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ʊʇ ï ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ; 

ʃʌ ï ʣʠʚʘʨʥʘ ʬʦʨʤʘ; 

ʌʉ ï ʬʦʨʤʦʚʘ ʩʫʤʽʰ; 

ʉʉ ï ʩʪʝʨʞʥʴʦʚʘ ʩʫʤʽʰ; 

ʌʄ ï ʬʦʨʤʦʚʠ ʤʘʪʝʨʽʘʣʠ; 

ɺʊʂ ï ʚʽʜʜʽʣ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ; 

ʄʂ ï ʤʦʜʝʣʴʥʠʡ ʢʦʤʧʣʝʢʪ; 

ʄʄ ï ʤʝʪʘʣʝʚʠ ʤʦʜʝʣʽ; 

ʄʈɺ ï ʤʝʪʘʣʦʨʽʟʘʣʴʥʠ ʚʝʨʩʪʘʪʠ; 

ʇʄ ï ʧʣʘʩʪʤʘʩʦʚʽ ʤʦʜʝʣʽ; 

ɻʄ ï ʛʘʟʠʬʽʢʦʚʘʥʠ ʤʦʜʝʣʽ; 

ʍʊʉ ï ʭʽʤʽʯʥʦ ʪʚʝʨʜʽʶʯʠ ʩʫʤʽʰʽ; 

ʄ ï ʤʦʥʪʤʦʨʠʣʦʥʽʪʦʚʽ (ʙʝʥʪʦʥʽʪʦʚʽ) ʬʦʨʤʦʚʽ ʛʣʠʥʠ; 

ʂ - ʢʘʦʣʽʥʽʪʦʚʽ ʬʦʨʤʦʚʽ ʛʣʠʥʠ; 

ɻ ï ʛʽʜʨʦʩʣʶʜʠʩʪʽ ʬʦʨʤʦʚʽ ʛʣʠʥʠ; 

ʇ ï ʧʦʣʽʤʽʥʝʨʘʣʴʥʽ ʬʦʨʤʦʚʽ ʛʣʠʥʠ; 

ʇʉʉ - ʧʣʘʩʪʠʯʥʽ ʩʘʤʦʪʚʝʨʜʽʶʯʠ ʩʫʤʽʰʽ 

ʈʉʉ ï ʨʽʜʢʽ ʩʘʤʦʪʚʝʨʜʽʶʯʠ ʩʫʤʽʰʽ; 

ʃʉ - ʣʠʚʥʠʢʦʚʘ ʩʠʩʪʝʤʘ; 

ʃʌ ï ʣʠʚʘʨʥʘ ʬʦʨʤʘ; 

ɺʈ-1 ï ʨʦʟʤʽʨʠ ʝʣʝʤʝʥʪʽʚ ʚʠʣʠʚʢʘ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʦʜʥʽʻʶ ʯʘʩʪʠʥʦʶ 

ʬʦʨʤʠ ʘʙʦ ʦʜʥʠʤ ʩʪʝʨʞʥʝʤ; 

ɺʈ-2 ï ʨʦʟʤʽʨʠ ʝʣʝʤʝʥʪʽʚ ʚʠʣʠʚʢʘ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʜʚʦʤʘ ʥʘʧʽʚʬʦʨʤʘʤʠ, 

ʘ ʪʘʢʦʞ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʦ ʧʣʦʱʠʥʠ ʨʦʟʥʽʤʘʥʥʷ ʬʦʨʤʠ  ̔ʧʝʨʝʪʠʥʘʶʪʴ ʾʾ; 

ɺʈ-3 ï ʨʦʟʤʽʨʠ ʝʣʝʤʝʥʪʽʚ ʚʠʣʠʚʢʘ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʪʨʴʦʤʘ ʽ ʙʽʣʴʰʝ 

ʯʘʩʪʠʥʘʤʠ ʬʦʨʤʠ, ʜʝʢʽʣʴʢʦʤʘ ʩʪʝʨʞʥʷʤʠ ʘʙʦ ʨʫʭʦʤʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʘ 

ʪʘʢʦʞ ʪʦʚʱʠʥʠ ʩʪʽʥʦʢ; 

ʃʆʌ ï ʣʠʪʪʷ ʚ ʦʙʦʣʦʥʢʦʚʽ ʬʦʨʤʠ; 

ʆʌ ï ʦʙʦʣʦʥʢʦʚʽ ʬʦʨʤʠ; 

ʅʌ ï ʥʘʧʽʚʬʦʨʤʠ; 

ʃɺʄ ï ʣʠʪʪʷ ʟʘ ʤʦʜʝʣʷʤʠ, ʱʦ ʚʠʧʣʘʚʣʷʶʪʴʩʷ; 
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ʃʂ ï ʣʠʪʪʷ ʚ ʢʦʢʽʣʽ; 

ʄʌ ï ʤʝʪʘʣʝʚʠ ʬʦʨʤʠ; 

ʃʊ ï ʣʠʪʪʷ ʧʽʜ ʪʠʩʢʦʤ; 

ʇʌ ï ʧʨʝʩ-ʬʦʨʤʘ; 

ɺʃ ï ʚʽʜʮʝʥʪʨʦʚʝ ʣʠʪʪʷ; 

ɹʃ ï ʙʝʟʧʝʨʝʨʚʥʝ ʣʠʪʪʷ; 

ɽʐʃ - ʝʣʝʢʪʨʦʰʣʘʢʦʚʝ ʣʠʪʪʷ; 

ɺʐ ï ʚʠʙʽʣʝʥʠʡ ʰʘʨ; 

ʉɸʇ ï ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ; 

ʊʇɺ ï ʪʝʭʥʦʣʦʛʽʯʥʘ ʧʽʜʛʦʪʦʚʢʘ ʚʠʨʦʙʥʠʮʪʚʘ; 

ɻɸɺ ï ʛʥʫʯʢʝ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʚʠʨʦʙʥʠʮʪʚʦ; 

ʆʄʊ ï ʦʙʨʦʙʢʘ ʤʝʪʘʣʽʚ ʪʠʩʢʦʤ; 

ɻʐ ï ʛʘʨʷʯʝ ʰʪʘʤʧʫʚʘʥʥʷ; 

ɻʐʄ ï ʛʘʨʷʯʝ ʰʪʘʤʧʫʚʘʥʥʷ ʥʘ ʤʦʣʦʪʘʭ; 

ʐʄ ï ʰʪʘʤʧʫʚʘʥʥʷ ʥʘ ʤʦʣʦʪʘʭ; 

ʂɻʐʇ ï ʢʨʠʚʦʰʠʧʥʠ ʛʘʨʷʯʝʰʪʘʤʧʫʚʘʣʴʥʠ ʧʨʝʩʠ; 

ɼɺɿ ï ʜʚʠʛʫʥ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ; 

ɻʂʄ ï ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʢʫʚʘʣʴʥʘ ʤʘʰʠʥʘ; 

ʌʇ ï ʬʨʠʢʮʽʡʥʠʡ ʧʨʝʩ; 

ɻʇ ï ʛʽʜʨʘʚʣʽʯʥʠʡ ʧʨʝʩ; 

ɻɿʄ ï ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʟʛʠʥʘʣʴʥʘ ʤʘʰʠʥʘ; 

ʈʂʄ ï ʨʦʪʘʮʽʡʥʦ-ʢʫʚʘʣʴʥʘ ʤʘʰʠʥʘ; 

ɺɸ ï ʚʠʩʘʜʞʫʚʘʣʴʥʠʡ ʘʚʪʦʤʘʪ; 

ɯʐ ï ʽʟʦʪʝʨʤʽʯʥʝ ʰʪʘʤʧʫʚʘʥʥʷ; 

ʐɺ ï ʰʪʘʤʧʫʚʘʣʴʥʝ ʚʘʣʴʮʶʚʘʥʥʷ; 

ʊʆ ï ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ; 

ɿʐ ï ʟʚʘʨʥʠʡ ʰʦʚ; 

ʐʇ ï ʰʚʠʜʢʝ ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ; 

ʃɻʄ ï ʣʠʪʪʷ ʟʘ ʛʘʟʠʬʽʢʦʚʘʥʠʤʠ ʤʦʜʝʣʷʤʠ; 

ʃʂʄ - ʣʠʪʪʷ ʟʘ ʢʨʠʞʘʥʠʤʠ ʤʦʜʝʣʷʤʠ; 

ɺʇʌ ï ʚʘʢʫʫʤʥʦ-ʧʣʽʚʢʦʚʝ ʬʦʨʤʫʚʘʥʥʷ; 

ʏʇʂ ï ʯʠʩʣʦʚʝ ʧʨʦʛʨʘʤʥʝ ʢʝʨʫʚʘʥʥʷ; 

ɺʈ ï ʚʠʙʫʭʦʚʽ ʨʝʯʦʚʠʥʠ; 

ʄɯʆʄ ï ʤʘʛʥʽʪʦ-ʽʤʧʫʣʴʩʥʘ ʦʙʨʦʙʢʘ ʤʝʪʘʣʽʚ; 

ʅɼʉ - ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ; 
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1. ɿɸɻɸʃʔʅɯ ʇʀʊɸʅʅʗ ʇʈʆɽʂʊʋɺɸʅʅʗ ʊɸ ɺʀɻʆʊʆɺʃɽʅʅʗ 

ɿɸɻʆʊʆɺʆʂ 

 

1.1. ʄʝʪʦʜʠ ʪʘ ʩʧʦʩʦʙʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ 

 

ɺʩʪʫʧ 

ʄʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ï ʚʝʜʫʯʘ ʛʘʣʫʟʴ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽ 

ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʾʾ ʟʘʚʜʘʥʥʷʤ ʻ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʽ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ, ʘ ʪʘʢʦʞ ʟʥʠʞʝʥʥʷ ʾʾ ʤʝʪʘʣʦʤʽʩʪʢʦʩʪʽ. 

ɺʝʣʠʢʽ ʨʝʟʝʨʚʠ ʟʤʝʥʰʝʥʥʷ ʨʦʟʭʦʜʫ ʤʝʪʘʣʫ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ ʽ ʟʥʠʞʝʥʥʷ ʾʾ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʠʭʦʚʘʥʽ ʚ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʟʘʛʦʪʦʚʯʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʜʽʶʯʠʭ ʪʝʭʥʦʣʦʛʽʯ-

ʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʛʦʪʦʚʣʝʥʥʷ ʣʠʪʠʭ, ʰʪʘʤʧʦʚʘʥʠʭ, ʧʨʝʩʦʚʘʥʠʭ ʪʘ ʽʥʰʠʭ 

ʟʘʛʦʪʦʚʦʢ ʜʦʟʚʦʣʷ ̒ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʷʢʽʩʪʴ 

ʟʘʛʦʪʦʚʦʢ, ʟʤʝʥʰʫ ̒ ʧʨʠʧʫʩʢʠ ʥʘ ʦʙʨʦʙʢʫ ʨʽʟʘʥʥʷʤ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʥʝ 

ʪʽʣʴʢʠ ʟʤʝʥʰʫ ̒ʨʦʟʭʽʜ ʤʝʪʘʣʫ, ʘʣʝ ʽ ʧʦʣʝʛʰʫ ̒ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ 

ʷʢʦʩʪʽ ʧʨʠ ʧʦʜʘʣʴʰʽʡ ʦʙʨʦʙʮʽ ʨʽʟʘʥʥʷʤ. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʘʨʪʽʩʪʴ ʦʙʨʦʙʢʠ 

ʨʽʟʘʥʥʷʤ ʯʘʩʪʦ ʩʢʣʘʜʘʻ ʦʩʥʦʚʥʫ ʜʦʣʶ ʫ ʚʘʨʪʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ, ʪʦʤʫ 

ʟʤʝʥʰʝʥʥʷ ʾʾ  ʦʙô̒ ʤʫ ʧʽʜʚʠʱʫʻ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʨʦʙʥʠʮʪʚʘ.  

ʅʝʦʙʭʽʜʥʽʩʪʴ ʝʢʦʥʦʤʽʾ ʟʘʪʨʘʪ ʧʨʘʮʽ ʪʘ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ 

ʧʨʝʜô̫ ʚʣʷʻ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʨʦʟʨʦʙʢʠ ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟʘʛʦʪʦʚʢʠ, 

ʾʾ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʽ ʩʧʦʩʦʙʫ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ 

ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʝʢʦʥʦʤʽʾ ʤʘʪʝʨʽʘʣʫ ʪʘ ʝʥʝʨʛʦʟʘʪʨʘʪ, ʧʽʜʚʠʱʝʥʥʷ 

ʥʘʜʽʡʥʦʩʪʽ ʽ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʤʘʰʠʥ.  

ʇʨʘʚʠʣʴʥʦ ʚʠʙʨʘʪʠ ʩʧʦʩʽʙ ʦʪʨʠʤʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʦʟʥʘʯʘʻ ʧʨʠʟʥʘʯʠʪʠ 

ʥʘʡʢʨʘʱʠʡ ʧʨʦʮʝʩ ʾʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʘʪʝʨʽʘʣʫ ʜʝʪʘʣʽ, ʾʾ 

ʢʦʥʬʽʛʫʨʘʮʽʾ, ʨʦʟʤʽʨʽʚ ʪʘ ʤʘʩʠ, ʪʦʯʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʦʚʝʨʭʦʥʴ, ʩʝʨʽʡʥʦʩʪʽ 

ʚʠʧʫʩʢʫ ʪʘ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ [3,4,111,120].  

ʋ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʙʘʛʘʪʦ ʩʧʦʩʦʙʽʚ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʠʭ 

ʟʘʛʦʪʦʚʦʢ, ʱʦ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʜʦʟʚʦʣʷʻ ʚʠʙʨʘʪʠ ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʜʷʱʠʡ, ʘ ʟ 

ʽʥʰʦʛʦ ï ʟʘʪʨʫʜʥʷʻ ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʤʦʞʣʠʚʠʭ. ɼʣʷ 

ʧʨʠʡʥʷʪʪʷ ʧʨʘʚʠʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʪʝʭʥʽʢʦ 

- ʝʢʦʥʦʤʽʯʥʠʡ  ʘʥʘʣʽʟ ʨʦʟʛʣʷʜʫʚʘʥʠʭ ʚʘʨʽʘʥʪʽʚ. ɸʣʝ ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ 

ʧʨʠʡʥʷʪʠʡ ʩʧʦʩʽʙ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ ʧʦʚʠʥʝʥ ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʷʢ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʟʘʛʦʪʦʚʢʠ, ʪʘʢ ʽ ʧʨʠ ʾʾ ʤʝʭʘʥʽʯʥʽʡ 

ʦʙʨʦʙʮʽ ʨʽʟʘʥʥʷʤ, ʟʤʝʥʰʝʥʥʶ ʤʝʪʘʣʦʻʤʥʦʩʪʽ, ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ, 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʽ ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ ʤʘʰʠʥ. 

ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚʠʙʨʘʪʠ ʨʘʮʽʦʥʘʣʴʥʠʡ ʩʧʦʩʽʙ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʟʘʛʦʪʦʚʦʢ ʚ ʫʤʦʚʘʭ ʾʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʙʨʦʙʢʠ ʥʘ ʚʝʨʩʪʘʪʘʭ ʟ ʏʇʂ ʘʙʦ ʥʘ 

ʧʦʧʝʨʝʜʥʴʦ ʥʘʣʘʛʦʜʞʝʥʠʭ ʚʝʨʩʪʘʪʘʭ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ, 

ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʘʪʥʽʡ ʧʨʠʧʫʩʢ ʥʘ ʦʙʨʦʙʢʫ ʨʽʟʘʥʥʷʤ ʜʣʷ 
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ʟʘʙʝʟʧʝʯʝʥʥ̫  ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʦʙʨʦʙʣʝʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʘ ʟ ʽʥʰʦʾ-

ʤʽʥʽʤʘʣʴʥʠʡ ʧʨʠʧʫʩʢ, ʱʦʙ ʟʤʝʥʰʠʪʠ ʨʦʟʭʽʜ ʤʝʪʘʣʫ ʽ ʦʙʩʷʛ ʦʙʨʦʙʢʠ 

ʨʽʟʘʥʥʷʤ. ʅʘʷʚʥʽʩʪʴ ʣʠʚʘʨʥʠʭ ʪʘ ʰʪʘʤʧʫʚʘʣʴʥʠʭ ʫʢʣʦʥʽʚ, ʧʝʨʝʤʽʥʥʠʭ 

ʥʘʧʫʩʢʽʚ ʧʦ ʜʦʚʞʠʥʽ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ ʪʦʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ 

ʛʣʠʙʠʥʠ ʨʽʟʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ, ʩʠʣ ʨʽʟʘʥʥʷ ʪʘ ʧʨʫʞʥʠʭ ʜʝʬʦʨʤʘʮʽʡ 

ʩʠʩʪʝʤʠ Ăʚʝʨʩʪʘʪ-ʜʝʪʘʣʴò, ʱʦ ʟʘʪʨʫʜʥʷʻ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ 

ʦʙʨʦʙʢʠ. ʊʦʤʫ ʚʠʙʽʨ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʩʧʦʩʦʙʫ ʦʪʨʠʤʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʾʾ ʧʦʜʘʣʴʰʦʾ  ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʨʽʟʘʥʥʷʤ ʤʘʻ ʩʫʪʪʻʚʝ 

ʟʥʘʯʝʥʥʷ.  

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʩʪʫʜʝʥʪʠ, ʷʢʽ ʥʘʚʯʘʶʪʴʩʷ ʟʘ ʥʘʧʨʷʤʦʤ ʧʽʜʛʦʪʦʚʢʠ           

Ăɯʥʞʝʥʝʨʥʘ ʤʝʭʘʥʽʢʘò, ʤʦʛʣʠ ʧʨʘʚʠʣʴʥʦ ʩʧʨʦʝʢʪʫʚʘʪʠ ʟʘʛʦʪʦʚʢʫ, ʧʽʜʽʙʨʘʪʠ 

ʩʧʦʩʽʙ ʾʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʧʨʠʟʥʘʯʠʪʠ ʧʨʠʧʫʩʢʠ ʥʘ ʦʙʨʦʙʢʫ, ʚʚʝʜʝʥʦ 

ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ Ăʇʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʚʠʨʦʙʥʠʮʪʚʦ ʟʘʛʦʪʦʚʦʢò. 

ʇʨʦʛʨʘʤʦʶ ʢʫʨʩʫ ʧʝʨʝʜʙʘʯʝʥʦ ʙʽʣʴʰ ʛʣʠʙʦʢʝ ʚʠʚʯʝʥʥʷ ʣʠʪʠʭ, 

ʢʦʚʘʥʠʭ ʪʘ ʰʪʘʤʧʦʚʘʥʠʭ ʟʘʛʦʪʦʚʦʢ, ʷʢʽ ʥʘʡʰʠʨʰʝ ʨʦʟʧʦʚʩʶʜʞʝʥʽ. ʄʝʥʰʝ 

ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʠʚʯʝʥʥʶ ʟʚʘʨʥʠʭ, ʧʣʘʩʪʤʘʩʦʚʠʭ, ʟʘʛʦʪʦʚʦʢ ʟ ʧʨʦʢʘʪʫ 

ʪʘ ʦʜʝʨʞʘʥʠʭ ʤʝʪʦʜʦʤ ʧʦʨʦʰʢʦʚʦʾ ʤʝʪʘʣʫʨʛʽʾ.  

ʃʠʪʪʷ ï ʦʜʠʥ ʽʟ ʩʪʘʨʦʜʘʚʥʽʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ. ʑʝ ʩʢʽʬʠ 2,5 

ʪʠʩʷʯ ʨʦʢʽʚ ʪʦʤʫ ʚ ʇʨʠʜʥʽʧʨʦʚôʾ  ʪʘ ʇʨʠʘʟʦʚôʾ  ʚʽʜʣʠʚʘʣʠ ʧʨʠʢʨʘʩʠ ʟ ʟʦʣʦʪʘ 

ʪʘ ʙʨʦʥʟʠ. ʅʝʧʝʨʝʚʝʨʰʝʥʠʤʠ ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ ʛʘʨʤʘʪ ʪʘ ʜʟʚʦʥʽʚ ʙʫʣʠ 

ʨʦʩʽʡʩʴʢʽ ʣʠʚʘʨʥʠʢʠ 14-17 ʩʪʦʣʽʪʪʷ. ʋ 1586 ʨ. ɸʥʜʨʽʻʤ ʏʦʭʦʚʠʤ ʚʽʜʣʠʪʘ 

Ăʎʘʨ-ʛʘʨʤʘʪʘò ʤʘʩʦʶ 38,4 ʪ, ʫ 1735 ʨ. ɯʚʘʥʦʤ ʄʦʪʦʨʥʠʤ ï Ăʎʘʨ-ʜʟʚʽʥò 

ʤʘʩʦʶ ʙʽʣʷ 200 ʪ. ɿʘʧʦʨʽʟʴʢʽ ʢʦʟʘʢʠ ʚʠʣʠʚʘʣʠ ʩʪʚʦʣʠ ʪʘ  ʽʥʰʽ ʜʝʪʘʣʽ ʛʘʨʤʘʪ.  

ʏʫʜʦʚʽ ʟʨʘʟʢʠ ʣʠʚʘʨʥʦʛʦ ʤʠʩʪʝʮʪʚʘ - ʧʘʤô̫ ʪʥʠʢʠ ɹʦʛʜʘʥʫ 

ʍʤʝʣʴʥʠʮʴʢʦʤʫ ʚ ʂʠʻʚʽ, ʇʝʪʨʦʚʽ ɯ ʫ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʟʽ, ʄʽʥʽʥʫ ʪʘ 

ʇʦʞʘʨʩʴʢʦʤʫ ʚ ʄʦʩʢʚʽ ʪʦʱʦ. 

ʋ ʩʝʨʝʜʠʥʽ 18 ʩʪ. ʦʩʥʦʚʠ ʥʘʫʢʠ ʧʨʦ ʤʝʪʘʣʠ ʟʘʢʣʘʚ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚ. 

ɺʠʟʥʘʯʥʽ ʨʦʩʽʡʩʴʢʽ ʚʯʝʥʽ ɼ.ʂ. ʏʝʨʥʦʚ, ɸ.ʉ. ʃʘʚʨʦʚ, ʅ.ɺ. ʂʘʣʘʥʫʮʴʢʠʡ ʜʘʣʠ 

ʥʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʙʘʛʘʪʴʦʤ ʷʚʠʱʘʤ ʣʠʪʪʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʠʢʨʠʣʠ 

ʧʨʠʯʠʥʠ ʫʪʚʦʨʝʥʥʷ ʛʘʟʦʚʠʭ ʨʘʢʦʚʠʥ, ʣʽʢʚʘʮʽʡ, ʚʥʫʪʨʽʰʥʽʭ ʥʘʧʨʫʞʝʥʴ ʪʘ 

ʽʥʰʝ. ʅʘʜʟʚʠʯʘʡʥʦ ʙʫʨʭʣʠʚʦ ʣʠʚʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʨʦʟʚʠʚʘʣʦʩʷ ʥʘ ʧʦʯʘʪʢʫ 

ʧʝʨʰʠʭ ʧô̫ ʪʠʨʽʯʦʢ, ʫ ʪʦʤʫ ʞ ʯʠʩʣʽ ʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʫʯʘʩʥʦʾ ʋʢʨʘʾʥʠ. 

ʊʝʧʝʨ ʚ ʫʩʽʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʙʽʣʷ 80 ʤʣʥ. ʪ ʣʠʪʚʘ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʚ ʤʠʥʫʣʦʤʫ ʉʈʉʈ (1987 ʨ.) ʧʦʥʘʜ 25 ʤʣʥ. ʪ, ʪʦʙʪʦ ʙʽʣʷ 1/3 ʩʚʽʪʦʚʦʛʦ 

ʚʠʧʫʩʢʫ. ɺʠʨʽʩ ʚʠʧʫʩʢ ʣʠʚʘʨʥʠʭ ʤʘʰʠʥ ʪʘ ʘʚʪʦʤʘʪʠʯʥʠʭ ʣʽʥʽʡ ʥʘ ʟʘʚʦʜʘʭ 

Ăɸʤʫʨʣʠʪʤʘʰò, Ăʉʠʙʣʠʪʤʘʰò, ʊʠʨʘʩʧʦʣʴʩʴʢʦʤʫ ʽ ʇʘʚʣʦʛʨʘʜʩʴʢʦʤʫ ʪʘ 

ʽʥʰʠʭ. ʋ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʉʈʉʈ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ Ăʎʝʥʪʨʦʣʠʪòr ï 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʟʘʚʦʜʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʣʠʚʢʽʚ. ʇʦʪʫʞʥʽ ʣʠʚʘʨʥʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʥʘ ɻɸɿ, ʂʘʤɸɿ, ɿɯʃ, ʍʊɿ, Ăʋʨʘʣʤʘʰò ʪʘ ʽʥʰʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ. 

ʆʙʨʦʙʢʘ ʤʝʪʘʣʽʚ ʪʠʩʢʦʤ ʧʦʣʷʛʘʻ ʚ ʟʤʽʥʽ ʬʦʨʤʠ ʟʘʛʦʪʦʚʢʠ ʙʝʟ 
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ʧʦʨʫʰʝʥʥʷ ʩʫʮʽʣʴʥʦʩʪʽ, ʪʦʙʪʦ ʚ ʧʣʘʩʪʠʯʥʽʡ ʜʝʬʦʨʤʘʮʽʾ ʧʽʜ ʜʽʻʶ ʟʦʚʥʽʰʥʽʭ 

ʩʠʣ. ʋʢʨʘʾʥʩʴʢʽ ʢʦʚʘʣʽ ʩʣʘʚʠʣʠʩʴ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʨʽʟʥʦʾ ʟʙʨʦʾ ʪʘ ʪʦʚʘʨʽʚ 

ʧʦʙʫʪʫ. ʐʠʨʦʢʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʶ ʧʨʦʮʝʩʽʚ ʦʙʨʦʙʢʠ ʪʠʩʢʦʤ ʩʧʨʠʷʣʠ 

ʪʝʦʨʝʪʠʯʥʽ ʨʦʙʦʪʠ ʨʘʜʷʥʩʴʢʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʫʯʝʥʠʭ: ʉ.ɯ. ɻʫʙʢʽʥʘ, ɸ.ɸ. 

ɯʣʶʰʠʥʘ, ʄ.ɺ. ʉʪʦʨʦʞʝʚʘ, ɸ.ɯ. ʎʝʣʽʢʦʚʘ, ɻ. ɿʘʢʩʘ, ɽ. ʊʦʤʩʦʥʘ, ʋ. 

ɼʞʦʥʩʦʥʘ ʪʘ ʽʥʰʠʭ. ʇʨʦʮʝʩʠ ʦʙʨʦʙʢʠ ʪʠʩʢʦʤ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʠʩʦʢʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʧʨʦʢʘʪʮʽ ʰʚʠʜʢʽʩʪʴ ʩʷʛʘʻ 20-30 ʤ/ʩ, ʧʨʠ 

ʛʘʨʷʯʦʤʫ ʦʙô̒ ʤʥʦʤʫ ʰʪʘʤʧʫʚʘʥʥʽ ʟʘ ʭʚʠʣʠʥʫ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ 2-3 

ʟʘʛʦʪʦʚʢʠ, ʘ ʧʨʠ ʭʦʣʦʜʥʦʤʫ ʥʘ ʧʨʝʩ-ʘʚʪʦʤʘʪʽ ʜʦ 1500 ʜʨʽʙʥʠʭ ʜʝʪʘʣʝʡ ʟʘ 1 

ʭʚʠʣʠʥʫ (ʟ ʩʪʨʽʯʢʠ). 

ʋ ʉʈʉʈ ʦʙʨʦʙʮʽ ʪʠʩʢʦʤ ʧʽʜʜʘʚʘʣʠ ʧʨʠʙʣʠʟʥʦ 90% ʫʩʽʻʾ ʚʠʧʣʘʚʣʝʥʦʾ 

ʩʪʘʣʽ ʽ 55% ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ ʪʘ ʩʧʣʘʚʽʚ. ʇʦʥʘʜ 1/3 ʫʩʽʻʾ ʩʪʘʣʽ, ʷʢʘ 

ʚʠʧʣʘʚʣʷʻʪʴʩʷ, ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ ʢʫʚʘʥʥʷʤ ʪʘ ʰʪʘʤʧʫʚʘʥʥʷʤ. 

ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʧʝʨʝʜʞʘʶʯʠʡ ʨʽʩʪ ʢʦʚʘʣʴʩʴʢʦ-ʧʨʝʩʦʚʦʛʦ ʦʙʣʘʜ-

ʥʘʥʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʝʪʘʣʦʨʽʟʘʣʴʥʠʤʠ ʚʝʨʩʪʘʪʘʤʠ (ʟʘ ʚʠʥʷʪʢʦʤ ʚʝʨʩʪʘʪʽʚ ʟ 

ʯʠʩʣʦʚʠʤ ʧʨʦʛʨʘʤʦʚʘʥʠʤ ʢʝʨʫʚʘʥʥʷʤ). 

ʋ ʛʘʣʫʟʽ ʟʚʘʨʶʚʘʥʥʷ ʦʩʦʙʣʠʚʦ ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ ʜʦʩʷʛʥʝʥʥʷ 

ʽʥʩʪʠʪʫʪʫ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʽʤ. ʇʘʪʦʥʘ ʚ ʂʠʻʚʽ. 

ɯʟ ʟʘʨʫʙʽʞʥʠʭ ʢʨʘʾʥ ʫ ʛʘʣʫʟʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʥʠʭ ʟʘʛʦʪʦʚʦʢ ʦʩʦʙʣʠʚʦ 

ʥʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ ʜʦʩʷʛʥʝʥʥʷ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʅʽʤʝʯʯʠʥʠ, ʧʽʟʥʽʰʝ ʉʐɸ 

ʽ ʗʧʦʥʽʾ, ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʂʠʪʘʶ ʪʘ ɯʥʜʽʾ. [7,51,52,95,111]   

 

ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ, ʷʢʽ ʧʨʝʜô̫ ʚʣʷʶʪʴʩʷ ʜʦ ʟʘʛʦʪʦʚʦʢ, ʪʘ ʰʣʷʭʠ ʾʭ 

ʟʘʙʝʟʧʝʯʝʥʥʷ 

ɿʘʛʦʪʦʚʢʘ ï ʮʝ ʧʨʝʜʤʝʪ ʧʨʘʮʽ, ʟ ʷʢʦʛʦ ʟʤʽʥʦʶ ʬʦʨʤʠ, ʨʦʟʤʽʨʽʚ, ʷʢʦʩʪʽ 

ʧʦʚʝʨʭʥʽ ʪʘ ʤʘʪʝʨʽʘʣʫ ʚʠʛʦʪʦʚʣʷʶʪʴ ʜʝʪʘʣʴ. 

ʗʢ ʟʘʛʦʪʦʚʢʠ ʜʝʪʘʣʝʡ ʤʘʩʦʶ ʚʽʜ ʯʘʩʪʦʢ ʛʨʘʤʘ ʜʦ ʜʝʩʷʪʢʽʚ ʪʦʥʥ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʟʣʠʚʢʠ, ʧʨʦʢʘʪ, ʚʠʣʠʚʢʠ, ʢʦʚʘʥʽ ʪʘ ʰʪʘʤʧʦʚʘʥʽ 

ʟʘʛʦʪʦʚʢʠ, ʧʦʨʦʰʢʦʚʽ ʪʘ ʧʣʘʩʪʤʘʩʦʚʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ. ʆʩʦʙʣʠʚʫ ʛʨʫʧʫ 

ʫʪʚʦʨʶʶʪʴ ʢʦʤʙʽʥʦʚʘʥʽ ʟʘʛʦʪʦʚʢʠ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʟʚʘʨʶʚʘʥʥʷʤ ʪʘ 

ʩʢʣʝʶʚʘʥʥʷʤ ʧʨʦʢʘʪʫ, ʚʠʣʠʚʢʽʚ, ʧʦʢʦʚʦʢ ʪʦʱʦ. 

ʇʨʦʛʨʝʩʠʚʥʽ ʟʘʛʦʪʦʚʢʠ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʪʘʢʠʤ ʚʠʤʦʛʘʤ: 

ʬʦʨʤʘ ʪʘ ʨʦʟʤʽʨʠ ʟʘʛʦʪʦʚʢʠ ʧʦʚʠʥʥʽ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʫʚʘʪʠʩʴ ʜʦ 

ʬʦʨʤʠ ʪʘ ʨʦʟʤʽʨʽʚ ʛʦʪʦʚʦʾ ʜʝʪʘʣʽ ʘʙʦ ʚʽʜʧʦʚʽʜʘʪʠ ʾʤ; 

ʤʘʪʠ ʥʠʟʴʢʫ ʚʘʨʪʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʷʢ ʩʘʤʦʾ ʟʘʛʦʪʦʚʢʠ, ʪʘʢ ʽ ʜʝʪʘʣʽ; 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʨʦʟʤʽʨʽʚ, 

ʟʘʜʘʥʦʾ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʦʥʴ ʪʘ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʜʝʪʘʣʽ; 

ʬʦʨʤʘ ʟʘʛʦʪʦʚʢʠ ʧʦʚʠʥʥʘ ʙʫʪʠ, ʧʦ ʤʦʞʣʠʚʦʩʪʽ, ʧʨʦʩʪʦʶ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʩʦʢʠʡ ʚʠʭʽʜ ʧʨʠʜʘʪʥʦʾ 

ʧʨʦʜʫʢʮʽʾ; 

ʩʧʨʠʷʪʠ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʟʘʩʪʦʩʫʚʘʥʥʶ ʤʝʭʘʥʽʟʘʮʽʾ ʪʘ 
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ʘʚʪʦʤʘʪʠʟʘʮʽʾ; 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ, ʷʢʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʘʨʪʦʩʪʽ ʤʘʪʝʨʽʘʣʫ, ʚʘʨʪʦʩʪʽ ʦʜʝʨʞʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʽ ʚʘʨʪʦʩʪʽ 

ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʦʶ. 

ʋ ʮʽʣʦʤʫ ʟʘʛʦʪʦʚʢʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ. ʇʽʜ 

ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʶ ʨʦʟʫʤʽʻʪʴʩʷ ʚʣʘʩʪʠʚʽʩʪʴ ʚʠʨʦʙʫ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʧʨʠ ʡʦʛʦ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʟʘʩʪʦʩʫʚʘʪʠ ʥʘʡʙʽʣʴʰ ʧʨʦʩʪʽ, ʧʨʦʜʫʢʪʠʚʥʽ ʪʘ ʜʝʰʝʚʽ ʩʧʦʦʩʙʠ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʥʝʦʙʭʽʜʥʦʾ ʷʢʦʩʪʽ. ʊʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʩʫʪʪʻʚʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʯʥʦʾ ʧʨʦʛʨʘʤʠ ʚʠʧʫʩʢʫ ʚʠʨʦʙʽʚ (ʪʠʧʫ ʚʠʨʦʙʥʠʮʪʚʘ). 

ʈʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʪʠʧʠ ʚʠʨʦʙʥʠʮʪʚʘ: ʦʜʠʥʠʯʥʝ (ʆɺ), ʩʝʨʽʡʥʝ (ʉɺ) ʪʘ ʤʘʩʦʚʝ 

(ʄɺ). ʉʝʨʽʡʥʝ ʚʠʨʦʙʥʠʮʪʚʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʤʘʣʦʩʝʨʽʡʥʝ 

(ʄʉɺ), ʩʝʨʝʜʥʴʦʩʝʨʽʡʥʝ (ʉʉɺ) ʪʘ ʚʝʣʠʢʦʩʝʨʽʡʥʝ (ɺʉɺ) [3,4,47,50,89,119]. 

ʄʘʪʝʨʽʘʣ ʘʙʦ ʥʘʧʽʚʬʘʙʨʠʢʘʪ, ʟ ʷʢʦʛʦ ʦʪʨʠʤʫʶʪʴ ʟʘʛʦʪʦʚʢʫ, ʥʘʟʠʚʘʶʪʴ 

ʚʠʭʽʜʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʘʙʦ ʚʠʭʽʜʥʦʶ ʟʘʛʦʪʦʚʢʦʶ. ʅʘʧʨʠʢʣʘʜ, ʣʠʚʘʨʥʠʡ (ʚ 

ʯʫʰʢʘʭ) ʯʘʚʫʥ, ʟʚʠʯʘʡʥʠʡ ʽ ʧʝʨʽʦʜʠʯʥʠʡ ʧʨʦʢʘʪ, ʤʝʪʘʣʝʚʽ ʪʘ ʥʝʤʝʪʘʣʝʚʽ 

ʧʦʨʦʰʢʠ, ʛʫʤʘ, ʜʝʨʝʚʦ ʪʘ ʽʥʰʽ. 

ɿʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʠʥʮʠʧʦʤ ʟʘʛʦʪʦʚʢʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʘʢʽ ʚʠʜʠ: 

ʚʠʣʠʚʢʠ - ʮʝ ʟʘʛʦʪʦʚʢʠ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʰʣʷʭʦʤ ʟʘʧʦʚʥʝʥʥʷ ʧʦʨʦʞʥʠʥʠ 

ʬʦʨʤʠ ʨʽʜʢʠʤ ʤʝʪʘʣʦʤ, ʱʦ ʪʚʝʨʜʽʻ ʫ ʮʽʡ ʬʦʨʤʽ; 

ʧʦʢʦʚʢʠ - ʮʝ ʟʘʛʦʪʦʚʢʠ, ʷʢʽ ʦʜʝʨʞʫʶʪʴ ʤʝʪʦʜʦʤ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ 

ʤʝʪʘʣʫ ʧʨʠ ʢʫʚʘʥʥʽ ʘʙʦ ʰʪʘʤʧʫʚʘʥʥʽ; 

ʟʣʠʚʢʠ, ʧʨʦʢʘʪ - ʮʝ ʟʘʛʦʪʦʚʢʠ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʤʝʪʦʜʦʤ ʣʠʪʪʷ ʨʽʜʢʦʛʦ 

ʤʝʪʘʣʫ ʫ ʚʠʣʠʚʥʠʮʽ, ʘ ʪʘʢʦʞ ʰʣʷʭʦʤ ʦʙʨʦʙʢʠ ʪʠʩʢʦʤ ʟʣʠʚʢʽʚ ʥʘ ʧʨʦʢʘʪʥʠʭ 

ʪʘ ʽʥʰʠʭ ʩʪʘʥʘʭ; 

ʟʘʛʦʪʦʚʢʠ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʟ ʤʝʪʘʣʝʚʠʭ ʧʦʨʦʰʢʽʚ ʤʝʪʦʜʘʤʠ ʧʦʨʦʰʢʦʚʦʾ 

ʤʝʪʘʣʫʨʛʽʾ; 

ʧʣʘʩʪʤʘʩʦʚʽ ʟʘʛʦʪʦʚʢʠ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʣʠʪʪʷʤ ʘʙʦ ʧʨʝʩʫʚʘʥʥʷʤ 

ʥʝʤʝʪʘʣʝʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ; 

ʟʘʛʦʪʦʚʢʠ ʟ ʧʨʠʨʦʜʥʠʭ ʘʙʦ ʩʠʥʪʝʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʜʝʨʝʚʘ, ʛʫʤʠ, 

ʢʘʤʝʥʶ, ʪʦʱʦ); 

ʢʦʤʙʽʥʦʚʘʥʽ ʟʘʛʦʪʦʚʢʠ ʟ ʤʝʪʘʣʝʚʠʭ ʽ ʥʝʤʝʪʘʣʝʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ 

ʦʜʝʨʞʫʶʪʴ ʟʚʘʨʶʚʘʥʥʷʤ, ʧʘʷʥʥʷʤ, ʩʢʣʝʶʚʘʥʥʷʤ ʪʦʱʦ. 

ʅʘ ʚʠʙʽʨ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʚʧʣʠʚʘʶʪʴ 

ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: 

ʢʦʥʬʽʛʫʨʘʮʽʷ ʪʘ ʨʦʟʤʽʨʠ ʜʝʪʘʣʽ; 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʜʝʪʘʣʽ, ʪʦʙʪʦ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ 

ʦʙʨʦʙʣʶʚʘʪʠʩʴ ʣʠʪʪʷʤ, ʪʠʩʢʦʤ, ʟʚʘʨʶʚʘʥʥʷʤ; 

ʨʽʯʥʘ ʧʨʦʛʨʘʤʘ ʚʠʧʫʩʢʫ ʘʙʦ ʪʠʧ ʚʠʨʦʙʥʠʮʪʚʘ, ʯʠʤ ʙʽʣʴʰʘ ʧʨʦʛʨʘʤʘ, 

ʪʠʤ ʜʦʩʢʦʥʘʣʽʰʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ, ʪʦʤʫ ʱʦ 
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ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʦʩʥʘʩʪʢʠ ʙʫʜʝ ʨʦʟʥʝʩʝʥʘ ʥʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʟʘʛʦʪʦʚʦʢ; 

ʥʝʦʙʭʽʜʥʘ ʪʦʯʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʪʘ ʷʢʽʩʪʴ ʧʦʚʝʨʭʥʽ 

(ʰʦʨʩʪʢʽʩʪʴ, ʥʘʢʣʝʧ ʪʦʱʦ); 

ʤʘʩʘ ʜʝʪʘʣʽ (ʣʠʪʽ ʜʝʪʘʣʽ ʤʘʩʦʶ ʜʦ 500 ʢʛ, ʷʢ ʧʨʘʚʠʣʦ, ʤʦʞʥʘ 

ʚʠʛʦʪʦʚʣʷʪʠ ʩʧʝʮʽʘʣʴʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʣʠʪʪʷ, ʢʦʚʘʥʽ ʟʘʛʦʪʦʚʢʠ ʤʘʩʦʶ ʜʦ 

400 ʢʛ - ʚ ʰʪʘʤʧʘʭ); 

ʚʠʨʦʙʥʠʯʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʛʦʪʦʚʯʠʭ ʮʝʭʽʚ, ʪʦʙʪʦ ʥʘʷʚʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʡʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʤʦʞʣʠʚʦʩʪʽ ʰʚʠʜʢʦʛʦ ʧʝʨʝʥʘʣʘʛʦʜʞʝʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʦʩʥʘʱʝʥʥʷ ʪʦʱʦ; 

ʯʘʩ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʚʠʨʦʙʥʠʮʪʚʘ (ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʦʜʝʣʝʡ, ʧʨʝʩ-ʬʦʨʤ, ʰʪʘʤʧʽʚ); 

ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʜʦʜʝʨʞʘʥʥʷ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ ʩʝʨʝʜʦʚʠʱʘ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ 

ʧʝʚʥʠʤ ʪʝʭʥʽʯʥʠʤ ʪʘ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʤ ʚʠʤʦʛʘʤ. 

ʊʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʨʝʛʣʘʤʝʥʪʦʚʘʥʽ ʢʨʝʩʣʝʥʥʷʤ ʟʘʛʦʪʦʚʢʠ ʽ ʪʝʭʥʽʯʥʠʤʠ 

ʫʤʦʚʘʤʠ (ʊʋ) ʥʘ ʾʾ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʩʪʘʥʜʘʨʪʘʤʠ, ʥʦʨʤʘʣʷʤʠ ʪʦʱʦ. ʋ ʥʠʭ 

ʫʩʪʘʥʦʚʣʝʥʽ ʦʙʤʝʞʝʥʥʷ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ, ʤʽʢʨʦʩʪʨʫʢʪʫʨʦʶ, ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʛʝʦʤʝʪʨʠʯʥʦʶ ʬʦʨʤʦʶ ʪʘ ʨʦʟʤʽʨʘʤʠ, ʩʪʘʥʦʤ 

ʧʦʚʝʨʭʥʽ ʪʘ ʜʦʧʫʩʪʠʤʠʤʠ ʜʝʬʝʢʪʘʤʠ. 

ɼʦ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʥʦʩʷʪʴʩʷ: ʟʥʠʞʝʥʥʷ ʟʘʪʨʘʪ 

ʧʨʘʮʽ, ʝʥʝʨʛʽʾ ʪʘ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ; ʩʢʦʨʦʯʝʥʥʷ ʚʪʨʘʪ 

ʥʘ ʙʨʘʢ; ʧʨʠʟʥʘʯʝʥʥʷ ʤʽʥʽʤʘʣʴʥʠʭ ʧʨʠʧʫʩʢʽʚ ʥʘ ʦʙʨʦʙʢʫ ʨʽʟʘʥʥʷʤ ʪʦʱʦ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʪʝʭʧʨʦʮʝʩʫ ʥʘ ʧʦʯʘʪʢʫ ʫʩʪʘʥʦʚʣʶʶʪʴ ʥʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʽ 

ʤʝʪʦʜʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ, ʧʝʨʝʚʽʨʷʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʽ ʜʦʮʽʣʴʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʠʭ ʟʘʛʦʪʦʚʦʢ (ʣʠʪʚʦ-ʟʚʘʨʶʚʘʥʥʷ, ʧʨʦʢʘʪ-

ʟʚʘʨʶʚʘʥʥʷ, ʢʫʚʘʥʥʷ-ʟʚʘʨʶʚʘʥʥʷ ʪʦʱʦ). 

ʇʽʩʣʷ ʧʨʠʟʥʘʯʘʶʪʴ ʩʧʦʩʽʙ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʟʘʛʦʪʦʚʢʠ (ʣʠʪʪʷ ʚ ʧʽʱʘʥʽ, 

ʦʙʦʣʦʥʢʦʚʽ ʘʙʦ ʤʝʪʘʣʝʚʽ ʬʦʨʤʠ; ʢʫʚʘʥʥʷ ʚ ʧʽʜʢʣʘʜʥʠʭ, ʘʙʦ ʰʪʘʤʧʫʚʘʥʥʷ ʫ 

ʚʽʜʢʨʠʪʠʭ ʯʠ ʟʘʢʨʠʪʠʭ ʰʪʘʤʧʘʭ ʪʦʱʦ), ʘ ʪʘʢʦʞ ʦʙʣʘʜʥʘʥʥʷ, ʚʽʜ ʷʢʦʛʦ 

ʟʘʣʝʞʠʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʪʦʯʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ, ʧʨʠʧʫʩʢʠ ʥʘ 

ʦʙʨʦʙʢʫ ʨʽʟʘʥʥʷʤ, ʫʢʣʦʥʠ ʽ ʪʘʢʝ ʽʥʰʝ (ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʰʪʘʤʧʫʚʘʥʥʽ - 

ʤʦʣʦʪʠ, ʧʨʝʩʠ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʢʫʚʘʣʴʥʽ ʤʘʰʠʥʠ). ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʜʝʢʽʣʴʢʦʭ 

ʩʧʦʩʦʙʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʫ ʷʢʽʩʪʴ ʟʘʛʦʪʦʚʦʢ, ʚʠʙʠʨʘʶʪʴ 

ʝʢʦʥʦʤʽʯʥʦ ʥʘʡʙʽʣʴʰ ʚʠʛʽʜʥʠʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʚʠʱʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʘʣʫ, ʤʽʥʽʤʘʣʴʥʫ ʩʦʙʽʚʘʨʪʽʩʪʴ ʽ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ, ʤʘʢʩʠʤʘ-

ʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʤʦʞʣʠʚʽʩʪʴ ʤʝʭʘʥʽʟʘʮʽʾ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʢʦʨʧʫʩʥʽ ʢʦʨʦʙʯʘʩʪʽ ʧʦʨʦʞʥʠʩʪʽ ʜʝʪʘʣʽ 

ʟʘʢʨʠʪʦʛʦ ʪʠʧʫ (ʰʧʠʥʜʝʣʴʥʽ ʙʘʙʢʠ, ʢʦʨʧʫʩʠ ʨʝʜʫʢʪʦʨʽʚ, ʙʣʦʢʠ ʮʠʣʽʥʜʨʽʚ) 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦʮʽʣʴʥʦ ʚʠʛʦʪʦʚʣʶʚʘʪʠ ʣʠʪʪʷʤ ʘʙʦ 

ʟʚʘʨʶʚʘʥʥʷʤ. ɿʘʛʦʪʦʚʢʠ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʤʘʭʦʚʠʢʽʚ, ʢʦʨʧʫʩʽʚ ʙʝʟ ʟʘʢʨʠʪʠʭ 
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ʧʦʨʦʞʥʠʥ, ʢʨʠʰʦʢ, ʚʘʞʝʣʽʚ, ʢʨʦʥʰʪʝʡʥʽʚ ʪʘ ʽʥʰʠʭ ʜʝʪʘʣʝʡ ʚʠʛʦʪʦʚʣʷʶʪʴ 

ʣʠʪʪʷʤ ʘʙʦ ʢʫʚʘʥʥʷʤ. ɿʘʛʦʪʦʚʢʠ ʛʣʘʜʢʠʭ ʪʘ ʩʪʫʧʽʥʯʘʩʪʠʭ ʚʘʣʽʚ, ʪʷʛ, 

ʜʝʪʘʣʝʡ ʚʝʣʠʢʦʾ ʜʦʚʞʠʥʠ ʽ ʤʘʣʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʚ ʦʩʥʦʚʥʦʤʫ, 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʢʫʚʘʥʥʷʤ, ʰʪʘʤʧʫʚʘʥʥʷʤ ʘʙʦ ʟ ʧʨʦʢʘʪʫ [3,4,47,89,119,121]. 

ʇʦʨʽʚʥʶʶʯʠ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʽ ʩʧʦʩʦʙʽʚ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ, ʚʠʙʠʨʘʶʪʴ ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʞʠʡ. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ 

ʧʘʤ'ʷʪʘʪʠ, ʱʦ ʧʨʠ ʚʠʙʦʨʽ ʩʧʦʩʦʙʫ ʦʪʨʠʤʘʥʥʷ ʟʘʛʦʪʦʚʢʠ, ʛʦʣʦʚʥʝ - 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʷʢʦʩʪʽ ʜʝʪʘʣʽ ʧʨʠ ʤʽʥʽʤʘʣʴʥʽʡ ʾʾ ʩʦʙʽʚʘʨʪʦʩʪʽ. 

 

1.2. ʉʧʦʩʦʙʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʣʠʪʠʭ ʟʘʛʦʪʦʚʦʢ ʪʘ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
 

ʃʠʪʽ ʟʘʛʦʪʦʚʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʫʩʽʭ ʪʠʧʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʟʘʛʦʪʦʚʦʢ ʢʦʨʧʫʩʥʠʭ ʪʘ ʽʥʰʠʭ ʜʝʪʘʣʝʡ ʟ ʯʘʚʫʥʫ, ʩʪʘʣʽ, ʢʦʣʴʦʨʦʚʠʭ ʩʧʣʘʚʽʚ. 

ʆʜʥʘʢ ʤʽʮʥʽʩʪʴ ʣʠʪʠʭ ʩʪʘʣʝʚʠʭ ʟʘʛʦʪʦʚʦʢ ʧʨʠʙʣʠʟʥʘ ʥʘ 30 % ʥʠʞʯʘ  ʚʽʜ 

ʢʦʚʘʥʠʭ, ʱʦ ʦʙʤʝʞʫʻ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ɿ ʫʩʽʭ ʚʠʣʠʚʢʽʚ ʟʘ ʤʘʩʦʶ ~ 74 % ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʯʘʚʫʥʫ, 21 % - ʟ ʩʪʘʣʽ, 

3 % - ʟ ʢʦʚʢʦʛʦ ʯʘʚʫʥʫ ʽ 2 % - ʟ ʢʦʣʴʦʨʦʚʠʭ ʩʧʣʘʚʽʚ; 75 % ʚʠʣʠʚʢʽʚ 

ʚʽʜʣʠʚʘʶʪʴ ʫ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽ ʬʦʨʤʠ, 20 % - ʫ ʤʝʪʘʣʝʚʽ, 5 % - ʚ ʽʥʰʽ. 

ʋ ʪʘʙʣ. 1.1 ʥʘʚʝʜʝʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʦʩʥʦʚʥʠʭ ʩʧʦʩʦʙʽʚ ʣʠʪʪʷ, ʫʢʘʟʘʥʽ 

ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʣʠʚʘʨʥʽ ʬʦʨʤʠ, ʦʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʪʠʧ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʄʝʪʦʜ ʣʠʪʪʷ ʜʦʙʨʝ ʨʦʟʨʦʙʣʝʥʠʡ ʽ ʥʘ ʥʴʦʛʦ ʻ ʨʷʜ ʩʪʘʥʜʘʨʪʽʚ. ʆʩʦʙʣʠʚʦʾ 

ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ɻʆʉʊ 26645-85 Ăʆʪʣʠʚʢʠ ʠʟ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ. 

ɼʦʧʫʩʢʠ ʨʘʟʤʝʨʦʚ, ʤʘʩʩʳ ʠ ʧʨʠʧʫʩʢʠ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫò. ɿʘ ʮʠʤ 

ʩʪʘʥʜʘʨʪʦʤ ʫʩʽ ʚʠʣʠʚʢʠ ʟʘ ʚʝʣʠʯʠʥʦʶ ʜʦʧʫʩʢʫ ʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ 16 ʢʣʘʩʽʚ  

ʪʦʯʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʜʝʷʢʽ ʢʣʘʩʠ ʤʘʶʪʴ ʱʝ ʽ ʧʽʜʢʣʘʩʠ ( 3ʪ, 5ʪ, 7ʪ, 9ʪ, 11ʪ, 

13ʪ ), ʪʦʙʪʦ ʫʩʴʦʛʦ ʧʝʨʝʜʙʘʯʝʥʦ 22 ʛʨʘʜʘʮʽʾ ʚʠʣʠʚʢʽʚ ʟʘ ʪʦʯʥʽʩʪʶ. ɼʦʩʷʞʥʽ 

ʢʣʘʩʠ ʟʘ ʪʦʯʥʽʩʪʶ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1.2. ʋ ʪʘʙʣ. 1.3 ʥʘʚʝʜʝʥʽ ʦʨʽʻʥʪʦʚʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʯʥʦʩʪʽ ʽ ʷʢʦʩʪʽ ʧʦʚʝʨʭʦʥʴ ʚʠʣʠʚʢʽʚ. ʇʦʨʽʚʥʷʣʴʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʣʠʪʪʷ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1.4. 

ɺʘʨʪʽʩʪʴ ʚʠʣʠʚʢʽʚ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʇʨʝʡʩʢʫʨʘʥʪʦʤ ˉ 25-01 1990 ʨ. 

ʟ ʚʚʝʜʝʥʥʷʤ ʽʥʜʝʢʩʘʮʽʾ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʢʫʨʩʘʤʠ 

ʢʘʨʙʦʚʘʥʮʷ ʉʈʉʈ ʪʘ ʛʨʠʚʥʽ ʥʘ ʤʦʤʝʥʪ ʚʠʟʥʘʯʝʥʥʷ ʚʘʨʪʦʩʪʽ ʚʠʣʠʚʢʘ. ɿʘ ʥʠʤ 

ʚʘʨʪʽʩʪʴ 1ʪ ʚʠʣʠʚʢʽʚ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʽ ʩʢʣʘʜʥʦʩʪʽ ʟ ʩʽʨʦʛʦ ʯʘʚʫʥʫ ʧʨʠ ʣʠʪʪʽ ʚ 

ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽ ʬʦʨʤʠ ʟ ʤʘʰʠʥʥʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʟʘ ʤʝʪʘʣʝʚʠʤʠ 

ʤʦʜʝʣʷʤʠ ʧʨʠʙʣʠʟʥʦ ʩʢʣʘʜʘʻ 7200 ʛʨ. ʗʢʱʦ ʮʶ ʚʘʨʪʽʩʪʴ ʧʨʠʡʥʷʪʠ ʟʘ 1, ʪʦ 

ʚʘʨʪʽʩʪʴ 1 ʪ ʚʠʣʠʚʢʽʚ ʟ ʢʦʥʩʪʨʫʢʮʽʡʥʦʾ ʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ 20ʃ ʩʢʣʘʜʘʻ 1,6; 

ʚʘʨʪʽʩʪʴ 1ʪ ʣʠʪʚʘ ʟ ʢʦʚʢʦʛʦ ʯʘʚʫʥʫ -1,3; ʚʘʨʪʽʩʪʴ 1 ʪ ʣʠʪʚʘ ʟ ʘʣʶʤʽʥʽʻʚʠʭ 

ʩʧʣʘʚʽʚ ʫ ʧʽʱʘʥʽ ʬʦʨʤʠ ï 6 (ʟʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʾ ʚʘʨʪʦʩʪʽ ʩʧʣʘʚʽʚ); ʚʘʨʪʽʩʪʴ 1 

ʪ ʯʘʚʫʥʥʦʛʦ ʣʠʪʚʘ ʚ ʢʦʢʽʣʴ ï 1...1,1 (ʜʣʷ ʉʉɺ, ɺʉɺ, ʄɺ), ʘ ʚʽʜʥʦʩʥʘ 

ʚʘʨʪʽʩʪʴ ʣʠʪʚʘ ʟ ʯʦʨʥʠʭ ʩʧʣʘʚʽʚ ʟʘ ʤʦʜʝʣʷʤʠ, ʱʦ ʚʠʧʣʘʚʣʷʶʪʴʩʷ ï 4...4,5. 
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ʊʘʙʣʠʮʷ 1.1 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʩʧʦʩʦʙʽʚ ʣʠʪʪʷ 
 

ʉʧʦʩʽʙ ʣʠʪʪʷ ʃʠʚʘʨʥʘ ʬʦʨʤʘ ʆʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ɺʠʨʦʙʥʠʮʪʚʦ 

ʋ ʧʽʱʘʥʽ 

ʬʦʨʤʠ 

ɿ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʦʾ 

ʩʫʤʽʰʽ ʨʘʟʦʚʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɺʝʣʠʢʦʛʘʙʘʨʠʪʥʽ ʢʦʨʧʫʩʥʽ 

ʜʝʪʘʣʽ ʟ ʪʦʚʱʠʥʦʶ ʩʪʽʥʢʠ 5-

15 ʤʤ ʟ ʯʘʚʫʥʫ, ʩʪʘʣʽ, 

ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ ʪʘ 

ʩʧʣʘʚʽʚ 

ʄ, ɺʉ, ʉʉ, 

ʄʉ, ʆ 

ʋ ʧʽʱʘʥʽ 

ʬʦʨʤʠ 

(ʬʦʨʤʫʚʘʥʥʷ ʚ 

ʩʪʝʨʞʥʷʭ) 

ɿ ʧʽʱʘʥʦʾ ʩʫʤʽʰʽ ʟ 

ʟʘʢʨʽʧʣʶʚʘʯʝʤ 

ʨʘʟʦʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɼʝʪʘʣʽ ʩʝʨʝʜʥʴʦʾ ʩʢʣʘʜʥʦʩʪʽ 

(ʟ ʟʦʚʥʽʰʥʽʤʠ ʨʝʙʨʘʤʠ) ʟ 

ʯʘʚʫʥʫ , ʩʪʘʣʽ, ʢʦʣʴʦʨʦʚʠʭ 

ʤʝʪʘʣʽʚ ʪʘ ʩʧʣʘʚʽʚ 

ʄ, ɺʉ, ʉʉ, 

ʄʉ 

ʋ ʢʦʢʽʣʴ 

ʄʝʪʘʣʝʚʘ 

ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɼʝʪʘʣʽ ʥʝʩʢʣʘʜʥʦʾ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʟ ʪʦʚʱʠʥʦʶ 

ʩʪʽʥʦʢ 5-12 ʤʤ ʟ 

ʘʣʶʤʽʥʽʻʚʠʭ ʪʘ ʤʘʛʥʽʻʚʠʭ 

ʩʧʣʘʚʽʚ, ʨʽʜʰʝ ʟ ʯʘʚʫʥʫ ʪʘ 

ʙʨʦʥʟʠ 

ʄ, ɺʉ, ʉʉ 

ɺ ʦʙʦʣʦʥʢʦʚʽ 

ʬʦʨʤʠ 

ʇʽʱʘʥʦ-ʩʤʦʣʷʥʘ  

ʨʘʟʦʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, 

ʷʢʘ ʭʽʤʽʯʥʦ ʪʚʝʨʜʽʻ 

ʇʣʦʩʢʽ ʜʝʪʘʣʽ ʪʘ ʢʦʣʽʥʚʘʣʠ 

ʥʝʩʢʣʘʜʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʟ 

ʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ, ʯʘʚʫʥʫ ʽ 

ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ ʪʘ 

ʩʧʣʘʚʽʚ 

ʄ, ɺʉ, ʉʉ 

ʇʽʜ ʪʠʩʢʦʤ 

ʄʝʪʘʣʝʚʘ 

ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʊʦʥʢʦʩʪʽʥʥʽ ʢʦʨʧʫʩʥʽ ʜʝʪʘʣʽ 

ʩʢʣʘʜʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʟ 

ʘʣʶʤʽʥʽʻʚʠʭ, ʮʠʥʢʦʚʠʭ  ʪʘ 

ʤʘʛʥʽʻʚʠʭ ʩʧʣʘʚʽʚ, ʘ ʪʘʢʦʞ ʟ 

ʣʘʪʫʥʽ 

ʄ, ɺʉ, ʉʉ 

ɿʘ ʤʦʜʝʣʷʤʠ, 

ʷʢʽ 

ʚʠʧʣʘʚʣʷʶʪʴ 

ʂʝʨʘʤʽʯʥʘ ʨʘʟʦʚʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʅʝʚʝʣʠʢʽ ʜʝʪʘʣʽ ʩʢʣʘʜʥʦʾ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʟ ʩʪʽʥʢʘʤʠ 

ʨʽʟʥʦʾ ʪʦʚʱʠʥʠ ʟ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʽ 

ʞʘʨʦʤʽʮʥʠʭ ʩʪʘʣʝʡ, ʯʘʚʫʥʽʚ, 

ʤʘʛʥʽʪʥʠʭ, ʤʽʜʥʠʭ, ʨʽʜʰʝ ʟ 

ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ 

ʄ, ɺʉ, ʉʉ, 

ʄʉ 

ɺʽʜʮʝʥʪʨʦʚʝ 

ʄʝʪʘʣʝʚʘ 

ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɺʪʫʣʢʠ ʟ ʯʘʚʫʥʫ, ʩʪʘʣʽ ʪʘ 

ʙʨʦʥʟʠ, ʧʦʨʦʞʥʠʩʪʽ 

ʟʘʛʦʪʦʚʢʠ ʥʝʩʢʣʘʜʥʦʾ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʠʧʫ çʪʽʣʘ 

ʦʙʝʨʪʘʥʥʷè 

ʄ, ɺʉ, ʉʉ 

ʋ ʛʨʘʬʽʪʦʚʽ 

ʬʦʨʤʠ 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʦ 

300 ʨʘʟʽʚ 

ɼʝʪʘʣʽ ʟ ʞʘʨʦʤʽʮʥʠʭ 

ʯʘʚʫʥʽʚ, ʩʪʘʣʽ ʪʘ 

ʞʘʨʦʤʽʮʥʠʭ ʩʧʣʘʚʽʚ 

ʉʉ, ʄʉ 

ʊʫʪ  ʪʘ ʜʘʣʴʰʝ: ʄ ï ʤʘʩʦʚʝ, ɺʉ ï ʚʝʣʠʢʦʩʝʨʽʡʥʝ, ʉʉ ï ʩʝʨʝʜʥʴʦʩʝʨʽʡʥʝ, ʄʉ ï 

ʤʘʣʦʩʝʨʽʡʥʝ, ʆ ï ʦʜʠʥʠʯʥʝ. 
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ʊʘʙʣʠʮʷ 1.2 

ʂʣʘʩʠ ʪʦʯʥʦʩʪʽ ʨʦʟʤʽʨʽʚ ʪʘ ʤʘʩ ʽ ʨʷʜʠ ʧʨʠʧʫʩʢʽʚ ʥʘ ʤʝʭʘʥʽʯʥʫ ʦʙʨʦʙʢʫ 

ʚʠʣʠʚʢʽʚ ʜʣʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʣʠʪʪʷ 

(ɻʆʉʊ 26645-85) 
 

 

 

 

ʉʧʦʩʽʙ ʣʠʪʪʷ 

 

ʅʘʡʙʽʣʴ-

ʰʠʡ 

ʛʘʙʘʨʠʪ-

ʥʠʡ 

ʨʦʟʤʽʨ 

ʚʠʣʠʚʢʘ, 

ʤʤ 

ʊʠʧʠ ʤʝʪʘʣʽʚ ʪʘ ʩʧʣʘʚʽʚ 

ʢʦʣʴʦʨʦʚʽ ʟ 

ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʧʣʘʚʣʝʥʥʷ 

ʥʠʞʯʦʶ 700Á 
ʉ 

ʢʦʣʴʦʨʦʚʽ ʟ 

ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʧʣʘʚʣʝʥʥʷ 

ʚʠʱʦʶ 700Á ʉ, 
ʩʽʨʠʡ ʯʘʚʫʥ 

ʂʦʚʢʠʡ, 

ʚʠʩʦʢʦʤʽʮʥʠʡ ʪʘ 

ʣʝʛʦʚʘʥʠʡ ʯʘʚʫʥ, 

ʩʪʘʣʴ 

ʂʣʘʩʠ ʪʦʯʥʦʩʪʽ ʨʦʟʤʽʨʽʚ ʽ ʤʘʩ ʚʠʣʠʚʢʽʚ ʪʘ ʨʷʜʠ 

ʧʨʠʧʫʩʢʽʚ  

 

ʃʠʪʪʷ ʧʽʜ ʪʠʩʢʦʤ ʫ 

ʤʝʪʘʣʝʚʽ  ʬʦʨʤʠ 

 

ɼʦ 100 

3ʪ-5 

1 

 

3-6 

1 

4-7ʪ 

1 

 

ɿʚ. 100 

3-6 

1 

4-7ʪ 

1 

5ʪ-7 

1 

ʃʠʪʪʷ ʚ ʢʝʨʘʤʽʯʥʽ 

ʬʦʨʤʠ ʪʘ ʟʘ 

ʤʦʜʝʣʷʤʠ, ʷʢʽ 

ʚʠʧʣʘʚʣʷʶʪʴ ʘʙʦ 

ʚʠʧʘʣʶʶʪʴ 

 

ɼʦ 100 

3-6 

1 

4-7ʪ 

1-2 

5ʪ-7 

1-2 

 

ɿʚ. 100 

4-7 

1-2 

5ʪ-7 

1-2 

5-8 

1-2 

ʃʠʪʪʷ ʚ ʢʦʢʽʣʴ ʪʘ 

ʧʽʜ ʥʠʟʴʢʠʤ ʪʠʩʢʦʤ 

ʫ ʤʝʪʘʣʝʚʽ ʬʦʨʤʠ 

ʙʝʟ ʽ ʟ ʧʽʱʘʥʠʤʠ 

ʩʪʝʨʞʥʷʤʠ, ʣʠʪʪʷ ʚ 

ʧʽʱʘʥʽ ʬʦʨʤʠ, ʷʢʽ 

ʪʚʝʨʜʽʶʪʴ ʫ 

ʢʦʥʪʘʢʪʽ ʟ 

ʦʩʥʘʩʪʢʦʶ 

ɼʦ 100 
4-9 

1-2 

5ʪ-10 

1-3 

5-11ʪ 

1-3 

ɿʚ. 100 

ʜʦ 630 

5ʪ-10 

1-3 

5-11ʪ 

1-3 

6-11 

2-4 

ɿʚ. 630 
5-11ʪ 

1-3 

6-11 

2-4 

7ʪ-12 

2-5 

ʃʠʪʪʷ ʚ ʧʽʱʘʥʽ 

ʬʦʨʤʠ, ʷʢʽ 

ʪʚʝʨʜʽʶʪʴ ʫ 

ʢʦʥʪʘʢʪʽ ʟ 

ʦʩʥʘʩʪʢʦʶ, 

ʚʽʜʮʝʥʪʨʦʚʝ, ʚ ʩʠʨʽ 

ʪʘ ʩʫʭʽ ʧʽʱʘʥʦ-

ʛʣʠʥʠʩʪʽ ʬʦʨʤʠ 

ɼʦ 630 
6-11 

2-4 

7ʪ-12 

2-4 

7-13ʪ 

2-5 

ɿʚ. 630 

ʜʦ 4000 

7-12 

2-4 

8-13ʪ 

3-5 

9ʪ-13 

3-6 

ɿʚ. 4000 
8-13ʪ 

3-5 

9ʪ-13 

3-6 

9-14 

4-6 

ʇʨʠʤʽʪʢʘ: ʋ ʯʠʩʝʣʴʥʠʢʫ ʚʢʘʟʘʥʽ ʢʣʘʩʠ ʪʦʯʥʦʩʪʽ ʨʦʟʤʽʨʽʚ ʪʘ ʤʘʩ, ʫ ʟʥʘʤʝʥʥʠʢʫ ï 
ʨʷʜʠ ʧʨʠʧʫʩʢʽʚ. ʄʝʥʰʽ ʾʭ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʨʦʩʪʠʭ ʚʠʣʠʚʢʽʚ ʪʘ ʫʤʦʚ ʤʘʩʦʚʦʛʦ 
ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ï ʜʦ ʩʢʣʘʜʥʠʭ ʚʠʣʠʚʢʽʚ ʤʘʣʦʩʝʨʽʡʥʦʛʦ 
ʽ ʦʜʠʥʠʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; ʩʝʨʝʜʥʽ ï ʜʦ ʚʠʣʠʚʢʽʚ ʩʝʨʝʜʥʴʦʾ ʩʢʣʘʜʥʦʩʪʽ ʚ ʫʤʦʚʘʭ 
ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʩʝʨʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʂʣʘʩʠ ʪʦʯʥʦʩʪʽ ʤʘʩ ʥʝʦʙʭʽʜʥʦ ʧʨʠʡʤʘʪʠ 
ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʦ ʢʣʘʩʽʚ ʪʦʯʥʦʩʪʽ ʚʠʣʠʚʢʽʚ. 
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ʊʘʙʣʠʮʷ 1.3 

ʊʦʯʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʧʦʚʝʨʭʦʥʴ ʚʠʣʠʚʢʽʚ (ʦʨʽʻʥʪʦʚʥʦ) 

 

ʉʧʦʩʽʙ ʣʠʪʪʷ 

ʂʚʘʣʽʪʝʪʠ ʪʦʯʥʦʩʪʽ 

ʇʘʨʘʤʝʪʨʠ 

ʰʦʨʩʪʢʦʩʪʽ 

ʧʦʚʝʨʭʦʥʴ, ʤʢʤ 

10 11 
12-

13 
14 15 16 17 Rz Ra 

ʇʽʜ ʪʠʩʢʦʤ + + + + +    2,5-0,32 

ɿʘ ʤʦʜʝʣʷʤʠ, ʷʢʽ 

ʚʠʧʣʘʚʣʷʶʪʴ 
  + +     2,5-1,25 

ʋ ʢʦʢʽʣʴ   + + + +   - 

ɺ ʦʙʦʣʦʥʢʦʚʽ ʬʦʨʤʠ  + + +     - 

ʋ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽ 

ʬʦʨʤʠ 
    + + + 320-40  

ʋ ʩʪʝʨʞʥʷʭ     + +  160-40  

ɺʽʜʮʝʥʪʨʦʚʝ   + + + +  160-20  

ʋ ʛʨʘʬʽʪʦʚʽ, ʛʽʧʩʦʚʽ, 

ʰʘʤʦʪʥʽ ʪʘ 

ʤʝʪʘʣʦʢʝʨʘʤʽʯʥʽ 

ʬʦʨʤʠ 

  
 

+ 

 

+ 

 

+ 

 

+ 
 

 

160-10 
 

 

 

ʊʘʙʣʠʮʷ 1.4 

ʇʦʨʽʚʥʷʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʥʦʚʥʠʭ ʩʧʦʩʦʙʽʚ ʣʠʪʪʷ 
 

 

ʇʦʢʘʟʥʠʢʠ 

ʇʽʜ 

ʪʠʩʢʦʤ 

ɿʘ ʤʦʜʝʣʷʤʠ, 

ʷʢʽ 

ʚʠʧʣʘʚʣʷʶʪʴ 

 

ʋ ʢʦʢʽʣʴ 

ɺ 

ʦʙʦʣʦʥʢʦʚʽ 

ʬʦʨʤʠ 

ʋ 

ʧʽʱʘʥʽ 

ʬʦʨʤʠ 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ I V II  III  IV  

ɿʨʦʩʪʘʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʩʝʨʽʾ 

 

I 

 

V II  IV  III  

ɺʠʭʽʜ ʧʨʠʜʘʪʥʦʛʦ I II  V IV  III  

ɺʘʨʪʽʩʪʴ ʦʩʥʘʩʪʢʠ V II  IV  III  I 

ʊʨʠʚʘʣʽʩʪʴ ʦʩʚʦʻʥʥʷ V III  II  IV  I 

ʉʢʣʘʜʥʽʩʪʴ 

ʢʦʥʩʪʨʫʢʮʽʾ 
III  I V IV  II  

ʊʦʥʢʦʩʪʽʥʥʽʩʪʴ III  I V IV  II  

ʄʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ 

ʩʧʣʘʚʽʚ 

V I ɯV III  ɯɯ 

ɼʦʧʫʩʢʠ ʥʘ ʨʦʟʤʽʨʠ I II  IV  III  V 

 ʇʦʟʥʘʯʝʥʥʷ:  ɯ ï ʥʘʡʚʠʱʽ;  V ï ʥʘʡʥʠʞʯʽ 
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1.3. ʉʧʦʩʦʙʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʢʫʚʘʥʥʷʤ ʪʘ ʦʙ'ʻʤʥʠʤ (ʛʘʨʷʯʠʤ) 

ʰʪʘʤʧʫʚʘʥʥʷʤ 
 

ʆʙʨʦʙʢʦʶ ʪʠʩʢʦʤ ʦʪʨʠʤʫʶʪʴ ʟʘʛʦʪʦʚʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʫʚʘʥʥʷ, 

ʰʪʘʤʧʫʚʘʥʥʷ ʪʘ ʽʥʰʠʭ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. ʇʝʨʝʜ ʢʫʚʘʥʥʷʤ ʪʘ 

ʰʪʘʤʧʫʚʘʥʥʷʤ ʚʠʭʽʜʥʠʡ ʤʝʪʘʣ (ʧʨʫʪʢʠ, ʟʣʠʚʢʠ ʪʘ ʽʥʰʝ) ʛʦʪʫʶʪʴ ʜʦ 

ʦʙʨʦʙʢʠ: ʦʯʠʱʫʶʪʴ, ʨʦʟʨʽʟʘʶʪʴ ʥʘ ʯʘʩʪʠʥʠ, ʚʠʙʠʨʘʶʪʴ ʪʝʤʧʝʨʘʪʫʨʥʠʡ 

ʨʝʞʠʤ ʥʘʛʨʽʚʘʥʥʷ, ʥʘʛʨʽʚʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ ʪʦʱʦ. 

ʂʫʚʘʥʥʷ - ʦʙʨʦʙʢʘ ʤʝʪʘʣʽʚ ʪʠʩʢʦʤ ʤʽʩʮʝʚʠʤ ʧʨʠʢʣʘʜʘʥʥʷʤ 

ʜʝʬʦʨʤʫʶʯʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʧʽʜʢʣʘʜʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʘ ʘʙʦ ʙʦʡʢʽʚ. 

ʐʪʘʤʧʫʚʘʥʥʷ - ʦʙʨʦʙʢʘ ʤʝʪʘʣʽʚ ʪʠʩʢʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʘʤʧʽʚ. 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʪʘʥʫ ʚʠʭʽʜʥʦʾ ʟʘʛʦʪʦʚʢʠ ʢʫʚʘʥʥʷ ʽ 

ʰʪʘʤʧʫʚʘʥʥʷ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʭʦʣʦʜʥʝ ʪʘ ʛʘʨʷʯʝ [2-4,6,8,10,55,60,64,96,101]. 

ʐʪʘʤʧʫʚʘʥʥʷ, ʚʠʭʦʜʷʯʠ ʟ ʧʨʦʬʽʣʶ ʚʠʭʽʜʥʦʾ ʟʘʛʦʪʦʚʢʠ, ʪʘʢʦʞ ʨʦʟʜʽ-

ʣʷʶʪʴ ʥʘ ʜʚʘ ʪʠʧʠ: ʣʠʩʪʦʚʝ ʪʘ ʦʙ'ʻʤʥʝ. ʐʪʘʤʧʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚ 

ʚʽʜʢʨʠʪʠʭ ʘʙʦ ʟʘʢʨʠʪʠʭ ʰʪʘʤʧʘʭ. ʇʨʠ ʰʪʘʤʧʫʚʘʥʥʽ ʚ ʚʽʜʢʨʠʪʠʭ ʰʪʘʤʧʘʭ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʘʟʦʨ ʤʽʞ ʧʦʜʚʽʞʥʦʶ ʽ ʥʝʧʦʜʚʽʞʥʦʶ ʯʘʩʪʷʤʽ ʰʪʘʤʧʫ, ʷʢʠʡ ʻ 

ʟʤʽʥʥʠʤ. ʇʨʠ ʰʪʘʤʧʫʚʘʥʥʽ ʚ ʟʘʢʨʠʪʠʭ ʰʪʘʤʧʘʭ ʤʝʪʘʣ ʜʝʬʦʨʤʫʻʪʴʩʷ ʚ 

ʟʘʢʨʠʪʦʤʫ ʧʨʦʩʪʦʨʽ ʽ ʟʘʟʦʨ ʤʽʞ ʯʘʩʪʠʥʘʤʠ ʰʪʘʤʧʘ ʧʦʩʪʽʡʥʠʡ  ̔ʥʝʟʥʘʯʥʠʡ. 

ʂʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʆɺ ʪʘ ʄʉɺ ʧʦʢʦʚʦʢ ʨʽʟʥʠʭ ʬʦʨʤ ʪʘ ʨʦʟʤʽʨʽʚ ʟ 

ʩʪʘʣʝʡ, ʨʽʜʰʝ ʟ ʜʝʷʢʠʭ ʢʦʣʴʦʨʦʚʠʭ ʩʧʣʘʚʽʚ. ʏʘʚʫʥʠ, ʥʘʚʽʪʴ ʢʦʚʢʽ, ʛʘʨʷʯʠʤ 

ʜʝʬʦʨʤʫʚʘʥʥʷʤ ʥʝ ʦʙʨʦʙʣʶʶʪʴʩʷ. ʐʪʘʤʧʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʉʉɺ, 

ɺʉɺ ʽ ʄɺ. 

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʢʠ ʪʠʩʢʦʤ ʥʘʚʝʜʝʥʽ ʚ 

ʪʘʙʣ. 1.5. 

ɺʘʨʪʽʩʪʴ ʰʪʘʤʧʦʚʘʥʠʭ ʧʦʢʦʚʦʢ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʇʨʝʡʩʢʫʨʘʥʪʦʤ  

 ̄25-01 1990 ʨ. ʟ ʚʚʝʜʝʥʥʷʤ ʽʥʜʝʢʩʘʮʽʾ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 

ʢʫʨʩʘʤʠ ʢʘʨʙʦʚʘʥʮʷ ʉʈʉʈ ʪʘ ʛʨʠʚʥʽ ʥʘ ʤʦʤʝʥʪ ʚʠʟʥʘʯʝʥʥʷ ʚʘʨʪʦʩʪʽ 

ʧʦʢʦʚʢʠ. 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʰʪʘʤʧʦʚʘʥʠʭ ʟʘʛʦʪʦʚʦʢ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ɻʆʉʊ 7505-89 Ăʇʦʢʦʚʢʠ ʩʪʘʣʴʥʳʝ ʰʪʘʤʧʦʚʘʥʥʳʝ. ɼʦʧʫʩʢʠ, ʧʨʠʧʫʩʢʠ ʠ 

ʢʫʟʥʝʯʥʳʝ ʥʘʧʫʩʢʠò. ɿʘ ʮʠʤ ʩʪʘʥʜʘʨʪʦʤ ʰʪʘʤʧʦʚʘʥʽ ʟʘʛʦʪʦʚʢʠ ʟʘ ʪʦʯʥʽʩʪʶ 

ʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ 5 ʢʣʘʩʽʚ (ʊ1,...,ʊ5), ʘ ʟʘ ʩʢʣʘʜʥʽʩʪʶ - ʥʘ 4 ʩʪʫʧʝʥʽ              

(ʉ1,...,ʉ4). ɺʘʞʣʠʚʠʤ ʻ ʪʘʢʦʞ ɻʆʉʊ 8479-85 Ăʇʦʢʦʚʢʠ ʠʟ ʢʦʥʩʪʨʫʢʮʠʦʥ-

ʥʦʡ ʫʛʣʝʨʦʜʠʩʪʦʡ ʠ ʣʝʛʠʨʦʚʘʥʥʦʡ ʩʪʘʣʠ. ʊʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷò.   

ʂʨʽʤ ʨʦʟʛʣʷʥʫʪʠʭ ʚʠʱʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʟʘʛʦʪʦʚʢʠ ʟ ʧʨʦʢʘʪʫ, ʟʚʘʨʶʚʘʥʽ 

ʟʘʛʦʪʦʚʢʠ, ʟʘʛʦʪʦʚʢʠ ʟ ʧʣʘʩʪʤʘʩ ʽ ʤʝʪʘʣʝʚʠʭ ʧʦʨʦʰʢʽʚ. 

ɺʽʜʥʦʩʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʩʢʣʘʜʥʦʩʪʽ, ʤʘʩʠ ʪʘ ʨʽʯʥʦʾ ʧʨʦʛʨʘʤʠ ʚʠʧʫʩʢʫ ʥʘʚʝʜʝʥʘ ʚ 

ʪʘʙʣ. 1.6. 
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ʊʘʙʣʠʮʷ 1.5 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʦʩʦʙʽʚ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʪʠʩʢʦʤ ʟ 

ʚʫʛʣʝʮʝʚʠʭ ʪʘ ʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ, ʩʧʝʮʽʘʣʴʥʠʭ ʩʧʣʘʚʽʚ 
 

ʉʧʦʩʦʙʠ 

ʚʠʛʦʪʦʚ-

ʣʝʥʥʷ 

ʟʘʛʦʪʦʚʦʢ 

ʈʦʟʤʽʨʠ (ʘʙʦ ʤʘʩʘ) ʉʢʣʘʜʥʽʩʪʴ 

ʬʦʨʤʠ 

ʟʘʛʦʪʦʚʢʠ 

ʊʦʯʥʽʩʪʴ 

ʚʠʛʦʪʦʚ- 

ʣʝʥʥʷ 

ʟʘʛʦʪʦʚʦʢ 

ʇʘʨʘʤʝʪʨʠ 

ʰʦʨʩʪʢʦʩʪʽ 

ʧʦʚʝʨʭʦʥʴ 

ʊʠʧ 

ʚʠʨʦʙ- 

ʥʠʮʪʚʘ 
ʅʘʡʙʽ-

ʣɹ ʰʽ 

ʅʘʡʤʝʥ-

ʰ̔ 

1 2 3 4 5 6 7 
1. 
ɺʽʣʴʥʝ 
ʢʫʚʘʥʥʷ ʥʘ 
ʤʦʣʦʪʘʭ ʽ 
ʧʨʝʩʘʭ 

 

250 ʪ 

ʊʦʚʱʠʥʘ 

ʩʪʽʥʢʠ 

3-5 ʤʤ 

 

ʇʨʦʩʪʘ 

 
ɻʆʉʊ 

7829-70 ʽ 
ɻʆʉʊ 

7062-79 

 

Rz 160-320 

 

ʆ, ʄʉ 

2. 
ʂʫʚʘʥʥʷ ʥʘ 
ʤʦʣʦʪʘʭ ʽ 
ʧʨʝʩʘʭ ʟ 
ʧʽʜʢʣʘʜʥʠ-
ʤʠ 
ʰʪʘʤʧʘʤʠ 

 

100 ʢʛ 

 

ʊʝʞ 

 

ʉʝʨʝʜʥʴʦʾ 

ʩʢʣʘʜʥʦʩʪʽ 

 

ʊ5 

ɻʆʉʊ 

7505-89 

 

Rz  160-320 

 

ʆ, ʄʉ 

3. 
ʂʫʚʘʥʥʷ ʥʘ 
ʨʘʜʽʘʣʴʥʦ-
ʢʫʚʘʣʴʥʠʭ 
ʨʦʪʘʮʽʡʥʠʭ 
ʤʘʰʠʥʘʭ 
(ʛʘʨʷʯʝ ʪʘ 
ʭʦʣʦʜʥʝ) 

ɼʽʘ-
ʤʝʪʨ 
ʧʨʫʪʢʘ 
(ʪʨʫʙʠ) 
ʧʦʨʷʜ-
ʢʫ 100 
ʤʤ 

ɼʽʘʤʝʪʨ 

ʧʨʫʪʢʘ 

ʧʦʨʷʜʢʫ 

1 ʤʤ 

 

ʉʪʫʧʽʥ-

ʯʘʩʪʽ ʪʽʣʘ 

ʦʙʝʨʪʘʥʥʷ 

 

0,04-0,4 ʤʤ 

(ʭʦʣʦʜʥʝ), 

0,1-0,6 ʤʤ 

(ʛʘʨʷʯʝ) 

 

Ra 0,32-

0,63 

 

ɺʉ, ʉʉ 

4. 
ʐʪʘʤʧʫ-
ʚʘʥʥʷ ʥʘ 
ʤʦʣʦʪʘʭ ʪʘ 
ʧʨʝʩʘʭ 

 

 

200 ʢʛ 

 

ʊʦʚʱʠʥʘ 

ʩʪʽʥʢʠ 

2,5 ʤʤ 

ʆʙʤʝʞʝʥʘ 
ʤʦʞʣʠ- 
ʚʽʩʪʶ 
ʚʠʪʷʛʘʥʥʷ 
ʟʘʛʦʪʦʚʢʠ ʟ 
ʰʪʘʤʧʘ 

 

ʊ3-ʊ5 

ɻʆʉʊ 

7505-89 

 

Rz  160-320 

 

ʄ, ɺʉ, 

ʉʉ 

5. 
ʐʪʘʤʧʫ-
ʚʘʥʥʷ ʟ 
ʥʘʩʪʫʧʥʠʤ 
ʢʘʨʙʫʚʘʥ-
ʥʷʤ 

 

100 ʢʛ 

 

ʊʝʞ 

 

ʊʝʞ 

 

0,05-0,1 ʤʤ 

 

Rz 10-40 

 

ʊʝʞ 

 

6. 
ʐʪʘʤʧʫ-
ʚʘʥʥʷ 
(ʚʠʩʘʜʢʘ) ʥʘ 
ʛʦʨʠʟʦʥ-
ʪʘʣʴʥʦ-
ʢʫʚʘʣʴʥʠʭ 
ʤʘʰʠʥʘʭ 

 

100 ʢʛ 

 

0,1 ʢʛ 

 

ʉʝʨʝʜʥʴʦʾ 

ʩʢʣʘʜʥʦʩʪʽ 

 

ʊ4-ʊ5 

ɻʆʉʊ 

7505-89 

 

Rz  160-320 

 

ʄ, ɺʉ, 

ʉʉ 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ.1.5 
 

1 2 3 4 5 6 7 

7. 

ʐʪʘʤʧʫ-

ʚʘʥʥʷ 

ʚʠʜʘʚʣʶ-

ʚʘʥʥʷʤ 

 

ɼʽʘ-

ʤʝʪʨ 

ʜʦ 

200 ʤʤ 

ʊʦʚʱʠʥʘ 
ʩʪʽʥʢʠ 
ʚʽʜ 1,5 ʤʤ 
(ʘʣʶʤ-̔
ʥʽʻʚʽ 
ʩʧʣʘʚʠ ) 

 
ʇʨʦʩʪʽ 

(ʧʝʨʝʚʘʞʥʦ 
ʪʽʣʘ 

ʦʙʝʨʪʘʥʥʷ) 

 

0,2-0,5 ʤʤ 

 

Rz  80-320 

 

ʄ, ɺʉ, 

ʉʉ 

 

8. 
ʐʪʘʤʧʫ-
ʚʘʥʥʷ ʥʘ 
ʢʘʣʽʙʨʫ-
ʚʘʣʴʥʠʭ 
ʢʨʠʚʦʰʠʧ-
ʥʠʭ ʧʨʝʩʘʭ 

 

100 ʢʛ 

 

ʊʦʚʱʠʥʘ 

ʩʪʽʥʢʠ 

2,5 ʤʤ 

 

ʉʝʨʝʜʥʴʦʾ 

ʩʢʣʘʜʥʦʩʪʽ 

ʅʘ 25-30 % 
ʚʠʱʘ, ʥʽʞ 
ʧʨʠ 

ʰʪʘʤʧʫ-
ʚʘʥʥʽ ʥʘ 
ʤʦʣʦʪʘʭ 

 

Rz  80-320 

 

ʄ, ɺʉ, 

ʉʉ 

 

9. 
ʌʘʩʦʥʥʝ 
ʚʘʣʴʮʶ-
ʚʘʥʥʷ ʥʘ 
ʢʫʚʘʣʴʥʠʭ 
ʚʘʣʴʮʷʭ 

 

50 ʢʛ 

 
ʊʦʚʱʠʥʘ 
ʩʪʽʥʢʠ 
2,5 ʤʤ 

 

ʉʝʨʝʜʥʴʦʾ 

ʩʢʣʘʜʥʦʩʪʽ 

 
ʊ4-ʊ5 
ɻʆʉʊ 

7505-89 

 

Rz  160-320 

 

ʄ, ɺʉ, 

ʉʉ 

 

10.  
ʇʨʦʢʘʪʫ-
ʚʘʥʥʷ 
ʰʪʫʯʥʠʭ 
ʟʘʛʦʪʦʚʦʢ ʥʘ 
ʧʦʧʝʨʝʯʥʦ-
ʛʚʠʥʪʦʚʠʭ ʪʘ 
ʩʧʝʮʽʘʣʴ-ʥʠʭ 
ʩʪʘʥʘʭ 

 

250 ʢʛ 

 

0,1 ʢʛ ʪʘ 

ʤʝʥʰʝ 

 

ʊʽʣʘ 

ʦʙʝʨʪʘʥʥʷ 

 

0,5-2,5 ʤʤ 

 

ʊʝʞ 

 

ʄ, ɺʉ, 

ʉʉ 

 

11.  
ʍʦʣʦʜʥʘ 
ʚʠʩʘʜʢʘ ʥʘ 
ʘʚʪʦʤʘʪʘʭ 

ɼʽʘ-

ʤʝʪʨ 

30 ʤʤ 

ɼʽʘʤʝʪʨ 

1 ʤʤ 

 

ʊʝʞ 

 

8-11 

ʢʚʘʣʽʪʝʪ 

 

Ra 1,2-2,5 

 

ʄ, ɺʉ, 

ʉʉ 

 
12. 
ɺʦʣʦʯʽʥʥʷ 
ʧʨʫʪʢʽʚ 
ʩʧʝʮʽʘʣʴ-
ʥʦʛʦ 
ʧʨʦʬʽʣʶ ʜʣʷ 
ʥʘʩʪʫʧʥʦʛʦ 
ʚʠʛʦʪʦʚ-
ʣʝʥʥʷ 
ʰʪʫʯʥʠʭ 
ʟʘʛʦʪʦʚʦʢ 

 

ɼʽʘ-

ʤʝʪʨ 

25 ʤʤ 

 

ɼʽʘʤʝʪʨ 

1 ʤʤ ʪʘ 

ʤʝʥ-ʰʠʡ 

 

ʌʘʩʦʥʥʠʡ 

ʧʨʦʬʽʣʴ 

 

0,05-0,1 ʤʤ 

 

Ra 1,2-2,5 

 

ʄ, ɺʉ, 

ʉʉ 

 

ʄ ï ʤʘʩʦʚʝ, ɺʉ ï ʚʝʣʠʢʦʩʝʨʽʡʥʝ, ʉʉ ï ʩʝʨʝʜʥʴʦʩʝʨʽʡʥʝ, ʄʉ ï ʤʘʣʦʩʝʨʽʡʥʝ, 

ʆ ï ʦʜʠʥʠʯʥʝ 
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ʊʘʙʣʠʮʷ 1.6 

ʇʦʨʽʚʥʷʣʴʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ 

ʧʨʠ ʨʽʟʥʽʡ ʩʝʨʽʡʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ 
 

ɻʨʫʧʘ 

ʩʢʣʘʜ-

ʥʦʩʪʽ 

ʜʝʪʘʣʝʡ 

 

ʄʘʩʘ, 

ʢʛ 

ʄʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ 
ʃʠʪʪʷ ʟʘ ʤʦʜʝʣʷʤʠ, 

ʷʢʽ ʚʠʧʣʘʚʣʷʶʪʴ 

ɻʘʨʷʯʝ ʦʙô̒ ʤʥʝ 

ʰʪʘʤʧʫʚʘʥʥʷ 

ʂʽʣʴʢʽʩʪʴ ʜʝʪʘʣʝʡ ʚ ʧʘʨʪʽʾ, ʰʪ. 

250 5000 ʟʚ.5000 250 5000 ʟʚ.5000 250 5000 ʟʚ.5000 

ʇʨʦʩʪʽ 
51-100 

 

101-200 

 

501-1000 

27,8 

33,2 

74,0 

16,5 

20,4 

48,8 

14,1 

17,7 

43,2 

30,5 

42,0 

84,0 

13,0 

18,0 

39,6 

11,0 

16,0 

36,5 

28,9 

35,0 

67,0 

12,1 

12,8 

17,7 

6,7 

7,0 

9,6 

ʉʢʣʘʜʥʽ 
245,1 

281,5 

564,3 

105,7 

122,4 

251,1 

82,1 

95,7 

197,9 

69,0 

91,0 

180,0 

31,6 

40,3 

82,3 

23,3 

31,4 

64,5 

197,4 

211,9 

324,3 

31,8 

34,1 

50,6 

14,0 

15,0 

22,2 

ʆʩʦʙʣʠʚʦ 

ʩʢʣʘʜʥʽ 

291,2 

335,8 

641,4 

116,9 

136,2 

276,6 

89,4 

104,7 

217,4 

95,3 

126,0 

264,0 

37,7 

49,0 

94,2 

25,5 

37,2 

77,7 

308,3 

328,6 

478,8 

50,7 

53,7 

74,8 

30,0 

31,9 

42,9 

  

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʄʝʪʦʜʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ. 

2. ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ, ʷʢʽ ʧʨʝʜô̫ ʚʣʷʶʪʴ ʜʦ ʟʘʛʦʪʦʚʦʢ. 

3. ʌʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʧʦʩʽʙ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ. 

4. ʉʧʦʩʦʙʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʣʠʪʠʭ ʟʘʛʦʪʦʚʦʢ ʽ ʾʭ ʢʦʨʦʪʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 

5. ʉʧʦʩʦʙʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʤʝʪʦʜʦʤ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʽ 

ʾʭ ʢʦʨʦʪʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 
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2. ʇʈʆɽʂʊʋɺɸʅʅʗ ʊɸ ɺʀɻʆʊʆɺʃɽʅʅʗ ʃʀʊʀʍ ɿɸɻʆʊʆɺʆʂ 
 

2.1. ʄʘʪʝʨʽʘʣʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʣʠʪʠʭ ʟʘʛʦʪʦʚʦʢ 
 

ʃʠʚʘʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʧʣʘʚʽʚ 

ɼʦ ʤʝʪʘʣʽʚ ʪʘ ʩʧʣʘʚʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʣʠʚ-

ʢʽʚ [14-16,49,56,58,75,103-105,111,114], ʧʨʝʜ'ʷʚʣʷʶʪʴ ʪʘʢʽ ʚʠʤʦʛʠ: 

ʾʭ ʩʢʣʘʜ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʪʨʠʤʘʥʥʷ ʚʠʣʠʚʢʽʚ ʟ ʟʘʜʘʥʠʤʠ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ ʪʘ ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ; 

ʮʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʩʪʨʫʢʪʫʨʘ ʧʦʚʠʥʥʽ ʟʘʣʠʰʘʪʠʩʷ ʩʪʘʣʠʤʠ ʧʨʦʪʷʛʦʤ ʯʘʩʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʣʠʚʢʽʚ; 

ʤʘʪʠ ʜʦʙʨʽ ʣʠʚʘʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ; 

ʣʝʛʢʦ ʦʙʨʦʙʣʶʚʘʪʠʩʷ ʨʽʟʘʣʴʥʠʤ ʣʝʟʦʚʠʤ ʪʘ ʘʙʨʘʟʠʚʥʠʤ ʘʙʦ ʽʥʰʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʽ ʜʦʙʨʝ ʟʚʘʨʶʚʘʪʠʩʷ; 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʚ ʫʤʦʚʘʭ ʤʘʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; 

ʣʠʚʘʨʥʽ ʩʧʣʘʚʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʝʰʝʚʠʤʠ, ʘ ʚʽʜʭʦʜʠ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʚʠʣʠʚʢʽʚ - ʤʽʥʽʤʘʣʴʥʠʤʠ. 

ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʣʠʚʘʨʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʻ 

ʥʘʩʪʫʧʥʽ: ʨʽʜʢʦʪʝʢʫʯʽʩʪʴ, ʫʩʘʜʢʘ, ʧʨʠʭʠʣʴʥʽʩʪʴ ʩʧʣʘʚʽʚ ʜʦ ʣʽʢʚʘʮʽʾ, ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʛʘʨʷʯʠʭ ʪʨʽʱʠʥ, ʜʦ ʧʦʛʣʠʥʘʥʥʷ ʛʘʟʽʚ, ʧʦʨʠʩʪʦʩʪʽ. ʎʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʟʘʣʝʞʘʪʴ, ʢʨʽʤ ʽʥʰʦʛʦ, ʚʽʜ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʰʚʠʜʢʦʩʪʽ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠ 

ʟʘʣʠʚʘʥʥʽ ʫ ʬʦʨʤʫ ʽ ʪʚʝʨʜʽʥʥʽ. 

ʈʽʜʢʦʪʝʢʫʯʽʩʪʴ - ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʝʪʘʣʽʚ ʪʘ ʩʧʣʘʚʽʚ ʫ ʨʦʟʧʣʘʚʣʝʥʦʤʫ ʩʪʘʥʽ 

ʟʘʧʦʚʥʶʚʘʪʠ ʧʦʨʦʞʥʠʥʫ ʬʦʨʤʠ ʽ ʪʦʯʥʦ ʚʽʜʪʚʦʨʶʚʘʪʠ ʦʙʨʠʩʠ ʚʠʣʠʚʢʘ. 

ɺʦʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʟʧʣʘʚʫ (ʚ'ʷʟʢʦʩʪʽ ʽ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ), ʚʽʜ ʚʤʽʩʪʫ ʜʦʤʽʰʦʢ, ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʦʢʠʩʣʝʥʥʷ ʽ ʚʽʜ 

ʪʝʧʣʦʚʽʜʚʽʜʥʦʾ ʟʜʘʪʥʦʩʪʽ ʣʠʚʘʨʥʦʾ ʬʦʨʤʠ. 

ʈʽʜʢʦʪʝʢʫʯʽʩʪʴ ʧʽʜʚʠʱʫʻʪʴʩʷ ʽʟ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʚ ʯʘʚʫʥʽ Si, P ,̔ 

ʦʩʦʙʣʠʚʦ, ʉ, ʜʦʩʷʛʘʶʯʠ ʤʘʢʩʠʤʫʤʫ ʫ ʯʘʚʫʥʘʭ ʝʚʪʝʢʪʠʯʥʦʛʦ ʩʢʣʘʜʫ, ʷʢʠʡ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʤʦʶ  ʉ %+ 1/3 Si %+1/2 P % = 4.3 %. 

ʌʦʩʬʦʨ ʈ ʧʽʜʚʠʱʫʻ ʨʽʜʢʦʪʝʢʫʯʽʩʪʴ ʽ ʜʣʷ ʭʫʜʦʞʥʽʭ ʚʠʣʠʚʢʽʚ ʡʦʛʦ ʚʤʽʩʪ 

ʩʷʛʘʻ 1,5 %. ʉʽʨʢʘ S ʽ ʤʘʨʛʘʥʝʮʴ ʄn ʦʢʨʝʤʦ ʤʘʣʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʨʽʜʢʦʪʝʢʫʯʽʩʪʴ, ʘʣʝ ʨʘʟʦʤ ʚʦʥʠ ʫʪʚʦʨʶʶʪʴ ʩʫʣʴʬʽʜ ʤʘʨʛʘʥʮʶ MnS, ʷʢʠʡ 

ʩʠʣʴʥʦ ʧʦʥʠʞʫʻ ʨʽʜʢʦʪʝʢʫʯʽʩʪʴ. 

ʅʫʣʴʦʚʘ ʨʽʜʢʦʪʝʢʫʯʽʩʪʴ, ʪʦʙʪʦ ʩʧʣʘʚ ʧʝʨʝʩʪʘʻ ʪʝʢʪʠ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ 

ʯʘʚʫʥʽʚ ʧʨʠ ʚʤʽʩʪʽ 30 % ʪʚʝʨʜʦʾ ʬʘʟʠ, ʘ ʫ ʩʪʘʣʝʡ ï 20 % ʫ ʨʽʜʢʦʤʫ ʨʦʟʧʣʘʚʽ. 

ɺ'ʷʟʢʽʩʪʴ ʩʪʘʣʽ, ʨʦʟʢʠʩʣʝʥʦʾ ʰʣʘʢʦʤ, ʤʝʥʰʘ ʚʽʜ ʚôʷʟʢʦʩʪʽ ʩʪʘʣʽ, 

ʨʦʟʢʠʩʣʝʥʦʾ ʪʘʢʠʤʠ ʨʦʟʢʠʩʣʶʚʘʯʘʤʠ ʷʢ ʬʝʨʦʩʠʣʽʮʽʡ ʘʙʦ ʘʣʶʤʽʥʽʡ. 

ʋʩʘʜʢʘ - ʮʝ ʚʣʘʩʪʠʚʽʩʪʴ ʤʝʪʘʣʽʚ ʪʘ ʩʧʣʘʚʽʚ ʟʤʝʥʰʫʚʘʪʠ ʦʙ'ʻʤ ʧʨʠ 

ʪʚʝʨʜʥʝʥʥʽ ʪʘ ʦʭʦʣʦʜʞʝʥʥʽ. ʈʦʟʨʽʟʥʷʶʪʴ ʣʽʥʽʡʥʫ eL ʪʘ ʻʙ'ʻʤʥʫ eV  

ʫʩʘʜʢʠ, ʷʢʽ ʚʠʨʘʞʘʶʪʴʩʷ ʫ ʚʽʜʥʦʩʥʠʭ ʟʥʘʯʝʥʥʷʭ, ʫ ʚʽʜʩʦʪʢʘʭ. 
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ɼʣʷ ʪʝʭʥʦʣʦʛʽʚ  ʚʘʞʣʠʚʘ ʣʠʚʘʨʥʘ ʫʩʘʜʢʘ - ʮʝ ʨʽʟʥʠʮʷ ʤʽʞ ʣʽʥʽʡʥʠʤʠ 

ʨʦʟʤʽʨʘʤʠ ʤʦʜʝʣʽ lʤʦʜ ʪʘ ʚʠʣʠʚʢʘ lʚʠʣ : 

%.100]/)[(

%,100]/)[(
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e

e
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ɺʦʥʘ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʩʪʘʥʫ ʤʝʪʘʣʫ, ʘ ʪʘʢʦʞ ʚʽʜ 

ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʣʠʚʢʘ, ʬʦʨʤʠ ʪʦʱʦ. ʈʽʜʢʦʪʝʢʫʯʽʩʪʴ ʩʧʣʘʚʽʚ ʚʠʟʥʘʯʘʶʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʙ ( ʨʠʩ. 2.1. ).  

ʃʠʚʘʨʥʘ ʫʩʘʜʢʘ ʯʘʚʫʥʫ ʧʨʦʪʽʢʘʻ ʚ  ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ (ʨʠʩ 2.2.): 

ʧʝʨʝʜʫʩʘʜʦʯʥʝ ʨʦʟʰʠʨʝʥʥʷ eʨʦʟ ʚʥʘʩʣʽʜʦʢ ʚʠʜʽʣʝʥʥʷ ʛʨʘʬʽʪʫ, ʜʦʧʝʨʣʽʪʥʘ 

ʫʩʘʜʢʘ eʜʧ, ʧʽʩʣʷʧʝʨʣʽʪʥʘ ʫʩʘʜʢʘ eʧʧ.  ʂʨʽʤ ʪʦʛʦ, ʨʦʟʨʽʟʥʷʶʪʴ ʧʦʚʥʫ eʧ 
ʪʘ ʜʽʡʩʥʫ eʜ ʫʩʘʜʢʫ.                       

 ɿʥʘʯʝʥʥʷ ʣʠʚʘʨʥʦʾ ʫʩʘʜʢʠ ʯʘʚʫʥʽʚ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2.1. 

 

 

ʈʠʩ. 2.1. ʊʝʭʥʦʣʦʛʽʯʥʘ ʧʨʦʙʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʜʢʦʪʝʢʫʯʦʩʪʽ ʯʘʚʫʥʫ 

 

 

                       ʊʨʠʚʘʣʽʩʪʴ 

ʈʠʩ. 2.2. ʂʨʠʚʘ ʣʽʥʽʡʥʦʾ ʫʩʘʜʢʠ ʯʘʚʫʥʫ 
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ʊʘʙʣʠʮʷ 2.1 

ʃʽʥʽʡʥʘ ʫʩʘʜʢʘ ʯʘʚʫʥʽʚ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʦʭʦʣʦʜʞʝʥʥʷ, % 
 

ʏʘʚʫʥ Ů ʨʦʟ Ů ʜʧ Ů ʧʧ Ů ʜ Ů ʧ 
ɹʽʣʠʡ 

ʉʽʨʠʡ 

ɺʠʩʦʢʦʤʽʮʥʠʡ 

0,1 

0,1-0,25 

0,2-0,3 

0,6-1,0 

0,2-0,35 

0,6-0,85 

0,9-1,05 

0,9-1,05 

0,9-1,05 

1,5-2,2 

0,9-1,3 

1,2-1,7 

1,5-2,1 

1,1-1,4 

1,5-1,0 

 

ʇʦʚʥʘ ʦʙ'ʻʤʥʘ ʫʩʘʜʢʘ eVʧʦʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʫʩʘʜʢʠ ʩʧʣʘʚʫ ʚ ʨʽʜʢʦʤʫ 

ʩʪʘʥʽ eVʨʽʜ, ʫʩʘʜʢʠ ʧʨʠ ʪʚʝʨʜʥʝʥʥʽ eVʪʚ  (ʪʦʙʪʦ ʧʨʠ ʟʥʠʞʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚʽʜ ʣʽʥʽʾ ʣʽʢʚʽʜʫʩʘ ʜʦ ʩʦʣʽʜʫʩʘ ʥʘ ʜʽʘʛʨʘʤʽ) ʽ ʫʩʘʜʢʠ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ 

ʦʭʦʣʦʜʞʝʥʥʽ ʚ ʪʚʝʨʜʦʤʫ ʩʪʘʥʽeVʦʭ 

eVʧʦʚ =eVʨʽʜ +eVʪʚ +eVʦʭ . 

ʋʩʘʜʢʘ ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʙʘʛʘʪʴʦʭ ʜʝʬʝʢʪʽʚ. 

ʋʩʘʜʦʯʥʽ ʨʘʢʦʚʠʥʠ - ʮʝ ʧʦʨʦʞʥʠʥʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʫʩʘʜʢʠ 

ʩʧʣʘʚʽʚ ʧʨʠ ʪʚʝʨʜʥʝʥʥʽ ʚʠʣʠʚʢʘ. ʆʙ'ʻʤ ʫʩʘʜʦʯʥʦʾ ʨʘʢʦʚʠʥʠ ʩʢʣʘʜʘʻ ʚʽʜ 

ʧʦʯʘʪʢʦʚʦʛʦ ʦʙ'ʻʤʫ ʩʧʣʘʚʫ ʫ ʚʠʣʠʚʢʽʚ ʟ ʩʪʘʣʽ - 3...10 %, ʟ ʩʽʨʦʛʦ ʯʘʚʫʥʫ - 

1,5...2,5 %. ʊʦʤʫ ʜʣʷ ʩʪʘʣʝʚʠʭ ʚʠʣʠʚʢʽʚ ʧʝʨʝʜʙʘʯʘʶʪʴ ʜʦʜʘʪʢʠ, ʘ ʜʣʷ 

ʯʘʚʫʥʥʠʭ - ʜʫʞʝ ʨʽʜʢʦ. 

ʋʩʘʜʦʯʥʘ ʧʦʨʠʩʪʽʩʪʴ - ʮʝ ʩʢʫʧʯʝʥʥʷ ʜʨʽʙʥʠʭ ʧʦʨʦʞʥʠʥ ʥʝʧʨʘʚʠʣʴʥʦʾ 

ʬʦʨʤʠ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʴ ʫ ʚʠʣʠʚʢʫ ʚʥʘʩʣʽʜʦʢ ʦʙ'ʻʤʥʦʾ ʫʩʘʜʢʠ ʧʨʠ 

ʚʽʜʩʫʪʥʦʩʪʽ ʜʦʩʪʫʧʫ ʨʽʜʢʦʛʦ ʤʝʪʘʣʫ. ʋʩʘʜʦʯʥʘ ʧʦʨʠʩʪʽʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʩʧʣʘʚʽʚ ʟ ʰʠʨʦʢʠʤ ʽʥʪʝʨʚʘʣʦʤ ʢʨʠʩʪʘʣʽʟʘʮʽʾ. 

ʃʽʢʚʘʮʽʷ - ʮʝ ʧʨʦʮʝʩ ʨʦʟʚʠʪʢʫ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʩʧʣʘʚʫ 

ʚ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʚʠʣʠʚʢʘ ʘʙʦ ʟʣʠʚʢʘ. ɺʦʥʘ ʚʠʥʠʢʘʻ ʚ ʧʨʦʮʝʩʽ ʪʚʝʨʜʥʝʥʥʷ 

ʚʠʣʠʚʢʘ ʽ ʚʠʢʣʠʢʘʥʘ ʨʽʟʥʦʶ ʨʦʟʯʠʥʥʽʩʪʶ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʧʣʘʚʫ ʚ 

ʡʦʛʦ ʪʚʝʨʜʽʡ ʪʘ ʨʽʜʢʽʡ ʬʘʟʘʭ. ʋ ʟʘʣʽʟʦʚʫʛʣʝʮʝʚʠʭ ʩʧʣʘʚʘʭ ʧʦʤʽʪʥʦ ʣʽʢʚʫʻ 

ʩʽʨʢʘ S, ʬʦʩʬʦʨ ʈ ʽ ʚʫʛʣʝʮʴ ʉ. ʃʽʢʚʘʮʽʷ ʚʠʢʣʠʢʘʻ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʤʝʭʘʥʽʯ-

ʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʚʠʣʠʚʢʘ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʣʽʢʚʘʮʽʶ ʜʝʥʜʨʠʪʥʫ ʪʘ ʟʦʥʘʣʴʥʫ. ɼʝʥʜʨʠʪʥʘ - ʮʝ ʨʦʟʚʠʪʦʢ 

ʭʽʤʽʯʥʦʾ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʚʩʝʨʝʜʠʥʽ ʦʢʨʝʤʠʭ ʜʝʥʜʨʠʪʽʚ ʩʧʣʘʚʫ (ʜʝʥʜʨʠʪ - 

ʩʢʣʘʜʥʝ ʜʝʨʝʚʦʧʦʜʽʙʥʝ ʢʨʠʩʪʘʣʽʯʥʝ ʫʪʚʦʨʝʥʥʷ ʪʠʧʫ ʩʢʝʣʝʪʥʠʭ ʢʨʠʩʪʘʣʽʚ, 

ʷʢʽ ʨʦʟʛʘʣʫʞʫʶʪʴʩʷ). ɼʝʥʜʨʠʪʥʫ ʣʽʢʚʘʮʽʶ ʚʠʧʨʘʚʣʷʶʪʴ ʚʽʜʧʘʣʶʚʘʥʥʷʤ 

ʚʠʣʠʚʢʽʚ. ɿʦʥʘʣʴʥʘ ʣʽʢʚʘʮʽʷ - ʮʝ ʧʨʦʮʝʩ ʨʦʟʚʠʪʢʫ ʭʽʤʽʯʥʦʾ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʚ 

ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʚʠʣʠʚʢʘ. ɰʾ ʪʝʨʤʦʦʙʨʦʙʢʦʶ ʥʝ ʚʠʜʘʣʷʶʪʴ, ʘ ʚʠʨʽʚʥʶʶʪʴ 

ʪʦʚʱʠʥʫ ʩʪʽʥʦʢ ʚʠʣʠʚʢʘ. 

 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʣʠʚʘʨʥʠʭ ʩʧʣʘʚʽʚ 

ʉʪʘʥʜʘʨʪ ʧʝʨʝʜʙʘʯʘʻ ʥʘʩʪʫʧʥʫ ʟʘʛʘʣʴʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʤʝʪʘʣʽʚ ʪʘ 

ʩʧʣʘʚʽʚ. 

ɿʘ ʢʽʣʴʢʽʩʪʶ ʢʦʤʧʦʥʝʥʪʽʚ ʨʦʟʨʽʟʥʷʶʪʴ ʧʨʦʩʪʽ ʤʝʪʘʣʠ ʪʘ ʤʝʪʘʣʝʚʽ 



 

 23 

ʩʧʣʘʚʠ (ʧʦʜʚʽʡʥʽ ʘʙʦ ʜʚʦʢʦʤʧʦʥʝʥʪʥʽ, ʧʦʪʨʽʡʥʽ ʽ ʪʘʢʝ ʽʥʰʝ). 

ɿʘ ʚʤʽʩʪʦʤ ʣʝʛʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʨʦʟʨʽʟʥʷʶʪʴ ʩʧʣʘʚʠ: 

ʥʠʟʴʢʦʣʝʛʦʚʘʥʽ (ʤʽʩʪʷʪʴ < 2.5 % ʣʝʛʫʶʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ); 

ʩʝʨʝʜʥʴʦʣʝʛʦʚʘʥʽ (ʤʽʩʪʷʪʴ ʚʽʜ 2,5 ʜʦ 10 % ʣʝʛʫʶʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ); 

ʚʠʩʦʢʦʣʝʛʦʚʘʥʽ (ʤʽʩʪʷʪʴ > 10 % ʣʝʛʫʶʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ). 

ɿʘ ʩʪʫʧʝʥʝʤ ʯʠʩʪʦʪʠ ʨʦʟʨʽʟʥʷʶʪʴ ʤʝʪʘʣʠ ʽ ʩʧʣʘʚʠ: 

ʧʦʥʠʞʝʥʦʾ ʯʠʩʪʦʪʠ, ʱʦ ʤʽʩʪʷʪʴ ʚʽʜ 95 ʜʦ 99 % ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ; 

ʩʝʨʝʜʥʴʦʾ ʯʠʩʪʦʪʠ, ʪʦʙʪʦ ʪʝʭʥʽʯʥʦ ʯʠʩʪʠʡ ʤʝʪʘʣ ʘʙʦ ʩʧʣʘʚ (ʚʽʜ 99 ʜʦ 

99,9 %); 

ʧʽʜʚʠʱʝʥʦʾ ʯʠʩʪʦʪʠ (ʚʽʜ 99,9 ʜʦ 99,99 %); 

ʚʠʩʦʢʦʾ ʯʠʩʪʦʪʠ (ʚʽʜ 99,99 ʜʦ 99,999 %); 

ʦʩʦʙʣʠʚʦʾ ʯʠʩʪʦʪʠ (ʚʽʜ 99,999 ʜʦ 99,9999 %). 

ʉʪʫʧʽʥʴ ʯʠʩʪʦʪʠ - ʩʫʤʘʨʥʠʡ ʚʤʽʩʪ ʦʩʥʦʚʥʦʛʦ ʽ ʫʩʽʭ ʣʝʛʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ 

ʟʘ ʤʘʩʦʶ. 

ʃʠʚʘʨʥʽ ʩʧʣʘʚʠ, ʥʘ  ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʩʧʣʘʚʽʚ, ʦʪʨʠʤʫʶʪʴ ʤʝʪʦʜʦʤ 

ʧʦʚʪʦʨʥʦʛʦ ʧʝʨʝʧʣʘʚʫ ʽ ʚʦʥʠ ʟʘʚʞʜʠ ʚʤʽʱʘʶʪʴ ʜʦʤʽʰʢʠ. 

ʆʢʨʝʤʫ ʛʨʫʧʫ ʩʧʣʘʚʽʚ, ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʫ ʣʠʚʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, 

ʩʢʣʘʜʘʶʪʴ ʬʝʨʦʩʧʣʘʚʠ, ʣʽʛʘʪʫʨʠ ʪʘ ʤʦʜʠʬʽʢʘʪʦʨʠ. 

ʌʝʨʦʩʧʣʘʚʠ - ʮʝ ʧʝʨʝʨʦʙʥʽ ʩʧʣʘʚʠ, ʷʢʽ ʚʤʽʱʫʶʪʴ ʧʦʥʘʜ 10 % ʟʘʣʽʟʘ ʽ ʥʝ 

ʤʝʥʰʝ 10 % ʣʝʛʫʶʯʦʛʦ ʘʙʦ ʨʦʟʢʠʩʣʶʶʯʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

ʃʽʛʘʪʫʨʦʶ ʥʘʟʠʚʘʶʪʴ ʧʝʨʝʨʦʙʥʽ ʩʧʣʘʚʠ ʟ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʢʦʣʴʦʨʦʚʠʭ ʩʧʣʘʚʽʚ. 

ʄʦʜʠʬʽʢʘʪʦʨʠ - ʮʝ ʤʝʪʘʣʠ ʽ ʩʧʣʘʚʠ (ʽʥʦʜʽ ʥʝʤʝʪʘʣʠ), ʢʦʪʨʽ ʚ ʜʫʞʝ 

ʤʘʣʠʭ ʢʽʣʴʢʦʩʪʷʭ ʚʚʦʜʷʪʴ ʫ ʩʧʣʘʚ ʜʣʷ ʟʤʽʥʠ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ, ʘʙʦ ʜʣʷ 

ʦʜʝʨʞʘʥʥʷ ʧʝʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʫ ʨʽʜʢʦʤʫ ʘʙʦ ʪʚʝʨʜʦʤʫ ʩʪʘʥʽ. 

ʅʘʡʯʘʩʪʽʰʝ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʚʠʣʠʚʢʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʯʘʚʫʥʠ, ʩʪʘʣʽ ʪʘ 

ʢʦʣʴʦʨʦʚʽ ʩʧʣʘʚʠ ʥʘ ʦʩʥʦʚʽ Al, Cu, Mg, Zn [16-18,24,25,28,30]. 

 

ʏʘʚʫʥʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʣʠʚʢʽʚ. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ 

ʏʘʚʫʥ - ʮʝ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʡ ʩʧʣʘʚ ʟʘʣʽʟʘ ʟ ʚʫʛʣʝʮʝʤ (ʚʤʽʱʫʻ ʧʦʥʘʜ 

2,14 % ʉ) ʪʘ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ (Si, Mn, S, P). 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʦʨʤʠ ʚʫʛʣʝʮʶ ʫ ʩʧʣʘʚʽ ʨʦʟʨʽʟʥʷʶʪʴ ʙʽʣʠʡ, ʩʽʨʠʡ, 

ʚʠʩʦʢʦʤʽʮʥʠʡ ʪʘ ʢʦʚʢʠʡ ʯʘʚʫʥʠ. 

ɹʽʣʠʡ - ʮʝ ʯʘʚʫʥ, ʚ ʷʢʦʤʫ ʚʝʩʴ ʚʫʛʣʝʮʴ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʭʽʤʽʯʥʦ ʟʚ'ʷʟʘʥʦ-

ʤʫ ʩʪʘʥʽ ʫ ʚʠʛʣʷʜʽ ʮʝʤʝʥʪʠʪʫ Fe3C (HB 800-820). ɺʽʥ ʤʘʻ ʚʠʩʦʢʫ ʪʚʝʨʜʽʩʪʴ, 

ʢʨʠʭʢʽʩʪʴ ʽ ʥʝ ʧʽʜʜʘʻʪʴʩʷ ʦʙʨʦʙʮʽ ʨʽʟʮʝʤ. ʁʦʛʦ ʨʽʜʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʜʝʪʘʣʝʡ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʟʥʦʩ ( ʱʦʢʠ ʢʘʤʝʥʝʜʨʦʙʘʨʦʢ, ʤʝʣʶʯʽ ʢʫʣʽ ʪʦʱʦ). 

ʈʦʙʦʯʘ ʯʘʩʪʠʥʘ ʪʘʢʠʭ ʜʝʪʘʣʝʡ ʤʘʻ ʩʪʨʫʢʪʫʨʫ ʚʠʙʽʣʝʥʦʛʦ ʯʘʚʫʥʫ, ʘ 

ʮʝʥʪʨʘʣʴʥʘ ï ʩʽʨʦʛʦ. ʊʘʢʽ ʚʠʣʠʚʢʠ ʥʘʟʠʚʘʶʪʴ ʚʠʙʽʣʝʥʠʤʠ ʘʙʦ ʟʘʛʘʨʪʦ-

ʚʘʥʠʤʠ. 

ɹʽʣʠʡ ʯʘʚʫʥ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʉ ʪʘ Si ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʨʦʙ-
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ʥʠʮʪʚʘ ʢʦʚʢʦʛʦ ʯʘʚʫʥʫ. ʉʧʦʯʘʪʢʫ ʦʪʨʠʤʫʶʪʴ ʚʠʣʠʚʢʠ ʟ ʙʽʣʦʛʦ ʯʘʚʫʥʫ, ʘ 

ʧʽʩʣʷ ʾʭ ʧʽʜʜʘʶʪʴ ʪʝʨʤʽʯʥʽʡ ʦʙʨʦʙʮʽ - ʚʽʜʧʘʣʫ ʥʘ ʢʦʚʢʠʡ ʯʘʚʫʥ. 

ʋ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʽʨʽ, ʚʠʩʦʢʦʤʽʮʥʽ ʽ ʢʦʚʢʽ 

ʯʘʚʫʥʠ, ʫ ʷʢʠʭ ʚʝʩʴ ʘʙʦ ʯʘʩʪʠʥʘ ʚʫʛʣʝʮʶ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʪʫ. 

ʅʘʷʚʥʽʩʪʴ ʫ ʥʠʭ ʛʨʘʬʽʪʫ ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʫ ʪʚʝʨʜʽʩʪʴ, ʤʽʮʥʽʩʪʴ, ʜʦʙʨʫ 

ʦʙʨʦʙʣʶʚʘʥʽʩʪʴ ʨʽʟʘʥʥʷʤ. ʆʜʥʘʢ ʚʢʣʶʯʝʥʥʷ ʛʨʘʬʽʪʫ ʟʥʠʞʫʶʪʴ ʤʽʮʥʽʩʪʴ ʪʘ 

ʧʣʘʩʪʠʯʥʽʩʪʴ, ʪʦʤʫ ʱʦ ʧʦʨʫʰʫʶʪʴ ʩʫʮʽʣʴʥʽʩʪʴ ʤʝʪʘʣʽʯʥʦʾ ʦʩʥʦʚʠ ʩʧʣʘʚʫ. 

ʉʽʨʽ ʯʘʚʫʥʠ ʚʤʽʱʫʶʪʴ ʚʫʛʣʝʮʴ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʪʫ, ʷʢʠʡ ʤʘʻ ʬʦʨʤʫ 

ʧʣʘʩʪʠʥ (ʨʠʩ. 2.3, ʘ), ʱʦ ʤʘʻ ʥʘʜʨʽʟʫʶʯʫ ʜʽʶ ʥʘ ʤʝʪʘʣʝʚʫ ʦʩʥʦʚʫ, ʧʦʥʠʞʫʻ 

ʧʣʘʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʯʘʚʫʥʫ ʽ ʡʦʛʦ ʤʽʮʥʽʩʪʴ ʧʨʠ ʨʦʟʪʷʛʫʚʘʥʥʽ. 

ɺʠʩʦʢʦʤʽʮʥʽ ʯʘʚʫʥʠ ʪʘʢʦʞ ʚʤʽʱʫʶʪʴ ʚʫʛʣʝʮʴ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʪʫ, ʷʢʠʡ 

ʤʘʻ ʬʦʨʤʫ ʢʫʣʴ (ʨʠʩ. 2.3, ʙ), ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʤʽʮʥʦʩʪʽ ʽ 

ʧʣʘʩʪʠʯʥʦʩʪʽ ʯʘʚʫʥʫ. ʁʦʛʦ ʦʪʨʠʤʫʶʪʴ ʧʨʠ ʤʝʪʘʣʫʨʛʽʡʥʽʡ ʦʙʨʦʙʮʽ ʯʘʚʫʥʫ - 

ʤʦʜʠʬʽʢʘʮʽʾ. 

ʋ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʶʪʴ ʣʝʛʦʚʘʥʽ ʯʘʚʫʥʠ, ʷʢʽ 

ʚʢʣʶʯʘʶʪʴ Cr, Ni, Al , V ʪʘ ʽʥʰʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʧʽʜʚʠʱʫʻ ʾʭ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ, 

ʢʦʨʦʟʽʡʥʫ ʩʪʽʡʢʽʩʪʴ, ʞʘʨʦʩʪʽʡʢʽʩʪʴ ʪʦʱʦ. 

ʆʜʥʘʢ ʥʘʡʰʠʨʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʽʨʽ ʯʘʚʫʥʠ, ʢʦʪʨʽ ʜʦʩʠʪʴ ʤʽʮʥʽ, 

ʟʥʦʩʦʩʪʽʡʢʽ, ʜʝʰʝʚʽ, ʜʦʙʨʝ ʦʙʨʦʙʣʶʶʪʴʩʷ ʨʽʟʘʥʥʷʤ. 

 

  
ʈʠʩ. 2.3. ʇʝʨʣʽʪʥʽ ʩʽʨʽ ʯʘʚʫʥʠ: 

ʘ ï ʟ ʧʣʘʩʪʠʥʯʘʩʪʠʤ ʛʨʘʬʽʪʦʤ (ʭ300); ʙ ï ʟ ʢʫʣʷʩʪʠʤ ʛʨʘʬʽʪʦʤ (ʭ400) 

 

ɺʧʣʠʚ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʥʘ ʩʪʨʫʢʪʫʨʫ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ ʯʘʚʫʥʽʚ 

ɿʘ ʚʤʽʩʪʦʤ ʚʫʛʣʝʮʶ ʯʘʚʫʥʠ ʜʽʣʷʪʴ ʥʘ ʜʦʝʚʪʝʢʪʠʯʥʽ (ʉ < 4,3 %), 

ʝʚʪʝʢʪʠʯʥʽ  ʽ ʟʘʝʚʪʝʢʪʠʯʥʽ. ʅʘʡʰʠʨʰʝ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʜʦʝʚʪʝʢʪʠʯʥʽ ʯʘʚʫʥʠ [3,4,17,22,75,104,105,111]. 

ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʯʘʚʫʥʽʚ, ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ, ʦʙʨʦʙʣʶʚʘʥʽʩʪʴ 

ʨʽʟʘʥʥʷʤ ʩʫʪʪʻʚʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʩʪʨʫʢʪʫʨʠ, ʷʢʘ ʟʘʣʝʞʠʪʴ 

ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʘʣʝ ʽ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʦʭʦʣʦʜʞʝʥʥʷ. 
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ɿʽ ʟʤʝʥʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʦʭʦʣʦʜʞʝʥʥʷ ʢʽʣʴʢʽʩʪʴ ʛʨʘʬʽʪʫ ʟʙʽʣʴ-

ʰʫʻʪʴʩʷ, ʘ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ - ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʫʛʣʝʮʶ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʯʘʚʫʥʽ 

ʫ ʟʚ'ʷʟʘʥʦʤʫ ʩʪʘʥʽ ʫ ʚʠʛʣʷʜʽ ʮʝʤʝʥʪʠʪʫ Fe3C. ɻʨʘʬʽʪʠʟʘʮʽʾ ʚʫʛʣʝʮʶ ʚ 

ʦʩʥʦʚʥʦʤʫ  ʩʧʨʠʷʻ C, Si, ʘ ʪʘʢʦʞ Cu ʪʘ Ni. ɿʘʪʨʫʜʥʶʻ ʛʨʘʬʽʪʠʟʘʮʽʶ, ʪʦʙʪʦ 

ʚʠʙʽʣʶʻ ʯʘʚʫʥ, Mn, Cr, S. ɺʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ ʩʪʨʫʢʪʫʨʫ ʪʘ ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʻ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʯʘʚʫʥʫ. 

ʂʨʝʤʥʽʡ - Si ʟʤʝʥʰʫʻ ʨʦʟʯʠʥʥʽʩʪʴ ʉ ʫ ʨʽʜʢʦʤʫ ʪʘ ʪʚʝʨʜʦʤʫ ʨʦʟʯʠʥʘʭ, 

ʩʧʨʠʷʻ ʛʨʘʬʽʪʠʟʘʮʽʾ. ʊʦʤʫ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʤʽʩʪʫ Si ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʚʠʩʦʢʦʚʫʛʣʝʮʝʚʠʭ ʯʘʚʫʥʽʚ ʟʥʠʞʫʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʫʪʚʦʨʝʥʥʷ ʢʨʫʧʥʠʭ 

ʚʢʣʶʯʝʥʴ ʛʨʘʬʽʪʫ. ʂʦʞʝʥ ʚʽʜʩʦʪʦʢ ʢʨʝʤʥʽʶ ʧʦʥʠʞʫʻ ʚʤʽʩʪ  ʚʫʛʣʝʮʶ ʚ 

ʝʚʪʝʢʪʠʮʽ ʥʘ ~ 0,3 %. ɿʚʠʯʘʡʥʦ ʚʤʽʩʪ ʢʨʝʤʥʽʶ ʚ ʯʘʚʫʥʽ ʩʢʣʘʜʘʻ 1,0 ï 2,5 %. 

ʄʘʨʛʘʥʝʮʴ - Mn ʨʦʟʯʠʥʷʻʪʴʩʷ ʫ ʬʝʨʠʪʽ ʽ ʟ'ʻʜʥʫʻʪʴʩʷ ʟ ʚʫʛʣʝʮʝʤ, 

ʫʪʚʦʨʶʶʯʠ ʢʘʨʙʽʜʠ, ʘ ʟ ʩʽʨʢʦʶ - ʩʫʣʴʬʽʜ ʤʘʨʛʘʥʮʶ MnS. Mn ʫ ʯʘʚʫʥʽ 

ʥʝʡʪʨʘʣʽʟʫʻ ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʩʽʨʢʠ, ʻ ʢʦʨʠʩʥʠʤ ʝʣʝʤʝʥʪʦʤ. ɿʚʠʯʘʡʥʦ ʚʤʽʩʪ 

Mn ~ 0,5 ï 0,8 %. 

ʉʽʨʢʘ - S ʧʨʠʩʫʪʥʷ ʫ ʚʠʛʣʷʜʽ ʩʫʣʴʬʽʜʽʚ, ʙʘʛʘʪʠʭ ʟʘʣʽʟʦʤ, ʘʙʦ ʫ ʚʠʛʣʷʜʽ 

ʝʚʪʝʢʪʠʢʠ. ɺʦʥʘ ʛʘʣʴʤʫʻ ʛʨʘʬʽʪʠʟʘʮʽʶ ʚ ʥʠʟʴʢʦʤʘʨʛʘʥʮʝʚʠʭ ʯʘʚʫʥʘʭ, 

ʧʦʥʠʞʫʻ ʾʭ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ʫʪʚʦʨʝʥʥʷ ʥʘ ʛʨʘʥʠʮʷʭ ʟʝʨʝʥ 

ʢʨʠʭʢʦʾ ʝʚʪʝʢʪʠʢʠ. ʅʝʡʪʨʘʣʽʟʘʮʽʷ ʮʴʦʛʦ ʚʧʣʠʚʫ ʩʽʨʢʠ ʽ ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʨʽʚʝʥʴ ʛʨʘʬʽʪʠʟʘʮʽʾ ʜʣʷ ʯʘʚʫʥʫ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʚʽʜʥʦʰʝʥʥʽ Mn / S = 4 ï 5. 

ʇʨʠ ʮʴʦʤʫ ʩʽʨʢʘ ʚ ʦʩʥʦʚʥʦʤʫ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʫʣʴʬʽʜʽʚ ʤʘʨʛʘʥʮʶ 

MnS, ʷʢʽ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʛʨʘʬʽʪʠʟʘʮʽʶ. ɸʣʝ ʩʫʣʴʬʽʜʥʽ ʟ'ʻʜʥʘʥʥʷ ʟʙʽʣʴ-

ʰʫʶʪʴ ʚ'ʷʟʢʽʩʪʴ ʯʘʚʫʥʫ, ʧʦʛʽʨʰʫʶʪʴ ʨʽʜʢʦʪʝʢʫʯʽʩʪʴ ʪʘ ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ʇʨʠ ʚʤʽʩʪʽ ʩʽʨʢʠ 0,12 ï 0,14 % ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ ʨʽʜʢʦʪʝʢʫʯʽʩʪʴ 

ʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʮʝʤʝʥʪʠʪʫ ʽ ʧʝʨʣʽʪʫ ʚ ʩʪʨʫʢʪʫʨʽ ʯʘʚʫʥʫ, ʟ'ʷʚʣʷʻʪʴ-

ʩʷ ʚʠʙʽʣ ʫ ʪʦʥʢʠʭ ʧʝʨʝʨʽʟʘʭ ʚʠʣʠʚʢʽʚ. ɻʨʘʥʠʯʥʠʡ ʚʤʽʩʪ ʩʽʨʢʠ ʚ   ʉʏ 10 < 0, 

15 %, ʘ ʚ ʉʏ 45 < 0,02 %. 

ʌʦʩʬʦʨ - ʈ ʟʤʝʥʰʫʻ ʨʦʟʯʠʥʥʽʩʪʴ ʚʫʛʣʝʮʶ ʚ ʯʘʚʫʥʽ ʽ ʪʝʤʧʝʨʘʪʫʨʫ 

ʝʚʪʝʢʪʠʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ. ʇʨʠ ʚʤʽʩʪʽ ʈ < 0,3 % ʚʽʥ ʧʦʚʥʽʩʪʶ 

ʨʦʟʯʠʥʷʻʪʴʩʷ ʫ ʯʘʚʫʥʽ, ʘ ʧʦʥʘʜ 0,3 % - ʫʪʚʦʨʶʻ ʬʦʩʬʽʜʥʫ ʝʚʪʝʢʪʠʢʫ ʫ 

ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ ʚʢʣʶʯʝʥʴ, ʷʢʘ ʧʣʘʚʠʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 950Á ʉ. ʗʢʱʦ    

ʈ > 0,6 ï 0,7 %, ʪʦ ʬʦʩʬʽʜʥʘ ʝʚʪʝʢʪʠʢʘ ʚʠʜʽʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʫʮʽʣʴʥʦʾ 

ʩʽʪʢʠ, ʨʦʟʤʽʱʝʥʦʾ ʥʘ ʛʨʘʥʠʮʷʭ ʢʨʠʩʪʘʣʽʚ. ʊʦʤʫ ʫ ʯʘʚʫʥʽ ʜʣʷ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ 

ʚʠʣʠʚʢʽʚ ʈ < 0,20 %, ʘ ʜʣʷ ʚʠʣʠʚʢʽʚ ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʩʪʠʨʘʥʥʷ ʙʝʟ ʫʜʘʨʚ̔, 

ʢʦʣʠ ʧʦʪʨʙ̔ʥ̔ ʚʠʩʦʢ ̔ ʘʥʪʠʬʨʠʢʮ̔ʡʥ̔ ʚʣʘʩʪʠʚʦʩʪ,̔ ʈ < 0,7 %. ʌʦʩʬʦʨ 

ʧʽʜʚʠʱʫʻ ʨʽʜʢʦʪʝʢʫʯʽʩʪʴ, ʪʦʤʫ ʡʦʛʦ ʚʤʽʩʪ ʫ ʯʘʚʫʥʘʭ ʜʣʷ ʭʫʜʦʞʥʽʭ ʚʠʣʠʚʢʽʚ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 1 % ʽ ʙʽʣʴʰʝ. ʅʘ ʛʨʘʬʽʪʠʟʘʮʽʶ ʬʦʩʬʦʨ ʚʧʣʠʚʘʻ ʥʝʟʥʘʯʥʦ. 

ʍʨʦʤ - Cr ʧʨʠ ʝʚʪʝʢʪʠʯʥʦʤʫ ʧʝʨʝʪʚʦʨʝʥʥʽ ʻ ʢʘʨʙʽʜʦʫʪʚʦʨʶʶʯʠʤ 

ʝʣʝʤʝʥʪʦʤ. ɺʽʥ ʟʙʽʣʴʰʫʻ ʤʽʮʥʽʩʪʴ ʯʘʚʫʥʫ ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, 

ʪʦʤʫ ʡʦʛʦ ʚʚʦʜʷʪʴ ʚ ʞʘʨʦʩʪʽʡʢʽ ʪʘ ʦʢʘʣʠʥʦʩʪʽʡʢʽ ʯʘʚʫʥʠ. ʍʨʦʤ ʧʽʜʚʠʱʫʻ 

ʪʚʝʨʜʽʩʪʴ, ʦʧʽʨ ʟʥʦʩʦʚʽ, ʢʦʨʦʟʽʾ ʫ ʤʦʨʩʴʢʽʡ ʚʦʜʽ ʪʘ ʩʣʘʙʢʠʭ ʢʠʩʣʦʪʘʭ, ʘʣʝ 
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ʟʙʽʣʴʰʫʻ ʢʨʠʭʢʽʩʪʴ. ʗʢʱʦ Cr > 0,8 %, ʪʦ ʤʽʮʥʽʩʪʴ ʯʘʚʫʥʫ ʟʥʠʞʫʻʪʴʩʷ           

ʚʥʘʩʣʽʜʦʢ ʫʪʚʦʨʝʥʥʷ ʚʽʣʴʥʠʭ ʢʘʨʙʽʜʽʚ ʭʨʦʤʫ. 

ʅʽʢʝʣʴ - Ni ʻ ʛʨʘʬʽʪʠʟʫʶʯʠʤ ʝʣʝʤʝʥʪʦʤ, ʩʪʘʙʽʣʽʟʫʻ ʧʝʨʣʽʪ. ʇʨʠ ʚʤʽʩʪʽ 

Ni > 2 % ʩʪʨʫʢʪʫʨʘ ʯʘʚʫʥʫ ʩʪʘʻ ʩʧʦʯʘʪʢʫ ʧʦʚʥʽʩʪʶ ʧʝʨʣʽʪʥʦʶ, ʧʽʩʣʷ 

ʩʦʨʙʽʪʥʦʶ, ʧʨʠ ʚʤʽʩʪʽ Ni ~ 4,5 ï 5 % ʫʪʚʦʨʶʻʪʴʩʷ ʤʘʨʪʝʥʩʽʪ. ʅʽʢʝʣʴ 

ʧʽʜʚʠʱʫʻ ʢʦʨʦʟʽʡʥʫ ʩʪʽʡʢʽʩʪʴ. 

ʄʽʜʴ - Cu ʧʨʠ ʚʤʽʩʪʽ ʜʦ 4 % ʣʝʛʢʦ ʨʦʟʯʠʥʷʻʪʴʩʷ ʫ ʨʽʜʢʦʤʫ ʯʘʚʫʥʽ, 

ʩʧʨʠʷʻ ʛʨʘʬʽʪʠʟʘʮʽʾ, ʟʤʝʥʰʫʻ ʪʚʝʨʜʽʩʪʴ ʯʘʚʫʥʫ, ʟʙʽʣʴʰʫʻ ʦʧʽʨ ʯʘʚʫʥʫ 

ʢʦʨʦʟʽʾ. ʆʧʪʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʤʽʜʽ ʚ ʣʝʛʦʚʘʥʦʤʫ ʯʘʚʫʥʽ 3 ï 4 %. 

ʊʠʪʘʥ - Ti ʧʦʥʠʞʫʻ ʪʝʤʧʝʨʘʪʫʨʫ ʝʚʪʝʢʪʠʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽ ʩʧʨʠʷʻ 

ʧʝʨʝʦʭʦʣʦʜʞʝʥʥʶ ʯʘʚʫʥʫ. ɿʚʠʯʘʡʥʦ ʚ ʯʘʚʫʥ ʚʭʦʜʠʪʴ 0,05 ï 0,1 % Ti. ʊʠʪʘʥ 

ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʦʩʦʙʣʠʚʦ ʤʽʮʥʦʩʪʽ 

ʚʠʩʦʢʦʚʫʛʣʝʮʝʚʠʭ ʯʘʚʫʥʽʚ. ʁʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʤʦʜʠʬʽʢʘʪʦʨ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʢʦʚʢʦʛʦ ʯʘʚʫʥʫ, ʘʣʝ ʜʣʷ ʚʠʣʠʚʢʽʚ ʟ ʚʠʩʦʢʦʤʽʮʥʦʛʦ ʯʘʚʫʥʫ 

ʪʠʪʘʥ ʥʝʙʘʞʘʥʘ ʜʦʤʽʰʢʘ, ʪʦʤʫ ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ ʫʪʚʦʨʝʥʥʶ ʢʫʣʷʩʪʦʛʦ 

ʛʨʘʬʽʪʫ. 

ʄʦʣʽʙʜʝʥ - ʄʦ ʧʦʥʠʞʫʻ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʯʘʪʢʫ ʽ ʢʽʥʮʷ ʢʨʠʩʪʘʣʽʟʘʮʽʾ 

ʘʫʩʪʝʥʽʪʫ. ʋʪʚʦʨʶʻ ʪʚʝʨʜʽ ʨʦʟʯʠʥʠ ʟ ʮʝʤʝʥʪʠʪʦʤ. ʄʦʣʽʙʜʝʥ ʧʽʜʚʠʱʫʻ 

ʤʽʮʥʽʩʪʴ ʽ ʪʚʝʨʜʽʩʪʴ ʜʦʝʚʪʝʢʪʠʯʥʠʭ ʯʘʚʫʥʽʚ, ʦʧʽʨ ʟʥʦʩʦʚʽ ʽ ʫʜʘʨʥʫ ʚ'ʷʟʢʽʩʪʴ. 

ɺʽʥ ʧʦʣʽʧʰʫʻ ʞʘʨʦʤʽʮʥʽʩʪʴ ʯʘʚʫʥʫ ʢʨʘʱʝ ʚʽʜ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ. ʁʦʛʦ ʚʤʽʩʪ 

ʫ ʯʘʚʫʥʽ 0,3 ï 0,6 %. 

 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʩʽʨʠʭ ʯʘʚʫʥʽʚ 

ɿʘ ʩʢʣʘʜʦʤ ʦʩʥʦʚʥʦʾ ʤʝʪʘʣʽʯʥʦʾ ʤʘʩʠ ʚʠʣʠʚʢʠ ʟ ʩʽʨʦʛʦ ʯʘʚʫʥʘ ʤʦʞʫʪʴ 

ʙʫʪʠ ʯʦʪʠʨʴʦʭ ʪʠʧʽʚ [3,4,111]. 

1. ʇʝʨʣʽʪʥʦ - ʮʝʤʝʥʪʠʪʥʠʡ ʯʘʚʫʥ (ʇ + ʎ + ɻ) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʨʣʽʪʫ, 

ʚʢʣʶʯʝʥʴ ʩʪʨʫʢʪʫʨʥʦ - ʚʽʣʴʥʦʛʦ ʮʝʤʝʥʪʠʪʫ ʽ ʧʣʘʩʪʠʥʯʘʩʪʦʛʦ ʛʨʘʬʽʪʫ. ʊʘʢʫ 

ʩʪʨʫʢʪʫʨʫ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʧʨʠ ʧʦʥʠʞʝʥʦʤʫ ʚʤʽʩʪʽ ʢʨʝʤʥʽʶ ʪʘ ʰʚʠʜʢʦʤʫ 

ʦʭʦʣʦʜʞʝʥʥʽ ʚʠʣʠʚʢʽʚ ʫ ʬʦʨʤʽ. ʊʘʢʽ ʯʘʚʫʥʠ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʫ ʤʽʮʥʽʩʪʴ ʽ 

ʧʦʛʘʥʦ ʦʙʨʦʙʣʶʶʪʴʩʷ ʣʝʟʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ. ʇʨʠ ʤʦʜʠʬʽʢʘʮʽʾ ʤʘʛʥʽʻʤ ʘʙʦ 

ʮʝʨʽʻʤ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʦʤʽʮʥʠʡ ʯʘʚʫʥ ʟ ʧʝʨʣʽʪʥʦ - ʮʝʤʝʥʪʠʪʥʦʶ 

ʩʪʨʫʢʪʫʨʦʶ ʽ ʢʫʣʷʩʪʠʤ ʛʨʘʬʽʪʦʤ. 

        2. ʇʝʨʣʽʪʥʠʡ ʩʽʨʠʡ ʯʘʚʫʥ (ʇ + ɻ) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʨʣʽʪʫ ʽ 

ʧʣʘʩʪʠʥʯʘʩʪʦʛʦ ʛʨʘʬʽʪʫ, ʘ ʧʽʩʣʷ ʤʦʜʠʬʽʢʘʮʽʾ ʤʘʛʥʽʻʤ ʘʙʦ ʮʝʨʽʻʤ - ʟ ʧʝʨʣʽʪʫ 

ʽ ʢʫʣʷʩʪʦʛʦ ʛʨʘʬʽʪʫ (ʨʠʩ. 2.3, ʙ). ʇʝʨʣʽʪʥʠʡ ʯʘʚʫʥ ʟʚʠʯʘʡʥʦ ʤʽʩʪʠʪʴ 

ʜʨʽʙʥʦʧʣʘʩʪʠʥʯʘʩʪʠʡ ʛʨʘʬʽʪ ʽ ʤʘʻ ʧʦʤʽʨʥʫ ʪʚʝʨʜʽʩʪʴ ʅɺ 200...300, ʚʠʩʦʢʫ 

ʤʽʮʥʽʩʪʴ ʪʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʽ ʜʦʙʨʝ ʦʙʨʦʙʣʶʻʪʴʩʷ ʨʽʟʘʥʥʷʤ. ʇʝʨʣʽʪʥʠʡ ʯʘʚʫʥ 

ʟ ʢʫʣʷʩʪʠʤ ʛʨʘʬʽʪʦʤ ʱʝ ʤʽʮʥʽʰʠʡ, ʪʦʤʫ ʥʘʟʠʚʘʻʪʴʩʷ ʚʠʩʦʢʦʤʽʮʥʠʤ. 

        3. ʇʝʨʣʽʪʥʦ - ʬʝʨʠʪʥʠʡ ʩʽʨʠʡ ʯʘʚʫʥ (ʇ + ʌ + ɻ) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʨʣʽʪʫ, 

ʬʝʨʠʪʫ ʪʘ ʧʣʘʩʪʠʥʯʘʩʪʦʛʦ ʛʨʘʬʽʪʫ (ʨʠʩ. 2.4). ʁʦʛʦ ʤʽʮʥʽʩʪʴ ʥʠʞʯʘ ʚʽʜ 

ʧʝʨʣʽʪʥʦʛʦ, ʪʦʤʫ ʱʦ ʧʣʘʩʪʠʥʢʠ ʛʨʘʬʽʪʫ ʚ ʥʴʦʤʫ ʙʽʣʴʰʽ. ʊʚʝʨʜʽʩʪʴ ʡʦʛʦ 
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ʥʠʞʯʘ ʽ ʚʽʥ ʣʝʛʰʝ ʦʙʨʦʙʣʶʻʪʴʩʷ ʨʽʟʘʥʥʷʤ. ʉʪʨʫʢʪʫʨʘ ʇ + ʌ + ɻ ʟ 

ʧʣʘʩʪʠʥʯʘʩʪʠʤ ʛʨʘʬʽʪʦʤ ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʟʚʠʯʘʡʥʠʭ ʯʘʚʫʥʥʠʭ 

ʚʠʣʠʚʢʽʚ ʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ. 

       4. ʌʝʨʠʪʥʠʡ ʩʽʨʠʡ ʯʘʚʫʥ (ʌ + ɻ) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʬʝʨʠʪʫ ʪʘ 

ʧʣʘʩʪʠʥʯʘʩʪʦʛʦ ʛʨʘʬʽʪʫ (ʨʠʩ 2.5). ʆʪʨʠʤʫʶʪʴ ʡʦʛʦ ʧʨʠ ʚʠʩʦʢʦʤʫ ʚʤʽʩʪʽ 

ʢʨʝʤʥʽʶ ʪʘ ʚʫʛʣʝʮʶ ʫ ʪʦʚʩʪʦʩʪʽʥʥʠʭ ʚʠʣʠʚʢʘʭ ʽ ʧʦʚʽʣʴʥʦʤʫ ʾʭ ʦʭʦʣʦʜʞʝʥʥʽ 

ʫ ʬʦʨʤʽ. ɺʢʣʶʯʝʥʥʷ ʛʨʘʬʽʪʫ ʜʫʞʝ ʢʨʫʧʥʽ. ʌʝʨʠʪʥʠʡ ʯʘʚʫʥ ʤʘʻ ʥʠʟʴʢʽ 

ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʜʫʞʝ ʤ'ʷʢʠʡ, ʢʨʠʭʢʠʡ, ʰʚʠʜʢʦ ʟʥʦʰʫʻʪʴʩʷ. ʊʦʤʫ 

ʜʣʷ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘʢʠʡ ʯʘʚʫʥ ʥʝ ʧʨʠʜʘʪʥʠʡ. 

 

 
ʈʠʩ. 2.4. ʇʝʨʣʽʪʥʦ-ʬʝʨʠʪʥʠʡ ʩʽʨʠʡ 

ʯʘʚʫʥ 

 

ʈʠʩ. 2.5. ʌʝʨʠʪʥʠʡ ʩʽʨʠʡ ʯʘʚʫʥ 

 

ʊʘʙʣʠʮʷ 2.2 

ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʣʠʚʢʽʚ ʟ ʩʽʨʦʛʦ ʯʘʚʫʥʫ ʟ ʧʣʘʩʪʠʥʯʘʩʪʠʤ 

ʛʨʘʬʽʪʦʤ 
 

 

 

 

 

 

 

 

 

 

 

 

ʄʘʨʢʘ 

ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ 

ʧʨʠ ʨʦʟʪʷʛʫʚʘʥʥʽ, 

ʄʇʘ, ʥʝ ʤʝʥʰʝ 

 

ʊʚʝʨʜʽʩʪʴ  

ʅɺ 

ʉʏ 10 

ʉʏ 15 

ʉʏ 18 

ʉʏ 20 

ʉʏ 25 

ʉʏ 30 

ʉʏ 35 

ʉʏ 40 

ʉʏ 45 

98 

147 

176 

196 

245 

294 

343 

392 

441 

143-229 

163-229 

170-229 

170-241 

180-250 

181-255 

197-269 

207-285 

229-289               
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ʊʘʙʣʠʮʷ 2.3 

ʄʘʩʦʚʘ ʜʦʣʷ ʢʦʤʧʦʥʝʥʪʽʚ ʩʽʨʦʛʦ ʯʘʚʫʥʫ ʜʣʷ ʚʠʣʠʚʢʽʚ, % 
 

ʄʘʨʢʘ C Si Mn P S 

ʥʝ ʙʽʣʴʰʝ 

ʉʏ 10 

ʉʏ 15 

ʉʏ 18 

ʉʏ 20 

ʉʏ 25 

ʉʏ 30 

ʉʏ 35 

ʉʏ 40 

ʉʏ 45 

 

3,5-3,7 

3,5-3,7 

3,4-3,6 

3,3-3,5 

3,2-3,4 

3,0-3,2 

2,9-3,0 

2,5-2,7 

2,2-2,4 

2,2-2,6 

2,0-2,4 

1,9-2,3 

1,4-2,2 

1,4-2,2 

1,0-1,3 

1,0-1,1 

2,5-2,9 

2,5-2,9 

0,5-0,8 

0,5-0,8 

0,5-0,7 

0,7-1,0 

0,7-1,0 

0,7-1,0 

0,7-1,1 

0,2-0,4 

0,2-0,4 

0,3 

0,2 

0,2 

0,2 

0,2 

0,2 

0,2 

0,02 

0,02 

0,15 

0,15 

0,15 

0,15 

0,15 

0,12 

0,12 

0,02 

0,02 

 
ʇ ʨ ʠ ʤ ʽ ʪ ʢ ʘ. ɼʦʧʫʩʢʘʻʪʴʩʷ ʥʠʟʴʢʝ ʣʝʛʫʚʘʥʥʷ ʯʘʚʫʥʫ ʨʽʟʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ      ( ʭʨʦʤʦʤ, 

ʥʽʢʝʣʝʤ, ʤʽʜʜʶ, ʬʦʩʬʦʨʦʤ ʪʘ ʽʥʰ.) 

 

ʋ ɻʆʉʊ 1412-85 ʥʘʚʝʜʝʥʽ ʤʘʨʢʠ, ʛʨʘʥʠʮʽ ʤʽʮʥʦʩʪʽ ʧʨʠ ʨʦʟʪʷʛʫʚʘʥʥʽ, 

ʪʚʝʨʜʽʩʪʴ ʅɺ ʪʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʽʨʠʭ ʯʘʚʫʥʽʚ (ʪʘʙʣ. 2.2, 2.3).  

ɼʣʷ ʉʏ 10...ʉʏ 45 ʄʇʘʚ 450...100=d , ʅɺ 140 ï 190. 

ʏʘʚʫʥʠ ʉʏ 25ïʉʏ 45 ʥʘʟʠʚʘʶʪʴ ʚʠʩʦʢʦʷʢʽʩʥʠʤʠ. ɺʦʥʠ ʤʘʶʪʴ ʧʝʨʣʽʪʥʫ 

ʩʪʨʫʢʪʫʨʫ (ʇ + ɻ) ʟ ʜʨʽʙʥʠʤʠ ʧʣʘʩʪʠʥʢʘʤʠ ʛʨʘʬʽʪʫ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ 

ʤʦʜʠʬʽʢʫʚʘʥʥʷʤ.  

 

ʄʦʜʠʬʽʢʫʚʘʥʥʷ ʩʽʨʦʛʦ ʯʘʚʫʥʫ 

ɺʦʥʦ ʚʠʢʦʥʫʻʪʴʩʷ ʛʨʘʬʽʪʠʟʫʶʯʠʤʠ ʤʦʜʠʬʽʢʘʪʦʨʘʤʠ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ 

ʛʨʘʬʽʪʫ, ʫʩʫʥʝʥʥʷ ʚʠʙʽʣʫ ʽ ʤʽʞʜʝʥʜʨʠʪʥʦʛʦ ʛʨʘʬʽʪʫ, ʪʦʙʪʦ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʯʘʚʫʥʽʚ ʧʽʜʚʠʱʝʥʠʭ ʤʘʨʦʢ  ʟ ʚʠʩʦʢʠʤʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩ-

ʪʷʤʠ [3,4,17,111]. 
ʄʦʜʠʬʽʢʫʚʘʥʥʷ ʩʽʨʦʛʦ ʯʘʚʫʥʫ ʜʦʮʽʣʴʥʝ ʧʨʠ ʥʠʟʴʢʦʤʫ ʚʤʽʩʪʽ ʚʫʛʣʝʮʶ, 

ʢʨʝʤʥʽʶ ʪʘ ʽʥʰʠʭ ʛʨʘʬʽʪʠʟʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʘʙʦ ʧʨʠ ʧʽʜʚʠʱʝʥʽʡ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʛʘʣʴʤʫʶʪʴ ʛʨʘʬʽʪʠʟʘʮʽʶ, ʧʨʠ ʰʚʠʜʢʦʤʫ 

ʦʭʦʣʦʜʞʝʥʥʽ ʚʠʣʠʚʢʽʚ, ʪʨʠʚʘʣʽʡ ʚʠʜʝʨʞʮʽ ʯʘʚʫʥʫ. 

ɿʚʠʯʘʡʥʦ ʷʢ ʤʦʜʠʬʽʢʘʪʦʨ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʝʨʦʩʠʣʽʮʽʡ ʌʉ 75, 

ʩʠʣʽʢʦʢʘʣʴʮʽʡ ʉʂ 30, ʯʦʨʥʠʡ ʛʨʘʬʽʪ ʪʘ ʽʥʰʽ. ʇʨʠ ʤʦʜʠʬʽʢʫʚʘʥʥʽ               

ʉʏ 25,..., ʉʏ 45 ʤʦʜʠʬʽʢʘʪʦʨ ʌʉ 75 ʟʘ ʤʘʩʦʶ ʩʢʣʘʜʘʻ, ʚʽʜʧʦʚʽʜʥʦ, ʚʽʜ 0,3 

ʜʦ 1,5 %. 

ʏʠʤ ʚʠʱʘ ʤʘʨʢʘ ʯʘʚʫʥʫ, ʪʠʤ ʚʠʱʠʤ ʧʦʚʠʥʝʥ ʙʫʪʠ ʨʽʚʝʥʴ ʧʝʨʝʛʨʽʚʫ  

(ʜʦ 1370, ... ,1430Á ʉ). ʇʽʩʣʷ ʤʦʜʠʬʽʢʫʚʘʥʥʷ ʚʚʝʜʝʥʥʷʤ ʤʦʜʠʬʽʢʘʪʦʨʘ ʽ ʡʦʛʦ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʚʠʜʝʨʞʢʘ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 10 ʭʚʠʣʠʥ, ʫ 

ʧʨʦʪʠʣʝʞʥʦʤʫ ʨʘʟʽ ʝʬʝʢʪʫ ʥʝ ʙʫʜʝ ʽ ʧʦʪʨʽʙʥʝ ʧʦʚʪʦʨʥʝ ʤʦʜʠʬʽʢʫʚʘʥʥʷ. 



 

 29 

ʉʽʨʽ ʯʘʚʫʥʠ ʤʦʜʠʬʽʢʫʶʪʴ ʤʘʛʥʽʻʤ, ʷʢʠʡ ʪʘʢʦʞ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ 

ʚʠʚʝʜʝʥʥʷ ʩʽʨʢʠ ʽ ʜʝʛʘʟʘʮʽʶ. ɿʘʣʠʰʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʤʘʛʥʽʶ ʥʝ ʧʦʚʠʥʥʘ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 0,04 ï 0,1 %. 
 

ɺʠʩʦʢʦʤʽʮʥʽ ʯʘʚʫʥʠ ʟ ʢʫʣʷʩʪʠʤ ʛʨʘʬʽʪʦʤ  

ʎʝ ʯʘʚʫʥʠ (ɺʏʂɻ) ʤʦʜʠʬʽʢʦʚʘʥʽ ʤʘʛʥʽʻʤ ʫ ʢʽʣʴʢʦʩʪʽ 0,15 ï 0,45 % ʟ 

ʥʘʩʪʫʧʥʦʶ ʦʙʨʦʙʢʦʶ ʬʝʨʦʩʠʣʽʮʽʻʤ ʌʉ 75. ʇʨʠ ʮʴʦʤʫ ʟʤʽʥʶʶʪʴʩʷ ʫʤʦʚʠ 

ʨʦʩʪʫ ʟʘʨʦʜʢʘ ʛʨʘʬʽʪʫ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʡʦʛʦ ʬʦʨʤʫ: ʚʽʥ ʩʪʘʻ ʢʫʣʷʩʪʠʤ (ʨʠʩ. 

2.4, ʙ), ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʤʽʮʥʦʩʪʽ ʽ , ʦʩʦʙʣʠʚʦ, ʧʣʘʩʪʠʯʥʦʩʪʽ ʯʘʚʫʥʫ. 

ɺʏʂɻ ʫ ʧʦʨʽʚʥʷʥʽ ʟ ʚʫʛʣʝʮʝʚʦʶ ʩʪʘʣʣʶ ʤʘʻ ʪʘʢʽ ʧʝʨʝʚʘʛʠ: ʙʽʣʴʰ 

ʥʠʟʴʢʫ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʥʷ, ʢʨʘʱʫ ʨʽʜʢʦʪʝʢʫʯʽʩʪʴ, ʤʝʥʰʫ ʩʭʠʣʴʥʽʩʪʴ ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʛʘʨʷʯʠʭ ʪʨʽʱʠʥ, ʚʠʱʫ ʤʽʮʥʽʩʪʴ ʪʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʽ ʣʽʧʰʫ 

ʦʙʨʦʙʣʶʚʘʥʽʩʪʴ ʨʽʟʘʥʥʷʤ. 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʽʨʠʤ ʯʘʚʫʥʦʤ ɺʏʂɻ ʙʽʣʴʰ ʤʽʮʥʠʡ, ʧʣʘʩʪʠʯʥʽʰʠʡ, 

ʞʘʨʦʩʪʽʡʢʽʰʠʡ ʽ ʢʨʘʱʝ ʟʚʘʨʶʻʪʴʩʷ. 

ʃʽʥʽʡʥʘ ʫʩʘʜʢʘ ɺʏʂɻ ʩʢʣʘʜʘʻ 1 %, ʘʣʝ ʣʠʚʘʨʥʽ ʥʘʧʨʫʛʠ ʫ ʚʠʣʠʚʢʽʚ ʟ 

ʥʴʦʛʦ ʙʽʣʴʰʽ, ʥʽʞ ʫ ʚʠʣʠʚʢʽʚ ʟ ʩʽʨʦʛʦ ʯʘʚʫʥʫ, ʪʦʤʫ ʱʦ ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ 

ɺʏʂɻ ʟʥʘʯʥʦ ʚʠʱʠʡ, ʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʥʠʞʯʘ. ʄʦʜʠʬʽʢʫʚʘʥʥʷ ʤʘʛʥʽʻʤ 

ʧʽʜʚʠʱʫʻ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʽ ʢʦʨʦʟʽʡʥʫ ʩʪʽʡʢʽʩʪʴ. ʄʦʞʥʘ ʤʦʜʠʬʽʢʫʚʘʪʠ 

ʮʝʨʽʻʤ, ʘʣʝ ʚʽʥ ʜʦʨʦʛʠʡ. ʇʨʠ ʚʚʝʜʝʥʥʽ ʤʘʛʥʽʶ ʯʘʚʫʥ ʩʠʣʴʥʦ ʦʭʦʣʦʜʞʫʻʪʴʩʷ, 

ʪʦʤʫ ʡʦʛʦ ʧʝʨʝʛʨʽʚʘʶʪʴ ʜʦ 1400 ï 1450Á ʉ.  

ɻʆʉʊ 7293-79 ʦʙʤʝʞʫʻ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʩʦʢʦʤʽʮʥʦʛʦ ʯʘʚʫʥʫ. 

ʄʘʨʢʠ ɺʏʂɻ ʧʦʟʥʘʯʘʶʪʴʩʷ ʚʽʜ ɺʏ 38-17 ʜʦ ɺʏ 120-2, ʜʝ ʧʝʨʰʘ ʮʠʬʨʘ-

ʪʠʤʯʘʩʦʚʠʡ ʦʧʽʨ ʨʦʟʨʠʚʫ ʚ ʢɻʩ/ʤʤ2, ʘ ʜʨʫʛʘ ʮʠʬʨʘ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʥʦʩʥʝ 

ʚʠʜʦʚʞʝʥʥʷ ʚ %. ɺʏʂɻ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʜʝʪʘʣʝʡ: 

ʢʦʣʽʥʯʘʩʪʠʭ ʚʘʣʽʚ, ʰʘʪʫʥʽʚ, ʧʨʦʢʘʪʥʠʭ ʚʘʣʽʚ ʪʦʱʦ. 

ɿʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʦʞ ʥʠʟʴʢʦʣʝʛʦʚʘʥʽ ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʯʘʚʫʥʠ, ʟʥʦʩʦʩʪʽʡʢʽ 

ʯʘʚʫʥʠ, ʥʝʤʘʛʥʽʪʥʽ ʯʘʚʫʥʠ, ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʽ ʯʘʚʫʥʠ, ʞʘʨʦʤʽʮʥʽ ʪʘ ʞʘʨʦ-

ʩʪʽʡʢʽ ʯʘʚʫʥʠ. 
 

ʉʪʘʣʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʣʠʚʢʽʚ 

ʉʪʘʣʴ ʤʘʻ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ ʽ ʧʣʘʩʪʠʯʥʽʩʪʴ, ʚʠʪʨʠʤʫʻ ʟʥʘʯʥʽ ʥʘʧʨʫʛʠ 

ʧʨʠ ʫʜʘʨʥʠʭ ʪʘ ʟʤʽʥʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ, ʜʦʙʨʝ ʟʚʘʨʶʻʪʴʩʷ [3,4,24,25,111].  

ʉʪʘʣʝʚʽ ʚʠʣʠʚʢʠ ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ, ʩʪʨʫʢʪʫʨʦʶ, 

ʧʨʠʟʥʘʯʝʥʥʷʤ, ʩʧʦʩʦʙʦʤ ʚʠʧʣʘʚʣʷʥʥʷ ʩʪʘʣʽ. 

ɿʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʚʠʣʠʚʢʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʯʦʪʠʨʠ ʢʣʘʩʠ: 

ʟ ʚʫʛʣʝʮʝʚʦʾ ʥʝʣʝʛʦʚʘʥʦʾ ʩʪʘʣʽ (ɻʆʉʊ 977-88 ʚʽʜ 15ʃ ʜʦ 50ʃ); 

ʟ ʥʠʟʴʢʦʣʝʛʦʚʘʥʦʾ ʩʪʘʣʽ (ʤʝʥʰʝ 2,5 % ʣʝʛʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ); 

ʟ ʩʝʨʝʜʥʴʦʣʝʛʦʚʘʥʦʾ ʩʪʘʣʽ (2,5-10 %); 

ʟ ʚʠʩʦʢʦʣʝʛʦʚʘʥʦʾ ʩʪʘʣʽ (ʧʦʥʘʜ 10 %). 

ʋʩʽ ʧʦʟʥʘʯʝʥʥʷ ʤʘʨʦʢ ʩʪʘʣʝʡ ʜʣʷ ʣʠʪʚʘ ʤʘʶʪʴ ʚ ʢʽʥʮʽ ʣʽʪʝʨʫ ʃ. 

ɿʘ ʩʪʨʫʢʪʫʨʦʶ ʚʫʛʣʝʮʝʚʽ ʽ ʣʝʛʦʚʘʥʽ ʩʪʘʣʽ ʢʣʘʩʠʬʽʢʫʶʪʴ ʦʢʨʝʤʦ. 
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ɿʚʠʯʘʡʥʦ ʚʠʣʠʚʢʠ ʟ ʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ ʤʘʶʪʴ ʬʝʨʠʪʥʫ ʘʙʦ ʧʝʨʣʽʪʥʫ 

ʩʪʨʫʢʪʫʨʫ, ʘʣʝ ʚ ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʠʭ ʩʪʘʣʷʭ ʥʘ ʛʨʘʥʷʭ ʟʝʨʝʥ ʫʪʚʦʨʶʻʪʴʩʷ 

ʪʨʝʪʠʥʥʠʡ ʮʝʤʝʥʪʠʪ, ʘ ʚ ʟʘʝʚʪʝʢʪʦʾʜʥʠʭ ï ʚʪʦʨʠʥʥʠʡ ʮʝʤʝʥʪʠʪ. 

ʉʪʨʫʢʪʫʨʘ ʚʠʩʦʢʦʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʤʽʩʪʫ ʣʝʛʫʶʯʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʚʫʛʣʝʮʶ ʪʘ ʨʝʞʠʤʽʚ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʽ ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ 6 

ʢʣʘʩʽʚ: ʤʘʨʪʝʥʩʠʪʥʽ, ʤʘʨʪʝʥʩʠʪʥʦ-ʬʝʨʠʪʥʽ, ʬʝʨʠʪʥʽ, ʘʫʩʪʝʥʽʪʥʦ-ʤʘʨʪʝʥʩʠʪ-

ʥʽ, ʘʫʩʪʝʥʽʪʥʦ-ʬʝʨʠʪʥʽ, ʘʫʩʪʝʥʽʪʥʽ. 

ɿʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʘʙʦ ʩʣʫʞʙʦʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʠʣʠʚʢʠ ʤʦʞʥʘ 

ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ ʚʝʣʠʢʽ ʛʨʫʧʠ: 

ʚʠʣʠʚʢʠ ʟ ʥʝʣʝʛʦʚʘʥʠʭ, ʥʠʟʴʢʦ- ʪʘ ʩʝʨʝʜʥʴʦʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ (ʢʦʥʩʪ-

ʨʫʢʮʽʡʥʠʭ), ʢʦʪʨʽ ʦʮʽʥʶʶʪʴʩʷ ʟʘ ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ; 

ʚʠʣʠʚʢʠ ʟ ʚʠʩʦʢʦʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ ʟ ʩʧʝʮʽʘʣʴʥʠʤʠ ʬʽʟʠʯʥʠʤʠ ʽ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʞʘʨʦʤʽʮʥʽ, ʟʥʦʩʦʩʪʽʡʢʽ, ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʽ, ʟ 

ʩʧʝʮʽʘʣʴʥʠʤʠ ʤʘʛʥʽʪʥʠʤʠ ʪʘ ʝʣʝʢʪʨʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʽʥʰʽ), ʷʢʽ 

ʦʮʽʥʶʶʪʴʩʷ ʟʘ ʩʧʝʮʽʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ɿʘ ʩʧʦʩʦʙʦʤ ʚʠʧʣʘʚʣʝʥʥʷ ʩʪʘʣʽ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʤʘʨʪʝʥʽʚʩʴʢʽ (ʦʩʥʦʚʥʽ ʪʘ 

ʢʠʩʣʽ), ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʝʣʠʢʠʭ ʚʠʣʠʚʢʽʚ (ʤʘʶʪʴ ʜʦʙʨʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʥʝʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ, ʤʦʞʫʪʴ ʙʫʪʠ ʦʜʥʦʯʘʩʥʦ ʚʠʧʣʘʚʣʝʥʽ ʫ ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩ-

ʪʷʭ) ʪʘ ʝʣʝʢʪʨʦʩʪʘʣʽ (ʦʩʥʦʚʥʽ ʪʘ ʢʠʩʣʽ), ʷʢʽ ʚʠʧʣʘʚʣʷʶʪʴ ʚ ʝʣʝʢʪʨʦʜʫʛʦʚʠʭ 

ʧʝʯʘʭ, ʘ ʚʠʩʦʢʦʣʝʛʦʚʘʥʽ ï ʚ ʽʥʜʫʢʮʽʡʥʠʭ ʧʝʯʘʭ.   

 

ɺʫʛʣʝʮʝʚʽ ʣʠʚʘʨʥʽ ʩʪʘʣʽ 

ɺʦʥʠ ʚʢʣʶʯʘʶʪʴ C, Mn, Si, P ʪʘ S (ɻʆʉʊ 977-88) [3,4,111]. ʄʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʟʥʘʯʘʻ ʚʫʛʣʝʮʴ, ʘ ʩʽʨʢʘ ʪʘ ʬʦʩʬʦʨ - ʰʢʽʜʣʠʚʽ 

ʜʦʤʽʰʢʠ. ʉʽʨʢʘ ʧʦʛʽʨʰʫʻ ʨʽʜʢʦʪʝʢʫʯʽʩʪʴ, ʩʧʨʠʷʻ ʫʪʚʦʨʝʥʥʶ ʛʘʨʷʯʠʭ 

ʪʨʽʱʠʥ. ʌʦʩʬʦʨ ʧʦʥʠʞʫʻ ʫʜʘʨʥʫ ʚôʷʟʢʽʩʪʴ ʩʪʘʣʽ ʽ ʪʠʤ ʙʽʣʴʰʝ, ʯʠʤ ʙʽʣʴʰʠʡ 

ʚʤʽʩʪ ʚʫʛʣʝʮʶ. ʊʦʤʫ ʩʫʤʘʨʥʠʡ ʚʤʽʩʪ ʩʽʨʢʠ ʽ ʬʦʩʬʦʨʫ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,1%. 

ɿʘ ʚʤʽʩʪʦʤ ʬʦʩʬʦʨʫ ʽ ʩʽʨʢʠ ɻʆʉʊ 977-88 ʜʽʣʠʪʴ ʚʠʣʠʚʢʠ ʥʘ ʪʨʠ ʛʨʫʧʠ: 

1- ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (S = 0,05 - 0,06 %, P = 0,05 - 0,08 %); 

2- ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (S = 0,045 - 0,06 %, P = 0,04-0,07 %); 

3- ʦʩʦʙʣʠʚʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (S = 0,045 - 0,052 %,             

P = 0,04- 0,05 %). ɺʤʽʩʪ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʦʜʥʘʢʦʚʠʡ ʫ ʚʠʣʠʚʢʽʚ ʫʩʽʭ ʛʨʫʧ. 

ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʫʛʣʝʮʶ ʧʽʜʚʠʱʫʻʪʴʩʷ ʤʽʮʥʦʩʪʴ, ʪʚʝʨʜʽʩʪʴ ʪʘ ʛʨʘʥʠʮʷ 

ʪʝʢʫʯʦʩʪʽ, ʘʣʝ ʟʥʠʞʫʻʪʴʩʷ ʚʽʜʥʦʩʥʝ ʚʠʜʦʚʞʝʥʥʷ ʪʘ ʫʜʘʨʥʘ ʚôʷʟʢʽʩʪʴ. 

ʄʘʨʛʘʥʝʮʴ ʟʥʠʞʫʻ ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʩʽʨʢʠ, ʫʪʚʦʨʶʶʯʠ MnS.  

ʅʠʟʴʢʦʚʫʛʣʝʮʝʚʽ ʩʪʘʣʽ 15ʃ, 20ʃ ʤʘʶʪʴ ʧʦʛʘʥʽ ʣʠʚʘʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʧʦʥʠʞʝʥʫ ʨʽʜʢʦʪʝʢʫʯʽʩʪʴ, ʧʽʜʚʠʱʝʥʫ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʛʘʨʷʯʠʭ 

ʪʨʽʱʠʥ. ʇʽʩʣʷ ʚʽʜʧʘʣʫ ʪʘ ʥʦʨʤʘʣʽʟʘʮʽʾ ʾʭ %2324,410394 -=-= dd ʄʇʘʚ . 

ʉʝʨʝʜʥʴʦʚʫʛʣʝʮʝʚʽ ʩʪʘʣʽ 25ʃ, 30ʃ, 35ʃ, 40ʃ, 45ʃ ʤʘʶʪʴ ʙʽʣʴʰ ʚʠʩʦʢʽ 

ʣʠʚʘʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʢʨʘʱʫ ʨʽʜʢʦʪʝʢʫʯʽʩʪʴ, ʤʝʥʰʫ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʛʘʨʷʯʠʭ ʪʨʽʱʠʥ. ɰʭ ʄʇʘʚ 540410' -=d , ʘ %1223-=d . ɰʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ  
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ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʨʽʙʥʠʭ, ʩʝʨʝʜʥʽʭ ʽ ʚʝʣʠʢʠʭ ʟʘʛʦʪʦʚʦʢ. 

ɺʠʩʦʢʦʚʫʛʣʝʮʝʚʽ ʩʪʘʣʽ 50ʃ, 55ʃ ʤʘʶʪʴ ʜʦʙʨʽ ʣʠʚʘʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʚʠʩʦʢʫ ʨʽʜʢʦʪʝʢʫʯʽʩʪʴ, ʥʝ ʩʭʠʣʴʥʽ ʜʦ ʫʪʚʦʨʝʥʥʷ ʛʘʨʷʯʠʭ ʪʨʽʱʠʥ. ʆʜʥʘʢ 

ʚʦʥʠ ʤʘʶʪʴ ʥʠʟʴʢʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʝʙʝʟʧʝʢʘ ʚʠʥʠʢʥʝʥʥʷ 

ʫ ʚʠʣʠʚʢʽʚ ʥʘʧʨʫʛ. ɿ ʮʽʭ ʩʪʘʣʝʡ ʚʠʛʦʪʦʚʣʷʶʪʴ  ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘ, ʙʘʨʘʙʘʥʠ 

ʧʽʜʽʡʤʘʣʴʥʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʘʰʠʥ ʪʦʱʦ. 

ɿ ʣʝʛʦʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʩʪʘʣʝʡ ʜʣʷ ʚʠʣʠʚʢʽʚ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ: 

ʤʘʨʛʘʥʮʝʚʠʩʪʽ ʣʠʚʘʨʥʽ ʩʪʘʣʽ, ʭʨʦʤʠʩʪʽ ʣʠʚʘʨʥʽ ʩʪʘʣʽ, ʭʨʦʤʦʥʽʢʝʣʝʚʽ ʪʘ 

ʢʨʝʤʥʠʩʪʽ ʣʠʚʘʨʥʽ ʩʪʘʣʽ.  

ʂʨʽʤ ʯʘʚʫʥʽʚ ʪʘ ʩʪʘʣʝʡ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʣʠʚʢʽʚ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦ-

ʚʫʶʪʴ ʘʣʶʤʽʥʽʻʚʽ, ʤʽʜʥʽ, ʤʘʛʥʽʻʚʽ ʪʘ ʮʠʥʢʦʚʽ ʩʧʣʘʚʠ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʄʘʪʝʨʽʘʣʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʚʠʣʠʚʢʽʚ. 

2. ʃʠʚʘʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʧʣʘʚʽʚ. 

3. ʂʣʘʩʠʬʽʢʘʮʽʷ ʣʠʚʘʨʥʠʭ ʤʝʪʘʣʽʚ ʪʘ ʩʧʣʘʚʽʚ. 

4. ʏʘʚʫʥʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʣʠʚʢʽʚ. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ. 

5. ɺʧʣʠʚ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʥʘ ʩʪʨʫʢʪʫʨʫ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʯʘʚʫʥʽʚ. 

6. ʂʣʘʩʠʬʽʢʘʮʽʷ ʩʽʨʠʭ ʯʘʚʫʥʽʚ.  

7. ʄʦʜʠʬʽʢʘʮʽʷ ʩʽʨʦʛʦ ʯʘʚʫʥʫ. 

8. ɺʠʩʦʢʦʤʽʮʥʽ ʯʘʚʫʥʠ ʟ ʢʫʣʷʩʪʠʤ ʛʨʘʬʽʪʦʤ. 

9. ʉʪʘʣʽ ʜʣʷ ʚʠʣʠʚʢʽʚ. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʽ ʢʣʘʩʠʬʽʢʘʮʽʷ. 

10. ɺʫʛʣʝʮʝʚʽ ʩʪʘʣʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʣʠʚʢʽʚ. 

 

2.2. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʣʠʚʢʘ 
 

ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʣʠʚʘʨʥʽ ʬʦʨʤʠ 

ʈʫʯʥʝ ʬʦʨʤʫʚʘʥʥʷ. 

ɺʠʣʠʚʦʢ ʦʪʨʠʤʫʶʪʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʘʧʦʚʥʝʥʥʷ ʧʦʨʦʞʥʠʥʠ ʣʠʚʘʨʥʦʾ 

ʬʦʨʤʠ ʨʦʟʧʣʘʚʣʝʥʠʤ ʤʝʪʘʣʦʤ (ʨʦʟʧʣʘʚʦʤ), ʦʭʦʣʦʜʞʝʥʥʷ ʡʦʛʦ ʫ ʬʦʨʤʽ ʽ 

ʪʚʝʨʜʥʝʥʥʷ [3,4,111]. 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ (ʊʇ) ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʣʠʚʢʘ 

ʨʦʟʛʣʷʥʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ ʦʪʨʠʤʘʥʥʷ ʯʘʚʫʥʥʦʾ ʚʪʫʣʢʠ 1 (ʨʠʩ. 2.6). 

ɿʘ ʢʨʝʩʣʝʥʥʷʤ ʚʪʫʣʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʜʝʨʝʚʘ, ʤʝʪʘʣʫ ʘʙʦ ʧʣʘʩʪʤʘʩʠ 

ʤʦʜʝʣʴ 3. 

ʃʠʚʘʨʥʘ ʤʦʜʝʣʴ (ɻʆʉʊ 17819-84) - ʮʝ ʧʨʠʩʪʨʽʡ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʚ 

ʣʠʚʘʨʥʽʡ ʬʦʨʤʽ ʚʽʜʙʠʪʢʘ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʘ ʨʦʟʤʽʨʘʤ 

ʚʠʣʠʚʢʘ. ʇʨʠ ʪʚʝʨʜʥʝʥʥʽ ʽ ʦʭʦʣʦʜʞʝʥʥʽ ʨʦʟʧʣʘʚ ʟʤʝʥʰʫʻʪʴʩʷ ʚ ʦʙôʻʤʽ, 

ʪʦʙʪʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʡʦʛʦ ʫʩʘʜʢʘ. ʋ ʤʽʩʮʷʭ, ʜʝ ʚʠʣʠʚʦʢ ʙʫʜʝ ʦʙʨʦʙʣʶ-

ʚʘʪʠʩʷ ʨʽʟʘʥʥʷʤ, ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʜʙʘʯʠʪʠ ʧʨʠʧʫʩʢ ʥʘ ʦʙʨʦʙʢʫ, ʪʦʙʪʦ ʰʘʨ 

ʤʝʪʘʣʫ, ʱʦ ʚʠʜʘʣʷʻʪʴʩʷ ʧʨʠ ʦʙʨʦʙʮʽ. ʆʪʞʝ, ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʚʠʣʠʚʢʘ ʟ ʟʘʜʘ- 
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ʈʠʩ. 2.6. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʯʘʚʫʥʥʦʛʦ ʚʠʣʠʚʢʘ ʚʪʫʣʢʠ 

ʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʧʦʪʨʽʙʥʘ ʤʦʜʝʣʴ ʙʽʣʴʰʠʭ ʨʦʟʤʽʨʽʚ ʥʽʞ ʜʝʪʘʣʴ ʥʘ ʚʝʣʠʯʠʥʫ 

ʫʩʘʜʢʠ ʽ ʧʨʠʧʫʩʢʽʚ ʥʘ ʦʙʨʦʙʢʫ. 

ʄʦʜʝʣʴ ʚʪʫʣʢʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʧʦʣʦʚʠʥ, ʷʢʽ ʚʟʘʻʤʥʦ ʮʝʥʪʨʫʶʪʴʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʠʧʽʚ ʪʘ ʛʥʽʟʜ. ʆʪʚʽʨ ʚʪʫʣʢʠ 1 ʦʬʦʨʤʣʶʻʪʴʩʷ ʩʪʝʨʞʥʝʤ 9. 

ʉʪʝʨʞʝʥʴ ï ʮʝ ʯʘʩʪʠʥʘ ʣʠʚʘʨʥʦʾ ʬʦʨʤʠ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʫ ʚʠʣʠʚʢʫ ʦʪʚʦʨʽʚ, ʧʦʨʦʞʥʠʥ, ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʟ 

ʧʽʜʥʫʪʨʝʥʥʷʤ ʪʦʱʦ. ʁʦʛʦ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʩʪʝʨʞʥʴʦʚʦʾ ʩʫʤʽʰʽ, ʷʢʘ 

ʫʱʽʣʴʥʶʻʪʴʩʷ ʚ ʩʪʝʨʞʥʴʦʚʦʤʫ ʷʱʠʢʫ 2. ʇʽʩʣʷ ʚʠʪʷʛʫʚʘʥʥʷ ʟ ʷʱʠʢʘ 
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ʩʪʝʨʞʝʥʴ ʩʫʰʘʪʴ ʜʣʷ ʥʘʜʘʥʥʷ ʡʦʤʫ ʤʽʮʥʦʩʪʽ. ʇʨʠ ʩʢʣʘʜʘʥʥʽ ʣʠʚʘʨʥʽ ʬʦʨʤʠ 

(ʃʌ) ʩʫʭʠʡ ʩʪʝʨʞʝʥʴ ʫʩʪʘʥʦʚʣʶʶʪʴ ʩʪʝʨʞʥʴʦʚʠʤʠ ʟʥʘʢʘʤʠ (ʥʘʡʯʘʩʪʽʰʝ ʫ 

ʚʠʛʣʷʜʽ ʩʧʝʮʽʘʣʴʥʠʭ ʚʠʩʪʫʧʽʚ ʘʙʦ ʦʧʦʨʥʠʭ ʧʦʚʝʨʭʦʥʴ) ʫ ʚʽʜʧʦʚʽʜʥʽ ʛʥʽʟʜʘ 

ʬʦʨʤʠ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʥʘʢʽʚ 4 ʤʦʜʝʣʽ 3. ʊʦʙʪʦ ʜʦʚʞʠʥʘ ʩʪʝʨʞʥʷ 

ʙʽʣʴʰʘ ʚʽʜ ʜʦʚʞʠʥʠ ʧʦʨʦʞʥʠʥʠ ʚʠʣʠʚʢʘ ʥʘ ʚʝʣʠʯʠʥʫ ʟʥʘʢʽʚ. 

ʃʌ ʜʣʷ ʚʪʫʣʢʠ ʩʢʣʘʜʘʶʪʴ ʟ ʚʝʨʭʥʴʦʾ 6 ʪʘ ʥʠʞʥʴʦʾ 14 ʥʘʧʽʚʬʦʨʤ, ʷʢʽ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʬʦʨʤʫʚʘʣʴʥʦʾ ʩʫʤʽʰʽ ʫʱʽʣʴʥʶʚʘʥʦʾ ʚ ʤʝʪʘʣʝʚʠʭ ʨʘʤʢʘʭ, 

ʢʦʪʨʽ ʥʘʟʠʚʘʶʪʴʩʷ ʦʧʦʢʘʤʠ. 

 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʣʠʚʘʨʥʦʾ ʬʦʨʤʠ ʚʪʫʣʢʠ ʧʨʠ ʨʫʯʥʦʤʫ ʬʦʨʤʫʚʘʥʥʽ 

ɺʦʥʦ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (ʨʠʩ.2.6). ʅʘ ʧʣʠʪʫ 10 

ʫʩʪʘʥʦʚʣʶʶʪʴ ʧʦʣʦʚʠʥʫ ʤʦʜʝʣʽ 3, ʟ ʷʢʦʾ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ ʚʽʜʙʠʪʦʢ ʫ 

ʥʠʞʥʽʡ ʥʘʧʽʚʬʦʨʤʽ, ʘ ʪʘʢʦʞ ʦʧʦʢʫ 7. ʇʦʚʝʨʭʥʶ ʤʦʜʝʣʽ 3 ʪʘ ʧʣʠʪʠ 10 

ʧʦʩʠʧʘʶʪʴ ʩʫʭʠʤ ʨʦʟʜʽʣʴʥʠʤ ʧʽʩʢʦʤ ʘʙʦ ʦʙʧʨʠʩʢʫʶʪʴ ʨʦʟʜʽʣʴʥʦʶ ʨʽʜʠʥʦʶ 

(ʛʘʩʦʤ), ʧʽʩʣʷ ʯʦʛʦ ʚ ʦʧʦʢʫ ʟʘʩʠʧʘʶʪʴ ʦʙʣʠʮʶʚʘʣʴʥʫ ʪʘ ʥʘʧʦʚʥʶʶʯʠ (ʘʙʦ 

ʻʜʠʥʫ) ʬʦʨʤʦʚʫ ʩʫʤʽʰ ʽ ʫʱʽʣʴʥʶʶʪʴ ʾʾ. ʅʘʜʣʠʰʦʢ ʬʦʨʤʦʚʦʾ ʩʫʤʽʰʽ (ʌʉ) 

ʟʯʠʱʘʶʪʴ, ʱʦʙ ʚʦʥʘ ʥʝ ʚʠʩʪʫʧʘʣʘ ʟʘ ʢʨʘʡ ʦʧʦʢʠ, ʧʝʨʝʚʝʨʪʘʶʪʴ ʥʘʧʽʚʬʦʨʤʫ 

ʥʘ 180Á ʽ ʫʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʧʣʠʪʫ 10. ʇʽʩʣʷ ʥʘ ʥʠʞʥʶ ʧʦʣʦʚʠʥʫ ʤʦʜʝʣʽ 

ʫʩʪʘʥʦʚʣʶʶʪʴ ʚʝʨʭʥʶ ʧʦʣʦʚʠʥʫ ʤʦʜʝʣʽ, ʥʘ ʥʠʞʥʶ ʦʧʦʢʫ ï ʚʝʨʭʥʶ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʮʝʥʪʨʫʶʯʠʭ ʰʪʠʨʽʚ (ʨʠʩ.2.6, ʙ). ɿʥʦʚʫ ʧʦʩʠʧʘʶʪʴ ʧʦʚʝʨʭʥʶ 

ʤʦʜʝʣʽ ʨʦʟʜʽʣʴʥʠʤ ʧʽʩʢʦʤ, ʫʩʪʘʥʦʚʣʶʶʪʴ ʤʦʜʝʣʽ ʣʠʚʥʠʢʽʚ, ʟʘʩʠʧʘʶʪʴ ʌʉ ʫ 

ʚʝʨʭʥʶ ʦʧʦʢʫ ʽ ʫʱʽʣʴʥʶʶʪʴ ʾʾ. 

ɿʥʽʤʘʶʪʴ ʚʝʨʭʥʶ ʥʘʧʽʚʬʦʨʤʫ, ʚʠʪʷʛʘʶʪʴ ʧʦʣʦʚʠʥʠ ʤʦʜʝʣʽ, 

ʫʩʪʘʥʦʚʣʶʶʪʴ ʩʪʝʨʞʝʥʴ (ʨʠʩ.2.6, ʚ) ʽ ʩʢʣʘʜʘʶʪʴ ʬʦʨʤʫ. ɼʣʷ ʪʦʯʥʦʛʦ 

ʩʢʣʘʜʘʥʥʷ ʬʦʨʤʠ ʦʧʦʢʠ ʤʘʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʚʪʫʣʢʠ 11, ʚ ʷʢʽ ʚʭʦʜʷʪʴ 

ʮʝʥʪʨʫʶʯʽ ʰʪʠʨʽ. ʇʨʠ ʟʘʧʦʚʥʝʥʥʽ ʬʦʨʤʠ ʨʦʟʧʣʘʚ ʪʠʩʥʝ ʥʘ ʾʾ ʩʪʽʥʢʠ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʝʨʭʥʷ ʥʘʧʽʚʬʦʨʤʘ ʨʘʟʦʤ ʟ ʦʧʦʢʦʶ ʤʦʞʝ ʧʽʜʥʷʪʠʩʷ, ʽ ʪʦʜʽ ʚ 

ʧʣʦʱʠʥʽ ʨʦʟʥʽʤʘʥʥʷ ʫʪʚʦʨʠʪʴʩʷ ʟʘʟʦʨ, ʯʝʨʝʟ ʷʢʠʡ ʨʦʟʧʣʘʚ ʤʦʞʝ ʚʠʪʽʢʘʪʠ ʟ 

ʬʦʨʤʠ. ɼʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʮʴʦʛʦ ʚʝʨʭʥʶ ʥʘʧʽʚʬʦʨʤʫ ʢʨʽʧʣʷʪʴ ʜʦ ʥʠʞʥʴʦʾ 

ʩʢʦʙʘʤʠ 13, ʘ ʽʥʢʦʣʠ ʥʘ ʚʝʨʭʥʶ ʦʧʦʢʫ ʫʩʪʘʥʦʚʣʶʶʪʴ ʚʘʥʪʘʞ (ʨʠʩ.2.6, ʛ). 

ʇʨʠ ʟʘʣʠʚʘʥʥʽ ʨʦʟʧʣʘʚ ʧʦʩʪʫʧʘʻ ʚ ʧʦʨʦʞʥʠʥʫ ʬʦʨʤʠ ʧʦ ʩʧʝʮʽʘʣʴʥʠʭ 

ʢʘʥʘʣʘʭ. ʉʠʩʪʝʤʫ ʢʘʥʘʣʽʚ, ʷʢʘ ʧʽʜʚʦʜʠʪʴ ʨʦʟʧʣʘʚ ʫ ʬʦʨʤʫ, ʥʘʟʠʚʘʶʪʴ 

ʣʠʚʥʠʢʦʚʦʶ. ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʪʦʷʢʘ 12 (ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʘʥʘʣʫ), 

ʰʣʘʢʦʚʣʦʚʣʶʚʘʯʘ 15 ʽ ʞʠʚʠʣʴʥʠʢʘ (ʣʠʚʥʠʢʘ) 16, ʯʝʨʝʟ ʷʢʠʡ ʨʦʟʧʣʘʚ 

ʥʘʜʭʦʜʠʪʴ ʫ ʬʦʨʤʫ. ɼʦ ʣʠʚʥʠʢʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘʢʦʞ ʚʽʜʥʦʩʠʪʴʩʷ ʚʠʧʦʨ 17     

(ʨʠʩ.2.6, ʜ), ʱʦ ʩʣʫʞʠʪʴ ʜʣʷ ʚʠʭʦʜʫ ʟ ʬʦʨʤʠ ʧʦʚʽʪʨʷ ʽ ʛʘʟʽʚ ʪʘ ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʨʽʚʥʷ ʟʘʧʦʚʥʝʥʥʷ ʬʦʨʤʠ. 

ʇʽʩʣʷ ʪʚʝʨʜʥʝʥʥʷ ʽ ʦʭʦʣʦʜʞʝʥʥʷ ʤʝʪʘʣʫ ʬʦʨʤʫ ʨʫʡʥʫʶʪʴ, ʚʠʣʠʚʦʢ 

ʚʠʟʚʦʣʷʶʪʴ ʚʽʜ ʬʦʨʤʦʚʦʾ ʩʫʤʽʰʽ, ʚʠʙʠʚʘʶʪʴ ʩʪʝʨʞʝʥʴ, ʚʽʜʨʽʟʘʶʪʴ ʣʠʚʥʠʢʠ, 

ʘ ʧʦʚʝʨʭʥʶ ʚʠʣʠʚʢʘ ʦʯʠʱʫʶʪʴ ʚʽʜ ʧʨʠʛʦʨʽʣʦʾ ʌʉ. 

ʆʧʠʩʘʥʫ ʚʠʱʝ ʃʌ ʥʘʟʠʚʘʶʪʴ ʨʘʟʦʚʦʶ, ʪʦʤʫ ʱʦ ʚʦʥʘ ʚʠʢʦʨʠʩʪʦ-
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ʚʫʻʪʴʩʷ ʦʜʥʦʨʘʟʦʚʦ. ʈʘʟʦʚʽ ʃʌ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʬʦʨʤʦʚʠʭ ʩʫʤʽʰʝʡ, 

ʦʩʥʦʚʥʦʶ ʩʢʣʘʜʦʚʦʶ ʷʢʠʭ ʻ ʢʚʘʨʮʝʚʠʡ ʧʽʩʦʢ. ʗʢ ʟʚôʷʟʫʶʯʫ ʨʝʯʦʚʠʥʫ, ʱʦ 

ʥʘʜʘʻ ʤʽʮʥʦʩʪʽ ʩʫʤʽʰʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʣʠʥʫ. ʄʽʮʥʽʩʪʴ ʪʘʢʠʭ ʩʫʤʽʰʝʡ 

ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʘ, ʪʦʤʫ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽ ʬʦʨʤʠ ʨʦʙʣʷʪʴ ʪʦʚʩʪʦʩʪʽʥʥʠʤʠ. 

ʆʜʥʘʢ, ʷʢʱʦ ʷʢ ʟʚôʷʟʫʶʯʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʥʘʜʘʶʪʴ ʚʠʩʦʢʫ 

ʤʽʮʥʽʩʪʴ ʬʦʨʤʦʚʽʡ ʩʫʤʽʰʽ, ʪʦ ʨʘʟʦʚʫ ʬʦʨʤʫ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʦʙʦʣʦʥʢʦʚʦʶ 

(ʪʦʥʢʦʩʪʽʥʥʦʶ). ʎʝ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʨʦʟʭʽʜ ʬʦʨʤʦʚʦʾ ʩʫʤʽʰʽ ʽ, ʟʘʚʜʷʢʠ 

ʾʾ ʦʩʦʙʣʠʚʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ, ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʽ ʟʥʠʟʠʪʠ ʰʦʨʩʪʢʽʩʪʴ 

ʧʦʚʝʨʭʦʥʴ ʚʠʣʠʚʢʽʚ. 

ʋ ʨʘʟʦʚʠʭ ʪʦʚʩʪʦʩʪʽʥʥʠʭ ʬʦʨʤʘʭ ʦʪʨʠʤʫʶʪʴ ʚʠʣʠʚʢʠ ʚʽʜ ʜʝʢʽʣʴʢʦʭ 

ʛʨʘʤʽʚ ʜʦ ʜʝʩʷʪʢʽʚ ʪʦʥʥ, ʩʢʣʘʜʥʠʭ ʟʘ ʢʦʥʬʽʛʫʨʘʮʽʻʶ, ʟ ʨʽʟʥʠʭ ʩʧʣʘʚʽʚ, ʚ ʆɺ, 

ʉɺ ʽ ʄɺ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʚʽʜʥʦʩʥʦʶ ʧʨʦʩʪʦʪʦʶ ʊʇ, ʥʠʟʴʢʦʶ ʚʘʨʪʽʩʪʶ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʜʦʩʪʘʪʥʴʦʶ ʪʦʯʥʽʩʪʶ ʚʠʣʠʚʢʽʚ, ʜʦʙʨʦʶ 

ʧʦʚʝʨʭʥʝʶ, ʤʦʞʣʠʚʽʩʪʶ ʤʝʭʘʥʽʟʘʮʽʾ ʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʾʭ 

ʚʠʛʦʪʦʚʣʝʥʥʷ. 

ʋ ʄʉɺ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʦʞ ʥʘʧʽʚʧʦʩʪʽʡʥʽ ʃʌ, ʷʢʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ 

ʚʠʩʦʢʦʚʦʛʥʝʪʨʠʚʢʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʥʘʧʨʠʢʣʘʜ ʟ ʛʨʘʬʽʪʫ. ʋ ʥʠʭ ʦʪʨʠʤʫʶʪʴ ʜʦ 

ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʚʠʣʠʚʢʽʚ ʙʝʟ ʩʫʪʪʻʚʦʛʦ ʟʥʦʩʫ ʬʦʨʤʠ. ɼʣʷ ʆɺ ï ʚʦʥʠ 

ʜʦʨʦʛʽ, ʘ ʜʣʷ ʄɺ ï ʥʠʟʴʢʘ ʩʪʽʡʢʽʩʪʴ. 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʣʠʚʢʽʚ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʪʘʣʝʚʽ ʬʦʨʤʠ -

ʢʦʢʽʣʽ, ʷʢʽ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ ʧʦʩʪʽʡʥʠʤʠ. ʋ ʥʠʭ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚʽʜ 

ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʩʪʘʣʝʚʠʭ, ʜʦ ʜʝʩʷʪʢʽʚ ʪʠʩʷʯ ʚʠʣʠʚʢʽʚ ʟ ʢʦʣʴʦʨʦʚʠʭ 

ʤʝʪʘʣʽʚ ʽ ʩʧʣʘʚʽʚ. ɺʠʣʠʚʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʢʣʘʜʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʽ ʤʘʩʦʶ ʜʦ 

ʜʝʢʽʣʴʢʦʭ ʪʦʥʥ. ʅʘʡʯʘʩʪʽʰʝ ʚ ʢʦʢʽʣʷʭ ʚʠʛʦʪʦʚʣʷʶʪʴ ʚʠʣʠʚʢʠ ʤʘʩʦʶ ʜʦ 

ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʢʛ ʟ ʢʦʣʴʦʨʦʚʠʭ ʩʧʣʘʚʽʚ ʪʘ ʯʘʚʫʥʫ. ɺʦʥʠ ʤʘʶʪʴ ʚʠʩʦʢʫ 

ʪʦʯʥʽʩʪʴ ʨʦʟʤʽʨʽʚ ʽ ʯʠʩʪʫ ʧʦʚʝʨʭʥʶ. ʅʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʬʦʨʤʦʚʽ ʩʫʤʽʰʽ, 

ʧʦʣʽʧʰʫʶʪʴʩʷ ʫʤʦʚʠ ʧʨʘʮʽ, ʣʝʛʰʝ ʤʝʭʘʥʽʟʫʚʘʪʠ ʽ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ 

ʚʠʨʦʙʥʠʮʪʚʦ. ɸʣʝ ʢʦʢʽʣʽ ʜʦʨʦʛʽ, ʪʦʤʫ ʾʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ɺʉɺ ʪʘ ʄɺ. 

 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʣʠʚʢʽʚ ʽ ʩʪʨʫʢʪʫʨʘ ʣʠʚʘʨʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ (ʃɺ) 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʣʠʚʢʽʚ ʫ ʨʘʟʦʚʠʭ ʬʦʨʤʘʭ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʽʟʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʮʝʭʘʭ ʘʙʦ 

ʚʽʜʜʽʣʘʭ ʣʠʚʘʨʥʦʛʦ ʮʝʭʫ (ʨʠʩ. 2.7). 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʚʠʣʠʚʢʽʚ ʧʦʯʠʥʘʶʪʴ ʟ ʧʽʜʛʦʪʦʚʢʠ ʤʦʜʝʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʪʫ: ʣʠʚʘʨʥʦʾ ʤʦʜʝʣʽ, ʩʪʝʨʞʥʴʦʚʠʭ ʷʱʠʢʽʚ, ʤʦʜʝʣʴʥʠʭ ʧʣʠʪ, 

ʰʘʙʣʦʥʽʚ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʨʦʟʤʽʨʽʚ ʬʦʨʤʠ ʽ ʩʪʝʨʞʥʽʚ, ʧʨʘʚʠʣʴʥʦʩʪʽ 

ʫʩʪʘʥʦʚʣʝʥʥʷ ʩʪʝʨʞʥʽʚ ʫ ʬʦʨʤʽ. ʄʦʜʝʣʴʥʠʡ ʢʦʤʧʣʝʢʪ ʚʠʛʦʪʦʚʣʷʶʪʴ ʫ 

ʤʦʜʝʣʴʥʦʤʫ ʮʝʭʫ ʘʙʦ ʚʽʜʜʽʣʘʭ ʣʠʚʘʨʥʦʛʦ ʮʝʭʫ. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ ʣʘʥʢʦʶ ʊʇ ʻ ʧʽʜʛʦʪʦʚʢʘ ʬʦʨʤʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ  
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ʈʠʩ. 2.7. ʉʭʝʤʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʣʠʚʢʽʚ ʫ 

ʧʽʱʘʥʠʭ ʬʦʨʤʘʭ 

 

(ʌʄ), ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʘʟʦʚʠʭ ʽ ʥʘʧʽʚʧʦʩʪʽʡʥʠʭ ʬʦʨʤ 

(ʧʽʩʢʠ, ʟʚôʷʟʫʶʯʽ ʪʘ ʩʧʝʮʽʘʣʴʥʽ ʜʦʙʘʚʢʠ). 

ɺʠʭʽʜʥʽ ʌʄ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘ ʩʢʣʘʜʽ ʬʦʨʤʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʢʦʨʦʙʘʭ ʪʘ 

ʙʫʥʢʝʨʘʭ. ɰʭ ʷʢʽʩʪʴ ʧʝʨʝʚʽʨʷʶʪʴ ʚ ʣʘʙʦʨʘʪʦʨʽʷʭ. ʌʄ ʧʦʩʪʫʧʘʶʪʴ ʫ 

ʚʽʜʜʽʣʝʥʥʷ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʩʫʤʽʰʽ, ʜʝ ʫ ʟʤʽʰʫʚʘʯʘʭ ʧʨʠʛʦʪʦʚʣʷʶʪʴ 

ʬʦʨʤʦʚʽ ʪʘ ʩʪʝʨʞʥʴʦʚʽ ʩʫʤʽʰʽ, ʢʦʥʪʨʦʣʶʶʪʴ ʷʢʽʩʪʴ ʽ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʫ 

ʬʦʨʤʫʚʘʣʴʥʽ ʪʘ ʩʪʝʨʞʥʴʦʚʽ ʚʽʜʜʽʣʠ ʣʠʚʘʨʥʦʛʦ ʮʝʭʫ. 
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ʇʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʃʌ ʥʘʟʠʚʘʶʪʴ ʬʦʨʤʫʚʘʥʥʷʤ. ɿʘʩʪʦʩʦʚʫʶʪʴ 

ʨʫʯʥʝ, ʤʘʰʠʥʥʝ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʬʦʨʤʫʚʘʥʥʷ. ʈʫʯʥʝ ï ʚ ʆɺ ʪʘ ʄʉɺ, 

ʤʘʰʠʥʥʝ ï ʚ ʉʉɺ ʪʘ ɺʉɺ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ï ʚ ɺʉɺ ʪʘ ʄɺ. 

ʉʪʝʨʞʥʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʫ ʩʪʝʨʞʥʴʦʚʠʭ ʷʱʠʢʘʭ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʰʘʙʣʦʥʽʚ. ɻʦʪʦʚʽ ʩʪʝʨʞʥʽ ʩʫʰʘʪʴ ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʧʝʯʘʭ (ʩʫʰʠʣʘʭ) ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʤʽʮʥʦʩʪʽ, ʛʘʟʦʧʨʦʥʠʢʥʦʩʪʽ, ʟʤʝʥʰʝʥʥʷ ʛʘʟʦʪʚʽʨʥʦʾ ʟʜʘʪʥʦʩʪʽ. 

ʇʝʨʝʜ ʫʩʪʘʥʦʚʣʝʥʥʷʤ ʫ ʃʌ ʩʪʝʨʞʥʽ ʧʦʢʨʠʚʘʶʪʴ ʧʨʦʪʠʧʨʠʛʘʨʥʠʤʠ ʧʦʢʨʠʪ-

ʪʷʤʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʚʦʛʥʝʪʨʠʚʢʠʭ ʤʘʪʝʨʽʘʣʽʚ: ʛʨʘʬʽʪʫ, ʧʠʣʦʚʠʜʥʦʛʦ 

ʢʚʘʨʮʫ ʪʘ ʽʥ., ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʧʨʠʛʦʨʘʥʥʶ ʌʉ ʜʦ ʧʦʚʝʨʭʥʽ ʚʠʣʠʚʢʘ.  

ɿ ʮʽʻʶ ʞ ʤʝʪʦʶ ʧʝʨʝʜ ʩʢʣʘʜʘʥʥʷʤ ʩʠʨʽ ʬʦʨʤʠ ʧʨʠʧʠʣʶʶʪʴ ʛʨʘʬʽʪʦʤ, 

ʪʘʣʴʢʦʤ, ʜʝʨʝʚʥʠʤ ʚʫʛʽʣʣʷʤ ʘʙʦ ʬʘʨʙʫʶʪʴ, ʘ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ Ăʧʦ-ʩʫʭʦʤʫò 

ï ʬʘʨʙʫʶʪʴ ʧʨʦʪʠʧʨʠʛʘʨʥʠʤʠ ʧʦʢʨʠʪʪʷʤʠ ʽ ʩʫʰʘʪʴ. ʗʢʱʦ ʚʠʣʠʚʦʢ ʤʘʻ 

ʧʦʨʦʞʥʠʥʫ, ʪʦ ʫ ʬʦʨʤʫ ʧʝʨʝʜ ʩʢʣʘʜʘʥʥʷʤ ʫʩʪʘʥʦʚʣʶʶʪʴ ʩʪʝʨʞʝʥʴ. ʇʽʩʣʷ 

ʬʦʨʤʫ ʩʢʣʘʜʘʶʪʴ, ʟʘʢʨʽʧʣʶʶʪʴ ʥʘʧʽʚʬʦʨʤʠ ʩʢʦʙʘʤʠ ʘʙʦ ʙʦʣʪʘʤʠ ʽ 

ʧʦʜʘʶʪʴ ʥʘ ʟʘʣʠʚʘʥʥʷ [4,15,16,19-21,75,111].  

ʗʢ ʚʠʭʽʜʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʽʜʢʦʛʦ ʯʘʚʫʥʫ ʽ ʩʪʘʣʽ ʚʠʢʦʨʠʩʪʦ-

ʚʫʶʪʴ ʯʫʰʢʦʚʽ ʣʠʚʘʨʥʽ (ʜʣʷ ʯʘʚʫʥʥʠʭ ʚʠʣʠʚʢʽʚ) ʽ ʧʝʨʝʨʦʙʥʽ (ʜʣʷ ʩʪʘʣʝʚʠʭ 

ʚʠʣʠʚʢʽʚ) ʯʘʚʫʥʠ, ʯʘʚʫʥʥʠʡ ʪʘ ʩʪʘʣʝʚʠʡ ʣʦʤ, ʙʨʠʢʝʪʦʚʫ ʩʪʨʫʞʢʫ, 

ʬʝʨʦʩʧʣʘʚʠ, ʧʘʣʠʚʦ ʪʘ ʬʣʶʩʠ. ʎʽ ʰʠʭʪʦʚʽ ʤʘʪʝʨʽʘʣʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘ ʩʢʣʘʜʽ 

ʰʠʭʪʠ. ʇʨʠʛʦʪʦʚʘʥʫ ʰʠʭʪʫ ʜʨʦʙʣʷʪʴ, ʩʧʝʮʽʘʣʴʥʠʤʠ ʪʨʘʥʩʧʦʨʪʥʠʤʠ 

ʟʘʩʦʙʘʤʠ ʧʦʜʘʶʪʴ ʫ ʧʣʘʚʠʣʴʥʠʡ ʚʽʜʜʽʣ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʨʽʜʢʦʛʦ ʯʘʚʫʥʫ ï 

ʧʣʘʚʣʝʥʥʷ ʤʝʪʘʣʫ. ɼʣʷ ʧʣʘʚʣʝʥʥʷ ʯʘʚʫʥʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʰʘʭʪʥʽ ʧʝʯʽ-

ʚʘʛʨʘʥʢʠ, ʝʣʝʢʪʨʦʧʝʯʽ ʪʘ ʧʦʣʫʤʝʥʦʚʽ ʧʝʯʽ; ʜʣʷ ʧʣʘʚʣʝʥʥʷ ʩʪʘʣʽ ï ʝʣʝʢʪʨʦ-

ʧʝʯʽ, ʤʘʨʪʝʥʽʚʩʴʢʽ ʧʝʯʽ; ʜʣʷ ʢʦʣʴʦʨʦʚʠʭ ʩʧʣʘʚʽʚ ï ʝʣʝʢʪʨʦʧʝʯʽ ʪʘ 

ʧʦʣʫʤʝʥʝʚʽ ʧʝʯʽ. 

ʈʦʟʧʣʘʚ ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʝʨʝʛʨʽʪʠʡ ʚ ʧʝʯʽ ʜʦ ʧʝʚʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦʙ 

ʚʽʥ ʜʦʙʨʝ ʟʘʧʦʚʥʶʚʘʚ ʃʌ. ʇʽʩʣʷ ʨʦʟʧʣʘʚʣʝʥʥʷ, ʜʦʚʝʜʝʥʥʷ ʟʘ ʭʽʤʩʢʣʘʜʦʤ ʽ 

ʧʝʨʝʛʨʽʚʫ, ʨʦʟʧʣʘʚ ʟ ʧʝʯʽ ʟʣʠʚʘʶʪʴ ʫ ʨʦʟʣʠʚʥʽ ʢʦʚʰʽ ʽ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʥʘ 

ʜʽʣʴʥʠʮʶ ʟʘʣʠʚʘʥʥʷ ʬʦʨʤ. ʈʦʟʧʣʘʚ, ʟʘʣʠʪʠʡ ʫ ʬʦʨʤʫ, ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʽ 

ʪʚʝʨʜʽʻ. ʇʽʩʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʣʠʚʢʽʚ ʬʦʨʤʠ ʨʫʡʥʫʶʪʴ (ʚʠʙʠʚʘʶʪʴ ʟ ʦʧʦʢ) ʽ 

ʚʠʣʠʚʢʠ ʚʠʪʷʛʫʶʪʴ ʟ ʥʠʭ. 

ɺʠʙʠʚʘʥʥʷ ʬʦʨʤ ʚʠʢʦʥʫʶʪʴ ʪʽʣʴʢʠ ʧʽʩʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʣʠʚʢʽʚ ʜʦ 

ʧʝʚʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʪʦʤʫ ʱʦ ʧʨʠ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʩʧʣʘʚʠ ʥʝ ʜʦʩʠʪʴ 

ʤʽʮʥʽ ʽ ʚʠʣʠʚʦʢ ʤʦʞʝ ʟʣʘʤʘʪʠʩʷ. ʌʦʨʤʠ ʚʠʙʠʚʘʶʪʴ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʫʩʪʘ-

ʥʦʚʢʘʭ ʥʘ ʜʽʣʴʥʠʮʽ ʚʠʙʠʚʘʥʥʷ ʬʦʨʤ. 

ɺʠʣʠʚʢʠ ʤʘʶʪʴ ʣʠʚʥʠʢʠ, ʚʠʧʦʨʠ, ʜʦʜʘʪʢʠ, ʽʥʦʜʽ ʨʫʙʯʠʢʠ ʽ ʟʘʣʠʚʠ 

ʤʝʪʘʣʫ, ʥʘ ʧʦʚʝʨʭʥʽ ʤʦʞʝ ʙʫʪʠ ʧʨʠʛʘʨ. ʋ ʚʽʜʜʽʣʽ ʦʯʠʱʝʥʥʷ ʪʘ ʦʙʨʫʙʫʚʘʥʥʷ 

ʚʠʣʠʚʢʽʚ ʩʧʝʮʽʘʣʴʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʚʽʜʨʽʟʘʶʪʴ ʘʙʦ ʦʙʨʫʙʫʶʪʴ ʣʠʚʥʠʢʠ, 

ʚʠʧʦʨʠ, ʨʫʙʯʠʢʠ; ʥʘ ʜʨʦʙʦʩʪʨʫʤʝʥʥʠʭ ʪʘ ʜʨʦʙʦʤʝʪʘʣʴʥʠʭ ʫʩʪʘʥʦʚʢʘʭ, ʫ 

ʛʽʜʨʘʚʣʽʯʥʠʭ, ʧʽʩʢʦʛʽʜʨʘʚʣʽʯʥʠʭ ʽ ʦʯʠʩʥʠʭ ʙʘʨʘʙʘʥʘʭ ʦʯʠʱʫʶʪʴ ʧʦʚʝʨʭʥʽ 

ʚʠʣʠʚʢʽʚ. 
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ʇʽʩʣʷ ʯʦʛʦ ʫ ɺʊʂ ʧʝʨʝʚʽʨʷʶʪʴ ʨʦʟʤʽʨʠ ʚʠʣʠʚʢʽʚ, ʾʭ ʛʝʨʤʝʪʠʯʥʽʩʪʴ, 

ʥʘʷʚʥʽʩʪʴ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʜʝʬʝʢʪʽʚ (ʫʩʘʜʦʯʥʠʭ ʪʘ ʛʘʟʦʚʠʭ ʨʘʢʦʚʠʥ, 

ʪʨʽʱʠʥ ʪʦʱʦ), ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʩʪʨʫʢʪʫʨʫ ʤʝʪʘʣʫ. ɼʝʬʝʢʪʠ ʚʠʣʠʚʢʽʚ 

ʚʠʧʨʘʚʣʷʶʪʴ ʛʘʟʦʚʠʤ ʪʘ ʝʣʝʢʪʨʦʜʫʛʦʚʠʤ ʟʚʘʨʶʚʘʥʥʷʤ, ʧʨʦʩʦʯʫʚʘʥʥʷʤ 

ʩʤʦʣʘʤʠ, ʥʘʥʝʩʝʥʥʷʤ ʟʘʤʘʟʢʠ ʪʦʱʦ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʩʪʨʫʢʪʫʨʠ ʽ 

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʟʥʠʞʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʥʘʧʨʫʛ ʚʠʣʠʚʢʠ ʯʘʩʪʦ 

ʧʽʜʜʘʶʪʴ ʪʝʨʤʽʯʥʽʡ ʦʙʨʦʙʮʽ ʚ ʪʝʨʤʽʯʥʦʤʫ ʚʽʜʜʽʣʽ. 

ɺʠʣʠʚʢʠ, ʷʢʽ ʧʨʠʡʥʷʪʽ ɺʊʂ ʣʠʚʘʨʥʦʛʦ ʮʝʭʫ, ʽʥʦʜʽ ʬʘʨʙʫʶʪʴ ʽ ʚʽʜʧʨʘʚ-

ʣʷʶʪʴ ʥʘ ʩʢʣʘʜ ʘʙʦ ʥʘ ʦʙʨʦʙʢʫ ʨʽʟʘʥʥʷʤ. 

ʇʨʠ ʦʙʨʦʙʮʽ ʨʽʟʘʥʥʷʤ ʚʠʣʠʚʢʘʤ ʥʘʜʘʻʪʴʩʷ ʦʩʪʘʪʦʯʥʘ ʛʝʦʤʝʪʨʠʯʥʘ 

ʬʦʨʤʘ, ʥʝʦʙʭʽʜʥʘ ʪʦʯʥʽʩʪʴ ʽ ʰʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʦʥʴ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʢʨʝʩʣʝʥ-

ʥʷʤ ʽ ʊʋ ʥʘ ʛʦʪʦʚʫ ʜʝʪʘʣʴ. ʆʙʨʦʙʢʘ ʨʽʟʘʥʥʷʤ ʥʘʡʙʽʣʴʰ ʪʨʫʜʦʤʽʩʪʢʘ ʽ 

ʩʢʣʘʜʘʻ 40-60 % ʫʩʽʭ ʟʘʪʨʘʪ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʘʰʠʥʠ. ʊʦʙʪʦ ʥʝʦʙʭʽʜʥʦ 

ʦʪʨʠʤʫʚʘʪʠ ʚʠʣʠʚʢʠ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʧʨʠʧʫʩʢʘʤʠ ʥʘ ʦʙʨʦʙʢʫ ʨʽʟʘʥʥʷʤ, ʘʙʦ 

ʪʘʢʽ ʪʦʯʥʽ ʪʘ ʯʠʩʪʽ, ʱʦʙ ʚʟʘʛʘʣʽ ʚʠʢʣʶʯʠʪʠ ʦʙʨʦʙʢʫ ʨʽʟʘʥʥʷʤ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1.ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʣʠʚʘʨʥʽ ʬʦʨʤʠ. 

2. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʣʠʚʢʘ ʧʨʠ ʨʫʯʥʦʤʫ ʬʦʨʤʫʚʘʥʥʽ. 

3. ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʣʠʚʢʽʚ ʽ ʩʪʨʫʢʪʫʨʘ ʣʠʚʘʨʥʦʛʦ 

   ʚʠʨʦʙʥʠʮʪʚʘ. 

 

2.3. ʆʩʥʦʚʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʣʠʚʘʨʥʦʾ ʦʩʥʘʩʪʢʠ 
 

ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʧʦʥʷʪʪʷ 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʣʠʚʢʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ 

ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʥʘʟʠʚʘʶʪʴ ʣʠʚʘʨʥʦʶ ʦʩʥʘʩʪʢʦʶ. ɻʆʉʊ 17819-84 Ăʆʩʥʘʩʪʢʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʣʠʪʝʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷò 

ʧʝʨʝʜʙʘʯʘʻ 80 ʥʘʡʤʝʥʫʚʘʥʴ ʦʜʠʥʠʮʴ ʣʠʚʘʨʥʦʾ ʦʩʥʘʩʪʢʠ, ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʟ 

ʷʢʠʭ ʻ ʤʦʜʝʣʴʥʠʡ ʢʦʤʧʣʝʢʪ (ʄʂ), ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʧʨʠ 

ʬʦʨʤʫʚʘʥʥʽ ʨʦʙʦʯʦʾ ʧʦʨʦʞʥʠʥʠ ʣʠʚʘʨʥʦʾ ʬʦʨʤʠ. ɺʽʥ ʚʢʣʶʯʘʻ ʣʠʚʘʨʥʫ 

ʤʦʜʝʣʴ, ʩʪʝʨʞʥʴʦʚʽ ʷʱʠʢʠ, ʤʦʜʝʣʽ ʣʠʚʥʠʢʦʚʦʾ ʩʠʩʪʝʤʠ, ʰʘʙʣʦʥʠ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʽ ʢʦʥʪʨʦʣʶ ʪʘ ʽʥ. [3,4,19-21,111]. 

ɯʩʥʫʻ ʪʘʢʦʞ ʧʦʥʷʪʪʷ Ăʬʦʨʤʫʚʘʣʴʥʠʡ ʢʦʤʧʣʝʢʪò, ʪʦʙʪʦ ʧʦʚʥʠʡ 

ʢʦʤʧʣʝʢʪ ʦʩʥʘʩʪʢʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʘʟʦʚʦʾ ʬʦʨʤʠ. ʂʨʽʤ ʤʦʜʝʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʪʫ ʚʽʥ ʚʢʣʶʯʘʻ ʦʧʦʢʠ, ʥʘʧʦʚʥʶʚʘʣʴʥʽ ʨʘʤʢʠ, ʰʪʠʨʽ, ʩʢʦʙʠ, ʚʘʥʪʘʞʽ 

ʪʘ ʽʥ. 

ʄʦʜʝʣʴʥʠʡ ʢʦʤʧʣʝʢʪ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʪʨʠʤʘʥʥʷ ʚʠʣʠʚʢʽʚ 

ʟʘʜʘʥʦʾ ʬʦʨʤʠ ʪʘ ʨʦʟʤʽʨʽʚ; ʤʘʪʠ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ ʪʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ (ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʪʠʧʫ ʚʠʨʦʙʥʠʮʪʚʘ); ʙʫʪʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʽ ʜʝʰʝʚʠʤ ʫ 

ʚʠʛʦʪʦʚʣʝʥʥʽ, ʣʝʛʢʠʤ ʽ ʟʨʫʯʥʠʤ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ; ʟʙʝʨʽʛʘʪʠ ʪʦʯʥʽʩʪʴ ʪʘ 
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ʤʽʮʥʽʩʪʴ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʋ ʆɺ ʪʘ ʄʉɺ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʝʨʝʚô̫ ʥʽ ʄʂ; ʚ ʉʉɺ, ɺʉɺ 

ʪʘ ʄɺ ï ʤʝʪʘʣʝʚʽ; ʚ ʉɺ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʦʜʝʣʽ ʟ ʧʣʘʩʪʤʘʩ, ʛʽʧʩʫ 

ʮʝʤʝʥʪʫ. 

 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʨʝʚô̫ ʥʠʭ ʤʦʜʝʣʝʡ 

ɼʝʨʝʚô̫ ʥʽ ʄʂ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʩʦʩʥʠ, ʙʝʨʝʟʠ, ʚʽʣʴʭʠ, ʜʫʙʘ, ʷʣʠʥʠ, ʣʠʧʠ, 

ʢʣʝʥʘ, ʬʘʥʝʨʠ. ɰʭ ʢʣʘʩʠʬʽʢʫʶʪʴ: ʟʘ ʨʦʜʦʤ ʩʧʣʘʚʫ, ʜʣʷ ʷʢʦʛʦ ʚʦʥʠ 

ʧʨʠʟʥʘʯʝʥʽ, ʟʘ ʢʦʥʩʪʨʫʢʮʽʻʶ, ʩʧʦʩʦʙʦʤ ʬʦʨʤʫʚʘʥʥʷ, ʩʢʣʘʜʥʽʩʪʶ, ʤʽʮʥʽʩʪʶ 

ʽ ʪʦʯʥʽʩʪʶ ʚʠʛʦʪʦʚʣʝʥʥʷ [111]. 

ɿʘ ʢʦʥʩʪʨʫʢʮʽʻʶ ʪʘ ʨʦʟʤʽʨʘʤʠ ʤʦʜʝʣʴ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʦʪʨʠʤʫʚʘʥʦʛʦ 

ʧʦ ʥʽʡ ʚʠʣʠʚʢʘ ʽ ʛʦʪʦʚʦʾ ʜʝʪʘʣʽ. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʩʧʦʩʦʙʫ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʦʨʤʠ ʤʦʜʝʣʴ ʤʦʞʝ ʙʫʪʠ ʩʫʮʽʣʴʥʦʶ ʽ ʨʦʟʥʽʤʥʦʶ ʘʙʦ 

ʩʢʣʘʜʘʪʠʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʯʘʩʪʠʥ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʫ ʬʦʨʤʽ ʚʽʜʙʠʪʢʽʚ ʟʥʘʢʦʚʠʭ ʯʘʩʪʠʥ ʩʪʝʨʞʥʽʚ, ʢʦʪʨʠʤʠ 

ʩʪʝʨʞʝʥʴ ʢʨʽʧʠʪʴʩʷ ʫ ʬʦʨʤʽ, ʤʦʜʝʣʴ ʤʘʻ ʟʥʘʢʠ, ʷʢʽ ʚʠʩʪʫʧʘʶʪʴ ʟʘ ʤʝʞʽ 

ʚʠʣʠʚʢʘ. ʈʦʟʤʽʨʠ ʽ ʢʦʥʩʪʨʫʢʮʽʷ ʟʥʘʢʽʚ ʥʘ ʤʦʜʝʣʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʥʘʢʦʚʠʤ 

ʯʘʩʪʠʥʘʤ ʩʪʝʨʞʥʷ. 

ʑʦʙ ʧʨʠ ʚʠʪʷʛʫʚʘʥʥʽ ʤʦʜʝʣʽ ʬʦʨʤʘ ʥʝ ʨʫʡʥʫʚʘʣʘʩʴ, ʚʝʨʪʠʢʘʣʴʥʽ 

ʩʪʽʥʢʠ ʤʦʜʝʣʽ ʚʠʢʦʥʫʶʪʴ ʟ ʫʢʣʦʥʘʤʠ, ʷʢʽ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʪʘ 

ʬʦʨʤʫʚʘʣʴʥʽ. ʂʦʥʩʪʨʫʢʪʠʚʥʽ ï ʮʝ ʫʢʣʦʥʠ, ʱʦ ʧʝʨʝʜʙʘʯʝʥʽ ʧʨʠ ʢʦʥʩʪ-

ʨʫʶʚʘʥʥʽ ʜʝʪʘʣʽ ʽ ʷʢʽ ʧʦʣʝʛʰʫʶʪʴ ʚʠʪʷʛʫʚʘʥʥʷ ʤʦʜʝʣʽ ʟ ʬʦʨʤʠ ʽ ʩʪʝʨʞʥʷ ʟ 

ʩʪʝʨʞʥʴʦʚʦʛʦ ʷʱʠʢʘ. ʇʨʠ ʮʴʦʤʫ ʨʦʟʤʽʨʠ ʽ ʬʦʨʤʘ ʚʠʣʠʚʢʘ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʫʢʘʟʘʥʠʤ ʥʘ ʢʨʝʩʣʝʥʥʽ ʜʝʪʘʣʽ. ʌʦʨʤʫʚʘʣʴʥʽ ï ʮʝ ʫʢʣʦʥʠ, ʷʢʽ ʧʨʠʟʥʘʯʘʶʪʴʩʷ 

ʪʝʭʥʦʣʦʛʦʤ-ʣʠʚʘʨʥʠʢʦʤ ʥʘ ʨʦʙʦʯʠʭ ʢʨʝʩʣʝʥʥʷʭ ʜʝʪʘʣʝʡ ʫ ʚʠʧʘʜʢʫ 

ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʫʢʣʦʥʽʚ. ɺʦʥʠ ʟʤʽʥʶʶʪʴ ʢʨʝʩʣʝʥʥʷ ʚʠʣʠʚʢʘ ʽ 

ʜʣʷ ʜʝʨʝʚô̫ ʥʠʭ ʤʦʜʝʣʝʡ ʾʭ ʧʨʠʡʤʘʶʪʴ ʚ ʤʝʞʘʭ 1ï3Á. ʌʦʨʤʫʚʘʣʴʥʽ ʫʢʣʦʥʠ 

ʧʨʠʟʥʘʯʘʶʪʴ ʟʘ ɻʆʉʊ 3212-92 [19].  

ʑʦʙ ʧʦʣʝʛʰʠʪʠ ʚʠʪʷʛʫʚʘʥʥʷ ʤʦʜʝʣʽ ʽʟ ʬʦʨʤʠ, ʧʦʧʝʨʝʜʠʪʠ ʧʦʷʚʫ 

ʪʨʽʱʠʥ ʪʘ ʫʩʘʜʦʯʥʠʭ ʨʘʢʦʚʠʥ,  ʩʧʨʷʞʝʥʥʷ ʩʪʽʥʦʢ ʫ ʚʠʣʠʚʢʽʚ ʧʦʚʠʥʥʦ ʙʫʪʠ 

ʧʣʘʚʥʠʤ, ʢʫʪʠ ʥʝ ʧʦʚʠʥʥʽ ʙʫʪʠ ʛʦʩʪʨʠʤʠ. ɼʣʷ ʮʴʦʛʦ ʚʥʫʪʨʽʰʥʽ ʢʫʪʠ ʤʘʶʪʴ 

ʛʘʣʪʝʣʽ, ʘ ʟʦʚʥʽʰʥʽ-ʟʘʢʨʫʛʣʝʥʥʷ. ʈʘʜʽʫʩ ʛʘʣʪʝʣʽ ʧʨʠʡʤʘʶʪʴ ʚʽʜ 1/5 ʜʦ 1/3 

ʚʽʜ ʩʝʨʝʜʥʴʦʘʨʠʬʤʝʪʠʯʥʦʾ ʪʦʚʱʠʥʠ ʩʪʽʥʦʢ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʢʫʪ ʤʦʜʝʣʽ. ɰʭ 

ʚʠʨʽʟʘʶʪʴ, ʥʘʢʣʝʶʶʪʴ, ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʟʘʤʘʟʢʠ ʪʦʱʦ. 

ʑʦʙ ʚʠʣʠʚʦʢ ʚʽʜʧʦʚʽʜʘʚ ʢʨʝʩʣʝʥʥʶ, ʤʦʜʝʣʴ ʧʦʚʠʥʥʘ ʙʫʪʠ ʙʽʣʴʰʦʶ ʚʽʜ 

ʥʴʦʛʦ ʥʘ ʚʝʣʠʯʠʥʫ ʫʩʘʜʢʠ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʩʧʣʘʚʫ, 

ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʣʠʚʢʽʚ ʽ ʬʦʨʤʠ, ʫʤʦʚ ʧʣʘʚʣʝʥʥʷ ʤʝʪʘʣʫ ʪʘ ʽʥ. ʃʽʥʽʡʥʘ ʫʩʘʜʢʘ 

ʤʝʪʘʣʫ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʚʽʜʩʦʪʢʘʭ ʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʟʥʘʯʥʠʭ ʤʝʞʘʭ ʜʣʷ ʨʽʟʥʠʭ 

ʩʧʣʘʚʽʚ: ʯʘʚʫʥʫ ï 0,8-1,2 %; ʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ ï 1,5-2 %; ʤʽʜʥʠʭ ï 1,0-1,5 %; 

ʘʣʶʤʽʥʽʻʚʠʭ ï 1,5-2 %. ʑʦʙ ʥʝ ʧʝʨʝʨʘʭʦʚʫʚʘʪʠ ʨʦʟʤʽʨʽʚ ʜʝʨʝʚô̫ ʥʠʭ 

ʤʦʜʝʣʝʡ, ʧʨʠ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤʠ ʫʩʘʜʦʯʥʠʤʠ 
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ʤʝʪʨʘʤʠ, ʷʢʽ ʜʦʚʰʽ  ʚʽʜ ʟʚʠʯʘʡʥʠʭ ʥʘ ʚʝʣʠʯʠʥʫ ʫʩʘʜʢʠ. ɸʣʝ ʜʣʷ ʪʦʯʥʠʭ 

ʤʝʪʘʣʝʚʠʭ ʤʦʜʝʣʝʡ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʥʘ ʤʝʪʘʣʦʨʽʟʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ, 

ʨʦʟʤʽʨʠ ʧʝʨʝʨʘʭʦʚʫʶʪʴ. 

ʅʘ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʦʚʝʨʭʥʷʭ ʚʠʣʠʚʢʘ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʨʠʧʫʩʢʠ ʥʘ 

ʦʙʨʦʙʢʫ, ʪʦʙʪʦ ʰʘʨ ʤʝʪʘʣʫ, ʱʦ ʧʽʜʣʷʛʘʻ ʚʠʜʘʣʝʥʥʶ. ʁʦʛʦ ʚʝʣʠʯʠʥʫ ʤʦʞʥʘ 

ʨʦʟʨʘʭʫʚʘʪʠ ʘʙʦ ʚʠʟʥʘʯʠʪʠ ʟʘ ɻʆʉʊ 26645-85. ʇʨʠʧʫʩʢ ʟʘʣʝʞʠʪʴ ʚʽʜ ʷʢʦʩʪʽ 

ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ, ʤʘʪʝʨʽʘʣʫ ʚʠʣʠʚʢʘ, ʡʦʛʦ ʨʦʟʤʽʨʽʚ, ʪʠʧʫ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʩʧʦʩʦʙʫ ʬʦʨʤʫʚʘʥʥʷ, ʧʦʣʦʞʝʥʥʷ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʪʘ ʟʘʣʠʚʽ. ʇʨʠʧʫʩʢ ʧʨʠ ʨʫʯʥʦʤʫ ʬʦʨʤʫʚʘʥʥʽ ʟʘʚʞʜʠ ʙʽʣʴʰʠʡ, ʥʽʞ ʧʨʠ 

ʤʘʰʠʥʥʦʤʫ. ʅʘʡʙʽʣʴʰʠʡ ʧʨʠʧʫʩʢ ʧʝʨʝʜʙʘʯʘʶʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʚʠʣʠʚʢʽʚ, ʱʦ 

ʨʦʟʤʽʱʝʥʽ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʬʦʨʤʠ. ɺʦʥʠ ʟʘʩʤʽʯʝʥʽ ʥʝʤʝʪʘʣʝʚʠʤʠ 

ʚʢʣʶʯʝʥʥʷʤʠ, ʯʘʩʪʠʥʢʘʤʠ ʰʣʘʢʫ, ʛʘʟʦʚʠʤʠ ʙʫʣʴʙʘʰʢʘʤʠ ʪʘ ʽʥ. 

      ɼʝʨʝʚôʷʥʽ ʤʦʜʝʣʽ ʪʘ ʩʪʝʨʞʥʴʦʚʽ ʷʱʠʢʠ ʚ ʆɺ ʪʘ ʄʉɺ ʚʠʢʦʥʫʶʪʴ ʟʘ 

ʨʦʙʦʯʠʤ ʢʨʝʩʣʝʥʥʷʤ ʜʝʪʘʣʽ, ʥʘ ʷʢʦʤʫ ʪʝʭʥʦʣʦʛ ï ʣʠʚʘʨʥʠʢ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʟ ɻʆʉʊ 3.1125-88 ʧʦʟʥʘʯʘʻ ʫʢʣʦʥʠ, ʤʽʩʮʷ ʽ ʧʨʠʧʫʩʢʠ ʥʘ ʦʙʨʦʙʢʫ ʨʽʟʘʥʥʷʤ, 

ʢʦʥʪʫʨʠ ʩʪʝʨʞʥʴʦʚʠʭ ʟʥʘʢʽʚ ʤʦʜʝʣʽ, ʫʩʪʘʥʦʚʣʶʻ ʾʭ ʨʦʟʤʽʨʠ, ʬʦʨʤʫ ʽ 

ʥʦʤʝʨʠ ʩʪʝʨʞʥʽʚ ʫ ʧʦʨʷʜʢʫ ʩʢʣʘʜʘʥʥʷ ʬʦʨʤʠ (ʉʪ.1, ʉʪ2, ...). ʇʦʚʝʨʭʥʷ 

ʨʦʟʥʽʤʘʥʥʷ ʬʦʨʤʠ ʥʘ ʢʨʝʩʣʝʥʥʽ ʧʦʟʥʘʯʘʻʪʴʩʷ C--C ɺ

ʅ;...  ʄʌ ʟ ʧʦʢʘʟʘʥʥʷʤ 

ʩʪʨʽʣʢʘʤʠ ʧʦʣʦʞʝʥʥʷ ʬʦʨʤʠ ʧʨʠ ʟʘʣʠʚʘʥʥʽ ɺ (ʚʝʨʭ), ʅ (ʥʠʟ) ʽ ʧʦʣʦʞʝʥʥʷ 

ʧʣʦʱʠʥʠ ʨʦʟʥʽʤʘʥʥʷ ʬʦʨʤʠ ʽ ʤʦʜʝʣʽ (ʄʌ). ʊʦʙʪʦ ʢʨʝʩʣʝʥʥʷ ʜʝʪʘʣʽ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʢʨʝʩʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʣʠʚʘʨʥʦʾ ʬʦʨʤʠ (ʨʠʩ. 2.8).  

 

 
ʈʠʩ. 2.8. ʂʨʝʩʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʣʠʚʘʨʥʦʾ ʬʦʨʤʠ, ʚʠʢʦʥʘʥʠʭ ʥʘ 

ʢʨʝʩʣʝʥʥʽ ʜʝʪʘʣʽ (ʘ) ʽ ʤʦʜʝʣʽ ʥʘ ʱʠʪʽ (ʙ): 1 ʪʘ 2 ï ʢʦʥʪʨʦʣʴʥʽ ʰʘʙʣʦʥʠ 

  

ɺʠʭʦʜʷʯʠ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʢʘʟʽʚʦʢ (ʨʠʩ. 2.8, ʘ) ʪʝʭʥʦʣʦʛʘ ïʣʠʚʘʨʥʠʢʘ, 

ʩʘʤ ʩʪʦʣʷʨ ï ʤʦʜʝʣʴʥʠʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʩʘʜʦʯʥʦʛʦ ʤʝʪʨʘ ʚʠʢʨʝʩʣʶʻ ʤʦʜʝʣʴ 

(ʨʠʩ. 2.8, ʙ) ʥʘ ʜʝʨʝʚô̫ ʥʦʤʫ ʱʠʪʽ, ʟʢʣʝʻʥʦʤʫ ʟ ʜʦʦhʢ. ɼʣʷ ʜʝʨʝʚô̫ ʥʠʭ 

ʤʦʜʝʣʝʡ, ʟʚʠʯʘʡʥʦ, ʩʧʝʮʽʘʣʴʥʝ ʢʨʝʩʣʝʥʥʷ ʥʝ ʨʦʟʨʦʙʣʷʶʪʴ. ɼʘʣʽ ʧʦʚʥʽʩʪʶ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʦʜʝʣʽ ʚʠʢʦʥʫʻ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʡ ʤʦʜʝʣʴʥʠʢ, 
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ʢʦʥʩʫʣʴʪʫʶʯʠʩʴ ʟ ʪʝʭʥʦʣʦʛʦʤ. 

ɺʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ ʪʦʯʥʽʩʪʴ ʚʠʣʠʚʢʘ ʤʘʻ ʪʦʯʥʘ ʬʽʢʩʘʮʽʷ ʧʦʣʦʚʠʥ 

ʨʦʟʥʽʤʥʠʭ ʤʦʜʝʣʝʡ ʦʜʥʘ ʚʽʜʥʦʩʥʦ ʽʥʰʦʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʨʝʚôʷʥʠʭ ʰʠʧʽʚ 

ʘʙʦ ʤʝʪʘʣʝʚʠʭ ʜʶʙʝʣʽʚ. ɼʣʷ ʚʠʪ̫ ʛʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʟ ʥʘʧʽʚʬʦʨʤ ʧʝʨʝʜʙʘ-

ʯʘʶʪʴ ʧʽʜʡʦʤʠ ʫ ʚʠʛʣʷʜʽ ʧʝʪʝʣʴ ʘʙʦ ʨʽʟʴʙʦʚʽ ʧʽʜʡʦʤʠ (ʜʣʷ ʜʨʽʙʥʠʭ 

ʤʦʜʝʣʝʡ). 

ʉʪʝʨʞʥʴʦʚʽ ʷʱʠʢʠ ʟʘ ʢʦʥʩʪʨʫʢʮʽʻʶ, ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʢʣʘʜʥʦʩʪʽ 

ʩʪʝʨʞʥʷ, ʘ ʪʘʢʦʞ ʢʣʘʩʽʚ ʤʽʮʥʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ ʤʦʜʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʪʫ, 

ʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ ʨʦʟʥʽʤʥʽ ʪʘ ʚʠʪʨʫʰʫʚʘʥʽ (ʨʠʩ. 2.9, 2.10). ɼʝʨʝʚô̫ ʥʽ 

ʩʪʝʨʞʥʴʦʚʽ ʷʱʠʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟʘ ʪʘʢʦʶ ʞ ʪʝʭʥʦʣʦʛʽʻʶ, ʷʢ ʽ ʤʦʜʝʣʽ. 

 

 

ʈʠʩ. 2.9. ʉʭʝʤʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʝʨʞʥʷ ʟʘ ʥʝʨʦʟʥʽʤʥʠʤ ʚʠʪʨʫʰʫʚʘʥʠʤ 

ʷʱʠʢʦʤ 

 

 

ʈʠʩ. 2.10. ʉʭʝʤʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʝʨʞʥʷ ʟʘ ʨʦʟʥʽʤʥʠʤ ʜʝʨʝʚô̫ ʥʠʤ 

ʷʱʠʢʦʤ 
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ɿʚʠʯʘʡʥʦ ʜʝʨʝʚôʷʥʽ ʤʦʜʝʣʽ ʽ ʩʪʝʨʞʥʴʦʚʽ ʷʱʠʢʠ ˇʨʫʥʪʫʶʪʴ, ʰʧʘʢʣʶʶʪʴ, 

ʬʘʨʙʫʶʪʴ ʽ ʤʘʨʢʫʶʪʴ. ʇʦʚʝʨʭʥʽ, ʷʢʽ ʥʝ ʦʙʨʦʙʣʶʶʪʴʩʷ ʨʽʟʘʥʥʷʤ, ʬʘʨʙʫʶʪʴ: 

ʜʣʷ ʚʠʣʠʚʢʽʚ ʟ ʯʘʚʫʥʫ ï ʯʝʨʚʦʥʠʤ, ʽʟ ʩʪʘʣʽ ï ʩʽʨʠʤ, ʟ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ - 

ʞʦʚʪʠʤ ʢʦʣʴʦʨʦʤ. ʅʘ ʧʦʚʝʨʭʥʽ , ʷʢʽ ʤʝʭʘʥʽʯʥʦ ʦʙʨʦʙʣʶʶʪʴʩʷ, ʥʘʥʦʩʷʪʴ 

ʯʦʨʥʽ ʢʨʫʛʣʽ ʧʣʷʤʠ ʥʘ ʯʝʨʚʦʥʦʤʫ, ʩʽʨʦʤʫ ʪʘ ʞʦʚʪʦʤʫ ʪʣʽ. ɿʥʘʢʠ ʬʘʨʙʫʶʪʴ ʫ 

ʯʦʨʥʠʡ ʢʦʣʽʨ. ʉʧʨʷʞʝʥʥʷ ʤʦʜʝʣʝʡ ʟ ʚʽʜô̒ ʤʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʦʢʘʥʪʦʚʫʶʪʴ 

ʯʦʨʥʦʶ ʩʤʫʛʦʶ. 

 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʝʪʘʣʝʚʠʭ ʤʦʜʝʣʴʥʠʭ ʢʦʤʧʣʝʢʪʽʚ 

ʄʝʪʘʣʝʚʽ ʤʦʜʝʣʽ ʽ ʩʪʝʨʞʥʴʦʚʽ ʷʱʠʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʉʉɺ, ɺʉɺ ʽ ʄɺ. 

ɺʦʥʠ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʝʨʝʚô̫ ʥʠʤʠ, ʜʦʚʛʦʚʽʯʥʽʰʽ, ʪʦʯʥʽʰʽ, ʤʘʶʪʴ ʛʣʘʜʢʫ 

ʧʦʚʝʨʭʥʶ, ʥʝ ʜʝʬʦʨʤʫʶʪʴʩʷ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ. ɰʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʤʘʰʠʥ-

ʥʦʤʫ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʬʦʨʤʫʚʘʥʥʽ ʽ ʾʭ ʢʦʥʩʪʨʫʢʮʽʷ ʟʚô̫ ʟʘʥʘ ʟ ʢʦʥʩʪ-

ʨʫʢʮʽʻʶ ʬʦʨʤʫʚʘʣʴʥʠʭ ʪʘ ʩʪʝʨʞʥʴʦʚʠʭ ʤʘʰʠʥ [111]. 

ʆʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʤʝʪʘʣʝʚʠʭ ʄʂ ʻ ʤʦʜʝʣʴʥʽ ʧʣʠʪʠ ʽ ʩʪʝʨʞʥʴʦʚʽ 

ʷ ʠɦʢʠ, ʘ ʜʦʧʦʤʽʞʥʠʤʠ ï ʩʫʰʠʣʴʥʽ ʧʣʠʪʠ, ʢʦʥʜʫʢʪʦʨʠ ʜʣʷ ʟʘʯʠʱʝʥʥʷ ʽ 

ʩʢʣʘʜʘʥʥʷ ʩʪʝʨʞʥʽʚ ʪʦʱʦ. 

ʄʝʪʘʣʝʚʽ ʤʦʜʝʣʴʥʽ ʧʣʠʪʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʩʢʣʘʜʥʠʤʠ (ʤʦʜʝʣʴ ʧʨʠʢʨʫ-

ʯʫʻʪʴʩʷ) ʽ ʩʫʮʽʣʴʥʠʤʠ. ɿʚʠʯʘʡʥʦ ʥʘ ʧʣʠʪʘʭ ʨʘʟʦʤ ʟ ʤʦʜʝʣʷʤʠ ʚʠʣʠʚʢʽʚ 

ʟʘʢʨʽʧʣʶʶʪʴ ʤʦʜʝʣʽ ʝʣʝʤʝʥʪʽʚ ʣʠʚʥʠʢʦʚʦʾ ʩʠʩʪʝʤʠ ï ʞʠʚʠʣʴʥʠʢʽʚ, ʰʣʘʢʦ-

ʫʣʦʚʣʶʚʘʯʽʚ ʽ ʪ.ʧ., ʱʦ ʫʩʫʚʘʻ ʨʫʯʥʽ ʦʧʝʨʘʮʽʾ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ. 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʤʝʪʘʣʝʚʠʭ ʤʦʜʝʣʝʡ (ʄʄ), ʚʠʭʽʜʥʠʤ ʜʦʢʫʤʝʥʪʦʤ ʻ 

ʢʨʝʩʣʝʥʥʷ ʚʠʣʠʚʢʘ, ʚʠʢʦʥʘʥʝ ʟʘ ɻʆʉʊ 3.1125-88, ʟʘ ʷʢʠʤ ʨʦʟʨʦʙʣʷʶʪʴ 

ʩʧʝʮʽʘʣʴʥʽ ʢʨʝʩʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʄʂ: ʤʦʜʝʣʴʥʠʭ ʧʣʠʪ, ʤʦʜʝʣʝʡ, ʩʪʝʨʞ-

ʥʴʦʚʠʭ ʷʱʠʢʽʚ ʪʦʱʦ. ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʨʘʭʦʚʫʶʪʴ ʾʭ ʨʦʟʤʽʨʠ, ʪʦʤʫ ʱʦ ʾʭ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʘ ʤʝʪʘʣʦʨʽʟʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ (ʄʈɺ), ʘ ʥʝ ʢʦʨʠʩʪʫʶʪʴʩʷ 

ʫʩʘʜʦʯʥʠʤ ʤʝʪʨʦʤ, ʷʢ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʜʝʨʝʚô̫ ʥʠʭ ʤʦʜʝʣʝʡ. ʐʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʪʘʥʜʘʨʪʠ ʪʘ ʥʦʨʤʘʣʽ [23]. 

ʄʝʪʘʣʝʚʽ ʄʂ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ ɸʃ3ɺ, ɸʃ7ɺ, 

ɸʃ9ɺ, ʜʨʽʙʥʽʰʽ - ʟ ʯʘʚʫʥʫ ʉʏ 15, ʉʏ 20, ʉʏ 25 ʪʘ ʩʪʘʣʽ (ʚʦʥʠ ʚʘʞʯʽ ʪʘ 

ʢʦʨʦʜʫʶʪʴ). 

ʄʝʪʘʣʝʚʽ ʤʦʜʝʣʽ ʽ ʄʂ ʚʠʢʦʥʫʶʪʴ ʪʦʥʢʦʩʪʽʥʥʠʤʠ ʟ ʨʝʙʨʘʤʠ ʞʦʨʩʪʢʦʩʪʽ 

(ʪʘʙʣ.2.4). ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʤʽʨʽʚ ʤʦʜʝʣʽ ʪʦʚʱʠʥʘ ʩʪʽʥʦʢ ʩʢʣʘʜʘʻ  8-18 

ʤʤ, ʪʦʚʱʠʥʘ ʨʝʙʝʨ ʞʦʨʩʪʢʦʩʪʽ ï 0,7-0,8 ʚʽʜ ʪʦʚʱʠʥʠ ʩʪʽʥʦʢ, ʘ ʪʦʚʱʠʥʘ 

ʙʦʨʪʽʚ 1,25-1,3 ʚʽʜ ʪʦʚʱʠʥʠ ʩʪʽʥʦʢ. ʈʝʙʨʘ ʽ ʩʪʽʥʢʠ ʤʦʜʝʣʝʡ ʽ ʩʪʝʨʞʥʴʦʚʠʭ 

ʷʱʠʢʽʚ ʧʦʚʠʥʥʽ ʤʘʪʠ ʬʦʨʤʫʚʘʣʴʥʽ ʫʢʣʦʥʠ 1Á-1Á30ô. ʐʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʦʥʴ 

ʤʦʜʝʣʝʡ ʜʣʷ ʪʦʯʥʠʭ ʚʠʣʠʚʢʽʚ Ra 1,25é2,5 ʤʢʤ.  

ɿʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʤʦʜʝʣʝʡ ʽ ʤʘʰʠʥʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ, 

ʪʦʯʥʽʩʪʴ ʦʜʝʨʞʫʚʘʥʠʭ ʚʠʣʠʚʢʽʚ ʟʨʦʩʪʘʻ ʥʘ 1-2 ʢʚʘʣʽʪʝʪʘ. ɿʘʚʜʷʢʠ ʙʽʣʴʰ 

ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʽ ʯʠʩʪʦʪʠ ʧʦʚʝʨʭʥʽ, ʧʨʦʧʫʩʢʠ ʥʘ ʤʝʭʘʥʽʯʥʫ ʦʙʨʦʙʢʫ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʠʞʝʥʽ ʥʘ 10%. 



 

 42 

ʊʘʙʣʠʮʷ 2.4 

ʅʦʤʽʥʘʣʴʥʘ ʪʦʚʱʠʥʘ (ʤʤ) ʩʪʽʥʦʢ ʤʝʪʘʣʝʚʠʭ ʤʦʜʝʣʝʡ ʪʘ ʩʪʝʨʞʥʴʦʚʠʭ 

ʷʱʠʢʽʚ 

 

ɿʥʘʢʦʚʽ ʯʘʩʪʠʥʠ ʤʝʪʘʣʝʚʠʭ ʄʂ ʚʠʢʦʥʫʶʪʴ ʟʘ ɻʆʉʊ 3606-80. ɺʽʜô̒ ʤʥʽ 

ʯʘʩʪʠʥʠ ʚʠʢʦʥʫʶʪʴ ʥʘ Ăʣʘʩʪʽʚʯʠʥʦʤʫ ʭʚʦʩʪʽò. ʄʦʜʝʣʽ ʝʣʝʤʝʥʪʽʚ ʣʠʚʥʠ-

ʢʦʚʦʾ ʩʠʩʪʝʤʠ ʟʚʠʯʘʡʥʦ ʚʠʢʦʥʫʶʪʴ ʩʫʮʽʣʴʥʠʤʠ ʽ ʢʨʽʧʣʷʪʴ ʜʦ ʤʦʜʝʣʴʥʦʾ 

ʧʣʠʪʠ ʛʚʠʥʪʘʤʠ ʟ ʧʦʪʘʡʥʠʤʠ ʛʦʣʦʚʢʘʤʠ, ʾʭ ʟʘʧʘʶʶʪʴ ʘʙʦ ʟʘʤʘʟʫʶʪʴ ʽ 

ʟʘʯʠʱʘʶʪʴ. 

ʄʝʪʘʣʝʚʽ ʤʦʜʝʣʴʥʽ ʧʣʠʪʠ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʜʽʣʷʪʴ ʥʘ ʧʣʠʪʠ ʜʣʷ 

ʦʧʦʯʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʽ ʧʣʠʪʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʙʦʣʦʥʢʦʚʠʭ ʥʘʧʽʚʬʦʨʤ. 

ʅʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʦʜʥʦʩʪʦʨʦʥʥʽ ʧʣʠʪʠ, ʪʦʙʪʦ ʢʦʣʠ ʤʦʜʝʣʴ 

ʢʨʽʧʠʪʴʩʷ ʟ ʦʜʥʦʛʦ ʙʦʢʫ. ɺʦʥʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʧʽʜʚʠʱʝʥʫ ʞʦʨʩʪʢʽʩʪʴ, ʱʦʙ 

ʚʠʪʨʠʤʫʚʘʪʠ ʚʝʣʠʢʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʧʨʝʩʫʚʘʥʥʽ ʪʘ ʫʱʽʣʴʥʝʥʥʽ ʩʫʤʽʰʽ. 

ʆʧʦʯʥʽ ʧʣʠʪʠ ʜʣʷ ʪʦʯʥʦʾ ʬʽʢʩʘʮʽʾ ʦʧʦʢ ʥʘ ʤʦʜʝʣʴʥʽʡ ʧʣʠʪʽ ʤʘʶʪʴ 

ʮʝʥʪʨʫʶʯʽ ʰʪʠʨʽ. 

ʄʝʪʘʣʝʚʽ ʩʪʝʨʞʥʴʦʚʽ ʷʱʠʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʉʉɺ ʽ ʄɺ. ɰʭ ʦʩʥʦʚʥʽ ʪʠʧʠ 

ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 2.11. ʋ ʥʝʨʦʟʥʽʤʥʠʭ ʚʠʪʨʫʰʫʚʘʥʠʭ ʷʱʠʢʘʭ (ʨʠʩ. 2.11, ʘ) 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʩʪʝʨʞʥʽ ʟ ʦʜʥʽʻʶ ʧʣʦʩʢʦʶ ʧʦʚʝʨʭʥʝʶ. ʋ ʚʠʪʨʫʰʫʚʘʥʠʭ 

ʷʱʠʢʘʭ ʟ ʚʢʣʘʜʠʰʦʤ ʚʠʛʦʪʦʚʣʷʶʪʴ ʩʢʣʘʜʥʽʰʽ ʩʪʝʨʞʥʽ (ʨʠʩ. 2.11, ʙ). ʗʱʠʢʠ 

ʟ ʚʝʨʪʠʢʘʣʴʥʠʤ ʨʦʟô̒ ʤʦʤ (ʨʠʩ. 2.11, ʚ) ʧʽʩʣʷ ʫʱʽʣʴʥʝʥʥʷ ʩʫʤʽʰʽ 

ʥʘʢʨʠʚʘʶʪʴ ʩʫʰʠʣʴʥʦʶ ʧʣʠʪʦʶ 1, ʧʝʨʝʚʝʨʪʘʶʪʴ ʥʘ 180Á, ʨʦʟʩʦʚʫʶʪʴ 

ʩʪʽʥʢʠ ʷʱʠʢʘ, ʚʠʪʷʛʘʶʪʴ ʩʪʝʨʞʝʥʴ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ 

ʟʘʛʣʠʙʠʥ ʟʘʩʪʦʩʦʚʫʶʪʴ ʷʱʠʢʠ ʟ ʚʝʨʪʠʢʘʣʴʥʠʤ ʨʦʟô̒ ʤʦʤ ʽ ʚʽʜô̒ ʤʥʠʤ ʜʥʦʤ 3 

(ʨʠʩ. 2.11, ʛ). ʗʱʠʢʠ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʨʦʟô̒ ʤʦʤ ʙʫʚʘʶʪʴ ʚʽʜʢʨʠʪʽ (ʨʠʩ. 

2.11, ʜ) ʪʘ ʟʘʢʨʠʪʽ (ʨʠʩ. 2.11, ʝ). ʊʦʚʱʠʥʘ ʩʪʽʥʦʢ, ʨʝʙʝʨ ʞʦʨʩʪʢʦʩʪʽ ʪʘ ʙʦʨʪʽʚ 

ʫ ʩʪʝʨʞʥʴʦʚʠʭ ʷʱʠʢʽʚ ʪʘʢʘ ʞ, ʷʢ ʽ ʚ ʤʝʪʘʣʝʚʠʭ ʤʦʜʝʣʝʡ. ʇʦʣʦʚʠʥʠ ʷʱʠʢʽʚ 

ʬʽʢʩʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʪʫʣʦʢ, ʰʪʠʨʽʚ ʽ ʩʢʨʽʧʣʶʶʪʴ ʟʘʤʢʘʤʠ 

(ʙʘʨʘʥʯʠʢʦʚʠʤ ʘʙʦ ʰʘʨʥʽʨʥʦʶ ʩʢʦʙʦʶ).  

ʉʪʝʨʞʥʴʦʚʽ ʷʱʠʢʠ ʜʣʷ ʧʽʩʢʦʜʫʚʥʠʭ ʤʘʰʠʥ ʤʘʶʪʴ ʟʘʛʘʨʪʦʚʘʥʫ ʪʘ 

ʰʣʽʬʦʚʘʥʫ ʧʣʦʱʠʥʫ ʨʦʟʥʽʤʘʥʥʷ, ʟʤʽʥʥʫ ʩʪʘʣʝʚʫ ʟʘʛʘʨʪʦʚʘʥʫ ʚʪʫʣʢʫ ʚ 

ʦʪʚʦʨʽ ʜʣʷ ʚʜʫʚʘʥʥʷ, ʚʝʥʪʠʣʷʮʽʡʥʽ ʦʪʚʦʨʠ ʜʣʷ ʚʠʭʦʜʫ ʧʦʚʽʪʨʷ, ʷʢʽ 

ʟʘʢʨʠʚʘʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤʠ ʩʽʪʯʘʩʪʠʤʠ ʧʨʦʙʢʘʤʠ-ʚʝʥʪʘʤʠ. ʋ ʄɺ ʪʘ ɺʉɺ  

ɻʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ 

ʚʠʣʠʚʢʘ, ʤʤ 

ɸʣʽʤʽʥʽʻʚʽ ʩʧʣʘʚʠ ʏʘʚʫʥ 

ʄʦʜʝʣʽ ʗʱʠʢʠ ʄʦʜʝʣʽ  ʗʱʠʢʠ 

ɼʦ 250 

250-400 

400-630 

630-1000 

1000-1600 

1600-2000 

8 

9 

10 

12 

15 

18 

8 

10 

12 

15 

- 

- 

6 

7 

8 

10 

- 

- 

6 

8 

10 

12 

- 

- 
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ʈʠʩ. 2.11. ʆʩʥʦʚʥʽ ʪʠʧʠ ʢʦʥʩʪʨʫʢʮʽʡ ʤʝʪʘʣʝʚʠʭ ʩʪʝʨʞʥʴʦʚʠʭ ʷʱʠʢʽʚ 

ʜʣʷ ʤʘʰʠʥʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ 

 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʛʘʨʷʯʽ ʩʪʝʨʞʥʴʦʚʽ ʷʱʠʢʠ, ʚ ʷʢʠʭ ʩʫʤʽʰ ʪʚʝʨʜʽʻ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 200 ï 250Á ʉ. ɺʦʥʠ ʧʝʨʽʦʜʠʯʥʦ ʥʘʛʨʽʚʘʶʪʴʩʷ ʽ ʦʭʦʣʦʜʞʫʶʪʴʩʷ, 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʤʽʮʥʠʤʠ, ʤʘʣʦ ʨʦʟʰʠʨʶʚʘʪʠʩʷ ʽ ʞʦʣʦʙʠʪʠʩʷ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ, 

ʤʘʪʠ ʚʠʩʦʢʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ. ʂʨʘʱʠʡ ʤʘʪʝʨʽʘʣ ï ʯʘʚʫʥ. 

 

ʇʣʘʩʪʤʘʩʦʚʽ ʤʦʜʝʣʽ  

ʇʣʘʩʪʤʘʩʦʚʽ ʤʦʜʝʣʽ (ʇʄ) ʤʘʶʪʴ ʚʠʩʦʢʫ ʢʦʨʦʟʽʡʥʫ ʩʪʽʡʢʽʩʪʴ, ʤʝʥʰʫ 

ʤʘʩʫ ʥʽʞ ʤʝʪʘʣʝʚʽ, ʙʽʣʴʰʫ ʤʽʮʥʽʩʪʴ ʥʽʞ ʜʝʨʝʚôʷʥʽ. ɼʦ ʥʠʭ ʤʝʥʰʝ ʧʨʠʣʠʧʘʻ 

ʬʦʨʤʦʚʘ ʩʫʤʽʰ. ɺʦʥʠ ʦʩʦʙʣʠʚʦ ʜʦʮʽʣʴʥʽ ʚ ʉɺ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʦʜʝʣʝʡ-

ʜʫʙʣʝʨʽʚ, ʪʦʙʪʦ ʢʦʣʠ ʟʘ ʦʜʥʽʻʶ ʧʨʦʤʦʜʝʣʣʶ ʤʦʞʥʘ ʚʠʛʦʪʦʚʠʪʠ ʙʘʛʘʪʦ 

ʤʦʜʝʣʝʡ-ʜʫʙʣʝʨʽʚ [3,4,111]. 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʇʄ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʣʘʩʪʤʘʩʠ ʥʘ ʦʩʥʦʚʽ ʝʧʦʢʩʠʜʥʠʭ 

ʩʤʦʣ, ʬʝʥʦʣʬʦʨʤʘʣʴʜʝʛʽʜʥʠʭ ʪʘ ʧʦʣʽʝʬʽʨʥʠʭ ʩʤʦʣ, ʧʦʣʽʝʪʠʣʝʥʫ, ʧʦʣʽʭʣʦʨ-

ʚʽʥʽʣʫ ʪʦʱʦ. ʅʘʡʰʠʨʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʣʘʩʪʤʘʩʠ ʭʦʣʦʜʥʦʛʦ ʪʚʝʨʜʥʝʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʝʧʦʢʩʠʜʥʠʭ ʩʤʦʣ ʤʘʨʦʢ ʕɼ-5 ʪʘ ʕɼ-6 ʽ ʘʢʨʠʣʘʪʽʚ ʤʘʨʦʢ ʊʐ ʪʘ  

ɸʉʊ-ʊ. 

ʇʣʘʩʪʤʘʩʦʚʽ ʤʦʜʝʣʽ ʨʦʟʤʽʨʦʤ ʚʽʜ 100 ʜʦ 1200 ʤʤ ʤʘʶʪʴ ʪʦʚʱʠʥʫ 

ʩʪʽʥʦʢ, ʚʽʜʧʦʚʽʜʥʦ, ʚʽʜ 5 ʜʦ 20 ʤʤ ʟ ʨʝʙʨʘʤʠ ʞʦʨʩʪʢʦʩʪʽ ʽ ʨʘʜʽʫʩʠ ʛʘʣʪʝʣʝʡ 

3 ï 5 ʤʤ. 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʨʦʟʤʽʨʽʚ ʧʨʦʤʦʜʝʣʽ ʧʣʘʩʪʤʘʩʦʚʦʾ ʤʦʜʝʣʽ ʚʨʘʭʦʚʫʶʪʴ 

ʫʩʘʜʢʫ ʤʝʪʘʣʫ ʚʠʣʠʚʢʘ ʪʘ ʫʩʘʜʢʫ ʧʣʘʩʪʤʘʩʠ ʧʨʠ ʪʚʝʨʜʥʝʥʥʽ. ʇʣʘʩʪʤʘʩʠ 

ʊʐ ʪʘ ɸʉʊ-ʊ ʤʘʶʪʴ ʦʙô̒ ʤʥʫ ʫʩʘʜʢʫ 0,4-0,6 %, ʘ ʝʧʦʢʩʠʜʥʽ ï ʥʝ ʤʘʶʪʴ 

ʫʩʘʜʢʠ. 

ʐʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʦʥʴ ʤʦʜʝʣʝʡ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ Ra 1,25é2,5 ʤʢʤ, 

ʘ ʪʦʯʥʽʩʪʴ - 11 ï 13 ʢʚʘʣʽʪʝʪʫ. 

ʇʨʦʤʦʜʝʣʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʇʄ ʤʦʞʫʪʴ ʙʫʪʠ ʟ ʜʝʨʝʚʘ, ʛʽʧʩʫ, 
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ʧʣʘʩʪʤʘʩʠ, ʤʝʪʘʣʫ ʪʦʱʦ. ɰʭ ʧʝʨʝʜ ʟʘʣʠʚʘʥʥʷʤ ʧʣʘʩʪʤʘʩʠ ʧʦʢʨʠʚʘʶʪʴ 

ʨʦʟʜʽʣʴʥʦʶ ʨʝʯʦʚʠʥʦʶ (ʩʦʣʽʜʦʣʦʤ ʘʙʦ ʤʘʰʠʥʥʠʤ ʤʘʩʣʦʤ). ʄʘʢʩʠʤʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʥʘʧʽʚʬʦʨʤ, ʷʢʫ ʤʦʞʥʘ ʚʠʛʦʪʦʚʠʪʠ ʟʘ ʦʜʥʽʻʶ ʤʦʜʝʣʣʶ ʟ 

ʝʧʦʢʩʠʜʥʦʾ ʩʤʦʣʠ ʧʨʠ ʨʫʯʥʦʤʫ ʬʦʨʤʫʚʘʥʥʽ, ʩʷʛʘʻ 4000. 

 

ɻʘʟʠʬʽʢʦʚʘʥʽ ʤʦʜʝʣʽ  

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʣʠʚʢʽʚ ʟʘ ʛʘʟʠʬʽʢʦʚʘʥʠʤʠ 

ʤʦʜʝʣʷʤʠ (ɻʄ) ʟʘʢʣʶʯʘʻʪʴʩʷ ʚ ʪʦʤʫ, ʱʦ ʨʘʟʦʚʘ ʤʦʜʝʣʴ, ʚʠʛʦʪʦʚʣʝʥʘ ʟ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʦʨʠʩʪʦʾ ʧʣʘʩʪʤʘʩʠ, ʥʘʡʯʘʩʪʽʰʝ ʟ ʧʽʥʦʧʦʣʽʩʪʠʨʦʣʫ, ʷʢʠʡ ʤʘʻ 

ʤʘʣʫ ʦʙôʻʤʥʫ ʤʘʩʫ (20-24 ʢʛ/ʤ3) ʥʝ ʚʠʪʷʛʫʻʪʴʩʷ ʟ ʬʦʨʤʠ ʧʝʨʝʜ ʟʘʣʠʚʘʥʥʷʤ 

ʨʦʟʧʣʘʚʫ, ʘ ʧʽʜ ʜʽʻʶ ʪʝʧʣʦʪʠ ʤʝʪʘʣʫ ʧʣʘʚʠʪʴʩʷ, ʚʠʧʘʨʦʚʫʻʪʴʩʷ, 

ʛʘʟʠʬʽʢʫʻʪʴʩʷ, ʟʚʽʣʴʥʷʶʯʠ ʤʝʪʘʣʦʚʽ ʧʦʨʦʞʥʠʥʫ ʬʦʨʤʠ. ʇʨʠ ʮʴʦʤʫ 

ʧʦʨʦʞʥʠʥʠ, ʧʽʜʥʫʪʨʝʥʥʷ ʽ ʪ. ʧ. ʚʠʢʦʥʫʶʪʴʩʷ ʙʝʟ ʩʪʝʨʞʥʽʚ, ʪʦʤʫ ʱʦ ʤʦʜʝʣʴ 

ʥʝ ʧʦʪʨʽʙʥʦ ʚʠʪʷʛʫʚʘʪʠ ʟ ʬʦʨʤʦʚʦʾ ʩʫʤʽʰʽ ʽ ʬʦʨʤʘ ʥʝʨʦʟʥʽʤʥʘ. ʅʝ ʧʦʪʨʽʙʥʽ 

ʬʦʨʤʫʚʘʣʴʥʽ ʫʢʣʦʥʠ. 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʛʘʟʠʬʽʢʦʚʘʥʠʭ ʤʦʜʝʣʝʡ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʩʧʝʮʽʘʣʴʥʠʡ ʧʦʣʽʩʪʠʨʦʣ ʇʉɹ-ʃ. ɺʽʥ ʣʝʛʢʠʡ ( ɔ = 20 ʢʛ/ʤ3 ), ʧʦʨʠʩʪʠʡ, ʤʘʻ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʥʷ 164Á ʉ, ʚʠʧʘʨʦʚʫʚʘʥʥʷ ï 316Á ʉ. ʄʘʻ ʧʽʜʚʠʱʝʥʫ 

ʤʽʮʥʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʪʘ ʛʘʟʠʬʽʢʘʮʽʾ.   

ʇʉɹ-ʃ ʜʦʙʨʝ ʦʙʨʦʙʣʶʻʪʴʩʷ ʥʘ ʜʝʨʝʚʦʦʙʨʦʙʥʠʭ ʚʝʨʩʪʘʪʘʭ ʪʘ ʄʈɺ, 

ʨʽʞʝʪʴʩʷ ʥʽʭʨʦʤʦʚʠʤ ʜʨʦʪʦʤ ʜʽʘʤʝʪʨʦʤ 0,5 ʤʤ, ʥʘʛʨʽʪʠʤ ʜʦ 200 ï 300Á ʉ. 

ʁʦʛʦ ʧʦʩʪʘʚʣʷʶʪʴ ʫ ʚʠʛʣʷʜʽ ʧʣʠʪ ʨʦʟʤʽʨʦʤ ʚʽʜ 800 ʭ 900 ʭ 100 ʜʦ 1000 ʭ 

2000 ʭ 200 ʤʤ. ɼʦʙʨʝ ʩʢʣʝʶʻʪʴʩʷ ʢʣʝʻʤ ɻʀʇʂ-61. ɿ ʧʦʣʽʩʪʠʨʦʣʫ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʨʘʟʦʚʽ ʤʦʜʝʣʽ ʚ ʆɺ ʪʘ ʄʉɺ ʜʣʷ ʚʠʣʠʚʢʽʚ ʟ ʯʘʚʫʥʫ, ʩʪʘʣʽ, 

ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ ʪʘ ʩʧʣʘʚʽʚ. 

ʇʨʠ ʜʚʦʩʪʘʜʽʡʥʦʤʫ ʚʠʛʦʪʦʚʣʝʥʥʽ ʤʦʜʝʣʝʡ ʟ ʧʽʥʦʧʦʣʽʩʪʠʨʦʣʫ, ʪʦʙʪʦ 

ʢʦʣʠ ʤʦʜʝʣʽ ʦʪʨʠʤʫʶʪʴ ʚ ʤʝʪʘʣʝʚʽʡ ʧʨʦʤʦʜʝʣʽ, ɻʄ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ 

ʉʉɺ.  

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʃʠʚʘʨʥʘ ʦʩʥʘʩʪʢʘ. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʪʘ ʧʦʣʦʞʝʥʥʷ. 

2. ʇʨʦʝʢʪʫʚʘʥʥʷ ʜʝʨʝʚô̫ ʥʠʭ ʤʦʜʝʣʝʡ. 

3. ʄʝʪʘʣʝʚʽ ʤʦʜʝʣʴʥʽ ʢʦʤʧʣʝʢʪʠ. 

4. ʇʣʘʩʪʤʘʩʦʚʽ ʤʦʜʝʣʽ. 

5. ɻʘʟʠʬʽʢʦʚʘʥʽ ʤʦʜʝʣʽ. 

 

2.4. ʌʦʨʤʦʚʽ ʤʘʪʝʨʽʘʣʠ ʽ ʩʫʤʽʰʽ 
 

ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʣʠʚʘʨʥʠʭ ʬʦʨʤ ʽ ʩʪʝʨʞʥʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʬʦʨʤʦʚʽ 

ʤʘʪʝʨʽʘʣʠ (ʌʄ), ʷʢʽ ʫʤʦʚʥʦ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʚʠʭʽʜʥʽ  ʬʦʨʤʦʚʽ ʤʘʪʝʨʽʘʣʠ, 
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ʬʦʨʤʦʚʽ (ʌʉ) ʽ ʩʪʝʨʞʥʴʦʚʽ (ʉʉ) ʩʫʤʽʰʽ, ʜʦʧʦʤʽʞʥʽ ʬʦʨʤʦʚʽ ʩʧʦʣʫʢʠ [111]. 

ɺʠʭʽʜʥʽ ʌʄ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʜʚʽ ʛʨʫʧʠ:  

ʦʩʥʦʚʥʽ ï ʚʦʛʥʝʪʨʠʚʢʘ ʦʩʥʦʚʘ ʩʫʤʽʰʽ (ʢʚʘʨʮʝʚʠʡ ʧʽʩʦʢ ʽ ʪ. ʧ.), 

ʟʚôʷʟʫʶʯʽ (ʛʣʠʥʘ, ʩʤʦʣʠ, ʽʥʰʽ ʟʚôʷʟʫʶʯʽ ʨʝʯʦʚʠʥʠ); 

ʜʦʧʦʤʽʞʥʽ ï ʥʘʧʨʠʢʣʘʜ, ʨʽʟʥʽ ʜʦʙʘʚʢʠ (ʚʫʛʽʣʣʷ, ʜʝʨʝʚʥʘ ʤʫʢʘ ʽ ʪ. ʧ.), 

ʱʦ ʥʘʜʘʶʪʴ ʬʦʨʤʦʚʽʡ ʘʙʦ ʩʪʝʨʞʥʴʦʚʽʡ ʩʫʤʽʰʽ ʧʝʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʌʦʨʤʦʚʽ ʽ ʩʪʝʨʞʥʴʦʚʽ ʩʫʤʽʰʽ ʧʨʠʛʦʪʦʚʣʷʶʪʴ ʟ ʚʠʭʽʜʥʠʭ ʌʄ ʽ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʩʫʤʽʰʝʡ. ɺʦʥʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʧʝʚʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʟ ʷʢʠʭ ʻ ʥʘʩʪʫʧʥʽ. 

ʇʣʘʩʪʠʯʥʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʩʫʤʽʰʽ ʜʝʬʦʨʤʫʚʘʪʠʩʷ ʧʽʜ ʜʽʻʶ 

ʧʨʠʢʣʘʜʝʥʠʭ ʟʦʚʥʽʰʥʽʭ ʩʠʣ ʘʙʦ ʚʣʘʩʥʦʾ ʤʘʩʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʦʪʨʠʤʘʥʥʷ 

ʯʽʪʢʦʛʦ ʚʽʜʙʠʪʢʘ ʤʦʜʝʣʽ. ʉʫʤʽʰʽ ʟ ʤʘʩʣʷʥʠʤ ʟʚô̫ ʟʫʶʯʠʤ ʤʘʶʪʴ ʢʨʘʱʫ 

ʧʣʘʩʪʠʯʥʽʩʪʴ ʥʽʞ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽ. 

ʄʽʮʥʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʯʠʥʠʪʠ ʦʧʽʨ ʨʫʡʥʫʚʘʥʥʶ ʧʽʜ ʜʽʻʶ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʄʽʮʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʽʚ ʟʝʨʝʥ ʧʽʩʢʫ, ʚʤʽʩʪʫ ʛʣʠʥʠ ʪʘ 

ʽʥʰʠʭ ʟʚôʷʟʫʶʯʠʭ ʨʝʯʦʚʠʥ. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʥʫ ʩʫʤʽʰʽ ʧʨʠ 

ʚʠʧʨʦʙʫʚʘʥʥʽ ʨʦʟʨʽʟʥʷʶʪʴ ʤʽʮʥʽʩʪʴ ʩʫʤʽʰʽ ʫ ʚʦʣʦʛʦʤʫ ʩʪʘʥʽ (ʧʦ-ʩʠʨʦʤʫ) 

ʘʙʦ ʫ ʚʠʩʫʰʝʥʦʤʫ ʩʪʘʥʽ (ʧʦ-ʩʫʭʦʤʫ). ʄʽʮʥʽʩʪʴ ʌʉ ʽ ʉʉ ʧʽʩʣʷ ʟʘʣʠʚʘʥʥʷ 

ʨʦʟʧʣʘʚʫ ʫ ʬʦʨʤʫ ʥʘʟʠʚʘʶʪʴ ʚʪʦʨʠʥʥʦʶ ʤʽʮʥʽʩʪʶ. 

ʇʦʚʝʨʭʥʝʚʘ ʤʽʮʥʽʩʪʴ ï ʮʝ ʦʧʽʨ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʬʦʨʤʠ ʘʙʦ ʩʪʝʨʞʥʷ 

ʩʪʠʨʘʥʥʶ. ɺʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʦʙʩʠʧʘʣʴʥʽʩʪʶ. 

ʉʠʧʫʯʽʩʪʴ ʪʘ ʛʨʫʜʢʫʚʘʪʽʩʪʴ ʩʫʤʽʰʽ, ʱʦʙ ʩʫʤʽʰ ʥʝ ʟʘʚʠʩʘʣʘ ʚ ʙʫʥʢʝʨʽ, 

ʨʽʚʥʦʤʽʨʥʦ ʟʘʧʦʚʥʶʚʘʣʘ ʦʧʦʢʫ. 

ɺʦʛʥʝʪʨʠʚʢʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʩʫʤʽʰʽ ʯʠʥʠʪʠ ʦʧʽʨ ʨʦʟʤôʷʢʰʝʥʥʶ ʘʙʦ 

ʨʦʟʧʣʘʚʣʝʥʥʶ ʧʽʜ ʜʽʻʶ ʪʝʤʧʝʨʘʪʫʨʠ ʨʦʟʧʣʘʚʫ. ʏʠʤ ʢʨʫʧʥʽʰʠʡ ʧʽʩʦʢ ʽ 

ʤʝʥʝh  ʚ ʥʴʦʤʫ ʜʦʤʽʰʦʢ, ʪʠʤ ʚʦʛʥʝʪʨʠʚʢʽʩʪʴ ʚʠʱʘ. 

ɻʘʟʦʪʚʦʨʥʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʩʫʤʽʰʽ ʚʠʜʽʣʷʪʠ ʧʘʨʠ ʽ ʛʘʟʠ ʧʨʠ ʟʘʣʠʚʘʥʥʽ. 

ɺʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʧʘʨʽʚ ʽ ʛʘʟʽʚ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʟ ʦʜʥʦʛʦ ʢʛ ʩʫʤʽʰʽ 

(ʟʛʦʨʷʶʪʴ ʦʨʛʘʥʽʯʥʽ ʤʘʪʝʨʽʘʣʠ ʌʉ - ʟʚôʷʟʫʶʯʽ, ʪʠʨʩʘ). 

ɻʘʟʦʧʨʦʥʠʢʥʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʩʫʤʽʰʽ ʧʨʦʧʫʩʢʘʪʠ ʯʝʨʝʟ ʩʝʙʝ ʛʘʟʠ. 

ɺʦʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʷʢʦʩʪʽ ʪʘ ʢʽʣʴʢʦʩʪʽ ʛʣʠʥʠʩʪʠʭ ʩʢʣʘʜʦʚʠʭ ʽ ʢʚʘʨʮʝʚʦʛʦ 

ʧʽʩʢʫ, ʬʦʨʤʠ ʟʝʨʥʘ, ʚʦʣʦʛʦʩʪʽ, ʱʽʣʴʥʦʩʪʽ ʩʫʤʽʰʽ, ʧʠʣʫ, ʚʫʛʽʣʣʷ ʪʦʱʦ. ʇʨʠ 

ʥʝʜʦʩʪʘʪʥʽʡ ʛʘʟʦʧʨʦʥʠʢʥʦʩʪʽ ʛʘʟʠ ʧʨʦʥʠʢʘʶʪʴ ʚ ʨʦʟʧʣʘʚ ʽ ʩʪʚʦʨʶʪʴ ʛʘʟʦʚʽ 

ʨʘʢʦʚʠʥʠ. 

ʇʦʜʘʪʣʠʚʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʩʢʦʨʦʯʫʚʘʪʠʩʴ ʚ ʦʙôʻʤʽ ʽ ʧʝʨʝʤʽʱʫʚʘʪʠʩʷ 

ʧʽʜ ʜʽʻʶ ʫʩʘʜʢʠ ʚʠʣʠʚʢʘ, ʱʦʙ ʫ ʚʠʣʠʚʢʫ ʥʝ ʟôʷʚʠʣʠʩʷ ʫʩʘʜʦʯʥʽ ʪʨʽʱʠʥʠ. 

ʉʫʤʽʰ ʧʦʚʠʥʥʘ  ʙʫʪʠ ʦʜʥʦʨʽʜʥʦʶ, ʜʦʚʛʦʚʽʯʥʦʶ, ʤʘʣʦʛʽʛʨʦʩʢʦʧʽʯʥʦʶ 

(ʱʦʙ ʥʝ ʚʙʠʨʘʪʠ ʚʦʣʦʛʫ ʟ ʧʦʚʽʪʨʷ. ʅʘʧʨʠʢʣʘʜ, ʩʪʝʨʞʥʽ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴ 

ʥʘ ʩʫʣʴʬʽʜʥʽʡ ʙʘʨʜʽ, ʤʘʶʪʴ ʚʠʩʦʢʫ ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ ʽ ʾʭ ʥʝ ʤʦʞʥʘ ʜʦʚʛʦ 

ʚʠʪʨʠʤʫʚʘʪʠ ʧʝʨʝʜ ʟʘʣʠʚʘʥʥʷʤ ʤʝʪʘʣʫ), ʜʦʙʨʝ ʚʠʙʠʚʘʪʠʩʷ ʟ ʦʧʦʢʠ ʽ 

ʚʠʣʠʚʢʘ. 
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ʌʦʨʤʦʚʽ ʧʽʩʢʠ 

ɿ ʬʦʨʤʦʚʠʭ ʧʽʩʢʽʚ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʚʘʨʮʝʚʽ ʧʽʩʢʠ ʥʘ ʦʩʥʦʚʽ 

ʢʨʝʤʥʝʟʝʤʫ SiO2 (ɔ = 2,5-2,8 ʛ/ʩʤ3, tʧʣ = 1713Á ʉ). ɿʝʨʥʘ ʧʽʩʢʫ ʨʦʟʤʽʨʦʤ ʜʦ 

22 ʤʢʤ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʭʽʤʩʢʣʘʜʫ ʚʽʜʥʦʩʷʪʴ ʜʦ ʛʣʠʥʠʩʪʦʾ ʩʢʣʘʜʦʚʦʾ, ʘ ʟʝʨʥʘ 

ʨʦʟʤʽʨʦʤ ʧʦʥʘʜ 22 ʤʢʤ ï ʜʦ ʧʽʩʯʘʥʦʾ ʦʩʥʦʚʠ. ɺʤʽʩʪ ʛʣʠʥʠʩʪʦʾ ʩʢʣʘʜʦʚʦʾ 

ʚʠʟʥʘʯʘʶʪʴ ʦʤʫʯʫʚʘʥʥʷʤ, ʪʦʙʪʦ ʚʽʜʜʽʣʝʥʥʷʤ ʛʣʠʥʠ ʚʽʜ ʧʽʩʢʫ 

(ʟʙʦʚʪʫʚʘʥʥʷʤ ʩʫʤʽʰʽ ʫ ʚʦʜʽ ʽ ʾʾ ʦʩʘʜʞʫʚʘʥʥʷʤ, ʧʦʢʠ ʥʝ ʙʫʜʝ ʯʠʩʪʘ ʚʦʜʘ, 

ʪʦʙʪʦ ʙʘʛʘʪʦʨʘʟʦʚʠʤ ʨʦʟʯʠʥʝʥʥʷʤ ʽ ʟʣʠʚʘʥʥʷʤ). 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʤʽʩʪʫ ʛʣʠʥʠʩʪʦʾ ʩʢʣʘʜʦʚʦʾ ʬʦʨʤʦʚʽ ʧʽʩʢʠ ʨʦʟʜʽʣʷʶʪʴ 

ʥʘ ʢʚʘʨʮʝʚʽ (ʥʝ ʙʽʣʴʰʝ 2 % ʛʣʠʥʠʩʪʠʭ ʩʢʣʘʜʦʚʠʭ ʽ 90-97 % SiO2) ʽ ʛʣʠʥʠʩʪʽ 

(ʜʦ 30-50 % ʛʣʠʥʠʩʪʦʾ ʩʢʣʘʜʦʚʦʾ). ʇʽʩʢʠ ʟ ʚʤʽʩʪʦʤ ʧʦʥʘʜ 50 % ʛʣʠʥʠʩʪʦʾ 

ʩʢʣʘʜʦʚʦʾ ʥʘʟʠʚʘʶʪʴ ʛʣʠʥʘʤʠ. ʂʣʘʩʠʬʽʢʘʮʽʷ ʽ ʩʢʣʘʜ ʬʦʨʤʦʚʠʭ ʧʽʩʢʽʚ 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2.5. 

ɿʘ ʟʝʨʥʠʩʪʽʩʪʶ ʧʽʩʢʠ ʜʽʣʷʪʴ ʥʘ ʪʘʢʽ (ʪʘʙʣ. 2.6): ʛʨʫʙʠʡ, ʜʫʞʝ ʢʨʫʧʥʠʡ, 

ʢʨʫʧʥʠʡ, ʩʝʨʝʜʥʽʡ, ʜʨʽʙʥʠʡ, ʜʫʞʝ ʜʨʽʙʥʠʡ, ʪʦʥʢʠʡ ʽ ʧʠʣʦʚʠʜʥʠʡ ʟʘ 

ʥʦʤʝʨʘʤʠ ʩʠʪ ʚ̔ ʜ 1 ʜʦ 0,05 (ʫʩʴʦʛʦ 11 ʩʠʪ). 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʦ-ʩʠʨʦʤʫ ʥʝʚʝʣʠʢʠʭ ʽ ʩʝʨʝʜʥʽʭ ʯʘʚʫʥʥʠʭ ʚʠʣʠʚʢʽʚ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘʧʽʚʞʠʨʥʽ ʧʽʩʢʠ ʽ ʢʚʘʨʮʝʚʽ ʧʽʩʢʠ. ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʦ-

ʩʠʨʦʤʫ ʽ ʧʦ-ʩʫʭʦʤʫ ʚʠʣʠʚʢʽʚ ʟ ʩʪʘʣʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʚʘʨʮʝʚʽ ʧʽʩʢʠ, ʜʣʷ 

ʢʦʣʴʦʨʦʚʠʭ ʩʧʣʘʚʽʚ ï ʥʘʧʽʚʞʠʨʥʽ, ʜʣʷ ʩʪʝʨʞʥʽʚ ï ʢʚʘʨʮʝʚʽ ʧʽʩʢʠ. 

ɼʦ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʟʘʤʽʥʷʶʪʴ ʢʚʘʨʮʝʚʠʡ ʧʽʩʦʢ, ʚʽʜʥʦʩʷʪʴʩʷ ʭʨʦʤʽʪ, 

ʭʨʦʤʦʤʘʛʥʝʟʠʪ, ʮʠʨʢʦʥ, ʦʣʽʚʝʥʽʪ, ʜʫʥʽʪ, ʰʘʤʦʪ (ʪʦʙʪʦ ʦʙʧʘʣʝʥʘ 

ʚʦʛʥʝʪʨʠʚʢʘ ʛʣʠʥʘ ʟ ʚʦʛʥʝʪʨʠʚʢʽʩʪʶ 1670 ï 1750Á ʉ. ɼʣʷ ʩʫʭʠʭ ʬʦʨʤ 

ʢʨʫʧʥʠʭ ʩʪʘʣʝʚʠʭ ʚʠʣʠʚʢʽʚ).   

 

ʊʘʙʣʠʮʷ 2.5 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʽ ʩʢʣʘʜ ʬʦʨʤʫʚʘʣʴʥʠʭ ʧʽʩʢʽʚ,  % 

 

 

ʇʽʩʦʢ 

 

 

ʂʣʘʩ 

 

 

ɻʣʠʥʠʩʪʘ 

ʩʢʣʘʜʦʚʘ 

 

 

SiO2, ʥʝ 

ʤʝʥʰʝ 

ʐʢʽʜʣʠʚʽ ʜʦʤʽʰʢʠ 

ʆʢʩʠʜʠ 

ʣʫʞʥʦʟʝʤʝʣʴʥʠʭ ʽ 

ʣʫʞʥʠʭ ʤʝʪʘʣʽʚ, 

ʥʝ ʙʽʣʴʰʝ 

ʆʢʩʠʜʠ 

ʟʘʣʽʟʘ, ʥʝ 

ʙʽʣʴʰʝ 

ɿʙʘʛʘʯʝʥʠʡ 

ʢʚʘʨʮʝʚʠʡ 

ʆʙ 1ʂ 

ʆʙ 2ʂ 

ʆʙ 3ʂ 

0,2 

0,5 

1,1 

98,5 

98,0 

97,5 

0,4 

0,75 

1,0 

0,2 

0,4 

0,6 

 

ʂʚʘʨʮʝʚʠʡ 

1ʂ 

2ʂ 

3ʂ 

4ʂ 

 

2,0 

97,0 

96,0 

94,0 

90,0 

1,2 

1,5 

2,0 

- 

0.75 

1,0 

1,5 

- 

ʇʽʩʥʠʡ ʊ 2-10 - - - 

ʅʘʧʽʚʞʠʨʥʠʡ ʇ 10-20 - - - 

ɾʠʨʥʠʡ ɾ 20-30 - - - 

ɼʫʞʝ ʞʠʨʥʠʡ ʆɾ 30-50 - - - 
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ʊʘʙʣʠʮʷ 2.6 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʧʽʩʢʽʚ ʟʘ ʨʦʟʤʽʨʦʤ ʟʝʨʝʥ ʦʩʥʦʚʥʦʾ ʬʨʘʢʮʽʾ 

 

ʌʦʨʤʦʚʽ ʛʣʠʥʠ 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʽʥʝʨʘʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʬʦʨʤʦʚʽ ʛʣʠʥʠ ʨʦʟʜʽʣʷʶʪʴ ʥʘ 

ʯʦʪʠʨʠ ʚʠʜʠ: ʄ ï ʤʦʥʪʤʦʨʠʣʦʥʽʪʦʚʽ (ʙʝʥʪʦʥʽʪʦʚʽ); ʂ ï ʢʘʦʣʽʥʽʪʦʚʽ; ɻ ï   

ʛʽʜʨʦʩʣʶʜʠʩʪʽ; ʇ ï ʧʦʣʽʤʽʥʝʨʘʣʴʥʽ. 

ʆʩʥʦʚʥʦʶ ʩʢʣʘʜʦʚʦʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʦʛʥʝʪʨʠʚʢʽʩʪʴ ʛʣʠʥʠ, ʻ ʛʣʠʥʦʟʝʤ 

Al 2O3. ɻʆʉʊ 3226-93 ʨʝʢʦʤʝʥʜʫʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʬʦʨʤʦʚʽ ʛʣʠʥʠ ʚ ʩʢʣʘʜʘʭ 

ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʭ ʩʫʤʽʰʝʡ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʦʩʦʙʫ ʬʦʨʤʫʚʘʥʥʷ ʽ 

ʤʘʪʝʨʽʘʣʫ ʚʠʣʠʚʢʘ. ʃʠʚʘʨʥʽ ʬʦʨʤʦʚʽ ʛʣʠʥʠ ʤʘʶʪʴ ʟʚôʷʟʫʶʯʫ ʟʜʘʪʥʽʩʪʴ ʽ 

ʪʝʨʤʦʭʽʤʽʯʥʫ ʩʪʽʡʢʽʩʪʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʷʢ ʟʚôʷʟʫʶʯʽ ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʤʽʮʥʠʭ ʽ ʪʘʢʠʭ, ʱʦ ʥʝ ʧʨʠʛʦʨʷʶʪʴ ʜʦ ʚʠʣʠʚʢʽʚ, ʬʦʨʤʦʚʠʭ 

ʩʫʤʽʰʝʡ. 

 

ɿʚôʷʟʫʶʯʽ 

ɿʚôʷʟʫʶʯʽ ʚʚʦʜʷʪʴ ʫ ʬʦʨʤʦʚʽ ʽ ʩʪʝʨʞʥʴʦʚʽ ʩʫʤʽʰʽ ʜʣʷ ʟʚôʷʟʫʚʘʥʥʷ 

ʧʽʱʠʥʦʢ ʪʘ ʥʘʜʘʥʥʷ ʤʽʮʥʦʩʪʽ ʫ ʚʦʣʦʛʦʤʫ ʽ ʩʫʭʦʤʫ ʩʪʘʥʽ ʬʦʨʤʦʚʠʤ ʽ 

ʩʪʝʨʞʥʴʦʚʠʤ ʩʫʤʽʰʘʤ. 

ɿʚôʷʟʫʶʯʽ ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ ʥʘʩʪʫʧʥʽ ʚʠʤʦʛʠ: 

ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʪʠʩʷ ʧʦ ʧʦʚʝʨʭʥʽ ʬʦʨʤʦʚʠʭ ʧʽʩʢʽʚ ʧʨʠ 

ʧʨʠʛʦʪʫʚʘʥʥʽ ʬʦʨʤʦʚʠʭ ʽ ʩʪʝʨʞʥʴʦʚʠʭ ʩʫʤʽʰʝʡ; 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʩʪʘʪʥʶ ʤʽʮʥʽʩʪʴ ʫ ʚʦʣʦʛʦʤʫ ʽ ʩʫʭʦʤʫ ʩʪʘʥʽ; 

ʥʘʜʘʚʘʪʠ ʩʫʤʽʰʽ ʧʣʘʩʪʠʯʥʽʩʪʴ ʜʣʷ ʟʘʧʦʚʥʝʥʥʷ ʥʝʶ ʫʩʽʭ ʧʦʨʦʞʥʠʥ 

ʩʪʝʨʞʥʴʦʚʦʛʦ ʷʱʠʢʘ, ʟʘʛʣʠʙʠʥ ʫ ʤʦʜʝʣʽ; 

ʥʝ ʧʨʠʣʠʧʘʪʠ ʜʦ ʤʦʜʝʣʽ ʽ ʩʪʝʨʞʥʴʦʚʦʛʦ ʷʱʠʢʘ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʩʪʝʨʞʥʽʚ ʽ ʬʦʨʤ; 

ʩʧʨʠʷʪʠ ʰʚʠʜʢʦʤʫ ʚʠʩʠʭʘʥʥʶ ʩʪʝʨʞʥʷ ʽ ʬʦʨʤʠ ʽ ʥʝ ʚʙʠʨʘʪʠ ʚʦʣʦʛʫ; 

ʥʝ ʚʠʜʽʣʷʪʠ ʙʘʛʘʪʦ ʛʘʟʽʚ ʧʨʠ ʩʫʰʽʥʥʽ ʽ ʟʘʣʠʚʘʥʥʽ ʨʦʟʧʣʘʚʫ ʫ ʬʦʨʤʫ, 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʦʜʘʪʣʠʚʽʩʪʴ ʬʦʨʤʠ ʽ ʩʪʝʨʞʥʷ; 

ʥʝ ʟʥʠʞʫʚʘʪʠ ʚʦʛʥʝʪʨʠʚʢʽʩʪʴ ʩʫʤʽʰʽ ʽ ʥʝ ʟʙʽʣʴʰʫʚʘʪʠ ʧʨʠʛʘʨ ʥʘ 

 

ʇʽʩʦʢ 

 

ɻʨʫʧʘ 

ʅʦʤʝʨʠ ʩʠʪ ʩʫʤʽʞʥʠʭ ʨʦʟʤʽʨʽʚ, ʥʘ ʷʢʠʭ 

ʟʘʣʠʰʘʶʪʴʩʷ ʟʝʨʥʘ ʦʩʥʦʚʥʦʾ ʬʨʘʢʮʽʾ 

ɻʨʫʙʠʡ 

ɼʫʞʝ ʢʨʫʧʥʠʡ 

ʂʨʫʧʥʠʡ 

ʉʝʨʝʜʥʽʡ 

ɼʨʽʙʥʠʡ 

ɼʫʞʝ ʜʨʽʙʥʠʡ 

ʊʦʥʢʠʡ 

ʇʠʣʦʚʠʜʥʠʡ 

063 

04 

0315 

02 

016 

01 

0063 

005 

1; 063; 04 

063; 04; 0315 

04; 0315; 02 

0315; 02; 016 

02; 016; 01 

016; 014; 0063 

01; 0063; 005 

0063; 005 

ʊʘʟʠʢ 
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ʚʠʣʠʚʢʘʭ; 

ʩʧʨʠʷʪʠ ʣʝʛʢʦʤʫ ʚʠʜʘʣʝʥʥʶ ʩʪʝʨʞʥʷ ʟ ʚʠʣʠʚʢʘ; 

ʙʫʪʠ ʥʝʰʢʽʜʣʠʚʠʤʠ (ʥʝ ʨʦʟôʾ ʜʘʪʠ ʨʫʢʠ ʽ ʥʝ ʚʠʜʽʣʷʪʠ ʰʢʽʜʣʠʚʠʭ ʛʘʟʽʚ), 

ʙʫʪʠ ʜʝʰʝʚʠʤʠ ʽ ʥʝʜʝʬʽʮʠʪʥʠʤʠ. 

ʋ ʦʩʥʦʚʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʚôʷʟʫʶʯʠʭ ʟʘʢʣʘʜʝʥʽ ʜʚʽ ʦʟʥʘʢʠ: ʧʨʠʨʦʜʘ 

ʤʘʪʝʨʽʘʣʫ (ʦʨʛʘʥʽʯʥʽ ʽ ʥʝʦʨʛʘʥʽʯʥʽ, ʚʦʜʦʨʦʟʯʠʥʥʽ ʽ ʥʝʨʦʟʯʠʥʥʽ ï ʥʝʚʦʜʥʽ); 

ʭʘʨʘʢʪʝʨ ʪʚʝʨʜʥʝʥʥʷ (ʥʝʦʙʦʨʦʪʥʝ, ʧʨʦʤʽʞʥʝ, ʦʙʦʨʦʪʥʝ), (ʪʘʙʣ 2.7). 

ɺʦʜʥʽ ʽ ʥʝʚʦʜʥʽ ʟʚôʷʟʫʶʯʽ ʥʝ ʟʤʽʰʫʶʪʴ ʤʽʞ ʩʦʙʦʶ, ʪʦʤʫ ʱʦ ʧʨʠ ʮʴʦʤʫ 

ʟʥʠʞʫʻʪʴʩʷ ʤʽʮʥʽʩʪʴ (ʦʩʦʙʣʠʚʦ, ʢʦʣʠ ʚ ʷʢʦʩʪʽ ʚʦʜʥʦʛʦ ʟʚôʷʟʫʶʯʦʛʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʛʣʠʥʫ). 

ʅʝʦʙʦʨʦʪʥʦ ʪʚʝʨʜʽʶʯʽ ʟʚôʷʟʫʶʯʽ ʧʨʠ ʪʚʝʨʜʥʝʥʥʽ ʧʽʜʜʘʶʪʴʩʷ ʩʢʣʘʜʥʠʤ 

ʭʽʤʽʯʥʠʤ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʽ ʧʦʣʽʢʦʥʜʝʥʩʘʮʽʾ. 

ʆʙʦʨʦʪʥʦ ʪʚʝʨʜʽʶʯʽ  ï ʚʽʜʥʦʚʣʶʶʪʴ ʩʚʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʧʽʩʣʷ ʦʭʦʣʦʜ-

ʞʝʥʥʷ (ʙʽʪʫʤʠ, ʧʝʢʠ, ʢʘʥʽʬʦʣʴ) ʘʙʦ ʧʽʜ ʜʽʻʶ ʨʦʟʯʠʥʥʠʢʘ (ʜʝʢʩʪʨʠʥ, 

ʧʝʢʪʠʥʦʚʠʡ ʢʣʝʡ). 

ʊʘʙʣʠʮʷ 2.7 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʚô̫ ʟʫʶʯʠʭ 
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ʅʝʦʙʦʨʦʪʥʦ ʪʚʝʨʜʽʶʯʽ ʟʚôʷʟʫʶʯʽ ʥʘʜʘʶʪʴ ʤʽʮʥʽʩʪʴ ʩʫʭʠʤ ʩʪʝʨʞʥʷʤ 

ʧʦʥʘʜ 490 ʢʇʘ ʥʘ 1 % ʟʚôʷʟʫʶʯʦʛʦ; ʟ ʧʨʦʤʽʞʥʠʤ ʭʘʨʘʢʪʝʨʦʤ ʪʚʝʨʜʽʥʥʷ ï 

ʩʝʨʝʜʥʶ ʤʽʮʥʽʩʪʴ, 294 ï 490 ʢʇʘ ʥʘ 1%; ʦʙʦʨʦʪʥʦ ʪʚʝʨʜʽʶʯʽ ï ʥʘʡʤʝʥʰʫ 

ʤʽʮʥʽʩʪʴ, ʜʦ 294 ʢʇʘ ʥʘ 1 %. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʟʚô̫ ʟʫʶʯʽ ʟʘ ʧʠʪʦʤʦʶ 

ʤʽʮʥʽʩʪʶ ʥʘ ʨʦʟʨʠʚ ʫ ʩʫʭʦʤʫ ʩʪʘʥʽ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʛʨʫʧʠ. 

ʆʨʛʘʥʽʯʥʽ ʟʚô̫ ʟʫʯʽ ʚʠʜʽʣʝʥʽ ʚ ʜʚʘ ʢʣʘʩʠ: ɸ ï ʥʝʚʦʜʥʽ, ɹ ï ʚʦʜʥʽ, ʘ 

ʥʝʦʨʛʘʥʽʯʥʽ ʟʚô̫ ʟʫʶʯʽ ʟʘʡʤʘʶʪʴ ʢʣʘʩ ɺ ʽ ʻ ʚʦʜʥʠʤʠ. 

ʆʨʛʘʥʽʯʥʽ ʭʽʤʽʯʥʦ ʪʚʝʨʜʽʶʯʽ ʩʫʤʽʰʽ (ʍʊʉ) ʚʢʣʶʯʘʶʪʴ ʦʨʛʘʥʽʯʥʦ 

ʥʝʚʦʜʥʽ (ɸ-1 ʽ ɸ-2) ʽ ʚʦʜʥʽ (ɹ-1) ʟʚôʷʟʫʶʯʽ, ʷʢʽ ʥʘʜʘʶʪʴ ʩʫʤʽʰʽ ʥʠʟʴʢʫ 

ʤʽʮʥʽʩʪʴ ʽ ʜʦʙʨʫ ʪʝʢʫʯʽʩʪʴ ʫ ʚʦʣʦʛʦʤʫ ʩʪʘʥʽ ʪʘ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ ʫ ʩʫʭʦʤʫ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ ʫ ʚʦʣʦʛʦʤʫ ʩʪʘʥʽ ʚ ʥʠʭ ʜʦʙʘʚʣʷʶʪʴ ʛʣʠʥʫ, 

ʜʝʢʩʪʨʠʥ ʪʘ ʽʥʰʽ. 

ʍʊʉ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʤʘʩʣʘ ʽ ʩʠʥʪʝʪʠʯʥʽ ʩʤʦʣʠ. 

ɼʦ ʨʦʩʣʠʥʥʠʭ ʤʘʩʝʣ ʚʽʜʥʦʩʷʪʴ ʣʣʷʥʝ ʤʘʩʣʦ ʽ ʦʣʽʬʫ (ʨʦʩʣʠʥʥʝ ʤʘʩʣʦ ʟ 

ʜʦʙʘʚʣʷʥʥʷʤ ʢʘʪʘʣʽʟʘʪʦʨʘ ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʩʫʰʽʥʥʷ). 

ɼʦ ʟʚô̫ ʟʫʶʯʠʭ ʥʘ ʦʩʥʦʚʽ ʤʘʩʝʣ ʟ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʚʽʜʥʦʩʷʪʴ ʧʝʪʨʦ-

ʣʘʪʫʤ, ʨʦʟʯʠʥʝʥʠʡ ʚ ʫʘʡʪ-ʩʧʽʨʠʪʽ ʫ ʚʽʜʥʦʰʝʥʥʽ 1:1 (ʮʝ ʟʚô̫ ʟʫʶʯʽ ʇ, ʇʊ, 

ʇʉ). 

ɿʚô̫ ʟʫʶʯʽ ʛʨʫʧ ɸ-1, ɸ-2 ï ʦʣʽʬʫ, ʇ, ʇʊ, 4ɻʋ ï ʚʚʦʜʷʪʴ ʫ ʩʪʝʨʞʥʴʦʚʽ 

ʩʫʤʽʰʽ ʚ ʢʽʣʴʢʦʩʪʽ 1,5-2 % ʽ ʩʫʰʘʪʴ ʧʨʠ 200-220Á ʉ. ʊʦʙʪʦ ʪʫʪ ʥʝʦʙʭʽʜʥʝ 

ʪʨʠʚʘʣʝ ʩʫʰ̔ ʥʥʷ ʩʪʝʨʞʥʽʚ.  

ʊʦʤʫ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʷʢ ʟʚô̫ ʟʫʶʯʽ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʨʤʦ-

ʧʣʘʩʪʠʯʥʽ ʽ ʪʝʨʤʦʨʝʘʢʪʠʚʥʽ ʩʠʥʪʝʪʠʯʥʽ ʩʤʦʣʠ (ʜʣʷ ʦʙʦʣʦʥʢʦʚʠʭ ʬʦʨʤ ʽ 

ʩʪʝʨʞʥʽʚ). ɺʦʥʠ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʩʫʰʥ̔ʥʷ. 

ʅʘʡʰʠʨʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʫʣʴʚʝʨʙʘʢʝʣʽʪ (ʬʝʥʦʣʬʦʨʤʘʣʴʜʝʛʽʜʥʘ ʩʤʦʣʘ 

ʽ 7ï8 % ʫʨʦʪʨʦʧʽʥʫ ï ʟʘʪʚʝʨʜʥʠʢʘ). ʄʽʮʥʽʩʪʴ ʩʫʤʽʰʽ ʧʨʠ ʚʤʽʩʪʽ ʟʚôʷʟʫʶʯʦʛʦ 

4ï6 % ʜʦ 6ï8 ʄʇʘ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʦʞ ʬʫʨʘʥʦʚʽ ʪʘ ʢʘʨʙʦʤʽʜʥʽ ʩʤʦʣʠ. 

ʆʨʛʘʥʽʯʥʽ ʟʚô̫ ʟʫʶʯʽ, ʱʦ ʚʠʩʠʭʘʶʪʴ, ʨʦʟʯʠʥʥʽ ʫ ʚʦʜʽ ʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʨʘʟʦʤ ʟ ʛʣʠʥʦʶ. ɻʣʠʥʘ ʥʘʜʘʻ ʤʽʮʥʦʩʪʽ ʫ ʚʦʣʦʛʦʤʫ ʩʪʘʥʽ, ʘ ʟʚô̫ ʟʫʶʯʽ ï ʧʽʩʣʷ 

ʩʫʰʽʥʥʷ ʩʪʝʨʞʥʷ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʙʘʨʜʫ ʩʫʣʴʬʽʪʥʦʛʦ ʱʦʣʦʢʫ (ʧʦʙʽʯʥʠʡ 

ʧʨʦʜʫʢʪ ʧʝʨʝʨʦʙʢʠ ʜʝʨʝʚʠʥʠ) ʜʣʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʟʚô̫ ʟʫʶʯʦʛʦ ʉɹ ʽ ʉʇ (ʾʭ 

ʜʦʜʘʶʪʴ ʚ ʢʽʣʴʢʦʩʪʽ 1,5ï3 % ʽ ʩʫʰʘʪʴ ʧʨʠ 160 ï 180Á ʉ). 

ɼʝʢʩʪʨʠʥ ï ʧʨʦʜʫʢʪ ʦʙʨʦʙʢʠ ʢʨʦʭʤʘʣʫ ʩʣʘʙʢʦʶ ʢʠʩʣʦʪʦʶ. ʁʦʛʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʟ ʽʥʰʠʤʠ ʟʚô̫ ʟʫʶʯʠʤʠ ʽ ʚ ʷʢʦʩʪʽ ʢʣʝʾʚ. 

ʆʨʛʘʥʽʯʥʽ ʪʚʝʨʜʽʶʯʽ ʟʚôʷʟʫʶʯʽ (ʛʨʫʧʘ ɸ-3). ʋ ʪʚʝʨʜʦʤʫ ʩʪʘʥʽ ʚʦʥʠ 

ʢʨʠʭʢʽ (ʢʘʥʽʬʦʣʴ), ʪʦʤʫ ʾʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʘʟʦʤ ʽʟ ʛʣʠʥʦʶ ʽ ʩʫʣʴʬʽʪʥʦʶ 

ʙʘʨʜʦ.ʁ 

ʅʝʦʨʛʘʥʽʯʥʽ ʟʚô̫ ʟʫʶʯʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʣʘʩʫ ɺ; ʥʘʡʙʽʣʴʰʝ ʨʦʟʧʦʚ-

ʩʶʜʞʝʥʽ ʬʦʨʤʦʚʘ ʛʣʠʥʘ, ʨʽʜʢʝ ʩʢʣʦ, ʮʝʤʝʥʪ, ʛʽʧʩ. 

ʈʽʜʢʝ ʩʢʣʦ - ʚʦʜʥʠʡ ʨʦʟʯʠʥ ʩʠʣʽʢʘʪʽʚ Na ʘʙʦ K ʟʤʽʥʥʦʛʦ ʩʢʣʘʜʫ 

Na2O
.nSiO2

.mH2O. ʌʦʨʤʦʚʽ ʽ ʩʪʝʨʞʥʴʦʚʽ ʩʫʤʽʰʽ ʥʘ ʨʽʜʢʦʤʫ ʩʢʣʽ ʥʘʙʫʚʘʶʪʴ 



 

 50 

ʤʽʮʥʦʩʪʽ ʜʦ 3 ʄʇʘ ʧʨʠ ʩʫʰʽʥʥʽ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 220-260Á ʉ ʘʙʦ ʭʽʤʽʯʥʦʤʫ 

ʩʫʰʽʥʥʽ ʚʫʛʣʝʢʠʩʣʠʤ ʛʘʟʦʤ ʉʆ2 (ʧʨʠʩʢʦʨʝʥʦʤʫ).  

 

ɼʦʧʦʤʽʞʥʽ ʬʦʨʤʦʚʽ ʤʘʪʝʨʽʘʣʠ 

ʎʝ ʜʦʙʘʚʢʠ, ʱʦ ʚʚʦʜʷʪʴ ʫ ʌʉ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʾʭ ʛʘʟʦʧʨʦʥʠʢʥʦʩʪʽ, 

ʧʦʜʘʪʣʠʚʦʩʪʽ, ʚʠʙʠʚʘʥʥʷ ʪʦʱʦ, ʘ ʪʘʢʦʞ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʚʚʦʜʷʪʴ ʚ ʧʨʦʪʠ-

ʧʨʠʛʘʨʥʽ ʧʦʢʨʠʪʪʷ, ʢʣʝʾ, ʧʨʠʧʠʣʠ ʽ ʪ. ʧ. 

ʇʨʦʪʠʧʨʠʛʘʨʥʽ ʜʦʙʘʚʢʠ ï ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʧʨʠʛʦʨʷʥʥʷ ʌʉ ʜʦ ʚʠʣʠʚʢʽʚ. 

ʇʨʠʛʘʨ ï ʮʝ ʤʽʮʥʝ ʟô̒ ʜʥʘʥʥʷ ʌʉ ʘʙʦ ʉʉ ʟ ʤʝʪʘʣʦʤ ʧʦʚʝʨʭʥʽ ʚʠʣʠʚʢʘ. ɺʽʥ 

ʫʪʨʫʜʥʶʻ ʦʯʠʱʝʥʥʷ ʽ ʦʙʨʦʙʢʫ ʚʠʣʠʚʢʽʚ ʨʽʟʘʥʥʷʤ. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʭʽʤʩʢʣʘʜʫ ʽ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʚʠʣʠʚʢʘ, ʚ ʷʢʦʩʪʽ ʧʨʦʪʠʧʨʠʛʘʨʥʠʭ ʜʦʙʘʚʦʢ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʘʤôʷʥʝ ʽ ʜʝʨʝʚʥʝ ʚʫʛʽʣʣʷ, ʤʘʟʫʪ, ʧʠʣʦʚʠʜʥʠʡ ʢʚʘʨʮ, 

ʛʨʘʬʽʪ. 

ɿʘʭʠʩʥʽ ʧʨʠʩʘʜʢʠ ʚʚʦʜʷʪʴ ʫ ʌʉ ʽ ʉʉ ʧʨʠ ʣʠʪʪʽ ʤʘʛʥʽʻʚʠʭ ʩʧʣʘʚʽʚ, ʷʢʽ 

ʽʥʪʝʥʩʠʚʥʦ ʦʢʠʩʣʶʶʪʴʩʷ ʧʨʠ ʟʘʣʠʚʘʥʥʽ ʽ ʟʽʪʢʥʝʥʥʽ ʟʽ ʩʪʽʥʢʘʤʠ ʬʦʨʤ ʽ 

ʩʪʝʨʞʥʽʚ (ʙʦʨʥʘ ʢʠʩʣʦʪʘ, ʩʽʨʢʘ ʩʫʙʣʽʤʦʚʘʥʘ, ʬʪʦʨʠʩʪʘ ʧʨʠʩʘʜʢʘ). 

ɼʦʙʘʚʢʠ, ʱʦ ʟʤʽʥʶʶʪʴ ʪʝʧʣʦʘʢʫʤʫʣʶʶʯʫ ʟʜʘʪʥʽʩʪʴ ʬʦʨʤ ʽ ʩʪʝʨʞʥʽʚ, 

ʚʚʦʜʷʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʧʨʘʚʣʝʥʦʛʦ ʪʚʝʨʜʥʝʥʥʷ ʚʠʣʠʚʢʘ ʘʙʦ ʦʢʨʝʤʠʭ ʡʦʛʦ 

ʯʘʩʪʠʥ. ʊʝʧʣʦʘʢʫʤʫʣʶʶʯʫ ʟʜʘʪʥʽʩʪʴ ʩʫʤʽʰʽ ʟʤʝʥʰʫʶʪʴ ʚʚʝʜʝʥʥʷʤ 

ʜʦʙʘʚʦʢ, ʷʢʽ ʟʙʽʣʴʰʫʶʪʴ ʧʦʨʠʩʪʽʩʪʴ, ʟʥʠʞʫʶʪʴ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʽ 

ʟʤʝʥʰʫʶʪʴ ʱʽʣʴʥʽʩʪʴ ʩʫʤʽʰʽ (ʪʠʨʩʘ, ʘʩʙʝʩʪ). ʅʠʤʠ ʪʘʢʦʞ ʦʙʢʣʘʜʘʶʪʴ 

ʜʦʜʘʪʢʠ, ʱʦ ʞʠʚʣʷʪʴ ʚʠʧʦʨʠ (ʱʦʙ ʚʦʥʠ ʰʚʠʜʢʦ ʥʝ ʦʩʪʠʛʘʣʠ). 

ʉʫʭʫ ʪʠʨʩʫ ʚʚʦʜʷʪʴ ʫ ʌʉ ʽ ʉʉ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʛʘʟʦʧʨʦʥʠʢʥʦʩʪʽ ʽ 

ʧʦʜʘʪʣʠʚʦʩʪʽ. 

 

ʌʦʨʤʦʚʽ ʩʫʤʽʰʽ 

ʉʢʣʘʜ ʌʉ ʽ ʉʉ ʨʽʟʥʠʡ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʜʫ ʩʧʣʘʚʫ, ʤʘʩʠ, ʪʦʚʱʠʥʠ 

ʩʪʽʥʢʠ, ʢʦʥʬʽʛʫʨʘʮʽʾ ʚʠʣʠʚʢʘ, ʚʠʤʦʛ, ʱʦ ʧʨʝʜôʷʚʣʷʶʪʴʩʷ ʜʦ ʥʴʦʛʦ, ʭʘʨʘʢ-

ʪʝʨʫ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʌʦʨʤʦʚʽ ʩʫʤʽʰʽ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʻʜʠʥʽ, 

ʦʙʣʠʮʶʚʘʣʴʥʽ, ʥʘʧʦʚʥʶʶʯʽ; ʟʘ ʩʪʘʥʦʤ ʬʦʨʤʠ ʧʝʨʝʜ ʟʘʣʠʚʘʥʥʷʤ ï ʥʘ 

ʩʫʤʽʰʽ ʜʣʷ ʬʦʨʤ, ʱʦ ʟʘʣʠʚʘʶʪʴʩʷ ʚ ʩʠʨʦʤʫ ʩʪʘʥʽ ʽ ʚ ʩʫʭʦʤʫ ʩʪʘʥʽ; ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʣʘʩʫ ʟʘʩʪʦʩʦʚʫʚʘʥʦʾ ʌʉ ï ʥʘ ʧʨʠʨʦʜʥʽ ʽ  ʩʠʥʪʝʪʠʯʥʽ. 

ʆʩʚʽʞʫʶʯʽ ʜʦʙʘʚʢʠ ï ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʦʾ ʩʫʤʽʰʽ (ʩʚʽʞʠʡ 

ʧʽʩʦʢ, ʛʣʠʥʘ, ʟʚôʷʟʫʶʯʽ ʜʦʙʘʚʢʠ). ʋ ʧʨʠʨʦʜʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʽʩʢʠ, ʷʢʽ ʧʽʩʣʷ 

ʟʚʦʣʦʞʝʥʥʷ ʽ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʷʢ ʌʉ ï ʮʝ ʧʨʠʨʦʜʥʽ 

ʩʫʤʽʰʽ (ʫ ʥʠʭ ʟʘʥʠʞʝʥʘ ʛʘʟʦʧʨʦʥʠʢʥʽʩʪʴ ʽ ʚʦʛʥʝʪʨʠʚʢʽʩʪʴ). 

ʉʠʥʪʝʪʠʯʥʽ ʩʫʤʽʰʽ ï ʚ ʷʢʽ ʛʣʠʥʫ ʚʚʦʜʷʪʴ ʫ ʚʠʛʣʷʜʽ ʩʘʤʦʩʪʽʡʥʦʾ ʜʦʙʘʚʢʠ 

(ʾʭ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ). 

ʌʦʨʤʦʚʽ ʩʫʤʽʰʽ ʜʣʷ ʚʠʣʠʚʢʽʚ ʟ ʯʘʚʫʥʫ ʽ ʩʪʘʣʽ. ʏʘʚʫʥʥʽ ʽ ʩʪʘʣʝʚʽ 

ʚʠʣʠʚʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʫ ʩʠʨʠʭ ʪʘ ʩʫʭʠʭ ʧʽʱʘʥʠʭ ʬʦʨʤʘʭ. ʉʠʨʽ ʬʦʨʤʠ 
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ʜʝʰʝʚʰʽ (ʤʘʣʠʡ ʮʠʢʣ), ʘʣʝ ʚʦʥʠ ʥʝ ʤʽʮʥʽ ʽ ʚ ʥʠʭ ʦʪʨʠʤʫʶʪʴ ʚʠʣʠʚʢʠ ʤʘʩʦʶ 

ʜʦ 3000 ʢʛ. 

ʉʫʭʽ ʬʦʨʤʠ ʟʚʠʯʘʡʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʩʝʨʝʜʥʽʭ ʪʘ ʚʝʣʠʢʠʭ ʚʠʣʠʚʢʽʚ ʚ 

ʆɺ ʽ ʄʉɺ. 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʦ-ʩʠʨʦʤʫ ʬʦʨʤ ʜʣʷ ʯʘʚʫʥʥʠʭ ʚʠʣʠʚʢʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʩʫʤʽʰʽ, ʱʦ ʤʽʩʪʷʪʴ ʤʽʮʥʦʟʚôʷʟʫʶʯʽ ʛʣʠʥʠ ʘʙʦ ʤʦʥʪʤʦʨʠʣʦʥʽʪ ʚ ʷʢʦʩʪʽ 

ʟʚôʷʟʫʶʯʦʛʦ, ʘ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ Ăʧʦ-ʩʫʭʦʤʫò - ʩʝʨʝʜʥʴʦʟʚôʷʟʫʶʯʽ ʛʣʠʥʠ. 

ʌʦʨʤʦʚʽ ʩʫʤʽʰʽ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʚʥʘʩʣʽʜʦʢ ʰʚʠʜʢʦʾ 

ʦʙʦʨʦʪʥʦʩʪʽ ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ, ʪʝʢʫʯʽʩʪʴ, ʛʘʟʦʧʨʦʥʠʢʥʽʩʪʴ. ʎʝ 

ʜʦʩʷʛʘʻʪʴʩʷ: ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʚʠʭʽʜʥʠʭ ʢʚʘʨʮʝʚʠʭ ʧʽʩʢʽʚ 1ʂ, 

2ʂ, ʤʦʥʪʤʦʨʠʣʦʥʽʪʦʚʠʭ ʚʠʩʦʢʦʤʽʮʥʠʭ ʛʣʠʥ ʽ ʩʧʝʮʽʘʣʴʥʠʭ ʜʦʙʘʚʦʢ; 

ʜʦʪʨʠʤʫʚʘʥʥʷʤ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʩʫʤʽʰʝʡ ʽ 

ʚʚʝʜʝʥʥʷʤ ʦʩʚʽʞʘʶʯʠʭ ʜʦʙʘʚʦʢ.           

ʌʉ ʜʣʷ ʩʪʘʣʝʚʠʭ ʚʠʣʠʚʢʽʚ ʚʤʽʱʫʶʪʴ 95 % ʧʽʩʢʫ 1ʂ ʘʙʦ 2ʂ ʟ SiO2  ʽ 

ʚʦʛʥʝʪʨʠʚʢʽ ʛʣʠʥʠ ʧʝʨʰʦʛʦ ʩʦʨʪʫ 1-ʦʾ ʛʨʫʧʠ, ʪʦʤʫ ʱʦ ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʘʣʠʚʘʥʥʷ ʩʪʘʣʽ ʚʠʱʘ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʣʠʚʘʥʥʷ ʯʘʚʫʥʫ. 

ʌʦʨʤʦʚʽ ʩʫʤʽʰʽ ʜʣʷ ʧʨʠʩʢʦʨʝʥʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʦʨʤ ʟ ʧʦʚʝʨʭʥʝʚʠʤ 

ʧʽʜʩʫʰʫʚʘʥʥʷʤ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʆɺ ʽ ʉɺ ʜʣʷ ʩʝʨʝʜʥʽʭ ʽ ʢʨʫʧʥʠʭ ʬʦʨʤ. ɺʦʥʠ 

ʚʢʣʶʯʘʶʪʴ ʦʨʛʘʥʽʯʥʽ ʉɹ ʘʙʦ ʉʇ (ʧʨʠ ʧʽʜʩʫʰʫʚʘʥʥʽ ʛʘʨʷʯʠʤʠ ʛʘʟʘʤʠ) ʘʙʦ 

ʥʝʦʨʛʘʥʽʯʥʽ ï ʨʽʜʢʝ ʩʢʣʦ (ʧʨʠ ʧʽʜʩʫʰʫʚʘʥʥʽ ʧʨʦʧʫʩʢʘʥʥʷʤ ʉʆ2) ʟʚôʷʟʫʶʯʽ. 

ʇʣʘʩʪʠʯʥʽ ʩʘʤʦʪʚʝʨʜʽʶʯʽ ʩʫʤʽʰ ̔(ʇʉʉ) ʥʘ ʦʩʥʦʚʽ ʨʽʜʢʦʛʦ ʩʢʣʘ (5,5 %) ʽ 

ʧʝʨʝʜ ʬʦʨʤʫʚʘʥʥʷʤ ʜʦʜʘʶʪʴ 2-5 % ʬʝʨʦʭʨʦʤʦʚʦʛʦ ʰʣʘʢʫ ï ʟʘʪʚʝʨʜʥʠʢʘ. 

ʏʝʨʝʟ 30 ʭʚ ʬʦʨʤʫ  ʤʦʞʥʘ ʬʘʨʙʫʚʘʪʠ, ʘ ʯʝʨʝʟ 4-6 ʛʦʜʠʥ ï ʟʘʣʠʚʘʪʠ ʤʝʪʘʣʦʤ 

(ʙʝʟ ʧʽʜʩʫʰʢʠ). ɿʘʩʪʦʩʦʚʫʶʪʴ ʫ ʉɺ.  

ʈʽʜʢʽ ʩʘʤʦʪʚʝʨʜʽʶʯʽ ʩʫʤʽʰʽ (ʈʉʉ) ʜʣʷ ʆɺ ʽ ʄʉɺ ʥʝ ʧʦʪʨʝʙʫʶʪʴ 

ʫʱʽʣʴʥʝʥʥʷ. ɰʭ ʱʝ ʥʘʟʠʚʘʶʪʴ Ăʥʘʣʠʚʥʠʤʠò, ʪʦʤʫ ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʚʠʩʦʢʫ 

ʨʽʜʢʦʪʝʢʫʯʽʩʪʴ. ʏʝʨʝʟ 20-30 ʭʚ ʧʽʩʣʷ ʟʘʣʠʚʘʥʥʷ ʩʫʤʽʰʽ ʤʦʜʝʣʴ ʘʙʦ ʩʪʝʨʞʝʥʴ 

ʤʦʞʥʘ ʚʠʪʷʛʫʚʘʪʠ. ɿʘʣʠʚʘʥʥʷ ʯʝʨʝʟ 4 ï 6 ʛ. 

ʍʦʣʦʜʥʦʪʚʝʨʜʽʶʯʽ ʩʫʤʽʰʽ (ʍʊʉ) ʥʘ ʦʩʥʦʚʽ ʩʠʥʪʝʪʠʯʥʠʭ ʩʤʦʣ. 

ɿʘʩʪʦʩʦʚʫʶʪʴ ʚ ʆɺ ʽ ʉɺ. ʊʫʪ ʟʙʘʛʘʯʝʥʽ ʢʚʘʨʮʝʚʽ ʧʽʩʢʠ (ʙʝʟ ʛʣʠʥʠ). 

ɿʚôʷʟʫʶʯʠʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʢʘʨʙʘʤʽʜʦʬʫʨʘʥʦʚʽ, ʬʝʥʦʣʬʦʨʤʘʣʴʜʝʛʽʜʥʽ ʪʘ 

ʽʥʰʽ ʩʤʦʣʠ (ʛʨʫʧʘ ɹ1). ʂʘʪʘʣʽʟʘʪʦʨ ʪʚʝʨʜʥʝʥʥʷ ï ʦʨʪʦʬʦʩʬʦʨʥʘ ʢʠʩʣʦʪʘ. 

ɾʠʚʫʯʽʩʪʴ ʩʫʤʽʰʽ 10-15 ʭʚ. ʎʝ, ʟʚʠʯʘʡʥʦ, ʦʙʣʠʮʶʚʘʣʴʥʘ ʩʫʤʽʰ, ʪʦʙʪʦ ʜʣʷ 

ʢʨʫʧʥʠʭ ʽ ʩʝʨʝʜʥʽʭ ʬʦʨʤ, ʽ ʥʝ ʧʦʪʨʝʙʫʻ ʩʫʰʽʥʥʷ. ʆʜʥʘʢ ʍʊʉ ʤʘʶʪʴ ʥʠʟʴʢʫ 

ʪʝʨʤʽʯʥʫ ʩʪʽʡʢʽʩʪʴ, ʪʦʤʫ ʬʦʨʤʠ ʬʘʨʙʫʶʪʴ ʧʨʦʪʠʧʨʠʛʘʨʥʠʤʠ ʩʧʦʣʫʢʘʤʠ. 

ʍʊʉ ʪʦʢʩʠʯʥʽ ʽ ʧʦʪʨʝʙʫʶʪʴ ʜʦʙʨʦʾ ʚʝʥʪʠʣʷʮʽʾ. 

ʌʦʨʤʦʚʽ ʩʫʤʽʰʽ ʜʣʷ ʟʘʣʠʚʘʥʥʷ ʢʦʣʴʦʨʦʚʠʭ ʩʧʣʘʚʽʚ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʟʘʣʠʚʘʥʥʷ ʤʽʜʥʠʭ ʩʧʣʘʚʽʚ ʥʝ ʚʠʱʘ 1150Á ʉ, ʘ ʘʣʶʤʽʥʽʻʚʠʭ ʽ ʤʘʛʥʽʻʚʠʭ ʚ 

ʤʝʞʘʭ 750-800Á ʉ, ʪʦʤʫ ʚʦʛʥʝʪʨʠʚʢʽʩʪʴ ʩʫʤʽʰʝʡ ʤʦʞʝ ʙʫʪʠ ʥʠʞʯʦʶ. ʌʉ 

ʜʣʷ ʤʘʛʥʽʻʚʠʭ ʩʧʣʘʚʽʚ ʧʦʚʠʥʥʘ ʤʘʪʠ ʧʨʦʪʠʦʢʠʩʣʶʶʯʽ ʧʨʠʩʘʜʢʠ (ʟʚʠʯʘʡʥʦ 

5ï8 % ʬʪʦʨʠʩʪʦʾ ʧʨʠʩʘʜʢʠ ʘʙʦ 4ï5 % ʙʦʨʥʦʾ ʢʠʩʣʦʪʠ).   
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ʉʪʝʨʞʥʴʦʚʽ ʩʫʤʽʰʽ  

ʉʪʝʨʞʥʴʦʚʽ ʩʫʤʽʰʽ (ʉʉ) ʜʣʷ ʯʘʚʫʥʥʠʭ ʽ ʩʪʘʣʝʚʠʭ ʚʠʣʠʚʢʽʚ. 

ʉʪʝʨʞʥʽ ʚ ʧʨʦʮʝʩʽ ʟʘʣʠʚʘʥʥʷ ʦʪʦʯʝʥʽ ʨʦʟʧʣʘʚʦʤ, ʟʘʟʥʘʶʪʴ ʚʠʩʦʢʠʭ 

ʪʝʧʣʦʚʠʭ ʽ ʤʝʭʘʥʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʪʦʤʫ ʉʉ ʧʦʚʠʥʥʽ ʚ ʩʫʭʦʤʫ ʩʪʘʥʽ ʙʫʪʠ 

ʤʽʮʥʠʤʠ, ʟ ʪʚʝʨʜʦʶ ʧʦʚʝʨʭʥʽʩʪʶ, ʤʘʪʠ ʚʝʣʠʢʫ ʚʦʛʥʝʪʨʠʚʢʽʩʪʴ, 

ʧʦʜʘʪʣʠʚʽʩʪʴ, ʤʘʣʫ ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ (ʦʩʦʙʣʠʚʦ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʧʦ-ʩʠʨʦʤʫ), 

ʚʠʩʦʢʫ ʛʘʟʦʧʨʦʥʠʢʥʽʩʪʴ, ʤʘʣʫ ʛʘʟʦʪʚʽʨʥʫ ʟʜʘʪʥʽʩʪʴ ʽ ʜʦʙʨʝ ʚʠʙʠʚʘʪʠʩʷ. 

ɿʘ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʨʦʟʤʽʨʘʤʠ, ʢʦʥʬʽʛʫʨʘʮʽʻʶ, ʫʤʦʚʘʭ ʨʦʙʦʪʠ ʚ 

ʣʠʚʘʨʥʽʡ ʬʦʨʤʽ ʽ ʚʠʤʦʛʘʤʠ ʜʦ ʷʢʦʩʪʽ ʣʠʪʦʾ ʧʦʚʝʨʭʥʽ ʩʪʝʨʞʥʽ ʧʦʜʽʣʷʶʪʴ ʥʘ 

5 ʢʣʘʩʽʚ (1-ʥʘʡʩʢʣʘʜʥʽʰʽ, ..., 5-ʚʝʣʠʢʽ ʧʨʦʩʪʽ ʩʪʝʨʞʥʽ). ɺʠʤʦʛʠ, ʱʦ 

ʧʨʝʜôʷʚʣʷʶʪʴʩʷ ʜʦ ʩʪʝʨʞʥʽʚ, ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤ ʧʽʜʙʦʨʦʤ ʩʫʤʽʰʽ  

ʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʝʨʞʥʽʚ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʚʠʨʦʙʥʠʮʪʚʘ 

(ʆɺ, ʉɺ, ʄɺ). 

ʉʪʝʨʞʥʴʦʚʽ ʩʫʤʽʰʽ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʜʣʷ ʟʤʽʮʥʝʥʥʷ 

ʩʪʝʨʞʥʷ, ʙʫʚʘʶʪʴ ʧʽʱʘʥʦ-ʤʘʩʣʷʥʽ, ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽ ʽ ʧʽʱʘʥʦ-ʩʤʦʣʷʥʽ (ʟ 

ʰʚʠʜʢʦʪʚʝʨʜʽʶʯʠʤʠ ʩʠʥʪʝʪʠʯʥʠʤʠ ʩʤʦʣʘʤʠ). 

ʇʽʱʘʥʦ-ʤʘʩʣʷʥʽ ʽ ʧʽʱʘʥʦʛʣʠʥʠʩʪʽ ʉʉ ʤʘʶʪʴ ʟʘʜʦʚʽʣʴʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʜʝʰʝʚʽ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʨʫʯʥʦʤʫ ʽ ʤʘʰʠʥʥʦʤʫ 

ʬʦʨʤʫʚʘʥʥʽ. ʇʨʦʪʝ ʚʦʥʠ ʧʦʪʨʝʙʫʶʪʴ ʩʫʰʽʥʥʷ, ʪʦʤʫ ʾʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʆɺ ʽ 

ʄʉɺ. 

ʇʽʱʘʥʦ-ʩʤʦʣʷʥʽ ʉʉ ʧʨʠʛʦʪʦʚʣʷʶʪʴ ʟʽ ʟʚôʷʟʫʶʯʠʤʠ ï ʩʠʥʪʝʪʠʯʥʠʤʠ 

ʩʤʦʣʘʤʠ, ʱʦ ʚʭʦʜʷʪʴ ʫ ʛʨʫʧʫ ɹ-1 (ʂʌ-90, ʂʌ-35, ʆʌ-1 ʪʘ ʽʥʰʽ), ʫ ʛʨʫʧʫ  

ɹ-3 (ʩʫʣʴʬʽʪʥʦ-ʩʧʠʨʪʦʚʘ ʙʘʨʜʘ), ʘ ʪʘʢʦʞ ʫ ʛʨʫʧʫ ɸ-1 (ʧʫʣʴʚʝʨʙʘʢʝʣʽʪ  

ʇʂ-104). ʎʽ ʟʚôʷʟʫʶʯʽ ʪʚʝʨʜʽʶʪʴ ʧʨʠ 230-250Á ʉ ʟʘ ʯʘʩ ʚʽʜ 2-3 ʭʚʠʣʠʥ ʜʦ 

30-50 ʩʝʢʫʥʜ. ʉʉ ʪʚʝʨʜʽʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʤʝʪʘʣʝʚʦʤʫ ʩʪʝʨʞʥʴʦʚʦʤʫ 

ʷʱʠʢʫ, ʱʦ ʧʽʜʽʛʨʽʚʘʻʪʴʩʷ ʛʘʟʦʤ ʘʙʦ ʝʣʝʢʪʨʠʢʦʶ (Ăʛʘʨʷʯʽ ʷʱʠʢʠò). 

ʊʚʝʨʜʽʥʥʷ ʩʫʤʽʰʽ ʧʨʦʭʦʜʠʪʴ ʟʘ ʨʘʭʫʥʦʢ ʧʦʣʽʢʦʥʜʝʥʩʘʮʽʾ ʩʤʦʣ ʛʨʫʧ ɸ-1, 

ɹ-1, ɹ-3. ʇʨʠ ʮʴʦʤʫ ʩʪʝʨʞʝʥʴ ʥʘʙʫʚʘʻ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ ʜʦ 9,8 ʄʇʘ ʽ 

ʛʘʟʦʧʨʦʥʠʢʥʦʩʪʽ. ɰʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʝʨʞʥʽʚ 1ï5 ʢʣʘʩʽʚ 

ʤʘʩʦʶ ʜʦ 200 ʢʛ. ɺʦʥʠ ʜʦʨʦʛʽ ʯʝʨʝʟ ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ ʟʚôʷʟʫʶʯʠʭ. ɰʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʄɺ ʽ ɺʉɺ, ʱʦ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʾʭ 

ʚʠʛʦʪʦʚʣʝʥʥʷ. 

ʇʦʨʷʜ ʟ ʫʢʘʟʘʥʠʤʠ, ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʨʦʞʥʠʩʪʠʭ ʦʙʦʣʦʥʢʦʚʠʭ 

ʩʪʝʨʞʥʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʫʤʽʰʽ ʟʽ ʟʚôʷʟʫʶʯʠʤ ʇʂ-104- ʧʫʣʴʚʝʨʦʙʘʢʝʣʽʪʦʤ. 

ʊʘʢʽ ʩʪʝʨʞʥʽ ʪʦʯʥʽ ʽ ʤʽʮʥʽ. 

ʉʫʤʽʰʽ, ʱʦ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ. ɺʦʥʠ ʥʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʽ, ʪʦʤʫ ʱʦ ʚʠʢʣʶʯʘʻʪʴʩʷ ʥʘʛʨʽʚʘʥʥʷ, ʩʧʨʦʱʫʻʪʴʩʷ ʪʝʭʧʨʦʮʝʩ ʽ 

ʦʩʥʘʩʪʢʘ, ʩʪʝʨʞʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʛʦʪʦʚʣʝʥʽ ʥʘʚʽʪʴ ʫ ʜʝʨʝʚôʷʥʠʭ ʷʱʠʢʘʭ. 

ʍʊʉ ʥʘ ʩʠʥʪʝʪʠʯʥʠʭ ʩʤʦʣʘʭ ʚʢʣʶʯʘʶʪʴ ʟʚôʷʟʫʶʯʽ ʛʨʫʧʠ ɹ-1 

(ʢʘʨʙʘʤʽʜʥʽ, ʢʘʨʙʘʤʽʜʥʦ-ʬʫʨʘʥʦʚʽ, ʬʝʥʦʣʦʬʫʨʘʥʦʚʽ, ʬʝʥʦʣ-ʬʦʨʤʘʣʴʜʝʛʽʜʥʽ 

ʩʤʦʣʠ) ʽ ʢʘʪʘʣʽʟʘʪʦʨ (ʦʨʪʦʬʦʩʬʦʨʥʘ ʢʠʩʣʦʪʘ, ʙʝʥʟʦʩʫʣʴʬʦʢʠʩʣʦʪʠ ï ɹʉʂ, 



 

 53 

ʘʟʦʪʥʘ ʢʠʩʣʦʪʘ), ʱʦ ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩ ʪʚʝʨʜʥʝʥʥʷ ʟʚʷôʟʫʶʯʦʛʦ. ʎʽ ʩʫʤʽʰʽ 

ʤʘʶʪʴ ʚʠʩʦʢʫ ʪʝʢʫʯʽʩʪʴ ʽ ʤʽʮʥʽʩʪʴ ʧʽʩʣʷ ʪʚʝʨʜʽʥʥʷ ï 15-20 ʄʇʘ, ʜʦʙʨʫ 

ʛʘʟʦʧʨʦʥʠʢʥʽʩʪʴ, ʧʦʜʘʪʣʠʚʽʩʪʴ, ʜʦʙʨʝ ʚʠʙʠʚʘʶʪʴʩʷ. ɰʭ ʞʠʚʫʯʽʩʪʴ ï 1,5-15 

ʭʚ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʘʪʘʣʽʟʘʪʦʨʘ. ʍʊʉ ʤʘʶʪʴ ʤʝʥʰʫ ʤʽʮʥʽʩʪʴ ʥʽʞ ʪʽ, ʱʦ 

ʪʚʝʨʜʥʫʪʴ ʫ ʛʘʨʷʯʽʡ ʦʩʥʘʩʪʮʽ, ʪʦʤʫ ʾʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʩʪʝʨʞʥʽʚ 3-5 ʢʣʘʩʽʚ. 

ʊʨʠʚʘʣʽʩʪʴ ʾʭ ʪʚʝʨʜʥʝʥʥʷ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ ï ʜʝʢʽʣʴʢʘ ʛʦʜʠʥ, ʱʦ ʻ 

ʩʫʪʪʻʚʠʤ ʥʝʜʦʣʽʢʦʤ. ɰʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʉɺ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʝʨʝʜʥʽʭ ʽ 

ʚʝʣʠʢʠʭ ʚʠʣʠʚʢʽʚ. ʗʢʱʦ ʚʽʜʥʦʰʝʥʥʷ ʢʘʪʘʣʽʟʘʪʦʨʘ ʽ ʟʚôʷʟʫʶʯʦʛʦ ʚʟʷʪʠ 1:1 ʽ 

ʧʨʦʜʫʪʠ ʩʪʝʨʞʝʥʴ ʧʨʦʪʷʛʦʤ 15-30 ʩ ʛʘʨʷʯʠʤ ʧʦʚʽʪʨʷʤ, ʪʦ ʜʦ ʢʽʥʮʷ 

ʧʨʦʜʫʚʢʠ ʩʪʝʨʞʝʥʴ ʤʘʻ ʤʽʮʥʽʩʪʴ 3-4 ʄʇʘ, ʱʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ 

ʄɺ ʽ ɺʉɺ ʪʘ ʘʚʪʦʤʘʪʠʯʥʠʭ ʤʘʰʠʥʘʭ. 

ʍʊʉ ʥʘ ʩʠʣʽʢʘʪʥʠʭ ʟʚôʷʟʫʶʯʠʭ ï ʮʝ ʉʉ ʟ ʨʽʜʢʠʤ ʩʢʣʦʤ, ʷʢʽ ʚʠʩʫʰʫʶʪʴ 

ʧʨʦʜʫʚʘʥʥʷʤ ʉʆ2, ʘ ʪʘʢʦʞ ʾʭ ʤʦʞʥʘ ʟʤʽʮʥʶʚʘʪʠ ʪʝʧʣʦʚʠʤ ʩʫʰʽʥʥʷʤ. 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʝʨʞʥʽʚ ʫ ʉɺ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʶʪʴ ɾʉʉ. 

 

ʇʨʦʪʠʧʨʠʛʘʨʥʽ ʧʦʢʨʠʪʪʷ, ʧʘʩʪʠ 

ɺʦʥʠ ʦʭʦʨʦʥʷʶʪʴ ʧʦʚʝʨʭʥʶ ʚʠʣʠʚʢʘ ʚʽʜ ʧʨʠʛʘʨʫ, ʟʙʽʣʴʰʫʶʪʴ 

ʧʦʚʝʨʭʥʝʚʫ ʤʽʮʥʽʩʪʴ, ʟʥʠʞʫʶʪʴ ʰʦʨʩʪʢʽʩʪʴ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʧʨʠʛʘʨʫ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʬʘʨʙʠ, ʱʦ ʤʽʩʪʷʪʴ ʚʦʛʥʝʪʨʠʚʢʽ ʤʘʪʝʨʽʘʣʠ ʽ ʟʚôʷʟʫʶʯʽ 

ʨʝʯʦʚʠʥʠ. 

ʇʨʦʪʠʧʨʠʛʘʨʥʽ ʧʦʢʨʠʪʪʷ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʚʦʛʥʝʪʨʠʚʢʦʾ ʦʩʥʦʚʠ (ʜʣʷ 

ʯʘʚʫʥʥʠʭ ʚʠʣʠʚʢʽʚ ʜʦ 90 % ʛʨʘʬʽʪʫ, ʜʣʷ ʩʪʘʣʝʚʠʭ ʜʦ 96 % ʧʠʣʦʚʠʜʥʦʛʦ 

ʢʚʘʨʮʫ ʘʙʦ ʮʠʨʢʦʥʫ), ʟʚôʷʟʫʶʯʦʛʦ, ʨʦʟʯʠʥʥʠʢʘ ʽ ʜʦʙʘʚʦʢ. 

ɺʦʜʥʽ ʧʦʢʨʠʪʪʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʬʦʨʤ ʽ ʩʪʝʨʞʥʽʚ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ 

ʩʫʰʽʥʥʶ. ʇʦʢʨʠʪʪʷ, ʷʢʽ ʩʘʤʽ ʚʠʩʠʭʘʶʪʴ, - ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʬʦʨʤ ʽ ʩʪʝʨʞʥʽʚ 

ʟ ʩʘʤʦʪʚʝʨʜʽʶʯʠʭ ʩʫʤʽʰʝʡ. 

ɿʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʦʞ ʧʘʩʪʠ, ʟʘʤʘʟʢʠ, ʢʣʝʾ. 

ɺ ʷʢʦʩʪʽ ʨʦʟʜʽʣʶʚʘʣʴʥʦʛʦ ʧʦʢʨʠʪʪʷ (ʚʽʜ ʧʨʠʣʠʧʘʥʥʷ ʩʫʤʽʰʽ ʜʦ ʤʦʜʝʣʽ) 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʛʘʩ ʟ ʩʨʽʙʣʷʩʪʠʤ ʛʨʘʬʽʪʦʤ, ʘʙʦ ʩʫʤʽʰ ʟ 10 % ʦʣʝʾʥʦʚʦʾ 

ʢʠʩʣʦʪʠ ʽ 90 % ʛʘʩʫ, ʘʙʦ ʧʽʜʽʛʨʽʚʘʥʥʷ ʤʦʜʝʣʽ ʜʦ 40Á ʉ.  

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʌʦʨʤʦʚʽ ʤʘʪʝʨʽʘʣʠ ʽ ʩʫʤʽʰʽ. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ. 

2. ʌʦʨʤʦʚʽ ʧʽʩʢʠ. 

3. ʌʦʨʤʦʚʽ ʛʣʠʥʠ, ʟʚô̫ ʟʫʶʯʽ ʪʘ ʜʦʧʦʤʽʞʥʽ ʤʘʪʝʨʽʘʣʠ. 

4. ʌʦʨʤʦʚʽ ʩʫʤʽʰʽ ʜʣʷ ʚʠʣʠʚʢʽʚ ʟ ʯʘʚʫʥʫ ʪʘ ʩʪʘʣʽ. 

5. ʉʪʝʨʞʥʴʦʚʽ ʩʫʤʽʰʽ. 

6. ʇʨʦʪʠʧʨʠʛʘʨʥʽ ʧʦʢʨʠʪʪʷ ʪʘ ʧʘʩʪʠ. 
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2.5. ɺʠʛʦʪʦʚʣʝʥʥʷ ʣʠʚʘʨʥʠʭ ʬʦʨʤ ʪʘ ʩʪʝʨʞʥʽʚ  

 

ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ 

ʇʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʣʠʚʘʨʥʠʭ ʬʦʨʤ (ʬʦʨʤʫʚʘʥʥʷ) ʪʘ ʩʪʝʨʞʥʽʚ 

ʚʠʢʦʥʫʶʪʴ ʥʘ ʬʦʨʤʫʚʘʣʴʥʠʭ ʪʘ ʩʪʝʨʞʥʴʦʚʠʭ ʜʽʣʴʥʠʮʷʭ ʣʠʚʘʨʥʠʭ ʮʝʭʽʚ. 

ɿʘ ʚʠʜʦʤ ʟʘʩʪʦʩʦʚʫʚʘʥʦʾ ʦʧʦʢʦʚʦʾ ʦʩʥʘʩʪʢʠ ʨʦʟʨʽʟʥʷʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʚ 

ʦʧʦʢʘʭ, ʙʝʟʦʧʦʢʦʚʝ, ʚ ʛʨʫʥʪʽ ʪʘ ʢʝʩʦʥʘʭ. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʘʩʪʦʩʦʚʫʚʘʥʦʾ 

ʤʦʜʝʣʴʥʦʾ ʦʩʥʘʩʪʢʠ ʨʦʟʨʽʟʥʷʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʟʘ ʤʦʜʝʣʷʤʠ (ʚʠʪʷʛʫʚʘʥʠʤʠ, 

ʥʝʚʠʪʷʛʫʚʘʥʠʤʠ, ʨʦʟʥʽʤʥʠʤʠ, ʥʝʨʦʟʥʽʤʥʠʤʠ), ʟʘ ʰʘʙʣʦʥʘʤʠ (ʦʙʝʨʪʘʥʥʷ ʽ 

ʧʨʦʪʷʞʥʠʤʠ), ʟʘ ʷʱʠʢʘʤʠ (ʚʠʪʨʫʰʫʚʘʥʠʤʠ, ʨʦʟʥʽʤʥʠʤʠ, ʨʦʟʙʽʨʥʠʤʠ). 

ɿʘ ʩʧʦʩʦʙʦʤ ʟʤʽʮʥʝʥʥʷ ʬʦʨʤʠ ʨʦʟʨʽʟʥʷʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʟʽ ʟʤʽʮʥʝʥʥʷʤ 

ʩʫʤʽʰʽ ʫʱʽʣʴʥʝʥʥʷʤ, ʪʝʧʣʦʚʠʤ ʩʫʰʽʥʥʷʤ, ʭʽʤʽʯʥʠʤ ʪʚʝʨʜʽʥʥʷʤ, ʬʽʟʠʯʥʠʤ 

ʩʧʦʩʦʙʦʤ (ʤʘʛʥʽʪʥʠʤʠ ʩʠʣʘʤʠ, ʚʘʢʫʫʤʦʤ ʪʦʱʦ). 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ ʤʝʭʘʥʽʟʘʮʽʾ ʨʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʚʠʜʠ ʬʦʨʤʫʚʘʥʥʷ: 

ʨʫʯʥʝ (ʚ ʆɺ, ʄʉɺ), ʤʘʰʠʥʥʝ (ʚ ʉʉɺ, ʄɺ), ʘʚʪʦʤʘʪʠʯʥʝ (ʚ ʄɺ, ʨʽʜʰʝ 

ɺʉɺ). ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʩʥʘʩʪʢʫ ʪʘ ʤʘʰʠʥʠ, ʫʢʘʟʘʥʽ ʚ 

ʩʪʘʥʜʘʨʪʘʭ ʽ ʥʦʨʤʘʣʷʭ [111]. 

 

ʈʫʯʥʝ ʬʦʨʤʫʚʘʥʥʷ 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʆɺ ʪʘ ʄʉɺ ʽ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʤʦʜʝʣʷʤʠ, ʰʘʙʣʦʥʘʤʠ, ʚ 

ʛʨʫʥʪʽ, ʚ ʦʧʦʢʘʭ, ʚ ʩʪʝʨʞʥʷʭ. 

ʌʦʨʤʫʚʘʥʥʷ ʚ ʛʨʫʥʪʽ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʷʤʘʭ ʘʙʦ ʢʝʩʦʥʘʭ (ʛʣʠʙʦʢʘ ʷʤʘ ʚ 

ʧʽʜʣʦʟʽ ʮʝʭʫ, ʚʠʢʣʘʜʝʥʘ ʮʝʛʣʦʶ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʛʘʟʦʚʽʜʚʽʜʥʠʭ ʬʦʨʤʦʚʠʭ 

ʧʦʩʪʝʣʝʡ) ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʚʝʣʠʢʠʭ ʚʠʣʠʚʢʽʚ. 

 ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʘʩʠ ʪʘ ʚʠʩʦʪʠ ʚʠʣʠʚʢʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤôʷʢʽ ʪʘ 

ʪʚʝʨʜʽ ʧʦʩʪʝʣʽ. ʄôʷʢʽ ʧʦʩʪʝʣʽ (ʨʠʩ. 2.12) ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʧʣʦʩʢʠʭ ʚʠʣʠʚʢʽʚ ʥʝʚʝʣʠʢʦʾ ʚʠʩʦʪʠ; ʪʚʝʨʜʽ (ʨʠʩ. 2.13) ï ʜʣʷ ʢʨʫʧʥʠʭ 

ʚʠʩʦʢʠʭ ʚʠʣʠʚʢʽʚ.   ʌʦʨʤʫʚʘʥʥʷ   ʚ  ʛʨʫʥʪʽ  ʧʨʦʩʪʝ  ʽ  ʥʝ  ʧʦʪʨʝʙʫʻ  ʦʙʣʘʜ-

ʥʘʥʥʷ,  ʘʣʝ ʢʦʧʘʥʥʷ ʷʤ, ʧʽʜʛʦʪʦʚʢʘ ʧʦʩʪʝʣʝʡ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ï ʪʨʫʜʦʤʽʩʪʢʽ 

ʦʧʝʨʘʮʽʾ, ʚʠʩʦʢʘ ʢʚʘʣʽʬʽʢʘʮʽʷ ʬʦʨʤʫʚʘʣʴʥʠʢʽʚ, ʚʘʞʢʽ ʫʤʦʚʠ ʧʨʘʮʽ. 

ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʟʘ ʤôʷʢʦʶ ʧʦʩʪʽʣʣʶ ʟʘʩʪʦʩʦʚʫʶʪʴ (ʨʠʩ. 2.12): 1 ï 

ʤʝʪʘʣʝʚʽ ʙʨʫʩʠ, 2 ï ʜʝʨʝʚôʷʥʽ  ʨʝʡʢʠ, 3 ï ʣʽʥʽʡʢʘ, 4 ï ʥʘʧʦʚʥʶʚʘʣʴʥʘ ʩʫʤʽʰ, 

5 ï ʦʙʣʠʮʶʚʘʣʴʥʘ ʩʫʤʽʰ, 6 ï ʤʦʜʝʣʴ ʚʠʣʠʚʢʘ, 7 ï ʜʝʨʝʚôʷʥʠʡ ʙʨʫʩ, 8 ï 

ʤʦʣʦʪʦʢ, 9 ï ʚʘʪʝʨʧʘʩ, 10 ï ʚʝʥʪʠʣʷʮʽʡʥʘ ʛʦʣʢʘ, 11 ï ʣʠʚʥʠʢʦʚʘ ʯʘʰʘ, 12 ï 

ʟʣʠʚʥʠʡ ʢʘʥʘʣ. 

ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʟʘ ʪʚʝʨʜʦʶ ʧʦʩʪʽʣʣʶ ʟʘʩʪʦʩʦʚʫʶʪʴ (ʨʠʩ. 2.13): 1 ï 

ʛʘʟʦʚʽʜʚʽʜʥʘ ʪʨʫʙʘ, 2 ï ʜʨʽʙʥʠʡ ʢʦʢʩ, 3 ï ʬʦʨʤʦʚʘ ʩʫʤʽʰ, 4 ï ʢʦʢʩ ʘʙʦ 

ʢʦʢʩʦʚʠʡ ʛʘʨ (Ï 50-70 ʤʤ), 5 ï ʷʤʘ, 6 ï ʤʦʜʝʣʴ, 7 ï ʦʧʦʢʘ, 8 ï ʮʝʥʪʨʫʶʯʽ 

ʢʽʣʢʠ, 9 ï ʝʣʝʤʝʥʪ ʣʠʚʥʠʢʦʚʦʾ ʩʠʩʪʝʤʠ, 10 ï ʛʘʯʢʠ, 11 ï ʚʠʧʦʨʥʘ ʯʘʰʘ, 12 ï 

ʣʠʚʥʠʢʦʚʘ ʯʘʰʘ, 13 ï ʚʘʥʪʘʞ. 
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ʈʠʩ. 2.12. ʌʦʨʤʫʚʘʥʥʷ ʜʠʩʢʘ ʚ ʛʨʫʥʪʽ ʟʘ ʤô̫ ʢʦʶ ʧʦʩʪʽʣʣʶ 

 

ʈʠʩ. 2.13. ʌʦʨʤʫʚʘʥʥʷ ʚ ʛʨʫʥʪʽ ʟʘ ʪʚʝʨʜʦʶ ʧʦʩʪʽʣʣʶ 

 

ʆʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʢʝʩʦʥʘ ï ʩʪʚʦʨʠʪʠ ʙʝʟʧʝʯʥʽ ʫʤʦʚʠ ʧʨʠ ʟʘʣʠʚʘʥʥʽ 

ʬʦʨʤʠ ʢʨʫʧʥʦʛʦ ʚʠʣʠʚʢʘ, ʟʘʧʦʙʽʛʪʠ ʚʠʪʽʢʘʥʥʶ ʪʘ ʚʠʢʠʜʘʥʥʶ ʤʝʪʘʣʫ ʟ 

ʬʦʨʤʠ. 

ʌʦʨʤʫʚʘʥʥʷ ʚ ʦʧʦʢʘʭ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʨʦʟʥʽʤʥʠʤʠ 

ʤʦʜʝʣʷʤʠ ʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ. ʅʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʚ,̔ ʨʽʜʰʝ 

ʪʨʠ ʪʘ ʙʽʣʴʰʝ ʦʧʦʢʠ. ʊʦʤʫ ʱʦ ʦʧʦʢʠ ʮʝʥʪʨʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʠʨʽʚ (ʘ 

ʥʝ ʢʽʣʢʽʚ), ʪʦ ʚʠʣʠʚʢʠ ʪʦʯʥʽʰʽ, ʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʽʰʝ, ʥʽʞ ʫ ʛʨʫʥʪʽ. 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʬʽʛʫʨʘʮʽʾ ʤʦʜʝʣʽ, ʾʾ ʢʦʥʩʪʨʫʢʮʽʾ (ʨʦʟʥʽʤʥʘ ʯʠ 

ʥʝʨʦʟʥʽʤʥʘ), ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʬʦʨʤ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʧʨʠʡʦʤʠ: 

ʬʦʨʤʫʚʘʥʥʷ ʟ ʧʽʜʨʽʟʢʦʶ, ʟ ʬʘʣʴʰʠʚʦʶ ʦʧʦʢʦʶ, ʟ ʧʝʨʝʢʠʜʥʠʤ ʙʦʣʚʘʥʦʤ, ʟ 

ʚʽʜôʻʤʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʪʘ ʽʥʰʽ. 
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ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʟ ʧʽʜʨʽʟʢʦʶ ʘʙʦ ʧʝʨʝʢʠʜʥʠʤ ʙʦʣʚʘʥʦʤ (ʚ ʆɺ ʪʘ ʄʉɺ) 

ʯʘʩʪʦ ʤʦʞʥʘ ʚʠʢʣʶʯʠʪʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʝʨʞʥʴʦʚʠʭ ʷʱʠʢʽʚ. ʇʨʠ 

ʤʘʰʠʥʥʦʤʫ ʬʦʨʤʫʚʘʥʥʽ ʪʘʢʽ ʨʫʯʥʽ ʧʨʠʡʦʤʠ ʥʝ ʚʠʢʦʥʫʶʪʴ. 

ʌʦʨʤʫʚʘʥʥʷ ʚ ʜʚʦʭ ʦʧʦʢʘʭ ʟʘ ʨʦʟʥʽʤʥʦʁ ʤʦʜʝʣʣʶ ʧʦʢʘʟʘʥʦ ʥʘ  ʨʠʩ. 

2.14, ʜʝ: 1 ï ʤʦʜʝʣʴʥʘ ʧʣʠʪʘ, 2 ï ʧʦʣʦʚʠʥʘ ʤʦʜʝʣʽ, 3 ï ʥʠʞʥʷ ʦʧʦʢʘ,  

4 ï ʩʠʪʦ, 5 ï ʪʨʘʤʙʽʚʢʘ, 6 ï ʣʽʥʽʡʢʘ, 7 ï ʛʦʣʢʘ.  

 

 

ʈʠʩ. 2.14. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʬʦʨʤʠ ʚ ʜʚʦʭ ʦʧʦʢʘʭ 
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ɺʦʥʦ ʚʢʣʶʯʘʻ ʪʘʢʽ ʧʝʨʝʭʦʜʠ: 

ʘ)  ʫʩʪʘʥʦʚʣʝʥʥʷ ʧʦʣʦʚʠʥʠ ʤʦʜʝʣʽ ʥʘ ʧʣʠʪʫ; 

ʙ) ʧʨʠʧʠʣʶʚʘʥʥʷ ʤʦʜʝʣʽ ʧʫʜʨʦʶ ʘʙʦ ʧʨʦʪʠʨʘʥʥʷ ʛʘʩʦʤ ʟ ʤʘʟʫʪʦʤ  

(50 % + 50 %); 

ʚ)  ʧʦʢʨʠʪʪʷ ʤʦʜʝʣʽ ʦʙʣʠʮʶʚʘʣʴʥʦʶ ʩʫʤʽʰʰʶ (15ï40 ʤʤ); 

ʛ)  ʟʘʩʠʧʘʥʥʷ ʥʘʧʦʚʥʶʚʘʣʴʥʦʾ ʩʫʤʽʰʽ; 

ʞ)  ʟʛʨʽʙʘʥʥʷ ʥʘʜʣʠʰʢʦʚʦʾ ʩʫʤʽʰʽ ʣʽʥʽʡʢʦʶ;            

ʟ)  ʧʨʦʢʦʣʶʚʘʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʢʘʥʘʣʽʚ (ʚʦʥʠ ʥʝ ʜʦʭʦʜʷʪʴ ʜʦ ʤʦʜʝʣʽ 

ʥʘ 10ï15 ʤʤ); 

ʠ) ʧʦʚʦʨʦʪ ʥʠʞʥʴʦʾ ʦʧʦʢʠ ʥʘ 180Á, ʫʩʪʘʥʦʚʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʠʨʽʚ                

ʚʝʨʭʥʴʦʾ ʦʧʦʢʠ ʽ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʤʦʜʝʣʽ, ʩʪʦʷʢʘ ʪʘ ʘʥʘʣʦʛʽʯʥʝ 

ʬʦʨʤʫʚʘʥʥʷ; 

ʢ) ʚʠʪʷʛʫʚʘʥʥʷ ʤʦʜʝʣʽ ʟ ʥʘʧʽʚʬʦʨʤʠ (ʧʦʢʘʟʘʥʘ ʪʽʣʴʢʠ ʦʜʥʘ); 

ʣ) ʫʩʪʘʥʦʚʢʘ ʩʪʝʨʞʥʷ; 

ʤ) ʩʢʣʘʜʘʥʥʷ ʦʧʦʢ. 

ʑʦʙ ʨʦʟʧʣʘʚ ʥʝ ʚʠʪʽʢ ʫ ʧʣʦʱʠʥʫ ʨʦʟʥʽʤʘʥʥʷ, ʥʘ ʥʝʾ ʥʘʚʢʦʣʦ ʚʽʜʙʠʪʢʘ 

ʤʦʜʝʣʽ (ʥʘ ʚʽʜʜʘʣʽ 50ï70 ʤʤ ʽ ʙʽʣʴʰʝ) ʥʘʥʦʩʷʪʴ ʨʠʩʢʠïʧʽʜʨʽʟʢʠ , ʘ ʧʨʠ 

ʟʘʣʠʚʘʥʥʽ ʩʫʭʠʭ ʬʦʨʤ ʥʘ ʧʣʦʱʠʥʫ ʨʦʟʥʽʤʘʥʥʷ ʢʣʘʜʫʪʴ ʪʦʥʢʠʡ ʰʘʨ ʛʣʠʥʠ. 

ʆʙʨʦʙʣʝʥʫ ʬʦʨʤʫ, ʚʠʛʦʪʦʚʣʝʥʫ Ăʧʦ-ʩʠʨʦʤʫò, ʧʝʨʝʜ ʩʢʣʘʜʘʥʥʷʤ 

ʧʨʠʩʠʧʘʶʪʴ ʧʦʨʦʰʢʦʧʦʜʽʙʥʠʤ ʛʨʘʬʽʪʦʤ ʘʙʦ ʜʝʨʝʚʥʦʚʫʛʽʣʴʥʠʤ ʧʦʨʦʰʢʦʤ.  

 ʇʨʠ  ʬʦʨʤʫʚʘʥʥʽ Ăʧʦ-ʩʫʭʦʤʫò  ʧʦʚʝʨʭʥʶ  ʬʦʨʤʠ  ʥʝ  ʧʨʠʧʠʣʶʶʪʴ,  ʘ 

ʬʘʨʙʫʶʪʴ ʧʽʩʣʷ ʩʫʰʽʥʥʷ, ʧʦʢʠ ʚʦʥʘ ʥʝ ʦʩʪʠʛʣʘ. 

 

 
ʈʠʩ. 2.15. ʌʦʨʤʫʚʘʥʥʷ ʚ ʜʚʦʭ ʦʧʦʢʘʭ ʟʘ ʥʝʨʦʟʥʽʤʥʦʶ ʤʦʜʝʣʣʶ 
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ʌʦʨʤʫʚʘʥʥʷ ʚ ʜʚʦʭ ʦʧʦʢʘʭ ʟʘ ʥʝʨʦʟʥʽʤʥʦʶ ʤʦʜʝʣʣʶ (ʨʠʩ. 2.15) 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʧʨʦʩʪʠʭ ʚʠʣʠʚʢʽʚ, ʭʦʯʘ ʙ ʟ ʦʜʥʽʻʶ ʧʣʦʩʢʦʶ ʧʦʚʝʨʭʥʝʶ: 

ʘ)  ʥʝʨʦʟʥʽʤʥʘ ʤʦʜʝʣʴ; 

ʙ)  ʬʦʨʤʫʚʘʥʥʷ ʢʨʠʰʢʠ ʚ ʥʠʞʥʽʡ ʦʧʦʮʽ; 

ʚ)  ʬʦʨʤʫʚʘʥʥʷ ʫ ʚʝʨʭʥʽʡ ʦʧʦʮʽ ʟ ʣʠʚʥʠʢʦʚʦʶ ʩʠʩʪʝʤʦʶ; 

ʛ)  ʩʢʣʘʜʘʥʥʷ ʦʧʦʢ; 

ʜ)  ʚʠʣʠʚʦʢ. 

 

 

ʈʠʩ. 2.16. ʌʦʨʤʫʚʘʥʥʷ ʟ ʧʽʜʨʽʟʢʦʶ 

ʌʦʨʤʫʚʘʥʥʷ ʟ ʧʽʜʨʽʟʢʦʶ (ʨʠʩ. 2.16) ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʚ 

ʦʧʦʮʽ ʟʘ ʥʝʨʦʟʥʽʤʥʦʶ ʤʦʜʝʣʣʶ, ʷʢʘ ʥʝ ʤʘʻ ʧʣʦʱʠʥʠ, ʧʨʠʜʘʪʥʦʾ ʜʣʷ 

ʫʢʣʘʜʘʥʥʷ ʤʦʜʝʣʽ: 

ʘ) ʬʦʨʤʫʚʘʥʥʷ ʚ ʥʠʞʥʽʡ ʦʧʦʮʽ ʤʦʜʝʣʽ, ʷʢʘ ʥʝ ʤʘʻ Ăʥʝ ʟʘʪʽʥʝʥʦʾò 

ʧʦʨʦʞʥʠʥʠ (ʩʫʤʽʰ ʧʦʧʘʜʘʻ ʚ ʪʽʥʴ 1);  

ʙ)  ʧʽʜʨʽʟʫʚʘʥʥʷ ʣʘʥʮʝʪʦʤ ʩʫʤʽʰʽ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʚʠʪʷʛʥʫʪʠ ʤʦʜʝʣʴ, 

ʧʦʨʦʞʥʠʥʫ ʩʪʘʨʘʥʥʦ ʟʘʛʣʘʞʫʶʪʴ; 

ʚ)  ʟʘʩʠʧʘʥʥʷ ʚʝʨʭʥʴʦʾ ʦʧʦʢʠ (ʨʦʟʜʽʣʴʥʽ ʧʦʚʝʨʭʥʽ ʧʦʩʠʧʘʶʪʴ ʧʽʩʢʦʤ, ʘ 

ʛʣʠʙʦʢʽ ʥʘʚʽʪʴ ʧʦʢʨʠʚʘʶʪʴ ʪʦʥʢʠʤ ʧʘʧʝʨʦʤ, ʫʩʪʘʥʦʚʣʶʶʪʴ ʛʘʯʢʠ); 

ʛ)  ʩʢʣʘʜʘʥʥʷ ʬʦʨʤʠ; 

ʜ)  ʚʠʣʠʚʦʢ. 

ʌʦʨʤʫʚʘʥʥʷ ʟ ʬʘʩʦʥʥʦʶ ʤʦʜʝʣʴʥʦʶ ʧʣʠʪʦʶ (ʨʠʩ. 2.17) ʟʘʩʪʦʩʦʚʫʻʴʩʷ 

ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʚʠʣʠʚʢʽʚ ʟʘ ʥʝʨʦʟʥʽʤʥʦʶ ʤʦʜʝʣʣʶ ʟ 

ʩʢʣʘʜʥʦʶ ʧʦʚʝʨʭʥʝʶ. ɼʣʷ ʮʴʦʛʦ ʚʠʛʦʪʦʚʣʷʶʪʴ ʤʦʜʝʣʴʥʽ ʧʣʠʪʠ 1, ʚ ʷʢʽ ʧʨʠ 

ʬʦʨʤʫʚʘʥʥʽ ʫʢʣʘʜʫʶʪʴ ʤʦʜʝʣʴ 2 (ʚʦʥʘ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ, ʱʦʙ 

ʙʫʣʘ ʧʨʦʩʪʽʰʦʶ ʤʦʜʝʣʴʥʘ ʧʣʠʪʘ). ʇʨʠ ʮʴʦʤʫ ʥʝʤʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʧʽʜʨʽʟʫʚʘʪʠ ʧʦʚʝʨʭʥʶ ʨʦʟʥʽʤʘʥʥʷ ʢʦʞʥʦʾ ʚʠʛʦʪʦʚʣʶʚʘʥʦʾ ʬʦʨʤʠ. 

ʌʦʨʤʫʚʘʥʥʷ ʟ ʬʘʩʦʥʥʦʶ ʤʦʜʝʣʴʥʦʶ ʧʣʠʪʦʶ ʚʢʣʶʯʘʻ ʪʘʢʽ ʧʝʨʝʭʦʜʠ: 

ʘ)  ʬʦʨʤʫʚʘʥʥʷ ʥʠʞʥʴʦʾ ʦʧʦʢʠ; 

ʙ) ʟʥʽʤʘʥʥʷ ʤʦʜʝʣʴʥʦʾ ʧʣʠʪʠ (ʪʫʪ ʤʦʞʥʘ ʫʩʪʘʥʦʚʠʪʠ ʜʨʫʛʫ ʯʘʩʪʠʥʫ 

ʤʦʜʝʣʽ); 

ʚ)  ʬʦʨʤʫʚʘʥʥʷ ʦʩʪʘʪʦʯʥʝ. 
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ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 3-5 ʚʠʣʠʚʢʽʚ ʟʘʤʽʩʪʴ ʬʘʩʦʥʥʦʾ ʤʦʜʝʣʴʥʦʾ ʧʣʠʪʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʘʣʴʰʠʚʫ ʦʧʦʢʫ (ʥʘʧʽʚʬʦʨʤʫ), ʜʣ ̫ ʯʦʛʦ ʩʫʤʽʰ 

ʫʱʽʣʴʥʶʶʪʴ (ʨʠʩ. 2.17, ʙ), ʨʦʙʣʷʪʴ ʥʘ ʥʽʡ ʟʘʛʣʠʙʠʥʫ ʧʦ ʧʣʦʱʠʥʽ ɯ-ɯ ʽ 

ʫʩʪʘʥʦʚʣʶʶʪʴ ʫ ʥʝʾ ʤʦʜʝʣʴ (ʨʠʩ. 2.17, ʛ), ʟʘʢʨʠʚʘʶʪʴ ʚʽʢʥʘ ʙʣʷʰʘʥʠʤʠ 

ʰʘʡʙʘʤʠ ʐɹ. ʌʘʣʴʰʠʚʫ ʦʧʦʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ. ʇʨʦʮʝʩ 

ʬʦʨʤʫʚʘʥʥʷ ʟʘ ʬʘʣʴʰʠʚʦʶ ʦʧʦʢʦʶ ʚʢʣʶʯʘʻ ʪʘʢʽ ʧʝʨʝʭʦʜʠ: 

ʛ)  ʬʦʨʤʫʚʘʥʥʷ ʥʠʞʥʴʦʾ ʦʧʦʢʠ ʟʘ ʬʘʣʴʰʠʚʦʶ ʦʧʦʢʦʶ; 

ʜ) ʚʠʜʘʣʝʥʥʷ ʬʘʣʴʰʠʚʦʾ ʦʧʦʢʠ ʪʘ ʫʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʥʽʤʥʦʾ ʯʘʩʪʠʥʠ 

ʤʦʜʝʣʽ; 

ʝ)  ʦʩʪʘʪʦʯʥʝ ʬʦʨʤʫʚʘʥʥʷ. 

 

 

ʈʠʩ. 2.17. ʌʦʨʤʫʚʘʥʥʷ ʟ ʬʘʩʦʥʥʦʶ ʤʦʜʝʣʴʥʦʶ ʧʣʠʪʦʶ ʪʘ ʬʘʣʴʰʠʚʦʶ 

ʦʧʦʢʦʶ 

 

ʌʦʨʤʫʚʘʥʥʷ ʟ ʧʝʨʝʢʠʜʥʠʤ ʙʦʣʚʘʥʦʤ ʟʘ ʨʦʟʥʽʤʥʦʶ ʤʦʜʝʣʣʶ  (ʨʠʩ. 

2.18). ɺʦʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʆɺ ʥʝʚʝʣʠʢʠʭ ʚʠʣʠʚʽʚ, ʷʢʽ ʤʘʶʪʴ ʧʽʜʥʫʪʨʝʥʥʷ 

ʘʙʦ ʧʦʨʦʞʥʠʥʠ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʧʽʱʘʥʠʤʠ ʙʦʣʚʘʥʘʤʠ ʟʘʤʽʩʪʴ ʩʪʝʨʞʥʽʚ.  

ʇʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʢʘʥʘʪʥʦʛʦ ʙʣʦʢʫ ʚʢʣʶʯʘʻ ʪʘʢʽ ʧʝʨʝʭʦʜʠ: 

ʘ)  ʢʨʝʩʣʝʥʥʷ ʜʝʪʘʣʽ; 
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ʙ)  ʫʩʪʘʥʦʚʢʘ ʥʘ ʧʦʣʦʚʠʥʫ ʤʦʜʝʣʽ ʩʪʦʷʢʘ ʽ ʬʦʨʤʫʚʘʥʥʷ ʚʝʨʭʥʴʦʾ ʦʧʦʢʠ; 

ʚ)  ʨʫʯʥʝ ʧʽʜʨʽʟʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ 6, ʧʦʩʠʧʘʥʥʷ ʾʾ ʨʦʟʜʽʣʴʥʠʤ ʧʽʩʢʦʤ, 

ʫʩʪʘʥʦʚʢʘ ʜʨʫʛʦʾ ʥʘʧʽʚʤʦʜʝʣʽ ʽ ʬʦʨʤʫʚʘʥʥʷ ʙʦʣʚʘʥʘ ï ʢʽʣʴʮʷ 5 ʟ ʨʫʯʥʠʤ 

ʟʘʪʠʨʘʥʥʷʤ ʧʦʚʝʨʭʥʽ 8 ʽ ʧʦʩʠʧʘʥʥʷ ʾʾ ʨʦʟʜʽʣʴʥʠʤ ʧʽʩʢʦʤ;  

ʛ)  ʫʩʪʘʥʦʚʣʝʥʥʷ ʽ ʟʘʧʦʚʥʝʥʥʷ ʥʠʞʥʴʦʾ ʦʧʦʢʠ 11, ʾʾ ʟʥʽʤʘʥʥʷ, ʚʠʜʘ-

ʣʝʥʥʷ ʚʝʨʭʥʴʦʾ ʧʦʣʦʚʠʥʠ ʤʦʜʝʣʽ ʽ ʫʩʪʘʥʦʚʢʘ ʦʧʦʢʠ 11 ʥʘ ʧʦʧʝʨʝʜʥʻ ʤʽʩʮʝ; 

ʜ)  ʧʦʚʦʨʦʪ ʜʚʦʭ ʦʧʦʢ ʥʘ 180Á, ʟʥʽʤʘʥʥʷ ʚʝʨʭʥʴʦʾ ʦʧʦʢʠ, ʚʠʜʘʣʝʥʥʷ 

ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʤʦʜʝʣʽ (ʧʨʠ ʮʴʦʤʫ ʙʦʣʚʘʥ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʤʽʩʮʽ), 

ʦʩʪʘʪʦʯʥʝ ʩʢʣʘʜʘʥʥʷ ʬʦʨʤʠ. 

ɿʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʷ ʚ ʜʝʢʽʣʴʢʦʭ ʦʧʦʢʘʭ, ʟʘ ʰʘʙʣʦʥʦʤ, ʫ 

ʩʪʝʨʞʥʷʭ, ʟʘ ʩʢʝʣʝʪʥʠʤʠ ʤʦʜʝʣʷʤʠ, ʟʘ ʛʘʟʠʬʽʢʦʚʘʥʠʤʠ ʤʦʜʝʣʷʤʠ ʪʘ ʽʥʰʽ. 

ʇʨʠ ʨʫʯʥʦʤʫ ʬʦʨʤʫʚʘʥʥʽ ʬʦʨʤʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʰʚʠʜʢʦʪʚʝʨʜʽʶʯʠʭ (ʟ 

ʨʽʜʢʠʤ ʩʢʣʦʤ, ʇʉʉ, ʈʉʉ) ʪʘ ʭʦʣʦʜʥʦʪʚʝʨʜʽʶʯʠʭ ʩʫʤʽʰʝʡ (ʍʊʉ). 

 

 

ʈʠʩ. 2.18. ʌʦʨʤʫʚʘʥʥʷ ʟ ʧʝʨʝʢʠʜʥʠʤ ʙʦʣʚʘʥʦʤ 

 

ʄʘʰʠʥʥʝ ʬʦʨʤʫʚʘʥʥʷ  

ʁʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʉɺ ʪʘ ʄɺ. ʄʘʰʠʥʥʝ ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʴʰ 

ʧʨʦʜʫʢʪʠʚʥʝ, ʚʠʱʘ ʪʦʯʥʽʩʪʴ ʚʠʣʠʚʢʽʚ ʪʘ ʤʝʥʰʽ ʧʨʠʧʫʩʢʠ ʥʘ ʦʙʨʦʙʢʫ; 

ʤʝʭʘʥʽʟʦʚʘʥʽ ʪʨʫʜʦʤʽʩʪʢʽ ʦʧʝʨʘʮʽʾ ʫʱʽʣʴʥʝʥʥʷ ʬʦʨʤʦʚʦʾ ʩʫʤʽʰʽ ʪʘ 

ʚʠʪʷʛʘʥʥʷ ʤʦʜʝʣʝʡ. ʊʦʯʥʽʩʪʴ ʧʨʠ ʤʘʰʠʥʥʦʤʫ ʬʦʨʤʫʚʘʥʥʽ ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʚʥʘʩʣʽʜʦʢ ʪʦʯʥʽʰʠʭ ʟ ʤʝʥʰʠʤʠ ʫʢʣʦʥʘʤʠ ʤʦʜʝʣʝʡ, ʟʘʤʽʥʠ ʨʦʟʰʪʦʚʭʫʚʘʥʥʷ 

ʤʦʜʝʣʝʡ ʚʽʙʨʘʮʽʻʶ ʾʭ ʧʨʠ ʚʠʪʷʛʫʚʘʥʥʽ ʟ ʬʦʨʤʠ, ʜʦʙʨʦʛʦ ʮʝʥʪʨʫʚʘʥʥʷ ʦʧʦʢ. 

ʄʘʰʠʥʥʝ ʬʦʨʤʫʚʘʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʜʚʦʭ ʦʧʦʢʘʭ ʽ ʬʦʨʤʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʝʨʭʥʴʦʾ ʪʘ ʥʠʞʥʴʦʾ ʥʘʧʽʚʬʦʨʤ. ʅʘʧʽʚʬʦʨʤʠ ʟʚʠʯʘʡʥʦ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʘ ʨʽʟʥʠʭ ʤʘʰʠʥʘʭ, ʘ ʤʦʜʝʣʽ ʥʘ ʦʜʥʦʩʪʦʨʦʥʥʽʭ ʧʣʠʪʘʭ 
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ʢʨʽʧʣʷʪʴʩʷ ʞʦʨʩʪʢʦ. ʋ ʄʉɺ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʪʘʣʝʚʽ ʤʦʜʝʣʴʥʽ ʧʣʠʪʠ ʟ 

ʜʝʨʝʚôʷʥʠʤʠ ʚʢʣʘʜʠʰʘʤʠ, ʚ ʉɺ ï ʩʢʣʘʜʝʥʽ ʤʝʪʘʣʝʚʽ ʤʦʜʝʣʴʥʽ ʧʣʠʪʠ  

(ʨʠʩ. 2.19), ʚ ʆɺ ʽ ʄʉɺ ï ʽʥʦʜʽ ʢʦʦʨʜʠʥʘʪʥʽ ʤʦʜʝʣʴʥʽ ʧʣʠʪʠ ʟ ʨʽʟʴʙʦʚʠʤʠ ʪʘ 

ʙʘʟʦʚʠʤʠ ʦʪʚʦʨʘʤʠ. 

 

 

ʈʠʩ. 2.19. ɿʙʽʨʥʘ ʤʦʜʝʣʴʥʘ ʧʣʠʪʘ ʟ ʚʢʣʘʜʠʰʘʤʠ 

ʅʘʡʪʨʫʜʥʽʰʠʤʠ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ ʻ ʫʱʽʣʴʥʝʥʥʷ ʣʠʚʘʨʥʦʾ 

ʬʦʨʤʠ ʽ ʚʠʪʷʛʘʥʥʷ ʤʦʜʝʣʽ. ʇʨʠ ʤʘʰʠʥʥʦʤʫ ʬʦʨʤʫʚʘʥʥʽ ʚʩʝ ʚʠʢʦʥʫʻʪʴʩʷ 

ʰʚʠʜʢʦ, ʚʠʢʣʶʯʝʥʽ ʨʫʯʥʽ ʦʧʝʨʘʮʽʾ (ʧʨʦʰʠʚʘʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʦʪʚʦʨʽʚ 

ʛʦʣʢʦʶ, ʧʽʜʨʽʟʫʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜôʻʤʥʠʭ ʯʘʩʪʠʥ, ʧʝʨʝʢʠʜʥʠʭ 

ʙʦʣʚʘʥʽʚ). ɿʘʩʪʦʩʦʚʫʶʪʴ ʻʜʠʥʫ ʬʦʨʤʦʚʫ ʩʫʤʽʰ ʟ ʚʠʩʦʢʦʶ ʤʽʮʥʽʩʪʶ ʽ 

ʛʘʟʦʧʨʦʥʠʢʥʽʩʪʶ. 

ʅʘ ʨʠʩ. 2.20 ʧʦʢʘʟʘʥʽ ʩʭʝʤʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʦʨʤʠ ʧʨʠ ʨʫʯʥʦʤʫ 

ʬʦʨʤʫʚʘʥʥʽ ʟ ʧʽʜʨʽʟʢʦʶ ʽ ʤʘʰʠʥʥʦʤʫ ʬʦʨʤʫʚʘʥʥʽ  (ʚʠʢʣʶʯʝʥʘ ʧʽʜʨʽʟʢʘ, 

ʣʠʚʥʠʢʦʚʽ ʢʘʥʘʣʠ ʧʨʠ ʤʘʰʠʥʥʦʤʫ ʬʦʨʤʫʚʘʥʥʽ ʚʠʢʦʥʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʦʜʝʣʝʡ, ʘ ʥʝ ʧʨʦʨʽʟʘʶʪʴ ʚʨʫʯʥʫ, ʘ ʩʪʦʷʢ ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʽ ʩʪʦʷʢʘ ʟ 

ʧʽʜʧʨʫʞʠʥʝʥʦʶ ʯʘʰʝʶ). 

ʋ ʉɺ ʜʣʷ ʩʝʨʝʜʥʽʭ ʽ ʚʝʣʠʢʠʭ ʚʠʣʠʚʢʽʚ ʽʥʦʜʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʦʙʣʠʮʶ-

ʚʘʣʴʥʫ ʽ ʥʘʧʦʚʥʶʚʘʣʴʥʫ ʩʫʤʽʰ,̔ ʚʽʜôʻʤʥʽ ʯʘʩʪʠʥʠ ʥʘ ʤʦʜʝʣʽ. 

ɼʣʷ ʫʱʽʣʴʥʝʥʥʷ ʬʦʨʤʦʚʦʾ ʩʫʤʽʰʽ ʧʨʠ ʤʘʰʠʥʥʦʤʫ ʬʦʨʤʫʚʘʥʥʽ 

ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʩʧʦʩʦʙʠ: ʧʨʝʩʫʚʘʥʥʷʤ, ʩʪʨʫʰʫʚʘʥʥʷʤ, 

ʩʪʨʫʰʫʚʘʥʥʷʤ ʟ ʜʦʧʨʝʩʫʚʘʥ-ʥʷʤ, ʧʦʚʽʪʨʷʥʠʤ ʽʤʧʫʣʴʩʦʤ ʪʘ ʧʽʩʢʦʤʝʪʥʠʡ. 

ʋʱʽʣʴʥʝʥʥʷ ʧʨʝʩʫʚʘʥʥʷʤ ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʘ ʩʧʦʩʦʙʠ: ʚʝʨʭʥʻ ʪʘ 

ʥʠʞʥʻ. ʇʨʠ ʚʝʨʭʥʴʦʤʫ ʧʨʝʩʫʚʘʥʥʽ (ʨʠʩ. 2.21, ʘ) ʧʨʝʩʦʚʘ ʢʦʣʦʜʢʘ 5 ʚʭʦʜʠʪʴ 

ʚʩʝʨʝʜʠʥʫ ʥʘʧʦʚʥʶʚʘʣʴʥʦʾ ʨʘʤʢʠ 4, ʚʠʪʠʩʢʫʶʯʠ ʌʉ ʚ ʦʧʦʢʫ. ɺʠʩʦʪʘ 

ʧʨʝʩʦʚʦʾ ʢʦʣʦʜʢʠ ʜʦʨʽʚʥʶʻ ʚʠʩʦʪʽ ʥʘʧʦʚʥʶʚʘʣʴʥʦʾ ʨʘʤʢʠ. ʇʨʠ ʚʝʨʭʥʴʦʤʫ 

ʧʨʝʩʫʚʘʥʥʽ ʧʽʜʥʽʤʘʻʪʴʩʷ ʩʪʽʣ 1 ʘʙʦ ʦʧʫʩʢʘʻʪʴʩʷ ʪʨʘʚʝʨʩʘ 6. 

ʇʨʠ ʥʠʞʥʴʦʤʫ ʧʨʝʩʫʚʘʥʥʽ (ʨʠʩ. 2.21, ʙ) ʬʦʨʤʦʚʦʾ ʩʫʤʽʰʽ, ʩʪʽʣ 1 ʟ 

ʤʦʜʝʣʣʶ 2 ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʚʛʦʨʫ ʚʽʜʥʦʩʥʦ ʨʘʤʢʠ 5 ̔  ʚ ʦʧʦʮʽ 3 ʫʪʚʦʨʶʻʪʴʩʷ 

ʧʦʨʦʞʥʠʥʘ. ʂʦʣʠ ʦʧʦʢʘ ʥʘʧʦʚʥʝʥʘ ʩʫʤʽʰʰʶ, ʥʘʜ ʥʝʶ ʫʩʪʘʥʦʚʣʶʶʪʴ 

ʥʝʨʫʭʦʤʫ ʪʨʘʚʝʨʩʫ 4. ɺʝʨʭʥʻ ʧʨʝʩʫʚʘʥʥʷ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʛʽʨʰʝ ʫʱʽʣʴʥʝʥ ̫
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ʩʫʤʽʰʽ ʙʽʣʷ ʤʦʜʝʣʽ, ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʯʘʩʪʽʰʝ, ʪʦʤʫ ʱʦ ʚʦʥʦ ʧʨʦʩʪʽʰʝ ʽ 

ʤʝʥʰʠʡ ʟʥʦʩ ʤʘʰʠʥʠ ʚʽʜ ʪʝʨʪʷ ʦʙ 

ʘʙʨʘʟʠʚʥʫ ʩʫʤʽʰ, ʥʽʞ ʧʨʠ ʥʠʞʥʴʦʤʫ 

ʧʨʝʩʫʚʘʥʥʽ. 

ʑʽʣʴʥʽʩʪʴ ʥʝʫʱʽʣʴʥʝʥʦʾ ʌʉ 

ʧʨʠʙʣʠʟʥʦ 1 - 1,1 ʛ/ʩʤ3, ʘ ʫʱʽʣʴʥʝʥʦʾ 

ï 1,4 - 1,6 ʛ/ʩʤ3 . 

ɼʣʷ ʨʽʚʥʦʤʽʨʥʦʛʦ ʫʱʽʣʴʥʝʥʥʷ 

ʌʉ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʝʩʫʚʘʥʥʷ ʟ 

ʚʽʙʨʘʮʽʻʶ, ʧʽʜʚʠʱʫʶʪʴ ʪʠʩʢ ʧʨʝʩʫ-

ʚʘʥʥʷ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʦʬʽʣʴʥʽ 

ʢʦʣʦʜʢʠ (ʨʠʩ. 2.22, ʘ, ʙ), ʪʘ 

ʙʘʛʘʪʦʧʣʫʥʞʝʨʥʽ ʧʨʝʩʦʚʽ ʢʦʣʦʜʢʠ 

(ʨʠʩ. 2.22, ʚ), ʷʢʽ ʧʨʘʮʶʶʪʴ ʟʘ 

ʧʨʠʥʮʠʧʦʤ ʛʽʜʨʦʧʣʘʩʪʘ. 

ʇʨʠ ʫʱʽʣʴʥʝʥʥʽ ʩʪʨʫʰʫʚʘʥʥʷʤ 

(ʨʠʩ. 2.23) ʥʘʡʢʨʘʱʝ ʫʱʽʣʴʥʝʥʽ 

ʥʠʞʥʽ ʰʘʨʠ ʌʉ. ɼʣʷ ʫʩʫʥʝʥʥʷ 

ʤʘʣʦʛʦ ʫʱʽʣʴʥʝʥʥʷ ʚʝʨʭʥʽʭ ʰʘʨʽʚ 

ʬʦʨʤʠ ʩʪʨʫʰʫʚʘʥʥʷ ʩʫʤʽʱʫʶʪʴ ʟ 

ʧʨʝʩʫʚʘʥʥʷʤ.  

 
ʈʠʩ. 2.20. ʉʭʝʤʘ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʬʦʨʤʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʣʠʚʢʘ 

ʢʨʠʰʢʠ ʧʽʜʰʠʧʥʠʢʘ ʚʨʫʯʥʫ (ʘ) 

ʽ ʥʘ ʤʘʰʠʥʘʭ (ʙ) 

 

ʅʝʜʦʣʽʢʠ ʮʴʦʛʦ ʩʧʦʩʦʙʫ: ʰʫʤ, ʚʽʙʨʘʮʽʾ, ʚʝʣʠʢʠʡ ʯʘʩ ʫʱʽʣʴʥʝʥʥʷ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʝʩʫʚʘʥʥʷʤ. 

 

ʈʠʩ. 2.21. ʉʭʝʤʘ ʚʝʨʭʥʴʦʛʦ (ʘ), ʥʠʞʥʴʦʛʦ (ʙ) ʧʨʝʩʫʚʘʥʥʷ ʽ ʧʝʨʝʪʽʢʘʥʥʷ 

ʩʫʤʽʰʽ (ʚ) ʚ ʧʨʦʮʝʩʽ ʾʾ ʧʨʝʩʫʚʘʥʥʷ ʚ ʦʧʦʮʽ ʟ ʤʦʜʝʣʣʶ 

  

 ʉʭʝʤʘ ʫʱʽʣʴʥʝʥʥʷ ʧʦʚʽʪʨʷʥʠʤ ʽʤʧʫʣʴʩʦʤ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.24. 

ʇʦʚʽʪʨʷ ʧʽʜ ʪʠʩʢʦʤ 5-8 ʄʇʘ ʯʝʨʝʟ ʨʦʟʩʽʢʘʶʯʫ ʧʣʠʪʫ 4 ʚʭʦʜʠʪʴ ʚ ʦʧʦʢʫ 3  ʽ 

ʚʠʭʦʜʠʪʴ ʯʝʨʝʟ ʦʪʚʦʨʠ-ʚʝʥʪʠ ʚ ʥʠʞʥʽʡ ʧʣʠʪʽ 1. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʫʶʪʴ  



 

 63 

 
ʈʠʩ. 2.22. ʉʭʝʤʠ ʫʱʽʣʴʥʝʥʥʷ ʬʦʨʤ 

ʧʨʝʩʫʚʘʥʥʷʤ ʧʨʦʬʽʣʴʥʦʶ (ʘ, ʙ) ʽ 

ʙʘʛʘʪʦʧʣʫʥʞʝʨʥʦʶ   

(ʚ) ʢʦʣʦʜʢʘʤʠ 

 
ʈʠʩ. 2.23. ʋʱʽʣʴʥʝʥʥʷ                               

ʬʦʨʤʫʚʘʣʴʥʦʾ ʩʫʤʽʰʽ  

ʩʪʨʫʰʫʚʘʥʥʷʤ 

 

ʈʠʩ. 2.24. ʉʭʝʤʘ ʫʱʽʣʴʥʝʥʥʷ 

ʬʦʨʤʫʚʘʣʴʥʦʾ ʩʫʤʽʰʽ ʧʦʚʽʪʨʷʥʠʤ 

ʽʤʧʫʣʴʩʦʤ 

 

 
ʈʠʩ. 2.25. ʉʭʝʤʘ ʨʦʙʦʪʠ ʧʽʩʢʦʤʝʪʘ 

ʧʦʨʠʩʪʽ ʬʦʨʤʠ ʚʠʩʦʢʦʾ  ̔ ʨʽʚʥʦ-

ʤʽʨʥʦʾ ʱʽʣʴʥʦʩʪʽ. ʉʧʦʩʽʙ ʚʽʜʨʽʟ-

ʥʷʻʪʴʩʷ ʜʫʞʝ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢ-

ʪʠʚʥʽʩʪʶ ʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʉɺ 

ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʝʨʝʜʥʽʭ ʽ 

ʢʨʫʧʥʠʭ ʚʠʣʠʚʢʽʚ. 

ʋʱʽʣʴʥʝʥʥʷ ʧʽʩʢʦʤʝʪʦʤ (ʨʠʩ. 

2.25) ʜʦʟʚʦʣʷʻ ʧʨʠ ʦʙʝʨʪʘʭ 

ʛʦʣʦʚʢʠ 1450 ʭʚ-1 ʽ ʰʚʠʜʢʦʩʪʽ 

ʩʫʤʽʰʽ ʜʦ 16-30 ʤ/ʩ ʦʪʨʠʤʫʚʘʪʠ 

ʚʠʩʦʢʫ ʽ ʨʽʚʥʦʤʽʨʥʫ ʱʽʣʴʥʽʩʪʴ 

ʬʦʨʤʠ. ʁʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʨʫʧʥʠʭ ʽ ʦʩʦʙʣʠʚʦ 

ʢʨʫʧʥʠʭ ʚʠʣʠʚʢʽʚ ʚ ʦʧʦʢʘʭ ʥʝ 

ʤʝʥʰʠʭ 700x600 ʤʤ. ʇʨʦʜʫʢ-

ʪʠʚʥʽʩʪʴ ʡʦʛʦ ï 3-50 ʤ3/ʛ. 
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ɿʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʦʞ ʚʘʢʫʫʤʥʝ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʤʘʛʥʽʪʥʽ ʬʦʨʤʠ, 

ʙʝʟʦʧʦʢʦʚʝ ʬʦʨʤʫʚʘʥʥʷ (ʥʘ ʜʚʦʩʪʦʨʦʥʥʽʭ ʤʦʜʝʣʴʥʠʭ ʧʣʠʪʘʭ) ʟ ʥʘʩʪʫʧʥʠʤ 

ʦʜʷʛʘʥʥʷʤ ʜʝʰʝʚʦʛʦ ʞʘʢʝʪʘ (ʱʦʙ ʥʝ ʙʫʣʦ ʚʽʜʥʦʩʥʦʛʦ ʟʤʽʱʝʥʥʷ ʥʘʧʽʚʬʦʨʤ, 

ʥʘ ʤʦʜʝʣʴʥʠʭ ʧʣʠʪʘʭ ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʘʤʢʠ ʫ ʚʠʛʣʷʜʽ ʫʩʪʫʧʽʚ). 

 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʩʪʝʨʞʥʽʚ 

ʉʪʝʨʞʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʫ ʚʠʣʠʚʢʘʭ ʦʪʚʦʨʽʚ ʪʘ ʧʦʨʦʞʥʠʥ, 

ʘ ʪʘʢʦʞ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʚʠʣʠʚʢʽʚ ʟ ʧʽʜʥʫʪʨʝʥʥʷʤ. 

ʉʪʝʨʞʥʽ ʧʨʘʮʶʶʪʴ ʫ ʜʫʞʝ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ ʽ ʟʘ ʩʢʣʘʜʥʽʩʪʶ ʜʽʣʷʪʴʩʷ ʥʘ 5 

ʢʣʘʩʽʚ. 

ʉʪʝʨʞʥʽ ʧʦʚʠʥʥʽ ʤʘʪʠ ʟʥʘʢʠ, ʧʦʬʘʨʙʦʚʘʥʽ ʚ ʯʦʨʥʠʡ ʢʦʣʽʨ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʽʡʢʽʩʪʴ ʩʪʝʨʞʥʷ ʫ ʬʦʨʤʽ, ʪʦʯʥʫ ʬʽʢʩʘʮʽʶ ʡʦʛʦ ʧʦʣʦʞʝʥʥʷ, ʘ 

ʪʘʢʦʞ ʚʠʚʽʜ ʛʘʟʽʚ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʟ ʩʪʝʨʞʥʷ ʧʨʠ ʟʘʣʠʚʘʥʥʽ ʬʦʨʤʠ. ɼʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ ʩʪʝʨʞʥʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʘʨʢʘʩʠ ʟ ʜʨʦʪʫ ʘʙʦ ʯʘʚʫʥʥʽ 

(ʣʠʪʽ), ʷʢʽ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʩʪʘʪʥʶ ʤʽʮʥʽʩʪʴ ʽ ʞʦʨʩʪʢʽʩʪʴ ʩʪʝʨʞʥʷ, 

ʥʝ ʛʘʣʴʤʫʚʘʪʠ ʫʩʘʜʢʫ ʚʠʣʠʚʢʘ, ʣʝʛʢʦ ʚʠʜʘʣʷʪʠʩʷ ʟ ʚʠʣʠʚʢʘ (ʥʘʡʯʘʩʪʽʰʝ ʟ 

ʤôʷʢʦʛʦ ʚʽʜʧʘʣʝʥʦʛʦ ʜʨʦʪʫ). ʂʘʨʢʘʩʠ ʚ ʄɺ ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴ, ʘ ʟʘʩʪʦʩʦ-

ʚʫʶʪʴ ʤʽʮʥʽ ʩʪʝʨʞʥʴʦʚʽ ʩʫʤʽʰʽ. 

ʉʪʝʨʞʥʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟʘ ʥʝʨʦʟʥʽʤʥʠʤʠ ʚʠʪʨʫʰʫʚʘʥʠʤʠ ʷʱʠʢʘʤʠ, ʟʘ 

ʨʦʟʥʽʤʥʠʤʠ ʷʱʠʢʘʤʠ, ʟʘ ʷʱʠʢʘʤʠ ʟ ʚʽʜôʻʤʥʠʤʠ ʯʘʩʪʠʥʘʤʠ (ʚʢʣʘʜʠʰʘʤʠ). 

ʉʪʝʨʞʥʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʘ ʧʽʩʢʦʜʫʚʥʠʭ ʪʘ ʧʽʩʢʦʩʪʨʽʣʴʥʠʭ ʤʘʰʠʥʘʭ, ʫ 

ʟʚʠʯʘʡʥʠʭ ʪʘ ʛʘʨʷʯʠʭ ʷʱʠʢʘʭ; ʟ ʧʽʱʘʥʦ-ʨʽʜʢʦʩʢʣʷʥʠʭ ʩʫʤʽʰʝʡ, ʷʢʽ 

ʪʚʝʨʜʥʫʪʴ ʧʨʠ ʧʨʦʜʫʚʮʽ ʉʆ2, ʟ ʇʉʉ, ʟ ʍʊʉ, ʟ ʈʉʉ. 

ʅʘ ʩʪʝʨʞʥʴʦʚʠʭ ʤʘʰʠʥʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʫʤʽʰʽ ʧʦʥʠʞʝʥʦʾ ʤʽʮʥʦʩʪʽ 

ʫ ʚʦʣʦʛʦʤʫ ʩʪʘʥʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʜʦʙʨʝ ʟʘʧʦʚʥʝʥʥʷ ʷʱʠʢʘ ʧʦ ʚʩʴʦʤʫ 

ʦʙôʻʤʫ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ, ʛʘʟʦʧʨʦʥʠʢʥʦʩʪʽ ʽ ʟʤʝʥʰʝʥʥʷ ʛʘʟʦʪʚʽʨʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʩʪʝʨʞʥʽ ʩʫʰʘʪʴ, ʘ ʯʘʩʪʦ ʬʘʨʙʫʶʪʴ ʽ ʩʫʰʘʪʴ. 

ʋ ʬʦʨʤʘʭ ʩʪʝʨʞʥʽ ʯʘʩʪʦ ʢʨʽʧʣʷʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʘʣʝʚʠʭ ʥʝʦʢʠʩʣʝ-

ʥʠʭ ʞʝʨʝʙʝʡʦʢ (ʨʠʩ. 2.26). 

ʑʦʙ ʦʧʦʢʠ ʧʨʠ ʟʘʣʠʚʘʥʥʽ ʥʝ ʨʦʟʭʦʜʠʣʠʩʴ, ʾʭ ʟʢʨʽʧʣʶʶʪʴ ʩʢʦʙʘʤʠ, 

ʩʪʨʫʙʮʠʥʘʤʠ, ʢʣʘʜʫʪʴ ʥʘ ʥʠʭ ʚʘʥʪʘʞʽ ʪʦʱʦ. ʄʘʩʘ ʚʘʥʪʘʞʫ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ 

ʚʠʭʦʜʷʯʠ ʟ ʚʠʩʦʪʠ ʩʪʦʷʢʘ ʥʘʜ ʧʣʦʱʠʥʦʶ ʨʦʟʥʽʤʘʥʥʷ ʬʦʨʤʠ (ʪʦʙʪʦ ʪʠʩʢʫ  

ʩʪʦʚʧʘ ʤʝʪʘʣʫ), ʧʦʤʥʦʞʝʥʦʛʦ ʥʘ ʧʝʨʝʨʽʟ ʚʠʣʠʚʢʘ ʫ ʧʣʦʱʠʥʽ ʨʦʟʥʽʤʘʥʥʷ 

ʬʦʨʤʠ. ʊʝʭʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʝʨʞʥʽʚ ʘʥʘʣʦʛʽʯʥʠʡ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚ-

ʣʝʥʥʷ ʬʦʨʤ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ɺʠʛʦʪʦʚʣʝʥʥʷ ʣʠʚʘʨʥʠʭ ʬʦʨʤ ʪʘ ʩʪʝʨʞʥʽʚ. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ. 

2. ʉʧʦʩʦʙʠ ʨʫʯʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ. 

3. ʄʘʰʠʥʥʝ ʬʦʨʤʫʚʘʥʥʷ. 

4. ɺʠʛʦʪʦʚʣʝʥʥʷ ʩʪʝʨʞʥʽʚ. 
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ʈʠʩ. 2.26. ʂʦʥʩʪʨʫʢʮʽʾ ʞʝʨʝʙʝʡʦʢ 

 

2.6. ʃʠʚʥʠʢʦʚʽ ʩʠʩʪʝʤʠ 

 

ʊʠʧʠ ʣʠʚʥʠʢʦʚʠʭ ʩʠʩʪʝʤ 

ʃʠʚʥʠʢʦʚʦʶ ʩʠʩʪʝʤʦʶ (ʃʉ) ʥʘʟʠʚʘʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʢʘʥʘʣʽʚ ʪʘ 

ʨʝʟʝʨʚʫʘʨʽʚ, ʧʦ ʢʦʪʨʠʭ ʨʽʜʢʠʡ ʤʝʪʘʣ ʟ ʢʦʚʰʘ ʧʦʩʪʫʧʘʻ ʫ ʧʦʨʦʞʥʠʥʫ 

ʣʠʚʘʨʥʦʾ ʬʦʨʤʠ (ʃʌ). ʃʉ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʚʠʣʠʚʢʘ [111]. 

 

 

ʈʠʩ. 2.27. ɽʣʝʤʝʥʪʠ ʣʠʚʥʠʢʦʚʦʾ ʩʠʩʪʝʤʠ (ʘ) ʪʘ ʯʘʚʫʥʥʠʡ ʚʠʣʠʚʦʢ ʟ 

ʣʠʚʥʠʢʘʤʠ (ʙ) 

 

ʆʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʃʉ ʻ (ʨʠʩ. 2.27): ʣʠʚʥʠʢʦʚʘ ʚʦʨʦʥʢʘ ʘʙʦ ʯʘʰʘ 

1 ï ʮʝ ʨʝʟʝʨʚʫʘʨ, ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʨʠʡʤʘʥʥʷ ʨʽʜʢʦʛʦ ʤʝʪʘʣʫ ʟ ʢʦʚʰʘ, 

ʯʘʩʪʢʦʚʦʛʦ ʟʘʪʨʠʤʘʥʥʷ ʰʣʘʢʫ (ʫ ʯʘʰʽ) ʪʘ ʧʝʨʝʜʘʯʽ ʤʝʪʘʣʫ ʚ ʩʪʦʷʢ; ʩʪʦʷʢ 2 ï 

ʚʝʨʪʠʢʘʣʴʥʠʡ ʘʙʦ ʥʘʭʠʣʝʥʠʡ ʢʘʥʘʣ ʢʨʫʛʣʦʛʦ, ʦʚʘʣʴʥʦʛʦ ʘʙʦ ʽʥʰʦʛʦ 
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ʧʝʨʝʨʽʟʫ, ʱʦ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʝʨʝʜʘʚʘʥʥʷ ʤʝʪʘʣʫ ʟ ʯʘʰʽ (ʚʦʨʦʥʢʠ) ʜʦ 

ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʃʉ (ʰʣʘʢʦʚʣʦʚʣʶʚʘʯʘ, ʞʠʚʠʣʴʥʠʢʽʚ); ʣʠʚʥʠʢʦʚʠʡ ʭʽʜ 3, 

ʢʦʪʨʠʡ ʥʘʟʠʚʘʶʪʴ Ăʰʣʘʢʦʫʣʦʚʣʶʚʘʯʝʤò ʜʣ̫ ʯʘʚʫʥʥʦʛʦ ʣʠʪʪʷ ʽ 

Ăʢʦʣʝʢʪʦʨʦʤò ʜʣʷ ʢʦʣʴʦʨʦʚʦʛʦ ï ʮʝ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʘʥʘʣ, ʧʨʠʟʥʘʯʝʥʠʡ 

ʜʣʷ ʦʩʪʘʪʦʯʥʦʛʦ ʟʘʪʨʠʤʘʥʥʷ ʰʣʘʢʫ ʽ ʧʝʨʝʜʘʯʽ ʤʝʪʘʣʫ ʟ ʩʪʦʷʢʘ ʜʦ 

ʞʠʚʠʣʴʥʠʢʽʚ (ʡʦʛʦ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʥʫʶʪʴ ʫ ʚʝʨʭʥʽʡ ʥʘʧʽʚʬʦʨʤʽ); 

ʞʠʚʠʣʴʥʠʢʠ 4 (ʣʠʚʥʠʢʠ) ï ʮʝ ʢʘʥʘʣʠ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʝʨʝʜʘʯʽ ʤʝʪʘʣʫ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʧʦʨʦʞʥʠʥʫ ʬʦʨʤʠ; ʚʠʧʦʨ 6 ï ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʭʦʜʫ 

ʧʦʚʽʪʨʷ ʪʘ ʛʘʟʽʚ ʽ ʢʦʥʪʨʦʣʶ ʨʽʚʥʷ ʟʘʣʠʚʫ.  

ʃʠʚʥʠʢʦʚʽ ʩʠʩʪʝʤʠ ʜʽʣʷʪʴ ʥʘ ʧôʷʪʴ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ (ʨʠʩ. 2.28). 

ʘ). ɺʝʨʭʥʷ ʃʉ. ɾʠʚʠʣʴʥʠʢʠ ʧʽʜʚʦʜʷʪʴ ʘʙʦ ʫ ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ ʚʠʣʠʚʢʘ, 

ʘʙʦ ʚ ʜʦʜʘʪʦʢ, ʘʙʦ ʧʽʜ ʜʦʜʘʪʦʢ. 

ʙ). ʅʠʞʥʷ ʘʙʦ ʩʠʬʦʥʥʘ ʃʉ. ɾʠʚʠʣʴʥʠʢʠ ʧʽʜʚʦʜʷʪʴ ʫ ʥʠʞʥʶ ʯʘʩʪʠʥʫ 

ʚʠʣʠʚʢʘ. 

 

 

ʈʠʩ. 2.28. ʊʠʧʠ ʣʠʚʥʠʢʦʚʠʭ ʩʠʩʪʝʤ: 

ʘ ï ʚʝʨʭʥʷ; ʙ ï ʥʠʞʥʷ (ʩʠʬʦʥʥʘ); ʚ ï ʙʦʢʦʚʘ; ʛ ï ʷʨʫʩʥʘ (ʧʦʚʝʨʭʦʚʘ);  

ʜ ï ʚʝʨʪʠʢʘʣʴʥʦ-ʱʽʣʠʥʥʘ ( ʨʽʟʥʦʚʠʜʥʽʩʪʴ ʷʨʫʩʥʦʾ); 1 ï ʯʘʰʘ (ʚʦʨʦʥʢʘ);  

2- ʩʪʦʷʢ; 3 ï ʣʠʚʥʠʢʦʚʠʡ ʭʽʜ; 4 ï ʞʠʚʠʣʴʥʠʢ; 5 ï ʚʠʧʦʨ; 6 ï ʚʠʣʠʚʦʢ 
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ʚ). ɹʦʢʦʚʘ ʃʉ. ɾʠʚʠʣʴʥʠʢʠ ʧʽʜʚʦʜʷʪʴ ʫ ʧʣʦʱʠʥʽ ʨʦʟʥʽʤʘʥʥʷ ʬʦʨʤʠ. 

ʛ). ʗʨʫʩʥʘ (ʧʦʚʝʨʭʦʚʘ) ʃʉ. ɾʠʚʠʣʴʥʠʢʠ ʧʽʜʚʦʜʷʪʴ ʜʦ ʚʠʣʠʚʢʘ ʥʘ 

ʜʝʢʽʣʴʢʦʭ ʨʽʚʥʷʭ. ʈʽʟʥʦʚʠʜʥʽʩʪʶ ʷʨʫʩʥʦʾ ʃʉ ʻ ʚʝʨʪʠʢʘʣʴʥʦ-ʱʽʣʠʥʥʘ ʃʉ (ʜ). 

ɼʦʱʦʚʘ ʃʉ (ʥʘ ʨʠʩ. ʥʝ ʧʦʢʘʟʘʥʘ), ʢʦʣʠ ʨʦʟʧʣʘʚ ʧʽʜʚʦʜʷʪʴ ʫ ʬʦʨʤʫ 

ʟʚʝʨʭʫ ʯʝʨʝʟ ʨʷʜ ʦʪʚʦʨʽʚ ʤʘʣʦʛʦ ʜʽʘʤʝʪʨʘ, ʢʦʪʨʽ ʚʠʢʦʥʘʥʽ ʚ ʣʠʚʥʠʢʦʚʽʡ 

ʯʘʰʽ ʘʙʦ ʩʧʝʮʽʘʣʴʥʦʤʫ ʩʪʝʨʞʥʽ. 

ɿʘʚʞʜʠ ʩʪʘʨʘʶʪʴʩʷ, ʱʦʙ ʧʨʠ ʦʪʨʠʤʘʥʥʽ ʷʢʽʩʥʦʛʦ ʚʠʣʠʚʢʘ ʨʦʟʭʽʜ 

ʤʝʪʘʣʫ ʙʫʚ ʥʘʡʤʝʥʰʠʤ. 

ɺʝʨʭʥʷ ʃʉ ʥʘʡʧʨʦʩʪʽʰʘ ʟʘ ʢʦʥʩʪʨʫʢʮʽʻʶ, ʧʦʪʨʝʙʫʻ ʥʝʚʝʣʠʢʦʛʦ ʨʦʟʭʦʜʫ 

ʤʝʪʘʣʫ, ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʞʠʚʣʝʥʥʷ ʪʘ ʥʘʧʨʘʚʣʝʥʦ ʾʢʨʠʩʪʘʣ-̔ 

ʟʘʮʽʾ ʚʠʣʠʚʢʘ (ʪʦʤʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜ ʥʠʞʥʴʦʾ 

ʯʘʩʪʠʥʠ ʬʦʨʤʠ ʜʦ ʚʝʨʭʥʴʦʾ), ʘʣʝ ʧʨʠ ʧʘʜʽʥʥʽ ʤʝʪʘʣʫ ʟ ʚʠʩʦʪʠ ʨʦʟʤʠʚʘʻʪʴʩʷ 

ʬʦʨʤʘ, ʫʪʚʦʨʶʶʪʴʩʷ ʟʘʩʤʽʪʢʠ, ʤʝʪʘʣ ʨʦʟʙʨʠʟʢʫʻʪʴʩʷ ʽ ʦʢʠʩʣʶʻʪʴʩʷ, ʫ 

ʥʴʦʤʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʥʝʤʝʪʘʣʝʚʠʭ ʚʢʣʶʯʝʥʴ. ɺʝʨʭʥʷ ʃʉ ʥʝ 

ʟʘʙʝʟʧʝʯʫʻ ʟʘʪʨʠʤʫʚʘʥʥʷ ʰʣʘʢʫ. ɰʾ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʥʠʟʴʢʠʭ ʚʠʣʠʚʢʽʚ 

ʥʝʚʝʣʠʢʦʾ ʤʘʩʠ, ʧʨʦʩʪʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ, ʟ ʤʘʣʦʶ ʪʘ ʩʝʨʝʜʥʴʦʶ ʪʦʚʱʠʥʦʶ 

ʩʪʽʥʦʢ. 

ʅʠʞʥʷ ʩʠʬʦʥʥʘ ʃʉ ʟʘʙʝʟʧʝʯʫʻ ʩʧʦʢʽʡʥʝ ʟʘʧʦʚʥʝʥʥʷ ʃʌ, ʫʩʫʚʘʻ 

ʥʝʙʝʟʧʝʢʫ ʨʦʟʤʠʚʘʥʥʷ ʬʦʨʤʠ ʪʘ ʫʪʚʦʨʝʥʥʷ ʟʘʩʤʽʪʦʢ. ʆʜʥʘʢ ʥʠʞʥʽʡ ʧʽʜʚʽʜ 

ʤʝʪʘʣʫ ʩʪʚʦʨʶʻ ʥʝʩʧʨʠʷʪʣʠʚʝ ʨʦʟʧʨʠʜʽʣʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʦʙôʻʤʽ ʤʝʪʘʣʫ 

(ʛʘʨʷʯʠʡ ʤʝʪʘʣ ʧʦʩʪʫʧʘʻ ʟʥʠʟʫ), ʟʙʽʣʴʰʫʻ ʚʥʫʪʨʽʰʥʽ ʥʘʧʨʫʛʠ. ʎʷ ʃʉ 

ʩʢʣʘʜʥʘ ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ ʽ ʧʦʪʨʝʙʫʻ ʧʽʜʚʠʱʝʥʦʛʦ ʨʦʟʭʦʜʫ ʤʝʪʘʣʫ. ɰʾ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʩʝʨʝʜʥʽʭ ʪʘ ʢʨʫʧʥʠʭ ʚʠʣʠʚʢʽʚ ʚʝʣʠʢʦʾ ʤʘʩʠ ʪʘ ʚʠʩʦʪʠ ʟ 

ʪʦʚʩʪʠʤʠ ʩʪʽʥʢʘʤʠ. 

ɹʦʢʦʚʠʡ ʧʽʜʚʽʜ ʤʝʪʘʣʫ ʫ ʧʣʦʱʠʥʫ ʨʦʟʥʽʤʘʥʥʷ ʬʦʨʤʠ ʻ ʦʜʥʠʤ ʟ 

ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʩʧʦʩʦʙʽʚ ʟʘʣʠʚʘʥʥʷ ʬʦʨʤ ʨʽʟʥʠʭ ʚʠʣʠʚʢʽʚ, 

ʦʩʦʙʣʠʚʦ ʚʠʣʠʚʢʽʚ, ʫ ʢʦʪʨʠʭ ʧʣʦʱʠʥʘ ʩʠʤʝʪʨʽʾ ʩʧʽʚʧʘʜʘʻ ʟ ʧʣʦʱʠʥʦʶ 

ʨʦʟʥʽʤʘʥʥʷ ʬʦʨʤʠ. ɹʦʢʦʚʘ ʃʉ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʝʨʭʥʴʦʶ ʟʤʝʥʰʫʻ ʚʠʩʦʪʫ 

ʧʘʜʽʥʥʷ ʤʝʪʘʣʫ ʽ ʤʦʞʣʠʚʽʩʪʴ ʨʫʡʥʫʚʘʥʥʷ ʬʦʨʤʠ, ʨʘʟʦʤ ʟ ʪʠʤ ʧʦʛʽʨʰʫʻ 

ʫʤʦʚʠ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʪʘ ʟʙʽʣʴʰʫʻ ʨʦʟʭʽʜ ʤʝʪʘʣʫ. ɺʦʥʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʠʣʠʚʢʽʚ ʥʝʚʝʣʠʢʦʾ ʚʠʩʦʪʠ, ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ, ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ ʫ ʧʣʦʱʠʥʽ 

ʨʦʟʥʽʤʘʥʥʷ. ʐʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʤʘʰʠʥʥʦʤʫ ʬʦʨʤʫʚʘʥʥʽ ʽ ʾʾ ʣʝʛʢʦ 

ʚʠʢʦʥʘʪʠ. 

ʗʨʫʩʥʘ ʃʉ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʢʨʫʧʥʠʭ ʚʘʞʢʠʭ ʚʠʣʠʚʢʽʚ. ɺʦʥʘ 

ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʝ ʞʠʚʣʝʥʥʷ ʚʠʣʠʚʢʽʚ, ʥʽʞ ʩʠʬʦʥʥʘ ʃʉ. ʗʨʫʩʠ ʃʉ ʧʦʚʠʥʥʽ 

ʧʦʜʘʚʘʪʠ ʤʝʪʘʣ ʫ ʧʦʨʦʞʥʠʥʫ ʬʦʨʤʠ ʧʦʩʣʽʜʦʚʥʦ, ʟʥʠʟʫ ʜʦʛʦʨʠ. ɺʦʥʘ 

ʥʘʡʩʢʣʘʜʥʽʰʘ ʫ ʚʠʢʦʥʘʥʥʽ ʽ ʧʦʪʨʝʙʫʻ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʦʟʭʦʜʫ ʤʝʪʘʣʫ. 

ɺʝʨʪʠʢʘʣʴʥʦ-ʱʽʣʠʥʥʘ ʃʉ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʩʧʦʢʽʡʥʝ ʟʘʧʦʚʥʝʥʥʷ ʬʦʨʤʠ 

ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʥʘʧʨʘʚʣʝʥʦʩʪʽ ʪʚʝʨʜʽʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʣʠʪʪʷ 

ʢʦʣʴʦʨʦʚʠʭ ʩʧʣʘʚʽʚ. 
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ɼʦʱʦʚʘ ʃʉ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʜʣʷ ʚʠʣʠʚʢʽʚ ʮʠʣʽʥʜʨʠʯʥʦʾ 

ʬʦʨʤʠ. ʄʝʪʘʣ ʟ ʩʪʦʷʢʘ ʧʦʧʘʜʘʻ ʚ ʢʽʣʴʮʝʚʠʡ ʢʦʣʝʢʪʦʨ, ʟʚʽʜʢʠ ʧʦ 

ʞʠʚʠʣʴʥʠʢʘʭ ʩʪʽʢʘʻ ʫ ʧʦʨʦʞʥʠʥʫ ʬʦʨʤʠ.  ʇʨʠ ʮʴʦʤʫ ʚʽʥ ʥʝ ʧʦʚʠʥʝʥ 

ʨʦʟʙʨʠʟʢʫʚʘʪʠʩʷ, ʱʦʙ ʥʝ ʫʪʚʦʨʶʚʘʣʠʩʴ ʢʨʘʧʣʽ ʤʝʪʘʣʫ, ʢʦʪʨʽ ʥʝ ʟʚʘʨʠʣʠʩʷ ʟ 

ʚʠʣʠʚʢʦʤ, ï Ăʢʦʨʦʣʴʢʠñ. 

 

ɺʠʙʽʨ ʤʽʩʮʷ ʜʣʷ ʧʽʜʚʦʜʫ ʞʠʚʠʣʴʥʠʢʽʚ 

ʅʘ ʷʢʽʩʪʴ ʩʠʣʴʥʦ ʚʧʣʠʚʘʻ ʚʠʙʽʨ ʤʽʩʮʷ ʜʣʷ ʧʽʜʚʦʜʫ ʞʠʚʠʣʴʥʠʢʽʚ ʜʦ 

ʚʠʣʠʚʢʘ. ʇʨʠ ʮʴʦʤʫ ʩʪʘʨʘʶʪʴʩʷ ʟʘʙʝʟʧʝʯʠʪʠ ʘʙʦ ʥʘʧʨʘʚʣʝʥʝ ʪʚʝʨʜʽʥʥʷ, ʘʙʦ 

ʦʜʥʦʯʘʩʥʝ, ʨʽʚʥʦʤʽʨʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʚʠʣʠʚʢʘ. ʗʢ ʧʨʘʚʠʣʦ, 

ʞʠʚʠʣʴʥʠʢʠ ʧʽʜʚʦʜʷʪʴ ʜʦ ʧʦʚʝʨʭʦʥʴ ʚʠʣʠʚʢʘ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʦʙʨʦʙʮʽ. 

ɼʣʷ ʚʠʣʠʚʢʽʚ ʟ ʪʦʚʩʪʠʤʠ ʩʪʽʥʢʘʤʠ, ʤʘʩʠʚʥʠʤʠ ʚʫʟʣʘʤʠ, ʩʭʠʣʴʥʠʤʠ ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʫʩʘʜʦʯʥʠʭ ʨʘʢʦʚʠʥ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʥʘʧʨʘʚʣʝʥʫ ʢʨʠʩʪʘʣʽʟʘʮʽʶ, 

ʙʽʣʴʰ ʤʘʩʠʚʥʽ ʯʘʩʪʠʥʠ ʬʦʨʤʠ ʚʠʣʠʚʢʘ ʨʦʟʤʽʱʫʶʪʴ ʥʘʜ ʪʦʥʢʠʤʠ ʽ ʤʝʪʘʣ 

ʧʽʜʚʦʜʷʪʴ ʜʦ ʥʘʡʙʽʣʴʰ ʤʘʩʠʚʥʠʭ ʯʘʩʪʠʥ ʚʠʣʠʚʢʘ. ʊʘʢʠʡ ʧʽʜʚʽʜ ʧʽʜʩʠʣʶʻ 

ʝʬʝʢʪ ʥʘʧʨʘʚʣʝʥʦʛʦ ʪʚʝʨʜʥʝʥʥʷ. 

ʊʦʤʫ ʩʪʘʣʴ, ʷʢʘ ʤʘʻ ʚʝʣʠʢʫ ʫʩʘʜʢʫ ʽ ʟʘʥʠʞʝʥʫ ʨʽʜʢʦʪʝʢʫʯʽʩʪʴ, 

ʧʽʜʚʦʜʠʪʴʩʷ ʚ ʪʦʚʩʪʽ ʧʝʨʝʨʽʟʠ, ʧʽʜ ʜʦʜʘʪʢʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʨʦʟʽʛʨʽʪʠ ʬʦʨʤʫ 

ʙʽʣʷ ʜʦʜʘʪʢʫ ʽ ʧʦʣʽʧʰʠʪʠ ʞʠʚʣʝʥʥʷ ʪʚʝʨʜʽʶʯʦʛʦ ʚʠʣʠʚʢʘ. ʊʘʢʠʡ ʧʽʜʚʽʜ 

ʩʧʣʘʚʫ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʩʧʝʮʽʘʣʴʥʠʭ ʙʨʦʥʟ, ʣʘʪʫʥʝʡ, ʜʝʷʢʠʭ 

ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ. 

ʆʜʥʦʯʘʩʥʝ ʪʘ ʨʽʚʥʦʤʽʨʥʝ ʪʚʝʨʜʥʝʥʥʷ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʣʠʚʢʘ 

ʜʦʩʷʛʘʻʪʴʩʷ ʧʽʜʚʦʜʦʤ ʤʝʪʘʣʫ ʚ ʪʦʥʢʽ ʯʘʩʪʠʥʠ ʚʠʣʠʚʢʘ ʽ ʚʽʜʧʦʚʽʜʥʠʤ 

ʨʦʟʤʽʱʝʥʥʷʤ ʞʠʚʠʣʴʥʠʢʽʚ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʚʠʣʠʚʢʽʚ ʚʝʣʠʢʦʾ 

ʧʨʦʪʷʞʥʦʩʪʽ ʟʽ ʩʪʽʥʢʘʤʠ ʨʽʟʥʦʾ ʪʦʚʱʠʥʠ. 

ʉʽʨʠʡ ʯʘʚʫʥ, ʷʢʠʡ ʤʘʻ ʥʝʚʝʣʠʢʫ ʫʩʘʜʢʫ, ʧʽʜʚʦʜʠʪʴʩʷ ʚ ʪʦʥʢʽ ʧʝʨʝʨʽʟʠ 

ʬʦʨʤʠ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʰʚʠʜʢʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ ʪʦʥʢʠʭ ʽ ʤʘʩʠʚʥʠʭ 

ʯʘʩʪʠʥ ʚʠʨʽʚʥʶʻʪʴʩʷ, ʟʥʠʞʫʻʪʴʩʷ ʥʝʙʝʟʧʝʢʘ ʧʦʷʚʠ ʚʥʫʪʨʽʰʥʽʭ ʥʘʧʨʫʛ. 

ʄʘʛʥʽʻʚʽ ʩʧʣʘʚʠ, ʷʢʽ ʤʘʶʪʴ ʧʦʥʠʞʝʥʫ ʨʽʜʢʦʪʝʢʫʯʽʩʪʴ, ʧʽʜʚʦʜʷʪʴ ʫ 

ʬʦʨʤʠ ʨʦʟʦʩʝʨʝʜʞʝʥʦ ʯʝʨʝʟ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʞʠʚʠʣʴʥʠʢʽʚ, ʨʦʟʤʽʱʝʥʠʭ ʟ 

ʫʩʽʭ ʙʦʢʽʚ ʚʠʣʠʚʢʘ, ʱʦʙ ʟʙʽʣʴʰʠʪʠ ʰʚʠʜʢʽʩʪʴ ʟʘʧʦʚʥʝʥʥʷ ʬʦʨʤʠ ʽ ʫʩʫʥʝʥʥʷ 

ʥʝʜʦʣʠʚʽʚ. 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʣʠʚʢʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʣʠʚʥʠʢʦʚʽ ʩʠʩʪʝʤʠ, ʷʢʽ 

ʟʚʫʞʫʶʪʴʩʷ  ï Fʩʪ  >  Fʰʣ  >  Fʞʠʚ,  ʽ ʷʢʽ ʨʦʟʰʠʨʶʶʪʴʩʷ ï Fʩʪ  <  Fʰʣ  < Fʞʠʚ, ʜʝ 

Fʩʪ , Fh ʣ , Fʞʠʚ, ʚʽʜʧʦʚʽʜʥʦ, ʧʝʨʝʨʽʟʠ ʩʪʦʷʢʘ, ʰʣʘʢʦʫʣʦʚʣʶʚʘʯʘ, ʞʠʚʠʣʴʥʠʢʽʚ. 

ʃʉ, ʷʢʽ ʟ ʚʫʞʫʶʪʴʩʷ, ʢʨʘʱʝ ʫʣʦʚʣʶʶʪʴ ʰʣʘʢ, ʟʤʝʥʰʫʶʪʴ ʽʥʞʝʢʮʽʶ 

(ʧʽʜʩʤʦʢʪʫʚʘʥʥʷ) ʧʦʚʽʪʨʷ, ʟʙʽʣʴʰʫʶʪʴ ʰʚʠʜʢʽʩʪʴ ʧʨʦʭʦʜʞʝʥʥʷ ʤʝʪʘʣʫ 

ʯʝʨʝʟ ʢʘʥʘʣʠ ʃʉ. ɰʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʣʠʪʪʽ ʩʧʣʘʚʽʚ, ʷʢʽ ʥʝ ʩʭʠʣʴʥʽ ʜʦ 

ʦʢʠʩʣʝʥʥʷ, ʫʪʚʦʨʶʶʪʴ ʥʝʤʽʮʥʽ ʦʢʠʩʥʽ ʧʣʽʚʢʠ, ʪʦʙʪʦ ʧʨʠ ʣʠʪʪʽ ʯʦʨʥʠʭ 

ʤʝʪʘʣʽʚ ʪʘ ʩʧʣʘʚʽʚ. 
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ʃʉ, ʷʢʽ ʨʦʟʰʠʨʶʶʪʴʩʷ, ʟʤʝʥʰʫʶʪʴ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʤʝʪʘʣʫ, ʟʘʙʝʟʧʝ-

ʯʫʶʪʴ ʩʧʦʢʽʡʥʝ ʟʘʧʦʚʥʝʥʥʷ ʧʦʨʦʞʥʠʥʠ ʬʦʨʤʠ ʙʝʟ ʦʢʠʩʥʝʥʥʷ ʤʝʪʘʣʫ. ɰʭ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʣʠʪʪʽ ʩʧʣʘʚʽʚ, ʩʭʠʣʴʥʠʭ ʜʦ ʦʢʠʩʣʝʥʥʷ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ 

ʤʽʮʥʽ ʦʢʠʩʥʽ ʧʣʽʚʢʠ. 

 

ʈʦʟʨʘʭʫʥʦʢ ʣʠʚʥʠʢʦʚʠʭ ʩʠʩʪʝʤ 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʃʉ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʽ ʚʠʤʦʛʠ:  

- ʃʉ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʘʧʦʚʥʝʥʥʷ ʬʦʨʤʠ ʟʘ ʦʧʪʠʤʘʣʴʥʠʡ ʯʘʩ ʟ 

ʦʧʪʠʤʘʣʴʥʦʶ ʰʚʠʜʢʽʩʪʶ; 

- ʚ ʫʩʽʭ ʧʝʨʝʨʽʟʘʭ ʃʉ ʪʠʩʢ ʛʘʟʽʚ ʧʦʚʠʥʝʥ ʙʫʪʠ ʨʽʚʥʠʤ ʘʙʦ ʚʠʱʠʤ ʚʽʜ 

ʘʪʤʦʩʬʝʨʥʦʛʦ, ʱʦʙ ʚʠʢʣʶʯʠʪʠ ʧʽʜʩʤʦʢʪʫʚʘʥʥʷ ʛʘʟʽʚ; 

- ʧʨʠ ʟʘʜʘʥʽʡ ʪʨʠʚʘʣʦʩʪʽ ʟʘʣʠʚʘʥʥʷ ʰʚʠʜʢʽʩʪʴ ʤʝʪʘʣʫ, ʷʢʠʡ ʚʠʪʽʢʘʻ ʟ 

ʞʠʚʠʣʴʥʠʢʽʚ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝʚʝʣʠʢʦʶ; 

- ʃʉ ʧʦʚʠʥʥʘ ʟʘʪʨʠʤʫʚʘʪʠ ʥʝʤʝʪʘʣʝʚʽ ʚʢʣʶʯʝʥʥʷ; 

- ʨʦʟʭʽʜ ʤʝʪʘʣʫ ʥʘ ʃʉ ʧʦʚʠʥʝʥ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʠʤ. 

ʅʝʚʠʢʦʥʘʥʥʷ ʮʠʭ ʚʠʤʦʛ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʙʨʘʢ ʚʠʣʠʚʢʘ. ʌʦʨʤʘ ʧʦʚʠʥʥʘ 

ʟʘʧʦʚʥʶʚʘʪʠʩʴ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʚʘʛʦʚʦʶ ʰʚʠʜʢʽʩʪʶ ʽ ʤʽʥʽʤʘʣʴʥʦʶ 

ʣʽʥʽʡʥʦʶ ʰʚʠʜʢʽʩʪʶ ʧʦʩʪʫʧʘʥʥʷ ʤʝʪʘʣʫ ʫ ʬʦʨʤʫ. ʐʚʠʜʢʝ ʟʘʧʦʚʥʝʥʥʷ 

ʬʦʨʤʠ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʤʝʪʘʣ ʧʦʯʘʚ ʪʚʝʨʜʥʫʪʠ ʥʝ ʨʘʥʽʰʝ, ʥʽʞ 

ʙʫʜʫʪʴ ʟʘʧʦʚʥʝʥʽ ʫʩʽ ʧʦʨʦʞʥʠʥʠ ʬʦʨʤʠ, ʦʜʥʘʢ ʣʽʥʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʡʦʛʦ ʨʫʭʫ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʦʶ, ʱʦʙ ʚʠʢʣʶʯʠʪʠ ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ ʧʦʪʦʢʫ, ʱʦ 

ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʦʤʫ ʦʢʠʩʣʝʥʥʶ ʤʝʪʘʣʫ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ 

ʰʠʨʠʥʠ ʢʘʥʘʣʽʚ ʃʉ ʫ ʧʝʚʥʠʭ ʤʝʞʘʭ, ʱʦʙ ʥʝ ʟʙʽʣʴʰʫʚʘʪʠ ʩʫʪʪʻʚʦ ʨʦʟʭʽʜ 

ʤʝʪʘʣʫ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʃʉ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʟʘʣʝʞʥʦʩʪʽ, ʱʦ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʟʘʢʦʥʘʭ ʛʽʜʨʘʚʣʽʢʠ, ʝʤʧʽʨʠʯʥʽ ʬʦʨʤʫʣʠ ʪʘ ʥʦʤʦʛʨʘʤʠ. 

ʈʦʟʨʘʭʫʥʦʢ ʃʉ ʟʚʦʜʠʪʴʩʷ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʥʘʡʤʝʥʰʦʛʦ ʧʝʨʝʨʽʟʫ 

ʃʉ (ʩʪʦʷʢʘ ʘʙʦ ʞʠʚʠʣʴʥʠʢʽʚ) ʟ ʥʘʩʪʫʧʥʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ʧʣʦʱ ʧʝʨʝʨʽʟʽʚ 

ʨʝʰʪʠ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ. 

ʇʣʦʱʫ ʥʘʡʤʝʥʰʦʛʦ ʧʝʨʝʨʽʟʫ Fʥʧ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ:  

p

ʥʧ
gH

Q
F

2

1000

tmg
=   , ʩʤ2 , 

ʜʝ Q ï ʤʘʩʩʘ ʤʝʪʘʣʫ, ʷʢʠʡ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʤʽʥʽʤʘʣʴʥʠʡ ʧʝʨʝʨʽʟ, ʢʛ; 

Ű ï ʪʨʠʚʘʣʽʩʪʴ ʟʘʣʠʚʘʥʥʷ ʬʦʨʤʠ, ʩ; 

ɔ ï ʛʫʩʪʠʥʘ ʨʦʟʧʣʘʚʫ, ʛ/ʩʤ3; 

ɛ ï ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʭʦʜʫ ʃʉ, ʷʢʠʡ ʫʨʘʭʦʚʫʻ ʚʪʨʘʪʠ ʥʘ ʪʝʨʪʷ, ʧʦʚʦʨʦʪʠ; 

Hʨ ï ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʥʘʧʽʨ, ʩʤ; 

g = 980 ʩʤ/ʩ2 ï ʧʨʠʩʢʦʨʝʥʥʷ ʟʝʤʥʦʛʦ ʪʷʞʽʥʥʷ. 

ʊʨʠʚʘʣʽʩʪʴ ʟʘʣʠʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ:  

3 QS ÖÖ= dt , ʩ, 

ʜʝ ŭ ï ʧʝʨʝʚʘʞʘʶʯʘ ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ ʚʠʣʠʚʢʘ, ʤʤ; 
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S ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʽ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʚʠʣʠʚʢʘ. ɺʽʥ ʜʦʨʽʚʥʶʻ ʜʣʷ ʩʧʣʘʚʽʚ: ʯʘʚʫʥʫ ï 1,7 - 2,0; ʩʪʘʣʽ ï  0,91-1,7; 

ʤʽʜʥʠʭ ï 2,0-2,1; ʘʣʶʤʽʥʽʻʚʠʭ ï 1,7-3,0; ʤʘʛʥʽʻʚʠʭ ï 2,3-4,5. 

ɿʘ ʪʘʙʣʠʮʷʤʠ ɛ ʜʣʷ ʯʘʚʫʥʥʠʭ ʚʠʣʠʚʢʽʚ ʧʨʠ ʟʘʣʠʚʘʥʥʽ ʚ ʩʠʨʫ ʬʦʨʤʫ 

ʜʦʨʽʚʥʶʻ 0,35-0,50 ʽ ʚ ʩʫʭʫ ï 0,41-0,60; ʜʣʷ ʩʪʘʣʽ, ʚʽʜʧʦʚʽʜʥʦ, ï  0,25-0,42 ʽ 

0,30-0,50. 

ʅʘʧʽʨ Hʨ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʦʩʦʙʫ ʟʘʣʠʚʘʥʥʷ, ʪʠʧʫ ʃʉ, ʧʦʣʦʞʝʥʥʷ 

ʚʠʣʠʚʢʘ ʫ ʬʦʨʤʽ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. 

 

ʈʠʩ. 2.29. ɼʦ ʨʦʟʨʘʭʫʥʢʫ ʥʘʧʦʨʫ 

ʅʨ ʧʨʠ ʧʽʜʚʦʜʽ ʤʝʪʘʣʫ ʯʝʨʝʟ 

ʨʦʟôʻʤ ʬʦʨʤʠ 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʦʨʫ ʧʨʠ 

ʟʘʣʠʚʽ ʯʝʨʝʟ ʣʠʚʥʠʢʦʚʫ ʯʘʰʫ 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʽʚʝʥʴ 

ʤʝʪʘʣʫ Hʦ ʚ ʯʘʰʽ (ʨʠʩ. 2.29), ʘ ʧʨʠ 

ʟʘʣʠʚʽ ʯʝʨʝʟ ʚʦʨʦʥʢʫ ï ʨʽʚʝʥʴ ʤʝʪʘʣʫ 

ʚ ʢʦʚʰʽ. ʗʢ ʧʨʘʚʠʣʦ, ʚʝʣʠʯʠʥʘ 

ʥʘʧʦʨʫ ʫ ʧʨʦʮʝʩʽ ʟʘʧʦʚʥʝʥʥʷ ʬʦʨʤʠ 

ʟʤʽʥʶʻʪʴʩʷ ʚ ʟʥʘʯʥʠʭ ʤʝʞʘʭ. 

ʇʨʠ ʟʘʣʠʚʘʥʥʽ ʤʝʪʘʣʫ ʟ ʧʦʚʦ-

ʨʦʪʥʦʛʦ ʢʦʚʰʘ ʯʝʨʝʟ ʣʠʚʥʠʢʦʚʫ 

ʯʘʰʫ (ʨʠʩ. 2.29) ʯʘʩʪʠʥʘ ʬʦʨʤʠ, 

ʢʦʪʨʘ  ʨʦʟʤʽʱʝʥʘ  ʥʠʞʯʝ  ʨʽʚʥʷ 

ʧʽʜʚʦʜʫ ʤʝʪʘʣʫ, ʟʘʧʦʚʥʶʻʪʴʩʷ ʧʨʠ 

ʧʦʩʪʽʡʥʦʤʫ ʥʘʧʦʨʽ Hʦ, ʘ ʯʘʩʪʠʥʘ 

ʬʦʨʤʠ, ʷʢʘ ʨʦʟʤʽʱʝʥʘ ʚʠʱʝ ʚʽʜ 

ʨʽʚʥʷ ʧʽʜʚʦʜʫ ʤʝʪʘʣʫ, ï ʧʨʠ ʤʝʥ-

ʰʦʤʫ ʥʘʧʦʨʽ, ʷʢʠʡ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ  

Hʦ ʜʦ Hʦ - p. ʊʦʤʫ ʫ ʬʦʨʤʫʣʫ ʚʚʦʜʷʪʴ ʩʝʨʝʜʥʽʡ ʥʘʧʽʨ Hp. 

ʇʨʠ ʟʘʣʠʚʘʥʥʽ ʤʝʪʘʣʫ ʟ ʧʦʚʦʨʦʪʥʦʛʦ ʢʦʚʰʘ  ʯʘʩʪʠʥʘ ʬʦʨʤʠ, ʢʦʪʨʘ 

ʨʦʟʤʽʱʝʥʘ ʥʠʞʯʝ ʨʽʚʥʷ ʧʽʜʚʦʜʫ ʤʝʪʘʣʫ, ʟʘʧʦʚʥʶʻʪʴʩʷ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ 

ʥʘʧʦʨʽ Hʦ, ʘ ʯʘʩʪʠʥʘ ʬʦʨʤʠ, ʷʢʘ ʨʦʟʤʽʱʝʥʘ ʚʠʱʝ ʚʽʜ ʨʽʚʥʷ ʧʽʜʚʦʜʫ ʤʝʪʘʣʫ, 

ï ʧʨʠ ʤʝʥʰʦʤʫ ʥʘʧʦʨʽ, ʷʢʠʡ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ Hʦ ʜʦ Hʦ - p. ʊʦʤʫ ʫ ʬʦʨʤʫʣʫ 

ʚʚʦʜʷʪʴ ʩʝʨʝʜʥʽʡ ʥʘʧʽʨ Hp. 

ɼʣʷ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʦʛʦ ʚʠʧʘʜʢʫ ʧʽʜʚʦʜʫ ʤʝʪʘʣʫ ʫ ʧʣʦʱʠʥʽ 

ʨʦʟʥʽʤʘʥʥʷ ʬʦʨʤʠ (ʨʠʩ. 2.29) 

c

p
HH op

2

2

-= , ʩʤ, 

ʜʝ  Hʦ ï ʧʦʯʘʪʢʦʚʠʡ ʤʘʢʩʠʤʘʣʴʥʠʡ ʥʘʧʽʨ, ʩʤ;  

p ï ʚʽʜʜʘʣʴ ʚʽʜ ʥʘʡʚʠʱʦʾ ʪʦʯʢʠ ʚʠʣʠʚʢʘ ʜʦ ʨʽʚʥʷ ʧʽʜʚʦʜʫ, ʩʤ; 

c ï ʚʠʩʦʪʘ ʚʠʣʠʚʢʘ ʟʘ ʧʦʣʦʞʝʥʥʷʤ ʧʨʠ ʟʘʣʠʚʽ, ʩʤ. 

ʇʣʦʱʽ ʧʝʨʝʨʽʟʽʚ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʃʉ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

ʧʝʨʝʨʽʟʽʚ. 
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ʆʩʦʙʣʠʚʦʩʪʽ ʣʠʚʥʠʢʦʚʠʭ ʩʠʩʪʝʤ ʜʣʷ ʨʽʟʥʠʭ ʩʧʣʘʚʽʚ 

ʏʘʚʫʥ ʟʚʠʯʘʡʥʦ ʟʘʣʠʚʘʶʪʴ ʯʝʨʝʟ ʥʦʩʠʢ ʢʦʚʰʘ, ʪʦʤʫ ʚʝʣʠʢʘ 

ʚʽʨʦʛʽʜʥʽʩʪʴ ʧʦʧʘʜʘʥʥʷ ʰʣʘʢʫ ʫ ʚʠʣʠʚʦʢ. ɼʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʮʴʦʛʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʃʉ, ʱʦ ʟʚʫʞʫʶʪʴʩʷ ʽ ʢʨʘʱʝ ʫʣʦʚʣʶʶʪʴ ʰʣʘʢ, ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʣʠʚʥʠʢʦʚʽ ʯʘʰʽ ʟ ʧʝʨʝʛʦʨʦʜʢʦʶ ʘʙʦ ʧʦʨʦʛʦʤ, ʨʽʟʥʽ ʰʣʘʢʦʫʣʦʚʣʶʚʘʯʽ ʪʘ 

ʬʽʣʴʪʨʫʶʯʽ ʧʨʠʩʪʨʦʾ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʣʝʛʢʠʡ ʰʣʘʢ ʥʝ ʧʦʧʘʚ ʫ ʚʠʣʠʚʦʢ, ʡʦʛʦ 

ʯʘʩʪʠʥʢʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʩʧʣʠʚʘʪʠ ʥʘ ʧʦʚʝʨʭʥʶ ʽ ʟʘʣʠʰʘʪʠʩʷ ʚ 

ʰʣʘʢʦʚʣʦʚʣʶʚʘʯʽ. ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʪʨʠʤʘʥʥʷ ʚ ʰʣʘʢʦʚʣʦʚʣʶʚʘʯʽ ʮʠʭ 

ʯʘʩʪʠʥʦʢ, ʧʝʨʝʨʽʟ ʦʩʪʘʥʥʴʦʛʦ ʧʦʚʠʥʝʥ ʙʫʪʠ ʙʽʣʴʰʠʤ ʚʽʜ ʧʝʨʝʨʽʟʽʚ 

ʞʠʚʠʣʴʥʠʢʽʚ, ʡʦʛʦ ʜʦʚʞʠʥʘ ʚ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʙʽʣʴʰʦʶ ʚʽʜ ʚʠʩʦʪʠ. ɿ ʮʽʻʶ 

ʤʝʪʦʶ ʟʘʩʪʦʩʦʚʫʶʪʴ ʛʘʣʴʤʫʶʯʽ ʃʉ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʘʙʦ ʙʽʣʴʰʝ 

ʢʦʣʽʥ, ʨʦʟʤʽʱʝʥʠʭ ʫ ʨʽʟʥʠʭ ʥʘʧʽʚʬʦʨʤʘʭ ʽ ʧʽʜ ʢʫʪʦʤ ʦʜʠʥ ʜʦ ʜʨʫʛʦʛʦ; 

ʬʽʣʴʪʨʫʶʯʽ ʩʽʪʢʠ, ʱʦ ʟʤʝʥʰʫʶʪʴ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʤʝʪʘʣʫ, ʘʙʦ ʚʽʜʮʝʥʪʨʦʚʽ 

ʰʣʘʢʦʚʣʦʚʣʶʚʘʯʽ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʯʘʚʫʥ ʧʽʜʚʦʜʷʪʴ ʫ ʪʦʥʢʽ ʯʘʩʪʠʥʠ 

ʚʠʣʠʚʢʘ. 

ɼʣʷ ʯʘʚʫʥʫ  Fʞʠʚ : Fʰʣ : Fʩʪ = 1,0 : 1,2 : 1,4. 

ɸʥʘʣʦʛʽʯʥʝ ʚʽʜʥʦʰʝʥʥʷ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʜʣʷ ʩʪʘʣʽ. 

ʇʨʠ ʚʠʙʦʨʽ ʃʉ ʜʣʷ ʢʦʣʴʦʨʦʚʠʭ ʩʧʣʘʚʽʚ (Cu, Al , Mg), ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʟʚʝʨʪʘʶʪʴ ʥʘ ʩʧʦʢʽʡʥʝ, ʧʣʘʚʥʝ ʟʘʧʦʚʥʝʥʥʷ ʬʦʨʤʠ. ɿ ʮʽʻʶ ʤʝʪʦʶ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʃʉ, ʱʦ ʨʦʟʰʠʨʶʶʪʴʩʷ, ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʩʠʬʦʥʥʦʤʫ ʟʘʣʠʚʫ 

ʯʝʨʝʟ ʨʽʞʢʦʚʽ ʞʠʚʠʣʴʥʠʢʠ (ʨʠʩ. 2.30) ʘʙʦ ʚʝʨʪʠʢʘʣʴʥʦ-ʱʽʣʠʥʥʽ ʃʉ, ʢʦʪʨʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ y ʩʧʦʢʽʡʥʝ ʟʘʧʦʚʥʝʥʥʷ ʬʦʨʤʠ ʽ ʥʘʧʨʘʚʣʝʥʽʩʪʴ ʪʚʝʨʜʥʝʥʥʷ. 

 ɼʣʷ ʘʣʶʤʽʥʽʻʚʠʭ ʽ ʤʘʛʥʽʻʚʠʭ ʩʧʣʘʚʽʚ  

Fʩʪ : Fʢʦʣ : Fʞʠʚ = 1 : 2 : 4 (1: 3 : 6), 

ʜʣʷ ʤʽʜʥʠʭ ʩʧʣʘʚʽʚ  

Fʩʪ : Fʢʦʣ : Fʞʠʚ = 1 : 2 : 2 (1: 2 : 4 ʘʙʦ 1 : 4 : 4). 

ɿʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʩʪʦʧʦʨ-

ʥʠʭ ʢʦʚʰʽʚ (ʨʠʩ. 2.31, ʛ), ʧʨʠ 

ʟʘʣʠʚʘʥʥʽ ʩʪʘʣʽ ʫʩʫʚʘʻʪʴʩʷ ʥʝʙʝʟʧʝʢʘ 

ʧʦʧʘʜʘʥʥʷ ʰʣʘʢʫ ʫ ʚʠʣʠʚʦʢ. ʃʉ ʥʝ 

ʤʘʻ ʩʢʣʘʜʥʠʭ ʰʣʘʢʦʚʣʦʚʣʶʚʘʯʽʚ, 

ʣʠʚʥʠʢʦʚʽ ʯʘʰʽ ʟʘʤʽʥʶʶʪʴ ʚʦʨʦʥ-

ʢʘʤʠ. ʐʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʠʬʦʥ-

ʥʽ ʪʘ ʷʨʫʩʥʽ ʃʉ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʩʧʦʢʽʡʥʝ ʟʘʧʦʚʥʝʥʥʷ ʬʦʨʤʠ. ɼʣʷ 

ʚʘʞʢʠʭ ʩʪʘʣʝʚʠʭ ʚʠʣʠʚʢʽʚ ʃʉ ʯʘʩʪʦ 

ʚʠʢʦʥʫʶʪʴ ʢʝʨʘʤʽʯʥʠʤʠ.  

ɼʣʷ ʩʪʘʣʝʚʠʭ ʚʠʣʠʚʢʽʚ ʚʝʣʠʢʝ   

 

ʈʠʩ. 2.30. ʃʠʚʥʠʢʦʚʘ ʩʠʩʪʝʤʘ ʟ 

ʨʽʞʢʦʚʠʤ ʞʠʚʠʣʴʥʠʢʦʤ 

ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʜʦʜʘʪʢʠ ʪʘ ʚʠʧʦʨʠ, ʪʦʤʫ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʜʦʜʘʪʢʽʚ 

ʤʝʪʘʣ ʧʽʜʚʦʜʷʪʴ ʧʽʜ ʜʦʜʘʪʦʢ ʚʠʣʠʚʢʘ ʘʙʦ ʧʝʨʽʦʜʠʯʥʦ ʧʽʜʣʠʚʘʶʪʴ ʤʝʪʘʣ ʫ 

ʜʦʜʘʪʦʢ. 



 

 72 

 

ʈʠʩ. 2.31. ʊʠʧʠ ʣʠʚʘʨʥʠʭ ʢʦʚʰʽʚ: 

 ʘ) ï ʟ ʥʦʩʠʢʦʤ; ʙ) ï ʯʘʡʥʠʢʦʚʠʡ; ʚ) ï ʙʘʨʘʙʘʥʥʠʡ; 

ʛ) ï ʩʪʦʧʦʨʥʠʡ; 1 ï ʨʽʜʢʠʡ ʤʝʪʘʣ; 2 ï ʰʣʘʢ 

 

ɼʦʜʘʪʢʠ 

ɼʦʜʘʪʢʠ ʫʩʪʘʥʦʚʣʶʶʪʴ ʥʘʜ ʤʘʩʠʚʥʠʤʠ ʪ. ʟ. ʪʝʨʤʽʯʥʠʤʠ ʚʫʟʣʘʤʠ. ʇʨʠ 

ʮʴʦʤʫ ʮʽ ʚʫʟʣʠ ʜʣʷ ʥʘʧʨʘʚʣʝʥʦʾ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʧʦʚʠʥʥʽ ʨʦʟʤʽʱʫʚʘʪʠʩʴ 

ʟʚʝʨʭʫ, ʘ ʪʦʥʢʽ ʩʪʽʥʢʠ ï ʚʥʠʟʫ. ʊʦʤʫ ʜʦʜʘʪʢʠ ʥʘʡʯʘʩʪʽʰʝ ʨʦʟʤʽʱʫʶʪʴ 

ʟʚʝʨʭʫ, ʘʣʝ ʽʥʦʜʽ ʚʦʥʠ ʞʠʚʣʷʪʴ ʨʦʟʧʣʘʚʣʝʥʠʤ ʤʝʪʘʣʦʤ ʤʽʩʮʝʚʽ ʪʝʨʤʽʯʥʽ 

ʚʫʟʣʠ, ʨʦʟʤʽʱʝʥʽ ʟʙʦʢʫ, ʘʙʦ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʬʦʨʤʠ, ʽ ʨʦʟʤʽʱʫʶʪʴʩʷ ʙʽʣʷ 

ʥʠʭ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʜʦʜʘʪʢʽʚ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʨʠ ʜʦʜʝʨʞʫʚʘʥʥʽ 

ʥʘʩʪʫʧʥʠʭ ʫʤʦʚ: 

ʪʨʠʚʘʣʽʩʪʴ ʪʚʝʨʜʥʝʥʥʷ ʜʦʜʘʪʢʫ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʪʨʠʚʘʣʽʩʪʴ 

ʪʚʝʨʜʥʝʥʥʷ ʪʽʻʾ ʯʘʩʪʠʥʠ ʚʠʣʠʚʢʘ, ʷʢʫ ʞʠʚʠʪʴ ʜʦʜʘʪʦʢ; 

ʟʘʧʘʩ ʨʽʜʢʦʛʦ ʤʝʪʘʣʫ ʚ ʜʦʜʘʪʢʫ ʧʦʚʠʥʝʥ ʢʦʤʧʝʥʩʫʚʘʪʠ ʫʩʘʜʢʫ ʤʝʪʘʣʫ 

ʧʽʜ ʯʘʩ ʪʚʝʨʜʥʝʥʥʷ; 

ʬʦʨʤʘ ʽ ʤʽʩʮʝ ʫʩʪʘʥʦʚʣʝʥʥʷ ʜʦʜʘʪʢʫ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʽʣʴʥʠʡ 

ʜʦʩʪʫʧ ʨʦʟʧʣʘʚʫ ʟ ʜʦʜʘʪʢʫ ʚ ʪʽ ʯʘʩʪʠʥʠ, ʜʝ ʡʦʛʦ ʥʝʤʘʻ; 

ʫʩʘʜʦʯʥʘ ʨʘʢʦʚʠʥʘ ʧʦʚʠʥʥʘ ʨʦʟʤʽʱʫʚʘʪʠʩʴ ʫ ʜʦʜʘʪʢʫ. 

ɼʦʜʘʪʢʠ ʙʫʚʘʶʪʴ ʧʨʷʤʽ (ʨʠʩ. 2.32, ʘ), ʱʦ ʫʩʪʘʥʦʚʣʶʶʪʴʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʚʫʟʦʣ, ʷʢʠʡ ʞʠʚʠʪʴʩʷ (ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʢʨʠʪʽ ʽ 

ʟʘʢʨʠʪʽ) ʽ ʚʽʜʚʽʜʥʽ (ʨʠʩ. 2.32, ʙ). ɿʘʢʨʠʪʽ ʜʦʜʘʪʢʠ ʝʢʦʥʦʤʽʯʥʽʰʽ, ʧʦʚʽʣʴʥʽʰʝ 

ʦʩʪʠʛʘʶʪʴ, ʾʭ ʪʨʫʙʢʘʤʠ ʟôʻʜʥʫʶʪʴ ʟ ʘʪʤʦʩʬʝʨʦʶ. ɺʽʜʢʨʠʪʽ ʜʦʜʘʪʢʠ 

ʜʦʟʚʦʣʷʶʪʴ ʜʦʣʠʚʘʥʥʷ ʤʝʪʘʣʫ ʽ ʾʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʢʨʫʧʥʠʭ ʚʽʜʧʦʚʽʜʘʣʴ-

ʥʠʭ ʚʠʣʠʚʢʽʚ. 
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ʈʠʩ. 2.32. ʊʠʧʠ ʜʦʜʘʪʢʽʚ: 

 ʘ ï ʧʨʷʤʽ (ʚʝʨʭʥʽ); ʙ ï ʚʽʜʚʽʜʥʽ (ʙʦʢʦʚʽ); ʚ ï ʩʬʝʨʠʯʥʽ ;  

1 ï ʜʦʜʘʪʦʢ; 2 ï ʚʠʣʠʚʦʢ 

 

ɺʽʜʚʽʜʥʽ ʜʦʜʘʪʢʠ ʞʠʚʣʷʪʴ ʤʽʩʮʝʚʽ ʪʝʨʤʽʯʥʽ ʚʫʟʣʠ, ʚʦʥʠ ʛʽʨʰʽ ʚʽʜ 

ʧʨʷʤʠʭ ʽ ʧʦʚʠʥʥʽ ʨʦʟʤʽʱʫʚʘʪʠʩʴ ʚʠʱʝ ʚʽʜ ʚʫʟʣʘ, ʷʢʠʡ ʚʦʥʠ ʞʠʚʣʷʪʴ, ʘ 

ʰʠʡʢʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʢʦʨʦʪʢʦʶ ʽ ʤʘʪʠ ʥʘʡʤʝʥʰʫ ʧʦʚʝʨʭʥʶ ʦʭʦʣʦʜʞʝʥʥʷ. 

ɰʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʢʨʘʡʥʽʡ ʥʝʦʙʭʽʜʥʦʩʪʽ. 

ʉʪʘʣʝʚʽ ʜʦʜʘʪʢʠ ʚʠʜʘʣʷʶʪʴ ʘʚʪʦʛʝʥʥʠʤ ʨʽʟʘʥʥʷʤ, ʘ ʜʦʜʘʪʢʠ ʟ 

ʢʦʣʴʦʨʦʚʠʭ ʩʧʣʘʚʽʚ ï ʩʪʨʽʯʢʦʚʠʤʠ ʪʘ ʜʠʩʢʦʚʠʤʠ ʧʠʣʘʤʠ. ɿʘʩʪʦʩʦʚʫʶʪʴ  

ʪʘʢʦʞ ʜʦʜʘʪʢʠ, ʱʦ ʣʝʛʢʦ ʚʽʜʜʽ-

ʣʷʶʪʴʩʷ ʽ ʫʩʪʘʥʦʚʣʶʶʪʴʩʷ ʯʝʨʝʟ 

ʜʽʘʬʨʘʛʤʫ (ʨʠʩ. 2.33). 

ʆʙôʻʤ ʜʦʜʘʪʢʫ ʜʣʷ ʩʪʘʣʝʚʠʭ 

ʚʠʣʠʚʢʽʚ ʩʷʛʘʻ 25-60 %, ʘ ʜʣʷ 

ʢʦʣʴʦʨʦʚʠʭ ʩʧʣʘʚʽʚ ï 35-85 % ʚʽʜ 

ʦʙôʻʤʫ ʚʠʣʠʚʢʽʚ. ɼʣʷ ʯʘʚʫʥʥʠʭ 

ʚʠʣʠʚʢʽʚ ʜʦʜʘʪʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʜʫʞʝ ʨʽʜʢʦ.ɼʣʷ ʧʦʣʽʧʰʝʥʥʷ ʨʦʙʦʪʠ 

ʜʦʜʘʪʢʽʚ ʫ ʥʠʭ ʧʽʜʣʠʚʘʶʪʴ ʨʽʜʢʠʡ 

ʤʝʪʘʣ. ʋ ʚʽʜʢʨʠʪʽ ʜʦʜʘʪʢʠ ʜʦʜʘʪʢʦʚʦ 

ʧʽʜʚʦʜʷʪʴ ʪʝʧʣʦ, ʟʘʩʠʧʘʶʯʠ ʾʭ 

ʣʶʥʢʝʨʥʽʪʦʤ (ʚʽʥ ʟʛʦʨʷʻ, ʚʠʜʽʣʷʶʯʠ 

ʪʝʧʣʦ). ʋ ʜʦʜʘʪʦʢ ʧʦʜʘʶʪʴ ʩʪʠʩʥʝʥʝ  

 

ʈʠʩ. 2.33. ɼʦʜʘʪʦʢ, ʷʢʠʡ ʣʝʛʢʦ 

ʚʽʜʜʽʣʷʻʪʴʩʷ: 1 ï ʜʦʜʘʪʦʢ; 2 ï 

ʚʠʣʠʚʦʢ; 3 ï ʜʽʘʬʨʘʛʤʘ 

ʧʦʚʽʪʨʷ, ʘʙʦ ʦʙʽʛʨʽʚʘʶʪʴ ʝʣʝʢʪʨʠʢʦʶ. 
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ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʊʠʧʠ ʣʠʚʥʠʢʦʚʠʭ ʩʠʩʪʝʤ. 

2. ɺʠʤʦʛʠ ʜʦ ʣʠʚʥʠʢʦʚʠʭ ʩʠʩʪʝʤ. 

3. ɺʠʙʽʨ ʤʽʩʮʷ ʜʣʷ ʧʽʜʚʦʜʫ ʞʠʚʠʣʴʥʠʢʽʚ. 

4. ʈʦʟʨʘʭʫʥʦʢ ʣʠʚʥʠʢʦʚʠʭ ʩʠʩʪʝʤ. 

5. ʆʩʦʙʣʠʚʦʩʪʽ ʣʠʚʥʠʢʦʚʠʭ ʩʠʩʪʝʤ ʜʣʷ ʨʽʟʥʠʭ ʩʧʣʘʚʽʚ. 

6. ɼʦʜʘʪʢʠ. 

 

2.7. ʇʨʦʝʢʪʫʚʘʥʥʷ ʣʠʚʘʨʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

 

ʂʦʥʩʪʨʫʶʚʘʥʥʷ ʚʠʣʠʚʢʘ 

ɿʘ ʇʨʝʡʩʢʫʨʘʥʪʦʤ ʦʧʪʦʚʠʭ ʮʽʥ ˉ25-01 1990 ʨ. ʫʩʽ ʚʠʣʠʚʢʠ ʟʘ 

ʩʢʣʘʜʥʽʩʪʶ ʨʦʟʜʽʣʷʶʪʴ ʥʘ 6 ʛʨʫʧ ʩʢʣʘʜʥʦʩʪʽ [86]. 

ɼʦ 1-ʦʾ ʛʨʫʧʠ (ʨʠʩ. 2.34) ʚʽʜʥʦʩʷʪʴʩʷ ʚʠʣʠʚʢʠ ʧʨʦʩʪʦʾ ʛʝʦʤʝʪʨʠʯʥʦʾ 

ʬʦʨʤʠ: ʧʣʦʩʢʽ, ʢʨʫʛʣʽ ʘʙʦ ʥʘʧʽʚʩʬʝʨʠʯʥʽ; ʟʦʚʥʽʰʥʽ ʧʦʚʝʨʭʥʽ ʛʣʘʜʢʽ ʘʙʦ 

ʧʣʦʩʢʽ ʟ ʥʘʷʚʥʽʩʪʶ ʥʝʚʠʩʦʢʠʭ ʨʝʙʝʨ, ʙʦʙʠʰʦʢ, ʦʪʚʦʨʽʚ, ʟʘʛʣʠʙʣʝʥʴ. 

ɿʦʚʥʽʰʥʽ ʧʦʚʝʨʭʥʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʙʝʟ ʩʪʝʨʞʥʽʚ ʘʙʦ ʚʽʜôʻʤʥʠʭ ʯʘʩʪʠʥ. 

ɺʥʫʪʨʽʰʥʽ ʧʦʨʦʞʥʠʥʠ ʥʝʛʣʠʙʦʢʽ; ʚʠʢʦʥʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʙʦʣʚʘʥʦʤ ʘʙʦ 

ʧʨʦʩʪʠʤ ʩʪʝʨʞʥʝʤ. 

ɼʦ 2-ʦʾ ʛʨʫʧʠ ʚʽʜʥʦʩʷʪʴʩʷ ʚʠʣʠʚʢʠ (ʨʠʩ. 2.35) ʫ ʚʠʛʣʷʜʽ ʧʦʻʜʥʘʥʥʷ 

ʧʨʦʩʪʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʪʽʣ ʚʽʜʢʨʠʪʦʾ ʢʦʨʦʙʯʘʩʪʦʾ ʬʦʨʤʠ. ɿʦʚʥʽʰʥʽ ʧʦʚʝʨʭʥʽ 

ï ʧʣʦʩʢʽ ʪʘ ʢʨʠʚʦʣʽʥʽʡʥʽ, ʟ ʥʘʷʚʥʽʩʪʶ ʨʝʙʝʨ, ʙʫʨʪʽʚ, ʢʨʦʥʰʪʝʡʥʽʚ, ʬʣʘʥʮʽʚ ʟ 

ʦʪʚʦʨʘʤʠ ʽ ʪ. ʧ. ʆʢʨʝʤʽ ʯʘʩʪʠʥʠ ʚʠʢʦʥʫʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʝʨʞʥʽʚ. 

ɺʥʫʪʨʽʰʥʽ ʧʦʨʦʞʥʠʥʠ ï ʧʨʦʩʪʽ, ʚʝʣʠʢʦʾ ʧʨʦʪʷʞʥʦʩʪʽ ʘʙʦ ʚʠʩʦʢʽ. 
 

 

ʈʠʩ. 2.34. ɺʠʣʠʚʢʠ 1-ʾ ʛʨʫʧʠ 

ʩʢʣʘʜʥʦʩʪʽ 

 

ʈʠʩ. 2.35. ɺʠʣʠʚʢʠ  2-ʾ ʛʨʫʧʠ 

ʩʢʣʘʜʥʦʩʪʽ 

 

ɼʦ 3-ʦʾ ʛʨʫʧʠ ʚʽʜʥʦʩʷʪʴʩʷ ʚʠʣʠʚʢʠ (ʨʠʩ. 2.36) ʚʽʜʢʨʠʪʦʾ ʢʦʨʦʙʯʘʩʪʦʾ 

ʬʦʨʤʠ, ʩʬʝʨʠʯʥʦʾ, ʮʠʣʽʥʜʨʠʯʥʦʾ, ʥʘʧʽʚʩʬʝʨʠʯʥʦʾ ʪʘ ʽʥʰʠʭ ʬʦʨʤ. ɿʦʚʥʽʰʥʽ 

ʧʦʚʝʨʭʥʽ ï ʢʨʠʚʦʣʽʥʽʡʥʽ ʪʘ ʧʣʦʩʢʽ, ʟ ʥʘʷʚʥʽʩʪʶ ʥʘʚʠʩʘʶʯʠʭ ʯʘʩʪʠʥ, ʨʝʙʝʨ, 

ʬʣʘʥʮʽʚ, ʟ ʦʪʚʦʨʘʤʠ ʚʽʜʥʦʩʥʦ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ. ʏʘʩʪʠʥʫ ʚʠʣʠʚʢʘ ʚʠʢʦʥʫʶʪʴ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʝʨʞʥʽʚ. ɺʥʫʪʨʽʰʥʽ ʧʦʨʦʞʥʠʥʠ ï ʦʢʨʝʤʽ ʟôʻʜʥʘʥʥʷ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ ʚʝʣʠʢʦʾ ʧʨʦʪʷʞʥʦʩʪʽ ʘʙʦ ʚʠʩʦʢʽ, ʟ ʥʝʟʥʘʯʥʠʤʠ 
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ʚʠʩʪʫʧʘʤʠ ʘʙʦ ʟʘʛʣʠʙʣʝʥʥʷʤʠ, ʨʦʟʤʽʱʝʥʠʤʠ ʚ ʦʜʥʦʤʫ ʘʙʦ ʜʚʦʭ ʷʨʫʩʘʭ, ʟ 

ʚʽʜʢʨʠʪʠʤʠ ʚʠʭʦʜʘʤʠ. 

ɼʦ 4-ʦʾ ʛʨʫʧʠ ʚʽʜʥʦʩʷʪʴʩʷ ʚʠʣʠʚʢʠ (ʨʠʩ. 2.37) ʟʘʢʨʠʪʦʾ ʪʘ ʯʘʩʪʢʦʚʦ 

ʚʽʜʢʨʠʪʦʾ ʢʦʨʦʙʯʘʩʪʦʾ ʪʘ ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ. ɿʦʚʥʽʰʥʽ ʧʦʚʝʨʭʥʽ ï 

ʢʨʠʚʦʣʽʥʽʡʥʽ ʪʘ ʧʣʦʩʢʽ, ʟ ʬʣʘʥʮʷʤʠ, ʱʦ ʧʨʠʤʠʢʘʶʪʴ, ʢʨʦʥʰʪʝʡʥʘʤʠ ʽ ʪ. ʧ. 

ʨʽʟʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ, ʙʘʛʘʪʦ ʟ ʥʠʭ ʚʠʢʦʥʫʶʪʴʩʷ ʩʪʝʨʞʥʷʤʠ. ɺʥʫʪʨʽʰʥʽ 

ʧʦʚʝʨʭʥʽ ï ʩʢʣʘʜʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ, ʟ ʟʘʧʘʜʠʥʘʤʠ, ʨʦʟʤʽʱʝʥʠʤʠ ʚ 1-2 ʷʨʫʩʘʭ, 

ʪʘ ʤʘʶʪʴ 1-2 ʚʽʣʴʥʠʭ ʚʠʭʦʜʠ. 

 

 

ʈʠʩ. 2.36. ɺʠʣʠʚʢʠ  3-ʾ ʛʨʫʧʠ 

ʩʢʣʘʜʥʦʩʪʽ 

 

ʈʠʩ. 2.37. ɺʠʣʠʚʢʠ  4-ʾ ʛʨʫʧʠ 

ʩʢʣʘʜʥʦʩʪʽ 

 

ɼʦ 5-ʦʾ ʪʘ 6-ʦ ʾʛʨʫʧ ʚʽʜʥʦʩʷʪʴʩʷ 

ʚʠʣʠʚʢʠ (ʨʠʩ. 2.38) ʟʘʢʨʠʪʦ ʾ

ʢʦʨʦʙʯʘʩʪʦʾ ʬʦʨʤʠ. ɿʦʚʥʽʰʥʽ 

ʧʦʚʝʨʭʥʽ ï ʢʨʠʚʦʣʽʥʽʡʥʽ ʘʙʦ 

ʧʨʷʤʦʣʽʥʽʡʥʽ, ʟ ʢʨʦʥʰʪʝʡʥʘʤʠ, ʱʦ 

ʧʨʠʤʠʢʘʶʪʴ ʪʘ ʧʝʨʝʩʽʢʘʶʪʴʩʷ, 

ʬʣʘʥʮʷʤʠ ʪʘ ʧʘʪʨʫʙʢʘʤʠ, ʨʦʟʤʽʱʝ-

ʥʠʤʠ ʚ ʨʽʟʥʠʭ ʨʽʚʥʷʭ. ʏʘʩʪʦ ʮʝ 

ʚʝʣʠʢʽ ʪʘ ʤʘʩʠʚʥʽ ʚʠʣʠʚʢʠ. ɼʣʷ 

ʦʪʨʠʤʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ 

ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʩʪʝʨʞʥʽ. 

ɺʥʫʪʨʽʰʥʽ ʧʦʨʦʞʥʠʥʠ ʤʘʶʪʴ 

ʩʢʣʘʜʥʫ ʢʦʥʬʽʛʫʨʘʮʽʶ, ʟ ʢʨʠʚʽʣʠʥʽʡ- 

 

ʈʠʩ. 2.38. ɺʠʣʠʚʢʠ  5-ʾ ʛʨʫʧʠ 

ʩʢʣʘʜʥʦʩʪʽ 

ʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ, ʱʦ ʧʝʨʝʩʽʢʘʶʪʴʩʷ ʧʽʜ ʨʽʟʥʠʤʠ ʢʫʪʘʤʠ ʽ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ, 

ʟ ʚʠʾʤʢʘʤʠ ʪʘ ʚʠʩʪʫʧʘʤʠ. 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʚʠʣʠʚʢʘ ʫ ʬʦʨʤʽ, 

ʫʩʪʘʥʦʚʣʝʥʦ ʪʨʠ ʚʠʜʠ ʨʦʟʤʽʨʽʚ: 

ɺʈ-1 ï ʮʝ ʨʦʟʤʽʨʠ ʝʣʝʤʝʥʪʽʚ ʚʠʣʠʚʢʘ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʦʜʥʽʻʶ 

ʯʘʩʪʠʥʦʶ ʬʦʨʤʠ ʘʙʦ ʦʜʥʠʤ ʩʪʝʨʞʥʝʤ (ʥʘ ʥʠʭ ʜʦʧʫʩʢʠ ʧʨʠʟʥʘʯʘʶʪʴ ʟʘ  
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ɻʆʉʊ 26645-85 ʥʘ ʦʜʠʥ ʢʣʘʩ ʪʦʯʥʽʰʠʤʠ); 

ɺʈ-2 ï ʮʝ ʨʦʟʤʽʨʠ ʝʣʝʤʝʥʪʽʚ ʚʠʣʠʚʢʘ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʜʚʦʤʘ 

ʥʘʧʽʚʬʦʨʤʘʤʠ, ʘ ʪʘʢʦʞ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʦ ʧʣʦʱʠʥʠ ʨʦʟʥʽʤʘʥʥʷ ʬʦʨʤʠ ʽ 

ʧʝʨʝʪʠʥʘʶʪʴ ʾʾ (ʥʘ ʥʠʭ ʜʦʧʫʩʢʠ ʧʨʠʟʥʘʯʘʶʪʴ ʟʘ ɻʆʉʊ 26645-85); 

ɺʈ-3 ï ʮʝ ʨʦʟʤʽʨʠ ʝʣʝʤʝʥʪʽʚ ʚʠʣʠʚʢʘ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʪʨʴʦʤʘ ʽ ʙʽʣʴʰʝ 

ʯʘʩʪʠʥʘʤʠ ʬʦʨʤʠ, ʜʝʢʽʣʴʢʦʤʘ ʩʪʝʨʞʥʷʤʠ ʘʙʦ ʨʫʭʦʤʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʘ 

ʪʘʢʦʞ ʪʦʚʱʠʥʠ ʩʪʽʥʦʢ (ʥʘ ʥʠʭ ʜʦʧʫʩʢʠ ʧʨʠʟʥʘʯʘʶʪʴ ʟʘ ɻʆʉʊ 26645-85 ʥʘ 

ʦʜʠʥ ʢʣʘʩ ʛʨʫʙʽʰʠʤʠ). 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʢʦʥʩʪʨʫʢʮʽʷ ʣʠʪʦʾ ʜʝʪʘʣʽ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʽʮʥʦʶ, 

ʞʦʨʩʪʢʦʶ, ʛʝʨʤʝʪʠʯʥʦʶ ʧʨʠ ʟʘʜʘʥʽʡ ʤʘʩʽ ʽ ʪʦʯʥʦʩʪʽ ʢʦʥʬʽʛʫʨʘʮʽʾ, ʘ ʪʘʢʦʞ 

ʙʫʪʠ ʪʝʭʥʦʣʦʛʽʯʥʦʶ, ʪʦʙʪʦ ʨʘʮʽʦʥʘʣʴʥʦʶ, ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ ʟʘʛʦʪʦʚʢʠ ʪʘ 

ʤʝʭʘʥʽʯʥʽʡ ʦʙʨʦʙʮʽ (ʨʠʩ. 2.39). 

 

 

ʈʠʩ. 2.39. ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʚʠʣʠʚʢʽʚ: 

 ʘ ï ʪʝʭʥʦʣʦʛʽʯʥʽ; ʙ ï ʥʝʪʝʭʥʦʣʦʛʽʯʥʽ ʚʠʣʠʚʢʠ 
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ɻʦʣʦʚʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʣʠʚʘʨʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚ ʪʦʤʫ, ʱʦ ʫ ʬʦʨʤʫ 

ʟʘʣʠʚʘʶʪʴ ʨʦʟʧʣʘʚʣʝʥʠʡ ʤʝʪʘʣ, ʚ ʷʢʦʤʫ ʧʨʠ ʪʚʝʨʜʥʝʥʥʽ ʧʨʦʭʦʜʷʪʴ ʬʘʟʦʚʽ 

ʧʝʨʝʪʚʦʨʝʥʥʷ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʤʝʥʰʝʥʥʷʤ ʦʙôʻʤʫ ʪʘ ʫʪʚʦʨʝʥʥʷʤ 

ʫʩʘʜʦʯʥʠʭ ʜʝʬʝʢʪʽʚ ï ʨʘʢʦʚʠʥ, ʧʦʨʠʩʪʦʩʪʽ, ʪʨʽʱʠʥ, ʥʘʧʨʫʛ, ʘ ʪʘʢʦʞ, ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ ʨʦʟʧʣʘʚʫ ʟ ʬʦʨʤʦʶ, ʛʘʟʦʚʠʭ ʨʘʢʦʚʠʥ, ʧʨʠʛʘʨʫ ʪʘ 

ʽʥʰʠʭ. 

ʊʦʤʫ ʧʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʚʠʣʠʚʢʘ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʽʟʥʽ 

ʬʘʢʪʦʨʠ. 

ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʤʦʜʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʪʫ ʥʝʦʙʭʜ̔ʥʦ ʥʘʤʘʛʘʪʠʩʴ 

ʟʤʝʥʰʫʚʘʪʠ ʟʘʪʨʘʪʠ ʧʨʘʮʽ ʽ ʤʘʪʝʨʽʘʣʽʚ. ɼʣʷ ʮʴʦʛʦ ʚʠʣʠʚʦʢ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʢʦʤʧʘʢʪʥʠʤ, ʥʝ ʤʘʪʠ ʚʠʩʪʫʧʘʶʯʠʭ ʪʘ ʟʘʪʽʥʝʥʠʭ ʯʘʩʪʠʥ, ʧʨʝʜʩʪʘʚʣʷʪʠ 

ʩʦʙʦʶ ʧʦʻʜʥʘʥʥʷ ʧʨʦʩʪʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʪʽʣ ʟ ʧʝʨʝʚʘʛʦʶ ʧʣʦʩʢʠʭ 

ʧʦʚʝʨʭʦʥʴ ʪʘ ʧʨʷʤʠʭ ʣʽʥʽʡ.  

ɹʦʙʠʰʢʠ, ʧʨʠʣʠʚʠ, ʧʣʘʪʠʢʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʪʘʢ, ʱʦʙ ʥʝ 

ʟʘʪʨʫʜʥʶʚʘʪʠ ʚʠʪʷʛʘʥʥʷ ʤʦʜʝʣʽ ʟ ʬʦʨʤʠ (ʨʠʩ. 2.40, 2.41).  

ʅʝʦʙʭʽʜʥʦ ʧʝʨʝʜʙʘʯʘʪʠ ʫʩʫʥʝʥʥʷ ʧʽʜʨʽʟʦʢ (ʨʠʩ. 2.42).  

ʅʝʦʙʭʽʜʥʦ ʛʨʘʤʦʪʥʦ ʢʦʥʩʪʨʫʶʚʘʪʠ ʨʝʙʨʘ ʥʘ ʚʠʣʠʚʢʘʭ (ʨʠʩ. 2.43) ʪʦʱʦ.  

ʅʘ ʨʠʩ. 2.46, ʥʘʧʨʠʢʣʘʜ, ʟʣʽʚʘ ʧʦʢʘʟʘʥʽ ʥʝʪʝʭʥʦʣʦʛʽʯʥʽ ʚʠʣʠʚʢʠ, ʘ 

ʩʧʨʘʚʘ ï ʪʝʭʥʦʣʦʛʽʯʥʽ. ʇʨʠ  ʬʦʨʤʫʚʘʥʥʽ ʚʠʣʠʚʢʽʚ (ʨʠʩ. 2.46, ʘ) ʧʨʠʭʦ-

ʜʠʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʩʢʣʘʜʥʠʡ ʨʦʟôʻʤ ʧʽʜʨʽʟʢʦʶ, ʨʦʟʤʽʱʫʚʘʪʠ ʚʠʣʠʚʢʠ ʚ 

ʜʚʦʭ ʦʧʦʢʘʭ. ɺʠʣʠʚʢʠ ʥʘ ʨʠʩ. 2.46, ʙ) ʩʧʨʦʱʫʶʪʴ ʨʦʟôʻʤ ʬʦʨʤʠ, 

ʜʦʟʚʦʣʷʶʪʴ ʬʦʨʤʫʚʘʪʠ ʚʠʣʠʚʢʠ ʚ ʦʜʥʽʡ ʦʧʦʮʽ. 

ʇʦʨʦʞʥʠʥʠ. ʇʦʨʦʞʥʠʥʠ, ʱʦ  ʬʦʨʤʫʶʪʴʩʷ ʫ ʚʠʣʠʚʢʘʭ, ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʧʨʦʩʪʠʤʠ ʟʘ ʢʦʥʬʽʛʫʨʘʮʽʻʶ, ʘ ʚʽʢʥʘ ʜʦʩʠʪʴ ʚʝʣʠʢʠʤʠ ʜʣʷ ʚʠʚʦʜʫ ʟʥʘʢʦʚʠʭ 

ʯʘʩʪʠʥ ʪʘ ʚʠʙʠʚʘʥʥʷ ʩʪʝʨʞʥʷ.  

ʉʫʤʽʞʥʽ ʧʦʨʦʞʥʠʥʠ ʚʠʣʠʚʢʘ ʥʝʦʙʭʽʜʥʦ ʟôʻʜʥʫʚʘʪʠ (ʦʪʚʦʨʘʤʠ) ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʛʦ ʧʦʣʦʞʝʥʥʷ ʩʪʝʨʞʥʷ ʫ ʬʦʨʤʽ, ʘ ʪʘʢʦʞ ʪʦʯʥʦʩʪʽ 

ʨʦʟʤʽʨʽʚ ʣʠʪʦʾ ʜʝʪʘʣʽ (ʨʠʩ. 2.47, ʘ). ɿʘʩʪʦʩʫʚʘʥʥʷ ʞʝʨʝʙʝʡʦʢ (ʨʠʩ. 2.47, ʙ) 

ʥʝʙʘʞʘʥʝ, ʪʦʤʫ ʱʦ ʚʦʥʠ ʥʝ ʟʘʚʞʜʠ ʟʚʘʨʶʶʪʴʩʷ ʟ ʤʝʪʘʣʦʤ ʚʠʣʠʚʢʘ, 

ʟʥʠʞʫʶʪ ɹʪʦʯʥʽʩʪʴ, ʧʽʜʚʠʱʫʶʪʴ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ. 

ʉʪʽʥʢʠ. ɺʠʣʠʚʢʠ, ʧʦ ʤʦʞʣʠʚʦʩʪʽ, ʧʦʚʠʥʥʽ ʤʘʪʠ ʨʽʚʥʦʤʽʨʥʫ ʪʦʚʱʠʥʫ 

ʩʪʽʥʦʢ, ʥʝ ʤʘʪʠ ʛʦʩʪʨʠʭ ʢʫʪʽʚ, ʨʽʟʢʠʭ ʧʝʨʝʭʦʜʽʚ ʚʽʜ ʪʦʥʢʠʭ ʩʪʽʥʦʢ ʜʦ 

ʪʦʚʩʪʠʭ.  

ʉʧʨʷʞʝʥʥʷ ʩʪʽʥʦʢ ʨʽʟʥʦʾ ʪʦʚʱʠʥʠ ʚʠʢʦʥʫʶʪʴʩʷ ʧʣʘʚʥʠʤʠ ʧʝʨʝʭʦʜʘʤʠ 

(ʨʠʩ. 2.48). ʄʽʥʽʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʩʪʽʥʦʢ ʜʣʷ ʚʠʣʠʚʢʽʚ ʟ ʯʘʚʫʥʫ  

4
200min +=LS , ʤʤ, 

ʜʝ L ï ʜʦʚʞʠʥʘ ʩʪʽʥʢʠ, ʤʤ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʚʠʣʠʚʢʽʚ ʧʝʨʝʧʘʜ ʪʦʚʱʠʥ ʩʪʽʥʦʢ ʥʝ 

ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 4
1

¢
S

S . 
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ʈʠʩ. 2.40. ɺʘʨʽʘʥʪʠ ʚʠʢʦʥʘʥʥʷ ʙʦʙʠʰʦʢ ʥʘ ʚʠʣʠʚʢʘʭ 

 

ʈʠʩ. 2.41. ʇʽʜʨʽʟʢʠ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʙʦʙʠʰʦʢ 

 

ʈʠʩ. 2.42. ʋʩʫʥʝʥʥʷ ʧʽʜʨʽʟʦʢ 

 

ʇʝʨʝʭʦʜʠ. ɻʘʣʪʝʣʴʥʽ ʧʝʨʝʭʦʜʠ ʚʽʜ ʦʜʥʦʛʦ ʧʝʨʝʨʽʟʫ ʜʦ ʽʥʰʦʛʦ 

ʜʦʧʫʩʪʠʤʽ ʜʣʷ ʫʩʽʭ ʜʝʪʘʣʝʡ ʧʨʠ ʚʽʜʥʦʰʝʥʥʽ 2
1

¢
S

S . 

 
ɼʣʷ ʯʘʚʫʥʫ, ʘʣʶʤʽʥʽʻʚʠʭ ʽ ʤʘʛʥʽʻʚʠʭ ʩʧʣʘʚʽʚhR 3,0= ; ʜʣʷ ʩʪʘʣʽ ʪʘ 

ʤʽʜʥʠʭ ʩʧʣʘʚʽʚ hR 4,0= . 

ɼʣʷ ʫʜʘʨʥʦ ʽ ʧʝʨʝʤʽʥʥʦ ʥʘʚʘʥʪʘʞʝʥʠʭ ʜʝʪʘʣʝʡ ʧʨʠ 2
1

>
S

S  

ʧʝʨʝʜʙʘʯʘʶʪʴ ʢʣʠʥʦʚʠʡ ʧʝʨʝʭʽʜ. 
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ʈʠʩ. 2.43. ʂʦʥʩʪʨʫʶʚʘʥʥʷ ʨʝʙʝʨ 
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ʈʠʩ. 2.44. ʉʪʨʫʰʫʶʯʠʡ ʩʪʽʣ ʬʦʨʤʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʜʦ (ʘ) ʪʘ ʧʽʩʣʷ (ʙ) 

ʟʤʽʥʠ 

 

ʈʠʩ. 2.7.12. ʂʦʨʧʫʩ ʧʦʚʦʨʦʪʥʦʾ ʛʦʣʦʚʢʠ:  

ʜʦ ʘ) ʪʘ ʧʽʩʣʷ ʙ) ʟʤʽʥʠ ( 1, 2, 3 ï ʦʢʨʝʤʽ ʚʠʣʠʚʢʠ) 
 

 

 
ʈʠʩ. 2.46. ʇʨʠʢʣʘʜʠ ʢʦʥʩʪʨʫʢʮʽʡ ʚʠʣʠʚʢʽʚ:  

ʘ) ʥʝʪʝʭʥʦʣʦʛʽʯʥʽ; ʙ) ʪʝʭʥʦʣʦʛʽʯʥʽ 
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ʈʠʩ. 2.47. ʇʦʣʦʞʝʥʥʷ ʩʪʝʨʞʥʽʚ ʫ ʚʠʣʠʚʢʘʭ: ʘ ï ʧʨʘʚʠʣʴʥʝ;  

ʙ- ʥʝʧʨʘʚʠʣʴʥʝ 

 

ʈʠʩ. 2.48. ʇʨʠʢʣʘʜʠ ʩʧʨʷʞʝʥʥʷ ʩʪʽʥʦʢ ʨʽʟʥʦʾ ʪʦʚʱʠʥʠ 

 

 

ʈʠʩ. 2.49. ʈʝʢʦʤʝʥʜʦʚʘʥʝ ʨʦʟʤʽʱʝʥʥʷ ʨʝʙʝʨ ʞʦʨʩʪʢʦʩʪʽ  ʫ ʚʠʣʠʚʢʘʭ 
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ɼʣʷ ʯʘʚʫʥʫ, ʘʣʶʤʽʥʽʻʚʠʭ ʽ ʤʘʛʥʽʻʚʠʭ ʩʧʣʘʚʽʚ hl 4² ; ʜʣʷ ʩʪʘʣʽ ʪʘ ʤʽʜʥʠʭ 

ʩʧʣʘʚʽʚ hl 5² . 

ʇʨʠ ʧʝʨʝʩʽʢʘʥʥʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʙʝʨ ʪʦʚʱʠʥʦʶ ŭ ʩʪʚʦʨʶʻʪʴʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʩʢʫʧʯʝʥʥʷ d ʤʝʪʘʣʫ, ʜʣʷ ʫʩʫʥʝʥʥʷ ʯʦʛʦ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʨʦʟʤʽʱʫʚʘʪʠ ʨʝʙʨʘ ʥʘ ʚʠʣʠʚʢʘʭ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.49. ʇʨʠ ʮʴʦʤʫ, 

ʚʜ̔ʧʦʚʽʜʥʦ, ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʨʦʛʽʜʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʫʩʘʜʦʯʥʠʭ ʜʝʬʝʢʪʽʚ ʫ ʮʠʭ 

ʚʫʟʣʘʭ, ʪʦʤʫ ʱʦ 123 ddd << . ɼʣʷ ʝʢʦʥʦʤʽʾ ʤʝʪʘʣʫ ʤʘʩʘ ʚʠʣʠʚʢʘ ʧʦʚʠʥʥʘ 

ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʦʶ. 

ʉʧʣʘʚʠ. ʇʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʚʠʣʠʚʢʘ ʥʝʦʙʭʽʜʥʦ ʫʨʘʭʦʚʫʚʘʪʠ ʣʠʚʘʨʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʩʧʣʘʚʽʚ. ʉʽʨʽ ʯʘʚʫʥʠ ʤʘʶʪʴ ʜʦʙʨʽ ʣʠʚʘʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘʣʝ ʾʭ 

ʩʪʨʫʢʪʫʨʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʦʭʦʣʦʜʞʝʥʥʷ. ʊʦʤʫ ʚ ʪʦʥʢʠʭ ʩʪʽʥʢʘʭ 

ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʚʠʣʠʚʢʘ ʤʦʞʝ ʫʪʚʦʨʶʚʘʪʠʩʷ Fe3C (ʚʠʙʽʣʶʚʘʥʥʷ), ʘ ʚ 

ʪʦʚʩʪʠʭ ï ʙʽʣʴʰ ʤôʷʢʽ ʩʪʨʫʢʪʫʨʠ. ʊʦʙʪʦ ʜʦʪʨʠʤʫʚʘʥʥʷ ʫ ʚʠʣʠʚʢʫ ʨʽʚʥʦʤʽʨ-

ʥʦʾ ʪʦʚʱʠʥʠ ʩʪʽʥʦʢ ʜʣʷ ʯʘʚʫʥʥʠʭ ʚʠʣʠʚʢʽʚ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʝ. ɺʠʩʦʢʦʤʽʮʥʽ 

ʯʘʚʫʥʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʶ ʨʽʜʢʦʪʝʢʫʯʽʩʪʴ, ʧʽʜʚʠʱʝʥʫ ʩʭʠʣʴʥʽʩʪʴ ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʫʩʘʜʦʯʥʠʭ ʜʝʬʝʢʪʽʚ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʫʨʘʭʦʚʫʚʘʪʠ ʧʨʠ 

ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʚʠʣʠʚʢʽʚ (ʥʘʧʨʠʢʣʘʜ, ʧʝʨʝʜʙʘʯʘʪʠ ʜʦʜʘʪʢʠ). 

ʉʪʘʣʴ ʤʘʻ ʥʝʚʠʩʦʢʫ ʨʽʜʢʦʪʝʢʫʯʽʩʪʴ, ʱʦ ʟʘʪʨʫʜʥʶʻ ʦʪʨʠʤʘʥʥʷ 

ʪʦʥʢʦʩʪʽʥʥʠʭ ʚʠʣʠʚʢʽʚ ʚʝʣʠʢʦʾ ʧʨʦʪʷʞʥʦʩʪʽ. ɺʦʥʘ ʤʘʻ ʧʽʜʚʠʱʝʥʫ ʫʩʘʜʢʫ, 

ʪʦʤʫ ʯʘʩʪʦ ʫʩʪʘʥʦʚʣʶʶʪʴ ʜʦʜʘʪʢʠ, ʘ ʚ ʤʽʩʮʷʭ ʩʧʨʷʞʝʥʥʷ ʩʪʽʥʦʢ ʨʽʟʥʦʾ 

ʪʦʚʱʠʥʠ ʨʦʙʣʷʪʴ ʩʧʝʮʽʘʣʴʥʽ ʬʘʣʴʰʠʚʽ ʨʝʙʨʘ (ʨʠʩ. 2.50), ʷʢʽ ʚʽʜʚʦʜʷʪʴ 

ʪʝʧʣʦ ʚʽʜ ʤʘʩʠʚʥʠʭ ʩʪʽʥʦʢ ʽ ʚʠʨʽʚʥʶʶʪʴ ʯʘʩ ʦʭʦʣʦʜʞʝʥʥʷ. ʗʢ ʧʨʘʚʠʣʦ, 

ʯʘʩʪʠʥʠ ʚʠʣʠʚʢʘ, ʢʦʪʨʽ ʟʘʩʪʠʛʘʶʪʴ ʨʘʥʽʰʝ, ʧʽʜʜʘʶʪʴʩʷ ʩʪʠʩʢʫʚʘʥʥʶ 

ʟʘʣʠʰʢʦʚʠʤʠ ʥʘʧʨʫʛʘʤʠ, ʘ ʪʽ, ʱʦ ʟʘʩʪʠʛʘʶʪʴ ʧʽʟʥʽʰʝ ï ʨʦʟʪʷʛʫʚʘʥʥʶ. 

ɸʣʶʤʽʥʽʻʚʽ ʩʧʣʘʚʠ ʤʘʶʪʴ ʜʦʙʨʫ ʨʽʜʢʦʪʝʢʫʯʽʩʪʴ, ʘʣʝ ʚʦʥʠ ʩʭʠʣʴʥʽ ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʛʘʟʦʚʦʾ ʪʘ ʫʩʘʜʦʯʥʦʾ ʧʦʨʠʩʪʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʚ ʤʘʩʠʚʥʠʭ ʚʫʟʣʘʭ. 

ʊʦʤʫ ʚʠʣʠʚʢʠ ʟ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ ʚʠʢʦʥʫʶʪʴ ʪʦʥʢʦʩʪʽʥʥʠʤʠ ʟ ʩʪʽʥʢʘʤʠ 

ʦʜʥʘʢʦʚʦʾ ʪʦʚʱʠʥʠ. 

ɼʣʷ ʢʨʫʧʥʠʭ ʚʠʣʠʚʢʽʚ ʟʽ ʩʧʣʘʚʽʚ ʟ ʚʝʣʠʢʦʶ ʫʩʘʜʢʦʶ  ʥʝʦʙʭʽʜʥʦ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʧʨʘʚʣʝʥʫ ʢʨʠʩʪʘʣʽʟʘʮʽʶ ʚʠʣʠʚʢʽʚ (ʨʠʩ. 2.51). ʉʢʣʘʜʥʽ 

ʚʠʣʠʚʢʠ ʯʘʩʪʦ ʜʦʮʽʣʴʥʦ ʨʦʟʜʽʣʷʪʠ ʥʘ ʧʨʦʩʪʽ (ʨʠʩ. 2.44),  ʷʢʽ ʧʽʩʣʷ ʟô̒ ʜʥʫʶʪʴ 

ʟʚʘʨʶʚʘʥʥʷʤ ʘʙʦ ʙʦʣʪʘʤʠ, ʘ, ʽʥʦʜʽ, ʧʨʦʩʪʽ ʚʠʣʠʚʢʠ ʟʘʤʽʥʷʶʪʴ ʩʢʣʘʜʥʠʤʠ 

(ʨʠʩ. 2.45). ʅʘ ʨʠʩ.2.51 ʧʦʢʘʟʘʥʦ ʩʧʨʷʞʝʥʥʷ ʚʪʫʣʦʢ ʟ ʩʪʽʥʢʘʤʠ ʚʠʣʠʚʢʘ, ʥʘ 

ʨʠʩ. 2.52 ʪʘ 2.53 ï ʩʧʨʷʞʝʥʥʷ ʦʙʨʦʙʣʝʥʠʭ ʪʘ ʯʦʨʥʠʭ ʧʦʚʝʨʭʦʥʴ. 

ɹʘʟʦʚʽ ʧʦʚʝʨʭʥʽ ʚʠʣʠʚʢʘ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʨʫʯʥʦ ʨʦʟʤʽʱʝʥʽ ʜʣʷ ʦʙʨʦʙʢʠ 

ʨʽʟʘʥʥʷʤ. 

ʏʦʨʥʦʚʦʶ (ʣʠʪʦʶ) ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʙʘʟʦʶ ʥʘʟʠʚʘʶʪʴ ʥʝʦʙʨʦʙʣʝʥʫ 

ʧʦʚʝʨʭʥʶ, ʢʦʪʨʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘ ʧʝʨʰʠʭ ʦʧʝʨʘʮʽʷʭ ʧʨʠ ʦʙʨʦʙʮʽ 

ʯʠʩʪʦʚʠʭ ʙʘʟ. ɰʾ ʢʦʥʬʽʛʫʨʘʮʽʷ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʨʫʯʥʝ ʽ ʩʪʽʡʢʝ 

ʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʤʝʭʘʥʽʯʥʽʡ ʦʙʨʦʙʮʽ (ʚʦʥʘ, ʧʝʨʝʚʘʞʥʦ, ʧʦʚʠʥʥʘ  
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ʈʠʩ. 2.50. ʇʝʨʝʨʽʟ ʚʠʣʠʚʢʘ 

ʩʪʦʷʢʘ ʢʘʨʫʩʝʣʴʥʦʛʦ ʚʝʨʩʪʘʪʘ: 

ʘ) ʪʘ ʙ) ï ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘ ʧʽʩʣʷ 

ʟʤʽʥʠ; ɸ ï ʤʽʩʮʷ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ 

 

 

ʈʠʩ. 2.51. ʇʨʠʥʮʠʧʠ ʪʚʝʨʜʽʥʥʷ 

ʚʠʣʠʚʢʽʚ: ʘ ï ʧʦʩʣʽʜʦʚʥʦ-ʥʘʧʨʘʚʣʝʥʝ; 

ʙ ï ʨʽʚʥʦʤʽʨʥʝ 

 

 
ʈʠʩ. 2.51. ʉʧʨʷʞʝʥʥʷ ʚʪʫʣʦʢ ʟ ʩʪʽʥʢʘʤʠ ʪʘ ʬʣʘʥʮʷʤʠ.  

ʆʪʚʽʨ: ʘ) ï ʦʙʨʦʙʣʶʚʘʥʠʡ; ʙ) ï ʥʝʦʙʨʦʙʣʶʚʘʥʠʡ ʟ ʩʠʤʝʪʨʠʯʥʠʤ    

ʨʦʟʤʽʱʝʥʥʷʤ ʨʝʙʨʘ; ʚ) -  ʦʙʨʦʙʣʶʚʘʥʠʡ ʟ ʥʝʩʠʤʝʪʨʠʯʥʠʤ 

ʨʦʟʤʽʱʝʥʥʷʤ ʨʝʙʨʘ 

 


