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ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ɯʍ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

çʂʨʘʤʘʨʦʚʩʴʢʽ ʯʠʪʘʥʥʷè ʟ ʥʘʛʦʜʠ 115-ʾ ʨʽʯʥʠʮʽ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʜʦʢʪʦʨʘ 

ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ, ʯʣʝʥʘ-ʢʦʨʝʩʧʦʥʜʝʥʪʘ ɺɸʉɻʅɯʃ, ʚʽʮʝʧʨʝʟʠʜʝʥʪʘ 

ʋɸʉɻʅ ʂʨʘʤʘʨʦʚʘ ɺʦʣʦʜʠʤʠʨʘ ʉʘʚʦʚʠʯʘ (1906-1987) 24-25 ʣʶʪ. 2022 ʨ., 

ʤ. ʂʠʾʚ / ʄʆʅ ʋʢʨʘʾʥʠ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ. ʂ.: ɺʠʜʘʚʥʠʯʠʡ ʮʝʥʪʨ ʅʋɹʽʇ ʋʢʨʘʾʥʠ, 2022. 

425 ʩ. 

 

ɺ ʟʙʽʨʥʠʢʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʥʘʫʢʦʚʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ ʅʋɹʽʇ ʋʢʨʘʾʥʠ, 

ʧʨʦʚʽʜʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʢʦʨʜʦʥʥʠʭ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʪʘ ʥʘʫʢʦʚʠʭ 

ʫʩʪʘʥʦʚ, ʚ ʷʢʠʭ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʟʘʚʝʨʰʝʥʽ ʝʪʘʧʠ ʨʦʟʨʦʙʦʢ. 
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ʆʈɻɸʅɯɿɸʎɯʁʅʀʁ ʂʆʄɯʊɽʊ: 

 

ʅʽʢʦʣʘʻʥʢʦ ʉ. ʄ. ï ʨʝʢʪʦʨ ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʘʢʘʜʝʤʽʢ ʅɸʇʅ ʋʢʨʘʾʥʠ, 

ʛʦʣʦʚʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʢʦʤʽʪʝʪʫ; 

ɸʜʘʤʯʫʢ ɺ. ɺ. ï ʛʦʣʦʚʘ ʨʘʜʠ ʨʦʙʦʪʦʜʘʚʮʽʚ ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʜʠʨʝʢʪʦʨ 

çɯʄɸ ɸʇɺ ʅɸɸʅè, ʘʢʘʜʝʤʽʢ ʅɸɸʅ, ʩʧʽʚʛʦʣʦʚʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ 

ʢʦʤʽʪʝʪʫ; 

ʂʦʥʜʨʘʪʶʢ ɺ. ʄ. ï ʧʨʦʨʝʢʪʦʨ ʟ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʟʘʩʪʫʧʥʠʢ ʛʦʣʦʚʠ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʢʦʤʽʪʝʪʫ; 

ʈʫʞʠʣʦ ɿ. ɺ. ï ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʫ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘ ʜʠʟʘʡʥʫ ʅʋɹʽʇ 

ʋʢʨʘʾʥʠ, ʟʘʩʪʫʧʥʠʢ ʛʦʣʦʚʠ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʢʦʤʽʪʝʪʫ; 

ʄʝʣʴʥʠʢ ɺ. ɯ. ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʥʘʜʽʡʥʦʩʪʽ ʪʝʭʥʽʢʠ ʅʋɹʽʇ ʋʢʨʘʾʥʠ, 

ʩʝʢʨʝʪʘʨ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʢʦʤʽʪʝʪʫ; 

ʏʣʝʥʠ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʢʦʤʽʪʝʪʫ: 

ɸʫʣʽʥ ɺ. ɺ. ï ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʝʤʦʥʪʫ ʤʘʰʠʥ ʎʅʊʋ; 

ɸʨʘʢ ʄ. ï ʜʠʨʝʢʪʦʨ ɯʥʞʝʥʝʨʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ɽʩʪʦʥʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʥʘʫʢ 

ʧʨʦ ʞʠʪʪʷ (ɽʩʪʦʥʩʴʢʘ ʈʝʩʧʫʙʣʽʢʘ) (ʟʘ ʟʛʦʜʦʶ); 

ɸʬʪʘʥʜʽʣʷʥʮ ɭ. ɻ. ï ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʾ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʽ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ ʅʋɹʽʇ ʋʢʨʘʾʥʠ; 

ɹʘʢʫʣʽʥ ɭ.ɸ. ï ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʙʫʜʽʚʥʠʮʪʚʘ ʅʋɹʽʇ ʋʢʨʘʾʥʠ; 

ɹʻʣʦʻʚ ʍ. ï ʨʝʢʪʦʨ ʈʫʩʝʥʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çɸʥʛʝʣ ʂʘʥʯʝʚè, ʘʢʘʜʝʤʽʢ 

ɹʦʣʛʘʨʩʴʢʦʾ ɸʅ (ʈʝʩʧʫʙʣʽʢʘ ɹʦʣʛʘʨʽʷ) (ʟʘ ʟʛʦʜʦʶ); 

ɹʦʨʘʢ ʂ. ɺ. ï ʟʘʩʪʫʧʥʠʢ ʜʠʨʝʢʪʦʨʘ ɾɸʊʌʂ; 

ɹʨʘʪʽʰʢʦ ɺ. ɺ. ï ʜʝʢʘʥ ʄʊʌ ʅʋɹʽʇ ʋʢʨʘʾʥʠ; 

ɹʫʜʷʡ ʆ. ɺ. ï ʜʠʨʝʢʪʦʨ ʊʆɺ çʄʘʥʥ+ʍʫʤʤʝʣʴ ʌʽʣʴʪʨʝʡʰʥ ʊʝʢʥʦʣʦʜʞʽ 

ʋʢʨʘʾʥʘè (ʟʘ ʟʛʦʜʦʶ); 

ɹʫʣʛʘʢʦʚ ɺ. ʄ. ï ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʤʝʭʘʥʽʢʠ ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʘʢʘʜʝʤʽʢ 

ʅɸɸʅ; 

ɺʦʡʪʶʢ ɼ. ɻ. ï ʨʘʜʥʠʢ ʨʝʢʪʦʨʘ ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪ 

ʅɸɸʅ; 

ɻʝʨʫʢ ʉ. ʄ. ï ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʘʛʨʦʽʥʞʝʥʝʨʽʾ ɾɸʊʌʂ; 

ɼʦʤʝʡʢʘ ʈ. ï ʜʝʢʘʥ ʚʽʜʜʽʣʝʥʥʷ ɸʛʨʦʽʥʞʝʥʽʨʽʥʛʫ, ʋʥʽʚʝʨʩʠʪʝʪʫ ɺʽʪʘʫʪʘʩʘ 

ɺʝʣʠʢʦʛʦ, (ʃʠʪʦʚʩʴʢʘ ʈʝʩʧʫʙʣʽʢʘ) (ʟʘ ʟʛʦʜʦʶ); 

ɿʘʭʘʨʯʫʢ ʆ. ɺ. ï ʟʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʫ ʨʠʥʢʫ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ ʨʝʩʫʨʩʽʚ ʅʅʎ 

çɯɸɽè; 

ɯʚʘʥʠʰʠʥ ɺ.  ɺ. ï ʨʝʢʪʦʨ ɿɺʆ çʇʦʜʽʣʴʩʴʢʠʡ ɼʋè; 

ɯʚʘʥʦʚʩ C. ï ʜʠʨʝʢʪʦʨ ʋʣʙʨʦʢʩʴʢʦʛʦ ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ ʃʘʪʚʽʡʩʴʢʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʽ ʪʝʭʥʦʣʦʛʽʡ, (ʃʘʪʚʽʡʩʴʢʘ ʈʝʩʧʫʙʣʽʢʘ) (ʟʘ 

ʟʛʦʜʦʶ); 

ɯʛʥʘʪʴʻʚ ɭ. ɯ. ï ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʤʘʰʠʥʦʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʟʝʤʣʝʨʦʙʩʪʚʽ 

ʊɼɸʊʋ ʽʤʝʥʽ ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ; 

ʂʦʚʘʣʠʰʠʥ ʉ. ʁ. ï ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʫ ʤʝʭʘʥʽʢʠ ʪʘ ʝʥʝʨʛʝʪʠʢʠ ʃʅɸʋ; 
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ʂʦʨʝʥʢʦ ʄ. ï ʧʨʦʬʝʩʦʨ ɯʥʩʪʠʪʫʪʫ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʽʥʞʝʥʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʉʣʦʚʘʮʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʩ.-ʛ. ʚ ʅʽʪʨʽ, (ʉʣʦʚʘʮʴʢʘ ʈʝʩʧʫʙʣʽʢʘ); 

ʂʫʟʴʤʽʥʩʴʢʠʡ ʈ. ɼ. ï ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʪʝʭʥʽʯʥʦʛʦ 

ʩʝʨʚʽʩʫ ʤʘʰʠʥ ʽʤ. ʆ. ɼ. ʉʝʤʢʦʚʠʯʘ ʃʅɸʋ; 

ʂʫʚʘʯʦʚ ɺ. ʇ. ï ʜʝʢʘʥ ʄʊʌ ʊɼɸʊʋ ʽʤʝʥʽ ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ; 

ʂʫʣʴʛʘʚʠʡ ɺ. ʌ. ï ʛʝʥʝʨʘʣʴʥʠʡ ʜʠʨʝʢʪʦʨ ɺɻʆ çʋʢʨʘʾʥʩʴʢʘ ʘʩʦʮʽʘʮʽʷ 

ʘʛʨʘʨʥʠʭ ʽʥʞʝʥʝʨʽʚè; 

ʂʶʨʯʝʚ ʉ.  ɺ. ï ʨʝʢʪʦʨ ʊɼɸʊʋ ʽʤʝʥʽ ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ; 

ʃʠʪʦʚʯʝʥʢʦ ʆ. ɺ.  ï ʜʠʨʝʢʪʦʨ ɺʉʇ çʅʽʞʠʥʩʴʢʠʡ ʌʂ ʅʋɹʽʇ ʋʢʨʘʾʥʠè; 

ʃʦʚʝʡʢʽʥ B. C. ï ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʤʘʰʠʥ ʽ ʦʙʣʘʜʥʘʥʥʷ 

ʅʋɹʽʇ ʋʢʨʘʾʥʠ; 

ʃʫʢʘʯ ɺ. ʉ. ï ʜʠʨʝʢʪʦʨ ɺʇ çʅʽʞʠʥʩʴʢʠʡ ʘʛʨʦʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ʅʋɹʽʇ ʋʢʨʘʾʥʠ; 

ʄʘʨʫʩ O. A. ï ʟʘʩʪʫʧʥʠʢ ʜʝʢʘʥʘ ʬʘʢʫʣʴʪʝʪʫ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘ ʜʠʟʘʡʥʫ 

ʅʋɹʽʇ ʋʢʨʘʾʥʠ; 

ʄʝʣʴʥʠʢ ɺ. ɯ. ï ʥʘʯʘʣʴʥʠʢ ʚʽʜʜʽʣʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʅɼʏ 

ʅʋɹʽʇ ʋʢʨʘʾʥʠ; 

ʄʝʣʴʥʠʢ ɺ. ɯ. ï ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʚ 

ʨʦʩʣʠʥʥʠʮʪʚʽ ɼɹʊ; 

ʅʘʫʤʝʥʢʦ ʆ. ɸ. ï ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʩʝʨʚʽʩʥʦʾ ʽʥʞʝʥʝʨʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʤʘʪʝʨʽʘʣʽʚ ʽʤʝʥʽ ʆ. ɯ. ʉʽʜʘʰʝʥʢʘ ɼɹʋ; 

ʅʦʚʘʢ ʗ. ï ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʘʰʠʥ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʋʥʽʚʝʨʩʠʪʝʪʫ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʫ ʃʶʙʣʽʥʽ 

(ʈʝʩʧʫʙʣʽʢʘ ʇʦʣʴʱʘ); 

ʅʦʚʠʮʴʢʠʡ A. B. ï ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʥʘʜʽʡʥʦʩʪʽ ʪʝʭʥʽʢʠ ʅʋɹʽʇ ʋʢʨʘʾʥʠ; 

ʆʣʴʪ ʖ. ï ʧʨʦʬʝʩʦʨ ɯʥʞʝʥʝʨʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ɽʩʪʦʥʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʥʘʫʢ 

ʧʨʦ ʞʠʪʪʷ (ɽʩʪʦʥʩʴʢʘ ʈʝʩʧʫʙʣʽʢʘ); 

ʇʘʩʢʫʮʮʽ ʉ. ï ʧʨʦʬʝʩʦʨ ɼʝʧʘʨʪʘʤʝʥʪʫ ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʭ ʽ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ 

ʥʘʫʢ (DISAAT), ʫʥʽʚʝʨʩʠʪʝʪ ɸʣʴʜʦ ʄʦʨʦ ɹʘʨʽ (ɯʪʘʣʽʡʩʴʢʘ ʈʝʩʧʫʙʣʽʢʘ); 

ʇʠʣʠʧʘʢʘ ʉ. ʌ. ï ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʥʘʨʠʩʥʦʾ ʛʝʦʤʝʪʨʽʾ, ʢʦʤʧôʶʪʝʨʥʦʾ 

ʛʨʘʬʽʢʠ ʪʘ ʜʠʟʘʡʥʫ ʅʋɹʽʇ ʋʢʨʘʾʥʠ; 

ʇʦʣʷʥʩʴʢʠʡ ʇ. ʄ. ï ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʟʘʛʘʣʴʥʦʪʝʭʥʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ 

ʄʅɸʋ; 

ʇʨʦʜʝʫʩ ʆ. ɺ. ï ʢʝʨʽʚʥʠʢ ʚʽʜʜʽʣʫ ʊʆɺ çʄʘʥʥ+ʍʫʤʤʝʣʴ ʌʽʣʴʪʨʝʡʰʥ 

ʊʝʢʥʦʣʦʜʞʽ ʋʢʨʘʾʥʘè (ʟʘ ʟʛʦʜʦʶ); 

ʈʦʛʦʚʩʴʢʠʡ ɯ. ʃ. ï ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʊʉ ʪʘ ʽʥʞʝʥʝʨʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ 

ʽʤʝʥʽ  ʄ. ʇ. ʄʦʤʦʪʝʥʢʘ ʅʋɹʽʇ ʋʢʨʘʾʥʠ; 

ʈʦʤʘʩʝʚʠʯ ʖ. ʆ. ï ʟʘʩʪʫʧʥʠʢ ʜʝʢʘʥʘ ʬʘʢʫʣʴʪʝʪʫ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘ 

ʜʠʟʘʡʥʫ ʅʋɹʽʇ ʋʢʨʘʾʥʠ; 

ʈʝʚʝʥʢʦ ʖ. ɯ. ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʥʘʜʽʡʥʦʩʪʽ ʪʝʭʥʽʢʠ ʅʋɹʽʇ ʋʢʨʘʾʥʠ; 

ʉʘʯʝʥʢʦ ɺ. ɯ. ï ɻʦʣʦʚʘ ʈʘʜʠ ɸʩʦʮʽʘʮʽʾ çʋʢʨʤʘʰʙʫʜè; 

ʉʘʚʯʝʥʢʦ ɺ. ʄ. ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʛʨʦʽʥʞʝʥʝʨʽʾ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʩʝʨʚʽʩʫ 

ʇʅʋ; 

ʉʘʡʯʫʢ ʆ. ɺ. ï ʜʠʨʝʢʪʦʨ ʍɼʌʇʂ ʽʤʝʥʽ ɺ. ɯ. ɺʝʨʥʘʜʩʴʢʦʛʦ; 
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ʉʚʽʨʝʥʴ ʄ. ʆ. ï ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʎʅʊʋ; 

ʉʦʙʯʫʢ ɻ. ï ʜʠʨʝʢʪʦʨ ʇʨʝʜʩʪʘʚʥʠʮʪʚʘ ʇʦʣʴʩʴʢʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʚ ʤ. ʂʠʻʚʽ 

(ʟʘ ʟʛʦʜʦʶ); 

ʊʨʫʭʘʥʩʴʢʘ ʆ. ʆ. ï ʟʘʚʽʜʫʚʘʯʢʘ ʢʘʬʝʜʨʠ ʘʛʨʦʽʥʞʝʥʝʨʽʾ ʪʘ ʪʝʭʥʽʯʥʦʛʦ 

ʩʝʨʚʽʩʫ ɺʅɸʋ; 

ʍʘʨʴʢʦʚʩʴʢʠʡ ɯ. ʉ. ï ʟʘʩʪʫʧʥʠʢ ʜʠʨʝʢʪʦʨʘ ɺʉʇ çʅʝʤʽʰʘʾʚʩʴʢʠʡ ʌʂ ʅʋɹʽʇ 

ʋʢʨʘʾʥʠè. 
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ʂʈɸʄɸʈʆɺ ɺʦʣʦʜʠʤʠʨ ʉʘʚʦʚʠʯ 

(1906-1987) 

ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪ ɺɸʉɻʅɯʃ, 

ʚʽʮʝʧʨʝʟʠʜʝʥʪ ʋɸʉɻʅ 

 

ʅʘʨʦʜʠʚʩʷ 5 ʛʨʫʜʥʷ 1906 ʨ. ʫ ʤ. ɹʽʣʘ ʎʝʨʢʚʘ ʫ ʩʽʤôʾ ʙʽʜʥʷʢʘ.  

ʋ 1924 ʨ. ʩʪʘʚ ʩʪʫʜʝʥʪʦʤ ɹʽʣʦʮʝʨʢʽʚʩʴʢʦʛʦ ʧʦʣʽʪʝʭʥʽʢʫʤʫ.  

ɿ ʚʽʜʢʨʠʪʪʷʤ ʫ ʂʠʾʚʩʴʢʦʤʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʽʥʩʪʠʪʫʪʽ ʬʘʢʫʣʴʪʝʪʫ 

ʤʝʭʘʥʽʟʘʮʽʾ ʪʘ ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʙʫʚ ʧʝʨʝʚʝʜʝʥʠʡ ʜʦ 

ʚʢʘʟʘʥʦʛʦ ʽʥʩʪʠʪʫʪʫ. ʊʫʪ ʫ 1929 ʨ. ʚʽʥ ʟʜʦʙʫʚ ʬʘʭ ʽʥʞʝʥʝʨʘ-ʤʝʭʘʥʽʢʘ. 

1929-1930 ʨʨ. ï ʟʘʚʽʜʫʚʘʯ ʨʝʤʦʥʪʥʦʾ ʤʘʡʩʪʝʨʥʽ, ʽʥʞʝʥʝʨ-ʤʝʭʘʥʽʟʘʪʦʨ 

ʟʝʨʥʦʨʘʜʛʦʩʧʫ (ʩ. ʇʝʪʨʦʧʘʚʣʽʚʢʘ) ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʟʝʨʥʦʪʨʝʩʪʫ. ʋ 1930 ʨ. 

ʙʫʚ ʧʝʨʝʚʝʜʝʥʠʡ ʜʦ ʄʦʩʢʚʠ ʚ ʈʝʤʦʥʪʥʝ ʫʧʨʘʚʣʽʥʥʷ ɿʝʨʥʦʪʨʝʩʪʫ.  

1931-1932 ʨʨ. ï ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʤʝʭʘʥʽʟʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, 

1932-1949 ʨʨ. ï ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʨʝʤʦʥʪʫ ʪʨʘʢʪʦʨʽʚ, ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ ʄʦʩʢʦʚʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʤʝʭʘʥʽʟʘʮʽʾ ʪʘ 

ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʷʢʘ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʟ ʽʥʽʮʽʘʪʠʚʠ ʪʘ ʟʘ 

ʫʯʘʩʪʽ ɺ. ʉ. ʂʨʘʤʘʨʦʚʘ. ʊʫʪ ʥʠʤ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʧʨʦʛʨʘʤʘ ʜʠʩʮʠʧʣʽʥʠ çʈʝʤʦʥʪ 

ʪʨʘʢʪʦʨʽʚ, ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥè, ʷʢʘ ʟʥʘʡʰʣʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʽʥʰʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʽʥʩʪʠʪʫʪʽʚ, 

ʟʘʭʠʱʝʥʽ ʢʘʥʜʠʜʘʪʩʴʢʘ ʪʘ ʜʦʢʪʦʨʩʴʢʘ ʜʠʩʝʨʪʘʮʽʡʥʽ ʨʦʙʦʪʠ. ɿʛʦʜʦʤ ʚ ʽʥʩʪʠʪʫʪʽ 

ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʡ ʣʘʙʦʨʘʪʦʨʽʷ ʨʝʤʦʥʪʫ ʤʘʰʠʥ.  

1949-1950 ʨʨ. ï ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ ɺʩʝʩʦʶʟʥʦʛʦ ʽʥʩʪʠʪʫʪʫ 

ʤʝʭʘʥʽʟʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ʤ. ʄʦʩʢʚʘ), ʜʝ ʦʯʦʣʶʚʘʚ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ 4 



ɯX ʄʽʞʥʘʨʦʞʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʂʨʘʤʘʨʦʚʩʴʢʽ ʯʠʪʘʥʥʷè 

7 

ʚʠʜʘʥʥʷ ʪʠʧʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʨʝʤʦʥʪʫ ʪʨʘʢʪʦʨʽʚ ʂɼ-35, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʘʨʪ 

ʨʦʟʙʠʨʘʥʥʷ ʪʘ ʟʙʠʨʘʥʥʷ ʪʨʘʢʪʦʨʽʚ, ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʨʝʤʦʥʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʽʥʞʝʥʝʨʥʦʾ ʤʝʪʦʜʠʢʠ ʾʭ ʧʨʦʢ̒ʪʫʚʘʥʥʷ.  

1950-1954 ʨʨ. ï ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʨʝʤʦʥʪʫ ʪʨʘʢʪʦʨʽʚ, 

ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ (1951 ʨ.), ʟʘʩʪʫʧʥʠʢ ʜʠʨʝʢʪʦʨʘ ʟ 

ʥʘʚʯʘʣʴʥʦʾ ʨʦʙʦʪʠ, ʟ ʥʘʚʯʘʣʴʥʦʾ ʪʘ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ (1953 ʨ.), ʟ ʥʘʚʯʘʣʴʥʦʾ 

ʨʦʙʦʪʠ (1954 ʨ.) ʂʠʾʚʩʴʢʦʛʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ (ʂʉɻɯ); 1954-

1956 ʨʨ. ï ʧʨʦʨʝʢʪʦʨ ʟ ʥʘʚʯʘʣʴʥʦʾ ʨʦʙʦʪʠ ʋʢʨʘʾʥʩʴʢʦʾ ʦʨʜʝʥʘ ʊʨʫʜʦʚʦʛʦ 

ʏʝʨʚʦʥʦʛʦ ʇʨʘʧʦʨʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʘʢʘʜʝʤʽʾ (ʋʉɻɸ) (ʧʝʨʝʡʤʝʥʦʚʘʥʦʛʦ 

ʂʉɻɯ), 1956-1959 ʨʨ. ï ʨʝʢʪʦʨ ʥʘʚʯʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʾ ʘʢʘʜʝʤʽʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ (ʋɸʉɻʅ).  

1959-1971 ʨʨ. ï ʜʠʨʝʢʪʦʨ ʋʢʨʘʾʥʩʴʢʦʛʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ 

ʤʝʭʘʥʽʟʘʮʽʾ ʽ ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ;  

1968-1976 ʨʨ. ï ʟʘʚʽʜʫʚʘʯ, 1976-1986 ʨʨ. ï ʧʨʦʬʝʩʦʨ-ʢʦʥʩʫʣʴʪʘʥʪ ʢʘʬʝʜʨʠ 

ʨʝʤʦʥʪʫ ʪʨʘʢʪʦʨʽʚ, ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ ʋʉɻɸ.  

ɹʫʚ ʦʙʨʘʥʠʡ ʯʣʝʥʦʤ-ʢʦʨʝʩʧʦʥʜʝʥʪʦʤ ɺɸʉɻʅɯʃ, ʚʽʮʝʧʨʝʟʠʜʝʥʪʦʤ 

ʋɸʉɻʅ (1957-1959 ʨʨ.).  

ʆʧʫʙʣʽʢʫʚʘʚ ʧʦʥʘʜ 110 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʧʽʜ ʡʦʛʦ ʢʝʨʽʚʥʠʮʪʚʦʤ 

ʧʽʜʛʦʪʦʚʣʝʥʦ ʽ ʟʘʭʠʱʝʥʦ 2 ʜʦʢʪʦʨʩʴʢʽ ʪʘ 32 ʢʘʥʜʠʜʘʪʩʴʢʽ ʜʠʩʝʨʪʘʮʽʾ. 

ʅʝʦʜʥʦʨʘʟʦʚʦ ʦʙʠʨʘʚʩʷ ʜʦ ʧʘʨʪʽʡʥʠʭ ʪʘ ʢʝʨʽʚʥʠʭ ʚʠʙʦʨʥʠʭ ʦʨʛʘʥʽʚ, 

ʟʦʢʨʝʤʘ, ʡʦʛʦ ʙʫʣʦ ʦʙʨʘʥʦ ʯʣʝʥʦʤ ʄʦʩʢʦʚʩʴʢʦʛʦ ʨʘʡʦʥʥʦʛʦ ʢʦʤʽʪʝʪʫ ʧʘʨʪʽʾ, 

ʜʝʧʫʪʘʪʦʤ ʦʙʣʘʩʥʦʾ ʈʘʜʠ ʥʘʨʦʜʥʠʭ ʜʝʧʫʪʘʪʽʚ ʤʽʩʪʘ ʂʠʻʚʘ ʚʽʜ ʊʠʤʽʨʷʟʚ̒ʩʴʢʦʛʦ 

ʪʘ ɹʦʞʝʥʢʽʚʩʴʢʦʛʦ ʚʠʙʦʨʯʠʭ ʦʢʨʫʛʽʚ. 

ɺʽʥ ʥʘʛʦʨʦʜʞʝʥʠʡ ʪʨʴʦʤʘ ʦʨʜʝʥʘʤʠ ʊʨʫʜʦʚʦʛʦ ʏʝʨʚʦʥʦʛʦ ʇʨʘʧʦʨʘ, 

ʦʨʜʝʥʦʤ çɿʥʘʢ ʇʦʰʘʥʠè, ʇʦʯʝʩʥʦʶ ɻʨʘʤʦʪʦʶ ʇʨʝʟʠʜʽʾ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʋʈʉʈ, 

ɻʨʘʤʦʪʦʶ ʄʽʥʽʩʪʝʨʩʪʚʘ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʈʉʈ, ʇʦʯʝʩʥʦʶ ɻʨʘʤʦʪʦʶ 

ʎʂ ʃʂʉʄʋ ï ʟʘ ʫʩʧʽʰʥʫ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʫ ʨʦʙʦʪʫ, ʤʝʜʘʣʷʤʠ çɿʘ ʜʦʙʣʝʩʥʠʡ 

ʪʨʫʜ ʫ ʧʝʨʽʦʜ ɺʝʣʠʢʦʾ ɺʽʪʯʠʟʥʷʥʦʾ ʚʽʡʥʠè, ʟʦʣʦʪʦʶ ʪʘ ʩʨʽʙʥʦʶ ʤʝʜʘʣʷʤʠ ɺɼʅɻ.  

ʇʦʤʝʨ 6 ʪʨʘʚʥʷ 1987 ʨʦʢʫ.  

 

 

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



ɯX ʄʽʞʥʘʨʦʞʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʂʨʘʤʘʨʦʚʩʴʢʽ ʯʠʪʘʥʥʷè 

8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʝʢʮʽʷ 1 çʅʘʜʽʡʥʽʩʪʴ ʽ ʨʝʤʦʥʪ ʪʝʭʥʽʯʥʠʭ 
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ʋɼʂ 631.31 

 

ɿɸɹɽɿʇɽʏɽʅɯʉʊʔ ˆʈʋʅʊʆʆɹʈʆɹʅʆʖ ʊɽʍʅɯʂʆʖ 

ɸɻʈʆʇʈʆʄʀʉʃʆɺʆɻʆ ʂʆʄʇʃɽʂʉʋ ʊɸ ʂʆʅʉʊʈʋʂʊʀɺʅɯ 

ʆʉʆɹʃʀɺʆʉʊɯ ʈʆɹʆʏʀʍ ʆʈɻɸʅɯɺ ˆʈʋʅʊʆʆɹʈʆɹʅʀʍ ʄɸʐʀʅ 

 

ʂ.ɺ. ɹʆʈɸʂ, ʜ.ʪ.ʥ., ʜʦʮʝʥʪ 

ɾʠʪʦʤʠʨʩʴʢʠʡ ʘʛʨʦʪʝʭʥʽʯʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ 

 

ʅʘ ʧʦʯʘʪʢʫ 2018 ʨʦʢʫ ʚ ʋʢʨʘʾʥʽ ʥʘʣʽʯʫʚʘʣʦʩʷ ʙʽʣʴʰʝ 300 ʪʠʩʷʯ 

ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʤʘʰʠʥ (ʪʘʙʣ. 1). ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘʢʠʭ ʤʘʰʠʥ ʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ. 

ʄʘʰʠʥʦʙʫʜʽʚʥʘ ʛʘʣʫʟʴ ʋʢʨʘʾʥʠ ʧʦʚʥʦʶ ʤʽʨʦʶ ʩʧʨʦʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʚʠʨʦʙʥʠʮʪʚʦ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʤʘʰʠʥ ʜʣʷ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʋʢʨʘʾʥʠ 

[1]. ɿʘ ʜʘʥʠʤʠ ʩʘʡʪʫ ʜʝʨʞʘʚʥʦʾ ʬʽʩʢʘʣʴʥʦʾ ʩʣʫʞʙʠ [2], ʟʘ ʦʩʪʘʥʥʽ 3 ʨʦʢʠ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʽʤʧʦʨʪʫ ˇʨʫʥʪʦʦʙʨʦʙʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʾʾ 

ʝʢʩʧʦʨʪʫ, ʦʩʥʦʚʥʽ ʢʨʘʾʥʠ ʝʢʩʧʦʨʪʝʨʠ ï ʈʦʩʽʡʩʴʢʘ ʌʝʜʝʨʘʮʽʷ, ʄʦʣʜʦʚʘ, 

ʅʽʤʝʯʯʠʥʘ, ʂʘʟʘʭʩʪʘʥ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʷ 1 ï ʅʘʷʚʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʥʘ ʢʽʥʝʮʴ 2017 ʨʦʢʫ [3] 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʋʩʴʦʛʦ ʋ % ʜʦ ʥʘʷʚʥʦʩʪʽ ʥʘ ʧʦʯʘʪʦʢ ʨʦʢʫ 

ʇʣʫʛʠ 49072 103,4 

ʂʫʣʴʪʠʚʘʪʦʨʠ 70100 102,0 

ɹʦʨʦʥʠ 181386 98,7 

ʟʦʢʨʝʤʘ ʜʠʩʢʦʚʽ 31707 106,5 

ʃʽʜʝʨʘʤʠ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʤʘʰʠʥ ʚ ʋʢʨʘʾʥʽ ʻ ʪʘʢʽ ʢʦʤʧʘʥʽʾ 

ʷʢ: ʇɸʊ çɽʣʴʚʦʨʪʽè, ʊʆɺ çɿʘʚʦʜ çʆʧʪʠʢʦʥè, ɺɸʊ çʃʦʟʽʚʩʴʢʠʡ ʢʦʚʘʣʴʩʴʢʦ-

ʤʝʭʘʥʽʯʥʠʡ ʟʘʚʦʜè, ɺɸʊ çɺʝʣʝʩ-ɸʛʨʦ ʃʊɼè , ʊʆɺ ʅɺʇ çɹʽʣʦʮʝʨʢʽʚ ʄɸɿè, 

ɺɸʊ çɻʘʣʝʱʠʥʘ ʤʘʰʟʘʚʦʜè, ɺɸʊ çʋʤʘʥʴʬʝʨʤʤʘʰè, ɺɸʊ çʍʤʽʣʴʥʠʢʩʽʣʴʤʘʰè, 

ʂʦʨʧʦʨʘʮʽʷ çɸʛʨʦ-ʉʦʶʟè, ɺɸʊ ɺʆ çɺʆʉʍʆɼè, ɺɸʊ çɿʘʚʦʜ çʌʨʝʛʘʪè, ʊʆɺ 

ɸʂ çʌʘʚʦʨʠʪè, ʪʘ ʽʥʰʽ.  

ʊʘʙʣʠʮʷ 2 ï ɺʠʨʦʙʥʠʮʪʚʦ ʧʨʦʤʠʩʣʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʟʘ ʚʠʜʘʤʠ ʟʘ 2017 ʨʽʢ [4] 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʂʽʣʴʢʽʩʪʴ ʚʠʨʦʙʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ  

ʇʣʫʛʠ 2917 

ʈʦʟʧʫʰʫʚʘʯʽ ʪʘ ʢʫʣʴʪʠʚʘʪʦʨʠ 3967 

ɹʦʨʦʥʠ (ʢʨʽʤ ʜʠʩʢʦʚʠʭ) 7267 

ɹʦʨʦʥʠ ʜʠʩʢʦʚʽ 3261 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʘʢʽ ʧʦʟʠʪʠʚʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ, ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ 

ʙʽʣʴʰʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʟʘʢʫʧʦʚʫʻ ʟʘʢʦʨʜʦʥʦʤ ʨʦʙʦʯʽ ʦʨʛʘʥʠ, ʷʢʽ ʚʟʘʻʤʦʜʽʶʪʴ ʽʟ 

ʩʝʨʝʜʦʚʠʱʝʤ ˇʨʫʥʪʫ ʘʙʦ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ (ʧʝʨʝʚʘʞʥʦ ʙʦʨʚʤʽʩʥʫ 

ʩʪʘʣʴ). ɼʝʷʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʛʦʪʦʚʣʷʶʪʴ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʟʽ ʩʪʘʣʽ ʚʽʪʯʠʟʥʷʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʅʘʡʯʘʩʪʽʰʝ ʜʣʷ ʮʠʭ ʧʦʪʨʝʙ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʘʣʴ 65ɻ [5]. 
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ɿʘ ʜʘʥʠʤʠ ʩʘʡʪʫ ʜʝʨʞʘʚʥʦʾ ʬʽʩʢʘʣʴʥʦʾ ʩʣʫʞʙʠ [2], ʥʘʡʙʽʣʴʰʽ ʽʤʧʦʨʪʝʨʠ 

ˇʨʫʥʪʦʦʙʨʦʙʥʦʾ ʪʝʭʥʽʢʠ: ʉʐɸ, ʅʽʤʝʯʯʠʥʘ, ʐʚʝʮʽʷ, ʌʨʘʥʮʽʷ. ʉʚʽʪʦʚʠʤʠ 

ʣʽʜʝʨʘʤʠ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʤʘʰʠʥ ʽ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʜʣʷ ʥʠʭ ʻ: 

Lemken, Weaving Machinery, Great Plains, John Deere, ʉʘsʝ, Amazone, Vederstad, 

ʂverneland, ʂuhn, ʂleine, Bellota ʪʘ ʽʥʰʽ. 

ɯʩʥʫʻ ʚʝʣʠʢʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʠʧʽʚ ʽ ʚʠʜʽʚ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ 

ʤʘʰʠʥ, ʷʢʽ ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘ ʙʘʛʘʪʴʤʘ ʦʟʥʘʢʘʤʠ (ʛʝʦʤʝʪʨʠʯʥʦʶ ʬʦʨʤʦʶ, 

ʛʣʠʙʠʥʦʶ ʦʙʨʦʙʽʪʢʫ, ʚʧʣʠʚʦʤ ʥʘ ˇʨʫʥʪ, ʥʘʷʚʥʽʩʪʶ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʶ ʧʨʠʚʦʜʫ 

ʪʦʱʦ. ʇʨʠ ʚʠʚʯʝʥʽ ʧʨʦʮʝʩʫ ʟʥʦʰʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ 

ʤʘʰʠʥ ʽ ʧʦʰʫʢʫ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʪʘ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ  

ʜʦʮʽʣʴʥʦ ʧʦʜʽʣʠʪʠ ʥʘ ʪʘʢʽ ʪʠʧʠ: ʣʝʤʽʰʥʦ-ʣʘʧʦʚʽ ʪʘ ʜʠʩʢʦʚʽ. ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, 

ʱʦ ʧʨʦʮʝʩ ʟʥʦʰʫʚʘʥʥʷ ʘʢʪʠʚʥʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʟʥʦʰʫʚʘʥʥʷ ʥʝʘʢʪʠʚʥʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʪʦʤʫ ʧʦʰʫʢʦʚʽ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʪʘ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʘʢʪʠʚʥʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʥʝʦʙʭʽʜʥʦ 

ʧʨʠʩʚʷʪʠʪʠ ʦʢʨʝʤʝ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʧʨʦʧʦʥʦʚʘʥʽʡ ʧʨʘʮʽ ʦʩʥʦʚʥʫ ʫʚʘʛʫ 

ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʪʨʴʦʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʘʭ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʤʘʰʠʥ (ʜʚʘ ʟ ʥʠʭ 

ʥʘʣʝʞʘʪʴ ʜʦ ʣʝʤʽʰʥʦ-ʣʘʧʦʚʠʭ ʽ ʦʜʠʥ ʜʦ ʜʠʩʢʦʚʠʭ): ʣʝʤʽʰ, ʩʪʨʽʣʯʘʩʪʘ ʣʘʧʘ ʪʘ 

ʚʠʨʽʟʥʠʡ ʜʠʩʢʦʚʠʡ ʨʦʙʦʯʠʡ ʦʨʛʘʥ (ʨʠʩ. 1) [5]. 

 
ʈʠʩ. 1. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʪʘ ʦʩʥʦʚʥʽ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʯʠʭ 

ʦʨʛʘʥʽʚ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʤʘʰʠʥ [30ï41, 44], ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʽʜ ʯʘʩ 

ʜʦʩʣʽʜʞʝʥʴ: ʘ) ï ʜʠʩʢʦʚʠʡ ʚʠʨʽʟʥʠʡ ʨʦʙʦʯʠʡ ʦʨʛʘʥ; ʙ) ï ʩʪʨʽʣʯʘʩʪʘ ʣʘʧʘ; ʚ) ï 

ʣʝʤʽʰ; Rʟ ï ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʜʠʩʢʘ; Rʚ ï ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʜʠʩʢʘ; ʂ ï 
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ʰʠʨʠʥʘ ʚʧʘʜʠʥʠ; F ï ʰʠʨʠʥʘ ʟʫʙʘ; ʅ ï ʛʣʠʙʠʥʘ ʚʧʘʜʠʥʠ; s ï ʪʦʚʱʠʥʘ ʜʠʩʢʘ;  ̔ï 

ʢʫʪ ʟʘʛʦʩʪʨʝʥʥʷ; j ï ʢʫʪ, ʱʦ ʚʠʟʥʘʯʘʶʯʻ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʜʽʘʤʝʪʨʦʤ ʜʠʩʢʘ ʪʘ 

ʨʘʜʽʫʩʦʤ ʢʨʠʚʠʥʠ; R ï ʨʘʜʽʫʩ ʢʨʠʚʠʥʠ ʜʠʩʢʘ; Ŭ ï ʢʫʪ ʧʽʜʥʽʤʘʥʥʷ ʛʨʫʜʝʡ ʣʘʧʠ; Ů 

ï ʢʫʪ ʢʨʠʰʝʥʥʷ; 2ɔ ï ʢʫʪ ʤʽʞ ʣʝʟʘʤʠ; b1, b2 ï ʰʠʨʠʥʘ ʢʨʠʣʘ; ɺ ï ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ 

ʣʘʧʠ; l ï ʜʦʚʞʠʥʘ ʥʦʩʢʘ; N ï ʜʦʚʞʠʥʘ ʣʝʤʝʰʘ; ʅ ï ʰʠʨʠʥʘ ʧʦʣʴʦʚʦʛʦ ʦʙʨʽʟʫ; 

ʅ1 ï ʰʠʨʠʥʘ ʣʝʟʦʚʦʾ ʯʘʩʪʠʥʠ; ʅ2 ï ʰʠʨʠʥʘ ʦʙʨʽʟʫ ʟ ʙʦʢʫ ʙʦʨʦʟʥʠ; Ů' ï ʢʫʪ 

ʥʘʭʠʣʫ ʥʦʩʢʘ; Ů '' ï ʢʫʪ ʥʘʭʠʣʫ ʦʙʨʽʟʫ ʟ ʙʦʢʫ ʙʦʨʦʟʥʠ; ʊ ï ʜʦʚʞʠʥʘ ʣʝʟʘ [5]. 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

ʚʠʟʥʘʯʘʶʪʴ ʾʭ ʪʠʧ ʽ ʩʬʝʨʫ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɼʦ ʦʩʥʦʚʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʣʝʤʽʰʥʦ-ʣʘʧʦʚʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʷʢʽ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1, ʩʣʽʜ ʪʘʢʦʞ 

ʟʘʨʘʭʫʚʘʪʠ ʪʦʚʱʠʥʫ ʪʘ ʢʫʪ ʟʘʛʦʩʪʨʝʥʥʷ (ʨʠʩ. 2). 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚʥʘʩʣʽʜʦʢ 

ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʟʤʽʥʶʶʪʴ ʩʚʦʾ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ 

(ʨʠʩ. 3), ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ 

ʪʘ ʟʨʦʩʪʘʥʥʷ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ ʘʛʨʝʛʘʪʫ. 

ʋ ʧʨʦʮʝʩʽ ʟʥʦʰʫʚʘʥʥʷ, ʦʢʨʽʤ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʟʤʽʥʶʶʪʴʩʷ ʡ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ 

ʤʘʰʠʥ. 

ɿʘ ʦʩʪʘʥʥʽ 50ï 60 ʨʦʢʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʽ 

ʧʦʩʽʚʥʠʭ ʤʘʰʠʥ ʟʙʽʣʴʰʠʣʦʩʷ ʧʨʠʙʣʠʟʥʦ ʚ 4 ʨʘʟʠ (ʫ ʟʚôʷʟʢʫ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ 

ʰʚʠʜʢʦʩʪʽ ʾʭ ʨʦʙʦʪʠ ʪʘ ʫʱʽʣʴʥʝʥʥʷʤ ˇʨʫʥʪʫ ʚʘʞʢʦʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʶ 

ʪʝʭʥʽʢʦʶ). ʋʩʝ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʪʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʟʥʦʰʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʽ ʟʤʝʥʰʝʥʥʷ ʾʭ ʥʘʜʽʡʥʦʩʪʽ, ʩʘʤʝ ʪʦʤʫ ʛʦʩʪʨʦ 

ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʚʠʨʽʰʝʥʥʷ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʧʨʦʙʣʝʤʠ ʧʽʜʚʠʱʝʥʥʷ 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʪʘ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʤʘʰʠʥ [5].  

 
ʈʠʩ. 2. ʉʭʝʤʘ ʩʧʦʩʦʙʽʚ ʟʘʛʦʩʪʨʝʥʥʷ: ʘ), ʙ), ʚ) ï ʚʽʜʧʦʚʽʜʥʦ ʜʚʦʩʪʦʨʦʥʥʻ, 

ʚʝʨʭʥʻ ʪʘ ʥʠʞʥʻ ʟʘʛʦʩʪʨʝʥʥʷ; S ï ʪʦʚʱʠʥʘ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 
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ʈʠʩ. 3. ɿʤʽʥʘ ʬʦʨʤʠ ʣʝʤʝʰʘ ʚ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ 

ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ: ʅ, ʅ1, ʅ2, S, i, h ï ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʥʦʚʦʛʦ ʣʝʤʝʰʘ, ʅ', 

ʅ1', ʅ2', S', i' ï ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʟʥʦʰʝʥʦʛʦ ʣʝʤʝʰʘ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʉʘʣʦ ɺ. ʄ., ʃʝʱʝʥʢʦ ʉ. ʄ., ɹʦʛʘʪʠʨʴʦʚʘ ɼ. ɺ. ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ 

ʤʘʰʠʥʠ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤ ˇʨʫʥʪʦʟʘʭʠʩʥʠʭ ʪʘ 

ʝʥʝʨʛʦʦʱʘʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʂʦʥʩʪʨʫʶʚʘʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ. 2018. ɺʠʧ. 47, ʏ. 1. ʉ. 3ï10. 

2. ɼʝʨʞʘʚʥʘ ʬʽʢʩʘʣʴʥʘ ʩʣʫʞʙʘ ʋʢʨʘʾʥʠ [ɽʣʝʢʪʨʦʥʠʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ : http://sfs.gov.ua/ms/f3 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ : 14.01.2022). 

3. ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʋʢʨʘʾʥʠ. ʉʪʘʪʠʩʪʠʯʥʠʡ ʟʙʽʨʥʠʢ. ʂʠʾʚ : ɼʝʨʞʘʚʥʘ 

ʩʣʫʞʙʘ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ, 2017. 245 ʩ. 

4. ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʩʪʘʪʠʩʪʠʢʠ [ɽʣʝʢʪʨʦʥʠʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʫ : 

http://www.ukrstat.gov.ua/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ : 14.01.2022). 

5. ɹʦʨʘʢ ʂ. ɺ. ʂʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʪʘ 

ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʤʘʰʠʥ : ʜʠʩ. é ʜ-ʨʘ. ʪʝʭʥ. ʥʘʫʢ 

: 05.05.11 / ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ɾʠʪʦʤʠʨ. 2021. 380. 
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JEL Classification Q 01; D 24; P 42 

 

ʄɸʊɽʈɯɸʃʔʅʆ-ʊɽʍʅɯʏʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʉɯʃʔʉʔʂʆɻʆ 

ɻʆʉʇʆɼɸʈʉʊɺɸ ʋʂʈɸɰʅʀ 

 

ʆ. ɺ. ɿɸʍɸʈʏʋʂ, ʜʦʢʪʦʨ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʅʅʎ çɯʥʩʪʠʪʫʪ ʘʛʨʘʨʥʦʾ ʝʢʦʥʦʤʽʢʠè, ʤ. ʂʠʾʚ, 

ɽ-mail: zahar-s@ukr.net 

 

ʇʝʨʚʽʩʥʘ (ʧʝʨʝʦʮʽʥʝʥʘ) ʚʘʨʪʽʩʪʴ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʤʠʩʣʠʚʩʪʚʘ ʪʘ ʥʘʜʘʥʥʷ ʧʦʚ`ʷʟʘʥʠʭ ʽʟ ʥʠʤʠ ʧʦʩʣʫʛ ʟʘ ʜʘʥʠʤʠ 

ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ ʥʘ ʢʽʥʝʮʴ 2019 ʨ. ʩʪʘʥʦʚʠʣʘ 460,5 ʤʣʨʜ 

ʛʨʥ, ʘʙʦ 4,8% ʟʘʛʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ 

ʋʢʨʘʾʥʠ. ʇʦʨʽʚʥʷʥʦ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 2018 ʨ. ʚʘʨʪʽʩʪʴ ʦʩʥʦʚʥʠʭ 

ʟʘʩʦʙʽʚ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʤʠʩʣʠʚʩʪʚʘ ʪʘ ʥʘʜʘʥʥʷ ʧʦʚ`ʷʟʘʥʠʭ ʽʟ ʥʠʤʠ 

ʧʦʩʣʫʛ ʟʨʦʩʣʘ ʥʘ 61 ʤʣʨʜ ʛʨʥ, ʘʙʦ ʥʘ 26,2%, ʱʦ ʻ ʧʦʟʠʪʠʚʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ 

ʟʨʦʩʪʘʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʫ ʟʛʘʜʘʥʫ ʛʘʣʫʟʴ. 

ɯʟ ʚʠʟʥʘʯʝʥʥʷʤ ʨʝʘʣʴʥʦʾ ʨʠʥʢʦʚʦʾ ʚʘʨʪʦʩʪʽ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ ʩʢʣʘʜʘʻʪʴʩʷ 

ʧʘʨʘʜʦʢʩʘʣʴʥʘ ʩʠʪʫʘʮʽʷ. ʇʨʦʪʷʛʦʤ 2019 ʨ. ʙʫʣʦ ʚʚʝʜʝʥʦ ʚ ʜʽʶ ʥʦʚʠʭ ʦʩʥʦʚʥʠʭ 

ʟʘʩʦʙʽʚ ʥʘ 51,7 ʤʣʨʜ ʛʨʥ, ʪʦʜʽ ʷʢ ʚʠʙʫʣʦ ï ʣʠʰʝ ʥʘ 23,2 ʤʣʨʜ ʛʨʥ. ʇʨʠʯʠʥʦʶ 

ʮʴʦʛʦ ʩʪʘʣʦ ʦʙʣʽʢʦʚʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʽ 
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ʩʧʠʩʫʶʪʴʩʷ, ʚ ʮʽʥʘʭ ʾʭ ʧʨʠʜʙʘʥʥʷ 10-20-ʨʽʯʥʦʾ ʜʘʚʥʠʥʠ, ʟʘ ʧʨʠʜʙʘʥʥʷ ʪʘʢʠʭ ʫʞʝ 

ʚ ʩʴʦʛʦʜʥʽʰʥʽʭ, ʟʥʘʯʥʦ ʚʠʱʠʭ ʮʽʥʘʭ. 

ɿʥʘʯʥʝ ʚʽʜʩʪʘʚʘʥʥʷ ʬʘʢʪʠʯʥʦʾ ʦʩʥʘʱʝʥʦʩʪʽ ʚʽʪʯʠʟʥʷʥʦʛʦ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʜ ʮʽʣʦʾ ʥʠʟʢʠ ʢʨʘʾʥ ɭʚʨʦʧʠ ʟ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 

ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʫ ʚʘʨʪʽʩʥʦʤʫ ʚʠʤʽʨʽ [4]. ʊʘʢ, ʩʪʘʥʦʤ ʥʘ 1 ʩʽʯʥʷ 2020 ʨʦʢʫ ʚ 
ʋʢʨʘʾʥʽ ʚʘʨʪʽʩʪʴ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ ʩʪʘʥʦʚʠʣʘ 231 ʜʦʣ. ʉʐɸ ʥʘ 1 ʛʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ. ʅʘ ʮʶ ʞ ʜʘʪʫ ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʫ ʇʦʣʴʱʽ 

ʧʝʨʝʚʠʱʫʚʘʚ ʫʢʨʘʾʥʩʴʢʠʡ ʫ 21,8 ʨʘʟʘ, ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ï 27,3 ʨʘʟʘ, ʏʝʭʽʾ ï 27,3 

ʨʘʟʘ, ʋʛʦʨʱʠʥʽ ï 34,4 ʨʘʟʘ, ʌʨʘʥʮʽʾ ï 36,4 ʨʘʟʘ, ʚ ʅʽʤʝʯʯʠʥʽ ï ʫ 96,1 ʨʘʟʘ [1]. 

ʆʙʩʷʛ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʥʦʨʤʘʪʠʚʥʦʾ ʧʦʪʨʝʙʠ ʤʘʡʞʝ ʚʜʚʽʯʽ ʧʝʨʝʚʠʱʫʻ 

ʬʘʢʪʠʯʥʠʡ ʥʘ 1 ʩʽʯʥʷ 2020 ʨ. ï 868,4 ʪʘ 460,5. ʈʦʟʨʘʭʫʥʦʢ ʚʢʘʟʫʻ, ʱʦ ʥʘ 1 ʩʽʯʥʷ 

2021 ʨ. ʚʘʨʪʽʩʪʴ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ 1734,4 ʤʣʨʜ ʛʨʥ., ʱʦ ʫ 3,8 

ʨʘʟʘ ʙʽʣʴʰʝ ʟʘ ʬʘʢʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ ʥʘ 1 ʩʽʯʥʷ 2020 ʨ., ʘ ʫ 2025 ʨ. 2224,4 ʤʣʨʜ 

ʛʨʥ, ʘʙʦ ʫ 4,8 ʨʘʟʘ ʙʽʣʴʰʝ. 

ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʩʧʨʠʯʠʥʝʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʥʘʷʚʥʠʭ ʦʙʩʷʛʽʚ ʽʥʚʝʩʪʫʚʘʥʥʷ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʤʦʜʝʣʽ ʚʽʜʪʚʦʨʝʥʥʷ ʛʘʣʫʟʝʚʠʭ ʦʩʥʦʚʥʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʟʘʩʦʙʽʚ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʢʘʧʽʪʘʣʽʟʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ 

ʤʦʜʝʨʥʽʟʘʮʽʶ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ, ʚʽʜʥʦʚʠʪʠ ʚʪʨʘʯʝʥʠʡ ʪʝʭʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ 

ʡʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ, ʚʧʨʦʚʘʜʠʪʠ ʜʦʩʷʛʥʝʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ 

ʧʨʦʛʨʝʩʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɽʢʩʧʦʨʪʥʠʡ ʧʦʪʝʥʮʽʘʣ ʟʛʘʜʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ʜʦʩʠʪʴ ʥʝʩʪʘʙʽʣʴʥʠʡ: ʫ 2018 ʨ. 

ʝʢʩʧʦʨʪ ʧʣʫʛʽʚ ʟʤʝʥʰʠʚʩʷ ʥʘ 961 ʦʜʠʥʠʮʶ, ʧʨʦʪʝ ʫ 2019-2020 ʨʨ. ʚʽʥ 

ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ ï 1908 ʪʘ 1904 ʦʜʠʥʠʮʽ ʚʽʜʧʦʚʽʜʥʦ. ʋ 

2020 ʨ. ʙʫʣʦ ʝʢʩʧʦʨʪʦʚʘʥʦ ʧʣʫʛʽʚ ʣʠʰʝ 73,4% ʚʽʜ ʝʢʩʧʦʨʪʫ ʫ 2017 ʨ. ɯʤʧʦʨʪ 

ʧʣʫʛʽʚ ʧʦʩʪʽʡʥʦ ʩʢʦʨʦʯʫʻʪʴʩʷ ï ʚʽʜ 1611 ʦʜʠʥʠʮʴ ʫ 2017-ʤʫ ʜʦ 797 ʦʜʠʥʠʮʴ ʫ 

2020 ʨ. (49,5%), ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʚʽʪʯʠʟʥʷʥʦʾ 

ʪʝʭʥʽʢʠ ʮʴʦʛʦ ʚʠʜʫ ʪʘ, ʨʘʟʦʤ ʽʟ ʪʠʤ, ʟʤʝʥʰʝʥʥʷ ʧʦʪʨʝʙʠ ʫ ʧʣʫʛʘʭ ʯʝʨʝʟ ʘʢʪʠʚʥʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʝʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʽʥʽʤʘʣʴʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, ʧʨʦ ʱʦ 

ʩʚʽʜʯʠʪʴ ʷʢ ʩʢʦʨʦʯʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʘʢ ʽ ʩʢʦʨʦʯʝʥʥʷ ʽʤʧʦʨʪʫ. 

ɼʦʩʠʪʴ ʥʝʛʘʪʠʚʥʘ ʩʠʪʫʘʮʽʷ ʩʢʣʘʣʘʩʷ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ ʚʽʪʯʠʟʥʷʥʠʭ ʢʦʩʘʨʦʢ, 

ʢʦʣʠ ʫ ʜʠʥʘʤʽʮʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʪʽʡʥʝ ʩʢʦʨʦʯʝʥʥʷ ʚʽʜ 3593 ʦʜʠʥʠʮʴ ʫ 2017-

ʤʫ ʜʦ 525 ʦʜʠʥʠʮʴ ʫ 2020 ʨ., ʘʙʦ ʜʦ 14,6%. ʅʝʛʘʪʠʚʥʠʤ ʷʚʠʱʝʤ ʩʪʘʣʦ ʪʘʢʦʞ 

ʧʦʩʪʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ʽʤʧʦʨʪʫ ʥʘʚʽʩʥʠʭ ʪʘ ʧʨʠʯʽʧʥʠʭ ʢʦʩʘʨʦʢ ʚʽʜ 1415 ʦʜʠʥʠʮʴ ʫ 

2017-ʤʫ ʜʦ 4244 ʦʜʠʥʠʮʴ ʫ 2020 ʨ., ʘʙʦ ʜʦ  299,9%. ɽʢʩʧʦʨʪ ʮʽʻʾ ʧʨʦʜʫʢʮʽʾ 

ʥʝʩʪʘʙʽʣʴʥʠʡ, ʡʦʛʦ ʧʝʨʝʚʠʱʝʥʥʷ ʥʘʜ ʚʠʨʦʙʥʠʮʪʚʦʤ ʫ 2020 ʨ. ʧʦʷʩʥʶʻʪʴʩʷ 

ʟʥʘʯʥʠʤʠ ʩʢʣʘʜʩʴʢʠʤʠ ʟʘʣʠʰʢʘʤʠ ʥʘ ʟʘʚʦʜʘʭ-ʚʠʨʦʙʥʠʢʘʭ. ʋ ʮʽʣʦʤʫ, ʝʢʩʧʦʨʪ 

ʢʦʩʘʨʦʢ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʟʨʽʩ ʥʘ 33,8% ʫ 2020-ʤʫ ʧʦʨʽʚʥʷʥʦ ʟ 2017 ʨ., 

ʧʨʦʪʝ ʫ ʢʽʣʴʢʽʩʥʦʤʫ ʚʠʨʘʟʽ ʣʠʰʝ ʥʘ 252 ʦʜʠʥʠʮʽ. 

ɼʦʩʠʪʴ ʧʦʟʠʪʠʚʥʦʶ ʚʠʷʚʠʣʘʩʷ ʩʠʪʫʘʮʽʷ ʷʢ ʽʟ ʚʠʨʦʙʥʠʮʪʚʦʤ 

ʨʦʟʙʨʠʟʢʫʚʘʯʽʚ ʽ ʨʦʟʧʠʣʶʚʘʯʽʚ, ʪʘʢ ʽ ʟ ʨʦʩʪʦʤ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. ʍʦʯʘ ʫ 

2018-2019 ʨʨ. ʚʽʜʟʥʘʯʘʣʦʩʷ ʥʝʟʥʘʯʥʝ ʩʢʦʨʦʯʝʥʥʷ ʚʽʜ 1324 ʦʜʠʥʠʮʴ ʫ 2017-ʤʫ ʜʦ 

1298 ʪʘ 1058 ʦʜʠʥʠʮʴ ʫ 2018-2019 ʨʨ., ʫ 2020 ʨ. ʚʽʜʙʫʣʦʩʷ ʟʨʦʩʪʘʥʥʷ ʜʦ 1344 

ʦʜʠʥʠʮʴ, ʘʙʦ ʥʘ 1,5% ʟʘ ʧʦʨʽʚʥʷʥʥʷ 2020-ʛʦ ʟ 2017 ʨ. [6]. ʂʨʽʤ ʪʦʛʦ, 
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14 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʪʽʡʥʠʡ ʨʽʩʪ ʝʢʩʧʦʨʪʫ ʮʽʻʾ ʧʨʦʜʫʢʮʽʾ: ʚʽʜ 446 ʦʜʠʥʠʮʴ ʫ 2017 

ʨ. ʜʦ 526, 924, ʪʘ 1134 ʦʜʠʥʠʮʴ ʫ 2018-2020 ʨʨ. ʚʽʜʧʦʚʽʜʥʦ, ʘʙʦ ʝʢʩʧʦʨʪ ʫ 2020-

ʤʫ ʩʪʘʥʦʚʠʚ 254,3% ʜʦ ʝʢʩʧʦʨʪʫ ʫ 2017 ʨ. ɯʤʧʦʨʪ ʨʦʟʙʨʠʟʢʫʚʘʯʽʚ ʫ 2020 ʨ. 

ʩʢʦʨʦʪʠʚʩʷ ʥʘ 81,6% ʧʦʨʽʚʥʷʥʦ ʟ 2017 ʨ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʦʩʫʯʘʩʥʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʪʘ ̔ʥʥʦʚʘʮʽʡʥʠʡ ʧʽʜʭʽʜ ʜʦ ʥʴʦʛʦ ʩʘʤʝ ʫ ʥʘʧʨʷʤʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʦʟʙʨʠʟʢʫʚʘʯʽʚ, 

ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʩʧʨʠʷʻ ʩʢʦʨʦʯʝʥʥʶ ʽʤʧʦʨʪʦʟʘʣʝʞʥʦʩʪʽ ʫ ʜʘʥʦʤʫ ʩʝʛʤʝʥʪʽ 

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʅʘ ʨʽʚʝʥʴ ʩʧʦʞʠʚʘʥʥʷ ʪʝʭʥʽʢʠ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʨʦʮʽ ʚʧʣʠʚʘʻ ʙʘʛʘʪʦ 

ʬʘʢʪʦʨʽʚ: ʧʨʠʙʫʪʢʦʚʽʩʪʴ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, 

ʝʢʦʥʦʤʽʯʥʠʡ ʪʘ ʧʦʣʽʪʠʯʥʠʡ ʩʪʘʥ ʫ ʢʨʘʾʥʽ, ʽʥʬʣʷʮʽʷ, ʚʽʜʩʦʪʢʦʚʘ ʧʦʣʽʪʠʢʘ 

ʬʽʥʘʥʩʦʚʠʭ ʽʥʩʪʠʪʫʪʽʚ ʪʦʱʦ. ʂʨʽʤ ʪʦʛʦ, ʙʽʣʴʰʽʩʪʴ ʚʝʣʠʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ 

ʘʛʨʦʭʦʣʜʠʥʛʽʚ ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʽʥʦʟʝʤʥʽʡ ʪʝʭʥʽʮʽ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʨʽʚʥʶ 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʷʢʠʭ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʫʧʫʪʥʠʢʦʚʠʡ 

ʟʚôʷʟʦʢ ʪʘ ʩʢʣʘʜʥʘ ʢʦʤʧôʶʪʝʨʥʘ ʪʝʭʥʽʢʘ. ʇʦʢʫʧʮʷʤʠ ʫʢʨʘʾʥʩʴʢʦʾ ʪʝʭʥʽʢʠ 

ʚʠʩʪʫʧʘʶʪʴ ʤʘʣʽ, ʩʝʨʝʜʥʽ ʪʘ ʯʘʩʪʠʥʘ ʚʝʣʠʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʠʤ ʥʝ ʚʠʩʪʘʯʘʻ 

ʛʨʦʰʦʚʠʭ ʢʦʰʪʽʚ ʜʣʷ ʧʨʠʜʙʘʥʥʷ ʜʦʨʦʛʦʾ ʽʤʧʦʨʪʥʦʾ ʪʝʭʥʽʢʠ ʡ ʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʷʢʽ ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʪʨʘʜʠʮʽʡʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʨʦʧʦʟʠʮʽʾ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʝʢʦʥʦʤʽʢʠ 

ʩʫʯʘʩʥʦʶ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʶ, ʝʢʦʣʦʛʽʯʥʦʶ ʪʘ ʝʢʦʥʦʤʽʯʥʦʶ ʚʽʪʯʠʟʥʷʥʦʶ 

ʪʝʭʥʽʢʦʶ ʤʦʞʣʠʚʝ ʟʘ ʫʤʦʚʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʚʠʨʦʙʥʠʮʪʚʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ, ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʧʨʦʜʫʢʮʽʾ ʢʨʘʱʠʭ ʩʚʽʪʦʚʠʭ ʙʨʝʥʜʽʚ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʭʘʥʽʟʤʫ 

ʇʨʦʛʨʘʤʠ ʯʘʩʪʢʦʚʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʚʘʨʪʦʩʪʽ ʚʽʪʯʠʟʥʷʥʦʾ ʪʝʭʥʽʢʠ (ʥʘʧʨʠʢʣʘʜ, 

ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʫ ʢʦʤʧʝʥʩʘʮʽʾ ʚʽʜ 25% ʜʦ 40%). ʂʨʽʤ ʮʴʦʛʦ, ʪʘʢʽ ʟʘʭʦʜʠ 

ʜʦʧʦʤʦʞʫʪʴ ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʩʠʪʫʘʮʽʶ ʥʘ ʨʠʥʢʫ ʚʽʪʯʠʟʥʷʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʧʦʩʪʫʧʦʚʦ 

ʩʢʦʨʦʪʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʾʾ ʽʤʧʦʨʪʫ. 
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ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɸ ʇɽʈɽɺɯʈʂɸ ɿɸʉʆɹɯɺ ɺʀɿʅɸʏɽʅʅʗ 

ɺɯʃʔʅʆɻʆ ʍʆɼʋ ʈʋʃʔʆɺʆɻʆ ʂʆʃɽʉɸ ʅɸ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ 

 

ʆ. ʆ. ɹɸʅʅʀʁ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʥʘʜʽʡʥʦʩʪʽ ʪʝʭʥʽʢʠ 

ʗ. ʆ. ʂʃʔʆɺɸ ʩʣʫʭʘʯ ʤʘʛʽʩʪʨʘʪʫʨʠ ʬʘʢʫʣʴʪʝʪʫ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘ ʜʠʟʘʡʥʫ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʝʨʝʚʽʨʢʘ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʢʠ[1, 3] 

ʪʘ ʧʝʨʝʜʙʘʯʘʣʘ ʦʮʽʥʢʫ ʤʦʞʣʠʚʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʚʽʣʴʥʦʛʦ ʭʦʜʫ ʨʫʣʴʦʚʦʛʦ ʢʦʣʝʩʘ 

ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʣʽʥʽʡʢʠ, ʘ ʪʘʢʦʞ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʘʩʦʙʽʚ: 

ʢʫʪʦʤʽʨʘ, ʧʨʦʞʝʢʪʦʨʘ, ʥʘʩʪʽʥʥʦʛʦ ʪʘ ʧʦʨʪʘʪʠʚʥʦʛʦ ʝʢʨʘʥʽʚ, ʢʦʤʧ'ʶʪʝʨʥʦʾ ʤʠʰʽ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʝʨʝʚʽʨʢʘ ʤʦʞʣʠʚʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʚʽʣʴʥʦʛʦ ʭʦʜʫ 

ʨʫʣʴʦʚʦʛʦ ʢʦʣʝʩʘ ʚʠʤʽʨʶʚʘʣʴʥʦʶ ʣʽʥʽʡʢʦʶ ʙʫʣʘ ʟʨʦʙʣʝʥʘ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʪʘ 

ʚʠʤʽʨʶʚʘʥʥʷʤ [2]. ʋ ʨʦʙʦʪʽ ʙʨʘʣʠ ʫʯʘʩʪʴ 5 ʥʝʟʘʣʝʞʥʠʭ ʝʢʩʧʝʨʪʽʚ. 

ɼʣʷ ʮʴʦʛʦ ʢʨʫʛʣʠʡ ʰʤʘʪʦʢ ʙʽʣʦʾ ʢʨʝʡʜʠ ʙʫʚ ʟʣʠʚ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʢʦʥʫʩʘ ʟ ʢʫʪʦʤ 60-90 ʛʨʘʜ. ʇʽʩʣʷ ʯʦʛʦ ʦʜʠʥ ʟ ʝʢʩʧʝʨʪʽʚ ʮʽʻʶ 

ʢʨʝʡʜʦʶ ʥʘʥʽʩ ʤʽʪʢʠ ʥʘ ʧʘʥʝʣʽ ʧʨʠʣʘʜʽʚ, ʚ ʮʝʥʪʨʽ ʦʙʝʨʪʘʥʥʷ ʨʫʣʴʦʚʦʛʦ ʢʦʣʝʩʘ, ʘ 

ʪʘʢʦʞ ʥʘ ʡʦʛʦ ʦʙʽʜ (ʨʠʩ. ʘ). ʄʽʪʢʠ ʥʘ ʦʙʽʜ ʙʫʣʠ ʥʘʥʝʩʝʥʽ ʚ ʧʨʦʮʝʩʽ ʧʦʚʝʨʪʘʥʥʷ 

ʨʫʣʴʦʚʦʛʦ ʢʦʣʝʩʘ ʟ ʦʜʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʚ ʽʥʰʝ - ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʯʘʪʢʫ ʧʦʚʦʨʦʪʫ 

ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ, ʷʢʝ ʢʦʥʪʨʦʣʶʚʘʣʦʩʷ ʚʽʟʫʘʣʴʥʦ ʪʠʤ ʞʝ ʝʢʩʧʝʨʪʦʤ ʟ ʢʘʙʽʥʠ 

ʪʨʘʢʪʦʨʘ ʄʊɿ-80. ʇʦʪʽʤ ʢʦʞʥʠʤ ʝʢʩʧʝʨʪʦʤ ʙʫʣʠ ʚʠʤʽʨʷʥʽ ʟ ʪʨʠʨʘʟʦʚʦʶ 

ʧʦʚʪʦʨʥʽʩʪʶ ʜʦʚʞʠʥʘ ʭʦʨʜʠ (ʚʽʜʩʪʘʥʴ ʤʽʞ ʤʽʪʢʘʤʠ ʥʘ ʨʫʣʴʦʚʦʤʫ ʢʦʣʝʩʽ, ʨʠʩ. ʘ) 

ʽ ʜʽʘʤʝʪʨ ʢʦʣʝʩʘ ʩʧʦʯʘʪʢʫ ʤʝʪʘʣʝʚʦʶ ʣʽʥʽʡʢʦʶ, ʘ ʧʦʪʽʤ ʣʽʥʽʡʢʦʶ ʟ ʦʨʛʩʢʣʘ. ɿʘ 

ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ ʥʘ ʢʘʣʴʢʫʣʷʪʦʨʽ ʙʫʣʦ ʦʙʯʠʩʣʝʥʦ ʢʫʪ ʟʘ ʬʦʨʤʫʣʦʶ: 

2arcsin
L

D
a=  

ʧʨʠ L D¢ , 

ʜʝ L ï ʜʦʚʞʠʥʘ ʭʦʨʜʠ ɸɺ, ʤʤ; D - ʜʽʘʤʝʪʨ ʨʫʣʴʦʚʦʛʦ ʢʦʣʝʩʘ, ʤʤ. 

ʅʘ ʟʘʚʝʨʰʝʥʥʷ ʢʦʞʥʠʤ ʝʢʩʧʝʨʪʦʤ ʽʟ ʪʨʠʨʘʟʦʚʦʶ ʧʦʚʪʦʨʥʽʩʪʶ ʙʫʣʦ 

ʚʠʤʽʨʷʥʦ ʮʝʡ ʞʝ ʢʫʪ ʥʘ ʨʫʣʴʦʚʦʤʫ ʢʦʣʝʩʽ ʪʨʘʥʩʧʦʨʪʠʨʦʤ, ʷʢʠʡ ʧʨʠʡʥʷʪʦ ʟʘ 

ʝʪʘʣʦʥʥʠʡ ʟʘʩʽʙ ʚʠʤʽʨʶʚʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʥʘʥʦ ʪʨʠ ʚʘʨʽʘʥʪʠ 

ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʧʦ ʢʦʞʥʦʤʫ ʟ ʥʠʭ ï ʧʦ 5 ʚʠʤʽʨʽʚ. ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ 
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ʦʙʯʠʩʣʝʥʽ (ʪʘʙʣʠʮʷ): ʍ - ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ; 
ʍ
s  - ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ 

ʚʽʜʭʠʣʝʥʥʷ; V ï ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ; D, d - ʘʙʩʦʣʶʪʥʘ ʽ ʚʽʜʥʦʩʥʘ (ʫ %) 

ʧʦʭʠʙʢʠ, ʟʥʘʡʜʝʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʪʘʥʜʘʨʪʥʠʤ ʧʨʠʣʘʜʦʤ (ʪʨʘʥʩʧʦʨʪʠʨʦʤ). 

ʈʝʟʫʣʴʪʘʪʠ, ʧʦʜʘʥʽ ʫ ʪʘʙʣʠʮʽ ʧʦʢʘʟʫʶʪʴ ʥʘʩʪʫʧʥʝ. 

 
ʈʠʩʫʥʦʢ - ʌʨʘʛʤʝʥʪʠ ʚʠʟʥʘʯʝʥʥʷ ʚʽʣʴʥʦʛʦ ʭʦʜʫ ʨʫʣʴʦʚʦʛʦ ʢʦʣʝʩʘ ʥʘ 

ʪʨʘʢʪʦʨʽ ʄʊɿ-80: 

ʘ ï ʣʽʥʽʡʢʦʶ; ʙ ï ʣʶʬʪʤʝʪʨʦʤ ʀʉʃ-ʄ (ʚʛʦʨʽ) ʪʘ ʢʫʪʦʤʽʨʦʤ ʂʀ-13926 (ʚʥʠʟʫ) 

 

ʊʘʙʣʠʮʷ - ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʝʨʝʚʽʨʢʠ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʟʥʘʯʝʥʥʷ ʚʽʣʴʥʦʛʦ ʭʦʜʫ ʨʫʣʴʦʚʦʛʦ ʢʦʣʝʩʘ ʚʠʤʽʨʶʚʘʣʴʥʦʶ ʣʽʥʽʡʢʦʶ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʟʘʩʦʙʫ 

ʚʠʤʽʨʶʚʘʥʥʷ 
ʍ, 

ʛʨʘʜ. 
ʍ
s , 

ʛʨʘʜ. 

V 
D, 

ʛʨʘʜ. 

d,  

% 

1. ʃʽʥʽʡʢʘ ʤʝʪʘʣʝʚʘ 

(ʥʝʧʨʦʟʦʨʘ) 
20,0 1,4 0,070 0,4 2,0 

2 ʃʽʥʽʡʢʘ ʽʟ ʦʨʛ-ʩʢʣʘ 

(ʧʨʦʟʦʨʘ) 
20,6 0,5 0,024 0,2 1,0 

3 ʊʨʘʥʩʧʦʨʪʠʨ 20,4 0,5 0,025 - - 

 

ʅʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʧʦʭʠʙʢʠ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʣʽʥʽʡʢʠ ʩʪʘʥʦʚʠʪʴ 2%, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 5% ʽ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʜʦʩʪʘʪʥʶ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʯʠʩʣʝʥʥʷ ʜʘʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʭʦʨʜʠ ʟ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʡʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʠʨʦʤ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟ ʜʚʦʭ 

ʣʽʥʽʡʦʢ ʥʘʡʤʝʥʰʫ ʧʦʭʠʙʢʫ ʤʘʻ ʣʽʥʽʡʢʘ ʟ ʦʨʛʩʢʣʘ (ʧʨʦʟʦʨʘ). ʂʨʽʤ ʪʦʛʦ, 

ʚʠʷʚʣʝʥʦ, ʱʦ ʧʨʦʟʦʨʘ ʣʽʥʽʡʢʘ ʜʦʟʚʦʣʷʻ ʰʚʠʜʰʝ ʚʠʤʽʨʷʪʠ ʜʦʚʞʠʥʫ ʭʦʨʜʠ. ʎʝ 

ʟʫʤʦʚʣʝʥʦ ʟʨʫʯʥʽʩʪʶ ʦʨʽʻʥʪʫʚʘʥʥʷ ʣʽʥʽʡʢʠ ʫ ʧʨʦʮʝʩʽ ʚʠʤʽʨʶʚʘʥʥʷ ʱʦʜʦ ʤʽʪʦʢ 

ʥʘ ʦʙʽʜ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʣʽʥʽʡʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʣʴʥʦʛʦ ʭʦʜʫ ʨʫʣʴʦʚʦʛʦ ʢʦʣʝʩʘ ʻ ʤʦʞʣʠʚʠʤ. 
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ɺ. ʄ. ɹʆʈʆɺʉʔʂʀʁ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ɺ. ʃ. ʂʋʃʀʂɯɺʉʔʂʀʁ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ɾʠʪʦʤʠʨ 
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ʇʽʜʰʠʧʥʠʢ ʤʘʪʦʯʠʥʠ ʢʦʣʝʩʘ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ ʚʫʟʦʣ, ʤʦʞʝ ʙʫʪʠ ʜʦʩʠʪʴ 

ʩʢʣʘʜʥʠʤ ʦʙ'ʻʢʪʦʤ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʡʦʛʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʩʫʢʫʧʥʽʩʪʶ ʨʽʟʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʷʚʠʱ ʫ ʟʦʥʘʭ ʪʝʨʪʷ ʜʝʪʘʣʝʡ, ʷʢʽ ʱʝ ʜʦ ʢʽʥʮʷ ʥʝ 

ʚʠʚʯʝʥʽ. ʇʨʦʚʝʜʝʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʣʴʰʝ 75 % 

ʧʽʜʰʠʧʥʠʢʽʚ, ʷʢʽ ʚʠʡʰʣʠ ʟ ʣʘʜʫ, ʤʘʣʠ ʥʝʧʨʘʚʠʣʴʥ ̔ʥʘʣʘʰʪʫʚʘʥʥʷ (ʥʘʜʤʽʨʥʽ 

ʟʘʟʦʨʠ, ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʦʰʢʦʜʞʝʥʥʷ ʦʧʦʨ ʢʦʯʝʥʥʷ ʧʽʜ ʯʘʩ ʚʩʪʘʥʦʚʣʝʥʥʷ, 

ʢʦʨʝʛʫʚʘʥʥʷ), ʧʦʰʢʦʜʞʝʥʥʷ ʫʱʽʣʴʥʶʚʘʯʽʚ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ [1-3]. ɿʘʟʥʘʯʝʥʽ 

ʬʘʢʪʠ ʦʙʫʤʦʚʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʝʣʝʤʝʥʪʽʚ ʦʧʦʨ, ʟʦʢʨʝʤʘ ʩʪʘʥʫ 

ʚʫʟʣʽʚ (ʤʘʪʦʯʠʥ ʢʦʣʽʩ) ʧʽʩʣʷ ʟʘʤʽʥʠ ʪʘ ʨʝʤʦʥʪʫ. 

ʅʘʡʙʽʣʴʰ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤʠ ʥʘ ʧʨʘʢʪʠʮʽ ʩʧʦʩʦʙʘʤʠ ʘʥʘʣʽʟʫ ʪʘ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʨʠʙʦʩʧʨʷʞʝʥʴ ʻ ʪʘʢʽ ʤʝʪʦʜʠ: ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʡ; ʢʽʥʝʤʘʪʠʯʥʠʡ; 

ʪʝʧʣʦʚʠʡ; ʝʣʝʢʪʨʠʯʥʠʡ; ʤʝʭʘʥʽʯʥʠʡ (ʘʥʘʣʽʟʫʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ ʤʦʤʝʥʪʫ ʦʧʦʨʫ 

ʦʙʝʨʪʘʥʥʶ ʪʘ ʨʫʰʘʥʥʶ). ɺ̔ ʙʨʦʘʢʫʩʪʠʯʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ ʟʘʩʥʦʚʘʥʽ ʥʘ 

ʚʠʤʽʨʶʚʘʥʥʽ ʪʘ ʧʦʜʘʣʴʰʦʤʫ ʘʥʘʣʽʟʽ ʧʘʨʘʤʝʪʨʽʚ ʩʠʛʥʘʣʽʚ, ʷʢʽ ʚʠʧʨʦʤʽʥʶʶʪʴ ʫ 

ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʪʨʠʙʦʩʧʨʷʞʝʥʥʷ ʧʽʜʰʠʧʥʠʢʦʚʠʭ ʚʫʟʣʽʚ (ʨʦʙʦʯʘ ʜʽʘʛʥʦʩʪʠʢʘ). 

ʆʢʨʽʤ ʮʴʦʛʦ, ʚʠʢʦʥʫʻʪʴʩʷ ʘʥʘʣʽʟ ʯʘʩʪʦʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʘʥʘʣʫ, ʷʢʠʤ ʧʨʦʭʦʜʠʪʴ 

ʩʠʛʥʘʣ ʚʽʜ ʚʠʧʨʦʤʽʥʶʚʘʯʘ (ʪʝʩʪʦʚʘ ʜʽʘʛʥʦʩʪʠʢʘ). ʋ ʧʨʦʮʝʩʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʚʠʥʠʢʘʶʪʴ ʧʝʚʥʽ ʧʨʦʙʣʝʤʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʪʠʤ, ʱʦ ʚʽʙʨʦʩʠʛʥʘʣ, 

ʷʢʠʡ ʧʝʨʝʜʘʻʪʴʩʷ ʧʦ ʢʘʥʘʣʫ, ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʨʝʘʣʴʥʠʡ ʯʠʩʪʠʡ ʩʠʛʥʘʣ ʪʘ 

ʧʝʨʝʰʢʦʜʠ. ɼʞʝʨʝʣʘʤʠ ʧʝʨʝʰʢʦʜ ʻ ʢʦʣʠʚʘʥʥʷ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ ʯʝʨʝʟ 

ʥʝʚʨʽʚʥʦʚʘʞʝʥʽʩʪʴ ʦʢʨʝʤʠʭ ʜʝʪʘʣʝʡ ʘʛʨʝʛʘʪʽʚ ʪʘ ʤʝʭʘʥʽʟʤʽʚ. ʊʘʢʦʞ ʜʞʝʨʝʣʘʤʠ 

ʧʝʨʝʰʢʦʜ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʫʞʥʽ ʭʚʠʣʽ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ 
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ʧʨʠʚʦʜʫ, ʘ ʪʘʢʦʞ ʚʣʘʩʥʽ ʢʦʣʠʚʘʥʥʷ ʜʝʪʘʣʝʡ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʦʙʝʨʪʘʣʴʥʽ ʨʫʭʠ. 

ʋʩʢʣʘʜʥʶʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʪʦʡ ʬʘʢʪ, ʱʦ ʫ ʙʘʛʘʪʴʦʭ 

ʚʠʧʘʜʢʘʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʘʤʧʣʽʪʫʜ ʯʠʩʪʦʛʦ ʩʠʛʥʘʣʫ ʪʘ ʧʝʨʝʰʢʦʜ ʙʫʚʘʻ 

ʥʝʟʥʘʯʥʠʤ ʟʘ ʽʜʝʥʪʠʯʥʠʭ ʯʘʩʪʦʪʥʠʭ ʩʧʝʢʪʨʽʚ. 

ʄʝʪʦʜ ʘʢʫʩʪʠʯʥʦʾ ʝʤʽʩʽʾ ʥʘʙʫʚʘʻ ʜʝʜʘʣʽ ʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʧʽʜ ʯʘʩ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʦʧʦʨ ʢʦʯʝʥʥʷ. ɼʘʥʠʡ ʤʝʪʦʜ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʚʠʤʽʨʶʚʘʥʥʽ ʪʘ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʨʫʞʥʠʭ ʭʚʠʣʴ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʟʘʨʦʜʞʝʥʥʽ ʪʘ ʨʦʟʚʠʪʢʫ 

ʜʝʬʝʢʪʫ ʥʘ ʝʣʝʤʝʥʪʽ ʧʽʜʰʠʧʥʠʢʘ. ʇʨʠʡʦʤ ʜʽʘʛʥʦʩʪʠʢʠ ʟʥʘʯʥʦ ʢʨʘʱʝ 

ʧʦʚʦʜʠʪʴʩʷ ʚ ʫʤʦʚʘʭ ʬʦʥʫ ʪʘ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʰʫʤʽʚ, ʦʩʢʽʣʴʢʠ ʩʧʝʢʪʨ ʘʢʫʩʪʠʯʥʦʾ 

ʝʤʽʩʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʤʠ ʛʘʨʤʦʥʽʢʘʤʠ. ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʩʧʝʢʪʨ 

ʘʢʫʩʪʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʣʝʞʠʪʴ ʫ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʦʯʘʩʪʦʪʥʽʡ ʩʤʫʟʽ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʚʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ ʤʝʪʦʜʫ ʧʽʜ ʯʘʩ ʚʠʷʚʣʝʥʥ ̫ʩʪʘʜʽʾ ʟʘʨʦʜʞʝʥʥʷ ʜʝʬʝʢʪʽʚ. ʆʜʥʘʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ ʤʘʪʦʯʠʥ ʢʦʣʽʩ 

ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʫʟʣʽʚ. 

ɽʣʝʢʪʨʠʯʥʽ ʤʝʪʦʜʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʜʽʘʛʥʦʩʪʠʮʽ ʨʽʟʥʠʭ 

ʪʨʠʙʦʩʧʨʷʞʝʥʴ, ʾʭ ʩʫʪʥʽʩʪʴ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʟʘ 

ʟʥʘʯʝʥʥʷʤʠ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʟʦʥʽ ʪʝʨʪʷ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʝʣʝʢʪʨʠʟʘʮʽʷ ʟʦʥʠ ʪʝʨʪʷ, ʘʙʦ ʟʤʽʥʘ ʝʣʝʢʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʪʨʠʙʦʩʧʨʷʞʝʥʥʷ. ɽʣʝʢʪʨʠʯʥʽ ʤʝʪʦʜʠ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ ʟʘʚʜʘʥʴ, ʷʢ:  

- ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʢʦʥʪʘʢʪʫ ʪʘ ʨʝʞʠʤʫ ʪʝʨʪʷ (ʚʠʤʽʨʶʚʘʥʥʷ ʪʨʠʙʦʩʪʨʫʤʽʚ, 

ʧʝʨʝʭʽʜʥʦʛʦ ʦʧʦʨʫ ʢʦʥʪʘʢʪʽʚ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʝʢʟʦʝʤʽʩʽʾ, ʝʣʝʢʪʨʦʜʥʠʭ ʧʦʪʝʥʮʽʘʣʽʚ 

ʧʽʜ ʯʘʩ ʪʝʨʪʷ);  

- ʦʮʽʥʢʘ ʪʨʠʙʦʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʘʩʪʠʣʴʥʠʭ 

ʩʝʨʝʜʦʚʠʱ (ʚʠʤʽʨʶʚʘʥʥʷ ʨʦʙʦʪʠ ʚʠʭʦʜʫ ʝʣʝʢʪʨʦʥʽʚ ʫ ʤʘʪʝʨʽʘʣʽʚ ʜʝʪʘʣʝʡ, 

ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʛʨʘʥʠʯʥʠʭ ʰʘʨʽʚ, ʘʥʘʣʽʟ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʩʪʽʡʢʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ 

ʪʘ ʤʘʩʪʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ);  

- ʤʦʥʽʪʦʨʠʥʛ ʟʥʦʰʫʚʘʥʥʷ (ʤʘʛʥʽʪʥʠʡ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʽ 

ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʤʘʩʪʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʦʣʷʨʠʟʘʮʽʷ ʩʧʨʷʞʝʥʴ, ʱʦ 

ʪʨʫʪʴʩʷ). 

ʋ ʚʠʧʘʜʢʫ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʧʽʜʰʠʧʥʠʢʽʚ ʤʘʪʦʯʠʥ ʢʦʣʽʩ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ï ʚʠʨʽʰʫʻʪʴʩʷ ʮʽʣʠʡ ʢʦʤʧʣʝʢʩ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʟʘʚʜʘʥʴ, ʧʨʦʪʝ ʻ ʧʝʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʦʚ'ʷʟʘʥʽ ʟ ʢʦʥʩʪʨʫʢʮʽʻʶ ʽ ʩʢʣʘʜʥʽʩʪʶ 

ʦʙ'ʻʢʪʘ ʢʦʥʪʨʦʣʶ. 

ʂʦʞʝʥ ʽʟ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʪʽʻʶ ʯʠ ʽʥʰʦʶ ʤʽʨʦʶ 

ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʩʢʣʘʜʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʧʽʜ ʯʘʩ ʚʟʘʻʤʦʜʽʾ ʩʢʣʘʜʦʚʠʭ 

ʯʘʩʪʠʥ ʧʽʜʰʠʧʥʠʢʘ. ɺʠʭʦʜʷʯʠ ʟ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʜʽʘʛʥʦʩʪʠʢʠ, ʨʦʟʛʣʷʥʫʪʽ 

ʤʝʪʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʙʽʣʴ -hʤʝʥʰ ʝʬʝʢʪʠʚʥʠʤʠ, ʪʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʦʛʦ ʟ 

ʥʠʭ ʤʘʻ ʧʨʠʥʮʠʧʦʚ ̔ ʦʙʤʝʞʝʥʥʷ, ʷʢ ̔ ʥʝʤʦʞʣʠʚʦ ʧʦʜʦʣʘʪʠ. ʇʦʟʠʪʠʚʥʠʡ 

ʨʝʟʫʣʴʪʘʪ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ ʧʝʨʝʚʘʛ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ 

ʪʘ ʢʦʤʧʝʥʩʘʮʽʾ ʥʝʜʦʣʽʢʽʚ ʦʜʥʠʭ ʤʝʪʦʜʠʢ ʟʘ ʨʘʭʫʥʦʢ ʽʥʰʠʭ. ʇʦʜʽʙʥʠʡ ʧʨʠʥʮʠʧ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽ ʫ ʚʠʤʽʨʶʚʘʣʴʥʽʡ ʘʧʘʨʘʪʫʨ ̔ʟ ʢʦʤʧʝʥʩʫʚʘʥʥʷʤ, ʢʦʣʠ ʪʘ ʩʘʤʘ 

ʚʝʣʠʯʠʥʘ ʚʠʤʽʨʶʻʪʴʩʷ ʜʝʢʽʣʴʢʦʤʘ ʧʨʠʣʘʜʘʤʠ, ʧʨʠʥʮʠʧ ʜʽʾ ʷʢʠʭ ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʨʽʟʥʠʭ ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʘʭ. 
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ɼʝʪʘʣʽ ʩʫʯʘʩʥʦʾ ʘʚʪʦʪʨʘʢʪʦʨʥʦʾ ʪʝʭʥʽʢʠ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʚʝʣʠʢʠʭ 

ʩʪʘʪʠʯʥʠʭ ʪʘ ʜʠʥʘʤʽʯʥʠʭ ʟʥʘʢʦʟʤʽʥʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʩʧʨʠʷʶʪʴ ʚʠʥʠʢʥʝʥʥʶ 

 ̔ ʥʘʢʦʧʠʯʝʥʥʶ ʫ ʚʠʨʦʙʘʭ ʚʪʦʤʥʠʭ ʧʦhʢʦʜʞʝʥʴ, ʷʢʽ ʧʨʠʟʚʦʜʪ̫ʴ ʜʦ ʚʪʨʘʪʠ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʷʢʦʩʪʝʡ ʝʣʝʤʝʥʪʽʚ. ʉʧʝʮʠʬʽʢʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʪʨʘʢʪʦʨʥʦʾ 

ʪʝʭʥʽʢʠ ʚʠʢʣʠʢʘʻ ʧʽʜʚʠʱʝʥʫ ʫʚʘʛʫ ʜʦ ʩʪʘʥʫ ʜʝʪʘʣʝʡ, ʚʫʟʣʽʚ ʪʘ ʤʝʭʘʥʽʟʤʽʚ, 

ʦʩʢʽʣʴʢʠ ʚʠʭʽʜ ʾʭ ʟ ʣʘʜʫ ʩʧʨʠʯʠʥʷʻ ʧʦʣʦʤʢʠ  ̔ʘʚʘʨʽ.ʾ ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʟʘʚʜʘʥʥʷ 

ʚʠʟʥʘʯʝʥʥʷ, ʦʮʽʥʢʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʝʪʘʣʝʡ ʧʨʠ ʟʤʽʮʥʝʥʥʽ 

ʤʝʪʦʜʘʤʠ ʧʦʚʝʨʭʥʝʚʦʾ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ, ʷʢ ʫ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʘʢ ʽ 

ʧʽʜ ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʤʘʻ ʚʠʢʣʶʯʥʦ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʽ ʚʠʤʘʛʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʡʙʽʣʴʰ ʦʙ'ʻʢʪʠʚʥʠʭ, ʪʦʯʥʠʭ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ. 

ʇʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʥʘ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʪʘ ʨʝʤʦʥʪʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʚʠʨʦʙʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʝʪʦʜʠ, ʱʦ 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʨʫʡʥʫʚʘʥʥʽ ʧʽʜʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ (ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʪʘʣʝʡ) [1]. ɼʦ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʚʽʜʥʦʩʷʪʴʩʷ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ-ʩʪʠʩʥʝʥʥʷ, ʫʜʘʨ, ʧʨʠʢʣʘʜʘʥʥʷ ʮʠʢʣʽʯʥʠʭ 

ʟʥʘʢʦʟʤʽʥʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ɼʘʥʽ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ ʻ ʜʦʩʠʪʴ ʪʦʯʥʠʤʠ, ʘʣʝ ʤʘʶʪʴ 

ʽʩʪʦʪʥʠʡ ʥʝʜʦʣʽʢ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʫ ʚʠʙʽʨʢʦʚʦʩʪʽ ʩʧʦʩʦʙʫ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʣʠʰʝ 

ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʜʝʢʽʣʴʢʦʭ ʜʝʪʘʣʝʡ ʽʟ ʧʘʨʪʽʾ ʚʠʨʦʙʽʚ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʦʙʨʦʙʢʠ ʚʠʨʦʙʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʪʘʣʝʡ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʫ ʨʝʤʦʥʪ, ʚʝʣʠʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ 

ʤʝʪʦʜʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʦʞʣʠʚʦʩʪʝʡ ʨʽʟʥʽ ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ, 

ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʙʝʟ ʨʫʡʥʫʚʘʥʥʷ ʧʽʜʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ, ʪʦʙʪʦ 
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ʢʦʥʪʨʦʣʴ, ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʷʢʦʛʦ ʜʝʪʘʣʽ ʟʘʛʘʣʦʤ ʟʘʣʠʰʘʶʪʴʩʷ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘ ʧʨʷʤʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ (ʨʠʩ. 1). ʆʩʥʦʚʥʽ ʚʠʜʠ 

ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʝʪʘʣʝʡ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: ʘʢʫʩʪʠʯʥʽ, ʦʧʪʠʯʥʽ, ʢʘʧʽʣʷʨʥʽ, 

ʨʘʜʽʘʮʽʡʥʽ, ʤʘʛʥʽʪʥʽ ʪʘ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ. 

 

ʈʠʩ. 1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʝʪʦʜʽʚ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʝʪʘʣʝʡ 

 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʪʘ ʜʦʩʪʫʧʥʠʤ ʚʠʜʦʤ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ʚʠʨʦʙʽʚ ʻ ʦʧʪʠʯʥʠʡ. ʆʜʥʘʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʦʙʤʝʞʝʥʦ, 

ʦʩʢʽʣʴʢʠ ʤʝʪʦʜ ʤʘʻ ʥʠʟʴʢʫ ʯʫʪʣʠʚʽʩʪʴ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʠʰʝ ʜʣʷ 

ʟʥʘʭʦʜʞʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʜʝʬʝʢʪʽʚ. 

ʈʘʜʽʘʮʽʡʥʠʡ ʥʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ, ʘ ʩʘʤʝ ʨʝʥʪʛʝʥʦʜʠʬʨʘʢʮʽʡʥʠʡ ʤʝʪʦʜ 

ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʝʪʘʣʝʡ 

ʟ ʬʝʨʦʤʘʛʥʝʪʠʢʽʚ. ɼʘʥʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʥʘʧʨʫʞʝʥʥʷ ʚʩʽʭ ʪʨʴʦʭ 

ʚʠʜʽʚ, ʧʨʦʪʝ ʦʩʥʦʚʥ ̔ʪʨʫʜʥʦʱʽ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥ ̫ʨʝʥʪʛʝʥʦʜʠʬʨʘʢʮʽʡʥʦʛʦ 

ʤʝʪʦʜʫ ʧʦʣʷʛʘʶʪʴ ʫ ʚʽʜʥʦʩʥʽʡ ʩʢʣʘʜʥʦʩʪʽ ʧʨʦʮʝʩʫ ʢʦʥʪʨʦʣʶ, ʘ ʪʘʢʦʞ 

ʧʽʜʚʠʱʝʥʠʭ ʚʠʤʦʛʘʭ ʜʦ ʯʠʩʪʦʪʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ ʚʠʨʦʙʽʚ. 

ʄʝʪʦʜʠ ʘʢʫʩʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʟʦʢʨʝʤʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʪʘ ʘʢʫʩʪʠʯʥʦʾ 

ʝʤʽʩʽʾ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʝʬʝʢʪʽ ʟʤʽʥʠ ʘʢʫʩʪʠʯʥʦʾ ʧʨʦʚʽʜʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚʥʘʩʣʽʜʦʢ ʟʤʽʥʠ ʡʦʛʦ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʇʝʨʝʚʘʛʘʤʠ 

ʜʘʥʠʭ ʤʝʪʦʜʽʚ ʻ ʚʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ ʪʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʚʪʦʤʥʠʭ ʧʦhʢʦʜʞʝʥʴ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʦʧʝʨʘʪʠʚʥʽʩʪʴ, ʥʠʟʴʢʘ ʚʘʨʪʽʩʪʴ. 

ɸʢʫʩʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ ʜʘʻ ʟʤʦʛʫ ʜʦʩʣʽʜʞʫʚʘʪʠ ʧʨʠʧʦʚʝʨʭʥʝʚʽ ʰʘʨʠ ʤʘʪʝʨʽʘʣʫ. 

ʆʜʥʘʢ ʚ ʫʤʦʚʘʭ ʟʤʽʮʥʝʥʥʷ ʜʝʪʘʣʝʡ, ʤʝʪʦʜʘʤʠ ʧʦʚʝʨʭʥʝʚʦʾ ʧʣʘʩʪʠʯʥʦʾ 

ʜʝʬʦʨʤʘʮʽʾ, ʦʩʥʦʚʥʽ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʪʦʥʢʦʤʫ ʧʦʚʝʨʭʥʝʚʦʤʫ 

ʰʘʨʽ, ʱʦ ʜʝʱʦ ʟʥʠʞʫʻ ʷʢʽʩʪʴ ʢʦʥʪʨʦʣʶ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʚʠʭʨʦʩʪʨʫʤʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʤʘʪʝʨʽʘʣʫ, ʦʮʽʥʶʚʘʪʠ ʡʦʛʦ ʩʪʘʥ 

ʧʽʩʣʷ ʦʙʨʦʙʢʠ, ʚʠʷʚʣʷʪʠ ʟʘʣʠʰʢʦʚ ̔ ʧʦʚʝʨʭʥʝʚ ̔ ʤʝʭʘʥʽʯʥ ̔ ʥʘʧʨʫʞʝʥʥʷ. 

ɹʝʟʧʝʨʝʯʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʻ ʪʦʯʥʽʩʪʴ ʪʘ ʤʦʞʣʠʚʽʩʪʴ 

ʙʝʟʢʦʥʪʘʢʪʥʦʛʦ ʢʦʥʪʨʦʣʶ ʙʘʛʘʪʴʦʭ ʧʘʨʘʤʝʪʨʽʚ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʜʽʣʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʢʦʥʪʨʦʣʶ, ʟ ʤʝʪʦʶ ʫʩʫʥʝʥʥʷ ʧʝʨʝʰʢʦʜ  ̔ʦʪʨʠʤʘʥʥʷ ʦʙ'ʻʢʪʠʚʥʦʾ ʪʘ 

ʪʦʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʫʩʢʣʘʜʥʶʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʭʨʦʩʪʨʫʤʦʚʦʛʦ ʤʝʪʦʜʫ. 

ʄʘʛʥʽʪʥʽ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ ʚʠʨʦʙʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʬʝʨʦʤʘʛʥʝʪʠʢʽʚ ʽ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʝʬʝʢʪʦʤ ʟʤʽʥʠ ʤʘʛʥʽʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʫ ʧʽʜ ʯʘʩ ʚʧʣʠʚʫ ʥʘ 

ʥʴʦʛʦ ʟʦʚʥʽʰʥʴʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ɯʟ ʙʝʟʣʽʯʽ ʤʘʛʥʽʪʥʠʭ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ, ʱʦ 

ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʟʘ ʧʝʨʚʠʥʥʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʥʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ  ̔
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ʧʘʨʘʤʝʪʨʽʚ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʜʝʪʘʣʝʡ ʟ ʚʠʩʦʢʦʤʽʮʥʠʭ ʩʪʘʣʝʡ ʧʽʜ ʯʘʩ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʽʩʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʠ ʟʤʽʮʥʝʥʥʽ ʰʣʷʭʦʤ ʧʦʚʝʨʭʥʝʚʦʾ 

ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʻ ʤʝʪʦʜ ʤʘʛʥʽʪʥʠʭ ʰʫʤʽʚ. ʇʝʨʝʚʘʛʠ ʜʘʥʦʛʦ ʤʝʪʦʜʫ 

ʧʦʣʷʛʘʶʪʴ ʫ ʤʦʞʣʠʚʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʪʠ ʦʙ'ʻʢʪ ʢʦʥʪʨʦʣʶ ʥʘ ʨʽʚʥʽ ʡʦʛʦ 

ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ, ʘ ʪʘʢʦʞ ʦʜʥʦʯʘʩʥʦʾ ʦʙʨʦʙʢʠ ʢʽʣʴʢʦʭ ʧʘʨʘʤʝʪʨʽʚ (ʯʠʩʣʘ 

ʩʪʨʠʙʢʽʚ ʟʘ ʽʥʪʝʨʚʘʣ ʯʘʩʫ, ʪʨʠʚʘʣʦʩʪʽ ʽʥʪʝʨʚʘʣʽʚ ʤʽʞ ʩʪʨʠʙʢʘʤʠ, ʬʦʨʤʠ ʽ 

ʪʨʠʚʘʣʦʩʪʽ ʩʪʨʠʙʢʽʚ). ʂʦʥʪʘʢʪʥʠʡ ʭʘʨʘʢʪʝʨ ʧʨʦʮʝʩʫ ʢʦʥʪʨʦʣʶ ʧʦʪʨʝʙʫʻ 

ʥʘʷʚʥʦʩʪʽ ʚʠʩʦʢʦʪʦʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʇʯʝʣʽʥʮʝʚ ɺ. ʆ., ɼʝʛʫʣʘ ɸ. ɯ. ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʢʦʥʩʪʨʫʢʮʽʡʥʘ 

ʤʽʮʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ : ʥʘʚʯ. ʧʦʩʽʙ. ʉʫʤʠ : ʉɼʋ, 2012. 247 ʩ. 
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ʆʉʅʆɺʅɯ ɼɽʌɽʂʊʀ ʏɸɺʋʅʅʀʍ ʂʆʃɯʅʏɸʉʊʀʍ ɺɸʃɯɺ ʊɸ 

ʉʇʆʉʆɹʀ ɰʍ ʋʉʋʅɽʅʅʗ 

 

ʆ. ʆ. ɹɸʅʅʀʁ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʥʘʜʽʡʥʦʩʪʽ ʪʝʭʥʽʢʠ 

ɸ. ɼ. ɹʋʐʊɸʈɽʅʂʆ ʩʣʫʭʘʯ ʤʘʛʽʩʪʨʘʪʫʨʠ ʬʘʢʫʣʴʪʝʪʫ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘ 

ʜʠʟʘʡʥʫ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ʂʦʣʽʥʯʘʩʪʠʡ ʚʘʣ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʪʘ ʩʢʣʘʜʥʠʭ ʜʝʪʘʣʝʡ 

ʜʚʠʛʫʥʘ. ʋ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʽʜ ʚʧʣʠʚʦʤ ʧʝʨʽʦʜʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ [1, 2] ʚʽʜ 

ʩʠʣ ʪʠʩʢʫ ʛʘʟʽʚ, ʩʠʣ ʽʥʝʨʮʽʾ ʪʘ ʾʭ ʤʦʤʝʥʪʽʚ, ʩʠʣʠ ʪʝʨʪʷ ʟʤʽʥʶʶʪʴʩʷ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ, ʱʦ 

ʩʧʨʠʯʠʥʷʻ ʚʪʨʘʪʫ ʡʦʛʦ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʅʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʴ ʚʝʜʝ ʜʦ 

ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʟʥʦʩʫ ʰʠʡʦʢ, ʦʪʞʝ, ʧʨʠ ʚʽʜʥʦʚʣʝʥʥʽ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʥʝʦʙʭʽʜʥʦ ʫʩʫʥʫʪʠ ʜʝʬʝʢʪʠ ʤʽʢʨʦ- ʽ 

ʤʘʢʨʦʛʝʦʤʝʪʨʽʾ ʢʦʨʽʥʥʠʭ ʽ ʰʘʪʫʥʥʠʭ ʰʠʡʦʢ. ʋ ʤʽʨʫ ʟʙʽʣʴʰʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ 

ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʯʘʩʪʢʘ ʚʽʜʤʦʚ ʘʙʦ ʧʦʨʫʰʝʥʴ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʜʝʬʝʢʪʘʤʠ ʚʪʦʤʠ, ʧʦʷʚʘ ʷʢʠʭ ʦʙʫʤʦʚʣʝʥʦ ʥʘʢʦʧʠʯʝʥʥʷʤ 

ʧʦʰʢʦʜʞʝʥʴ. ʊʦʤʫ ʥʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʥʝʦʙʭʽʜʥʦ ʥʝ ʪʽʣʴʢʠ ʚʽʜʥʦʚʣʶʚʘʪʠ 

ʛʝʦʤʝʪʨʽʶ ʰʠʡʦʢ, ʘ ʡ ʧʽʜʚʠʱʫʚʘʪʠ ʤʝʞʫ ʚʠʪʨʠʚʘʣʦʩʪʽ ʟʥʦʰʝʥʠʭ ʢʦʣʽʥʯʘʩʪʠʭ 

ʚʘʣʽʚ. 

ʆʩʥʦʚʥʠʤʠ ʜʝʬʝʢʪʘʤʠ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʻ:  

- ʟʥʦʩ ʰʠʡʦʢ ʚʠʱʝ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʥʷ - 42-52%, ʟʘʜʠʨʘʢʠ ʪʘ 

ʩʭʦʧʣʶʚʘʥʥʷ (ʘʚʘʨʽʡʥʠʡ ʟʥʦʩ) ʰʠʡʦʢ - 9% [2, 3] (ʨʠʩ. ʘ); 

- ʪʨʽʱʠʥʠ ʥʘ ʧʦʚʝʨʭʥʷʭ ʰʘʪʫʥʥʠʭ ʪʘ ʢʦʨʽʥʥʠʭ ʰʠʡʦʢ, ʞʦʣʦʙʥʠʢʽʚ, 

ʢʨʦʤʦʢ ʤʘʩʣʷʥʠʭ ʢʘʥʘʣʽʚ - 3-16 % [1,2] (ʈʠʩ. ʙ); 
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- ʟʣʘʤ ʚʘʣʽʚ - 2-8%, ʷʢ ʧʨʘʚʠʣʦ, ʨʫʡʥʫʚʘʥʥʷ ʤʘʶʪʴ ʚʪʦʤʥʠʡ ʭʘʨʘʢʪʝʨ 

[1] (ʨʠʩ. ʚ); 

- ʚʠʛʠʥ ʚʘʣʽʚ ʚʠʱʝ ʟʘ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ - 8-35 %, ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʟʤʽʥʠ ʟʘʟʦʨʽʚ ʤʽʞ ʚʘʣʦʤ ʽ ʢʦʨʽʥʥʠʤʠ ʚʢʣʘʜʠʰʘʤʠ ʚʥʘʩʣʽʜʦʢ 

ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʟʥʦʩʫ. 

 

 

 

ʘ ʙ 

 

ʚ 

ʈʠʩʫʥʦʢ  - ɼʝʬʝʢʪʠ ʢʦʣʽʥʯʘʩʪʠʭ ʚʘʣʽʚ: 

ʘ - ʧʨʠʨʦʜʥʠʡ ʟʥʦʩ; ʙ- ʪʨʽʱʠʥʠ; ʚ ï ʟʣʦʤ 

 

ɸʥʘʣʽʟ ʩʪʘʥʫ ʢʘʧʽʪʘʣʴʥʦ ʚʽʜʨʝʤʦʥʪʦʚʘʥʠʭ ʜʚʠʛʫʥʽʚ ʧʦʢʘʟʫʻ [1], ʱʦ ʚʦʥʠ 

ʢʦʤʧʣʝʢʪʫʶʪʴʩʷ ʥʦʚʠʤʠ ʢʦʣʽʥʯʘʩʪʠʤʠ ʚʘʣʘʤʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 10%, ʥʘ 75% ï 

ʰʣʽʬʦʚʘʥʠʤʠ ʧʽʜ ʨʝʤʦʥʪʥʽ ʨʦʟʤʽʨʠ ʪʘ ʥʘ 15% ï ʚʽʜʥʦʚʣʝʥʠʤʠ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʇʝʪʨʦʚ ʖ.ʅ. ʆʩʥʦʚʳ ʨʝʤʦʥʪʘ ʤʘʰʠʥ / ʇʝʪʨʦʚ ʖ.ʅ. ʠ ʜʨ. ï ʄ.: ʂʦʣʦʩ, 

2008. ï 158 ʩ. 

2. ʉʽʜʘʰʝʥʢʦ ʆ.ɯ. ʈʝʤʦʥʪ ʤʘʰʠʥ ʪʘ ʦʙʣʘʜʥʘʥʥʷ. ʇʽʜʨʫʯʥʠʢ. /ʆ.ɯ. 

ʉʽʜʘʰʝʥʢʦ, ʆ.ɸ. ʅʘʫʤʝʥʢʦ, ʊ.ʉ. ʉʢʦʙʣʦ, ʆ.ɺ. ʊʠʭʦʥʦʚ ʪʘ ʽʥ. ʟʘ ʨʝʜ. ʧʨʦʬ. ʆ.ɯ. 

ʉʽʜʘʰʝʥʢʦ, ʆ.ɸ. ʅʘʫʤʝʥʢʦ. ï ʍ.: çʄʽʩʴʢʜʨʫʢè, 2010. ï 744ʩ. 

3. ɺʠʤʽʨʶʚʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʪʘ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʨʝʤʦʥʪʫ ʜʚʠʛʫʥʽʚ. 

ʅʦʚʠʮʴʢʠʡ ɸ., ʄʝʣʴʥʠʢ ɺ., ʂʘʨʘʙʠʥʴʦʰ ʉ., ɹʘʥʥʠʡ ʆ., ʈʦʛʦʚʝʮʴ ʗ., 

ʉʢʨʠʧʥʽʯʝʥʢʦ ɯ. ï ɸgrʦʝʭʨʝrt, 2014, ˉ 10. ï ʉ. 74 ï 78. 
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ɽ-mail: aulinvv@gmail.com 

 

ɺʠʙʽʨ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤ ʽ 

ʘʛʨʝʛʘʪʽʚ ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʚʠʷʚʣʝʥʦʛʦ ʧʝʨʝʣʽʢʫ ʦʙ'ʻʢʪʽʚ 

ʢʦʥʪʨʦʣʶ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʢʽʥʮʝʚʦʶ ʤʥʦʞʠʥʦʶ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʦʮʽʥʢʠ ʧʦʢʘʟʥʠʢʽʚ ʥʘʜʽʡʥʦʩʪʽ, ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʾʭ 

ʩʫʢʫʧʥʽʩʪʴ, ʱʦ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʫ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ. ʎʷ ʧʨʦʙʣʝʤʘ ʚʠʨʽʰʫʻʪʴʩʷ 

ʧʦʙʫʜʦʚʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʦʙ'ʻʢʪʘ ʽ ʨʦʟʨʘʭʫʥʢʦʤ ʡʤʦʚʽʨʥʽʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʡʦʛʦ ʟʥʘʭʦʜʞʝʥʥʷ ʚ ʩʧʨʘʚʥʦʤʫ ʽ ʥʝʩʧʨʘʚʥʠʭ ʩʪʘʥʘʭ ʚʥʘʩʣʽʜʦʢ 

ʚʽʜʤʦʚʠ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ. ʇʽʩʣʷ ʮʴʦʛʦ ʨʦʟʨʘʭʦʚʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ 

ʚʥʦʩʠʪʴʩʷ ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʥʘ ʧʽʜʩʪʘʚʽ ʯʦʛʦ ʚʠʟʥʘʯʘʶʪʴ ʩʫʢʫʧʥʽʩʪʴ 

ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʧʽʜʣʷʛʘʻ ʪʝʭʥʽʯʥʦʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʶ ʪʘ ʚʠʟʥʘʯʝʥʥʶ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʩʠʩʪʝʤ, ʘʛʨʝʛʘʪʽʚ ʽ ʤʘʰʠʥ ʚ ʮʽʣʦʤʫ. 

ɯʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʦʮʝʩʠ, ʷʢʽ ʧʨʦʪʽʢʘʶʪʴ ʚ ʥʠʭ ʧʽʜʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʽ 

ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʩʠʩʪʝʤ ʽ ʘʛʨʝʛʘʪʽʚ ʤʘʰʠʥ ʦʪʨʠʤʫʶʪʴ ʨʽʟʥʠʤʠ ʬʽʟʠʯʥʠʤʠ 

ʤʝʪʦʜʘʤʠ. ɽʬʝʢʪʠʚʥʦ ʦʙʨʦʙʣʷʪʠ ʦʪʨʠʤʘʥʫ ʙʘʟʫ ʜʘʥʠʭ ʤʦʞʣʠʚʦ, ʚʠʢʦʨʠʩʪʫʶʯʠ 

ʤʝʪʦʜʠ ʫʟʘʛʘʣʴʥʝʥʦʾ ʪʝʦʨʽʾ ʛʨʘʬʽʚ ʪʘ ʪʝʦʨʽʾ ʯʫʪʣʠʚʦʩʪʽ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʪʝʦʨʽʾ ʩʝʥʩʠʪʠʚʽʚ ʚʠʷʚʠʚ ʾʾ ʽʩʪʦʪʥʽ ʧʝʨʝʚʘʛʠ ʽ ʰʠʨʦʢʽ 

ʘʩʧʝʢʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʥʦʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʬʫʥʢʮʽʡ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʙʩʦʣʶʪʥʦʶ 

ʾʭ ʯʫʪʣʠʚʽʩʪʶ. ɺʠʷʚʣʝʥʦ, ʱʦ ʥʘʛʘʣʴʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ ʧʦʪʨʝʙʫʶʪʴ ʥʘʩʪʫʧʥʽ 

ʧʠʪʘʥʥʷ ʚʘʞʣʠʚʠʭ ʪʝʭʥʽʯʥʠʭ ʧʨʦʙʣʝʤ ʽ ʟʘʚʜʘʥʴ: ʦʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ 

ʝʚʦʣʶʮʽʷ ʡʦʛʦ ʨʦʟʚʠʪʢʫ; ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʥʘʜʽʡʥʦʩʪʽ ʩʠʩʪʝʤ ʽ ʘʛʨʝʛʘʪʽʚ 

ʤʘʰʠʥ ʟʘ ʜʽʘʛʥʦʩʪʠʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ; ʫʪʦʯʥʝʥʥʷ ʟʚôʷʟʢʽʚ ʤʽʞ ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʥʘʜʽʡʥʦʩʪʽ ʩʠʩʪʝʤ ʽ ʘʛʨʝʛʘʪʽʚ ʤʘʰʠʥ. 

ɺʠʷʚʣʝʥʦ ʤʦʞʣʠʚʦʩʪʽ ʪʝʦʨʽʾ ʯʫʪʣʠʚʦʩʪʽ ʬʫʥʢʮʽʡ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʧʨʠʢʣʘʜʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤ ʽ ʘʛʨʝʛʘʪʽʚ ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ ʷʢ 

ʬʫʥʢʮʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ ʚʽʜʥʦʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ (ʩʝʥʩʠʪʠʚʫ). 

ɿ'ʷʩʦʚʘʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʩʫʪʥʽʩʪʴ ʢʨʠʪʝʨʽʶ ʚʽʜʥʦʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ 

(ʩʝʥʩʠʪʠʚʫ) ʙʫʜʴ-ʷʢʦʾ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ ʧʦʙʫʜʦʚʽ ʚʽʜʥʦʰʝʥʥʷ 

ʚʽʜʥʦʩʥʦʛʦ ʧʨʠʨʦʩʪʫ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ )(DS  ʩʪʘʥʫ ʜʦ ʚʽʜʥʦʩʥʦʛʦ ʧʨʠʨʦʩʪʫ 

ʬʘʢʪʦʨʫ ʘʙʦ ʧʘʨʘʤʝʪʨʫ: 
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ɿ'ʷʩʦʚʘʥʦ ʬʦʨʤʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʨʠʪʝʨʽʶ ʚʽʜʥʦʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ 

(ʩʝʥʩʠʪʠʚʫ) ʟ ʧʨʦʧʦʟʠʮʽʻʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʾ ʦʮʽʥʢʠ ʙʫʜʴ-

ʷʢʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʫ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ ʧʽʜʜʘʚʘʪʠ ʢʦʥʪʨʦʣʶ ʧʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤ ʽ ʘʛʨʝʛʘʪʽʚ ʤʘʰʠʥ ʪʘ ʤʝʭʘʥʽʟʤʽʚ. ɺʟʷʚʰʠ ʟʘ 
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ʦʩʥʦʚʫ ʚʠʨʘʟ (1), ʢʨʠʪʝʨʽʡ ʚʽʜʥʦʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʢʦʞʥʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ 

ʧʘʨʘʤʝʪʨʫ ʚʽʜ ʬʘʢʪʦʨʽʚ iiii dgba ,,, , ʤʘʻ ʚʠʛʣʷʜ: 
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ɿ'ʷʩʦʚʘʥʦ, ʱʦ ʢʨʽʤ ʟʘʛʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʡ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʩʠʩʪʝʤ, ʘʛʨʝʛʘʪʽʚ, ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ ʚ ʮʽʣʦʤʫ, ʤʦʞʣʠʚʦ ʚʩʪʘʥʦʚʠʪʠ 

ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʚʽʜʥʦʩʥʦʾ ʟʤʽʥʠ ʾʭ ʧʨʠʨʦʩʪʫ ʚʽʜ ʚʽʜʥʦʩʥʦʛʦ ʧʨʠʨʦʩʪʫ ʩʫʢʫʧʥʦʩʪʽ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʇʨʠ ʮʴʦʤʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ 

ʚʽʜʥʦʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʬʫʥʢʮʽʡ ʩʪʘʥʫ ʟ ʥʘʧʨʘʮʶʚʘʥʥʷʤ. ʅʘ ʮʽʡ ʦʩʥʦʚʽ ʙʫʜʫʻʪʴʩʷ 

ʥʝʦʙʭʽʜʥʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʙʩʦʣʶʪʥʦʾ ʽ 

ʚʽʜʥʦʩʥʦʾ ʯʫʪʣʠʚʦʩʪʝʡ ʬʫʥʢʮʽʾ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ )(DS , ʷʢ ʬʫʥʢʮʽʾ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʻ ʪʘʢʦʞ ʬʫʥʢʮʽʷʤʠ ʚʽʜ ʥʘʧʨʘʮʶʚʘʥʥʷ )(tD . 

ɿʘʟʥʘʯʝʥʦ, ʱʦ ʥʘ ʧʨʘʢʪʠʮʽ ʤʘʻ ʩʝʥʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʙʩʦʣʶʪʥʦʾ ʪʘ ʚʽʜʥʦʩʥʦʾ 

ʯʫʪʣʠʚʦʩʪʽ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʽʚ. ɸʙʩʦʣʶʪʥʘ ʯʫʪʣʠʚʽʩʪʴ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ 

ʚʽʜ ʬʫʥʢʮʽʾ ʩʪʘʥʫ ʚʠʟʥʘʯʘʻ ʰʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʧʨʠʨʦʩʪʫ ʬʫʥʢʮʽʾ ʩʪʘʥʫ ʚʽʜ ʟʤʽʥʠ 

ʟʥʘʯʝʥʴ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʘ ʘʙʩʦʣʶʪʥʘ ʯʫʪʣʠʚʽʩʪʴ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʚʽʜ 

ʬʫʥʢʮʽʾ ʩʪʘʥʫ ï ʰʚʠʜʢʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʟʤʽʥʠ ʬʫʥʢʮʽʾ ʩʪʘʥʫ ʘʙʦ ʧʨʠʩʢʦʨʝʥʥʷ 

ʟʤʽʥʠ ʧʨʠʨʦʩʪʫ ʬʫʥʢʮʽʾ ʩʪʘʥʫ ʟʽ ʟʤʽʥʦʶ ʧʨʠʨʦʩʪʫ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʫ. 

ɸʙʩʦʣʶʪʥʫ ʯʫʪʣʠʚʽʩʪʴ ʜʨʫʛʦʛʦ ʽ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʧʦʨʷʜʢʽʚ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʘʥʘʣʽʟʫ ʩʭʦʜʞʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʘʣʛʦʨʠʪʤʽʚ. ʆʩʢʽʣʴʢʠ 

ʚʽʜʥʦʩʥʘ ʯʫʪʣʠʚʦʩʪʽ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʬʫʥʢʮʽʾ ʩʪʘʥʫ ʚʽʜ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʻ ʙʝʟʨʦʟʤʽʨʥʠʤʠ, ʪʦ ʾʭ ʝʬʝʢʪʠʚʥʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ 

ʢʨʠʪʝʨʽʾ ʚʽʜʥʦʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʧʨʠ ʘʥʘʣʽʟʫ ʙʘʟʠ ʜʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʽ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʥʘ ʇʂ. 

ʂʦʨʠʩʥʠʤ ʧʨʠ ʨʦʟʚ'ʷʟʘʥʥʽ ʪʝʭʥʽʯʥʠʭ ʟʘʚʜʘʥʴ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʩʝʥʩʠʪʠʚʽʚ (ʢʨʠʪʝʨʽʾʚ ʚʽʜʥʦʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ). 

ʇʦʢʘʟʘʥʦ, ʱʦ ʨʦʟʨʦʙʣʝʥʫ ʤʝʪʦʜʠʢʫ ʨʝʘʣʽʟʘʮʽʾ ʪʝʦʨʽʾ ʯʫʪʣʠʚʦʩʪʽ ʬʫʥʢʮʽʡ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʯʘʩʪʠʥʥʽ ʢʨʠʪʝʨʽʾ ʚʽʜʥʦʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʧʦ 

ʢʦʞʥʦʤʫ ʟ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠ ʨʽʟʥʦʤʫ ʥʘʧʨʘʮʶʚʘʥʥʽ. ʇʨʠ ʮʴʦʤʫ 

ʬʫʥʢʮʽʶ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʫ ʪʘ ʟʘʛʘʣʴʥʫ ʬʫʥʢʮʽʶ ʥʘʜʽʡʥʦʩʪʽ 

(ʡʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ) ʤʘʰʠʥ ʪʘ ʤʝʭʘʥʽʟʤʽʚ, ʘʙʦ ʩʠʩʪʝʤ ʽ ʘʛʨʝʛʘʪʽʚ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʘʨʘʤʝʪʨʠʯʥʦ ʟʘʜʘʥʠʤʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜʥʦʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʚʽʜ ʬʫʥʢʮʽʾ ʥʘʜʽʡʥʦʩʪʽ ʘʛʨʝʛʘʪʽʚ, ʩʠʩʪʝʤ ʘʙʦ ʤʘʰʠʥ, ʤʝʭʘʥʽʟʤʽʚ ʚ ʮʽʣʦʤʫ. ʈʘʟʦʤ 
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ʟ ʪʠʤ ʨʝʘʣʽʟʦʚʘʥʦ ʫʪʦʯʥʝʥʥʷ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥʠ ʬʫʥʢʮʽʾ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʫ 

)(tDi
 ʚʽʜ ʥʘʧʨʘʮʶʚʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʝʢʩʪʨʘʧʦʣʷʮʽʾ, ʷʢʠʡ ʫ 

ʩʚʦʾʡ ʦʩʥʦʚʽ ʤʘʻ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʧʨʦʮʝʩ ʟʤʽʥʠ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʻ ʧʦʻʜʥʘʥʥʷʤ ʨʝʛʫʣʷʨʥʦʾ ʽ ʚʠʧʘʜʢʦʚʦʾ ʩʢʣʘʜʦʚʠʭ. 

ɿ'ʷʩʦʚʘʥʦ, ʱʦ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʾ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤ, ʘʛʨʝʛʘʪʽʚ, 

ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ ʚ ʮʽʣʦʤʫ, ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ. ɹʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʮʝ ʨʝʘʣʽʟʫʚʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʦʨʽʾ 

ʚʽʜʥʦʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ. ʇʝʨʝʚʘʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʠʪʝʨʽʶ ʚʽʜʥʦʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʚ 

ʘʥʘʣʽʟʽ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʻ ʪʝ, ʱʦ ʚʽʥ ʻ ʙʝʟʨʦʟʤʽʨʥʦʶ ʚʝʣʠʯʠʥʦʶ ʽ ʚʽʜʦʙʨʘʞʘʻ 

ʬʘʢʪʠʯʥʫ ʚʽʜʥʦʩʥʫ ʟʤʽʥʫ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʫ ʚʽʜʥʦʩʥʦ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʚʝʣʠʯʠʥʠ ʥʘʧʨʘʮʶʚʘʥʥʷ ʪʘ ʧʦʢʘʟʥʠʢʘ ʥʘʜʽʡʥʦʩʪʽ ʩʠʩʪʝʤ, ʘʛʨʝʛʘʪʽʚ, ʤʘʰʠʥ ʽ 

ʤʝʭʘʥʽʟʤʽʚ ʚ ʮʽʣʦʤʫ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʥʘʧʨʷʤʦʢ ʨʦʟʚʠʪʢʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤ, ʘʛʨʝʛʘʪʽʚ, 

ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʘʟʥʘʯʝʥʦʾ ʤʝʪʦʜʠʢʠ ʪʘ ʤʝʪʦʜʽʚ 

ʪʝʦʨʽʾ ʯʫʪʣʠʚʦʩʪʽ ʡ ʦʙʯʠʩʣʝʥʥʽ ʢʨʠʪʝʨʽʶ ʚʽʜʥʦʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ (ʩʝʥʩʠʪʠʚ) ʟ 

ʥʘʧʨʘʮʶʚʘʥʥʷʤ. ɿʤʽʥʘ ʢʦʞʥʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʝ ʻ ʧʦʩʪʽʡʥʦʶ 

ʚʝʣʠʯʠʥʦʶ ʯʝʨʝʟ ʪʝ, ʱʦ ʤʘʰʠʥʠ, ʤʝʭʘʥʽʟʤʠ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ 

ʪʘ ʨʝʞʠʤʘʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ɼʠʥʘʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʷʢ ʬʫʥʢʮʽʾ 

ʥʘʧʨʘʮʶʚʘʥʥʷ ʜʘʚ ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʧʨʠ ʮʴʦʤʫ ʩʝʥʩʠʪʠʚʥʠʡ ʤʝʪʦʜ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʙʣʦʢ-ʩʭʝʤʠ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ. 

ʆʩʢʽʣʴʢʠ ʽʥʪʝʛʨʘʣʴʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʽ ʦʮʽʥʢʦʶ ʨʝʩʫʨʩʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʤʘʰʠʥ, ʤʝʭʘʥʽʟʤʽʚ ʻ ʡʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʾʭ ʩʠʩʪʝʤ ʪʘ 

ʘʛʨʝʛʘʪʽʚ, ʪʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʥʘʧʨʷʤʦʢ ʨʦʟʚʠʪʢʫ ʽʥʪʝʛʨʘʣʴʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʥʘʜʽʡʥʦʩʪʽ, ʜʦʮʽʣʴʥʦ ʧʨʝʜʩʪʘʚʠʪʠ ʬʫʥʢʮʽʶ ʥʘʜʽʡʥʦʩʪʽ ʚʽʜʥʦʩʥʦ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʧʘʨʘʤʝʪʨʠʯʥʽʡ ʬʦʨʤʽ. ɼʦ ʜʘʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʤʝʪʦʜʠ ʯʫʪʣʠʚʦʩʪʽ ʽ ʚʠʟʥʘʯʠʪʠ ʢʨʠʪʝʨʽʡ ʚʽʜʥʦʩʥʦʾ 

ʯʫʪʣʠʚʦʩʪʽ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʫ. ʂʨʠʪʝʨʽʡ ʥʝ ʤʘʻ ʨʦʟʤʽʨʥʦʩʪʽ ʽ 

ʚʽʜʦʙʨʘʞʘʻ ʭʘʨʘʢʪʝʨ ʨʦʟʚʠʪʢʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʩʠʩʪʝʤʠ, ʘʛʨʝʛʘʪʽʚ, ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ ʚʽʜʥʦʩʥʦ ʪʘʢʦʛʦ ʽʥʪʝʛʨʘʣʴʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʷʢ ʡʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ. 

ʂʨʠʪʝʨʽʡ ʚʽʜʥʦʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ (ʩʠʥʩʠʪʠʚ) ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʩʠʩʪʝʤ ʽ ʘʛʨʝʛʘʪʽʚ, ʩʧʨʷʞʝʥʴ ʾʭ ʜʝʪʘʣʝʡ ʪʘ ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ ʚ ʮʽʣʦʤʫ 

ʚʽʜʦʙʨʘʞʘʻ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʾʭ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. ɺʨʘʭʦʚʫʶʯʠ ʧʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ ʩʠʩʪʝʤ ʽ 

ʘʛʨʝʛʘʪʽʚ ʤʘʰʠʥ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʫ ʙʘʟʫ ʟʥʘʯʫʱʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʦʪʨʠʤʘʥʦ ʟʘʣʝʞʥʦʩʪʽ ʩʝʥʩʠʪʠʚʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜ 

ʥʘʧʨʘʮʶʚʘʥʥʷ ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ. ʆʙʨʦʙʢʫ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʘʢʝʪʽʚ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ ʥʘ ʇʂ. ʆʪʨʠʤʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʩʝʥʩʠʪʠʚʽʚ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʎʇɻ ʪʘ ʩʠʩʪʝʤʠ ʤʘʱʝʥʥʷ ʜʚʠʛʫʥʘ ʤʘʰʠʥ, ʱʦ 

ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʚ ʫʤʦʚʘʭ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʽʜ ʥʘʧʨʘʮʶʚʘʥʥʷ. 

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʚʽʜʥʦʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ (ʩʝʥʩʠʪʠʚʽʚ) 

ʽʥʬʦʨʤʘʪʠʚʥʦ ʟʥʘʯʫʱʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʦʪʨʠʤʘʻʤʦ ʾʭ ʟʥʘʯʝʥʥʷ ʥʘ 

ʜʽʘʧʘʟʦʥʘʭ ʥʘʧʨʘʮʶʚʘʥʥʷ ʤʘʰʠʥ. ʆʩʢʽʣʴʢʠ ʟʥʘʯʝʥʥʷ ʩʝʥʩʠʪʠʚʽʚ ʚʽʜʦʙʨʘʞʘʶʪʴ 



ɯX ʄʽʞʥʘʨʦʞʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʂʨʘʤʘʨʦʚʩʴʢʽ ʯʠʪʘʥʥʷè 

26 

ʚʽʜʥʦʩʥʫ ʟʘʣʝʞʥʽʩʪʴ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʦʜʠʥʠʮʴ ʚʠʤʽʨʶʚʘʥʥʷ, ʪʦ ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʦʨʽʜʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʄʘʪʝʤʘʪʠʯʥʠʡ 

ʘʧʘʨʘʪ ʪʝʦʨʽʾ ʚʽʜʥʦʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ (ʩʝʥʩʠʪʠʚʽʚ) ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʽ ʻ ʝʬʝʢʪʠʚʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʚʜʘʥʴ. 

ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ (ʩʝʥʩʠʪʠʚʽʚ) 

ʽʥʬʦʨʤʘʪʠʚʥʦ ʟʥʘʯʫʱʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʨʘʥʩʤʽʩʽʾ, 

ʤʦʞʣʠʚʦ ʬʦʨʤʫʚʘʪʠ ʪʘʢʽ ʜʽʘʧʘʟʦʥʠ ʥʘʧʨʘʮʶʚʘʥʴ, ʥʘ ʷʢʠʭ ʩʣʽʜ ʟʜʽʡʩʥʶʚʘʪʠ 

ʢʦʥʪʨʦʣʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦʙ ʧʽʜʚʠʱʠʪʠ ʧʦʢʘʟʥʠʢʠ 

ʥʘʜʽʡʥʦʩʪʽ ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʣʝʥʠʡ ʧʽʜʭʽʜ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʩʠʩʪʝʤ, ʘʛʨʝʛʘʪʽʚ, ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ ʚ ʮʽʣʦʤʫ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʧʦʢʘʟʥʠʢʽʚ 

ʥʘʜʽʡʥʦʩʪʽ. ɺʠʟʥʘʯʘʶʯʠ ʚʽʜʥʦʩʥʽ ʯʫʪʣʠʚʦʩʪʽ (ʩʝʥʩʠʪʠʚʠ), ʻ ʨʝʘʣʴʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʷʚʣʝʥʥʷ ʽ ʫʩʫʥʝʥʥʷ ʩʣʘʙʢʠʭ ʤʽʩʮʴ ʚ ʧʣʘʥʦʚʦ-ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʽʡ ʩʪʨʘʪʝʛʽʾ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ. ʇʦʢʘʟʘʥʦ, ʱʦ ʟʘ 

ʢʨʠʪʝʨʽʻʤ ʚʽʜʥʦʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʽʥʬʦʨʤʘʪʠʚʥʦ ʟʥʘʯʫʱʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʜʽʘʧʘʟʦʥʠ ʥʘʧʨʘʮʶʚʘʥʴ, ʥʘ ʷʢʠʭ ʜʦʮʽʣʴʥʦ 

ʧʨʦʚʦʜʠʪʠ ʢʦʥʪʨʦʣʴ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʾʭ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ 

ʚʽʜʧʦʚʽʜʥʽ ʪʝʭʥʽʯʥʽ ʜʽʾ ʧʦ ʡʦʛʦ ʧʦʢʨʘʱʝʥʥʶ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʶʪʴ 

ʧʽʜʩʪʘʚʠ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʚʽʜʥʦʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ 

(ʩʝʥʩʠʪʠʚʫ) ʚ ʪʝʦʨʽʶ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ ʩʧʨʠʷʻ ʾʾ 

ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʪʢʫ. 
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ʉʴʦʛʦʜʥʽ ʻ ʚʩʽ ʧʽʜʩʪʘʚʠ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʦʟʚʠʪʦʢ ʪʝʭʥʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʛʨʦʩʝʢʪʦʨʫ ʙʫʜʝ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʙʝʟʧʽʣʦʪʥʠʭ 

ʘʛʨʝʛʘʪʽʚ, ʾʭ ʜʠʩʪʘʥʮʽʡʥʠʤ ʫʧʨʘʚʣʽʥʥʷʤ ʽ ʚʽʜʜʘʣʝʥʠʤ ʢʦʥʪʨʦʣʝʤ ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʦʮʝʩʽʚ. ɺʞʝ ʩʴʦʛʦʜʥʽ ʥʘʡʙʽʣʴʰʽ ʚʠʨʦʙʥʠʢʠ ʩ.-ʛ. ʪʝʭʥʽʢʠ ʧʨʦʧʦʥʫʶʪʴ ʜʦʩʠʪʴ 

ʨʦʟʚʠʥʫʪʽ ʪʝʣʝʤʘʪʠʯʥʽ ʩʠʩʪʝʤʠ (JD Link, Telematics ʪʘ ʽʥ.) ʪʘ ʮʽʣʠʡ ʩʧʝʢʪʨ 

ʩʦʬʪʽʚ ʜʣʷ ʩʠʩʪʝʤ ʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ (AMS, Trimble, AFS, SMS, PLM, 

Cropwise ʪʘ ʽʥ.). ɺʞʝ ʩʴʦʛʦʜʥʽ ʤʦʞʣʠʚʦ ʙʝʟʧʝʯʥʦ ʝʢʩʧʣʫʘʪʫʚʘʪʠ ʙʝʟʧʽʣʦʪʥʫ 

ʪʝʭʥʽʢʫ, ʦʢʨʝʤʽ ʤʦʜʝʣʽ ʷʢʦʾ ʧʨʝʟʝʥʪʫʚʘʣʠ ʪʦʡ ʞʝ John Deere, CNH, CLAAS. ʗʢ 

ʧʨʘʚʠʣʦ, ʮʽ ʙʝʟʧʽʣʦʪʥʽ ʘʛʨʝʛʘʪʠ ʩʪʚʦʨʝʥʽ ʥʘ ʦʩʥʦʚʽ ʢʦʥʩʪʨʫʢʮʽʡ, ʙʘʟʦʶ ʷʢʠʭ ʙʫʚ 

ʢʣʘʩʠʯʥʠʡ ʪʨʘʢʪʦʨ. ɺʽʜʧʦʚʽʜʥʦ, ʥʘ ʾʭ ʙʘʟʽ ʩʪʚʦʨʶʚʘʣʠʩʷ ʢʣʘʩʠʯʥʽ ʤʘʰʠʥʥʽ 

ʘʛʨʝʛʘʪʠ ʪʷʛʦʚʦ-ʝʥʝʨʛʝʪʠʯʥʦʾ ʢʦʥʮʝʧʮʽʾ.  

ʆʜʥʘʢ, ʟôʷʚʠʣʘʩʷ ʱʝ ʦʜʥʘ ʢʘʪʝʛʦʨʽʷ ʪʝʭʥʽʢʠ, ʷʢʘ ʟ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʪʚʦʨʶʚʘʣʘʩʷ, ʷʢ ʚʝʣʠʢʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʨʦʙʦʪʠ. ɼʦ ʪʘʢʠʭ 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʘʚʪʦʥʦʤʥʫ ʧʣʘʪʬʦʨʤʫ Raven Autonomous Platform (ʨʠʩ. 1) ï 

ʧʝʨʰʠʡ ʩʝʨʽʡʥʠʡ ʘʛʨʦʨʦʙʦʪ, ʷʢʠʡ ʧʨʦʜʘʻʪʴʩʷ [1].  

 

 
ʈʠʩ. 1. ɸʚʪʦʥʦʤʥʘ ʧʣʘʪʬʦʨʤʘ Raven Autonomous Platform ʥʘ ʩʽʚʙʽ.  
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ʋ ʤʠʥʫʣʦʤʫ ʨʦʮʽ ʫ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʩʚʽʪʫ ʝʢʩʧʣʫʘʪʫʚʘʣʦʩʷ 10 

ʪʘʢʠʭ ʧʣʘʪʬʦʨʤ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʩʧʽʚʧʨʘʮʽ 

ʚʠʨʦʙʥʠʢʘ Raven ʪʘ ʬʘʭʽʚʮʽʚ Olds College (ʂʘʥʘʜʘ). ʇʣʘʪʬʦʨʤʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʪʨʴʦʭ ʦʧʝʨʘʮʽʷʭ: ʩʽʚʙʘ, ʨʦʟʢʠʜʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ 

ʦʙʧʨʠʩʢʫʚʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʚʦʥʘ ʘʛʨʝʛʘʪʫʻʪʴʩʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʚʠʢʦʥʘʚʯʠʤʠ 

ʤʝʭʘʥʽʟʤʘʤʠ. ʉʘʤʘ ʞ ʧʣʘʪʬʦʨʤʘ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʨʘʤʥʽʡ ʦʩʥʦʚʽ, ʥʘ ʷʢʽʡ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʠʟʝʣʴ, ʘ ʢʦʣʝʩʘ ʧʨʠʚʦʜʷʪʴʩʷ ʚ ʨʫʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʽʜʨʦʩʪʘʪʠʢʠ.  

ɸʥʘʣʽʟʫʶʯʠ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘʚʽʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʽʚʘʣʢʘ 

ʚʠʢʦʥʘʥʘ ʚ ʨʘʤʢʘʭ ʪʨʘʜʠʮʽʡʥʦʛʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ (ʨʠʩ.2.). ʆʯʝʚʠʜʥʦ, ʚʠʨʦʙʥʠʢ ʥʘʨʘʟʽ ʚʠʨʽʰʫʻ ʟʘʚʜʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʩʘʤʦʾ ʧʣʘʪʬʦʨʤʠ, ʘ ʥʝ ʦʙʣʘʜʥʘʥʥʷ. ʆʜʥʘʢ, ʪʘʢʠʡ ʧʽʜʭʽʜ 

ʟʤʝʥʰʫʻ ʘʚʪʦʥʦʤʥʽʩʪʴ ʧʣʘʪʬʦʨʤʠ ʽ ʚʠʤʘʛʘʪʠʤʝ ʯʘʩʪʽʰʦʛʦ ʽ ʨʝʪʝʣʴʥʽʰʦʛʦ 

ʜʦʛʣʷʜʫ ʟʘ ʦʙʣʘʜʥʘʥʥʷʤ.  

 

 
ʈʠʩ. 2. ʇʦʩʽʚʥʘ ʩʝʢʮʽʷ ʧʣʘʪʬʦʨʤʘ Raven Autonomous Platform ʚʠʢʦʥʘʥʘ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ. 

 

ʅʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʚ ʪʨʠʙʦʩʧʨʷʞʝʥʥʷʭ ʧʦʩʽʚʥʠʭ ʩʝʢʮʽʡ 

ʩʘʤʦʟʤʘʱʫʚʘʣʴʥʽ ʧʦʣʽʤʝʨʥʦ-ʢʦʤʧʦʟʠʪʥʽ ʤʘʪʝʨʽʘʣʠ (ʇʂʄ). ʄʘʶʯʠ ʧʦʟʠʪʠʚʥʠʡ 

ʜʦʩʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʇʂʄ ʫ ʩ.-ʛ. ʪʝʭʥʽʢʫ [2 ï 4] ʽ ʦʙˇʨʫʥʪʫʚʘʚʰʠ ʥʘʫʢʦʚʽ 

ʦʩʥʦʚʠ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʾʭ ʩʘʤʝ ʚ ʜʘʥʦʤʫ ʤʝʭʘʥʽʟʤʽ, ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʪʘʢʽ 

ʟʘʚʜʘʥʥʷ ʜʣʷ Raven Autonomous Platform: 

- ʧʦʚʥʽʩʪʶ ʣʽʢʚʽʜʫʚʘʪʠ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʩʽʚʥʠʭ ʩʝʢʮʽʡ, 

ʟʘʣʠʰʠʚʰʠ ʣʠʰʝ ʪʝʭʥʦʣʦʛʽʯʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ; 

- ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʛʣʠʙʠʥʠ ʧʦʩʽʚʫ (ʟʘʨʘʟ ʥʘʡʤʝʥʰʘ ʧʦʜʽʣʢʘ ʰʢʘʣʠ 

ʛʣʠʙʠʥʠ ʩʢʣʘʜʘʻ İ inc, ʘ ʮʝ ʚʝʣʠʢʘ ʧʦʭʠʙʢʘ ʜʣʷ ʫʤʦʚ ʋʢʨʘʾʥʠ) ʜʦ 0,5 ʩʤ; 
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- ʧʽʜʚʠʱʠʪʠ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʘʛʨʝʛʘʪʫ ʟʘ ʨʘʭʫʥʦʢ ʫʪʚʦʨʝʥʥʷ ʚ 

ʪʨʠʙʦʩʧʨʷʞʝʥʥʷʭ ʝʬʝʢʪʫ ʧʝʨʝʥʦʩʫ, ʷʢʠʡ ʘʢʪʠʚʥʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʦʟʨʦʙʣʝʥʠʭ ʥʘʤʠ ʇʂʄ. 

ʅʘʷʚʥʽʩʪʴ ʚʫʛʣʝʮʝʚʠʭ ʚʦʣʦʢʦʥ ʪʘ ʪʝʨʤʽʯʥʦ ʨʦʟʰʠʨʝʥʦʛʦ ʘʙʦ ʢʦʣʦʾʜʥʦʛʦ 

ʛʨʘʬʽʪʫ ʚ ʩʪʨʫʢʪʫʨʽ ʨʦʟʨʦʙʣʝʥʠʭ ʇʂʄ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʢʩʧʣʫʘʪʘʮʽʶ 

ʪʨʠʙʦʩʧʨʷʞʝʥʴ ʚ ʨʝʞʠʤʽ ʪʝʨʪʷ ʙʝʟ ʟʤʘʱʫʚʘʥʥʷ, ʟʥʠʞʫʶʪʴ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ 

ʘʙʨʘʟʠʚʫ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʨʦʙʦʪʠ. ɯʤʦʚʽʨʥʽʩʪʴ ʟʘʢʣʠʥʶʚʘʥʴ ʧʦʣʽʤʝʨʥʦ-

ʢʦʤʧʦʟʠʪʥʠʭ ʧʘʨ ʪʝʨʪʷ, ʱʦ ʤʘʻ ʤʽʩʮʝ ʧʨʠ ʪʝʨʪʽ ʩʠʩʪʝʤʠ çʤʝʪʘʣ-ʤʝʪʘʣè, 

ʤʽʥʽʤʘʣʴʥʘ. 

ɿʘʧʘʪʝʥʪʦʚʘʥʽ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ [5, 6] ʩʴʦʛʦʜʥʽ ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʚ ʋʢʨʘʾʥʽ. ʎʝ ï ʜʽʶʯʽ ʧʘʪʝʥʪʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʦʩʥʦʚʽ ʥʘʢʦʧʠʯʝʥʦʛʦ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʘʤʦʟʤʘʱʫʚʘʣʴʥʠʭ ʇʂʄ 

ʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʫ ʪʨʠʙʦʩʧʨʷʞʝʥʥʷʭ ʘʛʨʦʨʦʙʦʪʽʚ ʟʘʙʝʟʧʝʯʠʪʴ 

ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʘʛʨʦʚʠʤʦʛ ʽ ʤʠ ʨʝʢʦʤʝʥʜʫʻʤʦ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʾʭ ʫ ʢʦʥʩʪʨʫʢʮʽʶ ʚʠʢʦʥʘʚʯʠʭ ʤʝʭʘʥʽʟʤʽʚ. 
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ɼʦ 100 ʨʽʯʯʷ ʟ ʜʥʷ ʟʘʩʥʫʚʘʥʥʷ ɼɼɸɽʋ (1922-2022ʨʨ.) 

 

ʋ 60 ïʭ ʨʦʢʘʭ ʍʍ ʩʪʦʨʽʯʯʷ  ʚʽʜʦʤʠʡ ʬʘʭʽʚʝʮʴ, ʷʢʦʛʦ ʚʚʘʞʘʶʪʴ 

ʟʘʩʥʦʚʥʠʢʦʤ ʽʥʞʝʥʝʨʥʦʾ ʦʩʚʽʪʠ ʫ ʧʣʘʥʝʪʘʨʥʦʤʫ ʤʘʩʰʪʘʙʽ, ʊʠʤʦʰʝʥʢʦ ʉ.ʇ. 

(1878-1972)  ʚʽʜʚʽʜʘʚ ʙʘʛʘʪʦ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʋʢʨʘʾʥʠ. ʉʚʦʾ 

ʚʨʘʞʝʥʥʷ ʚʽʜ ʽʩʥʫʶʯʦʾ ʥʘ ʪʦʡ ʯʘʩ ʩʠʩʪʝʤʠ  ʽʥʞʝʥʝʨʥʦʾ ʦʩʚʽʪʠ ʚʽʥ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ [8]:  "ʅʘʰʝ ʩʪʘʨʰʝʝ ʧʦʢʦʣʝʥʠʝ ʪʘʢ ʭʦʨʦʰʦ 

ʟʘʣʦʞʠʣʦ ʬʫʥʜʘʤʝʥʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ ʢʘʢ ʥʠ ʧʳʪʘʶʪʩʷ ʝʛʦ 

ʩʝʡʯʘʩ ʠʩʧʦʨʪʠʪʴ, ʧʦʢʘ ʥʠʯʝʛʦ ʫ ʥʠʭ ʥʝ ʧʦʣʫʯʘʝʪʩʷ".  ʉʘʤʝ ʫ ʪʽ ʯʘʩʠ ʽ ʧʨʘʮʶʚʘʚ 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʂʨʘʤʘʨʦʚ ɺ.ʉ.  ɿ ʪʦʛʦ ʯʘʩʫ ʧʨʦʡʰʣʦ ʧʦʥʘʜ 50 ʨʦʢʽʚ ʪʘ, ʥʘ ʞʘʣʴ, 

ʮʴʦʛʦ ʥʝ  ʤʦʞʥʘ ʩʢʘʟʘʪʠ ʧʨʦ ʩʫʯʘʩʥʫ ʚʠʱʫ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʫ ʦʩʚʽʪʫ ʚ 

ʋʢʨʘʾʥʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʘʛʨʘʨʥʫ.  ʎʝ ʚʽʜʙʫʣʦʩʷ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ  

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʤʘʰʠʥ ʪʘ ʪʝʭʥʦʣʦʛʽʡ 

ʜʣʷ ɸʇʂ ʚ ʋʢʨʘʾʥʽ ʥʘ ʩʴʦʛʦʜʝʥʥʷ  ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʥʘ ʪʦʤʫ ʞ ʨʽʚʥʽ, ʧʨʦ 

ʷʢʠʡ ʫ ʩʚʽʡ ʯʘʩ ʚʣʫʯʥʦ ʩʢʘʟʘʚ ʟʘʩʥʦʚʥʠʢ ʟʝʤʣʝʨʦʙʩʴʢʦʾ ʤʝʭʘʥʽʢʠ, ʘʢʘʜʝʤʽʢ ɺ.ʇ. 

ɻʦʨʷʯʢʽʥ [1] - ñʆʙʱʠʡ ʫʨʦʚʝʥʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʦʯʝʥʴ 

ʥʠʟʦʢ ʠ ʧʨʦʠʟʚʦʜʠʪ ʛʨʫʩʪʥʦʝ  ʚʧʝʯʘʪʣʝʥʠʝò.  ʉʢʣʘʜʘʻʪʴʩʷ ʚʨʘʞʝʥʥʷ [2-5], ʱʦ  

ʋʢʨʘʾʥʽ ʥʝ ʧʦʪʨʽʙʥʘ ʚʣʘʩʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ, ʟʝʤʣʝʨʦʙʩʴʢʘ ʪʝʭʥʽʢʘ, ʚʣʘʩʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʟʙʝʨʽʛʘʥʥʷ ʽ ʧʝʨʝʨʦʙʢʠ  ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʥʝ ʢʘʞʫʯʠ 

ʚʞʝ ʧʨʦ ʟʝʤʣʝʨʦʙʩʴʢʫ ʤʝʭʘʥʽʢʫ. ʆʩʥʦʚʥʘ ʪʝʥʜʝʥʮʽʷ, ʷʢʘ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʩʝ 

ʙʣ̔ʴʰʝ ʽ ʯʽʪʢʽʰʝ ʧʨʦʛʣʷʜʘʻʪʴʩʷ ʫ ʧʽʜʛʦʪʦʚʮʽ ʽʥʞʝʥʝʨʥʠʭ ʢʘʜʨʽʚ, ʽ ʦʩʦʙʣʠʚʦ ʜʣʷ 

ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ, ʧʦʣʷʛʘʻ ʫ ʧʽʜʛʦʪʦʚʮʽ çʩʧʦʞʠʚʘʯʽʚè, çʢʦʨʠʩʪʫʚʘʯʽʚè ʪʘ 

çʩʧʦʩʪʝʨʽʛʘʯʽʚè  ʟʘʢʦʨʜʦʥʥʠʭ ʤʘʰʠʥ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʄʘʰʠʥʠ, ʪʝʭʥʦʣʦʛʽʾ ʰʚʠʜʢʦ 

ʟʤʽʥʶʶʪʴʩʷ, ʟʥʘʯʥʦ ʰʚʠʜʰʝ ʥʽʞ ʧʦʢʦʣʽʥʥʷ ʬʘʭʽʚʮʽʚ, ʘ ʟʥʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, 

ʬʽʟʠʢʠ, ʤʝʭʘʥʽʢʠ  ʚʽʯʥʽ. ʆʩʥʦʚʥʽ ʟʘʢʦʥʠ, ʧʨʠʥʮʠʧʠ  ʄʊɼʊ, ʷʢ ʚʽʜʦʤʦ,  ʣʝʞʘʪʴ ʽ 

ʣʝʞʘʪʠʤʫʪʴ ʚ ʦʩʥʦʚʽ ʨʦʙʦʪʠ ʙʫʜʴ-ʷʢʠʭ ʤʘʰʠʥ - ʚʽʜ ʛʽʨʥʠʯʠʭ, 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ  ʜʦ ʘʝʨʦʢʦʩʤʽʯʥʠʭ. ɹʝʟ ʮʠʭ ʟʥʘʥʴ  ʤʘʨʥʦ ʚʝʩʪʠ ʤʦʚʫ ʧʨʦ 

ʥʘʜʽʡʥʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʥʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʾʭ ʩʪʚʦʨʝʥʥʷ, ʨʦʟʚʠʪʦʢ ʪʘ 

ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʚ ɸʇʂ, ʧʨʦ ʘʛʨʘʨʥʫ ʥʘʫʢʫ ʫ ʮʽʡ ʛʘʣʫʟʽ ʙʦ  ʨʦʙʠʪʠ ʮʝ 

ʛʨʘʤʦʪʥʦ ʽ ʢʦʨʝʢʪʥʦ ʤʦʞʣʠʚʦ ʣʠʰʝ ʚʦʣʦʜʽʶʯʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤʠ ʦʩʥʦʚʘʤʠ 

ʽʥʞʝʥʝʨʥʠʭ ʟʥʘʥʴ, ʷʢʽ ʥʘʜʘʻ ʟʘ ʩʣʦʚʘʤʠ ʉ.ʇ.ʊʠʤʦʰʝʥʢʦ çʛʨʫʥʪʦʚʥʘ ʧʽʜʛʦʪʦʚʢʘ  

ʟ ʤʘʪʝʤʘʪʠʢʠ ʽ ʦʩʥʦʚʥʠʭ ʪʝʭʥʽʯʥʠʭ ʧʨʝʜʤʝʪʽʚè.  ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʩʫʯʘʩʥʦʛʦ 

ʩʪʘʥʫ, ʧʨʘʢʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʩʠʩʪʝʤʠ ʽʥʞʝʥʝʨʥʦʾ ʘʛʨʘʨʥʦʾ ʦʩʚʽʪʠ ʪʦ, ʚʽʜʚʝʨʪʦ 

ʢʘʞʫʯʠ, ʧʠʰʘʪʠʩʷ ʦʩʦʙʣʠʚʦ ʥʽʯʠʤ. ɸʥʘʣʽʟ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʥʽʚ ʪʘ ʨʦʙʦʯʠʭ 

ʧʨʦʛʨʘʤ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʘʣʠʡ ʭʘʨʘʢʪʝʨ ʟʥʠʞʝʥʥʷ ʯʘʩʪʢʠ ʧʨʠʨʦʜʥʠʯʦ - ʥʘʫʢʦʚʠʭ, 
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ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʽʥʞʝʥʝʨʥʠʭ ʢʘʜʨʽʚ. ʉʴʦʛʦʜʥʽ, ʷʢ 

ʥʽʢʦʣʠ, ʚʽʜʯʫʪʥʽ ʧʨʦʙʣʝʤʠ ʧʦʚôʷʟʘʥʽ ʽʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʫʚʘʛʦʶ ʜʦ ʚʠʚʯʝʥʥʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʷʢʽ ʧʦʢʣʠʢʘʥʽ ʥʘʜʘʪʠ ʙʘʟʦʚʽ ʟʥʘʥʥʷ, ʩʬʦʨʤʫʚʘʪʠ 

ʙʘʟʠʩ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽʥʞʝʥʝʨʘ ʣʶʙʦʾ ʛʘʣʫʟʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʘʛʨʘʨʥʦʾ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʱʦʾ  ʽʥʞʝʥʝʨʥʦʾ ʘʛʨʘʨʥʦʾ  

ʦʩʚʽʪʠ ʫ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʫ. ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʽ ʧʝʨʝʭʽʜ ʧʽʜʛʦʪʦʚʢʠ  ʙʘʢʘʣʘʚʨʽʚ  

ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 208 çɸʛʨʦʽʥʞʝʥʝʨʽʷè  ʟʘʤʽʩʪʴ ʥʘʧʨʷʤʫ  ʧʽʜʛʦʪʦʚʢʠ 6.100102 

ñʇʨʦʮʝʩʠ, ʤʘʰʠʥʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘò ʫ ʚʠʱʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ IIïIV ʨʽʚʥʽʚ ʘʢʨʝʜʠʪʘʮʽʾ. ʋ ʩʚʽʡ ʯʘʩ ʘʚʪʦʨ ʧʝʨʝʜʤʦʚʠ ʜʦ 

ʢʥʠʛʠ ʊʠʤʦʰʝʥʢʦ ʉ.ʇ. ñʀʥʞʝʥʝʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʈʦʩʩʠʠò ʧʨʦʬʝʩʦʨ ʃʫʢʘʥʽʥ 

ɺ.ʅ. ʧʠʩʘʚ [7]: ñʯʘʩʦʤ ʻ  ʙʘʛʘʪʦ ʜʽʡ, ʷʢʽ ʨʫʡʥʫʶʪʴ ʚʠʱʫ ʰʢʦʣʫ, ʧʨʠʯʦʤʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʮʝ ʯʘʩʪʦ  ʧʽʜ ʟʥʘʢʦʤ ʨʝʬʦʨʤ ʪʘ ʥʘʜʘʥʥʷ ʚʠʱʽʡ ʰʢʦʣʽ ʥʦʚʦʾ 

ʷʢʦʩʪʽé ʆʮʽʥʢʠ ʩʪʘʥʫ ʩʫʯʘʩʥʦʾ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʨʠʚʦʜʷʪʴ ʥʘʩ ʜʦ ʚʠʩʥʦʚʢʽʚ 

ʥʝʜʦʧʫʩʪʠʤʦʛʦ ʟʘʧʝʨʝʯʝʥʥʷ ʤʠʥʫʣʦʛʦ. ʄʠʥʫʣʽ ʜʦʩʷʛʥʝʥʥʷ ʢʨʘʱʝ ʜʦʧʦʚʥʶʚʘʪʠ 

ʥʦʚʠʤʠ ʤʦʪʠʚʘʤʠ, ʥʽʞ ʨʽʟʢʦ ʧʝʨʝʭʦʜʠʪʠ ʥʘ ʥʦʚʽ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʚʠʱʦʾ 

ʦʩʚʽʪʠ, ʥʦʚʠʟʥʘ ʷʢʠʭ ʫ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʻ ʛʘʜʘʥʦʶò. 

ʉʠʩʪʝʤʘ ʽʥʞʝʥʝʨʥʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʫ ʩʚʽʡ ʯʘʩ ʙʫʣʘ  ʥʦʩʽʻʤ ʢʨʘʱʠʭ 

ʪʨʘʜʠʮʽʡ  ʽʥʞʝʥʝʨʥʠʭ ʰʢʽʣ, ʷʢʽ, ʟʘ ʦʮʽʥʢʦʶ ʩʚʽʪʦʚʦʾ ʥʘʫʢʦʚʦʾ ʩʧʽʣʴʥʦʪʠ ʪʘ 

ʚʽʜʦʤʦʛʦ ʚ ʽʥʞʝʥʝʨʥʠʭ ʢʦʣʘʭ ʫʩʴʦʛʦ ʩʚʽʪʫ ʥʘʰʦʛʦ ʩʧʽʚʚʽʪʯʠʟʥʠʢʘ ʉ.ʇ. 

ʊʠʤʦʰʝʥʢʦ, ʜʘʚʘʣʠ ʤʘʡʙʫʪʥʽʤ ʽʥʞʝʥʝʨʘʤ ñˇʨʫʥʪʦʚʥʫ ʧʽʜʛʦʪʦʚʢʫ ʟ ʤʘʪʝʤʘʪʠʢʠ ʽ 

ʦʩʥʦʚʥʠʭ ʪʝʭʥʽʯʥʠʭ ʧʨʝʜʤʝʪʽʚ ò.  ʎʽ ʜʘʚʥʽ ʪʨʘʜʠʮʽʾ ˇʨʫʥʪʦʚʥʦʩʪʽ, 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʽ ʻ ʦʩʥʦʚʥʠʤ ʟʜʦʙʫʪʢʦʤ, ʫʥʽʢʘʣʴʥʠʤ ʜʦʩʚʽʜʦʤ ʚʽʪʯʠʟʥʷʥʦʾ 

ʩʠʩʪʝʤʠ ʽʥʞʝʥʝʨʥʦʾ ʦʩʚʽʪʠ,  ʘ ʾʭ ʚʽʜʨʦʜʞʝʥʥʷ ʫ ʥʘʰ ʯʘʩ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʻ 

ʧʝʨʰʦʯʝʨʛʦʚʦʶ ʟʘʜʘʯʝʶ. ʇʨʠʻʜʥʘʥʥʷ ʞ ʋʢʨʘʾʥʠ ʜʦ ɹʦʣʦʥʩʴʢʦʾ ʜʝʢʣʘʨʘʮʽʾ ʪʘ 

ʧʝʨʝʭʽʜ ʥʘ ʢʨʝʜʠʪʥʦ-ʤʦʜʫʣʴʥʫ ʩʠʩʪʝʤʫ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʫ 2005 ʨʦʮʽ  ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʦʩʥʦʚʥʦʶ ʚʠʤʦʛʦʶ ʜʝʢʣʘʨʘʮʽʾ ʧʽʜʚʠʱʝʥʥʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʽ ʽ 

ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʧʨʠʟʚʝʣʦ, ʧʨʘʢʪʠʯʥʦ, ʜʦ ʧʦʚʥʦʾ, ʧʨʠʯʦʤʫ ʫ 

ʧʨʠʩʢʦʨʝʥʦʤʫ ʨʝʞʠʤʽ, ʧʝʨʝʙʫʜʦʚʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʪʘ ʦʪ 

ʪʽʣʴʢʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ  ʽʥʞʝʥʝʨʥʽʡ ʦʩʚʽʪʽ ʚ ʋʢʨʘʾʥʽ, ʥʘ ʥʘʰʫ 

ʜʫʤʢʫ, ʥʽʷʢ ʥʝ ʜʦʙʘʚʠʣʦ. ʅʘ ʦʧʘʥʫʚʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʤʘʪʝʨʽʘʣʫ ʜʠʩʮʠʧʣʽʥʠ, ʥʝ 

ʟʚʘʞʘʶʯʠ ʥʘ ʾʾ ʩʪʘʪʫʩ ʪʘ ʟʥʘʯʝʥʥʷ,  ʢʽʣʴʢʽʩʪʴ ʘʫʜʠʪʦʨʥʠʭ ʛʦʜʠʥ ʩʢʦʨʦʪʠʣʠ, 

ʧʨʘʢʪʠʯʥʦ, ʚʜʚʽʯʽ.   ʑʦ ʞ ʩʪʦʩʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 

ʩʪʫʜʝʥʪʽʚ, ʪʦ ʚʦʥʘ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʙʨʠʤ ʧʦʙʘʞʘʥʥʷʤ, ʥʘʤʽʨʦʤ ʽ, ʫ ʙʽʣʴʰʽʡ 

ʯʘʩʪʠʥʽ ʚʠʧʘʜʢʽʚ, ʽʩʥʫʻ ʪʽʣʴʢʠ ʥʘ ʧʘʧʝʨʽ ʫ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʥʘʭ ʪʘ ʨʦʙʦʯʠʭ 

ʧʨʦʛʨʘʤʘʭ ʙʦ ʥʝ ʽʩʥʫʻ ʜʽʻʚʦʛʦ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʥʘ ʚʠʭʦʜʽ. ʉʪʫʜʝʥʪʠ, ʚʯʦʨʘʰʥʽ 

ʰʢʦʣʷʨʽ, ʫ ʦʩʥʦʚʥʽʡ ʤʘʩʽ ʥʝ ʛʦʪʦʚʽ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʦʚʦʣʦʜʽʥʥʷ ʟʥʘʥʥʷʤʠ, ʪʦʙʪʦ 

ʚʯʠʪʠʩʷ, ʙʦ  ʥʝ ʤʘʶʪʴ ʜʦʩʪʘʪʥʽʭ ʜʣʷ ʮʴʦʛʦ ʥʘʚʠʯʦʢ ʪʘ ʟʚʠʯʦʢ, ʤʘʶʪʴ ʥʠʟʴʢʠʡ 

ʨʽʚʝʥʴ ʰʢʽʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʦʩʦʙʣʠʚʦ ʟ ʜʠʩʮʠʧʣʽʥ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ. 

ʊʘ  ʡ  ʯʠ ʟʤʦʞʫʪʴ ʚʦʥʠ ʧʨʠ ʪʘʢʦʤʫ ʩʪʘʥʽ ʩʧʨʘʚ ʩʘʤʦʩʪʽʡʥʦ  ʨʦʟʽʙʨʘʪʠʩʷ ʪʘ 

ʦʧʘʥʫʚʘʪʠ ʩʢʣʘʜʥʽ ʨʦʟʜʽʣʠ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʪʝʦʨʝʪʠʯʥʦʾ  ʤʝʭʘʥʽʢʠ, ʦʧʦʨʫ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʽʥʰʠʭ ʚʘʞʣʠʚʠʭ ʽʥʞʝʥʝʨʥʠʭ ʜʠʩʮʠʧʣʽʥ? ʏʠ ʛʦʪʦʚʽ ʚʦʥʠ ʜʦ ʪʘʢʦʾ 

ʨʦʙʦʪʠ ʟʽ ʰʢʦʣʠ? ʏʠ ʛʦʪʦʚʽ ʚʦʥʠ ʚʯʠʪʠʩʷ ʩʘʤʦʩʪʽʡʥʦ?  ʎʽ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ 

ʧʠʪʘʥʴ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʮʝʡ ʯʘʩ ʨʠʪʦʨʠʯʥʠʤʠ ʙʝʟ ʦʜʥʦʟʥʘʯʥʠʭ ʚʽʜʧʦʚʽʜʝʡ, ʱʦ 

ʟʚʠʯʘʡʥʦ ʥʝ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʥʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ, ʥʽ ʧʨʦʬʝʩʽʡʥʦʾ 
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ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʽʥʞʝʥʝʨʽʚ ʪʘ ʽ ʢʦʤʧʝʪʝʥʮʽʾ  ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʥʘʨʦʜʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. ʇʦ ʦʙôʻʢʪʠʚʥʠʤ ʪʘ ʩʫʙôʻʢʪʠʚʥʠʤ ʧʨʠʯʠʥʘʤ ʰʢʽʣʴʥʘ ʧʽʜʛʦʪʦʚʢʘ, 

ʦʩʦʙʣʠʚʦ ʩʽʣʴʩʴʢʦʾ ʤʦʣʦʜʽ, ʥʝ ʧʦʢʨʘʱʫʻʪʴʩʷ ʘ, ʚʽʜʧʦʚʽʜʥʦ, ʽ ʩʪʘʥ ʩʧʨʘʚ ʫ ʚʠʱʽʡ 

ʽʥʞʝʥʝʨʥʽʡ ʦʩʚʽʪʽ ʚ ʋʢʨʘʾʥʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ ʘʛʨʘʨʥʽʡ,  ʙʘʞʘʻ ʙʫʪʠ ʥʘʙʘʛʘʪʦ  

ʢʨʘʱʠʤ. ɼʣʷ ʢʦʥʪʨʦʣʶ ʞ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʧʽʜ ʯʘʩ ʢʨʝʜʠʪʥʦ-

ʤʦʜʫʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʚʝʣʠ ʧʦʪʦʯʥʽ ʤʦʜʫʣʴʥʽ 

ʢʦʥʪʨʦʣʴʥʽ ʟʘʭʦʜʠ ʪʘ ʧʽʜʩʫʤʢʦʚʽ. ɹʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʙʘʛʘʪʦ ʤʝʪʦʜʠʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʝʜʠʪʥʦ-ʤʦʜʫʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʜʠʩʮʠʧʣʽʥʠ ʨʦʟʙʠʪʽ ʥʘ ʤʦʜʫʣʽ,  ʧʦ 

ʢʦʞʥʦʤʫ ʤʦʜʫʣʶ ʦʢʨʝʤʽ ʧʘʢʝʪʠ ʙʽʣʝʪʽʚ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʽ ʪʘʢʝ ʽʥʰʝ. 

ɺʠʪʨʘʯʝʥʦ ʥʘ ʮʝ ʪʦʥʠ ʧʘʧʝʨʫ.  ɸ ʚ ʨʝʟʫʣʴʪʘʪʽ ʫ 2014 ʨʦʮʽ ʧʝʨʝʭʽʜ ʥʘ ʢʨʝʜʠʪʥʦ ï 

ʤʦʜʫʣʴʥʫ ʩʠʩʪʝʤʫ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ  ʙʫʣʦ ʩʢʘʩʦʚʘʥʦ.  ɸ ʷʢ, ʱʦ  

ʪʘ  ʢʫʜʠ ʧʦʚʝʨʥʫʪʦ? ɯ ʥʘ ʩʪʘʨʫ ʥʝ ʧʦʚʝʨʥʫʣʠʩʷ, ʽ ʥʦʚʫ ʩʠʩʪʝʤʫ ʦʨʛʘʥʽʟʘʮʽʾ  

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʩʢʘʩʫʚʘʣʠ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʽʥʞʝʥʝʨʥʽ ʜʠʩʮʠʧʣʽʥʠ ʫ 

ʙʽʣʴʰʽʡ ʩʚʦʾʡ ʯʘʩʪʠʥʽ ʜʣʷ ʩʫʯʘʩʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʥʘʧʨʷʤʽʚ, ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʨʦʟʜʽʣʠ ʧʨʠʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʪʦʙʪʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ  ʜʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʢʣʘʜʥʠʭ, ʧʨʘʢʪʠʯʥʠʭ ʧʨʦʙʣʝʤ ʚʠʨʦʙʥʠʮʪʚʘ, ʙʦ, ʷʢ ʚʽʜʦʤʦ, ʚ 

ʣʶʙʽʡ ʪʝʦʨʽʾ ʩʪʽʣʴʢʠ ʥʘʫʢʠ, ʩʢʽʣʴʢʠ ʚ ʥʽʡ ʤʘʪʝʤʘʪʠʢʠ. ʊʫʪ ʽ ʬʦʨʤʫʚʘʥʥʷ 

ʤʝʭʘʥʽʯʥʠʭ ʪʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʤʘʰʠʥ, ʷʚʠʱ, ʪʝʭʥʦʣʦʛʽʡ, ʽ ʾʭ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ. ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʷʢ ʚʽʜʟʥʘʯʘʚ ʉ.ʇ.ʊʠʤʦʰʝʥʢʦ [8], ʚʧʣʠʚʘʻ ʥʘ ʨʽʚʝʥʴ 

ʚʠʢʣʘʜʘʥʥʷ, ʷʢʠʡ ʪʨʝʙʘ ʟʥʠʞʫʚʘʪʠ, ʧʨʠʩʪʦʩʦʚʫʶʯʠʩʴ ʜʦ ʨʽʚʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ, ʚʧʣʠʚʘʻ ʽ ʥʘ ʚʽʜʥʦʰʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʦ ʽʥʞʝʥʝʨʥʦʾ ʥʘʫʢʠ, 

ʟʥʠʞʫʻ ʢʨʝʘʪʠʚʥʫ ʩʢʣʘʜʦʚʫ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʽ ʽʥʞʝʥʝʨʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ 

ʮʽʣʦʤʫ.  

ʋ 2014 ʨʦʮʽ  ʄʆʅ ʋʢʨʘʾʥʠ ʚʠʜʘʣʦ ʥʘʢʘʟ ˉ 1050 ʚʽʜ 17.09.2014 ʨ.  ʧʨʦ 

ʩʢʘʩʫʚʘʥʥʷ ʥʘʢʘʟʫ  ʄʆʅ ʋʢʨʘʾʥʠ ʚʽʜ 30.12.2005 ʨ. ˉ 774 ç ʇʨʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʢʨʝʜʠʪʥʦ-ʤʦʜʫʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫè. ɸ ʪʝʧʝʨ ʙʽʣʴʰ 

ʢʦʥʢʨʝʪʥʦ - ʱʦ ʞ ʧʨʠ ʮʴʦʤʫ ʟʤʽʥʠʣʦʩʷ ʫ ʩʫʯʘʩʥʽʡ ʩʠʩʪʝʤʽ ʧʽʜʛʦʪʦʚʢʠ 

ʽʥʞʝʥʝʨʥʠʭ ʢʘʜʨʽʚ ʚ ʋʢʨʘʾʥʽ? ɺʽʜʚʝʨʪʦ ʢʘʞʫʯʠ ʥʽʯʦʛʦ ʢʦʨʠʩʥʦʛʦ. ʉʧʦʯʘʪʢʫ ʟʘ 

ʩʪʘʨʠʤ ʩʢʘʩʦʚʘʥʠʤ  ʥʘʢʘʟʦʤ ʚʠʚʝʣʠ 50 % ʤʘʪʝʨʽʘʣʫ ʥʘ ʩʘʤʦʩʪʽʡʥʫ ʨʦʙʦʪʫ, ʜʦ 

ʷʢʦʾ ʥʘʰʽ ʩʪʫʜʝʥʪʠ ʚ ʥʘʰʠʭ ʨʝʘʣʽʷʭ ʥʝ ʟʦʚʩʽʤ ʛʦʪʦʚʽ. ɺʦʜʥʦʯʘʩ ʧʨʠ ʥʘʭʠʣʽ ʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʜʦ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʟʤʝʥʰʠʣʠ  ʢʽʣʴʢʽʩʪʴ 

ʈɻʈ, ʢʫʨʩʦʚʠʭ ʽ ʪʘʢʝ ʽʥʰʝ, ʱʦʙ ʟʤʝʥʰʠʪʠ ʥʘʚʯʘʣʴʥʝ ʘʫʜʠʪʦʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʚʠʢʣʘʜʘʯʘ. ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ çʧʦʢʨʘʱʝʥʥʷè ʦʩʚʽʪʠ ʣʽʢʚʽʜʫʚʘʣʠ ʨʝʛʫʣʷʨʥʽ 

ʢʦʥʪʨʦʣʴʥʽ ʟʘʭʦʜʠ, ʦʙʤʝʞʠʣʠ ʢʽʣʴʢʽʩʪʴ ʜʠʩʮʠʧʣʽʥ ʚ ʩʝʤʝʩʪʨʽ  ʽ ʘʫʜʠʪʦʨʥʠʭ 

ʛʦʜʠʥ  ʚ ʥʝʜʽʣʶ.  ʅʝ ʟʘʙʫʚʘʻʤʦ ʧʨʠ ʮʴʦʤʫ, ʱʦ ʧôʷʪʴ ʨʦʢʽʚ ʥʘʚʯʘʥʥʷ ʧʨʠ ʮʴʦʤʫ  

ʚʪʠʩʥʫʪʦ ʚ ʯʦʪʠʨʴʦʭʨʽʯʥʠʡ ʪʝʨʤʽʥ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʛʦʪʫʻʤʦ ʙʘʢʘʣʘʚʨʘ, ʥʘ ʜʫʤʢʫ 

ʙʘʛʘʪʴʦʭ ʬʘʭʽʚʮʽʚ -  ʪʝʭʥʽʢʘ, ʘ ʥʝ  ʽʥʞʝʥʝʨʘ. ʋ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʚʠʧʘʜʢʽʚ ʮʝ 

ʟʨʦʙʣʝʥʦ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʫ ʽ ʦʙôʻʤʫ ʙʘʟʦʚʠʭ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʜʠʩʮʠʧʣʽʥ, ʷʢʽ ʟʘʢʣʘʜʘʶʪʴ ʬʫʥʜʘʤʝʥʪ ʤʘʡʙʫʪʥʴʦʛʦ ʽʥʞʝʥʝʨʘ ʙʫʜʴ ï ʷʢʦʛʦ ʬʘʭʫ. 

ɸ ʥʝ ʤʘʶʯʠ ʥʘʜʽʡʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʤʘʨʥʦ ʩʧʦʜʽʚʘʪʠʩʷ ʥʘ ʜʦʙʫʜʦʚʫ, ʨʦʟʙʫʜʦʚʫ,  

ʪʦʙʪʦ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʨʦʟʚʠʪʢʫ ʽʥʞʝʥʝʨʥʦʾ ʦʩʚʽʪʠ ʪʘ  ʥʘʫʢʠ,  ʝʢʦʥʦʤʽʢʠ ʽ IQ 

ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ. ɹʘʟʠʩʦʤ ʜʣʷ ʽʥʞʝʥʝʨʘ ʙʫʜʴ-ʷʢʦʛʦ ʥʘʧʨʷʤʫ  ʻ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʘ ʧʽʜʛʦʪʦʚʢʘ ʟ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ  ʪʘ ʽʥʞʝʥʝʨʥʦ - ʪʝʭʥʽʯʥʠʭ 
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ʜʠʩʮʠʧʣʽʥ, ʥʘ ʯʦʤʫ ʥʘʛʦʣʦʰʫʚʘʚ ʉ.ʇ.ʊʠʤʦʰʝʥʢʦ. ɺʽʜʦʤʠʡ ʬʘʭʽʚʝʮʴ ʽʥʞʝʥʝʨʥʦʾ 

ʩʧʨʘʚʠ ʪʘ ʦʩʚʽʪʠ, ʘʢʘʜʝʤʽʢ ʂʨʠʣʦʚ ʆ. ʄ. (1863-1945) ʥʘʛʦʣʦʰʫʚʘʚ, ʱʦ ñʞʦʜʥʘ 

ʰʢʦʣʘ ʥʝ ʤʦʞʝ ʚʠʧʫʩʪʠʪʠ ʟʘʢʽʥʯʝʥʦʛʦ ʬʘʭʽʚʮʷ. ʌʘʭʽʚʮʷ ʪʚʦʨʠʪʴ ʡʦʛʦ ʚʣʘʩʥʘ 

ʜʽʷʣʴʥʽʩʪʴ. ʊʨʝʙʘ ʣʠʰʝ, ʱʦʙ ʚʽʥ ʫʤʽʚ ʫʯʠʪʠʩʷ, ʚʯʠʪʠʩʷ ʚʩʝ ʞʠʪʪʷ.  ɼʣʷ ʮʴʦʛʦ 

ʰʢʦʣʘ ʧʦʚʠʥʥʘ ʧʨʠʱʝʧʠʪʠ ʡʦʤʫ ʢʫʣʴʪʫʨʫ, ʣʶʙʦʚ ʜʦ ʩʧʨʘʚʠ, ʜʦ ʥʘʫʢʠ. ɺʽʥ 

ʧʦʚʠʥʝʥ ʚʠʥʝʩʪʠ ʟ ʥʝʾ ʦʩʥʦʚʠ ʟʥʘʥʴ, ʢʨʠʪʠʯʥʦ ʾʭ ʟʘʩʚʦʾʪʠ; ʧʦʚʠʥʝʥ ʟʥʘʭʦʜʠʪʠ 

ʟʥʘʥʥʷ, ʷʢʠʭ ʡʦʤʫ ʙʨʘʢʫʻ; ʟʥʘʪʠ, ʜʝ ʾʭ ʤʦʞʥʘ ʟʥʘʡʪʠ  ʪʘ ʷʢ ʥʠʤʠ ʩʢʦʨʠʩʪʘʪʠʩʷò. 

ʇʦʤʠʣʢʠ, ʥʝʧʦʩʣʽʜʦʚʥʽ ʪʘ ʥʝʧʨʦʜʫʤʘʥʽ ʜʽʾ  ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ  

ʢʦʰʪʫʶʪʴ ʩʫʩʧʽʣʴʩʪʚʫ ʜʫʞʝ ʜʦʨʦʛʦ.  ʊʘʢ ʚʦʥʦ ʽ ʻ, ʱʦ  ʤʠ ʽ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʟʘʨʘʟ 

ʧʦ ʩʪʘʥʫ ʪʘ ʨʦʟʚʠʪʢʫ ʥʘʰʦʾ ʩʠʩʪʝʤʠ ʽʥʞʝʥʝʨʥʦʾ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʘʛʨʘʨʥʦʾ, ʦʩʚʽʪʠ 

ʪʘ ʽ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ. ɸ ʚ ʷʢʦʤʫ ʩʪʘʥʽ ʤʘʻʤʦ ʰʢʦʣʠ? ɸ ʷʢʝ ʤʘʻʤʦ 

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ  ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ  - ʱʝ ʟʘ ʯʘʩʽʚ 

ʊʠʤʦʰʝʥʢʦ ʉ.ʇ.! ʆʜʥʝ ʩʫʪʪʻʚʝ ʥʘʜʙʘʥʥʷ ʮʝ ʇɽʆʄ, ʘʣʝ ʚʦʥʦ ʥʝ ʚʠʨʽʰʫʻ 

ʥʘʛʘʣʴʥʠʭ ʧʨʦʙʣʝʤ  ʥʽ  ʘʛʨʘʨʥʦʾ ʽʥʞʝʥʝʨʥʦʾ ʦʩʚʽʪʠ ʥʽ ʘʛʨʘʨʥʦʾ ʥʘʫʢʠ [9]. 

ɿʥʠʢʘʶʪʴ ʧʦʩʪʫʧʦʚʦ   ʢʥʠʞʢʦʚʽ ʤʘʛʘʟʠʥʠ ʘ ʟʘʤʽʩʪʴ ʥʠʭ ʟôʷʚʣʷʶʪʴʩʷ ʤʘʛʘʟʠʥʠ 

ʢʠʪʘʡʩʴʢʠʭ ʛʘʜʞʝʪʽʚ, ʩʘʥʪʝʭʥʽʢʠ ʪʘ çɺʠʥʘ ʩʚʽʪʫè. 

ɺʠʩʥʦʚʢʠ. ɼʣʷ ʚʠʭʦʜʫ ʟ ʮʴʦʛʦ ʩʪʘʥʫ, ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʽʥʞʝʥʝʨʥʦʾ 

ʦʩʚʽʪʠ, ʥʘ ʤʦʶ ʜʫʤʢʫ, ʥʝʦʙʭʽʜʥʦ ʜʚʘ ʧʝʨʰʠʭ ʨʦʢʠ ʥʘʚʯʘʥʥʷ, ʧʽʜ ʯʘʩ ʷʢʠʭ 

ʟʘʢʣʘʜʘʻʪʴʩʷ ʙʘʟʘ, ʬʫʥʜʘʤʝʥʪ ʬʘʭʽʚʮʷ, ʟʨʦʙʠʪʠ ʥʝʜʦʪʦʨʢʘʥʠʤʠ, ʦʩʦʙʣʠʚʦ ʮʝ 

ʩʪʦʩʫʻʪʴʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʘ ʛʦʜʠʥʠ, ʚʽʜʚʝʜʝʥʽ ʥʘ ʚʘʨʽʘʪʠʚʥʫ 

ʯʘʩʪʠʥʫ, ʩʧʨʷʤʫʚʘʪʠ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʥʘʥʴ ʪʘ ʥʘʚʠʯʦʢ ʥʝʜʦʦʪʨʠʤʘʥʠʭ ʫ 

ʰʢʦʣʽ. ʆʜʥʠʤ ʽʟ ʥʝʦʙʭʽʜʥʠʭ ʪʘ  ʜʽʻʚʠʭ ʟʘʭʦʜʽʚ ʧʦʢʨʘʱʝʥʥʷ ʽʥʞʝʥʝʨʥʦʾ ʦʩʚʽʪʠ ʻ 

ʧʽʜʚʠʱʝʥʥʷ ʩʪʘʪʫʩʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ. ɺʽʜʤʦʚʘ ʚʽʜ ʧʨʠʥʮʠʧʫ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʽ, ʷʢʠʡ ʚʠʟʥʘʥʦ ʩʴʦʛʦʜʥʽ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʛʦʣʦʚʥʦʶ ʫʤʦʚʦʶ 

ʫʩʧʽʰʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʦʟʥʘʯʘʪʠʤʝ ʜʝʛʨʘʜʘʮʽʶ, ʩʪʨʽʤʢʠʡ ʨʫʭ 

ʋʢʨʘʾʥʠ ʜʦ ʦʩʚʽʪʥʴʦʛʦ ʢʦʣʘʧʩʫ, ʥʝʤʠʥʫʯʦʛʦ ʧʨʠ ʽʛʥʦʨʫʚʘʥʥʽ ʩʚʽʪʦʚʠʭ ʪʝʥʜʝʥʮʽʡ  

ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ. ʊʘ ʽ ʥʘ ʚʝʣʠʢʽ ʥʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ  ʫ ʥʘʜʽʡʥʦʩʪʽ 

ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʾʭ ʩʪʚʦʨʝʥʥʷ, ʥʘ ʨʦʟʚʠʪʦʢ ʪʘ ʪʝʭʥʽʯʥʠʡ 

ʧʨʦʛʨʝʩ ʚ ɸʇʂ, ʘʛʨʘʨʥʫ ʥʘʫʢʫ ʫ ʮʽʡ ʛʘʣʫʟʽ ʤʘʨʥʦ ʩʧʦʜʽʚʘʪʠʩʷ.  ɺʚʘʞʘʻʤʦ, ʱʦ ʥʝ 

ʧʨʠʧʫʩʪʠʤʦ ʚʪʨʘʯʘʪʠ, ʚʽʜʭʦʜʠʪʠ ʚʽʜ ʥʘʙʫʪʦʛʦ ʫʥʽʢʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ ʚʽʪʯʠʟʥʷʥʦʾ 

ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʤʠʥʫʣʠʭ ʯʘʩʽʚ, ʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʾʾ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʽ. ʗʢ 

ʟʘʧʦʚʽʜʘʚ ʊ.ɻ.ʐʝʚʯʝʥʢʦ ñʋʯʠʪʝʩʴ, ʯʠʪʘʡʪʝ, ʯʫʞʦʤʫ ʥʘʚʯʘʡʪʝʩʴ ʡ ʩʚʦʛʦ ʥʝ 

ʮʫʨʘʡʪʝʩʴò. ɼʽʡʩʥʦ ʤʫʜʨʘ ʟʘʧʦʚʽʜʴ, ʷʢʘ  ʽ ʩʴʦʛʦʜʥʽ ʻ ʘʢʪʫʘʣʴʥʦʶ ʜʣʷ ʩʫʯʘʩʥʦʾ 

ʋʢʨʘʾʥʠ. 
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ʚʠʨʦʙʫ: ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʽ, ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʪʘ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʬʽʮʽʡʥʦʛʦ ʬʦʨʤʫʣʶʚʘʥʥʷ, ʧʽʜ ʪʝʭʥʽʯʥʠʤ ʨʽʚʥʝʤ (ʊʋ) 

ʧʨʦʜʫʢʮʽʾ ʨʦʟʫʤʽʻʪʴʩʷ ʚʽʜʥʦʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʟʘʩʥʦʚʘʥʘ ʥʘ 

ʩʧʽʚʩʪʘʚʣʝʥʥʽ (ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ) ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʪʝʭʥʽʯʥʫ ʜʦʩʢʦʥʘʣʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʢʨʘʱʠʭ (ʙʘʟʦʚʠʭ) ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʟʨʘʟʢʽʚ ʪʝʭʥʽʢʠ. 

ʆʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʧʨʦʜʫʢʮʽʾ ʧʦʣʷʛʘʻ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ ʩʚʽʪʦʚʦʛʦ, ʨʝʛʽʦʥʘʣʴʥʦʛʦ (ʥʘʧʨʠʢʣʘʜ, ʻʚʨʦʧʝʡʩʴʢʦʛʦ), ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʨʽʚʥʷ ʷʢʦʩʪʽ ʘʙʦ ʨʽʚʥʷ ʷʢʦʩʪʽ ʛʘʣʫʟʽ. ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʩʚʽʪʦʚʦʤʫ ʯʠ 

ʽʥʰʦʤʫ ʨʽʚʥʶ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʧʽʚʩʪʘʚʣʝʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ 

ʪʝʭʥʽʯʥʦʛʦ ʜʦʩʢʦʥʘʣʦʩʪʽ (ʷʢʦʩʪʽ) ʦʮʽʥʶʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʙʘʟʦʚʠʭ ʟʨʘʟʢʽʚ. 

ʆʮʽʥʢʘ ʊʋ ʪʘ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʧʨʦʚʦʜʠʪʴʩʷ ʜʣʷ ʦʙ'ʻʢʪʠʚʥʦʛʦ ʚʠʨʽʰʝʥʥʷ 

ʥʘʩʪʫʧʥʠʭ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ: 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ; 

- ʘʪʝʩʪʘʮʽʷ ʧʨʦʜʫʢʮʽʾ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʷʢʦʩʪʽ; 



ɯX ʄʽʞʥʘʨʦʞʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʂʨʘʤʘʨʦʚʩʴʢʽ ʯʠʪʘʥʥʷè 

35 

- ʚʠʙʽʨ ʥʘʡʢʨʘʱʦʛʦ (ʦʧʪʠʤʘʣʴʥʦʛʦ) ʚʘʨʽʘʥʪʘ ʧʨʦʜʫʢʮʽʾ; 

- ʧʣʘʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʩʪʚʦʨʶʚʘʥʦʾ ʪʝʭʥʽʢʠ; 

- ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ; 

- ʘʥʘʣʽʟ ʟʤʽʥʠ ʨʽʚʥʷ ʷʢʦʩʪʽ. 

ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʚ ʦʮʽʥʮʽ ʊʋ ʧʨʦʜʫʢʮʽʾ ʩʧʦʯʘʪʢʫ ʟ'ʷʩʦʚʫʶʪʴ ʤʝʪʫ 

ʚʠʟʥʘʯʝʥʥʷ ʯʠʩʝʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʽʚʥʷ ʷʢʦʩʪʽ ʮʽʻʾ ʧʨʦʜʫʢʮʽʾ. 

ɿʘʟʚʠʯʘʡ ʤʝʪʘ ʚʠʟʥʘʯʘʻ ʤʝʪʦʜ ʘʥʘʣʽʪʠʯʥʦʾ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ 

ʧʨʦʜʫʢʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʩʧʦʯʘʪʢʫ ʢʣʘʩʠʬʽʢʫʶʪʴ ʦʮʽʥʶʚʘʥʫ ʧʨʦʜʫʢʮʽʶ, ʘ ʧʦʪʽʤ 

ʟʜʽʡʩʥʶʶʪʴ ʚʠʙʽʨ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʫ ʦʮʽʥʢʠ ʊʋ ʧʨʦʜʫʢʮʽʾ. 

ɺʧʝʨʰʝ ʤʝʪʦʜʠʢʘ ʚʠʙʦʨʫ ʙʫʣʘ ʦʧʠʩʘʥʘ ʚ ɻʆʉʊ 22732-77 çʄʝʪʦʜʳ 

ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷè. 

ʅʘʜʘʣʽ ʚʠʙʠʨʘʻʪʴʩʷ ʙʘʟʦʚʠʡ ʟʨʘʟʦʢ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʟʜʽʡʩʥʶʶʪʴ ʚʠʙʽʨ (ʘʙʦ ʧʨʠʟʥʘʯʝʥʥʷ) ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʥʦʤʝʥʢʣʘʪʫʨʠ (ʧʝʨʝʣʽʢʫ) ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʜʣʷ ʘʜʝʢʚʘʪʥʦʾ ʦʮʽʥʢʠ ʧʨʦʜʫʢʮʽʾ, ʱʦ 

ʮʽʢʘʚʠʪʴ. ʎʝ ʨʦʙʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʆʉʊ 22851-77 çɺʳʙʦʨ ʥʦʤʝʥʢʣʘʪʫʨʳ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷè. 

ʅʘʩʪʫʧʥʠʤ ʽ ʥʘʡʙʽʣʴʰ ʪʨʫʜʦʤʽʩʪʢʠʤ ʻ ʝʪʘʧ ʚʠʟʥʘʯʝʥʥʷ (ʰʣʷʭʦʤ 

ʚʠʤʽʨʶʚʘʥʴ, ʚʠʧʨʦʙʫʚʘʥʴ, ʨʦʟʨʘʭʫʥʢʽʚ, ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʪʦʱʦ) ʢʽʣʴʢʽʩʥʠʭ 

ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʦʮʽʥʶʚʘʥʦʛʦ ʪʘ 

ʙʘʟʦʚʦʛʦ (ʙʘʟʦʚʠʭ) ʟʨʘʟʢʘ (ʟʨʘʟʢʽʚ). ʊʽʣʴʢʠ ʧʽʩʣʷ ʮʴʦʛʦ ʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʨʠʡʥʷʪʦʛʦ ʤʝʪʦʜʫ ʦʮʽʥʢʠ ʊʋ ʧʨʦʜʫʢʮʽʾ ʚʠʨʦʙʣʷʶʪʴ ʨʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ, ʘ ʧʦʪʽʤ ʨʽʚʥʽʚ ʷʢʦʩʪʽ, ʪʦʙʪʦ. ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʦʮʽʥʶʚʘʥʦʛʦ ʪʘ ʙʘʟʦʚʦʛʦ 

(ʙʘʟʦʚʠʭ) ʟʨʘʟʢʘ (ʟʨʘʟʢʽʚ) ʘʥʘʣʦʛʽʯʥʦʾ ʪʝʭʥʽʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʴ ʚʩʽʭ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʪʘ ʪʝʭʥʽʯʥʠʭ ʨʽʚʥʽʚ ʧʨʦʜʫʢʮʽʾ ʚʽʜʦʙʨʘʞʘʶʪʴ ʫ ʩʧʝʮʽʘʣʴʥʽʡ 

ʢʘʨʪʽ ʨʽʚʥʷ ʟʘ ɻʆʉʊ 2.116-84 çʂʘʨʪʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠè. 

ʇʨʦʤʠʩʣʦʚʘ ʧʨʦʜʫʢʮʽʷ, ʷʢʘ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʪʘ ʷʢʦʩʪʽ 

ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʽʚ (ʪʝʭʥʽʯʥʠʭ ʫʤʦʚ), ʝʢʦʣʦʛʽʯʥʦ 

ʙʝʟʧʝʯʥʘ, ʟʘʜʦʚʦʣʴʥʷʪʠ ʧʦʪʨʝʙʠ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʘʙʽʣʴʥʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʪʘ ʷʢʦʩʪʽ, ʱʦ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʫʚʦʨʦʤʫ ʜʦʪʨʠʤʘʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ. 

ʇʨʦʤʠʩʣʦʚʘ ʧʨʦʜʫʢʮʽʷ, ʷʢʘ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʪʘ ʷʢʦʩʪʽ ʥʝ 

ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ, 

ʤʦʨʘʣʴʥʦ ʟʘʩʪʘʨʽʣʘ ʪʘ ʧʽʜʣʷʛʘʻ ʤʦʜʝʨʥʽʟʘʮʽʾ ʯʠ ʟʥʷʪʪʶ ʟ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʆʪʞʝ, ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʦʮʽʥʢʘ ʨʽʚʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʜʦ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ: 

- ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʪʠ ʦʮʽʥʢʠ ʨʽʚʥʷ ʷʢʦʩʪʽ (ʘʙʦ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ) ʚʠʨʦʙʠ; 

- ʚʠʙʽʨ ʥʦʤʝʥʢʣʘʪʫʨʠ, ʧʦʢʘʟʥʠʢʽʚ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʮʽʥʶʚʘʥʦʛʦ ʪʘ ʙʘʟʦʚʦʛʦ 

ʟʨʘʟʢʽʚ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʡʦʛʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʪʘ ʜʦʩʪʘʪʥʦʩʪʽ; 

- ʚʠʙʽʨ ʘʙʦ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʫ ʪʘ ʧʨʠʡʦʤʽʚ ʚʠʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʴ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʷʢʦʩʪʽ; 

- ʚʠʙʽʨ ʯʠ ʚʠʟʥʘʯʝʥʥʷ ʙʘʟʦʚʠʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʧʦʰʫʢ 

ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʧʨʦʜʫʢʮʽʾ, ʱʦ ʦʮʽʥʶʻʪʴʩʷ; 
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- ʚʠʟʥʘʯʝʥʥʷ ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʝʡ ʪʘ ʡʦʛʦ ʟʽʩʪʘʚʣʝʥʥʷ ʟ 

ʙʘʟʦʚʠʤʠ; 

- ʦʮʽʥʢʘ ʨʽʚʥʷ ʷʢʦʩʪʽ ʪʘ ʚʠʨʦʙʣʝʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 
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ɽʢʩʧʝʨʪ - ʮʝ ʬʘʭʽʚʝʮʴ, ʢʦʤʧʝʪʝʥʪʥʠʡ ʫ ʚʠʨʽʰʝʥʥʽ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʚʜʘʥʥʷ 

(ʚʽʜ ʣʘʪ. ʝʭʨʝʛtus - ʜʦʩʚʽʜʯʝʥʠʡ). ʂʦʤʧʝʪʝʥʪʥʽʩʪʴ ʝʢʩʧʝʨʪʘ ʱʦʜʦ ʦʙ'ʻʢʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ï ʮʝ ʧʨʦʬʝʩʽʡʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʘ ʱʦʜʦ ʤʝʪʦʜʦʣʦʛʽʾ ʧʨʠʡʥʷʪʪʷ 

ʝʢʩʧʝʨʪʥʦʛʦ ʨʽʰʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʘʚʜʘʥʥʷ ï ʝʢʩʧʝʨʪʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ. 

ɽʢʩʧʝʨʪ ʧʦʚʠʥʝʥ ʙʫʪʠ ʦʙ'ʻʢʪʠʚʥʠʤ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʦʙ'ʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɽʢʩʧʝʨʪʥʠʡ ʤʝʪʦʜ - ʮʝ ʤʝʪʦʜ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʜʦʩʚʽʜʫ ʪʘ ʽʥʪʫʾʮʽʾ ʩʧʝʮʽʘʣʽʩʪʽʚ-ʝʢʩʧʝʨʪʽʚ. ɼʘʥʠʡ 

ʤʝʪʦʜ ʦʮʽʥʢʠ ʨʽʚʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ 

ʥʝʤʦʞʣʠʚʦ ʘʙʦ ʜʫʞʝ ʚʘʞʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʦʙ'ʻʢʪʠʚʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʟʥʘʯʝʥʴ ʦʜʠʥʠʯʥʠʭ ʘʙʦ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘʢʠʤʠ ʤʝʪʦʜʘʤʠ 

ʷʢ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ, ʝʤʧʽʨʠʯʥʠʡ ʘʙʦ ʨʦʟʨʘʭʫʥʢʦʚʠʡ. 

ɽʢʩʧʝʨʪʥʠʡ ʤʝʪʦʜ (ʘʙʦ ʝʢʩʧʝʨʪʥʠʡ ʩʧʦʩʽʙ, ʪʦʙʪʦ ʤʝʪʦʜ ʝʢʩʧʝʨʪʥʠʭ 

ʦʮʽʥʦʢ) ʻ ʩʫʢʫʧʥʽʩʪʶ ʜʝʢʽʣʴʢʦʭ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ, ʷʢʽ ʻ ʨʽʟʥʦʚʠʜʦʤ, ʤʦʜʠʬʽʢʘʮʽʻʶ 

ʤʝʪʦʜʫ ʝʢʩʧʝʨʪʠʟ. 

ɺʽʜʦʤʽ ʨʽʟʥʦʚʠʜʠ ʝʢʩʧʝʨʪʥʦʛʦ ʤʝʪʦʜʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʢʨʽʟʴ, ʜʝ ʦʩʥʦʚʦʶ 

ʨʽʰʝʥʥʷ ʵ ʢʦʣʝʢʪʠʚʥʝ ʨʽʰʝʥʥʷ ʢʦʤʧʝʪʝʥʪʥʠʭ ʣʶʜʝʡ (ʝʢʩʧʝʨʪʽʚ). ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʨʽʰʝʥʥʷ ʨʽʟʥʠʭ ʥʘʨʘʜ, ʢʦʥʬʝʨʝʥʮʽʡ, ʢʦʤʽʩʽʡ, ʽ ʪʘʢʦʞ ʝʢʟʘʤʝʥʘʪʦʨʽʚ 

ʱʦʜʦ ʦʮʽʥʢʠ ʟʥʘʥʴ ʪʦʱʦ - ʚʩʝ ʮʝ ʨʽʰʝʥʥʷ, ʷʢʽ ʧʨʠʡʤʘʶʪʴʩʷ ʝʢʩʧʝʨʪʥʠʤʠ 

ʤʝʪʦʜʘʤʠ. 

ɽʢʩʧʝʨʪʥʽ ʤʝʪʦʜʠ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʦʜʥʦʯʘʩʥʦ ʟʘʛʘʣʴʥʦʾ ʦʮʽʥʢʠ (ʙʝʟ ʜʝʪʘʣʽʟʘʮʽʾ) 

ʨʽʚʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʘ ʪʘʢʦʞ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʙʘʛʘʪʴʦʭ ʦʢʨʝʤʠʭ ʧʠʪʘʥʴ, 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʜʫʢʮʽʾ. ʆʪʞʝ, ʝʢʩʧʝʨʪʥʽ 

ʤʝʪʦʜʠ ʟʥʘʭʦʜʷʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ: 

- ʟʘʛʘʣʴʥʽʡ (ʫʟʘʛʘʣʴʥʝʥʽʡ) ʦʮʽʥʮʽ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ; 

- ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʦʮʽʥʶʻʪʴʩʷ; 

- ʚʠʟʥʘʯʝʥʥʽ ʥʦʤʝʥʢʣʘʪʫʨʠ ʧʦʢʘʟʥʠʢʽʚ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʜʫʢʮʽʾ, ʱʦ 

ʦʮʽʥʶʻʪʴʩʷ; 
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- ʚʠʟʥʘʯʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʛʦʤʦʩʪʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ; 

- ʦʮʽʥʶʚʘʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʜʫʢʮʽʾ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤ 

ʤʝʪʦʜʦʤ; 

- ʚʠʙʦʨʽ ʙʘʟʦʚʠʭ ʟʨʘʟʢʽʚ ʪʘ ʙʝʟʨʦʟʤʽʨʥʠʭ ʟʥʘʯʝʥʴ ʙʘʟʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ; 

- ʚʠʟʥʘʯʝʥʥʽ ʧʽʜʩʫʤʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ ʥʘ ʦʩʥʦʚʽ 

ʩʫʢʫʧʥʦʩʪʽ ʦʜʠʥʠʯʥʠʭ ʪʘ ʢʦʤʧʣʝʢʩʥʠʭ (ʫʟʘʛʘʣʴʥʝʥʠʭ ʪʘ ʛʨʫʧʦʚʠʭ) ʧʦʢʘʟʥʠʢʽʚ; 

- ʘʪʝʩʪʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʩʝʨʪʠʬʽʢʘʮʽʾ. 

ɽʢʩʧʝʨʪʥʠʡ ʤʝʪʦʜ ʦʮʽʥʢʠ ʨʽʚʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ, ʷʢʱʦ ʻ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʷʢʽʩʪʴ ʽʥʰʠʤʠ ʘʥʘʣʽʪʠʯʥʠʤʠ ʘʙʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ ʟ ʙʽʣʴʰʦʶ ʪʦʯʥʽʩʪʶ ʘʙʦ ʤʝʥʰʠʤʠ ʚʠʪʨʘʪʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʟʘʛʘʣʴʥʦʾ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʩʢʣʘʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʠʤ ʻ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʤʘʶʪʴ ʝʣʝʤʝʥʪʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʪʘ 

ʥʝʦʙˇʨʫʥʪʦʚʘʥʦʩʪʽ. ʊʦʤʫ ʝʢʩʧʝʨʪʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʚ ʮʽʣʦʤʫ ʻ 

ʧʦʧʝʨʝʜʥʴʦʶ, ʥʝʥʘʩʠʯʝʥʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦ ʽ ʪʽʣʴʢʠ ʚ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ, 

ʦʨʽʻʥʪʦʚʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʷʢʽʩʪʴ ʚʠʨʦʙʫ, ʱʦ ʦʮʽʥʶʻʪʴʩʷ. ʅʘ ʦʩʥʦʚʽ ʪʘʢʦʾ 

ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ, ʚʦʯʝʚʠʜʴ, ʥʝʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʧʨʠʡʤʘʪʠ ʙʫʜʴ-ʷʢʽ 

ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ. ʎʝʡ ʤʝʪʦʜ ʤʦʞʝ, ʥʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʧʨʠ ʢʦʤʝʨʮʽʡʥʠʭ ʫʛʦʜʘʭ, ʢʦʣʠ ʥʝʤʘʻ ʢʦʥʢʨʝʪʥʠʭ (ʢʽʣʴʢʽʩʥʦ ʚʠʨʘʞʝʥʠʭ) 

ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʨʽʚʝʥʴ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʽ ʪ.ʧ. 

ʇʨʦʪʝ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʝʢʩʧʝʨʪʥʠʡ ʤʝʪʦʜ ʜʣʷ ʦʮʽʥʢʠ ʧʦʢʘʟʥʠʢʽʚ 

ʙʘʛʘʪʴʦʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʝʭʥʽʯʥʦʾ ʪʘ ʽʥʰʦʾ ʧʨʦʜʫʢʮʽʾ ʻ ʦʜʥʠʤ ʽʟ ʤʦʞʣʠʚʠʤ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦʩʠʪʴ ʰʠʨʦʢʦ, ʽ ʜʣʷ ʮʴʦʛʦ ʨʦʟʨʦʙʣʝʥʽ ʚʽʜʧʦʚʽʜʥʽ ʤʝʪʦʜʠʢʠ. 

ʆʙ'ʻʢʪʦʤ ʝʢʩʧʝʨʪʠʟʠ (ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ) ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʦʢʨʝʤʽ 

ʩʧʦʞʠʚʯʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘʢ ʽ ʾʭ ʩʫʢʫʧʥʦʩʪʽ. 

ʂʨʠʪʝʨʽʾ, ʟʘ ʷʢʠʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʝʢʩʧʝʨʪʠʟʘ ʷʢʦʩʪʽ, ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʟʘʛʘʣʴʥʽ ʪʘ ʢʦʥʢʨʝʪʥʽ. 

ɼʦ ʟʘʛʘʣʴʥʠʭ ʢʨʠʪʝʨʽʾʚ ʚʽʜʥʦʩʷʪʴʩʷ ʩʬʦʨʤʦʚʘʥʽ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʮʽʥʥʽʩʥʽ 

ʦʨʽʻʥʪʠʨʠ, ʫʷʚʣʝʥʥʷ ʪʘ ʥʦʨʤʠ. ʂʦʥʢʨʝʪʥʽ ʢʨʠʪʝʨʽʾ 

ʜʣʷ ʝʢʩʧʝʨʪʘ - ʮʝ ʨʝʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʜʘʥʦʛʦ ʚʠʜʫ, 

ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʦʙʦʚ'ʷʟʢʦʚʠʭ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʜʦʢʫʤʝʥʪʘʭ. ʋ ʬʦʨʤʽ ʢʦʥʢʨʝʪʥʠʭ ʢʨʠʪʝʨʽʾʚ ʚʠʩʪʫʧʘʻ ʪʘʢʦʞ ʢʦʤʧʣʝʢʩ ʙʘʟʦʚʠʭ 

ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʨʦʜʫʢʮʽʶ, ʱʦ 

ʧʣʘʥʫʻʪʴʩʷ ʘʙʦ ʧʨʦʝʢʪʫʻʪʴʩʷ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʘʣʴʥʦ ʽʩʥʫʶʯʠʭ ʚʠʩʦʢʦʷʢʽʩʥʠʭ 

ʚʠʨʦʙʽʚ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʚ ʢʨʘʾʥʽ ʘʙʦ ʟʘ ʢʦʨʜʦʥʦʤ, ʪʘʢʦʞ ʻ ʢʦʥʢʨʝʪʥʠʤʠ 

ʢʨʠʪʝʨʽʷʤʠ ʜʣʷ ʝʢʩʧʝʨʪʽʚ. 

ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ, ʪʦʯʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ ʪʘ 

ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ ʝʢʩʧʝʨʪʠʟʫ ʟʜʽʡʩʥʶʶʪʴ ʰʣʷʭʦʤ ʧʨʠʡʥʷʪʪʷ 

ʛʨʫʧʦʚʦʛʦ ʨʽʰʝʥʥʷ ʢʦʤʧʝʪʝʥʪʥʠʤʠ ʣʶʜʴʤʠ. ɼʣʷ ʦʮʽʥʢʠ ʨʽʚʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ 

ʩʪʚʦʨʶʻʪʴʩʷ ʝʢʩʧʝʨʪʥʘ ʢʦʤʽʩʽʷ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʝʢʩʧʝʨʪʥʦʾ ʪʘ ʨʦʙʦʯʦʾ ʛʨʫʧ. 

ɼʦ ʝʢʩʧʝʨʪʥʦʾ ʛʨʫʧʠ ʚʢʣʶʯʘʶʪʴʩʷ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʽ ʪʘ ʩʧʝʮʽʘʣʴʥʦ 

ʧʽʜʛʦʪʦʚʣʝʥʽ ʧʨʘʮʽʚʥʠʢʠ ʫ ʛʘʣʫʟʽ ʩʪʚʦʨʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʮʽʥʶʚʘʥʦʾ 

ʧʨʦʜʫʢʮʽʾ: ʜʦʩʣʽʜʥʠʢʠ, ʢʦʥʩʪʨʫʢʪʦʨʠ, ʪʝʭʥʦʣʦʛʠ, ʜʠʟʘʡʥʝʨʠ, ʪʦʚʘʨʦʟʥʘʚʮʽ, 

ʝʢʦʥʦʤʽʩʪʠ ʪʦʱʦ. ʏʠʩʣʦ ʝʢʩʧʝʨʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʛʨʫʧʠ, ʟʘʣʝʞʠʪʴ ʚʽʜ 
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ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ ʩʝʨʝʜʥʽʭ ʦʮʽʥʦʢ ʽ ʤʘʻ ʩʪʘʥʦʚʠʪʠ ʚʽʜ 7 ʜʦ 20 ʦʩʽʙ. ʇʨʠ 

ʟʘʦʯʥʦʤʫ ʦʧʠʪʫʚʘʥʥʽ ʚʝʨʭʥʷ ʤʝʞʘ ʢʽʣʴʢʦʩʪʽ ʦʧʠʪʫʚʘʥʠʭ ʝʢʩʧʝʨʪʽʚ ʥʝ 

ʦʙʤʝʞʫʻʪʴʩʷ. 

ɽʢʩʧʝʨʪʥʘ ʛʨʫʧʘ (ʢʦʤʽʩʽʷ) ʢʦʨʠʩʪʫʻʪʴʩʷ ʝʢʩʧʝʨʪʥʠʤ ʩʧʦʩʦʙʦʤ ʦʪʨʠʤʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʦʮʽʥʶʻʪʴʩʷ. ʋ ʮʴʦʤʫ ʝʢʩʧʝʨʪʥʘ 

ʛʨʫʧʘ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʩʝʨʝʜʥʝʥʥʷ ʦʮʽʥʦʢ ʝʢʩʧʝʨʪʽʚ ʯʠ 

ʧʨʦʚʦʜʷʯʠ ʛʦʣʦʩʫʚʘʥʥʷ ʝʢʩʧʝʨʪʽʚ (ʤʝʪʦʜ çʢʦʤʽʩʽʡè). ɿ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ 

ʩʫʙ'ʻʢʪʠʚʥʦʩʪʽ ʚ ʝʢʩʧʝʨʪʥʦʤʫ ʤʝʪʦʜʽ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʢʽʣʴʢʘ ʪʫʨʽʚ 

ʦʧʠʪʫʚʘʥʴ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 

ɽʢʩʧʝʨʪʥʠʡ ʤʝʪʦʜ (ʤʝʪʦʜ çʢʦʤʽʩʽʡè) ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʫ ʥʴʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʜʽʙʥʽʩʪʴ ʛʦʣʦʩʫʚʘʥʥʷ. ʉʧʦʯʘʪʢʫ ʝʢʩʧʝʨʪʠ ʚʠʩʪʘʚʣʷʶʪʴ 

ʦʮʽʥʢʠ ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. ʇʦʪʽʤ ʧʽʩʣʷ ʚʽʜʢʨʠʪʦʛʦ ʦʙʛʦʚʦʨʝʥʥʷ 

ʚʠʩʪʘʚʣʝʥʠʭ ʦʮʽʥʦʢ ʝʢʩʧʝʨʪʠ ʟʥʦʚʫ ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʜʘʶʪʴ ʦʮʽʥʢʠ 

ʢʦʞʥʦʤʫ ʦʙ'ʻʢʪʫ. ʇʦʪʽʤ ʟʘ ʩʢʦʨʠʛʦʚʘʥʠʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʦʮʽʥʢʘʤʠ 

ʨʦʟʨʘʭʦʚʫʶʪʴ ʝʢʩʧʝʨʪʥʫ ʦʮʽʥʢʫ. ʎʶ ʨʦʙʦʪʫ ʧʨʦʚʦʜʠʪʴ ʨʦʙʦʯʘ ʛʨʫʧʘ ʝʢʩʧʝʨʪʥʦʾ 

ʢʦʤʽʩʽʾ. ʂʨʽʤ ʪʦʛʦ, ʨʦʙʦʯʘ ʛʨʫʧʘ ʦʨʛʘʥʽʟʫʻ ʧʨʦʮʝʜʫʨʫ ʦʧʠʪʫʚʘʥʥʷ ʝʢʩʧʝʨʪʽʚ, 

ʘʥʘʣʽʟʫʻ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʩʢʣʘʜʘʻ ʚʠʩʥʦʚʦʢ ʝʢʩʧʝʨʪʥʦʾ ʢʦʤʽʩʽʾ. 

ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ, ʱʦʙ ʜʣʷ ʦʮʽʥʦʢ ʦʜʥʦʪʠʧʥʦʾ ʧʨʦʜʫʢʮʽʾ ʝʢʩʧʝʨʪʥʘ ʢʦʤʽʩʽʷ 

ʬʦʨʤʫʚʘʣʘʩʷ ʟ ʧʦʩʪʽʡʥʠʭ ʝʢʩʧʝʨʪʽʚ ʪʘ ʯʣʝʥʽʚ ʨʦʙʦʯʦʾ ʛʨʫʧʠ. ʎʝ ʙʘʞʘʥʦ ʪʦʤʫ, 

ʱʦ ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʱʦʜʦ ʧʦʩʪʽʡʥʦʾ ʢʦʤʽʩʽʾ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʜʦʩʚʽʜ ʨʦʙʦʪʠ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʚʯʘʥʥʷ ʾʾ ʯʣʝʥʽʚ, ʚʠʨʦʙʣʷʶʪʴʩʷ ʟʘʛʘʣʴʥʽ ʧʽʜʭʦʜʠ ʪʘ ʧʨʠʥʮʠʧʠ, ʘ 

ʮʝ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʝʢʩʧʝʨʪʥʦʾ ʢʦʤʽʩʽʾ. 

ʅʘʡʙʽʣʴʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʣʠ ʯʦʪʠʨʠ ʤʝʪʦʜʠ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ 

ʷʢʦʩʪʽ: 

- ʤʝʪʦʜ ʦʮʽʥʢʠ ʨʘʥʞʫʚʘʥʥʷʤ; 

- ʩʧʦʩʽʙ ʧʦʧʘʨʥʦʛʦ ʩʧʽʚʩʪʘʚʣʝʥʥʷ - ʩʧʦʩʽʙ ʧʝʨʝʚʘʛ; 

- ʙʘʣʴʥʠʡ ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ; 

- ʩʦʮʽʘʣʴʥʠʡ ʤʝʪʦʜ ʝʢʩʧʝʨʪʠʟʠ - ʤʝʪʦʜ ʧʦʧʠʪʫ ʩʧʦʞʠʚʘʯʽʚ. 

ʇʝʨʝʣʽʢ ʪʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ ʨʦʙʦʪʠ ʝʢʩʧʝʨʪʥʦʾ ʢʦʤʽʩʽʾ 

ʧʦʣʷʛʘʶʪʴ ʫ ʥʘʩʪʫʧʥʦʤʫ: 

1) ʧʨʠʟʥʘʯʝʥʥʷ ʦʩʽʙ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʦʨʛʘʥʽʟʘʮʽʶ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʟ 

ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ; 

2) ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʪʘ ʨʦʙʦʯʦʾ ʛʨʫʧ; 

3) ʨʦʟʨʦʙʢʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʥʦʤʝʥʢʣʘʪʫʨʠ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ, ʱʦ ʦʮʽʥʶʻʪʴʩʷ; 

4) ʧʽʜʛʦʪʦʚʢʘ ʘʥʢʝʪ ʪʘ ʧʦʷʩʥʶʚʘʣʴʥʠʭ ʟʘʧʠʩʦʢ ʜʣʷ ʦʧʠʪʫʚʘʥʥʷ ʝʢʩʧʝʨʪʽʚ; 

5) ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʦʧʠʪʫʚʘʥʥʷ ʝʢʩʧʝʨʪʽʚ; 

6) ʦʙʨʦʙʢʘ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ; 

7) ʘʥʘʣʽʟ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ (ʘʙʦ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ) ʧʨʦʜʫʢʮʽʾ. 

ɺ ʧʨʘʢʪʠʮʽ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ, ʟʦʢʨʝʤʘ ʧʨʠ ʝʢʩʧʝʨʪʥʽʡ ʦʮʽʥʮʽ 

ʩʧʦʞʠʚʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʜʫʢʮʽʾ, ʧʝʨʝʚʘʞʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʢʦʤʧʣʝʢʩʥʘ ʪʘ 

ʦʧʝʨʘʪʠʚʥʘ ʝʢʩʧʝʨʪʠʟʠ. 
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ʂʦʤʧʣʝʢʩʥʘ ʝʢʩʧʝʨʪʠʟʘ ʧʨʦʚʦʜʠʪʴʩʷ ʜʣʷ ʚʩʝʙʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʪʘ ʦʮʽʥʢʠ 

ʷʢʦʩʪʽ ʛʨʫʧ ʦʜʥʦʨʽʜʥʠʭ ʚʠʨʦʙʽʚ, ʱʦ ʚʠʧʫʩʢʘʶʪʴʩʷ ʧʨʦʤʠʩʣʦʚʽʩʪʶ ʩʝʨʽʡʥʦ. ʋ 

ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʧʨʠ ʝʢʩʧʝʨʪʠʟʽ ʨʝʘʣʽʟʫʶʪʴ ʩʠʩʪʝʤʥʠʡ, ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʘʥʘʣʽʟʫ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʮʽʾ. ʇʨʠ ʢʦʤʧʣʝʢʩʥʽʡ ʝʢʩʧʝʨʪʠʟʽ 

ʦʪʨʠʤʫʶʪʴ ʷʢ ʧʦʚʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʙ'ʻʢʪʘ ʦʮʽʥʶʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʧʽʜ ʯʘʩ 

ʧʨʦʚʝʜʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʚʥʠʡ ʥʘʫʢʦʚʠʡ, ʤʝʪʦʜʠʯʥʠʡ ʪʘ ʥʦʨʤʘʪʠʚʥʠʡ 

ʤʘʪʝʨʽʘʣ ʽʥʰʠʭ ʚʠʜʽʚ ʝʢʩʧʝʨʪʠʟʠ. 

ʆʧʝʨʘʪʠʚʥʘ ʝʢʩʧʝʨʪʠʟʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʧʽʜ ʯʘʩ 

ʧʨʦʚʝʜʝʥʥʷ ʧʦʧʝʨʝʜʥʽʭ ʢʦʤʧʣʝʢʩʥʠʭ ʝʢʩʧʝʨʪʠʟ. ʎʝʡ ʧʨʠʡʦʤ ʜʦʟʚʦʣʷʻ ʽʩʪʦʪʥʦ 

ʩʢʦʨʦʪʠʪʠ ʦʙʩʷʛ ʪʘ ʪʝʨʤʽʥʠ ʝʢʩʧʝʨʪʥʠʭ ʨʦʙʽʪ ʟʘ ʜʦʩʪʘʪʥʴʦʾ ʛʣʠʙʠʥʠ ʪʘ 

ʦʙˇʨʫʥʪʦʚʘʥʦʩʪʽ ʝʢʩʧʝʨʪʥʠʭ ʚʠʩʥʦʚʢʽʚ. 

ʇʨʠ ʝʢʩʧʝʨʪʥʦʤʫ ʤʝʪʦʜʽ ʦʮʽʥʢʫ ʨʽʚʥʷ ʷʢʦʩʪʽ ʯʠ ʧʦʢʘʟʥʠʢʘ ʪʽʻʾ ʯʠ ʽʥʰʦʾ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʚʠʟʥʘʯʘʶʪʴ ʫ ʙʝʟʨʦʟʤʽʨʥʠʭ ʦʜʠʥʠʮʷʭ. ɿʘʟʚʠʯʘʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʜʠʥ ʽʟ ʜʚʦʭ ʤʝʪʦʜʽʚ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ: ʤʝʪʦʜ 

ʨʘʥʞʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʟʘ ʾʭ ʷʢʽʩʪʶ ʘʙʦ ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʚ ʙʘʣʘʭ. 
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ɽʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʙʽʣʴʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʟʘʟʥʘʶʪʴ 

ʚʪʦʤʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʟʘ ʪʨʠʚʘʣʠʭ ʪʝʨʤʽʥʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʚʽʪʴ ʟʘ ʤʘʣʠʭ 

ʨʽʚʥʽʚ ʮʠʢʣʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ 

ʚʥʘʩʣʽʜʦʢ ʨʘʧʪʦʚʦʛʦ ʟʨʫʡʥʫʚʘʥʥʷ ʤʝʪʘʣʫ ʧʽʩʣʷ ʛʨʘʥʠʯʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ 

ʧʦʰʢʦʜʞʝʥʥʷ [1]. ʊʦ ʞ ʘʢʪʫʘʣʴʥʦʶ ʻ ʟʘʜʘʯʘ ʦʮʽʥʝʥʥʷ ʛʨʘʥʠʯʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ 

ʚʪʦʤʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʚ ʝʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʙʽʣʴʥʦʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ, ʱʦ ʧʽʩʣʷ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʨʝʤʦʥʪʫ 

ʜʦʟʚʦʣʠʪʴ ʟʘʧʦʙʽʛʪʠ ʨʫʡʥʫʚʘʥʥʶ. 

ɿʘʜʘʯʘ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ʚ 

ʝʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʙʽʣʴʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʻ ʤʝʪʦʜʠʯʥʦ 

ʜʦʩʪʘʪʥʴʦ ʩʢʣʘʜʥʦʶ [2]. ʐʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʡ ʪʝʥʟʦʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ [3] 
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ʥʝ ʟʘʚʞʜʠ ʧʨʠʡʥʷʪʥʠʡ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʤʽʮʥʽʩʥʫ ʫʨʘʟʣʠʚʽʩʪʴ ʝʣʝʤʝʥʪʽʚ 

ʪʝʥʟʦʜʘʪʯʠʢʽʚ, ʷʢʽ ʨʦʟʤʽʱʫʶʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʫ ʨʘʟʽ 

ʚʝʣʠʢʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʜʝʬʦʨʤʘʮʽʡ ʪʘ ʧʝʨʝʤʽʱʝʥʴ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʫʤʦʚ ʤʦʙʽʣʴʥʦʾ ʪʝʭʥʽʢʠ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ʊʦ ʞ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʢʦʥʪʘʢʪʥʠʭ ʤʝʪʦʜʽʚ ʤʦʥʽʪʦʨʠʥʛʫ 

ʥʘʢʦʧʠʯʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʝʣʝʤʝʥʪʽʚ 

ʢʦʥʩʪʨʫʢʮʽʡ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʫʤʦʚ ʛʨʘʥʠʯʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ 

ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʜʝʬʝʢʪʽʚ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʘʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ 

ʤʦʙʽʣʴʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʫ ʩʪʘʥʽ ʚʪʦʤʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʙʝʟʢʦʥʪʘʢʪʥʦʛʦ ʤʝʪʦʜʫ ʦʧʪʠʯʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʟʦʥʠ ʧʦʚʝʨʭʥʽ. 

ɺʠʢʦʨʠʩʪʘʥʠʡ ʫ ʨʦʙʦʪʽ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʤʽʢʨʦʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ, 

ʷʢʽ ʻ ʧʨʦʷʚʦʤ ʥʘʢʦʧʠʯʝʥʥʷ ʧʦʰʢʦʜʞʝʥʥʷ, ʧʦʙʫʜʦʚʘʥʦ ʥʘ ʘʥʘʣʽʟʽ ʧʘʨʘʤʝʪʨʽʚ 

ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ ʩʚʽʪʣʦʚʦʛʦ ʢʦʛʝʨʝʥʪʥʦʛʦ ʧʨʦʤʽʥʥʷ, ʚʽʜʙʠʪʦʛʦ ʚʽʜ 

ʟʜʝʬʦʨʤʦʚʘʥʦʾ ʧʦʚʝʨʭʥʽ ʝʣʝʤʝʥʪʘ ʢʦʥʩʪʨʫʢʮʽʾ [4]. ɿʛʽʜʥʦ ʟ ʮʠʤ ʤʝʪʦʜʦʤ ʥʘ 

ʢʦʥʪʨʦʣʴʦʚʘʥʫ ʣʦʢʘʣʴʥʫ ʟʦʥʫ ʧʦʚʝʨʭʥʽ ʩʧʨʷʤʦʚʫʶʪʴ ʩʚʽʪʣʦʚʝ ʧʨʦʤʽʥʥʷ ʟ 

ʜʦʚʞʠʥʦʶ ʭʚʠʣʽ, ʩʫʤʽʨʥʦʶ ʤʘʩʰʪʘʙʫ ʣʦʢʘʣʽʟʘʮʽʾ ʤʽʢʨʦʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʡ 

ʧʦʚʝʨʭʥʽ, ʽ ʘʥʘʣʽʟʫʶʪʴ ʦʪʨʠʤʘʥʫ ʥʘ ʨʝʻʩʪʨʫʚʘʣʴʥʽʡ ʤʘʪʨʠʮʽ ʩʧʝʢʣʦʛʨʘʤʫ 

ʧʨʦʤʽʥʥʷ, ʚʽʜʙʠʪʦʛʦ ʚʽʜ ʩʬʦʨʤʦʚʘʥʦʛʦ ʚʥʘʩʣʽʜʦʢ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ 

ʥʘʚʘʥʪʘʞʫʚʘʥʥʷ ʤʽʢʨʦʨʝʣʴʻʬʫ ʧʦʚʝʨʭʥʽ [5]. ʑʦʙ ʦʮʽʥʠʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʤʽʥʠ 

ʜʝʬʦʨʤʘʮʽʡʥʦʛʦ ʤʽʢʨʦʨʝʣʴʻʬʫ [6] ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʘʨʘʤʝʪʨ, ʷʢʠʡ ʚʠʟʥʘʯʘʣʠ 

ʚʽʜʥʦʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʩʚʽʪʣʠʭ ʧʽʢʩʝʣʽʚ ʧʝʚʥʦʛʦ ʪʠʧʫ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʽʢʩʝʣʽʚ ʟʦʙʨʘʞʝʥʥʷ ʩʧʝʢʣʩʪʨʫʢʪʫʨʠ. 

ɼʘʥʠʡ ʤʝʪʦʜ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʙʽʣʴʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ. 

ɼʦ ʧʦʯʘʪʢʫ ʮʠʢʣʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʫʚʘʥʥʷ ʥʘ ʧʝʚʥʫ ʟʦʥʫ ʧʦʚʝʨʭʥʽ ʝʣʝʤʝʥʪʘ 

ʢʦʥʩʪʨʫʢʮʽʾ ʩʧʨʷʤʦʚʫʚʘʣʠ ʧʨʦʤʽʥʥʷ ʢʦʛʝʨʝʥʪʥʦʛʦ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ. ʅʘ 

ʨʝʻʩʪʨʫʚʘʣʴʥʽʡ ʤʘʪʨʠʮʽ ʦʪʨʠʤʫʚʘʣʠ ʩʧʝʢʣʦʛʨʘʤʫ (ʟʦʙʨʘʞʝʥʥʷ ʧʦʣʷ 

ʚʽʜʜʟʝʨʢʘʣʝʥʦʛʦ ʧʨʦʤʽʥʥʷ), ʘ ʜʣʷ ʦʮʽʥʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʷʩʢʨʘʚʦʩʪʝʡ 

ʟʦʙʨʘʞʝʥʥʷ ʩʚʽʪʣʦʯʫʪʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʟʥʘʯʘʣʠ ʧʘʨʘʤʝʪʨ ʍʝʨʩʪʘ ʅ (ʜʣʷ 

ʜʚʦʭʚʠʤʽʨʥʦʾ ʧʦʚʝʨʭʥʽ).  

ʇʨʦʪʷʛʦʤ ʥʘʚʘʥʪʘʞʫʚʘʥʥʷ ʯʝʨʝʟ ʧʝʚʥʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ ʜʣʷ ʮʽʻʾ ʞ 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʧʦʚʝʨʭʥʽ ʧʦʚʪʦʨʥʦ ʦʪʨʠʤʫʚʘʣʠ ʩʧʝʢʣʦʛʨʘʤʠ, ʚʠʟʥʘʯʘʣʠ 

ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʍʝʨʩʪʘ ʅ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʙʫʜʫʚʘʪʠ ʡʦʛʦ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ 

ʪʨʠʚʘʣʦʩʪʽ (ʢʽʣʴʢʦʩʪʽ ʮʠʢʣʽʚ) ʥʘʚʘʥʪʘʞʫʚʘʥʥʷ. ʉʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ʮʴʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʥʘʚʘʥʪʘʞʫʚʘʥʥʷ 

ʚʽʜʧʦʚʽʜʘʻ ʛʨʘʥʠʯʥʦʤʫ ʟʥʘʯʝʥʥʶ ʥʘʢʦʧʠʯʝʥʥʷ ʚʪʦʤʥʦʾ ʧʦʰʢʦʜʞʝʥʦʩʪʽ, ʪʦʙʪʦ 

ʛʨʘʥʠʯʥʦʤʫ ʩʪʘʥʫ ʚʠʪʨʠʚʘʣʦʩʪʽ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚʠʟʥʘʯʘʻ ʟʘʨʦʜʞʝʥʥʷ ʚʪʦʤʥʦʾ 

ʤʘʢʨʦʪʨʽʱʠʥʠ. 
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ʆ. ɺ. ɹɸʈɸʅʆɺɸ, ʘʩʠʩʪʝʥʪ  

ʇ. ʄ. ʇʆʃʗʅʉʔʂʀʁ, ʢʘʥʜ. ʝʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʄʠʢʦʣʘʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʨʦʚʝʜʝʥʦ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʦʜʠʥʠʯʥʦʾ ʚʟʘʻʤʦʜʽʾ ʽʥʜʝʥʪʦʨʘ ʟ ʧʦʚʝʨʭʥʝʶ 

ʜʝʪʘʣʽ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʦʜʠʥʠʯʥʦʛʦ ʚʟʘʻʤʦʜʽʾ ʧʨʠ ʜʠʥʘʤʽʯʥʠʭ ʤʝʪʦʜʘʭ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʧʣʘʩʪʠʯʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ (ʇʇɼ), ʚʠʢʦʨʠʩʪʘʥʘ ʤʝʪʦʜʠʢʘ ɽ.ʌ. 

ʅʝʧʦʤʥʷʱʝʛʦ. ʈʦʟʛʣʷʥʫʪʦ ʚʠʧʘʜʦʢ ʢʦʩʦʛʦ ʟʽʪʢʥʝʥʥʷ ʛʣʘʜʢʦʶ ʞʦʨʩʪʢʦʾ ʩʬʝʨʠ ʟ 

ʜʝʬʦʨʤʦʚʘʥʦʾ ʧʦʚʝʨʭʥʝʶ ʜʝʪʘʣʽ ʧʨʠ ʜʽʘʧʘʟʦʥʽ ʢʫʪʽʚ ʚʟʘʻʤʦʜʽʾ ʚʽʜ 750 ¢ a B 900 

. ʇʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʚʨʘʭʦʚʫʚʘʣʦʩʷ ʪʽʣʴʢʠ ʢʦʚʟʘʥʥʷ ʢʫʣʴʢʠ ʧʦ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ, 

ʚʠʢʣʶʯʘʶʯʠ ʡʦʛʦ ʤʦʞʣʠʚʝ ʧʝʨʝʢʦʯʫʚʘʥʥʷ. ʆʪʨʠʤʘʥʦ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʦʙʩʷʛʫ ʤʝʪʘʣʫ, ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʟʘ ʦʜʠʥ ʫʜʘʨ ʢʫʣʴʢʠ ʦʙ ʧʦʚʝʨʭʥʶ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ: 

( )

5

2
3 0,58,9 sin 0,87 0,47

3

ʰ

ʰ

s T

V R k k ɸ ctg f
k c

n

r
g a a

s

å õ
= Ö Ö Ö Ö Ö Ö Ö Ö Ö - Öæ öæ öÖ Ö Öç ÷

 

ʜʝ R ï ʨʘʜʽʫʩ ʢʫʣʴʢʠ;  
rh  ï ʱʽʣʴʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʢʫʣʴʢʠ;  
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ʰk ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ ʥʘ ʧʣʦʱʫ 

ʬʘʢʪʠʯʥʦʛʦ ʢʦʥʪʘʢʪʫ;  

vk ï ʢʦʝʬʽʮʽʻʥʪ ʚʪʨʘʪʠ ʰʚʠʜʢʦʩʪʽ ʧʨʠ ʚʠʜʘʣʝʥʥʽ ʛʨʘʥʫʣʠ ʚʽʜ ʩʪʽʥʢʠ ʨʦʙʦʯʦʾ 

ʢʘʤʝʨʠ;  

ʩ ï ʢʦʝʬʽʮʽʻʥʪ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʢʦʥʪʘʢʪʥʦʾ ʧʦʚʝʨʭʥʽ;  

ʊs  ï ʤʝʞʘ ʧʣʠʥʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʜʝʪʘʣʽ;  

a  ï ʢʫʪ ʟʫʩʪʨʽʯʽ ʢʫʣʴʢʠ ʟ ʧʦʚʝʨʭʥʝʶ ʜʝʪʘʣʽ;  

f ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʢʦʚʟʘʥʥʷ ʢʫʣʴʢʠ ʧʦ ʤʘʪʝʨʽʘʣʫ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ. 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʦʙʨʦʙʥʦ-ʟʤʽʮʥʶʶʯʦʾ ʦʙʨʦʙʢʠ, 

ʦʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʻ ʘʥʘʣʽʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʦʯʽʢʫʚʘʥʦʾ ʩʪʫʧʝʥʷ 

ʜʝʬʦʨʤʘʮʽʾ, ʛʣʠʙʠʥʠ ʟʤʽʮʥʝʥʦʛʦ ʰʘʨʫ ʽ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ. ʇʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ 

ʽʥʜʝʥʪʦʨʘ ʚ ʧʦʚʝʨʭʥʶ ʜʝʪʘʣʽ ʚ ʟʦʥʽ ʢʦʥʪʘʢʪʫ ʚʠʥʠʢʘʻ ʟʘʣʠʰʢʦʚʘ ʚʤôʷʪʠʥʘ 

(ʧʣʘʩʪʠʯʥʠʡ ʚʽʜʙʠʪʦʢ) ʥʘʚʢʦʣʦ ʷʢʦʾ ʟʘʚʞʜʠ ʻ ʧʣʘʩʪʠʯʥʦ ʜʝʬʦʨʤʦʚʘʥʘ ʦʙʣʘʩʪʴ, 

ʷʢʘ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʜʝʷʢʫ ʛʣʠʙʠʥʫ hn. ɸʥʘʣʽʪʠʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ 

ʟʤʽʮʥʝʥʦʛʦ ʰʘʨʫ ʽ ʩʪʫʧʝʥʷ ʜʝʬʦʨʤʘʮʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ ʜʝʪʘʣʽ ʽ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʻ ʜʫʞʝ ʩʢʣʘʜʥʠʤ 

ʟʘʚʜʘʥʥʷʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʽ ʫʪʦʯʥʝʥʽ ʟʘʣʝʞʥʦʩʪʽ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʣʠʙʠʥʠ ʟʤʽʮʥʝʥʦʛʦ ʰʘʨʫ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʧʣʠʚʫ ʬʦʨʤʠ ʧʣʷʤʠ ʢʦʥʪʘʢʪʫ, ʷʢʫ ʦʧʠʩʫʻ ʢʦʝʬʽʮʽʻʥʪ K: 
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ʜʝ a ʽ b ï ʧʽʚʚʽʩʽ ʝʣʽʧʩʘ ʢʦʥʪʘʢʪʫ. 

ɺʽʜʦʤʦ, ʱʦ ʧʨʠ ʜʠʥʘʤʽʯʥʠʭ ʤʝʪʦʜʘʭ ʇʇɼ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ 

ʢʦʥʪʘʢʪʥʦʾ ʥʘʚʘʥʪʘʞʝʥʥʷ P ʽ ʟʫʩʠʣʣʷ ʟʽʪʢʥʝʥʥʷ ʧʨʝʜʩʪʘʚʣʷʻ ʟʥʘʯʥʽ ʪʨʫʜʥʦʱʽ, 

ʪʦʤʫ ʚʠʟʥʘʯʝʥʥʷ ʛʣʠʙʠʥʠ ʟʤʽʮʥʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʯʝʨʝʟ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʣʝʛʢʦ 

ʦʙʯʠʩʣʠʪʠ ʘʙʦ ʚʠʟʥʘʯʠʪʠ ʟ ʜʦʩʣʽʜʽʚ. ʇʨʠ ʚʠʚʝʜʝʥʥʽ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʣʠʙʠʥʠ ʟʤʽʮʥʝʥʦʛʦ ʰʘʨʫ ʽ ʩʪʫʧʝʥʷ ʜʝʬʦʨʤʘʮʽʾ ʚʨʘʭʦʚʫʚʘʣʦʩʷ 

ʫʤʦʚʘ ʧʣʘʩʪʠʯʥʦʩʪʽ ɻʝʥʢʠ-ʄʽʟʝʩʘ, ʧʨʠ ʷʢʦʤʫ s i = s T , ʜʝ s i ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʥʘʧʨʫʞʝʥʴ. 

ɻʣʠʙʠʥʘ ʟʤʽʮʥʝʥʦʛʦ ʰʘʨʫ hn ʜʣʷ ʚʽʙʨʘʮʽʡʥʦʾ ʦʙʨʦʙʥʦ-ʟʤʽʮʥʶʶʯʦʾ 

ʦʙʨʦʙʢʠ ɺʆɿʆ: 
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ʜʝ  kʝʬ ï ʫʟʘʛʘʣʴʥʶʶʯʠʡ ʢʦʝʬʽʮʽʻʥʪ ʝʬʝʢʪʠʚʥʦʾ ʰʚʠʜʢʦʩʪʽ;  

A ï ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ; 

ɔ ï ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ. 

ɼʣʷ ɺʈʆɿʆ: 
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ʜʝ Rʝʬ ï ʝʬʝʢʪʠʚʥʠʡ ʨʘʜʽʫʩ ʨʦʪʦʨʘ;  

w ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʜʥʘ ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ (ʨʦʪʦʨʘ). 
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ɿʘʣʝʞʥʽʩʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʣʠʙʠʥʠ ʟʤʽʮʥʝʥʦʛʦ ʰʘʨʫ hn ʧʨʠ ʦʙʨʦʙʮʽ 

ʢʫʣʴʢʦʚʦʛʦ ʩʪʝʨʞʥʝʚʦʛʦ ʟʤʽʮʥʶʚʘʯʘ (ʂʉɿ) ʦʪʨʠʤʘʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʧʨʠ ʜʘʥʦʤʫ ʚʠʜʽ 

ʦʙʨʦʙʢʠ ʚʧʣʠʚʘʶʪʴ ʪʘʢʽ ʬʘʢʪʦʨʠ: ʝʥʝʨʛʽʷ ʫʜʘʨʫ ʫʜʘʨʥʠʢʘ Ey,, ʯʠʩʣʦ ʩʪʨʠʞʥʽʚ ʚ 

ʥʘʩʘʜʮʽ N, ʜʽʘʤʝʪʨ ʟʘʪʦʯʫʚʘʥʥʷ ʽʥʜʝʥʪʦʨʘ (ʩʪʝʨʞʥʷ) Dʽʥ, ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ ʧʨʠ 

ʫʜʘʨʽ, ʱʦ ʚʨʘʭʦʚʫʶʪʴʩʷ ʂʂɼ h; ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʜʝʪʘʣʽ: 
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ʜʝ Dʽʥ ï ʨʘʜʽʫʩ ʟʘʪʦʯʫʚʘʥʥʷ ʽʥʜʝʥʪʦʨʘ;  

HB ï ʪʚʝʨʜʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʜʝʪʘʣʽ ʧʦ ɹʨʽʥʝʣʣʶ ʚ ʢʛʩ/ʤʤ
2
. 

ʇʽʜ ʩʪʫʧʝʥʝʤ ʜʝʬʦʨʤʘʮʽʾ e, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʙʽʪ ʂʫʜʨʷʚʮʝʚʘ ɯ.ɺ., ʫʤʦʚʥʦ 
ʧʨʠʡʤʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ ʜʽʘʤʝʪʨʘ ʚʽʜ ʚʜʘʚʣʝʥʥʷ ʣʫʥʢʠ d ʜʦ ʜʽʘʤʝʪʨʘ ʩʬʝʨʠ D, 

ʱʦ ʚʜʘʚʣʶʶʪʴ. 
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ʜʝ HD ï ʜʠʥʘʤʽʯʥʘ ʪʚʝʨʜʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʜʝʪʘʣʽ ʚ ʇʘ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʜʦʩʠʪʴ ʯʘʩʪʦ ʚʜʘʶʪʴʩʷ ʜʦ ʧʝʨʝʨʘʭʫʥʢʫ ʦʜʥʠʭ ʯʠʩʝʣ ʪʚʝʨʜʦʩʪʽ 

ʚ ʽʥʰʽ. ɼʘʥʽ ʧʝʨʝʨʘʭʫʥʢʠ ʧʨʦʚʦʜʷʪʴʩʷ ʚʠʢʣʶʯʥʦ ʥʘ ʦʩʥʦʚʽ ʝʤʧʽʨʠʯʥʠʭ 

ʟʘʣʝʞʥʦʩʪʝʡ, ʷʢʽ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʦʧʠʩʫʶʪʴ ʚʥʫʪʨʽʰʥʽ ʟʚ'ʷʟʢʠ ʤʽʞ ʨʽʟʥʠʤʠ 

ʯʠʩʣʘʤʠ ʪʚʝʨʜʦʩʪʽ. ʇʨʝʜʩʪʘʚʣʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ 

ʜʝʬʦʨʤʘʮʽʾ ʦʪʨʠʤʘʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʝʚʝʜʝʥʥʷ ʪʚʝʨʜʦʩʪʽ ʧʦ ɹʨʠʥʝʣʣʶ 

(ʢʛʩ/ʤʤ
2
) ʚ ʜʠʥʘʤʽʯʥʫ ʪʚʝʨʜʽʩʪʴ (ʄʇʘ): 

89,02,0 HDHB Ö=
 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʜʝʬʦʨʤʘʮʽʾ ʧʨʠ ʦʙʨʦʙʮʽ ʜʝʪʘʣʝʡ ʜʠʥʘʤʽʯʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʇʇɼ ʦʪʨʠʤʘʥʽ ʥʘʩʪʫʧʥʽ ʟʘʣʝʞʥʦʩʪʽ: 

ʜʣʷ ɺʆɿʆ: 
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ʜʣʷ ʂʉɿ: 
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ʜʝ Rʟ ï ʨʘʜʽʫʩ ʟʘʪʦʯʢʠ ʩʪʝʨʞʥʷ. 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʦʙʨʦʙʥʦ-ʟʤʽʮʥʶʶʯʦʾ ʦʙʨʦʙʢʠ ʻ 

ʚʘʞʣʠʚʠʤ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʯʘʩʫ ʦʙʨʦʙʢʠ ʜʝʪʘʣʽ. ɺʘʞʣʠʚʦ ʫʥʠʢʘʪʠ ʪʘʢʠʭ 

ʷʚʠʱ ʧʨʠ ʦʙʨʦʙʮʽ ʷʢ ʧʝʨʝʥʘʢʣʝʧ, ʷʢʠʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ, 

ʚʽʜʰʘʨʦʚʫʚʘʥʥʷ, ʣʫʱʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʤʝʪʘʣʫ ʽ ʧʦʷʚʠ ʪʨʽʱʠʥ ʚ ʥʴʦʤʫ. 

ɼʣʷ ʥʘʡʙʽʣʴʰ ʪʦʯʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽ ʧʣʘʥʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʦʪʨʠʤʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʯʘʩʫ ʦʙʨʦʙʢʠ ʧʨʠ ʟʘʜʘʥʦʤʫ 

ʢʽʣʴʢʦʩʪʽ F ʜʝʬʦʨʤʫʚʘʥʥʷ ʚʩʴʦʛʦ ʦʙʩʷʛʫ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʪʦʚʱʠʥʦʶ 

ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʤʽʮʥʝʥʥʷ: 
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ʜʝ F ï ʥʝʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʚʪʦʨʶʚʘʥʠʭ ʫʜʘʨʽʚ ʚ ʦʜʥʫ ʽ ʪʫ ʞ ʪʦʯʢʫ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ;  

Vs ï ʜʝʬʦʨʤʫʻʪʴʩʷ ʦʙʩʷʛ ʤʝʪʘʣʫ, ʫʢʣʘʜʝʥʠʡ ʚ ʢʫʣʴʦʚʦʾ ʩʝʛʤʝʥʪ ʨʘʜʽʫʩʘ R ʽ 

ʚʠʩʦʪʦʶ hmax;  

fʚ ï ʯʘʩʪʦʪʘ ʮʠʢʣʽʚ ʚʧʣʠʚʫ ʤʘʩʠ ʢʫʣʴʦʢ ʥʘ ʧʦʚʝʨʭʥʶ ʜʝʪʘʣʽ. 
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ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʉʦʨʙʮʽʷ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʦʮʝʩʘʭ ʧʦʛʣʠʥʘʥʥʷ, 

ʩʪʘʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ ʚ ʥʘʰ ʯʘʩ [3]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʦʨʙʝʥʪʽʚ ʜʣʷ ʦʯʠʱʝʥʥʷ 

ʜʦʚʢʽʣʣʷ ʚʽʜ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ˇʨʫʥʪʽʚ ʪʘ ʚʦʜʠ, ʥʘʙʫʚʘʻ  ʚʩʝ 

ʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ. [1,4] ɼʣʷ ʧʦʛʣʠʥʘʥʥʷ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʩʦʨʙʝʥʪʽʚ   ʤʽʥʝʨʘʣʴʥʦʛʦ ʪʘ ʦʨʛʘʥʽʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʽ [2]. 

ɺʘʞʣʠʚʦ ʟʥʘʪʠ ʷʢ ʚʽʜʙʫʚʘʶʪʴʩʷ  ʧʨʦʮʝʩʠ ʩʦʨʙʮʽʾ ʚ ʪʘʢʠʭ ʩʦʨʙʝʥʪʘʭ ʧʨʠ ʨʽʟʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚʘʭ, ʢʦʣʠ ʚʠʥʠʢʥʝ ʥʝʦʙʭʽʜʥʽʩʪʴ  ʚ ʧʨʦʚʝʜʝʥʥʽ ʦʯʠʱʝʥʥʷ 

ˇʨʫʥʪʽʚ ʽ ʚʦʜʠ   . 

ʄʝʪʦʶ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ  ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʦʛʣʠʥʘʥʥʷ 

ʩʦʨʙʝʥʪʘʤʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʪʘ ʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʧʨʠ 

ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚʘʭ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʧʦʜʘʥʽ ʥʘ (ʨʠʩ. 1) ʚʠʜʥʦ, ʷʢ 

ʚʧʣʠʚʘʶʪʴ ʪʝʤʧʝʨʘʪʫʨʥʽ ʫʤʦʚʠ  ʥʘ ʧʦʛʣʠʥʘʶʯʫ ʟʜʘʪʥʽʩʪʴ ʩʦʨʙʝʥʪʽʚ,  ʚ 

ʚʽʜʥʦʰʝʥʥʽ ʜʦ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʴʥʦʛʦ. 
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ʇʣʘʚʥʝ ʟʥʠʞʝʥʥʷ ʧʦʛʣʠʥʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʩʦʨʙʝʥʪʽʚ ʽʟ ʟʨʦʩʪʘʥʥʷʤ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 0 ʜʦ 40Áʉ ʦʙʫʤʦʚʣʝʥʦ, ʷʢ ʥʝʪʨʠʚʢʠʤ  

ʝʢʟʦʪʝʨʤʽʯʥʠʤ ʭʘʨʘʢʪʝʨʦʤ ʧʨʦʮʝʩʫ ʤʽʞ ʯʘʩʪʢʦʚʦʶ ʚʟʘʻʤʦʜʽʻʶ ʤʦʣʝʢʫʣ 

ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʴʥʦʛʦ ʽ ʧʦʚʝʨʭʦʥʴ ʧʦʛʣʠʥʘʯʽʚ, ʪʘʢ ʡ ʽʟ ʟʥʠʞʝʥʥʷʤ ʚôʷʟʢʦʩʪʽ 

ʨʽʜʢʦʾ ʬʘʟʠ ʥʘʬʪʦʧʨʦʜʫʢʪʫ. ɺ ʦʙʣʘʩʪʽ ʚʽʜôʻʤʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʯʝʨʝʟ ʟʘʤʝʨʟʘʥʥʷ 

ʚʦʜʠ, ʷʢʘ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʦʨʘʭ ʯʘʩʪʠʥʦʢ ʚʠʥʠʢʘʻ ʟʤʝʥʰʝʥʥʷ  ʧʦʚʝʨʭʥʽ 

ʧʦʛʣʠʥʘʥʥʷ ʽ ʷʢ ʥʘʩʣʽʜʦʢ ï ʥʝʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʧʦʛʣʠʥʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ. 
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ʈʠʩ. 2.  ɺʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʧʦʛʣʠʥʘʶʯʫ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ ʚ ʚʽʜʥʦʰʝʥʥʽ ʜʦ 

ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ: 1- ʢʝʨʘʤʟʠʪ; 2 - ʧʽʥʦʙʝʪʦʥ; 3 - ʛʘʟʦʙʝʪʦʥ; 4 - ʧʝʤʟʘ; 5 - ʪʠʨʩʘ 

ʜʝʨʝʚʠʥʠ; 6 - ʩʪʨʫʞʢʘ ʜʝʨʝʚʠʥʠ 
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ʈʠʩ. 2.  ɺʧʣʠʚ ʨʽʟʥʠʭ ʩʦʨʙʝʥʪʽʚ ʥʘ ʧʦʛʣʠʥʘʥʥʷ ʙʝʥʟʠʥʫ: 

1 ï ʧʝʤʟʘ;  2 ï ʢʝʨʘʤʟʠʪ;  3 ï ʧʽʥʦʙʝʪʦʥ;  4 ï ʩʪʨʫʞʢʘ ʜʝʨʝʚʠʥʠ; 5 ï ʪʠʨʩʘ 

ʜʝʨʝʚʠʥʠ. 

 

ʋ ʚʠʧʘʜʢʫ ʟ ʙʝʥʟʠʥʦʤ (ʨʠʩ. 2) ʤʠ ʩʪʠʢʘʻʤʦʩʷ ʟ ʷʚʠʱʝʤ ʧʣʘʚʥʦʛʦ 

ʟʨʦʩʪʘʥʥʷ ʧʦʛʣʠʥʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʩʦʨʙʝʥʪʽʚ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʥʝ ʚʠʩʦʢʦʶ 

ʚôʷʟʢʽʩʪʶ ʙʝʥʟʠʥʫ ʪʘ ʡʦʛʦ ʟʜʘʪʥʽʩʪʶ ʟʘʧʦʚʥʶʚʘʪʠ ʤʽʢʨʦʧʦʨʠ ʩʦʨʙʝʥʪʫ. ʽ 
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ʟʚʠʯʘʡʥʦʛʦ ʟʥʠʞʝʥʥʷ ʩʦʨʙʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʟ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʠ. 

ʅʝʚʠʩʦʢʘ ʧʦʛʣʠʥʘʥʥʷ ʟʜʘʪʥʽʩʪʴ ʩʦʨʙʝʥʪʘʤʠ  ʙʝʥʟʠʥʫ,  ʚ ʦʙʣʘʩʪʽ ʚʽʜô̒ ʤʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ, ʟʫʤʦʚʣʝʥʝ   ʟʘʤʝʨʟʘʥʥʷʤ ʤʦʣʝʢʫʣ ʚʦʜʠ ʚ ʤʽʢʨʦʧʦʨʘʭ. 

ʉʦʨʙʝʥʪʠ ʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʩʪʨʫʞʢʘ ʪʘ ʪʠʨʩʘ ʜʝʨʝʚʠʥʠ, ʤʘʶʪʴ 

ʧʦʛʣʠʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʫ ʚʽʜʥʦʰʝʥʥʽ ʜʦ ʙʝʥʟʠʥʫ. 

ɺʠʩʥʦʚʢʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ 

ʪʝʤʧʝʨʘʪʫʨ ʚ ʽʥʪʝʨʚʘʣʽ  ʚʽʜ -10 ʜʦ +40ęʉ, ʩʦʨʙʮʽʷ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʜʝʱʦ 

ʟʥʠʞʫʻʪʴʩʷ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ  ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʨʦʮʝʩʽʚ ʡʦʛʦ ʧʦʛʣʠʥʘʥʥʷ 

ʩʦʨʙʝʥʪʘʤʠ. ʇʦʛʣʠʥʘʥʥʷ ʙʝʥʟʠʥʫ ʩʦʨʙʝʥʪʘʤʠ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʣʘʚʥʦ ʟʨʦʩʪʘʻ. ʉʦʨʙʝʥʪʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʤʘʶʪʴ ʚʠʱʽ ʩʦʨʙʮʽʡʥʽ 

ʧʦʢʘʟʥʠʢʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʦʨʙʝʥʪʘʤʠ ʤʽʥʝʨʘʣʴʥʦʾ ʧʨʠʨʦʜʠ. 
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ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʚʽʜ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ. ɺʽʩʥʠʢ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʘʚʽʘʮʽʡʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 2008, 34(1). ʉ.117-119. 
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ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ɾʠʪʦʤʠʨ 

ɽ-mail: ivan-grabar@ukr.net 

 

ʋ ʩʪʨʫʢʪʫʨʽ ʧʘʨʢʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ ʋʢʨʘʾʥʠ ʥʘ ʜʠʩʢʦʚʽ 

ˇʨʫʥʪʦʦʙʨʦʙʥʽ ʤʘʰʠʥʠ (ɼˆʄ) ʧʨʠʧʘʜʘʻ ʙʣʠʟʴʢʦ 40% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʾʭ ʢʽʣʴʢʦʩʪʽ. 

ʆʩʥʦʚʥʠʤʠ ʧʦʟʠʪʠʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ɼˆʄ ʻ ʧʨʦʩʪʦʪʘ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʤʘʣʘ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʟʘʙʠʚʘʥʥʷ ʨʦʩʣʠʥʥʠʤʠ ʨʝʰʪʢʘʤʠ, 
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ʟʜʘʪʥʽʩʪʴ ʣʝʛʢʦ ʜʦʣʘʪʠ ʧʝʨʝʰʢʦʜʠ, ʚʽʜʥʦʩʥʦ ʤʘʣʠʡ ʟʥʦʩ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʦʚʝʨʭʥʝʚʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ. 

ɼʄ̂ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʨʦʙʦʪʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʣʫʛʠ, ʣʫʱʠʣʴʥʠʢʠ ʡ ʙʦʨʦʥʠ. 

ɼʠʩʢʦʚʽ ʧʣʫʛʠ ʙʫʚʘʶʪʴ ʪʽʣʴʢʠ ʥʝʩʠʤʝʪʨʠʯʥʽ, ʘ ʣʫʱʠʣʴʥʠʢʠ ʪʘ ʙʦʨʦʥʠ ï 

ʩʠʤʝʪʨʠʯʥʠʤʠ ʡ ʥʝʩʠʤʝʪʨʠʯʥʠʤʠ. 

ʋ ʥʘʩ ʯʘʩ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʣʠ ʢʦʤʙʽʥʦʚʘʥʽ ˇʨʫʥʪʦʦʙʨʦʙʥʽ 

ʟʥʘʨʷʜʜʷ, ʫ ʷʢʠʭ ʧʝʨʝʚʘʞʥʦ ʥʘʷʚʥʽ ʜʠʩʢʦʚʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ (ʈʆ). 

ʇʽʜ ʜʠʩʢʦʚʠʤʠ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʨʦʟʫʤʽʶʪʴ ʫʩʽ ʚʠʜʠ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, 

ʷʢʽ ʤʦʞʫʪʴ ʧʽʜ ʜʽʻʶ ʨʝʘʢʪʠʚʥʠʭ ʦʧʦʨʽʚ ˇʨʫʥʪʫ ʚʽʣʴʥʦ ʦʙʝʨʪʘʪʠʩʷ ʥʘʚʢʦʣʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʘʙʦ ʧʦʭʠʣʦʾ ʦʩ,̔ ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʦʢʨʝʤʠʭ ʪʦʯʦʢ ʮʠʭ 

ʦʨʛʘʥʽʚ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʩʢʣʘʜʘʥʥʷ ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʡ ʦʙʝʨʪʦʚʦʛʦ ʨʫʭʽʚ. 

ʉʚʽʪʦʚʠʤʠ ʣʽʜʝʨʘʤʠ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʈʆ ɼˆʄ ̒: ʽʩʧʘʥʩʴʢʘ Bellota, ʥʽʤʝʮʴʢʽ 

Kverneland, Amazone, Horch, Rabe, Lemken, Kockerling, Freiser Lamex, 

ʬʨʘʥʮʫʟʴʢʘ Kuhn, ʰʚʝʜʩʴʢʘ Vader-star, ʘʚʩʪʨʽʡʩʴʢʘ Vogel & Noot, ʽʪʘʣʽʡʩʴʢʽ 

Maschio, Ofas, ʘʤʝʨʠʢʘʥʩʴʢʘ John Deere. 

ʅʘ ʧʦʩʪʨʘʜʷʥʩʴʢʦʤʫ ʧʨʦʩʪʦʨʽ ʜʦ ʧʨʦʚʽʜʥʠʭ ʟʘʚʦʜʽʚ, ʱʦ ʚʠʨʦʙʣʷʶʪʴ ʈʆ 

ɼˆɿ, ʥʘʣʝʞʘʪʴ: ʫʢʨʘʾʥʩʴʢʽ ɺɸʊ ñʋʤʘʥʴʌʝʨʤʄʘʰò, ɺɸʊ ʅɺʌ ñɼʦʟʘʪʦʨò, ʏʇ 

ʇʂʌ ñɺʝʣʝʩ-ɸʛʨʦò, ʉʊ ɺʌ ñɸʛʨʦʨʝʤʤʘʰò ɺɸʊ ñʌʨʝʛʘʪò, ɺɸʊ ʅʇʇ 

ñɹʝʣʦʮʝʨʢʦʚʤʘʟò, ɺɸʊ ñʉʪʠʣʦʢò, ɿɸʊ ñɼʥʝʧʨʦʘʛʨʦʤʘòh, ɺɸʊ çʅʠʢʦʣʘʝʚʩʢʘʷ 

ʘʛʨʦʧʨʦʤʪʝʭʥʠʢʘò, ɺɸʊ ñɺʠʰʝʚʠʯʽ ʘʛʨʦʪʝʭʥʽʢʘò, ʨʦʩʽʡʩʴʢʽ ʅʇʆ 

ñʉʠʙʩʝʣʴʤʘʰò, ʆɸʆ ñɹʝʣʘʛʨʦʤʘʰ-ʩʝʨʚʠʩò, ɿɸʆ ñɸʧʰʝʨʦʥʩʴʢʠʡ ʟʘʚʦʜò, 

ʙʽʣʦʨʫʩʴʢʠʡ ʆɸʆ ñɿʘʚʦʜ ʄʠʥʩʢʘʛʨʦʧʨʦʤʤʘʰò. 

ʆʩʥʦʚʥʦʶ ʦʟʥʘʢʦʶ  ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʠʩʢʦʚʠʭ ʈʆ ʻ ʬʦʨʤʘ.  

ʋ ʜʘʥʽʡ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʦʩʥʦʚʥʫ ʫʚʘʛʫ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʩʬʝʨʠʯʥʠʭ 

ʚʠʨʽʟʥʠʭ ʜʠʩʢʘʭ ʟ̔ ʧʦʩʪʽʡʥʦʶ ʢʨʠʚʠʟʥʦʶ, ʷʢʽ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ, ʪʦʤʫ ʱʦ 

ʽʥʪʝʥʩʠʚʥʽʰʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ˇʨʫʥʪ ʪʘ ʢʨʘʱʝ ʧʝʨʝʨʽʟʫʶʪʴ ʢʦʨʝʥʽ. ʇʨʠ ʨʦʙʦʪʽ 

ʩʬʝʨʠʯʥʠʭ ʚʠʨʽʟʥʠʭ ʜʠʩʢʽʚ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʢʦʨʝʥʽʚ ʽ ʙʘʜʠʣʣʷ 

ʧʦʧʝʨʝʜʫ. 

ʆʩʥʦʚʥʠʤʠ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʬʝʨʠʯʥʦʛʦ ʚʠʨʽʟʥʦʛʦ ʜʠʩʢʘ ʟ 

ʧʦʩʪʽʡʥʦʶ ʢʨʠʚʠʟʥʦʶ ʻ ʡʦʛʦ ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ D (ʨʠʩ. 1), ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ 

d, ʨʘʜʽʫʩ ʢʨʠʚʠʟʥʠ ʩʬʝʨʠ ʜʠʩʢʘ R,  ʧʝʨʝʜʥʽʡ ʢʫʪ Ů1, ʢʫʪ ʥʘʭʠʣʫ ʬʘʩʢʠ ʜʠʩʢʘ ʜʦ 

ʡʦʛʦ ʦʩʥʦʚʠ ɤ, ʢʫʪ ʨʽʟʘʥʥʷ Ŭ, ʟʘʜʥʽʡ ʢʫʪ Ů2 ʽ ʪʦʚʱʠʥʘ ʜʠʩʢʘ E. 

ʃʝʟʦ ʜʠʩʢʽʚ ʟʘʛʦʩʪʨʶʻʪʴʩʷ ʟ ʙʦʢʫ ʦʧʫʢʣʦʾ ʧʦʚʝʨʭʥʽ, ʘ ʢʫʪ ʟʘʛʦʩʪʨʝʥʥʷ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʚ ʤʝʞʘʭ i = 10é20Á ʜʣʷ ʙʦʨʽʥ ʽ ʣʫʱʠʣʴʥʠʢʽʚ ʪʘ i = 15é25Á ʜʣʷ 

ʧʣʫʛʽʚ. ɼʠʩʢʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʪʚʝʨʜʠʭ ˇʨʫʥʪʘʭ, ʟʘʛʦʩʪʨʶʪʴʩʷ ʽʟ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʙʦʢʫ. 

ʈʦʟʤʽʨʠ ʚʠʨʽʟʽʚ ʚʠʟʥʘʯʘʶʪʴ ʷʢ: ʉ=D/8. ʂʽʣʴʢʽʩʪʴ ʚʠʨʽʟʽʚ ʥʘ ʜʠʩʢʫ 

ʧʨʠʡʤʘʶʪʴ ʚʽʜ 6 ʜʦ 12. ʄʽʞ ʜʽʘʤʝʪʨʦʤ ʽ ʨʘʜʽʫʩʦʤ ʢʨʠʚʠʟʥʠ ʜʠʩʢʘ ʚʩʪʘʥʦʚʣʝʥʦ 

ʟʘʣʝʞʥʽʩʪʴ R= (D/2)ĀsinŮ . 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʜʠʩʢʦʚʠʭ ʈʆ ʟʘʡʤʘʣʠʩʷ  ɺ.ʉ. ɾʝʛʘʣʦʚ, ɺ.ʇ. ɻʦʨʷʯʢʠʥ, 

ɺ.ʌ. ʉʪʨʝʣʴʙʠʮʴʢʠʡ, ʄ.ʃ. ɻʫʩʷʮʢʠʡ, ɸ.ɺ. ʂʣʘʡʜ, ʄ.ɸ. ʇʫʪʠʥʮʝʚʘ, 

ʇ.ʉ. ʅʘʨʪʦʚ, ʌ.ʄ. ʂʘʥʘʨʻʚ, ʄ.ɭ. ʄʘʮʝʧʫʨʦ, ɸ.ʌ. ɿʘʛʦʨʫʡʢʦ, ʄʢ. ʂʠʙʙʝʥ, ʪʘ 

ʽʥʰʽ. ʇʝʨʰʠʡ ʧʦʚʥʠʡ ʘʥʘʣʽʟ ʢʽʥʝʤʘʪʠʢʠ ʜʠʩʢʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ ʟ ʥʝʦʙʭʽʜʥʠʤʠ 
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ʧʦʯʘʪʢʦʚʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʜʠʩʢʦʚʠʭ ʤʘʰʠʥ ʚʠʢʦʥʘʚ 

ɻ.ʅ. ʉʽʥʻʦʢʦʚ. 

 

 
ʈʠʩ. 1. ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʩʬʝʨʠʯʥʦʛʦ ʚʠʨʽʟʥʦʛʦ ʜʠʩʢʘ ʟ ʧʦʩʪʽʡʥʦʶ 

ʢʨʠʚʠʟʥʦʶ: D ï ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ, ʉ ï ʰʠʨʠʥʘ ʚʠʨʽʟʫ, R ï ʨʘʜʽʫʩ ʢʨʠʚʠʟʥʠ 

ʩʬʝʨʠ ʜʠʩʢʘ, Ů2 ï ʟʘʜʥʽʡ ʢʫʪ, ɤ ï ʢʫʪ ʥʘʭʠʣʫ ʬʘʩʢʠ ʜʠʩʢʘ ʜʦ ʡʦʛʦ ʦʩʥʦʚʠ, Ŭ ï ʢʫʪ 

ʨʽʟʘʥʥʷ, ɽ ï ʪʦʚʱʠʥʘ ʜʠʩʢʘ. 

 

ɺ ʜʘʥʠʡ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʩʢʦʚʠʭ ʈʆ ʟʜʽʡʩʥʶʶʪʴ ʪʘʢʽ ʚʽʪʯʠʟʥʷʥʽ ʪʘ 

ʟʘʨʫʙʽʞʥʽ ʚʯʝʥʽ ʷʢ: ʗ.ʉ. ɻʫʢʦʚ, ɹ.ɸ. ʐʝʣʫʜʯʝʥʢʦ, ʉ.ʆ. ʉʠʜʦʨʦʚ, ɹ.ʄ. ʆʨʣʦʚ, 

ɹʦʨʘʢ ʂ.ɺ., ɸ.ʄ. ɽʩʦʷʥ ʪʘ ʽʥʰʽ. 

ɸʥʘʣʽʟ ʨʦʙʽʪ ʟʘʟʥʘʯʝʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʜʦʟʚʦʣʠʚ ʚʠʜʽʣʠʪʠ ʥʠʟʢʫ 

ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʧʨʦʙʣʝʤ, ʷʢʽ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʨʦʟʚôʷʟʘʥʠʤʠ ʡ ʥʠʥʽ. 

ʉ.ʆ. ʉʠʜʦʨʦʚ ʚʽʜʟʥʘʯʘʚ, ʱʦ ʙʝʟʨʝʤʦʥʪʥʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʜʠʩʢʽʚ 

ʣʫʱʠʣʴʥʠʢʽʚ ʪʘ ʙʦʨʽʥ ʥʝ ʧʝʨʝʚʠʱʫʻ 1é2 ʨʦʢʠ, ʘ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʣʫʱʠʣʴʥʠʢʽʚ ʪʘ 

ʜʠʩʢʦʚʠʭ ʙʦʨʽʥ ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 7é10 ʨʦʢʽʚ.  

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ ʱʦ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ, ʚʠʙʨʘʢʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

ɼʄ̂ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʟʤʝʥʰʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʜʦ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ. 

ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʜʽʘʤʝʪʨʘ ʩʬʝʨʠʯʥʦʛʦ ʜʠʩʢʘ ʧʦʛʽʨʰʫʶʪʴʩʷ ʘʛʨʦʪʝʭʥʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ. ɿʦʢʨʝʤʘ ʧʨʠ  ʟʤʝʥʰʝʥʥʽ ʜʽʘʤʝʪʨʘ 

ʟʤʽʥʶʻʪʴʩʷ  ʧʨʦʬʽʣʴ ʙʦʨʦʟʥʠ ʪʘ ʚʠʩʦʪʘ ʛʨʝʙʝʥʽʚ, ʦʩʢʽʣʴʢʠ ʮʽ ʜʚʘ ʧʦʢʘʟʥʠʢʠ 

ʟʘʣʝʞʘʪʴ  ʚʽʜ ʜʽʘʤʝʪʨʘ ʪʘ ʚʽʜʩʪʘʥʽ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʜʠʩʢʘʤʠ. 

ʉ.ʆ. ʉʠʜʦʨʦʚ ʚʽʜʟʥʘʯʠʚ, ʦɦ ʜʣʷ ʥʝʩʘʤʦʟʘʛʦʩʪʨʶʚʘʣʴʥʠʭ (ʩʝʨʽʡʥʠʭ) ʈʆ 

ɼɻʄ ʤʦʞʣʠʚʝ ʚʠʥʠʢʥʝʥʥʷ ʜʚʦʭ ʛʨʘʥʠʯʥʠʭ ʩʪʘʥʽʚ: ʧʝʨʰʠʡ ï ʟʘʪʫʧʣʝʥʥʷ ʣʝʟʘ, 

ʜʨʫʛʠʡ ï ʩʧʨʘʮʶʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʜʦ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ. ʇʽʩʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʧʝʨʰʦʛʦ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ ʪʘʢʽ ʜʠʩʢʠ ʥʝʦʙʭʽʜʥʦ ʨʝʤʦʥʪʫʚʘʪʠ 

(ʟʘʛʦʩʪʨʶʚʘʪʠ). ʋ ʩʘʤʦʟʘʛʦʩʪʨʶʚʘʣʴʥʠʭ ʈʆ ɼˆʄ ʛʨʘʥʠʯʥʠʡ ʩʪʘʥ ʦʜʠʥ ï 

ʩʧʨʘʮʶʚʘʥʥʷ  ʟʦʚʥʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʜʦ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ.  

ʋ ʧʨʦʮʝʩʽ ʨʽʟʘʥʥʷ ʜʠʩʢʦʚʠʤʠ ʈʆ ʣʝʟʦ ʚʭʦʜʠʪʴ ʫ ˇʨʫʥʪ ʧʨʠ ʚʝʣʠʢʦʤʫ 

ʧʠʪʦʤʦʤʫ ʥʘʚʘʥʪʘʞʝʥʽ ʥʘ ʨʽʞʫʯʫ ʢʨʘʡʢʫ ʣʝʟʘ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʨʦʙʦʪʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʢʝ ʟʘʪʫʧʣʝʥʥʷ ʣʝʟ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʤʘʰʠʥʘ 

ʰʚʠʜʢʦ ʚʪʨʘʯʘʻ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ . 

ɺ.ʄ. ʊʢʘʯʦʚ ʚʩʪʘʥʦʚʠʚ 4 ʫʤʦʚʠ ʩʘʤʦʟʘʛʦʩʪʨʶʚʘʥʥʷ ʈʆ ˆʄ: 
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1. ʈʘʜʽʫʩ ʟʘʪʫʧʣʝʥʥʷ Rʢ ʨʽʞʫʯʦʾ ʢʨʘʡʢʠ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʣʝʟʘ ʥʝ ʧʦʚʠʥʝʥ 

ʧʝʨʝʚʠʱʫʚʘʪʠ ʜʦʧʫʩʪʠʤʦʛʦ Rʢ.ʜ, ʦʙʫʤʦʚʣʝʥʦʛʦ ʥʦʨʤʘʣʴʥʠʤ ʧʨʦʪʽʢʘʥʥʷʤ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ ʨʦʙʦʯʦʾ ʤʘʩʠ. 

2. ʊʦʚʱʠʥʘ ʥʝʩʫʯʦʛʦ ʰʘʨʫ  hʥ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʦ ʤʦʞʣʠʚʦʶ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ  ʤʽʮʥʦʩʪʽ ʪʚʝʨʜʦʛʦ ʰʘʨʫ: 

ʥ ʪ ʧh h ʂ= ,                                                         (1) 

ʜʝ ʂʧ ï ʢʦʝʬʽʮʽʻʥʪ ʤʽʮʥʦʩʪʽ ʪʚʝʨʜʦʛʦ ʰʘʨʫ, ʷʢʠʡ ʤʦʞʝ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ ʡ ʪʚʝʨʜʦʛʦ ʰʘʨʫ, ʟʤʽʥʶʚʘʪʠʩ ̫ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ (ʜʣʷ 

ʣʝʟ ʥʘʧʣʘʚʣʝʥʠʭ ʩʦʨʤʘʡʪʦʤ ʂʧ=1,0é1,8). 

3. ʊʚʝʨʜʽʩʪʴ ʟʥʦʩʦʩʪʽʡʢʦʛʦ ʰʘʨʫ Hʪ ʧʦʚʠʥʥʘ ʙʫʪʠ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʟ ʪʚʝʨʜʽʩʪʶ ʥʝʩʫʯʦʛʦ ʰʘʨʫ: 

Hʪ=ʂHʥ ,                                                          (2) 

ʜʝ ʂ ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʙʨʘʟʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ (ʂ= 

1,2é2,8). 

4. ɿʤʽʮʥʝʥʥʶ, ʷʢ ʧʨʘʚʠʣʦ, ʧʦʚʠʥʥʘ ʧʽʜʣʷʛʘʪʠ ʪʘ ʛʨʘʥʴ ʣʝʟʘ, ʷʢʘ  

ʧʽʜʜʘʻʪʴʩʷ ʥʘʡʤʝʥʰʦʤʫ ʟʥʦʰʝʥʥʶ. ʗʢʱʦ ʮʷ ʫʤʦʚʘ ʥʝ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠʩ ̫ʪʦ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ ʪʚʝʨʜʦʛʦ ʡ ʤôʷʢʦʛʦ ʰʘʨʫ ʚʠʨʽʚʥʶʻʪʴʩʷ, ʱʦ ʥʝʤʠʥʫʯʝ 

ʧʨʠʟʚʝʜʝ ʜʦ ʟʘʪʫʧʣʝʥʥʷ ʣʝʟʘ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʟʤʽʮʥʝʥʥʷ ʧʨʦʚʦʜʷʪʴ ʟ ʽʥʰʦʛʦ 

ʙʦʢʫ ʣʝʟʘ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʩʫʧʽʱʘʥʠʭ ʽ ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ. 

ɺ ʨʦʙʦʪ ̔ ɹʦʨʘʢ ʂ.ɺ ʚʠʩʣʦʚʣʶʶʪʴʩʷ ʩʫʤʥʽʚʠ ʱʦʜʦ ʢʦʨʝʢʪʥʦʩʪʽ 

ʬʦʨʤʫʣʶʚʘʥʥʷ 4-ʦʾ ʫʤʦʚʠ ʩʘʤʦʟʘʛʦʩʪʨʶʚʘʥʥʷ. ʋ ʉʐɸ ʪʘ ʂʘʥʘʜʽ ʚ ʜʝʷʢʠʭ 

ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥʘʭ (ʩʫʧʽʱʘʥʽ ʪʘ ʧʽʱʘʥʽ ˇʨʫʥʪʠ) ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘʧʣʘʚʢʫ 

ʥʘ ʧʦʚʝʨʭʥʶ, ʷʢʘ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʟʥʦʰʫʻʪʴʩʷ. 

ʏʦʪʠʨʠ ʫʤʦʚʠ ʩʘʤʦʟʘʛʦʩʪʨʶʚʘʥʥʷ ɺ.ʄ. ʊʢʘʯʦʚʠʤ ʫʩʪʘʥʦʚʣʝʥʽ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʟʥʦʰʫʚʘʥʥʷ ʣʝʤʝʰʽʚ ʪʘ ʣʘʧ ʢʫʣʴʪʠʚʘʪʦʨʽʚ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʥʝʦʙʭʽʜʥʦ ʜʦʩʣʽʜʠʪʠ ʧʨʦʮʝʩ ʟʥʦʰʫʚʘʥʥʷ ʜʠʩʢʦʚʠʭ ʈʆ ʜʣʷ 

ʫʪʦʯʥʝʥʥʷ ʫʤʦʚ ʩʘʤʦʟʘʛʦʩʪʨʶʚʘʥʥʷ. ʎ  ̫ ʜʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ 

ʨʦʟʚôʷʟʘʥʥ ʁʟʘʟʥʘʯʝʥʦʛʦ ʧʠʪʘʥʥʷ. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʩʘʤʦʟʘʛʦʩʪʨʶʶʯʠʭ ʈʆ ɼˆʄ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʨʦʙʦʪʠ ʪʘ  ʤʝʭʘʥʽʟʤʫ ʟʥʦʰʫʚʘʥʥʷ. ɿʦʢʨʝʤʘ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ 

ʧʦʚʝʨʭʥʽ ʪʝʨʪʷ ʈʆ ɼˆʄ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʪʠʩʢ ʥʘ ʧʦʚʝʨʭʥʽ ʪʝʨʪʷ 

ʧʫʣʴʩʫʶʯʠʡ ʽ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʫʜʘʨʥʠʤ, ʷʢ ʮʝ ʤʘʻ ʤʽʩʮʝ ʥʘ ʢʘʤôʷʥʠʩʪʠʭ 

ˇʨʫʥʪʘʭ. ʊʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ ʚʧʣʠʚ ʜʠʥʘʤʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, 

ʦʩʢʽʣʴʢʠ ʤʝʭʘʥʽʟʤ ʨʫʡʥʫʚʘʥʥʷ ʤʝʪʘʣʽʚ, ʘ ʦʩʦʙʣʠʚʦ ʪʚʝʨʜʠʭ ʩʧʣʘʚʽʚ, ʩʫʪʪʻʚʦ 

ʟʤʽʥʶʻʪʴʩʷ. 

ʇʨʠ ʨʦʙʦʪʽ ʥʘ ʪʚʝʨʜʠʭ ʪʘ ʢʘʤôʷʥʠʩʪʠʭ ˇʨʫʥʪʘʭ, ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʨʦʮʝʩ 

ʟʥʦʰʫʚʘʥʥʷ ʜʠʩʢʦʚʠʭ ʈʆ ʥʦʩʠʪʴ ʫʜʘʨʥʦ-ʘʙʨʘʟʠʚʥʠʡ ʭʘʨʘʢʪʝʨ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʰʚʠʜʢʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʝʥʝʨʛʽʾ ʫʜʘʨʫ, ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʙʨʘʟʠʚʫ 

ʡ ʤʘʪʝʨʽʘʣʫ. ʄʘʪʝʨʽʘʣ, ʧʨʘʮʶʶʯʠʡ ʧʨʠ ʜʘʥʦʤʫ ʚʠʜʽ ʟʥʦʰʫʚʘʥʥʷ, ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʫʜʘʨʥʦ-ʤʽʮʥʠʤ ʽ ʤʘʪʠ ʚʠʩʦʢʝ ʟʥʘʯʝʥʥʷ ʛʨʘʥʠʮʽ ʤʽʮʥʦʩʪʽ ʧʨʠ ʟʨʽʟʽ ʽ ʫʜʘʨʥʽʡ 

ʚôʷʟʢʦʩʪʽ. 
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ʉʤʝʨʪʥʽʩʪʴ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʫ ʩʚʽʪʽ ʟʘʡʤʘʻ ʪʨʝʪʻ ʤʽʩʮʝ ʧʽʩʣʷ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʪʘ ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʆʜʥʘʢ, ʷʢʱʦ ʚʽʜ ʮʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʚʤʠʨʘʶʪʴ, ʧʝʨʝʚʘʞʥʦ, ʣʶʜʠ ʩʪʘʨʰʦʛʦ ʚʽʢʫ, ʪʦ ʚʽʜ ʥʝʱʘʩʥʠʭ 

ʚʠʧʘʜʢʽʚ ʛʠʥʫʪʴ ʧʨʘʮʝʟʜʘʪʥʽ ʣʶʜʠ ʤʦʣʦʜʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. ʉʪʘʪʠʩʪʠʢʘ 

ʧʦʢʘʟʫʻ, ʱʦ ʫ ʯʦʣʦʚʽʢʽʚ ʚʽʢʦʤ ʚʽʜ 18 ʜʦ 36 ʨʦʢʽʚ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʶ 

ʧʨʠʯʠʥʦʶ ʩʤʝʨʪʽ ʻ ʥʝʱʘʩʥʠʡ ʚʠʧʘʜʦʢ. ɿʘ ʜʘʥʠʤʠ ʦʜʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʜʚʘ 

ʚʠʧʘʜʢʠ ʽʟ ʪʨʴʦʭ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟ ʚʠʥʠ ʧʨʘʮʽʚʥʠʢʽʚ, ʟʘ ʽʥʰʠʤʠ - ʣ ʜʁʩʴʢʦʤʫ 

ʯʠʥʥʠʢʫ ʚʽʜʚʦʜʷʪʴ ʥʝ ʤʝʥʰʝ 90% ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ [1]. 

ɺ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʚʠʨʦʙʥʠʯʠʭ ʟʘʩʦʙʽʚ ʟʨʦʩʪʘʻ ʽ ʮʽʥʘ 

ʣʶʜʩʴʢʦʾ ʧʦʤʠʣʢʠ, ʟʥʠʞʫʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʽ ʣʶʜʩʴʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʧʨʦʪʠʩʪʦʷʥʥʷ ʥʝʙʝʟʧʝʯʥʠʤ ʩʠʪʫʘʮʽʷʤ. ɺʥʘʩʣʽʜʦʢ ʧʦʩʪʽʡʥʦʛʦ ʢʦʥʪʘʢʪʫ ʟ 

ʪʝʭʥʽʢʦʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʚʠʢʘʥʥʷ ʜʦ ʤʦʞʣʠʚʠʭ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ 

ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʧʨʦ ʥʦʚʽ ʧʽʜʭʦʜʠ ʜʦ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʪʨʘʚʤʘʪʠʟʤʫ ʩʪʦʩʦʚʥʦ ʪʽʻʾ ʩʠʪʫʘʮʽʾ, ʷʢʫ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʩʴʦʛʦʜʥʽ ʥʘ 

ʚʠʨʦʙʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. ɺʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ - ʮʝ 

ʩʠʩʪʝʤʘ ʩʫʙ'ʻʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʢʦʤʧʣʝʢʩʦʤ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʶʜʠʥʠ ʪʘ ʾʾ ʩʦʮʽʘʣʴʥʠʭ ʨʦʣʝʡ, 

ʱʦ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʨʦʤʠʩʣʦʚʽʡ ʙʝʟʧʝʮʽ. 

 ʆʩʥʦʚʥʠʡ ʧʘʨʘʜʦʢʩ ʧʨʦʙʣʝʤʠ ʚʧʣʠʚʫ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʘ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, 

ʱʦ ʙʫʜʴ-ʷʢʘ ʟʜʦʨʦʚʘ ʣʶʜʠʥʘ ʥʽʢʦʣʠ ʥʝ ʙʫʜʝ ʧʨʘʛʥʫʪʠ ʜʦ ʦʪʨʠʤʘʥʥʷ ʪʨʘʚʤʠ. 

ɸʣʝ ʻ ʮʽʣʠʡ ʢʦʤʧʣʝʢʩ ʧʨʠʯʠʥ, ʷʢʽ ʩʧʦʥʫʢʘʶʪʴ ʣʶʜʠʥʫ ʩʪʚʦʨʶʚʘʪʠ ʥʝʙʝʟʧʝʯʥʽ 

ʩʠʪʫʘʮʽʾ. ʇʨʠʯʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʜʽʣʝʥʽ ʥʘ ʪʘʢʽ ʛʨʫʧʠ: 

- ʧʨʘʮʽʚʥʠʢ çʥʝ ʚʤʽʻè (ʚʽʥ ʥʝ ʚʦʣʦʜʽʻ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʮʽʻʾ ʨʦʙʦʪʠ 

ʟʥʘʥʥʷʤʠ); 

- ʧʨʘʮʽʚʥʠʢ çʥʝ ʭʦʯʝè (ʥʝ ʨʦʟʚʠʥʝʥʘ ʧʩʠʭʦʣʦʛʽʯʥʘ ʫʩʪʘʥʦʚʢʘ ʥʘ 

ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʙʝʟʧʝʢʠ); 

- ʧʨʘʮʽʚʥʠʢ çʥʝ ʤʦʞʝè (ʧʝʨʝʙʫʚʘʻ ʚ ʪʘʢʦʤʫ ʧʩʠʭʦʣʦʛʽʯʥʦʤʫ ʪʘ ʬʽʟʠʯʥʦʤʫ 

ʩʪʘʥʽ, ʷʢʠʡ ʥʝ ʜʦʟʚʦʣʠʪʴ ʡʦʤʫ ʙʝʟʧʝʯʥʦ ʧʨʘʮʶʚʘʪʠ) [2]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʚʯʘʶʪʴ ʧʨʦʙʣʝʤʫ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʘ ʫ ʜʚʦʭ 

ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʥʘʧʨʷʤʢʘʭ: 

- ʘʥʘʣʽʟ ʩʫʙ'ʻʢʪʘ, ʧʨʘʮʽʚʥʠʢʘ (ʡʦʛʦ ʟʥʘʥʥʷ, ʦʩʦʙʠʩʪʽʩʪʴ, ʟʜʦʨʦʚ'ʷ ʪʦʱʦ) ʫ 

ʢʦʥʪʝʢʩʪʽ ʤʦʞʣʠʚʦʩʪʽ ʩʢʦʻʥʥʷ ʥʠʤ ʥʝʙʝʟʧʝʯʥʦʾ ʜʽʾ; 

- ʘʥʘʣʽʟ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʧʦʟʠʮʽʾ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʨʝʘʣʽʟʘʮʽʾ ʩʫʙ'ʻʢʪʦʤ ʥʝʙʝʟʧʝʯʥʽ ʜʽʾ. 
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ɼʫʞʝ ʚʘʞʣʠʚʦ ʥʘʣʝʞʥʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʪʠ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ, 

ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚʦʥʘ ʻ ʚʠʨʽʰʘʣʴʥʠʤ ʚʠʨʦʙʥʠʯʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʫʤʦʚʠ ʪʘ 

ʟʤʽʩʪ ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʘ. ʋ ʜʘʥʽʡ ʧʨʦʙʣʝʤʘʪʠʮʽ ʚʘʞʣʠʚʦ 

ʨʦʟʛʣʷʥʫʪʠ ʥʘʩʢʽʣʴʢʠ ʨʦʙʦʯʝ ʤʽʩʮʝ ʚʧʣʠʚʘʻ ʥʘ ʧʩʠʭʦʣʦʛʽʶ, ʩʘʤʦʧʦʯʫʪʪʷ ʪʘ 

ʟʘʛʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʧʨʘʮʽʚʥʠʢʘ ʜʦ ʙʝʟʧʝʯʥʦʾ ʧʨʘʮʽ. 

ʇʦʩʪʽʡʥʘ ʚʟʘʻʤʦʜʽʷ ʟ ʥʝʙʝʟʧʝʯʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʪʘ ʥʝʧʦʽʥʬʦʨʤʦʚʘʥʽʩʪʴ 

ʧʨʦ ʤʘʩʦʚʽʩʪʴ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʚʝʜʫʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʣʶʜʠ ʧʝʨʝʩʪʘʶʪʴ ʙʦʷʪʠʩʴ 

ʪʦʛʦ, ʱʦ ʥʘʩʧʨʘʚʜʽ ʻ ʜʫʞʝ ʥʝʙʝʟʧʝʯʥʠʤ. ʅʘ ʱʘʩʪʷ, ʜʘʣʝʢʦ ʥʝ ʢʦʞʥʝ ʧʦʨʫʰʝʥʥʷ 

ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʥʝʱʘʩʥʠʡ ʚʠʧʘʜʦʢ. ʃʶʜʠ, ʦʜʥʦʛʦ ʨʘʟʫ ʙʝʟʢʘʨʥʦ ʧʦʨʫʰʠʚʰʠ 

ʧʨʘʚʠʣʘ ʽ ʦʪʨʠʤʘʚʰʠ ʟʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʷʢʫʩʴ ʜʨʽʙʥʫ ʚʠʛʦʜʫ, ʧʦʚʪʦʨʶʶʪʴ 

ʧʦʜʽʙʥʽ ʧʦʨʫʰʝʥʥʷ. ʇʦʩʪʫʧʦʚʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʜʘʧʪʘʮʽʷ ʥʝ ʪʽʣʴʢʠ ʜʦ ʥʝʙʝʟʧʝʢʠ, ʘ 

ʡ ʟʚʠʯʢʘ ʜʦ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ.  

ʂʨʽʤ ʟʘʛʘʣʴʥʠʭ ʧʨʠʯʠʥ, ʻ ʙʘʛʘʪʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʫʪʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʯʠʥʥʠʢʽʚ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʧʦʨʷʜʢʫ, ʱʦ ʩʧʨʠʷʶʪʴ ʥʘʚʤʠʩʥʠʤ 

ʧʦʨʫʰʝʥʥʷʤ ʧʨʘʚʠʣ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʪʘ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ 

(ʧʦʢʘʟʥʘ ʩʤʽʣʠʚʽʩʪʴ, ʥʝʜʠʩʮʠʧʣʽʥʦʚʘʥʽʩʪʴ, ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʨʠʟʠʢʫ ʪʦʱʦ). ʆʪʞʝ, 

ʦʜʥʠʤ ʪʝʭʥʽʯʥʠʤ ʰʣʷʭʦʤ ʧʨʦʙʣʝʤʫ ʙʝʟʧʝʢʠ ʥʝ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ. ɹʽʣʴʰ ʪʦʛʦ, ʟ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʪʝʭʥʽʢʠ, ʧʽʜʚʠʱʝʥʥʷʤ ʾʾ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʚʘʜʠ ʣʶʜʩʴʢʦʛʦ 

ʬʘʢʪʦʨʘ ʩʪʘʶʪʴ ʧʦʤʽʪʥʽʰʠʤʠ, ʦʩʢʽʣʴʢʠ ʫ ʟʘʛʘʣʴʥʽʡ ʤʘʩʽ ʚʠʧʘʜʢʽʚ ʧʦʤʠʣʢʠ 

ʣʶʜʠʥʠ ʥʘʙʫʚʘʶʪʴ ʚʩʝ ʙʽʣʴʰʦʾ ʟʥʘʯʫʱʦʩʪʽ [3]. 

ɼʣʷ ʚʠʨʦʙʥʠʮʪʚ ʽ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʟ ʚʠʩʦʢʦʶ ʧʦʪʝʥʮʽʡʥʦʶ ʥʝʙʝʟʧʝʢʦʶ 

ʢʣʶʯʦʚʦʶ ʫʤʦʚʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʻ ʥʘʜʽʡʥʽʩʪʴ ʧʝʨʩʦʥʘʣʫ. ʇʨʦʬʝʩʽʡʥʠʡ 

ʚʽʜʙʽʨ ï ʦʜʠʥ ʽʟ ʥʘʧʨʷʤʢʽʚ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ. ʅʦʚʠʡ ʪʝʭʥʽʯʥʠʡ ʨʽʚʝʥʴ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʪʨʝʙʫʻ ʟʘʣʫʯʝʥʥʷ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. ʄʽʞ ʪʠʤ, 

ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʱʦ ʥʘʚʽʪʴ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʽ ʧʨʘʮʽʚʥʠʢʠ ʟʘ ʥʝ ʟʦʚʩʽʤ 

ʩ̫ʥʠʭ ʧʨʠʯʠʥ ʧʝʨʽʦʜʠʯʥʦ ʜʦʧʫʩʢʘʶʪʴ ʧʦʤʠʣʢʠ, ʙʨʘʢ, ʟʙʦʾ. ɼʘʣʝʢʦ ʥʝ ʢʦʞʝʥ 

ʧʨʘʮʽʚʥʠʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʘʢʪʠʚʥʝ ʧʨʘʛʥʝʥʥʷ ʦʧʘʥʫʚʘʪʠ ʜʘʥʦʶ ʪʨʫʜʦʚʦʶ 

ʜʽʷʣʴʥʽʩʪʶ, ʟʜʘʪʥʠʡ ʚ ʩʠʣʫ ʧʝʚʥʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʦʩʦʙʠʩʪʠʭ 

ʷʢʦʩʪʝʡ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʯʥʝ ʚʠʢʦʥʘʥʥʷ ʪʨʫʜʦʚʠʭ ʬʫʥʢʮʽʡ, ʥʘʣʝʞʥʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʧʨʘʮʽ. ʊʦʤʫ, ʧʦʨʷʜ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʫ ʚʠʨʦʙʥʠʮʪʚʦ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʧʦʤʠʣʢʦʚʠʤ ʜʽʷʤ ʧʨʘʮʽʚʥʠʢʽʚ (ʚʩʽʣʷʢʽ 

ʙʣʦʢʫʚʘʥʥʷ, ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʝ ʟʘʙʘʨʚʣʝʥʥʷ, ʩʠʛʥʘʣʽʟʘʮʽʷ ʪʦʱʦ), ʧʨʦʚʦʜʷʪʴʩʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʽʜʙʦʨʫ ʢʘʥʜʠʜʘʪʽʚ ʟʘ ʥʘʡʙʽʣʴʰ 

ʩʢʣʘʜʥʠʤʠ ʽ ʥʝʙʝʟʧʝʯʥʠʤʠ ʧʨʦʬʝʩʽʷʤʠ ʽ ʨʦʙʦʯʠʤʠ ʤʽʩʮʷʤʠ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʫ 

ʪʠʭ ʛʘʣʫʟʷʭ, ʜʝ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʙʝʟʧʝʢʠ ʻ ʚʠʨʽʰʘʣʴʥʠʤ.  

ɼʣʷ ʚʠʨʦʙʥʠʮʪʚ ʽ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʟ ʚʠʩʦʢʦʶ ʧʦʪʝʥʮʽʡʥʦʶ ʥʝʙʝʟʧʝʢʦʶ 

ʢʣʶʯʦʚʦʶ ʫʤʦʚʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʻ ʥʘʜʽʡʥʽʩʪʴ ʧʝʨʩʦʥʘʣʫ. ʇʨʦʬʝʩʽʡʥʠʡ 

ʚʽʜʙʽʨ ï ʦʜʠʥ ʽʟ ʥʘʧʨʷʤʢʽʚ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ. ʅʦʚʠʡ ʪʝʭʥʽʯʥʠʡ ʨʽʚʝʥʴ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʪʨʝʙʫʻ ʟʘʣʫʯʝʥʥʷ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. ʄʽʞ ʪʠʤ, 

ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʱʦ ʥʘʚʽʪʴ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʽ ʧʨʘʮʽʚʥʠʢʠ ʟʘ ʥʝ ʟʦʚʩʽʤ 

ʷʩʥʠʭ ʧʨʠʯʠʥ ʧʝʨʽʦʜʠʯʥʦ ʜʦʧʫʩʢʘʶʪʴ ʧʦʤʠʣʢʠ, ʙʨʘʢ, ʟʙʦʾ. ɼʘʣʝʢʦ ʥʝ ʢʦʞʝʥ 

ʧʨʘʮʽʚʥʠʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʘʢʪʠʚʥʝ ʧʨʘʛʥʝʥʥʷ ʦʧʘʥʫʚʘʪʠ ʜʘʥʦʶ ʪʨʫʜʦʚʦʶ 

ʜʽʷʣʴʥʽʩʪʶ, ʟʜʘʪʥʠʡ ʚ ʩʠʣʫ ʧʝʚʥʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʦʩʦʙʠʩʪʠʭ 

ʷʢʦʩʪʝʡ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʯʥʝ ʚʠʢʦʥʘʥʥʷ ʪʨʫʜʦʚʠʭ ʬʫʥʢʮʽʡ, ʥʘʣʝʞʥʫ 
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ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʧʨʘʮʽ. ʊʦʤʫ, ʧʦʨʷʜ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʫ ʚʠʨʦʙʥʠʮʪʚʦ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʧʦʤʠʣʢʦʚʠʤ ʜʽʷʤ ʧʨʘʮʽʚʥʠʢʽʚ (ʚʩʽʣʷʢʽ 

ʙʣʦʢʫʚʘʥʥʷ, ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʝ ʟʘʙʘʨʚʣʝʥʥʷ, ʩʠʛʥʘʣʽʟʘʮʽʷ ʪʦʱʦ), ʧʨʦʚʦʜʷʪʴʩʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʽʜʙʦʨʫ ʢʘʥʜʠʜʘʪʽʚ ʟʘ ʥʘʡʙʽʣʴʰ 

ʩʢʣʘʜʥʠʤʠ ʽ ʥʝʙʝʟʧʝʯʥʠʤʠ ʧʨʦʬʝʩʽʷʤʠ ʽ ʨʦʙʦʯʠʤʠ ʤʽʩʮʷʤʠ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʫ 

ʪʠʭ ʛʘʣʫʟʷʭ, ʜʝ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʙʝʟʧʝʢʠ ʻ ʚʠʨʽʰʘʣʴʥʠʤ.  

ʈʝʪʝʣʴʥʝ ʤʝʜʠʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʜʦʟʚʦʣʠʪʴ ʚʠʷʚʠʪʠ ʬʽʟʠʯʥʽ ʚʘʜʠ, ʷʢʽ 

ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ ʧʨʦʚʦʢʘʮʽʶ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ. ʇʝʨʝʚʘʞʥʦ ʮʝ 

ʩʪʦʩʫʻʪʴʩʷ ʦʨʛʘʥʽʚ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʧʨʠʡʦʤ ʟʦʚʥʽʰʥʽʭ ʩʠʛʥʘʣʽʚ. ɺʘʞʣʠʚʦʶ ʻ 

ʜʽʘʛʥʦʩʪʠʢʘ ʝʧʽʣʝʧʩʽʾ ʪʘ ʽʥʰʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʧʨʠ ʷʢʠʭ ʣʶʜʠʥʘ ʥʘ ʨʦʙʦʯʦʤʫ 

ʤʽʩʮʽ ʤʦʞʝ ʚʪʨʘʪʠʪʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʦʙʦʶ. 

ɼʫʞʝ ʚʘʞʣʠʚʦ ʚʢʣʶʯʘʪʠ ʚ ʦʮʽʥʢʫ ʣʶʜʩʴʢʦʛʦ ʯʠʥʥʠʢʘ ʧʩʠʭʦʣʦʛʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʝ ʪʽʣʴʢʠ ʥʘ ʰʪʘʪʥʽ ʩʠʪʫʘʮʽʾ, ʘ ʡ ʫ ʤʦʞʣʠʚʽ 

ʥʝʙʝʟʧʝʯʥʽ ʩʠʪʫʘʮʽʾ. ʅʘ ʚʠʨʦʙʥʠʮʪʚʘʭ, ʜʝ ʥʝʙʝʟʧʝʯʥʽ ʩʠʪʫʘʮʽʾ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟ 

ʚʠʩʦʢʦʶ ʯʘʩʪʦʪʦʶ, ʥʝʦʙʭʽʜʥʦ ʨʝʪʝʣʴʥʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʪʠ ʚʠʚʯʝʥʥʶ ʝʤʦʮʽʡʥʦʛʦ 

ʩʪʘʥʫ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʷʭ. 

ʈʝʟʶʤʫʶʯʠ ʩʢʘʟʘʥʝ ʚʠʱʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʪʽʣʴʢʠ 

ʨʽʟʥʦʙʽʯʥʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʚʩʽʭ ʘʩʧʝʢʪʽʚ ʩʢʣʘʜʦʚʠʭ ʽ ʬʦʨʤʫʶʪʴ ʧʦʥʷʪʪʷ 

ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʘ ʷʢ ʽʟʦʣʴʦʚʘʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ, ʪʘʢ ʽ ʫ ʩʢʣʘʜʽ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ, 

ʟʤʦʞʝ ʜʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʝ, ʷʢʽ ʟʘʭʦʜʠ ʧʨʦʬʽʣʘʢʪʠʢʠ ʚʠʨʦʙʥʠʯʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʫ ʙʫʜʫʪʴ ʜʽʡʩʥʦ ʥʝʦʙʭʽʜʥʽ ʪʘ ʝʬʝʢʪʠʚʥʽ. 
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ʆʩʥʦʚʥʠʤ ʪʝʭʥʽʯʥʠʤ ʘʛʨʝʛʘʪʦʤ ʜʣʷ ʨʝʤʦʥʪʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ 

ʻ ʜʦʨʦʞʥʷ ʬʨʝʟʘ (ɼʌ). ʆʩʥʦʚʥʘ ʬʫʥʢʮʽʷ ɼʌ ï ʨʦʟʪʠʥ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ, 

ʪʦʙʪʦ ʨʽʟʘʥʥʷ ʨʝʤʦʥʪʥʦʾ ʜʽʣʷʥʢʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ, ʚʽʜ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʷʢʦʾ 

ʟʘʣʝʞʘʪʴ ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʥʘ ʨʝʤʦʥʪ 1ʤ
2
 ʜʦʨʦʛʠ. 

ɺʽʜʥʦʚʣʝʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ (ɸɼʇ) 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʟʘʩʦʙʘʤʠ ʪʘ ʤʘʪʝʨʽʘʣʘʤʠ, ʱʦ ʩʫʢʫʧʥʦ 

ʚʠʟʥʘʯʘʶʪʴ ʾʭ ʷʢʽʩʪʴ, ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʪʘ ʚʘʨʪʽʩʪʴ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ɼʌ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, 

ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʢʽʣʴʢʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʨʝʤʦʥʪʫ ɸɼʌ, ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʾʭ ʢʦʤʧʣʝʢʩʥʫ ʤʝʭʘʥʽʟʘʮʽʶ ʪʘ ʜʦʩʷʛʪʠ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ 

ʨʦʙʽʪ. ɼʌ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ. ɼʌ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘ 

ʨʽʟʥʠʤʠ ʦʟʥʘʢʘʤʠ. 

ɿʘ ʩʧʦʩʦʙʦʤ ʧʝʨʝʩʫʚʘʥʥʷ ʜʦʨʦʞʥʽ ʬʨʝʟʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʩʘʤʦʭʽʜʥʽ, 

ʥʘʚʽʩʥʽ, ʧʨʠʯʽʧʥʽ ʪʘ ʥʘʧʽʚʧʨʠʯʽʧʥʽ. ʉʘʤʦʭʽʜʥʽ ʬʨʝʟʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʠʤ, ʱʦ 

ʚ ʥʠʭ ʨʦʙʦʯʝ ʦʙʣʘʜʥʘʥʥʷ ʟʤʦʥʪʦʚʘʥʝ ʥʘ ʙʘʟʦʚʦʤʫ ʧʥʝʚʤʦʢʦʣʽʩʥʦʤʫ ʰʘʩʽ 

(ʙʘʟʦʚʦʤʫ ʪʷʛʘʯʽ), ʚʠʛʦʪʦʚʣʝʥʦʤʫ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʥʠʭ. ʋ ʥʘʚʽʩʥʠʭ ʬʨʝʟʘʭ ʨʦʙʦʯʝ 

ʦʙʣʘʜʥʘʥʥʷ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʩʝʨʽʡʥʠʭ ʢʦʣʽʩʥʠʭ ʘʙʦ ʛʫʩʝʥʠʯʥʠʭ ʪʨʘʢʪʦʨʘʭ, 

ʦʙʣʘʜʥʘʥʠʭ ʭʦʜʦʟʤʝʥʰʫʚʘʯʘʤʠ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʷʢ ʙʘʟʦʚʽ ʤʘʰʠʥʠ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʰʘʩʽ ʘʚʪʦʤʦʙʽʣʽʚ. ʇʨʠʯʽʧʥʽ ʜʦʨʦʞʥʽ ʬʨʝʟʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʪʠʤ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ʧʨʠʯʝʧʽ ʽʟ ʩʝʨʽʡʥʠʤʠ ʛʫʩʝʥʠʯʥʠʤʠ ʪʨʘʢʪʦʨʘʤʠ, 

ʦʩʥʘʱʝʥʠʤʠ ʭʦʜʦʟʤʝʥʰʫʚʘʯʘʤʠ. 

ʋ ʥʘʧʽʚʧʨʠʯʽʧʥʠʭ ʬʨʝʟ ʨʘʤʘ ʬʨʝʟʝʨʥʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʦʜʥʠʤ ʢʽʥʮʝʤ 

ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʩʽʜʝʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʢʦʣʽʩʥʠʭ ʦʜʥʦʚʽʩʥʠʭ ʪʷʛʘʯʽʚ. 

ɿʘ ʪʠʧʦʤ ʭʦʜʦʚʦʾ ʯʘʩʪʠʥʠ ʜʦʨʦʞʥʽ ʬʨʝʟʠ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʥʘ ʤʘʰʠʥʠ, ʱʦ 

ʤʘʶʪʴ ʧʥʝʚʤʦʢʦʣʽʩʥʫ, ʛʫʩʝʥʠʯʥʫ ʪʘ ʟʤʽʰʘʥʫ ʭʦʜʦʚʫ ʯʘʩʪʠʥʫ. ʇʥʝʚʤʦʢʦʣʽʩʥʠʤ 

ʭʦʜʦʤ ʦʩʥʘʱʫʶʪʴʩʷ ʩʘʤʦʭʽʜʥʽ ʪʘ ʥʘʚʽʩʥʽ ʬʨʝʟʠ, ʱʦ ʤʘʶʪʴ ʷʢ ʙʘʟʦʚʽ ʤʘʰʠʥʠ 

ʩʧʝʮʽʘʣʴʥʽ ʢʦʣʽʩʥʽ ʰʘʩʽ ʘʙʦ ʢʦʣʽʩʥʽ ʪʨʘʢʪʦʨʠ. ʊʘʢʠʡ ʩʘʤʠʡ ʭʽʜ ʤʦʞʫʪʴ ʤʘʪʠ 

ʥʘʧʽʚʧʨʠʯʽʧʥʽ ʬʨʝʟʠ ʥʘ ʙʘʟʽ ʦʜʥʦʚʽʩʥʠʭ ʢʦʣʽʩʥʠʭ ʪʨʘʢʪʦʨʽʚ. ɻʫʩʝʥʠʯʥʫ ʭʦʜʦʚʫ 

ʯʘʩʪʠʥʫ ʤʘʶʪʴ ʤʘʰʠʥʠ ʥʘʚʽʩʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʫʩʝʥʠʯʥʠʭ 

ʪʨʘʢʪʦʨʽʚ. ɿʤʽʰʘʥʘ ʭʦʜʦʚʘ ʯʘʩʪʠʥʘ ʡ ʫ ʤʘʰʠʥ ʧʨʠʯʽʧʥʦʛʦ ʪʠʧʫ, ʢʦʣʠ ʧʨʠʯʽʧʥʠʡ 

ʘʛʨʝʛʘʪ ʦʩʥʘʱʝʥʠʡ ʧʥʝʚʤʦʢʦʣʝʩʘʤʠ, ʘ ʪʷʛʦʚʠʡ ʪʨʘʢʪʦʨ - ʛʫʩʝʥʠʯʥʠʤ ʭʦʜʦʤ. 

ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʧʨʠʚʦʜʫ ʨʦʪʦʨʘ ʨʦʟʨʽʟʥʷʶʪʴ ʜʦʨʦʞʥʽ ʬʨʝʟʠ ʽʟ ʧʨʠʚʦʜʦʤ 

ʨʦʪʦʨʘ ʚʽʜ ʚʘʣʫ ʚʽʜʙʦʨʫ ʧʦʪʫʞʥʦʩʪʽ ʙʘʟʦʚʦʛʦ ʪʨʘʢʪʦʨʘ ʪʘ ʧʨʠʚʦʜʦʤ ʚʽʜ 
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ʩʘʤʦʩʪʽʡʥʦʛʦ ʜʚʠʛʫʥʘ. ʇʝʨʰʠʡ ʚʠʜ ʧʨʠʚʦʜʫ ʤʘʻ ʤʽʩʮʝ ʥʘ ʬʨʝʟʘʭ ʩʘʤʦʭʽʜʥʦʛʦ, 

ʥʘʚʽʩʥʦʛʦ ʪʘ, ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ, ʧʨʠʯʽʧʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʽʟ ʟʘʛʘʣʴʥʠʤ ʜʚʠʛʫʥʦʤ 

ʥʘ ʧʨʠʚʽʜ ʚʩʽʭ ʤʝʭʘʥʽʟʤʽʚ. ɼʨʫʛʠʡ ʚʠʜ ʧʨʠʚʦʜʫ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʧʨʠʯʽʧʥʠʭ ʪʘ 

ʥʘʧʽʚʧʨʠʯʽʧʥʠʭ ʘʛʨʝʛʘʪʽʚ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʦʩʥʘʱʫʶʪʴʩʷ ʨʦʟʜʽʣʴʥʠʤʠ ʜʚʠʛʫʥʘʤʠ 

ʥʘ ʧʨʠʚʽʜ ʨʦʪʦʨʘ ʪʘ ʭʦʜʦʚʦʾ ʯʘʩʪʠʥʠ. 

ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʧʨʠʚʦʜʫ ʜʦʟʫʶʯʠʭ ʩʠʩʪʝʤ ʜʦʨʦʞʥʽ ʬʨʝʟʠ ʪʘʢʦʞ 

ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʤʘʰʠʥʠ, ʱʦ ʤʘʶʪʴ ʧʨʠʚʽʜ ʚʽʜ ʚʘʣʫ ʚʽʜʙʦʨʫ ʧʦʪʫʞʥʦʩʪʽ ʪʨʘʢʪʦʨʘ 

ʪʘ ʧʨʠʚʽʜ ʚʽʜ ʩʘʤʦʩʪʽʡʥʦʛʦ ʜʚʠʛʫʥʘ. 

ʇʦ ʚʠʜʫ ʧʨʠʚʦʜʫ ʨʦʪʦʨʘ ʪʘ ʭʦʜʦʚʦʾ ʯʘʩʪʠʥʠ ʜʦʨʦʞʥʽ ʬʨʝʟʠ 

ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʥʘ ʤʘʰʠʥʠ ʟ ʤʝʭʘʥʽʯʥʠʤ, ʛʽʜʨʦʦʙ'ʻʤʥʠʤ ʪʘ ʟʤʽʰʘʥʠʤ ʧʨʠʚʦʜʦʤ 

ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʪʘ ʭʦʜʦʚʠʭ ʢʦʣʽʩ. ɼʦʨʦʞʥʽ ʬʨʝʟʠ ʟ ʤʝʭʘʥʽʯʥʠʤ ʪʘ 

ʛʽʜʨʦʦʙ'ʻʤʥʠʤ ʧʨʠʚʦʜʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʦʜʥʦʨʽʜʥʽʩʪʶ ʚʠʜʫ ʪʨʘʥʩʤʽʩʽʾ ʥʘ 

ʧʨʠʚʦʜ ʨʦʪʦʨʘ ʪʘ ʭʦʜʦʚʦʾ ʯʘʩʪʠʥʠ. ʄʘʰʠʥʠ, ʱʦ ʤʘʶʪʴ ʟʤʽʰʘʥʠʡ ʧʨʠʚʽʜ, 

ʤʦʞʫʪʴ ʦʩʥʘʱʫʚʘʪʠʩʷ ʛʽʜʨʦʦʙ'ʻʤʥʠʤ ʧʨʠʚʦʜʦʤ ʥʘ ʨʦʙʦʯʠʡ ʦʨʛʘʥ ʪʘ ʤʝʭʘʥʽʯʥʠʤ 

ï ʥʘ ʧʨʠʚʽʜ ʭʦʜʦʚʦʾ ʯʘʩʪʠʥʠ ʪʘ ʥʘʚʧʘʢʠ. 

ʇʦ ʚʠʜʫ ʜʦʟʫʶʯʝ-ʨʦʟʧʦʜʽʣʴʥʠʭ ʩʠʩʪʝʤ ʨʦʟʨʽʟʥʷʶʪʴ ʜʦʨʦʞʥʽ ʬʨʝʟʠ, 

ʦʩʥʘʱʝʥʽ ʩʠʩʪʝʤʘʤʠ ʜʣʷ ʜʦʟʫʚʘʥʥʷ ʪʘ ʨʦʟʧʦʜʽʣʫ ʨʽʜʢʠʭ ʚ'ʷʞʫʯʠʭ ʪʘ ʩʠʩʪʝʤʘʤʠ 

ʜʣʷ ʜʦʟʫʚʘʥʥʷ ʪʘ ʨʦʟʧʦʜʽʣʫ ʧʦʨʦʰʢʦʧʦʜʽʙʥʠʭ ʚ'ʷʟʢʠʭ, ʪʘ ʤʘʰʠʥʠ, ʱʦ ʤʘʶʪʴ 

ʦʙʠʜʚʘ ʚʠʜʠ ʩʠʩʪʝʤ. 

ɿʘ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʨʦʪʦʨʘ ʜʦʨʦʞʥʽ ʬʨʝʟʠ ʙʫʚʘʶʪʴ ʟ ʢʦʥʩʦʣʴʥʦ 

ʨʦʟʪʘʰʦʚʘʥʠʤ ʨʦʙʦʯʠʤ ʦʨʛʘʥʦʤ, ʟ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʨʦʪʦʨʘ ʚ ʦʩʥʦʚʽ ʤʘʰʠʥʠ ʽ ʟ 

ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʧʦ ʦʩʽ ʢʦʣʽʩ. ɼʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʬʨʝʟʠ ʚʽʜʥʦʩʷʪʴ ʨʦʪʦʨ, ʢʦʞʫʭ, 

ʨʘʤʫ ʨʦʪʦʨʘ ʪʘ ʛʽʜʨʦʩʠʩʪʝʤʫ ʧʽʜʡʦʤʫ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ. ʈʦʪʦʨ, ʨʦʟʪʘʰʦʚʘʥʠʡ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ ʤʘʰʠʥʠ, ʻ ʬʨʝʟʝʨʥʠʤ ʙʘʨʘʙʘʥʦʤ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʟ ʚʘʣʫ ʽ ʨʽʟʮʽʚ. 

ʋ ʥʘʧʨʷʤʢʫ ʨʽʟʘʥʥʷ ˇʨʫʥʪʫ ʜʦʨʦʞʥʽ ʬʨʝʟʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʦʙʨʦʙʣʶʚʘʣʴʥʽ 

ʤʘʩʠʚ ˇʨʫʥʪʫ ʟʚʝʨʭʫ-ʚʥʠʟ ʪʘ ʟʥʠʟʫ-ʚʛʦʨʫ. 

ʈʽʟʮʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʜʦʨʦʞʥʽʭ ʬʨʝʟʘʭ, ʤʘʶʪʴ ʨʽʟʥʫ ʢʦʥʩʪʨʫʢʮʽʶ. 

ʇʝʨʝʚʘʞʥʦ ʟʘʩʪʦʩʦʚʥʽ ʨʽʟʮʽ ʥʘ ʩʫʯʘʩʥʠʭ ɸɼʌ ʟʙʽʨʥʽ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʪʚʝʨʜʦʩʧʣʘʚʥʦʛʦ ʥʘʢʦʥʝʯʥʠʢʘ ʪʘ ʢʦʨʧʫʩʫ. ʅʘʢʦʥʝʯʥʠʢ ʨʽʟʮʷ ʤʽʮʥʦ ʚʧʘʷʥʠʡ ʫ 

ʩʪʘʣʝʚʠʡ ʢʦʨʧʫʩ, ʱʦ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʫ ʨʽʟʮʝʪʨʠʤʘʯʽ ʥʘ ʬʨʝʟʝʨʥʦʤʫ ʙʘʨʘʙʘʥʽ. 

ʑʦʙ ʮʝ ʟ'ʻʜʥʘʥʥʷ ʥʘʜʽʡʥʦ ʟʙʝʨʽʛʘʣʦʩʷ ʥʘʚʽʪʴ ʧʨʠ ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʥʷʭ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʘʡʢʘ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ 

ʤʽʮʥʽʩʪʴ. ʎʝʡ ʜʫʞʝ ʚʘʞʣʠʚʠʡ ʧʘʨʘʤʝʪʨ ʷʢʦʩʪʽ ʧʦʩʪʽʡʥʦ ʢʦʥʪʨʦʣʶʻʪʴʩʷ 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ɻʦʣʦʚʢʘ ʨʽʟʮʷ ʧʦʚʠʥʥʘ ʚʠʪʨʠʤʫʚʘʪʠ 

ʚʝʣʠʯʝʟʥʽ ʟʨʽʟʫʶʯʠ ʪʘ ʫʜʘʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʆʜʥʦʯʘʩʥʦ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʨʽʟʝʮʴ ʧʦʚʠʥʝʥ ʤʽʮʥʦ ʩʠʜʽʪʠ ʚ ʨʽʟʮʝʪʨʠʤʘʯʽ, ʥʝ ʧʽʜʜʘʶʯʠʩʴ ʧʨʠ 

ʮʴʦʤʫ ʨʫʡʥʫʚʘʥʥʶ. ɿʥʦʰʫʚʘʥʥʷ ʨʽʟʮʝʪʨʠʤʘʯʘ ʚʠʨʽʰʘʣʴʥʠʤ ʯʠʥʦʤ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢʦʥʩʪʨʫʢʮʽʾ ʨʽʟʮʷ. 

ʇʨʦʤʠʩʣʦʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʨʽʟʮʽʚ ʜʦʟʚʦʣʠʣʠ ʚʩʪʘʥʦʚʠʪʠ, 

ʱʦ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʠ ʰʠʨʠʥʽ 500 ʤʤ ʽ ʛʣʠʙʠʥʽ 100 ʤʤ 

ʬʨʝʟʝʨʫʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 5700-6000 ʤ
2
 ʪʘ ʥʝʜʦʩʪʘʪʥʽʡ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʯʘʩʪʦʾ (ʚʽʜ 2 ʜʦ 3 ʪʠʞʥʽʚ) ʟʘʤʽʥʠ ʟʥʦʰʝʥʠʭ ʜʝʪʘʣʝʡ. 

ʏʠʤ ʙʽʣʴʰʠʡ ʟʥʦʰʝʥʠʡ ʨʽʟʝʮʴ, ʪʠʤ ʙʽʣʴʰʠʡ ʝʬʝʢʪʠʚʥʠʡ ʜʽʘʤʝʪʨ ʡʦʛʦ 
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ʪʚʝʨʜʦʩʧʣʘʚʥʦʛʦ ʥʘʢʦʥʝʯʥʠʢʘ, ʚʽʜʧʦʚʽʜʥʦ ʤʝʥʰʘ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʜʦ ʟʘʛʣʠʙʣʝʥʥʷ 

ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥ. ʋ ʨʝʟʫʣʴʪʘʪʽ, ʟʥʠʞʫʻʪʴʩʷ ʦʙʩʷʛ ʤʘʪʝʨʽʘʣʫ, ʟʥʷʪʦʛʦ ʧʨʠ 

ʬʨʝʟʝʨʫʚʘʥʥʽ ʪʘ ʟʘʛʘʣʦʤ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ɼʌ. 

ɻʣʠʙʠʥʘ ʬʨʝʟʝʨʫʚʘʥʥʷ ʽ ʰʚʠʜʢʽʩʪʴ ʤʘʰʠʥʠ ʧʨʠ ʮʴʦʤʫ, ʧʦʨʷʜ ʟ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʬʨʝʟʝʨʫʻʪʴʩʷ, ʤʘʶʪʴ ʥʘʡʚʘʞʣʠʚʽʰʠʡ ʚʧʣʠʚ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʊʘʢ ʩʘʤʦ ʽʩʪʦʪʥʠʤ ʬʘʢʪʦʨʦʤ ʻ ʪʝ, ʱʦ ʧʨʠ ʨʽʟʥʠʭ ʛʣʠʙʠʥʘʭ 

ʬʨʝʟʝʨʫʚʘʥʥʷ ʧʨʦʬʽʣʴ ʨʽʟʘʥʥʷ ʩʪʨʫʞʢʠ ʩʠʣʴʥʦ ʟʤʽʥʶʪ̒ʴʩʷ, ʮʝ ʧʨʷʤʦ ʚʧʣʠʚʘʻ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʥʘ ʟʥʦʩ ʨʽʟʮʽʚ ʽ ʨʽʟʮʝʪʨʠʤʘʯʽʚ. ʅʘʡʙʽʣʴʰʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʠ 

ʥʘʡʤʝʥʰʦʤʫ ʟʥʦʰʫʚʘʥʥʽ ʨʽʟʮʽʚ ʚʝʣʠʢʽ ʬʨʝʟʠ ʜʦʩʷʛʘʶʪʴ ʧʨʠ ʛʣʠʙʠʥʽ 

ʬʨʝʟʝʨʫʚʘʥʥʷ ʚʽʜ 100 ʜʦ 150 ʤʤ. 

ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʟʥʦʰʝʥʠʭ ʨʽʟʮʽʚ ʥʘ ʙʘʨʘʙʘʥʘʭ ʬʨʝʟ ʜʦʟʚʦʣʠʣʘ 

ʚʠʷʚʠʪʠ, ʱʦ ʙʣʠʟʴʢʦ 63% ʾʭ ʧʽʜʜʘʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʦʤʫ ʟʥʦʰʫʚʘʥʥʷ, ʧʨʠ ʷʢʦʤʫ 

ʢʦʨʧʫʩ ʨʽʟʮʷ ʨʫʡʥʫʻʪʴʩʷ ʚ ʤʽʨʫ ʟʥʦʩʫ ʥʘʢʦʥʝʯʥʠʢʘ (ʨʠʩ.1). 

 
ʈʠʩʫʥʦʢ 1 ï ʈʽʟʮʽ ʙʘʨʘʙʘʥʥʠʭ ʬʨʝʟ: ʘ ï ʥʦʚʠʡ; ʙ-ʜ ï ʟʥʦʰʝʥʽ 

 

ʇʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʠʭ ʨʽʟʮʽʚ ʥʘ ʦʜʥʽʡ ʤʘʰʠʥʽ (72 ʘʙʦ 150 ʰʪ) 

ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʩʝʨʝʜʥʽʡ ʨʝʟʫʣʴʪʘʪ ʭʘʨʘʢʪʝʨʫ ʟʥʦʰʫʚʘʥʥʷ. ʉʚʦʻʯʘʩʥʝ ʚʽʜʥʦʚʥʝ 

ʟʤʽʮʥʝʥʥʷ (ʷʢʱʦ ʥʘʢʦʥʝʯʥʠʢ ʟʥʦʰʝʥʠʡ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 20 % - ȹLʥʘʢ Ò 2,5 ʤʤ) 

ʘʙʦ ʧʦʧʝʨʝʜʥʻ ʥʘʧʣʘʚʣʝʥʥʷ ʜʦ ʧʦʯʘʪʢʫ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʙʘʣʘʥʩ ʪʝʨʤʽʥʽʚ ʩʣʫʞʙʠ ʨʦʙʦʯʦʾ ʢʨʦʤʢʠ ʪʘ ʢʦʨʧʫʩʫ ʨʽʟʮʷ. ɹʣʠʟʴʢʦ 19% ʨʦʙʦʯʠʭ 

ʦʨʛʘʥʽʚ ʟʥʦʰʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʨʘʡʦʥʽ ʢʦʨʧʫʩʫ, ʱʦ ʚʠʢʣʠʢʘʻ ʧʦʪʦʥʰʝʥʥʷ 

ʨʽʟʮʽʚ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʧʘʜʘʥʥʷ ʥʘʢʦʥʝʯʥʠʢʘ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʦʪʦʥʰʝʥʥʷ 

ʨʽʟʮʷ ʯʘʩʦʤ ʚʠʢʣʠʢʘʻ ʡʦʛʦ ʜʝʬʦʨʤʘʮʽʡʥʝ ʞʦʣʦʙʣʝʥʥ.̫ 
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ɺ.ɸ. ʃʫʢʘʰ, ʃ.ʄ. ɺʠʨʦʚʝʮʴ, ʆ. ɺ. ʄʝʣʴʥʠʯʫʢ // ʇʦʨʦʜʦʨʘʟʨʫʰʘʶʱʠʡ ʠ 

ʤʝʪʘʣʣʦʦʙʨʘʙʘʪʳʚʘʶʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ï ʪʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʷ ʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ 
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ʈʦʟʨʦʙʣʝʥʦ ʩʧʦʩʽʙ ʦʪʨʠʤʘʥʥʷ ʟʥʦʩʦʩʪʽʡʢʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʧʦʢʨʠʪʪʽʚ 

ʝʣʝʢʪʨʦʰʣʘʢʦʚʠʤ ʥʘʧʣʘʚʣʝʥʥʷʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʨʫʤʦʧʽʜʚʽʜʥʦʛʦ 

ʢʨʠʩʪʘʣʽʟʘʪʦʨʘ ʽ ʧʦʨʦʰʢʦʚʠʭ ʜʨʦʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʜʝʪʦʥʘʮʽʡʥʫ ʰʠʭʪʫ ʚʽʜ 

ʫʪʠʣʽʟʘʮʽʾ ʙʦʻʧʨʠʧʘʩʽʚ ʪʘ ʙʝʥʪʦʥʽʪʦʚʫ ʛʣʠʥʫ. ɺʠʚʯʝʥʦ ʪʝʨʤʽʯʥʽ ʫʤʦʚʠ 

ʬʦʨʤʫʚʘʥʥʷ ʪʦʥʢʦʛʦ ʰʘʨʫ ʟʥʦʩʦʩʪʽʡʢʦʛʦ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʽ ʚʠʷʚʣʝʥʘ 

ʢʽʥʝʪʠʢʘ ʧʝʨʝʭʦʜʫ ʚ ʥʴʦʛʦ ʤʽʢʨʦʯʘʩʪʠʥʦʢ ʟ ʥʘʧʦʚʥʶʚʘʯʘ ʧʦʨʦʰʢʦʚʦʛʦ ʜʨʦʪʫ. 

ʂʦʤʧʦʟʠʮʽʡʥʽ ʩʧʣʘʚʠ, ʚ ʩʪʨʫʢʪʫʨʫ ʷʢʠʭ ʚʧʨʦʚʘʜʞʝʥʽ ʥʘʥʦʯʘʩʪʠʥʢʠ 

ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ, ʤʘʶʪʴ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʪʚʝʨʜʦʩʪʽ ʽ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ. 

ʅʘʧʣʘʚʣʝʥʥʷ ʪʘʢʠʭ ʩʧʣʘʚʽʚ ʥʘ ʨʦʙʦʯʽ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʝʡ ʤʘʰʠʥ, ʱʦ ʧʨʘʮʶʶʪʴ ʚ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ, ʚʠʢʦʥʫʶʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʦʢʨʠʪʠʭ ʽ ʪʨʫʙʯʘʩʪʠʭ ʝʣʝʢʪʨʦʜʽʚ, ʧʦʨʦʰʢʦʚʠʭ ʩʫʤʽʰʝʡ, ʘ ʪʘʢʦʞ ʬʣʶʩʽʚ, ʱʦ 

ʤʽʩʪʷʪʴ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʯʘʩʪʠʥʢʠ ʢʘʨʙʽʜʽʚ ʽ ʙʦʨʠʜʽʚ ʤʝʪʘʣʽʚ. ʆʜʥʘʢ 

ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʜʣʷ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʫʛʦʚʽ ʽ ʛʘʟʦʧʦʣʫʤʝʥʝʚʽ ʩʧʦʩʦʙʠ ʥʘʧʣʘʚʣʝʥʥʷ 

ʤʘʶʪʴ ʥʠʟʴʢʫ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɹʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʤʝʭʘʥʽʟʦʚʘʥʽ 

ʩʧʦʩʦʙʠ ʝʣʝʢʪʨʦʰʣʘʢʦʚʦʛʦ ʥʘʧʣʘʚʣʝʥʥʷ ʧʦʨʦʰʢʦʚʠʤʠ ʜʨʦʪʘʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʚ 

ʥʘʧʦʚʥʶʚʘʯʽ ʪʫʛʦʧʣʘʚʢʽ ʪʚʝʨʜʽ ʢʦʤʧʦʥʝʥʪʠ. ʎʽʣʝʩʧʨʷʤʦʚʘʥʦ ʢʝʨʫʚʘʪʠ ʷʢʽʩʪʶ 

ʦʜʝʨʞʫʚʘʥʦʛʦ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʤʦʞʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ 

ʝʣʝʢʪʨʦʰʣʘʢʦʚʦʛʦ ʥʘʧʣʘʚʣʝʥʥʷ ʚ ʩʪʨʫʤʦʧʽʜʚʽʜʥʦʤʫ ʢʨʠʩʪʘʣʽʟʘʪʦʨʽ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʚ ʰʣʘʢʫ ʷʢ ʧʦʙʣʠʟʫ ʤʝʪʘʣʝʚʦʾ ʚʘʥʥʠ, 

ʪʘʢ ʽ ʚ ʦʙʣʘʩʪʽ ʧʣʘʚʣʝʥʥʷ ʥʘʧʣʘʚʣʶʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠ 

ʤʽʥʽʤʘʣʴʥʦʤʫ ʽ ʨʽʚʥʦʤʽʨʥʦʤʫ ʧʨʦʧʣʘʚʣʝʥʥʽ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ ʩʪʚʦʨʶʚʘʪʠ 

ʫʤʦʚʠ ʜʣʷ ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʧʝʨʝʭʦʜʫ ʪʫʛʦʧʣʘʚʢʠʭ ʯʘʩʪʠʥʦʢ ʚ ʥʘʧʣʘʚʣʝʥʠʡ ʤʝʪʘʣ. 

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʪʦʥʢʦʛʦ ʰʘʨʫ 

ʟʥʦʩʦʩʪʽʡʢʦʛʦ ʤʝʪʘʣʫ ʧʨʠ ʝʣʝʢʪʨʦʰʣʘʢʦʚʦʤʫ ʥʘʧʣʘʚʣʝʥʥʽ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ 

ʧʦʣʦʞʝʥʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʨʫʤʦʧʽʜʚʽʜʥʦʛʦ ʢʨʠʩʪʘʣʽʟʘʪʦʨʘ ʽ ʧʦʨʦʰʢʦʚʠʭ 

ʜʨʦʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʜʝʪʦʥʘʮʽʡʥʫ ʰʠʭʪʫ ʚʽʜ ʫʪʠʣʽʟʘʮʽʾ ʙʦʻʧʨʠʧʘʩʽʚ ʪʘ ʙʝʥʪʦʥʽʪʦʚʫ 

ʛʣʠʥʫ. 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ɿʨʘʟʢʠ ʩʧʣʘʚʽʚ ʥʘʧʣʘʚʣʷʣʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʨʦʰʢʦʚʠʭ ʜʨʦʪʽʚ, ʧʦʨʦʞʥʠʩʪʠʭ ʛʨʘʬʽʪʦʚʠʭ ʝʣʝʢʪʨʦʜʽʚ ʽ ʚʦʜʦ-

ʦʭʦʣʦʜʞʫʚʘʥʦʛʦ ʜʚʦʩʝʢʮʽʡʥʦʛʦ ʩʪʨʫʤʦʧʽʜʚʽʜʥʦʛʦ ʢʨʠʩʪʘʣʽʟʘʪʦʨʘ (ʨʠʩ. 1). 

ɻʨʘʬʽʪʦʚʽ ʝʣʝʢʪʨʦʜʠ, ʩʪʨʫʤʦʧʽʜʚʽʜʥʦʛʦ ʢʨʠʩʪʘʣʽʟʘʪʦʨʘ ʽ ʚʠʨʽʙ ʚʢʣʶʯʝʥʽ ʚ 

ʤʝʨʝʞʫ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʧʦʩʪʽʡʥʠʤ ʩʪʨʫʤʦʤ ʟʘ ʜʚʦʢʦʥʪʫʨʥʦʶ ʩʭʝʤʦʶ [1]. 

ʆʩʥʦʚʥʽ ʨʝʞʠʤʠ ʥʘʧʣʘʚʣʝʥʥʷ: ʰʚʠʜʢʽʩʪʴ ʧʦʜʘʯʽ ʜʨʦʪʫ 11,4 ʩʤ/ʭʚ, ʨʝʞʠʤ 

ʥʘʧʣʘʚʣʝʥʥʷ ʩʪʨʫʤ 1,2-1,5 ʢɸ, ʥʘʧʨʫʛʘ 32-35 V. ʊʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 
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ʨʦʙʦʯʠʡ ʬʣʶʩ ɸʅʌ-29 ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʷʢʦʛʦ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 1. ɼʨʦʪʠ 

ʜʽʘʤʝʪʨʦʤ 2,8ʤʤ ʚʠʛʦʪʦʚʣʷʣʠ ʟʽ ʩʪʘʣʝʚʦʾ ʩʪʨʽʯʢʠ ʪʦʚʱʠʥʦʶ 0,3ʤʤ. ɺ ʷʢʦʩʪʽ 

ʥʘʧʦʚʥʶʚʘʯʘ ʧʦʨʦʰʢʦʚʦʾ ʧʨʦʚʦʣʦʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʦʨʦʰʢʠ ʨʽʟʥʦʛʦ 

ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʘ ʪʘʢʦʞ ʜʝʪʦʥʘʮʽʡʥʫ ʰʠʭʪʫ ʪʘ ʙʝʥʪʦʥʽʪʦʚʫ ʛʣʠʥʫ ʫ ʢʽʣʴʢʦʩʪʽ 

5-7% ʚʽʜ ʤʘʩʠ ʝʣʝʢʪʨʦʜʫ. ɿ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʯʘʩʪʠʥʦʢ 15ʤʢʤ. ʍʽʤʽʯʥʠʡ ʘʥʘʣʽʟ 

ʜʝʪʦʥʘʮʽʡʥʦʾ ʰʠʭʪʠ ʚʽʜ ʫʪʠʣʽʟʘʮʽʾ ʙʦʻʧʨʠʧʘʩʽʚ ʪʘ ʙʝʥʪʦʥʽʪʦʚʦʾ ʛʣʠʥʠ ʥʘʚʝʜʝʥʦ ʫ 

ʪʘʙʣʠʮʷʭ 2 ʽ 3. 

 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʧʨʦʮʝʩʫ 

ʝʣʝʢʪʨʦʰʣʘʢʦʚʦʛʦ ʥʘʧʣʘʚʣʝʥʥʷ: 1, 

2 ï ʩʪʨʫʤʦʧʽʜʚʽʜʥʘ ʽ ʬʦʨʤʫʶʯʘ 

ʩʝʢʮʽʾ ʢʨʠʩʪʘʣʽʟʘʪʦʨʘ; 3 ï 

ʢʝʨʘʤʽʯʥʠʡ ʝʣʝʤʝʥʪ; 4 ï ʛʨʘʬʽʪʦʚʝ 

ʬʫʪʝʨʫʚʘʥʥʷ; 5 ï ʧʦʨʦʰʢʦʚʠʡ ʜʨʽʪ; 

6 ï ʢʝʨʘʤʽʯʥʘ ʪʨʫʙʢʘ; 7 ï 

ʧʦʨʦʞʥʠʩʪʠʡ ʛʨʘʬʽʪʦʚʠʡ ʝʣʝʢʪʨʦʜ; 

8 ï ʰʣʘʢʦʚʘ ʚʘʥʥʘ; 9 ï ʤʝʪʘʣʝʚʘ 

ʚʘʥʥʘ; 10 ï ʚʠʨʽʙ; 11 ï ʥʘʧʣʘʚʣʝʥʠʡ 

ʤʝʪʘʣ; 12 ï ʜʞʝʨʝʣʦ ʩʪʨʫʤʫ 
 

ʊʘʙʣʠʮʷ 1 ï ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʬʣʶʩʫ 

SiO2 CaO MgO CaF2 Al 2O3 ʉ Fe2O3 S P 

11-15 24-30 2-6 37-45 13-17 
ʅʝ ʙʽʣʴʰʝ 

0,10 

ʅʝ ʙʽʣʴʰʝ 

0,5 

ʅʝ ʙʽʣʴʰʝ 

0,06 

ʅʝ ʙʽʣʴʰʝ 

0,03 

 

ʅʘʚʝʜʝʥʥʷ ʰʣʘʢʦʚʦʾ ʚʘʥʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʩʘʤʦʤʫ ʢʨʠʩʪʘʣʽʟʘʪʦʨʽ (ʪʚʝʨʜʠʡ 

ʩʪʘʨʪ) ʛʨʘʬʽʪʦʚʠʤ ʝʣʝʢʪʨʦʜʦʤ Ï20ʤʤ. ɺʝʨʭʥʽʡ ʨʽʚʝʥʴ ʚʘʥʥʠ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ 

ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʩʪʨʫʤʦʧʽʜʚʽʜʥʦʾ ʩʝʢʮʽʾ ʢʨʠʩʪʘʣʽʟʘʪʦʨʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʙʦʯʦʤʫ 

ʩʪʨʫʤʫ ʧʨʦʪʽʢʘʪʠ ʚʽʜ ʩʪʨʫʤʦʧʽʜʚʽʜʥʦʾ ʩʝʢʮʽʾ ʯʝʨʝʟ ʚʘʥʥʫ ʥʘ ʥʘʧʣʘʚʣʶʚʘʥʫ 

ʟʘʛʦʪʦʚʢʫ, ʧʽʜʢʣʶʯʝʥʫ ʜʦ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ.  
 

ʊʘʙʣʠʮʷ 2 ï ʍʽʤ̔ʯʥʠʡ ʩʢʣʘʜ ʙʝʥʪʦʥʽʪʦʚʦʾ ʛʣʠʥʠ 
Fe K Ca S Mg Si Al  Na 

1,65 0,25 0,15 0,06 0,2 54,88 32,42 0,3 
 

ʊʘʙʣʠʮʷ 3 ï ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʜʝʪʦʥʘʮʽʡʥʦʾ ʰʠʭʪʠ ʚʽʜ ʫʪʠʣʽʟʘʮʽʾ ʙʦʻʧʨʠʧʘʩʽʚ 
Na Mg Al  Si S P Ba Ca C 

0,005 0,21 0,7 0,25 0,002 0,02 0,36 0,045 0,46 

Cl K Fe O Ti Cu Zn Pb 

0,45 0,013 0,06 2,59 0,07 0,26 0,15 0,29 
 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʥʘ ʘʙʨʘʟʠʚʥʝ ʟʥʦʰʫʚʘʥʥʷ ʧʨʠ ʪʝʨʪʽ 

ʧʨʠ ʞʦʨʩʪʢʦ ʟʘʢʨʽʧʣʝʥʦʤʫ ʘʙʨʘʟʠʚʽ ʧʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʽʡ 

ʤʘʰʠʥʽ. ʉʪʘʪʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʨʘʟʦʢ ʤʘʻ ʩʪʘʥʦʚʠʪʠ 0,950 ʄʇʘ. ʇʦʚʝʨʭʥʷ 

ʪʝʨʪʷ ʧʨʝʜʩʪʘʚʣʷʪʠʤʝ ʩʦʙʦʶ ʰʣʽʬʫʚʘʣʴʥʠʡ ʧʘʧʽʨ ʽʟ ʟʝʨʥʠʩʪʽʩʪʶ ʘʙʨʘʟʠʚʫ P100. 

ʂʦʝʬʽʮʽʻʥʪ ʚʽʜʥʦʩʥʦʾ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʤʝʪʘʣʫ ʚʠʟʥʘʯʘʪʠ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʚʪʨʘʪʠ 

ʤʘʩʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʘʟʢʘ ʜʦ ʚʪʨʘʪʠ ʤʘʩʠ ʟʨʘʟʢʘ. 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʚʦʢʦʥʪʫʨʥʦʾ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʢʨʠʩʪʘʣʽʟʘʪʦʨʘ ʽ 

ʝʣʝʢʪʨʦʜʽʚ ʧʦʩʪʽʡʥʠʤ ʩʪʨʫʤʦʤ ʪʝʧʣʦʚʘ ʧʦʪʫʞʥʽʩʪʴ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʰʣʘʢʫ ʧʨʠ 

ʧʨʦʪʽʢʘʥʥʽ ʩʪʨʫʤʫ ʯʝʨʝʟ ʢʦʥʪʫʨ "ʩʝʢʮʽʷ - ʚʠʨʽʙ", ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʽʡʢʝ 

ʧʽʜʪʨʠʤʘʥʥʷ ʝʣʝʢʪʨʦʰʣʘʢʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʪʘʢʦʞ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ 

ʦʜʥʦʨʽʜʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʦʩʴʦʚʦʛʦ ʧʝʨʝʪʠʥʫ 

ʰʣʘʢʦʚʦʾ ʚʘʥʥʠ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʨʽʚʥʦʤʽʨʥʫ ʛʣʠʙʠʥʫ ʧʨʦʧʣʘʚʣʝʥʥʷ ʦʩʥʦʚʥʦʛʦ 

ʤʝʪʘʣʫ ʽ ʩʪʘʣʽʩʪʴ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦ ʰʠʨʠʥʽ ʥʘʧʣʘʚʣʝʥʦʛʦ ʰʘʨʫ. ʎʝ 

ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʩʪʨʫʤʦʧʽʜʚʽʜʥʦʛʦ ʢʨʠʩʪʘʣʽʟʘʪʦʨʘ 

ʢʽʣʴʮʝʧʦʜʽʙʥʦʛʦ ʢʝʨʘʤʽʯʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʚ ʧʨʦʪʦʯʮʽ, ʱʦ ʬʦʨʤʫʻ 

ʩʝʢʮʽʾ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʧʦʜʽʣ, ʧʨʦʪʽʢʘʻ ʯʝʨʝʟ ʰʣʘʢ ʟ ʧʦʚʝʨʭʥʽ 

ʩʪʨʫʤʦʧʽʜʚʽʜʥʦʾ ʩʝʢʮʽʾ ʢʨʠʩʪʘʣʽʟʘʪʦʨʘ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʪʦʧʦʣʦʛʽʾ ʝʣʝʢʪʨʠʯʥʠʭ ʧʦʣʽʚ ʚ ʰʣʘʢʫ, ʚʠʢʦʥʘʥʘ ʟʘ 

ʤʝʪʦʜʠʢʦʶ [2], ʧʦʢʘʟʘʣʦ, ʱʦ ʪʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʩʪʨʫʤʦʧʽʜʚʽʜʥʦʛʦ ʢʨʠʩʪʘʣʽʟʘʪʦʨʘ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʙʽʣʴʰʠʪʠ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʚ ʦʙʩʷʟʽ ʰʣʘʢʫ, ʨʦʟʪʘʰʦʚʘʥʦʤʫ ʧʦ 

ʧʝʨʠʤʝʪʨʫ ʤʝʪʘʣʝʚʦʾ ʚʘʥʥʠ, ʟʘ ʨʘʭʫʥʦʢ 2-3 ʨʘʟʦʚʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʱʽʣʴʥʦʩʪʽ 

ʩʪʨʫʤʫ ʚ ʮʽʡ ʦʙʣʘʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤ ʦʙʩʷʛʦʤ ʰʣʘʢʦʚʦʾ ʚʘʥʥʠ. ʎʝ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʪʝʤʧʝʨʘʪʫʨʠ ʟʚʘʨʶʚʘʣʴʥʦʾ ʚʘʥʥʠ ʽ ʟʤʝʥʰʝʥʥʶ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʥʘʪʷʛʫ ʥʘ ʤʽʞʬʘʟʥʠʭ ʤʝʞʘʭ ʚ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʽʡ ʧʝʨʠʬʝʨʽʡʥʽʡ ʟʦʥʽ 

ʟʚʘʨʶʚʘʣʴʥʦʾ ʚʘʥʥʠ, ʜʝ ʧʽʜʚʠʱʝʥʘ ʰʚʠʜʢʽʩʪʴ ʪʝʧʣʦʚʽʜʚʝʜʝʥʥʷ ʚ ʢʨʠʩʪʘʣʽʟʘʪʦʨ. 

ʇʨʠ ʮʴʦʤʫ ʪʝʧʣʦʚʘ ʧʦʪʫʞʥʽʩʪʴ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʧʨʠʝʣʝʢʪʨʦʜʥʠʭ ʦʙʣʘʩʪʷʭ 

ʰʣʘʢʦʚʦʾ ʚʘʥʥʠ, ʚʠʪʨʘʯʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʧʣʘʚʣʝʥʥʷ ʝʣʝʢʪʨʦʥʝʡʪʨʘʣʴʥʠʭ 

ʧʨʠʩʘʜʥʠʭ ʜʨʦʪʽʚ. ʋʪʚʦʨʝʥʽ ʧʨʠ ʩʧʽʣʴʥʦʤʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʤʫ ʚʧʣʠʚʽ ʚʽʜ 

ʩʪʨʫʤʦʧʽʜʚʽʜʥʦʾ ʩʝʢʮʽʾ ʢʨʠʩʪʘʣʽʟʘʪʦʨʘ ʽ ʝʣʝʢʪʨʦʜʽʚ ʮʠʨʢʫʣʷʮʽʡʥʽ ʧʦʪʦʢʠ ʚ 

ʰʣʘʢʦʚʽʡ ʚʘʥʥʽ ʩʧʨʠʷʶʪʴ ʾʾ ʧʝʨʝʤʽʰʫʚʘʥʥʶ ʽ ʟʥʠʞʝʥʥʶ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʛʨʘʜʽʻʥʪʽʚ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʷʢʽʩʥʝ ʬʦʨʤʫʚʘʥʥʷ ʪʦʥʢʠʭ (ʚʽʜ 2,5ʤʤ) 

ʽ ʰʠʨʦʢʠʭ (ʚʽʜ 50ʤʤ) ʰʘʨʽʚ ʟ ʤʝʪʘʣʝʚʠʭ ʩʧʣʘʚʽʚ ʧʨʠ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʦʤʫ (ʜʦ 

15-20%) ʧʨʦʧʣʘʚʣʝʥʥʽ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ. 

ʈʝʛʫʣʶʚʘʥʥʷ ʚʝʣʠʯʠʥʠ ʩʪʨʫʤʫ, ʱʦ ʧʨʦʪʽʢʘʻ ʯʝʨʝʟ ʝʣʝʢʪʨʦʜ, ʜʦʟʚʦʣʷʻ ʚ 

ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʟʤʽʥʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʰʣʘʢʫ ʚ ʮʠʭ ʟʦʥʘʭ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʩʪʚʦʨʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʪʝʧʣʦʚʽ ʫʤʦʚʠ ʜʣʷ ʧʣʘʚʣʝʥʥʷ ʜʨʦʪʽʚ ʽ ʟʤʝʥʰʠʪʠ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʟʯʠʥʝʥʥʷ ʥʘʥʦʯʘʩʪʠʥʦʢ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʾʭ ʥʘʧʦʚʥʶʚʘʯʽ. 

ɺʠʩʥʦʚʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʝʣʝʢʪʨʦʰʣʘʢʦʚʦʤʫ ʥʘʧʣʘʚʣʝʥʥʽ 

ʜʚʦʢʦʥʪʫʨʥʦʾ ʩʭʝʤʠ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʩʪʨʫʤʦʧʽʜʚʽʜʥʦʛʦ ʢʨʠʩʪʘʣʽʟʘʪʦʨʘ ʽ 

ʧʦʨʦʞʥʠʩʪʠʭ ʛʨʘʬʽʪʦʚʠʭ ʝʣʝʢʪʨʦʜʽʚ ʧʦʩʪʽʡʥʠʤ ʩʪʨʫʤʦʤ, ʘ ʪʘʢʦʞ 

ʝʣʝʢʪʨʦʥʝʡʪʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʦʚʦʛʦ ʜʨʦʪʫ ʟ ʜʦʜʘʚʘʥʥʷʤ ʜʝʪʦʥʘʮʽʡʥʦʾ ʰʠʭʪʠ ʚʽʜ 

ʫʪʠʣʽʟʘʮʽʾ ʙʦʻʧʨʠʧʘʩʽʚ ʪʘ ʙʝʥʪʦʥʽʪʦʚʦʾ ʛʣʠʥʠ ʚ ʩʢʣʘʜʽ ʥʘʧʦʚʥʶʚʘʯʘ ʟʘʙʝʟʧʝʯʫʻ 

ʙʝʟʜʝʬʝʢʪʥʝ ʬʦʨʤʫʚʘʥʥʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʦʚʝʨʭʥʽ ʪʦʥʢʦʛʦ ʰʘʨʫ 

ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʝʚʦʛʦ ʩʧʣʘʚʫ, ʱʦ ʚʦʣʦʜʽʻ ʧʽʜʚʠʱʝʥʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ 

ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ. 
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ʈʆɿʈʆɹʂɸ ANDROID  ɿɸʉʊʆʉʋʅʂʋ ɼʃʗ ʇɽʈɽʊɺʆʈɽʅʅʗ 

ʊɸɹʃʀʏʅʆɻʆ ʇʈɽɼʉʊɸɺʃɽʅʅʗ ɿ ʄɽʊʆʖ ʉʇʈʆʑɽʅʅʗ ʈʆɹʆʊʀ 

ɿ ʊɸɹʃʀʎʗʄʀ ʅɸ ʉʄɸʈʊʌʆʅɸʍ ʏʀ ʇʈʀʉʊʈʆʗʍ  

ɿ ʅʀɿʔʂʆʖ ʈʆɿɼɯʃʔʅʆʖ ɿɼɸʊʅɯʉʊʖ 

 

ʇ. ʄ. ʄɸʃʔʏɽʅʂʆ, ʤʘʛʽʩʪʨ, 

ʏʦʨʥʦʤʦʨʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʇʝʪʨʘ ʄʦʛʠʣʠ,  

ɻ. ʆ. ɯɺɸʅʆɺ, ʢʘʥʜ. ʪʝʭʥ., ʥʘʫʢ, ʜʦʮʝʥʪ,  

ʄʠʢʦʣʘʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. 

 

ʇʠʪʘʥʥʷ ʧʨʦ ʧʨʦʚʝʜʝʥʥʷ ʢʫʨʩʽʚ, ʦʛʣʷʜ ʨʦʙʽʪ ʪʘ ʦʥʣʘʡʥ-ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʣʦ 

ʮʝʥʪʨʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʚ ʦʩʚʽʪʥʴʦʤʫ ʩʝʢʪʦʨʽ ʤʠʥʫʣʦʛʦ ʨʦʢʫ. ʗʢʱʦ ʚʞʝ ʽʩʥʫʻ 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʷʢʽ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʧʦʪʨʝʙʘʤ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʠʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ, ʪʦ ʚʠʥʠʢʘʶʪʴ ʪʨʫʜʥʦʱʽ ʧʨʠ 

ʧʝʨʝʛʣʷʜʽ ʪʘ ʚʠʩʪʘʚʣʝʥʥʽ ʦʮʽʥʦʢ. 

ʉʘʤʝ ʜʣʷ ʮʴʦʛʦ ʩʪʚʦʨʶʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʪʘ 

ʣʘʙʦʨʘʪʦʨʽʾ, ʫʥʽʢʘʣʴʥʽ ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʘʡʪʠ, ʘ ʪʘʢʦʞ 

ʤʦʙʽʣʴʥʽ ʟʘʩʪʦʩʫʥʢʠ ʥʘ ʙʘʟʽ ʫʥʽʚʝʨʩʠʪʝʪʽʚ.  

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʪʘʢʠʤʠ ʝʣʝʢʪʨʦʥʥʠʤʠ ʞʫʨʥʘʣʘʤʠ 

ʟ ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʚʠʥʠʢʘʶʪʴ ʪʨʫʜʥʦʱʽ, ʱʦ ʟʫʤʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʥʘʚʽʛʘʮʽʾ ʫ ʩʤʘʨʪʬʦʥʘʭ. 

ɿʘʩʪʦʩʫʥʦʢ ʧʦʚʠʥʝʥ ʧʝʨʝʪʚʦʨʠʪʠ ʪʘʙʣʠʯʥʝ ʧʦʜʘʥʥʷ ʞʫʨʥʘʣʫ ʚ ʧʦʜʘʥʥʷ, 

ʦʧʪʠʤʽʟʦʚʘʥʝ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʨʦʟʤʽʨ ʝʢʨʘʥʫ ʪʘ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʩʪʨʦʶ ʦʙʯʠʩʣʶʚʘʪʠ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʝʣʝʢʪʨʦʥʥʠʭ ʞʫʨʥʘʣʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ; ʘʥʘʣʽʟ ʚʘʨʽʘʥʪʽʚ ʧʝʨʝʚʝʜʝʥʥʷ 

ʪʘʙʣʠʯʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʴ ʫ ʟʨʫʯʥʽ ʜʣʷ ʤʘʥʽʧʫʣʷʮʽʾ ʥʘ ʤʦʙʽʣʴʥʦʤʫ ʧʨʠʩʪʨʦʾ; 

ʩʪʚʦʨʝʥʥʷ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʞʫʨʥʘʣʫ; ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʟʘʩʪʦʩʫʥʢʫ ʥʘ ʨʝʟʫʣʴʪʘʪ. 

ʈʦʙʦʪʘ ʽʟ ʞʫʨʥʘʣʘʤʠ ʚʽʜʚʽʜʫʚʘʥʥʷ ʪʘ ʦʮʽʥʦʢ ʥʘʡʯʘʩʪʽʰʝ ʚʢʣʶʯʘʻ  ʚ ʩʝʙʝ 

ʨʦʙʦʪʫ ʟ ʪʘʙʣʠʮʷʤʠ. ɹʽʣʴʰʽʩʪʴ ʩʠʩʪʝʤ ʥʘʮʽʣʝʥʘ ʥʘ ʨʦʙʦʪʫ ʥʘ ʇʂ, ʘ ʪʦʤʫ ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʘʡʪʠ, ʷʢʽ ʤʘʶʪʴ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʟʨʫʯʥʠʡ 

ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ. ʇʨʦʙʣʝʤʠ ʚʠʥʠʢʘʶʪʴ ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ 



ɯX ʄʽʞʥʘʨʦʞʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʂʨʘʤʘʨʦʚʩʴʢʽ ʯʠʪʘʥʥʷè 

60 

ʞʝ ʩʘʡʪʽʚ ʟʽ ʩʤʘʨʪʬʦʥʽʚ, ʘʜʞʝ ʘʜʘʧʪʠʚʥʽʩʪʴ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʟʨʫʯʥʽʩʪʴ, ʫ ʮʽʡ 

ʩʠʪʫʘʮʽʾ, ʘʜʞʝ ʢʦʤʽʨʦʢ ʙʘʛʘʪʦ, ʘ ʝʢʨʘʥ ʤʘʣʝʥʴʢʠʡ, ʪʦʤʫ ʥʘʚʽʛʘʮʽʷ ʻ ʩʢʣʘʜʥʦʶ, 

ʱʦ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʝʭʘʥʽʯʥʠʭ ʧʦʤʠʣʦʢ. 

ʎʽʣʴʦʚʦʶ ʛʨʫʧʦʶ ʪʘʢʦʾ ʟʘʷʚʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʰʢʦʣʠ ʯʠ ʫʥʽʚʝʨʩʠʪʝʪʠ, ʷʢʽ ʥʝ 

ʟʘʜʦʚʦʣʝʥʽ ʨʦʙʦʪʦʶ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʨʦʙʦʪʫ ʧʦʜʽʙʥʠʭ 

ʩʠʩʪʝʤ, ʤʠ ʧʨʠʡʰʣʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʚʦʥʠ ʧʦʛʘʥʦ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʨʦʙʦʪʠ ʟʽ 

ʩʤʘʨʪʬʦʥʘʤʠ, ʦʩʢʽʣʴʢʠ ʨʦʟʤʽʨ ʝʢʨʘʥʫ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʩʘʤʘ ʥʘʚʽʛʘʮʽʷ 

ʥʝʟʨʫʯʥʽ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʨʦʙʦʪʠ ʟ ʪʘʙʣʠʮʷʤʠ, ʯʘʩʪʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʞʫʨʥʘʣʽʚ 

ʫʩʧʽʰʥʦʩʪʽ ʪʘ ʚʽʜʚʽʜʫʚʘʥʦʩʪʽ. 

ʆʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ Android ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʧʦʪʫʞʥʠʡ ʤʝʭʘʥʽʟʤ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʪʦʩʫʥʢʽʚ ʥʘ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʷʭ, ʘ ʥʘʡʢʨʘʱʝ ʩʝʙʝ ʧʨʝʜʩʪʘʚʣʷʻ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘ ʩʤʘʨʪʬʦʥʭ ʯʠ ʧʣʘʥʰʝʪʘʭ. ɹʣʠʟʴʢʦ 80% ʫʩʽʭ ʤʦʙʽʣʴʥʠʭ 

ʜʝʚʘʡʩʽʚ ʫ ʩʚʽʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʶ ʦʧʝʨʘʮʽʡʥʫ ʩʠʩʪʝʤʫ ʯʝʨʝʟ ʨʷʜ ʧʝʨʝʚʘʛ ʥʘʜ 

ʽʥʰʠʤʠ. ʎʝ ʽ ʩʪʘʣʦ ʚʠʟʥʘʯʘʣʴʥʠʤ ʜʣʷ ʚʠʙʦʨʫ ʮʽʣʴʦʚʦʾ ʆʉ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʟʘʩʪʦʩʫʥʢʫ. 

ʈʦʟʙʠʪʪʷ ʪʘʙʣʠʮʴ ʥʘ ʯʘʩʪʠʥʠ, ʱʦ ʚʠʥʝʩʝʥʽ ʫ ʨʽʟʥʽ activity ʜʦʟʚʦʣʠʪʴ ʪʘʢʦʞ 

ʟʤʝʥʰʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʩʪʨʽʡ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʚʝʣʠʢʠʤʠ ʦʙôʻʤʘʤʠ ʜʘʥʠʭ 

ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʚ ʢʽʥʮʽ ʩʝʤʝʩʪʨʫ, ʧʽʜ ʯʘʩ ʧʽʜʙʠʚʘʥʥʷ ʧʽʜʩʫʤʢʽʚ. 

ɿʘʩʪʦʩʫʥʢʦʤ ʙʫʜʫʪʴ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʷʢ ʚʠʢʣʘʜʘʯʽ, ʪʘʢ ʽ ʩʪʫʜʝʥʪʠ, ʘ, ʦʪʞʝ, 

ʥʘʡʙʽʣʴʰ ʣʦʛʽʯʥʠʤ ʙʫʜʝ ʨʦʟʧʦʜʽʣ ʬʫʥʢʮʽʦʥʘʣʫ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ: ʚʠʢʣʘʜʘʮʴʢʘ ʪʘ 

ʩʪʫʜʝʥʪʩʴʢʘ. ʌʫʥʢʮʽʦʥʘʣ ʪʘʢʦʞ ʙʫʜʝ ʚʽʜʨʽʟʥʷʪʠʩʷ: ʫ ʩʪʫʜʝʥʪʽʚ ʜʦʩʪʫʧ ʜʦ 

ʽʥʬʦʨʤʘʮʽʾ ʣʠʰʝ ʫ ʬʦʨʤʘʪʽ ʯʠʪʘʥʥʷ, ʪʦʤʫ ʽʥʪʝʨʬʝʡʩ ʦʙʦʭ ʯʘʩʪʠʥ 

ʚʽʜʨʽʟʥʷʪʠʤʝʪʴʩʷ ʽ ʢʦʣʴʦʨʦʚʦʶ ʧʘʣʽʪʨʦʶ. ʇʽʩʣʷ ʘʚʪʦʨʠʟʘʮʽʾ ʧʦʯʠʥʘʻʪʴʩʷ ʨʦʙʦʪʘ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʪʘʙʣʠʮʷʤʠ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʘ, ʥʘʧʦʚʥʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʝʡ ʚʠʛʣʷʜʘʶʪʴ ʧʦ-ʨʽʟʥʦʤʫ. 

ʉʪʚʦʨʝʥʥʷ ʰʘʙʣʦʥʽʚ ʜʦʟʚʦʣʷʻ ʧʨʘʮʶʚʘʪʠ ʟ ʨʽʟʥʠʤʠ ʥʘʙʦʨʘʤ ʜʘʥʠʭ 

ʦʜʥʘʢʦʚʦ, ʱʦ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʧʨʦʮʝʩ ʨʦʙʦʪʠ ʽʟ ʟʘʩʪʦʩʫʥʢʦʤ ʚʟʘʛʘʣʽ. ɿʚʠʯʘʡʥʦ, 

ʜʘʥʽ ʤʘʶʪʴ ʦʙʠʨʘʪʠʩʷ ʦʜʥʦʛʦ ʪʠʧʫ. ʊʦʤʫ, ʜʣʷ ʢʦʞʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʨʝʙʘ 

ʩʪʚʦʨʠʪʠ ʰʘʙʣʦʥʠ, ʷʢʽ ʙʫʜʫʪʴ ʥʘʧʦʚʥʶʚʘʪʠʩʷ ʜʘʥʠʤʠ ʟ ʙʘʟʠ. ɼʣʷ ʟʨʫʯʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʟʘʩʪʦʩʫʥʢʦʤ ʙʫʣʦ ʦʙʨʘʥʦ ʝʣʝʤʝʥʪ RecyclerView, ʱʦ ʧʨʠʟʚʘʥʠʡ 

ʧʦʢʨʘʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ ListView. 

ʅʘʰ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʽ ʩʘʤʽ ʙʘʟʠ ʜʘʥʠʭ, ʱʦ ʽ ʜʣʷ ʩʘʡʪʽʚ, 

ʫʪʽʤ ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ ʥʘ ʪʘʢʠʡ, ʱʦ ʙʫʜʝ ʟʨʫʯʥʠʤ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʟʘʚʜʷʢʠ ʚʠʦʢʨʝʤʣʝʥʥʶ ʧʝʚʥʠʭ ʣʦʛʽʯʥʠʭ 

ʯʘʩʪʠʥ ʽ ʚʠʚʝʜʝʥʥʷ ʩʘʤʝ ʾʭ ʥʘ ʝʢʨʘʥ ʧʨʠʩʪʨʦʶ, ʱʦ ʫʥʝʤʦʞʣʠʚʠʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʭʠʙʥʠʭ ʟʥʘʯʝʥʴ. ɿʘʩʪʦʩʫʥʦʢ ʧʽʜʢʨʝʩʣʶʻ ʥʝʜʦʣʽʢʠ ʧʦʜʽʙʥʠʭ ʩʠʩʪʝʤ ʽ ʤʘʻ ʥʘ ʤʝʪʽ 

ʾʭ ʫʩʫʥʫʪʠ, ʟʙʝʨʽʛʘʶʯʠ ʚʩʽ ʧʝʨʝʚʘʛʠ.  

ʆʩʥʦʚʥʦʶ ʟʘʜʘʯʝʶ ʨʦʟʨʦʙʢʠ ʟʘʩʪʩʦʥʢʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʞʫʨʥʘʣʫ ʟʘʤʽʩʪʴ ʧʘʧʝʨʦʚʦʛʦ ʥʦʩʽʷ. ʊʦʤʫ ʚʩʶ ʫʚʘʛʫ ʧʨʠ ʨʦʟʨʦʙʮʽ ʟʦʩʝʨʝʜʞʝʥʦ 

ʥʘ ʩʪʚʦʨʝʥʥʽ ʧʦʪʫʞʥʦʛʦ ʪʘ ʰʚʠʜʢʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʟ ʨʦʟʧʦʜʽʣʝʥʠʤ ʬʫʥʢʮʽʦʥʘʣʦʤ, 

ʱʦ ʩʧʨʦʩʪʠʪʴ ʥʘʚʽʛʘʮʽʶ ʪʘ ʟʙʽʣʴʰʠʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ʊʝʭʥʦʣʦʛʽʷ ʨʦʟʨʦʙʢʫ ʟʫʤʦʚʣʝʥʘ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʩʘʤʝ ʮʽʣʴʦʚʦʶ ʆʉ. ʇʨʠ 

ʨʦʟʨʦʙʮʽ ʥʘʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʩʭʝʤʘ ʨʦʟʧʦʜʽʣʫ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ 

ʽʥʪʝʨʬʝʡʩʫ ʪʘ ʢʝʨʫʶʯʦʾ ʣʦʛʽʢʠ ʚʽʜʭʦʜʠʪʴ ʚʽʜ ʟʚʠʯʘʡʥʦʛʦ Model-View-Controller, 
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ʦʩʢʽʣʴʢʠ ʧʝʨʝʜʙʘʯʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʚʧʣʠʚʫ ʥʘ ʽʥʪʝʨʬʝʡʩ ʧʨʷʤʦ ʟ ʢʦʜʫ. ʊʦʤʫ ʫʩʽ 

ʝʪʘʧʠ ʨʦʟʨʦʙʢʠ ʚʠʢʦʥʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʨʤ ʨʦʟʨʦʙʢʠ ʟʘ ʩʪʦʩʫʥʢʽʚ ʜʣʷ ʆʉ 

Android. 

ʈʦʟʙʠʪʪʷ ʪʘʙʣʠʮʴ ʥʘ ʩʢʣʘʜʦʚʽ ʝʣʝʤʝʥʪʠ ʪʘ ʾʭ ʚʠʚʝʜʝʥʥʷ ʥʘ ʝʢʨʘʥ 

ʧʦʩʪʫʧʦʚʦ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʦʙ'ʻʤ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʠʤ ʧʦʪʨʽʙʥʦ ʦʧʝʨʫʚʘʪʠ, ʱʦ 

ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʧʦʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘʜ ʨʦʙʦʪʦʶ ʙʝʟ ʧʦʪʨʝʙʠ ʫ ʧʦʩʪʽʡʥʦʤʫ 

ʤʘʩʰʪʘʙʫʚʘʥʥʽ ʝʢʨʘʥʫ ʪʘ ʤʝʭʘʥʽʯʥʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʧʦ ʨʦʙʦʯʽʡ ʦʙʣʘʩʪʽ, ʱʦ 

ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ ʰʘʥʩʠ ʥʘ ʚʠʧʘʜʢʦʚʽ ʧʦʤʠʣʢʠ. 

ʋ ʟʚôʷʟʢʫ ʟ ʚʠʱʝʩʢʘʟʘʥʠʤ, ʩʪʘʻ ʦʯʝʚʠʜʥʠʤ, ʱʦ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʦʜʥʦʪʠʧʥʦʾ 

ʨʦʙʦʪʠ, ʟʨʫʯʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦʶ, 

ʦʩʢʽʣʴʢʠ ʤʘʻ ʩʠʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʦʙʦʪʠ. ʊʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʪʦʩʫʥʢʫ ʱʦ ʧʝʨʝʪʚʦʨʶʻ ʪʘʙʣʠʯʥʝ ʧʦʜʘʥʥʷ ʞʫʨʥʘʣʫ ʚ ʧʦʜʘʥʥʷ, 

ʦʧʪʠʤʽʟʦʚʘʥʝ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʻ ʜʦʮʽʣʴʥʠʤ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ 

ʚʠʢʣʘʜʘʯʘ ʪʘ ʾʾ ʧʦʣʝʛʰʝʥʥʷ, ʫ ʟʚôʷʟʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʤʘʨʬʦʥʽʚ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʊɸʊʀʉʊʀʏʅʀʍ ɼɸʅʀʍ ʊɸ ʉʀʉʊɽʄ 

ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ ɼʃʗ ɿʅʀɾɽʅʅʗ ʈɯɺʅʗ ɿɸɹʆʈɻʆɺɸʅʆʉʊɯ 

ʉʊʋɼɽʅʊɯɺ 

 

ʇ. ʄ. ʄɸʃʔʏɽʅʂʆ, ʩʣʫʭʘʯ ʤʘʛʽʩʪʨʠ, 

ʏʦʨʥʦʤʦʨʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʇʝʪʨʘ ʄʦʛʠʣʠ,  

ɻ. ʆ. ɯɺɸʅʆɺ, ʢʘʥʜ. ʪʝʭʥ., ʥʘʫʢ, ʜʦʮʝʥʪ,  

ʄʠʢʦʣʘʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. 

 

ʂʽʣʴʢʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, ʱʦ ʚʽʜʨʘʭʦʚʫʶʪʴʩʷ ʟ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ 

ʢʦʞʥʦʛʦ ʨʦʢʫ ʥʝ ʟʥʠʞʫʻʪʴʩʷ, ʘ ʪʦʤʫ ʚʠʥʠʢʘʻ ʣʦʛʽʯʥʝ ʧʠʪʘʥʥʷ: ʷʢ ʮʝ ʟʤʽʥʠʪʠ. 

ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʨʦʟʽʙʨʘʪʠʩʷ ʚ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥʘʭ ʽ ʚʠʟʥʘʯʠʪʠ, ʷʢʽ ʟ ʥʠʭ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʨʽʰʝʥʽ ʱʝ ʜʦ ʧʦʯʘʪʢʫ ʩʝʩʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

ʆʧʠʪʫʚʘʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʽʩʥʫʶʪʴ ʪʘʢʽ ʦʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ: 

¶ ʥʝʙʘʞʘʥʥʷ ʥʘʚʯʘʪʠʩʴ; 

¶ ʧʨʦʙʣʝʤʠ ʟʽ ʟʜʦʨʦʚôʷʤ; 
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¶ ʢʦʥʬʣʽʢʪʠ ʟ ʚʠʢʣʘʜʘʯʘʤʠ; 

¶ ʥʝʜʦʩʪʘʪʥʷ ʫʚʘʛʘ ʜʦ ʧʝʚʥʦʾ ʜʠʩʮʠʧʣʽʥʠ. 

ʇʝʨʝʛʣʷʥʫʚʰʠ ʾʭ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʧʦʣʦʚʠʥʫ ʟ ʥʠʭ ʤʦʞʥʘ ʥʘʤʘʛʘʪʠʩʷ 

ʚʠʨʽʰʠʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʘʤʦʤʫ ʩʪʫʜʝʥʪʫ, ʘ ʦʪʞʝ, ʩʘʤʝ ʮʽ ʧʨʠʯʠʥʠ ʧʦʪʨʽʙʥʦ 

ʣʽʢʚʽʜʫʚʘʪʠ. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ ʤʝʪʘ ï ʜʦʧʦʤʦʛʪʠ ʩʪʫʜʝʥʪʫ ʧʨʘʚʠʣʴʥʦ ʧʨʠʡʥʷʪʠ 

ʨʽʰʝʥʥʷ ʜʣʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʧʨʦ ʩʪʚʦʨʝʥʥʷ 

ʤʦʙʽʣʴʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ, ʱʦ ʥʘ ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʥʘʜʘʚʘʪʠʤʝ ʤʦʞʣʠʚʝ 

ʨʽʝhʥʥʷ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʦʨʛʽʚ. ɿʘʩʪʦʩʫʥʦʢ, ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʨʦ 

ʫʩʧʽʰʥʽʩʪʴ ʫʩʽʭ ʩʪʫʜʝʥʪʽʚ ʛʨʫʧʠ, ʩʪʚʦʨʶʚʘʪʠʤʝ ʩʪʘʪʠʩʪʠʯʥʫ ʤʦʜʝʣʴ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʥʘʡʢʨʘʱʠʭ ʚʘʨʽʘʥʪʽʚ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʚʠʚʯʝʥʥʷ 

ʜʠʩʮʠʧʣʽʥʠ, ʪʘ, ʥʘ ʦʩʥʦʚʽ ʚʩʪʘʥʦʚʣʝʥʠʭ ʰʘʙʣʦʥʽʚ, ʧʨʠʡʤʘʪʠʤʝ ʨʽʰʝʥʥʷ, ʷʢʝ 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʝ ʩʪʫʜʝʥʪʘʤʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʧʠʪʫʚʘʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʙʘʛʘʪʦ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʤʘʶʪʴ 

ʧʨʦʙʣʝʤʠ ʟ ʚʠʚʯʝʥʥʷʤʠ ʜʝʢʽʣʴʢʦʭ ʜʠʩʮʠʧʣʽʥ, ʦʙʠʨʘʶʪʴ ʧʦ ʦʜʥʽʡ ʟ ʥʠʭ ʜʣʷ 

ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ. ʋ ʨʘʟʽ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʚʠʙʦʨʫ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ï ʩʪʫʜʝʥʪ 

ʤʦʞʝ ʦʪʨʠʤʘʪʠ ʟʘʙʦʨʛʦʚʘʥʽʩʪʴ ʽ ʧʦ ʽʥʰʠʤ ʜʠʩʮʠʧʣʽʥʘʤ, ʘ ʪʦʤʫ ʚʘʞʣʠʚʦ 

ʧʨʘʚʠʣʴʥʦ ʦʙʨʘʪʠ ʰʣʷʭ. 

ʅʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʠʭ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʦʧʠʪʫʚʘʥʥʷ, ʘʩʧʝʢʪʽʚ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʷʢ ʢʦʤʧʣʝʢʩʥʽ ʜʠʩʮʠʧʣʽʥʠ ʤʦʞʫʪʴ ʟʘʪʨʠʤʫʚʘʪʠ ʩʪʫʜʝʥʪʘ ʜʦʚʛʦ ʥʘ 

ʦʜʥʦʤʫ ʤʽʩʮʽ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʛʘʣʴʥʦʛʦ 

ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɸʣʝ ʞ ʙʫʜʴ-ʷʢʘ ʩʠʩʪʝʤʘ ʥʝ ʞʠʚʘ ʽ ʥʝ ʤʦʞʝ ʚʠʟʥʘʯʠʪʠ 

ʷʢʘ ʜʠʩʮʠʧʣʽʥʘ ʻ ʚʘʞʢʦʶ ʯʠ ʢʦʤʧʣʝʢʩʥʦʶ, ʘ ʷʢʘ ʥʽ. ʊʦʤʫ ʮʠʤ ʟʘʡʤʘʪʠʤʝʪʴʩʷ 

ʩʪʘʪʠʩʪʠʯʥʘ ʤʦʜʝʣʴ, ʦʩʢʽʣʴʢʠ ʦʮʽʥʢʠ ʫʩʽʭ ʩʪʫʜʝʥʪʽʚ ʧʦʢʘʟʫʚʘʪʠʤʫʪʴ ʧʦʨʽʛ 

ʚʭʦʜʞʝʥʥʷ. ɯʥʰʽ ʘʩʧʝʢʪʠ ʦʩʥʦʚʫʚʘʪʠʤʫʪʴʩʷ ʥʘ ʨʽʟʥʠʮʽ ʫʩʧʽʰʥʦʩʪʽ ʚʠʙʨʘʥʦʛʦ 

ʩʪʫʜʝʥʪʘ ʪʘ ʽʥʰʠʭ ʽ ʥʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ ʩʠʩʪʝʤʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʚʠʨʘʭʦʚʫʚʘʪʠʤʝ  ʷʢʽ ʟ ʜʠʩʮʠʧʣʽʥ ʻ ʥʘʡʙʽʣʴʰ ʚʜʘʣʠʤʠ ʜʣʷ ʜʦʢʣʘʜʝʥʥʷ ʟʫʩʠʣʴ. 

ɿʘʛʘʣʴʥʘ ʩʫʪʴ ʟʘʩʪʦʩʫʥʢʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʩʪʫʜʝʥʪʠ, ʷʢʽ ʟ ʧʝʚʥʠʭ ʧʨʠʯʠʥ 

ʤʘʶʪʴ ʤʘʣʫ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ, ʽ, ʟ ʚʝʣʠʢʦʶ ʚʽʨʦʛʽʜʥʽʩʪʶ, ʦʪʨʠʤʘʶʪʴ ʙʦʨʛʠ, ʤʘʣʠ 

ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʙʦʨʛʽʚ, ʰʣʷʭʦʤ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ 

ʧʨʦʧʦʥʫʶʪʴ ʯʝʨʛʫ ʟ ʜʠʩʮʠʧʣʽʥ, ʷʢʽ ʤʦʞʥʘ ʫʩʧʽʰʥʦ ʟʘʚʝʨʰʠʪʠ ʟ ʙʽʣʴʰʠʤ 

ʰʘʥʩʦʤ. ɿʚʠʯʘʡʥʦ, ʮʝʡ ʬʫʥʢʮʽʦʥʘʣ ʥʝ ʚʠʨʽʰʫʻ ʧʨʦʙʣʝʤʫ ʟʘ ʩʪʫʜʝʥʪʘ ʽ ʥʝ ʥʘʜʘʻ 

ʩʪʦʚʽʜʩʦʪʢʦʚʦ ʩʧʨʘʚʝʜʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ, ʦʩʢʽʣʴʢʠ 

ʚʨʘʭʦʚʫʻ ʣʠʰʝ ʩʪʘʪʠʩʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ, ʘ ʥʝ ʚʤʽʥʥʷ ʽ ʜʦʩʚʽʜ ʩʪʫʜʝʥʪʘ, ʘʣʝ ʚʩʝ ʞ, 

ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʣʷ ʚʠʩʪʘʚʣʝʥʥʷ ʚʣʘʩʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ. 

ʊʘʢ, ʧʝʨʰʠʡ ʘʩʧʝʢʪ ʧʦʢʘʟʫʻ ʷʢ ʙʘʛʘʪʦ ʙʘʣʽʚ ʱʝ ʧʦʪʨʽʙʥʦ ʥʘʙʨʘʪʠ 

ʩʪʫʜʝʥʪʦʚʽ ʜʣʷ ʟʘʚʝʨʰʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ. ɼʨʫʛʠʡ ʚʠʟʥʘʯʘʻ ʷʢ ʙʘʛʘʪʦ ʙʘʣʽʚ ʟʤʦʛʣʠ 

ʥʘʙʨʘʪʠ ʽʥʰʽ ʩʪʫʜʝʥʪʠ ʽ ʯʠ ʜʘʣʝʢʦ ʚʠʙʨʘʥʠʡ ʩʪʫʜʝʥʪ ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʯʠ ʚʟʘʛʘʣʽ ʚʘʨʪʦ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʮʶ 

ʜʠʩʮʠʧʣʽʥʫ ʫʚʘʛʫ, ʦʩʦʙʣʠʚʦ, ʟʘ ʪʠʞʜʝʥʴ ʜʦ ʟʘʚʝʨʰʝʥʥʷ ʩʝʤʝʩʪʨʫ, ʷʢʱʦ ʩʝʨʝʜʥʽʡ 

ʨʝʟʫʣʴʪʘʪ ʫ ʛʨʫʧʽ ʜʦʩʠʪʴ ʥʠʟʴʢʠʡ, ʽ ʥʘʚʧʘʢʠ, ʷʢʱʦ ʩʝʨʝʜʥʽʡ ʨʝʟʫʣʴʪʘʪ ʚʠʩʦʢʠʡ, 

ʪʦ ʮʷ ʜʠʩʮʠʧʣʽʥʘ ʤʘʻ ʚʠʱʠʡ ʧʨʽʦʨʠʪʝʪ. ʊʨʝʪʽʡ ʘʩʧʝʢʪ ʧʦʢʘʟʫʻ ʥʘʩʢʽʣʴʢʠ ʚʘʞʢʦ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʥʘʙʨʘʪʠ ʤʽʥʽʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ. ʏʝʪʚʝʨʪʠʡ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 
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ʧʦʢʘʟʫʻ ʚʞʝ ʨʝʟʫʣʴʪʘʪ ʜʣʷ ʢʨʘʡʥʽʭ ʤʽʨ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʽʥʘʣʴʥʦʛʦ ʽʩʧʠʪʫ ʯʠ 

ʟʘʣʽʢʫ. 

ʆʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ Android ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʧʦʪʫʞʥʠʡ ʤʝʭʘʥʽʟʤ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʪʦʩʫʥʢʽʚ ʥʘ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʷʭ, ʘ ʥʘʡʢʨʘʱʝ ʩʝʙʝ ʧʨʝʜʩʪʘʚʣʷʻ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘ ʩʤʘʨʪʬʦʥʭ ʯʠ ʧʣʘʥʰʝʪʘʭ. ɹʣʠʟʴʢʦ 80% ʫʩʽʭ ʤʦʙʽʣʴʥʠʭ 

ʜʝʚʘʡʩʽʚ ʫ ʩʚʽʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʶ ʦʧʝʨʘʮʽʡʥʫ ʩʠʩʪʝʤʫ ʯʝʨʝʟ ʨʷʜ ʧʝʨʝʚʘʛ ʥʘʜ 

ʽʥʰʠʤʠ. ʎʝ ʽ ʩʪʘʣʦ ʚʠʟʥʘʯʘʣʴʥʠʤ ʜʣʷ ʚʠʙʦʨʫ ʮʽʣʴʦʚʦʾ ʆʉ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʟʘʩʪʦʩʫʥʢʫ. ɯʥʪʝʨʬʝʡʩ ʟʘʩʪʦʩʫʥʢʫ ʙʫʜʝ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʤ ʽ ʧʦʜʽʣʝʥʠʤ ʥʘ 

ʜʚʽ ʦʩʥʦʚʥʽ ʯʘʩʪʠʥʠ: ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʪʘ, ʚʣʘʩʥʝ, ʩʘʤʽ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʨʽʰʝʥʥʷ. 

ʌʫʥʢʮʽʦʥʘʣ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʘʢʪʠʚʥʦʩʪʽ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ ʽ ʩʣʫʞʠʪʴ 

ʣʠʰʝ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʯʠʩʝʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ɹɼ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʥʠʞʥʷ ʯʘʩʪʠʥʘ, 

ʱʦ ʤʘʻ ʚ ʩʦʙʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʦ ʟʘʢʨʠʪʪʷ ʜʠʩʮʠʧʣʽʥ, ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʽʟʥʠʭ 

ʬʦʨʤʫʣʘʭ ʪʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʥʦʨʤʘʣʽʟʦʚʘʥʽ ʚʠʙʽʨʢʠ, ʱʦ ʚʧʦʨʷʜʢʦʚʘʥʽ ʚʽʜ 

ʥʘʡʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʋ ʟʚôʷʟʢʫ ʟ ʚʠʱʝʩʢʘʟʘʥʠʤ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʧʣʠʚ ʟʦʚʥʽʰʥʽʭ 

ʬʘʢʪʦʨʽʚ ʥʘ ʥʘʚʯʘʥʥʷ ʚʽʜʤʽʥʠʪʠ ʧʦʚʥʽʩʪʶ ʥʝʤʦʞʣʠʚʦ, ʘ ʦʪ ʟʤʝʥʰʠʪʠ ʾʭ ʚʧʣʠʚ ï 

ʪʘʢ. ɼʣʷ ʮʴʦʛʦ ʩʣʽʜ ʚʠʢʦʨʠʩʪʘʪʠ ʩʠʩʪʝʤʫ, ʱʦ ʜʦʧʦʤʦʞʝ ʩʪʫʜʝʥʪʫ ʦʙʨʘʪʠ 

ʧʨʘʚʠʣʴʥʠʡ ʰʣʷʭ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʽ ʪʠʤ ʩʘʤʠʤ ʜʦʧʦʤʦʞʝ ʟʙʝʨʝʛʪʠ 

ʨʽʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 
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ɾʠʪʦʤʠʨʩʴʢʠʡ ʘʛʨʦʪʝʭʥʽʯʥʠʡ ʢʦʣʝʜʞ 
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ɿʘ ʜʝʨʞʘʚʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʋʢʨʘʾʥʠ ɼʉʊʋ 2860-94 [1] ʥʘʜʽʡʥʽʩʪʴ ï ʮʝ 

ʢʦʤʧʣʝʢʩʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʤʘʰʠʥ, ʷʢʫ ʦʮʽʥʶʶʪʴ, ʥʘʧʨʠʢʣʘʜ, ʙʝʟʚʽʜʤʦʚʥʽʩʪʶ ʽ 

ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʽʩʪʶ. ʋ ʩʚʦʶ ʯʝʨʛʫ ʙʝʟʚʽʜʤʦʚʥʽʩʪʴ ʚʠʟʥʘʯʘʶʪʴ ʡʤʦʚʽʨʥʽʩʪʶ 

ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ, ʯʘʩʪʦʪʦʶ ʚʽʜʤʦʚ ʽ ʩʝʨʝʜʥʽʤ ʥʘʨʦʙʽʪʢʦʤ ʥʘ ʚʽʜʤʦʚʫ. ʊʘʢʝ 

ʩʪʦʩʫʻʪʴʩʷ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʽʜʤʦʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʫ ʥʘʜʽʡʥʽʩʪʴ 
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ʚʽʜʧʦʚʽʜʥʠʭ ʤʘʰʠʥ. ʇʠʪʘʥʥʷʤ ʦʮʽʥʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʤʘʰʠʥ 

ʟʘʡʤʘʣʦʩʷ ʟʥʘʯʥʝ ʯʠʩʣʦ ʥʘʫʢʦʚʮʽʚ ʽ ʚ ʪʦʤʫ ʯʠʩʣʽ ʘʚʪʦʨʠ ʧʽʜʨʫʯʥʠʢʽʚ ʽ 

ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʽʙʥʠʢʽʚ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʫ, 

ʤʘʰʠʥʦʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʘʛʨʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʤʝʭʘʥʽʟʘʮʽʾ ʚ ʨʦʩʣʠʥʥʠʮʪʚʽ ʽ ʪʚʘʨʠʥʥʠʮʪʚʽ ʪʘ ʧʝʨʝʨʦʙʥʠʭ 

ʛʘʣʫʟʷʭ. ʊʘʢʽ ʧʠʪʘʥʥʷ ʦʧʨʘʮʴʦʚʫʚʘʣʠ ʖ.ʂ. ʂʽʨʪʙʘʷ, ɹ.ʆ. ʃʽʥʪʚʘʨʴʦʚ, ɺ.ʉ. 

ʂʨʘʤʘʨʦʚ, ɹ.ʉ. ʉʚʽʨʱʝʚʩʴʢʠʡ, ɺ.ʄ. ʄʽʭʣʽʥ ʽ ʡʦʛʦ ʩʧʽʚʘʚʪʦʨʠ, ʖ.ɺ. ɹʫʜʴʢʦ ʟʽ 

ʩʚʦʾʤʠ ʩʧʽʚʘʚʪʦʨʘʤʠ, ʄ.ʄ. ʉʻʚʻʨʥʴʦʚ ʽ ʡʦʛʦ ʧʦʩʣʽʜʦʚʥʠʢʠ, ʃ.ɺ. ʇʦʛʦʨʽʣʠʡ, 

ɺ.ʁ. ʌʦʨʪʫʥʘ, ʄ.ʄ. ʐʘʨʦʚ, ʉ.ɸ. ɯʦʬʽʥʦʚ, ʄ.ɽ. ʌʝʨʝ, ʆ.ʆ. ʄʫʭʽʥ, ʉ.ʄ. 

ʍʨʦʙʦʩʪʦʚ, ʍ.ɻ. ɹʘʨʘʤ, ɻ.ɺ. ɺʝʜʝʥʷʧʽʥ ʽ ʡʦʛʦ ʩʧʽʚʘʚʪʦʨʠ, ʄ.ʂ. ɼʽʜʝʥʢʦ, ɺ.ʖ. 

ɯʣʴʯʝʥʢʦ ʽ ʡʦʛʦ ʩʧʽʚʘʚʪʦʨʠ ʪʘ ʽʥ.  

ɸʚʪʦʨ ʮʴʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʚ ʪʝʭʥʦʣʦʛʽʯʥʫ ʥʘʜʽʡʥʽʩʪʴ 

ʣʴʦʥʦʟʙʠʨʘʣʴʥʠʭ ʢʦʤʙʘʡʥʽʚ (ʃɿʂ) [2] ʽ ʟʦʢʨʝʤʘ ʥʘʨʦʙʽʪʦʢ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʚʽʜʤʦʚʠ ʃɿʂ ʽ ʪʨʠʚʘʣʽʩʪʴ ʾʭ ʫʩʫʥʝʥʥʷ ʚʧʨʦʜʦʚʞ ʟʤʽʥʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʙʘʡʥʽʚ, 

ʯʘʩʪʢʫ ʪʨʠʚʘʣʦʩʪʽ ʫʩʫʥʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʽʜʤʦʚ ʃɿʂ ʚ ʩʪʨʫʢʪʫʨʽ ʯʘʩʫ ʟʤʽʥʠ, 

ʯʘʩʪʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʫ ʟʤʽʥʠ, ʱʦ ʚʨʘʭʦʚʫʻ ʧʨʦʩʪʦʾ ʃɿʂ ʯʝʨʝʟ 

ʫʩʫʥʝʥʥʷ ʾʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʽʜʤʦʚ, ʯʠʩʣʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʽʜʤʦʚ ʃɿʂ ʟʘ ʛʦʜʠʥʫ 

ʟʤʽʥʥʦʛʦ ʯʘʩʫ ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʃɿʂ. ɿôʷʩʦʚʘʥʦ, ʱʦ 

ʝʤʧʽʨʠʯʥʽ ʨʦʟʧʦʜʽʣʠ ʥʘʨʦʙʽʪʢʫ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʫ ʚʽʜʤʦʚʫ ʽ ʪʨʠʚʘʣʦʩʪʽ ʾʭ 

ʫʩʫʥʝʥʥʷ ʟʘ ʭʽ-ʢʚʘʜʨʘʪ ʢʨʠʪʝʨʽʻʤ ʇʽʨʩʦʥʘ ʟ ʡʤʦʚʽʨʥʽʩʪʶ 0,999 ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ 

ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʠʤ ʟʘʢʦʥʦʤ [3].  

ʂʨʽʤ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʪʦʡ ʞʝ 

ʜʝʨʞʘʚʥʠʡ ʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ ʨʝʢʦʤʝʥʜʫʻ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʥʘʜʽʡʥʦʩʪʽ 

ʚʽʜʧʦʚʽʜʥʠʭ ʦʙôʻʢʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽ ʦʢʨʝʤʽ ʦʜʠʥʠʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʽ ʟʜʘʪʥʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ 

ʧʦʪʨʽʙʥʽ ʬʫʥʢʮʽʾ ʚ ʟʘʜʘʥʠʭ ʨʝʞʠʤʘʭ ʪʘ ʫʤʦʚʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʉʪʦʩʦʚʥʦ ʃɿʂ ʜʦ 

ʦʜʠʥʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʜʽʡʥʦʩʪʽ ʥʘ ʥʘʰʫ ʜʫʤʢʫ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʧʨʦʧʫʩʢʥʫ 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʦʯʽʩʫʚʘʣʴʥʦʛʦ ʘʧʘʨʘʪʘ ʢʦʤʙʘʡʥʘ, ʷʢʫ ʦʮʽʥʶʶʪʴ ʝʥʝʨʛʝʪʠʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʨʦʙʦʪʠ. ɼʝʷʢʽ ʟ ʮʠʭ ʧʠʪʘʥʴ ʚʠʩʚʽʪʣʝʥʽ ʫ 

ʧʨʘʮʽ [4].  

ɼʦ ʦʜʠʥʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʜʽʡʥʦʩʪʽ ʃɿʂ ʚʘʨʪʦ ʚʽʜʥʝʩʪʠ ʨʦʟʪʷʛʥʫʪʽʩʪʴ 

ʩʪʝʙʝʣ ʚ ʨʦʟʩʪʝʣʝʥʠʭ ʩʪʨʽʯʢʘʭ ʩʦʣʦʤʠ ʽ ʢʫʪʦʚʫ ʦʨʽʻʥʪʘʮʽʶ ʦʯʽʩʘʥʠʭ ʨʦʩʣʠʥ ʚ 

ʥʠʭ. ʈʦʟʪʷʛʥʫʪʽʩʪʴ ʩʪʝʙʝʣ, ʷʢʽ ʧʦʧʘʜʘʶʪʴ ʚ ʟʦʥʫ ʦʯʽʩʫʚʘʥʥʷ, ʚʠʢʣʠʢʘʻ 

ʧʽʜʚʠʱʝʥʥʷ ʥʝʜʦʦʯʽʩʫʚʘʥʥʷ ʥʘʩʽʥʥʻʚʠʭ ʢʦʨʦʙʦʯʦʢ ʽ ʚʽʜʧʦʚʽʜʥʦ ʟʙʽʣʴʰʝʥʥʷ 

ʚʪʨʘʪ ʥʘʩʽʥʥʷ (ʨʠʩ. 1) ʪʘ ʚʽʜʭʦʜʫ ʩʪʝʙʝʣ ʚ ʧʣʫʪʘʥʠʥʫ.  

ʄʦʜʝʣʴʥʽ ʣʽʥʽʾ ʧʨʷʤʦʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʚʪʨʘʪ ʥʘʩʽʥʥʷ ʚʽʜ ʥʝʜʦʦʯʽʩʫʚʘʥʥʷ 

ɺʥʥ (%) ʥʘ ʨʦʟʪʷʛʥʫʪʽʩʪʴ ʩʪʨʽʯʦʢ ʨʩ (ʨʘʟ) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʩʦʪʠ ʙʨʘʥʥʷ ʣʴʦʥʫ-

ʜʦʚʛʫʥʮʷ ʢʦʤʙʘʡʥʦʤ ʤʘʶʪʴ ʚʠʛʣʷʜ:  

 

ʥʘ ʚʠʩʦʪʽ ʙʨʘʥʥʷ 200 ʤʤ ɺʥʥ = 16,368 ʨʩ ï 18,371      ʧʨʠ  R
2
 = 0,317 ; (1) 

 

ʥʘ ʚʠʩʦʪʽ ʙʨʘʥʥʷ 265 ʤʤ ɺʥʥ = 28,167 ʨʩ ï 33,042      ʧʨʠ  R
2
 = 0,688 ; (2) 

 

ʥʘ ʚʠʩʦʪʽ ʙʨʘʥʥʷ 330 ʤʤ ɺʥʥ = 30,897 ʨʩ ï 33,289      ʧʨʠ  R
2
 = 0,859 . (3) 
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ʈʠʩ. 1. ɺʧʣʠʚ ʨʦʟʪʷʛʥʫʪʦʩʪʽ ʩʪʨʽʯʢʠ ʨʩ ʨʦʟʩʪʝʣʝʥʦʾ ʩʦʣʦʤʠ ʥʘ ʚʪʨʘʪʠ 

ʥʘʩʽʥʥʷ ɺʥʥ ʚʽʜ ʥʝʜʦʦʯʽʩʫʚʘʥʥʷ ʩʪʝʙʝʣ (ʮʠʬʨʘʤʠ ʙʽʣʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʦʟʥʘʯʝʥʴ ʚʢʘʟʘʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʛʨʝʛʘʪʫ ʚ ʢʤ/ʛʦʜ, ʥʘ ʷʢʽʡ ʟʜʽʡʩʥʝʥʽ 

ʚʠʤʽʨʶʚʘʥʥʷ): 1 ï ʚʠʩʦʪʘ ʙʨʘʥʥʷ 200 ʤʤ; 2 ï ʪʝ ʞ 265 ʤʤ; 3 ï ʚʠʩʦʪʘ 

ʙʨʘʥʥʷ 330 ʤʤ) 

 

ɿʘ ʢʫʪʦʚʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʥʘʚʝʜʝʥʠʭ ʨʽʚʥʷʥʴ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʚʠʩʦʪʠ 

ʙʨʘʥʥʷ ʚʪʨʘʪʠ ʥʘʩʽʥʥʷ ʚʽʜ ʥʝʜʦʦʯʽʩʫʚʘʥʥʷ ʟʨʦʩʪʘʶʪʴ.  

ʈʦʟʪʷʛʥʫʪʽʩʪʴ ʩʪʝʙʝʣ ʟʤʝʥʰʫʻ ʚʽʜʩʪʘʥʴ ʤʽʞ ʨʦʟʩʪʝʣʝʥʠʤʠ ʩʪʨʽʯʢʘʤʠ ʽ 

ʩʧʨʠʯʠʥʶʻ ʧʦʛʽʨʰʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʨʫʣʦʥʽʚ ʪʨʝʩʪʠ ʧʨʝʩ-ʧʽʜʙʠʨʘʯʘʤʠ, ʘ 

ʩʬʦʨʤʦʚʘʥʽ ʨʫʣʦʥʠ ʤʘʶʪʴ ʜʝʱʦ ʙʽʣʴʰʫ ʚʠʩʦʪʫ (ʰʠʨʠʥʫ) ʽ ʧʨʠ ʾʭ 

ʥʘʚʘʥʪʘʞʫʚʘʥʥʽ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʧʦʰʢʦʜʞʫʶʪʴʩʷ ʚʝʨʭʽʚʢʘ ʽ ʛʫʟʠʨʝʚʘ 

ʯʘʩʪʠʥʠ ʩʪʝʙʝʣ, ʱʦ ʥʝ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʚʠʭʦʜʫ ʚʦʣʦʢʥʘ ʽ ʧʽʜʚʠʱʝʥʥʶ ʡʦʛʦ 

ʷʢʦʩʪʽ. ʇʝʨʝʢʽʩ ʩʪʝʙʝʣ ʚ ʩʪʨʽʯʮʽ ʽ ʾʭ ʧʝʨʝʭʨʝʱʫʚʘʥʥʷ ʫʩʢʣʘʜʥʶʻ ʘʙʦ 

ʫʥʝʤʦʞʣʠʚʣʶʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʤʝʭʘʥʽʟʘʮʽʾ ʥʘ ʧʽʜʥʽʤʘʥʥʽ ʽ ʧʽʜʙʠʨʘʥʥʽ ʪʘ 

ʟʙʠʨʘʥʥʽ ʣʴʦʥʦʪʨʝʩʪʠ. ʇʝʨʝʢʦʰʫʚʘʥʥʷ ʽ ʧʝʨʝʭʨʝʱʫʚʘʥʥʷ ʩʪʝʙʝʣ ʚ ʩʪʨʽʯʮʽ, ʷʢ 

ʦʜʠʥʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʃʂɿ, ʚʠʩʚʽʪʣʝʥʽ ʨʘʥʽʰʝ [5].  

ʏʠʩʪʦʪʘ ʦʯʽʩʫʚʘʥʥʷ ʩʪʝʙʝʣ ʪʘ ʾʭ ʚʽʜʭʽʜ ʚ ʧʣʫʪʘʥʠʥʫ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʽ 

ʦʮʽʥʶʶʪʴ ʷʢʽʩʪʴ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʃɿʂ, ʪʘʢʦʞ ʚʠʩʪʫʧʘʶʪʴ ʷʢ ʦʜʠʥʠʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ ʮʠʭ ʤʘʰʠʥ. ʂʽʣʴʢʽʩʥʽ ʦʟʥʘʢʠ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʢʨʽʤ ʽʥʰʦʛʦ, 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʝʛʫʣʶʚʘʥʴ ʦʯʽʩʫʚʘʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ ʽ ʟʘʪʠʩʢʥʦʛʦ ʢʦʥʚʝʻʨʘ ʪʘ 

ʨʝʛʫʣʶʚʘʥʴ ʧʦʜʽʣʴʥʠʢʽʚ, ʙʨʘʣʴʥʠʭ ʧʘʩʽʚ ʽ ʧʦʧʝʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ. 

ʈʝʛʫʣʶʚʘʥʥʷ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʩʢʣʘʜʦʚʠʭ ʃʂɿ ʟʫʤʦʚʣʝʥʽ ʽ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʝʙʝʣ ʣʴʦʥʫ-ʜʦʚʛʫʥʮʷ ʪʘ ʾʭ ʤʽʥʣʠʚʽʩʪʶ [6]. ɺʠʩʦʪʘ ʽ 

ʜʽʘʤʝʪʨ ʩʪʝʙʝʣ, ʜʦʚʞʠʥʘ ʩʫʮʚʽʪʪʷ, ʯʠʩʣʦ ʥʘʩʽʥʥʻʚʠʭ ʢʦʨʦʙʦʯʦʢ ʥʘ ʩʪʝʙʣʽ, ʤʘʩʘ 

ʩʪʝʙʣʘ ʽ ʥʘʩʽʥʥʷ ʥʘ ʥʴʦʤʫ, ʢʦʨʦʙʦʯʥʽʩʪʴ ʩʪʝʙʣʦʩʪʦʶ ʪʘ ʤʽʥʣʠʚʽʩʪʴ ʮʠʭ ʦʟʥʘʢ ʟʘ 

ʟʥʘʯʝʥʥʷʤʠ ʩʝʨʝʜʥʽʭ ʢʚʘʜʨʘʪʠʯʥʠʭ ʚʽʜʭʠʣʝʥʴ ʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʨʽʘʮʽʾ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʛʫʩʪʦʪʠ ʩʪʝʙʣʦʩʪʦʶ [7].  
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ɾʠʪʦʤʠʨʩʴʢʠʡ ʘʛʨʦʪʝʭʥʽʯʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ, ʤ.ɾʠʪʦʤʠʨ 

 

ʗʢʽʩʪʴ ʪʘ ʝʢʦʥʦʤʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʨʝʤʦʥʪʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ 

ʨʦʙʽʪ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ. 

ʉʫʯʘʩʥʘ ʤʝʪʦʜʠʢʘ ʟʜʽʡʩʥʝʥʥʷ ʧʦʜʽʙʥʠʭ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʨʦʙʽʪ ʚʢʣʶʯʘʻ 

ʪʘʢʽ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʪʝʭʥʦʣʦʛʽʾ: 
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¶ ɿʚʘʨʶʚʘʥʥʷ ʪʘ ʥʘʧʣʘʚʣʝʥʥʷ; 

¶ ɻʘʣʴʚʘʥʽʟʘʮʽʷ ʪʘ ʤʝʪʘʣʽʟʘʮʽʷ; 

¶ ʂʦʤʧʨʝʩʽʡʥʦ-ʧʣʘʩʪʠʯʥʠʡ; 

¶ ʉʢʣʝʶʚʘʥʥʷ ʧʣʘʩʪʤʘʩʘʤʠ; 

¶ ʅʘʥʝʩʝʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʟʥʦʰʝʥʽ ʧʦʚʝʨʭʥʽ. 

ɺʠʙʽʨ ʩʧʦʩʦʙʫ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʾʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʠʜʫ ʪʘ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ ʝʢʦʥʦʤʽʯʥʦʾ 

ʜʦʮʽʣʴʥʦʩʪʽ. 

ɺ ʋʢʨʘʾʥʽ ʦʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʩʪʦʾʪʴ ʧʨʦʙʣʝʤʘ ʧʽʜʚʠʱʝʥʥʷ ʨʝʩʫʨʩʫ ʨʦʙʦʯʠʭ 

ʦʨʛʘʥʽʚ ˇʨʫʥʪʦʦʙʨʦʙʥʦʾ ʪʝʭʥʽʢʠ, ʪʘʢ ʷʢ ʞʦʜʝʥ ʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʚ ʜʘʥʠʡ ʯʘʩ 

ʤʝʪʦʜʽʚ ʥʝ ʚʠʨʽʰʫʻ ʮʶ ʟʘʜʘʯʫ ʥʘ ʥʝʦʙʭʽʜʥʦʤʫ ʨʽʚʥʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʝʣʠʯʝʟʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʽ ʪʨʫʜʦʚʠʤ ʚʪʨʘʪ ʚ ʩʬʝʨʽ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩ-ʛ 

ʪʝʭʥʽʢʠ. ʊʦʤʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʷʜ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʟʤʽʮʥʝʥʥʷ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʜʣʷ ʟʤʽʮʥʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʧʣʘʚʦʯʥʽ ʧʨʦʮʝʩʠ 

ʧʣʘʟʤʦʶ, ʉɺʏ ʽ ʝʣʝʢʪʨʦʜʫʛʦʚʠʤ ʥʘʧʣʘʚʣʝʥʥʷʤ ʧʦʨʦʰʢʦʚʠʤʠ ʜʨʦʪʘʤʠ ʪʠʧʫ 

ʇʇɸʅ103 ʪ ʽʥ. ɺ ʈʦʩʽʾ, ɭʚʨʦʧʽ ʪʘ ʉʐɸ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʨʦʰʢʠ ʪʚʝʨʜʠʭ 

ʩʧʣʘʚʽʚ ʇʊʉ-ʋʉ-25 ʌɹʭ6-2, ʽ ʥʘʚʽʪʴ ʧʦʨʦʰʢʦʚʽ ʪʚʝʨʜʽ ʩʧʣʘʚʠ, ʱʦ ʤʽʩʪʷʪʴ 

ʢʘʨʙʽʜ ʭʨʦʤʫ, ʙʦʨʠʜ ʭʨʦʤʫ, ʢʘʨʙʽʜ ʙʦʨʫ ʽ ʢʘʨʙʽʜ ʚʦʣʴʬʨʘʤʫ. ɸʣʝ ʪʘʢʽ ʧʦʨʦʰʢʠ 

ʜʦʨʦʛʽ, ʧʽʜʥʽʤʘʶʪʴ ʮʽʥʫ ʥʘʧʣʘʚʣʝʥʠʭ  ʥʠʤʠ ʜʝʪʘʣʝʡ (1-1,3ʤʤ ʪʦʚʱʠʥʘ ʰʘʨʫ) ʥʘ 

20%. 

ʅʘ ʦʩʥʦʚʽ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʤʽʰʝʡ ʥʘ ʦʩʥʦʚʽ ʦʢʩʠʜʫ ʙʦʨʫ ʻ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʧʦʨʦʰʢʦʚʦʛʦ 

ʙʦʨʦʘʣʽʪʫʚʘʥʥʷ: 

Å ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʤʽʰʝʡ ʥʘ ʦʩʥʦʚʽ ʦʢʩʠʜʫ ʙʦʨʫ ʽ ʘʤʦʨʬʥʦʛʦ ʙʦʨʫ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʧʦʚʥʦʛʦ ʧʝʨʝʣʽʢʫ ʙʦʨʠʜʽʚ ʽ ʘʣʶʤʽʥʽʜʽʚ; 

Å ʢʽʣʴʢʽʩʪʴ ʫʪʚʦʨʶʚʘʥʠʭ ʚ ʧʨʦʮʝʩʽ ʙʦʨʦʘʣʽʪʫʚʘʥʥʷ ʪʝʨʤʦʩʪʽʡʢʠʭ ʩʧʦʣʫʢ 

ʥʘʡʤʝʥʰʘ ʚ ʩʫʤʽʰʽ ʥʘ ʦʩʥʦʚʽ ʦʢʩʠʜʫ ʙʦʨʫ. 

ɿʥʦʩʦʩʪʽʡʢʽʩʪʴ ʜʝʪʘʣʝʡ ʛʨʫʥʪʦʦʙʨʦʙʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ 

ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʝʟ ʥʠʟʴʢʫ ʪʚʝʨʜʽʩʪʴ 45 - 48 HRC ʧʽʩʣʷ 

ʪʝʨʤʦʦʙʨʦʙʢʠ, ʥʘʧʨʠʢʣʘʜ ʜʠʩʢʽʚ ʙʦʨʽʥ ʟʽ ʉʪ.65ɻ, ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʜʦʩʪʘʪʥʽʡ 

ʨʝʩʫʨʩ. ʆʙ'ʻʤʥʝ ʛʘʨʪʫʚʘʥʥʷ ʘʙʦ ʊɺʏ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʘʤʦʟʘʛʦʩʪʨʶʚʘʥʥʷ ʣʝʟʘ 

ʜʝʪʘʣʝʡ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʩʝ ʙʽʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʙʫʚʘʶʪʴ ʤʝʪʦʜʠ ʽ 

ʩʧʦʩʦʙʠ ʽʦʥʥʦʛʦ ʘʟʦʪʫʚʘʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʥʝ ʪʽʣʴʢʠ ʧʦʟʙʫʪʠʩʷ ʚʽʜ ʥʝʜʦʣʽʢʽʚ 

ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ (ʛʘʟʦʚʝ, ʚ ʢʠʧʣʷʯʦʤʫ ʰʘʨʽ, ʚ ʨʽʜʢʠʭ ʩʝʨʝʜʦʚʠʱʘʭ), ʘʣʝ ʽ 

ʦʪʨʠʤʘʪʠ ʥʘʩʪʫʧʥʽ ʧʝʨʝʚʘʛʠ: ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʦʙʨʦʙʢʠ ʚ 

ʰʠʨʦʢʦʤʫ ʽʥʪʝʨʚʘʣʽ ʨʝʞʠʤʽʚ ʽ ʟʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ - ʩʪʨʫʢʪʫʨʠ, ʬʘʟʦʚʦʛʦ ʩʢʣʘʜʫ, 

ʪʚʝʨʜʦʩʪʽ, ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ, ʰʦʨʩʪʢʦʩʪʽ; ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ ʥʘʩʠʯʝʥʥʷ; ʦʪʨʠʤʘʥʥʷ 

ʜʠʬʫʟʽʡʥʠʭ ʰʘʨʽʚ ʟʘʜʘʥʦʛʦ ʬʘʟʦʚʦʛʦ ʩʢʣʘʜʫ ʽ ʙʫʜʦʚʠ; ʚʠʩʦʢʠʡ ʢʣʘʩ ʯʠʩʪʦʪʠ 

ʧʦʚʝʨʭʥʽ; ʚʝʣʠʢʫ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʧʨʦʮʝʩʫ ʟʘ ʨʘʭʫʥʦʢ ʟʥʘʯʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ 

ʟʘʛʘʣʴʥʦʛʦ ʯʘʩʫ ʦʙʨʦʙʢʠ; ʧʽʜʚʠʱʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ; 

ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʥʘʩʠʯʝʥʥʷ ʛʘʟʽʚ; ʧʨʦʮʝʩ ʥʝ ʪʦʢʩʠʯʥʠʡ ʽ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ 

ʱʦʜʦ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
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ʇʨʠʯʠʥʦʶ ʧʽʜʚʠʱʝʥʦʾ ʫʚʘʛʠ ʜʦ ʧʨʦʙʣʝʤʠ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʘʟʦʪʫʚʘʥʥʷ ʽ ʩʚʽʪʣʦʛʦ ʛʘʨʪʫʚʘʥʥʷ ʻ ʫʥʽʢʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʝʨʭʥʽ ʚʠʨʦʙʫ, ʷʢʠʡ 

ʬʦʨʤʫʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʢʠ: ʚʠʩʦʢʘ ʪʚʝʨʜʽʩʪʴ ʥʘ ʧʦʚʝʨʭʥʽ, ʱʦ ʥʝ 

ʟʤʽʥʶʻʪʴʩʷ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʜʦ 500-600 Á ʉ, ʚʠʩʦʢʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ, ʥʠʟʴʢʘ 

ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʟʘʜʠʨʽʚ, ʚʠʩʦʢʠʡ ʤʝʞʘ ʚʠʪʨʠʚʘʣʦʩʪʽ ʽ ʚʠʩʦʢʘ ʢʘʚʽʪʘʮʽʡʥʘ 

ʩʪʽʡʢʽʩʪʴ. 

ɺʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʘʟʦʪʫʚʘʥʥʶ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʚ ʣʽʪʝʨʘʪʫʨʽ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʝʣʠʢʘ ʫʚʘʛʘ, ʧʨʦʪʝ ʥʝ ʚʩʽ ʘʩʧʝʢʪʠ ʪʘʢʦʛʦ 

ʟʤʽʮʥʝʥʥʷ ʚʠʚʯʝʥʽ ʜʦʩʠʪʴ ʧʦʚʥʦ. ɺʝʣʴʤʠ ʤʘʣʦ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʩʪʘʣʝʡ, ʷʢʽ ʧʨʦʡʰʣʠ 

ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʝ ʽʦʥʥʝ ʘʟʦʪʫʚʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʦʻʜʥʘʥʝ ʟʽ ʩʚʽʪʣʠʤ 

ʟʘʛʘʨʪʫʚʘʥʥʷʤ, ʧʨʠʯʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʥʝʜʦʩʪʘʪʥʴʦ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʽ 

ʯʘʩʪʦ ʜʦʩʠʪʴ ʩʫʧʝʨʝʯʣʠʚʽ. 

ɿʥʘʯʥʝ ʩʢʦʨʦʯʝʥʥʷ (ʚ 2-3 ʨʘʟʠ) ʟʘʛʘʣʴʥʦʛʦ ʯʘʩʫ ʧʨʦʮʝʩʫ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ 

ʘʟʦʪʫʚʘʥʥʽ ʚ ʪʣʽʶʯʦʤʫ ʨʦʟʨʷʜʽ (ʽʦʥʥʦʤʫ ʘʟʦʪʫʚʘʥʥʶ). ɸʟʦʪʫʚʘʥʥʷ ʚ ʪʣʽʶʯʦʤʫ 

ʨʦʟʨʷʜʽ ʧʨʦʚʦʜʷʪʴ ʚ ʨʦʟʨʽʜʞʝʥʽʡ ʘʟʦʪʦʤʽʩʪʢʽʡ ʘʪʤʦʩʬʝʨʽ (NHs ʘʙʦ Ng) ʧʨʠ 

ʧʽʜʢʣʶʯʝʥʥʽ ʦʙʨʦʙʣʶʚʘʥʠʭ ʜʝʪʘʣʝʡ ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʝʣʝʢʪʨʦʜʫ (ʢʘʪʦʜʫ). ɸʥʦʜʦʤ 

ʻ ʢʦʥʪʝʡʥʝʨ ʫʩʪʘʥʦʚʢʠ, ʧʨʠ ʦʙʨʦʙʮʽ ʜʝʪʘʣʝʡ ʩʢʣʘʜʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʧʨʦʬʽʣʴʦʚʘʥʽ ʘʥʦʜʠ. ʄʽʞ ʢʘʪʦʜʦʤ (ʜʝʪʘʣʣʶ) ʽ ʘʥʦʜʦʤ 

ʟʙʫʜʞʫʻʪʴʩʷ ʪʣʽʶʯʠʡ ʨʦʟʨʷʜ ʽ ʽʦʥʠ ʛʘʟʫ, ʙʦʤʙʘʨʜʫʶʯʠ ʧʦʚʝʨʭʥʶ ʢʘʪʦʜʘ, 

ʥʘʛʨʽʚʘʶʪʴ ʾʾ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʩʠʯʝʥʥʷ. ʇʨʦʮʝʩ ʽʦʥʥʦʛʦ ʘʟʦʪʫʚʘʥʥʷ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʜʚʽ ʩʪʘʜʽʾ ʧʝʨʰʘ - ʦʯʠʱʝʥʥʷ ʧʦʚʝʨʭʥʽ ʢʘʪʦʜʘ ʨʦʟʧʠʣʝʥʥʷʤ, ʜʨʫʛʘ 

- ʚʣʘʩʥʝ ʥʘʩʠʯʝʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚ ʩʪʚʦʨʶʚʘʥʠʭ ʝʣʝʢʪʨʠʯʥʦʶ 

ʜʫʛʦʶ ʽ ʛʨʘʬʽʪʦʚʠʤʠ ʝʣʝʢʪʨʦʜʘʤʠ ʜʣʷ ʪʝʨʤʦʜʠʩʦʮʽʘʮʽʾ ʙʦʨʦʤʽʩʴʢʠʭ ʨʝʯʦʚʠʥ ʽ 

ʪʝʨʤʦʜʠʬʫʟʽʾ ʚʽʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʫʪʚʦʨʝʥʥʷʤ ʙʦʨʠʜʽʚ FeB ʽ FeB2 ʽ 

ʢʘʨʙʦʥʽʪʨʠʜʥʠʤ ʚʢʣʶʯʝʥʴ Fe2 (N, ʉ) ʽ Fe3 (N, ʉ) ʽ ʪʘʢʦʞ ʢʦʨʫʥʜʫ Al 2O3, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʪʚʝʨʜʽʩʪʴ ʟʤʽʮʥʝʥʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ. 

ʅʘʧʣʘʚʣʝʥʥʷ ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʩʧʦʩʦʙʦʤ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ. ʁʦʛʦ 

ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʷʩʥʶʻʪʴʩʷ ʚʠʩʦʢʠʤʠ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ. ʅʘʧʣʘʚʣʝʥʥʷʤ ʤʦʞʥʘ ʥʘʨʦʩʪʠʪʠ  ʰʘʨ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʦʾ 

ʪʦʚʱʠʥʠ, ʨʽʟʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʆʪʞʝ, 

ʤʦʞʣʠʚʦʩʪʽ ʥʘʧʣʘʚʣʝʥʥʷ ʱʝ ʙʽʣʴʰʝ ʨʦʟʰʠʨʶʶʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ 

ʤʝʪʦʜʽʚ ʟʤʽʮʥʝʥʥʷ. ʆʩʥʦʚʥʠʤʠ ʨʽʟʥʦʚʠʜʘʤʠ ʩʧʦʩʦʙʫ ʥʘʧʣʘʚʣʝʥʥʷ, ʱʦ ʟʥʘʡʰʣʠ 

ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʨʘʢʪʠʮʽ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ, ʻ: ʝʣʝʢʪʨʦʜʫʛʦʚʝ, 

ʝʣʝʢʪʨʦʢʦʥʪʘʢʪʥʝ, ʚʽʙʨʦʜʫʛʦʚʝ, ʛʘʟʦʚʝ, ʧʣʘʟʤʦʚʝ,  ʝʣʝʢʪʨʦʝʨʦʟʽʡʥʝ ʪʘ ʽʥ. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʟʤʽʮʥʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ 

ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʘʰʠʥ ʨʽʟʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʻ ʾʭ ʢʘʨʙʦʚʽʙʨʦʜʫʛʦʚʦʝ ʟʤʽʮʥʝʥʥʷ (ʂɺɼɿ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʫʛʽʣʴʥʦʛʦ ʝʣʝʢʪʨʦʜʘ ʽ ʤʝʪʘʣʦʢʝʨʘʤʽʯʥʠʭ ʧʘʩʪ. 

ʎʝʡ ʤʝʪʦʜ ʥʝ ʚʠʤʘʛʘʻ ʚʠʩʦʢʠʭ  ʚʠʪʨʘʪ ʥʘ ʤʘʪʝʨʽʘʣʠ ʽ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ 

ʨʦʙʠʪʴ ʡʦʛʦ ʥʘʡʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʠʤ  ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ. 

ʉʫʪʴ ʤʝʪʦʜʫ ʂɺɼɿ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ. ʉʧʦʯʘʪʢʫ ʥʘ ʟʤʽʮʥʶʶʯʫ 

ʧʦʚʝʨʭʥʶ ʥʘʥʦʩʠʪʴʩʷ ʧʘʩʪʘ, ʷʢʘ ʚʠʩʫʰʫʻʪʴʩʷ ʜʦ ʪʚʝʨʜʽʥʥʷ.  ʇʦʪʽʤ ʤʽʞ 



ɯX ʄʽʞʥʘʨʦʞʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʂʨʘʤʘʨʦʚʩʴʢʽ ʯʠʪʘʥʥʷè 

69 

ʟʤʽʮʥʶʶʯʦʶ ʧʦʚʝʨʭʥʝʶ ʟ ʥʘʥʝʩʝʥʦʶ ʧʘʩʪʦʶ ʽ ʚʫʛʽʣʴʥʠʤ ʝʣʝʢʪʨʦʜʦʤ ʫʩʪʘʥʦʚʢʠ 

ʜʣʷ ʂɺɼɿ ʟʘʧʘʣʶʻʪʴʩʷ ʝʣʝʢʪʨʠʯʥʘ ʜʫʛʘ. ʇʨʠ ʾʾ ʛʦʨʽʥʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʷʢ ʥʘʧʣʘʚʢʘ 

ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʤʝʪʘʣʦʢʝʨʘʤʽʯʥʦʛʦ ʧʦʢʨʠʪʪʷ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʩʪʠ, ʪʘʢ ʽ 

ʪʝʨʤʦʜʠʬʫʟʽʡʥʝ  ʥʘʩʠʯʝʥʥʷ ʧʽʜʢʣʘʜʢʠ ʚʫʛʣʝʮʝʤ ʟʘ ʨʘʭʫʥʦʢ ʡʦʛʦ ʜʠʬʫʟʽʾ 

ʚʥʘʩʣʽʜʦʢ ʩʫʙʣʽʤʘʮʽʾ ʚʫʛʽʣʴʥʦʛʦ ʝʣʝʢʪʨʦʜʘ. ɼʦ ʩʢʣʘʜʫ ʧʘʩʪ ʚʭʦʜʷʪʴ ʩʪʘʣʝʚʘ 

ʤʘʪʨʠʮʷ (ʥʘʧʣʘʚʦʯʥʽ ʧʦʨʦʰʦʢ), ʢʝʨʘʤʽʯʥʽ ʢʦʤʧʦʥʝʥʪʠ (ʢʘʨʙʽʜʠ, ʦʢʩʠʜʠ, 

ʙʦʨʠʜʠ) ʽ ʢʨʽʦʣʽʪ Na3 AlF6 , ʧʦʣʽʧʰʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʛʦʨʽʥʥʷ ʜʫʛʠ]. 

ʉʧʦʣʫʯʥʦʶ ʨʝʯʦʚʠʥʦʶ ʻ 50% ʚʦʜʥʠʡ ʨʦʟʯʠʥ ʢʣʝʶ ʇɺɸ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ 

ʂɺɼɿ ʤʝʪʘʣʦʢʝʨʘʤʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʚʠʛʣʷʜʽ ʧʘʩʪ ʦʙʫʤʦʚʣʝʥʦ ʾʭ ʜʫʞʝ ʚʠʩʦʢʦʶ 

ʩʪʽʡʢʽʩʪʶ ʜʦ ʘʙʨʘʟʠʚʥʦʛʦ ʽ ʢʦʨʦʟʽʡʥʦ-ʤʝʭʘʥʽʯʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʠʥʪʝʪʠʯʥʠʭ ʩʤʦʣ, ʧʣʘʩʪʤʘʩ ʪʘ ʽʥʰʠʭ ʢʦʤʧʦʟʠʪʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʩʢʣʝʶʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʤʘʰʠʥ ʪʘ ʤʝʭʘʥʽʟʤʽʚ, ʘ ʪʘʢʦʞ 

ʜʣʷ ʥʘʨʦʱʫʚʘʥʥʷ ʟʥʦʰʝʥʦʾ ʧʦʚʝʨʭʥʽ ʛʫʤʦʚʠʭ ʪʘ ʽʥʰʠʭ ʝʣʘʩʪʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʻ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʦʶ ʤʝʪʦʜʠʢʦʶ ʨʝʤʦʥʪʫ 

ʦʙʣʘʜʥʘʥʥʷ ʨʽʟʥʦʛʦ ʢʣʘʩʫ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ. 

ʇʦʜʽʙʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʥʠʢʥʫʪʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʜʦʧʦʤʽʞʥʠʭ ʤʝʪʘʣʦʚʠʨʦʙʽʚ, ʱʦ 

ʦʙʪʷʞʫʶʪʴ ʢʦʥʩʪʨʫʢʮʽʶ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʠ ʟʘʭʠʩʪ ʚʽʜ ʝʨʦʟʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ. ʂʨʽʤ ʪʦʛʦ, ʥʝʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʧʨʦʩʪʦʪʘ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʨʝʤʦʥʪʥʽ ʚʠʪʨʘʪʠ ʤʘʡʩʪʝʨʥʽ. 

ɼʦʚʛʦʚʽʯʥʽ ʪʘ ʟʥʦʩʦʩʪʽʡʢʽ ʝʣʘʩʪʦʤʝʨʠ ʚʠʨʦʙʣʷʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ, ʷʢʠʡ ʥʘʥʦʩʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʫʜʴ-ʷʢʦʛʦ 

ʜʦʩʪʫʧʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʤʘʻ ʚʠʩʦʢʫ ʘʜʛʝʟʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʧʨʠ ʧʦʢʨʠʪʪʽ ʥʠʤ 

ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʅʘʥʦʩʠʪʴʩʷ ʤʘʪʝʨʽʘʣ ʷʢ ʧʨʦʩʪʠʤ ʧʦʢʨʠʪʪʷʤ, ʪʘʢ ʽ ʫ ʚʠʛʣʷʜʽ ʽʥ'ʻʢʮʽʾ ʧʨʠ 

ʯʘʩʪʢʦʚʦʤʫ ʨʫʡʥʫʚʘʥʥʽ ʪʘ ʫʪʚʦʨʝʥʥʽ ʨʘʢʦʚʠʥ, ʩʢʦʣʽʚ ʪʘ ʪʨʽʱʠʥ. 

ɺʽʜʤʽʥʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʝʣʘʩʪʦʤʝʨʽʚ ʻ ʧʽʜʚʠʱʝʥʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ, 

ʤʝʭʘʥʽʯʥʘ ʤʽʮʥʽʩʪʴ, ʝʣʘʩʪʠʯʥʽʩʪʴ ʪʘ ʦʧʽʨ ʟʘʜʠʨʢʘʤ. 

ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʮʷ ʧʨʦʜʫʢʮʽʷ ʥʘʙʫʣʘ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʧʨʠ ʨʝʤʦʥʪʽ 

ʥʘʩʦʩʽʚ, ʜʽʘʬʨʘʛʤ, ʧʨʠʚʦʜʥʠʭ ʤʫʬʪ, ʘʤʦʨʪʠʟʘʪʦʨʽʚ, ʥʘʧʨʘʚʣʷʶʯʠʭ ʧʽʜʰʠʧʥʠʢʽʚ, 

ʧʨʦʢʣʘʜʦʢ, ʪʨʘʥʩʧʦʨʪʝʨʥʠʭ ʩʪʨʽʯʦʢ ʪʘ ʢʦʨʧʫʩʥʠʭ ʬʽʣʴʪʨʽʚ. 
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ʂʦʞʝʥ ʚʠʨʦʙʥʠʢ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʜʣʷ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʟʛʦʨʘʥʥʷ, ʧʦʟʠʮʽʦʥʫʻ ʩʚʦʶ ʧʨʦʜʫʢʮʽʶ, ʷʢ ʝʪʘʣʦʥ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʥʘʡʢʨʘʱʝ 

ʟʘʭʠʩʪʠʪʠ ʪʨʠʙʦʩʧʨʷʞʝʥʥʷ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ ʪʘ ʧʽʜʚʠʱʠʪʠ ʾʭ 

ʜʦʚʛʦʚʽʯʥʽʩʪʴ. ɸʣʝ ʚʘʨʪʽʩʪʴ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʦʜʥʦʛʦ ʢʣʘʩʫ ʤʦʞʝ 

ʚʘʨʽʶʚʘʪʠʩʷ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʥʘʧʽʚʩʠʥʪʝʪʠʯʥʠʭ ʤʦʪʦʨʥʠʭ 

ʦʣʠʚ ʦʙôʻʤʦʤ 4 ʣ ʚʘʨʪʽʩʪʴ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 350 ʛʨʥ. ʜʦ 900 ʛʨʥ. ʊʦʤʫ, ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʘʩʪʠʣʘ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʽʣʴʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʫʩʪʘʪʢʫʚʘʥʥʷ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʷʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʧʽʚʩʠʥʪʝʪʠʯʥʠʭ ʤʦʪʦʨʥʠʭ ʦʣʠʚ 

ʦʙʨʘʥʦ ʧʨʦʜʫʢʮʽʶ ʜʚʦʭ ʚʠʨʦʙʥʠʢʽʚ çZICè ʪʘ çXADOè (ʩʚʽʜʦʤʦ ʥʝ ʚʢʘʟʘʥʦ 

ʪʦʯʥʽ ʥʘʟʚʠ ʦʣʠʚ). ʉʪʝʥʜʦʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʝʜʝʥʦ ʟʘ ʩʭʝʤʦʶ ʪʝʨʪʷ çʜʠʩʢ-

ʢʦʣʦʜʢʘè ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʥʠʭ ʤʝʪʦʜʠʢ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʦʤʝʥʪ ʪʝʨʪʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʟʥʠʭ ʤʦʪʦʨʥʠʭ ʦʣʠʚ ʟʘ 

ʧʨʠʡʥʷʪʠʭ ʨʝʞʠʤʽʚ ʪʝʨʪʷ ʪʨʠʙʦʩʧʨʷʞʝʥʥʷ (ʪʠʩʢ ï 7 ʄʇʘ, ʣʽʥʽʡʥʘ ʰʚʠʜʢʽʩʪʴ 

ʢʦʚʟʘʥʥʷ ï 1,5 ʤ/ʩ) ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʥʝʟʥʘʯʥʦ. ʇʨʠ ʮʴʦʤʫ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ 

ʤʘʱʝʥʽ ʤʦʪʦʨʥʦʶ ʦʣʠʚʦʶ çXADOè ʟʘʬʽʢʩʦʚʘʥʦ ʢʨʘʱʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʤʦʤʝʥʪʫ 

ʪʝʨʪʷ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʦʙʦʪʦʶ ʚ ʩʝʨʝʜʦʚʠʱʽ ʦʣʠʚʠ çZICè. ɺʠʟʥʘʯʝʥʦ, ʱʦ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʣʽʥʽʡʥʦʛʦ ʟʥʦʩʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʣʠʚʠ çXADOè ʟʤʝʥʰʫʻʪʴʩʷ 

ʥʘ 17,7 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʦʶ ʜʦʩʣʽʜʞʫʚʘʥʦʶ ʦʣʠʚʦʶ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ 

ʟʘʬʽʢʩʦʚʘʥʦ ʜʝʢʽʣʴʢʘ ʥʝʟʥʘʯʥʠʭ ʩʪʨʠʙʢʽʚ (ʧʽʜʚʠʱʝʥʴ) ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʟʦʥʽ ʪʝʨʪʷ 

ʧʨʠ ʤʘʱʝʥʽ ʤʘʩʪʠʣʦʤ çZICè. ɿʘʬʽʢʩʦʚʘʥʘ ʜʠʥʘʤʽʢʘ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ï 

ʧʦʩʪʫʧʦʚʘ, ʜʣʷ ʦʙʦʭ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚ ʟʦʥʽ ʪʝʨʪʷ ʩʪʘʥʦʚʠʣʦ ï 84,5 Üʉ ʜʣʷ çZICè, ʪʘ 90,0 Üʉ ï ʜʣʷ çXADOè. 

ʄʝʪʘʣʦʛʨʘʬʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʧʦʚʝʨʭʥʽ çʜʠʩʢʫè ʧʨʠ ʤʘʱʝʥʽ 

ʤʦʪʦʨʥʦʶ ʦʣʠʚʦʶ çXADOè ʟʘʬʽʢʩʦʚʘʥʦ ʥʝʟʥʘʯʥʽ ʥʘʢʦʧʠʯʝʥʥʷ ʯʘʩʪʠʥʦʢ ʚ 

ʙʦʨʦʟʥʘʭ ʪʘ ʥʘ ʾʭ ʧʝʨʠʬʝʨʽʷʭ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʧʨʠʩʫʪʥʽʩʪʶ ʫ ʩʢʣʘʜʽ ʤʘʩʪʠʣʘ 

ʨʝʚʽʪʘʣʽʟʘʥʪʫ, ʱʦ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʘʧʦʚʥʝʥʥʷ ʤʽʢʨʦʥʝʨʽʚʥʦʩʪʝʡ ʧʦʚʝʨʭʦʥʴ. 

ɸʥʘʣʦʛʽʯʥʠʡ ʝʬʝʢʪ ʟʘʬʽʢʩʦʚʘʥʦ ʡ ʥʘ ʧʦʚʝʨʭʥʽ ʪʝʨʪʷ ʪʠʧʫ çʢʦʣʦʜʢʘè. 

ʅʘ ʦʩʥʦʚʽ ʥʘʚʝʜʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦʜʦ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʣʠʚʠ çXADOè ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʟʥʦʰʫʚʘʥʥʷ ʪʨʠʙʦʩʧʨʷʞʝʥʴ. ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʻ ʚʣʘʩʥʦʶ 

ʜʫʤʢʦʶ ʘʚʪʦʨʽʚ. 
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ʇʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʻ ʦʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʟʘʜʘʯ 

ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʋʢʨʘʾʥʠ. ʅʘʜʽʡʥʽʩʪʴ 

ʤʘʰʠʥ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʦʙʫʤʦʚʣʝʥʘ ʷʚʠʱʘʤʠ ʪʝʨʪʷ ʪʘ ʟʥʦʰʫʚʘʥʥʷ. ʊʝʨʪʷ 

ʚʠʢʣʠʢʘʻ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ, ʧʝʨʝʛʨʽʚ ʤʝʭʘʥʽʟʤʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʚʪʨʘʪ ʧʘʣʴʥʦʛʦ. 

ɿʥʦʰʫʚʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʨʦʟʤʽʨʽʚ ʜʝʪʘʣʝʡ ʪʘ ʽʥʰʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʻ ʧʨʠʯʠʥʦʶ ʧʦʨʫʰʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ, ʟʥʠʞʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʚʟʘʻʤʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ. 

ɺ ʙʘʛʘʪʴʦʭ ʘʛʨʝʛʘʪʘʭ ʘʚʪʦʪʨʘʢʪʦʨʥʦʾ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʦʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʷʢʠʭ 

ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʥʘ ʧʦʜʘʣʘʥʥʷ ʪʝʨʪʷ. 

ɹʝʟʨʦʟʙʽʨʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʟʜʘʪʥʠʤ 

ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪ, ʪʦʤʫ ʤʦʞʝ ʙʫʪʠ 

ʝʬʝʢʪʠʚʥʠʤ ʚ ʪʝʭʥʽʯʥʦʤʫ ʩʝʨʚʽʩʽ ʤʘʰʠʥ. ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʙʝʟʨʦʟʙʽʨʥʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʣʽʢʘʪʦ-ʬʫʣʝʨʝʥʦʚʠʭ ʢʦʤʧʦʟʠʮʽʡ, 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʷʢʠʭ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ ʜʦʩʷʛʥʝʥʥʷʤ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. 

ʋ ɼʥʽʧʨʦʚʩʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ 

ʧʨʦʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʠʙʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʠʣʽʢʘʪʦ-

ʬʫʣʝʨʝʥʦʚʠʭ ʩʢʣʘʜʦʚ ʜʣʷ ʧʦʚʝʨʭʦʥʴ ʪʝʨʪʷ çʄɽɻɸʌʆʈʉè.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʣʽʢʘʪʦ-

ʬʫʣʝʨʝʥʦʚʠʭ ʩʢʣʘʜʽʚ çʄɽɻɸʌʆʈʉè ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ 

ʫ 1,5-2 ʨʘʟʠ. ʊʝʤʧʝʨʘʪʫʨʥʽ ʨʝʞʠʤʠ ʙʫʣʠ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤʠ ʜʣʷ ʚʩʽʭ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʢʣʘʜʽʚ ʽ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʤʝʞʘʭ 84é92 Áʉ. ɸʙʩʦʣʶʪʥʽ ʟʥʘʯʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʢʘʟʫʶʪʴ ʥʘ ʩʪʘʣʠʡ ʽ çʩʧʦʢʽʡʥʠʡè ʨʝʞʠʤ ʪʝʨʪʷ ʪʨʠʙʦʩʧʨʷʞʝʥʴ. 

ɺ ʧʨʦʮʝʩʽ ʪʝʨʪʷ ʘʢʪʠʚʥʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʥʘʰʘʨʫʚʘʥʥʷ ʩʢʣʘʜʦʚʠʭ, ʱʦ 

ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʢʦʤʧʦʟʠʮʽʡ. ʄʽʢʨʦʬʦʪʦʛʨʘʬʽʾ ʧʦʚʝʨʭʦʥʴ ʪʝʨʪʷ ʤʘʶʪʴ 

ʧʨʘʢʪʠʯʥʦ ʽʜʝʥʪʠʯʥʠʡ ʩʪʘʥ ʽ ʥʝ ʤʘʶʪʴ ʢʘʨʜʠʥʘʣʴʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ. ʅʘ ʚʩʽʭ 

ʧʦʚʝʨʭʥʷʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʧʦʢʨʠʪʪʷ, ʷʢʝ ʩʧʨʠʷʻ ʟʤʽʥʽ ʭʘʨʘʢʪʝʨʫ 

ʪʝʨʪʷ ʪʘ ʟʥʦʰʫʚʘʥʥʷ. 

ʄʽʢʨʦʪʚʝʨʜʽʩʪʴ ʧʦʚʝʨʭʦʥʴ ʢʦʨʝʣʶʻ ʟʽ ʟʥʘʯʝʥʥʷʤ ʚʘʛʦʚʦʛʦ ʟʥʦʩʫ ʧʘʨʠ 

ʪʝʨʪʷ çʩʪʘʣʴ-ʩʪʘʣʴè ʧʨʠ ʬʨʠʢʮʽʡʥʽʡ ʚʟʘʻʤʦʜʽʾ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʤʧʦʟʠʮʽʷʭ. 

ʇʨʠ ʮʴʦʤʫ ʟʙʽʣʴʰʝʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʻ ʥʘʩʣʽʜʢʦʤ ʩʪʚʦʨʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ 

ʧʦʚʝʨʭʥʽ ʪʝʨʪʷ, ʷʢʝ ʻ ʙʽʣʴʰ ʪʚʝʨʜʠʤ, ʥʽʞ ʚʠʭʽʜʥʘ ʩʪʘʣʝʚʘ ʧʦʚʝʨʭʥʷ. 
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ʉʫʯʘʩʥʽ ʟʘʩʦʙʠ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʽ ʨʦʟʜʘʚʘʥʥʷ ʢʦʨʤʽʚ (ɿʇʈʂ), ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʢʦʨʤʦʧʨʠʛʦʪʫʚʘʥʥʷ ʚ ʪʚʘʨʠʥʥʠʮʪʚʽ, ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽ, 

ʾʭ ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʦʥʘʜ ʜʚʘʜʮʷʪʴ ʬʽʨʤ ʩʚʽʪʫ. ʅʘʡʰʠʨʰʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʘʰʠʥʠ: 

ʢʦʤʧʘʥʽʾ çSilokingè (ʅʽʤʝʯʯʠʥʘ), çKuhnè (ʌʨʘʥʮʽʷ), çTriolietè (ʅʽʜʝʨʣʘʥʜʠ), 

ʬʽʨʤʠ çStrautmannè (ʅʽʤʝʯʯʠʥʘ), çSʝkʦè (ɯʪʘʣʽʷ), çDeLavalè (ʐʚʝʮʽʷ), ʢʦʤʧʘʥʽʾ 

çɹʨʘʮʣʘʚè (ʋʢʨʘʾʥʘ), ʊʆɺ çɼʝʤʽ-ʤʽʢʩ-ʋʢʨʘʾʥʘè (ʋʢʨʘʾʥʘ) [5, 10]. 

ʗʢ ʧʦʢʘʟʫʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʧʨʷʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ɿʇʈʂ 

ʩʚʽʪʦʚʠʤʠ ʪʘ ʚʽʪʯʠʟʥʷʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʥʘʩʪʫʧʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ [1, 2, 3, 4]: ʚʠʧʫʩʢ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʘʰʠʥ; 

ʧʦʢʨʘʱʝʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʦʦʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ; ʦʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ; ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ; ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʝʣʝʢʪʨʦʥʽʢʠ ʚ ʢʦʥʪʨʦʣʽ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʪʘ ʫʧʨʘʚʣʽʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʤʘʰʠʥ. 

ʆʮʽʥʢʫ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ɿʇʈʂ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʦ 

ʧʨʠʡʥʷʪʠʭ ʚ ʽʥʞʝʥʝʨʥʽʡ ʧʨʘʢʪʠʮʽ ʚʠʤʦʛ [5, 6, 11, 12]. 

ɺ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ɿʇʈʂ ʚʠʥʠʢʘʶʪʴ ʚʽʜʤʦʚʠ, ʧʨʠʯʠʥʦʶ ʷʢʠʭ ʚʧʣʠʚ 

ʨʽʟʥʦʛʦ ʚʠʜʫ ʧʦʰʢʦʜʞʝʥʴ. ɺʽʜʤʦʚʠ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʚʧʣʠʚʦʤ ʨʫʡʥʽʚʥʠʭ ʧʨʦʮʝʩʽʚ 

ʪʘʢʠʭ, ʷʢ ʟʥʦʰʫʚʘʥʥʷ, ʧʣʘʩʪʠʯʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʚʪʦʤʣʶʚʘʥʽʩʪʴ, ʩʪʘʨʽʥʥʷ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʷʢʠʭ ʟʤʽʥʶʻʪʴʩʷ ʬʦʨʤʘ, ʨʦʟʤʽʨʠ ʪʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʜʝʪʘʣʝʡ, ʚʠʥʠʢʘʶʪʴ ʥʝʩʧʨʘʚʥʦʩʪʽ ʪʘ ʚʽʜʤʦʚʠ ʚʫʟʣʽʚ, ʘʛʨʝʛʘʪʽʚ ʽ ɿʇʈʂ ʚ ʮʽʣʦʤʫ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʩʠʣʝʥʫ ʫʚʘʛʫ ʜʦ ʟʘʟʥʘʯʝʥʦʛʦ ʧʠʪʘʥʥʷ, ʚ ʥʘʫʢʦʚʽʡ 

ʣʽʪʝʨʘʪʫʨʽ ʥʝʜʦʩʪʘʪʥʴʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʭʘʨʘʢʪʝʨʥʽ ʚʽʜʤʦʚʠ ɿʇʈʂ ʽʥʦʟʝʤʥʦʛʦ ʪʘ 

ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʘ ʚ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ 

ʟʘʟʥʘʯʝʥʠʭ ʤʘʰʠʥ ʤʘʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʪʝʨʽʘʣʽʚ ʱʦʜʦ ʦʩʥʦʚʥʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ 

ʪʘ ʩʧʦʩʦʙʽʚ ʾʭ ʫʩʫʥʝʥʥʷ, ʢʨʠʪʝʨʽʾʚ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʤʘʰʠʥ. 

ɺʠʭʦʜʷʯʠ ʽʟ ʟʘʟʥʘʯʝʥʦʛʦ ʥʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʦʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʚʪʨʘʪʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ɿʇʈʂ ʟ ʜʦʩʚʽʜʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 

ʢʝʨʽʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ [7, 8, 9].  

ʊʘʢ, ʜʣʷ ʥʦʞʽʚ ʪʘ ʧʨʦʪʠʨʽʟʽʚ, ʰʥʝʢʽʚ ʤʝʭʘʥʽʟʤʫ ʧʦʜʨʽʙʥʝʥʥʷ-ʟʤʽʰʫʚʘʥʥʷ 

(ʄʇɿ) ʢʦʨʤʦʟʤʽʰʫʚʘʯʘ çDeLavalè ʻ ʟʥʦʰʫʚʘʥʥʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʾʭ ʚʟʘʻʤʦʜʽʾ ʟ 

ʢʦʨʤʘʤʠ ʧʽʜ ʯʘʩ ʟʤʽʰʫʚʘʥʥʷ. ɿʥʦʰʫʶʪʴʩʷ ʨʽʟʘʣʴʥʽ ʪʘ ʧʨʦʪʠʨʽʟʘʣʴʥʽ ʧʣʘʩʪʠʥʠ, 

ʥʦʞʽ, ʰʥʝʢʠ, ʰʝʩʪʝʨʥʽ ʪʘ ʧʽʜʰʠʧʥʠʢʠ ʨʝʜʫʢʪʦʨʽʚ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʧʨʠʚʦʜʫ, 

ʟʘʩʣʽʥʦʢ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʥʘʚʘʥʪʘʞʫʚʘʥʥʷ.  
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ɿʛʽʜʥʦ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟʘʚʦʜʽʚ-ʚʠʨʦʙʥʠʢʽʚ [3], ʜʣʷ ɿʇʈʂ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʰʥʝʢʘʤʠ, ʟʘʟʦʨ ʤʽʞ ʥʦʞʘʤʠ ʽ ʧʨʦʪʠʨʽʟʘʤʠ, ʤʽʞ ʥʦʞʘʤʠ ʽ 

ʨʝʡʢʘʤʠ ʄʇɿ ʥʝ ʧʦʚʠʥʥʽ ʧʝʨʝʚʠʱʫʚʘʪʠ 1ʤʤ. ɻʨʘʥʠʯʥʠʤ ʻ ʟʙʽʣʴʰʝʥʥʷ ʟʘʟʦʨʽʚ 

ʤʽʞ ʚʢʘʟʘʥʠʤʠ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʧʦʥʘʜ 2ʤʤ. ʏʘʩʪʦ ʜʝʬʝʢʪʘʤʠ ɿʇʈʂ ʤʦʞʫʪʴ 

ʙʫʪʠ ʪʨʽʱʠʥʠ ʪʘ ʧʨʦʙʦʾʥʠ ʚ ʢʦʨʧʫʩʘʭ ʨʝʜʫʢʪʦʨʽʚ, ʧʨʠʯʠʥʦʶ ʷʢʠʭ ʻ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ. ɿʘʬʽʢʩʦʚʘʥʽ ʚʠʧʘʜʢʠ ʧʦʛʽʨʰʝʥʥʷ ʨʦʙʦʪʠ ʰʥʝʢʽʚ ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʟʥʦʰʫʚʘʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ. ʅʘʡʙʽʣʴʰ ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ ʪʨʘʥʩʤʽʩʽʡʥʠʭ ʣʘʥʮʶʛʽʚ 

ʧʦʚôʷʟʘʥʘ ʟʽ ʟʤʽʥʦʶ ʾʭ ʥʘʪʷʛʫʚʘʥʥʷ, ʷʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʣʶʬʪʫ ʽ 

ʧʦʨʫʰʝʥʥʷ ʨʦʙʦʪʠ ʤʝʭʘʥʽʟʤʫ ʧʨʠʚʦʜʫ. ʆʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ï ʮʝ ʟʥʦʰʫʚʘʥʥʷ 

ʣʘʥʮʶʛʽʚ ʪʘ ʟʥʦʰʫʚʘʥʥʷ ʝʢʩʮʝʥʪʨʠʯʥʠʭ ʧʣʘʩʪʠʢʦʚʠʭ ʚʪʫʣʦʢ. ʅʘʪʷʛ ʣʘʥʮʶʛʽʚ ʚ 

ʤʝʞʘʭ ʚʽʜ 1ʤʤ ʜʦ 15ʤʤ ʟʤʽʥʶʶʪʴ ʧʦʚʝʨʪʘʥʥʷʤ ʝʢʩʮʝʥʪʨʠʢʦʚʠʭ ʧʣʘʩʪʠʢʦʚʠʭ 

ʚʪʫʣʦʢ. ɻʨʘʥʠʯʥʠʤ ʻ ʟʙʽʣʴʰʝʥʥʷ ʣʶʬʪʫ ʜʦ 30ʤʤ. 

ʍʘʨʘʢʪʝʨʥʦʶ ʧʨʠʯʠʥʦʶ ʚʽʜʨʠʚʘʥʥʷ ʚʠʪʢʽʚ ʰʥʝʢʽʚ ʪʘ ʪʨʽʱʠʥ ʟʚʘʨʥʠʭ ʰʚʽʚ 

ʣʦʧʘʪʦʢ ʤʽʰʘʣʦʢ ʤʦʞʝ ʙʫʪʠ ʧʦʧʘʜʘʥʥʷ ʚ ʙʫʥʢʝʨ, ʚ ʟʦʥʫ ʨʦʙʦʪʠ ʟʤʽʰʫʚʘʣʴʥʠʭ 

ʰʥʝʢʽʚ ʄʇɿ ʨʘʟʦʤ ʟ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʨʤʽʚ ʩʪʦʨʦʥʥʽʭ ʧʨʝʜʤʝʪʽʚ. ʑʦʜʦ 

ʟʥʦʰʫʚʘʥʥʷ ʣʦʧʘʪʝʡ ʤʽʰʘʣʦʢ, ʪʦ ʟʤʝʥʰʝʥʥʷ ʾʭ ʪʦʚʱʠʥʠ ʧʦʥʘʜ 2 ʤʤ, ʚʢʘʟʫʻ ʥʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʭ ʟʘʤʽʥʠ ʘʙʦ ʞ ʚʽʜʥʦʚʣʝʥʥʷ. ɯʥʰʦʶ ʧʨʠʯʠʥʦʶ ʨʫʡʥʫʚʘʥʥʷ ʰʥʝʢʽʚ 

ʻ ʛʨʘʥʠʯʥʝ, ʧʦʥʘʜ ʜʦʧʫʩʪʠʤʝ ʟʘʧʦʚʥʝʥʥʷ ʙʫʥʢʝʨʘ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʨʤʽʚ. 

ɹʽʣʴʰʽʩʪʴ ʚʽʜʤʦʚ ʤʝʭʘʥʽʟʤʫ ʚʠʚʘʥʪʘʞʝʥʥʷ (ʄɺ) ʧʦʚôʷʟʘʥʽ ʟ ʧʦʨʫʰʝʥʥʷʤ 

ʥʘʪʷʛʫ ʩʪʨʽʯʢʠ ʪʨʘʥʩʧʦʨʪʝʨʘ. ɺʠʜʦʚʞʝʥʥʷ ʣʘʥʮʶʛʽʚ ʩʪʚʦʨʶʻ ʥʝʧʨʘʚʠʣʴʥʝ 

ʧʦʣʦʞʝʥʥʷ ʡʦʛʦ ʣʘʥʦʢ ʥʘ ʟʫʙʘʭ ʟʽʨʦʯʦʢ, ʽ ʻ ʧʨʠʯʠʥʦʶ ʰʚʠʜʢʦʛʦ ʟʥʦʰʫʚʘʥʥʷ 

ʟʽʨʦʯʦʢ ʽ ʣʘʥʦʢ ʩʘʤʦʛʦ ʣʘʥʮʶʛʘ. ɺ ʣʘʥʮʶʛʦʚʠʭ ʧʝʨʝʜʘʯʘʭ ʧʨʠʚʦʜʫ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʟʥʦʰʫʚʘʥʥʷ ʩʧʨʷʞʝʥʠʭ ʜʝʪʘʣʝʡ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʨʦʢ ʣʘʥʮʶʛʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʡʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʪʘ ʧʝʨʝʭʦʜʫ ʚ ʛʨʘʥʠʯʥʠʡ ʩʪʘʥ. 

ɺʽʜʤʦʚʠ, ʱʦ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʻ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ 

ʙʽʣʴʰʦʩʪʽ ʤʝʭʘʥʽʟʤʽʚ ɿʇʈʂ ʧʦʚôʷʟʘʥʽ ʟ ʧʦʨʫʰʝʥʥʷʤ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʫʱʽʣʴʥʝʥʴ, 

ʧʦʧʘʜʘʥʥʷʤ ʘʙʨʘʟʠʚʥʠʭ ʯʘʩʪʠʥʦʢ ʪʘ ʨʽʜʠʥ ʜʦ ʧʦʩʘʜʦʯʥʠʭ ʤʽʩʮʴ ʚʘʣʽʚ ʪʘ 

ʢʦʨʧʫʩʥʠʭ ʜʝʪʘʣʝʡ ʧʽʜ ʧʽʜʰʠʧʥʠʢ. ʉʘʤʝ ʟʘʟʥʘʯʝʥʽ ʚʽʜʤʦʚʠ ʥʘʡʯʘʩʪʽʰʝ ʻ 

ʧʨʠʯʠʥʦʶ ʨʫʡʥʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʨʝʜʫʢʪʦʨʘ ʪʘ ʤʝʭʘʥʽʟʤʫ ʧʨʠʚʦʜʫ ʟʘʩʣʽʥʢʠ. ʇʽʜ 

ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʜʝʪʘʣʝʡ ʪʘ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ɿʇʈʂ, ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ 

ʚʠʧʘʜʢʠ ʨʫʡʥʫʚʘʥʥʷ ʛʽʜʨʘʚʣʽʯʥʠʭ ʨʫʢʘʚʽʚ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʪʘ ʫʱʽʣʴʥʶʚʘʣʴʥʠʭ 

ʤʘʥʞʝʪ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʪʘʨʽʥʥʷ ʪʘ ʾʭ ʘʚʘʨʽʡʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ. 

ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʭʘʨʘʢʪʝʨʥʽ ʚʽʜʤʦʚʠ ʪʘ ʥʝʩʧʨʘʚʥʦʩʪʽ ɿʇʈʂ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʰʣʷʭʦʤ ʦʧʠʪʫʚʘʥʥʷ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʤʝʭʘʥʽʟʘʪʦʨʽʚ, ʷʢʽ 

ʟʘʡʤʘʶʪʴʩʷ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘ ʩʝʨʚʽʩʥʠʤ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ [11, 12]. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ [11, 12] ʤʘʰʠʥʦʙʫʜʽʚʥʠʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʜʘʜʫʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ ʩʧʦʞʠʚʯʽ ʷʢʦʩʪʽ ɿʇʈʂ ʪʘ 

ʥʘʜʽʡʥʽʩʪʴ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʟʘʙʝʟʧʝʯʘʪʴ ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʽʤʧʦʨʪʦʟʘʤʽʱʝʥʥʷ, 

ʟʤʦʞʫʪʴ ʧʽʜʚʠʱʠʪʠ ʩʪʫʧʽʥʴ ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʦʩʪʽ. 
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ʆʜʥʠʤ ʟ ʰʣʷʭʽʚ ʧʦʢʨʘʱʝʥʥʷ ʧʘʣʠʚʥʦʾ ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʙʝʥʟʠʥʦʚʠʭ ʜʚʠʛʫʥʽʚ 

ʻ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʟʘʨʷʜʫ ʚ ʮʠʣʽʥʜʨʽ ʫ ʬʘʟʽ ʟʛʦʨʘʥʥʷ. ɼʦʙʠʪʠʩʷ 

ʮʴʦʛʦ ʤʦʞʥʘ ʚʽʜʤʦʚʠʚʰʠʩʴ ʚʽʜ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ ʜʨʦʩʝʣʴʥʦʶ 

ʟʘʩʣʽʥʢʦʶ, ʘ ʾʾ ʬʫʥʢʮʽʾ ʧʝʨʝʢʣʘʩʪʠ ʥʘ ʚʧʫʩʢʥʠʡ ʢʣʘʧʘʥ ʛʘʟʦʨʦʟʧʦʜʽʣʴʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ (ɻʈʄ) [3]. 

ʇʨʠ ʜʨʦʩʝʣʶʚʘʥʥʽ ʩʚʽʞʦʛʦ ʟʘʨʷʜʫ ʚʧʫʩʢʥʠʤ ʢʣʘʧʘʥʦʤ ʧʦʨʫʰʫʻʪʴʩʷ 

ʚʧʦʨʷʜʢʦʚʘʥʠʡ ʩʪʨʫʤʝʥʝʚʠʡ ʨʫʭ ʛʘʟʫ ʧʨʠ ʧʦʪʨʘʧʣʷʥʥʽ ʡʦʛʦ ʚ ʢʘʤʝʨʫ ʟʛʦʨʷʥʥʷ ʽ 

ʟôʷʚʣʷʻʪʴʩʷ ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ ʫ ʮʠʣʽʥʜʨʽ ʧʨʠ ʚʩʤʦʢʪʫʚʘʥʥʽ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ 

ʧʦʢʨʘʱʝʥʥʷ ʩʫʤʽʰʦʫʪʚʦʨʝʥʥʷ ʽ ʟʛʦʨʘʥʥʷ, ʽ ʷʢ ʨʝʟʫʣʴʪʘʪ ï ʧʦʢʨʘʱʝʥʥʷ ʧʘʣʠʚʥʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɼɺɿ. 

ɺʠʢʣʘʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʧʣʠʚʫ ʩʧʦʩʦʙʫ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʚʧʫʩʢʥʠʤ ʢʣʘʧʘʥʦʤ (ɼɺʂ) ʥʘ 

ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ, ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʜʝʢʽʣʴʢʘ ʪʠʧʽʚ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʧʨʠʚʦʜʽʚ ʢʣʘʧʘʥʽʚ ɻʈʄ. ʇʨʠ ʚʠʙʦʨʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʧʨʠʚʦʜʫ 

ʚʨʘʭʦʚʫʚʘʣʠʩʴ ʥʘʩʪʫʧʥʽ ʚʠʤʦʛʠ: 

ï ʧʨʦʩʪʦʪʘ ʢʦʥʩʪʨʫʢʮʽʾ ʷʢʘ ʥʝ ʚʠʤʘʛʘʣʘ ʙ ʟʤʽʥʠ ʢʦʥʩʪʨʫʢʮʽʾ ʛʦʣʦʚʢʠ 

ʮʠʣʽʥʜʨʽʚ; 

ï ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʦʟʨʦʙʣʝʥʽʡ ʢʦʥʩʪʨʫʢʮʽʾ ʜʝʪʘʣʝʡ ʰʪʘʪʥʦʛʦ 

ɻʈʄ; 

ï ʧʨʦʩʪʦʪʘ ʤʦʥʪʘʞʫ ʽ ʜʝʤʦʥʪʘʞʫ ʧʨʠʚʦʜʫ; 

ï ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ; 

ï ʧʨʦʩʪʦʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʭʦʜʫ ʢʣʘʧʘʥʽʚ ʽ ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʥʦʛʦ ʚʠʢʣʶʯʝʥʥʷ 

ʟ ʨʦʙʦʪʠ ʦʢʨʝʤʠʭ ʮʠʣʽʥʜʨʽʚ. 

ɺʢʘʟʘʥʽ ʚʠʤʦʛʠ ʮʽʣʢʦʤ ʟʘʜʦʚʦʣʴʥʠʚ ʛʽʜʨʘʚʣʽʯʥʠʡ ʧʨʠʚʦʜ ʢʣʘʧʘʥʽʚ (ɻʇʂ) 

ɻʈʄ ʟ ʜʨʦʩʝʣʴʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ. ɻʇʂ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʰʚʠʜʢʦʜʽʶ ʽ 

ʜʦʧʫʩʢʘʻ ʟʥʘʯʥʽ ʟʫʩʠʣʣʷ ʫ ʚʠʢʦʥʘʚʯʠʭ ʤʝʭʘʥʽʟʤʘʭ ʧʨʠ ʾʭ ʥʝʚʝʣʠʢʠʭ ʨʦʟʤʽʨʘʭ. 

ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʜʘʻ ʟʤʦʛʫ ʚʠʢʦʨʠʩʪʘʪʠ  ʛʘʙʘʨʠʪʠ ʽʩʥʫʶʯʦʾ ʛʦʣʦʚʢʠ ʮʠʣʽʥʜʨʽʚ. 

ɺʽʥ ʣʝʛʢʦ ʨʝʛʫʣʶʻʪʴʩʷ ʧʦ ʚʠʪʨʘʪʽ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, ʱʦ ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʟʤʽʥʠ ʭʦʜʫ ʢʣʘʧʘʥʽʚ ʘʞ ʜʦ ʧʦʚʥʦʛʦ ʾʭ ʚʠʢʣʶʯʝʥʥʷ ʟ ʨʦʙʦʪʠ. ɺ ʷʢʦʩʪʽ 

ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʦʣʠʚʫ ʟ ʩʠʩʪʝʤʠ ʤʘʱʝʥʥʷ ʜʚʠʛʫʥʘ. ʅʘ ʨʠʩ. 1 

ʧʦʢʘʟʘʥʦ ʜʚʠʛʫʥ 4ʏ7,9/6,6 ʦʙʣʘʜʥʘʥʠʡ ɻʇʂ. 

ʅʘ ʜʚʠʛʫʥʽ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʙʝʟʤʦʪʦʨʥʽ ʽ ʤʦʪʦʨʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʤʝʪʦʶ 

ʷʢʠʭ ʙʫʣʦ: 

ï ʚʠʟʥʘʯʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʢʝʪʥʦʛʦ ʟʨʘʟʢʘ ʧʨʠʚʦʜʫ ʢʣʘʧʘʥʽʚ ɻʈʄ; 
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ï ʧʝʨʝʚʽʨʢʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʬʘʟ ʛʘʟʦʨʦʟʧʦʜʽʣʫ ʜʚʠʛʫʥʘ ʬʘʟʘʤ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʤ ʟʘʚʦʜʦʤ ʚʠʨʦʙʥʠʢʦʤ;  

ï ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʚʧʫʩʢʫ ʧʨʠ ʨʝʛʫʣʶʚʘʥʥʽ ʥʘʧʦʚʥʝʥʥʷ 

ʜʚʠʛʫʥʘ ʜʨʦʩʝʣʴʥʦʶ ʟʘʩʣʽʥʢʦʶ ʽ ʟʤʽʥʦʶ ʭʦʜʫ ʚʧʫʩʢʥʦʛʦ ʢʣʘʧʘʥʘ; 

ï ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʧʨʠ ʨʝʛʫʣʶʚʘʥʥʽ ʧʦʪʫʞʥʦʩʪʽ 

ʜʚʠʛʫʥʘ ʜʨʦʩʝʣʴʥʦʶ ʟʘʩʣʽʥʢʦʶ ʽ ʚʧʫʩʢʥʠʤ ʢʣʘʧʘʥʦʤ; 

ï ʽʥʜʠʮʽʶʚʘʥʥʷ 4-ʛʦ ʮʠʣʽʥʜʨʘ ʜʚʠʛʫʥʘ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ 

ʽʥʜʠʢʘʪʦʨʥʠʭ ʜʽʘʛʨʘʤ ʽʥʜʠʢʘʪʦʨʥʠʭ ʪʘ ʝʬʝʢʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ, 

ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʮʝʩʫ ʟʛʦʨʘʥʥʷ ʜʣʷ ʜʚʦʭ ʩʧʦʩʦʙʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʝʟʤʦʪʦʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʙʫʣʘ ʧʽʜʪʚʝʨʜʞʝʥʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ɻʇʂ ʪʘ ʚʩʪʘʥʦʚʣʝʥʽ ʌɻʈ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʽ ʜʦ ʌɻʈ 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʟʘʚʦʜʦʤ ʚʠʨʦʙʥʠʢʦʤ (ʨʠʩ. 1). 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʆʩʮʠʣʦʛʨʘʤʠ ʧʝʨʝʤʽʱʝʥʥʷ ʢʣʘʧʘʥʽʚ 

 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʨʘʬʽʢʠ ʟʤʽʥʠ ʪʠʩʢʫ ʫ ʚʧʫʩʢʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ 

ʧʨʠ ʜʨʦʩʝʣʶʚʘʥʥʽ ʚʧʫʩʢʫ ʢʣʘʧʘʥʦʤ. 

 

ʈʠʩʫʥʦʢ 2 ï ɿʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʪʠʩʢʫ ʈʚʧ ʫ ʚʧʫʩʢʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ  
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ʚʽʜ ʭʦʜʫ ʢʣʘʧʘʥʘ h: 1 ï 1000 ʭʚ
-1
; 2 ï 1600 ʭʚ

-1
; 3 ï 2200 ʭʚ

-1
. 

 

ɿ ʛʨʘʬʽʢʘ ʚʠʜʥʦ, ʱʦ ʟʤʝʥʰʝʥʥʷ ʭʦʜʫ ʢʣʘʧʘʥʘ h ʚʽʜ 9 ʤʤ ʜʦ 5 ʤʤ ʤʘʣʦ 

ʚʧʣʠʚʘʻ ʥʘ ʟʤʽʥʫ ʚʝʣʠʯʠʥʠ ʈʚʧ. ʇʦʜʘʣʴʰʝ ʟʤʝʥʰʝʥʥʷ h ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ 

ʈʚʧ ʘʞ ʜʦ ʘʪʤʦʩʬʝʨʥʦʛʦ. ɿ ʮʴʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʠʡ ʚʠʩʥʦʚʦʢ. ʗʢʱʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʚʠʢʦʥʫʻʪʴʩʷ ʜʨʦʩʝʣʴʥʦʶ ʟʘʩʣʽʥʢʦʶ, ʪʦ ʢʽʣʴʢʽʩʪʴ 

ʩʚʽʞʦʛʦ ʟʘʨʷʜʫ ʤʦʞʥʘ ʦʮʽʥʶʚʘʪʠ ʧʦ ʧʘʨʘʤʝʪʨʫ ʪʠʩʢʫ ʫ ʚʧʫʩʢʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ 

ʈʚʧ, ʘʙʦ ʧʦ ʩʝʨʝʜʥʴʦʤʫ ʽʥʜʠʢʘʪʦʨʥʦʤʫ ʪʠʩʢʫ ʈ.̔ 

ɼʣʷ ʜʚʠʛʫʥʘ ʟ ʩʠʩʪʝʤʦʶ ɼɺʂ, ʚʥʘʩʣʽʜʦʢ ʧʦʩʪʽʡʥʦ ʚʽʜʢʨʠʪʦʾ ʜʨʦʩʝʣʴʥʦʾ 

ʟʘʩʣʽʥʢʠ, ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʽʣʴʢʠ ʧʦ ʩʝʨʝʜʥʴʦʤʫ ʽʥʜʠʢʘʪʦʨʥʦʤʫ 

ʪʠʩʢʫ.  

ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʫʥʘ 

4ʏ7,9/6,6 ʧʨʠ ʨʽʟʥʠʭ ʩʧʦʩʦʙʘʭ ʨʝʛʫʣʶʚʘʥʥʽ ʧʦʪʫʞʥʦʩʪʽ. 

 
ʈʠʩʫʥʦʢ 3 ï ʇʦʨʽʚʥʷʣʴʥʽ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʫʥʘ 4ʏ7,9/6,6  

 ʧʨʠ ʨʽʟʥʠʭ ʩʧʦʩʦʙʘʭ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʥʘ n = 2800 ʭʚ
-1
. 
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ʇʦʨʽʚʥʶʶʯʠ ʛʨʘʬʽʢʠ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠ ʨʝʛʫʣʶʚʘʥʥʽ 

ʧʦʪʫʞʥʦʩʪʽ ʟʘʩʣʽʥʢʦʶ ʽ ʢʣʘʧʘʥʦʤ ʟ ɻʇʂ, ʧʦʪʨʽʙʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʠʩʪʝʤʠ ɼɺʂ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ, ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ 

ʛʦʜʠʥʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚ ʤʝʞʘʭ 10 %, ʟʤʝʥʰʝʥʥʶ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʪʘ 

ʟʙʽʣʴʰʝʥʥʶ ʝʬʝʢʪʠʚʥʦʛʦ ʂʂɼ. 

ɸʥʘʣʽʟ ʽʥʜʠʢʘʪʦʨʥʠʭ ʜʽʘʛʨʘʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʮʝʩʫ ʟʛʦʨʘʥʥʷ 

ʧʦʢʘʟʘʚ ʥʘʩʪʫʧʥʝ:  

ï ʧʨʠ ʜʨʦʩʝʣʶʚʘʥʥʽ ʩʚʽʞʦʛʦ ʟʘʨʷʜʫ ʚʧʫʩʢʥʠʤ ʢʣʘʧʘʥʦʤ ʤʘʻ ʤʽʩʮʝ 

ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʭʘʨʘʢʪʝʨʫ ʟʛʦʨʘʥʥʷ ʜʦ m = 5,6 (ʧʨʠ ʜʨʦʩʝʣʶʚʘʥʥʽ 

ʟʘʩʣʽʥʢʦʶ m = 4,0); 

ï ʪʨʠʚʘʣʽʩʪʴ ʟʛʦʨʘʥʥʷ ʨʦʙʦʯʦʾ ʩʫʤʽʰʽ űz ʩʢʦʨʦʯʫʻʪʴʩʷ ʜʦ 58 ʛʨʘʜ. ʧ.ʢ.ʚ. ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʝʛʫʣʶʚʘʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ ʜʨʦʩʝʣʴʥʦʶ ʟʘʩʣʽʥʢʦʶ ʜʣʷ ʷʢʦʛʦ űz = 

67 ʛʨʘʜ. ʧ.ʢ.ʚ.; 

ʇʦʪʨʽʙʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʘʥʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʜʣʷ ʜʚʠʛʫʥʘ ʟ 

ʜʚʦʢʣʘʧʘʥʥʦʶ ʩʠʩʪʝʤʦʶ ʛʘʟʦʨʦʟʧʦʜʽʣʫ ʧʨʠ ʥʝʨʝʛʫʣʴʦʚʘʥʠʭ ʌɻʈ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʧʨʠʚʦʜʫ ʢʣʘʧʘʥʽʚ ɻʈʄ, ʥʘʧʨʠʢʣʘʜ 

ʝʣʝʢʪʨʦʛʽʜʨʘʚʣʽʯʥʦʛʦ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʩʪʫʧʽʥʯʘʩʪʝ ʨʝʛʫʣʶʚʘʥʥʷ 

ʭʦʜʫ ʢʣʘʧʘʥʽʚ ʪʘ ʌɻʈ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʚʠʜʢʽʩʥʦʛʦ ʪʘ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ 

ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ. 

ɺʠʩʥʦʚʢʠ. ʆʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʽ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʻ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʰʣʷʭʦʤ 

ʜʨʦʩʝʣʶʚʘʥʥʷ ʩʚʽʞʦʛʦ ʟʘʨʷʜʫ ʚʧʫʩʢʥʠʤ ʢʣʘʧʘʥʦʤ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʫ ʚʧʫʩʢʥʦʤʫ ʪʨʘʢʪʽ ʽ ʮʠʣʽʥʜʨʽ 

ʜʚʠʛʫʥʘ, ʱʦ ʧʦʢʨʘʱʫʻ ʧʨʦʮʝʩʠ ʩʫʤʽʰʦʫʪʚʦʨʝʥʥʷ ʽ ʟʛʦʨʷʥʥʷ ʧʘʣʠʚʦ-ʧʦʚʽʪʨʷʥʦʾ 

ʩʫʤʽʰʽ.  

ɿʘʨʘʟ ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʨʘʟʢʽʚ ɻʈʄ ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʝʡ ʧʨʠʥʮʠʧ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʫʯʘʩʥʠʤ 

ʜʚʠʛʫʥʘʤ ʚʠʩʦʢʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ,  ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ  ʧʦʢʘʟʥʠʢʠ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʜʚʠʛʫʥʘ 4ʏ7,9/6,6 ʦʙʣʘʜʥʘʥʦʛʦ ɻʇʂ ʷʢʠʡ ʜʘʚʘʚ ʤʦʞʣʠʚʽʩʪʴ 

ʨʝʛʫʣʶʚʘʪʠ ʭʽʜ ʚʧʫʩʢʥʠʭ ʢʣʘʧʘʥʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʠʩʪʝʤʘ ɼɺʂ ʟʘʙʝʟʧʝʯʫʻ 

ʧʦʢʨʘʱʝʥʥʷ ʧʘʣʠʚʥʦʾ ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʜʚʠʛʫʥʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 10 % ʧʨʠ ʨʦʙʦʪʽ ʚ 

ʨʝʞʠʤʘʭ ʯʘʩʪʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʆʪʨʠʤʘʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʮʝʩʫ ʟʛʦʨʘʥʥʷ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʪʝʦʨʝʪʠʯʥʦ ʦʮʽʥʠʪʠ ʦʯʽʢʫʚʘʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ 

ɼɺʂ ʥʘ ʜʚʠʛʫʥʘʭ ʪʠʧʫ 4ʏ7,9/6,6. 

ɼʣʷ ʣʘʙʦʨʘʪʦʨʽʡ ɼɺɿ ʜʦʩʣʽʜʥʠʭ ʽ ʫʯʙʦʚʠʭ ʟʘʢʣʘʜʽʚ ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʨʦʟʨʦʙʢʠ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ɻʈʄ ʟ ʷʢʽʩʥʦ ʥʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʻ ʦʜʥʠʤ ʟ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʨʦʙʦʪʠ. 
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ɻʘʟʦʚʝ ʧʘʣʠʚʦ ʜʣʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʩʪʠʩʥʝʥʦʤʫ 

ʘʙʦ ʟʨʽʜʞʝʥʦʤʫ ʩʪʘʥʽ. ʄʝʪʘʥ ʩʪʠʩʢʘʶʪʴ ʜʦ ʪʠʩʢʫ ʚ ʩʝʨʝʜʥʴʦʤʫ 20 ʄʇʘ ʽ 

ʟʙʝʨʽʛʘʶʪʴ ʫ ʪʦʚʩʪʦʩʪʽʥʥʠʭ ʙʘʣʦʥʘʭ. ʇʨʦʧʘʥ ʽ ʙʫʪʘʥ ʧʝʨʝʭʦʜʷʪʴ ʫ ʨʽʜʢʠʡ ʩʪʘʥ 

ʧʨʠ ʩʪʠʩʢʘʥʥʽ ʜʦ 1,6 ʄʇʘ. ɰʭ ʪʘʢʦʞ ʟʙʝʨʽʛʘʶʪʴ, ʫ ʙʘʣʦʥʘʭ. [3] 

ʇʝʨʽʦʜʠʯʥʽʩʪʴ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʛʘʟʦʙʘʣʦʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʜʣʷ ʙʘʟʦʚʠʭ ʤʘʰʠʥ, ʜʚʠʛʫʥʠ 

ʷʢʠʭ ʧʨʘʮʶʶʪʴ ʥʘ ʙʝʥʟʠʥʽ. [5] 

ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʟʘʭʦʜʦʤ ʫ ʪʝʭʥʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʛʘʟʦʙʘʣʦʥʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʻ ʦʙʦʚ'ʷʟʢʦʚʽʩʪʴ ʧʦʩʪʽʡʥʦʾ ʧʝʨʝʚʽʨʢʠ ʟʦʚʥʽʰʥʽʤ ʦʛʣʷʜʦʤ 

ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʛʘʟʦʙʘʣʦʥʥʦʾ ʫʩʪʘʥʦʚʢʠ, ʢʨʽʧʣʝʥʥʷ ʙʘʣʦʥʽʚ ʽ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʥʘ 

ʛʘʟʦʚʦʤʫ ʧʘʣʠʚʽ. ʅʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʚʩʽ ʨʦʙʦʪʠ ʧʦ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ 

ʢʨʽʧʣʝʥʥʷ ʛʘʟʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʦʙʤʽʜʥʝʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʱʦʙ ʫʥʠʢʥʫʪʠ 

ʽʩʢʨʦʫʪʚʦʨʝʥʥʷ. ʆʛʣʷʜ ʛʘʟʦʙʘʣʦʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʢʦʞʥʽ 

ʰʽʩʪʴ ʤʽʩʷʮʽʚ ʧʨʠ ʮʴʦʤʫ ʟʨʽʜʞʝʥʠʡ ʚʫʛʣʝʚʦʜʥʝʚʠʡ ʛʘʟ ʟ ʙʘʣʦʥʽʚ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʚʠʜʘʣʝʥʠʡ, ʘ ʙʘʣʦʥʠ ʜʣʷ ʩʪʠʩʥʝʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʧʨʦʜʝʛʘʟʦʚʘʥʽ ʽʥʝʨʪʥʠʤ 

ʛʘʟʦʤ ʘʙʦ ʘʟʦʪʦʤ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʧʝʨʝʚʽʨʢʠ ʩʠʩʪʝʤʠ ʜʣʷ ʩʢʨʘʧʣʝʥʦʛʦ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʛʘʟʫ 

ʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦ ʦʛʣʷʥʫʪʠ ʚʩʶ ʛʘʟʦʚʫ ʩʠʩʪʝʤʫ ʘʚʪʦʤʦʙʽʣʷ, 

ʟʚʝʨʥʫʚʰʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʥʘ ʟ'ʻʜʥʘʥʥʷ ʰʣʘʥʛʽʚ ʽ ʪʨʫʙʦʢ ʟʽ ʰʪʫʮʝʨʘʤʠ, ʣʝʛʢʽʩʪʴ 

ʚʽʜʢʨʠʪʪʷ ʽ ʟʘʢʨʠʪʪʷ ʚʠʪʨʘʪʥʠʭ ʚʝʥʪʠʣʽʚ ʥʘ ʙʘʣʦʥʽ. ʉʣʽʜ ʪʘʢʦʞ ʧʝʨʝʚʽʨʠʪʠ 

ʢʦʤʧʣʝʢʪʥʽʩʪʴ ʛʘʟʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʘʚʪʦʤʦʙʽʣʽ. ʇʝʨʝʜ ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ ʧʽʜ 

ʪʠʩʢʦʤ ʛʘʟʦʚʦʾ ʩʠʩʪʝʤʠ ʽ ʥʘʧʦʚʥʝʥʥʷʤ ʛʘʟʦʚʠʭ ʙʘʣʦʥʽʚ ʩʪʠʩʥʝʥʠʤ ʧʦʚʽʪʨʷʤ 

ʚʝʥʪʠʣʽ ʥʘ ʙʘʣʦʥʘʭ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʢʨʠʪʽ.[4] 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʧʝʨʝʜʥʽʭ ʦʧʝʨʘʮʽʡ ʥʝʦʙʭʽʜʥʦ: 
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- ʚʠʚʝʨʥʫʪʠ ʟʘʛʣʫʰʢʫ ʥʘʧʦʚʥʶʚʘʥʦʛʦ ʚʝʥʪʠʣʷ ʽ ʧʽʜ'ʻʜʥʘʪʠ ʜʦ ʰʪʫʮʝʨʘ 
ʢʦʤʧʨʝʩʦʨʘ, ʧʝʨʝʢʦʥʘʚʰʠʩʴ ʚ ʱʽʣʴʥʦʩʪʽ ʟ'ʻʜʥʘʥʥʷ; 

- ʚʢʣʶʯʠʪʠ ʢʦʤʧʨʝʩʦʨ ʽ ʥʘʧʦʚʥʠʪʠ ʢʦʞʝʥ ʛʘʟʦʚʠʡ ʙʘʣʦʥ ʧʦʚʽʪʨʷʤ ʜʦ 
ʪʠʩʢʫ 1,6 ʄʇʘ. ʇʽʜ ʯʘʩ ʥʘʧʦʚʥʝʥʥʷ ʙʘʣʦʥʘ ʩʪʠʩʥʝʥʠʤ ʧʦʚʽʪʨʷʤ ʧʝʨʝʙʫʚʘʪʠ ʟ 

ʙʦʢʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʝʥʪʠʣʽʚ, ʘ ʪʘʢʦʞ ʫ ʢʘʙʽʥʽ ʘʚʪʦʤʦʙʽʣʷ ʟʘʙʦʨʦʥʷʻʪʴʩʷ. 

ʇʨʘʮʽʚʥʠʢ, ʱʦ ʧʝʨʝʚʽʨʷʻ ʛʘʟʦʚʫ ʩʠʩʪʝʤʫ ʞʠʚʣʝʥʥʷ ʚ ʤʦʤʝʥʪ ʥʘʧʦʚʥʝʥʥʷ ʙʘʣʦʥʘ 

ʧʦʚʠʥʝʥ ʧʝʨʝʙʫʚʘʪʠ ʙʽʣʷ ʧʫʣʴʪʘ ʚʢʣʶʯʝʥʥʷ ʢʦʤʧʨʝʩʦʨʘ. ɺʠʤʢʥʫʪʠ ʢʦʤʧʨʝʩʦʨ 

ʧʨʠ ʪʠʩʢʽʚ ʧʦʚʽʪʨʷ ʚ ʙʘʣʦʥʽ 1,6 ʄʇʘ. ʗʢʱʦ ʟʘʧʦʙʽʞʥʠʡ ʢʣʘʧʘʥ ʩʧʨʘʮʴʦʚʫʻ ʧʨʠ 

ʪʠʩʢʫ ʧʦʚʽʪʨʷ ʥʠʞʯʝ 1,6 ʄʇʘ, ʪʦ ʩʣʽʜ ʟʘʤʽʥʠʪʠ ʢʣʘʧʘʥ; 

- ʧʦʚʽʣʴʥʠʤ ʚʽʜʢʨʠʪʪʷʤ ʚʠʪʨʘʪʥʦʛʦ ʚʝʥʪʠʣʷ ʙʘʣʦʥʘ ʪʨʝʙʘ ʥʘʧʦʚʥʠʪʠ 
ʛʘʟʦʚʫ ʩʠʩʪʝʤʫ ʞʠʚʣʝʥʥʷ ʘʚʪʦʤʦʙʽʣʷ ʩʪʠʩʥʫʪʠʤ ʧʦʚʽʪʨʷʤ ʧʨʠ ʟʘʢʨʠʪʦʤʫ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʤʫ ʢʣʘʧʘʥʽ; 

- ʟʤʦʯʠʪʠ ʤʽʩʮʷ ʟ'ʻʜʥʘʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʚʽʜ ʛʘʟʦʚʦʛʦ ʙʘʣʦʥʘ (ʙʘʣʦʥʽʚ) 
ʜʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʢʣʘʧʘʥʘ ʤʠʣʴʥʦʶ ʧʽʥʦʶ. ʇʨʠ ʚʠʷʚʣʝʥʥʽ ʚʠʪʦʢʫ ʧʦʚʽʪʨʷ 

(ʫʪʚʦʨʝʥʥʷ ʙʫʣʴʙʘʰʦʢ, ʰʠʧʽʥʥʷ ʽ ʪ. ʜ.) ʚ ʟ'ʻʜʥʘʥʥʷʭ ʧʦʪʨʽʙʥʦ ʟʘʢʨʠʪʠ ʚʠʪʨʘʪʥʠʡ 

ʚʝʥʪʠʣʴ ʽ ʟʘʪʷʛʥʫʪʠ ʛʘʡʢʠ, ʪʨʫʙʢʠ ʽ ʰʣʘʥʛʠ ʚ ʤʽʩʮʷʭ, ʜʝ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʪʝʯʘ 

ʧʦʚʽʪʨʷ.  

- ɿʘʤʽʩʪʴ ʤʠʣʴʥʦʾ ʧʽʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʝʣʝʢʪʨʦʥʥʽ ʰʫʢʘʯʽ 
ʪʝʯʽʾ. ʋ ʨʘʟʽ, ʷʢʱʦ ʧʽʜʪʷʛʫʚʘʥʥʷʤ ʛʘʡʢʠ ʪʝʢʪʠ ʧʦʚʽʪʨʷ ʥʝ ʫʩʫʚʘʻʪʴʩʷ, ʩʣʽʜ 

ʟʘʤʽʥʠʪʠ ʥʽʧʝʣʴ ʽ ʟʥʦʚʫ ʧʝʨʝʚʽʨʠʪʠ ʟ'ʻʜʥʘʥʥʷ ʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ; 

- ʚʢʣʶʯʠʪʠ ʟʘʧʘʣʶʚʘʥʥʷ ʡ ʧʝʨʝʚʽʨʠʪʠ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʟ'ʻʜʥʘʥʴ ʥʘ ʜʽʣʷʥʮʽ 
ʚʽʜ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʢʣʘʧʘʥʘ ʜʦ ʨʝʜʫʢʪʦʨʘ. ʇʨʠ ʚʝʣʠʢʠʭ ʚʠʪʦʢʘʭ ʽ ʟʥʠʞʝʥʥʽ 

ʪʠʩʢʫ ʧʦʚʽʪʨʷ ʚ ʛʘʟʦʚʦʤʫ ʙʘʣʦʥʽ ʥʝʦʙʭʽʜʥʦ ʚʢʣʶʯʠʪʠ ʢʦʤʧʨʝʩʦʨ, ʟʙʽʣʴʰʠʪʠ 

ʪʠʩʢ ʜʦ 1,6 ʄʇʘ. ʇʨʠ ʨʦʟʨʠʚʘʭ ʽ ʩʧʫʯʝʥʥʽ ʰʣʘʥʛʽʚ ʛʘʟʦʚʦʾ ʩʠʩʪʝʤʠ ʾʭ ʩʣʽʜ 

ʟʘʤʽʥʠʪʠ ʽ ʚʠʧʨʦʙʫʚʘʪʠ; 

- ʧʝʨʝʚʽʨʠʪʠ ʨʦʙʦʪʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʜʘʪʯʠʢʘ ʪʠʩʢʫ ʚ ʧʝʨʰʦʛʦ 

ʩʪʫʧʝʥʷ ʛʘʟʦʚʦʛʦ ʨʝʜʫʢʪʦʨʘ ʧʨʠ ʚʢʣʶʯʝʥʥʽ ʟʘʧʘʣʶʚʘʥʥʷ. ʇʦʢʘʟʘʥʥʷ ʩʪʨʽʣʢʠ ʥʘ 

ʧʦʢʘʞʯʠʢʫ ʪʠʩʢʫ ʛʘʟʫ ʫ ʧʝʨʰʽʡ ʱʘʙʣʽ ʛʘʟʦʚʦʛʦ ʨʝʜʫʢʪʦʨʘ ʤʘʻ ʙʫʪʠ ʚ ʤʝʞʘʭ 0,12 

... 3,5 ʄʇʘ. 

ɻʝʨʤʝʪʠʯʥʽʩʪʴ ʛʘʟʦʙʘʣʦʥʥʦʾ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʩʪʠʩʥʝʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ 

ʩʣʽʜ ʧʝʨʝʚʽʨʷʪʠ ʩʪʠʩʥʝʥʠʤ ʧʦʚʽʪʨʷʤ ʘʙʦ ʽʥʝʨʪʥʠʤ ʛʘʟʦʤ ʧʽʜ ʪʠʩʢʦʤ 20 ʄʇʘ. 

ʇʝʨʝʚʽʨʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʩʪʫʧʽʥʯʘʩʪʦʤʫ ʧʽʜʚʠʱʝʥʥʷ ʪʠʩʢʫ 2,5; 5; 

10 ʪʘ 20 ʄʇʘ. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʽʜʪʷʛʫʚʘʥʥʷ ʟ'ʻʜʥʘʥʴ ʪʠʩʢ ʚ ʙʘʣʦʥʘʭ ʧʦʚʠʥʝʥ 

ʙʫʪʠ ʟʥʠʞʝʥʠʡ ʜʦ ʘʪʤʦʩʬʝʨʥʦʛʦ. ɿʘʙʦʨʦʥʷʻʪʴʩʷ ʧʽʜʪʷʛʫʚʘʪʠ ʛʘʡʢʠ 

ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ. 

ʗʢʱʦ ʧʽʩʣʷ ʧʽʜʪʷʛʫʚʘʥʥʷ ʟ'ʻʜʥʘʥʴ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʥʝ ʚʽʜʥʦʚʣʶʻʪʴʩʷ, ʩʣʽʜ 

ʟʘʤʽʥʠʪʠ ʪʨʫʙʦʧʨʦʚʽʜ ʘʙʦ ʥʽʧʝʣʴʥʝ ʟ'ʻʜʥʘʥʥʷ, ʚʽʜʨʽʟʘʚʰʠ ʢʽʣʴʮʝ ʟ ʥʝʚʝʣʠʢʠʤ 

ʰʤʘʪʢʦʤ ʪʨʫʙʢʠ. 

ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʧʦʰʢʦʜʞʝʥʴ (ʚʤôʷʪʠʥʠ, ʟʘʜʠʨʠ) ʥʘ ʢʦʥʽʯʥʽʡ ʫʱʽʣʴʥʶʶʯʦʾ 

ʧʦʚʝʨʭʥʽ ʙʘʣʦʥʥʠʭ ʧʝʨʝʭʽʜʥʠʢʽʚ ʘʙʦ ʰʪʫʮʝʨʽʚ ʰʪʫʮʝʨʘ ʥʝʦʙʭʽʜʥʦ ʟʘʤʽʥʠʪʠ. 

ʇʝʨʝʚʽʨʠʚʰʠ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʟ'ʻʜʥʘʥʴ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʜʦ ʨʝʜʫʢʪʦʨʘ 

ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ, ʩʣʽʜ ʚʢʣʶʯʠʪʠ ʟʘʧʘʣʶʚʘʥʥʷ, ʚʩʪʘʥʦʚʠʪʠ ʧʝʨʝʤʠʢʘʯ ʚʠʜʫ 

ʧʘʣʠʚʘ ʚ ʧʦʣʦʞʝʥʥʷ çɻʘʟè ʽ ʧʨʠʩʪʫʧʠʪʠ ʜʦ ʧʝʨʝʚʽʨʢʠ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʟ'ʻʜʥʘʥʴ ʽ 

ʚʫʟʣʽʚ ʥʘ ʜʽʣʷʥʮʽ ʚʽʜ ʨʝʜʫʢʪʦʨʘ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʜʦ ʢʘʨʙʶʨʘʪʦʨʘ-ʟʤʽʰʫʚʘʯʘ. ʊʠʩʢ 
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ʫ ʙʘʣʦʥʘʭ ʜʦʮʽʣʴʥʦ ʟʥʠʟʠʪʠ ʜʦ 1,6 ... 2 ʄʇʘ. ʊʠʩʢ ʧʽʩʣʷ ʨʝʜʫʢʪʦʨʘ ʚʠʩʦʢʦʛʦ 

ʪʠʩʢʫ ʧʦʚʠʥʥʝ ʙʫʪʠ ʚ ʤʝʞʘʭ 0,9 ... 1,1 ʄʇʘ. ʇʝʨʝʚʽʨʠʪʠ ʚʢʘʟʘʥʝ ʪʠʩʢ ʤʦʞʥʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʘʥʦʤʝʪʨʘ (ʄʊ-1) ʟʽ ʰʢʘʣʦʶ 2,5 ʄʇʘ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʟʘʤʽʩʪʴ 

ʜʘʪʯʠʢʘ ʩʠʛʥʘʣʽʟʘʪʦʨʘ. ʊʠʩʢ ʚ ʨʝʜʫʢʪʦʨʽ ʧʨʠ ʡʦʛʦ ʩʧʨʘʚʥʦʩʪʽ ʤʘʻ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʙʝʟ ʨʝʛʫʣʶʚʘʥʥʷ. 

ʇʽʩʣʷ ʦʙʧʨʝʩʫʚʘʥʥʷ ʛʘʟʦʚʦʾ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʝʩʪʠ 

ʨʦʙʦʪʫ ʜʚʠʛʫʥʘ ʥʘ ʛʘʟʦʚʝ ʧʘʣʴʥʝ, ʧʫʩʪʠʪʠ ʜʚʠʛʫʥ ʥʘ ʮʴʦʤʫ ʚʠʜʽ ʧʘʣʠʚʘ ʽ 

ʨʝʛʫʣʶʚʘʪʠ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʚ ʨʝʞʠʤʽ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ (ʚ 

ʤʝʞʘʭ 500 ... 600 ʦʙ/ʭʚ). ʋ ʨʘʟʽ ʚʠʪʦʢʫ ʛʘʟʫ ʯʝʨʝʟ ʟ'ʻʜʥʘʥʥʷ ʘʙʦ ʜʝʪʘʣʽ ʧʨʠʣʘʜʽʚ 

ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʦ ʥʝʛʘʡʥʦ ʧʨʠʧʠʥʠʪʠ ʧʦʜʘʯʫ ʛʘʟʫ, ʟʫʧʠʥʠʪʠ ʜʚʠʛʫʥ ʽ ʫʩʫʥʫʪʠ 

ʥʝʩʧʨʘʚʥʦʩʪʽ. 

ɺʠʩʥʦʚʦʢ. ʉʚʦʻʯʘʩʥʝ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ɻɹʆ ʟʥʠʞʫʻ ʧʦʪʝʥʮʽʡʥʽ 

ʨʠʟʠʢʠ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʚʫʟʣʽʚ ʽ ʝʣʝʤʝʥʪʽʚ ʛʘʟʦʙʘʣʦʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʊʠʤ ʩʘʤʠʤ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘʜʽʡʥʽʩʪʴ ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʩʪʝʤʠ. ʅʘʚʽʪʴ ʧʨʠ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʩʠʩʪʝʤʘʭ ʚʽʜ ʢʨʘʱʠʭ ʩʚʽʪʦʚʠʭ ʚʠʨʦʙʥʠʢʽʚ, ʩʠʩʪʝʤʘ ɻɹʆ ʥʝ 

ʟʘʩʪʨʘʭʦʚʘʥʘ ʚʽʜ ʥʝʩʫʤʣʽʥʥʦʩʪʽ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʛʘʟʦʚʦʛʦ ʧʘʣʠʚʘ. ʅʠʟʴʢʘ ʷʢʽʩʪʴ 

ʛʘʟʦʚʦʛʦ ʧʘʣʠʚʘ ʟʥʠʞʫʻ ʪʝʭʥʽʯʥʠʡ ʨʝʩʫʨʩ.  
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ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ ʡʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʟʥʘʯʥʦ ʚʠʱʝ, ʥʽʞ ʽʥʰʠʭ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ 

ʜʝʪʘʣʝʡ ʜʚʠʛʫʥʘ. ʇʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʰʘʪʫʥʽʚ ʫʩʢʣʘʜʥʝʥʦ ʚʥʘʩʣʽʜʦʢ ʾʭ 

ʤʘʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʜʥʦʨʽʜʥʦʩʪʽ ʧʦʣʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʥʘʧʨʫʞʝʥʴ, ʘ ʪʘʢʦʞ 

ʥʘʷʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ ʥʘʧʨʫʞʝʥʴ. ʊʦʤʫ ʜʦ ʰʘʪʫʥʽʚ 

ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʙʽʣʴʰ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʱʦʜʦ ʥʘʜʽʡʥʦʩʪʽ, ʥʽʞ ʜʦ ʽʥʰʠʭ ʜʝʪʘʣʝʡ 

ʜʠʟʝʣʷ. 

ʐʘʪʫʥʠ ʜʠʟʝʣʽʚ ʗʄɿ ʤʘʶʪʴ ʚʠʩʦʢʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʷʢʦʩʪʽ ʽ ʥʝ ʣʽʤʽʪʫʶʪʴ 

ʧʽʜʚʠʱʝʥʥʷ ʨʝʩʫʨʩʫ ʜʠʟʝʣʽʚ. ʇʨʦʪʝ, ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʚʠʚʯʝʥʥʷ 

ʜʦʩʚʽʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʨʦʚʦʜʷʪʴʩʷ ʨʦʙʦʪʠ ʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥ 

ʩʪʨʫʢʮʽʾ ʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʰʘʪʫʥʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʧʽʜʚʠʱʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʾʭ ʨʦʟʤʽʨʽʚ ʽ ʬʦʨʤʠ ʽ ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʍʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʰʘʪʫʥʽʚ ʜʠʟʝʣʽʚ ʗʄɿ-236 ʽ ʗʄɿ-238 (ʨʠʩ. 2.18) ʻ ʪʘʢ ʟʚʘʥʠʡ 

ʢʦʩʠʡ ʨʦʟ'ʻʤ ʥʠʞʥʴʦʾ ʛʦʣʦʚʢʠ, ʧʣʦʱʠʥʘ ʷʢʦʛʦ ʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʦʩʽ ʩʪʨʠʞʥʷ 

ʰʘʪʫʥʘ. ʉʪʠʢ ʥʠʞʥʴʦʾ ʛʦʣʦʚʢʠ ʰʘʪʫʥʘ ʟ ʢʨʠʰʢʦʶ ʚʠʢʦʥʘʥʠʡ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ 

ʧʦʧʘʨʥʦ ʦʙʨʦʙʣʝʥʠʭ ʰʣʽʮʽʚ ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʦʛʦ ʧʝʨʝʨʽʟʫ. ʋ ʩʪʨʠʞʥʽ ʰʘʪʫʥʘ 

ʧʨʦʩʚʝʨʜʣʝʥʠʡ ʢʘʥʘʣ ʜʣʷ ʧʦʜʘʯʽ ʤʘʩʣʘ ʜʦ ʚʪʫʣʢʠ ʚʝʨʭʥʴʦʾ ʛʦʣʦʚʢʠ. ʐʘʪʫʥʠ 

ʜʠʟʝʣʽʚ ʗʄɿ-286 ʽ ʗʄɿ-238 ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟʽ ʩʪʘʣʽ 40ʍ, ʜʠʟʝʣʽʚ ʗʄɿ-240 - ʟʽ 

ʩʪʘʣʽ 40ʍʅ2ʄɸ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʰʘʪʫʥʽʚ ʤʘʣʠ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʚʪʦʤʥʦʾ 

ʤʽʮʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʚʠʚʯʝʥʥʷ ʽ ʟʥʠʞʝʥʥʷ ʜʝʬʦʨʤʘʮʽʡ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʦʥʴ ʧʨʠ 

ʨʦʙʦʪʽ ʜʠʟʝʣʷ. ʉʝʨʝʜ ʭʘʨʘʢʪʝʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʰʘʪʫʥʘ, 

ʢʨʽʤ ʚʠʩʦʢʠʭ ʟʥʘʢʦʟʤʽʥʥʠʭ ʥʘʧʨʫʞʝʥʴ ʽ ʾʭ ʛʨʘʜʽʻʥʪʽʚ, ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʚʝʣʠʢʫ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʜʝʪʘʣʷʤʠ ʚʝʣʠʯʠʥʫ ʚʽʜʥʦʩʠʥʠ ʩʝʨʝʜʥʴʦʛʦ ʧʦ ʤʘʩʽ ʤʝʪʘʣʫ 

ʥʘʧʨʫʛʠ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʥʘʜʽʡʥʽʩʪʴ ʰʘʪʫʥʘ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʞʝʥʴ, ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʜʝʪʘʣʽ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʂʨʽʤ ʪʦʛʦ, ʧʨʦʚʦʜʠʣʠʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʷʚʣʝʥʥʷ 

ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʦʥʮʝʥʪʨʘʮʽʶ ʥʘʧʨʫʞʝʥʴ ʚ ʰʘʪʫʥʽ, ʽ ʟʘʭʦʜʽʚ, ʱʦ 

ʩʧʨʠʷʶʪʴ ʾʭ ʦʩʣʘʙʣʝʥʥʶ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʪʦʤʥʘ ʤʽʮʥʽʩʪʴ ʰʘʪʫʥʽʚ ʤʦʞʝ ʟʥʠʞʫʚʘʪʠʩʷ ʥʘ 20% ʯʝʨʝʟ 

ʥʘʷʚʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʘʙʨʘʟʠʚʥʦʾ ʦʙʨʦʙʢʠ ʧʦʣʠʮʴ. 

ʃʽʢʚʽʜʘʮʽʷ ʦʧʝʨʘʮʽʾ ʟʘʯʠʩʪʢʠ ʟʘʛʦʪʦʚʢʠ ʘʙʨʘʟʠʚʥʠʤʠ ʢʨʫʛʘʤʠ ʜʦʟʚʦʣʠʣʘ 

ʟʘʧʦʙʽʛʪʠ ʧʦʷʚʽ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ ʥʘ ʧʦʣʠʮʷʭ ʩʪʝʨʞʥʷ ʽ ʚ ʟʦʥʽ ʙʦʙʠʰʢʠ ʢʦʨʦʪʢʦʛʦ 

ʙʦʣʪʘ ʥʠʞʥʴʦʾ ʛʦʣʦʚʢʠ. 

ʇʦʨʷʜ ʟ ʨʝʘʣʽʟʘʮʽʻʶ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʞʝʥʴ, ʱʦ 

ʚʠʢʣʠʢʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ ʰʘʪʫʥʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʘ ʟʘʩʪʦʩʦʚʘʥʘ 

ʟʤʽʮʥʶʶʯʘ ʦʙʨʦʙʢʘ ʩʪʝʨʞʥʷ ʰʘʪʫʥʘ ʫ ʚʠʛʣʷʜʽ ʜʨʦʙʠʣʴʥʦʩʪʨʫʤʝʥʝʚʦʛʦ ʥʘʢʣʝʧʫ. 

ʇʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʦʙʨʦʙʢʠ ʚʪʦʤʥʘ ʤʽʮʥʽʩʪʴ ʰʘʪʫʥʘ ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘ 

5é10%. 

 ʊʘʢ ʷʢ ʥʘ ʤʽʮʥʽʩʪʴ ʚʽʜ ʫʪʦʤʠ ʰʘʪʫʥʽʚ ʤʦʞʣʠʚʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ 

ʜʝʬʝʢʪʽʚ ʤʘʪʝʨʽʘʣʫ, ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʨʦʙʦʪʠ ʧʦ ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʤʝʪʦʜʽʚ ʾʭ 

ʚʠʷʚʣʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʯʠʱʝʥʥʷ ʰʘʪʫʥʽʚ ʜʨʦʙʦʤ ʜʽʘʤʝʪʨʦʤ 0,7é0,9 ʤʤ, 

ʘ ʪʘʢʦʞ ʝʣʝʢʪʨʦʭʽʤʽʯʥʝ ʧʦʣʽʨʫʚʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ 

ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʚ ʧʨʦʮʝʩʽ ʤʘʛʥʽʪʥʦʛʦ ʢʦʥʪʨʦʣʶ. ʑʦʙ ʟʙʽʣʴʰʠʪʠ 
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ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʩʪʘʥʥʴʦʛʦ, ʧʽʜʽʙʨʘʥʘ ʦʧʪʠʤʘʣʴʥʘ ʥʘʧʨʫʞʝʥʽʩʪʴ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, 

ʱʦ ʜʦʨʽʚʥʶʻ 60 ɽ. ʈʝʘʣʽʟʦʚʘʥʘ ʧʝʨʝʚʽʨʢʘ ʰʘʪʫʥʽʚ ʥʘ ʤʘʛʥʽʪʥʦʤʫ ʜʝʬʝʢʪʦʩʢʦʧʽ 

ʧʨʠ ʦʨʽʻʥʪʘʮʽʾ ʩʠʣʦʚʠʭ ʣʽʥʽʡ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʷʢ ʧʘʨʘʣʝʣʴʥʦ, ʪʘʢ ʽ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʩʽ ʰʘʪʫʥʘ. 

ʆʩʢʽʣʴʢʠ ʜʝʬʝʢʪʠ ʤʘʪʝʨʽʘʣʫ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ 

ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ ʥʘʧʨʫʞʝʥʴ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʰʘʪʫʥʽʚ, 

ʜʦʮʽʣʴʥʦ ʰʘʪʫʥʠ ʚʠʛʦʪʦʚʣʷʪʠ ʟʽ ʩʪʘʣʽ, ʦʜʝʨʞʫʚʘʥʦʾ ʚʘʢʫʫʤʥʦ-ʜʫʛʦʚʦʛʦ 

ʧʣʘʚʢʦʶ, ʘʙʦ ʟʽ ʩʪʘʣʽ ʝʣʝʢʪʨʦʰʣʘʢʦʚʦʛʦ ʧʝʨʝʧʣʘʚʫ. ʑʦʙ ʫʥʠʢʥʫʪʠ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʥʘʧʨʫʞʝʥʴ ʚʥʘʩʣʽʜʦʢ ʥʘʷʚʥʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʜʝʬʝʢʪʽʚ ʽ ʦʙʝʟʚʫʛʣʝʮʝʚʦʛʦ ʰʘʨʫ 

ʧʨʦʢʘʪʫ, ʟʘʩʣʫʛʦʚʫʻ ʫʚʘʛʫ ʚʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʾ ʟʥʷʪʪʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʰʣʷʭʦʤ 

ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʽ ʥʘʛʨʽʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʚ ʥʝʡʪʨʘʣʴʥʦʤʫ ʘʙʦ 

ʤʘʣʦʦʢʠʩʣʶʚʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʝʨʝʜ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷʤ ʰʘʪʫʥʽʚ. ʈʝʘʣʽʟʘʮʽʷ 

ʦʧʠʩʘʥʠʭ ʚʠʱʝ ʧʨʦʧʦʟʠʮʽʡ ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʧʦʢʘʟʥʠʢʽʚ ʚʪʦʤʥʦʾ ʤʽʮʥʦʩʪʽ ʰʘʪʫʥʽʚ. 
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ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

 

ʇʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʥʘʜʽʡʥʦʩʪʽ ʽ ʪʝʨʤʽʥʽʚ ʩʣʫʞʙʠ ʤʘʰʠʥ, ʚʫʟʣʽʚ, 

ʘʛʨʝʛʘʪʽʚ ʻ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ, 

ʧʨʦʩʪʦʶʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʫ ʨʝʤʦʥʪʽ, ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʘ ʪʘʢʦʞ ʧʦʩʪʽʡʥʝ ʩʫʯʘʩʥʝ ʫʜʦʩʢʦʥʘʣʝʥʥʷ, ʫʩʢʣʘʜʥʝʥʥʷ  ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʪʝʭʥʽʢʠ ʻ ʧʨʠʨʦʜʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʾʾ ʨʦʟʚʠʪʢʫ.  

ʇʨʠ ʜʦʚʛʦʪʨʠʚʘʣʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʘʰʠʥ ʟʥʦʰʫʚʘʥʥʷ ʜʝʪʘʣʝʡ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʠʢʣʠʢʘʻ 

ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʚʠʨʦʙʽʚ. 

ɺʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ï ʪʝʭʥʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʡ, ʝʢʦʥʦʤʽʯʥʦ ʚʠʧʨʘʚʜʘʥʠʡ 

ʟʘʭʽʜ. ʎʝ ʜʦʟʚʦʣʷʻ ʨʝʤʦʥʪʥʠʤ ʤʘʡʩʪʝʨʥʷʤ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʧʨʦʩʪʦʶ ʥʝʩʧʨʘʚʥʠʭ 

ʤʘʰʠʥ, ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʧʦʟʠʪʠʚʥʦ 

ʚʧʣʠʚʘʪʠ ʥʘ ʧʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʰʠʥ. 

ʇʨʦʛʨʝʩʫʶʯʝ ʤʦʨʘʣʴʥʝ ʩʪʘʨʽʥʥʷ ʽ ʩʢʦʨʦʯʝʥʥʷ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ 

ʧʘʨʢʫ ʛʦʩʧʦʜʘʨʩʪʚ ʚʧʣʠʚʘʻ ʥʘ ʨʽʚʝʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ 
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ʨʝʤʦʥʪʥʦ-ʦʙʩʣʫʛʦʚʫʶʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ɸʇʂ ʋʢʨʘʾʥʠ. 

ʊʝʭʥʦʣʦʛʽʾ  ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʚʽʜʥʦʩʷʪʴʩʷ  ʜʦ  ʨʦʟʨʷʜʫ  ʥʘʡʙʽʣʴʰ 

ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ,  ʪʦʤʫ  ʱʦ  ʚ  ʧʦʨʽʚʥʷʥʥʽ  ʟ  ʚʠʛʦʪʦʚʣʝʥʥʷʤ  ʥʦʚʠʭ  ʜʝʪʘʣʝʡ 

ʚʠʪʨʘʪʠ ʩʢʦʨʦʯʫʶʪʴʩʷ ʜʦ 70%. ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʝʢʦʥʦʤʽʾ ʨʝʩʫʨʩʽʚ ʻ ʚʠʪʨʘʪʠ 

ʥʘ ʤʘʪʝʨʽʘʣʠ.  

ʉʝʨʝʜʥʽ ʚʠʪʨʘʪʠ ʥʘ ʤʘʪʝʨʽʘʣʠ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʜʝʪʘʣʝʡ ʩʪʘʥʦʚʣʷʪʴ 38-

40%,  ʘ  ʧʨʠ  ʚʽʜʥʦʚʣʝʥʥʽ  -  6-7%  ʚʽʜ  ʟʘʛʘʣʴʥʦʾ  ʩʦʙʽʚʘʨʪʦʩʪʽ.  ɼʣʷ  ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ  ʟʥʦʰʝʥʠʭ  ʜʝʪʘʣʝʡ  ʧʦʪʨʽʙʥʦ  ʚ  5...8  ʨʘʟʽʚ  ʤʝʥʰʝ  

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʥʦʚʠʭ ʜʝʪʘʣʝʡ.  

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʘʛʨʘʨʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʾʭ 

ʧʨʦʜʫʢʮʽʾ, ʥʝʦʙʭʽʜʥʠʤ ʻ  ʨʦʟʚʠʪʦʢ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʚ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ.  

ɿʘʙʝʟʧʝʯʠʪʠ ʮʝ ʤʦʞʥʘ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʤʘʰʠʥ, ʷʢʽ 

ʢʦʥʩʪʨʫʶʶʪʴʩʷ ʽ ʚʠʧʫʩʢʘʶʪʴʩʷ ʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ  ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ, ʘ 

ʪʘʢʦʞ ʨʦʟʚʠʪʢʦʤ ʨʠʥʢʫ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʩʝʨʚʽʩʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ʇʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ (ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ) ʤʘʰʠʥ ʝʢʚʽʚʘʣʝʥʪʥʝ ʟʙʽʣʴʰʝʥʥʶ ʾʭ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʤʝʥʰʠʤʠ ʟʘʛʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʩʫʩʧʽʣʴʥʦʾ ʧʨʘʮʽ  ʥʝ ʣʠʰʝ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʦ ʽ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʘʣʝ ʡ ʥʘ ʽʤʽʜʞ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʮʽʣʦʤʫ.  

ʇʨʠ ʮʴʦʤʫ ʫ ʢʦʥʩʪʨʫʢʮʽʷʭ ʪʝʭʥʽʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʦʚʽʪʥʽ ʜʦʩʷʛʥʝʥʥʷ 

ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ, ʝʣʝʢʪʨʦʥʽʢʠ ʡ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ, ʧʨʦʛʨʝʩʠʚʥʽ ʤʘʪʝʨʽʘʣʠ 

ʛʘʨʘʥʪʫʶʪʴ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʨʦʙʦʪʠ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʝʨʚʽʩʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʇʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʨʘʢʪʦʨʽʚ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ ʬʽʨʤʠ-

ʚʠʨʦʙʥʠʢʠ ʜʦʩʷʛʘʶʪʴ ʟʘʚʜʷʢʠ ʪʘʢʠʤ ʬʘʢʪʦʨʘʤ: 

- ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧ'ʶʪʝʨʥʠʭ 

ʩʠʩʪʝʤ, ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʨʽʟʥʠʭ ʚʫʟʣʽʚ ʽ ʜʝʪʘʣʝʡ ʥʘ ʩʪʘʜʽʾ 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʧʝʨʝʚʽʨʢʘ ʾʭʥʴʦʾ ʥʘʜʽʡʥʦʩʪʽ ʜʦ ʧʦʯʘʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ; 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ ʤʘʰʠʥ ʜʦʩʪʘʪʥʴʦ ʚʽʜʧʨʘʮʴʦʚʘʥʦʾ 

ʚʠʩʦʢʦʥʘʜʽʡʥʦʾ ʝʣʝʤʝʥʪʥʦʾ ʙʘʟʠ; 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ, ʚʫʟʣʽʚ ʪʘ ʙʘʟʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʤʘʰʠʥ; 

- ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, 

ʢʦʤʧʣʝʢʪʫʶʯʠʭ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʘʰʠʥ ʥʘ ʟʘʚʦʜʘʭ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʇʨʦʪʝ, ʫʩʽ ʰʣʷʭʠ ʧʽʜʚʠʱʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʽ ʷʢʦʩʪʽ ʤʘʰʠʥ ʽ ʘʧʘʨʘʪʽʚ 

ʤʦʞʥʘ ʦʙôʻʜʥʘʪʠ ʫ ʥʘʩʪʫʧʥʽ ʛʨʫʧʠ:   

- ʢʦʥʩʪʨʫʢʪʠʚʥʽ, ʧʦʚôʷʟʘʥʽ ʟ ʨʦʟʨʦʙʢʦʶ ʚʠʨʦʙʽʚ ʽʟ ʚʠʩʦʢʠʤʠ ʪʝʭʥʽʢʦ - 

ʝʢʦʥʦʤʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ;   

- ʪʝʭʥʦʣʦʛʽʯʥʽ, ʧʨʠ ʷʢʠʭ ʨʽʚʝʥʴ ʷʢʦʩʪʽ ʚʠʨʦʙʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʧʨʦʛʨʝʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ;   

- ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ, ʧʦʚôʷʟʘʥʽ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʪʘ ʟʽ ʟʥʠʞʝʥʥʷʤ 

ʚʠʪʨʘʪ ʨʝʩʫʨʩʽʚ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʨʦʙʽʚ; 

- ʦʨʛʘʥʽʟʘʮʽʡʥʽ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʟʘʭʦʜʠ ʱʦʜʦ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, 

ʝʢʦʥʦʤʽʯʥʦʤʫ ʩʪʠʤʫʣʶʚʘʥʥʶ ʪʘ ʨʷʜʫ ʽʥʰʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʢʝʨʫʚʘʥʥʷ 
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ʧʨʦʮʝʩʦʤ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʽ ʷʢʦʩʪʽ ʫʩʪʘʪʢʫʚʘʥʥʷ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ 

ʡʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʽʜ ʨʦʟʨʦʙʢʠ ʜʦ ʟʥʷʪʪʷ ʟ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʊʘʙʣʠʮʷ 1 -  ʐʣʷʭʠ ʧʽʜʚʠʱʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʪʘ ʷʢʦʩʪʽ ʤʘʰʠʥ 

 
 

ɸʥʘʣʽʟ  ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʰʣʷʭʽʚ (ʤʝʪʦʜʽʚ) ʧʽʜʚʠʱʝʥʥʷ  ʪʝʭʥʽʯʥʦʛʦ  ʨʽʚʥʷ ʽ 

ʷʢʦʩʪʽ ʤʘʰʠʥ ʽ ʘʧʘʨʘʪʽʚ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʥʘ ʩʪʘʜʽʷʭ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʷ, 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʟʘ ʨʘʭʫʥʦʢ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʧʦʢʘʟʫʻ, 

ʱʦ ʢʦʞʥʠʡ ʟ ʥʠʭ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʨʦʟʜʽʣʴʥʦ, ʪʘʢ ʽ ʚ ʢʦʤʙʽʥʘʮʽʾ ʦʜʠʥ 

ʟ ʦʜʥʠʤ.ʇʨʦʛʨʝʩʠʚʥʠʤ ʤʝʪʦʜʦʤ ʚʽʜʥʦʚʣʝʥʥʷ ʻ ʧʣʘʟʤʦʚʝ ʥʘʧʠʣʝʥʥʷ, ʷʢʝ ʥʝ 

ʚʠʢʣʠʢʘʻ ʜʝʬʦʨʤʘʮʽʾ ʜʝʪʘʣʽ ʪʘ ʥʝ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ ʥʘ ʤʝʭʘʥʽʯʥʫ 

ʦʙʨʦʙʢʫ.  

 

 

 

ɽʂʉʇʈɽʉ-ɼɯɸɻʅʆʉʊʀʂɸ ʗʂʆʉʊɯ ʈʆɿʇʀʃɽʅʅʗ ʇɸʃʀɺɸ 

ɼʀɿɽʃʔʅʀʄʀ ʌʆʈʉʋʅʂɸʄʀ ʃɸɿɽʈʅʀʄ ɸʅɽʆʄɽʊʈʆʄ  
 

ɺ. ʌ. ɸʅɯʉɯʄʆɺ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ  

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʥʟʦʜʘʪʯʠʢʽʚ ʽ ʽʥʜʫʢʪʠʚʥʠʭ ʜʘʪʯʠʢʽʚ ʜʣʷ ʚʠʤʽʨʫ ʧʘʨʘʤʝʪʨʽʚ 

ʩʠʩʪʝʤ ʽ ʤʝʭʘʥʽʟʤʽʚ ʜʠʟʝʣʷ ʟʨʫʯʥʦ ʧʨʠ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʤʘʰʠʥ. 

ɼʣʷ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʠʢʠ ʪʘʢʽ ʜʘʪʯʠʢʠ ʥʝ ʨʘʮʽʦʥʘʣʴʥʽ. ɼʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚ 
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ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʪʘ ʡ ʚ ʫʤʦʚʘʭ ʨʝʤʦʥʪʥʠʭ ʤʘʡʩʪʝʨʝʥʴ ʽ ʘʚʪʦʩʝʨʚʽʩʫ ʚʠʤʘʛʘʻ 

ʰʚʠʜʢʦʩʪʽ ʽ ʷʢʦʩʪʽ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʥʘʡʟʨʫʯʥʽʰʝ ʚʠʟʥʘʯʘʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʚʫʟʣʽʚ ʽ 

ʤʝʭʘʥʽʟʤʽʚ ʜʠʟʝʣʷ ʟʘ ʚʝʣʠʯʠʥʦʶ ʚʽʙʨʘʮʽʾ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʷ ʟʥʦʰʝʥʦʩʪʽ 

ʟʯʣʝʥʫʚʘʥʴ. 

ɼʣʷ ʦʮʽʥʢʠ ʚʝʣʠʯʠʥʠ ʚʽʙʨʘʮʽʡ ʚ ʦʙʣʘʩʪʽ ʥʠʟʴʢʠʭ ʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ 

ʦʧʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʥʘʡʙʽʣʴʰ ʥʘʜʽʡʥʠʤ ʧʨʠʣʘʜʦʤ ʻ ʣʘʟʝʨʥʠʡ ʘʥʝʦʤʝʪʨ. 

ʂʨʠʪʝʨʽʻʤ ʦʮʽʥʢʠ ʘʤʧʣʽʪʫʜʥʦ - ʯʘʩʪʦʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʽʙʨʘʮʽʾ ʻ: ʚʝʣʠʯʠʥʘ ʟʩʫʚʫ 

ʽʥʜʝʢʩʫ ʩʚʽʪʣʦʚʦʛʦ ʧʦʢʘʞʯʠʢʘ, ʦʙʨʘʥʘ ʚʽʜʧʦʚʽʜʥʦ ʟ ʜʦʧʫʩʢʘʻʤʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʜʦʜʘʪʢʦʚʦʾ ʧʦʭʠʙʢʠ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʙʝʟ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʧʽʟʥʶʚʘʥʥʷ ʚʽʜ ʜʦʩʚʽʜʫ ʜʦ 

ʚʠʚʝʜʝʥʥʷ ʣʘʟʝʨʥʠʡ ʘʥʝʦʤʝʪʨ ʻ ʥʘʡʢʨʘʱʠʤ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʥʝ ʚʠʤʘʛʘʻ ʦʙʨʦʙʢʠ 

(ʜʦʜʘʪʢʦʚʦʾ ʨʦʙʦʪʠ), ʥʝ ʚʥʦʩʠʪʴ ʤʝʭʘʥʽʯʥʠʭ ʩʧʦʪʚʦʨʝʥʴ ʚ ʩʪʨʫʢʪʫʨʫ 

ʚʠʤʽʨʶʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʧʨʦʮʝʩʽʚ ʽ ʪ.ʜ. 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʠʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʷ 

(ʨʠʩ.1) ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ.  

 
 

ʈʠʩ. 1. ʉʭʝʤʘ ʚʠʤʽʨʶʚʘʥʥʷ ʣʦʢʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʙʨʘʮʽʾ: 

1 ï ʣʘʟʝʨ; 2 - ʩʚʽʪʣʦ ʨʦʟʧʦʜʽʣʴʥʠʢ; 3 ï ʜʟʝʨʢʘʣʦ; 4 ï ʬʦʢʫʩʫʶʪʴʩʷ ʣʽʥʟʘ; 

5 ï ʧʨʠʡʤʘʣʴʥʠʡ ʦʙôʻʢʪʠʚ; 6 ï ʬʦʪʦʝʣʝʢʪʨʦʥʥʠʡ ʧʦʤʥʦʞʫʚʘʯ; 7 ï 

ʬʦʨʩʫʥʢʘ; 8 ï ʬʘʢʝʣ ʨʦʟʧʠʣʝʥʦʛʦ ʧʘʣʠʚʘ; 9 ï ʤʝʭʘʥʽʟʤ ʧʝʨʝʤʽʱʝʥʥʷ ʬʘʢʝʣʘ 

ʧʦ ʦʧʪʠʯʥʽʡ ʦʩʽ; 10 ï ʤʝʭʘʥʽʟʤ ʧʝʨʝʤʽʱʝʥʥʷ ʬʘʢʝʣʘ ʚ ʧʦʧʝʨʝʯʥʦʤʫ 

ʥʘʧʨʘʚʣʝʥʥʽ ʦʧʪʠʯʥʦʾ ʦʩʽ; 11 ï ʦʙʝʨʪʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʜʣʷ ʟʘʤʽʨʫ ʰʚʠʜʢʦʩʪʽ 

ʧʦ ʩʬʝʨʽ ʬʘʢʝʣʘ. 

 

ʅʘʢʣʝʶʻʪʴʩʷ ʤʘʣʝʥʴʢʠʡ ʰʤʘʪʦʯʦʢ ʜʟʝʨʢʘʣʴʮʷ ʚ ʤʽʩʮʽ ʟʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ, 

ʪʦʙʪʦ ʚʝʣʠʯʠʥʠ ʚʽʙʨʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʙʣʦʮʽ ʽʩʥʫʻ ʢʽʣʴʢʘ ʪʘʢʠʭ ʤʽʩʮʴ: 

ʥʘʚʧʨʦʪʠ ɺʄʊ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʚʝʣʠʯʠʥʠ ʚʽʙʨʘʮʽʾ ʮʠʣʽʥʜʨʦʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ; 

ʥʘʚʧʨʦʪʠ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʚʝʣʠʯʠʥʠ ʚʽʙʨʘʮʽʾ ʚ 

ʟʘʟʦʨʘʭ ʧʽʜʰʠʧʥʠʢʽʚ ʽ ʪ.ʜ.; ʥʘ ʰʪʫʮʝʨʘʭ ʧʘʣʠʚʥʦʛʦ ʥʘʩʦʩʘ ʽ ʬʦʨʩʫʥʢʠ ʽ ʽʥ. 

ʅʘ ʜʟʝʨʢʘʣʦ ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʣʘʟʝʨʥʠʡ ʧʨʦʤʽʥʴ, ʷʢʠʡ ʚʽʜʙʠʚʘʶʯʠʩʴ ʚʽʜ 

ʜʟʝʨʢʘʣʘ ʧʨʦʝʢʪʫʻʪʴʩʷ ʚ ʪʦʯʢʫ ʥʘ ʝʢʨʘʥʽ. ʋ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʜʠʟʝʣʷ ʚʠʥʠʢʘʶʪʴ 

ʚʽʙʨʘʮʽʾ ʫ ʚʩʽʭ ʡʦʛʦ ʯʘʩʪʠʥʘʭ. ɺʝʣʠʯʠʥʘ ʚʽʙʨʘʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʷ 
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ʟʥʦʰʝʥʦʩʪʽ ʟʯʣʝʥʫʚʘʥʴ. ʊʦʤʫ ʧʨʦʤʽʥʴ ʣʘʟʝʨʘ ʚʽʜ ʜʟʝʨʢʘʣʘ ʙʫʜʝ ʚʽʜʢʠʜʘʪʠ ʧʽʜ 

ʨʽʟʥʠʤʠ ʢʫʪʘʤʠ, ʬʽʢʩʫʶʯʠ ʚʝʣʠʯʠʥʫ ʚʽʙʨʘʮʽʾ ʦʧʪʠʯʥʦʶ ʯʘʩʪʠʥʦʶ 

ʝʢʩʧʝʨʝʤʝʥʪʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ (ʨʠʩ. 2). 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʠʢʠ ʜʠʟʝʣʷ ʣʘʟʝʨʥʦʛʦ ʘʥʝʦʤʝʪʨʘ, ʘ 

ʨʘʟʦʤ ʜʘʪʯʠʢʽʚ ʜʟʝʨʢʘʣʴʮʷ, ʻ ʥʦʚʠʤ ʤʝʪʦʜʦʤ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʽ ʚʝʣʴʤʠ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʚʠʟʥʘʯʘʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ 

ʩʠʩʪʝʤ ʽ ʤʝʭʘʥʽʟʤʽʚ ʜʠʟʝʣʷ. 

 
 

ʈʠʩ. 2. ʆʧʪʠʯʥʘ ʯʘʩʪʠʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ. 

1 ï ʣʘʟʝʨ; 2 ï ʩʚʽʪʣʦʨʦʟʧʦʜʽʣʴʥʠʢ; 3 ï ʜʟʝʨʢʘʣʦ; 4 ï ʬʦʢʫʩʥʘ ʣʽʥʟʘ; 5 ï 

ʧʨʠʡʤʘʣʴʥʠʡ ʦʙôʻʢʪʠʚ; 6 ï ʬʦʪʦʝʣʝʢʪʨʦʥʥʠʡ ʧʦʤʥʦʞʫʚʘʯ; 7- ʬʦʨʩʫʥʢʘ; 8 ï 

ʬʘʢʝʣ ʨʦʟʧʠʣʝʥʥʷ ʧʘʣʠʚʘ; 9 ï ʧʨʠʩʪʨʽʡ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʬʘʢʝʣʘ ʧʦ ʦʧʪʠʯʥʽʡ 

ʚʽʩʽ; 10 ï ʧʨʠʩʪʨʽʡ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʫ ʦʧʪʠʯʥʦʾ ʚʽʩʽ; 11 ï 

ʦʙʝʨʪʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʜʣʷ ʟʘʤʽʨʫ ʰʚʠʜʢʦʩʪʽ ʧʦ ʩʬʝʨʽ ʬʘʢʝʣʘ; w ï 

ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʦʙôʻʤ. 

 

 

 
ʋɼʂ 631. 
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ʅʘ ʜʘʥʠʡ ʯʘʩ, ʥʘʢʦʧʠʯʝʥʦ ʯʠʤʘʣʠʡ ʜʦʩʚʽʜ ʟ ʨʝʤʦʥʪʫ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʽʚ .ʽ 

ʚ ʦʩʦʙʣʠʚʦʩʪʽ ʚʘʣʽʚ ʨʦʪʦʨʘ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʜʦʮʽʣʴʥʦʩʪʽ ʨʝʤʦʥʪʫ ʨʦʪʦʨʘ, 

ʟʘʟʥʘʯʠʤʦ ʪʦʡ ʬʘʢʪ, ʱʦ ʥʦʚʠʡ - ʢʦʰʪʫʻ ʪʨʝʪʴ ʯʘʩʪʠʥʠ ʚʘʨʪʦʩʪʽ ʥʦʚʦʛʦ 

ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ, ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʽ ʙʽʣʴʰʝ, ʪʘʢ ʷʢ ʨʦʪʦʨʠ ʚ ʷʢʦʩʪʽ 

ʟʘʧʯʘʩʪʠʥ ʥʝ ʥʘʜʭʦʜʷʪʴ ʜʦ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʨʝʤʦʥʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʍʦʯʘ ʨʝʤʦʥʪ 
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ʨʦʪʦʨʘ - ʮʝ ʰʚʠʜʢʠʡ ʨʝʤʦʥʪ, ʘʣʝ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʨʠʜʙʘʥʥʷ 

ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨ ʻ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʶ 

ʢʦʥʩʪʨʫʢʮʽʻʶ, ʧʨʝʮʠʟʽʡʥʠʡ ʘʛʨʝʛʘʪ, ʜʦʧʫʩʢʠ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ 5ʤʢʤ [1]. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʨʦʪʦʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 

ʩʧʦʩʦʙʽʚ ʚʽʜʥʦʚʣʝʥʥʷ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʽʜʥʦʚʣʝʥʠʭ ʜʝʪʘʣʝʡ. ɺʽʜʥʦʚʣʶʚʘʥʦʶ ʯʘʩʪʠʥʦʶ ʨʦʪʦʨʘ ʻ ʚʘʣ. 

ʗʢʱʦ ʢʦʣʝʩʦ ʪʫʨʙʽʥʠ ʤʘʻ ʧʦʰʢʦʜʞʝʥʥʷ, ʨʦʪʦʨ ʦʜʨʘʟʫ ʙʨʘʢʫʻʪʴʩʷ. 

ʇʨʠ ʨʝʤʦʥʪʽ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ, ʢʦʣʠ ʢʦʣʝʩʦ ʪʫʨʙʽʥʠ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʟʘʜʦʚʽʣʴʥʦʤʫ ʩʪʘʥʽ ʽ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʤʦʞʥʘ 

ʚʽʜʥʦʚʠʪʠ ʚʘʣ ʨʦʪʦʨʘ.  

ɼʦ ʩʧʦʩʦʙʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʚʘʣʘ ʨʦʪʦʨʘ ʟʽ ʩʧʨʘʮʴʦʚʘʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ 

ʚʽʜʥʦʩʷʪʴ - ʟʚʘʨʶʚʘʥʥʷ ʪʝʨʪʷʤ, ʛʘʣʴʚʘʥʽʯʥʝ ʥʘʨʦʱʫʚʘʥʥʷ ʧʦʢʨʠʪʪʽʚ, 

ʝʣʝʢʪʨʦʽʩʢʨʦʚʠʡ ʩʧʦʩʽʙ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ, ʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ ʚʘʣʫ ʧʽʜ 

ʨʝʤʦʥʪʥʠʡ ʨʦʟʤʽʨ. ʄʝʭʘʥʽʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʚʘʣʫ ʨʦʪʦʨʘ - ʚʠʛʠʥ, ʫʩʦʚʫʶʪʴ 

ʧʣʘʩʪʠʯʥʦʶ ʜʝʬʦʨʤʘʮʽʻʶ - ʧʨʘʚʢʦʶ [1, 2]. 

ʉʧʦʩʽʙ ʟʚʘʨʶʚʘʥʥʷ ʪʝʨʪʷʤ ʻ ʦʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ 

ʷʢʦʛʦ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ.  

ɿô̒ ʜʥʘʥʥʷ ʢʦʣʝʩʘ ʪʫʨʙʽʥʠ ʽ ʟʘʛʦʪʦʚʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʩʪʠʢ, ʥʘ ʫʩʪʘʥʦʚʘʭ 

ʪʠʧʫ ʉʊ110. ʆʙʝʨʪʘʣʴʥʠʡ ʪʘ ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʟʜʽʡʩʥʶʻ ʮʠʣʽʥʜʨʠʯʥʘ ʜʝʪʘʣʴ, ʘ 

ʟʘʛʦʪʦʚʢʘ ʟʘʢʨʽʧʣʝʥʘ ʚ ʨʫʭʦʤʽʡ ʙʘʙʮʽ.  

ʇʽʩʣʷ ʟʚʘʨʶʚʘʥʥʷ ʪʝʨʪʷʤ ʚʘʣ ʨʦʪʦʨʘ ʧʝʨʝʚʽʨʷʶʪʴ ʥʘ ʩʢʨʫʯʫʚʘʥʥʷ ʽ ʥʘ 

ʨʦʟʨʠʚ. ʇʝʨʝʚʽʨʮʽ ʧʽʜʜʘʻʪʴʩʷ 100% ʚʘʣʽʚ ʨʦʪʦʨʘ. ɼʘʣʽ ʧʨʦʚʦʜʷʪʴ ʤʝʭʘʥʽʯʥʫ 

ʦʙʨʦʙʢʫ ʜʝʪʘʣʽ ʟʛʽʜʥʦ ʟ ʪʝʭʥʽʯʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ ʥʘ ʢʘʧʽʪʘʣʴʥʠʡ ʨʝʤʦʥʪ 

ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ. ʇʽʩʣʷ ʩʣʶʩʘʨʥʦ-ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʨʦʙʦʯʽ ʧʦʚʝʨʭʥʽ ʚʘʣʘ 

ʨʦʪʦʨʘ ʛʘʨʪʫʻʤʦ ʉɺʏ ʥʘ ʛʣʠʙʠʥʫ 1...3ʤʤ, ʟ ʥʘʜʘʥʥʷʤ ʪʚʝʨʜʦʩʪʽ ʟʘ ʰʢʘʣʦʶ 

HRCʝ ʥʝ ʤʝʥʰʝ 52.  

ʇʨʠ ʟʚʘʨʶʚʘʥʥʽ ʚʘʣʽʚ ʟ ʪʫʨʙʽʥʦʶ ʪʝʨʪʷʤ, ʧʦʨʽʚʥʷʥʦ ʟ ʝʣʝʢʪʨʦʜʫʛʦʚʠʤ, 

ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʟʤʝʥʰʫʶʪʴʩʷ ʫ 5...10ʨʘʟʽʚ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ ʛʘʣʴʚʘʥʽʯʥʠʭ ʧʦʢʨʠʪʪʽʚ ʚ ʨʝʤʦʥʪʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʣʽʟʥʝʥʥʷ, ̔  ʨʽʜʰʝ ï ʭʨʦʤʫʚʘʥʥʷ.  

ʅʘʥʝʩʝʥʥʷ ʛʘʣʴʚʘʥʽʯʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʟʥʦʰʝʥʽ ʧʦʚʝʨʭʥʽ ʚʘʣʘ ʨʦʪʦʨʘ 

ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ ʻ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʩʘʜʢʠ, ʪʦʚʠɦʥʘ 

ʪʚʝʨʜʦʛʦ ʧʦʢʨʠʪʪʷ ʩʢʣʘʜʘʻ ï 0,8-1,2ʤʤ, ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ 

ʪʚʝʨʜʠʭ ʧʦʢʨʠʪʪʽʚ, ʥʝ ʧʦʩʪʫʧʘʶʯʠʩʴ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʟʘʛʘʨʪʦʚʘʥʦʾ ʩʪʘʣʽ. ʇʨʠ 

ʟʘʣʽʟʥʝʥʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʛʘʨʷʯʠʡ (60-90
o
ʉ) ʝʣʝʢʪʨʦʣʽʪ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ 

ʟʘʣʽʟʥʝʥʥʷ ʟ ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ ʩʪʨʫʤʫ ʪʘ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ [1, 2]. 

ʄʝʪʦʜ ʨʝʤʦʥʪʥʠʭ ʨʦʟʤʽʨʽʚ ï ʮʝ ʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ (ʰʣʽʬʫʚʘʥʥʷ) ʨʦʙʦʯʠʭ 

ʧʦʚʝʨʭʦʥʴ ʚʘʣʽʚ ʨʦʪʦʨʽʚ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʽʚ. ɺʽʜʥʦʚʣʶʶʪʴ ʥʘʷʚʥʽ ʜʝʬʝʢʪʠ ʪʘ 

ʛʝʦʤʝʪʨʠʯʥʫ ʬʦʨʤʫ ʧʽʜ ʨʘʥʽʰʝ ʚʩʪʘʥʦʚʣʝʥʠʡ ʨʦʟʤʽʨ. ʅʦʚʠʡ ʨʝʤʦʥʪʥʠʡ ʨʦʟʤʽʨ 

ʙʫʜʝ ʨʽʚʥʠʡ ʥʦʤʽʥʘʣʴʥʦʤʫ ʨʦʟʤʽʨʫ ʜʝʪʘʣʽ, ʤʽʥʫʩ ʩʫʤʘ ʚʝʣʠʯʠʥ ʟʥʦʩʫ ʽ ʧʨʠʧʫʩʢʫ 

ʥʘ ʦʙʨʦʙʢʫ. ʈʝʤʦʥʪʥʽ ʨʦʟʤʽʨʠ ʚʘʣʘ ʨʦʪʦʨʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʣʴʥʠʤʠ ʘʙʦ 

ʩʪʘʥʜʘʨʪʥʠʤʠ. ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʽ ʧʽʜ ʨʝʤʦʥʪʥʠʡ ʨʦʟʤʽʨ ʝʬʝʢʪʠʚʥʘ ʫ 

ʚʠʧʘʜʢʫ, ʷʢʱʦ ʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ ʧʨʠ ʟʤʽʥʽ ʨʦʟʤʽʨʫ ʥʝ ʧʨʠʟʚʝʜʝ ʜʦ ʣʽʢʚʽʜʘʮʽʾ 
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ʪʝʨʤʽʯʥʦ ʦʙʨʦʙʣʝʥʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʜʝʪʘʣʽ (1é3ʤʤ, ʜʣʷ ʚʘʣʘ ʨʦʪʦʨʘ). ʋ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟô̒ ʜʥʘʥʥʶ ʙʫʜʝ ʧʦʚʝʨʥʝʥʘ ʧʝʨʚʠʥʥʘ ʧʦʩʘʜʢʘ (ʟʘʟʦʨ), ʚʘʣ ʨʦʪʦʨʘ 

ʤʘʻ ʨʦʟʤʽʨʠ ʚʽʜʤʽʥʥʽ ʚʽʜ ʧʝʨʚʠʥʥʠʭ, ʨʝʤʦʥʪʥʽ ʨʦʟʤʽʨʠ ʽ ʜʦʧʫʩʢʠ ʚʩʪʘʥʦʚʣʶʻ 

ʪʝʭʥʽʯʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʥʘ ʢʘʧʽʪʘʣʴʥʠʡ ʨʝʤʦʥʪ [1, 2]. 

ɺʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʧʽʜ ʨʝʤʦʥʪʥʽ ʨʦʟʤʽʨʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨʦʩʪʦʪʦʶ ʽ 

ʜʦʩʪʫʧʥʽʩʪʶ, ʥʠʟʴʢʦʶ ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ (ʫ 1,5- 2,0ʨʘʟʠ ʤʝʥʰʝ, ʥʽʞ ʧʨʠ 

ʟʚʘʨʶʚʘʥʥʽ) ʽ ʚʠʩʦʢʦʶ ʝʢʦʥʦʤʽʯʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ, ʟʙʝʨʝʞʝʥʥʷʤ 

ʚʟʘʻʤʦʟʘʤʽʥʶʚʘʥʦʩʪʽ ʜʝʪʘʣʝʡ ʚ ʤʝʞʘʭ ʨʝʤʦʥʪʥʦʛʦ ʨʦʟʤʽʨʫ. ʅʝʜʦʣʽʢʠ ʩʧʦʩʦʙʫ, 

ʟʙʽʣʴʰʝʥʥʷ ʥʦʤʝʥʢʣʘʪʫʨʠ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ ʽ ʫʩʢʣʘʜʥʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ 

ʟʙʝʨʽʛʘʥʥʷ ʜʝʪʘʣʝʡ ʥʘ ʩʢʣʘʜʽ, ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʽ ʩʢʣʘʜʘʥʥʷ. ʋ ʚʠʧʘʜʢʫ ʚʽʣʴʥʠʭ 

ʨʦʟʤʽʨʽʚ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʟʘʟʦʨʫ ʚ ʟô̒ ʜʥʘʥʽ ʟ ʧʦʚʝʨʭʥʝʶ ʜʝʪʘʣʽ, 

ʟʘʟʚʠʯʘʡ, ʦʙʨʦʙʣʷʶʪʴ ʜʦ ʚʠʜʘʣʝʥʥʷ ʩʧʦʪʚʦʨʝʥʦʾ ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ, ʽ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʜʣʷ ʟô̒ ʜʥʘʥʥʷ ʤʝʥʰ ʜʦʨʦʞʯʫ ʜʝʪʘʣʴ ʧʽʜ ʮʝʡ ʨʦʟʤʽʨ ï ʚʪʫʣʢʫ. ɺʘʣ 

ʨʦʪʦʨʘ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ ʧʽʜʜʘʶʪʴ ʤʝʭʘʥʽʯʥʽʡ ʦʙʨʦʙʮʽ (ʰʣʽʬʫʚʘʥʥʷ), ʚʪʫʣʢʫ-

ʧʜ̔ʰʠʧʥʠʢ ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʽʜ ʨʦʟʤʽʨ ʚʘʣʘ, ʟ ʟʘʟʦʨʦʤ ʚʪʫʣʢʠ ʧʦ ʚʘʣʫ 

0,003é0,005ʤʤ. 

ɼʦ ʥʝʜʦʣʽʢʽʚ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʤʝʪʦʜʽʚ ʚʽʜʥʦʩʠʪʴʩʷ ʚʠʩʦʢʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ 

ʧʨʦʮʝʩʽʚ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʢʣʘʜʥʦʛʦ ʪʘ ʜʦʨʦʛʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʦʩʥʘʱʝʥʥʷ. ɺ 

ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʧʦʢʨʠʪʪʷ ʥʘʥʝʩʝʥʽ ʥʘ ʚʘʣ, ʚʠʧʨʦʙʦʚʫʶʪʴ ʟʥʘʯʥʫ ʥʘʧʨʫʛʫ ʚʽʜ 

ʚʽʜʮʝʥʪʨʦʚʠʭ ʩʠʣ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʾʭ ʩʢʦʣʶʚʘʥʥʷ ʽ ʚʽʜʰʘʨʫʚʘʥʥʷ. 

ʉʧʦʩʽʙ ʨʝʤʦʥʪʫ ʚʘʣʘ ʨʦʪʦʨʘ ʝʣʝʢʪʨʦʽʩʢʨʦʚʠʤ ʤʝʪʦʜʦʤ ʥʘʥʝʩʝʥʥʷ 

ʟʥʦʰʝʥʦʛʦ ʰʘʨʫ (ʩʧʦʩʽʙ ʏʝʨʥʦʚʘ ɺ.ɯ.) ʧʦʣʷʛʘʻ ʫ ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ ʥʝ 

ʪʽʣʴʢʠ ʚʘʣʘ ʨʦʪʦʨʘ, ʘʣʝ ʽ ʚʽʜʥʦʚʣʝʥʥʽ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʚʟʘʥʥʷ, ʢʦʨʧʫʩʥʠʭ ʜʝʪʘʣʝʡ 

ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ, ʪʦʙʪʦ ʚʽʥ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ. ʊʝʭʥʽʯʥʠʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʷʛʘʻʪʴʩʷ 

ʟʘʚʜʷʢʠ ʚʽʜʥʦʚʣʝʥʥʶ (ʥʘʥʝʩʝʥʥʶ ʟʥʦʰʝʥʦʛʦ ʰʘʨʫ) ʪʘ ʟʤʽʮʥʝʥʥʶ ʧʦʚʝʨʭʥʽ ʚʘʣʘ 

ʨʦʪʦʨʘ ʝʣʝʢʪʨʦʽʩʢʨʦʚʠʤ ʤʝʪʦʜʦʤ. 

ɺʘʣ ʨʦʪʦʨʘ ʚʽʜʥʦʚʣʶʶʪʴ ʩʝʨʝʜʥʴʦ- ʽ ʚʠʩʦʢʦʚʫʛʣʝʮʝʚʠʤʠ ʩʪʘʣʷʤʠ ʚ 

ʤʝʭʘʥʽʟʦʚʘʥʦʤʫ ʨʝʞʠʤʽ, ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʟ ʝʥʝʨʛʽʻʶ ʨʦʟʨʷʜʫ 1,66-2,0ɼʞ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ ʧʦʢʨʠʪʪʽʚ, ʥʘʥʝʩʝʥʠʭ ʥʘ ʚʘʣ ʨʦʪʦʨʘ ʟʽ 

ʉʪʘʣʽ 40ʍ ʩʪʘʣʣʶ 45, ʩʪʘʥʦʚʠʪʴ HV480-504, ʧʨʠ ʚʠʭʽʜʥʽʡ ʪʚʝʨʜʦʩʪʽ ʤʘʪʝʨʽʘʣʫ 

ʚʘʣʘ HV445-452. 

ʊʨʠʙʦʪʝʭʥʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚʽʜʥʦʚʣʝʥʠʭ ʝʣʝʢʪʨʦʽʩʢʨʦʚʠʤ ʤʝʪʦʜʦʤ ʧʘʨ 

ʪʝʨʪʷ "ʚʘʣ ʨʦʪʦʨʘ ï ʚʪʫʣʢʘ ʧʽʜʰʠʧʥʠʢʘ" ʧʦʢʘʟʘʣʠ, ʱʦ ʾʭʥʽʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʚ 

1,17-1,20ʨʘʟʠ ʤʝʥʰʝ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ ʟʘʾʜʘʥʥʷ ʚ 1,36-1,42ʨʘʟʠ ʙʽʣʴʰʝ, ʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ ʚ 3,82-7,16 ʨʘʟʠ ʥʠʞʯʘ [3] ʥʽʞ ʫ ʩʝʨʽʡʥʠʭ ʟʨʘʟʢʘʭ 

(ʥʦʚʠʭ) ʨʦʪʦʨʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʣʝʢʪʨʦʽʩʢʨʦʚʠʡ ʤʝʪʦʜ ʜʘʻ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ 

ʧʦʚʝʨʭʦʥʴ ʧʘʨʠ ʪʝʨʪʷ "ʚʘʣ ʨʦʪʦʨ-ʚʪʫʣʢʘ ʧʽʜʰʠʧʥʠʢʘ", ʪʠʤ ʩʘʤʠʤ ʩʪʚʦʨʠʪʠ 

ʫʤʦʚʠ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʩʝʨʝʜʥʴʦʛʦ ʤʽʞʨʝʤʦʥʪʥʦʛʦ ʨʝʩʫʨʩʫ. 

ɺʠʩʥʦʚʦʢ. ʄʝʪʦʜ ʝʣʝʢʪʨʦʽʩʢʨʦʚʦʛʦ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʪʘ ʟʤʽʮʥʝʥʥʷ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʩʝʨʝʜ ʫʩʽʭ ʩʧʦʩʦʙʽʚ ʨʝʤʦʥʪʫ ʚʘʣʽʚ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʟʥʦʩʦʩʪʽʢʦʩʪʽ ʧʘʨ ʪʝʨʪʪʷ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʽʩʪʽ ʟʥʦʰʫʚʘʥʥʷ ʚ 3,82-7,16 ʨʘʟʠ. 
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ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʧʦʩʪʘʚʣʝʥʦ 

ʟʘʚʜʘʥʥʷ ʨʦʟʨʦʙʠʪʠ ʤʦʜʝʣʴ ʟʥʽʤʘʯʘ ʜʣʷ ʜʝʤʦʥʪʘʞʫ ʟ ʚʘʣʽʚ ʜʝʪʘʣʝʡ, 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʟ ʥʘʪʷʛʦʤ, ʟʦʢʨʝʤʘ ʢʫʣʴʢʦʚʠʭ ʧʽʜʰʠʧʥʠʢʽʚ ʟ ʚʘʣʘ, ʚ ʷʢʦʤʫ 

ʟʘʚʜʷʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʢʦʥʩʪʨʫʢʮʽʾ ʟʥʽʤʘʯʘ ʙʫʜʝ ʜʦʩʷʛʥʫʪʦ ʩʘʤʦʟʘʪʠʩʢʘʥʥʷ 

ʜʝʪʘʣʽ, ʱʦ ʜʘʩʪʴ ʟʤʦʛʫ ʧʦʢʨʘʱʠʪʠ ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʽʤʘʯʘ.  

ʆʩʥʦʚʥʦʶ ʚʠʤʦʛʦʶ ʜʣʷ ʦʧʝʨʘʮʽʾ ʜʝʤʦʥʪʘʞʫ ʽ ʤʦʥʪʘʞʫ ʧʨʝʩʦʚʠʭ ʟ'ʻʜʥʘʥʴ 

ʻ ʟʙʝʨʝʞʝʥʥʷ ʜʝʪʘʣʝʡ ʫ ʧʦʯʘʪʢʦʚʦʤʫ ʩʪʘʥʽ, ʪʦʙʪʦ ʱʦʙ ʫʥʠʢʥʫʪʠ ʾʭ 

ʧʦʰʢʦʜʞʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʨʦʟʙʠʨʘʥʥʷ-ʟʙʠʨʘʥʥʷ. ʎʶ ʫʤʦʚʫ ʤʦʞʥʘ ʟʘʜʦʚʦʣʴʥʠʪʠ, 

ʟʥʘʶʯʠ ʜʦʧʫʩʪʠʤʽ ʥʘʧʨʫʞʝʥʥʷ [1; 2], ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʚ ʜʝʪʘʣʷʭ ʧʽʜ ʯʘʩ 

ʦʧʝʨʘʮʽʡ ʨʦʟʙʠʨʘʥʥʷ ʘʙʦ ʟʙʠʨʘʥʥʷ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʥʘʰʽ ʚʣʘʩʥʽ ʨʦʟʨʦʙʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʚ ʢʦʞʥʦʤʫ 

ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʽʤʘʯʽʚ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʠʥʮʠʧʫ ʜʽʾ ʽ ʢʦʥʩʪʨʫʢʮʽʾ [3; 4]. ʅʘʧʨʠʢʣʘʜ, ʦʜʥʽʻʶ ʟ ʧʨʦʙʣʝʤ, 
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ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʨʦʟʙʠʨʘʥʥʷ ʧʨʝʩʦʚʠʭ ʟ'ʻʜʥʘʥʴ, ʻ ʩʘʤʦʚʽʣʴʥʝ ʟʽʩʢʘʢʫʚʘʥʥʷ 

ʣʘʧ ʽʟ ʟʘʭʦʧʣʝʥʦʾ ʥʠʤʠ ʜʝʪʘʣʽ. ɼʣʷ ʫʩʫʥʝʥʥʷ ʮʴʦʛʦ ʥʝʜʦʣʽʢʫ ʟʥʽʤʘʯʽ ʦʩʥʘʱʫʶʪʴ 

ʜʦʜʘʪʢʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʷʢʽ ʩʚʦʻʶ ʯʝʨʛʦʶ, ʫʩʢʣʘʜʥʶʶʪʴ ʾʭʥʶ ʢʦʥʩʪʨʫʢʮʽʶ ʽ 

ʟʙʽʣʴʰʫʶʪʴ ʚʘʛʫ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʶʶʪʴ ʧʝʚʥʽ ʥʝʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ. [4]. 

ʈʦʟʛʣʷʥʝʤʦ ʚʩʶ ʢʦʥʩʪʨʫʢʮʽʶ ʣʘʧʠ ʨʘʟʦʤ ʟ ʪʨʘʚʝʨʩʦʶ ʷʢ ʨʘʤʫ, ʦʜʠʥ 

ʢʽʥʝʮʴ ʷʢʦʾ ʞʦʨʩʪʢʦ ʟʘʱʝʤʣʝʥʠʡ, ʘ ʥʘ ʜʨʫʛʦʤʫ ʢʽʥʮʽ ʜʽʻ ʚʝʨʪʠʢʘʣʴʥʘ ʩʠʣʘ ʈ/2. 

ʇʦʙʫʜʫʻʤʦ ʚʽʜ ʮʽʻʾ ʩʠʣʠ ʝʧʶʨʫ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ, ʷʢʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1. 

ʋ ʤʽʩʮʽ ʢʦʥʪʘʢʪʫ ʣʘʧʠ ʟ ʢʽʣʴʮʝʤ 

ʧʽʜʰʠʧʥʠʢʘ ʚʠʥʠʢʘʻ ʪʘʢʦʞ ʩʠʣʘ ʪʝʨʪʷ ʊ. ɺʽʜ ʜʽʾ 

ʮʽʻʾ ʩʠʣʠ ʚʠʥʠʢʘʶʪʴ ʟʛʠʥʘʣʴʥʽ ʤʦʤʝʥʪʠ, ʝʧʶʨʘ 

ʷʢʠʭ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2. 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʚʽʣʴʥʦʛʦ 

ʢʽʥʮʷ ʣʘʧʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʥʘʧʨʷʤʽ 

ʧʨʠʢʣʘʜʝʤʦ ʚ ʮʽʡ ʪʦʯʮʽ ʦʜʠʥʠʯʥʫ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʩʠʣʫ ʽ ʧʦʙʫʜʫʻʤʦ ʚʽʜ ʥʝʾ ʝʧʶʨʫ 

ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ (ʨʠʩ. 3). 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʢʽʥʮʷ 

ʣʘʧʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʥʘʧʨʷʤʽ 

ʧʝʨʝʤʥʦʞʫʻʤʦ ʟʘ ʧʨʘʚʠʣʦʤ ɺʝʨʝʱʘʛʽʥʘ [26; 53] 

ʝʧʶʨʫ ʥʘ ʝʧʶʨʫ ʄʈ ʽ ʄʊ: 
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, (1) 

ʜʝ ɻD  ï ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʥʦʩʢʘ ʣʘʧʠ, ʤʤ; 

L1 ï ʜʦʚʞʠʥʘ ʣʘʧʠ ʟʘʭʦʧʣʶʚʘʯʘ, ʤʤ; 

L2 ï ʜʦʚʞʠʥʘ ʟʘʭʦʧʣʶʚʘʯʘ, ʤʤ; 

L4 ï ʜʦʚʞʠʥʘ ʧʣʝʯʘ ʪʨʘʚʝʨʩʠ, ʤʤ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʣʘʧʘ ʥʝ ʟʽʩʢʘʢʫʚʘʣʘ ʟ ʢʽʣʴʮʷ ʧʽʜʰʠʧʥʠʢʘ, ʧʝʨʝʤʽʱʝʥʥʷ  

ʧʦʚʠʥʥʦ ʜʦʨʽʚʥʶʚʘʪʠ ʥʫʣʶ. 

ʈʦʟʚôʷʞʝʤʦ ʨʽʚʥʽʩʪʴ (1) ʚʽʜʥʦʩʥʦ ʩʠʣʠ ʪʝʨʪʷ ʊ: 
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  (2) 

ʗʢʱʦ ʢʫʪ ʥʘʭʠʣʫ ʪʨʘʚʝʨʩʠ ʜʦ ʛʦʨʠʟʦʥʪʘʣʽ 90g a= - ʙʽʣʴʰʠʡ ʚʽʜ ʢʫʪʘ 
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ʪʝʨʪʷ, ʪʦʙʪʦ 

1tg fg> , 

ʜʝ f1 ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʢʦʚʟʘʥʥʷ ʩʪʨʠʞʥʷ ʣʘʧʠ ʦʙ ʪʨʘʚʝʨʩʫ, ʪʦ ʚʠʥʠʢʘʻ 

ʜʦʜʘʪʢʦʚʠʡ ʪʠʩʢ N1 ʣʘʧʠ ʥʘ ʚʽʩʴ ʧʽʜʰʠʧʥʠʢʘ.  

 
 

ʈʠʩʫʥʦʢ 2 ï ɽʧʶʨʘ ʟʛʠʥʘʣʴʥʠʭ 

ʤʦʤʝʥʪʽʚ ʚʽʜ ʩʠʣʠ ʪʝʨʪʷ ʊ 

 
ʈʠʩʫʥʦʢ 3 ï ɽʧʶʨʘ ʟʛʠʥʘʣʴʥʠʭ 

ʤʦʤʝʥʪʽʚ ʚʽʜ ʦʜʠʥʠʯʥʦʾ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʩʠʣʠ ʈ1 

 

ʉʠʣʫ N1 ʤʦʞʥʘ ʟʥʘʡʪʠ, ʩʢʣʘʚʰʠ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʩʠʩʪʝʤʠ ʩʠʣ 

(ʨʠʩ. 4): 

1

0
n

ky

i

F
=

=ä ; 1cos sin
2

P
N Tg gÖ + =; 

1

0
n

kx

i

F
=

=ä ; 1 1sin cosN N Tg g= - .                       (3) 

ʆʩʢʽʣʴʢʠ 1 1T f N= Ö, ʪʦ ʟ ʨʽʚʥʷʥʥʷ ʟʥʘʭʦʜʠʤʦ  

( )12 cos sin

P
N

fg g
=

+
; 

( ) 1
1 1

1

sin cos
2 1

tg fP
N N f

f tg

g
g g

g

-
= - = Ö

+
.                 (4) 

ʆʪʞʝ, ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʪʝʨʪʷ ʣʘʧʠ ʦʙ ʢʽʣʴʮʝ ʧʽʜʰʠʧʥʠʢʘ ʧʦʚʠʥʥʦ 

ʙʫʪʠ ʙʽʣʴʰʠʤ, ʥʽʞ ʊïN1, ʘ ʩʘʤʝ: 

 1
2

P
f T N² - , (5) 

ʜʝ f ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʣʘʧʠ ʦʙ ʢʽʣʴʮʝ ʧʽʜʰʠʧʥʠʢʘ. 

ʇʽʜʩʪʘʚʠʚʰʠ ʚʠʨʘʟʠ (2) ʽ (4) ʫ (5) ʦʜʝʨʞʠʤʦ ʫʤʦʚʫ ʥʝʟʽʩʢʘʢʫʚʘʥʥʷ ʣʘʧʠ ʟ 

ʢʽʣʴʮʷ ʧʽʜʰʠʧʥʠʢʘ: 
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4 4
4 4 4 4

2 1 2 11 1

2 2
2

4 4
4 2 4 2

2 2

sin sin
3 1 2 1 1

1sin sin
2 1 2 1

c cx xL L
I L L I

L L L LL tg f
f

L tg fL L
I L L I

L L

a a

g

ga a

å õå õ å õ å õ
+ + - Ö - - -æ öæ ö æ ö æ öæ ö -ç ÷ ç ÷ ç ÷ç ÷² Ö -

+ Öå õå õ å õ
æ ö+ + - + -æ ö æ öæ öç ÷ ç ÷ç ÷

  (6) 

ʂʫʪ  ʥʘʭʠʣʫ ʪʨʘʚʝʨʩʠ ʤʦʞʥʘ ʧʽʜʽʙʨʘʪʠ ʪʘʢ, ʱʦ ʥʝ ʙʫʜʝ ʟʽʩʢʘʢʫʚʘʥʥʷ ʣʘʧʠ 

ʟ ʧʽʜʰʠʧʥʠʢʘ ʥʘʚʽʪʴ ʧʨʠ ʤʘʣʦʤʫ ʢʦʝʬʽʮʽʻʥʪʦʚʽ ʪʝʨʪʷ. ʇʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʴ 

ʥʝʨʽʚʥʽʩʪʴ 

()1

1

max
1

tg f
f

tg f

g

g

-
²

+
. 

ɿʚʽʜʩʠ  
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()
1

1
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1 max

f f
tg

f f
g

+
²

-
 

ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʫ ʜʝʤʦʥʪʘʞʫ ʧʽʜʰʠʧʥʠʢʽʚ ʧʦʪʨʽʙʥʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʫʤʦʚʫ ʥʘʜʽʡʥʦʾ ʬʽʢʩʘʮʽʾ ʣʘʧ ʥʘ ʢʽʣʴʮʽ ʧʽʜʰʠʧʥʠʢʘ, ʱʦʙ ʫʥʠʢʥʫʪʠ 

ʤʦʞʣʠʚʦʩʪʽ ʟʽʩʢʘʢʫʚʘʥʥʷ ʣʘʧʠ. ʎʷ ʚʠʤʦʛʘ ʙʫʜʝ ʩʧʨʘʚʝʜʣʠʚʦʶ ʜʣʷ ʜʝʤʦʥʪʘʞʫ 

ʙʫʜʴ-ʷʢʠʭ ʽʥʰʠʭ ʜʝʪʘʣʝʡ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʟ ʥʘʪʷʛʦʤ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
1. ɼʨʦʟʜ ɺ. ɼ., ʏʫʭʨʘʡ ɺ. ɭ., ʈʠʩ ɺ. ɯ. ʂʦʨʝʢʪʫʚʘʥʥʷ ʟʘʟʦʨʫ ʚ ʧʽʜʰʠʧʥʠʢʘʭ 

ʣhʷʭʦʤ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ ʥʘʪʷʛʫ ʚ ʩʧʨʷʞʝʥʥʽ ʢʽʣʴʮʷ ʧʽʜʰʠʧʥʠʢʘ ʟ ʚʘʣʦʤ. ʅʘʫʢʘ 
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ʦʙʣʘʜʥʘʥʥʷè (ʤ. ʂʽʨʦʚʦʛʨʘʜ, 15 ʢʚʽʪ. 2009 ʨ.). ʂʽʨʦʚʦʛʨʘʜ, 2009. ʉ. 48. 
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3. ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʩʲʝʤʥʠʢ: A.ʉ. ˉ 1192960 (ʉʉʉʈ) ɺ 25 ɺ 27/02; ʟʘʷʚʣ. 

04.06.84; ʦʧʫʙʣ. 23.11.85, ɹʶʣ. ˉ43. 

4. ɿʥʽʤʘʯ ʜʣʷ ʜʝʤʦʥʪʘʞʫ ʟ ʚʘʣʽʚ ʜʝʪʘʣʝʡ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʟ ʥʘʪʷʛʦʤ: ʧʘʪ. 
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ʄɸʊɽʄɸʊʀʏʅʀʁ ɸʇɸʈɸʊ ɯʅɾɽʅɽʈɸ-ɼʆʉʃɯɼʅʀʂɸ 

 

ʄ. ʗ. ʈʋɾʀʃʆ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ʉʴʦʛʦʜʥʽ ʜʫʞʝ ʚʘʞʢʦ ʥʘʟʚʘʪʠ ʛʘʣʫʟʴ ʥʘʫʢʠ, ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʯʠ, ʥʘʚʽʪʴ, 

ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʜʝ ʙ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ. ɸʣʝ, 

ʩʘʤʝ ʪʝʭʥʽʯʥʽ ʥʘʫʢʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʥʘʡʪʽʩʥʽʰʽʡ ʚʟʘʻʤʦʜʽʾ ʽ ʩʧʽʚʧʨʘʮʽ ʟ 
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ʤʘʪʝʤʘʪʠʢʦʶ. ʎʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʜʘʯ, ʽ ʚ ʪʦʡ ʞʝ ʯʘʩ, ʽʥʞʝʥʝʨʥʘ ʧʨʘʢʪʠʢʘ ʧʝʚʥʦʶ 

ʤʽʨʦʶ ʦʨʽʻʥʪʫʻ ʽ ʩʪʠʤʫʣʶʻ ʨʦʟʚʠʪʦʢ ʩʘʤʦʾ ʤʘʪʝʤʘʪʠʢʠ ï ʦʩʦʙʣʠʚʦ ʧʨʠʢʣʘʜʥʦʾ 

ʤʘʪʝʤʘʪʠʢʠ. ʅʘʧʨʠʢʣʘʜ, ï ʪʝʦʨʽʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʤʘʩʦʚʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʝʭʥʽʯʥʠʭ ʽ 

ʬʽʟʠʯʥʠʭ ʟʘʜʘʯ; - ʤʝʪʦʜ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ ʻ ʦʜʥʠʤ ʽʟ ʩʘʤʠʭ ʝʬʝʢʪʠʚʥʠʭ 

ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ ʤʘʻ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʛʝʦʜʝʟʽʾ, ʘʛʨʦʥʦʤʽʾ, ʪʦʱʦ; - ʥʘʨʠʩʥʘ ʛʝʦʤʝʪʨʽʷ ʩʣʫʛʫʻ ʬʫʥʜʘʤʝʥʪʦʤ ʙʫʜʽʚʝʣʴʥʦʾ 

ʩʧʨʘʚʠ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ. ɿ ʽʥʰʦʾ ʩʪʦʨʦʥʠ, ʜʦʚʦʣʽ ʚʝʣʠʢʠʡ ʧʝʨʝʣʽʢ ʯʠʩʝʣʴʥʠʭ 

ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʢʠ, ʱʦ ʩʬʦʨʤʫʚʘʣʠʩʴ ʽ ʨʦʟʚʠʚʘʣʠʩʴ ʟʘʚʜʷʢʠ ʧʨʘʢʪʠʯʥʠʤ 

ʧʦʪʨʝʙʘʤ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɺʟʘʻʤʦʜʽʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʧʨʠʚʦʜʠʪʴ ʣʠʰʝ ʜʦ ʾʭ 

ʚʟʘʻʤʦʟʙʘʛʘʯʝʥʥʷ. ɼʦʚʦʣʽ ʯʘʩʪʦ ʽʜʝʾ ʽ ʤʝʪʦʜʠ, ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʢʦʥʢʨʝʪʥʠʭ ʟʘʜʘʯ ʧʝʚʥʦʾ ʛʘʣʫʟʽ, ʦʪʨʠʤʫʶʪʴ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ ʥʘʩʪʽʣʴʢʠ 

ʟʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʾʭ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʫʞʝ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʦʢʨʝʤʫ 

ʤʘʪʝʤʘʪʠʯʥʫ ʪʝʦʨʽʶ.  ʍʘʨʘʢʪʝʨʥʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʪʝʦʨʽʷ ʡʤʦʚʽʨʥʦʩʪʝʡ, ʷʢʘ 

ʨʦʟʧʦʯʠʥʘʣʘʩʷ ʟʽ ʩʧʨʦʙ ʚʩʪʘʥʦʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʘʟʘʨʪʥʠʭ ʽʛʦʨ, ʘ ʟ ʧʣʠʥʦʤ 

ʯʘʩʫ ʽ ʟʘʚʜʷʢʠ ʟʥʘʯʥʽʡ ʨʦʙʦʪʽ ʥʘʫʢʦʚʮʽʚ-ʤʘʪʝʤʘʪʠʢʽʚ ʧʝʨʝʪʚʦʨʠʣʘʩʷ ʚ ʦʢʨʝʤʫ 

ʤʘʪʝʤʘʪʠʯʥʫ ʜʠʩʮʠʧʣʽʥʫ, ʱʦ ʻ ʦʩʥʦʚʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʥʘʜʽʡʥʦʩʪʽ ʪʝʭʥʽʯʥʠʭ 

ʩʠʩʪʝʤ.  

ɸʥʘʣʦʛʽʯʥʦ, ʤʘʪʝʤʘʪʠʯʥʘ ʣʦʛʽʢʘ, ʘʧʘʨʘʪ ʷʢʦʾ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʚʪʦʤʘʪʽʚ ʽ ʤʦʜʝʣʶʚʘʥʥʷ ʜʠʩʢʨʝʪʥʠʭ ʩʠʩʪʝʤ, ʘʙʦ ʥʝʝʚʢʣʽʜʦʚʽ 

ʛʝʦʤʝʪʨʽʾ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʣʽʪʘʢʽʚ ʽ 

ʦʩʦʙʣʠʚʦ ʨʘʢʝʪ.  

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʟʘʻʤʦʜʽʾ ʤʘʪʝʤʘʪʠʢʠ ʽ ʪʝʭʥʽʢʠ 

ʻ ʩʪʚʦʨʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʜʦʟʚʦʣʷʻ ʧʨʠʚʦʜʠʪʠ ʚ ʜʽʶ ʙʽʣʴʰ ʤʘʩʠʚʥʽ ʽ ʧʦʪʫʞʥʽ ʨʝʩʫʨʩʠ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʩʫʩʧʽʣʴʩʪʚʘ. 

ʆʩʢʽʣʴʢʠ ʮʝʥʪʨʘʣʴʥʝ ʤʽʩʮʝ ʚ ʽʥʞʝʥʝʨʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʟʘʡʤʘʶʪʴ ʧʨʦʮʝʩʠ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʽ ʚʽʜʧʦʚʽʜʥʝ ʧʨʠʡʥʷʪʪʷ ʧʨʘʚʠʣʴʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʥʘʧʨʘʚʣʝʥʽ ʥʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʪʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ 

ʮʴʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʚʽʜʽʛʨʘʻ ʚʤʽʥʥʷ ʽʥʞʝʥʝʨʘ-ʜʦʩʣʽʜʥʠʢʘ ʚʠʙʨʘʪʠ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʧʨʘʚʠʣʴʥʫ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ. 

ɼʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʽʥʞʝʥʝʨʘ-ʜʦʩʣʽʜʥʠʢʘ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʚʩʝ ʪʝ ʟ 

ʤʘʪʝʤʘʪʠʢʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʽʥʞʝʥʝʨʥʽʡ ʩʧʨʘʚʽ. ɺ ʢʦʞʥʽʡ ʢʦʥʢʨʝʪʥʽʡ 

ʛʘʣʫʟʽ ʦʩʥʦʚʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʩʢʣʘʜʘʶʪʴ ʤʘʪʝʤʘʪʠʯʥʽ ʪʝʦʨʽʾ, 

ʽʥʪʝʨʧʨʝʪʦʚʘʥʽ ʥʘ ʩʫʢʫʧʥʽʩʪʴ ʦʙôʻʢʪʽʚ ʟ ʜʘʥʦʾ ʛʘʣʫʟʽ,  ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʚʘ, ʙʝʟ 

ʟʥʘʥʥʷ ʷʢʦʾ ʥʝʤʦʞʣʠʚʝ ʨʦʟʫʤʽʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʝʦʨʽʡ ʽ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ, 

ʱʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʽʜʝʘʣʽʟʘʮʽʾ ʨʝʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʦʩʪʘʚʣʝʥʦʾ 

ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘʛʘʣʦʤ, ʟʽ ʩʣʽʚ ɺ.ʇ. ʉʽʛʦʨʩʴʢʦʛʦ ï çʤʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ 

ʽʥʞʝʥʝʨʘ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʚʟʘʻʤʦʟʚôʷʟʘʥʫ ʩʫʢʫʧʥʽʩʪʴ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʚʠ, 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʽ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʢʠ, ʱʦ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʚʠʨʽʰʝʥʥʷ 

ʽʥʞʝʥʝʨʥʠʭ ʟʘʜʘʯè. 
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ʆ. ɸ. ɼʔʆʄɯʅ, ʜ. ʧʝʜ. ʥ., ʜʦʮʝʥʪ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ɼʣʷ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʥʘʰʦʾ ʢʨʘʾʥʠ 

ʧʦʪʨʽʙʥʽ ʧʨʦʬʝʩʽʡʥʦ ʧʽʜʛʦʪʦʚʣʝʥʽ ʬʘʭʽʚʮʽ, ʩʧʨʦʤʦʞʥʽ ʚʠʨʽʰʠʪʠ ʙʘʛʘʪʦʘʩʧʝʢʪʥʽ 

ʧʨʦʙʣʝʤʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʘʥʪʘʞʽʚ ʚ ʘʛʨʘʨʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. ʉʘʤʝ ʪʦʤʫ ʩʝʨʝʜ 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ, ʜʣʷ ʝʬʝʢʪʠʚʥʽʰʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʢʦʥʦʤʽʢʠ 

ʢʨʘʾʥʠ ʥʘ ʦʜʥʫ ʟ ʯʽʣʴʥʠʭ ʧʦʟʠʮʽʡ ʚʠʭʦʜʷʪʴ ʬʘʭʽʚʮʽ ʟ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʘʛʨʘʨʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʟʤʽʩʪʫ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʙʘʢʘʣʘʚʨʽʚ ʽʟ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʽ ʚʠʤʦʛʠ:  

ü ʟʤʽʩʪ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʧʽʜʛʦʪʦʚʢʠ ʤʘʻ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʠʤ ʥʘ ʨʝʘʣʽʟʘʮʽʶ 

ʛʦʣʦʚʥʦʾ ʤʝʪʠ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʷ;  

ü ʙʫʜʫʚʘʪʠʩʷ ʥʘ ʥʘʫʢʦʚʠʭ ʟʘʩʘʜʘʭ; ʚʽʜʧʦʚʽʜʘʪʠ ʣʦʛʽʮʽ ʪʘ ʩʠʩʪʝʤʽ, 

ʚʣʘʩʪʠʚʠʭ ʽʥʞʝʥʝʨʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ; 

ü ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʧʨʦʬʽʣʶʶʯʠʤʠ 

ʥʘʚʯʘʣʴʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ;  

ü ʚʽʜʦʙʨʘʞʘʪʠ ʟʚôʷʟʦʢ ʪʝʦʨʽʾ ʟ ʧʨʘʢʪʠʢʦʶ;  

ü ʚʽʜʧʦʚʽʜʘʪʠ ʚʽʢʦʚʠʤ ʽ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʤ ʤʦʞʣʠʚʦʩʪʷʤ ʩʪʫʜʝʥʪʽʚ; 

ü ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ ʟʘʛʘʣʴʥʦʢʫʣʴʪʫʨʥʦʛʦ ʪʘ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʽʚʥʷ 

ʧʽʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʽʚ ʽʟ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ;  

ü ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽʡ, ʢʫʣʴʪʫʨʥʦ-ʛʫʤʘʥʽʩʪʠʯʥʽʡ ʦʩʥʦʚʽ; 

ü ʚʽʜʧʦʚʽʜʘʪʠ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʜʠʜʘʢʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ;  

ü ʙʫʪʠ ʦʨʽʻʥʪʦʚʘʥʠʤ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʙʘʢʘʣʘʚʨʘ ʽʟ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʝ ʣʠʰʝ ʜʣʷ ʩʴʦʛʦʜʥʽʰʥʽʭ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚ, ʘ ʡ ʟ ʨʦʟʨʘʭʫʥʢʦʤ ʥʘ 

ʤʘʡʙʫʪʥʽʡ ʨʦʟʚʠʪʦʢ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟʤʽʩʪʫ ʧʽʜʛʦʪʦʚʢʠ 

ʙʘʢʘʣʘʚʨʽʚ ʟ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʧʦʙʫʜʦʚʠ ʟʤʽʩʪʫ ʦʩʚʽʪʠ ʟʘ ʅ. ʂʦʚʘʣʝʥʢʦ: ʜʞʝʨʝʣʘ ʟʤʽʩʪʫ, ʩʦʮʽʘʣʴʥʠʡ ʜʦʩʚʽʜ, ʱʦ 

ʚʢʣʶʯʘʻ ʚ ʩʦʙʽ ʥʘ ʢʦʞʥʦʤʫ ʨʽʚʥʽ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʟʤʽʩʪʦʚʫ ʪʘ ʧʨʦʮʝʩʫʘʣʴʥʫ 
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ʩʢʣʘʜʦʚʽ; ʯʠʥʥʠʢʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʤʽʩʪ ʦʩʚʽʪʠ; ʧʨʠʥʮʠʧʠ ʜʦʙʦʨʫ ʟʤʽʩʪʫ 

ʦʩʚʽʪʠ ʷʢ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ ʦʨʽʻʥʪʠʨʽʚ ʫ ʧʨʦʮʝʩʽ ʜʦʙʦʨʫ ʟʤʽʩʪʫ; 

ʢʨʠʪʝʨʽʾ ʷʢ ʙʝʟʧʦʩʝʨʝʜʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʤʽʩʪʫ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; ʤʝʪʦʜʠ ʜʦʙʦʨʫ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʱʦ 

ʥʝʨʦʟʨʠʚʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʤʝʪʦʜʘʤʠ ʡʦʛʦ ʧʦʙʫʜʦʚʠ. 

ɼʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟʤʽʩʪʫ ʧʽʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʽʚ ʟ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚʘʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʜʞʝʨʝʣʘ ʪʘ ʯʠʥʥʠʢʠ ʡʦʛʦ ʜʦʙʦʨʫ ʡ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ. ɿʦʢʨʝʤʘ ɯ. ʃʝʨʥʝʨ ʥʘʛʦʣʦʰʫʚʘʚ, ʱʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟʤʽʩʪʫ ʦʩʚʽʪʠ 

ʧʝʨʝʜʙʘʯʘʻ ʦʙʦʚôʷʟʢʦʚʝ ʚʠʷʚʣʝʥʥʷ ʜʞʝʨʝʣ ʪʘ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʟʤʽʩʪʫ ʦʩʚʽʪʠ ʫ ʾʭ ʢʦʥʢʨʝʪʥʦʤʫ ʚʪʽʣʝʥʥʽ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʜʙʘʥʥʷ ʚʯʝʥʦʛʦ ʩʪʦʩʦʚʥʦ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ-

ʪʨʘʥʩʧʦʨʪʥʠʢʽʚ ʘʛʨʘʨʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, ʜʦ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʟʤʽʩʪʫ ʦʩʚʽʪʠ ʩʣʽʜ ʚʽʜʥʝʩʪʠ:  

ü ʩʦʮʽʘʣʴʥʠʡ ʜʦʩʚʽʜ;  

ü ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ;  

ü ʟʥʘʥʥʷ ʧʨʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʘʩʚʦʻʥʥʷ ʟʤʽʩʪʫ ʦʩʚʽʪʠ;  

ü ʤʝʪʦʜʠ, ʟʘʩʦʙʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ;  

ü ʫʤʦʚʠ ʘʛʨʘʨʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ;  

ü ʩʫʪʥʽʩʪʴ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨ͍ͫͭ͜. 
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ɸ. ɸ. ʊʈʆʎ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ɿ. ɺ. ʈʋɾʀʃʆ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʆ. ʆ. ɹɸʅʅʀʁ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʖ. ɯ. ʈɽɺɽʅʂʆ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʆ. ʄ. ɹʀʉʊʈʀʁ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ, 

ʖ. ɯ. ʃʀʉɯʂʆɺ, ʟʘʚʽʜʫʚʘʯ ʣʘʙʦʨʘʪʦʨʽʷʤʠ
 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, 

 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʢʣʘʜʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ 

ʷʢ ʩʢʣʘʜʥʠʭ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ (ʉʊʉ), ʥʝʦʙʭʽʜʥʦ ʚʦʣʦʜʽʪʠ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ 

ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʾʾ ʨʦʙʦʪʠ [1, 5]. ɺ ʩʫʯʘʩʥʠʭ ʩʢʣʘʜʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʤʘʰʠʥʘʭ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʘʚʪʦʥʦʤʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ 

ʜʘʪʯʠʢʽʚ ʽʥʬʦʨʤʫʻ ʧʨʦ ʨʝʘʣʴʥʠʡ ʩʪʘʥ ʩʠʩʪʝʤʠ ʪʘ ʛʨʫʧʘ ʜʘʪʯʠʢʽʚ, ʱʦ ʧʝʨʝʜʘʻ 

ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʧʫʣʴʪ ʢʝʨʫʚʘʥʥʷ. ʋʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʚ ʨʦʙʦʪʽ ʉʊʉ ʜʦʩʷʛʘʻʪʴʩʷ 

ʦʙôʻʜʥʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦ ʩʪʘʥ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʤʘʰʠʥʠ, ʾʾ ʦʙʨʦʙʢʫ ʽ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʘʥʜ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 
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ʉʠʩʪʝʤʠ ʦʙô̒ ʤʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ: ʚʽʨʪʫʘʣʴʥʽ ʽ ʦʙô̒ ʤʥʦ-

ʧʨʦʩʪʦʨʦʚʽ. ɼʦ ʚʽʨʪʫʘʣʴʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʩʪʝʨʝʦ-ʢʽʥʦ ʽ 3-D ʟʦʙʨʘʞʝʥʥʷ. 

ʆʙ̀̒ ʤʥʠʡ ʝʬʝʢʪ ʟʦʙʨʘʞʝʥʥʷ ʚ ʮʠʭ ʩʠʩʪʝʤʘʭ ʜʦʩʷʛʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɺ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʮʝ 

ʩʧʝʮʽʘʣʴʥʽ ʦʢʫʣʷʨʠ, ʚ ʜʨʫʛʦʤʫ ï ʩʧʝʮʽʘʣʴʥʠʡ ʰʦʣʦʤ. ʊʘʢʠʤ ʯʠʥʦʤ ʛʣʷʜʘʯ 

ʙʘʯʠʪʴ ʥʘ ʝʢʨʘʥʽ ʧʨʦʩʪʦʨʦʚʝ ʟʦʙʨʘʞʝʥʥʷ ʦʙô̒ ʢʪʽʚ [2, 3]. ɹʫʨʭʣʠʚʦʛʦ ʨʦʟʚʠʪʢʫ 

ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘʙʫʣʠ 3-D ʩʠʩʪʝʤʠ. ɼʦ ʦʙô̒ ʤʥʦ-ʧʨʦʩʪʦʨʦʚʠʭ ʩʠʩʪʝʤ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʛʦʣʦʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʧʣʦʱʠʥʽ ʪʘ ʛʦʣʦʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʚ 

ʧʨʦʩʪʦʨʽ. ʎʽ ʩʠʩʪʝʤʠ ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʩʧʝʮʽʘʣʴʥʠʭ ʣʘʟʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʽʜʪʚʦʨʝʥʥʷ ʦʙ`ʻʤʥʦʛʦ ʝʬʝʢʪʫ ʥʘ ʧʣʦʱʠʥʽ ʯʠ ʚ ʧʨʦʩʪʦʨʽ [4, 5]. 

ʅʘʤʠ ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʦʙô̒ ʤʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʚʟʘʻʤʦʜʽʾ 

ʩʚʽʪʣʦʚʠʭ ʧʨʦʤʝʥʽʚ (ʦʧʪʠʯʥʠʭ), ʩʬʦʢʫʩʦʚʘʥʠʭ ʥʘ ʩʧʝʮʽʘʣʴʥʠʡ ʦʙô̒ ʤʥʠʡ 

ʝʣʝʤʝʥʪ (ʚʽʜʝʦʙʣʦʢ), ʚ ʩʝʨʝʜʠʥʽ ʷʢʦʛʦ ʫʪʚʦʨʶʻʪʴʩʷ ʝʬʝʢʪ ʨʝʘʣʴʥʦʛʦ ʦʙô̒ ʤʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ. 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʧʝʨʰʦʛʦ ʥʘʰʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʽʰʝʥʥʷ ʦʧʠʩʘʥʠʡ ʚ 

[7]. ʉʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʽʥʦʧʨʦʝʢʪʦʨʘ, ʱʦ ʩʪʚʦʨʶʻ ʫ ʚʽʜʝʦ ʙʣʦʮʽ ʨʫʭʦʤʫ 

ʢʘʨʪʠʥʢʫ, ʽ ʧʨʦʝʢʪʦʨʘ, ʱʦ ʩʪʚʦʨʶʻ ʬʦʥ. ɺʽʜʝʦ ʙʣʦʢ ʨʦʟʤʽʱʝʥʠʡ ʥʘ ʛʨʘʤ-

ʧʣʘʩʪʠʥʮʽ  ʧʨʦʛʨʘʚʘʯʘ. ʆʙʝʨʪʘʥʥʷ ʽ ʦʜʥʦʯʘʩʥʘ ʚʽʙʨʘʮʽʷ ʛʨʘʤ-ʧʣʘʩʪʠʥʢʠ 

ʩʪʚʦʨʶʶʪʴ, ʚ ʩʫʢʫʧʥʦʩʪʽ ʟ ʢʽʥʦ-ʧʨʦʝʢʪʦʨʦʤ ʽ ʧʨʦʝʢʪʦʨʦʤ, ʦʙô̒ ʤʥʝ ʦʟʚʫʯʝʥʝ 

ʟʦʙʨʘʞʝʥʥʷ. ɺʽʜʝʦ ʙʣʦʢ ʷʚʣʷʻ ʩʦʙʦʶ ʦʙô̒ ʤ, ʟʘʧʦʚʥʝʥʠʡ ʚô̫ ʟʢʦʶ ʧʨʦʟʦʨʦʶ 

ʨʽʜʠʥʦʶ. 

ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʥʘʤʠ ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʦʙ`ʻʤʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʽʪʥʽʭ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʽʚ (ʨʠʩ. 1.). ʉʠʩʪʝʤʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʢʦʤʧôʁ ʪʝʨʽʚ 1, ʨʦʟʤʽʱʝʥʠʭ ʚʝʨʪʠʢʘʣʴʥʦ ʚ ʜʚʦʭ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʧʣʦʱʠʥʘʭ. ʃʽʥʟʠ 2 ʬʦʢʫʩʫʶʪʴ ʩʠʥʭʨʦʥʥʝ ʟʦʙʨʘʞʝʥʥʷ 

ʢʦʤʧôʁ ʪʝʨʽʚ ʥʘ ʚʽʜʝʦʙʣʦʢ 3. ɺʽʜʝʦ ʙʣʦʢ 3 ʚʠʢʦʥʘʥʠʡ ʫ ʚʠʛʣʷʜʽ ʧʨʦʟʦʨʦʛʦ 

ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ, ʟʘʧʦʚʥʝʥʦʛʦ ʬʦʥʦʚʦʶ ʨʝʯʦʚʠʥʦʶ (ʥʘʧʨʠʢʣʘʜ, ʩʧʝʮʽʘʣʴʥʠʤ 

ʤʘʪʦʚʠʤ ʜʠʤʦʤ). ɺʽʜʝʦ ʙʣʦʢ ʨʦʟʤʽʱʝʥʠʡ ʥʘ ʦʙʝʨʪʦʚʦʤʫ ʩʪʦʣʠʢʫ 5, ʢʦʤʧôʁ ʪʝʨʠ 

ʢʝʨʫʶʪʴʩʷ ʢʣʘʚʽʘʪʫʨʘʤʠ 4. 

1 2 3

5

4

 
ʈʠʩ. 1. ɹʫʜʦʚʘ ʩʠʩʪʝʤʠ ʦʙʻʤʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ: 

1. ʂʦʤʧʶʪʝʨʠ; 2. ʃʽʥʟʠ; 3. ɺʽʜʝʦʙʣʦʢ; 4. ʂʣʘʚʽʘʪʫʨʘ; 5. ʇʦʚʦʨʦʪʥʠʡ ʩʪʦʣʠʢ. 
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ʅʘ ʈʠʩ. 2. ɿʦʙʨʘʞʝʥʠʡ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʩʠʩʪʝʤʠ. 

 
ʈʠʩ. 2. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʩʠʩʪʝʤʠ ʦʙ`ʻʤʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʙʽʣʴʥʦʛʦ ʟʚô̫ ʟʢʫ ʜʦʟʚʦʣʷʶʪʴ ʨʝʘʣʽʟʫʚʘʪʠ 

ʨʦʟʨʦʙʣʝʥʠʡ ʧʨʠʥʮʠʧ ʥʘ ʙʘʟʽ ʩʤʘʨʪʬʦʥʽʚ, ʱʦ ʩʫʪʪʻʚʦ ʨʦʟʰʠʨʶʻ ʩʬʝʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ. 

ʈʝʘʣʽʟʘʮʽʷ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʩʠʩʪʝʤ, ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ 

ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʚʠʧʫʩʢʫ ʜʝʬʝʢʪʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʩʪʚʦʨʶʻ ʫ ʩʧʦʞʠʚʘʯʘ 

ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʚʠʩʦʢʽʡ ʷʢʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʪʘ ʟʘʧʦʙʽʛʘʻ 

ʚʠʥʠʢʥʝʥʥʶ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʚ ʧʨʦʮʝʩʽ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. 
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ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʧʝʨʩʦʥʘʣʴʥʠʭ ɽʆʄ. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʥʘʚʯʘʥʥʷ ʪʘ 

ʚʠʭʦʚʘʥʥʷ ʣʶʜʝʡ ʚ ʽʥʪʝʛʨʦʚʘʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ: IX ʄʽʞʥʘʨʦʜʥʘ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ: ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ, ʤʽʩʪʦ ʂʠʾʚ, ʋʢʨʘʾʥʘ, 2008 ʨʽʢ. 

ʂʠʾʚ. 2008. ʉ. 326ï327. 
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ɭ. ʆ. ʆʉɸɼʏʀʁ, ʩʪʫʜʝʥʪ 
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ʇʨʦʚʝʜʝʥʠʡ ʚ ʩʪʘʪʪʷʭ [2, 3] ʘʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ 

ʪʝʭʥʦʣʦʛʽʡ ʽ ʪʝʭʥʽʢʠ ʧʦʢʘʟʫʻ, ʱʦ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʚ 

ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ ʋʢʨʘʾʥʠ ʟʫʤʦʚʣʶʻ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ, 

ʷʢʠʡ ʧʝʨʝʭʦʜʠʪʴ ʫ ʬʘʢʪʠʯʥʠʡ ʯʝʨʝʟ ʩʬʝʨʫ ʝʢʦʥʦʤʽʢʠ, ʦʨʛʘʥʽʟʘʮʽʾ, ʫʧʨʘʚʣʽʥʥʷ ʽ 

ʢʘʜʨʠ, ʷʢʽ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʦʚʽʪʥʶ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʫ ʽ 

ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʫ ʪʝʭʥʽʢʫ ʽ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ.  

ʗʢ ʟʘʟʥʘʯʘʶʪʴ ʘʚʪʦʨʠ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ [2, 3], ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʽʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʙʘʟʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ 

ʮʽʣʦʛʦ ʨʷʜʫ ʫʤʦʚ, ʩʝʨʝʜ ʷʢʠʭ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʥʘʩʪʫʧʥʽ: 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦʚʦʶ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʶ ʪʝʭʥʽʢʦʶ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ 

ʘʜʘʧʪʘʮʽʾ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʽ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚ ʘʛʨʘʨʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ; 

- ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʤʘʰʠʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ; 

- - ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʤʘʰʠʥ; 

- ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʚʘʣʽʬʽʢʘʮʽʾ ʢʘʜʨʽʚ, ʷʢʽ ʙʫʜʫʪʴ ʝʢʩʧʣʫʘʪʫʚʘʪʠ ʽ 

ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʪʝʭʥʽʢʫ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ. 

ɼʦʩʷʛʥʝʥʥʷʤʠ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʨʽʯ ʚ ʛʘʣʫʟʽ ˇʨʫʥʪʦʟʘʭʠʩʥʠʭ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʘʢʪʠʚʥʦ ʚʠʚʯʘʶʪʴʩʷ ʥʘʫʢʦʚʮʷʤʠ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

(ʋʢʨʘʾʥʘ, ʤ. ʂʠʾʚ), ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʤʽʥʽʤʘʣʴʥʦʛʦ 

ʦʙʨʦʙʽʪʢʫ, ʢʨʽʤ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ 
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ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʠʟʥʘʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʨʽʟʥʠʭ ʟʦʥʘʭ ʋʢʨʘʾʥʠ ʜʝ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ 

ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʘ ʪʘʢʦʞ ʦʪʨʠʤʘʥʥʷ ʝʢʦʥʦʤʽʾ ʧʘʣʴʥʦʛʦ ʚ 

2...4 ʨʘʟʠ [1, 4, 5]. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʟʥʦʰʫʚʘʥʥʷ, ʟʤʽʥʠ 

ʬʦʨʤ ʽ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʥʘʨʘʣʴʥʠʢʦʚʠʭ ʩʦʰʥʠʢʽʚ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʽʡ ʦʙʣʘʩʪʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʨʷʤʦʛʦ ʧʦʩʽʚʫ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʫ 

ʚʝʩʥʷʥʽ ʽ ʦʩʽʥʥʽ ʧʝʨʽʦʜʠ. ʇʦʩʽʚʥʠʡ ʘʛʨʝʛʘʪ ʩʢʣʘʜʘʚʩʷ ʟ ʪʷʛʦʚʦʛʦ ʟʘʩʦʙʫ ï 

ʪʨʘʢʪʦʨʫ ʄʊɿ-80 ʽ ʩʽʚʘʣʢʠ ʧʨʷʤʦʛʦ ʧʦʩʽʚʫ ʉʊʉ-2, ʥʘ ʷʢʽʡ ʚ 3 ʨʷʜʠ 

ʚʩʪʘʥʦʚʣʶʚʘʣʠʩʴ ʩʝʨʽʡʥʽ ʟʽ ʩʪʘʣʽ 65 ɻ ʽ ʟʤʽʮʥʝʥʽ ʥʘʨʘʣʴʥʠʢʦʚʽ ʩʦʰʥʠʢʠ. 

ɺʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ (ʯʦʨʥʦʟʝʤʫ ʟʚʠʯʘʡʥʦʛʦ) ʩʢʣʘʜʘʣʘ 18% ʧʨʠ ʩʝʨʝʜʥʽʡ ʪʚʝʨʜʦʩʪʽ 

5,6 ʤʇʘ. ɻʣʠʙʠʥʘ ʧʦʩʽʚʫ (ʭʦʜʫ ʩʦʰʥʠʢʘ) ʚʩʪʘʥʦʚʣʶʚʘʣʘʩʴ ʟʛʽʜʥʦ ʘʛʨʦʥʦʤʽʯʥʠʭ 

ʚʠʤʦʛ 50 ʤʤ, ʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦʩʽʚʥʦʛʦ ʘʛʨʝʛʘʪʫ ʩʢʣʘʜʘʣʘ V=7 ʢʤ/ʛʦʜ. 

ʂʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʟʤʽʥʠ ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ ʥʘʨʘʣʴʥʠʢʘ ʚ ʧʨʦʮʝʩʽ 

ʟʥʦʰʫʚʘʥʥʷ ʟʚʦʜʠʪʴʩʷ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ: ʢʫʪʘ 

ʘʪʘʢʠ, ʢʫʪʘ ʥʘʭʠʣʫ ʽ ʜʦʚʞʠʥʠ ʟʘʜʥʴʦʾ ʧʦʚʝʨʭʥʽ ʧʨʠ ʨʽʟʥʠʭ ʚʝʣʠʯʠʥʘʭ 

ʥʘʧʨʘʮʶʚʘʥʴ. ʆʢʨʝʤʦ ʽ ʚ ʢʦʤʧʣʝʢʩʽ ʟʘʟʥʘʯʝʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʟʥʘʯʘʶʪʴ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʩʫ ʧʦʩʽʚʫ. ɺʽʜʭʠʣʝʥʥʷ ʬʦʨʤʠ 

ʥʘʨʘʣʴʥʠʢʦʚʦʛʦ ʩʦʰʥʠʢʘ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʟʘʢʣʘʜʝʥʦʾ ʚ ʡʦʛʦ ʢʦʥʩʪʨʫʢʮʽʶ, 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʧʦʩʪʫʧʦʚʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʚʽʜʤʦʚʠ. ʇʨʠ ʮʴʦʤʫ 

ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʧʨʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʘʤʝ ʪʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʛʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ ʷʢʠʭ 

ʣʽʤʽʪʫʶʪʴ ʥʘʨʦʙʽʪʦʢ ʩʦʰʥʠʢʘ ʥʘ ʚʽʜʤʦʚʫ. 

ɹʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʥʘʩʪʫʧʥʽ ʚʘʨʽʘʥʪʠ ʟʤʽʮʥʝʥʥʷ ʩʦʰʥʠʢʽʚ: ʝʣʝʢʪʨʦʜʫʛʦʚʝ 

ʥʘʧʣʘʚʣʝʥʥʷ ʝʣʝʢʪʨʦʜʦʤ ʊ620 ï ʚʝʨʭʥʻ; ʝʣʝʢʪʨʦʜʫʛʦʚʝ ʥʘʧʣʘʚʣʝʥʥʷ ʝʣʝʢʪʨʦʜʦʤ 

ʊ620 ï ʥʠʞʥʻ; ʥʘʧʣʘʚʣʝʥʥʷ ʇɻ-ʉ1 ï ʥʠʞʥʻ; ʥʘʧʣʘʚʣʝʥʥʷ ʇɻ-ʉ1 ï ʚʝʨʭʥʻ; 

ʩʝʨʽʡʥʠʡ ʩʦʰʥʠʢ ʩʪʘʣʴ 65ɻ. ɺʩʽ ʚʘʨʽʘʥʪʠ ʟʤʽʮʥʝʥʥʷ ʩʦʰʥʠʢʽʚ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʤʘʪʝʨʽʘʣʫ ʽ ʩʭʝʤʠ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʽʚ ʧʨʠʚʝʣʠ ʜʦ ʟʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʾʭ 

ʟʥʦʰʫʚʘʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʨʦʙʦʪʦʟʜʘʪʥʦʛʦ ʧʨʦʬʽʣʶ ʻ ʥʘʧʣʘʚʣʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʠʤ ʰʘʨʦʤ ʧʨʠ ʚʝʨʭʥʴʦʤʫ 

ʡʦʛʦ ʥʘʥʝʩʝʥʥʽ. ʄʝʥʰʝ ʟʥʦʰʫʚʘʥʥʷ ʣʝʟʘ ʧʨʠ ʚʠʱʽʡ ʾʭ ʛʦʩʪʨʦʪʽ ʜʦʩʷʛʘʻʪʴʩʷ 

ʝʣʝʢʪʨʦʜʫʛʦʚʠʤ ʥʘʧʣʘʚʣʝʥʥʷʤ ʝʣʝʢʪʨʦʜʘʤʠ ʊ-620. 
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ɺ ʛʽʜʨʘʚʣʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʩʫʯʘʩʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʩʫʯʘʩʥʠʭ ʛʽʜʨʦʧʨʠʚʦʜʽʚ 

ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʟʥʘʡʰʣʠ ʧʦʨʰʥʝʚʽ 

ʛʽʜʨʦʮʠʣʽʥʜʨʠ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ ʩʝʨʽʾ ʉ (ʉ75/30, ʉ90/30, ʉ100/40), ʷʢʽ ʤʘʶʪʴ 

ʽʜʝʥʪʠʯʥʫ ʢʦʥʩʪʨʫʢʮʽʶ, ʘʣʝ ʨʽʟʥʷʪʴʩʷ ʨʦʟʤʽʨʘʤʠ ʜʽʘʤʝʪʨʽʚ ʰʪʦʢʽʚ, ʛʽʣʴʟ ʪʘ 

ʧʦʨʰʥʽʚ [4]. ʆʜʥʠʤ ʟ ʘʛʨʝʛʘʪʽʚ ʛʽʜʨʘʚʣʽʯʥʠʭ ʩʠʩʪʝʤ ʩʫʯʘʩʥʦʾ ʚʽʪʯʠʟʥʷʥʦʾ ʪʘ 

ʟʘʨʫʙʽʞʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʻ ʩʠʣʦʚʠʡ ʛʽʜʨʦʮʠʣʽʥʜʨ, ʱʦ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʽ ʝʥʝʨʛʽʾ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʥʘʩʦʩʦʤ, 

ʚ ʝʥʝʨʛʽʶ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʫ. ʇʨʠ ʮʴʦʤʫ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ 

ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʛʽʜʨʦʮʠʣʽʥʜʨ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʧʨʠʯʽʧʥʠʭ ʪʘ ʥʘʚʽʩʥʠʭ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʤʘʰʠʥ [5]. 

ʋ ʥʘʫʢʦʚʠʭ ʩʪʘʪʪʷʭ [1, 2, 3] ʟʘʟʥʘʯʝʥʦ, ʱʦ ʙʣʠʟʴʢʦ 6é15% ʚʽʜʤʦʚ 

ʛʽʜʨʘʚʣʽʯʥʦʾ ʥʘʚʽʩʥʦʾ ʩʠʩʪʝʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʨʘʢʪʦʨʽʚ ʪʷʛʦʚʦʛʦ ʢʣʘʩʫ 

1,4 ʪʘ 3,0 ʧʦʚôʷʟʘʥʦ ʟ ʚʠʭʦʜʦʤ ʽʟ ʣʘʜʫ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ, ʟ ʷʢʠʭ 42é45% ʚʠʧʘʜʢʽʚ 

ʟʫʤʦʚʣʝʥʽ ʥʝʩʧʨʘʚʥʦʩʪʷʤʠ ʫʱʽʣʴʥʶʚʘʣʴʥʠʭ ʚʫʟʣʽʚ, 52% ʚʽʜʤʦʚ ʰʪʦʢʦʚʦʛʦ 

ʚʫʟʣʘ ʪʘ 40% - ʧʦʨʰʥʝʚʦʛʦ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 80-ʚʽʜʩʦʪʢʦʚʠʡ ʛʘʤʤʘ-ʨʝʩʫʨʩ 

ʛʽʜʨʘʚʣʽʯʥʠʭ ʮʠʣʽʥʜʨʽʚ ʚ 1,5 ʨʘʟʠ ʥʠʞʯʝ ʥʽʞ ʨʝʩʫʨʩ, ʟʘʜʝʢʣʘʨʦʚʘʥʠʡ ʟʘʚʦʜʦʤ-

ʚʠʨʦʙʥʠʢʦʤ ʽ ʩʪʘʥʦʚʠʪʴ 6000 ʤʦʪʦ-ʛʦʜ. ʨʦʙʦʪʠ ʪʨʘʢʪʦʨʘ. 

ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʚʯʝʥʠʭ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʧʦʛʥʫʪʽʩʪʴ ʰʪʦʢʘ, ʟʥʦʰʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʧʦʨʰʥʝʚʦʛʦ ʽ 
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ʰʪʦʢʦʚʦʛʦ ʚʫʟʣʽʚ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʽʱʝʥʥʷ ʦʩʽ ʧʦʨʰʥʷ ʪʘ ʰʪʦʢʘ ʱʦʜʦ ʦʩʽ 

ʧʝʨʝʜʥʴʦʾ ʢʨʠʰʢʠ ʪʘ ʛʽʣʴʟʠ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʟʥʠʞʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ 

ʛʽʜʨʦʮʠʣʽʥʜʨʘ [2ï5]. 

ɿ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʪʘ ʚʠʙʦʨʫ 

ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʽʚ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ ʧʨʦ ʜʦʧʫʩʪʠʤʽ 

ʟʥʘʯʝʥʥʷ ʟʥʦʩʫ ʾʭ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ. ʊʦʙʪʦ ʪʠʭ ʟʥʘʯʝʥʴ ʟʥʦʩʽʚ, ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ 

ʷʢʠʭ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʛʽʜʨʦʮʠʣʽʥʜʨʘ ʚʽʜʧʦʚʽʜʘʻ ʜʦʧʫʩʪʠʤʦʤʫ ʟʥʘʯʝʥʥʶ 

ʪʘ ʡʦʛʦ ʧʦʜʘʣʴʰʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʥʝʤʦʞʣʠʚʦ.  

ʆʜʥʘʢ ʫ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛʘʭ ʥʘ ʢʘʧʽʪʘʣʴʥʠʡ ʨʝʤʦʥʪ ʪʘ ʽʥʰʠʡ ʪʝʭʥʽʯʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʜʘʥʽ ʧʨʦ ʜʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ ʟʥʦʩʽʚ ʜʝʪʘʣʝʡ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʚ 

ʜʘʥʠʡ ʯʘʩ ʚʽʜʩʫʪʥʽ. ʋ ʨʝʤʦʥʪʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʤ 

ʟʘʚʜʘʥʥʷʤ ʻ ʦʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ. ʇʨʠ ʚʭʽʜʥʦʤʫ ʢʦʥʪʨʦʣʽ 

ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ, ʨʽʰʝʥʥʷ ʧʨʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʛʨʝʛʘʪʫ ʥʘ ʢʘʧʽʪʘʣʴʥʠʡ ʨʝʤʦʥʪ 

ʧʨʠʡʤʘʻʪʴʩʷ, ʷʢʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʂʂɼ ʜʦ 0,7 ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʛʦ ʦʙʩʷʛʫ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, ʱʦ ʚʠʥʦʩʠʪʴʩʷ ʧʦʚʝʨʭʥʝʶ ʰʪʦʢʘ 

ʙʽʣʴʰ, ʥʽʞ ʫ 1,2 ʨʘʟʠ ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʠʧʫ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʨʷʜʫ ʚʯʝʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʧʦʩʽʙ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʫʱʽʣʴʥʶʚʘʣʴʥʠʭ ʚʫʟʣʽʚ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʥʘ 

ʩʪʝʥʜʘʭ ʂɯ-4815ʄ ʘʙʦ ʞ ʂɯ-4200.  

ɺʽʜʦʤʠʡ ʤʝʪʦʜ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ. ʉʧʦʩʽʙ ʦʮʽʥʢʠ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʫʱʽʣʴʥʶʚʘʣʴʥʠʭ ʚʫʟʣʽʚ 

ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʟʘ ʰʚʠʜʢʽʩʪʶ ʚʠʪʦʢʫ ʟ ʨʦʙʦʯʠʭ ʧʦʨʦʞʥʠʥ ʧʦʚʽʪʨʷ. 

ʋ ɻʆʉʊʽ 18464ï96 ʪʘ ʪʠʧʦʚʽʡ ʧʨʦʛʨʘʤʽ ʧʨʠʡʤʘʣʴʥʦ-ʟʜʘʚʘʣʴʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ ʇɯ-00100102.00.00.01, ʷʢʘ ʨʦʟʨʦʙʣʝʥʘ ʚʠʨʦʙʥʠʢʦʤ ʛʽʜʨʦʘʛʨʝʛʘʪʽʚ ʚ 

ʋʢʨʘʾʥʽ ɿɸʊ çɻʽʜʨʦʩʠʣʘè, ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʢʘ ʪʘ ʫʤʦʚʠ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʟʘ ʧʠʪʦʤʠʤ ʦʙʩʷʛʦʤ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, ʱʦ ʚʠʪʽʩʥʷʻʪʴʩʷ ʧʦʚʝʨʭʥʝʶ ʰʪʦʢʘ, 

ʪʘ ʟʘʛʘʣʴʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʢʦʨʠʩʥʦʾ ʜʽʾ ʛʽʜʨʦʮʠʣʽʥʜʨʘ ʧʽʜ ʯʘʩ ʨʫʭʫ ʧʦʨʰʥʷ ʧʨʠ 

ʥʦʤʽʥʘʣʴʥʠʭ ʪʷʛʦʚʦʤʫ, ʘʙʦ ʪʷʛʥʫʯʦʤʫ ʟʫʩʠʣʣʽ ʪʘ ʪʠʩʢʫ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʨʦʟʛʣʷʥʫʪʽ ʚʠʱʝ ʩʧʦʩʦʙʠ ʥʝ ʜʘʶʪʴ ʪʦʯʥʫ ʦʮʽʥʢʫ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ. ʅʘ ʮʝ ʚʢʘʟʫʻ ʪʘʢʦʞ ʽ ʪʦʡ ʬʘʢʪ, ʱʦ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʥʝʨʫʭʦʤʦʤʫ ʧʦʣʦʞʝʥʥʽ ʽ ʙʝʟ ʩʠʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʛʽʜʨʦʮʠʣʽʥʜʨ, ʱʦ ʚʠʧʨʦʙʦʚʫʻʪʴʩʷ. 
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ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʚ ʘʛʨʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʜʣʷ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʛʨʫʥʪʦʦʙʨʦʙʥʠʭ ʟʥʘʨʷʜʴ, ʚʢʣʶʯʘʶʯʠ 

ʢʫʣʴʪʠʚʘʪʦʨʠ, ʨʦʟʧʫʰʫʚʘʯʽ, ʨʽʟʥʽ ʪʠʧʠ ʙʦʨʽʥ. ɺ ʟʘʟʥʘʯʝʥʠʭ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ 

ʘʛʨʝʛʘʪʘʭ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʚ ʷʢʠʭ ʻ ʩʪʨʽʣʯʘʩʪʽ ʣʘʧʠ [1]. 

ʉʪʨʽʣʯʘʩʪʽ ʣʘʧʠ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʚ ʫʤʦʚʘʭ ʧʨʷʤʦʛʦ ʚʧʣʠʚʫ ʘʙʨʘʟʠʚʥʠʭ 

ʯʘʩʪʠʥʦʢ ʽ ʪʦʤʫ ʽʥʪʝʥʩʠʚʥʦ ʟʥʦʰʫʶʪʴʩʷ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʟʤʽʥʦʶ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʨʦʟʤʽʨʽʚ, ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʦʱʦ. [1]. ɿʛʽʜʥʦ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ, ʛʘʨʘʥʪʽʡʥʝ 

ʥʘʧʨʘʮʶʚʘʥʥʷ ʩʪʨʽʣʯʘʩʪʦʾ ʣʘʧʠ ʢʫʣʴʪʠʚʘʪʦʨʘ ʧʦʚʠʥʥʝ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 25 ï 27 ʛʘ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʷʢ ʧʦʢʘʟʫʻ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʣʘʧ, ʾʭ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ 

ʚʽʜʤʦʚʫ ʥʘ ʨʽʟʥʠʭ ʛʨʫʥʪʘʭ ʥʝ ʧʝʨʝʚʠʱʫʻ 14-19 ʛʘ. 

ɿʥʦʩʦʩʪʽʡʢʽʩʪʴ ʩʪʨʽʣʯʘʩʪʦʾ ʣʘʧʠ ˇʨʫʥʪʦʦʙʨʦʙʥʦʛʦ ʟʥʘʨʷʜʜʷ ʜʦʮʽʣʴʥʦ 

ʟʙʽʣʴʰʫʚʘʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʤʽʮʥʝʥʥʷ ʾʭ ʨʽʞʫʯʠʭ ʧʦʚʝʨʭʦʥʴ. ɺʘʞʣʠʚʦʶ 

ʩʢʣʘʜʦʚʦʶ ʟʘʟʥʘʯʝʥʦʛʦ ʥʘʧʨʷʤʢʫ ʜʦʩʣʽʜʞʝʥʴ ʻ ʦʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʨʦʙʦʯʠʭ 

ʦʨʛʘʥʽʚ ʢʫʣʴʪʠʚʘʪʦʨʽʚ. 

ɹʘʟʦʚʠʤ ʟʥʘʨʷʜʜʷʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʜʧʦʩʽʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ 

ʨʦʟʧʫʰʫʚʘʥʥʷ ʨ̌ʫʥʪʫ, ʘ ʪʘʢʦʞ ʟʥʠʱʝʥʥʷ ʙʫʨôʷʥʽʚ, ʷʢ ʩʫʮʽʣʴʥʦ, ʪʘʢ ʽ ʚ 

ʤʽʞʨʷʜʜʷʭ, ʻ ʢʫʣʴʪʠʚʘʪʦʨ ʂʇʉï4. ɺʽʥ ʚʠʢʦʥʫʻʪʴʩʷ ʫ ʧʨʠʯʽʧʥʦʤʫ ʽ ʥʘʚʽʩʥʦʤʫ 

ʚʘʨʽʘʥʪʘʭ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟ ʪʨʘʢʪʦʨʘʤʠ ʪʷʛʦʚʦʛʦ ʢʣʘʩʫ 30 ʢʅ [1]. 
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ʈʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʟʘʟʥʘʯʝʥʠʭ ʢʫʣʴʪʠʚʘʪʦʨʽʚ ʻ ʫʥʽʚʝʨʩʘʣʴʥʽ ʩʪʨʽʣʯʘʩʪʽ ʣʘʧʠ ʟ 

ʭʚʦʩʪʦʚʠʢʘʤʠ, ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʷʢʠʭ ʦʙʫʤʦʚʣʝʥʽ ʆʉʊ 23.2.164-87 çʃʘʧʠ ʽ 

ʩʪʽʡʢʠ ʢʫʣʴʪʠʚʘʪʦʨʽʚè. ʉʪʘʥʜʘʨʪ ʧʝʨʝʜʙʘʯʘʻ 21 ʪʠʧʦʨʦʟʤʽʨ ʫʥʽʚʝʨʩʘʣʴʥʠʭ 

ʩʪʨʽʣʯʘʩʪʠʭ ʣʘʧ ʷʢ ʟ ʥʘʧʣʘʚʣʝʥʥʷʤ ʨʽʞʫʯʦʾ ʢʨʘʡʢʠ ʟʥʦʩʦʩʪʽʡʢʠʤ ʩʧʣʘʚʦʤ, ʪʘʢ ʽ 

ʙʝʟ ʥʘʧʣʘʚʣʝʥʥʷ. ɼʣʷ ʢʫʣʴʪʠʚʘʪʦʨʽʚ ʂʇʉï4 ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʘʧʠ ʪʠʧʦʨʦʟʤʽʨʫ 

3 (ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ ɺ = 270 ʤʤ, ʪʦʚʱʠʥʘ ʤʝʪʘʣʫ 8 - 5 ʤʤ) ʽ ʪʠʧʦʨʦʟʤʽʨʫ 5 (ɺ = 

330 ʤʤ, 8 = 6 ʤʤ). ʊʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʣʷ ʩʪʨʽʣʯʘʩʪʦʾ ʣʘʧʠ ʧʝʨʝʜʙʘʯʘʻ ʾʾ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʽ ʩʪʘʣʽ 65ɻ. ʊʚʝʨʜʽʩʪʴ ʨʽʞʫʯʦʾ ʢʨʘʡʢʠ ʣʘʧʠ, ʚʠʛʦʪʦʚʣʝʥʦʾ ʙʝʟ 

ʥʘʧʣʘʚʣʝʥʥʷ, ʧʽʩʣʷ ʪʝʨʤʦʦʙʨʦʙʢʠ ʚ ʟʘʛʘʨʪʦʚʘʥʽʡ ʟʦʥʽ ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ 44...54 

ʅRʉ ʽ ʥʝ ʙʽʣʴʰʝ 352 ʅɺ ʚ ʥʝʟʘʛʘʨʪʦʚʘʥʦʾ ʟʦʥʽ. 

ʇʨʦʮʝʩ ʟʥʦʰʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʢʫʣʴʪʠʚʘʪʦʨʽʚ ʧʨʦʪʽʢʘʻ ʧʨʠ ʾʭ 

ʙʝʟʧʝʨʝʨʚʥʽʡ ʚʟʘʻʤʦʜʽʾ ʽʟ ˇʨʫʥʪʦʚʦʶ ʤʘʩʦʶ. ʏʘʩʪʠʥʢʠ ʘʙʨʘʟʠʚʫ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ 

ʩʢʣʘʜʫ ˇʨʫʥʪʫ, ʢʦʚʟʘʶʪʴ ʧʦ ʤʝʪʘʣʝʚʽʡ ʧʦʚʝʨʭʥʽ, ʚʠʢʣʠʢʘʶʯʠ ʧʦʩʪʫʧʦʚʫ ʟʤʽʥʫ 

ʬʦʨʤʠ ʪʘ ʨʦʟʤʽʨʽʚ ʜʝʪʘʣʽ ʪʘ ʟʨʝʰʪʦʶ ʾʾ ʨʫʡʥʫʚʘʥʥʷ. ʐʚʠʜʢʽʩʪʴ ʽ ʭʘʨʘʢʪʝʨ 

ʟʥʦʰʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʠʨʦʜʠ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʙʨʘʟʠʚʥʠʭ 

ʯʘʩʪʠʥʦʢ, ʽ ʥʘʚʽʪʴ ʚʽʜ ʫʤʦʚ ʚʟʘʻʤʦʜʽʾ ʟ ʤʘʪʝʨʽʘʣʦʤ ʜʝʪʘʣʽ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʢʫʣʴʪʠʚʘʪʦʨʽʚ ʥʘ ʨʽʟʥʠʭ ˇʨʫʥʪʘʭ 

ʥʝʦʜʥʘʢʦʚʘ. ʉʝʨʝʜʥʽʡ ʨʝʩʫʨʩ ʣʘʧ ʢʫʣʴʪʠʚʘʪʦʨʽʚ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 40 ʜʦ 100 ʛʦʜ. 

ʇʦʥʘʜ 60% ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʢʫʣʴʪʠʚʘʪʦʨʽʚ ʚʪʨʘʯʘʶʪʴ ʩʚʦʶ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ 

ʯʝʨʝʟ ʛʨʘʥʠʯʥʝ ʟʥʦʰʫʚʘʥʥʷ ʥʦʩʢʘ ʽ ʢʨʠʣ ʧʦ ʰʠʨʠʥʽ. 

ʅʦʩʦʢ ʣʘʧʠ ʚʽʜʯʫʚʘʻ ʥʘʡʙʽʣʴʰʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʤʘʻ ʧʽʜʚʠʱʝʥʫ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʟʤʝʥʰʫʶʪʴʩʷ ʡʦʛʦ ʜʦʚʞʠʥʘ, ʪʦʚʱʠʥʘ ʪʘ 

ʟʥʠʞʫʻʪʴʩʷ ʤʽʮʥʽʩʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʢʽʥʯʠʢ ʥʦʩʢʘ ʧʽʜʛʦʨʪʘʻʪʴʩʷ ʪʘ ʦʙʣʘʤʫʻʪʴʩʷ. 

ɻʨʘʥʠʯʥʝ ʟʥʦʰʫʚʘʥʥʷ ʥʦʩʢʘ ʣʘʧ ʩʪʘʥʦʚʠʪʴ 30 ʤʤ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ 

ʨʽʞʫʯʦʾ ʢʨʘʡʢʠ ʟʥʠʞʫʻʪʴʩʷ ʚ ʤʽʨʫ ʚʠʜʘʣʝʥʥʷ ʾʾ ʚʽʜ ʥʦʩʦʚʦʾ ʯʘʩʪʠʥʠ ʜʦ ʢʨʘʶ 

ʢʨʠʣʘ. ɻʦʩʪʨʦʪʫ ʣʝʟʘ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʢʫʣʴʪʠʚʘʪʦʨʘ ʚʠʟʥʘʯʘʻ ʾʭ 

ʩʘʤʦʟʘʛʦʩʪʨʝʥʥʷ. ʇʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʪʘ ʥʘʜʤʽʨʥʦʤʫ ʨʽʚʥʽ ʩʘʤʦʟʘʪʦʯʫʚʘʥʥʷ 

ʨʽʞʫʯʘ ʢʨʘʡʢʘ ʣʘʧʠ ʢʫʣʴʪʠʚʘʪʦʨʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʦʚʱʠʥʦʶ ʘʨʤʫʶʯʦʛʦ ʰʘʨʫ ʽ 

ʨʘʜʽʫʩ ʾʾ ʟʘʦʢʨʫʛʣʝʥʥʷ ʧʨʠ ʮʴʦʤʫ ʜʦʨʽʚʥʶʻ ʧʦʣʦʚʠʥʽ ʪʦʚʱʠʥʠ ʮʴʦʛʦ ʰʘʨʫ. ɿʘ 

ʚʜ̔ʩʫʪʥʦʩʪʽ ʩʘʤʦʟʘʪʦʯʫʚʘʥʥʷ ʛʨʘʥʠʯʥʠʤ ʟʥʦʩʦʤ ʢʨʘʡʢʠ ʣʝʟʘ ʧʨʠʡʤʘʶʪʴ ʨʘʜʽʫʩ 

ʧʦʥʘʜ 0,5 ʤʤ. ɻʨʘʥʠʯʥʝ ʟʥʦʰʫʚʘʥʥʷ ʢʨʠʣʘ ʧʦ ʰʠʨʠʥʽ ʩʪʨʽʣʯʘʩʪʦʾ ʣʘʧʠ 

ʩʪʘʥʦʚʠʪʴ 15 ʤʤ. 

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʫʧʽʥʴ ʟʥʦʰʫʚʘʥʥʷ 

ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʢʫʣʴʪʠʚʘʪʦʨʘ ʻ ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ. ʂʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ ʥʘ ʪʽʡ ʩʘʤʦ 

ʜʽʣʷʥʮʽ ʨ̌ʫʥʪʫ ʟ ʯʘʩʦʤ ʥʝ ʦʜʥʘʢʦʚʘ, ʧʦʩʪʽʡʥʦ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʴ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʚʦʣʦʛʦʩʪʽ ʛʨʫʥʪ ʩʪʘʻ ʧʫʭʢʠʤ.  

ɯʥʰʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʫʧʽʥʴ ʟʥʦʰʫʚʘʥʥʷ ʣʘʧʠ ʢʫʣʴʪʠʚʘʪʦʨʘ, ʻ 

ʱʽʣʴʥʽʩʪʴ ˇʨʫʥʪʫ. ʇʨʠ ʚʠʩʦʢʽʡ ʱʽʣʴʥʦʩʪʽ ˇʨʫʥʪʫ ʟʨʦʩʪʘʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʟʥʦʰʫʚʘʥʥʷ ʫ ʚʝʨʭʥʽʡ ʛʨʘʥʽ ʣʝʟʘ ʩʪʨʽʣʯʘʩʪʦʾ ʣʘʧʠ. ʇʦʪʠʣʠʯʥʘ ʬʘʩʢʘ ʧʝʨʝʚʘʞʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʚʝʣʠʯʠʥʫ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ ʘʛʨʝʛʘʪʫ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ 

ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ ʩʪʨʽʣʯʘʩʪʦʾ 

ʣʘʧʠ ʢʫʣʴʪʠʚʘʪʦʨʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʱʽʣʴʥʦʩʪʽ ʪʘ ʩʢʣʘʜʫ ˇʨʫʥʪʫ. ʏʘʩʪʠʥʢʠ ʨ̌ʫʥʪʫ 

ʟʥʦʰʫʶʪʴ ʽ ʜʝʬʦʨʤʫʶʪʴ ʣʘʧʫ, ʱʦ ʧʝʨʝʚʦʜʠʪʴ ʾʾ ʫ ʥʝʧʨʘʮʝʟʜʘʪʥʠʡ ʩʪʘʥ. 
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ʆ. ʄ. ɹʀʉʊʈʀʁ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ, 

ɸ. ɸ. ɿɸʉʋʅʔʂʆ, ʘʩʠʩʪʝʥʪ
 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ɽʬʝʢʪʠʚʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʢʣʘʜʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʚ 

ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʾʾ ʨʦʙʦʪʠ [1, 2, 4]. ɺ 

ʩʫʯʘʩʥʠʭ ʩʢʣʘʜʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥʘʭ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʘʚʪʦʥʦʤʥʝ 

ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʜʘʪʯʠʢʽʚ ʪʘ ʚʠʢʦʥʘʚʯʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʽʥʬʦʨʤʫʻ ʧʨʦ ʨʝʘʣʴʥʠʡ ʩʪʘʥ ʪʝʭʥʽʢʠ ʪʘ ʛʨʫʧʘ ʜʘʪʯʠʢʽʚ, ʱʦ ʧʝʨʝʜʘʻ ʽʥʬʦʨʤʘʮʽʶ 

ʥʘ ʧʫʣʴʪ ʢʝʨʫʚʘʥʥʷ. ʋʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʚ ʨʦʙʦʪʽ ʩʢʣʘʜʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʪʝʭʥʽʢ ʜʦʩʷʛʘʻʪʴʩʷ ʦʙôʻʜʥʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦ ʩʪʘʥ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʰʠʥʠ ʽ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʘʥʜ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʚʠʢʦʥʘʚʯʠʭ ʤʝʭʘʥʽʟʤʽʚ.  

ʈʝʛʫʣʷʪʦʨ ʪʠʩʢʫ (ʨʦʩ. ʨʝʛʫʣʷʪʦʨ ʜʘʚʣʝʥʠʷ; ʘʥʛʣ. pressure controller, 

pressure regulator; ʥʽʤ. Druckventil n, Druckregler m) ï ʘʚʪʦʤʘʪʠʯʥʠʡ ʧʨʠʩʪʨʽʡ, 

ʯʫʪʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʷʢʦʛʦ ʩʣʫʞʠʪʴ ʤʝʤʙʨʘʥʘ ʘʙʦ ʧʦʨʰʝʥʴ, ʩʠʣʦʚʝ ʟʘʤʠʢʘʥʥʷ 

ʨʫʭʦʤʦʾ ʩʠʩʪʝʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʘʥʪʘʞʝʤ ʘʙʦ ʧʨʫʞʠʥʦʶ, ʘ ʜʽʷ ʦʩʥʦʚʘʥʘ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʠʩʢʫ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʧʦ 

ʪʨʫʙʦʧʨʦʚʦʜʫ.  
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ʈʝʛʫʣʷʪʦʨ ʪʠʩʢʫ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʪʠʩʢʫ ʥʘ 

ʟʘʜʘʥʦʤʫ ʨʽʚʥʽ ʚ ʪʨʫʙʦʧʨʦʚʦʜʽ ʧʽʩʣʷ (ʨʝʛʫʣʷʪʦʨ ʪʠʩʢʫ çʧʽʩʣʷ ʩʝʙʝè) ʘʙʦ ʜʦ 

ʨʝʛʫʣʷʪʦʨʘ (ʨʝʛʫʣʷʪʦʨ ʪʠʩʢʫ çʜʦ ʩʝʙʝè). ɺ ʨʝʛʫʣʷʪʦʨʘʭ ʪʠʩʢʫ çʧʽʩʣʷ ʩʝʙʝè 

ʢʘʤʝʨʘ ʥʘʜ ʤʝʤʙʨʘʥʦʶ ʟ'ʻʜʥʫʻʪʴʩʷ ʟ ʪʨʫʙʦʧʨʦʚʦʜʦʤ ʧʽʩʣʷ ʨʝʛʫʣʷʪʦʨʘ ʪʠʩʢʫ (ʟʘ 

ʥʘʧʨʷʤʦʤ ʧʦʪʦʢʫ), ʘ ʚ ʨʝʛʫʣʷʪʦʨʘʭ ʪʠʩʢʫ çʜʦ ʩʝʙʝè ï ʥʘʚʧʘʢʠ, ʟ ʪʨʫʙʦʧʨʦʚʦʜʦʤ 

ʜʦ ʨʝʛʫʣʷʪʦʨʘ. ʅʝʦʙʭʽʜʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʘʜʘʚʘʯʝʤ, 

ʩʪʚʦʨʝʥʥʷʤ ʟʫʩʠʣʣʷ ʧʽʜ ʤʝʤʙʨʘʥʦʶ ʚʘʥʪʘʞʝʤ ʥʘ ʚʘʞʝʣʽ ʘʙʦ ʩʪʠʩʥʫʪʦʶ 

ʧʨʫʞʠʥʦʶ. ɺʽʜʦʤʽ ʢʣʘʧʘʥʠ ʚʠʢʠʜʫ ʦʣʠʚʠ ʧʨʠ ʧʝʨʝʙʽʣʴʰʝʥʥʽ ʚʝʣʠʯʠʥʠ ʪʠʩʢʫ 

ʜʦʧʫʩʪʠʤʦʾ ʥʦʨʤʠ, ʦʩʥʦʚʘʥʽ ʥʘ ʚʠʢʠʜʽ ʥʘʜʣʠʰʢʦʚʦʾ ʦʣʠʚʠ ʚ ʩʠʩʪʝʤʽ ʫ ʟʦʚʥʽʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ [2, 4]. ʅʘʤʠ ʨʦʟʨʦʙʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʨʝʛʫʣʷʪʦʨʘïʟʘʧʽʨʥʦʛʦ ʢʣʘʧʘʥʘ, 

ʷʢʘ ʚʠʢʣʶʯʘʻ ʚʠʢʠʜ ʦʣʠʚʠ ʧʨʠ ʧʝʨʝʙʽʣʴʰʝʥʥʽ ʚʝʣʠʯʠʥʠ ʪʠʩʢʫ ʪʘ ʟʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʢʨʠʚʘʻ ʤʝʨʝʞʫ. ʂʦʥʩʪʨʫʢʮʽʷ ʨʝʛʫʣʷʪʦʨʘ-ʟʘʧʽʨʥʦʛʦ ʢʣʘʧʘʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 

ʇʨʠʥʮʠʧ ʜʽʾ ʨʝʛʫʣʷʪʦʨʘ-ʟʘʧʽʨʥʦʛʦ ʢʣʘʧʘʥʘ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ. ʆʣʠʚʘ 

ʧʽʜ ʪʠʩʢʦʤ ʧʦʩʪʫʧʘʻ ʫ ʚʭʽʜʥʫ ʢʘʤʝʨʫ 1 ʽ ʯʝʨʝʟ ʚʭʽʜʥʽ ʦʪʚʦʨʠ 7 ʜʽʻ ʥʘ ʩʽʣʴʬʦʥ 2. 

ɻʥʽʟʜʦ 4 ʩʽʣʴʬʦʥʘ 2 ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʦʣʢʠ 3 ʨʝʛʫʣʶʻ ʧʦʪʽʢ ʦʣʠʚʠ, ʟʤʽʥʶʶʯʠ 

ʚʠʭʽʜʥʠʡ ʪʠʩʢ. ʆʣʠʚʘ ʯʝʨʝʟ ʚʠʭʽʜʥʽ ʦʪʚʦʨʠ 8 ʧʦʩʪʫʧʘʻ ʫ ʚʠʭʽʜʥʫ ʢʘʤʝʨʫ 5. 

ʊʨʫʙʢʠ 9, 10 ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʫʭ ʩʽʣʴʬʦʥʘ 2 ʚ ʛʝʨʤʝʪʠʯʥʦʤʫ ʨʝʞʠʤʽ. ʇʨʠ 

ʧʝʨʝʙʽʣʴʰʝʥʥʽ ʚʝʣʠʯʠʥʠ ʪʠʩʢʫ ʦʣʠʚʠ ʫ ʚʭʽʜʥʽʡ ʢʘʤʝʨʽ 1 ʚʠʱʝ ʟʘʜʘʥʦʛʦ ʨʽʚʥʷ, 

ʧʘʨʘ ʛʥʽʟʜʦʣ4 ï ʛʦʣʢʘ 3 ʧʝʨʝʢʨʠʚʘʻ ʧʦʪʽʢ ʦʣʠʚʠ. 

1 6 2 4 3 5
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ʈʠʩ. 1. ʂʦʥʩʪʨʫʢʮʽʷ ʨʝʛʫʣʷʪʦʨʘ-ʟʘʧʽʨʥʦʛʦ ʢʣʘʧʘʥʘ:  

ɺʭʽʜʥʘ ʢʘʤʝʨʘ; 2. ʉʽʣʴʬʦʥ; 3. ɻʦʣʢʘ; 4. ɻʥʽʟʜʦ; 5. ɺʠʭʽʜʥʘ ʢʘʤʝʨʘ; 6. ʂʦʞʫʭ;  

7. ɺʭʽʜʥʽ ʦʪʚʦʨʠ; 8. ɺʠʭʽʜʥʽ ʦʪʚʦʨʠ; 9, 10. ʈʫʭʦʤʽ ʪʨʫʙʢʠ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʩʪʨʫʢʮʽʶ ʢʣʘʧʘʥʘ ʪʠʩʢʫ ʦʣʠʚʠ ʟ ʬʫʥʢʮʽʻʶ 

ʧʦʚʥʦʛʦ ʧʝʨʝʢʨʠʚʘʥʥʷ ʤʝʨʝʞʽ ʟ ʚʠʢʣʶʯʝʥʥʷʤ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʠʜʫ ʥʘʜʣʠʰʢʦʚʦʾ 

ʦʣʠʚʠ ʚ ʟʦʚʥʽʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʢʣʘʧʘʥʘ ʩʫʪʪʻʚʦ ʨʦʟʰʠʨʶʻ ʩʬʝʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʦʟʨʦʙʢʠ. ʈʝʘʣʽʟʘʮʽʷ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʨʝʛʫʣʷʪʦʨʘ-ʟʘʧʽʨʥʦʛʦ ʢʣʘʧʘʥʘ, 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ ʫ ʩʧʦʞʠʚʘʯʘ ʚʧʝʚʥʝʥʦʩʪʽ 

ʫ ʚʠʩʦʢʽʡ ʷʢʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʪʘ ʟʘʧʦʙʽʛʘʻ ʚʠʥʠʢʥʝʥʥʶ 

ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ [3]. 
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ʈʽʟʥʽ ʪʠʧʠ ʩʧʝʮʪʝʭʥʽʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʙʫʜʽʚʝʣʴ ʽ 

ʩʧʦʨʫʜ, ʧʨʦʢʣʘʜʘʥʥʷ ʥʦʚʠʭ ʜʦʨʽʛ, ʩʪʚʦʨʝʥʥʷ ʧʽʜʚʦʜʥʠʭ ʪʘ ʽʥʰʠʭ ʤʦʨʩʴʢʠʭ 

ʙʫʜʽʚʝʣʴʥʠʭ ʦʙôʻʢʪʽʚ. ɺʘʞʢʘ ʙʫʜʽʚʝʣʴʥʘ ʪʝʭʥʽʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʽʟʥʠʭ 

ʮʽʣʝʡ ʚ ʚʝʣʠʢʠʭ ʧʨʦʝʢʪʘʭ. ʎʝ ʧʦʣʝʛʰʫʻ ʧʨʘʮʶ ʽ ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩ ʙʫʜʽʚʥʠʮʪʚʘ. 

ɼʦ ʧʽʜʛʦʪʦʚʯʠʭ ʨʦʙʽʪ ʥʘ ʙʫʜʽʚʝʣʴʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ ʥʘʣʝʞʘʪʴ ʦʯʠʱʝʥʥʷ 

ʪʝʨʠʪʦʨʽʡ ʚʽʜ ʢʘʤʽʥʥʷ, ʜʝʨʝʚ. ʗʢ ʧʨʘʚʠʣʦ, ʧʦʜʽʙʥʦʶ ʨʦʙʦʪʦʶ ʟʘʡʤʘʶʪʴʩʷ 

ʪʨʘʢʪʦʨʠ ʟʽ ʟʤʽʥʥʠʤ ʥʘʚʽʩʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʧʽʜ ʧʝʚʥʠʡ ʚʠʜ ʨʦʙʽʪ, ʱʦ 

ʚʠʢʦʥʫʶʪʴʩʷ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʧʫʰʫʚʘʯʽ, ʢʦʨʯʫʚʘʯʽ ʪʘ ʢʫʱʦʨʽʟʠ. 

ʑʦʜʦ ʩʘʤʠʭ ʟʝʤʣʝʨʠʡʥʠʭ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʨʦʙʽʪ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʪʝʭʥʽʢʠ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʙʫʣʴʜʦʟʝʨʠ, ʛʨʝʡʜʝʨʠ, ʩʢʨʝʧʝʨʠ ʽ, 

ʟʚʠʯʘʡʥʦ, ʪʘʢʘ ʫʥʽʚʝʨʩʘʣʴʥʘ ʪʝʭʥʽʢʘ ʷʢ ʝʢʩʢʘʚʘʪʦʨ.  

ɼʦ ʦʢʨʝʤʦʾ ʛʨʫʧʠ ʚʽʜʥʦʩʷʪʴ ʫʱʽʣʴʥʶʚʘʯʽ ˇʨʫʥʪʽʚ, ʭʦʯʘ ʚʦʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʡ ʫ ʜʦʨʦʞʥʴʦ-ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ. ʗʢ ʧʨʘʚʠʣʦ, ʮʝ ʪʨʘʤʙʫʶʯʽ 

ʤʘʰʠʥʠ, ʚʽʙʨʘʮʽʡʥʽ ʪʘ ʜʦʨʦʞʥʽ ʢʦʚʟʘʥʢʠ. ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʽ ʤʘʨʢʠ ʜʦʨʦʞʥʽʭ 

ʢʦʪʢʽʚ: XCMG, Hamm, Bomag, Amman, ʈɸʉʂɸʊ, Hyundai, SDLG ʪʘ ʽʥ. 
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ʈʠʩ 1. ɻʨʝʡʜʝʨ - ʚʠʡʤʘʣʴʥʦ-ʪʨʘʥʩʧʦʨʪʥʘ ʪʘ ʟʝʤʣʝʨʠʡʥʦ-ʧʣʘʥʫʚʘʣʴʥʘ 

ʤʘʰʠʥʘ, ʷʢʦʶ ʧʣʘʥʫʶʪʴ ʽ ʧʨʦʬʽʣʶʶʪʴ ʟʝʤʣʷʥʽ ʥʘʩʠʧʠ, 

ʧʝʨʝʤʽʱʫʶʪʴ ʽ ʨʦʟʨʽʚʥʶʶʪʴ ˇʨʫʥʪ 

 

ɹʫʣʴʜʦʟʝʨʠ - ʙʫʣʴʜʦʟʝʨʠ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʧʽʜʛʦʪʦʚʯʦʤʫ, 

ʘʙʦ ʥʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ. ʁʦʛʦ ʬʫʥʢʮʽʾ - ʨʦʟʨʽʚʥʶʚʘʥʥʷ 

ʤʘʡʜʘʥʯʠʢʽʚ, ʧʝʨʝʤʽʱʝʥʥʷ ʚʝʣʠʢʠʭ ʦʙ'ʻʤʽʚ ˇʨʫʥʪʫ, ʨʠʪʪʷ ʘʙʦ ʟʘʢʦʧʫʚʘʥʥʷ 

ʪʨʘʥʰʝʡ. ɹʫʣʴʜʦʟʝʨʠ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʽ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʧʨʦʩʪʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʝʢʦʥʦʤʽʯʥʽ ʽ ʤʦʙʽʣʴʥʽ. ɿʘ ʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʙʫʣʴʜʦʟʝʨʠ 

ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʙʫʣʴʜʦʟʝʨʠ ʟʘʛʘʣʴʥʦʛʦ ʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʟ 

ʧʦʚʦʨʦʪʥʠʤ ʽ ʥʝʧʦʚʦʨʦʪʥʠʤ ʚʽʜʚʘʣʦʤ.  

 

ʈʠʩ. 2 ʆʜʠʥ ʟ ʧʨʦʚʽʜʥʠʭ ʝʢʩʢʘʚʘʪʦʨʽʚ ʋʢʨʘʾʥʠ CATÈ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ 
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ɽʢʩʢʘʚʘʪʦʨʠ ʻ ʚʘʞʣʠʚʠʤ ʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʚ 

ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ. ɰʭ ʦʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ï ʮʝ ʚʠʾʤʢʘ ˇʨʫʥʪʫ, ʘʣʝ ʢʨʽʤ ʮʴʦʛʦ 

ʚʦʥʠ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʽʥʰʠʭ ʮʽʣʝʡ, ʪʘʢʠʭ ʷʢ ʧʽʜʡʦʤ ʚʘʥʪʘʞʽʚ, ʟʥʦʩ, 

ʧʦʛʣʠʙʣʝʥʥʷ ʨʽʯʢʠ, ʚʠʨʫʙʢʘ ʜʝʨʝʚ ʽ ʪ.ʜ. ɽʢʩʢʘʚʘʪʦʨʠ ʜʦʩʪʫʧʥʽ ʷʢ ʥʘ ʢʦʣʝʩʘʭ, ʪʘʢ 

ʽ ʥʘ ʛʫʩʝʥʠʮʷʭ. 

 

ʈʠʩ.3. ɽʢʩʢʘʚʘʪʦʨ-ʥʘʚʘʥʪʘʞʫʚʘʯ ELEX 81ʚʠʨʦʙʥʠʢʘ çELVORTIè  

ʚ ʤ. ʂʨʦʧʠʚʥʠʮʢʠʡ, ʋʢʨʘʾʥʘ. 

 

ʅʘ ʝʢʩʢʘʚʘʪʦʨʽ-ʥʘʚʘʥʪʘʞʫʚʘʯʽ ELEX 81 ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʚʠʛʫʥ ɼ-245 

ʧʦʪʫʞʥʽʩʪʶ 110 ʢ.ʩ., ʷʢʠʡ ʻ ʥʘʡʧʦʪʫʞʥʽʰʠʤ ʩʝʨʝʜ ʘʥʘʣʦʛʽʚ ʚ ʮʴʦʤʫ ʢʣʘʩʽ. 

ɺʠʩʥʦʚʦʢ:  ʇʨʠ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʧʨʦʮʝʩʽ ʨʫʯʥʘ ʧʨʘʮʷ ʧʦʚʥʽʩʪʶ 

ʟʘʤʽʥʶʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʠʤʠ ʧʨʠʣʘʜʘʤʠ. ʈʦʣʴ ʙʫʜʽʚʝʣʴʥʦʾ ʪʝʭʥʽʢʠ ʻ ʜʫʞʝ 

ʚʝʣʠʢʦʶ ʫ ʥʘʰ ʯʘʩ. ɺʠʢʦʥʘʥʥʷ ʟʝʤʣʷʥʠʭ ʨʦʙʽʪ ʟʘ ʧʝʨʝʜʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ 

ʩʧʨʦʱʫʻʪʴʩʷ ʚ ʜʝʩʷʪʢʠ ʨʘʟʽʚ ʩʘʤʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʦʾ ʙʫʜʽʚʝʣʴʥʦʾ ʪʝʭʥʽʢʠ. 

 



ɯX ʄʽʞʥʘʨʦʞʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʂʨʘʤʘʨʦʚʩʴʢʽ ʯʠʪʘʥʥʷè 

110 

ʋɼʂ 631.51 

 

ʈʆɿɺʀʊʆʂ ʌɯʃʔʊʈʋɺɸʃʔʅʀʍ ʉʀʉʊɽʄ:  

ʌɯʃʔʊʈʀ ʉɸʃʆʅʋ ʄʆɹɯʃʔʅʀʍ ɽʅɽʈɻɽʊʀʏʅʀʍ ɿɸʉʆɹɯɺ 

 

ɸ. ɺ. ʅʆɺʀʎʔʂʀʁ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ,  

ɺ. ʆ. ʗʉɯʅʉʔʂʀʁ, ʩʪʫʜʝʥʪ ʤʘʛʽʩʪʨʘʪʫʨʠ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

ʈ. ɺ. ɹɸʑʋʂ, ʚʠʢʣʘʜʘʯ, ɭ. ɺ. ʃɸɺʈɯʅɽʅʂʆ, ʩʪʫʜʝʥʪ, 

ɺʉʇ çʂʦʥʦʪʦʧʩʴʢʠʡ ʽʥʜʫʩʪʨʽʘʣʴʥʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʉʋʄɼʋè 

ɽ-mail: novytskyy@nubip.edu.ua, bashchuk.roman@ukr.net 

 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʋʢʨʘʾʥʽ, ʷʢ ʽ ʚ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʢʨʘʾʥʘʭ, ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ 

ʧʨʠʢʫʪʘ ʜʦ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ʜʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʦʧʝʨʘʪʦʨʘ ʤʦʙʽʣʴʥʦʛʦ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʟʘʩʦʙʫ (ʄɽɿ), ʱʦ ʨʝʛʣʘʤʝʥʪʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʥʦʨʤʘʪʠʚʥʠʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ [1, 2]. ʋ ʟʘʟʥʘʯʝʥʦʤʫ ʩʪʘʥʜʘʨʪʽ ʥʦʨʤʫʻʪʴʩʷ ʣʠʰʝ ʪʽʣʴʢʠ ʜʚʘ 

ʧʘʨʘʤʝʪʨʠ ʧʦʚʽʪʨʷ:  

- ʢʦʥʮʝʥʪʨʘʮʽʷ ʦʢʠʩʫ ʚʫʛʣʝʮʶ ʚ ʢʘʙʽʥʽ ʧʨʠ ʧʨʘʮʶʶʯʦʤʫ ʜʚʠʛʫʥʽ  ʥʝ 

ʚʠʱʝ 20 ʤʛ/ʤ
3
; 

- ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʠʣʫ ʚ ʢʘʙʽʥʽ ʤʘʰʠʥʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʤʽʩʪʫ SiO2. 

ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʚʽʜʩʫʪʥʽ ʩʪʘʥʜʘʨʪ ʽ ʚʽʜʧʦʚʽʜʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʬʽʣʴʪʨʽʚ ʩʘʣʦʥʽʚ ʥʘ ʬʽʣʴʪʨʘʮʽʶ ʚʩʽʭ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʧʦʚʽʪʨʷ, ʘ ʾʭ ʦʮʽʥʢʫ ʧʨʦʚʦʜʷʪʴ ʪʽʣʴʢʠ ʟʘ ʫʣʦʚʣʶʚʘʥʥʷʤ ʯʘʩʪʠʥʦʢ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʧʠʣʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʪʘʥʜʘʨʪ ʥʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʘʙʽʨʥʠʢʽʚ 

ʧʦʚʽʪʨʷ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ [2, 3]. 

ʉʣʽʜ ʪʘʢʦʞ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʝ, ʱʦ ʟʘ ʢʦʨʜʦʥʦʤ ʜʣʷ 

ʦʮʽʥʢʠ ʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʬʽʣʴʪʨʽʚ ʩʘʣʦʥʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʘ ʄʽʞʥʘʨʦʜʥʽ 

ʩʪʘʥʜʘʨʪʠ:  

- ISO 11155-1  ʦʮʽʥʢʘ ʩʘʣʦʥʥʠʭ ʬʽʣʴʪʨʽʚ ʥʘ ʫʣʦʚʣʶʚʘʥʥʷ ʪʚʝʨʜʠʭ 

ʯʘʩʪʠʥʦʢ;  

- ISʆ 11155-2  ʦʮʽʥʢʘ ʩʘʣʦʥʥʠʭ ʬʽʣʴʪʨʽʚ ʥʘ ʫʣʦʚʣʶʚʘʥʥʷ ʛʘʟʽʚ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʧʝʨʝʜʙʘʯʝʥʦ ʢʦʤʧʣʝʢʩ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ. 

ʗʢ ʚʽʜʦʤʦ, ʪʠʧʦʚʘ ʢʦʥʩʪʨʫʢʮʽʷ ʦʩʫʯʘʩʥʝʥʠʭ ʩʘʣʦʥʥʠʭ ʬʽʣʴʪʨʽʚ ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ ʢʘʨʢʘʩ, ʥʘ ʷʢʦʤʫ ʟʘʢʨʽʧʣʝʥʦ ʜʚʦʰʘʨʦʚʠʡ ʥʝʪʢʘʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʥʝ 

ʤʽʩʪʠʪʴ ʧʨʦʩʦʯʫʚʘʣʴʥʠʭ ʬʝʥʦʣʬʦʨʤʘʣʴʜʝʛʽʜʥʠʭ ʩʤʦʣ ʪʘ ʽʥʰʠʭ ʪʦʢʩʠʯʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ. 

ɺ ʬʽʣʴʪʨʘʭ WIX ʤʦʞʣʠʚʽʩʪʴ ʬʽʣʴʪʨʘʮʽʾ ʯʘʩʪʠʥʦʢ ʨʦʟʤʽʨʦʤ ʜʦ ʜʝʢʽʣʴʢʦʭ 

ʤʽʢʨʦʥ ʜʦʩʷʛʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʚʠʱʘ ʪʷʞʽʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦ ʟʘʨʷʜʞʝʥʠʤʠ ʚʦʣʦʢʥʘʤʠ. ʉʠʥʪʝʪʠʯʥʽ ʚʦʣʦʢʥʘ ʤʘʣʦ 

ʛʽʛʨʦʩʢʦʧʽʯʥʽ, ʪʦʤʫ ʩʘʣʦʥʥʽ ʬʽʣʴʪʨʠ ʥʝ ʜʝʬʦʨʤʫʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʚʦʜʠ. 

ʌʽʣʴʪʨʫʶʯʘ ʧʝʨʝʛʦʨʦʜʢʘ ʚ ʩʘʣʦʥʥʠʭ ʬʽʣʴʪʨʘʭ ʚʠʛʦʪʦʚʣʝʥʘ ʟ ʧʦʚʥʽʩʪʶ 

ʩʠʥʪʝʪʠʯʥʦʛʦ ʥʝʪʢʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [2-4]. 
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ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʤʦʜʝʣʝʡ ʄɽɿ, ʚʢʣʶʯʘʶʯʠ ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ, ʪʨʘʢʪʦʨʠ 

ʪʘ ʢʦʤʙʘʡʥʠ, ʤʦʞʥʘ ʧʨʠʜʙʘʪʠ ʬʽʣʴʪʨ ʫ ʚʝʨʩʽʾ ʟ ʘʢʪʠʚʦʚʘʥʠʤ ʚʫʛʽʣʣʷʤ. 

ʇʝʨʝʚʘʛʦʶ ʟʘʟʥʘʯʝʥʠʭ ʬʽʣʴʪʨʽʚ ʟ ʘʢʪʠʚʦʚʘʥʠʤ ʚʫʛʽʣʣʷʤ ʻ ʥʝ ʣʠʰʝ ʚʣʘʩʪʠʚʽʩʪʴ 

ʟʘʪʨʠʤʫʚʘʪʠ ʪʚʝʨʜʽ ʯʘʩʪʠʥʢʠ, ʘʣʝ ʡ ʧʦʛʣʠʥʘʪʠ ʰʢʽʜʣʠʚʽ ʛʘʟʠ, ʚʢʣʶʯʘʶʯʠ 

ʜʽʦʢʩʠʜ ʩʽʨʢʠ, ʦʢʩʠʜ ʚʫʛʣʝʮʶ ʽ ʦʟʦʥ. ɿʘʚʜʷʢʠ ʷʚʠʱʫ ʘʜʩʦʨʙʮʽʾ, ʘʢʪʠʚʦʚʘʥʝ 

ʚʫʛʽʣʣʷ ʧʦʛʣʠʥʘʻ ʰʢʽʜʣʠʚʽ ʟʘʧʘʭʠ, ʟʘʧʦʙʽʛʘʶʯʠ ʾʭ ʧʦʪʨʘʧʣʷʥʥʶ ʟʟʦʚʥʽ ʚ ʢʘʙʽʥʫ 

ʄɽɿ. 

ʅʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʦʡ ʬʘʢʪ, ʱʦ ʚ ʩʘʣʦʥʥʠʭ ʬʽʣʴʪʨʘʭ WIX 

Filters ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʘ ʩʠʩʪʝʤʘ Microban, ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʦʥʠ 

ʩʪʘʣʠ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʠʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʟʘʭʠʩʪʫ ʟʜʦʨʦʚô̫  ʦʧʝʨʘʪʦʨʘ ʄɽɿ. 

ɿʘʟʥʘʯʝʥʽ ʩʘʣʦʥʥʽ ʬʽʣʴʪʨʠ WIX Filters ʦʯʠʱʘʶʪʴ ʧʦʚʽʪʨʷ ʚʽʜ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ, 

ʚʢʣʶʯʘʶʯʠ ʧʠʣ, ʩʘʞʫ, ʧʠʣʦʢ, ʚʠʜʘʣʷʶʪʴ ʥʝʚʠʜʠʤʽ ʜʣʷ ʣʶʜʩʴʢʦʛʦ ʦʢʘ ʙʘʢʪʝʨʽʾ 

ʪʘ ʘʣʝʨʛʝʥʠ, ʟʘʧʦʙʽʛʘʶʪʴ ʫʪʚʦʨʝʥʥʶ ʮʚʽʣʽ ʽ ʛʨʠʙʢʽʚ. 

ʋʩʽ ʧʝʨʝʨʘʭʦʚʘʥʽ ʧʦʟʠʪʠʚʥʽ ʷʢʦʩʪʽ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʾ ʩʠʩʪʝʤʠ Microban ʥʝ 

ʣʠʰʝ ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʶʪʴ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʨʦʙʦʪʠ ʜʣʷ ʦʧʝʨʘʪʦʨʘ ʄɽɿ, ʘʣʝ ʡ 

ʧʽʜʚʠʱʫʶʪʴ ʟʜʘʪʥʽʩʪʴ ʡʦʛʦ ʢʦʥʮʝʥʪʨʫʚʘʪʠʩʷ ʥʘ ʚʠʢʦʥʘʥʥʽ ʩʢʣʘʜʥʠʭ ʽ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʟʘʚʜʘʥʴ. 
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ʋ ʧʨʦʙʣʝʤʽ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʢʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʬʽʨʤʘʭ, ʢʦʤʧʘʥʽʷʭ, ʚ ʪ.ʯ. 

ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʝʣʠʢʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ ʤʝʪʦʜʘʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʠʩʪʝʤʠ ʾʭ ʪʝʭʥʽʯʥʦʛʦ ʩʝʨʚʽʩʫ. ʇʽʜ ʩʠʩʪʝʤʦʶ ʪʝʭʥʽʯʥʦʛʦ ʩʝʨʚʽʩʫ ʨʦʟʫʤʽʶʪʴ 

ʩʫʢʫʧʥʽʩʪʴ ʧʨʠʥʮʠʧʽʚ, ʧʨʘʚʠʣ ʽ ʤʝʪʦʜʽʚ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʚʧʣʠʚʽʚ ʧʦ 

ʟʘʙʝʟʧʝʯʝʥʥʶ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʩʪʘʥʫ ʚʫʟʣʽʚ, ʩʠʩʪʝʤ ʽ ʘʛʨʝʛʘʪʽʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ (ʉɻʊ). ʇʨʠ ʮʴʦʤʫ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʊʆ) 

ʩʣʫʞʠʪʴ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʪʝʭʥʽʯʥʦ ʩʧʨʘʚʥʦʛʦ ʩʪʘʥʫ ʤʘʰʠʥ, ʘ ʨʝʤʦʥʪ ï 

ʚʽʜʥʦʚʣʝʥʥʷ ʾʭ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. 

ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

(ʊʆ) ʉɻʊ ʨʦʟʛʣʷʜʘʻ ʷʢ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʯʝʨʝʟ 

ʨʦʟʨʦʙʢʫ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʽʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ. ɺʠʙʽʨ ʩʪʨʘʪʝʛʽʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʊʆ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʤʘʻ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ 

ʩʠʩʪʝʤʥʦ-ʩʧʨʷʤʦʚʘʥʦʛʦ ʘʥʘʣʽʟʫ ʟʤʽʥʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʉɻʊ ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʟʤʽʥʠ ʚʠʪʨʘʪ ʥʘ ʾʭ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʜʦʮʽʣʴʥʘ 

ʧʨʦʮʝʜʫʨʘ ï ʧʦʙʫʜʦʚʘ ʫʟʘʛʘʣʴʥʝʥʦʾ ʤʦʜʝʣʽ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ 

ʦʢʨʝʤʠʭ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʦʛʦ ʩʝʨʚʽʩʫ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʦʜʥʠʤ ʟ 

ʦʩʥʦʚʥʠʭ ʩʪʨʘʪʝʛʽʯʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʨʦʙʦʪʠ ʉɻʊ ʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ 

ʢʨʠʪʝʨʽʶ ʤʽʥʽʤʫʤʫ ʚʠʪʨʘʪ ʥʘ ʊʆ ʽ ʈ. ɯʩʥʫʶʯʽ ʚʘʨʽʘʥʪʠ ʩʠʩʪʝʤ ʊʆ ʽ ʈ ʟʘʩʥʦʚʘʥʽ 

ʥʘ ʧʨʦʚʝʜʝʥʥʽ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʪʝʭʥʽʯʥʠʭ ʚʧʣʠʚʽʚ ʘʙʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʫʩʫʥʝʥʥʷ 

ʧʦʰʢʦʜʞʝʥʴ ʧʽʩʣʷ ʚʽʜʤʦʚʠ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤ ʽ ʘʛʨʝʛʘʪʽʚ ʉɻʊ. 

ɼʦ ʦʩʪʘʥʥʴʦʛʦ ʯʘʩʫ ʻʜʠʥʦʶ, ʦʬʽʮʽʡʥʦ ʯʠʥʥʦʶ ʻ ʧʣʘʥʦʚʦ-ʟʘʧʦʙʽʞʥʘ 

ʩʠʩʪʝʤʘ (ʇɿʉ) ʊʆ ʽ ʈ. ɺʠʚʯʝʥʥʷ ʜʦʩʚʽʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʉɻʊ ʫ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʩʚʽʜʯʠʪʴ, ʱʦ ʮʷ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʠʣʘ ʜʙʘʡʣʠʚʦ ʽ ʨʘʮʽʦʥʘʣʴʥʦ 

ʚʠʪʨʘʯʘʪʠ ʨʝʩʫʨʩ ʤʘʰʠʥ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʥʘʥʥʷ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʭ ʪʝʭʥʽʯʥʠʭ 

ʚʧʣʠʚʽʚ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʦʜʥʦʨʘʟʦʚʝ ʧʝʨʝʚʠʱʝʥʥʷ ʧʝʨʽʦʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʉɻʊ 

ʘʤʦʨʪʠʟʘʮʽʡʥʦʛʦ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ. ʇʨʘʛʥʝʥʥʷ ʚ ʜʘʥʠʡ ʯʘʩ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʯʘʩʫ ʟʘ ʨʘʭʫʥʦʢ ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʫ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʊʆ ʽ ʈ ʪʘ 

ʚʠʪʨʘʪ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʧʨʠʟʚʦʜʠʪʴ ʚ ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ 

ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʾʭ ʩʣʫʞʙʠ. 

ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʊʆ ʽ ʈ ʜʣʷ ʧʘʨʢʫ ʨʽʟʥʦʤʘʨʦʯʥʠʭ ʤʘʰʠʥ ʻ 

ʥʝʜʦʮʽʣʴʥʠʤ ʧʨʠ ʚʽʜʤʦʚʣʝʥʥʽ ʚʽʜ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʭ ʪʝʭʥʽʯʥʠʭ ʚʧʣʠʚʽʚ. ɺ ʪʦʡ ʯʘʩ 

ʨʝʛʣʘʤʝʥʪ ʧʨʦʚʝʜʝʥʥʷ ʊʆ ʽ ʈ ʧʦʚʠʥʝʥ ʙʫʪʠ ʙʽʣʴʰ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʜʣʷ ʢʦʞʥʦʛʦ 
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ʦʙ'ʻʢʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ ʪʽʣʴʢʠ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ 

ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʧʨʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʤʘʰʠʥ. ɺ ʜʘʥʠʡ ʯʘʩ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʨʘʚʥʦʩʪʽ ʽ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʉɻʊ, ʢʨʽʤ ʇɿʉ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʘʷʚʦʯʥʘ ʩʠʩʪʝʤʘ, 

ʷʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʧʦʪʨʝʙʦʶ, ʪʦʙʪʦ ʧʦ ʬʘʢʪʠʯʥʦʤʫ ʩʪʘʥʫ ʤʘʰʠʥ. ʇʨʠ ʮʴʦʤʫ 

ʊʆ ʽ ʈ, ʇɿʉ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʧʣʘʥʦʚʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʷʢ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʚʠʜʫ ʨʝʤʦʥʪʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʚʧʣʠʚʫ. 

ʇʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʉɻʊ ʽʩʥʫʻ ʪʝʥʜʝʥʮʽʷ 

ʧʝʨʝʭʦʜʫ ʚʽʜ ʇɿʉ ʊʆ ʽ ʈ ʜʦ ʩʠʩʪʝʤʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ. 

ʉʠʩʪʝʤʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʟʘ ʩʪʘʥʦʤ ʤʘʻ ʪʨʠ ʚʠʜʠ ʨʦʙʽʪ: ʦʙʦʚôʷʟʢʦʚʽ, 

ʢʦʥʪʨʦʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʽ, ʫʩʫʥʝʥʥʷ ʚʠʷʚʣʝʥʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ. ɺ ʤʽʨʫ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʦʙôʻʤ ʦʙʦʚôʷʟʢʦʚʠʭ ʨʦʙʽʪ 

ʟʤʝʥʰʫʻʪʴʩʷ, ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ "ʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽ" 

ʪʘʢʪʠʢʠ ʊʆ ʽ ʈ ʟʘ ʩʪʘʥʦʤ. ɺ ʮʽʡ ʩʠʩʪʝʤʽ ʦʙʦʚôʷʟʢʦʚʽ ʨʦʙʦʪʠ ʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʻ 

ʧʣʘʥʦʚʠʤʠ, ʘ ʫʩʫʥʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʘʙʦ ʚʠʷʚʣʝʥʥʷ ʚʽʜʤʦʚ ʥʦʩʠʪʴ ʧʨʦʛʥʦʟʥʠʡ 

ʪʘ ʟʘʧʦʙʽʞʥʠʡ ʭʘʨʘʢʪʝʨ. 

ɼʣʷ ʪʨʘʥʩʧʦʨʪʥʠʭ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ, ʙʫʜʽʚʝʣʴʥʠʭ ʪʘ ʽʥʰʠʭ ʤʘʰʠʥ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʤʽʰʘʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʦʙôʻʜʥʫʻ ʚ ʩʦʙʽ ʝʣʝʤʝʥʪʠ ʧʝʨʰʦʾ ʽ ʜʨʫʛʦʾ. 

ɺ ʩʚʦʶ ʯʝʨʛʫ ʟʤʽʰʘʥʘ ʩʠʩʪʝʤʘ ʊʆ ʽ ʈ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʝʪʦʜʫ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʽ ʦʙôʻʤʫ ʪʝʭʥʽʯʥʠʭ ʚʧʣʠʚʽʚ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʫ ʽ 

ʜʽʘʛʥʦʩʪʠʯʥʫ. ɼʣʷ ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʝʦʨʽʷ ʡʤʦʚʽʨʥʦʩʪʽ ʽ 

ʤʘʪʝʤʘʪʠʯʥʘ ʩʪʘʪʠʩʪʠʢʘ, ʘ ʜʣʷ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ï ʪʝʦʨʽʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ 

ʥʘʜʽʡʥʦʩʪʽ, ʱʦ ʦʙôʻʜʥʫʻ ʚ ʨʦʟʫʤʥʠʭ ʤʝʞʘʭ ʜʝʪʝʨʤʽʥʦʚʘʥʽ ʽ ʡʤʦʚʽʨʥʽʩʥʽ 

ʨʦʟʨʘʭʫʥʢʠ.  

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʘʪʥʴʦʛʦ ʨʽʚʥʷ ʥʘʜʽʡʥʦʩʪʽ ʉɻʊ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʽ ʧʽʜʪʨʠʤʘʥʥʷ ʾʭ ʚ ʧʨʘʮʝʟʜʘʪʥʦʤʫ ʩʪʘʥʽ, ʘ ʪʘʢʦʞ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʛʦʩʪʨʦ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ 

ʫ ʨʦʟʨʦʙʮʽ ʥʦʚʦʾ ʘʙʦ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʽʩʥʫʶʯʦʾ ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʦʛʦ ʩʝʨʚʽʩʫ. 

ɿʘʟʥʘʯʝʥʝ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʜʦʚʛʦʚʽʯʥʦʩʪʽ, 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʉɻʊ ʧʨʠ ʟʘʣʫʯʝʥʥʽ ʩʫʯʘʩʥʠʭ 

ʟʘʩʦʙʽʚ ʪʘ ʟʘʭʦʜʽʚ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʪʨʘʪ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʫʧʨʘʚʣʽʥʥʷʤ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʉɻʊ, ʥʘ ʦʩʥʦʚʽ 

ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʤʦʞʥʘ ʛʘʨʘʥʪʫʚʘʪʠ ʧʨʠʡʥʷʪʥʠʡ 

ʨʽʚʝʥʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʝʣʝʤʝʥʪʥʦ-ʤʦʜʫʣʴʥʦʛʦ 

ʤʝʪʦʜʫ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʦʛʦ ʩʝʨʚʽʩʫ. ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʤʝʪʦʜʫ ʻ: 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʬʘʢʪʠʯʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ 

ʩʪʘʥʫ; ʧʨʦʚʝʜʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʽ ʜʦʩʪʘʪʥʴʦʛʦ ʦʙʩʷʛʫ ʨʦʙʽʪ ʪʝʭʥʽʯʥʦʛʦ ʩʝʨʚʽʩʫ; 

ʥʘʣʝʞʥʝ ʽ ʩʚʦʻʯʘʩʥʝ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʦʤ ʩʠʩʪʝʤ ʽ ʘʛʨʝʛʘʪʽʚ ʉɻʊ. 

ʄʝʪʦʜ ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʝʣʝʤʝʥʪʽʚ ʉɻʊ ʚ 

ʮʽʣʦʤʫ ʟʘ ʜʽʘʛʥʦʩʪʠʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʜʦʟʚʦʣʷʻ ʟ ʜʦʩʪʘʪʥʴʦʶ ʡʤʦʚʽʨʥʽʩʪʶ 

ʚʠʟʥʘʯʠʪʠ ʛʨʘʥʠʯʥʠʡ, ʟʘʣʠʰʢʦʚʠʡ ʪʘ ʚʠʢʦʨʠʩʪʘʥʠʡ ʨʝʩʫʨʩ ʽ ʥʘʡʙʽʣʴʰ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʨʠʡʥʷʪʠ ʢʦʥʢʨʝʪʥʽ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʧʦ ʚʽʜʥʦʚʣʝʥʥʶ ʾʭ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʽ ʨʝʘʣʽʟʫʚʘʪʠ ʩʠʩʪʝʤʫ ʪʝʭʥʽʯʥʦʛʦ ʩʝʨʚʽʩʫ ʚ ʙʫʜʴ-ʷʢʽ ʤʦʤʝʥʪʠ 
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ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʪʝʨʤʽʥʠ ʪʘ ʦʙʩʷʛ ʨʦʙʽʪ ʧʦ ʊʆ, ʇʈ ʽ ʂʈ. ʂʨʽʤ 

ʪʦʛʦ, ʤʦʞʥʘ ʧʣʘʥʫʚʘʪʠ ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʉɻʊ. 

ʆʩʢʽʣʴʢʠ ʤʝʪʦʜ ʩʠʥʪʝʟʦʚʘʥʦʾ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʙʘʟʫʻʪʴʩʷ 

ʥʘ ʧʦʢʘʟʥʠʢʘʭ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʨʝʩʫʨʩʫ ʝʣʝʤʝʥʪʽʚ ʉɻʊ ʪʘ ʤʦʜʫʣʽʚ 

ʧʘʨʢʫ ʤʘʰʠʥ, ʪʦ ʾʭ ʧʨʘʮʝʟʜʘʪʥʠʡ ʩʪʘʥ ʚ ʢʦʥʢʨʝʪʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʤʦʞʥʘ ʫʷʚʠʪʠ 

ʷʢ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʝʣʝʤʝʥʪʥʦ-ʤʦʜʫʣʴʥʠʡ ʤʝʪʦʜ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʦʶ 

ʪʝʭʥʽʯʥʦʛʦ ʩʝʨʚʽʩʫ ʉɻʊ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʠʪʠ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ 

ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʉɻʊ ʪʘ ʧʘʨʢʦʤ ʤʘʰʠʥ, ʷʢʠʤ ʚʦʣʦʜʽʻ ʧʽʜʧʨʠʻʤʩʪʚʦ.  

ʇʦʢʘʟʘʥʦ, ʷʢ ʨʦʟʨʦʙʣʝʥʠʡ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʽʥʥʷ ʨʝʘʣʽʟʫʻ ʢʦʤʧʣʝʢʩʥʠʡ 

ʧʽʜʭʽʜ ʜʣʷ ʧʦʙʫʜʦʚʠ ʝʬʝʢʪʠʚʥʦʾ ʝʣʝʤʝʥʪʥʦ-ʤʦʜʫʣʴʥʦʾ ʩʠʩʪʝʤʠ ʊʆ ʽ ʈ. ʄʘʶʯʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʯʘʪʢʦʚʠʡ ʩʪʘʥ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʽ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʩʢʣʘʜʫ 

ʥʘʜʽʡʥʦʩʪʽ ʧʘʨʢʫ ʤʘʰʠʥ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʚʨʘʭʫʚʘʚʰʠ ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʉɻʊ 

ʤʦʞʣʠʚʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʩʪʨʘʪʝʛʽʶ ʩʠʩʪʝʤʠ ʊʆ ʽ ʈ ʪʘ ʚʠʟʥʘʯʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʟʤʽʥʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʾʭ ʝʣʝʤʝʥʪʽʚ. ɺʘʞʣʠʚʠʤ ʻ ʚʨʘʭʫʚʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʪʘ ʥʦʨʤ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʝʢʩʧʣʫʘʪʘʮʽʶ ʉɻʊ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ, ʦʩʢʽʣʴʢʠ ʥʝʜʦʪʨʠʤʘʥʥʷ ʭʦʯʘ ʦʜʥʦʛʦ ʟ ʧʨʠʧʠʩʽʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʟʘʙʦʨʦʥʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ.  

ʋʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʝʣʝʤʝʥʪʽʚ ʉɻʊ ʽ ʤʦʜʫʣʽʚ ʧʘʨʢʫ ʤʘʰʠʥ 

ʧʽʜʧʨʠʻʤʩʪʚ ʦʨʽʻʥʪʦʚʘʥʦ ʧʝʨʰ ʟʘ ʚʩʝ, ʥʘ ʦʧʝʨʘʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ 

ʨʝʩʫʨʩʦʚʠʟʥʘʯʘʣʴʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʪʘ ʾʭ 

ʧʽʜʩʠʩʪʝʤ, ʩʧʝʮʽʘʣʴʥʽ ʨʝʞʠʤʠ ʘʜʘʧʪʘʮʽʾ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʢʦʣʠ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʽʜʤʦʚʠ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ. ɺʠʷʚʣʷʶʪʴʩʷ ʽ ʚʨʘʭʦʚʫʶʪʴʩʷ 

ʦʩʦʙʣʠʚʦʩʪʽ ʚʧʣʠʚʫ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʉɻʊ ʽ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ ʥʘ ʜʽʘʛʥʦʩʪʠʯʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʾʭ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ. ʆʪʨʠʤʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʫ ʚʠʛʣʷʜʽ ʤʘʩʠʚʫ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʤʝʪʦʜʘʤʠ ʽ ʤʝʪʦʜʠʢʘʤʠ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʦʜʥʦʤʽʨʥʦʶ ʪʘ ʨʽʚʥʦʟʥʘʯʥʦʶ. ʇʦʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʛʨʫʧʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʚʠʩʫʚʘʻ ʧʝʚʥʽ ʚʠʤʦʛʠ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʆʧʝʨʘʮʽʾ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʉɻʊ ʟʘ ʝʣʝʤʝʥʪʥʦ-ʤʦʜʫʣʴʥʠʤ ʤʝʪʦʜʦʤ 

ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʨʤʽʥʘʭ ʘʥʘʣʦʛʽʯʥʦ ʟʘ ʇɿʉ, ʷʢʱʦ ʚʽʜʩʫʪʥʷ ʩʠʪʫʘʮʽʷ ʢʨʠʪʠʯʥʦʛʦ 

ʘʙʦ ʻ ʩʫʤʥʽʚʠ ʱʦʜʦ ʧʝʚʥʦʛʦ ʚʠʜʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. ʋ ʨʘʟʽ ʦʪʨʠʤʘʥʥʷ ʩʠʛʥʘʣʫ 

ʥʝʙʝʟʧʝʯʥʦʛʦ, ʧʝʨʝʜʘʚʘʨʽʡʥʦʛʦ ʩʪʘʥʫ, ʧʨʦʚʦʜʠʪʴʩʷ ʫʪʦʯʥʝʥʥʷ ʧʨʠʯʠʥʠ ʡʦʛʦ 

ʚʠʥʠʢʥʝʥʥʷ ʟʛʽʜʥʦ ʨʘʥʞʦʚʘʥʦʛʦ ʨʷʜʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ 

ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʉɻʊ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʣʠʚʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʟʘʟʥʘʯʝʥʦʾ 

ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʪʘ ʧʝʨʝʭʽʜ ʥʘ ʚʠʱʠʡ ʨʽʚʝʥʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʫʪʦʯʥʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʉɻʊ.  

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʧʦʨʷʜʦʢ ʦʪʨʠʤʘʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʉɻʊ, ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʻʜʠʥʦʾ ʩʪʨʫʢʪʫʨʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʠʤ 

ʩʪʘʥʦʤ ʝʣʝʤʝʥʪʽʚ, ʤʦʞʝ ʤʘʪʠ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʪʝʨʤʽʥʘʭ ʪʘ ʧʦʚʥʦʪʽ ʧʨʦʚʝʜʝʥʥʷ 

ʧʦʰʫʢʦʚʠʭ ʜʽʡ. 

ʈʝʘʣʽʟʫʶʯʠ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʝʣʝʤʝʥʪʥʦ-ʤʦʜʫʣʴʥʠʡ ʤʝʪʦʜ ʫʧʨʘʚʣʽʥʥʷ 

ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ, ʤʦʞʣʠʚʦ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʦʧʝʨʘʮʽʾ ʊʆ, ʱʦ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʫʪʴ ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʜʣʷ ʨʝʘʣʴʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʉɻʊ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʘʨʢʫ ʤʘʰʠʥ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʨʦʙʦʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʝʣʝʤʝʥʪʥʦ-ʤʦʜʫʣʴʥʠʡ ʤʝʪʦʜ 

ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʝʨʚʽʩʫ ʉɻʊ ʪʘ ʧʘʨʢʫ ʤʘʰʠʥ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ 

ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫ. ʇʦʢʘʟʘʥʦ, ʱʦ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʠʤ 

ʩʪʘʥʦʤ ʝʣʝʤʝʥʪʽʚ ʉɻʊ ʽ ʤʦʜʫʣʽʚ ʧʘʨʢʫ ʤʘʰʠʥ ʦʨʽʻʥʪʦʚʘʥʦ ʥʘ ʦʧʝʨʘʪʠʚʥʠʡ 

ʢʦʥʪʨʦʣʴ ʨʝʩʫʨʩʦʚʠʟʥʘʯʘʣʴʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʩʧʝʮʽʘʣʴʥʽ ʨʝʞʠʤʠ 

ʘʜʘʧʪʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʧʣʠʚʫ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʤʘʰʠʥ ʽ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ. ʈʦʟʨʦʙʣʝʥʦ ʧʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʦʧʝʨʘʮʽʡ ʽ ʪʝʭʥʽʯʥʠʭ ʜʽʡ ʟʘ ʝʣʝʤʝʥʪʥʦ-ʤʦʜʫʣʴʥʠʤ ʤʝʪʦʜʦʤ ʚ ʩʠʩʪʝʤʽ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ. ʇʦʢʘʟʘʥʦ, ʱʦ ʨʝʘʣʽʟʘʮʽʶ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ 

ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʤʦʞʣʠʚʦ ʩʧʨʦʛʥʦʟʫʚʘʪʠ. ʅʘʚʝʜʝʥʦ ʩʠʩʪʝʤʫ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʉɻʊ ʟʘ ʪʘʢʠʤʠ ʾʭ 

ʝʣʝʤʝʥʪʘʤʠ ʷʢ ʜʚʠʛʫʥ ʽ ʪʨʘʥʩʤʽʩʽʷ. ɼʘʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʢʦʨʝʢʪʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʟʘʟʥʘʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ. 
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ʦʨʛʘʥʽʟʘʮʽʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʣʦʛʽʩʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʚ ʨʘʤʢʘʭ ʚʠʨʦʙʥʠʯʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ 

(ʊʆ ʽ ʈ) ʄʉɻʊ. ʇʨʠ ʮʴʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʫʧʨʘʚʣʽʥʥʷ ʨʫʭʦʤ ʤʘʪʝʨʽʘʣʴʥʠʭ ʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ. ɺ ʨʘʤʢʘʭ ʣʦʛʽʩʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʣʦʛʽʩʪʠʯʥʝ 

ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʧʦʢʘʟʥʠʢʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʝʢʦʥʦʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʚʠʨʦʙʥʠʯʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʊʆ  ̔ʈ ʄʉɻʊ. 

ʃʦʛʽʩʪʠʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʚʠʤʘʛʘʻ ʧʝʚʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʦʜʘʥʥʷ 

ʨʝʩʫʨʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʧʦʩʪʘʯʘʣʴʥʠʮʴʢʦ-ʚʠʨʦʙʥʠʯʦ-ʟʙʫʪʦʚʠʭ ʧʨʦʮʝʩʽʚ. 

ɺʠʨʦʙʥʠʯʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʊʆ  ̔ʈ ʄʉɻʊ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʠʩʪʝʤʘ ʤʘʪʝʨʽʘʣʴʥʠʭ 

ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ, ʱʦ ʟʚ'ʷʟʫʶʪʴ ʩʧʦʞʠʚʘʯʘ, ʚʠʨʦʙʥʠʢʘ ʽ ʧʦʩʪʘʯʘʣʴʥʠʢʘ 

ʨʝʩʫʨʩʽʚ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʚʠʨʦʙʥʠʯʦ-ʟʙʫʪʦʚʦʛʦ ʮʠʢʣʫ. 

ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘʢʦʾ ʣʦʛʽʩʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʚʠʤʘʛʘʻ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʧʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʷʚʣʷʻ ʩʦʙʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʘʢʪʽʚ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ɯʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʩʬʦʨʤʫʚʘʪʠ ʥʘʙʽʨ ʘʣʴʪʝʨʥʘʪʠʚ ʢʨʠʪʝʨʽʾʚ ʽ ʚʠʙʨʘʪʠ ʤʝʪʦʜ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʘ ʪʘʢʦʞ ʧʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʘʣʴʪʝʨʥʘʪʠʚ ʽ ʜʦʥʝʩʪʠ ʧʨʠʡʥʷʪʝ 

ʨʽʰʝʥʥʷ ʜʦ ʚʠʢʦʥʫʶʯʦʾ ʧʽʜʩʠʩʪʝʤʠ. ɯʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʦʛʽʩʪʠʯʥʦʾ 

ʩʠʩʪʝʤʠ ʨʝʘʣʽʟʫʻ ʨʦʟʚʠʥʝʥʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʣʦʛʽʩʪʠʯʥʫ ʩʠʩʪʝʤʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʇʨʠ ʮʴʦʤʫ ʟʘʚʜʘʥʥʷ ʣʦʛʽʩʪʠʯʥʦ-ʩʧʨʷʤʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʥʘ ʧʨʘʢʪʠʮʽ ʧʦʚ'ʷʟʘʥʝ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʧʽʜʪʨʠʤʫʻ ʨʫʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʧʦʪʦʢʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʯʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

(ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʝʭʥʽʯʥʦʛʦ ʩʝʨʚʽʩʫ ʄʉɻʊ) ʥʘ ʦʩʥʦʚʽ ʤʘʪʝʨʽʘʣʴʥʠʭ ʧʦʪʦʢʽʚ. 

ɺ ʨʦʙʦʪʽ ʨʦʟʨʦʙʣʝʥʦ ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʣʦʛʽʩʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʚʠʨʦʙʥʠʯʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʦʛʽʩʪʠʯʥʦ-ʩʧʨʷʤʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ, ʚʠʙʽʨ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʢʨʠʪʝʨʽʾʚ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʦʮʽʥʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ 
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ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʄʉɻʊ ʧʨʠ ʊʆ ʽ ʈ. 

ʃʦʛʽʩʪʠʯʥʦ-ʩʧʨʷʤʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤ 

ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʊʆ ʽ ʈ ʧʨʠʥʮʠʧʦʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʨʫʭʦʤ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ɺʽʥ ʧʦʣʷʛʘʻ ʚ ʧʦʪʦʢʦ-ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʧʦʜʘʥʥʽ 

ʧʦʩʪʘʯʘʣʴʥʠʮʴʢʦ-ʚʠʨʦʙʥʠʯʦ-ʟʙʫʪʦʚʦʛʦ ʧʨʦʮʝʩʫ. ɺ ʨʘʤʢʘʭ ʣʦʛʽʩʪʠʢʦ-

ʩʧʨʷʤʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʧʽʜʧʨʠʻʤʩʪʚʦ ʫʟʘʛʘʣʴʥʝʥʦ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʩʠʩʪʝʤʠ ʧʦʪʦʢʽʚ ʜʚʦʭ ʨʽʟʥʠʭ ʪʠʧʽʚ: ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ. ʇʨʠ ʮʴʦʤʫ 

ʜʦ ʤʘʪʝʨʽʘʣʴʥʠʭ ʧʦʪʦʢʽʚ, ʧʨʠ ʪʘʢʦʤʫ ʨʽʚʥʽ ʧʦʜʽʣʫ, ʚʽʜʥʦʩʷʪʴʩʷ ʬʽʥʘʥʩʦʚʽ ʪʘ 

ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʪʦʢʠ, ʽʥʽʮʽʡʦʚʘʥʽ ʣʶʜʩʴʢʠʤ ʬʘʢʪʦʨʦʤ. 

ʇʽʜ ʣʦʛʽʩʪʠʯʥʠʤ ʫʧʨʘʚʣʽʥʥʷʤ ʚʠʨʦʙʥʠʯʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʪʘ ʥʘʜʘʥʥʷ 

ʧʦʩʣʫʛ ʟ ʊʆ  ̔ʈ ʄʉɻʊ ʙʫʜʝʤʦ ʨʦʟʫʤʽʪʠ ʫʧʨʘʚʣʽʥʥʷ ʨʫʭʦʤ ʤʘʪʝʨʽʘʣʴʥʠʭ ʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʚ ʧʨʦʩʪʦʨʽ ʽ ʚ ʯʘʩʽ ʚʽʜ ʾʭ ʧʝʨʚʠʥʥʦʛʦ ʜʞʝʨʝʣʘ ʜʦ 

ʢʽʥʮʝʚʦʛʦ ʩʧʦʞʠʚʘʯʘ ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ. 

ʇʨʝʜʩʪʘʚʣʝʥʦ ʩʪʨʫʢʪʫʨʫ ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʥʘ 

ʛʘʣʫʟʝʚʦʤʫ ʤʘʰʠʥʦʙʫʜʽʚʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʚ ʧʨʦʮʝʩʽ ʡʦʛʦ ʚʠʨʦʙʥʠʯʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚ ʊʆ  ̔ʈ ʄʉɻʊ. 

ʇʦ ʜʽʷʤ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʥʘʜʘʥʥʽ ʧʦʩʣʫʛ ʟ ʊʆ ʽ ʈ ʄʉɻʊ ʚʠʜʽʣʷʶʪʴ ʪʨʠ 

ʩʬʝʨʠ: ʧʦʩʪʘʯʘʣʴʥʠʮʴʢʫ, ʚʠʨʦʙʥʠʯʫ ʽ ʟʙʫʪʦʚʫ. ɿʘʣʝʞʥʦ ʚʽʜ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ, 

ʷʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʨʘʤʢʘʭ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚʦʥʦ 

ʧʨʝʜʩʪʘʚʣʷʻ ʟ ʩʝʙʝ: ʚʠʨʦʙʥʠʯʫ ʩʠʩʪʝʤʫ; ʚʠʨʦʙʥʠʯʦ-ʟʙʫʪʦʚʫ ʩʠʩʪʝʤʫ; 

ʧʦʩʪʘʯʘʣʴʥʠʮʴʢʦ-ʚʠʨʦʙʥʠʯʦ-ʟʙʫʪʦʚʫ ʩʠʩʪʝʤʫ. 

ʑʦʙ ʨʝʘʣʽʟʫʚʘʪʠ ʣʦʛʽʩʪʠʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʩʣʽʜ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʩʬʦʨʤʫʚʘʪʠ 

ʣʦʛʽʩʪʠʯʥʫ ʩʠʩʪʝʤʫ ï ʷʢ ʩʢʣʘʜʥʫ, ʩʪʨʫʢʪʫʨʦʚʘʥʫ ʝʢʦʥʦʤʽʯʥʫ ʩʠʩʪʝʤʫ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʟʘʻʤʦʟʚ'ʷʟʘʥʠʭ ʚ ʻʜʠʥʦʤʫ ʧʨʦʮʝʩʽ ʫʧʨʘʚʣʽʥʥʷ ʝʣʝʤʝʥʪʽʚ ï ʣʘʥʦʢ ʽ 

ʟʚôʷʟʫʶʯʠʭ ʧʦʪʦʢʽʚ (ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ), ʱʦ ʬʫʥʢʮʽʦʥʫʻ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ ʣʦʛʽʩʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ʃʦʛʽʩʪʠʯʥʘ ʩʠʩʪʝʤʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʬʫʥʢʮʽʦʥʫʻ ʚ ʫʤʦʚʘʭ ʣʦʛʽʩʪʠʯʥʦʛʦ ʦʪʦʯʝʥʥʷ. ʁʦʛʦ ʫʪʚʦʨʶʶʪʴ 

ʤʥʦʞʠʥʘ ʬʘʢʪʦʨʽʚ ʤʘʢʨʦ-, ʤʝʟʦ- ʽ ʤʽʢʨʦʩʝʨʝʜʦʚʠʱʘ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʤʥʦʞʠʥʘ ʣʘʥʦʢ ʣʦʛʽʩʪʠʯʥʦʾ ʩʠʩʪʝʤʠ (ʣʦʛʽʩʪʠʯʥʠʡ ʣʘʥʮʶʛ), 

ʣʽʥʽʡʥʦ ʚʧʦʨʷʜʢʦʚʘʥʘ ʟ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʘʙʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ ʟ ʤʝʪʦʶ 

ʘʥʘʣʽʟʫ ʘʙʦ ʩʠʥʪʝʟʫ ʧʝʚʥʦʛʦ ʥʘʙʦʨʫ ʣʦʛʽʩʪʠʯʥʠʭ ʜʽʡ ʽ (ʘʙʦ) ʚʠʪʨʘʪ. ʉʫʢʫʧʥʽʩʪʴ 

ʣʦʛʽʩʪʠʯʥʠʭ ʜʽʡ, ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʧʦʩʪʘʯʘʣʴʥʠʮʴʢʽʡ, ʘʙʦ ʚʠʨʦʙʥʠʯʽʡ, ʘʙʦ 

ʟʙʫʪʦʚʽʡ ʩʬʝʨʘʭ ʻ ʙʘʟʠʩʥʠʤʠ ʣʦʛʽʩʪʠʯʥʠʤʠ ʜʽʷʤʠ. 

ɺ ʷʢʦʩʪʽ ʢʨʠʪʝʨʽʾʚ ʣʦʛʽʩʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʟ ʊʆ  ̔ʈ ʄʉɻʊ 

ʤʦʞʫʪʴ ʙʫʪʠ: ʤʽʥʽʤʫʤ ʟʘʛʘʣʴʥʠʭ ʣʦʛʽʩʪʠʯʥʠʭ ʚʠʪʨʘʪ; ʤʘʢʩʠʤʫʤ ʧʨʠʙʫʪʢʫ ʚʽʜ 

ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʣʦʛʽʩʪʠʯʥʠʭ ʜʽʡ; ʤʽʥʽʤʘʣʴʥʝ ʚʽʜʭʠʣʝʥʥʷ ʚ ʪʝʨʤʽʥʘʭ ʚʠʢʦʥʘʥʥʷ 

ʣʦʛʽʩʪʠʯʥʠʭ ʮʠʢʣʽʚ; ʤʘʢʩʠʤʘʣʴʥʫ ʷʢʽʩʪʴ ʩʧʦʞʠʚʯʦʛʦ ʩʝʨʚʽʩʫ. 
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ʈʦʟʛʣʷʥʫʪʦ ʤʘʪʝʤʘʪʠʯʥʫ ʬʦʨʤʘʣʽʟʘʮʽʶ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ.  

ʉʣʽʜ ʪʘʢʦʞ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʬʫʥʢʮʽʷ ʣʦʛʽʩʪʠʢʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ, ʱʦ ʥʘʜʘʻ 

ʧʦʩʣʫʛʠ ʟ ʊʆ ʽ ʈ ʄʉɻʊ, ʚʟʘʻʤʦʜʽʻ ʟ ʙʘʛʘʪʴʤʘ ʽʥʰʠʤʠ ʬʫʥʢʮʽʷʤʠ: ʤʘʨʢʝʪʠʥʛʫ, 

ʬʽʥʘʥʩʽʚ, ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʩʦʥʘʣʦʤ ʪʘ ʽʥ. ɼʣʷ ʮʠʭ ʬʫʥʢʮʽʡ ʟʜʽʡʩʥʝʥʥʷ ʩʫʢʫʧʥʦʩʪʽ 
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ʜʝʪʘʣʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ, ʨʦʟʛʣʷʜʘʣʠ ʷʢ ʚʽʜʢʨʠʪʽ ʜʠʥʘʤʽʯʥʽ 

ʩʠʩʪʝʤʠ, ʷʢʽ ʝʚʦʣʶʮʽʡʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʨʠʥʮʠʧʠ 
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ʩʘʤʦʢʝʨʫʶʯʦʛʦ ʽ ʩʘʤʦʧʽʜʪʨʠʤʫʶʯʦʛʦ ʨʦʟʚʠʪʢʫ. ɺʠʷʚʣʝʥʦ, ʱʦ ʚ ʧʨʦʮʝʩʽ 

ʚʟʘʻʤʦʜʽʾ ʝʣʝʤʝʥʪʽʚ ʪʨʠʙʦʩʠʩʪʝʤʠ ʬʦʨʤʫʻʪʴʩʷ ʢʦʦʧʝʨʘʪʠʚʥʽʩʪʴ ʣʦʢʘʣʴʥʠʭ 

ʦʙʣʘʩʪʝʡ ʾʭ ʤʘʪʝʨʽʘʣʽʚ. ɿʘʬʽʢʩʦʚʘʥʦ ʚʠʥʠʢʥʝʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʯʠʩʣʘ ʪʘʢʠʭ 

ʦʙʣʘʩʪʝʡ ʪʘ ʚʠʟʥʘʯʝʥʦ ʾʭ ʚʘʞʣʠʚʽʩʪʴ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʣʷ ʧʨʦ ʾʭ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʇʦʢʘʟʘʥʦ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʽ ʩʪʘʥʽʚ 

ʤʘʪʝʨʽʘʣʽʚ ʜʝʪʘʣʝʡ ʚ ʪʨʠʙʦʪʝʭʥʽʯʥʽʡ ʩʠʩʪʝʤʽ ʪʘ ʟ'ʷʩʦʚʘʥʘ ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʩʠʥʝʨʛʝʪʠʯʥʦʾ ʢʦʥʮʝʧʮʽʾ ʧʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ 

ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʚʠʩʦʢʦʤʦʜʫʣʴʥʠʤ ʥʘʧʦʚʥʶʚʘʯʝʤ, ʘ ʪʘʢʦʞ 

ʾʭ ʥʝʨʽʚʥʦʚʘʞʥʽʩʪʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʝʪʘʣʝʡ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʪʽʚ, ʪʘ 

ʚʽʜʥʦʚʣʝʥʠʭ ʜʝʪʘʣʝʡ ʥʘʥʝʩʝʥʥʷʤ ʧʦʢʨʠʪʪʽʚ ʟ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʦʢʘʟʘʣʦ ʾʭ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʩʠʩʪʝʤ ʽ ʘʛʨʝʛʘʪʽʚ ʤʘʰʠʥ. ʈʘʟʦʤ ʟ 

ʪʠʤ ʧʦʩʪʘʻ ʚʘʞʣʠʚʘ ʧʨʦʙʣʝʤʘ ʦʧʪʠʤʽʟʘʮʽʾ ʩʢʣʘʜʫ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʪʽʚ, 

ʚʤʽʩʪʫ ʥʘʧʦʚʥʶʚʘʯʽʚ, ʾʭ ʨʦʟʧʦʜʽʣʫ ʚ ʧʦʣʽʤʝʨʥʽʡ ʤʘʪʨʠʮʽ. ʇʦʪʨʝʙʫʶʪʴ 

ʨʦʟʨʦʙʣʝʥʥʶ ʧʠʪʘʥʥʷ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ ʽ ʩʧʦʩʦʙʽʚ ʤʦʜʠʬʽʢʫʚʘʥʥʷ ʤʘʪʨʠʮʽ ʽ 



ɯX ʄʽʞʥʘʨʦʞʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʂʨʘʤʘʨʦʚʩʴʢʽ ʯʠʪʘʥʥʷè 

120 

ʥʘʧʦʚʥʶʚʘʯʽʚ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʇʂʄ) ʧʦʪʦʢʘʤʠ ʨʝʯʦʚʠʥʠ ʽ 

ʬʽʟʠʯʥʠʭ ʧʦʣʽʚ.  

ʇʦʢʘʟʘʥʦ, ʱʦ ʚʠʩʦʢʫ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ, ʪʝʨʤʦʩʪʘʙʽʣʴʥʽʩʪʴ ʬʘʟ, ʤʦʞʣʠʚʽʩʪʴ 

ʨʝʛʫʣʶʚʘʥʥʷ ʤʦʨʬʦʣʦʛʽʻʶ ʩʪʨʫʢʪʫʨʠ ʪʘ ʥʘʧʨʘʚʣʝʥʽʩʪʶ ʾʾ ʝʣʝʤʝʥʪʽʚ ʧʦʚʠʥʥʽ 

ʤʘʪʠ ʛʝʪʝʨʦʛʝʥʥʽ ʤʘʪʝʨʽʘʣʠ ʇʂʄ ʪʘ ʾʭ ʧʦʚʝʨʭʥʝʚʽ ʰʘʨʠ, ʥʘʥʝʩʝʥʽ ʥʘ ʜʝʪʘʣʽ 

ʤʘʰʠʥ. ʇʨʘʮʝʟʜʘʪʥʽʩʪʴ ʇʂʄ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚʨʘʭʦʚʫʶʯʠ ʟʥʘʯʥʽ ʨʦʟʭʦʜʞʝʥʥʷ ʚ 

ʧʦʛʣʷʜʘʭ ʥʘ ʚʧʣʠʚ ʩʪʨʫʢʪʫʨʥʠʭ ʾʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʜʘʥʠʭ ʧʨʦ 

ʧʦʻʜʥʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦ ʢʦʤʧʣʝʢʩʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʾʭ ʚʣʘʩʪʠʚʦʩʪʷʤ. 

ɺʠʷʚʣʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʫʟʘʛʘʣʴʥʝʥʠʭ ʢʨʠʪʝʨʽʾʚ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ ʧʦ 

ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʇʦʢʘʟʘʥʦ, ʱʦ ʧʽʜʚʠʱʠʪʠ 

ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʇʂʄ ʤʦʞʣʠʚʦ ʟʘ ʨʘʭʫʥʦʢ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʾʭ ʩʪʨʫʢʪʫʨʠ, 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʽ ʩʪʘʥʫ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ. 

ɺ ʨʦʙʦʪʽ ʟ'ʷʩʦʚʘʥʦ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʨʫʭʦʤʠʭ 

ʩʧʨʷʞʝʥʴ ʜʝʪʘʣʝʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʥʦ-

ʩʧʨʷʤʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʩʠʥʝʨʛʝʪʠʯʥʦʾ ʢʦʥʮʝʧʮʽʾ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 

ʪʨʠʙʦʣʦʛʽʯʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʚʠʩʦʢʦʤʦʜʫʣʴʥʠʤʠ 

ʥʘʧʦʚʥʶʚʘʯʘʤʠ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ. 

ʉʠʩʪʝʤʥʦ-ʩʧʨʷʤʦʚʘʥʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʛʣʷʜ ʩʧʨʷʞʝʥʴ ʜʝʪʘʣʝʡ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʚ ʨʦʙʦʯʠʭ (ʪʝʭʥʦʣʦʛʽʯʥʠʭ) ʩʝʨʝʜʦʚʠʱʘʭ ʪʨʠʙʦʪʝʭʥʽʯʥʦʾ ʩʠʩʪʝʤʠ. 

ʇʨʠ ʮʴʦʤʫ ʪʨʠʙʦʪʝʭʥʽʯʥʽ ʩʠʩʪʝʤʠ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʚʟʘʻʤʦʜʽʶʯʠʭ ʜʝʪʘʣʝʡ ʚʫʟʣʽʚ, 

ʩʠʩʪʝʤ ʽ ʘʛʨʝʛʘʪʽʚ ʤʘʰʠʥ, ʨʦʙʦʯʦʛʦ (ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ) ʩʝʨʝʜʦʚʠʱʘ, ʩʪʨʫʢʪʫʨʘ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʇʂʄ, ʷʢʽ ʚ ʧʨʦʮʝʩʽ ʪʝʨʪʷ ʪʘ 

ʟʥʦʰʫʚʘʥʥʷ ʟʤʽʥʶʶʪʴʩʷ ʚ ʯʘʩʽ. ʆʩʢʽʣʴʢʠ ʧʨʦʮʝʩ ʨʦʟʚʠʪʢʫ ʙʫʜʴ-ʷʢʦʾ 

ʪʨʠʙʦʪʝʭʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʤʘʰʠʥ ʧʦʚʠʥʝʥ ʨʦʟʛʣʷʜʘʪʠʩʷ ʟ ʩʠʩʪʝʤʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, 

ʪʦ ʪʽʣʴʢʠ ʩʠʩʪʝʤʥʦ-ʩʧʨʷʤʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʟʫʤʽʪʠ ʭʘʨʘʢʪʝʨ 

ʥʝʦʙʦʨʦʪʥʠʭ ʟʤʽʥ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʇʂʄ. 

ʆʩʥʦʚʫ ʩʠʥʝʨʛʝʪʠʯʥʦʾ ʢʦʥʮʝʧʮʽʾ ʜʦʩʣʽʜʞʝʥʴ ʫʤʦʚ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʮʝʩʽʚ ʽ ʩʪʘʥʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʇʄʂ ʽ ʨʦʙʦʯʦʛʦ (ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ) 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʪʨʠʙʦʪʝʭʥʽʯʥʽʡ ʩʠʩʪʝʤʽ ʩʢʣʘʜʘʻ ʩʫʢʫʧʥʽʩʪʴ ʚʟʘʻʤʦʟʚ'ʷʟʘʥʠʭ 

ʧʨʠʥʮʠʧʽʚ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʚ ʪʦʤʫ, ʱʦ ʟʤʽʥʘ ʩʪʨʫʢʪʫʨʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ ʢʦʤʧʦʥʝʥʪʽʚ, ʦʩʦʙʣʠʚʦ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʪʽʚ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʢʦʣʝʢʪʠʚʥʽʡ ʚʟʘʻʤʦʜʽʾ ʚ ʥʠʭ ʯʘʩʪʠʥʦʢ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ 

ʬʽʟʠʯʥʠʭ ʧʦʣʽʚ. 

ɺ ʧʨʦʮʝʩʽ ʚʟʘʻʤʦʜʽʾ ʝʣʝʤʝʥʪʽʚ ʪʨʠʙʦʪʝʭʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʦ 

ʢʦʦʧʝʨʘʪʠʚʥʽʩʪʴ (ʢʦʣʝʢʪʠʚʥʽ ʜʽʾ, ʢʦʛʝʨʝʥʪʥʽʩʪʴ) ʣʦʢʘʣʴʥʠʭ ʦʙʣʘʩʪʝʡ ʇʄʂ, 

ʟʘʬʽʢʩʦʚʘʥʦ ʚʠʥʠʢʥʝʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʯʠʩʣʘ ʪʘʢʠʭ ʦʙʣʘʩʪʝʡ. ʅʘ ʮʽʡ ʦʩʥʦʚʽ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʣʷ ʧʨʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʇʂʄ. ʇʦʢʘʟʘʥʦ, ʱʦ ʢʦʤʧʣʝʢʩ ʚʠʙʽʨʢʦʚʦ ʟʘʣʫʯʝʥʠʭ ʣʦʢʘʣʴʥʠʭ ʦʙʣʘʩʪʝʡ ʥʘʙʫʚʘʻ 

ʭʘʨʘʢʪʝʨʫ ʚʟʘʻʤʦʩʧʨʠʷʥʥʷ ʥʘ ʦʪʨʠʤʘʥʥʷ ʢʦʨʠʩʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚ 

ʪʨʠʙʦʪʝʭʥʽʯʥʽʡ ʩʠʩʪʝʤʽ. 

ʆʩʢʽʣʴʢʠ ʮʝʥʪʨʘʣʴʥʝ ʤʽʩʮʝ ʚ ʦʩʥʦʚʥʦʤʫ ʩʠʥʝʨʛʝʪʠʯʥʦʤʫ ʧʨʠʥʮʠʧʽ 

ʚʽʜʚʦʜʠʪʴʩʷ ʧʨʠʥʮʠʧʫ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ, ʪʦ ʚʥʫʪʨʽʰʥʷ ʘʢʪʠʚʥʽʩʪʴ ʪʨʠʙʦʪʝʭʥʽʯʥʦʾ 

ʩʠʩʪʝʤʠ ʩʫʧʨʦʪʠʚʥʘ ʨʦʟʫʧʦʨʷʜʢʦʚʫʶʯʽʡ ʩʪʠʭʽʾ ʝʥʪʨʦʧʽʾ ʽ, ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ, 
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ʧʨʠʚʦʜʠʪʴ ʜʦ ʩʘʤʦʨʫʭʫ. ʎʝ ʦʙʫʤʦʚʣʶʻ ʩʪʚʦʨʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʯʥʦʾ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʽ ʩʪʘʥʽʚ ʚ ʪʨʠʙʦʪʝʭʥʽʯʥʽʡ ʩʠʩʪʝʤʽ. 

ʇʦʻʜʥʘʥʥʷ ʩʠʩʪʝʤʥʦ-ʩʧʨʷʤʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʽ ʩʠʥʝʨʛʝʪʠʯʥʦʾ ʢʦʥʮʝʧʮʽʾ, ʷʢ 

ʽʥʪʝʛʨʫʶʯʦʛʦ ʧʦʰʫʢʫ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚ ʪʨʠʙʦʣʦʛʽʾ ʇʂʄ, ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʙʣʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ, ʘ ʪʘʢʦʞ 

ʧʦʢʨʘʱʝʥʥʷ ʩʫʢʫʧʥʦʩʪʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʽʚ 

ʪʨʠʙʦʝʣʝʤʝʥʪʽʚ, ʨʦʙʦʯʠʭ (ʪʝʭʥʦʣʦʛʽʯʥʠʭ) ʩʝʨʝʜʦʚʠʱ, ʫʤʦʚ ʪʝʨʪʷ ʪʘ ʟʥʦʰʫʚʘʥʥʷ 

ʚ ʪʨʠʙʦʪʝʭʥʽʯʥʽʡ ʩʠʩʪʝʤʽ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʩʪʚʦʨʠʪʠ ʪʨʠʙʦʬʽʟʠʯʥʽ ʦʩʥʦʚʠ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʽ 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʪʨʠʙʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʟ ʩʧʨʷʞʝʥʠʤʠ ʜʝʪʘʣʷʤʠ, ʚʠʛʦʪʦʚʣʝʥʠʭ 

ʘʙʦ ʟʤʽʮʥʝʥʠʭ ʇʂʄ, ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʠʩʪʝʤʥʦ-ʩʧʨʷʤʦʚʘʥʠʡ ʧʽʜʭʽʜ ʽ 

ʩʠʥʝʨʛʝʪʠʯʥʫ ʢʦʥʮʝʧʮʽʶ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʤʘʻ ʩʘʤʦʩʪʽʡʥʝ, ʤʝʪʦʜʦʣʦʛʽʯʥʝ ʪʘ 

ʥʘʫʢʦʚʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʫʪʦʯʥʠʪʠ ʧʨʝʜʤʝʪʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʽ ʨʦʟʰʠʨʠʪʠ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʽʚ ʚ ʤʘʪʝʨʽʘʣʘʭ 

ʪʨʠʙʦʝʣʝʤʝʥʪʽʚ, ʨʦʙʦʯʦʤʫ (ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ) ʩʝʨʝʜʦʚʠʱʽ, ʥʘ ʤʝʞʘʭ ʾʭ ʚʟʘʻʤʦʜʽʾ 

ʪʘ ʝʚʦʣʶʮʽʶ ʩʪʘʥʽʚ. ɿʘ ʩʫʪʥʽʩʪʶ ʪʨʠʙʦʬʽʟʠʯʥʠʡ ʥʘʧʨʷʤ ʚ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ 

ʩʪʚʝʨʜʞʫʻ ʨʝʘʣʽʟʘʮʽʶ ʥʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ ʪʝʨʪʷ ʥʘ ʦʩʥʦʚʽ ʝʬʝʢʪʫ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ. 

ʅʘ ʚʽʜʤʽʥʥʫ ʚʽʜ ʚʽʜʦʤʠʭ ʤʝʪʦʜʽʚ, ʢʦʥʮʝʧʮʽʡ ʪʘ ʧʽʜʭʦʜʽʚ, ʜʘʥʘ ʤʝʪʦʜʦʣʦʛʽʷ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʠʪʠ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʨʽʟʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʽʚ, ʩʪʘʥʫ ʪʘ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ ʜʝʪʘʣʝʡ ʟ ʪʨʠʙʦʬʽʟʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ. 

ʇʨʠ ʨʦʟʚ'ʷʟʘʥʥʽ ʧʨʦʙʣʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʨʫʭʦʤʠʭ ʩʧʨʷʞʝʥʴ 

ʜʝʪʘʣʝʡ ʟ ʇʂʄ ʚʠʤʦʛʠ ʜʦ ʩʪʨʫʢʪʫʨʠ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʥʦʩʦʩʪʽʡʢʠʭ ʇʂʄ ʤʦʞʫʪʴ 

ʙʫʪʠ ʫʪʦʯʥʝʥʽ ʽ ʢʦʥʢʨʝʪʠʟʦʚʘʥʽ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʪʝʦʨʝʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʩʧʨʷʞʝʥʴ ʜʝʪʘʣʝʡ, ʫʤʦʚ ʪʝʨʪʷ ʽ ʚʠʜʫ 

ʟʥʦʰʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʚʠʷʚʣʷʻʪʴʩʷ ʥʘʩʪʫʧʥʝ: ʤʽʥʽʤʽʟʘʮʽʷ ʧʦʨʠʩʪʦʩʪʽ; 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʝʪʝʨʦʛʝʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʤʘʪʝʨʽʘʣʫ ʟ ʨʽʚʥʦʤʽʨʥʠʤ ʨʦʟʧʦʜʽʣʦʤ 

ʥʘʧʦʚʥʶʚʘʯʘ ʚ ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʽʡ ʤʘʪʨʠʮʽ; ʘʜʛʝʟʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʘʻ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʤʽʮʥʠʤ. ɯʜʝʘʣʴʥʦʶ, ʟ ʧʦʛʣʷʜʫ 

ʪʨʠʙʦʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ, ʻ ʪʨʠʬʘʟʥʘ ʩʪʨʫʢʪʫʨʘ ʇʂʄ: ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʘ ʤʘʪʨʠʮʷ, 

ʪʚʝʨʜʽ ʟʥʦʩʦʩʪʽʡʢʽ ʚʠʩʦʢʦʤʦʜʫʣʴʥʽ ʥʘʧʦʚʥʶʚʘʯʽ (ʚʢʣʶʯʝʥʥʷ) ʽ ʯʘʩʪʠʥʢʠ 

ʪʚʝʨʜʦʛʦ ʤʘʩʪʠʣʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʘʚʠʣʘ ʜʦʜʘʪʥʦʛʦ ʛʨʘʜʽʻʥʪʘ 

ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ɸʥʘʣʽʟ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇʂʄ ʨʫʭʦʤʠʭ ʩʧʨʷʞʝʥʴ ʜʝʪʘʣʝʡ 

ʪʨʠʙʦʪʝʭʥʽʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʩʚʽʜʯʠʪʴ, ʱʦ ʚʦʥʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʫʤʦʚʘʤʠ ʨʦʙʦʪʠ 

ʪʨʠʙʦʩʧʨʷʞʝʥʥʷ. ɿ'ʷʩʦʚʘʥʦ, ʱʦ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʚʘʨʽʶʶʪʴʩʷ: ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ ʽ ʚʠʩʦʢʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ; ʧʦʻʜʥʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʦʙ'ʻʤʥʦʾ ʽ 

ʧʦʚʝʨʭʥʝʚʦʾ ʤʽʮʥʦʩʪʽ ʟ ʣʝʛʢʦʶ ʧʨʠʧʨʘʮʴʦʚʫʚʘʥʽʩʪʶ ʧʦʚʝʨʭʦʥʴ ʩʧʨʷʞʝʥʠʭ 

ʜʝʪʘʣʝʡ ʪʘ ʜʦʩʪʘʪʥʴʦʾ ʚ'ʷʟʢʦʩʪʽ ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ ʢʨʠʭʢʦʛʦ ʨʫʡʥʫʚʘʥʥʷ; ʚʠʩʦʢʘ 

ʚʪʦʤʥʘ ʤʽʮʥʽʩʪʴ; ʟʜʘʪʥʽʩʪʴ ʫʪʚʦʨʶʚʘʪʠ ʰʘʨʠ ʚʪʦʨʠʥʥʠʭ ʩʪʨʫʢʪʫʨ; ʜʦʩʪʘʪʥʷ 

ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʽ ʦʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʚʦʛʦ ʨʦʟʰʠʨʝʥʥʷ 

(ʂʊʈ); ʥʘʷʚʥʽʩʪʴ ʟʘʧʘʩʫ ʪʚʝʨʜʦʛʦ ʘʙʦ ʨʽʜʢʦʛʦ ʤʘʩʪʠʣʘ; ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ. 

ʇʨʠ ʮʴʦʤʫ ʟʤʽʥʘ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ 

ʜʝʪʘʣʝʡ ʟ ʇʂʄ ʦʙʫʤʦʚʣʝʥʘ ʟʥʠʞʝʥʥʷʤ ʚʽʣʴʥʦʾ ʧʦʚʝʨʭʥʝʚʦʾ ʝʥʝʨʛʽʾ ʽ, ʷʢ 
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ʥʘʩʣʽʜʦʢ, ʟʤʝʥʰʫʻʪʴʩʷ ʨʦʙʦʪʘ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʧʦʚʝʨʭʥʽ ʧʦʚʝʨʭʥʽ, 

ʚʠʷʚʣʝʥʦ ʤʝʭʘʥʽʟʤʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʽʥʰʽ ʬʦʨʤʠ ʝʥʝʨʛʽʾ.  

ʎʝ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʪʘ ʜʦʚʛʦʚʽʯʥʦʩʪʽ 

ʜʝʪʘʣʝʡ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʇʂʄ: ʤʝʭʘʥʽʯʥʽ ʤʝʪʦʜʠ ʘʢʪʠʚʘʮʽʾ ʨʘʜʠʢʘʣʴʥʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʘʢʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ ʤʘʪʝʨʽʘʣʽʚ ʜʝʪʘʣʝʡ; 

ʤʝʭʘʥʽʯʥʘ ʘʢʪʠʚʘʮʽʷ ʻ ʤʝʪʦʜʦʤ ʥʘʧʨʘʚʣʝʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʬʽʟʠʯʥʠʭ, ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʭ ʪʘ ʪʨʠʙʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʽ ʧʦʚʝʨʭʥʝʚʠʭ 

ʰʘʨʽʚ ʜʝʪʘʣʝʡ; ʧʽʜ ʚʧʣʠʚʦʤ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʷʢʽʩʥʽ ʽ 

ʢʽʣʴʢʽʩʥʽ ʟʤʽʥʠ ʚ ʭʘʨʘʢʪʝʨʽ ʭʽʤʽʯʥʠʭ ʟʚôʷʟʢʽʚ ʽ ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʽ ʭʽʤʽʯʥʠʭ 

ʩʢʣʘʜʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ ʜʝʪʘʣʝʡ; ʤʝʭʘʥʦ-ʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʘʢʪʠʚʘʮʽʾ 

ʩʪʠʤʫʣʶʶʪʴ ʨʦʟʚʠʪʦʢ ʛʝʪʝʨʦʛʝʥʥʠʭ ʨʝʘʢʮʽʡ ʚ ʧʨʠʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʘʭ. 

ʆʩʢʽʣʴʢʠ ʧʨʠ ʪʝʨʪʽ ʪʘ ʟʥʦʰʫʚʘʥʥʽ ʨʫʭʦʤʠʭ ʩʧʨʷʞʝʥʴ ʜʝʪʘʣʝʡ ʚ 

ʪʨʠʙʦʪʝʭʥʽʯʥʽʡ ʩʠʩʪʝʤʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʝʨʽʚʥʦʚʘʞʥʽ ʧʨʦʮʝʩʠ, ʪʦ ʧʨʠ 

ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʣʽʜ ʚʨʘʭʫʚʘʪʠ ʪʝʦʨʽʶ 

ʥʝʨʽʚʥʦʚʘʞʥʠʭ ʧʨʦʮʝʩʽʚ, ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʝʚʦʣʶʮʽʾ ʩʪʘʥʽʚ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʝʬʝʢʪʽʚ 

ʫʟʛʦʜʞʝʥʥʷ ʪʘ ʢʦʨʝʛʫʚʘʥʥʷ ʾʭ ʧʦʚʝʜʽʥʢʠ. ɿ ʪʝʦʨʝʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʨʦʟʛʣʷʥʫʪʦ 

ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ ʝʥʪʨʦʧʽʾ ʚ ʪʨʠʙʦʪʝʭʥʽʯʥʽʡ ʩʠʩʪʝʤʽ, ʜʠʩʠʧʘʮʽʶ ʝʥʝʨʛʽʾ, 

ʝʢʩʪʨʝʤʘʣʴʥʠʡ ʧʨʠʥʮʠʧ ʩʠʥʝʨʛʝʪʠʯʥʦʾ ʢʦʥʮʝʧʮʽʾ ʪʘ ʧʨʠʥʮʠʧ ʩʪʘʮʽʦʥʘʨʥʦʾ ʘʙʦ 

ʥʝʣʽʥʽʡʥʦʾ ʜʽʾ. ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʨʷʜ ʪʨʠʙʦʣʦʛʽʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʩʪʚʦʨʝʥʥʷ ʽ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʤʝʨʥʠʭ 

ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʚʠʤʦʛ ʜʦ ʾʭ ʩʪʨʫʢʪʫʨʠ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʅʘ ʦʩʥʦʚʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʟʨʦʙʣʝʥʽ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʜʝʪʘʣʝʡ ʨʫʭʦʤʠʭ ʩʧʨʷʞʝʥʴ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ 

ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʇʦʣʽʤʝʨʥʠʡ ʢʦʤʧʦʟʠʪʥʠʡ ʤʘʪʝʨʽʘʣ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʚʟʘʻʤʦʜʽʶʯʠʭ ʘʥʩʘʤʙʣʽʚ ʣʦʢʘʣʴʥʠʭ ʦʙʣʘʩʪʝʡ. 

ɸʥʘʣʽʟ ʾʭ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʽʣʦʯʠʩʝʣʴʥʦʾ 

ʬʫʥʢʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʨʫʢʪʫʨʥʦʾ ʝʥʪʨʦʧʽʾ ʪʘ ʡʤʦʚʽʨʥʽʩʥʦʛʦ ʩʪʘʥʫ. ɺ ʫʤʦʚʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠʥʮʠʧʫ ʤʘʢʩʠʤʘʣʴʥʦʾ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ (ʥʘʜʽʡʥʦʩʪʽ), ʟʛʽʜʥʦ ʷʢʦʛʦ ʩʧʨʷʞʝʥʥʷ 

ʜʝʪʘʣʝʡ ʚʫʟʣʽʚ, ʩʠʩʪʝʤ, ʘʛʨʝʛʘʪʽʚ ʤʘʰʠʥ, ʧʨʘʮʶʶʯʠʭ ʚ ʨʦʙʦʯʦʤʫ 

(ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ) ʩʝʨʝʜʦʚʠʱʽ ʤʽʥʽʤʽʟʫʻ ʟ ʥʠʤ ʩʚʦʶ ʚʟʘʻʤʦʜʽʶ. 
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ɺ ʧʨʦʙʣʝʤʽ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʤʦʙʽʣʴʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

(ʄʉɻʊ) ʪʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʾ ʪʝʭʥʽʢʠ (ɸʊʊ) ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʤʦʚʘ ʡʜʝ ʧʨʦ ʧʨʦʮʝʩʠ 

ʟʤʽʥʠ ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʧʨʷʞʝʥʴ ʜʝʪʘʣʝʡ ʩʠʩʪʝʤ ʽ ʘʛʨʝʛʘʪʽʚ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʽ 

ʭʘʨʘʢʪʝʨ ʧʨʦʪʽʢʘʥʥʷ ʮʠʭ ʧʨʦʮʝʩʽʚ ʽʩʪʦʪʥʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʽʜʭʠʣʝʥʴ ʬʦʨʤʠ ʽ 

ʪʦʯʥʦʩʪʽ ʚʟʘʻʤʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʚ ʩʧʨʷʞʝʥʥʷʭ ʚ 

ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʆʩʦʙʣʠʚʦ ʧʨʦʙʣʝʤʥʠʤʠ ʫ ʮʴʦʤʫ ʨʘʢʫʨʩʽ ʻ ʧʨʝʮʠʟʽʡʥʽ ʩʧʨʷʞʝʥʥʷ ʜʝʪʘʣʝʡ 

ʄʉɻʊ ʽ ɸʊʊ, ʘ ʪʘʢʦʞ ʜʝʪʘʣʝʡ ʟ ʧʦʚʝʨʭʥʝʚʠʤʠ ʰʘʨʘʤʠ ʚʠʩʦʢʦʾ ʪʚʝʨʜʦʩʪʽ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʧʨʠʧʨʘʮʶʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʨʝʩʫʨʩʦʚʠʟʥʘʯʘʣʴʥʠʭ ʩʧʨʷʞʝʥʴ ʜʝʪʘʣʝʡ ʤʦʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘ ʦʩʥʦʚʽ ʚʠʩʦʢʦʾ 
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ʷʢʦʩʪʽ ʽ ʫʩʫʥʝʥʥʷ ʚʽʜʭʠʣʝʥʥʷ ʚʟʘʻʤʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽ ʬʦʨʤʠ ʜʝʪʘʣʝʡ, ʘ ʪʘʢʦʞ 

ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʧʽʜʛʦʪʦʚʣʝʥʥʷ ʾʭ ʜʦ ʩʧʨʠʡʥʷʪʪʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ɿʘʟʥʘʯʝʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʤʝʪʦʜʽʚ ʧʨʠʧʨʘʮʶʚʘʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʽʚ, ʘ ʥʝ ʥʘ ʧʝʨʝʥʝʩʝʥʥʷ ʫʤʦʚ ʧʨʠʩʪʦʩʫʚʘʥʥʷ 

ʩʧʨʷʞʝʥʠʭ ʧʦʚʝʨʭʦʥʴ ʥʘ ʧʦʯʘʪʢʦʚʠʡ ʧʝʨʽʦʜ ʾʭ ʨʦʙʦʪʠ, ʱʦ ʻ ʥʝʜʦʩʪʘʪʥʴʦ 

ʝʬʝʢʪʠʚʥʠʤ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ. ɺʽʜʩʫʪʥʽʩʪʴ ʚʽʜʦʤʦʩʪʝʡ 

ʧʨʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʩʧʨʷʞʝʥʴ ʜʝʪʘʣʝʡ ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ 

ʝʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʠ ʧʨʦʮʝʩʘʤʠ ʧʨʠʧʨʘʮʶʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ. ʆʩʦʙʣʠʚʝ ʮʝ 

ʩʪʦʩʫʻʪʴʩʷ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʯʝʨʝʟ ʧʝʚʥʠʡ ʪʨʠʚʘʣʠʡ ʯʘʩ ʘʙʦ 

ʦʙʫʤʦʚʣʶʶʪʴ ʥʘʜʤʽʨʥʠʡ ʟʥʦʩ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʷʜʫ ʧʦʢʨʠʪʪʽʚ ʽ ʟʘʭʠʩʥʠʭ ʧʣʽʚʦʢ ʚ 

ʩʧʨʷʞʝʥʥʷʭ ʜʝʪʘʣʝʡ ʩʪʚʦʨʶʻ ʧʝʨʝʭʽʜʥʠʡ ʰʘʨ, ʱʦ ʧʨʠʭʦʚʫʻ ʥʝʧʨʠʧʨʘʮʴʦʚʘʥʽ 

ʧʦʚʝʨʭʥʽ, ʽ ʧʽʩʣʷ ʟʥʦʩʫ, ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ɿʘʟʥʘʯʝʥʝ ʤʦʞʝ 

ʚʠʢʣʠʢʘʪʠ ʟʘʜʠʨʠ ʽ ʩʭʦʧʣʶʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʦʙʘʚʦʢ ʚ ʦʣʠʚʫ ʟʤʝʥʰʫʻ 

ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ, ʘʣʝ ʫʩʢʣʘʜʥʶʻ ʧʨʠʧʨʘʮʶʚʘʥʥʷ ʜʝʪʘʣʝʡ ʟ ʛʝʦʤʝʪʨʠʯʥʠʤʠ 

ʚʽʜʭʠʣʝʥʥʷʤʠ. ɰʭ ʜʦʜʘʚʘʥʥʷ ʜʦ ʧʘʣʠʚʘ ï ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʘʙʨʘʟʠʚʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʟʥʦʩʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʫʩʫʥʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʚʽʜʭʠʣʝʥʴ ʟʘ ʨʘʭʫʥʦʢ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʟʥʦʩʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʝʢʝʨʦʚʘʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʧʦʣʽʚ ʽ 

ʥʝʝʬʝʢʪʠʚʥʠʭ ʦʣʠʚ ʦʙʫʤʦʚʣʶʻ ʥʘʷʚʥʽʩʪʴ ʘʙʨʘʟʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟʘ ʨʘʭʫʥʦʢ 

ʝʣʝʢʪʨʦʝʨʦʟʽʡʥʦʛʦ ʜʽʾ ʥʘ ʨʦʙʦʯʫ ʧʦʚʝʨʭʥʶ ʜʝʪʘʣʽ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʣʦʢʘʣʴʥʦʛʦ ʟʤʽʮʥʝʥʥʷ ʽ, ʚ ʪʦʡ ʞʝ ʯʘʩ, ʟʤʝʥʰʫʻ ʨʝʩʫʨʩ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʤʽʥʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʪʘ ʝʣʝʢʪʨʦʣʽʪʫ 

ʚ ʧʨʦʮʝʩʘʭ ʧʨʠʧʨʘʮʶʚʘʥʥʷ ʧʨʠʩʢʦʨʶʻʪʴʩʷ ʚʟʘʻʤʥʝ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴ 

ʜʝʪʘʣʝʡ ʟ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʠʧʽʚ ʩʧʨʷʞʝʥʴ ʽ ʚʠʜʽʚ ʛʝʦʤʝʪʨʠʯʥʠʭ ʚʽʜʭʠʣʝʥʴ ʽ 

ʦʜʥʦʯʘʩʥʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʝ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʚʫʟʣʽʚ, ʩʠʩʪʝʤ ʽ 

ʘʛʨʝʛʘʪʽʚ ʤʘʰʠʥ. ɺʠʷʚʣʝʥʦ, ʱʦ ʧʨʦʮʝʩʠ ʧʨʠʧʨʘʮʶʚʘʥʥʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ 

ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʝʢʚʽʜʠʩʪʘʥʪʥʠʭ ʩʧʨʷʞʝʥʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ. ʈʦʟʛʣʷʥʫʪʦ 

ʦʩʥʦʚʥʽ ʪʠʧʠ ʧʨʝʮʠʟʽʡʥʠʭ ʩʧʨʷʞʝʥʴ ʜʝʪʘʣʝʡ ʛʽʜʨʦʘʛʨʝʛʘʪʽʚ ʪʘ ʜʘʥʦ ʾʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. 

ɿ'ʷʩʦʚʘʥʦ, ʱʦ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʨʦʣʽ ʟʦʚʥʽʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʨʦʮʝʩʘʭ ʪʝʨʪʽ, ʟʥʦʰʫʚʘʥʥʷ ʪʘ ʧʦʚ'ʷʟʘʥʦʾ ʟ ʥʠʤʠ 

ʧʦʰʢʦʜʞʫʚʘʥʦʩʪʽ ʜʝʪʘʣʝʡ ʻ ʨʝʟʫʣʴʪʘʪʠ, ʜʦʩʷʛʥʫʪʽ ʫ ʚʠʚʯʝʥʥʽ ʬʦʨʤʫʚʘʥʥʷ ʥʘ ʾʭ 

ʧʦʚʝʨʭʥʷʭ ʟʤʘʱʫʚʘʣʴʥʠʭ ʧʣʽʚʦʢ ʪʘ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ. ʆʩʦʙʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʫ 

ʚʠʚʯʝʥʥʽ ʝʢʚʽʜʠʩʪʘʥʪʥʠʭ ʩʧʨʷʞʝʥʴ ʻ ʚʧʣʠʚ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ 

(ʇɸʉ) ʥʘ ʩʪʘʥ ʤʘʪʝʨʽʘʣʽʚ ʜʝʪʘʣʝʡ ʩʧʨʷʞʝʥʴ ʚ ʫʤʦʚʘʭ ʤʝʭʘʥʽʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʥʠʞʝʥʥʷ ʨʝʩʫʨʩʫ ʩʧʨʷʞʝʥʥʷ ʜʝʪʘʣʝʡ 

ʚʠʢʣʠʢʘʻʪʴʩʷ ʥʝʧʦʚʥʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʬʘʢʪʠʯʥʦʾ ʧʣʦʱʽ ʧʣʷʤʠ ʢʦʥʪʘʢʪʫ ʽ 

ʬʘʢʪʠʯʥʘ ʦʧʦʨʥʘ ʧʦʚʝʨʭʥʷ ʜʝʪʘʣʝʡ ʧʽʩʣʷ ʾʭ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʥʘʜʟʚʠʯʘʡʥʦ 

ʤʘʣʘ. ɼʫʞʝ ʚʘʞʣʠʚʦ ʧʨʠ ʧʨʠʧʨʘʮʶʚʘʥʥʽ ʩʧʨʷʞʝʥʴ ʜʝʪʘʣʝʡ ʟʘʙʝʟʧʝʯʠʪʠ 

ʥʝʛʘʪʠʚʥʠʡ ʛʨʘʜʽʻʥʪ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦ ʛʣʠʙʠʥʽ ʧʨʠʧʨʘʮʶʚʘʥʥʷ 

ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ. ɸʥʘʣʽʟ ʚʽʜʤʦʚ ʛʽʜʨʦʧʨʠʚʦʜʽʚ ʚ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ 

ʧʨʠʧʨʘʮʶʚʘʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ ʦʩʥʦʚʥʝ ʯʠʩʣʦ ʚʽʜʤʦʚ ʦʙʫʤʦʚʣʝʥʦ ʫʰʢʦʜʞʝʥʥʷʤʠ ʽ 

ʨʫʡʥʫʚʘʥʥʷʤʠ ʚ ʩʧʨʷʞʝʥʥʷʭ ʚʥʘʩʣʽʜʦʢ ʩʭʦʧʣʶʚʘʥʥʷ ʩʧʨʷʞʝʥʠʭ ʧʦʚʝʨʭʦʥʴ 

ʜʝʪʘʣʝʡ. ʇʽʩʣʷ ʘʙʨʘʟʠʚʥʦʛʦ ʧʨʠʪʠʨʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʚ ʨʝʞʠʤʽ ʧʦʣʽʨʫʚʘʥʥʷ, ʤʘʻ 
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ʤʽʩʮʝ ʥʘʢʣʝʧ. ʇʨʠ ʮʴʦʤʫ ʪʚʝʨʜʽʩʪʴ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 1,5...3,0 

ʨʘʟʠ, ʘ ʛʣʠʙʠʥʘ ʥʘʢʣʝʧʘʥʦʛʦ ʰʘʨʫ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʘʪʝʨʽʘʣʫ ʜʝʪʘʣʽ, ʩʪʘʥʦʚʠʪʴ 

15...20 ʤʢʤ. ʏʠʤ ʤ'ʷʢʰʝ ʤʘʪʝʨʽʘʣ, ʪʠʤ ʙʽʣʴʰʘ ʩʪʫʧʽʥʴ ʡʦʛʦ ʥʘʢʣʝʧʫʚʘʥʥʷ. ʊʦʤʫ 

ʤʘʻ ʤʽʩʮʝ ʥʝʛʘʪʠʚʥʠʡ ʛʨʘʜʽʻʥʪ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʪʦʙʪʦ ʤʽʮʥʽʩʪʴ 

ʘʜʛʝʟʽʡʥʦʛʦ ʟʚ'ʷʟʢʫ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ ʚʠʱʝ, ʥʽʞ ʤʽʮʥʦʩʪʽ ʥʠʞʯʠʭ ʛʣʠʙʠʥʥʠʭ 

ʰʘʨʽʚ, ʱʦ ʽ ʻ ʧʨʠʯʠʥʦʶ ʩʭʦʧʣʶʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʜʝʪʘʣʝʡ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʨʫʡʥʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʙʽʣʴʰ ʩʣʘʙʢʽʡ ʣʦʢʘʣʴʥʽʡ ʦʙʣʘʩʪʽ ʽ ʥʘ ʟʥʘʯʥʽʡ ʛʣʠʙʠʥʽ 

ʚʽʜ ʧʦʚʝʨʭʥʽ. 

ɿ'ʷʩʦʚʘʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʦʣʽʧʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦʚʝʨʭʦʥʴ ʪʝʨʪʷ ʦʩʥʦʚʥʠʭ ʩʧʨʷʞʝʥʴ ʜʝʪʘʣʝʡ, ʚʫʟʣʽʚ ʽ ʘʛʨʝʛʘʪʽʚ ʤʘʰʠʥ ʥʘ ʦʩʥʦʚʽ 

ʤʝʭʘʥʽʟʤʫ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʝʢʚʽʜʠʩʪʘʥʪʥʠʭ ʩʧʨʷʞʝʥʠʭ ʧʦʚʝʨʭʦʥʴ ʪʝʨʪʷ ʜʝʪʘʣʝʡ 

ʚ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ ʪʝʨʪʷ. ʈʦʟʨʦʙʣʝʥʦ ʩʭʝʤʫ ʚʧʣʠʚʫ ʩʫʢʫʧʥʦʩʪʽ ʬʘʢʪʦʨʽʚ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʩʫ. 

ɿ'ʷʩʦʚʘʥʦ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʤʝʪʦʜʫ ʧʨʠʧʨʘʮʶʚʘʥʥʷ ʽ 

ʚʽʜʥʦʚʣʝʥʥʷ ʻ: ʬʦʨʤʘ ʟʦʥʠ ʢʦʥʪʘʢʪʫ; ʚʠʜ ʽ ʨʝʞʠʤ ʪʝʨʪʷ; ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʝʨʭʦʥʴ 

ʪʝʨʪʷ; ʬʘʢʪʦʨʠ ʟʦʚʥʽʰʥʴʦʛʦ ʚʧʣʠʚʫ. ʆʯʝʚʠʜʥʦ, ʱʦ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʛʝʦʤʝʪʨʽʾ 

ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʧʨʦʮʝʩ ʧʨʠʧʨʘʮʶʚʘʥʥʷ ʽ 

ʚʽʜʥʦʚʣʝʥʥʷ, ʷʢʽʩʪʴ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ, ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ 

ʩʧʨʷʞʝʥʴ ʜʝʪʘʣʝʡ. ʇʦʚʝʨʭʥʽ ʪʝʨʪʷ ʩʧʨʷʞʝʥʠʭ ʜʝʪʘʣʝʡ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʽʚ 

ʪʨʠʙʦʪʝʭʥʽʯʥʦʛʦ ʧʨʠʧʨʘʮʶʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʟʥʘʶʪʴ ʪʨʠ ʦʩʥʦʚʥʠʭ ʝʪʘʧʠ, 

ʨʝʞʠʤ ʪʝʨʪʷ ʥʘ ʷʢʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʠʩʣʦʤ ʢʨʠʪʝʨʽʶ ɿʦʤʤʝʨʬʝʣʴʜʘ Sm. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʪʨʠʙʦʪʝʭʥʦʣʦʛʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʥʘʢʣʘʜʘʥʥʷ 

ʟʤʽʥʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʤʘʣʦʾ ʥʘʧʨʫʛʠ ʽ ʚʝʣʠʢʦʾ ʧʦ ʚʝʣʠʯʠʥʽ ʩʪʨʫʤʫ ʥʘ 

ʩʧʨʷʞʝʥʥʷʭ ʜʝʪʘʣʝʡ ʨʽʟʥʦʛʦ ʪʠʧʫ ʻ ʽʥʥʦʚʘʮʽʡʥʠʤ ʨʽʰʝʥʥʷʤ. ʍʘʨʘʢʪʝʨʥʠʤ 

ʪʘʢʦʞ ʻ ʥʘʷʚʥʽʩʪʴ ʝʣʝʢʪʨʦʣʽʪʫ ʚ ʟʘʟʦʨʽ ʤʽʞ ʜʝʪʘʣʷʤʠ, ʪʨʠʙʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʜʦʙʘʚʦʢ ʜʦ ʦʣʠʚ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʻ ʪʨʠʙʦʣʦʛʽʯʥʦ 

ʝʬʝʢʪʠʚʥʠʤʠ ʚ ʨʝʞʠʤʘʭ ʩʫʭʦʛʦ ʪʝʨʪʷ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʤʝʪʦʜ ʥʘʢʣʘʜʘʥʥʷ ʟʤʽʥʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʧʦʢʨʘʱʫʻ 

ʪʨʠʙʦʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʝʨʭʦʥʴ ʪʝʨʪʷ. ɿʤʽʥʘ ʬʦʨʤʠ ʨʦʙʦʯʠʭ 

ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʧʨʠʧʨʘʮʶʚʘʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ, 

ʱʦ ʥʝʤʦʞʣʠʚʦ ʧʨʠ ʟʚʠʯʘʡʥʠʭ ʤʝʪʦʜʘʭ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʤʝʭʘʥʽʯʥʦʤʫ 

ʟʥʦʰʫʚʘʥʥʽ ʘʙʦ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʨʽʟʥʦʛʦ ʚʠʜʫ ʧʣʽʚʦʢ ʥʘ ʧʦʚʝʨʭʥʷʭ ʪʝʨʪʷ. 

ʌʦʨʤʦʫʪʚʦʨʝʥʥʷ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 

ʪʨʠʙʦʪʝʭʥʦʣʦʛʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʝʣʝʢʪʨʦʭʽʤʽʯʥʽʡ ʽ ʤʝʭʘʥʽʯʥʽʡ ʩʢʣʘʜʦʚʠʭ 

ʚʧʣʠʚʫ ʥʘ ʤʘʪʝʨʽʘʣʠ ʜʝʪʘʣʝʡ ʚ ʧʨʦʮʝʩʽ ʧʨʠʧʨʘʮʶʚʘʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ. 

ɼʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʥʝʪʦʯʥʦʩʪʝʡ ʬʦʨʤʠ ʜʝʪʘʣʝʡ ʽ ʧʦʭʠʙʦʢ ʩʢʣʘʜʘʥʥʷ ʚʫʟʣʽʚ, 

ʩʠʩʪʝʤʠ ʽ ʘʛʨʝʛʘʪʠ ʄʉɻʊ ʽ ʊʄ ʧʽʜʜʘʶʪʴ ʦʙʢʘʪʮʽ, ʧʨʠ ʷʢʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʨʠʧʨʘʮʶʚʘʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʚʝʨʭʦʥʴ ʪʝʨʪʷ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ 

ʧʨʠʡʦʤʦʤ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʠʧʨʘʮʶʚʘʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʟ ʧʽʜʚʠʱʝʥʥʷʤ 

ʧʦʢʘʟʥʠʢʽʚ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʽ ʥʘʜʽʡʥʦʩʪʽ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʤʽʱʝʥʠʭ ʧʨʦʮʝʩʽʚ 

ʚʧʣʠʚʫ ʥʘ ʧʨʠʧʨʘʮʴʦʚʘʥʽ ʧʦʚʝʨʭʥʽ. 

ʈʦʟʛʣʷʜʦʤ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʽʤʘʥʥʷ ʤʘʪʝʨʽʘʣʫ 

ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʩʧʨʷʞʝʥʠʭ ʜʝʪʘʣʝʡ ʧʨʠ ʧʨʠʧʨʘʮʶʚʘʥʥʽ ʽ ʚʽʜʥʦʚʣʝʥʽ 

ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʩʪʫʧʥʽ: ʬʦʨʤʘ ʟʦʥʠ ʢʦʥʪʘʢʪʫ, ʚʠʜ ʪʝʨʪʷ, ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʝʨʭʦʥʴ 
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ʪʝʨʪʷ ʽ ʬʘʢʪʦʨʠ ʟʦʚʥʽʰʥʴʦʛʦ ʚʧʣʠʚʫ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʠʤ ʻ ʚʧʣʠʚ ʧʦʯʘʪʢʦʚʦʾ 

ʛʝʦʤʝʪʨʽʾ ʧʦʚʝʨʭʦʥʴ ʪʝʨʪʷ ʥʘ ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʫ ʧʨʠʧʨʘʮʶʚʘʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʦʚʝʨʭʦʥʴ ʪʝʨʪʷ. 

ɺʧʣʠʚ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʦʮʝʩʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʪʨʠʙʦʪʝʭʥʦʣʦʛʽʡ 

ʧʨʠʧʨʘʮʶʚʘʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʜʦʟʚʦʣʠʚ ʬʦʨʤʫʚʘʪʠ ʟʥʦʩʦʩʪʽʡʢʽ ʩʧʨʷʞʝʥʽ 

ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʝʡ. ʄʝʭʘʥʽʯʥʝ ʘʢʪʠʚʫʚʘʥʥʷ ʩʧʨʠʷʻ ʪʨʘʚʣʝʥʥʶ ʝʣʝʢʪʨʦʣʽʪʦʤ 

ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʩʧʨʷʞʝʥʴ ʚ ʟʦʥʽ ʾʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʢʦʥʪʘʢʪʫ, ʘ 

ʥʘʷʚʥʽʩʪʴ ʧʦʚʝʨʭʥʝʚʠʭ ʧʣʽʚʦʢ ʽ ʛʘʟʦʫʪʚʦʨʝʥʥʷ ʟʤʝʥʰʫʻ ʨʦʟʪʨʘʚʣʶʚʘʥʥʷ 

ʧʦʚʝʨʭʦʥʴ, ʨʦʟʜʽʣʝʥʠʭ ʝʣʝʢʪʨʦʣʽʪʦʤ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʤʦʞʣʠʚʠʤ ʰʣʷʭʦʤ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʧʨʠʧʨʘʮʶʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʩʧʨʷʞʝʥʴ ʜʝʪʘʣʝʡ ʛʽʜʨʦʘʛʨʝʛʘʪʽʚ ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʦʙʢʘ 

ʪʨʠʙʦʪʝʭʥʦʣʦʛʽʡ ʧʨʠʧʨʘʮʶʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʟʘʢʦʥʽʚ ʧʨʦʪʽʢʘʥʥʷ 

ʝʣʝʢʪʨʦʭʽʤʽʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʆʜʥʘʢ ʜʣʷ ʜʘʥʠʭ ʩʧʨʷʞʝʥʴ ʥʘ 

ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʝʣʝʢʪʨʦʣʽʪʘʭ ʚʦʥʦ ʫʩʢʣʘʜʥʝʥʝ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʚʝʣʠʢʠʭ 

ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʽ ʤʘʣʠʭ ʟʘʟʦʨʘʭ ʤʘʻ ʤʽʩʮʝ ʛʨʘʥʠʯʥʠʡ ʨʝʞʠʤ ʪʝʨʪʷ, ʱʦ ʟʤʝʥʰʫʻ 

ʜʽʶ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʥʘ ʧʨʦʮʝʩ ʧʨʠʧʨʘʮʶʚʘʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ. ʋ ʜʘʥʽʡ 

ʩʠʪʫʘʮʽʾ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʜʢʠʭ ʘʜʩʦʨʙʝʥʪʽʚ ʚ ʩʢʣʘʜʽ 

ʝʣʝʢʪʨʦʣʽʪʫ, ʷʢʽ ʘʜʩʦʨʙʫʶʯʠʩʴ ʥʘ ʧʦʚʝʨʭʥʷʭ ʪʝʨʪʷ ʟʘʧʦʙʽʛʘʶʪʴ ʨʦʟʚʠʪʢʫ ʥʘ ʥʠʭ 

ʪʨʽʱʠʥ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʧʨʠ ʤʝʭʘʥʽʯʥʽʡ ʚʟʘʻʤʦʜʽʾ ʧʦʚʝʨʭʦʥʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʾʭ 

ʘʢʪʠʚʘʮʽʷ ʚ ʣʦʢʘʣʴʥʠʭ ʤʽʩʮʷʭ, ʦʯʠʱʝʥʥʷʤ ʚʽʜ ʘʜʩʦʨʙʝʥʪʽʚ, ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ. ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʘʜʩʦʨʙʝʥʪʽʚ ʻ ʦʣʝʾʥʦʚʘ ʢʠʩʣʦʪʘ, 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʥʘ ʷʢ ʜʦʙʘʚʢʘ ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʣʠʚ, ʘ ʚ ʛʽʜʨʘʚʣʽʯʥʠʭ 

ʤʘʰʠʥʘʭ ï ʷʢ ʧʨʦʪʠʟʘʜʠʨʥʠʡ ʟʘʩʽʙ. 
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ʩʧʦʩʦʙʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʽ ʪʝʦʨʝʪʠʯʥʦʾ ʽ ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʠʩʪʝʤ. ɿ 
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ʮʽʻʾ ʪʦʯʢʠ ʟʦʨʫ ʚ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʩʠʩʪʝʤʥʦ-ʩʧʨʷʤʦʚʘʥʠʡ ʧʽʜʭʽʜ 

ʙʫʜʫʻʪʴʩʷ ʥʘ ʚʠʢʦʥʘʥʥʽ ʚʠʤʦʛ ʜʦ ʙʫʜʴ-ʷʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʯʘʩʪʠʥʽ 

ʨʽʟʥʦʩʪʦʨʦʥʥʴʦʛʦ ʨʦʟʛʣʷʜʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʩʽʭ ʽʩʪʦʪʥʠʭ ʾʭ ʬʘʢʪʦʨʽʚ, ʷʢ ʦʙ'ʻʢʪʽʚ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʻʜʠʥʦʛʦ 

ʮʽʣʦʛʦ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʟʘʻʤʦʟʚ'ʷʟʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʧʽʜʩʠʩʪʝʤ, 

ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʭ ʜʦʩʷʛʥʝʥʥʶ ʩʧʽʣʴʥʦʾ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ. ʋ ʩʚʦʶ ʯʝʨʛʫ, 

ʩʠʩʪʝʤʥʦ-ʩʧʨʷʤʦʚʘʥʠʡ ʧʽʜʭʽʜ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʟʘʛʘʣʴʥʘ ʤʝʪʦʜʦʣʦʛʽʷ ʥʘʫʢʠ, ʷʢʘ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʩʚʽʪʦʛʣʷʜʥʠʭ ʢʦʥʮʝʧʮʽʷʭ. 

ɺ ʪʦʡ ʯʘʩ ʩʠʩʪʝʤʥʦ-ʩʧʨʷʤʦʚʘʥʠʡ ʧʽʜʭʽʜ ʥʝ ʚʽʜʦʙʨʘʞʘʻ ʟʤʽʩʪʫ ʚʩʽʻʾ 

ʩʫʢʫʧʥʦʩʪʽ ʧʨʠʥʮʠʧʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤ, ʚ ʟʚ'ʷʟʢʫ ʟ ʯʠʤ ʚʦʥʠ ʥʝ 

ʤʦʞʫʪʴ ʩʘʤʦʩʪʽʡʥʦ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʥʘʡʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʽ ʽ ʙʘʟʦʚʽ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʪʝʦʨʽʾ ʥʘʜʽʡʥʦʩʪʽ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʛʽʧʦʪʝʟʘ ʧʨʦ ʥʘʡʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʡ, 

ʢʦʥʮʝʧʪʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ, 

ʟʘʣʠʰʘʶʯʠʩʴ ʢʦʤʧʣʝʢʩʥʠʤʠ, ʧʦʚʠʥʥʽ ʚʽʜʦʙʨʘʞʘʪʠ ʥʝ ʪʽʣʴʢʠ ʾʭ ʷʢ ʩʠʩʪʝʤʥʫ 

ʦʨʛʘʥʽʟʘʮʽʶ ʧʦʙʫʜʦʚʠ, ʘʣʝ ʡ ʝʚʦʣʶʮʽʡʥʠʡ ʽ ʫʧʨʘʚʣʽʥʩʴʢʠʡ ʘʩʧʝʢʪʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʩʪʽʡʥʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ. 

ʎʝ ʪʘʢ ʟʚʘʥʠʡ ʬʽʟʠʢʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʽʜʭʽʜ. 

ʗʢʱʦ ʥʘʫʢʦʚʠʤ ʬʫʥʜʘʤʝʥʪʦʤ ʩʠʩʪʝʤʥʦ-ʩʧʨʷʤʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʻ ʟʘʛʘʣʴʥʘ 

ʪʝʦʨʽʷ ʩʠʩʪʝʤ, ʪʦ ʥʘʫʢʦʚʠʤ ʬʫʥʜʘʤʝʥʪʦʤ ʬʽʟʠʢʦ-ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʚʚʘʞʘʶʪʴ 

ʬʽʟʠʯʥʠʡ ʟʤʽʩʪ ʩʪʘʥʫ ʩʠʩʪʝʤ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʚʽʜʦʙʨʘʞʝʥʥʽ. 

ɺʘʞʣʠʚʠʤ ʧʨʠʥʮʠʧʦʤ ʬʽʟʠʢʦ-ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʝʭʥʽʯʥʠʭ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʩʣʽʜ ʚʚʘʞʘʪʠ ʽ ʚʠʟʥʘʯʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʡʦʛʦ 

ʨʝʘʣʽʟʘʮʽʾ ʚ ʦʙʣʘʩʪʽ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɸʣʛʦʨʠʪʤ ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʽ 

ʦʧʝʨʘʮʽʾ: 

- ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʢʪʫʘʣʴʥʠʭ, ʧʨʦʛʨʘʤʥʠʭ ʮʽʣʝʡ, ʬʦʨʤʫʚʘʥʥʷ ʽ ʧʦʩʪʘʥʦʚʢʘ 

ʟʘʚʜʘʥʴ ʧʦ ʾʭ ʜʦʩʷʛʥʝʥʥʶ; 

- ʚʠʙʽʨ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʠʭ ʮʽʣʝʡ ʦʙ'ʻʢʪʽʚ ʽ ʟʘʩʦʙʽʚ ʫ ʬʦʨʤʽ ʩʠʩʪʝʤ 

ʚʽʜʧʦʚʽʜʥʦʾ ʾʤ ʩʢʣʘʜʥʦʩʪʽ; 

- ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʮʠʭ ʩʠʩʪʝʤ ʨʦʙʦʯʦʛʦ (ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ) ʪʘ 

ʟʦʚʥʽʰʥʴʦʛʦ (ʦʪʦʯʝʥʥʷ) ʩʝʨʝʜʦʚʠʱ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʾʭ ʽʩʥʫʚʘʥʥʷ; 

- ʚʠʚʯʝʥʥʷ ʧʝʨʝʜʽʩʪʦʨʽʾ, ʩʪʘʥʫ ʽ ʤʦʞʣʠʚʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʦʙʨʘʥʦʾ 

ʩʠʩʪʝʤʠ, ʾʾ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʧʨʦʮʝʩʽʚ ʾʭ ʚʟʘʻʤʦʜʽʾ; 

- ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʽʻʾ ʩʠʩʪʝʤʠ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʾʾ ʨʽʚʥʽʚ ʧʦʚʥʦʾ ʷʢʦʩʪʽ, ʱʦ ʚʨʘʭʦʚʫʻ ʩʪʫʧʽʥʴ 

ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ ʟ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʮʠʤ ʚʠʪʨʘʪ; 

- ʦʨʛʘʥʽʟʘʮʽʷ ʟʘʤʢʥʫʪʠʭ ʢʦʥʪʫʨʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʜʣʷ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʧʝʨʝʚʝʜʝʥʥʷ ʾʾ ʟ ʽʩʥʫʶʯʦʛʦ ʚ ʧʨʦʛʥʦʟʦʚʘʥʠʡ ʩʪʘʥ; 

- ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʤʘʢʩʠʤʘʣʴʥʘ ʬʦʨʤʘʣʽʟʘʮʽʷ ʩʠʩʪʝʤʠ, ʨʦʙʦʯʦʛʦ 

(ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ) ʽ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱ ʽ ʚʩʴʦʛʦ, ʱʦ ʤʘʻ ʚʽʜʥʦʰʝʥʥʷ ʜʦ 

ʦʙ'ʻʢʪʽʚ, ʧʨʦʮʝʩʽʚ ʽ ʬʘʢʪʦʨʽʚ ʥʘ ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʾʭ ʬʽʟʠʯʥʠʤ ʟʤʽʩʪʦʤ; 
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- ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʻʾ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʮʠʨʢʫʣʶʻ ʧʦ ʢʘʥʘʣʘʭ ʧʨʷʤʦʛʦ ʽ 

ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ. 

ɿ ʧʦʟʠʮʽʡ ʩʫʯʘʩʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʨʽʚʥʷ ʨʦʟʫʤʽʥʥʷ ʪʝʭʥʽʯʥʠʭ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʠʩʪʝʤ, ʩʪʨʫʢʪʫʨʘ ʬʽʟʠʢʦ-ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1. 
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ʤʦʜʝʣʶʚʘʥʥʷ 

ʊʝʦʨʽʷ 

ʧʨʦʮʝʩʽʚ ʪʘ 

ʦʧʝʨʘʮʽʡ 

ʊʝʦʨʽʷ 

ʘʣʛʦʨʠʪʤʽʚ 

 
ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʬʽʟʠʢʦ-ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʟ ʥʘʧʨʷʤʢʘʤʠ ʡʦʛʦ 

ʨʝʘʣʽʟʘʮʽʾ 

 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʬʽʟʠʢʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʽʜʭʽʜ ʦʙʨʘʥʦ ʚ ʷʢʦʩʪʽ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʧʦʙʫʜʦʚʠ ʟʤʽʩʪʦʚʥʦʾ ʯʘʩʪʠʥʠ ʟʘʛʘʣʴʥʦʾ ʪʝʦʨʽʾ 

ʧʜ̔ʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʥʘ 

ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ. ʈʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʦʨʝʪʠʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʩʠʩʪʝʤ, ʚ ʦʩʥʦʚʽ 

ʷʢʠʭ ʣʝʞʘʪʴ ʧʨʦʮʝʩʠ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ, ʩʪʘʣʦ ʥʘʫʢʦʚʠʤ 

ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʬʽʟʠʢʦ-ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ. 

ʈʦʟʨʦʙʣʝʥʦ ʩʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ ʨʦʟʚʠʪʢʫ ʤʝʪʦʜʦʣʦʛʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ (ʨʠʩ 2). 
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ʂʦʤʧʣʝʢʩʥʠʡ 

ʧʽʜʭʽʜ 

ʂʦʤʧʣʝʢʩʥʘ 

ʤʝʪʦʜʦʣʦʛʽʷ 

ʜʦʩʣʽʜʞʝʥʥʷ 

ʉʠʩʪʝʤʥʠʡ 

ʧʽʜʭʽʜ 

ʉʠʩʪʝʤʥʘ 

ʤʝʪʦʜʦʣʦʛʽʷ 

ʜʦʩʣʽʜʞʝʥʥʷ 

ʌʽʟʠʢʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʽʜʭʽʜ 

ʌʽʟʠʢʦ-ʽʥʬʦʨʤʘʮʽʡʥʘ ʤʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʥʷ 

 
ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʨʦʟʚʠʪʢʫ ʬʽʟʠʢʦ-ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ  
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ɿʜʽʡʩʥʶʶʯʠ ʪʝʦʨʝʪʠʯʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ ʟ ʧʦʟʠʮʽʡ ʬʽʟʠʢʦ-ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʧʽʜʭʦʜʫ, ʜʦʩʚʽʜʫ ʨʦʟʨʦʙʢʠ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʦʞʥʘ ʫʷʚʠʪʠ ʩʪʨʫʢʪʫʨʫ ʤʝʪʦʜʦʣʦʛʽʾ 

ʧʽʜʭʦʜʫ ʷʢ ʧʨʦʜʫʢʪʫ ʨʦʟʚʠʪʢʫ ʟʘʛʘʣʴʥʦʾ ʪʝʦʨʽʾ ʩʪʚʦʨʝʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʷʢʽ ʤʘʶʪʴ 

ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʽʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʤʘʶʪʴ ʤʽʩʮʝ ʧʨʦʮʝʩʠ, ʢʦʣʠ ʟʦʚʩʽʤ ʥʦʚʽ ʽ ʮʽʣʢʦʤ ʧʨʘʮʝʟʜʘʪʥʽ 

ʩʠʩʪʝʤʠ ʟʘʩʪʘʨʽʚʘʶʪʴ ʪʘʢ ʰʚʠʜʢʦ, ʱʦ ʥʝ ʚʩʪʠʛʘʻ ʥʘʚʽʪʴ ʚʩʪʦʷʪʠʩʷ 

ʩʫʧʨʦʚʦʜʞʫʶʯʠʡ ʧʦʥʷʪʽʡʥʠʡ ʘʧʘʨʘʪ ʪʘ ʧʨʦʛʨʘʤʥʦ-ʤʘʪʝʤʘʪʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʱʦ ʫʩʢʣʘʜʥʶʻ ʨʦʟʫʤʽʥʥʷ ʦʜʠʥ ʦʜʥʦʛʦ, ʚʠʨʦʙʥʠʢʽʚ ʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʽ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ. ʌʽʟʠʢʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʽʜʭʽʜ ʩʪʦʩʦʚʥʦ ʢʦʥʢʨʝʪʥʠʭ 

ʪʝʭʥʽʯʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ, ʤʦʞʝ ʙʫʪʠ ʫʩʧʽʰʥʦ ʨʝʘʣʽʟʦʚʘʥʠʡ ʪʽʣʴʢʠ ʥʘ 

ʦʩʥʦʚʽ ʚʩʝʙʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʦʙʣʘʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʽ ʨʦʟʚôʷʟʘʥʥʽ ʧʨʦʙʣʝʤʠ ʥʘʜʽʡʥʦʩʪʽ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 
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ʆʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤ ʪʝʭʥʽʯʥʦʛʦ (ʊʉ) ʤʘʰʠʥ 

ʚ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʘʰʠʥ 

ʪʘ ʙʘʛʘʪʦʚʠʤʽʨʥʦʩʪʽ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʩʠʪʫʘʮʽʡ. ʇʦʢʘʟʘʥʦ, ʱʦ ʚ ʦʩʥʦʚʫ ʨʦʟʚ'ʷʟʘʥʥʷ 

ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʜʦʮʽʣʴʥʦ ʧʦʢʣʘʩʪʠ ʤʝʪʦʜʠ ʢʽʙʝʨʬʽʟʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʡ ʚʨʘʭʫʚʘʪʠ ʾʭ 

ʧʨʠ ʩʪʚʦʨʝʥʥʽ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʩʠʩʪʝʤʠ ʊʉ ʤʘʰʠʥ. ɺʠʷʚʣʝʥʦ 

ʥʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʤʦʞʣʠʚʦʩʪʽ ʢʽʙʝʨʬʽʟʠʯʥʠʭ ʩʠʩʪʝʤ (ʂʌʉ), ʘ ʪʘʢʦʞ ʫʧʨʘʚʣʽʥʥʷ 

ʥʠʤʠ. ɿ'ʷʩʦʚʘʥʦ, ʱʦ ʧʨʠ ʧʦʙʫʜʦʚʽ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʪʘ ʢʦʤʧʦʥʝʥʪʥʠʭ ʤʦʜʝʣʝʡ 

ʢʽʙʝʨʬʽʟʠʯʥʠʭ ʩʠʩʪʝʤ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ ʾʭ ʩʪʨʫʢʪʫʨʫ, ʟ'ʷʩʫʚʘʪʠ ʾʭ ʩʭʦʞʽʩʪʴ 

ʽ ʚʽʜʤʽʥʥʦʩʪʽ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ. ɺ ʷʢʦʩʪʽ ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ 

ʪʘʢʠʭ ʩʠʩʪʝʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʠʩʪʝʤʥʠʡ ʽ ʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟʠ. ʇʦʢʘʟʘʥʦ, ʱʦ 

ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʽʙʝʨʬʽʟʠʯʥʠʭ ʩʠʩʪʝʤ ʊʉ ʻ ʫʤʦʚʦʶ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʽ. ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʽʙʝʨʬʽʟʠʯʥʠʭ 

ʩʠʩʪʝʤ ʩʚʽʜʯʠʪʴ, ʱʦ ʚʦʥʠ ʻ ʧʨʦʛʨʝʩʠʚʥʠʤ ʢʨʦʢʦʤ ʜʦ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʩʠʩʪʝʤ ʊʉ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ. ʎʝ ʧʝʨʝʜʫʩʽʤ ʩʠʩʪʝʤʘ ʪʝʭʥʽʯʥʦʛʦ ʩʝʨʚʽʩʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʘʰʠʥ ʪʘ ʤʦʙʽʣʴʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ, ʱʦ ʙʘʟʫʻʪʴʩʷ 

ʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽʡ ʩʪʨʘʪʝʛʽʾ ʾʭ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʧʨʦʙʣʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʢʽʙʝʨʬʽʟʠʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʊʉ ʪʽʩʥʦ 

ʧʦʚôʷʟʘʥʘ ʽʟ ʩʫʯʘʩʥʦʶ ʧʨʦʙʣʝʤʦʶ ʦʙʨʦʙʢʠ ʚʝʣʠʢʦʶ ʟʘ ʦʙʩʷʛʦʤ ʙʘʟʠ ʜʘʥʠʭ 

(ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʤʘʰʠʥ), ʟʨʦʩʪʘʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʩʠʪʫʘʮʽʡ ʽ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʷʜʫ 

ʨʘʜʠʢʘʣʴʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʨʽʰʝʥʴ. ʆʜʥʠʤ ʟ ʚʘʨʽʘʥʪʽʚ ʪʘʢʦʛʦ ʨʽʰʝʥʥʷ ʻ 

ʨʦʟʧʦʜʽʣʝʥʝ ʽʥʪʝʣʝʢʪʫʘʣʴʥʝ ʤʝʨʝʞʝʚʝ ʫʧʨʘʚʣʽʥʥʷ, ʟʘʩʥʦʚʘʥʝ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʢʽʙʝʨʬʽʟʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʧʨʠ ʩʪʚʦʨʝʥʥʽ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʽ 

ʩʠʩʪʝʤʠ ʊʉ. 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʢʦʥʮʝʧʮʽʾ ʤʝʭʘʥʽʟʤʫ ʨʦʙʦʪʠ  ʂʌʉ, ʪʦ ʚʦʥʘ ʘʥʘʣʦʛʽʯʥʘ 

ʤʝʭʘʥʽʟʤʫ ʨʦʙʦʪʠ ʤʫʣʴʪʠʘʛʝʥʪʥʠʭ ʩʠʩʪʝʤ (ʄɸʉ). ʈʘʟʦʤ ʟ ʪʠʤ ʂʌʉ ʤʘʶʪʴ 

ʙʽʣʴʰʫ ʤʦʙʽʣʴʥʽʩʪʴ ʘʛʝʥʪʽʚ ʽ ʥʘʷʚʥʝ ʚʢʣʶʯʝʥʥʷ ʚ ʩʝʨʝʜʦʚʠʱʘ ʬʽʟʠʯʥʦʛʦ ʪʘ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʨʦʩʪʦʨʽʚ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʢʦʣʝʢʪʠʚʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ.  

ɺ ʢʽʙʝʨʬʽʟʠʯʥʽʡ ʩʠʩʪʝʤʽ ʪʝʭʥʽʯʥʦʛʦ ʩʝʨʚʽʩʫ ʤʘʰʠʥ ʫʚʘʛʫ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ 

ʨʦʟʨʦʙʮʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ, ʷʢʘ ʻ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ʟ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ. ʇʨʠ ʮʴʦʤʫ, ʘʢʪʫʘʣʴʥʠʤʠ 

ʟʘʣʠʰʘʶʪʴʩʷ ʤʝʪʦʜʠ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʢʽʙʝʨʬʽʟʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʢʦʥʮʝʧʪʫʘʣʴʥʠʡ ʧʽʜʭʽʜ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʽʙʝʨʬʽʟʠʯʥʠʭ ʩʠʩʪʝʤ ʊʉ. ɿʘʟʥʘʯʝʥʝ ʧʝʨʝʜʫʩʽʤ ʩʪʦʩʫʻʪʴʩʷ 

ʣʦʛʽʩʪʠʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʊʉ. ʅʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ, ʱʦ ʧʽʜʚʠʱʫʻʪʴʩʷ 
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ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʊʉ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʬʽʟʠʢʦ-

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ, ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʽ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ʥʘ ʦʩʥʦʚʽ ʨʦʟʧʦʜʽʣʴʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʤʝʭʘʪʨʦʥʥʠʤʠ ʤʦʜʫʣʷʤʠ. ʅʘ ʦʩʥʦʚʽ 

ʢʽʙʝʨʬʽʟʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʤʦʞʣʠʚʘ ʦʨʛʘʥʽʟʘʮʽʷ ʣʦʛʽʩʪʠʯʥʠʭ ʮʝʥʪʨʽʚ ʩʠʩʪʝʤ ʊʉ ʚ 

ʋʢʨʘʾʥʽ, ʘ ʥʘ ʦʩʥʦʚʽ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʥʠʭ ʩʭʝʤ ʧʨʦʮʝʩʫ 

ʜʦʩʪʘʚʢʠ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ 

ʊʉ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʟʛʽʜʥʦ ʢʽʙʝʨʬʽʟʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʢʽʙʝʨʬʽʟʠʯʥʽ ʩʠʩʪʝʤʠ ʊʉ 

ʩʪʚʦʨʶʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʘʮʽʾ ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ: ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ 

(Internet of things ï IoT); ʚʙʫʜʦʚʘʥʽ ʩʠʩʪʝʤʠ (Embedded system ï ES); ʧʦʚʩʶʜʥʽ 

(Ubiquitous computing ï UC) ʽ ʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ (Cloud computing ï CC); 

ʤʝʨʝʞʝʚʠʡ ʦʙʤʽʥ (Network exchange ï NE). 

ʆʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʂʌʉ ʻ ʩʢʣʘʜʥʽʩʪʴ ʾʭ ʧʦʙʫʜʦʚʠ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʱʦ 

ʚʠʤʘʛʘʻ ʟʘʣʫʯʝʥʥʷ ʬʘʭʽʚʮʽʚ ʚ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʽ ʧʽʜʪʨʠʤʢʠ. ʉʢʣʘʜʥʽʩʪʴ 

ʢʽʙʝʨʬʽʟʠʯʥʠʭ ʩʠʩʪʝʤ ʊʉ ʦʙʫʤʦʚʣʶʻ ʽ ʩʢʣʘʜʥʽʩʪʴ ʟʘʛʘʣʴʥʦʛʦ ʾʭ ʚʠʟʥʘʯʝʥʥʷ, ʾʭ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ, ʷʢʽ ʧʦʜʘʶʪʴ ʯʝʨʝʟ ʧʝʨʝʨʘʭʫʚʘʥʥʷ ʩʫʢʫʧʥʦʩʪʽ 

ʾʭ ʬʫʥʢʮʽʡ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʾʭ ʨʝʘʣʽʟʘʮʽʶ ʟ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʚ ʘʩʧʝʢʪʽ 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʂʌʉ ʚʨʘʭʦʚʫʻʪʴʩʷ ʢʦʤʧʣʝʢʩ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ, ʤʝʨʝʞʝʚʠʭ ʽ 

ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɺ ʘʩʧʝʢʪʽ ʫʧʨʘʚʣʽʥʥʷ ʂʌʉ ï ʮʝ ʨʦʟʧʦʜʽʣʝʥʽ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ, ʷʢʽ ʤʽʩʪʷʪʴ ʚʙʫʜʦʚʘʥʽ ʢʦʤʧ'ʶʪʝʨʠ ʽ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʚʫʟʣʠ ʟ 

ʫʧʨʘʚʣʽʥʥʷʤ ʩʫʢʫʧʥʽʩʪʶ ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɺ ʘʩʧʝʢʪʽ ʤʝʪʦʜʠʢʠ ʦʙʯʠʩʣʝʥʥʷ 

ʂʌʉ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʨʦʟʧʦʜʽʣʝʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʽ ʤʽʩʪʷʪʴ ʣʘʥʮʶʛʠ 

ʟʚʦʨʦʪʥʠʭ ʟʚ'ʷʟʢʽʚ, ʚ ʷʢʠʭ ʬʽʟʠʯʥʽ ʧʨʦʮʝʩʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʙʯʠʩʣʝʥʥʷ ʽ ʥʘʚʧʘʢʠ. 

ʆʩʢʽʣʴʢʠ ʢʽʙʝʨʬʽʟʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʦʙʫʜʦʚʠ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʽʙʝʨʬʽʟʠʯʥʠʭ ʩʠʩʪʝʤ ʊʉ ʨʦʟʚʠʚʘʻʪʴʩʷ ʜʠʥʘʤʽʯʥʦ, ʪʦ ʚ ʜʘʥʽʡ 

ʨʦʙʦʪʽ ʩʪʚʦʨʝʥʽ ʡʦʛʦ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʪʘ ʨʦʟʨʦʙʣʝʥʽ ʥʦʚʽ ʜʦʜʘʪʢʠ 

ʚʧʨʦʚʘʜʞʝʥʴ ʥʘ ʧʨʘʢʪʠʮʽ, ʱʦ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʘʜʽʡʥʦʩʪʽ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ. 
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ʇʽʜʚʠʱʝʥʥʷ ʨʝʩʫʨʩʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʫʭʦʤʠʭ ʩʧʨʷʞʝʥʴ ʜʝʪʘʣʝʡ ʩʠʣʦʚʠʭ 

ʘʛʨʝʛʘʪʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʘʰʠʥ (ʊʄ) ʟ ʤʦʪʦʨʥʦʶ ʪʘ ʪʨʘʥʩʤʽʩʽʡʥʦʶ ʦʣʠʚʘʤʠ 

ʨʦʟʛʣʷʥʫʪʦ ʚʠʭʦʜʷʯʠ ʟ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʪʨʠʙʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʇʦʢʘʟʘʥʦ, 

ʱʦ ʷʢʽʩʪʴ ʨʦʙʦʯʠʭ ʦʣʠʚ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʣʦʚʠʭ ʘʛʨʝʛʘʪʽʚ 

ʜʦʧʦʚʥʶʶʪʴ ʦʜʥʘ ʦʜʥʫ. ɿ'ʷʩʦʚʘʥʦ, ʱʦ ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʨʦʙʦʪʠ ʤʦʪʦʨʥʠʭ ʽ 

ʪʨʘʥʩʤʽʩʽʡʥʠʭ ʦʣʠʚ, ʾʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʙʝʟʧʝʯʫʻ ʥʝ ʪʽʣʴʢʠ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʥʘʜʽʡʥʦʩʪʽ ʊʄ, ʘʣʝ ʽ ʪʨʠʙʦʣʦʛʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʫʭʦʤʠʭ ʩʧʨʷʞʝʥʴ 

ʜʝʪʘʣʝʡ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʧʘʣʠʚʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɺʠʟʥʘʯʝʥʦ, ʱʦ 

ʢʦʤʧʦʟʠʮʽʡʥʽ ʜʦʙʘʚʢʠ ʟ ʚʠʩʦʢʦʤʦʜʫʣʴʥʠʤʠ ʥʘʧʦʚʥʶʚʘʯʘʤʠ ʥʘ ʦʩʥʦʚʽ 

ʛʝʦʤʦʜʠʬʽʢʘʪʦʨʽʚ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʨʝʩʫʨʩ ʩʠʣʦʚʠʭ ʘʛʨʝʛʘʪʽʚ ʊʄ ʥʘ 

ʦʩʥʦʚʽ ʟʤʽʥʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʨʦʙʦʯʠʭ ʦʣʠʚ. ɺʠʷʚʣʝʥʦ ʤʝʭʘʥʽʟʤ ʜʽʾ ʪʘʢʠʭ ʜʦʙʘʚʦʢ ʡ ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʨʠʯʠʥʠ ʪʘ 

ʭʘʨʘʢʪʝʨ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʣʠʚ. ɺʩʪʘʥʦʚʣʝʥʦ ʪʘʢʦʞ 

ʥʘʡʩʧʨʠʡʥʷʪʣʠʚʽʰʽ ʨʝʞʠʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʧʨʷʞʝʥʴ ʜʝʪʘʣʝʡ ʟ ʤʘʩʪʠʣʴʥʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʢʣʘʜʦʚʠʭ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʜʦʙʘʚʢʠ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʤʘʩʪʠʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʪʦʨʥʠʭ ʽ ʪʨʘʥʩʤʽʩʽʡʥʠʭ ʦʣʠʚ 

ʧʦʢʨʘʱʫʶʪʴ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʜʦʙʘʚʢʠ ʾʭ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ 

(ʇɸʈ), ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʠʩʘʜʦʢ, ʷʢʽ ʥʘ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʥʷʭ ʜʝʪʘʣʝʡ ʬʦʨʤʫʶʪʴ 

ʤʽʮʥʽ ʧʦʣʽʤʦʣʝʢʫʣʷʨʥʽ ʰʘʨʠ, ʱʦ ʟʘʧʦʙʽʛʘʶʪʴ ʽʥʪʝʥʩʠʚʥʦʤʫ ʟʥʦʰʫʚʘʥʥʶ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʥʘʚʘʥʪʘʞʝʥʴ, ʰʚʠʜʢʦʩʪʝʡ ʪʘ ʪʝʤʧʝʨʘʪʫʨ ʚ 

ʩʧʨʷʞʝʥʥʷʭ ʜʝʪʘʣʝʡ ʩʠʣʦʚʦʛʦ ʘʛʨʝʛʘʪʫ ʊʄ. ʇʽʜ ʜʽʻʶ ʧʦʣʷ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ 

ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʥʷʭ ʩʧʨʷʞʝʥʥʷ ʜʝʪʘʣʝʡ ʚ ʟʦʥʽ ʪʝʨʪʷ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʦʮʝʩʠ 

ʢʦʥʢʫʨʝʥʪʥʦʾ ʬʽʟʠʯʥʦʾ ʘʜʩʦʨʙʮʽʾ ʤʦʣʝʢʫʣ ʇɸʈ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʙʘʚʢʠ. ɹʽʣʴʰ 

ʘʢʪʠʚʥʽ ʤʦʣʝʢʫʣʠ ʚʠʪʽʩʥʷʶʪʴ ʟ ʧʦʚʝʨʭʥʽ ʤʝʥʰ ʘʢʪʠʚʥʽ ʽ ʯʝʨʝʟ ʣʘʪʝʥʪʥʠʡ ʧʝʨʽʦʜ 

ʯʘʩʫ ʥʘʩʪʘʻ ʨʽʚʥʦʚʘʞʥʠʡ ʩʪʘʥ, ʧʨʠ ʷʢʦʤʫ ʥʘ ʧʦʚʝʨʭʥʽ ʪʝʨʪʷ ʜʝʪʘʣʝʡ ʩʧʨʷʞʝʥʥʷ 

ʬʦʨʤʫʶʪʴʩʷ ʘʥʪʠʬʨʠʢʮʽʡʥʠʡ ʰʘʨ ʘʙʦ ʧʣʽʚʢʘ, ʘ ʪʘʢʦʞ ʧʨʠʧʦʚʝʨʭʥʝʚʠʡ ʰʘʨ 

ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʦʣʠʚʠ. ʊʦʚʱʠʥʘ ʩʬʦʨʤʦʚʘʥʦʛʦ ʰʘʨʫ (ʧʣʽʚʢʠ) ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʝʣʠʯʠʥʠ ʩʠʣʦʚʦʛʦ ʧʦʣʷ ʥʘʚʘʥʪʘʞʝʥʴ, ʘʢʪʠʚʥʦʩʪʽ ʤʦʣʝʢʫʣ ʢʦʤʧʦʟʠʮʽʡʥʦʾ 

ʦʣʠʚʠ, ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʩʪʘʥʫ. ʆʩʢʽʣʴʢʠ ʧʽʩʣʷ ʧʨʠʧʨʘʮʶʚʘʥʥʷ 

ʩʧʨʷʞʝʥʴ ʜʝʪʘʣʝʡ ʩʠʣʦʚʝ ʧʦʣʝ ʥʘʚʘʥʪʘʞʝʥʴ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʠʤ, ʪʦ 

ʧʦʚʝʨʭʥʝʚʘ ʘʢʪʠʚʥʽʩʪʴ ʤʦʣʝʢʫʣ ʇɸʈ ʜʦʙʘʚʦʢ ʟʘʣʝʞʘʪʠʤʝ ʚʽʜ ʚʝʣʠʯʠʥʠ 

ʧʦʩʪʽʡʥʦʛʦ ʜʠʧʦʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʾʭ ʧʦʣʷʨʥʦ-ʘʢʪʠʚʥʦʾ ʯʘʩʪʠʥʠ ʚ ʦʣʠʚʽ. 

ʄʦʣʝʢʫʣʠ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʜʦʙʘʚʢʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʙ'ʻʤʽ 

ʦʣʠʚʠ, ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ, ʫʪʚʦʨʶʶʯʠ ʨʽʟʥʽ ʟʘ ʙʫʜʦʚʦʶ ʽ ʬʦʨʤʦʶ 
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ʥʘʜʤʦʣʝʢʫʣʷʨʥʽ ʩʪʨʫʢʪʫʨʠ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʦʣʠʚʠ ʚ ʧʨʠʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ. ʊʘʢʘ 

ʚʟʘʻʤʦʜʽʷ ʤʘʻ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʫ ʧʨʠʨʦʜʫ, ʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ 

ʥʘʜʤʦʣʝʢʫʣʷʨʥʠʭ ʩʪʨʫʢʪʫʨ ʚ ʧʨʠʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʧʨʠʩʘʜʢʠ ʫ ʦʣʠʚʽ ʪʘ ʜʠʧʦʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʤʦʣʝʢʫʣ ʇɸʈ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʠʭ ʤʦʣʝʢʫʣ ʫ ʦʣʠʚʽ, ʤʦʜʠʬʽʢʦʚʘʥʽʡ ʢʦʤʧʦʟʠʮʽʡʥʦʶ ʜʦʙʘʚʢʦʶ ʥʘ 

ʦʩʥʦʚʽ ʛʝʦʤʦʜʠʬʽʢʘʪʦʨʘ, ʨʦʩʪʝ ʢʽʣʴʢʽʩʪʴ ʾʭ ʟʽʪʢʥʝʥʴ ʟ ʫʪʚʦʨʝʥʥʷʤ ʘʩʦʮʽʘʪʽʚ ʚ 

ʧʨʠʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʦʣʠʚʠ. ʇʦ ʜʦʩʷʛʥʝʥʥʶ ʜʝʷʢʦʛʦ 

ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʘʢʪʠʯʥʦ ʫʩʽ ʤʦʣʝʢʫʣʠ ʢʦʤʧʦʥʝʥʪʽʚ 

ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʜʦʙʘʚʢʠ ʙʫʜʫʪʴ ʟʥʘʭʦʜʠʪʠʩʴ ʚ ʘʩʦʮʽʡʦʚʘʥʦʤʫ ʩʪʘʥʽ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʪʦʨʥʠʭ ʽ 

ʪʨʘʥʩʤʽʩʽʡʥʠʭ ʦʣʠʚ ʧʦʢʘʟʘʥʦ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʠʩʘʜʦʢ ʚ ʥʠʭ ʧʝʨʝʚʠʱʫʶʪʴ 

ʧʦʨʦʛʦʚʽ ʟʥʘʯʝʥʥʷ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʤʦʣʝʢʫʣ ʧʨʠʩʘʜʦʢ ʚ ʦʣʠʚʽ 

ʫ ʧʨʠʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʘʩʦʮʽʘʪʠʚʥʦʤʫ ʩʪʘʥʽ ʽ ʤʘʶʪʴ 

ʥʘʜʤʦʣʝʢʫʣʷʨʥʫ ʩʪʨʫʢʪʫʨʫ. ʊʘʢʦʛʦ ʨʦʜʫ ʩʪʘʥʠ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʦʣʠʚʠ 

ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʝʬʝʢʪʠʚʥʦʤʫ ʬʦʨʤʫʚʘʥʥʶ ʛʨʘʥʠʯʥʠʭ ʤʘʩʪʠʣʴʥʠʭ ʰʘʨʽʚ ʥʘ 

ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʥʷʭ ʩʧʨʷʞʝʥʴ ʜʝʪʘʣʝʡ ʯʝʨʝʟ ʟʚ'ʷʟʢʠ ʤʽʞ ʩʦʙʦʶ ʧʦʣʷʨʥʦ-

ʘʢʪʠʚʥʠʭ ʯʘʩʪʠʥ ʤʦʣʝʢʫʣ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʽ 

ʛʝʦʤʦʜʠʬʽʢʘʪʦʨʘ. ɺʦʥʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫʩʝʨʝʜʠʥʽ ʘʩʦʮʽʘʪʫ, ʘ ʥʝʧʦʣʷʨʥʽ 

ʚʫʛʣʝʚʦʜʥʝʚʽ ʨʘʜʠʢʘʣʠ ï ʟʦʚʥʽ.  

ʂʨʽʤ ʪʦʛʦ, ʜʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʠʧʦʚʝʨʭʥʝʚʠʭ ʜʦ ʨʦʙʦʯʠʭ 

ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʰʘʨʽʚ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʦʣʠʚʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʤʘʶʪʴ ʭʘʨʘʢʪʝʨ 

ʥʝʥʴʶʪʦʥʽʚʩʴʢʦʾ ʨʽʜʠʥʠ. ʋ ʪʘʢʠʭ ʨʽʜʠʥʘʭ ʚʽʜʧʦʚʽʜʥʦ ʤʝʥʰʘ ʢʽʥʝʤʘʪʠʯʥʘ 

ʚôʷʟʢʽʩʪʴ ʪʘ ʧʽʜʚʠʱʝʥʘ ʝʬʝʢʪʠʚʥʘ ʰʚʠʜʢʽʩʪʴ ʟʩʫʚʫ ʾʾ ʧʽʜ ʰʘʨʽʚ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʚ ʦʩʥʦʚʽ ʨʫʭʫ ʽ ʪʝʧʣʦʦʙʤʽʥʫ ʥʝʥʴʶʪʦʥʽʚʩʴʢʠʭ 

ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʦʣʠʚ ʣʝʞʘʪʴ ʧʨʫʞʥʦʧʣʘʩʪʠʯʥʽ ʜʝʬʦʨʤʘʮʽʾ ʽ ʨʝʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʦʧʠʩʫʶʪʴʩʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ ʤʝʭʘʥʽʢʠ. ɿ ʪʦʯʢʠ 

ʟʦʨʫ ʬʽʟʠʯʥʦʾ ʭʽʤʽʾ ʧʦʚʝʜʽʥʢʫ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʦʣʠʚʠ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ, ʷʢ 

ʥʝʥʴʶʪʦʥʽʚʩʴʢʫ ʨʽʜʠʥʫ, ʘ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʝʦʣʦʛʽʾ ï ʤʦʞʣʠʚʦ ʧʦʙʫʜʫʚʘʪʠ 

ʤʘʪʝʤʘʪʠʯʥʫ ʪʘ ʬʽʟʠʯʥʫ ʤʦʜʝʣʽ ʾʾ ʧʦʚʝʜʽʥʢʠ. 

ɺʠʷʚʣʝʥʦ ʩʪʨʫʢʪʫʨʥʽ ʫʩʢʣʘʜʥʝʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʫ ʧʨʠʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʘʭ 

ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʦʣʠʚʠ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʤʝʟʦʤʦʨʬʽʟʤʫ. ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʮʽʻʾ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʥʝʧʨʷʤʽ ʤʝʪʦʜʠ 

ʦʮʽʥʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʣʠʚ. ɺʠʭʦʜʷʯʠ ʟ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ, ʟ'ʷʩʦʚʘʥʦ: ʯʠʤ ʚʠʱʘ ʧʦʚʝʨʭʥʝʚʘ ʘʢʪʠʚʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ 

ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʦʣʠʚʠ ʫ ʧʨʠʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ, ʪʠʤ ʙʽʣʴʰʦʶ ʤʽʨʦʶ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʚʠʭʦʜʫ ʾʾ ʤʦʣʝʢʫʣ ʥʘ ʧʦʚʝʨʭʥʶ ʪʝʨʪʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ 

ʷʚʠʱʘ ʘʜʩʦʨʙʮʽʾ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʜʽʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʦʣʠʚ ʥʘ ʨʦʙʦʯʫ ʧʦʚʝʨʭʥʶ ʜʝʪʘʣʽ 

ʧʝʨʝʜʫʩʽʤ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ ʪʘʢʦʞ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʢʣʘʜʦʚʽ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʜʦʙʘʚʢʠ ʧʦʯʠʥʘʶʪʴ 

ʧʨʘʮʶʚʘʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ. ʇʦʢʨʘʱʝʥʥʷ ʪʨʠʙʦʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦʚ'ʷʟʘʥʽ ʽʟ ʩʪʨʫʢʪʫʨʥʠʤʠ ʧʝʨʝʙʫʜʦʚʘʤʠ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʦʣʠʚ ʫ 

ʧʨʠʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ. ʇʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ ʜʦʚʛʽ ʦʩʽ 
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ʤʦʣʝʢʫʣ ʨʦʟʤʽʱʫʶʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ, ʱʦ ʽʩʪʦʪʥʦ 

ʟʤʝʥʰʫʻ ʩʠʣʫ ʪʝʨʪʷ ʽ ʚʽʜʧʦʚʽʜʥʦ ʟʥʦʩ ʜʝʪʘʣʽ ʡ ʟʘʟʥʘʯʝʥʝ ʦʙʫʤʦʚʣʶʻ ʦʨʛʘʥʽʟʘʮʽʾ 

ʩʪʘʥʫ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʠʩʘʜʢʠ 

ʜʦʚʛʽ ʦʩʽ ʤʦʣʝʢʫʣ ʦʨʽʻʥʪʫʶʪʴʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ 

ʜʝʪʘʣʝʡ, ʟʙʽʣʴʰʫʶʯʠ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ, ʪʦʙʪʦ ʟʘʨʦʱʫʻʪʴʩʷ ʧʨʦʩʪʽʨ ʟʘʟʦʨʫ ʤʽʞ 

ʩʧʨʷʞʝʥʠʤʠ ʜʝʪʘʣʷʤʠ ʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʩʪʘʥʫ ʦʙʣʽʪʝʨʘʮʽʾ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ'ʷʟʢʦʩʪʽ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ 

ʦʣʠʚ, ʫ ʧʨʠʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ, ʷʢʽ ʟʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ 

ʥʝʥʴʶʪʦʥʽʚʩʴʢʠʭ ʨʽʜʠʥ, ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʨʘʞʝʥʽ ʦʜʥʠʤ ʧʘʨʘʤʝʪʨʦʤ h. ɿ 
ʨʝʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʾʭ ʜʦʮʽʣʴʥʦ ʦʮʽʥʶʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʟʘʣʝʞʥʽʩʪʶ 

ʰʚʠʜʢʦʩʪʽ ʟʩʫʚʫ ʚʽʜ ʥʘʧʨʫʞʝʥʥʷ ʟʩʫʚʫ. ʎʷ ʟʘʣʝʞʥʽʩʪʴ ʥʘ ʧʨʘʢʪʠʮʽ ʥʘʙʫʚʘʻ 

ʙʽʣʴʰ ʩʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʽ ʧʦʷʩʥʶʻʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʪʘ 

ʘʩʦʮʽʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʽ ʛʝʦʤʦʜʠʬʽʢʘʪʦʨʘ ʚ 

ʦʣʠʚʽ. ʇʨʠ ʥʝʟʥʘʯʥʦʤʫ ʥʘʧʨʫʞʝʥʥʽ ʟʩʫʚʫ ʩʪʨʫʢʪʫʨʥʠʡ ʢʘʨʢʘʩ ʢʦʤʧʦʟʠʮʽʡʥʦʾ 

ʦʣʠʚʠ ʟʘʟʥʘʻ ʧʨʫʞʥʠʭ, ʮʽʣʢʦʤ ʟʚʦʨʦʪʥʠʭ ʜʝʬʦʨʤʘʮʽʡ. ɼʝʬʦʨʤʘʮʽʾ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʜʦ ʤʝʞʽ ʧʣʠʥʥʦʩʪʽ, ʧʨʦʪʽʢʘʶʪʴ ʙʝʟ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ ʪʘ ʭʘʨʘʢʪʝʨʫ ʚʟʘʻʤʦʜʽʾ. ʊʘʢʠʡ ʩʪʘʥ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʦʣʠʚʠ 

ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʤʦʜʝʣʣʶ ʐʚʝʜʦʚʘ-ɹʽʥʛʘʤʘ. 

ʋ ʜʝʷʢʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʦʣʠʚ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʪʨʫʢʪʫʨʥʠʡ ʢʘʨʢʘʩ 

ʚ ʦʙʣʘʩʪʽ ʧʝʨʝʭʦʜʫ ʜʦ ʚʩʪʘʥʦʚʣʝʥʦʾ ʤʝʞʽ ʧʣʠʥʥʦʩʪʽ ʨʫʡʥʫʻʪʴʩʷ ʪʘʢ ʽʥʪʝʥʩʠʚʥʦ, 

ʱʦ ʥʘʧʨʫʞʝʥʥʷ ʟʩʫʚʫ ʥʝ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʘ ʟʥʠʞʫʻʪʴʩʷ, ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʰʚʠʜʢʦʩʪʽ 

ʟʩʫʚʫ. ɿʘʟʥʘʯʝʥʝ ʩʚʽʜʯʠʪʴ, ʱʦ ʦʩʥʦʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʢʦʤʧʦʟʠʮʽʡʥʠʭ 

ʦʣʠʚ, ʟʜʽʡʩʥʶʻ ʥʝ ʚʝʣʠʯʠʥʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦʙʘʚʦʢ, ʘ ʤʽʨʘ ʾʭ ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʾ 

ʘʩʦʮʽʘʮʽʾ. 

ɺʠʥʠʢʥʝʥʥʷ ʫʤʦʚ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ 

ʩʧʨʷʞʝʥʴ ʜʝʪʘʣʝʡ ʟ ʤʘʩʪʠʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʧʦʚ'ʷʟʫʻʪʴʩʷ ʟ ʥʘʷʚʥʽʩʪʶ ʚ 

ʢʦʤʧʦʟʠʮʽʡʥʽʡ ʦʣʠʚʽ ʥʘ ʦʩʥʦʚʽ ʛʝʦʤʦʜʠʬʽʢʘʪʦʨʘ ʘʢʪʠʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ɼʽʷ 

ʩʢʣʘʜʫ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʜʦʙʘʚʦʢ, ʾʭ ʘʢʪʠʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʦʞʝ ʽʥʽʮʽʶʚʘʪʠ 

ʪʨʠʙʦʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ ʪʘ ʬʘʟʦʚʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʥʘ ʧʦʚʝʨʭʥʷʭ ʜʝʪʘʣʝʡ 

ʚʪʦʨʠʥʥʠʭ ʩʪʨʫʢʪʫʨ, ʷʢʽ ʧʽʜ ʜʽʻʶ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʰʚʠʜʢʽʩʥʦʛʦ ʬʘʢʪʦʨʫ 

ʩʧʨʘʮʴʦʚʫʶʪʴʩʷ ʪʘ ʚʽʜʥʦʚʣʶʶʪʴʩʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʬʦʨʤʫʚʘʥʥʷ 

ʘʥʪʠʬʨʠʢʮʽʡʥʦʛʦ ʰʘʨʫ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʦʣʠʚʠ ʘʙʦ ʘʥʪʠʬʨʠʢʮʽʡʥʦʾ ʟʘʭʠʩʥʦʾ 

ʧʣʽʚʢʠ. 

ɺʚʘʞʘʶʯʠ ʧʨʦʮʝʩ ʪʝʨʪʷ, ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʚʝʣʠʢʦʛʦ ʯʠʩʣʘ ʘʢʪʽʚ ʤʝʭʘʥʽʯʥʦʾ 

ʚʟʘʻʤʦʜʽʾ ʤʽʢʨʦʥʝʨʽʚʥʦʩʪʝʡ ʩʧʨʷʞʝʥʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ, ʨʦʟʛʣʷʥʝʤʦ ʤʝʭʘʥʽʟʤ 

ʩʪʚʦʨʝʥʥʷ ʘʥʪʠʬʨʠʢʮʽʡʥʦʾ ʧʣʽʚʢʠ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʧʦʨʫʰʫʻʪʴʩʷ ʨʽʚʥʦʚʘʞʥʠʡ 

ʩʪʘʥ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ ʩʧʨʷʞʝʥʠʭ ʜʝʪʘʣʝʡ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʽʥʽʤʫʤʫ 

ʧʦʪʝʥʮʽʘʣʴʥʦʾ ʝʥʝʨʛʽʾ ʜʝʬʦʨʤʦʚʘʥʦʾ ʟʦʥʠ. ʅʘʢʦʧʠʯʝʥʥʷ ʝʥʝʨʛʽʾ ʧʨʫʞʥʠʭ 

ʜʝʬʦʨʤʘʮʽʡ ʚ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʘʭ ʜʝʪʘʣʝʡ ʟʤʽʥʶʻ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ 

ʪʝʧʣʦʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʾʭ ʤʘʪʝʨʽʘʣʽʚ. ɿʚʘʞʘʶʯʠ ʥʘ ʤʘʣʽʩʪʴ ʦʙ'ʻʤʽʚ 

ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ, ʟʥʘʯʝʥʥʷ ʥʘʢʦʧʠʯʝʥʦʾ ʝʥʝʨʛʽʾ ʤʦʞʝ ʚʠʷʚʠʪʠʩʴ ʢʨʠʪʠʯʥʠʤʠ 

ʜʣʷ ʧʝʨʝʭʦʜʫ ʡʦʛʦ ʚ ʦʩʦʙʣʠʚʠʡ, ʥʘʜʟʙʫʜʞʝʥʠʡ ʩʪʘʥ ï ʪʨʠʙʦʧʣʘʟʤʫ. ʊʘʢʠʡ ʩʪʘʥ 

ʻ ʥʝʩʪʽʡʢʠʤ ʽ ʰʚʠʜʢʦ ʨʝʣʘʢʩʫʻ, ʧʝʨʝʭʦʜʷʯʠ ʜʦ ʧʦʯʘʪʢʦʚʦʛʦ ʩʪʘʥʫ, ʧʦʩʪʘʜʽʡʥʦ 

ʩʪʚʦʨʶʶʯʠ ʨʝʘʢʮʽʡʥʦʟʜʘʪʥʽ ʩʧʦʣʫʢʠ, ʱʦ ʤʘʶʪʴ ʨʘʜʠʢʘʣʴʥʫ, ʽʦʥʦʨʘʜʠʢʘʣʴʥʫ 
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ʘʙʦ ʽʦʥʥʫ ʩʪʨʫʢʪʫʨʫ, ʘ ʪʘʢʦʞ ʚʪʦʨʠʥʥʠʭ ʩʪʨʫʢʪʫʨ. 

ɿʘʟʥʘʯʝʥʽ ʧʨʦʮʝʩʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʝʤʽʩʽʻʶ ʝʣʝʢʪʨʦʥʽʚ ʟ ʧʦʚʝʨʭʥʽ ʪʝʨʪʷ 

ʚ ʢʦʤʧʦʟʠʮʽʡʥʫ ʦʣʠʚʫ. ɽʣʝʢʪʨʦʥʠ, ʩʧʽʚʫʜʘʨʷʶʯʠʩʴ ʟ ʤʦʣʝʢʫʣʘʤʠ ʦʣʠʚʠ ʽ 

ʘʪʦʤʘʤʠ ʨʝʯʦʚʠʥ ʢʦʤʧʦʥʝʥʪ ʜʦʙʘʚʢʠ, ʟʙʫʜʞʫʶʪʴ ʾʭ. ʎʝ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ 

ʽʦʥʥʦʛʦ ʨʦʟʧʘʜʫ ʩʪʨʫʢʪʫʨʠ ʤʦʣʝʢʫʣ ʘʢʪʠʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʙʘʚʢʠ, ʱʦ ʻ 

ʩʧʫʩʢʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʬʦʨʤʫʚʘʥʥʷ ʥʘ ʩʧʨʷʞʝʥʠʭ ʧʦʚʝʨʭʥʷʭ ʜʝʪʘʣʝʡ ʟʘʭʠʩʥʠʭ 

ʧʣʽʚʦʢ ʟ ʧʨʦʜʫʢʪʽʚ ʪʨʠʙʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ ʪʘ ʬʘʟʦʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ. ʅʘʩʣʽʜʢʦʤ 

ʦʧʠʩʘʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʚʠʙʽʨʢʦʚʘ ʘʜʩʦʨʙʮʽʷ ʽʦʥʽʚ ʧʨʦʪʠʣʝʞʥʦʛʦ ʟʥʘʢʫ, ʷʢʽ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʫ ʜʦʙʫʜʦʚʽ ʢʨʠʩʪʘʣʽʯʥʦʾ ˇʨʘʪʢʠ ʪʚʝʨʜʦʾ ʬʘʟʠ ʥʘ ʤʝʪʘʣʝʚʽʡ ʧʦʚʝʨʭʥʽ 

ʜʝʪʘʣʝʡ ʧʽʜ ʜʽʻʶ ʢʦʛʝʟʽʡʥʠʭ ʩʠʣ ʘʙʦ ʬʦʨʤʫʚʘʥʥʽ ʧʨʠʧʦʚʝʨʭʥʝʚʠʡ ʰʘʨ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʟʦʣʴ-ʛʝʣʴ ʬʘʟʦʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟ'ʷʩʦʚʘʥʦ ʬʦʨʤʫʚʘʥʥʷ ʥʝʥʴʶʪʦʥʽʚʩʴʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʠʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʦʣʠʚʠ ʪʘ ʟʘʭʠʩʥʦʾ ʘʥʪʠʬʨʠʢʮʽʡʥʦʾ ʧʣʽʚʢʠ 

ʥʘ ʨʦʙʦʯʽʡ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʨʝʩʫʨʩʫ 

ʩʠʣʦʚʠʭ ʘʛʨʝʛʘʪʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʘʰʠʥ. ʆʪʨʠʤʘʥʦ ʟʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ ʪʘ ʜʠʥʘʤʽʯʥʦʾ ʚ'ʷʟʢʦʩʪʽ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʽ ʛʝʦʤʦʜʠʬʽʢʘʪʦʨʘ ʂɻʄʊ-1 ʧʨʠ ʨʽʟʥʠʭ ʨʽʚʥʷʭ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʤʦʪʦʨʥʦʾ ʽ ʪʨʘʥʩʤʽʩʽʡʥʦʾ ʦʣʠʚʠ 

ʪʘ ʧʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʉʊɯʁʂʆʉʊɯ ʈʋʍʋ ɻʀʏʂʆɿɹʀʈɸʃʔʅʆɰ ʄɸʐʀʅʀ 

 

ɺ. ʄ. ɹʋʃɻɸʂʆɺ,  ʜ. ʪ. ʥ.,  ʧʨʦʬ., ʘʢʘʜ. ʅɸɸʅ,  ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʤʝʭʘʥʽʢʠ, 

ʆ. ʆ. ɼʋɹʈʆɺɯʅɸ, ʤʘʛʽʩʪʨ ʬʘʢʫʣʴʪʝʪʫ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘ ʜʠʟʘʡʥʫ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʪʝʭʥʦʣʦʛʽʯʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʤʫʰʫʻ ʘʛʨʝʛʘʪʫʚʘʪʠ 

ʘʩʠʤʝʪʨʠʯʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʤʘʰʠʥʠ (ʦʩʦʙʣʠʚʦ ʟʙʠʨʘʣʴʥʽ), 

ʢʦʣʠ ʪʨʘʢʪʦʨ ʧʦʚʠʥʝʥ ʨʫʭʘʪʠʩʷ ʧʦ ʦʜʥʽʡ ʯʘʩʪʠʥʽ ʧʦʣʷ, ʘ ʤʘʰʠʥʘ, ʱʦ ʚʠʢʦʥʫʻ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, ʧʦ ʜʽʣʷʥʮʽ ʧʦʣʷ, ʨʦʟʪʘʰʦʚʘʥʽʡ ʟʙʦʢʫ. ʎʝ, ʥʘʩʘʤʧʝʨʝʜ, 

ʩʪʦʩʫʻʪʴʩʷ ʘʛʨʝʛʘʪʫʚʘʥʥʷ ʧʨʠʯʽʧʥʠʭ ʘʩʠʤʝʪʨʠʯʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʟʙʠʨʘʣʴʥʠʭ 

ʤʘʰʠʥ, ʪʘʢʠʭ ʷʢ ʤʘʰʠʥʠ ʜʣʷ ʟʙʠʨʘʥʥʷ ʛʠʯʢʠ ʮʫʢʨʦʚʠʭ ʘʙʦ ʢʦʨʤʦʚʠʭ ʙʫʨʷʢʽʚ.  

ʉʣʽʜ  ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʥʘʩʣʽʜʦʢ ʘʩʠʤʝʪʨʠʯʥʦʩʪʽ ʜʘʥʦʛʦ ʛʠʯʢʦʟʙʠʨʘʣʴʥʦʛʦ 

ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʡʦʛʦ ʨʫʭ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʙʫʜʝ 

ʙʝʟʩʫʤʥʽʚʥʦ ʥʝʩʪʽʡʢʠʤ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʧʦʙʫʜʦʚʘʥʘ ʝʢʚʽʚʘʣʝʥʪʥʘ ʩʭʝʤʘ ʪʘʢʦʛʦ 

ʘʩʠʤʝʪʨʠʯʥʦʛʦ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʨʦʟʛʣʷʜʘʶʯʠ ʡʦʛʦ ʨʫʭ ʪʽʣʴʢʠ ʚ 

ʧʣʦʱʠʥʽ, ʱʦ ʧʘʨʘʣʝʣʴʥʘ ʧʣʦʱʠʥʽ ʧʦʚʝʨʭʥʽ ʧʦʣʷ (ʨʠʩ. 1).  

ʉʢʣʘʜʝʥʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ ʧʣʦʩʢʦʧʘʨʘʣʝʣʴʥʦʛʦ ʨʫʭʫ ʟʘʟʥʘʯʝʥʦʛʦ 

ʘʛʨʝʛʘʪʫ, ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʽ  ʚʠʭʽʜʥʽ ʨʽʚʥʷʥʥʷ ʫ ʬʦʨʤʽ ʃʘʛʨʘʥʞʘ II-ʛʦ ʨʦʜʫ.  

ɺ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʦʜʝʨʞʘʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʨʫʭʫ ʘʛʨʝʛʘʪʫ ʟʘ 

ʫʤʦʚʠ, ʱʦ ʢʫʪ b ʧʦʚʦʨʦʪʫ ʧʨʠʯʽʧʥʦʾ ʛʠʯʢʦʟʙʠʨʘʣʴʥʦʾ ʤʘʰʠʥʠ ʟʜʽʡʩʥʶʻ 

ʟʙʫʨʶʚʘʣʴʥʠʡ ʚʧʣʠʚ. ʄʘʻʤʦ: 

 
() () () ()

() () () ()

11 12 13 11

21 22 23 21

       , 

       .

S

S

K X s K s K s F s

K X s K s K s F s

j b a

j b a

Ö + Ö = - Ö + Öûî
ü

Ö + Ö = - Ö + Öîý

 (1) 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʽ (1) ʤʦʞʥʘ ʚʽʜʩʪʝʞʠʪʠ ʚʧʣʠʚ ʟʤʽʥʠ ʢʫʪʘ b ʧʦʚʦʨʦʪʫ 

ʧʨʠʯʽʧʥʦʾ ʛʠʯʢʦʟʙʠʨʘʣʴʥʦʾ ʤʘʰʠʥʠ ʥʘ ʢʦʣʠʚʘʥʥʷ ʢʫʨʩʦʚʦʛʦ ʢʫʪʘ j ʢʦʣʽʩʥʦʛʦ 

ʪʨʘʢʪʦʨʘ. 

ʇʽʩʣʷ ʩʢʣʘʜʘʥʥʷ ʧʨʦʛʨʘʤʠ ʯʠʩʣʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʧʨʦʚʝʜʝʥʦʛʦ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʥʘ ʇʂ ʦʪʨʠʤʘʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʥʘʤʠ ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʢʠ 

ʘʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʠʭ  ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʩʪʽʡʢʽʩʪʴ ʨʫʭʫ 

ʜʘʥʦʛʦ ʘʩʠʤʝʪʨʠʯʥʦʛʦ ʛʠʯʢʦʟʙʠʨʘʣʴʥʦʛʦ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ 

(ʨʠʩ. 2). 

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʥʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʚʧʣʠʚ 

ʰʚʠʜʢʦʩʪʽ ʦV  ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʫ ʜʘʥʦʛʦ ʛʠʯʢʦʟʙʠʨʘʣʴʥʦʛʦ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʥʘ ʘʤʧʣʽʪʫʜʥʽ ʯʘʩʪʦʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʣʠʚʘʥʴ 

ʢʫʨʩʦʚʦʛʦ ʢʫʪʘ j ʢʦʣʽʩʥʦʛʦ ʘʛʨʝʛʘʪʫʶʯʦʛʦ ʪʨʘʢʪʦʨʘ ʧʨʠ ʟʤʽʥʽ ʯʘʩʪʦʪʠ ʢʦʣʠʚʘʥʴ 

ʢʫʪʘ b ʚʽʜʭʠʣʝʥʥʷ ʧʨʠʯʽʧʥʦʾ ʛʠʯʢʦʟʙʠʨʘʣʴʥʦʾ ʤʘʰʠʥʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ 

ʧʣʦʱʠʥʽ. 
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ʈʠʩ. 1. ɽʢʚʽʚʘʣʝʥʪʥʘ ʩʭʝʤʘ ʘʩʠʤʝʪʨʠʯʥʦʛʦ ʛʠʯʢʦʟʙʠʨʘʣʴʥʦʛʦ  

ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ 

 

ʇʦ-ʧʝʨʰʝ, ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ ʟʙʫʨʶʚʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ (ʪʦʙʪʦ ʯʘʩʪʦʪʠ 

ʢʦʣʠʚʘʥʴ ʢʫʪʘ b) ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʜʠʥʘʤʽʯʥʦʶ ʩʠʩʪʝʤʦʶ, ʱʦ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʮʴʦʛʦ ʚʭʽʜʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʢʦʞʥʦʤʫ ʰʚʠʜʢʽʩʥʦʤʫ ʨʝʞʠʤʽ ʨʫʭʫ 

ʛʠʯʢʦʟʙʠʨʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻʪʴʩʷ (ʨʠʩ. 2). 

ʇʦ-ʜʨʫʛʝ, ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʦV  ʨʫʭʫ ʛʠʯʢʦʟʙʠʨʘʣʴʥʦʛʦ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʚʽʥ ʩʪʘʻ ʙʽʣʴʰ ʯʫʪʣʠʚʠʤ ʜʦ ʟʙʫʨʶʚʘʣʴʥʦʛʦ ʚʧʣʠʚʫ. 

ʅʘʧʨʠʢʣʘʜ, ʟʘ ʯʘʩʪʦʪʠ ʢʦʣʠʚʘʥʴ ʢʫʪʘ b ʥʘ ʨʽʚʥʽ ɤ = 4 ʩ
ï1

 ʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʘʛʨʝʛʘʪʫ 1,5 ʤĀʩ
ï1

 ʡʦʛʦ ʘʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʘʥʦʚʠʪʴ 0,09 

(ʢʨʠʚʘ 1, ʨʠʩ. 2). ʋ ʩʧʨʦʱʝʥʦʤʫ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʚʠʛʣʷʜʽ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʘ 

ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʟʙʫʨʝʥʥʷ (ʢʫʪʘ b) ʥʘ ʨʽʚʥʽ 5ʦ
 (ʽ ʮʝ ʻ ʚʽʜʯʫʪʥʠʤ) ʘʤʧʣʽʪʫʜʘ 

ʢʦʣʠʚʘʥʴ ʢʫʨʩʦʚʦʛʦ ʢʫʪʘ ű ʘʛʨʝʛʘʪʫʶʯʦʛʦ ʪʨʘʢʪʦʨʘ ʜʦʨʽʚʥʶʻ ʣʠʰʝ 0,45
ʦ
, ʱʦ ʻ 

ʧʨʘʢʪʠʯʥʦ ʥʝʧʦʤʽʪʥʠʤ. 
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ʈʠʩ. 2. ɸʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʫʨʩʦʚʦʛʦ ʢʫʪʘ j ʪʨʘʢʪʦʨʘ 

ʧʨʠ ʚʽʜʧʨʘʮʶʚʘʥʥʽ ʥʠʤ ʟʙʫʨʝʥʴ 

ʫ ʚʠʛʣʷʜʽ ʢʦʣʠʚʘʥʴ ʢʫʪʘ b ʧʦʚʦʨʦʪʫ ʛʠʯʢʦʟʙʠʨʘʣʴʥʦʾ ʤʘʰʠʥʠ 

ʟʘ ʨʽʟʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ ʘʛʨʝʛʘʪʘ: 

1 ï ʦV  = 1,5 ʤĀʩ
ï1

; 2 ï ʦV  = 2,0 ʤĀʩ
ï1

; 3 ï ʦV  = 2,5 ʤĀʩ
ï1 

ɿʘ ʰʚʠʜʢʦʩʪʽ ʦV  ʨʫʭʫ ʛʠʯʢʦʟʙʠʨʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ ʥʘ ʨʽʚʥʽ 2,5 ʤĀʩ
ï1

 ʽ ʪʽʻʾ ʞ 

ʯʘʩʪʦʪʠ ʢʦʣʠʚʘʥʴ ʟʙʫʨʝʥʥʷ ɤ = 4 ʩ
ï1

 ʘʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʜʠʥʘʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʟʨʦʩʪʘʻ ʜʦ ʧʦʟʥʘʯʢʠ 0,14 (ʢʨʠʚʘ 3, ʨʠʩ. 2). ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʧʝʨʝʜʥʽʤ ʰʚʠʜʢʽʩʥʠʤ ʨʝʞʠʤʦʤ (ʢʦʣʠ ʘʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʜʦʨʽʚʥʶʻ 0,09) ʮʝ ʤʘʡʞʝ ʫ 1,6 ʨʘʟʽʚ ʙʽʣʴʰʝ. ɺʦʜʥʦʯʘʩ, ʟʘ ʪʽʻʾ ʞ ʘʤʧʣʽʪʫʜʠ 

ʢʦʣʠʚʘʥʴ ʢʫʪʘ ɓ = 5
ʦ
 ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ ʢʫʨʩʦʚʦʛʦ ʢʫʪʘ ű ʪʨʘʢʪʦʨʘ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʪʠʤʝ 0,7
ʦ
. 

ʗʢ ʙʘʯʠʤʦ, ʫ ʷʢʽʩʥʦʤʫ ʧʣʘʥʽ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦV  ʨʫʭʫ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʘ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʙʘʞʘʥʦʛʦ ʟʨʦʩʪʘʥʥʷ 

ʘʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠ ʚʽʜʪʚʦʨʝʥʥʽ ʥʠʤ ʟʦʚʥʽʰʥʴʦʛʦ 

ʟʙʫʨʶʚʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʫ ʚʠʛʣʷʜʽ ʢʦʣʠʚʘʥʴ ʢʫʪʘ ʧʦʚʦʨʦʪʫ b ʛʠʯʢʦʟʙʠʨʘʣʴʥʦʾ 

ʤʘʰʠʥʠ. ʋ ʢʽʣʴʢʽʩʥʦʤʫ ʞ ʚʠʨʘʞʝʥʥʽ ʮʝʡ ʚʧʣʠʚ ʻ ʪʘʢʠʤ, ʷʢʠʡ ʥʝ ʤʦʞʝ 

ʧʦʛʽʨʰʠʪʠ ʧʨʘʢʪʠʯʥʫ ʩʪʽʡʢʽʩʪʴ ʨʫʭʫ ʜʘʥʦʛʦ ʛʠʯʢʦʟʙʠʨʘʣʴʥʦʛʦ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ. 
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ʋɼʂ 631.356.2:633.63 

 

ʇʆʇɽʈɽʏʅɯ ʂʆʃʀɺɸʅʅʗ ʂʆʈɽʅɽʇʃʆɼʋ ʋ ˆʈʋʅʊɯ ɿ 

ɺʈɸʍʋɺɸʅʅʗʄ ʁʆɻʆ ʇʈʋɾʅʆɼɽʄʇʌʋʖʏʀʍ ɺʃɸʉʊʀɺʆʉʊɽʁ  

 

ɯ. ɺ. ɻʆʃʆɺɸʏ, ʜ. ʪ. ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʤʝʭʘʥʽʢʠ, 

ɼ. ʉ. ʄʆʄʆʊʖʂ, ʩʪʫʜʝʥʪʢʘ ʬʘʢʫʣʴʪʝʪʫ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘ ʜʠʟʘʡʥʫ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ɺ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʢʦʨʝʥʝʟʙʠʨʘʣʴʥʽ ʤʘʰʠʥʠ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ʩʚʽʪʫ, 

ʦʩʥʘʱʫʶʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʚʽʙʨʘʮʽʡʥʠʤʠ ʚʠʢʦʧʫʚʘʣʴʥʠʤʠ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ. 

ʋ ʨʘʟʽ ʟʙʽʛʫ ʥʘʧʨʷʤʢʽʚ ʟʙʫʨʶʚʘʣʴʥʠʭ ʟʫʩʠʣʴ ʟ ʥʘʧʨʷʤʢʦʤ ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʫ 

ʚʽʙʨʘʮʽʡʥʦʛʦ ʚʠʢʦʧʫʚʘʣʴʥʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʤʘʻ ʤʽʩʮʝ ʽʩʪʦʪʥʘ ʟʤʽʥʘ ʫ 

ʧʨʦʪʽʢʘʥʥʽ ʧʨʦʮʝʩʫ ʚʽʙʨʘʮʽʡʥʦʛʦ ʚʠʢʦʧʫʚʘʥʥʷ ʢʦʨʝʥʝʧʣʦʜʽʚ.  

 ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʤʫʰʝʥʠʭ ʧʦʧʝʨʝʯʥʠʭ ʢʦʣʠʚʘʥʴ ʢʦʨʝʥʝʧʣʦʜʫ ʧʨʠ 

ʡʦʛʦ ʚʽʙʨʘʮʽʡʥʦʤʫ ʚʠʢʦʧʫʚʘʥʥʽ ʩʢʣʘʜʝʥʦ ʝʢʚʽʚʘʣʝʥʪʥʫ ʩʭʝʤʫ ʟʥʘʭʦʜʞʝʥʥʷ 

ʢʦʨʝʥʝʧʣʦʜʫ ʷʢ ʧʨʫʞʥʦʛʦ ʪʽʣʘ ʢʦʥʫʩʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ ʫ ˇʨʫʥʪʽ, ʷʢʠʡ ʻ 

ʧʨʫʞʥʦʜʝʤʧʬʫʶʯʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʘ ʪʘʢʦʞ ʧʨʠʢʣʘʜʝʥʠʭ ʜʦ ʥʴʦʛʦ ʟʦʚʥʽʰʥʽʭ 

ʩʠʣ. ʊʘʢʘ ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1.  

ɼʣʷ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʤʫʰʝʥʠʭ ʧʦʧʝʨʝʯʥʠʭ ʢʦʣʠʚʘʥʴ 

ʢʦʨʝʥʝʧʣʦʜʫ ʫ ʛʨʫʥʪʽ ʧʨʠ  ʡʦʛʦ ʚʽʙʨʘʮʽʡʥʦʤʫ ʚʠʢʦʧʫʚʘʥʥʽ  ʟʘʩʪʦʩʦʚʘʥʦ 

ʚʘʨʽʘʮʽʡʥʠʡ ʧʨʠʥʮʠʧ ʆʩʪʨʦʛʨʘʜʩʴʢʦʛʦ ï ɻʘʤʽʣʴʪʦʥʘ. 

ɺʠʭʦʜʷʯʠ ʟ ʫʤʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʥʘʚʝʜʝʥʽʡ ʝʢʚʽʚʘʣʝʥʪʥʽʡ ʩʭʝʤʽ, 

ʩʢʣʘʜʝʥʦ ʬʫʥʢʮʽʦʥʘʣ ʆʩʪʨʦʛʨʘʜʩʴʢʦʛʦ ï ɻʘʤʽʣʴʪʦʥʘ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʪʠʯʥʦ 

ʦʧʠʩʘʪʠ ʮʝʡ ʚʠʜ ʢʦʣʠʚʘʥʴ ʢʦʨʝʥʝʧʣʦʜʫ, ʪʘʢʦʛʦ ʚʠʛʣʷʜʫ: 
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 (1) 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʤʫʰʝʥʠʭ ʧʦʧʝʨʝʯʥʠʭ ʢʦʣʠʚʘʥʴ ʪʽʣʘ ʢʦʨʝʥʝʧʣʦʜʫ, 

ʟʘʢʨʽʧʣʝʥʦʛʦ ʚ ʛʨʫʥʪʽ,  ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ ʈʽʪʮʘ.  

ʋ ʧʽʜʩʫʤʢʫ ʦʪʨʠʤʘʥʦ ʟʘʢʦʥ ʚʠʤʫʰʝʥʠʭ ʧʦʧʝʨʝʯʥʠʭ ʢʦʣʠʚʘʥʴ ʪʽʣʘ 

ʢʦʨʝʥʝʧʣʦʜʫ, ʟʘʢʨʽʧʣʝʥʦʛʦ ʫ ˇʨʫʥʪʽ: 

( ) ( ) ( ) ( ), siny z t B U kz G V kz ta w
è ø

= Ö Ö - Ö Ö
é ùê ú

,     10 z z¢ < , (2) 

( ) ( ) ( ) ( ){ } ( )1, siny z t K V k z z B U kz G V kz ta w= Ö - Ö - + Ö - Ö Öè øê ú ,   1z z h¢ ¢ . (3) 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ ʇʂ ʟʘ ʩʢʣʘʜʝʥʦʶ ʧʨʦʛʨʘʤʦʶ ʧʦʙʫʜʦʚʘʥʽ 

ʛʨʘʬʽʢʠ, ʷʢʽ ʧʦʢʘʟʫʶʪʴ ʟʘʣʝʞʥʦʩʪʽ ʘʤʧʣʽʪʫʜʠ ʚʠʤʫʰʝʥʠʭ ʧʦʧʝʨʝʯʥʠʭ ʢʦʣʠʚʘʥʴ 
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ʢʦʨʝʥʝʧʣʦʜʫ ʷʢ ʧʨʫʞʥʦʛʦ ʪʽʣʘ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ (ʬʘʢʪʠʯʥʦ ʟʘʢʨʽʧʣʝʥʦʛʦ) ʫ 

ˇʨʫʥʪʽ ʷʢ ʫ ʧʨʫʞʥʦʜʝʤʧʬʫʶʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʚʽʜ ʚʝʣʠʯʠʥʠ ʘʤʧʣʽʪʫʜʠ 

ʟʙʫʨʶʚʘʣʴʥʦʾ ʩʠʣʠ, ʘ ʪʘʢʦʞ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʪʦʯʫʶʯʦʛʦ ʢʦʨʝʥʝʧʣʽʜ 

ʨ̌ʫʥʪʫ. ɻʨʘʬʽʢʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 2.  

 

  
ʈʠʩ. 1. ɽʢʚʽʚʘʣʝʥʪʥʘ ʩʭʝʤʘ ʧʦʧʝʨʝʯʥʠʭ ʢʦʣʠʚʘʥʴ ʢʦʨʝʥʝʧʣʦʜʫ, 

ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ˇʨʫʥʪʽ, ʧʨʠ ʚʽʙʨʘʮʽʡʥʦʤʫ ʡʦʛʦ ʚʠʢʦʧʫʚʘʥʥʽ 

 

ʗʢ, ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʠʭ ʛʨʘʬʽʢʽʚ, ʘʤʧʣʽʪʫʜʘ ʚʠʤʫʰʝʥʠʭ ʧʦʧʝʨʝʯʥʠʭ 

ʢʦʣʠʚʘʥʴ ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʧʨʠ ʩ = 1,0Ā10
5
é1,3Ā10

5
, ʅĀʤ

ï3
  ̔ z = 0,15 ʤ, z = 0,25 ʤ, 

ʪʦʙʪʦ ʫ ʪʦʯʮʽ ʟʘʭʦʧʣʝʥʥʷ ʢʦʨʝʥʝʧʣʦʜʫ ʨʦʙʦʯʠʤ ʦʨʛʘʥʦʤ ʪʘ ʥʘ ʢʽʥʮʽ 

ʢʦʨʝʥʝʧʣʦʜʫ. ʇʨʠ ʮʴʦʤʫ ʯʘʩʪʦʪʘ ʚʠʤʫʰʝʥʠʭ ʢʦʣʠʚʘʥʴ ʧʨʘʢʪʠʯʥʦ ʟʙʽʛʘʻʪʴʩʷ ʽʟ 

ʯʘʩʪʦʪʦʶ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ ʪʽʣʘ ʢʦʨʝʥʝʧʣʦʜʫ. ʋ ʮʴʦʤʫ ʜʽʘʧʘʟʦʥʽ ʟʥʘʯʝʥʴ 

ʧʨʫʞʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ˇʨʫʥʪʫ ʘʤʧʣʽʪʫʜʘ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 0,58 ʤ. ɿʘ ʚʩʽʭ ʽʥʰʠʭ 

ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʨʫʞʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ˇʨʫʥʪʫ ʘʤʧʣʽʪʫʜʘ ʙʣʠʟʴʢʘ ʜʦ ʥʫʣʷ ʽ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʢʽʣʴʢʦʭ ʤʽʣʽʤʝʪʨʽʚ. 
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a)  

ʙ) 
ʈʠʩ. 2. ɿʘʣʝʞʥʽʩʪʴ ʘʤʧʣʽʪʫʜʠ ʚʠʤʫʰʝʥʠʭ ʧʦʧʝʨʝʯʥʠʭ ʢʦʣʠʚʘʥʴ ʪʽʣʘ 

ʢʦʨʝʥʝʧʣʦʜʫ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʫʞʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ˇʨʫʥʪʫ c ʪʘ ʚʽʜ ʚʽʜʩʪʘʥʽ z 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʢʦʨʝʥʝʧʣʦʜʫ ʜʦ ʫʤʦʚʥʦʾ ʪʦʯʢʠ ʡʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ:  

a ï z = 0é0,15 ʤ, 

ʙ ï z = 0é0,25 ʤ, 

(ʘʤʧʣʽʪʫʜʘ ʟʙʫʨʶʚʘʣʴʥʦʾ ʩʠʣʠ ʅ = 500 ʅ, ʢʦʝʬʽʮʽʻʥʪ ʜʝʤʧʬʫʚʘʥʥʷ ʨ̌ʫʥʪʫ 

b = 6,5 (ʅĀʩ
ï2

)Āʤ
ï3
, ʯʘʩʪʦʪʘ ʟʙʫʨʶʚʘʣʴʥʦʾ ʩʠʣʠ n = 10 ɻʮ). 

ʆʪʞʝ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʦʪʨʠʤʘʥʽ ʜʽʘʧʘʟʦʥʠ ʟʥʘʯʝʥʴ 

ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʫʞʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ˇʨʫʥʪʫ, ʟʘ ʷʢʠʭ ʤʘʻ ʤʽʩʮʝ ʨʝʟʦʥʘʥʩʥʠʡ ʨʝʞʠʤ, 

ʪʦʙʪʦ ʟʥʘʯʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʧʦʧʝʨʝʯʥʠʭ ʚʠʤʫʰʝʥʠʭ ʢʦʣʠʚʘʥʴ ʧʨʫʞʥʦʛʦ ʪʽʣʘ 

ʢʦʨʝʥʝʧʣʦʜʫ ʧʝʨʝʚʠʱʫʻ ʜʦʧʫʩʪʠʤʽ ʤʝʞʽ, ʧʨʠ ʯʘʩʪʦʪʽ ʟʙʫʨʶʚʘʣʴʥʦʾ ʩʠʣʠ, ʱʦ 

ʜʦʨʽʚʥʶʻ n = 10ɻʮ. ʇʨʠ ʮʴʦʤʫ ʘʤʧʣʽʪʫʜʘ ʟʘʟʥʘʯʝʥʠʭ ʢʦʣʠʚʘʥʴ ʤʦʞʝ 

ʟʤʽʥʶʚʘʪʠʩʷ ʚʽʜ 0,58 ʜʦ 0,45 ʤ, ʦʩʦʙʣʠʚʦ ʚ ʪʦʯʢʘʭ ʟʘʭʦʧʣʝʥʥʷ ʢʦʨʝʥʝʧʣʦʜʫ ʽ ʥʘ 

ʡʦʛʦ ʢʽʥʮʽ. ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʡʦʛʦ ʦʙʣʘʤʫʚʘʥʥʷ, ʪʦʤʫ ʪʘʢʠʭ ʜʽʘʧʘʟʦʥʽʚ 

ʧʨʫʞʥʦʩʪʽ ˇʨʫʥʪʫ ʩʣʽʜ ʫʥʠʢʘʪʠ. ɿʘ ʚʩʽʭ ʽʥʰʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʨʫʞʥʦʾ 

ʜʝʬʦʨʤʘʮʽʾ ˇʨʫʥʪʫ ʘʤʧʣʽʪʫʜʘ ʙʣʠʟʴʢʘ ʜʦ ʥʫʣʷ ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʢʽʣʴʢʦʭ 

ʤʽʣʽʤʝʪʨʽʚ. 
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ʋɼʂ 631.356.4.02 

 

 ʊɽʆʈɽʊʀʏʅɽ ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʇɸʈɸʄɽʊʈɯɺ ʈʆɿʇʆɼɯʃʔʅʀʂɸ 

ɺʆʈʆʍʋ ʂɸʈʊʆʇʃɽɿɹʀʈɸʃʔʅʆɰ ʄɸʐʀʅʀ 

 

ɿ. ɺ. ʈʋɾʀʃʆ, ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʫ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘ ʜʠʟʘʡʥʫ, 

ʄ. ɸ. ɸʅɼʈɯɭɺʉʔʂɸ, ʩʪʫʜʝʥʪʢʘ ʬʘʢʫʣʴʪʝʪʫ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘ ʜʠʟʘʡʥʫ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

Cʝʧʘʨʘʮʽʷ ʧʽʜʢʦʧʘʥʦʛʦ ʚʦʨʦʭʫ ʻ ʦʩʥʦʚʥʦʶ ʦʧʝʨʘʮʽʻʶ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʢʘʨʪʦʧʣʽ, ʦʩʢʽʣʴʢʠ ʚʽʜ ʥʝʾ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘʣʝʞʠʪʴ 

ʷʢʽʩʪʴ ʨʦʙʦʪʠ ʢʘʨʪʦʧʣʝʟʙʠʨʘʣʴʥʠʭ ʤʘʰʠʥ.  

ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʝʧʘʨʘʪʦʨʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʧʦʢʘʟʫʻ, ʱʦ ʚ ʢʘʨʪʦʧʣʝʟʙʠʨʘʣʴʥʠʭ ʤʘʰʠʥʘʭ ʜʣʷ ʧʝʨʚʠʥʥʦʾ ʩʝʧʘʨʘʮʽʾ ˇʨʫʥʪʫ 

ʚʥʘʩʣʽʜʦʢ ʨʷʜʫ ʧʝʨʝʚʘʛ ʥʘʡʙʽʣʴʰʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʘʙʫʣʠ ʧʨʫʪʢʦʚʽ 

ʪʨʘʥʩʧʦʨʪʝʨʠ.  

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʝʥʥʷ ʢʘʨʪʦʧʣʷʥʦʛʦ ʚʦʨʦʭʫ ʧʦ 

ʰʠʨʠʥʽ ʧʨʫʪʢʦʚʦʛʦ ʩʝʧʘʨʫʚʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ ʥʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʘ  

ʢʦʥʩʪʨʫʢʮʽʷ V-ʧʦʜʽʙʥʦʛʦ ʨʦʟʧʦʜʽʣʴʥʠʢʘ, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʟ ʜʝʷʢʠʤ ʟʘʟʦʨʦʤ ʥʘʜ 

ʧʦʚʝʨʭʥʝʶ ʮʴʦʛʦ ʩʝʧʘʨʫʚʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ. ʎʝʡ ʨʦʟʧʦʜʽʣʴʥʠʢ ʨʦʟʧʦʜʽʣʷʻ 

ʧʦʪʽʢ ʚʦʨʦʭʫ ʥʘ ʪʨʘʥʩʧʦʨʪʝʨʽ ʥʘ ʜʚʘ ʧʦʪʦʢʠ ʽ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʥʘʜʘʥʥʷʤ ʧʦʣʦʪʥʫ 

ʪʨʘʥʩʧʦʨʪʝʨʘ ʥʝʦʙʭʽʜʥʠʭ ʚʝʨʪʠʢʘʣʴʥʠʭ ʚʽʙʨʘʮʽʡ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ 

ʨʦʟʧʦʜʽʣʝʥʥʷ ʢʘʨʪʦʧʣʷʥʦʛʦ ʚʦʨʦʭʫ ʧʦ ʰʠʨʠʥʽ ʪʨʘʥʩʧʦʨʪʝʨʘ. 

ɼʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʢʫʪʘ a ʨʦʟʭʠʣʫ ʢʨʠʣ 

ʨʦʟʧʦʜʽʣʴʥʠʢʘ ʩʢʣʘʜʝʥʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʨʫʭʫ ʯʘʩʪʠʥʢʠ ʢʘʨʪʦʧʣʷʥʦʛʦ 

ʚʦʨʦʭʫ, ʱʦ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʩʝʧʘʨʫʚʘʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʝʨʦʤ, ʧʨʠ ʡʦʛʦ ʚʟʘʻʤʦʜʽʾ ʟ 

ʧʦʚʝʨʭʥʝʶ ʢʨʠʣʘ ʨʦʟʧʦʜʽʣʴʥʠʢʘ.  

ɼʣʷ ʮʴʦʛʦ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ʧʨʦʩʪʦʨʦʚʘ ʝʢʚʽʚʘʣʝʥʪʥʘ ʩʭʝʤʘ ʚʟʘʻʤʦʜʽʾ 

ʯʘʩʪʠʥʢʠ ʢʘʨʪʦʧʣʷʥʦʛʦ ʚʦʨʦʭʫ ʟ ʧʦʚʝʨʭʥʝʶ ʨʦʟʧʦʜʽʣʴʥʠʢʘ (ʨʠʩ. 1).  

ʋ ʧʽʜʩʫʤʢʫ ʦʪʨʠʤʘʥʘ ʩʠʩʪʝʤʘ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ, 

ʷʢʘ ʦʧʠʩʫʻ ʨʫʭ ʯʘʩʪʠʥʢʠ ʚʦʨʦʭʫ M  ʟʘ ʥʘʷʚʥʦʩʪʽ ʨʦʟʧʦʜʽʣʴʥʠʢʘ ʧʦʪʦʢʫ 

ʢʘʨʪʦʧʣʷʥʦʛʦ ʚʦʨʦʭʫ ʥʘ ʩʝʧʘʨʫʚʘʣʴʥʦʤʫ ʪʨʘʥʩʧʦʨʪʝʨʽ. 
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ʉʠʩʪʝʤʘ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ (1) ʻ ʣʽʥʽʡʥʦʶ ʽ ʾʾ ʤʦʞʥʘ ʧʨʦ 

ʽʥʪʝʛʨʫʚʘʪʠ ʚ ʢʚʘʜʨʘʪʫʨʘʭ. 
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ʈʠʩ. 1. ɽʢʚʽʚʘʣʝʥʪʥʘ ʩʭʝʤʘ ʚʟʘʻʤʦʜʽʾ ʯʘʩʪʠʥʢʠ ʢʘʨʪʦʧʣʷʥʦʛʦ ʚʦʨʦʭʫ  

ʟ ʧʦʚʝʨʭʥʝʶ ʢʨʠʣʘ ʨʦʟʧʦʜʽʣʴʥʠʢʘ 

 

ʇʨʦʝʢʮʽʾ ʰʚʠʜʢʦʩʪʽ ʯʘʩʪʠʥʢʠ ʚʦʨʦʭʫ ʥʘ ʦʩʽ ʢʦʦʨʜʠʥʘʪ ʚʠʟʥʘʯʘʻʤʦ 

ʽʥʪʝʛʨʫʚʘʥʥʷʤ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ (1) ʟʘ ʥʘʩʪʫʧʥʠʭ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ: ʧʨʠ t  = 0, 

coso ʪʨx V a= , 0oz = . 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʫʻʤʦ: 
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ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʨʘʟʽʚ (2) ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ʧʨʦʛʨʘʤʠ 

ʯʠʩʣʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ ʇʂ ʧʦʙʫʜʦʚʘʥʦ ʛʨʘʬʽʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʯʘʩʪʠʥʦʢ ʢʘʨʪʦʧʣʷʥʦʛʦ ʚʦʨʦʭʫ ʚʟʜʦʚʞ ʢʨʠʣʘ ʨʦʟʧʦʜʽʣʴʥʠʢʘ ʚʽʜ ʯʘʩʫ t ʟʘ ʨʽʟʥʠʭ 

ʟʥʘʯʝʥʴ ʢʫʪʽʚ Ŭ ʨʦʟʭʠʣʫ ʢʨʠʣʘ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʢʦʣʠʚʘʥʴ ʧʦʣʦʪʥʘ ʧʦʜʘʚʘʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʝʨʘ (ʨʠʩ. 2). 



ɯX ʄʽʞʥʘʨʦʞʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʂʨʘʤʘʨʦʚʩʴʢʽ ʯʠʪʘʥʥʷè 

147 

 
 

ʈʠʩ. 2. ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ V  ʨʫʭʫ ʯʘʩʪʠʥʦʢ ʚʦʨʦʭʫ ʚʟʜʦʚʞ ʢʨʠʣʘ 

ʨʦʟʧʦʜʽʣʴʥʠʢʘ ʚʽʜ ʯʘʩʫ t ʟʘ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʢʫʪʘ Ŭ ʨʦʟʭʠʣʫ ʡʦʛʦ ʢʨʠʣʘ 

(f1 = f2 = 0,55, Vʪʨ = 2,0 ʤĀʩ
ï1

, ɓʪʨ = 22Á): 

1 ï Ŭ =30Á, ɤʪʨ = 4 ʨʘʜĀʩ
ï1

, ɸʪʨ = 

0,05 ʤ; 2 ï Ŭ =30Á, ɤʪʨ = 0, ɸʪʨ = 0; 

3 ï Ŭ =40Á, ɤʪʨ = 4 ʨʘʜĀʩ
ï1

, ɸʪʨ = 

0,05 ʤ; 4 ï Ŭ =40Á, ɤʪʨ = 0, ɸʪʨ = 0; 

5 ï Ŭ =45Á, ɤʪʨ = 4 ʨʘʜĀʩ
ï1

, ɸʪʨ = 

0,05 ʤ; 6 ï Ŭ =45Á, ɤʪʨ = 0, ɸʪʨ = 0; 

7 ï Ŭ =50Á, ɤʪʨ = 4 ʨʘʜĀʩ
ï1

, ɸʪʨ = 

0,05 ʤ; 8 ï Ŭ =50Á, ɤʪʨ = 0, ɸʪʨ = 0 

 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʧʦʢʘʟʫʻ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ V 

ʚʦʨʦʭʫ ʚʟʜʦʚʞ ʢʨʠʣʘ ʟʤʝʥʰʫʻʪʴʩʷ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʢʫʪʘ Ŭ ʨʦʟʭʠʣʫ ʢʨʠʣʘ. ʇʨʠ 

ʟʥʠʞʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚʦʨʦʭʫ ʤʝʥʰʝ ʜʦʧʫʩʪʠʤʦʾ ʚʝʣʠʯʠʥʠ, ʷʢʘ ʩʪʘʥʦʚʠʪʴ 

[V] = 1,62 ʤĀʩ
ï1
, ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʷ ʟʛʨʫʞʫʚʘʥʥʷ ʚʦʨʦʭʫ ʥʘ ʢʨʠʣʘʭ ʨʦʟʧʦʜʽʣʴʥʠʢʘ, 

ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʨʦʙʦʪʠ ʢʘʨʪʦʧʣʝʟʙʠʨʘʣʴʥʦʾ 

ʤʘʰʠʥʠ. ʆʪʞʝ, ʤʘʻ ʚʠʢʦʥʫʚʘʪʠʩʷ ʪʘʢʘ ʦʙʦʚôʷʟʢʦʚʘ ʫʤʦʚʘ: V Ó 1,62 ʤĀʩ
ï1

.  

ɿ ʦʪʨʠʤʘʥʠʭ ʛʨʘʬʽʢʽʚ ʪʘʢʦʞ ʚʠʧʣʠʚʘʻ, ʱʦ ʟʘ ʜʦʧʫʩʪʠʤʦʛʦ ʯʘʩʫ ʨʫʭʫ 

ʯʘʩʪʠʥʦʢ ʚʦʨʦʭʫ ʚʟʜʦʚʞ ʢʨʠʣʘ ʨʦʟʧʦʜʽʣʴʥʠʢʘ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ 

ʢʫʪʘ ʨʦʟʭʠʣʫ ʢʨʠʣʘ ʨʦʟʧʦʜʽʣʴʥʠʢʘ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ Ŭ = 40Áé45Á.  
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ʈɽɿʋʃʔʊɸʊʀ ɼʆʉʃɯɼɾɽʅʅʗ ʃʆʂɸʃʔʅʀʍ ʂʆʃʀɺɸʅʔ ʅɸ 

ʈʋʂʆʗʊʂɸʍ ʈʋʏʅʆɻʆ ɺɯɹʈʆʋɼɸʈʅʆɻʆ ʉʊʈʋʐʋɺɸʏɸ ʇʃʆɼɯɺ ɯ 

ʁʆɻʆ ɹɽɿʇɽʏʅʆʉʊɯ ɼʃʗ ʇʈɸʎɯɺʅʀʂɯɺ 

 

ʆ. ʄ. ʂʈʋʇʀʏ , ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʉ. ʆ. ʂʈʋʇʀʏ , ɺ. ɯ. ɼʅɽʉʔ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʥʘʫʢʦʚʠʡ ʮʝʥʪʨ çɯʥʩʪʠʪʫʪ ʤʝʭʘʥʽʟʘʮʽʾ  

ʪʘ ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘè 

ɺ. ɯ. ʉʂɯɹʏʀʂ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʚʽʙʨʘʮʽʾ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ 

ʨʫʢʠ ʧʨʘʮʽʚʥʠʢʘ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʚʽʙʨʦʫʜʘʨʥʠʤ ʩʪʨʫʰʫʚʘʯʝʤ ʥʝʦʙʭʽʜʥʦ 

ʜʦʩʣʽʜʠʪʠ ʧʘʨʘʤʝʪʨʠ ʣʦʢʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ʥʘ ʡʦʛʦ ʨʫʢʦʷʪʢʘʭ. 

ʈʫʯʥʠʡ ʚʽʙʨʦʫʜʘʨʥʠʡ ʩʪʨʫʰʫʚʘʯ [1, 2] ʫʪʨʠʤʫʻʪʴʩʷ ʥʘ ʧʣʝʯʽ ʧʨʘʮʽʚʥʠʢʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʣʷʤʢʠ 41 (ʨʠʩ. 1), ʷʢʘ ʯʝʨʝʟ ʝʣʘʩʪʠʯʥʽ ʚʩʪʘʚʢʠ ʢʨʽʧʠʪʴʩʷ ʜʦ 

ʥʘʧʨʷʤʥʦʾ ʰʪʘʛʠ 32, ʟʤʦʥʪʦʚʘʥʦʾ ʚ ʢʦʚʟʥʠʭ ʢʨʦʥʰʪʝʡʥʘʭ 30 ʽ 31 ʢʦʨʧʫʩʘ 2 

ʟʙʫʨʶʚʘʯʘ ʢʦʣʠʚʘʥʴ 1. ɼʝʤʧʬʝʨʥʽ ʧʨʫʞʠʥʠ 33, 34 ʟ ʨʝʛʫʣʶʚʘʣʴʥʠʤʠ 

ʫʧʦʨʘʤʠ 35, 36, ʱʦ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʥʘʧʨʷʤʥʽʡ ʰʪʘʥʟʽ 32, ʟʤʝʥʰʫʶʪʴ ʜʽʶ 

ʢʦʣʠʚʘʥʴ ʥʘ ʨʫʢʠ ʧʨʘʮʽʚʥʠʢʘ. ʆʢʨʽʤ ʮʴʦʛʦ ʩʪʨʫʰʫʚʘʯ ʫʪʨʠʤʫʻʪʴʩʷ ʧʨʘʮʽʚʥʠʢʦʤ 

ʟʘ ʨʫʢʦʷʪʢʠ 37 ʽ 43, ʷʢʽ ʦʩʥʘʱʝʥʽ ʝʣʝʤʝʥʪʘʤʠ ʛʘʩʽʥʥʷ ʢʦʣʠʚʘʥʴ. ʇʝʨʝʜʥʷ 

ʨʫʢʦʷʪʢʘ 37 ʧʦʢʨʠʪʘ ʧʦʨʠʩʪʠʤ ʝʣʘʩʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʽ ʟʤʦʥʪʦʚʘʥʘ ʥʘ 

ʥʘʧʨʷʤʥʽʡ ʰʪʘʥʟʽ 32 ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʫʞʠʥ 38, 39 [1, 2]. 
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˾͙ͫΦ мΦ ˽ ͙ͪͤͼ͙͍ͨͦ͊ ͫͻ͔ͣ͊ ͪͯ;͎ͤͦͦ ͍͎͋ͪͦͯ͒͊ͪͤͦͦ͜ ͫͭͪͯ΄͍ͯ͊;͊ ͍ͨͦ͒͜͡Υ  
1 ς ͘ ͋ͯͪΌ͍͊; ͙͍ͦ͊ͤ͟͡ΈΤ н ς ͟ ͦͪͨͯͫ ͋ͯͪ͘Ό͍͊;͊Τ оΣ п ς ͨ ͍ͦ͒ͤ͊͜ ͭ͊ ͍͔͔͒ͤ͊ ͦͤ͟͜;ͤ͜ ΄͔͔ͫͭͪͤ͜Τ р ς ͟ ͙͍ͪͦ΄͙ͨΤ с ς 
΄͊ͭͯͤΤ т ς ͨ ͍ͦͯͤ͘Τ у ς ͟ ͦͪͨͯͫ ͣͯͺ͙ͭΤ ф ς ͍ ͒͜ͼ͔͍ͤͭͪͦ͊ ͣͯͺͭ͊Τ млΣ мм ς ͨ ͍ͦ͒ͤ͊͜ ͭ͊ ͍͔͔͒ͤ͊ ;͙͙͊ͫͭͤ ͣͯͺ͙ͭΤ мн ς 
͍͙͎͒ͯͤ ͍ͤͯͭͪ͜΄ͤΈ͎ͦͦ ͎ͦͪ͘ΎͤͤΎΤ мо ς ͯ ͙͚͒͊ͪͤ ͔ͣͻ͊ͤͣ͘͜Τ мп ς ͼ͙ͤ͒ͪ͜͡Τ мрΣ мс ς ͟ ͙ͪ΄͙͟-ͯ ͙ͨͦͪΤ мтΣ му ς 
͍ͦͤ͘͟͜ ;͊΄͙͟Τ мф ς ͨ ͙ͪͯ͗ͤ͊Τ нлΣ нп ς ͪ ͔͎ͯ͡Ό͍͊͡Έͤ͜ ΄͚͙͊͋Τ нм ς ͟ ͍͙͚ͦͤ͘ ΄ͭͦ͟Τ ннΣ но ς ͯ ͙ͨͦͪΤ нр ς ́ ͎ͭ͊ͤ͊Τ 

26 ς ͍ ͊͗͜͡Έ ͍͔ͨͦͪͭ͊ͤͤΎ ΄͎͙ͭ͊ͤΤ нт ς ͍ ͙͡;͙͚͊ͫͭ ͊͘ͻ͍͊ͭΤ нуΣ н9 ς ͔ ͙͊ͫͭ͡;ͤ͜ ͨͦ͒ͯ΄͙͟Τ 
30, 31 ς ͟ ͪͦͤ΄͔͚͙ͭͤΤ он ς ͤ ͊ͨͪΎͣͤ͊ ΄͎ͭ͊ͤ͊Τ ооΣ опΣ оуΣ оф ς ͒ ͔ͣͨͺ͔ͪͤ͜ ͙͙ͨͪͯ͗ͤΤ орΣ ос ς ͯ ͙ͨͦͪΤ отΣ по ς 
ͪͯͦ͟Ύ͙ͭ͟Τ пл ς ͨ ͔͔ͦͨͪ;͙͚ͤ ͍͊͗͜͡ΈΤ пм ς ͯ ͙͍ͭͪͣͯ͊͡Έͤ͊ ͡Ύͣ͊͟Τ пн ς ͔ ͙͊ͫͭ͡;ͤ͊ ͍͍ͫͭ͊͊͟Τ пп ς ͍ ͊͗͜͡Έ 

͍ͯͨͪ͊ͤͤ͜͡Ύ ͙͔ͫͫͭͣͦΌ ͨͦ͒͊;͜ ͨ͊͡Έ͎ͤͦͦ ͍͙͎͒ͯͤ͊ ͍ͤͯͭͪ͜΄ͤΈ͎ͦͦ ͎ͦͪ͘ΎͤͤΎ 
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ʃʦʢʘʣʴʥʽ ʢʦʣʠʚʘʥʥʷ ʥʘ ʨʫʢʦʷʪʢʘʭ ʩʪʨʫʰʫʚʘʯʘ ʟʜʽʡʩʥʶʶʪʴʩʷ ʚ ʜʚʦʭ 

ʚʟʘʻʤʥʦ-ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʥʘʧʨʷʤʢʘʭ ʫʟʜʦʚʞ ʦʩʝʡ x ʪʘ y ʦʨʪʦʛʦʥʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ. ɺʽʩʴ y ʩʧʨʷʤʦʚʘʥʘ ʟʘ ʥʘʧʨʷʤʢʦʤ ʢʦʣʠʚʘʥʴ ʽ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʧʦʚʟʜʦʚʞʥʴʦʶ ʚʽʩʩʶ ʩʠʤʝʪʨʽʾ ʨʫʢʦʷʪʦʢ, ʘ ʚʽʩʴ x ï ʫʟʜʦʚʞ ʧʝʨʝʜʧʣʽʯʯʷ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʦʩʽ y. ʋ ʚʢʘʟʘʥʠʭ ʥʘʧʨʷʤʢʘʭ ʧʨʠʩʢʦʨʝʥʥʷ ʢʦʣʠʚʘʥʴ ʥʘ 

ʨʫʢʦʷʪʢʘʭ ʚʠʤʽʨʶʚʘʣʠʩʴ ʘʢʩʝʣʝʨʦʤʝʪʨʘʤʠ ɸʅʉ 114-02, ʱʦ ʢʨʽʧʠʣʠʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʣʝʡʢʦʾ ʩʪʨʽʯʢʠ (ʨʠʩ. 2). 

 

ʈʠʩ. 2. ʃʘʙʦʨʘʪʦʨʥʘ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʢʦʨʝʥʴ ʥʘ ʨʫʢʦʷʪʢʘʭ 

ʨʫʯʥʦʛʦ ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʩʪʨʫʰʫʚʘʯʘ ʧʣʦʜʽʚ:  

1 ï ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʠʩʢʦʨʝʥʴ; 2 ï ʘʢʩʝʣʝʨʦʤʝʪʨʠ ɸʅʉ 114-02; 3, 

5 ï ʟʘʜʥʷ ʽ ʧʝʨʝʜʥʷ ʨʫʢʦʷʪʢʠ; 4 ï ʩʪʨʫʰʫʚʘʯ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʢʦʣʠʚʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʨʫʢʦʷʪʢʘʭ ʩʪʨʫʰʫʚʘʯʘ ʚʟʜʦʚʞ 

ʦʩʝʡ x ʪʘ y ʧʨʦʚʦʜʠʣʠʩʷ ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʙʫʨʶʚʘʣʴʥʠʭ ʟʫʩʠʣʴ ʫ ʜʽʘʧʘʟʦʥʽ 

ʨʦʙʦʯʠʭ ʯʘʩʪʦʪ ʩʪʨʫʰʫʚʘʥʥʷ 40ï100 ʨʘʜ/ʩ (6,37ï15,92 ɻʮ) ʥʘ ʩʢʝʣʝʪʥʠʭ ʛʽʣʢʘʭ 

ʜʽʘʤʝʪʨʦʤ ʚ ʦʩʥʦʚʽ 90 ʤʤ. ʋ ʪʨʠʢʨʘʪʥʽʡ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ ʧʨʦʚʦʜʠʣʦʩʷ 20 ʟʘʤʽʨʽʚ 

ʧʨʠʩʢʦʨʝʥʴ ʢʦʣʠʚʘʥʴ ʥʘ ʨʽʟʥʠʭ ʯʘʩʪʦʪʘʭ ʫ ʨʦʙʦʯʦʤʫ ʜʽʘʧʘʟʦʥʽ. 

ʆʮʽʥʢʫ ʜʦʧʫʩʪʠʤʦʾ ʚʽʙʨʘʮʽʾ ʥʘ ʨʫʢʦʷʪʢʘʭ ʩʪʨʫʰʫʚʘʯʘ ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʶ ʤʝʪʦʜʠʢʦʶ [3], ʟʘ ʷʢʦʶ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʢʦʨʝʢʪʦʚʘʥʝ ʟʘ 

ʯʘʩʪʦʪʦʶ ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʧʨʠʩʢʦʨʝʥʥʷ ʘs  ʢʦʣʠʚʘʥʴ: 

 
2

1

( )
k

ʘ i i

i

Ks s
=

=ä , (2) 

ʜʝ Ki  ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʘʙʦ ʞ ʢʦʝʬʽʮʽʻʥʪʠ ʚʽʜʥʦʩʥʦʾ ʰʢʽʜʣʠʚʦʩʪʽ -̔ʾ ʯʘʩʪʦʪʥʦʾ 

ʩʤʫʛʠ ʢʦʣʠʚʘʥʴ; 

k ï ʯʠʩʣʦ ʯʘʩʪʦʪʥʠʭ ʩʤʫʛ ʫ ʥʦʨʤʦʚʘʥʦʤʫ ʜʽʘʧʘʟʦʥʽ. 

ʇʨʦʮʝʩ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʟʥʽʤʘʥʥʷ ʧʣʦʜʽʚ ʨʫʯʥʠʤ ʚʽʙʨʦʫʜʘʨʥʠʤ 

ʩʪʨʫʰʫʚʘʯʝʤ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʯʝʨʛʫʚʘʥʥʷʤ ʽʥʪʝʨʚʘʣʽʚ ʢʦʣʠʚʘʥʴ (3ï5 ʩ) ʪʘ 

ʧʝʨʝʨʚ (27ï30 ʩ). ʋ ʨʘʟʽ ʧʝʨʝʨʚʥʠʭ ʢʦʣʠʚʘʥʴ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʜʦʧʫʩʪʠʤʝ 

ʢʦʨʝʢʪʦʚʘʥʝ ʟʘ ʯʘʩʪʦʪʦʶ ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʧʨʠʩʢʦʨʝʥʥʷ ʘts : 
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t
s s= , (3) 

ʜʝ tʟʤ , tʚ ï ʪʨʠʚʘʣʽʩʪʴ ʟʤʽʥʠ ʪʘ ʩʫʤʘʨʥʠʡ ʯʘʩ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʟʥʽʤʘʥʥʷ ʧʣʦʜʽʚ, 

ʚʽʜʧʦʚʽʜʥʦ, ʭʚ; 
ʘʟʤs  ï ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ ʢʦʨʝʢʪʦʚʘʥʦʛʦ ʟʘ ʯʘʩʪʦʪʦʶ ʩʝʨʝʜʥʴʦʛʦ 

ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ, ʷʢʱʦ ʢʦʣʠʚʘʥʥʷ ʜʽʶʪʴ ʥʘ ʧʨʘʮʽʚʥʠʢʘ ʚʧʨʦʜʦʚʞ 

ʥʦʨʤʦʚʘʥʦʛʦ ʯʘʩʫ ʟʤʽʥʠ, ʤ/ʩ
2
. 

ʃʦʢʘʣʴʥʽ ʢʦʣʠʚʘʥʥʷ ʥʘ ʨʫʢʦʷʪʢʘʭ ʩʪʨʫʰʫʚʘʯʘ ʦʮʽʥʶʶʪʴʩʷ ʟʘ 

ʢʦʨʝʢʪʦʚʘʥʠʤ ʩʝʨʝʜʥʽʤ ʢʚʘʜʨʘʪʠʯʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ. ɿʫʤʦʚʣʝʥʽ ʢʦʣʠʚʘʥʥʷʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʘʮʽʚʥʠʢʘ ʧʽʜ ʯʘʩ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʟʥʽʤʘʥʥʷ ʧʣʦʜʽʚ ʜʦʧʫʩʪʠʤʽ, 

ʷʢʱʦ ʘ ʘts s¢ . 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ [3] ʟʘ ʯʘʩʪʦʪʠ ʢʦʣʠʚʘʥʴ ʜʦ 16 ɻʮ, ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʡ 

ʨʽʚʝʥʴ ʩʝʨʝʜʥʽʭ ʢʚʘʜʨʘʪʠʯʥʠʭ ʣʦʢʘʣʴʥʠʭ ʚʽʙʨʦʧʨʠʩʢʦʨʝʥʴ ʩʪʘʥʦʚʠʪʴ 1,4 ʤ/ʩ
2
 

(73 ʜɹ) ʽ ʧʦʚʠʥʝʥ ʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠ ʙʽʣʴʰ ʥʽʞ ʥʘ 5,6 ʤ/ʩ
2
 (85 ʜɹ), ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʨʦʙʦʯʠʤ ʯʘʩʪʦʪʘʤ ʨʫʯʥʦʛʦ ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʩʪʨʫʰʫʚʘʯʘ. 

ʂʦʨʝʢʪʦʚʘʥʝ ʟʘ ʯʘʩʪʦʪʦʶ ʜʦʧʫʩʪʠʤʝ ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʧʨʠʩʢʦʨʝʥʥʷ 

ʟʘ ʚʠʨʘʟʦʤ (3): 

480
1,4 4,23 ( / ).

52,5
ʘt ʤ ʩs = =

2
 

ʆʪʞʝ, 4,23 /ʘt ʤ ʩs =
2, ʪʦʙʪʦ 83 ʜɹ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʨʫʢʦʷʪʢʘʭ ʩʪʨʫʰʫʚʘʯʘ ʢʦʨʝʢʪʦʚʘʥʽ ʟʘ ʯʘʩʪʦʪʦʶ 

ʩʝʨʝʜʥʽ ʢʚʘʜʨʘʪʠʯʥʽ ʧʨʠʩʢʦʨʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ʫʟʜʦʚʞ ʦʩʽ ʫ ʪʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʾ ʜʦ ʥʝʾ ʦʩʽ x, ʜʦʩʷʛʘʶʪʴ 2,47 ʤ/ʩ
2
 ʪʘ 0,63 ʤ/ʩ

2
 (78,3 ʜɹ ʪʘ 

66,4 ʜɹ) ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ ʢʦʨʝʢʪʦʚʘʥʝ ʟʘ ʯʘʩʪʦʪʦʶ ʜʦʧʫʩʪʠʤʝ 

ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʧʨʠʩʢʦʨʝʥʥʷ (83 ʜɹ).  

ʆʪʞʝ, ʤʝʭʘʥʽʟʤ ʫʪʨʠʤʘʥʥʷ ʡ ʫʧʨʘʚʣʽʥʥʷ ʨʫʯʥʦʛʦ ʚʽʙʨʦʫʜʘʨʥʦʛʦ 

ʩʪʨʫʰʫʚʘʯʘ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʟʘʙʝʟʧʝʯʫʻ ʛʘʩʽʥʥʷ ʢʦʣʠʚʘʥʴ, ʷʢʽ ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ 

ʨʫʢʦʷʪʢʠ. 
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ʇʈʀʉʊʈɯʁ ɼʃʗ ɿɸʍʆʇʃɽʅʅʗ ɿʋɹʂɯɺ ʏɸʉʅʀʂʋ ʃɸʅʎʖɻʆɺʆ-

ʇʃʋʅɾɽʈʅʆɻʆ ʉɸɼʀʃʔʅʆɻʆ ɸʇɸʈɸʊɸ 

 

ʗ. ɺ. ʉɽʄɽʅ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʆ. ʄ. ʂʈʋʇʀʏ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ɺ. ɯ. ʉʂɯɹʏʀʂ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʉ. ʆ. ʂʈʋʇʀʏ, ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ʅʅʎ çɯʄɽʉɻè 

 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ ʨʦʟʤʽʱʝʥʥʷ ʚ ʛʨʫʥʪʽ ʟʫʙʢʽʚ ʯʘʩʥʠʢʫ 

ʜʝʥʮʝʤ ʚʥʠʟ, ʘ ʨʦʩʪʢʦʤ ʚʚʝʨʭ ʩʪʚʦʨʝʥʦ ʩʘʜʞʘʣʢʫ, ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʷʢʦʾ 

ʟʘʙʝʟʧʝʯʫʶʪʴʾʭ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʧʦʰʪʫʯʥʝ ʚʩʪʨʦʤʣʷʪʠʩʷ ʚ ʙʦʨʦʟʝʥʢʫ ʫ 

ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʩʘʜʞʘʣʢʠ ʟʫʙʢʽʚ 

ʯʘʩʥʠʢʫ ʦʙʣʘʜʥʘʥʘ ʧʥʝʤʦ-ʤʝʭʘʥʽʯʥʦʶ ʩʠʩʪʝʤʦʶ ʾʭ ʟʘʭʦʧʣʝʥʥʷ, ʦʨʽʻʥʪʫʚʘʥʥʷ ʽ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʣʘʥʮʶʛʦʚʦ-ʧʣʫʥʞʝʨʥʠʤ ʩʘʜʠʣʴʥʠʤ ʘʧʘʨʘʪʦʤ. ʆʩʦʙʣʠʚʫ 

ʫʚʘʛʫ ʧʨʠ ʮʴʦʤʫ ʘʢʮʝʥʪʦʚʘʥʦ ʥʘ ʨʦʙʦʪʫ ʾʾ ʣʘʥʮʶʛʦʚʦ-ʧʣʫʥʞʝʨʥʦʛʦ ʩʘʜʠʣʴʥʦʛʦ 

ʘʧʘʨʘʪʘ, ʪʦʙʪʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʧʦʩʽʙ ʧʦʰʪʫʯʥʦʛʦ ʩʘʜʽʥʥʷ ʟʫʙʢʽʚ ʯʘʩʥʠʢʫ ʟ 

ʧʨʠʤʫʩʦʚʠʤ ʾʭ ʫʢʣʘʜʘʥʥʷʤ ʚ ʢʣʠʥʦʧʦʜʽʙʥʫ ʙʦʨʦʟʝʥʢʫ ʜʝʥʮʝʤ ʚʥʠʟ, ʘ ʨʦʩʪʢʦʤ 

ʚʚʝʨʭ [1, 2]. 

ɺ ʷʢʦʩʪʽ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʧʦʰʪʫʯʥʦʛʦ ʽ ʧʨʠʤʫʩʦʚʦʛʦ ʟʘʭʦʧʣʝʥʥʷ ʟʫʙʢʽʚ 

ʯʘʩʥʠʢʫ ʥʘ ʣʘʥʮʶʛʦʚʦ-ʧʣʫʥʞʝʨʥʦʤʫ ʩʘʜʠʣʴʥʦʤʫ ʘʧʘʨʘʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʚʠʣʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʜʚʘ ʧʽʜʧʨʫʞʠʥʝʥʽ ʪʘ ʰʘʨʥʽʨʥʦ ʟʘʢʨʽʧʣʝʥʽ ʥʘ ʦʩʽ ʛʦʣʦʚʢʠ 

ʰʪʦʢʘ ʧʣʫʥʞʝʨʘ ʧʘʣʴʮʽ, ʧʦʢʨʠʪʽ ʟ ʚʥʫʪʨʽʰʥʴʦʛʦ ʙʦʢʫ ʝʣʘʩʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʘ 

ʥʘ ʪʦʨʮʝʚʽʡ ʯʘʩʪʠʥʽ ʛʦʣʦʚʢʠ ʰʪʦʢʘ ʧʣʫʥʞʝʨʘ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʜʚʦʤʘ 

ʧʽʜʧʨʫʞʠʥʝʥʠʤʠ ʧʘʣʴʮʷʤʠ ʚʠʣʢʠ ʞʦʨʩʪʢʦ ʟʘʢʨʽʧʣʝʥʦ ʥʠʞʥʽʡ ʢʦʨʠʪʦʧʦʜʽʙʥʠʡ 

ʧʘʣʝʮʴ ʽ ʤʝʭʘʥʽʟʤ ʢʝʨʫʚʘʥʥʷ ʧʘʣʴʮʷʤʠ, ʧʣʝʯʽ ʷʢʦʛʦ ʤʘʶʪʴ ʢʫʣʴʢʠ, ʷʢʽ 

ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʢʨʦʥʰʪʝʡʥʘʤʠ [3]. 

ʋ ʚʽʜʦʤʽʡ ʚʠʣʮʽ ʧʽʜʧʨʫʞʠʥʝʥʽ ʧʘʣʴʮʽ, ʧʦʢʨʠʪʽ ʟ ʚʥʫʪʨʽʰʥʴʦʛʦ ʙʦʢʫ 

ʝʣʘʩʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʧʝʨʝʜ ʟʘʭʦʧʣʝʥʥʷʤ ʢʦʞʥʦʛʦ ʟʫʙʢʘ ʯʘʩʥʠʢʫ, 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʜʝʥʮʝʤ ʚʧʝʨʝʜ ʟʘ ʧʝʨʝʤʽʱʝʥʥʷʤ ʩʘʜʠʣʴʥʦʛʦ ʘʧʘʨʘʪʫ, ʟʥʘʭʦʜʷʪʴʩʷ 

ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ, ʨʦʟʢʨʠʚʘʶʪʴʩʷ ʪʘ ʫʪʨʠʤʫʶʪʴʩʷ ʨʦʟʢʨʠʪʠʤʠ 

ʚʥʘʩʣʽʜʦʢ ʢʦʥʪʘʢʪʫ ʢʫʣʴʦʢ ʤʝʭʘʥʽʟʤʫ ʢʝʨʫʚʘʥʥʷ ʧʘʣʴʮʷʤʠ ʟ ʢʨʦʥʰʪʝʡʥʘʤʠ. 

ʋ ʤʦʤʝʥʪ ʢʦʥʪʘʢʪʫ ʢʫʣʴʦʢ ʤʝʭʘʥʽʟʤʫ ʢʝʨʫʚʘʥʥʷ ʧʘʣʴʮʷʤʠ ʟ 

ʢʨʦʥʰʪʝʡʥʘʤʠ ʚʠʥʠʢʘʶʪʴ ʩʠʣʠ ʪʝʨʪʷ, ʷʢʽ ʦʙʫʤʦʚʣʶʶʪʴ ʧʦʷʚʫ ʢʨʫʪʥʦʛʦ 

ʤʦʤʝʥʪʫ, ʧʽʜ ʜʽʻʶ ʷʢʦʛʦ ʛʦʣʦʚʢʘ ʰʪʦʢʘ ʧʣʫʥʞʝʨʘ ʨʘʟʦʤ ʽʟ ʜʚʦʤʘ 

ʧʽʜʧʨʫʞʠʥʝʥʠʤʠ ʪʘ ʰʘʨʥʽʨʥʦ ʟʘʢʨʽʧʣʝʥʠʤʠ ʥʘ ʾʾ ʦʩʽ ʧʘʣʴʮʷʤʠ ʽ ʥʠʞʥʽʤ 

ʢʦʨʠʪʦʧʦʜʽʙʥʠʤ ʧʘʣʴʮʝʤ ʤʦʞʫʪʴ ʧʦʚʝʨʪʘʪʠʩʷ ʥʘʚʢʦʣʦ ʧʘʣʴʮʷ, ʷʢʠʤ ʚʠʣʢʘ 

ʟôʻʜʥʘʥʘ ʟ ʚʝʨʭʥʽʤ ʢʽʥʮʝʤ ʰʪʦʢʘ ʧʣʫʥʞʝʨʘ ʣʘʥʮʶʛʦʚʦ-ʧʣʫʥʞʝʨʥʦʛʦ ʩʘʜʠʣʴʥʦʛʦ 

ʘʧʘʨʘʪʫ ʪʘ ʚʽʜʭʠʣʷʪʠʩʴ ʚʽʜ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʚʚʝʨʭ ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ 

ʩʪʨʽʣʢʦʶ. ʊʘʢʽ ʫʤʦʚʠ ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʚʥʦʛʦ ʧʨʠʧʠʥʝʥʥʷ ʩʘʜʽʥʥʷ  

ʯʝʨʝʟ ʫʥʝʤʦʞʣʠʚʣʝʥʥʷ ʟʘʭʦʧʣʝʥʥʷ ʟʫʙʢʽʚ ʯʘʩʥʠʢʫ ʧʘʣʴʮʷʤʠ ʚʠʣʢʠ ʪʘ 
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ʪʠʤʯʘʩʦʚʦʾ ʘʙʦ ʧʦʚʥʦʾ ʚʪʨʘʪʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʠʣʦʢ ʪʘ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ 

ʩʘʜʠʣʴʥʦʛʦ ʘʧʘʨʘʪʫ ʚʥʘʩʣʽʜʦʢ ʾʭ ʧʦʰʢʦʜʞʝʥʴ ʯʠ ʧʦʣʦʤʦʢ.  

ʉʘʤʝ ʪʦʤʫ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʪʘʢʦʛʦ ʧʨʠʩʪʨʦʶ ʜʣʷ 

ʟʘʭʦʧʣʝʥʥʷ ʟʫʙʢʽʚ ʯʘʩʥʠʢʫ, ʚ ʷʢʦʤʫ ʟʘʙʝʟʧʝʯʠʪʴʩʷ ʥʘʜʽʡʥʘ ʬʽʢʩʘʮʽʷ ʛʦʣʦʚʢʠ 

ʰʪʦʢʘ ʧʣʫʥʞʝʨʘ ʨʘʟʦʤ ʽʟ ʜʚʦʤʘ ʧʽʜʧʨʫʞʠʥʝʥʠʤʠ ʪʘ ʰʘʨʥʽʨʥʦ ʟʘʢʨʽʧʣʝʥʠʤʠ ʥʘ 

ʡʦʛʦ ʦʩʽ ʧʘʣʴʮʷʤʠ ʽ ʥʠʞʥʽʤ ʢʦʨʠʪʦʧʦʜʽʙʥʠʤ ʧʘʣʴʮʝʤ ʥʘ ʚʝʨʭʥʴʦʤʫ ʢʽʥʮʽ ʰʪʦʢʘ 

ʧʣʫʥʞʝʨʘ ʣʘʥʮʶʛʦʚʦ-ʧʣʫʥʞʝʨʥʦʛʦ ʩʘʜʠʣʴʥʦʛʦ ʘʧʘʨʘʪʫ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ, ʥʘʧʝʨʝʜ 

ʟʘʜʘʥʦʤʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ. 

ʇʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʚʠʨʽʰʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʥʘ ʥʠʞʥʴʦʤʫ ʢʦʨʠʪʦʧʦʜʽʙʥʦʤʫ 

ʧʘʣʴʮʽ ʚʽʜʦʤʦʛʦ ʧʨʠʩʪʨʦʶ (ʚʠʣʢʠ) ʜʦʜʘʪʢʦʚʦ ʟʤʦʥʪʦʚʘʥʘ ʧʣʘʩʪʠʥʘ ʪʝʨʪʷ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʘʜʽʡʥʫ ʬʽʢʩʘʮʽʷ ʛʦʣʦʚʢʠ ʰʪʦʢʘ ʧʣʫʥʞʝʨʘ ʨʘʟʦʤ ʽʟ ʜʚʦʤʘ 

ʧʽʜʧʨʫʞʠʥʝʥʠʤʠ ʪʘ ʰʘʨʥʽʨʥʦ ʟʘʢʨʽʧʣʝʥʠʤʠ ʥʘ ʡʦʛʦ ʦʩʽ ʧʘʣʴʮʷʤʠ ʽ ʥʠʞʥʽʤ 

ʢʦʨʠʪʦʧʦʜʽʙʥʠʤ ʧʘʣʴʮʝʤ ʥʘ ʚʝʨʭʥʴʦʤʫ ʢʽʥʮʽ ʰʪʦʢʘ ʧʣʫʥʞʝʨʘ ʣʘʥʮʶʛʦʚʦ-

ʧʣʫʥʞʝʨʥʦʛʦ ʩʘʜʠʣʴʥʦʛʦ ʘʧʘʨʘʪʫ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ, ʥʘʧʝʨʝʜ ʟʘʜʘʥʦʤʫ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ. 

ʇʨʠʩʪʨʽʡ ʜʣʷ ʟʘʭʦʧʣʝʥʥʷ ʟʫʙʢʽʚ ʯʘʩʥʠʢʫ ʤʽʩʪʠʪʴ, ʟʤʦʥʪʦʚʘʥʠʡ ʥʘ ʣʘʥʮʶʛʦʚʦʤʫ 

ʪʨʘʥʩʧʦʨʪʝʨʽ 1 (ʨʠʩʫʥʦʢ), ʧʣʫʥʞʝʨ 3 ʟ ʰʪʦʢʦʤ 2 ʚʩʝʨʝʜʠʥʽ, ʥʘ ʚʝʨʭʥʴʦʤʫ ʢʽʥʮʽ 

5 ʷʢʦʛʦ ʚʽʣʴʥʦ ʧʦʩʘʜʞʝʥʘ ʨʫʭʦʤʘ ʚʪʫʣʢʘ 4 ʪʘ, ʟʘʢʨʽʧʣʝʥʘ ʯʝʨʝʟ ʧʘʣʝʮʴ 6, 

ʛʦʣʦʚʢʘ 7 ʰʪʦʢʘ ʧʣʫʥʞʝʨʘ ʟ ʥʠʞʥʽʤ ʢʦʨʠʪʦʧʦʜʽʙʥʠʤ ʧʘʣʴʮʝʤ 9, ʥʘ ʷʢʦʤʫ 

ʨʦʟʤʽʱʝʥʠʡ ʟʫʙʦʢ ʯʘʩʥʠʢʫ 10, ʘ ʥʘ ʚʽʩʽ 8 ʛʦʣʦʚʢʠ ʰʪʦʢʘ ʧʣʫʥʞʝʨʘ ʰʘʨʥʽʨʥʦ 

ʟʘʢʨʽʧʣʝʥʽ ʧʘʣʴʮʽ 14 ʚʠʣʢʠ, ʚʥʫʪʨʽʰʥʽ ʙʦʢʠ ʷʢʠʭ ʧʦʢʨʠʪʽ ʝʣʘʩʪʠʯʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ 13. ʅʘ ʥʠʞʥʴʦʤʫ ʢʦʨʠʪʦʧʦʜʽʙʥʦʤʫ ʧʘʣʴʮʽ 9 ʟʤʦʥʪʦʚʘʥʦ ʧʣʘʩʪʠʥʫ 

ʪʝʨʪʷ 11, ʷʢʘ ʢʦʥʪʘʢʪʫʻ ʟ ʢʨʦʥʰʪʝʡʥʘʤʠ 12. 
 

 
ʈʠʩʫʥʦʢ. ʉʭʝʤʘ ʧʨʠʩʪʨʦʶ (ʚʠʣʢʠ) ʜʣʷ ʟʘʭʦʧʣʝʥʥʷ ʟʫʙʢʽʚ ʯʘʩʥʠʢʫ: 

1 ï ʣʘʥʮʶʛʦʚʠʡ ʪʨʘʥʩʧʦʨʪʝʨ; 2 ï ʰʪʦʢ; 3 ï ʧʣʫʥʞʝʨ; 4 ï ʚʪʫʣʢʘ ʨʫʭʦʤʘ; 5 ï 

ʚʝʨʭʥʽʡ ʢʽʥʝʮʴ ʰʪʦʢʘ; 6 ï ʧʘʣʝʮʴ; 7 ï ʛʦʣʦʚʢʘ ʰʪʦʢʘ ʧʣʫʥʞʝʨʘ; 8 ï ʚʽʩʴ ʛʦʣʦʚʢʠ 

ʰʪʦʢʘ ʧʣʫʥʞʝʨʘ;  9 ï ʥʠʞʥʽʡ ʢʦʨʠʪʦʧʦʜʽʙʥʠʡ ʧʘʣʝʮʴ; 10 ï ʟʫʙʦʢ ʯʘʩʥʠʢʫ; 11 ï 

ʧʣʘʩʪʠʥʘ ʪʝʨʪʷ; 12 ï ʥʘʧʨʷʤʥʘ; 13 ï ʝʣʘʩʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ;  14 ï ʧʘʣʴʮʽ ʚʠʣʢʠ; 15 

ï ʧʨʫʞʠʥʘ; 16 ï ʧʣʝʯʽ; 17 ï ʢʨʦʥʰʪʝʡʥʠ; 18 ï ʢʫʣʴʢʠ ʤʝʭʘʥʽʟʤʫ ʢʝʨʫʚʘʥʥʷ 

ʧʘʣʴʮʷʤʠ. 
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ʇʽʜ ʯʘʩ ʨʫʭʫ ʣʘʥʮʶʛʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ 1 ʟʘ ʚʢʘʟʘʥʠʤ ʥʘ ʨʠʩʫʥʢʫ 

ʥʘʧʨʷʤʢʦʤ ʦʜʥʦʯʘʩʥʦ ʟ ʥʠʤ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʟʘʢʨʽʧʣʝʥʠʡ ʥʘ ʥʴʦʤʫ ʧʣʫʥʞʝʨ 3 ʟ 

ʰʪʦʢʦʤ 2 ʚʩʝʨʝʜʠʥʽ. ʇʨʠ ʮʴʦʤʫ ʨʫʭʦʤʘ ʚʪʫʣʢʘ 4, ʷʢʘ ʚʽʣʴʥʦ ʨʫʭʘʻʪʴʩʷ ʥʘ 

ʚʝʨʭʥʴʦʤʫ ʢʽʥʮʽ 5 ʰʪʦʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʥʠʞʥʴʦʤʫ ʧʦʣʦʞʝʥʥʽ, ʢʦʥʪʘʢʪʫʶʯʠ ʟ 

ʧʣʫʥʞʝʨʦʤ 3, ʱʦ ʜʦʟʚʦʣʷʻ ʛʦʣʦʚʮʽ 7 ʰʪʦʢʘ ʧʣʫʥʞʝʨʘ ʟ ʥʠʞʥʽʤ ʢʦʨʠʪʦʧʦʜʽʙʥʠʤ 

ʧʘʣʴʮʝʤ 9, ʦʙʣʘʜʥʘʥʠʤ ʧʣʘʩʪʠʥʦʶ ʪʝʨʪʷ 11 ʽ ʧʘʣʴʮʷʤʠ 14 ʚʠʣʢʠ, ʰʘʨʥʽʨʥʦ 

ʟʘʢʨʽʧʣʝʥʠʤʠ ʥʘ ʚʽʩʽ 8 ʛʦʣʦʚʢʠ ʰʪʦʢʘ ʧʣʫʥʞʝʨʘ, ʟʘʡʥʷʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʝ 

ʧʦʣʦʞʝʥʥʷ, ʧʦʚʝʨʥʫʚʰʠʩʴ ʥʘ ʧʘʣʴʮʽ 6.  

ɿʘ ʧʦʜʘʣʴʰʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʣʘʥʮʶʛʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ 1, ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʝʨʝʜ ʢʦʥʪʘʢʪʦʤ ʢʫʣʴʦʢ 18 ʤʝʭʘʥʽʟʤʫ ʢʝʨʫʚʘʥʥʷ ʧʘʣʴʮʷʤʠ ʟ ʢʨʦʥʰʪʝʡʥʘʤʠ 17 

ʧʣʘʩʪʠʥʘ ʪʝʨʪʷ 11, ʟʤʦʥʪʦʚʘʥʘ ʥʘ ʥʠʞʥʴʦʤʫ ʢʦʨʠʪʦʧʦʜʽʙʥʦʤʫ ʧʘʣʴʮʽ 9 ʟʘʭʦʜʠʪʴ 

ʫ ʥʘʧʨʷʤʥʽ 12, ʘ ʧʣʝʯʽ 16 ʟʘʣʠʰʘʶʪʴʩʷ ʨʦʟʚʝʜʝʥʠʤʠ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʡ 

ʢʫʪ ʧʽʜ ʜʽʻʶ ʧʨʫʞʠʥʠ 15, ʟʘʩʪʘʚʣʷʶʯʠ ʧʘʣʴʮʽ 14 ʚʠʣʢʠ ʟʥʘʭʦʜʠʪʠʩʷ ʫ 

ʧʦʣʦʞʝʥʥʽ çʟʘʢʨʠʪʦè.  

ʂʦʣʠ ʢʫʣʴʢʠ 18 ʤʝʭʘʥʽʟʤʫ ʢʝʨʫʚʘʥʥʷ ʧʘʣʴʮʷʤʠ ʧʦʯʠʥʘʶʪʴ ʢʦʥʪʘʢʪʫʚʘʪʠ ʟ 

ʢʨʦʥʰʪʝʡʥʘʤʠ 17 ʧʣʝʯʽ 16 ʩʭʦʜʷʪʴʩʷ, ʜʦʣʘʶʯʠ ʦʧʽʨ ʧʨʫʞʠʥʠ 15 ʽ ʟʘʩʪʘʚʣʷʶʪʴ 

ʚʟʘʻʤʥʦ ʨʦʟʢʨʠʚʘʪʠʩʷ ʧʘʣʴʮʷʤ 14 ʚʠʣʢʠ, ʚʠʥʠʢʘʶʪʴ ʩʠʣʠ ʪʝʨʪʷ, ʷʢʽ 

ʦʙʫʤʦʚʣʶʶʪʴ ʧʦʷʚʫ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ, ʧʽʜ ʜʽʻʶ ʷʢʦʛʦ ʛʦʣʦʚʢʘ 7 ʰʪʦʢʘ 

ʧʣʫʥʞʝʨʘ ʨʘʟʦʤ ʽʟ ʜʚʦʤʘ ʧʽʜʧʨʫʞʠʥʝʥʠʤʠ ʪʘ ʰʘʨʥʽʨʥʦ ʟʘʢʨʽʧʣʝʥʠʤʠ ʥʘ ʾʾ ʦʩʽ 8 

ʧʘʣʴʮʷʤʠ 14 ʽ ʥʠʞʥʽʤ ʢʦʨʠʪʦʧʦʜʽʙʥʠʤ ʧʘʣʴʮʝʤ 9 ʥʘʤʘʛʘʻʪʴʩʷ ʧʦʚʝʨʥʫʪʠʩʷ 

ʥʘʚʢʦʣʦ ʧʘʣʴʮʷ 6, ʷʢʠʤ ʚʠʣʢʘ ʟôʻʜʥʘʥʘ ʟ ʚʝʨʭʥʽʤ ʢʽʥʮʝʤ 5 ʰʪʦʢʘ ʧʣʫʥʞʝʨʘ 

ʣʘʥʮʶʛʦʚʦ-ʧʣʫʥʞʝʨʥʦʛʦ ʩʘʜʠʣʴʥʦʛʦ ʘʧʘʨʘʪʘ ʪʘ ʚʽʜʭʠʣʠʪʠʩʴ ʚʽʜ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʚʚʝʨʭ ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ, ʯʦʤʫ 

ʧʝʨʝʰʢʦʜʞʘʻ ʟʤʦʥʪʦʚʘʥʘ ʥʘ ʥʠʞʥʴʦʤʫ ʢʦʨʠʪʦʧʦʜʽʙʥʦʤʫ ʧʘʣʴʮʽ 9 ʧʣʘʩʪʠʥʘ 

ʪʝʨʪʷ 11, ʷʢʘ, ʧʝʨʝʤʽʱʫʶʯʠʩʴ ʫ ʥʘʧʨʷʤʥʠʭ 12, ʫʪʨʠʤʫʻ ʥʠʞʥʽʡ ʢʦʨʠʪʦʧʦʜʽʙʥʠʡ 

ʧʘʣʝʮʴ 9 ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤ ʛʦʣʦʚʢʫ 7 ʰʪʦʢʘ ʧʣʫʥʞʝʨʘ ʽ ʧʘʣʴʮʽ 14 

ʚʠʣʢʠ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ, ʟʘʧʦʙʽʛʘʶʯʠ ʾʭ ʚʽʜʭʠʣʝʥʥʶ ʚʽʜ ʫʤʦʚʥʦʾ 

ʦʩʽ ʟʘ ʥʘʧʨʷʤʢʦʤ ʨʫʭʫ ʩʘʜʠʣʴʥʦʛʦ ʘʧʘʨʘʪʫ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʉʧʦʩʽʙ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʧʦʰʪʫʯʥʦʛʦ ʩʘʜʽʥʥʷ ʟʫʙʢʽʚ ʯʘʩʥʠʢʫ: ʧʘʪ: 138615 
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2. ʉʝʤʝʥ ʗ. ɺ., ʂʨʫʧʠʯ ʆ. ʄ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʩʘʜ- 

ʞʘʣʢʠ ʜʣʷ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʘʜʽʥʥʷ ʟʫʙʢʽʚ ʯʘʩʥʠʢʫ. çʂʨʘʤʘʨʦʚʩʴʢʽ ʯʠʪʘʥʥʷè ʟ 
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ʯʣʝʥʘ-ʢʦʨʝʩʧʦʥʜʝʥʪʘ ɺɸʉɻʅɯʃ, ʚʽʮʝʧʨʝʟʠʜʝʥʪʘ ʋɸʉɻʅ ʂʨʘʤʘʨʦʚʘ 

ɺʦʣʦʜʠʤʠʨʘ ʉʘʚʦʚʠʯʘ (1906-1987): ʤʘʪʝʨʽʘʣʠ VIɯɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (ʂʠʾʚ, 25-26 ʣʶʪ. 2021 ʨ). ʂʠʾʚ, 2021. ʉ. 160-163;  

3. ɺʠʣʢʘ ʣʘʥʮʶʛʦʚʦ-ʧʣʫʥʞʝʨʥʦʛʦ ʩʘʜʠʣʴʥʦʛʦ ʘʧʘʨʘʪʘ: ʧʘʪ. 137149 
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ɯ. ʂ.ʂɸʉʇʈʆɺʀʏ, ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʥʘʫʢʦʚʠʡ ʮʝʥʪʨ çɯʥʩʪʠʪʫʪ ʤʝʭʘʥʽʟʘʮʽʾ ʪʘ  

ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘè 
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ʇʨʦʙʣʝʤʥʠʤ ʧʠʪʘʥʥʷʤ ʟʘʛʦʪʽʚʣʽ ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʽʩʢʘʥʪʫʩʫ ʟ 

ʙʘʛʘʪʦʨʽʯʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʣʘʥʪʘʮʽʡ  ̒ʟʥʘʯʥʠʡ ʨʦʟʤʽʨ ʢʦʨʝʥʝʚʠʱ ʥʘʧʦʚʥʝʥʠʭ 

ˇʨʫʥʪʦʤ, ʽ ʷʢ ʥʘʩʣʽʜʦʢ ʚʝʣʠʢʽ ʟʘʪʨʘʪʠ ʨʫʯʥʦʾ ʧʨʘʮʽ ʚ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ 

ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʊʦʤʫ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʟʘʪʨʘʪ ʨʫʯʥʦʾ ʧʨʘʮʽ ʜʦʮʽʣʴʥʦ ʦʜʥʦʯʘʩʥʦ ʟ 

ʚʠʢʦʧʫʚʘʥʥʷʤ ʜʽʣʠʪʠ ʢʦʨʝʥʝʚʠʱʘ ʤʽʩʢʘʥʪʫʩʫ ʥʘ ʯʘʩʪʠʥʠ ʪʘ ʨʠʟʦʤʠ. ɿʚʘʞʘʶʯʠ 

ʥʘ ʮʝ, ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʨʦʟʨʦʙʢʘ ʪʝʭʥʽʯʥʦʛʦ ʟʘʩʦʙʫ ʜʣʷ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ 

ʚʠʢʦʧʫʚʘʥʥʷ ʢʦʨʝʥʝʚʠʱ ʤʽʩʢʘʥʪʫʩʫ ʟ ʧʦʧʝʨʝʜʥʽʤ ʾʭ ʧʦʜʽʣʦʤ ʥʘ ʯʘʩʪʠʥʠ ʪʘ 

ʨʠʟʦʤʠ. 

 ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʩʪʨʫʢʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʫ 

ʩʭʝʤʫ ʘʜʘʧʪʝʨʘ ʜʣʷ ʧʦʜʽʣʫ ʢʦʨʝʥʝʚʠʱ ʥʘ ʯʘʩʪʠʥʠ ʪʘ ʨʠʟʦʤʠ[1,2] ʪʘ ʚʠʟʥʘʯʝʥʦ 

ʫʤʦʚʠ ʡʦʛʦ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ (ʨʠʩ. 1). ɸʜʘʧʪʝʨ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʪʝʭʥʽʯʥʠʡ ʟʘʩʽʙ 

ʜʣʷ ʚʠʢʦʧʫʚʘʥʥʷ ʢʦʨʝʥʝʚʠʱ ʤʽʩʢʘʥʪʫʩʘ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʘʜʘʧʪʝʨʘ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʤʽʥʠ ʡʦʛʦ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

 

 
ʈʠʩ. 1. ʂʦʥʩʪʨʫʢʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʘʜʘʧʪʝʨʘ. 

1- ʙʘʨʘʙʘʥ; 2- ʟʫʙʮʽ; 3- ʥʘʜʙʘʨʘʙʘʥʥʷ;4 ï ʧʘʣʴʮʽ ʥʘʜʙʘʨʘʙʘʥʥʷ 
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ʋʤʦʚʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʘʜʘʧʪʝʨʘ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʘ ʷʢ: 

                                              (1) 

ʜʝ , ʅ 

, ʅ 

ʉʠʣʠ ʦʧʦʨʫ ʚ ʩʚʦʶ ʯʝʨʛʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʢʣʘʜʦʚʠʭ: 

f (                                                  (2) 

= f( ,ɤ)                                          (3) 

ʜʝ ; 

 
; 

; 

ïʢʨʦʢ ʟʫʙʮʽʚ ʙʘʨʘʙʘʥʘ, ʤ; 

, ʤ; 

, ʤ; 

ɤ ï ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʙʘʨʘʙʘʥʘ, ʨʘʜĿ. 

ɺʠʩʥʦʚʢʠ 

1. ʈʦʟʨʦʙʣʝʥʦ ʪʝʭʥʽʯʥʠʡ ʟʘʩʽʙ ʜʣʷ ʚʠʢʦʧʫʚʘʥʥʷ ʢʦʨʝʥʝʚʠʱ ʤʽʩʢʘʥʪʫʩʘ ʟ 

ʧʦʜʽʣʦʤ ʾʭ ʥʘ ʯʘʩʪʠʥʠ ʪʘ ʨʠʟʦʤʠ . ʇʦʜʽʣ ʢʦʨʝʥʝʚʠʱ ʤʽʩʢʘʥʪʫʩʘ ʟʘʙʝʟʧʝʯʫʻ 

ʘʜʘʧʪʝʨ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʘʨʘʙʘʥʘ ʽʟ ʟʫʙʮʷʤʠ ʪʘ ʥʘʜʙʘʨʘʙʘʥʥʷ ʟ ʧʘʣʴʮʷʤʠ.  

2. ɺʠʟʥʘʯʝʥʦ ʫʤʦʚʫ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʘʜʘʧʪʝʨʘ ʜʣʷ ʧʦʜʽʣʫ ʢʦʨʝʥʝʚʠʱ 

ʤʽʩʢʘʥʪʫʩʘ ʥʘ ʯʘʩʪʠʥʠ ʪʘ ʨʠʟʦʤʠ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʇʘʪʝʥʪ ʥʘ ʚʠʥʘʭʽʜ ˉ 121957. ʇʨʠʩʪʨʽʡ ʜʣʷ ʚʠʢʦʧʫʚʘʥʥʷ ʢʦʨʝʥʝʚʠʱ 

ʤʽʩʢʘʥʪʫʩʫ /ɸʜʘʤʯʫʢ ɺ.ɺ., ɹʫʣʛʘʢʦʚ ɺ.ʄ., ɹʦʨʠʩ ɸ.ʄ., ʇʨʠʩʷʞʥʠʡ ɺ.ɻ., 

ʂʫʩʘʡʢʦ ɺ.ʉ., ʂʘʩʧʨʦʚʠʯ ɯ.ʂ., ʂʦʥʦʚʘʣ  ʆ.ʆ. //ʆʧʫʙʣ. 10.08.2020. ï ɹʶʣ.  ̄15. 

2. ʂʘʩʧʨʦʚʠʯ ɯ.ʂ. ʊʝʭʥʽʯʥʠʡ ʟʘʩʽʙ ʜʣʷ ʚʠʢʦʧʫʚʘʥʥʷ ʢʦʨʝʥʝʚʠʱ ʤʽʩʢʘʥʪʫʩʫ 

ʟ ʨʦʟʜʽʣʝʥʥʷʤ ʾʭ ʥʘ ʨʠʟʦʤʠ //ʅʘʮʽʦʥʘʣʴʥʠʡ ʥʘʫʢʦʚʠʡ ʮʝʥʪʨ ñɯʥʩʪʠʪʫʪ 

ʤʝʭʘʥʽʟʘʮʽʾ ʪʘ ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘò, ʄʝʭʘʥʽʟʘʮʽʷ ʪʘ 

ʝʣʝʢʪʨʠʬʽʢʘʮʽʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ: ʤʽʞʚʽʜʦʤʯʠʡ ʪʝʤʘʪʠʯʥʠʡ ʥʘʫʢʦʚʠʡ 

ʟʙʽʨʥʠʢ // ʅʅʎ çɯʄɽʉɻè. ɻʣʝʚʘʭʘ, 2019. ɺʠʧ. ˉ9 (108). ï ʉ. 95ï98. 
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ɻʀʏʂʆɿɹʀʈɸʃʔʅʆɻʆ ʄɸʐʀʅʅʆ-ʊʈɸʂʊʆʈʅʆɻʆ ɸɻʈɽɻɸʊɸ 

 

ɭ. ɯ. ɯɻʅɸʊʔɭɺ, ʢ.ʪ.ʥ.
 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ, ʤ. ʄʝʣʽʪʦʧʦʣʴ 

E-mail: yevhen.ihnatiev@tsatu.edu.ua 

 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʨʫʭʫ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʛʠʯʢʦʟʙʠʨʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ 

ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʥʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʚʠʟʥʘʯʝʥʦ ʚʪʨʘʪʠ ʛʠʯʢʠ ʧʨʠ ʩʫʮʽʣʴʥʦʤʫ 

ʙʝʟʢʦʧʽʨʥʦʤʫ ʟʨʽʟʘʥʥʽ ʛʠʯʢʠ ʬʨʦʥʪʘʣʴʥʦ ʥʘʯʝʧʣʝʥʦʶ ʥʘ ʦʨʥʦ-ʧʨʦʩʘʧʥʠʡ ʪʨʘʢʪʦʨ 

ʛʠʯʢʦʟʙʠʨʘʣʴʥʦʶ ʤʘʰʠʥʦʶ. 

ʇʝʨʝʜʙʘʯʝʥʽ ʧʨʦʛʨʘʤʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʜʘʯʽ 

ʚʠʨʽʰʫʚʘʣʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʴʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʥʘ ʦʩʥʦʚʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʘʟʢʘ ʛʠʯʢʦʟʙʠʨʘʣʴʥʦʾ ʤʘʰʠʥʠ.  

ɺʩʽ ʧʫʥʢʪʠ ʧʣʘʥʫ ʧʦ ʜʦʩʣʽʜʞʝʥʥʶ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʨʦʙʦʪʠ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʛʠʯʢʦʟʙʠʨʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ ʙʫʣʠ ʨʝʘʣʽʟʦʚʘʥʽ ʧʨʠ ʢʽʣʴʢʦʩʪʽ 

ʜʦʩʣʽʜʽʚ 36 ʚ ʧôʷʪʠʢʨʘʪʥʽʡ ʧʦʚʪʦʨʥʦʩʪʽ. 

ɼʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʦʚʦʩʪʽ ʬʘʢʪʦʨʽʚ ʪʘ ʭʘʨʘʢʪʝʨʫ ʾʭ ʚʧʣʠʚʫ ʥʘ ʷʢʽʩʥʠʡ 

ʧʦʢʘʟʥʠʢ ʨʦʙʦʪʠ ʦʪʨʠʤʘʥʦ ʟʘʣʝʞʥʦʩʪʽ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ: 

ï ʚ ʥʘʪʫʨʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ: 

 y = 49,39992 ï 0,19953n + 167,3833V + 5035,927h, (1) 

ï ʚ ʢʦʜʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ: 

  Y = 578,8905 ï 49,8833 X1 + 167,3833 X2 + 327,3136 X3. (2) 

ɿ ʨʽʚʥʷʥʥʷ (1) ʚʧʣʠʚʘʻ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʤʘʩʫ ʟʘʣʠʰʢʽʚ ʛʠʯʢʠ ʥʘ 

ʧʦʚʝʨʭʥʽ ʛʦʣʦʚʦʢ ʢʦʨʝʥʝʧʣʦʜʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʦʪʦʨʥʦʾ ʛʠʯʢʦʟʙʠʨʘʣʴʥʦʾ 

ʤʘʰʠʥʠ ʤʘʻ ʚʠʩʦʪʘ ʟʨʽʟʫ, ʪʦʙʪʦ ʚʠʩʦʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʦʪʦʨʥʦʛʦ 

ʛʠʯʢʦʟʨʽʟʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ ʥʘʜ ʨʽʚʥʝʤ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ, ʘ ʥʘʡʤʝʥʰʠʡ ï ʯʘʩʪʦʪʘ 

ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ ʛʠʯʢʦʟʨʽʟʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ. 

ɼʣʷ ʙʽʣʴʰ ʧʦʚʥʦʛʦ ʦʧʠʩʫ ʧʨʦʮʝʩʫ ʚʠʜʘʣʝʥʥʷ ʛʠʯʢʠ ʨʦʪʦʨʥʦʶ 

ʛʠʯʢʦʟʙʠʨʘʣʴʥʦʶ ʤʘʰʠʥʦʶ, ʚʥʘʩʣʽʜʦʢ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʦʪʨʠʤʘʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ɯɯ 

ʩʪʫʧʝʥʶ: 

ï ʚ ʥʘʪʫʨʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ: 

Q = ï177,593 ï 0,24224n + 530,8054V + 8680,805h + 

+ 0,000179nn ï 109,767VV ï 6795,18hh ï 

 ï 0,09602nV ï 1159,51Vh ï 4,22748nh + 2,158437nVh, (3) 

ʜʝ V ï ʧʦʩʪʫʧʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʪʨʘʢʪʦʨʘ, ʤĀʩ
-1

; n ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ 

ʛʠʯʢʦʟʨʽʟʘʣʴʥʦʛʦ ʨʦʪʦʨʘ, ʦʙĀʭʚ
-1
; h ï ʚʠʩʦʪʘ ʟʨʽʟʫ ʛʠʯʢʠ, ʤ 

ï ʚ ʢʦʜʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ: 

Y  = 587,2724 ï 50,5026X1 + 168,38335327X2 + 327,8374X3+ 
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+  11,18333X1X1 ï 28,783X3X3 + 21,86292X1X2 + 29,85444X2X3ï 

 ï16,0845X1X3 +35,07582X1X2X3. (4) 

ɻʨʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʽʚʥʷʥʴ ʨʝʛʨʝʩʽʾ (3) ʽ (4) ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ 

ʧʣʦʩʢʠʭ ʛʨʘʬʽʢʽʚ (ʨʠʩ. 1 ʘ) ʪʘ ʧʦʚʝʨʭʥʽ ʚʽʜʛʫʢʫ (ʨʠʩ. 1 ʙ). 

 

 

ʘ)  

1 ï V = 0,5 ʤĀʩ
-1
; 2 ï V = 1,5 ʤĀʩ

-1
;  

3 ï V = 2,5 ʤĀʩ
-1
 

ʙ) 

ʈʠʩʫʥʦʢ  1 ï ɿʘʣʝʞʥʽʩʪʴ ʟʘʣʠʰʢʽʚ ʛʠʯʢʠ ʥʘ ʧʦʚʝʨʭʥʽ ʛʦʣʦʚʢʠ ʢʦʨʝʥʝʧʣʦʜʽʚ ʚʽʜ 

ʚʠʩʦʪʠ ʫʩʪʘʥʦʚʢʠ ʨʦʪʦʨʘ ʥʘʜ ʨʽʚʥʝʤ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ h  ʪʘ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ V ʧʨʠ 

ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ n ʨʦʪʦʨʘ ʛʠʯʢʦʟʨʽʟʘʣʴʥʦʛʦ ʘʧʘʨʘʪʘ 500 ʦʙĀʭʚ
-1
 (ʘ) ʪʘ ʧʦʚʝʨʭʥʷ 

ʚʽʜʛʫʢʫ (ʙ) 
 

ʆʪʨʠʤʘʥʝ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ, ʘ ʪʘʢʦʞ ʛʨʘʬʽʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʩʚʽʜʯʘʪʴ, ʱʦ 

ʟʤʝʥʰʝʥʥʷ ʟʘʣʠʰʢʽʚ ʛʠʯʢʠ ʥʘ ʧʦʚʝʨʭʥʽ ʛʦʣʦʚʦʢ ʢʦʨʝʥʝʧʣʦʜʽʚ ʤʦʞʥʘ ʜʦʩʷʛʥʫʪʠ 

ʟʤʝʥʰʝʥʥʷʤ ʚʠʩʦʪʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʠʯʢʦʟʨʽʟʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ ʥʘʜ ʧʦʚʝʨʭʥʝʶ 

ˇʨʫʥʪʫ ʽ ʧʦʩʪʫʧʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʤʘʰʠʥʠ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ.  
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ʋɼʂ 631.363.2 

 

ʈʋʍ ʏɸʉʊʀʅʂʀ ʈɯɿɸʅʆɰ ʉʊɽɹʃʆɺʆɰ ʄɸʉʀ ʇʆ ʇʃʆʑʀʅɯ 

ʃʆʇɸʊʂʀ ʇʈʀʉʂʆʈʖɺɸʏɸ ʂʆʈʄʆɿɹʀʈɸʃʔʅʆɻʆ ʂʆʄɹɸʁʅɸ 

 

ɺ. ɺ. ʄɸʂʉɯʄɽʅʂʆ, ʢ.ʪ.ʥ.,  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʥʘʫʢʦʚʠʡ ʮʝʥʪʨ çɯʥʩʪʠʪʫʪ ʤʝʭʘʥʽʟʘʮʽʾ  

ʪʘ ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘè,  

ɽ-mail: vmax1246@gmail.com; 

 

ɹʘʟʫʶʯʠʩʴ ʥʘ ʟʘʢʦʥʘʭ ʢʣʘʩʠʯʥʦʾ ʤʝʭʘʥʽʢʠ, ʇ. ʄ. ɺʘʩʠʣʝʥʢʦ [1, 2] 

ʨʦʟʨʦʙʠʚ, ʘ ʜʣʷ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʽʚ ʽ ʜʦʩʣʽʜʠʚ ʨʫʭ ʤʘʪʝʨʽʘʣʴʥʦʾ ʯʘʩʪʠʥʢʠ ʧʦ 

ʦhʨʩʪʢʽʡ ʧʦʚʝʨʭʥʽ, ʟʦʢʨʝʤʘ ʡ ʦʙʝʨʪʦʚʽʡ ʚʽʜʥʦʩʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʦʩʽ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʦʢʨʝʤʽ ʝʪʘʧʠ ʢʠʜʘʣʴʥʦ-ʧʥʝʚʤʘʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʚ ʧʨʘʮʷʭ [1, 

3ï5] ʘʚʪʦʨʠ, ʚʠʚʯʘʶʯʠ ʧʨʦʮʝʩ ʨʽʟʘʥʥʷ, ʨʦʟʛʣʷʥʫʣʠ ʨʫʭ ʧʦ ʣʝʟʫ ʥʦʞʘ ʪʘ 

ʩʭʦʜʞʝʥʥʷ ʨʽʟʘʥʦʾ ʩʪʝʙʣʦʚʦʾ ʤʘʩʠ ʟ ʥʦʞʘ. 

ɺ ʧʨʘʮʷʭ [6, 7] ʨʦʟʛʣʷʥʫʪʦ ʘʥʘʣʽʪʠʯʥʦ ʨʫʭ ʤʘʪʝʨʽʘʣʴʥʦʾ ʯʘʩʪʠʥʢʠ ʧʦ 

ʣʦʧʘʪʮʽ ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʨʦʟʩʽʶʚʘʣʴʥʦʛʦ ʘʧʘʨʘʪʘ. ʉʢʣʘʜʝʥʦ ʩʠʩʪʝʤʫ 

ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ ʨʫʭʫ ʤʘʪʝʨʽʘʣʴʥʦʾ ʯʘʩʪʠʥʢʠ.  

ɺ ʨʦʙʦʪʽ [8] ʚʩʪʘʥʦʚʣʝʥʦ ʪʘ ʛʨʘʬʽʯʥʦ ʧʨʦʽʣʶʩʪʨʦʚʘʥʦ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ 

ʨʫʭʫ ʤʘʪʝʨʽʘʣʴʥʦʾ ʯʘʩʪʠʥʢʠ ʧʦ ʧʣʦʱʠʥʽ ʣʦʧʘʪʢʠ ʨʦʪʦʨʘ ʧʨʠʩʢʦʨʶʚʘʯʘ ʫ 

ʚʠʚʘʥʪʘʞʫʚʘʣʴʥʦʤʫ ʢʘʥʘʣʽ ʢʦʨʤʦʟʙʠʨʘʣʴʥʦʛʦ ʢʦʤʙʘʡʥʘ, ʧʨʠ ʫʤʦʚʽ ʱʦ ʯʘʩʪʠʥʢʘ 

ʤʘʻ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʨʠ ʧʦʪʨʘʧʣʷʥʥʽ ʥʘ ʧʣʦʱʠʥʫ ʣʦʧʘʪʢʠ ʧʨʠʩʢʦʨʶʚʘʯʘ. 

ʄʘʪʝʨʽʘʣʴʥʘ ʯʘʩʪʠʥʢʘ ʨʽʟʘʥʦʾ ʤʘʩʠ ʤʘʩʦʶ ʄ ʧʽʜ ʜʽʻʶ ʣʦʧʘʪʢʠ 

ʧʨʠʩʢʦʨʶʚʘʯʘ ʚʠʢʦʥʫʻ ʩʢʣʘʜʥʠʡ ʨʫʭ. ɼʣʷ ʡʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʦʟʜʽʣʷʻʤʦ 

ʧʝʨʝʥʦʩʥʠʡ ʪʘ ʚʽʜʥʦʩʥʠʡ ʨʫʭʠ. ʇʝʨʝʥʦʩʥʠʡ ʨʫʭ ï ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ ʩʧʽʣʴʥʦ ʟ 

ʣʦʧʘʪʢʦʶ, ʘ ʚʽʜʥʦʩʥʠʡ ʨʫʭ ï ʨʫʭ ʯʘʩʪʠʥʢʠ ʚʽʜʥʦʩʥʦ ʣʦʧʘʪʢʠ (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ʉʠʣʠ, ʱʦ ʜʽʶʪʴ ʥʘ ʪʦʯʢʫ ὓ ʥʘ ʧʦʚʝʨʭʥʽ ʣʦʧʘʪʢʠ 
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ʌʦʨʤʘ ʣʦʧʘʪʢʠ ʻ ʞʦʣʦʙʦʧʦʜʽʙʥʦʶ. ɰʾ ʣʽʚʘ ʪʘ ʧʨʘʚʘ ʯʘʩʪʠʥʠ ʻ ʦʜʥʘʢʦʚʠʤʠ, 

ʫ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʛʣʷʜʘʻʤʦ ʦʜʥʫ ʯʘʩʪʠʥʫ, ʦʩʢʽʣʴʢʠ ʧʨʦʮʝʩʠ ʥʘ ʯʘʩʪʠʥʘʭ 

ʽʜʝʥʪʠʯʥʽ, ʣʠʰʝ ʟʤʽʱʝʥʥʷ ʤʘʩʠ ʧʦʧʝʨʝʢ ʣʦʧʘʪʦʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʟʫʩʪʨʽʯ. 

ʇʽʩʣʷ ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʪʘ ʧʝʨʝʪʚʦʨʝʥʴ ʦʪʨʠʤʫʻʤʦ ʩʠʩʪʝʤʫ 

ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ ʨʫʭʫ ʚʠʜʽʣʝʥʦʾ ʯʘʩʪʠʥʢʠ ʨʽʟʘʥʦʾ ʩʪʝʙʣʦʚʦʾ ʤʘʩʠ ʧʦ 

ʣʦʧʘʪʮʽ ʟ ʪʨʴʦʤʘ ʥʝʚʽʜʦʤʠʤʠ:  
 

  (1) 

 

ʜʝ  ï ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ, ʩ
-1
;  

 ï ʧʝʨʝʤʽʱʝʥʥʷ ʚʧʦʜʦʚʞ ʦʩʽ , ʤ;  

 ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ  ʜʦ ʧʦʯʘʪʢʫ ʣʦʧʘʪʢʠ, ʤ;  

 ï ʢʫʪ ʤʽʞ ʨʘʜʽʫʩʦʤ ʽ ʣʦʧʘʪʢʦʶ ʥʘ ʾʾ ʧʦʯʘʪʢʫ, ʨʘʜ;  

 ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʯʘʩʪʠʥʢʠ  ʧʦ ʧʦʚʝʨʭʥʽ ʣʦʧʘʪʢʠ;  

 ï ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ, ʤ/ʩ
2
;  

 ï ʢʫʪ ʚʽʜʭʠʣʝʥʥʷ ʚʝʢʪʦʨʘ ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʜ ʥʘʧʨʷʤʢʫ  ʨʫʭʦʤʦʾ 

ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ, ʨʘʜ;  

 ï ʨʘʜʽʫʩ ʧʨʠʩʢʦʨʶʚʘʯʘ, ʤ;  

 ï ʢʫʪ ʤʽʞ ʨʘʜʽʫʩʦʤ ʽ ʣʦʧʘʪʢʦʶ ʚ ʾʾ ʢʽʥʮʽ, ʨʘʜ. 

ʆʪʨʠʤʘʥʽ ʨʦʟʚôʷʟʢʠ ʜʦʟʚʦʣʷʶʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʨʫʭ ʤʘʪʝʨʽʘʣʴʥʦʾ ʪʦʯʢʠ ʧʦ 

ʣʦʧʘʪʮʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʦʛʨʘʤʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʥʝ ʣʠʰʝ 

ʚʠʟʥʘʯʘʪʠ ʨʦʟʚôʷʟʦʢ ʩʠʩʪʝʤʠ ʟʘ ʟʘʜʘʥʠʭ ʫʤʦʚ, ʘ ʡ ʚʽʟʫʘʣʴʥʦ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ 

ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

ɺʠʩʥʦʚʢʠ 
ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ ʨʫʭʫ ʤʘʪʝʨʽʘʣʴʥʦʾ ʪʦʯʢʠ 

ʨʽʟʘʥʦʾ ʩʪʝʙʣʦʚʦʾ ʤʘʩʠ, ʷʢʘ ʚʢʣʶʯʘʻ ʦʩʥʦʚʥʽ ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʧʘʨʘʤʝʪʨʠ 

ʧʨʠʩʢʦʨʶʚʘʯʘ, ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʧʘʨʘʤʝʪʨʠ ʨʫʭʫ ( ʪʘ ʢʫʪ  ʤʽʞ 

ʰʚʠʜʢʦʩʪʷʤʠ  ʽ ). 
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E-mail: victor_melnik@ukr.net 

 

ʊʝʭʥʽʯʥʠʡ ʩʪʘʥ ʨʦʟʧʠʣʶʚʘʯʘ ʜʣʷ ʭʽʤʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʻ ʦʜʥʠʤ ʟ 

ʚʠʟʥʘʯʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʦʙʧʨʠʩʢʫʚʘʯʘ. ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ 

ʜʽʘʛʥʦʩʪʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʨʦʟʧʠʣʶʚʘʯʽʚ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʥʦʨʤʫ ʚʠʣʠʚʫ 

ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, ʷʢ ʦʩʥʦʚʦʧʦʣʦʞʥʫ ʤʝʪʫ ʡʦʛʦ ʨʦʙʦʪʠ [1, 2, 3]. ɸʣʝ, ʥʘ ʥʘʰʫ 

ʜʫʤʢʫ, ʬʽʟʠʯʥʠʡ ʩʪʘʥ ʨʦʟʧʠʣʶʚʘʯʘ ʪʘ ʬʘʢʝʣ ʨʦʟʧʠʣʫ, ʱʦ ʥʠʤ ʩʪʚʦʨʶʻʪʴʩʷ, 

ʪʘʢʦʞ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʛʦʣʦʚʥʽʰʠʭ ʧʘʨʘʤʝʪʨʽʚ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʉʚʦʻʯʘʩʥʝ 

ʚʠʷʚʣʝʥʥʷ ʧʨʠʭʦʚʘʥʠʭ ʜʝʬʝʢʪʽʚ ʪʘ ʾʭ ʫʩʫʥʝʥʥʷ ʤʦʞʝ ʩʪʘʪʠ ʚʠʨʽʰʘʣʴʥʠʤ 

ʯʠʥʥʠʢʦʤ ʫʩʧʽʰʥʦʾ ʨʦʙʦʪʠ ʚ çʛʘʨʷʯʫ ʧʦʨʫè [4, 5, 6].  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʫʚʘʣʠ ʨʦʟʧʠʣʶʚʘʯʽ ʚʽʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦ-

ʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɺʩʽ ʨʦʟʧʠʣʶʚʘʯʽ ʙʫʣʠ ʟ ʦʜʥʽʻʾ ʧʘʨʪʽʾ 

ʪʘ ʧʨʘʮʶʚʘʣʠ ʚ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚʘʭ. ɺ ʷʢʦʩʪʽ ʢʦʥʪʨʦʣʴʥʠʭ ʝʢʟʝʤʧʣʷʨʽʚ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʨʦʟʧʠʣʶʚʘʯʽ ʟ ʪʽʻʾ ʞ ʧʘʨʪʽʾ, ʷʢʽ ʥʝ ʧʨʘʮʶʚʘʣʠ ʚ ʧʦʣʽ. ʆʪʨʠʤʘʥʽ 

ʨʦʟʧʠʣʶʚʘʯʽ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠ ʜʝʪʘʣʴʥʠʤ ʟʚʽʪʦʤ, ʷʢʠʡ ʚʢʣʶʯʘʚ ʚ ʩʝʙʝ ʯʘʩ 

ʥʘʨʦʙʽʪʢʫ ʧʨʦʜʦʚʞ ʩʝʟʦʥʫ ʽʟ ʜʝʪʘʣʽʟʘʮʽʻʶ ʟʘ ʧʨʝʧʘʨʘʪʠʚʥʠʤʠ ʬʦʨʤʘʤʠ ʨʦʙʦʯʦʾ 

ʨʽʜʠʥʠ (ʩʫʩʧʝʥʟʽʷ, ʝʤʫʣʴʩʽʷ ʯʠ ʨʦʟʯʠʥ) ʪʘ ʚʠʜʠ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʷʢʝ 

ʧʨʦʚʦʜʠʣʦʩʴ. ʂʦʞʝʥ ʨʦʟʧʠʣʶʚʘʯ 

ʤʘʨʢʫʚʘʣʠ ʪʘ ʧʨʦʚʦʜʠʣʠ ʛʝʦʤʝʪʨʠʯʥʫ 

ʦʮʽʥʢʫ ʡʦʛʦ ʩʦʧʣʘ ʥʘ ʫʥʽʚʝʨʩʘʣʴʥʦʤʫ 

ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʭʠʣʝʥʴ. ʇʨʠʢʣʘʜ 

ʩʦʧʣʘ ʨʦʟʧʠʣʶʚʘʯʘ ʧʽʩʣʷ 

ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʯʠʱʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʥʘ ʨʠʩ. 1. 

ɿ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʪʠ 

ʪʘʢʠʭ ʨʦʟʧʠʣʶʚʘʯʽʚ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʾʭ 

ʜʝʬʝʢʪʫʚʘʥʥʷ ʥʘʤʠ ʙʫʣʦ ʩʪʚʦʨʝʥʦ 

ʜʦʩʣʽʜʥʠʡ ʩʪʝʥʜ, ʷʢʠʡ ʜʦʟʚʦʣʠʚ 

ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʢʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʱ̔ ʣʠʥʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʨʦʟʧʠʣʶʚʘʯʽʚ, 

ʧʨʦʚʦʜʠʪʠ ʾʭ ʜʝʬʝʢʪʫʚʘʥʥʷ ʪʘ ʜʘʚʘʪʠ 

ʦʮʽʥʢʫ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ 

ʧʦʜʘʣʴʰʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ.  

 

 

 

ʈʠʩ. 1. ʉʦʧʣʦ ʱʽʣʠʥʥʦʛʦ ʛʽʜʨʘʚʣʽʯʥʦʛʦ  

ʨʦʟʧʠʣʶʚʘʯʘ ʧʽʩʣʷ ʥʝʧʨʘʚʠʣʴʥʦʛʦ  

ʯʠʱʝʥʥʷ 
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ɼʦʩʣʽʜʥʠʡ ʩʪʝʥʜ ʚʢʣʶʯʘʻ ʙʘʯʦʢ ʜʣʷ ʨʽʜʠʥʠ, ʜʚʽ ʤʘʪʨʠʮʽ ʟ ʧʨʦʙʽʨʢʘʤʠ, ʷʢʽ 

ʨʦʟʪʘʰʦʚʘʥʽ ʧʽʜ ʨʦʟʧʠʣʶʚʘʯʝʤ, ʜʚʽ ʨʦʟʧʽʨʥʽ ʚʪʫʣʢʠ, ʜʚʽ ʩʪʽʡʢʠ, ʙʘʣʢʫ, 

ʧʨʠʪʠʩʢʥʠʡ ʜʠʩʢ ʟ ʥʽʧʝʣʝʤ ʽ ʧʨʦʢʣʘʜʢʦʶ, ʚʽʜʚʽʜʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʨʽʜʠʥʠ. 

ɼʦʩʣʽʜʥʠʡ ʩʪʝʥʜ ʚʠʢʦʥʘʥʦ ʟ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʤʘʶʪʴ ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʢʦʨʦʟʽʾ, ʘ 

ʩʘʤʝ ʟ ʢʘʧʨʦʣʦʥʫ ʪʘ ʦʨʛʘʥʽʯʥʦʛʦ ʩʢʣʘ. 

ʈʦʟʧʠʣʶʚʘʯ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʚ ʮʝʥʪʨʽ ʙʘʣʢʠ ʪʦʯʥʦ ʧʦ-ʩʝʨʝʜʠʥʽ ʤʘʪʨʠʮʽ. 

ʈʦʙʦʯʫ ʨʽʜʠʥʫ ʟ ʙʘʯʢʘ ʧʦʜʘʚʘʣʠ ʧʽʜ ʨʽʟʥʠʤ ʪʠʩʢʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧʨʝʩʦʨʘ. 

ʇʨʠ ʚʽʜʢʨʠʚʘʥʥʽ ʟʘʧʽʨʥʦʛʦ ʢʨʘʥʫ ʪʘ ʚʠʭʦʜʫ ʪʠʩʢʫ ʚ ʩʠʩʪʝʤʽ ʥʘ ʦʜʥʘʢʦʚʠʡ ʨʽʚʝʥʴ 

ʚʽʜʢʨʠʚʘʣʠ ʢʨʘʥ ʧʦʜʘʯʽ ʨʽʜʠʥʠ ʚ ʩʘʤ ʨʦʟʧʠʣʶʚʘʯ. ʏʝʨʝʟ ʦʜʥʫ ʭʚʠʣʠʥʫ ʨʦʙʦʪʠ 

ʢʨʘʥ ʟʘʢʨʠʚʘʣʠ, ʘ ʨʦʟʧʠʣʶʚʘʯ ʜʝʤʦʥʪʫʚʘʣʠ.  

ʇʽʩʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʦʟʧʠʣʶʚʘʯʘ ʫʩʽ ʧʨʦʙʽʨʢʠ ʜʚʽʯʽ ʧʝʨʝʚʘʞʫʚʘʣʠ. 

ʇʝʨʰʠʡ ʨʘʟ ʨʘʟʦʤ ʽʟ ʨʦʙʦʯʦʶ ʨʽʜʠʥʦʶ ʚ ʥʠʭ, ʘ ʚʜʨʫʛʝ ʙʝʟ ʥʝʾ. ɼʣʷ ʟʚʘʞʫʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʘʛʠ ʜʠʩʢʨʝʪʥʽʩʪʶ 0,001 ʛʨʘʤ, ʷʢʽ ʟôʻʜʥʘʥʥʽ ʟ ʢʦʤʧôʶʪʝʨʦʤ 

ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʘʧʠʩʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚʘʛʠ ʧʨʦʙʽʨʦʢ. ɿôʻʜʥʘʥʥʷ ʟ 

ʢʦʤʧôʶʪʝʨʦʤ ʙʫʣʦ ʟʘʙʝʟʧʝʯʝʥʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʚʘʛ ʰʣʷʭʦʤ ʦʙʣʘʜʥʘʥʥʷ 

ʽʥʪʝʨʬʝʡʩʦʤ USB 2.0. ɼʘʥʽ ʦʙʨʦʙʣʷʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʣʷ 

Microsoft Excel ʥʘ ʙʘʟʽ Visual Basic for Application (VBA). Microsoft Excel ʧʨʠ 

ʦʪʨʠʤʘʥʥʽ ʜʘʥʠʭ ʟ ʧʦʨʪʫ USB 2.0 ʘʚʪʦʤʘʪʠʯʥʦ ʚʥʦʩʠʪʴ ʚ ʥʝʦʙʭʽʜʥʫ ʢʣʽʪʠʥʫ 

ʦʪʨʠʤʘʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ (ʨʠʩ. 2). 

 

 
 

ʈʠʩ. 2. ʌʨʘʛʤʝʥʪ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚ Microsoft Excel 
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ʆʪʨʠʤʘʥʽ ʜʘʥʥʽ 

ʦʙʨʦʙʣʷʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʣʘʡʥ-ʽʥʪʝʨʧʦʣʷʮʽʾ ʪʘ ʦʪʨʠʤʫʚʘʣʠʩʷ ʧʦʚʝʨʭʥʽ ʚʽʜʛʫʢʫ (ʨʠʩ. 3).  

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʦʚʝʨʭʦʥʴ ʨʦʙʠʣʠʩʴ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʷʢʦʩʪʽ 

ʨʦʟʧʦʜʽʣʝʥʥʷ ʨʽʜʠʥʠ ʨʦʟʧʠʣʶʚʘʯʝʤ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʧʦʜʘʣʴʰʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʊʘʢʠʡ ʤʝʪʦʜ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʦʙʦʯʦʛʦ ʩʪʘʥʫ ʱʽʣʠʥʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ 

ʨʦʟʧʠʣʶʚʘʯʽʚ ʜʣʷ ʭʽʤʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʷʢʽʩʥʫ ʦʮʽʥʢʫ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʱʽʣʠʥʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʨʦʟʧʠʣʶʚʘʯʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʧʨʦʚʦʜʠʪʠ ʝʬʝʢʪʠʚʥʝ ʜʝʬʝʢʪʫʚʘʥʥʷ ʥʦʚʠʭ ʨʦʟʧʠʣʶʚʘʯʽʚ. ʊʘʢʦʞ, ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʨʦʟʧʠʣʶʚʘʯʘ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʧʦ ʟʘʩʪʦʩʫʚʘʥʥʶ ʨʽʜʢʠʭ ʭʽʤʽʯʥʠʭ ʟʘʩʦʙʽʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʨʦʩʣʠʥʥʠʮʪʚʘ. 
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ʇʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʧʦʤʽʨʥʠʭ ʜʦʟ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʪʦʨʬôʷʥʠʭ ʢʦʤʧʦʩʪʽʚ, 

ʜʝʬʝʢʘʪʫ (ʚʽʜʭʦʜʠ, ʦʪʨʠʤʘʥʽ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʮʫʢʨʫ), ʥʘ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ˇʨʫʥʪʫ ʜʦʚʝʜʝʥʦ ʙʘʛʘʪʴʤʘ ʘʛʨʦʭʽʤʽʯʥʠʤʠ ʜʦʩʣʽʜʘʤʠ. ʗʢʽʩʪʴ ʨʦʙʦʪʠ ʤʘʰʠʥ ʧʦ 

ʚʥʝʩʝʥʥʶ ʜʦʙʨʠʚ ʥʝ ʟʘʚʞʜʠ ʟʘʜʦʚʦʣʴʥʷʻ ʘʛʨʦʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ, ʘ ʥʘʡʯʘʩʪʽʰʝ 

ʚʠʤʦʛʠ ʻ ʟʘʥʘʜʪʦ ʟʘʥʠʞʝʥʠʤʠ. ʊʘʢ, ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʚʥʝʩʝʥʥʷ ʛʥʦʶ ʟʥʘʯʠʪʴ, ʱʦ 

ʥʘ ʦʜʥʠʭ ʜʽʣʷʥʢʘʭ ʧʦʣʷ ʜʦʟʘ ʙʫʜʝ ʟʘʚʠʱʝʥʘ, ʥʘ ʽʥʰʠʭ ʟʘʥʠʞʝʥʘ. ɺʠʩʦʢʽ ʜʦʟʠ 

ʜʦʙʨʠʚ ʧʨʠʚʦʜʷʪʴ ʜʦ ʧʦʣʝʛʣʦʩʪʽ ʨʦʩʣʠʥ (ʟʝʨʥʦʚʽ-ʢʦʣʦʩʦʚʽ), ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʩʦʣʝʡ ʚ ˇʨʫʥʪʽ, ʚʝʣʠʢʠʭ ʚʪʨʘʪ ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʘʟʦʪʫ, ʚʠʤʠʚʘʥʥʷ 

ʡʦʛʦ ʟ ˇʨʫʥʪʫ ʘʪʤʦʩʬʝʨʥʠʤʠ ʦʧʘʜʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʟʥʠʞʫʻʪʴʩʷ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʽ 

ʥʝ ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʨʦʞʘʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʢʫʣʴʪʫʨʠ.  

ʐʚʠʜʢʝ ʟʨʦʩʪʘʥʥʷ ʮʽʥ ʚ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʨʽʯʯʷ ʥʘ ʧʘʣʠʚʦ, ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, 

ʤʘʰʠʥʠ, ʜʦʙʨʠʚʘ ʪʘ ʽʥ. ʩʧʦʥʫʢʘʻ ʫʩʚʽʜʦʤʠʪʠ, ʱʦ ʚʠʨʦʙʥʠʮʪʚʦ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʩʪʘʣʦ ʧʨʦʙʣʝʤʥʠʤ ʚ ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʩʝʥʩʽ. 

ʊʝʥʜʝʥʮʽʷ ʟʨʦʩʪʘʥʥʷ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʦʙʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʰʠʨʦʢʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʚ ʘʛʨʘʨʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ. ʂʣʶʯʦʚʠʤʠ ʧʠʪʘʥʥʷʤʠ ʮʽʻʾ ʟʘʜʘʯʽ ʻ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʻʤʥʦʩʪʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ [1 - 4]. 

ɯʩʥʫʶʯʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʘʣʢʫʚʘʯʽʚ-ʨʦʟʢʠʜʘʯʽʚ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʤʘʶʪʴ 

ʦʩʥʦʚʥʠʡ ʥʝʜʦʣʽʢ ʫ ʾʭʥʽʡ ʨʦʙʦʪʽ ð ʥʝʜʦʧʫʩʪʠʤʫ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ 

ʚʘʣʢʘ ʚ ʥʘʩʣʽʜʦʢ ʟʘʙʠʚʘʥʥʷʤ ʪʘ ʟʘʣʠʧʘʥʥʷʤ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ. ɾʦʜʥʘ ʟ ʽʩʥʫʶʯʠʭ 

ʤʘʰʠʥ, ʥʝ ʤʦʞʝ ʩʬʦʨʤʫʚʘʪʠ ʚʘʣʦʢ ʟ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ° 25%.  

ʈʦʟʨʦʙʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʚʘʣʢʫʚʘʯʘ-ʨʦʟʢʠʜʘʯʘ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ (ʨʠʩ. 1) 

ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʧʦʜʽʣ ʢʫʧʠ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʜʣʷ ʚʠʚʝʟʝʥʥʷ ʜʦʙʨʠʚ ʥʘ ʧʦʣʷ ʙʽʣʴʰʦʾ 

ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ (4 ï 8 ʪ). ɺʘʣʢʫʚʘʯ ʚʠʢʦʥʘʥʠʡ ʟʽ ʟʤʽʱʝʥʠʤʠ ʬʦʨʤʫʶʯʠʤ ʪʘ 

ʫʪʨʠʤʫʶʯʠʤ ʱʠʪʘʤʠ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ [5]. 

ʑʠʪʠ ʦʩʥʘʱʝʥʽ ʛʘʣʴʤʫʚʘʣʴʥʠʤʠ ʱʠʪʢʘʤʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ 

ʚʠʢʦʥʫʻʪʴʩʷ ʛʘʣʴʤʫʚʘʥʥʷ ʚʝʨʭʥʽʭ ʰʘʨʽʚ ʜʦʙʨʠʚ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʥʠʞʥʽ ʰʘʨʠ ʙʝʟ 

ʧʝʨʝʰʢʦʜ ʨʫʭʘʶʪʴʩʷ ʜʦ ʜʦʟʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ ʽ ʬʦʨʤʫʶʪʴʩʷ ʫ ʚʘʣʦʢ. ʇʦ ʤʽʨʽ 

ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ ʜʦʙʨʠʚ ʫ ʥʠʞʯʦʤʫ ʰʘʨʽ, ʜʦʙʨʠʚʘ ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʚʝʨʭʥʽʭ 

ʰʘʨʘʭ ʧʽʜʞʠʚʣʶʶʪʴ ʥʠʞʥʽʡ ʰʘʨ.  
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ɺʘʣʢʫʚʘʯ-ʨʦʟʢʠʜʘʯ 

ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʟ 

ʧʦʜʽʣʴʥʠʢʦʤ ʢʫʧ ʚ ʘʛʨʝʛʘʪʽ ʟ 

ʪʨʘʢʪʦʨʦʤ ʍʊɿ-161 

 

ʋʱʽʣʴʥʝʥʥʷ ʤʘʩʠ ʛʥʦʶ ʧʨʦʭʦʜʠʪʴ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʧʦʨʠʩʪʦʩʪʽ, 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʚʦʜʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʯʝ ʙ ʪʦ ʙʽʣʴʰ ʱʽʣʴʥʽʰʘ ʫʢʣʘʜʢʘ ʯʘʩʪʦʢ. ʇʨʠ 

ʮʴʦʤʫ ʚʟʘʻʤʥʽ, ʟʜʚʠʛʠ ʚʽʜʩʫʪʥʽ, ʘ ʧʝʨʝʙʫʜʦʚʘ ʩʪʨʫʢʪʫʨʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʙʝʟ 

ʨʦʟʨʠʚʫ ʟʚôʷʟʢʽʚ. ɯʟ ʟʨʦʩʪʘʥʥʷʤ ʥʘʚʘʥʪʘʞʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨ ʜʝʬʦʨʤʘʮʽʾ 

ʟʤʽʥʶʻʪʴʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ ʱʽʣʠʥ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʶʪʴʩʷ ʩʠʣʠ 

ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʯʘʩʪʢʘʤʠ. ʎʽ ʩʠʣʠ ʫ ʧʦʜʘʣʴʰʦʤʫ ʧʦʯʠʥʘʶʪʴ ʧʝʨʝʰʢʦʜʞʘʪʠ 

ʟʙʣʠʞʝʥʥʶ ʯʘʩʪʦʢ ʽ ʚ ʤʘʪʝʨʽʘʣʽ ʚʠʥʠʢʘʶʪʴ ʧʣʦʱʠʥʠ ʟʜʚʠʛʽʚ. ɺʝʩʴ ʤʘʩʠʚ, ʷʢʠʡ 

ʜʝʬʦʨʤʫʻʪʴʩʷ, ʦʭʦʧʣʶʻʪʴʩʷ ʟʜʚʠʛʘʤʠ ʽ ʧʝʨʝʤʽʱʝʥʥʷʤ ʦʢʨʝʤʠʭ ʯʘʩʪʦʢ ʙʝʟ 

ʧʦʤʽʪʥʦʾ ʟʤʽʥʠ ʦʙôʻʤʫ. ɺʝʩʴ ʤʘʩʠʚ, ʚʪʷʛʥʝʥʠʡ ʚ ʜʝʬʦʨʤʘʮʽʶ ʦʭʦʧʣʶʻʪʴʩʷ 

ʟʜʚʠʛʘʤʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʣʘʩʪʠʯʥʘ ʪʝʯʽʷ ʛʥʦʶ.  

ɺʣʘʩʪʠʚʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨʠ ʮʴʦʤʫ ʜʚʦʤʘ ʧʘʨʘʤʝʪʨʘʤʠ: 

ʛʨʘʥʠʯʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ ʟʜʚʠʛʫ ʛʘ ʧʣʘʩʪʠʯʥʦʶ ʚôʷʟʢʽʩʪʶ.  

ɿʤʽʱʝʥʥʷ ʱʠʪʽʚ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʜʘʻ ʟʤʦʛʫ ʧʝʨʰʠʤʠ ʨʫʭʘʪʠʩʴ 

ʜʦʙʨʠʚʘʤ ʨʦʟʪʘʰʦʚʘʥʠʤ ʥʘ ʫʪʨʠʤʫʶʯʦʤʫ ʰʠʪʽ, ʘ ʧʦʪʽʤ ʟ ʬʦʨʤʫʶʯʦʛʦ. ʎʝ ʜʘʻ 

ʟʤʦʛʫ ʤʽʥʽʤʽʟʫʚʘʪʠ ʟʘʙʠʚʘʥʥʷ ʪʘ ʟʘʚʠʩʘʥʥʷ ʜʦʙʨʠʚ ʤʽʞ ʱʠʪʘʤʠ ʽ ʟʘʙʝʟʧʝʯʠʪʠ 

ʬʦʨʤʫʚʘʥʥʷ ʨʽʚʥʦʤʽʨʥʦʛʦ ʧʦ ʰʠʨʠʥʽ ʪʘ ʱʽʣʴʥʦʩʪʽ ʚʘʣʢʘ ʜʦ ° 25% (ʨʠʩ. 2), ʱʦ 

ʩʧʨʠʷʻ ʦʜʥʦʯʘʩʥʦʤʫ ʨʦʟʚʠʪʢʫ, ʜʦʟʨʽʚʘʥʥʶ ʧʦʩʽʚʽʚ ʪʘ ʟʙʽʣʴʰʝʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ [6, 7]. 

ʗʢʱʦ 

ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ 

ʜʦʙʨʠʚ ʫ ʥʘʧʨʷʤʢʫ ʨʫʭʫ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʷʤʽʡ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʷʢʦʩʪʽ 

ʬʦʨʤʫʚʘʥʥʷ ʚʘʣʢʘ, ʪʦ 

ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ 

ʧʦ ʰʠʨʠʥʽ ʟʘʭʚʘʪʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʙʦʪʠ 

ʤʝʪʘʣʴʥʠʢʘ.  

ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʫʶʪʴ, 

ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ ʽ 

ʟʤʝʥʰʝʥʥʷʤ ʤʘʩʠ ʢʫʧʠ 

ʷʢʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʚʘʣʢʘ 

 

 

 

ʈʠʩ. 2. ʈʦʙʦʪʘ ʚʘʣʢʫʚʘʯʘ-ʨʦʟʢʠʜʘʯʘ ʚ ʘʛʨʝʛʘʪʽ  

ʟ ʪʨʘʢʪʦʨʦʤ ʍʊɿ-170 
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ʧʽʜʚʠʱʫʻʪʴʩʷ. ɿʥʘʯʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘʜʽʡʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʨʦʙʦʪʠ ʨʦʟʢʠʜʘʯʽʚ. 

ʊʘʢʠʡ ʨʦʟʢʠʜʘʯ ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʫ ʷʢʽʩʪʴ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʧʨʠ ʥʦʨʤʽ 30...80 

ʪ/ʛʘ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ (ʧʦʥʘʜ 80ʪ/ʛʘ) ʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʘʛʨʝʛʘʪʫ ʟʙʽʣʴʰʫʻʪʴʩʷ  ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ ʘʛʨʝʛʘʪʫ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʪʘ ʷʢʽʩʪʴ ʨʦʙʦʪʠ.  

ɺʘʣʢʫʚʘʯ-ʨʦʟʢʠʜʘʯ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʤʘʻ: ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ð 3,5...6,5 

ʛʘ/ʛʦʜ; ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ ð 30 ʤ; ʨʦʙʦʯʘ ʰʚʠʜʢʽʩʪʴð 2,5...7 ʢʤ/ʛʦʜ; ʜʦʟʘ 

ʚʥʝʩʝʥʥʷ ð 10...80 ʪ/ʛʘ; ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʜʦʙʨʠʚ ð ʜʦ 25%; ʪʠʧ 

ʤʘʰʠʥʠ ð ʥʘʯʽʧʥʘ; ʘʛʨʝʛʘʪʫʻʪʴʩʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʢʣʘʩʫ 30 ʢʅ. 
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ʈʘʮʽʦʥʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʫ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʫʟʛʦʜʞʝʥʘ ʽʟ ʩʪʨʫʢʪʫʨʦʶ ʧʦʩʽʚʥʠʭ ʧʣʦʱ, ʩʠʩʪʝʤʦʶ ʩʽʚʦʟʤʽʥ ʽ 

ʜʦʙʨʠʚ, ʪʝʭʥʦʣʦʛʽʻʶ ʚʠʨʦʱʫʚʘʥʥʷ ʽ ʟʙʠʨʘʥʥʷ ʩ.-ʛ. ʢʫʣʴʪʫʨ, ʾʭ ʫʨʦʞʘʡʥʽʩʪʶ ʽʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʟʦʥʠ [1, 2]. 

ʄʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʠʡ ʧʘʨʢ ʦʧʪʠʤʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʦʚʠʥʝʥ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʨʦʙʽʪ ʫ ʚʩʪʘʥʦʚʣʝʥʽ ʦʧʪʠʤʘʣʴʥʽ ʪʝʨʤʽʥʠ, ʧʦ 

ʤʦʞʣʠʚʦʩʪʽ, ʧʨʠ ʥʘʡʤʝʥʰʦʤʫ ʯʠʩʣʽ ʪʠʧʦʨʦʟʤʽʨʽʚ (ʤʘʨʦʢ) ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ. 

ʉʪʫʧʽʥʴ ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʩʢʣʘʜʫ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʽ ʘʜʝʢʚʘʪʥʦʩʪʽ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʥʝʶ ʦʙ'ʻʢʪʠʚʥʠʭ ʫʤʦʚ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʛʦʩʧʦʜʘʨʩʪʚʽ [3]. 

ʅʘʡʚʘʞʣʠʚʽʰʽ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʚʠʨʽʰʫʶʪʴ ʧʨʦʙʣʝʤʫ ʧʦʪʨʝʙʠ ʚ 

ʪʨʘʢʪʦʨʘʭ ï ʮʝ ʩʝʨʝʜʥʽʡ ʨʦʟʤʽʨ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʡʦʛʦ ʚʠʨʦʙʥʠʯʘ ʧʨʦʛʨʘʤʘ ʽ 

ʩʧʝʮʽʘʣʽʟʘʮʽʷ. 

ɿ ʦʩʪʘʥʥʴʦʾ ʪʝʟʠ ʨʦʙʠʤʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʦʧʪʠʤʘʣʴʥʽ ʨʦʟʤʽʨʠ ʛʦʩʧʦʜʘʨʩʪʚ, ʚ 

ʷʢʠʭ ʪʝʭʥʽʢʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʽ ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟʽ 

ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ. ʈʦʟʛʣʷʥʝʤʦ ʮʝ ʧʠʪʘʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ ʛʦʩʧʦʜʘʨʩʪʚ ʍʘʨʢʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʋʢʨʘʾʥʠ, ʜʝ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩ.-ʛ. ʚʠʨʦʙʥʠʮʪʚʘ 

ʚʠʜʽʣʝʥʦ ʯʦʪʠʨʠ ʧʨʠʨʦʜʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʨʘʡʦʥʠ: ʣʽʩʦʩʪʝʧʦʚʠʡ, ʩʪʝʧʦʚʦ-ʩʭʽʜʥʠʡ, 

ʩʪʝʧʦʚʦ-ʟʘʭʽʜʥʠʡ ʽ ʧʽʚʜʝʥʥʠʡ [4]. 

ɺ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʮʠʭ ʟʦʥ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʘʛʨʦʪʝʭʥʽʯʥʠʤ 

ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʤ ʚʠʤʦʛʘʤ 8-9-10-ʪʠ ʧʦʣʴʦʚʽ ʩʽʚʦʟʤʽʥʠ. ʋ ʥʠʭ 

ʣʝʛʰʝ ʚʠʪʨʠʤʘʪʠ ʦʧʪʠʤʘʣʴʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʢʫʣʴʪʫʨ, ʫʥʠʢʥʫʪʠ ʜʨʦʙʣʝʥʥʷ 

ʧʦʣʽʚ, ʫʩʫʥʫʪʠ ʩʧʝʮʠʬʽʯʥʠʡ ʚʧʣʠʚ ʧʦʧʝʨʝʜʥʽʭ ʢʫʣʴʪʫʨ, ʦʩʦʙʣʠʚʦ ʪʘʢʠʭ, ʷʢ 

ʮʫʢʨʦʚʠʡ ʙʫʨʷʢ, ʩʦʥʷʰʥʠʢ ʪʘ ʽʥ. [5]. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʠʤʦ ʚʠʨʦʱʫʚʘʥʥʶ 

ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʫ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟ ʪʽʻʾ ʧʨʠʯʠʥʠ, ʱʦ 

ʧʦʪʫʞʥʠʡ ʛʫʤʫʩʥʠʡ ʛʦʨʠʟʦʥʪ ʜʘʻ ʚʠʩʦʢʽ ʚʨʦʞʘʾ  [5]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʪʨʝʙʠ ʛʦʩʧʦʜʘʨʩʪʚ ʚ ʪʝʭʥʽʮʽ ʧʨʦʚʦʜʠʤʦ ʘʥʘʣʽʪʠʯʥʦ. ʇʨʠ-

ʡʤʘʻʤʦ, ʱʦ ʤʦʜʝʣʴʥʽ ʛʦʩʧʦʜʘʨʩʪʚʘ ʤʘʶʪʴ ʚʽʜ 600 ʛʘ ʜʦ 5000 ʛʘ ʦʨʥʠʭ ʟʝʤʝʣʴ. 

ʂʫʣʴʪʫʨʠ ʨʦʟʤʽʱʝʥʽ ʥʘ ʧʦʣʷʭ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ ʚʽʜ 100 ʛʘ ʜʦ 500 ʛʘ. ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʛʦʩʧʦʜʘʨʩʪʚ ï ʧʦ 5 ʥʘ ʢʦʞʥʫ ʩʽʚʦʟʤʽʥʫ, ʪʦʙʪʦ ʚʩʴʦʛʦ 20. 

ʋ 10-ʪʠ ʧʦʣʴʦʚʽʡ ʩʽʚʦʟʤʽʥʽ ʻ 2 ʧʦʣʷ ʧʽʜ ʮʫʢʨʦʚʽ ʙʫʨʷʢʠ, ʪʦʙʪʦ 20%. ʆʜʥʘ ʟ 

9-ʪʠ ʧʦʣʴʦʚʠʭ ʩʽʚʦʟʤʽʥ ʪʘʢʦʞ ʤʽʩʪʠʪʴ 2 ʧʦʣʷ (22,2%), ʘ ʽʥʰʘ ï ʦʜʥʝ ʧʦʣʝ 

(11,1%). ɺ 6-ʪʠ ʧʦʣʴʦʚʽʡ ʩʽʚʦʟʤʽʥʽ ʤʘʻʤʦ ʦʜʥʝ ʧʦʣʝ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ (16,7%). 
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ʆʪʞʝ, ʚ ʨʦʙʦʪʽ ʟʨʦʙʣʝʥʦ ʨʦʟʨʘʭʫʥʦʢ ʧʦʪʨʝʙʠ ʚ ʪʨʘʢʪʦʨʘʭ ʜʣʷ ʯʦʪʠʨʴʦʭ 

ʩʽʚʦʟʤʽʥ ʽʟ ʨʽʟʥʠʤ ʚʤʽʩʪʦʤ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ (11,1%; 16,7%; 20%; 22,2%) ʚ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʣʦʱʝʶ ʫʛʽʜʴ 600 ï 5000 ʛʘ [6]. 

ʉʢʣʘʜ ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʫ ʤʦʜʝʣʴʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʦʙʤʝʞʠʣʠ ʪʨʴʦʤʘ 

ʪʷʛʦʚʠʤʠ ʢʣʘʩʘʤʠ: 30, 20 ʽ 14 ʢʅ. ɯʟ ʤʘʨʦʯʥʠʤ ʩʢʣʘʜʦʤ ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʫ 

ʩʠʪʫʘʮʽʷ ʩʢʣʘʜʥʽʰʘ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʧʦʪʨʽʙʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ, ʪʷʛʦʚʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽʤʧʦʨʪʥʠʭ ʪʨʘʢʪʦʨʽʚ ʥʝʚʽʜʦʤʽ. ʆʪʞʝ ʟʘʜʽʷʥʽ ʥʘʤʠ ʢʦʥʢʨʝʪʥʽ 

ʤʘʨʢʠ ʪʨʘʢʪʦʨʽʚ ʢʣʘʩʫ ʪʷʛʠ 30 ʢʅ (ʊ-150, ʊ-150ʂ, ʍʊɿ-170), ʢʣʘʩʫ ʪʷʛʠ 20 ʢʅ 

(ʊ-70ʉ) ʽ ʢʣʘʩʫ ʪʷʛʠ 14 ʢʅ (ʖʄɿ-6ʃ) ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʷʢ ʪʨʘʢʪʦʨʠ-ʘʥʘʣʦʛʠ, ʪʦʙʪʦ 

ʪʘʢʽ, ʱʦ ʻ ʥʘ ʨʠʥʢʫ ʽ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʪʷʛʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʗʢʱʦ, ʥʘʧʨʠʢʣʘʜ, 

ʥʘ ʩʴʦʛʦʜʥʽ ʪʨʘʢʪʦʨʘ ʘʥʘʣʦʛʽʯʥʦʛʦ ʟʘ ʪʷʛʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʛʫʩʝʥʠʯʥʦʤʫ 

ʪʨʘʢʪʦʨʫ ʊ-70 ʥʘ ʨʠʥʢʫ ʥʝʤʘʻ, ʪʦ, ʚʽʜʧʦʚʽʜʥʦ, ʚ ʧʦʜʘʣʴʰʦʤʫ ʤʠ ʦʙˇʨʫʥʪʫʻʤʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʊʠʤ ʙʽʣʴʰʝ, ʱʦ, ʩʚʦʛʦ ʯʘʩʫ, ʢʦʥʩʪʨʫʢʪʦʨʠ ʇɸʊ 

çʍʊɿè ʨʦʟʨʦʙʠʣʠ ʙʣʠʟʴʢʫ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʥʩʪʨʫʢʮʽʶ ʛʫʩʝʥʠʯʥʦʛʦ ʪʨʘʢʪʦʨʘ ʽʟ 

ʜʚʠʛʫʥʦʤ ʧʦʪʫʞʥʽʩʪʶ ʚ 100 ʢ.ʩ. 

ɺ ʧʝʨʰʫ ʯʝʨʛʫ, ʚʩʽ ʨʦʟʨʘʭʫʥʢʠ ʽ ʛʨʘʬʽʢʠ ʚʠʢʦʥʫʚʘʣʠ ʜʣʷ ʦʩʥʦʚʥʠʭ 

(ʧʨʦʚʽʜʥʠʭ) ʦʧʝʨʘʮʽʡ, ʦʙʫʤʦʚʣʝʥʠʭ ʧʝʚʥʠʤʠ ʘʛʨʦʪʝʭʥʽʯʥʠʤʠ ʪʝʨʤʽʥʘʤʠ: ʩʽʚʙʘ, 

ʟʙʠʨʘʥʥʷ, ʟʘʛʦʪʽʚʣʷ ʢʦʨʤʽʚ ʽ ʪ. ʽʥ. ʇʦʪʽʤ ʜʣʷ ʦʧʝʨʘʮʽʡ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʦʩʥʦʚʥʠʤʠ 

(ʧʦʧʝʨʝʜʥʽʭ, ʩʫʧʫʪʥʽʭ, ʥʘʩʪʫʧʥʠʭ, ʜʦʧʦʤʽʞʥʠʭ), ʽ ʧʽʩʣʷ ʮʴʦʛʦ ʜʣʷ ʚʩʽʭ ʽʥʰʠʭ. 

ʆʜʝʨʞʘʥʽ ʛʨʘʬʽʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʢʪʦʨʽʚ ʘʥʘʣʽʟʫʚʘʣʠ ʽ ʚ ʨʘʟʽ 

ʥʝʦʙʭʽʜʥʦʩʪʽ (ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʧʽʢʽʚ) ʢʦʨʠʛʫʚʘʣʠ ʧʣʘʥʠ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ.  

ɯʟ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʜʥʦ, ʱʦ ʧʠʪʦʤʘ ʧʦʪʨʝʙʘ ʚ ʪʨʘʢʪʦʨʘʭ . ʪʠʤ ʤʝʥʰʘ, ʯʠʤ 

ʙʽʣʴʰʘ  ʧʣʦʱʘ ʫʛʽʜʴ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʇʦʷʩʥʶʻʪʴʩʷ ʮʝ ʪʠʤ, ʱʦ ʽʟ ʟʨʦʩʪʘʥʥʷʤ 

ʨʦʟʤʽʨʽʚ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʘʩʦʚʠʡ ʧʝʨʽʦʜ ʜʦʟʨʽʚʘʥʥʷ ˇʨʫʥʪʫ ʥʘ ʡʦʛʦ 

ʧʦʣʷʭ. ʆʩʪʘʥʥʻ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʦʚôʷʟʘʥʦ ʟ ʨʦʟʰʠʨʝʥʥʷʤ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ 

ʧʨʠʨʦʜʥʠʭ ʽ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʠʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʮʽ ʧʦʣʷ, ʟʦʢʨʝʤʘ:  

ʘ) ʟ ʨʦʟʰʠʨʝʥʥʷʤ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ˇʨʫʥʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ʩʫʛʣʠʥʠʩʪʽ ˇʨʫʥʪʠ 

ʜʦʟʨʽʚʘʶʪʴ ʧʽʟʥʽʰʝ, ʥʽʞ ʩʫʧʽʱʘʥʽ);  

ʙ) ʟ ʫʩʢʣʘʜʥʝʥʥʷʤ ʨʝʣʴʻʬʫ (ʨʽʚʥʝ ʧʦʣʝ ʜʦʟʨʽʚʘʻ ʨʽʚʥʦʤʽʨʥʦ ʽ ʰʚʠʜʰʝ ʥʽʞ 

ʪʘʢʝ ʞ, ʘʣʝ ʟ ʜʨʽʙʥʠʤʠ ʙʘʣʢʘʤʠ, ʘ ʧʽʚʜʝʥʥʠʡ ʩʭʠʣ ʜʦʟʨʽʚʘʻ ʰʚʠʜʰʝ ʨʽʚʥʦʛʦ ʧʦʣʷ 

ʽ, ʟʘʥʘʜʪʦ ʰʚʠʜʰʝ, ʥʽʞ ʩʭʠʣ ʟʚʝʨʥʝʥʠʡ ʥʘ ʧʽʚʥʽʯ);  

ʚ) ʟ ʨʦʟʰʠʨʝʥʥʷʤ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʧʦʧʝʨʝʜʥʠʢʽʚ (ʧʦʣʝ ʟ ʚʝʣʠʢʠʤ 

ʚʤʽʩʪʦʤ ʨʦʩʣʠʥʥʠʭ ʟʘʣʠʰʢʽʚ ʜʦʚʰʝ ʧʨʦʛʨʽʚʘʻʪʴʩʷ ʽ ʟʙʝʨʽʛʘʻ ʚʝʩʥʷʥʫ ʚʦʣʦʛʫ). 

ɺ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʚʧʣʠʚ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʪʷʛʫʚʘʥʥʷ ʚʝʩʥʷʥʦ-ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ ʥʘ ʢʽʣʴʢʘ ʜʥʽʚ, ʘ ʨʘʟʦʤ ʟ 

ʥʠʤʠ, ʚ ʜʝʱʦ ʤʝʥʰʽʡ ʤʽʨʽ, ʽ ʚʩʽʭ ʽʥʰʠʭ ʨʦʙʽʪ ʧʦ ʜʦʛʣʷʜʫ ʟʘ ʨʦʩʣʠʥʘʤʠ, ʾʭ 

ʧʨʠʙʠʨʘʥʥʽ ʽ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʧʦʣʽʚ ʜʦ ʟʠʤʠ [8]. 

ɼʣʷ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʝʤʣʝʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʤʠ ʚʠʜʽʣʝʥʽ ʯʦʪʠʨʠ 

ʢʘʪʝʛʦʨʽʾ ʩʝʨʝʜʥʴʦʛʦ ʦʙôʻʤʫ ʫʛʽʜʴ: ʤʘʣʦʧʣʦʱʘʜʥʘ ï ʜʦ 200 ʛʘ ʫʛʽʜʴ ʥʘ 

ʛʦʩʧʦʜʘʨʩʪʚʦ; ʩʝʨʝʜʥʴʦʧʣʦʱʘʜʥʘ ï ʛʦʩʧʦʜʘʨʩʪʚʘ ʟ ʨʦʟʤʽʨʘʤʠ ʫʛʽʜʴ 200 ... 1000 

ʛʘ; ʚʝʣʠʢʦʧʣʦʱʘʜʥʘ ï 1 ... 5 ʪʠʩ. ʛʘ ʫʛʽʜʴ ʥʘ ʦʜʥʝ ʘʛʨʦʧʽʜʧʨʠʻʤʩʪʚʦ; 

ʛʽʧʝʨʧʣʦʱʘʜʥʘ ï ʙʽʣʴʰʝ 5 ʪʠʩ. ʛʘ ʫʛʽʜʴ ʥʘ ʦʜʥʫ ʘʛʨʦʬʽʨʤʫ. 
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ɼʣʷ ʟʘʭʽʜʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʭʘʨʘʢʪʝʨʥʘ ʤʘʣʦʧʣʦʱʘʜʥʽʩʪʴ [6]. ʉʝʨʝʜʥʽ 

ʨʦʟʤʽʨʠ ʛʦʩʧʦʜʘʨʩʪʚ ʧʦ ʢʨʘʾʥʘʤ ʽʟ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʨʽʟʥʷʪʴʩʷ ʜʦ 11,63 ʨʘʟʽʚ, ʘ 

ʦʩʥʘʱʝʥʽʩʪʴ ʾʭ ʪʝʭʥʽʢʦʶ ð ʜʦ 4,43 ʨʘʟʽʚ. 

ʆʩʥʦʚʥʠʡ ʤʝʭʘʥʽʟʤ ʤʽʥʽʤʽʟʘʮʽʾ ʧʦʪʨʝʙʠ ʚ ʪʝʭʥʽʮʽ ʛʦʩʧʦʜʘʨʩʪʚ 

ʤʘʣʦʧʣʦʱʘʜʥʦʾ ʢʘʪʝʛʦʨʽʾ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʷʤʦʧʨʦʧʦʨʮʽʡʥʽʡ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ 

ʨʦʟʤʽʨʦʤ ʫʛʽʜʴ ʽ ʤʦʞʣʠʚʠʤ ʨʽʯʥʠʤ ʟʘʚʘʥʪʘʞʝʥʥʷʤ ʪʝʭʥʽʢʠ, ʟʘʜʽʷʥʦʾ ʥʘ 

ʦʜʥʦʡʤʝʥʥʠʭ ʧʦʣʷʭ ʽ ʦʜʥʦʡʤʝʥʥʠʭ ʦʧʝʨʘʮʽʷʭ. ʎʝ ʤʝʭʘʥʽʟʤ ʧʨʷʤʦʛʦ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʝʭʥʽʢʠ.  

ʄʝʭʘʥʽʟʤ ʧʨʷʤʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʝʭʥʽʢʠ ʧʨʦʷʚʣʷʻʪʴʩʷ ʪʠʤ ʝʬʝʢʪʠʚʥʽʰʝ, 

ʯʠʤ ʤʝʥʰʝ ʨʦʟʤʽʨ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʚʠʯʝʨʧʫʻ 

ʩʝʙʝ ʧʨʠ ʧʣʦʱʽ ʫʛʽʜʴ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʙʽʣʴʰʝ 150é200 ʛʘ. 

ʄʘʣʦʟʝʤʝʣʴʥʝ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʫʢʨʘʡ ʥʝʙʘʞʘʥʝ, ʘ 

ʟʙʽʣʴʰʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʦʙôʻʤʫ ʫʛʽʜʴ ʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘ ʤʝʞʽ 5 ʪʠʩ. ʛʘ ï 

ʤʘʣʦʝʬʝʢʪʠʚʥʝ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʤʘʰʠʥʦʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʤ ʚʠʱʘ, ʯʠʤ ʙʽʣʴʰʠʡ 

ʨʦʟʤʽʨ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʪʘʢ ʚ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʽʟ ʦʙôʻʤʦʤ ʫʛʽʜʴ ʚ ʤʝʞʘʭ 5 ʪʠʩ. ʛʘ. 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚ ʜʝʩʷʪʴ ʽ ʙʽʣʴʰʝ ʨʘʟʽʚ. 

ʄʘʣʦʨʦʟʤʽʨʥʽ ʛʦʩʧʦʜʘʨʩʪʚʘ ʤʦʞʫʪʴ ʙʫʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʫ ʨʘʟʽ 

ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʦʾ ʽ ʩʧʝʮʠʬʽʯʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ ʦʚʦʯʝʚʦʾ). 

ʍʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʛʦʩʧʦʜʘʨʩʪʚ ʩʝʨʝʜʥʴʦʧʣʦʱʘʜʥʦʾ ʢʘʪʝʛʦʨʽʾ ʤʝʭʘʥʽʟʤ 

ʤʽʥʽʤʽʟʘʮʽʾ ʧʦʪʨʝʙʠ ʚ ʪʝʭʥʽʮʽ, ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʽʚʦʟʤʽʥ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʰʠʨʦʢʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʦʜʥʦʡʤʝʥʥʠʭ ʤʘʰʠʥ ʥʘ ʨʽʟʥʦʡʤʝʥʥʠʭ ʧʦʣʷʭ. ʏʠʤ 

ʙʽʣʴʰʠʡ ʨʦʟʤʽʨ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʪʠʤ ʙʽʣʴʰʝ ʨʽʟʥʦʡʤʝʥʥʠʭ ʧʦʣʽʚ ʩʽʚʦʟʤʽʥʠ ʽ ʪʠʤ 

ʙʽʣʴʰʝ ʘʣʴʪʝʨʥʘʪʠʚ ʜʣʷ ʙʽʣʴʰ ʧʦʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʢʠ. ɿʚʽʜʩʠ ʥʘʟʚʘ ï 

ʤʝʭʘʥʽʟʤ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʝʭʥʽʢʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʥʽʧʫʣʶʶʯʠ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʦʜʥʦʡʤʝʥʥʠʭ ʧʦʣʽʚ ʨʽʟʥʠʭ 

ʩ̔ ʚʦʟʤʽʥ ʤʦʞʥʘ ʜʦʤʦʛʪʠʩʷ ʫʩʚʽʜʦʤʣʝʥʦʛʦ ʟʤʽʱʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʪʝʨʤʽʥʽʚ 

ʧʨʦʚʝʜʝʥʥʷ ʦʜʥʦʡʤʝʥʥʠʭ ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ, ʘ, ʟʥʘʯʠʪʴ, ʤʽʥʽʤʽʟʫʚʘʪʠ ʧʽʢʦʚʽ 

ʧʦʪʨʝʙʠ ʚ ʪʝʭʥʽʮʽ. ʊʘʢʠʡ ʤʝʭʘʥʽʟʤ ʟʥʠʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʝʭʥʽʢʫ ʥʘʟʚʝʤʦ 

ʤʝʪʦʜʦʤ ʤʽʥʽʤʽʟʘʮʽʾ ʥʘʢʣʘʜʦʢ ʪʝʨʤʽʥʽʚ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ. 

ʂʦʞʥʠʡ ʽʟ ʤʝʭʘʥʽʟʤʽʚ ʤʽʥʽʤʽʟʘʮʽʾ ʧʦʪʨʝʙʠ ʚ ʪʝʭʥʽʮʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ 

ʥʘʡʙʽʣʴʰʽʡ ʤʽʨʽ ʚ ʪʽʡ ʢʘʪʝʛʦʨʽʾ ʜʝ ʚʽʥ ʚʧʝʨʰʝ ʟôʷʚʣʷʻʪʴʩʷ. ʊʘʢ ʤʝʭʘʥʽʟʤ ʧʨʷʤʦʛʦ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʥʘʡʙʽʣʴʰ ʩʠʣʴʥʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʤʘʣʦʧʣʦʱʘʜʥʽʡ ʢʘʪʝʛʦʨʽʾ 

ʛʦʩʧʦʜʘʨʩʪʚ. ɺ ʙʽʣʴʰ ʢʨʫʧʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʥʘʩʪʫʧʥʠʭ ʢʘʪʝʛʦʨʽʡ ʮʝʡ ʤʝʭʘʥʽʟʤ 

ʧʨʦʜʦʚʞʫʻ ʧʨʦʷʚʣʷʪʠʩʷ, ʘʣʝ ʥʝ ʪʘʢ ʟʥʘʯʫʱʝ, ʷʢ ʤʝʭʘʥʽʟʤ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʩʝʨʝʜʥʴʦʧʣʦʱʘʜʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʽ ʤʝʭʘʥʽʟʤ ʤʽʥʽʤʽʟʘʮʽʾ 

ʥʘʢʣʘʜʦʢ ʪʝʨʤʽʥʽʚ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʜʣʷ ʛʦʩʧʦʜʘʨʩʪʚ ʢʨʫʧʥʦʧʣʦʱʘʜʥʦʾ 

ʢʘʪʝʛʦʨʽʾ.   

ʇʝʨʝʭʦʜʠ ʟ ʦʜʥʽʻʾ ʢʘʪʝʛʦʨʽʾ ʚ ʽʥʰʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʨʦʷʚʦʤ ʥʦʚʦʛʦ 

ʬʘʢʪʦʨʫ, ʷʢʠʡ ʤʽʥʽʤʽʟʫʻ ʩʝʨʝʜʥʶ ʧʦʪʨʝʙʫ ʘʛʨʦʧʽʜʧʨʠʻʤʩʪʚ ʚ ʪʨʘʢʪʦʨʘʭ ʘʙʦ 

ʽʥʰʽʡ ʪʝʭʥʽʮʽ. ɺʽʜʧʦʚʽʜʥʦ ʧʝʨʝʭʽʜ ʟ ʤʘʣʦʧʣʦʱʘʜʥʦʾ ʢʘʪʝʛʦʨʽʾ ʚ 

ʩʝʨʝʜʥʴʦʧʣʦʱʘʜʥʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʧʠʪʦʤʦʾ ʧʦʪʨʝʙʠ ʚ ʪʨʘʢʪʦʨʘʭ ʚ 

2,6 ʨʘʟʠ ʽ ʜʘʣʽ ʧʝʨʝʭʽʜ ʚʽʜ ʩʝʨʝʜʥʴʦʧʣʦʱʘʜʥʦʾ ʢʘʪʝʛʦʨʽʾ ʚ ʚʝʣʠʢʦʧʣʦʱʘʜʥʫ ï ʚ 

1,19 ʨʘʟʠ.  
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ɿʘʩʪʦʩʦʚʫʚʘʥʘ ʥʘʤʠ ʤʝʪʦʜʠʢʘ (ʚʠʢʣʶʯʘʶʯʠ ʢʦʥʢʨʝʪʥʽ ʟʥʘʯʝʥʥʷ ʜʘʪ ʽ 

ʢʦʝʬʽʮʽʻʥʪʽʚ) ʩʧʨʘʚʝʜʣʠʚʘ ʜʣʷ ʧʦʤʽʨʥʦ ʛʦʨʙʠʩʪʦʾ ʤʽʩʮʝʚʦʩʪʽ, ʷʢʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʙʽʣʴʰʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʠ. ʋ ʛʽʨʩʴʢʠʭ ʨʘʡʦʥʘʭ ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʠ ʙʽʣʴʰ 

ʟʥʘʯʫʱʠʤʠ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ ʽʥʰʽ ʯʠʥʥʠʢʠ, ʘ, ʟʥʘʯʠʪʴ, ʜʣʷ ʥʠʭ, ʡʤʦʚʽʨʥʦ, 

ʟʥʘʜʦʙʣʷʪʴʩʷ ʜʝʷʢʽ ʢʦʨʠʛʫʚʘʥʥʷ ʤʝʪʦʜʠʢʠ. ɼʣʷ ʧʽʚʜʝʥʥʠʭ ʨʽʚʥʠʥʥʠʭ ʨʘʡʦʥʽʚ 

ʚʦʥʘ ʥʝ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʟʦʚʩʽʤ, ʯʝʨʝʟ ʟʥʠʢʥʝʥʥʷ ʩʘʤʦʛʦ ʧʨʝʜʤʝʪʘ 

ʜʦʩʣʽʜʞʝʥʴ ï ʚʧʣʠʚʫ ʨʝʣʴʻʬʫ ʤʽʩʮʝʚʦʩʪʽ ʥʘ ʪʝʨʤʽʥʠ ʧʨʦʚʝʜʝʥʥʷ ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʩʣʦʚʣʝʥʠʭ ʟʘʫʚʘʞʝʥʴ ʨʦʟʛʣʷʥʫʪʘ ʜʘʣʽ ʤʝʪʦʜʠʢʘ ʩʧʨʘʚʝʜʣʠʚʘ ʽ 

ʜʣʷ ʩʚʽʪʦʚʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ ʜʦʟʚʦʣʠʪʴ ʙʽʣʴʰ ʫʩʚʽʜʦʤʣʝʥʦ ʧʨʦʚʦʜʠʪʠ 

ʨʝʬʦʨʤʠ ʚ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʪʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ 

ʜʝʨʞʘʚʠ ʥʘ ʪʝʭʥʽʢʫ. 
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ʅʘ ʜʦʨʦʛʘʭ ʩʚʽʪʫ ʱʦʨʦʢʫ ʛʠʥʝ ʙʣʠʟʴʢʦ ʤʽʣʴʡʦʥʘ ʦʩʽʙ, ʘ ʱʝ 50 ʤʽʣʴʡʦʥʽʚ 

ʦʪʨʠʤʫʶʪʴ ʪʨʘʚʤʠ. ʊʘʢʠʡ ʨʽʚʝʥʴ ʜʦʨʦʞʥʴʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ ʜʫʞʝ ʜʦʨʦʛʦ 

ʦʙʭʦʜʠʪʴʩʷ ʝʢʦʥʦʤʽʮʽ, ʚ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ʧʦʛʣʠʥʘʶʯʠ ʚʽʜ 1 % ʜʦ 3 % ɺɺʇ. ʂʨʽʤ 

ʪʦʛʦ, ʟʘʛʠʙʝʣʴ ʽ ʽʥʚʘʣʽʜʥʽʩʪʴ ʣʶʜʝʡ ʚʝʜʫʪʴ ʜʦ ʚʝʣʠʯʝʟʥʦʾ ʝʤʦʮʽʡʥʦʾ ʽ 

ʬʽʥʘʥʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʽʤôʾ, ʱʦ ʧʦʩʪʨʘʞʜʘʣʠ. 

ɸʚʘʨʽʾ ʚ ʦʩʥʦʚʥʦʤʫ ʤʦʞʥʘ ʟʘʧʦʙʽʛʪʠ. ʋ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ-ʯʣʝʥʽʚ 

ʆɽʉʈ/ʄʊʌ (ʄʽʞʥʘʨʦʜʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʬʦʨʫʤ) ʟʘ ʧʝʨʽʦʜ ʟ 1970 ʧʦ 2005 ʨ. 

ʩʤʝʨʪʥʽʩʪʴ ʥʘ ʜʦʨʦʛʘʭ ʩʢʦʨʦʪʠʣʘʩʷ ʧʨʠʙʣʠʟʥʦ ʥʘ 50 %, ʦʜʥʘʢ ʮʽ ʟʜʦʙʫʪʢʠ ʥʝ 

ʜʫʞʝ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʽ. ʅʘʡʙʽʣʴʰʝ ʩʢʦʨʦʯʝʥʥʷ ʜʦʩʷʛʥʫʪʦ ʚ ʢʨʘʾʥʘʭ 

ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ʪʘ ɸʟʽʡʩʴʢʦ-ʊʠʭʦʦʢʝʘʥʩʴʢʦʛʦ ʨʝʛʽʦʥʫ (ʚʽʜʧʦʚʽʜʥʦ ʥʘ 61 % ʽ ʥʘ 

45 %). ʋ ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ (ʉʐɸ ʽ ʂʘʥʘʜʽ) ʩʤʝʨʪʥʽʩʪʴ ʩʢʦʨʦʪʠʣʘʩʷ ʥʘ 20%, 

ʧʨʠ ʮʴʦʤʫ ʪʝʤʧ ʩʢʦʨʦʯʝʥʥʷ ʙʫʚ ʚʠʱʝ ʚ 1980-ʽ, ʥʽʞ ʚ ʥʘʩʪʫʧʥʽ ʨʦʢʠ. ʋ ʢʨʘʾʥʘʭ 

ʎʝʥʪʨʘʣʴʥʦʾ ʪʘ ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ (ʎʉɭ) ʽ ʚ ʢʨʘʾʥʘʭ, ʱʦ ʚʭʦʜʠʣʠ ʜʦ ʩʢʣʘʜʫ ʉʈʉʈ 

ʟʥʘʯʥʠʡ ʨʽʚʝʥʴ ʱʦʨʽʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʙʫʚ ʜʦʩʷʛʥʫʪʠʡ ʚ 1990-ʽ ʨʦʢʠ, ʧʨʦʪʝ 

ʧʦʯʠʥʘʶʯʠ ʟ 2000 ʨ. ʨʽʚʝʥʴ ʩʤʝʨʪʥʦʩʪʽ ʩʪʘʙʽʣʽʟʫʚʘʚʩʷ ʚ ʎʉɭ ʽ ʧʽʜʚʠʱʠʚʩʷ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʢʦʣʠʰʥʽʭ ʨʘʜʷʥʩʴʢʠʭ ʨʝʩʧʫʙʣʽʢ. 

ʈʽʚʝʥʴ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʦʩʦʙʣʠʚʦ ʚ ʢʨʘʾʥʘʭ ʟ ʥʠʟʴʢʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʦʨʦʞʥʴʦʾ ʙʝʟʧʝʢʠ, ʤʦʞʥʘ ʧʽʜʚʠʱʠʪʠ ʚ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽʡ 

ʧʝʨʩʧʝʢʪʠʚʽ ʟʘ ʨʘʭʫʥʦʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʨʩʝʥʘʣʫ ʧʝʨʝʚʽʨʝʥʠʭ ʟʘʭʦʜʽʚ, ʘ ʩʘʤʝ: 

- ʫʧʨʘʚʣʽʥʥʷ ʰʚʠʜʢʽʩʪʶ: ʧʨʠʤʫʩʦʚʝ ʜʦʪʨʠʤʘʥʥʷ ʽʩʥʫʶʯʠʭ ʦʙʤʝʞʝʥʴ 

ʰʚʠʜʢʦʩʪʽ ʤʦʞʝ ʧʨʠʥʝʩʪʠ ʥʝʛʘʡʥʫ ʢʦʨʠʩʪʴ ʜʣʷ ʜʦʨʦʞʥʴʦʾ ʙʝʟʧʝʢʠ. ɽʬʝʢʪʠʚʥʝ 

ʫʧʨʘʚʣʽʥʥʷ ʰʚʠʜʢʽʩʪʶ ʚʠʤʘʛʘʻ ʪʘʢʦʞ, ʱʦʙ ʦʙʤʝʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʜʧʦʚʽʜʘʣʠ 

ʪʠʧʫ ʜʦʨʦʛʠ, ʨʠʟʠʢʘʤ ʧʨʠʜʦʨʦʞʥʴʦʾ ʩʤʫʛʠ, ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʨʦʛʠ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʨʫʭʫ, ʘ ʪʘʢʦʞ ʩʢʣʘʜʫ ʽ ʥʘʷʚʥʦʩʪʽ ʩʭʠʣʴʥʠʭ ʜʦ ʨʠʟʠʢʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦʨʦʛʠ. 

ɯʥʰʠʤʠ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʰʚʠʜʢʽʩʪʶ ʻ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ 

ʽʥʪʝʣʝʢʪʥʝ ʢʦʨʠʛʫʚʘʥʥʷ ʰʚʠʜʢʽʩʥʦʛʦ ʨʝʞʠʤʫ, ʜʣʷ ʤʦʜʠʬʽʢʘʮʽʾ ʧʦʚʝʜʽʥʢʠ; 

- ʩʢʦʨʦʯʝʥʥʷ ʚʦʜʽʥʥʷ ʫ ʥʝʪʚʝʨʝʟʦʤʫ ʩʪʘʥʽ: ʷʢ ʧʦʢʘʟʫʻ ʧʝʨʝʜʦʚʠʡ 

ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ, ʜʣʷ ʧʨʠʤʫʩʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʟʘ ʢʝʨʤʦʤ 

ʨʽʚʥʷ ʘʣʢʦʛʦʣʶ ʚ ʢʨʦʚʽ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,5 ʧʨʦʤʽʣʝ, ʥʝʦʙʭʽʜʥʦ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʦʤʽʪʥʠʤ ʯʠʥʦʤ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʠʤʫʩʦʚʽ ʟʘʭʦʜʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʧʘʜʢʦʚʦʾ 

ʧʝʨʝʚʽʨʢʠ ʜʠʭʘʥʥʷ ʥʘ ʘʣʢʦʛʦʣʴ. ʊʘʢʝ ʧʨʘʚʦʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʷʚʣʷʻʪʴʩʷ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤʠ, ʢʦʣʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʰʠʨʦʢʦʾ ʧʨʦʩʚʽʪʥʠʮʴʢʦʾ ʢʦʤʧʘʥʽʻʶ, ʘ ʜʦ 

ʧʦʨʫʰʥʠʢʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʫʚʦʨʽ ʩʘʥʢʮʽʾ. ɺ ʤʘʡʙʫʪʥʴʦʤʫ ʷʢ ʚʘʨʽʘʥʪ ʤʦʞʥʘ 
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ʚʚʝʩʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʢʦʛʦʣʴʥʠʭ ʙʣʦʢʘʪʦʨʽʚ ʟʘ ʫʤʦʚʠ ʫʩʧʽʰʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʾʭ ʩʦʮʽʘʣʴʥʦʛʦ ʩʭʚʘʣʝʥʥʷ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʤʝʥʽʚ ʙʝʟʧʝʢʠ: ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʽ ʪʚʝʨʜʝ ʧʦʣʽʮʝʡʩʴʢʝ 

ʧʨʘʚʦʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʩʫʧʨʦʚʦʜʽ ʽʥʪʝʥʩʠʚʥʦʾ ʢʘʤʧʘʥʽʾ ʚ ɿʄɯ ʪʘ ʰʪʨʘʬʽʚ ʻ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ʩʪʨʘʪʝʛʽʻʶ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʤʝʥʽʚ 

ʙʝʟʧʝʢʠ.  ʊʘʢʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢ ʩʠʩʪʝʤʠ ʥʘʛʘʜʫʚʘʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʪʨʝʙʘ ʧʨʠʩʪʝʙʥʫʪʠ 

ʨʝʤʽʥʴ ʽ ʙʣʦʢʫʚʘʣʴʥʠʢ ʟʘʧʘʣʶʚʘʥʥʷ, ʷʢʱʦ ʚʦʜʽʡ ʥʝ ʢʦʨʠʩʪʫʻʪʴʩʷ ʨʝʤʝʥʝʤ 

ʙʝʟʧʝʢʠ, ʤʦʞʫʪʴ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʟʘʧʦʙʽʛʪʠ ʮʴʦʤʫ ʷʚʠʱʫ ʩʝʨʝʜ ʚʦʜʽʾʚ, ʷʢʱʦ ʾʭ 

ʚʚʝʩʪʠ ʦʜʥʦʯʘʩʥʦ ʥʘ ʫʩʽʡ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ; 

- ʙʽʣʴʰ ʙʝʟʧʝʯʥʽ ʜʦʨʦʛʠ ʽ ʫʟʙʽʯʯʷ: ʧʨʠʥʘʡʤʥʽ, ʚ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽʡ 

ʧʝʨʩʧʝʢʪʠʚʽ ʚʽʜʧʦʚʽʜʥʽ ʟʘʭʦʜʠ ʚʢʣʶʯʘʶʪʴ ʮʽʣʴʦʚʝ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʜʦʨʽʛ, ʧʨʠ 

ʷʢʦʤʫ ʚʠʷʚʣʷʶʪʴʩʷ ʡ ʫʩʫʚʘʶʪʴʩʷ ʜʽʣʷʥʢʠ ʥʘʡʙʽʣʴʰʦʾ ʘʚʘʨʽʡʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʘʢʠʭ ʢʦʥʢʨʝʪʥʠʭ ʟʘʭʦʜʽʚ, ʷʢ ʰʫʤʦʚʝ ʧʦʢʨʠʪʪʷ ʫʟʙʽʯ, ʫʱʽʣʴʥʝʥʥʷ ʫʟʙʽʯ, 

ʦʯʠʱʝʥʥʷ ʫʟʙʽʯ ʚʽʜ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʽ ʙʫʜʽʚʥʠʮʪʚʦ ʩʤʫʛ ʦʙʛʦʥʫ. ʋ 

ʜʦʚʛʦʪʝʨʤʽʥʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʥʝʦʙʭʽʜʥʠʡ ʩʠʩʪʝʤʥʠʡ ʽ ʘʢʪʠʚʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʦʥʦʚʣʝʥʥʷ ʜʦʨʦʞʥʴʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; 

- ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ: ʙʝʟʧʝʢʘ ʘʚʪʦʤʦʙʽʣʽʚ ʟʥʘʯʥʦ 

ʟʨʦʩʣʘ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʘʚʜʷʢʠ ʪʝʭʥʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʧʘʩʠʚʥʠʭ (ʟʘʭʠʩʪ ʧʨʠ 

ʟʽʪʢʥʝʥʥʽ) ʽ ʘʢʪʠʚʥʠʭ (ʧʨʦʬʽʣʘʢʪʠʢʘ ʟʽʪʢʥʝʥʴ) ʩʠʩʪʝʤ. ɿʦʢʨʝʤʘ, ʝʣʝʢʪʨʦʥʥʽ 

ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʩʪʽʡʢʦʩʪʽ ï ʮʝ ʥʘʡʙʽʣʴʰʠʡ ʢʨʦʢ ʚʧʝʨʝʜ ʚ ʥʘʧʨʷʤʢʫ ʘʢʪʠʚʥʦʾ 

ʙʝʟʧʝʢʠ, ʘ ʽʥʰʠʤʠ ʧʨʠʢʣʘʜʘʤʠ ʩʫʯʘʩʥʠʭ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʩʠʩʪʝʤʠ 

ʟʘʧʦʙʽʛʘʥʥʷ ʟʽʪʢʥʝʥʴ ʽ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦ ʚʠʾʟʜ ʟʘ ʤʝʞʽ ʩʤʫʛʠ; 

- ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ ʜʣʷ ʚʦʜʽʾʚ-ʧʦʯʘʪʢʽʚʮʽʚ: ʛʨʘʜʫʡʦʚʘʥʽ ʩʭʝʤʠ ʚʠʜʘʯʽ 

ʚʦʜʽʡʩʴʢʠʭ ʧʦʩʚʽʜʯʝʥʴ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʨʦʟʰʠʨʝʥʠʤ ʪʨʝʥʽʥʛʦʤ ʚ ʧʝʨʽʦʜ ʥʘʚʯʘʥʥʷ 

ʚʦʜʽʥʥʶ ʚʠʷʚʠʣʠʩʷ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʟʥʠʞʝʥʥʷ ʩʤʝʨʪʥʦʩʪʽ ʩʝʨʝʜ ʚʦʜʽʾʚ-

ʧʦʯʘʪʢʽʚʮʽʚ. ɼʦ ʩʢʣʘʜʫ ʛʨʘʜʫʡʦʚʘʥʦʛʦ ʦʪʨʠʤʘʥʥʷ ʚʦʜʽʡʩʴʢʠʭ ʧʦʩʚʽʜʯʝʥʴ 

ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ ʦʙʤʝʞʝʥʥʷ ʥʘ ʚʦʜʽʥʥʷ ʚ ʥʽʯʥʠʡ ʯʘʩ ʽ ʥʘ ʥʘʷʚʥʽʩʪʴ 

ʥʝʧʦʚʥʦʣʽʪʥʽʭ ʧʘʩʘʞʠʨʽʚ, ʛʨʘʜʫʡʦʚʘʥʽ ʰʪʨʘʬʥʽ ʙʘʣʠ ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ 

ʪʝʨʤʽʥʫ, ʧʦʚʥʘ ʥʝʧʨʠʧʫʩʪʠʤʽʩʪʴ ʚʤʽʩʪʫ ʘʣʢʦʛʦʣʶ ʚ ʢʨʦʚʽ ʽ ʪʨʠʚʘʣʽ ʧʝʨʽʦʜʠ 

ʥʘʚʯʘʥʥʷ ʧʽʜ ʥʘʛʣʷʜʦʤ ʜʣʷ ʚʦʜʽʥʥʷ ʚ ʨʽʟʥʠʭ ʜʦʨʦʞʥʽʭ ʽ ʧʦʛʦʜʥʠʭ ʫʤʦʚʘʭ [1]. 

ʎʽ ʧʝʨʝʚʽʨʝʥʽ ʟʘʭʦʜʠ ʟʤʦʞʫʪʴ ʽ ʜʘʣʽ ʟʙʝʨʽʛʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʽʣʴʢʠ ʚ ʪʦʤʫ 

ʚʠʧʘʜʢʫ, ʷʢʱʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʾʭ ʜʦʩʠʪʴ ʽʥʪʝʥʩʠʚʥʦ ʽ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʫʤʦʚ ʚ ʢʦʞʥʽʡ ʢʨʘʾʥʽ. ɽʬʝʢʪʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʘʻ ʥʘ ʫʚʘʟʽ 

ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʘʥʘʣʽʟ ʜʘʥʠʭ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤʥʠʭ ʥʘʧʨʷʤʢʽʚ, ʧʦʩʪʘʥʦʚʢʫ ʟʘʚʜʘʥʴ, ʷʢʽ ʧʦʪʨʽʙʥʦ 

ʨʝʘʣʽʟʫʚʘʪʠ, ʚʽʜʙʽʨ ʝʬʝʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ, ʩʪʠʤʫʣʶʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʦʾ ʽ ʧʦʣʽʪʠʯʥʦʾ 

ʧʽʜʪʨʠʤʢʠ, ʚʠʜʽʣʝʥʥʷ ʜʦʩʪʘʪʥʽʭ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʦʮʽʥʢʫ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
1. URL: https://www.itf-oecd.org/sites/default/files/docs/08towardszeroru.pdf 

(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 14.02.2022) 
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ɹʘʞʘʥʽ ʟʘʚʜʘʥʥʷ ʟ ʜʫʞʝ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʩʢʦʨʦʯʝʥʥʷ ʜʦʨʦʞʥʴʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʙʽʣʴʰʽʩʪʶ ʜʝʨʞʘʚ-ʯʣʝʥʽʚ ʄʊʌ (ʄʽʞʥʘʨʦʜʥʠʡ 

ʪʨʘʥʩʧʦʨʪʥʠʡ ʬʦʨʫʤ). ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʜʫʞʝ ʘʤʙʽʪʥʽ ʟʘʚʜʘʥʥʷ ʟʜʘʪʥʽ ʜʦʧʦʤʦʛʪʠ 

ʧʦʜʦʣʘʪʠ ʢʦʥʩʝʨʚʘʪʠʚʥʠʡ ʩʚʽʪʦʛʣʷʜ. ɼʣʷ ʾʭ ʜʦʩʷʛʥʝʥʥʷ ʤʦʞʫʪʴ ʟʥʘʜʦʙʠʪʠʩʷ 

ʧʝʨʝʜʦʚʽ ʧʨʘʢʪʠʯʥʽ ʟʘʭʦʜʠ, ʷʢʽ ʥʘ ʜʝʢʽʣʴʢʘ ʧʦʨʷʜʢʽʚ ʚʠʧʝʨʝʜʞʘʶʪʴ ʧʨʠʡʥʷʪʫ 

ʧʨʘʢʪʠʢʫ. ɼʣʷ ʾʭ ʜʦʩʷʛʥʝʥʥʷ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ ʘʙʩʦʣʶʪʥʦ 

ʥʦʚʠʭ, ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʙʘʞʘʥʽ ʟʘʚʜʘʥʥʷ ʥʝ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʢʦʥʢʨʝʪʥʦ ʚʠʟʥʘʯʝʥʠʤʠ ʟʘʭʦʜʘʤʠ. ʊʠʤ ʩʘʤʠʤ ʥʝʚʝʣʠʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ 

ʚʦʥʠ ʧʨʠʚʝʜʫʪʴ ʜʦ ʜʝʪʘʣʴʥʦʛʦ ʜʽʘʣʦʛʫ ʤʽʞ ʚʽʜʦʤʩʪʚʘʤʠ ʽ ʧʦʣʽʪʠʢʘʤʠ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʙʝʟʧʝʢʫ ʽ ʩʫʩʧʽʣʴʩʪʚʦ, ʟ ʧʨʠʚʦʜʫ ʢʦʥʢʨʝʪʥʠʭ ʜʽʡ ʽ ʾʭ ʤʦʞʣʠʚʠʭ 

ʥʘʩʣʽʜʢʽʚ, ʱʦ ʟʘʟʚʠʯʘʡ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʠʭ ʧʦʢʨʘʱʝʥʴ [1]. 

ɹʘʞʘʥʽ ʟʘʚʜʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʦʩʷʞʥʽ ʽ ʟʜʘʪʥʽ ʧʨʠʥʝʩʪʠ ʭʦʯʘ ʙ ʷʢʫʩʴ 

ʢʦʨʠʩʪʴ ʚ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ, ʱʦʙ ʟʙʝʨʝʛʪʠ ʜʦʚʽʨʫ ʩʫʩʧʽʣʴʩʪʚʘ. ʋ 

ʛʽʨʰʦʤʫ ʚʠʧʘʜʢʫ ʥʝʚʜʘʯʘ ʚ ʜʦʩʷʛʥʝʥʥʽ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʤʦʞʝ ʧʽʜʽʨʚʘʪʠ 

ʜʦʚʽʨʫ ʜʦ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯ ʷʢ ʪʘʢʦʾ ʽ ʚ ʮʽʣʦʤʫ ʜʦ ʧʨʦʛʨʘʤ ʜʦʨʦʞʥʴʦʾ ʙʝʟʧʝʢʠ. 

ɽʤʧʽʨʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʟʘʚʜʘʥʥʷ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʨʦʛʥʦʟʦʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ 

ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʪʫ ʯʠ ʽʥʰʫ ʩʪʨʘʪʝʛʽʶ ʜʦʨʦʞʥʴʦʾ 

ʙʝʟʧʝʢʠ. ʇʨʦʛʥʦʟʦʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʠʥʫʣʠʭ ʝʤʧʽʨʠʯʥʠʭ ʜʘʥʠʭ, ʱʦ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʞʝ ʚʞʠʪʠʭ ʟʘʭʦʜʽʚ, ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʤʘʢʩʠʤʘʣʴʥʦ 

ʪʦʯʥʠʤʠ ʧʨʦʛʥʦʟʘʤʠ ʾʭ ʤʘʡʙʫʪʥʴʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚ ʨʘʤʢʘʭ ʧʨʠʡʥʷʪʦʾ ʩʪʨʘʪʝʛʽʾ. 

ʇʦʩʪʘʥʦʚʢʘ ʝʤʧʽʨʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʟʘʚʜʘʥʴ ʚʝʜʝ ʜʦ ʩʪʚʦʨʝʥʥʷ ʯʽʪʢʦʾ 

ñʜʦʨʦʞʥʴʦʾ ʢʘʨʪʠò (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʦʙʭʽʜʥʦʾ ʛʥʫʯʢʦʩʪʽ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʤʽʥʣʠʚʽ 

ʦʙʩʪʘʚʠʥʠ). ʇʨʠ ʪʘʢʦʤʫ ʧʽʜʭʦʜʽ ʷʩʥʽʩʪʴ ʮʽʣʝʡ, ʥʦʨʤʠ ʧʽʜʟʚʽʪʥʦʩʪʽ ʜʝʨʞʘʚʥʠʭ 

ʚʽʜʦʤʩʪʚ ʽ ʯʽʪʢʽʩʪʴ ʫ ʨʦʟʧʦʜʽʣʽ ʦʙʦʚôʷʟʢʽʚ ʤʽʞ ʦʩʥʦʚʥʠʤʠ ʚʽʜʦʤʩʪʚʘʤʠ ʚʠʱʝ, ʥʽʞ 

ʧʨʠ ʧʽʜʭʦʜʽ ʥʘ ʦʩʥʦʚʽ ʙʘʞʘʥʠʭ ʟʘʚʜʘʥʴ. ʋʚôʷʟʢʘ ʟʘʪʚʝʨʜʞʝʥʦʾ ʩʪʨʘʪʝʛʽʾ ʟ 

ʧʨʦʛʥʦʟʦʚʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʟʥʘʯʘʻ, ʱʦ ʧʦʪʦʯʥʠʡ ʧʨʦʛʨʝʩ ʤʦʞʥʘ ʣʝʛʢʦ 

ʚʠʤʽʨʷʪʠ ʧʨʦʟʦʨʠʤ ʯʠʥʦʤ, ʤʦʜʠʬʽʢʫʶʯʠ ʩʪʨʘʪʝʛʽʶ ʽ ʟʘʭʦʜʠ, ʱʦ ʜʦ ʥʝʾ ʚʭʦʜʷʪʴ 

ʪʦʜʽ ʽ ʪʘʢ, ʢʦʣʠ ʽ ʷʢ ʮʝ ʩʪʘʻ ʥʝʦʙʭʽʜʥʠʤ. 

ɹʘʞʘʥʽ ʟʘʚʜʘʥʥʷ ʥʘʡʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʧʝʨʩʧʝʢʪʠʚʠ ʱʦʜʦ ʜʦʩʷʛʥʝʥʥʷ ʙʣʠʟʴʢʦʛʦ ʜʦ ʥʫʣʴʦʚʦʛʦ ʨʽʚʥʷ 

ʩʤʝʨʪʥʦʩʪʽ ʽ ʚʘʞʢʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʜʚʦʩʪʦʨʦʥʥʽʤ ʧʽʜʭʦʜʦʤ ʜʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʘʢʦʾ ʧʝʨʩʧʝʢʪʠʚʠ ʚ ʨʝʘʣʴʥʽʩʪʴ, ʘ ʩʘʤʝ: ʟ ʧʦʩʪʘʥʦʚʢʦʶ ʥʘ ʮʝʡ 

ʧʝʨʽʦʜ ʧʨʦʤʽʞʥʠʭ ʟʘʚʜʘʥʴ ʟ ʢʽʣʴʢʽʩʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʟʘ ʢʦʥʢʨʝʪʥʽ ʚʽʜʨʽʟʢʠ ʯʘʩʫ 

ʟʘʚʜʷʢʠ ʟʘʭʦʜʘʤ, ʷʢʽ ʻ ʯʘʩʪʠʥʦʶ ʩʪʨʘʪʝʛʽʾ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ; ʘ ʪʘʢʦʞ ʟ 
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ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʤʠ ʨʦʟʨʦʙʢʘʤʠ ʚ ʥʘʧʨʷʤʢʫ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʟʘʭʦʜʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʟʥʘʡʪʠ ʥʦʚʽ ʩʧʦʩʦʙʠ ʧʽʜʚʠʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ. 

ɿʘ ʙʫʜʴ-ʷʢʦʾ ʦʮʽʥʢʠ ʟʚôʷʟʢʫ ʤʽʞ ʧʦʩʪʘʥʦʚʢʦʶ ʟʘʚʜʘʥʴ ʽ ʧʦʣʽʧʰʝʥʥʷʤ 

ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʚ ʽʜʝʘʣʽ ʪʨʝʙʘ ʨʦʟʨʽʟʥʷʪʠ ʙʘʞʘʥʽ ʽ ʝʤʧʽʨʠʯʥʦ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʟʘʚʜʘʥʥʷ.  

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
1. URL: https://www.itf-oecd.org/sites/default/files/docs/08towardszeroru.pdf 

(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 08.02.2022) 

 

 

 

ʊʈɸʅʉʇʆʈʊʅɸ ʉʂʃɸɼʆɺɸ 

ʋ ʉʆɹɯɺɸʈʊʆʉʊɯ ɸɻʈɸʈʅʆɰ ʇʈʆɼʋʂʎɯɰ 

 

ɺ. ɯ. ʄɽʃʔʅʀʂ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʆ. ɺ. ʑɽʈɹɸʂ, ʩʪʫʜʝʥʪʢʘ ʤʘʛʽʩʪʨʘʪʫʨʠ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʦʪʨʝʙʠ ʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ ʚ ʘʛʨʘʨʥʽʡ ʩʬʝʨʽ 

ʦʙʫʤʦʚʣʝʥʠʡ ʟʥʘʯʥʠʤʠ ʦʙʩʷʛʘʤʠ ʡ ʰʠʨʦʢʦʶ ʥʦʤʝʥʢʣʘʪʫʨʦʶ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʾʾ ʪʦʚʘʨʥʦʩʪʽ, ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʧʝʨʝʚʝʟʝʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʩʫʨʩʽʚ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʚʽʜʪʚʦʨʶʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ ʚʠʢʦʥʘʥʥʷ 

ʘʛʨʘʨʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ. ɼʘʥʠʡ ʧʦʢʘʟʥʠʢ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʦʙʩʷʛʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʨʦʙʽʪ ʫ ʪʦʥʥʘʭ ʧʝʨʝʚʝʟʝʥʦʛʦ 

ʚʘʥʪʘʞʫ ʡ ʦʢʨʝʤʦ ʚ ʪʦʥʥʦʢʽʣʦʤʝʪʨʘʭ ʜʦ ʧʣʦʱʽ ʨʽʣʣʽ. 

ɺ ʘʛʨʘʨʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʦʙʩʷʛ ʚʘʥʪʘʞʽʚ ʫ ʪʦʥʥʘʭ ʚʠʟʥʘʯʘʶʪʴ ʟʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʢʘʨʪʘʤʠ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ ʟ ʦʜʥʦʯʘʩʥʠʤ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʝʚʝʟʝʥʴ 

ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʥʘʧʨʠʢʣʘʜ, ʙʫʜʽʚʝʣʴʥʠʭ, ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʧʘʣʠʚʘ ʪʦʱʦ), ʘ ʪʘʢʦʞ ʦʙʩʷʛʫ ʨʦʙʽʪ ʟ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʩʦʮʽʘʣʴʥʦʾ ʩʬʝʨʠ. ʆʙʩʷʛ ʪʨʘʥʩʧʦʨʪʥʠʭ ʨʦʙʽʪ (ʚʘʥʪʘʞʦʧʝʨʝʚʝʟʝʥʴ) ʫ ʪʦʥʥʘʭ 

ʚʠʟʥʘʯʘʶʪʴ ʰʣʷʭʦʤ ʫʪʦʯʥʝʥʥʷ ʚʠʟʥʘʯʝʥʦʛʦ ʦʙʩʷʛʫ ʚʘʥʪʘʞʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʚʪʦʨʥʦʩʪʽ ʾʭ ʧʝʨʝʚʝʟʝʥʴ. ʂʦʝʬʽʮʽʻʥʪʠ ʧʦʚʪʦʨʥʦʩʪʽ ʨʦʟʨʘʭʦʚʫʶʪʴ 

ʟʘ ʢʦʞʥʠʤ ʚʠʜʦʤ ʚʘʥʪʘʞʽʚ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʧʝʨʝʚʝʟʝʥʴ ʧʝʚʥʦʛʦ 

ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ (ʚʠʜʫ ʚʘʥʪʘʞʫ) ʜʦ ʦʙʩʷʛʫ ʾʾ ʚʠʨʦʙʥʠʮʪʚʘ. ʅʘʧʨʠʢʣʘʜ, ʷʢʙʠ ʟʝʨʥʦ 

ʚʽʜ ʢʦʤʙʘʡʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʣʠ ʧʨʷʤʦ ʥʘ ʝʣʝʚʘʪʦʨ, ʪʦ ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʪʦʨʥʦʩʪʽ 

ʩʪʘʥʦʚʠʚ ʙʠ ʦʜʠʥʠʮʶ. ɸʣʝ ʦʩʢʽʣʴʢʠ ʟʝʨʥʦ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʩʧʦʯʘʪʢʫ ʥʘ ʪʽʢ, ʘ 

ʧʦʪʽʤ ʧʽʩʣʷ ʜʦʨʦʙʢʠ ð ʥʘ ʝʣʝʚʘʪʦʨ, ʚ ʢʦʤʦʨʫ, ʘ ʟ ʢʦʤʦʨʠ ð ʚ ʢʦʨʤʦʮʝʭ, ʥʘ 

ʧʦʣʝ (ʥʘʩʽʥʥʷ), ʥʘ ʨʠʥʦʢ ʪʦʱʦ, ʪʦ ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʪʦʨʥʦʩʪʽ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʘʢʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʟʥʘʯʝʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʱʦʜʦ ʟʝʨʥʘ ʩʪʘʥʦʚʠʪʴ 2 - 2,4, ʢʘʨʪʦʧʣʽ ð 1,6 - 1,8, ʦʚʦʯʽʚ, ʬʨʫʢʪʽʚ ð 1,5 - 1,6, 
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ʢʦʨʤʦʚʠʭ ʢʦʨʝʥʝʧʣʦʜʽʚ ð 1,7 - 2,0, ʩʽʥʘ ʟ ʩʽʷʥʠʭ ʪʨʘʚ ð 1,5 - 1,7, ʟʝʣʝʥʦʾ ʤʘʩʠ 

ð 1,1 - 1,2, ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ð 1,8 ʪʘ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ð 1. 

ʆʙʩʷʛ ʚʘʥʪʘʞʦʧʝʨʝʚʝʟʝʥʴ ʫ ʪʦʥʥʘʭ ʽ ʚʘʥʪʘʞʦʦʙʽʛ ʫ ʪʦʥʥʦʢʽʣʦʤʝʪʨʘʭ ʱʦʜʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʣʦʱʽ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʨʽʚʥʷ ʚʨʦʞʘʡʥʦʩʪʽ 

ʢʫʣʴʪʫʨ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʚʘʨʠʥ, ʡʦʛʦ ʚʽʜʜʘʣʝʥʦʩʪʽ ʚʽʜ ʧʝʨʝʨʦʙʥʠʭ ʽ 

ʟʘʛʦʪʽʚʝʣʴʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʟʘʣʽʟʥʠʯʥʦʾ ʩʪʘʥʮʽʾ, ʘ ʪʘʢʦʞ ʚʽʜ ʦʙʩʷʛʫ ʟʜʽʡʩʥʶʚʘʥʠʭ 

ʛʦʩʧʦʜʘʨʩʴʢʠʤ ʩʧʦʩʦʙʦʤ ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ. ʏʠʤ ʙʽʣʴʰʠʡ ʦʙʩʷʛ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʨʦʙʽʪ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʪʠʤ ʙʽʣʴʰʝ ʡʦʤʫ ʧʦʪʨʽʙʥʦ ʤʘʪʠ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʽʚ. ɺʦʜʥʦʯʘʩ ʥʘ ʧʦʪʨʝʙʫ ʚ ʮʠʭ 

ʟʘʩʦʙʘʭ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʽ ʪʘʢʠʡ ʬʘʢʪʦʨ, ʷʢ ʢʣʘʩ ʚʘʥʪʘʞʽʚ. 

ʊʨʘʥʩʧʦʨʪʥʽ ʨʦʙʦʪʠ ʚ ʘʛʨʘʨʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚʠʢʦʥʫʶʪʴʩʷ ʪʘʢʠʤʠ 

ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ: ʘʚʪʦʤʦʙʽʣʴʥʠʤ, ʪʨʘʢʪʦʨʥʠʤ, ʛʫʞʦʚʠʤ ʽ ʚ ʥʝʟʥʘʯʥʠʭ ʦʙʩʷʛʘʭ 

ð ʪʨʫʙʦʧʨʦʚʽʜʥʠʤ (ʚʦʜʦʧʨʦʚʦʜʠ, ʤʦʣʦʢʦʧʨʦʚʦʜʠ).  

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʦʢʨʝʤʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ ʽ ʨʦʟʧʦʜʽʣ ʦʙʩʷʛʫ 

ʧʝʨʝʚʝʟʝʥʴ ʟʘ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫʩʪʘʥʦʚʣʶʶʪʴʩʷ ʫ ʢʦʞʥʦʤʫ 

ʧʽʜʧʨʠʻʤʩʪʚʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ, ʷʢ ʢʣʘʩ ʚʘʥʪʘʞʫ, ʜʦʨʦʞʥʽ ʫʤʦʚʠ, 

ʚʽʜʩʪʘʥʴ ʧʝʨʝʚʝʟʝʥʴ, ʪʝʨʤʽʥʦʚʽʩʪʴ, ʧʦʛʦʜʥʽ ʫʤʦʚʠ, ʩʧʦʩʽʙ ʚʠʢʦʥʘʥʥʷ ʚʘʥʪʘʞʥʦ-

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʪʝʭʥʦʣʦʛʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʧʨʦʜʫʢʮʽʾ. ɿʘ ʽʥʰʠʭ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚ ʢʨʠʪʝʨʽʻʤ ʚʠʙʦʨʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʻ 

ʤʽʥʽʤʽʟʘʮʽʷ ʚʠʪʨʘʪ ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʪʦʥʥʫ ʧʝʨʝʚʝʟʝʥʦʛʦ ʚʘʥʪʘʞʫ. 

ɺʠʪʨʘʪʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʨʦʙʦʪʠ ʚʢʣʶʯʘʶʪʴʩʷ ʚ ʩʦʙʽʚʘʨʪʽʩʪʴ ʘʛʨʘʨʥʦʾ 

ʧʨʦʜʫʢʮʽʾ, ʯʠʤ ʟʜʦʨʦʞʯʫʶʪʴ ʾʾ ʚʠʨʦʙʥʠʮʪʚʦ. ɿʥʠʟʠʪʠ ʮʽ ʚʠʪʨʘʪʠ ʤʦʞʥʘ ʣʠʰʝ 

ʟʘʚʜʷʢʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʥʘʩʘʤʧʝʨʝʜ 

ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. ɼʣʷ ʦʮʽʥʢʠ ʡ ʘʥʘʣʽʟʫ ʨʽʚʥʷ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʷʜ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʚʽʜʙʠʚʘʶʪʴ ʩʧʝʮʠʬʽʢʫ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʫʤʦʚʠ ʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʢʨʝʤʠʭ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʧʦʥʷʪʪʷ, ʷʢ ʘʚʪʦʤʦʙʽʣʝ-ʜʥʽ ʧʝʨʝʙʫʚʘʥʥʷ ʚ 

ʛʦʩʧʦʜʘʨʩʪʚʽ, ʘʚʪʦʤʦʙʽʣʝ-ʜʥʽ ʚ ʨʦʙʦʪʽ, ʩʝʨʝʜʥʴʦʦʙʣʽʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʽʚ ʽ 

ʾʭ ʚʘʥʪʘʞʥʽʩʪʴ. ɸʚʪʦʤʦʙʽʣʝ-ʜʥʽ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʛʦʩʧʦʜʘʨʩʪʚʽ ʨʦʟʨʘʭʦʚʫʶʪʴ 

ʧʽʜʩʫʤʦʚʫʚʘʥʥʷʤ ʫʩʽʭ ʢʘʣʝʥʜʘʨʥʠʭ ʜʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʢʦʞʥʦʛʦ ʚʘʥʪʘʞʥʦʛʦ 

ʘʚʪʦʤʦʙʽʣʷ ʚ ʧʽʜʧʨʠʻʤʩʪʚʽ ʧʨʦʪʷʛʦʤ ʨʦʢʫ, ʘ ʘʚʪʦʤʦʙʽʣʝ-ʜʥʽ ʚ ʨʦʙʦʪʽ ð ʜʥʽʚ ʾʭ 

ʨʦʙʦʪʠ. ʉʝʨʝʜʥʴʦʦʙʣʽʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ 

ʘʚʪʦʤʦʙʽʣʝ-ʜʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʜʦ ʢʽʣʴʢʦʩʪʽ ʜʥʽʚ ʫ ʢʘʣʝʥʜʘʨʥʦʤʫ 

ʨʦʮʽ, ʘ ʚʘʥʪʘʞʥʽʩʪʴ ʩʝʨʝʜʥʴʦʦʙʣʽʢʦʚʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ð ʘʚʪʦʤʦʙʽʣʝ-ʪʦʥʥʦ-ʜʥʽʚ ʜʦ 

ʘʚʪʦʤʦʙʽʣʝ-ʜʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʛʦʩʧʦʜʘʨʩʪʚʽ. 

ɼʣʷ ʧʦʣʽʧʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʥʩʧʦʨʪʫ ʚ ʘʛʨʘʨʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʥʘʩʘʤʧʝʨʝʜ ʚʘʞʣʠʚʦ ʜʦʩʷʛʪʠ ʨʘʮʽʦʥʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʝʨʝʚʝʟʝʥʴ: 

ʘʚʪʦʤʦʙʽʣʷʤʠ ð 50 - 65 %, ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʦʾʟʜʘʤʠ ð 30 - 35, ʪʨʘʢʪʦʨʥʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ ï ʜʦ 10 % 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʧʘʨʢʫ ʘʛʨʘʨʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʠʪʠ ʨʘʮʽʦʥʘʣʴʥʫ ʡʦʛʦ ʩʪʨʫʢʪʫʨʫ ʽ ʜʦʩʪʘʪʥʴʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʠʯʝʧʘʤʠ. ɺʘʞʣʠʚʠʤ ʪʘʢʦʞ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ 
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ʜʦʨʽʛ, ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʦʜʽʾʚ, ʧʦʢʨʘʱʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʘʚʪʦʤʦʙʽʣʽʚ, ʧʝʨʝʭʽʜ ʥʘ ʧʨʦʛʨʝʩʠʚʥʽ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʘʮʽ ʪʘ ʾʾ ʤʘʪʝʨʽʘʣʴʥʝ 

ʩʪʠʤʫʣʶʚʘʥʥʷ. 
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ɺʩʪʫʧ. ʆʜʥʽʻʶ ʽʟ ʧʨʦʙʣʝʤ ʻ ʟʙʝʨʽʛʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ 

ʩʝʨʝʜ ʟʝʨʥʦʚʠʭ, ʦʩʢʽʣʴʢʠ ʯʘʩʪʠʥʘ ʚʨʦʞʘʶ ʚʪʨʘʯʘʻ ʩʚʦʾ ʧʦʩʽʚʥʽ ʷʢʦʩʪʽ ʧʽʜ ʯʘʩ 

ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʥʘ ʝʣʝʚʘʪʦʨʘʭ ʽ ʭʣʽʙʦʧʨʠʡʤʘʣʴʥʠʭ ʧʫʥʢʪʘʭ. ɿʚʽʜʩʠ 

ʚʠʧʣʠʚʘʻ ʽ ʜʨʫʛʘ ʧʨʦʙʣʝʤʘ, ʟʥʠʞʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʦʚʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ, ʪʦʤʫ ʚʘʞʣʠʚʠʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʯʠʥ ʪʘʢʠʭ ʨʝʟʫʣʴʪʘʪʽʚ [1, 2]. 

ʆʩʥʦʚʥʦʶ ʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʻʶ ʻ ʧʨʦʪʨʫʶʚʘʥʥʷ ʥʘʩʽʥʥʷ. ɼʦʩʠʪʴ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʚ ʮʴʦʤʫ ʧʣʘʥʽ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʟʦʥʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷ, ʪʘʢ ʷʢ ʚʦʥʦ 

ʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʝ. ʎʝʡ ʤʝʪʦʜ ʷʚʣʷʻʪʴʩʷ ʩʘʥʽʪʘʨʥʠʤ ʟʘʩʦʙʦʤ ʦʙʨʦʙʢʠ ʟʝʨʥʘ, 

ʧʝʨʰ ʟʘ ʚʩʝ ʩʪʘʚʠʪʴ ʟʘ ʤʝʪʫ ʟʘʧʦʙʽʛʪʠ ʘʙʦ ʟʨʫʡʥʫʚʘʪʠ ʤʽʢʨʦʬʣʦʨʫ ʡ ʪʦʢʩʠʥʠ. 

ʆʟʦʥʦʚʘʥʝ ʧʦʚʽʪʨʷ ʻ ʦʜʥʠʤ ʽʟ ʩʘʤʠʭ ʩʠʣʴʥʠʭ ʦʢʠʩʣʶʚʘʯʽʚ, ʟʜʘʪʥʠʭ ʦʢʠʩʣʶʚʘʪʠ 

ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʽ ʪʦʢʩʠʯʥʽ ʪʘ ʘʨʦʤʘʪʠʯʥʽ ʩʧʦʣʫʢʠ. ʂʨʽʤ ʮʴʦʛʦ ʪʨʝʙʘ 

ʚʨʘʭʫʚʘʪʠ, ʱʦ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʚʩʽʭ ʧʣʽʩʥʷʚʠʭ ʛʨʠʙʽʚ ʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʚʦʜʠ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʠʙʽʨ ʦʟʦʥʫ ï ʥʝ ʚʠʧʘʜʢʦʚʠʡ. ʋ ʥʴʦʛʦ 

ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ: ʧʨʦʩʪʠʡ, ʜʦʩʪʫʧʥʠʡ ʽ ʜʝʰʝʚʠʡ ʩʧʦʩʽʙ ʦʪʨʠʤʘʥʥʷ 

ʝʣʝʢʪʨʦʩʠʥʪʝʟʦʤ ʟ ʢʠʩʥʶ (ʚʠʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ 1 ʢʛ ʦʟʦʥʫ 20 ʢɺʪ/ʛʦʜ), 

ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ (ʚʽʜ ɻɼʂ ʜʦ 7 ʦʙôʻʤʥʠʭ), ʚʠʩʦʢʠʡ 

ʦʢʠʩʣʶʚʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ (ʧʦʩʪʫʧʘʻʪʴʩʷ ʪʽʣʴʢʠ ʬʪʦʨʫ ʽ ʥʝʩʪʘʙʽʣʴʥʠʤ 

ʨʘʜʠʢʘʣʘʤ), ʙʝʟʚʽʜʭʦʜʥʝ ʚʠʨʦʙʥʠʮʪʚʦ (ʰʚʠʜʢʦ ʨʦʟʧʘʜʘʻʪʴʩʷ, ʧʝʨʝʪʚʦʨʶʶʯʠʩʴ 

ʥʘ ʢʠʩʝʥʴ), ʝʢʦʣʦʛʽʯʥʘ ʩʫʤʽʩʥʽʩʪʴ ʟ ʜʦʚʢʽʣʣʷʤ (ʻ ʧʨʠʩʫʪʥʽʤ ʚ ʘʪʤʦʩʬʝʨʽ, 

ʧʽʜʪʚʝʨʜʞʫʻ ʯʠʩʪʦʪʫ ʧʦʚʽʪʨʷ). 

ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ ʧʽʩʣʷʟʙʠʨʘʣʴʥʦʾ ʦʙʨʦʙʢʠ ʟʝʨʥʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʽʙʨʘʮʽʡʥʫ ʩʫʰʘʨʢʫ, ʷʢʘ ʽʥʪʝʥʩʠʬʽʢʫʻ ʧʨʦʮʝʩ ʩʫʰʽʥʥʷ ʟʝʨʥʘ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʢʦʥʪʘʢʪʫʻ ʟ ʦʟʦʥʦ-ʧʦʚʽʪʨʷʥʦʶ ʩʫʤʽʰʰʶ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʙʨʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʧʽʜ ʯʘʩ ʩʫʰʽʥʥʷ ʟʙʽʣʴʰʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʘʰʠʥʠ, ʧʽʜʚʠʱʫʻ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ 

ʧʨʦʮʝʩʫ [3, 4].  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ ʦʟʦʥʦʚʘʥʠʤ ʧʦʚʽʪʨʷʤ 

ʚʠʢʣʶʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʜʦʭʽʤʽʢʘʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʟʥʝʟʘʨʘʞʝʥʥʷ ʧʦʚʝʨʭʥʽ 

ʥʘʩʽʥʥʷ, ʧʦʢʨʘʱʫʻ ʝʢʦʣʦʛʽʶ ʧʨʘʮʽ ʨʦʙʽʪʥʠʢʽʚ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 
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ʟʙʽʣʴʰʫʻ ʧʝʨʽʦʜ ʙʝʟʧʝʯʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ. 

ɿʘʨʘʞʝʥʽʩʪʴ ʥʘʩʽʥʥʷ ʭʚʦʨʦʙʘʤʠ ï ʮʝ ʥʘʷʚʥʽʩʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʯʠ ʚ ʩʝʨʝʜʠʥʽ, 

ʯʠ ʫ ʤʽʞʥʘʩʽʥʥʻʚʦʤʫ ʧʨʦʩʪʦʨʽ ʞʠʪʪʻʟʜʘʪʥʠʭ ʧʘʪʦʛʝʥʽʚ, ʷʢʽ ʩʧʨʠʯʠʥʠʣʠ ʘʙʦ 

ʟʜʘʪʥʽ ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʩʧʨʠʯʠʥʠʪʠ ʭʚʦʨʦʙʫ ʥʘʩʽʥʥʷ, ʧʨʦʨʦʩʪʢʽʚ ʽ ʨʦʩʣʠʥ, 

ʷʢʽ ʚʝʛʝʪʫʶʪʴ ʟ ʭʘʨʘʢʪʝʨʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ. ɺʠʟʥʘʯʘʶʯʠ ʟʘʨʘʞʝʥʽʩʪʴ ʥʘʩʽʥʥʷ 

ʭʚʦʨʦʙʘʤʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʛʨʠʙʽʚ ʽ ʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʭʚʦʨʦʙ, ʾʭ ʟʙʫʜʥʠʢʽʚ, ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʽ ʩʪʫʧʽʥʴ ʟʘʨʘʞʝʥʦʩʪʽ. ʆʩʥʦʚʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʟʘʨʘʞʝʥʦʩʪʽ ʥʘʩʽʥʥʷ ʭʚʦʨʦʙʘʤʠ ʻ ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʘʨʘʞʝʥʦʛʦ 

ʥʘʩʽʥʥʷ ʜʦ ʦʙʣʽʢʦʚʦʛʦ ʚʠʨʘʞʝʥʝ ʫ ʚʽʜʩʦʪʢʘʭ [3]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʟʘʜʽʷʥʘ ʚʽʙʨʘʮʽʡʥʘ 

ʫʩʪʘʥʦʚʢʘ (ʨʠʩ.1), ʷʢʘ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʦʩʦʙʣʠʚʠʡ ʩʪʘʥ ʦʙʨʦʙʣʶʚʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ï ʢʠʧʣʷʯʠʡ ʰʘʨ. ʆʙʝʨʪʦʚʠʡ ʨʫʭ ʚʽʜ ʜʚʠʛʫʥʘ ʧʝʨʝʜʘʻʪʴʩʷ 

ʚʽʙʨʦʧʨʠʚʦʜʘ, ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʥʝʟʨʽʚʥʦʚʘʞʝʥʠʭ ʤʘʩ ʷʢʦʛʦ ʛʝʥʝʨʫʻʪʴʩʷ ʦʙʝʨʪʦʚʘ 

ʩʠʣʘ. ʇʽʜ ʾʾ ʜʽʻʶ ʢʦʥʪʝʡʥʝʨ ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʢʦʣʠʚʘʣʴʥʠʡ ʨʫʭ ʫ ʚʝʨʪʠʢʘʣʴʥʠʡ 

ʧʣʦʱʠʥʽ, ʟ ʧʨʠʩʢʦʨʝʥʥʷʤ ʙʽʣʴʰʠʤ ʚʽʜ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ. ʉʠʧʢʠʡ 

ʤʘʪʝʨʽʘʣ ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʮʠʨʢʫʣʷʮʽʡʥʠʡ ʨʫʭ, ʘ ʪʘʢʦʞ ʽʥʪʝʥʩʠʚʥʦ ʦʙʜʫʚʘʻʪʴʩʷ 

ʧʦʚʽʪʨʷʤ ʟʙʘʛʘʯʝʥʠʤ ʦʟʦʥʦʤ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʯʝʨʝʟ ʨʝʰʽʪʯʘʩʪʝ ʜʥʦ-ʜʠʬʫʟʦʨ, ʚʽʜ 

ʚʝʥʪʠʣʷʪʦʨʘ, ʩʪʚʦʨʶʶʯʠ ʨʽʚʥʽ ʪʝʧʣʦʬʽʟʠʯʥʽ ʪʘ ʘʝʨʦʜʠʥʘʤʽʯʥʽ ʫʤʦʚʠ ʧʦ ʚʩʴʦʤʫ 

ʦʙôʻʤʫ [2].  

ɿ ʤʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟʥʝʟʘʨʘʞʫʶʯʦʾ ʜʽʾ ʦʟʦʥʫ ʚʽʙʨʘʮʽʡʥʫ 

ʩʫʰʠʣʴʥʫ ʫʩʪʘʥʦʚʢʫ ʙʫʣʦ ʦʩʥʘʱʝʥʦ ʧʝʨʬʦʨʦʚʘʥʠʤ ʢʦʞʫʭʦʤ, ʜʣʷ ʢʨʽʧʣʝʥʥʷ 

ʷʢʦʛʦ ʙʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ ʤʝʪʘʣʝʚʠʡ ʢʘʨʢʘʩ ʟôʻʜʥʘʥʠʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʟʽ 

ʩʪʘʥʠʥʦʶ. ʅʠʞʥʷ ʯʘʩʪʠʥʘ ʛʝʨʤʦʢʦʞʫʭʘ ʟʘʟʥʘʻ ʚʽʙʨʘʮʽʾ ʚʽʜ ʢʦʥʪʝʡʥʝʨʘ, ʘʣʝ 

ʟʘʚʜʷʢʠ ʡʦʛʦ ʝʣʘʩʪʠʯʥʦʩʪʽ ʷʢ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ, ʪʘʢ ʽ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ 

ʚʝʨʭʥʽʡ ʡʦʛʦ ʦʪʚʽʨ ʧʦ ʧʝʨʠʤʝʪʨʫ ʟôʻʜʥʘʥʦ ʟ ʥʝʨʫʭʦʤʦʶ ʤʝʪʘʣʝʚʦʶ ʧʘʥʝʣʣʶ. ʎʝ 

ʜʦʟʚʦʣʠʣʦ ʨʦʟʤʽʩʪʠʪʠ ʥʘ ʧʘʥʝʣʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ ʧʦʜʘʯʽ ʦʟʦʥʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷ, 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ. 

ɻʝʥʝʨʘʮʽʷ ʧʦʪʦʢʫ ʦʟʦʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʝʘʢʪʦʨʽ ʩʠʥʪʝʟʫ ʦʟʦʥʫ ʙʘʨôʻʨʥʦʛʦ 

ʪʠʧʫ. ʎʝ ʩʢʣʷʥʠʡ ʮʠʣʽʥʜʨ, ʥʘ ʧʦʚʝʨʭʥʽ ʷʢʦʛʦ ʩʠʤʝʪʨʠʯʥʦ ʨʦʟʤʽʱʝʥʥʽ 

ʚʠʩʦʢʦʚʦʣʴʪʥʽ ʝʣʝʢʪʨʦʜʠ ʫ ʚʠʛʣʷʜʽ ʢʦʥʮʝʥʪʨʠʯʥʠʭ ʩʤʫʛ. ɺʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ ʧʦ 

ʚʩʴʦʤʫ ʧʝʨʠʤʝʪʨʫ ʨʦʟʤʽʱʝʥʦ ʧʘʩʠʚʥʠʡ ʝʣʝʢʪʨʦʜ, ʚʠʛʦʪʦʚʣʝʥʠʡ ʟ ʪʦʥʢʦʛʦ 

ʤʝʪʘʣʫ. ʇʦʚʝʨʭʥʷ ʮʴʦʛʦ ʝʣʝʢʪʨʦʜʫ ʤʘʻ ʰʧʠʯʘʩʪʽ ʚʠʩʪʫʧʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʪʘ ʚʠʥʠʢʥʝʥʥʶ ʨʦʟʨʷʜʽʚ, ʟ ʽʥʪʝʥʩʠʚʥʠʤ 

ʚʠʜʽʣʝʥʥʷʤ ʦʟʦʥʫ [1, 2].  

ɼʣʷ ʥʘʜʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ ʤʝʭʘʥʽʯʥʦʾ ʤʽʮʥʦʩʪʽ ʩʢʣʷʥʘ ʪʨʫʙʘ ʟ ʩʠʩʪʝʤʦʶ 

ʝʣʝʢʪʨʦʜʽʚ ʨʦʟʤʽʱʝʥʘ ʚ ʮʠʣʽʥʜʨʠʯʥʦʤʫ ʬʪʦʨʦʧʣʘʩʪʦʚʦʤʫ ʢʦʞʫʩʽ, ʫ ʚʭʽʜʥʦʤʫ 

ʦʪʚʦʨʽ ʷʢʦʛʦ ʚʩʪʘʥʦʚʣʝʥʠʡ ʚʝʥʪʠʣʷʪʦʨ. ɺʠʭʽʜʥʠʡ ʦʪʚʽʨ ʢʘʤʝʨʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʩʧʦʣʫʯʘʻʪʴʩʷ ʟ ʩʠʩʪʝʤʦʶ ʧʦʜʘʯʽ ʝʣʝʢʪʨʦʘʢʪʠʚʦʚʘʥʦʛʦ 

ʧʦʚʽʪʨʷ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʩʢʝʨʫʚʘʪʠ ʧʦʪʽʢ ʦʟʦʥʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʧʦʪʨʽʙʥʦʤʫ 

ʥʘʧʨʷʤʢʫ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʽʙʨʘʮʽʡ ʟʘʙʝʟʧʝʯʫʻ ʘʢʩʝʣʝʨʦʤʝʪʨ, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʘʚʪʦʥʦʤʥʦʤʫ ʨʝʞʠʤʽ, ʷʢ ʦʢʨʝʤʠʡ ʟʦʥʜ, ʚʠʢʦʥʘʥʠʡ ʚ 

ʛʝʨʤʝʪʠʯʥʦʤʫ ʢʦʨʧʫʩʽ, ʽ ʟʜʽʡʩʥʶʻ, ʧʦ ʢʦʤʘʥʜʘʭ ʩʣʫʞʙʦʚʦʛʦ ʙʫʬʝʨʥʦʛʦ 

ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ, ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʧʝʨʝʤʽʱʝʥʥʷ ʪʦʯʢʠ ʩʚʦʛʦ ʟʥʘʭʦʜʞʝʥʥʷ 
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ʚ ʪʨʴʦʭ ʧʨʦʩʪʦʨʦʚʠʭ ʢʦʦʨʜʠʥʘʪʘʭ, ʘ ʪʘʢʦʞ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ʚ ʟʘʧʘʤôʷʪʦʚʫʶʯʠʡ 

ʧʨʠʩʪʨʽʡ. ʇʦ ʟʘʚʝʨʰʝʥʥʶ ʮʠʢʣʫ ʜʦʩʣʽʜʞʝʥʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʯʠʪʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʟ ʟʘʧʘʤôʷʪʦʚʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ ʽ ʧʝʨʝʜʘʯʘ ʯʝʨʝʟ ʢʘʙʝʣʴʥʠʡ ʽʥʪʝʨʬʝʡʩ 

USB 2.0 ʥʘ ʧʝʨʩʦʥʘʣʴʥʠʡ ʢʦʤʧôʶʪʝʨ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚ ʪʘʙʣʠʯʥʦʤʫ ʘʙʦ 

ʛʨʘʬʽʯʥʦʤʫ ʚʠʛʣʷʜʽ. 

 
ʈʠʩ. 1 ï ʊʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟʥʝʟʘʨʘʞʫʶʯʦʾ ʜʽʾ ʦʟʦʥʫ. 

1 ï ʚʽʙʨʘʮʽʡʥʘ ʫʩʪʘʥʦʚʢʘ; 2 ï ʧʝʨʬʦʨʦʚʘʥʠʡ ʛʝʨʤʦʢʦʞʫʭ; 3 ï ʤʝʪʘʣʝʚʠʡ ʢʘʨʢʘʩ 

ʟ ʧʘʥʝʣʣʶ; 4 ï ʩʠʩʪʝʤʘ ʧʦʜʘʯʽ ʦʟʦʥʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷ; 5 ï ʛʝʥʝʨʘʪʦʨ ʦʟʦʥʫ ʟ 

ʨʝʘʢʪʦʨʦʤ ʙʘʨôʻʨʥʦʛʦ ʪʠʧʫ; 6 ï ʙʣʦʢ ʢʝʨʫʚʘʥʥʷ; 7 ï ʧʨʠʩʪʨʦʾ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ 

 

ɺʠʩʥʦʚʢʠ. ɼʦ ʧʝʨʝʜʧʦʩʽʚʥʦʾ ʦʙʨʦʙʢʠ ʦʟʦʥʦʚʦ-ʧʦʚʽʪʨʷʥʦʶ ʩʫʤʽʰʰʶ 

ʜʦʧʫʩʢʘʻʪʴʩʷ ʢʦʥʜʠʮʽʡʥʝ ʥʘʩʽʥʥʷ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚʩʽʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʽ ʚʠʤʦʛ ʧʝʨʝʜʧʦʩʽʚʥʘ ʦʙʨʦʙʢʘ ʥʘʩʽʥʥʷ ʦʟʦʥʦʚʦ-

ʧʦʚʽʪʨʷʥʦʶ ʩʫʤʽʰʰʶ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʨʽʩʪ ʫʨʦʞʘʶ ʥʝ ʤʝʥʰʝ ʥʽʞ 10-15%. 

ʆʙʨʦʙʢʘ ʥʘʩʽʥʥʷ ʦʟʦʥʦʤ ʟʥʠʞʫʻ ʧʦʢʘʟʥʠʢ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʟʘʨʘʞʝʥʦʩʪʽ ʥʘ 

52%, ʘ ʛʨʠʙʥʦʾ ʟʘʨʘʞʝʥʦʩʪʽ ʥʘ 67%. ɿʙʘʛʘʯʝʥʥʷ ʦʟʦʥʦʤ ʧʦʚʽʪʨʷ ʧʽʜ ʯʘʩ 

ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʶʚʘʥʥʷ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʚʽʙʨʘʮʽʡʥʠʤ ʦʙʝʟʚʦʜʥʝʥʥʷʤ ʧʨʠ 

ʜʚʦʝʪʘʧʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʩʫʰʠʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʽʜʚʠʱʫʻ ʧʦʢʘʟʥʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ. ɿʘʚʜʷʢʠ ʽʥʪʝʥʩʠʚʥʦʤʫ ʚʽʙʨʘʮʽʡʥʦʤʫ ʟʤʽʰʫʚʘʥʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʟʥʝʟʘʨʘʞʫʶʯʦʾ ʜʽʾ ʦʟʦʥʫ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʽʟ-ʟʘ ʧʦʩʪʽʡʥʦʛʦ ʦʙʤʽʥʫ ʧʦʚʝʨʭʥʽ 

ʢʦʥʪʘʢʪʫ ʟʦʚʥʽʰʥʽʭ ʦʙʦʣʦʥʦʢ ʥʘʩʽʥʥʷ ʟ ʦʟʦʥʦʚʘʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʦʙʨʦʙʢʠ ʽ ʧʦʥʠʟʠʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʦʟʦʥʫ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʩʧʨʦʱʫʻ ʚʠʤʦʛʠ ʜʦ ʪʝʭʥʽʯʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʪʘ ʩʧʨʠʷʻ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ 

ʜʘʥʦʾ ʤʝʪʦʜʠʢʠ ʥʘ ʦʙʨʦʙʢʫ ʧʦʩʽʚʥʠʭ ʧʘʨʪʽʡ ʥʘʩʽʥʥʷ. 
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ɺ ʷʢʦʩʪʽ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʬʨʝʟ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʦʞʽ, ʷʢʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʨʦʟʧʫʰʫʶʪʴ ˇʨʫʥʪ. ʗʢʽʩʪʴ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ˇʨʫʥʪʦʦʙʨʦʙʥʠʤʠ 

ʬʨʝʟʘʤʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ. 

ʋ ʢʦʥʩʪʨʫʢʮʽʷʭ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʬʨʝʟ ʜʫʞʝ ʚʝʣʠʢʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ: ʛ-ʧʦʜʽʙʥʽ ʥʦʞʽ (ʚʦʥʠ ʚʧʝʨʰʝ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʃʘʥʮʝʤ ʥʘ 

ʙʦʣʦʪʥʠʭ ʬʨʝʟʘʭ), ʩʝʨʧʦʧʦʜʽʙʥʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ (ʧʦʣʴʦʚʽ ʛʘʯʢʠ) ʪʘ ʧʨʫʞʠʥʥʽ 

ʟʫʙʮʽ (ʚʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʽ ʄʝʡʝʥʙʫʨʛʦʤ) (ʨʠʩ. 1). ɺʠʙʽʨ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ˇʨʫʥʪʦʚʠʭ ʬʨʝʟ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʬʨʝʟ ʻ ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ, ʟʥʠʱʝʥʥʷ 

ʙʫʨ'ʷʥʽʚ, ʟʘʢʣʘʜʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʟʘʣʠʰʢʽʚ, ʘ ʪʘʢʦʞ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʜʦʙʨʠʚ. 

ʈʦʙʦʯʽ ʦʨʛʘʥʠ ʫ ʚʠʛʣʷʜʽ ʧʨʫʞʠʥʥʠʭ ʟʫʙʽʚ ʥʝ ʪʽʣʴʢʠ ʨʦʟʧʫʰʫʶʪʴ ˇʨʫʥʪ, ʘ 

ʪʘʢʦʞ ʯʘʩʪʢʦʚʦ ʟʥʠʱʫʶʪʴ ʙʫʨ'ʷʥʠ. ʂʨʽʧʣʝʥʥʷ ʟʫʙʽʚ ʫ ʚʠʛʣʷʜʽ ʧʨʫʞʠʥ 

ʧʦʤ'ʷʢʰʫʶʪʴ ʫʜʘʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʦʙʝʨʽʛʘʶʯʠ ʾʭ ʚʽʜ ʧʦʣʦʤʦʢ ʧʨʠ ʟʽʪʢʥʝʥʥʽ ʟ 

ʧʝʨʝʰʢʦʜʦʶ. ɸʥʘʣʦʛʽʯʥʦ ʧʨʫʞʠʥʥʠʤ ʟʫʙʘʤ, ʙʫʣʘ ʩʧʨʦʙʘ ʧʦʩʪʘʚʠʪʠ ʧʨʫʞʠʥʥʝ 

ʢʨʽʧʣʝʥʥʷ ʥʘ ʧʨʦʩʘʧʥʫ ʬʨʝʟʫ, ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʷʢʦʾ ʙʣʠʟʴʢʽ ʟʘ ʬʦʨʤʦʶ ʜʦ ʥʦʞʘ 

ʣʫʱʠʣʴʥʠʢʘ (ʨʠʩ. 1, ʜ). 

ʅʘ ʨʠʩ. 2. ʪʘʢʦʞ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʬʨʝʟ. ʗʢ 

ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʽʚ 1 ʪʘ 2 ʨʦʙʦʯʽ ʦʨʛʘʥʠ ˇʨʫʥʪʦʚʠʭ ʬʨʝʟ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʰʠʨʦʢʠʤ 

ʨʽʟʥʦʤʘʥʽʪʪʷʤ, ʩʘʤʝ ʪʦʤʫ ʙʫʜʝ ʨʽʟʥʠʤ ʙʫʜʝ ʽ ʢʫʪ ʫʩʪʘʥʦʚʢʠ ʥʦʞʽʚ ʨʦʙʦʯʠʭ 

ʦʨʛʘʥʽʚ, ʘ ʪʘʢʦʞ ʢʫʪ ʘʪʘʢʠ. 
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ʈʠʩ. 1. ʈʦʙʦʯʽ ʦʨʛʘʥʠ ʟʘʨʫʙʽʞʥʠʭ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʬʨʝʟ: ʘ ï ʷʧʦʥʩʴʢʦʾ 

ʬʽʨʤʠ ɯʩʝʢʽ; ʙ ï ʇ-108 (ʅʽʤʝʯʯʠʥʘ); ʚ ï DUZ (ʅʽʤʝʯʯʠʥʘ); ʛ, ʜ, ʝ ʽ ʞ ï ʩʘʜʦʚʠʭ 

ʬʨʝʟ ʉʐɸ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʢʦʚʦ ʚʠʚʯʠʪʠ, ʷʢ ʚʧʣʠʚʘʻ ʨʽʟʥʠʡ ʢʫʪ 

ʫʩʪʘʥʦʚʢʠ ʥʦʞʽʚ ʱʦʜʦ ʨʘʜʽʫʩʫ ʬʨʝʟ ʙʘʨʘʙʘʥʘ ʥʘ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʬʨʝʟʝʨʫʚʘʥʥʷ ʪʘ 

ʥʘ ʩʪʫʧʽʥʴ ʢʨʠʰʝʥʥʷ. 

 
ʈʠʩ. 2. ʈʦʙʦʯʽ ʦʨʛʘʥʠ ʧʨʦʩʘʧʥʠʭ ʬʨʝʟʝʨʥʠʭ ʢʫʣʴʪʠʚʘʪʦʨʽʚ: ʘ ï ʌɹʅ-2,8 ʪʘ 

ʌɹʉʐ-2,8; ʙ ï ʂʈʅ-1,4; ʚ ï ʌʂʐ-2,7 (2,8); ʛ ï ʋʈɯɹ-4; ʜ ï ʂʌ-2,7; ʝ ï "ʇʝʪʝʨ 

ʉʪʝʥʜʝʥ"; ʞ ï ʌʇʅ-2,8 ʪʘ ʌʇʋ-4,2 

ʅʽʞ ˇʨʫʥʪʦʦʙʨʦʙʥʦʾ ʬʨʝʟʠ, ʧʦʢʘʟʘʥʠʡ ʨʠʩ. 3, ʤʘʻ ʨʽʞʫʯʫ ʢʨʦʤʢʫ, ʩʪʽʡʢʫ ʽ 

ʚʽʜʽʛʥʫʪʫ ʧʽʜ ʢʫʪʦʤ ʜʦ ʥʝʾ ʯʘʩʪʠʥʫ. ʅʘ ʚʽʜʽʛʥʫʪʽʡ ʯʘʩʪʠʥʽ ʥʦʞʘ ʟ ʙʦʢʫ ʾʾ ʨʽʞʫʯʦʾ 

ʢʨʦʤʢʠ ʚʠʢʦʥʘʥʠʡ ʢʣʠʥ, ʟʦʚʥʽʰʥʷ ʛʨʘʥʴ ʷʢʦʛʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʪʦʨʮʝʚʦʶ ʛʨʘʥʥʶ 

ʚʽʜʽʛʥʫʪʦʾ ʯʘʩʪʠʥʠ, ʘ ʡʦʛʦ ʢʨʦʤʢʘ ï ʟ ʨʽʞʫʯʦʶ ʢʨʦʤʢʦʶ ʥʦʞʘ. 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʮʝʡ ʥʽʞ ʜʣʷ ʦʙʨʦʙʢʠ ʟʘʜʝʨʥʽʣʠʭ ʜʽʣʷʥʦʢ ʧʦʣʷ, ʫ ʷʢʠʭ ʥʘ 

ʧʦʚʝʨʭʥʽ ʻ ʨʦʩʣʠʥʥʽʩʪʴ. 
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ʈʠʩ. 3. ʅʽʞ ˇʨʫʥʪʦʦʙʨʦʙʥʦʾ ʬʨʝʟʠ31 

 

ʇʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 4 ʥʽʞ ˇʨʫʥʪʦʦʙʨʦʙʥʦʾ ʬʨʝʟʠ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ 

ʨʦʟʧʫʰʫʚʘʥʥʷ ʪʘ ʟʥʠʞʫʻ ʚʠʪʨʘʪʠ ʥʘ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ. ʅʽʞ ʚʠʢʦʥʘʥʠʡ ʫ ʚʠʛʣʷʜʽ 

ʚʠʛʥʫʪʦʾ ʧʽʜ ʛʦʩʪʨʠʤ ʢʫʪʦʤ ʧʣʘʩʪʠʥʠ ʟ ʨʽʞʫʯʠʤʠ ʢʨʦʤʢʘʤʠ 3 ʽ 4. ʉʪʽʡʢʘ 1 ʥʦʞʘ 

ʚʠʢʦʥʘʥʘ ʧʣʦʩʢʦʶ, ʘ ʢʨʠʣʦ 2 ï ʚʠʛʥʫʪʠʤ ʧʦ ʧʦʚʝʨʭʥʽ ʝʣʽʧʪʠʯʥʦʛʦ ʢʦʥʫʩʘ, ʥʘʭʠʣ 

ʷʢʦʛʦ ʜʦ ʦʩʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ ʥʦʩʘ ʢʨʠʣʘ 2. ʈʽʞʫʯʽ ʢʨʦʤʢʠ ʥʦʞʘ 3 ʽ 4 ʫ 

ʧʦʧʝʨʝʯʥʽʡ ʦʩʽ ʧʝʨʝʨʽʟʫ ʢʦʥʫʩʘ. ʇʦ ʰʠʨʠʥʽ ʢʨʠʣʦ 2 ʜʦ ʥʦʩʢʘ ʟʤʝʥʰʫʻʪʴʩʷ. 

ʅʽʞ ʟʨʦʙʣʝʥʠʡ ʫ ʬʦʨʤʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʡʦʛʦ ʚʭʦʜʞʝʥʥʷ ʫ ˇʨʫʥʪ ʽʟ 

ʤʽʥʽʤʘʣʴʥʠʤ ʦʧʦʨʦʤ ʪʘ ʫʪʚʦʨʝʥʥʷʤ ʧʦ ʰʠʨʠʥʽ ʟʘʭʚʘʪʫ ʨʽʚʥʦʛʦ ʜʥʘ ʙʦʨʦʟʥʠ. 

 
ʈʠʩ. 4. ʅʽʞ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ: 

1 ï ʩʪʽʡʢʘ; 2 ï ʢʨʠʣʦ; 3, 4 ï ʨʽʞʫʯʘ ʢʨʦʤʢʘ 

 

ʅʘ ʨʠʩ. 5 ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʽʞ ˇʨʫʥʪʦʦʙʨʦʙʥʦʾ ʬʨʝʟʠ, ʱʦ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ 

ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʦʙʨʦʙʢʠ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ˇʨʫʥʪʽʚ. ʅʽʞ 1 ʬʨʝʟʠ ʤʘʻ ʧʣʦʩʢʫ ʩʪʽʡʢʫ 

4 ʽ ʚʽʜʽʛʥʫʪʝ ʧʽʜ ʪʫʧʠʤ ʢʫʪʦʤ ʢʨʠʣʦ 5. ʂʨʠʣʦ 5 ʚʠʛʥʫʪʝ ʧʦ ʢʦʥʽʯʥʽʡ ʧʦʚʝʨʭʥʽ, 

ʦʜʥʘ ʟ ʫʪʚʦʨʶʶʯʠʭ ʽ ʚʝʨʰʠʥʘ ʷʢʦʶ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʧʣʦʱʠʥʽ ʦʙʝʨʪʘʥʥʷ ʩʪʽʡʢʠ 4 

ʥʦʞʘ 1. 

ʅʘʧʨʷʤʦʢ ʽʥʰʦʾ ʫʪʚʦʨʶʶʯʦʾ ʢʦʥʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʟʙʽʛʘʻʪʴʩʷ ʟ ʦʙʨʽʟʦʤ ʙʽʯʥʦʾ 

ʢʨʦʤʢʠ 7 ʢʨʠʣʘ 5. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʚʠʥʷʪʢʦʤ ʢʦʥʪʘʢʪʫ ʪʠʣʴʥʦʾ ʩʪʦʨʦʥʠ ʥʦʞʘ ʟ 

ˇʨʫʥʪʦʤ ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʜʘʥʠʡ ʢʫʪ ʨʽʟʘʥʥʷ. 
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ʈʠʩ. 5. ˆʨʫʥʪʦʦʙʨʦʙʥʘ ʬʨʝʟʘ ʜʣʷ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʦʙʨʦʙʢʠ 

ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ˇʨʫʥʪʽʚ 

ɿʘ ʧʨʦʚʝʜʝʥʠʭ ʨʘʥʽʰʝ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʰʠʨʠʥʠ ʟʘʭʚʘʪʫ ʥʦʞʽʚ ʧʠʪʦʤʘ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʬʨʝʟʝʨʫʚʘʥʥʷ ʟʥʠʞʫʻʪʴʩʷ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʪʨʝʙʘ ʧʨʘʛʥʫʪʠ ʜʦ ʨʦʟʨʦʙʢʠ ʥʦʞʽʚ ʟ ʚʝʣʠʢʠʤ ʟʘʭʚʘʪʦʤ. ʇʦʷʩʥʠʪʠ ʮʝ 

ʤʦʞʥʘ ʪʠʤ, ʱʦ ʨʝʘʢʮʽʷ ʦʧʦʨʫ ʩʪʽʡʢʠ ʫ ʥʦʞʽʚ ʟ ʚʝʣʠʢʠʤ ʟʘʭʚʘʪʦʤ ʪʘ ʥʦʞʽʚ ʟ 

ʤʘʣʠʤ ʟʘʭʚʘʪʦʤ ʦʜʥʘʢʦʚʘ, ʘʣʝ ʚʦʥʘ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʚʝʣʠʢʫ ʧʣʦʱʫ. ʆʜʥʘʢ 

ʟʘʭʠʩʥʘ ʟʦʥʘ ʪʘ ʨʦʟʤʽʨ ʤʽʞʨʷʜʴ ʫ ʧʨʦʩʘʧʥʠʭ ʬʨʝʟʘʭ ʦʙʤʝʞʫʻʪʴʩʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʟʙʽʣʴʰʝʥʥʷ ʰʠʨʠʥʠ ʟʘʭʚʘʪʫ ʥʦʞʽʚ. 

ɺʠʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ ʥʦʞʘ ʪʘ ʰʠʨʠʥʠ ʧʦʣʦʪʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʰʣʷʭʦʤ 

ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʤʽʮʥʽʩʪʴ. ʄʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʪʘʢʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʚʝʜʝʥʦ ʫ 

ʨʦʙʦʪʘʭ ʘʢʘʜʝʤʽʢʘ ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ. 

ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʥʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʽʞ ʬʨʝʟʠ ʽʟ 

ʟʫʙʮʝʧʦʜʽʙʥʠʤ ʧʨʦʬʽʣʝʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ (ʨʠʩ. 

6). 

 
ʈʠʩ. 6. ʅʽʞ ˇʨʫʥʪʦʦʙʨʦʙʥʦʾ ʬʨʝʟʠ ʟʫʙʮʝʧʦʜʽʙʥʦʾ ʬʦʨʤʠ 
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Working conditions in crop production depend on the level of mechanization 

of plant growing processes; technical condition of machines; technologies of 

cultivation of cultures, and also the organization of work. The basis of mechanization 

of crop production is mobile tractor equipment. On all tractors, the cab is traditionally 

located behind the engine above the gearbox and rear axle. This leads to 

unsatisfactory front view, which is very important for accurate driving of the unit 

during agricultural work and worsens the conditions for monitoring the technological 

process that takes place behind the workplace. In addition, the engine and 

transmission, bordering the workplace, are powerful sources of heat, noise and 

vibration, which worsen the working conditions of the operator. 

The cab protects the operator from the direct effects of climatic conditions and 

creates microclimatic conditions, the parameters of which depend on the tightness of 

the cab, its insulation, the presence of heating and air conditioning. Modern tractors 

can be used almost all year round at temperatures from 40 Á C to -30 Á C. Of course, 

the cabin can be a powerful source of heat and cold. The main sources of heat in the 

cabins are: radiation (70-80%), engines (8-15%), mechanics (10-15%), transmission 

and other components (3-8%). In the warm period of the year in cabins in which there 

is no thermal protection, air temperature can reach 50 Á C and more. Artificial 

ventilation can reduce the air temperature by only 1-2 Á C and under appropriate 

conditions can increase the dustiness of the breathing zone of the operator. During the 

summer field work, the air temperature in cabins equipped to normalize the 

microclimate only with ventilation without the use of thermal protection may exceed 

the external by 8-19 Á C, and the surface temperature can reach 40-53 Á C. Most of 

the working time, mechanics are forced to open windows and doors to reduce the air 

temperature in the cabin, which increases the dustiness of the air. Cabins without 

thermal insulation were installed on tractors MTZ-50/52, T-74 and others, which 

were previously produced. They are still used in agricultural production. 

The surfaces of the cabins are painted in light tones, painted and insulated with 

microporous substances, mastic, cardboard, which reduces the influx of heat from 

solar radiation. To protect against the heat emitted by the engine and transmission, 

the cabs are covered with a corrugated rubber mat with a substrate of low heat-

conducting material. The cabins are equipped with air conditioners, and instead of 

ordinary glass, tinted glass is used, which traps part of the thermal spectrum of solar 

radiation. 



ɯX ʄʽʞʥʘʨʦʞʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʂʨʘʤʘʨʦʚʩʴʢʽ ʯʠʪʘʥʥʷè 

185 

The most perfect for thermal protection of the workplace is a set of technical 

means of the T-150 tractor. Its cabin is insulated and sealed. Powerful evaporating air 

conditioner can supply up to 600 m
3
 per hour of purified and cooled air to the cabin. 

This allows you to create an extra pressure in the cabin, exceeding 19.6 - 29.4 PA 

external, which eliminates the possibility of dust entering the cabin. Microclimatic 

conditions are maintained at the level of hygienic requirements (temperature 27-29 Á 

C; humidity 44-62%, air velocity 1-2 m / s). Heaters, which are currently used on 

tractors, allow to maintain the air temperature in the cabins at 14-20 Á C at ambient 

temperatures down to -20 Á C. The most important factor determining the presence of 

dust in the working area of the machine is soil moisture and structure, the location of 

the workplace relative to the dust-forming organs, the direction and speed of wind 

relative to the movement of the unit and the speed of the unit. All mechanized 

agricultural work on the presence of dust in the work area can be divided into three 

groups. The first group of works, in the performance of which the most dust 

formation, includes combine harvesting of sugar beets, potatoes, pea harvesting and 

operation of grain harvesters with a shredder, pre-sowing cultivation and winter 

sowing. The second group of works with the presence of dust up to several tens and 

hundreds of milligrams per cubic meter is the sowing of industrial crops, inter-row 

tillage, harvesting grain without a shredder, autumn plowing. The third group of 

works with the presence of dust in the tens of milligrams per cubic meter includes 

transport work, spring plowing, moisture retention, spring sowing of cereals, 

fertilizers and other works.  

Powerful tractors generate noise that may exceed the permissible level. 

Wheeled tractors are now widely used in transport work. Thus, noise protection is 

needed not only by machine operators, but also by residents of settlements where 

tractors are used. The source of external noise of the tractor is mainly the noise of the 

engine exhaust, to reduce which mufflers are used. The level of external noise on 

domestic wheeled tractors practically does not exceed the allowable (85 dBA) 84 - 87 

dBA. The magnitude of vibration at frequencies close to the resonant frequency of 

the human body exceeds the allowable level. The largest excesses are observed on 

tracked tractors. At increase of loading on a tractor at aggregation of hinged and 

hinged cars the level of vibration raises owing to shift of the center of fluctuations of 

the unit. This leads to deteriorating working conditions. Machine operator is exposed 

to many chemical compounds of varying degrees of toxicity. The main ones are 

exhaust gases, pesticides, mineral fertilizers and others. Cabins reliably protect 

mechanics from the action of chemicals, except in the southern regions, where at high 

temperatures their concentration in the respiratory zone may exceed the permissible 

values. In addition, due to the same extreme conditions, mechanized workers in the 

southern regions work with pesticides on tractors without cabins or in cabins with 

open windows and doors. In accordance with the requirements of the standard on 

tractors are installed at least 2 headlights, which provide illumination of the road in 

the dark at the level of hygienic requirements.  
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As practice shows, spring is one of the most traumatic seasons during the 

production processes in the agro-industrial complex of Ukraine. Creating healthy and 

safe working conditions for employees is painstaking daily work throughout the 

technological process. The presence of cases of occupational injuries in the field of 

agriculture indicates a lack of attention paid by managers and specialists of 

agricultural enterprises to occupational safety. 

When preparing agricultural enterprises for spring field work, attention should 

be paid to the organization of work on labor protection and the creation of safe 

working conditions for workers at each workplace. 

In previous years, shortcomings in the organization of safe work during the 

spring sowing campaign have led to accidents at work. Accidents occurred, which led 

to serious consequences: the operator's hand was caught by an unfenced output shaft 

of the potato planter's landing gear, as a result of which he received an open fracture 

of the forearm; seizure of the victim's overalls by the rotating propeller shaft of the 

sprayer due to the lack of a protective fence, as a result of which he received a fatal 

injury; the tractor driver was injured by a fragment of the part while removing the 

drum of the drum of the upper crushing drum of the spreader of solid organic 

fertilizers with a hammer; injury to the operator due to an explosion when heating the 

wheel mounting nut with a gas burner, etc. 

During the preparation for spring field work, officials of enterprises should pay 

special attention to the technical condition of agricultural machinery that are allowed 

to operate and are a source of increased danger. In order to prevent occupational 

injuries, specialists of enterprises need to: 

- to develop organizational and technical measures to ensure labor protection 

for the period of preparation and conduct of spring field work; 

- to conduct unscheduled training on labor protection with employees; 

- during the preparation of agricultural machinery for sowing, compliance with 

the requirements of the "Rules of labor protection in agricultural production", 
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approved by the State Labor of Ukraine in 2018; 

- organize storage of vehicles in specially designated places; 

- do not allow to operate tractors, agricultural machines and units that do not 

meet safety requirements, as well as those that have not passed technical inspection; 

- tillage, sowing, planting, as well as work on the application of organic and 

mineral fertilizers to carry out in accordance with the requirements set out in NPAOP 

01.0-1.02-18, approved by the State Labor of Ukraine in 2018 ˉ 1240; 

- to admit to work on machines, mechanisms and equipment employees who 

have the appropriate qualifications, have passed the prescribed medical examination, 

training, internships, instruction and testing of knowledge on occupational safety; 

- provide employees with personal protective equipment in accordance with 

established industry standards; 

- work with the use of agrochemicals should be carried out under the guidance 

of a plant protection specialist in compliance with the requirements of current 

legislation; 

- provide first aid kits for work with pesticides and mineral fertilizers; 

- organize pre-shift (before the start of work) medical examinations and 

examinations of employees regarding their being in a state of alcohol, drugs or toxic 

intoxication; 

- movement of agricultural machines and units to the place of work must be 

carried out in accordance with the developed routes. Transportation of workers to the 

place of work and back to perform only on specially equipped cars; 

- for workers working in the field it is necessary to equip places for short-term 

rest and meals; 

- not to allow to work (remove) on the relevant day (shift) employees who are 

in a state of alcohol, drugs or toxic intoxication, those who have not been instructed, 

tested for knowledge of labor protection and do not use personal protective 

equipment issued to them, ensuring occupational safety; 

- to stop work in cases of endangering the life and health of employees; 

- work in the protection zones of overhead power lines to be carried out in 

strict accordance with the established electrical safety requirements; 

- to ensure periodic monitoring of compliance with the state of labor protection 

in accordance with the "General requirements for the provision of labor protection by 

employers", 2012  
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ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʛʘʣʫʟʽ ʤʝʭʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʟʙʠʨʘʥʥʷ ʢʘʨʪʦʧʣʽ ʧʨʠʩʚʷʯʝʥʽ 

ʧʨʘʮʽ ɹʦʨʠʯʦʚʘ ʉ.ʅ., ɹʠʰʦʚʘ ʅ.ɺ., ɺʝʨʝʱʘʛʽʥʘ ʅ. ɯ., ɻʦʣʽʢʦʚʘ ɸ.ɸ., ʂʦʣʯʠʥʘ 

HH, ʂʘʤʘʣʝʪʜʽʥʦʚʘ ʈ.ʈ., ɯʟʤʘʡʣʦʚʘ ɸ.ʖ., ʇʝʪʨʦʚʘ ɻ. ɼ., ʉʦʨʦʢʽʥʘ AA, 

ʋʛʣʘʥʦʚʘ ʄ.ɹ., Glaser M. ʪʘ ʽʥʰʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʚʯʝʥʠʭ. ʇʨʦʪʝ 

ʧʨʦʙʣʝʤʘ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʷʢʽʩʥʦʛʦ ʟʙʠʨʘʥʥʷ ʢʘʨʪʦʧʣʷʥʦʛʦ ʚʨʦʞʘʶ ʚʩʝ ʱʝ 

ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʚʨʘʭʦʚʫʶʯʠ ʟʘʩʦʙʠ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʣʽʜʠʨʫʶʯʽ ʧʦʟʠʮʽʾ ʟʘʡʤʘʶʪʴ ʢʘʨʪʦʧʣʝʢʦʧʘʯʽ, ʱʦ ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʧʘʪʝʣʽʚ-ʥʘʚʘʥʪʘʞʫʚʘʯʽʚ, ʟʦʢʨʝʤʘ:  

- ʾʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘ ʦʙʨʦʙʣʶʚʘʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʜʦʚʞʠʥʦʶ ʛʦʥʫ, ʱʦ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 200 ʤ; 

- ʜʣʷ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʽʩʪʴ ʪʘ ʩʪʘʥ ˇʨʫʥʪʫ ʥʝ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʦʾ ʨʦʣʽ; 

- ʚ̔ ʜʥʦʩʥʦ ʥʝʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ. 

ɼʣʷ ʚʠʙʦʨʫ ʦʙ'ʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʝʨʝʜ ʢʦʧʘʯʽʚ ʥʝʦʙʭʽʜʥʦ 

ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ, ʱʦ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. 

ʆʜʥʦʨʷʜʥʽ ʢʘʨʪʦʧʣʝʢʦʧʘʯʽ ʰʚʠʨ̫ ʣʴʥʦʛʦ ʪʠʧʫ ʟʥʘʡʰʣʠ ʰʠʨʦʢʝ 

ʧʦʰʠʨʝʥʥʷ ʫ ʜʨʽʙʥʠʭ ʯʠ ʧʨʠʚʘʪʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ, ʪʘʢ ʷʢ 

ʚʦʥʠ ʧʨʦʩʪʽ ʪʘ ʥʝʜʦʨʦʛʽ. 

ʇʨʦʪʝ ʢʘʨʪʦʧʣʝʢʦʧʘʯʽ ʰʚʠʨʷʣʥɹʦʛʦ ʪʠʧʫ ʤʘʶʪʴ ʨʷʜ ʥʝʜʦʣʽʢʽʚ:  

- ʚʠʩʦʢʽ ʪʨʫʜʦʚʠʪʨʘʪʠ (ʥʘ 20é30% ʚʠʱʝ, ʥʽʞ ʫ ʢʘʨʪʦʧʣʝʢʦʧʘʯʽʚ 

ʧʨʦʩʽʚʘʶʯʦʛʦ ʪʠʧʫ); 

- ʟʥʘʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʙʫʣʴʙ (ʦʩʦʙʣʠʚʦ ʥʘ ʚʦʣʦʛʠʭ ˇʨʫʥʪʘʭ); 

- ʚʝʣʠʢʽ ʚʪʨʘʪʠ ʙʫʣʴʙ (40é50%). 

ʊʦʤʫ ʦʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʨʠʡʥʷʪʦ ʢʘʨʪʦʧʣʝʢʦʧʘʯʽ 

ʧʨʦʩʽʚʘʶ ʯʦʛʦ ʪʠʧʫ. ɺʦʥʠ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʽ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. 

ɼʣʷ ʢʘʨʪʦʧʣʝʢʦʧʘʯʽʚ ʪʠʧʫ ʂʂɽ-2 ʽ ʂʂɽ-2ʄ (ʨʠʩ. 1, ʘ, ʙ), ʂʉʊ-1,4 (ʨʠʩ. 2) 

ʭʘʨʘʢʪʝʨʥʽ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ: 

- ʧ̔ ʜʢʦʧ ʧʣʘʩʪʘ; 

- ʩʝʧʘʨʘʮʽʷ; 

- ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʢʘʨʪʦʧʣʽ ʥʘ ʧʦʣʽ. 

ʇʽʜ ʯʘʩ ʨʫʭʫ ʢʦʧʘʯʘ ʧʦ ʧʦʣʶ ʣʝʤʽʰ ʧʽʜʢʦʧʫʻ ˇʨʫʥʪʦʚʠʡ ʧʣʘʩʪ. 

ɺʝʨʪʠʢʘʣʴʥʽ ʙʽʯʥʽ ʜʠʩʢʠ (ʜʣʷ ʤʦʜʝʣʽ ʂʂɽ-2ʄ) (ʨʠʩ. 1), ʘ ʥʘ ʂʉʊ-1,4 ʙʽʯʥʽ 

ʚʝʨʪʠʢʘʣʴʥʽ ʥʦʞʽ (ʨʠʩ. 2) ʚʽʜʨʽʟʘʶʪʴ ˇʨʫʥʪʦʚʠʡ ʧʣʘʩʪ ʽʟ ʙʦʢʽʚ. 
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ʐʚʠʜʢʽʩʪʴ ʢʦʧʘʯʘ ʧʨʠʙʣʠʟʥʦ ʚ 1,2 ʨʘʟʠ ʤʝʥʰʘ ʟʘ ʰʚʠʜʢʽʩʪʴ ʩʝʧʘʨʫʶʯʦʛʦ 

ʝʣʝʚʘʪʦʨʘ, ʥʘ ʷʢʠʡ ʧʦʜʘʻʪʴʩʷ ʧʣʘʩʪ ʟ ʙʫʣʴʙʘʤʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʚʦʨʦʭ, ʱʦ 

ʥʘʜʭʦʜʠʪʴ ʯʘʩʪʢʦʚʦ ʨʦʟʜʽʣʷʻʪʴʩʷ ʽ ʥʘʜʘʣʽ ʧʦʜʨʽʙʥʶʻʪʴʩʷ. ʑʦʙ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ 

ʧʨʦʮʝʩ ʚʠʜʘʣʝʥʥʷ ʜʦʤʽʰʦʢ ʟ ʧʦʚʝʨʭʥʽ ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʨʦʟʤʽʩʪʠʪʠ ʧʽʜ ʨʦʙʦʯʦʶ ʛʽʣʢʦʶ ʩʝʧʘʨʫʶʯʦʛʦ ʝʣʝʚʘʪʦʨʘ ʩʪʨʫʰʫʚʘʯʽ. ʅʘ 

ʦʩʥʦʚʥʦʤʫ ʪʘ ʜʦʜʘʪʢʦʚʦʤʫ ʩʝʧʘʨʫʶʯʠʭ ʝʣʝʚʘʪʦʨʘʭ, ʘ ʪʘʢʦʞ ʥʘ ʢʘʩʢʘʜʥʦʤʫ 

ʩʝʧʘʨʫʶʯʦʤʫ ʝʣʝʚʘʪʦʨʽ (ʨʠʩ. 2) ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʧʨʦʮʝʩ ʩʝʧʘʨʘʮʽʾ ˇʨʫʥʪʦʚʠʭ 

ʛʨʫʜʦʢ ʧʽʩʣʷ ʚʽʜʜʽʣʝʥʥʷ ʦʩʥʦʚʥʦʾ ʤʘʩʠ ˇʨʫʥʪʦʚʠʭ ʜʦʤʽʰʦʢ (ʨʠʩ. 1, 2). ɼʘʣʽ 

ʙʫʣʴʙʠ ʩʢʠʜʘʶʪʴʩʷ ʥʘ ʧʦʣʽ ʪʘ ʟʙʠʨʘʶʪʴʩʷ ʚʨʫʯʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʧʦʤʽʞʥʠʭ 

ʨʦʙʽʪʥʠʢʽʚ. 

  

ʘ) ʙ) 

ʈʠʩ. 1. ʊʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ ʢʘʨʪʦʧʣʝʢʦʧʘʯʽʚ: 1 ï ʛʠʯʢʦʧʨʠʪʠʩʥʠʡ ʚʘʣʠʢ; 2 

ï ʜʦʜʘʪʢʦʚʠʡ ʩʝʧʘʨʫʶʯʠʡ ʝʣʝʚʘʪʦʨ; 3 ï ʣʝʤʽʰ; 4 ï ʦʩʥʦʚʥʠʡ ʩʝʧʘʨʫʶʯʠʡ 

ʝʣʝʚʘʪʦʨ; 5 ï ʧʘʩʠʚʥʽ ʚʝʨʪʠʢʘʣʴʥʽ ʜʠʩʢʠ; ʘ) ʢʘʨʪʦʧʣʝʢʦʧʘʯ ʂʂɽ-2; ʙ) 

ʢʘʨʪʦʧʣʝʢʦʧʘʯ ʂʂɽ-2ʄ 

 
ʈʠʩ. 2. ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʢʘʨʪʦʧʣʝʢʦʧʘʯʘ ʂʉʊ-1,4. 1 ï ʜʦʜʘʪʢʦʚʠʡ 

ʩʝʧʘʨʫʶʯʠʡ ʝʣʝʚʘʪʦʨ; 2 ï ʢʘʩʢʘʜʥʠʡ ʩʝʧʘʨʫʶʯʠʡ ʝʣʝʚʘʪʦʨ; 3 ï ʢʦʧʽʶʚʘʣʴʥʠʡ 

ʢʘʪʦʢ; 4 ï ʣʝʤʽʰ; 5 ï ʥʽʞ; 6 ï ʦʩʥʦʚʥʠʡ ʩʝʧʘʨʫʶʯʠʡ ʝʣʝʚʘʪʦʨ; 7 ï ʟʚʫʞʫʚʘʣʴʥʘ 

ʛʨʝʙʽʥʢʘ. 

 

ʅʘʤʠ ʙʫʚ ʨʦʟʛʣʷʥʫʪʠʡ ʥʘʧʽʚʥʘʚʽʩʥʠʡ, ʜʚʦʨʷʜʥʠʡ ʢʘʨʪʦʧʣʝʢʦʧʘʯ ʂʉʊ-1,4. 

ɺʥ̔ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʢʦʧʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ, ʯʘʩʪʢʦʚʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʙʫʣʴʙ ʚʽʜ 

ˇʨʫʥʪʫ ʪʘ ʫʢʣʘʜʘʥʥʷ ʾʭ ʥʘ ʧʦʚʝʨʭʥʽ ʧʦʣʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʽʜʙʠʨʘʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʪʠʧʫ ʢʘʨʪʦʧʣʝʢʦʧʘʯʘ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʙʫʜʦʚʦʶ ˇʨʫʥʪʫ. ʊʘʢ, ʾʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʷʢ ʥʘ ʩʫʛʣʠʥʢʦʚʠʭ 

ʨ̌ʫʥʪʘʭ, ʪʘʢ ʽ ʥʘ ʪʦʨʬʦʚʠʱʘʭ. 

ʂʘʨʪʦʧʣʝʢʦʧʘʯ ʂʉʊ-1,4 ʤʽʩʪʠʪʴ ʟʚʫʞʫʚʘʣʴʥʫ ʛʨʝʙʽʥʢʫ ʜʣʷ ʟʤʝʥʰʝʥʥʷ 

ʩʭʦʜʫ ʧʦʪʦʢʫ ʢʘʨʪʦʧʣʷʥʠʭ ʙʫʣʴʙ ʥʘ ʧʦʣʽ. 

ɼʦ ʩʢʣʘʜʫ ʝʣʝʚʘʪʦʨʥʦʛʦ ʧʦʣʦʪʥʘ ʚʭʦʜʷʪʴ ʧʨʫʪʢʠ, ʟʘʢʨʽʧʣʝʥʽ ʚ ʣʘʥʮʶʛʦʚʽ 

ʣʘʥʢʠ. ɼʣʷ ʰʚʠʜʢʽʩʥʦʛʦ ʝʣʝʚʘʪʦʨʘ ʭʘʨʘʢʪʝʨʥʽ 3 ʣʘʥʮʶʛʠ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʜʣʷ 

ʢʘʩʢʘʜʥʦʛʦ ʘʙʦ ʦʩʥʦʚʥʦʛʦ ï 2. ʑʦʙ ʟʘʧʦʙʽʛʪʠ ʩʢʦʯʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ, ʚʽʜʙʫʚʘʻʪʴʩʷ 
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ʟ'ʻʜʥʘʥʥʷ ʪʘ ʟʛʠʥʘʥʥʷ ʩʫʤʽʞʥʠʭ ʧʨʫʪʢʽʚ ʪʘ ʧʣʘʥʦʢ ʫ ʨʽʟʥʽ ʙʦʢʠ. ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ 

ʧʣʦʜʽʚ ʮʽʣʽʩʥʦʩʪʽ ʫ ʢʘʩʢʘʜʥʠʭ ʝʣʝʚʘʪʦʨʘʭ ʧʝʨʝʜʙʘʯʘʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʛʫʤʦʚʽ 

ʧʦʢʨʠʪʪʷ ʧʨʫʪʢʽʚ. 

ʇʨʠ ʟʤʽʥʽ ʝʣʝʚʘʪʦʨʘ ʰʘʨʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʡʦʛʦ ʧʘʜʽʥʥʷ ʽ ʜʦʜʘʪʢʦʚʝ 

ʧʦʜʨʽʙʥʝʥʥʷ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʜʨʽʙʥʽ ʯʘʩʪʠʥʢʠ ʨʦʟʩʽʶʶʪʴʩʷ, ʘ ʽʥʰʽ ʯʘʩʪʠʥʠ 

(ʢʣʫʙʥʽ, ʛʨʦʤʽʟʜʢʽ ʢʦʤʠ ˇʨʫʥʪʫ, ʙʘʜʠʣʣʷ) ʧʨʷʤʫʶʪʴ ʫ ʚʘʣʦʢ ï ʥʘʩʪʫʧʥʫ 

ʦʧʝʨʘʮʽʶ ʧʽʩʣʷ ʢʘʩʢʘʜʥʦʛʦ ʝʣʝʚʘʪʦʨʘ. ʑʦʙ ʚʽʜʨʝʛʫʣʶʚʘʪʠ ʰʠʨʠʥʫ ʚʘʣʢʘ, 

ʥʝʦʙʭʽʜʥʦ ʧʦʚʝʨʥʫʪʠ ʱʠʪʦʢ. 

ʅʝʜʦʣʽʢʘʤʠ ʢʘʨʪʦʧʣʝʢʦʧʘʯʽʚ ʂʉʊ-1,4, ʂʂɽ-2, ʂʂɽ-2ʄ ʻ ʪʝ, ʱʦ ʧʨʠ 

ʟʙʠʨʘʥʥʽ ʙʫʣʴʙʠ ʨʦʟʢʦʯʫʶʪʴʩʷ ʧʦ ʧʽʜʢʦʧʘʥʠʭ ʨʷʜʢʘʭ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʾʭ ʧʽʜʙʽʨ. 

ɼʣʷ ʚʠʢʣʶʯʝʥʥʷ ʨʦʟʜʘʚʣʶʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʢʦʣʝʩʘʤʠ ʪʨʘʢʪʦʨʘ, ʢʘʨʪʦʧʣʷ 

ʟʙʠʨʘʶʪʴ ʯʝʨʝʟ ʜʚʘ ʨʷʜʢʠ. 

ʋ ʧʝʨʽʦʜ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ, ˇʨʫʥʪʦʚʘ ʢʽʨʢʘ ʥʘ ʙʫʣʴʙʦʥʝʩʫʯʦʤʫ  ʛʨʝʙʝʥʽ, 

ʧʦʪʨʘʧʣʷʻ ʨʘʟʦʤ ʽʟ ʙʫʣʴʙʦʥʦʩʥʠʤ ʧʣʘʩʪʦʤ ʥʘ ʝʣʝʚʘʪʦʨ. ʗʢ ʧʨʘʚʠʣʦ, ʪʫʪ ʘʛʨʘʨʽʾ 

ʩʪʠʢʘʶʪʴʩʷ ʽʟ ʧʨʦʙʣʝʤʦʶ ʚʠʜʘʣʝʥʥʷ ʛʨʝʙʽʥʥʦʾ ʢʽʨʢʠ, ʦʩʢʽʣʴʢʠ ʥʝ ʚʩʽʤ 

ʧʨʠʩʪʨʦʷʤ ʮʝ ʜʦʩʪʫʧʥʦ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʥʘ ʧʦʣʷʭ ʯʘʩʪʦ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ 

ʫʪʚʦʨʝʥʥʷ ʟʘʚʘʥʪʘʞʫʚʘʥʥʷ ʛʨʫʜʦʢ ˇʨʫʥʪʫ ʪʘ ʢʘʨʪʦʧʣʽ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʽʟ 

ʢʘʩʢʘʜʥʦʛʦ ʝʣʝʚʘʪʦʨʘ. 
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According to estimates from the Food and Agriculture Organization of the 

United Nations invasive pests cost countries at least $70 billion annually and are 

accountable for as much as 40% of global crop yields loss each year. While there are 

many kinds of pests, weeds are perhaps the most diverse and devastating. Herbicides, 

chemicals which kill weeds, account for $25 billion of the global market for 

pesticides which totals to $100 billion. 

There are a number of projects and companies seeking to apply robotics, 

computer vision and artificial intelligence (or machine learning) to the task of weed 

control. Some of them are opting to take herbicides completely out of the usage. 

Others, aim to dramatically reduce their use. We can distinguish three main technical 

strategies that are being pursued and those are: pure robotics, autonomous sprayers 

and tractor pulled spray units. 

Pure robotics attempt at solely mechanical weed control and has the benefit of 

requiring no herbicides, and the clean environmental implications that come with that 
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and is very important for organic agriculture production. Weeding without herbicides 

would be ideal solution, but the technical challenges of practical realization are quite 

difficult. And currently available commercialized solutions usually have low 

productivity and some other limitations.  

Tertill robot, a garden weeder developed by the inventor of the Roomba 

(USA). Naµo Technologies (France) created three robots: Oz, Ted and Dino. Each 

model focuses on a different application. Oz weeds and hoes a plot of land using 

specialized tools without the need for constant supervision. Ted is a multifunctional 

weeding robot designed for vineyards. Dino is specially designed for large-scale 

vegetable farms. This electric weeding robot works on crops like leafy greens. In this 

section we should mention one more robot called LaserWeeder from Carbon 

Robotics (USA). It leverages robotics, artificial intelligence (AI), and laser 

technology to safely and effectively drive through crop fields to identify, target and 

eliminate weeds. Unlike other weeding technologies, LaserWeeder utilize high-power 

lasers to eradicate weeds through thermal energy, without disturbing the soil. 

Another weeds control strategy focuses on using robotics, sensors and machine 

learning to do precision spraying, targeting unwanted plants rather than entire fields. 

Precision spraying allows the robot to move over the field more quickly than 

mechanical control and doesnôt require a bullseye every time in order to kill the 

weed. They may not eliminate herbicides but every company is claiming reductions 

in use of up to 90 percent. Herbicides would go from making up the majority of 

pesticide use to one among many and a smaller footprint for pesticides overall. The 

one solution is to build dedicated, autonomous sprayers, leveraging whatôs possible 

with robotics, GPS and AI. These are units that drive themselves through the field, 

hunting weeds.  

AVO is solar powered robot from Ecorobotix (Switzerland) can run for 12 

daylight hours and into the night with the help of two rechargeable batteries. It 

ignores the crops, targeting the weed with a mini dose of herbicide, allowing farmers 

to use 90 percent less. Australian-based SwarmFarms is building modular system of 

small self-driving frame to which components can be added or subtracted. A 

precision sprayer is just one function that it can be assembled for. 

While tractor pulled spray units donôt leverage autonomous self-driving 

technology, tractor units appear to have the most sophisticated precision technology 

and have the virtue of leveraging a piece of capital investment most farms already 

own ï a big expensive tractor that moves quickly through a field. And they can 

certainly be used with self-driving tractors. 

Blue Riverôs (USA) See & Spray system is a field sprayer, with the option to 

spray other products like fungicides or fertilizer. The system allows farmers to 

customize their strategy, tailoring how wide or narrow an area to spray or how 

aggressively they go after anything that looks like a weed. One key aspect of the 

technology is that it stores a record of the weeds it encounters and can give farmers 

data on weed density and variety, allowing them to fine tune their weed control 

regime. WeedIt Australian based agriculture robotics company which produces 

optical spot spraying solutions. 
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Weed control ranks among the top challenges for farmers and the biggest pest 

control issue and weed-killing robots play an important role in solving this problem. 
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ʉʚʽʪʦʚʘ ʪʝʥʜʝʥʮʽʷ ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ ʩʧʦʥʫʢʘʻ ʜʦ ʧʦʰʫʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʥʘʧʨʷʤʢʽʚ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ 

ʝʥʝʨʛʝʪʠʯʥʽ ʮʽʣʽ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ, ʟʦʢʨʝʤʘ ʧʦʙʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚʨʦʞʘʶ 

ʢʫʢʫʨʫʜʟʠ ʽ ʩʦʥʷʰʥʠʢʫ [1]. ɺʘʛʦʤʠʤ ʘʨʛʫʤʝʥʪʦʤ ʥʘ ʢʦʨʠʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ 

ʢʫʣʴʪʫʨ ʥʘ ʝʥʝʨʛʝʪʠʯʥʽ ʮʽʣʽ ʻ ʟʥʘʯʥʽ ʧʦʩʽʚʥʽ ʧʣʦʱʽ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʽ 

ʩʦʥʷʰʥʠʢʫ ʚ ʋʢʨʘʾʥʽ. ɿʛʽʜʥʦ ʜʘʥʠʭ ɼʝʨʞʢʦʤʩʪʘʪʫ ʚ 2021 ʨ. ʧʣʦʱʽ ʚʠʨʦʱʫʚʘʥʥʷ 

ʚ ʋʢʨʘʾʥʽ ʢʫʢʫʨʫʜʟʠ ʥʘ ʟʝʨʥʦ ʪʘ ʩʦʥʷʰʥʠʢʫ ʩʪʘʥʦʚʠʣʠ 5,47 ʤʣʥ. ʛʘ. ʪʘ 6,51 ʤʣʥ. 

ʛʘ. ʆʜʥʘʢ ʧʦʪʝʥʮʽʘʣ ʪʘʢʦʛʦ ʚʘʞʣʠʚʦʛʦ ʽ ʜʦʩʪʫʧʥʦʛʦ ʚʠʜʫ ʙʽʦʤʘʩʠ ʷʢ ʥʝʟʝʨʥʦʚʘ 

ʯʘʩʪʠʥʘ ʫʨʦʞʘʶ ʢʫʢʫʨʫʜʟʠ ʪʘ ʩʦʥʷʰʥʠʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʥʝʟʥʘʯʥʠʭ 

ʦʙʩʷʛʘʭ. ɸʥʘʣʽʟ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʙʦ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʟʙʠʨʘʥʥʷ ʥʝʟʝʨʥʦʚʦʾ ʯʘʩʪʠʥʠ ʫʨʦʞʘʶ ʢʫʢʫʨʫʜʟʠ ʽ 

ʩʦʥʷʰʥʠʢʫ, ʧʦʢʘʟʫʻ, ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʩʫʪʪʻʚʽ ʦʙʤʝʞʝʥʥʷ ʧʨʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘ 

ʟʙʠʨʘʥʽ ʧʦʙʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʮʠʭ ʢʫʣʴʪʫʨ ʥʘ ʝʥʝʨʛʝʪʠʯʥʽ ʮʽʣʽ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʫ ʟʚôʷʟʢʫ ʟ ʨʽʟʢʠʤ ʧʦʜʦʨʦʞʯʘʥʥʷʤ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ, ʟʥʘʯʥʦ 

ʟʨʦʩʣʘ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʘʛʨʦʚʠʨʦʙʥʠʢʽʚ ʜʦ ʟʙʠʨʘʥʥʷ ʥʝʟʝʨʥʦʚʦʾ ʯʘʩʪʠʥʠ ʫʨʦʞʘʶ 

ʢʫʢʫʨʫʜʟʠ ʥʘ ʝʥʝʨʛʝʪʠʯʥʽ ʮʽʣʽ, ʟʦʢʨʝʤʘ ʜʣʷ ʩʫʰʽʥʥʷ ʟʝʨʥʘ. ʇʨʠ ʜʦʪʨʠʤʘʥʥʽ 

ʚʠʤʦʛ ʜʦ ʚʽʜʯʫʞʝʥʥʷ ʯʘʩʪʠʥʠ (ʜʦ 50%) ʩʪʝʙʝʣ ʢʫʢʫʨʫʜʟʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʥʘʯʥʘ 

ʝʢʦʥʦʤʽʷ ʝʥʝʨʛʽʾ ʧʦʨʽʚʥʷʥʦ ʟ ʚʘʨʽʘʥʪʦʤ ʟʘʦʨʶʚʘʥʥʷ ʚʩʽʻʾ ʤʘʩʠ ʥʝʟʝʨʥʦʚʦʾ 

ʯʘʩʪʠʥʠ [2]. 

ʉʦʥʷʰʥʠʢ ʻ ʙʽʣʴʰ ʩʢʣʘʜʥʦʶ ʢʫʣʴʪʫʨʦʶ ʫ ʟʙʠʨʘʥʥʽ ʅʏʋ, ʦʩʢʽʣʴʢʠ 

ʯʘʩʪʠʥʘ ʩʪʝʙʝʣ ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʦʷʪʠ ʥʝ ʩʢʦʰʝʥʦʶ (ʩʪʝʨʥʷ) ʚʠʩʦʪʦʶ ʜʦ 1,0ï1,2 ʤ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ 

ʚʽʜʩʫʪʥʽ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʟʙʠʨʘʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʽ 

ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ, ʱʦ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʦʾ ʩʠʨʦʚʠʥʠ ʟ ʅʏʋ 

ʩʦʥʷʰʥʠʢʫ [3]. 

ɺ ʅʅʎ çɯʄɽʉɻè ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʟʙʠʨʘʥʥʷ ʅʏʋ 

ʢʫʢʫʨʫʜʟʠ ʪʘ ʩʦʥʷʰʥʠʢʫ ʥʘ ʝʥʝʨʛʝʪʠʯʥʽ ʮʽʣʽ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʟʙʽʨ ʧʦʜʨʽʙʥʝʥʦʾ 

ʤʘʩʠ ʅʏʋ ʚ ʧʨʠʯʽʧʥʠʡ ʢʦʧʥʫʚʘʯ ʟʝʨʥʦʟʙʠʨʘʣʴʥʦʛʦ ʢʦʤʙʘʡʥʘ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʧʘʢʽʚ ʅʏʋ ʥʘ ʢʨʘʶ ʧʦʣʷ. ʈʝʘʣʽʟʫʶʯʠ ʨʦʟʨʦʙʣʝʥʫ ʪʝʭʥʦʣʦʛʽʶ ʤʦʞʥʘ ʟʙʠʨʘʪʠ 
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ʩʪʨʠʞʥʽ ʡ ʦʙʛʦʨʪʢʠ ʢʫʢʫʨʫʜʟʠ ʪʘ ʢʦʰʠʢʠ ʽ ʪʨʝʪʠʥʫ ʩʪʝʙʝʣ ʩʦʥʷʰʥʠʢʫ, ʯʘʩʪʢʠ 

ʷʢʠʭ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʨʦʩʣʠʥ ʩʪʘʥʦʚʣʷʪʴ 10,0ï13,5% ʪʘ 23,5ï31,8%, 

ʚʽʜʧʦʚʽʜʥʦ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʟʙʠʨʘʥʥʷ ʥʝʟʝʨʥʦʚʦʾ ʯʘʩʪʠʥʠ ʫʨʦʞʘʶ ʥʘ ʝʥʝʨʛʝʪʠʯʥʽ ʮʽʣʽ ʟʘ ʝʥʝʨʛʝʪʠʯʥʠʤ 

ʢʨʠʪʝʨʽʻʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ʧʨʦʛʨʘʤʠ ʚ ʩʝʨʝʜʦʚʠʱʽ MS Access 

ʩʢʣʘʜʝʥʦ ʪʝʭʥʦʣʦʛʽʯʥʽ ʢʘʨʪʠ ʟʘ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʢʫʢʫʨʫʜʟʠ ʪʘ 

ʩʦʥʷʰʥʠʢʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʘʨʪ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ 

ʩʫʢʫʧʥʽ ʟʘʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʟʙʠʨʘʥʥʷ ʅʏʋ ʢʫʢʫʨʫʜʟʠ ʪʘ ʩʦʥʷʰʥʠʢʫ ʮʽʣʽ ʟʘ 

ʨʦʟʨʦʙʣʝʥʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʪʘ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʡ ʟʙʠʨʘʥʥʷ ʅʏʋ ʢʫʢʫʨʫʜʟʠ ʪʘ ʩʦʥʷʰʥʠʢʫ ʚʽʜ 

ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʚʦʣʦʛʦʩʪʽ ʅʏʋ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʢʫʢʫʨʫʜʟʠ ʚ ʤʝʞʘʭ 60ï120 ʮ/ʛʘ ʪʘ 

ʚʦʣʦʛʦʩʪʽ ʅʏʋ ʚ ʤʝʞʘʭ 20ï30%, ʢʦʝʬʽʮʽʻʥʪ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʙʠʨʘʥʥʷ ʧʦʜʨʽʙʥʝʥʦʾ ʤʘʩʠ ʅʏʋ ʢʫʢʫʨʫʜʟʠ ʚ 

ʧʨʝʩʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ, ʟʽ ʟʙʦʨʦʤ ʚ ʧʨʠʯʽʧʥʠʡ ʢʦʧʥʫʚʘʯ, ʚʠʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʢʨʘʶ 

ʧʦʣʷ ʪʘ ʧʦʜʘʣʴʰʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʨʫʣʦʥʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 7,0ï10,5. ʇʨʠ 

ʚʨʦʞʘʡʥʦʩʪʽ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʫ ʚ ʤʝʞʘʭ 20ï40 ʮ/ʛʘ ʪʘ ʚʦʣʦʛʦʩʪʽ ʅʏʋ ʚ ʤʝʞʘʭ 

20ï30%, ʢʦʝʬʽʮʽʻʥʪ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʟʙʠʨʘʥʥʷ ʧʦʜʨʽʙʥʝʥʦʾ ʤʘʩʠ ʅʏʋ ʩʦʥʷʰʥʠʢʫ ʚ ʧʨʝʩʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ, ʟʽ ʟʙʦʨʦʤ ʚ 

ʧʨʠʯʽʧʥʠʡ ʢʦʧʥʫʚʘʯ, ʚʠʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʢʨʘʶ ʧʦʣʷ ʪʘ ʧʦʜʘʣʴʰʠʤ ʬʦʨʤʫʚʘʥʥʷʤ 

ʨʫʣʦʥʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 6,0ï9,0.  

ʆʪʞʝ, ʢʦʝʬʽʮʽʻʥʪ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʮʝʩʫ ʟʙʠʨʘʥʥʷ 

ʅʏʋ ʢʫʢʫʨʫʜʟʠ ʥʘ ʝʥʝʨʛʝʪʠʯʥʽ ʮʽʣʽ, ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʠʥʦʩʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ 

ʩʪʘʥʦʚʠʪʴ 10,5ï11,5, ʩʦʥʷʰʥʠʢʫ ï 8,7ï9,0, ʧʨʠ ʚʦʣʦʛʦʩʪʽ ʅʏʋ ʚ ʤʝʞʘʭ 20%. 
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ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 
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ʇʨʠ ʟʙʠʨʘʥʥʽ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʧʝʨʝʚʘʞʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʤʙʘʡʥʦʚʠʡ ʩʧʦʩʽʙ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʪʘ 

ʧʦʪʫʞʥʠʭ ʟʝʨʥʦʟʙʠʨʘʣʴʥʠʭ ʢʦʤʙʘʡʥʽʚ ʧʨʦʚʽʜʥʠʭ ʬʽʨʤ-ʚʠʨʦʙʥʠʢʽʚ: JOHN 

DEERE, NEW HOLLAND, CLAAS, FENDT, MASSEY FERGUESON, CASE, 

SAMPO ʪʘ ʽʥʰʽ.  

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʚʠʩʦʢʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʽʚʝʥʴ ʟʙʠʨʘʣʴʥʠʭ ʤʘʰʠʥ, ʷʢʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʩʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ ʨʦʙʦʪʠ, ʘ ʩʘʤʝ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʫʣʴʪʫʨ. ɺʨʘʭʦʚʫʶʯʠ ʤʽʥʣʠʚʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʝʨʥʦʚʠʭ 

ʢʫʣʴʪʫʨ ʧʦ ʧʣʦʱʽ ʧʦʣʷ ʽ ʜʠʥʘʤʽʯʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʙʠʨʘʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ 

ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʟʘ ʮʠʭ ʫʤʦʚ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʤʘʰʠʥ ʽ 

ʦʪʨʠʤʘʥʥʽ ʷʢʽʩʥʦʛʦ ʚʨʦʞʘʶ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʫ ʟʙʠʨʘʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʽ ʤʦʞʣʠʚʠʭ ʰʣʷʭʽʚ 

ʝʬʝʢʪʠʚʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʚʠʟʥʘʯʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʘʜʘʧʪʘʮʽʾ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ 

ʟʝʨʥʦʟʙʠʨʘʣʴʥʠʭ ʢʦʤʙʘʡʥʽʚ, ʾʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʜʦ ʫʤʦʚ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʘʜʘʧʪʘʮʽʾ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʩʫʯʘʩʥʽ ʟʝʨʥʦʟʙʠʨʘʣʴʥʽ ʢʦʤʙʘʡʥʠ 

ʦʙʣʘʜʥʫʶʪʴʩʷ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʢʠ, ʚ ʦʩʥʦʚʫ ʷʢʠʭ ʧʦʢʣʘʜʝʥʽ ʨʽʟʥʽ ʧʨʠʥʮʠʧʠ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ. 

ʆʩʥʦʚʥʦʶ ʟʘʜʘʯʝʶ ʘʜʘʧʪʘʮʽʾ ʟʝʨʥʦʟʙʠʨʘʣʴʥʦʛʦ ʢʦʤʙʘʡʥʘ ʻ ʫʧʨʘʚʣʽʥʥʷ 

ʡʦʛʦ ʨʦʙʦʯʠʤ ʧʨʦʮʝʩʦʤ, ʘ ʦʙôʻʢʪʦʤ ʘʜʘʧʪʘʮʽʾ ʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʝʨʥʦʟʙʠʨʘʣʴʥʠʡ 

ʢʦʤʙʘʡʥ. ʄʥʦʞʠʥʘ ʜʦʧʫʩʪʠʤʠʭ ʫʧʨʘʚʣʽʥʴ ʚʠʟʥʘʯʘʪʠʤʝʪʴʩʷ ʤʥʦʞʠʥʦʶ 

ʜʦʧʫʩʪʠʤʠʭ ʩʪʨʫʢʪʫʨ ʽ ʤʥʦʞʠʥʦʶ ʜʦʧʫʩʪʠʤʠʭ ʧʘʨʘʤʝʪʨʽʚ ʘʜʘʧʪʘʮʽʾ. 

ʈʦʙʦʪʘ ʟʝʨʥʦʟʙʠʨʘʣʴʥʦʛʦ ʢʦʤʙʘʡʥʘ ʧʦʣʷʛʘʻ ʫ ʟʥʘʭʦʜʞʝʥʥʽ ʤʘʰʠʥʠ ʚ 

K1, K2,é ʩʪʘʥʘʭ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʨʠʪʝʨʽʷʤʠ ʤʘʰʠʥʠ Q1, Q2,é(ʤʥʦʞʠʥʘ 

<Q>) ï ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ɿʤʽʥʘ ʩʪʘʥʫ ʦʙôʻʢʪʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʤʝʪʴʩʷ ʟʤʽʥʦʶ ʬʘʢʪʦʨʽʚ ï ʧʘʨʘʤʝʪʨʽʚ 

ʫʧʨʘʚʣʽʥʥʷ U1, U2,é (ʤʥʦʞʠʥʘ <U>). 

ʌʘʢʪʦʨʠ (ʧʘʨʘʤʝʪʨʠ) ʫʧʨʘʚʣʽʥʥʷ <U> ʤʦʞʫʪʴ ʟʘʜʘʚʘʪʠʩʷ ʯʝʨʝʟ ʤʥʦʞʠʥʫ 

ʩʪʨʫʢʪʫʨʥʠʭ ʬʘʢʪʦʨʽʚ <J> ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙôʻʢʪʘ ʘʜʘʧʪʘʮʽʾ <Z>.  

ɺ ʮʽʣʦʤʫ, ʤʝʪʘ ʘʜʘʧʪʘʮʽʾ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʘ ʫ ʚʠʛʣʷʜʽ 

<Q> = f(<U>) Ÿ min/max. 

ʄʝʪʫ ʘʜʘʧʪʘʮʽʾ ʜʦʮʽʣʴʥʦ ʧʨʠʡʤʘʪʠ ʥʘ ʦʩʥʦʚʽ ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʩʪʨʘʪʝʛʽʾ 

ʧʨʦʮʝʩʫ ʟʙʠʨʘʥʥʷ. ʋ ʚʠʧʘʜʢʫ ʚʽʜʩʫʪʥʦʩʪʽ ʯʽʪʢʦʾ ʩʪʨʘʪʝʛʽʾ ʥʘ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʩʫ 

ʟʙʠʨʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʨʠʡʥʷʪʠ ʟʤʽʰʘʥʫ ʩʪʨʘʪʝʛʽʶ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʡʤʦʚʽʨʥʦʩʪʽ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʢʦʞʥʦʾ ʽʟ ʚʽʜʦʤʠʭ ʩʪʨʘʪʝʛʽʡ. 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʘʜʘʧʪʘʮʽʾ ʟʝʨʥʦʟʙʠʨʘʣʴʥʦʛʦ ʢʦʤʙʘʡʥʘ ʥʝʦʙʭʽʜʥʦ:  
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1) ʟʘʜʘʪʠ ʘʙʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʩʪʘʥ ʩʝʨʝʜʦʚʠʱʘ (ʢʫʣʴʪʫʨʠ, ʱʦ ʟʙʠʨʘʻʪʴʩʷ, 

ʧʦʣʷ ʚ ʮʽʣʦʤʫ) ʯʝʨʝʟ ʤʥʦʞʠʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ <R>. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʥʘ 

ʦʩʥʦʚʽ ʧʦʧʝʨʝʜʥʴʦ ʧʦʙʫʜʦʚʘʥʦʾ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ ʧʦʣʷ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʧʨʷʤʢʫ 

ʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʟʙʠʨʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʥʫ 

ʩʝʨʝʜʦʚʠʱʘ. ʇʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʚʽʜʧʦʚʽʜʥʦʾ ʪʦʯʢʠ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʨʽʚʥʷʥʥʷ ʽ ʧʨʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʦʨʠʛʫʚʘʥʥʷ ʜʣʷ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚ ʽʥʰʠʭ ʪʦʯʢʘʭ 

ʧʦʣʷ. ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʜʝʥʪʠʬʽʢʘʮʽʷ 

ʩʪʘʥʫ ʩʝʨʝʜʦʚʠʱʘ ʜʘʪʯʠʢʘʤʠ; 

2) ʨʦʟʨʦʙʠʪʠ ʚʠʩʦʢʦʪʦʯʥʫ ʤʦʜʝʣʴ ʦʙôʻʢʪʘ ʘʜʘʧʪʘʮʽʾ, ʪʦʙʪʦ 

ʟʝʨʥʦʟʙʠʨʘʣʴʥʦʛʦ ʢʦʤʙʘʡʥʘ.  ʅʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʩʪʝʤʫ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, ʟʘʛʘʣʴʥʠʡ ʟʘʧʠʩ ʷʢʦʾ ʤʘʪʠʤʝ ʚʠʛʣʷʜ 

d [<U> + <R>] /dt = -ɛi [ůi
2
/2] {ŭ<Q> /ŭ [<U> + <R>]},  

ʜʝ ůi
2
 ï ʜʠʩʧʝʨʩʽʷ ʽ-ʛʦ ʬʘʢʪʦʨʘ; ɛi - ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ (ʧʘʨʘʤʝʪʨ) ʽ-ʛʦ 

ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ. 

ɺ ʮʽʡ ʤʦʜʝʣʽ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ <Q> ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ 

ʬʫʥʢʮʽʦʥʘʣʘ 

<Q> = f(<U>) = Ú Q(<U> + <R>) ʈ(<R>, X, Y, t) d [<U> + <R>] , 

ʜʝ ʈ(<R>, X, Y, t) ï ʚʽʜʦʤʽ ʩʪʘʪʠʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ (ʡʤʦʚʽʨʥʦʩʪʽ) 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʨʝʜʦʚʠʱʘ <R> ʚ ʧʝʚʥʽʡ ʪʦʯʮʽ ʧʦʣʷ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ X, Y ʽ ʚ 

ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ t; 

3) ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʫ ʦʧʪʠʤʽʟʘʮʽʾ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʟʘ ʫʤʦʚʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʘʥʘʣʽʟʫ ʦʢʨʝʤʠʭ ʘʛʨʝʛʘʪʽʚ ʢʦʤʙʘʡʥʘ ï 

ʞʘʪʢʠ, ʤʦʣʦʪʠʣʴʥʦʛʦ ʘʧʘʨʘʪʘ, ʩʠʩʪʝʤʠ ʦʯʠʩʪʢʠ ʪʦʱʦ, ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ 

ʤʝʪʦʜ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ). 

ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟʝʨʥʦʟʙʠʨʘʣʴʥʠʭ ʢʦʤʙʘʡʥʽʚ 

ʻ ʾʭ ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʷ, ʷʢʘ ʧʦʪʨʝʙʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ çʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫè ʪʘ 

ʥʘʚʯʘʥʥʷ ʷʢ ʨʽʟʥʦʚʠʜʫ ʘʜʘʧʪʘʮʽʾ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʘʚʯʘʥʥʷ ʜʣʷ ʘʜʘʧʪʘʮʽʾ 

ʟʝʨʥʦʟʙʠʨʘʣʴʥʠʭ ʢʦʤʙʘʡʥʽʚ ʥʝʦʙʭʽʜʥʦ ʤʘʪʝʤʘʪʠʯʥʦ ʘʙʦ ʘʣʛʦʨʠʪʤʽʯʥʦ ʟʘʜʘʪʠʩʷ 

ʤʝʪʦʶ ʥʘʚʯʘʥʥʷ (ʪʦʙʪʦ, ʧʦʙʫʜʫʚʘʪʠ ʤʦʜʝʣʴ ʘʜʘʧʪʘʮʽʾ), ʚʠʜʽʣʠʪʠ ʦʙôʻʢʪ ʽʟ 

ʩʝʨʝʜʦʚʠʱʘ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʟʘʻʤʦʜʽʾ ʘʙʦ ʟʚôʷʟʢʽʚ ʟʝʨʥʦʟʙʠʨʘʣʴʥʦʛʦ ʢʦʤʙʘʡʥʘ ʽʟ 

ʩʝʨʝʜʦʚʠʱʝʤ, ʚʚʝʩʪʠ ʚʭʽʜʥʽ ʽ ʚʠʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʦʧʝʨʘʪʦʨ ʤʦʜʝʣʽ.  
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ʉ. ɺ. ʉʄʆʃɯʅʉʔʂʀʁ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 
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ɸʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʚʽʜʩʦʪʦʢ ʚʘʣʦʚʦʛʦ ʟʙʦʨʫ 

ʢʘʨʪʦʧʣʽ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʤʘʣʽ ʪʘ ʧʽʜʩʦʙʥʽ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʷʢʠʤ ʧʨʠʪʘʤʘʥʥʠʤ ʻ 

ʥʝʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʤʝʭʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ. 

ʇʨʠ ʟʙʠʨʘʥʥʽ ʢʘʨʪʦʧʣʽ ʫ ʤʘʣʠʭ ʪʘ ʧʽʜʩʦʙʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʝʢʦʥʦʤʽʯʥʦ 

ʜʦʮʽʣʴʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʰʠʥ ʽ ʟʥʘʨʷʜʴ, ʱʦ ʘʛʨʝʛʘʪʫʶʪʴʩʷ ʟ ʤʦʪʦʙʣʦʢʘʤʠ ʪʘ 

ʤʽʥʽ- ʽ ʤʦʪʦ-ʪʨʘʢʪʦʨʘʤʠ. 

ʇʨʠ ʚʠʜʘʣʝʥʥʽ ʙʫʨôʷʥʽʚ ʪʘ ʙʘʜʠʣʣʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʤʦʪʦ-

ʢʦʩʘʨʢʠ, ʚʠʢʦʧʫʚʘʥʥʽ ʙʫʣʴʙ ʽ ʫʢʣʘʜʘʥʥʽ ʚʢʦʧʘʥʠʭ ʙʫʣʴʙ ʥʘ ʧʦʚʝʨʭʥʶ ʧʦʣʷ - 

ʤʦʪʦʙʣʦʢʠ ʽ ʤʦʪʦ-ʪʨʘʢʪʦʨʠ ʟ ʢʘʨʪʦʧʣʝʢʦʧʘʣʢʘʤʠ, ʘ ʧʽʜʙʠʨʘʥʥʷ ʚʠʢʦʧʘʥʠʭ 

ʙʫʣʴʙ ʽʟ ʚʘʣʢʘ ʫ ʪʘʨʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚʨʫʯʥʫ.  

ɼʣʷ ʧʽʜʨʽʟʘʥʥʷ ʨʷʜʢʘ ʢʘʨʪʦʧʣʽ, ʧʨʦʩʽʶʚʘʥʥʷ ʜʨʽʙʥʦʛʦ ˇʨʫʥʪʫ 

ʩʝʧʘʨʫʚʘʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ ʪʘ ʫʢʣʘʜʘʥʥʷ ʙʫʣʴʙ ʽʟ ˇʨʫʥʪʦʚʠʤʠ ʽ ʨʦʩʣʠʥʥʠʤʠ 

ʜʦʤʽʰʢʘʤʠ ʥʘ ʧʦʚʝʨʭʥʶ ʧʦʣʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʦʪʦʙʣʦʢʠ ʪʘ ʤʦʪʦ-ʪʨʘʢʪʦʨʠ ʟ 

ʢʘʨʪʦʧʣʝʢʦʧʘʣʢʘʤʠ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ, ʚʽʙʨʘʮʽʡʥʦ-ʛʨʦʭʦʪʥʦʛʦ ʪʘ ʪʨʘʥʩʧʦʨʪʝʨʥʦʛʦ 

ʪʠʧʽʚ.  

ɺ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʢʘʨʪʦʧʣʝʢʦʧʘʣʢʘʭ ʧʽʜʢʦʧʫʚʘʥʥʷ ʧʣʘʩʪʘ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʚʥʘʩʣʽʜʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ  ʥʝʨʫʭʦʤʦʛʦ ʥʦʞʘ ʽʟ ʰʠʨʠʥʦʶ ʟʘʭʚʘʪʫ ʚʽʜ 20 ʜʦ 40 ʩʤ ʟ 

ʧʦʜʘʣʴʰʠʤ ʧʨʦʩʽʶʚʘʥʥʷʤ ʜʨʽʙʥʦʛʦ ˇʨʫʥʪʫ ʥʘ ʧʨʫʪʢʘʭ, ʱʦ ʟʘʢʨʽʧʣʝʥʥʽ ʜʦ ʥʦʞʘ. 

ʅʘ ʜʝʷʢʠʭ ʤʘʨʢʘʭ ʢʘʨʪʦʧʣʝʢʦʧʘʣʦʢ ʟʘʤʽʩʪʴ ʧʨʫʪʢʽʚ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʧʦʣʦʩʦʚʘ ʧʦʚʝʨʭʥʷ, ʱʦ ʩʧʨʠʷʻ ʢʨʘʱʽʡ ʩʝʧʘʨʘʮʽʾ, ʦʩʦʙʣʠʚʦ ʥʘ ʚʦʣʦʛʦʤʫ ˇʨʫʥʪʽ. 

ʗʢ ʧʨʘʚʠʣʦ, ʫʥʽʚʝʨʩʘʣʴʥʽ ʢʘʨʪʦʧʣʝʢʦʧʘʣʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʦʜʥʦʨʷʜʥʠʤʠ ʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʣʠʙʠʥʫ ʧʽʜʢʦʧʫʚʘʥʥʷ 11é32 ʩʤ ʟ ʤʦʞʣʠʚʽʩʪʶ ʩʪʫʧʽʥʯʘʩʪʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʽʧʣʝʥʥʷ ʩʪʽʡʢʠ. 

ɺʽʙʨʘʮʽʡʥʦ-ʛʨʦʭʦʪʥʽ ʢʘʨʪʦʧʣʝʢʦʧʘʣʢʠ ʥʘ ʙʘʟʽ ʚʘʞʢʠʭ ʤʦʪʦʙʣʦʢʽʚ ʪʘ ʤʦʪʦ-

ʪʨʘʢʪʦʨʽʚ ʦʙʣʘʜʥʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʧʽʜʢʦʧʫʚʘʣʴʥʠʤ ʣʝʤʝʰʝʤ (ʥʦʞʝʤ) ʽ 

ʛʨʦʭʦʪʥʦʶ ʨʝʰʽʪʢʦʶ ʜʣʷ ʧʨʦʩʽʶʚʘʥʥʷ ʜʦʤʽʰʦʢ. ɿʘʟʥʘʯʝʥʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ 

ʟʜʽʡʩʥʶʶʪʴ ʢʦʣʠʚʘʣʴʥʠʡ ʨʫʭ ʚʽʜ ʧʘʩʦʚʦʾ ʧʝʨʝʜʘʯʽ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʠʨʠʥʠ 

ʟʘʭʚʘʪʫ 0,4é0,6 ʤ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘʢʠʭ ʤʘʰʠʥ ʩʪʘʥʦʚʠʪʴ 0,15é0,3 ʛʘ/ʛʦʜ. 

ʊʨʘʥʩʧʦʨʪʝʨʥʽ ʢʘʨʪʦʧʣʝʢʦʧʘʣʢʠ ʥʘ ʙʘʟʽ ʤʦʪʦʙʣʦʢʽʚ ʽ ʤʦʪʦ-ʪʨʘʢʪʦʨʽʚ ʽʟ 

ʰʠʨʠʥʦʶ ʟʘʭʚʘʪʫ ʜʦ 60 ʩʤ ʽ ʛʣʠʙʠʥʦʶ ʧʽʜʢʦʧʫʚʘʥʥʷ ʜʦ 25 ʩʤ ʤʘʶʪʴ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʣʠʟʴʢʦ 0,35 ʛʘ/ʛʦʜ. ɼʣʷ ʧʽʜʨʽʟʘʥʥʷ ʨʷʜʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʘʩʠʚʥʠʡ ʥʽʞ, ʘ ʧʨʦʩʽʶʚʘʥʥʷ ʜʨʽʙʥʠʭ ˇʨʫʥʪʦʚʠʭ ʜʦʤʽʰʦʢ ʪʘ ʫʢʣʘʜʘʥʥʷ ʙʫʣʴʙ ʫ 

ʚʘʣʦʢ ʥʘ ʧʦʚʝʨʭʥʶ ʧʦʣʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʨʫʪʢʦʚʠʤ ʪʨʘʥʩʧʦʨʪʝʨʦʤ. 
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ɸʣʝ ʪʘʢʽ ʢʘʨʪʦʧʣʝʢʦʧʘʣʢʠ, ʱʦ ʘʛʨʝʛʘʪʫʶʪʴʩʷ ʟ ʤʦʪʦʙʣʦʢʘʤʠ ʽ ʤʦʪʦ-

ʪʨʘʢʪʦʨʘʤʠ, ʥʘʡʙʽʣʴʰ ʷʢʽʩʥʦ ʧʨʘʮʶʶʪʴ ʥʘ ʣʝʛʢʠʭ ʪʘ ʩʝʨʝʜʥʽʭ ˇʨʫʥʪʘʭ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʣʠʚʥʠʭ ʧʽʜʢʦʧʫʚʘʣʴʥʠʭ ʽ ʧʨʦʩʽʶʚʘʣʴʥʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

ʩʧʨʠʷʪʠʤʝ ʷʢʽʩʥʦʤʫ ʨʦʟʧʫʰʝʥʥʶ ˇʨʫʥʪʫ. ʂʨʽʤ ʪʦʛʦ, ʪʘʢʽ ʢʘʨʪʦʧʣʝʢʦʧʘʣʢʠ 

ʤʦʞʥʘ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʟʙʠʨʘʥʥʽ ʮʠʙʫʣʽ, ʯʘʩʥʠʢʫ ʪʘ ʦʚʦʯʝʚʠʭ 

ʢʦʨʝʥʝʧʣʦʜʽʚ. 

 

 

 

ʈʠʩ. 1. ʋʥʽʚʝʨʩʘʣʴʥʘ ʢʘʨʪʦʧʣʝʢʦʧʘʣʢʘ ʈʠʩ. 2. ɺʽʙʨʘʮʽʡʥʦ-ʛʨʦʭʦʪʥʘ 

ʢʘʨʪʦʧʣʝʢʦʧʘʣʢʘ 

 

ʈʠʩ. 3. ʊʨʘʥʩʧʦʨʪʝʨʥʘ ʢʘʨʪʦʧʣʝʢʦʧʘʣʢʘ ʜʦ ʤʦʪʦʙʣʦʢʘ ʽ ʤʦʪʦ-ʪʨʘʢʪʦʨʘ 

 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʤʽʥʽ-ʪʝʭʥʽʢʠ ʜʣʷ 

ʟʙʠʨʘʥʥʷ ʢʘʨʪʦʧʣʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʩʽʶʚʘʥʥʷ 

ˇʨʫʥʪʫ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʚʪʨʘʪ ʽ ʧʦʰʢʦʜʞʝʥʥʷ ʙʫʣʴʙ, ʘ ʪʘʢʦʞ ʟʥʠʞʝʥʥʷ 

ʝʥʝʨʛʦʟʘʪʨʘʪ, ʜʦʮʽʣʴʥʦ ʚ ʩʭʝʤʽ ʢʘʨʪʦʧʣʝʢʦʧʘʣʦʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʙʨʘʮʽʡʥʽ 

ʧʽʜʢʦʧʫʚʘʣʴʥʽ ʦʨʛʘʥʠ ʽʟ ʢʨʽʧʣʝʥʥʷʤ ʥʘ ʧʨʫʞʥʽʡ ʩʪʽʡʮʽ. 
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ʑʝ ʚ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ, ʢʦʣʠ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʘʙʫʣʠ ʽʥʜʫʩʪʨʽʘʣʴʥʽ ʛʝʨʙʽʮʠʜʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʚ ʋʢʨʘʾʥʩʴʢʦʤʫ ʅɼɯ ʤʝʭʘʥʽʟʘʮʽʾ ʪʘ 

ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ ʨʦʙʦʪʠ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʦʛʥʝʚʦʾ ʢʫʣʴʪʠʚʘʮʽʾ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʙʫʨôʷʥʘʤʠ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ 

ʨʦʟʩʘʜʠ ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ ʚ ʧʣʽʚʢʦʚʠʭ ʪʝʧʣʠʮʷʭ ʜʣʷ ʚʽʜʢʨʠʪʦʛʦ ˇʨʫʥʪʫ ʙʝʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ. ʈʘʟʦʤ ʽʟ ʥʘʫʢʦʚʮʷʤʠ ɯʥʩʪʠʪʫʪʫ ʛʘʟʫ ʅɸɸʅ ʋʢʨʘʾʥʠ 

ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʩʪʨʫʢʮʽʶ ʽ ʚʠʛʦʪʦʚʣʝʥʦ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʤ. ʂʠʻʚʘ 

ʧʨʦʤʠʩʣʦʚʫ ʧʘʨʪʽʶ ʚʦʛʥʝʚʠʭ ʢʫʣʴʪʠʚʘʪʦʨʽʚ ʂʆ-1,5 ʜʣʷ ʩʫʮʽʣʴʥʦʛʦ ʜʦʩʭʦʜʦʚʦʛʦ 

ʟʥʠʱʝʥʥʷ ʙʫʨôʷʥʽʚ. 

ɺʦʛʥʝʚʠʡ ʢʫʣʴʪʠʚʘʪʦʨ ʂʆ-1,8 ʚʭʦʜʠʚ ʜʦ ʩʢʣʘʜʫ ʢʦʤʧʣʝʢʩʫ ʤʘʰʠʥ ʷʢʽ 

ʘʛʨʝʛʘʪʫʚʘʣʠʩʷ ʟ ʪʝʧʣʠʯʥʦʶ ʤʦʜʠʬʽʢʘʮʽʻʶ ʥʠʟʴʢʦʢʣʽʨʝʥʩʥʦʛʦ ʩʘʤʦʭʽʜʥʦʛʦ ʰʘʩʽ 

ʉʐ-28ʊ [1]. 

ʋ ʪʽ ʞ ʨʦʢʠ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʙʫʣʘ çʘʩʪʨʘʭʘʥʩʴʢʘè ʪʝʭʥʦʣʦʛʽʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʣʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʘʛʨʝʛʘʪʘ ʜʣʷ ʥʘʨʽʟʫʚʘʥʥʷ ʥʘʧʨʘʚʣʷʶʯʠʭ ʱʽʣʠʥ ʜʣʷ ʥʘʩʪʫʧʥʦʛʦ ʪʦʯʥʦʛʦ ʚʦʜʽʥʥʷ 

ʧʦ ʥʠʤ ʧʨʦʧʦʣʶʚʘʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ ʽʟ ʥʘʧʨʘʚʣʷʶʯʠʤʠ ʥʦʞʘʤʠ. ʇʨʦʧʦʥʫʚʘʣʠʩʴ 

ʞʦʨʩʪʢʽ ʧʨʦʧʦʣʶʚʘʣʴʥʽ ʜʠʩʢʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʨʦʙʦʪʫ ʚ ʟʘʭʠʩʥʽʡ ʟʦʥʽ ʜʦ 

50 ʤʤ. ɺ ɯʥʩʪʠʪʫʪʽ ʙʫʣʠ ʟʘʧʨʦʧʥʦʚʘʥʽ ʨʦʪʘʮʽʡʥʽ ˇʨʫʥʪʦʦʙʨʦʙʣʶʚʘʣʴʥʽ ʨʦʙʦʯʽ 

ʦʨʛʘʥʽ, ʷʢʽ ʦʙʣʘʜʥʘʥʽ ʧʨʫʞʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʷʢʽ ʚʩʪʘʥʦʚʣʝʥʽ ʤʽʞ ʞʦʨʩʪʢʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ (ʧʘʣʴʮʷʤʠ) ʜʠʩʢʽʚ ʽ ʚʠʱʝ ʥʠʭ [2]. ʎʝ ʜʦʟʚʦʣʷʣʦ ʧʨʫʞʥʠʤ 

ʝʣʝʤʝʥʪʘʤ ʚʠʯʽʩʫʚʘʪʠ ʙʫʨôʷʥʠ ʚ ʨʷʜʢʫ. 

ɯʟ ʨʦʟʚʠʪʢʦʤ ʛʘʣʫʟʽ ʦʨʛʘʥʽʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʚ ʩʚʽʪʽ ʧʦʚʝʨʥʫʣʠʩʴ ʜʦ 

ʚʦʛʥʝʚʦʾ ʢʫʣʴʪʠʚʘʮʽʾ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʧʨʘʮʴʦʚʘʥʠʡ ɯʥʩʪʠʪʫʪʦʤ ʜʦʩʚʽʜ ʽ ʟʘ 

ʥʘʫʢʦʚʦʛʦ ʩʫʧʨʦʚʦʜʫ ʅʅʎ çɯʄɽʉɻè ʚ ʊʆɺ çɸ3ʊʝʭ-ʋʢʨʘʾʥʘè ʨʦʟʨʦʙʣʝʥʦ ʽ 

ʥʘʣʘʛʦʜʞʝʥʦ ʧʨʦʤʠʩʣʦʚʠʡ ʚʠʧʫʩʢ ʚʦʛʥʝʚʠʭ ʢʫʣʴʪʠʚʘʪʦʨʽʚ ʰʠʨʠʥʦʶ ʟʘʭʚʘʪʫ 

6 ʤ ʜʣʷ ʛʦʩʧʦʜʘʨʩʪʚ, ʷʢʽ ʚʠʨʦʱʫʶʪʴ ʦʨʛʘʥʽʯʥʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ ʧʨʦʜʫʢʮʽʶ 

[3]. 

ʋ ʅʅʎ çɯʄɽʉɻè ʩʧʽʣʴʥʦ ʟ ʢʦʤʧʘʥʽʻʶ IQcomposite ʚʝʜʝʪʴʩʷ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʘ ʩʧʽʚʧʨʘʮʷ ʟ ʧʠʪʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʘʩʪʠʯʥʠʭ ʧʦʣʽʫʨʝʪʘʥʦʚʠʭ 

ʟʽʨʦʯʢʦʚʠʭ ʜʠʩʢʽʚ ʜʣʷ ʟʥʠʱʝʥʥʷ ʙʫʨôʷʥʽʚ ʚ ʨʷʜʢʘʭ ʧʨʦʩʘʧʥʠʭ ʪʘ ʦʚʦʯʝʚʠʭ 

ʢʫʣʴʪʫʨ. 

ɺʠʱʝʟʛʘʜʘʥʽ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʤʝʪʦʜʠ ʙʦʨʦʪʴʙʠ ʟ ʙʫʨôʷʥʘʤʠ ʜʣʷ ʦʨʛʘʥʽʯʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʩʘʧʥʠʭ ʪʘ ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ (ʢʫʢʫʨʫʜʟʘ, ʩʦʥʷʰʥʠʢ, ʩʦʷ, 
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ʩʪʦʣʦʚʘ ʤʦʨʢʚʘ, ʯʘʩʥʠʢ, ʨʦʟʩʘʜʥʽ ʪʦʤʘʪʠ ʪʘ ʽʥʰ.) ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʝ 

ʟʥʠʱʝʥʥʷ ʙʫʨôʷʥʽʚ, ʷʢ ʚ ʤʽʞʨʷʜʜʷʭ, ʪʘʢ ʽ ʫ ʨʷʜʢʘʭ ʜʘʥʠʭ ʢʫʣʴʪʫʨ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʨʽʟʥʠʮʽ ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʝʙʝʣ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ ʽ ʙʫʨôʷʥʽʚ. 
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ʆʩʥʦʚʥʠʤ ʦʙʨʦʙʽʪʢʦʤ ˇʨʫʥʪʫ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ 

ʙʫʚ ʧʣʫʞʥʠʡ. ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʡʦʛʦ ʧʨʠʟʥʘʯʝʥʴ ʻ ʨʦʟʧʫʰʝʥʥʷ ˇʨʫʥʪʫ ʟʘ 

ʧʘʩʠʚʥʠʤ ʧʽʜʚʝʜʝʥʥʷ ʥʘʟʝʤʥʦʛʦ ʧʦʚʽʪʨʷ ʚʩʝʨʝʜʠʥʫ ʦʨʥʦʛʦ ʰʘʨʫ. ɺʥʘʩʣʽʜʦʢ 

ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʧʣʠʚʫ ʭʦʜʦʚʠʭ ʩʠʩʪʝʤ ʤʘʰʠʥʦ-ʪʨʘʢʪʦʨʥʠʭ ʘʛʨʝʛʘʪʽʚ ʚ 

ˇʨʫʥʪʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʫʪʚʦʨʶʻʪʴʩʷ ʫʱʽʣʴʥʝʥʝ ʷʜʨʦ ï çʧʣʫʞʥʘ ʧʽʜʦʰʚʘè, 

ʱʽʣʴʥʽʩʪʴ ʷʢʦʾ ʽʟ ʨʦʢʫ ʚ ʨʽʢ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʐʘʨ ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʨʦʟʤʽʱʝʥʠʡ ʛʣʠʙʰʝ çʧʣʫʞʥʦʾ ʧʽʜʦʰʚʠè, ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʨʦʟʧʫʰʝʥʠʤ, ʱʦ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, 

ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ. 

ɺʽʜʦʤʠʡ ʩʧʦʩʽʙ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, ʱʦ ʚʢʣʶʯʘʻ ʦʧʝʨʘʮʽʶ ʧʨʦʪʷʛʫʚʘʥʥʷ 

ʧʘʩʠʚʥʦʛʦ ʢʣʠʥʦʧʦʜʽʙʥʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʘ ʚ ˇʨʫʥʪʽ, ʥʠʞʯʝ ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ 

çʧʣʫʞʥʦʾ ʧʽʜʦʰʚʠè ʜʣʷ ʨʦʟʫʱʽʣʴʥʝʥʥʷ ʦʩʪʘʥʥʴʦʾ [1].  

ʆʧʝʨʘʮʽʷ ʨʦʟʧʫʰʝʥʥʷ çʧʣʫʞʥʦʾ ʧʽʜʦʰʚʠè ʧʨʦʪʷʛʫʚʘʥʥʷʤ ʚ ʥʴʦʤʫ 

ʢʣʠʥʦʧʦʜʽʙʥʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʘ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʩʧʦʩʦʙʽʚ 

ʧʦʣʽʧʰʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ. 
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ʑʦʜʦ ʚʦʣʦʛʦ- ʪʘ ˇʨʫʥʪʦʟʙʝʨʝʞʝʥʥʷ, ʪʦ ʚʽʜʦʤʽ ʨʦʟʧʫʰʫʚʘʯʽ ʪʠʧʫ ʑʈʇ-3-

70 ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʚʥʶ ʢʨʘʱʠʭ ʩʚʽʪʦʚʠʭ ʟʨʘʟʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ. 

ʅʠʥʽ ʟʥʘʨʷʜʜʷ ʮʽʻʾ ʛʨʫʧʠ ʨʝʘʣʴʥʦ ʦʙʨʦʙʣʷʶʪʴ ʜʦ 25 % ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʚ ʋʢʨʘʾʥʽ. 

ɺʽʜʦʤʦ, ʱʦ ʧʣʫʞʥʠʡ ʦʙʝʨʪʦʚʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʟʘʙʝʟʧʝʯʫʻ ʡʦʛʦ 

ʘʝʨʘʮʽʶ, ʟʚʽʣʴʥʷʻ ˇʨʫʥʪ ʚʽʜ ʡʦʛʦ ʧʝʨʝʙʽʣʴʰʦʛʦ ʚʤʽʩʪʫ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ. 

ʅʝʜʦʣʽʢʦʤ ʧʨʦʮʝʩʫ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʧʫʰʝʥʥʷ ˇʨʫʥʪʫ ʢʣʠʥʦʧʦʜʽʙʥʠʤ 

ʨʦʙʦʯʠʤ ʦʨʛʘʥʦʤ ʙʝʟ ʦʙʝʨʪʘʥʥʷ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʰʘʨʫ ʻ ʥʝʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʦʛʦ 

ʧʦʚʽʪʨʦʦʙʤʽʥʫ. 

ɺʠʥʠʢʘʻ ʟʘʜʘʯʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʛʣʠʙʠʥʥʦʛʦ ʥʝʦʙʝʨʪʦʚʦʛʦ ʩʧʦʩʦʙʫ 

ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʰʣʷʭʦʤ ʜʦʙʘʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʦʧʝʨʘʮʽʾ ï ʧʨʠʤʫʩʦʚʦʾ ʧʦʜʘʯʽ 

ʧʦʚʽʪʨʷ ʚ ʦʙʨʦʙʣʶʚʘʥʫ ʟʦʥʫ ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʇʨʠʤʫʩʦʚʝ ʚʚʝʜʝʥʥʷ ʧʦʚʽʪʨʷ ʚ ˇʨʫʥʪ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʡʦʛʦ ʨʦʟʧʫʰʝʥʥʷ, 

ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʘʛʨʦʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʦʚʽʪʨʦʦʙʤʽʥ ʫ 

ˇʨʫʥʪʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʨʦʙʽʪ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʩʧʦʩʽʙ ʽʣʶʩʪʨʫʻʪʴʩʷ ʨʠʩʫʥʢʦʤ (ʚʠʜ ʟʙʦʢʫ ʚ ʨʦʟʨʽʟʽ). 
 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʧʦʩʽʙ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʟ ʧʨʠʤʫʩʦʚʠʤ ʚʚʝʜʝʥʥʷ ʧʦʚʽʪʨʷ 

 

ʆʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ɼʦ ʝʥʝʨʛʦʪʝʭʥʽʯʥʦʛʦ 

ʟʘʩʦʙʫ (ʥʘ ʨʠʩʫʥʢʫ ʥʝ ʧʦʢʘʟʘʥʦ) ʧʨʠʻʜʥʘʥʦ ʨʦʟʧʫʰʫʚʘʯ ʟ ʩʠʩʪʝʤʦʶ ʧʨʠʤʫʩʦʚʦʾ 

ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ ʥʘ ʧʦʚʥʫ ʛʣʠʙʠʥʫ ʦʙʨʦʙʽʪʢʫ. ʇʨʠ ʚʭʦʜʽ ʝʥʝʨʛʦʟʘʩʦʙʫ ʫ ʟʘʛʽʥʢʫ 

ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʣʘʧ ʨʦʟʧʫʰʫʚʘʯʘ ʫ ˇʨʫʥʪ ʥʘ ʟʘʜʘʥʫ ʛʣʠʙʠʥʫ ʩʠʩʪʝʤʘ ʥʘʛʥʽʪʘʻ 

ʧʦʚʽʪʨʷ ʜʦ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʨʦʟʧʫʰʝʥʦʛʦ ˇʨʫʥʪʫ ʧʦ ʧʦʚʽʪʨʦʧʨʦʚʦʜʫ ʟ ʪʠʣʴʥʦʾ 



ɯX ʄʽʞʥʘʨʦʞʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʂʨʘʤʘʨʦʚʩʴʢʽ ʯʠʪʘʥʥʷè 

201 

ʩʪʦʨʦʥʠ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ. ɺʚʝʜʝʥʝ ʚ ʥʠʞʥʽʡ ʛʦʨʠʟʦʥʪ ʧʦʚʽʪʨʷ ʘʢʪʠʚʽʟʫʻ 

ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ˇʨʫʥʪʦʚʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʘʝʨʦʙʥʠʡ ʧʨʦʮʝʩ), ʱʦ ʧʽʜʚʠʱʫʻ 

ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʫ. 
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ɿʤʽʥʘ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʘ ʮʽʥʦʚʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʚ ʟʚôʷʟʢʫ ʽʟ ʧʘʥʜʝʤʽʻʶ, 

ʟʘʛʦʩʪʨʝʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ ʤʽʞ ʚʠʨʦʙʥʠʢʘʤʠ ʩʧʦʥʫʢʘʻ ʜʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ 

ʟʝʤʣʝʨʦʙʩʪʚʘ, ʘ ʩʘʤʝ: ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ, ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ 

ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ 

ʟʙʝʨʝʞʝʥʥʷ ʚʦʣʦʛʠ ʫ ˇʨʫʥʪʽ [1]. ʊʦʤʫ ʧʦʰʫʢ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʘ ʙ ʜʦʧʦʤʦʛʣʘ 

ʟʨʦʙʠʪʠ ʚʠʨʦʙʥʠʮʪʚʦ ʘʛʨʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ, ʧʨʠʙʫʪʢʦʚʠʤ ʪʘ 

ʨʝʥʪʘʙʝʣʴʥʠʤ ï ʮʝ ʚʠʢʣʠʢ ʯʘʩʫ.  

ʗʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ, ʫ ʩʽʚʦʟʤʽʥʽ ʥʘʡʙʽʣʴʰʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʶʪʴ 

ʧʨʦʩʘʧʥʽ ʪʝʭʥʽʯʥʽ ʢʫʣʴʪʫʨʠ (ʨʽʧʘʢ, ʮʫʢʨʦʚ ̔ ʙʫʨʷʢʠ, ʢʫʢʫʨʫʜʟʘ). ɸʜʞʝ ʚʦʥʠ 

ʤʘʶʪʴ ʨʦʟʚʠʥʝʥʫ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ ʩʪʨʠʞʥʝʚʦʛʦ ʪʠʧʫ, ʯʫʪʣʠʚʦ ʨʝʘʛʫʶʪʴ ʥʘ 

ʥʝʷʢʽʩʥʫ ʧʽʜʛʦʪʦʚʢʫ ˇʨʫʥʪʫ ʡ ʥʝʧʨʘʚʠʣʴʥʠʡ ʜʦʛʣʷʜ ʟʘ ʧʦʧʝʨʝʜʥʠʢʘʤʠ. ʎʝ, ʚ 

ʢʽʥʮʝʚʦʤʫ ʚʠʧʘʜʢʫ ʤʘʪʠʤʝ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ [2].  

ʇʦʰʫʢ ʤʦʞʣʠʚʦʩʪʝʡ ʟʘʦʱʘʜʞʝʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʝʢʦʣʦʛʽʾ 

ʜʦʚʢʽʣʣʷ ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ 

ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʘ ʩʘʤʝ: ʩʤʫʛʦʚʦʛʦ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ï 

strip-till (ʩʪʨʽʧ-ʪʽʣʣ). ʎʝʡ ʩʧʦʩʽʙ ʟʝʤʣʝʨʦʙʩʪʚʘ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʧʝʨʝʚʘʛʠ 

ʪʨʘʜʠʮʽʡʥʦʛʦ (ʦʨʘʥʢʠ) ʪʘ ʥʫʣʴʦʚʦʛʦ (ʊʝʩʣʶʢ ɺ. ɺ).  

ʊʝʭʥʦʣʦʛʽʷ strip-till ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʧʝʨʝʚʘʛʠ ʪʘ ʫʩʫʚʘʻ ʥʝʜʦʣʽʢʠ ʪʨʘʜʠʮʽʡʥʦʛʦ 

ʽ ʥʫʣʴʦʚʦʛʦ ˇʨʫʥʪʦʦʙʨʦʙʢʠ. ʄʝʪʘ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʧʦʣʷʛʘʻ ʚ ʦʙʨʦʙʽʪʢʫ ʩʤʫʛ 20-25 ʩʤ 

ʰʠʨʠʥʦʶ ʪʘ ʥʘ 20-30 ʩʤ ʫ ʛʣʠʙʠʥʫ ʟ ʦʜʥʦʯʘʩʥʠʤ ʚʥʝʩʝʥʥʷʤ ʜʦʙʨʠʚ ʥʘ ʨʽʟʥʫ 

ʛʣʠʙʠʥʫ (ʨʠʩ. 1). ʊʘʢʠʤ ʯʠʥʦʤ, 2/3 ʧʦʣʷ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʦʙʨʦʙʣʝʥʠʤ, ʘ ʚʥʝʩʝʥʽ 

ʩʤʫʛʦʶ ʜʦʙʨʠʚʘ ʟʦʩʝʨʝʜʞʫʶʪʴʩʷ ʩʘʤʝ ʚ ʤʽʩʮʽ ʨʦʟʚʠʪʢʫ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʨʦʩʣʠʥ. 
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ʊʝʭʥʦʣʦʛʽʷ ʟʘʙʝʟʧʝʯʫʻ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʦʱʽ ʧʦʣʷ, ʯʝʨʛʫʶʯʠ ʨʦʙʦʯʽ 

ʜʽʣʷʥʢʠ ˇʨʫʥʪʫ ʟ ʪʠʤʠ, ʷʢʽ ʚʽʜʥʦʚʣʶʶʪʴʩʷ.  

 

ʈʠʩ. 1. ʉʭʝʤʘ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ Strip-till : 

1 ï ʨʦʩʣʠʥʠ; 2 ï ʥʘʨʽʟʘʥʽ ʪʘ ʫʜʦʙʨʝʥʽ ʩʤʫʛʠ; 3 ï ʛʣʠʙʦʢʘ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ; 

4 ï ʤʫʣʴʯʘ, ʨʦʩʣʠʥʥʽ ʨʝʰʪʢʠ (ʟʘʭʠʩʥʘ ʩʤʫʛʘ) 

 

ɿʘ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʰʠʨʠʥʘ ʤʽʞʨʷʜʴ ʩʪʘʥʦʚʠʪʴ 45 ʩʤ (ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ 

ʚʽʜ ʚʠʜʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʢʫʣʴʪʫʨʠ). ɺʩʽ ʧʦʩʣʽʜʦʚʥʽ  ʦʧʝʨʘʮʽʾ ʟ ʦʙʨʦʙʽʪʢʫ 

ˇʨʫʥʪʫ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ strip-till ʚʠʢʦʥʫʶʪʴʩʷ ʷʢ ʚʦʩʝʥʠ, ʪʘʢ ʽ ʥʘʚʝʩʥʽ. ɿʘ 

ʩʤʫʛʦʚʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʚʠʨʦʱʫʶʪʴʩʷ ʨʽʟʥʽ ʧʨʦʩʘʧʥʽ ʢʫʣʴʪʫʨʠ, ʷʢ ʢʫʢʫʨʫʜʟʫ, 

ʩʦʶ ʪʘ ʩʦʥʷʰʥʠʢ.  

ˆʨʫʥʪ ʨʦʟʧʫʰʫʻʪʴʩʷ ʩʤʫʛʘʤʠ ʰʠʨʠʥʦʶ 12 ʩʤ, ʥʘ ʛʣʠʙʠʥʫ 25 ʩʤ, ʧʦ ʩʪʝʨʥʽ 

ʧʦʧʝʨʝʜʥʠʢʘ. ʋ ʩʬʦʨʤʦʚʘʥʠʡ ʨʷʜ ʚʥʦʩʷʪʴʩʷ ʜʦʙʨʠʚʘ (ʨʠʩ. 1). ʆʧʦʨʥʝ ʢʦʣʝʩʦ 

ʫʱʽʣʴʥʶʻ ʣʦʞʝ, ʧʽʩʣʷ ʯʦʛʦ ʥʘʩʽʥʥʷ ʫʢʣʘʜʘʻʪʴʩʷ ʥʘ ʟʘʜʘʥʫ ʛʣʠʙʠʥʫ ʽ 

ʧʨʠʢʦʯʫʻʪʴʩʷ [3]. 

ɿʘ ʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʣʷʻʪʴʩʷ ʣʠʰʝ 33% ʧʦʣʷ, ʘ ʽʥʰʽ 67% ʟʘʣʠʰʘʶʪʴʩʷ 

ʧʽʜ ʧʘʨʦʶ. ʊʘʤ ʟʙʝʨʽʛʘʶʪʴʩʷ ʩʪʨʫʢʪʫʨʘ ʪʘ ʤʽʢʨʦʬʣʦʨʘ ˇʨʫʥʪʫ, ʫʪʨʠʤʫʻʪʴʩʷ 

ˇʨʫʥʪʦʚʘ ʚʦʣʦʛʘ. ɼʦʙʨʠʚʘ ʚʠʪʨʘʯʘʶʪʴʩʷ ʦʱʘʜʣʠʚʦ, ʟʘ ʨʘʭʫʥʦʢ ʪʦʯʥʦʛʦ ʚʥʝʩʝʥʥʷ 

ʚ ʢʦʨʝʥʝʚʠʡ ʧʨʦʩʪʽʨ ʨʦʩʣʠʥ. ʆʜʠʥ ʧʨʦʭʽʜ ʪʝʭʥʽʢʠ ʚʠʤʘʛʘʻ ʤʝʥʰʦʾ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ. 

ʇʝʨʝʚʘʛʠ ʪʝʭʥʦʣʦʛʽʻʶ strip-till:  

- ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʚʥʘ ʦʙʨʦʙʢʘ ˇʨʫʥʪʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʝʢʦʥʦʤʽʷ ʝʥʝʨʛʦʥʦʩʽʾʚ ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 30%; 

- ʜʦʙʨʠʚʘ ʚʥʦʩʷʪʴʩʷ ʥʘ ʦʧʪʠʤʘʣʴʥʫ ʛʣʠʙʠʥʫ ʚ ʢʦʨʝʥʝʚʠʡ ʪʘ 

ʧʽʜʢʦʨʝʥʝʚʠʡ ʧʨʦʩʪʽʨ ʨʦʩʣʠʥ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʦʧʪʠʤʽʟʫʻʪʴʩʷ ʭʘʨʯʫʚʘʥʥʷ ʩʭʦʜʽʚ. 

ɼʦʜʘʪʢʦʚʝ ʧʽʜʞʠʚʣʝʥʥʷ ʥʝ ʧʦʪʨʽʙʥʝ. ɽʢʦʥʦʤʽʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 20%; 

- ʩʧʝʮʽʘʣʴʥ ̔ ʘʛʨʝʛʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʦʜʥʦʯʘʩʥʦ ʥʝ ʪʽʣʴʢʠ 

ʨʦʟʧʫʰʫʚʘʥʥʷ ʪʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ, ʘʣʝ ʡ ʩʽʚʙʫ; 

- ʜʚʽ ʪʨʝʪʠʥʠ ʧʦʣʷ ʟʘʣʠʰʘʻʪʴʩʷ ʧʽʜ ʧʘʨʦʶ, ʪʘʢʠʤ ʯʠʥʦʤ ˇʨʫʥʪʠ 

ʟʙʝʨʽʛʘʶʪʴ ʧʨʠʨʦʜʥʫ ʨʦʜʶʯʽʩʪʴ ʽ ʥʝ ʩʭʠʣʴʥʽ ʜʦ ʚʽʪʨʦʚʦʾ ʪʘ ʚʦʜʷʥʦʾ ʝʨʦʟʽʾ. 
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ʆʜʥʘʢ ʻ ʽ ʥʝʜʦʣʽʢʠ ʪʝʭʥʦʣʦʛʽʾ, ʧʝʨʝʜʫʩʽʤ ʤʝʪʦʜʠʢʘ ʜʦʩʠʪʴ ʩʢʣʘʜʥʘ. 

ʊʝʭʥʦʣʦʛʽʷ strip-till ʙʫʜʝ ʝʬʝʢʪʠʚʥʦ  ʁ ʣʠʰʝ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʪʫʞʥʽ ʪʨʘʢʪʦʨʠ ʪʘ ʩʧʝʮʽʘʣʴʥʝ ʘʛʨʝʛʘʪʠ. ɸ ʮʝ ʜʦʜʘʪʢʦʚʽ 

ʚʠʪʨʘʪʠ ʪʘ ʚʢʣʘʜʝʥʥʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ, strip-till ï ʮʝ ʩʫʯʘʩʥʘ ʪʝʭʥʦʣʦʛʽʷ ʦɦ ʘʜʥʦʛʦ ʦʙʨʦʙʽʪʢʫ 

ˇʨʫʥʪʫ. ɰʾ  ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʝ ʦʙʽʡʜʝʪʴʩʷ ʙʝʟ ʧʝʚʥʠʭ ʩʢʣʘʜʥʦʱʽʚ, ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ 

ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ. ʆʜʥʘʢ, ʜʙʘʡʣʠʚʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʟʝʤʣʽ ʦʙʦʚô̫ ʟʢʦʚʦ 

ʦʢʫʧʠʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʾʾ ʨʦʜʶʯʦʩʪʽ. 
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ʞʘʣʶʟʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʠʡ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʚʭʽʜʥʦʤʫ ʧʘʪʨʫʙʢʫ ʚʝʥʪʠʣʷʪʦʨʘ 

ʧʥʝʚʤʘʪʠʯʥʦʛʦ ʩʝʧʘʨʘʪʦʨʘ, ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʨʘʻʢʪʦʨʽʡ ʨʫʭʫ 
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ʯʘʩʪʠʥʢʠ ʚʭʦʜʷʪʴ ʚ ʢʨʠʚʦʣʽʥʽʡʥʠʡ ʢʘʥʘʣ ʞʘʣʶʟʽʡʥʦʾ ʩʠʩʪʝʤʠ ʯʝʨʝʟ ʧʘʪʨʫʙʦʢ 

ʛʣʠʙʠʥʦʶ  ʚ ʟʦʥʽ ʜʝ ʢʫʪ  (ʨʠʩ. 1). 
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1, 3 - ʚʭʽʜʥʠʡ ʽ ʚʠʭʽʜʥʠʡ ʧʘʪʨʫʙʢʠ ʞʘʣʶʟʽʡʥʦʾ ʩʠʩʪʝʤʠ; 2 - ʚʭʽʜʥʠʡ 

ʧʘʪʨʫʙʦʢ ʚʝʥʪʠʣʷʪʦʨʘ; 4 - ʚʽʜʚʽʜʥʠʡ ʢʘʥʘʣ; 5 ï ʞʘʣʶʟʽʡʥʘ ʩʠʩʪʝʤʘ 

ʢʨʠʚʦʣʽʥʽʡʥʦʛʦ ʧʨʦʬʽʣʶ; 

6 - ʢʨʠʚʦʣʽʥʽʡʥʘ ʟʦʚʥʽʰʥʷ ʩʪʽʥʢʘ ʧʥʝʚʤʦʩʝʧʘʨʘʪʦʨʘ 

ʈʠʩ. 1 - ʉʭʝʤʘ ʢʨʠʚʦʣʽʥʽʡʥʦʛʦ ʢʘʥʘʣʫ ʞʘʣʶʟʽʡʥʦʾ ʩʠʩʪʝʤʠ 

 

ʅʘ ʯʘʩʪʢʫ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʢʘʥʘʣʫ ʞʘʣʶʟʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʜʽʶʪʴ 

ʥʘʩʪʫʧʥʽ ʩʠʣʠ: ʪʷʞ̔ʥʥʷ; ʩʠʣʘ ʨʝʘʢʮʽʾ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ. ɺʽʜʧʦʚʽʜʥʦ 

ʦʩʥʦʚʥʝ ʨʽʚʥʷʥʥʷ ʜʠʥʘʤʽʢʠ ʜʣʷ ʜʘʥʦʾ ʯʘʩʪʠʥʢʠ ʚ ʽʥʝʨʮʽʡʥʽʡ ʧʦʣʷʨʥʽʡ ʩʠʩʪʝʤʽ 

ʢʦʦʨʜʠʥʘʪ ʟ ʮʝʥʪʨʦʤ ʆ ʢʦʣʘ ʨʘʜʽʫʩʦʤ ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʶ ʧʦʣʷʨʥʦʶ ʚʽʩʩʶ ʽ 

ʢʫʪʦʤ , ʱʦ ʚʠʟʥʘʯʘʻ ʧʦʣʦʞʝʥʥʷ ʯʘʩʪʠʥʢʠ, ʚ ʧʨʦʝʢʮʽʷʭ ʥʘ ʜʦʪʠʯʥʫʽ 

ʥʦʨʤʘʣʴ ʚʽʜʧʦʚʽʜʥʦ [1-4]: 

 

 
ʜʝ  - ʧʦʪʦʯʥʠʡ ʨʘʜʽʫʩ ʨʦʟʤʽʱʝʥʥʷ ʯʘʩʪʠʥʢʠ ʚ ʢʘʥʘʣʽ ʞʘʣʶʟʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʤ; 

-ʧʨʦʝʢʮʽʾ ʰʚʠʜʢʦʩʪʽ ʯʘʩʪʢʠ ʥʘ ʜʦʪʠʯʥʫʪʘ ʥʦʨʤʘʣʴ, ʤ/ʩ; 

 ï ʧʨʦʝʢʮʽʾ ʰʚʠʜʢʦʩʪʽ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ, ʤ/ʩ. 

ɺ ʦʪʨʠʤʘʥʠʭ ʨʽʚʥʷʥʥʷʭ ʟʥʘʢ ç+è ʚʠʙʠʨʘʻʪʴʩʷ, ʷʢʱʦ [2-3]: 

 ʪʘ . 

ɼʣʷ ʯʠʩʝʣʴʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʜʘʥʠʭ ʨʽʚʥʷʥʴ ʥʝʦʙʭʽʜʥʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʤʝʪʦʜ 

ʈʫʥʛʝ-ʂʫʪʪʘ. ɼʣʷ ʮʴʦʛʦ ʜʘʥʽ ʚʠʨʘʟʠ ʧʨʝʜʩʪʘʚʠʤʦ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ: 
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ʈʝʟʫʣʴʪʘʪʦʤ ʯʠʩʝʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʻ ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ 

ʯʘʩʪʠʥʦʢ  ʚ ʧʘʨʘʤʝʪʨʠʯʥʽʡ ʬʦʨʤʽ: 

 
ʂʫʪ ʧʨʠ ʨʫʩʽ ʯʘʩʪʠʥʢʠ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ , ʘ ʨʘʜʽʫʩ - ʚʽʜ 

ʞʘʣʶʟʽʡʥʦʾ ʩʠʩʪʝʤʠ  ʜʦ ʧʦʚʝʨʭʥʽ ʩʪʽʥʢʠ ʢʘʥʘʣʫ [4]: 

. 

ʅʦʨʤʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʰʚʠʜʢʦʩʪʽ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ  ʧʨʠ 

ʟʥʘʯʝʥʥʷʭ ,  ʪʘ  ʪʘ ʩʧʨʷʤʦʚʘʥʘ ʜʦ ʮʝʥʪʨʫ 

ʆ. ʈʦʟʨʘʭʫʥʢʦʚʽ ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ ʯʘʩʪʠʥʦʢ ʚ ʢʘʥʘʣʽ ʞʘʣʶʟʽʡʥʦʾ ʩʠʩʪʝʤʠ 

ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʨʫʩʽ ʣʝʛʢʠʭ ʜʦʤʽʰʦʢ ʚ ʢʨʠʚʦʣʽʥʽʡʥʦʤʫ ʢʘʥʘʣʽ 

ʞʘʣʶʟʽʡʥʦʾ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜʦʢʨʝʤʣʝʥʥʷ (ʚʽʜʜʽʣʝʥʥʷ) ʾʭ 

ʚʽʜ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʞʘʣʶʟʽʡʥʫʩʠʩʪʝʤʫ ʫ ʚʭʽʜʥʠʡ 

ʧʘʪʨʫʙʦʢ ʚʝʥʪʠʣʷʪʦʨʘ ʧʥʝʚʤʦʩʝʧʘʨʘʪʦʨʘ. 
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ʆɹ̂ʈʋʅʊʋɺɸʅʅʗ ʂʆʅʉʊʈʋʂʎɯɰ ʊɸ ʌʋʅʂʎɯʆʅɸʃʔʅʆɰ ʉʍɽʄʀ 

ʇʅɽɺʄʆɺɯɼʎɽʅʊʈʆɺʆɻʆ ʈʆɿʉɯɺɸʃʔʅʆɻʆ ʈʆɹʆʏʆɻʆ ʆʈɻɸʅʋ  

ʄɸʐʀʅ ɼʃʗ  ɺʅɽʉɽʅʅʗ ʊɺɽʈɼʀʍ ʄɯʅɽʈɸʃʔʅʀʍ ɼʆɹʈʀɺ  

 

ɺ. ɹ. ʆʅʀʑɽʅʂʆ, ʜʦʮʝʥʪ, ʢ.ʪ.ʥ.,  

ɯ. ʄ. ɹɽʈɽɻʆɺʀʁ, ʩʪʫʜʝʥʪ ʤʘʛʽʩʪʨʘʪʫʨʠ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ɸʥaʣʽʟ ʢʦʥʩʪʨʫʢʮʽʡ ʩʫʯaʩʥʠʭ ʤaʰʠʥ ʟ ʨʽʟʥʠʤʠ ʨʦʟʩʽʚʘʣʴʥʠʤʠ 

ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʪʝʭʥʽʯʥʠʭ ʟaʩʦʙʽʚ ʜʣʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʚʥʝʩʝʥʥʷ ʪʚʝʨʜʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʤʚ 

ʜʦʙʨʠʚ, ʾʭ ʩʫʤʽʰʝʡ ʽ ʚaʧʥa ʧʨaʮʝʟʜaʪʥʠʤʠ ʚ ʫʤʦʚaʭ ʤaʩʦʚʦʛʦ ʚʽʪʯʠʟʥʷʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚa ʻ ʤʝʪaʣʴʥʽ ʨʦʟʩʽʚʘʣʴʥʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ (ʈʈʆ) ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʪʠʧʫ. 

ʄaʰʠʥʠ ʟ ʚʽʜʮʝʥʪʨʦʚʠʤ ʈʈʆ ʚʦʣʦʜʽʶʪʴ ʨʷʜʦʤ ʧʝʨʝʚaʛ: ʚʦʥʠ ʤaʶʪʴ 

ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʫ ʢʦʥʩʪʨʫʢʮʽʶ, ʭaʨaʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʥaʜʽʡʥʽʩʪʶ ʚ 

ʨʦʙʦʪʽ, ʥaʚʽʪʴ ʧʨʠ ʚʥʝʩʝʥʥʽ ʚʦʣʦʛʠʭ ʜʦʙʨʠʚ. ʎʝʡ ʬaʢʪ ʩʫʪʪʻʚʦ ʚaʞʣʠʚʠʡ, 

ʚʨaʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʚ ʋʢʨaʾʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜaʨʩʴʢʝ ʚʠʨʦʙʥʠʮʪʚʦ ʱʝ ʤaʣʦ ʤaʻ 

ʩʢʣaʜʥʠʭ ʧʨʠʤʽʱʝʥʴ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʜʦʙʨʠʚ, a ʟʥaʯʥa ʾʭ ʯaʩʪʠʥa ʤaʻ ʚʠʩʦʢʫ 

ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ. 

Aʣʝ ʮʠʤ ʤaʰʠʥaʤ ʚʣaʩʪʠʚʠʡ ʥʝʜʦʣʽʢ, ʱʦ ʧʦʣʷʛaʻ ʚ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʽʡ 

ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ. ʄaʰʠʥʠ ʟ ʧʥʝʚʤʦʚʽʜʮʝʥʪʨʦʚʠʤ ʈʈʆ ʤaʶʪʴ 

ʧʽʜʚʠʱʝʥʫ ʝʥʝʨʛʦʤʽʩʪʢʽʩʪʴ, ʟaʙʝʟʧʝʯʫʶʪʴ ʷʢʽʩʥʝ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʤaʣʠʤʠ 

ʜʦʟaʤʠ. ɺʢaʟaʥʠʭ ʥʝʜʦʣʽʢʽʚ ʧʦʟʙaʚʣʝʥʽ ʜʠʩʢʦʚʦ-ʚʝʥʪʠʣʷʪʦʨʥʽ ʈʈʆ 

ʤʝʪaʣʴʥʦʛʦ ʪʠʧʫ, ʷʢʽ ʩʫʤʽʱʫʶʪʴ ʚ ʩʦʙʽ ʧʝʨʝʚaʛʠ ʚʽʜʮʝʥʪʨʦʚʠʭ ʽ 

ʧʥʝʚʤaʪʠʯʥʠʭ ʈʈʆ. 

ɺ ʜʠʩʢʦʚʦ-ʚʝʥʪʠʣʷʪʦʨʥʠʭ ʈʈʆ ʨʦʟʛʽʥ ʜʦʙʨʠʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʚʠʯaʡʥʠʤ 

ʚʽʜʮʝʥʪʨʦʚʠʤ ʩʧʦʩʦʙʦʤ ʟ ʚʠʢʦʨʠʩʪaʥʥʷʤ ʜʠʩʢa, ʱʦ ʦʙʝʨʪaʻʪʴʩʷ, a ʚʝʥʪʠʣʷʪʦʨ 

ʩʣʫʞʠʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʫʧʫʪʥʴʦʛʦ ʧʦʚʽʪʨʷʥʦʛʦ ʧʨʦʤʝʥʷ (ʩʪʨʫʤʝʥʷ). 

ʈʦʟʨʦʙʢa ʪaʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʜʦʟʚʦʣʠʪʴ ʣʽʢʚʽʜʫʚaʪʠ ʩʫʪʪʻʚʠʡ ʥʝʜʦʣʽʢ, 

ʚʣaʩʪʠʚʠʡ ʚʩʽʤ ʚʽʜʮʝʥʪʨʦʚʠʤ ʈʈʆ ï ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʫ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ 

ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ, ʪa ʟʙʽʣʴʰʠʪʠ ʰʠʨʠʥʫ ʟaʭʚaʪʫ ʤaʰʠʥ. 

ɿaʩʪʦʩʫʚaʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚaʥʦʾ ʧʦʜaʯʽ ʧʦʚʽʪʨʷʥʦʛʦ ʩʪʨʫʤʝʥʷ ʧʽʜ 

ʟʣʽʪaʶʯʽ ʟ ʜʠʩʢa ʯaʩʪʠʥʢʠ ʜʦʙʨʠʚ ʜʦʟʚʦʣʠʪʴ ʜʝʱʦ ʟʤʝʥʰʠʪʠ ʨʽʟʥʠʮʶ ʚ 

ʜaʣʴʥʦʩʪʽ ʨʦʟʩʽʶʚaʥʥʷ ʢʨʫʧʥʠʭ ʽ ʜʨʽʙʥʠʭ ʛʨaʥʫʣ ʜʦʙʨʠʚ, a ʪaʢʦʞ ʛʨaʥʫʣ, ʷʢʽ 

ʧʨʠ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʛʦʥʽ ʜʠʩʢʦʤ ʦʪʨʠʤaʣʠ ʚʽʜʥʦʩʥʦ ʤaʣʫ ʰʚʠʜʢʽʩʪʴ ʩʭʦʜʫ. 

ʊʦʤʫ ʻ aʢʪʫaʣʴʥʦʶ ʨʦʟʨʦʙʢa ʜʠʩʢʦʚʦ-ʚʝʥʪʠʣʷʪʦʨʥʠʭ ʧʥʝʚʤʦʚʽʜʮʝʥʪʨʦʚʠʭ 
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ʈʈʆ. ʊaʢʠʡ ʨʦʙʦʯʠʡ ʦʨʛaʥ  ʤaʻ ʜʠʩʢ, ʟʚʝʨʭʫ ʥa ʷʢʦʤʫ ʚʩʪaʥʦʚʣʝʥʦ ʣʦʧaʪʢʠ. 

ɼʠʩʢ ʢʨʽʧʠʪʴʩʷ ʜʦ ʚaʣa ʨʝʜʫʢʪʦʨa, a ʜʦ ʥʠʞʥʴʦʾ ʧʦʚʝʨʭʥʽ ʜʠʩʢa ʧʽʜʚʦʜʠʪʴʩʷ a 

ʧʥʝʚʤʦʧʨʦʚʽʜ, ʷʢʠʡ ʤaʻ ʥaʧʨʷʤʥʠʡ ʢʦʟʠʨʦʢ. ʇʦʚʽʪʨʷʥʠʡ ʧʦʪʽʢ ʚ 

ʧʥʝʚʤʦʧʨʦʚʦʜʽ ʩʪʚʦʨʶʻ ʚʝʥʪʠʣʷʪʦʨ, ʟʤʦʥʪʦʚaʥʠʡ ʧʦʧʝʨʝʜʫ ʙʫʥʢʝʨa. 

ɺ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʤaʰʠʥʠ ʜʦʙʨʠʚa, ʱʦ ʧʦʩʪʫʧʠʣʠ ʥa ʨʦʟʩʽʚaʣʴʥʠʡ ʜʠʩʢ 

ʨʦʟʛaʥʷʶʪʴʩʷ ʣʦʧaʪʢaʤʠ. ʇʽʜ ʜʽʻʶ ʚʽʜʮʝʥʪʨʦʚʠʭ ʩʠʣ ʚʦʥʠ ʧʝʨʝʤʽʱʫʶʪʴʩʷ 

ʚʟʜʦʚʞ ʣʦʧaʪʦʢ ʜʦ ʟʦʚʥʽʰʥʴʦʾ ʢʨʦʤʢʠ ʜʠʩʢa ʩʪʚʦʨʶʶʯʠ ʩʝʢʪʦʨ ʩʭʦʜʫ. 

ʆʪʨʠʤaʚʰʠ ʟaʧaʩ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʜʦʙʨʠʚa ʟʣʽʪaʶʪʴ ʟ ʜʠʩʢʫ, ʰʣʷʭʦʤ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʝʛʫʣʶʚaʥʥʷ ʧʦʜaʯʽ ʜʦʙʨʠʚ ʥa ʜʠʩʢ ʜʦʩʷʛaʶʪʴ ʧʽʜʚʠʱʝʥʦʛʦ 

ʩʭʦʜʫ ʟ ʜʠʩʢa ʚ ʟʦʥʫ ʧʝʨʠʬʝʨʽʡʥʦʾ ʜʽʣʷʥʢʠ ʰʠʨʠʥʠ ʟaʭʚaʪʫ. ʆʜʥʦʯaʩʥʦ ʧʽʜ 

ʟʣʝʪʽʚʰʽ ʚ aʪʤʦʩʬʝʨʫ ʯaʩʪʠʥʢʠ ʜʦʙʨʠʚ, ʧʦʜaʻʪʴʩʷ ʩʪʠʩʥʝʥʠʡ ʧʦʚʽʪʨʷʥʠʡ 

ʩʪʨʫʤʽʥʴ. ʊaʢʠʤ ʯʠʥʦʤ, ʯaʩʪʠʥa ʜʦʙʨʠʚ, ʦʪʨʠʤaʚʰʠ ʢʽʥʝʤaʪʠʯʥʫ ʝʥʝʨʛʽʶ ʚʽʜ 

ʣʦʧaʪʦʢ ʜʠʩʢa, ʧʦʧaʜaʶʪʴ ʚ ʩʫʧʫʪʥʽʡ ʧʦʚʽʪʨʷʥʠʡ ʩʪʨʫʤʽʥʴ ʽ ʚʠʩʽʚaʶʪʴʩʷ ʥa 

ʧʝʨʠʬʝʨʽʡʥʽ ʟʦʥʠ ʰʠʨʠʥʠ ʟaʭʚaʪʫ. ʇʦʚʽʪʨʷʥʠʡ ʩʪʨʫʤʽʥʴ ʜʽʻ ʥa ʯaʩʪʠʥʢʠ 

ʜʦʙʨʠʚ, ʱʦ ʣʝʪʷʪʴ, ʥa ʚʽʜʩʪaʥʴ 5...6 ʤ ʚʽʜ ʦʩʽ ʈʈʆ, a ʜaʣʽ ʚʦʥʠ ʣʝʪʷʪʴ 

ʚʠʢʣʶʯʥʦ ʟa ʨaʭʫʥʦʢ ʟaʧaʩʫ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ [1]. ɺ ʧʨʦʮʝʩʽ ʮʴʦʛʦ 

aʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʯʠʥʠʪʴ ʜʦʙʨʠʚaʤ ʦʧʽʨ, ʾʭ ʯaʩʪʠʥʢʠ ʛaʣʴʤʫʶʪʴʩʷ, a ʧʦʪʽʤ 

ʚʠʩʽʚaʶʪʴʩʷ ʥa ʧʦʚʝʨʭʥʶ ʧʦʣʷ. ʊaʢʠʤ ʯʠʥʦʤ ʜʦʩʷʛaʻʪʴʩʷ ʜʠʬʝʨʝʥʮʽʡʦʚaʥa 

ʧʦʜaʯa ʩʪʨʫʤʝʥʷ ʧʦʚʽʪʨʷ ʧʽʜ ʜʦʙʨʠʚa, ʷʢʽ ʚʥʦʩʷʪʴʩʷ ʥa ʧʝʨʠʬʝʨʽʡʥʽ ʟʦʥʠ 

ʨʦʙʦʯʦʾ ʰʠʨʠʥʠ ʟaʭʚaʪʫ ʤʘʰʠʥʠ. ɯʥʰa ʯaʩʪʠʥa ʜʦʙʨʠʚ, ʱʦ ʟʣʽʪaʻ ʟ ʜʠʩʢa ʟa 

ʤʝʞaʤʠ ʢʦʟʠʨʢa ʧʥʝʚʤʦʧʨʠʩʪʨʦʶ, ʚʠʩʽʚaʻʪʴʩʷ ʧʦ ʮʝʥʪʨʫ ʰʠʨʠʥʠ ʟaʭʚaʪʘ 

ʤʘʰʠʥʠ ʚʠʢʣʶʯʥʦ ʟa ʨaʭʫʥʦʢ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʟʛʦʥʫ ʨʦʟʩʽʚaʣʴʥʠʤʠ 

ʣʦʧaʪʢaʤʠ.  

 

 

ʈʠʩ.1. ʉʭʝʤʘ ʤʘʰʠʥ ʟ ʧʥʝʚʤʦʚʽʜʮʝʥʪʨʦʚʠʤʠ ʈʈʆ 
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ʆɹ̂ʈʋʅʊʋɺɸʅʅʗ ʂʆʅʉʊʈʋʂʎɯɰ ɺɯɼʎɽʅʊʈʆɺʆɻʆ 

ʈʆɿʇʆɼɯʃʔʅʀʂɸ ʄɸʐʀʅ ɼʃʗ  ɺʅʋʊʈɯʐʅʔʆɻʈʋʅʊʆɺʆɻʆ 

ʃʆʂɸʃʔʅʆɻʆ ɺʅɽʉɽʅʅʗ ʊɺɽʈɼʀʍ ʄɯʅɽʈɸʃʔʅʀʍ ɼʆɹʈʀɺ  

 

ɺ. ɹ. ʆʅʀʑɽʅʂʆ, ʜʦʮʝʥʪ, ʢ.ʪ.ʥ.,  

ɸ. ʆ. ɼʋɹʆɺɽʎʔʂʀʁ, ʩʪʫʜʝʥʪ ʤʘʛʽʩʪʨʘʪʫʨʠ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 
ɺ. ɺ. ʈɸʊʋʐʅʀʁ, ʩ.ʥ.ʩ., ʢ.ʪ.ʥ.,  

ʅʅʎ ɯʄɽʉɻ ʅɸɸʅ ʋʢʨʘʾʥʠ 

 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ï ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤ ʙʘʛʘʪʦʢʘʥʘʣʴʥʠʭ 

ʚʠʩʽʚʥʠʭ ʩʠʩʪʝʤ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ ʪʝ , ʱʦ ʚʽʜʦʤʽ ʪʝʭʥʦʣʦʛʽʾ ʥʝ 

ʟʦʚʩʽʤ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʥʘʚʝʜʝʥʽ ʘʛʨʦʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ[1].  ʇʨʠ ʮʴʦʤʫ ʚʩʪʘʥʦʚʣʝ-

ʥʦ,  ʱʦ ʥʘ ʚʥʝʩʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʜʦʙʨʠʚ  ʧʦ ʬʽʟʠʢʦ ï ʤʝʭʘʥʽʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ  

ʪʘ ʾʭ ʩʫʤʽʰʝʡ, ʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʟ ʥʝʟʘʣʝʞʥʠʤ ʨʦʟ-

ʧʦʜʽʣʝʥʥʷʤ ʤʘʪʝʨʽʘʣʫ,  ʱʦ ʚʥʦʩʷʪʴ,   ʪʘ ʧʦʚʽʪʨʷ, ʥʘ ʟʘʜʘʥʫ ʢʽʣʴʢʽʩʪʴ ʧʦʪʦʢʽʚ ʟ 

ʥʘʩʪʫʧʥʠʤ ʥʘʜʭʦʜʞʝʥʥʷʤ ʜʦʙʨʠʚ ʚ ʦʢʨʝʤʽ ʢʘʥʘʣʠ ʪʨʘʥʩʧʦʨʪʫʶʯʦʛʦ ʨʦʙʦʯʦʛʦ 

ʦʨʛʘʥʫ ʟ ʧʦʜʘʣʴʰʠʤ ʨʫʭʦʤ ʘʝʨʦʩʫʤʽʰʽ  ʧʦ ʢʘʥʘʣʘʤ ʜʦ ʤʽʩʮʷ ʚʠʩʽʚʫ ʚ ˇʨʫʥʪ.  

ʊʘʢʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʙʘʛʘʪʦʢʘʥʘʣʴʥʦʾ ʚʠʩʽʚʥʦʾ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʽ ʪʘ 

ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ.  

ʇʨʠ ʘʥʘʣʽʟʽ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ  ʨʦʟʧʦʜʽʣʴ-

ʯʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʚʠʷʚʣʝʥʦ, ʱʦ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʝʥʥʷ ʜʦʙʨʠʚ ʤʦʞʥʘ 

ʧʦʢʨʘʱʠʪʠ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʧʦʜʽʣʴʯʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʚʽʜʮʝʥʪʨʦ-

ʚʦʛʦ  ʪʠʧʫ[2]. ʆʙʝʨʪʦʚʠʡ ʨʦʟʧʦʜʽʣʴʥʠʢ, ʟ ʚʠʢʦʥʘʥʠʤʠ ʚ ʡʦʛʦ ʙʽʯʥʽʡ ʧʦʚʝʨʭʥʽ 

ʚʠʧʫʩʢʥʠʭ ʦʪʚʦʨʽʚ  ʧʨʠʚʝʜʝʥʦ ʥʘ (ʨʠʩ. 1) . 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʨʦʙʦʯʠʡ ʦʨʛʘʥ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʦʨʧʫʩ 2,  ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ 

ʟʥʘʭʦʜʷʪʴʩʷ, ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦ ʢʦʣʦʚʽʡ ʧʦʚʝʨʭʥʽ,  ʧʨʠʡʤʘʣʴʥʽ ʛʦʨ-

ʣʦʚʠʥʠ ʚʽʜʚʽʜʥʠʭ ʧʘʪʨʫʙʢʽʚ 10.  ɺ ʢʦʨʧʫʩʽ 2 ʚʩʪʘʥʦʚʣʝʥʠʡ ʦʙʝʨʪʦʚʠʡ ʨʦʟʧʦ-

ʜʽʣʴʥʠʢ 13 ,  ʫ ʚʠʛʣʷʜʽ ʩʪʘʢʘʥʘ,  ʜʥʦʤ ʷʢʦʛʦ ʻ ʮʝʥʪʨʘʣʴʥʘ ʯʘʩʪʠʥʘ ʜʠʩʢʘ 4 ,  ʜʘʣʽ 

ʨʦʟʤʽʱʝʥʠʡ ʧʨʠʚʦʜ 7.  ʅʘʜ ʚʧʫʩʢʥʠʤ ʚʽʢʥʦʤ 1 ʨʦʟʧʦʜʽʣʴʥʠʢʘ ʟʥʘʭʦʜʷʪʴʩʷ 

ʪʫʢʦʥʘʧʨʷʤʣʷʯ 14,  ʟôʻʜʥʘʥʠʡ ʟ ʜʦʟʫʶʯʠʤ ʧʨʠʩʪʨʦʻʤ 15 ʙʫʥʢʝʨʘ 16 .  ʋ ʪʦʯʮʽ 
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ʟôʻʜʥʘʥʥʷ ʨʦʟʧʦʜʽʣʴʥʠʢʘ ʟ ʜʠʩʢʦʤ, ʧʦ ʢʦʣʦʚʽʡ ʧʦʚʝʨʭʥʽ  ʨʦʟʨʦʙʣʝʥʽ ʚʠʧʫʩʢʥʽ 

ʦʪʚʦʨʠ 3 ʽ 12 .  

ʇʨʠʡʤʘʣʴʥʽ  ʛʦʨʣʦʚʠʥʠ ʚʽʜʚʽʜʥʠʭ ʧʘʪʨʫʙʢʽʚ  10 ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ 

ʦʜʥʦʯʘʩʥʦ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʤʠ ʛʦʨʣʦʚʠʥʘʤʠ ʝʞʝʢʪʦʨʽʚ 9 ʧʦʚôʷʟʘʥʠʤʠ ʚʥʫʪ-

ʨʽʰʥʽʤʠ ʢʽʥʮʷʤʠ ʟ ʧʥʝʚʤʦʢʘʥʘʣʘʤʠ 8, ʘ ʟʦʚʥʽʰʥʽʤʠ ï ʟ ʢʘʥʘʣʘʤʠ 11 ʪʨʘʥʩ-

ʧʦʨʪʫʶʯʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ . ʇʥʝʚʤʦʢʘʥʘʣʠ  ʟôʻʜʥʘʥʽ ʯʝʨʝʟ ʨʦʟʧʦʜʽʣʴʥʠʢ 

ʧʦʚʽʪʨʷ 5 ʟ ʧʥʝʚʤʦʧʨʠʚʦʜʦʤ 6 ʪʘ ʟ ʜʞʝʨʝʣʦʤ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʨʪʷ . 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ  ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ.  ɼʦʙʨʠʚʘ ʟ ʙʫʥ-

ʢʝʨʘ 16 ʧʦʜʘʶʪʴʩʷ ʜʦʟʫʶʯʠʤ ʧʨʠʩʪʨʦʻʤ 15 ʯʝʨʝʟ ʪʫʢʦʥʘʧʨʷʚʣʶʚʘʯ 14 ʜʦ 

ʚʧʫʩʢʥʦʛʦ ʚʽʢʥʘ 1 ʨʦʟʧʦʜʽʣʴʥʠʢʘ 13 . ʇʽʩʣʷ ʯʦʛʦ, ʛʨʘʥʫʣʠ ʜʦʙʨʠʚ, ʧʽʜ ʜʽʻʶ 

ʚʽʜʮʝʥʪʨʦʚʠʭ ʩʠʣ ʨʦʟʛʘʥʷʶʪʴʩʷ ʪʘ ʥʘʧʨʘʚʣʷʶʪʴʩʷ ʜʦ ʚʠʧʫʩʢʥʦʛʦ ʚʽʢʥʘ 3 ʽ 12, 

ʧʨʦʡʰʦʚʰʠ ʷʢʽ, ʜʦʙʨʠʚʘ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʥʘ ʧʝʨʠʬʝʨʽʶ ʜʠʩʢʘ ʽ ʥʘʧʨʘʚʣʷʶʪʴʩʷ 

ʜʦ ʧʨʠʡʤʘʣʴʥʠʭ  ʛʦʨʣʦʚʠʥ ʚʽʜʚʽʜʥʠʭ ʧʘʪʨʫʙʢʽʚ. 

                    

 
                    

ʈʠʩ. 1.  ʉʭʝʤʘ  ʚʽʜʮʝʥʪʨʦʚʦʛʦ  ʨʦʟʧʦʜʽʣʴʯʦʛʦ ʦʨʛʘʥʫ 

 

1-ʚʧʫʩʢʥʝ ʚʽʢʥʦ ; 2 - ʢʦʨʧʫʩ;  3 ,12 ïʚʠʧʫʩʢʥʽ ʚʽʢʥʘ ; 4- ʜʠʩʢ; 5 - ʨʦʟʧʦʜʽʣʴʥʠʢ 

ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ;  6 - ʧʥʝʚʤʘʪʠʯʥʠʡ ʧʨʠʚʦʜ ;  7 ï ʧʨʠʚʦʜ ʨʦʟʧʦʜʽʣʴʥʠʢʘ ;  8 ï 

ʧʥʝʚʤʦʢʘʥʘʣʠ ;  9 ï ʝʞʝʢʪʦʨʠ ; 10 ï ʧʨʠʡʦʤʥʽ ʛʦʨʣʦʚʠʥʠ ʚʽʜʚʽʜʥʠʭ ʧʘʪʨʫʙʢʽʚ ; 

11 - ʢʘʥʘʣʠ ʪʨʘʩʧʦʨʪʫʶʯʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ; 13 ï ʨʦʟʧʦʜʽʣʴʥʠʢ ; 14 ï 

ʪʫʢʦʥʘʧʨʷʤʣʷʯ ; 15 ï ʜʦʟʫʶʯʠʡ ʧʨʠʩʪʨʽʡ ; 16 ï ʙʫʥʢʝʨ. 

 

ɺ ʮʝʡ ʞʝ ʯʘʩ,  ʨʦʟʜʽʣʝʥʠʡ ʨʦʟʧʦʜʽʣʴʥʠʢʦʤ 5,  ʧʦʚʽʪʨʷʥʠʡ ʧʦʪʽʢ ʽʟ ʧʥʝʤʦ-

ʨʠʚʦʜʘ 6, ʧʦʩʪʫʧʘʻ ʧʦ ʧʥʝʚʤʦʢʘʥʘʣʘʤ 8 ʜʦ ʝʞʝʢʪʦʨʽʚ 9, ʜʝ ʟʘʭʚʘʯʫʻ ʦʧʠʥʠʚʰʠʩʴ  

ʚ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʛʦʨʣʦʚʠʥʘʭ ʛʨʘʥʫʣʠ ʜʦʙʨʠʚ, ʽ ʧʝʨʝʤʽʱʫʻ ʾʭ ʧʦ ʢʘʥʘʣʘʤ 11 

ʪʨʘʥʩʧʦʨʪʫʶʯʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʜʦ ʤʽʩʮʷ ʚʥʝʩʝʥʥʷ .    
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ɸʥʘʣʽʟʫʶʯʠ ʧʨʦʮʝʩ ʨʦʙʦʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ï 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʨʦʟʧʦʜʽʣʴʯʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ,  ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ 

ʧʨʦ ʪʝ, ʱʦ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ, ʥʝʦʙʭʽʜʥʦ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʡʦʛʦ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ ʽ ʦʙˇʨʫʥʪʫʚʘʪʠ ʡʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʧʘʨʘʤʝʪʨʠ ʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ . 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʜʞʝʨʝʣ 

1. ɸʜʘʤʯʫʢ ɺ.ɺ. ʇʽʜʩʫʤʢʠ ʩʪʚʦʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʜʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʚʝʨʜʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʭʽʤʤʝʣʽʦʨʘʥʪʽʚ //ʊʝʭʥʽʢʘ ɸʇʂ.-

2000.-ˉ3.- ʉ.10-12. 
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ʈʆɹʆʊʀ ʈʆʊʆʈʅʆɻʆ ʂɸʈʊʆʇʃɽʂʆʇɸʏɸ 

 

ɺ. ɺ. ʊɽʉʃʖʂ, ʜʦʢʪʦʨ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ   

ʉ. ʉ. ɺʆʁʊʆɺʀʏ, ʩʪʫʜʝʥʪ ʤʘʛʽʩʪʨʘʪʫʨʠ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

ʄ. ɯ. ɯʂɸʃʔʏʀʂ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɺʇ ʅʋɹʽʇ ʋʢʨʘʾʥʠ çʅʽʞʠʥʩʴʢʠʡ ʘʛʨʦʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

E-mail: vtesluk@ukr.net 

 

 

ʂʘʨʪʦʧʣʝʢʦʧʘʯ ʂʉʊ-1,4 ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʢʦʧʘʥʥʷ ʢʘʨʪʦʧʣʽ ʚ 

ʋʢʨʘʾʥʽ [1]. ɸʥʘʣʽʟ ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʧʦʢʘʟʫʻ, ʱʦ ʚʽʥ ʤʘʻ 

ʦʜʠʥ ʩʝʨʡʦʟʥʠʡ ʥʝʜʦʣʽʢ - ʧʽʜ ʯʘʩ ʚʽʜʜʽʣʝʥʥʷ ʙʫʣʴʙ ʚʽʜ ʚʽʜʚʘʣʫ ʚ ʝʣʝʚʘʪʦʨʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʡʦʤ ʟ ʝʣʝʚʘʪʦʨʥʦʾ ʯʘʩʪʠʥʠ ʮʽʣʽʩʥʦʛʦ ʨ̌ʫʥʪʫ ʙʫʣʴʙʘʤʠ, ʷʢʽ 

ʧʘʜʘʶʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʽ ʧʦʩʠʧʘʶʪʴʩʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʽʟʢʦʛʦ ʟʙʽʣʴʰʝʥʥʷ 

ʚʪʨʘʪ ʚʨʦʞʘʶ. ʑʝ ʦʜʥʠʤ ʥʝʜʦʣʽʢʦʤ ʻ ʪʝ, ʱʦ ʪʘʢʠʡ ʢʘʨʪʦʧʣʝʢʦʧʘʯ ʚʠʢʦʧʫʻ ʚʩʶ 

ʤʘʩʫ ˇʨʫʥʪʫ ʧʦ ʰʠʨʠʥʽ ʨʷʜʫ ʽ ʧʦʜʘʻ ʥʘ ʩʝʧʘʨʘʮʽʶ, ʱʦ ʟʥʠʞʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʩʝʧʘʨʘʪʦʨʘ. ʂʨʽʤ ʪʦʛʦ, ʪʘʢʠʡ ʢʘʨʪʦʧʣʝʢʦʧʘʯ ʩʢʠʜʘʻ ʚʠʢʦʧʘʥʫ ʢʘʨʪʦʧʣʶ ʩʤʫʛʦʶ 

1,2 ʤ, ʘ ʦʪʞʝ, ʚʽʥ ʤʘʻ ʚʠʩʦʢʽ ʤʝʪʘʣʦʻʤʥʦʩʪʽ ʪʘ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ[2]. 

ɼʣʷ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʟʙʠʨʘʥʥʷ ʢʘʨʪʦʧʣʽ ʨʦʟʨʦʙʣʝʥʦ ʨʷʜ  

ʢʘʨʪʦʧʣʝʟʙʠʨʘʣʴʥʠʭ ʤʘʰʠʥ ʽ ʟʥʘʨʷʜʴ. ʂʦʧʘʯʽ ʢʠʜʘʣʴʥʦʛʦ (ʨʦʪʦʨʥʦʛʦ) ʪʠʧʫ 

ʚʠʢʦʧʫʶʪʴ ʢʫʱʽ ʽ ʨʦʟʢʠʜʘʶʪʴ ʙʫʣʴʙʠ ʽ ˇʨʫʥʪ ʟ ʨʷʜʢʘ ʚ ʩʪʦʨʦʥʫ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʭʦʜʫ ʤʘʰʠʥʠ ʥʘ ʚʽʜʩʪʘʥʴ ʟʘ 3,5 ʤ. ʂʘʨʪʦʧʣʝʢʦʧʘʯʽ ʢʠʜʘʣʴʥʦʛʦ 

ʪʠʧʫ ʚʠʧʫʩʢʘʶʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʦʜʥʦʨʷʜʥʽ, ʥʘʯʽʧʥʽ ʥʘ ʪʨʘʢʪʦʨ [1]. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʧʨʠ ʨʫʩʽ ʢʦʧʘʯʘ 
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ʣʝʤʽʰ ʧʽʜʨʽʟʘʻ ˇʨʫʥʪʦʚʠʡ ʧʣʘʩʪ, ʷʢʠʡ ʚ ʤʦʤʝʥʪ ʩʭʦʜʫ ʟ ʣʝʤʝʰʘ ʨʫʡʥʫʻʪʴʩʷ ʽ 

ʨʦʟʢʠʜʘʻʪʴʩʷ ʧʦ ʧʦʚʝʨʭʥʽ ʧʦʣʷ ʛʨʝʙʽʥʢʘʤʠ ʨʦʪʦʨʘ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ. ʇʽʩʣʷ 

ʧʨʦʭʦʜʫ ʢʦʧʘʯʘ ʫʪʚʦʨʶʻʪʴʩʷ ʩʤʫʛʘ ʰʠʨʠʥʦʶ 1,5...3 ʤ, ʥʘ ʧʦʚʝʨʭʥʽ ʷʢʦʾ 

ʨʦʟʤʽʱʘʻʪʴʩʷ ʦʩʥʦʚʥʘ ʤʘʩʘ ʙʫʣʴʙ. ɹʨʠʛʘʜʫ ʧʽʜʙʠʨʘʯʽʚ ʚ ʢʽʣʴʢʦʩʪʽ 13...18 ʯʦʣ. 

ʨʦʟʤʽʱʫʶʪʴ ʪʘʢ, ʱʦʙ ʢʦʞʝʥ ʧʽʜʙʠʨʘʯ ʤʘʚ ʜʽʣʷʥʢʫ ʜʦʚʞʠʥʦʶ 15...25 ʤ. 

ʅʝʜʦʣʽʢʘʤʠ ʢʦʧʘʯʽʚ ʢʠʜʘʣʴʥʦʛʦ ʪʠʧʫ ʻ ʚʝʣʠʢʽ ʚʪʨʘʪʠ ʢʘʨʪʦʧʣʽ (ʯʠʩʣʦ 

ʧʨʠʩʠʧʘʥʠʭ ʙʫʣʴʙ ˇʨʫʥʪʦʤ ʩʷʛʘʻ 25%), ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʙʦʨʫ ʙʫʣʴʙ ʚʽʜʨʘʟʫ ʧʽʩʣʷ 

ʧʨʦʭʦʜʫ ʢʦʧʘʯʘ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʙʫʣʴʙ, ʦʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ 

ʨʦʙʦʪʠ ʥʘ ʩʫʭʦʤʫ ˇʨʫʥʪʽ. ɿʘʪʨʘʪʠ ʧʨʘʮʽ ʥʘ ʧʽʜʙʽʨ ʙʫʣʴʙ ʧʽʩʣʷ ʢʦʧʘʯʽʚ 

ʢʠʜʘʣʴʥʦʛʦ ʪʠʧʫ ʥʘ 20...25% ʚʠʱʽ, ʥʽʞ ʧʽʩʣʷ ʢʘʨʪʦʧʣʝʢʦʧʘʯʽʚ ʧʨʦʩʽʶʚʘʣʴʥʦʛʦ 

ʪʠʧʫ. 

ɼʦ ʧʝʨʝʚʘʛ ʢʦʧʘʯʽʚ ʢʠʜʘʣʴʥʦʛʦ ʪʠʧʫ ʚʽʜʥʦʩʠʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ˇʨʫʥʪʘʭ ʧʽʜʚʠʱʝʥʦʾ ʚʦʣʦʛʦʩʪʽ ʪʘ ʟʘʩʤʽʯʝʥʦʩʪʽ ʜʨʽʙʥʠʤ 

ʢʘʤʽʥʥʷʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʢʦʥʩʪʨʫʢʮʽʡ ʘʥʘʣʦʛʽʯʥʠʭ ʤʘʰʠʥ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʞʦʜʥʘ ʟ ʥʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʧʦʚʥʽʩʪʶ ʘʛʨʦʥʦʤʽʯʥʠʤ 

ʚʠʤʦʛʘʤ. 

ʎʽ ʥʝʜʦʣʽʢʠ ʤʦʞʥʘ ʫʩʫʥʫʪʠ, ʧʦʩʠʣʠʚʰʠ ʧʨʦʮʝʩ ʨʫʡʥʫʚʘʥʥʷ ʧʣʘʩʪʘ ʪʘ 

ʧʦʜʽʣʫ ʚʽʜʚʘʣʫ, ʧʝʨʝʪʚʦʨʠʚʰʠ ʧʦʩʪʽʡʥʠʡ ʧʦʪʽʢ ʧʣʘʩʪʘ ʚ ʜʠʩʢʨʝʪʥʠʡ. ɼʣʷ ʮʴʦʛʦ 

ʥʘʡʜʦʮʽʣʴʥʽʰʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʦʪʦʨ, ʷʢʠʡ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʣʝʤʽʰʽ. ʇʨʠ ʮʴʦʤʫ 

ʚ ʨʦʙʦʯʦʤʫ ʧʨʦʮʝʩʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʜʚʘ ʧʦʪʦʢʠ - ʧʦʩʪʽʡʥʠʡ (ʨʫʭ ʧʣʘʩʪʘ ʥʘ 

ʧʦʚʝʨʭʥʽ ʣʝʤʝʰʘ) ʪʘ ʜʠʩʢʨʝʪʥʠʡ (ʚʽʜʙʽʨ ʧʨʦʙ ʧʣʘʩʪʘ ʣʦʧʘʪʷʤʠ ʚʽʜ ʣʝʤʝʰʘ). 

ɸʥʘʣʽʟ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʪʘʢʦʛʦ ʢʘʨʪʦʧʣʝʢʦʧʘʯʘ ʧʦʢʘʟʫʻ, ʱʦ ʰʘʨ ʧʽʜ ʯʘʩ 

ʧʽʜʡʦʤʫ ʚʽʜ ʧʣʫʛʘ ʚʽʜʨʠʚʘʻʪʴʩʷ ʚʽʜ ʦʩʥʦʚʥʦʾ ʤʘʩʠ ʽ ʧʘʜʘʻ ʚʥʠʟ, ʜʝ 

ʧʽʜʭʦʧʣʶʻʪʴʩʷ ʣʦʧʘʪʷʤʠ ʨʦʪʦʨʘ ʽ ʧʦ ʢʨʫʛʦʚʽʡ ʪʨʘʻʢʪʦʨʽʾ ʧʝʨʝʢʦʯʫʻʪʴʩʷ ʯʝʨʝʟ 

ʚʽʩʴ ʦʙʝʨʪʘʥʥʷ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʛʨʫʥʪ ʽ ʜʨʽʙʥʽ ʯʘʩʪʠʥʢʠ ʚʽʜʚʘʣʫ ʧʨʦʩʽʶʶʪʴʩʷ 

ʯʝʨʝʟ ʩʪʝʨʞʥʽ ʣʦʧʘʪʽ ʥʘ ʧʦʚʝʨʭʥʽ ʧʦʣʷ, ʘ ʙʫʣʴʙʠ, ʙʘʜʠʣʣʷ ʽ ʚʝʣʠʢʽ ʨʦʩʣʠʥʥʽ 

ʟʘʣʠʰʢʠ ʚʠʢʠʜʘʶʪʴʩʷ ʯʝʨʝʟ ʚʽʩʴ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ. ɸʣʝ ʚ ʧʨʦʮʝʩʽ ʧʽʜʡʦʤʫ ʰʘʨʫ 

ʚʽʜ ʣʝʤʝʰʘ ʽ ʧʝʨʝʭʦʜʫ ʜʦ ʣʦʧʘʪʽ ʯʘʩʪʠʥʘ ʙʫʣʴʙ ʧʘʜʘʻ ʥʘ ʧʦʚʝʨʭʥʶ ʧʦʣʷ 

(ʦʩʢʽʣʴʢʠ ʣʦʧʘʪʢʘ ʥʝ ʚʩʪʠʛʘʻ ʧʽʜʽʡʪʠ ʜʦ ʣʝʤʽʰʘ) ʽ ʧʨʠʩʠʧʘʻʪʴʩʷ ʛʨʫʥʪʦʤ, ʱʦ 

ʚʝʜʝ ʜʦ ʟʨʦʩʪʘʥʥʷ ʟʙʠʪʢʽʚ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘʢʦʛʦ ʢʘʨʪʦʧʣʝʢʦʧʘʯʘ ʙʫʜʝ ʜʦʮʽʣʴʥʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʝʤʽʰ ʽʟ ʧʨʦʜʦʚʞʝʥʥʷʤ, ʚʠʢʦʥʘʥʠʤ ʫ ʚʠʛʣʷʜʽ ʩʪʨʠʞʥʽʚ, ʯʝʨʝʟ 

ʷʢʽ ʧʨʦʭʦʜʷʪʴ ʩʪʨʠʞʥʽ ʣʝʟʘ. ʎʝ ʨʽʰʝʥʥʷ ʜʦʟʚʦʣʷʻ ʫʪʨʠʤʫʚʘʪʠ ʰʘʨ ʧʽʜ ʯʘʩ ʡʦʛʦ 

ʚʠʜʘʣʝʥʥʷ ʟ ʣʝʤʝʰʘ ʣʦʧʘʪʢʘʤʠ ʨʦʪʦʨʘ ʪʘ ʩʧʨʠʷʻ ʯʘʩʪʢʦʚʦʤʫ ʧʨʦʩʽʚʘʥʥʶ 

(ʚʽʜʜʽʣʝʥʥʶ) ʚʽʜʚʘʣʫ. 

ɺʦʜʥʦʯʘʩ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʣʝʤʽʰ ʧʦʚʠʥʝʥ ʤʘʪʠ ʢʫʪ ʫʩʪʘʥʦʚʢʠ ʥʝ 

ʙʽʣʴʰʝ 24Á, ʽʥʘʢʰʝ ʬʨʦʥʪʘʣʴʥʠʡ ʦʧʽʨ ˇʨʫʥʪʫ ʪʘ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ ʨʽʟʢʦ 

ʟʨʦʩʪʘʶʪʴ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʽʘʤʝʪʨ ʨʦʪʦʨʘ ʙʫʜʝ ʥʝʜʦʩʪʘʪʥʽʤ, ʱʦ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʥʝ ʥʘ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʢʫʧʠ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʪʘʢʠʡ 

ʢʘʨʪʦʧʣʝʢʦʧʘʯ, ʷʢʠʡ ʙʫʜʝ ʤʘʪʠ ʥʝʚʝʣʠʢʠʡ ʢʫʪ Ŭ ʫʩʪʘʥʦʚʢʠ ʣʝʤʝʰʘ ʜʦ 

ʛʦʨʠʟʦʥʪʫ ʽ ʚʝʣʠʢʠʡ ʜʽʘʤʝʪʨ D ʨʦʪʦʨʘ. ɼʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʮʽʻʾ ʫʤʦʚʠ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʦʪʦʨ ʽʟ ʟʽʛʥʫʪʠʤʠ ʣʦʧʘʪʷʤʠ. ɸʣʝ ʨʘʥʽʰʝ ʪʘʢʠʡ ʢʘʨʪʦʧʣʝʢʦʧʘʯ 
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ʥʝ ʚʠʚʯʘʚʩʷ, ʽ ʚ ʣʽʪʝʨʘʪʫʨʽ ʥʝʤʘʻ ʜʘʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʠʣ ʦʧʦʨʫ, ʱʦ 

ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʦʙʝʨʪʘʥʥʶ ʨʦʪʦʨʘ ʧʨʠ ʚʟʷʪʪʽ ʰʘʨʫ ʣʝʤʝʰʽʚ. 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʢʦʥʩʪʨʫʢʮʽʡ ʢʘʨʪʦʧʣʝʟʙʠʨʘʣʴʥʠʭ ʤʘʰʠʥ 

ʪʘ ʚʨʘʭʦʚʫʶʯʠ ʘʛʨʦʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ, ʫʜʦʩʢʦʥʘʣʝʥʦ 

ʢʘʨʪʦʧʣʝʢʦʧʘʯ ʂʉʊ-1,4. 

ʅʘ ʦʩʥʦʚʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʚ ʧʨʦʝʢʪʽ ʨʦʟʨʦʙʣʝʥʦ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ 

ʤʘʰʠʥʠ, ʩʬʦʨʤʫʣʶʚʘʥʽ ʚʠʤʦʛʠ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʧʨʦʚʝʜʝʥʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʢʘʨʪʦʧʣʝʢʦʧʘʯʘ ʽ ʡʦʛʦ ʦʩʥʦʚʥʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʘ ï ʨʦʪʦʨʥʦʛʦ 

ʩʝʧʘʨʘʪʦʨʘ. 
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ʟaʙʝʟʧʝʯʫʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʟʥʠʞʝʥʥʷ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ 

ʟʙʠʨaʣʴʥʠʭ ʨʦʙʽʪ ʪa ʬʽʟʠʯʥʦʾ ʟaʙʨʫʜʥʝʥʦʩʪʽ ʚ ʩʧʨʠʷʪʣʠʚʠʭ ʛʨʫʥʪʦʚʠʭ ʫʤʦʚaʭ 

[1]. 

ʄʝʪʦʶ ʤaʛʽʩʪʝʨʩʴʢʦʾ ʨʦʙʦʪʠ ʻ ʧʽʜʚʠʱʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʟʙʠʨaʥʥʷ ʢʦʨʝʥʝʧʣʦʜʽʚ ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʪa ʦʙʨ̌ʫʥʪʫʚaʥʥʷ ʧaʨaʤʝʪʨʽʚ 

ʧaʩʠʚʥʦʛʦ ʜʦʦʙʨʽʟʯʠʢa ʟaʣʠʰʢʽʚ ʛʠʯʢʠ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʟʙʠʨʘʥʥʷ ʛʠʯʢʠ ʢʦʨʝʥʝʧʣʦʜʽʚ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʫʜʦʩʢʦʥʘʣʝʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ɻʄ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ 

ʧʦʩʣʽʜʦʚʥʽ ʦʧʝʨʘʮʽʾ ʟʨʽʟʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʤʘʩʠʚʫ ʛʠʯʢʠ ʨʦʪʦʨʥʠʤ ʛʠʯʢʦʨʽʟʦʤ ʟ 

ʥʘʩʪʫʧʥʠʤ ʚʠʜʘʣʝʥʥʷʤ ʟʘʣʠʰʢʽʚ ʛʠʯʢʠ ʟ ʛʦʣʦʚʦʢ ʢʦʨʝʥʝʧʣʦʜʽʚ ʜʦʦʙʨʽʟʯʠʢʦʤ 

ʪʠʧʫ çʧʘʩʠʚʥʠʡ ʢʦʧʽʨ-ʨʫʭʦʤʠʡ ʥʽʞè [2]. 

ɺ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʟʨʦʙʣʝʥʦ aʥaʣʽʟ ʢʦʥʩʪʨʫʢʮʽʡ ʛʠʯʢʦʟʨʽʟʫʚaʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʛʠʯʢʦʟʙʠʨaʣʴʥʠʭ ʤaʰʠʥ ʨʽʟʥʠʭ ʢʨaʾʥ ʩʚʽʪʫ. ʅa ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ 

aʥaʣʽʟʫ ʛʠʯʢʦʟʨʽʟʫʚaʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʋʢʨaʾʥʠ, ʅʽʤʝʯʯʠʥʠ, ʉʐA, ɯʪaʣʽʾ, ʌʨaʥʮʽʾ 

ʪa ʽʥʰʠʭ ʥaʡʙʽʣʴʰʠʭ ʙʫʨʷʢʦʩʽʶʯʠʭ ʢʨaʾʥ ʩʚʽʪʫ ʟaʧʨʦʧʦʥʦʚaʥʦ ʚʜʦʩʢʦʥaʣʠʪʠ 

ʛʠʯʢʦʟʨʽʟʫʚaʣʴʥʠʡ ʧʨʠʩʪʨʽʡ, ʚʩʪaʥʦʚʠʚʰʠ ʥʽʞ ʥa ʚʽʩʽ ʦʙʝʨʪaʥʥʷ ʽ ʧʽʜʧʨʫʞʠʥʠʪʠ 

ʧʨʫʞʠʥʦʶ, a ʡʦʛʦ ʭʽʜ ʦʙʤʝʞʠʪʠ ʫʧʦʨaʤʠ, ʱʦ ʟaʙʝʟʧʝʯʫʻ ʨʽʟaʥʥʷ ʟ ʢʦʚʟaʥʥʷʤ ʽ 

ʟa ʨaʭʫʥʦʢ ʮʴʦʛʦ ʧʦʢʨaʱʫʻʪʴʩʷ ʷʢʽʩʪʴ ʟʨʽʟʫʚaʥʥʷ ʛʦʣʦʚʦʢ ʢʦʨʝʥʝʧʣʦʜʽʚ 

ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʥa ʢʦʨʝʥʽ. 

ɺ̔ ʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ ʧʨʦʛʨʘʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚʢʣʶʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʨʝʥʝʧʣʦʜʽʚ ʚʽʜ ʟʤʽʥʠ 

ʽʤʧʫʣʴʩʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʽ ʟ ʨʽʟʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʩʧʽʚʫʜʘʨʫ.  

ɺʽʜʦʤʦ, ʱʦ ʩʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʨʝʥʝʧʣʦʜʽʚ ʜʦʮʽʣʴʥʦ ʚʠʟʥʘʯʘʪʠ 

ʰʣʷʭʦʤ ʾʭ ʢʠʜʘʥʥʷ ʟ ʨʽʟʥʦʾ ʚʠʩʦʪʠ   ʥʘ ʧʦʚʝʨʭʥʽ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ. ʇʨʠ ʮʴʦʤʫ, 

ʚʠʟʥʘʯʘʶʯʠ ʰʚʠʜʢʽʩʪʴ ʫʜʘʨʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟʘ ʚʽʜʦʤʦʶ ʟʘʣʝʞʥʽʩʪʶ. ʆʩʢʽʣʴʢʠ 

ʰʚʠʜʢʽʩʪʴ ʫʜʘʨʥʦʾ ʚʟʘʻʤʦʜʽʾ ʻ ʧʦʩʪʽʡʥʦʶ ʚʝʣʠʯʠʥʦʶ, ʪʦ ʯʝʨʝʟ ʨʘʜʽʫʩ ʧʝʨʠʬʝʨʽʾ 

ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʚʠʟʥʘʯʘʶʪʴ ʢʫʪʦʚʫ ʰʚʠʜʢʽʩʪʴ ʡʦʛʦ ʦʙʝʨʪʘʥʥʷ. ʆʜʥʘʢ, ʟʘ ʜʘʥʦʶ 

ʤʝʪʦʜʠʢʦʶ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʚʠʢʣʶʯʥʦ ʜʣʷ ʦʮʽʥʢʠ 

ʛʣʠʙʠʥʠ ʧʦʰʢʦʜʞʝʥʥʷ ʪʽʣʘ ʢʦʨʝʥʝʧʣʦʜʽʚ. 

ʉʠʣa ʨʽʟaʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʷʤʦʧʨʦʧʦʨʮʽʡʥʦ ʟʙʽʣʴʰʝʥʥʶ ʧʝʨʝʤʽʱʝʥʥʷ 

ʥʦʞa ʽ ʧʨaʢʪʠʯʥʦ ʥʝ ʟaʣʝʞʠʪʴ ʚʽʜ ʟʤʽʥʠ ʤaʩʠ ʥʦʞʘ. ɼʦʤʽʥʫʶʯʠʤ ʬʘʢʪʦʨʦʤ, 

ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʧʣʦʱʫ ʧʣʷʤʠ ʢʦʥʪʘʢʪʫ ʪʽʣʘ ʢʦʨʝʥʝʧʣʦʜʫ, ʪʦʙʪʦ ʥʘ ʾʭ 

ʧʦʰʢʦʜʞʝʥʥʷ ʻ ʰʚʠʜʢʽʩʪʴ ʫʜʘʨʥʦʾ ʚʟʘʻʤʦʜʽʾ ʢʦʨʝʥʝʧʣʦʜʫ ʟ ʧʦʚʝʨʭʥʝʶ ʢʦʥʪʘʢʪʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʜʦʦʙʨʽʟʯʠʢʘ ʟʘʣʠʰʢʽʚ ʛʠʯʢʠ ʥʘ ʛʦʣʦʚʢʘʭ 

ʢʦʨʝʥʝʧʣʦʜʽʚ ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ ʟʘʪʨʘʪʠ ʧʨʘʮʽ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʩʪʫʧʝʥʥʷ 

ʜʦʦʙʨʽʟʢʠ ʟʘʣʠʰʢʽʚ ʛʠʯʢʠ. 
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ʆʜʥʠʤ ʽʟ ʥʘʧʨʷʤʽʚ, ʷʢʠʡ ʜʠʥʘʤʽʯʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʘʛʨʘʨʥʽʡ ʩʬʝʨʽ ï ʮʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʭ ʚ ʨʽʟʥʠʭ 

ʥʘʧʨʷʤʢʘʭ. ʇʝʨʝʣʽʢ ʟʘʚʜʘʥʴ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʷʢʠʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʙʝʟʧʽʣʦʪʥʽ 

ʣʽʪʘʣʴʥʽ ʘʧʘʨʘʪʠ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʬʘʭʽʚʮʷ, ʷʢʠʡ ʧʽʣʦʪʫʻ ʧʨʠʩʪʨʽʡ, ʧʦʪʨʝʙ 

ʩʧʦʞʠʚʘʯʘ, ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. ɼʦ ʪʦʛʦ ʞ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʥʝʦʙʭʽʜʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʥʝ ʟʘʣʠʰʘʶʯʠ ʩʚʦʛʦ ʦʬʽʩʫ ʯʠ ʦʩʝʣʽ. 

ʊʠʧʘʤʠ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ 

ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʻ ʧʣʘʪʬʦʨʤʠ ʣʽʪʘʢʦʚʦʛʦ ʪʘ ʨʦʪʦʨʥʦʛʦ ʪʠʧʽʚ. ʇʝʨʝʚʘʛʘ 

ʧʝʨʰʠʭ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʧʦʚʽʪʨʽ ʜʦʚʰʝ ʟʘ 

ʨʦʪʦʨʥʽ ʧʣʘʪʬʦʨʤʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʤʦʜʠʬʽʢʘʮʽʾ, ʮʝʡ ʯʘʩ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 60 ʜʦ 120 

ʭʚ. ʇʨʦʪʝ, ʜʨʫʛʠʡ ʪʠʧ ʧʣʘʪʬʦʨʤ ʟʜʘʪʥʠʡ ʥʝʩʪʠ ʥʘ ʩʦʙʽ ʙʽʣʴʰʫ ʚʘʛʫ. ɺ ʦʩʥʦʚʽ 

ʧʣʘʪʬʦʨʤʠ ʟʥʘʭʦʜʠʪʴʩʷ ʣʝʛʢʠʡ ʢʘʨʢʘʩ ʽʟ ʩʠʩʪʝʤʦʶ ʞʠʚʣʝʥʥʷ, ʥʘ ʷʢʠʡ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʤʦʜʫʣʽ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʫ, ʩʠʩʪʝʤʠ GPS, ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʘʤʝʨʠ 

ʪʦʱʦ. ʅʘ ʩʴʦʛʦʜʥʽ ʚʞʝ ʽʩʥʫʶʪʴ ʤʘʣʽ ʙʝʟʧʽʣʦʪʥʽ ʣʽʪʘʣʴʥʽ ʘʧʘʨʘʪʠ, ʚʘʛʦʶ ʫ 

ʜʝʢʽʣʴʢʘ ʢʽʣʦʛʨʘʤʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʩʢʣʘʜʥʽ ʟʘʚʜʘʥʥʷ. ʂʨʠʣʘ ʡ 

ʬʶʟʝʣʷʞʽ ɹʇʃɸ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʽʟ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʘʨʤʦʚʘʥʽ 

ʚʫʛʣʝʚʦʣʦʢʥʦʤ. ɿʽ ʰʚʠʜʢʽʩʪʶ 80 ʢʤ/ʛʦʜ, ʷʢʽʩʥʠʡ ʙʝʟʧʽʣʦʪʥʠʢ ʤʦʞʝ ʧʝʨʝʙʫʚʘʪʠ 

ʚ ʧʦʚʽʪʨʽ ʢʽʣʴʢʘ ʛʦʜʠʥ, ʧʽʜʥʽʤʘʪʠʩʷ ʥʘ ʚʠʩʦʪʫ ʜʦ ʧôʷʪʠ ʢʽʣʦʤʝʪʨʽʚ ʽ ʜʦʣʘʪʠ 

ʤʘʨʰʨʫʪ ʜʦ 500 ʢʤ [1]. 

ɭʤʥʽʩʪʴ ʩʚʽʪʦʚʦʛʦ ʨʠʥʢʫ ʜʨʦʥʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʠʨʦʙʥʠʯʽʡ 

ʜʽʷʣʴʥʦʩʪʽ, ʦʮʽʥʶʻʪʴʩʷ ʫ 127 ʤʣʨʜ ʜʦʣ. ʉʐɸ, ʯʚʝʨʪʴ ʟ ʷʢʠʭ ʧʨʠʧʘʜʘʻ ʥʘ ɸʇʂ. ɺ 

ʋʢʨʘʾʥʽ ʥʠʥʽ ʯʚʝʨʪʴ ʫʩʽʭ ʜʨʦʥʽʚ (ʘ ʮʝ 2,5ï3 ʪʠʩ ʧʨʠʩʪʨʦʾʚ) ʬʫʥʢʮʽʦʥʫʶʪʴ ʚ 
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ʘʛʨʘʨʥʽʡ ʩʬʝʨʽ ï ʥʠʤʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽʟ ʩʫʢʫʧʥʠʤ ʟʝʤʝʣʴʥʠʤ 

ʙʘʥʢʦʤ ʧʦʥʘʜ 3 ʤʣʥ ʛʘ [2]. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʝʟʧʽʣʦʪʥʽ ʣʽʪʘʣʴʥʽ ʘʧʘʨʘʪʠ ʧʝʨʝʚʘʞʥʦ ʟ ʤʝʪʦʶ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʚʥʝʩʝʥʥʷ, ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʨʠʩ). ɺ ʘʛʨʘʨʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʥʘʡʙʽʣʴʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʝʟʧʽʣʦʪʥʽ ʣʝʪʘʣʴʥʽ ʘʧʘʨʘʪʠ ʧʨʠ 

ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʧʦʣʽʚ ʦʪʨʫʪʦʭʽʤʽʢʘʪʘʤʠ ʪʘ ʧʨʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʩʽʚʽʚ. ʅʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘʧʨʷʤʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʧʨʠ ʚʥʝʩʝʥʥʽ ʝʥʪʦʤʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 

ʦʩʦʙʣʠʚʦ ʮʝ ʘʢʪʫʘʣʴʥʦ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʾ ʧʨʦʜʫʢʮʽʾ. ʗʢʱʦ 

ʧʨʠ ʚʥʝʩʝʥʥʽ ʦʪʨʫʪʦʭʽʤʽʢʘʪʽʚ ʥʝʦʙʭʽʜʥʽ ʚʝʣʠʢʽ ʜʨʦʥʠ ï ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 

ʧʦʪʨʽʙʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʽʪʢʫ ʧʦʣʽʚ, ʦʩʦʙʣʠʚʦ ʥʘ ʚʝʣʠʢʠʭ ʧʣʦʱʘʭ, ʪʦ ʧʨʠ 

ʚʥʝʩʝʥʥʽ ʝʥʪʦʤʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ (ʥʘʧʨʠʢʣʘʜ ʪʨʠʭʦʛʨʘʤʫ) ʥʘʚʽʪʴ ʪʘʢʠʤ 

ʩʘʤʠʤ ʜʨʦʥʦʤ ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ ʦʙʨʦʙʦʢ ʚ ʨʘʟʠ ʙʽʣʴʰʝ. 

 

 
ʈʠʩ. ʉʭʝʤʘ ʦʧʝʨʘʮʽʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ 

ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ 

 

ʇʨʠ ʚʥʝʩʝʥʥʽ ʝʥʪʦʤʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟʨʦʩʪʘʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʢʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʟʘ ʨʘʭʫʥʦʢ ʤʝʥʰʦʾ ʤʘʩʠ ʧʨʝʧʘʨʘʪʫ ʪʘ ʥʝʚʝʣʠʢʠʭ 

ʥʦʨʤ ʚʥʝʩʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ ʥʦʨʤʘ ʚʥʝʩʝʥʥʷ ʪʨʠʭʦʛʨʘʤʠ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 1 ʜʦ 2 ʛ ʥʘ 

6. ʄʦʥʽʪʦʨʠʥʛ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ. 

5. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʭʚʦʨʠʭ ʪʚʘʨʠʥ ʚ ʩʪʘʜʽ ʥʘ ʚʠʧʘʩʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʨʦʥʘ, ʦʩʥʘʱʝʥʦʛʦ ʪʝʨʤʦʢʘʤʝʨʦʶ ʽ ʥʝʦʙʭʽʜʥʠʤ ʧʨʦʛʨʘʤʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ; 

4. ʇʨʦʚʝʜʝʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʢʦʥʪʨʦʣʶ ʯʠʩʝʣʴʥʦʩʪʽ 

ʰʢʽʜʣʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨʘʭ; 

3. ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ï ʦʙʨʦʙʽʪʢʫ 

ˇʨʫʥʪʫ, ʩʽʚʙʠ, ʟʨʦʰʝʥʥʷ, ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʪʦʱʦ; 

2. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ ʨʦʩʣʠʥ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʾʭ ʨʦʟʚʠʪʢʫ: ʚʽʜ 

ʢʦʥʪʨʦʣʶ ʟʘ ʩʭʦʜʘʤʠ ʜʦ ʦʮʽʥʢʠ ʩʪʘʥʫ ʦʟʠʤʠʭ ʥʘ ʧʦʯʘʪʢʫ ʚʝʩʥʷʥʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʚʝʛʝʪʘʮʽʾ; 

1. ɯʥʚʝʥʪʘʨʠʟʘʮʽʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʪʘ ʧʦʣʽʚ, 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʙ'ʻʢʪʠʚʥʦʾ ʧʣʦʱʽ ʦʨʥʠʭ ʟʝʤʝʣʴ, ʘ ʪʘʢʦʞ ʩʽʥʦʢʦʩʽʚ, 

ʧʘʩʦʚʠʱ, ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ; 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɹʇʃɸ ɺ ʉɯʃʔʉʔʂʆʄʋ ɻʆʉʇʆɼɸʈʉʊɺɯ: 
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ʛʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʫʣʴʪʫʨʠ ʪʘ ʤʘʩʦʚʦʩʪʽ ʰʢʽʜʥʠʢʘ. ʊʽʣʴʢʠ ʧʨʠ ʚʥʝʩʝʥʥʽ 

ʝʥʪʦʤʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʙʝʟʧʽʣʦʪʥʠʤʠ ʣʝʪʘʣʴʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʽʩʥʫʻ ʦʜʥʘ 

ʧʨʦʙʣʝʤʘ: ʥʝʦʙʭʽʜʥʦ ʧʽʜ ʢʦʞʝʥ ʚʠʜ ʧʨʝʧʘʨʘʪʫ ʧʨʦʝʢʪʫʚʘʪʠ ʩʚʽʡ ʙʫʥʢʝʨ ʪʘ 

ʜʦʟʫʶʯʠʡ ʝʣʝʤʝʥʪ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʧʽʣʦʪʥʠʭ 

ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʜʘʻ ʧʽʜʩʪʘʚʠ 

ʚʚʘʞʘʪʠ, ʱʦ ʮʝʡ ʥʘʧʨʷʤʦʢ ʜʦʩʣʽʜʞʝʥʴ ʜʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʥʘʜʟʚʠʯʘʡʥʦ 

ʘʢʪʫʘʣʴʥʠʤ. 
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ɼʚʠʛʫʥ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ ʩʣʽʜ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʜʠʥʘʤʽʯʥʫ ʩʠʩʪʝʤʫ, ʟʘʚʜʷʢʠ ʧʦʩʪʽʡʥʽʡ ʟʤʽʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʱʦ ʚ ʥʴʦʤʫ ʧʨʦʪʽʢʘʶʪʴ, ʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ, ʷʢʘ 

ʚʽʜʦʙʨʘʞʫʻ ʮʽ ʟʤʽʥʠ ʚ ʯʘʩʽ ï ʷʢ ʜʠʥʘʤʽʯʥʫ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ (ɼɺɿ) [1]. 

ʇʨʠ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʶ ʧʝʚʥʦʛʦ ʧʨʦʮʝʩʫ ʡʦʛʦ ʢʦʥʢʨʝʪʥʘ 

ʨʝʘʣʽʟʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʥʘ ʫ ʚʠʛʣʷʜʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʤʥʦʞʠʥʠ 

 ʤʦʞʣʠʚʠʭ ʟʥʘʯʝʥʴ  ʽ ʝʣʝʤʝʥʪʘʤʠ ʚʧʦʨʷʜʢʦʚʘʥʦʾ ʤʥʦʞʠʥʠ  ʤʦʤʝʥʪʽʚ ʯʘʩʫ , 

ʪʦʙʪʦ ʫ ʚʠʛʣʷʜʽ ʚʽʜʦʙʨʘʞʝʥʥʷ  [2]. ʈʦʟʛʣʷʜʘʶʯʠ ʚʠʭʽʜ 

 ʩʠʩʪʝʤʠ (ʮʝ ʤʦʞʝ ʙʫʪʠ ʚʝʢʪʦʨ) ʷʢ ʾʾ ʨʝʘʢʮʽʶ ʥʘ ʢʝʨʫʶʯʽ ʽ ʥʝʢʝʨʦʚʘʥʽ 

ʚʭʦʜʠ , ʤʦʞʥʘ ʤʦʜʝʣʴ ɼɺɿ ʚʠʨʘʟʠʪʠ ʫ ʚʠʛʣʷʜʽ çBlack 

Boxè (ʙʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʨʠʣʘʜʽʚ) ʽ ʦʧʠʩʘʪʠ ʾʾ ʷʢ ʩʫʢʫʧʥʽʩʪʴ 

ʜʚʦʭ ʧʨʦʮʝʩʽʚ:  ʽ . ʇʨʦʪʝ ʤʦʜʝʣʴ ɼɺɿ ʫ ʚʠʛʣʷʜʽ 

ʪʘʢʦʛʦ çBlack Boxè ʥʝʝʬʝʢʪʠʚʥʘ, ʘʜʞʝ ʚʦʥʘ ʥʝ ʜʦʟʚʦʣʷʻ ʣʦʢʘʣʽʟʫʚʘʪʠ 

ʥʝʧʦʣʘʜʢʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʨʝʘʣʴʥʦʤʫ ʜʚʠʛʫʥʽ [3]. ʎʴʦʛʦ ʥʝʜʦʣʽʢʫ ʧʦʟʙʘʚʣʝʥʘ 

ʤʦʜʝʣʴ çWhite Boxè, ʢʦʣʠ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʚʭʦʜʦʤ ʽ ʚʠʭʦʜʦʤ ʤʦʞʥʘ ʦʧʠʩʘʪʠ 

ʪʠʤ ʯʠ ʽʥʰʠʤ ʩʧʦʩʦʙʦʤ. ɺ ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʽʡ ʤʦʜʝʣʽ ʜʠʥʘʤʽʢʠ ʩʠʩʪʝʤʠ ʮʴʦʛʦ 
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ʜʦʩʷʛʘʶʪʴ ʚʚʝʜʝʥʥʷʤ ʩʪʘʥʫ ʩʠʩʪʝʤʠ , ʷʢʦʤʫ ʧʨʠʪʘʤʘʥʥʘ ʚʥʫʪʨʽʰʥʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʣʝʞʥʘ ʚʽʜ ʧʦʪʦʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʚʨʘʭʦʚʫʶʯʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʥʫ ʽʩʥʫʻ ʥʘʩʪʫʧʥʠʡ ʦʧʠʩ ʚʠʭʦʜʫ 

, ʱʦ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: . 

ɿʘʣʝʞʥʽʩʪʴ ‒ ʚʽʜ  ʚʨʘʭʦʚʫʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʠ ʟʘʣʝʞʥʦʩʪʽ ʚʠʭʦʜʫ ʚʽʜ ʩʪʘʥʫ ʟ 

ʧʣʠʥʦʤ ʯʘʩʫ. ɼʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʩʣʽʜ ʦʧʠʩʘʪʠ 

ʟʚ'ʷʟʦʢ ʤʽʞ ʚʭʦʜʦʤ ʽ ʩʪʘʥʦʤ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ ʩʣʽʜ ʚʚʝʩʪʠ ʧʘʨʘʤʝʪʨʠʯʥʫ 

ʤʥʦʞʠʥʫ ʚʽʜʦʙʨʘʞʝʥʴ , ʟʘʜʘʥʠʭ ʜʣʷ ʚʩʽʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ 

. ʇʨʠ ʮʴʦʤʫ ʧʨʠʡʤʘʻʪʴʩʷ ʫʤʦʚʘ. ʑʦ ʩʪʘʥ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ 

 ʦʜʥʦʟʥʘʯʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʘʥʦʤ  ʚ ʤʦʤʝʥʪ  ʽ ʚʽʜʨʽʟʢʦʤ ʨʝʘʣʽʟʘʮʽʾ ʚʭʦʜʫ 

 ʚʽʜ  ʜʦ  ʘʙʦ ʧʝʨʝʭʽʜʥʠʤ ʚʽʜʦʙʨʘʞʝʥʥʷʤ 

.  

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ɼɺɿ ʷʢ ʩʠʩʪʝʤʠ, ʫʤʦʚʥʦ ʥʘʟʚʘʥʫ çWhite Boxè ʻ 

ʩʠʩʪʝʤʦʶ ʽʟ ʤʥʦʞʠʥʦʶ ʚʭʦʜʽʚ, ʩʪʘʥʽʚ ʽ ʚʠʭʦʜʽʚ ʪʘ ʟʚôʷʟʢʽʚ ʤʽʞ ʥʠʤʠ: 

. 

ʂʦʥʢʨʝʪʠʟʫʶʯʠ ʤʥʦʞʠʥʠ  ʽ ʚʽʜʦʙʨʘʞʝʥʥʷ  ʽ ‒, ʦʪʨʠʤʫʻʤʦ ʤʦʜʝʣʽ 
ʨʽʟʥʠʭ ɼɺɿ. 

ʉʪʨʫʢʪʫʨʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ɼɺɿ (ʝʢʩʧʝʨʪʥʠʡ ʦʙôʻʢʪ (ɽʆ) 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ  ʜʝ  ï ʤʥʦʞʠʥʘ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴ 

ʤʦʜʝʣʴ;  ï ʦʙʣʘʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʦʜʽʙʥʦʩʪʽ;  ʤʥʦʞʠʥʘ ʧʨʘʚʠʣ, 

ʷʢʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʚôʷʟʢʫ  ʥʘ  ʩʪʨʫʢʪʫʨʽ ʪʠʧʽʚ ʟôʻʜʥʘʥʥʷ, 

. ɼʣʷ ʬʦʨʤʘʣʴʥʦʛʦ ʦʧʠʩʫ ɽʆ ʥʝʦʙʭʽʜʥʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʭʝʤʫ ɼɺɿ, ʚʚʝʩʪʠ ʤʥʦʞʠʥʫ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʡʦʛʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ  ʽ ʙʘʟʠʩ ʦʧʝʨʘʪʦʨʽʚ , ʷʢʽ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʮʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʨʠʩ. 1, ʘ). 

ʋʩʽ ʧʘʨʘʤʝʪʨʠ ɽʆ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʯʦʪʠʨʠ ʧʽʜʤʥʦʞʠʥʠ 

, ʜʝ   ï ʬʘʟʦʚʽ ʟʤʽʥʥʽ: 

ʚʝʢʪʦʨʠ ʚʭʽʜʥʠʭ  ʽ ʚʠʭʽʜʥʠʭ  ʟʤʽʥʥʠʭ 

ʧʦʚôʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʦʧʝʨʘʪʦʨʥʠʤ ʨʽʚʥʷʥʥʷʤ  ï 

ʚʥʫʪʨʽʰʥʽ ʟʤʽʥʥʽ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʤʥʦʞʠʥʫ ʩʪʘʥʽʚ ʝʢʩʧʝʨʪʥʦʛʦ ʦʙôʻʢʪʫ; 

 ï ʟʦʚʥʽʰʥʽ ʧʘʨʘʤʝʪʨʠ ɽʆ;  ï ʚʥʫʪʨʽʰʥʽ 

ʧʘʨʘʤʝʪʨʠ ɽʆ;  ï ʚʠʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ɽʆ. 

ʄʥʦʞʠʥʘ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ  ʜʦʟʚʦʣʷʻ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʪʠ ʷʢʽʩʪʴ 

ʧʨʦʪʽʢʘʥʥʷ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ɽʆ: . ʇʨʠ ʢʦʤʧôʶʪʝʨʥʦʤʫ 

ʤʦʜʝʣʶʚʘʥʥʽ ʚʠʢʦʥʫʻʪʴʩʷ ʦʮʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ , 

ʜʝ ;  ï ʯʘʩ ʦʙʨʦʙʽʪʢʫ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ. ɺʠʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ɽʆ 

ʦʪʨʠʤʫʻʤʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʽʪʢʫ ʚʠʙʽʨʢʠ ʦʙôʻʤʦʤ ʤʥʦʞʠʥʠ ʨʝʘʣʽʟʘʮʽʡ  

. ɹʣʦʢ  (ʨʠʩ. 1, ʙ) ʻ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ɽʆ. ɺ ʙʣʦʮʽ  

ʟʜʽʡʩʥʶʻʤʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʡ ʦʙʨʦʙʽʪʦʢ ʚʠʙʽʨʢʠ , 

ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʦʾ ʻ ʦʮʽʥʢʘ ʚʠʭʽʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩʠʩʪʝʤʠ . ʎʽ ʦʮʽʥʢʠ 

ʧʦʨʽʚʥʶʶʪʴ ʟ ʥʦʤʽʥʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʧʨʠʡʤʘʶʪʴ 
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ʨʽʰʝʥʥʷ ʧʨʦ ʧʦʜʘʣʴʰʫ ʧʨʦʮʝʜʫʨʫ ʤʦʜʝʣʶʚʘʥʥʷ. ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʤʦʜʝʣʽ ʦʙôʻʢʪʘ 

ʦʮʽʥʶʶʪʴ ʢʨʠʪʝʨʽʻʤ ʷʢʦʩʪʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ: 

, 

ʜʝ  ï ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ;  ï ʬʫʥʢʮʽʷ ʚʪʨʘʪ. 

ʎʽʥʥʽʩʪʴ ʤʦʜʝʣʽ ʧʦʣʷʛʘʻ ʫ ʤʦʞʣʠʚʽʡ ʨʦʟʨʦʙʮʽ ʥʘ ʾʾ ʦʩʥʦʚʽ ʟʘʩʦʙʽʚ ʜʣʷ 

ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʝʬʝʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. ʎʝ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʚʩʪʘʥʦʚʠʪʠ ʯʠ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʢʨʠʪʠʯʥʠʡ ʩʪʘʥ ʤʝʭʘʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʜʚʠʛʫʥʘ, 

ʩʠʩʪʝʤʠ ʧʘʣʠʚʦʧʦʜʘʯʽ ʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʟʘ ʟʤʽʥʦʶ ʧʘʨʘʤʝʪʨʽʚ ʚ ʯʘʩʽ ʽ ʚʯʘʩʥʦ 

ʚʠʚʝʩʪʠ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦ ʚʽʨʦʛʽʜʥʽʩʪʴ ʘʚʘʨʽʡʥʦʾ ʚʽʜʤʦʚʠ. ɺʩʪʘʥʦʚʣʝʥʦ 

ʟʦʢʨʝʤʘ, ʱʦ ʧʨʠ ʟʥʠʞʝʥʥʽ ʝʬʝʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘ 15% ʨʽʟʢʦ ʟʥʠʞʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʪʝʭʥʽʢʠ ʥʘ 25%, ʘ ʧʨʠ ʟʥʠʞʝʥʥʽ ʙʽʣʴʰ ʥʽʞ ʥʘ 25% ï 

ʟʘʚʞʜʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʤʦʚʠ. 
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Measurement of losses is the basis of the basics when it comes to the correct 

settings and optimal loading of the combine [1]. That's why Feiffer has developed a 

professional kit (Fig. 1) designed primarily for dealers [2], as it can be quickly and 

easily adapted to any combine harvester [3]. 

Using trays to determine grain loss, compared to a conventional stubble 

inspection, is a breakthrough [4]. Well, if you want to be a little more precise in these 

matters, we recommend that you invest in a system similar to the Grain Tablet set 

made by Feiffer. 

First of all, in combination with the automatic reset system and the application 

in the smartphone, it can provide a truly accurate estimate of losses [5]. Well, what 

happens to a dealer who regularly starts new machines, which is used when 

identifying too high losses caused by the combine delivered to its customers? As a 

rule, the combine does not have a tray discharge system for measuring losses; at the 

same time, a cursory glance at the stubble left after the passage or the use of a single 

tray is sometimes not enough. To determine the exact causes of losses, it would be 

useful to determine their level across the entire width of the capture at the same time. 

This is where the high hour of the new LIF-Profi-Kit loss definition from 

Feiffer comes. LMS is an abbreviation of the English phrase Loss Measuring System, 

which is translated into Russian as "loss measurement system". 

The set consists of a solid plastic suitcase, which contains two battery-operated 

electromagnet and remote control devices, as well as compact kitchen scales. In 

addition, the LMS-Profi-Kit includes a small tower air separator. Even if the last 

elements do not fit in the suitcase, anyone, even a not very inflated "inspector" will 

be able to take the whole set with him in the field without any problems. The main 

thing is to get to the combine, and the installation process itself is a matter of 

seconds. The resetting system for installation on the rear wall of the header includes a 

design in the form of a folding corner with a permanent magnet. By the way, it has 
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been improved: now it requires an even smaller flat surface, and the fasteners have 

become stiffer - the installed tray does not shake when moving. 

 

 
Fig. 1. Mobile kit for determining grain losses 

 

To attach the trays in the suitcase there are two electromagnets, which on the 

opposite side are equipped with a permanent magnetic surface. Thanks to this design, 

the device, firstly, can be installed on the rear wall of the header, and secondly, under 

the inclined chamber (ideally, the latter should be at the highest point during 

installation). In order to "jump over" the thrust in the way, in the future the 

manufacturer plans to offer an additional adapter. Well and now we include 

electromagnets by means of the small switch on the handle and we fix two control 

trays (which in the middle have the screwing in fastening metal plate) in the 

necessary place. 

Then let the combine work again. When the required operating speed is 

reached, the "inspector" can "lower" the third tray located on the other side behind 

the reaper, and at the same time "eject" the other two with the help of the control 

panel. Therefore, all three trays are now in the same row across the entire working 

width. When laying in the roll, it is also possible to place both offset electromagnets 

under the combine to measure losses across the width of the roll. And, pay attention, 

all this "auditor" does independently, without exposing neither himself, nor others. 
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Electromagnets are completed with the battery. Don't forget to turn them off 

after use. 

The reaper adapter has been modified, so now it needs even less flat surface; in 

addition, it no longer swings. And for the inclined camera in the near future there will 

be an adapter with a recess, and then its thrust will no longer be a hindrance. 

The feiffer LMS application allows you to easily and quickly calculate losses. 

In one of the new versions, it should be possible to estimate losses on individual 

trays. 
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Technical standards of the European Union for the evaluation of quality 

performance of self-propelled sprayers are provided by Directive No. 2009/128 / EC 

of the European Parliament and of the Council of the European Union, which 

establishes the legal basis for Community action to achieve environmentally 

sustainable pesticides: 

- reducing the risks and consequences of their use for human health and the 

environment [1]; 

- more effective implementation of integrated pest management and the use of 

alternative approaches and methods (non-chemical substances) [2]; 

- serial production, purchase and operation of technical means of pesticide 

application is allowed only after their state registration [3]; 

- State registration of technical means of pesticide application is allowed, 

which ensure the proper quality of technological operations, prevent harm to the 

health of persons working directly with them and the population, as well as 

environmental pollution [4]; 

- state tests and registration of technical means of pesticide application are 

carried out by the authorized body and in the manner prescribed by national acts [5]; 

- technical means of pesticide application, which received a positive 

assessment based on the results of state tests, are entered in the state register of 

technical means of pesticide application [6]; 

- in case of change in the design of the technical means of pesticide 

application, it is subject to mandatory re-registration [7]; 

- technical means of pesticide application are subject to mandatory certification 

[2]. 

Analyzing the provisions of Ukrainian legislation on control over the use of 

pesticides (Table 1 and Table 2), we can conclude that the purpose of legal regulation 

is: 

- priority of preserving human health and environmental protection in relation 

to the economic effect of pesticide use; 

- state control of their import into the customs territory, registration, 

production, storage, transportation, trade and use; 

- validity of their application; 

- minimization of pesticide use through the introduction of organic farming and 

other environmentally friendly, non-chemical methods of plant protection; 
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- safety for human health and the environment during their production, testing 

and use subject to compliance with the requirements established by state standards, 

sanitary norms, regulations and other normative documents; 

- unity of state policy on pesticide-related activities. 

 

Table 1 

Manufacturers and suppliers of technical means for Ukrainian market related to 

pesticides 

Country of origin Company Self-propelled sprayers 

EU countries 

Germany Amazone + 

Denmark Hardi + 

Italy ɺargam + 

France Techoma,  + 

Netherlands Kverneland - 

Denmark Bogballe - 

France Sulky, Brochard - 

Germany Rauch - 

North American countries 

USA John Deere, Challenger + 

ʂʨʘʾʥʠ ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ 

Brazil Jacto, Stara + 

Ukraine 

Boguslav Agricultural Machinery + 

Lvivagromashproekt + 

Agrotechnics - 

Khmilnyksilmash - 

Orikhivsilmash - 

 

Table 2 

Manufacturers and suppliers of technical means to the Ukrainian market in 2021 

Indexes Self-propelled sprayers 

Imports of new self-propelled sprayers to 

Ukraine, pcs. 
340 

Major importers of sprayers, % Bison ï 11; Agrotek ï 10; 

Agroresource ï 7; Rise ï 7 

The most popular brands of sprayers 

imported to Ukraine, % 

John Deere ï 32; Case ï 29; 

Hagie ï 7; Tecnoma ï 7 

Imports of secondary market of self-propelled 

sprayers to Ukraine, pcs. 
45 
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ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʩʝʨʚʽʩʥʦʾ 

ʤʦʜʝʣʽ ʦʨʛʘʥʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʥʦʚʣʝʥʥʷʤ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ 

ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʠʟʢʦʶ ʦʙôʻʢʪʠʚʥʠʭ ʪʘ ʩʫʙôʻʢʪʠʚʥʠʭ 

ʬʘʢʪʦʨʽʚ: ʨʝʬʦʨʤʘ ʪʨʘʥʩʧʦʨʪʫ [1], ʧʝʨʝʭʽʜ ʥʘ ʝʢʦʥʦʤʽʯʥʽ ʤʝʪʦʜʠ ʫʧʨʘʚʣʽʥʥʷ [2], 

ʩʪʚʦʨʝʥʥʷ ʩʝʨʚʽʩʥʦʾ ʩʠʩʪʝʤʠ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʟ ʚʽʜʤʦʚʦʶ ʚʽʜ 

ʙʶʜʞʝʪʥʦʾ ʩʠʩʪʝʤʠ ʬʽʥʘʥʩʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ [3], 

ʧʝʨʝʭʽʜ ʥʘ ʢʦʥʪʨʘʢʪ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʠ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ 

ʥʠʟʴʢʘ ʥʘʜʽʡʥʽʩʪʴ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʪʘ ʩʪʘʨʽʥʥʷ ʧʘʨʢʫ [4], ʩʫʪʪʻʚʽ 

ʚʪʨʘʪʠ ʯʝʨʝʟ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ ʣʦʛʽʩʪʠʯʥʽ ʧʨʠʯʠʥʠ ʦʨʛʘʥʽʟʘʮʽʾ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ [5]. 

ʋ ʪʝʟʠʩʘʭ ʚʠʢʦʨʠʩʪʘʥʽ ʢʣʘʩʠʯʥʽ ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʽʜʦʤʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʡʤʦʚʽʨʥʽʩʥʦ-ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ. 

ɻʦʣʦʚʥʠʡ ʧʨʠʥʮʠʧ, ʧʦʢʣʘʜʝʥʠʡ ʦʩʥʦʚʦʶ ʜʦʩʣʽʜʞʝʥʥʷ, ʮʝ ʧʝʨʝʚʽʨʢʘ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʡʦʛʦ ʫʥʽʤʦʜʘʣʴʥʦʩʪʽ (ʨʠʩʫʥʦʢ 1). ʋ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʦʢʘʟʘʥʦ, ʱʦ ʽʩʥʫʶʯʘ 

ʩʠʩʪʝʤʘ ʘʥʘʣʽʟʫ ʨʦʙʦʪʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʧʘʨʢʫ ʣʽʩʦʚʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʋʢʨʘʾʥʠ 

ʯʘʩʪʦ ʢʦʨʠʩʪʫʻʪʴʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝʜʦʩʪʦʚʽʨʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. ʋ ʥʘʫʢʦʚʽʡ 

ʣʽʪʝʨʘʪʫʨʽ ʧʨʦʙʣʝʤʘ ʯʘʩʪʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʧʦʧʫʣʷʨʥʦʶ ʬʨʘʟʦʶ ï ʩʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦ ʣʽʢʘʨʥʽ, ʢʦʣʠ ʙʽʤʦʜʘʣʴʥʽ ʽ ʥʘʚʽʪʴ ʤʫʣʴʪʠʤʦʜʘʣʴʥʽ ʜʘʥʽ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʻʜʠʥʘ ʚʠʙʽʨʢʘ, ʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʭʦʜʠʪʴ ʨʝʟʫʣʴʪʘʪ, ʱʦ ʥʝ ʤʘʻ 

ʬʽʟʠʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʘʙʦ ʩʧʦʪʚʦʨʶʻ ʦʙôʻʢʪʠʚʥʫ ʩʠʪʫʘʮʽʶ. 

ʇʨʠʢʣʘʜʦʤ ʤʦʞʝ ʙʫʪʠ ʩʝʨʝʜʥʽʡ ʯʘʩ ʧʨʦʩʪʦʶ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ 

ʨʦʙʽʪ ʥʘ ʨʝʤʦʥʪʽ [6]: ʪʘʢ ʷʢ ʨʝʤʦʥʪ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʚ ʨʽʟʥʦʤʫ ʦʙʩʷʟʽ (ʊʆ-2, 

ʊʆ-3, ʨʝʤʦʥʪ), ʪʦ ʡ ʧʨʦʩʪʠʡ ʩʫʪʪʻʚʦ ʟʤʽʥʶʻʪʴʩʷ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʥʷʪʪʷ 

çʩʝʨʝʜʥʽʡ ʧʨʦʩʪʠʡè ʧʨʠ ʧʨʘʚʠʣʴʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʽʡ ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ 

ʽʥʞʝʥʝʨʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʥʘʫʢʦʚʦʤʫ ʘʥʘʣʽʟʽ, ʤʦʞʣʠʚʽ ʧʦʤʠʣʢʦʚʽ ʚʠʩʥʦʚʢʠ. 

ʅʘʧʨʠʢʣʘʜ, ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʥʘʷʚʥʦʩʪʽ ʯʘʩʫ ʧʨʦʚʝʜʝʥʥʷ ʦʟʜʦʨʦʚʯʠʭ ʟʘʭʦʜʽʚ ʧʽʜ 

ʯʘʩ ʟʘʭʦʜʫ ʤʘʰʠʥʠ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʥʘ ʩʪʘʥʮʽʷʭ ʘʚʪʦʧʘʨʢʫ ʣʽʩʦʚʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚ. 

ʅʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʧʦʪʨʝʙʫʻ ʟʤʽʥʠ 

ʧʨʘʚʠʣ ʬʦʨʤʫʚʘʥʥʷ ʚʠʭʽʜʥʦʾ ʚʠʙʽʨʢʠ ʘʙʦ ʚʽʜʤʦʚʠ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʷʢ ʨʝʤʦʥʪ. 
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ɸʥʘʣʽʟ ʫʥʽʤʦʜʘʣʴʥʦʩʪʽ ʚʠʙʽʨʢʠ ʜʘʥʠʭ ʩʣʽʜ ʧʦʯʠʥʘʪʠ ʟ ʦʙʯʠʩʣʝʥʥʷ ʙʘʟʦʚʠʭ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ  ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ  

(ʩʬʦʨʤʦʚʘʥʦʾ ʟʘ ʧʝʚʥʠʤʠ ʧʨʘʚʠʣʘʤʠ ʚʠʙʽʨʢʠ ʚ ʦʙôʻʤʽ ) ʜʘʥʠʭ ʽ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ  ʟʘ ʚʽʜʦʤʠʤʠ ʬʦʨʤʫʣʘʤʠ [3]: 

      (1) 

     (2) 

 

 

ʈʠʩ. 1. ɸʣʛʦʨʠʪʤ ʧʝʨʝʚʽʨʢʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʥʘ ʫʥʽʤʦʜʘʣʴʥʽʩʪʴ 
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ʇʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʫʢʫʧʥʦʩʪʽ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʫʥʽʤʦʜʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʩʣʽʜ ʚʠʢʦʥʘʪʠ ʘʥʘʣʽʟ ʾʭ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʟʘʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʪʘʢʠʭ ʮʽʣʝʡ: 

ʧʝʨʝʚʽʨʢʘ ʥʝʟʘʣʝʞʥʦʩʪʽ ʚʠʙʨʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʤʽʞ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʚʠʟʥʘʯʝʥʥʷ ʧʦʨʷʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ. 

ɿ ʨʦʟʨʘʭʦʚʘʥʠʭ ʜʘʥʠʭ ʚʪʨʘʪ ʚʠʧʣʠʚʘʻ: 40,3% ʚʪʨʘʪ ʧʦʚôʷʟʘʥʦ ʟ ʧʨʦʩʪʦʻʤ ʚ 

ʦʯʽʢʫʚʘʥʥʽ ʧʣʘʥʦʚʦ-ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ 

ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ (ʟ ʦʯʽʢʫʚʘʥʥʷʤ ʚʽʜʧʨʘʚʢʠ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥʠ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ), ʧʣʘʥʦʚʦ-ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʽ 

ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪ ʩʢʣʘʜʘʶʪʴ ʫ ʚʪʨʘʪ 32,5% ʅʘʡʙʽʣʴʰʽ ʚʪʨʘʪʠ ʟ 

ʫʩʽʭ ʚʠʜʽʚ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʧʨʠʧʘʜʘʻ ʥʘ ʊʆ-2 (9,5%), 

ʥʝʧʣʘʥʦʚʽ ʨʝʤʦʥʪʠ ʨʘʟʦʤ ʟ ʦʯʽʢʫʚʘʥʥʷʤ ʥʝʧʣʘʥʦʚʽ ʨʝʤʦʥʪʠ ʪʘ ʦʯʽʢʫʚʘʥʥʷʤ 

ʧʝʨʝʩʠʣʢʠ ʩʪʘʥʦʚʣʷʪʴ 25,2 % ʫ ʚʪʨʘʪʘʭ (ʧʦʚôʷʟʘʥʽ ʟ ʥʠʟʴʢʦʶ ʥʘʜʽʡʥʽʩʪʶ ʤʘʰʠʥ 

ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ). 

ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʩʝʨʚʽʩʥʦʾ ʩʠʩʪʝʤʠ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʪʘʢ ʷʢ ʚʦʥʠ ʚʽʜʙʠʚʘʶʪʴ ʣʠʰʝ ʟʦʚʥʽʰʥʽ ʩʪʦʩʦʚʥʦ 

ʩʝʨʚʽʩʫ ʧʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ ʯʠ ʧʝʨʝʜʚʽʜʤʦʚʥʠʭ 

ʩʪʘʥʽʚ ʫʩʫʚʘʻʪʴʩʷ ʷʢ ʧʨʠ ʥʝʧʣʘʥʦʚʦʤʫ ʟʘʭʦʜʽ ʤʘʰʠʥʠ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ 

ʧʫʥʢʪʽ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʘ ʡ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʣʘʥʦʚʦ-

ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ. 
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ɿa ʚiʜoʤocʪi ʧpo piʚeʥʴ poʜʶʯocʪi ˇpʫʥʪʫ cʴoʛoʜʥi ʜoʚoʜʠʪʴcʷ ʧʣaʪʠʪʠ 

ʯʠʤaʣi ʢoʰʪʠ. ʎiʥa aʛpoxiʤiʯʥoʛo oʙcʪeʞeʥʥʷ ʟ ʚiʜʙopoʤ ʧpoʙ i cʢʣaʜaʥʥʷʤ 

ʢapʪoʛpaʤ ʢoʣʠʚaʻʪʴcʷ ʚiʜ 200 ʜo 350 ʛpʥ/ʟpaʟoʢ. Aʣe, ʧpaʢʪʠʢa ʧoʢaʟʫʻ, 

eʢoʥoʤʠʪʠ ʥa aʛpoxiʤiʯʥoʤʫ oʙcʪeʞeʥʥi ʥe ʤoʞʥa, aʜʞe ʟ ʡoʛo ʜoʧoʤoʛoʶ 

ʟ'ʷʚʣʷʻʪʴcʷ ʤoʞʣʠʚicʪʴ paʮioʥaʣʴʥo cʧʣaʥʫʚaʪʠ ʤiʥepaʣʴʥe ʞʠʚʣeʥʥʷ i 

cʢopoʪʠʪʠ ʚʠʪpaʪʠ ʥa ʜoʙpʠʚa. ɹeʟ iʥʬopʤaʮiʾ ʧpo ʧoʪpeʙʠ pocʣʠʥ ʚ eʣeʤeʥʪax 

ʞʠʚʣeʥʥʷ, a ʪaʢoʞ ʾx ʥaʷʚʥocʪi ʚ ˇpʫʥʪi ʥeʤoʞʣʠʚo oʜepʞʫʚaʪʠ cʪaʙiʣʴʥo 

ʚʠcoʢi ʫpoʞaʾ. ʂoʣʠ ʟacʪocoʚʫʶʪʴ ʤaʣi ʜoʟʠ ʜoʙpʠʚ (ʥaʡʯacʪiʰe ʧpʠ ciʚʙi ʪa ʥa 

oʧepaʮiʷx ʧiʜʞʠʚʣeʥʥʷ), ʮiʣʢoʤ ʤoʞʥa cʢopʠcʪaʪʠcʷ icʥʫʶʯʠʤʠ aʛpoxiʤiʯʥʠʤʠ 

ʧacʧopʪaʤʠ ʧoʣiʚ 5-7 piʯʥoʾ ʜaʚʥocʪi. Aʣe ʷʢʱo ʚ ʛocʧoʜapcʪʚi ʧpaʮʶʶʪʴ ʟa 

iʥʪeʥcʠʚʥʠʤʠ ʪexʥoʣoʛiʷʤʠ (ʙiʣʴʰe 120 ʢʛ ʜ.p./ʛa), poʟpaxʫʥʢʠ ʥopʤ ʚʥeceʥʥʷ 

ʜoʙpʠʚ ʧpoʚoʜʷʪʴ ʙaʣaʥcoʚʠʤʠ i ʥopʤaʪʠʚʥʠʤ ʤeʪoʜaʤʠ, ʜʣʷ ʷʢʠx ʚʞe 

ʥeoʙxiʜʥi ʜocʪoʚipʥi ʚiʜoʤocʪi ʧpo ʧoʪoʯʥʠʡ aʛpoxiʤiʯʥʠʡ cʢʣaʜ ˇpʫʥʪiʚ. 

Cʫʯacʥi cʠcʪeʤʠ ʜʣʷ oʧocepeʜʢoʚaʥoʛo aʥaʣiʟʫ ʚʣacʪʠʚocʪeʡ ˇpʫʥʪʫ. ɼʣʷ 

eʬeʢʪʠʚʥoʛo ʚeʜeʥʥʷ cʫʯacʥoʛo pocʣʠʥʥʠʮʪʚa ʚʢpaʡ ʚaʞʣʠʚo ʟʥaʪʠ ʜʠʥaʤiʢʫ 

ʟʤiʥʠ ʚ ʯaci [1] ʪa ʧpocʪopi piʚʥʷ [2] ʤicʮeʚʠʟʥaʯeʥʠx ʧapaʤeʪpiʚ 

ciʣʴcʴʢoʛocʧoʜapcʴʢoʛo ʧoʣʷ. ʇpocʪiʰʠʡ cʧociʙ ʚʠpiʰeʥʥʷ ʪaʢoʾ ʟaʜaʯi ʣeʞʠʪʴ 

ʚ ʧʣoʱʠʥi ʚiʜʙopʫ ʯʠceʣʴʥʠx ʧpoʙ ˇpʫʥʪʫ ʟ ʥacʪʫʧʥʠʤ ʾx aʛpoxiʤiʯʥʠʤ 

aʥaʣiʟoʤ ʪa ʧoʙʫʜoʚoʶ ʚiʜʧoʚiʜʥʠx ʢapʪoʛpaʤ. ʅaʞaʣʴ, ʷʢ ʚiʜʤiʯeʥo, ʪaʢʠʡ 

ʧiʜxiʜ ʤaʻ ʪoʡ ʚeʣʠʢʠʡ ʥeʜoʣiʢ, ʱo ʡoʛo ʧpoʜʫʢʪʠʚʥicʪʴ ʚeʣʴʤʠ ʥʠʟʴʢa, a 

ʚapʪicʪʴ ʜocʪaʪʥʴo ʚʠcoʢa. Caʤe ʪoʤʫ ʚ cʚiʪi iʥʪeʥcʠʚʥo i ʰʠpoʢo ʚeʜʫʪʴcʷ 

ʥaʫʢoʚi ʜocʣiʜʞeʥʥʷ ʚ ʥaʧpʷʤʢʫ ʧoʰʫʢʫ ʤoʞʣʠʚocʪeʡ oʪpʠʤʫʚaʪʠ ʜocʪoʚipʥʫ 

iʥʬopʤaʮiʶ ʧpo cʪaʥ ʧoʣʷ ʟ ʚʠcoʢoʶ ʧpoʜʫʢʪʠʚʥicʪʶ ʪa ʥʠʟʴʢoʶ coʙiʚapʪicʪʶ. 

Oʜʥʠʤ ʟ ʪaʢʠx ʥaʧpʷʤʢiʚ ʻ ʚʠʢopʠcʪaʥʥʷ oʧocepeʜʢoʚaʥoʾ iʥʬopʤaʮiʾ ʧpo cʪaʥ 

ˇpʫʥʪʫ ʟ ʥaʜiʡʥʠʤ aʣʛopʠʪʤoʤ ʧepepaxʫʥʢʫ ʪaʢoʾ iʥʬopʤaʮiʾ ʚ oʙôʻʢʪʠʚʥo 

ʥeoʙxiʜʥi ʜaʥi ï ʥaʧpʠʢʣaʜ, ʪaʢʠx, ʷʢ piʚeʥʴ ʧoʞʠʚʥʠx peʯoʚʠʥ, ʛʫʤʫcʫ, 

ʚoʣoʛocʪi, ʤiʢpoeʣeʤeʥʪiʚ ʪoʱo ʚ ˇpʫʥʪi. Eʬeʢʪʠʚʥʠʤʠ oʧocepeʜʢoʚaʥʠʤʠ 

ʜaʥʠʤʠ cʪaʥʫ ˇpʫʥʪʫ ʤoʞʫʪʴ ʙʫʪʠ ʧoʢaʟʥʠʢʠ eʣeʢʪpʠʯʥoʾ ʧpoʚiʜʥocʪi ˇpʫʥʪʫ, 

ʚeʣʠʯʠʥa ʜieʣeʢʪpʠʯʥoʾ ʧpoʥʠʢʥocʪi, ʤaʛʥiʪʥi ʚʣacʪʠʚocʪi ʪoʱo. ɺaʞʣʠʚʠʤ 
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acʧeʢʪoʤ, ʪaʢoʞ, ʻ ʚʠʤipʶʚaʥʥʷ ʚʣacʪʠʚocʪeʡ i ʚcʪaʥoʚʣeʥʥʷ cʢʣaʜʫ ˇpʫʥʪoʚʠx 

ʛaʟiʚ ʷʢ ʤoʞʣʠʚʠx iʥʜʠʢaʪopiʚ cʪaʥʫ ˇpʫʥʪʫ. 

ˆpʫʥʪ cʢʣaʜaʻʪʴcʷ ʟ ʪpʴox ʬaʟ ï ʪʚepʜoʾ, piʜʢoʾ i ʛaʟoʧoʜiʙʥoʾ, a ʪaʢoʞ 

ʙioʣoʛiʯʥoʾ ʯacʪʠʥʠ - ˇpʫʥʪoʚoʾ ʙioʪʠ (ˇpʫʥʪoʚoʾ ʬʣopʠ, ʬaʫʥʠ, ʙaʢʪepiʡ, ʛpʠʙiʚ, 

ʤiʢpoopʛaʥiʟʤiʚ ʪoʱo). ʊʚepʜa ʬaʟa ï ʮe ocʥoʚa ˇpʫʥʪʫ, ʷʢa cʢʣaʜaʻʪʴcʷ ʟ 

ʤiʥepaʣʴʥoʾ ʪa opʛaʥiʯʥoʾ ʯacʪʠʥ. ʄiʥepaʣʴʥa peʯoʚʠʥa ʙiʣʴʰocʪi ˇpʫʥʪiʚ 

cʢʣaʜaʻ 80-90% ʪʚepʜoʾ ʬaʟʠ, ʷʢa ʚxoʜʠʣa ʜo cʢʣaʜʫ ʤaʪepʠʥcʴʢoʾ ʧopoʜʠ. ɿa 

ʚeʣʠʯʠʥoʶ ʤiʥepaʣʴʥi ʯacʪʠʥʢʠ ˇpʫʥʪʫ, aʙo ʪaʢ ʟʚaʥi ʤexaʥiʯʥi eʣeʤeʥʪʠ, 

ʜiʣʷʪʴ ʥa ʬpaʢʮiʾ. ʇiʜ ʬiʟʠʯʥʠʤʠ ʧapaʤeʪpaʤʠ ˇpʫʥʪʫ poʟʫʤiʶʪʴ ʡoʛo ʪʚepʜicʪʴ, 

ʱiʣʴʥicʪʴ ʪʚepʜoʾ ʬaʟʠ, ʱiʣʴʥicʪʴ cʢʣaʜeʥʥʷ (oʙôʻʤʥa ʤaca), ʧopʠcʪicʪʴ 

(ʰʧapʫʚaʪicʪʴ), ʧʣacʪʠʯʥicʪʴ, ʣʠʧʢicʪʴ, ʚoʣoʛicʪʴ ʪoʱo. ɺaʞʣʠʚe ʟʥaʯeʥʥʷ ʜʣʷ 

ʚʠʢoʥaʥʥʷ ʤexaʥiʟoʚaʥʠx poʙiʪ ʚ pocʣʠʥʥʠʮʪʚi ʤaʻ peʣʴʻʬ ʧoʚepxʥi ʧoʣʷ.  

ʇiʜ xiʤiʯʥʠʤʠ ʧapaʤeʪpaʤʠ poʟʫʤiʶʪʴ ʥaʷʚʥicʪʴ ʚ ˇpʫʥʪi ʧoʞʠʚʥʠx 

peʯoʚʠʥ (ʥacaʤʧepeʜ ʮe aʟoʪ, ʬocʬop ʪa ʢaʣiʡ), ʚaʞʢʠx ʤeʪaʣiʚ ʪa iʥʰʠx 

peʯoʚʠʥ. ʅaʧpʠʢʣaʜ, ʢʠcʣoʪʥicʪʴ ˇpʫʥʪʫ ï ʚʠʟʥaʯaʻ ʜocʪʫʧʥicʪʴ eʣeʤeʥʪiʚ 

ʞʠʚʣeʥʥʷ ʜʣʷ pocʣʠʥ, a ʟʥaʯʠʪʴ ʫʤoʚʠ pocʪʫ i poʟʚʠʪʢʫ pocʣʠʥ. 

ʅeoʙxiʜʥo ʚʠʜiʣʠʪʠ, ʷʢ oʢpeʤʠʡ ʧapaʤeʪp, ʛaʟoʚʫ ʬaʟʫ ˇpʫʥʪʫ ï ʮe cʫʤiʰ 

ʛaʟiʚ i ʣeʪʢʠx opʛaʥiʯʥʠx cʧoʣʫʢ, ʷʢi ʟaʧoʚʥʶʶʪʴ ʧopʠ ˇpʫʥʪʫ. Ocʥoʚʥʠʤʠ 

ʜʞepeʣaʤʠ ʥaʜxoʜʞeʥʥʷ ʧoʚiʪpʷ ʚ ˇpʫʥʪ ʻ ʧpʠʟeʤʥʠʡ ʰap aʪʤocʬepʠ i ʛaʟʠ, ʷʢi 

ʫʪʚopʶʶʪʴcʷ ʚ ˇpʫʥʪi. ɺoʥo ʧoʪpiʙʥe ʜʣʷ ʜʠxaʥʥʷ ʢopeʥiʚ pocʣʠʥ, aepoʙʥʠx 

ʤiʢpoopʛaʥiʟʤiʚ, ʪʚapʠʥʥʠx opʛaʥiʟʤiʚ. 

Eʣeʢʪpoʧpoʚiʜʥicʪʴ ˇpʫʥʪʫ. ʇiʜ eʣeʢʪpoʧpoʚiʜʥicʪʶ ˇpʫʥʪʫ poʟʫʤiʶʪʴ 

ʟʜaʪʥicʪʴ ˇpʫʥʪʫ ʧpoʧʫcʢaʪʠ eʣeʢʪpʠʯʥʠʡ cʪpʫʤ ʧiʜ ʜiʻʶ eʣeʢʪpʠʯʥoʛo ʧoʣʷ 

oʙepʥeʥo ʜo ʧʠʪoʤoʛo eʣeʢʪpʠʯʥoʛo oʧopʫ, i ʚʠpaʞaʻʪʴcʷ ʚ oʜʠʥʠʮʷx 

ʤiʣiciʤeʥc ʥa ʤeʪp (ʤCʤ/ʤ). ɼʣʷ ʚʠʟʥaʯeʥʥʷ eʣeʢʪpoʧpoʚiʜʥocʪi ˇpʫʥʪʫ 

ʟʚʠʯaʡʥo ʚʠʟʥaʯaʶʪʴ ʡoʛo eʣeʢʪpooʧip. ʇʠʪoʤʠʡ oʧip ï ʚeʣʠʯʠʥa ʟʚopoʪʥa 

ʧʠʪoʤiʡ ʧpoʚiʜʥocʪi ʛpʫʥʪiʚ. Eʣeʢʪpoʥʥa ʧpoʚiʜʥicʪʴ ʧopiʜ i ʤiʥepaʣiʚ 

(cʢʣaʜoʚʠx ˇpʫʥʪʫ) ʥe ʚeʣʠʢa ï 10
-7
-10

-15
 Cʤ/cʤ, i ʾx ʙeʟ ocoʙʣʠʚoʾ ʧoxʠʙʢʠ 

ʤoʞʥa ʚiʜʥecʪʠ ʜo ʜieʣeʢʪpʠʢiʚ. ʊoʤʫ cʫxʠʡ ˇpʫʥʪ ʧpoʚoʜʠʪʴ cʪpʫʤ ʜʫʞe 

ʧoʛaʥo. ˆpʫʥʪʠ ʚ ocʥoʚʥoʤʫ ʚoʣoʜiʶʪʴ ioʥʥoʶ ʧpoʚiʜʥicʪʶ; eʣeʢʪpʠʯʥa 

ʧpoʚiʜʥicʪʴ ʟôʷʚʣʷʻʪʴcʷ ʣʠʰe ʧpʠ ʧoʧaʜaʥʥi ʚ ʥʠx ʚoʜʠ ʟaʚʜʷʢʠ poʟʯʠʥeʥʥʶ i 

ʜʠcoʮiaʮiʾ ʧpʠcʫʪʥix ʚ ˇpʫʥʪi eʣeʢʪpoʣiʪiʚ. ʇoʚepxʥʷ ˇpʫʥʪoʚʠx ʯacʪʠʥoʢ 

"ʚoʣoʜiʻ" ʟʜaʪʥicʪʶ ʧpoʚoʜʠʪʠ eʣeʢʪpʠʯʥʠʡ cʪpʫʤ. ɺeʣʠʯʠʥa cʪpʫʤʫ 

ʟʙiʣʴʰʫʻʪʴcʷ ʧpʠ ʟʤeʥʰeʥʥi ʢoʥʮeʥʪpaʮiʾ poʟʯʠʥʫ ʚ ʧopax ˇpʫʥʪʫ, a ʪaʢoʞ ʧpʠ 

ʟʤeʥʰeʥi paʜiʫcʫ ʧip. ʋ oʙox ʚʠʧaʜʢax ʟaʛaʣʴʥa ʢiʣʴʢicʪʴ ioʥiʚ ʚ oʙ'ʻʤi 

ʧapoʚoʛo poʟʯʠʥʫ ʟʤeʥʰʫʻʪʴcʷ ʰʚʠʜʰe, ʥiʞ ʯʠcʣo ioʥiʚ ʜʠʬʫʟʥoʛo ʰapʫ. ʇpʠ 

ʮʴoʤʫ ʯacʪʢa ʫʯacʪi ʧoʚepxʥeʚʠx ioʥiʚ ʚ ʟaʛaʣʴʥoʤʫ ʧepeʥeceʥʥi eʣeʢʪpʠʢʠ 

ʯepeʟ ʜʠcʧepcʥʫ ʬaʟʫ ˇpʫʥʪʫ ʟpocʪaʻ. 

Eʣeʢʪpoʧpoʚiʜʥicʪʴ ˇpʫʥʪʫ ʟaʣeʞʠʪʴ ʚiʜ ʢiʣʴʢox ʚaʞʣʠʚʠx ʬaʢʪopiʚ, cepeʜ 

ʷʢʠx ʧoʪpiʙʥo ʚiʜʤiʪʠʪʠ: ʤiʥepaʣoʛiʯʥʠʡ i ʛpaʥʫʣoʤeʪpʠʯʥʠʡ cʢʣaʜ, ʚoʣoʛicʪʴ, 

ʢoʥʮeʥʪpaʮiʷ coʣeʡ ʫ ˇpʫʥʪoʚoʤʫ poʟʯʠʥi,ʚʤicʪʫ ʧoʚiʪpʷ, piʚʥʷ ʪeʤʧepaʪʫpʠ, 

ʬopʤʠ i poʟʤipʫ ʯacʪʠʥoʢ ˇpʫʥʪʫ i ʾx cʪpʫʢʪʫpa. Eʣeʢʪpoʧpoʚiʜʥicʪʴ cʠʣʴʥo 

ʟpocʪaʻ iʟ ʟʙiʣʴʰeʥʥʷʤ ʚʤicʪʫ ʚoʜʠ ʜo ʜocʷʛʥeʥʥʷ ʚoʣoʛoʥacʠʯeʥocʪi ˇpʫʥʪʫ, a 

ʧoʪiʤ ʟaʣʠʰaʻʪʴcʷ ʧopiʚʥʷʥo ʧocʪiʡʥoʶ. Oʧip ˇpʫʥʪʫ ʥʠʞʯe ʪoʯʢʠ ʟaʤepʟaʥʥʷ 
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piʟʢo ʟpocʪaʻ, ʪoʜi ʷʢ ʧpʠ ʧoʟʠʪʠʚʥʠx ʪeʤʧepaʪʫpax ʚiʥ ʟʤiʥʶʻʪʴcʷ ʥeʟʥaʯʥo. 

Xoʯa ʧpʠ ʟaʜaʥiʡ ʚoʣoʛocʪi oʧip ˇpʫʥʪʫ ʚʠʟʥaʯaʻʪʴcʷ ʚ ocʥoʚʥoʤʫ ʚʤicʪoʤ 

eʣeʢʪpoʣiʪiʚ, ʧpoʪe ʚʠʜ ˇpʫʥʪʫ ʪaʢoʞ ʤaʻ icʪoʪʥe ʟʥaʯeʥʥʷ. 

Poʟpoʙʢa ʤexaʥiʟoʚaʥoʛo ʧpoʮecʫ ʚʠʤipʶʚaʥʥʷ Eʇ ʪa Eʄ ʚʣacʪʠʚocʪeʡ 

ʛpʫʥʪʫ. ʅa cʴoʛoʜʥiʰʥiʡ ʜeʥʴ ʚiʜoʤo, ʱo ʚci ʥoʚi ʤexaʥiʟoʚaʥi ʪexʥoʣoʛiʾ ʚ 

pocʣʠʥʥʠʮʪʚi, ʱo poʟpoʙʣʷʶʪʴcʷ, ʧoʚʠʥʥi ʚiʜʧoʚiʜaʪʠ ʫʤoʚaʤ ʟaʧpoʚaʜʞeʥʥʷ 

cʠcʪeʤʠ ʪoʯʥoʛo ʟeʤʣepoʙcʪʚa. ʊaʢʠʡ ʧiʜxiʜ cʪaʻ ʢʣʶʯoʚʠʤ ʜo ʚʠpiʰeʥʥʷ 

ʙaʛaʪʴox ʧoʪoʯʥʠx ʧpoʙʣeʤ pocʣʠʥʥʠʮʪʚa. ʋʤoʚaʤʠ ʟaʧpoʚaʜʞeʥʥʷ cʫʯacʥʠx 

ʪexʥoʣoʛiʡ ʻ: ʥaʷʚʥicʪʴ ʪexʥiʯʥʠx ʤoʞʣʠʚocʪeʡ ʜʣʷ poʟʢpʠʪʪʷ cʢʣaʜʥʠx 

ʧpoʮeciʚ pocʪʫ i poʟʚʠʪʢʫ ʬiʪoʮeʥoʟiʚ ʚ ʢoʥʢpeʪʥʠx ʫʤoʚax ˇpʫʥʪʫ; eʢoʥoʤiʯʥa 

ʜoʮiʣʴʥicʪʴ ʚiʜcʪeʞeʥʥʷ ʟʤiʥ cʪaʥʫ ˇpʫʥʪʫ ʟ ʚʠʢopʠcʪaʥʥʷʤ ʢoʤʧ'ʶʪepʥoʛo 

ʢoʥʪpoʣʶ i ʫʧpaʚʣiʥʥʷ; ʟacʪocʫʚaʥʥʷ cʠcʪeʤ ʟ ʚʠcoʢoʶ ʧpocʪopoʚoʶ 

poʟʜiʣʴʥoʶ ʟʜaʪʥicʪʶ; ʚʠʢopʠcʪaʥʥʷ cʫʯacʥʠx ʚʠcoʢoʰʚʠʜʢicʥʠx ʢaʥaʣiʚ 

ʪeʣeʢoʤʫʥiʢaʮiʾ. 

ʅaʞaʣʴ, ʫ ʟʚ'ʷʟʢʫ ʟ ʚʠcoʢʠʤʠ ʚʠʤoʛaʤʠ ʜo ʥaʜiʡʥocʪi ʪa oʙ'ʻʢʪʠʚʥocʪi 

ʤicʮeʚʠʟʥaʯeʥoʾ iʥʬopʤaʮiʾ, ʰʠpoʢoʛo poʟʧoʚcʶʜʞeʥʥʷ ʤeʪoʜʠ ʚʠʤipʶʚaʥʥʷ 

Eʇ ʪa ʤaʛʥiʪʥʠx ʚʣacʪʠʚocʪeʡ ʜʣʷ oʮiʥʢʠ cʪaʥʫ ˇpʫʥʪʫ ʧoʢʠ ʱo ʥe ʥaʙʫʣʠ, 

ocʢiʣʴʢʠ peʟʫʣʴʪaʪʠ oʙcʪeʞeʥʥʷ ʜoʚoʜʠʪʴcʷ ʢaʣiʙpʫʚaʪʠ, ʪoʙʪo ʟicʪaʚʣʷʪʠ ʟ 

ʜaʥʠʤʠ, oʜepʞaʥʠʤʠ ʥa ˇpʫʥʪax ʟ ʚiʜoʤʠʤʠ ʚʣacʪʠʚocʪʷʤʠ. ʇpaʢʪʠʯʥe 

ʟacʪocʫʚaʥʥʷ ʙeʟʢoʥʪaʢʪʥʠx ʤeʪoʜiʚ ʤoʞʣʠʚo ʪiʣʴʢʠ ʧicʣʷ cʢʣaʜaʥʥʷ apxiʚʫ 

eʪaʣoʥʥʠx ʟpaʟʢiʚ ˇpʫʥʪʫ. ʂpiʤ ʪoʛo ʞ ʜeʷʢi ʧpʠʣaʜʠ ʤaʶʪʴ ʜocʠʪʴ ʚeʣʠʢʫ ʮiʥʫ. 

ʅeoʙxiʜʥo, ʪaʢoʞ, ʚʠpiʰʠʪʠ ʧpoʙʣeʤʫ aʚʪoʤaʪʠʟaʮiʾ ʜocʪaʚʢʠ iʥʬopʤaʮiʾ ʚiʜ, 

ʥaʧpʠʢʣaʜ, ʛaʤʤa-cʧeʢʪpoʤeʪpa ʧpʠ cʢaʥʫʚaʥʥi pʫʯʥʠʤ ʚapiaʥʪoʤ ʜo 

aʚʪoʤaʪʠʟoʚaʥoʛo poʙoʯoʛo ʤicʮʷ (APʄ) aʛpoʥoʤa. ʅaʧpʠʢʣaʜ, ʷʢʱo cʪoʾʪʴ 

ʟaʜaʯa ʟiʙpaʪʠ iʥʬopʤaʮiʶ ʟ ʧʣoʱi ʫ ʜeʢiʣʴʢa ʪʠcʷʯ ʛeʢʪapiʚ, ʪo ʪaʢe ʟaʚʜaʥʥʷ ʻ 

ʜocʠʪʴ cʢʣaʜʥʠʤ ʪa ʚapʪicʥʠʤ. ʇoʢʠ ʱo, ʪaʢi cʠcʪeʤʠ ʚʠʢopʠcʪoʚʫʶʪʴcʷ ʚ 

ocʥoʚʥoʤʫ ʜʣʷ ʥaʫʢoʚʠx ʮiʣeʡ. 

 

 
Pʠc. 1. Cʢʣaʜoʚi eʣeʤeʥʪʠ ʤexaʪpoʥʥoʾ cʠcʪeʤʠ. 
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ɼʣʷ ʟaʙeʟʧeʯeʥʥʷ ʚʠcoʢoʛo piʚʥʷ aʚʪoʤaʪʠʟaʮiʾ ʧpoʮeciʚ ʟʙopʫ 

aʛpoʙioʣoʛiʯʥʠx ʧoʢaʟʥʠʢiʚ ʧoʣʷ ʥeoʙxiʜʥo ʟacʪocʫʚaʪʠ ʤexaʪpoʥʥi cʠcʪeʤʠ. 

ʄexaʪpoʥʥa cʠcʪeʤa oʙôʻʜʥʫʻ ʚ coʙi (pʠc. 1) eʣeʢʪpoʤexaʥiʯʥi 

ʢoʤʧoʥeʥʪʠ ʟ cʠʣoʚoʶ eʣeʢʪpoʥiʢoʶ, eʣeʤeʥʪʠ ʷʢoʾ ʫʧpaʚʣʷʶʪʴcʷ ʟa 

ʜoʧoʤoʛoʶ ʤiʢpoʢoʥʪpoʣepiʚ, ʷʢʠʤʠ, ʫ cʚoʶ ʯepʛʫ ʢepʫʻ ʇʂ aʙo iʥʰi 

oʙʯʠcʣʶʚaʣʴʥi ʧpʠcʪpoʾ. ʇpʠ ʮʴoʤʫ ʤexaʪpoʥʥa cʠcʪeʤa, ʥe ʜʠʚʣʷʯʠcʴ ʥa 

ʚʠʢopʠcʪaʥʥʷ cʪaʥʜapʪʥʠx ʢoʤʧoʥeʥʪiʚ, ʙʫʜʫʻʪʴcʷ ʷʢ ʻʜʠʥʠʡ ʤoʥoʣiʪ, ʚ ʷʢoʤʫ 

oʙ'ʻʜʥaʥi ʚci ʯacʪʠʥʠ cʠcʪeʤʠ ʚoʻʜʠʥo ʙeʟ ʚʠʢopʠcʪaʥʥʷ ʟaʡʚʠx iʥʪepʬeʡciʚ 

ʤiʞ ʤoʜʫʣʷʤʠ. ɿoʢpeʤa, ʟacʪocoʚʫʶʪʴcʷ ʙeʟʧocepeʜʥʴo ʚʙʫʜoʚaʥi 

ʤiʢpoʢoʥʪpoʣepʠ, Aʎʇ, ʎAʇ, iʥʪeʣeʢʪʫaʣʴʥi cʠʣoʚi ʧepeʪʚopʶʚaʯi i ʪoʤʫ 

ʧoʜiʙʥe ʎe ʟʤeʥʰʫʻ ʤacʫ i poʟʤipʠ cʠcʪeʤʠ, ʧiʜʚʠʱʫʻ ʾʾ ʥaʜiʡʥicʪʴ i ʜaʻ ʜeʷʢi 

iʥʰi ʧepeʚaʛʠ. ɹʫʜʴ-ʷʢa cʠcʪeʤa, ʱo ʫʧpaʚʣʷʻ ʛpʫʧoʶ ʧpʠʚoʜiʚ ʤoʞe ʚʚaʞaʪʠcʷ 

ʤexaʪpoʥʥoʶ. 

 
Pʠc. 2. ɼiaʛpaʤa ʜocʣiʜʞeʥʥʷ ʯopʥoʟeʤʫ. 

 

 
Pʠc. 3. ɼiaʛpaʤa ʜocʣiʜʞeʥʥʷ cipoʛo ʣicoʚoʛo ˇpʫʥʪʫ. 

 

ʇpʠ ʜocʣiʜʞeʥʥi ʯopʥoʟeʤʫ (pʠc. 2), peʟʫʣʴʪaʪʠ ʧoʢaʟaʣʠ ʟʚôʷʟoʢ ʤiʞ Eʇ 

ʚʠʤipʷʥoʶ ʟa ʧepʰoʶ cxeʤoʶ U, Eʇ ʚʠʤipʷʥoʾ ʟa ʜpʫʛoʶ cxeʤoʶ ʥa ʛʣʠʙʠʥʫ 
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5 ʤʤ ï U1, 70 ʤʤ ï U2 i 150 ʤʤ ï U3. ɺiʜxʠʣeʥʥʷ xoʯ i ʙʫʣʠ, aʣe oʜʥopaʟoʚi, ʟa 

paxʫʥoʢ ʚʠʧaʜʢoʚʠx ʬaʢʪopiʚ (ʧepeʫʱiʣʴʥeʥʥʷ, ʧepeʟʚoʣoʞeʥʥʷ) ˇpʫʥʪʫ. 

Aʥaʣoʛiʯʥʫ ʢapʪʠʥʫ ʧoʢaʟʫʻ eʢcʧepʠʤeʥʪ ʥa cipoʤʫ ʣicoʚoʤʫ ˇpʫʥʪi 

(pʠc. 3). ʊʫʪ ʤʠ ʪaʢoʞ ʙaʯʠʤo cxoʞicʪʴ ʯoʪʠpʴox ʚʠʤipʶʚaʥʠx ʟʥaʯeʥʴ. 
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ʆʮʽʥʢʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʚʪʨʘʪ ʚʽʜ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʘ ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʽʚ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʧʽʜ ʯʘʩ ʧʣʘʥʫʚʘʥʥʷ ʧʨʦʻʢʪʽʚ ʟ ʚʽʜʥʦʚʣʝʥʥʷ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ 

ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʫ ʩʬʝʨʽ ʜʦʨʦʞʥʴʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɹʝʟʧʝʢʘ ʜʦʨʦʞʥʴʦʛʦ 

ʨʫʭʫ ï ʮʝ ʢʦʤʧʣʝʢʩ ʪʘ ʩʠʩʪʝʤʘ ʧʨʘʚʠʣ, ʟʘʭʦʜʽʚ ʽ ʟʘʩʦʙʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʤʦʚʠ 

ʙʝʟʧʝʯʥʦʛʦ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʷʢʽ ʻ ʟʘʧʦʨʫʢʦʶ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʜʝʨʞʘʚʠ 

ʽ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʤʽʨ ʚʘʥʪʘʞʥʠʭ ʪʘ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ, ʨʦʟʚʠʪʦʢ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʪʨʘʥʟʠʪʥʠʡ ʧʦʪʝʥʮʽʘʣ ʋʢʨʘʾʥʠ.  

ʄʽʞʥʘʨʦʜʥʠʤʠ ʝʢʩʧʝʨʪʘʤʠ ʽ ʟʦʢʨʝʤʘ ʉʚʽʪʦʚʦʛʦ ʙʘʥʢʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʋʢʨʘʾʥʘ ʚʥʘʩʣʽʜʦʢ ɼʊʇ ʚʪʨʘʯʘʻ 2 % ɺɺʇ. ɿʘ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ 

ʩʪʘʪʠʩʪʠʢʠ, ʚ ʩʝʨʝʜʥʴʦʤʫ 25 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ɼʊʇ ʚʠʥʠʢʘʶʪʴ ʟ 

ʧʨʠʯʠʥʠ ʥʝʟʘʜʦʚʽʣʴʥʦʛʦ ʩʪʘʥʫ ʜʦʨʽʛ ʪʘ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʘʩʦʙʽʚ ʟ ʦʨʛʘʥʽʟʘʮʽʾ 

ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʜʦ ʫʤʦʚ ʥʘ ʢʦʥʢʨʝʪʥʽʡ ʜʽʣʷʥʮʽ ʜʦʨʦʛʠ. ʇʨʠʥʮʠʧ ʦʮʽʥʢʠ ʚʪʨʘʪ 

ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʛʠʙʣʠʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʥʫʪʨʽʰʥʴʦ 

ʚʘʣʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʢʨʘʾʥʠ.  

ʉʢʣʘʜʥʽʩʪʴ ʦʮʽʥʢʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʚʪʨʘʪ ʧʦʣʷʛʘʻ ʫ ʟʙʦʨʽ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʫ. ɼʽʡʩʥʘ ʤʝʪʦʜʠʢʘ ʥʘʣʽʯʫʻ 

ʙʣʠʟʴʢʦ ʰʽʩʪʜʝʩʷʪʠ ʟʤʽʥʥʠʭ, ʪʨʠʜʮʷʪʠ ʬʦʨʤʫʣ, ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʤʦʛ 

ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʢʦʰʪʦʨʠʩʥʠʭ ʥʦʨʤ ʟʘ ʨʦʟʨʘʭʫʥʢʫ ʚʘʨʪʦʩʪʽ ʜʦʨʦʞʥʽʭ 

ʝʣʝʤʝʥʪʽʚ ʪʘ ʥʘʜʭʦʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ: ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ 
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ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ, ʋʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʅʘʮʽʦʥʘʣʴʥʦʾ 

ʧʦʣʽʮʽʾ ʋʢʨʘʾʥʠ, ʌʦʥʜʫ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ ʪʦʱʦ.  

ɿʛʽʜʥʦ ʟ ʢʣʘʩʠʯʥʠʤ ʤʝʪʦʜʦʤ, ʚʠʟʥʘʯʝʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʚʪʨʘʪ ʚʽʜ 

ɼʊʇ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʨʦʟʨʘʭʫʥʢʫ ʰʝʩʪʠ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʚʢʣʶʯʘʪʴ: 

-  ʤʝʜʠʯʥʽ ʚʠʪʨʘʪʠ; 

- ʚʠʨʦʙʥʠʯʽ ʚʪʨʘʪʠ: ʯʘʩʪʢʦʚʘ ʚʪʨʘʪʘ ʣʶʜʠʥʦʶ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʘʙʦ ʧʦʚʥʝ ʾʾ 

ʚʠʙʫʪʪʷ ʽʟ ʚʠʨʦʙʥʠʮʪʚʘ; 

- ʣʶʜʩʴʢʽ ʚʠʪʨʘʪʠ: ʥʝʤʘʪʝʨʽʘʣʴʥʽ ʚʠʪʨʘʪʠ ʚʥʘʩʣʽʜʦʢ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ 

ʞʠʪʪʷ ʪʘ ʚʪʨʘʯʝʥʽ; 

- ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʚʠʪʨʘʪʠ: ʧʦʣʽʮʽʷ, ʧʦʞʝʞʥʘ ʩʣʫʞʙʘ, ʩʪʨʘʭʫʚʘʥʥʷ, ʩʫʜʦʚʽ 

ʚʠʪʨʘʪʠ; 

- ʤʘʡʥʦʚʽ ʟʙʠʪʢʠ: ʧʦʰʢʦʜʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʚʘʥʪʘʞʽʚ ʪʘ ʦʩʦʙʠʩʪʦʛʦ ʤʘʡʥʘ; 

- ʽʥʰʽ ʚʠʪʨʘʪʠ: ʚʠʪʨʘʪʠ ʥʘ ʟʘʪʦʨʠ ʚʥʘʩʣʽʜʦʢ ɼʊʇ, ʥʝʜʦʩʪʫʧʥʽʩʪʴ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʚʠʪʨʘʪʠ ʥʘ ʧʦʭʦʚʘʥʥʷ.  

ɿʛʽʜʥʦ ʟʽ ʟʛʘʜʘʥʦʶ ʤʝʪʦʜʠʢʦʶ, ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʚʪʨʘʪ ʚʽʜ ɼʊʇ, ʱʦ 

ʩʪʘʣʠʩʷ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʧʝʨʽʦʜ, ʻ ʚʝʣʠʯʠʥʦʶ ʥʝʜʦʦʪʨʠʤʘʥʦʛʦ ɺɺʇ ʥʘ ʦʜʥʫ 

ʧʨʘʮʝʟʜʘʪʥʫ ʦʩʦʙʫ, ʱʦ ʟʘʛʠʥʫʣʘ ʚʥʘʩʣʽʜʦʢ ʜʦʨʦʞʥʴʦʾ ʘʚʘʨʽʾ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ 

ɼʝʨʞʘʚʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʋʢʨʘʾʥʠ, ʩʪʘʥʦʤ ʥʘ 2018 ʨ. ʩʫʤʘʨʥʽ 

ʚʠʪʨʘʪʠ ʚʽʜ ɼʊʇ ʩʪʘʥʦʚʣʷʪʴ ʙʣʠʟʴʢʦ 1,3 ʤʣʥ ʛʨʥ ʥʘ ʦʜʥʦʛʦ ʧʦʪʝʨʧʽʣʦʛʦ ʘʙʦ 

1049 ʛʨʥ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ, ʘʙʦ 44333 ʤʣʥ ʛʨʥ ʚ ʘʙʩʦʣʶʪʥʦʤʫ ʚʠʨʘʟʽ. 

ʋ ʙʘʛʘʪʴʦʭ ʧʨʦʚʽʜʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʜʦʜʘʪʢʦʚʦ ʚʨʘʭʦʚʫʶʪʴ ʪʘʢʠʡ ʧʦʢʘʟʥʠʢ 

ʷʢ Willingness to pay (WTP), ʱʦ ʦʮʽʥʶʻ ʩʫʤʫ ʛʨʦʰʝʡ, ʷʢʫ ʧʦʪʝʥʮʽʡʥʘ ʞʝʨʪʚʘ 

ʘʚʘʨʽʾ ʛʦʪʦʚʘ ʟʘʧʣʘʪʠʪʠ ʟʘ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ɼʊʇ. ʊʘʢʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʪʴʩʷ ʰʣʷʭʦʤ ʦʧʠʪʫʚʘʥʥʷ ʩʝʨʝʜ ʨʽʟʥʠʭ ʛʨʫʧ ʨʝʩʧʦʥʜʝʥʪʽʚ ʟ ʤʝʪʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʮʽʥʥʦʩʪʽ ʞʠʪʪʷ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʦ ʩʫʩʧʽʣʴʩʪʚʦʤ. ɿʛʽʜʥʦ ʟ ʜʘʥʦʶ 

ʤʝʪʦʜʠʢʦʶ ʦʮʽʥʶʻʪʴʩʷ ʥʝ ʞʠʪʪʷ ʦʢʨʝʤʦʛʦ ʽʥʜʠʚʽʜʘ, ʘ ʩʪʘʪʠʩʪʠʯʥʦʛʦ (ʪʦʙʪʦ 

ʥʝʚʠʟʥʘʯʝʥʦʛʦ) ʞʠʪʪʷ. ʆʜʥʽʻʶ ʟ ʩʠʣʴʥʠʭ ʩʪʦʨʽʥ ʤʝʪʦʜʫ WTP ʻ ʪʝ, ʱʦ ʚʽʥ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʨʽʦʨʠʪʝʪʘʭ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʤʝʪʦʜ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ 

ʪʝʦʨʽʻʶ ʝʢʦʥʦʤʽʯʥʦʛʦ ʜʦʙʨʦʙʫʪʫ. 

ʆʛʣʷʜʠ ʘʥʘʣʽʟʫ ʚʠʪʨʘʪ ʽ ʧʝʨʝʚʘʛ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ 

ʨʫʭʫ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚʠʛʦʜʠ ʚʽʜ ʽʥʚʝʩʪʠʮʽʡ ʫ ʙʝʟʧʝʢʫ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʯʘʩʪʦ 

ʚʠʱʽ, ʥʽʞ ʚʠʪʨʘʪʠ. ʑʦʙʽʣʴʰʝ, ʻ ʜʦʢʘʟʠ ʪʦʛʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʞʝʨʪʚ ʤʦʞʝ ʨʽʟʢʦ 

ʟʤʝʥʰʠʪʠʩʷ, ʷʢʱʦ ʙʫʜʫʪʴ ʨʝʘʣʽʟʦʚʘʥʽ ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʽ ʟʘʭʦʜʠ. 
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ʇʠʪʘʥʥʷ ʝʢʦʣʦʛʽʾ ʩʪʘʶʪʴ ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ ʙʽʣʴʰ ʟʥʘʯʫʱʠʤʠ: ʜʦʚʦʣʽ 

ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʧʦʣʽʪʠʯʥʽ, ʩʦʮʽʘʣʴʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʚʠʤʦʛʠ ʜʦ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ, ʩʢʣʘʜʦʚʠʭ ʣʘʥʮʶʛʘ ʧʦʩʪʘʯʘʥʴ ʘʛʨʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ. ʊʘʢʦʞ 

ʪʨʘʥʩʧʦʨʪʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʋʢʨʘʾʥʠ ʚʩʝ ʙʽʣʴʰʝ ʧʨʠʜʽʣʷʶʪʴ ʫʚʘʛʫ ʚʧʨʦʚʘʜʞʝʥʥʶ 

ʨʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʩʪʨʘʪʝʛʽʾ ʯʝʨʝʟ ʤʽʥʽʤʽʟʘʮʽʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ. ʂʦʥʮʝʧʮʽʷ çʟʝʣʝʥʦʾè ʝʢʦʥʦʤʽʢʠ ʷʢ ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ʩʪʨʘʪʝʛʽʾ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʧʝʨʝʜʙʘʯʘʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʢʣʘʜʦʚʦʾ ʚ 

ʝʢʦʥʦʤʽʯʥʽʡ ʩʬʝʨʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʠʥʥʠʢʘ ʝʢʦʣʦʛʽʾ, ʯʝʨʝʟ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʪʘ ʽʥʚʝʩʪʫʚʘʥʥʷ ʚ ʩʬʝʨʽ ʪʨʘʥʩʧʦʨʪʫ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʧʽʜʚʠʱʝʥʥʽ ʷʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ʽ ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ɽʢʦʥʦʤʽʢʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʚ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʬʝʨʘʭ ʣʦʛʽʩʪʠʢʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ çʟʝʣʝʥʠʭè ʪʝʭʥʦʣʦʛʽʡ 

ʥʝ ʪʽʣʴʢʠ ʚ ʪʨʘʥʩʧʦʨʪʥʠʡ ʧʨʦʮʝʩ, ʘ ʽ ʚʣʘʩʥʝ ʚ ʘʛʨʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ. ɿʘʚʜʷʢʠ 

ʮʴʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʟʤʝʥʰʫʶʪʴʩʷ ʚʠʪʨʘʪʠ 

ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʚʪʦʧʘʨʢʫ (ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʘʚʪʦʤʦʙʽʣʽʚ), 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʦʜʝʨʥʽʟʘʮʽʷ ʪʘ ʧʦʢʨʘʱʫʻʪʴʩʷ ʷʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʧʦʣʫʯʝʥʥʷ, 

ʝʬʝʢʪʠʚʥʦ ʧʝʨʝʨʦʙʣʷʶʪʴʩʷ, ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʙʦ ʫʪʠʣʽʟʫʶʪʴʩʷ 

ʚʽʜʧʨʘʮʴʦʚʘʥʽ ʇʄʄ, ʫʪʠʣʽʟʫʶʪʴʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʟʥʦʰʝʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ 

ʪʘ ʽʥʰʠʭ ʚʽʜʭʦʜʽʚ ʚ ʜʦʚʢʽʣʣʷ. 

ʆʜʥʽʻʶ ʟ ʚʠʤʦʛ ʝʢʦʣʦʛʽʯʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʽʚ, ʘ ʽʥʰʦʶ ï ʾʭ ʝʢʦʥʦʤʽʯʥʽʩʪʴ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʦʣʷʛʘʻ ʫ ʧʦʻʜʥʘʥʽ ʮʠʭ ʜʚʦʭ ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ.  

ʇʝʨʝʜʫʤʦʚʦʶ ʟʘʩʪʦʩʦʚʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʘʛʨʘʨʥʦʤʫ 

ʣʘʥʮʶʟʽ ʧʦʩʪʘʯʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʽʜʨʝʛʫʣʴʦʚʘʥʘ ʟʘʢʦʥʦʜʘʚʯʘ ʩʢʣʘʜʦʚʘ ʥʘ ʨʽʚʥʽ 

ʜʝʨʞʘʚʠ ʟʘ ʫʟʛʦʜʞʝʥʥʷ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝʪʴʩʷ ʩʠʩʪʝʤʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʩʘʥʢʮʽʡ ʪʘ ʟʘʙʦʨʦʥ, ʢʦʥʪʨʦʣʶ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʣʘʪʝʞʽʚ ʪʘ ʰʪʨʘʬʽʚ ʟʘ ʥʝʜʦʪʨʠʤʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʚʠʤʦʛ. 

ʊʘʢʦʞ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ ʘʢʪʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦ-ʽʥʚʝʩʪʠʮʽʡʥʠʭ 

ʧʨʦʻʢʪʽʚ ʟ ʝʢʦʣʦʛʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ ʷʢ ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ ʱʦʜʦ ʦʢʨʝʤʠʭ 

ʡʦʛʦ ʣʘʥʦʢ, ʧʽʜʚʠʱʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʷʢ ʬʘʢʪʦʨʫ 

ʟʨʦʩʪʘʥʥʷ ʡʦʛʦ ʨʠʥʢʦʚʦʾ ʚʘʨʪʦʩʪʽ. ʆʩʥʦʚʦʶ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ 

ʦʧʪʠʤʘʣʴʥʽʩʪʴ ʣʦʛʽʩʪʠʯʥʠʭ ʢʘʥʘʣʽʚ. ɯ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʫ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʻ 

ʧʨʘʛʥʝʥʥʷ ʜʦ ʙʘʣʘʥʩʫ ʤʽʞ ʦʩʥʦʚʘʤʠ çʟʝʣʝʥʦʾè ʝʢʦʥʦʤʽʢʠ ʪʘ ʦʧʪʠʤʽʟʘʮʽʻʶ 

ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʩʢʣʘʜʦʚʠʭ ʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʧʨʦʮʝʩʽ, ʱʦ, ʩʚʦʻʶ ʯʝʨʛʦʶ, 
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ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʣʦʛʽʩʪʠʯʥʽ ʚʠʪʨʘʪʠ ʧʽʜ ʯʘʩ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʷʢʦʩʪʽ 

ʣʦʛʽʩʪʠʯʥʦʛʦ ʩʝʨʚʽʩʫ ʚ ʜʠʩʪʨʠʙʫʮʽʾ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʩʠʩʪʝʤʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʘʛʨʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʤʘʻ ʦʮʽʥʶʚʘʪʠʩʴ 

ʨʷʜʦʤ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪ, ʨʽʚʥʷ ʟʘʜʦʚʦʣʝʥʥʷ 

ʩʧʦʞʠʚʘʯʽʚ, ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ, ʘʢʪʠʚʽʚ ʽ ʝʢʦʣʦʛʽʯʥʦʩʪʽ. ʎʝ ʜʦʟʚʦʣʠʪʴ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʛʘʣʫʟʽ ʪʨʘʥʩʧʦʨʪʫ ʙʫʪʠ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʠʤʠ ʩʝʨʝʜ ʽʥʰʠʭ 

ʧʝʨʝʚʽʟʥʠʢʽʚ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʪʘ ʜʦʩʷʛʘʪʠ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʨʽʚʥʷ 

ʧʨʠʙʫʪʢʦʚʦʩʪʽ. 

 

 

 

ʌɸʂʊʆʈʀ ʌʆʈʄʋɺɸʅʅʗ ʊɼʂ ʋʂʈɸɰʅʀ 

 

ʂ. ʆ. ʂʀʉʀʃɯʏʀʅɸ, ʩʪʫʜʝʥʪʢʘ ʤʘʛʽʩʪʨʘʪʫʨʠ, 

ɺ. ɯ. ʄɽʃʔʅʀʂ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

 

ʅʘ ʩʴʦʛʦʜʥʽ ʪʨʘʥʩʧʦʨʪ ʟʜʝʙʽʣʴʰʦʛʦ ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʪʨʝʙʠ ʝʢʦʥʦʤʽʢʠ ʪʘ 

ʥʘʩʝʣʝʥʥʷ ʫ ʧʝʨʝʚʝʟʝʥʥʷʭ, ʦʜʥʘʢ, ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ, ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʪʘ ʚʘʥʪʘʞʽʚ, ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ ʥʝ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ. 

ʅʘʡʙʽʣʴʰʠʤ ʟʘʙʨʫʜʥʶʚʘʯʝʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʋʢʨʘʾʥʽ ʻ 

ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʡʦʛʦ ʯʘʩʪʢʘ ʩʪʘʥʦʚʠʪʴ 33,0% ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ 

ʚʠʢʠʜʽʚ. ʱʦ ʧʝʨʝʚʠʱʫʻ ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ ʙʽʣʴʰ ʥʽʞ 

ʚ 1,7 ʨʘʟʘ. 

ʇʦʢʘʟʥʠʢʠ ʙʝʟʧʝʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʚʽʪʦʚʦʤʫ 

ʨʽʚʥʶ. ʊʘʢ, ʢʽʣʴʢʽʩʪʴ ʟʘʛʠʙʣʠʭ ʚ ɼʊʇ ʟ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 1000 ʘʚʪʦʤʦʙʽʣʽʚ ʚ 3-5 

ʨʘʟʠ ʧʝʨʝʚʠʱʫʻ ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʚ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 

ʜʦʙʫ ʚ ʘʚʪʦʘʚʘʨʽʷʭ ʛʠʥʫʪʴ 20 ʽ ʦʪʨʠʤʫʶʪʴ ʪʨʘʚʤʠ 130 ʫʯʘʩʥʠʢʽʚ ʜʦʨʦʞʥʴʦʛʦ 

ʨʫʭʫ. 

ɿʘʣʠʰʘʻʪʴʩʷ ʥʠʟʴʢʠʤ ʨʽʚʝʥʴ ʩʝʨʚʽʩʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ, ʥʘʷʚʥʠʡ 

ʪʨʘʥʟʠʪʥʠʡ ʧʦʪʝʥʮʽʘʣ ʽ ʚʠʛʽʜʥʝ ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ ʢʨʘʾʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʠʰʝ ʥʘ 70-75%. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʰʚʠʜʢʽʩʪʴ ʧʨʦʩʫʚʘʥʥʷ 

ʚʘʥʪʘʞʽʚ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ. ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʥʘ 

ʜʦʨʦʛʘʭ ʋʢʨʘʾʥʠ ʫ 2-3 ʨʘʟʠ ʥʠʞʯʘ, ʥʽʞ ʫ ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ. ʗʢ 

ʨʝʟʫʣʴʪʘʪ, ʯʘʩʪʢʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʠʪʨʘʪ ʚ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʥʘʜʪʦ ʚʠʩʦʢʘ.  

ʇʝʨʝʚʘʞʥʘ ʯʘʩʪʠʥʘ ʬʣʦʪʫ, ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʚʽʪʯʠʟʥʷʥʠʤʠ 

ʩʫʜʥʦʚʣʘʩʥʠʢʘʤʠ, ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʚ ʽʥʦʟʝʤʥʠʭ ʩʫʜʥʦʚʠʭ ʨʝʻʩʪʨʘʭ, ʱʦ ʟʘʛʨʦʞʫʻ 

ʥʝʟʘʣʝʞʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʪʦʨʛʽʚʣʽ ʋʢʨʘʾʥʠ. 

ʋ ʚʩʽʭ ʛʘʣʫʟʷʭ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʙʝʨʽʛʘʻʪʴʩʷ ʩʪʽʡʢʘ ʪʝʥʜʝʥʮʽʷ 

ʩʪʘʨʽʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ, ʨʽʚʝʥʴ ʟʥʦʩʫ ʷʢʠʭ ʩʢʣʘʜʘʻ 50 - 65%, ʚʽʜʤʽʯʘʻʪʴʩʷ  

ʚʽʜʩʪʘʚʘʥʥʷ ʫ ʨʽʚʥʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɿʽ ʟʨʦʩʪʘʥʥʷʤ ʦʙʩʷʛʽʚ ʧʝʨʝʚʝʟʝʥʴ 
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ʟʘʛʦʩʪʨʠʣʘʩʷ ʧʨʦʙʣʝʤʘ ʦʥʦʚʣʝʥʥʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. ɺʞʝ ʟʘʨʘʟ ʨʽʚʝʥʴ ʧʦʧʠʪʫ ʥʘ 

ʧʘʩʘʞʠʨʩʴʢʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʝʨʝʚʠʱʫʻ ʧʨʦʚʽʟʥʽ ʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘʷʚʥʦʛʦ ʧʘʨʢʫ. 

ʅʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ ʪʝʤʧʘʤʠ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ, 

ʧʨʦʚʝʜʝʥʥʷʤ ʽʥʩʪʠʪʫʮʽʦʥʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʪʘ ʟʨʦʩʪʘʥʥʷʤ ʚʠʤʦʛ ʚʽʪʯʠʟʥʷʥʦʾ 

ʝʢʦʥʦʤʽʢʠ ʜʦ ʪʨʘʥʩʧʦʨʪʫ ʧʨʠʟʚʝʜʫʪʴ ʜʦ ʚʽʜʩʪʘʚʘʥʥʷ ʪʝʤʧʽʚ ʨʦʟʚʠʪʢʫ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ ʚʽʜ ʧʦʪʨʝʙ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ.  

ʅʘ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʙʣʝʤʠ ʚʧʣʠʥʫʚ ʮʽʣʠʡ ʨʷʜ ʥʝʛʘʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ: 

ʥʝʟʘʚʝʨʰʝʥʽʩʪʴ ʩʪʨʫʢʪʫʨʥʠʭ ʨʝʬʦʨʤ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʟʘʣʽʟʥʠʯʥʦʤʫ, ʤʦʨʩʴʢʦʤʫ, 

ʤʽʩʴʢʦʤʫ ʪʘ ʧʨʠʤʽʩʴʢʦʤʫ ʛʨʦʤʘʜʩʴʢʦʤʫ ʪʨʘʥʩʧʦʨʪʽ; ʟʙʠʪʢʦʚʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ 

ʤʽʩʴʢʦʛʦ ʪʘ ʧʨʠʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚʥʘʩʣʽʜʦʢ ʥʝʜʦʩʪʘʪʥʴʦʾ 

ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʨʘʪʠ ʢʦʰʪʽʚ ʚʽʜ ʧʝʨʝʚʝʟʝʥʴ ʧʽʣʴʛʦʚʠʭ ʢʘʪʝʛʦʨʽʡ ʧʘʩʘʞʠʨʽʚ ʪʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʬʽʥʘʥʩʫʚʘʥʥʷ ʦʥʦʚʣʝʥʥʷ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʟ 

ɼʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ Ăʇʨʦ ʟʘʣʽʟʥʠʯʥʠʡ 

ʪʨʘʥʩʧʦʨʪò; ʥʝʜʦʩʪʘʪʥʻ ʬʽʥʘʥʩʫʚʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʧʨʦʛʨʘʤ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʫ, 

ʜʦʨʦʞʥʴʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʥʽʚʝʣʶʚʘʥʥʷ ʚʠʤʦʛ ʪʘ ʧʽʜʭʦʜʽʚ ʜʦ ʫʪʨʠʤʘʥʥʷ ʨʽʟʥʠʭ 

ʟʘ ʟʥʘʯʝʥʥʷʤ ʜʦʨʽʛ; ʥʝʟʘʜʦʚʽʣʴʥʘ ʩʠʩʪʝʤʘ ʤʽʩʪʦʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʫʪʨʠʤʘʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʫ ʤʽʩʪʘʭ; ʟʘʛʦʩʪʨʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʾ ʙʦʨʦʪʴʙʠ ʟʘ 

ʪʨʘʥʟʠʪʥʽ ʧʦʪʦʢʠ ʚ ʫʤʦʚʘʭ ʥʘʙʣʠʞʝʥʥʷ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ 

ʢʦʨʜʦʥʽʚ ʋʢʨʘʾʥʠ; ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʽʥʚʝʩʪʠʮʽʡʥʠʡ ʢʣʽʤʘʪ, ʥʝʜʦʩʪʘʪʥʽʡ ʦʙʩʷʛ 

ʟʘʣʫʯʝʥʥʷ ʢʦʰʪʽʚ ʥʘ ʨʦʟʚʠʪʦʢ ʪʨʘʥʩʧʦʨʪʫ, ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʤʝʭʘʥʽʟʤʫ ʣʽʟʠʥʛʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ; ʜʠʩʢʨʠʤʽʥʘʮʽʡʥʘ ʪʘʨʠʬʥʘ ʪʘ ʤʠʪʥʘ ʧʦʣʽʪʠʢʘ ʈʦʩʽʾ ʱʦʜʦ 

ʚʽʜʤʦʚʠ ʚʽʜ ʢʦʨʠʩʪʫʚʘʥʥʷ ʫʢʨʘʾʥʩʴʢʠʤʠ ʤʦʨʩʴʢʠʤʠ ʧʦʨʪʘʤʠ ʪʘ ʟʘʣʽʟʥʠʮʷʤʠ, 

ʧʝʨʝʦʨʽʻʥʪʘʮʽʷ ʝʢʩʧʦʨʪʥʦ-ʽʤʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʥʘ ʚʣʘʩʥʽ ʧʦʨʪʠ ʪʦʱʦ. 

ʈʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ, ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʦʥʦʚʣʝʥʥʷ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʫ ʋʢʨʘʾʥʠ ʤʦʞʣʠʚʦ ʧʨʦʚʘʜʠʪʠ ʩʠʩʪʝʤʥʠʤʠ 

ʤʝʪʦʜʘʤʠ, ʧʦʻʜʥʘʚʰʠ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ, ʩʪʚʦʨʝʥʥʷʤ ʩʧʨʠʷʪʣʠʚʦʛʦ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʢʣʽʤʘʪʫ, ʧʦʻʜʥʘʥʥʷʤ 

ʙʶʜʞʝʪʥʠʭ ʪʘ ʥʝʙʶʜʞʝʪʥʠʭ ʜʞʝʨʝʣ ʽʥʚʝʩʪʫʚʘʥʥʷ, ʟʘʚʝʨʰʝʥʥʷʤ ʨʷʜʫ 

ʩʪʨʫʢʪʫʨʥʠʭ ʨʝʬʦʨʤ ʥʘ ʪʨʘʥʩʧʦʨʪʽ. 
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ʅʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤ, ʢʦʨʠʩʥʠʤ ʪʘ ʮʽʥʥʠʤ ʧʨʦʜʫʢʪʦʤ ʤʦʣʦʯʥʦʛʦ 

ʪʚʘʨʠʥʥʠʮʪʚʘ, ʫ ʭʘʨʯʫʚʘʥʥʽ ʣʶʜʠʥʠ, ʻ ʤʦʣʦʢʦ. ʋ ʡʦʛʦ ʩʢʣʘʜʽ ʤʽʩʪʠʪʴʩʷ ʧʦʥʘʜ 

100 ʢʦʨʠʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʚʠʛʣʷʜʽ ʙʽʣʢʽʚ, ʞʠʨʽʚ, ʚʫʛʣʝʚʦʜʽʚ, ʤʽʥʝʨʘʣʴʥʠʭ 

ʩʦʣʝʡ ʪʘ ʚʽʪʘʤʽʥʽʚ. ɿ ʫʩʽʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʷʢʽ ʩʧʦʞʠʚʘʻ ʣʶʜʠʥʘ, ʙʣʠʟʴʢʦ 

ʪʨʝʪʠʥʠ ʧʨʠʧʘʜʘʻ ʥʘ ʤʦʣʦʢʦʚʤʽʩʪʥʽ ʧʨʦʜʫʢʪʠ. ʄʝʭʘʥʽʟʘʮʽʷ ʽ ʘʚʪʦʤʘʪʠʟʘʮʽʷ 

ʤʘʰʠʥʥʦʛʦ ʜʦʾʥʥʷ ʢʦʨʽʚ, ʡʦʛʦ ʟʘʛʘʣʴʥʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʥʝ ʪʽʣʴʢʠ ʧʦʣʝʛʰʠʣʦ, ʘʣʝ 

ʡ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʣʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʽ ʮʽʣʢʦʤ ʟʤʽʥʠʣʦ ʭʘʨʘʢʪʝʨ ʽ ʩʦʮʽʘʣʴʥʫ ʧʨʠʨʦʜʫ ʧʨʘʮʽ 

ʦʧʝʨʘʪʦʨʽʚ. ʇʨʦʪʝ, ʜʦ ʥʠʥʽ ʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝ ʚ ʧʦʚʥʽʡ ʤʽʨʽ 

ʚʠʨʽʰʝʥʠʤʠ ʧʠʪʘʥʥʷ ʤʝʭʘʥʽʟʘʮʽʾ ʷʢʽʩʥʦʛʦ, ʝʥʝʨʛʦʦʱʘʜʥʦʛʦ ʪʘ ʙʝʟʧʝʯʥʦʛʦ ʜʣʷ ʪʚʘʨʠʥʠ 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʩʫ ʜʦʾʥʥʷ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʪʦʯʥʦʛʦ ʜʦʪʨʠʤʘʥʥʷ ʚʢʘʟʘʥʠʭ ʤʝʞ 

ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ ʪʚʘʨʠʥ 

ʪʘ ʾʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɺ ʧʨʦʮʝʩʽ ʜʦʾʥʥʷ ʪʚʘʨʠʥ, ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ ʨʫʭʫ 

ʤʦʣʦʢʘ ʫ ʧʽʜʜʽʡʢʦʚʽʡ ʢʘʤʝʨʽ ʪʘ ʚʟʘʻʤʦʜʽʾ ʜʽʡʢʦʚʦʾ ʛʫʤʠ ʟ ʢʣʘʧʘʥʦʤ ʜʽʡʢʠ ʚ ʪʘʢʪʽ 

ʩʪʠʩʢʫ. ʆʩʥʦʚʥʠʤ ʥʘʧʨʷʤʦʤ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʜʦʾʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʥʘ ʩʴʦʛʦʜʥʽ, 

ʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʭʝʤ, ʷʢʽ ʫʩʫʚʘʶʪʴ ʥʝʛʘʪʠʚʥʠʡ 

ʚʧʣʠʚ ʤʘʰʠʥʠ ʥʘ ʟʜʦʨʦʚôʷ ʪʚʘʨʠʥʠ.  

ʋ ʨʦʙʦʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʤʽʥʠʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʜʽʡʢʦʚʦʾ ʛʫʤʠ ʜʦʾʣʴʥʦʛʦ 

ʩʪʘʢʘʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʚʠʜʦʶʚʘʥʥʷ ʪʚʘʨʠʥ, 

ʰʚʠʜʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʤʦʣʦʢʘ ʽʟ ʧʽʜʜʽʡʢʦʚʦʾ ʢʘʤʝʨʠ ʪʘ ʫʩʫʥʝʥʥʷ ʧʨʠʯʠʥʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʽʡʦʢ ʛʽʧʝʨʢʝʨʘʪʦʟʦʤ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʜʦʾʥʥʷ ʪʚʘʨʠʥ, ʷʢʦʩʪʽ 

ʦʪʨʠʤʘʥʦʛʦ ʤʦʣʦʢʘ ʪʘ ʟʥʠʞʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʚʘʨʠʥ, ʰʣʷʭʦʤ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʜʽʡʢʦʚʦʾ ʛʫʤʠ. 

ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʜʦʾʥʥʷ ʢʦʨʽʚ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʧʣʠʚʫ 

ʧʘʨʘʤʝʪʨʽʚ ʜʽʡʢʦʚʦʾ ʛʫʤʠ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʜʦʾʥʥʷ ʢʦʨʽʚ ʥʘ ʬʝʨʤʽ ɺʈʍ.  

ɺ ʧʨʦʮʝʩʽ ʜʦʾʥʥʷ ʛʫʤʦʶ ʢʨʫʛʣʦʛʦ ʧʝʨʝʨʽʟʫ, ʚ ʪʘʢʪʽ ʩʪʠʩʢʫ, ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʦʙʣʷʛʘʥʥʷ ʜʽʡʢʠ, ʘ ʟʤʠʢʘʥʥʷ ʩʪʽʥʦʢ ʛʫʤʠ - ʧʦʩʝʨʝʜʠʥʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʩʪʠʩʢʘʥʥʷ ʢʣʘʧʘʥʘ ʜʽʡʢʠ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʛʽʧʝʨʢʝʨʘʪʦʟʫ. ʂʨʽʤ ʮʴʦʛʦ, ʧʨʠ 

ʟʤʠʢʘʥʥʽ ʩʪʽʥʦʢ ʢʨʫʛʣʦʾ ʛʫʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʪʘʢ ʟʚʘʥʠʡ, çʟʚʦʨʦʪʥʽʡ ʨʫʭè 

ʚʠʜʦʻʥʦʛʦ ʤʦʣʦʢʘ, ʷʢʝ ʢʨʽʟʴ ʚʽʜʢʨʠʪʠʡ ʢʣʘʧʘʥ ʜʽʡʢʠ ʧʦʪʨʘʧʣʷʻ ʫ ʩʝʨʝʜʠʥʫ 

ʦʩʪʘʥʥʴʦʾ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʜʽʡʢʦʚʦʾ ʛʫʤʠ ʜʣʷ ʜʦʾʥʥʷ ɺʈʍ ʤʘʻ ʫ 

ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ ʬʦʨʤʫ ʢʦʣʘ. ɸʜʞʝ, ʧʨʠ ʢʨʫʛʣʦʤʫ ʧʝʨʝʨʽʟʽ, ʟʤʠʢʘʥʥʷ 

ʜʽʡʢʦʚʦʾ ʛʫʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʽʣʴʰ ʱʽʣʴʥʽʰʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʮʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʜʦʚʞʠʪʠ ʯʘʩ ʩʪʠʩʢʫ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʟʤʝʥʰʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʜʽʾ ʚʘʢʫʫʤʫ ʥʘ ʜʽʡʢʫ. 
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ɼʽʡʢʦʚʘ ʛʫʤʘ ʜʣʷ ʜʦʾʥʥʷ ɺʈʍ ʟʘʙʝʟʧʝʯʫʻ ʟʤʠʢʘʥʥʷ ʩʪʽʥʦʢ ʜʽʡʢʦʚʦʾ ʛʫʤʠ ʥʠʞʯʝ 

ʢʣʘʧʘʥʘ ʜʽʡʢʠ. ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʧʨʘʮʶʻ ʚ ʨʝʞʠʤʽ ʚʝʥʪʠʣʴʦʚʘʥʦʾ ʛʫʤʠ, ʦʩʢʽʣʴʢʠ 

ʧʦʚʽʪʨʷ ʧʦʜʘʻʪʴʩʷ ʫ ʧʽʜʜʽʡʢʦʚʫ ʢʘʤʝʨʫ ʜʽʡʢʦʚʦʾ ʛʫʤʠ ʪʘ ʫʩʫʚʘʻ ʝʬʝʢʪ 

ʧʦʩʪʽʡʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʩʪʽʥʦʢ ʽ çʟʚʦʨʦʪʥʦʛʦ ʨʫʭʫè ʤʦʣʦʢʘ, ʧʨʠ ʡʦʛʦ 

ʚʽʜʚʝʜʝʥʥʽ ʽʟ ʜʦʾʣʴʥʠʭ ʩʪʘʢʘʥʽʚ. 

ɼʽʡʢʦʚʘ ʛʫʤʘ ʜʣʷ ʜʦʾʥʥʷ ɺʈʍ (ʨʠʩ.1). ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʜʽʡʢʦʚʦʾ ʛʫʤʠ 

ʚʩʪʘʥʦʚʣʝʥʦ ʟʦʚʥʽʰʥʽʡ ʚʧʫʩʢʥʠʡ ʞʠʢʣʝʨ, ʷʢʠʡ ʟôʻʜʥʘʥʠʡ ʪʨʫʙʢʦʶ ʽʟ ʥʠʞʥʽʤ 

ʞʠʢʣʝʨʦʤ, ʷʢʠʤ ʧʦʜʘʻʪʴʩʷ ʧʦʚʽʪʨʷ ʫ ʧʽʜʜʽʡʢʦʚʫ ʢʘʤʝʨʫ, ʽ ʨʦʟʤʽʱʝʥʠʡ ʫ 

ʧʦʪʦʚʱʝʥʥʽ ʩʪʽʥʢʠ ʜʽʡʢʦʚʦʾ ʛʫʤʠ, ʷʢʝ ʨʦʟʤʽʱʝʥʝ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦʚʞʠʥʠ 

ʥʘʡʜʦʚʰʦʾ ʜʽʡʢʠ, ʟʛʽʜʥʦ ʚʠʤʦʛ ʜʦ ʤʘʰʠʥʥʦʛʦ ʜʦʾʥʥʷ. 

ɺ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʫ ʧʽʜʜʽʡʢʦʚʽʡ ʢʘʤʝʨʽ ʩʪʚʦʨʶʻʪʴʩʷ ʨʦʟʨʽʜʞʝʥʠʡ ʪʠʩʢ, 

ʷʢʠʡ ʩʧʨʠʯʠʥʷʻ ʚʽʜʢʨʠʪʪʷ ʢʣʘʧʘʥʫ ʜʽʡʢʠ, ʢʨʽʟʴ ʷʢʠʡ ʤʦʣʦʢʦ ʧʦʪʨʘʧʣʷʻ ʫ 

ʧʽʜʜʽʡʢʦʚʫ ʢʘʤʝʨʫ. ɼʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʤʦʣʦʢʘ ʟ ʧʽʜʜʽʡʢʦʚʦʾ ʢʘʤʝʨʠ, ʢʨʽʟʴ 

ʞʠʢʣʝʨ, ʷʢʠʡ ʨʦʟʤʽʱʝʥʦ ʫ ʤʽʩʮʽ ʧʦʪʦʚʱʝʥʥʷ ʜʽʡʢʦʚʦʾ ʛʫʤʠ, ʥʘʜʭʦʜʠʪʴ ʧʦʚʽʪʨʷ. 

ʄʦʣʦʢʦ, ʷʢʝ ʚʠʭʦʜʠʪʴ ʽʟ ʜʽʡʢʠ, ʨʘʟʦʤ ʽʟ ʧʦʚʽʪʨʷʤ, ʷʢʝ ʥʘʜʭʦʜʠʪʴ ʽʟ ʞʠʢʣʝʨʘ, 

ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʫ ʜʦ ʤʽʩʮʷ ʡʦʛʦ ʟʙʝʨʽʛʘʥʥʷ.  

 

 

 

ʈʠʩ. 1. ɼʽʡʢʦʚʘ ʛʫʤʘ ʜʣʷ ʜʦʾʥʥʷ ɺʈʍ: 

1 ï ʜʽʡʢʦʚʘ ʛʫʤʘ, 2 - ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ ʛʫʤʠ, 3 - 

ʟʦʚʥʽʰʥʽʡ ʚʧʫʩʢʥʠʡ ʞʠʢʣʝʨ, 4 -  ʟôʻʜʥʫʚʘʣʴʥʘ 

ʪʨʫʙʢʘ, 5 - ʚʥʫʪʨʽʰʥʽʡ ʞʠʢʣʝʨ, 6 - 

ʧʦʪʦʚʱʝʥʥʷ ʩʪʽʥʢʠ ʜʽʡʢʦʚʦʾ ʛʫʤʠ, 7 - 

ʧʽʜʜʽʡʢʦʚʘ ʢʘʤʝʨʘ. 

ɺʠʩʥʦʚʦʢ. ɿʘʚʜʷʢʠ ʧʦʜʘʚʘʥʥʶ ʧʦʚʽʪʨʷ ʫ 

ʧʽʜʜʽʡʢʦʚʫ ʢʘʤʝʨʫ ʫʩʫʚʘʻʪʴʩʷ ʝʬʝʢʪ 

çʟʚʦʨʦʪʥʴʦʛʦ ʨʫʭʫè ʚʠʜʦʻʥʦʛʦ ʤʦʣʦʢʘ, ʷʢʝ 

ʢʨʽʟʴ ʚʽʜʢʨʠʪʠʡ ʢʣʘʧʘʥ ʜʽʡʢʠ ʤʦʛʣʦ ʙ 

ʧʦʪʨʘʧʣʷʪʠ ʫ ʩʝʨʝʜʠʥʫ ʦʩʪʘʥʥʴʦʾ ʪʘ ʟʘʧʦʙʽʛʘʻ 

ʫʪʚʦʨʝʥʥʶ ʛʽʧʝʨʢʝʨʘʪʦʟʫ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʄʘʰʠʥʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʪʚʘʨʠʥʥʠʮʪʚʘ : ʧʦʩʽʙʥʠʢ-ʧʨʘʢʪʠʢʫʤ / 

ɯ.ɯ. ʈʝʚʝʥʢʦ, ʪʘ ʽʥ.  ʂʠʾʚ : ʂʦʥʜʦʨ, 2012. 564 ʩ. 

2. ʇʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʪʚʘʨʠʥʥʠʮʪʚʽ : ʧʽʜʨʫʯʥʠʢ /. 

ɯ.ɯ. ʈʝʚʝʥʢʦ ʪʘ ʽʥ. ʂʠʾʚ : ʊʆɺ çʎʇ ʂʦʤʧʨʠʥʪè, 2018. 289 ʩ. 
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3. ʃʫʮʝʥʢʦ ʄ., ɿʚʦʣʝʡʢʦ ɼ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʜʦʾʥʥʷ ʢʦʨʽʚ ʫ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʜʦʾʣʴʥʠʭ ʟʘʣʘʭ. ʊʝʭʥʽʢʘ ʽ ʪʝʭʥʦʣʦʛʽʾ ɸʇʂ. 2012. ˉ 9 (36). 

ʉ. 31ï34. 

4. ʃʫʮʝʥʢʦ ʄ., ɿʚʦʣʝʡʢʦ ɼ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʙʦʪʠʟʦʚʘʥʠʭ 

ʩʠʩʪʝʤ ʜʦʾʥʥʷ. ʊʝʭʥʽʢʘ ʽ ʪʝʭʥʦʣʦʛʽʾ ɸʇʂ. 2013. ˉ 5 (44). ʉ. 13ï15. 

5. ʈʦʟʜʦʶʚʘʥʥʷ ʢʦʨʽʚ : ʚʝʙ-ʩʘʡʪ. URL: http://buklib.net/books/34166/ (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 19.02.2022). 
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ʈʠʟʠʢ - ʮʝ ʢʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʥʝʙʝʟʧʝʢʠ. ʁʦʛʦ ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʜʦʙʫʪʦʢ 

ʡʤʦʚʽʨʥʦʩʪʽ ʥʝʛʘʪʠʚʥʦʾ ʧʦʜʽʾ ʥʘ ʚʝʣʠʯʠʥʫ ʤʦʞʣʠʚʦʛʦ ʟʙʠʪʢʫ ʚʽʜ ʥʝʾ. ʈʠʟʠʢ 

ʟʘʚʞʜʠ ʧʝʨʝʜʙʘʯʘʻ ʡʤʦʚʽʨʥʠʡ ʭʘʨʘʢʪʝʨ ʦʪʨʠʤʘʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, 

ʭʦʯʘ ʡʦʛʦ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʽ ʷʢ ʡʤʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʪʠ ʨʝʟʫʣʴʪʘʪ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʚʽʜ ʦʯʽʢʫʚʘʥʦʛʦ. ʈʠʟʠʢ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʦʤʙʽʥʘʮʽʶ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ: 

ʥʘʩʣʽʜʢʠ ʥʝʙʘʞʘʥʠʭ ʧʦʜʽʡ ʪʘ ʯʘʩʪʦʪʫ ʚʠʥʠʢʥʝʥʥʷ ʮʠʭ ʧʦʜʽʡ. ʈʠʟʠʢ ʤʦʞʝ 

ʚʠʩʪʫʧʘʪʠ ʷʢ ʥʝʙʝʟʧʝʯʥʘ ʫʤʦʚʘ (ʤʦʞʣʠʚʽ ʟʦʚʥʽʰʥʽ ʥʝʙʝʟʧʝʢʠ ʩʝʨʝʜʦʚʠʱʘ) ʘʙʦ 

ʷʢ ʚʯʠʥʦʢ (ʥʝʙʝʟʧʝʯʥʽ ʜʽʾ ʣʶʜʠʥʠ ).  

ʆʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʫ ʧʦʣʷʛʘʻ ʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʨʠʟʠʢʽʚ ʢʽʣʴʢʽʩʥʦ ʘʙʦ 

ʱʦʥʘʡʤʝʥʰʝ ʚ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʚʠʛʣʷʜʽ (ʷʢʽʩʥʦ) ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʙʫʜʴ-ʷʢʠʭ 

ʽʥʰʠʭ ʨʠʟʠʢʽʚ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʤʧʣʝʢʩʥʠʤʠ ʽ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʧʦʦʜʠʥʦʢʽ 

ʨʠʟʠʢʠ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʩʫʤʘʨʥʝ ʡʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʆʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ ʻ ʧʦʩʪʽʡʥʠʤ ʧʨʦʮʝʩʦʤ ʫ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʘʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ɸʇʂ, ʱʦ ʚʢʣʶʯʘʻ:  

ï ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʥʝʙʝʟʧʝʢ;  

ï ʘʥʘʣʽʟ ʥʝʙʝʟʧʝʢ;  

ï ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ;  

ï ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ.  

ʆʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʟʜʽʡʩʥʶʶʪʴ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʨʽʦʨʠʪʝʪʽʚ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʥʠʤʠ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʟʥʘʯʝʥʠʭ ʥʝʙʝʟʧʝʢ, ʟʘʥʝʩʝʥʠʭ ʫ 

ʨʝʻʩʪʨ ʥʝʙʝʟʧʝʢ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ.  

ɿʘʛʘʣʴʥʫ ʦʮʽʥʢʫ ʨʠʟʠʢʫ, ʧʦʚôʷʟʘʥʦʛʦ ʟ ʢʦʥʢʨʝʪʥʦʶ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦʶ 

ʥʝʙʝʟʧʝʢʦʶ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʫ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʘʭ ʚʠʟʥʘʯʘʶʪʴ ʫ ʙʘʣʘʭ 

ʟʘ ʬʦʨʤʫʣʦʶ: ʈ = ɯ Ĭ ɺĬ ʏ , ʜʝ ʈ ï ʚʝʣʠʯʠʥʘ ʨʠʟʠʢʫ, ʧʦʚôʷʟʘʥʦʛʦ ʟ ʚʠʟʥʘʯʝʥʦʶ 

ʥʝʙʝʟʧʝʢʦʶ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ; ɯ ï ʽʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʢʠ; ɺ ï 
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ʚʘʞʢʽʩʪʴ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʥʝʙʝʟʧʝʢʠ; ʏ ï ʯʘʩʪʦʪʘ ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʢʠ.  

ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʰʢʘʣʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʢʠ, 

ʚʘʞʢʦʩʪʽ ʥʘʩʣʽʜʢʽʚ ʪʘ ʯʘʩʪʦʪʠ ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʢʠ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʷʭ 1 ï 2. 

ʈʦʟʨʘʭʦʚʘʥʽ ʟʘ ʬʦʨʤʫʣʦʶ (1) ʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʨʠʟʠʢʫ (ʈ) ʧʦʨʽʚʥʶʶʪʴ ʟ 

ʥʘʚʝʜʝʥʠʤʠ ʫ ʪʘʙʣʠʮʽ 4 ʪʘ ʚʠʟʥʘʯʘʶʪʴ ʚʽʜʧʦʚʽʜʥʫ ʢʘʪʝʛʦʨʽʶ ʨʽʚʥʷ ʨʠʟʠʢʫ.  

ʂʨʽʤ ʪʦʛʦ, ʜʦ ʢʘʪʝʛʦʨʽʾ çʥʝʧʨʠʡʥʷʪʥʠʡè ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴ ʨʠʟʠʢʠ, ʷʢʽ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʟʥʘʯʝʥʥʷ ʈ ʤʘʶʪʴ ʦʮʽʥʢʫ ʚʘʞʢʦʩʪʽ ʥʘʩʣʽʜʢʽʚ ɺ Ó 7. ʋ ʚʠʧʘʜʢʫ, 

ʢʦʣʠ ʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʨʠʟʠʢʫ ʈ Ó 196 ʙʘʣʽʚ ʪʘ/ʘʙʦ ʚʘʞʢʽʩʪʴ ʥʘʩʣʽʜʢʽʚ ɺ Ó 7, 

ʢʝʨʽʚʥʠʢʠ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʟʦʙʦʚôʷʟʘʥʽ ʨʦʟʨʦʙʠʪʠ ʟʘʭʦʜʠ ʱʦʜʦ 

ʟʥʠʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ ʪʘ ʟʘʪʚʝʨʜʠʪʠ ʾʭ ʫ ʧʨʝʜʩʪʘʚʥʠʢʘ ʢʝʨʽʚʥʠʮʪʚʘ ʟʘ 

ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ.  

 ʊʘʙʣʠʮʷ 1. ʐʢʘʣʘ ʦʮʽʥʶʚʘʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʢʠ (ɯ) 

˭ͤ͊;͔ͤͤΎ ˱ 

ό͍͋͊͜͡ύ 

˿ͭͯͨͤ͜Έ 

͚͍ͣͦͪͤͦͫͭ͜͜ 

˻͙ͨͫ ͍ͣͦͪͤͦͫͭ͜͜͜ ͍͙͙͔ͤͤͤͤ͟Ύ ͔͔͔͙ͤ͋ͨ͘͟ 

10 ˤ͙͙͚ͫͦ͟ ˣ͙ͯ͡ ͍͙͙ͨ͊͒͟ ͯ ͫͭͪͯͭͯͪͤͦͣͯ͟ ͨ͒ͪͦ͒͘͜͜͜͡ 

7 ˿͔͔͚ͪ͒ͤ͜ ˣ͙ͯ͡ ͍͙͙ͨ͊͒͟ ͤ͊ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͜ 

4 ˹͙͘Έ͙͚͟ ˣ͙ͯ͡ ͍͙͙ͨ͊͒͟ ͤ͊ ͤ͜΄͙ͻ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊ͻ 

1 ˸͚͍͊ͦͣͦͪͤͦ͜͡ ˽͙ͪ͊ͭ͟;ͤͦ ͔͙͍ͤͣͦ͗ͦ͡ όͭ͜͡Έ͙͟ ͔͔͙ͭͦͪͭ;ͤͦύ 

ʊʘʙʣʠʮʷ 2. ʐʢʘʣʘ ʦʮʽʥʶʚʘʥʥʷ ʚʘʞʢʦʩʪʽ ʥʘʩʣʽʜʢʽʚ (ɺ)  

˭ͤ͊;͔ͤͤΎ ˤ 

ό͍͋͊͜͡ύ 

˴͔͎͊ͭͦͪ͜Ύ 

͍ͤ͊ͫ͒͜͟͜͡ 

˻͙ͨͫ ͍͊͗ͦͫͭ͟͜ ͍ͤ͊ͫ͒͜͟͜͡ 

10 ˨͔ͯ͗ ͤ͊͘;ͤ͜ ˥͍͙͚ͪͯͨͦ ͔ͤ΅͙͚͊ͫͤ ͍͙ͨ͊͒ͦ͟Σ ͔ͫͣͪͭΈ н ͜ 

͋͜͡Έ΄͔ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ 

7 ˭ͤ͊;ͤ͜ ˽͚ͦͫͭͤ͊͜ ͍ͭͪ͊ͭ͊ ͨͪ͊ͼ͔͒͊ͭͤͦͫͭ͘͜ ͊͋ͦ 

ͨͪͦͺ͊͘ͻ͍ͦͪΌ͍͊ͤͤΎ ͊͋ͦ ͔ͫͣͪͭΈ м ͨͪ͊ͼ͍͙ͤ͊͜͟ 

4 ˿͔͚ͪͦͤ͘͜ ͍͍́ͪ͊ͣͯ͊ͤͤΎ ͘ ͙ͭͣ;͍͊ͫͦͦΌ ͍ͭͪ͊ͭͦΌ 

ͨͪ͊ͼ͔͒͊ͭͤͦͫͭ͘͜ 

1 ˹͔ͤ͊͘;ͤ͜ ˽͔ͪ΄͊ ͎͒ͦͨͦͣͦ͊ 

 ʊʘʙʣʠʮʷ 3. ʐʢʘʣʘ ʦʮʽʥʶʚʘʥʥʷ ʯʘʩʪʦʪʠ ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʢʠ (ʏ)  

˭ͤ͊;͔ͤͤΎ ̉ 

ό͍͋͊͜͡ύ 

˴͔͎͊ͭͦͪ͜Ύ ;͙͊ͫͭͦͭ 

͍͙͙͔ͤͤͤͤ͟Ύ 

˻͙ͨͫ ͔͙ͨͪͦ͒͜;ͤͦͫͭ͜ ͍͙͍ͨͯ͡ ͔͔͔͙ͤ͋ͨ͘͟ 

10 ˽͚ͦͫͭͤͦ͜ ˭ͤ͊;͙͚ͤ ;͊ͫ ͨͪͦͭΎ͎ͦͣ ͪͦ͋ͦ;͎ͦͦ ͒ͤΎ 

7 ̉͊ͫͭͦ ˨͔͟͜͡Έ͊͟ ͍ͪ͊͘͜ ͤ͊ ͙͔ͭ͗͒ͤΈ 

4 ˾͒ͦ͜͟ ˨͔͟͜͡Έ͊͟ ͍ͪ͊͘͜ ͤ͊ ͣͫ͜ΎͼΈ 

1 ˨͔ͯ͗ ͪ͒ͦ͜͟ ˻͙͒ͤ ͪ͊͘ ͯ ͍͊ͪͭ͊͟͡ 
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ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʢʦʨʠʛʫʚʘʣʴʥʠʭ, 

ʟʘʧʦʙʽʞʥʠʭ ʜʽʡ ʪʘ ʽʥʰʠʭ ʟʘʭʦʜʽʚ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʢʝʨʽʚʥʠʢʽʚ ʩʪʨʫʢʪʫʨʥʠʭ 

ʧʽʜʨʦʟʜʽʣʽʚ, ʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ ʧʦʚôʷʟʘʥʘ ʟ ʢʦʥʢʨʝʪʥʠʤʠ ʦʮʽʥʝʥʠʤʠ ʨʠʟʠʢʘʤʠ, ʘ ʟʘ 

ʢʦʦʨʜʠʥʘʮʽʶ ʮʠʭ ʜʽʡ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʘʻ ʧʨʝʜʩʪʘʚʥʠʢ 

ʢʝʨʽʚʥʠʮʪʚʘ ʟʘ ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʥʘ ʨʽʚʥʽ ʢʝʨʫʚʘʥʥʷ.  

ʊʘʙʣʠʮʷ 4. ɹʘʣʴʥʘ ʦʮʽʥʢʘ ʢʘʪʝʛʦʨʽʾ ʨʽʚʥʷ ʨʠʟʠʢʽʚ ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʢʠ (ʈ)  

˻ͼͤ͊͜͟ ͙͙ͪͯ͘͟ ˴͔͎͊ͭͦͪ͜Ύ 
͍ͪͤ͜Ύ ͙͙ͪͯ͘͟ 

˸͙͍ͦ͗͜͡ ͒͜͝ 
ˣ͊͡Έͤ͊ ̒ͫͤ͊͟͜ 

рмн Җ ˾ ˤ͔͙͙͟͡ ͚ ˨͔ͯ͗ 

͔͙͚ͤͨͪͤΎ͙͚ͭͤ 

ό˹ύ  

˾ͦ͋ͦͭͯ ͔ͤ ͣͦ͗ͤ͊ ͪͦͨͦ͘;͙͙ͤ͊ͭ ͊͋ͦ 

͍͍͙ͨͪͦ͒ͦ͗ͯ͊ͭ ͒ͦ ͔ͣͦͣͤͭͯ ͔ͣͤ͘΄͔ͤͤΎ 

͙͙ͪͯ͘͟ ͒ͦ ͙͚ͨͪͤΎ͎ͭͤͦͦ ͍ͪͤ͜ΎΦ 

мфс Җ ˾ ғ 

512 

ˤ͔͙͙͚͟͡ ˹͔͙͚ͨͪͤΎ͙ͭͤ

͚ ό˹ύ 

˾ͦ͋ͦͭͯ ͔ͤ ͣͦ͗ͤ͊ ͍͙͍͙ͦͤͯ͊ͭ͟ ͒ͦ 

͔ͣͦͣͤͭͯ ͔ͣͤ͘΄͔ͤͤΎ ͙͙ͪͯ͘͟ ͒ͦ 

͙͚ͨͪͤΎ͎ͭͤͦͦ ͍ͪͤ͜ΎΦ ̒͟΅ͦ ͪͦ͋ͦͭͯ 

ͪͦͨͦ͘;͊ͭͦ ͜ ͝͝ ͔ͤ ͣͦ͗ͤ͊ ͙͙͙͙ͨͪͨͤͭ 

͔ͤͦ͋ͻ͒ͤͦ͜ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͙͊ͫͦ͋͘ 

͙͍ͤ͒͒ͯ͊͜͜͡Έ͎ͤͦͦ ͊͘ͻ͙ͫͭͯ ͭ͊κ͊͋ͦ ͍͒ͦ͒͊ͭͦ͟͜ 

͊͘ͻ͙ͦ͒ ͒͡Ύ ͙͔ͤ͗ͤͤ͘Ύ ͍ͪͤ͜Ύ ͙͙ͪͯ͘͟Φ 

мс Җ ˾ ғ 

196 

˿͔͔͚ͪ͒ͤ͜ ˽͙͚ͪͤΎ͙͚ͭͤ 

ό˽ύ 

˭͚͒ͫͤ͜Ό͍͙͊ͭ ͦͤͭͪͦ͟͡Έ ͊͘ ͙͒ͦͭͪͣ͊ͤͤΎͣ 

ͫͤͯ͜Ό;͙ͻ ͊͘ͻ͍ͦ͒͜Φ ˾ͦͪͦ͋͘͡Ύ͙ͭ ͭ͊ 

͍͍͍͙ͨͪͦ͊͒͗ͯ͊ͭ ͊͘ͻ͙ͦ͒ ΅ͦ͒ͦ ͔ͣͤ͘΄͔ͤͤΎ 

͍ͪͤ͜Ύ ͙͙ͪͯ͘͟Φ 

м Җ ˾ ғ мс ˹͙͘Έ͙͚͟ ˽͙͚ͪͤΎ͙͚ͭͤ 

ό˽ύ 

˾ͦͪͦ͋͘͡Ύ͙ͭ ͍͒ͦ͒͊ͭͦ͟͜ ͊͘ͻ͙ͦ͒ ͔ͤ 

ͨͦͭͪ͋ͤ͜͜Φ ˭͚͒ͫͤ͜Ό͍͙͊ͭ ͦͤͭͪͦ͟͡Έ ͊͘ 

͙͒ͦͭͪͣ͊ͤͤΎͣ ͫͤͯ͜Ό;͙ͻ ͊͘ͻ͍ͦ͒͜Φ 

  

ʆʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʧʨʦʚʦʜʠʪʴʩʷ ʧʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʟʘʭʦʜʽʚ. ʗʢʱʦ ʚʧʨʦʚʘʜʞʝʥʽ ʜʽʾ ʪʘ ʟʘʭʦʜʠ ʩʪʦʩʦʚʥʦ ʧʝʚʥʠʭ ʨʠʟʠʢʽʚ ʚʠʟʥʘʶʪʴʩʷ 

ʥʝ ʜʦʩʪʘʪʥʴʦ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ, ʝʢʩʧʝʨʪʥʘ ʛʨʫʧʘ (ʧʦʩʪʽʡʥʦ ʜʽʶʯʘ ʢʦʤʽʩʽʷ ʟ 

ʢʦʥʪʨʦʣʶ ʟʘ ʩʪʘʥʦʤ ʦʭʦʨʦʥʠ ʧʨʘʮʽ) ʤʘʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʩʪʦʩʦʚʥʦ 

ʥʝʧʨʠʡʥʷʪʥʦʩʪʽ ʪʘʢʠʭ ʨʠʟʠʢʽʚ. ʈʽʰʝʥʥʷ ʱʦʜʦ ʜʦʜʘʪʢʦʚʦʛʦ ʧʝʨʝʛʣʷʜʫ ʥʝʙʝʟʧʝʢ, 

ʟ ʷʢʠʤʠ ʧʦʚôʷʟʘʥʽ ʥʝʧʨʠʡʥʷʪʥʽ ʨʠʟʠʢʠ, ʘʙʦ ʟʘʙʦʨʦʥʫ ʚʽʜʧʦʚʽʜʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʧʨʠʡʤʘʻ ʢʝʨʽʚʥʠʮʪʚʦ ʨʽʚʥʷ ʢʝʨʫʚʘʥʥʷ ʟʘ ʧʦʛʦʜʞʝʥʥʷʤ ʟ ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʠʱʦʛʦ 

ʨʽʚʥʷ ʫʧʨʘʚʣʽʥʥʷ.  
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ʋ ʨʦʙʦʪʘʭ [1-5] ʚʠʷʚʣʝʥʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʚʘʢʫʫʤʫ ʥʘ ʧʨʦʮʝʩ ʩʫʰʽʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ, ʟʦʢʨʝʤʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʪʝʨʽʘʣʽʚ [1, 3, 5]. ʇʨʠ ʩʫʰʽʥʥʽ ʚ 

ʫʤʦʚʘʭ ʚʘʢʫʫʤʫ ʟʥʠʞʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʫʰʽʥʥʷ, ʱʦ ʟʤʝʥʰʫʻ 

ʡʤʦʚʽʨʥʽʩʪʴ ʪʝʨʤʽʯʥʦʛʦ ʪʨʘʚʤʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʩʫʰʠʪʴʩʷ, ʪʘ ʟʙʝʨʽʛʘʻ ʡʦʛʦ 

ʚʣʘʩʪʠʚʦʩʪʽ. ʆʩʦʙʣʠʚʦ ʮʝ ʚʘʞʣʠʚʦ ʜʣʷ ʥʘʩʽʥʥʷ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʦʪʨʝʙ 

ʩʝʣʝʢʮʽʾ. ɹʫʣʦ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ, ʯʝʨʝʟ ʨʽʟʥʫ ʰʚʠʜʢʽʩʪʴ ʩʫʰʽʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʪʘ 

ʚʩʝʨʝʜʠʥʽ ʥʘʩʽʥʠʥʠ ʽʩʥʫʻ ʚʣʘʩʥʝ ʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʦʛʦ ʚʘʢʫʫʤʫ ʫ ʩʫʰʠʣʴʥʽʡ 

ʢʘʤʝʨʽ, ʧʝʨʝʚʠʱʝʥʥʷ ʷʢʦʛʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʪʨʽʱʠʥ ʫ ʥʘʩʽʥʥʽ [6]. ʇʨʦʪʝ, ʫ 

ʜʘʥʽʡ ʨʦʙʦʪʽ ʦʧʠʩʫʻʪʴʩʷ ʟʘʛʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʩʽʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ, ʥʝ ʚʨʘʭʦʚʫʶʯʠ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʚʥʦʾ ʢʫʣʴʪʫʨʠ. ʊʦʤʫ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ 

ʚʧʣʠʚʫ ʩʫʰʘʨʢʠ ʥʘ ʥʘʩʽʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʢʫʣʴʪʫʨʠ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ ʚʠʷʚʠʪʠ ʚʧʣʠʚ 

ʚʘʢʫʫʤʫ ʥʘ ʧʦʷʚʫ ʪʨʽʱʠʥ ʫ ʥʘʩʽʥʥʽ ʟʝʨʥʦʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʥʘ ʧʨʠʢʣʘʜʽ ʥʘʩʽʥʥʷ 

ʩʦʾ. 

ʅʘʩʽʥʥʷ ʟʝʨʥʦʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʙʦʣʦʥʢʠ, ʧʽʜ ʷʢʦʶ 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʩʽʤôʷʜʦʣʽ, ʟôʻʜʥʘʥʽ ʧʝʨʝʪʠʥʢʦʶ. 

ʗʢ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʫ ʨʦʙʦʪʽ [6], ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʩʫʰʽʥʥʷ ʥʘ 

ʧʦʚʝʨʭʥʽ ʥʘʩʽʥʠʥʠ ʥʘʜ ʰʚʠʜʢʽʩʪʶ ʜʠʬʫʟʽʾ ʚʩʝʨʝʜʠʥʽ ʥʘʩʽʥʠʥʠ ʥʘ ʾʾ ʧʦʚʝʨʭʥʽ 

ʚʠʥʠʢʘʶʪʴ ʪʨʽʱʠʥʠ. ʇʦ ʧʨʠʚʝʜʝʥʽʡ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʬʦʨʤʫʣʽ ʫ ʨʦʙʦʪʽ [6] ʜʣʷ ʩʦʾ 

ʢʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʚʘʢʫʫʤʫ ʩʪʘʥʦʚʠʪʴ 52 ʢʇʘ. 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚʘʢʫʫʤʫ ʜʣʷ ʟʝʨʥʦʙʦʙʦʚʠʭ ʥʘʩʽʥʥʷ ʩʦʾ 

ʙʫʣʦ ʧʦʤʽʱʝʥʦ ʫ ʚʘʢʫʫʤʥʫ ʢʘʤʝʨʫ, ʜʝ ʾʾ ʥʘʛʨʽʚʘʣʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 33 Áʉ ʽ 

ʩʫʰʠʣʠ ʧʨʠ ʨʦʟʨʽʜʞʝʥʥʽ 47 ʢʇʘ ʪʘ 60 ʢʇʘ ʜʦ ʢʦʥʜʠʮʽʡʥʦʾ ʚʦʣʦʛʦʩʪʽ (12 %). 
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ʈʠʩ. 1 ʊʠʧʦʚʘ ʙʫʜʦʚʘ ʥʘʩʽʥʥʷ ʟʝʨʥʦʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ. 

ʇʽʩʣʷ ʩʫʰʽʥʥʷ ʥʘʩʽʥʥʷ ʩʦʾ ʦʛʣʷʜʘʣʠ ʥʘ ʧʨʝʜʤʝʪ ʧʦʷʚʠ ʪʨʽʱʠʥ. ʈʝʟʫʣʴʪʘʪʠ 

ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 2. 

     

   ʘ     ʙ 

ʈʠʩ. 2 ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʥʘʩʽʥʥʷ ʩʦʾ ʧʽʩʣʷ ʩʫʰʽʥʥʷ ʧʨʠ ʟʥʘʯʝʥʥʽ ʚʘʢʫʫʤʫ 

60 ʢʇʘ (ʘ) ʪʘ 47 ʢʇʘ (ʙ). 

 

ʗʢ ʧʦʢʘʟʫʻ ʨʠʩ. 2, ʧʨʠ ʚʘʢʫʫʤʫ ʤʝʥʰʝ 52 ʢʇʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʷʚʘ 

ʪʨʽʱʠʥ ʚʟʜʦʚʞ ʧʝʨʝʪʠʥʢʠ, ʱʦ ʟôʻʜʥʫʻ ʩʽʤôʷʜʦʣʽ, ʘ ʜʝʷʢʽ ʥʘʩʽʥʠʥʠ ʨʦʟʜʽʣʷʶʪʴʩʷ 

ʥʘ ʜʚʽ ʩʽʤôʷʜʦʣʽ. ʇʦʷʚʘ ʪʨʽʱʠʥ ʚ ʧʝʨʝʪʠʥʮʽ ʤʽʞ ʩʽʤôʷʜʦʣʷʤʠ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, 

ʱʦ ʩʘʤʘ ʜʘʥʘ ʯʘʩʪʠʥʘ ʥʘʩʽʥʠʥʠ ʤʘʻ ʥʠʟʴʢʫ ʤʽʮʥʽʩʪʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʩʫʰʽʥʥʽ 

ʥʘʩʽʥʥʷ ʟʝʨʥʦʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʚ ʫʤʦʚʘʭ ʚʘʢʫʫʤʫ, ʢʨʽʤ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʫ 

ʥʘʩʽʥʥʷ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ, ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʟʥʘʯʝʥʥʷ ʚʘʢʫʫʤʫ 

ʥʝ ʙʫʣʦ ʤʝʥʰʝ ʟʘ 52 ʢʇʘ. 
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ʄʦʣʦʯʥʘ ʧʨʦʜʫʢʮʽʷ, ʦʪʨʠʤʘʥʘ ʚʽʜ ʢʽʟ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʡʙʽʣʴʰʠʤ 

ʧʦʧʠʪʦʤ ʥʘ ʩʚʽʪʦʚʦʤʫ ʪʘ ʚʽʪʯʠʟʥʷʥʦʤʫ ʨʠʥʢʫ ʩʝʨʝʜ ʩʧʦʞʠʚʘʯʽʚ, ʷʢʽ ʤʘʶʪʴ 

ʧʨʦʙʣʝʤʠ ʽʟ ʟʘʩʚʦʻʥʥʷʤ ʣʘʢʪʦʟʠ. ʂʦʟʠʥʝ ʤʦʣʦʢʦ ʧʝʨʝʚʘʞʘʻ ʢʦʨʦʚôʷʯʝ ʟʘ 

ʚʤʽʩʪʦʤ ʞʠʨʫ, ʙʽʣʢʫ, ʢʘʣʴʮʽʶ, ʚʽʪʘʤʽʥʽʚ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤʠ ʩʤʘʢʦʚʠʤʠ 

ʷʢʦʩʪʷʤʠ ʽ ʧʽʜʚʠʱʝʥʠʤʠ ʙʘʢʪʝʨʠʮʠʜʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ.  

ʈʦʟʚʠʪʦʢ ʪʘ ʫʩʧʽʰʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʢʦʟʽʚʥʠʮʪʚʘ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʩʦʙʘʤʠ ʤʝʭʘʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʶ ʢʽʟ. ɼʣʷ ʋʢʨʘʾʥʠ, ʦʧʪʠʤʘʣʴʥʠʤ ʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ 

10-15 ʜʽʡʥʠʭ ʢʽʟ ʥʘ ʛʝʢʪʘʨ. ʆʪʞʝ, ʜʣʷ ʬʝʨʤʠ ʥʘ 100 ʛʦʣʽʚ ʟʥʘʜʦʙʠʪʴʩʷ 10-15 ʛʘ. 

ʅʘ ʢʦʟʠʥʠʭ ʬʝʨʤʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʩʠʩʪʝʤʠ ʫʪʨʠʤʘʥʥʷ. ʉʪʽʡʣʦʚʫ ʩʠʩʪʝʤʫ 

ʧʨʘʢʪʠʢʫʶʪʴ ʫ ʨʘʡʦʥʘʭ ʽʟ ʚʠʩʦʢʦʶ ʨʦʟʦʨʘʥʽʩʪʶ ʟʝʤʝʣʴ, ʧʨʠ ʦʙʤʝʞʝʥʽʡ 

ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʛʦʩʧʦʜʘʨʩʪʚ ʧʘʩʦʚʠʱʘʤʠ. ʊʚʘʨʠʥ ʫʪʨʠʤʫʶʪʴ ʫ ʧʨʠʤʽʱʝʥʥʷʭ, ʘ 

ʢʦʨʤʠ ʜʣʷ ʥʠʭ ʚʠʨʦʱʫʶʪʴ ʫ ʧʦʣʴʦʚʠʭ ʩʽʚʦʟʤʽʥʘʭ. ʅʘ ʧʘʩʦʚʠʱʘ ʚʠʛʘʥʷʶʪʴ 

ʪʽʣʴʢʠ ʢʦʟʦʤʘʪʦʢ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʤʦʮʽʦʥʫ. ʂʦʟʦʤʘʪʦʢ, ʚ ʧʝʨʽʦʜ ʷʛʥʽʥʥʷ ʽ 

ʚʠʨʦʱʫʚʘʥʥʷ ʧʨʠʧʣʦʜʫ, ʜʦ ʥʘʩʪʘʥʥʷ ʪʝʧʣʦʾ ʧʦʛʦʜʠ, ʫʪʨʠʤʫʶʪʴ ʫ ʧʨʠʤʽʱʝʥʥʷʭ. 

ʇʨʠʤʽʱʝʥʥʷ ʜʣʷ ʫʪʨʠʤʘʥʥʷ ʢʽʟ ʤʘʶʪʴ ʙʫʪʠ ʩʫʭʠʤʠ, ʯʠʩʪʠʤʠ, ʪʝʧʣʠʤʠ, 

ʙʝʟ ʧʨʦʪʷʛʽʚ ʽ ʜʦʙʨʝ ʦʩʚʽʪʣʶʚʘʪʠʩʴ. ʇʨʠʤʽʱʝʥʥʷ ʦʙʣʘʜʥʫʶʪʴ ʚʝʥʪʠʣʷʮʽʡʥʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʨʝʛʫʣʶʶʪʴ ʤʽʢʨʦʢʣʽʤʘʪ. ɺʟʠʤʢʫ ʪʝʤʧʝʨʘʪʫʨʫ ʚ 

ʧʨʠʤʽʱʝʥʥʽ ʧʽʜʪʨʠʤʫʶʪʴ ʥʘ ʨʽʚʥʽ 6-7 Üʉ, ʘ ʢʦʣʠ ʻ ʤʘʣʽ ʢʦʟʝʥʷʪʘ - 8-20 Üʉ. 

ɸʥʘʣʽʟ ʨʽʟʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʚ ʷʢʠʭ ʫʪʨʠʤʫʶʪʴ ʪʚʘʨʠʥ, 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦʶ ʬʦʨʤʦʶ ʪʚʘʨʠʥʥʠʮʴʢʦʛʦ 

ʧʨʠʤʽʱʝʥʥʷ, ʜʣʷ ʫʪʨʠʤʘʥʥʷ ʢʽʟ, ʻ ʢʦʣʦ. ʌʦʨʤʘ ʧʨʠʤʽʱʝʥʥʷ ʦʙʫʤʦʚʣʝʥʘ ʪʠʧʦʤ 

ʪʚʘʨʠʥ ʪʘ ʾʭ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʥʝʚʠʙʘʛʣʠʚʠʤʠ ʧʦʪʨʝʙʘʤʠ. ɺ ʧʨʠʤʽʱʝʥʥʷʭ, ʫ 
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ʚʠʛʣʷʜʽ ʢʦʣʘ, ʣʝʛʢʦ ʟʘʙʝʟʧʝʯʠʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʫʩʽʭ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, ʧʨʠ 

ʮʴʦʤʫ, ʟʥʘʯʥʦ ʟʤʝʥʰʫʶʪʴʩʷ ʚʠʪʨʘʪʠ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ɸʥʘʣʽʟ ʢʨʫʛʣʠʭ 

ʩʧʦʨʫʜ ʜʘʚ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʠʤʠ ʻ ʢʦʥʩʪʨʫʢʮʽʾ 

ʩʠʣʦʩʽʚ ʟ ʧʣʦʩʢʠʤ ʜʥʦʤ. ɼʽʘʤʝʪʨ ʩʠʣʦʩʽʚ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ 4,58 ʤ ʜʦ 32 ʤ. ɸʥʘʣʽʟ 

ʟʦʦʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ʧʦʢʘʟʘʚ, ʱʦ ʢʦʥʩʪʨʫʢʮʽʷ ʟʝʨʥʦʩʭʦʚʠʱʘ ʟʘ ʙʘʛʘʪʴʤʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʤʦʞʝ ʚʽʜʧʦʚʽʜʘʪʠ ʪʚʘʨʠʥʥʠʮʴʢʠʤ ʧʨʠʤʽʱʝʥʥʷʤ. ʂʦʥʩʪʨʫʢʮʽʡʥʦ 

ʪʘʢʽ ʧʨʠʤʽʱʝʥʥʷ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʫ ʚʠʩʦʪʫ ʩʪʽʥ ʫ 2,5-3 

ʤ. ʉʪʽʥʠ ʪʘʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʤʦʞʫʪʴ ʤʘʪʠ ʫʪʝʧʣʝʥʥʷ, ʘ ʤʽʮʥʽʩʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʡʚʠʱʦʤʫ ʢʣʘʩʫ. ʇʨʠ ʮʴʦʤʫ, ʤʘʰʠʥʠ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʙʫʜʫʪʴ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʴ 

ʤʽʥʽʤʘʣʴʥʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ. ʊʘʢ, ʜʣʷ ʨʦʟʜʘʚʘʥʥʷ ʢʦʨʤʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʘʪʠ ʢʨʘʥ-ʙʘʣʢʫ ʽʟ ʟʤʽʥʥʠʤʠ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʟ ʣʝʛʢʽʩʪʶ 

ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʜʘʣʝʥʥʷ ʛʥʦʶ ʽʟ ʩʪʽʡʣ. ʂʦʥʩʪʨʫʢʮʽʷ ʜʘʭʫ ʟ ʫʭʠʣʦʤ ʫ 30Á ʜʘʩʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘ ʥʘʣʝʞʥʦʤʫ ʨʽʚʥʽ ʤʽʢʨʦʢʣʽʤʘʪ ʫ ʧʨʠʤʽʱʝʥʥʽ. ɺ 

ʧʨʠʤʽʱʝʥʥʷʭ ʢʨʫʛʣʦʾ ʬʦʨʤʠ ʣʝʛʢʦ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ: 

ʪʝʤʧʝʨʘʪʫʨʘ 8Á ï 20Á, ʚʽʜʥʦʩʥʫ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ 65-75 %, ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʧʦʚʽʪʨʷ 0,2-0,5 ʤ/ʩʝʢ., ʚʤʽʩʪ ʘʤʽʘʢ < 5 ʩʤ
3
/ʤ

3
, ʦʩʚʽʪʣʝʥʽʩʪʴ 20-75 %. ʅʘʧʫʚʘʥʥʷ 

ʪʚʘʨʠʥ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʧʣʘʚʢʦʚʠʤʠ ʘʙʦ ʚʘʢʫʫʤʥʠʤʠ ʥʘʧʫʚʘʣʢʘʤʠ. ɺʩʝʨʝʜʠʥʽ 

ʧʨʠʤʽʱʝʥʥʷ ʨʦʟʜʽʣʝʥʦ ʥʘ ʩʝʢʪʦʨʠ (ʨʠʩ. 1), ʚ ʷʢʠʭ ʙʝʟʧʨʠʚôʷʟʥʦ ʫʪʨʠʤʫʶʪʴ 

ʪʚʘʨʠʥ, ʘ ʟ ʧʽʚʜʝʥʥʦʾ ʩʪʦʨʦʥʠ ʧʨʠʤʽʱʝʥʥʷ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʭʽʜʥʽ ʚʦʨʦʪʘ.  

 

ʈʠʩ. 1. ʉʭʝʤʘ ʙʫʜʽʚʣʽ ʜʣʷ 

ʫʪʨʠʤʘʥʥʷ ʢʽʟ. 

ɿʘ ʫʤʦʚʠ ʫʪʨʠʤʘʥʥʷ ʢʽʟ ʥʘ ʛʣʠʙʦʢʽʡ ʧʽʜʩʪʠʣʮʽ (ʧʨʠʙʣʠʟʥʦ 0,5-1 ʢʛ/ ʥʘ ʢʦʟʫ 

ʚ ʜʝʥʴ), ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʟʦʥʠ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʾʭ ʛʦʜʽʚʣʽ ʫ ʢʦʞʥʦʤʫ ʩʝʢʪʦʨʽ. 

ʇʦ ʮʝʥʪʨʽ ʧʨʠʤʽʱʝʥʥʷ ʨʦʟʤʽʱʫʻʪʴʩʷ ʜʦʙʦʚʘ ʧʦʪʨʝʙʘ ʢʦʨʤʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ. ʊʘʢʝ ʨʽʰʝʥʥʷ ʤʽʥʽʤʽʟʫʻ ʚʠʪʨʘʪʠ ʧʨʘʮʽ ʥʘ ʛʦʜʽʚʣʶ ʪʚʘʨʠʥ, ʦʩʢʽʣʴʢʠ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤʽʥʽʤʘʣʴʥʘ ʚʽʜʩʪʘʥʴ ʤʽʞ ʛʦʜʽʚʥʠʮʝʶ ʪʘ ʤʽʩʮʝʤ ʪʠʤʯʘʩʦʚʦʛʦ 

ʟʙʝʨʽʛʘʥʥʷ ʢʦʨʤʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ.  
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ɼʣʷ ʧʨʠʙʠʨʘʥʥʷ ʛʥʦʶ ʽʟ ʧʨʠʤʽʱʝʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʙʽʣʴʥʽ 

ʟʘʩʦʙʠ ʤʝʭʘʥʽʟʘʮʽʾ. ʇʨʦʮʝʩ ʜʦʾʥʥʷ ʢʽʟ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʤ ʚ ʦʜʥʦʤʫ ʽʟ 

ʩʝʢʪʦʨʽʚ ʘʙʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʣʴʰ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʤʦʣʦʢʘ, ʚ ʜʦʙʫʜʦʚʘʥʦʤʫ 

ʜʦʾʣʴʥʦʤʫ ʟʘʣʽ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʨʘʣʝʣʴʥʦ-ʧʨʦʭʽʜʥʠʭ ʩʪʘʥʢʽʚ. ʆʩʚʽʪʣʝʥʥʷ ʫ 

ʜʝʥʥʠʡ ʧʝʨʽʦʜ ʙʫʜʫʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʽʢʥʘ, ʷʢʽ ʨʦʟʤʽʱʫʶʪʴ ʥʘ ʚʠʩʦʪʽ ʥʝ ʤʝʥʰʝ 

1,4 ʤ. ʚʽʜ ʧʽʜʣʦʛʠ, ʘ ʫ ʚʝʯʽʨʥʽʡ - ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʰʪʫʯʥʝ ʦʩʚʽʪʣʝʥʥʷ. 

ʂʨʽʤ ʮʴʦʛʦ, ʤʽʢʨʦʢʣʽʤʘʪ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ, ʷʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʨʦʜʥʴʦʾ ʪʘʢ ʽ 

ʧʨʠʤʫʩʦʚʦʾ ʚʝʥʪʠʣʷʮʽʾ. 

ɺʠʩʥʦʚʢʠ. 

1. ɸʥʘʣʽʟ ʢʨʫʛʣʠʭ ʩʧʦʨʫʜ, ʜʘʚ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʘʜʘʧʪʦʚʘʥʠʤʠ ʜʣʷ ʫʪʨʠʤʘʥʥʷ ʢʽʟ ʫ ʬʝʨʤʘʭ ʩʽʤʝʡʥʦʛʦ ʪʠʧʫ ʻ ʢʦʥʩʪʨʫʢʮʽʾ ʩʠʣʦʩʽʚ 

ʟ ʧʣʦʩʢʠʤ ʜʥʦʤ.  

2. ɹʫʜʽʚʣʽ ʢʨʫʛʣʦʾ ʬʦʨʤʠ ʤʦʞʫʪʴ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ 

ʫʪʨʠʤʘʥʥʷ 90-150 ʛʦʣʽʚ ʤʦʣʦʯʥʠʭ ʢʽʟ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʚʠʢʦʥʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʰʣʷʭʦʤ ʟʤʝʥʰʝʥʥʷ ʨʦʙʽʪ ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ɺ ʋʢʨʘʾʥʽ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʝʥʪʦʤʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 

ʻ Trichogramma, ʧʨʠʨʦʜʥʴʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʷʢʦʾ ʻ ʟʥʠʱʝʥʥʷ ʰʢʽʜʥʠʢʽʚ ʥʘ ʩʪʘʜʽʾ 

ʷʻʮʴ. ʈʦʟʚʦʜʷʪʴ ʪʨʠʭʦʛʨʘʤʫ ʧʝʨʝʚʘʞʥʦ ʥʘ ʷʡʮʷʭ ʢʦʤʽʨʥʦʛʦ ʰʢʽʜʥʠʢʘ ʟʝʨʥʦʚʦʾ 

ʤʦʣʽ. ɽʬʝʢʪʠʚʥʽʩʪʴ Trichogramma ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʾ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʷʢʦʩʪʽ ʷʻʮʴ ʟʝʨʥʦʚʦʾ ʤʦʣʽ. 

ɺʽʜʦʤʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʽʯʥʠʭ ʧʨʠʩʪʨʦʾʚ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ Trichogramma. ʋ ʨʦʙʦʪʽ [1] ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʥʝʚʤʘʪʠʯʥʠʡ 
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ʢʘʣʽʙʨʘʪʦʨ ʷʻʮʴ ʟʝʨʥʦʚʦʾ ʤʦʣʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʠʢʦʥʫʚʘʣʠ ʚʽʜʙʽʨ ʢʨʫʧʥʠʭ 

ʷʻʮʴ ʜʣʷ ʨʦʟʚʝʜʝʥʥʷ Trichogramma ʽʟ ʧʦʢʨʘʱʝʥʠʤʠ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʽʷʣʦʢ, ʦʯʠʩʥʠʢʽʚ, ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ʜʣʷ ʦʯʠʱʝʥʥʷ ʷʻʮʴ ʟʝʨʥʦʚʦʾ ʤʦʣʽ ʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ Trichogramma 

ʟʜʽʡʩʥʶʚʘʣʠ ʜʦʩʠʪʴ ʜʘʚʥʦ [2], ʘʣʝ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʚʧʣʠʚʫ ʥʘ ʷʢʽʩʥʽ 

ʧʦʢʘʟʥʠʢʠ ʟʝʨʥʦʚʦʾ ʤʦʣʽ, ʘ ʚ ʮʽʣʦʤʫ ʽ Trichogramma ʤʘʡʞʝ ʚʽʜʩʫʪʥʽ. 

ɹʫʣʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ 

ʧʦʣʷ ʥʘ ʨʽʚʝʥʴ ʚʽʜʨʦʜʞʝʥʠʭ ʛʫʩʝʥʠʮʴ ʟʝʨʥʦʚʦʾ ʤʦʣʽ ʪʘ ʨʽʚʝʥʴ ʟʘʨʘʞʝʥʥʷ ʟʝʨʥʘ 

ʷʯʤʝʥʶ ʛʫʩʝʥʠʮʝʶ ʟʝʨʥʦʚʦʾ ʤʦʣʽ. ʇʨʠ ʧʨʦʚʝʜʝʥʽ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʡ ʧʨʠʩʪʨʽʡ (ʝʣʝʢʪʨʦʩʝʧʘʨʘʪʦʨ). 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʚʽʜʨʦʜʞʝʥʥʷ ʛʫʩʝʥʠʮʴ ʟʝʨʥʦʚʦʾ ʤʦʣʽ ʽʟ ʷʻʮʴ ʙʨʘʣʦʩʷ 

ʜʚʽ ʧʘʨʪʽʾ ʟʝʨʥʘ ʷʯʤʝʥʶ ʧʦ 100 ʢʛ. ɿʝʨʥʦ ʨʦʟʩʠʧʘʣʦʩʷ ʚ ʣʦʪʢʠ, ʷʢʽ 

ʚʩʪʘʥʦʚʣʶʚʘʣʠʩʷ ʥʘ ʩʪʝʣʘʞʽ. ʇʝʨʝʜ ʥʘʥʝʩʝʥʥʷʤ ʷʻʮʴ ʟʝʨʥʦʚʦʾ ʤʦʣʽ ʥʘ ʟʝʨʥʦ, ʚ 

ʜʦʩʣʽʜʥʽʡ ʪʘ ʢʦʥʪʨʦʣʴʥʽʡ ʯʘʩʪʠʥʽ ʣʦʪʢʽʚ ʽʟ ʟʝʨʥʦʤ, ʥʘ ʦʜʥʦʤʫ ʽʟ ʣʦʪʢʽʚ ʥʘ 

ʧʦʚʝʨʭʥʽ ʟʝʨʥʘ ʨʦʟʤʽʱʫʚʘʚʩʷ ʧʘʧʽʨ ʨʦʟʤʽʨʦʤ 5 ʥʘ 5 ʩʤ. ʅʘ ʜʦʩʣʽʜʥʫ ʯʘʩʪʠʥʫ 

ʣʦʪʢʽʚ ʽʟ ʟʝʨʥʦʤ ʙʫʣʦ ʥʘʥʝʩʝʥʦ 150 ʛ ʷʻʮʴ ʟʝʨʥʦʚʦʾ ʤʦʣʽ, ʷʢʽ ʧʨʦʡʰʣʠ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʫ ʦʙʨʦʙʢʫ. ɯʥʰʘ ʯʘʩʪʠʥʘ ʣʦʪʢʽʚ ʽʟ ʟʝʨʥʦʤ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ 

ʟʘʨʘʞʝʥʥʷ ʷʡʮʷʤʠ ʟʝʨʥʦʚʦʾ ʤʦʣʽ ʚ ʢʽʣʴʢʦʩʪʽ 150 ʛ ʷʻʮʴ ʟʝʨʥʦʚʦʾ ʤʦʣʽ, ʷʢʽ ʥʝ 

ʧʽʜʜʘʚʘʣʠʩʷ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʽʡ ʦʙʨʦʙʮʽ (ʢʦʥʪʨʦʣʴ). ʅʘʥʝʩʝʥʥʷ ʷʻʮʴ ʟʝʨʥʦʚʦʾ 

ʤʦʣʽ ʥʘ ʟʝʨʥʦ ʚʠʢʦʥʫʚʘʣʦʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʥʘ ʧʦʚʝʨʭʥʶ ʧʘʧʝʨʫ ʨʦʟʤʽʨʦʤ 5 

ʥʘ 5 ʩʤ ʥʘ ʦʜʥʦʤʫ ʽʟ ʣʦʪʢʽʚ ʚ ʜʦʩʣʽʜʥʽʡ ʪʘ ʢʦʥʪʨʦʣʴʥʽʡ ʯʘʩʪʠʥʽ ʣʦʪʢʽʚ ʽʟ ʟʝʨʥʦʤ 

ʧʨʠʧʘʜʘʣʦ ʧʨʠʙʣʠʟʥʦ 0,5 ʛ ʷʻʮʴ ʟʝʨʥʦʚʦʾ ʤʦʣʽ. 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʟʘʨʘʞʝʥʥʷ ʟʝʨʥʘ ʚʠʟʥʘʯʘʚʩʷ ʨʽʚʝʥʴ ʚʽʜʨʦʜʞʝʥʥʷ 

ʛʫʩʝʥʠʮʴ ʽʟ ʷʻʮʴ ʟʝʨʥʦʚʦʾ ʤʦʣʽ. ɼʣʷ ʮʴʦʛʦ, ʽʟ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʧʘʨʪʽʾ ʟʝʨʥʘ ʟʘʙʠʨʘʚʩʷ ʧʘʧʽʨ ʨʦʟʤʽʨʦʤ 5 ʥʘ 5 ʩʤ ʽʟ ʷʡʮʷʤʠ ʟʝʨʥʦʚʦʾ ʤʦʣʽ. ʎʽ ʷʡʮʷ 

ʟʝʨʥʦʚʦʾ ʤʦʣʽ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʣʠʩʷ ʥʘ 10 ʦʢʨʝʤʠʭ ʩʝʢʪʦʨʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʤʽʢʨʦʩʢʦʧʘ MBS-10 ʫ ʢʦʞʥʦʤʫ ʩʝʢʪʦʨʽ ʧʽʜʨʘʭʦʚʫʚʘʣʘʩʷ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʷʻʮʴ 

ʟʝʨʥʦʚʦʾ ʤʦʣʽ ʪʘ ʢʽʣʴʢʽʩʪʴ ʷʻʮʴ ʽʟ ʷʢʠʭ ʚʽʜʨʦʜʠʣʘʩʴ ʛʫʩʝʥʠʮʷ. ʈʽʚʝʥʴ 

ʚʽʜʨʦʜʞʝʥʥʷ ʛʫʩʝʥʠʮʴ ʽʟ ʷʻʮʴ ʟʝʨʥʦʚʦʾ ʤʦʣʽ ʚʠʟʥʘʯʘʚʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʷʻʮʴ ʽʟ ʷʢʠʭ ʚʽʜʨʦʜʠʣʘʩʴ ʛʫʩʝʥʠʮʷ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʷʻʮʴ ʟʝʨʥʦʚʦʾ ʤʦʣʽ ʫ 

ʚʽʜʩʦʪʢʘʭ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʚʝʥʴ ʚʽʜʨʦʜʞʝʥʥʷ ʛʫʩʝʥʠʮʴ ʽʟ ʷʻʮʴ ʟʝʨʥʦʚʦʾ ʤʦʣʽ, 

ʦʙʨʦʙʣʝʥʠʭ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʤ ʧʦʣʝʤ, ʩʪʘʥʦʚʠʚ 91%, ʘ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ 

ʚʽʥ ʩʢʣʘʚ 93% (ʨʠʩ.). ɼʘʥʽ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ ʥʘʷʚʥʽʩʪʴ ʥʝʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ ʥʘ ʟʘʨʦʜʢʠ ʷʻʮʴ ʟʝʨʥʦʚʦʾ ʤʦʣʽ. ʅʘʡʙʽʣʴʰ ʡʤʦʚʽʨʥʦ 

ʚʧʣʠʚ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ ʚʽʜʙʫʚʩʷ ʥʘ ʩʣʘʙʢʽ ʟʘʨʦʜʢʠ ʷʻʮʴ ʟʝʨʥʦʚʦʾ ʤʦʣʽ 

(ʥʝʜʦʨʦʟʚʠʥʫʪʽ ʟʘʨʦʜʢʠ ʪʘ ʟʘʨʦʜʢʠ, ʷʢʽ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʚ ʜʝʬʦʨʤʦʚʘʥʠʭ 

ʷʡʮʷʭ), ʱʦ ʽ ʧʨʠʟʚʝʣʦ ʜʦ ʚʽʜʭʠʣʝʥʴ ʫ ʚʽʜʨʦʜʞʝʥʥʽ ʛʫʩʝʥʠʮʴ. ʊʦʤʫ ʤʦʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʜʘʥʫ ʦʧʝʨʘʮʽʶ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʩʧʦʩʽʙ ʯʘʩʪʢʦʚʦʛʦ 

ʚʠʙʨʘʢʦʚʫʚʘʥʥʷ ʥʝʷʢʽʩʥʠʭ ʷʻʮʴ ʟʝʨʥʦʚʦʾ ʤʦʣʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʨʽʚʝʥʴ ʟʘʨʘʞʝʥʥʷ ʟʝʨʥʘ ʛʫʩʝʥʠʮʝʶ 

ʟʝʨʥʦʚʦʾ ʤʦʣʽ, ʱʦ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟ ʷʻʮʴ ʟʝʨʥʦʚʦʾ ʤʦʣʽ, ʷʢʽ ʧʨʦʡʰʣʠ ʦʙʨʦʙʢʫ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʤ ʧʦʣʝʤ, ʩʪʘʥʦʚʠʚ 93%, ʘ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ ʚʽʥ ʩʢʣʘʚ 

95% (ʨʠʩ.). ʎʝʡ ʨʝʟʫʣʴʪʘʪ ʢʦʨʝʣʶʻ ʽʟ ʧʦʧʝʨʝʜʥʽʤ ʨʝʟʫʣʴʪʘʪʦʤ ʱʦʜʦ ʚʽʜʨʦʜʞʝʥ- 
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ʈʠʩ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ 

ʥʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʟʝʨʥʦʚʦʾ ʤʦʣʽ 

 

ʥʷ ʛʫʩʝʥʠʮʴ ʽʟ ʷʻʮʴ ʟʝʨʥʦʚʦʾ ʤʦʣʽ. ʄʝʥʰʠʡ ʨʽʚʝʥʴ ʚʽʜʨʦʜʞʝʥʥʷ ʛʫʩʝʥʠʮʴ ʽʟ ʷʻʮʴ 

ʟʝʨʥʦʚʦʾ ʤʦʣʽ, ʦʙʨʦʙʣʝʥʠʭ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʤ ʧʦʣʝʤ ʦʙʫʤʦʚʠʚ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʟʘʨʘʞʝʥʥʷ ʟʝʨʥʘ ʛʫʩʝʥʠʮʝʶ ʟʝʨʥʦʚʦʾ ʤʦʣʽ. 
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ɺʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʜʦʾʣʴʥʠʭ 

ʤʘʰʠʥ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʜʦʾʥʥʷ ʟʘʛʘʣʦʤ ʻ ʧʽʜʪʨʠʤʘʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʚʘʢʫʫʤʥʦʛʦ 

ʨʝʞʠʤʫ ʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʣʽʥʽʷʭ ʜʦʾʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ ʨʽʟʥʠʭ ʤʦʜʠʬʽʢʘʮʽʡ [1,2]. 
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ʇʨʠ ʚʝʣʠʢʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤ 

ʚʘʢʫʫʤʥʠʭ ʫʩʪʘʥʦʚʦʢ [3] ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʪʘ ʧʦʰʠʨʝʥʠʤʠ ʧʨʠ 

ʤʘʰʠʥʥʦʤʫ ʜʦʾʥʥʽ ʢʦʨʽʚ ʻ ʫʩʪʘʥʦʚʢʠ ʥʘ ʙʘʟʽ ʨʦʪʘʮʽʡʥʠʭ ʚʘʢʫʫʤʥʠʭ ʥʘʩʦʩʽʚ. 

ʉʝʨʽʡʥʽ ʚʘʢʫʫʤʥʽ ʫʩʪʘʥʦʚʢʠ, ʱʦ ʚʠʧʫʩʢʘʶʪʴʩʷ ʥʘ ʙʘʟʽ ʨʦʪʘʮʽʡʥʠʭ 

ʚʘʢʫʫʤʥʠʭ ʥʘʩʦʩʽʚ ʭʦʯ ʽ ʧʝʨʝʚʘʞʘʶʪʴ ʫ ʨʷʜʽ ʧʦʢʘʟʥʠʢʽʚ ʥʘʜ ʫʩʪʘʥʦʚʢʘʤʠ ʥʘ ʙʘʟʽ 

ʚʦʜʦʢʽʣʴʮʝʚʠʭ ʪʘ ʧʣʫʥʞʝʨʥʠʭ ʚʘʢʫʫʤʥʠʭ ʥʘʩʦʩʽʚ, ʘʣʝ ʤʘʶʪʴ ʨʷʜ ʽʩʪʦʪʥʠʭ 

ʥʝʜʦʣʽʢʽʚ. 

ɼʦ ʥʝʜʦʣʽʢʽʚ ʚʘʢʫʫʤʥʠʭ ʫʩʪʘʥʦʚʦʢ ʨʦʪʘʮʽʡʥʠʭ ʚʘʢʫʫʤʥʠʭ ʥʘʩʦʩʽʚ, ʱʦ 

ʚʠʧʫʩʢʘʶʪʴʩʷ ʥʘ ʙʘʟʽ, ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ: ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʠʡ 

ʤʝʭʘʥʽʯʥʠʡ ʂʂɼ; ʧʽʜʚʠʱʝʥʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʟʘʟʦʨʽʚ ʫ 

ʧʦʻʜʥʘʥʥʷʭ ʜʝʪʘʣʝʡ; ʥʝʜʦʩʪʘʪʥʻ ʟʤʘʱʫʚʘʥʥʷ ʩʧʦʣʫʯʝʥʠʭ ʧʦʚʝʨʭʦʥʴ; ʟʥʦʩ 

ʧʣʘʩʪʠʥ ʪʘ ʚʢʣʘʜʠʰʽʚ ʯʝʨʝʟ ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʪʝʨʪʷ. 

ɿ ʤʝʪʦʶ ʫʩʫʥʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʥʝʜʦʣʽʢʽʚ ʚʘʢʫʫʤʥʠʭ ʫʩʪʘʥʦʚʦʢ ʚʠʥʠʢʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʘ 

ʨʘʮʽʦʥʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤ ʥʘʩʦʩʽʚ, ʩʪʦʩʦʚʥʦ ʥʘʩʦʩʥʠʭ 

ʩʪʘʥʮʽʡ ʩʫʯʘʩʥʠʭ ʜʦʾʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ; ʚʠʷʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ 

ʨʝʞʠʤʽʚ ʨʦʙʽʪ ʚʘʢʫʫʤʥʠʭ ʥʘʩʦʩʽʚ; ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ 

ʟʘʣʝʞʥʦʩʪʝʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʞʠʤʥʠʭ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʚʘʢʫʫʤʥʠʭ ʥʘʩʦʩʽʚ. 

ɺʠʟʥʘʯʝʥʥʷ ʥʘʟʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʠʪʠ ʚʘʢʫʫʤʥʽ ʥʘʩʦʩʠ ʟ 

ʦʧʪʠʤʘʣʴʥʠʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʠʪʠ 

ʨʝʩʫʨʩ ʚʘʢʫʫʤʥʠʭ ʥʘʩʦʩʽʚ ʪʘ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʮʽʾ 

ʪʚʘʨʠʥʥʠʮʪʚʘ. 
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ʇʦʪʝʥʮʽʘʣ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʙʽʦʤʘʩʠ ʚ ʘʛʨʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʜʦʩʪʘʪʥʴʦ 

ʚʠʩʦʢʠʡ, ʘ ʪʦʤʫ ʩʪʚʦʨʝʥʥʷ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʛʘʟʫ ʜʦʟʚʦʣʠʪʴ ʩʪʘʪʠ 

ʥʘ ʰʣʷʭ ʝʥʝʨʛʝʪʠʯʥʦʾ ʘʚʪʦʥʦʤʥʦʩʪʽ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʠʨʦʙʥʠʮʪʚʦ 

ʙʽʦʛʘʟʫ ʟ ʦʨʛʘʥʽʯʥʦʾ ʙʽʦʤʘʩʠ ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʘʪʠ ʦʨʛʘʥʽʯʥʽ ʜʦʙʨʠʚʘ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʧʦʢʨʘʱʫʻ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʮʽʾ. 

ʇʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʛʘʟʫ ʦʩʥʦʚʥʦʶ ʚʠʤʦʛʦʶ ʜʦ ʙʽʦʛʘʟʦʚʠʭ ʨʝʘʢʪʦʨʽʚ ʻ 

ʷʢʽʩʥʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʙʽʦʤʘʩʠ, ʦʩʢʽʣʴʢʠ ʮʝ ʚʧʣʠʚʘʻ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ 

ʬʝʨʤʝʥʪʘʮʽʾ ʪʘ ʚʠʭʽʜ ʙʽʦʛʘʟʫ. 

ɼʣʷ ʪʚʝʨʜʦʬʘʟʥʦʾ ʬʝʨʤʝʥʪʘʮʽʾ ʥʘʤʠ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ 

ʮʠʣʽʥʜʨʠʯʥʠʡ ʨʝʘʢʪʦʨ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʛʘʟʫ (ʨʠʩ.). ɺʽʥ ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ: ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʜʦ ʟʙʨʦʜʞʫʚʘʥʥʷ ʛʥʽʡ ʯʠ ʧʪʘʰʠʥʠʡ ʧʦʩʣʽʜ ʚʦʣʦʛʽʩʪʶ 92 ï 

94% ʪʘ ʚʽʜʧʦʚʽʜʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʪʨʘʧʣʷʻ ʯʝʨʝʟ ʙʫʥʢʝʨ 14 ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʦʨʛʘʥʽʯʥʦʾ ʤʘʩʠ ʜʦ ʧʘʪʨʫʙʢʘ 3 ʜʣʷ ʧʽʜʚʦʜʫ ʦʨʛʘʥʽʯʥʦʾ ʤʘʩʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʛʚʠʥʪʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ 10 ʧʦ ʞʦʣʦʙʫ 11 ʯʝʨʝʟ ʧʘʪʨʫʙʦʢ 3 ʦʨʛʘʥʽʯʥʘ ʤʘʩʘ 

ʧʦʪʨʘʧʣʷʻ ʫ ʧʘʨʘʣʝʣʴʥʽ ʢʘʤʝʨʠ ʟʙʨʦʜʞʫʚʘʥʥʷ 6 ʪʘ 7 ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʝʘʢʪʦʨʘ 2. 

ʆʨʛʘʥʽʯʥʘ ʤʘʩʘ ʧʽʜ ʯʘʩ ʟʙʨʦʜʞʫʚʘʥʥʷ ʧʨʦʭʦʜʠʪʴ ʢʘʤʝʨʠ ʟʙʨʦʜʞʫʚʘʥʥʷ 6 ʪʘ 7, ʘ 

ʧʦʪʽʤ ʯʝʨʝʟ ʧʘʪʨʫʙʦʢ 4 ʜʣʷ ʚʽʜʚʦʜʫ ʦʨʛʘʥʽʯʥʦʾ ʤʘʩʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʚʠʥʪʦʚʦʛʦ 

ʪʨʘʥʩʧʦʨʪʝʨʘ 10 ʧʦ ʞʦʣʦʙʫ 11 ʥʘʜʭʦʜʠʪʴ ʫ ʚʠʚʘʥʪʘʞʫʚʘʣʴʥʫ ʢʘʤʝʨʫ 8, ʘ ʯʝʨʝʟ 

ʚʠʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʦʪʚʽʨ 12 ʧʦʪʨʘʧʣʷʻ ʜʦ ʧʘʪʨʫʙʢʘ 13 ʜʣʷ ʚʽʜʚʦʜʫ ʦʨʛʘʥʽʯʥʦʾ 

ʤʘʩʠ ʪʘ ʚʠʜʘʣʷʻʪʴʩʷ ʟ ʤʝʪʘʥʪʝʥʢʫ. ʇʽʜ ʜʽʻʶ ʘʥʘʝʨʦʙʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʙʝʟ 

ʜʦʩʪʫʧʫ ʧʦʚʽʪʨʷ ʧʨʦʭʦʜʠʪʴ ʙʽʦʭʽʤʽʯʥʝ ʟʙʨʦʜʞʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʙʽʦʤʘʩʠ ʟ 

ʚʠʜʽʣʝʥʥʷʤ ʙʽʦʛʘʟʫ, ʷʢʠʡ ʧʽʜ ʯʘʩ ʧʦʚʝʨʪʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʝʘʢʪʦʨʘ 2, 

ʚʽʜʚʦʜʠʪʴʩʷ ʯʝʨʝʟ ʧʘʪʨʫʙʦʢ ʜʣʷ ʚʽʜʚʦʜʫ 4 ʦʨʛʘʥʽʯʥʦʾ ʤʘʩʠ ʽ ʪʘʢʦʞ ʥʘʜʭʦʜʠʪʴ ʫ 

ʚʠʚʘʥʪʘʞʫʚʘʣʴʥʫ ʢʘʤʝʨʫ 8 ʟʚʽʜʢʠ ʯʝʨʝʟ ʧʘʪʨʫʙʦʢ 9 ʜʣʷ ʚʽʜʚʦʜʫ ʙʽʦʛʘʟʫ 

ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʚ ʛʘʟʛʦʣʴʜʝʨ (ʥʝ ʧʦʢʘʟʘʥʠʡ) ʜʝ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʜʣʷ ʧʦʩʣʽʜʫʶʯʦʛʦ 

ʩʧʘʣʶʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʧʘʣʴʥʦʛʦ ʜʣʷ ʜʚʠʛʫʥʘ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʟʛʦʨʘʥʥʷ. 

ʋ ʧʝʨʽʦʜ ʧʨʦʭʦʜʞʝʥʥʷ ʘʥʘʝʨʦʙʥʦʛʦ ʟʙʨʦʜʞʫʚʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʠʡ ʨʝʘʢʪʦʨ 

2 ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʦʚʥʽʰʥʴʦʛʦ ʧʨʠʚʦʜʫ (ʥʝ ʧʦʢʘʟʘʥʠʡ), ʦʙʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʩʚʦʻʾ 

ʛʝʦʤʝʪʨʠʯʥʦʾ ʦʩʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʝʜʦʧʫʱʝʥʥʷ ʨʦʟʰʘʨʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʤʘʩʠ ʥʘ 

ʬʨʘʢʮʽʾ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʛʨʘʚʽʪʘʮʽʡʥʦʾ ʩʠʣʠ. ʂʨʽʤ ʪʦʛʦ, ʧʽʜ ʯʘʩ ʦʙʝʨʪʘʥʥʷ 

ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʝʘʢʪʦʨʘ 2, ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʢʘʤʝʨʘʭ ʟʙʨʦʜʞʫʚʘʥʥʷ 6 ʪʘ 7 ʣʦʧʘʪʢʠ 

5 ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʟʙʨʦʜʞʫʚʘʥʦʾ ʤʘʩʠ ʧʽʜ ʯʘʩ ʾʾ ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ 
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ʢʘʤʝʨʠ ʟʙʨʦʜʞʫʚʘʥʥʷ 6 ʪʘ 7, ʘ ʪʘʢʦʞ ʧʝʨʝʩʫʚʘʥʥʷ ʟʙʨʦʜʞʝʥʦʾ ʙʽʦʤʘʩʠ ʟ ʜʥʠʱʘ 

ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʝʘʢʪʦʨʘ 2 ʜʦ ʞʦʣʦʙʘ 11 ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʾʾ ʟ ʤʝʪʘʥʪʝʥʢʘ. 

 

 
ʈʠʩ. ɻʦʨʠʟʦʥʪʘʣʴʥʠʡ ʮʠʣʽʥʜʨʠʯʥʠʡ ʨʝʘʢʪʦʨ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʛʘʟʫ 

 

ʇʝʨʝʚʘʛʘ ʪʘʢʦʛʦ ʨʝʘʢʪʦʨʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʮʠʣʽʥʜʨʠʯʥʦʤʫ ʨʝʘʢʪʦʨʽ 

ʚʩʪʘʥʦʚʣʝʥʦ ʛʚʠʥʪʦʚʠʡ ʪʨʘʥʩʧʦʨʪʝʨ ʩʫʤʽʱʝʥʠʡ ʽʟ ʚʽʩʩʶ ʦʙʝʨʪʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʦʛʦ 

ʨʝʘʢʪʦʨʘ, ʮʝ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ, ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʝʘʢʪʦʨʘ 

ʨʽʚʥʦʤʽʨʥʝ ʨʦʟʧʦʜʽʣʝʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʤʘʩʠ ʧʦ ʨʝʘʢʪʦʨʫ ʪʘ ʧʝʨʝʤʽʱʝʥʥʷ ʾʾ ʫ 

ʚʠʚʘʥʪʘʞʫʚʘʣʴʥʫ ʢʘʤʝʨʫ ʜʣʷ ʚʠʚʝʜʝʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʦʾ ʦʨʛʘʥʽʯʥʦʾ ʤʘʩʠ ʟ 

ʨʝʘʢʪʦʨʘ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʨʝʘʢʪʦʨʘ ʧʦ ʟʘʢʨʽʧʣʝʥʠʭ 

ʜʦ ʢʦʨʧʫʩʫ ʣʦʧʘʪʢʘʭ ʦʨʛʘʥʽʯʥʘ ʤʘʩʘ ʧʽʜʥʽʤʘʻʪʴʩʷ ʟ ʜʥʠʱʘ ʨʝʘʢʪʦʨʘ ʽ ʥʘʜʭʦʜʠʪʴ ʜʦ 

ʞʦʣʦʙʘ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʚʠʥʪʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ ʧʝʨʝʨʦʙʣʝʥʘ ʦʨʛʘʥʽʯʥʘ ʤʘʩʘ 

ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʫ ʚʠʚʘʥʪʘʞʫʚʘʣʴʥʫ ʢʘʤʝʨʫ. 

ʆʪʞʝ, ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʮʠʣʽʥʜʨʠʯʥʠʡ ʨʝʘʢʪʦʨ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʛʘʟʫ 

ʟʘʙʝʟʧʝʯʫʻ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʧʦʨʮʽʡʥʦ-ʧʦʩʣʽʜʦʚʥʝ ʧʨʦʭʦʜʞʝʥʥʷ ʟʙʨʦʜʞʫʚʘʥʦʾ ʤʘʩʠ 

ʪʘ ʥʝʜʦʧʫʱʝʥʥʷ ʨʦʟʰʘʨʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʤʘʩʠ ʥʘ ʬʨʘʢʮʽʾ ʚʥʘʩʣʽʜʦʢ ʜʽʾ 

ʛʨʘʚʽʪʘʮʽʡʥʦʾ ʩʠʣʠ ʟʘʚʜʷʢʠ ʦʙʝʨʪʘʥʥʶ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʝʘʢʪʦʨʘ ʥʘʚʢʦʣʦ ʩʚʦʻʾ 

ʛʝʦʤʝʪʨʠʯʥʦʾ ʦʩʽ ʪʘ ʜʦʜʘʪʢʦʚʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʟʙʨʦʜʞʫʚʘʥʦʾ ʤʘʩʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʚʠʥʪʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ ʧʽʜ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʢʘʤʝʨʠ ʟʙʨʦʜʞʫʚʘʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ ʧʠʪʦʤʽ ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʮʝʩʫ ʟʙʨʦʜʞʫʚʘʥʥʷ, ʷʢʽʩʪʴ 

ʙʽʦʛʘʟʫ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʝ ʚʠʚʘʥʪʘʞʝʥʥʷ ʟʙʨʦʜʞʝʥʦʾ ʙʽʦʤʘʩʠ ʽʟ 

ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʝʘʢʪʦʨʘ. 
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ʉʫʰʽʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʚʘʞʣʠʚʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʶ 

ʦʧʝʨʘʮʽʻʶ ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʪʦʤʫ ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʭ 

ʪʨʠʚʘʣʝ ʟʙʝʨʝʞʝʥʥʷ ʩʧʦʞʠʚʯʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʆʩʥʦʚʥʦʶ 

ʟʘʜʘʯʝʶ ʩʫʰʽʥʥʷ ʻ ʟʤʝʥʰʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʪʝʨʽʘʣʘʭ. 

ʊʦʤʫ ʜʣʷ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ ʧʨʠ ʩʫʰʽʥʥʽ ʥʝʦʙʭʽʜʥʦ ʚʠʪʨʘʯʘʪʠ ʪʝʧʣʦʚʫ 

ʝʥʝʨʛʽʶ. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʫ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʘʭ ʜʣʷ ʩʫʰʽʥʥʷ ð ʩʫʰʘʨʢʘʭ, ʟʘʚʞʜʠ 

ʻ ʜʞʝʨʝʣʦ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ. ʇʨʠ ʽʥʪʝʥʩʠʚʥʽʡ ʯʠ ʪʨʠʚʘʣʽʡ ʜʽʾ ʜʞʝʨʝʣʘ ʪʝʧʣʦʚʦʾ 

ʝʥʝʨʛʽʾ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʤʘʪʝʨʽʘʣʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʢʽʣʴʢʽʩʥʦʛʦ ʩʪʘʥʫ 

ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʜʝʥʘʪʫʨʘʮʽʷ ʙʽʣʢʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʾʭ ʩʢʣʘʜʫ. ʎʝ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʩʧʦʞʠʚʯʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʘʢʫʫʤʫ 

ʧʽʜ ʯʘʩ ʩʫʰʽʥʥʷ [1-5]. ɼʣʷ ʮʴʦʛʦ ʨʠʥʦʢ ʋʢʨʘʾʥʠ ʪʘ ʉʚʽʪʫ ʧʨʦʧʦʥʫʻ ʚʘʢʫʫʤʥʽ 

ʩʫʰʘʨʢʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʇʨʦʪʝ, ʚʠʨʦʙʥʠʯʥʠʢʫ ʥʝ ʟʘʚʞʜʠ ʚʜʘʻʪʴʩʷ 

ʚʠʙʨʘʪʠ ʥʝʦʙʭʽʜʥʫ ʚʘʢʫʫʤʥʫ ʩʫʰʘʨʢʫ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʠʪʘʥʥʷ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʚʠʙʦʨʫ ʚʘʢʫʫʤʥʦʾ ʩʫʰʘʨʢʠ ʜʣʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʧʦʪʨʝʙ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʦʛʣʷʜ ʩʫʰʘʨʦʢ ʜʣʷ ʱʘʜʥʦʛʦ ʩʫʰʽʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʚʠʨʦʙʥʠʯʥʠʢʫ. 

ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʽ ʟʘ ʢʦʥʩʪʨʫʢʮʽʻʶ ʩʫʰʘʨʢʠ ʟ ʥʝʨʫʭʦʤʠʤ ʰʘʨʦʤ ʤʘʪʝʨʽʘʣʫ 

(ʜʠʚ. ʨʠʩ. ʘ), ʱʦ ʚʠʩʫʰʫʻʪʴʩʷ, ʷʚʣʷʶʪʴʩʷ ʚʘʢʫʫʤʥʽ ʩʫʰʠʣʴʥʽ ʰʘʬʠ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʘʙʦ ʧʨʷʤʦʢʫʪʥʦʾ ʬʦʨʤʠ, ʱʦ ʦʙʽʛʨʽʚʘʶʪʴʩʷ ʧʘʨʦʤ, ʽ ʚ ʨʽʜʢʽʩʥʠʭ 

ʚʠʧʘʜʢʘʭ ʛʘʨʷʯʦʶ ʚʦʜʦʶ, ʟ ʙʘʨʦʤʝʪʨʠʯʥʠʤʠ ʘʙʦ ʧʦʚʝʨʭʥʝʚʠʤʠ ʢʦʥʜʝʥʩʘʪʦʨʘʤʠ 

ʘʙʦ ʟ ʚʦʣʦʛʦʧʦʚʽʪʨʷʥʠʤʠ ʥʘʩʦʩʘʤʠ. ʇʨʦʪʝ, ʚʦʥʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʩʫʰʽʥʥʷ ʤʘʣʠʭ 

ʧʘʨʪʽʡ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʚʝʣʠʢʠʭ ʚʠʪʨʘʪ ʨʫʯʥʦʾ ʧʨʘʮʽ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʪʘ ʚʠʚʘʥʪʘʞʝʥʥʷ ʤʘʪʝʨʽʘʣʫ. ʋ ʣʦʧʘʪʝʚʠʭ ʚʘʢʫʫʤʥʠʭ ʩʫʰʘʨʢʘʭ (ʜʠʚ. ʨʠʩ. ʙ) 

ʚʩʝʨʝʜʠʥʽ ʩʫʰʠʣʴʥʦʾ ʢʘʤʝʨʠ ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ ʦʙʝʨʪʘʻʪʴʩʷ ʚʘʣ ʟ ʣʦʧʘʪʷʤʠ, 

ʟʘʚʜʷʢʠ ʷʢʠʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ.  

ʇʨʦʪʝ, ʜʘʥʫ ʩʫʰʘʨʢʫ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʣʠʰʝ ʜʣʷ ʩʫʰʽʥʥʷ 

ʝʬʽʨʦʦʣʽʡʥʠʭ ʪʨʘʚ ʪʘ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʜʣʷ ʷʢʠʭ ʥʝ ʢʨʠʪʠʯʥʝ ʧʦʰʢʦʜʞʝʥʥʷ. ʋ 

ʚʩʽʭ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʯʝʨʝʟ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʰʢʦʜʞʝʥʥʷ ʣʦʧʘʪʷʤʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ. ʊʘʨʽʣʯʘʩʪʘ ʚʘʢʫʫʤʥʘ ʩʫʰʘʨʢʘ (ʜʠʚ. ʨʠʩ. ʚ) ʧʝʨʝʤʽʰʫʻ 

ʤʘʪʝʨʽʘʣ ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʪʘʨʽʣʢʠ. ɼʘʥʠʡ ʚʠʜ ʩʫʰʘʨʦʢ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʪʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʥʝʚʝʣʠʢʠʭ ʧʘʨʪʽʡ. ɼʣʷ ʚʘʢʫʫʤʥʦʛʦ 
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  ʘ       ʙ 

    

  ʚ      ʛ 

ʈʠʩʫʥʦʢ ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʚʘʢʫʫʤʥʠʭ ʩʫʰʘʨʦʢ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʪʝʨʽʘʣʽʚ: 

 ʘ ï ʩʫʰʠʣʴʥʠʡ ʰʢʘʬ; ʙ ï ʣʦʧʘʪʝʚʘ ʩʫʰʘʨʢʘ; ʚ ï ʪʘʨʽʣʯʘʪʘ; ʛ ï ʙʘʨʘʙʘʥʥʘ 

 

ʩʫʰʽʥʥʷ ʚʝʣʠʢʠʭ ʧʘʨʪʽʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦʮʽʣʴʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʙʘʨʘʙʘʥʥʽ ʚʘʢʫʫʤʥʽ ʩʫʰʘʨʢʠ. ʂʦʥʩʪʨʫʢʮʽʷ ʜʘʥʠʭ ʩʫʰʘʨʦʢ 

ʧʝʨʝʜʙʘʯʘʻ ʦʙʝʨʪʘʥʥʷ ʙʘʨʘʙʘʥʘ, ʚʩʝʨʝʜʠʥʽ ʷʢʦʛʦ ʩʪʚʦʨʶʻʪʴʩʷ ʚʘʢʫʫʤ. ɿʘ 

ʨʘʭʫʥʦʢ ʨʫʭʫ ʧʦ ʚʥʫʪʨʽʰʥʽʤ ʩʪʽʥʢʘʤ ʙʘʨʘʙʘʥʫ, ʷʢʽ ʥʘʛʨʽʪʽ ʜʦ ʧʝʚʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. ʏʝʨʝʟ ʩʢʣʘʜʥʫ 

ʢʦʥʩʪʨʫʢʮʽʶ, ʘ ʫ ʟʚôʷʟʢʠ ʟ ʮʠʤ ʽ ʚʘʞʢʽʩʪʶ ʫʱʽʣʴʥʝʥʥʷ, ʢʦʥʩʪʨʫʢʮʽʷ ʜʘʥʠʭ 

ʩʫʰʘʨʦʢ ʻ ʜʦʩʠʪʴ ʜʦʨʦʛʦʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʙʽʨ ʪʦʾ ʯʠ ʽʥʰʦʾ ʚʘʢʫʫʤʥʦʾ ʩʫʰʘʨʢʠ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢʽʣʴʢʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ ʚʠʩʫʰʠʪʴ. ɼʣʷ 

ʥʝʚʝʣʠʢʠʭ ʧʘʨʪʽʡ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʰʠʣʴʥʽ ʰʘʬʠ, ʘ ʜʣʷ ʚʝʣʠʢʠʭ ð 

ʚʘʢʫʫʤʥʽ ʙʘʨʘʙʘʥʥʽ ʩʫʰʘʨʢʠ. 
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