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ɺʀʅʆʉʅʀʁ ʊɽʇʃʆʆɹʄɯʅʅʀʂ ɼʃʗ ʎʀʈʂʋʃʗʎɯʁʅʆɻʆ ɻɸɿʋ 

ʩʪʫʜʝʥʪ ʄʘʣʠʰʝʚ ʆ.ʖ., ʜʦʮʝʥʪ ʢ.ʪ.ʥ. ɿʫʙʨʽʡ ʆ. ɻ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

 ɸʟʦʪʦʚʤʽʩʥʽ ʨʝʯʦʚʠʥʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʷʭ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʇʨʠʨʦʜʥʽ ʟʘʧʘʩʠ 

ʪʘʢʠʭ ʨʝʯʦʚʠʥ ʥʘʜʟʚʠʯʘʡʥʦ ʤʘʣʽ. ɺ ʚʦʜʥʦʯʘʩ ʚ ʘʪʤʦʩʬʝʨʽ ʤʽʩʪʠʪʴʩʷ 

ʚʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʘʟʦʪʫ, ʷʢʠʡ ʻ ʽʥʝʨʪʥʠʤ ʛʘʟʦʤ. ʆʜʥʠʤ ʟ ʤʝʪʦʜʽʚ 

ʟʚôʷʟʫʚʘʥʥʷ ʘʟʦʪʫ ʻ ʧʨʦʮʝʩ ʩʠʥʪʝʟʫ ʘʤʽʘʢʫ. ɸʤʽʘʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚ ʜʦʙʨʠʚ, ʧʦʣʽʤʝʨʽʚ, ʣʘʢʽʚ, ʬʘʨʙ, ʚʠʙʫʭʽʚʢʠ, ʣʽʢʘʨʩʴʢʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʽʥʰʽ. ʉʠʥʪʝʟ ʘʤʽʘʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ ʫ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ. 

 ʊʘʢʝ ʦʙʣʘʜʥʘʥʥʷ ʟôʷʚʠʣʦʩʴ ʥʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪ. ʉʠʥʪʝʟ ʘʤʽʘʢʫ 

ʚʽʜʥʦʩʠʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʜʦ ʥʘʡʙʽʣʴʰ ʩʪʘʨʠʭ, ʘʣʝ ʽ ʜʦ ʥʘʡʙʽʣʴʰ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʢʨʫʧʥʦʪʦʥʘʞʥʠʭ ʚʠʨʦʙʥʠʮʪʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʧʽʜ ʪʠʩʢʦʤ 

ʚʽʜ 10 ʜʦ 100 ʄʇʘ. 

ʋ ʧʨʦʝʢʪʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʭʝʤʘ ʩʠʥʪʝʟʫ ʘʤʽʘʢʫ (ʨʠʩ. 1) ʟ ʪʠʩʢʦʤ 30 ʄʇʘ. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʧʨʦʝʢʪʫ ʻ ʨʦʟʨʦʙʢʘ ʚʠʥʦʩʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʚ ʷʢʦʤʫ 

ʚʜ̔ʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʪʝʧʣʦʦʙʤʽʥʫ ʤʽʞ ʛʘʨʷʯʠʤ ʮʠʨʢʫʣʷʮʽʡʥʠʤ ʛʘʟʦʤ, ʱʦ 

ʡʜʝ ʧʦ ʪʨʫʙʘʤ ʽ ʭʦʣʦʜʥʠʤ ʮʠʨʢʫʣʷʮʽʡʥʠʤ ʛʘʟʦʤ, ʱʦ ʡʜʝ ʤʽʞʪʨʫʙʥʠʤ 

ʧʨʦʩʪʦʨʦʤ ʟʘ ʨʘʭʫʥʦʢ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨ 

 ʋʩʪʘʥʦʚʢʘ ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʩʚʽʞʘ ʘʟʦʪʦʚʦʜʥʝʚʘ ʧʦʜʘʻʪʴʩʷ ʫ 

ʥʠʞʥʶ ʯʘʩʪʠʥʫ ʢʦʥʜʝʥʩʘʮʽʡʥʦʾ ʢʦʣʦʥʠ, ʜʝ ʟʤʽʰʫʻʪʴʩʷ ʟ ʮʠʨʢʫʣʷʮʽʡʥʠʤ 

ʛʘʟʦʤ ʽ ʧʨʦʭʦʜʠʪʴ ʧʦ ʪʨʫʙʘʤ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʢʦʥʜʝʥʩʘʮʽʡʥʦʾ ʢʦʣʦʥʠ 8, 

ʧʽʩʣʷ ʯʦʛʦ ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʚ ʤʽʞʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ ʚʠʥʦʩʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ 

3, ʜʝ ʚʦʥʘ ʥʘʛʨʽʚʘʻʪʴʩʷ ʜʦ 190-200Áʉ. ɿ ʚʠʥʦʩʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ 

ʮʠʨʢʫʣʷʮʽʡʥʠʡ ʛʘʟ ʧʦʩʪʫʧʘʻ ʚ ʢʦʣʦʥʫ ʩʠʥʪʝʟʫ 1, ʜʝ ʜʦʜʘʪʢʦʚʦ ʥʘʛʨʽʚʘʻʪʴʩʷ 

ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʨʝʘʢʮʽʾ. ɺ ʪʝʧʣʦʦʙʤʽʥʥʠʢʫ ʛʘʟ ʥʘʛʨʽʚʘʻʪʴʩʷ ʜʦ 400-440Áʉ, 

ʧʦʩʪʫʧʦʚʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʰʘʨʠ ʢʘʪʘʣʽʟʘʪʦʨʫ, ʥʘ ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʩʠʥʪʝʟ ʘʤʽʘʢʫ. 

 ʇʽʩʣʷ ʦʩʪʘʥʥʴʦʛʦ ʰʘʨʫ ʢʘʪʘʣʽʟʘʪʦʨʫ, ʘʟʦʪʦʚʦʜʥʝʚʘ ʩʫʤʽʰ ʽʟ ʚʤʽʩʪʦʤ 

ʘʤʽʘʢʫ ~15% ʽ ʪʝʤʧʝʨʘʪʫʨʦʶ 500ï515Áʉ, ʚʭʦʜʠʪʴ ʫ ʪʨʫʙʢʠ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ, ʦʭʦʣʦʜʞʫʶʯʠʩʴ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 330Áʉ. ɼʘʣʽ ʛʘʟʦʚʘ ʩʫʤʽʰ 

ʧʦʩʣʽʜʦʚʥʦ ʧʨʦʭʦʜʠʪʴ ʧʦʚʽʪʨʷʥʠʡ ʢʦʥʜʝʥʩʘʪʦʨ 5, ʢʦʥʜʝʥʩʘʮʽʡʥʫ ʢʦʣʦʥʫ 8 

ʪʘ ʘʤʽʘʯʥʠʡ ʭʦʣʦʜʠʣʴʥʠʢ-ʢʦʥʜʝʥʩʘʪʦʨ 9, ʚ ʷʢʠʭ ʢʦʥʜʝʥʩʫʻʪʴʩʷ ʘʤʽʘʢ. 

ɼʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨ 4. 

 ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ʽʥʝʨʪʥʠʭ ʛʘʟʽʚ ʫ ʮʠʨʢʫʣʷʮʽʡʥʽʡ ʩʫʤʽʰʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʽʜʚʝʜʝʥʥʷ ʧʨʦʜʫʚʥʠʭ ʛʘʟʽʚ. 

 ʄʝʪʦʶ ʜʘʥʦʶ ʨʦʙʦʪʠ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʟʨʘʭʫʥʦʢ, ʨʦʟʨʦʙʢʘ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚʠʥʦʩʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ. 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ɯʍ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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1 ï ʢʦʣʦʥʘ ʩʠʥʪʝʟʫ ʘʤʽʘʢʫ; 2 ï ʧʽʜʽʛʨʽʚʘʯ ʚʦʜʠ; 

3 ï ʚʠʥʦʩʥʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ; 4 ï ʪʫʨʙʦʢʦʤʧʨʝʩʦʨ; 5 ï ʙʣʦʢ ʘʧʘʨʘʪʽʚ 

ʧʦʚʽʪʨʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ; 6 ï ʩʝʧʘʨʘʪʦʨ ʨʽʜʢʦʛʦ ʘʤʽʘʢʫ; 7 ï ʤʘʛʥʽʪʥʽ 

ʬʽʣʴʪʨʠ; 8 ï ʢʦʥʜʝʥʩʘʮʽʡʥʘ ʢʦʣʦʥʘ; 9 ï ʚʠʧʘʨʥʠʢ ʨʽʜʢʦʛʦ ʘʤʽʘʢʫ. 

ʈʠʩ.1 ï ʉʭʝʤʘ ʩʠʥʪʝʟʫ ʘʤʽʘʢʫ 

 

 ʊʝʧʣʦʦʙʤʽʥʥʠʢ ʻ ʘʧʘʨʘʪʦʤ ʷʢʠʡ ʧʨʘʮʶʻ ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ. 

ʅʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʘʣʴʥʦʶ ʯʘʩʪʠʥʦʶ ʻ ʢʦʨʧʫʩ ʘʧʘʨʘʪʫ, ʷʢʠʡ ʩʧʨʠʡʤʘʻ 

ʟʥʘʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɺ ʧʨʦʝʢʪʽ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʩʧʨʦʝʢʪʫʚʘʪʠ ʨʫʣʦʥʦʚʘʥʠʡ 

ʢʦʨʧʫʩ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʤʝʥʰʫ ʤʘʪʝʨʽʘʣʦʻʤʥʽʩʪʴ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʤʦʥʦʣʽʪʥʠʤ ʽ ʷʢ ʨʝʟʫʣʴʪʘʪ ʤʘʻ ʤʝʥʰʫ ʩʦʙʽʚʘʨʪʽʩʪʴ 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ɾʘʚʦʨʦʥʢʦʚ ʅ.ʄ, ʉʧʨʘʚʦʯʥʠʢ ʘʟʦʪʯʠʢʘ. ʉʠʥʪʝʟ ʘʤʤʠʘʢʘ ï 2ʝ ʫʟʜ., 

ʧʝʨʝʨʘʙ., ʄ.: ʍʠʤʠʷ, 1986. ï 512 ʩ. ï ʠʣ. 

2. ʂʫʟʥʝʮʦʚ ʃ.ɼ, ɼʤʠʪʨʝʥʢʦ ʃ.ʄ., ʈʘʙʠʥʘ ʇ.ɼ. ʉʠʥʪʝʟ ʘʤʤʠʘʢʘ. ï ʄ.: 

çʍʠʤʠʷè, 1982. ï 296 ʩ., ʠʣ. 

3. ʇʨʦʠʟʚʦʜʩʪʚʦ ʘʤʤʠʘʢʘ ʧʦʜ. ʨʝʜ. ɺ.ʇ.ʉʝʤʝʥʦʚʘ ï ʄ.:çʍʠʤʠʷè, 1985, 368 

ʩ. ï ʠʣ. 
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ʋɼʂ 66.041.491:62-111.3 

ʇɸʈʆɺʀʁ ʂɸʃʔʎʀʅɸʊʆʈ ɯɿ ʈɽʊʋʈʅʀʄ ɾʀɺʃɽʅʅʗʄ ʋ 

ʉʆɼʆɺʆʄʋ ɺʀʈʆɹʅʀʎʊɺɯ. 

ʩʪʫʜʝʥʪ ʄʝʣʴʥʠʢ ʉ.ɺ. ʢ.ʪ.ʥ. ʜʦʮ. ʈʘʢʠʮʴʢʠʡ ɺ.ʃ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

 ʂʘʣʴʮʠʥʦʚʘʥʘ  ʩʦʜʘ ʟʘʩʪʦʩʦʚʫʶʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɿʦʢʨʝʤʷ ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚʦʥʘ ʥʘʙʫʣʘ ʚ ʭʘʨʯʦʚʽʡ, 

ʰʢʽʨʷʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʷʭ, ʚʠʨʦʙʥʠʮʪʚʽ ʩʢʣʘ, ʮʝʣʶʣʦʟʦ-ʧʘʧʝʨʦʚʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ, ʚʠʨʦʙʥʠʮʪʚʽ ʤʠʣʘ, ʭʽʤʽʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʯʦʨʥʽʡ 

ʤʝʪʘʣʫʨʛʽʾ.  

 ɺʠʨʦʙʥʠʮʪʚʦ ʜʘʥʦʛʦ ʧʨʦʜʫʢʪʫ ʥʠʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʤʝʪʦʜʦʤ ɽʨʥʝʩʪʘ 

ʉʦʣʴʚʝ, ʜʝ ʧʽʩʣʷ ʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ ʧʨʦʜʫʢʪ ʚʽʜʬʽʣʴʪʨʦʚʫʶʪʴ ʪʘ ʢʘʣʴʮʠʥʫʶʪʴ. 

 ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʮʝʩʫ ʢʘʣʴʮʠʥʘʮʽʾ ʥʘ ʟʘʚʦʜʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʩʦʜʦʚʽ ʧʝʯʽ ʟ ʨʝʪʫʨʥʠʤ, ʘʙʦ ʙʝʟʨʝʪʫʨʥʠʤ ʞʠʚʣʝʥʥʷʤ, ʪʘ ʧʘʨʦʚʽ 

ʢʘʣʴʮʠʥʘʪʦʨʠ. ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʧʨʦʮʝʩʫ 

ʢʘʣʴʮʠʥʘʮʽʾ ʛʽʜʨʦʢʘʨʙʦʥʘʪʫ ʥʘʪʨʽʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʨʦʚʠʭ ʢʘʣʴʮʠʥʘ 

ʪʦʨʽʚ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ [1]. 

 
1 ï ʧʘʨʦʚʠʡ ʢʘʣʴʮʠʥʘʪʦʨ; 2 ï ʞʠʚʠʣʴʥʠʡ ʟʤʽʰʫʚʘʯ; 3,15 ï ʢʦʤʽʨʢʦʚʽ 

ʞʠʚʠʪʝʣʽ; 4,10 ï ʩʪʨʽʯʢʦʚʽ ʪʨʘʥʩʧʦʨʪʝʨʠ; 5 ï ʚʽʙʨʦʞʠʚʠʪʝʣʴ; 6 ïʙʫʥʢʝʨ; 

7 ï ʧʣʫʞʢʦʚʠʡ ʚʽʜʢʠʜʘʯ; 8,9,14,16 ï ʪʨʘʥʩʧʦʨʪʝʨʠ; 11 ï ʮʠʢʣʦʥ; 12 ï 

ʢʦʣʝʢʪʦʨ ʛʘʟʫ ʢʘʣʴʮʠʥʘʮʽʾ; 13 ï ʩʝʧʘʨʘʪʦʨ; 17 ï ʟʙʽʨʥʠʢ ʢʦʥʜʝʥʩʘʪʫ; 18 ï 

ʚʽʜʮʝʥʪʨʦʚʽ ʥʘʩʦʩʠ; 19 ï ʟʙʽʨʥʠʢ ʩʣʘʙʢʦʾ ʨʽʜʠʥʠ; 20 ï ʭʦʣʦʜʠʣʴʥʠʢ ʛʘʟʫ 

ʢʘʣʴʮʠʥʘʮʽʾ; 21 ï ʨʝʜʫʢʮʽʡʥʘ ʦʭʦʣʦʜʞʫʚʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ; 22 ï ʧʨʦʤʠʚʘʯ 

ʛʘʟʫ ʢʘʣʴʮʠʥʘʮʽʾ; 23 ï ʟʙʽʨʥʠʢ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ. 

ʈʠʩ.1 ʉʭʝʤʘ ʚʽʜʜʽʣʝʥʥʷ ʢʘʣʴʮʠʥʘʮʽʾ 

 ɺʦʣʦʛʠʡ ʛʽʜʨʦʢʘʨʙʦʥʘʪ ʥʘʪʨʽʶ ʩʪʨʽʯʢʦʚʠʤ ʪʨʘʥʩʧʦʨʪʝʨʦʤ 10 ʪʘ 

ʧʣʫʞʢʦʚʠʤ ʚʽʜʢʠʜʘʯʝʤ 7 ʧʦʜʘʻʪʴʩʷ ʚ ʙʫʥʢʝʨ 6 ʚʽʙʨʦʞʠʚʠʣʴʥʠʢʘ 5, ʟʚʽʜʢʠ 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ɯʍ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 
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ʚʽʙʨʦʞʠʚʠʣʴʥʠʢʦʤ ʽ ʩʤʫʞʢʦʚʠʤ ʪʨʘʥʩʧʦʨʪʝʨʦʤ 4  ʯʝʨʝʟ ʢʦʤʽʨʢʦʚʠʡ 

ʞʠʚʠʪʝʣʴ 3 ʧʦʜʘʻʪʴʩʷ ʚ ʟʤʽʰʫʚʘʯ 2. ʊʘʢʦʞ ʚ ʟʤʽʰʫʚʘʯ ʧʦʩʪʫʧʘʻ ʨʝʪʫʨʥʘ 

ʩʦʜʘ, ʪʘ ʩʦʜʘ, ʷʢʫ ʚʽʜʜʽʣʷʶʪʴ ʚʽʜ ʛʘʟʽʚ ʢʘʣʴʮʠʥʘʮʽʾ ʚ ʮʠʢʣʦʥʽ 11. 

 ʇʽʜʛʦʪʦʚʣʝʥʫ ʩʫʤʽʰ ʥʘʧʨʘʚʣʷʶʪʴ ʚ ʤʽʞʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ ʙʘʨʘʙʘʥʥʦʛʦ 

ʢʘʣʴʮʠʥʘʪʦʨʫ 1. ɿʘ ʨʘʭʫʥʦʢ ʦʙʝʨʪʽʚ ʽ ʥʘʭʠʣʫ ʙʘʨʘʙʘʥʫ ʩʫʤʽʰ ʨʫʭʘʻʪʴʩʷ 

ʧʨʦʤʽʞ ʦʨʝʙʨʝʥʠʭ ʪʨʫʙ ʚ ʥʘʧʨʷʤʢʫ ʚʠʚʘʥʪʘʞʝʥʥʷ ʧʨʦʜʫʢʪʫ. ʊʝʧʣʦ  

ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʚʠʧʘʨʶʚʘʥʥʷ ʚʦʣʦʛʠ ʛʽʜʨʦʢʘʨʙʦʥʘʪʫ, ʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ 

ʨʦʟʢʣʘʜʫ ʪʘ ʧʽʜʽʛʨʽʚ ʧʨʦʜʫʢʪʽʚ ʨʝʘʢʮʽʾ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ 

ʪʨʦʥʠ ʧʦʣʫʯʘʶʪʴ ʢʘʣʴʮʠʥʦʚʘʥʫ ʩʦʜʫ ʪʘ ʛʘʟʠ ʢʘʣʴʮʠʥʘʮʽʾ (CO2 + H2O + 

NH3). ʂʘʣʴʮʠʥʦʚʘʥʘ ʩʦʜʘ ʯʝʨʝʟ ʢʦʤʽʨʢʦʚʠʡ ʞʠʚʠʪʝʣʴ 15 ʚʠʚʦʜʠʪʴʩʷ ʟ 

ʢʘʣʴʮʠʥʘʪʦʨʫ ʪʘ ʧʦʪʨʘʧʣʷʻ ʥʘ ʩʠʩʪʝʤʫ ʪʨʘʥʩʧʦʨʪʝʨʽʚ 8,9,16. ɿ 

ʪʨʘʥʩʧʦʨʪʝʨʫ 8 ʯʝʨʝʟ ʞʠʚʠʣʴʥʠʢ ʤʦʜʘ ʚʽʜʙʠʨʘʻʪʴʩʷ ʚ ʟʤʽʰʫʚʘʯ. ɺʩʷ ʽʥʰʘ 

ʩʦʜʘ ʪʨʘʥʩʧʦʨʪʝʨʘʤʠ 9 ʽ 14 ʧʦʜʘʻʪʴʩʷ ʥʘ ʩʢʣʘʜ. 

 ɼʣʷ ʦʙʽʛʨʽʚʫ ʢʘʣʴʮʠʥʘʪʦʨʘ ʧʦʜʘʶʪʴ ʚʦʜʷʥʫ ʧʘʨʫ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. 

ʇʝʨʝʜ ʧʦʜʘʚʘʥʥʷʤ ʜʦ ʘʧʘʨʘʪʫ ʧʘʨʘ ʧʨʦʭʦʜʠʪʴ ʨʝʜʫʢʮʽʡʥʫ ʦʭʦʣʦʜʞʫʚʘʣʴʥʫ 

ʫʩʪʘʥʦʚʢʫ, ʜʝ ʾʾ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʥʠʞʫʻʪʴʩʷ ʜʦ 270 ʦʉ, ʘ ʪʠʩʢ ʜʦ 3 ʄʇʘ. ɺ 

ʪʨʫʙʢʘʭ ʢʘʣʴʮʠʥʘʪʦʨʘ ʧʘʨ ʢʦʥʜʝʥʩʫʻʪʴʩʷ, ʚʽʜʜʘʶʯʠ ʪʝʧʣʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ 

ʢʘʣʴʮʠʥʫʻʪʴʩʷ. ʂʦʥʜʝʥʩʘʪ ʟ ʢʘʣʴʮʠʥʘʪʦʨʫ ʚʠʚʦʜʠʪʴʩʷ ʚ ʟʙʽʨʥʠʢ ʢʦʥʜʝʥʩʘʪʫ 

17 ʽ ʜʘʣʽ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʧʘʨ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ. 

 
1 ï ʟʤʽʰʫʚʘʯ; 2 ï ʪʦʨʮʴʦʚʽ ʫʱʽʣʴʥʶʚʘʯʽ; 3 ï ʙʘʨʘʙʘʥ; 4 ï ʚʽʥʮʴʦʚʘ 

ʰʝʩʪʝʨʥʷ;  5 ï ʦʙʽʜ; 6 ï ʪʝʧʣʦʽʟʦʣʷʮʽʷ; 7 ï ʦʨʝʙʨʝʥʽ ʪʨʫʙʠ; 8 ï ʪʨʫʙʥʘ 

ʨʝʰʽʪʢʘ; 9 ï ʢʽʣʴʮʴʦʚʘ ʢʘʤʝʨʘ; 10 ï ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʘ ʢʘʤʝʨʘ. 

ʈʠʩ.2 ʇʘʨʦʚʠʡ ʢʘʣʴʮʠʥʘʪʦʨ 

 ʇʘʨʦʚʠʡ ʢʘʣʴʮʠʥʘʪʦʨ ʧʨʘʮʶʻ ʟ ʨʝʪʫʨʥʠʤ ʞʠʚʣʝʥʥʷʤ. ɿʤʽʰʫʚʘʥʥʷ 

ʚʦʣʦʛʦʛʦ ʛʽʜʨʦʢʘʨʙʦʥʘʪʫ ʥʘʪʨʽʶ ʟ ʨʝʪʫʨʥʦʶ ʩʦʜʦʶ ʧʨʦʭʦʜʠʪʴ ʚ ʟʤʽʰʫʚʘʯʽ 

1. ʉʦʜʘ ʚʠʚʘʥʪʘʞʫʻʪʴʩʷ ʯʝʨʝʟ ʚʠʚʘʥʪʘʞʫʚʘʣʴʥʫ ʢʘʤʝʨʫ 10, ʘ ʛʘʟʠ 

ʢʘʣʴʮʠʥʘʮʽʾ ʚʠʚʦʜʷʪʴʩʷ ʯʝʨʝʟ ʰʪʫʮʝʨ ʟʤʽʰʫʚʘʯʘ. ɻʝʨʤʝʪʠʟʘʮʽʷ ʙʘʨʘʙʘʥʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʜʦʧʦʤʦʛʦʶ ʪʦʨʮʝʚʠʭ ʫʱʽʣʴʥʶʚʘʯʽʚ. ɿʦʚʥʽ ʙʘʨʘʙʘʥ 

ʢʘʣʴʮʠʥʘʪʦʨʫ ʚʢʨʠʪʠʡ  ʪʝʨʤʦʽʟʦʣʷʮʽʻʶ. 

 ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʤʦʜʝʨʥʽʟʘʮʽʷ ʢʘʣʴʮʠʥʘʪʦʨʘ ʰʣʷʭʦʤ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʡʦʛʦ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʦ. 

 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ: 

1.  ɿʘʡʮʝʚ ʀ.ɼ., ʊʢʘʯ ɻ.ɸ., ʉʪʦʝʚ ʅ.ɼ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʦʜʳ. ï ʄ.: ʍʠʤʠʷ, 

1986. ï 312 ʩ. 
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ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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ʋɼʂ 665.334.93 

ʊɽʇʃʆʆɹʄɯʅʅʀʂ ʅɸɻʈɯɺɸʅʅʗ ʅɽʁʊʈɸʃɯɿʆɺɸʅʆɰ ʆʃɯɰ 

ʊɽʍʅʆʃʆɻɯʏʅʆɰ ʉʍɽʄʀ ʈɸʌɯʅʋɺɸʅʅʗ ʈɯʇɸʂʆɺʆɰ ʆʃɯɰ 

ʩʪʫʜʝʥʪ ɺʠʛʽʚʩʴʢʠʡ ʄ. ʇ., ʘʩʠʩʪʝʥʪ ɻʘʪʽʣʦʚ ʂ. ʆ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

 ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʚʽʪʦʚʝ ʱʦʨʽʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʥʘʩʽʥʥʷ ʨʽʧʘʢʫ 

ʧʝʨʝʚʠʱʫʻ 53 ʤʣʥ ʪ. ʆʩʥʦʚʥʽ ʧʦʩʽʚʥʽ ʧʣʦʱʽ ʨʽʧʘʢʫ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʂʠʪʘʾ, 

ɯʥʜʽʾ, ʂʘʥʘʜʽ, ʉʐɸ, ɸʚʩʪʨʘʣʽʾ, ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ. ɿʙʽʣʴʰʝʥʥʷ ʤʘʡʞʝ ʚ 8 ʨʘʟʽʚ 

ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʨʽʧʘʢʫ ʟʘ ʦʩʪʘʥʥʽ 30 ʨʦʢʽʚ ʟʫʤʦʚʣʝʥʦ ʧʨʠʜʘʪʥʽʩʪʶ 

ʧʨʦʜʫʢʪʽʚ ʡʦʛʦ ʧʝʨʝʨʦʙʢʠ ʜʦ ʭʘʨʯʫʚʘʥʥʷ, ʢʦʨʤʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʽʦʧʘʣʠʚʘ ʪʘ ʽʥʰʝ. 

 ɿʘ ʜʘʥʠʤʠ ɼʂʉ ʋʢʨʘʾʥʠ ʫ 2010/11 MP ʧʦʩʽʚʥʽ ʧʣʦʱʽ ʧʽʜ ʨʽʧʘʢ 

ʩʪʘʥʦʚʠʣʠ 1,9 ʪʠʩ. ʛʘ (28% ʧʦʩʽʚʽʚ), ʧʨʠ ʮʴʦʤʫ ʚʘʣʦʚʠʡ ʟʙʽʨ ʥʘʩʽʥʥʷ ʨʽʧʘʢʫ 

ʩʢʣʘʚ 3990 ʪʠʩ. ʪ, ʚʥʫʪʨʽʰʥʷ ʧʝʨʝʨʦʙʢʘ ʨʽʧʘʢʫ ʩʪʘʥʦʚʠʣʘ 600 ʪʠʩ. ʪ, ʘ ʽʥʰʘ 

ʯʘʩʪʠʥʘ ʥʘʩʽʥʥʷ (ʙʽʣʷ 85%) ʝʢʩʧʦʨʪʫʚʘʣʘʩʴ, ʷʢ ʩʠʨʦʚʠʥʘ. 

 ʊʦʤʫ ʜʣʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, 

ʜʦʮʽʣʴʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʚ ʋʢʨʘʾʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʢʦʤʧʣʝʢʩʥʦʾ ʡ ʟʘʚʝʨʰʝʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʥʘ ʭʘʨʯʦʚʽ, ʪʝʭʥʽʯʥʽ ʪʘ ʧʦʙʫʪʦʚʽ ʧʦʪʨʝʙʠ. 

 ɼʘʥʘ ʢʫʣʴʪʫʨʘ ʥʝ ʚʠʤʘʛʘʻ ʥʽʷʢʠʭ ʦʩʦʙʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʨʦʩʪʫ. ɺ ʾʾ 

ʩʢʣʘʜ ʚʭʦʜʷʪʴ ʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʣʽʢʫʚʘʣʴʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʅʘʩʽʥʥʷ ʨʽʧʘʢʫ ʤʽʩʪʠʪʴ 35ï52% ʨʦʩʣʠʥʥʦʛʦ ʞʠʨʫ, 19ï31% 

ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʟʘ ʘʤʽʥʦʢʠʩʣʦʪʘʤʠ ʙʽʣʢʘ, 5ï12% ʢʣʽʪʢʦʚʠʥʠ. ʈʽʧʘʢʦʚʘ ʦʣʽʷ 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʚ ʾʞʽ, ʚ ʚʠʛʣʷʜʽ ʤʘʨʛʘʨʠʥʫ, ʤʘʡʦʥʝʟʫ, ʢʫʣʽʥʘʨʥʠʭ 

ʞʠʨʽʚ. ʊʘʢʦʞ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʷʢ ʙʽʦʧʘʣʠʚʦ ʪʘ ʤʘʩʪʠʣʘ. 

 ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʣʽʥʽʾ ʨʘʬʽʥʫʚʘʥʥʷ ʨʽʧʘʢʦʚʦʾ ʦʣʽʾ ʟʦʙʨʘʞʝʥʘ ʥʘ 

ʨʠʩʫʥʢʫ 1. 

 ɿ ʻʤʢʦʩʪʽ 1 ʦʣʽʷ ʥʘʩʦʩʦʤ 3 ʧʨʦʢʘʯʫʻʪʴʩʷ ʯʝʨʝʟ ʨʫʢʘʚʥʽ ʬʽʣʴʪʨʠ 2 ʽ 

ʧʦʜʘʻʪʴʩʷ ʚ ʪʝʧʣʦʦʙʤʽʥʥʠʢ 4, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʛʨʽʚʘʥʥʷ ʜʦ ʥʝʦʙʭʽʜʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʘʨʦʶ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ. ʋ ʧʦʪʽʢ ʥʘʛʨʽʪʦʾ ʦʣʽʾ ʥʘʩʦʩʦʤ 5 ʽʟ 

ʻʤʥʦʩʪʽ 6 ʧʦʜʘʻʪʴʩʷ ʨʦʟʯʠʥ ʣʠʤʦʥʥʦʾ ʢʠʩʣʦʪʠ. ʉʫʤʽʰ ʦʣʽʾ ʟ ʢʠʩʣʦʪʦʶ 

ʧʦʜʘʻʪʴʩʷ ʚ ʟʤʽʰʫʚʘʯ 7, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʥʩʠʚʥʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ʘ ʟʚʽʜʪʠ 

ï ʚ ʻʤʥʽʩʪʴ 8, ʫ ʷʢʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʪʨʠʤʢʘ ʧʨʠ ʽʥʪʝʥʩʠʚʥʦʤʫ 

ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʦʣʽʾ ʟ ʢʠʩʣʦʪʦʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʢʠ ʢʠʩʣʦʪʦʶ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʚʝʜʝʥʥʷ ʬʦʩʬʘʪʠʜʽʚ ʫ ʛʽʜʨʘʪʘʮʽʡʥʠʡ ʩʪʘʥ, ʘ ʪʘʢʦʞ ʨʝʘʢʮʽʷ 

ʟ ʤʝʪʘʣʘʤʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʮʠʪʨʘʪʽʚ. ɿ ʻʤʥʦʩʪʽ 8 ʩʫʤʽʰ ʦʣʽʾ ʟ ʢʠʩʣʦʪʦʶ 

ʧʦʜʘʻʪʴʩʷ ʚ ʪʝʧʣʦʦʙʤʽʥʥʠʢ 9, ʜʝ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʦʤʠʣʝʥʥʷ 

ʧʨʠ ʥʝʡʪʨʘʣʽʟʘʮʽʾ. ʇʦʪʽʤ ʚ ʧʦʪʽʢ ʦʣʽʾ ʜʦʜʘʻʪʴʩʷ ʨʦʟʯʠʥ ʣʫʛʫ ʜʣʷ 

ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʢʠʩʣʦʪʠ ʽ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʦʣʽʾ. 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ɯʍ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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1 ï ʻʤʥʽʩʪʴ; 2 ï ʨʫʢʘʚʥʽ ʬʽʣʴʪʨʠ; 3,5,11,15,18,21 ï ʥʘʩʦʩʠ; 4,9,16,22 ï 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʠ; 6 ï ʻʤʥʽʩʪʴ ʢʠʩʣʦʪʠ; 7,12,13,23 ï ʟʤʽʰʫʚʘʯʽ; 8,14 ï 

ʨʝʘʢʪʦʨʠ; 10 ï ʻʤʥʽʩʪʴ ʣʫʛʫ; 17,24 ï ʩʝʧʘʨʘʪʦʨʠ; 19 ï ʻʤʥʽʩʪʴ ʪʝʧʣʦʾ 

ʟʤ'ʷʢʰʝʥʦʾ ʚʦʜʠ; 20 ï ʻʤʥʽʩʪʴ ʩʦʘʧʩʪʦʢʽʚ; 25 ï ʞʠʨʦʣʦʚʫʰʢʘ 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʣʽʥʽʾ ʨʘʬʽʥʫʚʘʥʥʷ ʨʽʧʘʢʦʚʦʾ ʦʣʽʾ 

 

 ɿʤʽʰʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʟʤʽʰʫʚʘʯʘʭ 12 ʽ 13. ʉʫʤʽʰ ʧʦʜʘʻʪʴʩʷ ʚ 

ʻʤʥʽʩʪʴ 14, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʝʘʢʮʽʷ. ʇʽʩʣʷ ʨʝʘʢʮʽʾ ʟ ʣʫʛʦʤ, ʦʣʽʷ ʥʘʩʦʩʦʤ 15 

ʧʦʜʘʻʪʴʩʷ ʚ ʪʝʧʣʦʦʙʤʽʥʥʠʢ 16 ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ, ʘ ʧʦʪʽʤ ʥʘʜʭʦʜʠʪʴ ʜʦ 

ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʩʝʧʘʨʘʪʦʨʘ 17 ʜʣʷ ʚʽʜʜʽʣʝʥʥʷ ʩʦʘʧʩʪʦʢʽʚ ʽ ʛʽʜʨʘʪʘʮʽʡʥʦʛʦ 

ʦʩʘʜʫ ʚʽʜ ʦʣʽʾ. ɿ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʩʦʘʧʩʪʦʢʽʚ ʥʝʦʙʭʽʜʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ 

ʧʦʪʽʢ ʦʣʽʾ ʥʘʩʦʩʦʤ 18 ʟ ʻʤʥʦʩʪʽ 19 ʚʚʦʜʠʪʴʩʷ ʪʝʧʣʘ ʟʤ'ʷʢʰʝʥʘ ʚʦʜʘ. 

ʉʦʘʧʩʪʦʢʠ ʽ ʛʽʜʨʘʪʘʮʽʡʥʠʡ ʦʩʘʜ ʧʦʩʪʫʧʘʶʪʴ ʧʦ ʣʽʥʽʾ ʚʠʭʦʜʫ ʚʘʞʢʦʾ ʬʘʟʠ ʚ 

ʻʤʥʽʩʪʴ 20, ʘ ʥʝʡʪʨʘʣʽʟʦʚʘʥʘ ʦʣʽʷ ï ʧʦ ʣʽʥʽʾ ʚʠʭʦʜʫ ʣʝʛʢʦʾ ʬʘʟʠ ʥʘʩʦʩʦʤ 21 

ʧʦʜʘʻʪʴʩʷ ʚ ʪʝʧʣʦʦʙʤʽʥʥʠʢ 22, ʜʝ ʥʘʛʨʽʚʘʻʪʴʩʷ ʜʦ ʥʝʦʙʭʽʜʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. 

ʇʦʪʽʤ, ʫ ʧʦʪʽʢ ʦʣʽʾ ʧʦʜʘʻʪʴʩʷ ʚʦʜʘ ʜʣʷ ʧʨʦʤʠʚʘʥʥʷ. ɿʤʽʰʫʚʘʥʥʷ 

ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʟʤʽʰʫʚʘʯʽ 23. ʉʫʤʽʰ ʦʣʽʾ ʟ ʚʦʜʦʶ ʧʦʜʘʻʪʴʩʷ ʥʘ ʩʝʧʘʨʘʪʦʨ 24, 

ʜʝ ʧʨʦʚʦʜʠʪʴʩʷ ʾʭ ʨʦʟʜʽʣʝʥʥʷ. ɺʦʜʘ ʧʦʜʘʻʪʴʩʷ ʚ ʞʠʨʦʣʦʚʫʰʢʫ 25, ʘ ʦʣʽʷ 

ʧʦʜʘʻʪʴʩʷ ʚ ʧʦʯʘʪʢʦʚʫ ʻʤʢʽʩʪʴ ʜʽʣʷʥʢʠ ʘʜʩʦʨʙʮʽʡʥʦʾ ʦʙʨʦʙʢʠ. ɺ ʜʘʥʽʡ 

ʩʭʝʤʽ ʣʽʥʽʾ ʨʘʬʽʥʫʚʘʥʥʷ ʨʽʧʘʢʦʚʦʾ ʦʣʽʾ ʜʣʷ ʢʦʞʥʦʛʦ ʝʪʘʧʫ ʨʘʬʽʥʘʮʽʾ 

ʧʦʪʨʽʙʥʘ ʨʽʟʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʷʢʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ. ɺʠʙʽʨ 

ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʘʧʘʨʘʪʽʚ ʚʘʞʣʠʚʠʡ ʜʣʷ ʟʘʜʘʥʦʾ ʣʽʥʽʾ ʨʘʬʽʥʫʚʘʥʥʷ ʨʽʧʘʢʦʚʦʾ 

ʦʣʽʾ, ʘ ʩʘʤʝ ʧʽʩʣʷ ʩʝʧʘʨʘʪʦʨʫ ʜʣʷ ʥʝʡʪʨʘʣʽʟʦʚʘʥʦʾ ʦʣʽʾ, ʜʝ ʥʝʦʙʭʽʜʥʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʽʥʪʝʥʩʠʚʥʠʡ ʪʝʧʣʦʦʙʤʽʥ ʧʝʨʝʜ ʟʘʢʣʶʯʥʠʤ ʝʪʘʧʦʤ 

ʨʘʬʽʥʫʚʘʥʥʷ. ɻʦʣʦʚʥʘ ʟʘʜʘʯʘ ʮʝ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʪʝʧʣʦʦʙʤʽʥʫ ʰʣʷʭʦʤ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʚʠʙʦʨʫ ʢʦʥʩʪʨʫʢʮʽʾ ʘʧʘʨʘʪʘ ʪʘ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ 

ʨʦʙʦʪʠ. ʅʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʡ ʩʧʨʦʝʢʪʫʚʘʪʠ ʪʝʧʣʦʦʙʤʽʥʥʠʢ, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʠʪʴ ʷʢʽʩʥʫ ʨʦʙʦʪʫ ʟ ʨʽʧʘʢʦʚʦʶ ʦʣʽʻʶ. 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ɯʍ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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ʋɼʂ 620.92 

ɼʆʉʃɯɼɾɽʅʅʗ ʊɽʇʃʆʊʀ ʌɸɿʆɺʆɻʆ ʇɽʈɽʍʆɼʋ 

ʊɽʇʃʆɸʂʋʄʋʃʖʖʏʆɻʆ ʄɸʊɽʈɯɸʃʋ (ʊɸʄ) ʄɽʊʆɼʆʄ  

T-HISTORY  

ʩʪʫʜʝʥʪ ɺʦʨʦʥʮʦʚ ʄ.ɭ., ʢ. ʪ. ʥ., ʩ. ʥ. ʩ. ʏʘʣʘʻʚ ɼ.ʄ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ɯʥʩʪʠʪʫʪ ʪʝʭʥʽʯʥʦʾ ʪʝʧʣʦʬʽʟʠʢʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ 

 

 ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʧʨʦʙʣʝʤʦʶ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʻ ʝʥʝʨʛʦ- ʪʘ ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ. ʆʜʥʠʤ ʽʟ ʩʘʤʠʭ 

ʝʥʝʨʛʦʻʤʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʪʝʧʣʦʚʘ ʩʫʰʢʘ ʤʘʪʝʨʽʘʣʽʚ, ʪʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʽʡ ʪʝʧʣʦʚʠʭ ʥʘʩʦʩʽʚ ʽ ʪʝʨʤʦʘʢʫʤʫʣʷʪʦʨʽʚ ʥʘʙʫʚʘʻ 

ʧʝʨʰʦʯʝʨʛʦʚʦʛʦ ʟʥʘʯʝʥʥʷ. 

 ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʪʝʧʣʦʚʠʭ ʘʢʫʤʫʣʷʪʦʨʽʚ  ʥʝʦʙʭʽʜʥʠʡ ʦʧʪʠʤʘʣʴʥʠʡ 

ʚʠʙʽʨ ʪʘ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʦʙʛʨʫʥʪʫʚʘʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ 

ʪʝʧʣʦʘʢʫʤʫʣʶʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʊɸʄ). ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʾʭ 

ʪʝʧʣʦʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʦʩʥʦʚʥʦʶ ʟ ʷʢʠʭ ʻ ʧʨʠʭʦʚʘʥʘ ʪʝʧʣʦʪʘ ʬʘʟʦʚʦʛʦ 

ʧʝʨʝʭʦʜʫ, ʷʢʘ ʟʘʟʚʠʯʘʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʦʚʦʣʽ ʪʨʫʜʦʤʽʩʪʢʠʤ 

ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ.  

 ʋ 1998 ʨ. ʢʠʪʘʡʩʴʢʠʤ ʚʯʝʥʠʤ ɾʘʥʦʤ ɯʥʧʽʥʛʦʤ ʙʫʚ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ[1]  ʪʘ ʫ 2003 ʨ. ʤʦʜʝʨʥʽʟʦʚʘʥʠʡ ʽʩʧʘʥʩʴʢʠʤ ʚʯʝʥʠʤ ɾʦʟʝ 

ʄʘʨʽʥʦʤ  ʤʝʪʦʜ çT-Historyè [2]. 

 ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʪʘ ʘʧʨʦʙʘʮʽʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʥʘ 

ʥʦʚʦʤʫ ʚʽʪʯʠʟʥʷʥʦʤʫ ʤʘʪʝʨʽʘʣʽ çʊɸʄ - 1è. ɼʣʷ ʮʴʦʛʦ ʙʫʚ ʩʪʚʦʨʝʥʠʡ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʩʪʝʥʜ.  

 ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʦʙʠʜʚʽ ʧʨʦʙʽʨʢʠ ʟ çʊɸʄ - 1è ʪʘ 

ʝʪʘʣʦʥʥʦʶ ʨʽʜʠʥʦʶ (ʚʦʜʘ) ʥʘʛʨʽʚʘʶʪʴʩʷ ʜʦ ʦʜʥʘʢʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢʘ 

ʚʠʱʝ ʪʝʤʧʝʨʘʪʫʨʠ ʧʣʘʚʣʝʥʥʷ ʪʝʨʤʦʘʢʫʤʫʣʶʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʽ  

ʨʦʟʤʽʱʫʶʪʴʩʷ ʚ ʧʦʚʽʪʨʷʥʦʤʫ ʪʝʨʤʦʩʪʘʪʽ. ɺ ʧʨʦʮʝʩʽ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʧʨʦʚʦʜʠʪʴʩʷ ʟʘʧʠʩ ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʙʽʨʦʢ ʪʘ ʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ 

ʪʝʨʤʦʩʪʘʪʽ. ɽʢʩʧʝʨʠʤʝʥʪ ʟʘʢʽʥʯʫʻʪʴʩʷ ʧʽʩʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʦʙʦʭ ʧʨʦʙʽʨʦʢ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʠʞʯʝ ʪʝʤʧʝʨʘʪʫʨʠ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʪʝʨʤʦʘʢʫʤʫʣʶʶʯʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. 

 ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ ʚ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʙʫʜʫʻʪʴʩʷ ʛʨʘʬʽʢ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʦʙʦʭ ʧʨʦʙʽʨʦʢ ʫ ʯʘʩʽ (ʨʠʩ.1). 

ʆʪʨʠʤʘʥʽ ʢʨʠʚʽ ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʪʝʧʣʦʪʠ 

ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʪʝʨʤʦʘʢʫʤʫʣʶʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʄʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʪʝʧʣʦʪʠ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʪʝʨʤʦʘʢʫʤʫʣʶʶʯʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟʘʢʣʶʯʘʻʪʴʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʦʪʨʠʤʘʥʠʭ ʢʨʠʚʠʭ (ʨʠʩ.1) , 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʘʪʝʤʘʪʠʯʥʠʡ ʦʧʠʩ ʪʝʧʣʦʧʝʨʝʜʘʯʽ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʟʥʘʯʠʪʠ ʝʥʪʘʣʴʧʽʶ h, ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʚʽʜʦʤʽʡ 

ʪʝʧʣʦʻʤʥʦʩʪʽ ʝʪʘʣʦʥʥʦʾ ʨʝʯʦʚʠʥʠ [3] . 
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 ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ 

ʛʨʘʬʽʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ 

ʧʨʦʛʨʘʤʘ çNikVor_T-Historyè (ʨʠʩ.1) ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Delphi 2007. 

 
ʈʠʩ.1: ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʯʠʩʣʦʚʦʤʫ ʪʘ ʛʨʘʬʽʯʥʦʤʫ ʚʠʛʣʷʜʽ  ʟʘ 

ʧʨʦʛʨʘʤʦʶ  çNikVor_T-Historyè 

 ʈʦʟʭʦʜʞʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘ ʤʝʪʦʜʦʤ  çT-Historyè 

ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʘ ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʥʝ ʧʝʨʝʚʠʱʫʻ 5 %, 

ʱʦ ʻ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. 

 ʗʢ ʧʦʢʘʟʘʣʠ ʥʘʰʽ ʨʝʟʫʣʴʪʘʪʠ, ʤʝʪʦʜ çT-Historyè ʧʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʚʠʟʥʘʯʝʥʥʶ ʧʨʠʭʦʚʘʥʦʾ ʪʝʧʣʦʪʠ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʫ 

ʪʝʨʤʦʘʢʫʤʫʣʶʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʥʘʯʥʦ ʧʨʦʩʪʠʡ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʤ ʪʘ ʤʦʞʝ ʙʫʪʠ  ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʦʚʠʭ ʊɸʄ. 

 ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʘʥʦʾ ʨʦʙʦʪʠ ʥʘʧʠʩʘʥʘ ʥʘʫʢʦʚʘ ʩʪʘʪʪʷ, ʢʦʪʨʘ ʙʫʜʝ 

ʧʦʜʘʥʘ ʚ ʞʫʨʥʘʣ ɯʊʊʌ ʅɸʅ ʋʢʨʘʾʥʠ çʇʨʦʤʠʩʣʦʚʘ ʪʝʧʣʦʪʝʭʥʽʢʘè. 

 

 ʇʝʨʝʣʽʢ   ʧʦʩʠʣʘʥʴ 

[1].  - Yinping Z., A simple method, the T-history method, of determining the 

heat of fusion, specific heat and thermal conductivity of phase-change materials, 

Meas. Sci. Technol. 10, 201-205., 1999. 

[2]. - INSTITUTE OF PHYSICS PUBLISHING Meas. Sci. Technol. 14 (2003)   

p. 184ï189. 

[3]. - Inventory of  PCM, A Report of IEA Solar Heating and Cooling 

programme - Task 32, edited by Wolfgang Streicher, February 2005. 
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ʈɽɸʂʊʆʈ ʇʆʃɯʄɽʈʀɿɸʎɯɰ ʉʊʀʈʆʃʋ ʊɽʍʅʆʃʆɻɯʏʅʆɰ ʉʍɽʄʀ 

ʇʈʆʎɽʉʋ ɺʀɻʆʊʆɺʃɽʅʅʗ ɽʄʋʃʔʉɯʁʅʆɻʆ ʇʆʃɯʉʊʀʈʆʃʋ 

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

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

 ʇʦʣʽʩʪʠʨʦʣ ʻ ʥʝʟʘʤʽʥʥʠʤ ʧʦʣʽʤʝʨʦʤ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʙʫʜʽʚʥʠʮʪʚʽ. 

ɺʽʥ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʧʦʙʫʪʦʚʽʡ ʩʬʝʨʽ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, 

ʧʘʢʫʚʘʣʴʥʽʡ, ʢʦʥʜʠʪʝʨʩʴʢʽʡ, ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʽʡ ʽʥʜʫʩʪʨʽʷʭ, ʱʦ ʩʧʨʠʯʠʥʷʻ 

ʧʦʩʪʽʡʥʝ ʧʽʜʚʠʱʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʥʴʦʛʦ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʷʤʠ: 

ʚʦʣʦʜʽʻ ʚʽʜʤʽʥʥʠʤʠ ʜʽʝʣʝʢʪʨʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʶ ʜʦ      

-40ÁC. ʆʪʞʝ ʨʦʟʨʦʙʢʘ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʩʫʯʘʩʥʠʤ ʪʝʥʜʝʥʮʽʷʤ ʪʝʭʥʽʢʠ, ʻ ʚʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ. 

 ʇʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʧʦʣʽʩʪʠʨʦʣʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʘʜʠʢʘʣʴʥʽʡ 

ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʩʪʠʨʦʣʫ. ʈʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʦʩʥʦʚʥʽ ʩʧʦʩʦʙʠ ʡʦʛʦ ʦʪʨʠʤʘʥʥʷ: 

ʝʤʫʣʴʩʽʡʥʠʡ, ʩʫʩʧʝʥʟʽʡʥʠʡ, ʙʣʦʯʥʠʡ. ʆʜʝʨʞʘʥʥʷ ʧʦʣʽʩʪʠʨʦʣʘ ʝʤʫʣʴʩʽʡʥʠʤ 

ʩʧʦʩʦʙʦʤ ʻ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤ ʧʨʦʮʝʩʦʤ, ʧʝʨʝʚʘʛʘʤʠ ʷʢʦʛʦ ʻ ʤʝʥʰʽ 

ʝʥʝʨʛʦʟʘʪʨʘʪʠ, ʧʨʦʩʪʦʪʘ ʧʨʦʮʝʩʫ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʚ ʥʴʦʤʫ ʘʧʘʨʘʪʽʚ. 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʧʨʦʮʝʩʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʤʫʣʴʩʽʡʥʦʛʦ ʧʦʣʽʩʪʠʨʦʣʫ 

ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. 

 ʇʦʤôʷʢʰʝʥʘ ʚʦʜʘ ʽʟ ʟʙʽʨʥʠʢʘ 1 ʽ ʤʦʥʦʤʝʨ ʩʪʠʨʦʣ ʟʽ ʟʙʽʨʥʠʢʘ 2 ʯʝʨʝʟ 

ʤʽʨʥʠʢ 5 ʽ 6 ʟʘʚʘʥʪʘʞʫʶʪʴʩʷ ʚ ʨʝʘʢʪʦʨ 23, ʟôʻʜʥʘʥʠʡ ʟ ʦʙʝʨʥʝʥʠʤ 

ʭʦʣʦʜʠʣʴʥʠʢʦʤ 7. ɯʟ ʟʙʽʨʥʠʢʘ 3 ʯʝʨʝʟ ʤʽʨʥʠʢ 4 ʪʫʜʠ ʞ ʧʦʜʘʻʪʴʩʷ 

ʢʘʪʘʣʽʟʘʪʦʨ ï 30 %-ʠʡ ʨʦʟʯʠʥ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʪʘ ʝʤʫʣʴʛʘʪʦʨ ï ʤʠʣʦ ʘʙʦ 

ʢʦʢʦʩʦʚʝ ʤʘʩʣʦ. ɺʩʷ ʤʘʩʘ ʧʽʜʽʛʨʽʚʘʻʪʴʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 345 ʂ ʽ 

ʚʠʪʨʠʤʫʶʪʴ ʧʨʦʪʷʛʦʤ 25 ʭʚʠʣʠʥ. ʇʽʩʣʷ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʧʦʣʽʩʪʠʨʦʣ 

ʚʠʪʨʠʤʫʶʪʴ ʪʘ ʦʭʦʣʦʜʞʫʶʪʴ. ʆʪʨʠʤʘʥʘ ʝʤʫʣʴʩʽʷ ʧʦʣʽʩʪʠʨʦʣʫ ʧʦʜʘʻʪʴʩʷ  ʚ 

ʟʙʽʨʥʠʢ 22, ʟ ʷʢʦʛʦ ʧʝʨʽʦʜʠʯʥʦ ʧʝʨʝʢʘʯʫʻʪʴʩʷ ʚ ʦʩʘʜʦ-ʟʙʽʨʥʠʢ 8 ʜʣʷ 

ʢʦʘʛʫʣʷʮʽʾ ʢʚʘʩʮʷʤʠ. ʂʚʘʩʮʽ ʧʦʜʘʶʪʴʩʷ ʚ  ʦʩʘʜʦ-ʟʙʽʨʥʠʢ ʽʟ ʟʙʽʨʥʠʢʘ 11 

ʯʝʨʝʟ ʤʽʨʥʠʢ 10. ʉʫʩʧʝʥʟʽʶ, ʦʪʨʠʤʘʥʫ ʧʽʩʣʷ ʢʦʘʛʫʣʷʮʽʾ, ʥʝʡʪʨʘʣʽʟʫʶʪʴ 

ʘʤʽʘʯʥʦʶ ʚʦʜʦʶ ʽʟ ʤʽʨʥʠʢʘ 9, ʨʦʟʙʘʚʣʷʶʪʴ ʭʦʣʦʜʥʦʶ ʚʦʜʦʶ ʽ ʨʦʟʜʽʣʷʶʪʴ 

ʥʘ ʮʝʥʪʨʠʬʫʟʽ 17. ʇʽʩʣʷ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʦʩʘʜ ʧʨʦʤʠʚʘʻʪʴʩʷ ʧʦʤôʷʢʰʝʥʦʶ 

ʚʦʜʦʶ ʽ ʚʠʛʨʫʞʘʻʪʴʩʷ ʚ ʙʫʥʢʝʨ 18, ʟ ʷʢʦʛʦ ʝʣʝʚʘʪʦʨʦʤ 16 ʽ ʰʥʝʢʦʤ 15 

ʧʦʜʘʻʪʴʩʷ ʚ ʩʫʰʠʣʢʫ 14. ʉʫʭʠʡ ʧʦʣʽʩʪʠʨʦʣ ʧʦʪʨʘʧʣʷʻ ʚ ʙʫʥʢʝʨ 13, ʘ ʧʦʪʽʤ 

ʰʥʝʢʦʤ 12 ʧʦʜʘʻʪʴʩʷ ʥʘ ʫʧʘʢʦʚʢʫ. ʌʽʣʴʪʨʘʪ ʽ ʧʨʦʤʠʚʥʽ ʚʦʜʠ 

ʧʝʨʝʢʘʯʫʶʪʴʩʷ ʚ ʟʙʽʨʥʠʢ 21, ʘ ʟ ʥʴʦʛʦ ʚ ʥʫʪʯ-ʬʽʣʴʪʨ 19. ɺʽʜʬʽʣʴʪʨʦʚʘʥʠʡ 

ʦʩʘʜ ʧʦ ʤʽʨʽ ʥʘʢʦʧʠʯʝʥʥʷ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʦʩʘʜʦ-ʟʙʽʨʥʠʢ 8, ʘ ʬʽʣʴʪʨʘʪ 

ʩʧʫʩʢʘʻʪʴʩʷ ʫ ʚʽʜʩʪʽʡʥʠʢ 20, ʟʚʽʜʢʠ ʩʢʠʜʘʻʪʴʩʷ ʚ ʢʘʥʘʣʽʟʘʮʽʶ. ɺʠʭʽʜ 

ʧʦʣʽʩʪʠʨʦʣʫ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 96 %. ʄʦʥʦʤʝʨ, ʢʦʪʨʠʡ ʥʝ ʧʨʦʨʝʘʛʫʚʘʚ, ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʧʨʦʮʝʩʫ ʚʽʜʛʘʥʷʻʪʴʩʷ çʛʦʩʪʨʠʤè ʧʘʨʦʤ.  



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ɯʍ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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1 ï ʟʙʽʨʥʠʢ ʜʣʷ ʚʦʜʠ; 2 ï ʟʙʽʨʥʠʢ ʜʣʷ ʩʪʠʨʦʣʫ; 3 ï ʟʙʽʨʥʠʢ ʜʣʷ ʢʘʪʘʣʽʟʘʪʦʨʘ;     

4 ï ʤʽʨʥʠʢ ʜʣʷ ʢʘʪʘʣʽʟʘʪʦʨʘ; 5 ï ʤʽʨʥʠʢ ʜʣʷ ʩʪʠʨʦʣʘ; 6 ï ʤʽʨʥʠʢ ʜʣʷ ʚʦʜʠ;     

7 ï ʭʦʣʦʜʠʣʴʥʠʢ; 8 ï ʦʩʘʜʦ-ʟʙʽʨʥʠʢ; 9 ï ʤʽʨʥʠʢ ʜʣʷ ʘʤʽʘʯʥʦʾ ʚʦʜʠ; 10 ï 

ʤʽʨʥʠʢ ʜʣʷ ʢʚʘʩʮʽʚ; 11 ï ʟʙʽʨʥʠʢ ʜʣʷ ʢʚʘʩʮʽʚ; 12, 15 ï ʰʥʝʢʠ; 13, 18 ï 

ʙʫʥʢʝʨʠ; 14 -  ʩʫʰʠʣʢʘ; 16 ï ʝʣʝʚʘʪʦʨ; 17 ï ʮʝʥʪʨʠʬʫʛʘ; 19 ï ʥʫʪʯ-ʬʽʣʴʪʨ; 

20 ï ʚʽʜʩʪʽʡʥʠʢ;  21 ï ʟʙʽʨʥʠʢ ʜʣʷ ʬʽʣʴʪʨʘʪʫ; 22 ï ʟʙʽʨʥʠʢ ʜʣʷ ʝʤʫʣʴʩʽʾ 

ʧʦʣʽʩʪʠʨʦʣʫ; 23 - ʨʝʘʢʪʦʨ 

ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʧʝʨʽʦʜʠʯʥʦʛʦ ʧʨʦʮʝʩʫ ʦʪʨʠʤʘʥʥʷ 

ʝʤʫʣʴʩʽʡʥʦʛʦ ʧʦʣʽʩʪʠʨʦʣʫ 

 ʊʘʢ ʷʢ ʚʠʨʦʙʥʠʮʪʚʦ ʩʠʥʪʝʪʠʯʥʠʭ ʧʦʣʽʤʝʨʽʚ ʥʘʣʝʞʠʪʴ ʜʦ ʥʘʡʙʽʣʴʰ 

ʜʠʥʘʤʽʯʥʦ ʧʨʦʛʨʝʩʫʶʯʠʭ ʛʘʣʫʟʝʡ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʪʦ ʘʢʪʫʘʣʴʥʠʤ 

ʥʘʧʨʷʤʢʦʤ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʰʣʷʭʦʤ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʨʝʞʠʤʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʾʾ ʘʧʘʨʘʪʽʚ, ʘ ʩʘʤʝ ʚʠʩʦʢʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʝʢʦʥʦʤʽʯʥʽʩʪʶ ʧʨʦʮʝʩʫ. ʈʝʘʢʪʦʨ ʧʦʣʽʤʝʨʠʟʘʪʦʨ ʻ 

ʦʩʥʦʚʥʠʤ ʘʧʘʨʘʪʦʤ ʫ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʩʭʝʤʽ ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʥʘ ʨʠʩ.1. ʉʘʤʝ ʫ 

ʥʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʭʽʜ ʤʦʥʦʤʝʨʽʚ ʫ ʧʦʣʽʤʝʨʠ. ʆʪʞʝ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʩʽʻʾ 

ʩʭʝʤʠ ʚʠʟʥʘʯʘʪʠʤʝʪʴʩʷ ʷʢʽʩʪʶ ʧʝʨʝʙʽʛʫ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʪʦʤʫ ʜʦʮʽʣʴʥʘ 

ʤʦʜʝʨʥʽʟʘʮʽʷ ʨʝʘʢʪʦʨʘ, ʙʦ ʩʘʤʝ ʚʽʥ ʣʽʤʽʪʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʩʽʻʾ ʩʭʝʤʠ. ɺ 

ʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʧʣʘʥʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʫ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ 

ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ ʟ ʦʜʠʥʠʮʽ ʨʝʘʢʮʽʡʥʦʛʦ ʦʙ'ʻʤʫ.  

ɿʘʚʜʘʥʥʷʤ ʥʘ ʜʠʧʣʦʤʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʻ ʚʠʙʽʨ ʩʝʨʝʜ ʩʫʯʘʩʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʨʝʘʢʮʽʡʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʧʝʨʝʚʽʨʢʘ ʡʦʛʦ ʧʘʪʝʥʪʥʦʾ ʯʠʩʪʦʪʠ, ʤʦʜʝʨʥʽʟʘʮʽʷ 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʱʦ ʤʘʻ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʪʘ ʟʙʽʣʴʰʠʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʚ ʮʽʣʦʤʫ. 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ɯʍ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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ɹɸʈɸɹɸʅʅʀʁ ɺɸʂʋʋʄ-ʌɯʃʔʊʈ ɼʃʗ ɿʅɽɺʆɼʅɽʅʅʗ 

ʄɽʊɸʃɽɺʆɻʆ ʇʆʈʆʐʂʋ-ʉʀʈʎʖ 

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

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

      ɺʠʨʦʙʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʤʝʪʘʣʝʚʠʭ ʧʦʨʦʰʢʽʚ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ 

ʤʘʰʠʥʦ- ʽ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʽ. ɰʭ ʚʠʧʫʩʢʘʶʪʴ ʫ ʚʠʛʣʷʜʽ ʜʝʪʘʣʝʡ ʘʙʦ 

ʟʘʛʦʪʦʚʦʢ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʥʝʟʥʘʯʥʦʾ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ. ʇʨʠ ʮʴʦʤʫ 

ʩʢʦʨʦʯʫʶʪʴʩʷ ʚʪʨʘʪʠ ʤʝʪʘʣʫ, ʟʥʠʞʫʶʪʴʩʷ ʪʨʫʜʦʚʽ ʚʠʪʨʘʪʠ ʽ ʚʘʨʪʽʩʪʴ 

ʚʠʨʦʙʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʝʪʘʣʝʡ  ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʤʝʪʘʣʝʚʦʛʦ ʧʦʨʦʰʢʫ, 

ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʾʭʥʽʤʠ ʦʩʦʙʣʠʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʧʣʘʩʪʠʯʥʽʩʪʶ, ʚʠʩʦʢʦʶ 

ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʶ ʽ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ, ʘʥʪʠʢʦʨʦʟʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʤʘʣʦʶ 

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

ʩʫʯʘʩʥʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʡ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ.  

       ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʤʝʪʘʣʝʚʠʭ ʧʦʨʦʰʢʽʚ ʤʝʪʦʜʦʤ ʨʦʟʧʠʣʝʥʥʷ ʟ 

ʧʦʜʘʣʴʰʠʤ ʚʦʜʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ ʚʘʞʣʠʚʫ ʫʚʘʛʫ ʥʝʦʙʭʽʜʥʦ ʟʦʩʝʨʝʜʠʪʠ 

ʧʦʜʘʣʴʰʦʤʫ ʡʦʛʦ ʟʥʝʚʦʜʥʝʥʥʶ ʪʘ ʩʫʰʽʥʥʶ, ʙʦ ʚʽʜ ʷʢʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʮʽʻʾ 

ʩʪʘʜʽʾ ʧʨʦʮʝʩʫ ʟʘʣʝʞʘʪʠʤʝ ʷʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʥʠʭ ʚʠʨʦʙʽʚ. 

        ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʟʥʝʚʦʜʥʝʥʥʷ ʽ ʩʫʰʽʥʥʷ ʟʘʣʽʟʥʦʛʦ 

ʧʦʨʦʰʢʫ-ʩʠʨʮʶ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1. 

       ʈʦʟʧʠʣʝʥʠʡ ʚʦʜʦʶ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ, ʟʘʣʽʟʥʠʡ ʧʦʨʦʰʦʢ ʟ ʙʘʢʘ 1 ʨʘʟʦʤ ʟ 

ʚʦʜʦʶ ʚʽʜʩʤʦʢʪʫʻʪʴʩʷ ʥʘʩʦʩʦʤ 2 ʽ ʧʦʜʘʻʪʴʩʷ ʥʘ ʛʽʜʨʦʮʠʢʣʦʥ 3, ʜʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʧʝʨʝʜʥʻ ʟʥʝʚʦʜʥʝʥʥʷ ʟ 0,06é0,1ʢʛ ʧʦʨʦʰʢʫ ʥʘ 1 ʣʽʪʨ 

ʩʫʤʽʰʽ, ʜʦ 0,6é1ʢʛ ʧʦʨʦʰʢʫ ʥʘ ʣʽʪʨ ʩʫʤʽʰʽ. ɺʽʜʜʽʣʝʥʘ ʟ ʛʽʜʨʦʮʠʢʣʦʥʘ ʚʦʜʘ 

ʥʘʜʭʦʜʠʪʴ ʯʝʨʝʟ ʟʣʠʚʘʣʴʥʠʡ ʞʦʣʦʙ 22 ʫ ʟʫʤʧʬ 15, ʘ ʟʛʫʱʝʥʘ ʧʫʣʴʧʘ 

ʥʘʜʭʦʜʠʪʴ ʯʝʨʝʟ ʞʦʣʦʙ 5 ʫ ʚʘʢʫʫʤ-ʬʽʣʴʪʨ 7, ʜʝ ʟʥʝʚʦʜʥʶʻʪʴʩʷ ʜʦ ʚʦʣʦʛʦʩʪʽ 

8é10%. ɿʥʝʚʦʜʥʝʥʠʡ ʧʦʨʦʰʦʢ ʩʢʠʜʘʻʪʴʩʷ ʩʪʨʽʯʢʦʚʠʤ ʪʨʘʥʩʧʦʨʪʝʨʦʤ 

ʬʽʣʴʪʨʘ ʚ ʙʫʥʢʝʨ 11, ʘ ʟ ʥʴʦʛʦ ʪʘʨʽʣʯʘʩʪʠʤ ʞʠʚʠʣʴʥʠʢʦʤ 12 ʧʦʜʘʻʪʴʩʷ ʥʘ 

ʩʫʰʽʥʥʷ ʚ ʙʘʨʘʙʘʥʥʫ ʩʫʰʘʨʢʫ, ʫ ʷʢʽʡ ʚʠʩʫʰʫʻʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

672é723ʂ ʜʦ ʚʦʣʦʛʦʩʪʽ 0,5é1%. ʋ ʟʫʤʧʬʽ 15 ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʩʘʜʞʝʥʥʷ 

ʧʦʨʦʰʢʫ, ʱʦ ʚʽʜʩʤʦʢʪʫʻʪʴʩʷ ʥʘʩʦʩʘʤʠ 16 ʽ ʧʦʜʘʻʪʴʩʷ ʥʘ ʜʨʫʛʝ ʨʦʟʜʽʣʝʥʥʷ ʚ 

ʛʽʜʨʦʮʠʢʣʦʥʠ 4. ɺʽʜʜʽʣʝʥʘ ʫ ʛʽʜʨʦʮʠʢʣʦʥʘʭ ʚʦʜʘ ʯʝʨʝʟ ʟʣʠʚʘʣʴʥʠʡ ʞʦʣʦʙ 

21 ʧʦʜʘʻʪʴʩʷ ʥʘ ʙʘʢ-ʚʽʜʩʪʽʡʥʠʢ 13, ʘ ʟʛʫʱʝʥʘ ʧʫʣʴʧʘ ʯʝʨʝʟ ʧʽʩʢʦʚʠʡ ʞʦʣʦʙ 

6 ʥʘʜʭʦʜʠʪʴ ʫ ʚʘʢʫʫʤ-ʬʽʣʴʪʨ 7. ʋ ʟʫʤʧʬ 14 ʧʝʨʽʦʜʠʯʥʦ ʟʣʠʚʘʻʪʴʩʷ ʦʩʘʜ ʟ 

ʙʘʢʘ ʚʽʜʩʪʽʡʥʠʢʘ 13, ʘ ʪʘʢʦʞ ʚʦʜʘ, ʱʦ ʚʽʜʩʤʦʢʪʫʻʪʴʩʷ ʫ ʚʘʢʫʫʤ-ʬ̔ ʣʴʪʨʽ 7. ɿ 

ʟʫʤʧʬʘ 14 ʧʝʨʽʦʜʠʯʥʦ, ʧʽʜ ʯʘʩ ʨʦʟʧʠʣʝʥʥʷ, ʦʩʘʜ ʟʘʣʽʟʥʦʛʦ ʧʦʨʦʰʢʫ  

ʥʘʩʦʩʘʤʠ 20 ʧʝʨʝʢʘʯʫʻʪʴʩʷ ʚ ʞʦʣʦʙ 5, ʘ ʟʚʽʜʪʠ ʨʘʟʦʤ ʟʽ ʩʚʽʞʠʤ ʧʦʨʦʰʢʦʤ ʫ 

ʚʘʢʫʫʤ-ʬʽʣʴʪʨ 7 ʥʘ ʧʝʨʰʝ ʨʦʟʜʽʣʝʥʥʷ. ɺ ʤʽʨʫ ʟʘʧʦʚʥʝʥʥʷ ʙʘʢʘ ʚʽʜʩʪʽʡʥʠʢʘ 

13 ʦʯʠʱʝʥʘ ʚʦʜʘ ʧʝʨʝʣʠʚʘʶʪʴʩʷ ʚ ʢʽʣʴʮʝʚʫ ñʢʠʰʝʥʶò ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ 

ʙʘʢʘ ʽ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʩʠʩʪʝʤʫ ñʙʨʫʜʥʦʛʦ ʮʠʢʣʫò ʜʣʷ ʚʽʜʩʪʦʶʚʘʥʥʷ.  ʅʘ 

ʩʭʝʤʽ ʪʘʢʦʞ ʧʦʢʘʟʘʥʘ   ʚʘʢʫʫʤʥʘ ʩʠʩʪʝʤʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʦʜʦʢʽʣʴʮʝʚʦʛʦ 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ɯʍ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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ʚʘʢʫʫʤ-ʥʘʩʦʩʘ 19, ʙʘʨʦʤʝʪʨʠʯʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ 10, ʧʘʩʪʢʠ 9 ʽ ʨʝʩʠʚʝʨʘ 8. 

ɺʽʜʜʫʚ ʧʦʚʽʪʨʷ ʥʘ ʚʘʢʫʫʤ-ʬʽʣʴʪʨʽ ʟʘʙʝʟʧʝʯʫʻ ʚʦʜʦʢʽʜʴʮʝʚʠʡ ʢʦʤʧʨʝʩʦʨ 18. 

ʅʘʩʦʩʠ 17 ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʜʦʧʦʤʽʞʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʚʠʜʘʣʝʥʥʷ 

ʦʩʘʜʫ ʟ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʨʝʩʠʚʝʨʘ. 

 
1 - ʙʘʢ; 2, 16, 17, 20 - ʥʘʩʦʩʠ; 3, 4 - ʛʽʜʨʦʮʠʢʣʦʥʠ; 5, 6 - ʞʦʣʦʙʘ ʧʽʩʢʦʚʽ; 

7 -  ʚʘʢʫʫʤ-ʬʽʣʴʪʨ; 8 - ʨʝʩʠʚʝʨ; 9 - ʧʘʩʪʢʘ; 10 - ʢʦʥʜʝʥʩʘʪʦʨ 

ʙʘʨʦʤʝʪʨʠʯʥʠʡ; 

11 - ʙʫʥʢʝʨ; 12 - ʞʠʚʠʣʴʥʠʢ ʪʘʨʽʣʴʯʘʪʠʡ; 13 - ʙʘʢ-ʚʽʜʩʪʽʡʥʠʢ; 14, 15 - 

ʟʫʤʧʬʠ; 18, 19 - ʢʦʤʧʨʝʩʦʨʠ ʚʦʜʦʢʽʣʴʮʝʚʽ; 21, 22 - ʞʦʣʦʙʘ ʟʣʠʚʥʽ; 23 - 

ʙʘʨʘʙʘʥʥʘ ʩʫʰʘʨʢʘ; 24 - ʮʠʢʣʦʥ 

ʈʠʩʫʥʦʢ 1 - ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʟʥʝʚʦʜʥʝʥʥʷ ʽ ʩʫʰʽʥʥʷ ʟʘʣʽʟʥʦʛʦ 

ʧʦʨʦʰʢʫ-ʩʠʨʮʶ 

 
          ɿʘ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʩʭʝʤʦʶ ʟʥʝʚʦʜʥʝʥʥʷ ʟʘʣʽʟʥʦʛʦ ʧʦʨʦʰʢʫ-ʩʠʨʮʶ, 

ʙʘʨʘʙʘʥʥʠʡ ʚʘʢʫʫʤ-ʬʽʣʴʪʨ ʚʠʢʦʥʫʻ ʛʦʣʦʚʥʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚ ʥʴʦʤʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰʝ ʚʠʜʘʣʝʥʥʷ ʚʦʣʦʛʠ ʪʘ ʦʩʪʘʪʦʯʥʝ ʦʜʝʨʞʘʥʥʷ ʦʩʘʜʫ, ʱʦ 

ʧʦʜʘʻʪʴʩʷ ʥʘ ʩʫʰʽʥʥʷ. ɻʦʣʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʜʘʥʦʛʦ ʚʘʢʫʫʤ-ʬʽʣʴʪʨʘ ʩʣʽʜ 

ʚʽʜʟʥʘʯʠʪʠ ʧʨʦʩʪʦʪʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʤʦʞʣʠʚʽʩʪʴ ʬʽʣʴʪʨʫʚʘʥʥʷ ʩʫʩʧʝʥʟʽʡ ʟ 

ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʪʚʝʨʜʦʾ ʬʘʟʠ, ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʧʨʦʤʠʚʘʥʥʷ ʦʩʘʜʫ.              

         ɿʘʚʜʘʥʥʷʤ ʥʘ ʜʠʧʣʦʤʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʻ ʚʠʙʽʨ ʩʝʨʝʜ ʩʫʯʘʩʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʙʘʨʘʙʘʥʥʦʛʦ ʚʘʢʫʫʤ-ʬʽʣʴʪʨʘ, ʧʦʨʽʚʥʷʪʠ ʦʙʨʘʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʽʟ ʘʥʘʣʦʛʘʤʠ, 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ  ʚʠʙʦʨʫ ʢʦʥʩʪʨʫʢʮʽʾ ʘʧʘʨʘʪʘ ʪʘ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ, 

ʧʝʨʝʚʽʨʢʘ ʡʦʛʦ ʧʘʪʝʥʪʥʦʾ ʯʠʩʪʦʪʠ, ʤʦʜʝʨʥʽʟʘʮʽʷ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʱʦ ʤʘʻ ʧʽʜʚʠʱʠʪʠ 

ʷʢʽʩʪʴ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʪʘ ʟʙʽʣʴʰʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ. 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ɯʍ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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ʋɼʂ 662.74 

ʄʆɼɽʈʅɯɿɸʎɯʗ ʊɽʍʅʆʃʆɻɯʏʅʆɰ ʉʍɽʄʀ ɻɯɼʈʆʆʏʀʑɽʅʅʗ 

ɻɸʉʋ 

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

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

 ɻʽʜʨʦʦʯʠʱʝʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʜʝʩʫʣʴʬʫʨʘʮʽʾ ʥʘʬʪʦʚʠʭ ʬʨʘʢʮʽʡ ʽ 

ʾʭʥʴʦʾ ʩʪʘʙʽʣʽʟʘʮʽʾ (ʟʥʠʞʝʥʥʷ ʥʝʛʨʘʥʠʯʥʠʭ). ʎʝ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʰʠʨʦʢʽ 

ʬʨʘʢʮʽʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʢʘʪʘʣʽʪʠʯʥʦʛʦ ʢʨʝʢʽʥʛʫ ʽ ʨʠʬʦʨʤʽʥʛʫ, ʘ 

ʪʘʢʦʞ ʤʘʩʣʷʥʽ ʬʨʘʢʮʽʾ ʥʠʟʴʢʦʾ ʷʢʦʩʪʽ, ʧʽʩʣʷ ʣʝʛʢʦʛʦ ʛʽʜʨʫʚʘʥʥʷ ʟ ʷʢʠʭ 

ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʚʠʩʦʢʦʷʢʽʩʥʽ ʤʘʩʪʠʣʘ. 

 ʄʝʪʘ ʧʨʦʮʝʩʫ ð ʚʠʜʘʣʝʥʥʷ ʟ ʥʘʬʪʦʚʠʭ ʬʨʘʢʮʽʡ, ʷʢʽ ʤʽʩʪʷʪʴ ʩʽʨʯʠʩʪʽ 

ʡ ʘʟʦʪʠʩʪʽ ʩʧʦʣʫʢʠ, ʥʝʙʘʞʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʤʦʞʫʪʴ ʘʙʦ ʦʪʨʫʶʚʘʪʠ 

ʢʘʪʘʣʽʟʘʪʦʨʠ, ʘʙʦ ʧʦʛʽʨʰʫʚʘʪʠ ʷʢʽʩʪʴ ʪʦʚʘʨʥʠʭ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ. ɺ ʷʢʦʩʪʽ 

ʢʘʪʘʣʽʟʘʪʦʨʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʦʢʩʠʜʠ ʘʙʦ ʩʫʣʴʬʽʜʠ ʥʽʢʝʣʶ, ʢʦʙʘʣʴʪʫ, 

ʤʦʣʽʙʜʝʥʫ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʦʮʝʩʫ ʚʽʜ 653ʂ ʜʦ 693ʂ, ʪʠʩʢ ʚʽʜ 3 ʜʦ 7 ʄʇʘ. 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1.  

 ʉʠʨʦʚʠʥʘ ʥʘʩʦʩʦʤ 4 ʧʦʜʘʻʪʴʩʷ ʯʝʨʝʟ ʪʝʧʣʦʦʙʤiʥʥʠʢʠ 8 i 6 ʜʦ ʣiʥiʾ 

ʟʤi-ʰʫʚʘʥʥʷ ʾʾ ʟi ʟʘʟʜʘʣʝʛʽʜʴ ʥʘʛʨiʪʠʤ ʫ ʪʝʧʣʦʦʙʤiʥʥʠʢʘʭ 10 i 5 ʚʦʜʥʝʚʠʤ 

ʛʘ-ʟʦʤ. ʆʪʨʠʤʘʥʘ ʛʘʟʦʩʠʨʦʚʠʥʥʘ ʩʫʤiʰ ʧʨʦʭʦʜʠʪʴ ʟʤʽʡʦʚʠʢʠ ʧʝʯi 3 i ʟ 

ʪʠʩʢʦʤ ʚʽʜ 4,2 ʜʦ 4.4 ʄʇʘ ʪʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʙʧʠʟʴʢʦ 653ʂ (_^ʦ)ʉ 

ʥʘʜʭʦʜʠʪʴ ʜʦ ʨʝʘʢʪʦʨʘ 1 ʟ ʥʝʨʫʭʦâʤʠʤ ʰʘʨʦʤ ʢʘʪaʣiʟʘʪʦʨʘ 2. ɺʠʡʰʦʚʰʠ 

ʟʥʠʟʫ ʨʝʘʢʪʦʨʘ, ʛʘʟʦʧʨʦʜʫʢʪʦʚʘ ʩʫâʤiʰ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʚ ʪeʧʣʦʦʙʤiʥʥʠʢʘʭ 

5 ʪʘ 6 i ʧʦʜʘʻʪʴʩʷ ʜʦ ʩʝʧʘʨʘʪʦʨʘ 9. 

 ʋ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤʫ (ʛʘʨʷʯʦʤʫ) ʩʝʧʘʨʘʪʦʨi 9, ʩʫʤʽʰ ʨʦʟʜiʣʷʻʪʲ-

ʩʷ ʧʨʠ  ʪʠʩʢʫ ʙʣʠʟʴʢo 3,8 ʄʇa ʥʘ piʜʢy i ʛʘʟʦʧʘʨʦʚʫ ʬʘʟʠ. Piʜʢa ʬʘʟʘ ʮʝ 

ʛiʜʨʦʦʯʠʱʝʥʠʡ ʛʘʩ ʟ ʨʦʟʯʠʥʝʥʠʤʠ ʚ ʥʴʦʤʫ ʛʘʟʘʤʠ i ʬʨʘʢʮiʷʤʠ ʙʝʥʟʠʥʫ. 

ʉyʤiʰ ʛʘʟiʚ i ʧʘʨʠ ʧiʩʣʷ ʚʠʭʦʜʫ iʟ ʩʝʧʘʨʘʪʦʨʘ 9 (ʩʝʧʘʨʘʪʦʨ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ) 

ʦʭʦâʣʦʜʞʫʻʪʴʩʷ ʚ ʪʝʧʣʦʦʙʤiʥʥʠʢʫ 10. ʇʝʨʝʜ ʚʭʦʜʦʤ ʫ ʪʝʧʣʦʦʙʤiʥʥʠʢ 10 ʫ 

ʩʫʤiʰ ʜʦʜʘʻʪʴʩʷ ʟʢʦʥʜʝʥʩʦʚʘʥʘ ʚʦʜʘ ʟ ʨʦʟʯʠʥʝʥʠʤ iʥʛiʙiâʪʦʨʦʤ ʢʦʨʦʟii. 

ʍʦʣʦʜʪʣʴʥʠʢ ʧʦʚʽʪʨʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʢʦʥʜʝʥʩʘʮʽʾ ʽ 

ʦʭʦʣʦʜʞʝʥʥʷ ʧʘʨʦʧʦʜʽʙʥʠʭ ʽ ʨʽʜʢʠʭ ʩʝʨʝʜʦʚʠʱ , ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʥʘʬʪʦʧʝʨʝʨʦʙʥʦʾ, ʥʘʬʪʦʭʽʤʽʯʥʦʾ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʷʭ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

 ɸʧʧʘʨʘʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʽʻʾ ʩʝʢʮʽʾ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʽʤʝʪʘʣʽʯʥʠʭ 

ʪʨʫʙ, ʦʙʜʫʚʘʻʤʠʭ ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ, ʷʢʠʡ ʥʘʛʥʽʪʘʻʪʴʩʷ ʦʩʴʦʚʠʤ 

ʚʝʥʪʠʣʷʪʦʨʦʤ. 

 ʇʝʨʝʚʘʛʠ: ɽʢʦʥʦʤʽʯʥʽʩʪʴ, ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

(ʨʦʙʦʪʠ), ʥʘʜʽʡʥʽʩʪʴ, ʙʝʟʰʫʤʥʽʩʪʴ, ʚʽʜʩʫʪʥʽʩʪʴ ʜʨʫʛʦʛʦ ʪʝʧʣʦʥʦʩʽʷ,ʥʠʟʴʢʘ 

ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ. 

 ʅʝʜʦʣʽʢʠ: ʉʢʣʘʜʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ. 
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1-ʨʝʘʢʪʦʨ; 2-ʢʘʪʘʣʽʟʘʪʦʨ; 3-ʪʨʫʙʯʘʪʘ ʧʽʯ; 4,7-ʥʘʩʦʩʠ;5,6,8,10-

ʪʝʧʣʦʦʙʤʽʥʥʠʢʠ; 9-ʩʝʧʘʨʘʪʦʨ. 

ʈʠʩ. 1  ï ʉʭʝʤʘ ʜʽʣʷʥʢʠ ʛʽʜʨʦʦʯʠʱʝʥʥʷ ʛʘʩʫ 

ɿʘʚʜʘʥʥʷʤ ʨʦʙʦʪʠ ʻ ʧʨʦʝʢʪʫʚʘʥʥʷ ʭʦʣʦʜʠʣʴʥʠʢʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʦʭʦʣʦʜʞʝʥʥʷ ʢʝʨʦʩʠʥʦʚʦʛʦ ʜʠʩʪʠʣʷʪʫ ʧʦʚʽʪʨʷʤ. 

 

ʇʝʨʝʣʽʢ   ʧʦʩʠʣʘʥʴ  

 

 ɺʦʣʢʦʚ ʅ.ʇ., ɹʝʨʣʠʥ ʄ.ɸ., ɻʦʨʝʯʝʥʢʦʚ ɺ.ɻ. ʇʝʨʝʨʘʙʦʪʢʘ ʥʝʬʪʷʥʦʛʦ 

ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. - ʄ.: ʍʠʤʠʷ, 1981. - 472 ʩ. 

 ʄʘʥʴʢʦʚʩʢʠʡ ʆ.ʅ., ʊʦʣʯʠʥʩʢʠʡ ɸ.ʈ., ɸʣʝʢʩʘʥʜʨʦʚ ʄ.ɺ.. 

ʊʝʧʣʦʦʙʤʝʥʥʘʷ ʘʧʧʘʨʘʪʫʨʘ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ. ʄ.-ʃ., ʍʠʤʠʷ, 1976. 

 ɹ. ɽ. ɻʝʣʴʬʘʥʜ, ʆ. ɽ. ʇʦʧʦʚ, ɹ. ɹ. ʏʘʡʚʘʥʦʚ . ɺʦʜʦʨʦʜ. ʇʘʨʘʤʝʪʨʳ 

ʛʦʨʝʥʠʷ ʠ ʚʟʨʳʚʘ. - ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʌʀɿʄɸʊʃʀʊ, 2008 ʛ.- 288 ʩ. 
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ʋɼʂ 66.066.4 

ʊɽʇʃʆʆɹʄɯʅʅʀʂ ɼɽʊɸʅɼɽʈʅʀʁ ʊɽʍʅʆʃʆɻɯʏʅʆɰ ʉʍɽʄʀ 

ɹʃʆʂʋ ʈʆɿɼɯʃɽʅʅʗ ʇʆɺɯʊʈʗ 

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

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

 ʈʦʟʛʣʷʥʝʤʦ ʩʭʝʤʫ  ʙʣʦʢʫ ʨʦʟʜʽʣʝʥʥʷ ʧʦʚʽʪʨʷ (ʨʠʩʫʥʦʢ 1). ɺ ʙʣʦʮʽ 

ʨʦʟʜʽʣʝʥʥʷ ʧʦʚʽʪʨʷ ʦʪʨʠʤʫʶʪʴ: ʢʠʩʝʥʴ, ʘʟʦʪ, ʘʨʛʦʥ, ʚʦʜʝʥʴ. ʆʩʥʦʚʥʠʡ 

ʧʨʦʤʠʩʣʦʚʠʡ ʤʝʪʦʜ ʦʪʨʠʤʘʥʥʷ ʢʠʩʥʶ ð ʨʦʟʜʽʣʝʥʥʷ ʧʦʚʽʪʨʷ ʤʝʪʦʜʦʤ 

ʛʣʠʙʦʢʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ. 

 
 1 ïʪʝʧʣʦʦʙʤʽʥʥʠʢ ʟʨʽʜʞʫʚʘʯ; 2 ïʚʦʣʦʛʦʚʽʪʜʽʣʶʚʘʯ; 3 ïʪʝʧʣʦʦʙʤʽʥʥʠʢ 

ʦʩʥʦʚʥʠʡ; 4  ï ʪʝʧʣʦʦʙʤʽʥʥʠʢ ʜʝʪʘʥʜʝʨʥʠʡ; 5 ïʪʝʧʣʦʦʙʤʽʥʥʠʢ 

ʮʠʨʢʫʣʷʮʽʡʥʠʡ;  6 ïʢʠʩʥʝʚʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ; 7 ï ʢʦʥʜʝʥʩʘʪʦʨ ʩʠʨʦʛʦ  

ʘʨʛʦʥʫ;    8-ʢʦʣʦʥʘ ʩʠʨʦʛʦ ʘʨʛʦʥʫ; 9-ʜʝʬʣʝʛʤʘʪʦʨ; 10-ʚʽʪʜʽʣʶʚʘʯ ʨʽʜʠʥʠ; 

11-ʢʦʣʦʥʘ ʚʝʨʭʥʷ; 12-ʢʦʥʜʝʥʩʘʪʦʨ ʦʩʥʦʚʥʠʡ; 13-ʢʦʣʦʥʘ ʥʠʞʥʷ;                      

14-ʪʫʨʙʦʜʝʪʘʥʜʝʨ 

ʈʠʩʫʥʦʢ 1  ï ʉʭʝʤʘ  ʙʣʦʢʫ ʨʦʟʜʽʣʝʥʥʷ ʧʦʚʽʪʨʷ 

 ɺ ʦʩʥʦʚʫ ʩʭʝʤʠ ʧʦʢʣʘʜʝʥʦ ʮʠʢʣ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʟ ʜʝʪʘʥʜʝʨʦʤ. 

ʆʯʠʱʝʥʝ ʚʽʜ ʧʠʣʫ ʽ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ  ʧʦʚʽʪʨʷ ʩʪʠʩʢʘʻʪʴʩʷ ʚ ʰʝʩʪʠ 

ʩʪʫʧʝʥʝʚʦʤʫ ʧʦʨʰʥʝʚʦʤʫ ʢʦʤʧʨʝʩʦʨʽ ʜʦ ʪʠʩʢʫ 20 ʄʇʘ. ʉʪʠʩʥʝʥʝ ʧʦʚʽʪʨʷ 

ʥʘʜʭʦʜʠʪʴ ʚ ʙʣʦʢ ʨʦʟʜʽʣʝʥʥʷ ʜʝ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʚ ʪʝʧʣʦʦʙʤʽʥʥʠʢʫ 

ʟʨʽʜʞʫʚʘʯʽ 1 ʽ ʚʠʚʦʜʠʪʴʩʷ ʟ ʙʣʦʢʫ ʨʦʟʜʽʣʝʥʥʷ ʚ ʙʣʦʢ  ʦʯʠʩʪʢʠ ʯʝʨʝʟ 

ʚʦʣʦʛʦʚʽʪʜʽʣʶʚʘʯ  2, ʚ ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ  ʚʽʜʜʽʣʝʥʥʷ ʢʨʘʧʣʠʥ ʚʦʣʦʛʠ. ɺ 

ʙʣʦʮʽ ʦʯʠʩʪʢʠ ʧʦʚʽʪʨʷ ʦʩʫʰʫʻʪʴʩʷ, ʦʯʠʱʫʻʪʴʩʷ ʚʽʜ ʚʫʛʣʝʢʠʩʣʦʪʠ ʽ 

ʚʫʛʣʝʚʦʜʥʶ, ʘ ʧʦʪʽʤ ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʘ ʧʦʪʦʢʠ - ʜʨʦʩʝʣʴʥʠʡ ʽ 

ʜʝʪʘʥʜʝʨʥʠʡ. ɼʨʦʩʝʣʴʥʠʡ ʧʦʪʽʢ ʥʘʜʭʦʜʠʪʴ ʚ ʦʩʥʦʚʥʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ 3, ʜʝ 
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ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʚʽʜʭʽʜʥʠʤ ʧʦʪʦʢʦʤ, ʜʨʦʩʝʣʶʻʪʴʩʷ  ʽ ʥʘʜʭʦʜʠʪʴ ʚ ʥʠʞʥʶ 

ʢʦʣʦʥʫ 13 ʥʘ ʨʝʢʪʠʬʽʢʘʮʽʶ. ɼʝʪʘʥʜʝʨʥʠʡ ʧʦʪʽʢ ʥʘʜʭʦʜʠʪʴ ʚ ʪʝʧʣʦʦʙʤʽʥʥʠʢ 

ʜʝʪʘʥʜʝʨʥʠʡ 4, ʘ ʧʦʪʽʤ ʥʘʜʭʦʜʠʪʴ ʚ ʪʫʨʙʦʜʝʥʜʘʥʜʝʨ 14 ʽ ʟ'ʻʜʥʘʚʰʠʩʴ ʟ 

ʜʨʦʩʝʣʴʥʠʤ ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ ʪʘʢʦʞ ʧʦʩʪʫʧʘʻ ʚ ʥʠʞʥʶ ʢʦʣʦʥʫ 13 ʥʘ 

ʨʝʢʪʠʬʽʢʘʮʽʶ. ɺ ʥʠʞʥʽʡ ʢʦʣʦʥʽ 13 ʧʨʦʭʦʜʠʪʴ ʧʦʧʝʨʝʜʥʝ ʨʦʟʜʽʣʝʥʥʷ 

ʧʦʚʽʪʨʷ ʥʘ ʟʙʘʛʘʯʝʥʫ ʜʦ 30% ʧʦ ʢʠʩʥʶ ʢʫʙʦʚʫ ʨʽʜʠʥʫ ʽ ʘʟʦʪʥʫ ʬʣʝʛʤʫ ʟ 

ʚʤʽʩʪʦʤ 0,0002% ʢʠʩʥʶ. ʂʫʙʦʚʘ ʨʽʜʠʥʘ ʚʽʜʙʠʨʘʻʪʴʩʷ ʟ ʥʠʞʥʴʦʾ ʢʦʣʦʥʠ 13, 

ʧʨʦʭʦʜʠʪʴ ʧʝʨʝʦʭʦʣʦʜʞʫʚʘʯ ʽ ʧʦʪʽʤ ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʪʨʠ ʧʦʪʦʢʠ. ʆʜʠʥ 

ʧʦʪʽʢ ʧʦʜʘʻʪʴʩʷ ʚ ʚʝʨʭʥʶ ʢʦʣʦʥʫ 11. ɼʨʫʛʠʡ ʧʦʪʽʢ ʧʦʜʘʻʪʴʩʷ ʚ ʤʽʞʪʨʫʙʥʠʡ 

ʧʨʦʩʪʽʨ ʢʦʥʜʝʥʩʘʪʦʨʘ 7 ʢʦʣʦʥʠ ʩʠʨʦʛʦ ʘʨʛʦʥʫ 8 ʚʠʧʘʨʦʚʫʻʪʴʩʷ ʽ ʯʝʨʝʟ 

ʚʽʜʜʽʣʶʚʘʯ ʨʽʜʠʥʠ 10 ʧʘʨʘ ʧʦʜʘʻʪʴʩʷ ʚ ʚʝʨʭʥʶ ʢʦʣʦʥʫ 11. ʊʨʝʪʷ ʯʘʩʪʠʥʘ 

ʢʫʙʦʚʦʾ ʨʽʜʠʥʠ ʚ ʥʘʜʭʦʜʠʪʴ ʚ ʧʝʨʝʦʭʦʣʦʜʞʫʚʘʯ ʯʠʩʪʦʛʦ ʘʨʛʦʥʫ, ʧʦʪʽʤ 

ʧʨʦʭʦʜʠʪʴ ʨʫʙʘʰʢʫ ʥʘʩʦʩʫ ʩʞʠʞʫʚʘʥʥʷ ʛʘʟʽʚ  ʽ ʥʘʜʭʦʜʠʪʴ ʚ ʚʝʨʭʥʶ 

ʢʦʣʦʥʫ. 

 ʊʝʧʣʦʦʙʤʽʥʥʠʢ  ʜʝʪʘʥʜʝʨʥʠʡ  ʻ ʧʦʧʝʨʝʯʥʦ-ʪʝʯʽʡʥʠʤ  ʚʠʪʠʤ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʦʤ  ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʝʨʜʝʯʥʠʢʘ ʥʘ ʷʢʠʡ 

ʥʘʚʠʚʘʶʪʴʩʷ ʤʽʜʥʽ ʪʨʫʙʢʠ, ʤʽʜʥʦʛʦ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʢʦʞʫʭʘ ʽ ʜʥʠʱʘ. ʊʨʫʙʢʠ 

ʟʙʠʨʘʶʪʴʩʷ ʚ ʚʭʽʜʥʦʤʫ ʽ ʚʠʭʽʜʥʦʤʫ ʢʦʣʝʢʪʦʨʘʭ, ʨʦʟʤʽʱʝʥʠʭ ʚ ʚʝʨʭʥʽʡ ʽ 

ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ. ʇʦʚʽʪʨʷ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʨʫʭʘʻʪʴʩʷ ʚ 

ʪʨʫʙʘʭ ʟʚʝʨʭʫ ʜʦ ʥʠʟʫ, ʘ ʚ ʤʽʞ ʪʨʫʙʥʦʤʫ ʧʨʦʩʪʦʨʽ ʨʫʭʘʻʪʴʩʷ ʬʨʝʦʥ ʟʥʠʟʫ ʚ 

ʚʛʦʨʫ. ʆʪʞʝ ʨʦʟʨʦʙʢʘ ʜʝʪʘʥʜʝʨʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʻ ʮʝʥʪʨʘʣʴʥʦʶ 

ʟʘʜʘʯʝʶ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ  ʝʬʝʢʪʠʚʥʦʾ  ʨʦʙʦʪʠ  ʪʝʭʥʦʣʦʛʽʯʥʦʾ  ʩʭʝʤʠ. 

 ʆʩʥʦʚʥʠʤʠ ʚʠʤʦʛʘʤʠ ʧʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʪʝʧʣʦʦʙʤʽʥʥʦʛʦ ʘʧʘʨʘʪʘ ʻ: 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʫ ʧʨʠ ʦʧʪʠʤʘʣʴʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ 

ʨʝʞʠʤʘʭ; ʤʘʣʘ ʤʝʪʘʣʦʻʤʥʽʩʪʴ; ʥʘʜʽʡʥʽʩʪʴ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʜʦʩʪʫʧʥʽʩʪʶ 

ʧʦʚʝʨʭʥʽ ʪʝʧʣʦʦʙʤʽʥʫ ʜʣʷ ʤʝʭʘʥʽʯʥʦʛʦ ʦʯʠʱʝʥʥʷ  ʚʽʜ ʟʘʙʨʫʜʥʝʥʴ. ʊʦʤʫ 

ʟʘʜʘʯʽ, ʷʢʽ ʩʪʘʚʣʷʪʴʩʷ ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʽ ʜʘʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʦʛʦ 

ʦʙʣʘʜʥʝʥʥʷ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʚʽʪʨʷ ʻ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʪʝʧʣʦʦʙʤʽʥʫ 

ʰʣʷʭʦʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʚʠʙʦʨʫ ʢʦʥʩʪʨʫʢʮʽʾ ʘʧʘʨʘʪʘ ʪʘ ʦʧʪʠʤʘʣʴʥʠʭ 

ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʝ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʘʧʘʨʘʪʘ  ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ  ʨʦʙʦʪʠ  ʚʩʽʻʾ  ʜʽʣʷʥʢʠ.     

 

ʇʝʨʝʣʽʢ   ʧʦʩʠʣʘʥʴ  

 

 ɻʝʨʰ ʉ.ʗ. ɻʣʫʙʦʢʦʝ ʦʭʣʘʞʜʝʥʠʝ. ʏ.1 ʠ 2. ïʄ. ïʃ.: ɻʦʩʵʥʝʨʛʦʠʟʜʘʪ, 

1957 ï 1960. -888 ʩ. 

 ɻʨʠʛʦʨʴʝʚ ɺ.ɸ.,  ʂʨʦʭʠʥ ʖ.ʀ.  ʊʝʧʣʦ- ʠ ʤʘʩʩʦʦʙʤʝʥʥʳʝ ʘʧʧʘʨʘʪʳ 

ʢʨʠʦʛʝʥʥʦʡ ʪʝʭʥʠʢʠ. ï ʄ.: ʕʥʝʨʛʦʠʟʜʘʪ, 1982. ï 312 ʩ. 

 ɻʣʠʟʤʝʥʢʦ ɼ.ʃ. ʇʦʣʫʯʝʥʠʝ ʢʠʩʣʦʨʦʜʘ. ï ʄ.: ʍʠʤʠʷ, 1972. ï 752 ʩ. 
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ʋɼʂ 665.7.033.52 

ʉʇʆʉʆɹʀ ɯʅʊɽʅʉʀʌɯʂɸʎɯɰ ʊɽʇʃʆʆɹʄɯʅʋ ɺôʗɿʂʀʍ ʈɯɼʀʅ ɺ 

ʊɽʇʃʆʆɹʄɯʅʀʍ ɸʇɸʈɸʊɸʍ ʂʆɾʋʍʆʊʈʋɹʅʆɻʆ ʊʀʇʋ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʉʝʤʽʥʩʴʢʠʡ ʆ.ʆ., ʩʪʫʜʝʥʪʢʘ ʂʣʽʱ ʆ.ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

 ɺ'ʷʟʢʽʩʪʴ ʨʽʜʠʥ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʝʞʠʤʠ ʪʝʯʽʾ ʨʽʜʠʥ ʽ ʥʘ ʦʧʽʨ, ʱʦ 

ʚʠʥʠʢʘʻ ʧʨʠ ʾʭ ʨʫʩʽ ʷʢ ʚ ʪʨʫʙʥʦʤʫ, ʪʘʢ ʽ ʚ ʤʽʞ ʪʨʫʙʥʦʤʫ ʧʨʦʩʪʦʨʘʭ 

ʢʦʞʫʭʦʪʨʫʙʥʠʭ ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʘʧʘʨʘʪʽʚ. ɺʽʜʦʤʦ ʱʦ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʧʣʦʦʙʤʽʥʫ ʥʘ 30é40%  ʚʝʜʝ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʦʧʦʨʫ ʥʘ 

40é60%. ʆʪʞʝ, ʚʘʞʣʠʚʦʶ ʧʦʩʪʘʻ ʟʘʜʘʯʘ ʝʬʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʝʧʣʦʦʙʤʽʥʫ, ʷʢʽ ʙ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʤʘʢʩʠʤʘʣʴʥʫ ʪʝʧʣʦʚʽʜʜʘʯʫ 

ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʛʽʜʨʘʚʣʽʯʥʦʤʫ ʦʧʦʨʽ ʨʫʭʫ ʨʽʜʠʥʠ.  

 ʇʨʠʥʮʠʧʦʚʦ ʤʝʪʦʜʠ ʧʦʢʨʘʱʝʥʥʷ ʪʝʧʣʦʦʙʤʽʥʫ ʢʣʘʩʠʬʽʢʫʶʪʴ ʥʘ ʜʚʽ 

ʢʘʪʝʛʦʨʽʾ: 1) ʘʢʪʠʚʥʽ ʤʝʪʦʜʠ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: ʤʝʭʘʥʽʯʥʠʡ ʚʧʣʠʚ ʥʘ 

ʧʦʚʝʨʭʥʶ ʪʝʧʣʦʦʙʤʽʥʫ (ʦʙʝʨʪʘʥʥʷ ʘʙʦ ʚʽʙʨʘʮʽʷ ʧʦʚʝʨʭʥʽ, ʧʝʨʝʤʽʰʫʚʘʥʥʷ 

ʨʽʜʠʥʠ, ʪʦʱʦ); ʚʧʣʠʚ ʥʘ ʧʦʪʽʢ ʝʣʝʢʪʨʠʯʥʠʤ, ʤʘʛʥʽʪʥʠʤ ʘʙʦ ʘʢʫʩʪʠʯʥʠʤʠ 

ʧʦʣʷʤʠ, ʧʫʣʴʩʘʮʽʻʶ ʪʠʩʢʫ, ʚʜʫʚ ʘʙʦ ʚʽʜʩʤʦʢʪʫʚʘʥʥʷ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʯʝʨʝʟ ʧʦʨʠʩʪʫ ʧʦʚʝʨʭʥʶ; ʚʠʢʦʨʠʩʪʘʥʥʷ  ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ, ʥʘʢʣʘʜʝʥʥʷ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ, ʢʨʘʧʣʠʥʥʦʾ ʢʦʥʜʝʥʩʘʮʽʾ, ʜʦʜʘʚʘʥʥʷ ʚ ʨʽʜʠʥʫ 

ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʘʙʦ ʛʘʟʦʚʠʭ ʙʫʣʴʙʘʰʦʢ ʽ ʪ.ʽʥ.; 2) ʧʘʩʠʚʥʽ ʤʝʪʦʜʠ, ʚ ʦʩʥʦʚʽ 

ʷʢʠʭ ʣʝʞʠʪʴ ʚʧʣʠʚ ʥʘ ʧʦʪʽʢ ʬʦʨʤʠ ʧʦʚʝʨʭʥʽ ʪʝʧʣʦʦʙʤʽʥʫ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʩʪʘʚʥʠʭ ʽʥʪʝʥʩʠʬʽʢʘʪʦʨʽʚ (ʛʚʠʥʪʦʚʠʭ, ʣʦʢʘʣʴʥʠʭ ʽ 

ʧʣʘʩʪʠʥʯʘʩʪʠʭ ʟʘʢʨʫʯʫʚʘʯʽʚ ʧʦʪʦʢʫ), ʘ ʪʘʢʦʞ ʨʽʟʥʽ ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʨʫʙʥʠʭ 

ʧʫʯʢʽʚ (ʟʘʢʨʫʯʝʥʥʽ, ʩʧʽʨʘʣʴʥʽ, ʟʽ ʩʧʽʨʘʣʴʥʠʤ ʨʠʬʣʝʥʥʷʤ ʪʘ ʽʥ.). [3]  

 ɸʢʪʠʚʥʽ ʤʝʪʦʜʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʝʧʣʦʦʙʤʽʥʫ ʜʦʙʨʝ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ 

ʩʝʙʝ ʚ ʭʽʤʽʯʥʽʡ ʽ ʩʫʤʽʞʥʠʭ ʛʘʣʫʟʷʭ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʨʦʪʝ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ 

ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʢʦʥʩʪʨʫʢʮʽʡʥʦʤʫ ʦʬʦʨʤʣʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʻ 

ʥʝʜʦʮʽʣʴʥʠʤ. 

 ɯʥʪʝʥʩʠʚʥʽ ʚʽʙʨʘʮʽʾ ʧʦʚʝʨʭʥʽ ʪʝʧʣʦʦʙʤʽʥʫ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʨʫʡʥʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ. ɺʽʙʨʘʮʽʾ ʨʽʜʠʥʠ, ʷʢ ʩʧʦʩʽʙ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʪʝʧʣʦʦʙʤʽʥʫ, ʚʠʢʣʠʢʘʶʪʴ ʨʷʜ ʫʩʢʣʘʜʥʝʥʴ ʧʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʘʧʘʨʘʪʽʚ, 

ʪʦʤʫ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʽʙʨʘʮʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦʩʠʪʴ ʨʽʜʢʦ. 

 ʅʝ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽ ʝʣʝʢʪʨʠʯʥʝ ʧʦʣʝ ʯʝʨʝʟ ʟʥʘʯʥʽ 

ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʽ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʚʠʩʦʢʽ (ʧʦʨʷʜʢʫ 10000é100000 

ɺ) ʥʘʧʨʫʛʠ. 

 ɺʜʫʚ ʛʘʟʫ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʫʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ, 

ʧʨʦʪʝ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʯʝʨʝʟ ʩʢʣʘʜʥʽʩʪʴ ʧʦʜʘʯʽ ʽ ʚʽʜʚʝʜʝʥʥʷ 

ʛʘʟʫ.  

 ɿ ʦʛʣʷʜʫ ʥʘ ʟʘʟʥʘʯʝʥʥʽ ʥʝʜʦʣʽʢʠ ʙʽʣʴʰ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʥʘʡʰʣʠ ʧʘʩʠʚʥʽ ʤʝʪʦʜʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʝʧʣʦʦʙʤʽʥʫ.  



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ɯʍ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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 ʗʢʱʦ ʚ'ʷʟʢʘ ʨʽʜʠʥʘ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʫ ʤʽʞʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ, ʪʦ ʜʣʷ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʝʧʣʦʦʙʤʽʥʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʦʚʥʽʰʥʷ ʧʦʚʝʨʭʥʷ ʪʨʫʙ. ʋ ʮʠʭ 

ʚʠʧʘʜʢʘʭ ʜʣʷ ʘʧʘʨʘʪʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʨʫʙʠ ʟ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʶ ʩʢʣʘʜʥʦʾ 

ʢʦʥʬʽʛʫʨʘʮʽʾ: ʟ ʨʝʙʨʘʤʠ ʟ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ (ʤʝʪʘʣʫ ʪʨʫʙʠ), ʟ ʨʝʙʨʘʤʠ, 

ʧʨʠʚʘʨʝʥʠʤʠ ʘʙʦ ʧʨʠʧʘʷʥʠʤʠ ʜʦ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʪʨʫʙʠ, ʘ ʪʘʢʦʞ ʟʽ 

ʰʪʠʨʷʤʠ-ʰʧʠʣʴʢʘʤʠ ʟ ʤʝʪʘʣʫ ʟ ʚʠʩʦʢʦʶ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ, 

ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʚ ʰʘʭʦʚʦʤʫ ʧʦʨʷʜʢʫ ʥʘ ʧʦʚʝʨʭʥʽ ʪʨʫʙʠ. 

 ʐʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʦʚʝʨʭʥʽ ʟ ʢʨʫʯʝʥʠʭ ʪʨʫʙʦʢ ʟ ʨʫʭʦʤ ʚ'ʷʟʢʦʾ 

ʨʽʜʠʥʠ ʚ ʤʽʞʪʨʫʙʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʘʧʘʨʘʪʠ ʰʪʠʢʦʚʦʛʦ ʪʠʧʫ, ʩʢʣʘʜʥʽ ʧʦʚʝʨʭʥʽ 

ʪʝʧʣʦʦʙʤʽʥʫ ʟ ʯʠʩʣʝʥʥʠʭ ʟʤʽʡʦʚʠʢʽʚ, ʟʤʦʥʪʦʚʘʥʠʭ ʚ ʦʜʥʦʤʫ ʢʦʨʧʫʩʽ (ʜʣʷ 

ʧʽʜʽʛʨʽʚʫ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ ʤʘʩʝʣ), ʘ ʪʘʢʦʞ ʟ ʰʪʘʤʧʦʚʘʥʠʭ ʧʣʘʩʪʠʥ ʟ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʛʦʬʨʘʤʠ ʽ ʚʩʪʘʚʢʘʤʠ, ʱʦ ʧʽʜʩʠʣʶʶʪʴ ʪʫʨʙʫʣʽʟʘʮʽʾ ʧʦʪʦʢʫ 

ʨʽʜʠʥʠ. [2] ʂʦʝʬʽʮʽʻʥʪʠ ʪʝʧʣʦʚʽʜʜʘʯʽ ʽʩʪʦʪʥʦ ʚʠʱʝ ʚ ʪʨʫʙʘʭ ʟʛʦʨʥʫʪʠʭ 

ʩʧʽʨʘʣʣʶ, ʥʽʞ ʫ ʧʨʷʤʠʭ ʪʨʫʙʘʭ ʯʝʨʝʟ ʚʪʦʨʠʥʥʽ ʪʝʯʽʾ, ʱʦ ʧʦʨʦʜʞʫʶʪʴʩʷ 

ʚʠʢʨʠʚʣʝʥʥʷʤʠ ʪʨʫʙʠ. [1] 

 ʋ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚ'ʷʟʢʘ ʨʽʜʠʥʘ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʫ ʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ 

ʚʩʝʨʝʜʠʥʽ ʪʨʫʙ ʤʦʥʪʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʪʫʨʙʫʣʽʟʫʶʯʽ ʚʩʪʘʚʢʠ ʨʽʟʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʨʝʪʘʨʜʝʨ - ʤʝʪʘʣʝʚʽ ʧʣʘʩʪʠʥʠ ʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ 

ʩʢʨʫʯʫʚʘʥʥʷ, ʱʦ ʚʩʪʘʚʣʷʶʪʴʩʷ ʚ ʪʨʫʙʠ ʱʽʣʴʥʦ, ʟ ʥʘʪʷʛʦʤ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʛʘʨʥʦʛʦ ʢʦʥʪʘʢʪʫ ʟ ʩʪʽʥʢʘʤʠ ʪʨʫʙ. [4] 

 ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ  ʚʢʘʟʫʻ ʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʫʨʙʫʣʽʟʘʮʽʡʥʠʭ ʚʩʪʘʚʦʢ, ʚ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʪʘʨʜʝʨʽʚ, ʱʦ ʧʨʠ 

ʧʦʨʽʚʥʷʥʦ ʰʚʠʜʢʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʦʧʦʨʫ, ʟʙʽʣʴʰʫʶʪʴ ʣʦʢʘʣʴʥʽ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʨʽʜʠʥʠ ʽ ʢʨʘʱʝ ʧʝʨʝʤʽʱʫʚʘʥʥʷ, ʪʠʤ ʩʘʤʠʤ ʽʥʪʝʥʩʠʬʽʢʫʶʯʠ 

ʪʝʧʣʦʧʝʨʝʜʘʯʫ. 
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ʋɼʂ 66.045.122 

ʊɽʇʃʆʆɹʄɯʅʅʀʂ ʆʍʆʃʆɼɾɽʅʅʗ 

ʂʆʅɼɽʅʉɸʊʋ ɼɯʃʗʅʂʀ ɼɽʉʆʈɹʎɯɰ ʊɽʍʅʆʃʆɻɯʏʅʆɰ ʉʍɽʄʀ 

ʆʊʈʀʄɸʅʅʗ ɺʆɼʅʖ 

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

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

 ɺʦʜʝʥʴ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʚʠʭʽʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʭʽʤʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʇʨʦʪʝ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʦ 

ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʟʘʪʨʘʪ ʝʥʝʨʛʽʾ, ʚʘʨʪʽʩʪʴ ʷʢʦʾ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 10 ʨʦʢʽʚ 

ʟʨʦʩʣʘ ʙʽʣʴʰʝ ʥʽʞ ʫ 10 ʨʘʟʽʚ [1]. ʆʪʞʝ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʦʛʦ ʽ ʤʦʜʝʨʥʽʟʘʮʽʷ 

ʜʽʶʯʦʛʦ ʟʦʢʨʝʤʘ, ʪʝʧʣʦʦʙʤʽʥʥʦʛʦ, ʦʙʣʘʜʥʘʥʥʷ ʻ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ. 

 ʆʩʢʽʣʴʢʠ ʚʦʜʝʥʴ ʻ ʝʢʦʣʦʛʽʯʥʠʤ ʚʠʜʦʤ ʧʘʣʠʚʘ, ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʷʢʦʩʪʽ ʧʘʣʴʥʦʛʦ ʥʝ ʚʠʢʣʠʢʘʻ ʧʘʨʥʠʢʦʚʦʛʦ ʝʬʝʢʪʫ (ʧʨʠ ʟʛʦʨʷʥʥʽ ʚʠʜʽʣʷʻʪʴʩʷ 

ʚʦʜʘ, ʘ ʥʝ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ). ɼʘʥʠʡ ʚʠʜ ʧʘʣʠʚʘ ʻ ʧʨʘʢʪʠʯʥʦ ʥʝʚʠʯʝʨʧʥʠʤ. 

ɺʦʜʝʥʴ ʤʦʞʥʘ ʦʜʝʨʞʫʚʘʪʠ ʽ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʫʛʣʝʮʝʚʠʭ ʜʞʝʨʝʣ, ʘʙʦ 

ʛʝʥʝʨʫʚʘʪʠ ʽʟ ʚʫʛʣʝʮʝʚʦ ʥʝʡʪʨʘʣʴʥʠʭ ʜʞʝʨʝʣ ʘʙʦ ʟ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ ʟ 

ʫʣʦʚʣʶʚʘʥʥʷʤ ʥʝʡʪʨʘʣʴʥʦʛʦ ʜʚʦʦʢʠʩʫ ʚʫʛʣʝʮʶ. ʉʘʤʝ ʪʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʦʜʥʶ ʤʦʞʝ ʫʩʫʥʫʪʠ ʧʘʨʥʠʢʦʚʠʡ ʝʬʝʢʪ ʚʽʜ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʝʢʪʦʨʫ. 

 ʆʜʝʨʞʘʥʥʷ ʚʦʜʥʶ ʽʟ ʢʦʥʚʝʨʪʦʚʘʥʦʛʦ ʛʘʟʫ ʻ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤ      

ʧʨʦʮʝʩʦʤ. ʎʝʡ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʘʢʦʞ  ʥʘ ʂʘʟʝʥʥʦʤʫ ʟʘʚʦʜʽ 

ʧʦʨʦʰʢʦʚʦʾ ʤʝʪʘʣʫʨʛʽʾ ʚ ʤ. ɹʨʦʚʘʨʠ. ʉʭʝʤʘ ʣʽʥʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʚʦʜʥʶ 

ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1.1. ʇʨʠʥʮʠʧʦʚʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʨʦʮʝʩʫ 

ʦʪʨʠʤʘʥʥʷ ʚʦʜʥʶ ʥʘʩʪʫʧʥʘ. ɺʠʛʦʪʦʚʣʝʥʥʷ ʚʦʜʥʶ ʟ ʢʦʥʚʝʨʪʦʚʘʥʦʛʦ ʛʘʟʫ 

ʧʨʦʭʦʜʠʪʴ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʢʦʥʚʝʨʪʦʚʘʥʦʛʦ ʛʘʟʫ ʚ ʜʚʦʦʢʠʩ ʚʫʛʣʝʮʶ (ʉʆ_2) 

ʰʣʷʭʦʤ ʢʦʥʚʝʨʩʽʾ ʟ ʚʦʜʷʥʦʶ ʧʘʨʦʶ ʧʦ ʨʝʘʢʮʽʾ: 

  ʉʆ + ʅ_2ʆ = ʉʆ_2   + ʅ_2  

 ʂʦʥʚʝʨʩʽʷ ʉʆ ʧʨʠʡʥʷʪʘ ʧʦ ʜʚʦʩʪʫʧʽʥʯʘʪʽʡ ʩʭʝʤʽ: 

1 ʩʪʫʧʽʥʴ ï ʥʘ ʩʝʨʝʜʥʴʦʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʢʘʪʘʣʽʟʘʪʦʨʽ (ʉʊʂ); 

2 ʩʪʫʧʽʥʴ ï ʥʘ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʢʘʪʘʣʽʟʘʪʦʨʽ (ʅʊʂ). 

 ʇʦʜʘʯʘ ʧʘʨʠ ʧʝʨʝʜ ʢʦʥʚʝʨʪʦʨʦʤ ɯ ʩʪʫʧʝʥʷ ʧʨʦʭʦʜʠʪʴ ʚ ʜʚʽ ʪʦʯʢʠ ï 

ʧʝʨʝʜ ʧʽʜʽʛʨʽʚʘʯʝʤ ʢʦʥʚʝʨʪʦʨʥʦʛʦ ʛʘʟʫ  ʽ ʧʽʩʣʷ ʥʴʦʛʦ ʪʘ ʧʽʜʪʨʠʤʫʻʪʴʩʷ 

ʨʝʛʫʣʷʪʦʨʦʤ. 

 ʇʽʩʣʷ ʢʦʥʚʝʨʪʦʨʘ ʉʆ ȽȽ ï ʩʪʫʧʝʥʷ ʛʘʟ ʽʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 495 ʂ 

ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʚ ʩʢʨʫʙʝʨ 1. ɻʘʨʷʯʠʡ ʢʦʥʜʝʥʩʘʪ ʽʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 343 ʂ 

ʧʦʩʪʫʧʘʻ ʥʘ ʥʘʩʦʩʠ.   ʅʘʩʦʩʦʤ ʢʦʥʜʝʥʩʘʪ ʧʦʜʘʻʪʴʩʷ ʥʘ ʭʦʣʦʜʠʣʴʥʠʢ 2, ʜʝ 

ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʜʦ  ʪʝʤʧʝʨʘʪʫʨʠ 313 ʂ. ɼʣʷ ʧʦʚʝʨʥʝʥʥʷ ʛʘʟʦʚʦʛʦ 

ʢʦʥʜʝʥʩʘʪʫ ʚ ʢʦʪʝʣʴʥʶ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʭʦʜʠʪʴ ʡʦʛʦ 

ʦʯʠʩʪʢʘ ʚʽʜ ʨʦʟʯʠʥʝʥʠʭ ʚ ʥʴʦʤʫ ʛʘʟʽʚ ʫ ʚʽʜʧʘʨʥʽʡ ʢʦʣʦʥʽ 3. ʂʦʥʜʝʥʩʘʪ ʥʘ 

ʦʯʠʩʪʢʫ ʧʦʩʪʫʧʘʻ ʫ ʜʚʽ ʪʦʯʢʠ ʚʽʜʧʘʨʥʦʾ ʢʦʣʦʥʠ ï ʫ ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ 

ʭʦʣʦʜʥʠʡ ʢʦʥʜʝʥʩʘʪ ʧʽʩʣʷ ʭʦʣʦʜʠʣʴʥʠʢʘ 2, ʚ ʩʝʨʝʜʥʶ ʯʘʩʪʠʥʫ ï ʛʘʨʷʯʠʡ 

ʢʦʥʜʝʥʩʘʪ ʧʽʩʣʷ ʟʙʽʨʥʠʢʘ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫ.  ʇʦʧʘʜʘʶʯʠ ʥʘ ʛʣʫʭʫ 
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ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 
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ʪʘʨʽʣʢʫ, ʢʦʥʜʝʥʩʘʪ ʟʣʠʚʘʻʪʴʩʷ ʚ ʢʠʧ'ʷʪʠʣʴʥʠʢ 4, ʜʝ ʧʨʠ  ʪʝʤʧʝʨʘʪʫʨʽ 402 ʂ 

ʫʪʚʦʨʶʻʪʴʩʷ ʧʘʨʦ-ʛʘʟʦʚʦʜʷʥʘ ʩʫʤʽʰ, ʷʢʘ ʧʦʪʨʘʧʣʷʻ ʧʽʜ ʛʣʫʭʫ ʪʘʨʽʣʢʫ. 

 
1-ʩʢʨʫʙʝʨ; 2-ʭʦʣʦʜʠʣʴʥʠʢ; 3-ʚʽʜʧʘʨʥʘ ʢʦʣʦʥʘ; 4-ʢʠʧʷʪʠʣʴʥʠʢ; 

                                       ʈʠʩʫʥʦʢ 1.1 -  ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ 

 ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʦʾ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ 

ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʚʢʘʟʘʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ. ʊʦʤʫ ʨʦʟʨʦʙʢʘ 

ʭʦʣʦʜʠʣʴʥʠʢʘ ʻ ʚʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ. ʆʩʥʦʚʥʠʤʠ ʚʠʤʦʛʘʤʠ ʧʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ 

ʪʝʧʣʦʦʙʤʽʥʥʦʛʦ ʘʧʘʨʘʪʘ ʻ: ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʫ ʧʨʠ 

ʦʧʪʠʤʘʣʴʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʨʝʞʠʤʘʭ; ʤʘʣʘ ʤʝʪʘʣʦʻʤʥʽʩʪʴ; ʥʘʜʽʡʥʽʩʪʴ ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʜʦʩʪʫʧʥʽʩʪʶ ʧʦʚʝʨʭʥʽ ʪʝʧʣʦʦʙʤʽʥʫ ʜʣʷ ʤʝʭʘʥʽʯʥʦʛʦ ʦʯʠʱʝʥʥʷ  

ʚʽʜ ʟʘʙʨʫʜʥʝʥʴ [2]. 

     

ʇʝʨʝʣʽʢ   ʧʦʩʠʣʘʥʴ  

 ɺʦʣʢʦʚ ʅ.ʇ., ɹʝʨʣʠʥ ʄ.ɸ., ɻʦʨʝʯʝʥʢʦʚ ɺ.ɻ. ʇʝʨʝʨʘʙʦʪʢʘ ʥʝʬʪʷʥʦʛʦ 

ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. - ʄ.: ʍʠʤʠʷ, 1981. - 472 ʩ. 

 ʄʘʥʴʢʦʚʩʢʠʡ ʆ.ʅ., ʊʦʣʯʠʥʩʢʠʡ ɸ.ʈ., ɸʣʝʢʩʘʥʜʨʦʚ ʄ.ɺ.. 

ʊʝʧʣʦʦʙʤʝʥʥʘʷ ʘʧʧʘʨʘʪʫʨʘ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ. ʄ.-ʃ., ʍʠʤʠʷ, 1976. 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ɯʍ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 
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ʋɼʂ.665.642.2 

ɯʅʊɽʅʉʀʌɯʂɸʎɯʗ ʈʆɹʆʊʀ ɹʃʆʂʋ ʇɯɼɻʆʊʆɺʂʀ ʇɸʃʀɺɸ ʋ 

ʊɽʍʅʆʃʆɻɯʏʅɯʁ ʉʍɽʄɯ ɺɯʉɹʈɽʂɯʅɻʋ 

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

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

 ʅʘ ʚʩʽʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʥʘʬʪʦʧʝʨʝʨʦʙʢʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʛʦʥʢʠ ʽʟ 

ʥʘʬʪʠ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ ʪʘ ʧʽʜ ʚʘʢʫʫʤʦʤ ʟʘʣʠʰʘʶʪʴʩʷ ʜʝʷʢʽ 

ʨʝʯʦʚʠʥʠ ʽ ʜʦʩʠʪʴ ʚ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ, ʦʜʥʠʤ ʟ ʪʘʢʠʭ ʻ ʛʫʜʨʦʥ. ʎʷ ʨʝʯʦʚʠʥʘ 

ʻ ʜʫʞʝ ʪʦʢʩʠʯʥʦʶ ʽ ʩʧʨʠʯʠʥʷʻ ʚʘʞʢʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʰʢʽʨʠ. ʊʦʤʫ ʧʨʦʮʝʩ 

ʚʽʩʙʨʝʢʽʥʛʫ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʡ, ʜʦʟʚʦʣʷʶʯʠ ʥʝ ʪʽʣʴʢʠ ʫʩʫʥʫʪʠ ʚʘʞʢʫ 

ʥʘʬʪʦʚʫ ʩʠʨʦʚʠʥʫ, ʘ ʱʝ ʧʝʨʝʪʚʦʨʠʪʠ ʾʾ ʫ ʽʥʰʠʡ ʧʨʦʜʫʢʪ ʩʧʦʞʠʚʘʥʥʷ, 

ʥʘʧʨʠʢʣʘʜ ï ʤʘʟʫʪ. 

 ɺʽʩʙʨʝʢʽʥʛ - ʦʜʠʥ ʟ ʝʬʝʢʪʠʚʥʠʭ ʽ ʛʥʫʯʢʠʭ ʚʪʦʨʠʥʥʠʭ ʧʨʦʮʝʩʽʚ 

ʧʝʨʝʨʦʙʢʠ ʤʘʟʫʪʫ ʽ ʛʫʜʨʦʥʽʚ, ʡʦʛʦ ʚʽʜʤʽʥʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʽʥʰʠʤʠ ʚʪʦʨʠʥʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʧʝʨʝʨʦʙʢʠ ʥʘʬʪʠ ʽ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʻ 

ʥʠʟʴʢʽ ʢʘʧʽʪʘʣʴʥʽ ʪʘ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ. 

 ɺʽʩʙʨʝʢʽʥʛ ʧʨʠ ʚʽʜʥʦʩʥʽʡ ʧʨʦʩʪʦʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʽ ʘʧʘʨʘʪʫʨʥʦʛʦ 

ʦʬʦʨʤʣʝʥʥʷ ʜʦʟʚʦʣʷʻ ʧʝʨʝʨʦʙʣʷʪʠ ʟʘʣʠʰʢʦʚʽ ʬʨʘʢʮʽʾ ʚ ʜʠʩʪʠʣʷʪʥʽ, 

ʦʜʝʨʞʫʚʘʪʠ ʜʝʷʢʫ ʢʽʣʴʢʽʩʪʴ ʩʝʨʝʜʥʽʭ ʽ ʣʝʛʢʠʭ ʬʨʘʢʮʽʡ. 

 ɺʢʣʶʯʝʥʥʷ ʧʨʦʮʝʩʫ ʚʽʩʙʨʝʢʽʥʛʫ ʜʦ ʩʭʝʤʠ ʥʘʬʪʦʧʝʨʝʨʦʙʥʠʭ ʟʘʚʦʜʽʚ 

ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʫ ʟʚ'ʷʟʢʫ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʜʦ ʧʝʨʝʨʦʙʢʠ ʚʘʞʢʠʭ ʥʘʬʪ, ʘ 

ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷʤ ʧʦʧʠʪʫ ʥʘ ʜʠʩʪʠʣʷʪʥʽ ʧʨʦʜʫʢʪʠ. 

 ʋ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʽʩʙʨʝʢʽʥʛ ʟʜʽʡʩʥʶʶʪʴ ʧʦ ʜʚʦʤ ʙʘʟʦʚʠʤ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʩʭʝʤʘʤ. ʅʘʬʪʦʚʽ ʟʘʣʠʰʢʠ, ʥʘʛʨʽʪʽ ʚ ʧʝʯʽ ʜʦ ʚʠʩʦʢʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʥʘʜʭʦʜʷʪʴ ʧʨʠ ʟʘʜʘʥʦʤʫ ʪʠʩʢʫ ʚ ʨʝʘʢʮʽʡʥʫ ʟʦʥʫ, ʱʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʘʙʦ ʚ ʧʝʯʽ, ʘʙʦ ʚ ʟʦʚʥʽʰʥʴʦʤʫ ʘʧʘʨʘʪʽ. ʇʨʠ ʚʠʭʦʜʽ ʟ ʮʽʻʾ ʟʦʥʠ 

ʧʦʪʽʢ ʰʚʠʜʢʦ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʦʣʦʜʥʦʛʦ ʩʪʨʫʤʝʥʷ.  

 ʊʘʢʦʞ ʻ ʽʥʰʘ ʩʭʝʤʘ ï ʟʤʽʻʚʠʢʦʚʘ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʨʝʢʽʥʛ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʦʤʫ ʨʝʘʢʮʽʡʥʦʤʫ 

ʟʤʽʡʦʚʠʢʫ ʧʝʯʽ. ʆʩʢʽʣʴʢʠ ʢʦʥʚʝʨʩʽʷ ʩʠʨʦʚʠʥʠ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʟʦʥʽ ʨʝʘʢʮʽʾ, ʟʤʽʻʚʠʢʦʚʠʡ ʚʽʩʙʨʝʢʽʥʛ 

ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʨʦʪʢʦʯʘʩʥʠʡ ʧʨʦʮʝʩ. 

 ʆʩʥʦʚʥʘ ʧʝʨʝʚʘʛʘ ʟʤʽʻʚʠʢʦʚʠʡ ʧʝʯʽ - ʥʘʷʚʥʽʩʪʴ ʜʚʦʭ ʟʦʥ ʥʘʛʨʽʚʫ. 

 ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʟʘʙʝʟʧʝʯʫʻ: ʚʝʣʠʢʫ ʛʥʫʯʢʽʩʪʴ ʧʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʢʨʘʱʝ ʨʝʛʫʣʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʛʨʽʚʘʥʥʷ ʩʠʨʦʚʠʥʠ; ʣʝʛʢʝ 

ʚʠʜʘʣʝʥʥʷ ʢʦʢʩʫ ʟ ʪʨʫʙ ʧʝʯʽ ʧʘʨʦ-ʧʦʚʽʪʨʷʥʠʤ ʩʧʦʩʦʙʦʤ. 

 ɺ ʮʠʭ ʦʙʦʭ ʚʠʧʘʜʢʘʭ, ʚ ʩʭʝʤʽ ʧʨʠʩʫʪʥʷ ʧʽʯ, ʪʦʤʫ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʜʦʮʽʣʴʥʦ ʧʝʨʝʜ ʧʦʜʘʚʘʥʥʷʤ  ʧʘʣʠʚʘ ʫ ʧʽʯ, 

ʧʽʜʽʛʨʽʚʘʪʠ ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʝʧʣʦʦʙʤʽʥʥʠʢ. ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʤʦʜʝʨʥʽʟʘʮʽʷ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʛʨʽʚʘʥʥʷ 

ʛʘʟʦʚʦʛʦ ʧʘʣʠʚʘ. ɼʘʥʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʈʠʩ. 1.  
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1ï ʩʝʧʘʨʘʪʦʨ, 2 ï ʪʝʧʣʦʦʙʤʽʥʥʠʢ, 3 ï ʬʽʣʴʪʨʠ, 4 ï ʬʽʣʴʪʨʠ, 5 ï ʻʤʥʽʩʪʴ, 

6 ï ʥʘʩʦʩʠ, 7 ï ʪʝʧʣʦʦʙʤʽʥʥʠʢʠ. 

ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʧʽʜʽʛʨʽʚʫ ʧʘʣʠʚʘ ʚ ʧʨʦʮʝʩʽ ʚʽʩʙʨʝʢʽʥʛʫ 

 

 

ʇʝʨʝʣʽʢ   ʧʦʩʠʣʘʥʴ 

1. ʉʧʨʘʚʦʯʥʠʢ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʯʠʢʘ: ʉʧʨʘʚʦʯʥʠʢ / ʇʦʜ ʨʝʜ.  ɻ.ɸ. 

ʃʘʩʪʦʯʢʠʥʘ, ɽ.ɼ. ʈʘʜʯʝʥʢʦ ʠ ʄ. ɻ. ʈʫʜʠʥʘ. ï ʃ.: ʍʠʤʠʷ, 1986.  

2. ʆʩʥʦʚʳ ʪʝʧʣʦʧʝʨʝʜʘʯʠ. ʄʠʭʝʝʚ ʄ. ɸ. , ʄʠʭʝʝʚʘ ʀ. ʄ. çʕʥʝʨʛʠʷè 

1977.  
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ʋɼʂ 66.095.262.1 

ʊɽʇʃʆʆɹʄɯʅʅʀʂ ɼʃʗ ʇɯɼɯɻʈɯɺʋ ʉʊʀʈʆʃʋ 

ʊɽʍʅʆʃʆɻɯʏʅʆɰ ʉʍɽʄʀ ʆʊʈʀʄɸʅʅʗ ʇʆʃɯʉʊʀʈʆʃʋ 

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

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

 ʇʨʦʮʝʩʠ ʪʝʧʣʦʦʙʤʽʥʫ ʤʘʶʪʴ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʚ ʭʽʤʽʯʥʽʡ, 

ʥʘʬʪʦʧʝʨʝʨʦʙʥʽʡ, ʤʝʪʘʣʫʨʛʽʡʥʽʡ, ʭʘʨʯʦʚʽʡ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʇʠʪʦʤʘ ʚʘʛʘ  ʪʝʧʣʦʦʙʤʽʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ  ʭʽʤʽʯʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʩʢʣʘʜʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 15 ï 18%, ʚ ʥʘʬʪʦʭʽʤʽʾ ï 50%.  

 ʉʪʠʨʦʣ  C _6 H_5-CH=CH_2   ʥʘʡʰʠʨʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʤʦ-ʥʦʤʝʨʽʚ ʜʣʷ ʩʠʥʪʝʟʫ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʨʝʯʦʚʠʥ. ʇʦ 

ʭʽʤʽʯʥʦʤʫ ʩʢʣʘʜʫ ʚʽʥ ʷʚʣʷʻ ʩʦʙʦʶ ʦʜʥʦʯʘʩʥʦ ʘʨʦʤʘʪʠʯʥʽ ʽ ʥʝʥʘʩʠʯʝʥʽ 

ʚʫʛʣʝʚʦʜʥʽ ʽ ʻ ʧʦʭʽʜʥʠʤ ʙʝʥʟʦʣʫ ï ʚʽʥʽʣ ʙʝʥʟʦʣʫ, ʚ ʷʢʦʤʫ ʦʜʠʥ ʟ ʘʪʦʤʽʚ 

ʚʦʜʥʶ ʟʘʤʽʱʝʥʠʡ ʥʘ ʥʝʥʘʩʠʯʝʥʠʡ ʚʫʛʣʝ-ʚʦʜʥʝʚʠʡ ʨʘʜʠʢʘʣ  CH=CH_2. 

 ɹʽʣʴʰʫ ʯʘʩʪʠʥʫ ʩʪʠʨʦʣʫ (ʙʣʠʟʴʢʦ 85%) ʦʪʨʠʤʫʶʪʴ ʜʝʛʽʜʨʫʚʘʥʥʷʤ 

ʝʪʠʣ-ʙʝʥʟʦʣʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 600-650Áʉ, ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ ʽ ʨʦʟʚʝʜʝʥʥʽ 

ʧʝʨʝʛʨʽʪʦʶ ʚʦʜʷʥʦʶ ʧʘʨʦʶ ʚ 3 - 10 ʨʘʟʽʚ,  ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʢʩʠʜʥʠʭ ʟʘʣʽʟʦ-

ʭʨʦʤʦʚʠʭ ʢʘʪʘ ʣʽʟʘʪʦʨʽʚ ʟ ʜʦʙʘʚʢʦʶ ʢʘʨʙʦʥʘʪʫ ʢʘʣʽʶ.[1] 

 ʇʨʦʤʠʩʣʦʚʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʩʪʠʨʦʣʫ ʻ ʙʣʦʯʥʠʡ, 

ʝʤʫʣʴʩʽʡʥʠʡ, ʩʫʩʧʝʥʟʽʡʥʠʡ ʽ ʧʦʣʽʤʝʨʠʟʘʮʽʷ ʚ ʨʦʟʯʠʥʽ. ʇʨʠ ʙʣʦʯʥʦʤʫ ʤʝʪʦʜʽ 

ʧʦʣʽʤʝʨʠʟʘʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʤʘʩʽ ʤʦʥʦʤʝʨʫ ʽ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʪʠʤ, ʱʦ ʜʦ 

ʨʝʘʛʫʶʯʦʾ ʤʘʩʠ ʥʝ ʜʦʜʘʶʪʴʩʷ ʜʦʙʘʚʢʠ, ʘ ʦʪʞʝ ʧʦʣʽʤʝʨ ʦʜʝʨʞʫʶʪʴ ʚ 

ʥʘʡʙʽʣʴʰ ʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ. ɹʣʦʯʥʘ 

ʧʦʣʽʤʝʨʠʟʘʮʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʤʝʪʦʜʦʤ ʧʦʚʥʦʾ ʘʙʦ ʥʝʧʦʚʥʦʾ ʢʦʥʚʝʨʩʽʾ ʽ 

ʥʘʡʰʠʨʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʣʽʩʪʠʨʦʣʫ. 

 ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʧʨʦʮʝʩʫ ʙʝʟʧʝʨʝʨʚʥʦʾ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʩʪʠʨʦʣʫ ʚ 

ʤʘʩʽ ʟ ʥʝʧʦʚʥʦʶ ʢʦʥʚʝʨʩʽʻʶ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʩʪʠʨʦʣ ʟ ʯʠʩʪʦʪʦʶ ʥʝ ʥʠʞʯʝ 

99,6% (ʤʘʩʦʚʠʭ) ʙʝʟʧʝʨʝʨʚʥʦ ʥʘʜʭʦʜʠʪʴ ʫ ʪʝʧʣʦʦʙʤʽʥʥʠʢ 1, ʜʝ 

ʧʽʜʽʛʨʽʚʘʻʪʴʩʷ ʜʦ  1000ʉ ʽ ʧʽʩʣʷ ʟʤʽʰʫʚʘʥʥʷ ʟʽ ʟʚʦʨʦʪʥʠʤ ʧʦʪʦʢʦʤ ʩʪʠʨʦʣʫ 

ʥʘʜʭʦʜʠʪʴ ʚ ʨʝʘʢʪʦʨ-ʬʦʨʧʦʣʽʤʝʨʠʟʘʪʦʨ 2, ʚ ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʦʣʽʤʝʨʠʟʘʮʽʷ ʜʦ ʩʪʝʧʝʥʽ ʢʦʥʚʝʨʩʽʾ 35% (ʈʠʩ. 1.1).[2] ɿʘʢʽʥʯʫʻʪʴʩʷ ʧʨʦʮʝʩ ʚ 

ʜʚʦʭ ʨʝʘʢʪʦʨʘʭ 3 ʽ 4, ʷʢʽ ʤʘʶʪʴ ʨʽʟʥʽ ʧʝʨʝʤʽʰʫʶʯʽ ʧʨʠʩʪʨʦʾ ʽ ʷʚʣʷʶʪʴ 

ʩʦʙʦʶ ʘʧʘʨʘʪʠ ʟ ʢʠʩʣʦʪʦʩʪʽʡʢʦʾ ʩʪʘʣʽ ʦʙôʻʤʦʤ 40 ʤ3 ʟ ʦʙʠʯʘʡʢʘʤʠ ʚ ʷʢʠʭ 

ʮʠʨʢʫʣʶʻ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʡ ʤʘʩʣʷʥʠʡ ʪʝʧʣʦʥʦʩʽʡ. ʈʝʘʢʮʽʷ ʚ ʥʠʭ 

ʚʝʜʝʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʽ ʽʥʝʨʪʥʦʛʦ ʛʘʟʫ - ʘʟʦʪʫ. ʇʽʩʣʷ ʨʝʘʢʪʦʨʽʚ ʤʘʩʘ 

ʥʘʜʭʦʜʠʪʴ ʫ ʚʘʢʫʫʤ-ʢʘʤʝʨʫ 6, ʜʝ ʥʘʛʨʽʚʘʻʪʴʩʷ ʜʠʬʝʥʽʣʴʥʦʶ ʩʫʤʽʰʰʶ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʠ 260-2800ʉ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʚôʷʟʢʦʩʪʽ ʽ ʧʦʣʽʧʰʝʥʥʷ ʚʠʜʽʣʝʥʥʷ 

ʧʘʨʽʚ  ʩʪʠʨʦʣʫ, ʷʢʽ ʥʝ ʧʨʦʨʝʘʛʫʚʘʣʠ. ʇʝʨʝʤʽʱʝʥʥʷ ʨʝʘʛʫʶʯʦʾ ʤʘʩʠ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʝʩʪʝ-ʨʝʥʥʠʤʠ ʥʘʩʦʩʘʤʠ 5. 
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1-ʪʝʧʣʦʦʙʤʽʥʥʠʢ, 2-ʨʝʘʢʪʦʨ-ʬʦʨʧʦʣʽʤʝʨʠʟʘʪʦʨ, 3,4-ʨʝʘʢʪʦʨʠ, 

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

ʚʘʥʥʘ, 9- ʜʠʩʢʦʚʠʡ ʥʽʞ, 10-ʢʦʥʜʝʥʩʘʪʦʨ 

ʈʠʩʫʥʦʢ 1.1. ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʣʽʩʪʠʨʦʣʫ 

ʈʦʟʧʣʘʚ ʩʪʠʨʦʣʫ ʧʽʩʣʷ ʚʘʢʫʫʤ-ʢʘʤʝʨʠ ʥʘʜʭʦʜʠʪʴ ʚ ʝʢʩʪʨʫʜʝʨ 7, ʷʢʠʡ 

ʟʜʽʡʩʥʶʻ ʡʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʽ ʧʨʦʜʘʚʣʶʻ ʯʝʨʝʟ ʩʪʨʝʥʛʦʚʫ ʛʦʣʦʚʢʫ. 

ʉʪʨʝʥʛʠ (ʧʨʫʪʢʠ) ʜʽʘʤʝʪʨʦʤ 3-4 ʤʤ ʦʭʦʣʦʜʞʫʶʪʴʩʷ ʚ ʚʘʥʥʽ 8 ʽ ʨʽʞʫʪʴʩʷ 

ʜʠʩʢʦʚʠʤ ʥʦʞʝʤ 9 ʥʘ ʛʨʘʥʫʣʠ, ʷʢʽ ʧʽʩʣʷ ʩʫʰʽʥʥʷ ʻ ʛʦʪʦʚʠʤ ʧʨʦʜʫʢʪʦʤ. 

ʇʘʨʠ ʩʪʠʨʦʣʫ ʧʽʩʣʷ ʚʘʢʫʫʤ-ʢʘʤʝʨʠ ʥʘʜʭʦʜʷʪʴ ʚ ʚʦʜʷʥʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ-

ʢʦʥʜʝʥʩʘʪʦʨ 10, ʜʝ ʢʦʥʜʝʥʩʫʶʪʴʩʷ ʽ ʢʦʥʜʝʥʩʘʪ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʮʠʢʣ. 

ʆʩʥʦʚʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʪʝʧʣʦʦʙʤʽʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʠʱʝʧʨʠʚʝʜʝʥʥʽʡ ʩʭʝʤʽ ʻ: ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʪʝʧʣʦʦʙʤʽʥʫ ʧʨʠ ʦʧʪʠ-ʤʘʣʴʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʨʝʞʠʤʘʭ; ʤʘʣʘ ʤʝʪʘʣʦʻʤʥʽʩʪʴ; 

ʥʘʜʽʡʥʽʩʪʴ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʜʦʩʪʫʧʥʽʩʪʶ ʧʦʚʝʨʭʥʽ ʪʝʧʣʦʦʙʤʽʥʫ ʜʣʷ 

ʤʝʭʘʥʽʯʥʦʛʦ ʦʯʠʱʝʥʥʷ  ʚʽʜ ʟʘʙʨʫʜʥʝʥʴ. 

 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ: 

1. ɸ.ʌ. ʅʠʢʦʣʘʝʚ, ʊʝʭʥʦʣʦʛʠʷ ʧʣʘʩʪʠʯʝʩʢʠʭ ʤʘʩʩ. ï ʍʠʤʠʷ, 1977 ï 369 ʩ. 

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

ɺʳʩʰ. ʰʢʦʣʘ, 1975. ï 375 ʩ. 
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ʋɼʂ 666.94.047 

ʅɸʇʈʗʄʂʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʊɽʇʃʆʆɹʄɯʅʆɻʆ 

ʆɹʃɸɼʅɸʅʅʗ ɼʃʗ ʇʈʆʎɽʉɯɺ ɺʀʈʆɹʅʀʎʊɺɸ ɺʆɼʅʖ 

ʘʩʠʩʪʝʥʪ ɻʫʣʽʻʥʢʦ ʉ.ɺ., ʩʪʫʜʝʥʪ ʈʦʤʘʩʢʝʚʠʯ ʄ.ʇ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

        ɺʦʜʝʥʴ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʚʠʭʽʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʭʽʤʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʆʪʞʝ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʦʛʦ ʽ 

ʤʦʜʝʨʥʽʟʘʮʽʷ ʜʽʶʯʦʛʦ, ʟʦʢʨʝʤʘ ʪʝʧʣʦʦʙʤʽʥʥʦʛʦ ʦʙʣʘʜʥʝʥʥʷ ʻ ʘʢʪʫʘʣʴʥʦʶ 

ʟʘʜʘʯʝʶ. 

 ɺʦʜʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʻʪʴʩʷ ʧʨʠ ʩʠʥʪʝʟʽ ʘʤʽʘʢʫ NH3, ʭʣʦʨʦʚʦʜʥʶ 

HCl, ʤʝʪʘʥʦʣʫ ʉʅ3ʆʅ, ʧʨʠ ʛʽʜʨʦʢʨʝʢʽʥʟʽ (ʢʨʝʢʽʥʛ ʫ ʘʪʤʦʩʬʝʨʽ ʚʦʜʥʶ) 

ʧʨʠʨʦʜʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, ʷʢ ʚʽʜʥʦʚʣʶʚʘʯ ʧʨʠ ʦʪʨʠʤʘʥʥʽ ʜʝʷʢʠʭ ʤʝʪʘʣʽʚ. 

ɻʽʜʨʫʚʘʥʥʷʤ ʧʨʠʨʦʜʥʠʭ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ ʦʪʨʠʤʫʶʪʴ ʪʚʝʨʜʠʡ ʞʠʨ ð 

ʤʘʨʛʘʨʠʥ. ʈʽʜʢʠʡ ʚʦʜʝʥʴ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʷʢ ʨʘʢʝʪʥʝ ʧʘʣʠʚʦ ʪʘ ʷʢ 

ʦʭʦʣʦʜʞʫʚʘʯ, ʦʩʢʽʣʴʢʠ ʤʘʻ ʥʘʡʚʠʱʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʟ ʫʩʽʭ ʛʘʟʽʚ. ʉʫʤʽʰ 

ʢʠʩʥʶ ʟ ʚʦʜʥʝʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ. 

 ɼʫʞʝ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʷ ʷʢ ʧʘʣʠʚʘ ʜʣʷ 

ʜʚʠʛʫʥʽʚ ʥʦʚʦʛʦ ʪʠʧʫ, ʪʘʢ ʟʚʘʥʠʭ ʧʘʣʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʋ ʉʐɸ ʪʘ ʚ ɭʚʨʦʧʽ 

ʚʞʝ ʽʩʥʫʶʪʴ ʚʦʜʥʝʚʽ ʟʘʧʨʘʚʥʽ ʩʪʘʥʮʽʾ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʦʜʥʝʤ ʘʚʪʦʤʦʙʽʣʽ 

ʪʘ ʘʚʪʦʙʫʩʠ, ʱʦ ʥʘ ʥʴʦʤʫ ʧʨʘʮʶʶʪʴ.  

 ʇʨʠʨʦʜʥʠʡ ʚʦʜʝʥʴ ʧʨʘʢʪʠʯʥʦ ʚʝʩʴ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʟʚ`ʷʟʘʥʦʤʫ ʩʪʘʥʽ, 

ʪʦʤʫ ʜʣʷ ʡʦʛʦ ʦʪʨʠʤʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʭʽʤʽʯʥʽ ʤʝʪʦʜʠ, ʟʦʢʨʝʤʘ, ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʨʝʘʢʮʽʾ ʨʦʟʢʣʘʜʫ. ʆʩʥʦʚʥʠʡ ʧʨʦʤʠʩʣʦʚʠʡ ʩʧʦʩʽʙ 

ʦʪʨʠʤʘʥʥʷ ʚʦʜʥʶ ï ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʘ ʨʝʘʢʮʽʷ  ʚʦʜʦʶ ʤʝʪʘʥʫ, ʷʢʠʡ 

ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ.  

  ʉʅ4 + 2ʅ2O = CO2 ŷ + 4ʅ2 ī165 ʢɼʞ 

 ɺʦʜʝʥʴ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ ʟ ʚʦʜʠ - ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰ ʻʬʻʢʪʠʚʥʠʭ. 

ɿʦʢʨʝʤʘ ʪʝʧʣʦʪʘ ʟʛʦʨʷʥʥʷ 1 ʢʛ H2 ʩʪʘʥʦʚʠʪʴ (ʟʘ ʥʠʞʯʦʛʦ ʤʝʞʽ) 120 ʄɼʞ / 

ʢʛ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʪʝʧʣʦʪʘ ʟʛʦʨʷʥʥʷ ʙʝʥʟʠʥʫ ʘʙʦ ʢʨʘʱʦʛʦ ʚʫʛʣʝʚʦʜʥʝʚʦʾ 

ʘʚʽʘʮʽʡʥʦʛʦ ʧʘʣʠʚʘ - 46 - 50 ʄɼʞ / ʢʛ, ʪʦʙʪʦ ʚ 2,5 ʨʘʟʠ ʤʝʥʰʝ 1 ʪ ʚʦʜʥʶ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʩʚʦʾʤ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʝʢʚʽʚʘʣʝʥʪʫ 4,1 ʪʫʪ, ʜʦ ʪʦʛʦ ʞ ʚʦʜʝʥʴ ï 

ʣʝʛʢʦ ʚʽʜʪʚʦʨʶʚʘʣʴʥʝ ʧʘʣʠʚʦ. 

 ʆʜʝʨʞʘʥʥʷ ʚʦʜʥʶ ʽʟ ʢʦʥʚʝʨʪʦʚʘʥʦʛʦ ʛʘʟʫ ʻ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤ 

ʧʨʦʮʝʩʦʤ. ʎʝʡ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʘʢʦʞ  ʥʘ ʂʘʟʝʥʥʦʤʫ ʟʘʚʦʜʽ 

ʧʦʨʦʰʢʦʚʦʾ ʤʝʪʘʣʫʨʛʽʾ ʚ ʤ. ɹʨʦʚʘʨʠ. ʊʝʭʥʦʣʦʛʽʯʥʠʡ  ʧʨʦʮʝʩ ʦʜʝʨʞʘʥʥʷ 

ʚʦʜʥʶ ʥʘ ʮʴʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʜʽʣʷʥʦʢ: ʜʽʣʷʥʢʠ 

ʢʦʥʚʝʨʩʽʾ ʦʢʠʩʫ ʚʫʛʣʝʮʶ, ʜʽʣʷʥʢʠ ʦʭʦʣʦʜʞʝʥʥʷ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫ, 

ʜʽʣʷʥʢʠ  ʜʝʩʦʨʙʮʽʾ  ʨʦʟʯʠʥʫ ʄɽɸ, ʜʽʣʷʥʢʠ ʭʦʣʦʜʠʣʴʥʦʾ ʤʘʰʠʥʠ, ʜʽʣʷʥʢʠ 

ʛʣʠʙʦʢʦʾ ʦʩʫʰʢʠ ʚʦʜʥʶ, ʜʽʣʷʥʢʠ ʟʙʦʨʫ ʧʘʨʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫ ʪʘ ʜʽʣʷʥʢʠ 

ʟʙʝʨʽʛʘʥʥʷ ʘʟʦʪʫ. ʈʦʟʛʣʷʥʝʤʦ  ʜʽʣʷʥʢʫ ʜʝʩʦʨʙʮʽʾ ʨʦʟʯʠʥʫ  ʄɽɸ (ʨʠʩ.1), ʙʦ 
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ʚʽʜ ʷʢʦʩʪʽ ʡʦʛʦ ʨʝʛʝʥʝʨʘʮʽʾ ʟʘʣʝʞʘʪʠʤʝ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʩʭʝʤʠ ʚ 

ʮʽʣʦʤʫ. 

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

5 ï ʩʤʦʣʦʚʽʜʦʢʨʝʤʣʶʚʘʯ; 6 ï ʭʦʣʦʜʠʣʴʥʠʢ; 

ʈʠʩ. 1  ï ʉʭʝʤʘ ʜʽʣʷʥʢʠ ʜʝʩʦʨʙʮʽʾ ʄɽɸ ʚʠʨʦʙʥʠʮʪʚʘ ʚʦʜʥʶ 

 ɯʟ ʻʤʥʦʩʪʽ 1 ʨʦʟʯʠʥ ʄɽɸ ʥʘʜʭʦʜʠʪʴ ʚ ʪʝʧʣʦʦʙʤʽʥʥʠʢ 2, ʜʝ 

ʥʘʛʨʽʚʘʻʪʴʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 100ęʉ, ʘ ʧʦʪʽʤ ʧʦʜʘʻʪʴʩʷ ʫ ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ 

ʜʝʩʦʨʙʝʨʘ 3. ʆʩʪʘʪʦʯʥʘ ʜʝʩʦʨʙʮʽʷ ʨʦʟʯʠʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʢʠʧôʷʪʽʥʥʽ 

ʡʦʛʦ ʫ ʚʠʥʦʩʥʦʤʫ ʢʠʧôʷʪʠʣʴʥʠʢʫ 4. ɿ ʤʝʪʦʶ ʦʯʠʱʝʥʥʷ ʨʦʟʯʠʥʫ ʄɽɸ ʚʽʜ 

ʧʨʦʜʫʢʪʽʚ ʨʦʟʧʘʜʫ ʪʘ ʥʝʦʨʛʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ  ʧʝʨʝʜʙʘʯʝʥʘ ʡʦʛʦ ʨʦʟʛʦʥʢʘ ʫ 

ʩʤʦʣʦʚʽʜʦʢʨʝʤʣʶʚʘʯʽ 5. ʇʽʩʣʷ ʜʝʩʦʨʙʮʽʾ ʧʘʨʠ ʄɽɸ ʦʩʪʘʪʦʯʥʦ 

ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʚ ʪʝʧʣʦʦʙʤʽʥʥʠʢʫ 6. ʇʽʩʣʷ ʮʴʦʛʦ ʨʦʟʯʠʥ ʄɽɸ ʟʥʦʚʫ 

ʧʦʜʘʻʪʴʩʷ ʚ ʨʦʙʦʯʠʡ ʮʠʢʣ. ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʦʾ ʨʦʙʦʪʠ 

ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʚʢʘʟʘʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ. ʄʝʪʦʶ  

ʨʦʙʦʪʠ ʻ ʧʨʦʝʢʪʥʠʡ ʚʠʙʽʨ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ  ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ 

ʟʢʦʥʜʝʥʩʦʚʘʥʦʛʦ ʨʦʟʯʠʥʫ ʤʦʥʦʝʪʘʥʦʣʘʤʽʥʘ (ʄɽɸ) ʧʽʩʣʷ ʜʝʩʦʨʙʝʨʘ ʜʦ 40ęʉ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʽʯʥʦʾ ʚʦʜʠ. 

 ʆʩʥʦʚʥʠʤʠ ʚʠʤʦʛʘʤʠ ʧʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʪʝʧʣʦʦʙʤʽʥʥʦʛʦ ʘʧʘʨʘʪʘ ʻ: 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʫ ʧʨʠ ʦʧʪʠʤʘʣʴʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ 

ʨʝʞʠʤʘʭ; ʤʘʣʘ ʤʝʪʘʣʦʻʤʥʽʩʪʴ; ʥʘʜʽʡʥʽʩʪʴ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʜʦʩʪʫʧʥʽʩʪʶ 

ʧʦʚʝʨʭʥʽ ʪʝʧʣʦʦʙʤʽʥʫ ʜʣʷ ʤʝʭʘʥʽʯʥʦʛʦ ʦʯʠʱʝʥʥʷ  ʚʽʜ ʟʘʙʨʫʜʥʝʥʴ. ʊʦʤʫ 

ʟʘʜʘʯʽ, ʷʢʽ ʩʪʘʚʣʷʪʴʩʷ ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʽ ʜʘʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʦʛʦ 

ʦʙʣʘʜʥʝʥʥʷ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʟʢʦʥʜʝʥʩʦʚʘʥʦʛʦ ʨʦʟʯʠʥʫ ʄɽɸ ʧʽʩʣʷ 

ʜʝʩʦʨʙʝʨʘ ʻ  ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʪʝʧʣʦʦʙʤʽʥʫ ʰʣʷʭʦʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʚʠʙʦʨʫ 

ʢʦʥʩʪʨʫʢʮʽʾ ʘʧʘʨʘʪʘ ʪʘ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ.  

 

ʇʝʨʝʣʽʢ   ʧʦʩʠʣʘʥʴ  
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ɸʇɸʈɸʊ ʇʆɺɯʊʈʗʅʆɻʆ ʆʍʆʃʆɼɾɽʅʅʗ ʋʉʊɸʅʆɺʂʀ 

ʇɽʈɽʈʆɹʂʀ ɻɸɿʆɺʆɻʆ ʂʆʅɼɽʅʉɸʊʋ 

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

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

 ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ ʪʘ ʩʢʣʘʜʦʚʠʭ ʩʚʽʪʦʚʦʾ ʝʥʝʨʛʝʪʠʢʠ ʻ 

ʚʫʛʣʝʚʦʜʥʝʚʘ ʩʠʨʦʚʠʥʘ (ʥʘʬʪʘ, ʛʘʟ, ʚʫʛʽʣʣʷ, ʧʨʦʜʫʢʪʠ ʨʦʩʣʠʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ). ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʝʨʝʨʦʙʢʠ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫ 

ʙʝʥʟʠʥ ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʫʚʘʪʠ ʚʝʣʠʯʝʟʥʠʡ ʱʦʨʽʯʥʠʡ ʧʨʠʙʫʪʦʢ ʽ ʝʢʦʥʦʤʠʪʠ 

ʩʦʪʥʽ ʽ ʪʠʩʷʯʽ ʤʽʣʴʡʦʥʽʚ ʪʦʥʥ ʩʠʨʦʚʠʥʠ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʝʢʚʽʚʘʣʝʥʪʥʦ ʟʙʽʣʴʰʝʥʥʶ ʩʚʽʪʦʚʠʭ ʟʘʧʘʩʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʢʽʣʴʢʘ ʨʘʟ. 

 ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ (ʨʠʩʫʥʦʢ 1) ʩʠʨʦʚʠʥʘ ï 

ʩʪʘʙʽʣʴʥʠʡ ʛʘʟʦʚʠʡ ʢʦʥʜʝʥʩʘʪ  ʧʦʩʪʫʧʘʻ ʥʘ ʫʩʪʘʥʦʚʢʫ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʫ ʫ 

ʚʩʤʦʢʪʫʶʯʫ ʣʽʥʽʶ ʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ 9.  ɼʘʣʽ ʥʘʩʦʩʦʤ ʩʪʘʙʽʣʴʥʠʡ ʛʘʟʦʚʠʡ 

ʢʦʥʜʝʥʩʘʪ  ʧʦʜʘʻʪʴʩʷ ʚ ʤʽʞʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ ʪʝʧʣʦʦʙʤʽʥʥʠʢʽʚ 3 ʪʘ 4,  ʜʝ 

ʥʘʛʨʽʚʘʻʪʴʩʷ ʚʽʜ 293 ʜʦ 383 ʂ.  ɹʘʡʧʘʩʥʠʡ ʧʦʪʽʢ ʩʪʘʙʽʣʴʥʦʛʦ ʛʘʟʦʚʦʛʦ 

ʢʦʥʜʝʥʩʘʪʫ  ʧʦʜʘʻʪʴʩʷ ʥʘ ʚʭʽʜ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ 3 (ʜʦ ʤʽʞʪʨʫʙʥʦʛʦ 

ʧʨʦʩʪʦʨʫ) ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʫ ʩʪʘʙʽʣʴʥʦʛʦ 

ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫ.  

 
         ʈʠʩʫʥʦʢ 1. ï ʋʩʪʘʥʦʚʢʘ ʧʝʨʝʨʦʙʢʠ  ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫ 

                  

ʇʽʩʣʷ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ 3 ʩʪʘʙʽʣʴʥʠʡ ʛʘʟʦʚʠʡ ʢʦʥʜʝʥʩʘʪ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 383 

ʂ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʚ ʧʽʯ ʥʘʛʨʽʚʫ 2. ʏʘʩʪʠʥʘ ʧʦʪʦʢʫ ʩʪʘʙʽʣʴʥʦʛʦ ʛʘʟʦʚʦʛʦ 

ʢʦʥʜʝʥʩʘʪʫ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʥʘ ʟʨʦʰʫʚʘʥʥʷ ʚʽʜʛʽʥʥʦʾ ʩʝʢʮʽʾ ʢʦʣʦʥʠ 

ʨʝʪʠʬʽʢʘʮʽʾ 1. ʋʩʪʘʥʦʚʢʘ ʩʧʨʦʝʢʪʦʚʘʥʘ ʚ ʙʣʦʢʦʚʦ ï  ʤʦʜʫʣʴʥʦʤʫ ʚʠʢʦʥʘʥʥʽ. 
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ɿ ʧʝʯʽ ʩʪʘʙʽʣʴʥʠʡ ʛʘʟʦʚʠʡ ʢʦʥʜʝʥʩʘʪ  ʚ ʧʘʨʦʚʽʡ ʬʘʟʽ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 523-

573 ʂ ʽ ʪʠʩʢʦʤ 0,31 ʄʇʘ ʧʦʩʪʫʧʘʻ ʚ ʥʠʞʥʶ ʩʝʢʮʽʶ ʢʦʣʦʥʠ 1. ʋ ʥʠʞʥʽʡ 

ʩʝʢʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʘʩʪʢʦʚʝ ʚʠʜʽʣʝʥʥʷ ʚʘʞʢʦʛʦ ʟʘʣʠʰʢʫ ʽ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʧʝʨʝʜʘʯʘ ʪʝʧʣʦʪʠ ʙʣʦʢʦʤ ʪʝʨʤʦʩʠʬʦʥʽʚ ʚ ʢʫʙʦʚʫ ʯʘʩʪʠʥʫ ʚʽʜʧʘʨʥʦʾ ʩʝʢʮʽʾ 

ʢʦʣʦʥʠ. ɿ ʥʠʞʥʴʦʾ ʩʝʢʮʽʾ ʧʘʨʠ ʩʪʘʙʽʣʴʥʦʛʦ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫ  

ʧʦʩʪʫʧʘʶʪʴ ʫ ʚʽʜʛʽʥʥʫ ʩʝʢʮʽʶ, ʜʝ ʚʽʜ ʥʠʭ ʦʩʪʘʪʦʯʥʦ ʚʽʜʜʽʣʷʻʪʴʩʷ  ʚʘʞʢʠʡ 

ʟʘʣʠʰʦʢ. ʇʘʨʠ ʚʫʛʣʝʚʦʜʥʽʚ ʯʝʨʝʟ ʨʦʟʧʦʜʽʣʴʥʫ ʪʘʨʽʣʢʫ ʧʦʩʪʫʧʘʶʪʴ ʚ 

ʫʢʨʽʧʣʶʶʯʠ ʩʝʢʮʽʶ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʧʦʜʽʣ ʙʝʥʟʠʥʦʚʦʾ ʽ ʜʠʟʝʣʴʥʦʾ 

ʬʨʘʢʮʽʡ. ɼʠʟʝʣʴʥʘ ʬʨʘʢʮʽʷ ʯʝʨʝʟ ʚʽʜʧʘʨʥʫ ʩʝʢʮʽʶ ʢʦʣʦʥʠ 1 ʧʦʩʪʫʧʘʻ ʚ 

ʢʫʙʦʚʫ ʯʘʩʪʠʥʫ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʩʪʘʪʦʯʥʝ ʚʽʜʧʘʨʶʚʘʥʥʷ ʙʝʥʟʠʥʦʚʦʾ 

ʬʨʘʢʮʽʾ. ʇʘʨʠ ʙʝʥʟʠʥʦʚʦʾ ʬʨʘʢʮʽʾ ʧʨʦʭʦʜʷʪʴ ʫ ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ ʢʦʣʦʥʠ, ʜʝ 

ʟʨʦʰʫʶʪʴʩʷ ʦʭʦʣʦʜʞʝʥʦʶ ʙʝʥʟʠʥʦʚʦʶ ʬʨʘʢʮʽʻʶ, ʚʠʭʦʜʷʪʴ ʟ ʢʦʣʦʥʠ ʽ 

ʩʧʨʷʤʦʚʫʶʪʴʩʷ ʚ ʧʦʚʽʪʨʷʥʠʡ ʭʦʣʦʜʠʣʴʥʠʢ 5.  ɼʘʣʽ ʙʝʥʟʠʥʦʚʘ ʬʨʘʢʮʽʷ ʟ 

ʪʝʤʧʝʨʘʪʫʨʦʶ 303 ʂ ʧʦʩʪʫʧʘʻ ʚ ʧʨʦʜʫʢʪʦʚʫ ʻʤʥʽʩʪʴ 6, ʘ ʜʠʟʝʣʴʥʘ ʬʨʘʢʮʽʷ ʟ 

ʢʫʙʦʚʦʾ ʯʘʩʪʠʥʠ ʚʽʜʧʘʨʥʦʾ ʩʝʢʮʽʾ ʢʦʣʦʥʠ ʧʦʩʪʫʧʘʻ ʚ  ʪʨʫʙʥʫ ʯʘʩʪʠʥʫ  

ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ 3 ʽ ʜʘʣʽ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 323 ʂ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʚ ʧʨʦʜʫʢʪʦʚʫ 

ʻʤʥʽʩʪʴ 2. ʏʘʩʪʠʥʘ ʙʝʥʟʠʥʦʚʦʾ ʬʨʘʢʮʽʾ ʟʽ ʟʙʽʨʥʠʢʘ 6 ʥʘʩʦʩʦʤ 10 ʧʦʜʘʻʪʴʩʷ ʚ 

ʢʦʣʦʥʫ 1 ʚ ʷʢʦʩʪʽ ʟʨʦʰʝʥʥʷ.   

 ɿʘʚʜʘʥʥʷʤ ʨʦʙʦʪʠ ʻ ʩʧʨʦʝʢʪʫʚʘʪʠ ʘʧʘʨʘʪ ʧʦʚʽʪʨʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ. 

ɼʣʷ ʮʴʦʛʦ ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʨʥʽʟʘʮʽʶ ʘʧʘʨʘʪʘ ʧʦʚʽʪʨʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ 

ʰʣʷʭʦʤ ʟʘʤʽʥʠ ʪʨʫʙʯʘʪʢʠ ʟ ʦʜʥʘʢʦʚʠʤ ʜʽʘʤʝʪʨʦʤ ʪʨʫʙ ʥʘ ʝʣʝʤʝʥʪ 

ʪʨʫʙʯʘʪʢʠ ʟ ʪʨʫʙʘʤʠ ʙʽʣʴʰʦʛʦ ʜʽʘʤʝʪʨʫ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʥʽʡ ʧʦ ʚʝʨʰʠʥʘʭ 

ʧʨʘʚʠʣʴʥʠʭ ʪʨʠʢʫʪʥʠʢʽʚ ʪʘ ʤʝʥʰʦʛʦ ʜʽʘʤʝʪʨʫ ʚ ʮʝʥʪʨʽ ʪʨʠʢʫʪʥʠʢʽʚ ʘʧʘʨʘʪʘ 

ʧʦʚʽʪʨʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʟʙʽʣʴʰʠʪʠ ʧʣʦʱʫ ʧʦʚʝʨʭʥʽ 

ʪʝʧʣʦʦʙʤʽʥʫ. 
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ʋɼʂ 62 - 68 

ʊɽʇʃʆʆɹʄɯʅʅʀʂ ɼʃʗ ʅɸɻʈɯɺɸʅʅʗ 

ʄʆʅʆɽʊɸʅʆʃɸʄɯʅʋ ɼɯʃʗʅʂʀ ɼɽʉʆʈɹʎɯɰ ʊɽʍʅʆʃʆɻɯʏʅʆɰ 

ʉʍɽʄʀ ʆʊʈʀʄɸʅʅʗ ɺʆɼʅʖ 

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

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

 ɺʦʜʝʥʴ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʚʠʭʽʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʭʽʤʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʊʦʤʫ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʦʛʦ ʽ 

ʤʦʜʝʨʥʽʟʘʮʽʷ ʜʽʶʯʦʛʦ ʟʦʢʨʝʤʘ, ʪʝʧʣʦʦʙʤʽʥʥʦʛʦ, ʦʙʣʘʜʥʝʥʥʷ ʻ ʘʢʪʫʘʣʴʥʦʶ 

ʟʘʜʘʯʝʶ. 

 ʎʝ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʡ ʝʥʝʨʛʦʥʦʩʽʡ, ʜʦ ʪʦʛʦ ʞ ʧʨʘʢʪʠʯʥʦ 

ʥʝʚʠʯʝʨʧʥʠʡ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʨʘʭʫʥʢʽʚ, ʽʟ 1 ʣʽʪʨʫ ʚʦʜʠ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʧʨʠʙʣʠʟʥʦ 1234,44 ʣ ʚʦʜʥʶ [1].  

 ɼʫʞʝ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʶ ʷʢ ʧʘʣʠʚʘ 

ʜʣʷ ʜʚʠʛʫʥʽʚ, ʘ ʪʘʢʦʞ ʷʢ ʟʘʩʦʙʫ ʘʢʫʤʫʣʶʚʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ 

ʟʙʝʨʽʛʘʥʥʷ ʝʥʝʨʛʽʽ, ʟʦʢʨʝʤʘ ʥʝʧʦʩʪʽʡʥʠʭ ʜʞʝʨʝʣ. 

 ɺʦʜʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʻʪʴʩʷ ʧʨʠ ʩʠʥʪʝʟʽ ʘʤʽʘʢʫ NH3, ʭʣʦʨʦʚʦʜʥʶ 

HCl, ʤʝʪʘʥʦʣʫ ʉʅ3ʆʅ, ʧʨʠ ʛʽʜʨʦʢʨʝʢʽʥʟʽ (ʢʨʝʢʽʥʛ ʫ ʘʪʤʦʩʬʝʨʽ ʚʦʜʥʶ) 

ʧʨʠʨʦʜʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, ʷʢ ʚʽʜʥʦʚʣʶʚʘʯ ʧʨʠ ʦʪʨʠʤʘʥʥʽ ʜʝʷʢʠʭ ʤʝʪʘʣʽʚ. 

ɻʽʜʨʫʚʘʥʥʷʤ ʧʨʠʨʦʜʥʠʭ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ ʦʪʨʠʤʫʶʪʴ ʪʚʝʨʜʠʡ ʞʠʨ - 

ʤʘʨʛʘʨʠʥ. ʈʽʜʢʠʡ ʚʦʜʝʥʴ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʷʢ ʨʘʢʝʪʥʝ ʧʘʣʠʚʦ ʪʘ ʷʢ 

ʦʭʦʣʦʜʞʫʚʘʯ, ʦʩʢʽʣʴʢʠ ʤʘʻ ʥʘʡʚʠʱʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʟ ʫʩʽʭ ʛʘʟʽʚ. ʉʫʤʽʰ 

ʢʠʩʥʶ ʟ ʚʦʜʥʝʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ. 

 ɺʦʜʝʥʴ ʧʨʘʢʪʠʯʥʦ ʚʝʩʴ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʧʦʣʫʢ, ʪʦʤʫ ʜʣʷ ʡʦʛʦ 

ʦʪʨʠʤʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʭʽʤʽʯʥʽ ʤʝʪʦʜʠ. ɿʦʢʨʝʤʘ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʨʝʘʢʮʽʾ ʨʦʟʢʣʘʜʫ. ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʦʪʨʠʤʘʥʥʷ ʚʦʜʥʶ 

ʩʣʫʞʠʪʴ ʨʝʘʢʮʽʷ ʨʦʟʢʣʘʜʘʥʥʷ ʚʦʜʠ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ. 

 ʆʜʝʨʞʘʥʥʷ ʚʦʜʥʶ ʽʟ ʢʦʥʚʝʨʪʦʚʘʥʦʛʦ ʛʘʟʫ ʻ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤ 

ʧʨʦʮʝʩʩʦʤ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʂʘʟʝʥʥʦʤʫ ʟʘʚʦʜʽ ʧʦʨʦʰʢʦʚʦʾ 

ʤʝʪʘʣʫʨʛʽʾ ʚ ʤ. ɹʨʦʚʘʨʠ. ʊʝʭʥʦʣʦʛʽʯʥʠʡ  ʧʨʦʮʝʩ ʦʜʝʨʞʘʥʥʷ ʚʦʜʥʶ ʥʘ ʮʴʦʤʫ 

ʧʽʜʧʨʠʻʤʩʪʚʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʜʽʣʷʥʦʢ: ʜʽʣʷʥʢʠ ʢʦʥʚʝʨʩʽʾ ʦʢʠʩʫ 

ʚʫʛʣʝʮʶ, ʜʽʣʷʥʢʠ ʦʭʦʣʦʜʞʝʥʥʷ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫ, ʜʽʣʷʥʢʠ  ʜʝʩʦʨʙʮʽʾ  

ʨʦʟʯʠʥʫ ʄɽɸ, ʜʽʣʷʥʢʠ ʭʦʣʦʜʠʣʴʥʦʾ ʤʘʰʠʥʠ, ʜʽʣʷʥʢʠ ʛʣʠʙʦʢʦʾ ʦʩʫʰʢʠ 

ʚʦʜʥʶ, ʜʽʣʷʥʢʠ ʟʙʦʨʫ ʧʘʨʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫ ʪʘ ʜʽʣʷʥʢʠ ʟʙʝʨʽʛʘʥʥʷ ʘʟʦʪʫ. 

ʈʦʟʛʣʷʥʝʤʦ  ʜʽʣʷʥʢʫ ʜʝʩʦʨʙʮʽʾ ʨʦʟʯʠʥʫ  ʄɽɸ (ʨʠʩ.1), ʙʦ ʚʽʜ ʷʢʦʩʪʽ ʡʦʛʦ 

ʨʝʛʝʥʝʨʘʮʽʾ ʟʘʣʝʞʘʪʠʤʝ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʩʭʝʤʠ ʚ ʮʽʣʦʤʫ. 
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1 ï ʻʤʥʽʩʪʴ ʄɽɸ; 2 ï ʪʝʧʣʦʦʙʤʽʥʥʠʢ; 3 ï ʜʝʩʦʨʙʝʨ; 4  ï  ʢʠʧôʷʪʠʣʴʥʠʢ;         

5 ï ʩʤʦʣʦʚʽʜʦʢʨʝʤʣʶʚʘʯ; 

ʈʠʩ. 1  ï ʉʭʝʤʘ ʜʽʣʷʥʢʠ ʜʝʩʦʨʙʮʽʾ ʄɽɸ ʚʠʨʦʙʥʠʮʪʚʘ ʚʦʜʥʶ 

ɯʟ ʻʤʥʦʩʪʽ 1 ʨʦʟʯʠʥ ʄɽɸ ʥʘʜʭʦʜʠʪʴ ʚ ʪʝʧʣʦʦʙʤʽʥʥʠʢ 2, ʜʝ ʥʘʛʨʽʚʘʻʪʴʩʷ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʠ 100ęʉ ʟʘ ʨʘʭʫʥʦʢ ʪʝʧʣʘ ʨʝʛʝʥʝʨʦʚʘʥʦʛʦ ʄɽɸ, ʘ ʧʦʪʽʤ 

ʧʦʜʘʻʪʴʩʷ ʫ ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ ʜʝʩʦʨʙʝʨʘ 3. ʆʩʪʘʪʦʯʥʘ ʜʝʩʦʨʙʮʽʷ ʨʦʟʯʠʥʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʢʠʧôʷʪʽʥʥʽ ʡʦʛʦ ʫ ʚʠʥʦʩʥʦʤʫ ʢʠʧôʷʪʠʣʴʥʠʢʫ 4. ɿ ʤʝʪʦʶ 

ʦʯʠʱʝʥʥʷ ʨʦʟʯʠʥʫ ʄɽɸ ʚʽʜ ʧʨʦʜʫʢʪʽʚ ʨʦʟʧʘʜʫ ʪʘ ʥʝʦʨʛʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ  

ʧʝʨʝʜʙʘʯʝʥʘ ʡʦʛʦ ʨʦʟʛʦʥʢʘ ʫ ʩʤʦʣʦʚʽʜʦʢʨʝʤʣʶʚʘʯʽ 5. ʇʽʩʣʷ ʮʴʦʛʦ ʨʦʟʯʠʥ 

ʄɽɸ ʟʥʦʚʫ ʧʦʜʘʻʪʴʩʷ ʚ ʨʦʙʦʯʠʡ ʮʠʢʣ.  

ʄʝʪʦʶ  ʨʦʙʦʪʠ ʻ ʧʨʦʝʢʪʥʠʡ ʚʠʙʽʨ ʽ ʤʦʜʝʨʥʽʟʘʮʽʷ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ,  ʜʣʷ 

ʥʘʛʨʽʚʘʥʥʷ ʥʘʩʠʯʝʥʦʛʦ ʨʦʟʯʠʥʫ ʤʦʥʦʝʪʘʥʦʣʘʤʽʥʘ ʧʽʩʣʷ ʘʜʩʦʨʙʝʨʘ ʜʦ 100ęʉ 

ʟʘ ʨʘʭʫʥʦʢ ʪʝʧʣʘ ʨʝʛʝʥʝʨʦʚʘʥʦʛʦ ʄɽɸ. 

ʆʩʥʦʚʥʠʤʠ ʚʠʤʦʛʘʤʠ ʧʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʪʝʧʣʦʦʙʤʽʥʥʦʛʦ ʘʧʘʨʘʪʘ ʻ: 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʫ ʧʨʠ ʦʧʪʠʤʘʣʴʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ 

ʨʝʞʠʤʘʭ; ʤʘʣʘ ʤʝʪʘʣʦʻʤʥʽʩʪʴ; ʥʘʜʽʡʥʽʩʪʴ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʜʦʩʪʫʧʥʽʩʪʶ 

ʧʦʚʝʨʭʥʽ ʪʝʧʣʦʦʙʤʽʥʫ ʜʣʷ ʤʝʭʘʥʽʯʥʦʛʦ ʦʯʠʱʝʥʥʷ  ʚʽʜ ʟʘʙʨʫʜʥʝʥʴ [2]. 
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