʟʧʝʯʥʠʤʠ 

ʚʽʜʭʦʜʘʤʠ ʚ ʋʢʨʘʾʥʽ: ʟʙʽʨʢʘ ʤʘʪʝʨʽʘʣʽʚ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʬʦʨʫʤʫ çʇʦʚʦʜʞʝʥʥʷ ʟ 

ʚʽʜʭʦʜʘʤʠ ʚ ʋʢʨʘʾʥʽ: ʟʘʢʦʥʦʜʘʚʩʪʚʦ, ʝʢʦʥʦʤʽʢʘ, ʪʝʭʥʦʣʦʛʽʾè (ʂʠʾʚ, 22-23 ʣʠʩʪʦʧʘʜʘ 
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ʋʊʀʃɯɿɸʎɯʗ ʉʄɯʊʊʗ: ʇʈʆɹʃɽʄɸ ʉʋʏɸʉʅʆɻʆ ʊɸ ʄɸʁɹʋʊʅʔʆɻʆ 

 

ɹʫʛʨʻʻʚ ɻ., ʂʫʤʫʨʞʠ ʂ.ɺ., ʇʘʰʢʦ ʄ., ʐʢʘʣʽʢʦʚ ʆ.ɺ. 

ʉʧʝʮʽʘʣʽʟʦʚʘʥʘ ʰʢʦʣʘ ʟ ʧʦʛʣʠʙʣʝʥʠʤ ʚʠʚʯʝʥʥʷʤ ʦʢʨʝʤʠʭ ʧʨʝʜʤʝʪʽʚ I-III  ʩʪʫʧʝʥʽʚ ˉ4 

 

ɺʚʝʜʝʥʥʷ ʫ ʝʢʩʧʣʫʘʪʘʮʽʶ ʩʤʽʪʪʻʚʠʭ ʙʘʢʽʚ ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʚʽʜʭʦʜʽʚ 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʽʩʥʫʻ ʧʨʦʙʣʝʤʘ ʧʝʨʝʨʦʙʢʠ ʩʤʽʪʪʷ ʯʝʨʝʟ ʩʢʣʘʜʥʽʩʪʴ ʪʘ 

ʥʝʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ ʧʦʜʽʣʫ. ʇʽʜʧʨʠʻʤʩʪʚʘ ʟ ʧʝʨʝʨʦʙʢʠ ʩʤʽʪʪʷ ʥʝ ʤʘʶʪʴ ʜʦʩʪʘʪʥʽʭ 

ʪʝʭʥʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʪʦʯʥʦʛʦ ʡʦʛʦ ʧʦʜʽʣʫ, ʱʦ ʟʘʚʘʞʘʻ ʧʨʦʚʦʜʠʪʠ ʩʘʤ ʧʨʦʮʝʩ 

ʧʝʨʝʨʦʙʢʠ. ʅʘʪʦʤʽʩʪʴ ʧʦʜʽʣ ʚʽʜʭʦʜʽʚ ʫ ʧʦʙʫʪʽ ʤʘʡʞʝ ʥʝ ʥʘʷʚʥʠʡ. ʆʩʥʦʚʥʦʶ 

ʧʨʠʯʠʥʦʶ ʜʘʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʩʤʽʪʪʻʚʠʭ ʙʘʢʽʚ ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʩʤʽʪʪʷ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʮʠʭ ʟʘʩʦʙʽʚ ʜʦʟʚʦʣʠʪʴ ʩʦʨʪʫʚʘʪʠ ʚʽʜʭʦʜʠ 

ʱʝ ʥʘ ʝʪʘʧʽ ʾʭ ʟʙʦʨʫ ʪʘ ʚʞʝ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʧʝʨʝʨʦʙʣʷʪʠ ʾʭ. ʊʘʢʦʞ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, 

ʱʦ ʮʝʡ ʧʨʦʮʝʩ ʙʫʜʝ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘʩʝʣʝʥʥʷ ʥʘ ʥʘʷʚʥʽ ʧʨʦʙʣʝʤʠ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ 

ʟʤʝʥʰʠʪʴ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʩʤʽʪʪʻʚʠʭ ʙʘʢʽʚ ʫ ʛʨʦʤʘʜʩʴʢʠʭ ʤʽʩʮʷʭ 

ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʩʤʽʪʪʷ ʥʘ ʚʫʣʠʮʷʭ ʩʧʨʠʯʠʥʝʥʘ ʪʠʤ, ʱʦ ʫ ʙʘʛʘʪʴʦʭ ʟʦʥʘʭ ʟ 

ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʣʶʜʝʡ ʥʝʜʦʩʪʘʪʥʴʦ ʘʙʦ ʚʟʘʛʘʣʽ ʥʝʤʘʻ ʩʤʽʪʪʻʚʠʭ ʙʘʢʽʚ. ʏʝʨʝʟ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ ʟʘʛʘʣʴʥʘ ʤʘʩʘ ʩʤʽʪʪʷ ʜʦʩʠʪʴ ʚʝʣʠʢʘ, ʘʣʝ ʧʨʘʚʠʣʴʥʦ 

ʧʦʟʙʘʚʠʪʠʩʴ ʚʽʜ ʥʴʦʛʦ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʟʙʽʣʴʰʫʻ ʟʘʩʤʽʯʝʥʽʩʪʴ 

ʚʫʣʠʮʴ. ʄʠ ʧʨʦʧʦʥʫʻʤʦ ʚʩʪʘʥʦʚʠʪʠ ʜʦʜʘʪʢʦʚʽ ʩʤʽʪʪʻʚʽ ʙʘʢʠ ʫ ʛʨʦʤʘʜʩʴʢʠʭ ʤʽʩʮʷʭ, 

ʜʝ ʱʦʜʝʥʥʦ ʚʽʜʚʽʜʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ (>1000). ɸ ʪʘʢʦʞ ʚʩʪʘʥʦʚʠʪʠ ʩʤʽʪʪʻʚʽ 

ʙʘʢʠ ʫ ʟʦʥʘʭ 200ʭ200 ʤʝʪʨʽʚ, ʜʝ ʟʘʨʘʟ ʪʘʢʠʭ ʥʝʤʘʻ. 

ʇʨʦʚʝʜʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʘʢʮʽʡ ʫ ʧʽʜʪʨʠʤʢʫ çʩʤʽʪʪʻʚʦʾè ʢʫʣʴʪʫʨʠ 

ʋ ʜʘʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ çʩʤʽʪʪʻʚʘè ʢʫʣʴʪʫʨʘ ʥʘʩʝʣʝʥʥʷ ʜʦʩʠʪʴ ʥʠʟʢʘ, ʱʦ ʻ 

ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʟʘʩʤʽʯʝʥʦʩʪʽ ʚʫʣʠʮʴ. ɹʘʛʘʪʦ ʣʶʜʝʡ ʧʦʟʙʘʚʣʷʶʪʴʩʷ ʚʽʜ ʩʤʽʪʪʷ ʫ 

ʥʝʧʨʠʩʪʦʩʦʚʘʥʠʭ ʜʣʷ ʮʴʦʛʦ ʤʽʩʮʷʭ, ʘ ʪʘʢʦʞ ʥʝ ʟʥʘʶʪʴ ʧʨʘʚʠʣʘ ʧʨʘʚʠʣʴʥʦʾ ʫʪʠʣʽʟʘʮʽʾ 

ʩʤʽʪʪʷ. ʇʨʦʚʝʜʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʘʢʮʽʡ, ʪʘʢʠʭ ʷʢ: 

1. ʉʫʩʧʽʣʴʥʝ ʧʨʠʙʠʨʘʥʥʷ 

2. ʈʝʢʣʘʤʘ, ʱʦ ʽʥʬʦʨʤʫʻ ʧʨʦ ʧʨʘʚʠʣʘ ʫʪʠʣʽʟʘʮʽʾ ʩʤʽʪʪʷ 
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3. ʉʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʛʘʣʫʟʝʚʠʭ ʦʨʛʘʥʽʟʘʮʽʾ 

ʙʫʜʝ ʚʧʣʠʚʘʪʠ ʥʘ ʰʠʨʦʢʽ ʧʣʘʩʪʠ ʥʘʩʝʣʝʥʥʷ ʪʘ ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ ʩʫʤʘʨʥʫ 

ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʣʝʥʦʛʦ ʩʤʽʪʪʷ. 

ʉʪʚʦʨʝʥʥʷ ʩʤʽʪʪʻʚʠʭ ʧʦʣʽʛʦʥʽʚ, ʷʢʽ ʦʙʩʣʫʛʦʚʫʶʪʴ ʚʝʣʠʢʽ ʪʝʨʠʪʦʨʽʾ ʪʘ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʙʝʟʧʝʯʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ 

ʅʘʷʚʥʽ ʩʤʽʪʪʻʚʽ ʧʦʣʽʛʦʥʠ ʟʘʧʦʚʥʶʶʪʴʩʷ ʜʦʩʠʪʴ ʰʚʠʜʢʦ ʪʘ ʷʚʣʷʶʪʴ ʩʝʨʡʦʟʥʫ 

ʟʘʛʨʦʟʫ ʥʘʚʢʦʣʠʰʥʽʤ ʥʘʩʝʣʝʥʠʤ ʧʫʥʢʪʘʤ. ʊʘʢʦʞ ʽʩʥʫʻ ʜʦʩʠʪʴ ʚʝʣʠʢʽ ʧʝʨʝʰʢʦʜʠ ʟ 

ʙʫʜʫʚʘʥʥʷʤ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʧʝʨʝʨʦʙʢʠ ʩʤʽʪʪʷ, ʙʦ ʩʘʤʝ ʙʫʜʫʚʘʥʥʷ ʪʘ ʦʙʣʘʜʥʘʥʥʷ 

ʢʦʰʪʫʻ ʚʝʣʠʢʫ ʩʫʤʫ. ʄʠ ʧʨʦʧʦʥʫʻʤʦ ʩʪʚʦʨʠʪʠ ʚʝʣʠʢʽ ʩʤʽʪʪʻʚʽ ʧʦʣʽʛʦʥʠ ʥʘ ʙʝʟʧʝʯʥʽʡ 

ʚʽʜʩʪʘʥʽ ʚʽʜ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʫ ʷʢʠʭ ʙʫʜʫʪʴ ʟʙʝʨʽʛʘʪʠʩʷ ʚʽʜʭʦʜʠ ʟ ʥʘʚʢʦʣʠʰʥʴʦʾ 

ʪʝʨʠʪʦʨʽʾ ʜʦʩʠʪʴ ʚʝʣʠʢʦʛʦ ʤʘʩʰʪʘʙʫ. ʊʘʢʦʞ ʮʝ ʚʧʣʠʥʝ ʥʘ ʥʘʷʚʥʽʩʪʴ ʧʝʨʝʨʦʙʣʶʶʯʠ 

ʟʘʚʦʜʽʚ, ʙʦ ʩʪʚʦʨʝʥʥʷ ʣʠʰʝ ʦʜʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʥʘʯʥʦ ʜʝʰʝʚʰʝ, ʘʥʽʞ ʩʪʚʦʨʝʥʥʷ 

ʙʘʛʘʪʴʦʭ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʩʫʯʘʩʥʽ ʫʤʦʚʠ. 

ʂʦʤʧʦʩʪʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ 

ɼʝʷʢʽ ʚʠʜʠ ʚʽʜʭʦʜʽʚ ʟʘʡʤʘʶʪʴ ʙʘʛʘʪʦ ʤʽʩʮʷ ʥʘ ʩʤʽʪʪʻʟʚʘʣʠʱʘʭ ʪʘ ʙʘʢʘʭ ʫ ʤʽʩʮʽ. 

ʏʝʨʝʟ ʮʝ ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʟʘʧʦʚʥʶʶʪʴʩʷ ʰʚʠʜʰʝ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ 

ʢʦʤʧʦʩʪʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʨʦʟʤʽʨ ʜʝʷʢʠʭ ʚʠʜʽʚ ʩʤʽʪʪʷ 

ʟʘʚʜʷʢʠ ʯʦʤʫ ʩʤʽʪʪʻʟʚʘʣʠʱʘ ʙʫʜʫʪʴ ʥʘʧʦʚʥʶʚʘʪʠʩʷ ʤʝʥʰ ʽʥʪʝʥʩʠʚʥʦ ʪʘ ʥʝ ʙʫʜʝ 

ʧʦʪʨʝʙʠ ʫ ʩʪʚʦʨʝʥʥʽ ʥʦʚʠʭ ʪʘʢʠʭ ʦʙôʻʢʪʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʟʘʩʦʙʘʭ ʟʙʝʨʝʞʝʥʥʷ ʪʝʧʣʘ 

ɼʝʷʢʽ ʚʠʜʠ ʚʽʜʭʦʜʽʚ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʫʪʝʧʣʶʶʯʠʭ ʟʘʩʦʙʘʭ. ɺʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ ʤʘʶʪʴ ʜʦʩʠʪʴ ʤʘʣʝʥʴʢʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ, ʯʝʨʝʟ ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚ ʫʪʝʧʣʝʥʥʽ ʩʪʽʥ ʙʫʜʠʥʢʽʚ ʻ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʦʶ ʽʜʝʻʶ. ʊʘʢʦʞ ʮʝ ʜʦʧʦʤʦʞʝ 

ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʩʤʽʪʪʷ ʥʘ ʟʚʘʣʠʱʘʭ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʥʝ ʥʘ çʩʤʽʪʪʻʚʽè 

ʧʨʦʙʣʝʤʠ. 

ɺʪʦʨʠʥʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʤʦʞʣʠʚʦ ʧʦʚʪʦʨʥʦ 

ʚʠʢʦʨʠʩʪʘʪʠ, ʘʣʝ ʥʘʪʦʤʽʩʪʴ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʧʨʦʮʝʥʪ ʤʘʪʝʨʽʘʣʫ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʽʣʴʢʘ ʨʘʟʽʚ ʜʦʩʠʪʴ ʥʠʟʴʢʠʡ. ʏʝʨʝʟ ʮʝ, ʤʠ ʧʨʦʧʦʥʫʻʤʦ ʩʪʚʦʨʠʪʠ 
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ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʜʣʷ ʧʝʨʝʚʠʢʦʨʠʩʪʘʥʥʷ ʩʤʽʪʪʷ, ʘ ʩʘʤʝ: ʩʪʚʦʨʠʪʠ ʥʦʚʽ ʧʫʥʢʪʠ ʟʙʦʨʫ 

ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʤʦʞʣʠʚʦ ʧʝʨʝʨʦʙʠʪʠ. 

ʊʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ 

ʇʨʦʙʣʝʤʘ ʥʘʧʦʚʥʝʥʦʩʪʽ ʩʤʽʪʪʻʟʚʘʣʠʱ ʜʦʩʠʪʴ ʽʩʪʦʪʥʘ. ʗʢʱʦ ʥʝ ʚʞʠʪʠ ʥʽʷʢʠʭ 

ʟʘʭʦʜʽʚ ʩʢʦʨʦ ʙʫʜʝ ʧʦʪʨʝʙʘ ʫ ʩʪʚʦʨʝʥʥʽ ʥʦʚʠʭ ʦʙôʻʢʪʽʚ ʜʘʥʦʛʦ ʪʠʧʫ. ʄʦʞʣʠʚʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʪʝʨʤʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʩʤʽʪʪʷ, ʱʦ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʨʦʟʚʘʥʪʘʞʠʪʠ ʩʤʽʪʪʻʟʚʘʣʠʱʘ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʜʭʦʜʠ ʫ ʮʽʣʷʭ ʚʠʨʦʙʣʝʥʥʷ 

ʝʥʝʨʛʽʾ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ: 

1. ʂʘʪʨʠʥ ʜʝ ɺʠʣʴʛʠ. ɯʩʪʦʨʽʷ ʩʤʽʪʪʷ : ʊʝʢʩʪ, 2011. 

2. ʃʠʭʘʯʦʚ ʖ. ʄ., ʌʝʜʘʰʢʦ ʄ. ʗ., ʉʝʣʽʚʘʥʦʚʘ ʉ. ɺ. ʪʘ ʽʥ. ɸʥʘʣʽʟ ʽ ʦʮʽʥʢʘ 

ʟʘʨʫʙʽʞʥʦʛʦ ʜʦʩʚʽʜʫ ʧʦʚʦʜʞʝʥʥʷ ʟ ʪʚʝʨʜʠʤʠ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ // ʂʦʤʧʣʝʢʩʥʘ 

ʧʝʨʝʨʦʙʢʘ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ - ʥʘʡʙʽʣʴʰ ʧʝʨʝʜʦʚʘ ʪʝʭʥʦʣʦʛʽʷ. - 2001. 

3. ʖ.ɺ.ɭʨʤʦʣʘʻʚʘ ʉʤʽʪʪʻʟʙʽʨʥʠʢʠ: ʰʢʽʜʣʠʚʠʡ ʪʨʫʜ, ʥʝʦʙʭʽʜʥʠʡ ʩʫʩʧʽʣʴʩʪʚʫ // ʍʽʤʽʷ 

ʪʘ ʞʠʪʪʷ : ʞʫʨʥʘʣ. ð 2013. ð ˉ 8. ð ʉ. 28-33. 

4. ɺ. ɹʽʣʝʮʴʢʠʡ, ɸ. ʉʘʤʦʡʣʦʚ, ʆ. ɭʭʽʣʝʚʩʴʢʘ ʊʝʭʥʦʣʦʛʽʷ ʧʝʨʝʨʦʙʢʠ ʟʘʣʽʟʦʚʤʽʩʥʽʭ 

ʚʽʜʭʦʜʽʚ ʤʝʪʘʣʦʦʙʨʦʙʥʦʾ ʧʨʦʤʽʩʣʦʚʦʩʪʽ // ʅʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʧʦ 

ʧʝʨʝʨʦʙʮʽ ʧʨʦʤʠʩʣʦʚʠʭ ʪʘ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʠ ʾʭ ʤʝʜʠʢʦ-ʝʢʦʣʦʛʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ: 

ʪʨ. ɯɯ ʥʘʫʢ.-ʪʝʭʥ. ʢʦʥʬ., ʩʤʪ. ʉʭʽʜʥʠʮʷ 2003 ʨ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɹʦʥʝʥʢʦ ʆʣʝʥʘ ɯʚʘʥʽʚʥʘ, ʚʯʠʪʝʣʴ ʛʝʦʛʨʘʬʽʾ 

 

 

ʉɺɯʊʆɺʀʁ ɼʆʉɺɯɼ ɹʆʈʆʊʔɹʀ ɿ ʊɺɽʈɼʀʄʀ ʇʆɹʋʊʆɺʀʄʀ 

ɺɯɼʍʆɼɸʄʀ: ʗʇʆʅʉʔʂʀʁ ʉʎɽʅɸʈɯʁ 

 

ɻʨʝʯʢʘ ɺ.ʉ. 

ʄʘʨʽʫʧʦʣʴʩʴʢʘ ɿʆʐ ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ ˉ17 

 

ɼʦ ʥʘʡʙʽʣʴʰ ʛʦʩʪʨʠʭ ʧʨʦʙʣʝʤ ʩʽʣ, ʤʽʩʪʝʯʦʢ ʪʘ ʚʝʣʠʢʠʭ ʤʽʩʪ ʚʽʜʥʦʩʠʪʴʩʷ 
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ʚʽʜʭʦʜʽʚ, ʱʦ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻ ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. ʉʢʨʽʟʴ ʨʦʩʪʝ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʱʦ ʣʶʜʩʪʚʦ ʨʫʡʥʫʻ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʽ ʧʽʜʨʠʚʘʻ ʤʘʡʙʫʪʥʻ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʯʘʩ ʦʜʥʠʤ ʽʟ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʥʦʤʽʯʥʦʛʦ ʪʘ ʢʫʣʴʪʫʨʥʦʛʦ ʨʽʚʥʷ 

ʨʦʟʚʠʪʢʫ ʢʨʘʾʥ, ʚʠʩʪʫʧʘʻ ʧʦʣʽʪʠʢʘ ʜʝʨʞʘʚʠ ʚʽʜʥʦʩʥʦ ʫʪʠʣʽʟʘʮʽʾ ʩʤʽʪʪʷ. ʈʦʟʚʠʥʫʪʽ 

ʢʨʘʾʥʠ ʚʞʝ ʙʘʛʘʪʦ ʨʦʢʽʚ ʪʦʤʫ ʟʽʪʢʥʫʣʠʩʴ ʟ ʧʨʦʙʣʝʤʦʶ ʥʘʢʦʧʠʯʝʥʥʷ ʩʤʽʪʪʷ, 

ʥʝʨʘʮʽʦʥʘʣʴʥʦʛʦ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʜʝʬʽʮʠʪʦʤ ʧʣʦʱ ʧʽʜ ʟʘʭʦʨʦʥʝʥʥʷ. 

ʋ ʮʽʡ ʩʪʘʪʪʽ ʤʠ ʨʦʟʛʣʷʥʝʤʦ ʧʠʪʘʥʥʷ ʧʨʦ ʪʝ, ʷʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʦʨʪʫʚʘʥʥʷ ʪʘ ʧʝ-

ʨʝʨʦʙʢʘ ʊʇɺ ʚ ʦʜʥʽʡ ʽʟ ʥʘʡʨʦʟʚʠʥʝʥʽʰʠʭ ʢʨʘʾʥ ʩʚʽʪʫ ï ʚ ʗʧʦʥʽʾ.  

ʗʧʦʥʽʶ ʥʝ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʥʘʡʯʠʩʪʽʰʦʶ ʢʨʘʾʥʦʶ ʚ ʩʚʽʪʽ, ʘʣʝ ʞʠʪʝʣʽ ʩʪʘʨʘʥʥʦ 

ʜʦʪʨʠʤʫʶʪʴʩʷ ʯʠʩʪʦʪʠ. ʊʘʢʘ ʧʦʟʠʮʽʷ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʗʧʦʥʽʾ ʚʽʣʴʥʠʭ 

ʪʝʨʠʪʦʨʽʡ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ ʧʨʘʢʪʠʯʥʦ ʥʝʤʘʻ, ʪʦʤʫ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʫ 

ʚʠʨʽʰʝʥʥʽ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʩʧʣʘʚʣʶʚʘʥʥʶ ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʚʪʦʨʠʥʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʟʘʙʨʫʜʥʝʥʥʷ. ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʦʩʥʦʚʦʧʦʣʦʞʥʦʶ ʧʦʣʽʪʠʢʦʶ ʚ 

ʛʘʣʫʟʽ ʧʝʨʝʨʦʙʢʠ ʚʩʽʭ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ ʻ ʧʨʘʢʪʠʢʘ ʣʦʢʘʣʴʥʦʛʦ ʟʙʦʨʫ ʚʪʦʨʠʥʥʠʭ 

ʨʝʩʫʨʩʽʚ ʥʘ ʤʽʩʮʷʭ ʫʪʚʦʨʝʥʥʷ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʨʝʮʠʢʣʽʟʘʮʽʻʶ. 

ʗʧʦʥʮʽ ʚʯʘʩʥʦ ʟʨʦʟʫʤʽʣʠ, ʱʦ ʨʝʩʫʨʩʠ ʾʭ ʪʝʨʠʪʦʨʽʾ (!) ʜʘʣʝʢʦ ʥʝ ʙʝʟʤʝʞʥʽ, ʪʦʤʫ 

ʧʦʜʘʣʴʰʝ ʥʘʢʦʧʠʯʝʥʥʷ ʊʇɺ ʧʨʠʟʚʝʜʝ ʜʦ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʫ ʢʨʘʾʥʽ. ɼʝʨʞʘʚʘ 

ʨʦʟʨʦʙʠʣʘ ʙʝʟʣʽʯ ʩʧʦʩʦʙʽʚ ʧʝʨʝʨʦʙʢʠ ʩʤʽʪʪʷ, ʱʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʡʦʛʦ ʷʢ ʚʪʦʨʠʥʥʫ ʩʠʨʦʚʠʥʫ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʘʛʘʪʴʦʭ ʨʝʯʝʡ. 

ʆʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʨʝʮʠʢʣʽʥʛʫ ʚ ʗʧʦʥʽʾ ʻ: ʫʪʠʣʽʟʘʮʽʷ ʚʽʜʭʦʜʽʚ ʚ ʷʢʦʩʪʽ 

ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʭʦʜʽʚ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ 

ʜʘʤʙ, ʜʦʨʽʛ ʽ ʥʘʩʠʧʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʦʪʨʠʤʘʥʥʷ ʜʦʙʨʠʚ ʪʘ ʙʽʦʛʘʟʫ. ɸʢʪʠʚʥʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʗʧʦʥʽʾ ʩʠʩʪʝʤʠ ʨʝʮʠʢʣʽʥʛʫ ʜʦʟʚʦʣʠʣʦ ʩʪʚʦʨʠʪʠ ʥʦʚʽ ʨʦʙʦʯʽ ʤʽʩʮʷ, 

ʱʦ ʟ'ʷʚʠʣʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʰʠʨʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʥʠʟʠʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʨʦʙʣʝʥʦʾ 

ʧʨʦʜʫʢʮʽʾ, ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʫ ʧʝʨʚʠʥʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ [1, c. 

71].  

ɺʩʝ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʩʦʨʪʫʚʘʥʥʷ ʩʤʽʪʪʷ. ʋ ʮʽʡ ʢʨʘʾʥʽ ʨʽʚʝʥʴ ʨʦʟʧʦʜʽʣʫ ʧʦ ʧʘʢʝʪʘʭ-

ʢʘʪʝʛʦʨʽʷʭ ʨʽʟʥʦʛʦ ʩʤʽʪʪʷ ʩʷʛʘʻ 50 ʥʘʡʤʝʥʫʚʘʥʴ. ʎʴʦʤʫ ʧʠʪʘʥʥʶ ʷʧʦʥʮʽ ʧʨʠʜʽʣʷʶʪʴ 
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ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ, ʘʜʞʝ, ʚʽʜ ʾʭʥʽʭ ʜʽʡ ʙʫʜʝ ʚ ʧʦʜʘʣʴʰʦʤʫ ʟʘʣʝʞʘʪʠ ʧʝʨʝʨʦʙʢʘ ʧʝʚʥʦʛʦ 

ʚʠʜʫ ʩʤʽʪʪʷ.  

ʗʧʦʥʮʽ ʨʦʟʨʦʙʠʣʠ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʚʩʴʦʛʦ ʩʤʽʪʪʷ, ʷʢʝ ʫʤʦʚʥʦ ʧʦʜʽʣʷʶʪʴ 

ʥʘ ʪʘʢʽ ʢʘʪʝʛʦʨʽʾ, ʷʢ çʩʧʘʣʶʻʪʴʩʷè, çʥʝ ʩʧʘʣʶʻʪʴʩʷè ʽ çʧʝʨʝʨʦʙʣʷʻʪʴʩʷè. ʉʦʨʪʫʚʘʥʥʷ 

ʩʤʪ̔ʪʷ ʚ ʗʧʦʥʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ:  

- ʋʩʽ ʦʨʛʘʥʽʯʥʽ ʚʽʜʭʦʜʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʢʫʭʦʥʥʽ, ʷʢʽ ʥʝ ʚʽʜʥʦʩʷʪʴ ʜʦ ʢʘʪʝʛʦʨʽʾ 

çʧʝʨʝʨʦʙʣʷʻʪʴʩʷè, ʙʝʟʟʘʩʪʝʨʝʞʥʦ ʩʧʘʣʶʶʪʴʩʷ.  

- ʇʘʧʝʨʦʚʘ ʫʧʘʢʦʚʢʘ (ʧʨʠʯʦʤʫ, ʥʝ ʙʫʜʴ-ʷʢʠʡ ʧʘʧʽʨ, ʘ ʪʽʣʴʢʠ ʯʠʩʪʠʡ, ʽ ʫʧʘʢʦʚʢʘ, 

ʥʘ ʷʢʽʡ ʻ ʩʧʝʮʽʘʣʴʥʠʡ ʟʥʘʯʦʢ ʧʘʧʝʨʦʚʦʾ ʫʧʘʢʦʚʢʠ).  

- ʋʧʘʢʦʚʢʘ ʟ ʧʣʘʩʪʠʢʫ (ʩʘʤʝ ʫʧʘʢʦʚʢʘ, ʧʦʟʥʘʯʝʥʘ ʩʧʝʮʽʘʣʴʥʠʤ ʟʥʘʯʢʦʤ).  

- ɸʣʶʤʽʥʽʻʚʽ ʡ ʩʪʘʣʝʚʽ ʙʘʥʢʠ.  

- ʉʢʣʦʪʘʨʘ (ʾʾ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʢʦʣʴʦʨʠ: ʙʽʣʘ, ʢʦʨʠʯʥʝʚʦ-ʯʦʨʥʘ ʪʘ ʚʩʽ ʽʥʰʽ ʢʦ-

ʣʴʦʨʠ).  

- ʇʣʘʩʪʠʢʦʚʽ ʧʣʷʰʢʠ, ʧʦʤʽʯʝʥʽ ʩʧʝʮʽʘʣʴʥʠʤ ʟʥʘʢʦʤ. 

ɺʠʢʠʜʘʪʠ ʩʤʽʪʪʷ, ʷʢʝ ʧʦʟʥʘʯʝʥʝ ʩʧʝʮʽʘʣʴʥʠʤʠ ʟʥʘʯʢʘʤʠ, ʤʦʞʥʘ ʙʝʟʢʦʰʪʦʚʥʦ, 

ʦʩʢʽʣʴʢʠ ʚʠʨʦʙʥʠʢʠ ʟʘ ʫʪʠʣʽʟʘʮʽʶ ʩʤʽʪʪʷ ʧʣʘʪʷʪʴ ʛʨʦʰʽ. ʗʢʱʦ ʥʘ ʧʨʦʜʫʢʮʽʾ ʥʝʤʘʻ 

ʧʦʜʽʙʥʦʾ ʧʦʟʥʘʯʢʠ, ʪʦ ʟʘ ʫʪʠʣʽʟʘʮʽʶ ʫʧʘʢʦʚʢʠ ʜʦʚʝʜʝʪʴʩʷ ʟʘʧʣʘʪʠʪʠ ʢʽʥʮʝʚʦʤʫ 

ʩʧʦʞʠʚʘʯʫ. ʂʨʽʤ ʪʦʛʦ, ʜʦ ʩʤʽʪʪʷ, ʷʢʝ ʧʝʨʝʨʦʙʣʷʶʪʴ, ʥʘʣʝʞʠʪʴ:  

- ʄʘʢʫʣʘʪʫʨʘ, ʷʢʘ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʢʘʨʪʦʥ, ʜʨʫʢʦʚʘʥʫ ʧʨʦʜʫʢʮʽʶ ʪʘ ʧʨʦʩʪʦ 

ʧʘʧʽʨ.  

- ʆʜʷʛ, ʟ ʷʢʦʛʦ ʦʙʦʚôʷʟʢʦʚʦ ʧʦʪʨʽʙʥʦ ʧʦʧʝʨʝʜʥʴʦ ʟʨʽʟʘʪʠ ʚʩʽ ʤʝʪʘʣʝʚʽ ʪʘ 

ʧʣʘʩʪʤʘʩʦʚʽ ʝʣʝʤʝʥʪʠ ʽ ʬʫʨʥʽʪʫʨʫ: ʟʘʩʪʽʙʢʠ, ˇʫʜʟʠʢʠ, ʢʣʽʧʩʠ [2, ʩ. 72].  

ʉʤʽʪʪʷ, ʷʢʝ ʥʝʦʙʭʽʜʥʦ ʨʦʟʜʽʣʠʪʠ ʥʘ ʩʢʣʘʜʦʚʽ ʜʣʷ ʧʝʨʝʨʦʙʢʠ, ʷʧʦʥʮʽ ʟʜʘʶʪʴ 

ʪʽʣʴʢʠ ʟʘ ʛʨʦʰʽ. ʊʦʤʫ ʞʠʪʝʣʽ ʗʧʦʥʽʾ ʧʨʘʛʥʫʪʴ ʨʦʟʩʦʨʪʫʚʘʪʠ ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ ʩʚʦʛʦ 

ʩʤʽʪʪʷ, ʱʦʙ ʤʝʥʰʝ ʧʣʘʪʠʪʠ ʟʘ ʡʦʛʦ ʫʪʠʣʽʟʘʮʽʶ.  

ʗʧʦʥʽʷ ʦʜʥʘ ʽʟ ʧʝʨʰʠʭ ʢʨʘʾʥ ʩʚʽʪʫ, ʧʦʯʠʥʘʶʯʠ ʟ 1998 ʨ., ʟʘʡʥʷʣʘʩʴ ʧʠʪʘʥʥʷʤ 

ʧʝʨʝʨʦʙʢʠ ʧʣʘʩʪʤʘʩʠ. ʗʧʦʥʩʴʢʘ ʢʦʤʧʘʥʽʷ çʉʘʥʽʢʩè ʚ 2003 ʨ. ʧʦʙʫʜʫʚʘʣʘ ʚ ʤʽʩʪʽ 

ʊʘʤʘʢʦʤʘʾ ʥʘ ʍʦʢʢʘʡʜʦ ʧʝʨʰʫ ʚ ʩʚʽʪʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʶ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʘʣʠʚʦ, 

ʦʪʨʠʤʘʥʝ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʨʦʙʢʠ ʧʣʘʩʪʤʘʩʦʚʠʭ ʚʽʜʭʦʜʽʚ. ɺʯʝʥʠʤʠ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ 

ʨʝʚʦʣʶʮʽʡʥʠʡ ʤʝʪʦʜ ʩʧʘʣʶʚʘʥʥʷ ʊʇɺ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʟʤʦʚʦʾ ʛʘʟʠʬʽʢʘʮʽʾ. ʅʘ 
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ʚʠʭʦʜʽ ʦʪʨʠʤʫʶʪʴ ʧʦʧʽʣ, ʪʚʝʨʜʽ ʤʽʥʝʨʘʣʴʥʽ ʚʽʜʭʦʜʠ ʡ çʩʠʥʪʝʟ-ʛʘʟè, ʟʜʝʙʽʣʴʰʦʛʦ ʮʝ 

ʘʟʦʪ, ʚʦʜʝʥʴ, ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ ʽ ʚʦʜʘ. ɻʘʟʠ ʚʽʜʧʨʘʚʣʷʶʪʴ ʚ ʢʦʪʝʣʴʥʶ ʥʘ ʟʘʤʽʥʫ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʦʢʨʝʤʽ - ʦʯʠʱʘʶʪʴ ʜʣʷ ʽʥʰʠʭ ʢʦʨʠʩʥʠʭ ʮʽʣʝʡ. ɸ ʦʪ ʟʦʣʫ ʽ ʪʚʝʨʜʽ 

ʤʽʥʝʨʘʣʴʥʽ ʚʽʜʭʦʜʠ ʜʦʚʦʜʠʪʴʩʷ çʟʘʭʦʨʦʥʶʚʘʪʠè [3, ʩ. 33-35]. ʗʧʦʥʩʴʢʽ ʢʦʨʧʦʨʘʮʽʾ 

ʟʥʘʡʰʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʡ ʪʠʤ ʚʽʜʭʦʜʘʤ, ʷʢʽ ʥʝ ʤʦʞʣʠʚʦ ʩʧʘʣʠʪʠ. ɰʭ ʧʨʝʩʫʶʪʴ ʫ 

ʚʝʣʠʯʝʟʥʽ ʙʨʠʢʝʪʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʙʫʜʽʚʝʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʟ ʷʢʦʛʦ ʙʫʜʫʶʪʴ 

ʥʘʩʠʧʥʽ ʦʩʪʨʦʚʠ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʥʘʩʠʧʥʠʭ ʦʩʪʨʦʚʽʚ ʽʟ ʧʨʝʩʦʚʘʥʦʛʦ ʩʤʽʪʪʷ ʩʢʣʘʜʘʻ 

981 ʛʘ. [4, ʩ. 232] 

ɿ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʣʘʩʪʠʢʦʚʠʭ ʧʣʷʰʦʢ ʫ ʮʽʡ ʢʨʘʾʥʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʩʧʦʨʪʠʚʥʠʡ 

ʦʜʷʛ, ʢʘʥʮʝʣʷʨʩʴʢʽ ʪʦʚʘʨʠ, ʦʬʽʩʥʽ ʤʝʙʣʽ, ʰʢʽʣʴʥʫ ʬʦʨʤʫ ʪʘ ʙʘʛʘʪʦ ʽʥʰʦʛʦ. ʊʘʢʦʞ 

ʷʧʦʥʮʽ ʧʝʨʝʨʦʙʣʷʶʪʴ ʽ ʨʽʟʥʽ ʚʠʜʠ ʩʢʣʘ, ʛʣʠʥʠ ʪʘ ʧʦʨʮʝʣʷʥʠ, ʦʪʨʠʤʫʶʯʠ ʟ ʥʠʭ ʧʣʠʪʢʫ 

ʜʣʷ ʤʦʩʪʽʥʥʷ ʚʫʣʠʮʴ, ʽ ʧʘʥʝʣʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʙʣʠʮʶʚʘʥʥʷ ʩʪʽʥ.  

ʅʘ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪ. ʚ ʷʧʦʥʩʴʢʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʩʪʘʣʘ ʧʦʰʠʨʶʚʘʪʠʩʷ ʢʦʥʮʝʧʮʽʷ 

çʥʫʣʴʦʚʠʭ ʚʽʜʭʦʜʽʚè. ɺʦʥʘ ʙʫʣʘ ʦʬʽʮʽʡʥʦ ʧʨʠʡʥʷʪʘ ʷʢ ʧʦʩʪʘʥʦʚʘ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʝʢʦʣʦʛʽʾ ʗʧʦʥʽʾ ʪʘ ʧʦʯʘʣʘ ʚʧʨʦʚʘʜʞʫʚʘʪʠʩʷ ʟ 2003 ʨ. ʉʫʪʥʽʩʪʴ ʧʦʩʪʘʥʦʚʠ ʧʦʣʷʛʘʣʘ ʚ 

ʪʦʤʫ, ʱʦʙ ʢʦʞʥʝ ʤʽʩʪʝʯʢʦ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʽʚ, ʤʦʛʣʦ ʩʘʤʦʩʪʽʡʥʦ ʚʧʦʨʘʪʠʩʷ ʽʟ 

ʢʽʣʴʢʽʩʪʶ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ. ɻʦʣʦʚʥʘ ʽʜʝʷ ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ ï çʅʝ ʚʠʢʠʜʘʡ, ʜʦʢʠ ʥʝ 

ʚʠʢʦʨʠʩʪʘʻʰ ʧʦʚʥʽʩʪʶ!è. ɼʦ 2020 ʨ. ʨʷʜ ʤʘʣʠʭ ʪʘ ʩʝʨʝʜʥʽʭ ʤʽʩʪ ʗʧʦʥʽʾ ʧʦʥʠʥʽ ʥʘ 

100% ʧʝʨʝʨʦʙʣʷʶʪʴ  ʚʣʘʩʥʝ ʩʤʽʪʪʷ. ɿʥʘʯʥʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʥʘʙʫʣʘ ʩʦʮʽʘʣʴʥʘ ʧʨʦʛʨʘʤʘ 

ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ, ʷʢʘ ʩʪʠʤʫʣʶʻ ʞʠʪʝʣʽʚ ʤʽʩʪʘ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʦʜʥʦʨʘʟʦʚʠʭ ʪʦʚʘʨʽʚ. 

60% ʤʝʰʢʘʥʮʽʚ ʗʧʦʥʽʾ ʚʞʝ ʟʨʦʙʠʣʠ ʮʝ. ʄʽʩʮʝʚʘ ʚʣʘʜʘ ʟʦʙʦʚôʷʟʘʣʘ ʢʦʞʥʦʛʦ ʧʨʦʜʘʚʮʷ 

ʱʦʨʽʯʥʦ ʟʚʽʪʫʚʘʪʠ ʧʨʦ ʪʝ, ʱʦ ʚʽʥ ʟʨʦʙʠʚ, ʘʙʠ ʡʦʛʦ ʧʦʢʫʧʮʽ ʩʢʦʨʦʪʠʣʠ ʢʽʣʴʢʽʩʪʴ 

ʧʦʢʫʧʦʢ ʦʜʥʦʨʘʟʦʚʠʭ ʧʘʢʝʪʽʚ [5].  

ʆʩʥʦʚʥʠʤ, ʥʘʡʙʽʣʴʰ ʤʘʩʦʚʠʤ ʚʠʜʦʤ ʚʽʜʭʦʜʽʚ ʩʫʩʧʽʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ, ʷʢ ʚ 

ʩʚʽʪʽ, ʪʘʢ ʽ ʚ ʗʧʦʥʽʾ, ʻ ʘʤʦʨʪʠʟʦʚʘʥʽ ʰʠʥʠ. ʊʝʭʥʦʣʦʛʽʷ ʬʽʨʤʠ çɹʨʽʜʞ ʩʪʦʫʥ / 

ʌʘʡʨʝʩʪʦʫʥè ʫʩʧʽʰʥʦ ʟʘʡʤʘʻʪʴʩʷ ʫʪʠʣʽʟʘʮʽʻʶ ʰʠʥ ʟ ʧʦʯʘʪʢʫ 90-ʭ ʨʨ. ʍʍ ʩʪ. ɻʫʤʦʚʘ 

ʢʨʠʭʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʧʦʨʪʠʚʥʠʭ ʧʦʢʨʠʪʪʽʚ ʽ ʣʠʪʠʭ 

ʚʠʨʦʙʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʢʨʠʰʦʢ ʷʢ ʧʘʣʠʚʘ ʜʦʟʚʦʣʷʻ ʝʢʦʥʦʤʠʪʠ ʪʨʘʜʠʮʽʡʥʽ ʚʠʜʠ 

ʧʘʣʠʚʘ (ʩʧʘʣʶʚʘʥʥʷ ʦʜʥʽʻʾ ʰʠʥʠ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦ ʜʘʻ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ, ʝʢʚʽʚʘʣʝʥʪʥʫ 

ʩʧʘʣʶʚʘʥʥʶ 3 ʣ. ʥʘʬʪʠ). ɿʘ ʪʝʭʥʦʣʦʛʽʻʶ ʧʝʨʝʨʦʙʢʠ ʰʠʥ çɹʨʽʜʞ ʩʪʦʫʥ / 
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ʌʘʡʨʝʩʪʦʫʥè: ʩʪʘʣʴʥʠʡ ʰʣʘʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʮʝʤʝʥʪʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʘʙʦ ʥʘ 

ʙʫʜʽʚʥʠʮʪʚʽ ʜʦʨʽʛ. ʇʦʧʽʣ ʫʣʦʚʣʶʻʪʴʩʷ ʽ ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʥʘ ʧʝʨʝʨʦʙʢʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʮʠʥʢʫ. ʉʽʨʢʘ ʟʽʩʢʨʽʙʘʻʪʴʩʷ ʽ ʟʤʽʰʫʻʪʴʩʷ ʟ ʚʘʧʥʷʢʦʤ, ʧʦʪʽʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ 

ʜʦʙʨʠʚʦ ʘʙʦ ʙʫʜʽʚʝʣʴʥʠʡ ʤʘʪʝʨʽʘʣ. ʋ ʗʧʦʥʽʾ ʚʞʝ ʪʨʠʚʘʣʠʡ ʯʘʩ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ 

ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʽʨʦʣʽʟʫ (ʪʦʙʪʦ ʥʘʛʨʽʚʘʥʥʷ ʧʨʠ ʥʝʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ ʢʠʩʥʶ) 

ʟʥʦʰʝʥʠʭ ʰʠʥ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ ʣʝʛʢʠʡ ʜʠʩʪʠʣʷʪ, ʪʚʝʨʜʝ ʧʘʣʠʚʦ, 

ʘʥʘʣʦʛʽʯʥʝ ʜʝʨʝʚʥʦʤʫ ʚʫʛʽʣʣʶ, ʘ ʪʘʢʦʞ ʤʝʪʘʣ [6, ʩ. 36-37].  

ɿ ʢʽʥʮʷ ʍʍ ʩʪ. ʗʧʦʥʽʷ ʩʪʘʣʘ ʟʘʩʥʦʚʥʠʮʝʶ ʥʦʚʦʛʦ ʥʘʧʨʷʤʢʫ ʚ ʫʪʠʣʽʟʘʮʽʾ ʩʤʽʪʪʷ 

ï çʊʠʭʦʦʢʝʘʥʩʴʢʘ ʧʣʷʤʘ ʩʤʽʪʪʷè. ʉʘʤʝ ʪʘʢʫ ʥʘʟʚʫ ʦʪʨʠʤʘʣʘ ʧʣʷʤʘ ʧʣʘʩʪʠʢʦʚʠʭ 

ʚʽʜʭʦʜʽʚ, ʷʢʘ ʩʬʦʨʤʫʚʘʣʘʩʴ ʚ ʊʠʭʦʤʫ ʦʢʝʘʥʽ ʤʽʞ ʗʧʦʥʽʻʶ ʪʘ ʉʐɸ. ɿʘ ʨʽʟʥʠʤʠ 

ʧʽʜʨʘʭʫʥʢʘʤʠ ʨʦʟʤʽʨʠ ʮʴʦʛʦ ʧʣʘʚʘʶʯʦʛʦ ʟʚʘʣʠʱʘ ʩʪʘʥʦʚʣʷʪʴ 10 ʤʣʥ. ʢʚʘʜʨʘʪʥʠʭ 

ʤʠʣʴ. ɺ 2006 ʨ. ʟʘ ʧʽʜʨʘʭʫʥʢʘʤʠ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʇʨʦʛʨʘʤʠ ʆʆʅ ʟ ʧʠʪʘʥʴ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (UNEP), ʥʘ ʢʚʘʜʨʘʪʥʫ ʤʠʣʶ ʦʢʝʘʥʫ ʧʨʠʧʘʜʘʻ 46 ʪʠʩ. 

ʦʜʠʥʠʮʴ ʧʣʘʚʫʯʦʛʦ ʧʣʘʩʪʠʢʦʚʦʛʦ ʩʤʽʪʪʷ. ɿʘ ʜʘʥʠʤʠ ʮʽʻʾ ʢʦʤʽʩʽʾ 70% ʮʠʭ ʚʽʜʭʦʜʽʚ 

ʪʦʥʝ ʪʘ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʥʘ ʜʥʽ ʦʢʝʘʥʫ. ɼʦ ʩʴʦʛʦʜʥʽʰʥʴʦʛʦ ʯʘʩʫ ʗʧʦʥʽʷ ʻʜʠʥʘ ʢʨʘʾʥʘ 

ʪʠʭʦʦʢʝʘʥʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, ʷʢʘ ʟʙʠʨʘʻ ʪʘ ʧʝʨʝʨʦʙʣʷʻ ʮʝ ʩʤʽʪʪʷ [7, ʩ. 45]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʢʽ ʦʙôʻʤʠ ʩʧʘʣʶʚʘʥʥʷ ʩʤʽʪʪʷ, ʝʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʚ ʗʧʦʥʽʾ 

ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʟʘʜʦʚʽʣʴʥʦʤʫ ʩʪʘʥʽ. ʇʦʯʠʥʘʶʯʠ ʟ 70-ʭ ʨʨ. ʍʍ ʩʪ. ʚ ʷʧʦʥʩʴʢʦʤʫ 

ʩʫʩʧʽʣʴʩʪʚʽ ʙʫʚ ʧʨʠʡʥʷʪʠʡ ʟʘʢʦʥ ʧʨʦ ʙʦʨʦʪʴʙʫ ʽʟ ʟʘʙʨʫʜʥʝʥʥʷʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʋʩʽ ʮʽ ʟʘʭʦʜʠ ʧʨʠʟʚʝʣʠ ʜʦ ʪʦʛʦ, ʱʦ ʗʧʦʥʽʾ ʚʜʘʣʦʩʷ ʧʦʤʽʪʥʦ ʧʦʣʽʧʰʠʪʠ 

ʝʢʦʣʦʛʽʯʥʫ ʦʙʩʪʘʥʦʚʢʫ, ʦʙʽʛʥʘʚʰʠ ʚ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʙʘʛʘʪʦ ʽʥʰʠʭ 

ʚʠʩʦʢʦʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ. ʅʘʧʨʠʢʣʘʜ, ʚʠʢʠʜʠ ʚʫʛʣʝʮʶ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʥʷ ʚʞʝ ʥʘ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪ. ʩʢʣʘʣʠ ʚ ʗʧʦʥʽʾ 1,4 ʪ (ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 5,3 ʪ ʚ ʉʐɸ ʽ 

ʂʘʥʘʜʽ). ʋʜʚʽʯʽ ʟʤʝʥʰʠʣʠʩʷ ʚʠʢʠʜʠ ʜʽʦʢʩʠʥʫ ʩʽʨʢʠ. ʅʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʴ ʫ 

ʚʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘʢʦʞ ʩʢʦʨʦʪʠʣʦʩʷ. ɺʩʽ ʮʽ ʜʦʩʷʛʥʝʥʥʷ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʙʫʣʠ 

ʧʦʚôʷʟʘʥʽ ʟ ʪʝʭʥʽʯʥʠʤʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤʠ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɺʝʣʠʢʦʛʦ ʟʥʘʯʝʥʥʷ ʚ 

ʗʧʦʥʽʾ ʧʨʠʜʽʣʷʻʪʴʩʷ ʦʟʝʣʝʥʝʥʥʶ ʪʝʨʠʪʦʨʽʾ. ɹʣʠʟʴʢʦ 15% ʪʝʨʠʪʦʨʽʾ ʗʧʦʥʽʾ ʤʘʶʪʴ ʚ 

ʪʽʡ ʯʠ ʽʥʰʽʡ ʤʽʨʽ ʟʘʧʦʚʽʜʥʠʡ ʨʝʞʠʤ. ʆʩʥʦʚʫ ʾʭ ʩʢʣʘʜʘʶʪʴ ʥʘʮʽʦʥʘʣʴʥʽ ʧʘʨʢʠ, 

ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʚʥʫʪʨʽʰʥʽʭ ʛʽʨʩʴʢʠʭ ʨʘʡʦʥʘʭ ʦ. ʍʦʥʩʶ, ʘ ʨʝʰʪʘ ï ʥʘ 

ʡʦʛʦ ʧʨʠʙʝʨʝʞʥʠʭ ʨʽʚʥʠʥʘʭ ʘʙʦ ʥʘ ʽʥʰʠʭ ʦʩʪʨʦʚʘʭ.  



16 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʷʧʦʥʩʴʢʠʡ ʩʮʝʥʘʨʽʡ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʟʽ ʩʤʽʪʪʷʤ ʻ 

ʝʬʝʢʪʠʚʥʦʶ ʤʦʜʝʣʣʶ ʜʣʷ ʥʘʩʣʽʜʫʚʘʥʥʷ ʢʨʘʾʥʘʤ, ʷʢʽ ʱʝ ʥʝ ʟʘʜʫʤʫʚʘʣʠʩʷ ʥʘʜ ʮʠʤ 

ʩʝʨʡʦʟʥʠʤ ʧʠʪʘʥʥʷʤ. ʇʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʗʧʦʥʽʷ ʩʪʚʦʨʶʚʘʣʘ ʝʬʝʢʪʠʚʥʫ 

ʩʪʨʘʪʝʛʽʶ ʪʘ ʧʣʘʥ ʜʽʡ, ʫ ʷʢʦʤʫ ʧʦʝʪʘʧʥʦ ʙʫʣʦ ʦʧʠʩʘʥʦ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ, ʥʝʦʙʭʽʜʥʠʭ 

ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʧʨʦʙʣʝʤʠ.  
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ʈɽʐɽʅʀɽ ʕʂʆʃʆɻʀʏɽʉʂʀʍ ʇʈʆɹʃɽʄ ï ʇʋʊʔ ʂ ʋʉʊʆʁʏʀɺʆʄʋ 

ʈɸɿɺʀʊʀʖ 

 

ʀʱʝʥʢʦ ɼʝʥʠʩ ɸʥʜʨʝʝʚʠʯ 

ʄʘʨʠʫʧʦʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʣʠʮʝʡ 

 

ʆʙʱʠʡ ʦʙʲʝʤ ʚʦʜʳ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ - 1385 ʤʣʥ. ʤ3. ʊʦʣʴʢʦ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ ʵʪʦʡ ʚʦʜʳ ʧʨʠʛʦʜʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʝʣʦʚʝʢʦʤ. ʅʘ ʜʦʣʶ ʧʨʝʩʥʦʡ 

ʧʨʠʭʦʜʠʪʩʷ ʚʩʝʛʦ 2,5% ʦʪ ʦʙʱʝʛʦ ʧʦʢʘʟʘʪʝʣʷ. ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ï 

ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʠ 

ʩʦʟʜʘʝʪ ʩʝʨʴʝʟʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ.  

ʊʝʤʘ ʨʘʙʦʪʳ: ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ ʤʝʪʦʜʘʤʠ 

ʬʠʣʴʪʨʘʮʠʠ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ.  

ʎʝʣʴ: ʆʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ ʠ ʦʧʨʝʜʝʣʠʪʴ ʣʫʯʰʠʡ ʢʘʨʪʨʠʜʞ-

ʬʠʣʴʪʨ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ. ɻʠʧʦʪʝʟʘ: ɽʩʣʠ ʫʧʦʪʨʝʙʣʷʪʴ ʥʝʦʯʠʱʝʥʥʫʶ 

ʚʦʜʦʧʨʦʚʦʜʥʫʶ ʚʦʜʫ, ʪʦ ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʥʝʡ ʟʘʛʨʷʟʥʠʪʝʣʠ ʤʦʛʫʪ ʧʘʛʫʙʥʦ ʧʦʚʣʠʷʪʴ 

ʥʘ ʟʜʦʨʦʚʴʝ. ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 1) ʀʟʫʯʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʝ; 2) ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʧʨʘʚʠʣʘʤʠ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʩʫʱʝʩʪʚʫʶʱʠʤ 

ʤʝʪʦʜʠʢʘʤ; 3) ʇʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ. 

ɺʦʜʘ ʚʳʧʦʣʥʷʝʪ ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʡ. ɺ ʯʝʣʦʚʝʯʝʩʢʦʤ ʦʨʛʘʥʠʟʤʝ ʦʥʘ 

ʨʘʩʪʚʦʨʷʝʪ ʠ ʧʦʚʳʰʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʪʨʘʥʩʧʦʨʪʠʨʫʝʪ ʠʭ ʠ 

ʨʘʟʣʠʯʥʳʝ ʬʝʨʤʝʥʪʳ, ʛʦʨʤʦʥʳ, ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʚʳʚʦʜʠʪ ʠʟ ʦʨʛʘʥʠʟʤʘ 

ʦʪʭʦʜʳ, ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʦʜʝ 

ʜʣʷ ʯʝʣʦʚʝʢʘ ʩʦʩʪʘʚʣʷʝʪ 2.5 ï 3 ʣʠʪʨʘ ʚ ʩʫʪʢʠ. ʇʨʠ ʵʪʦʤ 1 ï 1.3 ʣʠʪʨʘ ʧʦʩʪʫʧʘʶʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ. ʇʠʪʴʝʚʘʷ ʚʦʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʙʝʟʦʧʘʩʥʘ ʚ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ, ʙʝʟʚʨʝʜʥʘ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ ʠʤʝʪʴ 

ʭʦʨʦʰʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʉʘʥʇʀʅ 2.1.4.559-96 ʫʩʪʘʥʘʚʣʠʚʘʝʪ 

ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʧʨʘʚʠʣʘ ʢʦʥʪʨʦʣʷ ʟʘ 

ʢʘʯʝʩʪʚʦʤ ʚʦʜʳ, ʢʦʪʦʨʘʷ ʧʦʜʜʘʝʪʩʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʠʪʴʝʚʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʚʦʜʝ ʥʦʨʤʠʨʫʶʪʩʷ ʙʦʣʝʝ 800 
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ʚʝʱʝʩʪʚ. ʂʨʦʤʝ ʪʦʛʦ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ ʤʫʪʥʦʩʪʴ, ʮʚʝʪʥʦʩʪʴ ʠ 

ʟʘʧʘʭ. ʗ ʧʨʦʚʦʜʠʣ ʘʥʘʣʠʟ ʚʦʜʳ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ pH, ʞʝʩʪʢʦʩʪʠ, ʥʘʣʠʯʠʝ 

ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʧʝʨʚʦʛʦ ʪʠʧʘ (ʩʫʣʴʬʘʪʦʚ, ʭʣʦʨʠʜʦʚ ʠ ʠʦʥʦʚ ʞʝʣʝʟʘ). ʆʪʙʦʨ ʧʨʦʙ ʚʦʜʳ 

ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʝʨʝʜ ʟʘʙʦʨʦʤ 

ʧʨʦʙʳ ʢʦʥʪʝʡʥʝʨ ʠʣʠ ʙʫʪʳʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʩʪʝʨʠʣʴʥʦ ʚʳʤʳʪ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʦʶʱʠʭ ʩʨʝʜʩʪʚ ʠ ʨʝʘʢʪʠʚʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʘʥʘʣʠʟʘ), ʘ ʧʦʪʦʤ ʥʝ ʤʝʥʝʝ 3-ʭ 

ʨʘʟ ʦʧʦʣʦʩʥʫʪ ʚʦʜʦʡ, ʦʪʙʠʨʘʶʱʝʡʩʷ ʜʣʷ ʘʥʘʣʠʟʘ. ʇʨʦʙʳ ʦʪʙʠʨʘʶʪ ʚ 

ʧʦʣʠʵʪʠʣʝʥʦʚʫʶ ʠʣʠ ʩʪʝʢʣʷʥʥʫʶ ʧʦʩʫʜʫ. ʈʘʟʨʝʰʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʝʢʣʷʥʥʳʤʠ, 

ʧʦʣʠʵʪʠʣʝʥʦʚʳʤʠ, ʨʝʟʠʥʦʚʳʤʠ ʧʨʦʙʢʘʤʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʘʥʘʣʠʟʘ. 

ʂʘʪʝʛʦʨʠʯʝʩʢʠ ʟʘʧʨʝʱʘʝʪʩʷ ʟʘʢʫʧʦʨʠʚʘʪʴ ʜʝʨʝʚʷʥʥʳʤʠ, ʙʫʤʘʞʥʳʤʠ ʠ ʜʨʫʛʠʤʠ 

ʥʝʩʪʘʥʜʘʨʪʥʳʤʠ ʧʨʦʙʢʘʤʠ. ʇʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʧʨʦʙʳ ʜʦʣʞʥʳ ʙʳʪʴ ʪʱʘʪʝʣʴʥʦ 

ʫʧʘʢʦʚʘʥʳ, ʘ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ï ʫʪʝʧʣʝʥʳ. ʋʩʣʦʚʠʷ ʦʪʙʦʨʘ ʧʨʦʙ ʠ ʜʝʪʘʣʠ ʧʨʦʚʝʜʝʥʠʷ 

ʘʥʘʣʠʟʘ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʟʘʚʠʩʷʪ ʦʪ ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʝʨʝʜ ʥʘʤʠ ʟʘʜʘʯ. 1) ʋ 

ʦʪʦʙʨʘʥʥʦʡ ʚʦʜʳ ʜʦʣʞʝʥ ʙʳʪʴ ʧʘʩʧʦʨʪ (ʜʘʪʘ ʟʘʙʦʨʘ, ʤʝʩʪʦ, ʌ.ʀ.ʆ. ʩʙʦʨʱʠʢʘ).  2) 

ʇʨʘʚʠʣʴʥʳʝ ʩʧʦʩʦʙʳ ʦʪʙʦʨʘ ʧʨʦʙ ʠ ʩʦʭʨʘʥʝʥʠʷ, ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʩʦʭʨʘʥʝʥʠʝ ʩʦʩʪʘʚʘ ʚʦʜʳ.  3) ʆʙʲʝʤ ʧʨʦʙʳ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʳʤ ʠ ʦʪʚʝʯʘʪʴ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʤʝʪʦʜʠʢʝ ʘʥʘʣʠʟʘ. 

ʀʜʝʘʣʴʥʦ ʦʙʝʟʟʘʨʘʞʠʚʘʝʪ ʧʠʪʴʝʚʫʶ ʚʦʜʫ ʦʟʦʥ, ʫʥʠʯʪʦʞʘʷ ʧʨʠ ʵʪʦʤ ʥʝ ʪʦʣʴʢʦ 

ʤʠʢʨʦʙʳ ʠ ʙʘʢʪʝʨʠʠ, ʥʦ ʠ ʚʠʨʫʩʳ; ʧʝʨʝʚʦʜʠʪ ʚ ʦʩʘʜʦʢ ʩʦʝʜʠʥʝʥʠʷ ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ, 

ʢʦʣʣʦʠʜʥʳʝ ʯʘʩʪʠʮʳ. ʉ ʜʨʝʚʥʝʡʰʠʭ ʚʨʝʤʝʥ ʠʟʚʝʩʪʥʦ ʩʚʦʡʩʪʚʦ ʩʝʨʝʙʨʘ 

ʦʙʝʟʟʘʨʘʞʠʚʘʪʴ ʚʦʜʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠï

ʢʘʨʪʨʠʜʞ-ʬʠʣʴʪʨʳ ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʷ ʧʨʦʚʝʣ ʩʦʮʠʘʣʴʥʳʡ ʦʧʨʦʩ ʞʠʪʝʣʝʡ ʄʘʨʠʫʧʦʣʷ: 

çʌʠʣʴʪʨʫʝʪʝ ʣʠ ʚʳ ʚʦʜʫ? ɽʩʣʠ ʜʘ, ʪʦ ʢʘʢʠʤ ʬʠʣʴʪʨʦʤ?è ʀʟ 44 ʯʝʣʦʚʝʢ ʦʧʨʦʰʝʥʥʳʭ: 

- 16 ʯʝʣʦʚʝʢ ʧʦʣʴʟʫʶʪʩʷ ʬʠʣʴʪʨʦʤ ʊʄ çɹʘʨʴʝʨè, - 1 ʯʝʣʦʚʝʢ ʧʦʣʴʟʫʝʪʩʷ ʬʠʣʴʪʨʦʤ 

ʊʄ çɹʨʠʪʪʝʨè, - 12 ʯʝʣʦʚʝʢ ʧʦʣʴʟʫʶʪʩʷ ʬʠʣʴʪʨʦʤ ʊʄçɸʢʚʘʪʝʢʩè, - 15 ʯʝʣʦʚʝʢ 

ʧʦʢʫʧʘʶʪ ʚʦʜʫ ʥʘ ʨʘʟʣʠʚ.  ʇʦʣʴʟʦʚʘʪʝʣʝʡ ʊʄ çɹʘʨʴʝʨè ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʢʘʯʝʩʪʚʦ ʠ 

ʮʝʥʘ. 

ɼʣʷ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʥʦʶ ʙʳʣʠ ʚʟʷʪʳ ʧʨʦʙʳ: 1) ʇʨʦʙʘ ˉ1. 

ʆʨʠʛʠʥʘʣʴʥʳʡ ʦʙʨʘʟʝʮ. 2) ʇʨʦʙʘ ˉ 2. ɺʦʜʘ, ʧʨʦʧʫʱʝʥʥʘʷ ʯʝʨʝʟ ʬʠʣʴʪʨʘ-ʢʘʨʪʨʠʜʞ 
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çɹʘʨʴʝʨè. 3) ʇʨʦʙʘ ˉ3. ɺʦʜʘ, ʧʨʦʧʫʱʝʥʥʘʷ ʯʝʨʝʟ ʬʠʣʴʪʨ-ʢʘʨʪʨʠʜʞ çɸʢʚʘʪʝʢʩè. 4) 

ʇʨʦʙʘ ˉ4. ɺʦʜʘ, ʧʨʦʧʫʱʝʥʥʘʷ ʯʝʨʝʟ ʬʠʣʴʪʨ-ʢʘʨʪʨʠʜʞ çɹʨʠʪʪʝʨè.     

ʆʧʨʝʜʝʣʝʥʠʝ ʞʝʩʪʢʦʩʪʠ ʚʦʜʳ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʫʬʝʨʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʊʨʠʣʦʥ ɹ ʤʝʪʦʜʦʤ ʪʠʪʨʦʚʘʥʠʷ. ʈʘʩʭʦʜ ʊʨʠʣʦʥʘ ɹ ï 7.8 ʤʣ. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʭʣʦʨʠʜʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ KClO4, AgNO3. ʄʥʦʶ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

ʊʘʙʣʠʮʘ 1. ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʦʜʳ 
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1 ʆʨʠʛʠʥʘʣʴ

ʥʳʡ 

ʦʙʨʘʟʝʮ 

0.04 3.77 ʥ\ʦ 1 2 27.2 7.0 0.07 1210 240 

2 çɹʘʨʴʝʨè ʥ\ʦ 2.87 ʥ\ʦ 1 2 1.2 6.8 0.05 412 10 

3 çɸʢʚʘʪʝʢʩè ʥ\ʦ 2.96 ʥ\ʦ 1 2 7.2 6.8 0.05 648 75 

4 çɹʨʠʪʪʝʨè ʥ\ʦ 1.54 ʥ\ʦ 1 2 0.8 6.8 0.05 381 25 

ɺʳʚʦʜʳ:  

 ɼʉʊʋ 2874-82 ɻʉʘʥʇʠʅ 

1) ɺʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, pH 6.0 ï 9.0 6.5 ï 8.5 

2) ɾʝʣʝʟʦ, ʤʛ\ʣ 0.3 (1.0) 0.3 

3) ɾʝʩʪʢʦʩʪʴ ʦʙʱʘʷ, ʤʛ\ʜʤ3 7.0 (10.0) 7.0 (10.0) 

4) ʉʫʣʴʬʘʪʳ, ʤʛ\ʣ 500 250 (500) 

5) ʉʫʭʦʡ ʦʩʪʘʪʦʢ, ʤʛ\ʣ 1000 (1500) 1000 (1500) 

6) ʍʣʦʨʠʜʳ, ʤʛ\ʣ 350 250 (350) 
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1) ʄʦʷ ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʜʠʣʘʩʴ: ɽʩʣʠ ʫʧʦʪʨʝʙʣʷʪʴ ʚʦʜʫ, ʥʝ ʧʨʦʰʝʜʰʫʶ 

ʦʯʠʩʪʢʫ, ʪʦ ʚʳʩʦʢʦʝ ʥʘʣʠʯʠʝ ʭʣʦʨʘ, ʩʦʜʝʨʞʘʚʰʝʛʦʩʷ ʚ ʚʦʜʝ, ʙʫʜʝʪ ʦʢʘʟʳʚʘʪʴ 

ʧʘʛʫʙʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʤʤʫʥʠʪʝʪ ʠ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

2) ɹʳʣ ʧʨʦʚʝʜʝʥ ʦʧʳʪ ʩ ʚʳʨʘʱʠʚʘʥʠʝʤ ʂʣʦʧʦʚʥʠʢʘ ʧʦʩʝʚʥʦʛʦ ʥʘ 4-ʭ ʦʙʨʘʟʮʘʭ 

ʚʦʜʳ, ʠ ʦʙʨʘʟʝʮ, ʚʳʨʘʱʠʚʘʝʤʳʡ ʥʘ ʦʨʠʛʠʥʘʣʴʥʦʡ ʚʦʜʝ, ʥʘʯʘʣ ʧʦʛʠʙʘʪʴ ʥʘ ʚʪʦʨʫʶ 

ʥʝʜʝʣʶ ʨʦʩʪʘ. ɸ ʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʢʘʟʘʣ ʬʠʣʴʪʨ ʊʄ çɸʢʚʘʪʝʢʩè. 

3) ʃʫʯʰʠʤ ʬʠʣʴʪʨʦʤ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʦʢʘʟʘʣʩʷ ʬʠʣʴʪʨ ʊʄ 

çɸʢʚʘʪʝʢʩè, ʘ ʣʫʯʰʠʤ ʬʠʣʴʪʨʦʤ ʧʦ ʦʧʨʦʩʫ -  ʊʄ çɹʘʨʴʝʨè. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɹʝʨʥʘʣ ɼʞ., ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʞʠʟʥʠ, ʄ. : ʄʠʨ,   1969, ï 391ʩ. ï  [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]  ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ :  stiur.narod.ru/chrestom/B019.htm  

 2.ɻʘʚʠʯ ʀ.ʂ. ʄʝʪʦʜʳ ʦʭʨʘʥʳ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʠʩʪʦʱʝʥʠʷ   

ʄ.//: ɸʛʨʦʧʨʦʤʠʟʜʘʪ, 1985.  

 3.  ɾʫʢʦʚ ɸ.ʀ. ʄʝʪʦʜʳ ʦʯʠʩʪʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ [ʊʝʢʩʪ] / ɸ.ʀ. 

ɾʫʢʦʚ ,ʀ.ʃ.ʄʦʥʛʘʡʪ, ʀ.ɼ. ʈʦʜʟʠʣʣʝʨ . ï ʄ.: ʉʪʨʦʡʠʟʜʘʪ, 1987. 

 4. ʀʛʥʘʪʦʚ ʀ. ʉʦʩʪʘʚ ʚʦʜʳ ʠ ʝʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʦʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʞʠʟʥʠ ʠ ʞʠʚʦʡ ʤʘʪʝʨʠʠ [ ʊʝʢʩʪ ]  /ʀ.ʉ.ʀʛʥʘʪʦʚ ,  ʆ.ɺ.ʄʦʩʠʥ.//  

ɸʩʪʨʘʭʘʥʩʢʠʡ ʚʝʩʪʥʠʢ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ , ï  2013. ï̄  1 (23)  . ï

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  http://cyberleninka.ru/article/n/izotopnyy-

sostav-vody-i-ee-temperatura-v-protsesse-evolyutsionnogo-proishozhdeniya-zhizni-i-

zhivoy-materii 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʐʝʚʯʝʥʢʦ ʉʚʝʪʣʘʥʘ ɸʥʘʪʦʣʴʝʚʥʘ, ʫʯʠʪʝʣʴ ʙʠʦʣʦʛʠʠ. 
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ɺʆɿʄʆɾʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɹɽʉʇʈʆɺʆɼʅʆɻʆ 

ʕʃɽʂʊʈʀʏɽʉʊɺɸ 

 

ʂʘʜʘʮʢʠʡ ɻʣʝʙ ʆʣʝʛʦʚʠʯ 

ʄʘʨʠʫʧʦʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʣʠʮʝʡ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʙʫʩʣʦʚʣʝʥʘ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʠʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ 

ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʴʶ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. 

ɻʠʧʦʪʝʟʘ. ʂʘʯʝʨ ɹʨʦʚʠʥʘ ʤʦʞʝʪ ʙʳʪʴ ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʦʚʘʥ ʚ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʝ, ʥʘʧʨʠʤʝʨ, ʚ ʫʩʪʨʦʡʩʪʚʘʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʜʝʰʝʚʦʡ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʩʪʦʷʥʥʳʭ ʤʘʛʥʠʪʦʚ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ɻʝʥʝʨʘʪʦʨ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ - ʢʘʯʝʨ ɹʨʦʚʠʥʘ. 

ʎʝʣʠ: ʉʦʙʨʘʪʴ ʜʝʡʩʪʚʫʶʱʫʶ ʤʦʜʝʣʴ ʢʘʯʝʨʘ ɹʨʦʚʠʥʘ, ʠʩʩʣʝʜʦʚʘʪʴ ʝʛʦ ʨʘʙʦʪʫ 

ʧʨʠ ʨʘʟʥʦʡ ʥʘʛʨʫʟʢʝ, ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʄʝʪʦʜʦʣʦʛʠʷ: ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʝʤʦʚ ʙʝʟʪʦʧʣʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ; ʩʙʦʨʢʘ 

ʜʝʡʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ ʧʨʠʙʦʨʘ; ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʙʦʪʳ ʧʨʠʙʦʨʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʥʘʧʨʷʞʝʥʠʷʭ; ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʘʯʝʨʘ 

ɹʨʦʚʠʥʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʇʨʠʙʦʨ ʚʢʣʶʯʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʤʛʥʦʚʝʥʥʦ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ. ɺ 

ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ ʨʘʙʦʪʳ ʢʘʯʝʨ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʤʠʥʝʩʮʝʥʪʥʫʶ ʣʘʤʧʫ. 

ʉʚʝʯʝʥʠʷ ʣʘʤʧʳ ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠ ʫʜʘʣʝʥʠʠ ʝʝ ʥʘ ʨʘʟʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʢʘʪʫʰʢʠ 

ʧʨʠʙʦʨʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʛʨʫʟʢʠ, ʢʦʪʦʨʘʷ ʧʦʜʘʝʪʩʷ ʥʘ ʧʨʠʙʦʨ, ʤʝʥʷʣʘʩʴ ʷʨʢʦʩʪʴ 

ʩʚʝʯʝʥʠʷ ʠ ʨʘʩʩʪʦʷʥʠʝ, ʥʘ ʢʦʪʦʨʦʤ ʵʪʦ ʩʚʝʯʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ʈʘʙʦʪʘ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʜʠʧʣʦʤʦʤ III ʩʪʝʧʝʥʠ ʇʝʨʚʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʵʪʘʧʘ 

Intel-ʊʝʭʥʦ ʋʢʨʘʠʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʦʥʢʫʨʩʘ Intel ISEF. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

¶ ʥʦʚʳʝ ʨʝʣʝ ʠ ʤʘʛʥʠʪʥʳʝ ʧʫʩʢʘʪʝʣʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʰʠʨʦʢʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʂʘʯʝʨ-ʪʝʭʥʦʣʦʛʠʠ;  
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¶ ʫʩʪʨʦʡʩʪʚʘ, ʟʘʩʚʝʯʠʚʘʶʱʝʛʦ ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ ʥʝ ʦʪ 220 ɺ, ʘ ʦʪ 5 ɺ; 

ʫʩʪʨʦʡʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ (ʢʘʢ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ), ʘ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪ ʥʘʜʝʞʥʦʩʪʴ, ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʨʘʙʦʪʳ; 

¶ ʫʩʪʨʦʡʩʪʚʘ ʠʥʜʫʢʪʠʚʥʦʡ ʧʝʨʝʜʘʯʠ ʫʧʨʘʚʣʷʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʵʥʝʨʛʠʠ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʩʚʝʪʦʬʦʨʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʦ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʧʝʨʝʢʨʝʩʪʢʘ ʠ 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʦʜʥʦʛʦ ʩʚʝʪʦʬʦʨʥʦʛʦ ʦʙʲʝʢʪʘ;  

¶ ʥʦʚʳʡ ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʯʝʨʝʟ ʩʧʣʦʰʥʳʝ ʩʨʝʜʳ: ʞʠʜʢʦʩʪʠ, ʤʝʪʘʣʣʳ, 

ʜʠʵʣʝʢʪʨʠʢʠ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʩʚʷʟʠ ʩ ʧʦʜʚʦʜʥʳʤʠ ʣʦʜʢʘʤʠ ʧʦʜ ʚʦʜʦʡ, ʠʣʠ ʩ 

ʰʘʭʪʝʨʘʤʠ ʚ ʰʘʭʪʘʭ ʧʦʜ ʟʝʤʣʝʡ) ʥʦʚʳʡ ʩʧʦʩʦʙ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʝʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʚʝʣʠʯʠʥ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʝ. 

ɺʣʠʷʥʠʝ ʠʟʣʫʯʝʥʠʷ ʢʘʯʝʨʘ 

ɹʠʦʣʦʛʠʯʝʩʢʦʝ: 

ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʩʠʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ 

ʚʣʠʷʥʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʚʩʝʭ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʧʦʧʘʜʘʶʱʠʭ ʚ 

ʟʦʥʫ ʠʭ ʚʣʠʷʥʠʷ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʠʟʣʫʯʘʝʤʦʝ ʂʘʯʝʨ ʣʝʞʠʪ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 

ɻʮ ʜʦ 10 ʄɻʮ. 

ʏʝʣʦʚʝʯʝʩʢʠʡ ʦʨʛʘʥʠʟʤ ʚʩʝʛʜʘ ʨʝʘʛʠʨʫʝʪ ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. ʆʜʥʘʢʦ, 

ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʵʪʘ ʨʝʘʢʮʠʷ ʧʨʠʚʝʣʘ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʙʳʣ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʦʣʷ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʣʫʯʝʥʠʷ. 

ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʦʧʘʩʥʦʩʪʴ ʤʦʞʝʪ ʫʛʨʦʞʘʪʴ ʪʦʣʴʢʦ ʣʶʜʷʤ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤʫ. 

ɺʣʠʷʥʠʝ ʥʘ ʘʧʧʘʨʘʪʫʨʫ: 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤʠ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ (ʜʦ 20 ʄɻʮ) ʜʠʘʧʘʟʦʥ 

ʠʟʣʫʯʝʥʠʷ ʣʝʞʠʪ ʚʥʝ ʨʘʙʦʯʝʡ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʢʘʥʘʣʘ ʩʚʷʟʠ ʠ, ʦʙʳʯʥʦ, ʚʣʠʷʝʪ ʥʘ 

ʙʣʠʞʘʡʰʠʝ ʢ ʚʭʦʜʘʤ ʩʭʝʤʥʳʝ ʵʣʝʤʝʥʪʳ. ɺ ʛʨʘʤʦʪʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ʘʧʧʘʨʘʪʫʨʝ 

ʠʤʠ ʦʙʳʯʥʦ ʦʢʘʟʳʚʘʶʪʩʷ ʬʠʣʴʪʨʳ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʦʛʨʘʥʠʯʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʷ (ʨʘʟʨʷʜʥʠʢʠ, ʚʘʨʠʩʪʦʨʳ ʠ ʪ.ʧ.). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʩʥʦʚʥʦʡ ʫʛʨʦʟʦʡ 

ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ. ʆʪʢʘʟʘ ʭʦʨʦʰʦ 
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ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʧʦ ʧʨʠʯʠʥʝ ʧʦʷʚʣʝʥʠʷ ʜʨʫʛʠʭ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ (ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʛʝʨʮ) ʧʦʤʝʭ ʚ ʮʝʧʷʭ ʧʠʪʘʥʠʷ ʩʣʫʯʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʦ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɹʨʦʚʠʥ ɺ. ʀ. ʗʚʣʝʥʠʝ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʠʥʜʫʢʪʠʚʥʦʩʪʝʡ ʯʝʨʝʟ ʤʘʛʥʠʪʥʳʝ 

ʤʦʤʝʥʪʳ ʚʝʱʝʩʪʚʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ. ï 

ʄ.: ʄʝʪʘʉʠʥʪʝʟ, 2003ʛ. ï 20ʩ. ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://www.valselivanov.narod.ru/2.htm 

2. ɹʨʦʚʠʥ ɺ. ʀ. çɼʘʪʯʠʢ ɹʨʦʚʠʥʘ. ʉʫʪʴ ʜʝʣʘè. ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: http://www.valselivanov.narod.ru/s.htm 

3. ɹʨʦʚʠʥ ɺ. ʀ. çʂɸʏɽʈ (ʢʘʯʘʪʝʣʴ ʨʝʘʢʪʠʚʥʦʩʪʝʡ) ï ʥʦʚʦʝ ʩʨʝʜʩʪʚʦ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʜʘʪʯʠʢʘ ɹʨʦʚʠʥʘè ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: http://www.valselivanov.narod.ru/ 

4. ɹʨʦʚʠʥ ɺ. ʀ. çʈʝʣʝ ʧʨʠʙʣʠʞʝʥʠʷ. ʊʝʭʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝè. ï [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: www.valselivanov.narod. 

5. ɹʨʦʚʠʥ ɺ.ʀ., ʄʘʯʢʠʥ ʇ.ʀ. çʂɸʏɽʈ-ʪʝʭʥʦʣʦʛʠʷè. ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://x-shoker.ru/_fr/4/2764031.pdf 

6. ʊʨʘʥʩʬʦʨʤʘʪʦʨ ʊʝʩʣʘ ʥʘ ʦʜʥʦʤ ʪʨʘʥʟʠʩʪʦʨʝ ʠʣʠ ʢʘʯʝʨ ɹʨʦʚʠʥʘ, ʦ ʪʦʤ ʢʘʢ ʝʛʦ 

ʩʜʝʣʘʪʴ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʭ. ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://fizikafizika.3dn.ru/news/transformator_tesla_na_odnom_tranzistore_ili_kacher_brov

ina/2012-07-15-24 

7. ʂʘʯʝʨ ɹʨʦʚʠʥʘ ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://htp.ucoz.com/publ/kacher_brovina/1-1-0-4 

8. ʂʘʯʝʨ ɹʨʦʚʠʥʘ. ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://x-

faq.ru/index.php?topic=118.0 

9. ʂʘʪʫʰʢʘ ʊʝʩʣʘ ʥʘ ʢʘʯʝʨʝ ɹʨʦʚʠʥʘ. ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://mozgochiny.ru/electronics-2/katushka-tesla-na-odnom-tranzistore-ili -kacher-

brovina/ 

10. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ. ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://clubkit.ru/stat_elektromag.php 
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11. ʇʦʤʝʭʠ: ʆʙʟʦʨ ʪʠʧʦʚ ʠ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʨʘʙʦʪʫ ʵʣʝʢʪʨʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://iocards.ru/index.php?section=articles&art=noises 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʐʠʤʘʥʩʢʘʷ ʃʶʜʤʠʣʘ ɸʥʘʪʦʣʴʝʚʥʘ, ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ. 

 

 

ʇʈʆɹʃɽʄʀ ʋʊʀʃɯɿɸʎɯɰ ɺɯɼʍʆɼɯɺ ɺ ʋʂʈɸɰʅɯ  

 

ʂʣʶʯʥʠʢʦʚʘ ʖ.ʆ. 

ɼʦʥʝʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʫʧʨʘʚʣʽʥʥʷ 

 

ʅʘʩʝʣʝʥʥʷ ʚʩʴʦʛʦ ʩʚʽʪʫ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʜʦʩʷʛʣʦ ʩʝʤʠ ʤʽʣʴʷʨʜʽʚ. ʊʚʝʨʜʽ ʚʽʜʭʦʜʠ 

ʻ ʧʦʙʽʯʥʠʤ ʧʨʦʜʫʢʪʦʤ ʮʴʦʛʦ ʷʚʠʱʘ. ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʮʝ ʯʠʩʣʦ ʟʙʽʣʴʰʠʪʴʩʷ ʜʦ ʜʝʚ'ʷʪʠ 

ʤʽʣʴʷʨʜʽʚ ʜʦ 2050 ʨʦʢʫ, ʷʢʱʦ ʧʦʪʦʯʥʠʡ ʪʨʝʥʜ ʧʨʦʜʦʚʞʠʪʴʩʷ. ʆʯʽʢʫʻʪʴʩʷ, ʱʦ 

ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʣʝʥʦʛʦ ʩʤʽʪʪʷ ʪʘʢʦʞ ʟʨʦʩʪʝ. ɺʠʨʦʙʥʠʯʽ ʛʘʣʫʟʽ ʪʘʢʦʞ ʩʧʨʠʷʶʪʴ 

ʥʘʢʦʧʠʯʝʥʥʶ ʚʽʜʭʦʜʽʚ. ʋ ʪʦʡ ʯʘʩ ʷʢ ʚʠʤʦʛʠ ʨʠʥʢʫ ʟʨʦʩʪʘʶʪʴ, ʢʽʣʴʢʽʩʪʴ ʧʦʙʫʜʦʚʘʥʠʭ 

ʟʘʚʦʜʽʚ ʪʘʢʦʞ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʱʦʙ ʟʘʜʦʚʦʣʴʥʠʪʠ ʮʝʡ ʧʦʧʠʪ. 

ʇʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʽ ʚʠʩʦʢʽ ʪʝʤʧʠ ʩʧʦʞʠʚʘʥʥʷ ʨʝʩʫʨʩʽʚ ʥʘʜʘʶʪʴ 

ʥʝʧʝʨʝʜʙʘʯʝʥʠʡ ʽ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ - ʫʪʚʦʨʝʥʥʷ 

ʚʽʜʭʦʜʽʚ, ʱʦ ʜʘʣʝʢʦ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʤʦʞʣʠʚʦʩʪʝʡ ʤʽʩʮʝʚʠʭ ʦʨʛʘʥʽʚ ʚʣʘʜʠ. ɺ ʜʘʥʠʡ 

ʯʘʩ ʤʽʩʪʘ ʽ ʩʝʣʘ ʩʪʠʢʘʶʪʴʩʷ ʟ ʧʨʦʙʣʝʤʘʤʠ ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ ʚʽʜʭʦʜʽʚ, ʧʦʚ'ʷʟʘʥʠʤʠ ʟ 

ʥʠʤʠ ʚʠʪʨʘʪʘʤʠ, ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʤʝʪʦʜʘʤʠ ʫʪʠʣʽʟʘʮʽʾ ʽ ʚʧʣʠʚʦʤ ʚʽʜʭʦʜʽʚ ʥʘ ʤʽʩʮʝʚʝ 

ʪʘ ʛʣʦʙʘʣʴʥʝ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ʋʩʽ ʤʽʩʪʘ ʟ ʚʠʩʦʢʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʥʘʩʝʣʝʥʥʷ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʤʠʩʣʦʚʠʭ ʪʘ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ. 

ɺʽʜʭʦʜʠ ʧʽʜʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ ʪʚʝʨʜʽ ʪʘ ʨʽʜʢʽ, ʧʨʦʤʠʩʣʦʚʽ ʪʘ ʧʦʙʫʪʦʚʽ. ʄʽʞ 

ʤʽʩʪʘʤʠ ʢʨʘʾʥ ʱʦʜʦ ʮʴʦʛʦ ʻ ʚʽʜʤʽʥʥʦʩʪʽ. ʄʽʩʪʘ ʌʨʘʥʮʽʾ ʪʘ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʱʦʨʽʯʥʦ 

ʜʘʶʪʴ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ ʜʦ 50 ʤʣʥ. ʪ ʢʦʞʥʝ, ʚ ɯʪʘʣʽʾ ð ʜʦ 44 ʤʣʥ. ʪ. ɼʦ ʮʴʦʛʦ 

ʜʦʜʘʶʪʴʩʷ ʱʝ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʚ ʤʽʩʪʘʭ ʌʨʘʥʮʽʾ, ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʪʘ 

ɯʪʘʣʽʾ ʩʢʣʘʜʘʻ 17 ʤʣʥ. ʪ ʥʘ ʨʽʢ. ʋ ʤʽʩʪʘʭ ʗʧʦʥʽʾ ʚʽʜʭʦʜʽʚ ʫʪʚʦʨʶʻʪʴʩʷ 920 ð 2120 ʛ ʥʘ 
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ʦʜʥʫ ʣʶʜʠʥʫ ʟʘ ʜʦʙʫ, ʫ ʌʨʘʥʮʽʾ ð 620 ʛ. ʎʝ ʟʚʠʯʘʡʥʘ ʢʽʣʴʢʽʩʪʴ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦ 

ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ. ʅʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʥʫ ʣʶʜʠʥʫ ʤʘʶʪʴ 

ʉʐɸ ð ʾʭ ʪʫʪ 0,47 ð 0,52 ʪ/ʨʽʢ ʘʙʦ 1450 ʛ/ʜʝʥʴ. ɿʘʛʘʣʴʥʠʡ ʩʚʽʪʦʚʠʡ ʦʙʩʷʛ ʚʽʜʭʦʜʽʚ 

ʧʝʨʝʚʠʱʫʻ 300 ʤʣʥ. ʪ. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ ʚ ʋʢʨʘʾʥʽ ʩʢʣʘʜʘʻ 10 ð 11 

ʤʣʥ. ʪ ʥʘ ʨʽʢ. ɿʚʘʣʠʱʘʤʠ ʟʘʡʥʷʪʽ 2600 ʛʘ ʟʝʤʝʣʴ ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʾʭ ʚ 

ʤʽʩʪʘʭ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ 1 ʪʦʥʥʘ ʥʘ ʦʜʥʫ ʣʶʜʠʥʫ ʥʘ ʨʽʢ [1]. 

ʇʨʦʙʣʝʤʘ ʚʽʜʭʦʜʽʚ ʤʘʻ ʚʠʩʦʢʫ ʛʦʩʪʨʦʪʫ ʯʝʨʝʟ ʥʠʟʴʢʫ ʰʚʠʜʢʽʩʪʴ ʾʭʥʴʦʛʦ 

ʨʦʟʢʣʘʜʝʥʥʷ. ʇʘʧʽʨ ʨʫʡʥʫʻʪʴʩʷ ʯʝʨʝʟ 2 ð 10 ʨʦʢʽʚ, ʢʦʥʩʝʨʚʥʽ ʙʘʥʢʠ ʤʘʡʞʝ ʟʘ 100 

ʨʦʢʽʚ, ʧʦʣʽʝʪʠʣʝʥʦʚʽ ʤʘʪʝʨʽʘʣʠ ð ʟʘ 200 ʨʦʢʽʚ, ʧʣʘʩʪʤʘʩʘ ð ʟʘ 500 ʨʦʢʽʚ, ʘ ʩʢʣʦ ʜʣʷ 

ʧʦʚʥʦʛʦ ʨʦʟʢʣʘʜʫ ʚʠʤʘʛʘʻ 1000 ʨʦʢʽʚ [2]. 

ʋ ʙʽʣʴʰʦʩʪʽ ʤʽʩʪ ʩʚʽʪʫ ʧʝʨʝʚʘʞʘʻ ʚʠʚʽʟ ʚʽʜʭʦʜʽʚ ʥʘ ʟʚʘʣʠʱʘ. ʅʘ ʟʚʘʣʠʱʘʭ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʙʘʛʘʪʦ ʚʽʜʭʦʜʽʚ. ʉʢʣʘʜʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ʥʘ ʤʽʩʴʢʠʭ ʟʚʘʣʠʱʘʭ ʻ 

ʝʢʦʣʦʛʽʯʥʦ ʥʘʡʙʽʣʴʰ ʥʝʜʦʩʢʦʥʘʣʠʤ ʩʧʦʩʦʙʦʤ ʧʦʨʷʪʫʥʢʫ ʚʽʜ ʥʠʭ. ʉʪʽʯʥʽ ʚʦʜʠ ʟʚʘʣʠʱ 

ʪʦʢʩʠʯʥʽ ʽ ʟʘʙʨʫʜʥʶʶʪʴ ˇʨʫʥʪʦʚʽ ʚʦʜʠ ʪʘ ʨʽʢʠ. ʁʜʝ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʛʘʟʦʧʦʜʽʙʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʨʦʟʢʣʘʜʘʥʥʽ ʟʚʘʣʝʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. 

ɯʥʰʠʤ ʩʧʦʩʦʙʦʤ ʟʥʠʱʝʥʥʷ ʤʽʩʴʢʠʭ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ ʻ ʩʧʘʣʶʚʘʥʥʷ. 

ʅʘʡʯʘʩʪʽʰʝ ʩʤʽʪʪʷ ʩʧʘʣʶʶʪʴ ʥʘ ʟʚʘʣʠʱʘʭ ʚʽʜʢʨʠʪʠʤ ʩʧʦʩʦʙʦʤ. ɼʝʬʝʢʪ ʩʧʘʣʶʚʘʥʥʷ 

ʧʦʣʷʛʘʻ ʚ ʥʘʢʦʧʠʯʝʥʥʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʧʝʣʫ, ʷʢʠʡ ʚʤʽʱʫʻ ʯʠʤʘʣʦ ʪʦʢʩʠʯʥʠʭ 

ʨʝʯʦʚʠʥ. ʊʘ ʡ ʛʘʟʦʧʦʜʽʙʥʽ ʚʠʢʠʜʠ ʧʨʠ ʩʧʘʣʶʚʘʥʥʽ ʩʤʽʪʪʷ ʥʝʙʝʟʧʝʯʥʽ, ʯʘʩʪʦ 

ʚʠʜʽʣʷʻʪʴʩʷ ʜʽʦʢʩʠʥ. ʆʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʝ ʚʽʜʢʨʠʪʝ ʩʧʘʣʶʚʘʥʥʷ ʧʣʘʩʪʤʘʩ. ʆʜʥʘʢ 

ʚʽʜʢʨʠʪʝ ʩʧʘʣʶʚʘʥʥʷ ʧʦʙʫʪʦʚʠʭ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ ʥʘ ʤʽʩʴʢʠʭ ʟʚʘʣʠʱʘʭ ʡʜʝ ʫ 

ʚʝʣʠʢʠʭ ʦʙ'ʻʤʘʭ. 

ɯʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʚʥʦʛʦ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʧʦʥʷʪʪʷ çʚʽʜʭʦʜʽʚè - 

ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ, ʷʢʝ ʚʠʤʘʛʘʻ, ʱʦʙ ʚʽʜʭʦʜʠ ʥʝ ʥʘʟʠʚʘʣʠʩʷ ʚʽʜʭʦʜʘʤʠ ʚʟʘʛʘʣʽ!  

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ: ʩʢʣʘʜʫʚʘʪʠ ʯʠ ʟʘʭʦʨʦʥʠʪʠ ʚʽʜʭʦʜʠ ʪʘʢ, 

ʱʦʙ ʚʦʥʠ ʥʝ ʚʧʣʠʚʘʣʠ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʘʙʦ ʚ ʛʽʨʰʦʤʫ ʚʠʧʘʜʢʫ, ʱʦʙ ʮʝʡ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʙʫʚ ʤʽʥʽʤʘʣʴʥʠʤ; ʟʥʠʱʠʪʠ ʊʇɺ (ʊʇɺ) ʩʧʘʣʠʚʰʠ ʾʭ; ʦʯʠʩʪʠʪʠ 

ʪʚʝʨʜʽ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ ʚʽʜ ʰʢʽʜʣʠʚʠʭ ʜʦʤʽʰʦʢ ʪʘ ʫʪʠʣʽʟʫʚʘʪʠ ʦʪʨʠʤʘʚʰʠ ʧʨʠ 
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ʮʴʦʤʫ ʧʝʚʥʽ ʨʝʩʫʨʩʠ. ʉʣʽʜ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʩʧʘʣʝʥʥʷ, ʩʢʣʘʜʫʚʘʥʥʷ ʪʘ ʟʘʭʦʨʦʥʝʥʥʷ 

ʊʇɺ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʽ ʪʘ ʥʝ ʥʘʡʜʦʩʢʦʥʘʣʽʰʽ ʩʧʦʩʦʙʠ ʧʦʟʙʫʪʠʩʷ ʚʽʜ ʥʠʭ. 

ʍʦʯʘ ʩʧʘʣʶʚʘʥʥʷ ʥʝ ʥʘʡʢʨʘʱʠʡ ʩʧʦʩʽʙ ʧʦʟʙʫʪʠʩʷ ʚʽʜʭʦʜʽʚ, ʧʨʦʪʝ ʩʣʽʜ ʚʠʟʥʘʪʠ, 

ʜʠʩʢʫʩʽʾ ʜʦʚʢʦʣʘ ʜʦʮʽʣʴʥʦʩʪʽ ʧʦʙʫʜʦʚʠ ʩʫʯʘʩʥʠʭ ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʭ ʟʘʚʦʜʽʚ ʚ 

ʋʢʨʘʾʥʽ ʪʨʠʚʘʶʪʴ ʜʦʚʦʣʽ ʜʘʚʥʦ. ʇʝʨʝʢʦʥʫʶʯʠ ʚ ʛʦʩʪʨʽʡ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʙʫʜʦʚʠ ʪʘʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʥʘʚʦʜʷʪʴʩʷ ʜʘʥʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʠʭ ʥʦʚʽ ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʽ ʟʘʚʦʜʠ 

ʜʘʜʫʪʴ ʟʤʦʛʫ ʧʝʨʝʨʦʙʠʪʠ ʙʣʠʟʴʢʦ 3 ʤʣʥ. ʪ. ʊɺʇ ʪʘ ʟʘʦʱʘʜʠʪʠ ʙʣʠʟʴʢʦ 790 ʤʣʥ ʢʫʙ. 

ʤ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ. ɼʣʷ ʧʝʨʝʢʦʥʣʠʚʦʩʪʽ ʥʘʚʦʜʠʪʴʩʷ ʧʨʠʢʣʘʜ ʐʚʝʮʽʾ, ʜʝ ʧʨʠʙʣʠʟʥʦ 

ʢʦʞʝʥ ʜʨʫʛʠʡ ʞʠʪʣʦʚʠʡ ʙʫʜʠʥʦʢ ʦʧʘʣʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʩʧʘʣʶʚʘʥʥʷ ʩʤʽʪʪʷ. 

ʇʨʠʭʠʣʴʥʠʢʠ ʙʫʜʽʚʥʠʮʪʚʘ ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʭ ʟʘʚʦʜʽʚ ʧʨʘʚʜʘ ʚʠʟʥʘʶʪʴ, ʱʦ ʜʣʷ 

ʮʴʦʛʦ ʐʚʝʮʽʷ ʤʘʡʞʝ 50 ʨʦʢʽʚ ʨʝʬʦʨʤʫʚʘʣʘ ʚʣʘʩʥʫ ʢʦʤʫʥʘʣʴʥʫ ʩʬʝʨʫ.ʑʝ ʦʜʥʠʤ 

ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʟʘʣʠʰʘʻʪʴʩʷ ʚʘʨʪʽʩʪʴ ʙʫʜʽʚʥʠʮʪʚʘ ʧʦʜʽʙʥʦʛʦ ʥʘʜʩʫʯʘʩʥʦʛʦ 

ʟʘʚʦʜʫ, ʢʦʰʪʦʨʠʩ ʷʢʦʛʦ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 100ï500 ʤʣʥ. ʻʚʨʦ. ʇʨʠʙʣʠʟʥʠʡ ʪʝʨʤʽʥ 

ʦʢʫʧʥʦʩʪʽ ʩʪʘʥʦʚʠʪʠ ʚʽʩʽʤ ʨʦʢʽʚ. ʋʪʽʤ, ʷʢ ʯʘʩʪʦ ʙʫʚʘʻ ʚ ʥʘʰʠʭ ʨʝʘʣʽʷʭ, ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ ʪʨʝʙʘ ʙʫʣʦ ʧʦʜʦʣʘʪʠ ʜʝʢʽʣʴʢʘ çʘʣʝè. ɹʝʟ ʥʘʜʘʥʥʷ 

çʟʝʣʝʥʦʛʦ ʪʘʨʠʬʫè ʨʝʘʣʴʥʠʡ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʧʦʜʽʙʥʦʛʦ ʦʙôʻʢʪʘ ʩʪʘʥʦʚʠʪʠʤʝ 20 

ʨʦʢʽʚ, ʘ ʦʪʞʝ, ʞʦʜʝʥ ʽʥʚʝʩʪʦʨ ʥʝ ʧʦʛʦʜʠʪʴʩʷ ʚʢʣʘʜʘʪʠ ʚʝʣʠʯʝʟʥʽ ʢʦʰʪʠ ʪʘ ʯʝʢʘʪʠ ʥʘ 

ʦʢʫʧʥʽʩʪʴ ʪʘʢ ʜʦʚʛʦ [3]. 

ʑʝ ʦʜʥʠʤ ʝʢʦʥʦʤʽʯʥʦ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʚʠʛʽʜʥʠʤ ʜʣʷ ʟʘʭʽʜʥʠʭ ʢʨʘʾʥ ʩʧʦʩʦʙʦʤ 

ʧʦʟʙʘʚʠʪʠʩʴ ʊʇɺ ʩʪʘʚ ʾʭ ʝʢʩʧʦʨʪ ʫ ʂʠʪʘʡ. ɿʘ ʥʝʦʬʽʮʽʡʥʦʶ ʩʪʘʪʠʩʪʠʢʦʶ ʜʦ 80 % 

ʚʽʜʭʦʜʽʚ ʟ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥ ʚʠʚʦʟʠʪʴʩʷ ʚ ɸʟʽʶ, ʧʨʠ ʮʴʦʤʫ ʣʝʚʦʚʘ ʯʘʩʪʢʘ 90 % ʚʽʜ 

ʥʠʭ ʧʦʪʨʘʧʣʷʻ ʚ ʂʠʪʘʡ. ɺʚʘʞʣʠʚʠʤ ʻ ʪʝ, ʱʦ ʥʘ ʢʠʪʘʡʩʴʢʽʡ ʪʝʨʠʪʦʨʽʾ ʊʇɺ 

ʧʝʨʝʨʦʙʣʷʶʪʴʩʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʷʢʽ ʥʝʦʙʣʘʜʥʘʥʽ ʞʦʜʥʠʤʠ ʦʯʠʩʥʠʤʠ ʯʠ 

ʬʽʣʴʪʨʘʤʠ [4]. 

ɺ ʋʢʨʘʾʥʽ ʚʽʜʩʫʪʥʽʩʪʴ ʩʦʮʽʘʣʴʥʦʾ ʨʝʢʣʘʤʠ ʽ ʙʘʡʜʫʞʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʱʝ ʙʽʣʴʰʝ 

ʫʩʢʣʘʜʥʶʶʪʴ ʩʠʪʫʘʮʽʶ. ɸ ʢʦʰʪʽʚ ʥʘ ʧʦʧʫʣʷʨʠʟʘʮʽʶ ʽʜʝʾ ʩʦʨʪʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ - 

ʥʝʤʘʻ. ʇʨʦ ʷʢʫ ʘʛʽʪʘʮʽʾ ʟ ʙʦʢʫ ʫʨʷʜʫ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ, ʷʢʱʦ ʜʝʨʞʘʚʘ ʥʝ ʤʦʞʝ ʟʥʘʡʪʠ 

ʛʨʦʰʽ ʥʘ ʣʽʢʚʽʜʘʮʽʶ ʟʚʘʣʠʱ ʽ ʙʫʜʽʚʥʠʮʪʚʦ ʩʤʽʪʪʻʧʝʨʝʨʦʙʥʠʭ ʟʘʚʦʜʽʚ 

ɿ ʚʽʪʯʠʟʥʷʥʦʛʦ ʜʦʩʚʽʜʫ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ ʦʢʨʽʤ ʥʝʛʘʪʠʚʫ, ʥʘ ʱʘʩʪʷ ʻ ʡ 

ʧʦʟʠʪʠʚʥʽ ʧʨʠʢʣʘʜʠ. ʊʘʢ ʫ ʤ. ɹʫʯʘ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʬʫʥʢʮʽʦʥʫʻ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ 
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ʝʢʦʣʦʛʽʯʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʟ ʫʪʠʣʽʟʘʮʽʾ ʪʘ ʧʝʨʝʨʦʙʢʠ ʩʤʽʪʪʷ ʄʇʇ çʈʘʜʘè. ʎʝ 

ʧʽʜʧʨʠʻʤʩʪʚʦ ʟʘʙʝʟʧʝʯʫʻ ʫʪʠʣʽʟʘʮʽʶ 40 % ʚʽʜʭʦʜʽʚ ʤ. ɹʫʯʘ. ʋ ʤʽʩʪʽʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʨʽʟʥʦʢʦʣʴʦʨʦʚʽ ʢʦʥʪʝʡʥʝʨʠ ʜʣʷ ʩʤʽʪʪʷ: ʙʣʘʢʠʪʥʽ ʜʣʷ ʧʘʧʝʨʫ, ʟʝʣʝʥʽ ʜʣʷ ʩʢʣʘ, ʞʦʚʪʽ 

ʜʣʷ ʧʣʘʩʪʠʢʫ. ʃʠʰʝ ʭʘʨʯʦʚʽ ʚʽʜʭʦʜʠ, ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ 20 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ 

ʩʤʽʪʪʷ, ʥʝ ʧʝʨʝʨʦʙʣʷʶʪʴ ʫ ɹʫʯʽ, ʚʩʝ ʽʥʰʝ ï ʧʦʣʽʤʝʨʠ, ʩʢʣʦʙʽʡ, ʤʘʢʫʣʘʪʫʨʘ ï 

ʩʦʨʪʫʻʪʴʩʷ ʪʘ ʧʽʜʜʘʻʪʴʩʷ ʧʝʨʝʨʦʙʮʽ. ɿ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʛʦʪʦʚʣʷʶʪʴ ʢʨʠʰʢʠ ʜʣʷ 

ʣʶʢʽʚ, ʝʢʦʚʘʪʫ, ʨʝʰʽʪʢʠ ʟʣʠʚʦ ʧʨʠʡʤʘʣʴʥʠʢʽʚ ʪʘ ʽʥ.[5]. 

ɺ ʋʢʨʘʾʥʽ ʬʫʥʢʮʽʦʥʫʶʪʴ ʱʝ ʜʚʘ ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʽ ʟʘʚʦʜʠ - ʚ ʂʠʻʚʽ ʪʘ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʫ. ʉʪʦʣʠʯʥʠʡ ʟʘʚʦʜ ʩʧʘʣʶʻ ʜʦ 25% ʥʝʩʦʨʪʦʚʘʥʠʭ ʪʚʝʨʜʠʭ 

ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʂʠʻʚʘ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 240 000 ʪʦʥʥ ʥʘ ʨʽʢ. ʆʜʥʘʢ 

ʦʙʣʘʜʥʘʥʥʷ ʟʘʚʦʜʽʚ ʥʘʩʪʽʣʴʢʠ ʤʦʨʘʣʴʥʦ ʽ ʬʽʟʠʯʥʦ ʟʘʩʪʘʨʽʣʦ, ʱʦ ʚʠʢʠʜʠ ʚ ʘʪʤʦʩʬʝʨʫ 

ʤʘʡʞʝ ʟʚʦʜʷʪʴ ʥʘʥʽʚʝʮʴ ʾʭ ʙʣʘʛʦʨʦʜʥʫ ʤʝʪʫ. 

ʆʪʞʝ, ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʠʤ ʪʘ ʥʘʡʙʝʟʧʝʯʥʽʰʠʤ ʩʧʦʩʦʙʦʤ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ ʻ 

ʨʝʮʠʢʣʽʥʛ (ʪʦʙʪʦ ʧʦʚʪʦʨʥʘ ʧʝʨʝʨʦʙʢʘ). 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʘʩʰʪʘʙʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʝʢʪʽʚ ʜʝʨʞʘʚʘ ʧʦʚʠʥʥʘ ʟʘʣʫʯʘʪʠ 

ʽʥʚʝʩʪʦʨʽʚ, ʧʨʦʧʦʥʫʚʘʪʠ ʾʤ ʜʦʪʘʮʽʾ ʽ ʧʨʝʬʝʨʝʥʮʽʾ ʦʧʦʜʘʪʢʫʚʘʥʥʷ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ: 

1. ʇʨʦʙʣʝʤʠ ʫʪʠʣʽʟʘʮʽʾ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://referat-

info.at.ua/publ/ekologija/ekologija/problemi_utilizaciji_vidkhodiv/21-1-0-2379. 

2. ɿʥʝʰʢʦʜʞʝʥʥʷ ʧʝʨʝʨʦʙʢʘ ʪʘ ʫʪʠʣʽʟʘʮʽʷ ʚʽʜʭʦʜʽʚ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ:http://www.novaecologia.org/voecos-1842-2.html. 

3. ʉʤʽʪʠʪʠ ʧʦ-ʻʚʨʦʧʝʡʩʴʢʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ:http://jkg-

portal.com.ua/ua/publication/one/smtiti-po-jevropejski-30959. 

4. ʇʝʨʝʨʦʙʢʘ ʚʽʜʭʦʜʽʚ ʚ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://www.biowatt.com.ua/analitika/pererobka-vidhodiv-v-rozvinenih-

krayinah-svitu/. 

5. ʄʇʇ ʈʘʜʘ ð ʩʦʨʪʫʚʘʥʥʷ ʽ ʈʽʩʘʡʢʣʽʥʛ! [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ:http://nowaste.com.ua/mpp-rada-sortuvannya-i-risajkling/. 

http://www.biowatt.com.ua/analitika/pererobka-vidhodiv-v-rozvinenih-krayinah-svitu/
http://nowaste.com.ua/mpp-rada-sortuvannya-i-risajkling/
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ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢ.ʝ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ 

ɯʚʘʥʦʚʘ ɺ.ɺ. 

 

 

ʇʈʆɹʃɽʄʀ ɽʅɽʈɻʆɿɹɽʈɽɾɽʅʅʗ ʊɸ ʐʃʗʍʀ ɰʍ ɺʀʈɯʐɽʅʅʗ 

 

ʂʦʨʟʫʥ ʆ.ɺ., 

ʂɿ çʄʘʨʽʫʧʦʣʴʩʴʢʠʡ ʤʽʩʴʢʽʡ ʣʽʮʝʡè 

 

ɿʘʨʘʟ ʚ ʋʢʨʘʾʥʽ, ʷʢ ʽ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ʛʦʩʪʨʦ ʩʪʦʾʪʴ ʧʠʪʘʥʥʷ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. ɺ 

ʋʢʨʘʾʥʽ ʧʨʠʡʥʷʪʦ ɿʘʢʦʥ ʧʨʦ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʧʨʠʡʥʷʪʠʡ 1 ʣʠʧʥʷ 1994 ʨ., ʚ ʷʢʦʤʫ 

ʮʝʡ ʪʝʨʤʽʥ (ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ çʜʽʷʣʴʥʽʩʪʴ, ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʝʢʦʥʦʤʥʝ ʩʧʦʞʠʚʘʥʥʷ ʧʝʨʚʠʥʥʦʾ ʪʘ ʧʝʨʝʪʚʦʨʝʥʦʾ 

ʝʥʝʨʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚè. ʋ ʩʚʦʶ ʯʝʨʛʫ, çʨʘʮʽʦʥʘʣʴʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷè ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʚ ʜʘʥʦʤʫ ɿʘʢʦʥʽ ʚʠʟʥʘʯʝʥʦ ʷʢ çʜʦʩʷʛʥʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʧʨʠ ʽʩʥʫʶʯʦʤʫ 

ʨʽʚʥʽ ʨʦʟʚʠʪʢʫ ʪʝʭʥʽʢʠ ʽ ʪʝʭʥʦʣʦʛʽʾè.  

ɺʩʽ ʤʠ ʟʥʘʻʤʦ ʧʨʦ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ. ʋʢʨʘʾʥʘ ʚʦʣʦʜʽʻ ʫʩ̔ʤʘ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤʠ ʪʘ ʥʝʪʨʘʜʠʮʽʡʥʠʤʠ ʜʞʝʨʝʣʘʤʠ 

ʝʥʝʨʛʽʾ, ʘ ʩʘʤʝ ð , ʩʦʥʷʯʥʦʶ, ʪʝʨʤʘʣʴʥʦʶ, ʪʘ ʝʥʝʨʛʽʻʶ ʚʽʪʨʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʚʩʪʘʥʦʚʠʪʠ ʨʝʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʪʘ 

ʩʧʦʩʦʙʠ ʾʾ ʚʠʨʽʰʝʥʥʷ. 

ʋʯʥʽ ʦʜʠʥʘʜʮʷʪʦʛʦ ʢʣʘʩʫ ʄʘʨʽʫʧʦʣʴʩʴʢʦʛʦ ʤʽʩʴʢʦʛʦ ʣʽʮʝʶ, ʘ ʩʘʤʝ ʫʯʥʽ 

ʥʽʤʝʮʴʢʦʛʦ ʥʘʧʨʷʤʫ, ʚʠʨʽʰʠʣʠ ʜʽʟʥʘʪʠʩʷ, ʷʢ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʮʶ ʧʨʦʙʣʝʤʫ. ʅʘ 

ʩʧʝʮʢʫʨʩʽ çʅʽʤʝʮʴʢʘ ʤʦʚʘ + ɹʽʦʣʦʛʽʷè, ʷʢʠʡ ʚʠʨʽʰʠʣʠ ʩʪʚʦʨʠʪʠ ʥʘʰʽ ʚʯʠʪʝʣʽ, ʤʠ 

ʦʪʨʠʤʘʣʠ ʙʘʛʘʪʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ, ʾʭ ʬʫʥʢʮʽʶʚʘʥʥʷ. ʅʘʰ 

ʟʘʢʣʘʜ  ʤʽʮʥʦ ʧʦʚôʟ̫ʘʥ ʟ ʥʽʤʝʮʴʢʠʤ ʢʫʣʴʪʫʨʥʠʤ ʮʝʥʪʨʦʤ çGoethe Institutè. ʊʦʤʫ, 

ʜʽʟʥʘʚʰʠʩʴ ʧʨʦ ʪʝ, ʱʦ ʫʯʥʽ ʪʘ ʚʯʠʪʝʣʽ ʥʘʰʦʛʦ ʣʽʮʝʶ ʭʦʯʫʪʴ ʟʨʦʙʠʪʠ ʝʢʦʣʦʛʽʯʥʠʡ 

ʧʨʦʝʢʪ, ʥʘʤ ʙʫʣʦ ʥʘʜʽʩʣʘʥʦ ʩʧʝʮʽʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ.  
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ʋ ʥʘʰʦʤʫ ʢʦʨʠʩʪʫʚʘʥʥʽ ʙʫʣʠ ʨʽʟʥʽ ʧʨʠʙʦʨʠ, ʘʣʝ ʥʘʡʛʦʣʦʚʥʽʰʠʤʠ ʙʫʣʠ ʩʦʥʷʯʥʽ 

ʙʘʪʘʨʝʾ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʥʘʰʠʭ ʚʯʠʪʝʣʽʚ ʤʽ ʜʽʟʥʘʣʠʩʷ, ʷʢ ʩʘʤʝ ʚʦʥʠ ʧʨʘʮʶʶʪʴ, ʪʘ ʱʦ 

ʤʦʞʥʘ ʟʘ ʾʭ ʜʦʧʦʤʦʛʦʶ ʦʪʨʠʤʘʪʠ. ʂʦʞʝʥ ʫʯʝʥʴ ʤʘʚ ʟʤʦʛʫ ʥʘʚʯʠʪʠʩʷ ʩʘʤʦʩʪʽʡʥʦ 

ʧʽʜʢʣʶʯʘʪʠ ʩʦʥʷʯʥʽ ʙʘʪʘʨʝʾ ʜʦ ʤʦʪʦʨʫ ʘʙʦ ʽʥʰʦʛʦ ʧʨʠʣʘʜʫ. ʊʘʢʦʞ ʚ ʥʘʩ ʙʫʚ 

ʘʢʫʤʫʣʷʪʦʨ, ʷʢʠʡ ʤʦʞʝ ʟʘʨʷʜʞʘʪʠ ʪʝʣʝʬʦʥ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʣʠʰʝ ʩʦʥʷʯʥʫ ʝʥʝʨʛʽʶ. 

ʎʝ ʜʫʞʝ ʢʦʨʠʩʥʠʡ ʧʨʠʣʘʜ, ʘʜʞʝ ʙʝʟ ʪʝʣʝʬʦʥʫ ʥʝʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʩʫʯʘʩʥʫ ʣʶʜʠʥʫ. ɿ 

ʮʠʤ ʘʢʫʤʫʣʷʪʦʨʦʤ  ʣʶʜʠʥʘ ʤʦʞʝ ʤʘʥʜʨʫʚʘʪʠ, ʧʨʘʮʶʚʘʪʠ ʽ ʥʝ ʢʦʨʠʩʪʫʚʘʪʠʩʴ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʻʶ, ʘ ʮʝ ʚʞʝ ʚʝʣʠʢʠʡ ʧʣʶʩ. 

ʗʢʱʦ ʤʦʞʥʘ ʟʘʨʷʜʞʘʪʠ ʪʝʣʝʬʦʥʠ, ʪʦ ʯʦʤʫ ʥʝ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʩʦʥʷʯʥʽ 

ʙʘʪʘʨʝʾ ʥʘ ʜʘʭʫ ʙʫʜʠʥʢʫ? ʊʘʢ, ʜʣʷ ʢʦʛʦʩʴ ʮʝ ʤʦʞʝ ʙʫʪʠ ʜʫʞʝ ʜʦʨʦʛʠʤ ʟʘʜʦʚʦʣʝʥʥʷʤ, 

ʘʣʝ ʮʝ ʙʫʜʝ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦ ʪʘ ʝʬʝʢʪʠʚʥʦ. ʅʘʜ ʮʠʤ ʟʘʤʠʩʣʠʣʠʩʴ ʧôʷʪʴ ʫʯʥʽʚ 

ʥʘʰʦʛʦ ʢʣʘʩʫ.  

ʇʨʘʮʶʚʘʣʠ ʤʠ ʟʘ ʪʘʢʠʤ ʧʣʘʥʦʤ: 

¶ ʄʠ ʟʨʦʙʠʣʠ ʤʘʢʝʪ ʣʽʮʝʶ 

¶ ʇʦʤʽʩʪʠʣʠ ʩʦʥʷʯʥʽ ʙʘʪʘʨʝʾ ʥʘ ʜʘʭ ʤʘʢʝʪʫ, ʘ ʟôʻʜʥʘʣʠ ʾʭ ʟ ʩʚʽʪʣʦʜʽʦʜʘʤʠ. 

¶ ʇʨʦʚʽʚʰʠ ʨʦʟʨʘʭʫʥʢʠ. 

¶  ʐʣʷʭʦʤ ʧʽʜʨʘʭʫʥʢʽʚ ʦʪʨʠʤʘʣʠ ʧʝʚʥʫ ʩʫʤʫ, ʷʢʘ ʧʦʪʨʝʙʫʻʪʴʩʷ ʜʣʷ ʢʫʧʽʚʣʽ 

ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʦʥʷʯʥʠʭ ʙʘʪʘʨʝʡ ʥʘ ʜʘʭ ʣʽʮʝʶ. 

¶ ɿʥʷʣʠ ʚʽʜʝʦ ʥʘ ʥʽʤʝʮʴʢʽʡ ʪʘ ʘʥʛʣʽʡʩʴʢʽʡ ʤʦʚʽ, ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦ ʧʦʰʫʢʫ 

ʩʧʦʥʩʦʨʽʚ. 

ʎʝ ʟʘʡʥʷʣʦ ʚ ʥʘʩ ʮʽʣʠʡ ʤʽʩʷʮʴ ʨʦʙʦʪʠ.  ʗʢʱʦ ʤʠ ʟʥʘʡʜʝʤʦ ʩʧʦʥʩʦʨʽʚ  ð ʥʘ 

ʜʘʭʫ ʄʘʨʽʫʧʦʣʴʩʴʢʦʛʦ ʤʽʩʴʢʦʛʦ ʣʽʮʝʶ ʤʦʞʫʪʴ ʟô̫ ʚʠʪʠʩʷ ʩʦʥʷʯʥʽ ʙʘʪʘʨʝʾ. ɿʘʨʘʟ ʥʘʰʘ 

ʢʦʤʘʥʜʘ ʩʘʤʝ ʧʨʘʮʶʻ ʥʘʜ ʮʠʤ. 

çɿʝʣʝʥʠʡ ʪʘʨʠʬè 

ʇʽʜ ʯʘʩ ʥʘʰʦʾ ʨʦʙʦʪʠ ʤʠ ʜʽʟʥʘʣʠʩʴ ʧʨʦ çɿʝʣʝʥʠʡ ʪʘʨʠʬè. ʎʝ ʩʧʝʮʽʘʣʴʥʠʡ 

ʪʘʨʠʬ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʶʨʠʜʠʯʥʠʤ ʪʘ ʬʽʟʠʯʥʠʤ ʦʩʦʙʘʤ ʧʨʦʜʘʚʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, 

ʦʪʨʠʤʘʥʫ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ. ɺʧʝʨʰʝ ʽʜʝʷ ʧʽʣʴʛʦʚʠʭ ʪʘʨʠʬʽʚ ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ 

ʚ ʉʐɸ ʚ 1978 ʨʦʮʽ, ʢʦʣʠ ʧʨʝʟʠʜʝʥʪ ɼʞʠʤʤʽ ʂʘʨʪʝʨ ʧʽʜʧʠʩʘʚ ʅʘʮʽʦʥʘʣʴʥʠʡ 

ʝʥʝʨʛʝʪʠʯʥʠʡ ʟʘʢʦʥ (National Energy Act) ʽ ɿʘʢʦʥ ʧʨʦ ʨʝʛʫʣʶʚʘʥʥʷ ʢʦʤʫʥʘʣʴʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ (Public Utilities Regulatory Policy Act). ʄʝʪʘ ʮʠʭ ʟʘʢʦʥʽʚ ʧʦʣʷʛʘʣʘ ʚ 
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ʟʘʦʭʦʯʝʥʥʽ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ ʚʠʜʽʚ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʪʘʢʠʭ ʷʢ ʩʦʥʷʯʥʘ ʝʥʝʨʛʽʷ ʪʘ ʝʥʝʨʛʽʷ ʚʽʪʨʫ. ʋ 

ʩʚʦʶ ʯʝʨʛʫ,ʟʘʢʦʥ ʧʨʦ ʮʝʡ ʪʘʨʠʬ ʟôʷʚʠʚʩʷ ʚ ʋʢʨʘʾʥʠ ʚ 2009 ʨʦʮʽ. 

ʊʘʙʣʠʮʷ 1.ʊʝʤʠ ʚʠʚʯʝʥʽ ʥʘ ʩʧʝʮʢʫʨʩʽ çʅʽʤʝʮʴʢʘ ʤʦʚʘ + ɹʽʦʣʦʛʽʷè 

1. ʇʨʦʙʣʝʤʠ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʫ ʩʚʽʪʽ. 2 ʛʦʜʠʥʠ 

2.ʇʨʦʙʣʝʤʠ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʚ ʋʢʨʘʾʥʽ. 2 ʛʦʜʠʥʘ 

3. ɸʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ. 2 ʛʦʜʠʥʠ 

4.ʉʧʦʩʦʙʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. 2 ʛʦʜʠʥʠ 

5.ʇʨʘʢʪʠʯʥʽ ʨʦʙʦʪʠ. 4 ʛʦʜʠʥʠ 

6.ɺʠʩʥʦʚʢʠ. 2 ʛʦʜʠʥʠ 

ɺʠʩʥʦʚʢʠ: 

ʇʨʦʙʣʝʤʠ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʽʩʥʫʶʪʴ,ʦʩʦʙʣʠʚʦ  ʫ ʮʝʡ ʩʢʣʘʜʥʠʡ ʜʣʷ ʥʘʰʦʾ 

ʢʨʘʾʥʠ ʯʘʩ. ɸʣʝ ʻ ʙʝʟʣʽʯ ʤʦʞʣʠʚʦʩʪʝʡ ʮʽ ʧʨʦʙʣʝʤʠ ʚʠʨʽʰʠʪʠ. ʋ ʩʚʦʾʡ ʨʦʙʦʪʽ ʷ 

ʧʨʦʚʝʣʘ ʜʦʩʣʽʜʞʝʥʥʷ ʩʘʤʝ ʩʦʥʷʯʥʠʭ ʙʘʪʘʨʝʡ, ʘʜʞʝ ʚʦʥʠ ʻ ʥʘʡʟʨʫʯʥʽʰʠʤ ʟʘʩʦʙʦʤ 

ʦʪʨʠʤʫʚʘʪʠ ʝʥʝʨʛʽʶ. ʊʘʢʦʞ ʷ ʚʚʘʞʘʶ ʚʘʞʣʠʚʠʤ ʟʘʦʭʦʯʫʚʘʪʠ ʧʽʜʣʽʪʢʽʚ ʪʘ ʤʦʣʦʜʴ ʜʦ 

ʚʠʚʯʝʥʥʷ ʧʨʦʙʣʝʤ ʜʦʚʢʽʣʣʷ, ʘʜʞʝ ʩʘʤʝ ʤʠ ʽ ʻ ʤʘʡʙʫʪʥʽʤ ʋʢʨʘʾʥʠ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʂʘʨʝʙʘ ʆʣʝʥʘ ɺʽʢʪʦʨʽʚʥʘ, ʚʯʠʪʝʣʴ ʙʽʦʣʦʛʽʾ 

ʄʘʨʽʫʧʦʣʴʩʴʢʦʛʦ ʤʽʩʴʢʦʛʦ ʣʽʮʝʶ. 

 

 

ʀʉʉɽɼʆɺɸʅʀɽ ʗʅʊɸʈʗ ʉ ʇʆɿʀʎʀʀ ʈɸʎʀʆʅɸʃʔʅʆɻʆ 

ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʀ ʆʍʈɸʅʓ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ 

 

ʄʦʨʜʚʠʥʦʚ ɺʣʘʜʠʩʣʘʚ, 

ʂʋ çʄʘʨʠʫʧʦʣʴʩʢʘʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ɯ-

ɯɯɯʩʪʫʧʝʥʝʡ ˉ26 ʄʘʨʠʫʧʦʣʴʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʩʦʚʝʪʘ 

ɼʦʥʝʮʢʦʡ ʦʙʣʘʩʪʠè 

 

ʗʥʪʘʨʴ ï ʥʝʦʙʳʯʥʳʡ ʧʨʠʨʦʜʥʳʡ ʤʠʥʝʨʘʣ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʪʝʯʝʥʠʝ 

ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʠʟ ʩʤʦʣ ʜʝʨʝʚʴʝʚ. ʉʣʫʯʠʣʦʩʴ ʪʘʢ, ʯʪʦ ʝʛʦ ʫʟʥʠʢʘʤʠ ʩʪʘʣʠ ʯʘʩʪʠ 

ʧʨʠʨʦʜʳ ʠ ʬʘʫʥʳ ʧʝʨʚʦʙʳʪʥʦʡ ɿʝʤʣʠ. ʀʟʫʯʘʷ ʷʥʪʘʨʴ, ʫʯʝʥʳʝ ʤʦʛʫʪ ʙʦʣʝʝ ʯʸʪʢʦ 
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ʚʦʩʩʪʘʥʦʚʠʪʴ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʳʭ, ʧʝʨʚʦʙʳʪʥʳʭ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʪʤʦʩʬʝʨʳ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʠʚʰʠʝ ʥʘ ʧʣʘʥʝʪʝ. 

ʕʪʦʪ ʢʘʤʝʥʴ ʥʝʩʸʪ ʚ ʩʝʙʝ ʤʥʦʛʦ ʟʘʛʘʜʦʢ.  

ʗʥʪʘʨʴ, ʢʘʢ ʤʠʥʝʨʘʣ, ʦʙʣʘʜʘʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʰʠʨʦʢʦ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʅʦ ʚ 

ʥʘʰʝ ʚʨʝʤʷ ʚʩʸ ʯʘʱʝ ʩʪʘʣʠ ʚʦʟʥʠʢʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʚʳʟʚʘʥʥʳʝ 

ʙʝʩʢʦʥʪʨʦʣʴʥʦʡ ʜʦʙʳʯʝʡ ʷʥʪʘʨʷ ʚ ʧʝʨʠʦʜ ʩ 2014 ʠ ʧʦ ʥʘʰʝ ʚʨʝʤʷ. ʕʪʘ ʧʨʦʙʣʝʤʘ 

ʪʨʝʙʫʝʪ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ ʠ ʨʝʰʝʥʠʷ. 

ɺ ʨʘʙʦʪʝ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʛʝʦʛʨʘʬʠʷ ʦʩʥʦʚʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʷʥʪʘʨʷ 

ʚ ʋʢʨʘʠʥʝ, ʟʘʧʘʩʳ ʵʪʦʛʦ ʤʠʥʝʨʘʣʘ, ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʮʠʚʠʣʠʟʦʚʘʥʥʦʡ ʜʦʙʳʯʠ, 

ʥʘʣʠʯʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʠ ʝʸ ʤʦʜʝʨʥʠʟʘʮʠʷ. 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʟʫʯʝʥʠʝ ʷʥʪʘʨʷ ʢʘʢ ʚʘʞʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ. ʗʥʪʘʨʴ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʘʤʠ ʩʦʭʨʘʥʷʪʴ ʚ ʩʝʙʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ ʤʥʦʛʦʣʝʪʥʝʡ ʜʘʚʥʦʩʪʠ, ʪʘʢʞʝ ʦʥ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʫʢʨʘʰʝʥʠʡ, ʧʨʠ ʢʦʥʩʝʨʚʘʮʠʠ ʢʨʦʚʠ ʚ ʤʝʜʠʮʠʥʝ, ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʪʝʢʣʘ, 

ʚ ʨʘʩʪʚʦʨʝ ʩ ʜʨʫʛʠʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʦʪʠʚ 

ʦʙʤʝʨʟʘʥʠʷ ʢʫʟʦʚʦʚ ʘʚʪʦʤʦʙʠʣʝʡ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʡ ʪʝʤʳ ʙʳʣ ʧʨʦʚʝʜʝʥ ʭʠʤʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ 

çʀʟʚʣʝʯʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʠʟ ʷʥʪʘʨʷè. ɹʳʣʠ ʧʨʠʤʝʥʝʥʳ ʨʘʟʣʠʯʥʳʝ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʨʘʩʪʚʦʨʠʪʝʣʠ ʠ ʦʪʦʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʠʥʢʣʶʟʘ. 

ʅʘʨʷʜʫ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʚ ʨʘʙʦʪʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ: ʠʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ 

ʜʨʝʚʥʠʭ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʧʦʠʩʢ ʠʩʪʦʨʠʯʝʩʢʠʭ ʬʘʢʪʦʚ, ʨʘʟʣʠʯʥʳʭ ʩʬʝʨ 

ʧʨʠʤʝʥʝʥʠʷ ʷʥʪʘʨʷ, ʘʥʘʣʠʟ ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ  ʧʦ ʠʟʫʯʝʥʠʶ ʩʪʨʦʝʥʠʷ ʠ ʩʚʦʡʩʪʚ 

ʵʪʦʛʦ ʤʠʥʝʨʘʣʘ. 

ʗʥʪʘʨʴï ʠʩʢʦʧʘʝʤʘʷ ʩʤʦʣʘ ʘʤʦʨʬʥʦʛʦ ʩʪʨʦʝʥʠʷ.ʋʯʝʥʳʝ ʨʘʟʣʠʯʘʶʪ ʦʢʦʣʦ 200 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʷʥʪʘʨʷ, ʦʪ çʤʦʨʩʢʦʛʦè ʜʦ çʟʝʤʣʷʥʦʛʦè. 

ʗʥʪʘʨʴ ʦʙʨʘʟʦʚʘʥ ʩʤʦʣʦʡ ʭʚʦʡʥʳʭ ʜʝʨʝʚʴʝʚ, ʢʦʪʦʨʘʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʨʝʤʝʥʠ, 

ʭʦʣʦʜʘ ʠ ʚʦʜʳ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʦʢʘʤʝʥʝʣʦʩʪʴ. 
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     ɺ ɼʨʝʚʥʝʡ ʈʫʩʠ ʷʥʪʘʨʴ ʥʘʟʳʚʘʣʩʷ ʠʣʝʢʪʨ ʠʣʠ ʠʣʝʢʪʨʦʥ. ɺ ʜʨʝʚʥʝʤ ʤʠʨʝ 

ʥʝʙʦʣʴʰʦʝ ʫʢʨʘʰʝʥʠʝ ʠʟ ʷʥʪʘʨʷ ʩʪʦʠʣʦ ʟʘʯʘʩʪʫʶ ʜʦʨʦʞʝ, ʯʝʤ ʤʦʣʦʜʦʡ ʨʘʙ ʥʘ 

ʥʝʚʦʣʴʥʠʯʴʝʤ ʨʳʥʢʝ, ʧʦʪʦʤʫ ʯʪʦ ʜʦʩʪʘʚʢʘ ʷʥʪʘʨʷ ʚ ʈʠʤ ʧʦ ʗʥʪʘʨʥʦʤʫ ʧʫʪʠ ʙʳʣʘ 

ʩʦʧʨʷʞʝʥʘ ʩ ʙʦʣʴʰʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ. ʃʶʜʠ ʥʘʜʝʣʷʣʠ ʠʩʢʦʧʘʝʤʫʶ ʩʤʦʣʫ, ʚʦʟʨʘʩʪ 

ʢʦʪʦʨʦʡ ʠʩʯʠʩʣʷʝʪʩʷ ʤʠʣʣʠʦʥʘʤʠ ʣʝʪ, ʯʫʜʦʜʝʡʩʪʚʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʃʝʢʘʨʩʪʚʘ ʠ 

ʫʢʨʘʰʝʥʠʷ ʠʟ ʦʢʘʤʝʥʝʣʦʡ ʩʤʦʣʳ ʨʝʢʦʤʝʥʜʦʚʘʣʠʩʴ ʧʨʠ ʨʘʟʥʳʭ ʙʦʣʝʟʥʷʭ. ɺ 

ʜʨʝʚʥʦʩʪʠ ʣʶʜʠ ʚʝʨʠʣʠ, ʯʪʦ ʷʥʪʘʨʴ ʟʘʱʠʱʘʝʪ ʦʪ ʢʘʤʥʝʡ ʚ ʧʦʯʢʘʭ, ʠ ʦʥʠ ʚʩʝʛʜʘ 

ʥʦʩʠʣʠ ʝʛʦ ʚ ʩʚʦʠʭ ʢʘʨʤʘʥʘʭ. ʉʯʠʪʘʣʦʩʴ, ʯʪʦ ʜʳʤ ʧʦʜʦʞʞʸʥʥʦʛʦ ʷʥʪʘʨʷ ʩʥʠʤʘʝʪ 

ʙʦʣʠ ʚ ʩʝʨʜʮʝ. ɺ ɻʝʨʤʘʥʠʠ ʝʱʝ ʜʦ ʥʘʯʘʣʘ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʪʦʨʛʦʚʘʣʠ 

ʥʘʧʠʪʢʦʤ çʃʘʤʤʝʨʚʘʡʥè - ʵʪʦ ʥʘʧʠʪʦʢ, ʠʟʚʝʩʪʥʳʡ ʩ ʜʨʝʚʥʦʩʪʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ 

ʩʦʙʦʡ ʢʦʥʮʝʥʪʨʘʪ ʥʝʠʟʚʝʩʪʥʦʛʦ ʩʦʩʪʘʚʘ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʪʚʦʨʝʥ ʷʥʪʘʨʴ. ʕʪʦʪ ʥʘʧʠʪʦʢ 

ʩʯʠʪʘʣʩʷ ʵʣʠʢʩʠʨʦʤ ʤʦʣʦʜʦʩʪʠ ʠ ʟʜʦʨʦʚʴʷ. 

      ɼʨʝʚʥʠʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʷʥʪʘʨʴ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʜʣʷ ʧʝʯʝʡ, ʪʘʢ ʢʘʢ ʥʝ ʟʥʘʣʠ 

ʝʛʦ ʚʘʞʥʦʩʪʠ ʠ ʮʝʥʥʦʩʪʠ.  

     ʗʥʪʘʨʴ ʥʝʦʜʥʦʨʦʜʝʥ ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ. ʕʪʦ ʩʣʦʞʥʘʷ ʩʤʝʩʴ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, 

ʩʤʦʣ, ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ ʠ ʤʘʩʝʣ. ɺ ʩʦʩʪʘʚ ʷʥʪʘʨʷ ʚʭʦʜʠʪ ʙʦʣʝʝ 40 ʩʦʝʜʠʥʝʥʠʡ:78,6% 

- ʫʛʣʝʨʦʜ; 10,5% - ʚʦʜʦʨʦʜ; 10,5% - ʢʠʩʣʦʨʦʜ; 0,4% - ʩʝʨʘ.  

      ʆʙʳʯʥʦ ʜʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʫʣʘ ʷʥʪʘʨʷ ʢʘʢ ʤʠʥʝʨʘʣʘ ï C10H16O4+(H2S). ɺ 

ʥʝʤ ʧʨʝʦʙʣʘʜʘʶʪ ʩʫʢʮʠʥʦʨʝʟʝʥ C22H36O2 (65%) ʠ ʩʫʢʮʠʥʦʘʙʠʝʪʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 

C25H40O4, (17%). ɺ ʦʪʣʠʯʠʝ ʦʪ ʞʠʚʠʮʳ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʩʝʥ, ʚ ʷʥʪʘʨʝ ʧʦʯʪʠ 

ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ ʘʙʠʝʪʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʢʦʪʦʨʘʷ ʚ ʧʨʦʮʝʩʩʝ ʬʦʩʩʠʣʠʟʘʮʠʠ 

ʧʨʝʦʙʨʘʟʦʚʘʣʘʩʴ ʚ ʩʫʢʮʠʥʦʨʝʟʝʥ, ʙʦʨʥʠʣʦʚʳʡ ʩʧʠʨʪ ʠ ʧʦʣʠʵʬʠʨʳ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ 

(ʜʦ 70%). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʷʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ (C4H604) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʷʥʪʘʨʷ. ʆʥʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʧʨʦʜʫʢʪʘʭ ʝʛʦ ʩʫʭʦʡ 

ʧʝʨʝʛʦʥʢʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 3-8%. 

      ʀʥʢʣʶʟʳ ï ʯʘʩʪʠʮʳ ʬʣʦʨʳ ʠ ʬʘʫʥʳ, ʧʦʧʘʚʰʠʝ ʚ ʜʨʝʚʥʶʶ ʩʤʦʣʫ ʠ ʟʘʩʪʳʚʰʠʝ 

ʥʘ ʤʠʣʣʠʦʥʳ ʣʝʪ. ʗʥʪʘʨʴ ʩ ʠʥʢʣʶʟʘʤʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10% ʦʪ ʚʩʝʛʦ ʜʦʙʳʚʘʝʤʦʛʦ 

ʷʥʪʘʨʷ. ʆʩʦʙʘʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʠʩʢʦʧʘʝʤʦʡ ʩʤʦʣʳ, ʧʫʟʳʨʴʢʠ ʚʦʟʜʫʭʘ, 

ʠʥʢʣʶʟʳ, ʨʘʟʣʠʯʥʘʷ ʩʪʝʧʝʥʴ ʧʨʦʟʨʘʯʥʦʩʪʠ ʜʝʣʘʶʪ ʩʦʣʥʝʯʥʳʡ ʢʘʤʝʥʴ 

ʦʨʠʛʠʥʘʣʴʥʳʤ, ʘ ʠʟʜʝʣʠʷ ʠʟ ʥʝʛʦ ï ʵʢʩʢʣʶʟʠʚʥʳʤʠ (ʈʠʩ. 1). 
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     ʆʥʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʟʥʘʚʘʪʴ ʦ ʬʣʦʨʝ ʜʨʝʚʥʝʛʦ ʣʝʩʘ. ʎʚʝʪʳ, ʛʨʠʙʳ, ʤʦʭ, 

ʣʠʩʪʴʷ ʠ ʩʝʤʝʥʘ, ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʚ ʷʥʪʘʨʝ, ʧʦʟʚʦʣʷʶʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʤʥʦʛʠʝ 

ʨʘʩʪʝʥʠʷ ʠ ʜʝʨʝʚʴʷ, ʧʨʦʠʟʨʘʩʪʘʚʰʠʝ ʚ ʜʨʝʚʥʦʩʪʠ. 

     ʆʩʥʦʚʥʦʡ ʤʘʪʝʨʠʘʣ ʧʦ ʧʘʣʝʦʥʪʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʠʥʢʣʶʟʘʤʠ ʚ ʷʥʪʘʨʝ. 

ʅʝʨʝʜʢʦ ʚ ʪʘʢʠʭ ʦʩʪʘʥʢʘʭ ʟʘʧʝʯʘʪʣʝʥʳ ʩʮʝʥʳ ʠʟ ʞʠʟʥʠ ʧʘʫʢʦʚ: ʩʧʘʨʠʚʘʥʠʝ, ʣʦʚʣʷ 

ʜʦʙʳʯʠ, ʧʣʝʪʝʥʠʝ ʧʘʫʪʠʥʳ.  ɺʩʪʨʝʯʘʶʪʩʷ ʷʡʮʝʚʳʝ ʢʦʢʦʥʳ ʠ ʣʦʚʯʠʝ ʩʝʪʠ (ʠʥʦʛʜʘ ʩ 

ʜʦʙʳʯʝʡ); ʚʦʟʨʘʩʪ ʜʨʝʚʥʝʡʰʝʡ ʠʟʚʝʩʪʥʦʡ ʠʩʢʦʧʘʝʤʦʡ ʧʘʫʪʠʥʳ ð ʦʢʦʣʦ 100 

ʤʠʣʣʠʦʥʦʚ ʣʝʪ. 

ʀʥʢʣʶʟʳ ʧʘʫʢʦʚ ð ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʛʨʫʧʧ. ʀʟʚʝʩʪʥʦ 41 

ʩʝʤʝʡʩʪʚʦ ʵʪʦʛʦ ʦʪʨʷʜʘ. ʄʥʦʛʦʯʠʩʣʝʥʥʳ ʩʣʝʜʳ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ: ʝʜʚʘ 

ʚʠʜʠʤʳʝ ʚ ʣʫʧʫ ʥʠʪʠ ʧʘʫʪʠʥʢʠ ʩ ʢʘʧʝʣʴʢʘʤʠ ʚʦʜʳ ʠ ʚʳʩʦʭʰʠʤʠ ʪʝʣʴʮʘʤʠ 

ʥʘʩʝʢʦʤʳʭ. ʉʦʩʪʘʚ ʬʘʫʥʳ ʧʘʫʢʦʚ ʚʝʩʴʤʘ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ.  

ʀʥʢʣʶʟʳ ʢʣʝʱʝʡ ʚ ʷʥʪʘʨʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 29 ʩʝʤʝʡʩʪʚʘʤʠ. ʆʙʠʪʘʶʪ ʚ ʧʦʯʚʝ, 

ʣʝʩʥʦʡ ʧʦʜʩʪʠʣʢʝ, ʩʢʦʧʣʝʥʠʷʭ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʛʥʠʶʱʝʡ 

ʜʨʝʚʝʩʠʥʝ, ʛʨʠʙʘʭ, ʣʠʰʘʡʥʠʢʘʭ. ɺ ʷʥʪʘʨʝ ʧʨʝʦʙʣʘʜʘʶʪ ʤʝʣʢʠʝ ʚʠʜʳ ʜʚʫʢʨʳʣʳʭ ʠ 

ʧʨʠʤʠʪʠʚʥʳʝ ʙʝʩʢʨʳʣʳʝ ʥʘʩʝʢʦʤʳʝ. 

ʀʥʢʣʶʟʳ ʪʘʨʘʢʘʥʦʚʳʭ ð ʦʯʝʥʴ ʜʨʝʚʥʷʷ ʛʨʫʧʧʘ. ɺ ʷʥʪʘʨʝ ʠʟʚʝʩʪʥʳ 

ʥʘʩʝʢʦʤʳʝ 13 ʨʦʜʦʚ, ʞʠʚʫʱʠʝ ʚ ʣʝʩʘʭ ʪʝʧʣʦʛʦ ʚʣʘʞʥʦʛʦ ʢʣʠʤʘʪʘ. 

ʀʥʢʣʶʟʳ ʧʨʷʤʦʢʨʳʣʳʭ ʚ ʷʥʪʘʨʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʫʟʥʝʯʠʢʦʚʳʤʠ ʠ 

ʩʚʝʨʯʢʦʚʳʤʠ, ʥʘʩʝʣʷʶʱʠʤʠ ʦʪʢʨʳʪʳʝ ʛʦʨʥʳʝ ʤʝʩʪʥʦʩʪʠ. 

ʀʥʢʣʶʟʳ ʩʝʥʦʝʜʦʚ ʚ ʷʥʪʘʨʝ ʧʦʧʘʜʘʶʪʩʷ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ, ʦʜʥʘʢʦ ʠʟʫʯʝʥʳ 

ʧʣʦʭʦ. ɹʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʝʥʦʝʜʦʚ ʩʦʟʜʘʶʪʩʷ ʚ ʣʝʩʘʭ: ʥʘ 

ʢʫʩʪʘʭ, ʩʪʚʦʣʘʭ ʠ ʚʝʪʢʘʭ ʜʝʨʝʚʴʝʚ, ʧʦʢʨʳʪʳʭ ʣʠʰʘʡʥʠʢʘʤʠ, ʘ ʪʘʢʞʝ ʥʘ ʣʠʩʪʴʷʭ. 

ʀʥʢʣʶʟʳ ʧʦʜʝʥʦʢ ʚ ʷʥʪʘʨʝ ʦʪʤʝʯʝʥʳ ʨʝʜʢʦ ʠ ʠʟʫʯʝʥʳ ʩʣʘʙʦ. ʆʙʥʘʨʫʞʝʥʳ 

ʚʠʜʳ, ʣʠʯʠʥʢʠ ʢʦʪʦʨʳʭ ʞʠʚʫʪ ʚ ʙʳʩʪʨʳʭ ʨʫʯʴʷʭ ʠ ʨʝʢʘʭ. 

ʀʥʢʣʶʟʳ ʩʪʨʝʢʦʟʳ (ʩʦʙʩʪʚʝʥʥʦ ʩʪʨʝʢʦʟʳ ʠ ʢʨʘʩʦʪʢʠ) ð ʦʙʠʪʘʪʝʣʠ ʩʪʦʷʯʠʭ 

ʚʦʜ, ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʷʥʪʘʨʝ. 
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ʀʥʢʣʶʟʳ ʪʨʠʧʩʳ ʜʦʚʦʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʷʥʪʘʨʝ. ʆʙʠʪʘʶʪ ʚ ʮʚʝʪʢʘʭ ʠʣʠ 

ʩʦʮʚʝʪʠʷʭ ʨʘʩʪʝʥʠʡ, ʛʜʝ ʦʥʠ ʚ ʧʦʠʩʢʘʭ ʧʠʱʠ ʧʦʣʟʘʶʪ ʤʝʞʜʫ ʪʳʯʠʥʢʘʤʠ ʠ 

ʣʝʧʝʩʪʢʘʤʠ. 

ʀʥʢʣʶʟʳ ʞʝʩʪʢʦʢʨʳʣʳʭ (ʞʫʢʠ) ð ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʮʝʥʥʳʭ ʜʣʷ 

ʧʘʣʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʛʨʫʧʧʘ ʥʘʩʝʢʦʤʳʭ. ʉʨʝʜʠ ʥʠʭ ʧʨʝʦʙʣʘʜʘʶʪ 

ʪʦʯʠʣʴʱʠʢʠ ʠ ʱʝʣʢʫʥʳ, ʥʘʩʝʣʷʶʱʠʝ ʚʣʘʞʥʳʝ ʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ. 

ʀʥʢʣʶʟʳ ʚʝʝʨʦʢʨʳʣʳʭ ð ʦʙʥʘʨʫʞʝʥ ʚ ʷʥʪʘʨʝ ʦʜʠʥ ʚʠʜ ʩʝʤʝʡʩʪʚʘ 

ʤʝʥʛʝʥʠʜ, ʠʟʚʝʩʪʥʦʛʦ ʢʘʢ ʠʩʢʦʧʘʝʤʘʷ ʬʦʨʤʘ ʥʠʞʥʝʛʦ ʧʘʣʝʦʛʝʥʘ. ʇʘʨʘʟʠʪʠʨʫʝʪ ʥʘ 

ʱʝʪʠʥʦʭʚʦʩʪʢʘʭ. 

ʀʥʢʣʶʟʳ ʙʣʦʭ ʢʨʘʡʥʝ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ. 

ʀʥʢʣʶʟʳ ʯʝʰʫʝʢʨʳʣʳʭ (ʙʘʙʦʯʢʠ). ʀʟ ʠʟʚʝʩʪʥʳʭ ʥʘʫʢʝ 8000 ʚʠʜʦʚ, ʚ ʷʥʪʘʨʝ 

ʥʘʡʜʝʥ 51 ʚʠʜ. 

ʀʥʢʣʶʟʳ ʧʝʨʝʧʦʥʯʘʪʦʢʨʳʣʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʤʫʨʘʚʴʷʤʠ, ʨʝʜʢʦ 

ʧʯʝʣʘʤʠ ʠ ʦʩʘʤʠ. 

ʀʥʢʣʶʟʳ ʜʚʫʢʨʳʣʳʭ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʚʩʝʭ ʥʘʩʝʢʦʤʳʭ, 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʷʥʪʘʨʝ. ʇʨʝʦʙʣʘʜʘʶʪ ʞʠʚʦʪʥʳʝ ʩʝʤʝʡʩʪʚʘ ʜʣʠʥʥʦʫʩʳʭ, 

ʦʙʲʝʜʠʥʷʶʱʠʝ ʢʦʤʘʨʦʚ ʠ ʜʨʫʛʠʭ ʢʦʤʘʨʦʚʠʜʥʳʭ ʜʚʫʢʨʳʣʳʭ. 

ʀʥʢʣʶʟʳ ʚʠʩʣʦʢʨʳʣʳʭ ʦʙʥʘʨʫʞʝʥʳ ʚ ʷʥʪʘʨʝ ʥʝ ʪʦʣʴʢʦ ʚ ʚʠʜʝ ʣʠʯʠʥʦʢ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʚʠʩʣʦʢʨʳʣʢʠ, ʦʙʠʪʘʶʱʝʡ ʥʘ ʨʘʩʪʝʥʠʷʭ ʠ ʙʨʝʚʥʘʭ ʫ ʙʝʨʝʛʦʚ 

ʚʦʜʦʝʤʦʚ, ʥʦ ʠ ʚ ʚʠʜʝ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ. ɺʟʨʦʩʣʳʝ ʚʠʩʣʦʢʨʳʣʢʠ ʞʠʚʫʪ ʥʝʩʢʦʣʴʢʦ 

ʜʥʝʡ, ʥʦ ʯʘʩʪʦ ʫʢʦʨʘʯʠʚʘʶʪ ʩʚʦʶ ʞʠʟʥʴ, ʧʦʧʘʚ ʚ ʩʤʦʣʫ. 

ʀʥʢʣʶʟʳ ʩʝʪʯʘʪʦʢʨʳʣʳʭ ʚ ʷʥʪʘʨʝ ʨʝʜʢʠ, ʥʦ ʟʘʪʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʚʠʜʦʚ ʩʝʤʝʡʩʪʚ. 

  ɼʣʷ ʧʨʝʜʩʪʦʷʱʝʛʦ ʦʧʳʪʘ ʨʘʩʩʤʦʪʨʠʤ ʩʘʤʳʝ ʘʢʪʫʘʣʴʥʳʝ ʨʘʩʪʚʦʨʠʪʝʣʠ ʩʤʦʣ. 

ɺʠʥʥʳʡ ʩʧʠʨʪ (ʵʪʠʣʦʚʳʡ ʘʣʢʦʛʦʣʴ). ɹʝʟʚʦʜʥʳʡ ʩʧʠʨʪ, ʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 

ʘʙʩʦʣʶʪʥʳʡ ʘʣʢʦʛʦʣʴ, ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʝʡʰʠʤ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʙʦʣʴʰʠʥʩʪʚʘ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʩʤʦʣ. 

ʍʠʤʠʯʝʩʢʘʷ ʌʦʨʤʫʣʘ: C2H5OH 

     ɼʝʥʘʪʫʨʠʨʦʚʘʥʥʳʡ ʩʧʠʨʪ ʚ 90Á, ʩʦʜʝʨʞʘʱʠʡ ʚ ʩʝʙʝ ʜʨʝʚʝʩʥʳʡ ʩʧʠʨʪ, ʪʘʢʞʝ 

ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʞʠʜʢʦʩʪʝʡ ʜʣʷ ʩʥʷʪʠʷ ʣʘʢʦʚ 

https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BA%D1%81%D0%B8%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D0%B0


35 

 

ɼʨʝʚʝʩʥʳʡ ʩʧʠʨʪ (ʤʝʪʠʣʦʚʳʡ ʩʧʠʨʪ). ʇʦʣʫʯʘʝʪʩʷ ʠʟ ʜʨʝʚʝʩʥʦʛʦ ʫʢʩʫʩʘ, 

ʜʦʙʳʚʘʝʤʦʛʦ ʩʫʭʦʡ ʧʝʨʝʛʦʥʢʦʡ ʜʨʝʚʝʩʠʥʳ. ʀʤʝʝʪ ʭʘʨʘʢʪʝʨʥʳʡ ʥʝʧʨʠʷʪʥʳʡ ʟʘʧʘʭ ʠ 

ʦʙʨʘʟʫʝʪ ʚʨʝʜʥʳʝ ʜʣʷ ʜʳʭʘʥʠʷ ʧʘʨʳ. ʋʧʦʪʨʝʙʣʷʝʪʩʷ ʜʣʷ ʩʥʷʪʠʷ ʩʪʘʨʳʭ ʣʘʢʦʚ. 

ʍʠʤʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ: CH3OH 

      ɸʥʠʣʦʚʳʡ ʩʧʠʨʪ. ɻʣʘʚʥʘʷ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʩʠʚʫʰʥʦʛʦ ʤʘʩʣʘ, ʧʦʣʫʯʘʶʱʝʛʦʩʷ 

ʧʨʠ ʦʯʠʩʪʢʝ ʚʠʥʥʦʛʦ ʩʧʠʨʪʘ. ʀʩʧʘʨʝʥʠʷ ʝʛʦ ʷʜʦʚʠʪʳ. ɺʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʞʠʜʢʦʩʪʝʡ, 

ʫʧʦʪʨʝʙʣʷʶʱʠʭʩʷ ʜʣʷ ʯʠʩʪʢʠ ʩʪʘʨʳʭ ʤʘʩʣʷʥʳʭ ʢʘʨʪʠʥ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʥʷʪʠʷ ʩʪʘʨʳʭ 

ʣʘʢʦʚ. 

ʍʠʤʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ: C6H5NH2 

ʍʣʦʨʦʬʦʨʤ. ʇʦʣʫʯʘʝʪʩʷ ʠʟ ʚʠʥʥʦʛʦ ʩʧʠʨʪʘ ʠʣʠ ʘʮʝʪʦʥʘ ʚ ʩʦʝʜʠʥʝʥʠʠ ʩ 

ʙʝʣʠʣʴʥʦʡ (ʭʣʦʨʥʦʡ) ʠʟʚʝʩʪʴʶ.  ɾʠʜʢʦʩʪʴ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʟʘʧʘʭʦʤ ʠ ʩʣʘʜʢʦʚʘʪʳʤ 

ʚʢʫʩʦʤ. ɹʳʩʪʨʦ ʫʣʝʪʫʯʠʚʘʝʪʩʷ, ʦʙʨʘʟʫʷ ʦʜʫʨʷʶʱʠʝ ʧʘʨʳ. ʂʠʧʠʪ ʧʨʠ 61ð62Á. 

ʉʤʝʰʠʚʘʝʪʩʷ ʩ ʚʠʥʥʳʤ ʩʧʠʨʪʦʤ, ʞʠʨʥʳʤʠ ʠ ʵʬʠʨʥʳʤʠ ʤʘʩʣʘʤʠ, ʥʦ ʦʯʝʥʴ ʤʘʣʦ 

ʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ. ʍʦʨʦʰʦ ʨʘʩʪʚʦʨʷʝʪ ʩʤʦʣʳ ʠ ʜʘʚʥʦ ʟʘʩʦʭʰʝʝ ʤʘʩʣʦ. 

ʉʦʭʨʘʥʷʝʪʩʷ ʚ ʪʝʤʥʦʤ ʤʝʩʪʝ, ʪʘʢ ʢʘʢ ʧʨʠ ʜʝʡʩʪʚʠʠ ʩʚʝʪʘ ʨʘʟʣʘʛʘʝʪʩʷ.  

ʍʠʤʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ: CHCl3 

ʂʘʤʬʦʨʘ. ʊʚʝʨʜʘʷ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ, ʠʟʚʣʝʢʘʝʤʘʷ ʠʟ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ, 

ʧʦʣʫʯʘʝʤʦʛʦ ʧʝʨʝʛʦʥʢʦʡ ʩ ʚʦʜʦʡ ʠʟʤʝʣʴʯʝʥʥʳʭ ʯʘʩʪʝʡ ʢʘʤʬʦʨʥʦʛʦ ʜʝʨʝʚʘ. 

ʂʨʠʩʪʘʣʣʠʯʝʩʢʦʝ ʙʝʣʦʝ, ʩʠʣʴʥʦ ʧʘʭʥʫʱʝʝ ʚʝʱʝʩʪʚʦ, ʣʝʛʢʦ ʨʘʩʪʚʦʨʠʤʦʝ ʚ ʩʧʠʨʪʫ, 

ʭʣʦʨʦʬʦʨʤʝ ʠ ʪ. ʜ. ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʨʘʩʪʚʦʨʝʥʠʷ ʪʚʝʨʜʳʭ ʩʤʦʣ, ʥʦ ʫʧʦʪʨʝʙʣʝʥʠʝ ʝʝ 

ʜʫʨʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʣʘʢʘʭ, ʪʝʨʷʶʱʠʭ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʝʝ ʙʣʝʩʢ. 

ʍʠʤʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ: C10H16O 

ʋʢʩʫʩʥʦʘʤʠʣʦʚʳʡ ʵʬʠʨ (ʛʨʫʰʝʚʘʷ ʵʩʩʝʥʮʠʷ). ʇʦʣʫʯʘʝʪʩʷ ʠʟ ʘʤʠʣʦʚʦʛʦ 

ʩʧʠʨʪʘ. ɹʝʩʮʚʝʪʥʘʷ ʧʦʜʚʠʞʥʘʷ ʞʠʜʢʦʩʪʴ ʩ ʟʘʧʘʭʦʤ ʛʨʫʰʠ. ʉʤʝʰʠʚʘʝʪʩʷ ʩ ʚʠʥʥʳʤ 

ʩʧʠʨʪʦʤ ʠ ʵʬʠʨʦʤ. ʂʨʦʤʝ ʩʤʦʣ ʠ ʤʘʩʝʣ ʨʘʩʪʚʦʨʷʝʪ ʮʝʣʣʫʣʦʠʜ, ʧʨʠʯʝʤ ʧʦʣʫʯʘʝʪʩʷ 

çʮʘʣʣʦʥ-ʣʘʢè.  

ʍʠʤʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ: C4H8O2 

      ɺ ʜʘʥʥʦʤ ʦʧʳʪʝ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʤʳ ʦʪʦʙʨʘʣʠ 

ʩʤʝʩʴʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘʠʜʝʥʘʪʫʨʠʨʦʚʘʥʥʦʛʦ ʩʧʠʨʪʘ ʢʘʢ ʥʘʠʙʦʣʝʝ ʱʘʜʷʱʫʶ ʜʣʷ 

https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82
https://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82
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ʠʥʢʣʶʟʘ. ɼʣʷ ʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʫʩʳ ʠʟ ʷʥʪʘʨʷ.  ʈʘʩʩʤʦʪʨʠʤ 

ʧʦʰʘʛʦʚʦʝ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʉ ʧʦʤʦʱʴʶ ʧʨʦʙʠʨʢʠ ʥʘʣʠʚʘʝʤ ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ, ʟʘʪʝʤ ʜʝʥʘʪʫʨʠʨʦʚʘʥʥʳʡ 

ʩʧʠʨʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʤʝʩʠ 1:1 (ʈʠʩ. 2.), ʧʝʨʝʤʝʰʠʚʘʝʤ ʧʦʣʫʯʝʥʥʫʶ ʩʤʝʩʴ (ʈʠʩ. 3.), 

ʥʘ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʦʤʝʱʘʝʤ ʷʥʪʘʨʴ ʚ ʩʤʝʩʴ ʜʝʥʘʪʫʨʠʨʦʚʘʥʥʦʛʦ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ 

(ʈʠʩ. 4), ʧʦʩʣʝ ʨʘʩʪʚʦʨʝʥʠʷ, ʚʳʥʠʤʘʝʤ ʠʥʢʣʶʟ ʠʟ ʨʘʩʪʚʦʨʘ (ʈʠʩ. 5), ʧʨʦʤʳʚʘʝʤ ʠ 

ʚʳʩʫʰʠʚʘʝʤ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʈʠʩ. 6), 

ʩʢʘʥʠʨʫʝʤ ʠʥʢʣʶʟ ʠ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʚʦʩʩʦʟʜʘʝʤ ʢʦʧʠʶ ʥʘ 3D ʧʨʠʥʪʝʨʝ 

(ʈʠʩ. 7). 

      ʇʦ ʟʘʚʝʨʰʝʥʠʶ ʦʧʳʪʘ ʤʳ ʧʦʣʫʯʠʤ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʜʢʦʡ 

ʛʦʨʶʯʝʡ ʩʤʝʩʠ ʷʥʪʘʨʷ ʩʦ ʩʧʠʨʪʦʤ, ʢʦʪʦʨʳʡ ʚʧʦʩʣʝʜʩʪʚʠʝ ʤʦʞʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʘʢ ʛʦʨʶʯʝʝ ʪʦʧʣʠʚʦ ʠʣʠ ʜʦʙʘʚʢʫ ʢ ʞʠʜʢʦʤʫ ʠ ʪʚʝʨʜʦʤʫ ʪʦʧʣʠʚʫ. 

      ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʩʪʦʷʱʠʡ ʷʥʪʘʨʴ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʢʫʣʴʧʪʫʨʝ, ʢʘʢ ʦʪʜʝʣʦʯʥʳʡ 

ʤʘʪʝʨʠʘʣ, ʥʝ ʤʝʥʝʝ ʧʦʧʫʣʷʨʝʥ ʦʥ ʠ ʚ ʶʚʝʣʠʨʥʦʤ ʜʝʣʝ, ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʢʩʢʣʶʟʠʚʥʳʭ 

ʧʨʝʜʤʝʪʦʚ. 

      ʗʥʪʘʨʥʘʷ ʢʦʤʥʘʪʘ ð ʟʥʘʤʝʥʠʪʳʡ ʰʝʜʝʚʨ ʠʩʢʫʩʩʪʚʘ XVIII ʚʝʢʘ, ʙʝʩʩʣʝʜʥʦ 

ʠʩʯʝʟʥʫʚʰʠʡ ʚʦ ʚʨʝʤʷ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ. ʉʦʟʜʘʥʘ ʥʝʤʝʮʢʠʤʠ ʤʘʩʪʝʨʘʤʠ ʜʣʷ 

ʧʨʫʩʩʢʦʛʦ ʢʦʨʦʣʷ ʌʨʠʜʨʠʭʘ I, ʟʘʪʝʤ ʧʦʜʘʨʝʥʘ ʇʝʪʨʫ I, ʧʦʩʣʝ ʯʝʛʦ ʜʦʧʦʣʥʝʥʘ 

ʟʝʨʢʘʣʴʥʳʤʠ ʧʠʣʷʩʪʨʘʤʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʌ. ɹ. ʈʘʩʪʨʝʣʣʠ. ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʢʦʤʥʘʪʘ ʧʦʣʥʦʩʪʴʶ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʘ ʧʦ ʩʪʘʨʳʤ ʬʦʪʦʛʨʘʬʠʷʤ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʝ (ʈʠʩ.8). 

      ʀʟ ʷʥʪʘʨʷ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʫʚʝʣʠʯʠʪʝʣʴʥʳʝ ʩʪʝʢʣʘ ʠ ʣʫʧʳ, ʘ ʪʘʢʞʝ ʩʪʝʢʣʘ ʜʣʷ 

ʦʯʢʦʚ ʠ ʜʘʞʝ ʣʠʥʟʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʤʠʢʨʦʩʢʦʧʦʚ.  ʗʥʪʘʨʴ ʥʝʟʘʤʝʥʠʤ ʚ 

ʵʣʝʢʪʨʦʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʠ, ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʩʫʜʳ, 

ʧʨʠʙʦʨʦʚ, ʠʥʩʪʨʫʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʧʝʨʝʣʠʚʘʥʠʠ, ʢʦʥʩʝʨʚʘʮʠʠ ʢʨʦʚʠ (ʈʠʩ. 

9). 

      ʂʦʥʩʝʨʚʘʮʠʷ ï ʵʪʦ ʤʝʪʦʜ ʜʣʠʪʝʣʴʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʢʨʦʚʠ ʚ ʘʩʝʧʪʠʯʝʩʢʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʙʝʟ ʷʚʣʝʥʠʡ ʩʚʝʨʪʳʚʘʥʠʷ ʠ ʛʝʤʦʣʠʟʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʝʝ ʩʚʦʡʩʪʚ. ʗʥʪʘʨʴ ï ʵʪʦ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʩʚʝʨʪʳʚʘʥʠʶ ʢʨʦʚʠ. ʀʩʪʦʨʠʷ ʢʦʥʩʝʨʚʘʮʠʠ ʢʨʦʚʠ ʥʘʯʠʥʘʝʪʩʷ ʩ 1865 ʛʦʜʘ, ʢʦʛʜʘ 
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ʨʫʩʩʢʠʡ ʫʯʝʥʳʡ ɺ.ɺ. ʉʫʪʫʛʠʥ ʧʨʝʜʣʦʞʠʣ ʤʝʪʦʜʠʢʫ ʢʦʥʩʝʨʚʘʮʠʠ ʢʨʦʚʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 00 ʠ ʧʝʨʚʳʤ ʥʘʯʘʣ ʠʟʫʯʘʪʴ ʩʦʩʪʦʷʥʠʝ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʦʚʠ ʧʨʠ 

ʢʦʥʩʝʨʚʘʮʠʠ ʠ ʭʨʘʥʝʥʠʠ (ʈʠʩ. 10). 

 ɿʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʭʠʤʠʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɹʦʨʠʩ ɺʦʨʦʪʥʠʢʦʚ ʧʨʝʜʣʘʛʘʝʪ ʨʘʩʰʠʨʠʪʴ ʦʙʣʘʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʷʥʪʘʨʥʳʭ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʫʯʝʥʦʤʫ ʫʜʘʣʦʩʴ ʧʝʨʝʚʝʩʪʠ ʚ ʞʠʜʢʦʝ 

ʩʦʩʪʦʷʥʠʝ.  ʀʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʢ ʧʨʠʤʝʨʫ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʩʘʜʢʠ ʢ ʪʦʧʣʠʚʫ 

ʚ ʤʦʨʦʟʳ. ʇʦ ʩʣʦʚʘʤ ʫʯʝʥʦʛʦ, ʥʦʚʳʝ ʦʙʥʘʨʫʞʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʟʚʦʣʷʶʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʝ ʦʪʭʦʜʦʚ ʠʟ ʷʥʪʘʨʷ. ɺʦ-ʧʝʨʚʳʭ, 

ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʞʠʜʢʠʡ ʷʥʪʘʨʴ ʭʦʨʦʰʦ ʫʜʘʣʷʝʪ ʣʝʜ. ʆʥ ʤʦʤʝʥʪʘʣʴʥʦ ʨʘʩʪʘʧʣʠʚʘʝʪ 

ʥʘʣʝʜʴ ʥʘ ʣʦʙʦʚʦʤ ʩʪʝʢʣʝ ʠʣʠ ʜʚʝʨʠ ʘʚʪʦʤʦʙʠʣʷ. ɺʦ-ʚʪʦʨʳʭ, ʫʯʸʥʳʡ ʫʞʝ ʦʧʨʦʙʦʚʘʣ 

ʞʠʜʢʠʡ ʷʥʪʘʨʴ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʩʘʜʢʠ ʢ ʪʦʧʣʠʚʫ. 

      ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʷʥʪʘʨʴ ʭʦʨʦʰʦ ʫʜʘʣʷʝʪ ʚʦʜʫ ʠʟ ʩʠʩʪʝʤ ʜʚʠʛʘʪʝʣʷ ʘʚʪʦʤʦʙʠʣʷ. 

ʊʘʢʞʝ ʪʘʢʘʷ ʧʨʠʩʘʜʢʘ ʚʳʚʦʜʠʪ ʟʘʛʨʷʟʥʝʥʠʷ ʠʟ ʪʦʧʣʠʚʥʳʭ ʬʠʣʴʪʨʦʚ. ʋʯʝʥʳʡ 

ʨʘʙʦʪʘʝʪ ʥʘʜ ʪʝʤ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʞʠʜʢʠʡ ʷʥʪʘʨʴ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ. ʇʦ ʝʛʦ 

ʩʣʦʚʘʤ, ʥʦʚʳʝ ʦʙʥʘʨʫʞʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʦʙʣʘʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʦʪʭʦʜʦʚ ʷʥʪʘʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

      ʅʘ ʧʦʜʦʙʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ɹʦʨʠʩʘ ɺʦʨʦʪʥʠʢʦʚʘ 

ʥʘʪʦʣʢʥʫʣʠ ʪʨʫʜʳ ʩʨʝʜʥʝʚʝʢʦʚʳʭ ʰʚʝʡʮʘʨʩʢʠʭ ʘʣʭʠʤʠʢʦʚ.  ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʝʥʦʤʫ ʫʜʘʣʦʩʴ ʠʟʤʝʥʠʪʴ ʘʛʨʝʛʘʪʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʩʦʣʥʝʯʥʦʛʦ ʢʘʤʥʷ. ʇʦʣʫʯʝʥʥʘʷ ʞʠʜʢʦʩʪʴ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʢʘʤʥʷ ʮʚʝʪ, 

ʭʦʨʦʰʦ ʛʦʨʠʪ ʠ ʟʘʤʝʨʟʘʝʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʤʠʥʫʩ 92 ʛʨʘʜʫʩʘ ʧʦ ʎʝʣʴʩʠʶ. 

ʋʯʝʥʳʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʧʨʦʚʦʜʠʪ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ "ʩʦʣʥʝʯʥʳʤ ʢʘʤʥʝʤ", 

ʟʘ ʝʛʦ ʧʣʝʯʘʤʠ ʫʞʝ ʮʝʣʳʡ ʨʷʜ ʟʘʧʘʪʝʥʪʦʚʘʥʥʳʭ ʠʟʦʙʨʝʪʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʧʝʮʠʘʣʴʥʘʷ 

ʧʨʠʩʳʧʢʘ ʜʣʷ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ ʞʠʚʦʪʥʳʭ, ʩʠʨʦʧ ʩ ʯʘʩʪʠʮʘʤʠ ʷʥʪʘʨʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʠʤʤʫʥʠʪʝʪʘ, ʷʥʪʘʨʥʘʷ ʧʦʤʘʜʘ.  

      ɺ ʤʘʩʩʦʚʦʤ ʩʦʟʥʘʥʠʠ ʵʪʦʪ ʤʠʥʝʨʘʣ ʘʩʩʦʮʠʠʨʦʚʘʣʩʷ ʩ ɹʘʣʪʠʡʩʢʠʤ ʤʦʨʝʤ. ʉ 

ʩʝʨʝʜʠʥʳ 20 ʩʪʦʣʝʪʠʷ ʪʘʤ ʨʘʙʦʪʘʣ ʢʦʤʙʠʥʘʪ ʥʘ ʙʘʟʝ ʩʘʤʦʛʦ ʙʦʣʴʰʦʛʦ ʚ ʤʠʨʝ 

ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʕʪʦʪ ʢʦʤʙʠʥʘʪ ʟʘʧʦʣʦʥʠʣ ʩʪʨʘʥʳʤʠʨʘ 

ʤʠʣʣʠʦʥʘʤʠ ʷʥʪʘʨʥʳʭ ʫʢʨʘʰʝʥʠʡ ʠ ʠʟʜʝʣʠʡ. ʀ ʚ ʪʦʡ ʩʠʪʫʘʮʠʠ ʬʘʢʪ, ʯʪʦ ʛʝʦʣʦʛʠ 

http://ria.ru/tags/organization_Kaliningradskijj_gosudarstvennyjj_tekhnicheskijj_universitet/
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ʥʘʰʣʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʷʥʪʘʨʷ ʚ ʈʦʚʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʠʢʦʛʦ ʥʝ ʠʥʪʝʨʝʩʦʚʘʣ. ʊʘʢ ʯʪʦ 

ʠʩʪʦʨʠʷ ʫʢʨʘʠʥʩʢʦʛʦ ʷʥʪʘʨʷ ʥʘʯʠʥʘʝʪʩʷ ʩ ʥʝʟʘʚʠʩʠʤʦʩʪʴʶ ʩʪʨʘʥʳ. 

     ʋʢʨʘʠʥʘ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʟʘʧʘʩʘʤʠ ʷʥʪʘʨʷ, ʟʘʥʠʤʘʷ ʚʪʦʨʦʝ ʤʝʩʪʦ ʚ 

ʤʠʨʝ ʧʦ ʦʙʲʝʤʘʤ ʝʛʦ ʜʦʙʳʯʠ. ʇʨʠʯʝʤ ʫʢʨʘʠʥʩʢʠʡ ʷʥʪʘʨʴ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʇʨʠʙʘʣʪʠʡʩʢʦʛʦ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʦʢʨʘʩʢʦʡ ʠ ʧʦʵʪʦʤʫ ʙʦʣʴʰʝ ʮʝʥʠʪʩʷ.  

      ʈʘʟʚʝʜʘʥʦ ʪʨʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʷʥʪʘʨʷ ï ʜʚʘ ʚ ʈʦʚʝʥʩʢʦʡ ʠ ʦʜʥʦ ʚ ɺʦʣʳʥʩʢʦʡ 

ʦʙʣʘʩʪʠ (ʦʥʠ ʦʪʤʝʯʝʥʳ ʢʨʘʩʥʳʤʠ ʪʦʯʢʘʤʠ ʥʘ ʢʘʨʪʝ) ï ʩ ʩʫʤʤʘʨʥʳʤʠ ʟʘʧʘʩʘʤʠ 

ʩʚʳʰʝ 100 ʪʳʩʷʯ ʪʦʥʥ. ʇʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʷʥʪʘʨʷ ʥʘ ʥʝʨʘʟʚʝʜʘʥʥʳʭ ʧʣʦʱʘʜʷʭ ʚ 

ʨʘʡʦʥʝ ʵʪʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦʮʝʥʠʚʘʶʪʩʷ ʥʘ ʧʦʨʷʜʦʢ ʚʳʰʝ (ʈʠʩ. 11). 

      ʆʩʥʦʚʥʳʝ ʟʘʧʘʩʳ ʷʥʪʘʨʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʥʝʜʨʘʭ ʈʦʚʝʥʩʢʦʡ, 

ɺʦʣʳʥʩʢʦʡ ʠ ɾʠʪʦʤʠʨʩʢʦʡ ʦʙʣʘʩʪʝʡ. ʂ ʩʦʞʘʣʝʥʠʶ, ʪʘʢʦʝ ʙʦʛʘʪʩʪʚʦ ʟʝʤʣʠ ʩʪʘʣʦ 

ʧʨʠʚʣʝʢʘʪʴ ʤʥʦʞʝʩʪʚʦ ʞʝʣʘʶʱʠʭ ʥʘʞʠʪʴʩʷ ʥʘ ʙʝʩʧʣʘʪʥʦʡ ʜʦʙʳʯʝ ʤʠʥʝʨʘʣʘ. ɺ 

ʧʦʠʩʢʘʭ ʟʘʚʝʪʥʦʛʦ ʢʘʤʥʷ ʨʫʙʷʪ ʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ ʭʚʦʡʥʦʛʦ ʣʝʩʘ, ʨʦʶʪ ʛʣʫʙʦʢʠʝ ʷʤʳ, 

ʧʦʩʣʝ ʯʝʛʦ ʦʧʫʩʢʘʶʪ ʪʫʜʘ ʧʦʞʘʨʥʳʡ ʨʫʢʘʚ ʠ ʧʦʜ ʩʠʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ ʧʦʜʘʶʪ ʚʦʜʫ. 

ʉʪʨʫʷ ʚʳʙʨʘʩʳʚʘʝʪ ʥʘʚʝʨʭ ʧʝʩʦʢ ʠ ʢʫʩʢʠ ʷʥʪʘʨʷ. ʂʦʛʜʘ ʩʚʦʙʦʜʥʳʡ ʦʪ ʣʝʩʘ ʫʯʘʩʪʦʢ 

ʟʝʤʣʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ, ʩʪʘʨʘʪʝʣʠ ʚʳʢʦʨʯʝʚʳʚʘʶʪ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʠ ʩʥʦʚʘ 

ʧʫʩʢʘʶʪ ʚ ʭʦʜ ʩʚʦʡ ʤʝʪʦʜ.  

       ʀʟ-ʟʘ ʜʝʡʩʪʚʠʡ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʤʘʨʦʜʝʨʦʚè ʩʢʣʦʥʳ ʂʘʨʧʘʪ ʣʳʩʝʶʪ ʚʩʝ ʙʦʣʴʰʝ 

ʠʟ ʛʦʜʘ ʚ ʛʦʜ. ʀ ʞʠʪʝʣʠ ʛʦʨʥʳʭ ʨʘʡʦʥʦʚ ʠʩʧʳʪʳʚʘʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ: ʚ 

ʢʦʣʦʜʮʘʭ ʠʩʯʝʟʘʝʪ ʚʦʜʘ, ʨʝʢʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʤʝʣʴʯʝ, ʫʯʘʱʘʶʪʩʷ ʦʧʦʣʟʥʠ, ʩ ʛʦʨ ʪʝʢʫʪ 

ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ.  ɽʩʣʠ ʣʝʩ ʥʝ ʧʨʝʢʨʘʪʷʪ ʨʫʙʠʪʴ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ, ʪʦ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʛʦ ʨʝʛʠʦʥʘ ʋʢʨʘʠʥʳ ʫʯʘʩʪʷʪʩʷ ʧʘʚʦʜʢʠ, ʩʝʟʦʥʥʳʝ ʥʘʚʦʜʥʝʥʠʷ ʠ 

ʦʧʦʣʟʥʠ.  

      ʏʪʦʙʳ ʫʨʝʛʫʣʠʨʦʚʘʪʴ çʷʥʪʘʨʥʫʶ ʧʨʦʙʣʝʤʫè, ʋʢʨʘʠʥʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ 

ʩʦʙʩʪʚʝʥʥʫʶ ʷʥʪʘʨʥʫʶ ʙʠʨʞʫ, ʥʘʣʘʜʠʪʴ ʧʨʦʤʳʰʣʝʥʥʫʶ ʦʙʨʘʙʦʪʢʫ ʩʦʣʥʝʯʥʦʛʦ 

ʢʘʤʥʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʫʢʨʘʰʝʥʠʡ ʠʟ çʟʦʣʦʪʦʡ ʩʤʦʣʳè, ʘ ʛʣʘʚʥʦʝ, ʫʞʝʩʪʦʯʠʪʴ 

ʪʘʤʦʞʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʥʝʣʝʛʘʣʴʥʳʤ ʚʳʚʦʟʦʤ ʷʥʪʘʨʷ. ʇʨʦʟʨʘʯʥʳʝ ʫʩʣʦʚʠʷ ʫʯʘʩʪʠʷ 

ʚ ʙʠʨʞʝʚʦʡ ʪʦʨʛʦʚʣʝ, ʮʝʥʳ ʚʳʰʝ ʯʝʨʥʦʛʦ ʨʳʥʢʘ ʠ ʞʝʩʪʢʠʝ ʧʨʘʚʠʣʘ ʫʯʝʪʘ ʜʦʙʳʪʦʛʦ 

ʢʘʤʥʷ ð ʟʘʣʦʛ ʩʤʝʥʳ ʋʢʨʘʠʥʦʡ ʩʪʘʪʫʩʘ ʩʳʨʴʝʚʦʛʦ ʜʦʥʦʨʘ ʥʘ ʩʪʘʪʫʩ ʩʠʣʴʥʦʛʦ 

ʧʘʨʪʥʝʨʘ ʥʘ ʨʳʥʢʝ ʷʥʪʘʨʷ. ʄʳ ʜʦʣʞʥʳ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʥʝ ʜʝʰʝʚʳʡ ʩʳʨʝʮ, ʘ 
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ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʣʫʬʘʙʨʠʢʘʪʳ ʠ ʶʚʝʣʠʨʥʳʝ ʠʟʜʝʣʠʷ. ʕʪʦ ʙʫʜʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʙʦʣʴʰʝ 

ʩʨʝʜʩʪʚ ʚ ʥʘʮʠʦʥʘʣʴʥʫʶ ʵʢʦʥʦʤʠʢʫ.  

       ɺ 2016 ʛʦʜʫ  ɺʝʨʭʦʚʥʘʷ ʈʘʜʘ ʋʢʨʘʠʥʳ   ʩʦʟʜʘʣʘ ʩʧʝʮʠʘʣʴʥʫʶ ʛʨʫʧʧʫ çʧʦ 

ʷʥʪʘʨʥʦʡ ʧʨʦʙʣʝʤʝè, ʢʦʪʦʨʫʶ ʚʦʟʛʣʘʚʠʣʘ ʀʨʠʥʘ ɻʝʨʘʱʝʥʢʦ, ʘ ʚ ʥʘʯʘʣʝ ʘʧʨʝʣʷ ʢ 

ʤʝʩʪʘʤ ʥʝʟʘʢʦʥʥʦʡ ʜʦʙʳʯʠ ʷʥʪʘʨʷ ʥʘʧʨʘʚʣʝʥʘ ʅʘʮʠʦʥʘʣʴʥʘʷ ʛʚʘʨʜʠʷ. ʆʜʥʘʢʦ 

ʧʦʣʥʦʩʪʴʶ ʦʩʪʘʥʦʚʠʪʴ ʙʝʩʢʦʥʪʨʦʣʴʥʫʶ ʜʦʙʳʯʫ ʷʥʪʘʨʷ ʚ ʋʢʨʘʠʥʝ ʧʦʢʘ ʥʝ ʫʜʘʸʪʩʷ. 

ʆʙʲʷʚʠʪʴ ʞʝ ʥʘ ʵʪʦʪ ʧʨʦʤʳʩʝʣ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʤʦʥʦʧʦʣʠʶ ʪʦʞʝ ʥʝʨʝʘʣʴʥʦ. 

ɺʦ-ʧʝʨʚʳʭ, ʤʝʩʪʥʳʝ ʞʠʪʝʣʠ ʧʨʦʩʪʦ ʪʘʢ ʥʝ ʦʪʜʘʜʫʪ ʥʝʜʨʘ ʧʦʜ ʯʫʞʦʡ ʢʦʥʪʨʦʣʴ, ʘ 

ʟʥʘʯʠʪ, ʥʠ ʦ ʢʘʢʦʤ ʩʥʠʞʝʥʠʠ ʩʦʮʠʘʣʴʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʨʝʯʴ ʚʝʩʪʠ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ. ɸ ʚʦ-ʚʪʦʨʳʭ, ʜʘʥʥʳʝ ʦʙ ʦʙʲʝʤʘʭ ʷʥʪʘʨʷ ʪʦʞʝ ʚʝʩʴʤʘ ʨʘʟʥʷʪʩʷ. 

ʆʩʪʘʝʪʩʷ ʦʜʠʥ ʚʳʭʦʜ ï ʫʟʘʢʦʥʠʪʴ ʜʦʙʳʯʫ ʷʥʪʘʨʷ ʠ ʩʦʟʜʘʪʴ ʧʨʦʟʨʘʯʥʳʡ ʨʳʥʦʢ 

ʜʣʷ ʝʛʦ ʧʨʦʜʘʞʠ. ʅʘʧʨʠʤʝʨ, 23 ʘʧʨʝʣʷ 2016 ʛʦʜʘ ʟʘʢʦʥʦʧʨʦʝʢʪ ʨʦʚʝʥʩʢʦʛʦ 

ʥʘʨʦʜʥʦʛʦ ʜʝʧʫʪʘʪʘ ɺʘʩʠʣʠʷ ʗʥʠʮʢʦʛʦ çʆ ʜʦʙʳʯʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʷʥʪʘʨʷè ˉ1351-1 

ʧʨʦʰʝʣ ʧʝʨʚʦʝ ʯʪʝʥʠʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʷʜ ʜʨʫʛʠʭ ʜʝʧʫʪʘʪʦʚ ʫʚʝʨʝʥʳ, ʯʪʦ ʧʨʦʝʢʪ 

ʣʠʰʴ ʩʪʘʥʝʪ ʦʩʥʦʚʦʡ ʜʣʷ ʥʦʚʳʭ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʩʭʝʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʪʫʝʪ ʤʥʝʥʠʝ, 

ʯʪʦ ʦʣʠʛʘʨʭʠ ʣʦʙʙʠʨʫʶʪ ʥʦʚʳʡ ʟʘʢʦʥ ʦ ʣʝʛʘʣʠʟʘʮʠʠ ʜʦʙʳʯʠ ʷʥʪʘʨʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʟʘʭʚʘʪʠʪʴ ʚ ʩʚʦʝ ʨʘʩʧʦʨʷʞʝʥʠʝ ʩʦʪʥʠ ʛʝʢʪʘʨʦʚ ʣʝʩʘ. ɸ ʢʦʤʤʫʥʘʣʴʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʦʣʫʯʘʪʝʣʠ ʣʠʮʝʥʟʠʡ ʥʘ ʜʦʙʳʯʫ ʷʥʪʘʨʷ, ʩʪʘʥʫʪ ʥʦʚʳʤʠ 

ʤʦʥʦʧʦʣʠʩʪʘʤʠ, ʧʦʪʦʤʫ ʯʪʦ ʧʦʣʫʯʠʪʴ ʪʘʢʫʶ ʣʠʮʝʥʟʠʶ ʩʤʦʛʫʪ ʪʦʣʴʢʦ ʦʯʝʥʴ ʙʦʛʘʪʳʝ 

ʣʶʜʠ. 

       ʂʨʦʤʝ ʧʨʦʝʢʪʘ ˉ1351-1, ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʦʜʠʥ ð çʆ ʩʪʘʨʘʪʝʣʴʩʢʠʭ 

ʘʨʪʝʣʷʭè, ˉ 3035. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʟʘʢʦʥʘ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡʢʘʪʘʩʪʨʦʬʳ. ʂ ʩʦʞʘʣʝʥʠʶ, ʟʘʢʦʥʦʧʨʦʝʢʪ ʜʘʞʝ ʥʝ ʧʨʦʰʝʣ ʧʝʨʚʦʛʦ 

ʯʪʝʥʠʷ (ʈʠʩ.5.3.). 

      ɺʩʝʩʪʦʨʦʥʥʝ ʠʟʫʯʠʚ ʷʥʪʘʨʴ, ʤʳ ʫʟʥʘʣʠ, ʯʪʦ ʵʪʦʪ ʤʥʦʛʦʛʨʘʥʥʳʡ ʤʠʥʝʨʘʣ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʟʥʳʭ ʩʬʝʨʘʭ: ʤʝʜʠʮʠʥʝ, ʥʘʫʢʝ, ʶʚʝʣʠʨʥʦʤ ʠʩʢʫʩʩʪʚʝ, ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ, ʥʦʚʳʭ ʘʥʪʠʬʨʠʟʥʳʭ ʩʨʝʜʩʪʚ. 

      ɹʣʘʛʦʜʘʨʷ ʭʠʤʠʯʝʩʢʠʤ ʵʢʩʧʝʨʠʤʝʥʪʘʤ, ʤʦʞʥʦ ʠʟʚʣʝʯʴ ʠʟ ʷʥʪʘʨʷ ʜʨʝʚʥʠʝ 

ʦʙʨʘʟʮʳ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ, ʠʟʫʯʠʪʴ ʠʩʢʦʧʘʝʤʫʶ ʬʣʦʨʫ ʠ ʬʘʫʥʫ ʥʘ ʧʨʠʤʝʨʘʭ 

ʠʥʢʣʶʟʦʚ, ʧʨʦʩʣʝʜʠʪʴ ʵʚʦʣʶʮʠʶ ʨʘʟʥʳʭ ʚʠʜʦʚ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʠʟʫʯʠʪʴ 
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ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʟʜʫʭʘ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʥʘʰʝʡ ʧʣʘʥʝʪʳ. ɺ ʧʨʦʮʝʩʩʝ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʠʥʪʝʨʥʝʪ ï ʨʝʩʫʨʩʳ. 

      ʆʜʥʘʢʦ ʠʟ-ʟʘ ʮʝʥʥʦʩʪʠ ʤʠʥʝʨʘʣʘ ʚ ʋʢʨʘʠʥʝ ʚʦʟʥʠʢʣʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʙʣʝʤʳ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʠʟʫʯʠʣʠ ʧʦʩʣʝʜʩʪʚʠʷ ʙʝʩʢʦʥʪʨʦʣʴʥʦʡ ʜʦʙʳʯʠ ʷʥʪʘʨʷ 

ʠ ʥʘʤʝʪʠʣʠ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ. 

     ʇʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʦʞʥʦ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʠʟʚʣʝʯʴ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ ʠ ʠʟʫʯʠʪʴ ʠʭ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʠʪʴ ʛʦʨʶʯʝʝ 

ʪʦʧʣʠʚʦ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢʘʢ ʜʦʙʘʚʢʫ ʢ ʞʠʜʢʦʤʫ ʠ 

ʪʚʸʨʜʦʤʫ ʪʦʧʣʠʚʫ, ʘ ʪʘʢʞʝ ʢʘʢ ʨʘʟʞʠʛʘʪʝʣʴ ʜʣʷ ʫʛʣʷ ʠ  ʜʨʦʚ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʉʨʝʙʨʦʜʦʣʴʩʢʠʡ ɹ.ʀ. ʉʢʘʟʘʥʠʝ ʦ ʷʥʪʘʨʝ: ʥʘʚʯ. ʧʦʩʽʙ. -ʂ. : ʅʘʫʢʦʚʘ ʜʫʤʢʘ, 1988. - 

143 ʩ.; 

2. ʕʥʮʠʢʣʦʧʝʜʠʷ ʂʦʣʴʝʨʘ / [ʩʦʩʪ., ʨʝʜ. P.F. Collier]. -  New York, 1921. - 669 ʩ.; 

3. ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ / ʈʳʢʘ ɺ., ʄʘʣʠʰʝʚʩʢʘʷ ɸ. - ʄ.: ʅʝʜʨʘ, 1989.  

-590 ʩ. 

4. http://altyantar.ru/ispol-zovanie-yantarya-v-razny-h-tselyah/ 

5. http://inconsulting.com.ua/ru/ekspert-i-ocenka/gemmologicheskaya-ekspertiza/diagnostika-i-jekspertiza-

jantarja.html 

6. http://kp.ua/action/536134-yz-za-yantarnoi-lykhoradky-polese-mozhet-prevratytsia-v-pustynui 

7. http://www.segodnya.ua/ukraine/Gde-v-Ukraine-dobyvayut-dragocennye-kamni.html 

8. http://paleotema.com/index.php/info/91-yanterinfo 

9. https://ria.ru/studies/20160116/1360552585.html 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʫʟʫʨʤʘʥ ʅʘʪʘʣʴʷ ʖʨʴʝʚʥʘ, ʫʯʠʪʝʣʴ ʭʠʤʠʠ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ʊʆɺʑʀʅʀ ʃʔʆɼʋ 

ʅɸ ʐɺʀɼʂɯʉʊʔ ʈʋʍʋ ʄʆʈʉʔʂʀʍ ʉʋɼɽʅ 

 

ʇʝʨʝʧʝʯʘʚ̒ ʅ.ʉ., 

ʄʘʨʽʫʧʦʣʴʩʴʢʠʡ ʪʝʭʥʽʯʥʠʡ ʣʽʮʝʡ 

 

ʋ ʧʝʨʽʦʜ ʟʠʤʦʚʦʾ ʥʘʚʽʛʘʮʽʾ ʚ ʫʤʦʚʘʭ ʧʣʘʚʘʥʥʷ ʚ ʢʨʠʛʘʭ ʚ ɸʟʦʚʩʴʢʦʤʫ ʤʦʨʽ, 

ʦʩʦʙʣʠʚʦ ʧʨʠ ʧʽʜʭʦʜʽ ʜʦ ʧʦʨʪʽʚ, ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʧʨʦʙʣʝʤ ʜʣʷ ʩʫʜʥʘ ʻ 

ʥʘʷʚʥʽʩʪʴ ʰʫʛʠ ʚ ʘʢʚʘʪʦʨʽʾ ʧʦʨʪʽʚ ʽ ʧʽʜʭʽʜʥʠʭ ʢʘʥʘʣʽʚ. ʆʩʢʽʣʴʢʠ ʢʘʥʘʣʠ ʤʽʣʢʦʚʦʜʥʽ ʚ 

ʩʫʚʦʨʽ ʟʠʤʠ ʥʘ ɸʟʦʚʩʴʢʦʤʫ ʙʘʩʝʡʥʽ ʤʦʞʣʠʚʝ ʧʨʦʤʝʨʟʘʥʥʷ ʢʘʥʘʣʫ ʤʘʡʞʝ ʜʦ ʩʘʤʦʛʦ 

ʜʥʘ ʽ, ʚ ʮʠʭ ʫʤʦʚʘʭ ʩʫʜʥʫ ʜʦʚʦʜʠʪʴʩʷ ʧʨʦʩʫʚʘʪʠʩʷ ʧʦ ʢʘʥʘʣʫ ʧʨʘʢʪʠʯʥʦ ʧʦ ʰʫʟʽ, 

ʪʦʙʪʦ ʙʝʟ ʥʘʷʚʥʦʩʪʽ ʚ ʢʘʥʘʣʽ ʯʠʩʪʦʾ ʚʦʜʠ. ʊʦʤʫ, ʜʣʷ ʧʣʘʚʘʥʥʷ ʚ ʣʴʦʜʦʚʫ ʥʘʚʽʛʘʮʽʶ 

ʜʦʧʫʩʢʘʶʪʴʩʷ ʪʽʣʴʢʠ ʪʽ ʩʫʜʥʘ, ʷʢʽ ʤʘʶʪʴ ʩʧʝʮʽʘʣʴʥʠʡ ʣʴʦʜʦʚʠʡ ʢʣʘʩ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʥʘʷʚʥʽʩʪʴ ʚ ʧʨʠʧʘʡʥʦʤʫ ʤʽʣʢʦʚʦʜʥʦʤʫ ʢʘʥʘʣʽ ʰʫʛʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʫʩʢʣʘʜʥʶʻ 

ʨʦʙʦʪʫ ʧʦʨʪʽʚ ɸʟʦʚʩʴʢʦʛʦ ʤʦʨʷ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ: ʧʝʨʽʦʜ ʟʠʤʦʚʦʾ ʥʘʚʽʛʘʮʽʾ ï ʮʝ ʩʢʣʘʜʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʣʷ ʩʫʜʝʥ 

ʫʩʽʭ ʢʣʘʩʽʚ, ʧʦʚ'ʷʟʘʥʽ ʟ ʧʽʜʚʠʱʝʥʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʦʪʨʠʤʘʥʥʷ ʥʠʤʠ ʧʦʰʢʦʜʞʝʥʴ, ʱʦ 

ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʧʦʧʘʜʘʥʥʷ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʫ ʚʽʜʢʨʠʪʝ ʤʦʨʝ ʽ ʮʝ ʤʦʞʝ ʩʪʚʦʨʠʪʠ 

ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ.ʊʦʤʫ, ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʚʯʝʥʥʷʤ ʫʤʦʚ ʤʦʨʩʴʢʦʾ 

ʟʠʤʦʚʦʾ ʥʘʚʽʛʘʮʽʾ, ʩʧʦʩʦʙʘʤʠ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʙʝʟʧʝʢʠ ʙʫʜʫʪʴ ʘʢʪʫʘʣʴʥʠʤʠ ʟʘʚʞʜʠ. 

ɻʽʧʦʪʝʟʘ: ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʣʴʦʜʷʥʦʾ ʢʨʠʛʠ ʥʘ ʤʦʨʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʤʦʨʩʴʢʦʛʦ ʩʫʜʥʘ, ʱʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʟʙʽʣʴʰʝʥʥʽ ʚʠʪʨʘʪ 

ʧʘʣʠʚʘ. 

ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʜʽʶʯʘ ʤʦʜʝʣʴ ʢʘʪʝʨʫ ʚ ʫʤʦʚʘʭ ʟʠʤʦʚʦʾ ʥʘʚʽʛʘʮʽʾ. 

ʎʽʣʽ: ʜʦʩʣʽʜʠʪʠ ʪʦʚʱʠʥʫ ʢʨʠʛʠ, ʷʢʫ ʤʦʞʝ ʙʝʟʧʝʯʥʦ ʧʦʜʦʣʘʪʠ ʢʨʠʛʦʣʘʤ, 

ʜʦʩʣʽʜʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʭʘʨʘʢʪʝʨʫ ʨʫʭʫ ʩʫʜʥʘ ʚʽʜ ʪʦʚʱʠʥʠ ʣʴʦʜʫ. 

ʄʝʪʦʜʦʣʦʛʽʷ:  

- ʤʦʜʝʣʶʚʘʥʥʷ ʫʤʦʚ ʟʠʤʦʚʦʾ ʥʘʚʽʛʘʮʽʾ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ; 

- ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʨʫʭʫ ʩʫʜʥʘ ʚʽʜ ʪʦʚʱʠʥʠ ʢʨʠʛʠ. 

ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ: 
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ɸʟʦʚʩʴʢʝ ʤʦʨʝ ʦʙʤʝʞʝʥʝ 45,170 ʽ 47,170 ʧʥ. ʰ. ʽ 34,490 ʽ 39,180 ʩ. ʜ. ʽ ʷʚʣʷʻ 

ʩʦʙʦʶ ʚʥʫʪʨʽʰʥʽʡ ʙʘʩʝʡʥ, ʟôʻʜʥʘʥʠʡ ʟ ʏʦʨʥʠʤ ʤʦʨʝʤ ʂʝʨʯʝʥʩʴʢʦʶ ʧʨʦʪʦʢʦʶ. 

ʅʘʡʙʽʣʴʰʘ ʜʦʚʞʠʥʘ ʤʦʨʷ 195 ʤʠʣʴ (361140 ʢʤ), ʰʠʨʠʥʘ ʤʽʞ ʚʝʨʰʠʥʘʤʠ 

ɹʽʣʦʩʘʨʘʡʩʴʢʦʾ ʽ ʊʝʤʨʶʢʩʴʢʦʛʦ ʟʘʪʦʢ ï 97 ʤʠʣʴ (179644 ʢʤ), ʧʣʦʱʘ 37 ʪʠʩ.ʢʤ2. 

ɹʝʨʝʛʦʚʘ ʤʝʞʘ ʟʥʘʯʥʦ ʧʦʨʽʟʘʥʘ, ʤʘʻ ʨʷʜ ʤʠʩʽʚ ʽ ʢʽʩ, ʤʽʞ ʷʢʠʤʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ 

ʟʘʪʦʢʠ ʪʘ ʣʠʤʘʥʠ. ʅʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʤʦʨʷ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘʡʙʽʣʴʰʘ ʟʘʪʦʢʘ ï 

ʊʘʛʘʥʨʦʟʴʢʘ. ʋ ʮʶ ʟʘʪʦʢʫ ʚʧʘʜʘʻ ʚʝʣʠʢʘ ʨʽʯʢʘ ɼʦʥ, ʱʦ ʦʢʘʟʫʻ ʦʧʨʽʩʥʶʶʯʠʡ ʚʧʣʠʚ 

ʥʝ ʪʽʣʴʢʠ ʥʘ ʟʘʪʦʢʫ, ʘʣʝ ʡ ʥʘ ʚʩʝ ʤʦʨʝ. ɺʝʣʠʢʠʭ ʦʩʪʨʦʚʽʚ ʙʽʣʷ ʤʦʨʷ ʥʝʤʘʻ. ɭ ʣʠʰʝ 

ʥʝʚʝʣʠʢʽ ʥʝʚʠʩʦʢʽ ʦʩʪʨʦʚʠ.  

ɸʟʦʚʩʴʢʝ ʤʦʨʝ ʤʽʣʢʦʚʦʜʥʝ. ɻʣʠʙʠʥʘ ʡʦʛʦ ʫ ʚʽʜʢʨʠʪʽʡ ʯʘʩʪʠʥʽ ʥʝ ʧʝʨʝʚʠʱʫʻ 12-

13 ʤ. ɻʨʫʥʪʠ ʤʦʨʷ ʚ ʦʩʥʦʚʥʦʤʫ ʤ'ʷʢʽ. ʎʝ ʦʙʫʤʦʚʣʶʻ ʧʝʨʽʦʜʠʯʥʝ ʟʘʪʷʛʫʚʘʥʥʷ ʢʘʥʘʣʽʚ, 

ʱʦ ʟʤʫʰʫʻ ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʨʦʚʦʜʠʪʠ ʜʥʦʧʦʛʣʠʙʣʶʚʘʣʴʥʽ ʨʦʙʦʪʠ. ʇʣʘʚʘʥʥʷ ʚʟʠʤʢʫ 

ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʪʘʢʦʞ ʷʚʠʱʘʤʠ, ʱʦ ʧʦʛʽʨʰʫʻ ʚʠʜʠʤʽʩʪʴ: ʪʫʤʘʥʘʤʠ, ʭʫʨʪʦʚʠʥʘʤʠ, 

ʽʤʣʦʶ, ʧʠʣʦʚʠʤʠ ʙʫʨʷʤʠ. 

ɻʽʜʨʦʭʽʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ɸʟʦʚʩʴʢʦʛʦ ʤʦʨʷ ʬʦʨʤʫʶʪʴʩʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʽʜ 

ʚʧʣʠʚʦʤ ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʨʠʧʣʠʚʫ ʨʽʯʢʦʚʠʭ ʚʦʜ (ʜʦ 12% ʦʙʩʷʛʫ ʚʦʜʠ) ʽ ʫʪʨʫʜʥʝʥʦʛʦ 

ʚʦʜʦʦʙʤʽʥʫ ʟ ʏʦʨʥʠʤ ʤʦʨʝʤ. ʉʦʣʦʥʽʩʪʴ ɸʟʦʚʩʴʢʦʛʦ ʤʦʨʷ ʙʫʣʘ ʚ ʪʨʠ ʨʘʟʠ ʤʝʥʰʝ 

ʩʝʨʝʜʥʴʦʾ ʩʦʣʦʥʦʩʪʽ ʦʢʝʘʥʫ. ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʎʠʤʣʷʥʩʴʢʦʛʦ ʛʽʜʨʦʚʫʟʣʘ ʩʦʣʦʥʽʩʪʴ 

ʤʦʨʷ ʧʦʯʘʣʘ ʧʽʜʚʠʱʫʚʘʪʠʩʷ. ɼʦ 1977 ʨʦʢʫ  ʩʝʨʝʜʥʷ ʩʦʣʦʥʽʩʪʴ ʤʦʨʷ ʟʙʽʣʴʰʠʣʘʩʷ ʜʦ 

13,8 ʧʨʦʤʽʣʝ, ʘ ʚ ʊʘʛʘʥʨʦʟʴʢʽʡ ʟʘʪʦʮʽ - ʜʦ 11,2. ʅʘ ʙʽʣʴʰʽʡ ʘʢʚʘʪʦʨʽʾ ʤʦʨʷ ʚʦʜʘ 

ʦʩʦʣʦʥʷʶʪʩʷ ʜʦ 14-14,5 %. ʋ ʧʝʨʽʦʜ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʦʾ ʟʚʦʣʦʞʝʥʦʩʪʽ (1979-1982 ʨʦʢʠ) 

ʚʽʜʟʥʘʯʘʣʦʩʷ ʰʚʠʜʢʝ ʟʥʠʞʝʥʥʷ ʩʦʣʦʥʦʩʪʽ ʜʦ 10,9 ă, ʘʣʝ ʚʞʝ ʜʦ 2000 ʨʦʢʫ ʾʾ 

ʚʝʣʠʯʠʥʘ ʟʥʦʚʫ ʟʨʦʩʣʘ ʽ ʩʪʘʙʽʣʽʟʫʚʘʣʘʩʷ ʥʘ ʨʽʚʥʽ 11 ă . ʉʝʨʝʜʥʽ ʩʝʟʦʥʥʽ ʢʦʣʠʚʘʥʥʷ 

ʚʝʣʠʯʠʥ ʩʦʣʦʥʦʩʪʽ ʨʽʜʢʦ ʜʦʩʷʛʘʶʪʴ 1-2 ʧʨʦʤʽʣʝ. 

ʋ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ɸʟʦʚʩʴʢʦʛʦ ʤʦʨʷ ʚʦʜʘ ʤʽʩʪʠʪʴ ʜʫʞʝ ʤʘʣʦ ʩʦʣʽ. ɿ ʮʽʻʾ 

ʧʨʠʯʠʥʠ ʤʦʨʝ ʣʝʛʢʦ ʟʘʤʝʨʟʘʻ, ʽ ʪʦʤʫ ʜʦ ʧʦʷʚʠ ʢʨʠʛʦʣʘʤʽʚ ʚʦʥʦ ʙʫʣʦ 

ʥʝʩʫʜʥʦʧʣʘʚʥʠʤ ʟ ʛʨʫʜʥʷ ʜʦ ʩʝʨʝʜʠʥʠ ʢʚʽʪʥʷ. ʇʽʚʜʝʥʥʘ ʯʘʩʪʠʥʘ ʤʦʨʷ ʥʝ ʟʘʤʝʨʟʘʻ. 

ʇʨʦʪʷʞʥʽʩʪʴ ʜʽʣʷʥʢʠ ʪʨʘʩʠ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻ ʪʨʫʜʥʦʱʽ ʜʣʷ ʧʣʘʚʘʥʥʷ ʩʫʜʥʘ ʚ 

ɸʟʦʚʩʴʢʦʤʫ ʤʦʨʽ, ʟʘʟʚʠʯʘʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʰʠʨʠʥʦʶ ʧʨʠʙʝʨʝʞʥʦʛʦ ʢʨʠʞʘʥʦʛʦ 

ʧʦʷʩʫ ʘʙʦ ʧʦʣʦʞʝʥʥʷʤ ʢʨʦʤʢʠ ʣʴʦʜʫ ʫ ʚʽʜʢʨʠʪʦʤʫ ʤʦʨʽ. ʇʨʦʪʷʞʥʽʩʪʴ ʣʴʦʜʦʚʠʭ ʪʨʘʩ 
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ʜʦ ʧʦʨʪʽʚ ʄʘʨʽʫʧʦʣʴ ʽ ɹʝʨʜʷʥʩʴʢ ʚʽʜ ʤʽʩʪʘ ʜʦ ʤʽʩʪʘ ʜʦʩʠʪʴ ʤʽʥʣʠʚʽ ʚ ʢʽʥʮʽ ʟʠʤʠ, 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ: ʜʣʷ ʪʨʘʩʠ ʂʝʨʯʝʥʩʴʢʘ ʧʨʦʪʦʢʘ - ʄʘʨʽʫʧʦʣʴ ʚʽʜ 0 ʜʦ 90 ʤʠʣʴ 

(ʚʽʜ 0 ʜʦ 166680 ʢʤ), ʜʣʷ ʪʨʘʩʠ ʂʝʨʯʝʥʩʴʢʘ ʧʨʦʪʦʢʘ - ɹʝʨʜʷʥʩʴʢ ʚʽʜ 0 ʜʦ 75 ʤʠʣʴ (ʚʽʜ 

0 ʜʦ 129640 ʢʤ). ʇʦʣʦʞʝʥʥʷ ʢʨʦʤʢʠ ʣʴʦʜʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʽʩʷʮʷ ʨʦʢʫ ʤʦʞʝ 

ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʨʽʟʥʠʭ ʤʝʞʘʭ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟʽ ʟʤʽʥʦʶ ʩʠʣʠ ʪʘ ʥʘʧʨʷʤʢʫ 

ʧʝʨʝʚʘʞʘʶʯʦʛʦ ʚʽʪʨʫ, ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʽ ʧʦʚʽʪʨʷ. ʅʘʡʙʽʣʴʰʘ ʟʤʽʥʘ ʢʨʦʤʢʠ ʣʴʦʜʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʜ ʛʨʫʜʥʷ ʜʦ ʩʽʯʥʷ. 

ʉʫʚʦʨʽ ʟʠʤʠ ʥʘ ɸʟʦʚʩʴʢʦʤʫ ʤʦʨʽ ʬʦʨʤʫʶʪʴʩʷ ʟʘ ʘʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʮʝʥʪʨʫ ʜʽʾ 

ʘʪʤʦʩʬʝʨʠ ʚ ʂʘʨʩʴʢʦʤʫ-ʊʘʡʤʠʨʩʴʢʦʤʫ ʨʘʡʦʥʽ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʚʪʦʨʛʥʝʥʥʷ 

ʘʨʢʪʠʯʥʠʭ ʤʘʩ ʧʦʚʽʪʨʷ ʥʘ ɭʚʨʦʧʝʡʩʴʢʫ ʪʝʨʠʪʦʨʽʶ. ʇʨʠ ʮʴʦʤʫ ʪʠʧʽ ʧʨʦʮʝʩʽʚ 

ʥʘʡʙʽʣʴʰ ʭʦʣʦʜʥʠʤ ʻ ʨʘʡʦʥ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʾ ʋʢʨʘʾʥʠ ʪʘ ɸʟʦʚʩʴʢʦʛʦ ʤʦʨʷ, ʜʝ 

ʚʽʜʭʠʣʝʥʥʷ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚʽʜ ʥʦʨʤʠ ʜʦʩʷʛʘʻ -8, -90ʉ. ʋ 

ʧʨʦʮʝʩʘʭ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʤ'ʷʢʽ ʟʠʤʠ, ʧʝʨʝʚʘʞʘʻ ʟʦʥʘʣʴʥʠʡ ʧʝʨʝʥʦʩ ʧʦʚʽʪʨʷʥʠʭ 

ʤʘʩ. ʅʘʜ ɸʟʦʚʩʴʢʠʤ ʤʦʨʝʤ ʚ ʭʦʣʦʜʥʫ ʧʦʨʫ ʨʦʢʫ ʧʝʨʝʚʘʞʘʶʪʴ ʩʭʽʜʥʽ, ʧʽʚʥʽʯʥʽ ʽ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽ ʚʽʪʨʠ ʟ ʩʫʤʘʨʥʦʶ ʧʦʚʪʦʨʶʚʘʥʽʩʪʶ 69-80%, ʨʽʜʰʝ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʟʘʭʽʜʥʽ ʚʽʪʨʠ. ʐʪʦʨʤʦʚʽ ʚʽʪʨʠ ʚ ʨʘʡʦʥʽ ɸʟʦʚʩʴʢʦʛʦ ʤʦʨʷ ʤʦʞʫʪʴ ʤʘʪʠ ʙʫʜʴ-ʷʢʽ 

ʥʘʧʨʷʤʢʠ, ʘʣʝ ʥʘʡʙʽʣʴʰʫ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʤʘʶʪʴ ʩʭʽʜʥʽ ʪʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽ. ʇʨʦʪʷʛʦʤ 

ʨʦʢʫ ʧʝʨʝʚʘʞʘʶʪʴ ʰʪʦʨʤʦʚʽ ʚʽʪʨʠ ʩʠʣʦʶ ʜʦ 7 ʙʘʣʽʚ. 

ɸʟʦʚʩʴʢʝ ʤʦʨʝ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʦʥʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʽʤʘʪʫ ʧʦʤʽʨʥʠʭ ʰʠʨʦʪ. 

ʅʘʡʭʦʣʦʜʥʽʰʠʤ ʤʽʩʷʮʝʤ ʥʘ ʫʟʙʝʨʝʞʞʽ ʻ ʩʽʯʝʥʴ (ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʽʜ -10ʉ ʥʘ ʧʽʚʜʥʽ ʤʦʨʷ 

ʜʦ -50ʉ ʥʘ ʧʽʚʥʦʯʽ) 

ʃʴʦʜʦʚʠʡ ʨʝʞʠʤ ɸʟʦʚʩʴʢʦʛʦ ʤʦʨʷ ʪʘʢʦʞ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ. 

ʆʩʥʦʚʥʠʤ ʬʘʢʪʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʣʴʦʜʦʧʨʦʭʽʜʥʽʩʪʴ ʽ ʣʝʜʦʚʠʪʽʩʪʴ ʤʦʨʷ, ʻ ʟʠʤʦʚʝ 

ʦʭʦʣʦʜʞʝʥʥʷ ʡʦʛʦ ʧʦʚʝʨʭʥʽ. 

ʅʘ ʧʽʚʥʦʯʽ ʤʦʨʷ, ʜʝ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʨʪʠ ʄʘʨʽʫʧʦʣʴ ʽ ɹʝʨʜʷʥʩʴʢ, ʣʽʜ ʙʽʣʷ 

ʫʟʙʝʨʝʞʞʷ ʚʠʥʠʢʘʻ ʱʦʨʦʢʫ. ɿʘʣʝʞʥʦ ʚʽʜ ʩʫʚʦʨʦʩʪʽ ʟʠʤʠ ʤʦʞʫʪʴ ʚʽʜʙʫʚʘʪʠʩʷ 

ʥʝʦʜʥʦʨʘʟʦʚʽ ʢʦʨʦʪʢʦʯʘʩʥʽ ʧʦʷʚʠ ʣʴʦʜʫ, ʧʝʨʰ ʥʽʞ ʩʪʚʦʨʷʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʩʪʘʣʦʛʦ 

ʣʴʦʜʦʫʪʚʦʨʝʥʥʷ. ʇʝʨʚʠʥʥʽ ʬʦʨʤʠ ʣʴʦʜʫ ʟ'ʷʚʣʷʶʪʴʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʯʝʨʝʟ 4-10 ʜʥʽʚ 

ʧʽʩʣʷ ʩʪʽʡʢʦʛʦ ʧʝʨʝʭʦʜʫ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʯʝʨʝʟ 00ʉ, ʥʝʟʘʣʝʞʥʦ 

ʚʽʜ ʩʫʚʦʨʦʩʪʽ ʟʠʤʠ. 
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ʃʴʦʜʦʫʪʚʦʨʝʥʥʷ ʚ ɸʟʦʚʩʴʢʦʤʫ ʤʦʨʽ, ʧʦʯʠʥʘʻʪʴʩʷ ʫ ʡʦʛʦ ʧʽʚʥʽʯʥʦʛʦ ʽ ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʦʛʦ ʫʟʙʝʨʝʞʞʷ, ʧʦʩʪʫʧʦʚʦ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʧʽʚʜʝʥʴ, ʫ ʚʽʜʢʨʠʪʫ ʯʘʩʪʠʥʫ ʤʦʨʷ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʭʦʣʦʜʞʝʥʥʷ ʤʦʨʷ ʮʝʡ ʧʨʦʮʝʩ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʽ 

ʰʚʠʜʰʝ, ʽ ʜʦʩʠʪʴ ʧʦʚʽʣʴʥʦ ï ʜʦ ʜʝʢʽʣʴʢʦʭ ʪʠʞʥʽʚ. ʋ ʤ'ʷʢʽ ʟʠʤʠ ʟʘʤʝʨʟʘʥʥʷ ʚ 

ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʤʦʨʷ ʤʦʞʝ ʽ ʥʝ ʚʽʜʙʫʚʘʪʠʩʷ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʧʦʯʘʪʦʢ ʩʪʘʣʦʛʦ 

ʣʴʦʜʦʫʪʚʦʨʝʥʥʷ ʚ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʤʦʨʷ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʚ ʩʝʨʝʜʠʥʽ ʩʽʯʥʷ, ʚ ʧʽʚʥʽʯʥʽʡ 

ï ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʛʨʫʜʥʷ.  

ʄʘʢʩʠʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʣʴʦʜʫ ʫ ʚʽʜʢʨʠʪʦʤʫ ʤʦʨʽ ʜʦʭʦʜʠʪʴ ʜʦ 70 ʩʘʥʪʠʤʝʪʨʽʚ ʚ 

ʧʝʨʽʦʜ ʩʫʚʦʨʠʭ ʟʠʤ, ʘ ʚ ʤʝʥʰ ʩʫʚʦʨʽ ʟʠʤʠ ʪʦʚʱʠʥʘ ʣʴʦʜʫ ʟʘʟʚʠʯʘʡ ʥʝ ʧʝʨʝʚʠʱʫʻ 35 

ʩʤ. 

ʄʽʥʽʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚ ʧʝʨʽʦʜ ʩʫʚʦʨʠʭ ʟʠʤ ʧʨʠʧʘʜʘʻ ʥʘ ʩʽʯʝʥʴ 

ʤ̔ ʩʷʮʴ ʽ ʩʪʘʥʦʚʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ -13,50ʉ. 

ʊʨʠʚʘʣʽʩʪʴ ʣʴʦʜʦʚʦʛʦ ʧʦʢʨʠʚʫ ʚ ʧʝʨʽʦʜ ʩʫʚʦʨʠʭ ʟʠʤ ʜʦʭʦʜʠʪʴ ʜʦ 70-75 ʜʽʙ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ: 

1. ɸʟʦʚʩʢʦʝ ʤʦʨʝ ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://ru.wikipedia.org/wiki/ 

2. ʃʝʜʦʚʳʝ ʫʩʣʦʚʠʷ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://geopolitika.crimea.edu/arhiv/2014/tom10-v-1/065borovsk.pdf 

3. ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʩʫʜʦʭʦʜʩʪʚʦ ʚ ɸʟʦʚʩʢʦʤ ʤʦʨʝ ï 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://dx.doi.org/10.15589/evn20140301 

4. ʃʝʜʦʚʘʷ ʭʦʜʢʦʩʪʴ ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://shipslib.com/device/ib/al7.html 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʐʠʤʘʥʩʴʢʘ ʃʶʜʤʠʣʘ ɸʥʘʪʦʣʽʾʚʥʘ, ʚʯʠʪʝʣʴ ʬʽʟʠʢʠ. 
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ʇʃʀɺ ɸʅʊʈʆʇʆɻɽʅʅʆɰ ɼɯʗʃʔʅʆʉʊɯ ʅɸ ʉʊɸʅ ʇʈɯʉʅʆɰ ɺʆɼʀ ɺ 

ɼʆʅɽʎʔʂɯʁ ʆɹʃɸʉʊɯ  

 

ʉʘʚʨʘʢ ʇ.ʉ., 

ɼʦʥʝʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʫʧʨʘʚʣʽʥʥʷ 

 

ʅʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʚʩʝ ʙʽʣʴʰʝ ʽ ʙʽʣʴʰʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʣʶʜʠʥʫ. 

ɹʘʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ, ʩʪʘʪʝʡ ʪʘ ʜʦʧʦʚʽʜʝʡ ʧʨʠʩʚʷʯʝʥʦ ʮʽʡ ʪʝʤʽ. ɸʣʝ ʫ ʟʚôʷʟʢʫ ʟ 

ʨʦʟʚʠʪʢʦʤ ʫʨʙʘʥʽʟʘʮʽʾ ʘʢʪʫʘʣʴʥʽʩʪʴ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʧʦʤʽʪʥʦ ʟʨʦʩʪʘʻ.  

ʆʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʝʣʝʤʝʥʪʽʚ ʙʽʦʩʬʝʨʠ ʻ ʚʦʜʘ. ɹʝʟ ʥʝʾ ʥʝʤʦʞʣʠʚʝ 

ʽʩʥʫʚʘʥʥʷ ʚʩʴʦʛʦ ʞʠʚʦʛʦ ʥʘ ʧʣʘʥʝʪʽ. ʃʶʜʠʥʘ ʙʝʟ ʚʦʜʠ ʥʝ ʟʤʦʞʝ ʧʨʦʞʠʪʠ ʙʽʣʴʰʝ 6 

ʜʽʙ. ɺʦʜʘ ʻ ʩʢʣʘʜʦʚʦʶ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ ʥʘ 65%. ʏʠʤ ʩʪʘʨʰʝ ʣʶʜʠʥʘ, ʪʠʤ ʤʝʥʰʠʡ 

ʮʝʡ ʧʦʢʘʟʥʠʢ. ʋ ʟʘʨʦʜʢʫ ʣʶʜʠʥʠ ï 97%, ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ï 77% . ʆʩʥʦʚʥʘ ʤʘʩʘ 

ʚʦʜʠ ʟʥʘʭʦʜʠʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʢʣʽʪʠʥ, ʽʥʰʘ ï ʧʦʟʘʢʣʽʪʠʥʥʘ ʚʦʜʘ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ 

ʽʥʰʠʭ ʦʨʛʘʥʘʭ.  

ʋ ʜʝʥʴ ʣʶʜʠʥʽ ʧʦʪʨʽʙʥʦ 2,5-3,0 ʣ ʚʦʜʠ. ɺʦʥʘ ʧʦʧʘʜʘʻ ʚ ʦʨʛʘʥʽʟʤ ʟ ʾʞʝʶ ʪʘ 

ʥʘʧʦʷʤʠ. ʈʘʟʦʤ ʟ ʚʦʜʦʶ ʧʦʪʨʘʧʣʷʻ ʙʘʛʘʪʦ ʚʽʪʘʤʽʥʽʚ, ʤʘʢʨʦ- ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, 

ʬʽʟʽʦʣʦʛʽʯʥʦ ʥʝʦʙʭʽʜʥʠʭ ʩʦʣʝʡ, ʬʪʦʨ, ʡʦʜ, ʢʘʣʽʡ, ʥʘʪʨʽʡ, ʤʘʛʥʽʡ, ʢʘʣʴʮʽʡ ʪʦʱʦ. ʊʘʢʦʞ 

ʚʦʜʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʛʽʛʽʻʥʠ ʣʶʜʠʥʠ, ʧʨʘʥʥʷ ʨʝʯʝʡ, ʧʨʠʙʠʨʘʥʥʷ, ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʩʪʨʘʚ. ɺʦʜʘ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʤʽʢʨʦʢʣʽʤʘʪʫ ʤʽʩʮʝʚʦʩʪʽ: ʩʪʚʦʨʝʥʥʷ ʦʟʝʨ, 

ʚʦʜʦʩʭʦʚʠʱ, ʩʪʘʚʢʽʚ. ʎʝ ʜʫʞʝ ʚʘʞʣʠʚʦ ʚ ʨʘʡʦʥʘʭ, ʜʝ ʟʘʚʞʜʠ ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʘ 

ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʥʠʟʴʢʘ. [1]. 

 ʈʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʠʩʫʪʥʽʩʪʶ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ. ʇʨʠ 

ʧʦʧʘʜʘʥʥʽ ʚ ʧʨʠʨʦʜʥʽ ʚʦʜʦʡʤʠ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟ ʧʦʙʫʪʦʚʠʤʠ ʽ ʧʨʦʤʠʩʣʦʚʠʤʠ 

ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʫ ʚʦʜʽ ʟʤʝʥʰʫʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʾʭ 

ʦʢʠʩʣʝʥʥʷ ʙʘʢʪʝʨʽʷʤʠ ʽ ʥʘʡʧʨʦʩʪʽʰʠʤʠ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʛʠʙʝʣʽ ʚʦʜʥʠʭ 

ʦʨʛʘʥʽʟʤʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ. ɿʘʙʨʫʜʥʶʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʻ ʪʘʢʦʞ ʬʦʩʬʘʪʠ ʽ 

ʥʽʪʨʘʪʠ, ʷʢʽ ʚʥʦʩʷʪʴ ʥʘ ʧʦʣʷ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ. ʉʧʦʣʫʢʠ ʘʟʦʪʫ ʽ ʬʦʩʬʦʨʫ 

ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʦʟʝʨʘʭ ʽ ʚʦʜʦʩʭʦʚʠʱʘʭ, ʜʝ ʧʦʯʠʥʘʻʪʴʩʷ ʙʫʨʭʣʠʚʠʡ ʨʦʟʚʠʪʦʢ 

ʚʦʜʦʨʦʩʪʝʡ, ʘ ʧʦʪʽʤ ʨʦʟʢʣʘʜʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʟʘʣʠʰʢʽʚ. ɿʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʚʦʜ 
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ʘʟʦʪʦʚʤʽʩʥʠʤʠ ʩʧʦʣʫʢʘʤʠ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ 

ʧʨʦʜʫʢʪʘʭ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʧʠʪʥʽʡ ʚʦʜʽ, ʘ ʮʝ ʟʘʚʜʘʻ ʰʢʦʜʠ ʟʜʦʨʦʚ'ʶ. 

ɿʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʚʦʜ ʩʪʘʥʦʚʠʪʴ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʞʠʪʪʷ ʥʘ ɿʝʤʣʽ, ʪʦʤʫ ʥʝ 

ʤʦʞʥʘ ʜʦʧʫʩʢʘʪʠ ʩʢʠʜʘʥʥʷ ʥʝʦʯʠʱʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʫ ʧʨʠʨʦʜʥʽ ʚʦʜʦʡʤʠ. ɹʦʨʦʪʴʙʘ 

ʽʟ ʟʘʙʨʫʜʥʝʥʥʷʤ ʚʦʜʠ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʾʾ ʷʢʦʩʪʝʡ, ʷʢʽ ʙʫʣʠ ʚʪʨʘʯʝʥʽ ʥʝʶ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʧʦʞʠʚʘʯʘʤʠ. 

ʊʨʘʜʠʮʽʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʩʧʦʩʦʙʘʭ 

ʦʙʨʦʙʢʠ ʚʠʭʽʜʥʦʾ ʚʦʜʠ ʟ ʚʦʜʦʡʤ, ʟ ʤʝʪʦʶ ʩʪʝʨʠʣʽʟʘʮʽʾ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ 

ʧʦʜʘʣʴʰʦʛʦ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʥʘ ʧʽʱʘʥʠʭ ʬʽʣʴʪʨʘʭ, ʟ ʤʝʪʦʶ ʚʠʜʽʣʝʥʥʷ ʟ ʚʦʜʠ 

ʟʚʘʞʝʥʠʭ ʽ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʨʝʯʦʚʠʥ: ʧʨʦʤʠʩʣʦʚʦʛʦ, ˇʨʫʥʪʦʚʦʛʦ, ʪʚʘʨʠʥʥʦʛʦ ʽ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʟ ʤʝʪʦʶ ʧʦʣʽʧʰʝʥʥʷ ʧʠʪʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʜʠ ʚ ʾʾ ʩʢʣʘʜ ʚʚʦʜʷʪʴ ʢʦʤʧʣʝʢʩ ʤʽʥʝʨʘʣʴʥʠʭ ʽ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʘʚʦʢ. 

ʆʩʥʦʚʥʠʤʠ ʥʝʜʦʣʽʢʘʤʠ ʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʻ ʚʤʽʩʪ ʫ ʧʠʪʥʽʡ ʚʦʜʽ: ʥʦʨʤʦʚʘʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʩʦʢʦʪʦʢʩʠʯʥʦʛʦ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʭʣʦʨʫ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʩʪʝʨʠʣʽʟʘʮʽʾ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ; ʝʣʝʤʝʥʪʽʚ ʧʦʧʫʪʥʦʛʦ ʩʠʥʪʝʟʫ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʭʣʦʨʦʨʛʘʥʽʯʥʠʭ 

ʩʧʦʣʫʢ, ʷʢʽ ʻ ʢʘʥʮʝʨʦʛʝʥʘʤʠ ʜʨʫʛʦʾ ʛʨʫʧʠ; ʰʠʨʦʢʦʛʦ ʥʘʙʦʨʫ ʝʢʟʦʛʝʥʥʠʭ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʪʦʢʩʠʥʽʚ ʤʽʢʨʦʙʥʦʛʦ ʪʘ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʻ 

ʘʥʪʘʛʦʥʽʩʪʘʤʠ ʪʨʘʚʥʠʭ ʽ ʤʝʪʘʙʦʣʽʯʥʠʭ ʬʝʨʤʝʥʪʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ, ʨʫʡʥʫʶʪʴ 

ʽʤʧʫʣʴʩʥʝ ʤʦʟʢʦʚʠʡ ʽ ʛʦʨʤʦʥʘʣʴʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʙʽʦʬʽʟʠʯʥʠʭ ʽ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʤʝʪʘʙʦʣʽʟʤʫ; ʭʽʤʽʯʥʠʭ ʦʪʨʫʪ ʘʥʘʝʨʦʙʥʦʛʦ ʜʝʢʘʨʙʦʢʩʠʣʶʚʘʥʥʷ; ʙʽʣʢʽʚ, ʱʦ ʨʫʡʥʫʶʪʴ 

ʧʝʯʽʥʢʫ ʽ ʢʨʦʚʦʪʚʦʨʥʽ ʦʨʛʘʥʠ ʚʠʱʠʭ ʪʚʘʨʠʥ ʽ ʛʽʜʨʦʙʽʦʥʪʽʚ [2]. 

ʆʜʥʽʻʶ ʩ ʦʩʥʦʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʥʘʰʦʾ ʜʝʨʞʘʚʠ ʻ ʟʙʝʨʝʞʝʥʥʷ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʽ ʚʠʩʥʘʞʝʥʥʷ. ɻʽʜʨʦʤʝʪʝʦʩʣʫʞʙʘ ʚʠʷʚʠʣʘ, ʱʦ ʢʦʞʥʘ ʰʦʩʪʘ 

ʧʨʦʙʘ ʚʦʜʠ ʽʟ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ-ʧʠʪʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʟʘʟʥʘʯʝʥʠʤ ʥʦʨʤʘʤ 

ʱʦʜʦ ʩʘʥʽʪʘʨʽʾ. ɺʦʜʘ ʟʘʙʨʫʜʥʶʻʪʴʩʷ ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ, ʟʘʣʽʟʦʤ, ʥʽʪʨʠʪʘʤʠ, 

ʬʦʩʬʘʪʘʤʠ, ʢʘʣʴʮʽʻʤ, ʥʽʪʨʘʪʘʤʠ.  

ʇʨʦʙʣʝʤʦʶ ʪʘʢʦʞ ʻ ʩʠʪʫʘʮʽʷ ʟ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷʤ ʪʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷʤ. ʋ 

ʥʝʟʘʜʦʚʽʣʴʥʦʤʫ ʩʪʘʥʦʚʠʱʽ ʩʠʩʪʝʤʘ ʚʦʜʦʧʨʦʚʽʜʥʦ-ʢʘʥʘʣʽʟʘʮʽʡʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʩʧʦʨʫʜ ʧʦʪʨʝʙʫʻ ʦʥʦʚʣʝʥʥʷ. ɺ ʢʘʪʘʩʪʨʦʬʽʯʥʦʤʫ ʩʪʘʥʽ ʟʥʘʭʦʜʷʪʴʩʷ 
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ʪʫʨʙʦʧʨʦʚʦʜʠ. ʗʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʯʝʨʝʟ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʥʝ ʟʘʜʦʚʦʣʴʥʷʻ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʽ ʪʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ.  

ʉʪʘʥ ʫ ʷʢʦʤʫ ʧʝʨʝʙʫʚʘʻ ʢʘʥʘʣʽʟʘʮʽʡʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʻ ʚʝʣʠʢʠʤ ʨʠʟʠʢʦʤ. 

ʆʩʥʦʚʥʽ ʟʘʙʨʫʜʥʠʢʠ ʚʦʜʠ ï ʧʝʨʝʚʘʥʪʘʞʝʥʥʽ ʤʝʨʝʞʽ ʪʘ ʦʯʠʩʥʽ ʩʧʦʨʫʜʠ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʥʝʟʘʜʦʚʽʣʴʥʦʤʫ ʩʪʘʥʽ[3]. 

ɺʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ ʜʣʷ ʚʩʽʭ ʛʦʩʧʦʜʘʨʩʪʚ ʻ ʚʠʩʥʘʞʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʄʝʥʰ ʥʽʞ 50 ʨʦʢʽʚ, ʣʶʜʩʪʚʫ ʙʫʜʝ ʥʝ ʚʠʩʪʘʯʘʪʠʤʝ ʚʦʜʠ. ɼʣʷ ʥʘʰʦʾ ʜʝʨʞʘʚʠ 

ʟʥʘʜʦʙʠʪʴʩʷ ʱʝ ʤʝʥʰʝ ʯʘʩʫ, ʙʦ ʚʞʝ ʙʽʣʴʰʝ 1000 ʤʽʩʪ ʪʘ ʩʽʣ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʨʠʚʽʟʥʫ ʚʦʜʫ. ɿʘʨʘʟ ʚ ʋʢʨʘʾʥʽ ʧʨʘʢʪʠʯʥʦ ʥʝʤʘʻ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤʽʚ, ʷʢʽ 

ʟʘʜʦʚʦʣʴʥʷʣʠ ʙ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʽ ʟ ʷʢʠʭ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʧʠʪʥʫ ʚʦʜʫ.  

ʏʝʨʝʟ ʩʧʦʞʠʚʘʥʥʷ ʥʝʷʢʽʩʥʦʾ ʚʦʜʠ ʙʣʠʟʴʢʦ 25% ʥʘʩʝʣʝʥʥʷ ʤʘʶʪʴ ʭʚʦʨʦʙʠ, 

ʧʦʚôʷʟʘʥʽ ʟ ʩʧʦʞʠʚʘʥʥʷʤ ʥʝʜʦʙʨʦʷʢʽʩʥʦʾ ʚʦʜʠ. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʥʘʩʝʣʝʥʥʷ ʥʘʰʦʾ 

ʜʝʨʞʘʚʠ ʩʧʦʞʠʚʘʻ ʚʦʜʫ ʟ ʚʦʜʦʡʤʠʱ, ʷʢʽ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʦ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ.  

ʂʨʠʟʦʚʘ ʩʠʪʫʘʮʽʷ ʟ ʚʦʜʦʶ ʫ ɼʦʥʝʮʴʢʽʡ, ʍʝʨʩʦʥʩʴʢʽʡ ʪʘ ʃʫʛʘʥʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. 

ɺʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤ ʧʦʢʘʟʥʠʢʽʚ ʨʝʻʩʪʨʫʶʪʴʩʷ ʫ ʙʽʣʴʰʦʩʪʽ ʚʝʣʠʢʠʭ ʤʽʩʪ ʢʨʘʾʥʠ. 

ɺʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʧôʷʪʠ ʨʦʢʽʚ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 42 ʩʧʘʣʘʭʠ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʯʝʨʝʟ ʩʪʘʥ ʧʠʪʥʦʾ ʚʦʜʠ. 

ʅʘʡʙʽʣʴʰ ʟʘʙʨʫʜʥʝʥʽ ʨʽʯʢʠ ʙʘʩʝʡʥʽʚ ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ, ʇʨʠʘʟʦʚ'ʷ, ʉʽʚʝʨʩʴʢʦʛʦ 

ɼʽʥʮʷ. ʉʝʨʝʜʥʴʦʨʽʯʥʠʡ ʚʤʽʩʪ ʦʩʥʦʚʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʫ ʚʦʜʠ ʨʽʯʦʢ ɿʘʭʽʜʥʠʡ ɹʫʛ, 

ʇʦʣʪʚʘ, ʂʘʣʴʯʠʢ, ʂʘʣʴʤʽʫʩ, ʂʨʠʥʢʘ, ɹʫʣʘʚʽʥ, ʋʜʠ, ʄʽʫʩ, ʃʦʧʘʥʴ, ʂʨʠʚʠʡ ʊʦʨʝʮʴ, 

ɹʘʭʤʫʪ, ʃʫʛʘʥʴ ʧʝʨʝʚʠʱʫʻ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ. 

ʅʘʡʙʽʣʴʰʝ ʩʢʠʜʘʻʪʴʩʷ ʟʘʙʨʫʜʥʝʥʠʭ ʩʪʦʢʽʚ ʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʪʘ ɼʦʥʝʮʴʢʽʡ 

ʦʙʣʘʩʪʷʭ. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʃʫʛʘʥʩʴʢʽʡ, ʍʘʨʢʽʚʩʴʢʽʡ ʪʘ ʆʜʝʩʴʢʽʡ 

ʦʙʣʘʩʪʷʭ. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʟʘʙʨʫʜʥʝʥʠʭ ʩʢʠʜʽʚ ʧʨʠʧʘʜʘʻ ʥʘ ʨʽʯʢʠ ɼʥʽʧʨʦ, 

ʂʘʣʴʤʽʫʩ, ʄʽʫʩ, ɼʥʽʩʪʝʨ, ʏʦʨʥʝ ʪʘ ɸʟʦʚʩʴʢʝ ʤʦʨʷ. 

ʅʝʛʘʪʠʚʥʝ ʩʧʨʠʷʥʥʷ ʚʦʜʠ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʯʝʨʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʞʠʣʠʭ ʤʝʪʦʜʽʚ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ, ʥʝʝʬʝʢʪʠʚʥʽ ʢʦʨʠʛʫʣʷʥʪʠ, 

ʥʝʧʝʨʝʜʙʘʯʝʥʦ ʟʙʽʣʴʰʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʦʜʦʡʤʠ. ɺʥʘʩʣʽʜʦʢ ʥʝʜʦʩʪʘʪʥʴʦʛʦ 

ʚʤʽʩʪʫ ʫ ʚʦʜʽ ʥʝʦʙʭʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʥʽʪʨʘʪʽʚ ʪʘ ʚʠʩʦʢʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ 

ʩʪʨʘʞʜʘʻ ʥʘʩʝʣʝʥʥʷ ʙʽʣʴʰʦʩʪʽ ʨʝʛʽʦʥʽʚ. [4]. 
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ʋ ɼʦʥʝʮʴʢʦʤʫ ʨʝʛʽʦʥʽ ʻ ʦʜʠʥ ʧʦʧʫʣʷʨʥʠʡ ʜʝʬʽʮʠʪʥʠʡ ʨʝʩʫʨʩ ï ʨʽʯʢʘ 

ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʟ ʷʢʦʾ ʝʢʩʧʦʨʪʫʶʪʴ ʚʦʜʫ. ʅʘ ʪʝʨʠʪʦʨʽʾ ɼʦʥʙʘʩʫ ʧʨʦʪʽʢʘʶʪʴ ʤʘʣʽ 

ʨʽʯʢʠ, ʘ ʜʝʷʢʽ ʙʝʨʫʪʴ ʩʚʽʡ ʧʦʯʘʪʦʢ. ɸʣʝ ʣʶʜʠ ʩʪʘʚʣʷʪʴʩʷ ʜʦ ʥʠʭ ʟʥʝʚʘʞʣʠʚʦ, ʽ 

ʟʥʠʱʫʶʪʴ ʜʦʨʦʛʦʮʽʥʥʫ ʚʦʜʫ. 

ɼʦʥʝʮʴʢʘ ʦʙʣʘʩʪʴ ʙʘʛʘʪʘ ʩʚʦʻʶ ʚʦʜʦʶ, ʘʣʝ ʣʶʜʠ ʥʝ ʚʤʽʶʪʴ ʽʾ ʨʘʮʽʦʥʘʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ. ɿʘ ʜʝʢʽʣʴʢʘ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʨʝʛʽʦʥ ʟʘʣʠʰʠʚʩʷ ʙʝʟ ʚʦʜʦʡʤ, ʚ ʷʢʠʭ 

ʤʦʞʥʘ ʙʫʣʦ ʢʫʧʘʪʠʩʷ. ʉʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʘ ʩʪʘʥʮʽʷ ʚʠʟʥʘʯʠʣʘ ʙʣʠʟʴʢʦ 40 

ʚʦʜʦʡʤ, ʯʝʨʝʟ ʨʽʢ ʧʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʘʢʠʭ ʟʘʣʠʰʠʣʦʩʴ 15, ʘ ʟʘʨʘʟ ʚʦʥʠ ʚʩʽ ʟʘʢʨʠʪʽ 

ʯʝʨʝʟ ʟʘʙʨʫʜʥʝʥʥʷ.  

ʆʜʥʠʤ ʟ ʚʠʟʥʘʯʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʯʠʩʪʦʪʫ ʚʦʜʠ ʫ ʧʦʚʝʨʭʥʝʚʠʭ 

ʚʦʜʦʡʤʘʭ ɼʦʥʝʯʯʠʥʠ. ɻʦʣʦʚʥʠʤʠ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ʚʦʜʠ, ʷʢ ʽ ʚ ʩʠʪʫʘʮʽʾ ʟ ʧʦʚʽʪʨʷʤ 

ɼʦʥʙʘʩʫ, ʻ ʾʾ ʥʘʡʙʽʣʴʰʽ ʩʧʦʞʠʚʘʯʽ - ʧʨʦʤʠʩʣʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʨʝʛʽʦʥʫ. 

ʑʦʨʦʢʫ ʰʘʭʪʠ ʩʢʠʜʘʶʪʴ ʙʣʠʟʴʢʦ 500 ʤʣʥ ʢʫʙʦʤʝʪʨʽʚ ʟʘʙʨʫʜʥʝʥʠʭ ʚʦʜ, ʟ 

ʷʢʠʤʠ ʫ ʤʘʣʽ ʨʽʯʢʠ ɼʦʥʙʘʩʫ ʥʘʜʭʦʜʠʪʴ 1,5 ʤʣʥ ʪʦʥ ʨʽʟʥʠʭ ʩʦʣʝʡ. ʊʘʢʦʞ ʚʦʜʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʘʣʫʨʛʽʯʥʽ, ʝʥʝʨʛʝʪʠʯʥʽ, ʢʦʤʫʥʘʣʴʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʚ 

ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ɺʦʜʘ ʧʦʚʝʨʪʘʻʪʴʩʷ ʤʘʶʯʠ ʫ ʩʦʙʽ ʥʘʬʪʦʧʨʦʜʫʢʪʠ, ʩʫʣʴʬʘʪʠ, 

ʘʟʦʪ ʪʘ ʙʘʛʘʪʦ ʽʥʰʦʛʦ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʮʠʭ ʩʧʦʣʫʢ ʫ ʩʪʽʯʥʠʭ ʚʦʜʘʭ ʚ ʩʦʪʥʽ ʨʘʟ ʨʘʟʽʚ 

ʧʝʨʝʚʠʱʫʻ ʜʦʧʫʩʪʠʤʽ ʧʦʢʘʟʥʠʢʠ.  

ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʻ ʛʦʣʦʚʥʦʶ ʨʽʯʢʦʶ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ: ʧʦ ʢʘʥʘʣʫ 

çʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ - ɼʦʥʙʘʩè ʧʠʪʥʘ ʚʦʜʘ ʥʘʜʭʦʜʠʪʴ ʜʦ ʙʽʣʴʰʦʩʪʽ ʞʠʪʝʣʽʚ ʨʝʛʽʦʥʫ. 

ʇʽʢʣʫʶʪʴʩʷ ʧʨʦ ʨʽʯʢʫ ʚʽʜʧʦʚʽʜʥʦ, ʪʦʤʫ ʱʦ ʮʷ ʞ ʨʽʯʢʘ ʟʘʙʝʟʧʝʯʫʻ ʚʦʜʦʶ ʢʦʤʫʥʘʣʴʥʽ 

ʪʘ ʧʨʦʤʠʩʣʦʚʽ ʦʙôʻʢʪʠ. ʐʪʘʙ-ʢʚʘʨʪʠʨʘ ʚ ʉʣʦʚôʷʥʩʴʢʫ ʧʦ ʤʽʨʠ ʩʠʣ ʢʦʥʪʨʦʣʶʻ ʩʪʘʥ 

ʚʦʜʠ ʫ ʪʨʴʦʭ ʦʙʣʘʩʪʷʭ, ʧʦʚôʷʟʘʥʠʭ ʟ ʨʽʯʢʦʶ: ʍʘʨʢʽʚʩʴʢʽʡ, ʃʫʛʘʥʩʴʢʽʡ ʪʘ ɼʦʥʝʮʴʢʽʡ.  

ɯʥʰʽ ʩʧʨʘʚʠ ʟ ʨʽʯʢʘʤʠ, ʷʢʽ ʥʝ ʚʭʦʜʷʪʴ ʜʦ ʙʘʩʝʡʥʫ ʉʽʚʝʨʩʴʢʦʛʦ ɼʽʥʮʷ. ɺʦʥʠ 

ʧʨʘʢʪʠʯʥʦ ʧʦʟʙʘʚʣʝʥʽ ʫʚʘʛʠ ʩʧʝʮʽʘʣʴʥʠʭ ʦʨʛʘʥʽʚ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʤʘʩʰʪʘʙʠ ʽ 

ʟʥʘʯʠʤʽʩʪʴ.  

ʂʘʣʴʤʽʫʩ ʚʽʜ ʚʠʪʦʢʫ ʜʦ ʛʠʨʣʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ, 

ʧʨʦʪʽʢʘʶʯʠ ʯʝʨʝʟ ʗʩʠʥʫʚʘʪʩʴʢʠʡ, ʉʪʘʨʦʙʝʰʽʚʩʴʢʠʡ, ʊʝʣʴʤʘʥʽʚʩʴʢʠʡ ʽ 

ʅʦʚʦʘʟʦʚʩʴʢʠʡ ʨʘʡʦʥʠ, ʧʽʩʣʷ ʯʦʛʦ ʚ ʄʘʨʽʫʧʦʣʽ ʚʧʘʜʘʻ ʚ ɸʟʦʚʩʴʢʝ ʤʦʨʝ. ɼʦʚʞʠʥʘ 

ʨʽʯʢʠ - 209 ʢʤ, ʘ ʧʣʦʱʘ ʚʦʜʥʦʛʦ ʙʘʩʝʡʥʫ 5070 ʢʚ. ʢʤ. ʅʘ ʩʴʦʛʦʜʥʽ ʨʽʯʢʫ ʞʠʚʣʷʪʴ 
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ʣʠʰʝ 2 ʩʝʨʡʦʟʥʠʭ çʨʫʢʘʚʠè. ʆʜʠʥ ʟ ʥʠʭ ʙʝʨʝ ʧʦʯʘʪʦʢ ʚʽʜ ʚʠʪʦʢʫ ʚ ʩ. ʄʽʥʝʨʘʣʴʥʝ 

ʗʩʠʥʫʚʘʪʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʘ ʜʨʫʛʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʊʝʣʴʤʘʥʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʦʙʣʘʩʪʽ. 

ɯʥʰʽ ʧʨʠʪʦʢʠ ʽʩʪʦʪʥʦ ʟʘʩʤʽʯʝʥʽ ʽ ʚʠʩʫʰʝʥʽ. 

ʇʦʜʽʙʥʘ ʩʠʪʫʘʮʽʷ ʩʢʣʘʣʘʩʷ ʽ ʟ ʜʞʝʨʝʣʘʤʠ, ʱʦ ʞʠʚʣʷʪʴ ʨʽʯʢʫ. ʈʘʥʽʰʝ ʚʽʜ 

ʚʝʨʭʽʚ'ʷ ʂʘʣʴʤʽʫʩʫ ʜʦ ɼʦʥʝʮʴʢʘ ʨʽʯʢʫ ʧʽʜʞʠʚʣʶʚʘʣʦ 49 ʜʞʝʨʝʣ, ʘ ʟʘʨʘʟ ʾʭ 

ʟʘʣʠʰʠʣʦʩʷ ʣʠʰʝ 3. ɺʩʽ ʽʥʰʽ ʧʝʨʝʛʦʨʦʜʞʝʥʽ, ʟʘʤʫʣʝʥʽ ʘʙʦ ʟʦʚʩʽʤ ʟʘʩʠʧʘʥʽ 

ʧʨʦʤʠʩʣʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ ʰʘʭʪʠ ʽʤ. ɿʘʩʷʜʴʢʘ, ʙʫʜʽʚʝʣʴʥʠʤ ʩʤʽʪʪʷʤ ʪʘ ʧʦʙʫʪʦʚʠʤʠ 

ʚʽʜʭʦʜʘʤʠ [5]. 

ʆʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʥʝ ʚʠʨʽʰʫʻ ʚʩʽʭ ʧʨʦʙʣʝʤ. ɹʘʛʘʪʦ ʧʽʜʧʨʠʻʤʩʪʚ 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʥʦʚʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ï ʟʘʤʢʥʫʪʠʤ ʮʠʢʣʦʤ, ʫ ʷʢʦʤʫ ʦʯʠʱʝʥʘ ʚʦʜʘ ʟʥʦʚʫ 

ʧʦʪʨʘʧʣʷʻ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ. ʊʘʢʽ ʧʨʦʮʝʩʠ ʩʢʦʨʦʯʫʶʪʴ ʚ ʜʝʩʷʪʢʠ ʨʘʟʽʚ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. [6] 

ɹʝʟʫʤʦʚʥʦ, ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ. ɺʽʜʦʤʦ, ʱʦ ʚʝʣʠʢʘ ʯʘʩʪʠʥʘ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘʜʭʦʜʠʪʴ ʫ ʚʦʜʦʡʤʠ ʨʘʟʦʤ ʟʽ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ ʚʝʣʠʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ. ɺʣʘʩʥʠʢʠ ʧʽʜʧʨʠʻʤʩʪʚ ʧʦʚʠʥʥʽ ʧʦʪʫʨʙʫʚʘʪʠʩʷ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʷʢʽʩʥʠʭ 

ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ. ʅʘʷʚʥʽʩʪʴ ʪʘʢʠʭ ʧʨʠʩʪʨʦʾʚ, ʟʚʠʯʘʡʥʦ, ʥʝ ʟʜʘʪʥʘ ʧʦʚʥʽʩʪʶ 

ʧʨʠʧʠʥʠʪʠ ʚʠʢʠʜ ʦʪʨʫʡʥʠʭ ʨʝʯʦʚʠʥ, ʘʣʝ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʶ ʮʽʣʢʦʤ ʾʤ 

ʧʽʜ ʩʠʣʫ.  

ɼʣʷ ʦʩʦʙʠʩʪʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʶʜʠʥʦʶ ʧʠʪʥʦʾ ʚʦʜʠ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʦʯʠʩʪʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʬʽʣʴʪʨʽʚ, ʱʦ ʫʩʪʘʥʦʚʣʝʥʽ ʫ ʢʚʘʨʪʠʨʘʭ, ʙʫʜʠʥʢʘʭ, 

ʧʽʜôʾʟʜʘʭ, ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʦʧʫʣʷʨʥʽʩʪʶ ʪʘ ʧʦʧʠʪʦʤ.  

ɼʙʘʪʠ ʧʨʦ ʯʠʩʪʦʪʫ ʧʨʽʩʥʦʾ ʚʦʜʠ ʧʦʚʠʥʥʘ ʽ ʩʘʤʘ ʣʶʜʠʥʘ. ɼʦʪʨʠʤʘʥʥʷ ʜʝʢʽʣʴʢʦʭ 

ʧʨʦʩʪʠʭ ʧʨʘʚʠʣ ʜʦʧʦʤʦʞʝ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ:  

­ ʅʝʦʙʭʽʜʥʦ ʝʢʦʥʦʤʽʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʦʜʦʧʨʦʚʽʜʥʫ ʚʦʜʫ. ʋʥʠʢʘʡʪʝ ʧʦʧʘʜʘʥʥʷ 

ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʚ ʢʘʥʘʣʽʟʘʮʽʡʥʫ ʩʠʩʪʝʤʫ.  

­ ʇʦ ʤʦʞʣʠʚʦʩʪʽ ʦʯʠʩʪʽʪʴ ʚʽʜ ʩʤʽʪʪʷ ʧʨʠʣʝʛʣʽ ʚʦʜʦʡʤʠ ʽ ʧʣʷʞʽ.  

­ ʅʝ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʩʠʥʪʝʪʠʯʥʽ ʜʦʙʨʠʚʘ. 

­ ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ ʜʦʙʨʠʚ ʦʨʛʘʥʽʯʥʽ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ, ʩʢʦʰʝʥʘ ʪʨʘʚʘ, 

ʦʧʘʣʝ ʣʠʩʪʷ ʘʙʦ ʢʦʤʧʦʩʪ.  

­ ɿʘʩʪʦʩʦʚʫʡʪʝ ʩʦʨʪʫʚʘʥʥʷ ʩʤʽʪʪʷ, ʱʦ ʚʠʢʠʜʘʻʪʴʩʷ.  
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ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ ʱʦ ʧʨʦʙʣʝʤʘ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʚ ʜʘʥʠʡ ʯʘʩ ʜʦʩʷʛʘʻ 

ʟʘʛʨʦʟʣʠʚʠʭ ʤʘʩʰʪʘʙʽʚ, ʚʠʨʽʰʠʪʠ ʾʾ ʮʽʣʢʦʤ ʤʦʞʣʠʚʦ. ɼʣʷ ʮʴʦʛʦ ʢʦʞʥʘ ʣʶʜʠʥʘ 

ʧʦʚʠʥʥʘ ʧʨʠʢʣʘʩʪʠ ʜʝʷʢʽ ʟʫʩʠʣʣʷ, ʜʙʘʡʣʠʚʽʰʝ ʩʪʘʚʠʪʠʩʷ ʜʦ ʧʨʠʨʦʜʠ. [7] 
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ʉʀʄʄɽʊʈʀʗ ɺ ʄɸʊɽʄɸʊʀʂɽ ʀ ɾʀɺʆʁ ʇʈʀʈʆɼɽ 

 

ʉʘʤʙʦʨʩʢʠʡ ɸʥʜʨʝʡ 

ʂʋ çʄʘʨʠʫʧʦʣʴʩʢʘʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ɯ-ɯɯɯʩʪʫʧʝʥʝʡ ˉ26 

ʄʘʨʠʫʧʦʣʴʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʩʦʚʝʪʘ ɼʦʥʝʮʢʦʡ ʦʙʣʘʩʪʠè 

 

ʗ ʣʶʙʣʶ ʤʘʪʝʤʘʪʠʢʫ, ʤʝʥʷ ʟʘʚʦʨʘʞʠʚʘʝʪ ʝʝ ʩʪʨʦʛʦʩʪʴ, ʣʦʛʠʢʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʟ 

ʯʘʩʪʥʳʭ ʧʨʠʤʝʨʦʚ ʚʳʚʦʜʠʪʴ ʦʙʱʠʝ ʧʨʘʚʠʣʘ ʠ ʟʘʢʦʥʳ. ʄʝʥʷ ʪʘʢʞʝ ʠʥʪʝʨʝʩʫʝʪ ʤʠʨ 

ʞʠʚʦʡ ʧʨʠʨʦʜʳ, ʤʥʝ ʥʨʘʚʠʪʩʷ ʥʘʙʣʶʜʘʪʴ ʟʘ ʧʪʠʮʘʤʠ, ʞʠʚʦʪʥʳʤʠ ʠ ʥʘʩʝʢʦʤʳʤʠ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʣʠʩʪʴʷ ʠ ʮʚʝʪʳ ʨʘʩʪʝʥʠʡ, ʠʭ ʬʦʨʤʫ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘ ʩʪʝʙʣʝ, 

ʫʜʠʚʣʷʶʩʴ ʢʨʘʩʦʪʝ, ʚʝʣʠʢʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫ, ʤʳʩʣʝʥʥʦ ʩʨʘʚʥʠʚʘʶ 

ʠʭ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʬʠʛʫʨʘʤʠ. ʇʦʵʪʦʤʫ ʷ ʨʝʰʠʣ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚ 

ʢʦʪʦʨʦʤ ʙʳ ʩʦʯʝʪʘʣʘʩʴ ʤʘʪʝʤʘʪʠʢʘ ʠ ʧʨʠʨʦʜʘ, ʚʳʷʚʠʪʴ, ʢʘʢʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦʤʦʛʘʶʪ ʧʦʥʷʪʴ ʛʘʨʤʦʥʠʶ ʠ ʢʨʘʩʦʪʫ ʚʩʝʛʦ ʞʠʚʦʛʦ. ʕʪʘ 
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ʪʝʤʘ ʘʢʪʫʘʣʴʥʘ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴ ʧʨʠʤʝʥʠʤʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʟʘʢʦʥʦʚ ʥʘ ʧʨʘʢʪʠʢʝ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʥʠʤʘʥʠʶ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʳ ʠ 

ʚʦʩʧʠʪʘʥʠʶ ʙʝʨʝʞʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʦʢʨʫʞʘʶʱʝʤʫ ʤʠʨʫ. ɸ ʪʘʢ ʢʘʢ ʚʩʝ ʟʘʢʦʥʳ 

ʧʨʠʨʦʜʳ ʧʦʜʯʠʥʷʶʪʩʷ ʧʨʠʥʮʠʧʘʤ ʩʠʤʤʝʪʨʠʠ, ʩʝʛʦʜʥʷ ʷ ʭʦʯʫ ʧʨʝʜʣʦʞʠʪʴ ɺʘʤ ʪʝʤʫ 

çʉʠʤʤʝʪʨʠʷ ʚ ʤʘʪʝʤʘʪʠʢʝ ʠ ʞʠʚʦʡ ʧʨʠʨʦʜʝè.  

ʎʝʣʠ ʤʦʝʡ ʨʘʙʦʪʳ: 

- ʨʘʩʩʤʦʪʨʝʪʴ ʚʠʜʳ ʠ ʪʠʧʳ ʩʠʤʤʝʪʨʠʠ; 

-ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ ʧʦ ʠʟʫʯʝʥʠʶ ʩʠʤʤʝʪʨʠʠ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ 

ʠ ʞʠʚʦʪʥʦʤ ʤʠʨʝ; 

- ʧʨʦʚʝʩʪʠ ʥʘʫʯʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʚʣʠʷʥʠʷ ʵʢʦʣʦʛʠʠ ʥʘ ʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ʠ ʠʩʪʦʨʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʉʫʱʝʩʪʚʫʝʪ ʧʨʠʪʯʘ ʦ ʙʫʨʠʜʘʥʦʚʦʤ ʦʩʣʝ. ʋ ʦʜʥʦʛʦ ʬʠʣʦʩʦʬʘ, ʧʦ ʠʤʝʥʠ 

ɹʫʨʠʜʘʥ, ʙʳʣ ʦʩʸʣ. ʆʜʥʘʞʜʳ, ʫʝʟʞʘʷ ʥʘʜʦʣʛʦ, ʬʠʣʦʩʦʬ ʧʦʣʦʞʠʣ ʩʣʝʚʘ, ʠ ʩʧʨʘʚʘ 

ʩʦʚʝʨʰʝʥʥʦ ʦʜʠʥʘʢʦʚʳʝ ʦʭʘʧʢʠ ʩʝʥʘ. ʆʩʸʣ ʥʝ ʩʤʦʛ ʨʝʰʠʪʴ, ʩ ʢʘʢʦʡ ʦʭʘʧʢʠ ʝʤʫ 

ʥʘʯʘʪʴ ʠ ʫʤʝʨ ʩ ʛʦʣʦʜʘ. 

ɺ ʢʘʞʜʦʡ ʰʫʪʢʝ ʝʩʪʴ ʜʦʣʷ ʠʩʪʠʥʳ: ʝʩʣʠ ʣʝʚʦʝ ʠ ʧʨʘʚʦʝ ʥʘʩʪʦʣʴʢʦ ʦʜʠʥʘʢʦʚʦ, 

ʯʪʦ ʥʝʣʴʟʷ ʦʪʜʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʥʠ ʪʦʤʫ, ʥʠ ʜʨʫʛʦʤʫ, ʪʦ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ 

ʩʠʤʤʝʪʨʠʝʡ. 

ʉʠʤʤʝʪʨʠʷ (ʦʪ ʛʨʝʯʝʩʢʦʛʦ -ůɡɛɛŮŰɟɑŬ- ʦʟʥʘʯʘʝʪ ʩʦʨʘʟʤʝʨʥʦʩʪʴ) -  ʵʪʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʠʣʠ ʛʘʨʤʦʥʠʷ ʚ ʨʘʩʧʦʣʦʞʝʥʠʠ ʦʜʠʥʘʢʦʚʳʭ ʧʨʝʜʤʝʪʦʚ ʢʘʢʦʡ-

ʣʠʙʦ ʛʨʫʧʧʳ ʠʣʠ ʯʘʩʪʝʡ ʚ ʦʜʥʦʤ ʧʨʝʜʤʝʪʝ, ʧʨʠʯʝʤ ʛʘʨʤʦʥʠʯʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʚʦʦʙʨʘʞʘʝʤʳʤʠ ʟʝʨʢʘʣʴʥʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ. 

ʆʪʜʝʣʴʥʳʝ ʧʨʝʜʤʝʪʳ ʠʣʠ ʯʘʩʪʠ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʧʨʝʜʤʝʪʘ ʷʚʣʷʶʪʩʷ ʢʘʢ ʙʳ 

ʦʪʨʘʞʝʥʠʷʤʠ ʠʣʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʜʨʫʛ ʜʨʫʛʘ ʚ ʵʪʠʭ ʟʝʨʢʘʣʴʥʳʭ ʧʣʦʩʢʦʩʪʷʭ, 

ʥʘʟʳʚʘʶʪʩʷ ʧʣʦʩʢʦʩʪʷʤʠ ʩʠʤʤʝʪʨʠʠ. ʇʨʦʩʪʝʡʰʠʤ ʩʣʫʯʘʝʤ ʩʠʤʤʝʪʨʠʠ ʷʚʣʷʝʪʩʷ 

ʪʘʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʯʘʩʪʝʡ ʮʝʣʦʛʦ, ʧʨʠ ʢʦʪʦʨʦʤ ʮʝʣʦʝ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ.  

ʀʩʪʦʨʠʷ ʥʘʫʢʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʯʝʥʠʝ ʦ ʩʠʤʤʝʪʨʠʠ ʨʘʟʚʠʚʘʣʦʩʴ ʢʨʘʡʥʝ 

ʤʝʜʣʝʥʥʦ ʠ ʪʨʫʜʥʦ. 
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ʇʦ ʧʨʝʜʘʥʠʶ ʪʝʨʤʠʥ çʩʠʤʤʝʪʨʠʷè ʧʨʠʜʫʤʘʣ ʩʢʫʣʴʧʪʦʨ ʇʠʬʘʛʦʨ ʈʝʛʠʡʩʢʠʡ, 

ʞʠʚʰʠʡ ʚ ʛʦʨʦʜʝ ʈʝʛʫʣ. ʆʪʢʣʦʥʝʥʠʝ ʦʪ ʩʠʤʤʝʪʨʠʠ ʦʥ ʦʧʨʝʜʝʣʠʣ ʪʝʨʤʠʥʦʤ 

çʘʩʠʤʤʝʪʨʠʷè. ʆ ʥʝʤ ʥʘʤ ʛʦʚʦʨʠʣʠ ʢʘʢ ʦ ʧʝʨʚʦʤ ʩʢʫʣʴʧʪʦʨʝ, ʚ ʪʚʦʨʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ 

ʙʳʣʘ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʩʦʙʣʶʩʪʠ ʨʠʪʤ ʠ ʩʦʨʘʟʤʝʨʥʦʩʪʴ.  

ɼʨʝʚʥʠʝ ʛʨʝʢʠ ʧʦʣʘʛʘʣʠ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʩʠʤʤʝʪʨʠʯʥʘ ʧʨʦʩʪʦ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʘ 

ʧʨʝʢʨʘʩʥʘ. ʉʯʠʪʘʷ ʩʬʝʨʫ ʥʘʠʙʦʣʝʝ ʩʠʤʤʝʪʨʠʯʥʦʡ ʠ ʩʦʚʝʨʰʝʥʥʦʡ ʬʦʨʤʦʡ, ʦʥʠ 

ʜʝʣʘʣʠ ʚʳʚʦʜ ʦ ʩʬʝʨʠʯʥʦʩʪʠ ɿʝʤʣʠ ʠ ʝʸ ʜʚʠʞʝʥʠʠ ʧʦ ʩʬʝʨʝ ʚʦʢʨʫʛ ʥʝʢʦʝʛʦ 

çʮʝʥʪʨʘʣʴʥʦʛʦ ʦʛʥʷè, ʛʜʝ ʜʚʠʛʘʣʠʩʴ ʪʘʢʞʝ 6 ʠʟʚʝʩʪʥʳʭ ʪʦʛʜʘ ʧʣʘʥʝʪ ʚʤʝʩʪʝ ʩ ʃʫʥʦʡ, 

ʉʦʣʥʮʝʤ, ʟʚʸʟʜʘʤʠ. ɼʨʝʚʥʝʛʨʝʯʝʩʢʠʡ ʬʠʣʦʩʦʬ ʠ ʤʘʪʝʤʘʪʠʢ ʇʠʬʘʛʦʨ ʉʘʤʦʩʩʢʠʡ 

(VIʚ. ʜʦ ʥ.ʵ.) ʠ ʧʠʬʘʛʦʨʝʡʮʳ ʧʨʝʜʧʦʯʠʪʘʣʠ ʚʤʝʩʪʦ ʩʣʦʚʘ çʩʠʤʤʝʪʨʠʷè ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʩʣʦʚʦʤ çʛʘʨʤʦʥʠʷè. ʇʦʩʣʝʜʦʚʘʪʝʣʠ ʇʠʬʘʛʦʨʘ ʉʘʤʦʩʩʢʦʛʦ ʧʳʪʘʣʠʩʴ ʩʚʷʟʘʪʴ 

ʩʠʤʤʝʪʨʠʶ ʩ ʯʠʩʣʦʤ. ʂʘʞʜʦʡ ʚʝʱʠ, ʫʯʠʣʠ ʧʠʬʘʛʦʨʝʡʮʳ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʦʧʨʝʜʝʣʸʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʯʠʩʝʣ, ʢʦʪʦʨʦʝ ʦʥʠ ʥʘʟʳʚʘʣʠ ʣʦʛʦʩʦʤ. ʇʦʵʪʦʤʫ ʧʦʟʥʘʥʠʝ 

ʚʝʱʝʡ ʟʘʢʣʶʯʘʣʦʩʴ ʜʣʷ ʥʠʭ ʧʦʟʥʘʥʠʝʤ ʣʦʛʦʩʘ. ɻʘʨʤʦʥʠʷ ʷʚʣʷʝʪʩʷ ʙʦʞʝʩʪʚʝʥʥʦʡ ʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʯʠʩʣʦʚʳʭ ʦʪʥʦʰʝʥʠʷʭ. 

ɺʟʛʣʷʜʳ ʇʠʬʘʛʦʨʘ ʧʦʣʫʯʠʣʠ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʚ ʧʣʘʪʦʥʦʚʩʢʦʤ ʫʯʝʥʠʠ ʦ 

ʧʦʟʥʘʥʠʠ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʟʛʣʷʜʳ ʇʣʘʪʦʥʘ ʥʘ ʩʪʨʦʝʥʠʝ ʤʠʨʘ, 

ʢʦʪʦʨʳʡ, ʧʦ ʝʛʦ ʫʪʚʝʨʞʜʝʥʠʶ, ʩʦʩʪʦʠʪ ʠʟ ʧʨʘʚʠʣʴʥʳʭ ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʚ, 

ʦʙʣʘʜʘʶʱʠʭ ʠʜʝʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʝʡ. ɼʣʷ ʇʣʘʪʦʥʘ ʭʘʨʘʢʪʝʨʥʦ ʩʦʝʜʠʥʝʥʠʝ ʫʯʝʥʠʷ ʦʙ 

ʠʜʝʷʭ ʩ ʧʠʬʘʛʦʨʝʡʩʢʠʤ ʫʯʝʥʠʝʤ ʦ ʯʠʩʣʝ. ʉʨʝʜʠ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʝʩʪʝʩʪʚʦʠʩʧʳʪʘʪʝʣʝʡ 

ʠ ʬʠʣʦʩʦʬʦʚ, ʟʘʥʠʤʘʚʰʠʭʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʢʘʪʝʛʦʨʠʠ ʩʠʤʤʝʪʨʠʠ, ʩʣʝʜʫʝʪ ʥʘʟʚʘʪʴ ʈ. 

ɼʝʢʘʨʪʘ ʠ ɻ.ʉʧʝʥʩʝʨʘ. ʊʘʢ, ʧʦ ɼʝʢʘʨʪʫ, ʙʦʛ, ʩʦʟʜʘʚ ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʪʝʣʘ, ʧʨʠʜʘʣ ʠʤ 

"ʝʩʪʝʩʪʚʝʥʥʦʝ" ʢʨʫʛʦʚʦʝ ʜʚʠʞʝʥʠʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʦʥʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠʩʴ ʚ 

ʪʝʣʘ ʩʠʤʤʝʪʨʠʯʥʳʝ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʫʯʝʥʠʷ ʦ ʩʠʤʤʝʪʨʠʠ ʧʦʣʫʯʠʣʦ ʚ ʪʨʫʜʘʭ ʠʟʚʝʩʪʥʦʛʦ 

ʥʝʤʝʮʢʦʛʦ ʤʘʪʝʤʘʪʠʢʘ ɻʝʨʤʘʥʘ ɺʝʡʣʷ. ɽʛʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʚʫʶ 

ʧʦʣʦʚʠʥʫ ʍʍ ʚʝʢʘ. ʀʤʝʥʥʦ ʦʥ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʤʤʝʪʨʠʠ, ʫʩʪʘʥʦʚʠʣ 

ʧʦ ʢʘʢʠʤ ʧʨʠʟʥʘʢʘʤ ʫʩʤʦʪʨʝʪʴ ʥʘʣʠʯʠʝ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʦʪʩʫʪʩʪʚʠʝ ʩʠʤʤʝʪʨʠʠ ʚ ʪʦʤ 

ʠʣʠ ʠʥʦʤ ʩʣʫʯʘʝ.  ɻʝʨʤʘʥ ɺʝʡʣʴ ʩʢʘʟʘʣ: ñʉʠʤʤʝʪʨʠʷ ʷʚʣʷʝʪʩʷ ʪʦʡ ʠʜʝʝʡ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʡ ʯʝʣʦʚʝʢ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʢʦʚ ʧʳʪʘʣʩʷ ʧʦʩʪʠʯʴ ʠ ʩʦʟʜʘʪʴ 
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ʧʦʨʷʜʦʢ, ʢʨʘʩʦʪʫ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦñ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʩʪʨʦʛʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʠʤʤʝʪʨʠʠ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ï ʚ ʥʘʯʘʣʝ ʍʍ 

ʚʝʢʘ.  

ʊʠʧʳ ʠ ʚʠʜʳ ʩʠʤʤʝʪʨʠʠ 

ʉʠʤʤʝʪʨʠʷ ʙʳʚʘʝʪ ʜʚʫʭ ʪʠʧʦʚ:  

1. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʠʤʤʝʪʨʠʷ - ʤʦʞʝʪ ʚʩʪʨʝʯʘʪʴʩʷ ʚʦ ʚʩʸʤ, ʯʪʦ ʤʦʞʥʦ ʥʘʟʚʘʪʴ 

ʦʙʲʝʢʪʦʤ. ʕʪʦ ʩʠʤʤʝʪʨʠʷ ʧʦʣʦʞʝʥʠʡ, ʬʦʨʤ, ʩʪʨʫʢʪʫʨ. ʕʪʦ ʪʘ ʩʠʤʤʝʪʨʠʷ, ʢʦʪʦʨʫʶ 

ʤʦʞʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʠʜʝʪʴ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʠʤʤʝʪʨʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʚʦ ʤʥʦʛʠʭ 

ʥʘʫʢʘʭ. ʀ ʯʘʩʪʦ ʚ ʨʘʟʥʳʭ ʥʘʫʢʘʭ ʠʜʝʥʪʠʯʥʳʝ ʜʨʫʛ ʜʨʫʛʫ ʩʠʤʤʝʪʨʠʠ ʥʘʟʳʚʘʶʪʩʷ ʧʦ-

ʨʘʟʥʦʤʫ. 

2. ʌʠʟʠʯʝʩʢʘʷ ʩʠʤʤʝʪʨʠʷ - ʤʦʞʝʪ ʚʩʪʨʝʯʘʪʴʩʷ ʚʦ ʚʩʸʤ ʪʦʤ, ʯʪʦ ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ 

ʦʙʲʝʢʪʦʤ. ʕʪʦ ʩʠʤʤʝʪʨʠʶ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʠ ʟʘʢʦʥʦʚ ʧʨʠʨʦʜʳ.  ʇʨʦʩʪʝʡʰʠʡ 

ʧʨʠʤʝʨ ʧʨʦʷʚʣʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ ï ʜʝʡʩʪʚʠʝ ʨʘʚʥʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ. 

ʆʜʥʘʢʦ ʵʪʦ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʚʝʩʴʤʘ ʫʩʣʦʚʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʩʪʦʠʪ ʣʠʰʴ ʬʠʟʠʯʝʩʢʦʝ 

ʷʚʣʝʥʠʝ, ʦʙʣʘʜʘʶʱʝʝ ʬʠʟʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʝʡ, ʦʧʠʩʘʪʴ ʧʨʠ ʧʦʤʦʱʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʬʦʨʤʫʣ ʠʣʠ ʛʨʘʬʠʢʘ, ʢʘʢ ʬʠʟʠʯʝʩʢʘʷ ʩʠʤʤʝʪʨʠʷ ʩʪʘʥʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ. 

ɺʩʝʛʦ ʩʫʱʝʩʪʚʫʝʪ 32 ʚʠʜʘ ʩʠʤʤʝʪʨʠʠ. 

ʀʟ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʚʠʜʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʤʤʝʪʨʠʡ ʷ ʙʳ ʭʦʪʝʣ ʚʳʜʝʣʠʪʴ 

ʪʨʠ ʦʩʥʦʚʥʳʭ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 

ʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʠʣʠ ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʤʠʨʘ, ʪʦ ʝʩʪʴ ʣʶʙʦʝ ʷʚʣʝʥʠʝ ʠʣʠ ʦʙʲʝʢʪ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥʦ ʢ ʦʜʥʦʤʫ ʠʟ 

ʵʪʠʭ ʚʠʜʦʚ, ʠʣʠ ʷʚʣʷʪʴ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʪʠʭ ʚʠʜʦʚ. ʕʪʦ ï ʮʝʥʪʨʘʣʴʥʘʷ 

ʩʠʤʤʝʪʨʠʷ, ʦʩʝʚʘʷ ʩʠʤʤʝʪʨʠʷ ʠ ʟʝʨʢʘʣʴʥʘʷ ʩʠʤʤʝʪʨʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ 

ʢʘʞʜʳʡ ʠʟ ʵʪʠʭ ʚʠʜʦʚ. 

ʆʩʥʦʚʥʳʝ (ʙʘʟʦʚʳʝ) ʚʠʜʳ ʩʠʤʤʝʪʨʠʠ: 

ʎʝʥʪʨʘʣʴʥʘʷ ʩʠʤʤʝʪʨʠʷ ï ʵʪʦ ʩʠʤʤʝʪʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ. ɼʚʝ ʪʦʯʢʠ ɸ ʠ 

ɸ1 ʥʘʟʳʚʘʶʪʩʷ ʩʠʤʤʝʪʨʠʯʥʳʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ ʆ, ʝʩʣʠ ʦʥʠ ʣʝʞʘʪ ʥʘ ʧʨʷʤʦʡ, 

ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ ʆ ʠ ʥʘʭʦʜʷʪʩʷ ʧʦ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʦʪ ʥʝʸ ʥʘ ʦʜʠʥʘʢʦʚʦʤ 

ʨʘʩʩʪʦʷʥʠʠ.  
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ʊʦʯʢʘ ʆ ʥʘʟʳʚʘʝʪʩʷ ʮʝʥʪʨʦʤ ʩʠʤʤʝʪʨʠʠ. 

ʌʠʛʫʨʘ ʥʘʟʳʚʘʝʪʩʷ ʩʠʤʤʝʪʨʠʯʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ ʆ , ʝʩʣʠ ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ 

ʬʠʛʫʨʳ ʩʠʤʤʝʪʨʠʯʥʘʷ ʝʡ ʪʦʯʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ ʆ ʪʘʢʞʝ ʧʨʠʥʘʜʣʝʞʠʪ ʵʪʦʡ 

ʬʠʛʫʨʝ. ʊʦʯʢʘ ʆ ʥʘʟʳʚʘʝʪʩʷ ʮʝʥʪʨʦʤ ʩʠʤʤʝʪʨʠʠ ʬʠʛʫʨʳ, ʛʦʚʦʨʷʪ, ʯʪʦ ʬʠʛʫʨʘ 

ʦʙʣʘʜʘʝʪ ʮʝʥʪʨʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʝʡ. 

 

ʇʨʠʤʝʨʘʤʠ ʬʠʛʫʨ, ʦʙʣʘʜʘʶʱʠʤʠ ʮʝʥʪʨʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʝʡ ʷʚʣʷʝʪʩʷ 

ʦʢʨʫʞʥʦʩʪʴ ʠ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ. 

ʎʝʥʪʨʘʣʴʥʘʷ ʩʠʤʤʝʪʨʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ, ʥʘʧʨʠʤʝʨ, ʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʘʚʪʦʤʦʙʠʣʷ, ʘʨʭʠʪʝʢʪʫʨʝ, ʠʥʩʪʨʫʤʝʥʪʘʭ (ʩʚʝʨʣʦ), 

ʩʪʨʦʡʤʘʪʝʨʠʘʣʘʭ (ʧʨʫʞʠʥʘ) ʠ ʪ.ʜ. 

ʆʩʝʚʘʷ ʩʠʤʤʝʪʨʠʷ -- ʵʪʦ ʩʠʤʤʝʪʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʷʤʦʡ.  

ɼʚʝ ʪʦʯʢʠ ɸ ʠ ɸ1  ʥʘʟʳʚʘʶʪʩʷ ʩʠʤʤʝʪʨʠʯʥʳʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʷʤʦʡ g, ʝʩʣʠ ʵʪʘ 

ʧʨʷʤʘʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʩʝʨʝʜʠʥʫ ʦʪʨʝʟʢʘ ɸɸ1 ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʥʝʤʫ. 

 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʘʞʜʘʷ ʪʦʯʢʘ ʧʨʷʤʦʡ g ʩʯʠʪʘʝʪʩʷ ʩʠʤʤʝʪʨʠʯʥʦʡ ʩʘʤʘ 

ʩʝʙʝ. 

ʌʠʛʫʨʘ ʥʘʟʳʚʘʝʪʩʷ ʩʠʤʤʝʪʨʠʯʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʷʤʦʡ g , ʝʩʣʠ ʜʣʷ ʢʘʞʜʦʡ 

ʪʦʯʢʠ ʬʠʛʫʨʳ ʩʠʤʤʝʪʨʠʯʥʘʷ ʝʡ ʪʦʯʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʷʤʦʡ g  ʪʘʢʞʝ ʧʨʠʥʘʜʣʝʞʠʪ 

ʵʪʦʡ ʬʠʛʫʨʝ. 
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ʇʨʷʤʘʷ g  ʥʘʟʳʚʘʝʪʩʷ ʦʩʴʶ ʩʠʤʤʝʪʨʠʠ ʬʠʛʫʨʳ, ʛʦʚʦʨʷʪ, ʯʪʦ ʬʠʛʫʨʘ ʦʙʣʘʜʘʝʪ 

ʦʩʝʚʦʡ ʩʠʤʤʝʪʨʠʝʡ. 

ʊʨʝʫʛʦʣʴʥʠʢʠ ABC ʠ A1B1C1 ʩʠʤʤʝʪʨʠʯʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʷʤʦʡ g 

 ʆʩʝʚʦʡ ʩʠʤʤʝʪʨʠʝʡ ʦʙʣʘʜʘʶʪ ʥʝʨʘʟʚʸʨʥʫʪʳʡ ʫʛʦʣ, ʨʘʚʥʦʙʝʜʨʝʥʥʳʡ ʠ 

ʨʘʚʥʦʩʪʦʨʦʥʥʠʡ ʪʨʝʫʛʦʣʴʥʠʢʠ, ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʠ ʨʦʤʙ. 

. ʇʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʥʘ ʧʣʦʩʢʦʩʪʠ ʤʳ ʛʦʚʦʨʠʣʠ ʦʙ ʦʩʝʚʦʡ ʩʠʤʤʝʪʨʠʠ - 

ʩʠʤʤʝʪʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʷʤʦʡ, ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʛʦʚʦʨʷʪ ʦ ʟʝʨʢʘʣʴʥʦʡ 

ʩʠʤʤʝʪʨʠʠ- ʩʠʤʤʝʪʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ. ʉ ʵʪʦʡ ʩʠʤʤʝʪʨʠʝʡ ʤʳ 

ʚʩʪʨʝʯʘʝʤʩʷ, ʛʣʷʜʷ ʥʘ ʩʝʙʷ ʚ ʟʝʨʢʘʣʦ. 

ʅʘ ʧʣʦʩʢʦʩʪʠ ʩ ʙʝʩʢʦʥʝʯʥʳʤ ʯʠʩʣʦʤ ʦʩʝʡ ʩʠʤʤʝʪʨʠʠ ʙʳʣ ʢʨʫʛ. ɺ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʭʦʜʥʳʤ ʩʚʦʡʩʪʚʦʤ ʦʙʣʘʜʘʝʪ ʰʘʨ. ʆʥ ʩʠʤʤʝʪʨʠʯʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʣʶʙʦʡ ʧʣʦʩʢʦʩʪʠ, ʨʘʩʩʝʢʘʶʱʝʡ ʝʛʦ ʧʦ ʙʦʣʴʰʦʡ ʦʢʨʫʞʥʦʩʪʠ. 

ʅʦ ʝʩʣʠ ʥʘ ʧʣʦʩʢʦʩʪʠ ʪʦʣʴʢʦ ʢʨʫʛ ʦʙʣʘʜʘʣ ʪʘʢʠʤ ʠʥʪʝʨʝʩʥʳʤ ʩʚʦʡʩʪʚʦʤ, ʪʦ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʝʩʪʴ ʠ ʜʨʫʛʠʝ ʪʝʣʘ, ʠʤʝʶʱʠʝ ʙʝʩʢʦʥʝʯʥʦ ʤʥʦʛʦ ʧʣʦʩʢʦʩʪʝʡ 

ʩʠʤʤʝʪʨʠʠ. ʕʪʦ ʮʠʣʠʥʜʨ ʠ ʢʦʥʫʩ. 

ɿʝʨʢʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʝʡ (ʩʠʤʤʝʪʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ Ŭ) ʥʘʟʚrʘʝʪʩʷ 

ʪʘʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʩʝʙʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʣʶʙʘʷ ʪʦʯʢʘ B ʧʝʨʝʭʦʜʠʪ ʚ 

ʩʠʤʤʝʪʨʠʯʥʫʶ ʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ Ŭ ʪʦʯʢʫ B1. 

 

ʉʠʤʤʝʪʨʠʯʥʦ ʟʝʨʢʘʣʴʥʳʝ ʬʠʛʫʨʳ ʧʨʠ ʚʩʸʤ ʩʚʦʸʤ ʩʭʦʜʩʪʚʝ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɼʚʝ ʟʝʨʢʘʣʴʥʦ ʩʠʤʤʝʪʨʠʯʥʳʝ ʧʣʦʩʢʠʝ ʬʠʛʫʨʳ ʚʩʝʛʜʘ 
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ʤʦʞʥʦ ʥʘʣʦʞʠʪʴ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ʆʜʥʘʢʦ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʦʜʥʫ ʠʟ ʥʠʭ 

(ʠʣʠ ʦʙʝ) ʠʟ ʠʭ ʦʙʱʝʡ ʧʣʦʩʢʦʩʪʠ. 

ʆʪʨʳʚʘʷʩʴ ʦʪ ʧʨʠʚʳʯʥʦʛʦ ʧʝʨʝʥʦʩʘ ʧʦ ʧʣʦʩʢʦʩʪʠ ʠ ʧʨʝʜʩʪʘʚʠʚ ʩʝʙʝ ʧʝʨʝʥʦʩ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʨʠʯʸʤ ʥʝ ʧʨʦʩʪʦʡ ʧʝʨʝʥʦʩ, ʘ ʩ ʧʦʚʦʨʦʪʦʤ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʯʫʜʝʩʥʫʶ 

ʢʘʨʪʠʥʫ ʚʠʥʪʦʚʦʡ ʩʠʤʤʝʪʨʠʠ.    ɺʠʥʪʦʚʘʷ ʠʣʠ ʩʧʠʨʘʣʴʥʘʷ ʩʠʤʤʝʪʨʠʷ ï ʵʪʦ 

ʧʦʚʦʨʦʪ ʠ ʧʝʨʝʥʦʩ ʦʜʥʦʚʨʝʤʝʥʥʦ.  ɻʣʘʚʥʦʝ ʞʝ ʚ ʧʝʨʝʥʦʩʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʜʥʘ ʠʟ 

ʥʘʯʘʣʴʥʳʭ ʪʦʯʝʢ (ʧʫʩʪʴ ʵʪʦ ʙʫʜʝʪ ʪʦʯʢʘ ʆ) ʥʝ ʤʝʥʷʝʪ ʩʚʦʝʛʦ ʧʦʣʦʞʝʥʠʷ, ʧʦʣʫʯʘʝʪʩʷ, 

ʯʪʦ ʚʠʥʪʦʚʘʷ ʩʠʤʤʝʪʨʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʨʘʱʝʥʠʝ ʠ ʨʘʩʪʷʞʝʥʠʠ ʦʧʨʝʜʝʣʸʥʥʦʡ 

ʯʘʩʪʠ ʦʙʲʝʢʪʘ ʚʦʢʨʫʛ ʦʧʨʝʜʝʣʸʥʥʦʡ ʟʘʜʘʥʥʦʡ ʪʦʯʢʠ ï ʮʝʥʪʨʘ. 

 

ɺʩʪʨʝʯʘʶʪʩʷ ʣʝʚʳʝ ʠ ʧʨʘʚʳʝ ʚʠʥʪʳ. 

ʇʝʨʝʥʦʩʥʘʷ (ʪʨʘʥʩʣʷʮʠʦʥʥʘʷ) ʩʠʤʤʝʪʨʠʷ ï ʵʪʦ ʩʠʤʤʝʪʨʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʠ 

ʧʝʨʝʥʦʩʝ (ʪʨʘʥʩʣʷʮʠʠ) ʚʜʦʣʴ ʧʨʷʤʦʡ ɸɺ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʘ (ʠʣʠ ʢʨʘʪʥʦʝ ʵʪʦʡ 

ʚʝʣʠʯʠʥʝ) ʬʠʛʫʨʘ ʩʦʚʤʝʱʘʝʪʩʷ ʩʘʤʘ ʩ ʩʦʙʦʡ. ʇʨʷʤʘʷ ɸɺ ʥʘʟʳʚʘʝʪʩʷ ʦʩʴʶ ʧʝʨʝʥʦʩʘ, 

ʘ ʨʘʩʩʪʦʷʥʠʝ ʘ ï ʵʣʝʤʝʥʪʘʨʥʳʤ ʧʝʨʝʥʦʩʦʤ ʠʣʠ ʧʝʨʠʦʜʦʤ. ʉʪʨʦʛʦ ʛʦʚʦʨʷ, 

ʩʠʤʤʝʪʨʠʯʥʘʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʝʨʝʥʦʩʘʤ ʬʠʛʫʨʘ ʜʦʣʞʥʘ ʙʳʪʴ ʙʝʩʢʦʥʝʯʥʦ 

ʜʣʠʥʥʦʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ ʧʝʨʝʥʦʩʘ. ʆʜʥʘʢʦ ʧʦʥʷʪʠʝ ʧʝʨʝʥʦʩʥʦʡ ʩʠʤʤʝʪʨʠʠ 

ʧʨʠʤʝʥʷʶʪ ʠ ʚ ʩʣʫʯʘʝ ʬʠʛʫʨ ʢʦʥʝʯʥʳʭ ʨʘʟʤʝʨʦʚ, ʠʤʝʷ ʚ ʚʠʜʫ ʥʘʙʣʶʜʘʝʤʦʝ ʧʨʠ 

ʧʝʨʝʥʦʩʝ ʯʘʩʪʠʯʥʦʝ ʩʦʚʤʝʱʝʥʠʝ ʬʠʛʫʨʳ. 
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ɸ ɺ 

ʇʦʚʦʨʦʪʥʘʷ ʩʠʤʤʝʪʨʠʷ ʠʣʠ ʩʠʤʤʝʪʨʠʷ ʚʨʘʱʝʥʠʷ ï ʵʪʦ ʪʘʢʘʷ ʩʠʤʤʝʪʨʠʷ, 

ʧʨʠ ʢʦʪʦʨʦʡ ʦʙʲʝʢʪ ʩʦʚʤʝʱʘʝʪʩʷ ʩʘʤ ʩ ʩʦʙʦʡ ʧʨʠ ʧʦʚʦʨʦʪʝ ʚʦʢʨʫʛ ʥʝʢʦʪʦʨʦʡ ʦʩʠ ʥʘ 

ʫʛʦʣ ʨʘʚʥʳʡ 360Ü/n, ʛʜʝ n=1,2,3,4é..ɽʩʣʠ ʯʠʩʣʦ n ʨʘʚʥʦ 2, 3, 1,2,3 4 ʠ ʪ.ʜ., ʪʦ ʦʩʴ 

ʩʠʤʤʝʪʨʠʠ ʥʘʟʳʚʘʝʪʩʷ ʦʩʴʶ ʚʪʦʨʦʛʦ, ʪʨʝʪʴʝʛʦ ʠ ʪ.ʜ. ʧʦʨʷʜʢʘ.  

 

ʉʠʤʤʝʪʨʠʷ ʧʦʜʦʙʠʷ ð ʟʘʢʦʥʦʤʝʨʥʘʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʧʦʜʦʙʥʳʭ (ʥʦ ʥʝ ʨʘʚʥʳʭ) 

ʯʘʩʪʝʡ, ʩʣʘʛʘʶʱʠʭ ʬʠʛʫʨʫ. ʉʣʫʯʘʠ ʩʠʤʤʝʪʨʠʠ ʧʦʜʦʙʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʩʚʦʝʦʙʨʘʟʥʳʝ ʘʥʘʣʦʛʠʠ ʪʨʘʥʩʣʷʮʠʡ, ʧʦʚʦʨʦʪʦʚ ʚʦʢʨʫʛ ʦʩʝʡ (ʧʨʦʩʪʳʭ ʠ ʚʠʥʪʦʚʳʭ) ʠ 

ʦʪʨʘʞʝʥʠʡ ʚ ʧʣʦʩʢʦʩʪʠ, ʥʦ ʩʚʷʟʘʥʳ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʠʣʠ 

ʫʤʝʥʴʰʝʥʠʝʤ ʤʘʩʰʪʘʙʘ ʧʦʜʦʙʥʳʭ ʯʘʩʪʝʡ ʬʠʛʫʨʳ ʠ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʥʠʤʠ.  

ʇʨʦʩʪʝʡʰʠʤ ʧʨʠʤʝʨʦʤ ʪʘʢʦʡ ʩʠʤʤʝʪʨʠʠ ʷʚʣʷʶʪʩʷ ʤʘʪʨʝʰʢʠ. ʇʦʜʦʙʥʦ 

ʨʘʚʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʚʩʝ ʬʠʛʫʨʳ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʬʦʨʤʳ. 
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ɽʱʝ ʦʜʠʥ ʠʥʪʝʨʝʩʥʳʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʡ ʚʠʜ ʩʠʤʤʝʪʨʠʠ ï ʵʪʦ 

ʬʨʘʢʪʘʣʴʥʘʷ ʩʠʤʤʝʪʨʠʷ. ʇʦʥʷʪʠʝ çʬʨʘʢʪʘʣè ʧʨʠʜʫʤʘʣ ʬʨʘʥʮʫʟʩʢʠʡ ʠ 

ʘʤʝʨʠʢʘʥʩʢʠʡ ʤʘʪʝʤʘʪʠʢ ɹʝʥʫʘ ʄʘʥʜʝʣʴʙʨʦʪ ʚ ʩʝʨʝʜʠʥʝ ʍʍ ʚʝʢʘ. ɺ ʛʝʦʤʝʪʨʠʠ 

ʬʨʘʢʪʘʣ ð ʵʪʦ ʩʣʦʞʥʳʡ ʫʟʦʨ, ʢʘʞʜʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ ʦʙʣʘʜʘʝʪ ʪʝʤ ʞʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʨʠʩʫʥʢʦʤ, ʯʪʦ ʠ ʚʝʩʴ ʫʟʦʨ ʚ ʮʝʣʦʤ. ɹʝʩʢʦʥʝʯʥʦ ʩʘʤʦʧʦʜʦʙʥʳʝ 

ʬʠʛʫʨʳ, ʢʘʞʜʳʡ ʬʨʘʛʤʝʥʪ ʢʦʪʦʨʳʭ ʧʦʚʪʦʨʷʝʪʩʷ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʤʘʩʰʪʘʙʘ, 

ʥʘʟʳʚʘʶʪʩʷ ʬʨʘʢʪʘʣʘʤʠ. ɺ ʦʙʳʯʥʦʡ ʛʝʦʤʝʪʨʠʠ ʣʠʥʠʷ ʠʤʝʝʪ ʦʜʥʦ ʠʟʤʝʨʝʥʠʝ, 

ʧʦʚʝʨʭʥʦʩʪʴ ð ʜʚʘ ʠʟʤʝʨʝʥʠʷ, ʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʬʠʛʫʨʘ ʪʨʝʭʤʝʨʥʘ. ʌʨʘʢʪʘʣʳ ʞʝ 

ð ʵʪʦ ʥʝ ʣʠʥʠʠ ʠ ʥʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ, ʝʩʣʠ ʤʦʞʥʦ ʵʪʦ ʩʝʙʝ ʧʨʝʜʩʪʘʚʠʪʴ, ʥʝʯʪʦ 

ʩʨʝʜʥʝʝ. ʉ ʨʦʩʪʦʤ ʨʘʟʤʝʨʦʚ ʚʦʟʨʘʩʪʘʝʪ ʠ ʦʙʲʝʤ ʬʨʘʢʪʘʣʘ, ʥʦ ʝʛʦ ʨʘʟʤʝʨʥʦʩʪʴ 

(ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ) ð ʚʝʣʠʯʠʥʘ ʥʝ ʮʝʣʘʷ, ʘ ʜʨʦʙʥʘʷ, ʘ ʧʦʪʦʤʫ ʛʨʘʥʠʮʘ 

ʬʨʘʢʪʘʣʴʥʦʡ ʬʠʛʫʨʳ ʥʝ ʣʠʥʠʷ: ʧʨʠ ʙʦʣʴʰʦʤ ʫʚʝʣʠʯʝʥʠʠ ʩʪʘʥʦʚʠʪʩʷ ʚʠʜʥʦ, ʯʪʦ ʦʥʘ 

ʨʘʟʤʳʪʘ ʠ ʩʦʩʪʦʠʪ ʠʟ ʩʧʠʨʘʣʝʡ ʠ ʟʘʚʠʪʢʦʚ, ʧʦʚʪʦʨʷʶʱʠʭ ʚ ʤʘʣʦʤ ʤʘʩʰʪʘʙʝ ʩʘʤʫ 

ʬʠʛʫʨʫ. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʨʘʢʪʘʣʳ ʧʦʣʫʯʘʶʪʩʷ ʧʫʪʝʤ ʧʨʦʩʪʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʦʩʪʨʦʝʥʠʡ: ʙʝʨʝʪʩʷ ʥʘʙʦʨ ʦʪʨʝʟʢʦʚ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʩʪʨʦʠʪʴʩʷ 

ʬʨʘʢʪʘʣ, ʟʘʪʝʤ ʢ ʵʪʦʤʫ ʥʘʙʦʨʫ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘʙʦʨ ʧʨʘʚʠʣ, ʢʦʪʦʨʳʡ ʧʨʝʦʙʨʘʟʫʝʪ ʝʛʦ 

ʚ ʢʘʢʫʶ-ʥʠʙʫʜʴ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʬʠʛʫʨʫ. ɼʘʣʝʝ ʢ ʢʘʞʜʦʡ ʯʘʩʪʠ ʵʪʦʡ ʬʠʛʫʨʳ 

ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʪ ʞʝ ʥʘʙʦʨ ʧʨʘʚʠʣ, ʠ, ʧʨʦʠʟʚʝʜʷ ʙʝʩʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʪʘʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʤʳʩʣʝʥʥʦ), ʧʦʣʫʯʠʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʬʨʘʢʪʘʣ. 

ʇʨʠʤʝʨʦʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʬʨʘʢʪʘʣʘ ʷʚʣʷʝʪʩʷ ʩʥʝʞʠʥʢʘ ʂʦʭʘ. 

 

 

ʉʠʤʤʝʪʨʠʷ ʚ ʞʠʚʦʪʥʦʤ ʤʠʨʝ 

ʀʟʫʯʠʚ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʩʠʤʤʝʪʨʠʠ ʚ ʤʘʪʝʤʘʪʠʢʝ, ʷ ʨʝʰʠʣ ʧʦʠʩʢʘʪʴ ʠʭ ʚʦʢʨʫʛ 

ʩʝʙʷ, ʚ ʞʠʚʦʡ ʧʨʠʨʦʜʝ. ʀ ʪʫʪ ʷ ʚʳʷʩʥʠʣ ʜʣʷ ʩʝʙʷ ʦʯʝʥʴ ʤʥʦʛʦ ʠʥʪʝʨʝʩʥʦʛʦ.  
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ʆʢʘʟʳʚʘʝʪʩʷ ʩʠʤʤʝʪʨʠʷ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʧʦʥʷʪʠʝ. ʇʦʯʪʠ ʚʩʝ 

ʞʠʚʳʝ ʩʫʱʝʩʪʚʘ ʧʦʩʪʨʦʝʥʳ ʧʦ ʟʘʢʦʥʘʤ ʩʠʤʤʝʪʨʠʡ. 

ʉʠʤʤʝʪʨʠʷ ʚ ʞʠʚʦʪʥʦʤ ʤʠʨʝ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʘ. ʉʠʤʤʝʪʨʠʯʥʦʩʪʴ ʬʦʨʤʳ 

ʥʝʦʙʭʦʜʠʤʘ ʨʳʙʝ, ʯʪʦʙʳ ʧʣʳʪʴ, ʧʪʠʮʝ, ʯʪʦʙʳ ʣʝʪʘʪʴ, ʞʠʚʦʪʥʦʤʫ, ʯʪʦʙʳ ʙʝʞʘʪʴ. 

ɹʳʪʴ ʩʠʤʤʝʪʨʠʯʥʳʤ ʦʯʝʥʴ ʫʜʦʙʥʦ. ʇʦʜʫʤʘʡʪʝ ʩʘʤʠ: ʝʩʣʠ ʫ ʚʘʩ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʝʩʪʴ 

ʛʣʘʟʘ, ʫʰʠ, ʥʦʩʳ, ʨʪʳ ʠ ʢʦʥʝʯʥʦʩʪʠ, ʪʦ ʚʳ ʫʩʧʝʝʪʝ ʚʦʚʨʝʤʷ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʯʪʦ-ʪʦ 

ʧʦʜʦʟʨʠʪʝʣʴʥʦʝ, ʩ ʢʘʢʦʡ ʙʳ ʩʪʦʨʦʥʳ ʦʥʦ ʥʠ ʧʦʜʢʨʘʜʳʚʘʣʦʩʴ, ʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʦʛʦ, ʢʘʢʦʝ ʦʥʦ, ʵʪʦ ʧʦʜʦʟʨʠʪʝʣʴʥʦʝ, ð ʩʲʝʩʪʴ ʝʛʦ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʦʪ ʥʝʛʦ ʫʜʨʘʪʴ.  

ʉʠʤʤʝʪʨʠʷ ʚ ʞʠʚʦʪʥʦʤ ʤʠʨʝ ʜʠʢʪʫʝʪʩʷ ʫʩʣʦʚʠʷʤʠ ʞʠʟʥʠ. ʉʠʤʤʝʪʨʠʶ ʞʠʚʦʛʦ 

ʩʫʱʝʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʝʛʦ ʜʚʠʞʝʥʠʷ. ɼʣʷ ʞʠʚʳʭ ʩʫʱʝʩʪʚ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʚʝʜʫʱʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ñʚʧʝʨʝʜò, ʥʘʠʙʦʣʝʝ 

ʭʘʨʘʢʪʝʨʥʘ ʦʩʝʚʘʷ ʩʠʤʤʝʪʨʠʷ. ʊʘʢ ʢʘʢ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʞʠʚʦʪʥʳʝ ʫʩʪʨʝʤʣʷʶʪʩʷ 

ʟʘ ʧʠʱʝʡ ʠ ʚ ʵʪʦʤ ʞʝ ʩʧʘʩʘʶʪʩʷ ʦʪ ʧʨʝʩʣʝʜʦʚʘʪʝʣʝʡ. ɸ ʥʘʨʫʰʝʥʠʝ ʩʠʤʤʝʪʨʠʠ 

ʧʨʠʚʝʣʦ ʙʳ ʢ ʪʦʨʤʦʞʝʥʠʶ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ ʠ ʧʨʝʚʨʘʱʝʥʠʶ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʚ ʢʨʫʛʦʚʦʝ. ʇʦ ʤʦʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʦʩʝʚʘʷ ʩʠʤʤʝʪʨʠʷ ʧʨʠʩʫʱʘ ʙʦʣʴʰʦʤʫ 

ʢʦʣʠʯʝʩʪʚʫ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ. ɽʞ, ʉʦʚʘ, ɹʦʞʴʷ ʢʦʨʦʚʢʘ, ʇʘʫʢ ʠ ʜʨʫʛʠʝ ʞʠʚʦʪʥʳʝ 

ʦʙʣʘʜʘʶʪ ʦʩʝʚʦʡ ʩʠʤʤʝʪʨʠʝʡ. 

ʎʝʥʪʨʘʣʴʥʘʷ ʩʠʤʤʝʪʨʠʷ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʞʠʚʦʪʥʳʭ, ʚʝʜʫʱʠʭ 

ʧʦʜʚʦʜʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʤʝʜʫʟʘ ï ʦʙʣʘʜʘʝʪ ʮʝʥʪʨʘʣʴʥʦʡ 

ʩʠʤʤʝʪʨʠʝʡ. ʆʩʴ ʩʠʤʤʝʪʨʠʠ ʵʪʠʭ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʳʚʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʩʠʣʳ ʪʷʞʝʩʪʠ. 

ɺʩʪʨʝʯʘʝʪʩʷ ʚ ʞʠʚʦʪʥʦʤ ʤʠʨʝ ʠ ʧʦʚʦʨʦʪʥʘʷ ʩʠʤʤʝʪʨʠʷ. ʇʨʠʤʝʨʘʤʠ ʤʦʛʫʪ 

ʩʣʫʞʠʪ ʤʦʨʩʢʘʷ ʟʚʝʟʜʘ ʠ ʧʘʥʮʠʨʴ ʤʦʨʩʢʦʛʦ ʝʞʘ, ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʤʝʜʫʟ. 

ʇʨʠʤʝʨʘʤʠ ʚʠʥʪʦʚʦʡ ʠʣʠ ʩʧʠʨʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʠ ʚ ʞʠʚʦʪʥʦʤ ʤʠʨʝ ʷʚʣʷʶʪʩʷ: 

ʙʠʚʝʥʴ ʥʘʨʚʘʣʘ (ʥʝʙʦʣʴʰʦʛʦ ʢʠʪʘ, ʦʙʠʪʘʶʱʝʛʦ ʚ ʩʝʚʝʨʥʳʭ ʤʦʨʷʭ) ï ʣʝʚʳʡ ʚʠʥʪ; 

ʨʘʢʦʚʠʥʘ ʫʣʠʪʢʠ ï ʧʨʘʚʳʡ ʚʠʥʪ; ʨʦʛʘ ʧʘʤʠʨʩʢʦʛʦ ʙʘʨʘʥʘ ï ʦʜʠʥ ʨʦʛ ʫ ʥʝʛʦ ʟʘʢʨʫʯʝʥ 

ʧʦ ʣʝʚʦʡ, ʘ ʜʨʫʛʦʡ ʧʦ ʧʨʘʚʦʡ ʩʧʠʨʘʣʠ.  

ʍʦʪʷ ʚʥʝʰʥʷʷ ʩʧʠʨʘʣʴʥʘʷ ʩʠʤʤʝʪʨʠʷ ʫ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ ʞʠʚʦʪʥʳʭ 

ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʜʢʦ, ʟʘʪʦ ʩʧʠʨʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠʤʝʶʪ ʤʥʦʛʠʝ ʚʘʞʥʳʝ ʤʦʣʝʢʫʣʳ, ʠʟ 

ʢʦʪʦʨʳʭ ʧʦʩʪʨʦʝʥʳ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ï ʙʝʣʢʠ, ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ï 

ɼʅʂ. ʇʦʜʣʠʥʥʳʤ ʮʘʨʩʪʚʦʤ ʧʨʠʨʦʜʥʳʭ ʚʠʥʪʦʚ ʷʚʣʷʝʪʩʷ ʤʠʨ çʞʠʚʳʭ ʤʦʣʝʢʫʣè ï 
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ʤʦʣʝʢʫʣ, ʠʛʨʘʶʱʠʭ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʞʠʟʥʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ. ʂ ʪʘʢʠʤ 

ʤʦʣʝʢʫʣʘʤ ʦʪʥʦʩʷʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʤʦʣʝʢʫʣʳ ʙʝʣʢʦʚ. ɺʩʝ ʯʘʩʪʠ ʪʝʣʘ ʞʠʚʦʪʥʳʭ, 

ʚʢʣʶʯʘʷ ʢʦʩʪʠ, ʢʨʦʚʴ, ʤʳʰʮʳ, ʩʫʭʦʞʠʣʠʷ, ʩʦʜʝʨʞʘʪ ʙʝʣʢʠ. ʄʦʣʝʢʫʣʘ ʙʝʣʢʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʧʦʯʢʫ, ʩʦʩʪʘʚʣʝʥʥʫʶ ʠʟ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ, ʠ ʟʘʢʨʫʯʝʥʥʫʶ ʧʦ 

ʧʨʘʚʦʡ ʩʧʠʨʘʣʠ. ɽʸ ʥʘʟʳʚʘʶʪ ʘʣʴʬʘ-ʩʧʠʨʘʣʴʶ. ʄʦʣʝʢʫʣʳ ʚʦʣʦʢʦʥ ʩʫʭʦʞʠʣʠʡ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʨʦʡʥʳʝ ʘʣʴʬʘ-ʩʧʠʨʘʣʠ. ʉʢʨʫʯʝʥʥʳʝ ʤʥʦʛʦʢʨʘʪʥʦ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ ʘʣʴʬʘ-ʩʧʠʨʘʣʠ ʦʙʨʘʟʫʶʪ ʤʦʣʝʢʫʣʷʨʥʳʝ ʚʠʥʪʳ, ʢʦʪʦʨʳʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ 

ʨʦʛʘʭ, ʢʦʧʳʪʘʭ. ʄʦʣʝʢʫʣʘ ɼʅʂ ʠʤʝʝʪ ʩʪʨʫʢʪʫʨʫ ʜʚʦʡʥʦʡ ʧʨʘʚʦʡ ʩʧʠʨʘʣʠ, ʦʪʢʨʳʪʦʡ 

ʘʤʝʨʠʢʘʥʩʢʠʤʠ ʫʯʸʥʳʤʠ ʋʦʪʩʦʥʦʤ ʠ ʂʨʠʢʦʤ. ɼʚʦʡʥʘʷ ʩʧʠʨʘʣʴ ʤʦʣʝʢʫʣʳ ɼʅʂ ʝʩʪʴ 

ʛʣʘʚʥʳʡ ʧʨʠʨʦʜʥʳʡ ʚʠʥʪ. 

ɺ ʞʠʚʦʪʥʦʤ ʤʠʨʝ ʤʥʦʞʝʩʪʚʦ ʠʥʜʠʚʠʜʦʚ ʦʙʣʘʜʘʶʪ ʬʨʘʢʪʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʝʡ. 

ʅʘʧʨʠʤʝʨ, ʦʩʴʤʠʥʦʛ. ʌʨʘʢʪʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ ʝʛʦ ʪʝʣʘ ʠ ʧʨʠʩʦʩʦʢ ʦʯʝʚʠʜʥʦ. ʇʠʱʝʡ 

ʵʪʠʭ ʤʦʨʩʢʠʭ ʬʨʘʢʪʘʣʦʚ ʩʪʘʥʦʚʠʪʩʷ ʨʦʜʩʪʚʝʥʥʠʢ ʫʣʠʪʦʢ, ʙʨʶʭʦʥʦʛʠʡ 

ʛʦʣʦʞʘʙʝʨʥʳʡ ʤʦʣʣʶʩʢ ɻʣʘʚʢ, ʦʥ ʞʝ ɻʣʘʫʢʫʩ. ʊʦʞʝ ʪʠʧʠʯʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ 

ʬʨʘʢʪʘʣʦʚ ʤʦʨʩʢʦʛʦ ʮʘʨʩʪʚʘ. 

ʂʘʞʜʳʡ ʠʟ ʥʘʩ ʭʦʪʷ ʙʳ ʨʘʟ ʚ ʞʠʟʥʠ ʜʝʨʞʘʣ ʚ ʨʫʢʘʭ ʠ ʩ ʥʝʧʦʜʜʝʣʴʥʳʤ ʜʝʪʩʢʠʤ 

ʠʥʪʝʨʝʩʦʤ ʨʘʩʩʤʘʪʨʠʚʘʣ ʤʦʨʩʢʫʶ ʨʘʢʦʚʠʥʫ. ʆʙʳʯʥʦ ʨʘʢʦʚʠʥʳ ʷʚʣʷʶʪʩʷ ʢʨʘʩʠʚʳʤ 

ʩʫʚʝʥʠʨʦʤ, ʥʘʧʦʤʠʥʘʶʱʠʤ ʦ ʧʦʝʟʜʢʝ ʥʘ ʤʦʨʝ. ʂʦʛʜʘ ʩʤʦʪʨʠʰʴ ʥʘ ʵʪʦ 

ʩʧʠʨʘʣʝʚʠʜʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʤʦʣʣʶʩʢʦʚ, ʥʝʪ ʥʠʢʘʢʠʭ ʩʦʤʥʝʥʠʡ ʚ 

ʝʛʦ ʬʨʘʢʪʘʣʴʥʦʡ ʧʨʠʨʦʜʝ. 

ɽʱʝ ʦʜʥʠʤ ʪʠʧʠʯʥʝʡʰʠʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʬʨʘʢʪʘʣʴʥʦʛʦ ʧʦʜʚʦʜʥʦʛʦ ʤʠʨʘ 

ʷʚʣʷʝʪʩʷ ʢʦʨʘʣʣ. ɺ ʧʨʠʨʦʜʝ ʠʟʚʝʩʪʥʦ ʩʚʳʰʝ 3500 ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʢʦʨʘʣʣʦʚ, ʚ 

ʧʘʣʠʪʨʝ ʢʦʪʦʨʳʭ ʨʘʟʣʠʯʘʶʪ ʜʦ 350 ʮʚʝʪʦʚʳʭ ʦʪʪʝʥʢʦʚ. 

ʂʦʨʘʣʣ ï ʵʪʦ ʤʘʪʝʨʠʘʣ ʩʢʝʣʝʪʘ ʢʦʣʦʥʠʠ ʢʦʨʘʣʣʦʚʳʭ ʧʦʣʠʧʦʚ, ʪʦʞʝ ʠʟ 

ʩʝʤʝʡʩʪʚʘ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ. ʀʭ ʦʛʨʦʤʥʳʝ ʩʢʦʧʣʝʥʠʷ ʦʙʨʘʟʫʶʪ ʮʝʣʳʝ ʢʦʨʘʣʣʦʚʳʝ 

ʨʠʬʳ, ʬʨʘʢʪʘʣʴʥʳʡ ʩʧʦʩʦʙ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʦʯʝʚʠʜʝʥ. 

ʀ ʵʪʦʪ ʩʧʠʩʦʢ ʤʦʞʥʦ ʝʱʝ ʧʨʦʜʦʣʞʘʪʴ ʠ ʧʨʦʜʦʣʞʘʪʴé. 

ʉʠʤʤʝʪʨʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ 

ʈʘʩʪʠʪʝʣʴʥʳʡ ʤʠʨ ʪʘʢʞʝ ʩʠʤʤʝʪʨʠʯʝʥ, ʢʘʢ ʠ ʞʠʚʦʪʥʳʡ. ʇʨʠʩʤʦʪʨʠʪʝʩʴ 

ʚʥʠʤʘʪʝʣʴʥʦ ʠ ʚʳ ʫʚʠʜʠʪʝ, ʯʪʦ ʣʝʧʝʩʪʢʠ ʮʚʝʪʢʘ ʨʘʩʭʦʜʷʪʩʷ ʚʦ ʚʩʝ ʩʪʦʨʦʥʳ, ʢʘʢ ʣʫʯʠ 
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ʦʪ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ. ɺ ʤʘʪʝʤʘʪʠʢʝ - ʵʪʦ ʩʠʤʤʝʪʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ, ʚ ʙʠʦʣʦʛʠʠ ï

ʣʫʯʝʚʘʷ ʩʠʤʤʝʪʨʠʷ. 

ʎʝʥʪʨʘʣʴʥʘʷ ʩʠʤʤʝʪʨʠʷ, ʢʦʪʦʨʫʶ ʚ ʙʠʦʣʦʛʠʠ ʥʘʟʳʚʘʶʪ ʣʫʯʝʚʦʡ ʩʠʤʤʝʪʨʠʝʡ, 

ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʣʦʜʦʚ: ʛʦʣʫʙʠʢʘ, ʯʝʨʥʠʢʘ, ʚʠʰʥʷ, ʢʣʶʢʚʘ. ʈʘʩʩʤʦʪʨʠʤ 

ʨʘʟʨʝʟ ʣʶʙʦʡ ʠʟ ʵʪʠʭ ʷʛʦʜ. ɺ ʨʘʟʨʝʟʝ ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʢʨʫʞʥʦʩʪʴ, ʘ 

ʦʢʨʫʞʥʦʩʪʴ, ʢʘʢ ʥʘʤ ʠʟʚʝʩʪʥʦ, ʠʤʝʝʪ ʮʝʥʪʨ ʩʠʤʤʝʪʨʠʠ. ʎʝʥʪʨʘʣʴʥʫʶ (ʣʫʯʝʚʫʶ) 

ʩʠʤʤʝʪʨʠʶ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʪʘʢʠʭ ʮʚʝʪʦʚ ʢʘʢ ʮʚʝʪʦʢ ʦʜʫʚʘʥʯʠʢʘ, 

ʮʚʝʪʦʢ ʤʘʪʴ-ʠ-ʤʘʯʝʭʠ, ʮʚʝʪʦʢ ʢʫʚʰʠʥʢʠ, ʩʝʨʜʮʝʚʠʥʘ ʨʦʤʘʰʢʠ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʮʝʥʪʨʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʝʡ ʦʙʣʘʜʘʝʪ ʠ ʠʟʦʙʨʘʞʝʥʠʝ ʚʩʝʛʦ ʮʚʝʪʢʘ ʨʦʤʘʰʢʠ. ɽʸ 

ʩʝʨʜʮʝʚʠʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʢʨʫʞʥʦʩʪʴ, ʠ ʧʦʵʪʦʤʫ ʮʝʥʪʨʘʣʴʥʦ ʩʠʤʤʝʪʨʠʯʥʘ, 

ʪʘʢ ʢʘʢ ʤʳ ʟʥʘʝʤ, ʯʪʦ ʦʢʨʫʞʥʦʩʪʴ ʠʤʝʝʪ ʮʝʥʪʨ ʩʠʤʤʝʪʨʠʠ. ɺʝʩʴ ʞʝ ʮʚʝʪʦʢ ʦʙʣʘʜʘʝʪ 

ʮʝʥʪʨʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʝʡ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʯʝʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʝʧʝʩʪʢʦʚ.  

ɺ ʩʣʫʯʘʝ ʞʝ ʥʝʯʝʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʝʧʝʩʪʢʦʚ, ʚʩʧʦʤʥʠʪʝ ʘʥʶʪʠʥʳ ʛʣʘʟʢʠ, ʦʥ 

ʦʙʣʘʜʘʝʪ ʪʦʣʴʢʦ ʦʩʝʚʦʡ ʠʣʠ, ʢʘʢ ʛʦʚʦʨʷʪ ʙʠʦʣʦʛʠ, ʜʚʫʭʩʪʦʨʦʥʥʝʡ ʩʠʤʤʝʪʨʠʝʡ.  

ʆʩʝʚʘʷ (ʜʚʫʭʩʪʦʨʦʥʥʷʷ) ʩʠʤʤʝʪʨʠʷ ʧʨʠʩʫʱʘ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʨʘʩʪʝʥʠʡ ʠ ʛʨʠʙʘʤ, ʠ 

ʠʭ ʯʘʩʪʷʤ. ʂ ʧʨʠʤʝʨʫ ʬʦʨʤʘ ʣʠʩʪʢʘ ʥʝ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦʡ, ʦʥʘ ʩʪʨʦʛʦ ʟʘʢʦʥʦʤʝʨʥʘ. 

ʆʥ ʢʘʢ ʙʳ ʩʢʣʝʝʥ ʠʟ ʜʚʫʭ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʦʜʠʥʘʢʦʚʳʭ ʧʦʣʦʚʠʥʦʢ. ʆʜʥʘ ʠʟ ʵʪʠʭ 

ʧʦʣʦʚʠʥʦʢ ʨʘʩʧʦʣʦʞʝʥʘ ʟʝʨʢʘʣʴʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʦʡ, ʩʦʚʩʝʤ ʪʘʢ, ʢʘʢ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʜʨʫʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʘ, ʦʪʨʘʞʝʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʨʝʜʤʝʪʘ ʚ ʟʝʨʢʘʣʝ 

ʠ ʩʘʤ ʧʨʝʜʤʝʪ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ʚ ʩʢʘʟʘʥʥʦʤ, ʧʦʩʪʘʚʠʤ ʟʝʨʢʘʣʴʮʝ ʩ 

ʧʨʷʤʳʤ ʢʨʘʝʤ ʥʘ ʣʠʥʠʶ, ʠʜʫʱʫʶ ʚʜʦʣʴ ʯʝʨʝʥʢʘ ʠ ʨʘʟʜʝʣʷʶʱʫʶ ʧʣʘʩʪʠʥʢʫ ʣʠʩʪʢʘ 

ʧʦʧʦʣʘʤ. ɿʘʛʣʷʥʫʚ ʚ ʟʝʨʢʘʣʴʮʝ, ʤʳ ʫʚʠʜʠʤ, ʯʪʦ ʦʪʨʘʞʝʥʠʝ ʧʨʘʚʦʡ ʧʦʣʦʚʠʥʳ ʣʠʩʪʢʘ 

ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʪʦʯʥʦ ʟʘʤʝʥʷʶʪ ʝʛʦ ʣʝʚʫʶ ʧʦʣʦʚʠʥʫ ʠ, ʥʘʦʙʦʨʦʪ, ʣʝʚʘʷ ʧʦʣʦʚʠʥʘ 

ʣʠʩʪʢʘ ʚ ʟʝʨʢʘʣʴʮʝ ʢʘʢ ʙʳ ʧʝʨʝʤʝʱʘʝʪʩʷ ʥʘ ʤʝʩʪʦ ʧʨʘʚʦʡ ʧʦʣʦʚʠʥʳ.  

ɺ ʮʚʝʪʦʯʥʦʤ ʤʠʨʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʧʦʚʦʨʦʪʥʘʷ ʩʠʤʤʝʪʨʠʷ n-ʧʦʨʷʜʢʘ. 

ʇʨʦʷʚʣʷʝʪʩʷ ʦʥʘ ʚ ʪʦʤ, ʯʪʦ ʮʚʝʪʦʢ ʩʦʚʤʝʱʘʝʪʩʷ ʩʘʤ ʩ ʩʦʙʦʡ ʧʨʠ ʧʦʚʦʨʦʪʝ ʚʦʢʨʫʛ 

ʩʚʦʝʡ ʦʩʠ ʥʘ ʣʶʙʦʡ ʠʟ ʫʛʣʦʚ, ʛʜʝ n>1, k=1,2,3éʇʦʚʦʨʦʪʥʘʷ ʩʠʤʤʝʪʨʠʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫ ʤʥʦʛʠʭ ʧʦʣʝʚʳʭ ʮʚʝʪʦʚ (ʢʦʣʦʢʦʣʴʯʠʢ, ʥʝʟʘʙʫʜʢʘ, ʣʶʪʠʢ, ʟʚʝʨʦʙʦʡ ʠ ʪ.ʜ.), ʫ 

ʮʚʝʪʢʦʚ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ (ʚʠʰʥʷ, ʷʙʣʦʥʷ, ʛʨʫʰʘ ʠ ʪ.ʜ.), ʫ ʮʚʝʪʢʦʚ ʧʣʦʜʦʚʦ-
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ʷʛʦʜʥʳʭ ʨʘʩʪʝʥʠʡ (ʟʝʤʣʷʥʠʢʘ, ʝʞʝʚʠʢʘ, ʯʝʨʥʠʢʘ ʠ ʪ.ʜ.), ʫ ʨʷʜʘ ʩʘʜʦʚʳʭ ʮʚʝʪʦʚ 

(ʥʘʩʪʫʨʮʠʷ, ʬʣʦʢʩ ʠ ʪ.ʜ.) 

ɺʝʪʦʯʢʠ ʜʝʨʝʚʴʝʚ, ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʨʘʩʪʝʥʠʡ ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʟʝʨʢʘʣʴʥʫʶ ʠ 

ʧʝʨʝʥʦʩʥʫʶ ʩʠʤʤʝʪʨʠʶ. ʍʦʨʦʰʦ ʚʠʜʥʘ ʟʝʨʢʘʣʴʥʘʷ ʠ ʧʝʨʝʥʦʩʥʘʷ ʩʠʤʤʝʪʨʠʷ ʫ 

ʚʝʪʦʯʝʢ ʘʢʘʮʠʠ ʠ ʧʘʧʦʨʦʪʥʠʢʘ. 

ɽʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʚʝʪʦʯʢʫ ʩ ʣʠʩʪʴʷʤʠ, ʪʦ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʘʥʠʷ 

ʯʝʨʝʰʢʦʚ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦ ʚʠʥʪʦʚʦʡ ʣʠʥʠʠ, ʢʘʞʜʳʡ ʩʣʝʜʫʶʱʠʡ ʣʠʩʪ ʧʨʠʢʨʝʧʣʝʥ 

ʚʳʰʝ ʠ ʚ ʩʪʦʨʦʥʫ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ. ɽʩʣʠ ʩʦʝʜʠʥʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʩʥʦʚʘʥʠʷ 

ʣʠʩʪʴʝʚ ʥʠʪʢʦʡ, ʪʦ ʦʥʘ ʦʙʦʚʴʝʪʩʷ ʚʦʢʨʫʛ ʩʪʝʙʣʷ ʧʦ ʧʨʘʚʠʣʴʥʦʡ ʚʠʥʪʦʚʦʡ ʣʠʥʠʠ. 

ʇʨʦʩʣʝʜʠʚ ʟʘ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʣʠʩʪʴʝʚ ʧʦ ʵʪʦʡ ʩʧʠʨʘʣʠ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʣʠʩʪʴʷ 

ʨʘʩʧʦʣʦʞʝʥʳ ʦʜʥʠ ʥʘʜ ʜʨʫʛʠʤʠ. ʕʪʦ ʧʨʠʤʝʨ ʚʠʥʪʦʚʦʡ ʩʠʤʤʝʪʨʠʠ ʚ ʮʘʨʩʪʚʝ 

ʨʘʩʪʝʥʠʡ. 

ɸ ʫʞ ʧʨʠʤʝʨʦʚ ʬʨʘʢʪʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʠ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʤʠʨʝ ʤʥʦʞʝʩʪʚʦ. 

ʉʢʦʨʝʝ ʚʩʝʛʦ, ʚʳ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʦʭʦʜʠʣʠ ʚ ʤʘʛʘʟʠʥʝ ʤʠʤʦ ʧʦʣʢʠ ʩ ʢʘʧʫʩʪʦʡ 

ʙʨʦʢʢʦʣʠ ʠ ʠʟ-ʟʘ ʝʸ ʥʝʦʙʳʯʥʦʛʦ ʚʠʜʘ ʧʨʝʜʧʦʣʘʛʘʣʠ, ʯʪʦ ʵʪʦ ʛʝʥʥʦ-

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʨʦʜʫʢʪ. ʅʦ ʥʘ ʩʘʤʦʤ-ʪʦ ʜʝʣʝ, ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʝʱʸ ʦʜʠʥ ʠʟ 

ʤʥʦʛʠʭ ʧʨʠʤʝʨʦʚ ʬʨʘʢʪʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʠ. ɺʝʜʴ ʢʘʞʜʳʡ ʮʚʝʪʦʢ ʢʦʤʧʘʢʪʥʦʛʦ 

ʩʦʮʚʝʪʠʷ ʦʙʣʘʜʘʝʪ ʪʦʡ ʞʝ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʩʧʠʨʘʣʴʶ, ʯʪʦ ʠ ʚʩʷ ʛʦʣʦʚʢʘ (ʧʨʦʩʪʦ ʚ 

ʤʠʥʠʘʪʶʨʥʦʤ ʚʠʜʝ). ʇʦ ʩʫʪʠ, ʚʩʷ ʛʦʣʦʚʢʘ ʵʪʦʡ ʢʘʧʫʩʪʳ ð ʵʪʦ ʦʜʥʘ ʙʦʣʴʰʘʷ 

ʩʧʠʨʘʣʴ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʤʘʣʝʥʴʢʠʭ ʧʦʯʝʢ ʧʦʭʦʞʠʭ ʥʘ ʰʠʰʢʠ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ 

ʨʘʩʪʫʪ ʚ ʚʠʜʝ ʤʠʥʠ-ʩʧʠʨʘʣʝʡ. 

ɺʝʪʚʴ ʧʘʧʦʨʦʪʥʠʢʘ ï ʵʪʦ ʪʦʞʝ ʷʨʢʠʡ ʧʨʠʤʝʨ ʬʨʘʢʪʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʠ. ʂʘʞʜʘʷ 

ʚʝʪʦʯʢʘ, ʠʩʭʦʜʷʱʘʷ ʠʟ ʦʩʥʦʚʥʦʡ ʚʝʪʚʠ ʷʚʣʷʝʪʩʷ ʝʝ ʫʤʝʥʴʰʝʥʥʦʡ ʢʦʧʠʝʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʪʨʦʝʥʠʝ ʮʚʝʪʥʦʡ ʢʘʧʫʩʪʳ. ɽʩʣʠ ʨʘʟʨʝʟʘʪʴ ʦʜʠʥ ʠʟ ʮʚʝʪʢʦʚ, 

ʦʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʨʫʢʘʭ ʦʩʪʘʸʪʩʷ ʚʩʸ ʪʘ ʞʝ ʮʚʝʪʥʘʷ ʢʘʧʫʩʪʘ, ʪʦʣʴʢʦ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ. 

ʄʦʞʥʦ ʧʨʦʜʦʣʞʘʪʴ ʨʝʟʘʪʴ ʩʥʦʚʘ ʠ ʩʥʦʚʘ, ʜʘʞʝ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ - ʦʜʥʘʢʦ ʚʩʝ, ʯʪʦ 

ʤʳ ʧʦʣʫʯʠʤ - ʵʪʦ ʢʨʦʰʝʯʥʳʝ ʢʦʧʠʠ ʮʚʝʪʥʦʡ ʢʘʧʫʩʪʳ. ɺ ʵʪʦʤ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ 

ʜʘʞʝ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʬʨʘʢʪʘʣʘ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙʦ ʚʩʝʡ ʢʦʥʝʯʥʦʡ 

ʩʪʨʫʢʪʫʨʝ. 
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ʃʫʢ, ʢʦʪʦʨʳʡ ʤʳ ʢʘʞʜʳʡ ʜʝʥʴ ʚʠʜʠʤ ʥʘ ʢʫʭʥʝ, ʵʪʦ ʪʦʞʝ ʬʨʘʢʪʘʣ. ʂʦʥʝʯʥʦ, 

ʬʨʘʢʪʘʣ ʦʥ ʥʝʟʘʤʳʩʣʦʚʘʪʳʡ, ʦʙʳʯʥʳʝ ʦʢʨʫʞʥʦʩʪʠ ʨʘʟʥʦʛʦ ʜʠʘʤʝʪʨʘ, ʤʦʞʥʦ ʜʘʞʝ 

ʩʢʘʟʘʪʴ ʧʨʠʤʠʪʠʚʥʝʡʰʠʡ ʬʨʘʢʪʘʣ. ʅʦ ʥʝ ʤʝʰʘʣʦ ʙʳ ʚʩʧʦʤʥʠʪʴ, ʯʪʦ ʰʘʨ ʩʯʠʪʘʝʪʩʷ 

ʠʜʝʘʣʴʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫʨʦʡ ʚ ʧʨʝʜʝʣʘʭ ʥʘʰʝʡ ɺʩʝʣʝʥʥʦʡ. 

ʀ ʵʪʦʪ ʩʧʠʩʦʢ ʪʘʢʞʝ ʤʦʞʥʦ ʧʨʦʜʦʣʞʘʪʴ ʠ ʧʨʦʜʦʣʞʘʪʴé. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʇʨʠʤʦʨʩʢʦʛʦ ʨʘʡʦʥʘ ʛ.ʄʘʨʠʫʧʦʣʷ. 

ʈʘʙʦʪʘʷ ʥʘʜ ʧʨʦʝʢʪʦʤ, ʷ ʚʳʷʩʥʠʣ, ʯʪʦ ʩʠʤʤʝʪʨʠʝʡ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ 

ʣʶʙʦʚʘʪʴʩʷ, ʥʦ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʷʭ. ʅʘʧʨʠʤʝʨ, ʩʠʤʤʝʪʨʠʷ, ʘ 

ʪʦʯʥʝʝ ʘʩʩʠʤʝʪʨʠʷ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ, ʧʦʤʦʛʘʝʪ ʦʮʝʥʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʤʝʩʪʥʦʩʪʠ. 

ʇʦʵʪʦʤʫ ʷ ʨʝʰʠʣ ʧʨʦʚʝʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʇʨʠʤʦʨʩʢʦʛʦ ʨʘʡʦʥʘ 

ʥʘʰʝʛʦ ʛʦʨʦʜʘ. ɺ ʦʩʥʦʚʫ ʤʝʪʦʜʠʢʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ, ʷ 

ʚʟʷʣ çʪʝʦʨʠʶ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷè, ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʨʦʩʩʠʡʩʢʠʤʠ ʫʯʝʥʳʤʠ 

ɸ.ɺ.ʗʙʣʦʢʦʚʳʤ ʠ ɺ.ʄ.ɿʘʭʘʨʦʚʳʤ. ʕʪʠ ʫʯʝʥʳʝ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʧʘʛʫʙʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʳʟʳʚʘʶʪ ʚ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʘʭ ʦʪʢʣʦʥʝʥʠʷ ʚ ʠʭ ʨʘʟʚʠʪʠʠ. 

ʆʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʢʣʦʥʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʷʚʣʷʝʪʩʷ ʘʩʩʠʤʝʪʨʠʯʥʦʩʪʴ 

ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʘʩʩʠʤʝʪʨʠʯʥʦʩʪʴ ʣʠʩʪʴʝʚ, ʚ ʥʦʨʤʝ ʦʙʣʘʜʘʶʱʠʭ, 

ʢʘʢ ʤʳ ʚʳʷʩʥʠʣʠ ʠʟ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ, ʜʚʫʭʩʪʦʨʦʥʥʝʡ ʩʠʤʤʝʪʨʠʝʡ.  

ʆʙ̡ʝʢʪʦʤ ʜʣʷ ʩʚʦʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷ ʚʟʷʣ ʣʠʩʪʴʷ ʙʝʨʝʟʳ. ɹʝʨʝʟʘ - ʵʪʦ ʥʘʠʙʦʣʝʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʦʙʲʝʢʪ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʤʝʥʥʦ ʵʪʦʪ ʚʠʜ ʨʘʩʪʝʥʠʡ 

ʙʳʣ ʚʳʙʨʘʥ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɼʣʷ ʩʚʦʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʷ ʩʦʙʨʘʣ ʧʦ 10 ʣʠʩʪʦʯʢʦʚ ʙʝʨʝʟʳ ʚ ʇʨʠʤʦʨʩʢʦʤ 

ʧʘʨʢʝ.  

ɿʘʪʝʤ ʢʘʞʜʳʡ ʣʠʩʪʦʯʝʢ, ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ɸ.ɺ.ʗʙʣʦʢʦʚʦʛʦ ʠ ɺ.ʄ.ɿʘʭʘʨʦʚʘ, ʷ 

ʠʟʤʝʨʠʣ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: 

1- ʰʠʨʠʥʘ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʧʦʣʦʚʠʥʦʢ ʣʠʩʪʘ.  

           2 - ʜʣʠʥʘ ʞʠʣʢʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, ʚʪʦʨʦʡ ʦʪ ʦʩʥʦʚʘʥʠʷ ʣʠʩʪʘ. 

           3 - ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʩʥʦʚʘʥʠʷʤʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʞʠʣʦʢ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. 

           4 - ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʥʮʘʤʠ ʵʪʠʭ ʞʝ ʞʠʣʦʢ. 
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           5 - ʫʛʦʣ ʤʝʞʜʫ ʛʣʘʚʥʦʡ ʞʠʣʢʦʡ ʠ ʚʪʦʨʦʡ ʦʪ ʦʩʥʦʚʘʥʠʷ ʣʠʩʪʘ ʞʠʣʢʦʡ 

ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ (ʇʨʠʣʦʞʝʥʠʝ 1) 

ʈʝʟʫʣʴʪʘʪʳ ʩʚʦʠʭ ʠʟʤʝʨʝʥʠʡ ʷ ʟʘʥʝʩ ʚ ʪʘʙʣʠʮʫ (ʇʨʠʣʦʞʝʥʠʝ 2). 

ɿʘʪʝʤ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʦʤʝʨʝʥʥʦʛʦ ʣʠʩʪʘ ʚʳʯʠʩʣʠʣ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʚʝʣʠʯʠʥʳ 

ʘʩʠʤʤʝʪʨʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʠʟʥʘʢʘ. ɼʣʷ ʵʪʦʛʦ ʤʦʜʫʣʴ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʧʨʦʤʝʨʘʤʠ 

ʩʣʝʚʘ (L) ʠ ʩʧʨʘʚʘ (R) ʧʦʜʝʣʠʣ ʥʘ ʩʫʤʤʫ ʵʪʠʭ ʞʝ ʧʨʦʤʝʨʦʚ: 

ỬL-RỬ/ỬL+RỬ, 

ʅʘʧʨʠʤʝʨ: ʃʠʩʪ ˉ1 (ʪʘʙʣʠʮʘ 1), ʧʨʠʟʥʘʢ 1 

ỬL-RỬ/ỬL+RỬ= Ử18-20Ử/Ử18+20Ử=2/38=0,052 

      ʇʦʣʫʯʝʥʥʳʝ ʚʝʣʠʯʠʥʳ ʟʘʥʝʩ ʚʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʪʘʙʣʠʮʫ ʚ ʛʨʘʬʳ 2 

(ʇʨʠʣʦʞʝʥʠʝ 3). 

 ɿʘʪʝʤ ʷ ʚʳʯʠʩʣʠʣ ʧʦʢʘʟʘʪʝʣʴ ʘʩʠʤʤʝʪʨʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʣʠʩʪʘ. ɼʣʷ ʵʪʦʛʦ 

ʧʨʦʩʫʤʤʠʨʦʚʘʣ ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ ʘʩʠʤʤʝʪʨʠʠ ʧʦ ʢʘʞʜʦʤʫ 

ʧʨʠʟʥʘʢʫ ʠ ʧʦʜʝʣʠʣ ʥʘ ʯʠʩʣʦ ʧʨʠʟʥʘʢʦʚ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʣʠʩʪʘ 1 (ʩʤ. ʪʘʙʣ. 2): (0,0523+0,015+0+0+0,042)/5=0,022 

       ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʟʘʥʝʩ ʚ ʛʨʘʬʫ 7 ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʪʘʙʣʠʮʳ 

(ʇʨʠʣʦʞʝʥʠʝ 3). 

 ʅʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʷ ʚʳʯʠʩʣʠʣ ʧʦʢʘʟʘʪʝʣʴ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ.  ɼʣʷ 

ʵʪʦʛʦ ʚʳʯʠʩʣʠʣ ʩʨʝʜʥʶʶ ʘʨʠʬʤʝʪʠʯʝʩʢʫʶ ʚʩʝʭ ʚʝʣʠʯʠʥ ʘʩʠʤʤʝʪʨʠʠ ʜʣʷ ʢʘʞʜʦʛʦ 

ʣʠʩʪʘ (ʟʥʘʯʝʥʠʡ ʛʨʘʬʳ 7). ʕʪʦ ʟʥʘʯʝʥʠʝ ʦʢʨʫʛʣʠʣ ʜʦ ʪʨʝʪʴʝʛʦ ʟʥʘʢʘ ʧʦʩʣʝ ʟʘʧʷʪʦʡ. ɺ 

ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʨʘʚʥʘ: 

(0,022+0,015+0,057+0,061+0,098+0,035+0,036+0,045+0,042+0,012)/10=0,042. 

 ɼʘʣʝʝ ʷ ʩʨʘʚʥʠʣ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩ ʙʘʣʴʥʦʡ ʰʢʘʣʦʡ ʫʯʝʥʳʭ ʗʙʣʦʢʦʚʘ 

ʠ ɿʘʭʘʨʦʚʘ (ʇʨʠʣʦʞʝʥʠʝ 4).  

 ʇʝʨʚʳʡ ʙʘʣʣ ʚ ʵʪʦʪ ʰʢʘʣʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʣʦʚʥʦ ʥʦʨʤʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʝ. ʇʷʪʳʡ ʙʘʣʣ ï ʵʪʦ ʢʨʘʡʥʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʨʝʜʘ, ʢʦʪʦʨʘʷ 

ʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ ʠ ʝʛʦ ʛʠʙʝʣʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ: 
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ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʈʘʡʦʥ ʛ.ʄʘʨʠʫʧʦʣʷ ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʘʩʠʤʤʝʪʨʠʠ 

ɹʘʣʣ ʩʦʩʪʦʷʥʠʷ 

ʇʨʠʤʦʨʩʢʠʡ ʨʘʡʦʥ 0,042 2ʙ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʰʢʘʣʝ ʗʙʣʦʢʦʚʘ ʠ ɿʘʭʘʨʦʚʘ ʇʨʠʤʦʨʩʢʠʡ ʨʘʡʦʥ ʥʘʰʝʛʦ 

ʛʦʨʦʜʘ ʧʦʣʫʯʠʣ 2ʙ., ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʣʦʚʥʦ ʥʦʨʤʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʝ. 

ɿʘʢʣʶʯʝʥʠʝ. ʂʘʢ ʷ ʚʳʷʩʥʠʣ, ʩʠʤʤʝʪʨʠʷ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʧʦʥʷʪʠʝ. 

ɽʛʦ ʟʘʠʤʩʪʚʦʚʘʣʠ ʠʟ ʧʨʠʨʦʜʳ. ɺ ʧʨʠʨʦʜʝ ʧʨʦʷʚʣʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ʤʥʦʛʦʦʙʨʘʟʥʦ. 

ʈʘʩʪʝʥʠʷ, ʥʘʩʝʢʦʤʳʝ, ʧʪʠʮʳ, ʞʠʚʦʪʥʳʝ ʦʙʣʘʜʘʶʪ ʩʠʤʤʝʪʨʠʝʡ. ʉʠʤʤʝʪʨʠʯʥʦʩʪʴ ʠʭ 

ʬʦʨʤ ʧʨʠʜʘʝʪ ʠʤ ʢʨʘʩʦʪʫ. ʅʦ ʩʠʤʤʝʪʨʠʷ ï ʪɻʦ ʥʝ ʪʦʣʴʢʦ ʢʨʘʩʦʪʘ. ʉʠʤʤʝʪʨʠʷ ʝʱʝ ʠ 

ʧʦʣʝʟʥʘ. ʆʥʘ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʘ ʚʩʝʤ ʞʠʚʳʤ ʩʫʱʝʩʪʚʘʤ ʥʘ ɿʝʤʣʝ, ʩʠʤʤʝʪʨʠʷ 

ʧʦʤʦʛʘʝʪ ʠʤ ʣʫʯʰʝ ʧʨʠʩʧʦʩʦʙʠʪʴʩʷ ʢ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ. 

ɸ ʝʱʝ ʩʠʤʤʝʪʨʠʶ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʥʘʫʯʥʳʭ ʮʝʣʷʭ. ʅʘʧʨʠʤʝʨ, ʧʦ 

ʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ ʦʧʨʝʜʝʣʷʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ 

ʤʝʩʪʥʦʩʪʠ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1 ɻʠʣʴʜʝ ɺ. ɿʝʨʢʘʣʴʥʳʡ ʤʠʨ. ð ʄ.: ʄʠʨ, 1982ʛ. 

2 ʊʘʨʘʩʦʚ ʃ.ɺ. ʕʪʦʪ ʫʜʠʚʠʪʝʣʴʥʦ ʩʠʤʤʝʪʨʠʯʥʳʡ ʤʠʨ. ï ʄ.: ʇʨʦʩʚʝʱʝʥʠʝ, 1982ʛ. 

3 ʊʘʨʘʩʦʚ ʃ. ʉʠʤʤʝʪʨʠʷ ʚ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ. ʄ.: ʆʆʆ ñʀʟʜʘʪʝʣʴʩʢʠʡ ʜʦʤ 

ñʆʥʠʢʩ 21 ʚʝʢò: ʆʆʆ ñʀʟʜʘʪʝʣʴʩʪʚʦ ñʄʠʨ ʠ ʦʙʨʘʟʦʚʘʥʠʝò, 2005. 

4 ɺʝʡʣʴ ɻ. ʉʠʤʤʝʪʨʠʷ. ï ʄ.: ʇʨʦʩʚʝʱʝʥʠʝ, 1972ʛ. 

5 ʋʨʤʘʥʮʝʚ ʖ. ɸ. ñʉʠʤʤʝʪʨʠʷ ʧʨʠʨʦʜʳ ʠ ʧʨʠʨʦʜʘ ʩʠʤʤʝʪʨʠʠò. ʄʦʩʢʚʘ, ʄʳʩʣʴ, 

1974ʛ. 

6 ɿʘʭʘʨʦʚ ɺ.ʄ., ʏʫʙʠʥʠʰʚʠʣʠ ɸ.ʊ., ɼʤʠʪʨʠʝʚ ʉ.ɻ., ɹʘʨʘʥʦʚ ɸ.ʉ. ʠ ʜʨ. ɿʜʦʨʦʚʴʝ 

ʩʨʝʜʳ: ʧʨʘʢʪʠʢʘ ʦʮʝʥʢʠ. / ɺ.ʄ. ɿʘʭʘʨʦʚ, ɸ.ʊ.ʏʫʙʠʥʠʰʚʠʣʠ, ʉ.ɻ.ɼʤʠʪʨʠʝʚ, 

ɸ.ʉ.ɹʘʨʘʥʦʚ ʠ ʜʨ. ï ʄ.: ʎʝʥʪʨ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, 2000 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɿʝʣʝʥʩʢʘʷ ʊ.ɺ., ʫʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ 
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ʇʨʠʣʦʞʝʥʠʝ 

ʀʟʤʝʨʝʥʠʝ ʣʠʩʪʘ ʙʝʨʝʟʳ, ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ɸ.ɺ.ʗʙʣʦʢʦʚʘ ʠ ɺ.ʄ.ɿʘʭʘʨʦʚʘ: 

 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʣʠʩʪʴʝʚ ʙʝʨʝʟʳ: 

 

 

ʇʈʀʄʆʈʉʂʀʁ ʈɸʁʆʅ 

                           ʅʦʤʝʨ ʧʦʢʘʟʘʪʝʣʷ 

N        1            2            3            4            5 

   ʩʣʝʚʘ ʩʧʨʘʚʘ ʩʣʝʚʘ ʩʧʨʘʚʘ ʩʣʝʚʘ ʩʧʨʘʚʘ ʩʣʝʚʘ ʩʧʨʘʚʘ ʩʣʝʚʘ ʩʧʨʘʚʘ 

 1  18     20    32     33     4      4    12     12    46     50 

 2  20     19    33     33     3      3    14     13    50     49 

 3  18     18    31     31     2      3    12     11    50     46 

 4  18     19    30     32     2      3    10     11    49     49 

 5  20     20    30     33     6      3    13     14    46     53 

 6  12     14    22     22     4      4    11      9    39     39 

 7  14     12    26     25     3      3    11     11    34     40 

 8  13     14    25     23     3      3    10      8    39     42 

 9  12     14    24     25     5      5     9     9     40     32 

10  14     14    25     25     4      4     9      8    32     32 
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ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ ʩʨʝʜʥʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ʘʩʠʤʤʝʪʨʠʠ ʚ 

ʚʳʙʦʨʢʝ. 

 

                         ʅʦʤʝʨ ʧʨʠʟʥʘʢʘ                  ʘʩʠʤʤʝʪʨʠʷ ʣʠʩʪʘ 

    N       1        2         3         4          5 

     1    0,053    0,015       0         0        0,042     0,022 

     2    0,026      0         0       0,037      0,010     0,015 

     3      0        0        0,2      0,043      0,042     0,057 

     4    0,027    0,032      0,2      0,048        0       0,061 

     5      0      0,048     0,33      0,037      0,071     0,098 

     6    0,077      0         0        0,1         0       0,035 

     7    0,077    0,019       0         0        0,081     0,036 

     8    0,037    0,042       0       0,111      0,037     0,045 

     9    0,077    0,020       0         0        0,111     0,042 

    10      0        0         0       0,059        0       0,012 

               ɺʝʣʠʯʠʥʘ ʘʩʠʤʤʝʪʨʠʠ ʚ ʚʳʙʦʨʢʝ:              X=0,042 

 

ɹʘʣʴʥʘʷ ʰʢʘʣʘ ʫʯʝʥʳʭ ʗʙʣʦʢʦʚʘ ʠ ɿʘʭʘʨʦʚʘ: 

            ɹʘʣʣ               ɺʝʣʠʯʠʥʘ ʧʦʢʘʟʘʪʝʣʷ 

                                   ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ 

                     I                     <0,040 

                    II                  0,040 - 0,044 

                    III                 0,045 - 0,049 

                    IV                  0,050 - 0,054 

                     V                     >0,054 

 

 

ɿɸɹʈʋɼʅɽʅʅʗ ɸʊʄʆʉʌɽʈʀ ʇʈʆʄʀʉʃʆɺʀʄʀ ɺʀʂʀɼɸʄʀ ɺ ʄɯʉʊɯ 

ʄɸʈɯʋʇʆʃɯ 

 

ʉʪʝʧʘʥʝʥʢʦ ʄ.ʆ. 

ɿʘʛʘʣʴʥʦʩʚʽʪʥʷ ʰʢʦʣʘ ˉ 24 

 

ʋ ʩʫʯʘʩʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʝʢʦʣʦʛʽʷ - ʮʝ ʥʘʫʢʘ ʧʨʦ ʚʽʜʥʦʩʠʥʠ ʦʨʛʘʥʽʟʤʽʚ ʘʙʦ ʛʨʫʧ 

ʦʨʛʘʥʽʟʤʽʚ ʜʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʾʭʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʘʙʦ ʥʘʫʢʘ ʧʨʦ ʚʟʘʻʤʠʥʠ ʤʽʞ 

ʦʨʛʘʥʽʟʤʘʤʠ ʽ ʩʝʨʝʜʦʚʠʱʝʤ ʾʭʥʴʦʛʦ ʞʠʪʪʷ. 

ɿʘʙʨʫʜʥʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ - ʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ, ʧʦʚ'ʷʟʘʥʠʡ ʟ ʜʽʷʣʴʥʽʩʪʶ ʣʶʜʠʥʠ. 
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ɿʘʙʨʫʜʥʝʥʥʷ - ʟʤʽʥʘ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʘʪʤʦʩʬʝʨʠ, ʚʦʜʠ) ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʥʘʷʚʥʦʩʪʽ ʚ ʥʽʡ ʜʦʤʽʰʦʢ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʟʘʙʨʫʜʥʝʥʥʷ: ʘʥʪʨʦʧʦʛʝʥʥʽ - ʚʠʢʣʠʢʘʥʽ ʜʽʷʣʴʥʽʩʪʶ ʣʶʜʠʥʠ ʽ 

ʧʨʠʨʦʜʥʽ - ʚʠʢʣʠʢʘʥʽ ʧʨʠʨʦʜʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. 

ɼʞʝʨʝʣʦʤ ʟʘʙʨʫʜʥʝʥʴ ʻ ʛʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ: ʧʨʦʤʠʩʣʦʚʽʩʪʴ, 

ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʪʨʘʥʩʧʦʨʪ. ʏʘʩʪʢʘ ʪʦʛʦ ʘʙʦ ʽʥʰʦʛʦ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ 

ʤʦʞʝ ʟʥʘʯʥʦ ʢʦʣʠʚʘʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʛʽʦʥʫ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʤʠ ʟʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʋʢʨʘʾʥʘ ʥʘʣʝʞʠʪʴ ʜʦ ʢʨʘʾʥ 

ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʥʝʛʘʪʠʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʫ ʟʚ'ʷʟʢʫ 

ʟ ʯʠʤ ʧʨʦʙʣʝʤʘ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘʙʫʚʘʻ ʧʝʨʰʦʨʷʜʥʦʛʦ ʟʥʘʯʝʥʥʷ.  ʆʩʦʙʣʠʚʝ ʟʘʥʝʧʦʢʦʻʥʥʷ 

ʚʠʢʣʠʢʘʻ ʩʪʘʥ ʧʦʚʽʪʨʷ ʚ ʧʨʦʤʠʩʣʦʚʦʤʫ ʤʽʩʪʽ ʄʘʨʽʫʧʦʣʽ. 

  ɼʦ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʤ ʧʨʦʤʠʩʣʦʚʠʤ ʦʙ'ʻʢʪʘʤ ʚʽʜʥʦʩʷʪʴʩʷ ʚʩʽ ʧʨʦʤʠʩʣʦʚʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʾ, ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʥʝʙʝʟʧʝʯʥʠʤʠ (ʰʢʽʜʣʠʚʠʤʠ) ʚʧʣʠʚʘʤʠ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʧʦʙʽʯʥʠʤ 

ʧʨʦʜʫʢʪʦʤ ʜʽʷʣʴʥʦʩʪʽ ʷʢʠʭ ʻ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʽ ʚʽʜʭʦʜʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʮʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʜʘʶʪʴ ʰʢʽʜʣʠʚʽ ʚʧʣʠʚʠ ʥʘ ʚʩʽ ʬʘʢʪʦʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʘʙʨʫʜʥʝʥʥʷ - ʮʝ ʚʽʜʭʦʜʠ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʮʪʚ, ʱʦ 

ʟ'ʷʚʣʷʶʪʴʩʷ ʧʦʨʷʜ ʟ ʛʦʪʦʚʦʶ ʧʨʦʜʫʢʮʽʻʶ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʨʦʙʢʠ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

ʧʘʣʠʚʥʠʭ, ʩʠʨʦʚʠʥʥʠʭ, ʢʠʩʥʶ ʧʦʚʽʪʨʷ, ʚʦʜʠ ʽ ʪ. ʜ. 

  ʇʨʦʤʠʩʣʦʚʽ ʟʘʙʨʫʜʥʝʥʥʷ ʜʽʣʷʪʴʩʷ ʥʘ: 

- ʄʝʭʘʥʽʯʥʽ ; 

- ʍʽʤʽʯʥʽ; 

- ʌ̔ ʟʠʯʥʽ.  

   ʅʘʜʘʶʯʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʟʘʙʨʫʜʥʝʥʥʷ, ʚ ʩʚʦʶ 

ʯʝʨʛʫ, ʤʦʞʫʪʴ ʧʽʜʜʘʚʘʪʠʩʷ ʧʝʚʥʦʤʫ ʚʧʣʠʚʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʚʧʣʠʚʦʤ ʟ ʙʦʢʫ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 

- ʉʪʽʡʢʽ; 

- ʅʝʩʪʽʡʢʽ. 
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 ɺ ʫʤʦʚʘʭ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʘʶʪʴ ʯʘʩʪʢʠ ʧʠʣʫ - ʟʚʘʞʝʥʽ ʚ ʧʦʚʽʪʨʽ 

ʯʘʩʪʢʠ ʪʚʝʨʜʠʭ ʨʝʯʦʚʠʥ. 

ʇʨʦʤʠʩʣʦʚʠʡ ʧʠʣ ʫʪʚʦʨʶʻʪʴʩʷ (ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʝʭʘʥʽʟʤʫ ʫʪʚʦʨʝʥʥʷ): 

- ɺ ʧʨʦʮʝʩʘʭ ʜʨʦʙʣʝʥʥʷ ʽ ʩʪʠʨʘʥʥʷ (ʘʝʨʦʟʦʣʽ ʜʝʟʽʥʪʝʛʨʘʮʽʾ); 

- ɺʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʧʦʜʘʣʴʰʦʶ ʢʦʥʜʝʥʩʘʮʽʻʶ ʚ ʪʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʘʝʨʦʟʦʣʽ 

ʢʦʥʜʝʥʩʘʮʽʾ); 

- ɻʦʨʽʥʥʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʧʨʦʜʫʢʪʽʚ ʥʝʧʦʚʥʦʛʦ ʟʛʦʨʷʥʥʷ ʧʘʣʠʚʘ.  

ɿʘ ʢʽʣʴʢʽʩʥʠʤ ʪʘ ʷʢʽʩʥʠʤ ʩʢʣʘʜʦʤ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ ʧʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ 

ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʯʦʪʠʨʠ ʛʨʫʧʠ: 

- ɺʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʚʠʢʠʜʘʶʪʴ ʚ ʘʪʤʦʩʬʝʨʫ ʫʤʦʚʥʦ ʯʠʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʽ 

ʚʝʥʪʠʣʷʮʽʡʥʽ ʚʠʢʠʜʠ ʟ ʚʤʽʩʪʦʤ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʧʝʨʝʚʠʱʫʶʪʴ ʛʨʘʥʠʯʥʦ 

ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ; 

- ɺʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʚʠʢʠʜʘʶʪʴ ʚ ʘʪʤʦʩʬʝʨʫ ʛʘʟʠ, ʷʢʽ ʥʝʧʨʠʻʤʥʦ ʧʘʭʥʫʪʴ; 

- ɺʠʨʦʙʥʠʮʪʚʘ ʟʽ ʟʥʘʯʥʠʤʠ ʚʠʢʠʜʘʤʠ ʛʘʟʫ, ʱʦ ʤʽʩʪʠʪʴ ʥʝʪʦʢʩʠʯʥʽ ʘʙʦ ʽʥʝʨʪʥʽ 

ʛʘʟʠ; 

- ɺʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʚʠʢʠʜʘʶʪʴ ʚ ʘʪʤʦʩʬʝʨʫ ʪʦʢʩʠʯʥʽ ʽ ʢʘʥʮʝʨʦʛʝʥʥʽ ʨʝʯʦʚʠʥʠ.   

ɺ ʫʤʦʚʘʭ ɼʦʥʙʘʩʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʩʽ ʚʠʜʠ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʟʘʙʨʫʜʥʝʥʴ.  

ʄʘʨʽʫʧʦʣʴ - ʚʝʣʠʢʠʡ ʮʝʥʪʨ ʯʦʨʥʦʾ ʤʝʪʘʣʫʨʛʽʾ ʽ ʚʘʞʢʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, 

ʤʦʨʩʴʢʠʡ ʧʦʨʪ. ʅʘ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʽʡ ʪʝʨʠʪʦʨʽʾ ʨʦʟʪʘʰʦʚʘʥʽ ʜʚʘ ʥʘʡʙʽʣʴʰʠʭ 

ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʛʽʛʘʥʪʠ, ʟʘʚʦʜ ʚʘʞʢʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʧʨʦʢʘʪʥʦ-ʰʪʘʤʧʫʚʘʣʴʥʠʡ, 

ʢʦʢʩʦʭʽʤʽʯʥʝ ʽ ʛʨʘʬʽʪʦʚʝ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʘʰʠʥʦʙʫʜʽʚʥʦʛʦ ʧʨʦʬʽʣʶ. 

ʇʦ ʨʽʚʥʶ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ ʙʘʩʝʡʥʫ ʄʘʨʽʫʧʦʣʴ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʥʘʡʙʽʣʴʰ 

ʟʘʙʨʫʜʥʝʥʠʭ ʤʽʩʪ ʋʢʨʘʾʥʠ. ʑʦʨʦʢʫ ʚ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʻʪʴʩʷ ʙʽʣʷ 340 ʪʠʩ. ʪʦʥ 

ʛʘʟʦʧʦʜʽʙʥʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ ʩʢʣʘʜʘʻ 3,45 ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ 

ʧʦ ʋʢʨʘʾʥʽ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʥʘʩʝʣʝʥʥʷ ʤʽʩʪʘ ʩʢʣʘʜʘʻ 15 ʚʽʜ ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ, ʪʦ ʥʘ 

ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ ʄʘʨʽʫʧʦʣʷ ʧʨʠʭʦʜʠʪʴʩʷ ʚ 3,4 ʨʘʟʠ ʙʽʣʴʰʝ ʛʘʟʦʧʦʜʽʙʥʠʭ ʚʠʢʠʜʽʚ, 

ʥʽʞ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʋʢʨʘʾʥʽ. 

ɼʣʷ  ʄʘʨʽʫʧʦʣʷ ʦʩʥʦʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʷʢʽ ʟʘʙʨʫʜʥʶʶʪʴ ʧʦʚʽʪʨʷ ʻ: ʧʠʣ, 

ʜʚʦʦʢʠʩ ʩʽʨʢʠ, ʘʤʽʘʢ, ʩʽʨʢʦʚʦʜʝʥʴ, ʬʝʥʦʣ, ʬʦʨʤʘʣʴʜʝʛʽʜ ʪʘ ʽʥ. ʇʨʘʢʪʠʯʥʦ ʚʩʽ ʮʽ 
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ʨʝʯʦʚʠʥʠ ʚʠʢʠʜʘʶʪʴʩʷ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʯʦʨʥʦʾ ʤʝʪʘʣʫʨʛʽʾ-ʢʦʤʙʽʥʘʪʘʤʠ çɸʟʦʚʩʪʘʣʴè 

ʽ ʄʄʂ ʽʤ. ɯʣʣʽʯʘ. 

ʇʦʜʽʙʥʝ ʩʪʘʥʦʚʠʱʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʥʘ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʻ 

ʧʦʚʥʠʡ ʩʧʝʢʪʨ ʥʘʡʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ: ʘʛʣʦʤʝʨʘʪʥʝ, ʣʠʚʘʨʥʝ, 

ʢʦʥʚʝʨʪʦʨʥʝ, ʥʘ ʜʦʣʶ ʷʢʠʭ ʧʨʠʧʘʜʘʻ 25 % ʚʩʽʭ ʩʚʽʪʦʚʠʭ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ. 

ɿʘ ʦʩʪʘʥʥʽ 3 ʨʦʢʠ ʚʠʢʠʜʠ ʧʦ ʤʽʩʪʫ ʄʘʨʽʫʧʦʣʶ ʩʢʦʨʦʪʠʣʠʩʷ ʥʘ 49 %, ʱʦ ʟʥʘʯʥʦ 

ʟʥʠʟʠʣʦ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ. ɿʥʠʞʝʥʥʷ ʚʘʣʦʚʠʭ ʚʠʢʠʜʽʚ 

ʟʫʤʦʚʣʝʥʦ ʩʧʘʜʦʤ ʚʩʴʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʋʢʨʘʾʥʽ, ʩʢʣʘʜʥʦʶ ʝʢʦʥʦʤʽʢʦ-ʧʦʣʽʪʠʯʥʦʶ 

ʩʠʪʫʘʮʽʻʶ ʚ ʨʝʛʽʦʥʽ. 

ʊʝʭʥʦʣʦʛʽʾ ʦʯʠʱʝʥʥʷ ʚʠʢʠʜʽʚ ʽ ʦʩʥʘʱʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʛʘʟʦʦʯʠʩʥʠʤ 

ʦʙʣʘʜʥʘʥʥʷʤ ʟʘʣʠʰʠʣʠʩʴ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʤʘʡʞʝ ʙʝʟ ʟʤʽʥ. ʉʪʫʧʽʥʴ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʛʘʟʦʦʯʠʩʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʩʢʣʘʜʘʻ 47%, ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ -60-95%, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʥʝʜʦʩʪʘʪʥʶ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ ʾʭ ʨʦʙʦʪʫ. 

ɹʽʣʴʰʽʩʪʴ ʛʘʟʦʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʬʽʟʠʯʥʦ ʽ ʤʦʨʘʣʴʥʦ ʟʘʩʪʘʨʽʣʝ - ʜʝʷʢʽ ʟ ʥʠʭ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʥʝʟʘʜʦʚʽʣʴʥʦʤʫ ʩʪʘʥʽ. ʇʽʜʧʨʠʻʤʩʪʚʘ ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʘʶʪʴ ʦʙʣʘʜʥʘʥʥʷ 

ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʠʢʠʜʽʚ ʛʘʟʦʧʦʜʽʙʥʠʭ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ: NOx. SO2  ʪʘ ʽʥ. 

   ɺ ʜʘʥʠʡ ʯʘʩ ʥʘʟʨʽʚʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʥʠʟʢʠ ʟʘʭʦʜʽʚ ʱʦʜʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʨʷʜʫ ʚʠʨʦʙʥʠʮʪʚ. 

ɸʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʘʪʤʦʩʬʝʨʫ ʟʨʦʩʪʘʻ ʽ ʟʘʛʨʦʞʫʻ ʛʣʦʙʘʣʴʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ 

ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʧʦʢʦʣʽʥʴ, ʱʦ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʥʘʫʢʦʶ ʽ ʪʝʭʥʽʢʦʶ ʩʝʨʡʦʟʥʽ ʽʥʞʝʥʝʨʥʽ 

ʟʘʚʜʘʥʥʷ ʱʦʜʦ ʾʭ ʧʦʧʝʨʝʜʞʝʥʥʷ.  
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ʃɯʉʆɺʀʍ ʈɽʉʋʈʉɯɺ ʋʂʈɸɰʅʀ 

 

ʊʫʣʘʽʥʦʚʘ ʗ.ʇ. 

ɼʦʥʝʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʫʧʨʘʚʣʽʥʥʷ, ʤ. ʄʘʨʽʫʧʦʣʴ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʃʽʩ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʙʽʦʩʬʝʨʠ, ʪʦʤʫ 

ʩʧʦʩʽʙ ʚʧʣʠʚʫ ʣʶʜʠʥʠ ʥʘ ʥʴʦʛʦ ʧʦʪʨʝʙʫʻ ʧʝʨʝʛʣʷʜʫ ʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ, ʧʝʨʝʭʦʜʫ ʥʘ 

ʷʢʽʩʥʦ ʚʠʱʠʡ ʨʽʚʝʥʴ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ 

ʫʧʨʘʚʣʽʥʥʽ ʽ ʚʠʢʦʨʠʩʪʘʥʥʽ ʣʽʩʽʚ ʪʘ ʣʽʩʦʚʠʭ ʟʝʤʝʣʴ ʪʘʢʠʤ ʰʣʷʭʦʤ ʽ ʟʘ ʪʘʢʠʤ 

ʝʢʦʥʦʤʽʯʥʠʤ ʢʫʨʩʦʤ, ʱʦ ʧʦʩʪʽʡʥʦ ʧʽʜʪʨʠʤʫʻ ʾʭ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, 

ʚʽʜʥʦʚʥʦʚʣʶʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ, ʞʠʪʪʻʚʽʩʪʴ ʪʘ ʧʦʪʝʥʮʽʘʣ ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʪʝʧʝʨ ʽ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ, ʚʩʽʭ ʚʘʞʣʠʚʠʭ ʝʢʦʣʦʛʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʬʫʥʢʮʽʡ ʙʝʟ 

ʧʦʨʫʰʝʥʴ ʽʥʰʠʭ ʝʢʦʩʠʩʪʝʤ. ʃʶʜʠʥʘ ʫ ʧʨʦʮʝʩʽ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʯʠʥʠʪʴ ʷʢ 

ʥʝʛʘʪʠʚʥʠʡ, ʪʘʢ ʽ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

ʅʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʧʨʦʷʚʣʷʻʪʴʩʷ ʯʝʨʝʟ: ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ; ʚʪʨʘʪʫ ʘʙʦ 

ʦʩʣʘʙʣʝʥʥʷ ʨʝʢʨʝʘʮʽʡʥʠʭ, ʟʘʭʠʩʥʠʭ, ʦʭʦʨʦʥʥʠʭ, ʨʝʛʫʣʶʶʯʠʭ ʪʘ ʽʥʰʠʭ ʬʫʥʢʮʽʡ ʣʽʩʫ; 

ʝʨʦʟʽʶ ʪʘ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ˇʨʫʥʪʽʚ; ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥʥʦʛʦ 

ʩʚʽʪʫ; ʟʥʠʱʝʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʽʩʦʚʦʾ ʬʘʫʥʠ ʪʘ ʽʥʰ. 

ɼʦ ʧʦʟʠʪʠʚʥʠʭ ʧʨʦʷʚʽʚ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʩʣʽʜ ʚʽʜʥʝʩʪʠ: ʧʦʩʠʣʝʥʥʷ 

ʨʝʢʨʝʘʮʽʡʥʠʭ, ʟʘʭʠʩʥʠʭ, ʦʭʦʨʦʥʥʠʭ, ʨʝʛʫʣʶʶʯʠʭ ʪʘ ʽʥʰʠʭ ʢʦʨʠʩʥʠʭ ʬʫʥʢʮʽʡ ʣʽʩʫ; 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ; ʧʦʢʨʘʱʝʥʥʷ ʢʣʽʤʘʪʫ; 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʠʩʣʠʚʩʴʢʠʭ ʫʛʽʜʴ; ʩʧʨʠʷʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʤʫ 

ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ.[1]. 
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ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʘʚʦʚʠʭ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʩʘʜ 

ʦʭʦʨʦʥʠ ʣʽʩʽʚ ʧʦʚôʷʟʘʥʘ ʟ ʝʢʦʣʦʛʽʯʥʦʶ ʬʫʥʢʮʽʻʶ ʣʽʩʽʚ ʷʢ ʨʝʩʫʨʩʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʷʢʽʩʪʴ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʻ ʡʦʛʦ ʥʝʚʽʜôʻʤʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ, 

ʘ ʪʘʢʦʞ ʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʧʨʘʚʦʚʦʾ ʨʝʛʣʘʤʝʥʪʘʮʽʾ ʦʭʦʨʦʥʠ ʣʽʩʽʚ ʟʘ ʫʤʦʚ ʘʜʘʧʪʘʮʽʾ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʜʦ ʚʠʤʦʛ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʽʜʧʠʩʘʥʦʾ 27 ʯʝʨʚʥʷ 2014 ʨʦʢʫ ʇʨʝʟʠʜʝʥʪʦʤ ʋʢʨʘʾʥʠ ʪʘ ʛʦʣʦʚʘʤʠ ʜʝʨʞʘʚ ʘʙʦ 

ʫʨʷʜʽʚ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʋʛʦʜʠ ʧʨʦ ʘʩʦʮʽʘʮʽʶ ʤʽʞ ɭʉ ʪʘ ʋʢʨʘʾʥʦʶ. ʅʘ 

ʧʨʝʚʝʣʠʢʠʡ ʞʘʣʴ, ʯʠʥʥʠʡ ʚ ʋʢʨʘʾʥʽ ʃʽʩʦʚʠʡ ʢʦʜʝʢʩ 2006 ʨ. ʪʘ ʽʥʰʽ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʽ ʜʦʢʫʤʝʥʪʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʥʘʰʠʭ ʣʽʩʽʚ, ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʮʠʤ ʚʠʤʦʛʘʤ ʽ 

ʧʦʪʨʝʙʫʶʪʴ ʩʝʨʡʦʟʥʠʭ ʜʦʧʦʚʥʝʥʴ. ɼʦʢʘʟʦʤ ʮʴʦʛʦ ʻ ʛʣʠʙʦʢʘ ʢʨʠʟʘ, ʷʢʘ ʦʭʦʧʠʣʘ 

ʣʽʩʦʚʫ ʛʘʣʫʟʴ ʋʢʨʘʾʥʠ. ʅʝʟʘʢʦʥʥʽ ʨʫʙʢʠ ʣʽʩʫ ʥʘʙʫʣʠ ʤʘʩʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʘ ʾʭ ʦʙʩʷʛʠ 

ʟʘʛʨʦʞʫʶʪʴ ʥʘʮʽʦʥʘʣʴʥʽʡ ʙʝʟʧʝʮʽ ʢʨʘʾʥʠ. ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ ʚʠʭʽʜ ʽʟ ʩʠʪʫʘʮʽʾ, ʱʦ 

ʩʢʣʘʣʘʩʷ, ʤʦʞʝ ʧʽʜʢʘʟʘʪʠ ʧʨʘʚʦʚʠʡ ʜʦʩʚʽʜ ʥʘʰʠʭ ʧʨʝʜʢʽʚ, ʦʩʥʦʚʘʥʠʡ ʥʘ ʥʘʰʠʭ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʪʨʘʜʠʮʽʷʭ, ʟʚʠʯʘʷʭ ʽ ʧʨʘʚʠʣʘʭ ʢʦʨʠʩʪʫʚʘʥʥʷ ʣʽʩʘʤʠ.  

ʋ ʨʦʟʚʠʪʢʫ ʫʢʨʘʾʥʩʴʢʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʟ ʦʭʦʨʦʥʠ ʣʽʩʽʚ ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʝʪʘʧʠ:  

ʇʝʨʰʠʡ ʝʪʘʧ. ʑʝ ʟʘ ʯʘʩʽʚ ʷʟʠʯʝʩʪʚʘ, ʣʽʩ ʷʚʣʷʚʩʷ ʩʠʤʚʦʣʦʤ ʚʽʨʠ. ʊʘʢ, ʟʘ 

ʜʘʥʠʤʠ ɹ.ɺ. ʂʠʥʜʶʢʘ[4], ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʩʠʤʚʦʣʦʤ ʧʦʢʦʣʽʥʴ 

ʚʠʩʪʫʧʘʶʪʴ ʥʘʡʧʦʰʠʨʝʥʽʰʽ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ ʤʽʩʮʝʚʦʩʪʽ ʜʝʨʝʚʘ. ʋ ʜʘʚʥʽʭ ʩʣʦʚ'ʷʥ, ʷʢʽ 

ʞʠʣʠ ʫ ʤʝʞʠʨʽʯʯʽ ɼʥʽʧʨʘ ʽ ɼʥʽʩʪʨʘ, ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʤʘʣʘ ʪʨʘʜʠʮʽʷ, ʟʘʧʦʟʠʯʝʥʘ ʽʟ 

ʜʘʚʥʠʥʠ. ʋ ʤʽʬʦʣʦʛʽʾ ʜʘʚʥʽʭ ʩʣʦʚ'ʷʥ ʢʦʞʥʝ ʟ ʜʝʨʝʚ ʤʘʣʦ ʧʝʚʥʝ ʟʥʘʯʝʥʥʷ [4]. 

 ʇʝʨʰʠʤ ʚʽʜʦʤʠʤ ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʦʤ (ʢʦʜʠʬʽʢʘʮʽʻʶ ʟʚʠʯʘʻʚʦʛʦ ʧʨʘʚʘ), 

ʱʦ ʩʬʦʨʤʫʚʘʚʩʷ ʥʘ ʾʭ ʦʨʛʘʥʽʯʥʽʡ ʦʩʥʦʚʽ ʩʪʘʣʘ çʈʫʩʴʢʘ ʇʨʘʚʜʘè. ʗʢ ʧʨʘʚʠʣʴʥʦ 

ʟʘʟʥʘʯʘʻʪʴʩʷ ʫ ʩʧʝʮʽʘʣʴʥʽʡ ʣʽʪʝʨʘʪʫʨʽ, - ʧʝʨʽʦʜ ʟʘ ʯʘʩʽʚ ʂʠʾʚʩʴʢʦʾ ʈʫʩʽ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʥʘʩʘʤʧʝʨʝʜ ʧʨʘʚʦʚʠʤ ʦʙʤʝʞʝʥʥʷʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʢʨʝʤʠʭ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʥʘʡʯʘʩʪʽʰʝ ʜʠʢʦʾ ʬʘʫʥʠ, ʣʽʩʫ, ʚʦʜʠ ʪʘ ʟʝʤʣʽ [1] 

ʋ ɯʍ ï ʍɯ ʩʪ. ʣʽʩ ʋʢʨʘʾʥʠ ʟʘʡʤʘʚ ʤʘʡʞʝ ʚʩʶ ʪʝʨʠʪʦʨʽʶ: ʚʽʜ ɼʥʽʧʨʘ ʜʦ ʂʘʨʧʘʪ. 

ɺʧʝʨʰʝ ʧʨʦ ʦʭʦʨʦʥʫ ʣʽʩʽʚ ʟʛʘʜʫʻʪʴʩʷ ʚ ʟʘʢʦʥʘʭ ʗʨʦʩʣʘʚʘ ʄʫʜʨʦʛʦ çʆ ʮʝʨʢʦʚʥʠʭ 

ʩʫʜʘʭ ʡ ʟʝʤʩʴʢʠʭ ʜʽʣʘʭè, ʫ ʷʢʠʭ ʤʘʣʘ ʤʽʩʮʝ ʣʽʩʦʦʭʦʨʦʥʥʘ ʩʪʘʪʪʷ. ɺʦʥʘ ʙʫʣʘ 
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ʟʘʧʦʟʠʯʝʥʘ ʟ ɺʽʟʘʥʪʽʡʩʴʢʠʭ ʣʽʩʦʚʠʭ ʟʘʢʦʥʽʚ ʪʘ ʥʝ ʚʽʜʽʛʨʘʚʘʣʘ ʝʬʝʢʪʠʚʥʦʛʦ 

ʣʽʩʦʦʭʦʨʦʥʥʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʈʦʩʽʾ [3]. 

ɼʘʚʥʴʦʨʫʩʴʢʽ ʢʥʷʟʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʘʚʦ ʟʘʧʦʚʽʜʘʥʥʷ ʣʽʩʽʚ ʟ ʤʝʪʦʶ ʩʚʦʛʦ 

ʟʙʘʛʘʯʝʥʥʷ. ʊʘʢ, ʢʥʷʟʴ ɺʦʣʦʜʠʤʠʨ ʄʦʥʦʤʘʭ ʦʛʦʣʦʩʠʚ ʟʘʧʦʚʽʜʥʠʤʠ ʨʦʟʪʘʰʦʚʘʥʽ ʧʽʜ 

ʂʠʻʚʦʤ ʫʨʦʯʠʱʘ çɿʚʽʨʠʥʝʮʴè ʽ çʉʦʢʦʣʠʥʠʡ ʈʽʛè. ʋ ʥʠʭ ʤʘʣʘ ʧʨʘʚʦ ʧʦʣʶʚʘʪʠ ʣʠʰʝ 

ʨʦʜʠʥʘ ʢʥʷʟʷ ʘʙʦ ʟʘ ʡʦʛʦ ʦʩʦʙʠʩʪʠʤ ʜʦʟʚʦʣʦʤ [4]. 

ɿʘ ʥʘʢʘʟʦʤ ʢʥʷʟʷ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ (1220ð1264 ʨʨ.) ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʚʝʣʠʢʽ 

ʟʘʧʦʚʽʜʥʠʢʠ ʫ ʤʝʞʘʭ ʩʫʯʘʩʥʠʭ ɹʽʣʦʚʝʟʴʢʦʾ (ɹʽʣʦʨʫʩʴ) ʪʘ ʋʤʘʥʩʴʢʦʾ ʧʫʱ (ʋʢʨʘʾʥʘ), 

ʷʢʽ ʡ ʥʠʥʽ ʚʠʜʽʣʝʥʽ ʷʢ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʨʠʪʦʨʽʾ, ʜʝ ʧʽʜ ʦʭʦʨʦʥʦʶ ʣʶʜʠʥʠ 

ʟʥʘʭʦʜʷʪʴʩʷ, ʟʦʢʨʝʤʘ, ʧʦʧʫʣʷʮʽʾ ʟʫʙʨʽʚ [5]. 

ɼʨʫʛʠʡ ʝʪʘʧ. ɺʥʘʩʣʽʜʦʢ ʞʦʨʩʪʦʢʦʾ ʤʦʥʛʦʣʦ-ʪʘʪʘʨʩʴʢʦʾ ʥʘʚʘʣʠ ʚʽʜʙʫʚʩʷ ʧʦʜʽʣ 

ʟʝʤʝʣʴ ʂʠʾʚʩʴʢʦʾ ʈʫʩʽ. ɿʥʘʯʥʘ ʾʭ ʯʘʩʪʠʥʘ ʦʧʠʥʠʣʘʩʷ ʫ ʩʢʣʘʜʽ ɺʝʣʠʢʦʛʦ ʢʥʷʟʽʚʩʪʚʘ 

ʃʠʪʦʚʩʴʢʦʛʦ. ʆʩʥʦʚʥʠʤʠ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʷʢʽ ʚʨʝʛʫʣʴʦʚʫʚʘʣʠ ʩʫʩʧʽʣʴʥʽ 

ʚʽʜʥʦʩʠʥʠ, ʚ ʪ. ʯ. ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ, ʙʫʣʠ ʉʪʘʪʫʪʠ ɺʝʣʠʢʦʛʦ ʂʥʷʟʽʚʩʪʚʘ ʃʠʪʦʚʩʴʢʦʛʦ, 

ʧʨʠʡʥʷʪʽ ʚ ʨʝʜʘʢʮʽʷʭ 1529, 1566, 1588 ʨ.ʨ.. ɯʥʰʠʤʠ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʤʠ 

ʥʦʨʤʘʪʠʚʥʠʤʠ ʘʢʪʘʤʠ ɺʝʣʠʢʦʛʦ ʂʥʷʟʽʚʩʪʚʘ ʃʠʪʦʚʩʴʢʦʛʦ ʙʫʣʠ çʋʩʪʘʚ ʥʘ ʚʦʣʦʢʠè 

1557 ʨ. ʪʘ ʃʽʩʦʚʠʡ ʋʩʪʘʚ 1567 ʨ [1]. 

ʉʦʙʦʨʥʝ ʋʣʦʞʝʥʥʷ 1649 ʨ. ʟʘʢʨʽʧʣʶʚʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʫ ʣʽʩʘʭ 

ʪʘ ʧʦʯʘʪʦʢ ʶʨʠʜʠʯʥʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʟʝʤʝʣʴ, ʫʛʽʜʴ, ʣʽʩʽʚ, ʱʦ ʾʭ ʨʦʟʜʘʣʘ ʚʣʘʜʘ ʟʘ ʜʦʚʛʽ 

ʨʦʢʠ ʷʢ ʚʠʥʘʛʦʨʦʜʫ ʟʘ ʜʝʨʞʘʚʥʫ ʩʣʫʞʙʫ. ɸ ʈʦʟʧʦʨʷʜʞʝʥʥʷ 1659 ʨ. ʽʟ ʄʦʩʢʚʠ 

ʤʽʩʪʠʣʦ ʥʘʢʘʟ ʧʨʦ ʟʘʙʦʨʦʥʫ ʦʜʥʦʯʘʩʥʦʛʦ ʩʧʘʣʶʚʘʥʥʷ ʚʝʣʠʢʠʭ ʜʽʣʷʥʦʢ ʣʽʩʫ [6]. 

ʊʨʝʪʽʡ ʝʪʘʧ. ʇʨʘʚʦʚʽ ʪʨʘʜʠʮʽʾ ʪʘ ʩʧʦʩʽʙ ʤʠʩʣʝʥʥʷ (ʤʝʥʪʘʣʽʪʝʪ), ʧʽʜʭʦʜʠ ʱʦʜʦ 

ʦʭʦʨʦʥʠ ʪʘ ʜʙʘʡʣʠʚʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʠʨʦʜʠ ʧʝʨʝʜʘʣʠʩʷ ʽ ʢʦʟʘʮʪʚʫ, ʷʢ ʧʨʦʚʽʜʥʽʡ 

ʩʫʩʧʽʣʴʥʽʡ ʚʝʨʩʪʚʽ, ʚʧʣʠʥʫʣʠ ʥʘ ʧʦʜʘʣʴʰʠʡ ʧʨʦʛʨʝʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʧʨʘʚʦʚʠʭ ʥʦʨʤ [1]. 22 ʣʠʩʪʦʧʘʜʘ 1649 ʨ. ʙʫʣʦ ʚʠʜʘʥʦ ʋʥʽʚʝʨʩʘʣ ɹ. ʍʤʝʣʴʥʠʮʴʢʦʛʦ 

ʧʨʦ ʟʘʙʦʨʦʥʫ ʢʦʟʘʢʘʤ çʨʦʙʠʪʠ ʰʢʦʜʫè ʚ ʣʽʩʘʭ ʂʠʾʚʩʴʢʦʛʦ ʄʠʭʘʡʣʽʚʩʴʢʦʛʦ 

ɿʦʣʦʪʦʚʝʨʭʦʛʦ ʄʦʥʘʩʪʠʨʷ. 12 ʣʠʧʥʷ 1721 ʨ. ʚʠʜʘʻʪʴʩʷ ʋʢʘʟ ɯ. ʉʢʦʨʦʧʘʜʩʴʢʦʛʦ ʧʨʦ 

ʟʘʙʦʨʦʥʫ ʚʠʨʫʙʢʠ ʣʽʩʫ, ʘ ʫ 1727 ʨ. ɼʘʥʠʣʦ ɸʧʦʩʪʦʣ ʚʠʜʘʚ ʋʥʽʚʝʨʩʘʣ ʧʨʦ ʟʘʙʦʨʦʥʫ 

ʨʫʙʢʠ ʣʽʩʫ ʧʦʙʣʠʟʫ ɻʘʜʷʯʘ [6]. 
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ʇʽʩʣʷ ʬʘʢʪʠʯʥʦʛʦ ʟʥʠʱʝʥʥʷ ʢʦʟʘʮʪʚʘ ʽ ʧʦʜʘʣʴʰʦʛʦ ʟʘʛʘʨʙʘʥʥʷ ʫʢʨʘʾʥʩʴʢʠʭ 

ʟʝʤʝʣʴ ʮʘʨʩʴʢʦʶ ʈʦʩʽʻʶ ʚ ʷʢʦʩʪʽ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʱʦʜʦ ʦʭʦʨʦʥʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʋʣʦʞʝʥʥʷ, ʫʢʘʟʠ ʮʘʨʷ, ʫʨʷʜʦʚʽ ʨʦʟʧʦʨʷʜʞʝʥʥʷ, ʽʥʩʪʨʫʢʮʽʾ, ʚʢʘʟʽʚʢʠ 

ʪʦʱʦ [1]. 

ʏʝʪʚʝʨʪʠʡ ʝʪʘʧ. ʇʽʜ ʯʘʩ ʮʘʨʶʚʘʥʥʷ ʇʝʪʨʘ ɯ ʫ ʈʦʩʽʾ ʪʝʞ ʙʘʛʘʪʦ ʙʫʣʦ ʟʨʦʙʣʝʥʦ 

ʚ ʛʘʣʫʟʽ ʟʙʝʨʝʞʝʥʥʷ ʣʽʩʽʚ. ʉʘʤʝ ʚʽʥ ʧʝʨʰʠʤ ʩʪʚʦʨʠʚ ʣʽʩʥʝ ʫʧʨʘʚʣʽʥʥʷ ʽ ʩʠʩʪʝʤʫ ʡʦʛʦ 

ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʦʭʦʨʦʥʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʘʛʘʪʴʦʭ ʧʦʧʝʨʝʜʥʽʭ ʧʨʠʨʦʜʥʠʯʠʭ ʟʘʢʦʥʽʚ, ʚ 

ʫʢʘʟʘʭ ʇʝʪʨʘ ɯ ʷʚʥʦ ʙʫʣʦ ʚʠʨʘʞʝʥʦ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʫ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫ ʟʙʝʨʝʞʝʥʥʽ 

ʣʽʩʽʚ, ʥʘʩʘʤʧʝʨʝʜ, ʜʣʷ ʧʦʪʨʝʙ ʢʦʨʘʙʣʝʙʫʜʫʚʘʥʥʷ. ʎʘʨ ʇʝʪʨʦ ɯ ʟʘʙʦʨʦʥʠʚ ʚʠʨʫʙʢʫ 

ʧʦʤʽʱʠʢʘʤʠ ʜʫʙʦʚʦʛʦ ʣʽʩʫ ʥʘ ʾʭʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʽʩ ʥʘ ʜʨʦʚʘ. 

ɼʣʷ ʦʧʘʣʝʥʥʷ ʥʘʢʘʟʫʚʘʚ ʨʦʟʨʦʙʣʷʪʠ ʪʦʨʬʦʚʠʱʝ. ʆʜʠʥ ʟ ʡʦʛʦ ʫʢʘʟʽʚ ʧʝʨʝʜʙʘʯʘʚ 

ʦʭʦʨʦʥʫ ʣʽʩʽʚ ʥʘ ʙʝʨʝʛʘʭ ʨʽʯʦʢ ʚ 20-50 ʚʝʨʩʪʥʽʡ ʩʤʫʟʽ. ʎʽ ʣʽʩʠ, ʷʢ ʚʦʜʦʦʭʦʨʦʥʥʽ ʽ 

ʢʦʨʘʙʝʣʴʥʽ, ʙʫʣʠ ʦʛʦʣʦʰʝʥʽ ʟʘʧʦʚʽʜʥʠʤʠ [3] 

ʊ.ɭʛʦʨʦʚʘ, ʟʘʟʥʘʯʘʻ, ʱʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʜʽʷʣʠ ʤʽʩʮʝʚʽ ʟʘʢʦʥʠ çɿʽʙʨʘʥʥʷ 

ʤʘʣʦʨʦʩʽʡʩʴʢʠʭ ʧʨʘʚè [6]. 

 80-90-ʪʽ ʨʦʢʠ ʍɯʍ ʩʪ. ʙʫʣʠ ʚʽʜʟʥʘʯʝʥʽ ʚ ʈʦʩʽʡʩʴʢʽʡ ʽʤʧʝʨʽʾ ʙʫʨʭʣʠʚʠʤ 

ʨʦʟʚʠʪʢʦʤ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʽ ʷʢ ʥʘʩʣʽʜʦʢ - ʧʦʯʘʪʢʦʤ ʩʝʨʡʦʟʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋʞʝ ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʍɯʍ ʩʪ. ʚ 

ʈʦʩʽʡʩʴʢʽʡ ʽʤʧʝʨʽʾ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʜʝʢʽʣʴʢʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʢʦʥʽʚ. ɿʦʢʨʝʤʘ, 

ʧʠʪʘʥʥʷ ʟ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ ʫʨʝʛʫʣʴʦʚʫʚʘʣʠʩʷ ʉʪʘʪʫʪʘʤʠ (ʧʨʦʤʠʩʣʦʚʠʡ ʽ 

ʙʫʜʽʚʝʣʴʥʠʡ), ʋʢʣʘʜʦʤ ʧʨʦ ʧʦʢʘʨʘʥʥʷ 1885 ʨ., ɿʚʦʜʦʤ ʟʘʢʦʥʽʚ 1892 ʨ., 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʮʠʨʢʫʣʷʨʘʤʠ. ʅʘ ʟʘʭʽʜʥʦʫʢʨʘʾʥʩʴʢʠʭ ʟʝʤʣʷʭ, ʷʢʽ ʚʭʦʜʠʣʠ ʜʦ ʩʢʣʘʜʫ 

ɸʚʩʪʨʦ-ʋʛʦʨʩʴʢʦʾ ʽʤʧʝʨʽʾ ʜʽʷʣʠ ʫʥʽʚʝʨʩʘʣʠ (1782 ʨ. ʽ 1807 ʨ), ʟʘʢʦʥʠ, ʧʨʘʚʠʣʘ ʪʦʱʦ, 

ʷʢʽ ʤʘʣʠ ʜʦʪʠʯʥʽʩʪʴ ʜʦ  ʧʨʘʚʦʦʭʦʨʦʥʥʦʾ  ʪʝʤʘʪʠʢʠ [1] 

ʇ'ʪ̫ʠʡ ʝʪʘʧ. ɿʚʽʩʥʦ, ʫ ʧʝʨʽʦʜ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʚʽʡʥʠ ʤʝʥʰ ʫʩʴʦʛʦ ʜʫʤʘʣʠ ʧʨʦ 

ʦʭʦʨʦʥʫ ʧʨʠʨʦʜʠ. ʇʨʘʚʜʘ, ʚʠʜʘʚʘʣʠʩʷ ʦʢʨʝʤʽ ʮʠʨʢʫʣʷʨʠ, ʧʦʩʪʘʥʦʚʠ, ʨʽʰʝʥʥʷ, 

ʚʽʜʥʦʚʣʶʚʘʣʠ ʜʽʷʣʴʥʽʩʪʴ ʧʝʚʥʠʭ ʢʦʤʽʪʝʪʽʚ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ [1]. 

ʋʢʨʘʾʥʩʴʢʘ ɻʝʪʴʤʘʥʩʴʢʘ ɼʝʨʞʘʚʘ ʟʘ ʯʘʩʽʚ ʛʝʪʴʤʘʥʘ ʇʘʚʣʘ ʉʢʦʨʦʧʘʜʩʴʢʦʛʦ 

ʫʪʚʦʨʠʣʘ ʄʽʥʽʩʪʝʨʩʪʚʦ ɿʝʤʝʣʴʥʠʭ ʉʧʨʘʚ, ʘ ʧʨʠ ʥʴʦʤʫ ð ʦʢʨʝʤʠʡ ʚʽʜʜʽʣ ʟ ʦʭʦʨʦʥʠ 

ʧʘʤ'ʷʪʦʢ ʧʨʠʨʦʜʠ, ʘ ʪʘʢʦʞ ʂʦʤʽʩʽʶ ʽʟ ʚʯʝʥʠʭ ʪʘ ʜʽʷʯʽʚ ʫ ʮʽʡ ʩʧʨʘʚʽ. ʋ ʂʠʻʚʽ ʚ 1918 ʨ. 
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ʽʩʥʫʚʘʚ ʪʘʢʦʞ ʧʨʠʚʘʪʥʠʡ "ʂʨʘʻʚʠʡ ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʠʡ ʂʦʤʽʪʝʪ", ʫ ʍʘʨʢʦʚʽ 

ʬʫʥʢʮʽʦʥʫʚʘʣʦ ʊʦʚʘʨʠʩʪʚʦ ʃʶʙʠʪʝʣʽʚ ʇʨʠʨʦʜʠ; ʚ ʆʜʝʩʽ ð ʉʧʽʣʢʘ ʥʘʫʢʦʚʠʭ 

ʪʦʚʘʨʠʩʪʚ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ. ʋ ʇʦʣʪʘʚʽ ʟʘʩʥʦʚʫʻʪʴʩʷ ʂʦʤʽʪʝʪ 

ʆʭʦʨʦʥʠ ʇʨʠʨʦʜʠ ʪʘ ʉʪʘʨʦʚʠʥʠ [7]. 

ʇʽʩʣʷ ʨʝʚʦʣʶʮʽʾ 1917 ʨ. ʚ ʋʢʨʘʾʥʽ ʨʦʟʧʦʯʘʣʦʩʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʤʝʨʝʞʽ 

ʟʘʧʦʚʽʜʥʠʭ ʪʝʨʠʪʦʨʽʡ. [5]. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʞʝ ʥʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʪʷ ʚʠʥʠʢʣʘ ʧʨʦʙʣʝʤʘ ʚʠʙʦʨʫ 

ʦʧʪʠʤʘʣʴʥʦʾ ʬʦʨʤʠ ʧʨʘʚʘ ʚʣʘʩʥʦʩʪʽ ʥʘ ʣʽʩʠ ï ʧʨʠʚʘʪʥʦʾ ʯʠ ʜʝʨʞʘʚʥʦʾ. ɺ ʪʘʢʦʤʫ 

ʚʠʧʘʜʢʫ, ʧʦʥʘʜ 100 ʨʦʢʽʚ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘ ʧʝʨʽʦʜ ʜʦ 1917 ʨʦʢʫ ʥʘ 

ʦʩʥʦʚʽ ʧʝʨʝʚʘʞʘʥʥʷ ʧʨʠʚʘʪʥʦʾ ʚʣʘʩʥʦʩʪʽ ʥʘ ʣʽʩʠ ʽ ʩʧʦʞʠʚʘʮʴʢʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʠʭ 

(70% ʣʽʩʽʚ ʫʢʨʘʾʥʩʴʢʠʭ ʛʫʙʝʨʥʽʡ ʟʥʘʭʦʜʠʣʦʩʴ ʫ ʧʨʠʚʘʪʥʽʡ ʚʣʘʩʥʦʩʪʽ) ʧʨʠʟʚʝʣʦ ʜʦ 

ʪʦʛʦ, ʱʦ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʣʽʩʽʚ ʨʽʚʥʠʥʥʦʾ ʋʢʨʘʾʥʠ ʟʤʝʥʰʠʣʘʩʷ ʥʘ 40%, ʚʠʩʦʢʦʷʢʽʩʥʽ 

ʜʫʙʦʚʽ ʪʘ ʩʦʩʥʦʚʽ ʣʽʩʠ ʧʨʘʢʪʠʯʥʦ ʟʥʠʢʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʝʚʦʣʶʮʽʡʥʠʭ ʧʦʜʽʡ 1917 ʨ. 

ʣʽʩʠ, ʷʢ ʽ ʽʥʰʽ ʧʨʠʨʦʜʥʽ ʙʘʛʘʪʩʪʚʘ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ, ʙʫʣʠ ʥʘʮʽʦʥʘʣʽʟʦʚʘʥʽ ʽ ʩʪʘʣʠ 

ʥʘʜʙʘʥʥʷʤ ʥʘʨʦʜʫ. ʆʜʥʠʤ ʽʟ ʧʝʨʰʠʭ ʟʘʢʦʥʽʚ ʈʘʜʷʥʩʴʢʦʾ ʚʣʘʜʠ ʙʫʚ ʜʝʢʨʝʪ çʇʨʦ 

ʟʝʤʣʶè, ʧʨʠʡʥʷʪʠʡ 26 ʞʦʚʪʥʷ 1917 ʨʦʢʫ, ʷʢʠʤ ʩʢʘʩʦʚʫʚʘʣʦʩʷ ʧʨʘʚʦ ʧʨʠʚʘʪʥʦʾ 

ʚʣʘʩʥʦʩʪʽ ʥʘ ʟʝʤʣʶ, ʾʾ ʥʘʜʨʘ, ʣʽʩʠ ʡ ʚʦʜʠ ʪʘ ʚʩʪʘʥʦʚʣʶʚʘʣʦʩʷ ʧʨʘʚʦ ʚʠʢʣʶʯʥʦʾ 

ʜʝʨʞʘʚʥʦʾ ʚʣʘʩʥʦʩʪʽ ʥʘ ʥʠʭ. ɿʝʤʣʷ ʩʪʘʣʘ ʚʣʘʩʥʽʩʪʶ ʜʝʨʞʘʚʠ ʪʘ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ 

ʛʨʦʤʘʜ ʽ ʚʠʣʫʯʘʣʘʩʷ ʟ ʮʠʚʽʣʴʥʦʛʦ ʦʙʦʨʦʪʫ. ɿʝʤʣʶ ʤʦʛʣʠ ʦʪʨʠʤʘʪʠ ʚ ʢʦʨʠʩʪʫʚʘʥʥʷ, 

ʣʠʰʝ ʪʽ ʦʩʦʙʠ, ʷʢʽ ʥʘ ʥʽʡ ʧʨʘʮʶʚʘʣʠ. ʁʦʛʦ ʯʠʥʥʽʩʪʴ ʨʦʟʧʦʚʩʶʜʞʫʚʘʣʘʩʷ ʥʘ ʚʩʽ 

ʨʘʜʷʥʩʴʢʽ ʨʝʩʧʫʙʣʽʢʠ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, ʚ ʨʘʜʷʥʩʴʢʠʡ ʧʝʨʽʦʜ ʧʨʠʚʘʪʥʘ ʚʣʘʩʥʽʩʪʴ ʥʘ 

ʣʽʩʠ ʙʫʣʘ ʧʦʚʥʽʩʪʶ ʩʢʘʩʦʚʘʥʘ, ʽ ʪʠʤ ʩʘʤʠʤ ʫʪʚʝʨʜʠʣʘʩʷ ʮʽʣʢʦʚʠʪʦ ʦʜʝʨʞʘʚʣʝʥʘ 

ʤʦʜʝʣʴ ʚʽʜʥʦʩʠʥ ʚʣʘʩʥʦʩʪʽ. ɼʝʢʨʝʪ ɺʎɺʂ çʇʨʦ ʣʽʩʠè ʚʽʜ 27 ʪʨʘʚʥʷ 1918 ʨ., ʚʚʝʜʝʥʠʡ 

ʚ ʋʢʨʘʾʥʩʴʢʽʡ ʈʉʈ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʝʢʨʝʪʫ ʈʅʂ ʋʢʨʘʾʥʠ ʚʽʜ 26 ʣʶʪʦʛʦ 1919 ʨ 

ʚʠʟʥʘʯʠʚ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʩʦʮʽʘʣʽʩʪʠʯʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟ 

ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʽʚ ʚ ʽʥʪʝʨʝʩʘʭ ʫʩʴʦʛʦ ʥʘʨʦʜʫ. ɼʘʥʠʡ ʜʦʢʫʤʝʥʪ ʚʩʪʘʥʦʚʠʚ 

ʥʦʚʠʡ ʧʨʘʚʦʚʠʡ ʩʪʘʪʫʩ ʣʽʩʽʚ ʚ ʜʝʨʞʘʚʽ [8]. 

ʐʦʩʪʠʡ ʝʪʘʧ. ʅʘ ʪʝʨʠʪʦʨʽʾ ɿʘʭʽʜʥʦʾ ʋʢʨʘʾʥʠ, ʦʢʫʧʦʚʘʥʦʾ ʇʦʣʴʱʝʶ, ʚ 20- 30-ʭ 

ʨʨ. XX ʩʪ. ʥʘʣʘʛʦʜʞʫʚʘʣʘʩʷ ʦʭʦʨʦʥʘ ʧʨʠʨʦʜʠ, ʘʢʪʠʚʥʦ ʚʠʜʘʚʘʣʠʩʷ ʫʢʘʟʠ, ʟʘʢʦʥʠ, 

ʜʝʢʨʝʪʠ, ʟʘʪʚʝʨʜʞʫʚʘʣʠʩʷ ʩʪʘʪʫʪʠ, ʧʨʘʚʠʣʘ, ʧʦʣʦʞʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, 3 ʛʨʫʜʥʷ 1927 ʨ. 
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ʚ ʇʦʣʴʱʽ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʥʦʚʠʡ ʤʠʩʣʠʚʩʴʢʠʡ ʟʘʢʦʥ. ʋ ʩʽʯʥʽ 1919 ʨ. ʚ ʇʦʣʴʱʽ ʙʫʣʦ 

ʚʠʜʘʥʦ ʜʝʢʨʝʪ çʇʨʦ ʦʨʛʘʥʽʟʘʮʽʶ ʦʭʦʨʦʥʠ ʣʽʩʽʚè. ʋ 1920-ʭ ʨ. ʙʫʣʦ ʚʠʜʘʥʦ ʯʠʤʘʣʦ 

ʫʢʘʟʽʚ, ʷʢʽ ʧʦʣʽʧʰʫʚʘʣʠ ʦʭʦʨʦʥʫ ʣʽʩʽʚ [1]. 

ʃʽʩʠ ʧʝʨʝʩʪʘʣʠ ʙʫʪʠ ʦʙôʻʢʪʦʤ ʮʠʚʽʣʴʥʦ-ʧʨʘʚʦʚʠʭ ʫʛʦʜ ʽ ʮʝ ʟʫʤʦʚʠʣʦ 

ʚʠʢʣʶʯʝʥʥʷ ʣʽʩʦʚʠʭ ʚʽʜʥʦʩʠʥ ʟ ʧʨʝʜʤʝʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʮʠʚʽʣʴʥʦʛʦ ʧʨʘʚʘ ʜʝ ʚʦʥʠ 

ʟʥʘʭʦʜʠʣʠʩʴ ʚ ʫʤʦʚʘʭ ʧʨʠʚʘʪʥʦʾ ʚʣʘʩʥʦʩʪʽ ʜʦ 1917 ʨʦʢʫ [8]. 

ʖʨʯʠʰʠʥ ʅ.ɻ. ʟʘʟʥʘʯʘʻ, ʱʦ ʚʧʨʦʜʦʚʞ 1930-1950 ʨ.ʨ. ʫ ʈʘʜʷʥʩʴʢʦʤʫ ʉʦʶʟʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʜʤʽʨʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʣʽʩʽʚ, ʷʢʘ ʧʨʠʟʚʝʣʘ ʜʦ ʨʫʡʥʽʚʥʠʭ ʥʘʩʣʽʜʢʽʚ 

ʜʣʷ ʣʽʩʽʚ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ.  

ʋʢʘʟʦʤ ʇʨʝʟʠʜʽʾ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʋʈʉʈ ʚʽʜ 25 ʙʝʨʝʟʥʷ 1967 ʨ.  ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʚ 

ʋʢʨʘʾʥʩʴʢʽʡ ʈʉʈ ɼʝʨʞʘʚʥʠʡ ʢʦʤʽʪʝʪ ʟ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ [1]. 

ɼʝʨʞʘʚʥʘ ʚʣʘʩʥʽʩʪʴ ʥʘ ʣʽʩʠ, ʷʢʫ ʫʩʪʘʥʦʚʠʚ ʨʘʜʷʥʩʴʢʠʡ ʫʨʷʜ, ʚʠʷʚʠʣʘʩʴ ʥʝ 

ʝʬʝʢʪʠʚʥʦʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ ʚʽʜʙʫʚʘʣʘʩʴ ʝʢʩʧʣʫʘʪʘʮʽʷ ʣʽʩʽʚ, 

ʥʝʝʬʝʢʪʠʚʥʽʩʪʴ ʦʭʦʨʦʥʠ ʣʽʩʽʚ ʚʽʜ ʰʢʽʜʥʠʢʽʚ, ʧʦʞʝʞ, ʟʘʙʦʣʦʯʫʚʘʥʥʷ, ʥʝʟʘʜʦʚʽʣʴʥʠʡ 

ʩʪʘʥ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʨʦʙʽʪ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʤʽʪʥʦʛʦ ʚʠʩʥʘʞʝʥʥʷ ʣʽʩʦʚʠʭ 

ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ [9]. 

ʉʴʦʤʠʡ ʝʪʘʧ. ʍʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ ʜʘʥʦʛʦ ʝʪʘʧʫ ʨʦʟʚʠʪʢʫ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʻ ʧʦʩʪʫʧʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʟʘʮʽʾ ʤʘʡʞʝ ʚʩʽʭ ʩʬʝʨ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʘ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ ʜʦʚʢʽʣʣʷ, ʧʦʚôʷʟʘʥʘ ʽʟ 

ʽʥʪʝʥʩʠʚʥʠʤ ʩʧʦʞʠʚʘʥʥʷʤ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʧʦʩʠʣʝʥʥʷʤ ʫʚʘʛʠ ʜʦ ʚʠʩʦʢʠʭ 

ʩʪʘʥʜʘʨʪʽʚ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʽʞʥʘʨʦʜʥʦ-ʧʨʘʚʦʚʦʾ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ, ʟʦʢʨʝʤʘ ʫ ʢʨʘʾʥʘʭ 

ɭʉ.  

ʋ 1993 ʨ. ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦ ʙʘʞʘʥʥʷ ʜʝʨʞʘʚʠ 

"ʫʜʦʩʢʦʥʘʣʠʪʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʨʦʜʥʠʤʠ ʟʘʧʦʚʽʜʥʠʢʘʤʠ ʪʘ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʧʘʨʢʘʤʠ". 

ʋ 1994 ʨ. ʙʫʚ ʧʨʠʡʥʷʪʠʡ ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ "ʇʨʦ ʨʝʟʝʨʚ ʪʝʨʠʪʦʨʽʡ ʜʣʷ ʥʘʩʪʫʧʥʦʛʦ 

ʟʙʝʨʝʞʝʥʥʷ". ʋʢʨʘʾʥʩʴʢʘ ʧʦʣʽʪʠʢʘ ʧʦʣʷʛʘʻ ʫ ʟʙʽʣʴʰʝʥʥʽ ʧʣʦʱ ʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ, 

ʦʧʪʠʤʽʟʘʮʽʾ ʤʝʨʝʞʽ ʟʽ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʠ, ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ 

ʧʨʠʚʘʪʠʟʘʮʽʾ ʮʽʥʥʠʭ ʧʨʠʨʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ ʪʘ ʪʝʨʠʪʦʨʽʡ.  

ɺ ʋʢʨʘʾʥʽ ʦʭʦʨʦʥʷʻʪʴʩʷ 6622 ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙ'ʻʢʪʽʚ, ʷʢʽ ʧʦʢʨʠʚʘʶʪʴ 3,67% ʾʾ 

ʪʝʨʠʪʦʨʽʾ. ʉʝʨʝʜ ʥʠʭ 8 ʥʘʮʽʦʥʘʣʴʥʠʭ ʧʘʨʢʽʚ (492 000 ʛʘ), 4 ʙʽʦʩʬʝʨʥʽ ʟʘʧʦʚʽʜʥʠʢʠ 
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(227 000 ʛʘ), 15 ʧʨʠʨʦʜʥʠʭ ʟʘʧʦʚʽʜʥʠʢʽʚ (114 000 ʛʘ) ʪʘ 25 ʣʘʥʜʰʘʬʪʥʠʭ ʧʘʨʢʽʚ, ʷʢʽ 

ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʪʝʨʠʪʦʨʽʾ, ʜʝ ʦʭʦʨʦʥʷʶʪʴʩʷ ʦʩʥʦʚʥʽ ʨʠʩʠ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ 

(ʫʟʙʝʨʝʞʞʷ, ʤʦʨʩʴʢʽ ʝʢʦʩʠʩʪʝʤʠ, ʨʽʢʠ ʪʘ ʾʭ ʧʣʘʚʥʽ, ʦʟʝʨʘ, ʙʦʣʦʪʘ, ʣʫʢʠ, ʩʪʝʧʠ, ʣʽʩʠ ʪʘ 

ʛʦʨʠ). ɯʥʰʽ ʦʭʦʨʦʥʥʽ ʦʙ'ʻʢʪʠ ʚʢʣʶʯʘʶʪʴ ʙʦʪʘʥʽʯʥʽ ʩʘʜʠ (17), ʨʦʟʩʘʜʥʠʢʠ ʜʝʨʝʚ (19), 

ʤʝʤʦʨʽʘʣʴʥʽ ʧʘʨʢʠ (88) ʪʘ ʟʦʦʧʘʨʢʠ [6]. 

ɿʘʜʣʷ ʟʘʭʠʩʪʫ ʫʟʙʝʨʝʞʞʷ ʟʘʙʦʨʦʥʝʥʦ ʙʫʜʽʚʥʠʮʪʚʦ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ ʫ 

ʤʝʞʘʭ 2 ʢʤ ʚʽʜ ʣʽʥʽʾ ʤʦʨʷ. ʆʩʦʙʣʠʚʦ ʩʫʚʦʨʦ ʦʭʦʨʦʥʷʶʪʴʩʷ ʧʝʨʰʽ 50 ʤ. 

ʇʦʯʠʥʘʶʯʠ ʟ 1993 ʨ., ʢʦʣʠ ʋʢʨʘʾʥʘ ʧʽʜʧʠʩʘʣʘ ɻʝʣʴʩʽʥʩʴʢʫ ʄʽʥʽʩʪʝʨʩʴʢʫ 

ɼʝʢʣʘʨʘʮʽʶ ʧʨʦ ʩʪʘʣʝ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʘʤʠ, ʟʤʽʥʶʻʪʴʩʷ ʧʨʘʢʪʠʢʘ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ [10]. 

ɿ ʧʨʠʡʥʷʪʪʷʤ ʅʝʟʘʣʝʞʥʦʩʪʽ, ɺʝʨʭʦʚʥʦʶ ʈʘʜʦʶ ʋʢʨʘʾʥʠ ʧʨʠʡʥʷʪʦ ʨʷʜ ʟʘʢʦʥʽʚ, 

ʱʦ ʨʝʛʫʣʶʶʪʴ ʧʨʘʚʦʚʽ ʦʩʥʦʚʠ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʥʘʰʦʾ ʜʝʨʞʘʚʠ. ʋ ʂʦʥʩʪʠʪʫʮʽʾ ʋʢʨʘʾʥʠ ʚʢʘʟʫʻʪʴʩʷ: 

"ʂʦʞʥʠʡ ʛʨʦʤʘʜʷʥʠʥ ʤʘʻ ʧʨʘʚʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʧʨʠʨʦʜʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ ʧʨʘʚʘ 

ʚʣʘʩʥʦʩʪʽ ʥʘʨʦʜʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɿʘʢʦʥʫ" (ʩʪʘʪʪʷ 13), "ʂʦʞʝʥ ʟʦʙʦʚ'ʷʟʘʥʠʡ ʥʝ 

ʟʘʧʦʜʽʷʪʠ ʰʢʦʜʫ ʧʨʠʨʦʜʽ, ʢʫʣʴʪʫʨʥʽʡ ʩʧʘʜʱʠʥʽ, ʚʽʜʰʢʦʜʦʚʫʚʘʪʠ ʟʘʚʜʘʥʽ ʥʠʤ 

ʟʙʠʪʢʠ" (ʩʪʘʪʪʷ 66) [11]. 

ɿʘʢʦʥ ʋʢʨʘʾʥʠ "ʇʨʦ ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ" (ʚʽʜ 

26.06.1991 ʨ.) ʚʠʟʥʘʯʠʚ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʢʦʣʦ ʧʨʠʨʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʧʨʘʚʦʚʽʡ ʦʭʦʨʦʥʽ, 

ʦʨʛʘʥʠ ʽ ʛʨʦʤʘʜʩʴʢʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʭʦʨʦʥʫ ʧʨʠʨʦʜʠ ʽ ʨʝʛʫʣʶʶʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ [12]. 

ɿʘʢʦʥʦʜʘʚʩʪʚʦʤ ʋʢʨʘʾʥʠ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʡ ʬʦʥʜ ʦʭʦʨʦʥʷʻʪʴʩʷ ʷʢ 

ʥʘʮʽʦʥʘʣʴʥʝ ʥʘʜʙʘʥʥʷ. ʋʢʨʘʾʥʘ ʨʦʟʛʣʷʜʘʻ ʮʝʡ ʬʦʥʜ ʷʢ ʩʢʣʘʜʦʚʫ ʯʘʩʪʠʥʫ ʩʚʽʪʦʚʦʾ 

ʩʠʩʪʝʤʠ ʧʨʠʨʦʜʥʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙ'ʻʢʪʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʧʽʜ ʦʩʦʙʣʠʚʦʶ ʦʭʦʨʦʥʦʶ 

[13]. 

ɻʦʣʦʚʥʠʤ ʥʘʜʙʘʥʥʷʤ ʟ ʦʭʦʨʦʥʠ ʣʽʩʽʚ, ʩʪʘʚ ʃʽʩʦʚʠʡ ʢʦʜʝʢʩ, ʧʨʠʡʥʷʪʠʡ 

21.01.1994 ʨʦʢʫ.  

ʃʽʩʦʚʠʤ ʂʦʜʝʢʩʦʤ ʥʘʜʘʻʪʴʩʷ ʧʨʘʚʦ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʽʚ ʫ ʢʫʣʴʪʫʨʥʦʤʫ ʩʝʥʩʽ. 

ɿʛʽʜʥʦ ʩʪʘʪʪʽ 74 ʃʽʩʦʚʦʛʦ ʂʦʜʝʢʩʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʣʽʩʽʚ ʜʣʷ 
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ʢʫʣʴʪʫʨʥʦ-ʦʟʜʦʨʦʚʯʠʭ, ʨʝʢʨʝʘʮʽʡʥʠʭ, ʩʧʦʨʪʠʚʥʠʭ, ʪʫʨʠʩʪʠʯʥʠʭ ʽ ʦʩʚʽʪʥʴʦ-ʚʠʭʦʚʥʠʭ 

ʮʽʣʝʡ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ 

ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ ʣʽʩʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʟ ʜʦʜʝʨʞʘʥʥʷʤ 

ʧʨʘʚʠʣ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʧʨʠʤʽʩʴʢʠʭ ʟʦʥ ʽ ʩʘʥʽʪʘʨʥʠʭ ʚʠʤʦʛ. ʋ ʣʽʩʘʭ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ, ʣʽʩʦʢʦʨʠʩʪʫʚʘʯʽ ʧʦʚʠʥʥʽ ʟʜʽʡʩʥʶʚʘʪʠ ʨʦʙʦʪʠ 

ʱʦʜʦ ʾʭ ʙʣʘʛʦʫʩʪʨʦʶ. 

ɿʘʭʦʜʠ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʽʩʽʚ, ʨʦʟʢʨʠʚʘʻ ʩʪʘʪʪʷ 83: çɿ ʤʝʪʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʽʩʽʚ ʾʭ ʚʣʘʩʥʠʢʠ ʪʘ ʧʦʩʪʽʡʥʽ ʣʽʩʦʢʦʨʠʩʪʫʚʘʯʽ 

ʟʜ̔ʡʩʥʶʶʪʴ ʟʘʭʦʜʠ ʱʦʜʦ: 

1) ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʽ ʟʝʤʝʣʴ, ʟʘʡʥʷʪʠʭ ʯʘʛʘʨʥʠʢʘʤʠ, ʨʽʜʢʦʣʽʩʩʷʤ, 

ʥʠʟʴʢʦʧʦʚʥʦʪʥʠʤʠ ʽ ʥʝʩʪʽʡʢʠʤʠ ʜʝʨʝʚʦʩʪʘʥʘʤʠ; 

2) ʧʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ (ʤʝʣʽʦʨʘʮʽʷ, ʟʘʧʦʙʽʛʘʥʥʷ ʝʨʦʟʽʾ ˇʨʫʥʪʽʚ, 

ʟʘʙʦʣʦʯʫʚʘʥʥʶ, ʟʘʩʦʣʝʥʥʶ ʪʘ ʽʥʰʠʤ ʥʝʛʘʪʠʚʥʠʤ ʧʨʦʮʝʩʘʤ); 

3) ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʜʦʩʷʛʥʝʥʴ ʩʝʣʝʢʮʽʾ, ʣʽʩʦʚʦʛʦ ʥʘʩʽʥʥʠʮʪʚʘ, 

ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘʡʮʽʥʥʽʰʠʭ ʫ ʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ; 

4) ʝʬʝʢʪʠʚʥʦʛʦ ʜʦʛʣʷʜʫ ʟʘ ʣʽʩʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ; 

5) ʦʭʦʨʦʥʠ ʣʽʩʽʚ ʚʽʜ ʧʦʞʝʞ, ʟʘʭʠʩʪʫ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ; 

6) ʦʧʪʠʤʽʟʘʮʽʾ ʚʽʢʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʣʽʩʽʚ.è [14]. 

ɺʠʩʥʦʚʢʠ. ɺʽʜʪʘʢ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ, ʱʦ ʱʝ ʟʘ ʯʘʩʽʚ ʂʠʾʚʩʴʢʦʾ ʈʫʩʽ ʽʩʥʫ-

ʚʘʣʠ ʧʨʘʚʦʚʽ ʧʽʜʩʪʘʚʠ ʱʦʜʦ ʦʭʦʨʦʥʠ ʣʽʩʽʚ, ʚʽʜʦʙʨʘʞʝʥʽ ʫ ñʈʫʩʴʢʽʡ ʇʨʘʚʜʽò.  

ʉʠʩʪʝʤʘ ʦʭʦʨʦʥʠ ʣʽʩʽʚ ʫ ʃʠʪʦʚʩʴʢʦ-ʈʫʩʴʢʦʤʫ ʢʥʷʟʽʚʩʪʚʽ ʜʣʷ ʥʘʩ ʯʽʪʢʽʰʘ ʽ 

ʟʨʦʟʫʤʽʣʽʰʘ ʟʘʚʜʷʢʠ ʜʦʢʫʤʝʥʪʘʤ, ʱʦ ʟʙʝʨʝʛʣʠʩʷ ʽ ʟ ʧʝʚʥʠʭ ʘʩʧʝʢʪʽʚ ʚʞʝ 

ʨʦʟʛʣʷʜʘʣʠʩʷ ʥʘʫʢʦʚʮʷʤʠ.  

ʇʨʘʚʦʚʽ ʪʨʘʜʠʮʽʾ ʪʘ ʩʧʦʩʽʙ ʤʠʩʣʝʥʥʷ (ʤʝʥʪʘʣʽʪʝʪ), ʧʽʜʭʦʜʠ ʱʦʜʦ ʦʭʦʨʦʥʠ ʪʘ 

ʜʙʘʡʣʠʚʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʠʨʦʜʠ ʧʝʨʝʜʘʣʠʩʷ ʽ ʢʦʟʘʮʪʚʫ, ʷʢ ʧʨʦʚʽʜʥʽʡ ʩʫʩʧʽʣʴʥʽʡ 

ʚʝʨʩʪʚʽ, ʚʧʣʠʥʫʣʠ ʥʘ ʧʦʜʘʣʴʰʠʡ ʧʨʦʛʨʝʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʘʚʦʚʠʭ 

ʥʦʨʤ. ɿ ʤʝʪʦʶ ʥʘʣʘʛʦʜʞʝʥʥʷ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ ʚʠʜʘʚʘʣʠʩʷ ʛʨʘʤʦʪʠ ʛʝʪʴʤʘʥʘ ʪʘ 

ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʂʦʰʘ, ʦʢʨʝʤʽ ʋʥʽʚʝʨʩʘʣʠ, ʦʨʜʝʨʠ, ʽʥʩʪʨʫʢʮʽʾ, ʣʠʩʪʽʚʢʠ, ʜʝʢʨʝʪʠ. 

ʌʦʨʤʫʚʘʥʥʷ ʣʽʩʦʦʭʦʨʦʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʫʯʘʩʥʦʾ ʋʢʨʘʾʥʠ ʚ 

ʧʝʨʽʦʜ ʟ ʢʽʥʮʷ IX ʩʪ. ʜʦ ʧʦʯʘʪʢʫ XX ʩʪ. ʚʽʜʙʫʚʘʣʦʩʷ ʜʦʩʠʪʴ ʩʪʨʽʤʢʦ, ʘʣʝ ʜʝʱʦ 
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ʬʨʘʛʤʝʥʪʘʨʥʦ ʪʘ ʨʦʟʨʽʟʥʝʥʦ, ʱʦ ʧʦʚôʷʟʘʥʦ ʽʟ ʧʦʜʽʣʦʤ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʥʘ ʯʘʩʪʠʥʠ 

ʪʘ ʥʘʣʝʞʥʽʩʪʴ ʾʭ ʜʦ ʨʽʟʥʠʭ ʜʝʨʞʘʚ, ʯʘʩʪʦʶ ʟʤʽʥʦʶ ʚʣʘʜʠ, ʷʢʘ ʢʝʨʫʚʘʣʘ ʥʘ ʦʢʨʝʤʠʭ 

ʯʘʩʪʠʥʘʭ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ ʟʤʽʥʘʤʠ, ʪʦʱʦ. ʆʩʦʙʣʠʚʽʩʪʶ 

ʙʫʣʘ ʚʽʜʩʫʪʥʽʩʪʴ ʻʜʠʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʤʘʩʠʚʫ ʣʽʩʦʦʭʦʨʦʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʥʝ 

ʙʫʣʦ ʻʜʠʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʨʝʛʫʣʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʚʽʜʥʦʩʠʥ, ʘ ʥʘʚʧʘʢʠ, ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʩʫʯʘʩʥʦʾ ʋʢʨʘʾʥʠ ʥʘ ʦʢʨʝʤʠʭ ʾʾ ʯʘʩʪʠʥʘʭ ʽʩʥʫʚʘʣʠ ʨʽʟʥʽ, ʯʘʩʪʦ ʩʫʧʝʨʝʯʣʠʚʽ 

ʧʨʘʚʦʧʦʨʷʜʢʠ ʪʘ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʝ ʣʽʩʦʦʭʦʨʦʥʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ. 

ʈʘʜʷʥʩʴʢʠʡ ʜʦʩʚʽʜ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʻ ʢʨʘʡʥʽʤ ʧʨʦʷʚʦʤ 

ʦʜʝʨʞʘʚʣʝʥʥʷ ʣʽʩʽʚ ʽʟ ʫʩʽʤʘ ʥʝʛʘʪʠʚʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ, ʷʢʽ ʚʠʪʽʢʘʣʠ ʟ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɺ ʉʈʉʈ ʣʽʩʦʝʢʩʧʣʫʘʪʘʮʽʷ ʧʘʥʫʚʘʣʘ ʥʘʜ ʽʥʪʝʨʝʩʘʤʠ ʦʭʦʨʦʥʠ ʣʽʩʽʚ, ʦʩʢʽʣʴʢʠ ʚʠʢʣʶʯʥʘ 

ʜʝʨʞʘʚʥʘ ʚʣʘʩʥʽʩʪʴ ʥʘ ʣʽʩʠ ʥʝ ʚʠʩʪʫʧʘʣʘ ʛʘʨʘʥʪʽʻʶ ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. ʉʴʦʛʦʜʥʽ, ʢʦʣʠ ʋʢʨʘʾʥʘ ʧʝʨʝʞʠʚʘʻ ʥʝ ʣʝʛʢʽ ʯʘʩʠ, ʢʦʣʠ ʝʢʦʥʦʤʽʢʘ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʘʥʝʧʘʜʽ ʽ ʤʘʞʝ ʚ ʙʽʣʴʰʦʩʪʽ ʛʘʣʫʟʷʭ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽʩʥʫʻ 

ʙʝʟʣʽʯ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʙʣʝʤ, ʝʢʦʥʦʤʽʯʥʠʡ ʩʪʘʥ ʧʽʜʧʨʠʻʤʩʪʚ ʣʽʩʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʪʘ ʣʽʩʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʮʽʣʦʤʫ ʭʦʯʝ ʙʘʞʘʪʠ ʢʨʘʱʦʛʦ. ʅʝʩʪʘʙʽʣʴʥʽʩʪʴ ʫʢʨʘʾʥʩʴʢʦʾ 

ʝʢʦʥʦʤʽʢʠ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʾ ʚʘʣʶʪʠ, ʥʝʩʪʘʯʘ ʦʙʽʛʦʚʠʭ ʢʦʰʪʽʚ ʬʽʥʘʥʩʦʚʠʭ ʘʢʪʠʚʽʚ 

ʧʽʜʧʨʠʻʤʩʪʚ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʩʪʽʡʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʧʫʱʝʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʾʾ 

ʷʢʦʩʪʽ ʪʘ ʢʦʥʢʫʨʝʥʪʥʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘ ʨʠʥʢʫ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʛʘʣʫʟʝʡ ʣʽʩʦʚʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʦʪʨʝʙʫʻ ʧʦʚʥʦʛʦ ʨʘʜʠʢʘʣʴʥʦʛʦ ʨʝʬʦʨʤʫʚʘʥʥʷ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʟʘʤʽʥʫ ʬʽʟʠʯʥʦ ʪʘ ʤʦʨʘʣʴʥʦ ʟʘʩʪʘʨʽʣʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʥʘʜʽʣʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ 

ʦʙʽʛʦʚʠʤʠ ʢʦʰʪʘʤʠ, ʨʦʟʨʦʙʢʘ ʝʬʝʢʪʠʚʥʠʭ, ʨʘʮʽʦʥʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʨʘʮʽʦʥʘʣʴʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʭʦʜʽʚ. ʅʘ ʧʨʝʚʝʣʠʢʠʡ ʞʘʣʴ, ʩʴʦʛʦʜʥʽ, ʚ ʜʝʨʞʘʚʽ ʽʩʥʫʻ ʟʥʘʯʥʠʡ 

ʜʝʬʽʮʠʪ ʛʨʦʰʦʚʠʭ ʢʦʰʪʽʚ ʽ ʪʦʤʫ ʩʧʦʜʽʚʘʪʠʩʴ ʥʘ ʨʝʬʦʨʤʫʚʘʥʥʷ ʚ ʙʣʠʟʴʢʦʤʫ 

ʤʘʡʙʫʪʥʴʦʤʫ ʣʽʩʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʮʽʣʦʤʫ ʥʝ 

ʜʦʚʦʜʠʪʴʩʷ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ: 

1.ʊʶʥ ɺ.ʄ. ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʧʨʘʚʦʚʽ ʟʘʩʘʜʠ ʥʘʛʣʷʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ 
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