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ʪʘ ʬʦʩʬʦʨʫ ʚ ʦʨʛʘʥʽʟʤʽéééééééééééé... 
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ʪʨʘʚʥʦʤʫ ʢʘʥʘʣʽ. ɺʠʚʯʝʥʥʷ ʙʽʦʭʽʤʽʯʥʠʭ ʝʬʝʢʪʽʚ 

ʞʠʨʦʨʦʟʯʠʥʥʠʭ ʚʽʪʘʤʽʥʽʚééééééééééé.. 
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ʢʦʤʧʦʥʝʥʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʠʥʠ. ʂʣʘʩʠʬʽʢʘʮʽʷ ʪʘ 

ʥʦʤʝʥʢʣʘʪʫʨʘ ʚʽʪʘʤʽʥʽʚ éééééééééééé. 
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ʨʝʯʦʚʠʥ. ʍʚʦʨʦʙʠ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʞʠʨʦʨʦʟʯʠʥʥʠʭ 

ʚʽʪʘʤʽʥʽʚ, ʛʽʧʝʨʚʽʪʘʤʽʥʦʟʠééééééééééé.. 
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ɺʉʊʋʇ 

 

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʤʽʩʪʠʪʴ ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, 

ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ çɹʽʦʣʦʛʽʯʥʘ ʪʘ 

ʙʽʦʦʨʛʘʥʽʯʥʘ ʭʽʤʽʷè ʩʪʫʜʝʥʪʘʤʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɻʨʦʤʘʜʩʴʢʝ 

ʟʜʦʨʦʚô̫ è. ɹʽʦʭʽʤʽʯʥʘ ʥʘʫʢʘ ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʽ 

ʥʘʢʦʧʠʯʫʻ ʚʩʝ ʥʦʚʽ ʽ ʥʦʚʽ ʟʥʘʥʥʷ ʧʨʦ ʤʦʣʝʢʫʣʷʨʥʫ 

ʦʨʛʘʥʽʟʘʮʽʶ ʞʠʚʦʾ ʤʘʪʝʨʽʾ. ʗʢʽʩʪʴ ʽ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ 

ʣʶʜʠʥʠ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʧʨʦʪʠʚʫ ʩʪʨʝʩʘʤ, ʽʥʬʝʢʮʽʷʤ, ʽʥʰʠʤ 

ʬʘʢʪʦʨʘʤ ʟʦʚʥʽʰʥʴʦʛʦ ʚʧʣʠʚʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʫ ʾʾ ʦʨʛʘʥʽʟʤʽ. ɼʣʷ 

ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ ʻ ʚʘʞʣʠʚʠʤ ʥʝ ʣʠʰʝ ʥʘʙʫʪʪʷ 

ˇʨʫʥʪʦʚʥʠʭ ʟʥʘʥʴ ʟ ʦʩʥʦʚ ʙʽʦʭʽʤʽʾ, ʦʚʦʣʦʜʽʥʥʷ ʢʣʶʯʦʚʠʤʠ 

ʧʦʥʷʪʪʷʤʠ ʪʘ ʥʘʫʢʦʚʦʶ ʪʝʨʤʽʥʦʣʦʛʽʶ, ʘ ʡ ʨʦʟʫʤʽʥʥʷ ʭʽʤʽʾ 

ʥʦʨʤʘʣʴʥʠʭ ʽ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʦʢʨʝʤʠʭ ʦʨʛʘʥʘʭ ʽ ʩʠʩʪʝʤʘʭ ʦʨʛʘʥʽʚ, ʘ ʪʘʢʦʞ ʩʧʨʠʡʥʷʪʪʷ 

ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʷʢ ʻʜʠʥʦʛʦ ʮʽʣʦʛʦ. ʋ ʥʘʚʯʘʣʴʥʦʤʫ 

ʧʦʩʽʙʥʠʢʫ ʨʦʟʛʣʷʥʫʪʽ ʦʩʥʦʚʥʽ ʧʠʪʘʥʥʷ, ʷʢʽ ʚʠʩʚʽʪʣʶʶʪʴ 

ʩʫʯʘʩʥʠʡ ʥʘʫʢʦʚʠʡ ʧʦʛʣʷʜ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʭʽʤʽʯʥʦʛʦ 

ʩʢʣʘʜʫ, ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʤʘʢʨʦʤʦʣʝʢʫʣ ʪʘ 

ʙʽʦʭʽʤʽʯʥʽ ʦʩʥʦʚʠ ʬʫʥʢʮʽʡ ʦʢʨʝʤʠʭ ʦʨʛʘʥʽʚ ʽ ʪʢʘʥʠʥ 

ʦʨʛʘʥʽʟʤʫ. ʇʦʩʽʙʥʠʢ ʧʨʦʽʣʶʩʪʨʦʚʘʥʠʡ ʤʝʪʘʙʦʣʽʯʥʠʤʠ 

ʩʭʝʤʘʤʠ, ʪʘʙʣʠʮʷʤʠ, ʨʠʩʫʥʢʘʤʠ, ʱʦ ʜʦʧʦʤʦʞʝ ʢʨʘʱʝ 

ʟʨʦʟʫʤʽʪʠ ʦʩʥʦʚʥʽ ʧʠʪʘʥʥʷ ʪʝʤʠ, ʩʬʦʨʤʫʚʘʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʰʣʷʭʠ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʚ ʦʢʨʝʤʠʭ ʦʨʛʘʥʘʭ ʽ ʪʢʘʥʠʥʘʭ 

ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ, ʟʨʦʟʫʤʽʪʠ ʤʝʭʘʥʽʟʤʠ ʦʩʥʦʚʥʠʭ 

ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɸʚʪʦʨʠ ʩʧʦʜʽʚʘʶʪʴʩʷ, ʱʦ 

ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʜʦʧʦʤʦʞʝ ʩʪʫʜʝʥʪʘʤ ʰʚʠʜʢʦ 

ʟʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʜʦʩʠʪʴ ʚʝʣʠʢʦʤʫ ʦʙʩʷʟʽ ʥʘʫʢʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʪʘʢʦʾ ʦʜʥʦʯʘʩʥʦ ʩʢʣʘʜʥʦʾ ʽ 

ʮʽʢʘʚʦʾ ʥʘʫʢʠ, ʷʢ ʙʽʦʭʽʤʽʷ. 
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1 ʂʃɸʉʀʌɯʂɸʎɯʗ, ʆʉʆɹʃʀɺʆʉʊɯ ɹʋɼʆɺʀ 

ɸʄɯʅʆʂʀʉʃʆʊ ɯ ɹɯʃʂɯɺ 

 

 

1.1 ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ 

ʙʽʣʢʽʚ ʽ ʧʝʧʪʠʜʽʚ 

 

ɹʽʣʢʠ ï ʮʝ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʽ ʧʨʠʨʦʜʥʽ ʧʦʣʽʤʝʨʠ, 

ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ, ʟô̒ ʜʥʘʥʠʭ 

ʧʝʧʪʠʜʥʠʤ ʟʚô̫ ʟʢʦʤ.  

ɹʽʦʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ ʙʽʣʢʽʚ ʽ ʧʝʧʪʠʜʽʚ: 

1 ʂʘʪʘʣʽʪʠʯʥʘ ʬʫʥʢʮʽʷ. ɹʽʣʴʰʝ ʥʽʞ 3 400 ʙʽʣʢʽʚ ʻ 

ʬʝʨʤʝʥʪʘʤʠ. 

2 ʉʢʦʨʦʯʫʚʘʣʴʥʘ ʬʫʥʢʮʽʷ. ɹʽʣʢʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʤʝʭʘʥʽʯʥʦʤʫ ʩʢʦʨʦʯʝʥʥʽ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʨʫʭʫ (ʘʢʪʠʥ ʽ 

ʤʽʦʟʠʥ ʤô̫ ʟʽʚ,  ʙʽʣʢʠ ʜʞʛʫʪʠʢʽʚ ʪʘ ʚʽʡʦʢ ʥʘʡʧʨʦʩʪʽʰʠʭ, 

ʜʞʛʫʪʠʢʽʚ ʩʧʝʨʤʘʪʦʟʦʾʜʽʚ, ʪʫʙʫʣʽʥ ʘʧʘʨʘʪʫ ʨʫʭʫ ʭʨʦʤʦʩʦʤ 

ʫ ʧʨʦʮʝʩʽ ʤʽʪʦʟʫ ʪʘ ʽʥ.).  

3 ʉʪʨʫʢʪʫʨʥʘ ʬʫʥʢʮʽʷ. ʆʩʥʦʚʥʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʙʽʣʢʘʤʠ ʻ ʢʦʣʘʛʝʥ, ʝʣʘʩʪʠʥ (ʬʦʨʤʫʶʪʴ ʢʽʩʪʢʦʚʠʡ ʤʘʪʨʠʢʩ, 

ʩʫʜʠʥʥʫ ʩʠʩʪʝʤʫ ʪʘ ʽʥ. ʦʨʛʘʥʠ), Ŭ-ʢʝʨʘʪʠʥ (ʥʘʷʚʥʠʡ ʫ 

ʝʧʽʜʝʨʤʘʣʴʥʽʡ ʪʢʘʥʠʥʽ), ʙ̔ʣʢʠ ʧʣʘʟʤʘʪʠʯʥʠʭ ʤʝʤʙʨʘʥ ʪʘ ʽʥ.  

4 ʊʨʘʥʩʧʦʨʪʥʘ ʬʫʥʢʮʽʷ. ɹʽʣʢʠ ʟʚô̫ ʟʫʶʪʴ ʪʘ 

ʟʜʽʡʩʥʶʶʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚ ʢʨʦʚʽ ʪʘ ʢʣʽʪʠʥʽ ʨʽʟʥʠʭ 

ʣʽʛʘʥʜʽʚ ï ʙʽʦʤʦʣʝʢʫʣ, ʽʦʥʽʚ ʤʝʪʘʣʽʚ, ʯʫʞʦʨʽʜʥʠʭ ʭʽʤʽʯʥʠʭ 

ʩʧʦʣʫʢ (ʢʩʝʥʦʙʽʦʪʠʢʽʚ). ʇʨʠʢʣʘʜʘʤʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʙʽʣʢʽʚ ʻ 

ʘʣʴʙʫʤʽʥ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ (ʧʝʨʝʥʦʩʠʪʴ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, 

ʙʽʣʽʨʫʙʽʥ, ʣʽʢʘʨʩʴʢʽ ʡ ʪʦʢʩʠʯʥʽ ʩʧʦʣʫʢʠ), ʛʝʤʦʛʣʦʙʽʥ 

ʝʨʠʪʨʦʮʠʪʽʚ (ʪʨʘʥʩʧʦʨʪʫʻ ʢʠʩʝʥʴ), ʣʽʧʦʧʨʦʪʝʾʥʠ 

(ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʣʽʧʽʜʠ), ʪʨʘʥʩʬʝʨʠʥ (ʪʨʘʥʩʧʦʨʪʫʻ ʟʘʣʽʟʦ) 

ʪʘ ʽʥ.  

5 ɿʘʭʠʩʥʘ ʬʫʥʢʮʽʷ. ɼʦ ʙʽʣʢʽʚ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʮʶ 

ʬʫʥʢʮʽʶ, ʥʘʣʝʞʘʪʴ ʘʥʪʠʪʽʣʘ (ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ), ʷʢʽ 

ʚʠʨʦʙʣʷʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʚʝʜʝʥʥʷ ʘʥʪʠʛʝʥʽʚ; ʙʽʣʢʠ 
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ʩʠʩʪʝʤʠ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ; ʙʽʣʢʠ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ; 

ʬʝʨʤʝʥʪʠ ʟʥʝʰʢʦʜʞʝʥʥʷ ʢʩʝʥʦʙʽʦʪʠʢʽʚ; ʽʥʪʝʨʬʝʨʦʥʠ, 

ʽʥʪʝʨʣʝʡʢʽʥʠ, ʣʽʟʦʮʠʤ ʪʘ ʽʥ.  

6 ʈʝʛʫʣʷʪʦʨʥʘ ʬʫʥʢʮʽʷ. ɹʽʣʢʦʚʫ ʪʘ ʧʝʧʪʠʜʥʫ 

ʧʨʠʨʦʜʫ ʤʘʶʪʴ ʯʠʩʣʝʥʥʽ ʙʽʦʨʝʛʫʣʷʪʦʨʠ ï ʛʦʨʤʦʥʠ, 

ʤʝʜʽʘʪʦʨʠ ʪʘ ʤʦʜʫʣʷʪʦʨʠ, ʱʦ ʚʠʨʦʙʣʷʶʪʴʩʷ ʚ ʝʥʜʦʢʨʠʥʥʽʡ 

ʩʠʩʪʝʤʽ, ʥʝʡʨʦʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʽʤʫʥʥʽʡ ʩʠʩʪʝʤʽ: 

ʧʨʦʩʪʽ ʙʽʣʢʠ (ʽʥʩʫʣʽʥ, ʩʦʤʘʪʦʪʨʦʧʽʥ, ʧʨʦʣʘʢʪʠʥ ʪʦʱʦ), 

ʛʣʽʢʦʧʨʦʪʝʾʥʠ (ʪʠʨʝʦʪʨʦʧʽʥ, ʬʦʣʽʢʫʣʦʩʪʠʤʫʣʶʚʘʣʴʥʠʡ 

ʛʦʨʤʦʥ, ʣʶʪʝʾʥʽʟʫʚʘʣʴʥʠʡ ʛʦʨʤʦʥ ʪʦʱʦ), 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ ʧʝʧʪʠʜʠ (ʚʘʟʦʧʨʝʩʠʥ, ʦʢʩʠʪʦʮʠʥ, 

ʦʧʽʦʾʜʥʽ ʧʝʧʪʠʜʠ ʤʦʟʢʫ ʪʦʱʦ).  

7 ʋʯʘʩʪʴ ʫ ʧʽʜʪʨʠʤʘʥʥʽ ʨʅ ʢʨʦʚʽ (ʛʝʤʦʛʣʦʙʥ̔ʦʚʘ ʪʘ 

ʙʽʣʢʦʚʘ ʙʫʬʝʨʥʽ ʩʠʩʪʝʤʠ).  

8 ʈʝʮʝʧʪʦʨʥʘ ʬʫʥʢʮʽʷ. ʈʝʮʝʧʪʦʨʥʽ ʙʽʣʢʠ ʫ 

ʚʥʫʪʨʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʦʨʛʘʥʽʟʤʫ ʩʣʫʞʘʪʴ ʜʣʷ ʚʟʘʻʤʦʜʽʾ 

ʽʟ ʤʦʣʝʢʫʣʘʤʠ-ʙʽʦʨʝʛʫʣʷʪʦʨʘʤʠ (ʩʠʛʥʘʣʴʥʠʤʠ 

ʤʦʣʝʢʫʣʘʤʠ).  

9 ʋʯʘʩʪʴ ʫ ʧʽʜʪʨʠʤʘʥʥʽ ʦʥʢʦʪʠʯʥʦʛʦ ʪʠʩʢʫ ʚ 

ʢʣʽʪʠʥʘʭ ʽ ʢʨʦʚʽ (ʘʣʴʙʫʤʽʥ).  

10 ɽʥʝʨʛʝʪʠʯʥʘ ʬʫʥʢʮʽʷ (ʜʫʞʝ ʥʝʟʥʘʯʥʦʶ ʤʽʨʦʶ, 

ʦʩʢʽʣʴʢʠ ʧʨʦʜʫʢʪʠ ʛʽʜʨʦʣʽʟʫ ʙʽʣʢʘ ʻ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʣʠʰʝ 

ʚ ʦʩʦʙʣʠʚʠʭ ʫʤʦʚʘʭ, ʥʘʧʨʠʢʣʘʜ, ʫ ʨʘʟʽ ʛʦʣʦʜʫʚʘʥʥ)̫. 

 

1.2 ɸʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʙʽʣʢʽʚ ʽ ʧʝʧʪʠʜʽʚ 

 

ʇʽʜ ʯʘʩ ʛʽʜʨʦʣʽʟʫ ʧʨʠʨʦʜʥʠʭ ʙʽʣʢʽʚ ʪʘ ʧʝʧʪʠʜʽʚ 

ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʙʣʠʟʴʢʦ 20 ʨʽʟʥʠʭ Ŭ-L-ʘʤʽʥʦʢʠʩʣʦʪ. 

ɸʤʽʥʦʢʠʩʣʦʪʠ ʧʦʜʽʣʷʶʪʴ ʥʘ: 

- ʧʨʦʪʝʥʾʦʛʝʥʥ̔ (20 ʘʤʽʥʦʢʠʩʣʦʪ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ 

ʩʢʣʘʜʫ ʧʨʠʨʦʜʥʠʭ ʙʽʣʢʽʚ  ̔ʧʝʧʪʠʜʽʚ); 

- ʥʝʧʨʦʪʝʥʾʦʛʝʥʥ ̔(ʾʭ ʻ ʙ̔ ʣʴʰʝ ʥʽʞ 150, ʥʝ ʚʭʦʜʷʪʴ 

ʜʦ ʩʢʣʘʜʫ ʧʨʠʨʦʜʥʠʭ ʙʽʣʢʽʚ ʽ ʧʝʧʪʠʜʽʚ). 
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ʇʨʦʪʝʾʥʦʛʝʥʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ ʻ Ŭ-ʘʤʽʥʦʢʠʩʣʦʪʘʤʠ 

(ʢʨʽʤ ʧʨʦʣʽʥʫ). ɺʦʥʠ ʤʘʶʪʴ ʪʘʢʫ ʟʘʛʘʣʴʥʫ ʭʽʤʽʯʥʫ 

ʩʪʨʫʢʪʫʨʫ: 

 

 

 

 

 

ʈʘʤʢʦʶ ʦʙʚʝʜʝʥʦ ʯʘʩʪʠʥʫ, ʷʢʘ ʻ ʦʜʥʘʢʦʚʦʶ ʜʣʷ ʚʩʽʭ 

ʘʤʽʥʦʢʠʩʣʦʪ. ɺʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʘʤʽʥʦʢʠʩʣʦʪʠ ʟʘ 

ʙʫʜʦʚʦʶ ʙʽʯʥʦʛʦ ʣʘʥʮʶʛʘ (R-ʛʨʫʧʠ). 

ɸʤʽʥʦʢʠʩʣʦʪʠ ʢʣʘʩʠʬʽʢʫʶʪʴ ʜʝʢʽʣʴʢʦʤʘ ʩʧʦʩʦʙʘʤʠ 

ʟʘʣʝʞʥʦ ʚʽʜ ʦʟʥʘʢʠ, ʟʘ ʷʢʦʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ ʨʦʟʧʦʜʽʣ ʥʘ 

ʛʨʫʧʠ. ɿʘ ʧʦʣʷʨʥʽʩʪʶ ʨʘʜʠʢʘʣʽʚ, ʪʦʙʪʦ ʟʜʘʪʥʽʩʪʶ 

ʘʤʽʥʦʢʠʩʣʦʪ ʜʦ ʚʟʘʻʤʦʜʽʾ ʽʟ ʚʦʜʦʶ ʟʘ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʟʥʘʯʝʥ ɹ

pʅ (ʙʣʠʟʴʢʦ pʅ 7,0) ʘʤʽʥʦʢʠʩʣʦʪʠ ʧʦʜʽʣʷʶʪʴ ʥʘ: 

ï ʥʝʧʦʣʷʨʥʽ (ʛʽʜʨʦʬʦʙʥʽ) (ʘʣʘʥʽʥ, ʚʘʣʽʥ, ʣʝʡʮʠʥ, 

ʽʟʦʣʝʡʮʠʥ, ʧʨʦʣʽʥ, ʬʝʥʽʣʘʣʘʥʽʥ, ʪʨʠʧʪʦʬʘʥ, ʤʝʪʽʦʥʽʥ); 

ï ʧʦʣʷʨʥʽ ʥʝʟʘʨʷʜʞʝʥʽ (ʛʣʽʮʠʥ, ʩʝʨʠʥ, ʪʨʝʦʥʽʥ, 

ʪʠʨʦʟʠʥ, ʮʠʩʪʝʾʥ, ʘʩʧʘʨʘʛʽʥ, ʛʣʫʪʘʤʽʥ); 

ï ʧʦʣʷʨʥʽ ʥʝʛʘʪʠʚʥʦ ʟʘʨʷʜʞʝʥʽ (ʛʣʫʪʘʤʽʥʦʚʘ 

ʢʠʩʣʦʪʘ, ʘʩʧʘʨʘʛʽʥʦʚʘ ʢʠʩʣʦʪʘ); 

ï ʧʦʣʷʨʥʽ ʧʦʟʠʪʠʚʥʦ ʟʘʨʷʜʞʝʥʽ (ʣ̔ʟʠʥ, ʘʨʛʽʥʽʥ, 

ʛ̔ʩʪʠʜʠʥ). 

ɼʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʤʽʥʦʢʠʩʣʦʪ 

ʚʽʜʥʦʩʷʪʴ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ɸʤʽʥʦʢʠʩʣʦʪʠ 

ʤʘʶʪʴ ʨʘʜʠʢʘʣ ʽ ʜʚʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʛʨʫʧʠ ʽʟ ʧʨʦʪʠʣʝʞʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ: ʢʠʩʣʫ ï ʢʘʨʙʦʢʩʠʣʴʥʫ ʪʘ ʦʩʥʦʚʥʫ ï 

ʘʤʽʥʦʛʨʫʧʫ. ɸʤʽʥʦʢʠʩʣʦʪʠ ʻ ʘʤʬʦʪʝʨʥʠʤʠ 

ʝʣʝʢʪʨʦʣʽʪʘʤʠ, ʱʦ ʤʦʞʫʪʴ ʜʠʩʦʮʽʶʚʘʪʠ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʽʦʥʥʠʭ ʬʦʨʤ ï ʘʥʽʦʥʘ ʘʙʦ ʢʘʪʽʦʥʘ. ʋ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʘʤʽʥʦʢʠʩʣʦʪʠ ʽʩʥʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʦʚʘʞʥʦʾ ʩʫʤʽʰʽ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʽʦʥʥʦʾ, ʢʘʪʽʦʥʥʦʾ ʬʦʨʤ ʪʘ ʙʽʧʦʣʷʨʥʦʛʦ ʽʦʥʘ 

(ʮʚʽʪʝʨ-ʽʦʥʘ). 

R
H
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ɿʘ ʧʝʚʥʦʛʦ ʟʥʘʯʝʥʥ̫ pH ʩʝʨʝʜʦʚʠʱʘ ʥʘʩʪʘ ̒ʪʘʢʠʡ 

ʩʪʘʥ, ʟʘ ʷʢʦʛʦ ʟʘʨʷʜ ʘʤʥ̔ʦʢʠʩʣʦʪʠ ʜʦʨʽʚʥʶʻ ʥʫʣ.ʁ ʊʘʢʝ 

ʟʥʘʯʝʥʥ ̫ pH ʥʘʟʠʚʘʪʁ ɹ ʟ̔ʦʝʣʝʢʪʨʠʯʥʦ ʁʪʦʯʢʦʶ (ɯɽʊ) ʽ 

ʧʦʟʥʘʯʘʪʁʴ ʨI. ɿʘ ʟʥʘʯʝʥʥ̫ pH, ʱʦ ʜʦʨʽʚʥʶʻ 

ʟ̔ʦʝʣʝʢʪʨʠʯʥʡ̔ ʪʦʯʮ,̔ ʘʤʥ̔ʦʢʠʩʣʦʪʘ ʥʝ ʧʝʨʝʤʽɦʫʪ̒ɹʩʷ ʚ 

ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣ̔. ʗʢʱʦ pH ʥʠʞʯʝ ʟʘ ɯɽʊ, ʪʦ ʢʘʪ̔ʦʥ 

ʘʤ̔ʥʦʢʠʩʣʦʪʠ ʨʫʭʘʻʪʴʩʷ ʜʦ ʥʝʛʘʪʠʚʥʦ ʟʘʨʷʜʞʝʥʦʛʦ ʢʘʪʦʜʘ, 

ʘ ʟʘ pH ʚʠ ʝɦ, ʥʽʞ ɯɽʊ, ʘʥ̔ʦʥ ʘʤʥ̔ʦʢʠʩʣʦʪʠ ʨʫʭʘʻʪʴʩʷ ʜʦ 

ʧʦʟʠʪʠʚʥʦ ʟʘʨʷʜʞʝʥʦʛʦ ʘʥʦʜʘ. ʅʘ ʮʠʭ ʚʣʘʩʪʠʚʦʩʪʷʭ 

ʘʤ̔ʥʦʢʠʩʣʦʪ ʙʘʟʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʨʦʟʜ̔ʣʝʥʥ̫  ʚ 

ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣ̔ (ʝʣʝʢʪʨʦʬʦʨʝʟ). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʋʩʽ Ŭ-ʘʤʽʥʦʢʠʩʣʦʪʠ, ʢʨʽʤ ʛʣʽʮʠʥʫ, ʦʧʪʠʯʥʦ ʘʢʪʠʚʥʽ ʽ 

ʤʦʞʫʪʴ ʽʩʥʫʚʘʪʠ ʫ ʚʠʛʣʷʜʽ L- ʘʙʦ D-ʩʪʝʨʝʦʽʟʦʤʝʨʽʚ. 

ʉʪʝʨʝʦʽʟʦʤʝʨʽʷ ʟʫʤʦʚʣʝʥʘ ʥʘʷʚʥʽʩʪʶ ʚ ʘʤʽʥʦʢʠʩʣʦʪʽ 

ʘʩʠʤʝʪʨʠʯʥʦʛʦ Ŭ-ʚʫʛʣʝʮʝʚʦʛʦ ʘʪʦʤʘ (ʥʘʟʠʚʘʪʁ ɹʭʽʨʘʣʥɹʠʤ 

ʮʝʥʪʨʦʤ), ʙʽʣʷ ʷʢʦʛʦ ʨʦʟʤʽʱʝʥʽ ʯʦʪʠʨʠ ʨʽʟʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʛʨʫʧʠ.  

ʨʅ = 1 ʨʅ = 7   ʨʅ = 13 

ʂʘʪʽʦʥʥʘ ʬʦʨʤʘ, 

ʩʫʤʘʨʥʠʡ ʟʘʨʷʜ 

ç+1è 

ɸʥʽʦʥʥʘ ʬʦʨʤʘ, 

ʩʫʤʘʨʥʠʡ ʟʘʨʷʜ 

çï1è 

ɹʽʧʦʣʷʨʥʘ ʬʦʨʤʘ 

(ʝʣʝʢʪʨʦ-

ʥʝʡʪʨʘʣʴʥʘ), 

ʩʫʤʘʨʥʠʡ ʟʘʨʷʜ 

ç0è 
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ɸʤʽʥʦʢʠʩʣʦʪʠ ʤʘʶʪʴ ʩʧʝʢʪʨʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ: ʫʩʽ 

ʘʤ̔ʥʦʢʠʩʣʦʪʠ ʧʦʛʣʠʥʘʶʪʴ ʩʚ̔ʪʣʦ ʚ ̔ʥʬʨʘʯʝʨʚʦʥʽʡ ʦʙʣʘʩʪʽ 

ʩʧʝʢʪʨʘ. ɺ ʫʣʴʪʨʘʬʦ̔ʣʝʪʦʚʡ̔ ʦʙʣʘʩʪʽ ʧʦʛʣʠʥʘʶʪʴ ʩʚ̔ʪʣʦ ʪʨʠ 

ʮʠʢʣʽʯʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪʠ: ʪʠʨʦʟʠʥ, ʪʨʠʧʪʦʬʘʥ 

(ɚmax = 280 ʥʤ) ʽ ʬʝʥ̔ʣʘʣʘʥʥ̔ (ɚmax = 260 ʥʤ). ʎʶ 

ʚʣʘʩʪʠʚʽʩʪʴ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʙʽʣʢʽʚ. 

ʑʝ ʦʜʥʽʻʶ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ 

ʘʤʽʥʦʢʠʩʣʦʪ ʻ ʧʦʣʷʨʥʽʩʪʴ. ɿʘʣʝʞʥʦ ʚʽʜ ʧʦʣʷʨʥʦʩʪʽ ʙʽʯʥʠʭ 

ʨʘʜʠʢʘʣʽʚ (R-ʛʨʫʧ) ʘʤʽʥʦʢʠʩʣʦʪʠ ʙʽʣʴʰʦ  ʁ ʘʙʦ ʤʝʥʰʦ  ʁ

ʤʽʨʦ  ʁʚʟʘʻʤʦʜʽʶʪʴ ʽʟ ʜʠʧʦʣʷʤʠ ʚʦʜʠ, ʪʦʙʪʦ ʧʨʦʷʚʣʷʶʪʴ 

ʛʽʜʨʦʬʽʣʴʥʽ ʘʙʦ ʛʽʜʨʦʬʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

 

1.3 ʈʽʚʥʽ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʙʽʣʢʦʚʠʭ ʤʦʣʝʢʫʣ 

 

ʇʝʨʚʠʥʥʘ ʩʪʨʫʢʪʫʨʘ ʙʽʣʢʽʚ ï ʮʝ ʢʦʥʬʽʛʫʨʘʮʽʷ 

ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ, ʷʢʘ ʬʦʨʤʫʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʫʪʚʦʨʝʥʥʷ ʢʠʩʣʦʪʦʘʤʽʜʥʦʛʦ (ʧʝʧʪʠʜʥʦʛʦ) ʟʚô̫ ʟʢʫ ʤʽʞ 

ʟʘʣʠʰʢʘʤʠ ʘʤʽʥʦʢʠʩʣʦʪ. ɿʘ ʩʠʥʪʝʟʫ ʧʝʧʪʠʜʫ                              

Ŭ-ʢʘʨʙʦʢʩʠʣʴʥʘ ʛʨʫʧʘ ʦʜʥʽʻʾ ʘʤʽʥʦʢʠʩʣʦʪʠ ʚʟʘʻʤʦʜʽʻ ʟ                

Ŭ-ʘʤʽʥʦʛʨʫʧʦʶ ʜʨʫʛʦʾ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʫʪʚʦʨʶʶʯʠ 

ʧʝʧʪʠʜʥʠʡ ʟʚô̫ ʟʦʢ ʽʟ ʚʠʜʽʣʝʥʥʷʤ ʤʦʣʝʢʫʣʠ ʚʦʜʠ:  

 

H3N C
H

R1

C

O

O

+ H3N C
H

R2

C

O

O
H3N C

H

R1

C

O

NH C
H

R2

C

O

O
-H2O

 

 

 

 

 

 

 

 

 

H3N C 
H

R1

C

O

O

H3N C 
H

R2

C

O

O

H3N C 
H

R1

C

O

N C 
H

R2

C

O

O

H2O

H

+

+



 

13 

 

ɿʘ ʚʟʘʻʤʦʜʽʾ ʜʚʦʭ ʘʤʽʥʦʢʠʩʣʦʪ ʫʪʚʦʨʶʻʪʴʩʷ 

ʜʠʧʝʧʪʠʜ, ʪʨʴʦʭ ï ʪʨʠʧʝʧʪʠʜ, ʽ ʪʘʢ ʜʘʣʽ ʘʞ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʚʝʣʠʯʝʟʥʦʛʦ ʧʦʣʽʧʝʧʪʠʜʫ. ʋʤʦʚʥʦ ʧʨʠʡʥʷʪʦ, ʱʦ ʧʝʧʪʠʜʠ, 

ʷʢʽ ʤʽʩʪʷʪʴ ʚʽʜ 2 ʜʦ 20 ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ, ʥʘʣʝʞʘʪʴ 

ʜʦ ʦʣʽʛʦʧʝʧʪʠʜʽʚ; ʪʽ, ʱʦ ʤʘʶʪʴ ʚʽʜ 20 ʜʦ 50 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ, ï ʜʦ ʧʦʣʽʧʝʧʪʠʜʽʚ. ʇʝʧʪʠʜʥʽ 

ʣʘʥʮʶʛʠ, ʷʢʽ ʦʙô̒ ʜʥʫʶʪʴ ʧʦʥʘʜ 50 ʘʤʽʥʦʢʠʩʣʦʪ ʽ ʤʘʶʪʴ 

ʤʦʣʝʢʫʣʷʨʥʫ ʤʘʩʫ, ʙʽʣʴʰʫ ʟʘ 6 000, ʥʘʣʝʞʘʪʴ ʜʦ ʙʽʣʢʽʚ.  

ɸʤʽʥʦʢʠʩʣʦʪʥʽ ʟʘʣʠʰʢʠ ʚ ʧʝʧʪʠʜʥʠʭ ʣʘʥʮʶʛʘʭ 

ʨʽʟʥʠʭ ʙʽʣʢʽʚ ʯʝʨʛʫʶʪʴʩʷ ʥʝ ʚʠʧʘʜʢʦʚʦ, ʘ ʨʦʟʤʽʱʝʥʽ ʚ 

ʧʝʚʥʦʤʫ ʧʦʨʷʜʢʫ. ʅʘʟʚʠ ʧʝʧʪʠʜʽʚ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʥʘʟʚ 

ʘʤʽʥʦʢʠʩʣʦʪ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʾʭ ʩʢʣʘʜʫ. ɸʤʽʥʦʢʠʩʣʦʪʥʠʡ 

ʟʘʣʠʰʦʢ, ʷʢʠʡ ʤʘʻ ʚʽʣʴʥʫ Ŭ-ʘʤʽʥʦʛʨʫʧʫ, ʥʘʟʠʚʘʪʁʴ                   

N-ʢʽʥʮʝʚʠʤ, ʘ ʪʦʡ, ʱʦ ʤʘʻ ʚʽʣʴʥʫ Ŭ-ʢʘʨʙʦʢʩʠʣʴʥʫ ʛʨʫʧʫ, ï 

ʉ-ʢʽʥʮʝʚʠʤ. ʇʝʧʪʠʜʠ ʟʘʧʠʩʫʶʪʴ ʽ ʯʠʪʘʶʪʴ ʽʟ N-ʢʽʥʮʷ ʜʦ                

ʉ-ʢʽʥʮʷ. ʅʘʧʨʠʢʣʘʜ, ʫ ʪʝʪʨʘʧʝʧʪʠʜʽ ʪʠʨ-ʣʽʟ-ʛʣʫ-ʧʨʦ                  

N-ʢʽʥʮʝʚʦʶ ʘʤʽʥʦʢʠʩʣʦʪʦʶ ʻ ʪʠʨʦʟʠʥ, ʘ ʉ-ʢʽʥʮʝʚʦʶ ï 

ʧʨʦʣʽʥ.  

ɺʪʦʨʠʥʥʘ ʩʪʨʫʢʪʫʨʘ ʙʣ̔ʢ̔ʚ ï ʣʦʢʘʣʴʥʘ 

ʢʦʥʬʦʨʤʘʮʽ̫ , ʟʫʤʦʚʣʝʥʘ ʦʙʝʨʪʘʥʥʷʤ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ 

ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ ʥʘʚʢʦʣʦ ʦʜʠʥʘʨʥʠʭ ʢʦʚʘʣʝʥʪʥʠʭ 

ʟʚô̫ ʟʢʽʚ.  

ʆʩʥʦʚʥʽ ʟʚô̫ ʟʢʠ, ʷʢʽ ʩʪʘʙʽʣʽʟʫʶʪʴ ʚʪʦʨʠʥʥʫ 

ʩʪʨʫʢʪʫʨʫ, ï ʚʦʜʥʝʚʽ ʟʚô̫ ʟʢʠ ʤʽʞ ʘʪʦʤʘʤʠ ʧʝʧʪʠʜʥʠʭ ʛʨʫʧ 

ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʩʢʣʘʜʽ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʩʘʤʦʛʦ ʧʝʧʪʠʜʥʦʛʦ 

ʣʘʥʮʶʛʘ ʘʙʦ ʤʽʞ ʨʽʟʥʠʤʠ ʧʝʧʪʠʜʥʠʤʠ ʣʘʥʮʶʛʘʤʠ.  

ɺʠʜʠ ʚʪʦʨʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ: 

¶ Ŭ-ʉʧ̔ʨʘʣʴ (ʧʨʘʚʦʟʘʢʨʫʯʝʥʘ). 

ɺ Ŭ-ʩʧʽʨʘʣʽ ʚʦʜʥʝʚʽ ʟʚô̫ ʟʢʠ ʫʪʚʦʨʶʶʪʴʩʷ ʤʽʞ 

ʘʪʦʤʦʤ ʢʠʩʥʶ ʢʘʨʙʦʥʽʣʴʥʦʾ ʛʨʫʧʠ ʽ ʚʦʜʥʝʤ ʘʤʽʜʥʦʛʦ ʘʟʦʪʫ 

4-ʾ ʚʽʜ ʥʴʦʛʦ ʘʤʽʥʦʢʠʩʣʦʪʠ. ɺʦʜʥʝʚʽ ʟʚô̫ ʟʢʠ ʨʦʟʪʘʰʦʚʘʥʽ 

ʧʘʨʘʣʝʣʴʥʦ ʦʩʽ ʩʧʽʨʘʣʽ ʽ ʧʦʚʪʦʨʶʶʪʴʩʷ ʙʘʛʘʪʦ ʨʘʟʽʚ, ʪʦʤʫ 

ʤʽʮʥʦ ʫʪʨʠʤʫʶʪʴ ʩʧʽʨʘʣʝʧʦʜʽʙʥʫ ʩʪʨʫʢʪʫʨʫ ʚ ʜʝʱʦ 

ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ (ʷʢ ʩʪʠʩʥʫʪʫ ʧʨʫʞʠʥʫ). ɹʽʯʥʽ ʨʘʜʠʢʘʣʠ 
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ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ ʨʦʟʤʽʱʫʶʪʴʩʷ ʧʦ ʧʝʨʠʬʝʨʽʾ 

ʩʧʽʨʘʣʽ ʡ ʥʝ ʙʝʨʫʪʴ ʫʯʘʩʪʽ ʚ ʫʪʚʦʨʝʥʥʽ ʚʪʦʨʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ.  

¶ ɓ-ʩʪʨʫʢʪʫʨʘ ʬʦʨʤʫʻʪʴʩʷ ʤʽʞ ʣʽʥʽʡʥʠʤʠ 

ʜʽʣʷʥʢʘʤʠ ʧʝʧʪʠʜʥʦʛʦ ʢʘʨʢʘʩʫ ʦʜʥʦʛʦ ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ 

ʣʘʥʮʶʛʘ, ʫʪʚʦʨʶʶʯʠ ʚʦʜʥʦʯʘʩ ʩʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ. 

ʉʪʘʙʽʣʽʟʫʻʪʴʩʷ ɓ-ʩʪʨʫʢʪʫʨʘ ʚʦʜʥʝʚʠʤʠ ʟʚô̫ ʟʢʘʤʠ ʤʽʞ ʉ = ʆ 

ʪʘ NH-ʛʨʫʧʘʤʠ. ʇʦʣʽʧʝʧʪʠʜʥʽ ʣʘʥʮʶʛʠ ʘʙʦ ʾʭʥʽ ʯʘʩʪʠʥʠ 

ʤʦʞʫʪʴ ʬʦʨʤʫʚʘʪʠ ʧʘʨʘʣʝʣʴʥʽ ʘʙʦ ʘʥʪʠʧʘʨʘʣʝʣʴʥʽ                      

ɓ-ʩʪʨʫʢʪʫʨʠ.  

ɼʝʢʽʣʴʢʘ ʜʽʣʷʥʦʢ ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ, ʱʦ 

ʦʨʛʘʥʽʟʦʚʘʥʽ ʚ ʧʨʦʩʪʦʨʽ ʫ ʬʦʨʤʽ Ŭ-ʩʧʽʨʘʣʽ ʯʠ ɓ-ʩʪʨʫʢʪʫʨʠ, 

ʤʦʞʫʪʴ ʦʙô̒ ʜʥʫʚʘʪʠʩʷ, ʬʦʨʤʫʶʯʠ ʥʘʜʚʪʦʨʠʥʥʫ 

ʩʪʨʫʢʪʫʨʫ. 

ʊʨʝʪʠʥʥʘ ʩʪʨʫʢʪʫʨʘ ʙʽʣʢʽʚ ï ʮʝ ʪʨʠʚʠʤʽʨʥʘ 

ʧʨʦʩʪʦʨʦʚʘ ʩʪʨʫʢʪʫʨʘ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʚʟʘʻʤʦʜʽʡ ʤʽʞ ʨʘʜʠʢʘʣʘʤʠ ʘʤʽʥʦʢʠʩʣʦʪ, ʷʢʽ ʤʦʞʫʪʴ 

ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʥʘ ʟʥʘʯʥʽʡ ʚʽʜʩʪʘʥʽ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʚ 

ʧʦʣʽʧʝʧʪʠʜʥʦʤʫ ʣʘʥʮʶʟʽ. ɿʚô̫ ʟʢʠ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʪʨʝʪʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʙʽʣʢʽʚ:  

1) ʛʽʜʨʦʬʦʙʥʽ ʚʟʘʻʤʦʜʽʾ. ʋʩʝʨʝʜʠʥʽ ʙʽʣʢʦʚʦʾ ʛʣʦʙʫʣʠ 

ʬʦʨʤʫʻʪʴʩʷ ʛʽʜʨʦʬʦʙʥʝ ʷʜʨʦ ʟʘʚʜʷʢʠ ʦʙô̒ ʜʥʘʥʥʶ 

ʛʽʜʨʦʬʦʙʥʠʭ ʨʘʜʠʢʘʣʽʚ ʘʤʽʥʦʢʠʩʣʦʪ;  

2) ʽʦʥʥʽ ʟʚô̫ ʟʢʠ. ɯʦʥʥʽ ʟʚô̫ ʟʢʠ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʤʽʞ 

ʥʝʛʘʪʠʚʥʦ ʟʘʨʷʜʞʝʥʠʤʠ (ʘʥʽʦʥʥʠʤʠ) ʢʘʨʙʦʢʩʠʣʴʥʠʤʠ 

ʛʨʫʧʘʤʠ ʨʘʜʠʢʘʣʽʚ ʘʩʧʘʨʘʛʽʥʦʚʦʾ ʽ ʛʣʫʪʘʤʽʥʦʚʦʾ ʢʠʩʣʦʪ ʽ 

ʧʦʟʠʪʠʚʥʦ ʟʘʨʷʜʞʝʥʠʤʠ (ʢʘʪʽʦʥʥʠʤʠ) ʛʨʫʧʘʤʠ ʨʘʜʠʢʘʣʽʚ 

ʣʽʟʠʥʫ, ʘʨʛʽʥʽʥʫ ʘʙʦ ʛʽʩʪʠʜʠʥʫ; 

3) ʚʦʜʥʝʚʽ ʟʚô̫ ʟʢʠ. ɻʽʜʨʦʬʽʣʴʥʽ ʨʘʜʠʢʘʣʠ 

ʘʤʽʥʦʢʠʩʣʦʪ ʧʨʘʛʥʫʪʴ ʫʪʚʦʨʠʪʠ ʚʦʜʥʝʚʽ ʟʚô̫ ʟʢʠ ʟ ʚʦʜʦʶ, ʽ 

ʪʦʤʫ ʧʝʨʝʚʘʞʥʦ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʙʽʣʢʦʚʦʾ 

ʤʦʣʝʢʫʣʠ. ʋʩʽ ʛʽʜʨʦʬʽʣʴʥʽ ʛʨʫʧʠ ʨʘʜʠʢʘʣʽʚ ʘʤʽʥʦʢʠʩʣʦʪ, 

ʱʦ ʦʧʠʥʠʣʠʩʷ ʚʩʝʨʝʜʠʥʽ ʛʽʜʨʦʬʦʙʥʦʛʦ ʷʜʨʘ, ʚʟʘʻʤʦʜʽʶʪʴ 

ʦʜʠʥ ʟ ʦʜʥʠʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʦʥʥʠʭ ʽ ʚʦʜʥʝʚʠʭ ʟʚô̫ ʟʢʽʚ. 

ɺʦʜʥʝʚʽ ʟʚô̫ ʟʢʠ ʚʠʥʠʢʘʶʪʴ ʤʽʞ ʛʽʜʨʦʬʽʣʴʥʠʤʠ 
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ʥʝʟʘʨʷʜʞʝʥʠʤʠ ʛʨʫʧʘʤʠ (ʪʘʢʠʤʠ, ʷʢ -ʆʅ, -CONH2, SH-

ʛʨʫʧʠ) ʽ ʙʫʜʴ-ʷʢʠʤʠ ʽʥʰʠʤʠ ʛʽʜʨʦʬʽʣʴʥʠʤʠ ʛʨʫʧʘʤʠ; 

4) ʜʠʩʫʣʴʬʽʜʥʽ ʟʚô̫ ʟʢʠ ï ʻʜʠʥʠʡ ʪʠʧ ʢʦʚʘʣʝʥʪʥʠʭ 

ʟʚô̫ ʟʢʽʚ, ʱʦ ʩʪʘʙʽʣʽʟʫʶʪʴ ʪʨʝʪʠʥʥʫ ʩʪʨʫʢʪʫʨʫ (ʚʠʥʠʢʘʶʪʴ 

ʤʽʞ ʥʘʙʣʠʞʝʥʠʤʠ ʚ ʧʨʦʩʪʦʨʽ ʨʘʜʠʢʘʣʘʤʠ ʮʠʩʪʝʾʥʫ. 

ʏʝʪʚʝʨʪʠʥʥʘ ʩʪʨʫʢʪʫʨʘ ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʦʙô̒ ʜʥʘʥʥ ̫

ʢʽʣʴʢʦʭ ʧʦʣʽʧʝʧʪʠʜʥʠʭ ʣʘʥʮʶʛʽʚ, ʱʦ ʤʘʶʪʴ ʪʨʝʪʠʥʥʫ 

ʩʪʨʫʢʪʫʨʫ. ɹʽʣʢʠ ʟ ʯʝʪʚʝʨʪʠʥʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʥʘʟʠʚʘʶʪʴ 

ʦʣʽʛʦʤʝʨʥʠʤʠ, ʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʦʣʽʧʝʧʪʠʜʥʽ ʣʘʥʮʶʛʠ, ʱʦ 

ʾʭ ʫʪʚʦʨʶʶʪʴ, ï ʧʨʦʪʦʤʝʨʘʤʠ ʘʙʦ ʤʦʥʦʤʝʨʘʤʠ. ʊʘʢʽ 

ʦʙô̒ ʜʥʘʥʥʷ ʧʨʦʪʦʤʝʨʽʚ ʩʪʘʙʽʣʽʟʫʶʪʴʩʷ ʩʣʘʙʢʠʤʠ 

ʥʝʢʦʚʘʣʝʥʪʥʠʤʠ ʟʚô̫ ʟʢʘʤʠ (ʚʦʜʥʝʚʠʤʠ, ʛʽʜʨʦʬʦʙʥʠʤʠ, 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʤʠ ʚʟʘʻʤʦʜʽʷʤʠ) ʤʽʞ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤʠ 

ʟʘʣʠʰʢʘʤʠ, ʨʦʟʤʽʱʝʥʠʤʠ ʥʘ ʧʦʚʝʨʭʥʽ ʧʨʦʪʦʤʝʨʽʚ. 

ʇʨʠʢʣʘʜʦʤ ʙʽʣʢʘ ʽʟ ʯʝʪʚʝʨʪʠʥʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʻ 

ʛʝʤʦʛʣʦʙʽʥ. ʁʦʛʦ ʤʦʣʝʢʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ʽʟ ʯʦʪʠʨʴʦʭ 

ʧʦʧʘʨʥʦ ʦʜʥʘʢʦʚʠʭ ʩʫʙʦʜʠʥʠʮʴ ï ʜʚʦʭ Ŭ- ʪʘ ʜʚʦʭ               

ɓ-ʧʦʣʽʧʝʧʪʠʜʥʠʭ ʣʘʥʮʶʛʽʚ, ʢʦʞʝʥ ʟ̔ ʷʢʠʭ ʟô̒ ʜʥʘʥʠʡ ʽʟ 

ʥʝʙʽʣʢʦʚʦʶ ʩʧʦʣʫʢʦʶ ï ʛʝʤʦʤ ï ʧʦʨʬʽʨʠʥʦʚʠʤ ʧʦʭʽʜʥʠʤ, 

ʱʦ ʟʚô̫ ʟʫʻ ʤʦʣʝʢʫʣʫ ʢʠʩʥʶ.  

ɼʦ ʩʢʣʘʜʫ ʦʣʽʛʦʤʝʨʥʠʭ ʙʽʣʢʽʚ ʤʦʞʝ ʚʭʦʜʠʪʠ ʚʽʜ 

ʜʚʦʭ ʜʦ ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʧʨʦʪʦʤʝʨʽʚ, ʭʦʯʘ ʥʘʡʙʽʣʴʰ 

ʯʘʩʪʦ ʪʨʘʧʣʷʶʪʴʩʷ ʙʽʣʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʚʽʜ ʜʚʦʭ ʜʦ ʯʦʪʠʨʴʦʭ 

ʧʦʣʽʧʝʧʪʠʜʥʠʭ ʣʘʥʮʶʛʽʚ (ʜʠʤʝʨʥʽ, ʪʝʪʨʘʤʝʨʥʽ ʙʽʣʢʠ).  

 

1.4 ʉʫʯʘʩʥʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʙʽʣʢʽʚ 

 

I  ʌʫʥʢʮʽʦʥʘʣʴʥʘ (ʟʘ ʬʫʥʢʮʽʻʶ, ʱʦ ʙʽʣʢʠ 

ʚʠʢʦʥʫʶʪʴ ʚ ʦʨʛʘʥʽʟʤʽ) ï ʚʠʜʽʣʷʶʪʴ ʢʘʪʘʣʽʪʠʯʥʽ, 

ʩʢʦʨʦʪʣʠʚʽ, ʩʪʨʫʢʪʫʨʥʽ, ʪʨʘʥʩʧʦʨʪʥʽ, ʟʘʭʠʩʥʽ, ʨʝʛʫʣʷʪʦʨʥʽ, 

ʨʝʮʝʧʪʦʨʥʽ ʙʽʣʢʠ.  

II  ɿʘ ʬʦʨʤʦʶ ʤʦʣʝʢʫʣʠ 

1 ɻʣʦʙʫʣʷʨʥʽ ʙʽʣʢʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʢʦʤʧʘʢʪʥʽ 

ʩʬʝʨʠʯʥʽ ʤʦʣʝʢʫʣʠ, ʚʦʜʦʨʦʟʯʠʥʥʽ; ʛʣʦʙʫʣʷʨʥʽ ʙʽʣʢʠ 
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ʚʠʢʦʥʫʶʪʴ ʜʠʥʘʤʽʯʥʽ ʬʫʥʢʮʽʾ (ʬʝʨʤʝʥʪʠ, ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ ʽ 

ʪʨʘʥʩʧʦʨʪʥʽ ʙʽʣʢʠ ï ʛʝʤʦʛʣʦʙʽʥ ʽ ʘʣʴʙʫʤʽʥ). 

2 ʌʽʙʨʠʣʷʨʥʽ ʙʽʣʢʠ ʤʘʶʪʴ ʧʘʣʠʯʢʦʧʦʜʽʙʥʫ 

ʚʠʪʷʛʥʫʪʫ ʬʦʨʤʫ, ʥʝʨʦʟʯʠʥʥʽ ʫ ʚʦʜʽ; ʚʦʥʠ ʚʠʢʦʥʫʶʪʴ 

ʧʝʨʝʚʘʞʥʦ ʩʪʨʫʢʪʫʨʥʽ ʪʘ ʟʘʭʠʩʥʽ ʬʫʥʢʮʽʾ (ʥʘʧʨʠʢʣʘʜ, 

ʢʦʣʘʛʝʥ). 

III  ɿʘ ʩʪʫʧʝʥʝʤ ʩʢʣʘʜʥʦʩʪʽ ʤʦʣʝʢʫʣʠ 

1 ʇʨʦʩʪʽ ʙʽʣʢʠ (ʩʢʣʘʜʘʶʪʴʩʷ ʣʠʰʝ ʟ ʘʤʽʥʦʢʠʩʣʦʪ). 

ɼʦ ʧʨʦʩʪʠʭ ʙʽʣʢʽʚ ʥʘʣʝʞʘʪʴ: ʘʣʴʙʫʤʽʥ, ʛʣʦʙʫʣʽʥʠ, 

ʧʨʦʪʘʤʽʥʠ, ʛʽʩʪʦʥʠ, ʧʨʦʣʘʤʽʥʠ, ʛʣʶʪʝʣʽʥʠ, ʩʢʣʝʨʦʧʨʦʪʝʾʥʠ. 

2 ʉʢʣʘʜʥʽ ʙʽʣʢʠ (ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʧʨʦʩʪʦʛʦ ʙʽʣʢʘ, 

ʟʚô̫ ʟʘʥʦʛʦ ʟ ʥʝʙ̔ʣʢʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ). ʅʝʙʽʣʢʦʚʫ ʯʘʩʪʠʥʫ 

ʥʘʟʠʚʘʪʁʴ ʧʨʦʩʪʝʪʠʯʥʦʶ ʛʨʫʧʦ ,ʁ ʙʽʣʦʢ ʙʝʟ ʧʨʦʩʪʝʪʠʯʥʦʾ 

ʛʨʫʧʠ ï ʘʧʦʧʨʦʪʝʾʥʦʤ, ʘ ʙʽʣʢʦʚʫ ʯʘʩʪʠʥʫ ʟ ʧʨʦʩʪʝʪʠʯʥʦʶ 

ʛʨʫʧʦʶ ï ʭʦʣʦʧʨʦʪʝʾʥʦʤ. ʇʨʦʩʪʝʪʠʯʥʘ ʛʨʫʧʘ ʚʽʜʽʛʨʘʻ 

ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʙʽʣʢʘ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʩʢʣʘʜʥʠʭ ʙʽʣʢʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʙʫʜʦʚʽ 

ʧʨʦʩʪʝʪʠʯʥʦʾ ʛʨʫʧʠ. ɼʦ ʩʢʣʘʜʥʠʭ ʙʽʣʢʽʚ ʥʘʣʝʞʘʪʴ:  

1 ʍʨʦʤʦʧʨʦʪʝʾʥʠ ï ʙʽʣʢʠ, ʷʢʽ ʤʘʶʪʴ ʟʘʙʘʨʚʣʝʥʫ 

ʧʨʦʩʪʝʪʠʯʥʫ ʛʨʫʧʫ.  

ʍʨʦʤʦʧʨʦʪʝʾʥʠ ʧʦʜʽʣʷʶʪʴ ʥʘ:  

¶ ɻʝʤʦʧʨʦʪʝʾʥʠ (ʛʝʤʦʛʣʦʙʽʥ, ʤʽʦʛʣʦʙʽʥ, 

ʮʠʪʦʭʨʦʤʠ, ʢʘʪʘʣʘʟʘ, ʧʝʨʦʢʩʠʜʘʟʘ). ʇʨʦʩʪʝʪʠʯʥʦʶ ʛʨʫʧʦʶ 

ʮʠʭ ʙʽʣʢʽʚ ʻ ʛʝʤ. ʋ ʛʝʤʽ ʯʦʪʠʨʠ ʘʪʦʤʠ ʘʟʦʪʫ ʧʽʨʦʣʴʥʠʭ 

ʢʽʣʝʮʴ ʧʨʦʪʦʧʦʨʬʽʨʠʥʫ ʟʚô̫ ʟʘʥʽ ʯʦʪʠʨʤʘ ʢʦʦʨʜʠʥʘʮʽʡʥʠʤʠ 

ʟʚô̫ ʟʢʘʤʠ ʟ Fe2+, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʮʝʥʪʨʽ ʤʦʣʝʢʫʣʠ. 

ɻʝʤʦʛʣʦʙʽʥ ʷʢ ʙʽʣʢʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʤʽʩʪʠʪʴ ʛʣʦʙʽʥ, ʘ 

ʥʝʙʽʣʢʦʚʠʡ ï ʛʝʤ. ɻʝʤʦʛʣʦʙʽʥ ʪʨʘʩʧʦʨʪʫʻ ʢʠʩʝʥʴ ʚʽʜ 

ʣʝʛʝʥʽʚ ʜʦ ʪʢʘʥʠʥ ʽ ʜʽʦʢʩʠʜ ʚʫʛʣʝʮʶ ï ʚʽʜ ʪʢʘʥʠʥ ʜʦ ʣʝʛʝʥʴ. 

ʋ ʤʦʣʝʢʫʣʽ ʛʝʤʦʛʣʦʙʽʥʫ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ Hbɸ1 (ʚʽʜ ʘʥʛʣ. 

ʘdult ï ʜʦʨʦʩʣʠʡ) ʤʽʩʪʷʪʴʩʷ ʯʦʪʠʨʠ ʧʦʣʽʧʝʧʪʠʜʥʽ ʣʘʥʮʶʛʠ, 

ʷʢʽ ʨʘʟʦʤ ʩʢʣʘʜʘʶʪʴ ʙʽʣʢʦʚʫ ʯʘʩʪʠʥʫ ʤʦʣʝʢʫʣʠ ï ʛʣʦʙʽʥ.  

ʉʧʦʣʫʢʫ ʛʝʤʦʛʣʦʙʽʥʫ ʟ ʢʠʩʥʝʤ ʥʘʟʠʚʘʪʁʴ 

ʦʢʩʠʛʝʤʦʛʣʦʙʽʥʦʤ (HbO2), ʩʧʦʣʫʢʫ ʛʝʤʦʛʣʦʙʽʥʫ ʽʟ ʯʘʜʥʠʤ 



 

17 

 

ʛʘʟʦʤ ï ʢʘʨʙʦʢʩʠʛʝʤʦʛʣʦʙʽʥʦʤ (HbʉO), ʘ ʩʧʦʣʫʢʫ 

ʛʝʤʦʛʣʦʙʽʥʫ ʽʟ ʚʫʛʣʝʢʠʩʣʠʤ ʛʘʟʦʤ ï ʢʘʨʙʦʛʝʤʦʛʣʦʙʽʥʦʤ 

(HbʉO2). ʇʽʜ ʚʧʣʠʚʦʤ ʦʢʠʩʥʠʢʽʚ ʛʝʤʦʛʣʦʙʽʥ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʤʝʪʛʝʤʦʛʣʦʙʽʥ, ʱʦ ʤʽʩʪʠʪʴ ʪʨʠʚʘʣʝʥʪʥʝ 

ʟʘʣʽʟʦ.  

ʄ̔ ʦʛʣʦʙʽʥ ï ʙʽʣʦʢ ʤô̫ ʟʽʚ, ʱʦ ʤʽʩʪʠʪʴ ʛʝʤ ʽ ʛʣʦʙʽʥ. ʅʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʛʝʤʦʛʣʦʙʽʥʫ ʤʽʦʛʣʦʙʽʥ ï ʤʦʥʦʤʝʨ, ʡʦʛʦ 

ʛʣʦʙʽʥʦʚʘ ʯʘʩʪʠʥʘ ʧʦʜʘʥʘ ʦʜʥʠʤ ʧʦʣʽʧʝʧʪʠʜʥʠʤ ʣʘʥʮʶʛʦʤ. 

ʄʽʦʛʣʦʙʽʥ ʫ 5 ʨʘʟʽʚ ʰʚʠʜʰʝ ʟʚô̫ ʟʫʻ ʢʠʩʝʥʴ, ʥʽʞ 

ʛʝʤʦʛʣʦʙʽʥ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʤʽʦʛʣʦʙʽʥ ʩʪʚʦʨʶʻ ʟʘʧʘʩ ʢʠʩʥʶ 

ʽ ʟʘʙʝʟʧʝʯʫʻ ʜʠʭʘʥʥʷ ʤô̫ ʟʽʚ ʜʦ ʥʘʜʭʦʜʞʝʥʥʷ ʢʠʩʥʶ ʽʟ 

ʛʝʤʦʛʣʦʙʽʥʦʤ ʢʨʦʚʽ. ʇʦʜʽʙʥʦ ʜʦ ʛʝʤʦʛʣʦʙʽʥʫ ʤʽʦʛʣʦʙʽʥ 

ʟʜʘʪʥʠʡ ʫʪʚʦʨʶʚʘʪʠ ʧʦʭʽʜʥʽ ʟ ʢʠʩʥʝʤ, ʦʢʩʠʜʦʤ ʚʫʛʣʝʮʶ, 

ʮʽʘʥʽʜʘʤʠ.  

ʎʠʪʦʭʨʦʤʠ ï ʙʽʣʢʠ ʤʽʪʦʭʦʥʜʨʽʡ ʽ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ 

ʩʽʪʢʠ. ɺʦʥʠ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʝʣʝʢʪʨʦʥʠ ʧʦ ʜʠʭʘʣʴʥʦʤʫ 

ʣʘʥʮʶʛʫ ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʭ 

ʧʨʦʮʝʩʘʭ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʨʦʙʣʝʥʥʷ ʝʥʝʨʛʽʾ ʚ 

ʜʠʭʘʣʴʥʦʤʫ ʣʘʥʮʶʛʫ ʤʽʪʦʭʦʥʜʨʽʡ ʘʙʦ ʟʥʝʰʢʦʜʞʝʥʥʷ 

ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʚ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʽʡ ʩʽʪʮʽ.  

ʌʝʨʤʝʥʪʠ ʢʘʪʘʣʘʟʘ  ̔ ʧʝʨʦʢʩʠʜʘʟʘ ʚʠʢʦʥʫʶʪʴ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʬʫʥʢʮʽʶ ʚ ʦʨʛʘʥʽʟʤʽ.  

¶ ʌʣʘʚʦʧʨʦʪʝʾʥʠ ʤʽʩʪʷʪʴ ʤʽʮʥʦ ʟʚô̫ ʟʘʥʽ ʟ ʙʽʣʢʦʤ 

ʧʨʦʩʪʝʪʠʯʥʽ ʛʨʫʧʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʦʬʝʨʤʝʥʪʥʠʤʠ ʬʦʨʤʘʤʠ 

ʚʽʪʘʤʽʥʫ ɺ2 (ʨʠʙʦʬʣʘʚʽʥʫ) ï ʦʢʠʩʥʝʥʠʤʠ ʬʣʘʚʽʥʤʦʥʦ-

ʥʫʢʣʝʦʪʠʜʦʤ (ʌʄʅ) ʽ ʬʣʘʚʽʥʘʜʝʥʽʥʜʠʥʫʢʣʝʦʪʠʜʦʤ (ʌɸɼ), 

ʟʘʚʜʷʢʠ ʮʦɹʤʫ ʬʣʘʚʦʧʨʦʪʝʾʥʠ ʤʘʶʪʴ ʞʦʚʪʠʡ ʢʦʣʽʨ. 

ʌʣʘʚʦʧʨʦʪʝʾʥʠ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʦʢʩʠʜʦʨʝʜʫʢʪʘʟ ï 

ʬʝʨʤʝʥʪʽʚ, ʱʦ ʢʘʪʘʣʽʟʫʶʪʴ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʽ ʨʝʘʢʮʽʾ ʚ 

ʢʣʽʪʠʥʽ. 

2 ɻʣʽʢʦʧʨʦʪʝʾʥʠ ï ʙʽʣʢʠ, ʧʨʦʩʪʝʪʠʯʥʘ ʛʨʫʧʘ ʷʢʠʭ 

ʤʽʩʪʠʪʴ ʚʫʛʣʝʚʦʜʠ (ʛʣʶʢʦʟʫ, ʛʘʣʘʢʪʦʟʫ, ʤʘʥʦʟʫ ʪʘ ʽʥ.) ʘʙʦ 

ʾʭ ʧʦʭʽʜʥʽ (ʛʣʶʢʦʟʘʤʽʥʠ, ʛʘʣʘʢʪʦʟʘʤʽʥʠ ʪʘ ʽʥ.).  

ʋʩʽ ʛʣʽʢʦʧʨʦʪʝʾʥʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʽ ʛʨʫʧʠ: 
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¶ ʚʣʘʩʥʝ ʛʣʽʢʦʧʨʦʪʝʾʥʠ; 

¶ ʧʨʦʪʝʦʛʣʽʢʘʥʠ. 

ɺʣʘʩʥʝ ʛʣʽʢʦʧʨʦʪʝʾʥʠ ï ʮʝ ʪʠʧʦʚʽ ʙʽʣʢʠ. ɺʤʽʩʪ 

ʚʫʛʣʝʚʦʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʥʠʭ ï ʜʦ 4 %. ʇʨʦʪʝʦʛʣʽʢʘʥʠ 

(ʩʪʘʨʘ ʥʘʟʚʘ çʤʫʢʦʧʨʦʪʝʾʥʠè) ʤʽʩʪʷʪʴ ʜʦ 90 % ʽ ʙʽʣʴʰʝ 

ʚʫʛʣʝʚʦʜʽʚ. ʇʨʠʢʣʘʜʘʤʠ ʛʣʽʢʦʧʨʦʪʝʾʥʽʚ ʻ Ŭ1-, Ŭ2-ʛʣʦʙʫʣʽʥʠ, 

ʨʝʟʫʩ-ʘʥʪʠʪʽʣʘ, ʤʫʮʠʥʠ. ɻʣʽʢʦʧʨʦʪʝʾʥʠ ʰʣʫʥʢʦʚʦ-

ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʤʫʮʠʥʠ ï ʦʩʥʦʚʘ ʨʽʟʥʠʭ ʩʣʠʟʽʚ, ʚʦʥʠ 

ʚʠʢʦʥʫʶʪʴ ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʶ, ʧʦʩʣʘʙʣʶʶʯʠ ʤʝʭʘʥʽʯʥʝ ʪʘ 

ʭʽʤʽʯʥʝ ʧʦʜʨʘʟʥʝʥʥʷ ʢʣʽʪʠʥ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ. ʄʫʢʦʾʜʠ ï 

ʧʨʦʪʝʦʛʣʽʢʘʥʠ ʩʠʥʦʚʽʘʣʴʥʠʭ ʨʽʜʠʥ ʫ ʩʫʛʣʦʙʘʭ ʽ ʭʨʷʱʘʭ, ʱʦ 

ʚʽʜʽʛʨʘʶʪʴ ʨʦʣʴ ʟʤʘʱʫʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɰʭ 

ʧʨʦʩʪʝʪʠʯʥʦʶ ʛʨʫʧʦʶ ʻ ʛʽʘʣʫʨʦʥʦʚʘ ʪʘ ʭʦʥʜʨʦʾʪʠʥʩʽʨʯʘʥʘ 

ʢʠʩʣʦʪʠ. ʇʨʦʪʝʦʛʣʽʢʘʥ ʛʝʧʘʨʠʥ ʚʠʢʦʥʫʻ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʫ 

ʬʫʥʢʮʽʶ. ʈʝʮʝʧʪʦʨʠ ʧʣʘʟʤʘʪʠʯʥʠʭ ʤʝʤʙʨʘʥ ʟʘ ʩʚʦʻʶ 

ʧʨʠʨʦʜʦʶ ʻ ʛʣʽʢʦʧʨʦʪʝʾʥʘʤʠ.  

3 ʃ̔ ʧʦʧʨʦʪʝʾʥʠ ï ʙʽʣʢʠ, ʧʨʦʩʪʝʪʠʯʥʘ ʛʨʫʧʘ ʷʢʠʭ 

ʤʽʩʪʠʪʴ ʣʽʧʽʜʠ (ʪʨʠʘʮʠʣʛʣʽʮʝʨʦʣʠ, ʞʠʨʥʽ ʢʠʩʣʦʪʠ, 

ʬʦʩʬʦʣʽʧʽʜʠ, ʭʦʣʝʩʪʝʨʦʣ). ʋʤʦʚʥʦ ʣʽʧʦʧʨʦʪʝʾʥʠ ʤʦʞʥʘ 

ʧʦʜʽʣʠʪʠ ʥʘ ʨʫʭʦʤʽ (ʣʽʧʦʧʨʦʪʝʾʥʠ ʧʣʘʟʤʠ ʢʨʦʚʽ, ʤʦʣʦʢʘ 

ʪʘ ʽʥ.) ʪʘ ʬʽʢʩʦʚʘʥʽ, ʘʙʦ ʩʪʨʫʢʪʫʨʥʽ (ʤʽʩʪʷʪʴʩʷ ʚ ʩʢʣʘʜʽ 

ʤʝʤʙʨʘʥ). ʇʝʨʰʽ ʻ ʚʦʜʦʨʦʟʯʠʥʥʠʤʠ, ʘ ʜʨʫʛʽ ï 

ʞʠʨʦʨʦʟʯʠʥʥʠʤʠ. 

4 ʄʝʪʘʣʦʧʨʦʪʝʾʥʠ ï ʙʽʣʢʠ, ʧʨʦʩʪʝʪʠʯʥʘ ʛʨʫʧʘ ʷʢʠʭ 

ʧʦʜʘʥʘ ʽʦʥʦʤ ʷʢʦʛʦʩʴ ʦʜʥʦʛʦ ʤʝʪʘʣʫ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʤʝʪʘʣʽʚ. 

ɺʦʥʠ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʘʙʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʜʝʧʦʥʫʚʘʥʥʽ 

ʤʝʪʘʣʽʚ. ɼʦ ʪʘʢʠʭ ʙʽʣʢʽʚ ʥʘʣʝʞʘʪʴ, ʥʘʧʨʠʢʣʘʜ, ʟʘʣʽʟʦʚʤʽʩʥʽ 

ʙʽʣʢʠ: ʬʝʨʠʪʠʥ, ʪʨʘʥʩʬʝʨʠʥ ʽ ʛʝʤʦʩʠʜʝʨʠʥ.  

5 ʅʫʢʣʝʦʧʨʦʪʝʾʥʠ ï ʙʽʣʢʠ, ʧʨʦʩʪʝʪʠʯʥʦʶ ʛʨʫʧʦʶ 

ʷʢʠʭ ʻ ʥʫʢʣʝʾʥʦʚʘ ʢʠʩʣʦʪʘ. ʈʦʟʨʽʟʥʷʶʪʴ 

ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʦʧʨʦʪʝʾʥʠ (ʧʨʦʩʪʝʪʠʯʥʘ ʛʨʫʧʘ ï ɼʅʂ) ʽ 

ʨʠʙʦʥʫʢʣʝʦʧʨʦʪʝʾʥʠ (ʧʨʦʩʪʝʪʠʯʥʘ ʛʨʫʧʘ ï ʈʅʂ). ɰʤ 

ʥʘʣʝʞʠʪʴ ʚʘʞʣʠʚʘ ʨʦʣʴ ʫ ʟʙʝʨʽʛʘʥʥʽ, ʧʝʨʝʜʘʚʘʥʥʽ ʪʘ 

ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.  
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6 ʌʦʩʬʦʧʨʦʪʝʾʥʠ ï ʙʽʣʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʫ ʩʚʦʻʤʫ 

ʩʢʣʘʜʽ ʬʦʩʬʦʨʥʫ ʢʠʩʣʦʪʫ. ʎʽ ʙʽʣʢʠ ʤʽʩʪʷʪʴʩʷ ʚ ʤʦʣʦʮʽ 

(ʢʘʟʝʾʥʦʛʝʥ), ʽʢʨʽ ʨʠʙ (ʽʭʪʫʣʽʥ), ʞʦʚʪʢʫ ʢʫʨʷʯʦʛʦ ʷʡʮʷ 

(ʚ̔ ʪʝʣʽʥ, ʚʽʪʝʣʝʥʽʥ, ʬʦʩʬʦʚʽʪʠʥ). ʌʦʩʬʦʨʥʘ ʢʠʩʣʦʪʘ ʫ 

ʬʦʩʬʦʧʨʦʪʝʾʥʘʭ, ʚʽʜʱʝʧʣʶʶʯʠʩʴ, ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʦʨʛʘʥʽʟʤʦʤ ʟ ʝʥʝʨʛʝʪʠʯʥʦ  ʁ ʽ 

ʧʣʘʩʪʠʯʥʦʶ ʤʝʪʦʶ. 
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2 ɹʋɼʆɺɸ, ɺʃɸʉʊʀɺʆʉʊɯ ʊɸ ʂʃɸʉʀʌɯʂɸʎɯʗ 

ʌɽʈʄɽʅʊɯɺ 

 

 

ʌʝʨʤʝʥʪʠ ï ʮʝ ʙʽʦʣʦʛʽʯʥʽ ʢʘʪʘʣʽʟʘʪʦʨʠ ʙʽʣʢʦʚʦʾ 

ʧʨʠʨʦʜʠ. ɽʥʟʠʤʦʣʦʛʽʷ ï ʨʦʟʜʽʣ ʙʽʦʭʽʤʽʾ, ʷʢʠʡ ʚʠʚʯʘʻ 

ʩʪʨʫʢʪʫʨʫ, ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʬʝʨʤʝʥʪʽʚ (ʝʥʟʠʤʽʚ). 

ɼʣʷ ʬʝʨʤʝʥʪʽʚ ʭʘʨʘʢʪʝʨʥʽ ʪʘʢʽ ʟʘʛʘʣʴʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ: 

1) ʬʝʨʤʝʥʪʠ ʢʘʪʘʣʽʟʫʶʪʴ ʣʠʰʝ ʝʥʝʨʛʝʪʠʯʥʦ 

ʤʦʞʣʠʚʽ ʨʝʘʢʮʽʾ; 

2) ʬʝʨʤʝʥʪʠ ʧʨʠʩʢʦʨʶʶʪʴ ʷʢ ʧʨʷʤʫ, ʪʘʢ ʽ 

ʟʚʦʨʦʪʥʫ ʨʝʘʢʮʽʶ, ʘʣʝ ʥʝ ʟʤʽʱʫʶʪʴ ʥʘʧʨʷʤʢʫ ʭʽʤʽʯʥʦʾ  

ʨʽʚʥʦʚʘʛʠ; 

3) ʚ ʧʨʦʮʝʩʽ ʨʝʘʢʮʽʾ ʬʝʨʤʝʥʪʠ ʥʝ ʟʤʽʥʶʶʪʴʩʷ ʪʘ ʥʝ 

ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ; 

4) ʬʝʨʤʝʥʪʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʜʽʾ 

(ʟʜʘʪʥʽʩʪʴ ʢʘʪʘʣʽʟʫʚʘʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʜʥʽʻʾ ʘʙʦ ʛʨʫʧʠ 

ʧʦʜʽʙʥʠʭ ʤʦʣʝʢʫʣ); 

5) ʬʝʨʤʝʥʪʠ ʟʥʘʯʥʦ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ, ʥʽʞ ʟʚʠʯʘʡʥʽ 

ʥʝʙʽʦʣʦʛʽʯʥʽ ʢʘʪʘʣʽʟʘʪʦʨʠ ï ʢʦʞʥʘ ʤʦʣʝʢʫʣʘ ʬʝʨʤʝʥʪʫ 

ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʪʠʩʷʯ ʜʦ ʤʽʣʴʡʦʥʽʚ 

çʦʧʝʨʘʮʽʡè ʟʘ ʦʜʥʫ ʩʝʢʫʥʜʫ ʪʘ ʧʨʠʩʢʦʨʶʚʘʪʠ ʨʝʘʢʮʽʾ ʚ 

ʤʽʣʴʡʦʥʠ ʽ ʤʽʣʴʷʨʜʠ ʨʘʟʽʚ; 

6) ʬʝʨʤʝʥʪʠ ʜʽʶʪʴ ʫ ʚʽʜʥʦʩʥʦ ʤô̫ ʢʠʭ ʫʤʦʚʘʭ 

(ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʟʥʘʯʝʥʥʷʭ ʨʅ, ʪʝʤʧʝʨʘʪʫʨʠ, ʥʦʨʤʘʣʴʥʦʤʫ 

ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ); 

7) ʬʝʨʤʝʥʪʠ ʻ ʢʘʪʘʣʽʟʘʪʦʨʘʤʠ, ʘʢʪʠʚʥʽʩʪʴ ʷʢʠʭ 
ʤʦʞʝ ʙʫʪʠ ʨʝʛʫʣʴʦʚʘʥʘ, ʪʦʙʪʦ ʟʙʽʣʴʰʝʥʘ ʘʙʦ ʟʤʝʥʰʝʥʘ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʙʫʜʦʚʠ ʬʝʨʤʝʥʪʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʽ 

ʛʨʫʧʠ: ʧʨʦʩʪʽ ʪʘ ʩʢʣʘʜʥʽ. ʇʨʦʩʪʽ ʬʝʨʤʝʥʪʠ ʤʘʶʪʴ ʣʠʰʝ 

ʙʽʣʢʦʚʫ ʯʘʩʪʠʥʫ. ʉʢʣʘʜʥʽ ʬʝʨʤʝʥʪʠ (ʭʦʣʦʬʝʨʤʝʥʪʠ) 

ʤʽʩʪʷʪʴ ʙʽʣʢʦʚʫ ʯʘʩʪʠʥʫ (ʘʧʦʬʝʨʤʝʥʪ) ʪʘ ʥʝʙʽʣʢʦʚʫ 
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ʩʢʣʘʜʦʚʫ (ʢʦʬʘʢʪʦʨ). ɿʘʣʝʞʥʦ ʚʽʜ ʭʽʤʽʯʥʦʾ ʧʨʠʨʦʜʠ ʪʘ 

ʤʽʮʥʦʩʪʽ ʟʚô̫ ʟʢʽʚ ʤʽʞ ʙʽʣʢʦʚʦʶ ʪʘ ʥʝʙʽʣʢʦʚʦʶ ʯʘʩʪʠʥʦʶ 

ʬʝʨʤʝʥʪʫ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʨʠ ʛʨʫʧʠ ʢʦʬʘʢʪʦʨʽʚ: 

1 ʂʦʬʝʨʤʝʥʪ ï ʥʝʙʽʣʢʦʚʘ ʦʨʛʘʥʽʯʥʘ ʤʦʣʝʢʫʣʘ, ʷʢʘ 

ʥʝʢʦʚʘʣʝʥʪʥʦ ʟʚô̫ ʟʘʥʘ ʟ ʘʧʦʬʝʨʤʝʥʪʦʤ ʪʘ ʤʦʞʝ ʣʝʛʢʦ 

ʚʽʜʜʽʣʷʪʠʩʷ ʚʽʜ ʥʴʦʛʦ. 

2 ʇʨʦʩʪʝʪʠʯʥʘ ʛʨʫʧʘ ï ʥʝʙʽʣʢʦʚʘ ʦʨʛʘʥʽʯʥʘ 

ʤʦʣʝʢʫʣʘ, ʷʢʘ ʤʽʮʥʦ, ʪʦʙʪʦ ʢʦʚʘʣʝʥʪʥʦ ʟʚô̫ ʟʘʥʘ ʟ ʙʽʣʢʦʚʦʶ 

ʯʘʩʪʠʥʦʶ ʬʝʨʤʝʥʪʘ, ʪʘ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʽʜʜʽʣʝʥʘ ʚʽʜ ʥʝʾ. 

3 ɯʦʥʠ ʤʝʪʘʣʽʚ (K+, Fe++, Fe+++, Cu++, Co++, Zn++, 

Mn++, Mg++, Ca++,  Mo+++ ), ʷʢʽ ʥʘʟʠʚʘʶʪʴ ʢʦʬʘʢʪʦʨʘʤʠ. 

ɼʣʷ ʧʦʷʩʥʝʥʥʷ ʜʝʪʘʣʝʡ ʙʫʜʦʚʠ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʬʝʨʤʝʥʪʽʚ ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ ʪʘʢʽ ʧʦʥʷʪʪʷ, ʷʢ çʩʫʙʩʪʨʘʪè ʪʘ 

çʧʨʦʜʫʢʪè ʨʝʘʢʮʽʾ. ʉʫʙʩʪʨʘʪʦʤ (S) ʥʘʟʠʚʘʶʪʴ ʤʦʣʝʢʫʣʫ, 

ʷʢʘ ʧʽʜ ʜʽʻʶ ʬʝʨʤʝʥʪʫ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʢʽʥʮʝʚʠʡ 

ʧʨʦʜʫʢʪ ʨʝʘʢʮʽʾ (P):  SŸP. 

ʂʨʽʤ ʘʢʪʠʚʥʦʛʦ ʮʝʥʪʨʫ, ʜʝʷʢʽ ʬʝʨʤʝʥʪʠ ʤʦʞʫʪʴ 

ʤʘʪʠ ʘʣʦʩʪʝʨʠʯʥʠʡ (ʨʝʛʫʣʷʪʦʨʥʠʡ) ʮʝʥʪʨ ï ʮʝ 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʘʢʪʠʚʥʘ ʜʽʣʷʥʢʘ ʬʝʨʤʝʥʪʫ, ʟ ʷʢʦʶ 

ʟʚô̫ ʟʫʶʪʴʩʷ ʤʦʜʠʬʽʢʘʪʦʨʠ ï ʤʦʣʝʢʫʣʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʨʦʙʦʪʫ ʘʢʪʠʚʥʦʛʦ ʮʝʥʪʨʫ. ɼʦ ʪʘʢʠʭ ʤʦʣʝʢʫʣ ʥʘʣʝʞʘʪʴ 

ʘʢʪʠʚʘʪʦʨʠ (ʧʽʜʚʠʱʫʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʫ) ʪʘ 

ʽʥʛʽʙʽʪʦʨʠ (ʛʘʣʴʤʫʶʪʴ ʨʦʙʦʪʫ ʬʝʨʤʝʥʪʫ). 

ɿʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʨʝʘʢʮʽʾ, ʷʢʫ ʢʘʪʘʣʽʟʫʶʪʴ 

ʬʝʨʤʝʥʪʠ, ʚʠʜʽʣʷʶʪʴ ʰʽʩʪʴ ʢʣʘʩʽʚ (ʪʘʙʣ. 2.1). ʂʦʞʝʥ 

ʬʝʨʤʝʥʪ ʤʘʻ ʩʚʽʡ ʢʦʜ ʘʙʦ ʰʠʬʨ (ʂʌ) ï ʮʝ ʥʦʤʝʨ ʬʝʨʤʝʥʪʫ 

ʟʘ ʤʽʞʥʘʨʦʜʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ. ʂʦʞʝʥ ʪʘʢʠʡ ʥʦʤʝʨ 

ʤʽʩʪʠʪʴ ʩʢʦʨʦʯʝʥʥʷ ʂʌ ʪʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟ̔ ʯʦʪʠʨʴʦʭ ʮʠʬʨ, 

ʷʢʽ ʨʦʟʜʽʣʝʥʽ ʢʦʤʘʤʠ. ʇʝʨʰʘ ʮʠʬʨʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʦʤʝʨ 

ʢʣʘʩʫ. ɼʨʫʛʘ ï ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʧʽʜʢʣʘʩʫ, ʷʢʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʫʙʩʪʨʘʪ ʬʝʨʤʝʥʪʫ (ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʁ

ʛʨʫʧʦʶ ʘʙʦ ʟʚô̫ ʟʢʦʤ ʫ ʩʢʣʘʜʽ ʩʫʙʩʪʨʘʪʫ).  
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ʊʘʙʣʠʮʷ 2.1 ï ʂʣʘʩʠ ʬʝʨʤʝʥʪʽʚ 

ʂʣʘʩ ʈʝʘʢʮʽʷ ʊʠʧ ʨʝʘʢʮʽʾ 
ʇʨʠʢʣʘʜ 

ʧʽʜʢʣʘʩʽʚ 

1 2 3 4 

ʂʌ 1 

ʆʢʩʠʜʦ-

ʨʝʜʫʢʪʘ-

ʟʠ 

ʆʢʠʩʥʦ-ʚʽʜʥʦʚʥʽ 

ʨʝʘʢʮʽʾ 

(ʪʨʘʥʩʧʦʨʪʫ-

ʚʘʥʥʷ ʘʪʦʤʽʚ ʅ, 

ʆ, ʝʣʝʢʪʨʦʥʽʚ ʚʽʜ 

ʦʜʥʽʻʾ ʩʧʦʣʫʢʠ 

ʜʦ ʽʥʰʦʾ) 

 

ɺʽʜʥʦʚʣʝʥʥʷ: 

SH + A Ÿ 

Ÿ S + AH 

ʆʢʠʩʥʝʥʥʷ: 

S + O Ÿ SO  

ɼʝʛ̔ʜʨʦʛʝʥʘʟʠ, 

ʦʢʩʠʜʘʟʠ, 

ʧʝʨʦʢʩʠʜʘʟʠ, 

ʨʝʜʫʢʪʘʟʠ, 

ʤʦʥʦʦʢʩʠʛʝʥʘʟʠ, 

ʜ̔ʦʢʩʠʛʝʥʘʟʠ 

ʂʌ 2 

ʊʨʘʥʩʬʝ-

ʨʘʟʠ 

ʇʝʨʝʥʝʩʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʛʨʫʧ (ʤʝʪʠʣʴʥʦʾ, 

ʘʮʝʪʠʣʴʥʦʾ, 

ʘʤʽʥʦʛʨʫʧʠ, 

ʬʦʩʬʘʪʥʦʾ) ʚʽʜ 

ʦʜʥʦʛʦ ʩʫʙʩʪʨʘʪʫ 

ʥʘ ʽʥʰʠʡ 

S1R + S2 Ÿ 

Ÿ S1 + S2R 

ɸʤ̔ʥʦ-

ʪʨʘʥʩʬʝʨʘʟʠ, 
ʬʦʩʬʦ-

ʪʨʘʥʩʬʝʨʘʟʠ, 

C1-ʪʨʘʥʩʬʝʨʘʟʠ, 

ʛʣ̔ʢʦʟʠʣʪʨʘʥʩ-

ʬʝʨʘʟʠ 

ʂʌ 3 

ɻ̔ʜʨʦ-

ʣʘʟʠ 

ʈʦʟʱʝʧʣʝʥʥ̫  

ʟʚô̫ ʟʢʽʚ ʫ 

ʤʦʣʝʢʫʣʘʭ 

ʩʫʙʩʪʨʘʪʽʚ ʟ̔ 

ʧʨʠʻʜʥʘʥʥʷʤ 

ʤʦʣʝʢʫʣʠ ʚʦʜʠ 

AB + H2O Ÿ 

Ÿ AOH + 

+ BH 

ɽʩʪʝʨʘʟʠ, 

ʛʣ̔ʢʦʟʠʣ-

ʛ̔ʜʨʦʣʘʟʠ, 

ʧʝʧʪʠʜʘʟʠ, 

ʘʤ̔ʜʘʟʠ 

ʂʌ 4 

ʃ̔ ʘʟʠ 

ʈʦʟʱʝʧʣʝʥʥʷ 

ʟʚô̫ ʟʢʽʚ (C-O,  

C-S, C-N) ʫ 

ʤʦʣʝʢʫʣʘʭ 

ʩʫʙʩʪʨʘʪʽʚ ʙʝʟ 

ʧʨʠʻʜʥʘʥʥʷ 

ʤʦʣʝʢʫʣ ʚʦʜʠ 

RCOCOOH 

Ÿ RCOH + 

+ CO2 

C-O-ʣ̔ʘʟʘ,  

C-S-ʣ̔ʘʟʘ,  

C-N-ʣ̔ʘʟʘ,  

C-C-ʣ̔ʘʟʘ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.1 

1 2 3 4 

ʂʌ 5 

ɯʟʦʤʝʨʘʟʠ 

ɺʥʫʪʨʽʰʥʴʦ- 

ʤʦʣʝʢʫʣʷʨʥʽ 

ʧʝʨʝʙʫʜʦʚʠ 

ʪʦʙʪʦ ʨʝʘʢʮ̔ ʾ 

ʽʟʦʤʝʨʠʟʘʮʽʾ 

(ʧʝʨʝʥʝʩʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʛʨʫʧ ʫ ʤʝʞʘʭ 

ʦʜʥʽʻʾ ʤʦʣʝʢʫʣʠ) 

AB Ÿ BA 

ɽʧ̔ʤʝʨʘʟʠ, ʮʠʩ-

ʪʨʘʥʩʟ̔ʦʤʝʨʘʟʠ, 

ʚʥʫʪʨʽʰʥʴʦ-

ʤʦʣʝʢʫʣʷʨʥʘ 

ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʘ 

ʪʘ ʽʥ. 

ʂʌ 6 

ʃʽʛʘʟʠ 

(ʩʠʥʪʝʪʘʟʠ) 

ɿô̒ ʜʥʘʥʥʷ  ʜʚʦʭ 

ʤʦʣʝʢʫʣ ʟ 

ʫʪʚʦʨʝʥʥʷʤ C-O, 

C-S, C-N ʘʙʦ C-C 

ʟʚô̫ ʟʢʽʚ 

(ʧʦʪʨʽʙʥʘ ʝʥʝʨʛʽʷ 

ɸʊʌ) 

X + Y + 

+ ATʌ Ÿ 

Ÿ XY + 

+ Aɼʌ + ʌʥ 

C-O-ʣʽʛʘʟʘ,  

C-S-ʣʽʛʘʟʘ,  

C-N-ʣʽʛʘʟʘ,  

C-C-ʣʽʛʘʟʘ 

 

ʊʨʝʪʷ ʮʠʬʨʘ ï ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʧʽʜʧʽʜʢʣʘʩʫ, ʷʢʠʡ 

ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʨʠʨʦʜʫ ʩʫʙʩʪʨʘʪʫ ʨʝʘʢʮʽʾ. 

ʏʝʪʚʝʨʪʘ ï ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʬʝʨʤʝʥʪʫ ʚ ʧʽʜʧʽʜʢʣʘʩʽ. 

 

2.1 ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʦʬʝʨʤʝʥʪʽʚ 

 

ʂʦʞʥʠʡ ʩʢʣʘʜʥʠʡ ʬʝʨʤʝʥʪ ʚ ʘʢʪʠʚʥʦʤʫ ʮʝʥʪʨʽ ʤʘʻ 

ʩʧʝʮʠʬʽʯʥʫ ʜʽʣʷʥʢʫ ʜʣʷ ʟʚô̫ ʟʫʚʘʥʥʷ ʢʦʬʝʨʤʝʥʪʫ ï 

ʢʦʬʝʨʤʝʥʪ ʟʚô̫ʟʫʶʯʠ ʜʦʤʝʥ. ʋʩʽ ʢʦʬʝʨʤʝʥʪʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʟʘʣʝʞʥʦ ʚʽʜ ʭʽʤʽʯʥʦʾ ʧʨʠʨʦʜʠ ʪʘ ʪʠʧʫ 

ʨʝʘʢʮʽʾ, ʷʢʫ ʚʦʥʠ ʢʘʪʘʣʽʟʫʶʪʴ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʦʬʝʨʤʝʥʪʽʚ ʟʘ ʭʽʤʽʯʥʦʶ ʧʨʠʨʦʜʦʶ: 

1) ʥʝʚʽʪʘʤʽʥʥʽ (ʛʝʤ, ʛʣʫʪʘʪʽʦʥ, ʥʫʢʣʝʦʪʠʜʠ); 

2) ʚʽʪʘʤʽʥʥʽ; 
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3) ʚʽʪʘʤʽʥʦʧʦʜʽʙʥʽ (ʣʽʧʦʻʚʘ ʢʠʩʣʦʪʘ, ʢʦʝʥʟʠʤ Q, 

ʭʽʥʦʥʦʚʽ ʢʦʬʝʨʤʝʥʪʠ, ʢʘʨʥʪ̔ʠʥ ʪʘ ʽʥ.).  

ɼʦ ʚʽʪʘʤʽʥʥʠʭ ʢʦʬʝʨʤʝʥʪʽʚ ʥʘʣʝʞʘʪʴ ʧʦʭʽʜʥʽ 

ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʚʽʪʘʤʽʥʽʚ. ʋ ʪʘʙʣʠʮʽ 2.2 ʥʘʚʝʜʝʥʽ ʧʨʠʢʣʘʜʠ 

ʜʝʷʢʠʭ ʚʽʪʘʤʽʥʽʚ, ʾʭ ʢʦʬʝʨʤʝʥʪʥʠʭ ʬʦʨʤ ʪʘ ʬʫʥʢʮʽʷ. 

 

ʊʘʙʣʠʮʷ 2.2 ï ɺʽʪʘʤʽʥʥʽ ʢʦʬʝʨʤʝʥʪʠ 

ʅʘʟʚʘ 

ʚʽʪʘʤʽʥʫ 

ʂʦʬʝʨʤʝʥʪ  ʌʫʥʢʮʽʷ 

ɺ1 (ʪʽʘʤʽʥ) ʊʇʌ (ʪʽʘʤʽʥʧʽʨʦ-

ʬʦʩʬʘʪ) 

ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʛʽʜʨʦʢʩʘ̔ʣʢʽʣʴʥʠʭ 

ʛʨʫʧ 

ɺ2 (ʨʠʙʦʬʣʘʚʽʥ) ʌɸɼ, ʌʄʅ ʋʯʘʩʪʴ ʚ ʦʢʠʩʥʦ-

ʚʽʜʥʦʚʥʠʭ ʨʝʘʢʮʽʷʭ  

ʈʈ (ʥʽʢʦʪʠʥʦʚʘ 

ʢʠʩʣʦʪʘ) 

ʅɸɼ, ʅɸɼʌ ʋʯʘʩʪʴ ʚ ʦʢʠʩʥʦ-

ʚʽʜʥʦʚʥʠʭ ʨʝʘʢʮʽʷʭ  

ʌʦʣ̔̒ʚʘ 

ʢʠʩʣʦʪʘ 

ʊɻʌʂ 

(ʪʝʪʨʘʛʽʜʨʦʬʦʣʽʚ̒ʘ 

ʢʠʩʣʦʪʘ) 

ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʦʜʥʦʚʫʛʣʝʮʝʚʠʭ 

ʬʨʘʛʤʝʥʪʽʚ  

(ʉ1-ʦʙʤʽʥ) 

ʉ (ʘʩʢʦʨʙʽʥʦʚʘ 

ʢʠʩʣʦʪʘ) 

ʅʝʚʽʜʦʤʽ ʋʯʘʩʪʴ ʚ ʦʢʠʩʥʦ-

ʚʽʜʥʦʚʥʠʭ ʧʨʦʮʝʩʘʭ 

(ʨʝʘʢʮʽʾ 

ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ 

ʬʫʥʢʮʽʷ) 

ʇʘʥʪʦʪʝʥʦʚʘ 

ʢʠʩʣʦʪʘ 

ʂʦʝʥʟʠʤ ɸ  ɸʢʪʠʚʘʮʽʷ ʽ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʟʘʣʠʰʢʽʚ 

ʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ 

ɺ6 (ʧʽʨʠʜʦʢʩʠʥ) ʇɸʃʌ, ʇɸʄʌ ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

NH2-ʛʨʫʧ, ʨʝʘʢʮʽʾ 

ʜʝʢʘʨʙʦʢʩʠʣʶʚʘʥʥ ̫
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ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʦʬʝʨʤʝʥʪʽʚ ʟʘ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ: 

1) ʧʝʨʝʥʦʩʥʠʢʠ ʘʪʦʤʽʚ ʚʦʜʥʶ, ʧʨʦʪʦʥʽʚ, 

ʝʣʝʢʪʨʦʥʽʚ; 

2) ʧʝʨʝʥʦʩʥʠʢʠ ʦʢʨʝʤʠʭ ʭʽʤʽʯʥʠʭ ʛʨʫʧ. 

ʋ ʪʘʙʣʠʮʽ 2.3 ʥʘʚʝʜʝʥʽ ʧʨʠʢʣʘʜʠ ʢʦʬʝʨʤʝʥʪʽʚ ʮʠʭ 

ʜʚʦʭ ʛʨʫʧ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʭʽʤʽʯʥʦʾ ʧʨʠʨʦʜʠ. 

 

ʊʘʙʣʠʮʷ 2.3 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʦʬʝʨʤʝʥʪʽʚ                           

ʟʘ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ ʟ ʧʨʠʢʣʘʜʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʭʽʤʽʯʥʦʾ 

ʧʨʠʨʦʜʠ 

ɻʨʫʧʘ 

ʢʦʬʝʨ-

ʤʝʥʪʽʚ 

ʄʝʭʘʥʽʟʤ 

ʜʽʾ 

ʍʽʤʽʯʥʘ ʧʨʠʨʦʜʘ ʢʦʬʝʨʤʝʥʪʫ 

ʥʝʚʽʪʘ-

ʤʽʥʥʽ 

ʚ̔ ʪʘʤʽʥʦ- 

ʧʦʜʽʙʥʽ 

ʚ̔ ʪʘʤʽʥʥʽ 

I ʇʝʨʝʥʦʩ-

ʥʠʢʠ 

ʘʪʦʤʽʚ 

ʚʦʜʥʶ, 

ʧʨʦʪʦʥʽʚ, 

ʝʣʝʢʪʨʦ-

ʥʽʚ 

ɻʝʤ, 

ʛʣʫʪʘʪʽʦʥ 

ʃ̔ ʧʦʻʚʘ 

ʢʠʩʣʦʪʘ, 

ʢʦʝʥʟʠʤ 

Q, 

ʭʽʥʦʥʦʚʽ 

ʢʦʬʝʨ-

ʤʝʥʪʠ 

ɺ2, ʈʈ, ʉ 

II  ʇʝʨʝʥʦʩ-

ʥʠʢʠ 

ʦʢʨʝʤʠʭ 

ʭʽʤʽʯʥʠʭ 

ʛʨʫʧ 

ʅʫʢʣʝʦ-

ʪʠʜʠ 

ʂʘʨʥ̔ʪʠʥ ɺ1, ʬʦʣ̔ʚ̒ʘ 

ʢʠʩʣʦʪʘ, 

ʧʘʥʪʦʪʝʥʦ-

ʚʘ ʢʠʩʣʦʪʘ, 

ɺ6, ʅ, ɺ12 

 

2.2 ʄʝʭʘʥʽʟʤ ʜʽʾ ʬʝʨʤʝʥʪʽʚ 
 

ɿ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʛʦ ʧʦʛʣʷʜʫ ʬʝʨʤʝʥʪʠ 

ʧʨʠʩʢʦʨʶʶʪʴ ʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ ʚ ʦʨʛʘʥʽʟʤʽ ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ 

ʟʥʠʞʫʶʪʴ ʝʥʝʨʛʽʶ ʘʢʪʠʚʘʮʽʾ (Ea). ɽʘ ï ʮʝ ʤʽʥʽʤʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʪʠ ʤʦʣʝʢʫʣʘʤ 

ʨʝʯʦʚʠʥʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʦʥʠ ʧʦʜʦʣʘʣʠ ʝʥʝʨʛʝʪʠʯʥʠʡ 

ʙʘʨô̒ ʨ, ʪʦʙʪʦ ʚʩʪʫʧʠʣʠ ʚ ʨʝʘʢʮʽʶ. ʊʦʙʪʦ ʟʘ ʥʘʷʚʥʦʩʪʽ 
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ʬʝʨʤʝʥʪʫ ʚ ʨʝʘʢʮʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʤʦʣʝʢʫʣ ʤʦʞʫʪʴ ʧʦʜʦʣʘʪʠ ʝʥʝʨʛʝʪʠʯʥʠʡ ʙʘʨô̒ ʨ ʨʝʘʢʮʽʾ ʽ 

ʧʝʨʝʪʚʦʨʠʪʠʩʷ ʥʘ ʧʨʦʜʫʢʪ. 

ɿʥʘʯʥʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʫʷʚʣʝʥʴ ʧʨʦ ʤʝʭʘʥʽʟʤ ʜʽʾ 

ʬʝʨʤʝʥʪʽʚ ʚʽʜʽʛʨʘʣʠ ʧʨʘʮʽ ʥʽʤʝʮʴʢʠʭ ʚʯʝʥʠʭ ʃ. ʄʽʭʘʝʣʽʩʘ 

ʪʘ ʄ. ʄʝʥʪʝʥʘ. ʉʘʤʝ ʚʦʥʠ ʨʦʟʚʠʥʫʣʠ ʧʦʣʦʞʝʥʥʷ ʧʨʦ 

ʬʦʨʤʫʚʘʥʥʷ ʬʝʨʤʝʥʪʦʩʫʙʩʪʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠ 

ʙʽʦʣʦʛʽʯʥʦʤʫ ʢʘʪʘʣʽʟʽ. ɿʛʽʜʥʦ ʟ ʫʷʚʣʝʥʥʷʤ ʄʽʭʘʝʣʩ̔ʘ ï 

ʄʝʥʪʝʥʘ ʚʝʩʴ ʧʨʦʮʝʩ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʢʘʪʘʣʽʟʫ ʤʦʞʥʘ 

ʫʤʦʚʥʦ ʧʦʜʽʣʠʪʠ ʥʘ ʪʨʠ ʩʪʘʜʽʾ: 

 
1 ʋʪʚʦʨʝʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʬʝʨʤʝʥʪʦʩʫʙʩʪʨʘʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ (ES).  

2 ʋʪʚʦʨʝʥʥʷ ʦʜʥʽʻʾ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʘʢʪʠʚʥʠʭ ʬʦʨʤ 
ES ʟ ʧʦʜʘʣʴʰʠʤ ʫʪʚʦʨʝʥʥʷʤ ʧʨʦʜʫʢʪʫ ʨʝʘʢʮʽʾ (ʈ). ʎʷ 

ʩʪʘʜʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʧʦʚʽʣʴʥʦ, ʪʦʤʫ ʰʚʠʜʢʽʩʪʴ ʮʽʻʾ 

ʩʪʘʜʽʾ ʚʠʟʥʘʯʘʻ ʰʚʠʜʢʽʩʪʴ ʫʩʽʻʾ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʨʝʘʢʮʽʾ. 

3 ɺʽʜʜʽʣʝʥʥʷ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʨʝʘʢʮʽʾ ʚʽʜ 

ʬʝʨʤʝʥʪʫ. ʎʷ ʩʪʘʜʽʷ, ʷʢ ʽ ʜʨʫʛʘ, ʻ ʥʝʟʚʦʨʦʪʥʦʶ. 

ɺʠʜʽʣʷʶʪʴ ʪʨʠ ʦʩʥʦʚʥʽ ʚʠʜʠ ʩʧʝʮʠʬʽʯʥʦʩʪʽ: 

1 ʉʪʝʨʝʦʭʽʤʽʯʥʘ ï ʬʝʨʤʝʥʪ, ʷʢʠʡ ʤʘʻ ʪʘʢʫ 

ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʜʽʾ ʤʦʞʝ ʢʘʪʘʣʽʟʫʚʘʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʣʠʰʝ 

ʦʜʥʦʛʦ ʩʪʝʨʝʦʽʟʦʤʝʨʘ (ʮʠʩ- ʘʙʦ ʪʨʘʥʩ-; L- ʘʙʦ D-). 

ʇʨʠʢʣʘʜ: ʬʫʤʘʨʘʟʘ ʤʦʞʝ ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʣʠʰʝ ʬʫʤʘʨʦʚʫ 

ʢʠʩʣʦʪʫ, ʘʣʝ ʥʝ ʾʾ ʩʪʝʨʝʦʽʟʦʤʝʨ ï ʤʘʣʝʾʥʦʚʫ. 

2 ɸʙʩʦʣʶʪʥʘ ï ʬʝʨʤʝʥʪ ʟʜʘʪʝʥ ʢʘʪʘʣʽʟʫʚʘʪʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʣʠʰʝ ʦʜʥʦʛʦ ʩʫʙʩʪʨʘʪʫ. ʇʨʠʢʣʘʜ: ʜʣʷ ʫʨʝʘʟʠ 

ʩʫʙʩʪʨʘʪʦʤ ʻ ʚʠʢʣʶʯʥʦ ʩʝʯʦʚʠʥʘ. 

E + S ź   ES Ÿ ES*  Ÿ ES** Ÿ  EP Ÿ  E+P 

  1        3 

    

       2 



 

27 

 

3 ɺʽʜʥʦʩʥʘ ï ʬʝʨʤʝʥʪ ʢʘʪʘʣʽʟʫʻ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʛʨʫʧʠ ʧʦʜʽʙʥʠʭ ʩʫʙʩʪʨʘʪʽʚ, ʥʘʧʨʠʢʣʘʜ ʟ ʦʜʥʘʢʦʚʠʤ 

ʟʚô̫ ʟʢʦʤ. ʇʨʠʢʣʘʜ: ʧʨʦʪʝʦʣʽʪʠʯʥʽ ʬʝʨʤʝʥʪʠ ʐʂʊ (ʧʝʧʩʠʥ, 

ʪʨʠʧʩʠʥ, ʭʽʤʦʪʨʠʧʩʠʥ ʪʘ ʽʥ.) ʛʽʜʨʦʣʽʪʠʯʥʦ ʨʦʟʱʝʧʣʶʶʪʴ 

ʙʽʣʢʠ ʪʘ ʧʝʧʪʠʜʠ, ʘʣʝ ʥʝ ʜʽʶʪʴ ʥʘ ʽʥʰʽ ʢʦʤʧʦʥʝʥʪʠ ʾʞʽ. 

ʇʦʷʩʥʠʪʠ ʥʘʷʚʥʽʩʪʴ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʜʽʾ ʬʝʨʤʝʥʪʽʚ 

ʥʘʤʘʛʘʣʠʩʴ ʨʽʟʥʽ ʚʯʝʥʽ, ʘʣʝ ʥʘʡʙʽʣʴʰ ʮʽʢʘʚʠʤʠ ʻ ʤʦʜʝʣʽ, ʷʢʽ 

ʟʘʧʨʦʧʦʥʦʚʘʥʽ ɽʤʽʣʝʤ ʌʽʰʝʨʦʤ (ʫ 1890 ʨ.) ʪʘ ɼʘʥʽʝʣʝʤ 

ʂʦʰʣʘʥʜʦʤ (ʫ 1959 ʨ.). 

ʄʦʜʝʣʴ ʌʽʰʝʨʘ ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ çʢʣʶʯ ï ʟʘʤʦʢè, 

ʪʦʤʫ ʱʦ ʧʦʷʩʥʶʚʘʣʘ ʚʟʘʻʤʦʜʽʶ ʩʫʙʩʪʨʘʪʫ ʽ ʬʝʨʤʝʥʪʫ ʟʘ 

ʘʥʘʣʦʛʽʻʶ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʮʴʦʛʦ ʧʨʠʩʪʨʦʶ. ʌʽʰʝʨ 

ʩʪʚʝʨʜʞʫʚʘʚ, ʱʦ ʟʘ ʬʦʨʤʦʶ ʤʦʣʝʢʫʣʘ S (ʢʣʶʯ) ʘʙʩʦʣʶʪʥʦ 

ʧʦʜʽʙʥʘ ʜʦ ʬʦʨʤʠ ʘʢʪʠʚʥʦʛʦ ʮʝʥʪʨʘ ʬʝʨʤʝʥʪʫ (ʟʘʤʦʢ), ʽ 

ʩʘʤʝ ʪʦʤʫ, ʷʢʱʦ ʢʣʶʯ (ʩʫʙʩʪʨʘʪ) ʧʽʜʭʦʜʠʪʴ ʜʦ ʟʘʤʢʘ 

(ʬʝʨʤʝʥʪ), ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʬʝʨʤʝʥʪʘʪʠʚʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ. 

ʅʘ ʞʘʣʴ, ʮʷ ʤʦʜʝʣʴ ʤʦʞʝ ʧʦʷʩʥʠʪʠ ʣʠʰʝ ʘʙʩʦʣʶʪʥʫ 

ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʜʽʾ ʬʝʨʤʝʥʪʽʚ, ʢʦʣʠ ʻ ʣʠʰʝ ʦʜʠʥ ʩʫʙʩʪʨʘʪ 

ʜʣʷ ʬʝʨʤʝʥʪʫ. 

ɿʛʽʜʥʦ ʟ ʤʦʜʝʣʣ  ʁ ʂʦʰʣʘʥʜʘ ʘʢʪʠʚʥʠʡ ʮʝʥʪʨ 

ʬʝʨʤʝʥʪʫ ʻ ʜʠʥʘʤʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʽ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠ 

ʩʚʦʶ ʢʦʥʬʦʨʤʘʮʽʶ ʧʽʜ ʜʽʻʶ ʤʦʣʝʢʫʣʠ ʩʫʙʩʪʨʘʪʫ, ʪʦʙʪʦ 

ʩʫʙʩʪʨʘʪ ʽʥʜʫʢʫʻ ʚʽʜʧʦʚʽʜʥʽ ʟʤʽʥʠ ʚ ʤʦʣʝʢʫʣʽ ʬʝʨʤʝʥʪʫ. 

ʂʨʽʤ ʪʦʛʦ, ʢʦʥʬʦʨʤʘʮʽʡʥʽ ʟʤʽʥʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʽ ʚ ʤʦʣʝʢʫʣʽ 

ʩʫʙʩʪʨʘʪʫ, ʱʦ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ 

ʢʘʪʘʣʽʪʠʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ. ʉʘʤʝ ʪʦʤʫ ʮʷ ʤʦʜʝʣʴ 

ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ çʤʦʜʝʣʴ ʽʥʜʫʢʦʚʘʥʦʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽè ʽ, ʷʢʱʦ 

ʥʘʚʦʜʠʪʠ ʘʥʘʣʦʛʽʶ, ʤʦʞʝ ʥʘʛʘʜʫʚʘʪʠ ʩʠʩʪʝʤʫ çʨʫʢʘ ï 

ʨʫʢʘʚʠʯʢʘè. ɻʽʧʦʪʝʟʘ ʂʦʰʣʘʥʜʘ ʙʫʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʧʽʜʪʚʝʨʜʞʝʥʘ, ʪʦʤʫ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʽʧʦʪʝʟʠ ʌʽʰʝʨʘ çʢʣʶʯ 

ï ʟʘʤʦʢè ʚʦʥʘ ʤʦʞʝ ʤʘʪʠ ʥʘʟʚʫ ʪʝʦʨʽʷ ʽʥʜʫʢʦʚʘʥʦʾ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ. 

 

 



 

28 

 

2.3 ʂʽʥʝʪʠʢʘ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʢʘʪʘʣʽʟʫ 

 

ʂʽʥʝʪʠʢʘ ʬʝʨʤʝʥʪʽʚ ï ʮʝ ʨʦʟʜʽʣ ʝʥʟʠʤʦʣʦʛʽʾ, ʷʢʠʡ 

ʚʠʚʯʘʻ ʟʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʨʝʘʢʮʽʾ ʚʽʜ  

ʭʽʤʽʯʥʦʾ ʧʨʠʨʦʜʠ ʪʘ ʫʤʦʚ ʚʟʘʻʤʦʜʽʾ ʩʫʙʩʪʨʘʪʫ ʟ ʬʝʨʤʝʥʪʦʤ, 

ʘ ʪʘʢʦʞ ʚʽʜ ʬʘʢʪʦʨʽʚ ʜʦʚʢʽʣʣʷ. ɸʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʅ, ʪʝʤʧʝʨʘʪʫʨʠ, ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʫʙʩʪʨʘʪʫ [S], 

ʬʝʨʤʝʥʪʫ [E] ʪʦʱʦ.  

ʌʦʨʤʘ ʢʨʠʚʦʾ ʨʠʩʫʥʢʫ 2.1 ʽʣʶʩʪʨʫʻ ʪʦʡ ʬʘʢʪ, ʱʦ 

ʧʦʩʪʫʧʦʚʦ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʫʙʩʪʨʘʪʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʩʠʯʝʥʥʷ ʘʢʪʠʚʥʠʭ ʮʝʥʪʨʽʚ ʬʝʨʤʝʥʪʫ 

ʤʦʣʝʢʫʣʘʤʠ ʩʫʙʩʪʨʘʪʫ.  

 

 
 

ʈʠʩʫʥʦʢ 2.1 ï ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʨʝʘʢʮʽʾ (V)  

ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʫʙʩʪʨʘʪʫ ([S]) 

 

ʅʘʙʣʠʞʝʥʥʷ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʨʝʘʢʮʽʾ 

(Vmax) ʙʝʟ ʧʦʜʘʣʴʰʦʾ ʟʤʽʥʠ ʮʽʻʾ ʰʚʠʜʢʦʩʪʽ ʦʟʥʘʯʘʻ, ʱʦ ʚʩʽ 

ʘʢʪʠʚʥʽ ʮʝʥʪʨʠ ʤʦʣʝʢʫʣ ʬʝʨʤʝʥʪʫ ʟʘʡʥʷʪʽ ʽ ʧʦʜʘʣʴʰʝ 
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ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʥʝʤʦʞʣʠʚʝ ï ʚʦʥʘ ʜʦʩʷʛʣʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ (ʝʬʝʢʪ ʥʘʩʠʯʝʥʥʷ).  

ɼʣʷ ʢʦʞʥʦʛʦ ʬʝʨʤʝʥʪʫ ʽʩʥʫʻ ʩʚʦʻ ʦʧʪʠʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʨʅ (ʨʅʦʧʪ) ï ʮʝ ʪʘʢʝ ʨʅ, ʟʘ ̫ʢʦʛʦ ʰʚʠʜʢʽʩʪʴ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʨʝʘʢʮʽʾ ʦʧʪʠʤʘʣʴʥʘ. ɿʘ ʚʽʜʭʠʣʝʥʥ ̫ ʚʽʜ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʅ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʫ ʟʥʠʞʫʻʪʴʩʷ, ʥʘʚʽʪʴ 

ʜʦ ʤʽʥʽʤʫʤʫ ʟʘ ʟʥʘʯʥʠʭ ʟʤʽʥ ʨʝʘʢʮʽʾ ʩʝʨʝʜʦʚʠʱʘ.  

ɿʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʨʝʘʢʮʽʾ ʟʘʣʝʞʥʦ 

ʚʽʜ ʟʥʘʯʝʥʴ ʨʅ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʬʝʨʤʝʥʪʽʚ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ 

ʤʘʶʪʴ ʟʘʛʘʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʷʢʽ ʽʣʶʩʪʨʦʚʘʥʽ ʥʘ ʛʨʘʬʽʢʫ 

(ʨʠʩ. 2.2). 

 

 
 

 

ʈʠʩʫʥʦʢ 2.2 ï ɿʘʣʝʞʥʽʩʪʴ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʫ  

ʚʽʜ ʨʅ ʩʝʨʝʜʦʚʠʱʘ 

 

ʂʦʞʝʥ ʬʝʨʤʝʥʪ ʤʘʻ ʩʚʦʻ ʨʅʦʧʪ. ɼʣʷ ʙʽʣʴʰʦʩʪʽ 

ʬʝʨʤʝʥʪʽʚ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʮʽ ʟʥʘʯʝʥʥʷ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʤʝʞʘʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʟʥʘʯʝʥʴ ï ʨʅ 6ï7, ʘʣʝ ʻ ʡ ʽʩʪʦʪʥʽ 

ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʠʭ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʘʨʛʽʥʘʟʠ ʦʧʪʠʤʘʣʴʥʠʤ 

ʻ ʨʅ 9ï9,5, ʘ ʜʣʷ ʧʝʧʩʠʥʫ ï 1,5ï2.  
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ʋ ʬʝʨʤʝʥʪʘʪʠʚʥʦʤʫ ʢʘʪʘʣʽʟʽ, ʷʢ ʽ ʚ ʟʚʠʯʘʡʥʦʤʫ 

ʭʽʤʽʯʥʦʤʫ, ʪʝʤʧʝʨʘʪʫʨʘ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʭʦʜʞʝʥʥʷ 

ʨʝʘʢʮʽʾ. ɿʘ ʧʽʜʚʠʱʝʥʥ̫ ʪʝʤʧʝʨʘʪʫʨʠ ʟʨʦʩʪʘʻ ʰʚʠʜʢʽʩʪʴ 

ʨʫʭʫ ʤʦʣʝʢʫʣ ʩʫʙʩʪʨʘʪʫ, ʘ ʪʘʢʦʞ ʽ ʡʤʦʚʽʨʥʽʩʪʴ 

ʢʘʪʘʣʽʪʠʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ. ɸʣʝ ʜʣʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ 

ʢʘʪʘʣʽʟʫ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʻ ʚʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 

ʢʦʥʬʦʨʤʘʮʽʡʥʽ ʟʤʽʥʠ ʚ ʤʦʣʝʢʫʣʽ ʙʽʣʢʘ-ʬʝʨʤʝʥʪʫ ʽ ʥʘ 

ʩʪʨʫʢʪʫʨʫ ʘʢʪʠʚʥʦʛʦ ʮʝʥʪʨʘ ʬʝʨʤʝʥʪʫ.  

ʂʦʞʝʥ ʬʝʨʤʝʥʪ ʤʘʻ ʦʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ t ʦʉ, ʟʘ 

ʷʢʠʭ ʰʚʠʜʢʽʩʪʴ ʨʝʘʢʮʽʾ ʤʘʢʩʠʤʘʣʴʥʘ, ï ʮʝ ʪʝʤʧʝʨʘʪʫʨʥʠʡ 

ʦʧʪʠʤʫʤ (t ʦʉʦʧʪ). ʅʘ ʨʠʩʫʥʢʫ 2.3 ʥʘʚʝʜʝʥʠʡ ʛʨʘʬʽʢ 

ʟʘʣʝʞʥʦʩʪʽ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʫ ʚʽʜ t ʦʉ.  

 

 
 

ʈʠʩʫʥʦʢ 2.3 ï ɿʘʣʝʞʥʽʩʪʴ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʫ  

ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ 

 

ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʬʝʨʤʝʥʪʽʚ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʚʽʥ  ̒ʚ 

ʤʝʞʘʭ 37ï38 ʦʉ. ɿʘ ʧʽʜʚʠʱʝʥʥ ̫ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʱʝ 

ʟʘʟʥʘʯʝʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʦʧʪʠʤʫʤʫ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʚ ʤʦʣʝʢʫʣʽ ʬʝʨʤʝʥʪʫ ʽ ʚ ʡʦʛʦ ʘʢʪʠʚʥʦʤʫ 

ʮʝʥʪʨʽ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ. ɹʽʣʴʰʽʩʪʴ 

ʬʝʨʤʝʥʪʽʚ ʽʥʘʢʪʠʚʫʶʪʴʩʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 40ï50 ʦʉ. ɿʥʘʯʥʝ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʢʣʠʢʘʻ ʥʘʚʽʪʴ ʜʝʥʘʪʫʨʘʮʽʶ 
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ʤʦʣʝʢʫʣ ʙʽʣʢʘ-ʬʝʨʤʝʥʪʫ ʟ ʧʦʚʥʦʶ ʚʪʨʘʪʦʶ ʢʘʪʘʣʽʪʠʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ. ɼʣʷ ʜʝʷʢʠʭ ʬʝʨʤʝʥʪʽʚ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʞʝ ʪʘʢʦʞ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʚʥʦʾ ʽʥʘʢʪʠʚʘʮʽʾ. 

 

2.4 ʆʜʠʥʠʮʽ ʪʘ ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʫ 

 

ɺ ʝʥʟʠʤʦʣʦʛʽʾ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʬʝʨʤʝʥʪʫ ʥʝ ʤʘʻ 

ʩʝʥʩʫ ʚ ʟʚô̫ ʟʢʫ ʟ ʪʠʤ, ʱʦ ʜʦʩʣʽʜʥʠʢʽʚ ʮʽʢʘʚʠʪʴ ʘʢʪʠʚʥʽʩʪʴ 

ʬʝʨʤʝʥʪʫ, ʘ ʥʝ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʤʦʣʝʢʫʣ (ʯʘʩʪʠʥʘ ʷʢʠʭ 

ʤʦʞʝ ʙʫʪʠ ʽʥʘʢʪʠʚʦʚʘʥʘ).  

ʆʩʥʦʚʥʠʤʠ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʶʚʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʻ: 

1 ʄʽʞʥʘʨʦʜʥʘ ʦʜʠʥʠʮʷ ʘʢʪʠʚʥʦʩʪʽ (ʄʆ) ʘʙʦ 

ʩʪʘʥʜʘʨʪʥʘ ʦʜʠʥʠʮʷ ï ʶʥʽʪ (U): 1 ʄʆ ʚʽʜʧʦʚʽʜʘʻ ʪʘʢʽʡ 

ʢʽʣʴʢʦʩʪʽ ʬʝʨʤʝʥʪʫ, ʷʢʝ ʢʘʪʘʣʽʟʫʻ ʧʝʨʝʪʚʦʨʝʥʥʷ 1 ʤʢʤʦʣʷ 

ʩʫʙʩʪʨʘʪʫ ʟʘ 1 ʭʚʠʣʠʥʫ ʟʘ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʨʦʙʦʪʠ 

ʬʝʨʤʝʥʪʫ (ʪʝʤʧʝʨʘʪʫʨʠ, ʨʅ, ʚʽʜʩʫʪʥʽʩʪʴ ʽʥʛʽʙʽʪʦʨʽʚ ʘʙʦ 

ʘʢʪʠʚʘʪʦʨʽʚ). 

2 ʂʘʪʘʣ ï ʥʦʚʘ ʦʜʠʥʠʮʷ, ʷʢʘ ʙʫʣʘ ʧʨʠʡʥʷʪʘ ʚ 

1973 ʨʦʮʽ: 1 ʢʘʪʘʣ (ʢʘʪ) ʚʽʜʧʦʚʽʜʘʻ ʪʘʢʽʡ ʢʽʣʴʢʦʩʪʽ 

ʢʘʪʘʣʽʟʘʪʦʨʘ, ʷʢʠʡ ʧʝʨʝʪʚʦʨʶʻ 1 ʤʦʣʴ ʩʫʙʩʪʨʘʪʫ ʟʘ 

1 ʩʝʢʫʥʜʫ. ʋ ʤʝʜʠʯʥʠʭ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʶ ʦʜʠʥʠʮʝʶ ʚʠʤʽʨʶʚʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʬʝʨʤʝʥʪʫ ʻ ʄʆ. 

3 ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʢʪʠʚʥʠʭ ʤʦʣʝʢʫʣ 
ʬʝʨʤʝʥʪʫ ʚ ʙʽʣʢʦʚʽʡ ʤʘʩʽ (ʥʘʧʨʠʢʣʘʜ, ʫʩʽʭ ʙʽʣʢʽʚ ʪʢʘʥʠʥʠ) 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʠʪʦʤʫ ʘʢʪʠʚʥʽʩʪʴ, ʷʢʘ ʜʦʨʽʚʥʶʻ 

ʢʽʣʴʢʦʩʪʽ ʦʜʠʥʠʮʴ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʫ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ 

1 ʤʛ ʙʽʣʢʘ. 

ɺ ʝʥʟʠʤʦʣʦʛʽʾ ʽʩʥʫʶʪʴ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ, 

ʢʦʨʠʩʪʫʶʯʠʩʴ ʷʢʠʤʠ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʤʝʪʦʜʠʢʫ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʙʫʜʴ-ʷʢʦʛʦ ʥʦʚʦʛʦ ʬʝʨʤʝʥʪʫ ʟ 

ʚʽʜʦʤʠʤʠ ʢʽʥʝʪʠʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ.  
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ɼʦ ʪʘʢʠʭ ʟʘʛʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ ʚʠʟʥʘʯʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ ʥʘʣʝʞʘʪʴ: 

1 ɸʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʫ ʚʠʤʽʨʶʶʪʴ ʟʘ ʰʚʠʜʢʽʩʪʶ 
ʥʘʢʦʧʠʯʝʥʥʷ ʧʨʦʜʫʢʪʫ ʨʝʘʢʮʽʾ ʘʙʦ ʟʥʠʢʥʝʥʥʷ ʩʫʙʩʪʨʘʪʫ ʚ 

ʨʝʘʢʮʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ; ʩʘʤʝ ʮʷ ʰʚʠʜʢʽʩʪʴ ʻ ʤʽʨʦʶ 

ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʫ. 

2 ɼʣʷ ʢʦʨʝʢʪʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʩʪʚʦʨʶʶʪʴ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʙʦʪʠ ʬʝʨʤʝʥʪʫ, ʷʢʽ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʜʣʷ ʢʦʞʥʦʛʦ ʬʝʨʤʝʥʪʫ: 

ï ʦʧʪʠʤʘʣʴʥʫ ʪʝʤʧʝʨʘʪʫʨʫ;  

ï ʦʧʪʠʤʘʣʴʥʫ ʨʅ (ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ 

ʙʫʬʝʨʠ); 

ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʫʙʩʪʨʘʪʫ ʥʝ ʧʦʚʠʥʥʘ ʣʽʤʽʪʫʚʘʪʠ 
ʰʚʠʜʢʽʩʪʴ ʨʝʘʢʮʽʾ, ʽ ʪʦʤʫ ʩʝʨʝʜʦʚʠʱʝ ʧʦʚʠʥʥʝ ʙʫʪʠ 

ʥʘʩʠʯʝʥʠʤ ʤʦʣʝʢʫʣʘʤʠ ʩʫʙʩʪʨʘʪʫ (ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦ) 

ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʨʝʘʢʮʽʾ; 

ï ʧʽʜ ʯʘʩ ʚʠʟʥʘʯʝʥʥ ̫ ʘʢʪʠʚʥʦʩʪʽ ʩʢʣʘʜʥʦʛʦ 

ʬʝʨʤʝʥʪʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʬʘʢʪʦʨʘ, 

ʷʢʠʡ ʧʦʪʨʽʙʥʦ ʜʦʜʘʪʠ ʪʘʢʦʞ ʜʦ ʥʘʩʠʯʝʥʥʷ. 

3 ɺʠʟʥʘʯʝʥʥʷ ʧʨʦʚʦʜʷʪʴ ʙʫʜʴ-ʷʢʠʤ ʟʨʫʯʥʠʤ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤ ʤʝʪʦʜʦʤ: ʢʦʣʦʨʠʤʝʪʨʠʯʥʠʤ, 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ, ʬʣʶʦʨʦʤʝʪʨʠʯʥʠʤ, 

ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʤ ʪʦʱʦ). 

 

2.5 ʈʝʛʫʣʷʮʽʷ ʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ 

 

ʌʝʨʤʝʥʪʠ ï ʮʝ ʢʘʪʘʣʽʟʘʪʦʨʠ, ʘʢʪʠʚʥʽʩʪʴ ʷʢʠʭ ʤʦʞʝ 

ʙʫʪʠ ʨʝʛʫʣʴʦʚʘʥʘ. ɹʽʣʴʰʽʩʪʴ ʬʝʨʤʝʥʪʽʚ ʤʦʞʫʪʴ 

ʟʚô̫ ʟʫʚʘʪʠʩʴ ʟ̔ ʤʘʣʠʤʠ ʤʦʣʝʢʫʣʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʥʘʟʚʫ 

ʤʦʜʠʬʽʢʘʪʦʨʠ (ʝʬʝʢʪʦʨʠ) ʽ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ 

ʬʝʨʤʝʥʪʘʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ: 

ï ʽʥʛʽʙʽʪʦʨʠ ï ʩʧʦʣʫʢʠ, ʱʦ ʛʘʣʴʤʫʶʪʴ ʘʢʪʠʚʥʽʩʪʴ 

ʬʝʨʤʝʥʪʫ; 
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ï ʘʢʪʠʚʘʪʦʨʠ ï ʩʧʦʣʫʢʠ, ʱʦ ʟʙʽʣʴʰʫʶʪʴ 

ʬʝʨʤʝʥʪʘʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ. 

ɺʽʜʧʦʚʽʜʥʦ ʨʝʟʫʣʴʪʘʪ ʜʽʾ ʽʥʛʽʙʽʪʦʨʽʚ ʤʘʻ ʥʘʟʚʫ 

ʽʥʛʽʙʫʚʘʥʥʷ, ʘʢʪʠʚʘʪʦʨʽʚ ï ʘʢʪʠʚʘʮʽʷ. 

ʅʘ ʨʠʩʫʥʢʫ 2.4 ʥʘʚʝʜʝʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʚʠʜʽʚ 

ʽʥʛʽʙʫʚʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ, ʷʢʝ ʤʦʞʝ ʙʫʪʠ ʷʢ 

ʟʚʦʨʦʪʥʠʤ, ʪʘʢ ʽ ʥʝʟʚʦʨʦʪʥʠʤ ʧʨʦʮʝʩʦʤ. 

 
ʈʠʩʫʥʦʢ 2.4 ï ɺʠʜʠ ʽʥʛʽʙʫʚʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ 

 

ʅʝʟʚʦʨʦʪʥʝ ʽʥʛʽʙʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʨʘʟʽ, 

ʷʢʱʦ ʽʥʛʽʙʽʪʦʨ ʤʽʮʥʦ ʟʚô̫ ʟʫʻʪʴʩʷ ʟ ʤʦʣʝʢʫʣʦʶ ʬʝʨʤʝʥʪʫ, 

ʱʦ ʚʠʢʣʠʢʘʻ ʥʝʟʚʦʨʦʪʥʫ ʚʪʨʘʪʫ ʘʢʪʠʚʥʦʩʪʽ. ʅʝʟʚʦʨʦʪʥʽ 

ʽʥʛʽʙʽʪʦʨʠ ʻ ʦʪʨʫʪʘʤʠ. 

ʇʨʠʢʣʘʜʦʤ ʥʝʟʚʦʨʦʪʥʦʛʦ ʽʥʛʽʙʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʜʽʷ 

ʦʪʨʫʡʥʦʾ ʨʝʯʦʚʠʥʠ ï ʜ̔̔ ʟʦʧʨʦʧʽʣʬʪʦʨʬʦʩʬʘʪʫ (ɼʌʌ).  

ɼʌʌ ʫʪʚʦʨʶʻ ʢʦʚʘʣʝʥʪʥʽ ʟʚô̫ ʟʢʠ ʟ̔ ʟʘʣʠʰʢʘʤʠ ʩʝʨʠʥʫ ʚ 

ʘʢʪʠʚʥʦʤʫ ʮʝʥʪʨʽ ʘʮʝʪʠʣʭʦʣʽʥʝʩʪʝʨʘʟʠ, ʙʽʦʣʦʛʽʯʥʦʶ 

ʬʫʥʢʮʽʻʶ ʷʢʦʾ ʻ ʨʦʟʱʝʧʣʝʥʥʷ ʥʝʡʨʦʤʝʜʽʘʪʦʨʘ 

ʘʮʝʪʠʣʭʦʣʽʥʫ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʘʮʝʪʠʣʭʦʣʽʥ 

ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚ ʩʠʥʘʧʩʘʭ ʽ çʦʪʨʫʶʻè ʦʨʛʘʥʽʟʤ. 

ɿʚʦʨʦʪʥʝ ʽʥʛʽʙʫʚʘʥʥʷ ʚʣʘʩʪʠʚʝ ʜʣʷ ʟʥʘʯʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʬʝʨʤʝʥʪʽʚ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʜʣʷ ʷʢʠʭ, ʧʨʠ ʨʽʟʥʠʭ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ, ʥʝʦʙʭʽʜʥʘ ʟʤʽʥʘ ʘʢʪʠʚʥʦʩʪʽ. 

ɯʥʛʽʙʫʚʘʥʥʷ 

ʅʝʟʚʦʨʦʪʥʝ   ɿʚʦʨʦʪʥʝ 

ʂʦʥʢʫʨʝʥʪʥʝ  ʅʝʢʦʥʢʫʨʝʥʪʥʝ 
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ɿʚʦʨʦʪʥʝ ʽʥʛʽʙʫʚʘʥʥʷ  ̒ ʜʚʦʭ ʚʠʜʽʚ: ʢʦʥʢʫʨʝʥʪʝ ʪʘ 

ʥʝʢʦʥʢʫʨʝʥʪʥʝ (ʨʠʩ. 2.4).  

ʂʦʥʢʫʨʝʥʪʥʝ ʽʥʛʽʙʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʘʟʽ, ʷʢʱʦ 

ʤʦʣʝʢʫʣʘ ʽʥʛʽʙʽʪʦʨʘ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʧʦʜʽʙʥʘ ʜʦ ʤʦʣʝʢʫʣʠ 

ʩʫʙʩʪʨʘʪʫ ʽ ʢʦʥʢʫʨʫʻ ʟ ʥʠʤ ʟʘ ʘʢʪʠʚʥʠʡ ʮʝʥʪʨ ʬʝʨʤʝʥʪʫ. ʋ 

ʨʘʟʽ ʷʢʱʦ ʚ ʩʝʨʝʜʦʚʠʱʽ ʟʥʘʭʦʜʷʪʴʩʷ ʤʦʣʝʢʫʣʠ ʽʥʛʽʙʽʪʦʨʫ, 

ʚʦʥʠ ʟʚô̫ ʟʫʶʪʴʩʷ ʟ ʘʢʪʠʚʥʠʤ ʮʝʥʪʨʦʤ ʪʘ ʧʝʨʝʰʢʦʜʞʘʶʪʴ 

ʟʚô̫ ʟʫʚʘʥʥʶ ʤʦʣʝʢʫʣ ʩʫʙʩʪʨʘʪʫ.  

ɿʥʷʪʠ ʮʝʡ ʚʠʜ ʽʥʛʽʙʫʚʘʥʥʷ ʤʦʞʥʘ ʥʘʜʣʠʰʢʦʤ 

ʩʫʙʩʪʨʘʪʫ, ʪʦʙʪʦ ʚʥʝʩʝʥʥʷ ʚ ʩʝʨʝʜʦʚʠʱʝ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʩʫʙʩʪʨʘʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʤʦʣʝʢʫʣʠ ʩʫʙʩʪʨʘʪʫ 

ʚʠʪʽʩʥʷʶʪʴ ʤʦʣʝʢʫʣʠ ʽʥʛʽʙʽʪʦʨʫ ʟ ʘʢʪʠʚʥʦʛʦ ʮʝʥʪʨʫ 

ʬʝʨʤʝʥʪʫ. ʅʘʧʨʠʢʣʘʜ, ʚ ʨʘʟʽ ʦʪʨʫʻʥʥ ̫ ʤʝʪʘʥʦʣʦʤ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʥʘʯʥʽ ʜʦʟʠ ʝʪʘʥʦʣʫ, ʷʢʠʡ ʻ ʩʫʙʩʪʨʘʪʦʤ 

ʜʣʷ ʘʣʢʦʛʦʣʴʜʝʛʽʜʨʦʛʝʥʘʟʠ (ɸɼɻ). ʄʝʪʘʥʦʣ ï ʮʝ ʦʪʨʫʪʘ, ʷʢʘ 

ʜʽʻ ʥʘ ʥʝʨʚʦʚʫ ʽ ʩʫʜʠʥʥʫ ʩʠʩʪʝʤʠ. ɼʦʟʘ 30 ʤʣ ʚʚʘʞʘʻʪʴʩʷ 

ʣʝʪʘʣʴʥʦʶ. ʋ ʨʘʟʽ ʦʪʨʫʻʥʥʷ ʤʝʪʘʥʦʣ ʙʣʦʢʫʻ ʘʢʪʠʚʥʠʡ 

ʮʝʥʪʨ ɸɼɻ, ʪʦʤʫ ʱʦ ʟʘ ʙʫʜʦʚʦʶ ʧʦʜʽʙʥʠʡ ʜʦ ʝʪʘʥʦʣʫ. 

ʅʘʜʣʠʰʦʢ ʝʪʘʥʦʣʫ (ʜʽʻ ʷʢ ʘʥʪʠʜʦʪ) ʟʥʽʤʘʻ ʽʥʛʽʙʫʚʘʥʥʷ ʽ ʟʘ 

ʚʯʘʩʥʦʾ ʜʦʧʦʤʦʛʠ ʩʧʨʠʷʻ ʦʜʫʞʘʥʥʶ ʧʘʮʽʻʥʪʘ. 

ʂʦʥʢʫʨʝʥʪʥʠʤʠ ʽʥʛʽʙʽʪʦʨʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʤʦʣʝʢʫʣʠ 

ʝʢʟʦʛʝʥʥʦʛʦ ʪʘ ʝʥʜʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʆʩʢʽʣʴʢʠ ʚʦʥʠ 

ʧʦʜʽʙʥʽ ʟʘ ʙʫʜʦʚʦʶ ʜʦ ʤʦʣʝʢʫʣ ʩʫʙʩʪʨʘʪʫ, ʾʭ ʱʝ ʥʘʟʠʚʘʶʪʴ 

ʘʥʪʠʤʝʪʘʙʦʣʽʪʘʤʠ.  

ʅʝʢʦʥʢʫʨʝʥʪʥʝ ʽʥʛʽʙʫʚʘʥʥʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʟʚô̫ ʟʫʚʘʥʥʷ ʤʦʣʝʢʫʣʠ ʽʥʛʽʙʽʪʦʨʫ 

ʥʝ ʟ ʘʢʪʠʚʥʠʤ ʮʝʥʪʨʦʤ, ʘ ʟ ʽʥʰʦʶ ʜʽʣʷʥʢʦʶ ʤʦʣʝʢʫʣʠ 

ʙʽʣʢʘ-ʬʝʨʤʝʥʪʫ. ʆʩʢʽʣʴʢʠ ʽʥʛʽʙʽʪʦʨ ʥʝ ʚʧʣʠʚʘʻ ʥʘ 

ʟʚô̫ ʟʫʚʘʥʥʷ ʬʝʨʤʝʥʪʫ ʟ̔ ʩʫʙʩʪʨʘʪʦʤ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʤʦʞʝ 

ʫʪʚʦʨʠʪʠʩʷ ʧʦʪʨʽʡʥʠʡ ʢʦʤʧʣʝʢʩ ʬʝʨʤʝʥʪʫ (ɽ), ʩʫʙʩʪʨʘʪʫ 

(S) ʪʘ ʽʥʛʽʙʽʪʦʨʫ (I): 

ɽ + S + I ź ESI. 

ʄʝʭʘʥʽʟʤ ʽʥʛʽʙʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʽʩʣʷ 

ʪʘʢʦʛʦ ʟʚô̫ ʟʫʚʘʥʥʷ ʚʽʜʙʫʚʘʶʪʩɹʷ ʢʦʥʬʦʨʤʘʮʽʡʥʽ ʟʤʽʥʠ ʚ 
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ʘʢʪʠʚʥʦʤʫ ʮʝʥʪʨʽ, ʷʢʠʡ ʫ ʧʦʜʘʣʴʰʦʤʫ ʥʝ ʤʦʞʝ ʥʦʨʤʘʣʴʥʦ 

ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʪʘ ʧʝʨʝʪʚʦʨʶʚʘʪʠ S ʥʘ ʈ. ɿʘ ʙʫʜʦʚʦʶ 

ʥʝʢʦʥʢʫʨʝʥʪʥʠʡ ʽʥʛʽʙʽʪʦʨ ʥʝ ʧʦʜʽʙʥʠʡ ʜʦ ʤʦʣʝʢʫʣʠ 

ʩʫʙʩʪʨʘʪʫ, ʪʦʤʫ ʟʥʷʪʠ ʮʝʡ ʚʠʜ ʽʥʛʽʙʫʚʘʥʥʷ ʥʘʜʣʠʰʢʦʤ 

ʩʫʙʩʪʨʘʪʫ ʥʝʤʦʞʣʠʚʦ. 

 

2.6 ɯʟʦʬʝʨʤʝʥʪʠ 

 

ɯʟʦʬʝʨʤʝʥʪʠ (ʽʟʦʟʠʤʠ) ï ʮʝ ʤʥʦʞʠʥʥʽ ʛʝʥʝʪʠʯʥʦ 

ʜʝʪʝʨʤʽʥʦʚʘʥʽ ʬʦʨʤʠ ʦʜʥʦʛʦ ʬʝʨʤʝʥʪʫ, ʱʦ ʢʘʪʘʣʽʟʫʶʪʴ 

ʦʜʥʫ ʡ ʪʫ ʩʘʤʫ ʭʽʤʽʯʥʫ ʨʝʘʢʮʽʶ, ʘʣʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ 

ʙʫʜʦʚʦʶ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ, ʽʤʫʥʦʣʦʛʽʯʥʠʤʠ ʪʘ 

ʢʘʪʘʣʽʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʃʠʰʝ ʬʝʨʤʝʥʪʠ ʟ 

ʯʝʪʚʝʨʪʠʥʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʤʦʞʫʪʴ ʤʘʪʠ ʽʟʦʬʝʨʤʝʥʪʥʽ 

ʬʦʨʤʠ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʤʙʽʥʘʮʽʡ ʨʽʟʥʠʭ 

ʩʫʙʦʜʠʥʠʮʴ. ʅʘʷʚʥʽʩʪʴ ʪʘ ʚʤʽʩʪ ʽʟʦʬʝʨʤʝʥʪʽʚ ʫ ʪʢʘʥʠʥʘʭ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʝʪʘʙʦʣʽʟʤʫ ʚ ʥʽʡ. ʊʦʤʫ 

ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʽʟʦʬʝʨʤʝʥʪʽʚ ʚ ʢʨʦʚʽ ʫʩʧʽʰʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ ʚʥʫʪʨʽʰʥʽʭ 

ʦʨʛʘʥʽʚ. ʂʣʘʩʠʯʥʠʤ ʧʨʠʢʣʘʜʦʤ ʽʟʦʬʝʨʤʝʥʪʽʚ ʻ ʽʟʦʬʝʨʤʝʥʪʠ 

ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ (ʃɼɻ). ʄʦʣʝʢʫʣʘ ʃɼɻ ʤʽʩʪʠʪʴ 

ʯʦʪʠʨʠ ʩʫʙʦʜʠʥʠʮʽ ʜʚʦʭ ʚʠʜʽʚ: ʄ (ʚʽʜ ʘʥʛʣ. muscle ï ʤô̫ ʟ) 

ʪʘ ʅ (ʚʽʜ ʘʥʛʣ. heart ï ʩʝʨʮʝ). ʂʦʤʙʽʥʘʮʽʷ ʮʠʭ ʣʘʥʮʶʛʽʚ ʜʘʻ 

ʧô̫ ʪʴ ʽʟʦʬʝʨʤʝʥʪʽʚ: 

 

ʅʘʟʚʘ 

ʽʟʦʬʝʨʤʝʥʪʫ 
ʉʪʨʫʢʪʫʨʘ ʇʝʨʝʚʘʞʥʘ ʣʦʢʘʣʽʟʘʮʽʷ 

ʃɼɻ1 ʅʅʅʅ (ʅ4) ʉʝʨʮʝ, ʥʠʨʢʠ, ʝʨʠʪʨʦʮʠʪʠ 

ʃɼɻ2 ʅʅʅʄ (ʅ3ʄ) ʉʝʨʮʝ, ʥʠʨʢʠ, ʝʨʠʪʨʦʮʠʪʠ 

ʃɼɻ3 ʅʅʄʄ (ʅ2ʄ2) ʃʝʛʝʥʽ 

ʃɼɻ4 ʅʄʄʄ (ʅʄ3) ʄô̫ ʟʠ, ʧʝʯʽʥʢʘ 

ʃɼɻ5 ʄʄʄʄ (ʄ4) ʄô̫ ʟʠ, ʧʝʯʽʥʢʘ 
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ʃɼɻ ï ʮʝ ʧʦʰʠʨʝʥʠʡ ʬʝʨʤʝʥʪ, ʘʢʪʠʚʥʽʩʪʴ ʷʢʦʛʦ 

ʥʘʡʙʽʣʴʰʘ ʚ ʩʝʨʮʽ, ʧʝʯʽʥʮʽ, ʥʠʨʢʘʭ, ʤô̫ ʟʘʭ. ɿʘ ʨʫʡʥʫʚʘʥʥʷ 

ʢʣʽʪʠʥ ʬʝʨʤʝʥʪ ʧʦʪʨʘʧʣʷʻ ʚ ʢʨʦʚ ʽ ʡʦʛʦ ʘʢʪʠʚʥʽʩʪʴ ʫ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʦʞʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʚʘʪʠʩʷ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʨʽʟʥʦʾ ʣʦʢʘʣʽʟʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʫ ʨʘʟʽ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʘʢʪʠʚʥʦʩʪʽ 

ʃɼɻ1 ʽ ʃɼɻ2, ʧʨʠʯʦʤʫ ʚʽʜʥʦʰʝʥʥʷ ʃɼɻ1 / ʃɼɻ2 > 1. ʋ ʨʘʟʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʧʝʯʽʥʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʘʢʪʠʚʥʦʩʪʽ ʃɼɻ4 ʽ ʃɼɻ5.  

ɯʟʦʬʝʨʤʝʥʪʥʽ ʬʦʨʤʠ ʽʩʥʫʶʪʴ ʪʘʢʦʞ ʜʣʷ 

ʢʨʝʘʪʠʥʬʦʩʬʦʢʽʥʘʟʠ (ʂʌʂ), ʷʢʘ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʤʘʻ ʜʚʽ 

ʩʫʙʦʜʠʥʠʮʽ ʨʽʟʥʠʭ ʪʠʧʽʚ ʄ (ʚʽʜ. ʘʥʛʣ. muscle ï ʤô̫ ʟ) ʽ ɺ (ʚʽʜ 

ʘʥʛʣ. brain ï ʤʦʟʦʢ). ʂʦʤʙʽʥʘʮʽʷ ʮʠʭ ʧʨʦʪʦʤʝʨʽʚ ʜʘʻ ʪʨʠ 

ʽʟʦʬʝʨʤʝʥʪʠ: ʂʌʂ-ʄʄ (ʩʢʝʣʝʪʥʽ ʤô̫ʟʠ), ʂʌʂ-ʄɺ 

(ʤʽʦʢʘʨʜ), ʂʌʂ-ɺɺ (ʤʦʟʦʢ).  

ɽʥʟʠʤʦʜʽʘʛʥʦʩʪʠʢʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ  

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ ʫ 

ʙʽʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥʘʭ ʣʶʜʠʥʠ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʘʛʥʦʟʫ. 

ʅʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʬʝʨʤʝʥʪʽʚ ʢʨʦʚʽ. 

ʌʝʨʤʝʥʪʠ ʢʨʦʚʽ ʫʤʦʚʥʦ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʛʨʫʧʠ: 

1 ɯʥʜʠʢʘʪʦʨʥʽ (ʢʣʽʪʠʥʥʽ, ʤʘʨʢʝʨʥʽ) ʬʝʨʤʝʥʪʠ ï 

ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ ʢʣʽʪʠʥʘʭ ʪʢʘʥʠʥ, ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʢʨʦʚ ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʨʽʥʥʷ ʪʘ ʨʫʡʥʘʮʽʾ ʢʣʽʪʠʥ ʘʙʦ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʥʠʢʣʠʚʦʩʪʽ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ. 

ʋ ʢʨʦʚʽ ʟʥʘʭʦʜʠʪʴʩʷ ʜʝʢʽʣʴʢʘ ʜʝʩʷʪʢʽʚ ʽʥʜʠʢʘʪʦʨʥʠʭ 

ʬʝʨʤʝʥʪʽʚ. ʋ ʥʦʨʤʽ ʢʣʽʪʠʥʥʽ ʬʝʨʤʝʥʪʠ ʚ ʢʨʦʚʽ ʤʘʶʪʴ 

ʥʝʚʝʣʠʢʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʥʝ ʚʠʢʦʥʫʶʪʴ ʩʧʝʮʠʬʽʯʥʠʭ 

ʬʫʥʢʮʽʡ. ʇʽʜ ʯʘʩ ʥʘʜʭʦʜʞʝʥʥ ̫ʚ ʢʨʦʚ ʚʦʥʠ ʽʥʘʢʪʠʚʫʶʪʴʩʷ  

ʧʨʦʪʝʘʟʘʤʠ ʩʠʨʦʚʘʪʢʠ ʪʘ ʪʢʘʥʠʥ. ɸʢʪʠʚʥʽʩʪʴ ʮʠʭ 

ʬʝʨʤʝʥʪʽʚ ʧʽʜʚʠʱʫʻʪʴʩʷ ʟʘ ʫʨʘʞʝʥʥ ̫ ʦʨʛʘʥʽʚ, ʢʦʣʠ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʪʫʞʥʘ ʨʫʡʥʘʮʽʷ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ. 
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ʌʝʨʤʝʥʪʠ ʮʽʻʾ ʛʨʫʧʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʥʝʩʧʝʮʠʬʽʯʥʽ ʪʘ 

ʦʨʛʘʥʦʩʧʝʮʠʬʽʯʥʽ.  

ʅʝʩʧʝʮʠʬʽʯʥʽ ʽʥʜʠʢʘʪʦʨʥʽ ʬʝʨʤʝʥʪʠ ʢʘʪʘʣʽʟʫʶʪʴ 

ʫʥʽʚʝʨʩʘʣʴʥʽ ʨʝʘʢʮʽʾ ʤʝʪʘʙʦʣʽʟʤʫ ʪʘ ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ 

ʙʣ̔ʴʰʦʩʪʽ ʦʨʛʘʥʽʚ  ̔ ʪʢʘʥʠʥ. ʆʨʛʘʥʦʩʧʝʮʠʬʽʯʥʽ ʬʝʨʤʝʥʪʠ 

ʟʥʘʭʦʜʷʪʴʩʷ ʣʠʰʝ ʚ ʪʠʭ ʦʨʛʘʥʘʭ ʽ ʪʢʘʥʠʥʘʭ, ʜʝ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽ ʨʝʘʢʮʽʾ, ʚʣʘʩʪʠʚʽ ʣʠʰʝ ʜʣʷ ʢʣʽʪʠʥ 

ʮʴʦʛʦ ʦʨʛʘʥʫ. ʉʘʤʝ ʪʦʤʫ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʮʠʭ 

ʬʝʨʤʝʥʪʽʚ ʫ ʢʨʦʚʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʦʨʛʘʥʥʫ ʣʦʢʘʣʽʟʘʮʽʶ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

2 ʉʝʢʨʝʪʦʨʥʽ (ʧʣʘʟʤʦʩʧʝʮʠʬʽʯʥʽ) ʬʝʨʤʝʥʪʠ ï 

ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ ʧʝʯʽʥʮʽ, ʚʠʜʽʣʷʶʪʴʩʷ ʚ ʢʨʦʚ, ʜʝ ʚʠʢʦʥʫʶʪʴ 

ʧʝʚʥʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ (ʬʝʨʤʝʥʪʠ ʩʠʩʪʝʤʠ ʟʛʦʨʪʘʥʥʷ 

ʢʨʦʚʽ, ʬʽʙʨʽʥʦʣʽʟʫ, ʭʦʣʽʥʝʩʪʝʨʘʟʘ, ʮʝʨʫʣʦʧʣʘʟʤʽʥ, ʧʨʦʪʝʘʟʠ 

ʨʝʥʽʥ-ʘʥʛʽʦʪʝʥʟʠʥʦʚʦʾ ʪʘ ʢʘʣʝʢʨʝʾʥʦʚʦʾ ʩʠʩʪʝʤ ʪʦʱʦ). 

3 ɽʢʩʢʨʝʪʦʨʥʽ ʬʝʨʤʝʥʪʠ ï ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ ʧʝʯʽʥʮʽ, 

ʧʽʜʰʣʫʥʢʦʚʽʡ ʟʘʣʦʟʽ, ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʢʠʰʢʽʚʥʠʢʘ. ʇʦʷʚʘ 

ʮʠʭ ʬʝʨʤʝʥʪʽʚ ʫ ʢʨʦʚʽ ʧʦʚô̫ ʟʘʥʘ ʟ ʧʨʠʨʦʜʥʴʦʶ ʨʫʡʥʘʮʽʻʶ 

ʢʣʽʪʠʥʥʠʭ ʩʪʨʫʢʪʫʨ, ʚ ʷʢʠʭ ʚʦʥʠ ʫʪʚʦʨʶʶʪʴʩʷ (ʣʫʞʥʘ 

ʬʦʩʬʘʪʘʟʘ, ʣʝʡʮʠʥʘʤʽʥʦʧʝʧʪʠʜʘʟʘ, ʝʥʪʝʨʦʢʽʥʘʟʘ, ɻɻʊʇ, 

ʪʨʠʧʩʠʥ, ʣʽʧʘʟʘ ʪʘ ʽʥ.). 
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3 ʆɹʄɯʅ ʈɽʏʆɺʀʅ ʊɸ ɽʅɽʈɻɯɰ 

 

ɺ ʦʨʛʘʥʽʟʤʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟʣʽʯ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ, 

ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʪʨʠʤʘʥʥʷ ʡʦʛʦ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. 

ʄʝʪʘʙʦʣʽʟʤ (ʦʙʤʽʥ ʨʝʯʦʚʠʥ) ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʙʽʦʭʽʤʽʯʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ ʚ ʦʨʛʘʥʽʟʤʽ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ ʪʘ ʝʥʝʨʛʽʻʶ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʡʦʛʦ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʤʽʥʘ çʤʝʪʘʙʦʣʽʟʤè ʤʦʞʝ ʙʫʪʠ ʚ 

ʙʽʣʴʰ ʨʦʟʰʠʨʝʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʡ ʦʟʥʘʯʘʪʠ ʩʫʢʫʧʥʽʩʪʴ ʫʩʽʭ 

ʨʝʘʢʮʽʡ ʚʽʜ ʤʦʤʝʥʪʫ ʥʘʜʭʦʜʞʝʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʪʘ ʚʠʚʝʜʝʥʥʷ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʦʙʤʽʥʫ. ɺ 

ʮʴʦʤʫ ʨʘʟʽ ʤʝʪʘʙʦʣʽʟʤ ʧʝʨʝʜʙʘʯʘʻ ʪʘʢʽ ʧʦʩʣʽʜʦʚʥʽ ʩʪʘʜʽʾ: 

1) ʥʘʜʭʦʜʞʝʥʥʷ ʙʽʣʢʽʚ, ʣʽʧʽʜʽʚ, ʚʫʛʣʝʚʦʜʽʚ, 

ʥʝʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟ ʧʨʦʜʫʢʪʘʤʠ ʭʘʨʯʫʚʘʥʥʷ; 

2) ʧʝʨʝʪʨʘʚʣʶʚʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʜʦ 

ʙʽʣʴʰ ʧʨʦʩʪʠʭ ʪʘ ʾʭ ʫʩʤʦʢʪʫʚʘʥʥʷ ʚ ʐʂʊ; 

3) ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʩʧʦʣʫʢ ʢʨʦʚôʁ  ʚʽʜ ʐʂʊ ʜʦ 

ʢʣʽʪʠʥ ʦʨʛʘʥʽʟʤʫ; 

4) ʙʽʦʭʽʤʽʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʢʣʽʪʠʥʘʭ ʨʽʟʥʠʭ 

ʦʨʛʘʥʽʚ ʪʘ ʩʠʩʪʝʤ, ʟʦʢʨʝʤʘ ʟ ʫʪʚʦʨʝʥʥʷʤ ʢʽʥʮʝʚʠʭ 

ʧʨʦʜʫʢʪʽʚ; 

5) ʝʢʩʢʨʝʮʽʷ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʦʙʤʽʥʫ (ʉʆ2, 

NH3, ʩʝʯʦʚʠʥʠ, ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ, ʢʦʥôʁ ʛʘʪʽʚ ʪʦʱʦ). 

ʇʨʦʪʝ ʥʘʡʯʘʩʪʽʰʝ ʧʽʜ ʮʠʤ ʧʦʥʷʪʪʷʤ ʨʦʟʫʤʽʶʪʴ 

ʧʨʦʤʽʞʥʠʡ ʦʙʤʽʥ (ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʡ), ʱʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʢʣʽʪʠʥʘʭ, ʪʦʙʪʦ ʩʫʢʫʧʥʽʩʪʴ 

ʫʩʽʭ ʭʽʤʽʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʢʣʽʪʠʥ ʦʨʛʘʥʽʟʤʫ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʚʠʜʽʣʷʶʪʴ ʤʝʪʘʙʦʣʽʟʤ ʙʽʣʢʽʚ, ʤʝʪʘʙʦʣʽʟʤ 

ʚʫʛʣʝʚʦʜʽʚ, ʤʝʪʘʙʦʣʽʟʤ ʥʫʢʣʝʦʪʠʜʽʚ ʪʦʱʦ.  

ʋ ʢʣʽʪʠʥʘʭ ʦʨʛʘʥʽʟʤʫ ʬʫʥʢʮʽʦʥʫʶʪʴ ʨʽʟʥʽ 

ʤʝʪʘʙʦʣʽʯʥʽ ʰʣʷʭʠ. ʄʝʪʘʙʦʣʽʯʥʠʡ ʰʣʷʭ ï ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʙʽʦʭʽʤʽʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʧʦʚô̫ ʟʘʥʠʭ ʟʽ ʩʧʝʮʠʬʽʯʥʠʤ 

ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʩʧʦʣʫʢ ʫ ʥʝʦʙʭʽʜʥʽ ʧʨʦʜʫʢʪʠ (ʤʝʪʘʙʦʣʽʪʠ). 
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ɸʥʘʙʦʣʽʟʤ (anabole ï ʚʽʜ ʛʨʝʮ. ʧʽʜʡʦʤ) ï ʩʫʢʫʧʥʽʩʪʴ 

ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʩʠʥʪʝʟʫ ʩʢʣʘʜʥʠʭ ʙʽʦʤʦʣʝʢʫʣ ʟ̔ 

ʙʽʣʴʰ ʧʨʦʩʪʠʭ. ʂʘʪʘʙʦʣʽʟʤ (katabole ï ʚʽʜ ʛʨʝʮ. ʨʫʡʥʘʮʽʷ) 

ï ʩʫʢʫʧʥʽʩʪʴ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʨʦʟʱʝʧʣʝʥʥʷ ʩʢʣʘʜʥʠʭ 

ʤʦʣʝʢʫʣ ʜʦ ʙʽʣʴʰ ʧʨʦʩʪʠʭ, ʟʦʢʨʝʤʘ ʜʦ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ 

ʦʙʤʽʥʫ. ɸʤʬʽʙʦʣʽʟʤ ï ʧʨʦʮʝʩ ʢʘʪʘʙʦʣʽʟʤʫ, ʧʨʦʤʽʞʥʽ 

ʤʝʪʘʙʦʣʽʪʠ ʷʢʦʛʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʩʠʥʪʝʟʫ 

(ʜʣʷ ʘʥʘʙʦʣʽʟʤʫ) ʽʥʰʠʭ ʩʧʦʣʫʢ.  

 

3.1 ʄʦʣʝʢʫʣʷʨʥʽ ʦʩʥʦʚʠ ʙʽʦʝʥʝʨʛʝʪʠʢʠ 

 

ɹʽʦʝʥʝʨʛʝʪʠʢʘ ï ʮʝ ʨʦʟʜʽʣ ʙʽʦʭʽʤʽʾ, ʷʢʠʡ ʚʠʚʯʘʻ 

ʤʦʣʝʢʫʣʷʨʥʽ ʦʩʥʦʚʠ ʧʨʦʜʫʢʮʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ, 

ʤʦʣʝʢʫʣʷʨʥʽ ʬʦʨʤʠ ʾʾ ʘʢʫʤʫʣʷʮʽʾ ʚ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʘʭ. ɸʊʌ 

ï ʮʝ ʫʥʽʚʝʨʩʘʣʴʥʝ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ ʜʣʷ ʚʩʽʭ ʝʥʜʝʨʛʦʥʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʽʟʤʽ (ʨʠʩ. 3.1).  

ʉʠʥʪʝʟ ɸʊʌ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʜʚʦʭ ʦʩʥʦʚʥʠʭ 

ʧʨʦʮʝʩʽʚ ï ʦʢʠʩʥʦʛʦ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʪʘ ʩʫʙʩʪʨʘʪʥʦʛʦ 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ. 

ʆʢʠʩʥʝ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ï ʧʨʦʮʝʩ ʩʠʥʪʝʟʫ ɸʊʌ ʧʨʠ 

ʦʢʠʩʥʝʥʥʽ ʩʫʙʩʪʨʘʪʽʚ ʟʘ ʫʯʘʩʪ ̔ ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ 

ʤʽʪʦʭʦʥʜʨʽʡ. ʈʝʘʢʮʽʾ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʚʠʢʣʶʯʥʦ ʚ ʘʝʨʦʙʥʠʭ ʫʤʦʚʘʭ. ʉʫʙʩʪʨʘʪʥʝ 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ï ʧʨʦʮʝʩ ʩʠʥʪʝʟʫ ɸʊʌ, ʷʢʠʡ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʷʢ ʨʝʟʫʣʴʪʘʪ ʨʦʟʱʝʧʣʝʥʥʷ ʩʫʙʩʪʨʘʪʽʚ ʙʝʟ ʫʯʘʩʪʽ ʜʠʭʘʣʴʥʦʛʦ 

ʣʘʥʮʶʛʘ ʤʽʪʦʭʦʥʜʨʽʡ. ʋ ʮʴʦʤʫ ʨʘʟʽ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʩʫʙʩʪʨʘʪʫ ʚ ʧʨʦʜʫʢʪ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷʤ 

ɸɼʌ ʟ ʫʪʚʦʨʝʥʥʷʤ ɸʊʌ. ʎʝʡ ʧʨʦʮʝʩ ʤʦʞʣʠʚʠʡ ʷʢ ʚ 

ʘʝʨʦʙʥʠʭ, ʪʘʢ ʽ ʘʥʘʝʨʦʙʥʠʭ ʫʤʦʚʘʭ.  

ɿ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʛʦ ʧʦʛʣʷʜʫ ʚʩʽ ʘʥʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ 

ʻ ʝʥʜʝʨʛʦʥʽʯʥʠʤʠ, ʪʦʙʪʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟ ʧʦʛʣʠʥʘʥʥʷʤ 

ʝʥʝʨʛʽʾ (ʨʝʘʢʮʽʾ ʩʠʥʪʝʟʫ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ). ɺʽʜʧʦʚʽʜʥʦ 

ʢʘʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ ï ʮʝ ʝʢʟʝʨʛʦʥʽʯʥʽ, ʪʦʙʪʦ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʠʜʽʣʝʥʥʷʤ ʝʥʝʨʛʽʾ, ʷʢʘ ʘʢʫʤʫʣʶʻʪʴʩʷ ʫ 
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ʚʠʩʦʢʦʝʥʝʨʛʝʪʠʯʥʠʭ (ʤʘʢʨʦʝʨʛʽʯʥʠʭ) ʩʧʦʣʫʢʘʭ (ʥʘʧʨʠʢʣʘʜ, 

ɸʊʌ, ʢʨʝʘʪʠʥʬʦʩʬʘʪ ʪʦʱʦ); ʮʽ ʩʧʦʣʫʢʠ ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʥʘʙʦʣʽʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. ʄʦʜʝʣʽ ʙʫʜʦʚʠ ʙʽʦʤʝʤʙʨʘʥ 

 

 

ʈʠʩʫʥʦʢ 3.1 ï ʐʣʷʭʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ɸʊʌ 

 

ʊʦʙʪʦ ʤʽʞ ʢʘʪʘʙʦʣʽʟʤʦʤ ʪʘ ʘʥʘʙʦʣʽʟʤʦʤ ʽʩʥʫʻ 

ʚʟʘʻʤʦʟʚô̫ ʟʦʢ, ʷʢʠʡ ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʨʽʚʥʽ, ʘ 

ʪʘʢʦʞ ʥʘ ʨʽʚʥʽ ʩʫʙʩʪʨʘʪʽʚ. ʂʘʪʘʙʦʣʽʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʧʦʩʪʘʯʘʶʪʴ ʝʥʝʨʛʽʶ ʜʣʷ ʨʝʘʢʮʽʡ ʩʠʥʪʝʟʫ. ʂʨʽʤ ʪʦʛʦ, ʚ 

ʧʨʦʮʝʩʽ ʢʘʪʘʙʦʣʽʟʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʧʨʦʩʪʠʭ 

ʩʧʦʣʫʢ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʩʠʥʪʝʟʫ ʙʽʣʴʰ 

ʩʢʣʘʜʥʠʭ. ɿʽ ʩʚʦʛʦ ʙʦʢʫ ʘʥʘʙʦʣʽʟʤ ʧʦʩʪʘʯʘʻ ʩʢʣʘʜʥʽ 

ʨʝʯʦʚʠʥʠ ʜʣʷ ʢʘʪʘʙʦʣʽʟʤʫ, ʨʝʘʢʮʽʾ ʷʢʦʛʦ ʧʝʨʝʪʚʦʨʶʶʪʴ ʾʭ 

ʥʘ ʙʽʣʴʰ ʧʨʦʩʪʽ ʡ ʧʨʦʭʦʜʷʪʴ ʟ̔ ʚʠʜʽʣʝʥʥʷʤ ʝʥʝʨʛʽʾ.  

ɸʊʌ 

ʉʠʥʪʝʟ ʩʧʦʣʫʢ 

ʈʫʭ ʪʘ ʩʢʦʨʦʯʝʥʥʷ 

ɸʢʪʠʚʥʝ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʨʽʟʴ ʤʝʤʙʨʘʥʠ 

ʇʝʨʝʜʘʚʘʥʥʷ ʥʝʨʚʦʚʦʛʦ ʽʤʧʫʣʴʩʫ 

ɺʠʩʦʢʦʪʦʯʥʽ ʤʝʭʘʥʽʟʤʠ ʨʝʛʫʣʷʮʽʾ ʧʝʨʝʜʘʚʘʥʥʷ 

ʛʝʥʝʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ɺʠʢʦʨʠʩʪʘʥʥʷ 
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3.2 ʉʪʘʜʽʾ ʢʘʪʘʙʦʣʽʟʤʫ ʙʽʦʤʦʣʝʢʫʣ 

 

ɿʘ ʢʘʪʘʙʦʣʽʟʤʫ ʚʫʛʣʝʚʦʜʽʚ, ʣʽʧʽʜʽʚ ʪʘ ʙʽʣʢʽʚ 

ʚʠʜʽʣʷʻʪʴʩʷ ʝʥʝʨʛʽʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʫʩʽʭ ʧʨʦʮʝʩʘʭ, 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ. 

ɺʠʚʽʣʴʥʝʥʥʷ ʮʽʻʾ ʝʥʝʨʛʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʦ 

ʜʝʢʽʣʴʢʦʤʘ ʩʪʘʜʽʷʤʠ. 

ʆʩʥʦʚʥʠʤʠ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʝʥʝʨʛʽʾ ʻ ʚʫʛʣʝʚʦʜʠ, 

ʦʩʢʽʣʴʢʠ ʧʨʦʮʝʩ ʾʭ ʦʢʠʩʥʝʥʥʷ ʤʘʻ ʥʘʡʙʽʣʴʰʫ ʰʚʠʜʢʽʩʪʴ 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʤʦʣʝʢʫʣʘʤʠ. ɼʨʫʛʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ 

ʣʽʧʽʜʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ, ʥʽʞ 

ʚʫʛʣʝʚʦʜʠ, ʘʣʝ ʚʠʚʽʣʴʥʝʥʥʷ ʮʽʻʾ ʝʥʝʨʛʽʾ ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ 

ʥʘʷʚʥʦʩʪʽ ʚ ʢʣʽʪʠʥʽ ʘʢʪʠʚʦʚʘʥʠʭ ʧʨʦʮʝʩʽʚ ʢʘʪʘʙʦʣʽʟʤʫ, 

ʟʦʢʨʝʤʘ ʚʫʛʣʝʚʦʜʽʚ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʽʩʥʫʻ ʪʘʢʠʡ ʚʠʩʣʽʚ: 

çʣʽʧʽʜʠ ʟʛʦʨʘʶʪʴ ʫ ʧʦʣʫʤôʾ  ʚʫʛʣʝʚʦʜʽʚè. ʉʘʤʝ ʪʦʤʫ 

ʰʚʠʜʢʽʩʪʴ ʢʘʪʘʙʦʣʽʟʤʫ ʣʽʧʽʜʽʚ ʤʝʥʰʘ. ɹʽʣʢʠ 

ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ ʧʨʦʮʝʩʽʚ ʧʨʦʜʫʢʮʽʾ ʝʥʝʨʛʽʾ ʚ ʦʩʪʘʥʥʶ 

ʯʝʨʛʫ ʽ ʩʪʘʶʪʴ ʘʢʪʠʚʥʠʤʠ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʝʥʝʨʛʽʾ ʚ ʨʘʟʽ 

ʜʝʬʽʮʠʪʫ ʚʫʛʣʝʚʦʜʽʚ ʪʘ ʣʽʧʽʜʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʯʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʙʽʣʢʽʚ (ʙʽʣʴʰʝ ʥʽʞ 20 %) ʜʣʷ ʝʥʝʨʛʦʧʨʦʜʫʢʮʽʾ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ. 

ɺʠʚʽʣʴʥʝʥʥʷ ʝʥʝʨʛʽʾ ʚʫʛʣʝʚʦʜʽʚ, ʣʽʧʽʜʽʚ ʽ ʙʽʣʢʽʚ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʾʭ ʢʘʪʘʙʦʣʽʟʤʫ, ʚ ʷʢʦʤʫ ʚʠʜʽʣʷʶʪʴ ʪʨʠ 

ʩʪʘʜʽʾ (ʨʠʩ. 3.2). 

ʇʝʨʰʘ ʩʪʘʜʽʷ 

ʂʘʪʘʙʦʣʽʟʤ ʙʽʦʤʦʣʝʢʫʣ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʪʦʛʦ, ʱʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʱʝʧʣʝʥʥʷ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʤʦʣʝʢʫʣ ʜʦ 

ʧʨʦʩʪʠʭ ʾʭ ʩʢʣʘʜʦʚʠʭ: 

ï ʙʽʣʢʽʚ ï ʜʦ ʘʤʽʥʦʢʠʩʣʦʪ; 

ï ʚʫʛʣʝʚʦʜʽʚ (ʧʦʣʽʩʘʭʘʨʠʜʽʚ) ï ʜʦ ʤʦʥʦʩʘʭʘʨʠʜʽʚ; 

ï ʣ̔ ʧʽʜʽʚ (ʪʨʠʘʮʠʣʛʣʽʮʝʨʦʣʽʚ) ï ʜʦ ʛʣʽʮʝʨʦʣʫ ʪʘ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ. 

ʈʝʘʢʮʽʾ ʮʽʻʾ ʩʪʘʜʽʾ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʮʠʪʦʟʦʣʽ ʢʣʽʪʠʥ ʽ 

ʥʝ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʠʜʽʣʝʥʥʷʤ ʝʥʝʨʛʽʾ. 
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ʈʠʩʫʥʦʢ 3.2 ï ʉʪʘʜʽʾ ʘʝʨʦʙʥʦʛʦ ʢʘʪʘʙʦʣʽʟʤʫ ʙʽʣʢʽʚ, 

ʚʫʛʣʝʚʦʜʽʚ, ʣʽʧʽʜʽʚ 

 

ɼʨʫʛʘ ʩʪʘʜʽʷ 

ɼʘʣʽ ʩʪʨʫʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ ʙʽʦʧʦʣʽʤʝʨʽʚ, ʱʦ 

ʫʪʚʦʨʠʣʠʩʷ ʥʘ ʧʝʨʰʽʡ ʩʪʘʜʽʾ (ʘʤʽʥʦʢʠʩʣʦʪʠ, ʤʦʥʦʩʘʭʘʨʠʜʠ, 

ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʛʣʽʮʝʨʦʣ), ʧʦʩʪʫʧʦʚʦ ʨʦʟʱʝʧʣʶʶʪʴʩʷ ʜʦ 

ʃɯʇɯɼʀ ɺʋɻʃɽɺʆɼʀ ɹɯʃʂʀ 

ɸʤ̔ʥʦʢʠʩʣʦʪʠ 

ʄʦʥʦ- 

ʩʘʭʘʨʠʜʠ ɻʣ̔ʮʝʨʦʣ ɾʠʨʥ̔ 

ʢʠʩʣʦʪʠ 

ʇ̔ʨʫʚʘʪ 

ɸʮʝʪʠʣ-ʂʦɸ 

Nʅ3 

ʉʆ2 

 

ʎʃʂ 

                       ʊʝʧʣʦ  ɸɼʌ + ʌ               ɸʊʌ 

 ʆ2  ʅ2ʆ 

ʉʆ2 ʉʆ2 

 2ʅ+  2ʅ+  2ʅ+  2ʅ+ 

ɼʠʭʘʣʴʥʠʡ ʣʘʥʮʶʛ ʤ̔ʪʦʭʦʥʜʨʡ̔  

ʆ2 

II  

I  

III  
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ʩʧʽʣʴʥʦʛʦ ʢʣʶʯʦʚʦʛʦ ʤʝʪʘʙʦʣʽʪʫ ʜʣʷ ʚʩʽʭ ʚʠʜʽʚ ʦʙʤʽʥʫ ï 

ʘʮʝʪʠʣ-ʂʦɸ (ʘʢʪʠʚʥʘ ʬʦʨʤʘ ʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ). 

ʈʝʘʢʮʽʾ ʜʨʫʛʦʾ ʩʪʘʜʽʾ ʜʦ ʫʪʚʦʨʝʥʥʷ ʧʽʨʦʚʠʥʦʛʨʘʜʥʦʾ 

ʢʠʩʣʦʪʠ (ʇɺʂ, ʘʙʦ ʧʽʨʫʚʘʪ) ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʮʠʪʦʟʦʣʽ, 

ʧʝʨʝʚʦʨʝʥʥʷ ʧʽʨʫʚʘʪʫ ʚ ʘʮʝʪʠʣ-ʂʦɸ ï ʫ ʤʽʪʦʭʦʥʜʨʽʷʭ. 

ɼʦ ʧʨʦʮʝʩʽʚ ʢʘʪʘʙʦʣʽʟʤʫ ʮʽʻʾ ʩʪʘʜʽʾ ʥʘʣʝʞʘʪʴ: 

ï ʜʣʷ ʤʦʥʦʩʘʭʘʨʠʜʽʚ (ʦʩʥʦʚʥʠʤ ʻ ʛʣʶʢʦʟʘ) ï ʮʝ 

ʨʝʘʢʮʽʾ ʛʣʽʢʦʣʽʟʫ ʜʦ ʧʽʨʫʚʘʪʫ ʽ ʜʘʣʽ ï ʜʦ ʘʮʝʪʠʣ-ʂʦɸ; 

ï ʜʣʷ ʘʤʽʥʦʢʠʩʣʦʪ ï ʮʝ ʨʝʘʢʮʽʾ ʜʝʟʘʤʽʥʫʚʘʥʥʷ, ʷʢʽ 

ʜʣʷ ʜʝʷʢʠʭ ʟ̔ ʥʠʭ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ ʧʽʨʫʚʘʪʫ, ʘ 

ʧʦʪʽʤ ï ʘʮʝʪʠʣ-ʂʦɸ; ʜʣʷ ʽʥʰʠʭ ï ʦʜʨʘʟʫ ʫʪʚʦʨʶʻʪʴʩʷ 

ʘʮʝʪʠʣ-ʂʦɸ; 

ï ʜʣʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ï ʨʝʘʢʮʽʾ ɓ-ʦʢʠʩʥʝʥʥʷ, 

ʢʽʥʮʝʚʠʤ ʧʨʦʜʫʢʪʦʤ ʷʢʠʭ ʻ ʘʮʝʪʠʣ-ʂʦɸ; 

ï ʜʣʷ ʛʣʽʮʝʨʦʣʫ ï ʨʝʘʢʮʽʾ ʨʦʟʱʝʧʣʝʥʥʷ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʧʽʨʫʚʘʪʫ ʡ ʘʮʝʪʠʣ-ʂʦɸ. 

ɼʨʫʛʘ ʩʪʘʜʽʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷʤ ʝʥʝʨʛʽʾ, 

ʢʽʣʴʢʽʩʪʴ ʷʢʦʾ ʟʥʘʯʥʦ ʧʦʩʪʫʧʘʻʪʴʩʷ ʢʽʣʴʢʦʩʪʽ ʝʥʝʨʛʽʾ ʪʨʝʪʴʦʾ 

ʩʪʘʜʽʾ. 

ʊʨʝʪʷ ʩʪʘʜʽʷ 

ʅʘ ʮʽʡ ʩʪʘʜʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʢʠʩʥʝʥʥʷ ʘʮʝʪʠʣ-ʂʦɸ ʜʦ 

ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʅ2ʆ ʪʘ ʉʆ2, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʛʝʥʝʨʘʮʽʻʶ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʝʥʝʨʛʽʾ (70ï80 % ʝʥʝʨʛʽʾ).  

ʊʨʝʪʷ ʩʪʘʜʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ ʽ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʧʨʦʮʝʩʽʚ, ʷʢ ʎʃʂ (ʮʠʢʣ ʣʠʤʦʥʥʦʾ 

ʢʠʩʣʦʪʠ) ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ (ʜʠʭʘʣʴʥʠʡ ʣʘʥʮʶʛ 

ʤʽʪʦʭʦʥʜʨʽʡ), ʨʦʙʦʪʘ ʷʢʦʛʦ ʧʦʚô̫ ʟʘʥʘ ʟ ʦʢʠʩʥʠʤ 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷʤ ï ʦʩʥʦʚʥʠʤ ʧʨʦʮʝʩʦʤ ʩʠʥʪʝʟʫ ɸʊʌ ʫ 

ʢʣʽʪʠʥʘʭ. 

ʇʝʨʰʘ ʪʘ ʜʨʫʛʘ ʩʪʘʜʽʾ ʥʘʣʝʞʘʪʴ ʜʦ ʩʧʝʮʠʬʽʯʥʠʭ 

ʰʣʷʭʽʚ ʢʘʪʘʙʦʣʽʟʤʫ ï ʨʦʟʧʘʜ ʧʘʣʠʚʥʠʭ ʤʦʣʝʢʫʣ ʜʦ ʘʮʝʪʠ-

ʂʦɸ  ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʣʘʩʥʠʤʠ ʰʣʷʭʘʤʠ, ʷʢʽ ʜʣʷ ʙʽʣʢʽʚ, 

ʚʫʛʣʝʚʦʜʽʚ ʪʘ ʣʽʧʽʜʽʚ ʥʝ ʟʙʽʛʘʶʪʴʩʷ, ʪʦʙʪʦ ʻ ʩʧʝʮʠʬʽʯʥʠʤʠ. 
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ʊʨʝʪʷ ʩʪʘʜʽʷ ï ʟʘʛʘʣʴʥʽ ʰʣʷʭʠ ʢʘʪʘʙʦʣʽʟʤʫ, ʦʩʢʽʣʴʢʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʜʘʣʴʰʠʡ ʨʦʟʧʘʜ ʘʮʝʪʠʣʴʥʦʛʦ ʟʘʣʠʰʢʫ, ï

ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʤʽʞʥʦʛʦ ʤʝʪʘʙʦʣʽʪʫ, ʜʦ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ.  

ʊʦʙʪʦ ʟʘʛʘʣʴʥʽ ʰʣʷʭʠ ʢʘʪʘʙʦʣʽʟʤʫ ï ʮʝ ʎʃʂ ʪʘ ʦʢʠʩʥʝ 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ.  

 

3.3 ʎʠʢʣ ʣʠʤʦʥʥʦʾ ʢʠʩʣʦʪʠ 

 

ʎʠʢʣ ʣʠʤʦʥʥʦʾ ʢʠʩʣʦʪʠ (ʎʃʂ, ʮʠʢʣ ʪʨʠʢʘʨʙʦʥʦʚʠʭ 

ʢʠʩʣʦʪ ï ʎʊʂ, ʮʠʪʨʘʪʥʠʡ ʮʠʢʣ, ʮʠʢʣ ʂʨʝʙʩʘ) ï ʮʝ 

ʟʘʛʘʣʴʥʠʡ ʢʽʥʮʝʚʠʡ ʰʣʷʭ ʢʘʪʘʙʦʣʽʟʤʫ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ 

(ʚʫʛʣʝʚʦʜʽʚ, ʣʽʧʽʜʽʚ, ʙʽʣʢʽʚ). ʋʩʽ ʥʘʟʚʠ ʧʨʦʮʝʩʫ, ʷʢʽ ʙʫʣʠ 

ʥʘʚʝʜʝʥʽ, ʤʘʶʪʴ ʩʚʦʻ ʧʦʷʩʥʝʥʥʷ. ʎʃʂ, ʘʙʦ ʮʠʪʨʘʪʥʠʡ ʮʠʢʣ, 

ï ʫ ʧʝʨʰʽʡ ʨʝʘʢʮʽʾ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʫʪʚʦʨʶʻʪʴʩʷ ʣʠʤʦʥʥʘ 

ʢʠʩʣʦʪʘ (ʮʠʪʨʘʪ). ʎʊʂ ï ʪʨʠʢʘʨʙʦʥʦʚʽ ʢʠʩʣʦʪʠ ʻ 

ʧʨʦʤʽʞʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʮʴʦʛʦ ʧʨʦʮʝʩʫ (ʮʠʪʨʘʪ, ʘʢʦʥʽʪʘʪ, 

ʽʟʦʮʠʪʨʘʪ). 

ʎʝʡ ʮʠʢʣʽʯʥʠʡ ʧʨʦʮʝʩ ʚʽʜʢʨʠʚ ʪʘ ʚʠʚʯʠʚ ʥʽʤʝʮʴʢʠʡ 

ʙʽʦʭʽʤʽʢ ʍʘʥʩ ɸʜʦʣʴʬ ʂʨʝʙʩ. ɿʘ ʚʽʜʢʨʠʪʪʷ (1937 ʨ.) ʮʴʦʛʦ 

ʚʘʞʣʠʚʦʛʦ ʜʣʷ ʚʩʽʭ ʦʨʛʘʥʽʟʤʽʚ ʧʨʦʮʝʩʫ ʍ. ʂʨʝʙʩ ʫ 

1952 ʨʦʮʽ  ʦʪʨʠʤʘʚ ʅʦʙʝʣʽʚʩʴʢʫ ʧʨʝʤʽʶ ʚ ʛʘʣʫʟʽ ʬʽʟʽʦʣʦʛʽʾ 

ʪʘ ʤʝʜʠʮʠʥʠ.  

ʎʃʂ ï ʮʝ ʮʠʢʣʽʯʥʠʡ ʧʨʦʮʝʩ, 8 ʨʝʘʢʮʽʡ ʷʢʦʛʦ 

ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ ʝʫʢʘʨʽʦʪ. ʇʨʘʢʪʠʯʥʦ ʚʩʽ 

ʬʝʨʤʝʥʪʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʘʪʨʠʢʩʽ ʤʽʪʦʭʦʥʜʨʽʡ ʫ ʚʽʣʴʥʦʤʫ 

ʩʪʘʥʽ, ʣʠʰʝ ʦʜʠʥ ʟʚô̫ ʟʘʥʠʡ ʟ̔ ʚʥʫʪʨʽʰʥʴʦʶ ʤʝʤʙʨʘʥʦʶ, 

ʪʦʙʪʦ ʚʙʫʜʦʚʘʥʠʡ ʫ ʙʽʣʽʧʽʜʥʠʡ ʰʘʨ ï ʮʝ 

ʩʫʢʮʠʥʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ. ʎʠʢʣ ʂʨʝʙʩʘ ʻ ʦʩʥʦʚʦʶ 

ʤʝʪʘʙʦʣʽʟʤʫ, ʪʦʤʫ ʱʦ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ, ʞʠʪʪʻʚʦ ʥʝʦʙʭʽʜʥʽ 

ʜʣʷ ʦʨʛʘʥʽʟʤʫ. ʇʨʦ ʚʘʞʣʠʚʽʩʪʴ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʩʚʽʜʯʠʪʴ ʪʦʡ 

ʬʘʢʪ, ʱʦ ʥʝ ʽʩʥʫʻ ʩʧʘʜʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʧʨʠʯʠʥʦʶ ʷʢʠʭ 

ʻ ʜʝʬʽʮʠʪ ʬʝʨʤʝʥʪʽʚ ʎʃʂ. ɹʫʜʴ-ʷʢʽ ʧʨʦʙʣʝʤʠ ʚ ʨʦʙʦʪʽ 

ʮʴʦʛʦ ʮʠʢʣʫ ʥʝ ʩʫʤʽʩʥʽ ʟ ʞʠʪʪʷʤ. ʎʠʢʣ ʚʠʢʦʥʫʻ ʪʘʢʽ 

ʬʫʥʢʮʽʾ: 
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1) ʽʥʪʝʛʨʘʪʠʚʥʫ ï ʎʃʂ ʧʦʻʜʥʫʻ ʰʣʷʭʠ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʣʽʧʽʜʽʚ, ʚʫʛʣʝʚʦʜʽʚ, ʙʽʣʢʽʚ: 

ʟʘʟʥʘʯʝʥʽ ʧʘʣʠʚʥʽ ʤʦʣʝʢʫʣʠ ʤʦʞʫʪʴ ʨʦʟʱʝʧʣʶʚʘʪʠʩʷ ʜʦ 

ʽʥʪʝʨʤʝʜʽʘʪʽʚ ʮʠʢʣʫ ʽ ʩʠʥʪʝʟʫʚʘʪʠʩʷ ʟ ʥʠʭ; 

2) ʝʥʝʨʛʝʪʠʯʥʫ ï ʚ ʎʃʂ ʻ ʦʜʥʘ ʨʝʘʢʮʽʷ ʩʫʙʩʪʨʘʪʥʦʛʦ 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ, ʚ ʷʢʽʡ ʫʪʚʦʨʶʻʪʴʩʷ 1 ʤʦʣʝʢʫʣʘ ɻʊʌ; 

ʧʦʪʽʤ ɻʊʌ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʫʪʚʦʨʝʥʥʽ 1 ʤʦʣʝʢʫʣʠ ɸʊʌ (ʪʦʙʪʦ 

ʝʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ ʩʘʤʦʛʦ ʮʠʢʣʫ, ʙʝʟ ʧʦʜʘʣʴʰʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ ʚʽʜʥʦʚʥʠʭ ʝʢʚʽʚʘʣʝʥʪʽʚ, ʩʪʘʥʦʚʠʪʴ 1 ɸʊʌ); 

3) ʚʦʜʝʥʴʛʝʥʝʨʫʚʘʣʴʥʫ ï ʮʠʢʣ ʻ ʦʩʥʦʚʥʠʤ 

ʛʝʥʝʨʘʪʦʨʦʤ ʅ+ ʜʣʷ ʨʦʙʦʪʠ ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ, ʪʦʤʫ ʱʦ ʚ 

ʎʃʂ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʥʦʚʣʝʥʥʷ ʅɸɼ+ ʜʦ ʅɸɼʅ . ʅ+ ʪʘ ʌɸɼ 

ʜʦ ʌɸɼʅ2; ʜʘʣʽ ʅɸɼʅ . ʅ+ ʪʘ ʌɸɼʅ2 ʦʢʠʩʥʶʶʪʴʩʷ ʚ 

ʜʠʭʘʣʴʥʦʤʫ ʣʘʥʮʶʟʽ, ʨʦʙʦʪʘ ʷʢʦʛʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʩʠʥʪʝʟʫ 

ɸʊʌ (ʪʦʤʫ ʩʫʤʘʨʥʠʡ ʝʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ ʦʜʥʦʛʦ ʮʠʢʣʫ 

ʙʽʣʴʰʝ ʥʽʞ 1 ɸʊʌ ʽ ʩʪʘʥʦʚʠʪʴ 12 ʤʦʣʝʢʫʣ ɸʊʌ ï 

ʨʦʟʨʘʭʫʥʦʢ ʙʫʜʝ ʥʘʚʝʜʝʥʠʡ ʥʠʞʯʝ); 

4) ʘʤʬʽʙʦʣʽʯʥʫ ï ʽʥʪʝʨʤʝʜʽʘʪʠ ʮʴʦʛʦ ʢʘʪʘʙʦʣʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʩʠʥʪʝʟʫ ʽʥʰʠʭ 

ʩʧʦʣʫʢ.  ʇʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʤʽʞʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ 

ʎʃʂ ʜʣʷ ʩʠʥʪʝʟʫ ʽʥʰʠʭ ʩʧʦʣʫʢ: 

 

ʆʢʩʘʣʦʘʮʝʪʘʪ Ÿ ɸʩʧʘʨʪʘʪ Ÿ ɸʩʧʘʨʘʛʽʥ 

 Ź     Ź   Ź 

ʉʠʥʪʝʟ ʛʣʶʢʦʟʠ         ʉʠʥʪʝʟ ʙʽʣʢʽʚ 

 

Ŭ-ʂʝʪʦʛʣʫʪʘʨʘʪ  Ÿ  ɻʣʫʪʘʤʘʪ Ÿ ɻʣʫʪʘʤʽʥ 

          Ź    Ź 

      ʉʠʥʪʝʟ ʙʽʣʢʘ, 

ʥʫʢʣʝʦʪʠʜʽʚ 

ʉʫʢʮʠʥʽʣ-ʂʦɸ Ÿ  ʉʠʥʪʝʟ ʛʝʤʫ 

 

ʅʘ ʨʠʩʫʥʢʫ 3.3 ʥʘʚʝʜʝʥʘ ʩʭʝʤʘ ʨʝʘʢʮʽʡ ʮʠʢʣʫ 

ʂʨʝʙʩʘ. ʇʨʦʮʝʩ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 8 ʨʝʘʢʮʽʡ. ɼʨʫʛʘ ʨʝʘʢʮʽʷ 
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ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʚʦʤʘ ʩʪʘʜʽʷʤʠ ʯʝʨʝʟ ʫʪʚʦʨʝʥʥʷ ʮʠʩ-

ʘʢʦʥʽʪʘʪʫ, ʜʚʽ ʩʪʘʜʽʾ ʢʘʪʘʣʽʟʫʻ ʦʜʠʥ ʬʝʨʤʝʥʪ.  

 

 
 

ʈʠʩʫʥʦʢ 3.3 ï ʉʭʝʤʘ ʮʠʢʣʫ ʣʠʤʦʥʥʦʾ ʢʠʩʣʦʪʠ 

 

ʌʝʨʤʝʥʪʠ ʎʃʂ (ʥʫʤʝʨʘʮʽʷ ʧʦʜʘʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʥʦʤʝʨʽʚ ʨʝʘʢʮʽʡ ʥʘ ʨʠʩ. 3.3): 

1 ʎʠʪʨʘʪʩʠʥʪʘʟʘ. 

2 ɸʢʦʥʽʪʘʟʘ (ʘʢʦʥʽʪʘʪʛʽʜʨʘʪʘʟʘ). 

3 ɯʟʦʮʠʪʨʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ. 

4 Ŭ-ʂʝʪʦʛʣʫʪʘʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʥʠʡ ʢʦʤʧʣʝʢʩ. 

5 ʉʫʢʮʠʥʘʪʪʽʦʢʽʥʘʟʘ. 

6 ʉʫʢʮʠʥʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ. 

7 ʌʫʤʘʨʘʟʘ. 

8 ʄʘʣʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ. 
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ʏʝʪʚʝʨʪʠʡ ʬʝʨʤʝʥʪ ʮʠʢʣʫ ï ʮʝ ʤʫʣʴʪʠʬʝʨʤʝʥʪʥʠʡ 

ʢʦʤʧʣʝʢʩ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʪʨʠ ʬʝʨʤʝʥʪʠ (ʢʦʞʥʠʡ ʟ̔ ʷʢʠʭ 

ʩʢʣʘʜʘʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʟ 60 ʩʫʙʦʜʠʥʠʮʴ) ʪʘ ʯʦʪʠʨʠ 

ʚʽʪʘʤʽʥʠ. ʌʝʨʤʝʥʪʠ ʢʦʤʧʣʝʢʩʫ: 

ɽ1 ï Ŭ-ʢʝʪʦʛʣʫʪʘʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ; 

ɽ2 ï ʜʠʛʽʜʨʦʣʽʧʦʾʣʩʫʢʮʠʥʽʣʪʨʘʥʩʬʝʨʘʟʘ; 

ɽɿ ï ʜʠʛʽʜʨʦʣʽʧʦʾʣʜʝʛʽʜʨʦʛʝʥʘʟʘ.  

ʈʝʘʢʮʽʷ, ʷʢʫ ʢʘʪʘʣʽʟʫʻ ʩʫʢʮʠʥʘʪʪʽʦʢʽʥʘʟʘ (ʩʫʢʮʠʥʽʣ-

ʂʦɸ ʩʠʥʪʝʟʘ), ʻ ʻʜʠʥʦʶ ʨʝʘʢʮʽʻʶ ʮʠʢʣʫ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʛʝʥʝʨʘʮʽʻʶ ʚʠʩʦʢʦʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʬʦʩʬʘʪʥʦʛʦ ʟʚô̫ ʟʢʫ ʥʘ ʩʫʙʩʪʨʘʪʥʦʤʫ ʨʽʚʥʽ (ʨʝʘʢʮʽʷ 

ʩʫʙʩʪʨʘʪʥʦʛʦ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ). ɯʟ ʩʫʙʩʪʨʘʪʽʚ ɻɼʌ ʪʘ ʌʥ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ɻʊʌ, ʷʢʠʡ ʧʽʜ ʜʽʻʶ ʬʦʩʬʦʢʽʥʘʟʠ 

ʚʩʪʫʧʘʻ ʚ ʨʝʘʢʮʽʶ ʟ ɸɼʌ ʟ ʫʪʚʦʨʝʥʥʷʤ ɸʊʌ: 

ɻʊʌ + ɸɼʌ Ÿ ɸʊʌ + ɻɼʌ. 

ʋ ʎʃʂ ʻ ʨʝʛʫʣʷʪʦʨʥʽ ʬʝʨʤʝʥʪʠ, ʘʢʪʠʚʥʽʩʪʴ ʷʢʠʭ 

ʨʝʛʫʣʶʻʪʴʩʷ ʘʣʦʩʪʝʨʠʯʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʢʪʠʚʘʪʦʨʽʚ ʪʘ 

ʽʥʛʽʙʽʪʦʨʽʚ. 

ʈʝʛʫʣʷʪʦʨʥʽ ʬʝʨʤʝʥʪʠ ʮʠʢʣʫ: 

1) ʮʠʪʨʘʪʩʠʥʪʘʟʘ ï ʮʝ ʦʩʥʦʚʥʠʡ ʨʝʛʫʣʷʪʦʨʥʠʡ 

ʬʝʨʤʝʥʪ ʚʩʴʦʛʦ ʮʠʢʣʫ;  ʽʥʛʽʙʽʪʦʨʠ ï ɸʊʌ, ʞʠʨʥʽ ʢʠʩʣʦʪʠ, 

ʮʠʪʨʘʪ, ʩʫʢʮʠʥʽʣ-ʂʦɸ, ʅɸɼʅ . ʅ; ʘʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ 

ʬʝʨʤʝʥʪʫ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʫʙʩʪʨʘʪʽʚ ï 

ʘʮʝʪʠʣ-ʂʦɸ ʪʘ ʦʢʩʘʣʦʘʮʝʪʘʪʫ; 

2) ʽʟʦʮʠʪʨʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ ï ʚʽʜʦʤʦ, ʱʦ ʟ ʪʨʴʦʭ 

ʽʟʦʬʝʨʤʝʥʪʽʚ ʮʴʦʛʦ ʬʝʨʤʝʥʪʫ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ ʟʫʩʪʨʽʯʘʻʪʴʩʷ 

ʅɸɼ-ʟʘʣʝʞʥʘ ʽʟʦʮʠʪʨʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ, ʘʢʪʠʚʥʽʩʪʴ ʷʢʦʾ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʦʥʽʚ Mn2+ ʘʙʦ Mg2+; 

ʘʢʪʠʚʘʪʦʨʠ ï ʉʘ2+, ɸɼʌ ʪʘ ɸʄʌ, ʽʥʛʽʙʽʪʦʨʠ ï ɸʊʌ, 

ʅɸɼʅ . ʅ, ʩʫʢʮʠʥʽʣ-ʂʦɸ; 

3) Ŭ-ʢʝʪʦʛʣʫʪʘʨʘʪʜʝʛʽʜʨʦʛʝʥʘʟʥʠʡ ʢʦʤʧʣʝʢʩ ï ʮʝʡ 

ʤʫʣʴʪʠʬʝʨʤʝʥʪʥʠʡ ʢʦʤʧʣʝʢʩ ʨʝʛʫʣʶʻʪʴʩʷ ʧʨʦʜʫʢʪʘʤʠ 

ʨʝʘʢʮʽʾ: ʽʥʛʽʙʽʪʦʨʠ ï ʅɸɼʅ.ʅ ʪʘ ʩʫʢʮʠʥʽʣ-ʂʦɸ, ʘʢʪʠʚʘʪʦʨ 

ï ʉʘ2+. 
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ʂʨʽʤ ʪʦʛʦ, ʥʘ ʰʚʠʜʢʽʩʪʴ ʧʨʦʮʝʩʫ ʚʧʣʠʚʘʻ ʘʢʪʠʚʥʽʩʪʴ 

ʩʫʢʮʠʥʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ ʪʘ ʤʘʣʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ: 

ï ʩʫʢʮʠʥʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ ʽʥʛʽʙʫʻʪʴʩʷ ʦʢʩʘʣʦ-

ʘʮʝʪʘʪʦʤ; 

ï ʘʢʪʠʚʥʽʩʪʴ ʤʘʣʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʅɸɼʅ . ʅ/ ʅɸɼ. 

ʈʦʙʦʪʘ ʮʠʢʣʫ ʂʨʝʙʩʘ ʩʧʨʷʞʝʥʘ ʟ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ 

ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ ʤʽʪʦʭʦʥʜʨʽʡ. ɺʠʚʽʣʴʥʝʥʥʷ ʝʥʝʨʛʽʾ, ʷʢʘ 

ʘʢʫʤʫʣʴʦʚʘʥʘ ʫ ʚʽʜʥʦʚʥʠʭ ʝʢʚʽʚʘʣʝʥʪʘʭ ʅɸɼʅ . ʅ ʪʘ 

ʌɸɼʅ2, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʨʦʙʦʪʽ ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ. 

ʇʦ ʮʴʦʤʫ ʣʘʥʮʶʛʫ ʙʽʣʢʽʚ-ʧʝʨʝʥʦʩʥʠʢʽʚ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ 

ʝʣʝʢʪʨʦʥʠ ʟ ʩʫʙʩʪʨʘʪʽʚ ʥʘ ʢʠʩʝʥʴ, ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʝʥʝʨʛʽʷ, 

ʷʢʦʾ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʤʘʢʨʦʝʨʛʽʯʥʠʭ ʟʚô̫ ʟʢʽʚ, 

ʪʦʙʪʦ ʜʣʷ ʩʠʥʪʝʟʫ ɸʊʌ. ʇʝʨʝʥʝʩʝʥʥʷ ʝʣʝʢʪʨʦʥʽʚ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʦʢʠʩʥʝʥʥʷʤ ʅɸɼʅ . ʅ ʪʘ ʌɸɼʅ2, ʘʣʝ 

ʢʽʣʴʢʽʩʪʴ ɸʊʌ, ʱʦ ʩʠʥʪʝʟʫʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ, ʨʽʟʥʘ. 

ɿʘ ʨʘʭʫʥʦʢ ʦʢʠʩʥʝʥʥʷ ʅɸɼʅ . ʅ ʟʘʚʞʜʠ ʫʪʚʦʨʶʻʪʴʩʷ 3 

ɸʊʌ, ʦʢʠʩʥʝʥʥʷ ʌɸɼʅ2 ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʠʥʪʝʟʦʤ ʣʠʰʝ 

2 ɸʊʌ (ʧʨʠʯʠʥʠ ʪʘʢʦʾ ʨʽʟʥʠʮʽ ʙʫʜʫʪʴ ʨʦʟʛʣʷʥʫʪʽ ʥʠʞʯʝ ʫ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʨʦʟʜʽʣʽ ʱʦʜʦ ʤʝʭʘʥʽʟʤʫ ʦʢʠʩʥʦʛʦ 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ).  

ɺ ʦʜʥʦʤʫ ʮʠʢʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʥʦʚʣʝʥʥʷ 3 ʅɸɼ, 

1 ʌɸɼ ʪʘ ʫʪʚʦʨʝʥʥʷ 1 ɻʊʌ, ʪʦʤʫ ʝʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ 

ʮʠʢʣʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʢʠʩʥʦʛʦ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʤʘʻ ʪʘʢʠʡ 

ʚʠʛʣʷʜ: 

 

 3 ʅɸɼʅ . ʅ = 3 Ā 3ɸʊʌ = 9 ɸʊʌ 

 

1 ʌɸɼʅ2 = 2 ɸʊʌ ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ 

1 ɻʊʌ = 1 ɸʊʌ                                          12 ɸʊʌ 

 

ʉʫʤʘʨʥʝ ʨʽʚʥʷʥʥʷ ʮʠʢʣʫ ʂʨʝʙʩʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʣʠʰʝ ʩʫʙʩʪʨʘʪʽʚ ʪʘ ʧʨʦʜʫʢʪʽʚ ʪʘʢʝ: 



 

49 

 

ɸʮʝʪʠʣ-ʂʦɸ + 2ʅ2ʆ + ɸɼʌ + ʌʥ + 3ʅɸɼ + ʌɸɼ Ÿ 

Ÿ ʂʦɸ + 2ʉʆ2 + ɸʊʌ + ʅɸɼʅ . ʅ + ʌɸɼʅ2. 

 

3.4 ɼʠʭʘʣʴʥʠʡ ʣʘʥʮʶʛ ʤʽʪʦʭʦʥʜʨʽʡ 

 

ʄʽʪʦʭʦʥʜʨʽʾ ï ʦʨʛʘʥʝʣʠ ʢʣʽʪʠʥʠ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʷʢʠʭ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʦʙʽʟʥʘʥʦʾ ʣʶʜʠʥʠ ʯʽʪʢʦ ʘʩʦʮʽʶʻʪʴʩʷ ʟ 

ʧʨʦʜʫʢʫʚʘʥʥʷʤ ʝʥʝʨʛʽʾ. ɼʽʡʩʥʦ ʚ ʤʘʪʨʠʢʩʽ ʤʽʪʦʭʦʥʜʨʽʡ 

ʣʦʢʘʣʽʟʦʚʘʥʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʝʨʤʝʥʪʠ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʦʢʠʩʥʝʥʥʷ ʩʫʙʩʪʨʘʪʽʚ. ʂʨʽʤ ʪʦʛʦ, ʚʥʫʪʨʽʰʥʷ ʤʝʤʙʨʘʥʘ 

ʤʽʪʦʭʦʥʜʨʽʡ ʤʽʩʪʠʪʴ ʩʠʩʪʝʤʫ ʙʽʣʢʽʚ-ʧʝʨʝʥʦʩʥʠʢʽʚ 

ʝʣʝʢʪʨʦʥʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʝʨʤʽʥʘʣʴʥʠʡ ʝʪʘʧ ʦʢʠʩʥʝʥʥʷ 

ʩʫʙʩʪʨʘʪʽʚ ʽ ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʩʠʥʪʝʟʫ ɸʊʌ.  

ʎʷ ʩʠʩʪʝʤʘ ʙʽʣʢʽʚ-ʧʝʨʝʥʦʩʥʠʢʽʚ ʤʘʻ ʜʝʢʽʣʴʢʘ ʥʘʟʚ: 

ʜʠʭʘʣʴʥʠʡ ʣʘʥʮʶʛ, ʝʣʝʢʪʨʦʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʠʡ ʣʘʥʮʶʛ, 

ʣʘʥʮʶʛ ʧʝʨʝʥʝʩʝʥʥʷ ʝʣʝʢʪʨʦʥʽʚ, ʨʝʜʦʢʩ-ʣʘʥʮʶʛ (ʦʢʠʩʥʦ-

ʚʽʜʥʦʚʥʠʡ ʣʘʥʮʶʛ). ɼʠʭʘʣʴʥʠʡ ʣʘʥʮʶʛ ï ʩʠʩʪʝʤʘ ʙʽʣʢʽʚ-

ʧʝʨʝʥʦʩʥʠʢʽʚ ʪʘ ʢʦʬʝʨʤʝʥʪʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʽʚ ʚʽʜ ʩʫʙʩʪʨʘʪʽʚ ʦʢʠʩʥʝʥʥʷ ʥʘ 

ʢʽʥʮʝʚʠʡ ʘʢʮʝʧʪʦʨ ï ʢʠʩʝʥʴ. 

ʃʦʢʘʣʽʟʘʮʽʷ ʙʽʣʢʽʚ-ʧʝʨʝʥʦʩʥʠʢʽʚ ʪʘ ʢʦʬʝʨʤʝʥʪʽʚ ʫ 

ʜʠʭʘʣʴʥʦʤʫ ʣʘʥʮʶʟʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʥʘʯʝʥʥʷ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ (ʆɺʇ) (ʩʠʥʦʥʽʤ: ʨʝʜʦʢʩ-

ʧʦʪʝʥʮʽʘʣ) ʢʦʞʥʦʛʦ ʟ ʥʠʭ. ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʽʚ ʚʽʜ 

ʦʜʥʦʛʦ ʧʝʨʝʥʦʩʥʠʢʘ ʜʦ ʽʥʰʦʛʦ ʚ ʜʠʭʘʣʴʥʦʤʫ ʣʘʥʮʶʟʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʟʨʦʩʪʘʥʥʷ ʆɺʇ ï ʧʦʯʠʥʘʻʪʴʩʷ ʽʟ 

ʩʫʙʩʪʨʘʪʽʚ ʦʢʠʩʥʝʥʥʷ, ʷʢʽ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ ʨʝʜʦʢʩ-

ʧʦʪʝʥʮʽʘʣʫ ʚ ʤʝʞʘʭ  ï700 ʤɺ, ʽ ʟʘʢʽʥʯʫʻʪʴʩʷ ʢʠʩʥʝʤ ʟ ʆɺʇ 

+800 ʤɺ. ʏʠʤ ʙʽʣʴʰʝ ʥʝʛʘʪʠʚʥʝ ʟʥʘʯʝʥʥʷ ʨʝʜʦʢʩ-

ʧʦʪʝʥʮʽʘʣʫ ʧʝʨʝʥʦʩʥʠʢʘ, ʪʠʤ ʙʽʣʴʰʘ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ 

ʚʽʜʜʘʚʘʪʠ ʝʣʝʢʪʨʦʥʠ (ʚʽʜʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ). ʏʠʤ ʙʽʣʴʰ 

ʧʦʟʠʪʠʚʥʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʆɺʇ ʧʝʨʝʥʦʩʥʠʢʘ, ʪʠʤ ʙʽʣʴʰʘ 

ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʧʨʠʡʤʘʪʠ ʝʣʝʢʪʨʦʥʠ (ʦʢʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ). 
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ʅʘ ʨʠʩʫʥʢʫ 3.4 ʥʘʚʝʜʝʥʘ ʩʭʝʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʧʝʨʝʥʦʩʥʠʢʽʚ ʝʣʝʢʪʨʦʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʣʘʥʮʶʛʘ 

ʤʽʪʦʭʦʥʜʨʽʡ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʽʚ ʽʟ 

ʩʫʙʩʪʨʘʪʽʚ ʦʢʠʩʥʝʥʥʷ (SH2) ʥʘ ʢʠʩʝʥʴ. 

ɺʽʜʥʦʚʥʽ ʝʢʚʽʚʘʣʝʥʪʠ ʚʚʦʜʷʪʴʩʷ ʚ ʜʠʭʘʣʴʥʠʡ ʣʘʥʮʶʛ 

ʟʘ ʫʯʘʩʪʽ ʅɸɼ- ʪʘ ʌɸɼ-ʟʘʣʝʞʥʠʭ ʜʝʛʽʜʨʦʛʝʥʘʟ, ʷʢʽ 

ʦʢʠʩʥʁ ʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʩʫʙʩʪʨʘʪʠ. ʅʘ ʨʠʩʫʥʢʫ 3.4 ʧʦʢʘʟʘʥʽ 

ʩʫʙʩʪʨʘʪʠ ʦʢʠʩʥʝʥʥʷ ʜʣʷ ʅɸɼ-ʟʘʣʝʞʥʠʭ ʜʝʛʽʜʨʦʛʝʥʘʟ 

(ʧʽʨʫʚʘʪ, Ŭ-ʢʝʪʦʛʣʫʪʘʨʘʪ, ʽʟʦʮʠʪʨʘʪ, ʤʘʣʘʪ ʪʘ ʽʥ.) ʪʘ ʌɸɼ-

ʟʘʣʝʞʥʠʭ ʜʝʛʽʜʨʦʛʝʥʘʟ (ʩʫʢʮʠʥʘʪ, ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʪʘ ʽʥ.). 

ɼʘʣʽ ʝʣʝʢʪʨʦʥʠ ʟ ʅɸɼʅ . ʅ+ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʯʝʨʝʟ 

ʅɸɼʅ-ʜʝʛʽʜʨʦʛʝʥʘʟʫ ʥʘ ʫʙʽʭʽʥʦʥ. ʅɸɼʅ-ʜʝʛʽʜʨʦʛʝʥʘʟʘ ï 

ʮʝ ʬʣʘʚʦʧʨʦʪʝʾʥ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʌʄʅ. ʉʘʤʝ ʥʘʷʚʥʽʩʪʴ ʌʄʅ 

ʫ ʩʢʣʘʜʽ ʮʴʦʛʦ ʬʝʨʤʝʥʪʫ ʜʦʟʚʦʣʷʻ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ ʚʽʜʥʦʚʥʽ 

ʝʢʚʽʚʘʣʝʥʪʠ, ʷʢʽ ʩʧʦʯʘʪʢʫ ʚʽʜʥʦʚʣʶʶʪʴ ʌʄʅ, ʘ ʧʦʪʽʤ ʧʨʠ 

ʧʝʨʝʜʘʯʽ ʾʭ ʥʘ ʫʙʽʭʽʥʦʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʢʠʩʥʝʥʥʷ ʮʽʻʾ 

ʧʨʦʩʪʝʪʠʯʥʦʾ ʛʨʫʧʠ. ʂʨʽʤ ʪʦʛʦ, ʫʙʽʭʽʥʦʥ ʟʙʠʨʘʻ ʚʽʜʥʦʚʥʽ 

ʝʢʚʽʚʘʣʝʥʪʠ ʚʽʜ ʌɸɼ-ʟʘʣʝʞʥʠʭ ʜʝʛʽʜʨʦʛʝʥʘʟ, ʦʜʥʽʻʶ ʟ ʷʢʠʭ 

ʻ ʩʫʢʮʠʥʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ (ʌɸɼ-ʟʘʣʝʞʥʠʡ ʬʝʨʤʝʥʪ). 

ɿ ʫʙʽʭʽʥʦʥʫ ʝʣʝʢʪʨʦʥʠ ʧʝʨʝʜʘʶʪʴʩʷ ʧʦʩʣʽʜʦʚʥʽʩʪʶ 

ʮʠʪʦʭʨʦʤʽʚ ʥʘ ʢʠʩʝʥʴ, ʷʢʠʡ ʥʘʜʭʦʜʠʪʴ ʫ ʤʽʪʦʭʦʥʜʨʽʾ ʟ 

ʢʨʦʚʽ. ɼʘʣʽ ʢʦʞʥʠʡ ʟ ʘʪʦʤʽʚ ʆ2 ʧʨʠʻʜʥʫʻ ʧʦ 2 ʧʨʦʪʦʥʠ ʽ 

2 ʝʣʝʢʪʨʦʥʠ ï ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʥʦʚʣʝʥʥʷ ʢʠʩʥʶ ʜʦ 

ʝʥʜʦʛʝʥʥʦʾ ʚʦʜʠ:  

4Ǜ + ʆ2 + 4ʅ
+Ÿ 2ʅ2ʆ.  

ɿʘ ʦʜʥʫ ʜʦʙʫ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʫʪʚʦʨʶʻʪʴʩʷ 300ï

400 ʤʣ ʪʘʢʦʾ ʤʝʪʘʙʦʣʽʯʥʦʾ ʚʦʜʠ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʚʽʜʦʤʦ ʯʦʪʠʨʠ ʢʦʤʧʣʝʢʩʠ (ʥʘ ʨʠʩ. 3.4 

ʚʦʥʠ ʧʦʟʥʘʯʝʥʽ I, II , III , IV), ʷʢʽ ʚʙʫʜʦʚʘʥʽ ʚ ʙʽʣʽʧʽʜʥʠʡ ʰʘʨ 

ʪʘ ʥʘʛʘʜʫʶʪʴ ʘʡʩʙʝʨʛʠ, ʱʦ ʚʽʣʴʥʦ ʨʫʭʘʶʪʴʩʷ ʚ ʤʝʤʙʨʘʥʽ ʡ 

ʤʦʞʫʪʴ ʢʦʥʪʘʢʪʫʚʘʪʠ ʟ ʚʦʜʥʦʶ ʬʘʟʦʶ ʤʘʪʨʠʢʩʫ, 

ʤʽʞʤʝʤʙʨʘʥʥʠʤ ʧʨʦʩʪʦʨʦʤ ʪʘ ʤʽʞ ʩʦʙʦʶ.  
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ʂʦʤʧʣʝʢʩʠ ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ: 

I ʢʦʤʧʣʝʢʩ ï ʅɸɼʅ-ʜʝʛʽʜʨʦʛʝʥʘʟʘ (ʅɸɼʅ-ʫʙʽʭʽʥʦʥ 

ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʘ) ʤʘʻ ʜʚʽ ʬʫʥʢʮʽʾ: ʦʢʠʩʥʁ ʻ ʅɸɼʅ . ʅ+ ï 

ʧʝʨʝʥʦʩʠʪʴ ʚʽʜ ʥʴʦʛʦ 2 ʝʣʝʢʪʨʦʥʠ ʥʘ ʫʙʽʭʽʥʦʥ ʪʘ 

ʪʨʘʥʩʧʦʨʪʫʻ 4ʅ+ ʟ ʤʘʪʨʠʢʩʫ ʚ ʤʽʞʤʝʤʙʨʘʥʥʠʡ ʧʨʦʩʪʽʨ. 

II  ʢʦʤʧʣʝʢʩ ï ʩʫʢʮʠʥʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ (ʩʫʢʮʠʥʘʪ- 

ʫʙʽʭʽʥʦʥ ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʘ) ʟʘʙʝʟʧʝʯʫʻ ʜʦʜʘʪʢʦʚʠʡ ʰʣʷʭ 

ʜʣʷ ʚʭʦʜʫ ʝʣʝʢʪʨʦʥʽʚ ʫ ʜʠʭʘʣʴʥʠʡ ʣʘʥʮʶʛ ʟʘ ʨʘʭʫʥʦʢ 

ʦʢʠʩʥʝʥʥʷ ʩʫʢʮʠʥʘʪʫ. 

III  ʢʦʤʧʣʝʢʩ ï ʮʠʪʦʭʨʦʤ ʩ ʨʝʜʫʢʪʘʟʘ (ʫʙʽʭʽʥʦʥ-

ʮʠʪʦʭʨʦʤ ʩ ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʘ) ʤʽʩʪʠʪʴ ʮʠʪʦʭʨʦʤʠ b ʪʘ c1, 

ʪʨʘʥʩʧʦʨʪʫʻ 2 ʝʣʝʢʪʨʦʥʠ ʟ ʫʙʽʭʽʥʦʥʫ ʥʘ ʮʠʪʦʭʨʦʤ ʩ ʪʘ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʘʯʫʚʘʥʥʷ 4 ʧʨʦʪʦʥʽʚ ʟ̔ ʤʘʪʨʠʢʩʫ ʚ 

ʤʽʞʤʝʤʙʨʘʥʥʠʡ ʧʨʦʩʪʽʨ. 

IV ʢʦʤʧʣʝʢʩ ï ʮʠʪʦʭʨʦʤ ʩ ʦʢʩʠʜʘʟʘ ʤʽʩʪʠʪʴ 

ʮʠʪʦʭʨʦʤʠ ʘ ʪʘ ʘ3, ʪʨʘʥʩʧʦʨʪʫʻ 2 ʝʣʝʢʪʨʦʥʠ ʥʘ ʢʠʩʝʥʴ ʪʘ 

ʦʜʥʦʯʘʩʥʦ ʧʝʨʝʥʦʩʠʪʴ 2 ʧʨʦʪʦʥʠ ʚ ʤʽʞʤʝʤʙʨʘʥʥʠʡ 

ʧʨʦʩʪʽʨ.  

ʈʦʙʦʪʘ ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ ʧʨʠʚʦʜʠʪʴ ʜʦ ʩʠʥʪʝʟʫ 

ʤʦʣʝʢʫʣ ɸʊʌ ï ʮʝ ʦʢʠʩʥʝ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ. ɼʣʷ ʩʠʥʪʝʟʫ 

ʦʜʥʽʻʾ ʤʦʣʝʢʫʣʠ ɸʊʌ ʧʦʪʨʽʙʥʦ ʧʨʠʙʣʠʟʥʦ 32 ʢɼʞ/ʤʦʣʴ 

ʝʥʝʨʛʽʾ. ʊʘʢʘ ʝʥʝʨʛʽʷ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʨʘʟʽ, ʷʢʱʦ ʨʽʟʥʠʮʷ 

ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʤʽʞ ʧʝʨʝʥʦʩʥʠʢʘʤʠ ʚ 

ʜʠʭʘʣʴʥʦʤʫ ʣʘʥʮʶʟʽ ʩʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰʝ ʥʽʞ 260 ʤɺ. ɹʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʝʣʝʢʪʨʦʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʣʘʥʮʶʟʽ 

ʽʩʥʫʶʪʴ ʪʨʠ ʜʽʣʷʥʢʠ ʟ ʪʘʢʠʤ ʧʝʨʝʧʘʜʦʤ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʽ ʚʦʥʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʤʧʣʝʢʩʘʤ I, II ʪʘ IV. ʎʽ 

ʜʽʣʷʥʢʠ ʙʫʣʠ ʥʘʟʚʘʥʽ ʧʫʥʢʪʘʤʠ ʩʧʨʷʞʝʥʥʷ ʟ ʦʢʠʩʥʠʤ 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷʤ, ʪʦʙʪʦ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʝʣʝʢʪʨʦʥʽʚ ʯʝʨʝʟ ʮʽ ʜʽʣʷʥʢʠ ʚʠʜʽʣʷʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʝʥʝʨʛʽʾ 

ʜʣʷ ʩʠʥʪʝʟʫʚʘʥʥʷ ʤʦʣʝʢʫʣʠ ɸʊʌ.  

ɽʣʝʢʪʨʦʥʠ, ʱʦ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʟ ʅɸɼʅ . ʅ+, 

ʧʨʦʭʦʜʷʪʴ ʪʨʠ ʧʫʥʢʪʠ ʩʧʨʷʞʝʥʥʷ, ʪʦʙʪʦ ʚʠʜʽʣʷʻʪʴʩʷ 

ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ ʜʣʷ ʩʠʥʪʝʟʫ 3 ʤʦʣʝʢʫʣ ɸʊʌ. 
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ʇʝʨʝʥʝʩʝʥʥʷ ʝʣʝʢʪʨʦʥʽʚ ʟ ʌɸɼʅ2 ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʠʰʝ ʯʝʨʝʟ 

ʜʚʘ ʧʫʥʢʪʠ ʩʧʨʷʞʝʥʥʷ, ʪʦʤʫ ʤʦʞʣʠʚʠʡ ʩʠʥʪʝʟ ʣʠʰʝ 

2 ʤʦʣʝʢʫʣ ɸʊʌ. ʉʘʤʝ ʪʦʤʫ ʟʘʚʞʜʠ ʨʝʘʣʽʟʘʮʽʷ ʝʥʝʨʛʽʾ 

ʅɸɼʅ . ʅ+ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʠʥʪʝʟʦʤ 3 ɸʊʌ,  ʜʣʷ ʌɸɼʅ2 

ï 2 ɸʊʌ.  

 

3.5 ʍʝʤʽʦʩʤʦʪʠʯʥʘ ʪʝʦʨʽʷ ʄʽʪʯʝʣʣʘ 

(ʪʝʦʨʽʷ ʦʢʠʩʥʦʛʦ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ) 

 

ʇʦʷʩʥʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʩʧʨʷʞʝʥʥʷ ʨʦʙʦʪʠ 

ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ ʪʘ ʩʠʥʪʝʟʫ ɸʊʌ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʝ 

ʘʥʛʣʽʡʩʴʢʠʤ ʙʽʦʭʽʤʽʢʦʤ ʇʽʪʝʨʦʤ ʄʽʪʯʝʣʣʦʤ ʫ 1961 ʨʦʮʽ, 

ʷʢʝ ʧʦʪʽʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʝ ʚ ʧʨʘʮʷʭ 

ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʥʠʢʽʚ. ɿʘ ʚʠʥʘʡʜʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʦʢʠʩʥʦʛʦ 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʇ. ʄʽʪʯʝʣʣ ʫ 1978 ʨʦʮʽ ʦʪʨʠʤʘʚ 

ʅʦʙʝʣʽʚʩʴʢʫ ʧʨʝʤʽʶ ʚ ʛʘʣʫʟʽ ʭʽʤʽʾ (çɿʘ ʚʥʝʩʦʢ ʫ ʨʦʟʫʤʽʥʥʷ 

ʧʨʦʮʝʩʫ ʧʝʨʝʥʝʩʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʝʥʝʨʛʽʾ, ʷʢʠʡ ʟʨʦʙʣʝʥʠʡ 

ʟʘʚʜʷʢʠ ʩʪʚʦʨʝʥʥʶ ʭʝʤʽʦʩʤʦʪʠʯʥʦʾ ʪʝʦʨʽʾè).  

ʆʩʥʦʚʥʠʤʠ ʧʦʩʪʫʣʘʪʘʤʠ ʪʝʦʨʽʾ ʄʽʪʯʝʣʣʘ ʻ ʪʘʢʝ 

(ʨʠʩ. 3.5): 

1) ʚʥʫʪʨʽʰʥʷ ʤʝʤʙʨʘʥʘ ʤʽʪʦʭʦʥʜʨʽʡ ʥʝʧʨʦʥʠʢʥʘ 
ʜʣʷ ʽʦʥʽʚ ʪʘ ʤʘʣʠʭ ʤʦʣʝʢʫʣ (ʟʘ ʚʠʥʷʪʢʦʤ ʤʦʣʝʢʫʣ ʚʦʜʠ); 

2) ʜʠʭʘʣʴʥʠʡ ʣʘʥʮʶʛ ʧʨʘʮʶʻ ʷʢ çʧʦʤʧʘè, ʱʦ 

ʚʠʢʘʯʫʻ ʧʨʦʪʦʥʠ ʟ ʤʘʪʨʠʢʩʫ ʚ ʤʽʞʤʝʤʙʨʘʥʥʠʡ ʧʨʦʩʪʽʨ ï 

ʨʫʭ 2 ʝʣʝʢʪʨʦʥʽʚ ʚʽʜ ʩʫʙʩʪʨʘʪʫ ʥʘ ʢʠʩʝʥʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʝʨʝʥʝʩʝʥʥʷ 8ï10 ʅ+ (ʧʨʦʪʦʥʠ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʯʝʨʝʟ I, III  

ʪʘ IV ʢʦʤʧʣʝʢʩʠ) ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ; 

3) ʨʦʙʦʪʘ ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ ʩʪʚʦʨʶʻ 

ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʡ ʛʨʘʜʽʻʥʪ ʧʨʦʪʦʥʽʚ (æɛʅ+), ʦʩʢʽʣʴʢʠ ʚʦʥʠ 

ʚʽʣʴʥʦ ʯʝʨʝʟ ʚʥʫʪʨʽʰʥʶ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʫ ʤʝʤʙʨʘʥʫ 

ʧʦʚʝʨʥʫʪʠʩʷ ʚ ʤʘʪʨʠʢʩ ʥʝ ʤʦʞʫʪʴ ʽ ʙʫʜʫʪʴ ʥʘʢʦʧʠʯʫʚʘʪʠʩʴ 

ʫ ʤʽʞʤʝʤʙʨʘʥʥʦʤʫ ʧʨʦʩʪʦʨʽ; æɛʅ+ ï ʮʝ ʧʨʦʤʽʞʥʘ ʬʦʨʤʘ 

ʟʙʝʨʽʛʘʥʥʷ ʝʥʝʨʛʽʾ ʦʢʠʩʥʝʥʥʷ ʩʫʙʩʪʨʘʪʽʚ; 
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4) ʝʥʝʨʛʽʶ ʧʨʦʪʦʥʥʦʛʦ ʛʨʘʜʽʻʥʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻ   

ʅ+-ɸʊʌ-ʩʠʥʪʘʟʘ (V ʢʦʤʧʣʝʢʩ) ʜʣʷ ʩʠʥʪʝʟʫ ɸʊʌ, ʢʦʣʠ 

ʯʝʨʝʟ ʦʜʥʫ ʟ ʾʾ ʩʫʙʦʜʠʥʠʮʴ ʧʨʦʪʦʥʠ ʧʦʚʝʨʪʘʶʪʴʩʷ ʚ 

ʤʘʪʨʠʢʩ; 

5) ʽʩʥʫʶʪʴ ʩʧʦʣʫʢʠ ï ʨʦʟô̒ ʜʥʫʚʘʯʽ ʦʢʠʩʥʦʛʦ 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ, ʷʢʽ ʧʦʨʫʰʫʶʪʴ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʡ  

ʛʨʘʜʽʻʥʪ ʧʨʦʪʦʥʽʚ ʽ ʟʥʠʞʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ                         

ʅ+-ɸʊʌ-ʩʠʥʪʘʟʠ.  

 

ʈʠʩʫʥʦʢ 3.5 ï ʉʧʨʷʞʝʥʥʷ ʨʦʙʦʪʠ ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ  

ʽʟ ʩʠʥʪʝʟʦʤ ɸʊʌ (ʟʘ ʪʝʦʨʽʻʶ ʇ. ʄʽʪʯʝʣʣʘ) 

 

ʇʨʦʪʦʥʥʘ ɸʊʌ-ʩʠʥʪʘʟʘ ï ʮʝ ʦʣʽʛʦʤʝʨʥʠʡ ʙʽʣʦʢ, 

ʷʢʠʡ ʚʤʦʥʪʦʚʘʥʠʡ ʫ ʚʥʫʪʨʽʰʥʶ ʤʝʤʙʨʘʥʫ ʤʽʪʦʭʦʥʜʨʽʾ ʽ ʟʘ 

ʙʫʜʦʚʦʶ ʥʘʛʘʜʫʻ ʛʨʠʙ. ɺʦʥʘ ʤʽʩʪʠʪʴ ʜʚʽ ʩʫʙʦʜʠʥʠʮʽ: Fo ï 

ʧʨʦʪʦʥʥʠʡ ʢʘʥʘʣ (ʦ ï ʚʽʜ çʦʣʽʛʦʤʽʮʠʥè); ʣʠʰʝ ʯʝʨʝʟ ʮʝʡ 

ʢʘʥʘʣ ʧʨʦʪʦʥʠ ʤʦʞʫʪʴ ʧʦʚʝʨʥʫʪʠʩʷ ʚ ʤʘʪʨʠʢʩ; F1 ï 

ʬʝʨʤʝʥʪ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʝʥʝʨʛʽʶ, ʱʦ ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʧʽʜ 



 

55 

 

ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥ ̫ʧʨʦʪʦʥʽʚ ʯʝʨʝʟ Fo  ʜʣʷ ʩʠʥʪʝʟʫ ɸʊʌ ʟ 

ɸɼʌ ʪʘ ʌʥ.  

ʂʽʣʴʢʽʩʪʴ ʤʦʣʝʢʫʣ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʬʦʩʬʘʪʫ, ʷʢʝ 

ʧʝʨʝʡʰʣʦ ʫ ʟʚô̫ ʟʘʥʫ ʬʦʨʤʫ (ʪʦʙʪʦ ʫ ɸʊʌ) ʫ ʧʝʨʝʨʘʭʫʥʢʫ 

ʥʘ ʦʜʠʥ ʘʪʦʤ ʢʠʩʥʶ ʤʘʻ ʥʘʟʚʫ ʢʦʝʬʽʮʽʻʥʪ ʦʢʠʩʥʦʛʦ 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʽ ʧʦʟʥʘʯʘʻʪʴʩʷ ʈ/O (ʢʦʝʬʽʮʽʻʥʪ 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ). ʂʦʝʬʽʮʽʻʥʪ ʈ/O ʯʠʩʝʣʴʥʦ ʜʦʨʽʚʥʶʻ 

ʢʽʣʴʢʦʩʪʽ ʤʦʣʝʢʫʣ ɸʊʌ, ʱʦ ʩʠʥʪʝʟʫʚʘʣʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 2 Ǜ ʥʘ ʦʜʠʥ ʘʪʦʤ ʢʠʩʥʶ. ʊʦʤʫ ʜʣʷ 

ʩʫʙʩʪʨʘʪʽʚ, ʱʦ ʦʢʠʩʥʁ ʶʪʴʩʷ ʧʽʜ ʜʽʻʶ ʅɸɼ-ʟʘʣʝʞʥʠʭ 

ʜʝʛʽʜʨʦʛʝʥʘʟ ʈ/O = 3 (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʽʨʫʚʘʪʫ,                             

Ŭ-ʢʝʪʦʛʣʫʪʘʨʘʪʫ, ʽʟʦʮʠʪʨʘʪʫ, ʤʘʣʘʪʫ). ɼʣʷ ʩʫʙʩʪʨʘʪʽʚ, ʷʢʽ 

ʦʢʠʩʥʁ ʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʌɸɼ-ʟʘʣʝʞʥʠʭ ʜʝʛʽʜʨʦʛʝʥʘʟ, 

ʮʝʡ ʢʦʝʬʽʮʽʻʥʪ ʜʦʨʽʚʥʶʻ 2 (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʩʫʢʮʠʥʘʪʫ, 

ʘʮʠʣ-ʂʦɸ, ʛʣʽʮʝʨʦʣ-3-ʬʦʩʬʘʪʫ).  

 

3.6 ɯʥʛʽʙʽʪʦʨʠ ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ 

 

ʈʦʙʦʪʘ ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ ʤʦʞʝ ʙʫʪʠ ʽʥʛʽʙʦʚʘʥʘ 

ʧʽʜ ʜʽʻʶ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʣʽʪʠʥʥʠʭ ʦʪʨʫʪ, ʷʢʽ ʚʟʘʻʤʦʜʽʶʪʴ ʟ 

ʙʽʣʢʘʤʠ-ʧʝʨʝʥʦʩʥʠʢʘʤʠ ʪʘ ʧʦʨʫʰʫʶʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʝʣʝʢʪʨʦʥʽʚ: 

¶ ɯʥʛʽʙʽʪʦʨʠ I ʢʦʤʧʣʝʢʩʫ ï ʙʘʨʙʽʪʫʨʘʪʠ (ʘʤʽʪʘʣ, 

ʩʝʢʦʥʘʣ), ʨʦʪʝʥʦʥ, ʧʽʻʨʠʮʠʜʠʥ ɸ. 

¶ ɯʥʛ̔ʙ̔ʪʦʨ II ʢʦʤʧʣʝʢʩʫ ï ʤʘʣʦʥʘʪ. 

¶ ɯʥʛ̔ʙ̔ʪʦʨ III ʢʦʤʧʣʝʢʩʫ ï ʘʥʪʠʤʮ̔ʠʥ ɸ. 

¶ ɯʥʛ̔ʙ̔ʪʦʨʠ IV ʢʦʤʧʣʝʢʩʫ ï ʅ2S, ʮʠʘʥʜ̔ʠ, ʉʆ. 

ʅʘʷʚʥʽʩʪʴ ʫ ʢʣʽʪʠʥʽ ʚʢʘʟʘʥʠʭ ʽʥʛʽʙʽʪʦʨʽʚ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʨʦʟʚʠʪʢʫ ʛʽʧʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʪʘʥʫ, ʱʦ ʚ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʛʠʙʝʣʽ ʢʣʽʪʠʥʠ.  
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3.7. ɯʥʛʽʙʽʪʦʨʠ ʪʘ ʨʦʟô̒ ʜʥʫʚʘʯʽ  

ʦʢʠʩʥʦʛʦ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ 

 

ʈʦʙʦʪʘ ʧʨʦʪʦʥʥʦʾ ɸʊʌ-ʩʠʥʪʘʟʠ ʤʦʞʝ ʙʫʪʠ 

ʧʦʨʫʰʝʥʘ ʟʘ ʥʘʷʚʥʦʩʪʽ ʚ ʢʣʽʪʠʥʽ ʩʧʦʣʫʢ ï ʽʥʛʽʙʽʪʦʨʽʚ 

ʦʢʠʩʥʦʛʦ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʦʣʽʛʦʤʽʮʠʥ 

ʧʨʠʛʥʽʯʫʻ ʨʦʙʦʪʫ Fo ʩʫʙʦʜʠʥʠʮʽ, ʡ ʪʦʤʫ ʨʦʙʠʪʴ 

ʥʝʤʦʞʣʠʚʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʧʨʦʪʦʥʥʦʛʦ ʛʨʘʜʽʻʥʪʘ 

ʜʣʷ ʩʠʥʪʝʟʫ ɸʊʌ. 

ɼʝʷʢʽ ʨʝʯʦʚʠʥʠ ʨʦʟô̒ ʜʥʫʶʪʴ ʦʢʠʩʥʝʥʥʷ ʪʘ 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ, ʪʦʤʫ ʤʘʶʪʴ ʥʘʟʚʫ ʨʦʟô̒ ʜʥʫʚʘʯʽʚ 

ʦʢʠʩʥʦʛʦ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ. ʎʽ ʩʧʦʣʫʢʠ ʣʽʧʦʬʽʣʴʥʽ, ʣʝʛʢʦ 

ʜʠʬʫʥʜʫʶʪʴ ʯʝʨʝʟ ʚʥʫʪʨʽʰʥʶ ʤʝʤʙʨʘʥʫ ʤʽʪʦʭʦʥʜʨʽʡ, 

ʤʦʞʫʪʴ ʟʚô̫ ʟʫʚʘʪʠ ʧʨʦʪʦʥʠ ʪʘ ʧʝʨʝʥʦʩʠʪʠ ʾʭ ʫ ʤʘʪʨʠʢʩ ʟʘ 

ʛʨʘʜʽʻʥʪʦʤ ʢʦʥʮʝʥʪʨʘʮʽʡ ʅ+ (ʪʦʤʫ ʚʦʥʠ ʥʘʣʝʞʘʪʴ ʜʦ 

ʩʧʦʣʫʢ ʧʨʦʪʦʥʦʬʦʨʽʚ).  

ʋ ʨʘʟʽ ʥʘʷʚʥʦʩʪʽ ʚ ʢʣʽʪʠʥʽ ʨʦʟô̒ ʜʥʫʚʘʯʘ ʦʢʠʩʥʝʥʥʷ 

ʩʫʙʩʪʨʘʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʫʞʝ ʘʢʪʠʚʥʦ, ʜʠʭʘʣʴʥʠʡ ʣʘʥʮʶʛ 

ʤʽʪʦʭʦʥʜʨʽʡ ʧʨʘʮʶʻ ʽ ʥʘʤʘʛʘʻʪʴʩʷ ʩʪʚʦʨʠʪʠ 

ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʡ ʛʨʘʜʽʻʥʪ ʧʨʦʪʦʥʽʚ, ʘʣʝ ʮʴʦʛʦ ʥʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ. ʇʦʷʩʥʝʥʥʷ ʚ ʪʦʤʫ, ʱʦ ʤʦʣʝʢʫʣʠ 

ʨʦʟô̒ ʜʥʫʚʘʯʘ ʟʘʭʦʧʣʶʶʪʴ ʧʨʦʪʦʥʠ ʟ ʤʽʞʤʝʤʙʨʘʥʥʦʛʦ 

ʧʨʦʩʪʦʨʫ ʽ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʾʭ ʫ ʤʘʪʨʠʢʩ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ 

ʦʢʠʩʥʝʥʥʷ ʩʫʙʩʪʨʘʪʽʚ ʥʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʩʪʚʦʨʝʥʥʷ 

ʧʨʦʪʦʥʥʦʛʦ ʛʨʘʜʽʻʥʪʘ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʜʦ ʩʠʥʪʝʟʫ ɸʊʌ. 

ɽʥʝʨʛʽʷ ʦʢʠʩʥʝʥʥʷ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ, 

ʪʦʙʪʦ ʢʦʝʬʽʮʽʻʥʪ ʦʢʠʩʥʦʛʦ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʟʥʠʞʫʻʪʴʩʷ ʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷ ʪʝʧʣʘ (ʧʽʨʦʛʝʥʥʘ ʜʽʷ). 

ʂʣʘʩʠʯʥʠʤ ʧʨʠʢʣʘʜʦʤ ʨʦʟô̒ ʜʥʫʚʘʯʘ ʻ 2,4-ʜʠʥʽʪʨʦʬʝʥʦʣ. 

ɼʦ ʩʠʥʪʝʪʠʯʥʠʭ ʨʦʟô̒ ʜʥʫʚʘʯʽʚ ʦʢʠʩʥʦʛʦ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ 

ʧʦʪʨʽʙʥʦ ʚʽʜʥʝʩʪʠ ʜʝʷʢʽ ʧʦʭʽʜʥʽ ʚʽʪʘʤʽʥʫ ʂ, ʘʥʝʩʪʝʪʠʢʠ, 

ʘʥʪʠʙʽʦʪʠʢʠ ʚʘʣʽʥʦʤʽʮʠʥ ʪʘ ʛʨʘʤʽʮʠʜʠʥ, ʘʮʝʪʠʣʩʘʣʽʮʠʣʦʚʫ 

ʢʠʩʣʦʪʫ, ʛʝʨʙʽʮʠʜʠ. ɼʦ ʧʨʠʨʦʜʥʠʭ ʨʦʟô̒ ʜʥʫʚʘʯʽʚ ʥʘʣʝʞʘʪʴ 

ʧʨʦʜʫʢʪʠ ʧʝʨʠʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ, ʜʦʚʛʦʣʘʥʮʶʛʦʚʽ 
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ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʚʝʣʠʢʽ ʜʦʟʠ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ.

 ʉʘʤʝ ʪʦʤʫ ʚ ʣʶʜʝʡ, ʷʢ̔ ʭʚʦʨʽʶʪʴ ʥʘ ʛʽʧʝʨʪʠʨʝʦʟ, 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ, ʘʢʪʠʚʥʝ 

ʦʢʠʩʥʝʥʥʷ ʩʫʙʩʪʨʘʪʽʚ, ʽ ʪʦʤʫ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʽʜʚʠʱʝʥʠʡ 

ʘʧʝʪʠʪ, ʚʦʥʠ ʚʪʨʘʯʘʶʪʴ ʚʘʛʫ. ɺʽʜʦʤʦ ʪʘʢʦʞ, ʱʦ ʚ ʨʘʟʽ 

ʢʫʧʘʥʥʷ ʚ ʭʦʣʦʜʥʽʡ ʚʦʜʽ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʝʡ-ʤʦʨʞʽʚ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʩʠʣʝʥʘ ʩʝʢʨʝʮʽʷ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʩʠʣʠʪʠ ʪʝʨʤʦʧʨʦʜʫʢʮʽʶ ʽ ʧʦʢʨʘʱʠʪʠ 

ʪʝʨʤʦʨʝʛʫʣʷʮʽʶ. 

ʇʨʠʢʣʘʜʦʤ ʧʨʠʨʦʜʥʦʛʦ ʨʦʟô̒ ʜʥʘʥʥʷ ʪʘʢʦʞ ʤʦʞʝ 

ʙʫʪʠ ʨʦʙʦʪʘ ʙʽʣʢʘ ʪʝʨʤʦʛʝʥʽʥʫ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʫ 

ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʙʫʨʦʾ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ. 

ʎʝʡ ʙʽʣʦʢ ʻ ʧʨʦʪʦʥʥʠʤ ʢʘʥʘʣʦʤ, ʯʝʨʝʟ ʷʢʠʡ 

ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʧʨʦʪʦʥʠ ʫ ʤʘʪʨʠʢʩ, ʽ ʪʦʤʫ ʨʦʙʦʪʘ 

ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ ʥʝ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʥʝʦʙʭʽʜʥʠʡ 

ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʡ ʛʨʘʜʽʻʥʪ ʧʨʦʪʦʥʽʚ ʜʣʷ ʩʠʥʪʝʟʫ ɸʊʌ. ʊʦʤʫ 

ʘʢʪʠʚʥʝ ʦʢʠʩʥʝʥʥʷ ʩʫʙʩʪʨʘʪʽʚ ʙʫʨʦʶ ʞʠʨʦʚʦʶ ʪʢʘʥʠʥʦʶ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʝʥʝʨʘʮʽʾ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ.  
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4 ʄɽʊɸɹʆʃɯɿʄ ɺʋɻʃɽɺʆɼɯɺ 

 

 

4.1 ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʫʛʣʝʚʦʜʽʚ, ʾʭ ʙʽʦʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ 

 

ɺʫʛʣʝʚʦʜʠ ï ʮʝ ʙʘʛʘʪʦʘʪʦʤʥʽ ʘʣʴʜʝʛʽʜʦ- ʘʙʦ 

ʢʝʪʦʩʧʠʨʪʠ. ʅʘʟʚʘ çʚʫʛʣʝʚʦʜʠè ʧʦʭʦʜʠʪʴ ʚʽʜ ʪʝʨʤʽʥʽʚ 

çʚʫʛʣʝʮʴè ʪʘ çʚʦʜʘè, ʦʩʢʽʣʴʢʠ ʚʫʛʣʝʚʦʜʠ ʤʘʶʪʴ ʟʘʛʘʣʴʥʫ 

ʬʦʨʤʫʣʫ ʉn(H2O)n ʘʙʦ ʉnʅ2nʆn,  ʜʝ n ï ʢʽʣʴʢʽʩʪʴ ʘʪʦʤʽʚ 

ʂʘʨʙʦʥʫ.  

ɿʘ ʭʽʤʽʯʥʦʶ ʙʫʜʦʚʦʶ ʚʫʛʣʝʚʦʜʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ 

ʢʣʘʩʠ: ʤʦʥʦ-, ʦʣʽʛʦ- ʪʘ ʧʦʣʽʩʘʭʘʨʠʜʠ.  

ʄʦʥʦʩʘʭʘʨʠʜʠ ï ʥʘʡʧʨʦʩʪʽʰʽ ʚʫʛʣʝʚʦʜʠ, ʱʦ ʥʝ 

ʛʽʜʨʦʣʽʟʫʶʪʴʩʷ, ʪʦʙʪʦ ʥʝ ʨʦʟʧʘʜʘʶʪʴʩʷ ʧʽʜ ʜʽʻʶ ʚʦʜʠ ʜʦ 

ʙʽʣʴʰ ʧʨʦʩʪʠʭ ʩʧʦʣʫʢ.  

ɿʘ ʢʽʣʴʢʽʩʪʶ ʘʪʦʤʽʚ ʂʘʨʙʦʥʫ ʫ ʩʢʣʘʜʽ ʤʦʣʝʢʫʣʠ 

ʤʦʥʦʩʘʭʘʨʠʜʠ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʪʨʽʦʟʠ (ʉ3), ʪʝʪʨʦʟʠ (ʉ4), 

ʧʝʥʪʦʟʠ (ʉ5), ʛʝʢʩʦʟʠ (ʉ6) ʽ ʪ. ʜ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʚ 

ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʻ ʧʝʥʪʦʟʠ ʽ ʛʝʢʩʦʟʠ. ɼʦ ʧʝʥʪʦʟ ʥʘʣʝʞʘʪʴ 

ʨʠʙʦʟʘ ʉ5ʅ10ʆ5 ʽ ʜʝʟʦʢʩʠʨʠʙʦʟʘ ʉ5ʅ10ʆ4, ʱʦ ʚʭʦʜʷʪʴ ʜʦ 

ʩʢʣʘʜʫ ʈʅʂ ʽ ɼʅʂ ʚʽʜʧʦʚʽʜʥʦ. ʇʨʝʜʩʪʘʚʥʠʢʘʤʠ ʛʝʢʩʦʟ ʻ 

ʛʣʶʢʦʟʘ, ʬʨʫʢʪʦʟʘ ʽ ʛʘʣʘʢʪʦʟʘ, ʾʭ ʟʘʛʘʣʴʥʘ ʬʦʨʤʫʣʘ 

ʉ6ʅ12ʆ6.  

ɿʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʘʣʴʜʝʛʽʜʥʦʾ ʘʙʦ ʢʝʪʦʥʥʦʾ 

ʛʨʫʧʠ ʤʦʥʦʩʘʭʘʨʠʜʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʘʣʴʜʦʟʠ ʽ ʢʝʪʦʟʠ. ɼʦ 

ʘʣʴʜʦʟ ʥʘʣʝʞʘʪʴ ʛʣʶʢʦʟʘ, ʛʘʣʘʢʪʦʟʘ, ʜʦ ʢʝʪʦʟ ï ʬʨʫʢʪʦʟʘ 

(ʨʠʩ. 4.1). 

ʆʣʽʛʦʩʘʭʘʨʠʜʠ ʤʽʩʪʷʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʚʽʜ 2 ʜʦ 

10 ʤʦʥʦʩʘʭʘʨʠʜʽʚ, ʟô̒ ʜʥʘʥʠʭ ʛʣʽʢʦʟʠʜʥʠʤʠ ʟʚô̫ ʟʢʘʤʠ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʫ ʧʨʠʨʦʜʽ ʻ ʜʠʩʘʭʘʨʠʜʠ, ʧʦʙʫʜʦʚʘʥʽ ʟ̔ 

ʜʚʦʭ ʟʘʣʠʰʢʽʚ ʤʦʥʦʩʘʭʘʨʠʜʽʚ. ɿʘʛʘʣʴʥʘ ʬʦʨʤʫʣʘ 

ʜʠʩʘʭʘʨʠʜʽʚ ï  ʉ12ʅ22ʆ11. ʇʨʠʢʣʘʜʠ ʜʠʩʘʭʘʨʠʜʽʚ: ʩʘʭʘʨʦʟʘ 

(ʛʣʶʢʦʟʘ + ʬʨʫʢʪʦʟʘ), ʣʘʢʪʦʟʘ (ʛʘʣʘʢʪʦʟʘ + ʛʣʶʢʦʟʘ), 

ʤʘʣʴʪʦʟʘ (2 ʛʣʶʢʦʟʠ) (ʨʠʩ. 4.2). 
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ʈʠʩʫʥʦʢ 4.1 ï ʉʪʨʫʢʪʫʨʥʽ ʬʦʨʤʫʣʠ ʤʦʥʦʩʘʭʘʨʠʜʽʚ 

 

 

 
 

ʈʠʩʫʥʦʢ 4.2 ï ʉʪʨʫʢʪʫʨʥʽ ʬʦʨʤʫʣʠ ʜʠʩʘʭʘʨʠʜʽʚ 

 

 ʇʦʣʽʩʘʭʘʨʠʜʠ ï ʚʫʛʣʝʚʦʜʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ  ʟ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʣʠʰʢʽʚ ʤʦʥʦʩʘʭʘʨʠʜʽʚ.  
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ɼʦ ʩʢʣʘʜʫ ʛʦʤʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʚʭʦʜʷʪʴ ʟʘʣʠʰʢʠ ʣʠʰʝ 

ʦʜʥʦʛʦ ʚʠʜʫ ʤʦʥʦʩʘʭʘʨʠʜʫ, ʜʦ ʩʢʣʘʜʫ ʛʝʪʝʨʦʧʦʣʽʩʘʭʘʨʠʜʽʚ 

ï ʨʽʟʥʠʭ ʚʠʜʽʚ ʤʦʥʦʩʘʭʘʨʠʜʽʚ.  

ɺ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ ʤʽʩʪʠʪʴʩʷ 

ʛʦʤʦʧʦʣʽʩʘʭʘʨʠʜ ʛʣʽʢʦʛʝʥ, ʱʦ ʻ ʟʘʧʘʩʥʦʶ ʬʦʨʤʦʶ 

ʛʣʶʢʦʟʠ. ɼʦ ʛʦʤʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

ʥʘʣʝʞʘʪʴ ʢʨʦʭʤʘʣʴ ʪʘ ʮʝʣʶʣʦʟʘ. ɿʘʛʘʣʴʥʘ ʬʦʨʤʫʣʘ 

ʛʦʤʦʧʦʣʽʩʘʭʘʨʠʜʽʚ (ʉ6ʅ10ʆ5)n.. 

ɻʝʪʝʨʦʧʦʣʽʩʘʭʘʨʠʜʠ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʤʽʞʢʣʽʪʠʥʥʦʾ 

ʨʝʯʦʚʠʥʠ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. ʇʨʠʢʣʘʜʠ 

ʛʝʪʝʨʦʧʦʣʽʩʘʭʘʨʠʜʽʚ: ʛʽʘʣʫʨʦʥʦʚʘ ʢʠʩʣʦʪʘ, ʛʝʧʘʨʠʥ, 

ʭʦʥʜʨʦʾʪʠʥ-, ʢʝʨʘʪʘʥ-, ʜʝʨʤʘʪʘʥʩʫʣʴʬʘʪʠ.  

ɹʽʦʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ ʚʫʛʣʝʚʦʜʽʚ: 

ï ʝʥʝʨʛʝʪʠʯʥʘ ï ʚʫʛʣʝʚʦʜʠ ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ 

ʭʘʨʯʦʚʦʛʦ ʨʘʮʽʦʥʫ ʣʶʜʠʥʠ, ʧʨʠ ʨʦʟʱʝʧʣʝʥʥʽ 1 ʛ ʚʫʛʣʝʚʦʜʽʚ 

ʚʠʜʽʣʷʻʪʴʩʷ 17,5 ʢɼʞ (4,1 ʢʢʘʣ) ʝʥʝʨʛʽʾ;  

ï ʩʪʨʫʢʪʫʨʥʘ ï ʚʫʛʣʝʚʦʜʠ ʻ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ, ʛʣʽʢʦʧʨʦʪʝʾʥʽʚ, 

ʣʽʧʦʧʨʦʪʝʾʥʽʚ; 

ï ʨʝʟʝʨʚʥʘ ï ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ ʟʘʧʘʩʥʦʶ 

ʬʦʨʤʦʶ ʛʣʶʢʦʟʠ ʻ ʛʣʽʢʦʛʝʥ, ʫ ʨʦʩʣʠʥ ï ʢʨʦʭʤʘʣʴ; 

ï ʨʝʮʝʧʪʦʨʥʘ ʪʘ ʽʤʫʥʥʘ ï ʟʘ ʭʽʤʽʯʥʦʶ ʙʫʜʦʚʦʶ 

ʨʝʮʝʧʪʦʨʠ ʪʘ ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ ʻ ʛʣʽʢʦʧʨʦʪʝʾʥʘʤʠ; 

ï ʜʝʪʦʢʩʠʢʘʮʽʡʥʘ ï ʛʣʶʢʫʨʦʥʦʚʘ ʢʠʩʣʦʪʘ ʙʝʨʝ 

ʫʯʘʩʪʴ ʫ ʟʥʝʰʢʦʜʞʝʥʥʽ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʝʯʽʥʮʽ.   

 

ʇʝʨʝʪʨʘʚʣʶʚʘʥʥʷ ʚʫʛʣʝʚʦʜʽʚ 

ɺʫʛʣʝʚʦʜʠ ʻ ʛʦʣʦʚʥʠʤʠ ʢʦʧʦʥʝʥʪʘʤʠ ʭʘʨʯʦʚʦʛʦ 

ʨʘʮʽʦʥʫ ʣʶʜʠʥʠ. ʋ ʩʢʣʘʜʽ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʜʦ 

ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʥʘʜʭʦʜʷʪʴ ʧʦʣʽʩʘʭʘʨʠʜʠ (ʢʨʦʭʤʘʣʴ, 

ʮʝʣʶʣʦʟʘ), ʜʠʩʘʭʘʨʠʜʠ (ʩʘʭʘʨʦʟʘ, ʣʘʢʪʦʟʘ), ʤʦʥʦʩʘʭʘʨʠʜʠ 

(ʛʣʶʢʦʟʘ, ʬʨʫʢʪʦʟʘ).  

ʇʝʨʝʪʨʘʚʣʶʚʘʥʥʷ ʚʫʛʣʝʚʦʜʽʚ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʫ 

ʨʦʪʦʚʽʡ ʧʦʨʦʞʥʠʥʽ ʧʽʜ ʜʽʻʶ Ŭ-ʘʤʽʣʘʟʠ ʩʣʠʥʠ. ʌʝʨʤʝʥʪ 
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ʢʘʪʘʣʽʟʫʻ ʛʽʜʨʦʣʽʟ ʢʨʦʭʤʘʣʶ ʜʦ ʧʨʦʤʽʞʥʠʭ ʧʨʦʜʫʢʪʽʚ ï 

ʜʝʢʩʪʨʠʥʽʚ. ʋ ʰʣʫʥʢʫ ʘʤʽʣʘʟʘ ʽʥʘʢʪʠʚʫʻʪʴʩʷ ʧʽʜ ʜʽʻʶ ʅʉl, 

ʪʦʤʫ ʧʦʜʘʣʴʰʝ ʨʦʟʱʝʧʣʝʥʥʷ ʜʝʢʩʪʨʠʥʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ 

ʪʦʥʢʦʤʫ ʢʠʰʢʽʚʥʠʢʫ ʟʘ ʫʯʘʩʪʽ ʘʤʽʣʘʟʠ ʧʽʜʰʣʫʥʢʦʚʦʾ 

ʟʘʣʦʟʠ. ɼʝʢʩʪʨʠʥʠ ʛʽʜʨʦʣʽʟʫʶʪʴʩʷ ʜʦ ʜʠʩʘʭʘʨʠʜʫ ʤʘʣʴʪʦʟʠ, 

ʱʦ ʧʽʜ ʜʽʻʶ ʤʘʣʴʪʘʟʠ ʨʦʟʱʝʧʣʶʻʪʴʩʷ ʜʦ ʛʣʶʢʦʟʠ. ʉʭʝʤʘ 

ʛʽʜʨʦʣʽʟʫ ʢʨʦʭʤʘʣʶ: 

  

ʂʨʦʭʤʘʣʴ           ɼʝʢʩʪʨʠʥʠ              ʄʘʣʴʪʦʟʘ              

ɻʣʶʢʦʟʘ 

 

ʇʝʨʝʪʨʘʚʣʶʚʘʥʥʷ ʜʠʩʘʭʘʨʠʜʽʚ ʢʘʪʘʣʽʟʫʶʪʴ 

ʬʝʨʤʝʥʪʠ ʜʠʩʘʭʘʨʘʟʠ: ʤʘʣʴʪʘʟʘ, ʩʘʭʘʨʘʟʘ, ʣʘʢʪʘʟʘ. ʉʭʝʤʘ 

ʛʽʜʨʦʣʽʟʫ ʜʠʩʘʭʘʨʠʜʽʚ: 

 

 ʄʘʣʴʪʦʟʘ           ɻʣʶʢʦʟʘ  + ɻʣʶʢʦʟʘ  

 

 ʉʘʭʘʨʦʟʘ            ɻʣʶʢʦʟʘ  + ʌʨʫʢʪʦʟʘ 

 

 ʃʘʢʪʦʟʘ              ɻʘʣʘʢʪʦʟʘ + ɻʣʶʢʦʟʘ 

 

 ʇʨʦʜʫʢʪʠ ʧʝʨʝʪʨʘʚʣʶʚʘʥʥʷ ʜʠʩʘʭʘʨʠʜʽʚ ʽ ʢʨʦʭʤʘʣʶ 

ʚʩʤʦʢʪʫʶʪʴʩʷ ʚ ʢʨʦʚ ʫ ʪʦʥʢʦʤʫ ʢʠʰʢʽʚʥʠʢʫ. 

ɼʝʷʢʽ ʣʶʜʠ ʤʘʶʪʴ ʩʧʘʜʢʦʚʠʡ ʜʝʬʽʮʠʪ ʣʘʢʪʘʟʠ, ʪʦʤʫ 

ʥʝ ʤʦʞʫʪʴ ʚʞʠʚʘʪʠ ʤʦʣʦʢʦ ʽ ʤʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ.  

ʅʝʦʙʭʽʜʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʭʘʨʯʦʚʦʛʦ ʨʘʮʽʦʥʫ ʻ 

ʮʝʣʶʣʦʟʘ, ʱʦ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʤʽʩʪʠʪʴʩʷ ʚ ʦʚʦʯʘʭ ʽ 

ʬʨʫʢʪʘʭ. ʋ ʪʨʘʚʥʽʡ ʩʠʩʪʝʤʽ ʣʶʜʠʥʠ ʚʽʜʩʫʪʥʽ ʬʝʨʤʝʥʪʠ, ʱʦ 

ʨʦʟʱʝʧʣʶʶʪʴ ʜʘʥʠʡ ʧʦʣʽʩʘʭʘʨʠʜ. ʎʝʣʶʣʦʟʘ ʥʝ ʻ ʜʞʝʨʝʣʦʤ 

ʝʥʝʨʛʽʾ ʜʣʷ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ, ʚʦʥʘ ʩʪʠʤʫʣʶʻ 

ʧʝʨʠʩʪʘʣʴʪʠʢʫ ʢʠʰʢʽʚʥʠʢʘ ʡ ʘʜʩʦʨʙʫʻ ʪʦʢʩʠʥʠ. 

ɿʘ ʦʜʥʫ ʜʦʙʫ ʜʦʨʦʩʣʘ ʣʶʜʠʥʘ ʧʦʚʠʥʥʘ ʩʧʦʞʠʚʘʪʠ 

400ï650 ʛ ʚʫʛʣʝʚʦʜʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʬʽʟʠʯʥʠʭ 
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ʥʘʚʘʥʪʘʞʝʥʴ. ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʚʫʛʣʝʚʦʜʽʚ ʻ ʧʨʦʜʫʢʪʠ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

 

4.2 ʐʣʷʭʠ ʫʪʠʣʽʟʘʮʽʾ ʛʣʶʢʦʟʠ ʚ ʢʣʽʪʠʥʘʭ. ɻʣʽʢʦʣʽʟ. 

ɸʝʨʦʙʥʝ ʦʢʠʩʥʝʥʥʷ ʛʣʶʢʦʟʠ 

 

ɻʣʶʢʦʟʘ ʻ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʜʣʷ ʦʨʛʘʥʽʟʤʫ 

ʣʶʜʠʥʠ. ʋʪʠʣʽʟʘʮʽʷ ʛʣʶʢʦʟʠ ʚ ʢʣʽʪʠʥʘʭ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʟ ʾʾ 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʧʽʜ ʜʽʻʶ ʛʝʢʩʦʢʽʥʘʟʠ (ʨʠʩ. 4.3).  

 

 
ʈʠʩʫʥʦʢ 4.3 ï ʋʪʚʦʨʝʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʷ ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʫ 

 

ʇʨʦʜʫʢʪ ʨʝʘʢʮʽʾ ï ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪ ï ʻ ʽʥʛʽʙʽʪʦʨʦʤ 

ʛʝʢʩʦʢʽʥʘʟʠ. ʋ ʧʝʯʽʥʮʽ ʬʫʥʢʮʽʦʥʫʻ ʽʟʦʬʝʨʤʝʥʪ ʛʝʢʩʦʢʽʥʘʟʠ 

ï ʛʣʶʢʦʢʽʥʘʟʘ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʝʢʩʦʢʽʥʘʟʠ ʛʣʶʢʦʢʽʥʘʟʘ ʥʝ 

ʤʘʻ ʽʥʛʽʙʽʪʦʨʽʚ. ʌʦʩʬʦʨʠʣʶʚʘʥʥʷ ʛʣʶʢʦʟʠ ʻ ʩʚʦʻʨʽʜʥʦʶ 

çʧʘʩʪʢʦʶè ʜʣʷ ʥʝʾ, ʦʩʢʽʣʴʢʠ ʧʣʘʟʤʘʪʠʯʥʘ ʤʝʤʙʨʘʥʘ 

ʢʣʽʪʠʥʠ ʻ ʥʝʧʨʦʥʠʢʥʦʶ ʜʣʷ ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʫ. ɿʘ ʚʠʩʦʢʦʾ 



 

63 

 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʽʥʩʫʣʽʥ ʩʪʠʤʫʣʶʻ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʛʣʶʢʦʟʠ ʜʦ ʧʝʯʽʥʢʠ, ʜʝ ʘʢʪʠʚʥʘ 

ʛʣʶʢʦʢʽʥʘʟʘ çʟʘʪʨʠʤʫʻè ʛʣʶʢʦʟʫ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷʤ ʜʣʷ ʾʾ 

ʧʦʜʘʣʴʰʦʾ ʫʪʠʣʽʟʘʮʽʾ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʛʣʶʢʦʟʠ ʦʢʠʩʥʶʻʪʴʩʷ ʚ ʢʣʽʪʠʥʘʭ ʟ 

ʚʠʜʽʣʝʥʥʷʤ ʝʥʝʨʛʽʾ. ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʛʦʣʦʚʥʽ ʰʣʷʭʠ 

ʦʢʠʩʥʝʥʥʷ ʛʣʶʢʦʟʠ: ʘʥʘʝʨʦʙʥʠʡ (ʙʝʟ ʫʯʘʩʪ̔  ʢʠʩʥʶ) ʪʘ 

ʘʝʨʦʙʥʠʡ (ʟʘ ʫʯʘʩʪʽ ʢʠʩʥʶ).  

ɸʝʨʦʙʥʝ ʦʢʠʩʥʝʥʥʷ ʛʣʶʢʦʟʠ ʻ ʦʩʥʦʚʥʠʤ ʰʣʷʭʦʤ 

ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾ ʚ ʢʣʽʪʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ɺ ʘʝʨʦʙʥʠʭ 

ʫʤʦʚʘʭ ʛʣʶʢʦʟʘ ʦʢʠʩʥʶʻʪʴʩʷ ʜʦ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʦʙʤʽʥʫ 

ï ʉʆ2 ʽ ʅ2ʆ, ʚʦʜʥʦʯʘʩ ʫʪʚʦʨʶʻʪʴʩʷ 38 ʤʦʣʝʢʫʣ ɸʊʌ. 

ʉʭʝʤʘ ʘʝʨʦʙʥʦʛʦ ʦʢʠʩʥʝʥʥʷ  ʛʣʶʢʦʟʠ: 

 

ɻʣʶʢʦʟʘ       2 ʇʽʨʫʚʘʪ      2ɸʮʝʪʠʣ-ʂʦɸ      ʉʆ2, ʅ2ʆ, 38 

ɸʊʌ 

 

ɺ ʘʥʘʝʨʦʙʥʠʭ ʫʤʦʚʘʭ ʛʣʶʢʦʟʘ ʦʢʠʩʥʶʻʪʴʩʷ ʜʦ 

ʣʘʢʪʘʪʫ (ʤʦʣʦʯʥʦʾ ʢʠʩʣʦʪʠ), ʚʦʜʥʦʯʘʩ ʫʪʚʦʨʶʻʪʴʩʷ ʜʚʽ 

ʤʦʣʝʢʫʣʠ ɸʊʌ.  

ɸʥʘʝʨʦʙʥʝ ʦʢʠʩʥʝʥʥʷ ʛʣʶʢʦʟʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʩʢʝʣʝʥʠʭ ʤô̫ ʟʘʭ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʪʨʠʚʘʣʠʭ ʽʥʪʝʥʩʠʚʥʠʭ 

ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ (ʚʘʞʢʘ ʘʪʣʝʪʠʢʘ, ʩʧʨʠʥʪ). 

ʅʘʢʦʧʠʯʝʥʥʷ ʣʘʢʪʘʪʫ ʩʧʨʠʯʠʥʷʻ ʙʦʣʴʦʚʽ ʚʽʜʯʫʪʪʷ ʚ ʤô̫ ʟʘʭ. 

ɸʥʘʝʨʦʙʥʝ ʦʢʠʩʥʝʥʥʷ ʛʣʶʢʦʟʠ ï ʻʜʠʥʠʡ ʰʣʷʭ ʩʠʥʪʝʟʫ 

ɸʊʌ ʚ ʝʨʠʪʨʦʮʠʪʘʭ, ʦʩʢʽʣʴʢʠ ʮʽ ʢʣʽʪʠʥʠ ʥʝ ʤʽʩʪʷʪʴ 

ʤʽʪʦʭʦʥʜʨʽʡ. ʉʭʝʤʘ ʘʥʘʝʨʦʙʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʛʣʶʢʦʟʠ: 

 

ɻʣʶʢʦʟʘ             2 ʇʽʨʫʚʘʪ                2 ʃʘʢʪʘʪ, 2 ɸʊʌ  

 

ʉʧʽʣʴʥʠʤ ʝʪʘʧʦʤ ʘʝʨʦʙʥʦʛʦ ʪʘ ʘʥʘʝʨʦʙʥʦʛʦ 

ʦʢʠʩʥʝʥʥʷ ʛʣʶʢʦʟʠ ʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʛʣʶʢʦʟʠ ʥʘ ʜʚʽ 

ʤʦʣʝʢʫʣʠ ʧʽʨʫʚʘʪʫ (ʧʽʨʦʚʠʥʦʛʨʘʜʥʦʾ ʢʠʩʣʦʪʠ).  
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ʇʨʦʮʝʩ ʦʢʠʩʥʝʥʥʷ ʛʣʶʢʦʟʠ ʜʦ ʧʽʨʫʚʘʪʫ ʚ ʘʝʨʦʙʥʠʭ 

ʫʤʦʚʘʭ ʘʙʦ ʜʦ ʣʘʢʪʘʪʫ ʚ ʘʥʘʝʨʦʙʥʠʭ ʫʤʦʚʘʭ ʥʘʟʠʚʘʶʪ ɹ

ʛʣʽʢʦʣʽʟʦʤ.   
ʈʝʘʢʮʽʾ ʛʣʽʢʦʣʽʟʫ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʮʠʪʦʧʣʘʟʤʽ 

ʢʣʽʪʠʥʠ. ɸʝʨʦʙʥʠʡ ʛʣʽʢʦʣʽʟ ʥʘʣʽʯʫʻ 10  ʙʽʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ 

(ʧʨʦʜʫʢʪ ï ʧʽʨʫʚʘʪ) , ʘʥʘʝʨʦʙʥʠʡ  ï 11 (ʧʨʦʜʫʢʪ ï ʣʘʢʪʘʪ).  

ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʝʪʘʧʠ ʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʟʫ 

(ʨʠʩ. 4.4): 

 

 
ʈʠʩʫʥʦʢ 4.4 ï ʉʭʝʤʘ ʛʣʽʢʦʣʽʟʫ 

  

I  ʝʪʘʧ (ʨʝʘʢʮʽʾ 1ï5) ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʝʥʝʨʛʽʾ.  

ɺ ʨʝʘʢʮʽʷʭ 1 ʽ 3 ʚʠʪʨʘʯʘʻʪʴʩʷ ʧʦ ʦʜʥʽʡ ʤʦʣʝʢʫʣʽ 

ɸʊʌ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʛʣʽʢʦʣʽʟʫ ʤʦʣʝʢʫʣʘ ʛʣʶʢʦʟʠ 

ʦʢʠʩʥʶʻʪʴʩʷ ʜʦ ʜʚʦʭ ʤʦʣʝʢʫʣ ʪʨʽʦʟ: ʉ6  ­ 2ʉ3. 

II  ʝʪʘʧ (ʨʝʘʢʮʽʾ 6ï10) ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʝʥʝʨʛʽʾ.  
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ʋ ʨʝʘʢʮʽʷʭ 7 ʽ 10 ʩʠʥʪʝʟʫʻʪʴʩʷ ɸʊʌ, ʚ ʨʝʘʢʮʽʾ 6 ï 

ʅɸɼʅ Ö ʅ+. ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʟʫ ʜʚʽ 

ʤʦʣʝʢʫʣʠ ʪʨʽʦʟ ʦʢʠʩʥʶʶʪʴʩʷ ʜʦ ʧʽʨʫʚʘʪʫ.  

ʅʘ ʨʠʩʫʥʢʫ 4.5 ʥʘʚʝʜʝʥʽ ʨʝʘʢʮʽʾ ʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʟʫ. 

 

 
 

 
 

ʈʠʩʫʥʦʢ 4.5 ï ʈʝʘʢʮʽʾ ʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʟʫ 
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ʈʠʩʫʥʦʢ 4.5, ʘʨʢʫʰ 2 

 

ʆʢʠʩʥʝʥʥʷ ʧʽʨʫʚʘʪʫ ʜʦ ʣʘʢʪʘʪʫ ʢʘʪʘʣʽʟʫʻ 

ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ, ʢʦʬʝʨʤʝʥʪʦʤ ʷʢʦʾ ʻ ʅɸɼʅ Ö ʅ+ 

(ʨʠʩ. 4.6). 

 

 
ʈʠʩʫʥʦʢ 4.6 ï ʃʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʥʘ ʨʝʘʢʮʽʷ 
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ɽʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ ʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʟʫ 

ʩʪʘʥʦʚʠʪʴ 8 ɸʊʌ: ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʛʣʽʢʦʣʽʟʫ ʚʠʪʨʘʯʘʻʪʴʩʷ 

2 ɸʊʌ (ʨʝʘʢʮʽʾ 1, 3), ʥʘ ʜʨʫʛʦʤʫ ï ʫʪʚʦʨʶʻʪʴʩʷ 10 ɸʊʌ: 

4 ʤʦʣʝʢʫʣʠ ɸʊʌ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʨʝʘʢʮʽʷʭ 7 ʽ 10 (ʧʦ 2 ʚ 

ʢʦʞʥʽʡ ʨʝʘʢʮʽʾ), 6 ɸʊʌ ï ʟ 2 ʤʦʣʝʢʫʣ ʅɸɼʅ Ö ʅ+ (ʦʜʥʘ 

ʤʦʣʝʢʫʣʘ ʅɸɼʅ Ö ʅ+ ʟʘʙʝʟʧʝʯʫʻ ʫʪʚʦʨʝʥʥʷ 3 ɸʊʌ).  

ʉʫʤʘʨʥʠʡ ʙʘʣʘʥʩ: 10 ɸʊʌ  ï 2 ɸʊʌ  = 8 ɸʊʌ. 

ɽʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ ʘʥʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʟʫ 

ʩʪʘʥʦʚʠʪʴ 2 ɸʊʌ,  ʦʩʢʽʣʴʢʠ 2 ʤʦʣʝʢʫʣʠ ʅɸɼʅ Ö ʅ+, ʱʦ 

ʫʪʚʦʨʠʣʠʩʷ ʚ ʨʝʘʢʮʽʾ 6, ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʠʪʨʘʯʘʶʪʴʩʷ ʚ 

ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʥʽʡ ʨʝʘʢʮʽʾ.  

ʉʫʤʘʨʥʠʡ ʙʘʣʘʥʩ: 4 ɸʊʌ  ï 2 ɸʊʌ  = 2 ɸʊʌ. 

ʈʝʛʫʣʷʮʽʷ ʛʣʽʢʦʣʽʟʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ 

ʘʢʪʠʚʥʦʩʪʽ ʨʝʛʫʣʷʪʦʨʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʱʦ ʢʘʪʘʣʽʟʫʶʪʴ 

ʥʝʟʚʦʨʦʪʥʽ ʨʝʘʢʮʽʾ ʛʣʽʢʦʣʽʟʫ: ʛʝʢʩʦʢʽʥʘʟʠ, 

ʬʦʩʬʦʬʨʫʢʪʦʢʽʥʘʟʠ, ʧʽʨʫʚʘʪʢʽʥʘʟʠ. ʉʧʽʣʴʥʠʤ ʽʥʛʽʙʽʪʦʨʦʤ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʬʝʨʤʝʥʪʽʚ ʛʣʽʢʦʣʽʟʫ ʻ ɸʊʌ. ɿʘ ʫʤʦʚ 

ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʝʥʝʨʛʽʾ ʚ ʢʣʽʪʠʥʽ ʛʣʽʢʦʣʽʟ ʽʥʛʽʙʫʻʪʴʩʷ, 

ʟʘ ʫʤʦʚ ʜʝʬʽʮʠʪʫ ʝʥʝʨʛʽʾ ï ʘʢʪʠʚʫʻʪʴʩʷ. ʂʨʽʤ ʪʦʛʦ, 

ʛʝʢʩʦʢʽʥʘʟʘ ʨʝʛʫʣʶʻʪʴʩʷ ʟʘ ʧʨʠʥʮʠʧʦʤ ʟʚʦʨʦʪʥʦʛʦ 

ʥʝʛʘʪʠʚʥʦʛʦ ʟʚô̫ ʟʢʫ: ʧʨʦʜʫʢʪ ʨʝʘʢʮʽʾ ï  ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪ 

ï  ̒  ʽʥʛʽʙʽʪʦʨʦʤ ʬʝʨʤʝʥʪʫ.  

 

ɸʝʨʦʙʥʝ ʦʢʠʩʥʝʥʥʷ ʛʣʶʢʦʟʠ 

ɸʝʨʦʙʥʝ ʦʢʠʩʥʝʥʥʷ ʛʣʶʢʦʟʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʨʴʦʤʘ  

ʝʪʘʧʘʤʠ: 
1-ʡ ï ʛʣʽʢʦʣʽʟ:  

ɻʣʶʢʦʟʘ ­ 2 ʇʽʨʫʚʘʪ, 8 ɸʊʌ; 

2-ʡ ï ʦʢʠʩʥʝ ʜʝʢʘʨʙʦʢʩʠʣʶʚʘʥʥʷ ʧʽʨʫʚʘʪʫ: 

2 ʇʽʨʫʚʘʪ ­ 2 ɸʮʝʪʠʣ-ʂʦɸ,  6 ɸʊʌ (2 ʅɸɼʅ Ö ʅ+); 

3-ʡ ï ʮʠʢʣ ʂʨʝʙʩʘ, ʃʊɽ:  

2 ɸʮʝʪʠʣ-ʂʦɸ ­ ʉʆ2 + ʅ2ʆ, 24 ɸʊʌ. 

ɽʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ ʘʝʨʦʙʥʦʛʦ ʦʢʠʩʥʝʥʥʷ 

ʛʣʶʢʦʟʠ ʜʦʨʽʚʥʶʻ 38 ɸʊʌ. 
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ʇʝʨʰʠʡ ʝʪʘʧ ʘʝʨʦʙʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʛʣʶʢʦʟʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʮʠʪʦʧʣʘʟʤʽ ʢʣʽʪʠʥʠ, ʜʨʫʛʠʡ ʽ ʪʨʝʪʽʡ ï ʫ 

ʤʘʪʨʠʢʩʽ ʤʽʪʦʭʦʥʜʨʽʡ (ʨʠʩ. 4.7).   

 
 

ʈʠʩʫʥʦʢ 4.7 ï ɽʪʘʧʠ ʘʝʨʦʙʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʛʣʶʢʦʟʠ 

 

ʆʢʠʩʥʝ ʜʝʢʘʨʙʦʢʩʠʣʶʚʘʥʥʷ ʧʽʨʫʚʘʪʫ ʢʘʪʘʣʽʟʫʻ 

ʧʽʨʫʚʘʪʜʝʛʽʜʨʦʛʝʥʘʟʥʠʡ ʢʦʤʧʣʝʢʩ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʷʪʴ 

3 ʬʝʨʤʝʥʪʠ ʽ 5 ʢʦʬʝʨʤʝʥʪʽʚ:  ʊɼʌ (ɺ1), ʌɸɼ (ɺ2),                  

ʅɸɼ+ (ɺ3), HS-ʂʦɸ (ɺ5) ʽ ʣʽʧʦʻʚʘ ʢʠʩʣʦʪʘ (ʨʠʩ. 4.8). 

ʇʨʦʜʫʢʪʠ ʨʝʘʢʮʽʾ ï ʘʮʝʪʠʣ-ʂʦɸ ʽ ʅɸɼʅ Ö ʅ+ ï ʻ 

ʽʥʛʽʙʽʪʦʨʘʤʠ ʧʽʨʫʚʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ. 

 

 
 

ʈʠʩʫʥʦʢ 4.8 ï ʆʢʠʩʥʝ ʜʝʢʘʨʙʦʢʩʠʣʶʚʘʥʥʷ ʧʽʨʫʚʘʪʫ 

 

ɿʘ ʜʝʬʽʮʠʪʫ ʚʽʪʘʤʽʥʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ, ʟʦʢʨʝʤʘ 

ʚʽʪʘʤʽʥʫ ɺ1, ʧʨʦʮʝʩ ʦʢʠʩʥʦʛʦ ʜʝʢʘʨʙʦʢʩʠʣʶʚʘʥʥʷ ʧʽʨʫʚʘʪʫ 
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ʧʦʨʫʰʫʻʪʴʩʷ. ʗʢ ʥʘʩʣʽʜʦʢ, ʚ ʢʨʦʚʽ ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʽʨʫʚʘʪʫ ʽ ʣʘʢʪʘʪʫ, ʟʤʝʥʰʫʻʪʴʩʷ ʚʠʨʦʙʣʝʥʥʷ 

ɸʊʌ ʽ ʟʥʠʞʫʻʪʴʩʷ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʪʢʘʥʠʥ ʽ ʦʨʛʘʥʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʣʶʢʦʟʫ ʷʢ ʦʩʥʦʚʥʝ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ, 

ʥʘʩʘʤʧʝʨʝʜ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ.  

 

4.3 ʇʝʥʪʦʟʦʬʦʩʬʘʪʥʠʡ ʰʣʷʭ 

 

ʇʝʥʪʦʟʦʬʦʩʬʘʪʥʠʡ ʰʣʷʭ (ʇʌʐ) ʻ  ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ 

ʰʣʷʭʦʤ ʦʢʠʩʥʝʥʥʷ ʛʣʶʢʦʟʠ. ʎʝʡ ʧʨʦʮʝʩ ʥʝ ʟʘʙʝʟʧʝʯʫʻ 

ʩʠʥʪʝʟ ɸʊʌ, ʧʨʦʪʝ ʚʠʢʦʥʫʻ ʪʘʢʽ ʬʫʥʢʮʽʾ: 

1) ʩʠʥʪʝʟ ʧʝʥʪʦʟ (ʨʠʙʦʟʦ-5-ʬʦʩʬʘʪʫ) ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ; 

2) ʫʪʚʦʨʝʥʥʷ ʅɸɼʌʅ Ö ʅ+ ʜʣʷ ʙʽʦʩʠʥʪʝʟʫ ʚʠʱʠʭ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʩʪʝʨʦʾʜʽʚ ʪʘ ʽʥ.; 

3) ʫʪʠʣʽʟʘʮʽ ʁ ʧʝʥʪʦʟ, ʱʦ ʥʘʜʽʡʰʣʠ ʟ ʾʞʝʶ, 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʾʭ ʥʘ ʤʝʪʘʙʦʣʽʪʠ ʦʢʠʩʥʝʥʥʷ ʛʣʶʢʦʟʠ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʽ ʩʪʘʜʽʾ ʇʌʐ: ʦʢʠʩʥʫ ʪʘ ʥʝʦʢʠʩʥʫ 

(ʨʠʩ. 4.9). ʅʘ ʧʝʨʰʽʡ ʩʪʘʜʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʠʥʪʝʟ 

ʅɸɼʌʅ Ö ʅ+, ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪ ʦʢʠʩʥʶʻʪʴʩʷ ʜʦ ʨʠʙʫʣʦʟʦ-

5-ʬʦʩʬʘʪʫ. ʅʘ ʜʨʫʛʽʡ ʩʪʘʜʽʾ ʧʝʥʪʦʟʠ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ 

ʛʝʢʩʦʟʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʫ ʟʘʛʘʣʴʥʠʡ ʰʣʷʭ ʦʢʠʩʥʝʥʥʷ 

ʛʣʶʢʦʟʠ. ʈʝʘʢʮʽʾ ʥʝʦʢʠʩʥʦʾ ʩʪʘʜʽʾ ʻ ʟʚʦʨʦʪʥʠʤʠ.  

ʈʝʛʫʣʷʪʦʨʥʠʤ ʬʝʨʤʝʥʪʦʤ ʇʌʐ ʻ ʛʣʶʢʦʟʦ-6-

ʬʦʩʬʘʪ-ʜʝʛʽʜʨʦʛʝʥʘʟʘ, ʱʦ ʢʘʪʘʣʽʟʫʻ ʧʝʨʰʫ ʨʝʘʢʮʽʶ ʜʘʥʦʛʦ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʰʣʷʭʫ (ʨʠʩ. 4.10). ɯʥʛʽʙʽʪʦʨʦʤ ʬʝʨʤʝʥʪʫ ʻ 

ʅɸɼʌʅ Ö ʅ+. 

ɿʘʣʝʞʥʦ ʚʽʜ ʧʦʪʨʝʙʠ ʢʣʽʪʠʥ ʚ ʤʝʪʘʙʦʣʽʪʘʭ ʤʦʞʫʪʴ 

ʚʽʜʙʫʚʘʪʠʩʷ ʦʙʠʜʚʽ ʩʪʘʜʽʾ ʇʌʐ ʘʙʦ ʣʠʰʝ ʦʜʥʘ ʟ ʥʠʭ. 

ʅʘʧʨʠʢʣʘʜ, ʚ ʝʨʠʪʨʦʮʠʪʘʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʣʠʰʝ ʦʢʠʩʥʘ 

ʩʪʘʜʽʷ ʇʌʐ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʫʪʚʦʨʝʥʥʷ ʅɸɼʌʅ Ö ʅ+ ʜʣʷ 

ʤʝʪʛʝʤʦʛʣʦʙʽʥʨʝʜʫʢʪʘʟʥʦʾ ʪʘ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʥʦʾ 

ʨʝʘʢʮʽʡ. ʄʝʪʛʝʤʦʛʣʦʙʽʥʨʝʜʫʢʪʘʟʘ ʚ ʝʨʠʪʨʦʮʠʪʘʭ ʢʘʪʘʣʽʟʫʻ 

ʚʽʜʥʦʚʣʝʥʥʷ Fe3+ ʫ ʩʢʣʘʜʽ ʤʝʪʛʝʤʦʛʣʦʙʽʥʫ ʜʦ Fe2+. 
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ɻʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʘ ʢʘʪʘʣʽʟʫʻ ʚʽʜʥʦʚʣʝʥʥʷ ʦʢʠʩʥʝʥʦʛʦ 

ʛʣʫʪʘʪʽʦʥʫ, ʱʦ ʟʜʽʡʩʥʶʻ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʟʘʭʠʩʪ ʤʝʤʙʨʘʥ 

ʝʨʠʪʨʦʮʠʪʽʚ ʚʽʜ ʧʦʰʢʦʜʞʝʥʴ ʚʽʣʴʥʠʤʠ ʨʘʜʠʢʘʣʘʤʠ. 

 

 
 

ʈʠʩʫʥʦʢ 4.9 ï ʉʭʝʤʘ ʇʌʐ 

 

ʉʧʘʜʢʦʚʠʡ ʜʝʬʽʮʠʪ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʬʝʨʤʝʥʪʫ ʇʌʐ 

ï ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ ï ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʨʦʟʚʠʪʢʫ ʛʝʤʦʣʽʪʠʯʥʦʾ ʘʥʝʤʽʾ ʚʥʘʩʣʽʜʦʢ ʟʥʠʞʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʅɸɼʌʅ Ö ʅ+ ʚ ʝʨʠʪʨʦʮʠʪʘʭ.   
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ʈʠʩʫʥʦʢ 4.10 ï ʈʝʘʢʮʽʾ ʦʢʠʩʥʦʾ ʩʪʘʜʽʾ  ʇʌʐ 

 

ʂʨʽʤ ʝʨʠʪʨʦʮʠʪʽʚ, ʚʠʩʦʢʫ ʧʦʪʨʝʙʫ ʫ ʅɸɼʌʅÖʅ+ 

ʤʘʶʪʴ ʢʣʽʪʠʥʠ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ, ʧʝʯʽʥʢʠ, ʩʪʘʪʝʚʠʭ ʟʘʣʦʟ ʽ 

ʢʦʨʠ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʅɸɼʌʅ Ö ʅ+ ʜʣʷ ʙʽʦʩʠʥʪʝʟʫ ʚʠʱʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽ 

ʩʪʝʨʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ ʫ ʜʘʥʠʭ ʦʨʛʘʥʘʭ ʽ ʪʢʘʥʠʥʘʭ.  

  

4.4 ʄʝʪʘʙʦʣʽʟʤ ʛʣʽʢʦʛʝʥʫ 

 

ɻʣʽʢʦʛʝʥ ï ʛʦʤʦʧʦʣʽʩʘʭʘʨʠʜ, ʱʦ ʻ ʟʘʧʘʩʥʦʶ ʬʦʨʤʦʶ 

ʛʣʶʢʦʟʠ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ.  

ʄʦʣʝʢʫʣʘ ʛʣʽʢʦʛʝʥʫ ʧʦʙʫʜʦʚʘʥʘ ʟ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʟʘʣʠʰʢʽʚ ʛʣʶʢʦʟʠ, ʟô̒ ʜʥʘʥʠʭ ʛʣʽʢʦʟʠʜʥʠʤʠ ʟʚô̫ ʟʢʘʤʠ. ʋ 

ʣʽʥʽʡʥʠʭ ʜʽʣʷʥʢʘʭ ʤʦʣʝʢʫʣʠ ʛʣʽʢʦʛʝʥʫ ʟʘʣʠʰʢʠ ʛʣʶʢʦʟʠ 

ʩʧʦʣʫʯʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ Ŭ-1,4-ʛʣʽʢʦʟʠʜʥʠʭ ʟʚô̫ ʟʢʽʚ, ʘ ʚ 

ʜʽʣʷʥʢʘʭ ʨʦʟʛʘʣʫʞʝʥʴ ï Ŭ-1,6-ʛʣʽʢʦʟʠʜʥʠʭ ʟʚô̫ ʟʢʽʚ 

(ʨʠʩ. 4.11).  
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ʈʠʩʫʥʦʢ 4.11 ï ʉʭʝʤʘ ʙʫʜʦʚʠ ʤʦʣʝʢʫʣʠ ʛʣʽʢʦʛʝʥʫ 

 

ɺ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʛʣʽʢʦʛʝʥ ʥʘʢʦʧʠʯʫʻʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʚ ʧʝʯʽʥʮʽ ʽ ʩʢʝʣʝʪʥʠʭ ʤô̫ ʟʘʭ. ɻʣʽʢʦʛʝʥ ʧʝʯʽʥʢʠ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʜʞʝʨʝʣʦ ʛʣʶʢʦʟʠ ʜʣʷ ʚʩʴʦʛʦ 

ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ, ʪʦʜʽ ʷʢ ʛʣʽʢʦʛʝʥ ʤô̫ ʟʽʚ ʻ ʜʞʝʨʝʣʦʤ 

ʛʣʶʢʦʟʠ ʣʠʰʝ ʜʣʷ ʤô̫ ʟʦʚʦʾ ʪʢʘʥʠʥʠ. 

ʇʨʦʮʝʩ ʨʦʟʧʘʜʫ ʛʣʽʢʦʛʝʥʫ ʥʘʟʠʚʘʪʁʴ ʛʣʽʢʦʛʝʥʦʣʽʟ, 

ʧʨʦʮʝʩ ʩʠʥʪʝʟʫ ï ʛʣʽʢʦʛʝʥʝʟ. 

ʋ ʧʝʯʽʥʮʽ ʧʨʦʜʫʢʪʦʤ ʛʣʽʢʦʛʝʥʦʣʽʟʫ ʻ ʛʣʶʢʦʟʘ, ʫ 

ʩʢʝʣʝʪʥʠʭ ʤô̫ ʟʘʭ ï ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪ (ʨʠʩ. 4.12).  

 

 
ʈʠʩʫʥʦʢ 4.12 ï ʉʭʝʤʘ ʛʣʽʢʦʛʝʥʦʣʽʟʫ 

 

ʋ ʤô̫ ʟʘʭ ʚʽʜʩʫʪʥʽʡ ʬʝʨʤʝʥʪ ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʘʟʘ, 

ʱʦ ʢʘʪʘʣʽʟʫʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʫ ʥʘ ʛʣʶʢʦʟʫ. 
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ʇʣʘʟʤʘʪʠʯʥʘ ʤʝʤʙʨʘʥʘ ʢʣʽʪʠʥʠ ʻ ʥʝʧʨʦʥʠʢʥʦʶ ʜʣʷ 

ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʫ, ʪʦʤʫ ʜʘʥʘ ʩʧʦʣʫʢʘ ʟʘʣʠʰʘʻʪʴʩʷ ʫ 

ʤô̫ ʟʦʚʽʡ ʢʣʽʪʠʥʽ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ.  

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʫ, ʛʣʶʢʦʟʘ ʟʜʘʪʥʘ 

ʧʨʦʥʠʢʘʪʠ ʯʝʨʝʟ ʧʣʘʟʤʘʪʠʯʥʫ ʤʝʤʙʨʘʥʫ ʢʣʽʪʠʥʠ, ʪʦʤʫ 

ʚʦʥʘ ʧʦʪʨʘʧʣʷʻ ʟ ʛʝʧʘʪʦʮʠʪʽʚ ʫ ʢʨʦʚô̫ ʥʝ ʨʫʩʣʦ ʽ 

ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʜʦ ʨʽʟʥʠʭ ʪʢʘʥʠʥ ʽ ʦʨʛʘʥʽʚ. 

ʈʝʛʫʣʷʪʦʨʥʠʤ ʬʝʨʤʝʥʪʦʤ ʛʣʽʢʦʛʝʥʦʣʽʟʫ ʻ 

ʛʣʽʢʦʛʝʥʬʦʩʬʦʨʠʣʘʟʘ, ʱʦ ʢʘʪʘʣʽʟʫʻ ʧʝʨʰʫ ʨʝʘʢʮʽʶ ʜʘʥʦʛʦ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʰʣʷʭʫ.  

ɸʢʪʠʚʥʽʩʪʴ ʛʣʽʢʦʛʝʥʬʦʩʬʦʨʠʣʘʟʠ ʨʝʛʫʣʶʻʪʴʩʷ 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷʤ / ʜʝʬʦʩʬʦʨʠʣʶʚʘʥʥʷʤ.  

ʌʝʨʤʝʥʪ ʽʩʥʫʻ ʫ 2 ʬʦʨʤʘʭ: ʬʦʩʬʦʨʠʣʴʦʚʘʥʘ 

(ʘʢʪʠʚʥʘ) ʽ ʜʝʬʦʩʬʦʨʠʣʴʦʚʘʥʘ (ʥʝʘʢʪʠʚʥʘ). ʇʽʜ ʚʧʣʠʚʦʤ 

ʛʦʨʤʦʥʽʚ ʛʣʶʢʘʛʦʥʫ ʡ ʘʜʨʝʥʘʣʽʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʘʮʽʷ 

ʛʣʽʢʦʛʝʥʬʦʩʬʦʨʠʣʘʟʠ.  

 
 

ɻʣʶʢʘʛʦʥ ʽ ʘʜʨʝʥʘʣʽʥ ʧʦʩʠʣʶʶʪʴ ʛʣʽʢʦʛʝʥʦʣʽʟ, 

ʧʨʠʯʦʤʫ ʛʣʶʢʘʛʦʥ ʘʢʪʠʚʫʻ ʨʦʟʧʘʜ ʛʣʽʢʦʛʝʥʫ ʣʠʰʝ ʫ 

ʧʝʯʽʥʮʽ, ʘ ʘʜʨʝʥʘʣʽʥ ï ʫ ʧʝʯʽʥʮʽ ʽ ʩʢʝʣʝʪʥʠʭ ʤô̫ ʟʘʭ. ɯʥʩʫʣʽʥ 

ʧʨʠʛʥʽʯʫʻ ʛʣʽʢʦʛʝʥʦʣʽʟ ʪʘ ʘʢʪʠʚʫʻ ʛʣʽʢʦʛʝʥʝʟ ï 

ʤʝʪʘʙʦʣʽʯʥʠʡ ʰʣʷʭ ʩʠʥʪʝʟʫ ʛʣʽʢʦʛʝʥʫ.  

ʈʝʛʫʣʷʪʦʨʥʠʤ ʬʝʨʤʝʥʪʦʤ ʛʣʽʢʦʛʝʥʝʟʫ ʻ 

ʛʣʽʢʦʛʝʥʩʠʥʪʘʟʘ, ʱʦ ʘʢʪʠʚʥʘ ʚ ʜʝʬʦʩʬʦʨʠʣʴʦʚʘʥʦʤʫ ʩʪʘʥʽ.  
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ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʯʘʩ ʚ ʦʨʛʘʥʽʟʤʽ 

ʣʶʜʠʥʠ ʦʜʠʥ ʟ̔ ʤʝʪʘʙʦʣʽʯʥʠʭ ʰʣʷʭʽʚ ʛʣʽʢʦʛʝʥʫ 

ʘʢʪʠʚʫʻʪʴʩʷ, ʽʥʰʠʡ ï ʽʥʛʽʙʫʻʪʴʩʷ. ʅʘʧʨʠʢʣʘʜ, ʧʽʩʣʷ 

ʧʨʠʡʤʘʥʥʷ ʾʞʽ ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʧʽʜʚʠʱʫʻʪʴʩʷ, 

ʱʦ ʩʪʠʤʫʣʶʻ ʩʝʢʨʝʮʽʶ ʽʥʩʫʣʽʥʫ ʡ ʘʢʪʠʚʘʮʽʶ ʛʣʽʢʦʛʝʥʝʟʫ ʚ 

ʧʝʯʽʥʮʽ ʽ ʩʢʝʣʝʪʥʠʭ ʤô̫ ʟʘʭ, ʛʣʽʢʦʛʝʥʦʣʽʟ ʚʦʜʥʦʯʘʩ 

ʧʨʠʛʥʽʯʫʻʪʴʩʷ.   

ʉʭʝʤʘ ʨʝʘʢʮʽʡ ʛʣʽʢʦʛʝʥʝʟʫ ʥʘʚʝʜʝʥʘ ʥʘ 

ʨʠʩʫʥʢʫ 4.13.  

 
ʈʠʩʫʥʦʢ 4.13 ï ʉʭʝʤʘ ʛʣʽʢʦʛʝʥʝʟʫ 

 

ɻʣʽʢʦʛʝʥʩʠʥʪʘʟʘ ʧʨʠʻʜʥʫʻ ʟʘʣʠʰʦʢ ʛʣʶʢʦʟʠ ʜʦ 

ʦʣʽʛʦʩʘʭʘʨʠʜʥʦʛʦ ʬʨʘʛʤʝʥʪʫ ʟʘ ʨʘʭʫʥʦʢ ʫʪʚʦʨʝʥʥʷ Ŭ-1 ­  

­ 4-ʛʣʽʢʦʟʠʜʥʠʭ ʟʚô̫ ʟʢʽʚ (ʨʠʩ. 4.14). ʌʝʨʤʝʥʪ ʨʦʟʛʘʣʫʞʝʥʴ 

(ʛʣʽʢʦʟʠʣ-(4­6)-ʪʨʘʥʩʬʝʨʘʟʘ) ʢʘʪʘʣʽʟʫʻ ʫʪʚʦʨʝʥʥʷ                    

Ŭ-1 ­ 6-ʛʣʽʢʦʟʠʜʥʠʭ ʟʚô̫ ʟʢʽʚ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʨʘʭʫʥʦʢ ʜʽʾ ʛʣʽʢʦʛʝʥʩʠʥʪʘʟʠ 

ʫʪʚʦʨʶʶʪʴʩʷ ʣʽʥʽʡʥʽ ʜʽʣʷʥʢʠ ʤʦʣʝʢʫʣʠ ʛʣʽʢʦʛʝʥʫ, ʘ ʟʘ 

ʨʘʭʫʥʦʢ ʬʝʨʤʝʥʪʫ ʨʦʟʛʘʣʫʞʝʥʴ ï ʨʦʟʛʘʣʫʞʝʥʽ. 
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ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʪʠʧʠ ʩʧʘʜʢʦʚʠʭ ʧʦʨʫʰʝʥʴ ʦʙʤʽʥʫ 

ʛʣʽʢʦʛʝʥʫ: ʘʛʣʽʢʦʛʝʥʦʟʠ ʪʘ ʛʣʽʢʦʛʝʥʦʟʠ. 

ɸʛʣʽʢʦʛʝʥʦʟʠ ï ʩʧʘʜʢʦʚʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʟʫʤʦʚʣʝʥʽ 

ʜʝʬʽʮʠʪʦʤ ʛʣʽʢʦʛʝʥʩʠʥʪʘʟʠ. ɿʘʟʚʠʯʘʡ ʮʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʩʧʨʠʯʠʥʷʶʪʴ ʩʤʝʨʪʴ ʫ ʨʘʥʥʴʦʤʫ ʜʠʪʷʯʦʤʫ ʚʽʮʽ. 

ɻʣʽʢʦʛʝʥʦʟʠ (ʭʚʦʨʦʙʠ ʥʘʢʦʧʠʯʝʥʥʷ ʛʣʽʢʦʛʝʥʫ) ï 

ʩʧʘʜʢʦʚʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʟʫʤʦʚʣʝʥʽ ʜʝʬʽʮʠʪʦʤ ʬʝʨʤʝʥʪʽʚ 

ʛʣʽʢʦʛʝʥʦʣʽʟʫ. ʈʦʟʨʽʟʥʷʶʪʴ ʜʝʢʽʣʴʢʘ ʪʠʧʽʚ ʛʣʽʢʦʛʝʥʦʟʽʚ, 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʟ̔ ʷʢʠʭ ʻ ʭʚʦʨʦʙʘ ɻʽʨʢʝ ï ʩʧʘʜʢʦʚʠʡ 

ʜʝʬʽʮʠʪ ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʘʟʠ.  

 

 
ʈʠʩʫʥʦʢ 4.14 ï ɻʣʽʢʦʛʝʥʩʠʥʪʘʟʥʘ ʨʝʘʢʮʽʷ 

 

ʋ ʭʚʦʨʠʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʛʝʧʘʪʦʤʝʛʘʣʽʷ, ʧʦʨʫʰʝʥʥʷ 

ʬʫʥʢʮʽʡ ʧʝʯʽʥʢʠ, ʛʽʧʦʛʣʽʢʝʤʽʷ. ʉʧʘʜʢʦʚʽ ʧʦʨʫʰʝʥʥʷ 

ʤʝʪʘʙʦʣʽʟʤʫ ʥʝʚʠʣʽʢʦʚʥʽ.  
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4.5 ɻʣʁʢʦʥʝʦʛʝʥʝʟ 

 

ɻʣʶʢʦʥʝʦʛʝʥʝʟ ï ʩʠʥʪʝʟ ʛʣʶʢʦʟʠ ʽʟ ʥʝʚʫʛʣʝʚʦʜʥʠʭ 

ʩʫʙʩʪʨʘʪʽʚ: ʣʘʢʪʘʪʫ, ʧʽʨʫʚʘʪʫ, ʘʤʽʥʦʢʠʩʣʦʪ, ʦʢʩʘʣʦʘʮʝʪʘʪʫ, 

ʛʣʽʮʝʨʦʣʫ.  

ɻʦʣʦʚʥʠʤ ʦʨʛʘʥʦʤ, ʱʦ ʟʜʽʡʩʥʶʻ ʛʣʶʢʦʥʝʦʛʝʥʝʟ, ʻ 

ʧʝʯʽʥʢʘ. ʋ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʛʣʶʢʦʟʘ ʪʘʢʦʞ ʩʠʥʪʝʟʫʻʪʴʩʷ 

ʚ ʢʽʨʢʦʚʽʡ ʨʝʯʦʚʠʥʽ ʥʠʨʦʢ.  

ɿʘ ʦʜʥʫ ʜʦʙʫ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʩʠʥʪʝʟʫʻʪʴʩʷ ʜʦ 

80 ʛ ʛʣʶʢʦʟʠ.  

ɻʣʶʢʦʥʝʦʛʝʥʝʟ ʥʘʣʽʯʫʻ 11 ʨʝʘʢʮʽʡ, 7 ʟ ʷʢʠʭ ʻ 

ʟʚʦʨʦʪʥʠʤʠ ʨʝʘʢʮʽʷʤʠ ʛʣʽʢʦʣʽʟʫ ʽ ʢʘʪʘʣʽʟʫʶʪʴʩʷ ʦʜʥʠʤʠ ʡ 

ʪʠʤʠ ʩʘʤʠʤʠ ʬʝʨʤʝʥʪʘʤʠ (ʨʠʩ. 4.15).  

ʋ ʛʣʽʢʦʣʽʟʽ ʨʝʘʢʮʽʾ 1, 3 ʽ 7 ʻ ʥʝʟʚʦʨʦʪʥʠʤʠ, ʪʦʤʫ ʚ 

ʦʙʭʽʜ ʮʠʭ ʨʝʘʢʮʽʡ ʟʜʽʡʩʥʶʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽ ʨʝʘʢʮʽʾ 

ʛʣʶʢʦʥʝʦʛʝʥʝʟʫ:   

Å ʇɺʂ + ʉʆ2 + ɸʊʌ ­ ʦʢʩʘʣʦʘʮʝʪʘʪ + ɸɼʌ + ʌʥ; 

Å ʆʢʩʘʣʦʘʮʝʪʘʪ + ɻʊʌ ­ ʌɽʇ + ʉʆ2 + ɻɼʌ; 

Å ʌʨʫʢʪʦʟʦ-1,6-ʜʠʬʦʩʬʘʪ + ʅ2ʆ ­ ʬʨʫʢʪʦʟʦ-6-

ʬʦʩʬʘʪ + ʌʥ; 

Å ɻʣʶʢʦʟʦ-6-ʬʦʩʬʘʪ + ʅ2ʆ ­ ʛʣʶʢʦʟʘ + ʌʥ.  

ʉʫʤʘʨʥʝ ʨʽʚʥʷʥʥʷ ʛʣʶʢʦʥʝʦʛʝʥʝʟʫ: 

2 ʇʽʨʫʚʘʪ + 2 ʅɸɼʅ Ö ʅ+ + 4 ɸʊʌ + 2 ɻʊʌ + 

+ 4 ʅ2ʆ ­ ɻʣʶʢʦʟʘ + 2 ʅɸɼ+ + 4 ɸɼʌ + 2 ɻɼʌ + 6 ʌʥ.  

ʌʝʨʤʝʥʪʠ, ʱʦ ʢʘʪʘʣʽʟʫʶʪʴ ʯʦʪʠʨʠ ʥʝʟʚʦʨʦʪʥʽ 

ʨʝʘʢʮʽʾ ʛʣʶʢʦʥʝʦʛʝʥʝʟʫ, ʻ ʨʝʛʫʣʷʪʦʨʥʠʤʠ:  

ï ʧʽʨʫʚʘʪʢʘʨʙʦʢʩʠʣʘʟʘ; 

ï ʌɽʇ-ʢʘʨʙʦʢʩʠʢʽʥʘʟʘ; 

ï ʬʨʫʢʪʦʟʦ-1,6-ʜʠʬʦʩʬʘʪʘʟʘ;  

ï ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʘʟʘ. 

ʉʠʥʪʝʟ ʨʝʛʫʣʷʪʦʨʥʠʭ ʬʝʨʤʝʥʪʽʚ ʛʣʶʢʦʥʝʦʛʝʥʝʟʫ 

ʘʢʪʠʚʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʽʚ (ʢʦʨʪʠʟʦʣ, 

ʛʽʜʨʦʢʦʨʪʠʟʦʥ).  
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ʈʠʩʫʥʦʢ 4.15 ï ʉʭʝʤʘ ʛʣʶʢʦʥʝʦʛʝʥʝʟʫ ʽ ʛʣʽʢʦʣʽʟʫ 
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ɻʣʶʢʦʥʝʦʛʝʥʝʟ ʘʢʪʠʚʫʻʪʴʩʷ ʟʘ ʪʘʢʠʭ ʫʤʦʚ: 

1) ʛʦʣʦʜʫʚʘʥʥʷ ʙʽʣʴʰʝ ʥʽʞ 24 ʛʦʜʠʥ (ʜʝʬʽʮʠʪ 

ʛʣʶʢʦʟʠ); 

2) ʽʥʪʝʥʩʠʚʥʽ ʬʽʟʠʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʛʣʶʢʦʟʘ 

ʰʚʠʜʢʦ ʫʪʠʣʽʟʫʻʪʴʩʷ); 

3) ʩʪʨʝʩ (ʝʬʝʢʪ ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʽʚ). 

ʇʽʜ ʯʘʩ ʪʨʠʚʘʣʦʛʦ ʛʦʣʦʜʫʚʘʥʥʷ ʙʽʣʢʠ ʪʢʘʥʠʥ 

ʨʦʟʱʝʧʣʶʶʪʴʩʷ ʜʦ ʘʤʽʥʦʢʠʩʣʦʪ, ʷʢʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʩʫʙʩʪʨʘʪʠ ʛʣʶʢʦʥʝʦʛʝʥʝʟʫ. 

ɻʦʣʦʚʥʦʶ ʛʣʶʢʦʛʝʥʥʦʶ ʘʤʽʥʦʢʠʩʣʦʪʦʶ ʻ ʘʣʘʥʽʥ, ʦʩʢʽʣʴʢʠ 

ʚʽʥ ʤʘʻ ʧʦʜʽʙʥʫ ʙʫʜʦʚʫ ʜʦ ʧʽʨʫʚʘʪʫ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʛʣʶʢʦʥʝʦʛʝʥʝʟʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʫʪʠʣʽʟʘʮʽʷ ʣʘʢʪʘʪʫ ï ʧʨʦʜʫʢʪʫ ʘʥʘʝʨʦʙʥʦʛʦ ʦʢʠʩʥʝʥʥʷ 

ʛʣʶʢʦʟʠ. ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʣʘʢʪʘʪʫ ʟ ʤô̫ ʟʽʚ ʜʦ ʧʝʯʽʥʢʠ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʣʶʢʦʟʦ-ʣʘʢʪʘʪʥʦʛʦ ʮʠʢʣʫ 

(ʮʠʢʣʫ ʂʦʨʽ) (ʨʠʩ. 4.16).  

 

 
 

ʈʠʩʫʥʦʢ 4.16 ï ɻʣʶʢʦʟʦ-ʣʘʢʪʘʪʥʠʡ ʮʠʢʣ (ʮʠʢʣ ʂʦʨʽ) 
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ɻʣʶʢʦʥʝʦʛʝʥʝʟ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʪʨʠʤʘʥʥʷ ʧʦʩʪʽʡʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ, ʱʦ ʻ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ 

ʝʥʝʨʛʽʾ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ. 

 

4.6 ʄʝʪʘʙʦʣʽʟʤ ʬʨʫʢʪʦʟʠ ʽ ʛʘʣʘʢʪʦʟʠ 

 

ʌʨʫʢʪʦʟʘ ï ʤʦʥʦʩʘʭʘʨʠʜ, ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʷʢʦʛʦ 

ʤʽʩʪʠʪʴʩʷ ʫ ʬʨʫʢʪʘʭ ʽ ʤʝʜʽ. ʌʨʫʢʪʦʟʘ ʻ ʩʪʨʫʢʪʫʨʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʩʘʭʘʨʦʟʠ (ʙʫʨʷʢʦʚʠʡ ʘʙʦ ʪʨʦʩʪʠʥʥʠʡ ʮʫʢʦʨ).  

 ɺ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʫʪʠʣʽʟʘʮʽʷ ʬʨʫʢʪʦʟʠ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʧʝʯʽʥʮʽ. ʆʩʥʦʚʥʠʤʠ ʬʝʨʤʝʥʪʘʤʠ 

ʢʘʪʘʙʦʣʽʟʤʫ ʬʨʫʢʪʦʟʠ ʻ ʬʨʫʢʪʦʢʽʥʘʟʘ ʽ ʬʨʫʢʪʦʟʦ-1-

ʬʦʩʬʘʪʘʣʴʜʦʣʘʟʘ, ʦʩʢʽʣʴʢʠ ʾʭ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʻ ʧʨʠʯʠʥʦʶ 

ʩʧʘʜʢʦʚʠʭ ʧʦʨʫʰʝʥʴ ʤʝʪʘʙʦʣʽʟʤʫ ʬʨʫʢʪʦʟʠ: ʬʨʫʢʪʦʟʝʤʽʾ ʽ 

ʥʝʧʝʨʝʥʦʩʥʦʩʪʽ ʬʨʫʢʪʦʟʠ (ʨʠʩ. 4.17).  

 
 

ʈʠʩʫʥʦʢ 4.17 ï ʉʭʝʤʘ ʫʪʠʣʽʟʘʮʽʾ ʬʨʫʢʪʦʟʠ 

 

 ʌʨʫʢʪʦʟʝʤʽʷ ï ʩʧʘʜʢʦʚʠʡ ʜʝʬʽʮʠʪ ʬʨʫʢʪʦʢʽʥʘʟʠ. 

ʎʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʝ ʤʘʻ ʽʩʪʦʪʥʠʭ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ. 
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ʅʝʧʝʨʝʥʦʩʥ̔ ʩʪʴ ʬʨʫʢʪʦʟʠ ï ʩʧʘʜʢʦʚʠʡ ʜʝʬʽʮʠʪ 

ʬʨʫʢʪʦʟʦ-1-ʬʦʩʬʘʪ-ʘʣʴʜʦʣʘʟʠ. ʇʽʩʣʷ ʚʞʠʚʘʥʥʷ ʬʨʫʢʪʦʟʠ ʫ 

ʭʚʦʨʠʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʛʽʧʦʛʣʽʢʝʤʽʷ, ʪʦʤʫ ʚʦʥʠ ʧʦʚʠʥʥʽ 

ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʙʝʟʬʨʫʢʪʦʟʥʦʾ ʜʽʻʪʠ.  

ɻʘʣʘʢʪʦʟʘ ï ʤʦʥʦʩʘʭʘʨʠʜ, ʱʦ ʻ ʩʪʨʫʢʪʫʨʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʣʘʢʪʦʟʠ (ʤʦʣʦʯʥʦʛʦ ʮʫʢʨʫ). ʗʢ ʽ ʫ ʚʠʧʘʜʢʫ 

ʬʨʫʢʪʦʟʠ, ʧʝʨʰʦʶ ʨʝʘʢʮʽʻʶ ʫʪʠʣʽʟʘʮʽʾ ʛʘʣʘʢʪʦʟʠ ʻ ʾʾ 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ (ʨʠʩ. 4.18). ʋʪʚʦʨʝʥʠʡ ʛʘʣʘʢʪʦʟʦ-1-

ʬʦʩʬʘʪ ʚʟʘʻʤʦʜʽʻ ʟ ʋʊʌ ʟʘ ʫʯʘʩʪʽ ʬʝʨʤʝʥʪʫ ʛʘʣʘʢʪʦʟʦ-1-

ʬʦʩʬʘʪ-ʫʨʠʜʠʣʪʨʘʥʩʬʝʨʘʟʠ. ʅʝʜʦʩʪʘʪʥʽʩʪʴ ʮʴʦʛʦ ʬʝʨʤʝʥʪʫ 

ʻ ʧʨʠʯʠʥʦʶ ʩʧʘʜʢʦʚʦʛʦ ʧʦʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ ʛʘʣʘʢʪʦʟʠ 

ï ʛʘʣʘʢʪʦʟʝʤʽʾ.  

 
ʈʠʩʫʥʦʢ 4.18 ï ʉʭʝʤʘ ʫʪʠʣʽʟʘʮʽʾ ʛʘʣʘʢʪʦʟʠ 
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ɻʘʣʘʢʪʦʟʝʤʽʷ ï ʩʧʘʜʢʦʚʠʡ ʜʝʬʽʮʠʪ ʛʘʣʘʢʪʦʟʦ-1-

ʬʦʩʬʘʪʫʨʠʜʠʣʪʨʘʥʩʬʝʨʘʟʠ.  

ʉʠʤʧʪʦʤʠ ʛʘʣʘʢʪʦʟʝʤʽʾ ʚʠʷʚʣʷʶʪʴʩʷ ʚ ʨʘʥʥʴʦʤʫ 

ʜʠʪʷʯʦʤʫ ʚʽʮʽ ʽ ʧʦʚô̫ ʟʘʥʽ ʟ ʨʦʟʣʘʜʘʤʠ ʪʨʘʚʣʝʥʥʷ ʧʽʜ ʯʘʩ 

ʚʞʠʚʘʥʥ ̫ʤʦʣʦʢʘ ʽ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ (ʙʣʶʚʘʥʥʷ, ʜʽʘʨʝʷ). 

ʋ ʨʘʟʽ ʛʘʣʘʢʪʦʟʝʤʽʾ ʚ ʜʽʪʝʡ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʪʨʠʤʢʘ 

ʨʦʟʫʤʦʚʦʛʦ ʽ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʛʝʧʘʪʦʤʝʛʘʣʽʷ, ʢʘʪʘʨʘʢʪʘ. 

ʈʘʥʥʻ ʚʠʷʚʣʝʥʥʷ ʛʘʣʘʢʪʦʟʝʤʽʾ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ 

ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʜʠʪʠʥʠ ʚʠʢʣʶʯʝʥʥʷʤ ʛʘʣʘʢʪʦʟʠ ʟ ʾʾ 

ʨʘʮʽʦʥʫ.  

 

4.7 ʈʝʛʫʣʷʮʽʷ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ.  

ʎʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 

 

ʅʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʥʦʨʤʘʣʴʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʻ ʧʽʜʪʨʠʤʘʥʥʷ ʩʪʘʣʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ, ʱʦ ʻ ʛʦʣʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʜʣʷ 

ʥʝʨʚʦʚʦʾ ʪʢʘʥʠʥʠ. 

ʈʝʛʫʣʷʮʽʷ ʚʤʽʩʪʫ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʫʯʘʩʪʽ ʛʦʨʤʦʥʽʚ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʚ ʥʦʨʤʽ 

ʩʪʘʥʦʚʠʪʴ 3,3ï5,5 ʤʤʦʣʴ/ʣ.  

ɻ̔ ʧʦʛʣʽʢʝʤʽʷ ï ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʚ 

ʢʨʦʚʽ. ɻʽʧʝʨʛʣʽʢʝʤʽʷ ï ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʚ 

ʢʨʦʚʽ.  

ɻʦʨʤʦʥʠ ʛʣʶʢʘʛʦʥ, ʘʜʨʝʥʘʣʽʥ, ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʠ 

(ʢʦʨʪʠʟʦʣ) ʤʘʶʪʴ ʛʽʧʝʨʢʣʽʢʝʤʽʯʥʠʡ ʝʬʝʢʪ, ʽʥʩʫʣʽʥ ï 

ʛʽʧʦʛʣʽʢʝʤʽʯʥʠʡ ʝʬʝʢʪ. 

ɻʣʶʢʘʛʦʥ ʪʘ ʘʜʨʝʥʘʣʽʥ ʧʽʜʚʠʱʫʶʪʴ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʘʮʽʾ ʛʣʽʢʦʛʝʥʦʣʽʟʫ, 

ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʠ ï ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʘʮʽʾ ʛʣʶʢʦʥʝʦʛʝʥʝʟʫ. 

ɯʥʩʫʣʽʥ ʟʥʠʞʫʻ ʢʦʥʮʝʥʪʨʘʮʽʶ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʟʘ 

ʨʘʭʫʥʦʢ ʘʢʪʠʚʘʮʽʾ ʾʾ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʜʦ ʢʣʽʪʠʥ ʧʝʯʽʥʢʠ, 

ʤô̫ ʟʽʚ, ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ. ʄʝʭʘʥʽʟʤ ʜʽʾ ʽʥʩʫʣʽʥʫ ʧʦʣʷʛʘʻ ʫ 

ʧʽʜʚʠʱʝʥʥʽ ʧʨʦʥʠʢʥʦʩʪʽ ʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ ʢʣʽʪʠʥ ʜʦ 
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ʛʣʶʢʦʟʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʢʪʠʚʘʮʽʾ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʙʽʣʢʘ ï GLUT-4 (ʨʠʩ. 4.19). 

ʋ ʧʝʯʽʥʮʽ ʽ ʩʢʝʣʝʪʥʠʭ ʤô̫ ʟʘʭ ʛʣʶʢʦʟʘ ʫʪʠʣʽʟʫʻʪʴʩʷ ʚ 

ʧʨʦʮʝʩʽ ʛʣʽʢʦʛʝʥʝʟʫ, ʫ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ ï ʣʽʧʦʛʝʥʝʟʫ. 

 

 
 

ʈʠʩʫʥʦʢ 4.19 ï ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʛʣʶʢʦʟʠ ʚ ʢʣʽʪʠʥʫ 

 

ʇʦʨʫʰʝʥʥʷ ʩʝʢʨʝʮʽʾ ʽʥʩʫʣʽʥʫ ʘʙʦ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ 

ʥʴʦʛʦ ʻ ʧʨʠʯʠʥʦʶ ʨʦʟʚʠʪʢʫ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʪʠʧʠ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ:  

ʽʥʩʫʣʽʥʦʟʘʣʝʞʥʠʡ (I ʪʠʧ) ʪʘ ʽʥʩʫʣʽʥʦʥʝʟʘʣʝʞʥʠʡ (II ʪʠʧ). 

ʇʨʠʯʠʥʦʶ I ʪʠʧʫ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʻ ʫʨʘʞʝʥʥʷ             

ɓ-ʢʣʽʪʠʥ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʥʠʞʝʥʥʷ 

ʩʝʢʨʝʮʽʾ ʽʥʩʫʣʽʥʫ. ʍʚʦʨʽ ʧʦʪʨʝʙʫʶʪʴ ʱʦʜʝʥʥʠʭ ʽʥô̒ ʢʮʽʡ 

ʽʥʩʫʣʽʥʫ, ʪʦʤʫ I ʪʠʧ ʜʽʘʙʝʪʫ ʥʘʟʠʚʘʶʪʴ ʽʥʩʫʣʽʥʦʟʘʣʝʞʥʠʤ. 

ɿʘʟʚʠʯʘʡ ʮʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʠʥʠʢʘʻ ʚ ʜʽʪʝʡ, ʧʽʜʣʽʪʢʽʚ ʽ 

ʤʦʣʦʜʠʭ ʣʶʜʝʡ ʚʽʢʦʤ ʜʦ 25 ʨʦʢʽʚ.  

ʇʨʠʯʠʥʦʶ II ʪʠʧʫ ʜʽʘʙʝʪʫ ʻ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ 

(ʥʝʯʫʪʣʠʚʽʩʪʴ) ʢʣʽʪʠʥʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʜʦ ʽʥʩʫʣʽʥʫ. ɯʥʩʫʣʽʥ 

ʚʠʨʦʙʣʷʻʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ, ʘʣʝ ʥʝ ʜʽʻ. ʍʚʦʨʽ ʥʝ 

ʧʦʪʨʝʙʫʶʪʴ ʽʥô̒ ʢʮʽʡ ʽʥʩʫʣʽʥʫ, ʪʦʤʫ II ʪʠʧ ʜʽʘʙʝʪʫ 

ʥʘʟʠʚʘʶʪʴ ʽʥʩʫʣʽʥʦʥʝʟʘʣʝʞʥʠʤ. ɹʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʭʚʦʨʠʭ 

ʥʘ II ʪʠʧ ʜʽʘʙʝʪʫ ʥʝ ʟʥʘʶʪʴ ʧʨʦ ʚʣʘʩʥʫ ʭʚʦʨʦʙʫ, ʦʩʢʽʣʴʢʠ 
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ʚʧʨʦʜʦʚʞ ʜʝʢʽʣʴʢʦʭ ʨʦʢʽʚ ʚʦʥʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʙʝʟ 

ʚʠʨʘʞʝʥʠʭ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ. ʎʝʡ ʪʠʧ ʜʽʘʙʝʪʫ ʚʨʘʞʘʻ 

ʣʶʜʝʡ ʩʪʘʨʰʦʛʦ ʽ ʧʦʭʠʣʦʛʦ ʚʽʢʫ. ʉʭʠʣʴʥʽʩʪʴ ʜʦ ʜʽʘʙʝʪʫ 

II ʪʠʧʫ ʫʩʧʘʜʢʦʚʫʻʪʴʩʷ.  

 ʎʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʩʧʨʠʯʠʥʶ̒  ʩʝʨʡʦʟʥʽ ʫʩʢʣʘʜʥʝʥʥʷ, 

ʱʦ ʻ ʧʨʠʯʠʥʦʶ ʩʤʝʨʪʽ ʧʘʮʽʻʥʪʽʚ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ 

ʫʩʢʣʘʜʥʝʥʥʷʤ I ʪʠʧʫ ʜʽʘʙʝʪʫ ʻ ʢʝʪʦʘʮʠʜʦʟ ï ʟʥʠʞʝʥʥʷ ʨʅ 

ʢʨʦʚʽ ʚʥʘʩʣʽʜʦʢ ʥʘʢʦʧʠʯʝʥʥʷ ʢʝʪʦʥʦʚʠʭ ʪʽʣ (ʘʮʝʪʦʥ, 

ʘʮʝʪʦʘʮʝʪʘʪ, ɓ-ʛʽʜʨʦʢʩʠʙʫʪʠʨʘʪ). ʗʢʱʦ ʭʚʦʨʽ ʥʝ ʦʪʨʠʤʘʣʠ 

ʚʯʘʩʥʦ ʽʥô̒ ʢʮʽʶ ʽʥʩʫʣʽʥʫ, ʚʦʥʠ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʨʠʟʠʢ 

ʛʽʧʝʨʛʣʽʢʝʤʽʯʥʦʾ ʢʦʤʠ.  

 ʋʩʢʣʘʜʥʝʥʥʷʤʠ II ʪʠʧʫ ʜʽʘʙʝʪʫ ʻ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʫʨʘʞʝʥʥʷ ʥʠʨʦʢ, ʥʝʡʨʦʧʘʪʽʾ, ʢʘʪʘʨʘʢʪʘ. ʋ 

ʭʚʦʨʠʭ ʥʘ II ʪʠʧʫ ʜʽʘʙʝʪʫ ʨʠʟʠʢ ʽʥʩʫʣʴʪʫ ʧʽʜʚʠʱʫʻʪʴʩʷ ʚ 

4 ʨʘʟʠ. ʋ ʜʝʷʢʠʭ ʧʘʮʽʻʥʪʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʠʥʜʨʦʤ 

ʜʽʘʙʝʪʠʯʥʦʾ ʩʪʦʧʠ: ʚʠʥʠʢʘʻ ʪʨʦʬʽʯʥʘ ʚʠʨʘʟʢʘ, ʱʦ ʟʛʦʜʦʤ 

ʧʝʨʝʭʦʜʠʪʴ ʫ ʛʘʥʛʨʝʥʫ.  

 ʅʘ ʩʴʦʛʦʜʥʽ ʫ ʩʚʽʪʽ ʧʦʥʘʜ 420 ʤʣʥ ʦʩʽʙ ʭʚʦʨʽ ʥʘ 

ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, ʧʨʠʯʦʤʫ ʙʽʣʴʰʽʩʪʴ ʤʘʶʪʴ II ʪʠʧ ʜʽʘʙʝʪʫ. 

ʌʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʜʘʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʻ ʥʘʜʤʽʨʥʘ 

ʢʽʣʴʢʽʩʪʴ ʮʫʢʨʫ ʽ ʞʠʨʽʚ ʫ ʭʘʨʯʦʚʦʤʫ ʨʘʮʽʦʥʽ, ʤʘʣʦʨʫʭʣʠʚʠʡ 

ʩʧʦʩʽʙ ʞʠʪʪʷ, ʩʪʨʝʩ, ʰʢʽʜʣʠʚʽ ʟʚʠʯʢʠ.   
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5 ʄɽʊɸɹʆʃɯɿʄ ʃɯʇɯɼɯɺ 

 

 

5.1 ɹʽʦʣʦʛʽʯʥʘ ʨʦʣʴ, ʢʣʘʩʠʬʽʢʘʮʽʷ, ʙʫʜʦʚʘ ʪʘ ʬʫʥʢʮʽʾ 

ʦʩʥʦʚʥʠʭ ʢʣʘʩʽʚ ʣʽʧʽʜʽʚ 

 

ʃ̔ ʧʽʜʠ ï ʙʽʦʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʽ ʩʪʨʫʢʪʫʨʠ, ʥʝʨʦʟʯʠʥʥʽ ʫ ʚʦʜʽ, ʘʣʝ ʨʦʟʯʠʥʥʽ ʚ 

ʥʝʧʦʣʷʨʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʘʭ ï ʭʣʦʨʦʬʦʨʤʽ, 

ʪʝʪʨʘʭʣʦʨʤʝʪʘʥʽ, ʜʽʝʪʠʣʦʚʦʤʫ ʝʬʽʨʽ ʪʘ ʽʥ.  

ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʣʽʧʽʜʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ: 

¶ ɽʥʝʨʛʝʪʠʯʥʘ ï ʣʽʧʽʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ 

ʝʬʝʢʪʠʚʥʝ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ ʽ ʟʜʘʪʥʽ ʫʪʚʦʨʶʚʘʪʠ ʨʝʟʝʨʚʠ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ  ʤʘʪʝʨʽʘʣʫ ʚ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ.  

¶ ʉʪʨʫʢʪʫʨʥʘ ï ʣʽʧʽʜʠ ʻ ʢʦʤʧʦʥʝʥʪʘʤʠ ʟʦʚʥʽʰʥʽʭ ʽ 

ʚʥʫʪʨʽʰʥʽʭ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ, ʟʫʤʦʚʣʶʶʪʴ ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ 

ʪʘ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʫʥʢʮʽʾ. 

¶ ʈʝʛʫʣʷʪʦʨʥʘ ï ʦʢʨʝʤʽ ʢʣʘʩʠ ʣʽʧʽʜʽʚ (ʚʽʪʘʤʽʥʠ, 

ʛʦʨʤʦʥʠ), ʷʢ ʬʽʟʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʨʝʛʫʣʶʶʪʴ 

ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʢʣʽʪʠʥʘʭ. 

¶ ʈʝʟʝʨʚʥʘ ï ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʫʛʣʝʚʦʜʽʚ, ʟʜʘʪʥʽʩʪʴ 

ʣʽʧʽʜʽʚ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʥʝʦʙʤʝʞʝʥʘ. ɺʦʥʠ ʜʝʧʦʥʫʶʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʚ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ.  

¶ ʊʨʘʥʩʧʦʨʪʥʘ ï ʪʨʘʥʩʧʦʨʪʥʽ ʬʦʨʤʠ ʣʽʧʽʜʽʚ 

(ʣʽʧʦʧʨʦʪʝʥʾʠ) ʧʝʨʝʨʦʟʧʦʜʽʣʷʶʪʴ ʣʽʧʽʜʠ ʤʽʞ ʦʨʛʘʥʘʤʠ ʽ 

ʪʢʘʥʠʥʘʤʠ ʦʨʛʘʥʽʟʤʫ. 

¶ ɹʘʨô̒ʨʥʘ ï ʣʽʧʽʜʠ ʩʪʚʦʨʶʶʪʴ ʙʘʨô̒ʨ, ʷʢʠʡ 

ʟʘʭʠʱʘ ̒ʦʨʛʘʥʽʟʤ ʚʽʜ ʪʝʨʤʽʯʥʦʛʦ ʽ ʤʝʭʘʥʽʯʥʦʛʦ ʚʧʣʠʚʫ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʣʽʧʽʜʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʽʤʽʯʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʚʠʚʽʣʴʥʷʶʪʴʩʷ ʧʽʜ ʯʘʩ 

ʛʽʜʨʦʣʽʟʫ. ʃʽʧʽʜʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʧʨʦʩʪʽ, ʩʢʣʘʜʥʽ, 

ʧʦʧʝʨʝʜʥʠʢʠ ʽ ʧʦʭʽʜʥʽ ʣʽʧʽʜʽʚ. 
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1 ʇʨʦʩʪʽ ʣʽʧʽʜʠ ï ʮʝ ʩʢʣʘʜʥʽ ʝʬʽʨʠ ʨʽʟʥʠʭ ʩʧʠʨʪʽʚ ʽʟ 

ʞʠʨʥʠʤʠ ʢʠʩʣʦʪʘʤʠ. ɼʦ ʮʴʦʛʦ ʢʣʘʩʫ ʚʽʜʥʦʩʷʪʴ ʞʠʨʠ, 

ʚʦʩʢʠ, ʩʪʝʨʠʥʠ, ʩʢʣʘʜʥʽ ʝʬʽʨʠ ʚʽʪʘʤʽʥʽʚ ɸ ʽ ɼ.  

ɸʮʠʣʛʣʽʮʝʨʦʣʠ (ʥʝʡʪʨʘʣʴʥʽ ʣʽʧʽʜʠ) ï ʩʢʣʘʜʥʽ ʝʬʽʨʠ 

ʪʨʴʦʭʘʪʦʤʥʦʛʦ ʩʧʠʨʪʫ ʛʣʽʮʝʨʦʣʫ ʪʘ ʚʠʱʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ.  

ʅʝʡʪʨʘʣʴʥʽ ʞʠʨʠ ʥʝ ʤʽʩʪʷʪʴ ʟʘʨʷʜʞʝʥʠʭ ʯʠ ʧʦʣʷʨʥʠʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ, ʪʦʤʫ ʻ ʥʝʧʦʣʷʨʥʠʤʠ ʛʽʜʨʦʬʦʙʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʷʢʽ ʟʚô̫ ʟʘʥʽ ʟ 

ʩʧʠʨʪʦʚʠʤʠ ʛʨʫʧʘʤʠ ʛʣʽʮʝʨʦʣʫ, ʨʦʟʨʽʟʥʷʶʪʴ ʤʦʥʦ-, ʜʠ- ʪʘ 

ʪʨʠʘʮʠʣʛʣʽʮʝʨʦʣʠ:   

  
 

 
ɾʠʨʥʽ ʢʠʩʣʦʪʠ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʊɸɻ? 

ʚʠʟʥʘʯʘʶʪʴ ʾʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ.  

ɾʠʨʥʽ ʢʠʩʣʦʪʠ ï ʘʣʽʬʘʪʠʯʥʽ ʢʘʨʙʦʥʦʚʽ ʢʠʩʣʦʪʠ. D 

ʦʨʛʘʥʽʟʤʽ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʫ ʚʽʣʴʥʦʤʫ ʚʠʛʣʷʜʽ (ʩʣʽʜʠ) 

ʘʙʦ ʻ ʩʪʨʫʢʪʫʨʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʣʽʧʽʜʽʚ. 

ʋ ʧʨʠʨʦʜʽ ʚʠʷʚʣʝʥʦ ʙʽʣʴʰʝ ʥʽʞ 200 ʞʠʨʥʠʭ ʢʠʩʣʦʪ, 

ʘʣʝ ʚ ʪʢʘʥʠʥʘʭ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ ʫ ʩʢʣʘʜʽ ʧʨʦʩʪʠʭ ʽ 

ʩʢʣʘʜʥʠʭ ʣʽʧʽʜʽʚ ʻ ʣʠʰʝ 70. ɿʥʘʯʥʦ ʧʦʰʠʨʝʥʽ ʥʝ ʙʽʣʴʰʝ 

ʥʽʞ 20 ʞʠʨʥʠʭ ʢʠʩʣʦʪ. ʋʩʽ ʚʦʥʠ ʤʘʶʪʴ ʧʘʨʥʫ ʢʽʣʴʢʽʩʪʴ 

ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʚʽʜ 12 ʜʦ 24. ʏʘʩʪʽʰʝ ʪʨʘʧʣʷʶʪʴʩʷ 

ʜʦʚʛʦʣʘʥʮʶʛʦʚʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʟ ʙʽʣʴʰʝ ʥʽʞ 20 ʘʪʦʤʘʤʠ 

ʚʫʛʣʝʮʶ, ʾʭ ʥʘʟʠʚʘʶʪʴ çʚʠʱʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠè (ɺɾʂ) 

(ʪʘʙʣ. 5.1). 
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ʊʘʙʣʠʮʷ 5.1 ï ɼʝʷʢʽ ʬʽʟʽʦʣʦʛʽʯʥʦ ʚʘʞʣʠʚʽ ʞʠʨʥʽ 

ʢʠʩʣʦʪʠ 

ʂʦʜʦʚʝ 

ʧʦʟʥʘʯʝʥʥʷ 

ʊʨʠʚʽʘʣʴʥʘ ʥʘʟʚʘ 

(ʩʠʩʪʝʤʘʪʠʯʥʘ) 

ʍʽʤʽʯʥʘ ʬʦʨʤʫʣʘ 

ʩʧʦʣʫʢʠ 

ʅʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ 

ʉ16:0 ʇʘʣʴʤʽʪʠʥʦʚʘ 

(ʛʝʢʩʘʜʝʢʘʥʦʚʘ) 

ʉʅ3 ï (ʉʅ2) 14 ïʉʆʆʅ 

ʉ18:0 ʉʪʝʘʨʠʥʦʚʘ 

(ʦʢʪʘʜʝʢʘʥʦʚʘ) 

ʉʅ3 ï (ʉʅ2)16 ïʉʆʆʅ 

ʉ20:0 ɸʨʘʭʽʩʦʚʘ 

(ʝʡʢʦʟʘʥʦʚʘ) 

ʉʅ3 ï (ʉʅ2)18 ïʉʆʆʅ 

ʉ22:0 ɹʝʛʝʥʦʚʘ 

(ʦʢʦʟʘʥʦʚʘ) 

ʉʅ3 ï (ʉʅ2)20 ïʉʆʆʅ 

ʉ24:0 ʃʽʛʥʦʮʝʨʠʥʦʚʘ 

(ʝʪʨʘʢʦʟʘʥʦʚʘ) 

ʉʅ3 ï (ʉʅ2)22 ïʉʆʆʅ 

ʅʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ 

ʉ16:1 ʇʘʣʴʤʽʪʦ-ʦʣʝʾʥʦʚʘ 

(9-ʛʝʢʩʘʜʝʮʝʥʦʚʘ) 

ʉʅ3 ï (ʉʅ2)5 ï ʉʅ= 

=ʉʅï (ʉʅ2)7 ï ʉʆʆʅ 

ʉ18:1 ʆʣʝʾʥʦʚʘ (9-

ʦʢʪʘʜʝʮʝʥʦʚʘ) 

ʉʅ3 ï (ʉʅ2)7 ï ʉʅ= 

=ʉʅï (ʉʅ2)7 ï ʉʆʆʅ 

ʉ18:2 ʃʽʥʦʣʝʚʘ (9,12-

ʦʢʪʘʜʝʢʘʜʽʻʥʦʚʘ) 

ʉʅ3 ï (ʉʅ2)4 ï ʉʅ= 

=ʉʅ ï ʉʅ2 ï ʉʅ= 

ʉʅï (ʉʅ2)7 ï ʉʆʆʅ 

ʉ18:3 ʃʽʥʦʣʝʥʦʚʘ 

(9,12,15-ʦʢʪʘʜʝʢʘ-

ʪʨʠ̒ ʥʦʚʘ) 

ʉʅ3 ï ʉʅ2 ï ʉʅ= 

=ʉʅ ï ʉʅ2 ï ʉʅ= 

=ʉʅ ï ʉʅ2 ï ʉʅ= 

=ʉʅï (ʉʅ2)7 ï ʉʆʆʅ 

20:4 ɸʨʘʭʽʜʦʥʦʚʘ 

(5,8,11,14-ʝʡʢʦʟʘ-

ʪʝʪʨʘʻʥʦʚʘ) 

ʉʅ3 ï (ʉʅ2)4 ï ʉʅ= 

=ʉʅ ï ʉʅ2 ï ʉʅ= 

=ʉʅ ï ʉʅ2 ï ʉʅ= 

=ʉʅ ï ʉʅ2 ï ʉʅ= 

=ʉʅï (ʉʅ2)3 ï ʉʆʆʅ 
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ɺɾʂ ʚʠʷʚʣʷʶʪʴ ʘʤʬʽʬʽʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ (ʤʽʩʪʷʪʴ 

ʦʜʥʫ ʛʽʜʨʦʬʽʣʴʥʫ ʢʘʨʙʦʢʩʠʣʴʥʫ ʛʨʫʧʫ ʽ ʛʽʜʨʦʬʦʙʥʠʡ 

ʚʫʛʣʝʚʦʜʥʝʚʠʡ ʣʘʥʮʶʛ ʪʘ ʫʤʦʚʥʦ ʧʦʜʽʣʷʶʪʴ ʥʘ 3 ʛʨʫʧʠ: 

ʥʘʩʠʯʝʥʽ (ʥʝ ʤʘʶʪʴ ʧʦʜʚʽʡʥʠʭ ʟʚô̫ ʟʢʽʚ), ʤʦʥʦʥʝʥʘʩʠʯʝʥʽ (ʟ 

ʦʜʥʠʤ ʧʦʜʚʽʡʥʠʤ ʟʚô̫ ʟʢʦʤ), ʧʦʣʽʥʝʥʘʩʠʯʝʥʽ (ʟ ʜʚʦʤʘ ʽ 

ʙʽʣʴʰʝ ʧʦʜʚʽʡʥʠʤʠ ʟʚô̫ ʟʢʘʤʠ). ʃʽʧʽʜʠ ʟ ʧʝʨʝʚʘʞʥʠʤ 

ʚʤʽʩʪʦʤ ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ï  ʨʽʜʢʽ, ʘ ʥʘʩʠʯʝʥʠʭ ï 

ʪʚʝʨʜʽ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʥʦʤʝʥʢʣʘʪʫʨʠ ʜʣʷ 

ʧʦʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʽ ʧʦʜʚʽʡʥʠʭ ʟʚô̫ ʟʢʽʚ ʫ 

ʩʪʨʫʢʪʫʨʽ ʞʠʨʥʦʾ ʢʠʩʣʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʠʬʨʦʚʽ 

ʩʠʤʚʦʣʠ, ʥʘʧʨʠʢʣʘʜ, ʦʣʝʾʥʦʚʫ ʢʠʩʣʦʪʫ ʧʦʟʥʘʯʘʶʪʴ ʷʢ ʉ18:1, 

ʜʝ ʧʝʨʰʘ ʮʠʬʨʘ ʚʽʜʧʦʚʽʜʘʻ ʢʽʣʴʢʦʩʪʽ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ, ʜʨʫʛʘ 

ï ʧʦʢʘʟʫʻ ʯʠʩʣʦ ʧʦʜʚʽʡʥʠʭ ʟʚô̫ ʟʢʽʚ.  

ʉʪʝʨʦʾʜʠ ʧʦʜʽʣʷʶʪʴ ʥʘ: ʩʪʝʨʠʥʠ, ʩʪʝʨʦʾʜʥʽ ʛʦʨʤʦʥʠ, 

ʞʦʚʯʥʽ ʢʠʩʣʦʪʠ, ʩʝʨʮʝʚʽ ʛʣʽʢʦʟʠʜʠ ʪʘ ʽʥʰʽ ʩʧʦʣʫʢʠ. ɺ 

ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʩʝʨʝʜ ʩʪʝʨʦʾʜʽʚ ʟʘʡʤʘʻ 

ʭʦʣʝʩʪʝʨʦʣ:   

 

 
 

ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʭʦʣʝʩʪʝʨʦʣʫ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ: 

¶ ʩʪʨʫʢʪʫʨʥʘ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʧʣʘʟʤʘʪʠʯʥʠʭ 

ʤʝʤʙʨʘʥ. ʍʦʣʝʩʪʝʨʦʣ ʤʽʩʪʠʪʴʩʷ ʚ ʛʽʜʨʦʬʦʙʥʽʡ ʯʘʩʪʠʥʽ 

ʣʽʧʽʜʥʦʛʦ ʙʽʰʘʨʫ, ʦʩʢʽʣʴʢʠ ʚʩʷ ʮʠʢʣʽʯʥʘ ʯʘʩʪʠʥʘ ʤʦʣʝʢʫʣʠ 

ʟ ʙʦʢʦʚʠʤ ʣʘʥʮʶʛʦʤ ï ʛʽʜʨʦʬʦʙʥʘ. ɻʽʜʨʦʬʽʣʴʥʘ ʆʅ-ʛʨʫʧʘ 

ʧʨʠʤʠʢʘʻ ʜʦ ʛʽʜʨʦʬʽʣʴʥʠʭ çʛʦʣʦʚʦʢè ʬʦʩʬʦʣʽʧʽʜʽʚ. 

ʍʦʣʝʩʪʝʨʦʣ ʟʥʠʞʫʻ ʧʣʠʥʥʽʩʪʴ ʤʝʤʙʨʘʥ ʽ ʥʘʜʘʻ ʾʤ ʙʽʣʴʰʦʾ 
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ʞʦʨʩʪʢʦʩʪʽ. ʈʘʟʦʤ ʽʟ ʬʦʩʬʦʣʽʧʽʜʘʤʠ ʽ ʙʽʣʢʘʤʠ ʚʽʥ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʙʽʨʥʫ ʧʨʦʥʠʢʥʽʩʪʴ ʤʝʤʙʨʘʥ ʢʣʽʪʠʥʠ, ʨʝʛʫʣʶʻ 

ʾʾ ʩʪʘʥ ʽ ʘʢʪʠʚʥʽʩʪʴ ʧʦʚô̫ ʟʘʥʠʭ ʟ̔ ʥʠʤʠ ʝʥʟʠʤʽʚ; 

¶ ʧʦʧʝʨʝʜʥʠʢ ʫ ʩʠʥʪʝʟʽ ʩʪʝʨʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ, 

ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ, ʚʽʪʘʤʽʥʫ ɼ3.  

 

2 ʉʢʣʘʜʥʽ ʣʽʧʽʜʠ, ʢʨʽʤ ʩʧʠʨʪʫ ʽ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, 

ʤʽʩʪʷʪʴ ʜʦʜʘʪʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ (ʟʘʣʠʰʢʠ ʬʦʩʬʦʨʥʦʾ 

ʢʠʩʣʦʪʠ, ʘʟʦʪʠʩʪ̔ ʦʩʥʦʚʠ, ʚʫʛʣʝʚʦʜʠ ʪʘ ʾʭ ʧʦʭʽʜʥʽ). ɼʦ 

ʮʴʦʛʦ ʢʣʘʩʫ ʚʽʜʥʦʩʷʪʴ ʬʦʩʬʦʣʽʧʽʜʠ, ʛʣʽʢʦʣʽʧʽʜʠ, 

ʩʫʣʴʬʦʣʽʧʽʜʠ, ʘʤʽʥʦʣʽʧʽʜʠ, ʣʽʧʦʧʨʦʪʝʾʥʠ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʩʧʠʨʪʫ, ʷʢʠʡ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ 

ʬʦʩʬʦʣʽʧʽʜʫ, ʾʭ ʧʦʜʽʣʷʶʪʴ ʥʘ ʛʣʽʮʝʨʦʬʦʩʬʦʣʽʧʽʜʠ ʽ 

ʩʬʽʥʛʦʬʦʩʬʦʣʽʧʽʜʠ.  

ɻʣʽʮʝʨʦʬʦʩʬʦʣʽʧʽʜʠ ï ʮʝ ʩʢʣʘʜʥʽ ʝʬʽʨʠ ʛʣʽʮʝʨʦʣʫ ʽ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʧʦʭʽʜʥʽ ʬʦʩʬʘʪʠʜʥʦʾ ʢʠʩʣʦʪʠ, 

ʝʪʝʨʠʬʽʢʦʚʘʥʦʾ ʘʤʽʥʦʩʧʠʨʪʘʤʠ ï ʭʦʣʽʥʦʤ, ʝʪʘʥʦʣʘʤʽʥʦʤ, 

ʩʝʨʠʥʦʤ: 
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ʌʦʩʬʘʪʠʜʠʣʭʦʣʽʥ (ʣʝʮʠʪʠʥ)                                 ʌʦʩʬʘʪʠʜʠʣʩʝʨʠʥ
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ɹʽʦʣʦʛʽʯʥʘ ʨʦʣʴ ʛʣʽʮʝʨʦʬʦʩʬʦʣʽʧʽʜʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʾʭ 

ʘʤʬʽʬʽʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʷʭ. ʋ ʩʚʦʾʡ ʩʪʨʫʢʪʫʨʽ ʚʦʥʠ ʤʽʩʪʷʪʴ 

ʛʽʜʨʦʬʽʣʴʥʽ, ʧʦʣʷʨʥʽ çʛʦʣʽʚʢʠè, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʟʘʣʠʰʢʘʤʠ ʘʟʦʪʠʩʪʦʾ ʦʩʥʦʚʠ ʽ ʬʦʩʬʦʨʥʦʾ ʢʠʩʣʦʪʠ, ʽ 

ʛʽʜʨʦʬʦʙʥʽ ʥʝʧʦʣʷʨʥʽ çʭʚʦʩʪʠè (ʚʫʛʣʝʚʦʜʥʝʚʽ ʨʘʜʠʢʘʣʠ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ). 

ɿʘʚʜʷʢʠ ʘʤʬʽʬʽʣʴʥʦʩʪʽ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʬʦʩʬʦʣʽʧʽʜʠ ʬʦʨʤʫʶʪʴ ʣʽʧʽʜʥʠʡ ʙʽʰʘʨ ʤʝʤʙʨʘʥ, 

ʫʪʚʦʨʶʶʪʴ ʤʽʮʝʣʠ ʪʘ ʣʽʧʦʩʦʤʠ.  

ʉʬʽʥʛʦʬʦʩʬʦʣʽʧʽʜʠ ʤʽʩʪʷʪʴ ʘʤʽʥʦʩʧʠʨʪ ʩʬʽʥʛʦʟʠʥ, 

ʦʜʠʥ ʟʘʣʠʰʦʢ ʞʠʨʥʦʾ ʢʠʩʣʦʪʠ, ʟʚôʷʟʘʥʠʡ ʟ ʘʤʽʥʦʛʨʫʧʦʶ 

ʘʤʽʜʥʠʤ ʟʚô̫ ʟʢʦʤ, ʟʘʣʠʰʦʢ ʬʦʩʬʦʨʥʦʾ ʢʠʩʣʦʪʠ ʡ ʘʟʦʪʠʩʪʫ 

ʦʩʥʦʚʫ (ʯʘʩʪʽʰʝ ʭʦʣʽʥ). 

ʉʬʽʥʛʦʤʽʻʣʽʥʠ ï ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ 

ʩʬʽʥʛʦʬʦʩʬʦʣʽʧʽʜʠ. ʆʩʦʙʣʠʚʦ ʙʘʛʘʪʦ ʾʭ ʫ ʥʝʨʚʦʚʽʡ ʪʢʘʥʠʥʽ. 

ɺʦʥʠ ʪʘʢʦʞ ʪʨʘʧʣʷʶʪʴʩʷ ʚ ʪʢʘʥʠʥʘʭ ʥʠʨʦʢ, ʧʝʯʽʥʢʠ ʪʘ 

ʽʥʰʠʭ ʦʨʛʘʥʽʚ. ʄʦʣʝʢʫʣʘ ʩʬʽʥʛʦʤʽʻʣʽʥʫ ʤʽʩʪʠʪʴ ʧʦʣʷʨʥʫ 

çʛʦʣʽʚʢʫè (ʧʦʟʠʪʠʚʥʦ ʟʘʨʷʜʞʝʥʠʡ ʟʘʣʠʰʦʢ ʭʦʣʽʥʫ ʽ 

ʥʝʛʘʪʠʚʥʦ ʟʘʨʷʜʞʝʥʠʡ ʟʘʣʠʰʦʢ ʬʦʩʬʦʨʥʦʾ ʢʠʩʣʦʪʠ) ʪʘ ʜʚʘ 

ʥʝʧʦʣʷʨʥʠʭ çʭʚʦʩʪʠè (ʘʣʽʬʘʪʠʯʥʠʡ ʣʘʥʮʶʛ ʩʬʽʥʛʦʟʠʥʫ ʽ 

ʘʮʠʣʴʥʠʡ ʨʘʜʠʢʘʣ ʞʠʨʥʦʾ ʢʠʩʣʦʪʠ). ʉʬʽʥʛʦʤʽʻʣʽʥʠ ʷʢ 

ʘʤʬʽʬʽʣʴʥʽ ʨʝʯʦʚʠʥʠ ʻ ʩʪʨʫʢʪʫʨʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʤʝʤʙʨʘʥ. 

ʉʧʦʣʫʢʠ ʩʬʽʥʛʦʟʠʥʫ ʟ ʞʠʨʥʠʤʠ ʢʠʩʣʦʪʘʤʠ ʤʘʶʪʴ 

ʥʘʟʚʫ ʮʝʨʘʤʽʜʽʚ. 
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ɻʣʽʢʦʣʽʧʽʜʠ ï ʰʠʨʦʢʦ ʧʦʜʘʥʽ ʚ ʪʢʘʥʠʥʘʭ ʤʦʟʢʫ, ʫ 

ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʪʨʘʧʣʷʶʪʴʩʷ ʚ ʽʥʰʠʭ ʪʢʘʥʠʥʘʭ.  

 

5.2 ʆʩʥʦʚʥʽ ʰʣʷʭʠ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ 

ʣʽʧʽʜʽʚ 

 

ɽʢʟʦʛʝʥʥʽ ʣʽʧʽʜʠ ʧʝʨʝʪʨʘʚʣʶʶʪʴʩʷ ʚ ʪʨʘʚʥʦʤʫ 

ʢʘʥʘʣʽ, ʧʨʦʜʫʢʪʠ ʾʭ ʛʽʜʨʦʣʽʟʫ ʚʩʤʦʢʪʫʶʪʴʩʷ ʝʥʪʝʨʦʮʠʪʘʤʠ 

ʢʠʰʢʽʚʥʠʢʘ ʪʘ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʜʦ ʦʨʛʘʥʽʚ ʽ ʪʢʘʥʠʥ, ʜʝ 

ʜʝʧʦʥʫʶʪʴʩʷ. ʏʘʩʪʠʥʘ ʣʽʧʽʜʽʚ ʩʠʥʪʝʟʫʻʪʴʩʷ ʚ ʢʣʽʪʠʥʘʭ 

ʦʨʛʘʥʽʟʤʫ. ʈʝʟʝʨʚʠ ʣʽʧʽʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʦʪʨʝʙ ʦʨʛʘʥʽʟʤʫ. 

ɺʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʡ ʤʝʪʘʙʦʣʽʟʤ ʣʽʧʽʜʽʚ ʤʽʩʪʠʪʴ 

ʪʘʢʽ ʦʩʥʦʚʥʽ ʧʨʦʮʝʩʠ: 

ï ʣʽʧʦʣʽʟ ï ʛʽʜʨʦʣʽʟ ʊɸɻ ʜʦ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽ 

ʛʣʽʮʝʨʦʣʫ; 

ï ɓ-ʦʢʠʩʥʝʥʥʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ; 

ï ʩʠʥʪʝʟ (ʢʝʪʦʛʝʥʝʟ) ʽ ʦʢʠʩʥʝʥʥʷ ʢʝʪʦʥʦʚʠʭ ʪʽʣ 

(ʢʝʪʦʛʝʥʦʣʽʟ); 

ï ʣʽʧʦʛʝʥʝʟ ï ʙʽʦʩʠʥʪʝʟ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʪʨʠʘʮʠʣ-

ʛʣʽʮʝʨʦʣʽʚ ʪʘ ʩʢʣʘʜʥʠʭ ʣʽʧʽʜʽʚ; 

ï ʤʝʪʘʙʦʣʽʟʤ ʭʦʣʝʩʪʝʨʦʣʫ ʪʘ ʡʦʛʦ 

ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʷ ʥʘ  ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʩʪʝʨʦʾʜʠ. 

 

ʃʽʧʦʣʽʟ 

ɾʠʨʠ ï ʚʘʞʣʠʚʝ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ ʚ ʦʨʛʘʥʽʟʤʽ 

ʣʶʜʠʥʠ. ʋ ʩʪʘʥʽ ʩʧʦʢʦʶ ʩʝʨʮʝ, ʩʢʝʣʝʪʥʽ ʤô̫ ʟʠ, ʛʣʘʜʝʥʴʢʽ 

ʤô̫ ʟʠ ʽ ʧʝʯʽʥʢʘ ʧʦʥʘʜ 50 % ʥʝʦʙʭʽʜʥʦʾ ʝʥʝʨʛʽʾ ʦʪʨʠʤʫʶʪʴ 

ʟʘ ʨʘʭʫʥʦʢ ʦʢʠʩʥʝʥʥʷ ʞʠʨʽʚ. ʅʝʨʚʦʚʽ ʢʣʽʪʠʥʠ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʽʧʽʜʠ ʷʢ ʝʥʝʨʛʝʪʠʯʥʝ ʧʘʣʠʚʦ, ʟʘ ʚʠʥʷʪʢʦʤ 

ʫʤʦʚ ʪʨʠʚʘʣʦʛʦ ʛʦʣʦʜʫʚʘʥʥʷ, ʢʦʣʠ ʚ ʤʦʟʢʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ ʢʝʪʦʥʦʚʽ ʪʽʣʘ. 

ʆʩʥʦʚʥʘ ʝʥʝʨʛʝʪʠʯʥʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ 

ʪʨʠʘʮʠʣʛʣʽʮʝʨʦʣʘʤ. ɺʦʥʠ ʻ ʬʦʨʤʦʶ ʜʝʧʦʥʫʚʘʥʥʷ 
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ʤʝʪʘʙʦʣʽʯʥʦ ʘʢʪʠʚʥʠʭ ʣʽʧʽʜʽʚ ï ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʘ ʪʘʢʦʞ 

ʛʣʽʮʝʨʦʣʫ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʫʪʚʦʨʝʥʥʷ 

ʛʣʶʢʦʟʠ ʚ ʧʨʦʮʝʩʽ ʛʣʶʢʦʥʝʦʛʝʥʝʟʫ (ɻʅɻ). 

ʇʝʨʝʚʘʞʥʦ ʊɸɻ ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ ʘʜʠʧʦʮʠʪʘʭ ʞʠʨʦʚʦʾ 

ʪʢʘʥʠʥʠ (ʫ ʣʽʧʦʮʠʪʘʭ) ʽ ʫ ʤʝʥʰʽʡ ʢʽʣʴʢʦʩʪʽ ï ʚ ʮʠʪʦʧʣʘʟʤʽ 

ʛʝʧʘʪʦʮʠʪʽʚ, ʫ ʚʠʛʣʷʜʽ ʞʠʨʦʚʠʭ ʢʨʘʧʣʠʥʦʢ. ʄʦʙʽʣʽʟʘʮʽʷ 

ʣʽʧʽʜʽʚ ʽʟ ʞʠʨʦʚʠʭ ʜʝʧʦ ʧʦʯʠʥʘʻʪʴʩʷ ʟʘ ʟʙʽʣʴʰʝʥʥ ̫

ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ ʦʨʛʘʥʽʟʤʫ, ʪʨʠʚʘʣʦʛʦ ʬʽʟʠʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥ,̫ ʫ ʩʪʨʝʩʦʚʠʭ ʩʠʪʫʘʮʽʷʭ, ʫ ʨʘʟʽ ʚʠʯʝʨʧʘʥʥʷ 

ʜʝʧʦ ʚʫʛʣʝʚʦʜʽʚ, ʛʦʣʦʜʫʚʘʥʥ.̫ 

ʌʝʨʤʝʥʪʘʪʠʚʥʠʡ ʛʽʜʨʦʣʽʟ ʊɸɻ ʽʟ ʚʠʚʽʣʴʥʝʥʥʷʤ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʫ ʢʨʦʚ, ʤʘʻ ʥʘʟʚʫ ʤʦʙʽʣʽʟʘʮʽʾ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽʟ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥ (ʨʠʩ. 5.1). 

 

 
 

ʈʠʩʫʥʦʢ 5.1 ï ʉʭʝʤʘ ʣʽʧʦʣʽʟʫ ʪʨʠʘʮʠʣʛʣʽʮʝʨʦʣʫ (ʊɸɻ) 

 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʦʩʣʽʜʦʚʥʦʛʦ ʨʦʟʱʝʧʣʝʥʥʷ 

ʪʨʠʘʮʠʣʛʣʽʮʝʨʦʣʽʚ ʜʦ ʜʘ̔ʮʠʣʛʣʽʮʝʨʦʣʽʚ, ʤʦʥʦʘʮʠʣ-

ʛʣʽʮʝʨʦʣʽʚ, ʚʠʚʽʣʴʥʷʶʪʴʩʷ ʛʣʽʮʝʨʦʣ ʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ. ɺʽʣʴʥʽ 

(ʥʝʝʩʪʝʨʠʬʽʢʦʚʘʥʽ) ʞʠʨʥʽ ʢʠʩʣʦʪʠ (ʅɽɾʂ)  ʥʘʜʭʦʜʷʪʴ ʫ 

ʧʣʘʟʤʫ ʢʨʦʚʽ ʪʘ ʧʽʩʣʷ ʟʚô̫ ʟʫʚʘʥʥʷ ʟ̔ ʩʠʨʦʚʘʪʢʦʚʠʤ 

ʘʣʴʙʫʤʽʥʦʤ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʜʦ ʙʘʛʘʪʴʦʭ ʪʢʘʥʠʥ, ʚ ʷʢʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ. ɻʣʽʮʝʨʦʣ 
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ʨʦʟʯʠʥʷʻʪʴʩʷ ʫ ʚʦʜʥʽʡ ʬʘʟʽ ʢʨʦʚʽ ʪʘ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʫ 

ʧʝʯʽʥʢʫ, ʜʝ ʧʝʨʝʚʘʞʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʡʦʛʦ ʤʝʪʘʙʦʣʽʟʤ. 

ɿʘʛʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʣʽʧʦʣʽʟʫ ʢʦʥʪʨʦʣʶʻʪʴʩʷ 

ʘʢʪʠʚʥʽʩʪʶ ʊɸɻ-ʣʽʧʘʟʠ ï ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʬʝʨʤʝʥʪʫ, ʷʢʠʡ 

ʢʘʪʘʣʽʟʫʻ ʥʘʡʙʽʣʴʰ ʧʦʚʽʣʴʥʫ ʨʝʘʢʮʽʶ ʣʽʧʦʣʽʟʫ. ʈʝʛʫʣʷʮʽʷ 

ʘʢʪʠʚʥʦʩʪʽ ʝʥʟʠʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʢʘʩʢʘʜʥʠʡ ʤʝʭʘʥʽʟʤ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʦʨʤʦʥʽʚ: ʘʜʨʝʥʘʣʽʥʫ, ʛʣʶʢʘʛʦʥʫ, ʽʥʩʫʣʽʥʫ, 

ʩʦʤʘʪʦʪʨʦʧʽʥʫ (ʨʠʩ. 5.2). 

ʄʦʣʝʢʫʣʷʨʥʦʶ ʦʩʥʦʚʦʶ ʨʝʛʫʣʷʮʽʾ ʘʢʪʠʚʥʦʩʪʽ            

ʊɸɻ-ʣʽʧʘʟʠ ʘʜʠʧʦʮʠʪʽʚ ʻ ʾʾ ʢʦʚʘʣʝʥʪʥʘ ʤʦʜʠʬʽʢʘʮʽʷ 

(ʦʙʝʨʥʝʥʝ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ-ʜʝʬʦʩʬʦʨʠʣʶʚʘʥʥʷ). ʂʘʪʘʣʽ-

ʪʠʯʥʦ ʘʢʪʠʚʥʦʶ ʻ ʬʦʩʬʦʨʠʣʴʦʚʘʥʘ ʬʦʨʤʘ ʊɸɻ-ʣʽʧʘʟʠ, 

ʜʝʬʦʩʬʦʨʠʣʴʦʚʘʥʘ ï ʥʝʘʢʪʠʚʥʘ.  

ʂʘʪʝʭʦʣʘʤʽʥʠ (ʘʜʨʝʥʘʣʽʥ, ʥʦʨʘʜʨʝʥʘʣʽʥ), ʛʣʶʢʘʛʦʥ 

ʘʢʪʠʚʫʶʪʴ ʣʽʧʦʣʽʟ ʟʘ ʨʘʭʫʥʦʢ ʩʪʠʤʫʣʷʮʽʾ ʮɸʄʌ-ʟʘʣʝʞʥʦʾ 

ʢʘʩʢʘʜʥʦʾ ʩʠʩʪʝʤʠ ʡ ʘʢʪʠʚʘʮʽʾ ʊɸɻ-ʣʽʧʘʟʠ ʘʜʠʧʦʮʠʪʽʚ. 

ʃʽʧʦʣʽʪʠʯʥʘ ʜʽʷ ʢʘʪʝʭʦʣʘʤʽʥʽʚ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʬʽʟʠʯʥʦʛʦ 

ʥʘʧʨʫʞʝʥʥ,̫ ʩʪʨʝʩʫ, ʟʥʠʞʝʥʥ ̫ʪʝʤʧʝʨʘʪʫʨʠ ʜʦʚʢʽʣʣʷ. ɼʽʷ 

ʛʣʶʢʘʛʦʥʫ ʧʨʦʷʚʣʷʻʪʴʩʷ ʟʘ ʟʤʝʥʰʝʥʥ ̫ ʥʘʜʭʦʜʞʝʥʥʷ 

ʛʣʶʢʦʟʠ ʯʝʨʝʟ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʡ ʪʨʘʢʪ ʘʙʦ ʧʦʩʠʣʝʥʥ ̫

ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʾ ʪʢʘʥʠʥʘʤʠ. ɿʘ ʨʘʭʫʥʦʢ ʜʽʾ ʢʘʪʝʭʦʣʘʤʽʥʽʚ ʪʘ 

ʛʣʶʢʘʛʦʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʢʘ ʘʢʪʠʚʘʮʽʷ ʣʽʧʦʣʽʟʫ ʚ 

ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ ʪʘ ʤʦʙʽʣʽʟʘʮʽʷ ʅɽɾʂ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʧʽʜʚʠʱʝʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʪʨʝʙʠ ʦʨʛʘʥʽʟʤʫ ʟʘ ʫʤʦʚ ʩʪʨʝʩʫ 

ʘʙʦ ʛʦʣʦʜʫʚʘʥʥʷ. 

ɯʥʩʫʣʽʥ ʽʥʛʽʙʫʻ ʣʽʧʦʣʽʟ ʽ ʚʠʚʽʣʴʥʝʥʥʷ ɾʂ ʽʟ 

ʘʜʠʧʦʮʠʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʜʚʦʭ ʙʽʦʭʽʤʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ: 

ʘ) ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮɸʄʌ ʯʝʨʝʟ ʘʢʪʠʚʘʮʽʶ 

ʬʦʩʬʦʜʽʝʩʪʝʨʘʟʠ ʮɸʄʌ; 

ʙ) ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʤʝʤʙʨʘʥ ʘʜʠʧʦʮʠʪʽʚ ʜʦ 

ʛʣʶʢʦʟʠ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʘʮʽʾ ʛʣʽʢʦʣʽʟʫ ʽ ʣʽʧʦʛʝʥʝʟʫ 

ʟ ʧʨʦʜʫʢʪʽʚ ʤʝʪʘʙʦʣʽʟʤʫ ʛʣʶʢʦʟʠ. 
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                                                               ( +) 

                                                               ʣʽʧʦʣʽʟ   
 

ʈʠʩʫʥʦʢ 5.2 ï ʂʘʩʢʘʜʥʘ ʨʝʛʫʣʷʮʽʷ ʘʢʪʠʚʥʦʩʪʽ ʊɸɻ-ʣʽʧʘʟʠ 

ʘʜʠʧʦʮʠʪʽʚ: (ɽ1) ï ʘʜʝʥʽʣʘʪʮʠʢʣʘʟʘ (ɽ2) ï  

ʧʨʦʪʝʾʥʢʽʥʘʟʘ  (ɽɿ) ï ʧʨʦʪʝʾʥʬʦʩʬʘʪʘʟʘ 

 

ʉʦʤʘʪʦʪʨʦʧʽʥ ï ʘʢʪʠʚʫʻ ʣʽʧʦʣʽʟ ʫ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ 

ʧʨʠ ʛʦʣʦʜʫʚʘʥʥʽ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʩʠʥʪʝʟʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʬʝʨʤʝʥʪʥʠʭ ʙʽʣʢʽʚ. ʄʝʪʘʙʦʣʽʯʥʽ ʝʬʝʢʪʠ 

ʩʦʤʘʪʦʪʨʦʧʽʥʫ ʨʦʟʚʠʚʘʶʪʴʩʷ ʧʦʚʽʣʴʥʦ. 

ʃʽʧʦʣʽʟ ʚ ʽʥʰʠʭ ʪʢʘʥʠʥʘʭ (ʤô̫ ʟʘʭ, ʧʝʯʽʥʮʽ) 

ʨʝʛʫʣʶʻʪʴʩʷ ʟʘ ʧʦʜʽʙʥʠʤʠ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʤʠ 

ʤʝʭʘʥʽʟʤʘʤʠ. 

 

ʆʢʠʩʥʝʥʥʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʣʽʧʦʣʽʟʫ ʊɸɻ, ʟ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ 

ʚʠʚʽʣʴʥʷʶʪʴʩʷ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʽ ʛʣʽʮʝʨʦʣ. ɻʣʽʮʝʨʦʣ 
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ʤʝʪʘʙʦʣʽʟʫʻ ʚ ʧʝʯʽʥʮʽ, ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʦʢʠʩʥʶʶʪʴʩʷ ʚ 

ʨʽʟʥʠʭ ʪʢʘʥʠʥʘʭ ʟ̔ ʛʝʥʝʨʘʮʽʻʶ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ɸʊʌ. 

ʆʢʠʩʥʝʥʥʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʤʘʪʨʠʢʩʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʫ ʮʠʢʣʽʯʥʦʤʫ ʧʨʦʮʝʩʽ, ʷʢʠʡ ʤʘʻ ʥʘʟʚʫ                         

b-ʦʢʠʩʥʝʥʥʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ (ʦʢʠʩʥʶʻʪʴʩʷ b-ʘʪʦʤ ʚʫʛʣʝʮʶ 

ʞʠʨʥʦʾ ʢʠʩʣʦʪʠ). ɺʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʝ ʚʽʜʱʝʧʣʝʥʥʷ ʚʽʜ 

ʤʦʣʝʢʫʣʠ ʥʘʩʠʯʝʥʦʾ ʞʠʨʥʦʾ ʢʠʩʣʦʪʠ ʟ ʧʘʨʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʜʚʦʚʫʛʣʝʮʝʚʠʭ ʬʨʘʛʤʝʥʪʽʚ ɸʮʝʪʠʣ ï ʂʦɸ 

(ʨʠʩ. 5.3). 

 
 

ʈʠʩʫʥʦʢ 5.3 ï ʉʭʝʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʩʪʘʜʽʡ ʦʢʠʩʥʝʥʥʷ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ 

 

ʇʝʨʰʘ ʩʪʘʜʽʷ (ʘʢʪʠʚʘʮʽʷ ɾʂ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʮʠʪʦʟʦʣʽ ʢʣʽʪʠʥ ʟʘ ʫʯʘʩʪʽ ʩʧʝʮʠʬʽʯʥʠʭ ʘʮʠʣ-ʂʦɸ-ʩʠʥʪʝʪʘʟ 

(ʪʽʦʢʽʥʘʟ), ʱʦ ʫʪʚʦʨʶʶʪʴ ʂʦɸ-ʧʦʭʽʜʥʽ ʞʠʨʥʠʭ ʢʠʩʣʦʪ: 

 

R-ʉʆʆʅ + ʂʦɸ-Sʅ + ɸʊʌ ­ R-ʉʆ-S-ʂʦɸ + ɸʄʌ + 

+ ʌʌʥ 

   ɾʠʨʥʘ ʢʠʩʣʦʪʘ                             ɸʮʠʣ-ʂʦɸ  
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ʌʝʨʤʝʥʪʠ b-ʦʢʠʩʥʝʥʥʷ ʣʦʢʘʣʽʟʦʚʘʥʽ ʚʩʝʨʝʜʠʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ. ɺʥʫʪʨʽʰʥʷ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʘ ʤʝʤʙʨʘʥʘ 

ʥʝʧʨʦʥʠʢʥʘ ʜʣʷ ʜʦʚʛʦʣʘʥʮʶʛʦʚʠʭ ʘʮʠʣ-ʂʦɸ. ʅʘ 

ʚʥʫʪʨʽʰʥʽʡ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʽʡ ʤʝʤʙʨʘʥʽ ʬʫʥʢʮʽʦʥʫʻ 

ʩʧʝʮʽʘʣʴʥʘ ʯʦʚʥʠʢʦʚʘ ʪʨʘʥʩʧʦʨʪʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʤʽʩʪʠʪʴ 

ʘʤʽʥʦʩʧʠʨʪ ʢʘʨʥʽʪʠʥ, ʱʦ ʧʝʨʝʥʦʩʠʪʴ ʤʦʣʝʢʫʣʠ ʘʮʠʣ-ʂʦɸ 

ʜʦ ʤʘʪʨʠʢʩʫ ʤʽʪʦʭʦʥʜʨʽʡ (ʩʪʘʜʽʷ 2) (ʨʠʩ. 5.4). 

  
ʈʠʩʫʥʦʢ 5.4 ï ʉʭʝʤʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʯʝʨʝʟ 

ʤʝʤʙʨʘʥʫ ʤʽʪʦʭʦʥʜʨʽʡ: ɽ1 ï ʢʘʨʥ̔ʪʠʥ-ʘʮʠʣʪʨʘʥʩʬʝʨʘʟʘ ɯ; 

ɽ2 ï ʢʘʨʥʽʪʠʥ-ʘʮʠʣʪʨʘʥʩʬʝʨʘʟʘ ɯɯ 

 

ʌʝʨʤʝʥʪʘʪʠʚʥʽ ʨʝʘʢʮʽʾ b-ʦʢʠʩʥʝʥʥʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ 

(ʩʪʘʜʽʷ 3). ʆʜʠʥ ʮʠʢʣ b-ʦʢʠʩʥʝʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

4 ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʘʢʮʽʡ (ʨʠʩ. 5.5). 

1) ʜʝʛʽʜʨʫʚʘʥʥʷ ʘʮʠʣ-ʂʦɸ ʧʦ a- ʽ b-ʚʫʛʣʝʮʝʚʠʭ 

ʘʪʦʤʘʭ (ʘʙʦ 2, 3) ʟʘ ʫʯʘʩʪʽ ʌɸɼ-ʟʘʣʝʞʥʦʾ ʘʮʠʣ-ʂʦɸ-

ʜʝʛʽʜʨʦʛʝʥʘʟʠ; 
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2) ʛʽʜʨʘʪʘʮʽʷ ʝʥʦʾʣ-ʂʦɸ ʬʝʨʤʝʥʪʦʤ ʝʥʦʾʣ-ʂʦɸ-

ʛʽʜʨʘʪʘʟʦʶ ʟ ʫʪʚʦʨʝʥʥʷʤ ʩʧʠʨʪʦʚʦʛʦ ʧʦʭʽʜʥʦʛʦ                       

3-ʦʢʩʽʘʮʠʣ-ʂʦɸ (ʘʙʦ b-ʛʽʜʨʦʢʩʽʘʮʠʣ-ʂʦɸ); 

3) ʜʝʛʽʜʨʫʚʘʥʥʷ ʧʽʜ ʜʽʻʶ ʅɸɼ-ʟʘʣʝʞʥʦʾ                           

b-ʦʢʩ̔ʘʮʠʣ-ʂʦɸ-ʜʝʛʽʜʨʦʛʝʥʘʟʠ;  

4) ʪ̔ ʦʣʘʟʥʘ ʨʝʘʢʮʽʷ ï ʬʝʨʤʝʥʪ ʪʽʦʣʘʟʘ, ʘʙʦ ʘʮʝʪʠʣ-

ʂʦɸ-ʘʮʠʣʪʨʘʥʩʬʝʨʘʟʘ.  

 

                        ɸʮʠʣ-ʂʦɸ (ʉn) 

                                             ʌɸɼ 

                                                 ʌɸɼʅ2 

                 2,3-ʪʨʘʥʩ-ɽʥʦʾʣ-ʂʦɸ 

                                           ʅ2ʆ 

 

                       3-ʆʢʩʽʘʮʠʣ-ʂʦɸ 

                                            ʌɸɼ 

                                                ʌɸɼʅ2 

                    3-ʂʝʪʦʘʮʠʣ-ʂʦɸ 

                                                 HS-KoA 

                                                         CH3-CO-S-KoA 

                       ɸʮʠʣ-ʂʦɸ (ʉn-2) 

 

ʈʠʩʫʥʦʢ 5.5 ï ʉʭʝʤʘ ʦʜʥʦʛʦ ʮʠʢʣʫ b-ʦʢʠʩʥʝʥʥʷ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ 

 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʝʘʢʮʽʾ ʫʪʚʦʨʶʻʪʴʩʷ ʤʦʣʝʢʫʣʘ                        

ʂʦɸ-ʧʦʭʽʜʥʦʛʦ ʞʠʨʥʦʾ ʢʠʩʣʦʪʠ, ʩʢʦʨʦʯʝʥʦʛʦ ʥʘ ʜʚʘ 

ʚʫʛʣʝʮʝʚʽ ʘʪʦʤʠ, ʪʘ ʘʮʝʪʠʣ-ʂʦɸ. ɸʮʠʣ-ʂʦɸ, ʱʦ ʩʢʦʨʦʪʠʚʩʷ 

ʥʘ 2 ʘʪʦʤʠ ʚʫʛʣʝʮʶ, ʟʥʦʚʫ ʚʩʪʫʧʘʻ ʚ ʮʠʢʣ b-ʦʢʠʩʥʝʥʥʷ ʜʦ 

ʧʦʚʥʦʛʦ ʨʦʟʱʝʧʣʝʥʥʷ ʞʠʨʥʦʾ ʢʠʩʣʦʪʠ. 

ʈʝʟʫʣʴʪʘʪ 1-ʛʦ ʮʠʢʣʫ b-ʦʢʠʩʥʝʥʥʷ: 
ï ʚʽʜ ʦʜʥʽʻʾ ʤʦʣʝʢʫʣʠ ʞʠʨʥʦʾ ʢʠʩʣʦʪʠ 

ʚʽʜʱʝʧʣʶʻʪʴʩʷ ʦʜʥʘ ʤʦʣʝʢʫʣʘ ʘʮʝʪʠʣ-ʂʦɸ, ʷʢʘ ʢʘʪʘʙʦʣʽʟʫʻ 

ʜʘʣʽ ʚ ʎʃʂ (ʨʠʩ. 5.3 (4)); 
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ï ʚʠʭʽʜʥʘ ʤʦʣʝʢʫʣʘ ʘʮʠʣ-ʂʦɸ ʩʢʦʨʦʯʫʻʪʴʩʷ ʥʘ ʜʚʘ 

ʚʫʛʣʝʮʝʚʠʭ ʘʪʦʤʠ; 

ï ʚʽʜʥʦʚʣʝʥʽ ʢʦʬʝʨʤʝʥʪʠ ï ʌɸɼʅ2 ʽ ʅɸɼʅ2, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴʩʷ, ʧʝʨʝʜʘʶʪʴ ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʝʢʚʽʚʘʣʝʥʪʠ ʚ 

ʜʠʭʘʣʴʥʠʡ ʣʘʥʮʶʛ ʤʽʪʦʭʦʥʜʨʽʡ (ʨʠʩ. 5.3 (5), ʜʝ ʚʦʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʠʥʪʝʟʽ ɸʊʌ; 

ï ʜʣʷ ʧʦʚʥʦʛʦ ʨʦʟʱʝʧʣʝʥʥʷ ʜʦ ʘʮʝʪʠʣ-ʂʦɸ 

ʤʦʣʝʢʫʣʠ ʞʠʨʥʦʾ ʢʠʩʣʦʪʠ ʟ ʧʘʨʥʦʶ ʢʽʣʴʢʽʩʪʶ ʘʪʦʤʽʚ 

ʚʫʛʣʝʮʶ (n) ʧʦʪʨʽʙʥʦ (n/2- 1) ʮʠʢʣʽʚ b-ʦʢʠʩʥʝʥʥʷ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʷʢʠʭ ʫʪʚʦʨʶʻʪʴʩʷ (n/2) ʘʮʝʪʠʣ-ʂʦɸ; 

ʉʫʤʘʨʥʝ ʨʽʚʥʷʥʥʷ b-ʦʢʠʩʥʝʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ 

ʧʘʣʴʤʽʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ: 

ʉ15ʅ31ʉʆ~S-ʂʦɸ + 7ʂʦɸ-Sʅ + 7ʌɸɼ+ + 7ʅɸɼ+ + 7ʅ2ʆ ­   

­ 8 ʉʅ3-ʉʆ~S-ʂʦɸ + 7ʌɸɼʅ2 + 7ʅɸɼʅ . ʅ. 

ʋ ʢʦʞʥʦʤʫ ʮʠʢʣʽ b-ʦʢʠʩʥʝʥʥʷ ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʦʜʥʘ 

ʤʦʣʝʢʫʣʘ ʘʮʝʪʠʣ-ʂʦɸ, ̫ʢʘ ʦʢʠʩʥʶʻʪʴʩʷ ʚ ʎʃʂ ʟ 

ʫʪʚʦʨʝʥʥʷʤ 12 ʤʦʣʝʢʫʣ ɸʊʌ. ʇʽʜ ʯʘʩ ʦʢʠʩʥʝʥʥʷ 

ʧʘʣʴʤʽʪʘʪʫ ʫʪʚʦʨʶʻʪʴʩʷ (ʉn/2) ɸʮʝʪʠʣ-ʂʦɸ: 

16/2 = 8 ɸʮʝʪʠʣ-ʂʦɸ, 

8 ʭ 12 ɸʊʌ = 96 ɸʊʌ. 

ʋ ʢʦʞʥʦʤʫ ʮʠʢʣʽ b-ʦʢʠʩʥʝʥʥʷ ʚʽʜʥʦʚʣʶʶʪʴʩʷ 

ʌɸɼʅ2 ʽ ʅɸɼʅ2, ʷʢʽ ʧʝʨʝʜʘʶʪʴ ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʝʢʚʽʚʘ-

ʣʝʥʪʠ ʜʦ ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ ʤʽʪʦʭʦʥʜʨʽʡ, ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʮʴʦʛʦ ʛʝʥʝʨʫʶʪʴʩʷ 2ɸʊʌ ʟʘ ʨʘʭʫʥʦʢ ʌɸɼʅ2 ʪʘ 3ɸʊʌ ʟʘ 

ʨʘʭʫʥʦʢ ʅɸɼʅ2, ʟʘʛʘʣʦʤ 5 ʤʦʣʝʢʫʣ ɸʊʌ. 

ʇʦʚʥʝ ʨʦʟʱʝʧʣʝʥʥʷ ʞʠʨʥʦʾ ʢʠʩʣʦʪʠ ʧʨʦʭʦʜʠʪʴ ʟʘ 

(n/2-1) ʮʠʢʣʽʚ b-ʦʢʠʩʥʝʥʥʷ. ʋ ʚʠʧʘʜʢʫ ʧʘʣʴʤʽʪʘʪʫ: (16/2 ï  

ï 1 = 7 ʮʠʢʣʽʚ). ʋ 7 ʮʠʢʣʘʭ ʫʪʚʦʨʶʶʪʴʩʷ 7 ʌɸɼʅ2 ʽ 

7 ʅɸɼʅ2. ɺʽʜʧʦʚʽʜʥʦ ʚ ʢʦʞʥʦʤʫ ʮʠʢʣʽ: 5 ɸʊʌ = (5 Ā 7) = 

= 35 ʤʦʣʝʢʫʣ ɸʊʌ. 
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ʋʨʘʭʦʚʫʶʯʠ ʚʠʪʨʘʪʫ ʦʜʥʽʻʾ ʤʦʣʝʢʫʣʠ ɸʊʌ ʥʘ ʝʪʘʧʽ 

ʘʢʪʠʚʘʮʽʾ ʞʠʨʥʦʾ ʢʠʩʣʦʪʠ, ʩʫʤʘʨʥʠʡ ʝʬʝʢʪ b-ʦʢʠʩʥʝʥʥʷ 

ʧʘʣʴʤʽʪʘʪʫ 

(96 + 35 ï 1) = 130 ɸʊʌ. 

 

ʄʝʪʘʙʦʣʽʟʤ ʛʣʽʮʝʨʦʣʫ 

ɻʣʽʮʝʨʦʣ, ʷʢʠʡ ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʧʽʜ ʯʘʩ ʛʽʜʨʦʣʽʟʫ 

ʪʨʠʘʮʠʣʛʣʽʮʝʨʦʣʽʚ ʘʙʦ ʛʣʽʮʝʨʦʬʦʩʬʦʣʽʧʽʜʽʚ, ʟʘʭʦʧʣʶʻʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʧʝʯʽʥʢʦʶ ʽ ʤʝʪʘʙʦʣʽʟʫʻ ʟʘ ʪʘʢʠʤʠ ʰʣʷʭʘʤʠ:  

ï ʦʢʠʩʥʶʻʪʴʩʷ ʚ ʘʝʨʦʙʥʠʭ ʯʠ ʘʥʘʝʨʦʙʥʠʭ ʫʤʦʚʘʭ; 

ï ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʩʫʙʩʪʨʘʪ ʜʣʷ ʩʠʥʪʝʟʫ 

ʛʣʶʢʦʟʠ ʚ ɻʅɻ; 

ï ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʙʽʦʩʠʥʪʝʟʫ ʨʽʟʥʠʭ 
ʢʣʘʩʽʚ ʛʣʽʮʝʨʠʜʽʚ. 

ɺʢʣʶʯʝʥʥʶ ʛʣʽʮʝʨʦʣʫ ʜʦ ʤʝʪʘʙʦʣʽʯʥʠʭ ʰʣʷʭʽʚ 

ʧʝʨʝʜʫʻ ʡʦʛʦ ʘʢʪʠʚʘʮʽʷ, ʪʦʙʪʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘ ʛʣʽʮʝʨʦʣ-3-

ʬʦʩʬʘʪ ʧʽʜ ʜʽʻʶ ʬʝʨʤʝʥʪʫ ʛʣʽʮʝʨʦʣʢʽʥʘʟʠ: 

 
                                 ɻʣʽʮʝʨʦʣʢʽʥʘʟʘ 

ɻʣʽʮʝʨʦʣ + ɸʊʌ                              ɻʣʽʮʝʨʦʣ-3-ʌ  + ɸɼʌ 
 

ɻʣʽʮʝʨʦʣ-3-ʌ ʟʜʘʪʝʥ ʦʢʠʩʥʶʚʘʪʠʩʷ ʬʝʨʤʝʥʪʦʤ                

Ŭ-ʛʣʽʮʝʨʦʬʦʩʬʘʪʜʝʛʽʜʨʦʛʝʥʘʟʦʶ ʜʦ ʜʽʦʢʩʘ̔ʮʝʪʦʥʬʦʩʬʘʪʫ 

(ɼɸʌ):  

                             ʅɸɼ+                    ʅɸɼʅ + ʅ+ 
                       

ɻʣʽʮʝʨʦʣ-3-ʌ                                       ɼ̔ ʦʢʩʘ̔ʮʝʪʦʥʬʦʩʬʘʪ 

                   Ŭ-ɻʣʽʮʝʨʦʬʦʩʬʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ 
 

ɼʽʦʢʩʘ̔ʮʝʪʦʥʬʦʩʬʘʪ ʧʽʜ ʜʽʻʶ ʪʨʠʦʟʦʬʦʩʬʘʪ 

ʽʟʦʤʝʨʘʟʠ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʛʣʽʮʝʨʘʣʴʜʝʛʽʜ-3-ʬʦʩʬʘʪ 

(ɻɸʌ) ï ʦʜʠʥ ʽʟ ʮʝʥʪʨʘʣʴʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʛʣʽʢʦʣʽʟʫ. 

ʇʦʜʘʣʴʰʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ɻɸʌ ʽʜʝ ʧʦ ʰʣʷʭʫ ɻʅɻ ʜʦ 
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ʛʣʶʢʦʟʠ ʽ ʛʣʽʢʦʛʝʥʫ, ʘʙʦ ʧʦ ʛʣʽʢʦʣʽʪʠʯʥʦʤʫ ʰʣʷʭʫ ʜʦ ʇɺʂ 

ʽ ʜʘʣʽ ʧʦ ʟʘʛʘʣʴʥʦʤʫ ʰʣʷʭʫ ʢʘʪʘʙʦʣʽʟʤʫ ʜʦ ʉʆ2 ʽ ʅ2ʆ. 

 

ʄʝʪʘʙʦʣʽʟʤ ʢʝʪʦʥʦʚʠʭ ʪʽʣ 

ɺ ʫʤʦʚʘʭ ʥʦʨʤʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʟʜʦʨʦʚʦʛʦ 

ʦʨʛʘʥʽʟʤʫ ʦʩʥʦʚʥʠʤ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʮʝʪʠʣ-ʂʦɸ, 

ʷʢʠʡ ʫʪʚʦʨʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʨʦʟʱʝʧʣʝʥʥ ̫ʚʫʛʣʝʚʦʜʽʚ, ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ, ʘʤʽʥʦʢʠʩʣʦʪ ʻ ʎʃʂ. ɺʦʜʥʦʯʘʩ ʫ ʧʝʯʽʥʮʽ ʽʩʥʫʻ ʰʣʷʭ 

ʫʪʠʣʽʟʘʮʽʾ ʘʮʝʪʠʣ-ʂʦɸ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʢʝʪʦʥʦʚʠʭ ʪʽʣ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʽʥʰʠʭ ʪʢʘʥʠʥʘʭ, 

ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʥʝ ʤʝʪʘʙʦʣʽʯʥʝ ʧʘʣʠʚʦ. ʅʘ ʩʠʥʪʝʟ ʢʝʪʦʥʦʚʠʭ 

ʪʽʣ ʽʜʝ ʧʝʨʝʚʘʞʥʦ ʘʮʝʪʠʣ-ʂʦɸ, ʷʢʠʡ ʫʪʚʦʨʶʻʪʴʩʷ ʧʽʜ ʯʘʩ  

b-ʦʢʠʩʥʝʥʥʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ. ɼʦ ʢʝʪʦʥʦʚʠʭ çʘʮʝʪʦʥʦʚʠʭ 

ʪʽʣè ʚʽʜʥʦʩʷʪʴʩʷ: 

 
 

ʋʪʚʦʨʝʥʥʷ ʢʝʪʦʥʦʚʠʭ ʪʽʣ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʮʠʪʦʟʦʣʽ 

(ʧʦʯʘʪʢʦʚʽ ʝʪʘʧʠ) ʪʘ ʤʽʪʦʭʦʥʜʨʽʷʭ ʛʝʧʘʪʦʮʠʪʽʚ (ʨʠʩ. 5.6).  

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʜʚʽ ʤʦʣʝʢʫʣʠ ʘʮʝʪʠʣ-ʂʦɸ 

ʢʦʥʜʝʥʩʫʶʪʴ ʟ ʫʪʚʦʨʝʥʥʷʤ ʘʮʝʪʦʘʮʝʪʠʣ-ʂʦɸ (ʬʝʨʤʝʥʪ             

3-ʢʝʪʦʪʽʦʣʘʟʘ). 

ɸʮʝʪʦʘʮʝʪʠʣ-ʂʦɸ ʚʟʘʻʤʦʜʽʻ ʱʝ ʟ ʦʜʥʽʻʶ ʤʦʣʝʢʫʣʦʶ 

ʘʮʝʪʠʣ-ʂʦɸ (ʬʝʨʤʝʥʪ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʘ b-ɻʆʄʂ-

ʩʠʥʪʘʟʘ). ɹʽʦʩʠʥʪʝʟ b-ʦʢʩʠ-b-ʤʝʪʠʣʛʣʫʪʘʨʠʣ-ʂʦɸ ʧʽʜ ʯʘʩ 

ʫʪʚʦʨʝʥʥʷ ʢʝʪʦʥʦʚʠʭ ʪʽʣ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ 

ʢʣʽʪʠʥʠ. ʗʢʱʦ ʫʪʚʦʨʝʥʥʷ b-ɻʆʄʂ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʮʠʪʦʟʦʣʽ 

ʛʝʧʘʪʦʮʠʪʽʚ, ʚʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʙʽʦʩʠʥʪʝʟʫ 

ʭʦʣʝʩʪʝʨʦʣʫ.  
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ʈʠʩʫʥʦʢ 5.6 ï ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʨʝʘʢʮʽʡ ʩʠʥʪʝʟʫ  

ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʝʪʦʥʦʚʠʭ ʪʽʣ 
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ʈʦʟʱʝʧʣʝʥʥʷ b-ɻʆʄʂ, ʱʦ ʫʪʚʦʨʠʚʩʷ ʜʦ 

ʘʮʝʪʦʘʮʝʪʘʪʫ ʪʘ ʘʮʝʪʠʣ-ʂʦɸ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʜʽʻʶ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʛʦ ʬʝʨʤʝʥʪʫ b-ɻʆʄʂ-ʣʽʘʟʠ. 

ɸʮʝʪʦʘʮʝʪʘʪ ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʟʘ ʫʯʘʩʪ ̔ʅɸɼ-ʟʘʣʝʞʥʦʾ 

b-ʛʽʜʨʦʢʩʠʙʫʪʠʨʘʪ-ʜʝʛʽʜʨʦʛʝʥʘʟʠ ʜʦ b-ʛʽʜʨʦʢʩʠʙʫʪʠʨʘʪʫ. 

ʈʝʘʢʮʽʷ ʧʨʦʭʦʜʠʪʴ ʫ ʥʘʧʨʷʤʢʫ ʫʪʚʦʨʝʥʥʷ                                       

b-ʛʽʜʨʦʢʩʠʙʫʪʠʨʘʪʫ ʟʘ ʫʤʦʚ ʚʠʩʦʢʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚ 

ʛʝʧʘʪʦʮʠʪʘʭ ʅɸɼʅ/ʅɸɼ+, ʷʢʝ ʤʦʞʝ ʙʫʪʠ ʧʽʜ ʯʘʩ 

ʛʦʣʦʜʫʚʘʥʥ.̫ 

ɸʮʝʪʦʘʮʝʪʘʪ ʽ ɓ-ʦʢʩʠʙʫʪʠʨʘʪ ʥʘʜʭʦʜʷʪʴ ʟ̔ 

ʤʽʪʦʭʦʥʜʨʽʡ ʧʝʯʽʥʢʠ ʚ ʢʨʦʚ ʽ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʷʢ 

ʚʦʜʦʨʦʟʯʠʥʥʽ ʩʧʦʣʫʢʠ ʜʦ ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʪʢʘʥʠʥ, ʜʝ ʚʦʥʠ  ̒

ʩʫʙʩʪʨʘʪʘʤʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʢʠʩʥʝʥʥʷ.  

ʂʝʪʦʥʦʚʽ ʪʽʣʘ ʧʦʩʪʘʯʘʶʪʴ ʤʝʪʘʙʦʣʽʯʥʝ çʧʘʣʠʚʦè ʜʦ 

ʩʢʝʣʝʪʥʠʭ ʤô̫ ʟʽʚ, ʩʝʨʮʝʚʦʛʦ ʤô̫ ʟʘ, ʥʠʨʦʢ ʽ ʜʽʶʪʴ, ʤʦʞʣʠʚʦ, 

ʷʢ ʯʘʩʪʠʥʘ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʽʟ ʟʚʦʨʦʪʥʠʤ ʟʚô̫ ʟʢʦʤ, 

ʷʢʠʡ ʧʦʧʝʨʝʜʞʘʻ ʥʘʜʣʠʰʢʦʚʫ ʤʦʙʽʣʽʟʘʮʽʶ ʞʠʨʥʠʭ ʢʠʩʣʦʪ 

ʽʟ ʞʠʨʦʚʠʭ ʜʝʧʦ. ʆʩʥʦʚʥʠʤ ʤʽʩʮʝʤ ʩʠʥʪʝʟʫ ʢʝʪʦʥʦʚʠʭ ʪʽʣ ʻ 

ʢʣʽʪʠʥʠ ʧʝʯʽʥʢʠ, ʘʣʝ ʛʝʧʘʪʦʮʠʪʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʢʝʪʦʥʦʚʽ ʪʽʣʘ ʷʢ ʝʥʝʨʛʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ. 

ʋ ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʪʢʘʥʠʥʘʭ ɓ-ʦʢʩʠʙʫʪʠʨʘʪ 

ʦʢʠʩʥʶʻʪʴʩʷ ʜʦ ʘʮʝʪʦʘʮʝʪʘʪʫ (ʨʠʩ. 5.5). ɸʢʪʠʚʘʮʽʷ 

ʦʩʪʘʥʥʴʦʛʦ ʟ ʫʪʚʦʨʝʥʥʷʤ ʘʮʝʪʦʘʮʝʪʠʣ-ʂʦɸ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ 

ʪʢʘʥʠʥʘʭ ʟʘ ʨʘʭʫʥʦʢ ʜʚʦʭ ʤʝʭʘʥʽʟʤʽʚ: 

ʘ) ʚʟʘʻʤʦʜʽʷ ʘʮʝʪʦʘʮʝʪʘʪʫ ʟ̔ ʩʫʢʮʠʥʽʣ-ʂʦɸ; 

ʙ) ʘʢʪʠʚʘʮʽʷ ʘʮʝʪʦʘʮʝʪʘʪʫ ʟʘ ʫʯʘʩʪʽ ɸʊʌ ʽ ʅS-ʂʦɸ. 

ɸʮʝʪʦʘʮʝʪʠʣ-ʂʦɸ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ, ʨʦʟʱʝʧʣʶʻʪʴʩʷ 

ʟʘ ʫʯʘʩʪʽ ʬʝʨʤʝʥʪʫ ʪʽʦʣʘʟʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʜʚʦʭ ʤʦʣʝʢʫʣ 

ʘʮʝʪʠʣ-ʂʦɸ, ʷʢʽ ʦʢʠʩʥʶʶʪʴʩʷ ʚ ʎʃʂ. 

ɽʥʝʨʛʝʪʠʯʥʠʡ ʝʬʝʢʪ ʦʢʠʩʥʝʥʥʷ ɓ-ʦʢʩʠʙʫʪʠʨʘʪʫ 

ʩʪʘʥʦʚʠʪʴ 27(26)ɸʊʌ, ʘʮʝʪʦʘʮʝʪʘʪʫ ï 24(23)ɸʊʌ, ʟʘʣʝʞʥʦ 

ʚʽʜ ʤʝʭʘʥʽʟʤʫ ʘʢʪʠʚʘʮʽʾ ʘʮʝʪʦʘʮʝʪʘʪʫ. 

ʄʝʪʘʙʦʣʽʟʤ ʢʝʪʦʥʦʚʠʭ ʪʽʣ ʚ ʫʤʦʚʘʭ ʧʘʪʦʣʦʛʽʾ. ʋ 

ʥʦʨʤʽ ʚ ʧʝʯʽʥʮʽ ʫʪʚʦʨʶʻʪʴʩʷ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʢʝʪʦʥʦʚʠʭ 
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ʪʽʣ. ɰʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʪʘʥʦʚʠʪʴ 0,03ï

0,2 ʤʤʦʣʴ/ʣ. ʂʝʪʦʥʦʚʽ ʪʽʣʘ ʻ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ 

ʜʣʷ ʤʽʦʢʘʨʜʘ ʽ ʢʦʨʢʦʚʦʛʦ ʰʘʨʫ ʥʠʨʦʢ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʝʨʝʚʘʞʥʦ ʘʮʝʪʦʘʮʝʪʘʪ, ʘ ʥʝ ʛʣʶʢʦʟʫ. ɺ ʫʤʦʚʘʭ 

ʛʦʣʦʜʫʚʘʥʥʷ ʪʘ ʚ ʨʘʟʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʘʮʝʪʦʘʮʝʪʘʪ ʩʪʘʻ 

ʦʩʥʦʚʥʠʤ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʦʢʠʩʥʝʥʥʷ ʪʘʢʦʞ ʜʣʷ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ, ʷʢʠʡ ʫ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʣʷ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʪʨʝʙ ʚʠʢʣʶʯʥʦ ʛʣʶʢʦʟʫ.  

ɿʘ ʧʦʚʥʦʛʦ ʛʦʣʦʜʫʚʘʥʥ,̫ ʪʨʠʚʘʣʦ ʾʚʘʞʢʦ ʾʬʽʟʠʯʥʦ ʾ

ʧʨʘʮʽ, ʪʷʞʢʠʭ ʬʦʨʤ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ, ʚʞʠʚʘʥʥ ̫ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʘʣʢʦʛʦʣʶ ʘʙʦ ʞʠʨʥʦʾ ʾʞʽ ʩʠʥʪʝʟ ʢʝʪʦʥʦʚʠʭ ʪʽʣ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʽ ʧʦʟʘʧʝʯʽʥʢʦʚʽ ʪʢʘʥʠʥʠ ʥʝ ʩʧʨʘʚʣʷʶʪʴʩʷ ʟ ʾʭ 

ʫʪʠʣʽʟʘʮʽʻʶ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ 

ʢʨʦʚʽ (ʢʝʪʦʥʝʤʽʾ) ʽ ʨʦʟʚʠʪʢʫ ʢʝʪʦʘʮʠʜʦʟʫ, ʷʢʠʡ ʻ 

ʥʝʙʝʟʧʝʯʥʠʤ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʣʽʪʠʥ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ʅʘʜʣʠʰʦʢ ʢʝʪʦʥʦʚʠʭ ʪʽʣ ʚʠʚʦʜʠʪʴʩʷ ʟ̔ 

ʩʝʯʝʶ (ʢʝʪʦʥʫʨʽʷ). 

ʄʦʣʝʢʫʣʷʨʥʦʶ ʦʩʥʦʚʦʶ ʢʝʪʦʥʝʤʽʾ ʪʘ ʢʝʪʦʥʫʨʽʾ 

ʤʦʞʝ ʙʫʪʠ ʧʦʩʠʣʝʥʠʡ ʢʘʪʘʙʦʣʽʟʤ ʣʽʧʽʜʽʚ ʘʙʦ ʟʥʠʞʝʥʠʡ 

ʢʘʪʘʙʦʣʽʟʤ ʚʫʛʣʝʚʦʜʽʚ, ʘʙʦ ʾʭ ʧʦʻʜʥʘʥʥʷ. 

ɿʘ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʚʫʛʣʝʚʦʜʽʚ ʽ ʣʽʧʽʜʽʚ 

ʘʮʝʪʠʣ-ʂʦɸ, ʷʢʠʡ ʫʪʚʦʨʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʦʢʠʩʥʝʥʥʷ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ, ʫʪʠʣʽʟʫʻʪʴʩʷ ʚ ʮʠʢʣʽ ʂʨʝʙʩʘ. ɺʢʣʶʯʝʥʥʷ ʘʮʝʪʠʣ-

ʂʦɸ ʚ ʮʠʢʣ ʪʨʠʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʜʦʩʪʫʧʥʦʩʪʽ ʦʢʩʘʣʦʘʮʝʪʘʪʫ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʮʠʪʨʘʪʫ.  

ɺ ʫʤʦʚʘʭ ʧʝʨʝʚʘʞʥʦʛʦ ʨʦʟʱʝʧʣʝʥʥʷ ʣʽʧʽʜʽʚ, ʥʘ ʬʦʥʽ 

ʟʥʠʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʫʛʣʝʚʦʜʽʚ, ʷʢʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ 

ʛʦʣʦʜʫʚʘʥʥ ̫ ʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ, ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʦʢʩʘʣʦʘʮʝʪʘʪʫ ʟʥʠʞʫʻʪʴʩʷ. ʊʦʙʪʦ ʦʢʩʘʣʦʘʮʝʪʘʪ 

ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʥʘ ʫʪʚʦʨʝʥʥʷ ʛʣʶʢʦʟʠ ʚ ʧʨʦʮʝʩʽ 

ʛʣʶʢʦʥʝʦʛʝʥʝʟʫ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʰʣʷʭ ʤʝʪʘʙʦʣʽʟʤʫ ʘʮʝʪʠʣ-

ʂʦɸ ʚʽʜʭʠʣʷʻʪʴʩʷ ʚ ʙʽʢ ʫʪʚʦʨʝʥʥʷ ʢʝʪʦʥʦʚʠʭ ʪʽʣ. 
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ɿʘ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʝʪʦʥʦʚʠʭ ʪʽʣ ʫ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʽ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 16ï

20 ʤʤʦʣʴ/ʣ. 

ʋʚʝʜʝʥʥʷ ʚ ʦʨʛʘʥʽʟʤ ʛʣʶʢʦʟʠ (ʧʽʜ ʯʘʩ ʛʦʣʦʜʫʚʘʥʥ)̫, 

ʘʙʦ ʛʣʶʢʦʟʠ ʟ ʽʥʩʫʣʽʥʦʤ (ʫ ʨʘʟʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ) 

ʥʦʨʤʘʣʽʟʫʻ ʦʢʠʩʥʝʥʥʷ ʚʫʛʣʝʚʦʜʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʢʩʘʣʦʘʮʝʪʘʪʫ, ʘʢʪʠʚʘʮʽʾ 

ʫʪʠʣʽʟʘʮʽʾ ʘʮʝʪʠʣ-ʂʦɸ ʚ ʮʠʢʣʽ ʂʨʝʙʩʘ ʪʘ ʟʤʝʥʰʝʥʥʷ 

ʫʪʚʦʨʝʥʥʷ ʢʝʪʦʥʦʚʠʭ ʪʽʣ.  

 

ɹʽʦʩʠʥʪʝʟ ʚʠʱʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ  

ɹʽʦʩʠʥʪʝʟ ʞʠʨʽʚ ʫ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʜʦʩʠʪʴ ʘʢʪʠʚʥʦ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʾʭ ʟʜʘʪʥʽʩʪʶ 

ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ. ɾʠʨʥʽ ʢʠʩʣʦʪʠ ʩʘʤʽ ʧʦ 

ʩʦʙʽ ʥʝ ʟʘʧʘʩʘʶʪʴʩʷ ʚ ʢʣʽʪʠʥʘʭ, ʘʣʝ ʚʦʥʠ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʧʨʦʩʪʠʭ ʽ ʩʢʣʘʜʥʠʭ ʣʽʧʽʜʽʚ, ʪʘʢʦʞ ʻ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʝʤʙʨʘʥ, ʱʦ ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʶʪʴʩʷ. 

ʇʨʦʮʝʩ ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʫ ʮʠʪʦʟʦʣʽ ʢʣʽʪʠʥ ʙʘʛʘʪʴʦʭ ʦʨʛʘʥʽʚ, 

ʟʦʢʨʝʤʘ, ʧʝʯʽʥʢʠ, ʥʠʨʦʢ, ʤʦʟʢʫ, ʣʝʛʝʥʽʚ, ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, 

ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ. ɺʽʥ ʥʝ ʻ ʟʚʦʨʦʪʥʠʤ ʧʨʦʮʝʩʦʤ                           

ɓ-ʦʢʠʩʥʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʦʚʩʽʤ 

ʽʥʰʠʭ ʬʝʨʤʝʥʪʥʠʭ ʨʝʘʢʮʽʡ, ʬʝʨʤʝʥʪʥʠʭ ʩʠʩʪʝʤ ʽ 

ʢʦʬʝʨʤʝʥʪʽʚ. ʋ ʤʽʪʦʭʦʥʜʨʽʷʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʜʦʚʞʝʥʥʷ 

ʣʘʥʮʶʛʽʚ ʥʦʚʦʩʠʥʪʝʟʦʚʘʥʠʭ ʪʘ ʝʢʟʦʛʝʥʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʪʘʢʠʭ, ʱʦ ʤʽʩʪʷʪʴ 18, 20, 22 ʚʫʛʣʝʮʝʚʠʭ ʘʪʦʤʽʚ.  

ɹʽʦʩʠʥʪʝʟ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʫʯʘʩʪ ̔

ʅɸɼʌʅ, ɸʊʌ, Mn2+, ʅʉʆ3ï (ʷʢ ʜʞʝʨʝʣʦ ʉʆ2).  

ʉʫʙʩʪʨʘʪʦʤ ʜʣʷ ʩʠʥʪʝʟʫ ʻ ʘʮʝʪʠʣ-ʂʦɸ, ʷʢʠʡ 

ʧʝʨʝʚʘʞʥʦ ʥʘʜʭʦʜʠʪʴ ʽʟ ʤʽʪʦʭʦʥʜʨʽʡ. ɼʞʝʨʝʣʘʤʠ ʘʮʝʪʠʣ-

ʂʦɸ ʻ ʘʝʨʦʙʥʝ ʨʦʟʱʝʧʣʝʥʥʷ ʛʣʶʢʦʟʠ, ɓ-ʦʢʠʩʥʝʥʥʷ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ, ʨʦʟʧʘʜ ʚʫʛʣʝʮʝʚʠʭ ʩʢʝʣʝʪʽʚ ʘʤʽʥʦʢʠʩʣʦʪ. 

ʄʝʤʙʨʘʥʘ ʤʽʪʦʭʦʥʜʨʽʡ ʥʝʧʨʦʥʠʢʥʘ ʜʣʷ ʘʮʝʪʠʣ-ʂʦɸ, ʚʽʥ ʥʝ 

ʤʦʞʝ ʩʘʤʦʩʪʽʡʥʦ ʜʠʬʫʥʜʫʚʘʪʠ ʚ ʮʠʪʦʟʦʣʴ ʢʣʽʪʠʥʠ. 

ɺʥʫʪʨʽʰʥʴʦʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʡ ʘʮʝʪʠʣ-ʂʦɸ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ 
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ʥʘ ʮʠʪʨʘʪ (ʬʝʨʤʝʥʪ ʮʠʪʨʘʪʩʠʥʪʘʟʘ), ʮʠʪʨʘʪ ʧʝʨʝʭʦʜʠʪʴ 

ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ ʤʽʪʦʭʦʥʜʨʽʡ ʫ ʮʠʪʦʟʦʣʴ (ʨʠʩ. 5.7).   

 

 
ʈʠʩʫʥʦʢ 5.7 ï ʉʭʝʤʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʘʮʝʪʠʣ-ʂʦɸ  

ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ ʤʽʪʦʭʦʥʜʨʽʡ 

 

ʋʪʚʦʨʦʝʥʥʷ ʮʠʪʨʘʪʘʪʫ ʟ ʦʢʩʘʣʦʘʮʝʪʘʪʫ ʡ ʘʮʝʪʠʣ-

ʂʦɸ ï ʧʝʨʰʘ ʨʝʘʢʮʽʷ ʮʠʢʣʫ ʂʨʝʙʩʘ. ɺ ʫʤʦʚʘʭ, ʷʢʱʦ ʮʠʢʣ 

ʟʘʛʘʣʴʤʦʚʘʥʠʡ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ ʧʦʩʠʣʝʥʥʦʛʦ 

ʭʘʨʯʫʚʘʥʥ ̫ ʚʫʛʣʝʚʦʜʘʤʠ, ʥʘʢʦʧʠʯʝʥʥʽ ɸʊʌ, ʮʠʪʨʘʪ 

ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʚ ʮʠʪʦʟʦʣʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʱʝ 

ʟʦʙʨʘʞʝʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ. ʋ ʮʠʪʦʟʦʣʽ ʮʠʪʨʘʪ ʟʥʦʚʫ 

ʨʦʟʧʘʜʘʻʪʴʩʷ ʜʦ ʘʮʝʪʠʣ-ʂʦɸ ʽ ʦʢʩʘʣʦʘʮʝʪʘʪʫ.  

ʋʞʝ ʚ ʮʠʪʦʟʦʣʽ ʦʢʩʘʣʦʘʮʝʪʘʪ ʧʽʜ ʜʽʻʶ ʮʠʪʦʟʦʣʴʥʦʾ 

ʤʘʣʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʜʦ ʤʘʣʘʪʫ. ʆʩʪʘʥʥʽʡ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘʟʘʜ ʫ ʤʽʪʦʭʦʥʜʨʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʠʢʘʨʙʦʢʩʠʣʘʪʪʨʘʥʩʧʦʨʪʥʦʾ  ʩʠʩʪʝʤʠ, ʜʝ ʦʢʠʩʥʁ ʻʪʴʩʷ ʜʦ 

ʦʢʩʘʣʦʘʮʝʪʘʪʫ, ʱʦ ʪʠʤ ʩʘʤʠʤ ʟʘʚʝʨʰʫʻ ʯʦʚʥʠʢʦʚʠʡ ʮʠʢʣ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʠʤ ʰʣʷʭʦʤ ʧʦʚʝʨʥʝʥʥʷ ʤʘʣʘʪʫ ʚ ʤʽʪʦʭʦʥʜʨʽʾ 

ʻ ʡʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘ ʧʽʨʫʚʘʪ.  

ɼʞʝʨʝʣʘ ʅɸɼʌʅ ʜʣʷ ʩʠʥʪʝʟʫ ʞʠʨʥʠʭ ʢʠʩʣʦʪ: 
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ï ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʘʣʘʪʫ ʥʘ ʧʽʨʫʚʘʪ, ʱʦ ʩʧʨʷʞʝʥʝ ʽʟ 
ʯʦʚʥʠʢʦʚʦʶ ʩʠʩʪʝʤʦʶ ʪʨʘʥʩʧʦʨʪʫ ʘʮʝʪʠʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʫ 

ʮʠʪʦʟʦʣʴ:   

 

ʅɸɼʌ+    ʅɸɼʌȚʅ+ 

ʄʘʣʘʪ                                ʇʽʨʫʚʘʪ + ʉʆ2 

ʄʘʣʽʢʝʥʟʠʤ 

 

ï ʯʘʩʪʠʥʘ ʅɸɼʌ+ ʥʘʜʭʦʜʠʪʴ ʟ ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪ-

ʜʝʛʽʜʨʦʛʝʥʘʟʥʦʾ ʨʝʘʢʮʽʾ ʧʝʥʪʦʟʦʬʦʩʬʘʪʥʦʛʦ ʰʣʷʭʫ 

ʦʢʠʩʥʝʥʥʷ ʛʣʶʢʦʟʠ; 

ï ʅɸɼ-ʟʘʣʝʞʥʘ ʽʟʦʮʠʪʨʘʪʜʝʛʽʜʨʦʛʝʥʘʟʥʘ ʨʝʘʢʮʽʷ, 

ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʫ ʮʠʪʦʟʦʣʽ ʢʣʽʪʠʥʠ: 

 

     ɯʟʦʮʠʪʨʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ  
ɯʟʦʮʠʪʨʘʪ + ʅɸɼʌ+                Ŭ-ʂʝʪʦʛʣʫʪʘʨʘʪ + ʉʆ2 + 

+ ʅɸɼʌ Ț ʅ+. 

 

ʉʪʘʜʽʾ ʩʠʥʪʝʟʫ ʞʠʨʥʠʭ ʢʠʩʣʦʪ 

1 ʋʪʚʦʨʝʥʥʷ ʄʘʣʦʥʽʣ-ʂʦɸ ʰʣʷʭʦʤ ʢʘʨʙʦʢʩʠ-

ʣʶʚʘʥʥʷ ʘʮʝʪʠʣ-ʂʦɸ ï ʧʝʨʰʘ ʨʝʘʢʮʽʷ ʙʽʦʩʠʥʪʝʟʫ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ, ʘ ʤʘʣʦʥʽʣ-ʂʦɸ ʻ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʩʫʙʩʪʨʘʪʦʤ ʮʴʦʛʦ 

ʧʨʦʮʝʩʫ: 

 
2 ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʨʝʘʢʮʽʡ ʩʠʥʪʝʟʫ ʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ. 

ʉʠʥʪʝʟ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʟʘʙʝʟʧʝʯʫʻ ʤʫʣʴʪʠʝʥʟʠʤʥʠʡ 

ʢʦʤʧʣʝʢʩ ʩʠʥʪʘʟʘ ʞʠʨʥʠʭ ʢʠʩʣʦʪ (ʧʘʣʴʤʽʪʠʣʩʠʥʪʘʟʘ), ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ̔ h ʝʩʪʠ ʬʝʨʤʝʥʪʽʚ ʽ ʩʧʝʮʠʬʽʯʥʦʛʦ 
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ʘʮʠʣʪʨʘʥʩʧʦʨʪʫʚʘʣʴʥʦʛʦ ʧʨʦʪʝʾʥʫ (ɸʊʇ). ɸʊʇ ʤʘʻ ʜʚʽ 

ʚʽʣʴʥʽ HS-ʛʨʫʧʠ. ʆʜʥʘ ʩʫʣʴʬʛʽʜʨʠʣʴʥʘ ʛʨʫʧʘ ʥʘʣʝʞʠʪʴ 

ʟʘʣʠʰʢʫ ʮʠʩʪʝʾʥʫ, ʘ ʜʨʫʛʘ ï ʧʨʦʩʪʝʪʠʯʥʽʡ ʛʨʫʧʽ                         

4-ʬʦʩʬʦʧʘʥʪʦʪʝʾʥʫ.  

 

 
ʉʠʥʪʝʟ ʞʠʨʥʦʾ ʢʠʩʣʦʪʠ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʧʨʠʻʜʥʘʥʥʷ 

ʜʦ ʦʜʥʽʻʾ HS-ʛʨʫʧʠ ʘʮʠʣʪʨʘʥʩʧʦʨʪʫʚʘʣʴʥʦʛʦ ʧʨʦʪʝʾʥʫ 

ʘʮʝʪʠʣʴʥʦʾ ʛʨʫʧʠ ʟ ʘʮʝʪʠʣ-ʂʦɸ, ʜʦ ʜʨʫʛʦʾ HS-ʛʨʫʧʠ ï 

ʤʘʣʦʥʽʣʴʥʦʾ ʛʨʫʧʠ ʽʟ ʤʘʣʦʥʽʣ-ʂʦɸ (ʨʠʩ. 5.8). ɼʘʣʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʥʜʝʥʩʘʮʽʷ ʘʮʝʪʠʣʴʥʦʾ ʪʘ ʤʘʣʦʥʽʣʴʥʦʾ ʛʨʫʧ 

ʽʟ ʚʠʜʽʣʝʥʥʷʤ ʉʆ2 ʽ ʫʪʚʦʨʝʥʥʷʤ ʘʮʝʪʦʘʮʝʪʠʣʴʥʦʾ ʛʨʫʧʠ, 

ʚ̔ ʜʥʦʚʣʝʥʥʷ ʢʝʪʦʛʨʫʧʠ ʚ ɓ-ʧʦʣʦʞʝʥʥʽ ʜʦ ʛʽʜʨʦʢʩʠʣʴʥʦʾ, 

ʜʝʛʽʜʨʘʪʘʮʽʷ ɓ-ʛ̔ ʜʨʦʢʩʠʙʫʪʠʨʠʣ-ɸʊʇ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʧʦʜʚʽʡʥʦʛʦ ʟʚô̫ ʟʢʫ ʤʽʞ 2-ʤ ʽ 3-ʤ ʧʦʣʦʞʝʥʥʷʤʠ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ɹʫʪʠʨʠʣ-ɽ. 

 
ʈʠʩʫʥʦʢ 5.8 ï ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʨʝʘʢʮʽʡ ʩʠʥʪʝʟʫ ʥʘʩʠʯʝʥʠʭ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ 

ɸʊʇ 
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ʎʠʢʣ ʨʝʘʢʮʽʡ ʧʦʚʪʦʨʶʻʪʴʩʷ. ʋ ʚʠʧʘʜʢʫ ʩʠʥʪʝʟʫ 

ʧʘʣʴʤʽʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ (ʉ16) ʥʝʦʙʭʽʜʥʦ ʩʽʤ ʮʠʢʣʽʚ, ʫ 

ʢʦʞʥʦʤʫ ʟ ʷʢʠʭ ʧʦʯʘʪʢʦʤ ʻ ʧʨʠʻʜʥʘʥʥʷ ʤʦʣʝʢʫʣʠ ʤʘʣʦʥʽʣ-

ɸʊʇ ʜʦ ʢʘʨʙʦʢʩʠʣʴʥʦʛʦ ʢʽʥʮʷ ʣʘʥʮʶʛʘ ʞʠʨʥʦʾ ʢʠʩʣʦʪʠ, 

ʱʦ ʨʦʩʪʝ. ɿʘʚʝʨʰʫʻʪʴʩʷ ʩʠʥʪʝʟ ʞʠʨʥʦʾ ʢʠʩʣʦʪʠ 

ʚʽʜʱʝʧʣʝʥʥʷʤ HS-ɸʊʇ ʚʽʜ ʧʘʣʴʤʽʪʦʾʣ-ɸʊʇ. ʋʨʘʭʦʚʫʶʯʠ, 

ʱʦ ʥʘ ʫʪʚʦʨʝʥʥʷ ʦʜʥʽʻʾ ʤʦʣʝʢʫʣʠ ʤʘʣʦʥʽʣ-ʂʦɸ ʟ ʘʮʝʪʠʣ-

ʂʦɸ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʜʥʘ ʤʦʣʝʢʫʣʘ ɸʊʌ ʽ ʦʜʥʘ 

ʤʦʣʝʢʫʣʘ ʉʆ2, ʷʢʘ ʧʦʪʽʤ ʚʽʜʱʝʧʣʶʻʪʴʩʷ, ʩʫʤʘʨʥʝ ʨʽʚʥʷʥʥʷ 

ʪʘʢʝ: 

8 ɸʮʝʪʠʣ-ʂʦɸ + 7ɸʊʌ + 14ʅɸɼʌʅ ʅ+                            

Ÿ ʇʘʣʴʤʽʪʠʥʦʚʘ ʢʠʩʣʦʪʘ + 14ʅɸɼʌ+ + 8ʅS-ʂʦɸ + 

+ 7ɸɼʌ + 7ʅ3ʈʆ4 + 6ʅ2ʆ. 

ʇʘʣʴʤʽʪʠʥʦʚʘ ʢʠʩʣʦʪʘ (ʉ16), ɦ ʦ ʫʪʚʦʨʶʻʪʴʩʷ ʫ ʮʠʢʣʽ 

ʃʽʥʝʥʘ, ʻ ʧʦʧʝʨʝʜʥʠʢʦʤ ʫ ʩʠʥʪʝʟʽ ʜʦʚʛʦʣʘʥʮʶʛʦʚʠʭ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ (ʉ18, ʉ20, ʉ22, ʉ24). ʇʦʜʦʚʞʝʥʥʷ ʣʘʥʮʶʛʘ 

ʞʠʨʥʦʾ ʢʠʩʣʦʪʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʝʥʟʠʤʘʪʠʯʥʦʾ 

ʩʠʩʪʝʤʠ ʝʣʦʥʛʘʮʽʾ, ʷʢʘ ʤʘʻ ʥʘʟʚʫ ʝʣʦʥʛʘʟʘ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽ 

ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʚ ʮʠʪʦʟʦʣʽ ʪʘ ʤʽʪʦʭʦʥʜʨʽʷʭ ʢʣʽʪʠʥʠ.  

ʋʪʚʦʨʝʥʥʷ ʜʦʚʛʦʣʘʥʮʶʛʦʚʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʠʤ ʧʨʠʻʜʥʘʥʥʷʤ ʜʦ ʘʮʠʣʴʥʠʭ 

ʨʘʜʠʢʘʣʽʚ ʜʚʦʚʫʛʣʝʮʝʚʠʭ ʬʨʘʛʤʝʥʪʽʚ. 

ʆʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʤʘʻ ʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʱʦʜʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʫ ʥʝʥʘʩʠʯʝʥʽ. 

ʄʦʥʦʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʧʘʣʴʤʽʪʦʦʣʝʾʥʦʚʘ (ʉ16:1) ʪʘ 

ʦʣʝʾʥʦʚʘ (ʉ18:1) ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠʩʷ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʟ 

ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ï ʧʘʣʴʤʽʪʠʥʦʚʦʾ 

(ʉ16) ʪʘ ʩʪʝʘʨʠʥʦʚʦʾ (ʉ18). ʎʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ 

ʤʽʢʨʦʩʦʤʘʭ  ʧʝʯʽʥʢʠ ʽ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʟʘ ʫʯʘʩʪʽ ʩʠʩʪʝʤʠ 

ʜʝʩʘʪʫʨʘʮʽʾ ʞʠʨʥʠʭ ʢʠʩʣʦʪ  (ʘʮʠʣ-ʂʦɸ-ʦʢʩʠʛʝʥʘʟʠ), ʷʢʘ 

ʫʪʚʦʨʶʻ ʧʦʜʚʽʡʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ 9-ʤ ʽ 10-ʤ ʘʪʦʤʘʤʠ 

ʚʫʛʣʝʮʶ (ȹ9).  

ʇʨʦʮʝʩʠ ʜʝʩʘʪʫʨʘʮʽʾ (ʫʪʚʦʨʝʥʥʷ ʧʦʜʚʽʡʥʠʭ ʟʚô̫ ʟʢʽʚ) 

ʪʘ ʝʣʦʥʛʘʮʽʾ (ʧʦʜʦʚʞʝʥʥʷ ʣʘʥʮʶʛʽʚ) ʤʦʞʫʪʴ ʩʧʦʣʫʯʘʪʠʩʷ ʽ 
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ʧʦʚʪʦʨʶʚʘʪʠʩʷ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʠʥʪʝʟʫʚʘʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʦʥʦʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʟ ʜʦʚʛʠʤʠ 

ʣʘʥʮʶʛʘʤʠ.  

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʦʩʣʠʥ, ʫ ʢʣʽʪʠʥʘʭ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ 

ʚʽʜʩʫʪʥʽ ʜʝʩʘʪʫʨʘʟʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʧʦʜʚʽʡʥʽ ʟʚô̫ ʟʢʠ ʧʽʩʣʷ 

9-ʛʦ ʘʪʦʤʫ ʚʫʛʣʝʮʶ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʥʝ 

ʤʦʞʫʪʴ ʩʠʥʪʝʟʫʚʘʪʠʩʷ ʧʦʣʽʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ï 

ʣʽʥʦʣʝʚʘ ʉ18:2(ȹ
9,12), ʣʽʥʦʣʝʥʦʚʘ ʉ18:3(ȹ

9,12,15). ʎʽ ʢʠʩʣʦʪʠ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʘʪʝʛʦʨʽʾ ʥʝʟʘʤʽʥʥʠʭ (ʝʩʝʥʮʽʡʥʠʭ) ʽ ʧʦʚʠʥʥʽ 

ʧʦʩʪʽʡʥʦ ʥʘʜʭʦʜʠʪʠ ʜʦ ʦʨʛʘʥʽʟʤʫ ʟ ʾʞʝʶ. ʅʝʟʘʤʽʥʥʽ ʞʠʨʥʽ 

ʢʠʩʣʦʪʠ ʧʽʜ ʜʽʻʶ ʩʠʩʪʝʤ ʜʝʩʘʪʫʨʘʮʽʾ ʪʘ ʝʣʦʥʛʘʮʽʾ, ʱʦ 

ʤʽʩʪʷʪʴʩʷ ʚ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʤʫ ʨʝʪʠʢʫʣʫʤʽ ʛʝʧʘʪʦʮʠʪʽʚ, 

ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʚ ʪʘʢʽ ʧʦʣʽʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʷʢ 

ɔ-ʣʽʥʦʣʝʥʦʚʘ ʉ18:3(ȹ
6,9,12), ʝʡʢʦʟʦʪʨʽʻʥʦʚʘ ʉ20:3(ȹ

8,11,14), 

ʘʨʘʭʽʜʦʥʦʚʘ ʉ20:4(ȹ
5,8,11,14), ʜʦʢʦʟʘʥʛʝʢʩʝʥʦʚʘ ʉ22:6.  

ɺʽʜʩʫʪʥʽʩʪʴ ʘʙʦ ʥʝʩʪʘʯʘ ʥʝʟʘʤʽʥʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ 

ʚ ʾʞʽ ʚʧʨʦʜʦʚʞ ʜʦʚʛʦʛʦ ʯʘʩʫ, ʷʢʘ ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʚ 

ʥʝʤʦʚʣʷʪ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʰʪʫʯʥʦʤʫ ʚʠʛʦʜʫʚʘʥʥʽ, ʘʙʦ ʫ 

ʭʚʦʨʠʭ, ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʣʠʰʝ ʟʘ 

ʨʘʭʫʥʦʢ ʧʘʨʝʥʪʝʨʘʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʽʜʩʪʘʚʘʥʥʷ ʚ ʨʦʩʪʽ, ʨʦʟʚʠʪʢʫ ʜʝʨʤʘʪʠʪʫ.  

 

ɹʽʦʩʠʥʪʝʟ ʪʨʠʘʮʠʣʛʣʽʮʝʨʦʣʽʚ 

ʉʠʥʪʝʟ ʪʨʠʘʮʠʣʛʣʽʮʝʨʦʣʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʛʣʽʮʝʨʦʣʫ ʽ  

ʞʠʨʥʠʭ ʢʠʩʣʦʪ (ʧʝʨʝʚʘʞʥʦ ʧʘʣʴʤʽʪʠʥʦʚʦʾ, ʩʪʝʘʨʠʥʦʚʦʾ ʪʘ 

ʦʣʝʾʥʦʚʦʾ). ʉʠʥʪʝʟ ʞʠʨʽʚ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʚ ʧʝʯʽʥʮʽ ʪʘ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ, ʦʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ ʩʧʦʞʠʚʘʥʥ ̫

ʾʞʽ ʟ ʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʚʫʛʣʝʚʦʜʽʚ. 

ɼʣʷ ʙʽʦʩʠʥʪʝʟʫ ʪʨʠʘʮʠʣʛʣʽʮʝʨʦʣʽʚ ʫ ʧʝʯʽʥʮʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʱʦ ʟʘʥʦʚʦ ʩʠʥʪʝʟʫʶʪʴʩʷ 

ʟ ʘʮʝʪʠʣ-ʂʦɸ, ʘʙʦ ʥʘʜʭʦʜʷʪʴ ʫ ʩʢʣʘʜʽ ʭʽʣʦʤʽʢʨʦʥʽʚ ʢʨʦʚʽ. 

ɼʣʷ ʩʠʥʪʝʟʫ ʥʝʦʙʭʽʜʥʽ ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ï 

ʘʮʠʣ-ʂʦɸ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʧʽʜ ʜʽʻʶ ʘʮʠʣ-ʂʦɸ-ʩʠʥʪʝʪʘʟ ʫ 

ʨʝʘʢʮʽʾ 
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R-ʉʆʆʅ + ɸʊʌ + ʂʦɸSʅ      R-ʉʆ-S-ʂʦɸ + ɸʄʌ + 

+ ʌʌʥ + ʘʮʠʣ-ʂʦɸ-ʩʠʥʪʝʪʘʟʘ. 

ɼʣʷ ʙʽʦʩʠʥʪʝʟʫ ʊɸɻ ʫ ʪʢʘʥʠʥʘʭ ʧʦʪʨʽʙʥʘ ʘʢʪʠʚʥʘ 

ʬʦʨʤʘ ʛʣʽʮʝʨʦʣʫ ï ʛʣʽʮʝʨʦʣ-3-ʬʦʩʬʘʪ, ʷʢʠʡ ʫʪʚʦʨʶʻʪʴʩʷ 

ʟʘ ʨʘʭʫʥʦʢ ʜʚʦʭ ʤʝʭʘʥʽʟʤʽʚ: 

ʘ) ʫ ʪʢʘʥʠʥʘʭ ʟ̔ ʚʠʩʦʢʦʶ ʘʢʪʠʚʥʽʩʪʶ ʬʝʨʤʝʥʪʘ 

ʛʣʽʮʝʨʦʣʢʽʥʘʟʠ (ʥʠʨʢʠ, ʧʝʯʽʥʢʘ, ʩʪʽʥʢʘ ʢʠʰʢʽʚʥʠʢʘ), 

ʛʣʽʮʝʨʦʣ ʬʦʩʬʦʨʠʣʶʻʪʴʩʷ ʟʘ ʫʯʘʩʪ ̔ɸʊʌ; 

ʙ) ʫ ʪʢʘʥʠʥʘʭ ʟ̔ ʥʠʟʴʢʦʶ ʘʢʪʠʚʥʽʩʪʶ ʛʣʽʮʝʨʦʣʢʽʥʘʟʠ 

(ʞʠʨʦʚʘ ʪʘ ʤô̫ ʟʦʚʘ ʪʢʘʥʠʥʠ) ʛʣʽʮʝʨʦʣ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʩʠʥʪʝʟʫ ʛʣʽʮʝʨʦʣ-3-ʬʦʩʬʘʪʫ. ʆʩʪʘʥʥʽʡ ʫʪʚʦʨʶʻʪʴʩʷ ʟ 

ʜʽʦʢʩʘ̔ʮʝʪʦʥ-ʬʦʩʬʘʪʫ (ɼɸʌ) ï ʧʨʦʤʽʞʥʦʛʦ ʧʨʦʜʫʢʪʫ 

ʛʣʽʢʦʣʽʟʫ ʽ ʛʣʽʢʦʛʝʥʦʣʽʟʫ.  

 

 
 

ʋ ʧʝʯʽʥʮʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʦʙʠʜʚʘ ʰʣʷʭʠ ʫʪʚʦʨʝʥʥʷ 

ʛʣʽʮʝʨʦʣ-3-ʬʦʩʬʘʪʫ ï ʟ ɼɸʌ, ʪʦʙʪʦ ʟ ʚʫʛʣʝʚʦʜʽʚ, ʽ ʟ 

ʛʣʽʮʝʨʦʣʫ. ɻʣʽʮʝʨʦʣ-3-ʬʦʩʬʘʪ ʧʦʩʣʽʜʦʚʥʦ ʘʮʠʣʶʻʪʴʩʷ ʜʦ 
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1,2-ʜ̔ʘʮʠʣʛʣʽʮʝʨʦʣʫ. ʋ ʥʘʩʪʫʧʥʽʡ ʨʝʘʢʮʽʾ                                   

1,2-ʜ̔ʘʮʠʣʛʣʽʮʝʨʦʣ ʘʮʠʣʶʻʪʴʩʷ ʪʨʝʪʴʦʶ ʤʦʣʝʢʫʣʦʶ ʘʮʠʣ-

ʂʦɸ ʟ ʫʪʚʦʨʝʥʥʷʤ ʊɸɻ. 

ʃʠʰʝ ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʩʠʥʪʝʟʦʚʘʥʠʭ ʊɸɻ 

ʚʽʜʢʣʘʜʘʻʪʴʩʷ ʚ ʧʝʯʽʥʮʽ, ʦʩʥʦʚʥʘ ʾʭ ʯʘʩʪʠʥʘ ʧʝʨʝʥʦʩʠʪʴʩʷ 

ʜʦ ʞʠʨʦʚʠʭ ʜʝʧʦ ʡ ʽʥʰʠʭ ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʪʢʘʥʠʥ. 

 

ʐʣʷʭʠ ʦʙʤʽʥʫ ʬʦʩʬʦʣʽʧʽʜʽʚ 

ʌʦʩʬʦʣʽʧʽʜʠ ʥʝ ʚʽʜʽʛʨʘʶʪʴ ʽʩʪʦʪʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʨʦʣʽ. ɺʦʥʠ ʷʢ ʢʦʤʧʦʥʝʥʪʠ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʩʪʨʫʢʪʫʨʫ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʩʪʘʥʥʽʭ, ʨʝʛʫʣʶʶʪʴ 

ʘʢʪʠʚʥʽʩʪʴ ʤʝʤʙʨʘʥʥʠʭ ʽ ʣʽʟʦʩʦʤʘʣʴʥʠʭ ʝʥʟʠʤʽʚ, ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ ʥʝʨʚʦʚʠʭ ʽʤʧʫʣʴʩʽʚ, ʟʛʦʨʪʘʥʥʽ ʢʨʦʚʽ, 

ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʷʭ, ʧʨʦʮʝʩʘʭ ʢʣʽʪʠʥʥʦʾ ʧʨʦʣʽʬʝʨʘʮʽʾ 

ʪʘ ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥ, ʫ ʧʝʨʝʥʝʩʝʥʥʽ ʝʣʝʢʪʨʦʥʽʚ ʧʦ 

ʜʠʭʘʣʴʥʦʤʫ ʣʘʥʮʶʛʫ, ʬʦʨʤʫʚʘʥʥʽ ʣʽʧʦʧʨʦʪʝʾʥʦʚʠʭ 

ʢʦʤʧʣʝʢʩʽʚ. 

ʌʦʩʬʦʣʽʧʽʜʠ ʽʥʪʝʥʩʠʚʥʦ ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ ʧʝʯʽʥʮʽ, 

ʥʝʨʚʦʚʽʡ ʪʢʘʥʠʥʽ, ʩʪʽʥʮʽ ʢʠʰʢʽʚʥʠʢʘ, ʩʽʤô̫ ʥʠʢʘʭ, ʷʻʯʥʠʢʘʭ, 

ʤʦʣʦʯʥʽʡ ʟʘʣʦʟʽ ʪʘ ʽʥʰʠʭ ʪʢʘʥʠʥʘʭ. ʉʠʥʪʝʟ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʚ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʤʫ ʨʝʪʠʢʫʣʫʤʽ ʢʣʽʪʠʥʠ. 

ʌʦʩʬʦʣʽʧʽʜʠ ʘʢʪʠʚʥʦ ʨʦʟʱʝʧʣʶʶʪʴʩʷ ʚ ʪʢʘʥʠʥʘʭ, 

ʘʣʝ ʜʣʷ ʢʦʞʥʦʾ ʯʘʩʪʠʥʠ ʤʦʣʝʢʫʣʠ ʯʘʩ ʦʥʦʚʣʝʥʥʷ ʨʽʟʥʠʡ, 

ʱʦ ʟʫʤʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʶ ʬʝʨʤʝʥʪʽʚ, ʷʢʽ ʯʘʩʪʢʦʚʦ 

ʛʽʜʨʦʣʽʟʫʶʪʴ ʬʦʩʬʦʣʽʧʽʜʠ. ʆʢʨʝʤʽ ʬʦʩʬʦʣʽʧʘʟʠ 

ʨʦʟʱʝʧʣʶʶʪʴ ʣʠʰʝ ʯʽʪʢʦ ʦʟʥʘʯʝʥʽ ʟʚô̫ ʟʢʠ ʫ ʩʪʨʫʢʪʫʨʽ 

ʬʦʩʬʦʣʽʧʽʜʽʚ:  
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ʌʦʩʬʦʣʽʧʘʟʘ ɸ1 ʘʪʘʢʫʻ ʝʬʽʨʥʠʡ ʟʚô̫ ʟʦʢ 

ʬʦʩʬʦʣʽʧʽʜʽʚ ʫ ʧʦʣʦʞʝʥʥʽ 1. ʌʦʩʬʦʣʽʧʘʟʘ ɸ2 ʢʘʪʘʣʽʟʫʻ 

ʛʽʜʨʦʣʽʟ ʝʬʽʨʥʦʛʦ ʟʚô̫ ʟʢʫ ʚ ʧʦʣʦʞʝʥʥʽ 2 

ʛʣʽʮʝʨʦʬʦʩʬʦʣʽʧʽʜʽʚ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʮʦɹʛʦ ʫʪʚʦʨʶʻʪʴʩʷ 

ʚʽʣʴʥʘ ʞʠʨʥʘ ʢʠʩʣʦʪʘ ʪʘ ʣʽʟʦʬʦʩʬʦʣʽʧʽʜ, ʷʢʠʡ 

ʨʝʘʮʠʣʶʻʪʴʩʷ ʘʮʠʣ-ʂʦɸ ʟʘ ʫʯʘʩʪ ̔ʘʮʠʣʪʨʘʥʩʬʝʨʘʟʠ.  

ʌʦʩʬʦʣʽʧʘʟʘ ʉ ʘʪʘʢʫʻ ʝʬʽʨʥʠʡ ʟʚô̫ ʟʦʢ ʫ ʧʦʣʦʞʝʥʥʽ 

3, ʫ ʨʝʟʫʣʴʪʘʪʽ ʮʦɹʛʦ ʬʦʨʤʫʻʪʴʩʷ 1,2-ʜʠʛʣʽʮʝʨʠʜ ʽ 

ʬʦʩʬʦʨʠʣʴʦʚʘʥʘ ʦʩʥʦʚʘ.  

ʌʦʩʬʦʣʽʧʘʟʘ D ʢʘʪʘʣʽʟʫʻ ʚʽʜʱʝʧʣʝʥʥʷ  ʚʽʜ 

ʬʦʩʬʦʣʽʧʽʜʫ ʘʟʦʪʠʩʪʦʾ ʦʩʥʦʚʠ. 

 

5.3 ɹʽʦʩʠʥʪʝʟ, ʰʣʷʭʠ ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʾ  

ʪʘ ʝʢʩʢʨʝʮʽʷ ʭʦʣʝʩʪʝʨʦʣʫ ʟ ʦʨʛʘʥʽʟʤʫ 

 

ɼʞʝʨʝʣʘʤʠ ʭʦʣʝʩʪʝʨʦʣʫ ʜʣʷ ʣʶʜʠʥʠ ʻ ʧʨʦʜʫʢʪʠ 

ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʽ ʡʦʛʦ ʙʽʦʩʠʥʪʝʟ ʚ ʦʨʛʘʥʽʟʤʽ. 

ʍʦʣʝʩʪʝʨʦʣ ʩʠʥʪʝʟʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ ʧʝʯʽʥʮʽ ï ʚʽʜ 0,5 ʛ ʜʦ 

1,0 ʛ ʟʘ ʜʦʙʫ (~50 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʭʦʣʝʩʪʝʨʦʣʫ, 

ʱʦ ʩʠʥʪʝʟʫʻʪʴʩʷ), ʚ ʢʠʰʢʽʚʥʠʢʫ (~15 %) ʽ ʰʢʽʨʽ. ɿ ʾʞʝʶ 

ʥʘʜʭʦʜʠʪʴ 0,3ï0,5 ʛ ʭʦʣʝʩʪʝʨʦʣʫ ʥʘ ʜʦʙʫ. 

ʍʦʣʝʩʪʝʨʦʣ ʻ ʥʝʟʘʤʽʥʥʠʤ ʩʪʨʫʢʪʫʨʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʤʝʤʙʨʘʥ ʽ ʟʦʚʥʽʰʥʴʦʛʦ ʰʘʨʫ ʣʽʧʦʧʨʦʪʝʾʥʽʚ 

ʢʨʦʚʽ, ʘ ʪʘʢʦʞ ʧʦʧʝʨʝʜʥʠʢʦʤ ʫ ʩʠʥʪʝʟʽ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ, 

ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ, ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ, ʚʽʪʘʤʽʥʫ D. 
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ʉʫʙʩʪʨʘʪʦʤ ʜʣʷ ʩʠʥʪʝʟʫ ʭʦʣʝʩʪʝʨʦʣʫ ʻ ʘʮʝʪʠʣ-ʂʦɸ. 

ʉʠʥʪʝʟ ʭʦʣʝʩʪʝʨʦʣʫ ʤʽʩʪʠʪʴ 35 ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʘʢʮʽʡ 

(ʨʠʩ. 5.9).  

 

 
 

ʈʠʩʫʥʦʢ 5.9 ï ʆʩʥʦʚʥʽ ʩʪʘʜʽʾ ʩʠʥʪʝʟʫ ʭʦʣʝʩʪʝʨʦʣʫ 

 

ʋʤʦʚʥʦ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʨʠ ʦʩʥʦʚʥʽ ʩʪʘʜʽʾ ʩʠʥʪʝʟʫ: 

ɯ ï ʧʝʨʝʪʚʦʨʝʥʥʷ ʘʢʪʠʚʥʦʛʦ ʘʮʝʪʘʪʫ ʥʘ ʤʝʚʘʣʦʥʦʚʫ 



 

113 

 

ʢʠʩʣʦʪʫ; ɯɯ ï ʫʪʚʦʨʝʥʥʷ ʩʢʚʘʣʝʥʫ ʟ ʤʝʚʘʣʦʥʦʚʦʾ ʢʠʩʣʦʪʠ; 

ɯɯɯ ï ʮʠʢʣʽʟʘʮʽʷ ʩʢʚʘʣʝʥʫ ʚ ʭʦʣʝʩʪʝʨʦʣ. ɹʽʦʩʠʥʪʝʟ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʤʽʢʨʦʩʦʤʘʭ ɽʇʈ ʽ ʮʠʪʦʟʦʣʽ. 

ʉʫʤʘʨʥʝ ʨʽʚʥʷʥʥʷ ʙʽʦʩʠʥʪʝʟʫ ʭʦʣʝʩʪʝʨʦʣʫ ʽʟ 

ɸʮʝʪʠʣ-ʂʦɸ 

18 ʉʅ3ʉʆ-Sʂʦɸ + 13ʅɸɼʌʅ Ț ʅ + 3ʆ2 + 18ɸʊʌ Ÿ 

Ÿ ʉ27ʅ46ʆ + 13ʅɸɼʌ++ 18 ʂʦɸSʅ + 9ʉʆ2 + 18ɸɼʌ + 

+ 6ʅ4ʈ2ʆ7 + 6ʅ3ʈʆ4 + ʅ2ʆ. 

ʍʦʣʝʩʪʝʨʦʣ, ʱʦ ʩʠʥʪʝʟʫʻʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ, ʘʙʦ 

ʥʘʜʭʦʜʠʪʴ ʽʟ ʾʞʝʶ, ʧʽʜʣʷʛʘʻ ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʾ ʫʪʚʦʨʶʶʪʴʩʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʩʪʝʨʦʾʜʠ 

ʪʘ ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʝʢʩʢʨʝʮʽʾ ʭʦʣʝʩʪʝʨʦʣʫ 

(ʨʠʩ. 5.10).  

 

 
ʈʠʩʫʥʦʢ 5.10 ï  ʐʣʷʭʠ ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʾ ʭʦʣʝʩʪʝʨʦʣʫ  

ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ 
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ɹʽʦʪʨʘʥʩʬʦʨʤʘʮʽʷ ʭʦʣʝʩʪʝʨʦʣʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʚʚʝʜʝʥʥʷ ʚ ʤʦʣʝʢʫʣʫ ʩʪʝʨʦʣʫ ʜʦʜʘʪʢʦʚʠʭ 

ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʛʨʫʧ ʪʘ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʯʥʦʛʦ ʣʘʥʮʶʛʘ. 

ʈʝʘʢʮʽʾ ʦʢʠʩʥʦʛʦ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ ʩʪʝʨʦʾʜʽʚ 

(ʤʽʢʨʦʩʦʤʘʣʴʥʦʛʦ ʦʢʠʩʥʝʥʥʷ) ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʤʝʤʙʨʘʥʘʭ 

ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʘ ʛʝʧʘʪʦʮʠʪʽʚ ʘʙʦ ʫ 

ʤʽʪʦʭʦʥʜʨʽʷʭ ʥʘʜʥʠʨʢʦʚʠʭ ʽ ʩʪʘʪʝʚʠʭ ʟʘʣʦʟ ʧʽʜ ʜʽʻʶ 

ʮʠʪʦʭʨʦʤ  ʈ-450-ʚʤʽʩʥʠʭ ʤʦʥʦʦʢʩʠʛʝʥʘʟ.  

ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʾ ʭʦʣʝʩʪʝʨʦʣʫ ʻ 

ʡʦʛʦ ʝʪʝʨʠʬʽʢʘʮʽʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʝʬʽʨʽʚ ï ʭʦʣʝʩʪʝʨʠʜʽʚ. ɼʣʷ 

ʝʪʝʨʠʬʽʢʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ 

ï ʧʝʨʝʚʘʞʥʦ ʣʽʥʦʣʝʚʘ ʉ18:2 ʪʘ ʦʣʝʾʥʦʚʘ ʉ18:1. 

ɽʪʝʨʠʬʽʢʘʮʽʷ ʭʦʣʝʩʪʝʨʦʣʫ ʚ ʪʢʘʥʠʥʘʭ ʽ ʚ ʧʣʘʟʤʽ 

ʢʨʦʚʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʽʟʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ.  

1 ɿʦʚʥʽʰʥʴʦʢʣʽʪʠʥʥʘ ʝʪʝʨʠʬʽʢʘʮʽʷ ʥʘʡʙʽʣʴʰ 

ʘʢʪʠʚʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʃʇɺʑ. ʇʝʨʝʥʝʩʝʥʥʷ ʘʮʠʣʴʥʦʛʦ 

ʟʘʣʠʰʢʫ ʟ (ɓ-) ʧʦʣʦʞʝʥʥʷ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʥʘ 

ʛʽʜʨʦʢʩʠʣʴʥʫ ʛʨʫʧʫ ʭʦʣʝʩʪʝʨʦʣʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʜʽʻʶ 

ʃʍɸʊ: 

 
 

2 ɺʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʘ ʝʪʝʨʠʬʽʢʘʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʤʝʤʙʨʘʥʘʭ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʘ ʢʣʽʪʠʥ ʧʝʯʽʥʢʠ, 

ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ, ʢʠʰʢʽʚʥʠʢʘ, ʰʢʽʨʠ ʧʽʜ ʜʽʻʶ ɸʍɸʊ. 
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ʅʘʧʨʠʢʣʘʜ, ʝʩʪʝʨʠʬʽʢʘʮʽʷ ʭʦʣʝʩʪʝʨʦʣʫ ʦʣʝʾʥʦʚʦʶ 

ʢʠʩʣʦʪʦ:ʁ 

 
 

ɹʽʦʩʠʥʪʝʟ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ. ɼʦ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ 

ʥʘʣʝʞʘʪʴ ʛʽʜʨʦʢʩʠʣʴʦʚʘʥʽ ʧʦʭʽʜʥʽ ʭʦʣʘʥʦʚʦʾ ʢʠʩʣʦʪʠ ï 

ʭʦʣʝʚʘ (3,7,12-ʪʨʠʦʢʩʠʭʦʣʘʥʦʚʘ), ʜʝʟʦʢʩʠʭʦʣʝʚʘ (3,12-

ʜʽʦʢʩʠʭʦʣʘʥʦʚʘ), ʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʘ (3,7-ʜʽʦʢʩʠʭʦʣʘʥʦʚʘ), 

ʣʽʪʦʭʦʣʝʚʘ (3-ʦʢʩʠʭʦ-ʣʘʥʦʚʘ) ʢʠʩʣʦʪʠ. ʇʝʨʚʠʥʥʽ ʞʦʚʯʥʽ 

ʢʠʩʣʦʪʠ ʭʦʣʝʚʘ ʽ ʜʝʟʦʢʩʠʭʦʣʝʚʘ ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ 

ʛʝʧʘʪʦʮʠʪʘʭ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷʤ ʷʜʨʘ ʭʦʣʝʩʪʝʨʦʣʫ ʪʘ 

ʯʘʩʪʢʦʚʦʛʦ ʦʢʠʩʥʝʥʥʷ ʙʦʢʦʚʦʛʦ ʣʘʥʮʶʛʘ ʤʦʣʝʢʫʣʠ 

(ʨʠʩ. 5.11).   

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʩʠʥʪʝʟʫ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ 

ʤʦʣʝʢʫʣʘ ʭʦʣʝʩʪʝʨʦʣʫ ʛʽʜʨʦʢʩʠʣʶʻʪʴʩʷ ʧʽʜ ʜʽʻʶ ʰʚʠʜʢʽʩʪʴ 

ʣʽʤʽʪʫʚʘʣʴʥʦʛʦ ʝʥʟʠʤʫ ï 7-Ŭ-ʛʽʜʨʦʢʩʠʣʘʟʠ. ʌʝʨʤʝʥʪ ʻ 

ʤʽʢʨʦʩʦʤʘʣʴʥʦʶ ʽʟʦʬʦʨʤʦʶ ʮʠʪʦʭʨʦʤʫ ʈ-450 ʪʘ 

ʬʫʥʢʮʽʦʥʫʻ ʟʘ ʫʯʘʩʪʽ ʅɸɼʌʅ Ț ʅ, ʢʠʩʥʶ ʪʘ ʚʽʪʘʤʽʥʫ ʉ.  

ʆʩʥʦʚʥʽ ʰʣʷʭʠ ʨʝʛʫʣʷʮʽʾ ʘʢʪʠʚʥʦʩʪʽ 7-Ŭ-

ʛʽʜʨʦʢʩʠʣʘʟʠ: 

ï ʢʦʚʘʣʝʥʪʥʘ ʤʦʜʠʬʽʢʘʮʽʷ. ʌʦʩʬʦʨʠʣʴʦʚʘʥʘ 

ʬʦʨʤʘ ʬʝʨʤʝʥʪʫ ʘʢʪʠʚʥʘ, ʜʝʬʦʩʬʦʨʠʣʴʦʚʘʥʘ ʬʦʨʤʘ ï 

ʥʝʘʢʪʠʚʥʘ; 

ï ʧʨʠʥʮʠʧ ʥʝʛʘʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ. 

ɾʦʚʯʥʽ ʢʠʩʣʦʪʠ ʽʥʛʽʙʫʶʪʴ ʘʢʪʠʚʥʽʩʪʴ 7-Ŭ-ʛʽʜʨʦʢʩʠʣʘʟʠ. 

ʅʝʜʦʩʪʘʪʥʽʩʪʴ ʚʽʪʘʤʽʥʫ ʉ (ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ) 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʘʣʴʤʫʚʘʥʥʷ ʙʽʦʩʠʥʪʝʟʫ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʽ 

ʥʘʢʦʧʠʯʝʥʥʷ ʭʦʣʝʩʪʝʨʦʣʫ ʚ ʢʣʽʪʠʥʘʭ.   
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ʈʠʩʫʥʦʢ 5.11 ï  ʉʭʝʤʘ ʙʽʦʩʠʥʪʝʟʫ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ 

 

ʇʽʩʣʷ ʫʪʚʦʨʝʥʥʷ 7-Ŭ-ʛʽʜʨʦʢʩʠʭʦʣʝʩʪʝʨʦʣʫ ʩʠʥʪʝʟ 

ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʨʦʟʛʘʣʫʞʫʻʪʴʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʮʦɹʛʦ 

ʫʪʚʦʨʶʻʪʴʩʷ ʭʦʣʝʚʘ ʢʠʩʣʦʪʘ, ʷʢʘ ʤʘʻ ʜʦʜʘʪʢʦʚʫ Ŭ-ʆʅ-

ʛʨʫʧʫ ʚ 12-ʤʫ ʧʦʣʦʞʝʥʥʽ, ʪʘ ʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʘ ʢʠʩʣʦʪʘ.  

ʆʙʠʜʚʘ ʰʣʷʭʠ ʚʤʽʱʫʶʪʴ ʨʝʘʢʮʽʾ ʚʽʜʥʦʚʣʝʥʥʷ, 

ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʙʽʯʥʦʛʦ ʣʘʥʮʶʛʘ ʤʦʣʝʢʫʣʠ 

7-Ŭ-ʛʽʜʨʦʢʩʠʭʦʣʝʩʪʝʨʦʣʫ.  

ʂʦʥôʁ ʛʘʮʽʷ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʽʟ ʛʣʽʮʠʥʦʤ ʽ ʪʘʫʨʠʥʦʤ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʛʣʽʢʦʭʦʣʝʚʦʾ, ʪʘʫʨʦʭʦʣʝʚʦʾ ʪʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʥôʁ ʛʘʪʽʚ ʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ. ʋ 
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ʢʠʰʢʽʚʥʠʢʫ ʯʘʩʪʠʥʘ ʧʝʨʚʠʥʥʠʭ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʧʽʜ ʜʽʻʶ 

ʙʘʢʪʝʨʽʡ ʜʝʢʦʥôʁ ʛʫʻ ʪʘ ʜʝʛʽʜʨʦʢʩʠʣʶʻʪʴʩʷ ʚ 7-ʤʫ 

ʧʦʣʦʞʝʥʥʽ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʚʪʦʨʠʥʥʠʭ 

ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ: ʟ ʭʦʣʝʚʦʾ ï ʜʝʟʦʢʩʠʭʦʣʝʚʦʾ, ʟ 

ʭʝʥʦʜʠʟʦʢʩʠʭʦʣʝʚʦʾ ï ʣʽʪʦʭʦʣʝʚʦʾ.  

ɾʦʚʯʥʽ ʢʠʩʣʦʪʠ ʫ ʚʠʛʣʷʜʽ ʥʘʪʨʽʻʚʠʭ ʽ ʢʘʣʽʻʚʠʭ ʩʦʣʝʡ 

ʤʽʩʪʷʪʴ ʫ ʩʚʦʾʡ ʩʪʨʫʢʪʫʨʽ ʛʽʜʨʦʬʽʣʴʥʽ (ʨʘʜʠʢʘʣʠ ʛʣʽʮʠʥʫ ʽ 

ʪʘʫʨʠʥʫ) ʪʘ ʛʽʜʨʦʬʦʙʥʽ (ʩʪʝʨʦʾʜʥʝ ʷʜʨʦ) ʛʨʫʧʠ, ʽ ʟʘʚʜʷʢʠ 

ʘʤʬʽʧʘʪʠʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ: 

ʘ) ʝʤʫʣʴʛʫʚʘʥʥʽ ʣʽʧʽʜʽʚ ʫ ʐʂʊ; 

ʙ) ʘʢʪʠʚʘʮʽʾ ʧʘʥʢʨʝʘʪʠʯʥʦʾ ʣʽʧʘʟʠ; 

ʚ) ʬʦʨʤʫʚʘʥʥʽ ʤʽʮʝʣ, ʫ ʩʢʣʘʜʽ ʷʢʠʭ ʚʩʤʦʢʪʫʶʪʴʩʷ 

ʧʨʦʜʫʢʪʠ ʛʽʜʨʦʣʽʟʫ ʣʽʧʽʜʽʚ;  

ʛ) ʫʩʤʦʢʪʫʚʘʥʥʽ ʞʠʨʦʨʦʟʯʠʥʥʠʭ ʚʽʪʘʤʽʥʽʚ (ɸ, D, ɽ, 

ʂ) ʽ ʢʘʨʦʪʠʥʦʾʜʽʚ; 

ʜ) ʨʦʟʯʠʥʝʥʥʽ ʪʘ ʚʠʚʝʜʝʥʥʽ ʭʦʣʝʩʪʝʨʦʣʫ. 

ɹʽʦʩʠʥʪʝʟ ʩʪʝʨʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ. ʋ ʧʨʦʮʝʩʽ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʭʦʣʝʩʪʝʨʦʣʫ (ʉ27) ʥʘ ʩʪʝʨʦʾʜʥʽ ʛʦʨʤʦʥʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʡʦʛʦ ʦʢʠʩʥʝ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ, ʨʦʟʱʝʧʣʝʥʥʷ 

ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʙʽʯʥʦʛʦ ʣʘʥʮʶʛʘ, ʦʢʠʩʥʝʥʥʷ, ʚʽʜʥʦʚʣʝʥʥʷ 

ʪʘ ʽʟʦʤʝʨʠʟʘʮʽʷ. ʇʦʩʣʽʜʦʚʥʦ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʝʛʥʝʥʦʣʦʥ (ʉ21) 

ʪʘ ʧʨʦʛʝʩʪʝʨʦʥ (ʉ21). ʆʩʪʘʥʥʽʡ ʫ ʢʣʽʪʠʥʘʭ ʥʘʜʥʠʨʢʦʚʠʭ 

ʟʘʣʦʟ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ: ʢʦʨʪʠʟʦʣ ʽ 

ʘʣʴʜʦʩʪʝʨʦʥ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʯʥʦʛʦ ʣʘʥʮʶʛʘ 

ʧʨʦʛʝʩʪʝʨʦʥʫ ʚ ʩʪʘʪʝʚʠʭ ʟʘʣʦʟʘʭ ʩʠʥʪʝʟʫʶʪʴʩʷ  ʘʥʜʨʦʛʝʥʠ 

(ʉ19) ʪʘ ʝʩʪʨʦʛʝʥʠ (ʉ18). 

ɹʽʦʩʠʥʪʝʟ ʚʽʪʘʤʽʥʫ ɼ3. ʋʪʚʦʨʝʥʥʷ ʚʽʪʘʤʽʥʫ D3 (ʉ27) 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʱʝʧʣʝʥʥʷʤ ʢʽʣʴʮʷ ʭʦʣʝʩʪʝʨʦʣʫ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʧʨʦʚʽʪʘʤʽʥʫ D3, ʦʩʪʘʥʥʽʡ ʛʽʜʨʦʢʩʠʣʶʻʪʴʩʷ ʜʦ 

1,25-ʜʠʛʽʜʨʦʢʩʠʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʫ (ʢʘʣʴʮʠʪʨʽʦʣʫ) ï 

ʘʢʪʠʚʥʦʾ ʬʦʨʤʠ ʚʽʪʘʤʽʥʫ.  

ʐʣʷʭʠ ʝʢʩʢʨʝʮʽʾ ʭʦʣʝʩʪʝʨʦʣʫ. ʇʫʣ ʭʦʣʝʩʪʝʨʦʣʫ ʚ 

ʦʨʛʘʥʽʟʤʽ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʡʦʛʦ ʝʢʟʦʛʝʥʥʦʛʦ 

ʥʘʜʭʦʜʞʝʥʥʷ, ʙʽʦʩʠʥʪʝʟʫ ʪʘ ʝʢʩʢʨʝʮʽʾ. ʋ ʟʚô̫ ʟʢʫ ʟ ʪʠʤ, ʱʦ 
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ʢʽʣʴʮʝ ʭʦʣʝʩʪʝʨʦʣʫ ʥʝ ʤʦʞʝ ʙʫʪʠ ʦʢʠʩʥʝʥʝ ʚ ʢʣʽʪʠʥʘʭ 

ʦʨʛʘʥʽʟʤʫ, ʚʽʥ ʝʢʩʢʨʝʪʫʻʪʴʩʷ ʫ ʬʦʨʤʽ: 

1) ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʝʥʪʝʨʦʛʝʧʘʪʠʯʥʦʾ 

ʮʠʨʢʫʣʷʮʽʾ ʯʘʩʪʠʥʘ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ (500 ʤʛ/ʜʦʙʫ) 

ʚʠʚʦʜʠʪʴʩʷ ʟ ʦʨʛʘʥʽʟʤʫ; 

2) ʢʦʧʨʦʩʪʘʥʦʣʫ. ʆʩʪʘʥʥʽʡ ʫʪʚʦʨʶʻʪʴʩʷ ʟ 

ʭʦʣʝʩʪʝʨʦʣʫ, ʱʦ ʥʝ ʘʙʩʦʨʙʫʻʪʴʩʷ ʚ ʢʠʰʢʽʚʥʠʢʫ ʽ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʧʽʜ ʜʽʻʶ ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ; 

3) ʥʝʡʪʨʘʣʴʥʠʭ ʩʪʝʨʦʾʜʽʚ ï ʧʨʦʜʫʢʪʽʚ ʤʝʪʘʙʦʣʽʟʤʫ 

ʩʪʝʨʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ.  

ʈʝʩʠʥʪʝʟ ʪʨʠʘʮʠʣʛʣʽʮʝʨʦʣʽʚ  ʚ ʝʥʪʝʨʦʮʠʪʘʭ 

ʋ ʩʢʣʘʜʽ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʤʽʩʪʷʪʴʩʷ 

ʪʨʠʘʮʠʣʛʣʽʮʝʨʦʣʠ, ʚʽʣʴʥʠʡ ʭʦʣʝʩʪʝʨʦʣ ʪʘ ʡʦʛʦ ʝʬʽʨʠ, 

ʩʢʣʘʜʥʽ ʣʽʧʽʜʠ, ʷʢʽ ʚ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʤʫ ʪʨʘʢʪʽ 

ʨʦʟʱʝʧʣʶʶʪʴʩʷ ʧʽʜ ʜʽʻʶ ʧʘʥʢʨʝʘʪʠʯʥʠʭ  ʬʝʨʤʝʥʪʽʚ. 

ʇʨʦʜʫʢʪʠ ʛʽʜʨʦʣʽʟʫ (ʤʦʥʦʘʮʠʣʛʣʽʮʝʨʦʣʠ, ʭʦʣʝʩʪʝʨʦʣ, 

ʚʽʣʴʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʛʣʽʮʝʨʦʣ, ʢʦʤʧʦʥʝʥʪʠ ʬʦʩʬʦʣʽʧʽʜʽʚ) 

ʘʙʩʦʨʙʫʶʪʴʩʷ ʢʣʽʪʠʥʘʤʠ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ 

(ʝʥʪʝʨʦʮʠʪʘʤʠ). ɺ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʤʫ ʨʝʪʠʢʫʣʫʤʽ 

ʝʥʪʝʨʦʮʠʪʽʚ ʧʨʦʜʫʢʪʠ ʛʽʜʨʦʣʽʟʫ ʣʽʧʽʜʽʚ, ʱʦ ʚʩʤʦʢʪʘʣʠʩʷ, 

ʨʝʩʠʥʪʝʟʫʶʪʴʩʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʚʣʘʩʥʠʭ ʣʽʧʽʜʽʚ ʦʨʛʘʥʽʟʤʫ, 

ʷʢʽ ʚʢʣʶʯʘʶʪʴʩʷ ʜʦ ʩʢʣʘʜʫ ʭʽʣʦʤʽʢʨʦʥʽʚ ï ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʬʦʨʤ ʣʽʧʽʜʽʚ (ʨʠʩ. 5.12).  

ʍʽʣʦʤʽʢʨʦʥʠ ʚʤʽʱʫʶʪʴ ʚʽʣʴʥʠʡ ʪʘ ʝʪʝʨʝʬʽʢʦʚʘʥʠʡ 

ʭʦʣʝʩʪʝʨʦʣ, ʬʦʩʬʦʣʽʧʽʜʠ, ʘʧʦʧʨʦʪʝʾʥʠ. ʍʽʣʦʤʽʢʨʦʥʠ ï 

ʦʩʥʦʚʥʘ ʪʨʘʥʩʧʦʨʪʥʘ ʬʦʨʤʘ ʥʝʡʪʨʘʣʴʥʠʭ ʣʽʧʽʜʽʚ (ʊɸɻ) ʚʽʜ 

ʝʥʪʝʨʦʮʠʪʽʚ ʯʝʨʝʟ ʣʽʤʬʘʪʠʯʥʫ ʩʠʩʪʝʤʫ ʚ ʢʨʦʚ. 

ʊʨʘʥʩʧʦʨʪʥʦʶ ʬʦʨʤʦʶ ʛʽʜʨʦʬʦʙʥʠʭ ʤʦʣʝʢʫʣ 

ʣʽʧʽʜʽʚ ʫ ʛʽʜʨʦʬʽʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʢʨʦʚʽ ʻ ʣʽʧʦʧʨʦʪʝʾʥʠ 

ʧʣʘʟʤʠ. ʃʽʧʦʧʨʦʪʝʾʥʠ ʟʘ ʙʫʜʦʚʦʶ ʻ ʤʽʮʝʣʘʤʠ, ʷʢʽ ʤʘʶʪʴ 

ʛʽʜʨʦʬʦʙʥʝ ʷʜʨʦ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟ ʊɸɻ ʪʘ 

ʝʬʽʨʽʚ ʭʦʣʝʩʪʝʨʦʣʫ. ɻʽʜʨʦʬʦʙʥʝ ʷʜʨʦ ʚʢʨʠʪʝ ʰʘʨʦʤ 

ʧʦʣʷʨʥʠʭ ʬʦʩʬʦʣʽʧʽʜʽʚ, ʧʝʨʠʬʝʨʠʯʥʠʭ ʪʘ ʽʥʪʝʛʨʘʣʴʥʠʭ 

ʙʽʣʢʽʚ (ʘʧʦʧʨʦʪʝʾʥʽʚ) (ʨʠʩ. 5.13).  
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ʃʽʧʦʧʨʦʪʝʾʥʠ ʧʣʘʟʤʠ ʢʨʦʚʽ ʨʦʟʜʽʣʷʶʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ:  

1 ʄʝʪʦʜ ʫʣʴʪʨʘʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʧʣʘʟʤʠ ʢʨʦʚʽ ʚ 

ʩʦʣʴʦʚʠʭ ʨʦʟʯʠʥʘʭ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʣʦʪʘʮʽʷ 

(ʩʧʣʠʚʘʥʥʷ) ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʟʘʣʝʞʥʦ ʚʽʜ 

ʨʦʟʤʽʨʽʚ ʾʭ ʯʘʩʪʦʯʦʢ ʪʘ ʛʫʩʪʠʥʠ.     

2 ʄʝʪʦʜ ʝʣʝʢʪʨʦʬʦʨʝʟʫ, ʷʢʠʡ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʨʷʜʽ 

ʙʽʣʢʦʚʠʭ ʤʦʣʝʢʫʣ.  ʃʽʧʦʧʨʦʪʝʾʥʠ ʨʫʭʘʶʪʴʩʷ ʚ 

ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣʽ ʨʘʟʦʤ ʽʟ ʧʝʚʥʠʤʠ ʢʣʘʩʘʤʠ ʛʣʦʙʫʣʽʥʽʚ 

ʢʨʦʚʽ. ʈʦʟʨʽʟʥʷʶʪʴ Ŭ-, ɓ-, ʧʨʝ-ɓ-ʣʽʧʦʧʨʦʪʝʾʥʠ. 

ʉʫʯʘʩʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʤʝʪʦʜʘʭ ʾʭ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ. ʆʩʥʦʚʥʽ ʢʣʘʩʠ ʣʽʧʦʧʨʦʪʝʾʥʽʚ 

ʧʣʘʟʤʠ ʢʨʦʚʽ: 

¶ ʭ̔ ʣʦʤʽʢʨʦʥʠ (ʍʄ) ï ʤʘʶʪʴ ʥʠʟʴʢʫ ʛʫʩʪʠʥʫ, 

ʦʩʢʽʣʴʢʠ ʚʤʽʱʫʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʊɸɻ ʽ ʤʘʣʦ ʙʽʣʢʽʚ; 

¶ ʣ̔ ʧʦʧʨʦʪʝʾʥʠ ʜʫʞʝ ʥʠʟʴʢʦʾ ʛʫʩʪʠʥʠ (ʃʇɼʅɻ, 

ʧʨʝ-ɓ-ʣʽʧʦʧʨʦʪʝʾʥʠ) ï ʙʽʣʴʰ ʛʫʩʪʽ, ʥʽʞ ʍʄ, ʘʣʝ ʚʩʝ ʞ ʪʘʢʠ 

ʤʽʩʪʷʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʊɸɻ; 

¶ ʣ̔ ʧʦʧʨʦʪʝʾʥʠ ʧʨʦʤʽʞʥʦʾ ʛʫʩʪʠʥʠ (ʃʇʇɻ) ï 

ʧʦʭʽʜʥʽ ʚʽʜ ʃʇɼʅɻ, ʙʽʣʴʰ ʛʫʩʪʽ, ʥʽʞ ʍʄ, ʭʦʯʘ ʤʽʩʪʷʪʴ 

ʙʘʛʘʪʦ ʊɸɻ; 

¶ ʣ̔ ʧʦʧʨʦʪʝʾʥʠ ʥʠʟʴʢʦʾ ʛʫʩʪʠʥʠ (ʃʇʅɻ,                      

ɓ-ʣʽʧʦʧʨʦʪʝʾʥʠ) ï ʤʘʶʪʴ ʤʝʥʰʝ ʊɸɻ ʽ ʙʽʣʴʰʝ ʙʽʣʢʽʚ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʃʇʅɻ ʙʽʣʴʰ ʛʫʩʪʽ ʥʽʞ ʃʇʇɻ, ʟ ʷʢʠʭ ʚʦʥʠ 

ʫʪʚʦʨʶʶʪʴʩʷ ʽ ʚʤʽʱʫʶʪʴ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʭʦʣʝʩʪʝʨʦʣʫ 

ʪʘ ʡʦʛʦ ʝʬʽʨʽʚ; 

¶ ʣ̔ ʧʦʧʨʦʪʝʾʥʠ ʚʠʩʦʢʦʾ ʛʫʩʪʠʥʠ (ʃʇɺɻ,                        

Ŭ-ʣʽʧʦʧʨʦʪʝʾʥʠ) ï ʥʘʡʙʽʣʴʰ ʛʫʩʪʽ ʣʽʧʦʧʨʦʪʝʾʥʠ, ʤʘʶʪʴ 

ʥʘʡʥʠʞʯʠʡ ʫʤʽʩʪ ʊɸɻ ʽ ʥʘʡʙʽʣʴʰʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʙʽʣʢʽʚ. 

ʆʢʨʝʤʽ ʢʣʘʩʠ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʨʦʟʨʽʟʥʷʶʪʴ ʟʘ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʩʢʣʘʜʦʤ ʣʽʧʽʜʽʚ ʪʘ ʘʧʦʙʽʣʢʽʚ, ʱʦ 

ʚʭʦʜʷʪʴ ʜʦ ʾʭ ʩʢʣʘʜʫ, ʘ ʪʘʢʦʞ ʟʘ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʬʫʥʢʮʽʷʤʠ. 

ɼʝʷʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 5.2.  
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ʊʘʙʣʠʮʷ 5.2 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʧʣʘʟʤʠ 

ʢʨʦʚʽ 

ʂʣʘʩʠʬʽʢʘʮʽʷ: 

¶ ʟʘ ʛʫʩʪʠʥʦʶ 

¶ ʝʣʝʢʪʨʦʬʦʨʝʟ 

¶ ʘʧʦʧʨʦʪʝʾʥʠ 

 

ʍʄ 

ʍʄ 

ɸʧʦ-ɺ48, 

ʘʧʦ-ʉ, ɽ 

 

ʃʇɼʅɻ 

ʧʨʝ-ɓ 

ɸʧʦ-

ɺ100, 

ʘʧʦ-ʉ, ɽ 

 

ʃʇʅɻ 

ɓ 

ɸʧʦ-

ɺ100, 

ʘʧʦ-ʉ, ɽ 

 

ʃʇɺɻ 

Ŭ 

ɸʧʦ-ɸ-ɯ, 

ʘʧʦ-ɸ-ɯɯ, 

ʘʧʦ-ʉ, 

ɽ, D 

ʄʽʩʮʝ ʩʠʥʪʝʟʫ ʐʂʊ ʇʝʯʽʥʢʘ  

ʪʘ ʐʂʊ 

ʋ ʢʨʦʚʽ 

ʟ 

ʃʇɼʅɻ 

ʇʝʯʽʥʢʘ 

ʆʩʥʦʚʥʽ 

ʬʫʥʢʮʽʾ 

ʊʨʘʥʩ-

ʧʦʨʪʫ-

ʚʘʥʥʷ 

ʝʢʟʦʛʝʥ-

ʥʠʭ ʊɸɻ 

ʚʽʜ ʐʂʊ 

ʜʦ 

ʪʢʘʥʠʥ 

ʊʨʘʥʩ-

ʧʦʨʪʫ-

ʚʘʥʥʷ 

ʝʥʜʦʛʝʥ-

ʥʠʭ ʊɸɻ 

ʚʽʜ 

ʧʝʯʽʥʢʠ 

ʜʦ 

ʪʢʘʥʠʥ 

ʊʨʘʥʩ-

ʧʦʨʪʫ-

ʚʘʥʷ 

ʭʦʣʝʩʪʝ-

ʨʦʣʫ ʜʦ 

ʧʝʨʠʬʝ-

ʨʠʯʥʠʭ 

ʪʢʘʥʠʥ 

(ʘʪʝʨʦ-

ʛʝʥʥʽ) 

ʊʨʘʥʩ-

ʧʦʨʪʫ-

ʚʘʥʥʷ 

ʭʦʣʝʩʪʝ-

ʨʦʣʫ ʟ  

ʧʝʨʠʬʝ-

ʨʠʯʥʠʭ 

ʪʢʘʥʠʥ 

ʜʦ 

ʧʝʯʽʥʢʠ 

(ʘʥʪʠ-

ʘʪʝʨʦ-

ʛʝʥʥʽ) 

 

5.4 ʈʝʛʫʣʷʮʽʷ ʪʘ ʧʦʨʫʰʝʥʥʷ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ 

 

ɺ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʽʩʥʫʻ ʜʚʘ ʧʫʣʠ ʣʽʧʽʜʽʚ. 

1 ʉʪʨʫʢʪʫʨʥʽ ʣʽʧʽʜʠ. ʎʝʡ ʧʫʣ ʩʪʘʙʽʣʴʥʠʡ, ʥʝ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʜʭʦʜʞʝʥʥʷ ʣʽʧʽʜʽʚ ʟ̔ ʾʞʝʶ, ʥʝ ʟʤʽʥʶʻʪʴʩʷ 

ʧ̔ ʜ ʯʘʩ ʛʦʣʦʜʫʚʘʥʥ.̫ ʇʝʨʝʚʘʞʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʬʦʩʬʦʣʽʧʽʜʘʤʠ ʪʘ ʭʦʣʝʩʪʝʨʦʣʦʤ. 



 

122 

 

2 ɼʝʧʦ ʣʽʧʽʜʽʚ. ʄʦʙʽʣʴʥʠʡ ʧʫʣ ʣʽʧʽʜʽʚ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ 

ʚʘʨʽʶʻ ʟʥʘʯʥʦ  ʁ ʤʽʨʦ ,ʁ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʝʨʝʚʘʞʥʦ 

ʥʝʡʪʨʘʣʴʥʠʤʠ ʣʽʧʽʜʘʤʠ (ʛʣʽʮʝʨʠʜʠ ʨʽʟʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ).  

ʆʩʥʦʚʥʝ ʤʽʩʮʝ ʜʝʧʦʥʫʚʘʥʥʷ ï ʞʠʨʦʚʘ ʪʢʘʥʠʥʘ. 

ʂʽʣʴʢʽʩʪʴ ʣʽʧʽʜʽʚ ʫ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ ʧʝʨʝʙʫʚʘʻ ʚ ʩʪʘʥʽ 

ʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʪʨʝʙ ʦʨʛʘʥʽʟʤʫ. ʎʶ 

ʨʽʚʥʦʚʘʛʫ ʧʽʜʪʨʠʤʫʶʪʴ ʜʚʘ ʦʩʥʦʚʥʠʭ ʧʨʦʮʝʩʠ ï 

ʝʩʪʝʨʠʬʽʢʘʮʽʷ (ʩʠʥʪʝʟ ʣʽʧʽʜʽʚ) ʪʘ ʣʽʧʦʣʽʟ (ʨʦʟʱʝʧʣʝʥʥʷ 

ʣʽʧʽʜʽʚ). 

ʈʝʘʢʮʽʾ ʩʠʥʪʝʟʫ ʽ ʨʦʟʱʝʧʣʝʥʥʷ ʣʽʧʽʜʽʚ ʥʝʟʚʦʨʦʪʥʽ. 

ɺʦʥʠ ʧʨʦʭʦʜʷʪʴ ʧʦ-ʨʽʟʥʦʤʫ ʪʘ ʟʘ ʫʯʘʩʪ̔ ʨʽʟʥʠʭ ʬʝʨʤʝʥʪʽʚ. 

ʌʘʢʪʦʨʠ, ʷʢʽ ʨʝʛʫʣʶʶʪʴ ʤʝʪʘʙʦʣʽʟʤ ʫ ʞʠʨʦʚʽʡ 

ʪʢʘʥʠʥʽ, ʚʧʣʠʚʘʶʪʴ ʘʙʦ ʥʘ ʧʨʦʮʝʩʠ ʝʩʪʝʨʠʬʽʢʘʮʽʾ, ʘʙʦ ʥʘ 

ʣʽʧʦʣʽʟ ʽ ʚʽʜʧʦʚʽʜʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʫʣ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ ʫ ʢʨʦʚʽ. 

ɺʽʜ ʨʽʚʥʷ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʢʨʦʚʽ ʟʘʣʝʞʠʪʴ 

ʤʝʪʘʙʦʣʽʟʤ ʫ ʽʥʰʠʭ ʪʢʘʥʠʥʘʭ (ʧʝʯʽʥʢʘ, ʤô̫ ʟʠ). 

ʉʠʥʪʝʟ ʊɸɻ (ʝʩʪʝʨʠʬʽʢʘʮʽʷ) (ʨʠʩ. 5.14). 

ɼʣʷ ʩʠʥʪʝʟʫ ʊɸɻ ʫ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ ʥʝʦʙʭʽʜʥʽ 

ʜʚʘ ʩʫʙʩʪʨʘʪʠ ï ʘʮʠʣ-ʂʦɸ (ʘʢʪʠʚʦʚʘʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ) ʪʘ 

ʛʣʽʮʝʨʦʣ-3-ʬʦʩʬʘʪ. ɼʞʝʨʝʣʘ ʘʮʠʣ-ʂʦɸ: 

ï ʝʢʟʦʛʝʥʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ (ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʾʞʽ) ʪʘ 

ʝʥʜʦʛʝʥʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʷʢʽ ʚʠʚʽʣʴʥʷʶʪʴʩʷ ʟ ʭʽʣʦʤʽʢʨʦʥʽʚ 

ʽ ʃʇɼʅɻ ʚʽʜʧʦʚʽʜʥʦ ʧʽʜ ʜʽʻʶ ʣʽʧʦʧʨʦʪʝʾʥʣʽʧʘʟʠ; 

ï ʩʠʥʪʝʟ ʞʠʨʥʠʭ ʢʠʩʣʦʪ çde novoè ʟ ʘʮʝʪʠʣ-ʂʦɸ 

(ʧʝʨʝʚʘʞʥʦ ʧʘʣʴʤʽʪʠʥʦʚʦʾ); 

ï ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʷʢʽ 

ʚʠʚʽʣʴʥʷʶʪʴʩʷ ʧʽʜ ʯʘʩ ʣʽʧʦʣʽʟʫ. 

ɼʞʝʨʝʣʘ ʛʣʽʮʝʨʦʣ-3-ʬʦʩʬʘʪʫ: 

ï ʫ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ ʫʪʚʦʨʝʥʥʷ ʛʣʽʮʝʨʦʣ-3-ʬʦʩʬʘʪʫ 

ʟ ʛʣʽʮʝʨʦʣʫ ʥʝʤʦʞʣʠʚʝ ʯʝʨʝʟ ʥʠʟʴʢʫ ʘʢʪʠʚʥʽʩʪʴ 

ʛʣʽʮʝʨʦʣʢʽʥʘʟʠ; 

ï ʜ̒ʠʥʝ ʜʞʝʨʝʣʦ ʛʣʽʮʝʨʦʣ-3-ʬʦʩʬʘʪʫ ʚ ʞʠʨʦʚʽʡ 

ʪʢʘʥʠʥʽ ï ɼɸʌ (ʧʨʦʤʽʞʥʠʡ ʩʫʙʩʪʨʘʪ ʛʣʽʢʦʣʽʟʫ), ʷʢʠʡ ʧʽʜ 
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ʜʽʻʶ ʛʣʽʮʝʨʦʣ-3-ʬʦʩʬʘʪ-ʜʝʛʽʜʨʦʛʝʥʘʟʠ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ 

ʛʣʽʮʝʨʦʣ-3-ʬʦʩʬʘʪ. 

ʉʠʥʪʝʟ ʣʽʧʽʜʽʚ ʫ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʥʘʜʭʦʜʞʝʥʥʷ ʛʣʶʢʦʟʠ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʣʽʢʦʣʽʟʫ. 

 

 
ʈʠʩʫʥʦʢ 5.14 ï  ʉʭʝʤʘ ʤʝʪʘʙʦʣʽʟʤʫ ʚ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ: 

ʇʌʐ ï ʧʝʥʪʦʟʦʬʦʩʬʘʪʥʠʡ ʰʣʷʭ; ʎʃʂ ï ʮʠʢʣ ʣʠʤʦʥʥʦʾ 

ʢʠʩʣʦʪʠ; ɺɾʂ ï ʚʽʣʴʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ;  

ʊɸɻ ï ʪʨʠʘʮʠʣʛʣʽʮʝʨʦʣʠ; ʃʇɼʅɻ ï ʣʽʧʦʧʨʦʪʝʾʥʠ ʜʫʞʝ 

ʥʠʟʴʢʦʾ ʛʫʩʪʠʥʠ; ʃʇʃ ï ʣʽʧʦʧʨʦʪʝʾʥʣʽʧʘʟʘ 

 

ʃʽʧʦʣʽʟ ʊɸɻ (ʨʠʩ. 5.14) 

ʊɸɻ ʛʽʜʨʦʣʽʟʫʶʪʴʩʷ ʛʦʨʤʦʥʦʯʫʪʣʠʚʦʶ ʣʽʧʘʟʦʶ ʜʦ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʪʘ ʛʣʽʮʝʨʦʣʫ.  

ɻʣʽʮʝʨʦʣ ʧʨʘʢʪʠʯʥʦ ʥʝ ʫʪʠʣʽʟʫʻʪʴʩʷ ʚ ʞʠʨʦʚʽʡ 

ʪʢʘʥʠʥʽ, ʘ ʜʠʬʫʥʜʫʻ ʚ ʧʣʘʟʤʫ ʢʨʦʚʽ, ʟʚʽʜʢʠ ʥʘʜʭʦʜʠʪʴ ʫ 

ʧʝʯʽʥʢʫ, ʘʙʦ ʥʠʨʢʠ, ʚ ʷʢʠʭ ʽ ʤʝʪʘʙʦʣʽʟʫʻ.  
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ɺʽʣʴʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʣʽʧʦʣʽʟʫ, ʤʦʞʫʪʴ ʟʥʦʚʫ ʘʢʪʠʚʫʚʘʪʠʩʷ ʜʦ ʘʮʠʣ-ʂʦɸ ʪʘ 

ʨʝʝʩʪʝʨʠʬʽʢʫʚʘʪʠʩʷ ʛʣʽʮʝʨʦʣ-3-ʬʦʩʬʘʪʦʤ ʜʦ ʊɸɻ. 

ʌʦʨʤʫʻʪʴʩʷ ʮʠʢʣ ʣʽʧʦʣʽʟ ï ʨʝʝʩʪʝʨʠʬʽʢʘʮʽʷ. ʎʠʢʣ 

ʬʫʥʢʮʽʦʥʫʻ ʟʘ ʥʝʟʥʘʯʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥ ̫ ʛʣʶʢʦʟʠ, ʱʦ 

ʟʚʦʜʠʪʴ ʜʦ ʤʽʥʽʤʫʤʫ ʚʠʚʽʣʴʥʝʥʥʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʟ̔ ʜʝʧʦ. 

ɻʣʶʢʦʟʘ ʚ ʮʴʦʤʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ 

ʩʠʥʪʝʟ ʛʣʽʮʝʨʦʣ-3-ʬʦʩʬʘʪʫ. 

ɿʘ ʟʥʘʯʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥ ̫ʚ ʞʠʨʦʚʫ ʪʢʘʥʠʥʫ ʛʣʶʢʦʟʘ 

ʧʝʨʝʚʘʞʥʦ ʦʢʠʩʥʁ ʻʪʴʩʷ ʘʝʨʦʙʥʦ ʪʘ ʚ ʇʌʐ. ʇʨʦʤʽʞʥʽ 

ʧʨʦʜʫʢʪʠ ʦʢʠʩʥʝʥʥʷ ʛʣʶʢʦʟʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ  

ʩʠʥʪʝʟʫ ʜʦʚʛʦʣʘʥʮʶʛʦʚʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʷʢʽ ʡʜʫʪʴ ʥʘ 

ʫʪʚʦʨʝʥʥʷ ʊɸɻ.  

ʋ ʨʘʟʽ ʷʢʱʦ ʰʚʠʜʢʽʩʪʴ ʣʽʧʦʣʽʟʫ ʚʠʱʘ, ʥʽʞ 

ʰʚʠʜʢʽʩʪʴ ʨʝʝʩʪʝʨʠʬʽʢʘʮʽʾ, ʞʠʨʥʽ ʢʠʩʣʦʪʠ 

ʜʠʬʫʥʜʫʶʪʴ ʫ ʢʨʦʚ, ʜʝ ʾʭ ʨʽʚʝʥʴ ʧʽʜʚʠʱʫʻʪʴʩʷ.  

ʋ ʨʘʟʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʪʘ ʛʦʣʦʜʫʚʘʥʥ ̫ ʨʽʚʝʥʴ 

ʛʣʶʢʦʟʠ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʫ ʞʠʨʦʚʫ ʪʢʘʥʠʥʫ, ʨʽʟʢʦ 

ʟʤʝʥʰʫʻʪʴʩʷ. ɻʣʽʮʝʨʦʣ-3-ʬʦʩʬʘʪ ï ʥʝ ʫʪʚʦʨʶʻʪʴʩʷ ʽ ʷʢ 

ʥʘʩʣʽʜʦʢ, ʰʚʠʜʢʽʩʪʴ ʝʪʝʨʠʬʽʢʘʮʽʾ ʟʥʠʞʫʻʪʴʩʷ, ʘ ʰʚʠʜʢʽʩʪʴ 

ʣʽʧʦʣʽʟʫ, ʥʘʚʧʘʢʠ, ʧʽʜʚʠʱʫʻʪʴʩʷ. ɾʠʨʥʽ ʢʠʩʣʦʪʠ 

ʚʠʚʽʣʴʥʷʶʪʴʩʷ ʚ ʧʣʘʟʤʫ, ʜʝ ʢʦʥʮʝʥʪʨʘʮʽʷ ʾʭ ʧʽʜʚʠʱʫʻʪʴʩʷ.  

ɻʦʨʤʦʥʠ ʨʝʛʫʣʶʶʪʴ ʰʚʠʜʢʽʩʪʴ ʚʠʚʽʣʴʥʝʥʥʷ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ ʟ̔ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʯʝʨʝʟ ʚʧʣʠʚ ʥʘ ʣʽʧʦʣʽʟ, ʘʙʦ 

ʝʩʪʝʨʠʬʽʢʘʮʽʶ. 

ɻʦʨʤʦʥʠ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ ʰʚʠʜʢʽʩʪʴ 

ʝʩʪʝʨʠʬʽʢʘʮʽ ʾ
ɯʥʩʫʣʽʥ. ʆʩʥʦʚʥʘ ʜʽʷ ʽʥʩʫʣʽʥʫ ʚ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ 

ʧʦʣʷʛʘʻ ʚ:  

ï ʽʥʛʽʙʫʚʘʥʥʽ ʘʢʪʠʚʥʦʩʪʽ ʛʦʨʤʦʥʦʯʫʪʣʠʚʦʾ ʣʽʧʘʟʠ, ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʮʦɹʛʦ ʟʤʝʥʰʫʻʪʴʩʷ ʚʠʚʽʣʴʥʝʥʥʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽ 

ʛʣʽʮʝʨʦʣʫ ʟ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ; 

ï ʩʧʨʠʷʻ ʥʘʜʭʦʜʞʝʥʥʶ ʛʣʶʢʦʟʠ ʚ ʞʠʨʦʚʫ ʪʢʘʥʠʥʫ, 

ʷʢʘ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʘ ʜʦ ʡʦʛʦ ʜʽʾ; 
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ï ʧʽʜʚʠʱʫʻ ʘʝʨʦʙʥʝ ʦʢʠʩʥʝʥʥʷ ʛʣʶʢʦʟʠ ʪʘ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʾʾ ʧʦ ʇʌʐ, ʽ ʷʢ ʥʘʩʣʽʜʦʢ, ʧʽʜʩʠʣʶʻ ʣʽʧʦʛʝʥʝʟ 

ʽ ʩʠʥʪʝʟ ʊɸɻ, ʯʝʨʝʟ ʘʢʪʠʚʘʮʽʶ ʚʽʜʧʦʚʽʜʥʠʭ ʢʣʶʯʦʚʠʭ 

ʬʝʨʤʝʥʪʽʚ ï ʧʽʨʫʚʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ, ʘʮʝʪʠʣ-ʂʦɸ-

ʢʘʨʙʦʢʩʠʣʘʟʠ, ʛʣʽʮʝʨʦʣ-ʬʦʩʬʘʪ-ʘʮʠʣʪʨʘʥʩʬʝʨʘʟʠ. 

ʇʨʦʣʘʢʪʠʥ. ʁʦʛʦ ʜʽʷ ʧʦʜʽʙʥʘ ʜʦ ʽʥʩʫʣʽʥʫ. 

ɽʬʝʢʪʠʚʥʠʡ ʫ ʚʝʣʠʢʠʭ ʜʦʟʘʭ.  

ʇʨʦʩʪʘʛʣʘʥʜʠʥ ɽ1, ʥʽʢʦʪʠʥʦʚʘ ʢʠʩʣʦʪʘ: ʽʥʛʽʙʫʶʪʴ 

ʛʦʨʤʦʥʦʯʫʪʣʠʚʫ ʣʽʧʘʟʫ. 

ɻʦʨʤʦʥʠ, ʷʢʽ ʧʽʜʚʠʱʫʶʪʴ ʰʚʠʜʢʽʩʪʴ ʣʽʧʦʣʽʟʫ 
ɸʜʨʝʥʘʣʽʥ, ʥʦʨʘʜʨʝʥʘʣʽʥ, ʛʣʶʢʘʛʦʥ, 

ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʠʡ ʛʦʨʤʦʥ (ɸʂʊɻ), Ŭ- ʪʘ                             

ɓ-ʤʝʣʘʥʦʮʠʪʩʪʠʤʫʣʶʚʘʣʴʥʠʡ ʛʦʨʤʦʥ (ʄʉɻ), 

ʪʠʨʝʦʪʨʦʧʥʠʡ ʛʦʨʤʦʥ (ʊʊɻ), ʛʦʨʤʦʥ ʨʦʩʪʫ, ʚʘʟʦʧʨʝʩʠʥ,  

ʚʠʷʚʣʷʶʪʴ ʣʽʧʦʣʽʪʠʯʥʠʡ ʝʬʝʢʪ ʯʝʨʝʟ ʘʢʪʠʚʘʮʽʶ 

ʘʜʝʥʽʣʘʪʮʠʢʣʘʟʥʦʾ ʩʠʩʪʝʤʠ (ɸɼʎ-ʩʠʩʪʝʤʠ) ʪʘ ʛʦʨʤʦʥ-

ʯʫʪʣʠʚʦʾ ʣʽʧʘʟʠ. 

ʃʽʧʦʣʽʟ ʨʝʛʫʣʶʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʢʽʣʴʢʽʩʪʶ ʮɸʄʌ ʫ 

ʢʣʽʪʠʥʽ, ʪʦʤʫ ʬʘʢʪʦʨʠ, ʷʢʽ ʟʙʽʣʴʰʫʶʪʴ ʘʙʦ ʟʤʝʥʰʫʶʪʴ 

ʨʽʚʝʥʴ ʮʴʦʛʦ ʤʝʪʘʙʦʣʽʪʫ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʣʽʧʦʣʽʟ. ʊʘʢʽ 

ʽʥʛʽʙʽʪʦʨʠ ʬʦʩʬʦʜʝ̔ʩʪʝʨʘʟʠ, ʷʢ ʢʦʬʝʾʥ, ʪʝʦʬʽʣʽʥ ʘʢʪʠʚʫʶʪʴ 

ʣʽʧʦʣʽʟ, ʪʦʤʫ ʚʞʠʚʘʥʥʷ ʢʘʚʠ ʩʧʨʠʯʠʥʶʻ ʽʩʪʦʪʥʝ ʪʘ 

ʜʦʚʛʦʪʨʠʚʘʣʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʫ 

ʢʨʦʚʽ. 

ɻʣʶʢʦʢʦʨʪʠʢʦʾʜʠ, ʛʦʨʤʦʥʠ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ 
ʥʝ ʤʘʶʪʴ ʧʨʷʤʦʛʦ ʚʧʣʠʚʫ ʥʘ ʣʽʧʦʣʽʟ, ʘʣʝ ʜʽʶʪʴ ʷʢ ʬʘʢʪʦʨʠ, 

ʷʢʽ ʩʪʠʤʫʣʶʶʪʴ ʜʽʶ ʽʥʰʠʭ ʣʽʧʦʣʽʪʠʯʥʠʭ ʛʦʨʤʦʥʽʚ. 

ɯʥʩʫʣʽʥ ʜʽʻ ʷʢ ʘʥʪʘʛʦʥʽʩʪ ʛʦʨʤʦʥʽʚ ʣʽʧʦʣʽʟʫ. 

ɺʚʘʞʘʶʪʴ, ʱʦ ʦʩʥʦʚʦ  ʁ ʡʦʛʦ ʘʥʪʠʣʽʧʦʣʽʪʠʯʥʦʾ ʜʽʾ ʻ 

ʩʪʠʤʫʣʷʮʽʷ ʘʢʪʠʚʥʦʩʪʽ ʮʠʢʣʦ-3ô,5ô-ʥʫʢʣʝʦʪʠʜ-

ʬʦʩʬʦʜʝ̔ʩʪʝʨʘʟʠ, ʷʢʘ ʛʽʜʨʦʣʽʟʫʻ ʮɸʄʌ ʜʦ 5ô-ɸʄʌ. 

ʇʦʨʫʰʝʥʥʷ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ  

ʇʦʨʫʰʝʥʥʷ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟʘ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥ,ɹ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ, 
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ʛʽʧʦʪʠʨʝʦʟʫ, ʧʘʥʢʨʝʘʪʠʪʫ, ʥʝʬʨʦʪʠʯʥʦʛʦ ʩʠʥʜʨʦʤʫ, 

ʘʣʢʦʛʦʣʽʟʤʫ ʪʘ ʽʥʰʠʭ.  

1 ɻʽʧʝʨʣʽʧʦʧʨʦʪʝʾʥʝʤʽʾ ï ʤʝʪʘʙʦʣʽʯʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʦʚô̫ ʟʘʥʽ ʟ ʥʘʢʦʧʠʯʝʥʥʷʤ ʫ ʢʨʦʚʽ ʣʽʧʽʜʽʚ ʽ 

ʧʝʚʥʠʭ ʢʣʘʩʽʚ ʣʽʧʦʧʨʦʪʝʥʽʚ. ɿʘ ʧʦʭʦʜʞʝʥʥʷʤ ʨʦʟʨʽʟʥʷʶʪʴ: 

ï ʧʝʨʚʠʥʥʽ (ʩʧʘʜʢʦʚʽ), ʟʫʤʦʚʣʝʥʽ ʛʝʥʝʪʠʯʥʠʤʠ 

ʜʝʬʝʢʪʘʤʠ ʚ ʩʠʥʪʝʟʽ ʬʝʨʤʝʥʪʽʚ ʦʙʤʽʥʫ ʣʽʧʽʜʽʚ ʘʙʦ 

ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʙʽʣʢʽʚ, ï ʘʧʦʧʨʦʪʝʾʥʽʚ, ʨʝʮʝʧʪʦʨʽʚ ʜʦ 

ʘʧʦʙʽʣʢʽʚ ʪʘ ʣʽʧʦʧʨʦʪʝʾʥʽʚ; 

ï ʚʪʦʨʠʥʥʽ (ʥʘʙʫʪʽ) ï ʨʦʟʚʠʚʘʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ 

ʧʝʨʚʠʥʥʠʭ ʭʚʦʨʦʙ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ (ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʧʝʯʽʥʢʠ, ʥʠʨʦʢ, ʝʥʜʦʢʨʠʥʥʠʭ ʟʘʣʦʟ). 

2 ɸʪʝʨʦʩʢʣʝʨʦʟ ï ʭʚʦʨʦʙʘ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʛʽʧʝʨʭʦʣʝʩʪʝʨʦʣʝʤʽʾ, ʩʧʨʠʯʠʥʝʥʽʡ ʛʝʥʝʪʠʯʥʠʤʠ, 

ʜʽʻʪʘʨʥʠʤʠ, ʝʥʜʦʢʨʠʥʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɼʦ ʬʘʢʪʦʨʽʚ, ʷʢʽ 

ʧʽʜʚʠʱʫʶʪʴ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʘʪʝʨʦʩʢʣʝʨʦʟʫ, ʚʽʜʥʦʩʷʪʴ 

ʘʜʠʥʘʤʽ,ʁ ʜʽʘʙʝʪ, ʦʞʠʨʽʥʥʷ, ʧʘʣʽʥʥʷ, ʛʽʧʝʨʪʦʥʽ,ʁ ʩʪʨʝʩʦʚʽ 

ʩʪʘʥʠ, ʩʧʘʜʢʦʚʽʩʪʴ. 

ʆʩʥʦʚʥʠʤ ʧʨʦʷʚʦʤ ʭʚʦʨʦʙʠ ʻ ʚʽʜʢʣʘʜʝʥʥʷ ʥʘ 

ʩʪʽʥʢʘʭ ʩʫʜʠʥ çʙʣʷʰʦʢè, ʷʢʽ ʫʪʚʦʨʝʥʽ ʭʦʣʝʩʪʝʨʦʣʦʤ ʽ ʡʦʛʦ 

ʝʬʽʨʘʤʠ. ɸʪʝʨʦʩʢʣʝʨʦʪʠʯʥʽ ʙʣʷʰʢʠ ʩʧʨʠʯʠʥʷʶʪʴ ʟʚʫʞʝʥʥʷ 

ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ, ʧʦʩʠʣʝʥʝ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʚ ʜʽʣʷʥʢʘʭ ʾʭ 

ʣʦʢʘʣʽʟʘʮʽʾ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʦʨʛʘʥʽʚ ʽ ʪʢʘʥʠʥ. ʅʘʩʣʽʜʢʦʤ ʘʪʝʨʦʩʢʣʝʨʦʟʫ ʻ 

ʨʦʟʚʠʪʦʢ ʽʰʝʤʽʯʥʦʾ ʭʚʦʨʦʙʠ ʩʝʨʮʷ, ʽʥʬʘʨʢʪʽʚ, ʽʥʩʫʣʴʪʽʚ, ʷʢʽ 

ʻ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʩʤʝʨʪʥʦʩʪʽ ʣʶʜʝʡ. 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ  ʃʇʅɻ (ʘʪʝʨʦʛʝʥʥʠʭ) ʜʦ ʃʇɺɻ 

(ʘʥʪʠʘʪʝʨʦʛʝʥʥʠʭ) ʻ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ 

ʘʪʝʨʦʩʢʣʝʨʦʟʫ. ɿʙʽʣʴʰʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ  ʃʇʅɻ / ʃʇɺɻ 

ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʘʪʝʨʦʩʢʣʝʨʦʟʫ. ʆʩʥʦʚʦ  ʁ

ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ  ̒ʟʥʠʞʝʥʥʷ 

ʨʽʚʥʷ ʭʦʣʝʩʪʝʨʦʣʫ ʟʘ ʨʘʭʫʥʦʢ ʚʧʣʠʚʫ ʥʘ ʨʽʟʥʽ ʩʪʦʨʦʥʠ 

ʤʝʪʘʙʦʣʽʟʤʫ ʩʪʝʨʦʣʫ.  
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3 ʆʞʠʨʽʥʥʷ ï ʩʭʠʣʴʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʜʦ ʥʘʜʤʽʨʥʦʛʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʪʨʠʘʮʠʣʛʣʽʮʝʨʦʣʽʚ ʫ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ. 

ʇʨʠʯʠʥʠ ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʷ:  

ï ʧʝʨʝʚʠʱʝʥʥʷ ʥʘʜʭʦʜʞʝʥʥʷ ʪʘ ʙʽʦʩʠʥʪʝʟʫ 

ʥʝʡʪʨʘʣʴʥʠʭ ʞʠʨʽʚ ʫ ʪʢʘʥʠʥʘʭ ʥʘʜ ʝʥʝʨʛʝʪʠʯʥʠʤʠ 

ʧʦʪʨʝʙʘʤʠ ʦʨʛʘʥʽʟʤʫ; 

ï ʥʘʜʤʽʨʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʦʨʛʘʥʽʟʤ ʚʫʛʣʝʚʦʜʽʚ, 

ʙʽʣʢʽʚ, ʢʘʪʘʙʦʣʽʟʤ ʷʢʠʭ ʧʦʩʪʘʯʘʻ ʧʨʦʤʽʞʥʽ ʤʝʪʘʙʦʣʽʪʠ ʜʣʷ 

ʣʽʪʦʛʝʥʝʟʫ (ʘʮʝʪʠʣ-ʂʦɸ, ʅɸɼʌʅ2, ɼɸʌ), ʦʩʦʙʣʠʚʦ ʚ 

ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʦʾ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ; 

ï ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʝ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʬʝʨʤʝʥʪʥʠʭ ʩʠʩʪʝʤ ʣʽʧʦʛʝʥʝʟʫ; 

ï ʧʦʨʫʰʝʥʥʷ ʝʥʜʦʢʨʠʥʥʦʛʦ ʢʦʥʪʨʦʣʶ ʣʽʧʽʜʥʦʛʦ 

ʦʙʤʽʥʫ. 

4 ɾʠʨʦʚʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʧʝʯʽʥʢʠ ï ʧʝʨʝʧʦʚʥʝʥʥʷ 

ʢʣʽʪʠʥ ʧʝʯʽʥʢʠ ʞʠʨʦʤ, ʷʢʠʡ ʥʝ ʨʦʟʱʝʧʣʶʻʪʴʩʷ, ʥʝ 

ʦʢʠʩʥʶʻʪʴʩʷ ʽ ʥʝ ʚʠʚʦʜʠʪʴʩʷ. ʇʨʦʮʝʩ ʤʦʞʝ ʙʫʪʠ ʟʚʦʨʦʪʥʠʤ 

ʜʦ ʧʝʚʥʦʾ ʤʝʞʽ. ʉʧʦʯʘʪʢʫ ʞʠʨ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʢʨʘʧʝʣʴ, ʟʛʦʜʦʤ ʧʝʨʝʧʦʚʥʝʥʽ ʞʠʨʦʤ ʢʣʽʪʠʥʠ ʨʫʡʥʫʶʪʴʩʷ ʽ 

ʫʪʚʦʨʶʶʪʴʩʷ ʞʠʨʦʚʽ ʢʽʩʪʠ. ʈʦʟʚʠʪʦʢ ʞʠʨʦʚʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ 

ʧʝʯʽʥʢʠ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʪʘʢ: 

ï ʘʣʽʤʝʥʪʘʨʥʘ ʞʠʨʦʚʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ï ʧʽʜ ʯʘʩ  

ʥʘʜʣʠʰʢʦʚʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʦʨʛʘʥʽʟʤ ʞʠʨʽʚ ʟ ʾʞʝʶ; 

ï ʥʘʜʣʠʰʢʦʚʝ ʥʘʜʭʦʜʞʝʥʥʷ ʫ ʧʝʯʽʥʢʫ ʊɸɻ ʘʙʦ 
ʚʠʠɦʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ. ʆʩʪʘʥʥʽ ʟʥʦʚʫ ʨʝʩʠʥʪʝʟʫʶʪʴʩʷ ʜʦ 

ʪʨʠʘʮʠʣʛʣʽʮʝʨʦʣʽʚ. ɼʦ ʬʘʢʪʦʨʽʚ, ʱʦ ʩʧʨʠʯʠʥʶʶʪʴ ʪʘʢʫ 

ʽʥʬʽʣʴʪʨʘʮʽʶ, ʚʽʜʥʦʩʪ̫ʴ ʩʪʽʡʢʝ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʛʣʽʢʦʛʝʥʫ 

ʚ ʧʝʯʽʥʮʽ, ʷʢʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʦʙʽʣʽʟʘʮʽʾ ʣʽʧʽʜʽʚ ʽʟ ʜʝʧʦ 

(ʩʪʘʥʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʩʝʢʨʝʮʽʻʶ 

ʘʜʨʝʥʘʣʽʥʫ, ʩʦʤʘʪʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʫ, ʚʠʨʘʞʝʥʠʡ 

ʪʠʨʝʦʪʦʢʩʠʢʦʟ, ʭʨʦʥʽʯʥʽ ʽʥʬʝʢʮʽʾ, ʛʦʣʦʜʫʚʘʥʥʷ, ʭʘʨʯʦʚʘ ʪʘ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʘ ʽʥʪʦʢʩʠʢʘʮʽʷ ʪʘ ʽʥ.). ʇʨʠʯʠʥʦʶ ʪʘʢʦʛʦ 

ʧʦʨʫʰʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʥʝʜʦʩʪʘʪʥʻ ʥʘʜʭʦʜʞʝʥʥʷ ʟ ʾʞʝʶ ʘʙʦ 

ʧʦʨʫʰʝʥʥʷ ʝʥʜʦʛʝʥʥʦʛʦ ʫʪʚʦʨʝʥʥʷ ʣʽʧʦʪʨʦʧʥʠʭ 



 

128 

 

ʬʘʢʪʦʨʽʚ. ʄʝʭʘʥʽʟʤ ʜʽʾ ʮʠʭ ʬʘʢʪʦʨʽʚ ʧʦʣʷʛʘʻ ʚ ʩʪʠʤʫʣʷʮʽʾ 

ʩʠʥʪʝʟʫ ʬʦʩʬʦʣʽʧʽʜʽʚ, ʫʪʚʦʨʝʥʥʷ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʽ ʪʠʤ ʩʘʤʠʤ 

ʚʠʚʝʜʝʥʥʽ ʊɸɻ ʟ ʧʝʯʽʥʢʠ. ɼʦ ʣʽʧʦʪʨʦʧʥʠʭ ʬʘʢʪʦʨʽʚ 

ʚʽʜʥʦʩʷʪʴ:  

1 ʉʪʨʫʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ ʬʦʩʬʦʣʽʧʽʜʽʚ: 

ʧʦʣʽʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʽʥʦʟʠʪʦʣ, ʩʝʨʠʥ, ʭʦʣʽʥ, 

ʝʪʘʥʦʣʘʤʽʥ.  

2 ʄʝʪʽʦʥʽʥ ï ʜʦʥʦʨ ʤʝʪʠʣʴʥʠʭ ʛʨʫʧ, ʦʪʨʠʤʘʥʠʭ ʚ 

ʦʙʤʽʥʽ ʩʝʨʠʥʫ ʽ ʛʣʽʮʠʥʫ, ʜʣʷ ʩʠʥʪʝʟʫ ʭʦʣʽʥʫ ʪʘ 

ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ.  

3 ɺʽʪʘʤʽʥʠ: ʧʽʨʠʜʦʢʩʠʥ (ɺ6), ʮʽʘʥʦʢʦʙʘʣʘʤʽʥ (ɺ12) ʽ 

ʬʦʣʽʻʚʘ ʢʠʩʣʦʪʘ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʫʪʚʦʨʝʥʥʽ ʘʢʪʠʚʥʦʾ 

ʬʦʨʤʠ ʤʝʪʽʦʥʽʥʫ, ʽ, ʦʪʞʝ, ʚ ʩʠʥʪʝʟʽ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ. 

5 ʎʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʧʝʨʚʠʥʥʦ ʧʦʚô̫ ʟʘʥʠʡ ʟ̔ 

ʧʦʨʫʰʝʥʥʷʤ ʦʙʤʽʥʫ ʚʫʛʣʝʚʦʜʽʚ, ʘʣʝ ʝʬʝʢʪʠ ʽʥʩʫʣʽʥʫ 

ʧʦʰʠʨʶʶʪʴʩʷ ʪʘʢʦʞ ʥʘ ʤʝʪʘʙʦʣʽʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʣʽʧʽʜʽʚ ʽ 

ʘʤʽʥʦʢʠʩʣʦʪ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʟʘ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʛʣʠʙʦʢʽ ʧʦʨʫʰʝʥʥʷ ʥʝ ʣʠʰʝ ʦʙʤʽʥʫ 

ʚʫʛʣʝʚʦʜʽʚ, ʘ ʡ ʣʽʧʽʜʽʚ: 

ï ʞʠʨʦʚʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʧʝʯʽʥʢʠ ï ʷʢ ʨʝʟʫʣʴʪʘʪ 

ʧʦʩʪʽʡʥʦʛʦ ʨʫʭʫ ʣʽʧʽʜʽʚ ʟ̔ ʧʝʨʠʬʝʨʠʯʥʠʭ ʜʝʧʦ ʜʦ ʧʝʯʽʥʢʠ 

ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʷʢ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʧʘʣʠʚʘ. ɯʥʰʦʶ 

ʧʨʠʯʠʥʦʶ ʤʦʞʝ ʙʫʪʠ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʝʥʜʦʛʝʥʥʦʛʦ 

ʣʽʧʦʪʨʦʧʥʦʛʦ ʬʘʢʪʦʨʫ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ï ʣʽʧʦʢʘʾʥʫ; 

ï ʛʽʧʝʨʪʨʠʛʣʽʮʝʨʠʜʝʤʽʷ ï ʷʢ ʨʝʟʫʣʴʪʘʪ ʘʢʪʠʚʘʮʽʾ 

ʩʠʥʪʝʟʫ ʃʇɼʅɻ. ʇʨʠʯʠʥʦʶ ʪʘʢʦʾ ʘʢʪʠʚʘʮʽʾ ʻ ʧʦʩʪʽʡʥʝ 

ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʧʝʯʽʥʢʫ ʥʝʝʩʪʝʨʠʬʽʢʦʚʘʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ 

ï ʩʫʙʩʪʨʘʪʽʚ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʊɸɻ;  

ï ʘʢʪʠʚʘʮʽʷ ʩʠʥʪʝʟʫ ʢʝʪʦʥʦʚʠʭ ʪʽʣ ï ʷʢ ʨʝʟʫʣʴʪʘʪ 

ʧʨʠʩʢʦʨʝʥʦʛʦ ʢʘʪʘʙʦʣʽʟʤʫ ʣʽʧʽʜʽʚ ʽ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʫʛʣʝʚʦʜʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʠʥʪʝʟʫ ʪʘʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʢʝʪʦʥʦʚʠʭ ʪʽʣ, ʱʦ ʧʦʟʘʧʝʯʽʥʢʦʚʽ ʪʢʘʥʠʥʠ ʥʝ 

ʩʧʨʘʚʣʷʶʪʴʩʷ ʟ ʾʭ ʫʪʠʣʽʟʘʮʽʻʶ;  
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ï ʢʝʪʦʘʮʠʜʦʟ ï ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʢʨʦʚʽ ʩʧʦʣʫʢ, ʷʢʽ 

ʤʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʢʠʩʣʦʪ, ʟʥʠʞʫʻ ʾʾ ʨʅ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʨʫʰʝʥʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʫʬʝʨʥʠʭ ʩʠʩʪʝʤ, ʷʢ ʥʘʩʣʽʜʦʢ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʤʝʪʘʙʦʣʽʯʥʠʡ ʘʮʠʜʦʟ; 

ï ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʦʣʝʩʪʝʨʦʣʫ ʃʇɺʑ, ʱʦ 
ʻ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʘʪʝʨʦʩʢʣʝʨʦʟʫ ʟʘ ʮʫʢʨʦʚʦʛʦ 

ʜʽʘʙʝʪʫ. 
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6 ʄɽʊɸɹʆʃɯɿʄ ɸʄɯʅʆʂʀʉʃʆʊ 

 

 

6.1 ɿʘʛʘʣʴʥʽ ʰʣʷʭʠ ʤʝʪʘʙʦʣʽʟʤʫ ʘʤʽʥʦʢʠʩʣʦʪ 

 

ɺ ʦʨʛʘʥʘʭ ʽ ʪʢʘʥʠʥʘʭ ʟʥʘʭʦʜʠʪʴʩʷ ʥʝʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʚʽʣʴʥʠʭ ɸʂ. ʇʽʩʣʷ ʚʩʤʦʢʪʫʚʘʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪʠ 

ʧʦʪʨʘʧʣʷʶʪʴ ʯʝʨʝʟ ʧʦʨʪʘʣʴʥʫ ʩʠʩʪʝʤʫ ʚ ʧʝʯʽʥʢʫ, ʷʢʘ ʻ 

ʛʦʣʦʚʥʠʤ ʦʨʛʘʥʦʤ ʦʙʤʽʥʫ ʘʤʽʥʦʢʠʩʣʦʪ ʚ ʦʨʛʘʥʽʟʤʽ. 

ʇʝʨʠʬʝʨʠʯʥʽ ʪʢʘʥʠʥʠ ʟ ʨʽʟʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʦʛʣʠʥʘʶʪʴ 

ʮʠʨʢʫʣʶʶʯʽ ʚ ʢʨʦʚʽ ʘʤʽʥʦʢʠʩʣʦʪʠ. ʋ ʢʣʽʪʠʥʘʭ ʧʦʩʪʽʡʥʦ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʧʝʚʥʠʡ ʩʪʘʮʽʦʥʘʨʥʠʡ ʨʽʚʝʥʴ ʘʤʽʥʦʢʠʩʣʦʪ ï 

ʬʦʥʜ (ʧʫʣ) ʚʽʣʴʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ. ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ 

ʰʣʷʭʠ ʫʪʚʦʨʝʥʥʷ ʢʣʽʪʠʥʥʦʛʦ ʧʫʣʫ ʘʤʽʥʦʢʠʩʣʦʪ (ʜʠʚ. 

ʨʠʩ. 6.1). 

 

 
ʈʠʩʫʥʦʢ 6.1 ï ʐʣ̫ ʭʠ ʫʪʚʦʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʫʣʫ 

ʚʽʣʴʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ 
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1 ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪ ʽʟ ʧʦʟʘʢʣʽʪʠʥʥʦʾ 

ʨʽʜʠʥʠ ï ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʷʢʽ ʚʩʤʦʢʪʫʶʪʴʩʷ 

ʚ ʢʠʰʢʽʚʥʠʢʫ ʧʽʩʣʷ ʛʽʜʨʦʣʽʟʫ ʭʘʨʯʦʚʠʭ ʙʽʣʢʽʚ. 

2 ʉʠʥʪʝʟʫʚʘʥʥʷ ʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ï ʫ ʢʣʽʪʠʥʽ ʽʟ 

ʧʨʦʤʽʞʥʠʭ ʧʨʦʜʫʢʪʽʚ ʦʢʠʩʥʝʥʥʷ ʛʣʶʢʦʟʠ ʪʘ ʮʠʢʣʫ 

ʣʠʤʦʥʥʦʾ ʢʠʩʣʦʪʠ ʤʦʞʫʪʴ ʩʠʥʪʝʟʫʚʘʪʠʩʷ ʘʤʽʥʦʢʠʩʣʦʪʠ. ɼʦ 

ʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʚʽʜʥʦʩʷʪʴ: ʘʣʘʥʽʥ, ʘʩʧʘʨʘʛʽʥʦʚʫ 

ʢʠʩʣʦʪʫ, ʘʩʧʘʨʘʛʽʥ, ʛʣʫʪʘʤʽʥʦʚʫ ʢʠʩʣʦʪʫ, ʛʣʫʪʘʤʽʥ, ʧʨʦʣʽʥ, 

ʛʣʽʮʠʥ, ʩʝʨʠʥ. 

3 ɺʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʡ ʛʽʜʨʦʣʽʟ ʙʽʣʢʽʚ ï ʮʝ 

ʦʩʥʦʚʥʠʡ ʰʣʷʭ ʥʘʜʭʦʜʞʝʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪ. ɻʽʜʨʦʣʽʪʠʯʥʝ 

ʨʦʟʱʝʧʣʝʥʥʷ ʪʢʘʥʠʥʥʠʭ ʙʽʣʢʽʚ ʢʘʪʘʣʽʟʫʶʪʴ ʣʽʟʦʩʦʤʘʣʴʥʽ 

ʧʨʦʪʝʘʟʠ. ʇʽʜ ʯʘʩ ʛʦʣʦʜʫʚʘʥʥ,̫ ʚ ʨʘʟʽ ʦʥʢʦʣʦʛʽʯʥʠʭ ʪʘ 

ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʮʝʡ ʧʨʦʮʝʩ ʧʦʩʠʣʶʻʪʴʩʷ. 

ʊʢʘʥʠʥʥʽ ʙʽʣʢʠ ʛʽʜʨʦʣʽʟʫʶʪʴʩʷ ʧʨʦʪʝʦʣʽʪʠʯʥʠʤʠ 

ʬʝʨʤʝʥʪʘʤʠ-ʢʘʪʝʧʩʠʥʘʤʠ (ʧʝʧʪʠʜʛʽʜʨʦʣʘʟʘʤʠ), ʷʢʽ 

ʣʦʢʘʣʽʟʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʚ ʣʽʟʦʩʦʤʘʭ ʢʣʽʪʠʥ.  

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʽʣʴʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʚ ʦʨʛʘʥʽʟʤʽ 

ʣʶʜʠʥʠ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 30 ʛ (ʧʽʜ ʯʘʩ ʪʨʘʚʣʝʥʥʷ ʚʤʽʩʪ ʾʭ 

ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ). ɸʤʽʥʦʢʠʩʣʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʪʘʢʠʭ 

ʥʘʧʨʷʤʢʘʭ, ʷʢ (ʨʠʩ. 6.1): 

1 ʉʠʥʪʝʟ ʙʽʣʢʽʚ ʽ ʧʝʧʪʠʜʽʚ ï ʮʝ ʦʩʥʦʚʥʠʡ ʰʣʷʭ 

ʩʧʦʞʠʚʘʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪ ï 75ï80 % ʘʤʽʥʦʢʠʩʣʦʪ ʢʣʽʪʠʥʠ 

ʡʜʝ ʥʘ ʾʭ ʩʠʥʪʝʟ. 

2 ʉʠʥʪʝʟ ʥʝʙʽʣʢʦʚʠʭ ʘʟʦʪʦʚʤʽʩʥʠʭ ʩʧʦʣʫʢ: 

ʧʫʨʠʥʦʚʠʭ ʪʘ ʧʽʨʠʤʽʜʠʥʦʚʠʭ ʥʫʢʣʝʦʪʠʜʽʚ, ʧʦʨʬʽʨʠʥʽʚ, 

ʭʦʣʽʥʫ, ʢʨʝʘʪʠʥʫ,  ʤʝʣʘʥʽʥʫ, ʜʝʷʢʠʭ ʚʽʪʘʤʽʥʽʚ ʪʘ 

ʢʦʬʝʨʤʝʥʪʽʚ (ʅɸɼ, ʂʦɸ, ʬʦʣʽʻʚʘ ʢʠʩʣʦʪʘ), ʙʽʦʛʝʥʥʠʭ 

ʘʤʽʥʽʚ (ʛʽʩʪʘʤʽʥ, ʩʝʨʦʪʦʥʽʥ), ʛʦʨʤʦʥʽʚ (ʘʜʨʝʥʘʣʽʥ, ʪʠʨʦʢʩʠʥ, 

ʪʨʠʡʦʜʪʠʨʦʥʽʥ), ʤʝʜʽʘʪʦʨʽʚ (ʥʦʨʘʜʨʝʥʘʣʽʥ, ʘʮʝʪʠʣʭʦʣʽʥ, 

ɻɸʄʂ). 

3 ʉʠʥʪʝʟ ʛʣʶʢʦʟʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʫʛʣʝʮʝʚʠʭ 

ʩʢʝʣʝʪʽʚ ʛʣʽʢʦʛʝʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ (ʛʣʶʢʦʥʝʦʛʝʥʝʟ). 
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4 ʉʠʥʪʝʟ ʣʽʧʽʜʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʮʝʪʠʣʴʥʠʭ 

ʟʘʣʠʰʢʽʚ ʚʫʛʣʝʮʝʚʠʭ ʩʢʝʣʝʪʽʚ ʢʝʪʦʛʝʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ. 

5 ʆʢʠʩʥʝʥʥʷ ʜʦ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʦʙʤʽʥʫ (ʉʆ2, 

ʅ2ʆ, NH3) ï ʮʝ ʦʜʠʥ ʽʟ ʰʣʷʭʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʣʽʪʠʥʠ 

ʝʥʝʨʛʽʻʶ ï ʜʦ 10 % ʟʘʛʘʣʴʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʪʨʝʙ. ɺʩʽ 

ʘʤʽʥʦʢʠʩʣʦʪʠ, ʷʢʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʠʥʪʝʟʽ ʙʽʣʢʽʚ ʪʘ 

ʽʥʰʠʭ ʬʽʟʽʦʣʦʛʽʯʥʦ ʚʘʞʣʠʚʠʭ ʩʧʦʣʫʢ, ʧʽʜʜʘʶʪʴʩʷ 

ʨʦʟʱʝʧʣʝʥʥʶ. 

ʉʠʥʪʝʟ ʽ ʨʦʟʧʘʜ ʙʽʣʢʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʟ ʨʽʟʥʦʶ ʰʚʠʜʢʽʩʪʶ. ʊʘʢ, ʫ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ 

ʤʘʩʦʶ 70 ʢʛ ʟʘ ʜʦʙʫ ʩʠʥʪʝʟʫʻʪʴʩʷ ʽ ʨʦʟʧʘʜʘʻʪʴʩʷ ʙʣʠʟʴʢʦ 

400 ʛ ʙʽʣʢʘ. ʎʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ 

ʦʥʦʚʣʝʥʥʷ ʙʽʣʢʽʚ ʪʽʣʘ. ɿʘʛʘʣʦʤ ʧʝʨʽʦʜ ʨʦʟʧʘʜʫ ʚʩʽʭ ʙʽʣʢʽʚ 

ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʩʪʘʥʦʚʠʪʴ 80 ʜʽʙ. ʅʝʟʚʦʨʦʪʥʦ 

ʨʦʟʧʘʜʘʻʪʴʩʷ ʯʝʪʚʝʨʪʘ ʯʘʩʪʠʥʘ ʙʽʣʢʦʚʠʭ ʘʤʽʥʦʢʠʩʣʦʪ 

(ʙʣʠʟʴʢʦ 100 ʛ). ʆʯʝʚʠʜʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʩʫʤʘʨʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʙʽʣʢʽʚ ʧʨʠ ʨʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʯʠ ʚ ʧʨʦʮʝʩʽ ʦʜʫʞʘʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʭʘʨʯʦʚʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʪʘ 

ʝʥʜʦʛʝʥʥʦʛʦ ʩʠʥʪʝʟʫ ï ʩʠʥʪʝʟʫ ʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ. 

ɯʩʥʫʶʪʴ ʟʘʛʘʣʴʥʽ ʪʘ ʩʧʝʮʠʬʽʯʥʽ ʰʣʷʭʠ ʤʝʪʘʙʦʣʽʟʤʫ 

ʘʤʽʥʦʢʠʩʣʦʪ. ɼʦ ʟʘʛʘʣʴʥʠʭ ʰʣʷʭʽʚ ʧʨʦʤʽʞʥʦʛʦ ʢʘʪʘʙʦʣʽʟʤʫ 

ʘʤʽʥʦʢʠʩʣʦʪ ʚʽʜʥʦʩʷʪʴʩʷ: 

1) ʪʨʘʥʩʘʤʽʥʫʚʘʥʥʷ; 

2) ʜʝʟʘʤʽʥʫʚʘʥʥʷ; 

3) ʜʝʢʘʨʙʦʢʩʠʣʶʚʘʥʥʷ. 

ʊʨʘʥʩʘʤʽʥʫʚʘʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪ ï ʦʩʥʦʚʥʠʡ ʰʣʷʭ 

ʜʝʟʘʤʽʥʫʚʘʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪ, ʷʢʠʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟ 

ʫʪʚʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ NH3. ʎʝ ʟʚʦʨʦʪʥʠʡ ʧʨʦʮʝʩ ʧʝʨʝʥʝʩʝʥʥʷ 

NH2-ʛʨʫʧʠ ʟ ʘʤʽʥʦʢʠʩʣʦʪʠ ʥʘ Ŭ-ʢʝʪʦʢʠʩʣʦʪʫ ʟʘ ʫʯʘʩʪʽ 

ʇɸʃʌ (ʚʽʪ. ɺ6) ʪʘ ʬʝʨʤʝʥʪʽʚ ʪʨʘʥʩʘʤʽʥʘʟ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʥʦʚʦʾ ʘʤʽʥʦʢʠʩʣʦʪʽ ʪʘ ʥʦʚʦʾ Ŭ-ʢʝʪʦʢʠʩʣʦʪʠ.  

ɸʢʮʝʧʪʦʨʘʤʠ NH2-ʛʨʫʧʠ  ̒ ʘʣʴʬʘ-ʢʝʪʦʛʣʫʪʘʨʘʪ 

(ʯʘʩʪʽʰʝ), ʧʽʨʫʚʘʪ ʪʘ ʦʢʩʘʣʦʘʮʝʪʘʪ. ʋ ʪʨʘʥʩʘʤʽʥʫʚʘʥʥʽ 
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ʤʦʞʫʪʴ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫʩʽ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʢʨʽʤ ʪʨʝʦʥʽʥʫ, 

ʣʽʟʠʥʫ, ʧʨʦʣʽʥʫ ʪʘ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ. 

ʈʝʘʢʮʽʷ ʪʨʘʥʩʘʤʽʥʫʚʘʥʥʷ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʤʘʻ 

ʪʘʢʠʡ ʚʠʛʣʷʜ: 

 

ʌʝʨʤʝʥʪʠ, ʱʦ ʢʘʪʘʣʽʟʫʶʪʴ ʨʝʘʢʮʽʾ ʮʴʦʛʦ ʪʠʧʫ, 

ʥʘʟʠʚʘʶʪʴʩʷ ʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʘʤʠ (ʪʨʘʥʩʘʤʽʥʘʟʘʤʠ). ɺ 

ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʬʫʥʢʮʽʦʥʫʶʪʴ ʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ                    

L-ʘʤʽʥʦʢʠʩʣʦʪ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ ï 

ɸʣɸʊ (ʘʣʘʥʽʥʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʘ), ɸʩɸʊ 

(ʘʩʧʘʨʪʘʪʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʘ), ʪʠʨʦʟʠʥʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʘ. 

ʈʝʘʢʮʽʷ, ʷʢʫ ʢʘʪʘʣʽʟʫʻ ʬʝʨʤʝʥʪ ɸʣɸʊ, ʧʦʜʘʥʘ 

ʥʠʞʯʝ: 

 

         ʉʆʆʅ          ʉʆʆʅ                           Cʆʆʅ              ʉʆʆʅ    

         ƅ                  ƅ           ɸʣɸʊ     ƅ                       ƅ   

      ʅʉNH2    +     C = O        Ú       C = O       +    HCNH2  

         ƅ                  ƅ                          ƅ                        ƅ        

        CH3              CH2                      CH3                    CH2      

       ɸʣʘ                ƅ                        ʇɺʂ                   ƅ    

                              CH2                                                CH2 

                              ƅ                                                    ƅ          

                              COOH                                            COOH 

                             a-ʢʝʪʦʛʣʫʪʘʨʘʪ                             ʛʣʫ 
 

ʈʝʘʢʮʽʶ, ʷʢʫ ʢʘʪʘʣʽʟʫʻ ʬʝʨʤʝʥʪ ɸʩɸʊ, ʩʭʝʤʘʪʠʯʥʦ 

ʤʦʞʥʘ ʟʦʙʨʘʟʠʪʠ ʪʘʢ: 

ɸʩʧ +  a-ʢʝʪʦʛʣʫʪʘʨʘʪ   Ú  ʆʢʩʘʣʦʘʮʝʪʘʪ + ɻʣʫ. 

ʂʦʬʝʨʤʝʥʪ ʪʨʘʥʩʘʤʽʥʘʟ ï ʧʽʨʠʜʦʢʩʘʣʴʬʦʩʬʘʪ (ɺ6) ï 

ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʘʢʪʠʚʥʦʛʦ ʮʝʥʪʨʫ ʬʝʨʤʝʥʪʫ. ʋ ʧʨʦʮʝʩʽ 
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ʪʨʘʥʩʘʤʽʥʫʚʘʥʥʷ ʢʦʬʝʨʤʝʥʪ ʚʠʢʦʥʫʻ ʨʦʣʴ ʧʝʨʝʥʦʩʥʠʢʘ 

ʘʤʽʥʦʛʨʫʧʠ, ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʟʘʻʤʦʧʝʨʝʪʚʦʨʝʥʥʷ ʜʚʦʭ 

ʢʦʬʝʨʤʝʥʪʥʠʭ ʬʦʨʤ ʇɸʃʌ(ʧʽʨʠʜʦʢʩʘʣʴ-5-ʬ) ʽ ʇɸʄʌ 

(ʧʽʨʠʜʦʢʩʘʤʽʥ-5-ʬ): 

 

+NH2-ʛʨʫʧʘ  

ʇɸʃʌ           Ú              ʇɸʄʌ. 

                ïNH2-ʛʨʫʧʘ    

 

ʋ ʥʠʟʮʽ ʚʠʧʘʜʢʽʚ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʧʦʨʫʰʝʥʥʷ 

ʪʨʘʥʩʘʤʽʥʫʚʘʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪ: 

1) ʟʘ ʛʽʧʦʚʽʪʘʤʽʥʦʟʫ ɺ6; 

2) ʧʽʜ ʯʘʩ ʣʽʢʫʚʘʥʥ ̫ ʪʫʙʝʨʢʫʣʴʦʟʫ ʘʥʪʘʛʦʥʽʩʪʘʤʠ 

ʪʨʘʥʩʘʤʽʥʘʟ ï ʬʪʠʚʘʟʠʜʦʤ ʪʘ ʡʦʛʦ ʘʥʘʣʦʛʘʤʠ; 

3) ʧ̔ ʜ ʯʘʩ ʛʦʣʦʜʫʚʘʥʥ,̫ ʚ ʨʘʟʽ ʮʠʨʦʟʫ ʪʘ ʩʪʝʘʪʦʟʫ 

ʧʝʯʽʥʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʡ ʩʠʥʪʝʟ ʙʽʣʢʦʚʦʾ 

ʯʘʩʪʠʥʠ ʪʨʘʥʩʘʤʽʥʘʟ. 

ɼʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʤʘʻ ʟʥʘʯʝʥʥʷ ʚʠʟʥʘʯʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ. ɿʘ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʠʣʝʥʥʷ ʮʠʪʦʣʽʟʫ ʚ 

ʪʦʤʫ ʯʠ ʽʥʰʦʤʫ ʦʨʛʘʥʽ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ 

ʘʢʪʠʚʥʦʩʪʽ ʮʠʭ ʬʝʨʤʝʥʪʽʚ ʫ ʢʨʦʚʽ. 

ʆʢʨʝʤʽ ʪʨʘʥʩʘʤʽʥʘʟʠ ʤʽʩʪʷʪʴʩʷ ʚ ʨʽʟʥʠʭ ʪʢʘʥʠʥʘʭ ʫ 

ʥʝʦʜʥʘʢʦʚʽʡ ʢʽʣʴʢʦʩʪʽ. ɸʩɸʊ ʙʽʣʴʰʝ ʚ ʢʘʨʜʽʦʤʽʦʮʠʪʘʭ, 

ʧʝʯʽʥʮʽ, ʩʢʝʣʝʪʥʠʭ ʤô̫ ʟʘʭ, ʥʠʨʢʘʭ, ʧʽʜʰʣʫʥʢʦʚʽʡ ʟʘʣʦʟʽ. 

ɸʣɸʊ ï ʫ ʨʝʢʦʨʜʥʽʡ ʢʽʣʴʢʦʩʪʽ ʚ ʧʝʯʽʥʮʽ, ʤʝʥʰʦʶ ʤʽʨʦʶ ï ʫ 

ʧʽʜʰʣʫʥʢʦʚʽʡ ʟʘʣʦʟʽ, ʤʽʦʢʘʨʜʽ, ʩʢʝʣʝʪʥʽʡ ʤʫʩʢʫʣʘʪʫʨʽ. 

ʆʪʞʝ, ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ɸʩɸʊ ʫ ʢʨʦʚʽ ʻ ʙʽʣʴʰ 

ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ (ɯʄ), ʘ ʧʽʜʚʠʱʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ɸʣɸʊ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʮʠʪʦʣʽʟ ʫ 

ʛʝʧʘʪʦʮʠʪʘʭ. ɺʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʚʽʜʨʘʟʫ ʜʚʦʭ 

ʪʨʘʥʩʘʤʽʥʘʟ ʻ ʚʘʞʣʠʚʠʤ ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʪʝʩʪʦʤ. ʋ ʥʦʨʤʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʝʡ ɸʩɸʊ/ɸʣɸʊ (ʢʦʝʬʽʮʽʻʥʪ ʜʝ 

ʈʠʪʽʩʘ) ʩʪʘʥʦʚʠʪʴ 1,33ï0,42. ɿʘ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ 
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ʚʝʣʠʯʠʥʘ ʮʴʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʨʽʟʢʦ ʟʨʦʩʪʘʻ, ʫ ʭʚʦʨʠʭ ʥʘ 

ʽʥʬʝʢʮʽʡʥʠʡ ʛʝʧʘʪʠʪ, ʥʘʚʧʘʢʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ 

ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ. 

ɼʝʟʘʤʽʥʫʚʘʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪ ï ʮʝ ʧʨʦʮʝʩ 

ʚʽʜʱʝʧʣʝʥʥʷ NH2-ʛʨʫʧʠ ʚʽʜ ʘʤʽʥʦʢʠʩʣʦʪʠ ʫ ʚʠʛʣʷʜʽ ʘʤʽʘʢʫ 

(NH3). ɺʦʜʥʦʯʘʩ ʫʪʚʦʨʶʶʪʴʩʷ Ŭ-ʢʝʪʦʢʠʩʣʦʪʠ. 

ɼʝʟʘʤʽʥʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʨʷʤʠʤ ʽ ʥʝʧʨʷʤʠʤ.  

ɼʝʟʘʤʽʥʫʚʘʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪ ʥʘʡʘʢʪʠʚʥʽʰʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʝʯʽʥʮʽ ʪʘ ʥʠʨʢʘʭ. ʇʨʦʮʝʩ ʢʘʪʘʣʽʟʫʶʪʴ 

ʬʝʨʤʝʥʪʠ ʦʢʩʠʜʘʟʠ, ʷʢʽ ʻ ʬʣʘʚʦʧʨʦʪʝʾʥʘʤʠ. ɯʩʥʫʶʪʴ 

ʦʢʩʠʜʘʟʠ L-ʪʘ D-ʘʤʽʥʦʢʠʩʣʦʪ. ʆʢʩʠʜʘʟʠ L-ʘʤʽʥʦʢʠʩʣʦʪ 

ʌʄʅ-ʟʘʣʝʞʥʽ, D-ʘʤʽʥʦʢʠʩʣʦʪ ʌɸɼ-ʟʘʣʝʞʥʽ. 

ʈʝʘʢʮʽʶ ʦʢʠʩʥʦʛʦ ʜʝʟʘʤʽʥʫʚʘʥʥʷ D-ʘʤʽʥʦʢʠʩʣʦʪ 

ʩʭʝʤʘʪʠʯʥʦ ʤʦʞʥʘ ʧʦʜʘʪʠ ʪʘʢ: 

 
ʋ ʣʶʜʠʥʠ ʘʢʪʠʚʥʽʩʪʴ ʦʢʩʠʜʘʟ ʘʤʽʥʦʢʠʩʣʦʪ ʜʫʞʝ 

ʥʠʟʴʢʘ. ʅʘʡʙʽʣʴʰ ʘʢʪʠʚʥʦ ʚ ʢʣʽʪʠʥʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʢʠʩʥʝ 

ʜʝʟʘʤʽʥʫʚʘʥʥʷ L-ʛʣʫʪʘʤʽʥʦʚʦʾ ʢʠʩʣʦʪʠ: 

 

ʇʝʨʰʘ ʨʝʘʢʮʽʷ ʢʘʪʘʣʽʟʫʻʪʴʩʷ ʛʣʫʪʘʤʘʪʜʝʛʽʜʨʦ-

ʛʝʥʘʟʦʶ (ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʅɸɼ+, ʪʘʢ ʽ ʅɸɼʌ+); 

ʜʨʫʛʘ ʩʪʘʜʽʷ ʧʨʦʭʦʜʠʪʴ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʦ. 

ʉʭʝʤʘʪʠʯʥʦ ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʨʝʘʢʮʽʾ (ʮʷ ʨʝʘʢʮʽʷ 

ʟʚʦʨʦʪʥʘ): 

L-ɻʣʫ  +  ʅɸɼ + ʅ2ʆ Ú a-ʂɻ + ʅɸɼʅ Ŀ ʅ+  +  NH3, 
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ʜʝ L-ʛʣʫʪʘʤʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ ï ʬʝʨʤʝʥʪ, ʱʦ ʢʘʪʘʣʽʟʫʻ ʮʶ 

ʨʝʘʢʮʽʶ, ʤʘʻ ʚʠʩʦʢʫ ʘʢʪʠʚʥʽʩʪʴ ʽ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʠʡ ʫ 

ʪʢʘʥʠʥʘʭ ʩʩʘʚʮʽʚ. 

ɹʽʣʴʰʽʩʪʴ ʘʤʽʥʦʢʠʩʣʦʪ ʜʝʟʘʤʽʥʫʶʪʴʩʷ ʰʣʷʭʦʤ 

ʥʝʧʨʷʤʦʛʦ ʜʝʟʘʤʽʥʫʚʘʥʥʷ ï ʮʝ ʧʨʦʮʝʩ ʩʧʦʣʫʯʝʥʥʷ ʜʚʦʭ 

ʨʝʘʢʮʽʡ: ʪʨʘʥʩʘʤʽʥʫʚʘʥʥʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʛʣʫʪʘʤʘʪʫ ʪʘ 

ʛʣʫʪʘʤʘʪʜʝʛʽʜʨʦʛʝʥʘʟʥʦʾ ʨʝʘʢʮʽʾ. 

 

ʋ ʮʴʦʤʫ ʨʘʟʽ ʙʽʦʣʦʛʽʯʥʠʡ ʩʝʥʩ ʪʨʘʥʩʘʤʽʥʫʚʘʥʥʷ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʟʽʙʨʘʪʠ ʘʤʽʥʦʛʨʫʧʠ ʚʩʽʭ ʘʤʽʥʦʢʠʩʣʦʪ, 

ʱʦ ʨʦʟʧʘʜʘʶʪʴʩʷ, ʫ ʚʠʛʣʷʜʽ ʘʤʽʥʦʢʠʩʣʦʪʠ ʦʜʥʦʛʦ ʚʠʜʫ ï 

ʛʣʫʪʘʤʘʪʫ. ɼʘʣʽ ʛʣʫʪʘʤʽʥʦʚʘ ʢʠʩʣʦʪʘ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʚ 

ʤʽʪʦʭʦʥʜʨʽʾ, ʜʝ ʧʽʜʜʘʻʪʴʩʷ ʦʢʠʩʥʦʤʫ ʜʝʟʘʤʽʥʫʚʘʥʥʶ ʧʽʜ 

ʜʽʻʶ ʛʣʫʪʘʤʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ. 

ʅʘʡʙʽʣʴʰ ʘʢʪʠʚʥʦ ʥʝʧʨʷʤʝ ʜʝʟʘʤʽʥʫʚʘʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʝʯʽʥʮʽ. ʊʫʪ NH3, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ, 

ʥʘʜʭʦʜʠʪʴ ʫ ʮʠʢʣ ʩʝʯʦʚʠʥʦʫʪʚʦʨʝʥʥʷ ʜʣʷ ʟʥʝʰʢʦʜʞʝʥʥʷ. 

ɼʝʢʘʨʙʦʢʩʠʣʶʚʘʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪ ï ʮʝ ʧʨʦʮʝʩ 

ʚʽʜʱʝʧʣʝʥʥʷ ʚʽʜ ʘʤʽʥʦʢʠʩʣʦʪʠ ʢʘʨʙʦʢʩʠʣʴʥʦʾ ʛʨʫʧʠ ʫ 

ʚʠʛʣʷʜʽ ʉʆ2 ʟʘ ʫʯʘʩʪʽ ʇɸʃʌ ʪʘ ʜʝʢʘʨʙʦʢʩʠʣʘʟ. ɺʦʜʥʦʯʘʩ 

ʫʪʚʦʨʶʶʪʴʩʷ ʙʽʦʛʝʥʥʽ ʘʤʽʥʠ. ɿʘʛʘʣʴʥʘ ʨʝʘʢʮʽʷ 

ʜʝʢʘʨʙʦʢʩʠʣʶʚʘʥʥʷ ʧʦʜʘʥʘ ʥʘ ʪʘʢʽʡ ʩʭʝʤʽ: 

 

ʊʘʢ, ʽʟ ʬʝʥʽʣʘʣʘʥʽʥʫ, ʪʠʨʦʟʠʥʫ ʽ ʪʨʠʧʪʦʬʘʥʫ ʧʽʜ 

ʜʽʻʶ ʜʝʢʘʨʙʦʢʩʠʣʘʟ ʘʨʦʤʘʪʠʯʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ 
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ʫʪʚʦʨʶʶʪʴʩʷ ʥʝʡʨʦʤʝʜʽʘʪʦʨʠ ʪʘ ʛʦʨʤʦʥʠ ʥʦʨʘʜʨʝʥʘʣʽʥ ʽ 

ʘʜʨʝʥʘʣʽʥ, ʪʢʘʥʠʥʥʽ ʛʦʨʤʦʥʠ, ʫ ʨʦʩʣʠʥ ï ʪʢʘʥʠʥʥʠʡ ʛʦʨʤʦʥ 

ʨʦʩʪʫ ʘʫʢʩʠʥ, ʫ ʪʢʘʥʠʥʘʭ ʪʚʘʨʠʥ ʪʘ ʣʶʜʠʥʠ ï ʩʝʨʦʪʦʥʽʥ. 

ɯʟ ʛʣʫʪʘʤʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚʥʘʩʣʽʜʦʢ ʜʽʾ 

ʛʣʫʪʘʤʘʪʜʝʢʘʨʙʦʢʩʠʣʘʟʠ ʫʪʚʦʨʶʻʪʴʩʷ ɔ-ʘʤʽʥʦʤʘʩʣʷʥʘ 

ʢʠʩʣʦʪʘ (ɻɸʄʂ): 

 
ʎʷ ʨʝʘʢʮʽʷ ʥʘʡʘʢʪʠʚʥʽʰʝ ʧʨʦʭʦʜʠʪʴ ʫ ʛʘʣʴʤʽʚʥʠʭ 

ʩʠʥʘʧʩʘʭ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ɻɸʄʂ ʫ ʥʘʡʙʽʣʴʰʽʡ ʢʽʣʴʢʦʩʪʽ 

ʤʽʩʪʠʪʴʩʷ ʚ ʧʽʜʢʦʨʢʦʚʠʭ ʫʪʚʦʨʝʥʥʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, 

ʦʩʦʙʣʠʚʦ ʫ ʛʽʧʦʪʘʣʘʤʫʩʽ. 

ɯʟ ʘʤʽʥʦʢʠʩʣʦʪʠ ʛʽʩʪʠʜʠʥʫ ʧʽʜ ʚʧʣʠʚʦʤ 

ʩʧʝʮʠʬʽʯʥʦʛʦ ʬʝʨʤʝʥʪʫ ʛʽʩʪʠʜʠʥʜʝʢʘʨʙʦʢʩʠʣʘʟʠ 

ʫʪʚʦʨʶʻʪʴʩʷ ʛʽʩʪʘʤʽʥ: 

 
ʆʩʦʙʣʠʚʦ ʙʘʛʘʪʦ ʡʦʛʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʪʢʘʥʠʥʽ ʣʝʛʝʥʴ, 

ʰʢʽʨʽ, ʩʧʠʥʥʦʤʫ ʤʦʟʢʫ ʽ ʚ ʧʽʜʢʽʨʢʦʚʠʭ ʫʪʚʦʨʝʥʥʷʭ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ.  

ʇʨʦʮʝʩʠ ʜʝʢʘʨʙʦʢʩʠʣʶʚʘʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪ ʘʢʪʠʚʥʦ 

ʧʨʦʭʦʜʷʪʴ ʫ ʧʦʨʦʞʥʠʥʽ ʪʦʚʩʪʦʾ ʢʠʰʢʠ ʧʽʜ ʜʽʻʶ ʬʝʨʤʝʥʪʽʚ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʻ ʢʦʤʧʦʥʝʥʪʘʤʠ ʥʦʨʤʘʣʴʥʦʾ 

ʤʽʢʨʦʬʣʦʨʠ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ ʣʶʜʠʥʠ (çʙʘʢʪʝʨʽʘʣʴʥʝ ʛʥʠʪʪʷ 

ʙʽʣʢʽʚ ʫ ʢʠʰʢʽʚʥʠʢʫè). 

ʇʨʠʢʣʘʜʘʤʠ ʨʝʘʢʮʽʡ ʜʝʢʘʨʙʦʢʩʠʣʶʚʘʥʥʷ 

ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʢʠʰʢʽʚʥʠʢʫ ʻ ʫʪʚʦʨʝʥʥʷ ʟ 
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ʜʽʘʤʽʥʦʤʦʥʦʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ ʧʪʦʤʘʾʥʽʚ (çʪʨʫʧʥʠʭ 

ʦʪʨʫʪè): 

 
 

 

ʋʩʴʦʛʦ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʫʪʚʦʨʶʻʪʴʩʷ ʧʦʥʘʜ 

40 ʨʽʟʥʠʭ ʘʤʽʥʽʚ. ʇʦʩʠʣʝʥʥʷ ʩʠʥʪʝʟʫ ʘʤʽʥʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʘ ʛʽʧʦʢʩʽʾ ʪʘ ʛʦʣʦʜʫʚʘʥʥ.̫ ʄʽʩʮʝʚʝ ʟʙʽʣʴʰʝʥʥʷ ʩʠʥʪʝʟʫ, 

ʟʚʽʣʴʥʝʥʥʷ ʪʘ ʽʥʘʢʪʠʚʘʮʽʾ ʢʘʪʝʭʦʣʘʤʽʥʽʚ, ʛʽʩʪʘʤʽʥʫ ʪʘ 

ʩʝʨʦʪʦʥʽʥʫ ʚʣʘʩʪʠʚʝ ʚʦʛʥʠʱʘʤ ʟʘʧʘʣʝʥʥʷ. 

ɹʽʦʛʝʥʥʽ ʘʤʽʥʠ ʽʥʘʢʪʠʚʫʶʪʴʩʷ ʧʽʜ ʜʽʻʶ ʦʢʠʩʥʠʭ 

ʌɸɼ-ʟʘʣʝʞʥʠʭ ʬʝʨʤʝʥʪʽʚ ï ʤʦʥʦʘʤʽʥʦʦʢʩʠʜʘʟ (ʄɸʆ). 

ɺʽʜʙʫʚʘʻʪʴʩʷ ʦʢʠʩʥʝ ʜʝʟʘʤʽʥʫʚʘʥʥʷ ʘʤʽʥʽʚ ʜʦ ʘʣʴʜʝʛʽʜʽʚ. 

 

ʇʨʦʜʫʢʪʠ ʜʝʟʘʤʽʥʫʚʘʥʥʷ ʙʽʦʛʝʥʥʠʭ ʘʤʽʥʽʚ ï 

ʘʣʴʜʝʛʽʜʠ ï ʦʢʠʩʥʁ ʶʪʴʩʷ ʜʦ ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʣʴʜʝʛʽʜʜʝʛʽʜʨʦʛʝʥʘʟ. ʎʽ ʢʠʩʣʦʪʠ 

ʝʢʩʢʨʝʪʫʶʪʴʩʷ ʟ̔ ʩʝʯʝʶ ʘʙʦ ʧʽʜʜʘʶʪʴʩʷ ʧʦʜʘʣʴʰʽʡ 

ʦʢʠʩʥʁ ʚʘʣʴʥʽʡ ʜʝʛʨʘʜʘʮʽʾ.  
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6.2 ʆʙʤʽʥ ʘʤʽʘʢʫ. ɹʽʦʩʠʥʪʝʟ ʩʝʯʦʚʠʥʠ 

 

ɸʤʽʘʢ ï ʮʝ ʦʜʠʥ ʽʟ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʦʙʤʽʥʫ 

ʘʟʦʪʦʚʤʽʩʥʠʭ ʨʝʯʦʚʠʥ. ʎʝ ʩʢʣʘʜʦʚʘ ʬʨʘʢʮʽʾ ʟʘʣʠʰʢʦʚʦʛʦ 

ʘʟʦʪʫ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ (ʧʦʨʷʜ ʽʟ ʩʝʯʦʚʠʥʦʶ, ʩʝʯʦʚʦʶ 

ʢʠʩʣʦʪʦʶ, ʢʨʝʘʪʠʥʽʥʦʤ, ʽʥʜʠʢʘʥʦʤ). ʆʩʥʦʚʥʽ ʰʣʷʭʠ 

ʫʪʚʦʨʝʥʥʷ NH3 ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 6.2. 

 

 

ʈʠʩʫʥʦʢ 6.2 ï ʐʣʷʭʠ ʫʪʚʦʨʝʥʥʷ ʘʤʽʘʢʫ 

 

ʋ ʢʨʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʷ ʘʤʽʘʢʫ ʥʝʚʝʣʠʢʘ ï 25ï

40 ʤʢʤʦʣʴ/ʣ. ɿʘ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʽʥ ʪʦʢʩʠʯʥʠʡ 

ʜʣʷ ʦʨʛʘʥʽʟʤʫ, ʥʘʩʘʤʧʝʨʝʜ ʜʣʷ ʎʅʉ. ʊʦʢʩʠʯʥʽʩʪʴ ʘʤʽʘʢʫ 

ʧʦʚô̫ ʟʘʥʘ ʟ ʡʦʛʦ ʟʜʘʪʥʽʩʪʶ ʧʦʨʫʰʫʚʘʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʎʃʂ, NH3 ʚʠʚʦʜʠʪʴ ʽʟ ʎʃʂ Ŭ-ʢʝʪʦʛʣʫʪʘʨʘʪ: 

a-ʂɻ + NH3 + ʅɸɼʅ . ʅ+ ­ ɻʣʫ + ʅɸɼ+ + ʅ2ʆ. 
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ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʘʤʽʥʫʚʘʥʥʷ                       

Ŭ-ʢʝʪʦʛʣʫʪʘʨʘʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʎʃʂ ʫ 

ʢʣʽʪʠʥʘʭ ʎʅʉ, ʱʦ ʧʨʠʛʥʽʯʫʻ ʘʢʪʠʚʥʽʩʪʴ ʘʝʨʦʙʥʦʛʦ 

ʦʢʠʩʥʝʥʥʷ ʛʣʶʢʦʟʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʛʽʧʦʝʥʝʨʛʝʪʠʯʥʠʡ ʩʪʘʥ, ʙʦ ʛʣʶʢʦʟʘ ï ʮʝ ʦʩʥʦʚʥʝ ʜʞʝʨʝʣʦ 

ʝʥʝʨʛʽʾ ʜʣʷ ʤʦʟʢʫ. 

ʋ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ ʦʩʥʦʚʥʝ ʜʞʝʨʝʣʦ ʫʪʚʦʨʝʥʥʷ NH3 

ï ʜʝʟʘʤʽʥʫʚʘʥʥʷ ɸʄʌ ʜʦ ʽʥʦʟʠʥʤʦʥʦʬʦʩʬʘʪʫ (ɯʄʌ): 

ɸʄʌ  +  ʅ2ʆ  ­  ɯʄʌ  +  NH3. 

ɸʤʽʘʢ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʢʨʦʚôʁ  ʜʦ ʧʝʯʽʥʢʠ ʪʘ ʥʠʨʦʢ 

ʜʣʷ ʟʥʝʰʢʦʜʞʝʥʥʷ ʫ ʩʢʣʘʜʽ ʘʤʽʥʦʢʠʩʣʦʪ, ʩʝʨʝʜ ʷʢʠʭ 

ʦʩʥʦʚʥʠʤʠ ʻ ʛʣʫʪʘʤʽʥ, ʘʩʧʘʨʘʛʽʥ, ʘʣʘʥʽʥ. 

ɿʥʝʰʢʦʜʞʝʥʥʷ NH3 ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʜʨʘʟʫ ʧʽʩʣʷ ʡʦʛʦ 

ʫʪʚʦʨʝʥʥʷ, ʙʦ ʚ ʪʢʘʥʠʥʘʭ ʚʽʥ ʚʽʜʨʘʟʫ ʞ ʚʢʣʶʯʘʻʪʴʩʷ ʜʦ 

ʩʢʣʘʜʫ ʘʤʽʥʦʢʠʩʣʦʪ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʛʣʫʪʘʤʽʥʫ. ʆʜʥʘʢ ʜʣʷ 

ʧʦʜʘʣʴʰʦʾ ʜʝʪʦʢʩʠʢʘʮʽʾ ʪʘ ʚʠʚʝʜʝʥʥʷ ʘʤʽʘʢʫ ʽʩʥʫʶʪʴ 

ʙʽʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʧʝʯʽʥʮʽ ʪʘ ʥʠʨʢʘʭ, ʷʢʽ ʻ ʦʩʥʦʚʥʠʤʠ 

ʰʣʷʭʘʤʠ ʟʥʝʰʢʦʜʞʝʥʥʷ NH3 (ʨʠʩ. 6.3). 

1 ɺʽʜʥʦʚʣʶʚʘʣʴʥʝ ʘʤʽʥʫʚʘʥʥʷ Ŭ-ʢʝʪʦʛʣʫʪʘʨʘʪʫ 

(ʬʝʨʤʝʥʪ ï ʛʣʫʪʘʤʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ): 

NH3 + a-ʂɻ + ʅɸɼʅ . ʅ+  ­  ɻʣʫ + ʅɸɼ + ʅ2ʆ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʥʝ ʙʫʣʦ ʧʝʨʝʚʠʪʨʘʪʠ Ŭ-ʂɻ ʪʘ ʨʦʙʦʪʘ 

ʎʃʂ ʥʝ ʙʫʣʘ ʧʦʨʫʰʝʥʘ, Ŭ-ʂɻ ʧʦʧʦʚʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʇɺʂ ­ ʆɸ ­ Ŭ-ʂɻ . 

2 ʋʪʚʦʨʝʥʥʷ ʘʤʽʜʽʚ ï ʮʝ ʚʘʞʣʠʚʠʡ ʜʦʧʦʤʽʞʥʠʡ 

ʤʝʭʘʥʽʟʤ ʟʥʝʰʢʦʜʞʝʥʥʷ NH3 ʫ ʪʢʘʥʠʥʘʭ ʰʣʷʭʦʤ ʡʦʛʦ 

ʟʚô̫ ʟʫʚʘʥʥʷ ʟ ʛʣʫ ʘʙʦ ʘʩʧ (ʬʝʨʤʝʥʪʠ ï ʘʩʧʘʨʘʛʽʥʩʠʥʪʘʟʘ, 

ʛʣʫʪʘʤʽʥʩʠʥʪʘʟʘ): 

ɸʩʧ  +  ɸʊʌ  +  NH3  ­  ɸʩʥ  +  ɸʄʌ  +  ʌʌʥʥ, 

ɻʣʫ  +  ɸʊʌ  +  NH3  ­  ɻʣʥ  +  ɸʄʌ  +  ʌʌʥʥ. 
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ʋ ʪʢʘʥʠʥʘʭ ʘʤʽʘʢ ʧʽʜʣʷʛʘʻ ʥʝʛʘʡʥʽʡ ʥʝʡʪʨʘʣʽʟʘʮʽʾ. 

ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ ʧʨʦʮʝʩʽʚ (1) ʪʘ (2). 

ʈʠʩʫʥʦʢ 6.3 ï ʄʝʭʘʥʽʟʤʠ ʟʥʝʰʢʦʜʞʝʥʥʷ ʘʤʽʘʢʫ 

 

ʎʝʡ ʧʨʦʮʝʩ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʡ ʫ ʎʅʉ, ʤô̫ ʟʘʭ, 

ʥʠʨʢʘʭ, ʧʝʯʽʥʮʽ (ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʚʥʫʪʨʽʰʥʴʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

NH3). ʇʝʨʝʚʘʞʥʦ ʛʣʥ ʻ ʪʨʘʥʩʧʦʨʪʥʦʶ ʬʦʨʤʦʶ 

ʥʝʪʦʢʩʠʯʥʦʛʦ NH3 ʟ ʤʦʟʢʫ, ʤô̫ ʟʽʚ ʪʘ ʽʥʰʠʭ ʪʢʘʥʠʥ. 

ɻʣʫʪʘʤʽʥ ʣʝʛʢʦ ʧʨʦʥʠʢʘʻ ʢʨʽʟʴ ʤʝʤʙʨʘʥʫ, ʙʦ ʟʘ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʟʥʘʯʝʥ ɹ ʨʅ ʥʝ ʤʘʻ ʟʘʨʷʜʫ. ɿʘ ʬʽʟʠʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥ ̫ʘʣʘʥʽʥ ʘʢʪʠʚʥʦ ʪʨʘʥʩʧʦʨʪʫʻ NH3 ʚʽʜ ʤô̫ ʟʽʚ 

ʜʦ ʧʝʯʽʥʢʠ. ʂʨʽʤ ʪʦʛʦ, ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʘʣʘʥʽʥʫ ʤʽʩʪʠʪʴ 

ʢʨʦʚ, ʷʢʘ ʚʽʜʪʽʢʘʻ ʟ ʢʠʰʢʽʚʥʠʢʘ. ʎʝʡ ʘʣʘʥʽʥ ʪʘʢʦʞ ʧʨʷʤʫʻ 

ʜʦ ʧʝʯʽʥʢʠ ʜʣʷ ʛʣʶʢʦʥʝʦʛʝʥʝʟʫ. 

3 ɻʣʥ ʽ ʘʩʥ ʟʽ ʩʪʨʫʤʦʤ ʢʨʦʚʽ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʥʠʨʢʠ, 
ʜʝ ʧʽʜʜʘʶʪʴʩʷ ʛʽʜʨʦʣʽʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ 

ʬʝʨʤʝʥʪʽʚ ï ʛʣʫʪʘʤʽʥʘʟʠ ʪʘ ʘʩʧʘʨʘʛʽʥʘʟʠ, ʷʢʽ ʻ ʽ ʚ ʧʝʯʽʥʮʽ: 
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ɸʩʥ  +  ʅ2ʆ   ­   ɸʩʧ  +  NH3, 

ɻʣʥ  +  ʅ2ʆ   ­    ɻʣʫ  +  NH3. 

NH3, ʱʦ ʟʚʽʣʴʥʠʚʩʷ ʚ ʢʘʥʘʣʴʮʷʭ ʥʠʨʦʢ, 

ʥʝʡʪʨʘʣʽʟʫʻʪʴʩʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʩʦʣʝʡ ʘʤʦʥʽʶ, ʷʢʽ ʚʠʚʦʜʷʪʴʩʷ 

ʟ̔ ʩʝʯʝʶ: 

NH3 + ʅ++ ʉlï ­ NH4Cl. 

4 ʉʠʥʪʝʟ ʩʝʯʦʚʠʥʠ ï ʮʝ ʦʩʥʦʚʥʠʡ ʰʣʷʭ 

ʟʥʝʰʢʦʜʞʝʥʥʷ ʘʤʽʘʢʫ. ʅʘ ʯʘʩʪʢʫ ʩʝʯʦʚʠʥʠ ʧʨʠʧʘʜʘʻ 80 % 

ʘʟʦʪʫ, ʱʦ ʝʢʩʢʨʝʪʫʻʪʴʩʷ. ʇʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʩʝʯʦʚʠʥʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʝʯʽʥʮʽ ʪʘ ʻ ʮʠʢʣʽʯʥʠʤ ʧʨʦʮʝʩʦʤ, ʷʢʠʡ 

ʥʘʟʠʚʘʪʁʴ çʦʨʥʽʪʠʥʦʚʠʤ ʮʠʢʣʦʤè (ʮʠʢʣ ʂʨʝʙʩʘ ï

ɻʝʥʟʝʣʘʡʪʘ) (ʨʠʩ. 6.4).  

 

ʈʠʩʫʥʦʢ 6.4 ï  ʉʭʝʤʘ ʩʠʥʪʝʟʫ ʩʝʯʦʚʠʥʠ 
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ʋ ʮʠʢʣʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʜʚʽ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʷʢʽ ʥʝ 

ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʙʽʣʢʽʚ ï ʦʨʥʽʪʠʥ ʪʘ ʮʠʪʨʫʣʽʥ, ʪʘ ʜʚʽ 

ʧʨʦʪʝʾʥʦʛʝʥʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ ï ʘʨʛʽʥʽʥ, ʘʩʧʘʨʘʛʽʥ. 

ʇʨʦʮʝʩ ʩʠʥʪʝʟʫ ʩʝʯʦʚʠʥʠ ʚʢʣʶʯʘʻ ʧô̫ ʪʴ ʨʝʘʢʮʽʡ: 

ʧʝʨʰʽ ʜʚʽ ʧʨʦʭʦʜʷʪʴ ʫ ʤʽʪʦʭʦʥʜʨʽʷʭ, ʨʝʰʪʘ ï ʫ ʮʠʪʦʟʦʣʽ 

ʛʝʧʘʪʦʮʠʪʽʚ. ɼʝʷʢʽ ʬʝʨʤʝʥʪʠ ʩʝʯʦʚʠʥʦʫʪʚʦʨʝʥʥʷ ʻ ʚ ʤʦʟʢʫ, 

ʝʨʠʪʨʦʮʠʪʘʭ, ʩʝʨʮʝʚʦʤʫ ʤô̫ ʟʽ, ʧʨʦʪʝ ʚʝʩʴ ʥʘʙʽʨ ʝʥʟʠʤʽʚ ʻ 

ʣʠʰʝ ʚ ʧʝʯʽʥʮʽ. 

ɼʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʦʜʥʦʛʦ ʮʠʢʣʫ ʥʝʦʙʭʽʜʥʦ 3 ɸʊʌ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 1-ʡ ʪʘ 3-ʡ ʨʝʘʢʮʽʷʭ. 

ʆʨʥʽʪʠʥʦʚʠʡ ʮʠʢʣ  ̒ ʚ ʪʽʩʥʦʤʫ ʚʟʘʻʤʦʟʚô̫ ʟʢʫ ʟ 

ʮʠʢʣʦʤ ʪʨʠʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ (ʨʠʩ. 6.5): 

1) ʧʫʩʢʦʚʽ ʨʝʘʢʮʽʾ ʮʠʢʣʫ ʩʝʯʦʚʠʥʠ, ʷʢ  ̔ʨʝʘʢʮʽʾ ʎʊʂ, 

ʧʨʦʭʦʜʷʪ ɹʫ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʤʫ ʤʘʪʨʠʢʩ;̔ 

2) ʥʘʜʭʦʜʞʝʥʥʷ ʉʆ2  ̔ ɸʊʌ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʫʪʚʦʨʝʥʥʷ ʩʝʯʦʚʠʥʠ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʨʦʙʦʪʦʶ ʎʊʂ; 

3) ʚ ʮʠʢʣʽ ʩʝʯʦʚʠʥʠ ʫʪʚʦʨʶʻʪʴʩʷ ʬʫʤʘʨʘʪ, ʷʢʠʡ  ̒

ʦʜʥʠʤ ʟ̔ ʩʫʙʩʪʨʘʪʽʚ ʎʊʂ. ʌʫʤʘʨʘʪ ʛʽʜʨʘʪʠʨʫ̒ʪɹʩ ̫ʚ ʤʘʣʘʪ, 

ʷʢʠʡ ʦʢʠʩʥʁ ʻʪʴʩʷ ʚ ʦʢʩʘʣʦʘʮʝʪʘʪ. ʆʢʩʘʣʦʘʮʝʪʘʪ ʤʦʞʝ 

ʧʽʜʜʘʚʘʪʠʩʷ ʪʨʘʥʩʘʤʽʥʫʚʘʥʥ ʁʚ ʘʩʧʘʨʪʘʪ; ʮ ̫ʘʤʽʥʦʢʠʩʣʦʪʘ 

ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʫʪʚʦʨʝʥʥʽ ʘʨʛʽʥʽʥʦʩʫʢʮʠʥʘʪʫ. 

 

ʈʠʩʫʥʦʢ 6.5 ï ɺʟʘʻʤʦʟʚô̫ ʟʦʢ ʦʨʥʽʪʠʥʦʚʦʛʦ ʮʠʢʣʫ  

ʽ ʮʠʢʣʫ ʪʨʠʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ 
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ʎʝ çʜʚʦʢʦʣʽʩʥʠʡ ʚʝʣʦʩʠʧʝʜè ʂʨʝʙʩʘ ï ʞʦʜʥʝ ʢʦʣʝʩʦ 

ʥʝ ʟʜʘʪʥʝ çʦʙʝʨʪʘʪʠʩʷè ʙʝʟ ʩʧʨʘʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʜʨʫʛʦʛʦ. 

ɽʢʩʢʨʝʮʽʷ ʩʠʥʪʝʟʦʚʘʥʦʾ ʩʝʯʦʚʠʥʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʥʠʨʢʘʤʠ. ɿʘ ʜʦʙʫ ʚʠʜʽʣʷʻʪʴʩʷ 20ï35 ʛ ʩʝʯʦʚʠʥʠ. ɿʘ ʟʤʽʥʠ 

ʢʽʣʴʢʦʩʪʽ ʙʽʣʢʘ ʚ ʾʞʽ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʘʟʦʪʠʩʪʦʾ ʨʽʚʥʦʚʘʛʠ 

ʰʚʠʜʢʽʩʪʴ ʩʠʥʪʝʟʫ ʩʝʯʦʚʠʥʠ ʚ ʦʨʛʘʥʽʟʤʽ ʟʤʽʥʶʻʪʴʩʷ. 

ʇʦʩʠʣʝʥʥʷ ʢʘʪʘʙʦʣʽʟʤʫ ʙʽʣʢʽʚ ʽ, ʦʪʞʝ, ʧʽʜʚʠʱʝʥʥʷ 

ʝʢʩʢʨʝʮʽʾ ʩʝʯʦʚʠʥʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʽʜ ʯʘʩ ʛʦʣʦʜʫʚʘʥʥ ̫ʽ 

ʟʘ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ. 

ʋ ʨʘʟʽ ʟʘʭʚʦʨʶʚʘʥ ɹʧʝʯʽʥʢʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʧʦʨʫʰʝʥʥʷʤ ʩʠʥʪʝʟʫ ʩʝʯʦʚʠʥʠ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʘʤʽʘʢʫ ʚ ʢʨʦʚʽ (ʛʽʧʝʨʘʤʦʥʽʻʤʽʷ) ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʧʝʯʽʥʢʦʚʘ ʢʦʤʘ. 

ɺʽʜʦʤʽ ʫʨʦʜʞʝʥʽ ʤʝʪʘʙʦʣʽʯʥʽ ʧʦʨʫʰʝʥʥʷ, ʟʫʤʦʚʣʝʥʽ 

ʜʝʬʽʮʠʪʦʤ ʢʦʞʥʦʛʦ ʽʟ ʧô̫ ʪʠ ʬʝʨʤʝʥʪʽʚ ʮʠʢʣʫ. ɿʘ 

ʧʦʨʫʰʝʥʥ ̫ʩʠʥʪʝʟʫ ʩʝʯʦʚʠʥʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʤʽʘʢʫ ʚ ʢʨʦʚʽ ï ʛʽʧʝʨʘʤʦʥʽʻʤʽʷ, ʷʢʘ ʥʘʡʙʽʣʴʰ 

ʚʠʨʘʞʝʥʘ ʟʘ ʜʝʬʝʢʪʫ 1-ʛʦ ʪʘ 2-ʛʦ ʬʝʨʤʝʥʪʽʚ. 

ʂʣʽʥʽʯʥʽ ʩʠʤʧʪʦʤʠ: ʙʣʶʚʘʥʥʷ (ʚ ʜʽʪʝʡ), ʚʽʜʨʘʟʘ ʜʦ 

ʙʘʛʘʪʠʭ ʙʽʣʢʘʤʠ ʧʨʦʜʫʢʪʽʚ, ʧʦʨʫʰʝʥʥʷ ʢʦʦʨʜʠʥʘʮʽʾ ʨʫʭʽʚ, 

ʜʨʘʪʽʚʣʠʚʽʩʪʴ, ʩʦʥʣʠʚʽʩʪʴ, ʨʦʟʫʤʦʚʘ ʚʽʜʩʪʘʣʽʩʪʴ. ʋ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ ʤʦʞʝ ʙʫʪʠ ʩʤʝʨʪʴ ʫʧʨʦʜʦʚʞ ʧʝʨʰʠʭ ʤʽʩʷʮʽʚ 

ʞʠʪʪʷ. 

 

6.3 ʐʣʷʭʠ ʤʝʪʘʙʦʣʽʟʤʫ ʙʝʟʘʟʦʪʠʩʪʦʛʦ ʩʢʝʣʝʪʘ 

ʘʤʽʥʦʢʠʩʣʦʪ. ɻʣʽʢʦʛʝʥʥʽ ʪʘ ʢʝʪʦʛʝʥʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ 

 

ɼʚʘʜʮʷʪʴ ʦʩʥʦʚʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ, 

ʥʘʷʚʥʽ ʚ ʪʢʘʥʠʥʘʭ ʘʙʦ ʚ ʩʢʣʘʜʽ ʙʽʣʢʽʚ, ʘʙʦ ʫ ʚʽʣʴʥʦʤʫ ʩʪʘʥʽ, 

ʤʝʪʘʙʦʣʽʟʫʶʪʴʩʷ ʚ ʩʧʝʮʠʬʽʯʥʠʭ ʙʽʦʭʽʤʽʯʥʠʭ ʰʣʷʭʘʭ. ʋ 

ʧʨʦʮʝʩʽ ʢʘʪʘʙʦʣʽʟʤʫ ʚʽʜ ʘʤʽʥʦʢʠʩʣʦʪ ʚʠʜʘʣʷʻʪʴʩʷ 

ʘʤʽʥʦʛʨʫʧʘ ʚ ʨʝʘʢʮʽʷʭ ʜʝʟʘʤʽʥʫʚʘʥʥʷ ʘʙʦ ʪʨʘʥʩʘʤʽʥʫʚʘʥʥʷ, 

ʚ ʨʝʟʫʣʴʪʘʪʽ ʮʦɹʛʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚʫʛʣʝʮʝʚʠʡ ʩʢʝʣʝʪ, ʷʢʠʡ 



 

145 

 

ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʚ ʤʝʪʘʙʦʣʽʪʠ, ʱʦ ʤʦʞʫʪʴ 

ʧʝʨʝʪʚʦʨʶʚʘʪʠʩʷ ʥʘ ʛʣʶʢʦʟʫ, ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʢʝʪʦʥʦʚʽ ʪʽʣʘ 

ʘʙʦ ʦʢʠʩʥʁ ʚʘʪʠʩʷ ʚ ʮʠʢʣʽ ʪʨʠʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ. 

ɺʫʛʣʝʮʝʚʠʡ ʩʢʝʣʝʪ 20 ʦʩʥʦʚʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚʩʴʦʛʦ ʥʘ ʧô̫ ʪʴ ʧʨʦʜʫʢʪʽʚ, ʷʢʽ 

ʚʢʣʶʯʘʶʪʴʩʷ ʚ ʎʃʂ (ʨʠʩ. 6.6): ʘʮʝʪʠʣ CoA,                                  

Ŭ-ʢʝʪʦʛʣʫʪʘʨʘʪ, ʩʫʢʮʠʥʽʣ CoA, ʬʫʤʘʨʘʪ, ʦʢʩʘʣʦʘʮʝʪʘʪ. 

 

ʈʠʩʫʥʦʢ 6.6 ï ʐʣʷʭʠ ʚʭʦʜʞʝʥʥʷ Ŭ-ʢʝʪʦʢʠʩʣʦʪ ʫ ʎʃʂ 

 

ɼʣʷ ʜʝʷʢʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʰʣʷʭʠ ʾʭ ʢʘʪʘʙʦʣʽʟʤʫ ʜʦ 

ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʤʦʣʝʢʫʣ ʻ ʜʫʞʝ ʧʨʦʩʪʠʤʠ ʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʦʜʥʽʻʾ ʘʙʦ ʜʚʦʭ ʨʝʘʢʮʽʡ, ʜʣʷ ʽʥʰʠʭ ï ʥʘʜʟʚʠʯʘʡʥʦ 

ʩʢʣʘʜʥʠʤʠ (ʧʦʥʘʜ 10 ʨʝʘʢʮʽʡ). 
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ʋ ʎʃʂ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʥʝ ʦʢʠʩʥʝʥʥʷ ʚʫʛʣʝʮʝʚʠʭ 

ʩʢʝʣʝʪʽʚ ʘʤʽʥʦʢʠʩʣʦʪ ʟ̔ ʚʠʚʽʣʴʥʝʥʥʷʤ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʝʥʝʨʛʽʾ, ʷʢʝ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ ʢʽʣʴʢʽʩʪʶ ʝʥʝʨʛʽʾ, ʱʦ 

ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʟʘ ʘʝʨʦʙʥʦʛʦ ʦʢʠʩʥʝʥʥ̫ 1 ʤʦʣʝʢʫʣʠ ʛʣʶʢʦʟʠ. 

ɸʤʽʥʦʢʠʩʣʦʪʠ, ʷʢʽ ʤʝʪʘʙʦʣʽʟʫʶʪʴʩʷ ʜʦ ʘʮʝʪʠʣ-ʂʦɸ 

ʘʙʦ ʘʮʝʪʦʘʮʝʪʠʣ-ʂʦɸ ʥʘʟʠʚʘʶʪʴ ʢʝʪʦʛʝʥʥʠʤʠ, ʪʦʤʫ ʱʦ 

ʚʦʥʠ ʻ ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʢʝʪʦʥʦʚʠʭ ʪʽʣ ʽ ʞʠʨʥʠʭ ʢʠʩʣʦʪ. 

ɸʤʽʥʦʢʠʩʣʦʪʠ, ʷʢʽ ʜʝʛʨʘʜʫʶʪʴ ʜʦ ʧʽʨʫʚʘʪʫ,                                     

a-ʢʝʪʦʛʣʫʪʘʨʘʪʫ, ʩʫʢʮʠʥʽʣ-ʂoA, ʬʫʤʘʨʘʪʫ ʯʠ 

ʦʢʩʘʣʦʘʮʝʪʘʪʫ, ʥʘʟʠʚʘʶʪʴ ʛʣʶʢʦʛʝʥʥʠʤʠ ʘʤʽʥʦʢʠʩʣʦʪʘʤʠ, 

ʦʩʢʽʣʴʢʠ ʜʘʥʽ ʤʝʪʘʙʦʣʽʪʠ ʮʠʢʣʫ ʪʨʠʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ ʽ 

ʧʽʨʫʚʘʪ ʤʦʞʫʪʴ ʧʝʨʝʪʚʦʨʶʚʘʪʠʩʷ ʜʦ ʬʦʩʬʦʝʥʦʣʧʽʨʫʚʘʪʫ ʽ 

ʜʘʣʽ ʜʦ ʛʣʶʢʦʟʠ. ɺ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ ʚʽʜʩʫʪʥʽ 

ʙʽʦʭʽʤʽʯʥʽ ʰʣʷʭʠ ʩʠʥʪʝʟʫ ʛʣʶʢʦʟʠ ʟ ʘʮʝʪʠʣ-ʂʦɸ ʘʙʦ 

ʘʮʝʪʦʘʮʝʪʠʣ-ʂʦɸ. 

ɿ 20 ʘʤʽʥʦʢʠʩʣʦʪ ʣʠʰʝ ʣʝʡʮʠʥ ʽ ʣʽʟʠʥ ʻ ʯʠʩʪʦ 

ʢʝʪʦʛʝʥʥʠʤʠ ʘʤʽʥʦʢʠʩʣʦʪʘʤʠ. ɯʟʦʣʝʡʮʠʥ, ʬʝʥʽʣʘʣʘʥʽʥ, 

ʪʨʠʧʪʦʬʘʥ ʽ ʪʠʨʦʟʠʥ ʻ ʦʜʥʦʯʘʩʥʦ ʽ ʢʝʪʦʛʝʥʥʠʤʠ, ʽ 

ʛʣʶʢʦʛʝʥʥʠʤʠ. ʈʝʰʪʘ 14 ʘʤʽʥʦʢʠʩʣʦʪ ʻ ʛʣʶʢʦʛʝʥʥʠʤʠ. 

 

6.4 ʉʧʝʮʠʬʽʯʥʽ ʰʣʷʭʠ ʤʝʪʘʙʦʣʽʟʤʫ ʜʝʷʢʠʭ ʘʤʽʥʦʢʠʩʣʦʪ 

ɻʣʽʮʠʥ ï ʟʘʤʽʥʥʘ ʛʣʶʢʦʛʝʥʥʘ ʘʤʽʥʦʢʠʩʣʦʪʘ, ʙʝʨʝ 

ʫʯʘʩʪʴ ʫ ʯʠʩʣʝʥʥʠʭ ʩʠʥʪʝʪʠʯʥʠʭ ʰʣʷʭʘʭ, ʘ ʪʘʢʦʞ ʤʦʞʝ 

ʦʢʠʩʥʁ ʚʘʪʠʩʷ ʟ ʚʠʜʽʣʝʥʥʷʤ ʝʥʝʨʛʽʾ. ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ 

ʬʽʟʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʤʠ ʩʧʦʣʫʢʘʤʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʟ 

ʛʣʽʮʠʥʫ, ʻ ʛʣʫʪʘʪʽʦʥ, ʭʦʣʽʥ, ʢʨʝʘʪʠʥ, ʧʦʨʬʽʨʠʥʠ, ʧʫʨʠʥ, 

ʛʽʧʫʨʦʚʘ ʢʠʩʣʦʪʘ, ʢʦʥôʁ ʛʘʪʠ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ, ʙʽʣʢʠ. ʉʭʝʤʘ 

ʩʠʥʪʝʟʫ ʛʣʽʮʠʥʫ ʽ ʰʣʷʭʠ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʜʘʥʽ ʥʘ 

ʩʭʝʤʽ: 
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ʄʝʪʽʦʥʽʥ ï ʮʝ ʥʝʟʘʤʽʥʥʘ ʘʤʽʥʦʢʠʩʣʦʪʘ, ʷʢʘ ʻ 

ʦʩʥʦʚʥʠʤ ʜʦʥʦʨʦʤ ʤʝʪʠʣʴʥʠʭ ʛʨʫʧ ʫ ʨʝʘʢʮʽʷʭ 

ʤʝʪʠʣʶʚʘʥʥʷ.  

ʈʦʣʴ ʤʝʪʽʦʥʽʥʫ ʚ ʨʝʘʢʮʽʷʭ ʪʨʘʥʩʤʝʪʠʣʶʚʘʥʥʷ ʽ ʡʦʛʦ 

ʨʝʛʝʥʝʨʘʮʽʷ ʧʦʜʘʥʽ ʥʘ ʩʭʝʤʽ: 

 

ɸʢʪʠʚʥʘ ʬʦʨʤʘ ï S-ʘʜʝʥʦʟʠʣʤʝʪʽʦʥʽʥ (SAM) ï ʙʝʨʝ 

ʫʯʘʩʪʴ ʫ ʨʝʘʢʮʽʷʭ ʤʝʪʠʣʶʚʘʥʥʷ ʟʘ ʩʠʥʪʝʟʫ ʭʦʣʽʥʫ, 

ʢʨʝʘʪʠʥʫ, ʘʜʨʝʥʘʣʽʥʫ, ʤʝʣʘʥʽʥʫ, ʥʫʢʣʝʦʪʠʜʽʚ, ʨʦʩʣʠʥʥʠʭ 

ʘʣʢʘʣʦʾʜʽʚ. ʇʽʩʣʷ ʧʝʨʝʥʝʩʝʥʥʷ ʉʅ3-ʛʨʫʧʠ SAM 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ S-ʘʜʝʥʦʟʠʣʛʦʤʦʮʠʩʪʝʾʥ, ʷʢʠʡ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʨʝʘʢʮʽʡ ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʜʦ 

ʤʝʪʽʦʥʽʥʫ. ʎʝʡ ʮʠʢʣʽʯʥʠʡ ʧʨʦʮʝʩ ʥʝ ʤʦʞʝ ʬʫʥʢʮʽʦʥʫʚʘʪʠ 
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ʙʝʟ ʧʦʩʪʽʡʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʤʝʪʽʦʥʽʥʫ, ʙʦ ʤʝʪʽʦʥʽʥ 

ʚʠʪʨʘʯʘʻʪʴʩʷ ʚ ʨʝʘʢʮʽʷʭ ʢʘʪʘʙʦʣʽʟʤʫ. 

ʄʝʪʽʦʥʽʥ ʷʢ ʜʦʥʦʨ ʤʝʪʠʣʴʥʠʭ ʛʨʫʧ ʙʝʨʝ ʫʯʘʩʪʴ ʫ 

ʩʠʥʪʝʟʽ ʢʨʝʘʪʠʥʫ. ʂʨʝʘʪʠʥ ï ʦʩʥʦʚʥʠʡ ʩʫʙʩʪʨʘʪ ʜʣʷ 

ʫʪʚʦʨʝʥʥʷ ʢʨʝʘʪʠʥʬʦʩʬʘʪʫ ʚ ʤô̫ ʟʘʭ ʪʘ ʥʝʨʚʦʚʽʡ ʪʢʘʥʠʥʽ. 

ʉʠʥʪʝʟ ʢʨʝʘʪʠʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ ʫ ʥʠʨʢʘʭ ʪʘ 

ʧʝʯʽʥʮʽ (ʜʝʷʢʘ ʯʘʩʪʠʥʘ ʡʦʛʦ ʤʦʞʝ ʩʠʥʪʝʟʫʚʘʪʠʩʷ ʚ 

ʧʽʜʰʣʫʥʢʦʚʽʡ ʟʘʣʦʟʽ). ɺʠʜʽʣʷʶʪʴ ʜʚʽ ʩʪʘʜʽʾ ʩʠʥʪʝʟʫ. ʇʝʨʰʘ 

ʩʪʘʜʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʥʠʨʢʘʭ: 

 

 

ɼʨʫʛʘ ʩʪʘʜʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʝʯʽʥʮʽ ʧʽʩʣʷ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʟ ʥʠʨʦʢ ʛʣʽʢʦʮʘ̔ʤʽʥʫ ʟʘ ʫʯʘʩʪ ̔ʬʝʨʤʝʥʪʫ 

ʛʫʘʥʽʜʠʥʘʮʝʪʘʪʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʠ.  

 

 
ɼʘʣʽ ʢʨʝʘʪʠʥ ʬʦʩʬʦʨʠʣʶʻʪʴʩʷ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʤʘʢʨʦʝʨʛʽʯʥʦ ʾʩʧʦʣʫʢʠ ï ʢʨʝʘʪʠʥʬʦʩʬʘʪʫ, ʷʢʠʡ ʻ ʬʦʨʤʦʶ 

ʜʝʧʦʥʫʚʘʥʥʷ ʝʥʝʨʛʽʾ ʚ ʤô̫ ʟʘʭ ʪʘ ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʽ. ʌʝʨʤʝʥʪ, 
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ʱʦ ʢʘʪʘʣʽʟʫʻ ʮʶ ʨʝʘʢʮʽʶ, ï ʢʨʝʘʪʠʥʬʦʩʬʦʢʽʥʘʟʘ (ʂʌʂ). 

ʅʝʟʚʦʨʦʪʥʘ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʘ ʜʝʛʽʜʨʘʪʘʮʽʷ ʽ 

ʜʝʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʢʨʝʘʪʠʥʬʦʩʬʘʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʘʥʛʽʜʨʠʜʫ ʢʨʝʘʪʠʥʫ ï ʢʨʝʘʪʠʥʽʥʫ.  

 
 

ʎʠʩʪʝʾʥ ï ʮʝ ʟʘʤʽʥʥʘ ʘʤʽʥʦʢʠʩʣʦʪʘ, ʦʩʥʦʚʥʘ ʨʦʣʴ 

ʷʢʦʾ ʧʦʣʷʛʘʻ ʚ ʪʘʢʦʤʫ: 

1) ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʩʪʘʙʽʣʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʙʽʣʢʽʚ ʪʘ 

ʧʝʧʪʠʜʽʚ ï ʫʪʚʦʨʶʻ ʜʠʩʫʣʴʬʽʜʥʽ ʟʚô̫ ʟʢʠ; 

2) ʻ ʩʪʨʫʢʪʫʨʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʪʨʠʧʝʧʪʠʜʫ 

ʛʣʫʪʘʪʽʦʥʫ (ʛʣʫ-ʮʠʩ-ʛʣʽ), ʷʢʠʡ ʷʢ ʢʦʬʝʨʤʝʥʪ ʽ ʙʝʨʝ ʫʯʘʩʪʴ ʫ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ, 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʜʝʷʢʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʯʝʨʝʟ ʤʝʤʙʨʘʥʠ, 

ʚʽʜʥʦʚʣʝʥʥʷ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ʟ ʜʝʛʽʜʨʦʘʩʢʦʨʙʽʥʦʚʦʾ 

 ̔ʪ. ʜ.; 

3) ʟʘ ʢʘʪʘʙʦʣʽʟʤʫ ʮʠʩ ʫʪʚʦʨʶʻʪʴʩʷ ʧʽʨʫʚʘʪ, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʩʫʙʩʪʨʘʪ ʜʣʷ ʛʣʶʢʦʥʝʦʛʝʥʝʟʫ, ʪʦʙʪʦ 

ʮʠʩʪʝʾʥ ï ʛʣʽʢʦʛʝʥʥʘ ʘʤʽʥʦʢʠʩʣʦʪʘ; 

4) ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʩʠʥʪʝʟʽ ʪʘʫʨʠʥʫ ï ʬʽʟʽʦʣʦʛʽʯʥʦ 

ʚʘʞʣʠʚʦʾ ʩʧʦʣʫʢʠ, ʷʢʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʧʘʨʥʠʭ 

ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ. 

 

ʄʝʪʘʙʦʣʽʟʤ ʘʤʽʥʦʢʠʩʣʦʪ ʟ̔ ʨʦʟʛʘʣʫʞʝʥʠʤ 

ʣʘʥʮʶʛʦʤ. ʃʝʡʮʠʥ, ʚʘʣʽʥ, ʽʟʦʣʝʡʮʠʥ ʚʽʜʥʦʩʷʪʴ ʜʦ 

ʘʤʽʥʦʢʠʩʣʦʪ ʟ̔ ʨʦʟʛʘʣʫʞʝʥʠʤ ʣʘʥʮʶʛʦʤ. ʋʩʽ ʚʦʥʠ 
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ʥʝʟʘʤʽʥʥʽ ʜʣʷ ʣʶʜʠʥʠ. ɸʤʽʥʦʢʠʩʣʦʪʠ  ʙʝʨʫʪʴ ʘʢʪʠʚʥʫ 

ʫʯʘʩʪʴ ʫ ʩʠʥʪʝʟʽ ʙʽʣʢʽʚ, ʦʩʦʙʣʠʚʦ ʚ ʤô̫ ʟʦʚʽʡ ʪʢʘʥʠʥʽ, 

ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʝʥʝʨʛʝʪʠʮʽ ʪʘ ʤʝʪʘʙʦʣʽʟʤʽ 

ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ. ʆʩʥʦʚʥʽ ʰʣʷʭʠ ʤʝʪʘʙʦʣʽʟʤʫ ʣʝʡʮʠʥʫ, 

ʚʘʣʽʥʫ ʪʘ ʟ̔ʦʣʝʡʮʠʥʫ ʥʘʚʝʜʝʥʽ ʥʘ  ʨʠʩʫʥʢʫ 6.7. 

 

 

ʈʠʩʫʥʦʢ 6.7 ï ʐʣʷʭʠ ʤʝʪʘʙʦʣʽʟʤʫ ʘʤʽʥʦʢʠʩʣʦʪ  

ʟ̔ ʨʦʟʛʘʣʫʞʝʥʠʤ ʣʘʥʮʶʛʦʤ 

 

1 ʊʨʘʥʩʘʤʽʥʫʚʘʥʥʥʷ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ  Ŭ-ʢʝʪʦʢʠʩʣʦʪ, 

ʢʘʪʘʣʽʟʫʻʪʴʩʷ ʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʘʤʠ. ʅʘʡʙʽʣʴʰʘ ʘʢʪʠʚʥʽʩʪʴ 

ʮʴʦʛʦ ʬʝʨʤʝʥʪʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʩʝʨʮʽ, ʥʠʨʢʘʭ, ʤʝʥʰʝ ï ʫ 
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ʩʢʝʣʝʪʥʠʭ ʤô̫ ʟʘʭ, ʥʘʡʥʠʞʯʘ ï ʫ ʧʝʯʽʥʮʽ. 

2 ʆʢʠʩʥʶʚʘʣʴʥʝ ʜʝʢʘʨʙʦʢʩʠʣʶʚʘʥʥʷ  ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʘʮʠʣ-ʂʦɸ-ʪʽʦʝʬʽʨʽʚ, ʢʘʪʘʣʽʟʫʻʪʴʩʷ ʜʝʛʽʨʦʛʝʥʘʟʦʶ 

ʨʦʟʛʘʣʫʞʝʥʠʭ Ŭ-ʢʝʪʦʢʠʩʣʦʪ.  

3 ɼʝʛʽʜʨʦʛʝʥʫʚʘʥʥʷ ʟ ʫʪʚʦʨʝʥʥʷʤ Ŭ-,                               

ɓ-ʥʝʥʘʩʠʯʝʥʠʭ ʪʽʦʝʬʽʨʽʚ ʘʮʠʣ-ʂʦɸ. 

ʂʘʪʘʙʦʣʽʟʤ ɺʘʣ ʪʘ ɯʣʝ (ʷʢ ʽ ʄʝʪ) ʜʦ ʩʫʢʮʠʥʽʣ-ʂʦɸ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ ʧʨʦʧʽʦʥʽʣ-ʂʦɸ ʪʘ 

ʤʝʪʠʣʤʘʣʦʥʽʣ-ʂʦɸ: 

 

ʌʝʨʤʝʥʪʠ, ʱʦ ʢʘʪʘʣʽʟʫʶʪʴ ʟʘʟʥʘʯʝʥʽ ʨʝʘʢʮʽʾ: 

1) ʧʨʦʧʽʦʥʽʣ ʂʦɸ-ʢʘʨʙʦʢʩʠʣʘʟʘ (ʢʦʬʝʨʤʝʥʪ ï 

ʙʽʦʪʠʥ); 

2) ʤʘʪʽʣʤʘʣʦʥʽʣ ʂʦɸ-ʤʫʪʘʟʘ (ʢʦʬʝʨʤʝʥʪ ï

ʜʝʟʦʢʩʽʘʜʝʥʦʟʠʣʢʦʙʘʣʘʤʽʥ). 

ɿʘ ʜʝʬʽʮʠʪʫ ɺ12 ʧʦʨʫʰʫʻʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʤʝʪʠʣʤʘʣʦʥʽʣ-ʂʦɸ ʥʘ ʩʫʢʮʠʥʽʣ-ʂʦɸ, ʥʘʩʣʽʜʢʦʤ ʷʢʦʛʦ ʻ 

ʚʠʚʝʜʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʤʝʪʠʣʤʘʣʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʟ̔ 

ʩʝʯʝʶ ï ʤʝʪʠʣʤʘʣʦʥʦʚʘ ʘʮʠʜʫʨʽʷ. ʄʝʪʠʣʤʘʣʦʥʦʚʘ ʢʠʩʣʦʪʘ 

ʪʦʢʩʠʯʥʘ ʜʣʷ ʥʝʨʚʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ 

ʚʠʢʣʠʢʘʻ ʜʝʛʝʥʝʨʘʮʽʶ ʟʘʜʥʴʦʙʦʢʦʚʠʭ ʩʪʦʚʧʽʚ ʩʧʠʥʥʦʛʦ 

ʤʦʟʢʫ. 

 

ʄʝʪʘʙʦʣʽʟʤ ʮʠʢʣʽʯʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ  

ʌʝʥʽʣʘʣʘʥʽʥ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʥʝʟʘʤʽʥʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ. ɺ ʦʨʛʘʥʽʟʤʽ ʬʝʥʽʣʘʣʘʥʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʣʠʰʝ ʚ ʩʠʥʪʝʟʽ ʙʽʣʢʽʚ, ʚʝʩʴ ʥʝʚʠʢʦʨʠʩʪʘʥʠʡ ʟʘʧʘʩ 
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ʘʤʽʥʦʢʠʩʣʦʪʠ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʪʠʨʦʟʠʥ. ʋ ʮʴʦʤʫ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʝʨʝ ʫʯʘʩʪʴ ʬʝʨʤʝʥʪ ʬʝʥʽʣʘʣʘʥʽʥ-4-

ʤʦʥʦʦʢʩʠʛʝʥʘʟʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʦʢʠʩʥʝʥʥʷ ʘʨʦʤʘʪʠʯʥʦʛʦ 

ʢʽʣʴʮʷ. ʊʠʨʦʟʠʥ, ʢʨʽʤ ʫʯʘʩʪʽ ʚ ʩʠʥʪʝʟʽ ʙʽʣʢʽʚ, ʻ 

ʧʦʧʝʨʝʜʥʠʢʦʤ ʛʦʨʤʦʥʫ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ ʘʜʨʝʥʘʣʽʥʫ, 

ʤʝʜʽʘʪʦʨʽʚ ʥʦʨʘʜʨʝʥʘʣʽʥʫ ʪʘ ʜʦʬʘʤʽʥʫ, ʛʦʨʤʦʥʽʚ 

ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʪʠʨʦʢʩʠʥʫ ʪʘ ʪʨʠʡʦʜʪʠʨʦʥʽʥʫ ʪʘ 

ʧʽʛʤʝʥʪʫ ʤʝʣʘʥʽʥʫ: 

 

 

 

ʊʨʠʧʪʦʬʘʥ ï ʥʝʟʘʤʽʥʥʘ ʘʤʽʥʦʢʠʩʣʦʪʘ, ʦɦ ʥʘʜʭʦʜʠʪʴ 

ʫ ʩʢʣʘʜʽ ʙʽʣʢʽʚ ʾʞʽ. ʄʝʪʘʙʦʣʽʟʤ ʘʤʽʥʦʢʠʩʣʦʪʠ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʫ ʪʨʴʦʭ ʥʘʧʨʷʤʢʘʭ: 
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1 ʂʽʥʫʨʝʥʽʥʦʚʠʡ (ʦʩʥʦʚʥʠʡ) ï ʦʢʠʩʥʝʥʥʷ ʪʘ 

ʨʫʡʥʫʚʘʥʥʷ ʽʥʜʦʣʴʥʦʛʦ ʢʽʣʴʮʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʧʦʭʽʜʥʠʭ 

ʢʽʥʫʨʝʥʦʚʦʾ ʪʘ ʘʥʪʨʘʥʽʣʦʚʦʾ ʢʠʩʣʦʪ. ɹʽʣʴʰʽʩʪʴ ʪʨʠʧʪʦʬʘʥʫ 

ʨʦʟʧʘʜʘʻʪʴʩʷ ʜʦ ʘʮʝʪʠʣ-Sʂʦɸ, ʘʣʝ ʚ ʦʜʥʦʤʫ ʟ ʚʽʜʛʘʣʫʞʝʥʴ 

ʮʴʦʛʦ ʰʣʷʭʫ ʦʜʥʘ ʟ 60 ʤʦʣʝʢʫʣ ʪʨʠʧʪʦʬʘʥʫ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʥʽʢʦʪʠʥʦʚʫ ʢʠʩʣʦʪʫ (ʚʽʪʘʤʽʥ B3, 

ʥʽʘʮʠʥ). 

2 ʉʝʨʦʪʦʥʽʥʦʚʠʡ ʰʣʷʭ ï ʦʢʠʩʥʝʥʥʷ ʜʦ                               

5-ʦʢʩʠʪʨʠʧʪʦʬʘʥʫ ʽ ʜʘʣʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘ ʩʝʨʦʪʦʥʽʥ ʪʘ 

ʤʝʣʘʪʦʥʽʥ. 

3 ɯʥʜʦʣʴʥʠʡ ʰʣʷʭ ï ʫʪʚʦʨʝʥʥʷ ʽʥʜʦʣʴʥʠʭ ʧʦʭʽʜʥʠʭ, 

ʷʢʽ ʧʦʪʽʤ ʢʦʥôʁ ʛʫʶʪʴʩʷ ʪʘ ʚʠʚʦʜʷʪʴʩʷ ʽʟ ʩʝʯʝʶ. 

 

6.5 ʉʧʘʜʢʦʚʽ ʧʦʨʫʰʝʥʥʷ ʦʙʤʽʥʫ ʘʤʽʥʦʢʠʩʣʦʪ 

 

ɯʩʥʫʶʪʴ ʩʧʘʜʢʦʚʽ ʪʘ ʥʘʙʫʪʽ ʧʦʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ 

ʦʢʨʝʤʠʭ ʘʤʽʥʦʢʠʩʣʦʪ. ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʥʦʨʤʽ 

ʥʘʡʙʽʣʴʰʘ ʰʚʠʜʢʽʩʪʴ ʦʙʤʽʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʥʝʨʚʦʚʽʡ 

ʪʢʘʥʠʥʽ. ʊʦʤʫ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʧʘʜʢʦʚʽ ʧʦʨʫʰʝʥʥʷ ʦʙʤʽʥʫ 

ʘʤʽʥʦʢʠʩʣʦʪ ʻ ʦʜʥʽʻʶ ʽʟ ʧʨʠʯʠʥ ʟʤʽʥʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʥʘʩʘʤʧʝʨʝʜ ʎʅʉ. 

ɼʦ ʥʘʡʙʽʣʴʰ ʩʝʨʡʦʟʥʠʭ ʽ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʭ 

ʧʦʨʫʰʝʥʴ ʦʙʤʽʥʫ ʚʽʜʥʦʩʷʪʴ ʘʥʦʤʘʣʽʾ ʤʝʪʘʙʦʣʽʟʤʫ 

ʬʝʥʽʣʘʣʘʥʽʥʫ ʽ ʪʠʨʦʟʠʥʫ ï ʬʝʥʽʣʢʝʪʦʥʫʨʽʁ, ʘʣʢʘʧʪʦʥʫʨʽʶ 

ʪʘ ʘʣʴʙʽʥʽʟʤ (ʨʠʩ. 6.8). 
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ʈʠʩʫʥʦʢ 6.8 ï ʉʧʘʜʢʦʚʽ ʧʦʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ 

ʬʝʥʽʣʘʣʘʥʽʥʫ ʪʘ ʪʠʨʦʟʠʥʫ 

 

ʌʝʥʽʣʢʝʪʦʥʫʨʽ ʁ ʚʽʜʢʨʠʚ 1934 ʨ. ʍ. ʌʝʣʣʽʥʛ. 

ʇʨʠʯʠʥʘ ʟʘʭʚʦʨʶʚʘʥʥʷ ï ʫʨʦʜʞʝʥʠʡ ʜʝʬʽʮʠʪ ʧʝʯʽʥʢʦʚʦʾ 

ʬʝʥʽʣʘʣʘʥʽʥ-4-ʛʽʜʨʦʢʩʠʣʘʟʠ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʌʝʥ ʫ ʢʨʦʚʽ, ʚʠʥʠʢʘʻ ʜʝʬʽʮʠʪ ʪʠʨʦʟʠʥʦʚʠʭ ʪʘ 

ʪʨʠʧʪʦʬʘʥʦʚʠʭ ʧʦʭʽʜʥʠʭ (ʤʝʣʘʥʽʥʫ, ʢʘʪʝʭʦʣʘʤʽʥʽʚ, 

ʩʝʨʦʪʦʥʽʥʫ). ɺʦʜʥʦʯʘʩ ʫ ʢʨʦʚʽ ʪʘ ʩʝʯʽ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʶʪʴʩʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʝʥʽʣʘʮʝʪʠʣʛʣʫʪʘʤʽʥʫ, ʬʝʥʽʣʧʽʨʫʚʘʪʫ, 

ʬʝʥʽʣʘʮʝʪʘʪʫ. ʉʝʯʘ ʥʘʙʫʚʘʻ ʭʘʨʘʢʪʝʨʥʦʛʦ çʤʠʰʘʯʦʛʦè 

ʟʘʧʘʭʫ. ʋ ʢʨʦʚʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʝʯʦʚʠʥ, ʷʢʽ 

ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ ʚ ʥʦʨʤʽ (ʬʝʥʽʣʝʪʠʣʘʤʽʥ, ʬʝʥʽʣʧʽʨʫʚʘʪ, 

ʬʝʥʽʣʣʘʢʪʘʪ). ʎʝ ʥʝʡʨʦʪʦʢʩʠʯʥʽ ʩʧʦʣʫʢʠ, ʚʦʥʠ ʧʦʨʫʰʫʶʪʴ 

ʤʝʪʘʙʦʣʽʟʤ ʣʽʧʽʜʽʚ ʫ ʤʦʟʢʫ. ʋ ʧʦʻʜʥʘʥʥʽ ʟ ʜʝʬʽʮʠʪʦʤ 

ʥʝʡʨʦʤʝʜʽʘʪʦʨʽʚ (ʥʘʧʨʠʢʣʘʜ, ʩʝʨʦʪʦʥʽʥʫ) ʮʝʡ ʤʝʭʘʥʽʟʤ 
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ʚʚʘʞʘʶʪʴ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʟʘ ʧʨʦʛʨʝʩʫʶʯʝ ʟʥʠʞʝʥʥʷ 

ʽʥʪʝʣʝʢʪʫ ʫ ʭʚʦʨʠʭ ʪʘ ʨʦʟʚʠʪʦʢ ʬʝʥʽʣʧʽʨʦʚʠʥʦʛʨʘʜʥʦʾ 

ʦʣʽʛʦʬʨʝʥʽʾ. ʅʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ 

ʩʠʤʧʪʦʤʘʤʠ ʟʘ ʬʝʥʽʣʢʝʪʦʥʫʨʽʾ ʻ ʥʝʚʨʦʣʦʛʽʯʥʽ ʡ ʧʩʠʭʽʯʥʽ 

ʨʦʟʣʘʜʠ, ʨʦʟʫʤʦʚʘ ʚʽʜʩʪʘʣʽʩʪʴ, ʧʽʜʚʠʱʝʥʘ ʟʙʫʜʣʠʚʽʩʪʴ, 

ʩʫʜʦʤʠ, ʤʽʢʨʦʮʝʬʘʣʽʷ, ʛʽʧʦʧʽʛʤʝʥʪʘʮʽʷ ʚʦʣʦʩʩʷ ʽ ʨʘʡʜʫʞʢʠ, 

ʢʘʪʘʨʘʢʪʘ. 

ʅʠʥʽ ʜʦʚʝʜʝʥʦ, ʱʦ ʥʘʜʣʠʰʦʢ ʌʝʥ ʪʘ ʾʾ ʤʝʪʘʙʦʣʽʪʽʚ ï 

ʪʝʨʘʪʦʛʝʥʠ. ʋ ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ ʟ̔ ʬʝʥʽʣʢʝʪʦʥʫʨʽʻʶ 

ʬʝʥʽʣʘʣʘʥʽʥ ʤʦʞʝ ʤʘʪʠ ʟʛʫʙʥʠʡ ʚʧʣʠʚ ʥʘ ʧʣʽʜ ʽ 

ʩʧʨʠʯʠʥʠʪʠ ʚʠʥʠʢʥʝʥʥʷ ʤʥʦʞʠʥʥʠʭ ʚʘʜ ʨʦʟʚʠʪʢʫ. ʏʘʩʪʦʪʘ 

ʢʣʘʩʠʯʥʦʾ ʬʝʥʽʣʢʝʪʦʥʫʨʽʾ ï ʧʨʠʙʣʠʟʥʦ 1 ʥʘ 10 000 

ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ, ʧʨʠʙʣʠʟʥʦ ʫ 2ï3 % ʥʝʤʦʚʣʷʪ 

ʛʽʧʝʨʬʝʥʽʣʘʣʘʥʽʥʝʤʽʷ ʟʫʤʦʚʣʝʥʘ ʜʝʬʽʮʠʪʦʤ 

ʪʝʪʨʘʛʽʜʨʦʙʽʦʧʪʝʨʠʥʫ. 

ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʠʤ ʤʝʪʦʜʦʤ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ʚʚʘʞʘʻʪʴʩʷ ʨʝʘʢʮʽʷ ʌʝʣʣʽʥʛʘ. ɿʝʣʝʥʝ ʬʘʨʙʫʚʘʥʥʷ ʩʝʯʽ ʧʽʜ 

ʯʘʩ ʜʦʜʘʚʘʥʥ ̫ FeCl3 ʻ ʧʦʟʠʪʠʚʥʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʥʘʷʚʥʽʩʪʴ 

ʬʝʥʽʣʧʽʨʫʚʘʪʫ. ʃʽʢʫʚʘʥʥʷ ï ʜʽʻʪʦʪʝʨʘʧʽʷ ï ʦʙʤʝʞʝʥʥʷ 

ʩʧʦʞʠʚʘʥʥʷ ʾʞʽ, ʱʦ ʤʽʩʪʠʪʴ ʌʝʥ ʜʦ ʩʪʘʪʝʚʦʛʦ ʜʦʟʨʽʚʘʥʥʷ.  

ɸʣʢʘʧʪʦʥʫʨʽʷ ï ʨʽʜʢʽʩʥʝ ʩʧʘʜʢʦʚʝ ʤʝʪʘʙʦʣʽʯʥʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʛʝʥʝʪʠʯʥʦʛʦ 

ʜʝʬʝʢʪʫ ʦʢʩʠʜʘʟʠ ʛʦʤʦʛʝʥʪʠʟʠʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʷʢʘ ʙʝʨʝ 

ʫʯʘʩʪʴ ʫ ʤʝʪʘʙʦʣʽʟʤʽ ʌʝʥ ʽ ʊʠʨ ʪʘ ʢʘʪʘʣʽʟʫʻ ʨʝʘʢʮʽʶ 

ʨʦʟʱʝʧʣʝʥʥʷ ʛʦʤʦʛʝʥʪʠʟʠʥʦʚʦʾ ʢʠʩʣʦʪʠ ʜʦ ʬʫʤʘʨʘʪʫ ʪʘ 

ʘʮʝʪʦʘʮʝʪʘʪʫ. 

ʋ ʭʚʦʨʠʭ ʥʘʢʦʧʠʯʝʥʥʷ ʛʦʤʦʛʝʥʪʠʟʠʥʦʚʦʾ ʢʠʩʣʦʪʠ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʭʽʥʦʥʦʚʠʭ ʧʦʣʽʬʝʥʦʣʽʚ 

(ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ çʦʭʨʦʥʦʟʥʦʛʦ ʧʽʛʤʝʥʪʫè ï ʘʣʢʘʧʪʦʥʫ), 

ʢ̫ʽ ʚʠʚʦʜʷʪʴʩʷ ʽʟ ʩʝʯʝʶ. ʎʝ ʟʫʤʦʚʣʶʻ ʧʦʪʝʤʥʽʥʥʷ ʩʝʯʽ ʥʘ 

ʧʦʚʽʪʨʽ ʪʘ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʣʫʛʫ. ʂʨʽʤ ʪʦʛʦ, ʛʦʤʦʛʝʥʪʠʟʠʥʦʚʘ 

ʢʠʩʣʦʪʘ ʽʥʛʽʙʫʻ ʣʽʟʠʣʛʽʜʨʦʢʩʠʣʘʟʫ, ʷʢʘ ʙʝʨʝ ʫʯʘʩʪʴ ʫ 

ʩʠʥʪʝʟʽ ʢʦʣʘʛʝʥʫ. 
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ʆʭʨʦʥʦʟʥʠʡ ʧʽʛʤʝʥʪ (ʘʣʢʘʧʪʦʥ) ʥʝ ʧʦʚʥʽʩʪʶ 

ʝʢʩʢʨʝʪʫʻʪʴʩʷ ʽʟ ʩʝʯʝʶ ʽ ʚʽʜʢʣʘʜʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ 

ʨʝʯʦʚʠʥʽ ʭʨʷʱʽʚ ʽ ʨʦʙʠʪʴ ʾʭ ʢʨʠʭʢʠʤʠ. ʎʝ ʟ ʯʘʩʦʤ ʚʠʢʣʠʢʘʻ 

ʢʘʣʴʮʠʬʽʢʘʮʽʶ ʪʘ ʜʝʛʝʥʝʨʘʪʠʚʥʠʡ ʘʨʪʨʠʪ ʭʨʝʙʪʘ ʪʘ 

ʚʝʣʠʢʠʭ ʩʫʛʣʦʙʽʚ ʢʽʥʮʽʚʦʢ. 

ʇʝʨʰʽ ʧʨʦʷʚʠ ʭʚʦʨʦʙʠ ï ʧʽʛʤʝʥʪʘʮʽʷ ʩʢʣʝʨ ʪʘ 

ʭʨʷʱʽʚ ʚʫʰʥʠʭ ʨʘʢʦʚʠʥ. ʈʘʜʠʢʘʣʴʥʦ ʭʚʦʨʦʙʘ ʥʝ ʣʽʢʫʻʪʴʩʷ. 

ʉʪʫʧʽʥʴ ʦʩʪʝʦʭʦʥʜʨʦʧʘʪʽʾ ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷʤ ʚʝʣʠʢʠʭ ʜʦʟ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʷʢʘ 

ʟʘʭʠʱʘʻ ʘʢʪʠʚʥʽʩʪʴ ʣʽʟʠʣʛʽʜʨʦʢʩʠʣʘʟʠ. 

ɸʣʴʙʽʥʽʟʤ ï ʮʝ ʱʝ ʦʜʥʝ ʩʧʘʜʢʦʚʝ ʧʦʨʫʰʝʥʥʷ ʦʙʤʽʥʫ 

ʪʠʨʦʟʠʥʫ, ʷʢʝ ʧʦʚô̫ ʟʘʥʝ ʟ ʜʝʬʝʢʪʦʤ ʪʠʨʦʟʠʥʘʟʠ ï 

ʬʝʨʤʝʥʪʫ, ʷʢʠʡ ʢʘʪʘʣʽʟʫʻ ʨʝʘʢʮʽʶ ʫʪʚʦʨʝʥʥʷ ʧʽʛʤʝʥʪʫ 

ʤʝʣʘʥʽʥʫ ʟ ʪʠʨʦʟʠʥʫ. ʆʩʥʦʚʥʽ ʧʨʦʷʚʠ ʧʘʪʦʣʦʛʽʾ ï 

ʜʝʧʽʛʤʝʥʪʘʮʽʷ, ʧʨʠʩʢʦʨʝʥʝ ʨʦʟʱʝʧʣʝʥʥʷ ʨʦʜʦʧʩʠʥʫ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʧʽʛʤʝʥʪʫ ʚ ʨʘʡʜʫʞʮʽ ʦʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʬʦʪʦʬʦʙʽʾ, ʟʥʠʞʫʻʪʴʩʷ ʛʦʩʪʨʦʪʘ ʟʦʨʫ, ʤʦʞʝ ʨʦʟʚʠʥʫʪʠʩʷ 

ʢʦʩʦʦʢʽʩʪʴ ʽ ʥʽʩʪʘʛʤ. ɿʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʧʽʛʤʝʥʪʫ ʚ ʰʢʽʨʽ 

ʟʫʤʦʚʣʶʻ ʚʠʩʦʢʫ ʯʫʪʣʠʚʽʩʪʴ ʘʣʴʙʽʥʦʩʽʚ ʜʦ ʩʦʥʷʯʥʦʛʦ 

ʩʚʽʪʣʘ, ʨʦʟʚʠʪʢʫ ʬʦʪʦʜʝʨʤʘʪʦʟʫ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʠʟʠʢ 

ʨʦʟʚʠʪʢʫ ʨʘʢʫ ʰʢʽʨʠ ʽ ʩʦʥʷʯʥʠʭ ʦʧʽʢʽʚ. ɸʣʴʙʽʥʽʟʤ ʫʨʘʞʫ ̒

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʫʩʽʭ ʨʘʩ. 

ʉʝʨʝʜ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʧʦʨʫʰʝʥʴ ʤʝʪʘʙʦʣʽʟʤʫ 

ʽʥʰʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʚʠʜʽʣʷʶʪʴ ʛʦʤʦʮʠʩʪʠʥʫʨʽʶ, ʭʚʦʨʦʙʫ 

ʍʘʨʪʥʫʧʘ, ʣʝʡʮʠʥʦʟ. 

ɻʦʤʦʮʠʩʪʠʥʫʨʽʷ. ɿʘʭʚʦʨʶʚʘʥʥʷ ʨʦʟʚʠʚʘʻʪʴʩʷ ʷʢ 

ʨʝʟʫʣʴʪʘʪ ʜʝʬʝʢʪʫ ʮʠʩʪʘʪʽʦʥ-ɓ-ʩʠʥʪʘʟʠ, ʷʢʘ ʙʝʨʝ ʫʯʘʩʪʴ ʫ 

ʤʝʪʘʙʦʣʽʟʤʽ ʤʝʪʽʦʥʽʥʫ. ɺʦʜʥʦʯʘʩ ʛʦʤʦʮʠʩʪʝʾʥ ʪʘ ʩʝʨʠʥ ʥʝ 

ʤʦʞʫʪʴ ʟ̔ ʥʘʣʝʞʥʦʶ ʰʚʠʜʢʽʩʪʶ ʫʪʚʦʨʶʚʘʪʠ ʮʠʩʪʘʪʽʦʥ. 

ɻʦʤʦʮʠʩʪʝʾʥ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʛʦʤʦʮʠʩʪʠʥ, ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʮʠʭ ʨʝʯʦʚʠʥ ʫ ʢʨʦʚʽ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʽ ʚʦʥʠ ʰʚʠʜʢʦ 

ʚʠʚʦʜʷʪʴʩʷ ʟ ʦʨʛʘʥʽʟʤʫ ʥʠʨʢʘʤʠ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʚ ʢʨʦʚʽ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʝʪʠʦʥʽʥʫ, ʦʩʢʽʣʴʢʠ ʚ ʥʦʨʤʽ 

ʯʘʩʪʠʥʘ ʡʦʛʦ ʧʝʨʝʭʦʜʠʪʴ ʫ ʛʦʤʦʮʠʩʪʝʾʥ. ɿʘʭʚʦʨʶʚʘʥʥʷ 
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ʯʫʪʣʠʚʝ ʜʦ ʪʝʨʘʧʽʾ ɺ6, ʷʢʠʡ ʘʢʪʠʚʫʻ ʤʝʪʘʙʦʣʽʟʤ 

ʛʦʤʦʮʠʩʪʝʾʥʫ ʜʦ ʛʦʤʦʩʝʨʠʥʫ ʪʘ ʮʠʩʪʝʾʥʫ. 

ɼʦ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʦʨʛʘʥʽʟʤʽ ʛʦʤʦʮʠʩʪʝʾʥʫ ʤʦʞʫʪʴ 

ʧʨʠʟʚʦʜʠʪʠ ʜʝʬʝʢʪʠ ʽʥʰʠʭ ʬʝʨʤʝʥʪʽʚ. ʎʷ ʩʧʘʜʢʦʚʘ 

ʧʘʪʦʣʦʛʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʨʦʟʫʤʦʚʦʾ 

ʚʽʜʩʪʘʣʦʩʪʽ, ʦʩʪʝʦʧʘʪʽʾ, ʦʩʪʝʦʧʦʨʦʟʫ, ʩʢʦʣʽʦʟʫ, 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʝʨʝʣʦʤʽʚ, ʝʢʪʦʧʽʾ ʢʨʠʰʪʘʣʠʢʘ, ʪʨʦʤʙʦʟʫ 

ʩʫʜʠʥ, ʘʪʝʨʦʩʢʣʝʨʦʟʫ. 

ʍʚʦʨʦʙʘ ʍʘʨʪʥʫʧʘ ï ʩʧʘʜʢʦʚʘ ʧʘʪʦʣʦʛʽʷ, 

ʟʫʤʦʚʣʝʥʘ ʧʦʨʫʰʝʥʥʷʤ ʦʙʤʽʥʫ ʪʨʠʧʪʦʬʘʥʫ. ɿʘʭʚʦʨʶʚʘʥʥʷ 

ʦʪʨʠʤʘʣʦ ʥʘʟʚʫ ʟʘ ʧʨʽʟʚʠʱʝʤ ʩʽʤôʾ , ʚ ʷʢʽʡ ʮʷ ʧʘʪʦʣʦʛʽʷ 

ʚʧʝʨʰʝ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʚ ʯʦʪʠʨʴʦʭ ʽʟ ʚʦʩʴʤʠ ʜʽʪʝʡ. 

ʎʝʡ ʨʦʟʣʘʜ ʩʪʦʩʫʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʫʩʤʦʢʪʫʚʘʥʥʷ ʊʨʧ ʫ ʢʠʰʢʽʚʥʠʢʫ ʪʘ ʨʝʘʙʩʦʨʙʮʽʾ ʮʽʻʾ ʪʘ 

ʽʥʰʠʭ ʥʝʡʪʨʘʣʴʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʥʠʨʢʘʭ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʨʦʟʚʠʚʘʶʪʴʩʷ: ʜʝʬʽʮʠʪ ʚʽʪʘʤʽʥʫ ʈʈ (ʢʣʽʥʽʯʥʘ ʢʘʨʪʠʥʘ 

ʧʝʣʘʛʨʠ), ʟʘʛʘʣʴʥʘ ʘʤʽʥʘʮʠʜʫʨʽʷ ʙʝʟ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ 

ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʢʨʦʚʽ, ʧʽʜʚʠʱʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʩʦʥʷʯʥʠʭ 

ʧʨʦʤʝʥʽʚ, ʨʫʭʦʚʘ ʘʪʘʢʩʽʷ, ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʜʠʩʬʫʥʢʮʽʾ 

ʤʦʟʦʯʢʘ, ʧʦʩʠʣʝʥʥʷ ʫʪʚʦʨʝʥʥʷ ʤʝʪʘʙʦʣʽʪʽʚ ʽʥʜʦʣʫ ʚ 

ʢʠʰʢʽʚʥʠʢʫ ʧʽʜ ʜʽʻʶ ʤʽʢʨʦʬʣʦʨʠ. ɼʣʷ ʣʽʢʫʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʽʘʮʠʥ ʷʢ ʥʝʦʙʭʽʜʥʠʡ ʢʦʤʧʦʥʝʥʪ ʾʞʽ. 

ʍʚʦʨʠʤ ʨʝʢʦʤʝʥʜʫʶʪʴ ʟʘʭʠʩʪ ʚʽʜ ʩʦʥʷʯʥʠʭ ʧʨʦʤʝʥʽʚ ʪʘ 

ʧʝʨʽʦʜʠʯʥʫ ʩʪʝʨʠʣʽʟʘʮʽʶ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ 

ʘʥʪʠʙʽʦʪʠʢʘʤʠ ʜʣʷ ʧʨʠʜʫʰʝʥʥʷ ʫʪʚʦʨʝʥʥʷ ʪʦʢʩʠʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʤʝʪʘʙʦʣʽʟʤʫ ʊʨʧ ʧʽʜ ʜʽʻʶ ʙʘʢʪʝʨʽʡ. 

ʃʝʡʮʠʥʦʟ (ʭʚʦʨʦʙʘ ʢʣʝʥʦʚʦʛʦ ʩʠʨʦʧʫ). 

ɿʘʭʚʦʨʶʚʘʥʥʷ ʦʙʫʤʦʚʣʝʥʝ ʜʝʬʽʮʠʪʦʤ ʜʝʛʽʜʨʦʛʝʥʘʟʠ 

ʨʦʟʛʘʣʫʞʝʥʠʭ -ʢʝʪʦʢʠʩʣʦʪ, ʱʦ ʢʘʪʘʣʽʟʫʻ ʨʝʘʢʮʽʶ 

ʦʢʠʩʥʦʛʦ ʜʝʢʘʨʙʦʢʩʠʣʶʚʘʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʦʨʫʰʫʻʪʴʩʷ 

ʦʢʠʩʥʝʥʥʷ ʦʢʩʠʢʠʩʣʦʪ ʟ̔ ʨʦʟʛʘʣʫʞʝʥʠʤ ʣʘʥʮʶʛʦʤ, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴʩʷ ʟʘ ʣʝʡʮʠʥʫ, ʚʘʣʽʥʫ ʪʘ ʟ̔ʦʣʝʡʮʠʥʫ. 

ʋ ʭʚʦʨʠʭ ʩʝʯʘ ʤʘʻ ʩʧʝʮʠʬʽʯʥʠʡ ʟʘʧʘʭ ʢʣʝʥʦʚʦʛʦ 

ʩʠʨʦʧʫ, ʷʢʠʡ ʻ ʪʨʘʜʠʮʽʡʥʠʤʠ ʣʘʩʦʱʘʤʠ ʜʽʪʝʡ ʫ ʇʽʚʥʽʯʥʽʡ 
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ɸʤʝʨʠʮʽ ʪʘ ʅʦʚʽʡ ɿʝʣʘʥʜʽʾ. ɿʘ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥ ̫

ʦʩʦʙʣʠʚʦ ʧʘʪʦʛʝʥʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʣʝʡʮʠʥʫ (ʢʝʪʦʛʝʥʥʘ 

ʘʤʽʥʦʢʠʩʣʦʪʘ). ʂʝʪʦʥʦʚʽ ʪʽʣʘ ʚʽʜʽʛʨʘʶʪʴ ʚʝʣʠʢʫ ʨʦʣʴ ʚ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʽ ʤʦʟʢʫ, ʦʩʦʙʣʠʚʦ ʟʘ ʛʽʧʦʛʣʽʢʝʤʽʾ. 

ʇʦʨʫʰʝʥʥʷ ʦʙʤʽʥʫ ʣʝʡʮʠʥʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ 

ʨʦʟʫʤʦʚʦʾ ʚʽʜʩʪʘʣʦʩʪʽ, ʩʫʜʦʤ, ʤô̫ ʟʦʚʦʾ ʨʠʛʽʜʥʦʩʪʽ, ʣʝʪʘʨʛʽʾ, 

ʙʣʶʚʘʥʥʷ. ɺʽʜʟʥʘʯʘʶʪʴʩʷ ʛʽʧʦʛʣʽʢʝʤʽʷ ʪʘ ʢʝʪʦʘʮʠʜʦʟ. 

ʅʝʤʦʚʣʷʪ ʟ̔ ʜʝʬʝʢʪʦʤ ʜʝʛʽʜʨʦʛʝʥʘʟʠ ʨʦʟʛʘʣʫʞʝʥʦʛʦ 

ʣʘʥʮʶʛʘ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʦʜʠʪʠ ʥʘ ʩʧʝʮʽʘʣʴʥʫ ʜʽʻʪʫ ʟ 

ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʚʘʣʽʥʫ, ʣʝʡʮʠʥʫ ʪʘ ʽʟʦʣʝʡʮʠʥʫ. 
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7 ɹɯʆʉʀʅʊɽɿ ʅʋʂʃɽɰʅʆɺʀʍ ʂʀʉʃʆʊ ʊɸ ɹɯʃʂɯɺ 

 

 

7.1 ʉʪʨʫʢʪʫʨʘ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ 

 

 ɹʽʦʣʦʛʽʯʥʘ ʨʦʣʴ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ ʧʦʣʷʛʘʻ ʫ 

ʟʙʝʨʽʛʘʥʥʽ, ʧʝʨʝʜʘʚʘʥʥʽ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

 ʅʫʢʣʝʾʥʦʚʽ ʢʠʩʣʦʪʠ ï ʮʝ ʙʽʦʧʦʣʽʤʝʨʠ, ʧʦʙʫʜʦʚʘʥʽ ʟ 

ʤʦʥʦʥʫʢʣʝʦʪʠʜʽʚ. ʅʫʢʣʝʦʪʠʜʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʨʴʦʭ 

ʢʦʤʧʦʥʝʥʪʽʚ: 

¶ ʘʟʦʪʠʩʪʦʾ ʦʩʥʦʚʠ; 

¶ ʧʝʥʪʦʟʠ (ʨʠʙʦʟʠ ʚ ʈʅʂ, ʜʝʟʦʢʩʠʨʠʙʦʟʠ ʚ ɼʅʂ); 

¶ ʟʘʣʠʰʢʫ ʬʦʩʬʘʪʥʦʾ ʢʠʩʣʦʪʠ. 

ɸʟʦʪʠʩʪʽ ʦʩʥʦʚʠ ʟʘʣʝʞʥʦ ʚʽʜ ʭʽʤʽʯʥʦʾ ʙʫʜʦʚʠ 

ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʘ ʢʣʘʩʠ (ʨʠʩ. 7.1): 

1) ʧʫʨʠʥʦʚʽ ï ʘʜʝʥʽʥ (ɸ), ʛʫʘʥʽʥ (ɻ); 

2) ʧʽʨʠʤʽʜʠʥʦʚʽ ï ʮʠʪʦʟʠʥ (ʎ), ʪʠʤʽʥ (ʊ), 

ʫʨʘʮʠʣ (ʋ). 

 

 
ʈʠʩʫʥʦʢ  7.1 ï ʉʪʨʫʢʪʫʨʥʽ ʬʦʨʤʫʣʠ ʘʟʦʪʠʩʪʠʭ ʦʩʥʦʚ [14] 
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 ʉʧʦʣʫʢʫ ʘʟʦʪʠʩʪʦʾ ʦʩʥʦʚʠ ʪʘ ʧʝʥʪʦʟʠ ʥʘʟʠʚʘʪʁʴ 

ʥʫʢʣʝʦʟʠʜʦʤ. ʈʠʙʦʟʘ ʫʪʚʦʨʶʻ ʪʘʢʽ  ʥʫʢʣʝʦʟʠʜʠ: ʘʜʝʥʦʟʠʥ, 

ʛʫʘʥʦʟʠʥ, ʮʠʪʠʜʠʥ, ʫʨʠʜʠʥ. ʋ ʥʘʟʚʽ ʥʫʢʣʝʦʟʠʜʽʚ, ʜʦ ʩʢʣʘʜʫ 

ʷʢʠʭ ʚʭʦʜʠʪʴ ʜʝʟʦʢʩʠʨʠʙʦʟʘ, ʟô̫ ʚʣʷʻʪʴʩʷ ʧʨʝʬʽʢʩ ʜʝʟʦʢʩʠ-, 

ʱʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʣʽʪʝʨʦʶ d. 

ʈʦʟʨʽʟʥʷʶʪʴ ʥʫʢʣʝʦʪʠʜʠ, ʱʦ ʤʽʩʪʷʪʴ 1, 2 ʘʙʦ 3 

ʟʘʣʠʰʢʠ ʬʦʩʬʘʪʥʦʾ ʢʠʩʣʦʪʠ. ʅʘʟʚʘ ʥʫʢʣʝʦʪʠʜʫ ʬʦʨʤʫʻʪʴʩʷ 

ʟ ʥʘʟʚʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʫʢʣʝʦʟʠʜʫ ʪʘ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʢʽʣʴʢʽʩʪʴ ʬʦʩʬʘʪʥʠʭ ʟʘʣʠʰʢʽʚ ʫ ʡʦʛʦ ʩʢʣʘʜʽ. ʅʘʧʨʠʢʣʘʜ, 

ɸʊʌ ï ʘʜʝʥʦʟʠʥʪʨʠʬʦʩʬʘʪ, ɸʄʌ ï ʘʜʝʥʦʟʠʥʤʦʥʦʬʦʩʬʘʪ 

(ʨʠʩ. 7.2).  

 ɼʦ ʩʢʣʘʜʫ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ ʚʭʦʜʷʪʴ ʣʠʰʝ 

ʥʫʢʣʝʦʪʠʜʠ, ʱʦ ʤʽʩʪʷʪʴ ʦʜʠʥ ʬʦʩʬʘʪʥʠʡ ʟʘʣʠʰʦʢ.  

ɼʦ ʩʢʣʘʜʫ ʈʅʂ ʚʭʦʜʷʪʴ ɸʄʌ, ɻʄʌ, ʎʄʌ, ʋʄʌ, 

ʜʦ ʩʢʣʘʜʫ ɼʅʂ ï dɸʄʌ, dɻʄʌ, dʎʄʌ, dʊʄʌ.  

 
ʈʠʩʫʥʦʢ 7.2 ï ʉʪʨʫʢʪʫʨʥʘ ʬʦʨʤʫʣʘ ɸʄʌ [15] 

 

ʄʦʣʝʢʫʣʠ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ ʤʘʶʪʴ ʪʨʠ ʨʽʚʥʽ 

ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ: ʧʝʨʚʠʥʥʫ, ʚʪʦʨʠʥʥʫ ʽ ʪʨʝʪʠʥʥʫ 

ʩʪʨʫʢʪʫʨʠ.  
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 ʇʝʨʚʠʥʥʘ ʩʪʨʫʢʪʫʨʘ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ ï 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʦʟʤʽʱʝʥʥʷ ʥʫʢʣʝʦʪʠʜʽʚ ʫ 

ʧʦʣʽʥʫʢʣʝʦʪʠʜʥʦʤʫ ʣʘʥʮʶʛʫ, ʟô̒ ʜʥʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

3¡,5¡-ʬʦʩʬʦʜʝ̔ʬʽʨʥʠʭ ʟʚô̫ ʟʢʽʚ (ʨʠʩ. 7.3).  

 

 
  

ʈʠʩʫʥʦʢ 7.3 ï ʇʦʣʽʥʫʢʣʝʦʪʠʜʥʠʡ ʣʘʥʮʶʛ [14] 

 

ʇʦʣʽʥʫʢʣʝʦʪʠʜʥʠʡ ʣʘʥʮʶʛ ʤʦʣʝʢʫʣʠ ɼʅʂ ʣʶʜʠʥʠ 

ʤʽʩʪʠʪʴ 3,5 ʤʣʨʜ ʧʘʨ ʥʫʢʣʝʦʪʠʜʽʚ (ʧ. ʥ.) ʽ ʤʘʻ ʤʦʣʝʢʫʣʷʨʥʫ 

ʤʘʩʫ 1011.  

 ʋ 1953 ʨ. ʌʨʝʥʩʽʩ ʂʨʽʢ ʽ ɼʞʝʡʤʩ ʋʦʪʩʦʥ ʦʪʨʠʤʘʣʠ 

ʅʦʙʝʣʽʚʩʴʢʫ ʧʨʝʤʽʶ ʟʘ ʚʽʜʢʨʠʪʪʷ ʚʪʦʨʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ɼʅʂ [1].  

 ɺʪʦʨʠʥʥʘ ʩʪʨʫʢʪʫʨʘ ɼʅʂ ʷʚʣ̫ ʻ ʩʦʙʦʶ ʧʦʜʚʽʡʥʫ 

ʩʧʽʨʘʣʴ, ʫʪʚʦʨʝʥʫ ʘʥʪʠʧʘʨʘʣʝʣʴʥʠʤʠ ʧʦʣʽʥʫʢʣʝʦʪʠʜʥʠʤʠ 

ʣʘʥʮʶʛʘʤʠ.  
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 ʃʘʥʮʶʛʠ ɼʅʂ ʟô̒ ʜʥʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʟʘ ʨʘʭʫʥʦʢ 

ʫʪʚʦʨʝʥʥʷ ʚʦʜʥʝʚʠʭ ʭʽʤʽʯʥʠʭ ʟʚô̫ ʟʢʽʚ ʤʽʞ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʤʠ ʧʘʨʘʤʠ ʘʟʦʪʠʩʪʠʭ ʦʩʥʦʚ. ʄʽʞ ʘʜʝʥʽʥʦʤ 

ʪʘ ʛʫʘʥʽʥʦʤ ʚʠʥʠʢʘʶʪʴ 2 ʚʦʜʥʝʚʽ ʟʚô̫ ʟʢʠ, ʤʽʞ ʮʠʪʦʟʠʥʦʤ ʽ 

ʛʫʘʥʽʥʦʤ ï 3 (ʨʠʩ. 7.4).  

ʋʩʝʨʝʜʠʥʽ ʩʧʽʨʘʣʽ ʨʦʟʤʽʫɦʶʪʴʩʷ ʛʽʜʨʦʬʦʙʥʽ 

ʘʟʦʪʠʩʪʽ ʦʩʥʦʚʠ, ʟʟʦʚʥʽ ï ʛʽʜʨʦʬʽʣʴʥʽ ʧʝʥʪʦʟʠ ʽ ʬʦʩʬʘʪʥʽ 

ʟʘʣʠʰʢʠ. ʄʽʞ ʘʟʦʪʠʩʪʠʤʠ ʦʩʥʦʚʘʤʠ ʫ ʩʢʣʘʜʽ ʩʧʽʨʘʣʽ 

ʬʦʨʤʫʶʪʴʩʷ ʛʽʜʨʦʬʦʙʥʽ ʚʟʘʻʤʦʜʽʾ, ʱʦ ʩʧʨʠʷʶʪʴ 

ʩʪʘʙʽʣʽʟʘʮʽʾ ʚʪʦʨʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ɼʅʂ.  

 
ʈʠʩʫʥʦʢ 7.4 ï ʂʦʤʧʣʝʤʝʥʪʘʨʥʽ ʧʘʨʠ ʦʩʥʦʚ ʫ ʩʢʣʘʜʽ ɼʅʂ  

ʟ ʚʦʜʥʝʚʠʤʠ ʟʚô̫ ʟʢʘʤʠ ʤʽʞ ʦʩʥʦʚʘʤʠ 

  

 ʉʧʽʨʘʣʴ ɼʅʂ ʧʨʘʚʦʟʘʢʨʫʯʝʥʘ. ɺ ʦʜʥʦʤʫ ʚʠʪʢʫ 

ʩʧʽʨʘʣʽ ʨʦʟʤʽʱʫʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ 10 ʧʘʨ ʥʫʢʣʝʦʪʠʜʽʚ (ʧ. ʥ.), 

ʜʦʚʞʠʥʘ ʚʠʪʢʘ ʩʪʘʥʦʚʠʪʴ 3,4 ʥʤ. 
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 ʋʤʽʩʪ ʧʫʨʠʥʦʚʠʭ ʽ ʧʽʨʠʤʽʜʠʥʦʚʠʭ ʘʟʦʪʠʩʪʠʭ ʦʩʥʦʚ ʫ 

ʤʦʣʝʢʫʣʽ ɼʅʂ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʯʽʪʢʠʤ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤ, 

ʷʢʽ ʚʩʪʘʥʦʚʠʚ ɽ. ʏʘʨʛʘʬʬ.  

 

ʇʨʘʚʠʣʘ ʏʘʨʛʘʬʬʘ: 

¶ ʩʫʤʘ ʧʫʨʠʥʦʚʠʭ ʘʟʦʪʠʩʪʠʭ ʦʩʥʦʚ ʫ ʤʦʣʝʢʫʣʽ ɼʅʂ 
ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʧʽʨʠʤʽʜʠʥʦʚʠʭ: (ɸ + ɻ) = (ʎ + ʊ); 

¶ ʢʽʣʴʢʽʩʪʴ ʘʟʦʪʠʩʪʠʭ ʦʩʥʦʚ ʟ ʘʤʽʥʦʛʨʫʧʦʶ 

ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ ʦʩʥʦʚ ʟ̔ ʢʝʪʦʛʨʫʧʦʶ: (ɸ + ʎ = ɻ + ʊ); 

¶ ʚʤʽʩʪ ʘʜʝʥʽʥʫ ʚ ʤʦʣʝʢʫʣʽ ɼʅʂ ʜʦʨʽʚʥʶʻ ʚʤʽʩʪʫ 

ʪʠʤʽʥʫ, ʚʤʽʩʪ ʛʫʘʥʽʥʫ ï ʚʤʽʩʪʫ ʮʠʪʦʟʠʥʫ: ɸ = ʊ, ɻ = ʎ. 

 ʂʦʝʬʽʮʽʻʥʪ ʩʧʝʮʠʬʽʯʥʦʩʪʽ = ɻ + ʎ / ɸ + ʊ. 

 ʂʦʝʬʽʮʽʻʥʪ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʻ ʩʪʘʣʦʶ ʚʝʣʠʯʠʥʦʶ ʜʣʷ 

ʢʦʞʥʦʛʦ ʚʠʜʫ ʦʨʛʘʥʽʟʤʽʚ.  

 ʊʨʝʪʠʥʥʘ ʩʪʨʫʢʪʫʨʘ ɼʅʂ ʷʚʣʷʻ ʩʦʙʦʶ 

ʩʫʧʝʨʩʧʽʨʘʣʴ (ʚ ʝʫʢʘʨʽʦʪʽʚ) ʘʙʦ ʢʽʣʴʮʝʚʫ ʬʦʨʤʫ (ʚ 

ʧʨʦʢʘʨʽʦʪʽʚ).  

 ʌʦʨʤʫʚʘʥʥʷ ʩʫʧʝʨʩʧʽʨʘʣʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ  

ʟʚô̫ ʟʫʚʘʥʥʷ ɼʅʂ ʟʽ ʩʧʝʮʠʬʽʯʥʠʤʠ ʙʽʣʢʘʤʠ. ʋ ʩʢʣʘʜʽ 

ʭʨʦʤʘʪʠʥʫ ʨʦʟʨʽʟʥʷʶʪʴ ʙʽʣʢʠ-ʛʽʩʪʦʥʠ ʪʘ ʥʝʛʽʩʪʦʥʦʚʽ ʙʽʣʢʠ. 

 ʇʨʦʮʝʩ ʩʫʧʝʨʩʧʽʨʘʣʽʟʘʮʽʾ ɼʅʂ ʤʦʞʥʘ ʟʦʙʨʘʟʠʪʠ 

ʩʭʝʤʦʶ: ʧʦʜʚʽʡʥʘ ʩʧʽʨʘʣʴ ­ ʥʫʢʣʝʦʩʦʤʘ ­ ʩʦʣʝʥʦʾʜ ­ 

­ ʧʝʪʣʽ ­ ʩʫʧʝʨʩʧʽʨʘʣʴ. 

 ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʩʫʧʝʨʩʧʽʨʘʣʽʟʘʮʽʾ ɼʅʂ 

ʬʦʨʤʫʻʪʴʩʷ ʦʢʪʘʤʝʨ ï ʯʘʩʪʠʥʢʘ ʟ 8 ʤʦʣʝʢʫʣ ʛʽʩʪʦʥʽʚ (ʅ2ɸ, 

H2ɺ, H3, H4 ï ʧʦ 2 ʤʦʣʝʢʫʣʠ ʢʦʞʥʦʛʦ). ʅʘʚʢʦʣʦ ʦʢʪʘʤʝʨʫ 

ʤʦʣʝʢʫʣʘ ɼʅʂ ʨʦʙʠʪʴ ʧʨʠʙʣʠʟʥʦ 2 ʦʙʝʨʪʠ ï ʫʪʚʦʨʶʻʪʴʩʷ 

ʥʫʢʣʝʦʩʦʤʘ (ʨʠʩ. 7.5). ʃʽʥʽʡʥʽ ʜʽʣʷʥʢʠ ɼʅʂ ʤʽʞ 

ʥʫʢʣʝʦʩʦʤʘʤʠ ʥʘʟʠʚʘʶʪʴ ʣʽʥʢʝʨʘʤʠ. ʋ ʣʽʥʢʝʨʥʠʭ ʜʽʣʷʥʢʘʭ 

ɼʅʂ ʟʚô̫ ʟʘʥʘ ʟ ʛʽʩʪʦʥʦʤ ʅ1.  

ɼʝʢʽʣʴʢʘ ʥʫʢʣʝʦʩʦʤ ʫʪʚʦʨʶʶʪʴ ʩʦʣʝʥʦʾʜ ï ʥʠʪʢʫ 

ʜʦʚʞʠʥʦʶ 30 ʥʤ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʬʦʨʤʫʻ ʧʝʪʣʽ ʽ 

ʩʫʧʝʨʩʧʽʨʘʣʴ (ʨʠʩ. 7.6). ʋ ʨʝʟʫʣʴʪʘʪʽ ʩʫʧʝʨʩʧʽʨʘʣʽʟʘʮʽʾ 
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ʣʽʥʽʡʥʘ ʤʦʣʝʢʫʣʘ ɼʅʂ ʟʤʝʥʰʫʻ ʩʚʦʶ ʜʦʚʞʠʥʫ ʚ 100 ʪʠʩ. 

ʨʘʟʽʚ. 

 
ʈʠʩʫʥʦʢ 7.5 ï ʅʫʢʣʝʦʩʦʤʠ 

 

ʋ ʧʨʦʢʘʨʽʦʪʽʚ ɼʅʂ ʧʝʨʝʙʫʚʘʻ ʫ ʚʽʣʴʥʦʤʫ ʚʽʜ ʙʽʣʢʽʚ 

ʩʪʘʥʽ ʽ ʤʘʻ ʢʽʣʴʮʝʚʫ ʩʪʨʫʢʪʫʨʫ. ʂʽʣʴʮʝʚʫ ʩʪʨʫʢʪʫʨʫ ʤʘʻ 

ʪʘʢʦʞ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʘ ɼʅʂ. 

  ʋʤʽʩʪ ʈʅʂ ʚ ʢʣʽʪʠʥʽ ʚ 5ï10 ʨʘʟʽʚ ʚʠʱʠʡ, ʥʽʞ ɼʅʂ. 

ʈʅʂ ʟʘʙʝʟʧʝʯʫʻ ʙʽʦʩʠʥʪʝʟ ʙʽʣʢʽʚ ʟʛʽʜʥʦ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ 

ʾʭ ʧʝʨʚʠʥʥʫ ʩʪʨʫʢʪʫʨʫ ʚ ɼʅʂ. ʈʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʦʩʥʦʚʥʽ 

ʪʠʧʠ ʈʅʂ: ʨʈʅʂ, ʤʈʅʂ, ʪʈʅʂ (ʨʠʩ. 7.7).  

ʈʠʙʦʩʦʤʥʘ ʈʅʂ (ʨʈʅʂ) ʻ ʩʪʨʫʢʪʫʨʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʨʠʙʦʩʦʤ ï ʦʨʛʘʥʝʣ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʙʽʦʩʠʥʪʝʟ 

ʙʽʣʢʽʚ. ʋʤʽʩʪ ʨʈʅʂ ʩʪʘʥʦʚʠʪʴ 85 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʈʅʂ ʚ 

ʢʣ̔ʪʠʥʽ. ɿʘʣʝʞʥʦ ʚʽʜ ʚʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʘ ʩʝʜʠʤʝʥʪʘʮʽʾ (S) 

ʫ ʧʨʦʢʘʨʽʦʪʽʚ ʨʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʪʠʧʠ ʨʈʅʂ: 23S, 16S ʽ 5S 

ʨʈʅʂ, ʚ ʝʫʢʘʨʽʦʪʽʚ ï ʯʦʪʠʨʠ ʪʠʧʠ: 28S, 18S, 5,8S ʪʘ 5 S 

ʨʈʅʂ.  

ʊʨʘʥʩʧʦʨʪʥʘ ʈʅʂ (ʪʈʅʂ) ʟʜʽʡʩʥʶʻ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪ ʜʦ ʨʠʙʦʩʦʤ. ʋʤʽʩʪ ʪʈʅʂ 
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ʩʪʘʥʦʚʠʪʴ 10ï15 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʈʅʂ ʚ ʢʣ̔ʪʠʥʽ. ʋ 

ʧʨʦʢʘʨʽʦʪʽʚ ʤʽʩʪʠʪʴʩʷ 45 ʨʽʟʥʠʭ ʪʈʅʂ, ʚ ʝʫʢʘʨʽʦʪʽʚ ï 

65 ʪʈʅʂ.  

 
 

ʈʠʩʫʥʦʢ 7.6 ï ʉʭʝʤʘ ʢʦʥʜʝʥʩʘʮʽʾ ɼʅʂ [16] 
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ʈʠʩʫʥʦʢ 7.7 ï ʌʫʥʢʮʽʾ ʨʈʅʂ, ʤʈʅʂ, ʪʈʅʂ [16] 

 

ʄʘʪʨʠʯʥʘ ʈʅʂ (ʤʈʅʂ) ʘʙʦ ʽʥʬʦʨʤʘʮʽʡʥʘ (ʽʈʅʂ) 
ʩʠʥʪʝʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ɼʅʂ ʚ ʧʨʦʮʝʩʽ ʪʨʘʥʩʢʨʠʧʮʽʾ ʽ 

ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʝʨʚʠʥʥʫ ʩʪʨʫʢʪʫʨʫ ʙʽʣʢʘ. ʋʤʽʩʪ 

ʤʈʅʂ ʩʪʘʥʦʚʠʪʴ 3ï5 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʈʅʂ ʚ ʢʣʽʪʠʥʽ.  

 ʋ 1993 ʨ. ʚʧʝʨʰʝ ʙʫʣʘ ʚʽʜʢʨʠʪʘ ʤʽʢʨʦʈʅʂ ï ʢʣʘʩ 

ʥʝʢʦʜʫʚʘʣʴʥʠʭ ʤʦʣʝʢʫʣ ʈʅʂ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ 

ʪʨʘʥʩʣʷʮʽʾ ʪʘ ʜʝʛʨʘʜʘʮʽʾ ʤʈʅʂ.  

ʄʦʣʝʢʫʣʘ ʈʅʂ ʻ ʦʜʥʦʣʘʥʮʶʛʦʚʦʶ, ʭʦʯʘ ʚ ʜʝʷʢʠʭ 

ʚʽʨʫʩʽʚ ʪʨʘʧʣʷʶʪʴʩʷ ʜʚʦʣʘʥʮʶʛʦʚʽ ʈʅʂ.  

ʇʨʦʩʪʦʨʦʚʘ ʩʪʨʫʢʪʫʨʘ ʈʅʂ ʬʦʨʤʫʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʫʪʚʦʨʝʥʥʷ ʚʦʜʥʝʚʠʭ ʭʽʤʽʯʥʠʭ ʟʚô̫ ʟʢʽʚ ʤʽʞ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʤʠ ʧʘʨʘʤʠ ʘʟʦʪʠʩʪʠʭ ʦʩʥʦʚ: ɸ-ʋ 

(2 ʟʚô̫ ʟʢʠ) ʪʘ ɻ-ʎ (3 ʟʚô̫ ʟʢʠ).  

ɺʪʦʨʠʥʥʘ ʩʪʨʫʢʪʫʨʘ ʪʈʅʂ ʤʘʻ ʬʦʨʤʫ ʣʠʩʪʢʘ 

ʢʦʥʶʰʠʥʠ (ʨʠʩ. 7.8).  
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ʈʠʩʫʥʦʢ 7.8 ï ɺʪʦʨʠʥʥʘ ʩʪʨʫʢʪʫʨʘ ʪʈʅʂ [14] 

 

ʋ ʤʦʣʝʢʫʣʽ ʪʈʅʂ ʨʦʟʨʽʟʥʷʶʪʴ ʯʦʪʠʨʠ ʧʝʪʣʽ: 

1) ʜʠʛʽʜʨʦʫʨʠʜʠʥʦʚʘ ʧʝʪʣʷ (D arm) ï ʜʽʣʷʥʢʘ 

ʟʚô̫ ʟʫʚʘʥʥʷ ʟ ʬʝʨʤʝʥʪʦʤ ʘʤʽʥʦʘʮʠʣ-ʪʈʅʂ-ʩʠʥʪʝʪʘʟʦʶ; 

2) ʘʥʪʠʢʦʜʦʥʦʚʘ ʧʝʪʣʷ ʤʽʩʪʠʪʴ ʘʥʪʠʢʦʜʦʥ ï 

ʪʨʠʧʣʝʪ ʥʫʢʣʝʦʪʠʜʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʪʈʅʂ 

ʟʚô̫ ʟʫʻʪʴʩʷ ʟ ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʤ ʢʦʜʦʥʦʤ ʤʈʅʂ;  

3) ʚʘʨʽʘʙʝʣʴʥʘ ʘʙʦ ʜʦʜʘʪʢʦʚʘ ʧʝʪʣʷ; 

4) ʧʩʝʚʜʦʫʨʠʜʠʥʦʚʘ ʧʝʪʣʷ (ʊYʉ arm) ï ʜʽʣʷʥʢʘ 

ʟʚô̫ ʟʫʚʘʥʥʷ ʟ ʨʠʙʦʩʦʤʦʶ. 



 

168 

 

 ʅʘ 3¡-ʢʽʥʮʽ ʧʦʣʽʥʫʢʣʝʦʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ ʪʈʅʂ 

ʨʦʟʤʽʫɦʻʪʴʩʷ ʩʧʝʮʠʬʽʯʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ɸʎʎ ï 

ʘʢʮʝʧʪʦʨʥʘ ʜʽʣʷʥʢʘ, ʜʦ ʷʢʦʾ ʧʨʠʻʜʥʫʻʪʴʩʷ ʘʤʽʥʦʢʠʩʣʦʪʘ. 

ʊʨʝʪʠʥʥʘ ʩʪʨʫʢʪʫʨʘ ʪʈʅʂ ʤʘʻ L-ʧʦʜʽʙʥʫ ʬʦʨʤʫ, 

ʚʦʥʘ ʫʪʚʦʨʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʘʢʨʫʯʝʥʥʷ ʧʝʪʝʣʴ ʚʪʦʨʠʥʥʦʾ 

ʩʪʨʫʢʪʫʨʠ (ʨʠʩ. 7.9). ʋ ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʨʝʪʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʈʅʂ ʙʝʨʫʪʴ ʫʯʘʩʪʴ Mg2+. 

ʪʈʅʂ ʥʝ ʟʚô̫ ʟʘʥʘ ʟ ʢʣʽʪʠʥʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʽ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʣʽʪʠʥʘʭ ʫ ʚʽʣʴʥʦʤʫ ʩʪʘʥʽ. ʋ ʢʣʽʪʠʥʘʭ 

ʝʫʢʘʨʽʦʪʽʚ ʽʩʥʫʻ ʙʽʣʴʰʝ ʥʽʞ 60 ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʈʅʂ.  

 

 

 
 

ʈʠʩʫʥʦʢ 7.9 ï ʊʨʝʪʠʥʥʘ ʩʪʨʫʢʪʫʨʘ ʪʈʅʂ [15] 

 

7.2 ɹʽʦʩʠʥʪʝʟ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ 

 

 ɽʢʩʧʨʝʩʽʷ ʛʝʥʽʚ ï ʮʝ ʨʝʘʣʽʟʘʮʽʷ ʽʥʬʦʨʤʘʮʽʾ, 

ʟʘʢʦʜʦʚʘʥʦʾ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʫʢʣʝʦʪʠʜʽʚ. 84 

ʈʝʘʣʽʟʘʮʽʷ ʛʝʥʝʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʞʠʚʠʭ 

ʦʨʛʘʥʽʟʤʘʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʪʘʢʦʶ ʩʭʝʤʦʶ: 
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ʇʨʦʮʝʩ ʧʦʜʚʦʻʥʥʷ ɼʅʂ ʥʘʟʠʚʘʶʪʴ ʨʝʧʣʽʢʘʮʽʻʶ 

(ɼʅʂ ­ 2 ɼʅʂ). ʈʝʧʣʽʢʘʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʜ ʧʦʜʽʣʦʤ 

ʢʣʽʪʠʥʠ ʽ ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʛʝʥʝʪʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʤʽʞ ʜʦʯʽʨʥʽʤʠ ʢʣʽʪʠʥʘʤʠ. 

ʇʨʦʮʝʩ ʩʠʥʪʝʟʫ ʩʠʥʪʝʟʫ ʈʅʂ ʥʘ ʤʘʪʨʠʮʽ ɼʅʂ 

ʥʘʟʠʚʘʶʪʴ ʪʨʘʥʩʢʨʠʧʮʽʻʶ (ɼʅʂ ­ ʈʅʂ).  

ʇʨʦʮʝʩ ʩʠʥʪʝʟʫ ʙʽʣʢʘ ʥʘ ʤʘʪʨʠʮʽ ʤʈʅʂ ʥʘʟʠʚʘʶʪʴ 

ʪʨʘʥʩʣʷʮʽʻʶ (ʤʈʅʂ ­ ɹʽʣʦʢ). ʇʦʩʣʽʜʦʚʥʽʩʪʴ 

ʥʫʢʣʝʦʪʠʜʽʚ ʫ ʩʢʣʘʜʽ ʤʈʅʂ ʚʠʟʥʘʯʘʻ ʘʤʽʥʦʢʠʩʣʦʪʥʫ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʠʥʪʝʟʦʚʘʥʦʛʦ ʙʽʣʢʘ. 

ɼʣʷ ʨʝʪʨʦʚʽʨʫʩʽʚ ʭʘʨʘʢʪʝʨʥʠʡ ʧʨʦʮʝʩ ʟʚʦʨʦʪʥʦʾ 

ʪʨʘʥʩʢʨʠʧʮʽʾ ï ʩʠʥʪʝʟʫ ʚʽʨʫʩʥʦʾ ɼʅʂ ʥʘ ʤʘʪʨʠʮʽ ʈʅʂ 

(ʈʅʂ ­ ɼʅʂ).  
ʋ ʜʝʷʢʠʭ ʚʽʨʫʩʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʨʝʧʣ̔ ʢʘʮʽʾ 

ʈʅʂ ï ʧʦʜʚʦʻʥʥʷ ʚʽʨʫʩʥʦʾ ʈʅʂ (ʈʅʂ ­ 2 ʈʅʂ).  

 

ʈʝʧʣʽʢʘʮʽʷ 

 ɼʅʂ ʟʜʘʪʥʘ ʜʦ ʩʘʤʦʚʽʜʪʚʦʨʝʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʨʝʧʣʽʢʘʮʽʾ ʟ ʦʜʥʽʻʾ ʤʦʣʝʢʫʣʠ ɼʅʂ ʫʪʚʦʨʶʶʪʴʩʷ ʜʚʽ 

ʽʜʝʥʪʠʯʥʽ ʜʦʯʽʨʥʽ ʤʦʣʝʢʫʣʠ.  

 ʇʨʦʮʝʩ ʨʝʧʣʽʢʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ S-ʬʘʟʽ (synthesis 

phase) ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ (ʨʠʩ. 7.10). ʇʦʚʥʝ ʧʦʜʚʦʻʥʥʷ 

ʛʝʥʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʣʽʪʠʥ ʚʠʱʠʭ ʦʨʛʘʥʽʟʤʽʚ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 9 ʛʦʜ.  

ʈʅʂ ɹʽʣʦʢ 

ʊʨʘʥʩʢʨʠʧʮʽʷ ʊʨʘʥʩʣʷʮʽʷ 

ɿʚʦʨʦʪʥʘ 

ʪʨʘʥʩʢʨʠʧʮʽʷ 

ɼʅʂ 
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ʈʠʩʫʥʦʢ 7.10 ï ʉʭʝʤʘ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ 152] 

 

 ʈʝʧʣʽʢʘʮʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʨʴʦʤʘ ʝʪʘʧʘʤʠ: 

ï ʽʥʽʮʽʘʮʽʻ  ʁï ʫʪʚʦʨʝʥʥʷ ʨʝʧʣʽʢʘʪʠʚʥʦʾ ʚʠʣʢʠ; 

ï ʝʣʦʥʛʘʮʽʻ  ʁï ʩʠʥʪʝʟ ʜʦʯʽʨʥʽʭ ʣʘʥʮʶʛʽʚ ɼʅʂ; 

ï ʪʝʨʤʽʥʘʮʽʻ  ʁï ʟʘʚʝʨʰʝʥʥʷ ʩʠʥʪʝʟʫ. 

 ʈʝʧʣʽʢʘʪʠʚʥʘ ʚʠʣʢʘ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʜʽʣʷʥʮʽ ɼʅʂ, ʱʦ 

ʤʽʩʪʠʪʴ ʩʧʝʮʠʬʽʯʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ï ʪʦʯʢʠ ʧʦʯʘʪʢʫ 

ʨʝʧʣʽʢʘʮʽʾ ï Ori  (origin  of replication). ɼʽʣʷʥʢʫ ɼʅʂ, 

ʨʝʧʣʽʢʘʮʽʷ ʷʢʦʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʦʜʥʽʻʾ ʪʦʯʢʠ 

ʧʦʯʘʪʢʫ ʨʝʧʣʽʢʘʮʽʾ, ʥʘʟʠʚʘʪʁʴ ʨʝʧʣʽʢʦʥʦʤ.   

ʋ ʧʨʦʢʘʨʽʦʪʽʚ ʤʦʣʝʢʫʣʘ ɼʅʂ ʤʘʻ ʢʽʣʴʮʝʚʫ ʬʦʨʤʫ ʽ 

ʤʽʩʪʠʪʴ ʦʜʥʫ ʪʦʯʢʫ ʧʦʯʘʪʢʫ ʨʝʧʣʽʢʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʤʦʣʝʢʫʣʘ ɼʅʂ ʧʨʦʢʘʨʽʦʪʽʚ ʷʚʣʷʻ ʩʦʙʦʶ ʦʜʠʥ ʨʝʧʣʽʢʦʥ. ʋ 

ʝʫʢʘʨʽʦʪʽʚ ʤʦʣʝʢʫʣʘ ɼʅʂ ʻ ʣʽʥʽʡʥʦʶ ʽ ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʪʦʯʦʢ 

ʧʦʯʘʪʢʫ ʨʝʧʣʽʢʘʮʽʾ (ʨʠʩ. 7.11).  
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ʈʠʩʫʥʦʢ 7.11 ï  ʈʝʧʣʽʢʘʮʽʷ ʝʫʢʘʨʽʦʪʠʯʥʦʾ ʭʨʦʤʦʩʦʤʠ [14] 

 

 ʐʚʠʜʢʽʩʪʴ ʨʝʧʣʽʢʘʮʽʾ ʚ ʧʨʦʢʘʨʽʦʪʽʚ ʩʪʘʥʦʚʠʪʴ 

750 ʥʫʢʣʝʦʪʠʜʽʚ/ʩ,  ʚ ʝʫʢʘʨʽʦʪʽʚ ï 60ï90 ʥʫʢʣʝʦʪʠʜʽʚ/ʩ. 

 ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʨʝʧʣʽʢʘʮʽʾ ɼʅʂ ʥʝʦʙʭʽʜʥʽ ʪʘʢʽ 

ʢʦʤʧʦʥʝʥʪʠ: ɼʅʂ-ʤʘʪʨʠʮʷ, ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʦʟʠʜ-

ʪʨʠʬʦʩʬʘʪʠ  (dATʌ, dɻTʌ, dʎTʌ, dTTʌ), ʬʝʨʤʝʥʪʠ 

(ʪʦʧʦʽʟʦʤʝʨʘʟʘ, ʭʝʣʽʢʘʟʘ, ʧʨʘʡʤʘʟʘ, ɼʅʂ-ʧʦʣʽʤʝʨʘʟʘ,          

ɼʅʂ-ʣʽʛʘʟʘ), SSB-ʙʽʣʢʠ, ʡʦʥʠ Mg2+ ʽ Zn2+. ʌʝʨʤʝʥʪʠ 

ʪʦʧʦʽʟʦʤʝʨʘʟʘ ʽ ʭʝʣʽʢʘʟʘ, ʘ ʪʘʢʦʞ SSB-ʙʽʣʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʬʦʨʤʫʚʘʥʥʷ ʨʝʧʣʽʢʘʪʠʚʥʦʾ ʚʠʣʢʠ (ʨʠʩ. 7.12).  

ʊʦʧʦʽʟʦʤʝʨʘʟʘ ʨʦʟʢʨʫʯʫʻ ʩʧʽʨʘʣʴ ɼʅʂ ʽ ʣʽʢʚʽʜʫʻ 

ʩʫʧʝʨʚʠʪʢʠ. ʄʝʭʘʥʽʟʤ ʜʽʾ ʪʦʧʦʽʟʦʤʝʨʘʟʠ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʠʚʽ 

ʦʜʥʦʛʦ ʘʙʦ ʜʚʦʭ ʧʦʣʽʥʫʣʝʦʪʠʜʥʠʭ ʣʘʥʮʶʛʽʚ ɼʅʂ, ʟʤʽʥʽ ʾʭ 

ʢʦʥʬʦʨʤʘʮʽʾ ʽ ʧʦʜʘʣʴʰʦʤʫ ʟô̒ ʜʥʘʥʥʽ. ʊʦʧʦʽʟʦʤʝʨʘʟʘ I 

ʟʜʽʡʩʥʶʻ ʦʜʥʦʣʘʥʮʶʛʦʚʠʡ ʨʦʟʨʠʚ ɼʅʂ, ʪʦʧʦʽʟʦʤʝʨʘʟʘ II 

(ʛ̔ʨʘʟʘ) ï ʜʚʦʣʘʥʮʶʛʦʚʠʡ. ɺʽʜʦʤʦ ʦʜʠʥʘʜʮʷʪʴ ʨʽʟʥʠʭ 

ʪʦʧʦʽʟʦʤʝʨʘʟ.  

ʍʝʣʽʢʘʟʘ ʨʫʡʥʫʻ ʚʦʜʥʝʚʽ ʟʚô̫ ʟʢʠ ʤʽʞ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʤʠ ʧʘʨʘʤʠ ʘʟʦʪʠʩʪʠʭ ʦʩʥʦʚ, ʨʦʟʧʣʽʪʘʻ 

ʧʦʜʚʽʡʥʫ ʩʧʽʨʘʣʴ ɼʅʂ ʥʘ ʦʜʠʥʘʨʥʽ ʣʘʥʮʶʛʠ. ʍʝʣʽʢʘʟʘ 

ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʚʟʜʦʚʞ ɼʅʂ ʟʘ ʨʘʭʫʥʦʢ ʝʥʝʨʛʽʾ ʛʽʜʨʦʣʽʟʫ 

ɸʊʌ.  
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ʈʠʩʫʥʦʢ 7.12 ï ʉʭʝʤʘ ʨʝʧʣʽʢʘʪʠʚʥʦʾ ʚʠʣʢʠ E. coli 

 

 SSB-ʙʽʣʢʠ (single-stranded DNA binding protein) 

ʩʪʘʙʽʣʽʟʫʶʪʴ ʦʜʠʥʘʨʥʽ ʣʘʥʮʶʛʠ ɼʅʂ, ʟʘʧʦʙʽʛʘʶʪʴ ʾʭ 

ʟô̒ ʜʥʘʥʥʶ. ʂʦʣʠ ʣʘʥʮʶʛʠ ɼʅʂ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ 

ʤʘʪʨʠʮʽ ʜʣʷ ʩʠʥʪʝʟʫ ʥʦʚʦʾ ɼʅʂ, SSB-ʙʽʣʢʠ ʚʠʜʘʣʷʶʪʴʩʷ. 

 ʈʝʧʣʽʢʘʮʽʷ ɼʅʂ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʥʘʧʽʚʢʦʥʩʝʨʚʘʪʠʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ: ʫ ʩʢʣʘʜʽ ʤʦʣʝʢʫʣʠ 

ʜʦʯʽʨʥʴʦʾ ɼʅʂ ʦʜʠʥ ʟ̔ ʣʘʥʮʶʛʽʚ ʻ ʤʘʪʝʨʠʥʩʴʢʠʤ, ʘ ʽʥʰʠʡ ï 

ʥʦʚʠʤ ʩʠʥʪʝʟʦʚʘʥʠʤ.  

ʋ ʨʝʧʣʽʢʘʪʠʚʥʽʡ ʚʠʣʮʽ ʩʠʥʪʝʟʫʶʪʴʩʷ ʜʚʘ ʜʦʯʽʨʥʽ 

ʣʘʥʮʶʛʠ ɼʅʂ: ʣʽʜʠʨʫʶʯʠʡ ʪʘ ʣʘʥʮʶʛ, ʱʦ ʟʘʧʽʟʥʶʻʪʴʩʷ. 

ʉʠʥʪʝʟ ʣʘʥʮʶʛʽʚ ɼʅʂ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ 5¡­3¡. 

ʃʽʜʠʨʫʶʯʠʡ ʣʘʥʮʶʛ ʩʠʥʪʝʟʫʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʦ, ʘ 

ʣʘʥʮʶʛ, ʱʦ ʟʘʧʽʟʥʶʻʪʴʩʷ, ï ʫ ʚʠʛʣʷʜʽ ʬʨʘʛʤʝʥʪʽʚ ʆʢʘʟʘʢʽ ï 

ʢʦʨʦʪʢʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ɼʅʂ ʟ ʧʨʘʡʤʝʨʘʤʠ ʥʘ ʢʽʥʮʷʭ. 

ɼʦʚʞʠʥʘ ʬʨʘʛʤʝʥʪʽʚ ʆʢʘʟʘʢʽ ʚ ʙʘʢʪʝʨʽʡ ʩʪʘʥʦʚʠʪʴ 1ï2 ʪʠʩ. 

ʥʫʢʣʝʦʪʠʜʽʚ.  

ʉʠʥʪʝʟ ɼʅʂ ʢʘʪʘʣʽʟʫʻ ɼʅʂ-ʧʦʣʽʤʝʨʘʟʘ. ʌʝʨʤʝʥʪ 

ʥʝ ʽʥʽʮʽʶʻ ʫʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʧʦʣʽʥʫʢʣʝʦʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ, 
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ʦʩʢʽʣʴʢʠ  ʥʝ ʤʦʞʝ ʟô̒ ʜʥʘʪʠ ʜʚʘ ʚʽʣʴʥʠʭ ʥʫʢʣʝʦʪʠʜʠ.              

ɼʅʂ-ʧʦʣʽʤʝʨʘʟʘ ʜʦʙʫʜʦʚʫʻ ʥʫʢʣʝʦʪʠʜʠ ʜʦ ʚʞʝ ʽʩʥʫʶʯʦʛʦ 

ʦʣʽʛʦʥʫʢʣʝʦʪʠʜʫ ï ʧʨʘʡʤʝʨʘ. ʇʨʘʡʤʝʨ ʷʚʣʷʻ ʩʦʙʦʶ 

ʢʦʨʦʪʢʠʡ ʬʨʘʛʤʝʥʪ ʈʅʂ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 2ï

10 ʥʫʢʣʝʦʪʠʜʽʚ, ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʡ ɼʅʂ-ʤʘʪʨʠʮʽ. ʉʠʥʪʝʟ 

ʧʨʘʡʤʝʨʘ ʢʘʪʘʣʽʟʫʻ ʧʨʘʡʤʘʟʘ.  

ʋ E. coli ʨʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʪʠʧʠ ɼʅʂ-ʧʦʣʽʤʝʨʘʟ:  

 ï ɼʅʂ-ʧʦʣʽʤʝʨʘʟʘ I  ʚʠʜʘʣʷʻ ʧʨʘʡʤʝʨʠ ʽ ʜʦʙʫʜʦʚʫʻ 

ʟʘʤʽʩʪʴ ʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ɼʅʂ; ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʘʭ 

ʨʝʧʘʨʘʮʽʾ ï ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢ ʨʝʧʣʽʢʘʮʽʾ ʪʘ 

ʧʦʰʢʦʜʞʝʥʴ ɼʅʂ.  

 ï ɼʅʂ-ʧʦʣʽʤʝʨʘʟʘ II  ʟʘʙʝʟʧʝʯʫʻ ʨʝʧʘʨʘʮʽʶ ɼʅʂ.  

 ï ɼʅʂ-ʧʦʣʽʤʝʨʘʟʘ III  ʢʘʪʘʣʽʟʫʻ ʩʠʥʪʝʟ ʜʦʯʽʨʥʽʭ 

ʣʘʥʮʶʛʽʚ ɼʅʂ ʫ ʨʝʧʣʽʢʘʪʠʚʥʽʡ ʚʠʣʮʽ, ʻ ʦʩʥʦʚʥʠʤ 

ʬʝʨʤʝʥʪʦʤ ʨʝʧʣʽʢʘʮʽʾ.  

 ʂʦʞʝʥ ʟ̔ ʜʦʯʽʨʥʽʭ ʣʘʥʮʶʛʽʚ ɼʅʂ ʩʠʥʪʝʟʫʻ ʦʢʨʝʤʘ 

ʤʦʣʝʢʫʣʘ ɼʅʂ-ʧʦʣʽʤʝʨʘʟʠ, ʪʘʢʠʤ ʯʠʥʦʤ ʫ ʨʝʧʣʽʢʘʪʠʚʥʽʡ 

ʚʠʣʮʽ E. coli ʟʥʘʭʦʜʠʪʴʩʷ ʜʚʽ ʤʦʣʝʢʫʣʠ ɼʅʂ-ʧʦʣʽʤʝʨʘʟʠ III .  

ɿʘ ʩʠʥʪʝʟʫ ʚʽʜʩʪʘʶʯʦʛʦ ʣʘʥʮʶʛʘ ɼʅʂ-ʧʦʣʽʤʝʨʘʟʘ I ʚʠʜʘʣʷʻ 

ʧʨʘʡʤʝʨʠ ʟ ʬʨʘʛʤʝʥʪʽʚ ʆʢʘʟʘʢʽ ʽ ʟʘʙʫʜʦʚʫʻ ʫʪʚʦʨʝʥʽ 

ʧʨʦʤʽʞʢʠ ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʦʪʠʜʘʤʠ.  

 ɼʅʂ-ʣʽʛʘʟʘ ʢʘʪʘʣʽʟʫʻ ʟô̒ ʜʥʘʥʥʷ ʬʨʘʛʤʝʥʪʽʚ ɼʅʂ ʟʘ 

ʨʘʭʫʥʦʢ ʫʪʚʦʨʝʥʥʷ 3¡,5¡-ʬʦʩʬʦʜʝ̔ʬʽʨʥʠʭ ʟʚô̫ ʟʢʽʚ. ʇʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʩʠʥʪʝʟʫ ʜʦʯʽʨʥʽʭ ʣʘʥʮʶʛʽʚ ɼʅʂ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʾʭ ʤʝʪʠʣʶʚʘʥʥʷ. ʌʝʨʤʝʥʪʠ ʤʝʪʠʣʘʟʠ ʧʨʠʻʜʥʫʶʪʴ ʤʝʪʠʣʴʥʫ 

ʛʨʫʧʫ ʜʦ ʘʜʝʥʽʥʽʚ ʫ ʧʦʩʣʽʜʦʚʥʦʩʪʷʭ ɻɸʊʎ.  

 ʂʦʨʝʢʮʽʷ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʩʧʘʨʶʚʘʥʥʷ ʘʟʦʪʠʩʪʠʭ 

ʦʩʥʦʚ ʟʘ ʫʯʘʩʪ ̔ɼʅʂ-ʧʦʣʽʤʝʨʘʟʠ III  

 ʋ ʧʨʦʮʝʩʽ ʨʝʧʣʽʢʘʮʽʾ ɼʅʂ ʪʨʘʧʣʷʶʪʴʩʷ ʧʦʤʠʣʢʠ ï 

ʧʨʠʻʜʥʘʥʥʷ ʥʝʢʦʤʧʣʝʤʝʥʪʘʨʥʦʛʦ ʥʫʢʣʝʦʪʠʜʫ.  

 ʋ E. coli ʯʘʩʪʦʪʘ ʧʦʤʠʣʦʢ ʟʘ ʨʝʧʣʽʢʘʮʽʾ ɼʅʂ 

ʩʪʘʥʦʚʠʪʴ 1 ʥʘ 1010 ʦʩʥʦʚ. ʋ ʧʨʦʮʝʩʽ ʨʝʧʣʽʢʘʮʽʾ ɼʅʂ 

ʩʩʘʚʮʽʚ ʜʦʚʞʠʥʦʶ 3 ʤʣʨʜ ʧ. ʥ., ʚʠʥʠʢʘʻ ʥʝ ʙʽʣʴʰʝ ʥʽʞ 

3 ʧʦʤʠʣʢʠ. ɺʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʨʝʧʣʽʢʘʮʽʾ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 
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ʥʘʷʚʥʽʩʪʶ ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ 

ʢʦʨʝʢʮʽʶ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʟô̒ ʜʥʘʥʥʷ ʘʟʦʪʠʩʪʠʭ ʦʩʥʦʚ, ʪʦʙʪʦ 

ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢ ʨʝʧʣʽʢʘʮʽʾ.  

ʉʫʪʴ ʤʝʭʘʥʽʟʤʫ ʢʦʨʝʢʮʽʾ ʧʦʤʠʣʦʢ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦ ɼʅʂ-ʧʦʣʽʤʝʨʘʟʘ III  ʜʚʽʯʽ ʧʝʨʝʚʽʨʷʻ ʢʦʤʧʣʝʤʝʥʪʘʨʥʽʩʪʴ 

ʢʦʞʥʦʛʦ ʥʫʢʣʝʦʪʠʜʫ ʤʘʪʨʠʮʽ ɼʅʂ: ʦʜʠʥ ʨʘʟ ʧʝʨʝʜ 

ʚʢʣʶʯʝʥʥʷʤ ʡʦʛʦ ʚ ʜʦʯʽʨʥʽʡ ʣʘʥʮʶʛ, ʘ ʜʨʫʛʠʡ ï ʧʝʨʝʜ 

ʧʨʠʻʜʥʘʥʥʷʤ ʥʘʩʪʫʧʥʦʛʦ ʥʫʢʣʝʦʪʠʜʫ. ʌʦʩʬʦʜʝ̔ʬʽʨʥʠʡ 

ʟʚô̫ ʟʦʢ ʫʪʚʦʨʶʻʪʴʩʷ ʣʠʰʝ ʚ ʪʦʤʫ ʨʘʟʽ, ʷʢʱʦ ʦʩʪʘʥʥʽʡ 

ʚʙʫʜʦʚʘʥʠʡ ʥʫʢʣʝʦʪʠʜ ʜʦʯʽʨʥʴʦʛʦ ʣʘʥʮʶʛʘ ɼʅʂ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʡ ʥʫʢʣʝʦʪʠʜʫ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʣʘʥʮʶʛʘ 

ɼʅʂ. ʋ ʨʘʟʽ ʧʦʤʠʣʢʠ ɼʅʂ-ʧʦʣʽʤʝʨʘʟʘ III  ʚʠʨʽʟʘʻ 

ʥʝʧʨʘʚʠʣʴʥʠʡ ʥʫʢʣʝʦʪʠʜ ʽ ʟʘʤʽʥʶʻ ʡʦʛʦ ʥʘ ʧʨʘʚʠʣʴʥʠʡ.  

 ʆʩʦʙʣʠʚʦʩʪʽ ʨʝʧʣʽʢʘʮʽʾ ʚ ʝʫʢʘʨʽʦʪʽʚ 

 ɼʅʂ ʝʫʢʘʨʽʦʪʽʚ ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ 

ʧʦʯʘʪʢʫ ʨʝʧʣʽʢʘʮʽʾ, ʪʦʙʪʦ ʻ ʧʦʣʽʨʝʧʣʽʢʦʥʥʦʶ. ʆʜʥʦʯʘʩʥʘ 

ʨʝʧʣʽʢʘʮʽʷ ʙʘʛʘʪʴʦʭ ʨʝʧʣʽʢʦʥʽʚ ʜʦʟʚʦʣʷʻ ʢʦʧʽʶʚʘʪʠ ʚʩʶ 

ʛʝʥʝʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʝʫʢʘʨʽʦʪʽʚ ʟʘ 9 ʛʦʜ.  

 ɽʫʢʘʨʽʦʪʠ ʤʘʶʪʴ ʧô̫ ʪʴ ʪʠʧʽʚ ɼʅʂ-ʧʦʣʽʤʝʨʘʟ: a-, 

b-, g-, d-, e-ʧʦʣʽʤʝʨʘʟʠ. ɼʅʂ-ʧʦʣʽʤʝʨʘʟʠ a ʽ d ʢʘʪʘʣʽʟʫʶʪʴ 

ʨʝʧʣʽʢʘʮʽʶ ʷʜʝʨʥʦʾ ɼʅʂ. ɼʅʂ-ʧʦʣʽʤʝʨʘʟʘ g ʟʜʽʡʩʥʶʻ 

ʨʝʧʣʽʢʘʮʽʶ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ɼʅʂ. ɼʅʂ-ʧʦʣʽʤʝʨʘʟʠ b ʽ e  

ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ ʨʝʧʘʨʘʮʽʾ.  

 ʍʨʦʤʦʩʦʤʠ ʝʫʢʘʨʽʦʪʽʚ ʣʽʥʽʡʥʽ. ɿʘ ʢʦʞʥʦ ʾʨʝʧʣʽʢʘʮʽʾ  

ʚʽʜʙʫʚʘ̒ ʪʴʩʷ ʚʢʦʨʦʯʝʥʥʷ ʭʨʦʤʦʩʦʤ (ʨʠʩ. 7.13).  

 ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʚʢʦʨʦʯʝʥʥʶ ʛʝʥʽʚ ʥʘ ʢʽʥʮʷʭ 

ʭʨʦʤʦʩʦʤ ʝʫʢʘʨʽʦʪʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʥʫʢʣʝʦʪʠʜʽʚ, ʱʦ ʧʦʚʪʦʨʶʶʪʴʩʷ ï ʪʝʣʦʤʝʨʥʘ ɼʅʂ. ʂʽʥʮʽ 

ʭʨʦʤʦʩʦʤ, ʱʦ ʤʽʩʪʷʪʴ ʪʝʣʦʤʝʨʥʫ ɼʅʂ, ʥʘʟʠʚʘʶʪʴ 

ʪʝʣʦʤʝʨʘʤʠ.  
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ʈʠʩʫʥʦʢ 7.13 ï ɼʚʽ ʜʦʯʽʨʥʽ  ʤʦʣʝʢʫʣʠ ɼʅʂ  

ʧʽʩʣʷ ʨʝʧʣʽʢʘʮʽʾ [14] 

 

 ʊʝʣʦʤʝʨʥʘ ɼʅʂ ʥʝ ʤʽʩʪʠʪʴ ʛʝʥʽʚ. ʊʝʣʦʤʝʨʥʽ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ɼʅʂ ʫ ʨʽʟʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʜʫʞʝ ʧʦʜʽʙʥʽ: ʫ 

ʥʘʡʧʨʦʩʪʽʰʠʭ ʪʝʣʦʤʝʨʥʽ ʧʦʚʪʦʨʠ ʊʊɻɻɻɻ, ʫ ʨʦʩʣʠʥ, 

ʪʚʘʨʠʥ, ʨʠʙ, ʧʪʘʭʽʚ ʽ ʣʶʜʠʥʠ ï ʊʊɸɻɻɻ.  

 ʌʝʨʤʝʥʪ ʪʝʣʦʤʝʨʘʟʘ ʜʦʙʫʜʦʚʫʻ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʪʝʣʦʤʝʨʥʦʾ ɼʅʂ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʧʦʜʦʚʞʫʻ ʾʾ (ʨʠʩ. 7.14).  

ɺʠʩʦʢʘ ʪʝʣʦʤʝʨʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʩʪʘʪʝʚʠʭ ʢʣʽʪʠʥ, ʾʭ ʪʝʣʦʤʝʨʠ ʤʽʩʪʷʪʴ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 

ɼʅʂ-ʧʦʚʪʦʨʽʚ. ʋ ʥʝʨʚʦʚʠʭ ʪʘ ʤô̫ ʟʦʚʠʭ ʢʣʽʪʠʥʘʭ ʥʘʡʤʝʥʰʘ 

ʜʦʚʞʠʥʘ ʪʝʣʦʤʝʨ. ɼʦʚʞʠʥʘ ʪʝʣʦʤʝʨʥʦʾ ɼʅʂ ʣʶʜʠʥʠ 

ʩʪʘʥʦʚʠʪʴ ʚʽʜ 2 ʜʦ 20 ʪʠʩ. ʧ. ʥ. ʊʝʣʦʤʝʨʠ ʚ ʙʽʣʴʰʦʩʪʽ 

ʢʣʽʪʠʥ ʫʢʦʨʦʯʫʶʪʴʩʷ ʟ ʚʽʢʦʤ, ʮʝ ʤʦʞʝ ʙʫʪʠ ʚʘʞʣʠʚʠʤ 

ʬʘʢʪʦʨʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ. ʋ 60-ʭ ʨʨ. ʍʍ ʩʪ. 

ʃʝʦʥʘʨʜ ʍʝʡʬʣʠʢ ʫʩʪʘʥʦʚʠʚ, ʱʦ ʢʣʽʪʠʥʠ ʧʫʭʣʠʥ ʚ 

ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʤʦʞʫʪʴ ʜʽʣʠʪʠʩʷ ʙʝʟʤʝʞʥʫ ʢʽʣʴʢʽʩʪʴ 
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ʨʘʟʽʚ, ʘ ʩʦʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ ʣʶʜʠʥʠ ï ʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ. 

ʊʘʢ, ʩʦʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʜʽʣʠʣʠʩ ̫ ʚ 

ʢʫʣʴʪʫʨʽ 80ï90 ʨʘʟʽʚ, ʘ ʢʣʽʪʠʥʠ ʣʶʜʝʡ ʚʽʢʦʤ 70 ʨʦʢʽʚ ï 20ï

30 ʨʘʟʽʚ. ʂʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʠʭ ʧʦʜʽʣʽʚ ʢʣʽʪʠʥ ʫ ʢʫʣʴʪʫʨʽ 

ʥʘʟʚʘʣʠ ʣʽʤʽʪʦʤ ʍʝʡʬʣʠʢʘ. ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʢʣʽʪʠʥ ʣʶʜʠʥʠ 

ʣʽʤʽʪ ʍʝʡʬʣʠʢʘ ʩʪʘʥʦʚʠʪʴ 52 ʧʦʜʽʣʠ. ʍʝʡʬʣʠʢ ʫʩʪʘʥʦʚʠʚ, 

ʦɦ ʧ̔ʜ ʯʘʩ ʩʪʘʨʽʥʥ ̫ ʚ ʢʣʽʪʠʥʘʭ ʧʦʨʫʰʫʻʪʴʩʷ ʧʨʦʮʝʩ 

ʨʝʧʣʽʢʘʮʽʾ, ʥʘʩʣʽʜʢʦʤ ʮʦɹʛʦ ʻ ʟʘʛʠʙʝʣʴ ʢʣʽʪʠʥ.  

 

 
 

ʈʠʩʫʥʦʢ 7.14 ï ʇʦʜʦʚʞʝʥʥʷ ʪʝʣʦʤʝʨʥʦʾ ɼʅʂ [14] 

 

 ʋ 1998 ʨ. ɼʞʝʨʨʽ ʐʝʡ ʪʘ ɺʫʜʨʠʥʛ ʈʘʡʪ ʘʢʪʠʚʫʚʘʣʠ 

ʚ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥʘʭ ʣʶʜʠʥʠ ʬʝʨʤʝʥʪ ʪʝʣʦʤʝʨʘʟʫ, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʢʣʽʪʠʥʘʤ ʧʦʜʦʣʘʣʠ ʣʽʤʽʪ ʍʝʡʬʣʠʢʘ ʤʘʡʞʝ 

ʚʜʚʽʯʽ. ʆʥʦʚʣʝʥʥʷ ʪʝʣʦʤʝʨ ʟʘʧʦʙʽʛʘʣʦ ʩʪʘʨʽʥʥʶ ʢʣʽʪʠʥ.  
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ʊʨʘʥʩʢʨʠʧʮʽʷ 

ʊʨʘʥʩʢʨʠʧʮʽʷ ï ʮʝ ʧʨʦʮʝʩ ʩʠʥʪʝʟʫ ʈʅʂ ʥʘ ʤʘʪʨʠʮʽ 

ɼʅʂ.  

 ɻʝʥ ï ʜʽʣʷʥʢʘ ɼʅʂ, ʱʦ ʬʫʥʢʮʽʦʥʫʻ ʷʢ ʤʘʪʨʠʮʷ ʜʣʷ 

ʩʠʥʪʝʟʫ ʈʅʂ.  

ɯʩʥʫʶʪʴ ʛʝʥʠ, ʱʦ ʢʦʜʫʶʪʴ ʤʈʅʂ, ʪʈʅʂ, ʨʈʅʂ.  

 ʂʦʞʥʠʡ ʛʝʥ ʤʘʻ ʪʨʠ ʩʪʨʫʢʪʫʨʥʽ ʜʽʣʷʥʢʠ: ʧʨʦʤʦʪʦʨ, 

ʢʦʜʫʚʘʣʴʥʫ ʜʽʣʷʥʢʫ, ʜʽʣʷʥʢʫ ʪʝʨʤʽʥʘʮʽʾ (ʨʠʩ. 7.15).  

 

 
ʈʠʩʫʥʦʢ 7.15 ï ʉʭʝʤʘʪʠʯʥʘ ʩʪʨʫʢʪʫʨʘ ʛʝʥʘ 

 

ʇʨʦʤʦʪʦʨ ï ʜʽʣʷʥʢʘ ɼʅʂ, ʟ ʷʢʦʾ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ 

ʪʨʘʥʩʢʨʠʧʮʽʷ.  

 ʂʦʜʫʚʘʣʴʥʘ ʜʽʣʷʥʢʘ ʤʽʩʪʠʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʥʫʢʣʝʦʪʠʜʽʚ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʾ ʩʠʥʪʝʟʫʻʪʴʩʷ ʈʅʂ.  

 ʋ ʜʽʣʷʥʮʽ ʪʝʨʤʽʥʘʮʽʾ ʪʨʘʥʩʢʨʠʧʮʽʷ ʟʘʚʝʨʰʫʻʪʴʩʷ.  

 ʊʨʘʥʩʢʨʠʧʪʦʥ ï ʜʽʣʷʥʢʘ ʤʽʞ ʧʨʦʤʦʪʦʨʦʤ ʽ 

ʪʝʨʤʽʥʘʪʦʨʦʤ.  

 ʊʨʘʥʩʢʨʠʧʪ ï ʩʠʥʪʝʟʦʚʘʥʘ ʤʦʣʝʢʫʣʘ ʈʅʂ.  

 ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʪʨʘʥʩʢʨʠʧʮʽʾ ʥʝʦʙʭʽʜʥʽ ʪʘʢʽ 

ʢʦʤʧʦʥʝʥʪʠ: ɼʅʂ-ʤʘʪʨʠʮʷ, ʈʅʂ-ʧʦʣʽʤʝʨʘʟʘ, 

ʨʠʙʦʥʫʢʣʝʦʟʠʜʪʨʠʬʦʩʬʘʪʠ (ʋʊʌ, ʎʊʌ, ɻʊʌ, ɸʊʌ), 

ʙʽʣʢʦʚʽ ʬʘʢʪʦʨʠ ʪʨʘʥʩʢʨʠʧʮʽʾ, ʡʦʥʠ Mg2+ ʪʘ Zn2+. 

 ʈʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʝʪʘʧʠ ʪʨʘʥʩʢʨʠʧʮʽʾ: 

ï ʽʥʽʮʽʘʮʽʷ ï ʧʨʠʻʜʥʘʥʥʷ ʈʅʂ-ʧʦʣʽʤʝʨʘʟʠ ʜʦ 

ʧʨʦʤʦʪʦʨʘ;  
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ï ʝʣʦʥʛʘʮʽʷ ï ʩʠʥʪʝʟ ʧʦʣʽʥʫʢʣʝʦʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ 

ʈʅʂ; 

ï ʪʝʨʤʽʥʘʮʽʷ ï ʟʘʚʝʨʰʝʥʥʷ ʪʨʘʥʩʢʨʠʧʮʽʾ; 

ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʪʨʘʥʩʢʨʠʧʪʘ ʈʅʂ ʚʽʜ ʤʘʪʨʠʮʽ ɼʅʂ 

(ʨʠʩ. 7.16).  

 

 
ʈʠʩʫʥʦʢ 7.16 ï ɽʪʘʧʠ ʪʨʘʥʩʢʨʠʧʮʽʾ 

 

 

ɯʥʽʮʽʘʮʽʷ ʪʨʘʥʩʢʨʠʧʮʽʾ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʟ 

ʧʨʠʻʜʥʘʥʥʷ ʈʅʂ-ʧʦʣʽʤʝʨʘʟʠ ʜʦ ʧʨʦʤʦʪʦʨʘ. ɼʦʚʞʠʥʘ 

ʧʨʦʤʦʪʦʨʘ ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 40 ʥʫʢʣʝʦʪʠʜʽʚ.   

ʇʨʦʤʦʪʦʨ ʤʽʩʪʠʪʴ ʩʧʝʮʠʬʽʯʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ï 

ʩʠʛʥʘʣʠ ʧʦʯʘʪʢʫ ʪʨʘʥʩʢʨʠʧʮʽʾ. ʎʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʥʘʟʠʚʘʶʪʴ ʢʦʥʩʝʥʩʫʩʥʠʤʠ, ʙʦ ʚʦʥʠ ʯʘʩʪʦ ʪʨʘʧʣʷʶʪʴʩʷ ʚ 

ʨʽʟʥʠʭ ʛʝʥʘʭ ʽ ʤʘʡʞʝ ʥʝ ʟʤʽʥʶʶʪʴʩʷ. ʋ ʧʨʦʤʦʪʦʨʽ E. coli 

ʽʩʥʫʶʪʴ ʜʚʽ ʢʦʥʩʝʥʩʫʩʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: ʙʦʢʩ ʇʨʽʙʥʦʚʘ ʘʙʦ 

ʊɸʊɸ-ʙʦʢʩ (ʨʦʟʤʽʱʝʥʠʡ ʥʘ ʚʽʜʩʪʘʥʽ ï10 ʧʘʨ ʦʩʥʦʚ 

ʚʽʜʥʦʩʥʦ ʩʪʘʨʪʦʚʦʾ ʪʦʯʢʠ ʪʨʘʥʩʢʨʠʧʮʽʾ) ʽ ï35 ʙʦʢʩ 

(ʨʠʩ. 7.17).  
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ʈʠʩʫʥʦʢ 7.17 ï ʂʦʥʩʝʥʩʫʩʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ 

ʧʨʦʤʦʪʦʨʘ E. coli 

 

ɼʦ ʢʦʥʩʝʥʩʫʩʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʧʨʦʤʦʪʦʨʘ 

ʧʨʠʻʜʥʫʶʪʴʩʷ ʙʽʣʢʦʚʽ ʬʘʢʪʦʨʠ ʪʨʘʥʩʢʨʠʧʮʽʾ ʪʘ                      

ʈʅʂ-ʧʦʣʽʤʝʨʘʟʘ. ʌʝʨʤʝʥʪ ʥʝ ʤʦʞʝ çʩʘʤʦʩʪʽʡʥʦè 

ʨʦʟʧʽʟʥʘʪʠ ʩʘʡʪ ʽʥʽʮʽʘʮʽʾ ʪʨʘʥʩʢʨʠʧʮʽʾ, ʦʩʢʽʣʴʢʠ ʤʘʻ 

ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʜʦ ʙʫʜʴ-ʷʢʦʾ ʜʽʣʷʥʢʠ ɼʅʂ. ʇʨʠ ʟô̒ ʜʥʘʥʥʽ ʟ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʤ ʙʽʣʢʦʤ ï ʩʠʛʤʘ-ʬʘʢʪʦʨʦʤ (s)                 

ʈʅʂ-ʧʦʣʽʤʝʨʘʟʘ ʚʪʨʘʯʘʻ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʜʦ ʚʠʧʘʜʢʦʚʠʭ 

ʜʽʣʷʥʦʢ ɼʅʂ, ʘʣʝ ʤʽʮʥʦ ʟʚô̫ ʟʫʻʪʴʩʷ ʟ ʙʦʢʩʦʤ ï35 ʪʘ ʙʦʢʩʦʤ 

ʇʨʽʙʥʦʚʘ.  

ʈʅʂ-ʧʦʣʽʤʝʨʘʟʘ ʨʦʟʜʽʣʷʻ ʣʘʥʮʶʛʠ ɼʅʂ, ʨʫʡʥʫʶʯʠ 

ʚʦʜʥʝʚʽ ʟʚô̫ ʟʢʠ ʤʽʞ ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʤʠ ʧʘʨʘʤʠ ʘʟʦʪʠʩʪʠʭ 

ʦʩʥʦʚ  

ʈʅʂ-ʧʦʣʽʤʝʨʘʟʘ ʟʜʘʪʥʘ ʽʥʽʮʽʶʚʘʪʠ ʩʠʥʪʝʟ ʥʦʚʦʛʦ 

ʣʘʥʮʶʛʘ, ʾʡ ʥʝ ʧʦʪʨʽʙʝʥ ʧʨʘʡʤʝʨ. ʌʝʨʤʝʥʪ ʨʦʟʤʽʱʫʻ 

ʧʝʨʰʠʡ ʥʫʢʣʝʦʪʠʜ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦ ʜʦ ʤʘʪʨʠʮʽ ɼʅʂ, ʘ 

ʧʦʪʽʤ ʧʦʩʣʽʜʦʚʥʦ ʧʨʠʻʜʥʫʻ ʽʥʰʽ ʥʫʢʣʝʦʪʠʜʠ.  

 ɽʣʦʥʛʘʮʽʷ ʪʨʘʥʩʢʨʠʧʮʽʾ ï ʩʠʥʪʝʟ 

ʧʦʣʽʥʫʢʣʝʦʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ ʈʅʂ. ʅʘ ʜʽʣʷʥʮʽ ʩʠʥʪʝʟʫ ʈʅʂ 

ʧʦʜʚʽʡʥʘ ʩʧʽʨʘʣʴ ɼʅʂ ʨʦʟʢʨʫʯʫʻʪʴʩʷ, ʣʘʥʮʶʛʠ 

ʚʽʜʦʢʨʝʤʣʶʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ, ʘ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ 

ʈʅʂ-ʧʦʣʽʤʝʨʘʟʠ ʟô̒ ʜʥʫʶʪʴʩʷ ʟʥʦʚʫ. ʈʅʂ-ʧʦʣʽʤʝʨʘʟʘ 

ʨʦʟʧʣʽʪʘʻ ʜʽʣʷʥʢʫ ɼʅʂ ʜʦʚʞʠʥʦʶ ʧʨʠʙʣʠʟʥʦ 17 ʧʘʨ ʦʩʥʦʚ, 
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ʩʠʥʪʝʟʦʚʘʥʠʡ ʣʘʥʮʶʛ ʈʅʂ ʫʪʚʦʨʶʻ ʟ ʤʘʪʨʠʯʥʠʤ ʣʘʥʮʶʛʦʤ 

ɼʅʂ ʧʦʜʚʽʡʥʫ ʩʧʽʨʘʣʴ ʈʅʂ-ɼʅʂ ʜʦʚʞʠʥʦʶ 12 ʧʘʨ ʦʩʥʦʚ 

(ʨʠʩ. 7.18). 

 

 
ʈʠʩʫʥʦʢ 7.18 ï ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʤʝʭʘʥʽʟʤʫ ʪʨʘʥʩʢʨʠʧʮʽʾ [16] 

 

ʈʅʂ-ʧʦʣʽʤʝʨʘʟʘ ʨʫʭʘʻʪʴʩʷ ʚʟʜʦʚʞ ʛʝʥʘ ʚ ʥʘʧʨʷʤʢʫ 

5¡­3¡, ʩʠʥʪʝʟʫʶʯʠ ʈʅʂ ʟʽ ʰʚʠʜʢʽʩʪʶ 40 ʥʫʢʣʝʦʪʠʜʽʚ ʟʘ 

1 ʩ. ʂʦʣʠ ʬʝʨʤʝʥʪ ʜʦʩʷʛʘʻ ʜʽʣʷʥʢʠ ʪʝʨʤʽʥʘʮʽʾ ʪʨʘʥʩʢʨʠʧʮʽʾ 

ʥʘ 3¡-ʢʽʥʮʽ ʛʝʥʘ, ʩʠʥʪʝʟ ʈʅʂ ʟʘʚʝʨʰʫʻʪʴʩʷ.  

 ʊʝʨʤʽʥʘʮʽʷ ʪʨʘʥʩʢʨʠʧʮʽʾ ʚ ʧʨʦʢʘʨʽʦʪʽʚ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʫʯʘʩʪ ̔ Rho-ʙʽʣʢʘ, ʷʢʠʡ ʨʦʟô̒ ʜʥʫʻ ʜʠʤʝʨ 

ʪʨʘʥʩʢʨʠʧʪ ʈʅʂ ï ʤʘʪʨʠʮʷ ɼʅʂ.  

 ʋ ʧʨʦʢʘʨʽʦʪʽʚ ʩʠʥʪʝʟʦʚʘʥʘ ʤʦʣʝʢʫʣʘ ʈʅʂ ʤʽʩʪʠʪʴ 

ʜʝʢʽʣʴʢʘ ʛʝʥʽʚ, ʪʦʙʪʦ ʻ ʧʦʣʽʮʠʩʪʨʦʥʥʦʶ.  

 ʎʠʩʪʨʦʥ ï ʛʝʥ, ʱʦ ʢʦʥʪʨʦʣʶʻ ʦʜʥʫ ʬʫʥʢʮʽʶ.  

 ʋ ʙʘʢʪʝʨʽʡ ʨʽʟʥʽ ʪʠʧʠ ʨʈʅʂ ʽ ʪʈʅʂ ʫʪʚʦʨʶʶʪʴʩʷ ʟ 

ʦʜʥʦʛʦ ʧʝʨʚʠʥʥʦʛʦ ʪʨʘʥʩʢʨʠʧʪʘ (ʨʠʩ. 7.19). 

 ʆʩʦʙʣʠʚʦʩʪʽ ʪʨʘʥʩʢʨʠʧʮʽʾ ʛʝʥʽʚ ʚ ʝʫʢʘʨʽʦʪʽʚ 

 ɺ ʝʫʢʘʨʽʦʪʽʚ ʩʠʥʪʝʟʦʚʘʥʘ ʤʈʅʂ ʤʽʩʪʠʪʴ ʦʜʠʥ ʛʝʥ, 

ʪʦʙʪʦ ʻ ʤʦʥʦʮʠʩʪʨʦʥʥʦʶ.  

 ʊʨʘʥʩʢʨʠʧʮʽʶ ʟʜʽʡʩʥʶʶʪʴ ʪʨʠ ʪʠʧʠ ɼʅʂ-ʟʘʣʝʞʥʦʾ 

ʈʅʂ-ʧʦʣʽʤʝʨʘʟʠ: 



 

181 

 

 ï ʈʅʂ-ʧʦʣʽʤʝʨʘʟʘ I  ʢʘʪʘʣʽʟʫʻ ʩʠʥʪʝʟ 18, 28, 5,8 S 

ʨʈʅʂ; 

 ï ʈʅʂ-ʧʦʣʽʤʝʨʘʟʘ II  ʢʘʪʘʣʽʟʫʻ ʩʠʥʪʝʟ ʤʈʅʂ;  

 ï ʈʅʂ-ʧʦʣʽʤʝʨʘʟʘ III  ʢʘʪʘʣʽʟʫʻ ʩʠʥʪʝʟ ʪʈʅʂ ʽ 5S 

ʨʈʅʂ. 
 

 
ʈʠʩʫʥʦʢ 7.19 ï ʉʠʥʪʝʟ ʨʈʅʂ ʽ ʪʈʅʂ ʫ ʧʨʦʢʘʨʽʦʪʽʚ 

 

 ʆʩʢʽʣʴʢʠ ʩʠʥʪʝʟ ʤʈʅʂ ʢʘʪʘʣʽʟʫʻ ʈʅʂ-ʧʦʣʽʤʝʨʘʟʘ II, 

ʛʝʥʠ ʝʫʢʘʨʽʦʪʽʚ ʥʘʟʠʚʘʶʪʴ ʛʝʥʘʤʠ II  ʪʠʧʫ. 

 ɼʅʂ ʝʫʢʘʨʽʦʪʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʫʧʝʨʩʧʽʨʘʣʽʟʦʚʘʥʦʤʫ 

ʩʪʘʥʽ. ʋ ʩʢʣʘʜʽ ʭʨʦʤʘʪʠʥʫ ɼʅʂ ʟô̒ ʜʥʘʥʘ ʟ ʙʽʣʢʘʤʠ. ʇʝʨʝʜ 

ʧʦʯʘʪʢʦʤ ʪʨʘʥʩʢʨʠʧʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʦʟʧʘʢʦʚʫʚʘʥʥʷ ɼʅʂ, 

ʪʦʙʪʦ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʾʾ ʚʽʜ ʙʽʣʢʽʚ (ʨʠʩ. 7.20). ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʧʨʦʢʘʨʽʦʪʽʚ ʛʝʥʠ ʝʫʢʘʨʽʦʪʽʚ ʻ ʧʝʨʝʨʚʥʠʤʠ, ʪʦʙʪʦ ʤʽʩʪʷʪʴ 

ʝʢʟʦʥʠ ʪʘ ʥʽʪʨʦʥʠ. ɽʢʟʦʥʠ ï ʥʫʢʣʝʦʪʠʜʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʱʦ 

ʢʦʜʫʶʪʴ ʩʪʨʫʢʪʫʨʫ ʧʦʣʽʧʝʧʪʠʜʫ ʘʙʦ ʈʅʂ. ɯʥʪʨʦʥʠ ʥʝ 

ʤʽʩʪʷʪʴ ʛʝʥʽʚ ʽ, ʦʯʝʚʠʜʥʦ, ʚʠʢʦʥʫʶʪʴ ʨʝʛʫʣʷʪʦʨʥʫ ʨʦʣʴ.  

 ʋ ɼʅʂ ʩʩʘʚʮʽʚ ʣʠʰʝ 2 % ʥʫʢʣʝʦʪʠʜʥʠʭ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʻ ʝʢʟʦʥʘʤʠ, ʘ 98 % ï ʽʥʪʨʦʥʘʤʠ. ʋ ʛʝʥʽ 

ʣʶʜʠʥʠ ʤʦʞʝ ʙʫʪʠ ʚʽʜ 2 ʜʦ 50 ʽʥʪʨʦʥʽʚ, ʜʦʚʞʠʥʘ ʷʢʠʭ 

ʩʪʘʥʦʚʠʪʴ 50ï20 000 ʧʘʨ ʦʩʥʦʚ. ɼʦʚʞʠʥʘ ʝʢʟʦʥʽʚ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 1 000 ʧʘʨ ʦʩʥʦʚ.  



 

182 

 

 ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʩʫ ʪʨʘʥʩʢʨʠʧʮʽʾ ʤʦʣʝʢʫʣʘ 

ʤʈʅʂ ʧʽʜʣʷʛʘʻ ʧʨʦʮʝʩʠʥʛʫ, ʪʦʙʪʦ ʟʘʟʥʘʻ ʧʝʚʥʠʭ 

ʤʦʜʠʬʽʢʘʮʽʡ.  

 

 
ʈʠʩʫʥʦʢ 7.20 ï ʈʦʟʧʘʢʦʚʫʚʘʥʥʷ ɼʅʂ ʝʫʢʘʨʽʦʪʽʚ  

ʥʘ ʜʽʣʷʥʢʘʭ ʪʨʘʥʩʢʨʠʧʮʽʾ 

 

 ʇʨʦʮʝʩʠʥʛ ï ʧʦʩʪʪʨʘʥʩʢʨʠʧʮʽʡʥʘ ʤʦʜʠʬʽʢʘʮʽʷ ʘʙʦ 

çʜʦʟʨʽʚʘʥʥʷè ʧʨʝ-ʤʈʅʂ (ʧʨʝ-ʤʈʅʂ ­ ʤʈʅʂ). 

 ʇʨʦʮʝʩʠʥʛ ʤʘʻ ʪʨʠ ʧʨʦʮʝʩʠ: 

ï ʩʧʣʘʡʩʠʥʛ; 

ï ʧʨʠʻʜʥʘʥʥʷ ʢʝʧʫ ʜʦ 5¡-ʢʽʥʮʷ ʤʈʅʂ; 

ï ʧʦʣʽʘʜʝʥʽʣʫʚʘʥʥʷ 3¡-ʢʽʥʮʷ ʤʈʅʂ. 

 ʇʨʦʮʝʩ ʚʠʜʘʣʝʥʥʷ ʽʥʪʨʦʥʽʚ ʟ̔ ʧʝʨʚʠʥʥʦʛʦ 

ʪʨʘʥʩʢʨʠʧʪʘ ʪʘ ʦʙô̒ ʜʥʘʥʥʷ ʝʢʟʦʥʽʚ ʟ ʫʪʚʦʨʝʥʥʷʤ ʟʨʽʣʦʾ 

ʤʦʣʝʢʫʣʠ ʤʈʅʂ ʥʘʟʠʚʘʶʪʴ ʩʧʣʘʡʩʠʥʛʦʤ. 

 ʇʨʦʮʝʩ ʩʧʣʘʡʩʠʥʛʫ ʢʘʪʘʣʽʟʫʶʪʴ ʨʠʙʦʥʫʢʣʝʦ-

ʧʨʦʪʝʾʥʦʚʽ ʯʘʩʪʠʥʢʠ ï ʩʧʣʘʡʩʦʩʦʤʠ.  

ʄʦʣʝʢʫʣʠ ʈʅʂ ʮʠʭ ʯʘʩʪʠʥʦʢ ʧʦʟʥʘʯʘʶʪʴ ʤʷʈʅʂ ï 

ʤʘʣʘ ʷʜʝʨʥʘ ʈʅʂ.  

 ʅʘ ʧʨʠʢʣʘʜʽ ʤʷʈʅʂ ʙʫʣʘ ʜʦʚʝʜʝʥʘ ʢʘʪʘʣʽʪʠʯʥʘ ʨʦʣʴ 

ʈʅʂ. ɹʝʟ ʫʯʘʩʪʽ ʬʝʨʤʝʥʪʽʚ ʤʷʈʅʂ ʢʘʪʘʣʽʟʫʻ ʨʝʘʢʮʽʾ 

ʩʧʣʘʡʩʠʥʛʫ. ʇʽʜ ʯʘʩ ʩʧʣʘʡʩʠʥʛʫ ʤʷʈʅʂ ʨʦʟʧʽʟʥʘʻ 

ʩʧʝʮʠʬʽʯʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʘ ʧʦʯʘʪʫ ʽ ʢʽʥʮʽ ʽʥʪʨʦʥʘ. ʂʦʞʝʥ 

ʽʥʪʨʦʥ ʧʦʯʠʥʘʻʪʴʩʷ ʟ GU, ʘ ʟʘʢʽʥʯʫʻʪʴʩʷ  ɸG (ʨʠʩ. 7.21). 



 

183 

 

 ʄʫʪʘʮʽʾ ʚ ʽʥʪʨʦʥʘʭ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʧʦʨʫʰʝʥʥʷ 

ʩʧʣʘʡʩʠʥʛʫ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʩʧʘʜʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʟʦʢʨʝʤʘ 

b-ʪʘʣʘʩʝʤʽʾ. 

 

 
 

ʈʠʩʫʥʦʢ 7.21 ï ʉʧʣʘʡʩʠʥʛ ʤʈʅʂ [41] 

 

 ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʩʧʣʘʡʩʠʥʛʫ ʢʽʥʮʽ ʤʈʅʂ ʝʫʢʘʨʽʦʪʽʚ 

ʟʘʟʥʘʶʪʴ ʭʽʤʽʯʥʠʭ ʤʦʜʠʬʽʢʘʮʽʡ: ʜʦ 5¡-ʢʽʥʮʷ ʤʈʅʂ 

ʧʨʠʻʜʥʫʻʪʴʩʷ ʢʝʧ (ʤʝʪʠʣʛʫʘʥʽʥʦʚʘ ʛʨʫʧʘ), ʜʦ 3¡-ʢʽʥʮʷ  - 

ʧʦʣʽ-ɸ-çʭʚʽʩʪè (200 ʘʜʝʥʽʣʦʚʠʭ ʥʫʢʣʝʦʪʠʜʽʚ). ʂʝʧʫʚʘʥʥʷ ʪʘ 

ʧʦʣʽʘʜʝʥʽʣʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʙʽʣʴʥʽʩʪʴ ʤʈʅʂ, 

ʦʩʢ̔ʣʴʢʠ ʟʘʭʠʱʘʶʪʴ ʢʽʥʮʽ ʤʦʣʝʢʫʣʠ ʚʽʜ ʨʫʡʥʽʚʥʦʾ ʜʽʾ 

ʝʢʟʦʥʫʢʣʝʘʟ. ʂʨʽʤ ʪʦʛʦ, ʢʝʧ ʟʘʙʝʟʧʝʯʫʻ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʤʈʅʂ ʫ ʮʠʪʦʧʣʘʟʤʫ ʽ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʽʥʽʮʽʘʮʽʾ 

ʪʨʘʥʩʣʷʮʽʾ. 

 

ɿʚʦʨʦʪʥʘ ʪʨʘʥʩʢʨʠʧʮʽʷ ʚ ʨʝʪʨʦʚʽʨʫʩʽʚ 

 ʈʝʪʨʦʚʽʨʫʩʠ, ʟʦʢʨʝʤʘ ɺɯʃ, ʤʽʩʪʷʪʴ ʬʝʨʤʝʥʪ 

ʟʚʦʨʦʪʥʫ ʪʨʘʥʩʢʨʠʧʪʘʟʫ, ʱʦ ʢʘʪʘʣʽʟʫʻ ʧʨʦʮʝʩ ʟʚʦʨʦʪʥʦʾ 



 

184 

 

ʪʨʘʥʩʢʨʠʧʮʽʾ ï ʩʠʥʪʝʟʫ ʚʽʨʫʩʥʦʾ ɼʅʂ ʥʘ ʤʘʪʨʠʮʽ ʚʽʨʫʩʥʦʾ 

ʈʅʂ (ʨʠʩ. 7.22). 

 

 
ʈʠʩʫʥʦʢ 7.22 ï ɾʠʪʪ̒ʚʠʡ ʮʠʢʣ ʨʝʪʨʦʚʽʨʫʩʘ [15] 

 

 ʉʠʥʪʝʟʦʚʘʥʘ ʚʽʨʫʩʥʘ ɼʅʂ ʚʙʫʜʦʚʫʻʪʴʩʷ ʚ ʛʝʥʦʤ 

ʢʣʽʪʠʥʠ-ʭʘʟʷʾʥʘ ʽ ʟʘʙʝʟʧʝʯʫʻ ʩʠʥʪʝʟ ʚʽʨʫʩʥʠʭ ʙʽʣʢʽʚ.  

 

 ɹʽʦʩʠʥʪʝʟ ʙʽʣʢʽʚ 

 ʊʨʘʥʩʣʷʮʽʷ ï ʧʨʦʮʝʩ ʙʽʦʩʠʥʪʝʟʫ ʙʽʣʢʘ ʥʘ 

ʨʠʙʦʩʦʤʘʭ. 

 ɺ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʥʘʣʽʯʫʶʪʴʩʷ ʜʝʩʷʪʢʠ ʪʠʩʷʯ 

ʨʽʟʥʠʭ ʙʽʣʢʽʚ. ʇʝʨʚʠʥʥʘ ʩʪʨʫʢʪʫʨʘ ʢʦʞʥʦʛʦ ʙʽʣʢʘ 

ʚʠʟʥʘʯʘʻʪʩɹʷ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʥʫʢʣʝʦʪʠʜʽʚ ʫ ʛʝʥʽ, ʱʦ ʡʦʛʦ 

ʢʦʜʫʻ.  



 

185 

 

 ɻʝʥʝʪʠʯʥʠʡ ʢʦʜ ï ʮʝ ʩʠʩʪʝʤʘ ʟʘʧʠʩʫ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʧʝʨʚʠʥʥʫ ʩʪʨʫʢʪʫʨʫ ʧʦʣʽʧʝʧʪʠʜʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʫʢʣʝʦʪʠʜʽʚ ʫ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪʘʭ. 

 ɺʣʘʩʪʠʚʦʩʪʽ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʜʫ: 

ï ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ï ʛʝʥʝʪʠʯʥʠʡ ʢʦʜ ʦʜʥʘʢʦʚʠʡ ʚ 

ʫʩʽʭ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ; 

ï ʪʨʠʧʣʝʪʥʽʩʪʴ ï ʪʨʠ ʥʫʢʣʝʦʪʠʜʠ ʢʦʜʫʶʪʴ 

ʘʤʽʥʦʢʠʩʣʦʪʫ; 

ï ʚʠʨʦʜʞʝʥʽʩʪʴ ï ʦʜʥʘ ʡ ʪʘ ʩʘʤʘ ʘʤʽʥʦʢʠʩʣʦʪʘ 

ʢʦʜʫʻʪʴʩʷ ʜʝʢʽʣʴʢʦʤʘ ʢʦʜʦʥʘʤʠ;  

ï ʢʦʜ ʥʝ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ï ʥʫʢʣʝʦʪʠʜʠ ʦʜʥʦʛʦ 

ʪʨʠʧʣʝʪʫ ʥʝ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʽʥʰʦʛʦ; 

ï ʦʜʥʦʩʧʨʷʤʦʚʘʥʽʩʪʴ ï ʢʦʜʦʥʠ ʪʨʘʥʩʣʶʶʪʴʩʷ ʚ 

ʥʘʧʨʷʤʢʫ 3¡­5¡; 

ï ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ï ʢʦʜʦʥʠ ʥʝ ʨʦʟʜʽʣʷʶʪʴʩʷ ʤʽʞ 

ʩʦʙʦʶ, ʪʦʙʪʦ ʽʥʬʦʨʤʘʮʽʷ ʟʯʠʪʫʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʦ. 

 

 

5̄  ­  3̄ 

 ɯʟ 64 ʢʦʜʦʥʽʚ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʜʫ 61 ʢʦʜʫʶʪʴ 

ʘʤʽʥʦʢʠʩʣʦʪʠ, ʘ 3 ʢʦʜʦʥʠ (ʋɸɸ, ʋAɻ, ʋɻA) ʻ ʩʪʦʧ-

ʢʦʜʦʥʘʤʠ, ʱʦ ʩʠʛʥʘʣʽʟʫʶʪʴ ʧʨʦ ʪʝʨʤʽʥʘʮʽʶ ʪʨʘʥʩʣʷʮʽʾ 

(ʪʘʙʣ. 7.1).  

 ʊʨʠʧʣʝʪʠ, ʱʦ ʢʦʜʫʶʪʴ ʦʜʥʘʢʦʚʫ ʘʤʽʥʦʢʠʩʣʦʪʫ, 

ʧʦʜʽʙʥʽ ʤʽʞ ʩʦʙʦʶ.  ʅʘʧʨʠʢʣʘʜ, ʽʟʦʣʝʡʮʠʥ ʢʦʜʫʶʪʴ AUU, 

AUC, AUA, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʣʠʰʝ ʟʘ 3-ʶ ʦʩʥʦʚʦʶ. 

ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʤʫʪʘʮʽʾ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʟʘʤʽʥʫ ʘʟʦʪʠʩʪʦʾ 

ʦʩʥʦʚʠ, ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʨʫʢʪʫʨʫ ʩʠʥʪʝʟʦʚʘʥʦʛʦ ʙʽʣʢʘ 

(AUU ­ AUC ­ ʽʟʦʣʝʡʮʠʥ). 

ʂʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ ʪʨʘʥʩʣʷʮʽʾ: 

ï ʨʠʙʦʩʦʤʠ; 

ï 20 ʘʤʽʥʦʢʠʩʣʦʪ; 
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ï ʪʈʅʂ; 

ï ʤʈʅʂ; 

ï ʬʝʨʤʝʥʪʠ (ʘʤʽʥʦʘʮʠʣ-ʪʈʅʂ-ʩʠʥʪʝʪʘʟʘ, ʧʝʧʪʠʜʠʣ-

ʪʨʘʥʩʬʝʨʘʟʘ, ʪʨʘʥʩʣʦʢʘʟʘ); 

ï ʙʽʣʢʦʚʽ ʬʘʢʪʦʨʠ ʽʥʽʮʽʘʮʽʾ, ʝʣʦʥʛʘʮʽʾ, ʪʝʨʤʽʥʘʮʽʾ; 

ï ɸʊʌ, ɻʊʌ;  

ï ʄg2+. 

 

ʊʘʙʣʠʮʷ 7.1 ï ʊʘʙʣʠʮʷ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʜʫ [14] 
 

 
 

ɿʘʛʘʣʴʥʠʡ ʧʨʠʥʮʠʧ ʩʠʥʪʝʟʫ ʙʽʣʢʘ: ʨʠʙʦʩʦʤʘ 

ʧʨʠʻʜʥʫʻʪʴʩʷ ʜʦ 5¡-ʢʽʥʮʷ ʤʈʅʂ ʽ ʨʫʭʘʻʪʴʩʷ ʫ ʥʘʧʨʷʤʢʫ ʜʦ 

3¡-ʢʽʥʮʷ, ʟô̒ ʜʥʫʶʯʠ ʘʤʽʥʦʘʮʠʣʴʥʽ ʛʨʫʧʠ. ʋ ʢʽʥʮʽ ʤʦʣʝʢʫʣʠ 

ʤʈʅʂ ʨʠʙʦʩʦʤʘ ʟʫʩʪʨʽʯʘʻ ʩʪʦʧ-ʢʦʜʦʥ, ʩʠʥʪʝʟʦʚʘʥʠʡ ʙʽʣʦʢ 
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ʚʠʚʽʣʴʥʷʻʪʴʩʷ, ʨʠʙʦʩʦʤʘ ʚʽʜʦʢʨʝʤʣʶʻʪʴʩʷ ʽ ʜʠʩʦʮʽʶʻ ʥʘ 

ʩʫʙʦʜʠʥʠʮʽ. 

 ʊʨʘʥʩʣʷʮʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʨʴʦʤʘ ʝʪʘʧʘʤʠ:  

ï ʽʥʽʮʽʘʮʽʻ  ʁï ʬʦʨʤʫʚʘʥʥʷ ʽʥʽʮʽʘʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ;  

ï ʝʣʦʥʛʘʮʽʻ  ʁ ï ʩʠʥʪʝʟ ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ 

ʈʅʂ; 

ï ʪʝʨʤʽʥʘʮʽʻ  ʁ ï ʟʘʚʝʨʰʝʥʥʷ ʪʨʘʥʩʣʷʮʽʾ; 

ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʩʠʥʪʝʟʦʚʘʥʦʛʦ ʧʦʣʽʧʝʧʪʠʜʫ (ʨʠʩ. 7.23). 

 

 
 

ʈʠʩʫʥʦʢ 7.23 ï ʉʭʝʤʘ ʪʨʘʥʩʣʷʮʽʾ [15] 

 

ʅʘ ʝʪʘʧʽ ʽʥʽʮʽʘʮʽʾ ʬʦʨʤʫʻʪʴʩʷ ʽʥʽʮʽʘʪʦʨʥʠʡ 

ʢʦʤʧʣʝʢʩ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʠʪʴ ʤʈʅʂ, ʤʘʣʘ 

ʩʫʙʦʜʠʥʠʮʷ ʨʠʙʦʩʦʤʠ, ʽʥʽʮʽʘʪʦʨʥʘ ʘʤʽʥʦʘʮʠʣ-ʪʈʅʂ 

(ʪʈʅʂf
Met), ʙʽʣʢʦʚʽ ʬʘʢʪʦʨʠ ʽʥʽʮʽʘʮʽʾ. ʇʨʠʻʜʥʘʥʥʷ ʚʝʣʠʢʦʾ 

ʩʫʙʦʜʠʥʠʮʽ ʨʠʙʦʩʦʤʠ ʟʘʚʝʨʰʫʻ ʝʪʘʧ ʽʥʽʮʽʘʮʽʾ ʪʨʘʥʩʣʷʮʽʾ.  
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ʇʝʨʰʦʶ ʘʤʽʥʦʢʠʩʣʦʪʦʶ, ʱʦ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʩʠʥʪʝʟʽ 

ʙʽʣʢʘ, ʻ ʬʦʨʤʽʣ-ʤʝʪʽʦʥʽʥ (f-Met) ʫ ʧʨʦʢʘʨʽʦʪʽʚ ʘʙʦ ʤʝʪʽʦʥʽʥ 

ʚ ʝʫʢʘʨʽʦʪʽʚ. ʪʈʅʂ, ʱʦ ʧʨʠʻʜʥʫʻ  f-Met, ʥʘʟʠʚʘʶʪʴ 

ʽʥʽʮʽʘʪʦʨʥʦʶ. 

ʅʘ 3¡-ʢʽʥʮʽ ʚʩʽʭ ʪʈʅʂ ʨʦʟʤʽʱʫʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʎʎA, ʱʦ ʚʠʢʦʥʫʻ ʨʦʣʴ ʘʢʮʝʧʪʦʨʥʦʾ ʜʽʣʷʥʢʠ. ɼʦ 

ʘʢʮʝʧʪʦʨʥʦʾ ʜʽʣʷʥʢʠ ʪʈʅʂ ʧʨʠʻʜʥʫʻʪʴʩʷ ʘʤʽʥʦʢʠʩʣʦʪʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʬʝʨʤʝʥʪʫ ʘʤʽʥʦʘʮʠʣ-ʪ-ʈʅʂ-ʩʠʥʪʝʪʘʟʠ. 

ʂʦʞʥʘ ʘʤʽʥʦʢʠʩʣʦʪʘ ʤʘʻ ʚʣʘʩʥʫ ʘʤʽʥʦʘʮʠʣ-ʪʈʅʂ-

ʩʠʥʪʝʪʘʟʫ. 

ʄʦʣʝʢʫʣʘ ʪʈʅʂ ʨʦʟʧʽʟʥʘʻ ʧʨʘʚʠʣʴʥʝ ʤʽʩʮʝ 

ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʤʈʅʂ ʟʘ ʨʘʭʫʥʦʢ ʘʥʪʠʢʦʜʦʥʫ ï ʪʨʠʧʣʝʪʫ, 

ʱʦ ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʡ ʢʦʜʦʥʫ ʤʈʅʂ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʤʦʣʝʢʫʣʠ ʪʈʅʂ ʚʠʢʦʥʫʶʪʴ ʜʚʽ ʬʫʥʢʮʽʾ: ʘʢʮʝʧʪʦʨʥʫ ï 

ʟʚô̫ ʟʫʶʪʴ ʘʤʽʥʦʢʠʩʣʦʪʫ ʪʘ ʘʜʘʧʪʦʨʥʫ ï ʨʦʟʧʽʟʥʘʶʪʴ 

ʢʦʜʦʥʠ  ʤʈʅʂ. 

 ʉʪʘʨʪʦʚʠʤ ʢʦʜʦʥʦʤ ʪʨʘʥʩʣʷʮʽʾ ʻ Aʋɻ, ʱʦ ʢʦʜʫʻ 

ʤʝʪʽʦʥʽʥ. ɯʩʥʫʶʪʴ ʜʚʽ ʨʽʟʥʽ ʪʈʅʂ, ʩʧʝʮʠʬʽʯʥʽ ʜʣʷ 

ʤʝʪʽʦʥʽʥʫ: ʦʜʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʝʪʘʧʽ ʽʥʽʮʽʘʮʽʾ 

(ʪʈʅʂf
Met), ʽʥʰʘ ï ʥʘ ʝʪʘʧʽ ʝʣʦʥʛʘʮʽʾ ʪʨʘʥʩʣʷʮʽʾ.  

 ɿʘ ʜʦʧʦʤʦʛʦʶ ʙʽʣʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʽʥʽʮʽʘʮʽʾ ʤʘʣʘ 

ʩʫʙʦʜʠʥʠʮʷ ʨʠʙʦʩʦʤʠ ʨʦʟʧʽʟʥʘʻ ʜʽʣʷʥʢʫ ʤʈʅʂ, ʱʦ ʤʽʩʪʠʪʴ 

ʩʪʘʨʪʦʚʠʡ ʢʦʜʦʥ. ʇʽʩʣʷ ʧʨʠʻʜʥʘʥʥʷ ʚʝʣʠʢʦʾ ʩʫʙʦʜʠʥʠʮʽ ʜʦ 

ʤʈʅʂ ʽʥʽʮʽʘʮʽʷ ʪʨʘʥʩʣʷʮʽʾ ʟʘʚʝʨʰʫʻʪʴʩʷ, ʙʽʣʢʦʚʽ ʬʘʢʪʦʨʠ 

ʽʥʽʮʽʘʮʽʾ ʚʠʚʽʣʴʥʷʶʪʴʩʷ.  

 ɽʣʦʥʛʘʮʽʷ ʻ ʦʩʥʦʚʥʠʤ ʝʪʘʧʦʤ ʪʨʘʥʩʣʷʮʽʾ, ʥʘ ʷʢʦʤʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʠʥʪʝʟ ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ. 

 ʋ ʨʠʙʦʩʦʤʽ ʨʦʟʨʽʟʥʷʶʪʴ ʜʚʽ ʪʈʅʂ-ʟʚô̫ ʟʫʚʘʣʴʥʽ 

ʜʽʣʷʥʢʠ: ʘʤʽʥʦʘʮʠʣ-ʪʈʅʂ-ʟʚô̫ ʟʫʚʘʣʴʥʫ (ɸ-ʩʘʡʪ) ʪʘ 

ʧʝʧʪʠʜʠʣ-ʪʈʅʂ-ʟʚô̫ ʟʫʚʘʣʴʥʫ (ʈ-ʩʘʡʪ). ʅʘ ʧʦʯʘʪʢʫ 

ʝʣʦʥʛʘʮʽʾ ʈ-ʩʘʡʪ ʤʽʩʪʠʪʴ ʽʥʽʮʽʘʪʦʨʥʫ ʤʝʪʽʦʥʽʣ-ʪʈʅʂ, ɸ-ʩʘʡʪ 

- ʘʤʽʥʦʘʮʠʣ-ʪʈʅʂ. ʋ ʚʝʣʠʢʽʡ ʩʫʙʦʜʠʥʠʮʽ ʨʠʙʦʩʦʤʠ 

ʨʦʟʤʽʱʝʥʠʡ ʘʢʪʠʚʥʠʡ ʮʝʥʪʨ ʧʝʧʪʠʜʠʣʪʨʘʥʩʬʝʨʘʟʠ ï 

ʬʝʨʤʝʥʪʘ, ʱʦ ʢʘʪʘʣʽʟʫʻ ʫʪʚʦʨʝʥʥʷ ʧʝʧʪʠʜʥʦʛʦ ʟʚô̫ ʟʢʫ ʤʽʞ 
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ʘʤʽʥʦʢʠʩʣʦʪʥʠʤʠ ʟʘʣʠʰʢʘʤʠ. ʇʝʨʝʥʝʩʝʥʥʷ 

ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʟʘʣʠʰʢʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʈ- ʥʘ ɸ-ʩʘʡʪ. 

ʇʽʩʣʷ ʫʪʚʦʨʝʥʥʷ ʧʝʧʪʠʜʥʦʛʦ ʟʚô̫ ʟʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʪʨʘʥʩʣʦʢʘʮʽʷ ï ʧʝʨʝʤʽʱʝʥʥʷ ʨʠʙʦʩʦʤʘ ʚʜʦʚʞ ʤʦʣʝʢʫʣʠ 

ʤʈʅʂ ʫ ʥʘʧʨʷʤʢʫ 5¡­3¡ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʢʦʜʦʥʘ. 

ʇʝʧʪʠʜʠʣʪʨʘʥʩʬʝʨʘʟʥʘ ʨʝʘʢʮʽʷ ʽ ʪʨʘʥʩʣʦʢʘʮʽʷ 

ʧʦʚʪʦʨʶʶʪʴʩʷ ʙʘʛʘʪʦ ʨʘʟʽʚ, ʧʦʢʠ ʨʠʙʦʩʦʤʘ ʥʝ ʟʫʩʪʨʽʥʝ 

ʩʪʦʧ-ʢʦʜʦʥ ʥʘ 5¡-ʢʽʥʮʽ ʤʦʣʝʢʫʣʠ ʤʈʅʂ. 

 ʅʘ ʧʨʠʻʜʥʘʥʥʷ ʦʜʥʦʛʦ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʟʘʣʠʰʢʫ ʜʦ 

ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʦʜʥʘ ʤʦʣʝʢʫʣʘ ɸʊʌ 

(ʥʘ ʝʪʘʧʽ ʽʥʽʮʽʘʮʽʾ) ʽ ʜʚʽ ʤʦʣʝʢʫʣʠ ɻʊʌ (ʥʘ ʝʪʘʧʽ ʝʣʦʥʛʘʮʽʾ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʽʦʩʠʥʪʝʟ ʙʽʣʢʘ ʧʦʪʨʝʙʫʻ ʚʝʣʠʢʠʭ ʚʠʪʨʘʪ 

ʝʥʝʨʛʽʾ. 

 ʊʝʨʤʽʥʘʮʽʷ ʪʨʘʥʩʣʷʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʫʯʘʩʪ ̔

ʙʽʣʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʪʝʨʤʽʥʘʮʽʾ RF (RF ï release factors). 

ʌʘʢʪʦʨʠ ʪʝʨʤʽʥʘʮʽʾ ʟʚô̫ ʟʫʶʪʴʩʷ ʟʽ ʩʪʦʧ-ʢʦʜʦʥʦʤ ʚ ɸ-ʩʘʡʪʽ 

ʨʠʙʦʩʦʤʠ ʽ ʚʽʜʦʢʨʝʤʣʶʶʪʴ ʩʠʥʪʝʟʦʚʘʥʠʡ ʧʦʣʽʧʝʧʪʠʜ ʚʽʜ 

ʪʈʅʂ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʩʠʥʪʝʟʫ ʙʽʣʢʘ ʨʠʙʦʩʦʤʘ ʜʠʩʦʮʽʶʻ 

ʥʘ ʤʘʣʫ ʪʘ ʚʝʣʠʢʫ ʩʫʙʦʜʠʥʠʮʽ. ʋ ʧʨʦʮʝʩʽ ʪʨʘʥʩʣʷʮʽʾ ʤʘʣʘ 

ʩʫʙʦʜʠʥʠʮʷ ʨʠʙʦʩʦʤ ʚʠʢʦʥʫʻ ʛʝʥʝʪʠʯʥʽ ʬʫʥʢʮʽʾ (ʨʦʟʧʽʟʥʘʻ 

ʩʪʘʨʪʦʚʠʡ ʢʦʜʦʥ, ʟʯʠʪʫʻ ʛʝʥʝʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ), ʘ ʚʝʣʠʢʘ ï 

ʙʽʦʭʽʤʽʯʥʽ (ʢʘʪʘʣʽʟʫʻ ʫʪʚʦʨʝʥʥʷ ʧʝʧʪʠʜʥʦʛʦ ʟʚô̫ ʟʢʫ ʤʽʞ 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʤʠ ʟʘʣʠʰʢʘʤʠ). 

 ʆʜʥʦʯʘʩʥʦ ʥʘ ʦʜʥʽʡ ʤʦʣʝʢʫʣʽ ʤʈʅʂ ʤʦʞʫʪʴ 

ʨʦʟʤʽʱʫʚʘʪʠʩʷ ʜʝʢʽʣʴʢʘ ʨʠʙʦʩʦʤ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʦʜʥʘ 

ʤʦʣʝʢʫʣʘ ʤʈʅʂ ʨʦʟʤʽʱʫʻ 5 ʨʠʙʦʩʦʤ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʷʢʠʤʠ 

ʩʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰʝ ʥʽʞ 30 ʢʦʜʦʥʽʚ.  

 ʉʪʨʫʢʪʫʨʫ, ʚ ʷʢʽʡ ʦʜʥʘ ʤʈʅʂ ʘʩʦʮʽʡʦʚʘʥʘ ʟ 

ʜʝʢʽʣʴʢʦʤʘ ʨʠʙʦʩʦʤʘʤʠ, ʥʘʟʠʚʘʪʁʴ ʧʦʣʽʨʠʙʦʩʦʤʦʶ ʘʙʦ 

ʧʦʣʽʩʦʤʦʶ (ʨʠʩ. 7.24).  
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ʈʠʩʫʥʦʢ 7.24 ï ʇʦʣʽʩʦʤʘ: 1 ï ʤʈʅʂ; 2 ï ʩʫʙʦʜʠʥʠʮʽ 

ʨʠʙʦʩʦʤʠ; 3 ï ʧʦʣʽʧʝʧʪʠʜ, ʱʦ ʩʠʥʪʝʟʫʻʪʴʩʷ 

 

ɿʘʚʜʷʢʠ ʧʦʣʽʩʦʤʘʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ 

ʪʨʘʥʩʣʷʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʫ E. coli ʩʠʥʪʝʟ ʦʜʥʦʛʦ ʙʽʣʢʘ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʟʘ 20 ʩ. ʐʚʠʜʢʽʩʪʴ ʪʨʘʥʩʣʷʮʽʾ ʫ 

ʧʨʦʢʘʨʽʦʪʽʚ ʩʪʘʥʦʚʠʪʴ 10ï15 ʘʤʽʥʦʢʠʩʣʦʪ/ʩ, ʚ ʝʫʢʘʨʽʦʪʽʚ - 

1ï10 ʘʤʽʥʦʢʠʩʣʦʪ/ʩ. 

 

7.3 ʇʦʩʪʪʨʘʥʩʣʷʮʽʡʥʘ ʤʦʜʠʬʽʢʘʮʽʷ ʙʽʣʢʽʚ 

 

 ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʩʠʥʪʝʟʫ ʧʦʣʽʧʝʧʪʠʜʥʠʭ ʣʘʥʮʶʛʽʚ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ ʧʦʩʪʪʨʘʥʩʣʷʮʽʡʥʘ ʤʦʜʠʬʽʢʘʮʽʷ, ʱʦ ʧʦʣʷʛʘʻ 

ʚ ʭʽʤʽʯʥʽʡ ʚʠʜʦʟʤʽʥʽ ʘʙʦ ʯʘʩʪʢʦʚʦʤʫ ʧʨʦʪʝʦʣʽʟʽ.  

 ʊʠʧʠ ʭʽʤʽʯʥʠʭ ʤʦʜʠʬʽʢʘʮʽʡ ʙʽʣʢʘ: 
ï ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ ï ʧʨʠʻʜʥʘʥʥʷ ʆʅ-ʛʨʫʧʠ; 

ï ʢʘʨʙʦʢʩʠʣʶʚʘʥʥʷ ï ʧʨʠʻʜʥʘʥʥʷ ʉʆʆ-ʛʨʫʧʠ; 

ï ʤʝʪʠʣʶʚʘʥʥʷ ï ʧʨʠʻʜʥʘʥʥʷ ʉʅ3-ʛʨʫʧʠ; 

ï ʘʮʝʪʠʣʶʚʘʥʥʷ ï ʧʨʠʻʜʥʘʥʥʷ ʉʅ3-ʉʆ-ʛʨʫʧʠ; 

ï ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ï ʧʨʠʻʜʥʘʥʥʷ ʬʦʩʬʘʪʥʦʛʦ 

ʟʘʣʠʰʢʫ; 

ï ʜʝʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ï ʚʽʜʱʝʧʣʝʥʥʷ ʬʦʩʬʘʪʥʦʛʦ 

ʟʘʣʠʰʢʫ; 

ï ʛʣʽʢʦʟʠʣʶʚʘʥʥʷ ï ʧʨʠʻʜʥʘʥʥʷ ʚʫʛʣʝʚʦʜʽʚ; 

ï ɸɼʌ-ʨʠʙʦʟʠʣʶʚʘʥʥʷ ï ʧʨʠʻʜʥʘʥʥʷ ɸɼʌ-ʨʠʙʦʟʠ; 

ï ʧʨʠʻʜʥʘʥʥʷ ʥʝʙʽʣʢʦʚʠʭ ʣʽʛʘʥʜʽʚ (ʤʝʪʘʣʽʚ, 

ʢʦʬʘʢʪʦʨʽʚ ʪʘ ʽʥ.). 
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 ʋ ʧʨʦʮʝʩʽ ʧʦʩʪʪʨʘʥʩʣʷʮʽʡʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʜʘʣʝʥʥʷ ʽʥʽʮʽʶʚʘʣʴʥʦʾ ʘʤʽʥʦʢʠʩʣʦʪʠ 

ʬʦʨʤʽʣʤʝʪʽʦʥʽʥʫ (ʚ ʧʨʦʢʘʨʽʦʪʽʚ) ʘʙʦ ʤʝʪʽʦʥʽʥʫ (ʚ 

ʝʫʢʘʨʽʦʪʽʚ).  

 ɹʽʣʢʠ, ʱʦ ʩʠʥʪʝʟʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʥʝʘʢʪʠʚʥʠʭ 

ʧʦʧʝʨʝʜʥʠʢʽʚ, ʘʢʪʠʚʫʶʪʴʩʷ ʯʘʩʪʢʦʚʠʤ ʧʨʦʪʝʦʣʽʟʦʤ, ʱʦ 

ʧʦʣʷʛʘʻ ʫ ʚʽʜʱʝʧʣʝʥʥʽ ʧʝʧʪʠʜʫ ʟ N- ʘʙʦ C-ʢʽʥʮʷ ʤʦʣʝʢʫʣʠ 

ʙʽʣʢʘ. ʊʘʢʠʡ ʤʝʭʘʥʽʟʤ ʘʢʪʠʚʘʮʽʾ ʚʣʘʩʪʠʚʠʡ ʜʣʷ 

ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ ʐʂʊ. ʅʘʧʨʠʢʣʘʜ, ʥʝʘʢʪʠʚʥʠʡ 

ʧʝʧʩʠʥʦʛʝʥ ʧʝʨʝʪʚʦʨʶʻʪɹ ʩʷ ʥʘ ʘʢʪʠʚʥʠʡ ʧʝʧʩʠʥ 

ʚʽʜʱʝʧʣʝʥʥʷʤ N-ʢʽʥʮʝʚʦʛʦ ʧʝʧʪʠʜʫ.  

 ɻʦʨʤʦʥ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʽʥʩʫʣʽʥ ʪʘʢʦʞ 

ʩʠʥʪʝʟʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʥʝʘʢʪʠʚʥʦʛʦ ʧʦʧʝʨʝʜʥʠʢʘ ï 

ʧʨʦʽʥʩʫʣʽʥʫ. ʇʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʽʥʩʫʣʽʥʫ ʥʘ ʽʥʩʫʣʽʥ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʱʝʧʣʝʥʥʷʤ ʧʝʧʪʠʜʫ ʟ ʉ-ʢʽʥʮʷ ʤʦʣʝʢʫʣʠ 

ʙʽʣʢʘ.  

 ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʪʨʘʥʩʣʷʮʽʾ ʧʦʣʽʧʝʧʪʠʜʥʽ ʣʘʥʮʶʛʠ 

ʧʽʜʣʷʛʘʶʪʴ ʬʦʣʜʠʥʛʫ.  

 ʌʦʣʜʠʥʛ ʙʽʣʢʽʚ ï ʮʝ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʙʽʣʢʽʚ (ʨʠʩ. 7.25).  

 

 
ʈʠʩʫʥʦʢ 7.25 ï ʌʦʣʜʠʥʛ ʙʽʣʢʽʚ [17] 
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ʇʝʨʚʠʥʥʘ ʩʪʨʫʢʪʫʨʘ ʙʽʣʢʘ ʚʠʟʥʘʯʘʻ ʡʦʛʦ ʧʨʦʩʪʦʨʦʚʫ 

ʢʦʥʬʽʛʫʨʘʮʽʶ. ʋ ʧʦʣʽʧʝʧʪʠʜʥʦʤʫ ʣʘʥʮʶʛʫ ʻ ʙʝʟʣʽʯ 

ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʘʩʦʮʽʘʮʽʾ ʟʘʣʠʰʢʽʚ ʘʤʽʥʦʢʠʩʣʦʪ. ʋʯʝʥʽ 

ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʜʣʷ ʥʝʫʧʦʨʷʜʢʦʚʘʥʦʛʦ ʬʦʣʜʠʥʛʫ ʥʝʦʙʭʽʜʥʦ 

ʜʝʢʽʣʴʢʘ ʤʽʣʴʡʦʥʽʚ ʨʦʢʽʚ, ʪʦʜʽ ʷʢ ʫ ʢʣʽʪʠʥʽ ʬʦʣʜʠʥʛ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʝʢʽʣʴʢʘ ʩʝʢʫʥʜ.  

ʇʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʬʦʣʜʠʥʛʫ ʻ ʧʨʠʯʠʥʦʶ 

ʫʪʚʦʨʝʥʥʷ ʙʽʣʢʽʚ ʟ ʘʥʦʤʘʣʴʥʦʶ ʧʨʦʩʪʦʨʦʚʦʶ ʩʪʨʫʢʪʫʨʦʶ ï 

ʧʨʽʦʥʽʚ.  

ʇʨʽʦʥʠ ï ʽʥʬʝʢʮʽʥʽ ʘʛʝʥʪʠ ʙʽʣʢʦʚʦʾ ʧʨʠʨʦʜʠ (PRP ï 

proteinaceous infectious particles). ʇʨʽʦʥʠ ʻ ʟʙʫʜʥʠʢʘʤʠ 

ʟʘʭʚʦʨʶʚʘʥʴ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʣʶʜʠʥʠ (ʢʫʨʫ, ʭʚʦʨʦʙʘ 

ʂʨʦʡʮʬʝʣʴʜʘ ï ʗʢʦʙʘ) ʽ ʪʚʘʨʠʥ (ʢʦʨʦʚô̫ ʯʠʡ ʩʢʘʟ, ʧʨʫʨʠʛʦ 

ʦʚʝʮʴ) [4]. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʚʠʯʘʡʥʠʭ ʙʽʣʢʽʚ ʧʨʽʦʥʠ ʥʝ 

ʨʫʡʥʫʶʪʴʩʷ ʟʘ ʜʽʾ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ 

ʬʝʨʤʝʥʪʽʚ, ʪʦʤʫ ʣʶʜʠʥʘ ʤʦʞʝ ʽʥʬʽʢʫʚʘʪʠʩʷ ʧʨʽʦʥʘʤʠ, 

ʚʞʠʚʘʶʯʠ ʤô̫ ʩʦ ʭʚʦʨʠʭ ʪʚʘʨʠʥ. ʇʨʽʦʥʠ ʟʤʽʥʶʶʪʴ ʥʘʪʠʚʥʫ 

ʢʦʥʬʦʨʤʘʮʽʶ ʥʦʨʤʘʣʴʥʠʭ ʙʽʣʢʽʚ, ʫʪʚʦʨʶʶʯʠ ʚʝʣʠʢʫ 

ʢ̔ ʣʴʢʽʩʪʴ b-ʩʪʨʫʢʪʫʨ ʫ ʾʭ ʤʦʣʝʢʫʣʘʭ (ʨʠʩ. 7.26). ʎʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ b-ʘʤʽʣʦʾʜʥʠʭ ʙʣʷʰʦʢ ʫ ʛʦʣʦʚʥʦʤʫ 

ʤʦʟʢʫ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʠʩʬʫʥʢʮʽʾ ʎʅʉ. 

 
ʈʠʩʫʥʦʢ 7.26 ï ʇʨʦʩʪʦʨʦʚʘ ʩʪʨʫʢʪʫʨʘ ʧʨʽʦʥʘ  

ʪʘ ʡʦʛʦ ʘʥʘʣʦʛʘ 
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ʇʦʜʽʙʥʠʤ ʻ ʤʝʭʘʥʽʟʤ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙʠ 

ɸʣʴʮʛʝʡʤʝʨʘ. ʋ ʤʦʟʢʫ ʭʚʦʨʠʭ ʥʘʢʦʧʠʯʫʻʪʴʩʷ b-ʘʤʽʣʦʾʜ, ʱʦ 

ʧʦʨʫʰʫʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ ʽ ʩʧʨʠʯʠʥʷʻ ʾʭ 

ʟʘʛʠʙʝʣʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʨʫʰʝʥʥʷ ʬʦʣʜʠʥʛʫ ʙʽʣʢʽʚ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʜʝʷʢʠʭ ʥʝʚʨʦʣʦʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ.  

ʅʘʷʚʥʽʩʪʴ ʧʨʘʚʠʣʴʥʦʾ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʙʽʣʢʽʚ 

ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʾʭ ʙʽʦʣʦʛʽʯʥʠʭ 

ʬʫʥʢʮʽʡ.  
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8  ɹɯʆʍɯʄɯʗ ɻʆʈʄʆʅɯɺ 

 

 

8.1 ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʢʣʽʪʠʥʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ 

ʛʦʨʤʦʥʽʚ. ɺʠʚʯʝʥʥʷ ʙʽʦʭʽʤʽʯʥʠʭ ʝʬʝʢʪʽʚ  

ʙʽʣʢʦʚʦ-ʧʝʧʪʠʜʥʠʭ ʛʦʨʤʦʥʽʚ 

 

ɻʦʨʤʦʥʠ (ʚʽʜ ʛʨʝʮ. Ƀɟɛɧɜɖ ï ʩʪʠʤʫʣʶʶ ʜʦ ʨʫʭʫ, 

ʩʧʦʥʫʢʘʶ) ï ʮʝ ʩʧʦʣʫʢʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʽ ʟʘʣʦʟʘʤʠ ʚʥʫʪʨʽʰʥʴʦʾ 

ʩʝʢʨʝʮʽʾ (ʝʥʜʦʢʨʠʥʥʠʤʠ ʟʘʣʦʟʘʤʠ) ʪʘ ʨʝʛʫʣʶʶʪʴ 

ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʦʨʛʘʥʽʟʤʽ. 

ʇʠʪʘʥʥʷ, ʷʢʽ ʧʦʚô̫ ʟʘʥʽ ʟ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ 

ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʚʠʚʯʘʻ ʝʥʜʦʢʨʠʥʦʣʦʛʽʷ. ɼʦ ʟʘʚʜʘʥʴ 

ʮ̔ ʻʾ ʙʽʦʤʝʜʠʯʥʦʾ ʥʘʫʢʠ ʥʘʣʝʞʘʪʴ: ʚʠʚʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ 

ʬʫʥʢʮʽʾ ʝʥʜʦʢʨʠʥʥʠʭ ʟʘʣʦʟ; ʜʦʩʣʽʜʞʝʥʥʷ ʛʦʨʤʦʥʽʚ, ʷʢʽ 

ʩʠʥʪʝʟʫʶʪʴʩʷ ʪʘ ʩʝʢʨʝʪʫʶʪʴʩʷ ʟʘʣʦʟʘʤʠ ʚʥʫʪʨʽʰʥʴʦʾ 

ʩʝʢʨʝʮʽʾ ʽ ʪʢʘʥʠʥʘʤʠ ʦʨʛʘʥʽʟʤʫ; ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ 

ʛʦʨʤʦʥʽʚ, ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ, ʷʢʽ ʦʙʫʤʦʚʣʝʥʽ 

ʛʽʧʝʨʧʨʦʜʫʢʮʽʻʶ ʘʙʦ ʛʽʧʦʧʨʦʜʫʢʮʽʻʶ ʛʦʨʤʦʥʽʚ. ʋ 

ʪʘʙʣʠʮʽ 8.1 ʥʘʚʝʜʝʥʠʡ ʧʝʨʝʣʽʢ ʝʥʜʦʢʨʠʥʥʠʭ ʟʘʣʦʟ ʪʘ 

ʟʘʟʥʘʯʝʥʽ ʛʦʨʤʦʥʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʪʘ ʩʝʢʨʝʪʫʶʪʴʩʷ ʮʠʤʠ 

ʟʘʣʦʟʘʤʠ. ɻʦʨʤʦʥʠ ʤʘʶʪʴ ʝʥʜʦʢʨʠʥʥʫ ʜʽʶ, ʪʦʙʪʦ 

ʩʝʢʨʝʪʫʶʪʴʩʷ ʚ ʢʨʦʚô̫ ʥʝ ʨʫʩʣʦ, ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʢʨʦʚôʁ ʪʘ 

ʨʝʘʣʽʟʫʶʪʴ ʚʣʘʩʥʽ ʙʽʦʭʽʤʽʯʥʽ / ʬʽʟʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ ʥʘ 

ʧʝʚʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʤʽʩʮʷ ʫʪʚʦʨʝʥʥʷ. 

ɹʽʦʨʝʛʫʣʷʪʦʨʠ ʪʘʢʦʞ ʫʪʚʦʨʶʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ 

ʪʢʘʥʠʥʘʭ ʽ ʦʨʛʘʥʘʭ, ʷʢʽ ʥʝ ʥʘʣʝʞʘʪʴ ʜʦ ʝʥʜʦʢʨʠʥʥʦʾ 

ʩʠʩʪʝʤʠ. ʎʽ ʛʦʨʤʦʥʠ ʥʘʟʠʚʘʶʪʴ ʪʢʘʥʠʥʥʠʤʠ ʛʦʨʤʦʥʘʤʠ 

ʘʙʦ ʛʽʩʪʦʛʦʨʤʦʥʘʤʠ. ʊʢʘʥʠʥʥʽ ʛʦʨʤʦʥʠ ʤʘʶʪʴ ʘʫʪʦʢʨʠʥʥʫ 

(ʨʝʘʣʽʟʫʶʪʴ ʝʬʝʢʪʠ ʚ ʢʣʽʪʠʥʘʭ, ʫ ʷʢʠʭ ʫʪʚʦʨʶʶʪʴʩʷ) ʘʙʦ 

ʧʘʨʘʢʨʠʥʥʫ ʜʽʶ (ʨʝʛʫʣʶʶʪʴ ʧʨʦʮʝʩʠ ʚ ʢʣʽʪʠʥʘʭ, 

ʨʦʟʤʽʱʝʥʠʭ ʧʦʨʷʜ).   
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ʊʘʙʣʠʮʷ 8.1 ï ɻʦʨʤʦʥʠ ʝʥʜʦʢʨʠʥʥʠʭ ʟʘʣʦʟ ʪʘ ʾʭ 

ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ 

ɽʥʜʦʢʨʠʥʥʘ 

ʟʘʣʦʟʘ 

ɻʦʨʤʦʥ /  

ʛʦʨʤʦʥʠ, ʷʢʽ 

ʩʠʥʪʝʟʫʶʪʴʩʷ 

ʆʩʥʦʚʥʘ ʙʽʦʣʦʛʽʯʥʘ 

ʬʫʥʢʮʽ ̫ʛʦʨʤʦʥʽʚ 

1 2 3 

ɻʽʧʦʪʘʣʘʤʫʩ ʃʽʙʝʨʠʥʠ, 

ʩʪʘʪʠʥʠ, 

ʛʦʨʤʦʥʠ ʟʘʜʥʴʦʾ 

ʯʘʩʪʢʠ ʛʽʧʦʬʽʟʘ 

(ʥʝʡʨʦʛʽʧʦʬʽʟʘ) 

ʈʝʛʫʣʷʮʽʷ ʩʝʢʨʝʮʽʾ 

ʛʦʨʤʦʥʽʚ ʛʽʧʦʬʽʟʘ, ʩʠʥʪʝʟ 

ʛʦʨʤʦʥʽʚ ʥʝʡʨʦʛʽʧʦʬʽʟʘ 

ɽʧʽʬʽʟ ʄʝʣʘʪʦʥʽʥ ʈʝʛʫʣʶʻ ʮʠʨʢʘʜʥʽ ʨʠʪʤʠ, 

ʛʘʣʴʤʫʻ ʩʪʘʨʽʥʥʷ, ʤʘʻ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʝʬʝʢʪ 

ʑʠʪʦʧʦʜʽʙʥʘ 

ʟʘʣʦʟʘ 

ʊʠʨʦʢʩʠʥ (ʊ4), 

ʪʨʠʡʦʜʪʠʨʦʥʽʥ 

(ʊ3) 

 

ʇʽʜʩʠʣʶʶʪʴ ʰʚʠʜʢʽʩʪʴ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʝʪʘʙʦ-

ʣʽʯʥʫ ʨʽʚʥʦʚʘʛʫ ʤʽʞ 

ʘʥʘʙʦʣʽʯʥʠʤʠ ʪʘ 

ʢʘʪʘʙʦʣʽʯʥʠʤʠ ʧʨʦʮʝ-

ʩʘʤʠ, ʟʙʽʣʴʰʫʶʪʴ 

ʧʦʛʣʠʥʘʥʥʷ ʢʠʩʥʶ 

ʪʢʘʥʠʥʘʤʠ 

ʂʘʣʴʮʠʪʦʥʽʥ 

(ʪʠʨʝʦʢʘʣʴʮʠʪʦ-

ʥʽʥ) 

ʈʝʛʫʣʶʻ ʦʙʤʽʥ ʢʘʣʴʮʽʶ ʽ 

ʬʦʩʬʦʨʫ; ʟʥʠʞʫʻ ʾʭ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʫ ʢʨʦʚʽ 

ʇʽʜʰʣʫʥʢʦʚʘ 

ʟʘʣʦʟʘ 

ɯʥʩʫʣʽʥ ɿʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ, 

ʧʽʜʩʠʣʝʥʥʷ ʣʽʧʦʛʝʥʝʟʫ ʪʘ 

ʩʠʥʪʝʟʫ ʙʽʣʢʽʚ 

ɻʣʶʢʘʛʦʥ ɿʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ, 

ʧʽʜʩʠʣʝʥʥʷ ʣʽʧʦʣʽʟʫ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʷ 8.1 

1 2 3 

ɻʽʧʦʬʽʟ ɿʘʜʥʷ 

ʯʘʩʪʢʘ 

ʛʽʧʦʬʽʟʘ 

(ʥʝʡʨʦ-

ʛʽʧʦʬʽʟ) 

ʆʢʩʠʪʦʮʠʥ ʈʝʛʫʣʷʮʽʷ ʩʢʦʨʦʯʝʥʥʷ 

ʛʣʘʜʢʦʾ ʤʫʩʢʫʣʘʪʫʨʠ 

ʤʘʪʢʠ, ʛʦʨʤʦʥ çʣʶʙʦʚʽ 

ʪʘ ʜʦʚʽʨʠè 

ɺʘʟʦʧʨʝʩʠʥ 

(ʘʥʪʠʜʽʫʨʝʪʠ-

ʯʥʠʡ ʛʦʨʤʦʥ ï 

ɸɼɻ) 

ʉʪʠʤʫʣʶʻ ʨʝʘʙʩʦʨʙʮʽʶ 

ʚʦʜʠ ʚ ʜʠʩʪʘʣʴʥʠʭ 

ʢʘʥʘʣʴʮʷʭ ʥʠʨʦʢ 

ʇʝʨʝʜʥʷ 

ʯʘʩʪʢʘ 

ʛʽʧʦʬʽʟʘ 

(ʘʜʝʥʦ-

ʛʽʧʦʬʽʟ) 

ʌʦʣʽʢʫʣʦʩʪʠ-
ʤʫʣʚʁʘʣʴʥʠʡ 
ʛʦʨʤʦʥ (ʌʉɻ) 

ʉʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 
ʬʦʣʽʢʫʣʽʚ ʷʻʯʥʠʢʽʚ, 
ʩʪʠʤʫʣʶʻ ʩʠʥʪʝʟ 
ʝʩʪʨʦʛʝʥʽʚ 

ʃʶʪʝʾʥʽ-
ʟʫʚʘʣʴʥʠʡ 
ʛʦʨʤʦʥ (ʃɻ) 

ʉʪʠʤʫʣʶʻ ʩʠʥʪʝʟ 
ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ, 
ʬʦʨʤʫʚʘʥʥʷ ʞʦʚʪʦʛʦ 
ʪʽʣʘ  

ʉʦʤʘʪʦʪʨʦʧ-
ʥʠʡ ʛʦʨʤʦʥ 
(ʉʊɻ, 
ʩʦʤʘʪʦʪʨʦʧʽʥ, 
ʛʦʨʤʦʥ ʨʦʩʪʫ) 

ʉʪʠʤʫʣʶʻ ʩʠʥʪʝʟ ʙʽʣʢʽʚ, 
ʨʦʟʱʝʧʣʝʥʥʷ ʣʽʧʽʜʽʚ, ʤʘʻ 
ʛʽʧʝʨʛʣʽʢʝʤʽʯʥʠʡ ʝʬʝʢʪ 

ʊʠʨʝʦʪʨʦʧʥʠʡ 
ʛʦʨʤʦʥ (ʊʊɻ, 
ʪʠʨʝʪʨʦʧʽʥ) 

ʉʪʠʤʫʣʶʻ ʩʠʥʪʝʟ ʪʘ 
ʩʝʢʨʝʮʽʶ ʛʦʨʤʦʥʽʚ 
ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ 

ɸʜʨʝʥʦʢʦʨ-
ʪʠʢʦ-ʪʨʦʧʥʠʡ 
ʛʦʨʤʦʥ (ɸʂʊɻ, 
ʘʜʨʝʥʦ-
ʢʦʨʪʠʢʦʪʨʦʧʽʥ) 

ʉʪʠʤʫʣʶʻ ʩʠʥʪʝʟ ʪʘ 
ʩʝʢʨʝʮʽʶ ʛʦʨʤʦʥʽʚ ʢʦʨʠ 
ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ 
(ʛʣʶʢʦʢʦʪʨʠʢʦʾʜʽʚ, 
ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜʽʚ, 
ʘʥʜʨʦʛʝʥʽʚ, ʝʩʪʨʦʛʝʥʽʚ, 
ʧʨʦʛʝʩʪʝʨʦʥʫ) 

ʇʨʦʣʘʢʪʠʥ 
(ʣʘʢʪʦʪʨʦʧʥʠʡ 
ʛʦʨʤʦʥ) 

ʉʪʠʤʫʣʶʻ ʬʦʨʤʫʚʘʥʥʷ 
ʤʦʣʦʯʥʠʭ ʟʘʣʦʟ, 
ʟʘʙʝʟʧʝʯʫʻ ʣʘʢʪʦʛʝʥʝʟ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʷ 8.1 

1 2 3 

ʅʘʜʥʠʨ-

ʢʦʚʽ 

ʟʘʣʦʟʠ 

ʂʦʨʘ ɻʣʶʢʦʢʦʨʪʠʢʦʾʜʠ 

(ʢʦʨʪʠʟʦʣ) 

ʋ ʧʝʯʽʥʮʽ: ʩʪʠʤʫʣʶʶʪʴ 

ʩʠʥʪʝʟ ʛʣʶʢʦʟʠ ʽ 

ʢʣʽʢʦʛʝʥʫ. 

ʋ ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ 

ʪʢʘʥʠʥʘʭ: ʤʘʶʪʴ 

ʢʘʪʘʙʦʣʽʯʥʫ ʜʽʶ ʥʘ 

ʦʙʤʽʥ ʙʽʣʢʽʚ ʪʘ ʣʽʧʽʜʽʚ. 

ɿʘʙʝʟʧʝʯʫʶʪʴ 

ʘʜʘʧʪʘʮʽʶ ʦʨʛʘʥʽʟʤʫ ʟʘ 

ʧʨʦʣʦʥʛʦʚʘʥʦʛʦ ʩʪʨʝʩʫ 

ʄʽʥʝʨʘʣʦ-

ʢʦʨʪʠʢʦʾʜʠ 

(ʘʣʴʜʦʩʪʝʨʦʥ) 

ʇʽʜʩʠʣʶʶʪʴ 

ʨʝʘʙʩʦʨʙʮʽʶ ʥʘʪʨʽʶ ʪʘ 

ʚʠʚʝʜʝʥʥʷ ʢʘʣʽʶ 

ʥʠʨʢʘʤʠ 

ʄʦʟ-

ʢʦʚʠʡ 

ʰʘʨ 

ʂʘʪʝʭʦʣʘʤʽʥʠ 

(ʘʜʨʝʥʘʣʽʥ, 

ʥʦʨʘʜʨʝʥʘʣʽʥ) 

ɸʜʨʝʥʘʣʽʥ ʻ 

ʢʦʥʪʨʽʥʩʫʣʷʨʥʠʤ 

ʛʦʨʤʦʥʦʤ, ʟʙʽʣʴʰʫʻ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʛʣʶʢʦʟʠ 

ʚ ʢʨʦʚʽ, ʧʽʜʩʠʣʶʻ 

ʣʽʧʦʣʽʟ. ʅʦʨʘʜʨʝʥʘʣʽʥ 

ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ 

ʥʝʡʨʦʤʝʜʽʘʪʦʨʘ  

ʉʽʤô̫ ʥʠʢʠ 

(ʢʣʽʪʠʥʠ 

ʃʝʡʜʽʛʘ) 

ʊʝʩʪʦʩʪʝʨʦʥ ʄʘʻ ʧʦʪʫʞʥʠʡ 

ʘʥʘʙʦʣʽʯʥʠʡ ʝʬʝʢʪ ʥʘ 

ʚʝʩʴ ʦʨʛʘʥʽʟʤ, 

ʟʘʙʝʟʧʝʯʫʻ ʟʘʩʚʦʻʥʥʷ 

ʘʟʦʪʫ, ʨʝʛʫʣʶʻ ʩʪʘʪʝʚʫ 

ʬʫʥʢʮʽʶ ʯʦʣʦʚʽʢʽʚ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ.8.1 

1 2 3 

ʗʻʯʥʠʢʠ ɽʩʪʨʦʛʝʥʠ 

 

ɹʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʨʝʛʫʣʷʮʽʾ ʤʝʥʩʪʨʫʘʣʴ-

ʥʦʛʦ ʮʠʢʣʫ, ʚ ʧʝʨʽʦʜ 

ʩʪʘʪʝʚʦʛʦ ʜʦʟʨʽʚʘʥʥʷ 

ʤʘʶʪʴ ʘʥʘʙʦʣʽʯʥʫ ʜʽʶ, 

ʟʥʠʞʫʶʪʴ ʨʝʟʦʨʙʮʽʶ 

ʢʘʣʴʮʽʶ ʟ ʢʽʩʪʦʢ, 

ʩʪʠʤʫʣʶʶʪʴ ʩʠʥʪʝʟ 

ʘʥʪʠʘʪʝʨʦʛʝʥʥʠʭ ʣʽʧʦ-

ʧʨʦʪʝʾʥʽʚ, ʟʥʠʞʫʶʪʴ 

ʚʤʽʩʪ ʭʦʣʝʩʪʝʨʦʣʫ ʚ 

ʢʨʦʚʽ ʪʦʱʦ 

ʇʨʦʛʝʩʪʝʨʦʥ ɿʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʽ 

ʫʤʦʚʠ ʜʣʷ ʚʘʛʽʪʥʦʩʪʽ ʪʘ 

ʾʾ ʧʽʜʪʨʠʤʢʫ 

 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʦʨʜʠʥʘʮʽʾ ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʽʟʤʽ 

ʣʶʜʠʥʠ ʥʘʷʚʥʽ ʙʽʣʴʰʝ ʥʽʞ 150 ʛʦʨʤʦʥʽʚ ʪʘ ʽʥʰʠʭ 

ʙʽʦʨʝʛʫʣʷʪʦʨʽʚ. 

ɻʦʨʤʦʥʠ ʝʥʜʦʢʨʠʥʥʠʭ ʟʘʣʦʟ ʤʘʶʪʴ ʟʘʛʘʣʴʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʥʠʞʯʝ: 

1 ɼʠʩʪʘʥʪʥʽʩʪʴ ʜʽʾ ï ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʢʨʦʚôʁ  ʪʘ 

ʜʽʶʪʴ ʥʘ ʧʝʚʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʤʽʩʮʷ ʫʪʚʦʨʝʥʥʷ (ʝʥʜʦʢʨʠʥʥʠʡ 

ʝʬʝʢʪ). 

2 ʉʧʝʮʠʬʽʯʥʽʩʪʴ ʜʽʾ ï ʛʦʨʤʦʥ ʤʘʻ ʚʣʘʩʥʽ 

ʙʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ, ʷʢʽ ʻ ʫʥʽʢʘʣʴʥʠʤʠ. 

3 ɺʠʩʦʢʘ ʙʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ï ʟʘ ʥʠʟʴʢʦ ʾ

ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʦʨʤʦʥʽʚ ʫ ʢʨʦʚʽ (10ï6ï10ï12 ʄ ) ʚʦʥʠ ʤʘʶʪʴ 

ʧʦʪʫʞʥʽ ʤʝʪʘʙʦʣʽʯʥʽ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ. 

4 ɺʽʜʥʦʩʥʦ ʢʦʨʦʪʢʠʡ çʯʘʩ ʞʠʪʪʷè ï ʯʘʩ 

ʽʩʥʫʚʘʥʥʷ ʤʦʣʝʢʫʣ ʩʝʢʨʝʪʦʚʘʥʠʭ ʛʦʨʤʦʥʽʚ ʫ ʢʨʦʚʽ 

ʩʪʘʥʦʚʠʪʴ ʚʽʜ ʭʚʠʣʠʥ (ʽʥʩʫʣʽʥ) ʜʦ ʢʽʣʴʢʦʭ ʜʽʙ (ʪʠʨʦʢʩʠʥ). 
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ɻʦʨʤʦʥʠ ʩʠʥʪʝʟʫʶʪʴʩʷ, ʩʝʢʨʝʪʫʶʪʴʩʷ ʪʘ ʽʥʘʢʪʠʚʫʶʪʴʩʷ ʧʽʜ 

ʜʽʻʶ ʩʧʝʮʠʬʽʯʥʠʭ ʬʝʨʤʝʥʪʽʚ 

5 ʈʝʘʣʽʟʘʮʽʷ ʜʽʾ ʛʦʨʤʦʥʽʚ ʚ ʢʣʽʪʠʥʘʭ ʦʨʛʘʥʽʟʤʫ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʚʟʘʻʤʦʜʽʶ ʟ ʨʝʮʝʧʪʦʨʘʤʠ ï

ʩʧʝʮʠʬʽʯʥʠʤʠ ʙʽʣʢʦʚʠʤʠ ʤʦʣʝʢʫʣʘʤʠ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ 

ʧʣʘʟʤʘʪʠʯʥʽʡ ʤʝʤʙʨʘʥʽ ʘʙʦ ʚ ʩʝʨʝʜʠʥʽ (ʮʠʪʦʧʣʘʟʤʽ, ʷʜʨʽ) 

ʢʣʽʪʠʥʠ. 

ɼʣʷ ʢʦʞʥʦʛʦ ʛʦʨʤʦʥʫ ʚ ʪʢʘʥʠʥʘʭ ʦʨʛʘʥʽʟʤʫ ʥʘʷʚʥʽ 

ʩʧʝʮʠʬʽʯʥʽ ʨʝʮʝʧʪʦʨʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʣʠʰʝ ʟ ʮʠʤ 

ʛʦʨʤʦʥʦʤ.  

ʋ ʩʪʨʫʢʪʫʨʽ ʙʫʜʴ-ʷʢʦʛʦ ʨʝʮʝʧʪʦʨʘ ʻ ʜʚʽ ʜʽʣʷʥʢʠ: 

1) ʜʽʣʷʥʢʘ ʚʟʘʻʤʦʜʽʾ ʟ ʛʦʨʤʦʥʦʤ; 

2) ʜʽʣʷʥʢʘ ʧʝʨʝʜʘʯʽ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʩʠʛʥʘʣʫ. 

ʂʣʽʪʠʥʠ, ʚ ʷʢʠʭ ʻ ʨʝʮʝʧʪʦʨʠ, ʥʘʟʠʚʘʶʪʴ ʪʝʨʤʽʥʦʤ 

çʢʣʽʪʠʥʠ-ʤʽʰʝʥʽè ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʛʦʨʤʦʥʫ. 

ɯʩʥʫʶʪʴ ʝʥʜʦʢʨʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʨʦʟʚʠʪʦʢ ʷʢʠʭ 

ʧʦʚô̫ ʟʘʥʠʡ ʟ ʥʘʷʚʥʽʩʪʶ ʘʙʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʨʝʮʝʧʪʦʨʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2-ʛʦ ʪʠʧʫ.  

ɻʦʨʤʦʥʠ ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘ ʭʽʤʽʯʥʦʶ ʙʫʜʦʚʦʶ. 

ɺʠʜʽʣʷʶʪʴ ʯʦʪʠʨʠ ʛʨʫʧʠ: 

1) ʙʽʣʢʦʚʦ-ʧʝʧʪʠʜʥʽ ʛʦʨʤʦʥʠ (ʚʘʟʦʧʨʝʩʠʥ, 

ʦʢʩʠʪʦʮʠʥ, ʛʣʶʢʘʛʦʥ, ʽʥʩʫʣʽʥ, ʢʘʣʴʮʠʪʦʥʽʥ, 

ʬʦʣʽʢʫʣʦʩʪʠʤʫʣʶʚʘʣʴʥʠʡ ʛʦʨʤʦʥʠ, ʩʦʤʘʪʦʪʨʦʧʽʥ); 

2) ʛʦʨʤʦʥʠ ï ʧʦʭʽʜʥʽ ʘʤʽʥʦʢʠʩʣʦʪ (ʘʜʨʝʥʘʣʽʥ, 

ʪʠʨʦʢʩʠʥ, ʤʝʣʘʪʦʥʽʥ); 

3) ʩʪʝʨʦʾʜʥʽ ʛʦʨʤʦʥʠ ï ʧʦʭʽʜʥʽ ʭʦʣʝʩʪʝʨʦʣʫ 

(ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ, ʩʪʘʪʝʚʽ ʛʦʨʤʦʥʠ); 

4) ʙʽʦʨʝʛʫʣʷʪʦʨʠ ï ʧʦʭʽʜʥʽ ʘʨʘʭʽʜʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 

(ʪʢʘʥʠʥʥʽ ʛʦʨʤʦʥʠ ï ʧʨʦʩʪʘʛʣʘʥʜʠʥʠ, ʧʨʦʩʪʘʮʠʢʣʽʥ, 

ʪʨʦʤʙʦʢʩʘʥʠ, ʣʝʡʢʦʪʨʽʻʥʠ). 

 

ʈʝʛʫʣʷʮʽʷ ʩʝʢʨʝʮʽʾ ʛʦʨʤʦʥʽʚ 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʛʦʨʤʦʥʽʚ ʚ ʢʨʦʚʽ ʟʤʽʥʶʻʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʦʨʛʘʥʽʟʤʫ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 
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ʬʽʟʽʦʣʦʛʽʯʥʦ ʥʦʨʤʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʦʨʤʦʥʽʚ ʽʩʥʫʶʪʴ 

ʤʝʭʘʥʽʟʤʠ ʨʝʛʫʣʷʮʽʾ ʩʠʥʪʝʟʫ ʽ ʩʝʢʨʝʮʽʾ ʚ ʤʝʞʘʭ 

ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤʠ (ʤʝʭʘʥʽʟʤʠ ʩʘʤʦʨʝʛʫʣʷʮʽʾ). 

ʇʦʨʫʰʝʥʥʷ ʮʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʛʽʧʝʨ- ʘʙʦ ʛʽʧʦʧʨʦʜʫʢʮʽʾ ʛʦʨʤʦʥʽʚ ʪʘ ʨʦʟʚʠʪʢʫ ʚʘʞʢʦʾ 

ʢʣʽʥʽʯʥʦʾ ʩʠʤʧʪʦʤʘʪʠʢʠ. ʇʨʠʢʣʘʜʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʪʘʢʽ 

ʝʥʜʦʢʨʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, ʛʽʧʝʨʪʠʨʝʦʟ, 

ʭʚʦʨʦʙʘ ɯʮʝʥʢʦ ï ʂʫʰʠʥʛʘ, ʘʢʨʦʤʝʛʘʣʽʷ ʪʘ ʽʥʰʽ. 

ɽʥʜʦʢʨʠʥʥʘ ʩʠʩʪʝʤʘ ʧʦʩʪʽʡʥʦ ʢʦʥʪʨʦʣʶʻ 

ç̔ ʥʬʦʨʤʘʮʽʶè ʧʨʦ ʢʦʥʮʝʥʪʨʘʮʽʶ ʛʦʨʤʦʥʽʚ ʚ ʢʨʦʚʽ ʪʘ 

ʧʽʜʪʨʠʤʫʻ ʥʝʦʙʭʽʜʥʠʡ ʙʘʣʘʥʩ.  

ɯʩʥʫʻ ʜʚʘ ʤʝʭʘʥʽʟʤʠ ʨʝʛʫʣʷʮʽʾ ʩʝʢʨʝʮʽʾ ʛʦʨʤʦʥʽʚ, ʱʦ 

ʬʫʥʢʮʽʦʥʫʶʪʴ ʟʘ ʧʨʠʥʮʠʧʦʤ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ: 

1) ʟʘ ʧʨʠʥʮʠʧʦʤ ʥʝʛʘʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ; 

2) ʟʘ ʧʨʠʥʮʠʧʦʤ ʧʦʟʠʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ. 

ʇʨʠʥʮʠʧ ʥʝʛʘʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ ʫ 

ʨʝʛʫʣʷʮʽʾ ʩʝʢʨʝʮʽʾ ʛʦʨʤʦʥʽʚ 

ɽʥʜʦʢʨʠʥʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʽʻʨʘʨʭʽʯʥʫ ʦʨʛʘʥʽʟʘʮʽʶ 

(çʢʝʨʽʚʥʠʢ-ʧʽʜʣʝʛʣʠʡè), ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʩʢʦʦʨʜʠʥʦʚʘʥʫ 

ʨʝʛʫʣʷʮʽʶ ʩʠʥʪʝʟʫ ʽ ʩʝʢʨʝʮʽʾ ʛʦʨʤʦʥʽʚ. 

ʂʝʨʫʚʘʣʴʥʠʤ ʪʘ ʢʦʦʨʜʠʥʫʚʘʣʴʥʠʤ ʮʝʥʪʨʦʤ ʫʩʽʻʾ 

ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤʠ ʻ ʛʽʧʦʪʘʣʘʤʫʩ. ɺʽʥ ʘʥʘʣʽʟʫʻ ʩʠʛʥʘʣʠ ʟ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʫ ʚʽʜʧʦʚʽʜʴ ʚʠʨʦʙʣʷʻ ʣʽʙʝʨʠʥʠ 

(ʨʠʣʽʟʠʥʛ-ʛʦʨʤʦʥʠ) ʪʘ ʩʪʘʪʠʥʠ. ɿʘʟʥʘʯʝʥʽ ʛʦʨʤʦʥʠ 

ʥʘʜʭʦʜʷʪʴ ʚ ʘʜʝʥʦʛʽʧʦʬʽʟ ʪʘ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʝʢʨʝʮʽʶ 

ʚʽʜʧʦʚʽʜʥʠʭ ʪʨʦʧʥʠʭ ʛʦʨʤʦʥʽʚ ʛʽʧʦʬʽʟʘ (ʪʨʦʧʽʥʽʚ). 

ʃ̔ʙʝʨʠʥʠ ʩʪʠʤʫʣʶʶʪʴ ʩʠʥʪʝʟ ʪʨʦʧʥʠʭ ʛʦʨʤʦʥʽʚ ʛʽʧʦʬʽʟʘ. 

ʊʨʦʧʽʥʠ ʩʪʠʤʫʣʶʶʪʴ ʨʦʙʦʪʫ ʧʝʨʠʬʝʨʠʯʥʠʭ ʝʥʜʦʢʨʠʥʥʠʭ 

ʟʘʣʦʟ ʪʘ ʧʽʜʚʠʱʫʶʪʴ ʩʝʢʨʝʮʽʶ ʩʧʝʮʠʬʽʯʥʠʭ ʛʦʨʤʦʥʽʚ ʫ 

ʢʨʦʚ. ɿʘ ʟʙʽʣʴʰʝʥʥ ̫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʠʭ ʛʦʨʤʦʥʽʚ ʫ ʢʨʦʚʽ 

ʚʢʣʶʯʘʻʪʴʩʷ ʧʨʠʥʮʠʧ ʥʝʛʘʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ, ʘ 

ʩʘʤʝ: ʛʦʨʤʦʥʠ ʧʝʨʠʬʝʨʠʯʥʠʭ ʟʘʣʦʟ ʽʥʛʽʙʫʶʪʴ ʫʪʚʦʨʝʥʥʷ ʪʘ 

ʩʝʢʨʝʮʽʶ ʣʽʙʝʨʠʥʽʚ ʫ ʛʽʧʦʪʘʣʘʤʫʩʽ ʪʘ ʪʨʦʧʥʠʭ ʛʦʨʤʦʥʽʚ ʫ 

ʛʽʧʦʬʽʟʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʩʪʫʧʦʚʦ ʛʘʣʴʤʫʻʪʴʩʷ ʨʦʙʦʪʘ 
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ʧʝʨʠʬʝʨʠʯʥʠʭ ʝʥʜʦʢʨʠʥʥʠʭ ʟʘʣʦʟ ʽ ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʦʨʤʦʥʽʚ 

ʫ ʢʨʦʚʽ ʟʥʠʞʫʻʪʴʩʷ ʜʦ ʬʽʟʽʦʣʦʛʽʯʥʦ ʥʦʨʤʘʣʴʥʦʾ.  

ʉʭʝʤʘ ʨʝʛʫʣʷʮʽʾ ʩʝʢʨʝʮʽʾ ʛʦʨʤʦʥʽʚ ʱʠʪʦʧʦʜʽʙʥʦʾ 

ʟʘʣʦʟʠ ʊ3 ʽ ʊ4 ʟʘ ʤʝʭʘʥʽʟʤʦʤ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ ʥʘʚʝʜʝʥʘ 

ʥʘ ʨʠʩʫʥʢʫ 8.1. 

ʇʝʪʣʷ ʥʝʛʘʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ ʬʦʨʤʫʻʪʴʩʷ 

ʟʘ ʚʟʘʻʤʦʜʽʾ ʛʦʨʤʦʥʽʚ ʪʨʴʦʭ ʨʽʚʥʽʚ: 

ï ʪʠʨʦʣʽʙʝʨʠʥʫ ï ʛʽʧʦʪʘʣʘʤʫʩ; 

ï ʪʠʨʝʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʫ (ʊʊɻ) ï ʛʽʧʦʬʽʟ; 

ï ʪʠʨʦʢʩʠʥʫ (ʊ4) ʪʘ ʪʨʠʡʦʜʪʠʨʦʥʽʥʫ (ʊ3) ï 

ʱʠʪʦʧʦʜʽʙʥʘ ʟʘʣʦʟʘ. 

 

 

ʈʠʩʫʥʦʢ 8.1 ï ʉʭʝʤʘ ʨʝʛʫʣʷʮʽʾ ʩʠʥʪʝʟʫ ʽ ʩʝʢʨʝʮʽʾ ʛʦʨʤʦʥʽʚ 

ʟʘ ʧʨʠʥʮʠʧʦʤ ʥʝʛʘʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ 
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ʋ ʨʘʟʽ ʟʙʽʣʴʰʝʥʥ ̫ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʢʨʦʚʽ ʛʦʨʤʦʥʠ ʊ4 ʽ 

ʊ3 ʧʨʠʛʥʽʯʫʶʪʴ ʩʚʽʡ ʩʠʥʪʝʟ ʛʘʣʴʤʫʚʘʥʥʷʤ ʩʝʢʨʝʮʽʾ ʊʊɻ (ʚ 

ʛʽʧʦʬʽʟʽ) ʪʘ ʪʠʨʦʣʽʙʝʨʠʥʫ (ʚ ʛʽʧʦʪʘʣʘʤʫʩʽ). ɿʘ ʟʥʠʞʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʊ3 ʽ ʊ4 ʚ ʢʨʦʚʽ ʮʝ ʛʘʣʴʤʫʚʘʥʥʷ ʟʥʽʤʘʻʪʴʩʷ ʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʩʝʢʨʝʮʽʾ ʊʊɻ ʪʘ ʪʠʨʦʣʽʙʝʨʠʥʫ. 

ʇʨʠʥʮʠʧ ʧʦʟʠʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ                        

ʚ ʨʝʛʫʣʷʮʽʾ ʩʝʢʨʝʮʽʾ ʛʦʨʤʦʥʽʚ  

ʄʝʭʘʥʽʟʤ ʨʝʛʫʣʷʮʽʾ ʩʝʢʨʝʮʽʾ ʛʦʨʤʦʥʽʚ ʟʘ ʮʠʤ 

ʧʨʠʥʮʠʧʦʤ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʡ ʷʢ ʚʠʢʣʶʯʥʦ ʟʘ 

ʚʟʘʻʤʦʜʽʾ ʛʦʨʤʦʥʽʚ ʨʽʟʥʠʭ ʝʥʜʦʢʨʠʥʥʠʭ ʟʘʣʦʟ, ʪʘʢ ʽ 

ʚʽʜʙʫʚʘʪʠʩʷ ʟʘ ʫʯʘʩʪ ̔ʤʝʪʘʙʦʣʽʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ʛʣʶʢʦʟʠ). 

ʅʘ ʨʠʩʫʥʢʫ 8.2 ʟʦʙʨʘʞʝʥʘ ʩʪʠʤʫʣʷʮʽʷ ʩʝʢʨʝʮʽʾ 

ʛʦʥʘʜʦʣʽʙʝʨʠʥʫ ʧʽʜ ʜʽʻʶ ʝʩʪʨʘʜʽʦʣʫ, ʷʢʠʡ ʩʠʥʪʝʟʫʻʪʴʩʷ 

ʬʦʣʽʢʫʣʦʤ.  

 

ʈʠʩʫʥʦʢ 8.2 ï ʉʭʝʤʘ ʨʝʛʫʣʷʮʽʾ ʩʠʥʪʝʟʫ ʪʘ ʩʝʢʨʝʮʽʾ ʛʦʨʤʦʥʽʚ 

ʟʘ ʧʨʠʥʮʠʧʦʤ ʧʦʟʠʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ 
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ɻʦʥʘʜʦʣʽʙʝʨʠʥ ʟʽ ʩʚʦʛʦ ʙʦʢʫ ʩʪʠʤʫʣʶʻ ʫʪʚʦʨʝʥʥʷ 

ʬʦʣʽʢʫʣʦʩʪʠʤʫʣʶʚʘʣʴʥʦʛʦ ʛʦʨʤʦʥʫ (ʌʉɻ) ʫ ʛʽʧʦʬʽʟʽ. ʌʉɻ 

ʩʧʨʠʷʻ ʜʦʟʨʽʚʘʥʥʶ ʜʦʤʽʥʘʥʪʥʦʛʦ ʬʦʣʽʢʫʣʘ. ʈʝʘʣʽʟʘʮʽʷ ʪʘʢʦʾ 

ʝʥʜʦʢʨʠʥʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʝʨʰʫ ʬʘʟʫ 

ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ (ʬʦʣʽʢʫʣʷʨʥʫ). 

ʋ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʫ ʧʦʟʠʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ 

ʟʚô̫ ʟʢʫ ʤʦʞʫʪʴ ʙʨʘʪʠ ʫʯʘʩʪʴ ʜʝʷʢʽ ʤʝʪʘʙʦʣʽʪʠ, ʥʘʧʨʠʢʣʘʜ 

ʛʣʶʢʦʟʘ (ʨʠʩ. 8.3). ʂʦʥʮʝʥʪʨʘʮʽʷ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʚʧʣʠʚʘʻ 

ʥʘ ʩʝʢʨʝʮʽʶ ʽʥʩʫʣʽʥʫ ʚ ʧʽʜʰʣʫʥʢʦʚʽʡ ʟʘʣʦʟʽ. ɿʙʽʣʴʰʝʥʥʷ 

ʚʤʽʩʪʫ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʧʽʩʣʷ ʧʨʠʡʤʘʥʥʷ ʾʞʽ ʩʪʠʤʫʣʶʻ 

ʩʠʥʪʝʟ ʽ ʩʝʢʨʝʮʽʶ ʽʥʩʫʣʽʥʫ. ɿ ̔ʩʚʦʛʦ ʙʦʢʫ ʽʥʩʫʣʽʥ ʟʥʠʞʫʻ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʛʣʶʢʦʟʠ. ɿʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʠʛʥʽʯʝʥʥʷ ʩʝʢʨʝʮʽʾ ʽʥʩʫʣʽʥʫ 

ʧʽʜʰʣʫʥʢʦʚʦʶ ʟʘʣʦʟʦʶ. 

 

ʈʠʩʫʥʦʢ 8.3 ï ʉʭʝʤʘ ʨʝʛʫʣʷʮʽʾ ʩʝʢʨʝʮʽʾ ʽʥʩʫʣʽʥʫ  

ʟʘ ʧʨʠʥʮʠʧʦʤ ʧʦʟʠʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ 

 

8.2 ʄʦʣʝʢʫʣʷʨʥʦ-ʢʣʽʪʠʥʥʽ ʤʝʭʘʥʽʟʤʠ ʜʽʾ ʛʦʨʤʦʥʽʚ 

 

ɿʘʣʝʞʥʦ ʚʽʜ ʭʽʤʽʯʥʦʾ ʧʨʠʨʦʜʠ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʛʦʨʤʦʥʠ ʤʦʞʫʪʴ ʜʽʷʪʠ ʥʘ ʢʣʽʪʠʥʠ-ʤʽʰʝʥʽ ʟʘ ʦʜʥʠʤ ʟ̔ ʜʚʦʭ 

ʤʝʭʘʥʽʟʤʽʚ, ʘ ʩʘʤʝ:  

1) ʧʦʟʘʢʣʽʪʠʥʥʠʤ (ʤʝʤʙʨʘʥʥʦ-ʮʠʪʦʟʦʣʴʥʠʤ); 
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2) ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʤ (ʮʠʪʦʟʦʣʴʥʠʤ). 

ʄʝʤʙʨʘʥʥʦ-ʮʠʪʦʟʦʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʜʽʾ 

ɿʘ ʮʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʽʶʪʴ ʙʽʣʢʦʚʦ-ʧʝʧʪʠʜʥʽ ʛʦʨʤʦʥʠ 

ʽ ʧʦʭʽʜʥ ̔ʘʤʽʥʦʢʠʩʣʦʪʠ ʪʠʨʦʟʠʥ ï ʢʘʪʝʭʦʣʘʤʽʥʠ (ʘʜʨʝʥʘʣʽʥ 

ʪʘ ʥʦʨʘʜʨʝʥʘʣʽʥ).  

ɼʣʷ ʮʠʭ ʛʦʨʤʦʥʽʚ ʨʝʮʝʧʪʦʨʠ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ 

ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥʠ. ʇʽʩʣʷ ʟʚô̫ ʟʫʚʘʥʥʷ ʛʦʨʤʦʥʫ ʟ ʨʝʮʝʧʪʦʨʦʤ 

ʚ ʢʣʽʪʠʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʠʥʪʝʟ ʩʧʝʮʠʬʽʯʥʠʭ ʤʦʣʝʢʫʣ, ʷʢʽ 

ʥʘʟʠʚʘʶʪʴ ʚʪʦʨʠʥʥʠʤʠ ʧʦʩʝʨʝʜʥʠʢʘʤʠ (ʤʝʩʝʥʜʞʝʨʘʤʠ). 

ɼʦ ʚʪʦʨʠʥʥʠʭ ʧʦʩʝʨʝʜʥʠʢʘʤʠ ʜʽʾ ʛʦʨʤʦʥʽʚ ʥʘʣʝʞʘʪʴ 

ʮɸʄʌ ʪʘ ʮɻʄʌ (ʮʠʢʣʽʯʥʽ ʥʫʢʣʝʦʪʠʜʠ), ɯʊʌ 

(ʽʥʦʟʠʪʦʣʪʨʠʬʦʩʬʘʪ), ɼɸɻ (ʜʘ̔ʮʠʣʛʣʽʮʝʨʦʣ), ʽʦʥʠ ʉʘ2+. 

ʋ ʪʘʙʣʠʮʽ 8.2 ʥʘʚʝʜʝʥʽ ʧʨʠʢʣʘʜʠ 

ʛʦʨʤʦʥʽʚ / ʙʽʦʨʝʛʫʣʷʪʦʨʽʚ ʽ ʤʝʩʝʥʜʞʝʨʽʚ ʜʣʷ ʥʠʭ. 

 

ʊʘʙʣʠʮʷ 8.2 ï ɺʪʦʨʠʥʽ ʧʦʩʝʨʝʜʥʠʢʠ ʜʽʾ ʛʦʨʤʦʥʽʚ 

ˉ 

ʧʦʨ. 

ɺʪʦʨʠʥʥʠʡ 

ʧʦʩʝʨʝʜʥʠʢ 
ʇʨʠʢʣʘʜ ʙʽʦʨʝʛʫʣʷʪʦʨʽʚ 

1 ʮɸʄʌ 
ɻʣʶʢʘʛʦʥ, ʊʊɻ, ʪʠʨʦʣʽʙʝʨʠʥ, 

ʚʘʟʦʧʨʝʩʠʥ ʪʘ ʽʥʰʽ 

2 ʮɻʄʌ 
ɸʮʝʪʠʣʭʦʣʽʥ, ʩʝʨʦʪʦʥʽʥ, 

ʙʨʘʜʠʢʽʥʽʥ 

3 ɯʊʌ, ɼɸɻ, ʉʘ2+ ɻʘʩʪʨʠʥ, ʘʥʛʽʦʪʝʥʟʠʥ ɯɯ, 

ʧʘʨʘʪʛʦʨʤʦʥ, ʣʝʡʢʦʪʨʽʻʥʠ 

 

ʮɸʄʌ ʷʢ ʚʪʦʨʠʥʥʠʡ ʧʦʩʝʨʝʜʥʠʢ ʜʽʾ ʛʦʨʤʦʥʽʚ 

ʉʭʝʤʘ ʥʘ ʨʠʩʫʥʢʫ 8.4 ʽʣʶʩʪʨʫʻ ʤʝʭʘʥʽʟʤ ʜʽʾ ʛʦʨʤʦʥʫ 

ʟʘ ʫʯʘʩʪʽ ʮɸʄʌ (ʘʜʝʥʽʣʘʪʮʠʢʣʘʟʥʘ ʩʠʩʪʝʤʘ). ɻʦʨʤʦʥ (ɻ) 

ʟʚô̫ ʟʫʻʪʴʩʷ ʟ ʨʝʮʝʧʪʦʨʦʤ (ʈ), ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ 

ʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ. ɼʘʣʽ ʯʝʨʝʟ ʩʧʝʮʽʘʣʴʥʠʡ ʙʽʣʦʢ-

ʪʨʘʥʩʜʫʢʪʦʨ (Gs-ʙʽʣʦʢ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʘʮʽʷ ʬʝʨʤʝʥʪʫ 

ʘʜʝʥʽʣʘʪʮʠʢʣʘʟʠ (ɸɼʎ). ʋ ʮʠʪʦʟʦʣʽ ʘʜʝʥʽʣʘʪʮʠʢʣʘʟʘ 
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ʩʠʥʪʝʟʫʻ ʮɸʄʌ ʽʟ ɸʊʌ. ʉʠʥʪʝʟʦʚʘʥʘ ʮɸʄʌ ʘʢʪʠʚʫʻ 

ʧʨʦʪʝʾʥʢʽʥʘʟʫ ɸ (ʇʂɸ). ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʯʦʪʠʨʠ 

ʤʦʣʝʢʫʣʠ ʮɸʄʌ. ɺ ʘʢʪʠʚʦʚʘʥʦʤʫ ʩʪʘʥʽ ʇʂɸ ʬʦʩʬʦʨʠʣʶʻ 

ʙʽʣʢʠ-ʬʝʨʤʝʥʪʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʾʭ ʘʢʪʠʚʥʦʩʪʽ ʪʘ 

ʨʦʟʚʠʪʢʫ ʧʝʚʥʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʅʘʧʨʠʢʣʘʜ, ʟʘ ʜʽʾ 

ʘʜʨʝʥʘʣʽʥʫ ʯʝʨʝʟ ʘʜʝʥʽʣʘʪʮʠʢʣʘʟʥʫ ʩʠʩʪʝʤʫ ʩʪʠʤʫʣʶʻʪʴʩʷ 

ʨʦʟʱʝʧʣʝʥʥʷ ʛʣʽʢʦʛʝʥʫ ʚ ʧʝʯʽʥʮʽ ʪʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʩʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ. 

 

 

ʈʠʩʫʥʦʢ 8.4 ï ʉʭʝʤʘ ʨʝʘʣʽʟʘʮʽʾ ʜʽʾ ʮɸʄʌ ʷʢ ʚʪʦʨʠʥʥʦʛʦ 

ʧʦʩʝʨʝʜʥʠʢʘ 

 

ɯʊʌ, ɼɸɻ, ʉʘ2+ ʷʢ ʚʪʦʨʠʥʥʽ ʧʦʩʝʨʝʜʥʠʢʠ 

ʉʭʝʤʘ ʥʘ ʨʠʩʫʥʢʫ 8.5 ʽʣʶʩʪʨʫʻ ʤʝʭʘʥʽʟʤ ʜʽʾ ʛʦʤʦʥʽʚ 

ʯʝʨʝʟ ʚʪʦʨʠʥʥʽ ʧʦʩʝʨʝʜʥʠʢʠ ɯʊʌ, ɼɸɻ, ʉʘ2+. ʇʽʩʣʷ 

ʟʚô̫ ʟʫʚʘʥʥʷ ʛʦʨʤʦʥʫ ʟ ʨʝʮʝʧʪʦʨʦʤ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥʠ 

ʯʝʨʝʟ Gq-ʙʽʣʦʢ ʘʢʪʠʚʫʻʪʴʩʷ ʬʦʩʬʦʣʽʧʘʟʘ ʉ. ʎʝʡ ʬʝʨʤʝʥʪ 

ʨʦʟʱʝʧʣʶʻ ʬʦʩʬʘʪʠʜʠʣʽʥʦʟʠʪʦʣ-4,5-ʜʠʬʦʩʬʘʪ (ʌɯ-4,5-ɼʌ) 

ʥʘ ʽʥʦʟʠʪʦʣʪʨʠʬʦʩʬʘʪ (ɯʊʌ) ʪʘ ʜʘ̔ʮʠʣʛʣʽʮʝʨʦʣ (ɼɸɻ). ɯʊʌ 
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ʩʪʠʤʫʣʶʻ ʚʠʭʽʜ ʢʘʣʴʮʽʶ ʟ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʘ 

(ɽʇʈ). ʂʘʣʴʮʽʡ ʟʚô̫ ʟʫʻʪʴʩʷ ʟ ʙʽʣʢʦʤ ʢʘʣʴʤʦʜʫʣʽʥʦʤ. 

ʂʦʤʧʣʝʢʩ ʂʘʣʴʮʽʡ-ʢʘʣʴʤʦʜʫʣʽʥ ʘʢʪʠʚʫʻ ʉʘ-ʢʘʣʴʤʦʜʫʣʽʥ 

ʟʘʣʝʞʥʫ ʧʨʦʪʝʾʥʢʽʥʘʟʫ (ʇʂ), ʷʢʘ ʬʦʩʬʦʨʠʣʶʻ ʙʽʣʢʠ-

ʬʝʨʤʝʥʪʠ. ɿʤʽʥʘ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʝʚʥʦʾ ʢʣʽʪʠʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɯʥʰʠʡ ʚʪʦʨʠʥʥʠʡ ʧʦʩʝʨʝʜʥʠʢ 

ɼɸɻ ʘʢʪʠʚʫʻ ʧʨʦʪʝʾʥʢʽʥʘʟʫ ʉ (ʇʂ ʉ). ʇʂ ʉ ʪʘʢʦʞ 

ʬʦʩʬʦʨʠʣʶʻ ʙʽʣʢʠ-ʬʝʨʤʝʥʪʠ ʪʘ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʣʽʪʠʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ. 

 

 
ʈʠʩʫʥʦʢ 8.5 ï ʉʭʝʤʘ ʨʝʘʣʽʟʘʮʽʾ ʜʽʾ ɯʊʌ, ɼɸɻ ʪʘ ʽʦʥʽʚ ʉʘ2+ 

ʷʢ ʚʪʦʨʠʥʥʠʭ ʧʦʩʝʨʝʜʥʠʢʽʚ:  

ʌɯ-4,5-ɼʌ ï ʬʦʩʬʘʪʠʜʠʣʽʥʦʟʠʪʦʣ-4,5-ʜʠʬʦʩʬʘʪ;  

ɯʊʌ ï ʽʥʦʟʠʪʦʣʪʨʠʬʦʩʬʘʪ; ɼɸɻ ï ʜ̔ʘʮʠʣʛʣʽʮʝʨʦʣ;  

ʇʂ ʉ ï ʧʨʦʪʝʾʥʢʽʥʘʟʘ ʉ; ʇʂ ï ʧʨʦʪʝʾʥʢʽʥʘʟʘ 
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ʎʠʪʦʟʦʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʜʽʾ 

ʉʭʝʤʘ ʥʘ ʨʠʩʫʥʢʫ 8.6 ʽʣʶʩʪʨʫʻ ʤʝʭʘʥʽʟʤ ʜʽʾ 

ʩʪʝʨʦʾʜʥʠʭ ʪʘ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ. 

 

 
ʈʠʩʫʥʦʢ 8.6 ï ʉʭʝʤʘ ʮʠʪʦʟʦʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʜʽʾ ʛʦʨʤʦʥʽʚ 

 

ɿʘ ʮʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʽʶʪʴ ʛʦʨʤʦʥʠ, ʷʢʽ ʟʜʘʪʥʽ 

ʧʨʦʭʦʜʠʪʠ ʩʢʨʽʟʴ ʧʣʘʟʤʘʪʠʯʥʫ ʤʝʤʙʨʘʥʫ ʢʣʽʪʠʥʠ. 

ʉʪʝʨʦʾʜʥʽ ʛʦʨʤʦʥʠ ʟʚô̫ ʟʫʶʪʴʩʷ ʟ ʨʝʮʝʧʪʦʨʘʤʠ ʚ ʮʠʪʦʟʦʣʽ. 

ɼʣʷ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ (ʊ3 ʻ ʘʢʪʠʚʥʠʤ ʛʦʨʤʦʥʦʤ) ʫ 

ʢʣʽʪʠʥʘʭ ʥʘʷʚʥʽ ʷʜʝʨʥʽ ʨʝʮʝʧʪʦʨʠ. ʇʽʩʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 



 

208 

 

ʛʦʨʤʦʥʫ ʚ ʢʣʽʪʠʥʫ ʡ ʫʪʚʦʨʝʥʥ̫ ʛʦʨʤʦʥʦʨʝʮʝʧʪʦʨʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʡʦʛʦ ʟʚô̫ ʟʫʚʘʥʥʷ ʟ ̔ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʩʘʡʪʘʤʠ ʤʦʣʝʢʫʣʠ ɼʅʂ. ʇʽʩʣʷ ʮʴʦʛʦ ʟʤʽʥʶʻʪʴʩʷ ʝʢʩʧʨʝʩʽʷ 

ʛʝʥʽʚ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʠʥʪʝʟ ʙʽʣʢʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʧʝʚʥʫ 

ʢʣʽʪʠʥʥʫ ʚʽʜʧʦʚʽʜʴ.  

ʅʘʧʨʠʢʣʘʜ, ʟʘ ʜʽʾ ʘʣʴʜʦʩʪʝʨʦʥʫ (ʦʩʥʦʚʥʠʡ 

ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʩʠʣʝʥʥʷ ʩʠʥʪʝʟʫ 

ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʤʙʨʘʥʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʙʽʣʢʽʚ ʜʣʷ Na+, ʱʦ 

ʟʽ ʩʚʦʛʦ ʙʦʢʫ ʩʪʠʤʫʣʶʻ ʨʝʘʙʩʦʨʙʮʽʶ Na+  ʚ ʥʠʨʢʘʭ. 

ʈʦʟʚʠʪʦʢ ʤʝʪʘʙʦʣʽʯʥʠʭ ʝʬʝʢʪʽʚ ʛʦʨʤʦʥʽʚ, ʜʣʷ ʷʢʠʭ 

ʭʘʨʘʢʪʝʨʥʠʡ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʡ ʤʝʭʘʥʽʟʤ ʜʽʾ, 

ʚʜ̔ʙʫʚʘʻʪʴʩʷ ʽ ʧʨʠʧʠʥʷʻʪʴʩʷ ʧʦʚʽʣʴʥʦ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʛʦʨʤʦʥʘʣʴʥʦʾ ʜʽʾ ʧʦʪʨʽʙʥʦ ʟʥʘʯʥʦ ʙʽʣʴʰʦʛʦ ʯʘʩʫ, ʥʽʞ ʟʘ 

ʤʝʤʙʨʘʥʥʦ-ʮʠʪʦʟʦʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ.  
 

ɻʦʨʤʦʥʠ ʛʽʧʦʪʘʣʘʤʫʩʘ ʪʘ ʛʽʧʦʬʽʟʘ 

ɻʽʧʦʪʘʣʘʤʽʯʥʽ ʛʦʨʤʦʥʠ 

ɻʽʧʦʪʘʣʘʤʫʩ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʢʦʦʨʜʠʥʘʮʽʶ ʨʦʙʦʪʠ ʚʩʽʻʾ 

ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤʠ. ɺʽʥ ʪʨʘʥʩʬʦʨʤʫʻ ʽʥʬʦʨʤʘʮʽʶ ʟ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʨʝʛʫʣʶʻ ʩʝʢʨʝʮʽʶ ʽ ʩʠʥʪʝʟ ʛʦʨʤʦʥʽʚ 

ʘʜʝʥʦʛʽʧʦʬʽʟʘ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʙʦʪʫ ʧʝʨʠʬʝʨʠʯʥʠʭ 

ʝʥʜʦʢʨʠʥʥʠʭ ʟʘʣʦʟ. ʊʘʢʠʤ ʯʠʥʦʤ, ʛʽʧʦʪʘʣʘʤʫʩ ʟʘʙʝʟʧʝʯʫʻ 

ʩʢʦʦʨʜʠʥʦʚʘʥʫ ʚʟʘʻʤʦʜʽʶ ʥʝʨʚʦʚʦʾ ʪʘ ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤ. 

ɻʽʧʦʪʘʣʘʤʫʩʦʤ ʩʝʢʨʝʪʫʶʪʴʩʷ ʣʽʙʝʨʠʥʠ ʪʘ ʩʪʘʪʠʥʠ. 

1 ʃʽʙʝʨʠʥʠ ï ʩʪʠʤʫʣʶʶʪʴ ʩʠʥʪʝʟ ʽ ʩʝʢʨʝʮʽʶ 

ʛʽʧʦʬʽʟʘʨʥʠʭ ʛʦʨʤʦʥʽʚ. 

2 ʉʪʘʪʠʥʠ ï ʛʘʣʴʤʫʶʪʴ ʩʠʥʪʝʟ ʽ ʩʝʢʨʝʮʽʶ 

ʛʦʨʤʦʥʽʚ ʛʽʧʦʬʽʟʘ. 

 

ʃʽʙʝʨʠʥʠ: 

1) ʢʦʨʪʠʢʦʣʽʙʝʨʠʥ ï ʮʝ ʧʝʧʪʠʜ, ʷʢʠʡ ʚʠʢʣʠʢʘʻ 

ʧʽʜʩʠʣʝʥʥʷ ʩʠʥʪʝʟʫ ʽ ʩʝʢʨʝʮʽ:ʾ  

ï ʘʜʨʝʥʦʢʦʪʨʠʢʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʫ (ɸʂʊɻ); 
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ï ɓ-ʝʥʜʦʨʬʽʥʫ; 

ï ʣʽʧʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʫ; 

ï ʤʝʣʘʥʦʮʠʪʩʪʠʤʫʣʶʚʘʣʴʥʦʛʦ ʛʦʨʤʦʥʫ; 

2) ʪʠʨʦʣʽʙʝʨʠʥ ï ʧʝʧʪʠʜʥʠʡ ʛʦʨʤʦʥ, ʷʢʠʡ ʩʪʠʤʫʣʶʻ 

ʩʝʢʨʝʮʽʶ ʪʠʨʝʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʫ (ʊʊɻ). ɺʽʥ ʪʘʢʦʞ 

ʨʝʛʫʣʶʻ ʚʠʚʽʣʴʥʝʥʥʷ ʧʨʦʣʘʢʪʠʥʫ, ʚʘʟʦʧʨʝʩʠʥʫ, ʛʦʨʤʦʥʫ 

ʨʦʩʪʫ (ʉʊɻ), ʢʦʨʪʠʢʦʪʨʦʧʽʥʫ, ʩʦʤʘʪʦʩʪʘʪʠʥʫ;  

3) ʛʦʥʘʜʦʣʽʙʝʨʠʥ ï ʮʝ ʧʝʧʪʠʜʥʠʡ ʛʦʨʤʦʥ, ʷʢʠʡ 

ʩʪʠʤʫʣʶʻ ʩʝʢʨʝʮʽʶ ʚ ʢʨʦʚ ʛʦʥʘʜʦʪʨʦʧʽʥʽʚ ï 

ʣʶʪʝʾʥʽʟʫʚʘʣʴʥʦʛʦ ʽ ʬʦʣʽʢʫʣʦʩʪʠʤʫʣʶʚʘʣʴʥʦʛʦ ʛʦʨʤʦʥʽʚ (ʚ 

ʙʽʣʴʰʽʡ ʤʽʨʘ ʚʧʣʠʚʘʻ ʥʘ ʩʝʢʨʝʮʽʶ ʧʝʨʰʦʛʦ). ʎʝʡ ʛʦʨʤʦʥ 

ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʨʝʛʫʣʷʮʽʾ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ 

ʯʦʣʦʚʽʢʽʚ (ʩʪʠʤʫʣʶʻ ʩʧʝʨʤʘʪʦʛʝʥʝʟ) ʽ ʞʽʥʦʢ (ʩʧʨʠʷʻ 

ʜʦʟʨʽʚʘʥʥʶ ʬʦʣʽʢʫʣʽʚ ʪʘ ʽʥʜʫʢʫʻ ʦʚʫʣʷʮʽʶ); 

4) ʩʦʤʘʪʦʣʙ̔ʝʨʠʥ ï ʧʝʧʪʠʜʥʠʡ ʛʦʨʤʦʥ, ʷʢʠʡ 

ʩʪʠʤʫʣʶʻ ʩʝʢʨʝʮʽʶ ʩʦʤʘʪʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʫ (ʉʊɻ, ʛʦʨʤʦʥ 

ʨʦʩʪʫ); 

5) ʧʨʦʣʘʢʪʦʣʽʙʝʨʠʥ ï ʩʪʠʤʫʣʶʻ ʩʝʢʨʝʮʽʶ 

ʧʨʦʣʘʢʪʠʥʫ;  

6) ʤʝʣʘʥʦʣʽʙʝʨʠʥ ʧʝʧʪʠʜʥʠʡ ʛʦʨʤʦʥ, ʷʢʠʡ ʩʪʠʤʫʣʶʻ 

ʩʠʥʪʝʟ ʽ ʩʝʢʨʝʮʽʶ ʤʝʣʘʥʦʮʠʪʩʪʠʤʫʣʶʚʘʣʴʥʦʛʦ ʛʦʨʤʦʥʫ. 

 

ʉʪʘʪʠʥʠ: 

1) ʩʦʤʘʪʦʩʪʘʪʠʥ ï ʧʝʧʪʠʜʥʠʡ ʛʦʨʤʦʥ, ʷʢʠʡ 

ʛʘʣʴʤʫʻ ʩʠʥʪʝʟ ʽ ʩʝʢʨʝʮʽʶ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʰʠʭ. ɹʫʣʘ 

ʜʦʚʝʜʝʥʘ ʥʘʷʚʥʽʩʪʴ ʮʴʦʛʦ ʛʦʨʤʦʥʫ ʚ ʧʝʨʠʬʝʨʠʯʥʠʭ 

ʪʢʘʥʠʥʘʭ. ɻʽʧʦʪʘʣʘʤʽʯʥʠʡ ʩʦʤʘʪʦʩʪʘʪʠʥ ʛʘʣʴʤʫʻ ʩʝʢʨʝʮʽʶ 

ʛʦʨʤʦʥʫ ʨʦʩʪʫ (ʉʊɻ), ʪʠʨʦʪʨʦʧʽʥʫ ʽ ʢʦʨʪʠʢʦʪʨʦʧʽʥʫ ʚ 

ʧʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʛʽʧʦʬʽʟʘ. ʉʦʤʘʪʦʩʪʘʪʠʥ, ʷʢʠʡ 

ʩʠʥʪʝʟʫʻʪʴʩʷ ʚ ʪʢʘʥʠʥʘʭ, ʛʘʣʴʤʫʻ ʩʝʢʨʝʮʽʶ ʽʥʩʫʣʽʥʫ ʽ 

ʛʣʶʢʘʛʦʥʫ ʚ ʧʽʜʰʣʫʥʢʦʚʽʡ ʟʘʣʦʟʽ, ʩʝʢʨʝʮʽʶ ʛʘʩʪʨʠʥʫ ʽ 

ʩʝʢʨʝʪʠʥʫ ʚ ʐʂʊ, ʩʝʢʨʝʮʽʶ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ ʽ ʧʝʧʩʠʥʫ 

ʰʣʫʥʢʦʤ, ʧʨʠʛʥʽʯʫʻ ʤʦʪʦʨʠʢʫ ʢʠʰʢʽʚʥʠʢʘ ʪʦʱʦ; 
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2) ʧʨʦʣʘʢʪʦʩʪʘʪʠʥ ï ʛʦʨʤʦʥ, ʷʢʠʡ ʛʘʣʴʤʫʻ 

ʩʝʢʨʝʮʽʶ ʧʨʦʣʘʢʪʠʥʫ; 

3) ʤʝʣʘʥʦʩʪʘʪʠʥ ï ʮʝ ʧʝʧʪʠʜʥʠʡ ʛʦʨʤʦʥ, ʷʢʠʡ 

ʟʥʠʞʫʻ ʩʠʥʪʝʟ ʽ ʩʝʢʨʝʮʽʶ ʤʝʣʘʥʦʪʨʦʧʽʥʫ. 

 

ɻʦʨʤʦʥʠ ʛʽʧʦʬʽʟʘ 

ɻʦʨʤʦʥʠ ʧʝʨʝʜʥʴʦʾ ʯʘʩʪʢʠ ʛʽʧʦʬʽʟʘ (ʘʜʝʥʦʛʽʧʦʬʽʟʘ) 

ʉʦʤʘʪʦʪʨʦʧʥʠʡ ʛʦʨʤʦʥ (ʉʊɻ, ʩʦʤʘʪʦʪʨʦʧʽʥ, 

ʛʦʨʤʦʥ ʨʦʩʪʫ) ï ʮʝ ʧʝʧʪʠʜʥʠʡ ʛʦʨʤʦʥ, ʷʢʠʡ ʫʪʚʦʨʶʻʪʴʩʷ ʚ 

ʩʦʤʘʪʦʪʨʦʧʥʠʭ ʢʣʽʪʠʥʘʭ ʘʜʝʥʦʛʽʧʦʬʽʟʘ. ʉʠʥʪʝʟ ʽ ʩʝʢʨʝʮʽʷ 

ʛʦʨʤʦʥʫ ʨʝʛʫʣʶʻʪʴʩʷ ʩʦʤʘʪʦʣʽʙʝʨʠʥʦʤ (ʩʪʠʤʫʣʶʻ 

ʩʝʢʨʝʮʽʶ ʉʊɻ) ʽ ʩʦʤʘʪʦʩʪʘʪʠʥʦʤ (ʛʘʣʴʤʫʻ ʩʝʢʨʝʮʽʶ ʉʊɻ).  

ɻʦʨʤʦʥ ʨʦʩʪʫ ʧʝʨʝʚʘʞʥʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʚʥʦʯʽ. 

ʅʘʡʙʽʣʴʰʠʡ ʧʽʢ ʢʦʥʮʝʥʪʨʘʮʽʾ ʉʊɻ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʦʜʨʘʟʫ 

ʧʽʩʣʷ ʟʘʩʠʥʘʥʥʷ (ʽʩʥʫʻ ʜʦʙʨʝ ʚʽʜʦʤʝ ʧʨʠʩʣʽʚô̫ : çʍʪʦ ʥʝ 

ʩʧʠʪʴ, ʪʦʡ ʥʝ ʨʦʩʪʝè). 

ʉʝʢʨʝʮʽʷ ʩʦʤʘʪʦʪʨʦʧʽʥʫ ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʫʻʪʴʩʷ ʟ 

ʚʽʢʦʤ: ʤʘʢʩʠʤʘʣʴʥʘ ï ʚ ʧʽʜʣʽʪʢʽʚ ʫ ʧʝʨʽʦʜ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʨʦʩʪʫ, ʪʘ ʤʽʥʽʤʘʣʴʥʘ ï ʚ ʦʩʽʙ ʧʦʭʠʣʦʛʦ ʚʽʢʫ. ʉʦʤʘʪʦʪʨʦʧʽʥ 

ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʽʟʤʽ 

ʣʶʜʠʥʠ. 

ɺʧʣʠʚ ʥʘ ʦʙʤʽʥ ʙʽʣʢʽʚ  

ʉʊɻ ʤʘʻ ʧʦʪʫʞʥʫ ʘʥʘʙʦʣʽʯʥʫ ʜʽʶ ï ʧʽʜʩʠʣʶʻ ʩʠʥʪʝʟ 

ʙʽʣʢʘ ʽ ʛʘʣʴʤʫʻ ʡʦʛʦ ʨʦʟʧʘʜ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ: 

1) ʩʪʠʤʫʣʷʮʽʾ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʤô̫ ʟʠ; 

2) ʘʢʪʠʚʘʮʽʾ ʩʠʥʪʝʟʫ ɼʅʂ, ʈʅʂ ʽ ʙʽʣʢʘ ʚ ʢʣʽʪʠʥʘʭ. 

ɸʥʘʙʦʣʽʯʥʘ ʜʽʷ ʉʊɻ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʽʥʩʫʣʽʥʫ. ɿʘ ʟʥʠʞʝʥʥ ̫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʥʩʫʣʽʥʫ ʘʥʘʙʦʣʽʯʥʽ 

ʝʬʝʢʪʠ ʩʦʤʘʪʦʪʨʦʧʽʥʫ ʽʩʪʦʪʥʦ ʛʘʣʴʤʫʶʪʴʩʷ.  

ɺʧʣʠʚ ʥʘ ʦʙʤʽʥ ʚʫʛʣʝʚʦʜʽʚ 

ʉʊɻ ʧʽʜʚʠʱʫʻ ʢʦʥʮʝʥʪʨʘʮʽʶ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ:   
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1) ʟʥʠʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʣʶʢʦʟʠ ʧʝʨʠʬʝʨʠʯʥʠʤʠ 
ʪʢʘʥʠʥʘʤʠ; 

2) ʘʢʪʠʚʘʮʽʾ ʛʣʶʢʦʥʝʦʛʝʥʝʟʫ ʚ ʧʝʯʽʥʮʽ. 

ɺʧʣʠʚ ʥʘ ʦʙʤʽʥ ʣʽʧʽʜʽʚ 

ʉʦʤʘʪʦʪʨʦʧʽʥ ʧʨʠʩʢʦʨʶʻ ʣʽʧʦʣʽʟ ʽ ʛʘʣʴʤʫʻ ʧʨʦʮʝʩ 

ʚʽʜʢʣʘʜʘʥʥʷ ʣʽʧʽʜʽʚ (ʊɸɻ) ʚ ʘʜʠʧʦʮʠʪʘʭ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʪʘʢʦʾ 

ʜʽʾ ʚ ʢʨʦʚʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ (ɺɾʂ) ʽ ʧʽʜʩʠʣʶʻʪʴʩʷ ʾʭ ʦʢʠʩʥʝʥʥʷ ʚ ʧʝʯʽʥʮʽ.  

ɺʧʣʠʚ ʥʘ ʤʽʥʝʨʘʣʴʥʠʡ ʦʙʤʽʥ 

ʉʊɻ ʩʧʨʠʷʻ ʧʦʟʠʪʠʚʥʦʤʫ ʙʘʣʘʥʩʫ ʪʘʢʠʭ ʤʽʥʝʨʘʣʽʚ, 

ʷʢ ʢʘʣʴʮʽʡ, ʤʘʛʥʽʡ, ʬʦʩʬʘʪʠ; ʚʽʥ ʚʠʢʣʠʢʘʻ ʟʘʪʨʠʤʢʫ Na, K, 

Cl. 

ʇʨʦʣʘʢʪʠʥ (ʣʘʢʪʦʛʝʥʥʠʡ ʛʦʨʤʦʥ)  

ʉʝʢʨʝʮʽʷ ʮʴʦʛʦ ʧʝʧʪʠʜʥʦʛʦ ʛʦʨʤʦʥʫ ʛʘʣʴʤʫʻʪʴʩʷ 

ʜʦʬʘʤʽʥʦʤ, ʧʽʜʩʠʣʶʻʪʴʩʷ ʝʩʪʨʦʛʝʥʘʤʠ ʽ ʪʠʨʦʣʽʙʝʨʠʥʦʤ. 

ʇʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ʨʽʚʝʥʴ ʝʩʪʨʦʛʝʥʽʚ ʟʨʦʩʪʘʻ, ʚ ɯɯɯ ʪʨʠʤʝʩʪʨʽ 

ʩʪʘʻ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʩʪʠʤʫʣʷʮʽʾ ʩʝʢʨʝʮʽʾ ʧʨʦʣʘʢʪʠʥʫ. ɺʠʩʦʢʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʨʦʣʘʢʪʠʥʫ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ 

ʤʦʣʦʯʥʠʭ ʟʘʣʦʟ ʞʽʥʢʠ ʜʦ ʣʘʢʪʘʮʽʾ. 

ʇʨʦʣʘʢʪʠʥ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʽʥʽʮʽʘʮʽʾ ʽ ʧʽʜʪʨʠʤʮʽ 

ʣʘʢʪʘʮʽʾ, ʛʘʣʴʤʫʻ ʦʚʫʣʷʮʽʶ, ʟʥʠʞʫʻ ʩʝʢʨʝʮʽʶ ʝʩʪʨʦʛʝʥʽʚ 

ʬʦʣʽʢʫʣʘʤʠ ʷʻʯʥʠʢʽʚ ʪʘ ʩʝʢʨʝʮʽʶ ʧʨʦʛʝʩʪʝʨʦʥʫ. 

ʋ ʯʦʣʦʚʽʢʽʚ ʧʨʦʣʘʢʪʠʥ ʟʥʠʞʫʻ ʩʝʢʨʝʮʽʶ 

ʪʝʩʪʦʩʪʝʨʦʥʫ ʪʘ ʧʨʠʛʥʽʯʫʻ ʜʦʟʨʽʚʘʥʥʷ ʩʧʝʨʤʘʪʦʟʦʾʜʽʚ.  

ʂʨʽʤ ʪʦʛʦ, ʚʽʜʦʤʦ, ʱʦ ʚʽʥ ʚʧʣʠʚʘʻ ʥʘ ʚʦʜʥʦ-

ʩʦʣʴʦʚʠʡ ʙʘʣʘʥʩ ʚ ʦʨʛʘʥʽʟʤʽ ʪʘ ʤʘʻ ʘʥʘʙʦʣʽʯʥʫ ʜʽʶ.  

ʍʦʨʽʦʥʽʯʥʠʡ ʩʦʤʘʪʦʤʘʤʦʪʨʦʧʽʥ (ʧʣʘʮʝʥʪʘʨʥʠʡ 

ʣʘʢʪʦʛʝʥ. ʎʝʡ ʧʝʧʪʠʜʥʠʡ ʛʦʨʤʦʥ ʧʨʦʜʫʢʫʻʪʴʩʷ ʧʣʘʮʝʥʪʦʶ 

ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ. ʁʦʛʦ ʜʽʷ ʧʦʻʜʥʫʻ ʝʬʝʢʪʠ ʩʦʤʘʪʦʪʨʦʧʥ̔ʫ 

ʪʘ ʧʨʦʣʘʢʪʠʥʫ. ɺʽʜʦʤʦ, ʱʦ ʣʘʢʪʦʛʝʥʥʘ ʘʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ 

ʛʦʨʤʦʥʫ ʥʘʚʽʪʴ ʚʠʱʘ, ʥ̔ ʞ ʛʽʧʦʬʽʟʘʨʥʦʛʦ ʧʨʦʣʘʢʪʠʥʫ. 

ʊʠʨʝʦʪʨʦʧʥʠʡ ʛʦʨʤʦʥ (ʊʊɻ, ʪʠʨʝʦʪʨʦʧʽʥ) 

ʊʊɻ ï ʮʝ ʛʣʽʢʦʧʨʦʪʝʾʥ, ʷʢʠʡ ʩʠʥʪʝʟʫʻʪʴʩʷ 

ʪʠʨʝʦʪʨʦʧʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʘʜʝʥʦʛʽʧʦʬʽʟʘ.  
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ʊʠʨʦʣʽʙʝʨʠʥ (ʛʦʨʤʦʥ ʛʽʧʦʪʘʣʘʤʫʩʘ) ʩʪʠʤʫʣʶʻ 

ʩʠʥʪʝʟ ʽ ʩʝʢʨʝʮʽʶ ʪʠʨʝʦʪʨʦʧʽʥʫ. ɻʦʨʤʦʥʠ ʱʠʪʦʧʦʜʽʙʥʦʾ 

ʟʘʣʦʟʠ (ʊ3 ʽ ʊ4) ʨʝʛʫʣʶʶʪʴ ʩʝʢʨʝʮʽʶ ʊʊɻ ʟʘ ʤʝʭʘʥʽʟʤʦʤ 

ʥʝʛʘʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ, ʷʢʠʡ ʦʧʠʩʘʥʠʡ ʚʠʱʝ. ɼʽʷ 

ʮʴʦʛʦ ʛʦʨʤʦʥʫ ʚ ʢʣʽʪʠʥʘʭ-ʤʽʰʝʥʷʭ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʮɸʄʌ. ʊʊɻ ʩʪʠʤʫʣʶʻ ʚʩʽ ʩʪʘʜʽʾ ʩʠʥʪʝʟʫ 

ʊ3 ʽ ʊ4 

ʋ ʧʝʨʠʬʝʨʠʯʥʠʭ ʪʢʘʥʠʥʘʭ ʊʊɻ ʧʽʜʚʠʱʫʻ ʯʫʪʣʠʚʽʩʪʴ 

ʨʝʮʝʧʪʦʨʽʚ ʜʦ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, çʛʦʪʫʻè 

ʪʢʘʥʠʥʠ ʜʦ ʜʽʾ ʊ3 ʽ ʊ4.  

ʇʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʊʊɻ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʽ ʤʘʩʠ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ, ʪʦʙʪʦ 

ʚʠʢʣʠʢʘʻ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʛʽʧʝʨʪʨʦʬʽʶ. 

ʋ ʢʣʽʪʠʥʘʭ ʘʜʝʥʦʛʽʧʦʬʽʟʘ ʩʠʥʪʝʟʫʶʪʴʩʷ 

ʛʦʥʘʜʦʪʨʦʧʽʥʠ: ʣʶʪʝʾʥʽʟʫʚʘʣʴʥʠʡ ʛʦʨʤʦʥ ʪʘ 

ʬʦʣʽʢʫʣʦʩʪʠʤʫʣʶʚʘʣʴʥʠʡ ʛʦʨʤʦʥ. 

ʃʶʪʝʾʥʽʟʫʚʘʣʴʥʠʡ ʛʦʨʤʦʥ (ʣʶʪʨʦʧʽʥ, ʃɻ) ï ʮʝ 

ʛʣʽʢʦʧʨʦʪʝʾʥ, ʧʨʦʜʫʢʮʽʷ ʮʴʦʛʦ ʛʦʨʤʦʥʫ ʩʪʠʤʫʣʶʻʪʴʩʷ 

ʛʦʥʘʜʦʣʽʙʝʨʠʥʦʤ. ʃɻ ʨʝʛʫʣʶʻ ʫʪʚʦʨʝʥʥʷ ʩʪʘʪʝʚʠʭ 

ʛʦʨʤʦʥʽʚ ʪʘ ʛʘʤʝʪʦʛʝʥʝʟ. ɺʪʦʨʠʥʥʠʤ ʧʦʩʝʨʝʜʥʠʢʦʤ ʜʣʷ 

ʣʶʪʨʦʧʽʥʫ ʻ ʮɸʄʌ. 

ʃɻ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ. ʋ 

ʩʝʨʝʜʠʥʽ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ ʧʽʜ ʜʽʻʶ ʝʩʪʨʘʜʽʦʣʫ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʦʜʫʢʮʽʷ ʣʶʪʨʦʧʽʥʫ, ʷʢʠʡ ʽʥʜʫʢʫʻ ʦʚʫʣʷʮʽʶ 

ʫ ʞʽʥʦʢ. ʃɻ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʩʠʥʪʝʟʫ 

ʧʨʦʛʝʩʪʝʨʦʥʫ ʞʦʚʪʠʤ ʪʽʣʦʤ. ʋ ʯʦʣʦʚʽʢʽʚ ʮʝʡ ʛʦʨʤʦʥ 

ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʮʽʶ ʪʝʩʪʦʩʪʝʨʦʥʫ, ʷʢʠʡ ʙʝʨʝ ʫʯʘʩʪʴ ʫ 

ʩʪʠʤʫʣʷʮʽʾ ʩʧʝʨʤʘʪʦʛʝʥʝʟʫ. 

ʌʦʣʽʢʫʣʦʩʪʠʤʫʣʶʚʘʣʴʥʠʡ ʛʦʨʤʦʥ (ʌʉɻ) ï ʮʝ 

ʛʣʽʢʦʧʨʦʪʝʾʥ, ʷʢʠʡ ʫ ʞʽʥʦʢ ʚʠʨʦʙʣʷʻʪʴʩʷ ʚ ʧʝʨʰʽʡ ʬʘʟʽ 

ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ ʪʘ ʩʪʠʤʫʣʶʻ ʨʦʟʚʠʪʦʢ ʬʦʣʽʢʫʣʽʚ ʜʦ 

ʤʦʤʝʥʪʫ ʦʚʫʣʷʮʽʾ. ʎʝʡ ʧʨʦʮʝʩ ʧʦʩʪʫʧʦʚʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʽʜʩʠʣʝʥʥʷ ʩʝʢʨʝʮʽʾ ʝʩʪʨʦʛʝʥʽʚ, ʢ̫ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʩʪʠʤʫʣʶʶʪʴ ʩʠʥʪʝʟ ʃɻ (ʷʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ). 
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ʌʉɻ ʫ ʯʦʣʦʚʽʢʽʚ ʨʝʛʫʣʶʻ ʨʦʟʚʠʪʦʢ ʩʽʤô̫ ʥʠʭ 

ʢʘʥʘʣʴʮʽʚ, ʧʽʜʩʠʣʶʻ ʩʧʝʨʤʘʪʦʛʝʥʝʟ ʽ ʩʝʢʨʝʮʽʶ ʘʥʜʨʦʛʝʥʽʚ. 

ʈʝʛʫʣʷʮʽʷ ʩʠʥʪʝʟʫ ʽ ʩʝʢʨʝʮʽʾ ʌʉɻ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ 

ʜʽʻʶ ʛʦʨʤʦʥʫ ʛʽʧʦʪʘʣʘʤʫʩʘ ï ʬʦʣʣʽʙʝʨʠʥʫ. ʊʘʢʦʞ ʩʝʢʨʝʮʽʷ 

ʌʉɻ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʥʜʨʦʛʝʥʽʚ ʽ ʝʩʪʨʦʛʝʥʽʚ ʫ 

ʢʨʦʚʽ (ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʨʠʥʮʠʧ ʥʝʛʘʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ 

ʟʚô̫ ʟʢʫ).  

ʍʦʨʽʦʥʽʯʥʠʡ ʛʦʥʘʜʦʪʨʦʧʽʥʠ ï ʮʝ ʛʦʥʘʜʦʪʨʦʧʽʥ 

ʧʣʘʮʝʥʪʠ. ɺʽʥ ʤʘʻ ʘʢʪʠʚʥʽʩʪʴ ʜʚʦʭ ʛʦʥʘʜʦʪʨʦʧʽʥʽʚ ï ʃɻ ʪʘ 

ʌʉɻ. ʃʶʪʝʾʥʽʟʫʚʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʛʦʨʤʦʥʫ 

ʧʝʨʝʚʘʞʘʻ ʽ ʻ ʚʠʱʦʶ ʚʽʜ ʘʢʪʠʚʥʦʩʪʽ ʣʶʪʨʦʧʽʥʫ ʛʽʧʦʬʽʟʘ. 

ʎʝʡ ʛʦʥʘʜʦʪʨʦʧʽʥ ʚʽʜʩʫʪʥʽʡ ʫ ʥʝʚʘʛʽʪʥʠʭ ʞʽʥʦʢ. ɺʽʥ 

ʤʦʞʝ ʩʠʥʪʝʟʫʚʘʪʠʩʷ ʚ ʟʣʦʷʢʽʩʥʠʭ ʧʫʭʣʠʥʘʭ. 

ʍʦʨʽʦʥʽʯʥʠʡ ʛʦʥʘʜʦʪʨʦʧʽʥ: 

1) ʨʝʛʫʣʶʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʞʦʚʪʦʛʦ ʪʽʣʘ ʚ ʧʝʨʽʦʜ 
ʚʘʛʽʪʥʦʩʪʽ; 

2) ʩʪʠʤʫʣʶʻ ʩʝʢʨʝʮʽʶ ʧʨʦʛʝʩʪʝʨʦʥʫ ʞʦʚʪʠʤ ʪʽʣʦʤ; 

3) ʩʪʠʤʫʣʶʻ ʩʠʥʪʝʟ ʝʩʪʨʦʛʝʥʽʚ ʫ ʷʻʯʥʠʢʘʭ; 

4) ʧʽʜʚʠʱʫʻ ʩʝʢʨʝʮʽʶ ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʽʚ ï 

ʛʦʨʤʦʥʽʚ ʩʪʨʝʩʫ (ʤʝʭʘʥʽʟʤ ʘʜʘʧʪʘʮʽʾ ʚʘʛʽʪʥʠʭ ʜʦ ʩʪʨʝʩʫ); 

5) ʧʽʜʪʨʠʤʫʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʣʘʮʝʥʪʠ. 

ʇʨʝʧʘʨʘʪʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʭʦʨʽʦʥʽʯʥʠʡ ʛʦʥʘʜʦʪʨʦʧʽʥ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʤʝʜʠʮʠʥʽ ʟʘ ʛʽʧʦʬʫʥʢʮʽʾ ʩʪʘʪʝʚʠʭ ʟʘʣʦʟ 

ʫ ʯʦʣʦʚʽʢʽʚ ʽ ʞʽʥʦʢ, ʷʢʽ ʧʦʚô̫ ʟʘʥʽ ʟ ʧʦʨʫʰʝʥʥʷʤ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʽʧʦʪʘʣʘʤʫʩʘ ʽ ʛʽʧʦʬʽʟʘ.  

ʎʝʡ ʛʦʨʤʦʥ ʥʘʣʝʞʠʪʴ ʜʦ ʦʥʢʦʤʘʨʢʝʨʽʚ. ʁʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʜʽʘʛʥʦʩʪʠʢʠ ʭʦʨʽʦʢʘʨʮʽʦʥʦʤʽʾ (ʥʘʷʚʥʠʡ ʫ 100 % ʚʠʧʘʜʢʽʚ), 

ʝʤʙʨʽʦʥʘʣʴʥʦʾ ʢʘʨʮʠʦʥʦʤʽʾ (60 %), ʟʣʦʷʢʽʩʥʠʭ ʧʫʭʣʠʥʘʭ 

ʪʦʚʩʪʦʛʦ ʽ ʧʨʷʤʦʛʦ ʢʠʰʢʽʚʥʠʢʘ. 

ɸʂʊɻ (ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʠʡ ʛʦʨʤʦʥ, 

ʢʦʨʪʠʢʦʪʨʦʧʽʥ) ï ʛʽʧʦʬʽʟʘʨʥʠʡ ʛʦʨʤʦʥ, ʩʠʥʪʝʟ ʪʘ ʩʝʢʨʝʮʽʷ 

ʷʢʦʛʦ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʢʦʨʪʠʢʦʣʽʙʝʨʠʥʦʤ (ʛʦʨʤʦʥ 

ʛʽʧʦʪʘʣʘʤʫʩʘ). 



 

214 

 

ʂʦʨʪʠʢʦʪʨʦʧʽʥ ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʮʽʶ ʛʦʨʤʦʥʽʚ ʢʦʨʠ 

ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ ï ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʽʚ (ʢʦʨʪʠʟʦʣʫ, 

ʢʦʨʪʠʟʦʥʫ, ʢʦʨʪʠʢʦʩʪʝʨʦʥʫ). ʂʦʨʪʠʢʦʪʨʦʧʽʥ ʪʘʢʦʞ ʧʦʤʽʨʥʦ 

ʩʪʠʤʫʣʶʻ ʩʝʢʨʝʮʽʶ ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜʽʚ ʽ ʢʘʪʝʭʦʣʘʤʽʥʽʚ, 

ʘʣʝ ʮʝʡ ʝʬʝʢʪ ʥʝ ʻ ʦʩʥʦʚʥʠʤ. 

ʆʩʥʦʚʥʘ ʜʽʷ ɸʂʊɻ ʥʘ ʢʦʨʫ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ 

ʧʦʚô̫ ʟʘʥʘ ʟ̔ ʩʪʠʤʫʣʷʮʽʻʶ ʩʝʢʨʝʮʽʾ ʢʦʨʪʠʟʦʣʫ, ʘ ʩʘʤʝ: 

1) ʧ̔ ʜʚʠʱʝʥʥʷ ʚ ʢʦʨʽ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ ʢʽʣʴʢʦʩʪʽ 

ʚʽʣʴʥʦʛʦ ʭʦʣʝʩʪʝʨʦʣʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʩʠʥʪʝʟʫ ʛʦʨʤʦʥʽʚ; 

2) ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʭʦʣʝʩʪʝʨʦʣʫ ʚ ʤʽʪʦʭʦʥʜʨʽʾ; 

3) ʧʝʨʝʪʚʦʨʝʥʥʷ ʭʦʣʝʩʪʝʨʦʣʫ ʚ ʧʨʝʛʥʝʥʦʣʦʥ. 

ɼʽʷ ʢʦʨʪʠʢʦʪʨʦʧʽʥʫ ʥʘ ʧʝʨʠʬʝʨʠʯʥʽ ʪʢʘʥʠʥʠ 

ʧʦʣʷʛʘʻ ʚ ʪʘʢʦʤʫ: 

1 ʇʽʜʚʠʱʫʻ ʯʫʪʣʠʚʽʩʪʴ ʪʢʘʥʠʥʠ ʜʦ ʜʽʾ 

ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʽʚ ʪʘ ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜʽʚ. 

2 ʉʪʠʤʫʣʶʻ ʣʽʧʦʣʽʟ ʫ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ ʯʝʨʝʟ ʜʽʶ 

ʥʘ ʘʜʝʥʽʣʘʪʮʠʢʣʘʟʫ ʘʜʠʧʦʮʠʪʽʚ. 

ʃʽʧʦʪʨʦʧʽʥ (ɓ- ʪʘ ɔ-) ï ʧʝʧʪʠʜʥʽ ʛʦʨʤʦʥʠ ʛʽʧʦʬʽʟʘ. 

ɺʦʥʠ ʧʽʜʩʠʣʶʶʪʴ ʨʦʟʱʝʧʣʝʥʥʷ ʪʨʠʘʮʠʣʛʣʽʮʝʨʦʣʽʚ 

(ʊɸɻ), ʟʤʝʥʰʫʶʪʴ ʾʭ ʩʠʥʪʝʟ ʪʘ ʜʝʧʦʥʫʚʘʥʥʷ ʚ ʘʜʠʧʦʮʠʪʘʭ. 

ʄʝʣʘʥʦʮʠʪʩʪʠʤʫʣʶʚʘʣʴʥʠʡ ʛʦʨʤʦʥ (ʤʝʣʘʥʦʪʨʦʧʽʥ, 

ʄʉɻ) ï ʛʨʫʧʘ ʧʝʧʪʠʜʥʠʭ ʛʦʨʤʦʥʽʚ ʛʽʧʦʬʽʟʘ. ɺʠʜʽʣʷʶʪʴ ʪʨʠ 

ʪʠʧʠ ʄʉɻ (Ŭ-, ɓ-, ɔ-). 

ɔ-ʄʉɻ ʧʽʜʩʠʣʶʻ ʩʠʥʪʝʟ ʤʝʣʘʥʦʮʠʪʘʤʠ ʤʝʣʘʥʽʥʫ ï 

ʯʦʨʥʦʛʦ ʧʽʛʤʝʥʪʫ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʩʪʽʡʢʦʩʪʽ ʰʢʽʨʠ 

ʜʦ ʋʌ-ʧʨʦʤʝʥʽʚ. 

Ŭ- ʽ ɓ-ʄʉɻ ʩʪʠʤʫʣʶʶʪʴ ʣʽʧʦʣʽʟ ʫ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ. 

Ŭ-ʄʉɻ ʪʘʢʦʞ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ.  

ʆʧʽʦʾʜʥʽ ʧʝʧʪʠʜʠ 

ʎʝ ʛʨʫʧʘ ʧʨʠʨʦʜʥʠʭ ʧʝʧʪʠʜʽʚ (ʝʥʢʝʬʘʣʽʥʽʚ ʪʘ 

ʝʥʜʦʨʬʽʥʽʚ), ʷʢʽ ʟʘ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʝʬʝʢʪʘʤʠ ʧʦʜʽʙʥʽ ʜʦ 

ʦʧʽʘʪʽʚ (ʤʦʨʬʽʥ, ʢʦʜʝʾʥ ʪʘ ʽʥʰʽ). ɺʦʥʠ ʜʽʶʪʴ ʷʢ 

ʥʝʡʨʦʤʝʜʽʘʪʦʨʠ. 
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ɺʦʥʠ ʤʘʶʪʴ ʟʥʝʙʦʣʶʚʘʣʴʥʫ ʪʘ ʘʥʪʠʩʪʨʝʩʦʚʫ ʜʽʶ, 

ʟʥʠʞʫʶʪʴ ʘʧʝʪʠʪ, ʛʘʣʴʤʫʶʪʴ ʩʝʢʨʝʪʦʨʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ 

ʧʝʨʠʩʪʘʣʴʪʠʢʫ ʐʂʊ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʪʠʚʘʮʽʶ 

ʟʘʜʦʚʦʣʝʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʤʝʪ-ʝʥʢʝʬʘʣʽʥ ʫʪʚʦʨʶʻʪʴʩʷ ʣʠʰʝ ʚ 

ʞʽʥʦʢ ʫ ʧʝʨʽʦʜ ʥʘʡʙʽʣʴʰʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ (ʚ ʧʨʦʮʝʩʽ 

ʰʦʧʽʥʛʫ, ʩʝʢʩʫ, ʧʦʾʜʘʥʥʷ ʰʦʢʦʣʘʜʫ) ʪʘ ʤʘʻ ʘʥʘʣʛʝʟʠʚʥʠʡ 

ʝʬʝʢʪ. 

 

ɻʦʨʤʦʥʠ ʟʘʜʥʴʦʾ ʯʘʩʪʢʠ ʛʽʧʦʬʽʟʘ (ʥʝʡʨʦʛʽʧʦʬʽʟʘ) 

ʅʝʡʨʦʛʽʧʦʬʽʟʘʨʥʽ ʛʦʨʤʦʥʠ ï ʮʝ ʚʘʟʦʧʨʝʩʠʥ ʽ 

ʦʢʩʠʪʦʮʠʥ. ɺʦʥʠ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʛʽʧʦʪʘʣʘʤʫʩʽ, 

ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʚ ʥʝʡʨʦʛʽʧʦʬʽʟ, ʟ̔ ʷʢʦʛʦ ʩʝʢʨʝʪʫʻʪʴʩʷ ʚ 

ʢʨʦʚ. 

ɺʘʟʦʧʨʝʩʠʥ (ʘʥʪʠʜʽʫʨʝʪʠʯʥʠʡ ʛʦʨʤʦʥ, ɸɼɻ) ï ʮʝ 

ʧʝʧʪʠʜʥʠʡ ʛʦʨʤʦʥ, ʷʢʠʡ ʤʘʻ ʪʘʢʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ: 

ï ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʚ 

ʦʨʛʘʥʽʟʤʽ (ʘʥʪʠʜʽʫʨʝʪʠʯʥʘ ʜʽʷ); 

ï ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʪʨʠʤʢʫ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ 

(ʩʠʣʴʥʘ ʚʘʟʦʢʦʥʩʪʨʠʢʪʦʨʥʘ ʜʽʷ). 

ʆʩʥʦʚʥʘ ʘʥʪʠʜʫ̔ʨʝʪʠʯʥʘ ʜʽʷ ɸɼɻ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʚʧʣʠʚʦʤ ʥʘ ʢʣʽʪʠʥʠ ʜʠʩʪʘʣʴʥʠʭ ʢʘʥʘʣʴʮʽʚ ʽ ʟʙʽʨʥʠʭ 

ʪʨʫʙʦʯʦʢ. ʏʝʨʝʟ ʮɸʄʌ ʚʽʥ ʩʪʠʤʫʣʶʻ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʢʘʥʘʣʽʚ ʜʣʷ ʚʦʜʠ ʚ ʤʝʤʙʨʘʥʘʭ ʥʠʨʦʢ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʘʩʠʚʥʘ ʨʝʘʙʩʦʨʙʮʽʷ ʅ2ʆ. 

ʉʪʠʤʫʣʦʤ ʜʣʷ ʩʝʢʨʝʮʽʾ ɸɼɻ ʻ ʧʽʜʚʠʱʝʥʥʷ 

ʦʩʤʦʣʷʨʥʦʩʪʽ ʧʦʟʘʢʣʽʪʠʥʥʦʾ ʨʽʜʠʥʠ. ʈʝʛʫʣʷʮʽʷ ʩʝʢʨʝʮʽʾ 

ɸɼɻ ʧʦʚô̫ ʟʘʥʘ ʟ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʨʝʥʽʥ-ʘʥʛʽʦʪʝʥʟʠʥʦʚʦʾ 

ʩʠʩʪʝʤʠ. ʇʦʨʷʜ ʟ ʮʠʤ ʩʝʢʨʝʮʽʷ ɸɼɻ ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʽʜ ʜʽʻʶ 

ʧʨʦʩʪʘʛʣʘʥʜʠʥʫ ɽ2, ʥʽʢʦʪʠʥʫ, ʙʘʨʙʽʪʫʨʘʪʽʚ ʪʦʱʦ. 

ɯʥʛʽʙʽʪʦʨʘʤʠ ʩʝʢʨʝʮʽʾ ɸɼɻ ʻ ʧʝʨʝʜʩʝʨʜʥʠʡ 

ʥʘʪʨʽʡʫʨʝʪʠʯʥʠʡ ʛʦʨʤʦʥ, ʘʣʢʦʛʦʣʴ ʪʦʱʦ. 
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ʋʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ ʩʝʢʨʝʮʽʾ ʘʙʦ ʜʽʾ ɸɼɻ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʝʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʠʜʽʣʝʥʥʷʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʦʟʚʝʜʝʥʦʾ ʩʝʯʽ. 

ʆʢʩʠʪʦʮʠʥ ï ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʧʝʨʝʜʥʽʭ ʷʜʨʘʭ 

ʛʽʧʦʪʘʣʘʤʫʩʘ ʪʘ ʪʨʘʩʧʦʨʪʫʻʪʴʩʷ ʚ ʥʝʡʨʦʛʽʧʦʬʽʟ ʟʘ ʫʯʘʩʪ ̔

ʩʧʝʮʠʬʽʯʥʦʛʦ ʙʽʣʢʘ ʥʝʡʨʦʬʽʟʠʥʫ. ʌʫʥʢʮʽʾ ʮʴʦʛʦ 

ʧʝʧʪʠʜʥʦʛʦ ʛʦʨʤʦʥʫ ʧʦʚô̫ ʟʘʥʽ ʟ ʧʦʣʦʛʘʤʠ ʪʘ ʣʘʢʪʘʮʽʻʶ. 

ʆʢʩʠʪʦʮʠʥ ʩʪʠʤʫʣʶʻ ʩʢʦʨʦʯʝʥʥʷ ʤʽʦʤʝʪʨʽʶ ʤʘʪʢʠ ʪʘ 

ʤʽʦʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. ʊʘʢʦʞ ʚʽʥ 

ʩʪʠʤʫʣʶʻ ʩʝʢʨʝʮʽʶ ʧʨʦʣʘʢʪʠʥʫ. ʆʢʩʠʪʦʮʠʥ ʚʧʣʠʚʘʻ ʥʘ 

ʧʩʠʭʦʝʤʦʮʽʡʥʫ ʩʬʝʨʫ ʣʶʜʠʥʠ. ʁʦʛʦ ʥʘʟʠʚʘʶʪʴ ʛʦʨʤʦʥʦʤ 

ʣʶʙʦʚʽ ʪʘ ʜʦʚʽʨʠ.  

 

8.3 ɼʦʩʣʽʜʞʝʥʥʷ ʛʦʨʤʦʥʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʤʝʪʘʙʦʣʽʟʤʫ  

ʪʘ ʢʣʽʪʠʥʥʠʭ ʬʫʥʢʮʽʡ ʛʦʨʤʦʥʽʚ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ  

ʽ ʢʘʪʝʭʦʣʘʤʽʥʽʚ. ɹʽʦʭʽʤʽʯʥʽ ʝʬʝʢʪʠ ʝʡʢʦʟʘʥʦʾʜʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʽʦʭʽʤʽʯʥʠʭ ʝʬʝʢʪʽʚ ʩʪʝʨʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʛʦʨʤʦʥʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʛʦʤʝʦʩʪʘʟʫ 

ʢʘʣʴʮʽʶ ʪʘ ʬʦʩʬʦʨʫ ʚ ʦʨʛʘʥʽʟʤʽ 

 

ɻʦʨʤʦʥʠ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ 

ʋ ʢʣʽʪʠʥʘʭ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʠʥʪʝʟ 

ʪʘʢʠʭ ʛʦʨʤʦʥʽʚ: 

1) ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ (ʊ4 ï ʪʠʨʦʢʩʠʥ, ʊ3 ï 

ʪʨʠʡʦʜʪʠʨʦʥʽʥ); 

2) ʢʘʣʴʮʠʪʦʥʽʥʫ.  

ʊʠʨʝʦʾʜʥʽ ʛʦʨʤʦʥʠ ʩʠʥʪʝʟʫʶʪʴʩʷ ʟ ʘʤʽʥʦʢʠʩʣʦʪʠ 

ʪʠʨʦʟʠʥʫ (ʊʠʨ). ɰʭ ʩʪʨʫʢʪʫʨʥʽ ʬʦʨʤʫʣʠ: 
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ɺʽʜʦʤʦ, ʱʦ ʊ3 ̒  ʘʢʪʠʚʥʦʶ ʬʦʨʤʦʶ, ʷʢʘ ʩʝʢʨʝʪʫʻʪʴʩʷ 

ʟʘʣʦʟʦʶ ʪʘ ʫʪʚʦʨʶʻʪʴʩʷ ʟ ʊ4 ʚ ʪʢʘʥʠʥʘʭ. 

ʉʠʥʪʝʟ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ 

ɼʣʷ ʩʠʥʪʝʟʫ ʪʠʨʝʦʾʜʠʭ ʛʦʨʤʦʥʽʚ ʧʦʪʨʽʙʝʥ ʡʦʜ. ɺʽʥ 

ʚʩʤʦʢʪʫʻʪʴʩʷ ʚ ʰʣʫʥʢʫ ʽ ʢʠʰʢʽʚʥʠʢʫ ʫ ʬʦʨʤʽ ʡʦʜʠʜʫ (ɯ-). 

ʂʣʽʪʠʥʠ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʟʘʭʦʧʣʶʶʪʴ ʡʦʜ ʟ̔ ʧʣʘʟʤʠ 

ʢʨʦʚʽ ʽ ʢʦʥʮʝʥʪʨʫʶʪʴ ʡʦʛʦ. ɼʘʣʽ ʧʽʜ ʜʽʻʶ ʪʠʨʝʦʾʜʥʦʾ 

ʧʝʨʦʢʩʠʜʘʟʠ (ʊʇʆ) ʡʦʜ ʟ ʽʦʥʥʦʾ ʬʦʨʤʠ ʧʝʨʝʚʦʜʠʪʴʩʷ ʫ 

ʨʝʘʢʮʽʡʥʦ ʟʜʘʪʥʫ ʬʦʨʤʫ (ɯʦ). ʎʝʡ ʡʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʡʦʜʫʚʘʥʥʷ ʟʘʣʠʰʢʽʚ ʪʠʨʦʟʠʥʫ ʫ ʩʢʣʘʜʽ ʦʩʥʦʚʥʦʛʦ ʙʽʣʢʘ 

ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ï ʪʠʨʝʦʛʣʦʙʫʣʽʥʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʫ 

ʩʢʣʘʜʽ ʪʠʨʦʛʣʦʙʫʣʽʥʫ ʫʪʚʦʨʶʶʪʴʩʷ ʤʦʥʦʡʦʜʪʠʨʦʟʠʥ (ʄɯʊ) 

ʪʘ ʜʠʡʦʜʪʠʨʦʟʠʥ (ɼɯʊ). 

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʥʜʝʥʩʘʮʽʷ ʄɯʊ 

ʪʘ ɼɯʊ ʟ ʫʪʚʦʨʝʥʥʷʤ ʊ3 ʽ ʊ4 ʫ ʩʢʣʘʜʽ ʢʦʣʦʾʜʥʦʛʦ ʙʽʣʢʘ. ʊ4 

ʩʠʥʪʝʟʫʻʪʴʩʷ ʟʘ ʢʦʥʜʝʥʩʘʮʽʾ ʜʚʦʭ ʟʘʣʠʰʢʽʚ ɼɯʊ, ʊ3 ï ʄɯʊ ʽ 

ɼɯʊ. 

ʉʪʠʤʫʣʷʮʽ ʾ ʩʝʢʨʝʮʽʾ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʜʽʻʶ ʊʊɻ. ʇʽʩʣʷ ʩʝʢʨʝʮʽʾ ʚ ʢʨʦʚ ʧʝʨʝʚʘʞʥʘ 

ʢʽʣʴʢʽʩʪʴ ʊ3 ʪʘ ʊ4 ʪʨʘʥʩʧʦʨʪʫʪ̒ʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤ ʙʽʣʢʦʤ ï 

ʪʠʨʦʢʩʠʥʦʟʚô̫ ʟʫʚʘʣʴʥʠʤ ʛʣʦʙʫʣʽʥʦʤ. ʋ ʟʚô̫ ʟʘʥʦʤʫ 

ʚʠʛʣʷʜʽ ʮʽ ʛʦʨʤʦʥʠ ʻ ʥʝʘʢʪʠʚʥʠʤʠ.  
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ʃʠʰʝ 0,02 % ʊ4 ʽ 0,3 % ʊ3 ʟʘʣʠʰʘʶʪʴʩʷ ʚʽʣʴʥʠʤʠ, 

ʷʢʽ ʻ ʘʢʪʠʚʥʠʤʠ ʬʨʘʢʮʽʷʤʠ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ. ʋ 

ʢʣʽʪʠʥʘʭ-ʤʽʰʝʥʷʭ ʊ4 ʧʦʚʥʽʩʪʶ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʊ3, ʷʢʠʡ 

ʟʚô̫ ʟʫʻʪʴʩʷ ʟ ʨʝʮʝʧʪʦʨʘʤʠ ʚ ʷʜʨʽ ʢʣʽʪʠʥ ʪʘ ʚʠʢʣʠʢʘʻ 

ʩʧʝʮʠʬʽʯʥʫ ʙʽʦʣʦʛʽʯʥʫ ʚʽʜʧʦʚʽʜʴ. ʈʝʮʝʧʪʦʨʠ ʜʦ ʊ3 ʥʘʷʚʥʽ 

ʧʨʘʢʪʠʯʥʦ ʚ ʫʩʽʭ ʢʣʽʪʠʥʘʭ ʦʨʛʘʥʽʟʤʫ. 

ɹʽʦʭʽʤʽʯʥʽ ʝʬʝʢʪʠ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ ʫ ʢʣʽʪʠʥʘʭ 

ʦʨʛʘʥʽʟʤʫ: 

V ʉʪʠʤʫʣʶʶʪʴ ʧʦʛʣʠʥʘʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪ, ʛʣʶʢʦʟʠ, 
ʢʘʣʽʶ ʽ ʚʠʚʝʜʝʥʥʷ ʥʘʪʨʽʶ, ʢʘʣʴʮʽʶ, ʬʦʩʬʦʨʫ. 

V ʉʪʠʤʫʣʶʶʪʴ ʩʠʥʪʝʟ ʙʽʣʢʘ.  

V ʇʽʜʩʠʣʶʶʪʴ ʘʝʨʦʙʥʝ ʦʢʠʩʥʝʥʥʷ.  

V ʇʨʠʩʢʦʨʶʶʪʴ ʦʢʠʩʥʝʥʥʷ ʛʣʶʢʦʟʠ. 

V ʉʪʠʤʫʣʶʶʪʴ ʨʦʟʧʘʜ ʛʣʽʢʦʛʝʥʫ ʜʦ ʚʽʣʴʥʦʾ 

ʛʣʶʢʦʟʠ ʪʘ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʚ 

ʢʨʦʚʽ. 

V ʉʪʠʤʫʣʶʶʪʴ ʣʽʧʦʣʽʟ ʪʘ ʦʢʠʩʥʝʥʥʷ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ. 

V ɻʘʣʴʤʫʶʪʴ ʩʠʥʪʝʟ ʭʦʣʝʩʪʝʨʦʣʫ. 

V ʉʪʠʤʫʣʶʶʪʴ ʩʠʥʪʝʟ ʤʽʦʟʠʥʫ ʚ ʤʽʦʢʘʨʜʽ. 

V ɸʢʪʠʚʫʶʪʴ ʩʠʥʪʝʟ ʧʫʨʠʥʦʚʠʭ ʽ ʧʽʨʠʤʽʜʠʥʦʚʠʭ 
ʥʫʢʣʝʦʪʠʜʽʚ, ɼʅʂ ʽ ʈʅʂ.  

V ɸʢʪʠʚʫʶʪʴ ʩʠʥʪʝʟ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ.  

V ɻʘʣʴʤʫʶʪʴ ʩʠʥʪʝʟ ʢʘʪʝʭʦʣʘʤʽʥʽʚ, ʊʊɻ ʽ 

ʪʠʨʦʣʽʙʝʨʠʥʫ. 

V ʇʽʜʚʠʱʫʶʪʴ ʜʦʙʦʚʫ ʧʦʪʨʝʙʫ ʚ ʙʽʣʴʰʦʩʪʽ 

ʚʽʪʘʤʽʥʽʚ. 

ʄʝʭʘʥʽʟʤ ʜʽʾ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ 

ɿʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʮʽ ʛʦʨʤʦʥʠ ʻ 

ʣʽʧʦʬʽʣʴʥʠʤʠ, ʪʦʤʫ ʟʜʘʪʥʽ ʧʨʦʭʦʜʠʪʠ ʩʢʨʽʟʴ ʧʣʘʟʤʘʪʠʯʥʫ 

ʤʝʤʙʨʘʥʫ. ʉʘʤʝ ʪʦʤʫ ʮʝʡ ʤʝʭʘʥʽʟʤ ʤʘʻ ʥʘʟʚʫ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʡ ʘʙʦ ʮʠʪʦʟʦʣʴʥʠʡ. ʉʭʝʤʘ 

ʮʠʪʦʟʦʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʜʽʾ ʙʫʣʘ ʨʦʟʛʣʷʥʫʪʘ ʚʠʱʝ. 
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ʅʝʦʙʭʽʜʥʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʨʝʮʝʧʪʦʨʠ ʜʣʷ ʪʠʨʝʦʾʜʥʠʭ 

ʛʦʨʤʦʥʽʚ (ʥʘʩʘʤʧʝʨʝʜ ʊ3) ʤʽʩʪʷʪʴʩʷ ʚ ʷʜʨʽ ʢʣʽʪʠʥ-ʤʽʰʝʥʝʡ. 

ʇʦʨʫʰʝʥʥʷ ʩʝʢʨʝʮʽʾ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ 

ɻʽʧʝʨʪʠʨʝʦʟ (ʪʠʨʝʦʪʦʢʩʠʢʦʟ) ï ʧʽʜʚʠʱʝʥʥʷ 

ʫʪʚʦʨʝʥʥʷ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ. ɯʩʥʫʻ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ 

ʚʠʧʘʜʢʽʚ ʮʽʻʾ ʧʘʪʦʣʦʛʽʾ, ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʟ ʷʢʠʭ ʧʦʚô̫ ʟʘʥʘ ʟ 

ʭʚʦʨʦʙʦʶ ʬʦʥ ɹʘʟʝʜʦʚʘ (ʩʠʥʦʥʽʤʠ: ʭʚʦʨʦʙʘ ɻʨʝʡʩʘ, 

ʭʚʦʨʦʙʘ ʇʘʨʨʽ, ʭʚʦʨʦʙʘ ʌʣʘʷʥʽ). ɿʘ ʮʽ̒ʾ ʭʚʦʨʦʙʠ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʜʤʽʨʥʘ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʘ ʧʨʦʜʫʢʮʷ ʊ3 ʽ 

ʊ4. 

ʋ ʨʘʟʽ ʛʽʧʝʨʧʨʦʜʫʢʮʽʾ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ 

ʧʽʜʩʠʣʶʻʪʴʩʷ ʢʘʪʘʙʦʣʽʟʤ ʙʽʣʢʽʚ. ɿʘ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ 

ʪʠʨʝʦʪʦʢʩʠʢʦʟʫ ʤʦʞʝ ʧʦʨʫʰʫʚʘʪʠʩʷ ʙʽʣʢʦʚʘ ʦʩʥʦʚʘ ʢʽʩʪʦʢ, 

ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʾʭ ʜʝʤʽʥʝʨʘʣʽʟʘʮʽʻʶ. 

ʋ ʧʝʯʽʥʮʽ ʪʘ ʽʥʰʠʭ ʪʢʘʥʠʥʘʭ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ 

ʛʣʽʢʦʛʝʥʫ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʞʠʨʦʚʦʾ 

ʽʥʬʽʣʴʪʨʘʮʽʾ ʧʝʯʽʥʢʠ. 

ɿʘ ʪʠʨʝʦʪʦʢʩʠʢʦʟʫ ʤʦʞʫʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʧʦʤʽʨʥʘ 

ʛʽʧʝʨʛʣʽʢʝʤʽʷ ʽ ʛʣʶʢʦʟʫʨʽʷ, ʚ ʢʨʦʚʽ ʟʥʠʞʫʻʪʴʩʷ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʘʣʴʙʫʤʽʥʽʚ ʪʘ ʭʦʣʝʩʪʝʨʦʣʫ, ʟʨʦʩʪʘʻ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ. 

ɻʽʧʦʪʠʨʝʦʟ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʛʽʧʦʬʫʥʢʮʽʾ 

ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ, ʷʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʝʬʽʮʠʪʫ ʊ3 ʽ ʊ4. 

ɿʘ ʛʽʧʦʪʠʨʝʦʟʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ: 

ï ʟʥʠʞʫʻʪʴʩʷ ʩʠʥʪʝʟ ʽ ʨʦʟʱʝʧʣʝʥʥʷ ʙʽʣʢʽʚ, ʞʠʨʽʚ ʽ 
ʚʫʛʣʝʚʦʜʽʚ; 

ï ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʟʤʝʥʰʫʻʪʴʩʷ ʚʤʽʩʪ ʘʣʴʙʫʤʽʥʽʚ; 

ï ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʛʽʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʽʷ; 

ï ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʤʽʩʪ 

ʪʨʠʘʮʠʣʛʣʽʮʝʨʦʣʽʚ ʪʘ ʬʦʩʬʦʣʽʧʽʜʽʚ; 

ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʤʦʞʝ ʙʫʪʠ 

ʥʦʨʤʘʣʴʥʦʶ ʘʙʦ ʟʥʠʞʝʥʦ.ʁ 

ɽʥʜʝʤʽʯʥʠʡ ʟʦʙ ʪʨʘʧʣʷʻʪʴʩʷ ʚ ʤʽʩʮʝʚʦʩʪʷʭ ʟ̔ 

ʜʝʬʽʮʠʪʦʤ ʡʦʜʫ ʫ ʚʦʜʽ ʽ ʧʨʦʜʫʢʪʘʭ ʭʘʨʯʫʚʘʥʥʷ (ʤʝʥʰʝ ʥʽʞ 
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100 ʤʢʛ/ʜʦʙʫ). ʂʦʥʮʝʥʪʨʘʮʽʷ ʊ3 ʽ ʊ4 ʫ ʢʨʦʚʽ ʚ ʨʘʟʽ 

ʢʨʝʪʠʥʽʟʤʫ ʪʘ ʤʽʢʩʝʜʝʤʫ ʟʘʚʞʜʠ ʟʥʠʞʝʥʘ. 

ɼʝʬʽʮʠʪ ʡʦʜʫ ʚ ʜʠʪʠʥʠ ʚʠʢʣʠʢʘʻ ʨʦʟʚʠʪʦʢ 

ʢʨʝʪʠʥʽʟʤʫ ï ʥʝʟʚʦʨʦʪʥʝ ʧʦʨʫʰʝʥʥʷ ʬʽʟʠʯʥʦʛʦ ʽ 

ʧʩʠʭʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʋ ʜʦʨʦʩʣʠʭ ʪʘʢʠʡ ʩʪʘʥ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʤʽʢʩʝʜʝʤʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʧʝʨʝʚʘʞʘʥʥʷʤ ʨʝʘʢʮʽʡ ʛʘʣʴʤʫʚʘʥʥʷ, ʘʧʘʪʽʾ, ʟʥʠʞʝʥʥʷʤ 

ʽʥʪʝʣʝʢʪʫ.  

 

ɻʦʨʤʦʥʠ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ 

ɻʦʨʤʦʥʠ ʤʦʟʢʦʚʦʛʦ ʰʘʨʫ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ 

ʋ ʤʦʟʢʦʚʦʤʫ ʰʘʨʽ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ ʩʠʥʪʝʟʫʶʪʴʩʷ 

ʢʘʪʝʭʦʣʘʤʽʥʠ (ʘʜʨʝʥʘʣʽʥ ʪʘ ʥʦʨʘʜʨʝʥʘʣʽʥ). 

ɸʜʨʝʥʘʣʽʥ (ʝʧʽʥʝʬʨʠʥ) ï ʛʦʨʤʦʥ ʩʪʨʝʩʫ (ʟʘ ʩʪʨʝʩʫ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʡʦʛʦ ʚ ʢʨʦʚʽ ʟʨʦʩʪʘʻ ʚ 4ï5 ʨʘʟʽʚ). 

ʅʦʨʘʜʨʝʥʘʣʽʥ (ʥʦʨʝʧʽʥʝʬʨʠʥ) ʤʘʻ ʚʣʘʩʪʠʚʦʩʪʽ 

ʥʝʡʨʦʤʝʜʽʘʪʦʨʫ. ʎʽ ʛʦʨʤʦʥʠ ʩʠʥʪʝʟʫʶʪʴʩʷ ʟ ʘʤʽʥʦʢʠʩʣʦʪʠ 

ʪʠʨʦʟʠʥʫ. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʨʝʘʢʮʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʠʨʦʟʠʥʫ ʥʘ 

ʢʘʪʝʭʦʣʘʤʽʥʠ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ: 
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ʋ ʢʣʽʪʠʥʘʭ-ʤʽʰʝʥʷʭ ʢʘʪʝʭʦʣʘʤʽʥʠ ʜʽʶʪʴ ʯʝʨʝʟ ʜʚʘ 

ʛʦʣʦʚʥʠʭ ʢʣʘʩʠ ʨʝʮʝʧʪʦʨʽʚ: ʘʣʴʬʘ-ʘʜʨʝʥʝʨʛʽʯʥʽ ʽ ʙʝʪʘ-

ʘʜʨʝʥʝʨʛʽʯʥʽ ʨʝʮʝʧʪʦʨʠ.  

ɹʽʦʭʽʤʽʯʥʽ ʝʬʝʢʪʠ ʘʜʨʝʥʘʣʽʥʫ 

ɸʜʨʝʥʘʣʽʥ ï ʮʝ ʛʦʨʤʦʥ, ʷʢʠʡ ʨʝʛʫʣʶʻ ʤʝʪʘʙʦʣʽʟʤ 

ʚʫʛʣʝʚʦʜʽʚ ʪʘ ʣʽʧʽʜʽʚ. 

ɺʧʣʠʚ ʘʜʨʝʥʘʣʽʥʫ ʥʘ ʦʙʤʽʥ ʚʫʛʣʝʚʦʜʽʚ. ɸʜʨʝʥʘʣʽʥ 

ʧʽʜʚʠʱʫʻ ʢʦʥʮʝʥʪʨʘʮʽʶ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʩʪʠʤʫʣʷʮʽʾ ʨʦʟʱʝʧʣʝʥʥʷ ʛʣʽʢʦʛʝʥʫ (ʛʣʽʢʦʛʝʥʦʣʽʟʫ) 

ʚ ʧʝʯʽʥʮʽ ʜʦ ʚʽʣʴʥʦʾ ʛʣʶʢʦʟʠ. ɻʽʧʝʨʛʣʽʢʝʤʽʯʥʠʡ ʝʬʝʢʪ 

ʚʘʞʣʠʚʠʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʰʠʭ ʪʢʘʥʠʥ ʧʘʣʠʚʦʤ ʚ 

ʫʤʦʚʘʭ ʩʪʨʝʩʫ. 

ɺʧʣʠʚ ʘʜʨʝʥʘʣʽʥʫ ʥʘ ʦʙʤʽʥ ʣʽʧʽʜʽʚ. ɸʜʨʝʥʘʣʽʥ 

ʩʪʠʤʫʣʶʻ ʣʽʧʦʣʽʟʫ ʚ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚ ʢʨʦʚʽ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʤʽʩʪ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʱʦ ʻ 

ʜʦʜʘʪʢʦʚʠʤ ʜʞʝʨʝʣʦʤ ʤʝʪʘʙʦʣʽʯʥʦʾ ʝʥʝʨʛʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʪʘʙʦʣʽʯʥʠʡ ʝʬʝʢʪ ʘʜʨʝʥʘʣʽʥʫ 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʨʛʘʥʽʟʤʫ ʝʥʝʨʛʽʻʶ ʚ ʫʤʦʚʘʭ 

ʩʪʨʝʩʫ. 

ɼʣʷ ʽʥʘʢʪʠʚʘʮʽʾ ʢʘʪʝʭʦʣʘʤʽʥʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʻ ʜʚʘ 

ʬʝʨʤʝʥʪʠ: ʤʦʥʦʘʤʽʥʦʦʢʩʠʜʘʟʘ (ʄɸʆ) ʪʘ ʢʘʪʝʭʦʣ-ʆ-

ʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʘ. ɿʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʢʘʪʝʭʦʣʘʤʽʥʽʚ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ ʬʝʦʭʨʦʤʦʮʠʪʦʤʫ. ʌʝʦʭʨʦʤʦʮʠʪʦʤʠ ï ʮʝ 

ʜʦʙʨʦʷʢʽʩʥʽ ʧʫʭʣʠʥʠ ʤʦʟʢʦʚʦʛʦ ʰʘʨʫ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ, 

ʷʢʽ ʩʝʢʨʝʪʫʶʪʴ ʘʜʨʝʥʘʣʽʥ ʽ ʥʦʨʘʜʨʝʥʘʣʽʥ ʫ ʚʠʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ. ɿʘ ʬʝʦʭʨʦʤʦʮʠʪʦʤʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʛʽʧʝʨʛʣʽʢʝʤʽʷ ʽ ʛʣʶʢʦʟʫʨʽʷ. 

ʄʝʭʘʥʽʟʤ ʜʽʾ ʘʜʨʝʥʘʣʽʥʫ 

ɸʜʨʝʥʘʣʽʥ ʤʘʻ ʤʝʤʙʨʘʥʥʦ-ʮʠʪʦʟʦʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤ 

ʜʽʾ. ʋ ʨʘʟʽ ʜʽʾ ʮʴʦʛʦ ʛʦʨʤʦʥʫ ʥʘ ʨʝʮʝʧʪʦʨʠ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʘʢʪʠʚʘʮʽʷ ʘʜʝʥʽʣʘʪʮʠʢʣʘʟʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʩʠʥʪʝʟʫʻʪʴʩʷ 

ʮɸʄʌ ï ʚʪʦʨʠʥʥʠʡ ʧʦʩʝʨʝʜʥʠʢ, ʷʢʠʡ ʟʘʧʫʩʢʘʻ ʢʘʩʢʘʜ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʟʤʽʥ (ʤʝʭʘʥʽʟʤ ʜʽʾ ʮɸʄʌ ʷʢ ʚʪʦʨʠʥʥʦʛʦ 

ʧʦʩʝʨʝʜʥʠʢʘ ʨʦʟʛʣʷʥʫʪʠʡ ʚʠʱʝ).  
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ʉʪʝʨʦʾʜʥʽ ʛʦʨʤʦʥʠ 
ʉʪʝʨʦʾʜʥʽ ʛʦʨʤʦʥʠ ï ʮʝ ʣʧ̔ʦʬʽʣʴʥʽ ʩʧʦʣʫʢʠ, ʷʢʽ 

ʩʠʥʪʝʟʫʶʪʴʩʷ ʟ ʭʦʣʝʩʪʝʨʦʣʫ. ɿʘ ʩʫʯʘʩʥʦʶ ʥʦʤʝʥʢʣʘʪʫʨʦʶ 

ʚʠʜʽʣʷʶʪʴ ʪʨʠ ʛʨʫʧʠ ʮʠʭ ʛʦʨʤʦʥʽʚ: 

1-ʰʘ ï ʉ21-ʩʪʝʨʦʾʜʠ (ʛʨʫʧʘ ʧʨʝʛʥʘʥʫ) ï 

ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ (ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʠ ʪʘ ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜʠ) 

ʪʘ ʧʨʦʛʝʩʪʠʥʠ. 

2-ʛʘ ï ʉ19-ʩʪʝʨʦʾʜʠ (ʛʨʫʧʘ ʘʥʜʨʦʩʪʘʥʫ) ï ʘʥʜʨʦʛʝʥʠ. 

3-ʪʷ ï ʉ18-ʩʪʝʨʦʾʜʠ (ʛʨʫʧʘ ʝʩʪʨʘʥʫ) ï ʝʩʪʨʦʛʝʥʠ. 

ɻʦʨʤʦʥʠ ʢʦʨʠ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ 

ʂʦʨʪʠʢʦʩʪʝʨʦʾʜʠ (ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʠ ʪʘ 

ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜʠ) ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ ʢʦʨʽ ʥʘʜʥʠʨʢʦʚʠʭ 

ʟʘʣʦʟ. ʋ ʢʨʦʚʽ ʚʦʥʠ ʧʝʨʝʚʘʞʥʦ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʙʽʣʢʦʤ 

ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜʽʚ. 

ɸʢʪʠʚʥʦʶ ʬʦʨʤʦʶ ʮʠʭ ʛʦʨʤʦʥʽʚ ʫ ʢʨʦʚʽ ʻ ʛʦʨʤʦʥʠ, ʷʢʽ ʥʝ 

ʟʚô̫ ʟʘʥʽ ʟ ʙʽʣʢʘʤʠ. 

ɻʣʶʢʦʢʦʨʪʠʢʦʾʜʠ 

ʅʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʤʠ ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʘʤʠ ʻ 

ʢʦʨʪʠʟʦʣ (ʛʽʜʨʦʢʦʨʪʠʟʦʥ) ʽ ʢʦʨʪʠʢʦʩʪʝʨʦʥ.  

 

 

ʂʦʨʪʠʟʦʣ 
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ɻʣʶʢʦʢʦʨʪʠʢʦʾʜʠ ʤʦʞʫʪʴ ʤʘʪʠ ʷʢ ʘʥʘʙʦʣʽʯʥʫ (ʫ 

ʧʝʯʽʥʮʽ), ʪʘʢ ʽ ʢʘʪʘʙʦʣʽʯʥʫ (ʫ ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʪʢʘʥʘʥʘʭ) 

ʜʽʶ. ɺʦʥʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ ʦʙʤʽʥʫ ʚʫʛʣʝʚʦʜʽʚ, 

ʙʽʣʢʽʚ, ʤʘʶʪʴ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʜʽʶ. ɻʣʶʢʦʢʦʨʪʠʢʦʾʜʠ ʪʘʢʦʞ 

ʤʘʶʪʴ ʥʝʟʥʘʯʥʫ ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜʥʫ ʘʢʪʠʚʥʽʩʪʴ. 

ʋʯʘʩʪʴ ʚ ʦʙʤʽʥʽ ʚʫʛʣʝʚʦʜʽʚ 

ɻʣʶʢʦʢʦʨʪʠʢʦʾʜʠ ï ʮʝ ʛʦʨʤʦʥʠ, ʷʢʽ ʟʙʽʣʴʰʫʶʪʴ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ. ɻʽʧʝʨʛʣʽʢʝʤʽʯʥʠʡ ʝʬʝʢʪ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʛʦʨʤʦʥʠ: 

1) ʘʢʪʠʚʫʶʪʴ ʛʣʶʢʦʥʝʦʛʝʥʝʟ; 

2) ʛʘʣʴʤʫʶʪʴ ʧʦʛʣʠʥʘʥʥʷ ʡ ʫʪʠʣʽʟʘʮʽʶ ʛʣʶʢʦʟʠ ʚ 

ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʪʢʘʥʠʥʘʭ. 

ʋ ʧʝʯʽʥʮʽ ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʠ ʤʘʶʪʴ ʘʥʘʙʦʣʽʯʥʫ ʜʽʶ. 

ɺʦʥʠ ʩʪʠʤʫʣʶʶʪʴ ʩʠʥʪʝʟ ʛʣʶʢʦʟʠ (ʛʣʶʢʦʥʝʦʛʝʥʝʟ) ʪʘ 

ʛʣʽʢʦʛʝʥʫ (ʛʣʽʢʦʛʝʥʝʟ). 

ʋʯʘʩʪʴ ʚ ʦʙʤʽʥʽ ʣʽʧʽʜʽʚ 

ɻʣʶʢʦʢʦʨʪʠʢʦʾʜʠ ʧʽʜʚʠʱʫʶʪʴ ʨʦʟʱʝʧʣʝʥʥʷ ʊɸɻ ʚ 

ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ (ʣʽʧʦʣʽʟ). ʋ ʨʝʟʫʣʴʪʘʪʽ ʚ ʢʨʦʚʽ ʟʨʦʩʪʘʻ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ. 

ʋʯʘʩʪʴ ʚ ʦʙʤʽʥʽ ʙʽʣʢʽʚ 

ʋ ʧʝʯʽʥʮʽ ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʠ ʩʪʠʤʫʣʶʶʪʴ ʩʠʥʪʝʟ 

ʙʽʣʢʽʚ ʽ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ. ʋ ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʪʢʘʥʠʥʘʭ 

(ʤô̫ ʟʠ, ʣʽʤʬʦʾʜʥʘ, ʞʠʨʦʚʘ, ʩʧʦʣʫʯʥʘ ʪʢʘʥʠʥʠ) ʚʦʥʠ 

ʧʽʜʩʠʣʶʶʪʴ ʨʦʟʱʝʧʣʝʥʥʷ ʙʽʣʢʽʚ. ʂʘʪʘʙʦʣʽʟʤ ʙʽʣʢʽʚ ʫ 

ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʪʢʘʥʠʥʘʭ ʻ ʜʞʝʨʝʣʦʤ ʘʤʽʥʦʢʠʩʣʦʪ ʜʣʷ 

ʛʣʶʢʦʥʝʦʛʝʥʝʟʫ. 

ɻʣʶʢʦʢʦʨʪʠʢʦʾʜʠ ʤʘʶʪʴ ʪʘʢʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ: 

1) ʫ ʚʠʩʦʢʠʭ (ʣʽʢʫʚʘʣʴʥʠʭ) ʜʦʟʘʭ ʚʦʥʠ ʛʘʣʴʤʫʶʪʴ 
ʽʤʫʥʦʣʦʛʽʯʥʫ ʨʝʘʢʮʽʶ ʦʨʛʘʥʽʟʤʫ; 

2) ʚʦʥʠ ʟʜʘʪʥʽ ʛʘʣʴʤʫʚʘʪʠ ʟʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ.  

ɿʙʽʣʴʰʝʥʥʷ ʩʠʥʪʝʟʫ ʽ ʩʝʢʨʝʮʽʾ ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʽʚ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ ʭʚʦʨʦʙʠ (ʩʠʥʜʨʦʤʫ) ɯʮʝʥʢʦ ï ʂʫʰʠʥʛʘ.  
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ʆʩʥʦʚʥʽ ʧʨʦʷʚʠ: 

1) ʛʽʧʝʨʛʣʽʢʝʤʽʷ; 

2) ʛʣʶʢʦʟʫʨʽʷ; 

3) ʦʞʠʨʽʥʥʷ ʟ ʧʝʨʝʚʘʞʥʠʤ ʚʽʜʢʣʘʜʘʥʥʷʤ ʣʽʧʽʜʽʚ ʫ 
ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʪʫʣʫʙʘ, ʞʠʚʦʪʽ ʪʘ ʦʙʣʠʯʯʽ; 

4) ʟʘʪʨʠʤʢʘ Na+ ʽ ʚʘʞʢʘ ʛʽʧʝʨʪʝʥʟʽʷ. 

 

ʄʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜʠ 

ʎʽ ʛʦʨʤʦʥʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ ʚʦʜʥʦ-

ʩʦʣʴʦʚʦʛʦ ʦʙʤʽʥʫ. ʅʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʤ 

ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜʦʤ, ʷʢʠʡ ʥʘʷʚʥʠʡ ʫ ʢʨʦʚʽ, ʻ ʘʣʴʜʦʩʪʝʨʦʥ. 

ɸʣʴʜʦʩʪʝʨʦʥ ʨʝʛʫʣʶʻ ʙʘʣʘʥʩ Na+, ʂ+, Clï ʽ ʚʦʜʠ ʚ 

ʦʨʛʘʥʽʟʤʽ. ʂʣʽʪʠʥʘʤʠ-ʤʽʰʝʥʷʤʠ ʜʣʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʻ 

ʢʣʽʪʠʥʠ ʝʧʽʪʝʣʽʶ ʜʠʩʪʘʣʴʥʠʭ ʢʘʥʘʣʴʮʽʚ ʥʠʨʦʢ. ɺʽʥ 

ʧʽʜʩʠʣʶʻ ʨʝʘʙʩʦʨʙʮʽʶ Na+ ʪʘ ʝʢʩʢʨʝʮʽʶ ʂ+ ʫ ʩʝʯʫ. 

ɺʽʜʙʫʚʘʻʪʴʩʷ ʟʘʪʨʠʤʢʘ Na+, ʅ2ʆ (ʷʢʘ ʫʪʨʠʤʫʻʪʴʩʷ Na+), ʉlï 

ʚ ʦʨʛʘʥʽʟʤʽ ʽ ʚʪʨʘʪʘ ʟ̔ ʩʝʯʝʶ ʂ+.  

 

 

          ɸʣʴʜʦʩʪʝʨʦʥ 

 

ʆʩʥʦʚʥʠʤ ʨʝʛʫʣʷʪʦʨʦʤ ʧʨʦʜʫʢʮʽʾ ʘʣʴʜʦʩʪʝʨʦʥʫ ʻ 

ʨʝʥʽʥ-ʘʥʛʽʦʪʝʥʟʠʥʦʚʘ ʩʠʩʪʝʤʘ. ʈʝʥʽʥ-ʘʥʛʽʦʪʝʥʟʠʥ-

ʘʣʴʜʦʩʪʝʨʦʥʦʚʠʡ ʤʝʭʘʥʽʟʤ ʟʘʙʝʟʧʝʯʫʻ ʨʝʛʫʣʷʮʽʶ 

ʢʨʦʚô̫ ʥʦʛʦ ʪʠʩʢʫ ʽ ʝʣʝʢʪʨʦʣʽʪʥʦʛʦ ʦʙʤʽʥʫ.  
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ʇʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜʽʚ ʩʧʦʩʪʝ-

ʨʛ̔ʘʻʪʴʩʷ ʟʘ ʭʚʦʨʦʙʠ ʂʦʥʥʘ (ʛʽʧʝʨʘʣʴʜʦʩʪʝʨʦʥʽʟʤʫ). 

ʆʩʥʦʚʥʽ ʩʠʤʧʪʦʤʠ ʮʽʻʾ ʭʚʦʨʦʙʠ: ʛʽʧʝʨʥʘʪʨʽʻʤʽʷ, ʥʘʙʨʷʢʠ, 

ʛʽʧʝʨʪʝʥʟʽʷ, ʧʽʜʚʠʱʝʥʘ ʟʙʫʜʣʠʚʽʩʪʴ ʤʽʦʢʘʨʜʘ. 

ɿʥʠʞʝʥʥʷ ʩʝʢʨʝʮʽʾ ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʽʚ ʽ 

ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ ʭʚʦʨʦʙʠ ɸʜʜʽʩʦʥʘ 

(ʙʨʦʥʟʦʚʘ ʭʚʦʨʦʙʘ). ʇʨʠ ʮʴʦʤʫ ʟʘʭʚʦʨʶʚʘʥʥʽ ʧʦʰʢʦʜʞʝʥʦ 

ʙʽʣʴʰʝ ʥʽʞ 90 % ʢʣʽʪʠʥ ʢʦʨʠ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ, ʷʢʽ 

ʧʨʦʜʫʢʫʶʪʴ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ. ɿʘ ʭʚʦʨʦʙʠ ɸʜʜʽʩʦʥʘ 

ʨʦʟʚʠʚʘʶʪʴʩʷ: ʛʽʧʦʛʣʽʢʝʤʽʷ, ʟʥʠʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʩʪʨʝʩʫ, 

ʘʥʦʨʝʢʩʽʷ, ʩʣʘʙʽʩʪʴ, ʛʽʧʦʪʝʥʟʽʷ, ʛʽʧʦʥʘʪʨʽʻʤʽʷ, ʛʽʧʝʨʢʘʣʽʻʤʽʷ 

ʪʦʱʦ. 

ɻʦʨʤʦʥʠ ʩʪʘʪʝʚʠʭ ʟʘʣʦʟ 

ɻʦʨʤʦʥʠ ʩʪʘʪʝʚʠʭ ʟʘʣʦʟ ï ʮʝ ʪʘʢʦʞ ʩʪʝʨʦʾʜʥʽ 

ʛʦʨʤʦʥʠ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ: 

ï ʘʥʜʨʦʛʝʥʠ (ʉ19-ʩʪʝʨʦʾʜʠ): ʦʩʥʦʚʥʠʡ ʘʥʜʨʦʛʝʥ ï 

ʪʝʩʪʦʩʪʝʨʦʥ; 

ï ʝʩʪʨʦʛʝʥʠ (ʉ18-ʩʪʝʨʦʾʜʠ): ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʤ 

ʝʩʪʨʦʛʝʥʦʤ ʻ 17-ɓ-ʝʩʪʨʘʜʽʦʣ;  

ï ʧʨʦʛʝʩʪʠʥʠ (ʉ21-ʩʪʝʨʦʾʜʠ): ʦʩʥʦʚʥʠʤ ʻ 

ʧʨʦʛʝʩʪʝʨʦʥ. 

ʉʠʥʪʝʟ ʟʘʟʥʘʯʝʥʠʭ ʛʦʨʤʦʥʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ 

ʭʦʣʝʩʪʝʨʦʣʫ. ʇʽʩʣʷ ʩʝʢʨʝʮʽʾ ʚ ʢʨʦʚ 97ï99 % ʩʪʘʪʝʚʠʭ 

ʛʦʨʤʦʥʽʚ ʟʚô̫ ʟʫʶʪʴʩʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʨʘʥʩʧʦʨʪʥʠʤʠ 

ʙʽʣʢʘʤʠ ʪʘ ʻ ʥʝʘʢʪʠʚʥʠʤʠ. 

ʆʩʥʦʚʥʽ ʙʽʦʭʽʤʽʯʥʽ ʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ ʘʥʜʨʦʛʝʥʽʚ: 

1) ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʨʦʟʚʠʪʦʢ ʪʘ ʢʦʥʪʨʦʣʴ ʚʪʦʨʠʥʥʠʭ 

ʩʪʘʪʝʚʠʭ ʦʟʥʘʢ ʪʘ ʩʧʝʨʤʘʪʦʛʝʥʝʟ; 

2) ʩʪʠʤʫʣʶʶʪʴ ʜʦʜʘʪʢʦʚʽ ʩʪʘʪʝʚʽ ʟʘʣʦʟʠ 

(ʧʝʨʝʜʤʽʭʫʨʦʚʘ ʟʘʣʦʟʘ, ʩʽʤô̫ ʥʽ ʤʽʭʫʨʮʽ); 

3) ʤʘʶʪʴ ʧʦʪʫʞʥʫ ʘʥʘʙʦʣʽʯʥʫ ʜʽʶ ï ʩʪʠʤʫʣʶʶʪʴ 

ʩʠʥʪʝʟ ʙʽʣʢʘ ʚ ʧʝʯʽʥʮʽ, ʥʠʨʢʘʭ ʽ ʤô̫ ʟʘʭ; ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ 

ʧʦʟʠʪʠʚʥʦʛʦ ʘʟʦʪʠʩʪʦʛʦ ʙʘʣʘʥʩʫ ʩʪʘʻ; 

4) ʚʠʟʥʘʯʘʶʪʴ ʩʪʘʪʝʚʫ ʧʦʚʝʜʽʥʢʫ ʪʘ ʽʥʩʪʠʥʢʪʠ. 
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ʆʩʥʦʚʥʽ ʙʽʦʭʽʤʽʯʥʽ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ  

ʝʩʪʨʦʛʝʥʽʚ ʽ ʧʨʦʛʝʩʪʠʥʽʚ 

ɽʩʪʨʦʛʝʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʩʪʘʪʝʚʦʾ ʩʠʩʪʝʤʠ ʞʽʥʦʢ, ʘ ʩʘʤʝ:  

1) ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʨʦʟʚʠʪʦʢ ʷʡʮʝʚʦʜʽʚ ʽ ʤʘʪʢʠ; 

2) ʧ̔ ʜʩʠʣʶʶʪʴ ʩʢʦʨʦʯʫʚʘʣʴʥʫ ʬʫʥʢʮʽʶ ʤʘʪʢʠ; 

3) ʘʢʪʠʚʫʶʪʴ ʩʠʥʪʝʟ ʙʽʣʢʘ ʽ ʥʫʢʣʝʦʧʨʦʪʝʾʥʽʚ ʫ 

ʤʽʦʤʝʪʨʽʾ; 

4) ʤʘʶʪʴ ʘʥʘʙʦʣʽʯʥʠʡ ʚʧʣʠʚ ʫ ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʘʭ ʫ 

ʧʝʨʽʦʜ ʚʘʛʽʪʥʦʩʪʽ; 

5) ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʩʪʘʪʝʚʦʾ ʧʦʚʝʜʽʥʢʠ ʪʘ 
ʽʥʩʪʠʥʢʪʽʚ. 

ʍʽʤʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʜʝʷʢʠʭ ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ ʧʦʜʘʥʘ 

ʥʘ ʨʠʩʫʥʢʫ: 

 

 

ʇʨʦʛʝʩʪʝʨʦʥ (ʦʩʥʦʚʥʠʡ ʧʨʦʛʝʩʪʠʥ) ï ʮʝ ʛʦʨʤʦʥ, 

ʷʢʠʡ ʩʠʥʪʝʟʫʻʪʴʩʷ ʞʦʚʪʠʤ ʪʽʣʦʤ, ʧʣʘʮʝʥʪʦʶ ʪʘ ʚ ʢʦʨʽ 

ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ. ʇʽʩʣʷ ʦʚʫʣʷʮʽʾ, ʢʦʣʠ ʬʦʨʤʫʻʪʴʩʷ ʞʦʚʪʝ 

ʪʽʣʦ, ʫʪʚʦʨʶʻʪʴʩʷ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʮʴʦʛʦ ʛʦʨʤʦʥʫ. 

ʇʨʦʛʝʩʪʝʨʦʥ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʽʜʛʦʪʦʚʢʫ ʜʦ ʚʘʛʽʪʥʦʩʪʽ ʽ ʾʾ 

ʟʙʝʨʝʞʝʥʥʷ ʜʦ ʧʦʣʦʛʽʚ, ʘ ʩʘʤʝ: 

1) ʛʦʪʫʻ ʝʥʜʦʤʝʪʨʽʡ ʤʘʪʢʠ ʜʦ ʽʤʧʣʘʥʪʘʮʽʾ 

ʟʘʧʣʽʜʥʝʥʦʾ ʷʡʮʝʢʣʽʪʠʥʠ; 
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2) ʚ ʤʦʣʦʯʥʠʭ ʟʘʣʦʟʘʭ ʨʘʟʦʤ ʟ ʝʩʪʨʘʛʝʥʘʤʠ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʨʦʟʚʠʪʦʢ ʟʘʣʦʟʠʩʪʦʾ ʪʢʘʥʠʥʠ; 

3) ʨʦʟʩʣʘʙʣʶʻ ʤʫʩʢʫʣʘʪʫʨʫ ʤʘʪʢʠ ʽ ʷʡʮʝʚʦʜʽʚ 

(ʧʝʨʝʚʘʞʥʦ ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʘʮʽʾ ʬʝʨʤʝʥʪʫ, ʷʢʠʡ 

ʽʥʘʢʪʠʚʫʶʪʴ ʦʢʩʠʪʦʮʠʥ). 

ʇʨʦʛʝʩʪʠʥʠ ʪʘʢʦʞ ʤʘʶʪʴ ʘʥʪʠʘʥʜʨʦʛʝʥʥʫ 

ʘʢʪʠʚʥʽʩʪʴ, ʘ ʩʘʤʝ: 

1) ʧʨʠʛʥʽʯʫʶʪʴ ʫʪʚʦʨʝʥʥʷ ʘʥʜʨʦʛʝʥʽʚ; 

2) ʩʪʠʤʫʣʶʶʪʴ ʩʠʥʪʝʟ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʙʽʣʢʘ, ʷʢʠʡ 
ʟʚô̫ ʟʫʻ ʘʥʜʨʦʛʝʥʠ ʫ ʢʨʦʚʽ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʟʥʠʞʫʻ ʾʭ 

ʘʢʪʠʚʥʽʩʪʴ.  

ʇʨʦʛʝʩʪʝʨʦʥ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʙʘʪʴʢʽʚʩʴʢʽ 

ʽʥʩʪʠʥʢʪʠ ʽ ʪʫʨʙʦʪʫ ʧʨʦ ʙʣʠʟʴʢʠʭ. 

ɿʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʦʛʝʩʪʝʨʦʥʫ ʚ ʢʨʦʚʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʨʠʚʘʥʥʷ ʚʘʛʽʪʥʦʩʪʽ.  

 

ɻʦʨʤʦʥʠ, ʷʢʽ ʨʝʛʫʣʶʶʪʴ ʦʙʤʽʥ ʢʘʣʴʮʽʶ ʽ 

ʬʦʩʬʘʪʽʚ 

ɼʦ ʛʦʤʦʥʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʛʫʣʷʮʽʶ ʦʙʤʽʥʫ 

ʢʘʣʴʮʽʶ ʪʘ ʬʦʩʬʘʪʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ, ï ʮʝ ʢʘʣʴʮʠʪʨʽʦʣ 

(ʘʢʪʠʚʥʘ ʬʦʨʤʘ ʚʽʪʘʤʽʥʫ ɼ3), ʧʘʨʘʪʛʦʨʤʦʥ ʪʘ ʢʘʣʴʮʠʪʦʥʽʥ. 

ʊʢʘʥʠʥʠ-ʤʽʰʝʥʽ ʜʣʷ ʜʽʾ ʮʠʭ ʛʦʨʤʦʥʽʚ ï ʢʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ, 

ʥʠʨʢʠ ʪʘ ʪʦʥʢʠʡ ʢʠʰʢʽʚʥʠʢ.  

ʇʘʨʘʪʛʦʨʤʦʥ (ʧʘʨʘʪʠʨʝʦʾʜʥʠʡ ʛʦʨʤʦʥ ï ʇʊɻ) 

ʩʠʥʪʝʟʫʻʪʴʩʷ ʪʘ ʩʝʢʨʝʪʫʻʪʴʩʷ ʧʘʨʘʱʠʪʦʧʦʜʽʙʥʠʤʠ ʟʘʣʦʟʘʤʠ 

ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʘʣʴʮʽʶ ʚ ʢʨʦʚʽ. 

ʇʽʩʣʷ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʢʨʦʚ ʇʊɻ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʧʽʜʪʨʠʤʘʥʥʽ 

ʩʪʘʣʦʩʪʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʘʣʴʮʽʶ ʽ ʬʦʩʬʦʨʫ, ʜʽʁʯʠ ʥʘ ʢʽʩʪʢʠ, 

ʥʠʨʢʠ ʽ ʢʠʰʢʽʚʥʠʢ. ɼʽʷ ʧʘʨʘʪʛʦʨʤʦʥʫ ʥʘ ʮʽ ʪʢʘʥʠʥʠ-ʤʽʰʝʥʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʚ ʢʨʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʘʣʴʮʽʶ ʽ 

ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʬʦʩʬʘʪʽʚ. 

ʎʝʡ ʟʘʛʘʣʴʥʠʡ ʝʬʝʢʪ ʇʊɻ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʪʘʢʠʭ ʪʢʘʥʠʥʥʠʭ ʝʬʝʢʪʽʚ:  
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1) ʫ ʢʽʩʪʢʘʭ ʚʽʥ ʧʽʜʚʠʱʫʻ ʨʝʟʦʨʙʮʽʶ ʢʽʩʪʦʢ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʭʦʜʫ ʉʘ2+ ʽ ʬʦʩʬʘʪʽʚ ʫ ʢʨʦʚ; 

2) ʫ ʥʠʨʢʘʭ ʧʽʜʚʠʱʫʻ ʨʝʘʙʩʦʨʙʮʽʶ ʉʘ2+ ʪʘ ʝʢʩʢʨʝʮʽʶ 

ʬʦʩʬʘʪʽʚ, ʩʪʠʤʫʣʶʻ ʩʠʥʪʝʟ ʘʢʪʠʚʥʦʾ ʬʦʨʤʠ ʚʽʪʘʤʽʥʫ ɼ3 ï 

ʢʘʣʴʮʠʪʨʽʦʣʫ;   

3) ʫ ʢʠʢhʽʚʥʠʢʫ ʧʽʜʩʠʣʶʻ ʚʩʤʦʢʪʫʚʘʥʥʷ ʉʘ2+ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʯʝʨʝʟ ʘʢʪʠʚʘʮʽʶ ʩʠʥʪʝʟʫ ʢʘʣʴʮʠʪʨʽʦʣʫ 

(ʷʢʠʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʙʽʣʴʰʫʻ ʘʜʩʦʨʙʮʽʶ ʢʘʣʴʮʽʶ ʚ 

ʪʦʥʢʦʤʫ ʢʠʰʢʽʚʥʠʢʫ). 

ɻʽʧʦʧʘʨʘʪʠʨʝʦʟ (ʜʝʬʽʮʠʪ ʇʊɻ) ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʟʥʠʞʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʘʣʴʮʽʶ ʽ ʧʽʜʚʠʱʝʥʥʷʤ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʦʩʬʘʪʽʚ ʫ ʢʨʦʚʽ.  

ɻʽʧʝʨʧʘʨʘʪʠʨʝʦʟ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʛʽʧʝʨ-

ʢʘʣʴʮʽʻʤʽʻʶ, ʛʽʧʦʬʦʩʬʘʪʝʤʽʻʶ, ʤʦʞʣʠʚʘ ʨʝʟʦʨʙʮʽʷ ʢʽʩʪʦʢ 

(ʚʪʦʨʠʥʥʠʡ ʦʩʪʝʦʧʦʨʦʟ) ʪʘ ʫʨʘʞʝʥʥʷ ʥʠʨʦʢ.  

ʂʘʣʴʮʠʪʨʽʦʣ (1,25(ʆʅ)2D3) ï ʮʝ ʘʢʪʠʚʥʘ ʬʦʨʤʘ 

ʚʽʪʘʤʽʥʫ ɼ3, ʷʢʘ ʤʘʻ ʛʦʤʦʥʘʣʴʥʽ ʝʬʝʢʪʠ. ɺʽʥ ʫʪʚʦʨʶʻʪʴʩʷ 

ʧʦʩʣʽʜʦʚʥʦ ʚ ʧʝʯʽʥʮʽ ʽ ʥʠʨʢʘʭ (ʨʠʩ. 8.7). 

ʆʨʛʘʥʠ-ʤʽʰʝʥʽ ʢʘʣʴʮʠʪʨʽʦʣʫ ï ʮʝ ʪʦʥʢʠʡ 

ʢʠʢhʽʚʥʠʢ, ʥʠʨʢʠ ʽ ʢʽʩʪʢʠ. ɼʽʷ ʛʦʨʤʦʥʫ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʉʘ2+ ʽ ʬʦʩʬʘʪʽʚ ʫ ʢʨʦʚʽ ʜʽ̒ʁ ʥʘ 

ʟʘʟʥʘʯʝʥʽ ʦʨʛʘʥʠ, ʘ ʩʘʤʝ:  

1) ʚ ʢʠʢhʽʚʥʠʢʫ ʧʽʜʚʠʱʫʻ ʚʩʤʦʢʪʫʚʘʥʥʷ ʢʘʣʴʮʽʶ ʽ 

ʬʦʩʬʘʪʽʚ, ʟʦʢʨʝʤʘ, ʯʝʨʝʟ ʘʢʪʠʚʘʮʽʶ ʩʠʥʪʝʟʫ                           

ʉʘ-ʟʚô̫ ʟʫʚʘʣʴʥʠʭ ʙʽʣʢʽʚ ʝʥʪʝʨʦʮʠʪʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʫʩʤʦʢʪʫʚʘʥʥʷ ʢʘʣʴʮʽʶ. ʊʘʢʘ ʜʽʷ ʢʘʣʴʮʠʪʨʽʦʣʫ ʥʘ 

ʢʠʢhʽʚʥʠʢ ʩʧʨʠʷʻ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ; 
2) ʚ ʢʽʩʪʢʘʭ ʩʪʠʤʫʣʶʻ ʩʠʥʪʝʟ ʙʽʣʢʽʚ, ʷʢʽ ʘʢʪʠʚʫʶʪʴ 

ʜʽʶ ʦʩʪʝʦʢʣʘʩʪʽʚ (ʢʣʽʪʠʥ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʟʦʨʙʮʽʶ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ); 

3) ʚ ʥʠʨʢʘʭ ʘʢʪʠʚʫʶʪʴ ʩʠʥʪʝʟ ʙʽʣʢʽʚ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʨʝʘʙʩʦʨʙʮʽʶ ʢʘʣʴʮʽʶ ʽ ʬʦʩʬʘʪʽʚ. 
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ʈʠʩʫʥʦʢ 8.7 ï ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʫʪʚʦʨʝʥʥʷ ʘʢʪʠʚʥʦʾ 

ʬʦʨʤʠ ʚʽʪʘʤʽʥʫ ɼ3 (ʢʘʣʴʮʠʪʨʽʦʣʫ) 

 

ʂʘʣʴʮʠʪʦʥʽʥ (ʂʊ) ï ʧʝʪʠʜʥʠʡ ʛʦʨʤʦʥ, ʷʢʠʡ 

ʩʠʥʪʝʟʫʻʪʴʩʷ ʚ ʉ-ʢʣʽʪʠʥʘʭ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʪʘ 

ʩʝʢʨʝʪʫʻʪʴʩʷ ʟʘ ʧʽʜʚʠʱʝʥʦ ʾʢʦʥʮʝʥʪʨʘʮʽʾ ʉʘ2+ ʚ ʢʨʦʚʽ.  

ɼʽʷ ʛʦʨʤʦʥʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʉʘ2+ ʽ ʬʦʩʬʘʪʽʚ ʫ ʢʨʦʚʽ ʯʝʨʝʟ ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʠ-ʤʽʰʝʥʽ 

(ʢʽʩʪʢʠ ʪʘ ʥʠʨʢʠ), ʘ ʩʘʤʝ:  

ï ʚ ʢʽʩʪʢʘʭ ʛʘʣʴʤʫʻ ʨʫʡʥʘʮʽʶ ʛʽʜʨʦʢʩʠʣʘʧʘʪʠʪʫ ʪʘ 

ʧʨʦʪʝʦʣʽʟ ʙʽʣʢʽʚ ʦʨʛʘʥʽʯʥʦʛʦ ʤʘʪʨʠʢʩʫ, ʟʥʠʞʫʻ ʚʠʭʽʜ 

ʢʘʣʴʮʽʶ ʽ ʬʦʩʬʘʪʽʚ ʟ̔ ʢʽʩʪʦʢ, ʧʽʜʩʠʣʶʻʪʴʩʷ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʬʦʩʬʘʪʽʚ ʪʘ ʢʘʣʴʮʽʶ ʚ ʢʣʽʪʠʥʠ ʢʽʩʪʦʢ; 



 

230 

 

ï ʚ ʥʠʨʢʘʭ (ʫ ʜʠʩʪʘʣʴʥʠʭ ʢʘʥʘʣʴʮʷʭ) ʧʨʠʛʥʽʯʫʻ 

ʨʝʘʙʩʦʨʙʮʽʶ ʢʘʣʴʮʽʶ. 

ʂʣʽʥʽʯʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʂʊ ʥʝ 

ʚʠʷʚʣʝʥʘ.  

 

ɽʡʢʦʟʘʥʦʾʜʠ 

ɽʡʢʦʟʘʥʦʾʜʠ ï ʮʝ ʪʢʘʥʠʥʥʽ ʛʦʨʤʦʥʠ, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴʩʷ ʟ ʘʨʘʭʽʜʦʥʦʚʦʾ ʢʠʩʣʦʪʠ (ʧʦʣʽʥʝʥʘʩʠʯʝʥʘ 

ʞʠʨʥʘ ʢʠʩʣʦʪʘ). 

ɺʠʜʽʣʷʶʪʴ ʜʚʽ ʛʨʫʧʠ ʮʠʭ ʛʦʨʤʦʥʽʚ: 

1) ʧʨʦʩʪʘʥʦʾʜʠ ï ʧʨʦʩʪʘʛʣʘʥʜʠʥʠ, ʧʨʦʩʪʘʮʠʢʣʽʥ, 

ʪʨʦʤʙʦʢʩʘʥʠ; 

2) ʣʝʡʢʦʪʨʽʻʥʠ. 

ɭ ʜʚʘ ʰʣʷʭʠ ʩʠʥʪʝʟʫ ʝʡʢʦʟʘʥʦʾʜʽʚ ʟ ʘʨʘʭʽʜʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ: 

1) ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʥʠʡ ʰʣʷʭ ï ʩʠʥʪʝʟʫʶʪʴʩʷ 

ʧʨʦʩʪʘʛʣʘʥʜʠʥʠ ʽ ʪʨʦʤʙʦʢʩʘʥʠ; 

2) ʣʽʧʦʦʢʩʠʛʝʥʘʟʥʠʡ ʰʣʷʭ ï ʫʪʚʦʨʶʶʪʴʩʷ 

ʣʝʡʢʦʪʨʽʻʥʠ. 

 

ʇʨʦʩʪʘʛʣʘʥʜʠʥʠ (ʇɻ) ʩʠʥʪʝʟʫʶʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʚ 

ʫʩʽʭ ʪʢʘʥʠʥʘʭ. ɺʦʥʠ ʤʘʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʽʾ, ʘ ʩʘʤʝ: 

1) ʩʪʠʤʫʣʶʶʪʴ ʫʪʚʦʨʝʥʥʷ ʽ ʩʝʢʨʝʮʽʶ ʛʦʨʤʦʥʽʚ 

(ʢʘʪʝʭʦʣʘʤʽʥʽʚ, ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ, ʽʥʩʫʣʽʥʫ); 

2) ʛʘʣʴʤʫʶʪʴ ʣʽʧʦʣʽʟ ʫ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ; 

3) ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʟʚʫʞʝʥʥʶ ʩʫʜʠʥ ʽ ʩʢʦʨʦʯʝʥʥʶ 
ʛʣʘʜʝʥʴʢʦʾ ʤʫʩʢʫʣʘʪʫʨʠ. ʉʘʤʝ ʪʦʤʫ, ʥʘʧʨʠʢʣʘʜ, 

ʧʨʦʩʪʘʛʣʘʥʜʠʥ ʇɻF2Ŭ ʤʘʻ ʨʦʜʦʩʪʠʤʫʣʶʚʘʣʴʥʫ ʜʽʶ; 

4) ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʶʚʘʪʠ ʨʦʟʰʘʨʦʚʫʚʘʥʥʷ 

ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʽ ʨʦʟʩʣʘʙʣʝʥʥʷ ʛʣʘʜʝʥʴʢʦʾ ʤʫʩʢʫʣʘʪʫʨʠ 

(ʇɻE);  

5) ʜʝʷʢʽ ʟ ʥʠʭ (ʇɻD2, ʇɻG2, ʇɻH2) ʩʧʨʠʯʠʥʶʶʪʴ 

ʩʢʦʨʦʯʝʥʥʷ ʙʨʦʥʭʽʚ, ʘ ʇɻE2, ʥʘʚʧʘʢʠ, ʾʭ ʨʦʟʩʣʘʙʣʝʥʥʷ; 
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6) ʧʽʜʩʠʣʶʶʪʴ ʤʦʪʦʨʠʢʫ ʢʠʰʢʽʚʥʠʢʘ, ʘʣʝ                     

ʧʦ-ʨʽʟʥʦʤʫ ʜʽʶʪʴ ʥʘ ʩʝʢʨʝʮʽʶ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ; 

7) ʇɻJ2 ʽ ʇɻA ʤʘʶʪʴ ʘʥʪʠʧʨʦʣʽʬʝʨʘʪʠʚʥʫ ʽ 

ʘʥʪʠʚʽʨʫʩʥʫ ʜʽʶ.  

ʊʨʦʤʙʦʢʩʘʥʠ (ʊʍ) ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʽʜʪʨʠʤʘʥʥʽ 

ʛʦʤʝʦʩʪʘʟʫ (ʥʘʧʨʠʢʣʘʜ, ʊʍɸ2). ʊʍɸ2 ʪʘʢʦʞ ʚʠʢʣʠʢʘʻ 

ʘʛʨʝʛʘʮʽʶ ʪʨʦʤʙʦʮʠʪʽʚ ʽ ʩʢʦʨʦʯʝʥʥʷ ʩʪʽʥʦʢ ʢʨʦʚʦʥʦʩʥʠʭ 

ʩʫʜʠʥ ʪʘ ʙʨʦʥʭʽʚ. 

ʃʝʡʢʦʪʨʽʻʥʠ (ʃʊ) ʻ ʤʝʜʽʘʪʦʨʘʤʠ ʘʣʝʨʛʽʯʥʠʭ ʽ 

ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. ɰʭ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʻ ʣʝʡʢʦʮʠʪʠ. 

ʃʊC4 ʽ ʃʊD4 ʚʠʢʣʠʢʘʶʪʴ ʩʢʦʨʦʯʝʥʥʷ ʛʣʘʜʝʥʴʢʠʭ ʤô̫ ʟʽʚ 

ʚʝʥʦʟʥʠʭ ʪʘ ʘʨʪʝʨʽʘʣʴʥʠʭ ʩʫʜʠʥ. ʃʊB4 ʩʪʠʤʫʣʶʻ ʰʚʠʜʢʫ 

ʘʛʨʝʛʘʮʽʶ ʣʝʡʢʦʮʠʪʽʚ. ɸʜʛʝʟʽʷ ʽ ʤʽʛʨʘʮʽʷ ʣʝʡʢʦʮʠʪʽʚ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʧʨʦʥʠʢʥʦʩʪʽ ʤʽʢʨʦʩʫʜʠʥ, 

ʷʢʘ ʧʦʚʥʽʩʪʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʣʝʡʢʦʮʠʪʽʚ. 

 

ɸʩʧʽʨʠʥ ʪʘ ʽʥʰʽ ʥʝʩʪʝʨʦʾʜʥʽ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʟʘʩʦʙʠ 

(ʅʇɿ) ʤʘʶʪʴ ʘʥʘʣʛʝʟʫʚʘʣʴʥʫ, ʞʘʨʦʟʥʠʞʫʚʘʣʴʥʫ ʪʘ 

ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʜʽʶ. ɿʘʟʥʘʯʝʥʽ ʝʬʝʢʪʠ ʮʠʭ ʣʽʢʘʨʩʴʢʠʭ 

ʟʘʩʦʙʽʚ ʧʦʚô̫ ʟʘʥʽ ʟ ʤʝʭʘʥʽʟʤʦʤ ʾʭ ʜʽʾ. ɺʽʥ ʧʦʣʷʛʘʻ ʚ 

ʛʘʣɹʤʫʚʘʥʥʽ ʩʠʥʪʝʟʫ ʧʨʦʩʪʘʛʣʘʥʜʠʥʽʚ ʪʘ ʪʨʦʤʙʦʢʩʘʥʽʚ 

ʽʥʛʽʙʫʚʘʥʥʷʤ ʦʩʥʦʚʥʦʛʦ ʬʝʨʤʝʥʪʫ ʾʭ ʩʠʥʪʝʟʫ ï 

ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʠ (ʎʆɻ).  ɸʩʧʽʨʠʥ ʥʝʟʚʦʨʦʪʥʦ ʽʥʛʽʙʫʻ 

ʘʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʬʝʨʤʝʥʪʫ. ʅɿʇ ʻ ʢʦʥʢʫʨʝʥʪʥʠʤʠ 

ʽʥʛʽʙʽʪʦʨʘʤʠ ʎʆɻ. 
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9 ɹɯʆʍɯʄɯʗ ɺɯʊɸʄɯʅɯɺ 

 

 

9.1 ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʧʝʨʝʪʨʘʚʣʶʚʘʥʥʷ ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥ (ʙʽʣʢʽʚ, ʚʫʛʣʝʚʦʜʽʚ, ʣʽʧʽʜʽʚ) ʫ ʪʨʘʚʥʦʤʫ ʢʘʥʘʣʽ. 

ɺʠʚʯʝʥʥʷ ʙʽʦʭʽʤʽʯʥʠʭ ʝʬʝʢʪʽʚ ʞʠʨʦʨʦʟʯʠʥʥʠʭ 

ʚʽʪʘʤʽʥʽʚ 

 

ɹʽʣʢʠ, ʚʫʛʣʝʚʦʜʠ, ʣʽʧʜ̔ʠ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʟ ʾʞʝʶ, 

ʧʝʨʝʪʨʘʚʣʶʶʪʴʩʷ ʚ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʤʫ ʪʨʘʢʪʽ (ʐʂʊ), ʘ 

ʧʨʦʜʫʢʪʠ ʛʽʜʨʦʣʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʝʥʝʨʛʝʪʠʯʥʝ 

ʧʘʣʠʚʦ ʯʠ ʧʣʘʩʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʚʽʜʙʫʜʦʚʠ ʚʣʘʩʥʠʭ 

ʤʘʢʨʦʤʦʣʝʢʫʣ. ʂʦʤʧʦʥʝʥʪʠ ʾʞʽ ʪʘʢʦʞ ʻ ʜʞʝʨʝʣʘʤʠ 

ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ, ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʚʽʪʘʤʽʥʽʚ, ʷʢʽ ʥʝ 

ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ, ʘ ʪʘʢʦʞ ʤʽʥʝʨʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ. 

ʆʩʥʦʚʥʠʤ ʝʥʝʨʛʝʪʠʯʥʠʤ ʧʘʣʠʚʦʤ ʻ ʚʫʛʣʝʚʦʜʠ ʪʘ 

ʣʽʧ̔ʜʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʘʟʦʚʽ ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʪʨʝʙʠ 

ʦʨʛʘʥʽʟʤʫ ʪʘ ʡʦʛʦ ʬʽʟʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ. ʉʧʦʞʠʚʘʥʥʷ, ʷʢʝ 

ʧʝʨʝʚʠʱʫʻ ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʪʨʝʙʠ, ʩʧʨʠʷʻ ʥʘʢʦʧʠʯʝʥʥʶ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʘʣʠʚʘ ʫ ʚʠʛʣʷʜʽ ʞʠʨʫ ʪʘ ʛʣʽʢʦʛʝʥʫ, ʷʢʝ 

ʤʦʙʽʣʽʟʫ̒ʪʴʩʷ ʧʽʜ ʯʘʩ ʽʥʪʝʨʚʘʣʽʚ ʤʽʞ ʧʨʠʡʦʤʘʤʠ ʾʞʽ, 

ʥʽʯʥʦʛʦ ʛʦʣʦʜʫʚʘʥʥʷ. ɼʦʚʛʦʪʨʠʚʘʣʝ ʛʦʣʦʜʫʚʘʥʥʷ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ 

ʥʘ ʚʠʨʦʙʣʝʥʥʷ ʝʥʝʨʛʽʾ ʟʘ ʨʘʭʫʥʦʢ ʚʣʘʩʥʠʭ ʨʝʩʫʨʩʽʚ. 

ɹʽʣʢʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ 

ʝʥʝʨʛʝʪʠʯʥʝ ʧʘʣʠʚʦ, ʘʣʝ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʮʝ 

ʧʦʢʨʠʚʘʻ ʣʠʰʝ ʙʣʠʟʴʢʦ 10 % ʧʦʪʨʝʙʠ. ʂʦʣʠ ʯʘʩʪʢʘ 

ʝʥʜʦʛʝʥʥʠʭ ʙʽʣʢʽʚ, ʱʦ ʦʢʠʩʥʶʶʪʴʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾ, 

ʟʙʽʣʴʰʫʻʪʴʩʷ, ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʝʨʡʦʟʥʠʭ ʧʦʨʫʰʝʥʴ 

ʤʝʪʘʙʦʣʽʟʤʫ. 
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9.1.1 ʇʝʨʝʪʨʘʚʣʶʚʘʥʥʷ ʙʽʣʢʽʚ, ʚʫʛʣʝʚʦʜʽʚ,  

ʣʽʧʽʜʽʚ ʚ ʦʢʨʝʤʠʭ ʚʽʜʜʽʣʘʭ ʪʨʘʚʥʦʛʦ ʢʘʥʘʣʫ 

 

ʇʝʨʝʪʨʘʚʣʝʥʥʷ ʪʘ ʚʩʤʦʢʪʫʚʘʥʥʷ ʚʫʛʣʝʚʦʜʽʚ. 

ʆʩʥʦʚʥʠʤʠ  ʧʦʣʽʩʘʭʘʨʠʜʘʤʠ ʾʞʽ ʻ ʢʨʦʭʤʘʣʴ ʪʘ ʛʣʽʢʦʛʝʥ. ɰʭ 

ʧʝʨʝʪʨʘʚʣʝʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʚ ʨʦʪʦʚʽʡ ʧʦʨʦʞʥʠʥʽ ʧʽʜ ʜʽʻʶ 

Ŭ-ʘʤʽʣʘʟʠ ʩʣʠʥʠ, ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʫ 12-ʧʘʣʽʡ ʢʠʰʮʽ ʧʽʜ ʜʽʻʶ 

ʧʘʥʢʨʝʘʪʠʯʥʦʾ Ŭ-ʘʤʽʣʘʟʠ. ɸʤʽʣʘʟʘ ʨʦʟʱʝʧʣʶʻ                                

Ŭ-1-4-ʛʣʽʢʦʟʠʜʥʽ ʟʚôʷʟʢʠ ʧʦʣʽʩʘʭʘʨʠʜʽʚ ʜʦ ʜʝʢʩʪʨʠʥʽʚ ʪʘ 

ʤʘʣʴʪʦʟʠ. ɼʝʢʩʪʨʠʥʘʟʠ, ʘʤʽʣʦ-1,6-ʛʣʶʢʦʟʠʜʘʟʠ, ʦʣʽʛʦ-1,6-

ʛʣʶʢʦʟʠʜʘʟʠ, ʜʠʩʘʭʘʨʠʜʘʟʠ ʟʘʚʝʨʰʫʶʪʴ ʧʝʨʝʪʨʘʚʣʝʥʥʷ 

ʧʦʣʽʩʘʭʘʨʠʜʽʚ. ʉʘʭʘʨʘʟʘ ʨʦʟʝɦʧʣʶʻ ʩʘʭʘʨʦʟʫ ʜʦ ʬʨʫʢʪʦʟʠ 

ʪʘ ʛʣʶʢʦʟʠ; ʣʘʢʪʘʟʘ ï ʣʘʢʪʦʟʫ ʥʘ ʛʣʶʢʦʟʫ ʪʘ ʛʘʣʘʢʪʦʟʫ. 

ʄʦʥʦʩʘʭʘʨʠʜʠ ʚʩʤʦʢʪʫʶʪʴʩʷ ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ 

ʢʠʰʢʽʚʥʠʢʘ ʫ ʢʨʦʚ. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʤʦʥʦʩʘʭʘʨʠʜʽʚ, ʷʢʽ 

ʯʝʨʝʟ ʚʦʨʦʪʥʫ ʚʝʥʫ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʛʝʧʘʪʦʮʠʪʠ, 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʛʣʽʢʦʛʝʥ.  

ʇʝʨʝʪʨʘʚʣʝʥʥʷ ʪʘ ʚʩʤʦʢʪʫʚʘʥʥʷ ʣʽʧʽʜʽʚ. 

ʆʩʥʦʚʥʠʤʠ ʭʘʨʯʦʚʠʤʠ ʞʠʨʘʤʠ ʻ ʪʨʠʘʮʠʣʛʣʽʮʝʨʦʣʠ (ʊɸɻ), 

ʷʢʽ ʧʝʨʝʪʨʘʚʣʶʶʪʴʩʷ ʫ 12-ʧʘʣʽʡ ʢʠʰʮʽ ʧʽʜ ʜʽʻʶ 

ʧʘʥʢʨʝʘʪʠʯʥʦʾ ʣʽʧʘʟʠ. ʊɸɻ ʝʤʫʣʴʛʫʶʪʴ ʧʽʜ ʜʽʻʶ ʩʦʣʝʡ 

ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ (ʧʝʨʝʚʘʞʥʦ ʭʦʣʝʚʦʾ, ʜʝʟʦʢʩʠʭʦʣʝʚʦʾ, 

ʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʪʘ ʽʥ.), ʷʢʽ ʧʦʪʨʘʧʣʷʶʪʴ ʜʦ ʢʠʰʢʽʚʥʠʢʘ 

ʚ ʩʢʣʘʜʽ ʞʦʚʯʽ. ʉʦʣʽ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ 

ʘʢʪʠʚʘʮʽʾ ʧʨʦʣʽʧʘʟʠ ʜʦ ʘʢʪʠʚʥʦʾ ʣʽʧʘʟʠ. ʆʩʪʘʥʥʷ ʨʦʟ-

ʱʝʧʣʶʻ ʊɸɻ ʜʦ 2-ʤʦʥʦʘʮʠʣʛʣʽʮʝʨʦʣʽʚ ʽ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ. ʋʩʤʦʢʪʫʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʛʽʜʨʦʣʽʟʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ 

ʧʨʦʢʩʠʤʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʪʦʥʢʦʾ ʢʠʰʢʠ ʚ ʩʪʨʫʢʪʫʨʽ ʤʽʮʝʣ, ʱʦ 

ʫʪʚʦʨʝʥʽ ʧʝʨʝʚʘʞʥʦ ʞʦʚʯʥʠʤʠ ʢʠʩʣʦʪʘʤʠ. ɺ ʝʧʽʪʝʣʽʘʣʴʥʠʭ 

ʢʣʽʪʠʥʘʭ ʢʠ ʢhʽʚʥʠʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʝʩʠʥʪʝʟ ʊɸɻ. ʇʽʩʣʷ 

ʧʦʚʪʦʨʥʦʛʦ ʩʠʥʪʝʟʫ ʊɸɻ çʫʧʘʢʦʚʫʶʪʴʩʷè ʚ ʭʽʣʦʤʽʢʨʦʥʠ, 

ʥʘʜʭʦʜʷʪʴ ʫ ʣʽʤʬʫ, ʧʦʪʽʤ ʫ ʢʨʦʚ.    

ʇʝʨʝʪʨʘʚʣʝʥʥʷ ʪʘ ʚʩʤʦʢʪʫʚʘʥʥʷ ʙʽʣʢʽʚ. 

ɼʞʝʨʝʣʦʤ ʙʽʣʢʽʚ ʫ ʨʘʮʽʦʥʽ ʣʶʜʠʥʠ ʻ ʧʨʦʜʫʢʪʠ ʪʚʘʨʠʥʥʦʛʦ 
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ʪʘ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʈʦʟʱʝʧʣʝʥʥʷ ʙʽʣʢʽʚ 

ʧʦʯʠʥʘʻʪʴʩʷ ʚ ʰʣʫʥʢʫ ʧʽʜ ʜʽʻʶ ʧʝʧʩʠʥʫ, ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʫ 

ʢʠʰʢʽʚʥʠʢʫ ʟʘ ʫʯʘʩʪʽ ʧʘʥʢʨʝʘʪʠʯʥʠʭ ʧʨʦʪʝʘʟ ï ʪʨʠʧʩʠʥʫ, 

ʭʽʤʦʪʨʠʧʩʠʥʫ, ʝʣʘʩʪʘʟʠ, ʢʦʣʘʛʝʥʘʟʠ, ʢʘʨʙʦʢʩʠʧʝʧʪʠʜʘʟʠ. 

ɽʥʟʠʤʠ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʩʝʢʨʝʪʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ çʟʠ-

ʤʦʛʝʥʽʚè, ʘʢʪʠʚʘʮʽʷ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʢʠʰʢʽʚʥʠʢʫ 

ʯʘʩʪʢʦʚʠʤ ʧʨʦʪʝʦʣʽʟʦʤ. ɽʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʢʠʰʢʽʚʥʠʢʘ 

ʚʠʨʦʙʣʷʶʪʴ ʘʤʽʥʦʧʝʧʪʠʜʘʟʠ, ʜʠʧʝʧʪʠʜʘʟʠ, ʪʨʠʧʝʧʪʠʜʘʟʠ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʝʨʝʪʨʘʚʣʶʚʘʥʥʷ ʻ ʫʪʚʦʨʝʥʥʷ ʚʽʣʴʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ, ʷʢʽ ʚʩʤʦʢʪʫʶʪʴʩʷ ʚ ʢʨʦʚ. 

 

9.1.2 ɹʽʦʭʽʤʽʯʥʘ ʮʽʥʥʽʩʪʴ ʜʝʷʢʠʭ ʥʫʪʨʽʻʥʪʽʚ.  

ʈʘʮʽʦʥʘʣʴʥʝ ʭʘʨʯʫʚʘʥʥʷ 

 

ʆʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ 

ʟ ʾʞʝʶ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ï ʤʘʢʨʦʥʫʪʨʽʻʥʪʽʚ ʽ 

ʤ̔ ʢʨʦʥʫʪʨʽʻʥʪʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʦʨʤʘʣʴʥʝ 

ʧʨʦʭʦʜʞʝʥʥʷ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʢʣʽʪʠʥʘʭ ʽ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ. ɼʦ ʤʘʢʨʦʥʫʪʨʽʻʥʪʽʚ ʚʽʜʥʦʩʷʪʴ 

ʚʫʛʣʝʚʦʜʠ, ʣʽʧʽʜʠ, ʙʽʣʢʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʥʝʨʛʝʪʠʯʥʽ 

ʧʦʪʨʝʙʠ ʪʘ ʚʠʢʦʥʫʶʪʴ ʧʣʘʩʪʠʯʥʫ ʨʦʣʴ. ʄʽʢʨʦʥʫʪʨʽʻʥʪʠ ï 

ʚʽʪʘʤʽʥʠ ʪʘ ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ. ʇʦʪʨʝʙʘ ʚ ʥʠʭ ʥʝʟʥʘʯʥʘ 

(ʤʛ/ʤʢʛ), ʘʣʝ ʚʦʥʠ ʻ ʥʝʟʘʤʽʥʥʠʤʠ ʨʝʛʫʣʷʪʦʨʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ. 

ʄʘʢʨʦʥʫʪʨʽʻʥʪʠ ʤʘʶʪʴ ʨʽʟʥʫ ʝʥʝʨʛʝʪʠʯʥʫ ʮʽʥʥʽʩʪʴ. 

ɿʘ ʦʢʠʩʥʝʥʥ ̫ʚʫʛʣʝʚʦʜʽʚ ʚʠʜʽʣʷʻʪʴʩʷ 17,2 ʢɼʞ/ʛ; ʣʽʧʽʜʽʚ ï 

38,9 ʢɼʞ/ʛ; ʙʽʣʢʽʚ ï 17,6 ʢɼʞ/ʛ. ʇʦʪʨʝʙʘ ʚ ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥʘʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ ʦʨʛʘʥʽʟʤʫ ʥʘ 

ʧʽʜʪʨʠʤʢʫ ʦʩʥʦʚʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ,  ʬʽʟʠʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ, ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ. 

ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʧʦʪʨʝʙʠ ʚ ʝʥʝʨʛʽʾ ʜʣʷ ʯʦʣʦʚʽʢʽʚ ï 2 300ï

3 100 ʢʢʘʣ, ʜʣʷ ʞʽʥʦʢ ï 1 600ï2 400 ʢʢʘʣ.  
ʋ ʟʙʘʣʘʥʩʦʚʘʥʦʤʫ ʨʘʮʽʦʥʽ ʚʫʛʣʝʚʦʜʠ ʷʢ ʦʩʥʦʚʥʝ 

ʝʥʝʨʛʝʪʠʯʥʝ ʜʞʝʨʝʣʦ ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ ʙʣʠʟʴʢʦ 70 % 



 

235 

 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʪʨʝʙ ʦʨʛʘʥʽʟʤʫ. ʅʘ ʜʦʙʫ ʾʭ ʥʝʦʙʭʽʜʥʦ 
ʙʣʠʟʴʢʦ 450ï500 ʛ. ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʚʫʛʣʝʚʦʜʽʚ ʻ 
ʧʨʦʜʫʢʪʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʤʽʩʪʷʪʴ ʢʨʦʭʤʘʣʴ, 
ʢʣʽʪʢʦʚʠʥʫ, ʧʝʢʪʠʥ, ʦʣʽʛʦʩʘʭʘʨʠʜʠ, ʤʦʥʦʩʘʭʘʨʠʜʠ. ʗʢʱʦ 
ʥʘʜʭʦʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʽʚ ʧʝʨʝʚʠʱʫʻ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʦʪʨʝʙʠ 
ʦʨʛʘʥʽʟʤʫ, ʾʭ ʥʘʜʣʠʰʦʢ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʣʽʧʽʜʠ. ʎʝ 
ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ, ʦʞʠʨʽʥʥʷ, 
ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ. 

ɼʦʙʦʚʘ ʧʦʪʨʝʙʘ ʚ ʣʽʧʽʜʘʭ ʩʪʘʥʦʚʠʪʴ 60ï90 ʛ/ʜʦʙʫ, 
ʧʨʠʙʣʠʟʥʦ ʪʨʝʪʠʥʘ ʟ ʥʠʭ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʦʜʘʥʘ ʨʦʩʣʠʥʥʠʤʠ 
ʞʠʨʘʤʠ. ʃʽʧʽʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʣʠʟʴʢʦ 30 % ʝʥʝʨʛʝʪʠʯʥʠʭ 
ʧʦʪʨʝʙ ʦʨʛʘʥʽʟʤʫ. ɿʘ ʟʤʽʰʘʥʦʛʦ ʭʘʨʯʫʚʘʥʥ ̫ʟʜʝʙʽʣʴʰʦʛʦ 
ʤʠ ʦʪʨʠʤʫʻʤʦ ʪʨʠʘʮʠʣʛʣʽʮʝʨʦʣʠ, ʙʣʠʟʴʢʦ 0,5 ʛ 
ʭʦʣʝʩʪʝʨʦʣʫ, ʜʝʢʽʣʴʢʘ ʛʨʘʤʽʚ ʩʢʣʘʜʥʠʭ ʣʽʧʽʜʽʚ. ɺʘʞʣʠʚʠʤ 
ʢʦʤʧʦʥʝʥʪʦʤ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʝʟʘʤʽʥʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ï 
ʣʽʥʦʣʝʚʘ ʪʘ ʣʽʥʦʣʝʥʦʚʘ, ʷʢ ʧʦʧʝʨʝʜʥʠʢʠ ʝʡʢʦʟʘʥʦʾʜʽʚ ʪʘ 
ʢʦʤʧʦʥʝʥʪʠ ʤʝʤʙʨʘʥʥʠʭ ʬʦʩʬʦʣʽʧʽʜʽʚ. 

ʈʦʣʴ ʙʽʣʢʽʚ ʫ ʨʘʮʽʦʥʽ ʧʝʨʝʚʘʞʥʦ ʧʣʘʩʪʠʯʥʘ. 
ɸʤʽʥʦʢʠʩʣʦʪʠ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʾʭ ʩʢʣʘʜʫ, ʻ ʜʞʝʨʝʣʦʤ ʜʣʷ 
ʧʦʙʫʜʦʚʠ ʥʦʚʠʭ ʙʽʣʢʽʚ, ʧʝʧʪʠʜʽʚ, ʘ ʪʘʢʦʞ ʧʦʧʝʨʝʜʥʠʢʘʤʠ 
ʪʘʢʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢ ʥʫʢʣʝʦʪʠʜʠ, 
ʙʽʦʛʝʥʥʽ ʘʤʽʥʠ, ʛʝʤ ʪʘ ʽʥʰʽ. ɺʫʛʣʝʮʝʚʽ ʩʢʝʣʝʪʠ ʘʤʽʥʦʢʠʩʣʦʪ 
ʪʘʢʦʞ ʤʘʶʪʴ ʝʥʝʨʛʝʪʠʯʥʫ ʮʽʥʥʽʩʪʴ, ʘʣʝ ʟʘ ʫʤʦʚ 
ʥʦʨʤʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʮʷ ʨʦʣʴ ʥʝʽʩʪʦʪʥʘ. ʇʦʪʨʝʙʘ ʫ 
ʙʽʣʢʘʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ (ʩʪʘʪʽ, ʚʽʢʫ, ʩʧʦʩʦʙʫ 
ʞʠʪʪʷ, ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʩʘʤʦʛʦ ʙʽʣʢʘ) ʽ ʩʪʘʥʦʚʠʪʴ 
ʧʨʠʙʣʠʟʥʦ 0,6ï1 ʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ.  

ɹʽʣʢʠ ʤʘʶʪʴ ʨʽʟʥʫ ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ, ʷʢʘ 
ʟʫʤʦʚʣʝʥʘ ʾʭ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ (ʟ ʧʝʨʝʚʘʛʦʶ 
ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ), ʟʜʘʪʥʽʩʪʶ ʧʝʨʝʪʨʘʚʣʶʚʘʪʠʩʷ 
ʝʥʟʠʤʘʤʠ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ. 

ʈʘʮʽʦʥʘʣʴʥʝ ʭʘʨʯʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʦʧʪʠʤʘʣʴʥʝ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʘʢʨʦʥʫʪʨʽʻʥʪʽʚ: ʚʫʛʣʝʚʦʜʠ ï 58 %; ʣʽʧʽʜʠ 
ï  30 %; ʙʽʣʢʠ ï 12 %. ʆʙʦʚô̫ ʟʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 
ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʽʪʘʤʽʥʠ ʪʘ ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ. 
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9.1.3 ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʽʪʘʤʽʥʽʚ  

ʷʢ ʢʦʤʧʦʥʝʥʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʠʥʠ.   

ʂʣʘʩʠʬʽʢʘʮʽʷ ʪʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʚʽʪʘʤʽʥʽʚ 

 

ɺʽʪʘʤʽʥʠ ï ʮʝ ʙʽʦʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ, ʷʢʽ ʟʜʝʙʽʣʴʰʦʛʦ 

ʥʝ ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ, ʻ ʥʝʟʘʤʽʥʥʠʤʠ 

(ʝʩʝʥʮʽʡʥʠʤʠ) ʽ ʧʦʚʠʥʥʽ ʥʘʜʭʦʜʠʪʠ ʫ ʩʢʣʘʜʽ ʾʞʽ. ɺʽʪʘʤʽʥʠ ï  

ʮʝ ʤʽʢʨʦʥʫʪʨʽʻʥʪʠ ʭʘʨʯʫʚʘʥʥʷ, ʜʦʙʦʚʘ ʧʦʪʨʝʙʘ ʚ ʥʠʭ 

ʩʪʘʥʦʚʠʪʴ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʤʽʢʨʦʛʨʘʤʽʚ ʜʦ ʤʽʣʽʛʨʘʤʽʚ ʥʘ ʜʦʙʫ. 

ɺʽʪʘʤʽʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʦʨʤʘʣʴʥʠʡ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ 

ʦʨʛʘʥʽʟʤʫ, ʘʜʝʢʚʘʪʥʫ ʰʚʠʜʢʽʩʪʴ ʧʨʦʭʦʜʞʝʥʥʷ ʙʽʦʭʽʤʽʯʥʠʭ 

ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ.  

ɿʘ ʭʽʤʽʯʥʦʶ ʧʨʠʨʦʜʦʶ ʚʽʪʘʤʽʥʠ ʚʽʜʥʦʩʷʪʴ ʜʦ ʨʽʟʥʠʭ 

ʛʨʫʧ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ, ʪʦʤʫ ʾʭ ʩʫʯʘʩʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʨʦʟʯʠʥʥʦʩʪʽ ï ʞʠʨʦʨʦʟʯʠʥʥʽ ʪʘ 

ʚʦʜʦʨʦʟʯʠʥʥʽ. ɺʠʜʽʣʷʶʪʴ  ʪʘʢʦʞ ʛʨʫʧʫ ʩʧʦʣʫʢ, ʷʢʽ ʟʘ ʩʚʦʻʶ 

ʜʽʻʶ ʙʣʠʟʴʢʽ ʜʦ ʚʽʪʘʤʽʥʽʚ, ʮʝ ʚʽʪʘʤʽʥʦʧʦʜʽʙʥʽ ʨʝʯʦʚʠʥʠ. ʗʢ 

ʽ ʚʽʪʘʤʽʥʠ, ʚʦʥʠ ʻ ʥʝʟʘʤʽʥʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʭʘʨʯʫʚʘʥʥʷ, 

ʧʦʪʨʝʙʘ ʦʨʛʘʥʽʟʤʫ ʚ ʥʠʭ ʤʽʥʽʤʘʣʴʥʘ, ʘʣʝ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʚʽʪʘʤʽʥʽʚ ʙʘʛʘʪʦ ʟ ʥʠʭ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠʩʴ ʫ ʩʘʤʦʤʫ 

ʦʨʛʘʥʽʟʤʽ. ɼʣʷ ʚʽʪʘʤʽʥʦʧʦʜʽʙʥʠʭ ʨʝʯʦʚʠʥ ʭʘʨʘʢʪʝʨʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʷʢ ʚʽʪʘʤʽʥʽʚ, ʪʘʢ ʽ ʥʝʚʽʪʘʤʽʥʽʚ, ʪʦʤʫ ʾʭ 

ʥʘʟʠʚʘʶʪʴ ʢʚʘʟʽʚʽʪʘʤʽʥʘʤʠ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʽʪʘʤʽʥʠ ʪʘʢʦʞ 

ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘ ʾʭ ʬʫʥʢʮʽʷʤʠ.  

ɿʘ ʪʨʠʚʽʘʣʴʥʦʶ ʥʦʤʝʥʢʣʘʪʫʨʦʶ ʥʘʟʚʘ ʚʽʪʘʤʽʥʫ 

ʤʽʩʪʠʪʴ ʪʨʠ ʢʦʤʧʦʥʝʥʪʠ: ʣʘʪʠʥʩʴʢʫ ʣʽʪʝʨʫ ʪʘ ʽʥʜʝʢʩ, 

ʭʽʤʽʯʥʫ ʥʘʟʚʫ, ʙʽʦʣʦʛʽʯʥʫ ʥʘʟʚʫ. ɹʽʦʣʦʛʽʯʥʘ ʥʘʟʚʘ ʤʘʻ 

ʧʨʝʬʽʢʩ çʘʥʪʠè, ʷʢʠʡ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʜʘʪʥʽʩʪʴ ʚʽʪʘʤʽʥʫ 

ʧʦʧʝʨʝʜʞʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, 

ʚʽʪʘʤʽʥ ɺ1 (ʪʽʘʤʽʥ), ʘʥʪʠʥʝʚʨʠʪʥʠʡ. 

ɺʦʜʦʨʦʟʯʠʥʥʽ ʚʽʪʘʤʽʥʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʫ ʚʠʛʣʷʜʽ ʢʦʬʝʨʤʝʥʪʽʚ ʘʙʦ ʾʭ 

ʩʢʣʘʜʦʚʠʭ. ɺʦʥʠ ʥʝ ʟʜʘʪʥʽ ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʚ ʦʨʛʘʥʽʟʤʽ ʫ 

ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ, ʾʭ ʥʘʜʣʠʰʦʢ ʚʠʜʽʣʷʻʪʴʩʷ ʟ̔ ʩʝʯʝʶ. 
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ɼʦ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʚʽʪʘʤʽʥʽʚ ʚʽʜʥʦʩʷʪʴ (ʪʘʙʣ. 9.1): 

 

ʊʘʙʣʠʮʷ 9.1 ï ɺʦʜʦʨʦʟʯʠʥʥʽ ʚʽʪʘʤʽʥʠ  
ʅʘʟʚʘ ʚʽʪʘʤʽʥʫ  ʂʦʬʝʨʤʝʥʪʥʘ ʬʦʨʤʘ 

ɺ1 ï ʪʽʘʤʽʥ  ʊʽʘʤʽʥʧʽʨʦʬʦʩʬʘʪ (ʊʇʌ, ʊɼʌ) 

ɺʽʪʘʤʽʥ ɺ2 ï ʨʠʙʦʬʣʘʚʽʥ  ʌʣʘʚʽʥʘʜʝʥʽʥʜʠʥʫʢʣʝʦʪʠʜ (ʌɸɼ),  

ʬʣʘʚʽʥʤʦʥʦʥʫʢʣʝʦʪʠʜ (ʌʄʅ) 

ɺʽʪʘʤʽʥ ʈʈ ï ʚʽʪʘʤʽʥ ɺ3, 

ʥʽʘʮʠʥ 

ʅʽʢʦʪʠʥʘʤʽʜʜʠʥʫʢʣʝʦʪʠʜ (ʅɸɼ), 

ʥ̔ ʢʦʪʠʥʘʤʽʜʜʠʥʫʢʣʝʦʪʠʜʬʦʩʬʘʪ 

(ʅɸɼʌ) 

ɺʪ̔ʘʤʽʥ ɺ5 ï ʧʘʥʪʦʪʝʥʦʚʘ 

ʢʠʩʣʦʪʘ 

ʂʦʝʥʟʠʤ ɸ ï ʅS-ʂʦɸ 

ɺʽʪʘʤʽʥ ɺ6 ï ʧʽʨʠʜʦʢʩʠʥ ʇ̔ ʨʠʜʦʢʩʘʣʴʬʦʩʬʘʪ (ʇɸʃʌ), 

ʧ̔ ʨʠʜʦʢʩʘʤʽʥʬʦʩʬʘʪ (ʇɸʄʌ) 

ɺʽʪʘʤʽʥ ɺ12 ï ʢʦʙʘʣʘʤʽʥ ʄʝʪʠʣʢʦʙʘʣʘʤʽʥ, 

ʜʝʟʦʢʩʘ̔ʜʝʥʦʟʠʣʢʦʙʘʣʘʤʽʥ 

ɺʽʪʘʤʽʥ ɺʩ ï ʚ̔ ʪʘʤʽʥ ɺ9, 

ʬʦʣʽʻʚʘ ʢʠʩʣʦʪʘ 

ʊʝʪʨʘʛʽʜʨʦʬʦʣʝʚʘ ʢʠʩʣʦʪʘ (ʊɻʌʂ) 

ɺʽʪʘʤʽʥ ʅ ï ʙʽʦʪʠʥ ʂʘʨʙʦʢʩʠʙʽʦʪʠʥ 

ɺʽʪʘʤʽʥ ʉ ï ʘʩʢʦʨʙʽʥʦʚʘ 

ʢʠʩʣʦʪʘ 

ʅʝ ʫʪʚʦʨʶʻ 

ɺʽʪʘʤʽʥ ʈ ï ʨʫʪʠʥ, ʚʽʪʘʤʽʥ 

ʧʨʦʥʠʢʥʦʩʪʽ 

ʅʝ ʫʪʚʦʨʶʻ 

 

ɾʠʨʦʨʦʟʯʠʥʥʽ ʚʽʪʘʤʽʥʠ ʟʜʝʙʽʣʴʰʦʛʦ ʥʝ 

ʫʪʚʦʨʶʶʪʴ ʢʦʬʝʨʤʝʥʪʽʚ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʙʤʽʥ ʨʝʯʦʚʠʥ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ, ʩʪʚʦʨʶʶʯʠ ʫʤʦʚʠ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʾ ʜʽʾ 

ʝʥʟʠʤʽʚ ʫ ʤʝʤʙʨʘʥʘʭ; ʩʪʘʙʽʣʽʟʫʶʪʴ ʢʣʽʪʠʥʥʽ ʤʝʤʙʨʘʥʠ, 

ʨʝʛʫʣʶʶʪʴ ʾʭ ʚʠʙʽʨʢʦʚʫ ʧʨʦʥʠʢʥʽʩʪʴ; ʚʠʷʚʣʷʶʪʴ 

ʘʥʪʠʤʫʪʘʛʝʥʥʫ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʜʽʶ; ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʧʨʦʮʝʩʠ ʪʢʘʥʠʥʥʦʛʦ ʜʠʭʘʥʥʷ; ʦʢʨʝʤʽ ʚʽʪʘʤʽʥʠ ʻ 

ʛʦʨʤʦʥʘʤʠ, ʥʘ ʢʰʪʘʣʪ ʩʪʝʨʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ. ʏʝʨʝʟ 

ʩʧʝʮʠʬʽʯʥʽ ʷʜʝʨʥʽ ʨʝʮʝʧʪʦʨʠ ʚʦʥʠ ʘʢʪʠʚʫʶʪʴ ʝʢʩʧʨʝʩʽʶ 

ʛʝʥʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʢʣʽʪʠʥ, ʘʢʪʠʚʘʮʽʾ 

ʩʠʥʪʝʟʫ ʙʽʣʢʽʚ.  

ɼʦ ʞʠʨʦʨʦʟʯʠʥʥʠʭ ʚʽʪʘʤʽʥʽʚ ʚʽʜʥʦʩʷʪʴ: ʚ̔ ʪʘʤʽʥʠ 

ʛʨʫʧʠ ɸ (ʨʝʪʠʥʦʾʜʠ), ʚʽʪʘʤʽʥʠ ʛʨʫʧʠ D (ʢʘʣʴʮʠʬʝʨʦʣʠ), 
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ʚ̔ ʪʘʤʽʥʠ ʛʨʫʧʠ ɽ (ʪʦʢʦʬʝʨʦʣʠ), ʚʽʪʘʤʽʥʠ ʛʨʫʧʠ ʂ 

(ʬʽʣʦʭʽʥʦʥʠ), ʚʽʪʘʤʽʥ F (ʝʩʝʥʮʽʡʥʽ ʧʦʣʽʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ 

ʢʠʩʣʦʪʠ).  

ɾʠʨʦʨʦʟʯʠʥʥʽ ʚʽʪʘʤʽʥʠ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ 

ʫ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ, ʾʭ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʝ ʩʧʦʞʠʚʘʥʥʷ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʛʽʧʝʨʚʽʪʘʤʽʥʦʟʽʚ, ʘʙʦ ʥʘʚʽʪʴ ʜʦ 

ʣʝʪʘʣʴʥʦʛʦ ʢʽʥʮʷ. 

ʈʦʟʢʨʠʪʪʷ ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ ʚʽʪʘʤʽʥʽʚ 

ʜʦʟʚʦʣʠʣʦ ʩʢʣʘʩʪʠ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ, ʟʛʽʜʥʦ 

ʟ ʷʢʦʶ ʚʽʪʘʤʽʥʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʛʨʫʧʠ (ʨʠʩ. 9.1): 

        ɺʽʪʘʤʽʥʠ 

 

 
     ʂʦʬʝʨʤʝʥʪʠ           ɸʥʪʠʦʢʩʠʜʘʥʪʠ             ʇʨʦʛʦʨʤʦʥʠ 

 

 

 ɻʨʫʧʘ ɺ, ʅ, ʂ,                ʉ, ɽ, ʢʘʨʦʪʠʥʦʾʜʠ                    ɸ, D       

  ʨʝʪʠʥʘʣʴ                         ʙʽʦʬʣʘʚʦʥʦʾʜʠ   

     

ʈʠʩʫʥʦʢ 9.1 ï  ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʚʽʪʘʤʽʥʽʚ 

 

1 ɺʽʪʘʤʽʥʠ-ʢʦʬʝʨʤʝʥʪʠ ï ʜʽʶʪʴ ʯʝʨʝʟ ʫʪʚʦʨʝʥʥʷ 

ʢʦʬʝʨʤʝʥʪʽʚ ʘʙʦ ʧʨʦʩʪʝʪʠʯʥʠʭ ʛʨʫʧ ʬʝʨʤʝʥʪʽʚ. ʉʶʜʠ 

ʚʽʜʥʦʩʷʪʴ ʫʩʶ ʛʨʫʧʫ ɺ, ʚʽʪʘʤʽʥ ʂ (ʢʦʬʝʨʤʝʥʪ ʫ ʨʝʘʢʮʽʷʭ           

ɔ-ʢʘʨʙʦʢʩʠʣʶʚʘʥʥʷ ʛʣʫʪʘʤʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ                               

ʉʘ-ʟʚô̫ ʟʫʚʘʣʴʥʠʭ ʙʽʣʢʘʭ), ʘʣʴʜʝʛʽʜʥʘ ʬʦʨʤʘ ʚʽʪʘʤʽʥʫ ɸ ï 

ʨʝʪʠʥʘʣʴ ʧʨʦʩʪʝʪʠʯʥʘ ʛʨʫʧʘ ʨʦʜʦʧʩʠʥʫ; ʨʝʪʠʥʽʣʬʦʩʬʘʪ ï 

ʢʦʬʝʨʤʝʥʪ-ʧʝʨʝʥʦʩʥʠʢ ʟʘʣʠʰʢʽʚ ʮʫʢʨʽʚ ʫ ʩʠʥʪʝʟʽ 

ʛʣʽʢʦʧʨʦʪʝʾʥʽʚ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ.  

2 ɺʽʪʘʤʽʥʠ ï ʘʥʪʠʦʢʩʠʜʘʥʪʠ. ɸʩʢʦʨʙʽʥʦʚʘ 

ʢʠʩʣʦʪʘ, ʪʦʢʦʬʝʨʦʣʠ, ʢʘʨʦʪʠʥʦʾʜʠ ï (ɓ-ʢʘʨʦʪʠʥ, ʣʽʢʦʧʽʥ, 

ʣʶʪʝʾʥ ʪʘ ʽʥ.) ʻ ʢʦʤʧʦʥʝʥʪʘʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ 

ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʟʤʫ ʚʽʜ ʜʽʾ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʘʢʪʠʚʥʠʭ ʬʦʨʤ 
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ʢʠʩʥʶ. ɸʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʭʘʨʘʢʪʝʨʥʽ ʪʘʢʦʞ 

ʙʘʛʘʪʴʦʤ ʙʽʦʬʣʘʚʦʥʦʾʜʘʤ. 

3 ɺʽʪʘʤʽʥʠ ï ʧʨʦʛʦʨʤʦʥʠ ï ɸ, D. ɼʣʷ ʘʢʪʠʚʥʠʭ 

ʬʦʨʤ ʮʠʭ ʚʽʪʘʤʽʥʽʚ ʭʘʨʘʢʪʝʨʥʘ ʛʦʨʤʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ. 

ɺʽʪʘʤʽʥ D ʫʪʚʦʨʶʻ ʛʦʨʤʦʥ ʢʘʣʴʮʠʪʨʽʦʣ ï ʨʝʛʫʣʷʪʦʨ ʦʙʤʽʥʫ 

ʢʘʣʴʮʽʶ. ɸʢʪʠʚʥʦʶ ʬʦʨʤʦʶ ʚʽʪʘʤʽʥʫ ɸ ʻ ʨʝʪʠʥʦʻʚʘ 

ʢʠʩʣʦʪʘ, ʷʢʘ ʨʝʛʫʣʶʻ ʧʨʦʮʝʩʠ ʨʦʩʪʫ ʪʘ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ 

ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʘʢʦʞ ʥʝʜʦʩʢʦʥʘʣʘ, 

ʦʩʢʽʣʴʢʠ ʜʝʷʢʽ ʚʽʪʘʤʽʥʠ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʽ, ʾʭ ʨʽʟʥʽ ʬʦʨʤʠ 

ʤʦʞʫʪʴ ʥʘʣʝʞʘʪʠ ʜʦ ʨʽʟʥʠʭ ʛʨʫʧ ʟʘ ʚʠʱʝʥʘʟʚʘʥʦʶ 

ʢʣʘʩʠʬʽʢʘʮʽʻʶ. 

ɺʽʪʘʤʽʥʦʧʦʜʽʙʥʽ ʨʝʯʦʚʠʥʠ (ʢʚʘʟʽʚʽʪʘʤʽʥʠ). ʆʢʨʽʤ 

ʦʩʥʦʚʥʠʭ ʚʽʪʘʤʽʥʽʚ, ʚʠʜʽʣʷʶʪʴ ʛʨʫʧʫ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟ 

ʚʽʪʘʤʽʥʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢʽ ʯʘʩʪʢʦʚʦ ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ 

ʦʨʛʘʥʽʟʤʽ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴ: ʧʘʨʘʘʤʽʥʦʙʝʥʟʦʡʥʫ ʢʠʩʣʦʪʫ 

(ʚʽʪʘʤʽʥ ɺ10), ʧʘʥʛʘʤʦʚʫ ʢʠʩʣʦʪʫ (ʚʽʪʘʤʽʥ ɺ15), 

ʤʝʪʠʣʤʝʪʽʦʥʽʥ ʩʫʣʴʬʦʥʽʡ ʭʣʦʨʠʜ (ʚʽʪʘʤʽʥ U), ʽʥʦʟʠʪ 

(ʚʽʪʘʤʽʥ ɺ8), ʢʦʝʥʟʠʤ Q, ʧʽʨʦʣʦʭʽʥʦʣʽʥʭʽʥʦʥ (ʚʽʪʘʤʽʥ ɺ14), 

ʣʽʧʦʻʚʫ ʢʠʩʣʦʪʫ (ʚʽʪʘʤʽʥ N), ʭʦʣʽʥ (ʚʽʪʘʤʽʥ ɺ4), ʢʘʨʥʽʪʠʥ 

(ʚʽʪʘʤʽʥ ɺ11),  

ʅʝʩʪʘʯʘ ʚʽʪʘʤʽʥʦʧʦʜʽʙʥʠʭ ʨʝʯʦʚʠʥ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʨʦʟʚʠʪʢʫ ʛʽʧʦʚʽʪʘʤʽʥʦʟʽʚ.  

 

9.1.4 ɹʽʦʭʽʤʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʞʠʨʦʨʦʟʯʠʥʥʠʭ 

ʚʽʪʘʤʽʥʽʚ (ɸ, D, ɽ, ʂ, F): ʭʽʤʽʯʥʘ ʙʫʜʦʚʘ, ʙʽʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʜʦʙʦʚʘ ʧʦʪʨʝʙʘ, ʜʞʝʨʝʣʘ, ʨʦʣʴ ʚ ʦʙʤʽʥʽ 

ʨʝʯʦʚʠʥ. ʍʚʦʨʦʙʠ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʞʠʨʦʨʦʟʯʠʥʥʠʭ 

ʚʽʪʘʤʽʥʽʚ, ʛʽʧʝʨʚʽʪʘʤʽʥʦʟʠ 

 

ɾʠʨʦʨʦʟʯʠʥʥʽ ʚʽʪʘʤʽʥʠ ʟʜʘʪʥʽ ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʚ 

ʦʨʛʘʥʽʟʤʽ ʚ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ, ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʪʢʘʥʠʥʘʭ 

ʫʧʨʦʜʦʚʞ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ, ʧʦʚʽʣʴʥʦ ʚʠʚʦʜʷʪʴʩʷ, ʾʭ 

ʥʘʜʤʽʨʥʝ ʩʧʦʞʠʚʘʥʥʷ ʚʠʢʣʠʢʘʻ ʛʽʧʝʨʚʽʪʘʤʽʥʦʟʠ. 
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ɺʽʪʘʤʽʥʠ ʛʨʫʧʠ ɸ  

(ʨʝʪʠʥʦʣ, ʘʥʪʠʢʩʝʨʦʬʪʘʣʴʤʽʯʥʠʡ ʚʽʪʘʤʽʥ, ʘʢʩʝʨʦʬʪʦʣ)    

ʈʝʪʠʥʦʾʜʠ ï ʮʝ ʙʣʠʟʴʢʽ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʩʧʦʣʫʢʠ ʟ                

ɸ-ʚʽʪʘʤʽʥʥʦʶ ʘʢʪʠʚʥʽʩʪʶ: 

¶ ʨʝʪʠʥʦʣ (ʚ̔ʪʘʤʽʥ ɸ-ʩʧʠʨʪ, ʚʽʪʘʤʽʥ ɸ1, 

ʘʢʩʝʨʦʬʪʦʣ);  

¶ ʜʝʛʽʜʨʦʨʝʪʠʥʦʣ (ʚʽʪʘʤʽʥ ɸ2); 

¶ ʨʝʪʠʥʘʣʴ (ʚʽʪʘʤʽʥ ɸ-ʘʣʴʜʝʛʽʜ); 

¶ ʨʝʪʠʥʦʻʚʘ ʢʠʩʣʦʪʘ; 

¶ ʝʬʽʨʠ ʮʠʭ ʨʝʯʦʚʠʥ ʪʘ ʾʭ ʧʨʦʩʪʦʨʦʚʽ ʽʟʦʤʝʨʠ. 

 

 
 

ʈʠʩʫʥʦʢ 9.2 ï  ʉʪʨʫʢʪʫʨʘ ʚʽʪʘʤʽʥʫ ɸ1  ʽ ɸ2 

 

ɺʽʪʘʤʽʥ ɸ ʻ ʚʠʢʣʶʯʥʦ ʪʚʘʨʠʥʥʠʤ ʚʽʪʘʤʽʥʦʤ. ʋ 

ʨʦʩʣʠʥʘʭ, ʛʨʠʙʘʭ, ʚʦʜʦʨʦʩʪʷʭ ʟʥʘʭʦʜʷʪʴʩʷ ʣʠʰʝ ʡʦʛʦ 

ʧʨʦʚʽʪʘʤʽʥʠ ï ʨʦʩʣʠʥʥʽ ʧʽʛʤʝʥʪʠ ʢʘʨʦʪʠʥʦʾʜʠ. ʅʘʡʙʽʣʴʰ 

ʘʢʪʠʚʥʠʡ ʢʘʨʦʪʠʥʦʾʜ ï ʮʝ ɓ-ʢʘʨʦʪʠʥ, ʤʦʣʝʢʫʣʘ ʷʢʦʛʦ 

ʩʠʤʝʪʨʠʯʥʘ ʽ ʨʦʟʱʝʧʣʶʻʪʴʩʷ ʥʘ ʜʚʽ ʤʦʣʝʢʫʣʠ ʚʽʪʘʤʽʥʫ ɸ 

(ʨʠʩ. 9.3). 
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ʈʠʩʫʥʦʢ 9.3 ï  ʉʪʨʫʢʪʫʨʘ ɓ-ʢʘʨʦʪʠʥʫ 

 

ɺʽʪʘʤʽʥ ɸ ʯʫʪʣʠʚʠʡ ʜʦ ʦʢʠʩʥʝʥʥʷ. ʇʽʜ ʜʽʻʶ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʩʚʽʪʣʘ ʚʽʥ ʚʪʨʘʯʘʻ ʩʚʦʶ ʘʢʪʠʚʥʽʩʪʴ. 

ɸʥʪʠʦʢʩʠʜʘʥʪʠ, ʪʘʢʽ, ʷʢ ʚʽʪʘʤʽʥ ɽ, ʧʦʧʝʨʝʜʞʘʶʪʴ 

ʦʢʠʩʥʝʥʥʷ ʚʽʪʘʤʽʥʫ. 

ɼʞʝʨʝʣʘ ʚʽʪʘʤʽʥʫ ɸ. ɺʽʪʘʤʽʥ ʤʽʩʪʠʪʴʩʷ ʚʠʢʣʶʯʥʦ ʫ 

ʪʚʘʨʠʥʥʠʭ ʢʣʽʪʠʥʘʭ. ɺʽʥ ʩʠʥʪʝʟʫʻʪʴʩʷ ʟ ʢʘʨʦʪʠʥʦʾʜʽʚ ʫ 

ʢʠʰʢʽʚʥʠʢʫ ʜʝʷʢʠʭ ʪʚʘʨʠʥ ʪʘ ʣʶʜʠʥʠ ʧʽʜ ʜʽʻʶ ʝʥʟʠʤʫ               

ɓ-ʢʘʨʦʪʠʥ-15,15ô-ʜʽʦʢʩʠʛʝʥʘʟʠ ʟʘ ʥʘʷʚʥʦʩʪʽ ʢʠʩʥʶ. ʎʝʡ 

ʧʨʦʮʝʩ ʪʘʢʦʞ ʤʦʞʣʠʚʠʡ ʫ ʛʝʧʘʪʦʮʠʪʘʭ. ɼʞʝʨʝʣʘʤʠ 

ʚʽʪʘʤʽʥʫ ʻ: 

¶ ʧʨʦʜʫʢʪʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ: ʷʻʯʥʠʡ 

ʞʦʚʪʦʢ, ʤʦʣʦʢʦ, ʚʝʨʰʢʦʚʝ ʤʘʩʣʦ, ʩʠʨ, ʧʝʯʽʥʢʘ ʤʦʨʩʴʢʠʭ 

ʨʠʙ ʪʘ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ;  

¶ ʧʨʦʜʫʢʪʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʤʽʩʪʷʪʴ ʣʠʰʝ 

ʢʘʨʦʪʠʥʦʾʜʠ: ʤʦʨʢʚʘ, ʪʦʤʘʪʠ, ʧʝʨʝʮʴ, ʛʘʨʙʫʟ, ʞʦʚʪʦ-ʟʝʣʝʥʽ 

ʦʚʦʯʽ, ʬʨʫʢʪʠ ʪʘ ʷʛʦʜʠ ʞʦʚʪʦʛʦ ʪʘ ʧʦʤʘʨʘʥʯʝʚʦʛʦ ʢʦʣʴʦʨʫ, 

ʚʦʜʦʨʦʩʪʽ. 

ɼʦʙʦʚʘ ʧʦʪʨʝʙʘ ʫ ʚʽʪʘʤʽʥʽ ɸ ʜʣʷ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ 

ʩʪʘʥʦʚʠʪʴ  1,5ï2,5 ʤʛ/ʜʦʙʫ, ʘʙʦ 3ï5 ʤʛ/ʜʦʙʫ ʢʘʨʦʪʠʥʦʾʜʽʚ.  

ɹʽʦʣʦʛʽʯʥʘ ʨʦʣʴ ʚʽʪʘʤʽʥʫ ɸ  

1 ɸʣʴʜʝʛʽʜʥʘ ʬʦʨʤʘ ʚʽʪʘʤʽʥʫ (11-ʮʠʩ-ʨʝʪʠʥʘʣʴ) ʙʝʨʝ 

ʫʯʘʩʪʴ ʫ ʩʫʪʽʥʢʦʚʽʡ ʟʦʨʦʚʽʡ ʘʜʘʧʪʘʮʽʾ. ɸʣʴʜʝʛʽʜ ʫʪʚʦʨʶʻ 

ʢʦʤʧʣʝʢʩ ʟ̔ ʙʽʣʢʦʤ ʦʧʩʠʥʦʤ ʽ ʬʦʨʤʫʻ çʟʦʨʦʚʠʡ ʧʫʨʧʫʨè ï 

ʨʦʜʦʧʩʠʥ. ʆʩʪʘʥʥʽʡ ʩʧʨʠʡʤʘʻ ʦʜʠʥ ʬʦʪʦʥ ʩʚʽʪʣʘ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʽʧʝʨʧʦʣʷʨʠʟʘʮʽʾ ʤʝʤʙʨʘʥʠ ʽ ʟʘʧʫʩʢʘʻ ʘʢʪ 

ʟʦʨʫ.  
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2 ɺʽʪʘʤʽʥ ɸ ʨʝʛʫʣʶʻ ʨʽʩʪ, ʨʦʟʚʠʪʦʢ ʪʘ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʢʣʽʪʠʥ. ʎʽ ʬʫʥʢʮʽʾ ʨʝʘʣʽʟʫʶʪʴʩʷ ʯʝʨʝʟ 

ʨʝʪʠʥʦʻʚʫ ʢʠʩʣʦʪʫ, ʷʢʘ ʜʽʻ ʧʦʜʽʙʥʦ ʜʦ ʩʪʝʨʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ 

ʽ ʨʝʛʫʣʶʻ ʝʢʩʧʨʝʩʽʶ ʛʝʥʽʚ. ʏʝʨʝʟ ʨʝʛʫʣʷʮʽʶ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ 

ʚʽʪʘʤʽʥ ɸ-ʢʠʩʣʦʪʘ ʚʧʣʠʚʘʻ ʥʘ ʩʠʥʪʝʟ ʙʽʣʢʽʚ (ʟʦʢʨʝʤʘ 

ʛʣʽʢʦʧʨʦʪʝʾʥʽʚ), ʘʥʪʠʪʽʣ, ʩʪʝʨʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ, ʨʽʩʪ ʢʽʩʪʦʢ, 

ʟʫʙʽʚ, ʤô̫ ʢʠʭ ʪʢʘʥʠʥ, ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʢʣʽʪʠʥ ʝʤʙʨʽʦʥʘ, 

ʟʘʧʦʙʽʛʘʻ ʢʝʨʘʪʠʥʽʟʘʮʽʾ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ. ɺʽʪʘʤʽʥ 

ʚʠʷʚʣʷʻ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʪʘ ʬʦʪʦʧʨʦʪʝʢʪʦʨʥʫ ʘʢʪʠʚʥʽʩʪʴ. 

3 ɺʽʪʘʤʽʥ ɸ ʨʝʛʫʣʶʻ ʧʨʦʥʠʢʥʽʩʪʴ ʢʣʽʪʠʥʥʠʭ 

ʤʝʤʙʨʘʥ. ɿʘ ʨʘʭʫʥʦʢ ʩʧʨʷʞʝʥʠʭ ʧʦʜʚʽʡʥʠʭ ʟʚô̫ ʟʢʽʚ ʚʽʥ 

ʣʝʛʢʦ ʦʢʠʩʥʁ ʻʪʴʩʷ, ʫʪʚʦʨʶʶʯʠ ʧʝʨʦʢʩʠʜʠ, ʷʢʽ ʧʽʜʚʠʱʫʶʪʴ 

ʰʚʠʜʢʽʩʪʴ ʦʢʠʩʥʝʥʥʷ ʽʥʰʠʭ ʩʧʦʣʫʢ ʽ ʰʚʠʜʢʽʩʪʴ 

ʧʝʨʝʥʝʩʝʥʥʷ ʯʝʨʝʟ ʥʝʾ ʤʝʪʘʙʦʣʽʪʽʚ. 

4 ʈʦʣʴ ʢʘʨʦʪʠʥʦʾʜʽʚ. ʃʠʰʝ ʜʦ 30 % ʢʘʨʦʪʠʥʦʾʜʽʚ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʢʠʰʢʽʚʥʠʢʫ ʥʘ ʚʽʪʘʤʽʥ ɸ, ʘʣʝ ʚʦʥʠ ʪʘʢʦʞ 

ʫʩʤʦʢʪʫʶʪʴʩʷ ʙʝʟ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʫ ʚʽʪʘʤʽʥ, ʥʘʢʦʧʠʯʫʶʪʴʩʷ 

ʫ ʧʝʯʽʥʮʽ ʪʘ ʽʥʰʠʭ ʪʢʘʥʠʥʘʭ, ʚʠʢʦʥʫʶʯʠ ʩʘʤʦʩʪʽʡʥʽ 

ʬʫʥʢʮʽʾ, ʷʢ ʘʥʪʠʦʢʩʠʜʘʥʪʠ, ʢʘʥʮʝʨʦʧʨʦʪʝʢʪʦʨʠ, 

ʽʤʫʥʦʤʦʜʫʣʷʪʦʨʠ.  

ʇʨʦʷʚʠ ʚʽʪʘʤʽʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ɿʚʠʯʘʡʥʠʡ 

ʨʘʮʽʦʥ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʦʪʨʝʙ ʦʨʛʘʥʽʟʤʫ ʫ 

ʚʽʪʘʤʽʥʽ ɸ, ʪʦʤʫ ʜʝʬʽʮʠʪ ʚʠʥʠʢʘʻ ʜʫʞʝ ʯʘʩʪʦ, ʥʝʟʚʘʞʘʶʯʠ 

ʥʘ ʟʙʘʛʘʯʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʨʝʪʠʥʦʣʦʤ ʯʠ                        

ɓ-ʢʘʨʦʪʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ ʟ̔ ʮʠʤ 

ʚʽʪʘʤʽʥʦʤ.  

ʈʘʥʥʽʤ ʩʠʤʧʪʦʤʦʤ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʚʽʪʘʤʽʥʫ ɸ ʻ 

ʩʫʭʽʩʪʴ ʰʢʽʨʠ, ʾʾ ʣʫʱʝʥʥʷ ʪʘ ʦʨʦʛʦʚʽʥʥʷ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʪʘʢʦʞ ʩʫʭʽʩʪʴ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʐʂʊ, ʜʠʭʘʣʴʥʠʭ, 

ʩʝʯʦʚʠʚʽʜʥʠʭ, ʩʪʘʪʝʚʠʭ ʰʣʷʭʽʚ. ɿʘ ʛʽʧʦʚʽʪʘʤʽʥʦʟʫ ʟʽʨ ʨʽʟʢʦ 

ʧʦʛʽʨʰʫʻʪʴʩʷ ʚ ʩʫʪʽʥʢʘʭ, ʨʦʟʚʠʚʘʻʪʴʩʷ çʢʫʨʷʯʘ ʩʣʽʧʦʪʘè ï 

ʥʽʢʪʘʣʦʧʽʷ. ɻʦʩʪʨʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʚʽʪʘʤʽʥʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʯʘʩʪʢʦʚʦʾ ʘʙʦ ʧʦʚʥʦʾ ʩʣʽʧʦʪʠ (ʢʩʝʨʦʬʪʘʣʴʤʽʾ, 

ʢʝʨʘʪʦʤʘʣʷʮʽʾ). ʑʦʨʽʯʥʦ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʯʝʨʝʟ 
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ʜʝʬʽʮʠʪ ʚʽʪʘʤʽʥʫ ɸ ʜʦ 500 000 ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ 

ʚʪʨʘʯʘʻ ʟʽʨ. ʂʩʝʨʦʬʪʘʣʴʤʽʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʫʭʽʩʪʶ 

ʢʦʥôʁ ʥʢʪʠʚʠ ʪʘ ʨʦʛʽʚʢʠ ʦʢʘ ʯʝʨʝʟ ʢʝʨʘʪʠʥʽʟʘʮʽʶ ʝʧʽʪʝʣʽʶ 

ʩʣʽʟʥʠʭ ʟʘʣʦʟ, ʡʦʛʦ ʟʣʫʱʫʚʘʥʥʷ, ʟʘʢʫʧʦʨʝʥʥʷ ʩʣʽʟʥʠʭ 

ʧʨʦʪʦʢʽʚ. ʂʝʨʘʪʦʤʘʣʷʮʽʷ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʢʩʝʨʦʬʪʘʣʴʤʽʾ. 

ʉʣʽʟʥʘ ʨʽʜʠʥʘ, ʷʢʘ ʤʘʻ ʙʘʢʪʝʨʠʮʠʜʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʥʝ ʦʤʠʚʘʻ 

ʦʯʥʝ ʷʙʣʫʢʦ, ʚʠʥʠʢʘʻ ʟʘʧʘʣʝʥʥʷ ʢʦʥôʁ ʥʢʪʠʚʠ, ʥʘʙʨʷʢ, 

ʨʦʟʤô̫ ʛʯʝʥʥʷ ʨʦʛʽʚʢʠ ʦʢʘ. ɻʽʧʦʚʽʪʘʤʽʥʦʟ ʚʽʪʘʤʽʥʫ ɸ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʩʪʫ, 

ʟʤʝʥʰʝʥʥʷʤ ʤʘʩʠ ʪʽʣʘ, ʟʘʛʘʣʴʥʠʤ ʚʠʩʥʘʞʝʥʥʷʤ ʦʨʛʘʥʽʟʤʫ, 

ʧʦʨʫʰʝʥʥʷʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ, ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʢʽʩʪʦʢ ʪʘ ʟʫʙʽʚ, ʟʥʠʞʝʥʥʷʤ ʦʧʦʨʫ ʽʥʬʝʢʮʽʷʤ. 

ɻʽʧʝʨʚʽʪʘʤʽʥʦʟʠ ʚʠʥʠʢʘʶʪʴ ʫʥʘʩʣʽʜʦʢ 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʚʞʠʚʘʥʥʷ ʚʽʪʘʤʽʥʫ ɸ ʚʧʨʦʜʦʚʞ ʜʦʚʛʦʛʦ 

ʯʘʩʫ. ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʝʨʝʚʠʱʝʥʥʷ ʥʘʢʦʧʠʯʫʚʘʣʴʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʛʝʧʘʪʦʮʠʪʽʚ, ʫ ʷʢʠʭ ʚʽʜʢʣʘʜʘʻʪʴʩʷ ʦʩʥʦʚʥʘ ʡʦʛʦ 

ʢʽʣʴʢʽʩʪʴ. ʆʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʥʝ ʟʜʘʪʝʥ ʝʬʝʢʪʠʚʥʦ ʚʠʚʦʜʠʪʠ 

ʥʘʜʣʠʰʦʢ ʚʽʪʘʤʽʥʫ. ɻʽʧʝʨʚʽʪʘʤʽʥʦʟ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ, ʛʦʣʦʚʥʠʤ ʙʦʣʝʤ, ʥʫʜʦʪʦʶ, 

ʙʣʶʚʘʥʥʷʤ, ʟʘʧʘʣʝʥʥʷʤ ʦʯʝʡ, ʜʠʩʬʫʥʢʮʽʻʶ ʧʝʯʽʥʢʠ, 

ʧʦʨʫʰʝʥʥʷʤ ʪʨʘʚʣʝʥʥʷ, ʨʦʟʚʠʪʢʫ ʛʝʤʦʨʘʛʽʡ, 

ʛʽʧʝʨʢʝʨʘʪʦʟʦʤ, ʚʠʧʘʜʽʥʥʷʤ ʚʦʣʦʩʩʷ, ʣʫʱʝʥʥʷʤ ʰʢʽʨʠ, 

ʘʥʦʨʝʢʩʽʻʶ, ʟʘʛʘʣʴʥʠʤ ʚʠʩʥʘʞʝʥʥʷʤ ʦʨʛʘʥʽʟʤʫ. ɺʝʣʠʢʽ 

ʜʦʟʠ ʚʽʪʘʤʽʥʫ ɸ ʚʠʢʣʠʢʘʶʪʴ ʪʝʨʘʪʦʛʝʥʥʫ ʜʽʶ, ʷʢʘ ʤʦʞʝ 

ʟʙʝʨʽʛʘʪʠʩʷ ʚʧʨʦʜʦʚʞ 6ï12 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʡʦʛʦ 

ʧʨʠʡʤʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʦʦʢʩʠʜʘʥʪʥʠʡ ʝʬʝʢʪ.  

 

ɺʽʪʘʤʽʥʠ ʛʨʫʧʠ ɼ  

ʢʘʣʴʮʠʬʝʨʦʣ, çʘʢʩʝʨʦʬʪʦʣè, ʘʥʪʠʨʘʭʽʪʥʠʡ ʚʽʪʘʤʽʥ, 

çʚʽʪʘʤʽʥ ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ    

ɺʽʪʘʤʽʥ D ʦʙô̒ ʜʥʫʻ ʛʨʫʧʫ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ, ʷʢʽ 

ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʭʽʤʽʯʥʦʶ ʙʫʜʦʚʦʶ ʪʘ ʙʽʦʣʦʛʽʯʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ, ʾʭ ʥʝʘʢʪʠʚʥʽ ʧʦʧʝʨʝʜʥʠʢʠ çʧʨʦʚʽʪʘʤʽʥʠè 

ʤʽʩʪʷʪʴʩʷ ʚ ʧʨʠʨʦʜʥʠʭ ʜʞʝʨʝʣʘʭ. ɺʽʪʘʤʽʥ D2   
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(ʝʨʛʦʢʘʣʴʮʠʬʝʨʦʣ) ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʢʣʽʪʠʥʘʭ ʨʦʩʣʠʥ ʟ 

ʝʨʛʦʩʪʝʨʦʣʫ, ʚʽʪʘʤʽʥ D3 (ʭʦʣʝʢʘʣʴʮʠʬʝʨʦ)ʣ ï ʟ̔                            

7-ʜʝʛʽʜʨʦʭʦʣʝʩʪʝʨʦʣʫ, ʚ ʜʝʨʤʘʣʴʥʦʤʫ ʰʘʨʽ ʰʢʽʨʠ.  ʇʽʜ 

ʚʧʣʠʚʦʤ ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʬʦʪʦʭʽʤʽʯʥʘ ʨʝʘʢʮʽʷ ʘʢʪʠʚʘʮʽʾ ʧʨʦʚʽʪʘʤʽʥʽʚ (ʨʠʩ. 9.4). 

 

 

 
ʈʠʩʫʥʦʢ 9.4 ï ʄʝʭʘʥʽʟʤ ʬʦʪʦʭʽʤʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

ʧʨʦʚʽʪʘʤʽʥʽʚ  ʚʽʪʘʤʽʥʫ D 

 

ɼʞʝʨʝʣʘ ʚʽʪʘʤʽʥʫ D. ɺʽʪʘʤʽʥ D2 ʟʥʘʯʥʦ ʧʦʰʠʨʝʥʠʡ 

ʫ ʨʦʩʣʠʥʘʭ, ʘʣʝ ʧʦʛʘʥʦ ʚʩʤʦʢʪʫʻʪʴʩʷ ʫ ʐʂʊ, ʪʦʤʫ ʥʝ ʤʦʞʝ 

ʚʚʘʞʘʪʠʩʷ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʚʽʪʘʤʽʥʫ. ʅʘʚʧʘʢʠ, ʚʽʪʘʤʽʥ 

D3 ʣʝʛʢʦ ʟʘʩʚʦʶʻʪʴʩʷ ʪʘ ʧʽʩʣʷ ʚʩʤʦʢʪʫʚʘʥʥʷ 

ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʜʦ ʧʝʯʽʥʢʠ. 

ɼʞʝʨʝʣʘʤʠ ʚʽʪʘʤʽʥʫ ʻ:  

¶ ʝʥʜʦʛʝʥʥʠʡ ʩʠʥʪʝʟ ʚʽʪʘʤʽʥʫ ̔ʟ                                      

7-ʜʝʛʽʜʨʦʭʦʣʝʩʪʝʨʦʣʫ ʚ ʰʢʽʨʽ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ 80 % ʧʦʪʨʝʙ 

ʦʨʛʘʥʽʟʤʫ (ʟʘ ʫʤʦʚ ʜʦʩʪʘʪʥʴʦʾ ʽʥʩʦʣʷʮʽʾ); 

¶ ʧʨʦʜʫʢʪʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ï ʚʝʨʰʢʦʚʝ 

ʤʘʩʣʦ, ʷʻʯʥʠʡ ʞʦʚʪʦʢ, ʨʠʙô̫ ʯʠʡ ʞʠʨ, ʧʝʯʽʥʢʘ ʨʠʙ ʽ ʪʚʘʨʠʥ; 

¶ ʧʨʦʜʫʢʪʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ: ʨʦʩʣʠʥʥʽ ʦʣʽʾ, 

ʧʝʪʨʫʰʢʘ, ʢʨʦʧʠʚʘ, ʜʨʽʞʜʞʽ, ʛʨʠʙʠ. 
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ɼʦʙʦʚʘ ʧʦʪʨʝʙʘ ʫ ʚʽʪʘʤʽʥʽ D ʜʣʷ ʜʦʨʦʩʣʠʭ ʣʶʜʝʡ 

ʩʪʘʥʦʚʠʪʴ 2,5ï10,0 ʤʢʛ/ʜʦʙʫ. ʂʦʨʦʪʢʦʯʘʩʥʝ (10ï30 ʭʚ) 

ʩʦʥʷʯʥʝ ʦʧʨʦʤʽʥʝʥʥʷ ʦʙʣʠʯʯʷ ʪʘ ʚʽʜʢʨʠʪʠʭ ʜʽʣʷʥʦʢ ʪʽʣʘ 

ʝʢʚʽʚʘʣʝʥʪʥʝ ʜʦʙʦʚʽʡ ʧʦʪʨʝʙʽ ʫ ʚʽʪʘʤʽʥʽ.   

ɹʽʦʣʦʛʽʯʥʘ ʨʦʣʴ   
ɺʽʪʘʤʽʥ D ï ʮʝ ʧʨʦʛʦʨʤʦʥ. ʁʦʛʦ ʘʢʪʠʚʥʘ ʬʦʨʤʘ ï 

ʢʘʣʴʮʠʪʨʽʦʣ (1,25-ʜʽʦʢʩʠʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣ). ɸʢʪʠʚʘʮʽʷ 

ʧʨʦʛʦʨʤʦʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʠʤ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷʤ ʫ 

ʧʝʯʽʥʮʽ ʪʘ ʥʠʨʢʘʭ. ɺʽʪʘʤʽʥ ʨʝʛʫʣʶʻ ʛʦʤʝʦʩʪʘʟ ʢʘʣʴʮʽʶ ʪʘ 

ʬʦʩʬʘʪʽʚ. 

ʇʨʦʷʚʠ ʚʽʪʘʤʽʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ 

ʆʟʥʘʢʠ ʛʽʧʦʚʽʪʘʤʽʥʦʟʫ ʚʠʥʠʢʘʶʪʴ ʟʘ ʥʝʜʦʩʪʘʪʥʴʦʾ 

ʩʦʥʷʯʥʦ ʾ ʽʥʩʦʣʷʮʽʾ, ʦʙʤʝʞʝʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥ ̫ ʣʶʜʠʥʠ ʥʘ 

ʩʚʽʞʦʤʫ ʧʦʚʽʪʨʽ, ʪʦʙʪʦ ʟʥʠʞʝʥʥ ̫ ʚʣʘʩʥʦʛʦ ʩʠʥʪʝʟʫ. 

ʂʣʽʥʽʯʥʦ ʘʚʽʪʘʤʽʥʦʟ ʚʠʥʠʢʘʻ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʥʝʜʦʩʪʘʪʥʻ 

ʫʪʚʦʨʝʥʥʷ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʜʝʬʽʮʠʪʦʤ ʚʽʪʘʤʽʥʫ ʫ ʾʞʽ. 

ʋ ʜʠʪʷʯʦʤʫ ʚʽʮʽ ʚʥʘʩʣʽʜʦʢ ʜʝʬʽʮʠʪʫ ʚʽʪʘʤʽʥʫ D 

ʧʦʨʫʰʫʻʪʴʩʷ ʢʘʣʴʮʽʻʚʦ-ʬʦʩʬʦʨʥʠʡ ʦʙʤʽʥ, ʚʽʜʢʣʘʜʝʥʥʷ 

ʬʦʩʬʘʪʫ ʢʘʣʴʮʽʶ ʚ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ, ʨʦʟʚʠʚʘʻʪʴʩʷ ʨʘʭʽʪ. 

ʈʘʭʽʪ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ ʦʩʪʝʦʛʝʥʝʟʫ, 

ʟʘʪʨʠʤʢʦʶ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ, ʦʩʪʝʦʤʘʣʷʮʽʻʶ ï 

ʨʦʟʤô̫ ʢʰʝʥʥʷʤ ʢʽʩʪʦʢ. ʂʽʩʪʢʠ ʥʘʙʫʚʘʶʪʴ ʆ- ʪʘ ʍ-ʧʦʜʽʙʥʦʾ 

ʬʦʨʤʠ, ʩʪʘʶʪʴ ʢʨʠʭʢʠʤʠ; ʨʝʙʨʘ ʧʦʪʦʚʱʫʶʪʴʩʷ, ʭʨʝʙʝʪ 

ʜʝʬʦʨʤʫʻʪʴʩʷ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʛʦʣʦʚʘ ʽ ʞʠʚʽʪ ʯʝʨʝʟ ʛʽʧʦʪʦʥʽʶ 

ʤô̫ ʟʽʚ; ʧʦʨʫʰʫʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʟʫʙʽʚ ʽ ʜʝʥʪʠʥʫ. 

ɼʝʬʽʮʠʪ ʚʽʪʘʤʽʥʫ D ʫ ʜʦʨʦʩʣʠʭ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʨʦʟʚʠʪʢʦʤ ʦʩʪʝʦʧʦʨʦʟʫ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʜʝʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʢʽʩʪʦʢ. ɺʦʥʠ ʩʪʘʶʪʴ ʤô̫ ʢʠʤʠ, ʣʘʤʢʠʤʠ; 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʛʽʧʦʢʘʣʴʮʽʻʤʽʷ, ʛʽʧʦʬʦʩʬʘʪʝʤʽʷ, 

ʧʽʜʚʠʱʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ ʫ ʢʨʦʚʽ, 

ʟʥʠʞʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ 25-ʛʽʜʨʦʢʩʠʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʫ.   

ʇʨʠʯʠʥʦʶ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʚʽʪʘʤʽʥʫ D ʤʦʞʝ ʙʫʪʠ 

ʪʘʢʦʞ ʛʝʥʝʪʠʯʥʝ ʧʦʨʫʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 1-Ŭ-ʛʽʜʨʦʢʩʠʣʘʟʠ, 

ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʫʪʚʦʨʝʥʥʷ ʢʘʣʴʮʠʪʨʽʦʣʫ, ʘʙʦ 
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ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʪʢʘʥʠʥ ʜʦ ʚʽʪʘʤʽʥʫ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ 

ʩʠʥʪʝʟʫ ʘʙʦ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʨʝʮʝʧʪʦʨʽʚ ʜʦ ʢʘʣʴʮʠʪʨʽʦʣʫ.  

ɻʽʧʝʨʚʽʪʘʤʽʥʦʟ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʚʠʢʦʨʠʩʪʘʥʥ ̫

çʫʜʘʨʥʠʭ ʜʦʟè ʚʽʪʘʤʽʥʫ D ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʨʘʭʽʪʫ ʪʘ ʜʝʷʢʠʭ 

ʜʝʨʤʘʪʦʟʽʚ 

ɿʘ ʛʽʧʝʨʚʽʪʘʤʽʥʦʟʫ ʨʦʟʚʠʚʘʻʪʴʩʷ ʩʣʘʙʽʩʪʴ, 

ʣʠʭʦʤʘʥʢʘ, ʛʦʣʦʚʥʠʡ ʙʽʣʴ, ʘʥʦʨʝʢʩʽʷ, ʩʧʨʘʛʘ, ʧʦʣʽʫʨʽʷ, 

ʙʣʶʚʘʥʥʷ, ʜʽʘʨʝʷ, ʢʘʣʴʮʠʬʽʢʘʮʽʷ ʥʠʨʦʢ ʪʘ ʫʨʦʣʽʪʽʘʟ, 

ʥʠʨʢʦʚʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ, ʨʽʟʢʽ ʙʦʣʽ ʚ ʩʫʛʣʦʙʘʭ, ʩʫʜʦʤʠ, 

ʛʽʜʨʦʢʩʽʘʧʘʪʠʪ ʚʽʜʢʣʘʜʘʻʪʴʩʷ ʫ ʢʽʩʪʢʘʭ, ʤô̫ ʟʘʭ, ʙʨʦʥʭʘʭ, 

ʘʨʪʝʨʽʷʭ, ʰʣʫʥʢʫ. ʂʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ ʜʝʤʽʥʝʨʘʣʽʟʫʻʪʴʩʷ, 

ʚʠʥʠʢʘʻ ʦʩʪʝʦʧʦʨʦʟ. ɻʽʧʝʨʢʘʣʴʮʽʤ̒ʽʷ ʤʦʞʝ ʧʨʦʚʦʢʫʚʘʪʠ  

ʫʪʚʦʨʝʥʥʷ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠʭ ʙʣʷʰʦʢ. 

 

ɺʽʪʘʤʽʥʠ ʛʨʫʧʠ ɽ (ʪʦʢʦʬʝʨʦʣʠ) 

ɺʽʪʘʤʽʥʠ ʛʨʫʧʠ ɽ ʦʙô̒ ʜʥʫʶʪʴ 8 ʩʧʦʣʫʢ: 

4 ʪʦʢʦʬʝʨʦʣʫ ʪʘ 4 ʪʦʢʦʪʨʽʻʥʦʣʫ. ʊʝʨʤʽʥ çʪʦʢʦʬʝʨʦʣè 

ʧʦʭʦʜʠʪʴ ʚʽʜ ʛʨʝʮʴʢʦʛʦ çʜʽʪʦʥʘʨʦʜʞʝʥʥʷè ʽ çʧʨʠʥʦʩʠʪʠè, 

ʧʽʜʢʨʝʩʣʶʶʯʠ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʪʘʤʽʥʫ ɽ ʫ ʨʦʟʤʥʦʞʝʥʥʽ. 

ʊʦʢʦʬʝʨʦʣʠ ï ʛʨʫʧʘ ʧʨʠʨʦʜʥʠʭ ʩʧʦʣʫʢ ʧʦʭʽʜʥʠʭ 

ʪʦʢʦʣʫ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʩʮʝʤ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʝʪʠʣʴʥʠʭ 

ʛʨʫʧ (ʉʅʟ-) ʫ ʙʝʥʟʦʣʴʥʦʤʫ ʢʽʣʴʮʽ. Ŭ-ʊʦʢʦʬʝʨʦʣ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʡ ʫ ʧʨʠʨʦʜʽ ʪʘ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʡ. ʅʘʷʚʥʽʩʪʴ 

ʆʅ-ʛʨʫʧʠ ʙʽʣʷ ʉ6 ʟʫʤʦʚʣʶʻ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʚʽʪʘʤʽʥʫ. ɺʽʪʘʤʽʥ ɽ ʩʪʽʡʢʠʡ ʜʦ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʥʝ 

ʨʫʡʥʫʻʪʴʩʷ ʣʫʛʘʤʠ, ʢʠʩʣʦʪʘʤʠ, ʥʝ ʨʫʡʥʫʻʪʴʩʷ ʧʽʜ ʯʘʩ 

ʚʘʨʽʥʥ,̫ ʚʠʩʫʰʫʚʘʥʥ,̫ ʢʦʥʩʝʨʚʫʚʘʥʥ ̫ ʪʘ ʩʪʝʨʠʣʽʟʘʮʽʾ 

ʧʨʦʜʫʢʪʽʚ, ʘʣʝ ʯʫʪʣʠʚʠʡ ʜʦ ʩʚʽʪʣʘ. 
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ɼʞʝʨʝʣʘ ʚʽʪʘʤʽʥʫ ɽ. ɺʽʪʘʤʽʥ ʥʝ ʩʠʥʪʝʟʫʻʪʴʩʷ ʚ 

ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ. ʁʦʛʦ ʜʞʝʨʝʣʘʤʠ ʻ:  

¶ ʧʨʦʜʫʢʪʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ: ʨʦʩʣʠʥʥʽ ʦʣʽʾ 

ï ʩʦʥʷʰʥʠʢʦʚʘ, ʢʫʢʫʨʫʜʟʷʥʘ, ʩʦʻʚʘ, ʘʨʘʭʽʩʦʚʘ, 

ʢʫʢʫʨʫʜʟʷʥʘ, ʦʙʣʽʧʠʭʦʚʘ; ʩʚʽʞʽ ʦʚʦʯʽ ï ʩʘʣʘʪ, ʙʨʶʩʩʝʣʴʩʴʢʘ 

ʢʘʧʫʩʪʘ, ʧʦʤʽʜʦʨʠ, ʰʧʠʥʘʪ, ʧʝʪʨʫʰʢʘ, ʛʦʨʦʭ, ʟʝʨʥʦʚʽ ʪʘ 

ʙʦʙʦʚʽ ʧʨʦʨʦʩʪʢʠ, ʷʙʣʫʢʘ, ʥʘʩʽʥʥʷ ʰʠʧʰʠʥʠ, ʤʠʛʜʘʣʴ, 

ʘʨʘʭʽʩ, ʛʦʨʽʭʠ, ʩʦʷ; 

¶ ʧʨʦʜʫʢʪʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ: ʷʻʯʥʠʡ 

ʞʦʚʪʦʢ, ʧʝʯʽʥʢʘ, ʷʣʦʚʠʯʠʥʘ, ʩʚʠʥʷʯʝ ʩʘʣʦ, ʚʝʨʰʢʦʚʝ ʤʘʩʣʦ, 

ʤʦʣʦʢʦ ʪʘ ʤʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ.  

ɼʦʙʦʚʘ ʧʦʪʨʝʙʘ ʫ ʚʽʪʘʤʽʥʽ ɽ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 

5,0 ʤʛ/ʜʦʙʫ ʜʦ 15 ʤʛ/ʜʦʙʫ.   
ɹʽʦʣʦʛʽʯʥʘ ʨʦʣʴ ʚʽʪʘʤʽʥʫ ɽ ʟʫʤʦʚʣʝʥʘ ʡʦʛʦ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʎʝ ʚʽʪʘʤʽʥ ʤʦʣʦʜʦʩʪʽ 

ʪʘ ʧʣʦʜʶʯʦʩʪʽ.  

ɺʽʪʘʤʽʥ ɽ ʟʚô̫ ʟʫʻ ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ, ʟʘʧʦʙʽʛʘʻ 

ʧʝʨʝʢʠʩʥʦʤʫ ʦʢʠʩʥʝʥʥʶ ʣʽʧʽʜʽʚ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥʘʭ, 

ʧʽʜʪʨʠʤʫʶʯʠ ʾʭ ʮʽʣʽʩʥʽʩʪʴ:  
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¶ ʟʘʧʦʙʽʛʘʻ ʦʢʠʩʥʝʥʥʶ ʩʫʣʴʬʛʽʜʨʠʣʴʥʠʭ ʛʨʫʧ 

ʘʢʪʠʚʥʠʭ ʮʝʥʪʨʽʚ ʝʥʟʠʤʽʚ, ʧʽʜʪʨʠʤʫʶʯʠ ʾʭ ʚ ʘʢʪʠʚʥʦʤʫ 

ʩʪʘʥʽ; 

¶ ʧʦʧʝʨʝʜʞʘʻ ʦʢʠʩʥʝʥʥʷ ʚʽʪʘʤʽʥʫ ɸ ʪʘ ʢʘʨʦʪʠʥʦʾʜʽʚ, 
ʟʥʠʞʫʻ ʾʭ ʚʪʨʘʪʠ; 

¶ ʩʪʘʙʽʣʽʟʫʻ ʚô̫ ʟʢʽʩʪʴ ʪʘ ʨʫʭʣʠʚʽʩʪʴ ʢʣʽʪʠʥʥʠʭ 

ʤʝʤʙʨʘʥʥʠʭ ʤʝʤʙʨʘʥ; ʟʘʧʦʙʽʛʘʻ ʦʢʠʩʥʝʥʥʶ ʘʢʪʠʚʥʠʭ 

ʮʝʥʪʨʽʚ ʤʝʤʙʨʘʥʥʠʭ ʩʝʣʝʥʦʧʨʦʪʝʾʥʽʚ ʚʽʣʴʥʠʤʠ 

ʨʘʜʠʢʘʣʘʤʠ;  

¶ ʧʦʧʝʨʝʜʞʘʻ ʧʝʨʦʢʩʠʜʥʠʡ ʝʬʝʢʪ ʆ3
Å, ʅ2ʆ2, Nʆ2 ʥʘ 

ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ; ʨʝʛʫʣʶʻ ʧʨʦʮʝʩ ʦʢʠʩʥʦʛʦ 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ, ʩʧʨʠʷʶʯʠ ʧʝʨʝʤʽʱʝʥʥʶ ʬʦʩʬʘʪʽʚ 

ʚʩʝʨʝʜʠʥʫ ʤʽʪʦʭʦʥʜʨʽʡ; 

¶ ʚʧʣʠʚʘʻ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʬʫʥʢʮʽʶ ï ʨʝʛʫʣʶʻ 

ʩʧʝʨʤʘʪʦʛʝʥʝʟ ʪʘ ʦʚʦʛʝʥʝʟ, ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʧʣʦʜʘ. 

ɺʚʘʞʘʶʪʴ, ʱʦ ʚʽʪʘʤʽʥ ɽ ʚʧʣʠʚʘʻ ʥʘ ʩʠʥʪʝʟ 

ʫʙʽʭʽʥʦʥʫ ʪʘ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ, ʧʽʜʪʨʠʤʫʻ ʽʤʝʥʥʠʡ ʩʪʘʪʫʩ 

ʦʨʛʘʥʽʟʤʫ, ʧʦʧʝʨʝʜʞʘʻ ʧʝʨʝʜʯʘʩʥʝ ʩʪʘʨʽʥʥʷ, ʟʥʠʞʫʻ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʘʪʝʨʦʩʢʣʝʨʦʟʫ, ʧʽʜʚʠʱʫʻ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ 

ʝʤʦʮʽʡʥʠʭ ʩʪʨʝʩʽʚ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ʇʨʦʷʚʠ ʚʽʪʘʤʽʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ɺʽʪʘʤʽʥ ɽ ʮʝ 

ʦʩʥʦʚʥʠʡ ʢʦʤʧʦʥʝʥʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ 

ʣʶʜʠʥʠ. ʍʘʨʘʢʪʝʨʥʠʤʠ ʦʟʥʘʢʘʤʠ ʛʽʧʦʚʽʪʘʤʽʥʦʟʫ ʻ: 

¶ ʧʦʨʫʰʝʥʥʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʚ ʯʦʣʦʚʽʢʽʚ ʽ 

ʞʽʥʦʢ; 

¶ ʤô̫ ʟʦʚʘ ʩʣʘʙʽʩʪʴ ʪʘ ʜʠʩʪʨʦʬʽʷ, ʚʽʜʢʣʘʜʝʥʥʷ ʞʠʨʫ ʚ 

ʤô̫ ʟʘʭ;  
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¶ ʜʝʛʝʥʝʨʘʪʠʚʥʽ ʟʤʽʥʠ ʫ ʩʝʨʮʝʚʦʤʫ ʤô̫ ʟʽʚ, 

ʧʦʨʫʰʝʥʥʷ ʢʦʨʜʠʥʘʮʽʾ ʨʫʭʽʚ; 

¶ ʥʝʢʨʦʪʠʯʥʦ-ʜʠʩʪʨʦʬʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʧʝʯʽʥʮʽ; 

¶ ʘʥʝʤʽʷ, ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʝʨʠʪʨʦʮʠʪʽʚ; 

¶ ʩʫʭʽʩʪʴ ʰʢʽʨʠ, ʦʩʣʘʙʣʝʥʥʷ ʛʦʩʪʨʦʪʠ ʟʦʨʫ, ʣʘʤʢʽʩʪʴ 

ʥʽʛʪʽʚ; 

¶ ʧʦʨʫʰʝʥʥʷʤ ʤʝʪʘʙʦʣʽʟʤʫ ʚʽʪʘʤʽʥʫ ɸ.  

ɻʽʧʝʨʚʽʪʘʤʽʥʦʟ 

ɺʽʪʘʤʽʥ ɽ ʙʝʟʧʝʯʥʠʡ, ʥʝʪʦʢʩʠʯʥʠʡ, ʘʣʝ ʥʘʜʤʽʨʥʝ 

ʩʧʦʞʠʚʘʥʥʷ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʥʫʜʦʪʫ, ʨʦʟʣʘʜ ʰʣʫʥʢʘ, 

ʜʽʘʨʝʶ, ʧʽʜʚʠʱʝʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ.  

 

ɺʽʪʘʤʽʥʠ ʛʨʫʧʠ ʂ  

(ʚʽʪʘʤʽʥ ʢʦʘʛʫʣʷʮʽʾ, ʘʥʪʠʛʝʤʦʨʘʛʽʯʥʠʡ ʬʘʢʪʦʨ) 

ɼʦ ʚʽʪʘʤʽʥʽʚ ʛʨʫʧʠ ʂ ʚʽʜʥʦʩʷʪʴ ʜʚʘ ʪʠʧʠ ʭʽʥʦʥʽʚ ʽʟ 

ʙʦʢʦʚʠʤʠ ʽʟʦʧʨʝʥʦʾʜʥʠʤʠ ʣʘʥʮʶʛʘʤʠ: ʚʽʪʘʤʽʥ ʂ1 ʪʘ ʂ2, ʷʢʽ 

ʚʠʜʽʣʝʥʽ ʟ ʧʨʠʨʦʜʥʠʭ ʜʞʝʨʝʣ, ʚʽʪʘʤʽʥ ʂ3 ï ʾʭ ʩʠʥʪʝʪʠʯʥʠʡ 

ʘʥʘʣʦʛ.  

ɺʽʪʘʤʽʥ ʂ1 (ʬʽʣʦʭʽʥʦʥ) ï ʚʧʝʨʰʝ ʚʠʜʽʣʝʥʠʡ ʟ̔ 

ʣʠʩʪʢʽʚ ʣʶʮʝʨʥʠ, ʥʝʩʪʽʡʢʠʡ ʜʦ ʦʧʨʦʤʽʥʝʥʥʷ ʪʘ ʨʫʡʥʫʻʪʴʩʷ 

ʧ̔ ʜ ʯʘʩ ʥʘʛʨʽʚʘʥʥ ̫ʚ ʣʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ.   

 

 
ɺʽʪʘʤʽʥ  (ʤʝʥʘʭʽʥʦʥ) ï ʟʥʘʡʜʝʥʠʡ ʫ ʨʦʩʣʠʥʘʭ ʪʘ 

ʢʣʽʪʠʥʘʭ  ʪʚʘʨʠʥ, ʩʠʥʪʝʟʫʻʪʴʩʷ ʙʘʢʪʝʨʽʷʤʠ. 

ɺʽʪʘʤʽʥ ʂ3 (ʤʝʥʘʜʽʦʥ) ï ʩʠʥʪʝʪʠʯʥʠʡ ʘʥʘʣʦʛ 

ʚʽʪʘʤʽʥʫ ʂ, ʷʢʠʡ ʥʝ ʤʽʩʪʠʪʴ ʙʽʯʥʦʛʦ ʣʘʥʮʶʛʘ. ʅʘ ʦʩʥʦʚʽ 

ʚʽʪʘʤʽʥʫ ʂ3 ʩʠʥʪʝʟʦʚʘʥʽ ʡʦʛʦ ʚʦʜʦʨʦʟʯʠʥʥʽ ʧʦʭʽʜʥʽ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ, ʥʘʧʨʠʢʣʘʜ ʚʽʢʘʩʦʣ 

ï ʥʘʪʨʽʻʚʘ ʩʽʣʴ ʙʽʩʫʣʴʬʽʪʥʦʛʦ ʜʝʨʠʚʘʪʘ ʚʽʪʘʤʽʥʫ ʂ: 
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ɼʞʝʨʝʣʘ ʚʽʪʘʤʽʥʫ ʂ ï ʮʝ ʧʝʨʝʚʘʞʥʦ ʧʨʦʜʫʢʪʠ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʚʽʥ ʪʘʢʦʞ ʫʪʚʦʨʶʻʪʴʩʷ  

ʤʽʢʨʦʬʣʦʨʦʶ ʢʠʰʢʽʚʥʠʢʘ. ɽʥʜʦʛʝʥʥʠʡ ʩʠʥʪʝʟ ʟʜʘʪʝʥ 

ʧʦʚʥʽʩʪʶ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʪʨʝʙʠ ʦʨʛʘʥʽʟʤʫ.  

ʇʨʠʨʦʜʥʽ ʜʞʝʨʝʣʘ: 

¶ ʧʨʦʜʫʢʪʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ: ʢʘʧʫʩʪʘ, ʟʝʣʝʥʽ 

ʪʦʤʘʪʠ, ʩʘʣʘʪ, ʣʶʮʝʨʥʘ, ʢʨʦʧʠʚʘ, ʣʘʪʫʢ, ʰʧʠʥʘʪ, ʛʘʨʙʫʟ, 

ʛʦʨʦʙʠʥʘ, ʘʨʘʭʽʩʦʚʘ, ʦʣʠʚʢʦʚʘ ʦʣʽʾ;  

¶ ʧʨʦʜʫʢʪʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ: ʩʚʠʥʷʯʘ 

ʧʝʯʽʥʢʘ, ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʽʪʘʤʽʥʫ ʤʽʩʪʠʪʴʩʷ ʚ ʷʡʮʷʭ, 

ʤʦʣʦʮʽ ʪʘ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʘʭ.  

ɼʦʙʦʚʘ ʧʦʪʨʝʙʘ ʜʣʷ ʣʶʜʠʥʠ ʜʦʩʪʝʤʝʥʥʦ ʥʝ 

ʚʩʪʘʥʦʚʣʝʥʘ, ʜʦʩʪʘʪʥʽʤ ʚʚʘʞʘʶʪʴ ʙʣʠʟʴʢʦ 1,0 ʤʛ/ʜʦʙʫ.  

ɹʽʦʣʦʛʽʯʥʘ ʨʦʣʴ ʚʽʪʘʤʽʥʫ ʂ ʧʦʣʷʛʘʻ ʚ ʡʦʛʦ ʫʯʘʩʪʽ ʫ: 

¶ ʢʦʘʛʫʣʷʮʽʾ, ʘ ʩʘʤʝ ʫ ʧʦʩʪʪʨʘʥʩʣʷʮʽʡʥʽʡ ʤʦʜʠʬʽʢʘʮʽʾ 
(ɔ-ʢʘʨʙʦʢʩʠʣʶʚʘʥʥʽ) ʬʘʢʪʦʨʽʚ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ;  

¶ ʘʢʪʠʚʘʮʽʾ ʉʘ-ʟʚô̫ ʟʫʚʘʣʴʥʠʭ ʧʨʦʪʝʾʥʽʚ ʫ ʢʽʩʪʢʘʭ, 

ʩʝʣʝʟʽʥʮʽ, ʧʣʘʮʝʥʪʽ, ʥʠʨʢʘʭ, ʱʦ ʩʧʨʠʷʻ ʥʘʢʦʧʠʯʝʥʥʶ ʉʘ++ ʫ 

ʪʢʘʥʠʥʘʭ; 

¶ ʦʢʠʩʥʦʤʫ ʬʦʩʬʦʨʠʣʶʚʘʥʥʽ; 

¶ ʚ̔ ʪʘʤʽʥ ʚʠʷʚʣʷʻ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ï ʻ 

çʧʘʩʪʢʦʶè ʩʫʧʝʨʦʢʩʠʜ ʘʥʽʦʥ-ʨʘʜʠʢʘʣʘ  ʆ2
Å. 

ʇʨʦʷʚʠ ʚʽʪʘʤʽʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ɿʘ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ  ʭʘʨʯʫʚʘʥʥ ̫ ʪʘ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʤʽʢʨʦʬʣʦʨʠ ʢʠʰʢʽʚʥʠʢʘ ʜʝʬʽʮʠʪ ʚʽʪʘʤʽʥʫ ʂ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ. 
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ʍʘʨʘʢʪʝʨʥʠʤʠ ʦʟʥʘʢʘʤʠ ʛʽʧʦʚʽʪʘʤʽʥʦʟʫ ʻ ʥʘʜʤʽʨʥʽ 

ʢʨʦʚʦʪʝʯʽ, ʚʥʫʪʨʽʰʥʽ ʢʨʦʚʦʚʠʣʠʚʠ, ʢʨʠʚʘʚʝ ʙʣʶʚʘʥʥʷ, 

ʜʽʘʨʝʷ (ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ), ʦʢʦʩʪʝʥʽʥʥʷ ʭʨʷʱʽʚ, 

ʜʝʬʦʨʤʘʮʽʷ ʢʽʩʪʦʢ, ʚʽʜʢʣʘʜʝʥʥʷ ʩʦʣʝʡ ʫ ʩʪʽʥʢʘʭ ʘʨʪʝʨʽʡ. 

ɻʽʧʝʨʚʽʪʘʤʽʥʦʟ ʚʽʪʘʤʽʥʫ ʂ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʥʘʚʽʪʴ ʫ ʚʝʣʠʢʠʭ ʜʦʟʘʭ ʚʽʥ ʥʝ ʚʠʢʣʠʢʘʻ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ.  

 

ɺʽʪʘʤʽʥ F  

ɺʽʪʘʤʽʥ F ʮʝ ʢʦʤʧʣʝʢʩ ʥʝʟʘʤʽʥʥʠʭ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ ï ʣʽʥʦʣʝʚʘ (ʆʤʝʛʘ-6),  ʣʽʥʦʣʝʥʦʚʘ (ʆʤʝʛʘ-

3), ʘʨʘʭʽʜʦʥʦʚʘ ʢʠʩʣʦʪʠ (ʆʤʝʛʘ-6). ɼʦ ʮʴʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʪʘʢʦʞ ʚʭʦʜʷʪʴ ʝʡʢʦʟʦʧʝʥʪʘʻʥʦʚʘ ʪʘ ʜʦʢʦʟʘʛʝʢʩʘʻʥʦʚʘ 

ʢʠʩʣʦʪʠ. 

ɺʪ̔ʘʤʽʥ F ʯʫʪʣʠʚʠʡ ʜʦ ʩʚʽʪʣʘ, ʥʘʛʨʽʚʘʥʥʷ, 

ʦʢʠʩʥʶʻʪʴʩʷ ʥʘ ʧʦʚʽʪʨʽ, ʘʣʝ ʚʽʪʘʤʽʥ ɽ, ʢʘʨʦʪʠʥʦʾʜʠ, ʩʝʣʝʥ 

ʧʦʧʝʨʝʜʞʘʶʪʴ ʡʦʛʦ ʦʢʠʩʥʝʥʥʷ.  

ɼʞʝʨʝʣʘ ʚʽʪʘʤʽʥʫ F:  

¶ ʧʨʦʜʫʢʪʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ: ʥʝʨʘʬʽʥʦʚʘʥʽ, 

ʥʝʜʝʟʦʜʦʨʦʚʘʥʽ ʨʦʩʣʠʥʥʽ ʦʣʽʾ. ʋ ʧʨʦʮʝʩʽ ʨʘʬʽʥʫʚʘʥʥʷ ʚʤʽʩʪ 

ʚʪ̔ʘʤʽʥʫ ʚ ʥʠʭ ʟʥʠʞʫʻʪʴʩʷ. ʉʫʭʦʬʨʫʢʪʠ, ʯʦʨʥʘ ʩʤʦʨʦʜʠʥʘ, 

ʘʨʘʭʽʩ, ʤʠʛʜʘʣʴ, ʚʦʣʦʩʴʢʠʡ ʛʦʨʽʭ, ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʫ, 

ʢʫʢʫʨʫʜʟʠ, ʧʨʦʨʦʱʝʥʽ ʟʝʨʥʘ, ʚʽʚʩʷʥʽ ʧʣʘʩʪʽʚʮʽ.  

¶ ʧʨʦʜʫʢʪʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ: ʦʩʝʣʝʜʝʮʴ, 

ʣʦʩʦʩʴ, ʩʢʫʤʙʨʽʷ, ʨʠʙô̫ ʯʠʡ ʪʘ ʪʚʘʨʠʥʥʠʡ ʞʠʨ, ʥʝʟʥʘʯʥʘ 

ʢʽʣɹʢʽʩʪʴ ʚʽʪʘʤʽʥʫ F ʤʽʩʪʠʪʴʩʷ ʚ ʷʻʯʥʦʤʫ ʞʦʚʪʢʫ, 

ʚʝʨʰʢʦʚʦʤʫ ʤʘʩʣʽ.  

ɼʦʙʦʚʘ ʧʦʪʨʝʙʘ ʫ ʚʽʪʘʤʽʥʽ F ʜʣʷ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ 

ʩʪʘʥʦʚʠʪʴ 1,0ï2,0 ʛ/ʜʦʙʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 20ï30 ʛ ʨʦʩʣʠʥʥʦʾ 

ʦʣʽʾ.  

ɹʽʦʣʦʛʽʯʥʘ ʨʦʣʴ ʚʽʪʘʤʽʥʫ F: 

¶ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʩʠʥʪʝʟʽ ʬʦʩʬʦ- ʪʘ ʛʣʽʢʦʣʽʧʽʜʽʚ 

ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ, ʤʘʻ ʧʦʤʽʨʥʠʡ ʛʽʧʦʭʦʣʝʩʪʝʨʦʣʝʤʽʯʥʠʡ 

ʝʬʝʢʪ; 
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¶ ʨʝʛʫʣʶʻ ʨʽʩʪ ʪʢʘʥʠʥ, ʨʝʛʝʥʝʨʘʮʽʶ ʝʧʽʪʝʣʽʶ, 

ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʬʫʥʢʮʽʶ; 

¶ ʘʨʘʭʽʜʦʥʦʚʘ ʢʠʩʣʦʪʘ ʻ ʧʦʧʝʨʝʜʥʠʢʦʤ ʫ ʩʠʥʪʝʟʽ 
ʝʡʢʦʟʘʥʦʜʾʽʚ; 

¶ ʧʽʜʪʨʠʤʫʻ ʟʘʧʘʩʠ ʚʽʪʘʤʽʥʫ ɸ; 

¶ ʤʘʻ ʘʥʪʠʘʣʝʨʛʽʯʥʫ, ʽʤʫʥʦʤʦʜʫʣʶʚʘʣʴʥʫ, 

ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʜʽʶ. 

ʇʨʦʷʚʠ ʚʽʪʘʤʽʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ɿʘ ʜʝʬʽʮʠʪʫ 

ʚʽʪʘʤʽʥʫ F ʧʦʨʫʰʫʻʪʴʩʷ ʨʝʧʨʦʜʫʢʪʠʚʥʘ ʬʫʥʢʮʽʷ, 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʘʪʝʨʦʩʢʣʝʨʦʟ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʽ, ʽʥʬʝʢʮʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʘʪʦʣʦʛʽʷ ʧʝʯʽʥʢʠ, 

ʜʝʨʤʘʪʠʪʠ. 

ɻʽʧʝʨʚʽʪʘʤʽʥʦʟ. ɺʽʪʘʤʽʥ F ʥʝʪʦʢʩʠʯʥʠʡ, ʘʣʝ ʟʘ 

ʥʘʜʤʽʨʥʦʛʦ ʩʧʦʞʠʚʘʥʥ ̫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʘʛʘ, ʟô̫ ʚʣʷʶʪʴʩʷ 

ʢʨʦʚʦʪʝʯʽ ʪʘ ʜʝʨʤʘʪʠʪʠ, ʚʠʥʠʢʘʻ ʟʘʧʘʣʝʥʥʷ ʩʫʛʣʦʙʽʚ.    

 

9.2 ɼʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʨʦʣʽ 

ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʚʽʪʘʤʽʥʽʚ ɺ1, ɺ2, ɺ3 (ʈʈ), ɺ5, ɺ6, ɺ12, ʅ, ɺʩ, 

ʈ, ʉ ʫ ʤʝʪʘʙʦʣʽʟʤʽ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʢʣʽʪʠʥʥʠʭ ʬʫʥʢʮʽʡ. 

ʇʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ  

ʤʽʞ ʦʢʨʝʤʠʤʠ ʚʽʪʘʤʽʥʘʤʠ. 

ɸʥʪʠʚʽʪʘʤʽʥʠ 

 

ɺʽʪʘʤʽʥ ɺ1  

(ʪʽʘʤʽʥ, ʘʥʪʠʥʝʚʠʪʥʠʡ ʬʘʢʪʦʨ, ʘʥʝʚʨʠʥ) 

ʊʽʘʤʽʥ ï ʮʝ ʩʽʨʢʦʚʤʽʩʥʠʡ ʚʽʪʘʤʽʥ, ʱʦ ʟʫʤʦʚʠʣʦ ʡʦʛʦ 

ʥʘʟʚʫ. ɺʽʪʘʤʽʥ ʩʪʘʙʽʣʴʥʠʡ ʟʘ ʥʘʷʚʥʦʩʪʽ ʢʠʩʣʦʪ, ʘʣʝ 

ʨʫʡʥʫʻʪʴʩʷ ʚ ʥʝʡʪʨʘʣʴʥʦʤʫ ʪʘ ʣʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʘʭ, ʱʦ 

ʟʫʤʦʚʣʶʻ ʡʦʛʦ ʧʦʚʥʝ ʨʫʡʥʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʢʫʣʽʥʘʨʥʦʛʦ 

ʦʙʨʦʙʣʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʻ ʨʦʟʧʫʰʫʚʘʯʽ ʪʽʩʪʘ. 
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ɼʞʝʨʝʣʘ ʚʽʪʘʤʽʥʫ: ʧʨʦʜʫʢʪʠ ʨʦʩʣʠʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ: ʢʨʫʧʠ (ʛʨʝʯʘʥʘ, ʚʽʚʩʷʥʘ), ʞʠʪʥʽʡ ʭʣʽʙ, ʙʦʙʦʚʽ, 

ʢʘʨʪʦʧʣʷ, ʤʦʨʢʚʘ, ʢʘʧʫʩʪʘ; ʧʠʚʥʽ ʜʨʽʞʜʞʽ; ʧʨʦʜʫʢʪʠ 

ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ: ʧʝʯʽʥʢʘ, ʤô̫ ʩʦ, ʷʡʮʷ. 
ɼʦʙʦʚʘ ʧʦʪʨʝʙʘ d ʪʽʘʤʽʥʽ  ï 1,2ï2,2 ʤʛ/ʜʦʙʫ.  

ɹʽʦʣʦʛʽʯʥʘ ʨʦʣʴ ʚʽʪʘʤʽʥʫ ɺ1. ʋ ʢʣʽʪʠʥʘʭ ʧʝʯʽʥʢʠ 

ʪʽʘʤʽʥ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ çʘʢʪʠʚʥʫè ʬʦʨʤʫ ï 

ʪʽʘʤʽʥʧʽʨʦʬʦʩʬʘʪ (ʊʇʌ): 

 

 
 

ʊʽʘʤʽʥʧʽʨʦʬʦʩʬʘʪ ʻ ʢʦʬʝʥʟʠʤʦʤ ʝʥʟʠʤʽʚ 

ʚʫʛʣʝʚʦʜʥʦʛʦ ʪʘ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ: 

¶ ʇʽʨʫʚʘʪʜʝʛʽʜʨʦʛʝʥʘʟʥʦʾ ʪʘ a-ʂʝʪʦʛʣʫʪʘʨʘʪ-

ʜʝʛʽʜʨʦʛʝʥʘʟʥʦʾ ʤʫʣʴʪʠʬʝʨʤʝʥʪʥʠʭ ʩʠʩʪʝʤ, ʷʢʠʡ 

ʨʝʛʫʣʶʶʪʴ ʦʢʠʩʥʶʚʘʣʴʥʝ ʜʝʢʘʨʙʦʢʩʠʣʶʚʘʥʥʷ ʧʽʨʫʚʘʪʫ ʪʘ 

a-ʂʝʪʦʛʣʫʪʘʨʘʪʫ ʚʽʜʧʦʚʽʜʥʦ. 
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¶ ʊʨʘʥʩʢʝʪʦʣʘʟʠ ʚ ʧʝʥʪʦʟʦʬʦʩʬʘʪʥʦʤʫ ʰʣʷʭʫ 

ʦʢʠʩʥʝʥʥʷ ʛʣʶʢʦʟʠ.  

¶ ʊʨʠʧʪʦʬʘʥʧʽʨʦʣʘʟʠ  ʝʥʟʠʤʫ ʦʙʤʽʥʫ ʪʨʠʧʪʦʬʘʥʫ.  

¶ ʄʫʣʴʪʠʬʝʨʤʝʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʝʢʘʨʙʦʢʩʠʣʘʟʠ 

Ŭ-ʢʝʪʦʢʠʩʣʦʪ ʽʟ ʨʦʟʛʘʣʫʞʝʥʠʤʠ ʣʘʥʮʶʛʘʤʠ, ʷʢʠʡ ʙʝʨʝ 

ʫʯʘʩʪʴ ʚ ʦʢʠʩʥʶʚʘʣʴʥʦʤʫ ʜʝʢʘʨʙʦʢʩʠʣʶʚʘʥʥʽ                              

a-ʢʝʪʦʢʠʩʣʦʪ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʥʘ ʰʣʷʭʘʭ ʢʘʪʘʙʦʣʽʟʤʫ 

ʚʘʣʽʥʫ, ʣʝʡʮʠʥʫ ʪʘ ʽʟʦʣʝʡʮʠʥʫ. 

¶ ʋ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥʘʭ  ʪʽʘʤʽʥʪʨʠʬʦʩʬʘʪ (ʊʊʌ) 

ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʩʠʥʘʧʪʠʯʥʽʡ ʧʝʨʝʜʘʯʽ ʥʝʨʚʦʚʠʭ ʽʤʧʫʣʴʩʽʚ. 

ʇʨʦʷʚʠ ʚʽʪʘʤʽʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ɿʘ ʜʝʬʽʮʠʪʫ 

ʚʽʪʘʤʽʥʫ ɺ1 ʚʠʥʠʢʘʻ ʭʚʦʨʦʙʘ ʙʝʨʽ-ʙʝʨʽ, ʜʣʷ ʷʢʦʾ ʭʘʨʘʢʪʝʨʥʦ 

ʧʦʨʫʰʝʥʥʷ ʨʦʙʦʪʠ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ (ʥʫʜʦʪʘ, ʙʣʶʚʘʥʥʷ, 

ʟʥʠʞʝʥʥʷ ʩʝʢʨʝʮʽʾ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ ʪʘ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ, 

ʘʪʦʥʽʷ ʢʠʰʢʽʚʥʠʢʫ); ʧʝʨʠʬʝʨʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ 

(ʚʪʨʘʪʘ ʧʝʨʠʬʝʨʠʯʥʠʭ ʨʝʬʣʝʢʩʽʚ, ʙʽʣʴ ʧʦ ʭʦʜʫ ʥʝʨʚʽʚ, 

ʩʫʜʦʤʠ, ʘʪʨʦʬʽʷ ʪʘ ʧʘʨʘʣʽʯ ʥʠʞʥʽʭ ʽ ʚʝʨʭʥʽʭ ʢʽʥʮʽʚʦʢ, 

ʨʦʟʣʘʜʠ ʎʅʉ); ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʪʘ ʤô̫ ʟʦʚʦʾ ʩʠʩʪʝʤ 

(ʟʘʜʠʰʢʘ, ʩʝʨʮʝʙʠʪʪʷ, ʛʦʩʪʨʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʘ 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ, ʤô̫ ʟʦʚʘ ʩʣʘʙʽʩʪʴ ʪʘ ʘʪʨʦʬʽʷ). 

ɻʽʧʝʨʚʽʪʘʤʽʥʦʟ. ʅʘʜʤʽʨʥʝ ʚʞʠʚʘʥʥʷ ʚʽʪʘʤʽʥʫ ɺ1 

ʥʝʙʝʟʧʝʯʥʝ, ʯʝʨʝʟ ʘʣʝʨʛʽʯʥʽ ʨʝʘʢʮʽʾ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ, 

ʦʩʦʙʣʠʚʦ ʟʘ ʩʫʤʽʩʥʦʛʦ ʧʨʠʡʤʘʥʥʷ ʟ ʚʽʪʘʤʽʥʦʤ ɺ12, ʷʢʠʡ 

ʧʽʜʩʠʣʶʻ ʘʣʝʨʛʽʯʥʫ ʨʝʘʢʮʽʶ.  

 

ɺʽʪʘʤʽʥ ɺ2  

(ʨʠʙʦʬʣʘʚʽʥ) 

ɺʦʜʥʽ ʨʦʟʯʠʥʠ ʚʽʪʘʤʽʥʫ ɺ2 ʤʘʶʪʴ ʞʦʚʪʦ-

ʧʦʤʘʨʘʥʯʝʚʝ ʟʘʙʘʨʚʣʝʥʥʷ, ʯʫʪʣʠʚʽ ʜʦ ʩʚʽʪʣʘ, ʾʤ ʚʣʘʩʪʠʚʘ 

ʞʦʚʪʦ-ʟʝʣʝʥʘ ʬʣʶʦʨʝʩʮʝʥʮʽʷ. ɺʽʪʘʤʽʥ ʩʪʘʙʽʣʴʥʠʡ ʫ 

ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʘʣʝ ʨʫʡʥʫʻʪʴʩʷ ʚ ʣʫʞʥʦʤʫ. 

ʈʠʙʦʬʣʘʚʽʥ ʣʝʛʢʦ ʦʢʠʩʥʶʻʪʴʩʷ / ʚʽʜʥʦʚʣʶʻʪʴʩʷ, ʥʘ ʮʴʦʤʫ 

ˇʨʫʥʪʫʻʪʴʩʷ ʡʦʛʦ ʙʽʦʣʦʛʽʯʥʘ ʜʽʷ. 
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ɼʞʝʨʝʣʘ ʚʽʪʘʤʽʥʫ. ɿʘ ʨʘʭʫʥʦʢ ʟʥʘʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ 

ʚʽʪʘʤʽʥʫ ʚ ʧʨʠʨʦʜʽ ʨʘʮʽʦʥʘʣʴʥʝ ʭʘʨʯʫʚʘʥʥʷ ʧʦʚʥʽʩʪʶ 

ʟʘʙʝʟʧʝʯʫʻ ʧʦʪʨʝʙʠ ʣʶʜʠʥʠ ʚ ʨʠʙʦʬʣʘʚʽʥʽ. ɼʞʝʨʝʣʘ: 

ʜʨʽʞʜʞʽ, ʭʣʽʙ, ʥʘʩʽʥʥʷ ʟʣʘʢʽʚ, ʩʚʽʞʽ ʦʚʦʯʽ, ʤʦʣʦʢʦ, ʤô̫ ʩʦ, 

ʧʝʯʽʥʢʘ, ʥʠʨʢʠ, ʩʠʨ, ʞʦʚʪʦʢ ʢʫʨʷʯʦʛʦ ʷʡʮʷ; ʯʘʩʪʢʦʚʦ 

ʩʠʥʪʝʟʫʻʪʴʩʷ ʤʽʢʨʦʬʣʦʨʦʶ ʢʠʰʢʽʚʥʠʢʫ. 

ɼʦʙʦʚʘ ʧʦʪʨʝʙʘ ʚ ʨʠʙʦʬʣʘʚʽʥʽ ï 1,0ï3,0 ʤʛ/ʜʦʙʫ.  

ɹʽʦʣʦʛʽʯʥʘ ʨʦʣʴ ʚʽʪʘʤʽʥʫ ɺ2. ʈʠʙʦʬʣʘʚʽʥ ʨʝʘʣʽʟʫʻ 

ʩʚʦʶ ʙʽʦʣʦʛʽʯʥʫ ʜʽʶ ʯʝʨʝʟ ʫʪʚʦʨʝʥʥʷ ʜʚʦʭ ʘʢʪʠʚʥʠʭ ʬʦʨʤ 

ï ʌʄʅ (ʬʣʘʚʽʥʤʦʥʦʥʫʢʣʝʦʪʠʜ) ʽ ʌɸɼ 

(ʬʣʘʚʽʥʘʜʝʥʽʥʜʠʥʫʢʣʝʦʪʠʜ): 
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ʌɸɼ ʽ ʌʄʅ ʻ ʧʨʦʩʪʝʪʠʯʥʠʤʠ ʛʨʫʧʘʤʠ ʘʙʦ 

ʢʦʬʝʨʤʝʥʪʘʤʠ ʦʢʩʠʜʘʟ, ʘʥʘʝʨʦʙʥʠʭ ʪʘ ʘʝʨʦʙʥʠʭ 

ʜʝʛʽʜʨʦʛʝʥʘʟ (ʪʘʙʣ. 9.2).   

 

ʊʘʙʣʠʮʷ 9.2 ï ɽʥʟʠʤʠ-ʬʣʘʚʦʧʨʦʪʝʾʥʠ 

ʌʄʅ ʌɸɼ 

ɾʦʚʪʠʡ ʬʝʨʤʝʥʪ ɺʘʨʙʫʨʛʘ 

ʎʠʪʦʭʨʦʤ-ʉ-ʨʝʜʫʢʪʘʟʘ 

ʆʢʩʠʜʘʟʘ L-ʘʤʽʥʦʢʠʩʣʦʪ  

ʂʩʘʥʪʠʥʦʢʩʠʜʘʟʘ 

ʆʢʩʠʜʘʟʘ D-ʘʤʽʥʦʢʠʩʣʦʪ 

ɸʣʴʜʝʛʽʜʦʢʩʠʜʘʟʘ 

ʉʫʢʮʠʥʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ 

ɻʣʽʮʠʥʦʢʩʠʜʘʟʘ 

ɸʮʠʣ-ʂʦɸ-ʜʝʛʽʜʨʦʛʝʥʘʟʘ  

 

ɺʽʪʘʤʽʥ ɺ2 ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʜʚʦʭ ʪʠʧʘʭ ʭʽʤʽʯʥʠʭ 

ʨʝʘʢʮʽʡ: 

¶ ɽʥʟʠʤ ʧʨʷʤʦ ʦʢʠʩʥʶʻ ʩʫʙʩʪʨʘʪ ʽ ʚʽʜʥʦʚʣʶʻ 

ʢʠʩʝʥʴ (ʦʢʩʠʜʘʟʠ L- ʽ D-ʘʤʽʥʦʢʠʩʣʦʪ, ʛʣʽʮʠʥʦʢʩʠʜʘʟʘ, 

ʘʣʴʜʝʛʽʜʦʢʩʠʜʘʟʘ, ʢʩʘʥʪʠʥʦʢʩʠʜʘʟʘ ʪʘ ʽʥ.). 

¶ ɽʥʟʠʤ ʧʝʨʝʥʦʩʠʪʴ ʅ+ ʪʘ ʝï ʥʝ ʚʽʜ ʚʠʭʽʜʥʦʛʦ 

ʩʫʙʩʪʨʘʪʫ, ʘ ʚʽʜ ʚʽʜʥʦʚʣʝʥʠʭ ʧʽʨʠʜʠʥʦʚʠʭ ʢʦʬʝʨʤʝʥʪʽʚ. 

ʌʝʨʤʝʥʪʠ ʮʽʻʾ ʛʨʫʧʠ ʚʽʜʽʛʨʘʶʪʴ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʨʝʘʢʮʽʷʭ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʢʠʩʥʝʥʥʷ. 

ʇʨʦʷʚʠ ʚʽʪʘʤʽʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ɼʝʬʽʮʠʪ 

ʚʽʪʘʤʽʥʫ ɺ2 ʚʧʣʠʚʘʻ ʥʘ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʽ ʧʨʦʮʝʩʠ ʫ ʢʣʽʪʠʥʘʭ 

ʟ ʘʝʨʦʙʥʠʤ ʤʝʪʘʙʦʣʽʟʤʦʤ. ɻʽʧʦʚʽʪʘʤʽʥʦʟ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʫʨʘʞʝʥʥʷʤ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʪʢʘʥʠʥ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ: 

¶ ʛʣʦʩʠʪ (ʩʫʭʽʩʪʴ ʽ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʷʟʠʢʘ), ʭʝʡʣʦʟ (ʪʨʽʱʠʥʠ ʫ ʢʫʪʦʯʢʘʭ ʛʫʙʘʭ), ʧʦʯʝʨʚʦʥʽʥʥʷ 

ʩʣʠʟʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʩʪʦʤʘʪʠʪ;  

¶ ʜʝʨʤʘʪʠʪ ʥʦʩʦ-ʛʫʙʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ, ʰʠʾ, ʚʫʭ, 

ʣʫʱʝʥʥʷ ʰʢʽʨʠ ʥʘ ʦʙʣʠʯʯʽ, ʘʣʦʧʝʮʽʷ (ʚʠʧʘʜʽʥʥʷ ʚʦʣʦʩʩʷ);  

¶ ʩʚʽʪʣʦʯʫʪʣʠʚʽʩʪʴ, ʧʦʨʫʰʝʥʥʷ ʟʦʨʫ, ʩʫʭʽʩʪʴ ʽ 

ʟʘʧʘʣʝʥʥʷ ʢʦʥôʁ ʢʪʠʚʠ, ʧʦʤʫʪʥʽʥʥʷ ʨʦʛʽʚʢʠ, ʢʘʪʘʨʘʢʪʘ;  
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¶ ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʪʽʣʘ, ʟʘʛʘʣʴʥʘ, ʤô̫ ʟʦʚʘ ʽ ʩʝʨʮʝʚʘ 

ʩʣʘʙʽʩʪʴ, ʛʦʣʦʚʥʠʡ ʙʽʣʴ, ʧʨʠʧʠʥʝʥʥʷ ʨʦʩʪʫ. 

 

ɺʽʪʘʤʽʥ ɺ3 (ʈʈ)  

(ʥʽʢʦʪʠʥʦʚʘ ʢʠʩʣʦʪʘ, ʥʽʢʦʪʠʥʘʤʽʜ, ʥʽʘʮʠʥ, 

ʧʨʦʪʠʧʝʣʘʛʨʠʯʥʠʡ) 

ɸʢʪʠʚʥʽʩʪʴ ʚʽʪʘʤʽʥʫ ʈʈ (ʚʽʜ preventive pellagra ï 

ʟʘʧʦʙʽʛʘʻ ʨʦʟʚʠʪʢʫ ʧʝʣʘʛʨʠ) ʚʠʷʚʣʷʶʪʴ ʜʚʽ ʨʝʯʦʚʠʥʠ ï 

ʥʽʢʦʪʠʥʦʚʘ ʢʠʩʣʦʪʘ ʪʘ ʾʾ ʘʤʽʜ, ʷʢʽ ʟʜʘʪʥʽ 

ʚʟʘʻʤʦʧʝʨʝʪʚʦʨʶʚʘʪʠʩ.̫ ɺʽʪʘʤʽʥ ʩʪʽʡʢʠʡ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʧʦʛʘʥʦ ʨʦʟʯʠʥʷʻʪʴʩʷ ʫ ʚʦʜʽ, ʘʣʝ ʨʦʟʯʠʥʥʠʡ ʫ ʣʫʛʘʭ. 

 

 
ɼʞʝʨʝʣʘ ʚʽʪʘʤʽʥʫ. ɺʽʪʘʤʽʥ ʟʥʘʯʥʦ ʧʦʰʠʨʝʥʠʡ ʫ 

ʧʨʠʨʦʜʽ. ɼʞʝʨʝʣʘʤʠ ʻ ʧʨʦʜʫʢʪʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ: 

ʭʣʽʙ, ʚʠʩʽʚʢʠ, ʜʨʽʞʜʞʽ, ʨʠʩ, ʙʦʙʦʚʽ, ʛʦʨʽʭʠ, ʢʘʨʪʦʧʣʷ, 

ʤʦʨʢʚʘ, ʟʝʣʝʥʽ ʦʚʦʯʽ, ʢʘʚʘ, ʯʘʡ. ʋ ʧʨʦʜʫʢʪʘʭ ʨʦʩʣʠʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʚʽʪʘʤʽʥ ʤʽʩʪʠʪʴʩʷ ʫ ʟʚô̫ ʟʘʥʽʡ ʬʦʨʤʽ, ʪʦʤʫ ʡʦʛʦ 

ʟʘʩʚʦʻʥʥʷ, ʢʨʽʤ ʙʦʙʦʚʠʭ, ʟ̔ ʨʦʩʣʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʦʙʤʝʞʝʥʝ; ʧʨʦʜʫʢʪʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ: ʧʝʯʽʥʢʘ, 

ʥʠʨʢʠ, ʤô̫ ʩʦ, ʨʠʙʘ; ʝʥʜʦʛʝʥʥʠʡ ʩʠʥʪʝʟ ʥʽʢʦʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʟ̔ ʪʨʠʧʪʦʬʘʥʫ ʯʝʨʝʟ 

ʢʽʥʫʨʝʥʽʥʦʚʠʡ ʰʣʷʭ, ʘ ʪʘʢʦʞ ʩʠʥʪʝʟʫʻʪʴʩʷ ʤʽʢʨʦʬʣʦʨʦʶ 

ʢʠʰʢʽʚʥʠʢʘ. 

ɼʦʙʦʚʘ ʧʦʪʨʝʙʘ ʚ ʥʽʘʮʠʥʽ ï 18 ʤʛ/ʜʦʙʫ. ʐʽʩʪʜʝʩʷʪ 

ʛʨʘʤʽʚ ʪʨʠʧʪʦʬʘʥʫ ʝʢʚʽʚʘʣʝʥʪʥʽ 1 ʤʛ ʥʽʘʮʠʥʫ. 

ɹʽʦʣʦʛʽʯʥʘ ʨʦʣʴ ʚʽʪʘʤʽʥʫ ɺ3. ɺʽʪʘʤʽʥ ʨʝʘʣʽʟʫʻ ʩʚʦʶ 

ʜʽʶ ʯʝʨʝʟ ʫʪʚʦʨʝʥʥʷ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ï ʅɸɼ+ 

(ʥʽʢʦʪʠʥʘʤʽʜʘʜʝʥʽʥʜʠʥʫʢʣʝʦʪʠʜ) ʽ ʅɸɼʌ+ (ʥʽʢʦʪʠʥʘʤʽʜ 
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ʘʜʝʥʽʥʜʠʥʫʢʣʝʦʪʠʜ ʬʦʩʬʘʪ). ʅɸɼ+ ʽ ʅɸɼʌ+ ʻ 

ʢʦʬʝʨʤʝʥʪʘʤ ʘʥʘʝʨʦʙʥʠʭ ʜʝʛʽʜʨʦʛʝʥʘʟ. ʆʢʨʝʤʽ ʝʥʟʠʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʠʰʝ ʅɸɼ+ ʘʙʦ ʅɸɼʌ+ (ʚʽʜʧʦʚʽʜʥʦ 

ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ ʪʘ ʛʣʶʢʦʟʦ-6-ʌ-ʜʝʛʽʜʨʦʛʝʥʘʟʘ), ʽʥʰʽ 

ï ʙʫʜɹ-ʷʢʠʡ ʟ̔ ʢʦʬʝʨʤʝʥʪʽʚ (ʛʣʫʪʘʤʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ) 

(ʪʘʙʣ. 9.3).  

 
ʇʽʨʠʜʠʥʦʟʘʣʝʞʥʽ ʝʥʟʠʤʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʦʢʠʩʥʦ-

ʚʽʜʥʦʚʥʠʭ ʨʝʘʢʮʽʷʭ: 

¶  ʢʘʪʘʙʦʣʽʟʤʫ ʚʫʛʣʝʚʦʜʽʚ, ʣʽʧʽʜʽʚ, ʘʤʽʥʦʢʠʩʣʦʪ; 

¶  ʧʨʦʮʝʩʘʭ ʫʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ; 

¶  ʚʽʜʥʦʚʥʠʭ ʩʠʥʪʝʟʘʭ ʣʽʧʽʜʽʚ (ʭʦʣʝʩʪʝʨʦʣʫ, ʞʠʨʥʠʭ 
ʢʠʩʣʦʪ, ʩʪʝʨʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ ʪʦʱʦ); 

¶  ʟʥʝʰʢʦʜʞʝʥʥʽ ʢʩʝʥʦʙʽʦʪʠʢʽʚ.  

ɹʽʦʣʦʛʽʯʥʘ ʨʦʣʴ ʚʽʪʘʤʽʥʫ ɺ3 ʥʝ ʦʙʤʝʞʝʥʘ ʡʦʛʦ 

ʢʦʬʝʨʤʝʥʪʥʦʶ ʬʫʥʢʮʽʻʶ. ɺʽʥ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʩʠʥʪʝʟʽ ɼʅʂ, 

ʧʦʜʽʣʽ ʢʣʽʪʠʥ, ʧʨʦʮʝʩʘʭ ʨʝʧʘʨʘʮʽʾ ʭʨʦʤʦʩʦʤʥʠʭ ʨʦʟʨʠʚʽʚ, 

ʥʝʢʨʦʙʽʦʟʽ ʪʘ ʘʧʦʧʪʦʟʽ ʢʣʽʪʠʥ.  
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ʊʘʙʣʠʮʷ 9.3 ï ʇʽʨʠʜʠʥʦʚʤʽʩʥʽ ʝʥʟʠʤʠ 

ʅɸɼ+ ʅɸɼʌ+ ʅɸɼ+  ʘʙʦ ʅɸɼʌ 
ɸʣʢʦʛʦʣʴʜʝʛʽʜʨʦʛʝʥʘʟʘ 

ʃʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ  

ʄʘʣʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ 

ɻʣʠʮʝʨʘʣʴʜʝʛʽʜ-3-ʌ-

ʜʝʛʽʜʨʦʛʝʥʘʟʘ 

ʇʽʨʫʚʘʪʜʝʛʽʜʨʦʛʝʥʘʟʥʠʡ 

ʢʦʤʧʣʝʢʩ (ʇɼɻ) 

Ŭ-ʂʝʪʦʛʣʫʪʘʨʘʪ 

ʜʝʛʽʜʨʦʛʝʥʘʟʥʠʡ 

ʢʦʤʧʣʝʢʩ       

ɻʣʶʢʦʟʦ-6-ʌ-

ʜʝʛʽʜʨʦʛʝʥʘʟʘ 

ɻʣʫʪʘʪʽʦʥ-

ʨʝʜʫʢʪʘʟʘ   

 

ɻʣʫʪʘʤʘʪ-

ʜʝʛʽʜʨʦʛʝʥʘʟʘ 

ɯʟʦʮʠʪʨʘʪ-

ʜʝʛʽʜʨʦʛʝʥʘʟʘ     

 

 

ʇʨʦʷʚʠ ʚʽʪʘʤʽʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ɼʝʬʽʮʠʪ 

ʚʽʪʘʤʽʥʫ ʈʈ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʝʣʘʛʨʠ (pelle agre 

(ʽʪʘʣ.) ï ʰʝʨʰʘʚʘ ʰʢʽʨʘ). ʏʝʨʝʟ ʢʣʽʥʽʯʥʽ ʩʠʤʧʪʦʤʠ, ʷʢʽ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʜʝʨʤʘʪʠʪ, ʜʽʘʨʝʷ, 

ʜʝʤʝʥʮʽʷ), ʡʦʛʦ ʥʘʟʠʚʘʶʪʴ ç3Dè: 

ɼʝʨʤʘʪʠʪ (ʬʦʪʦʜʝʨʤʘʪʠʪ) ʫʨʘʞʫ̒  ʚʽʜʢʨʠʪʽ 

ʜʽʣʷʥʢʠ ʰʢʽʨʠ, ʥʘ ʷʢʽ ʧʦʪʨʘʧʣʷʶʪʴ ʩʦʥʷʯʥʽ ʧʨʦʤʝʥʽ, 

ʚʥʘʩʣʽʜʦʢ ʮʦɹʛʦ ʰʢʽʨʘ ʩʪʘʻ ʯʝʨʚʦʥʦ-ʢʦʨʠʯʥʝʚʦʶ ʪʘ 

ʰʝʨʰʘʚʦʶ. 

ɼʽʘʨʝʷ ʚʠʥʠʢʘʻ ʯʝʨʝʟ ʫʨʘʞʝʥʥʷ ʰʣʫʥʢʦʚʦ-

ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ: 

¶ ʘʥʦʨʝʢʩʽʷ, ʩʪʦʤʘʪʠʪʠ, ʛʽʥʛʽʚʽʪʠ, ʟʘʧʘʣʝʥʥʷ ʷʟʠʢʘ; 

¶ ʥʫʜʦʪʘ, ʙʣʶʚʘʥʥʷ, ʙʦʣʽ ʚ ʞʠʚʦʪʽ, ʧʨʦʥʦʩʠ, 

ʟʥʝʚʦʜʥʝʥʥʷ; 

¶ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʚʩʪʦʾ ʢʠʰʢʠ, 

ʚʠʨʘʟʢʠ, ʢʨʦʚʦʚʠʣʠʚʠ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʐʂʊ. ɺʠʥʠʢʘʻ 

ʧʦʨʦʯʥʝ ʢʦʣʦ ï ʚʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʡ ʐʂʊ 

ʚʩʤʦʢʪʫʚʘʥʥʷ ʪʨʠʧʪʦʬʘʥʫ ʪʘ ʥʽʘʮʠʥʫ ʧʨʠʧʠʥʷʻʪʴʩʷ.  
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ɻʦʩʪʨʘ ʬʦʨʤʘ ʧʝʣʘʛʨʠ ʰʚʠʜʢʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʣʝʪʘʣʴʥʦʛʦ ʢʽʥʮʷ.   

ɼʝʤʝʥʮʽʷ ʚʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ ʥʝʨʚʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʦʟʥʘʢʘʤʠ ʷʢʦʾ ʻ ʛʦʣʦʚʥʠʡ ʙʽʣʴ, ʟʘʧʘʤʦʨʦʯʝʥʥʷ, 

ʛʘʣʶʮʠʥʘʮʽʾ, ʜʨʘʪʽʚʣʠʚʽʩʪʴ, ʜʝʧʨʝʩʽʷ, ʥʝʚʨʦʟʠ, ʧʩʠʭʦʟʠ, 

ʨʦʟʫʤʦʚʝ ʚʽʜʩʪʘʚʘʥʥʷ, ʜʝʛʝʥʝʨʘʪʠʚʥʽ ʟʤʽʥʠ ʩʧʠʥʥʦʛʦ 

ʤʦʟʢʫ, ʧʘʨʘʣʽʯ ʪʘ ʽʥ.   

 

ɺʽʪʘʤʽʥ ɺ5   

(ʧʘʥʪʦʪʝʥʦʚʘ ʢʠʩʣʦʪʘ, ʘʥʪʠʜʝʨʤʘʪʠʪʥʠʡ ʚʽʪʘʤʽʥ) 

ɺʽʪʘʤʽʥ ɺ5 ï ʮʝ  ʢʦʤʧʣʝʢʩʥʘ ʩʧʦʣʫʢʘ ɓ-ʘʣʘʥʽʥʫ ʪʘ 

2,4-ʜ-̔ʦʢʩʠ-3,3-ʜʠʤʝʪʣʤʘʩʣʷʥʦʾ ʢʠʩʣʦʪʠ:  

 

 
ʅʘʟʚʘ ʚʽʪʘʤʽʥʫ ʧʦʭʦʜʠʪʴ ʚʽʜ (ʛʨʝʮ.) pantothen ï 

ʟʚʽʜʫʩʽʣʴ. ʇʘʥʪʦʪʝʥʦʚʘ ʢʠʩʣʦʪʘ ʤʘʣʦʩʪʽʡʢʘ, ʣʝʛʢʦ 

ʨʫʡʥʫʻʪʴʩʷ ʧʽʜ ʜʽʻʶ ʪʝʤʧʝʨʘʪʫʨʠ, ʩʣʘʙʢʠʭ ʢʠʩʣʦʪ ʽ ʣʫʛʽʚ.  

ɼʞʝʨʝʣʘ ʚʽʪʘʤʽʥʫ. ɺʽʪʘʤʽʥ ʟʥʘʯʥʦ ʧʦʰʠʨʝʥʠʡ ʫ 

ʧʨʠʨʦʜʽ: 

¶ ʧʨʦʜʫʢʪʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ: ʧʝʯʽʥʢʘ,  

ʥʠʨʢʠ, ʢʫʨʷʯʝ ʤô̫ ʩʦ, ʷʻʯʥʠʡ ʞʦʚʪʦʢ, ʤʦʣʦʢʦ, ʩʠʨ, ʨʠʙʘ (ʧʽʜ 

ʯʘʩ ʢʫʣʽʥʘʨʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʙʽʣʴʰʝ ʥʽʞ 30 % ʚʽʪʘʤʽʥʫ 

ʨʫʡʥʫʻʪʴʩʷ); 

¶ ʧʨʦʜʫʢʪʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ: ʭʣʽʙʥʽ ʟʣʘʢʠ 

(ʙʽʣʴʰʝ ʥʽʞ 50 % ʚʽʪʘʤʽʥʫ ʨʫʡʥʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥ ̫

ʙʦʨʦʰʥʘ), ʙʦʙʦʚʽ, ʚʠʩʽʚʢʠ. ɹʽʣʴʰʽʩʪʴ ʦʚʦʯʽʚ ʽ ʬʨʫʢʪʽʚ ʙʽʜʥʽ 

ʥʘ ʚʽʪʘʤʽʥ ɺ5; 

¶ ʜʨʽʞʜʞʽ; 
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¶ ʩʠʥʪʝʟ ʤʽʢʨʦʬʣʦʨʦʶ ʢʠʰʢʽʚʥʠʢʘ. 

ɼʦʙʦʚʘ ʧʦʪʨʝʙʘ ʫ ʚʽʪʘʤʽʥʽ ɺ5 ʜʦʩʪʝʤʝʥʥʦ ʥʝ ʚʽʜʦʤʘ 

ʯʝʨʝʟ ʡʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚ ʧʨʠʨʦʜʽ. ʈʝʢʦʤʝʥʜʦʚʘʥʝ ʜʦʙʦʚʝ 

ʩʧʦʞʠʚʘʥʥʷ ʜʣʷ ʜʦʨʦʩʣʠʭ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 5ï12 ʤʛ/ʜʦʙʫ.                                          

ɹʽʦʣʦʛʽʯʥʘ ʨʦʣʴ ʚʽʪʘʤʽʥʫ ɺ5. ʇʘʥʪʦʪʝʥʦʚʘ ʢʠʩʣʦʪʘ 

ʨʝʘʣʽʟʫʻ ʩʚʦʶ ʜʽʶ ʯʝʨʝʟ ʫʪʚʦʨʝʥʥʷ ʢʦʝʥʟʠʤʫ ɸ (ʅS-KoA):  

 

 
 

ʂʦʬʝʨʤʝʥʪ ɸ (ʢʦʬʝʨʤʝʥʪ ʘʮʠʣʶʚʘʥʥʷ) ʙʝʨʝ ʫʯʘʩʪʴ 

ʫ ʨʝʘʢʮʽʷʭ ʧʝʨʝʥʝʩʝʥʥʷ ʘʮʝʪʠʣʴʥʦʛʦ (ʉʅ3ʉ = ʆ) ʟʘʣʠʰʢʫ 

ʪʘ ʨʘʜʠʢʘʣʽʚ ʽʥʰʠʭ ʢʠʩʣʦʪ. ʋ ʪʢʘʥʠʥʘʭ ʢʦʝʥʟʠʤ ɸ ʫʪʚʦʨʶʻ 

ʢʦʤʧʣʝʢʩʠ ʟ ʙʽʣʢʘʤʠ, ʷʢʽ ʜʠʩʦʮʽʶʶʪʴ ʧʽʜ ʜʽʻʶ ʧʨʦʪʝʘʟ.  

ɺʽʪʘʤʽʥ ɺ5 ʻ ʢʦʤʧʦʥʝʥʪʦʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ: 

¶ ʌʦʨʤʫʚʘʥʥʷ çʘʢʪʠʚʥʦʛʦ ʘʮʝʪʘʪʫè ʚʟʘʻʤʦʜʽʻ ʁ

ʢʦʝʥʟʠʤʫ ɸ ʟ ʘʮʝʪʘʪʦʤ ʟ ʫʪʚʦʨʝʥʥʷʤ ʤʝʪʘʙʦʣʽʯʥʦ 

ʘʢʪʠʚʥʦʛʦ ɸʮʝʪʠʣ-ʂʦɸ, ʫ ʬʦʨʤʽ ʷʢʦʛʦ ʧʘʥʪʦʪʝʥʦʚʘ ʢʠʩʣʦʪʘ 

ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʙʣʠʟʴʢʦ 80 ʝʥʟʠʤʽʚ, ʷʢʽ ʻ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʢʣʶʯʦʚʠʭ ʤʝʪʘʙʦʣʽʯʥʠʭ ʰʣʷʭʽʚ ʫʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ, ʦʙʤʽʥʫ 

ʚʫʛʣʝʚʦʜʽʚ, ʣʽʧʽʜʽʚ, ʘʤʽʥʦʢʠʩʣʦʪ, ʛʦʨʤʦʥʽʚ ʪʘ ʽʥ.  

¶ ʌʦʨʤʫʚʘʥʥʷ çʘʢʪʠʚʥʦʛʦ ʩʫʢʮʠʥʘʪʫè (ʩʫʢʮʠʥʽʣ-

ʂʦɸ), ʷʢʠʡ ʻ ʧʨʦʜʫʢʪʦʤ ʦʢʠʩʥʦʛʦ ʜʝʢʘʨʙʦʢʩʠʣʶʚʘʥʥʷ                

Ŭ-ʢʝʪʦʛʣʫʪʘʨʘʪʫ ʚ ʮʠʢʣʽ ʣʠʤʦʥʥʦʾ ʢʠʩʣʦʪʠ. ʉʫʢʮʠʥʽʣ-ʂʦɸ - 

ʩʫʙʩʪʨʘʪ ʫ ʩʠʥʪʝʟʽ ʛʝʤʫ, ʜʦʥʦʨ ʢʦʝʥʟʠʤʫ ɸ ʚ ʢʘʪʘʙʦʣʽʟʤʽ 

ʢʝʪʦʥʦʚʠʭ ʪʽʣ ʫ ʧʦʟʘʧʝʯ̔ʥʢʦʚʠʭ ʪʢʘʥʠʥʘʭ. 
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ʇʨʦʷʚʠ ʚʽʪʘʤʽʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ɯʟʦʣʴʦʚʘʥʠʡ 

ʜʝʬʽʮʠʪ ʚʽʪʘʤʽʥʫ ɺ5 ʪʨʘʧʣʷʻʪʴʩʷ ʨʽʜʢʦ ʯʝʨʝʟ ʡʦʛʦ 

ʧʦʰʠʨʝʥʥʷ ʚ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʘʭ ʽ ʙʽʦʩʠʥʪʝʟ ʤʽʢʨʦʬʣʦʨʦʶ 

ʢʠʰʢʽʚʥʠʢʘ. ʆʟʥʘʢʘʤʠ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʻ ʜʝʨʤʘʪʠʪ, ʘʣʦʧʝʮʽʷ; 

ʫʨʘʞʝʥʥʷ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ; ʘʥʝʤʽʷ; ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʫ 

ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʘʭ ʽ ʟʘʣʦʟʘʭ ʚʥʫʪʨʽʰʥʴʦʾ ʩʝʢʨʝʮʽʾ; 

ʧʦʨʫʰʝʥʥʷ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ï ʥʝʚʨʠʪʠ, ʧʘʨʘʣʽʯʽ. ʇʝʯʽʥʥʷ 

ʫ ʩʪʦʧʘʭ ʻ ʭʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ ʜʝʬʽʮʠʪʫ ʚʽʪʘʤʽʥʫ. 

 

ɺʽʪʘʤʽʥ ɺ6   

(ʧʽʨʠʜʦʢʩʠʥ, ʘʜʝʨʤʽʥ, ʘʥʪʠʜʝʨʤʘʪʠʪʥʠʡ) 

ɸʢʪʠʚʥʽʩʪʴ ʚʽʪʘʤʽʥʫ ɺ6 ʚʠʷʚʣʷʶʪʴ ʪʨʠ ʧʦʭʽʜʥʽ                

3-ʦʢʩʠʧʽʨʠʜʠʥʫ: ʧʽʨʠʜʦʢʩʠʥ (ʧʽʨʠʜʦʢʩʦʣ), ʧʽʨʠʜʦʢʩʘʣʴ, 

ʧʽʨʠʜʦʢʩʘʤʽʥ.  

 

 
 

ɺʦʜʥʽ ʨʦʟʯʠʥʠ ʚʽʪʘʤʽʥʫ ɺ6 ʜʦʙʨʝ ʨʦʟʯʠʥʥʠʡ ʫ ʚʦʜʽ 

ʪʘ ʝʪʘʥʦʣʽ, ʩʪʽʡʢʽ ʜʦ ʢʠʩʣʦʪ, ʣʫʛʽʚ, ʪʝʤʧʝʨʘʪʫʨʠ, ʘʣʝ 

ʯʫʪʣʠʚʽ ʜʦ ʋʌ-ʚʠʧʨʦʤʽʥʝʥʥʷ, ʘʣʝ ʚʪʨʘʯʘʶʪʴ ʩʚʦʶ 

ʘʢʪʠʚʥʽʩʪʴ ʧʽʜ ʯʘʩ ʢʦʥʩʝʨʚʫʚʘʥʥ.̫  

ɼʞʝʨʝʣʘ ʚʽʪʘʤʽʥʫ. ʋ ʧʨʦʜʫʢʪʘʭ ʨʦʩʣʠʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʚʽʪʘʤʽʥ ʟʥʘʭʦʜʠʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʬʦʨʤʽ 

ʧʽʨʠʜʦʢʩʠʥʫ, ʫ ʪʚʘʨʠʥʥʠʭ ï ʧʽʨʠʜʦʢʩʘʣʶ ʪʘ ʧʽʨʠʜʦʢʩʘʤʽʥʫ. 

ɼʞʝʨʝʣʘʤʠ ʻ: 

¶ ʧʨʦʜʫʢʪʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ: ʜʨʽʞʜʞʽ, ʭʣʽʙ, 

ʤʦʨʢʚʘ, ʯʝʨʚʦʥʠʡ ʧʝʨʝʮʴ, ʢʘʨʪʦʧʣʷ, ʛʦʨʦʭ, ʢʚʘʩʦʣʷ, ʢʨʫʧʠ, 

ʢʘʧʫʩʪʘ; 

¶ ʧʨʦʜʫʢʪʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ: ʤô̫ ʩʦ, ʧʝʯʽʥʢʘ, 

ʥʠʨʢʠ, ʨʠʙʘ, ʞʦʚʪʦʢ ʷʡʮʷ; 
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¶  ʩʠʥʪʝʟ ʤʽʢʨʦʬʣʦʨʦʶ ʢʠʰʢʽʚʥʠʢʘ ʚ ʥʝʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ. 

ɼʦʙʦʚʘ ʧʦʪʨʝʙʘ ʫ ʚʽʪʘʤʽʥʽ ɺ6 ʜʦʩʪʝʤʝʥʥʦ ʥʝ 

ʚʩʪʘʥʦʚʣʝʥʘ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʯʘʩʪʢʦʚʦ ʫʪʚʦʨʶʻʪʴʩʷ ʫ 

ʢʠʰʢʽʚʥʠʢʫ. ʈʦʟʨʘʭʦʚʘʥʘ ʜʦʙʦʚʘ ʧʦʪʨʝʙʘ ʩʪʘʥʦʚʠʪʴ 

ʙʣʠʟʴʢʦ 2,0 ʤʛ/ʜʦʙʫ.  

ɹʽʦʣʦʛʽʯʥʘ ʨʦʣʴ ʚʽʪʘʤʽʥʫ ɺ6. ɺʽʪʘʤʽʥ ʨʝʘʣʽʟʫʻ ʩʚʦʶ 

ʜʽʶ ʚ ʦʨʛʘʥʽʟʤʽ ʯʝʨʝʟ ʫʪʚʦʨʝʥʥʷ ʜʚʦʭ ʬʦʩʬʦʨʠʣʴʦʚʘʥʠʭ 

ʢʦʬʝʨʤʝʥʪʥʠʭ ʬʦʨʤ ï ʧʽʨʠʜʦʢʩʘʣʴʬʦʩʬʘʪʫ (ʇɸʃʌ) ʽ 

ʧʽʨʠʜʦʢʩʘʤʽʥʬʦʩʬʘʪʫ  (ʇɸʄʌ). 

 

 
 

¶ ɺʽʪʘʤʽʥ ɺ6 ʧʝʨʝʚʘʞʥʦ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʤʝʪʘʙʦʣʽʟʤʽ 

ʘʤʽʥʦʢʠʩʣʦʪ:  

V ʥʝʦʢʠʩʥʶʚʘʣʴʥʦʤʫ ʜʝʟʘʤʽʥʫʚʘʥʥʽ ʩʝʨʠʥʫ, 

ʮʠʩʪʝʾʥʫ ʪʘ ʪʨʝʦʥʽʥʫ;  

V ʪʨʘʥʩʘʤʽʥʫʚʘʥʥʽ ʪʘ ʜʝʢʘʨʙʦʢʩʠʣʶʚʘʥʥʽ 

ʘʤʽʥʦʢʠʩʣʦʪ; 

V ʩʠʥʪʝʟʽ ʥʽʘʮʠʥʫ ʟ ʪʨʠʧʪʦʬʘʥʫ;  

V ʚʟʘʻʤʦʧʝʨʝʪʚʦʨʝʥʥʷʭ ʛʣʽʮʠʥʫ ʪʘ ʩʝʨʠʥʫ;  

V ʽʟʦʤʝʨʠʟʘʮʽʾ D-ʛʣʫʪʘʤʽʥʦʚʦʾ ʢʠʩʣʦʪʠ, D-ʘʣʘʥʽʥʫ 

ʥʘ L-ʛʣʫʪʘʤʽʥʦʚʫ, L-ʘʣʘʥʽʥ; 

V ʘʢʪʠʚʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʘʤʽʥʦʢʠʩʣʦʪ ʯʝʨʝʟ 

ʢʣʽʪʠʥʥʽ ʤʝʤʙʨʘʥʠ. 

¶ ɺʽʪʘʤʽʥ ʻ ʚʘʞʣʠʚʠʤ ʫ ʤʝʪʘʙʦʣʽʟʤʽ ʣʽʧʽʜʽʚ:  

V ʙʽʦʩʠʥʪʝʟʽ ʘʨʘʭʽʜʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʟ ʣʽʥʦʣʝʥʦʚʦʾ; 
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V ʫʪʚʦʨʝʥʥʽ ʩʬʽʥʛʦʤʽʻʣʽʥʫ ʥʘ ʩʪʘʜʽʾ ʘʢʪʠʚʘʮʽʾ 

ʩʝʨʠʥʫ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʩʠʥʪʝʟʫ ʩʬʽʥʛʦʤʽʻʣʽʥʫ; 

V ʚʥʫʪʨʽʰʥʴʦʤʽʪʦʭʦʥʜʨʽʘʣʴʥʽʡ ʝʣʦʥʛʘʮʽʾ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ; 

¶  ʇʽʨʠʜʦʢʩʘʣʴʬʦʩʬʘʪ ï ʢʦʬʝʨʤʝʥʪ                                    

ŭ-ʘʤʽʥʦʣʝʚʫʣʽʥʘʪʩʠʥʪʘʟʠ ï ʢʣʶʯʦʚʦʛʦ ʝʥʟʠʤʫ ʚ ʩʠʥʪʝʟʽ 

ʛʝʤʫ.  

¶  ɹʝʨʝ ʫʯʘʩʪʴ ʚ ʫʪʚʦʨʝʥʥʽ ʂʦʝʥʟʠʤʫ ɸ ʟ 

ʧʘʥʪʦʪʝʥʦʚʦʾ ʢʠʩʣʦʪʠ. 

ʇʨʦ̫ʚʠ ʚʽʪʘʤʽʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ʋ ʣʶʜʠʥʠ 

ʛʽʧʦʚʽʪʘʤʽʥʦʟ ɺ6 ʪʨʘʧʣʷʻʪʴʩʷ ʨʽʜʢʦ. ʅʝʤʘʻ ʷʢʦʾʩʴ 

ʩʧʝʮʠʬʽʯʥʦʾ ʭʚʦʨʦʙʠ, ʷʢʘ ʙ ʨʦʟʚʠʚʘʣʘʩ ̫ ʟʘ ʡʦʛʦ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ʆʟʥʘʢʘʤʠ ʛʽʧʦʚʽʪʘʤʽʥʦʟʫ ʻ ʧʝʣʘʛʨʦʧʦʜʽʙʥʽ 

ʜʝʨʤʘʪʠʪʠ, ʛʽʧʦʭʨʦʤʥʘ ʤʽʢʨʦʮʝʪʘʨʥʘ çʩʠʜʝʨʦʙʣʘʩʪʠʯʥʘè 

ʘʥʝʤʽʷ, ʛʝʤʦʩʠʜʝʨʦʟ ʧʝʯʽʥʢʠ, ʩʝʣʝʟʥʽʢʠ, ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, 

ʝʧʽʣʝʧʪʠʬʦʨʤʥʽ ʥʘʧʘʜʠ ʚ ʥʝʤʦʚʣʷʪ, ʛʦʤʦʮʠʩʪʝʾʥʫʨʽʷ, 

ʮʠʩʪʘʪʽʦʥʽʥʫʨʽʷ, ʦʢʩʘʣʫʨʷ, ʛʽʧʝʨʭʦʣʝʩʪʝʨʦʣʝʤʽʷ. 

 

ɺʽʪʘʤʽʥ ɺ9 (ɺʩ)  

(ʬʦʣʽʻʚʘ ʢʠʩʣʦʪʘ, ʬʦʣʘʮʠʥ) 

ʌʦʣʽʻʚʘ ʢʠʩʣʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʩʪʨʫʢʪʫʨʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ: ʧʪʝʨʠʜʠʥʦʚʦʛʦ ʷʜʨʘ, ʧʘʨʘʘʤʽʥʦʙʝʥʟʦʡʥʦʾ 

ʢʠʩʣʦʪʠ (ʇɸɹʂ), ʛʣʫʪʘʤʽʥʦʚʦʾ ʢʠʩʣʦʪʠ.  

 
ɺʽʪʘʤʽʥ ʦʙʤʝʞʝʥʦ ʨʦʟʯʠʥʥʠʡ ʫ ʚʦʜʽ, ʢʨʘʱʝ ʫ 

ʩʧʠʨʪʘʭ, ʪʝʨʤʽʯʥʦ ʥʝʩʪʽʡʢʠʡ. 


