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ɼʀʉɽʈʊɸʎɯʗ 
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ʂʈɯʆʉʋɹʃɯʄɸʎɯʁʅʀʄ ʌʈɸʂʎɯʆʅʋɺɸʅʅʗʄ  
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ɸʅʆʊɸʎɯʗ 

 

ɹʽʣʠʡ ɼ.ɺ. ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʟ ʧʝʨʝʨʦʙʢʠ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ ʝʢʩʪʨʘʢʮʽʻʶ ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ ʽ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʠʤ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷʤ. ï 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 

181 ï ʍʘʨʯʦʚʽ ʪʝʭʥʦʣʦʛʽʾ. ï ɼʝʨʞʘʚʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʄʽʥʽʩʪʝʨʩʪʚʦ 

ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, ʍʘʨʢʽʚ, 2026. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʚʠʨʽʰʝʥʥʶ ʥʘʫʢʦʚʦʾ ʟʘʜʘʯʽ ïʚʜʦʩʢʦʥʘʣʝʥʥʶ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʟ ʧʝʨʝʨʦʙʢʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʤʝʪʦʜʘʤʠ ʩʫʙʣʽʤʘʮʽʡʥʦʛʦ 

ʩʫʰʽʥʥʷ ʽ ʝʢʩʪʨʘʛʫʚʘʥʥʷ. ɿʦʢʨʝʤʘ ʜʦʩʣʽʜʞʝʥʥʶ ʧʨʦʮʝʩʽʚ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ 

ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʝʢʩʪʨʘʛʫʚʘʥʥʷʤ ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ ʟ ʤʝʪʦʶ ʧʦʰʫʢʫ 

ʦʧʪʠʤʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʫʭʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʝʢʩʪʨʘʢʪʽʚ 

ʟʙʘʛʘʯʝʥʠʭ ʥʘ ʬʽʪʦʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ 

ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʩʫʙʣʽʤʦʚʘʥʫ ʪʚʝʨʜʫ ʬʨʘʢʮʽʶ ʪʘ ʢʨʽʦʩʫʙʣʽʤʘʪ ï 

ʨʽʜʠʥʥʫ ʬʨʘʢʮʽʶ, ʷʢʘ ʟʙʘʛʘʯʝʥʘ ʚʽʪʘʤʽʥʘʤʠ, ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ, ʘʤʽʥʦʢʠʩʣʦʪʘʤʠ ʪʘ 

ʽʥʰʠʤʠ ʤʦʣʝʢʫʣʷʨʥʠʤ ʢʦʤʧʣʝʢʩʘʤʠ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʜʦʟʚʦʣʷʻ ʧʦʚʥʽʩʪʶ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʦʩʣʠʥʥʫ ʩʠʨʦʚʠʥʫ.  

ɽʢʩʪʨʘʛʫʚʘʥʥʷ ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ ʻ ʦʩʥʦʚʥʠʤ ʝʪʘʧʦʤ ʢʨʽʦʧʝʨʝʨʦʙʢʠ 

ʩʠʨʦʚʠʥʠ, ʧʝʨʝʚʘʛʘʤʠ ʷʢʦʛʦ ʻ ʚʠʩʦʢʘ ʩʝʣʝʢʪʠʚʥʽʩʪʴ, ʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʝʢʩʪʨʘʢʮʽʾ, 

ʣʝʛʢʽʩʪʴ ʨʦʟʜʽʣʝʥʥʷ, ʤʽʥʽʤʘʣʴʥʠʡ ʟʘʣʠʰʦʢ ʚ ʝʢʩʪʨʘʢʪʽ, ʭʽʤʽʯʥʘ ʽʥʝʨʪʥʽʩʪʴ, 

ʥʝʛʦʨʶʯʽʩʪʴ ʪʘ ʥʠʟʴʢʘ ʪʦʢʩʠʯʥʽʩʪʴ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʦʷʢʽʩʥʽ ʧʨʦʜʫʢʪʠ ʟ 

ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʬʽʪʦʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʩʠʨʦʚʠʥʽ. ʆʪʨʠʤʘʥʽ 

ʧʨʦʜʫʢʪʠ ʧʽʩʣʷ ʢʨʽʦʧʝʨʝʨʦʙʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʷʢʦʩʪʽ ʥʘʪʫʨʘʣʴʥʠʭ 

ʩʤʘʢʦʚʠʭ ʪʘ ʘʨʦʤʘʪʦ-ʫʪʚʦʨʶʶʯʠʭ ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ, ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʽ ʣʽʢʫʚʘʣʴʥʠʭ 

ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ ʪʘ ʧʘʨʬʶʤʝʨʥʦ-ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʘʭ ʛʽʛʽʻʥʽʯʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʩʪʘʣʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ 

ʥʦʨʤʘʤ ʻʚʨʦʧʝʡʩʴʢʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʝʢʩʪʨʘʢʪʽʚ ʟ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʤʝʪʦʜʘʤʠ ʝʢʩʪʨʘʢʮʽʾ ʫ ʟʨʽʜʞʝʥʠʭ ʛʘʟʘʭ ʽ 
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ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

1. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʚʠʷʚʠʪʠ 

ʾʭ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ, ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ ʦʨʛʘʥʽʯʥʦʾ ʩʠʨʦʚʠʥʠ ʨʦʩʣʠʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʝʢʩʪʨʘʢʪʽʚ ʚ ʭʘʨʯʦʚʽʡ, ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʪʘ 

ʧʘʨʬʫʤʝʨʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ  

2. ʆʙˇʨʫʥʪʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʝʢʩʪʨʘʢʮʽʾ ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ, ʷʢ 

ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʚʠʣʫʯʝʥʥʷ ʣʽʧʽʜʥʠʭ ʬʨʘʢʮʽʡ ʧʨʷʥʦ-ʘʨʦʤʘʪʠʯʥʦʾ 

ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. 

3. ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʩʫʰʽʥʥʷ ʷʢ ʧʽʜʛʦʪʦʚʯʦʛʦ ʝʪʘʧʫ ʜʣʷ 

ʧʝʨʝʨʦʙʢʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. 

4. ʇʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʢʨʽʦʩʫʙʣʽʤʘʮʽʾ ʪʘ 

ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟʨʽʜʞʝʥʠʤʠ  ʭʣʘʜʦʥʘʤʠ. 

5. ɺʠʟʥʘʯʝʥʦ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʪʘ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʠʭ 

ʬʨʘʢʮʽʡ ʽ ʭʣʘʜʦʥʦʚʠʭ ʝʢʩʪʨʘʢʪʽʚ.  

6. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʝʣʴ ʢʽʥʝʪʠʢʠ ʝʢʩʪʨʘʛʫʚʘʥʥʷ, ʷʢʘ ʦʧʠʩʫʻ ʦʩʦʙʣʠʚʦʩʪʽ 

ʝʢʩʪʨʘʢʮʽʾ ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ ʪʘ ʧʝʨʝʚʽʨʝʥʦ ʾʾ ʘʜʝʢʚʘʪʥʽʩʪʴ ʥʘ ʦʪʨʠʤʘʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ.  

7. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʰʣʷʭʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʝʢʩʪʨʘʢʮʽʡʥʦʾ ʫʩʪʘʥʦʚʢʠ ʟʨʽʜʞʝʥʠʤʠ 

ʛʘʟʘʤʠ ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪʠ ʨʦʟʯʠʥʥʠʢʘ ʚ ʧʨʦʮʝʩʽ ʨʝʢʫʧʝʨʘʮʽʾ.  

8. ʇʨʦʚʝʜʝʥʦ ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʜʦʮʽʣʴʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ ʪʘ ʧʨʦʚʝʜʝʥʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. 

ɺ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʦʛʣʷʜ ʜʞʝʨʝʣ 

ʣʽʪʝʨʘʪʫʨʠ ʱʦʜʦ ʦʩʥʦʚʥʠʭ ʪʨʘʜʠʮʽʡʥʠʭ ʽ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʝʢʩʪʨʘʛʫʚʘʥʷ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ ʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʾʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʧʝʨʝʚʘʛ ʪʘ 

ʥʝʜʦʣʽʢʽʚ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ ʭʣʘʜʦʥʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ, ʷʢ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ 

ʤʝʪʦʜʫ ʚʠʣʫʯʝʥʥʷ ʣʽʧʽʜʥʠʭ ʬʨʘʢʮʽʡ ʧʨʷʥʦ-ʘʨʦʤʘʪʠʯʥʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. 

ɺʠʟʥʘʯʝʥʦ ʧʝʨʝʚʘʛʠ ʭʣʘʜʦʥʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ ï ʭʽʤʽʯʥʘ ʽʥʝʨʪʥʽʩʪʴ ʜʦ ʝʢʩʪʨʘʛʦʚʘʥʦʾ ʦʣʽʾ, 

ʧʦʚʥʝ ʚʠʜʘʣʝʥʥʷ ʨʦʟʯʠʥʥʠʢʘ ʽʟ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʟʙʝʨʝʞʝʥʥʷ ʢʦʣʴʦʨʫ, ʘʨʦʤʘʪʫ, 
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ʩʤʘʢʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʚʽʜʩʫʪʥʽʩʪʴ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʭʣʘʜʦʥʽʚ, ʷʢ ʝʢʩʪʨʘʛʝʥʪʽʚ 

ʜʣʷ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ʈʦʟʛʣʷʥʫʪʦ ʧʨʠʥʮʠʧ ʜʽʾ ʪʘ ʢʦʥʩʪʨʫʢʮʽʾ ʽʩʥʫʶʯʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʝʢʩʪʨʘʢʮʽʾ ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ 

ʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʩʫʰʽʥʥʷ, ʷʢ ʧʽʜʛʦʪʦʚʯʦʛʦ ʝʪʘʧʫ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ 

ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ, ʷʢ ʤʝʪʦʜʫ ʝʢʩʪʨʘʢʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʷʪʠ ʮʽ 

ʮʽʣʴʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʧʦʚʥʽʩʪʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʦʩʣʠʥʥʫ ʩʠʨʦʚʠʥʫ, 

ʦʪʨʠʤʫʶʯʠ ʩʫʙʣʽʤʦʚʘʥʫ ʪʚʝʨʜʫ ʬʨʘʢʮʽʶ ʪʘ ʢʨʽʦʩʫʙʣʽʤʘʪ ï ʨʽʜʠʥʥʫ ʬʨʘʢʮʽʶ, ʷʢʘ ʻ 

ʮʽʥʥʠʤ ʧʨʦʜʫʢʪʦʤ ʜʣʷ ʢʦʩʤʝʪʠʯʥʦʛʦ, ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʪʘ ʭʘʨʯʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʋ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʥʘʚʝʜʝʥʦ ʟʘʛʘʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʝʪʨʫʰʢʘ ʢʫʯʝʨʷʚʘ (Petroselinum crispum), ʪʦʧʽʥʘʤʙʫʨ 

(Helianthus tuberosus), ʣʘʚʨ ʙʣʘʛʦʨʦʜʥʠʡ (Laurus nobilis L), ʢʤʠʥ ʯʦʨʥʠʡ (Nigella sativa 

L.), ʢʘʣʝʥʜʫʣʘ ʣʽʢʘʨʩʴʢʘ (Calendula officinalis), ʘʤʘʨʘʥʪ (Amar§nthus) ï ʾ ʭ ʧʦʭʦʜʞʝʥʥʷ, 

ʙʫʜʦʚʫ ʪʘ ʛʘʣʫʟʴ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʆʧʠʩʘʥʦ ʤʝʪʦʜʠʢʠ ʧʽʜʛʦʪʦʚʢʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʜʦ 

ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ: ʢʨʽʦʧʦʜʨʽʙʥʝʥʥʷ, ʩʫʙʣʽʤʘʮʽʡʥʝ ʩʫʰʽʥʥʷ ʽ ʾʭ ʚʧʣʠʚ ʥʘ 

ʧʦʜʘʣʴʰʫ ʝʢʩʪʨʘʢʮʽʶ. ʆʧʠʩʘʥʦ ʤʝʪʦʜʠʢʫ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʪʘ 

ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ. ʈʦʟʛʣʷʥʫʪʦ ʤʝʪʦʜʠʢʠ 

ʘʥʘʣʽʟʫ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʭʣʘʜʦʥʦʚʠʭ ʝʢʩʪʨʘʢʪʽʚ ʡ ʩʫʙʣʽʤʦʚʘʥʦʾ ʪʚʝʨʜʦʾ ʪʘ 

ʨʽʜʠʥʥʦʾ ʬʨʘʢʮʽʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʘʟʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ, 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ, ʘʥʘʣʽʟʫ ʚʤʽʩʪʫ ʩʫʭʠʭ ʨʝʯʦʚʠʥ, ʚʠʟʥʘʯʝʥʥʷ ʯʠʩʣʘ ʘʨʦʤʘʪʫ. 

ʋ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʦ ʧʨʦʮʝʩ 

ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʥʘ ʫʩʪʘʥʦʚʮʽ ʜʣʷ ʝʢʩʪʨʘʢʮʽʾ ʣʽʧʽʜʥʠʭ ʬʨʘʢʮʽʡ ʟ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ 

ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ ʟ ʪʨʠʩʪʫʧʝʥʝʚʦʶ ʢʨʽʦʛʝʥʥʦʶ ʩʠʩʪʝʤʦʶ ʨʝʢʫʧʝʨʘʮʽʾ 

ʨʦʟʯʠʥʥʠʢʽʚ. ʇʦʢʘʟʘʥʦ ʚʧʣʠʚ ʨʝʞʠʤʽʚ ʧʨʦʮʝʩʫ (ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʪʠʩʢʫ) ʥʘ ʚʠʭʽʜ 

ʝʢʩʪʨʘʢʪʫ. ɺʠʟʥʘʯʝʥʦ ʝʥʝʨʛʽʷ ʘʢʪʠʚʘʮʽʾ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ. ɺʠʚʯʝʥʦ ʩʢʣʘʜ ʣʽʧʽʜʥʠʭ 

ʬʨʘʢʮʽʡ ʚ ʨʝʟʫʣʴʪʘʪʽ, ʷʢʦʛʦ ʙʫʣʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʙʽʣʷ 75% ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʤʽʩʪʷʪʴʩʷ 

ʚ ʭʣʘʜʦʥʦʚʠʭ ʝʢʩʪʨʘʢʪʘʭ, ʧʦʢʘʟʘʥʦ ʱʦ ʤʝʪʦʜ ʟʜʘʪʥʠʡ ʚʠʣʫʯʘʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʥʝʧʦʣʷʨʥʠʭ ʨʝʯʦʚʠʥ. ɺʠʟʥʘʯʝʥʦ ʯʠʩʣʦ ʘʨʦʤʘʪʠʯʥʠʭ ʨʝʯʦʚʠʥ ʚ ʝʢʩʪʨʘʢʪʘʭ. ʇʨʦʚʝʜʝʥʦ 

ʪʝʦʨʝʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʢʨʽʦʩʫʙʣʽʤʘʮʽʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ 
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ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʾ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ 

ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʬʨʘʢʮʽʡ ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ ʜʦ 300 ʘ.ʝ.ʤ. ʟ 

ʥʘʪʫʨʘʣʴʥʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ. ɺʠʟʥʘʯʝʥʦ ʢʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ ʩʫʭʠʭ ʪʘ ʚʦʜʥʠʭ 

ʬʨʘʢʮʽʡ ʢʨʽʦʩʫʙʣʽʤʘʪʽʚ. 

ʋ ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʽ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʢʽʥʝʪʠʢʠ 

ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ ʜʚʦʭ ʟʚʠʯʘʡʥʠʭ, ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, ʷʢʘ 

ʚʨʘʭʦʚʫʻ ʟʤʽʥʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʥʘ ʤʽʞʬʘʟʥʽʡ ʧʦʚʝʨʭʥʽ ʩʠʩʪʝʤʠ ʪʘ ʚ ʦʙôʻʤʽ 

ʨʦʟʯʠʥʥʠʢʘ, ʱʦ ʻ ʦʩʦʙʣʠʚʽʩʪʶ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ ʟʘ 

ʢʽʥʮʝʚʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʤʽʚ ʝʢʩʪʨʘʛʝʥʪ ï ʩʠʨʦʚʠʥʘ. ʆʪʨʠʤʘʥʦ ʘʥʘʣʽʪʠʯʥʠʡ 

ʨʦʟʚôʷʟʦʢ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʷʥʥʷ ʢʽʥʝʪʠʢʠ ʜʣʷ ʩʝʨʝʜʥʴʦʦʙôʻʤʥʦʾ ʯʘʩʪʢʠ ʮʽʣʴʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ ʚ ʪʚʝʨʜʽʡ ʪʘ ʨʽʜʠʥʥʽʡ ʬʘʟʽ, ʷʢʝ ʤʽʩʪʠʪʴ ʚʠʟʥʘʯʘʣʴʥʽ ʤʘʩʦʦʙʤʽʥʥʽ ʯʠʩʣʘ 

ʧʦʜʽʙʥʦʩʪʽ ʌʫʨʴʻ, ɹʽʦ, ʜʣʷ ʯʘʩʪʠʥʢʠ ʩʠʨʦʚʠʥʠ ʜʦʚʽʣʴʥʦʾ ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ, 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʤʽʚ ʝʢʩʪʨʘʛʝʥʪ ï ʩʠʨʦʚʠʥʘ ʪʘ ʢʦʥʩʪʘʥʪʫ ʨʦʟʧʦʜʽʣʫ ʬʘʟʦʚʦʾ 

ʨʽʚʥʦʚʘʛʠ. ɸʥʘʣʽʪʠʯʥʦ ʚʠʟʥʘʯʝʥʦ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʽʩʥʫʚʘʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʟʘ ʚʠʭʦʜʦʤ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʧʨʠ ʤʽʥʽʤʘʣʴʥʽʡ ʚʠʪʨʘʪʽ ʝʢʩʪʨʘʛʝʥʪʫ. ʇʨʦʚʝʜʝʥʦ 

ʧʝʨʝʚʽʨʢʫ ʘʜʝʢʚʘʪʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ ʢʽʥʝʪʠʢʠ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʦʪʨʠʤʘʥʦ ʚʩʽ ʚʠʟʥʘʯʘʣʴʥʽ ʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʨʦʚʦʜʠʪʠ ʧʦʰʫʢ ʦʧʪʠʤʘʣʴʥʠʭ 

ʨʝʞʠʤʽʚ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ. 

ʋ ʧôʷʪʦʤʫ ʨʦʟʜʽʣʽ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʥʘʜʘʥʽ ʧʦʢʘʟʥʠʢʠ ʙʝʟʧʝʢʠ ʭʣʘʜʦʥʦʚʠʭ 

ʝʢʩʪʨʘʢʪʽʚ ʽ ʢʨʽʦʩʫʙʣʽʤʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʨʽʦʩʫʙʣʽʤʘʮʽʾ ʪʘ ʭʣʘʜʦʚʦʾ 

ʝʢʩʪʨʘʢʮʽʾ. ʇʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʾʭ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʆʧʠʩʘʥʦ ʨʦʟʨʦʙʣʝʥʫ ʪʝʭʥʦʣʦʛʽʯʥʫ ʙʣʦʢ-ʩʭʝʤʫ ʢʦʤʧʣʝʢʩʥʦʾ ʢʨʽʦʧʝʨʝʨʦʙʢʠ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʩʫʤʽʰʝʡ. ʅʘʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʦʢ 

ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʭʣʘʜʦʥʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʘʟʦʪʥʦʛʦ ʫʣʦʚʣʶʚʘʯʘ, 

ʥʝʦʙʭʽʜʥʦʾ ʤʘʩʠ ʘʟʦʪʫ ʜʣʷ ʧʦʚʥʦʛʦ ʚʠʪʽʩʥʝʥʥʷ ʭʣʘʜʦʥʫ R406A ʟ ʩʠʩʪʝʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʯʦʛʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ ʽ ʟʥʠʞʫʶʪʴʩʷ ʝʥʝʨʛʦʚʠʪʨʘʪʠ. 

ʇʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʦʢ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ ʽ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ 
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ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʥʘ 

ʢʘʬʝʜʨʽ ʽʥʪʝʛʨʦʚʘʥʥʠʭ ʝʣʝʢʪʨʦʪʝʭʥʦʣʦʛʽʡ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷʷ 

ɼʝʨʞʘʚʥʦʛʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʟʽ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ G4.04 çʍʦʣʦʜʠʣʴʥʽ ʪʘ ʢʣʽʤʘʪʠʯʥʽ ʪʝʭʥʦʣʦʛʽʾè (142 çɽʥʝʨʛʝʪʠʯʥʝ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷè) ʧʨʠ ʧʨʦʚʝʜʝʥʽ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷʭ ʟ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ 

çɿʙʝʨʽʛʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨè, 

çʅʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʽ ʪʝʭʥʦʣʦʛʽʾè ʘ ʪʘʢʦʞ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʨʦʙʽʪ 

ʙʘʢʘʣʘʚʨʽʚ ʪʘ ʤʘʛʽʩʪʨʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʘʢʪʘʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʧʨʦʚʘʜʞʝʥʥʽ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʥʘ 

ʤ'ʷʩʦʧʝʨʝʨʦʙʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʊʆɺ çʄôʷʩʥʠʡ ʎʝʭè ʪʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʟ ʚʠʨʦʙʥʠʮʪʚʘ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʊʆɺ çʂʫʣ ʌʝʢʪʦʨʽè, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ 

ʘʢʪʘʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʫʙʣʽʤʘʮʽʡʥʝ ʩʫʰʽʥʥʷ, ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʝ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ, 

ʭʣʘʜʦʥʦʚʘ ʝʢʩʪʨʘʢʮʽʷ, ʨʦʩʣʠʥʥʘ ʩʠʨʦʚʠʥʘ, ʬʽʪʦʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʢʨʽʦʩʫʙʣʽʤʘʪ, 

ʦʧʪʠʤʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʩʧʦʣʫʢʠ, ʟʨʽʜʞʝʥʽ ʛʘʟʠ, 

ʤʦʜʝʣʶʚʘʥʥʷ, ʢʽʥʝʪʠʢʘ ʧʨʦʮʝʩʫ, ʪʝʧʣʦʤʘʩʦʦʙʤʽʥ.  
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ABSTRACT 

 

Biliy D.V. Advanced technology and expertise in the processing of rosemary by 

extraction with diluent gases and cryosublimation fractionation baths. ï Qualified scientific 

work as a manuscript. 

Dissertation for the development of the scientific level of Doctor of Philosophy for 

specialty 181 ï Kharkiv technologies. ï National Biotechnological University, Ministry of 

Education and Science of Ukraine, Kharkiv, 2026. 

The dissertation is dedicated to a high-level scientific problem ï advanced technology 

and acquisition of the processing of rose syrup using the methods of sublimation drying and 

extraction. We are currently investigating the processes of cryosublimation fractionation 

and extraction with liquefied chladones in order to find optimal technological parameters 

for removing dry products and extracts enriched in Phytochemical speeches. The freeze-

dried cryo-sublimation fractionation allows for the extraction of the freeze-dried solid 

fraction and the cryo-sublimate ï a single fraction rich in vitamins, microelements, amino 

acids and other molecular complexes and, thus, allows the surface of the rose to be absorbed. 

Extraction with liquefied refrigerants is the main stage of cryogenic processing of 

milk, the advantages of which are high selectivity, low extraction temperatures, ease of 

separation, minimal excess in the extract, chemical inertness, non-flammability and low 

toxicity, which makes it possible to extract high-acid products containing phytochemical 

compounds present in the cheese. The extracted products after cryopreprocessing can be 

used in natural savory and aroma-fixing grub additives, preventive and sanitary 

pharmaceutical preparations and perfumery and cosmetic hygienic procedures. recognition 

that demonstrates the benefits of the new economic development of the partnership and the 

standards of European environmental safety. 

The method of further research is the development of advanced technologies and 

equipment for the separation of extracts from vegetable oil using the methods of extraction 

from liquid gases and cryosublimation fractionation. 

To reach the target of the future: 

1. The current methods of extracting rosemary milk have been analyzed, their 
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advantages and shortcomings have been identified, the selection of organic rosemary milk 

has been selected, which is vicorized in the context of extracts in grub, pharmaceutical and 

perfume industry 

2. The method of extraction with medium-sized chladones was established, as the 

most promising method for the extraction of lipid fractions of spicy-aromatic algae sirovini. 

3. The choice of cryosublimation drying is carried out as a preparatory stage for the 

processing of rose syrup. 

4. Experimental research was carried out on the process of cryosublimation and 

extraction of rosemary with redundant chladones. 

5. The chemical composition and properties of the extracted cryosublimation fractions 

and chladones extracts were determined. 

6. A model of extraction kinetics has been established, which describes the features 

of extraction with liquid chladones, and its adequacy has been verified based on 

experimental data. 

7. The ways of improving the extraction installation with liquefied gases have been 

introduced to reduce wastage of waste during the recovery process. 

8. An economical development of the effectiveness and efficiency of the vicinity of 

the technology of extraction with liquid refrigerants has been carried out and the extraction 

of the results from the production and initial process has been carried out. 

In the first section of the dissertation work, a comprehensive review of the literature 

was carried out regarding the main traditional and modern methods of extracting plant 

matter from an organic approach, with their special features, the advantages of not enough 

The choice of chladone extraction was carried out as the most promising method for the 

extraction of lipid fractions of spicy-aromatic rosemary. The advantages of chladone 

extraction have been identified - chemical inertness to the extracted oil, outside the source 

of the final product, saving color, aroma, savory properties, vulgarity microbiological 

contamination. The physico-chemical and technological-economic characteristics of 

chladones as extractants for rose syrup have been analyzed. The principle of operation and 

design of the basic equipment for extraction with liquid chladone is reviewed. The choice 

of sublimation drying, as a preparatory stage for the processing of rosemary syrup, and cryo-
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sublimation fractionation, as an extraction method, which allows you to see The whole 

components and, therefore, add vicoristic rosemary, separating the freeze-dried solid 

fraction and cryosublimate - the main fraction, which is a valuable product for cosmetic, 

pharmaceutical and grub production. 

In another section of the dissertation work, a fundamental characteristic of the objects 

of research was given: curly parsley (Petroselinum crispum), Jerusalem artichoke 

(Helianthus tuberosus), noble laurel (Laurus nobilis L), black laurel (Nigella sativa L.), 

calendula medicinal plant (Calendula officinalis), amaranth (Amaránthus) ï their likeness, 

budovaya and galusa zastosuvannya. Methods for preparing rose milk before complex 

processing are described: cryopreduction, freeze-drying and their infusion for further 

extraction. A technique is described for carrying out experimental follow-up of the processes 

of cryosublimation fractionation and extraction of rosemary with liquid chladones. The 

methods for analyzing the physicochemical indicators of chladones extracts and freeze-dried 

solid and pure fractions of rosemary using gas chromatography, spectrophotometry, and 

analysis together are reviewed. dry speech, depending on the number of aroma. 

  The third section of the dissertation experimentally investigated the extraction 

process at the installation for the extraction of lipid fractions from biologically charged 

chladones with a three-stage cryogenic system recovery of retail workers. The flow of 

process modes (temperature and pressure) to the extract output is shown. The activation 

energy for the extraction process is determined. The storage of lipid fractions was identified 

as a result of which 75% of the components contained in chladone extracts were identified, 

and it was shown that the method can be used to obtain a wide range of non-polar 

compounds. The number of aromatic compounds in the extracts was determined. Theoretical 

investigation of the cryosublimation process of rose syrup was carried out and the feasibility 

of cryosublimation fractionation technology for the identification of fractions with a 

molecular weight of up to 300 amu made from natural biological milk. A component 

warehouse of dry and aqueous fractions of cryosublimates has been identified. 

In the fourth section of the dissertation, a model of the kinetics of extraction in the 

form of a system of two primary, differential levels is proposed, as the concentration 

changes on the interphase surface of the system and in the volume of the distributor, which 
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is specific to the process of extraction with rarefied gases for the final ratio of the volumes 

of the extractant - the sir. An analytical analysis has been made to show the consistency of 

the kinetics for the middle-volume part of the target component in the solid and medium 

phase, which is similar to the initial mass transfer numbers. Fourier, Bio, for a particle of 

saturation of a fairly geometric shape, the ratio between the volumes of the extractant - the 

saturate and the constant of the phase equilibrium. It has been analytically determined and 

experimentally confirmed to establish an optimal extraction regime that will ensure 

maximum productivity of the target component with minimal waste of the extractant. The 

adequacy of the proposed model of extraction kinetics was verified using experimental data 

and all the initial physical characteristics of the extraction process were removed, which 

allows further search for optimal modes of the process extraction with rarefied gases. 

In the fifth section of the dissertation work, data on the safety of chladone extracts 

and cryosublimates, removed as a result of cryosublimation and cold extraction, were given. 

An assessment of their organoleptic and physical-chemical properties was carried out. A 

detailed technological block diagram of the complex cryopreprocessing of rosemary orchard 

for the removal of rich component sums is described. The installation for chladone 

extraction has been upgraded with the introduction of a nitrogen trap, the necessary mass of 

nitrogen for the continuous release of refrigerant R406A from the system, as a result of 

which the efficiency of the extraction process is improved and energy consumption is 

reduced. The economic efficiency was examined and the validity of the victorious 

technology of extraction with liquid chladones and cryosublimation fractionation was 

confirmed. 

The results of scientific work are being studied in the initial process at the Department 

of Integrated Electrical Technology and Energy Machinery of the State Biotechnological 

University for the training of students in the specialty G4.04 ñRefrigerationò climate 

technologies" (142 "Energy mechanical engineering") when conducting practical exercises 

from the primary discipline "Preservation of biological objects using low temperatures", 

"Low temperature technologies" as well as hour of qualification The work of bachelors and 

masters is confirmed by certificates of approval. 

The results of the investigation into the production of the meat processing plant LLC 
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"Meat Workshop" and the production of the industrial refrigeration equipment of the LLC 

"Kul Factory", which is confirmed by the acts of inspection at virobnitstvo. 

Key words: sublimation drying, cryosublimation fractionation, chladone extraction, 

rosehip, phytochemical compounds, cryosublimation, optimization of technological 

processes, biologically active reactions, gas amplification, modeling, process kinetics, heat 

and mass transfer.  
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ʉʇʀʉʆʂ ʇʋɹʃɯʂɸʎɯʁ ɿɼʆɹʋɺɸʏɸ ɿɸ ʊɽʄʆʖ ɼʀʉɽʈʊɸʎɯɰ 

 

ʉʪʘʪʪʽ ʫ ʞʫʨʥʘʣʘʭ, ʱʦ ʽʥʜʝʢʩʫʶʪʴʩʷ ʫ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ: 

1. V. Evlach, V. Potapov, I. Piliugina, G. Vlasenko, D. Bilyi. Analysis of 

chlorodieluoromethane extract of bay leaf by gas chromatography with different kinds of 

detection // Journal of Chemistry and Technologies, 2021, 29(2). ï ʈ. 321-330 (Scopus). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ: ʧʨʦʚʝʜʝʥʦ ʭʨʦʤʘʪʦʛʨʘʬʯ̔ʥʝ ʜʦʩʣʜ̔ʞʝʥʥʷ ʧʦ 

ʚʠʟʥʘʯʝʥʥʶ ʚʤʽʩʪʫ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʭʘʜʦʥʦʚʠʭ ʝʢʩʪʨʘʢʪʽʚ ʣʠʩʪʷ ʣʘʚʨʫ, 

ʚʠʟʥʘʯʝʥʦ ʯʠʩʣʦ ʘʨʦʤʘʪʫ ʝʢʩʪʨʘʢʪʫ.   

2. O.I. Osetskyi, S.S. Sevastianov, V.V. Yevlash, V.O. Potapov, I.S. Piliugina, D.V. 

Bilyi . Low-Temperature Extraction of Lipid Fractions from Vegetable Raw Materials Using 

Lique fied Freons // Problems of Cryobiology and Cryomedicine. Institute for Problems of 

Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkiv,  

2023. ï ʈ. 38-49 (Scopus). ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ: ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ 

ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʪʠʩʢʫ ʥʘ ʚʠʭʽʜ ʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

3. Bilyi  D. Influence of the drying process of Jerusalem artichoke by cryosublimation 

fractionationon inulin content/V.Yevlash, V. Potapov, I. Piliugina, ʆ. Petrenko, D. Bilyi, O. 

Osetskyi, S. Sevastianov // Journal of Chemistry and Technologies. ï Dnipro: DNU, 2024. 

ï Vol.32(4). ï ʈ. 1063-1072 (Scopus). ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ: ʧʨʦʚʝʜʝʥʦ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʨʽʜʠʥʥʦʾ ʬʨʘʢʮʽʾ ʪʦʧʽʥʘʤʙʫʨʫ ʦʪʨʠʤʘʥʦʾ 

ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʠʤ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷʤ ʪʘ ʚʠʟʥʘʯʝʥʦ ʢʦʥʮʝʥʪʨʘʮʽʶ ʽʥʫʣʽʥʫ ʚ ʟʨʘʟʢʘʭ. 

 

ʉʪʘʪʪʽ ʫ ʽʥʰʠʭ ʟʘʨʫʙʽʞʥʠʭ ʚʠʜʘʥʥʷʭ: 

1. Potapov V.O., Belyi D.V. Prospects for the Application of Chladone Extraction in 

the Food Industry // Kazakhstan-Refrigeration 2023: Proceeding of the Conference. ï 

ɸʣʤʘʪʳ: ɸʊʋ, 2023. - ʈ. 78-80. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ: ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʘʥʘʣʽʪʠʯʥʽ ʜʘʥʥʽ ʱʦʜʦ ʧʨʠʥʮʠʧʫ ʜʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʭʣʘʜʦʥʦʚʠʭ ʝʢʩʪʨʘʢʪʽʚ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ.  

2. Potapov V.O., Belyi D.V. Implementation of a cryogenic refrigerant vapor trap in 

a liquefied gas extraction plant // Kazakhstan-Refrigeration: Proceeding of the Conference.  
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ï ɸʣʤʘʪʳ: ɸʊʋ, 2025. - ʈ. 59-64. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ: ʟʨʦʙʣʝʥʦ ʨʦʟʨʘʭʫʥʦʢ 

ʘʟʦʪʥʦʾ ʧʘʩʪʢʠ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʭʣʘʜʦʥʦʚʦʾ ʝʢʩʪʨʘʢʮʽʡʥʦʾ ʫʩʪʘʥʦʚʢʠ.  

 

ʉʪʘʪʪʽ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷ, ʄʆʅ: 

6. ʇʦʪʘʧʦʚ, ɺ.ʆ., ʎʫʨʢʘʥ, ʄ. ʄ., ɹʽʣʠʡ, ɼ.ɺ. ɸʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʴ ʢʽʥʝʪʠʢʠ 
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ɺʉʊʋʇ 

 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʨʦʩʪʘʶʯʠʡ ʩʧʦʞʠʚʯʠʡ ʧʦʧʠʪ ʥʘ 

ʥʘʪʫʨʘʣʴʥʽ ʧʨʦʜʫʢʪʠ ʚ ʩʝʢʪʦʨʘʭ ʭʘʨʯʫʚʘʥʥʷ, ʬʘʨʤʘʢʦʣʦʛʽʾ ʪʘ ʢʦʩʤʝʪʦʣʦʛʽʾ ʚʠʢʣʠʢʘʚ 

ʚʽʜʥʦʚʣʝʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʣʽʢʘʨʩʴʢʠʭ ʽ ʘʨʦʤʘʪʠʯʥʠʭ ʨʦʩʣʠʥ ʷʢ ʜʞʝʨʝʣ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʦʩʦʙʣʠʚʦ ʧʽʩʣʷ ʥʝʜʘʚʥʽʭ ʧʦʜʽʡ ʧʘʥʜʝʤʽʾ. ʋ 

ʚʩʴʦʤʫ ʩʚʽʪʽ ʨʠʥʦʢ ʬʽʪʦʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʝʨʝʞʠʚʘʻ ʟʥʘʯʥʫ 

ʧʦʟʠʪʠʚʥʫ ʪʝʥʜʝʥʮʽʶ, ʽʟ ʩʫʤʘʨʥʠʤ ʨʽʯʥʠʤ ʪʝʤʧʦʤ ʟʨʦʩʪʘʥʥʷ ʙʣʠʟʴʢʦ 8,5%, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʦʙʩʷʛʫ ʪʦʨʛʽʚʣʽ ʙʣʠʟʴʢʦ 7 ʤʽʣʴʡʦʥʽʚ ʜʦʣʘʨʽʚ ʉʐɸ ʚ 2023 ʨʦʮʽ. ʌʽʪʦʭʽʤʽʯʥʽ 

ʨʝʯʦʚʠʥʠ ï ʮʝ ʥʝʧʦʞʠʚʥʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ, 

ʷʢ ʚʽʜʦʤʦ, ʩʪʘʥʦʚʣʷʪʴ ʚʝʣʠʢʠʡ ʽʥʪʝʨʝʩ ʯʝʨʝʟ ʩʚʽʡ ʙʣʘʛʦʪʚʦʨʥʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ 

ʣʶʜʠʥʠ. 

ɽʢʦʥʦʤʽʢʘ ʩʫʯʘʩʥʦʾ ʋʢʨʘʾʥʠ ʪʨʘʜʠʮʽʡʥʦ ʩʪʠʢʘʻʪʴʩʷ ʟ ʜʝʬʽʮʠʪʦʤ ʟʦʚʥʽʰʥʴʦʾ 

ʪʦʨʛʽʚʣʽ. ɽʢʩʧʝʨʪʠ ʚʚʘʞʘʶʪʴ ʮʝ ʥʘʩʣʽʜʢʦʤ ʜʚʦʭ ʬʘʢʪʦʨʽʚ: 

1) ʙʣʠʟʴʢʦ 35% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʝʢʩʧʦʨʪʫ ʋʢʨʘʾʥʠ ʩʢʣʘʜʘʻ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ 

ʧʨʦʜʫʢʮʽʷ; 

2) ʚʩʽ ʪʦʚʘʨʠ ï ʣʽʜʝʨʠ ʥʘʰʦʛʦ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ, ʮʝ ʩʠʨʦʚʠʥʘ, ʟʘ ʚʠʥʷʪʢʦʤ 

ʩʦʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ. 

ʇʨʠ ʮʴʦʤʫ ʚ ʩʫʯʘʩʥʽʡ ʝʢʦʥʦʤʽʮʽ ʽʩʥʫʻ ʻʜʠʥʘ ʜʫʤʢʘ: ʝʢʩʧʦʨʪ ʩʠʨʦʚʠʥʠ ʘʛʨʘʨʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʥʝ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʢʨʘʾʥʠ ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʨʦʮʚʽʪʘʥʥʷ. ɺ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ 

ʩʪʨʫʢʪʫʨʘ ʨʠʥʢʘ ʧʦʙʫʜʦʚʘʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʜʦʜʘʪʢʦʚʘ ʚʘʨʪʽʩʪʴ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ 

ʧʝʨʝʨʦʙʮʽ ʩʠʨʦʚʠʥʠ, ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʚʘʨʪʽʩʪʴ ʩʘʤʦʾ ʩʠʨʦʚʠʥʠ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, 

ʚʘʨʪʽʩʪʴ ʩʠʨʦʚʠʥʠ ʟʝʨʝʥ ʘʤʘʨʘʥʪʫ, ʢʚʽʪʽʚ ʨʦʤʘʰʢʠ, ʢʘʣʝʥʜʫʣʠ, ʣʠʩʪʷ ʰʘʣʬʝʷ ʽ ʪ.ʜ., ʷʢʽ 

ʟʙʠʨʘʶʪʴ ʚ ʋʢʨʘʾʥʽ, ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ 1-5 ʜʦʣ. ʉʐɸ ʟʘ 1 ʢʛ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʮʽʥʘ 

ʝʢʩʪʨʘʛʦʚʘʥʦʾ ʟ ʮʽʻʾ ʩʠʨʦʚʠʥʠ ʦʣʽʾ ʥʘ ʩʚʽʪʦʚʦʤʫ  ʨʠʥʢʫ ʤʦʞʝ ʜʦʩʷʛʘʪʠ ʜʝʢʽʣʴʢʦʭ ʪʠʩʷʯ 

ʜʦʣʘʨʽʚ ʉʐɸ. 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʨʦʙʢʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ 

ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʦʦʧʣʘʯʫʚʘʥʽ ʨʦʙʦʯʽ ʤʽʩʮʷ, ʘʣʝ ʡ ʨʽʟʢʦ ʧʽʜʚʠʱʠʪʠ 

ʝʢʩʧʦʨʪʥʫ ʚʠʨʫʯʢʫ. ʊʠʤ ʧʘʯʝ, ʱʦ ʷʢʽʩʪʴ ʜʝʩʷʪʢʽʚ ʚʠʜʽʚ ʫʢʨʘʾʥʩʴʢʦʾ ʩʠʨʦʚʠʥʠ ʥʝ ʪʽʣʴʢʠ 

ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ, ʘʣʝ ʯʘʩʪʦ ʧʝʨʝʚʠʱʫʻ ʩʚʽʪʦʚʽ ʩʪʘʥʜʘʨʪʠ. 
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ʈʦʟʛʣʷʥʫʪʘ ʩʠʪʫʘʮʽʷ ʧʽʜʪʚʝʨʜʞʫʻ ʟʘʪʨʝʙʫʚʘʥʽʩʪʴ ʚ ʨʦʟʨʦʙʮʽ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʨʦʙʢʠ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ ʨʦʩʣʠʥʥʦʛʦ ʪʘ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, 

ʷʢʽʡ ʧʨʠʜʽʣʷʻʪʴʩʷ ʜʫʞʝ ʟʥʘʯʥʘ ʫʚʘʛʘ ʚ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ. ɼʘʥʝ ʥʘʧʨʘʚʣʝʥʥʷ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʝ ʜʣʷ ʋʢʨʘʾʥʠ, ʷʢʘ ʤʘʻ ʚʝʣʠʯʝʟʥʠʭ ʘʛʨʦʪʝʭʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʅʘ ʩʴʦʛʦʜʥʽ ʦʩʥʦʚʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʨʽʜʢʠʭ 

ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ ʟ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʻ ʜʠʩʪʠʣʷʮʽʷ ʟ ʚʦʜʷʥʦʶ ʧʘʨʦʶ ʪʘ ʝʢʩʪʨʘʢʮʽʷ 

ʛʝʢʩʘʥʦʤ, ʧʝʪʨʦʣʝʡʥʠʤ ʝʬʽʨʦʤ, ʩʧʠʨʪʦʤ, ʘʮʝʪʦʥʦʤ, ʧʝʨʭʣʦʨʝʪʠʣʝʥʦʤ ʪʦʱʦ. ɺʩʽ ʮʽ 

ʤʝʪʦʜʠ ʤʘʶʪʴ ʚʽʜʦʤʽ ʥʝʜʦʣʽʢʠ. ɿʦʢʨʝʤʘ, ʧʽʜ ʯʘʩ ʜʠʩʪʠʣʷʮʽʾ ʟ ʚʦʜʷʥʦʶ ʧʘʨʦʶ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʘʯʥʝ ʨʫʡʥʫʚʘʥʥʷ ʤʦʣʝʢʫʣʷʨʥʠʭ ʪʝʨʤʦʣʘʙʽʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚʥʘʩʣʽʜʦʢ 

ʛʽʜʨʦʣʽʟʫ ʪʘ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜ ʯʘʩ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʟʥʠʞʫʻ ʙʽʦʣʦʛʽʯʥʫ 

ʮʽʥʥʽʩʪʴ ʪʘʢʠʭ ʝʢʩʪʨʘʢʪʽʚ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʪʘʢʦʞ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʫʡʥʫʚʘʥʥʷ 

ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʨʝʘʢʮʽʡʥʦʟʜʘʪʥʠʤʠ ʩʧʦʣʫʢʘʤʠ ʪʘʢʠʭ ʨʦʟʯʠʥʥʠʢʽʚ. ʂʨʽʤ ʪʦʛʦ, 

ʧʨʦʮʝʩ ʚʠʜʘʣʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʟ ʝʢʩʪʨʘʢʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ 

ʥʘʡʙʽʣʴʰ ʣʝʪʶʯʠʭ ʩʧʦʣʫʢ, ʪʦʤʫ ʤʘʡʞʝ ʟʘʚʞʜʠ ʢʽʥʮʝʚʠʡ ʧʨʦʜʫʢʪ ʤʽʩʪʠʪʴ ʟʘʣʠʰʢʠ ʮʠʭ 

ʨʦʟʯʠʥʥʠʢʽʚ. ʊʘʢʦʞ, ʚʠʜʘʣʝʥʥʷ ʦʨʛʘʥʽʯʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ ʟʥʠʞʫʻ ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ 

ʪʘʢʠʭ ʝʢʩʪʨʘʢʪʽʚ. ʊʦʤʫ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʰʣʷʭʦʤ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʨʦʩʣʠʥʥʠʭ ʝʢʩʪʨʘʢʪʽʚ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʽʦʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʨʦʙʢʠ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ. 

ʄʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʝʢʩʪʨʘʢʪʽʚ ʟ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʤʝʪʦʜʘʤʠ ʝʢʩʪʨʘʢʮʽʾ ʫ ʟʨʽʜʞʝʥʠʭ ʛʘʟʘʭ ʽ 

ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ: 

1. ʇʨʦʘʥʘʣʽʟʦʚʘʪʠ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʚʠʷʚʠʪʠ 

ʾʭ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ, ʦʙˇʨʫʥʪʫʚʘʪʠ ʚʠʙʽʨ ʦʨʛʘʥʽʯʥʦʾ ʩʠʨʦʚʠʥʠ ʨʦʩʣʠʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʝʢʩʪʨʘʢʪʽʚ ʚ ʭʘʨʯʦʚʽʡ, ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʪʘ 

ʧʘʨʬʫʤʝʨʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ  

2. ʆʙˇʨʫʥʪʫʚʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʝʢʩʪʨʘʢʮʽʾ ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ, ʷʢ 

ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʚʠʣʫʯʝʥʥʷ ʣʽʧʽʜʥʠʭ ʬʨʘʢʮʽʡ ʧʨʷʥʦ-ʘʨʦʤʘʪʠʯʥʦʾ 

ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. 
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3. ʆʙˇʨʫʥʪʫʚʘʪʠ ʚʠʙʽʨ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʩʫʰʽʥʥʷ ʷʢ ʧʽʜʛʦʪʦʚʯʦʛʦ ʝʪʘʧʫ ʜʣʷ 

ʧʝʨʝʨʦʙʢʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. 

4. ʇʨʦʚʝʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʢʨʽʦʩʫʙʣʽʤʘʮʽʾ ʪʘ 

ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ. 

5. ɺʠʟʥʘʯʠʪʠ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʪʘ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʠʭ 

ʬʨʘʢʮʽʡ ʽ ʭʣʘʜʦʥʦʚʠʭ ʝʢʩʪʨʘʢʪʽʚ.  

6. ɿʘʧʨʦʧʦʥʫʚʘʪʠ ʤʦʜʝʣʴ ʢʽʥʝʪʠʢʠ ʝʢʩʪʨʘʛʫʚʘʥʥʷ, ʷʢʘ ʦʧʠʩʫʻ ʦʩʦʙʣʠʚʦʩʪʽ 

ʝʢʩʪʨʘʢʮʽʾ ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ ʪʘ ʧʝʨʝʚʽʨʠʪʠ ʾʾ ʘʜʝʢʚʘʪʥʽʩʪʴ ʥʘ ʦʪʨʠʤʘʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ.  

7. ɿʘʧʨʦʧʦʥʫʚʘʪʠ ʰʣʷʭʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʝʢʩʪʨʘʢʮʽʡʥʦʾ ʫʩʪʘʥʦʚʢʠ ʟʨʽʜʞʝʥʠʤʠ 

ʛʘʟʘʤʠ ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪʠ ʨʦʟʯʠʥʥʠʢʘ ʚ ʧʨʦʮʝʩʽ ʨʝʢʫʧʝʨʘʮʽʾ.  

8. ʇʨʦʚʝʩʪʠ ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ ʪʘ ʧʨʦʚʝʩʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʤʘʪʠʢʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ 

ʢʘʬʝʜʨʠ ʽʥʪʝʛʨʦʚʘʥʠʭ ʝʣʝʢʪʨʦʪʝʭʥʦʣʦʛʽʡ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 

ɼʝʨʞʘʚʥʦʛʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʟʦʢʨʝʤʘ ʚ ʤʝʞʘʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ 

ʪʝʤ: ˉ ʅɼʈ ˉ 0121U114569 çɼʦʩʣʽʜʞʝʥʥʷ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ 

ʜʣʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʪʘ ʭʦʣʦʜʠʣʴʥʦʾ ʦʙʨʦʙʢʠ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚè, ʅɼʈ ˉ 

0124U00044 çʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʧʣʦ-ʤʘʩʦʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʭʦʣʦʜʠʣʴʥʦʾ ʡ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ ʭʘʨʯʦʚʦʾ ʩʠʨʦʚʠʥʠè. ɸʧʨʦʙʘʮʽʶ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʦʚʦʜʠʣʠ ʚ ʨʘʤʢʘʭ ʛʦʩʧʜʦʛʦʚʽʨʥʠʭ ʪʝʤ ˉ 54-23-24 ɼʇ "ʄʝʪʦʜʠʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʢʫʨʷʯʠʭ ʩʫʙʧʨʦʜʫʢʪʽʚ"; ˉ 38-24-25 ɼʇ çʄʝʪʦʜʠʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚʠʨʦʙʥʠʯʦʾ ʣʽʥʽʾ ʦʭʦʣʦʜʞʝʥʥʷ ʤ'ʷʩʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ 

ʫʤʦʚʘʭ ʪʨʠʚʘʣʦʛʦ ʚʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷè, ʱʦ ʚʠʢʦʥʫʚʘʣʠʩʴ ʥʘ ʟʘʤʦʚʣʝʥʥʷ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʊʆɺ çʄôʷʩʥʠʡ ʎʝʭè, ˉ33-25 «ʅʘʜʘʥʥʷ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʧʦʩʣʫʛ 

ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʘʡʢʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽè, ʱʦ ʚʠʢʦʥʫʚʘʣʠʩʴ ʥʘ 

ʚʠʨʦʙʥʠʯʠʭ ʧʣʦʱʘʭ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʊʆɺ çʂʫʣ ʌʝʢʪʦʨʽè, ʷʢʽ ʙʫʣʠ ʧʽʜʪʚʝʨʜʞʝʥʦ ʘʢʪʘʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ 
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ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʠ ʚʠʢʦʥʘʥʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ çɼʦʩʣʽʜʞʝʥʥʷ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʧʨʦʮʝʩʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʪʘ ʭʦʣʦʜʠʣʴʥʦʾ ʦʙʨʦʙʢʠ ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ˉ11-22ɹ (0121U114569). ɸʚʪʦʨ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʦʜʥʠʤ ʽʟ 

ʚʠʢʦʥʘʚʮʽʚ ʟʘʟʥʘʯʝʥʠʭ ʪʝʤ.  

ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʨʦʮʝʩʠ ʪʘ ʪʝʭʥʦʣʦʛʽʷ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ 

ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʨʦʮʝʩʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ  

ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ,  ʨʦʩʣʠʥʥʘ ʩʠʨʦʚʠʥʘ: 

ʘʤʘʨʘʥʪ, ʣʘʚʨ ʙʣʘʛʦʨʦʜʥʠʡ, ʢʤʠʥ ʯʦʨʥʠʡ, ʢʦʨʽʘʥʜʨ, ʪʦʧʽʥʘʤʙʫʨ, ʢʘʣʝʥʜʫʣʘ ʣʽʢʘʨʩʴʢʘ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʦʨʽʾ 

ʪʝʧʣʦ-ʤʘʩʦʦʙʤʽʥʫ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ 

ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ ʪʘ ʢʨʽʦʩʫʙʣʽʤʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʚʪʦʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ 

ʢʝʨʫʚʘʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ, ʚʠʟʥʘʯʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʝʪʦʜʘʤʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ, ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʾ ʨʽʜʠʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʪʘ ʛʘʟʦʚʦʾ 

ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʟ ʤʘʩʩʧʝʢʪʨʦʤʝʪʨʠʯʥʠʤ ʽ ʧʦʣʫʤôʷʥʦ-ʽʦʥʽʟʘʮʽʡʥʠʤ ʜʝʪʝʢʪʦʨʘʤʠ. ɼʣʷ 

ʦʧʨʘʮʶʚʘʥʥʷ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʠ ʪʘ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ: Microsoft Office 365, 

PTC MathCAD, Exel, Phyton. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

1. ʊʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʫʤʦʚʠ ʨʝʘʣʽʟʘʮʽʾ  ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ 

ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʝʞʠʤʠ ʩʝʣʝʢʪʠʚʥʦʛʦ ʚʠʜʽʣʝʥʥʷ ʧʝʚʥʠʭ 

ʤʦʣʝʢʫʣʷʨʥʠʭ ʬʨʘʢʮʽʡ ʟ ʢʦʥʜʝʥʩʘʪʫ ʚ ʧʨʦʮʝʩʽ ʩʫʙʣʽʤʘʮʽʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʽʩʥʫʚʘʥʥʷ ʪʘʢʦʛʦ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʨʝʞʠʤʫ.  

2. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʟʥʘʯʝʥʦ ʝʥʝʨʛʽʶ ʘʢʪʠʚʘʮʽʾ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ, ʷʢʘ 

ʣʝʞʠʪʴ ʚ ʤʝʞʘʭ ʚʽʜ 7 ʜʦ 15 ʢɼʞ/ʤʦʣʴ ʪʘ ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʘʣʦʶ ʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ 

ʜʽʘʧʘʟʦʥʽ 15-40ÁC, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʘʣʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʜʠʬʫʟʽʾ ʪʘ ʜʦʟʚʦʣʷʻ ʚʽʜʥʝʩʪʠ 

ʧʨʦʮʝʩ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ ʜʦ ʢʣʘʩʠʯʥʦʛʦ ʽʟʦʙʘʨʥʦ-ʽʟʦʪʝʨʤʽʯʥʦʛʦ 

ʤʘʩʦʦʙʤʽʥʥʦʛʦ ʧʨʦʮʝʩʫ. 

3. ɺʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʘʥʘʣʽʪʠʯʥʫ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʨʽʜʞʝʥʠʤʠ 

ʭʣʘʜʦʥʘʤʠ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʟʤʽʥʥʫ ʚ ʯʘʩʽ ʢʦʥʮʝʥʪʨʘʮʽʶ ʥʘ ʤʽʞʬʘʟʥʽʡ ʧʦʚʝʨʭʥʽ 
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ʝʢʩʪʨʘʛʝʥʪ-ʯʘʩʪʠʥʢʘ, ʜʦʚʽʣʴʥʫ ʛʝʦʤʝʪʨʠʯʥʫ ʬʦʨʤʠ ʯʘʩʪʠʥʢʠ, ʟʘʜʘʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʦʙôʻʤʽʚ ʝʢʩʪʨʘʛʝʥʪ ï ʩʠʨʦʚʠʥʘ ʪʘ ʢʦʥʩʪʘʥʪʫ ʨʦʟʧʦʜʽʣʫ ʬʘʟʦʚʦʾ ʨʽʚʥʦʚʘʛʠ ʩʠʩʪʝʤʠ. 

4. ʇʽʜʪʚʝʨʜʞʝʥʦ ʘʜʝʢʚʘʪʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ, ʷʢʘ ʦʧʠʩʫʻ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʘʥʥʽ ʢʽʥʝʪʠʢʠ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟ ʚʽʜʥʦʩʥʦʶ ʧʦʭʠʙʢʦʶ 1...2%. ɺʧʝʨʰʝ ʦʪʨʠʤʘʥʦ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʘʩʦʦʙʤʽʥʫ ʫ ʩʝʨʝʜʦʚʠʱʽ ʭʣʘʜʦʥʫ R406A ʜʣʷ ʜʦʩʣʽʜʞʝʥʠʭ 

ʨʦʩʣʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.  

5. ɺʧʝʨʰʝ ʘʥʘʣʽʪʠʯʥʦ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʽʩʥʫʚʘʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ 

ʤʘʢʩʠʤʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘ ʚʠʭʦʜʦʤ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʟʘ ʧʝʚʥʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʦʙ'ʻʤʽʚ ʨʦʟʯʠʥʥʠʢ - ʩʠʨʦʚʠʥʘ ʪʘ ʢʽʣʴʢʦʩʪʽ ʮʠʢʣʽʚ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ. 

6. ɺʠʟʥʘʯʝʥʦ ʢʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ ʣʽʧʦʬʽʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟ ʥʘʪʠʚʥʦʶ 

ʩʪʨʫʢʪʫʨʦʶ ʥʘʡʙʽʣʴʰ ʮʽʥʥʠʭ ʙʽʦʤʦʣʝʢʫʣ ʪʘ ʯʠʩʣʦ ʘʨʦʤʘʪʫ ʭʣʘʜʦʥʦʚʠʭ ʝʢʩʪʨʘʢʪʽʚ. 

7. ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʜʠʥʥʘ ʬʨʘʢʮʽʷ ʦʪʨʠʤʘʥʘ ʚ ʧʨʦʮʝʩʽ 

ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʪʦʧʽʥʘʤʙʫʨʫ ʤʽʩʪʠʪʴ ʚʫʛʣʝʚʦʜʥʠʡ ʢʦʤʧʣʝʢʩ ʟ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ 0,124Ñ0,004 ʛ/ʣ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ ʚʠʣʫʯʝʥʥʷ ʽʥʫʣʽʥʫ ʟ 

ʩʠʨʦʚʠʥʠ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

1. ʈʦʟʨʦʙʣʝʥʦ ʘʧʘʨʘʪʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ, ʷʢʘ ʜʦʚʦʜʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʻʜʥʘʥʥʷ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ 

ʪʘ ʭʣʘʜʦʥʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ ʜʣʷ ʙʽʣʴʰ ʧʦʚʥʦʛʦ ʚʠʣʫʯʝʥʥʷ ʛʽʜʨʦʬʽʣʴʥʠʭ ʽ ʣʽʧʦʬʽʣʴʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ. 

2. ɺʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ ʟʨʽʜʞʝʥʠʤʠ 

ʭʣʘʜʦʥʘʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʷʢʦʩʪʽ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ: ʨʦʟʤʽʨ ʯʘʩʪʠʥʦʢ 200...300 ʤʢʤ, ʪʝʤʧʝʨʘʪʫʨʘ 20...40ʦʉ, 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʯʠʥʥʠʢ-ʩʠʨʦʚʠʥʘ 1,5/1...2,8/1, ʪʨʠʚʘʣʽʩʪʴ ʮʠʢʣʫ ʝʢʩʪʨʘʢʮʽʾ 40...60 

ʭʚ, ʯʠʩʣʦ ʮʠʢʣʽʚ 3-4. 

3. ʈʦʟʨʘʭʦʚʘʥʦ  ʪʘ  ʚʧʨʦʚʘʜʞʝʥʦ  ʘʟʦʪʥʠʡ ʫʣʦʚʣʶʚʘʯ ʚ   ʢʦʥʪʫʨʽ  ʨʝʢʫʧʝʨʘʮʽʾ  

ʨʦʟʯʠʥʥʠʢʘ ʜʣʷ ʝʢʩʪʨʘʢʮʽʡʥʦʾ ʫʩʪʘʥʦʚʢʠ ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ 

ʚʠʪʨʘʪʠ ʨʦʟʯʠʥʥʠʢʘ ʚ ʧʨʦʮʝʩʽ ʨʝʢʫʧʝʨʘʮʽʾ ʜʦ 5% ʫ ʢʦʞʥʦʤʫ ʝʢʩʪʨʘʢʮʽʡʥʫ ʮʠʢʣʽ.  
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4. ɼʦʚʝʜʝʥʦ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʥʥʦʚʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʝʢʩʪʨʘʛʫʚʘʥʥʷ 

ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ ʟʘ ʨʘʭʫʥʦʢ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʭʣʘʜʦʥ ʤʽʥʽʤʫʤ ʫ 2 ʨʘʟʠ, 

ʟʨʦʩʪʘʥʥʷ ʧʨʠʙʫʪʢʫ ʚ 1,6ï2,5 ʨʘʟʠ, ʩʢʦʨʦʯʝʥʥʷ ʧʝʨʽʦʜʫ ʦʢʫʧʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡ ʫ 

ʩʝʨʝʜʥʴʦʤʫ ʥʘ 1,5ï2 ʨʦʢʠ. 

5. ɿʜʽʡʩʥʝʥʦ ʚʧʨʦʚʘʜʞʝʥʥʷ  ʨʝʟʫʣʴʪʘʪʽʚ  ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ ʊʆɺ çʄôʷʩʥʠʡ ʎʝʭè, ʊʆɺ çʂʫʣ ʌʝʢʪʦʨʽè ʪʘ ʚ ʥʘʯʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ɼʝʨʞʘʚʥʦʛʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʚ ʧʨʦʚʝʜʝʥʥʽ ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʧʦʰʫʢʫ ʪʘ 

ʘʥʘʣʽʪʠʯʥʽʡ ʦʙʨʦʙʮʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʣʽʪʝʨʘʪʫʨʠ; ʧʣʘʥʫʚʘʥʥʽ ʪʘ ʧʨʦʚʝʜʝʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʜʦʩʣʽʜʥʦʾ ʯʘʩʪʠʥʠ; ʦʙʨʦʙʮʽ ʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ, 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʭ ʪʘ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ; 

ʬʦʨʤʫʣʶʚʘʥʥʽ ʦʩʥʦʚʥʠʭ ʚʠʩʥʦʚʢʽʚ, ʧʦʣʦʞʝʥʴ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ; ʨʦʟʨʦʙʮʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʙʣʦʢ-ʩʭʝʤʠ ʢʦʤʧʣʝʢʩʥʦʾ ʢʨʽʦʧʝʨʝʨʦʙʢʠ 

ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ; ʚʠʙʦʨʽ ʚʽʜʧʦʚʽʜʥʠʭ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʘ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʥʠʟʴʢʦ- ʽ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʣʽʧʽʜʥʠʭ 

ʬʨʘʢʮʽʡ. ʆʙʛʦʚʦʨʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʥʘʧʠʩʘʥʥʷ ʥʘʫʢʦʚʠʭ ʩʪʘʪʝʡ ʽ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʥʘ ʢʦʥʬʝʨʝʥʮʽʷʭ ʧʨʦʚʦʜʠʣʦʩʴ ʩʧʽʣʴʥʦ ʟ 

ʥʘʫʢʦʚʠʤʠ ʢʝʨʽʚʥʠʢʘʤʠ ʜ.ʪ.ʥ, ʧʨʦʬʝʩʦʨʦʤ, ʇʦʪʘʧʦʚʠʤ ɺ.ʆ, ʢ.ʪ.ʥ, ʜʦʮʝʥʪʢʦʁ  

ʇʝʪʨʝʥʢʦ ʆ.ɺ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʴ 

ʥʘ ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʇʝʨʩʧʝʢʪʠʚʥʽ ʥʘʧʨʷʤʢʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʱʦʜʦ ʪʝʭʥʽʯʥʦʛʦ ʪʘ ʪʠʣʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʅʘʮʽʦʥʘʣʴʥʦʾ ʛʚʘʨʜʽʾ ʋʢʨʘʾʥʠè (ʍʘʨʢʽʚ, 

2019), ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʈʦʟʚʠʪʦʢ ʭʘʨʯʦʚʠʭ 

ʚʠʨʦʙʥʠʮʪʚ, ʨʝʩʪʦʨʘʥʥʦʛʦ ʪʘ ʛʦʪʝʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚ ʽ ʪʦʨʛʽʚʣʽ: ʧʨʦʙʣʝʤʠ, 

ʧʝʨʩʧʝʢʪʠʚʠ, ʝʬʝʢʪʠʚʥʽʩʪʴè (ʍʘʨʢʽʚ, 2019), 43-ʾ ʱʦʨʽʯʥʦʾ ʤʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʍʦʣʦʜ ʚ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʽè (ʍʘʨʢʽʚ, 2019), 2ND International 

scientific conference «Chemical technology and engineering» (Lviv, 2019), 7-ʾ 

ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʥʦʚʘʮʽʡʥʽ ʝʥʝʨʛʦʪʝʭʥʦʣʦʛʽʾè 

(ʆʜʝʩʘ, 2019), ɯ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çʅʦʚʽ 

ʪʝʭʥʦʣʦʛʽʾ ʽ ʦʙʣʘʜʥʘʥʥʷ ʭʘʨʯʦʚʠʭ ʪʘ ʧʝʨʝʨʦʙʥʠʭ ʚʠʨʦʙʥʠʮʪʚè (ʇʦʣʪʘʚʘ, 2023), XɯV 
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ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ 

ʭʦʣʦʜʠʣʴʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾè (ʆʜʝʩʘ, 2023), ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ çʉʪʘʥ, ʜʦʩʷʛʥʝʥʥʷ ʽ ʧʝʨʩʧʝʢʪʠʚʠ 

ʭʦʣʦʜʠʣʴʥʦʾ ʪʝʭʥʽʢʠ ʽ ʪʝʭʥʦʣʦʛʽʾè, (ʆʜʝʩʘ, 2023), ʍɯʍ ʄʽʞʥʘʨʦʜʥʦʤʫ ʬʦʨʫʤʽ ʤʦʣʦʜʽ 

çʄʦʣʦʜʴ ʽ ɯʥʜʫʩʪʨʽʷ 4.0 ʚ xxi ʩʪʦʣʽʪʪʽè (ʍʘʨʢʽʚ, 2023), 47-ʾ ʱʦʨʽʯʥʦʾ ʤʽʞʥʘʨʦʜʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʍʦʣʦʜ ʚ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʽè (ʍʘʨʢʽʚ, 2023), ʍʍɯ 

ʄʽʞʥʘʨʦʜʥʦʤʫ ʬʦʨʫʤʽ ʤʦʣʦʜʽ çʄʦʣʦʜʴ ʽ ɯʥʜʫʩʪʨʽʷ 4.0 ʚ xxi ʩʪʦʣʽʪʪʽè (ʍʘʨʢʽʚ, 2025), 

ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʪʘ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ 

ʦʩʚʽʪʠ çʉʪʘʥ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʝʢʦʣʦʛʦ-ʝʥʝʨʛʝʪʠʯʥʽ 

ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʩʪʽè (ʆʜʝʩʘ, 2025), ɺʩʝʫʢʨʘʾʥʩʴʢʦʤʫ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʤʫ 

ʽʥʪʝʨʥʝʪ-ʩʝʤʽʥʘʨʽ çʅʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʽ ʦʙʣʘʜʥʘʥʥʷ ʭʘʨʯʦʚʠʭ ʪʘ ʧʝʨʝʨʦʙʥʠʭ 

ʚʠʨʦʙʥʠʮʪʚè (ʇʦʣʪʘʚʘ, 2025). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 21 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʟ ʷʢʠʭ 

7 ʩʪʘʪʝʡ ʫ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ, 4 ʟ ʥʠʭ ï ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ, ʟ ʢ̫ʠʭ 

3, ʢ̫̔ ʥ̔ʜʝʢʩʫʁ ʪɹʩ̫ ʤʽʞʥʘʨʦʜʥʠʤʠ ʥʘʫʢʦʤʝʪʨʠʯʥʠʤʠ ʙʘʟʘʤʠ ʜʘʥʠʭ, 3 ï ʚ ʽʥʦʟʝʤʥʠʭ, 

14 ʧʫʙʣʽʢʘʮʽʡ ï ʫ ʤʘʪʝʨʽʘʣʘʭ ʽ ʪʝʟʘʭ ʢʦʥʬʝʨʝʥʮʽʡ; 1 ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ 

ʤʦʜʝʣʴ. 

ʉʪʨʫʢʪʫʨʘ ʡ ʦʙʩʷʛ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, ʧôʷʪʠ 

ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʽʟ 326 ʥʘʡʤʝʥʫʚʘʥʴ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

292 ʟʘʨʫʙʽʞʥʠʭ, ʽ 2 ʜʦʜʘʪʢʽʚ. ɼʠʩʝʨʪʘʮʽʷ ʚʠʢʣʘʜʝʥʘ ʥʘ 244 ʩʪʦʨʽʥʢʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ 

ʪʝʢʩʪʫ (ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ï 158 ʩʪʦʨʽʥʦʢ), ʤʽʩʪʠʪʴ 45 ʪʘʙʣʠʮʴ ʪʘ 43 ʨʠʩʫʥʢʽʚ. 
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ʈʆɿɼɯʃ 1 

ɸʅɸʃɯʊʀʏʅʀʁ ʆɻʃʗɼ ʊɽʍʅʆʃʆɻɯʁ ʊɸ ʊɽʍʅɯʂʀ ʆʊʈʀʄɸʅʅʗ 

ɽʂʉʊʈɸʂʊɯɺ ɿ ʈʆʉʃʀʅʅʆɰ ʉʀʈʆɺʀʅʀ ɺ ʍɸʈʏʆɺɯʁ ʇʈʆʄʀʉʃʆɺʆʉʊɯ 

 

1.1. ʊʨʘʜʠʮʽʡʥʽ ʪʘ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʝʢʩʪʨʘʢʮʽʾ ʨʦʩʣʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

 

ʆʣʽʾ ʟ ʧʨʷʥʦ-ʘʨʦʤʘʪʠʯʥʠʭ ʨʦʩʣʠʥ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʣʫʯʝʥʽ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʝʢʩʪʨʘʢʮʽʾ ʪʘʢʠʤʠ, ʷʢ ʛʽʜʨʦʜʠʩʪʠʣʷʮʽʷ, ʧʘʨʦʚʘ ʜʠʩʪʠʣʷʮʽʷ, ʭʦʣʦʜʥʝ ʽ ʛʘʨʷʯʝ 

ʧʨʝʩʫʚʘʥʥʷ, ʝʢʩʪʨʘʢʮʽʷ ʦʨʛʘʥʽʯʥʠʤʠ ʨʦʟʯʠʥʥʠʢʘʤʠ, ʤʘʮʝʨʘʮʽʷ, ʧʝʨʢʦʣʷʮʽʷ ʽ ʚʽʜʚʘʨ, ʪʘ 

ʧʝʨʝʜʦʚʠʤʠ ï ʥʘʜʢʨʠʪʠʯʥʘ ʬʣʶʾʜʥʘ ʝʢʩʪʨʘʢʮʽʷ, ʤʽʢʨʦʭʚʠʣʴʦʚʘ ʝʢʩʪʨʘʢʮʽʷ, 

ʫʣʴʪʨʘʟʚʫʢʦʚʘ ʝʢʩʪʨʘʢʮʽʷ, ʝʢʩʪʨʘʢʮʽʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʤʧʫʣʴʩʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʧʦʣʷ, ʝʢʩʪʨʘʢʮʽʷ ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ ʪʘ ʝʢʩʪʨʘʢʮʽʷ ʭʦʣʦʜʥʦʶ ʧʣʘʟʤʦʶ. ɯʩʥʫʶʪʴ ʪʘʢʦʞ 

ʢʦʤʙʽʥʦʚʘʥʽ ʤʝʪʦʜʠ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟ'ʻʜʥʫʶʯʠ ʜʚʘ ʪʨʘʜʠʮʽʡʥʠʭ ʘʙʦ ʧʝʨʝʜʦʚʠʭ ʤʝʪʦʜʫ 

(ʤʽʢʨʦʭʚʠʣʴʦʚʘ ʧʘʨʦ- ʘʙʦ ʛʽʜʨʦʜʠʩʪʠʣʷʮʽʷ, ʉʆ2-ʫʣʴʪʨʘʟʚʫʢʦʚʘ ʝʢʩʪʨʘʢʮʽʷ, 

ʫʣʴʪʨʘʟʚʫʢʦʚʘ ʤʽʢʨʦʭʚʠʣʴʦʚʘ ʝʢʩʪʨʘʢʮʽʷ, ʧʘʨʦʜʠʩʪʠʣʷʮʽʷ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʝʢʩʪʨʘʢʮʽʻʶ 

ʨʦʟʯʠʥʥʠʢʦʤ ʽ ʪ.ʜ.). 

1.1.1 ɺʽʜʞʠʤʘʥʥʷ (ʛʘʨʷʯʝ ʘʙʦ ʭʦʣʦʜʥʝ). ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʯʘʩ ʮʝ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʡ ʤʝʪʦʜ ʚʠʜʽʣʝʥʥʷ ʣʽʧʽʜʥʠʭ ʬʨʘʢʮʽʡ ʟ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ. ɺ ʤʝʪʦʜʽ 

ʭʦʣʦʜʥʦʛʦ ʚʽʜʞʠʤʫ ʦʣʽʷ ʚʽʜʞʠʤʘʻʪʴʩʷ ʝʢʩʧʝʣʝʨʦʤ ʟʘ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽ ʪʠʩʢʫ. 

ʆʩʢʽʣʴʢʠ ʮʝʡ ʤʝʪʦʜ ʝʢʩʪʨʘʢʮʽʾ ʦʩʥʦʚʘʥʠʡ ʥʘ ʤʝʭʘʥʽʯʥʽʡ ʜʽʾ, ʟʦʚʥʽʰʥʷ ʭʽʤʽʯʥʘ ʜʽʷ 

ʚʽʜʩʫʪʥʷ, ʦʪʞʝ, ʦʪʨʠʤʘʥʝ ʤʘʩʣʦ ʻ 100% ʯʠʩʪʠʤ, ʷʢʝ ʟʙʝʨʽʛʘʻ ʚʩʽ ʩʚʦʾ ʧʝʨʚʠʥʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ʄʝʪʦʜ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʡ, ʥʝ ʤʽʩʪʠʪʴ ʨʦʟʯʠʥʥʠʢʽʚ, ʙʘʛʘʪʦ ʯʫʪʣʠʚʠʭ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʠ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʥʝ ʚʪʨʘʯʘʶʪʴʩʷ. ʊʘʢʦʞ ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ 

ʭʦʣʦʜʥʝ ʧʨʝʩʫʚʘʥʥʷ ʩʧʨʠʷʻ ʧʦʣʽʬʝʥʦʣʴʥʽʡ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽʡ ʘʢʪʠʚʥʦʩʪʽ [27, 28, 30]. 

ʇʨʦʮʝʩ ʚʽʜʞʠʤʫ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʝʬʽʨʥʠʭ ʦʣʽʡ ʟ ʨʦʩʣʠʥ, 

ʢʚʽʪʽʚ, ʥʘʩʽʥʥʷ ʪʘ ʮʠʪʨʫʩʦʚʠʭ ʦʣʽʡ, ʪʘʢʠʭ ʷʢ ʣʠʤʦʥ ʪʘ ʤʘʥʜʘʨʠʥ [25]. ʋ ʮʴʦʤʫ ʧʨʦʮʝʩʽ 

ʦʯʠʱʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʰʘʨʫ ʨʦʩʣʠʥ, ʱʦ ʤʽʩʪʷʪʴ 

ʦʣʽʶ. ʇʦʪʽʤ ʚʩʷ ʨʦʩʣʠʥʘ ʧʦʜʨʽʙʥʶʻʪʴʩʷ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʨʝʯʦʚʠʥʠ ʟ ʤ'ʷʢʦʪʽ ʪʘ ʝʬʽʨʥʦʾ 

ʦʣʽʾ ʟ ʙʫʣʴʙʘʰʦʢ. ʇʦ ʟʘʢʽʥʯʝʥʥʶ ʧʨʦʮʝʩʫ ʚʠʣʫʯʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʦʯʠʱʝʥʥʷ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ, ʜʝ ʝʬʽʨʥʘ ʦʣʽʷ ʧʽʜʥʽʤʘʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʶ ʨʝʯʦʚʠʥʠ ʽ 



29 
 

ʚʽʜʦʢʨʝʤʣʶʻʪʴʩʷ ʚʽʜ ʥʴʦʛʦ [26]. ʆʣʽʷ, ʦʪʨʠʤʘʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʤʽʩʪʠʪʴ ʙʽʣʴʰʝ 

ʬʨʫʢʪʦʚʦʛʦ ʘʨʦʤʘʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʥʽʞ ʦʣʽʷ, ʦʪʨʠʤʘʥʘ ʙʫʜʴ-ʷʢʠʤ ʽʥʰʠʤ ʩʧʦʩʦʙʦʤ. 

ɸʣʝ ʦʣʽʾ, ʚʠʣʫʯʝʥʽ ʚ ʧʨʦʮʝʩʽ ʭʦʣʦʜʥʦʛʦ ʧʨʝʩʫʚʘʥʥʷ ʤʘʶʪʴ ʢʦʨʦʪʢʠʡ ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ. 

ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʬʦʨʤ ʧʨʝʩʽʚ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʝʢʩʪʨʘʢʮʽʾ ʟʘ ʦʜʠʥ 

ʮʠʢʣ, ʚʠʜʽʣʷʶʯʠ ʣʠʰʝ 20% ʚʤʽʩʪʫ ʦʣʽʾ ʥʘ ʚʠʭʦʜʽ, ʜʨʫʛʠʡ ʮʠʢʣ ʩʪʘʥʦʚʠʪʴ 5ï7% ʦʣʽʾ, 

ʱʦ ʟʘʣʠʰʠʪʴʩʷ ʚ ʢʽʥʮʝʚʦʤʫ ʰʨʦʪʽ [29]. ʍʦʯʘ ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʻ ʚʠʩʦʢʦʶ, ʚʠʭʽʜ 

ʤʝʭʘʥʽʯʥʦʛʦ ʧʨʝʩʫʚʘʥʥʷ ʟʘʟʚʠʯʘʡ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʡ. ʍʘʨʘʢʪʝʨʥʦ, ʱʦ ʥʘʚʽʪʴ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʭʦʣʦʜʥʦʛʦ ʚʽʜʞʠʤʘʥʥʷ ʚʠʭʽʜʥʘ ʩʠʨʦʚʠʥʘ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʧʽʜʜʘʻʪʴʩʷ ʤʝʭʘʥʽʯʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ. ʊʘʢʝ ʟʘʙʨʫʜʥʝʥʥʷ, ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʦʛʦ 

ʦʯʠʱʝʥʥʷ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʦʪʨʠʤʫʚʘʥʠʭ ʦʣʽʡ. ʆʢʨʽʤ ʪʦʛʦ ʘʥʘʣʽʟ ʩʢʣʘʜʫ ʦʣʽʾ 

ʧʦʢʘʟʫʻ, ʱʦ ʮʽʣʠʡ ʨʷʜ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʣʽʧʽʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʥʝ ʚʜʘʻʪʴʩʷ ʚʠʪʷʛʪʠ 

ʽʟ ʩʠʨʦʚʠʥʠ ʜʘʥʠʤ ʤʝʪʦʜʦʤ. ɼʦ ʷʚʥʠʭ ʥʝʜʦʣʽʢʽʚ ʭʦʣʦʜʥʦʛʦ ʧʨʝʩʫʚʘʥʥʷ ʚʽʜʥʦʩʷʪʴ 

ʢʦʨʦʪʢʠʡ ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʜʦ 6 ʤʽʩʷʮʽʚ; ʚʠʭʽʜ ʦʣʽʾ ʤʝʥʰʝ, ʘ ʧʨʦʮʝʩ ʝʢʩʪʨʘʢʮʽʾ 

ʚʠʤʘʛʘʻ ʙʽʣʴʰʝ ʯʘʩʫ; ʤʽʩʪʠʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʽʚ, ʷʢʽ ʨʦʟʢʣʘʜʘʶʪʴʩʷ 

ʧʽʜ ʜʽʻʶ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʨʦʙʠʪʴ ʾʾ ʥʝʧʨʠʜʘʪʥʦʶ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶ 

[31, 33, 34]. 

ʇʨʦʪʝ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʣʽʧʽʜʥʠʭ ʬʨʘʢʮʽʡ ʫ ʚʠʭʽʜʥʽʡ 

ʩʠʨʦʚʠʥʽ ʥʝ ʧʝʨʝʚʠʱʫʻ 10% (ʚʘʛʦʚʠʭ), ʜʣʷ ʾʭ ʚʠʜʽʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʩʪʫʧʥʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ. 

1.1.2 ʇʘʨʦʚʘ ʜʠʩʪʠʣʷʮʽʷ. ʎʝ ʧʨʦʩʪʠʡ, ʜʝʰʝʚʠʡ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʡ ʤʝʪʦʜ, ʱʦ 

ʨʦʙʠʪʴ ʡʦʛʦ ʽʜʝʘʣʴʥʠʤ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʣʽʡ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʩʰʪʘʙʘʭ. ʏʝʨʝʟ ʥʠʟʴʢʫ 

ʧʦʯʘʪʢʦʚʫ ʚʘʨʪʽʩʪʴ ʪʘ ʧʦʪʦʯʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ, ʘ ʪʘʢʦʞ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʡ 

ʧʽʜʭʽʜ, ʧʘʨʦʚʘ ʜʠʩʪʠʣʷʮʽʷ ʻ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʝʢʩʪʨʘʢʮʽʾ [8]. 

ɼʘʥʠʡ ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʚ ʦʙʨʦʙʮʽ ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʧʝʨʝʛʨʽʪʦʶ ʧʘʨʦʶ ʟ ʥʘʩʪʫʧʥʦʶ 

ʢʦʥʜʝʥʩʘʮʽʻʶ ʧʘʨʦʚʠʭ ʧʦʪʦʢʽʚ ʽ ʚʠʜʽʣʝʥʥʷʤ ʦʣʽʾ ʽʟ ʚʦʜʥʦʾ ʬʨʘʢʮʽʾ. ɿʜʝʙʽʣʴʰʦʛʦ ʚʽʥ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʝʬʽʨʥʠʭ ʦʣʽʡ ʽʟ ʨʽʟʥʠʭ ʨʦʩʣʠʥʥʠʭ ʜʞʝʨʝʣ 

ʯʝʨʝʟ ʧʨʦʙʣʝʤʠ ʟ ʝʢʦʥʦʤʽʯʥʦʶ ʜʦʮʽʣʴʥʽʩʪʶ. ʆʜʥʘʢ ʚʽʥ ʤʘʻ ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ 

ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʫ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʯʫʪʣʠʚʠʭ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʘʢʪʠʚʥʠʭ 

ʽʥʛʨʝʜʽʻʥʪʽʚ. ʇʘʨʦʚʘ ʜʠʩʪʠʣʷʮʽʷ ʧʦʪʨʝʙʫʻ ʨʝʪʝʣʴʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ.  
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ʇʦʧʫʣʷʨʥʽʩʪʴ ʤʝʪʦʜʫ ʧʘʨʦʚʦʾ ʜʠʩʪʠʣʷʮʽʾ ʩʚʽʜʯʠʪʴ ʧʨʦ ʡʦʛʦ ʟʘʩʪʦʩʦʚʥʽʩʪʴ ʜʦ 

ʜʠʩʪʠʣʷʮʽʾ ʧʦʣʷʨʥʠʭ, ʢʠʩʣʦʪʥʠʭ ʽ ʦʩʥʦʚʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ [12]. ʆʜʥʘʢ ʧʦʣʷʨʥʽ 

ʩʧʦʣʫʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʪʨʘʯʝʥʽ ʫ ʚʦʜʥʦʤʫ ʜʠʩʪʠʣʷʪʽ ʪʘ ʫ ʚʦʜʽ ʚ ʜʠʩʪʠʣʷʪʦʨʽ, ʱʦ ʤʦʞʝ 

ʚʠʤʘʛʘʪʠ ʚʽʜʥʦʚʣʝʥʥʷ ʰʣʷʭʦʤ ʧʦʚʪʦʨʥʦʾ ʜʠʩʪʠʣʷʮʽʾ ʚʦʜʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʭʦʙʘʮʽʾ, ʟ 

ʚʘʨʪʽʩʪʶ ʜʦʜʘʪʢʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʥʝʩʝʣʝʢʪʠʚʥʘ ʧʨʠʨʦʜʘ 

ʜʠʩʪʠʣʷʮʽʾ ʟ ʚʦʜʷʥʦʶ ʧʘʨʦʶ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʙʘʞʘʥʠʭ ʝʢʩʪʨʘʢʮʽʡ ʽ ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʛʽʜʨʦʣʽʟʫ ʘʢʪʠʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨ  

[13, 14]. ʂʨʽʤ ʪʦʛʦ, ʚʠʣʫʯʝʥʥʷ ʝʬʽʨʥʦʾ ʦʣʽʾ ʟ ʨʦʩʣʠʥʥʦʛʦ ʜʞʝʨʝʣʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʝʪʦʜʽʚ ʧʘʨʦʚʦʾ ʘʙʦ ʛʽʜʨʦʜʠʩʪʠʣʷʮʽʾ ʻ ʧʨʦʮʝʩʦʤ, ʱʦ ʚʠʤʘʛʘʻ ʙʘʛʘʪʦ ʯʘʩʫ ʪʘ ʝʥʝʨʛʽʾ [9].  

ɼʦ ʦʩʥʦʚʥʠʭ ʥʝʜʦʣʽʢʽʚ ʧʘʨʦʚʦʾ ʜʠʩʪʠʣʷʮʽʾ ʚʽʜʥʦʩʷʪʴ ʤʘʣʠʡ ʚʠʭʽʜ ʢʽʥʮʝʚʦʛʦ 

ʧʨʦʜʫʢʪʫ ʪʘʡ ʡʦʛʦ ʥʠʟʴʢʘ ʷʢʽʩʪʴ, ʷʢ ʟʘ ʨʘʭʫʥʦʢ ʚʧʣʠʚʫ ʥʘ ʩʠʨʦʚʠʥʫ ʜʽʾ ʚʠʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʚ ʜʽʘʧʘʟʦʥʽ 100é150Áʉ, ʪʘʢ ʽ ʚʝʣʴʤʠ ʙʽʜʥʦʛʦ ʩʧʝʢʪʨʫ ʘʨʦʤʘʪʠʯʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ. ʅʠʞʯʠʡ ʚʠʭʽʜ ʝʬʽʨʥʦʾ ʦʣʽʾ ʧʦ ʩʫʪʽ ʧʦʷʩʥʶʻ ʚʠʩʦʢʫ ʮʽʥʫ ʝʬʽʨʥʠʭ ʦʣʽʡ. 

ɼʝʷʢʽ ʟ'ʻʜʥʘʥʥʷ ʜʫʞʝ ʯʫʪʣʠʚʽ ʜʦ ʚʠʩʦʢʦʾ  ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʤʦʞʫʪʴ ʪʝʨʤʽʯʥʦ ʜʝʛʨʘʜʫʚʘʪʠ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʯʠʩʪʦʪʠ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. ɯ ʥʘʚʧʘʢʠ, ʥʠʞʯʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʙʽʣʴʰ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʜʠʩʪʠʣʷʮʽʾ, ʟʙʽʣʴʰʫʶʯʠ ʚʠʪʨʘʪʠ 

ʝʥʝʨʛʽʾ, ʧʦʚ'ʷʟʘʥʽ ʟ ʧʽʜʪʨʠʤʢʦʶ ʪʠʩʢʫ ʧʘʨʠ ʚ ʜʠʩʪʠʣʷʪʦʨʽ. ɯʩʪʦʪʥʠʤ ʥʝʜʦʣʽʢʦʤ ʤʝʪʦʜʫ 

ʧʘʨʦʚʦʾ ʜʠʩʪʠʣʷʮʽʾ ʻ ʡʦʛʦ ʥʝʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʚʠʣʫʯʝʥʥʽ ʦʣʽʡ ʟ ʥʽʞʥʠʭ ʢʚʽʪʽʚ ʘʙʦ 

ʯʫʪʣʠʚʠʭ ʜʦ ʪʝʧʣʘ ʨʦʩʣʠʥ. ɺ ʮʠʭ ʚʠʧʘʜʢʘʭ ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʨʫʡʥʫʚʘʥʥʷ ʘʨʦʤʘʪʠʯʥʠʭ ʩʧʦʣʫʢ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʟʤʽʥʠ ʘʨʦʤʘʪʫ ʦʣʽʡ ʘʙʦ ʟʥʠʞʝʥʥʷ ʾʭ 

ʭʘʨʯʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ [10, 11].  ʅʝʜʦʣʽʢʠ  ʪʘʢʦʞ ʚʢʣʶʯʘʶʪʴ ʜʦʩʠʪʴ ʪʨʠʚʘʣʠʡ ʯʘʩ 

ʝʢʩʪʨʘʢʮʽʾ (1ï5 ʛʦʜʠʥ) ʽ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ, ʪʘʢ ʷʢ ʨʽʟʥʠʤ ʨʦʩʣʠʥʘʤ 

ʧʦʪʨʽʙʥʽ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʯʘʩʫ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʝʬʽʨʥʽ ʦʣʽʾ ʜʦʩʷʛʣʠ ʙʘʞʘʥʦʾ ʷʢʦʩʪʽ ʘʙʦ 

ʢʽʣʴʢʦʩʪʽ ʚʠʭʽʜʥʦʛʦ ʝʢʩʪʨʘʢʪʫ [15]. 

1.1.3 ɻʽʜʨʦʜʠʩʪʠʣʷʮʽʷ ï ʥʘʡʩʪʘʨʽʰʠʡ ʽ ʥʘʡʧʨʦʩʪʽʰʠʡ ʤʝʪʦʜ ʝʢʩʪʨʘʢʮʽʾ ʦʣʽʡ, 

ʚʽʜʢʨʠʪʠʡ ɸʚʽʮʝʥʥʦʶ. ʇʨʦʮʝʩ ʝʢʩʪʨʘʢʮʽʾ ʝʬʽʨʥʠʭ ʦʣʽʡ ʤʝʪʦʜʦʤ ʛʽʜʨʦʜʠʩʪʠʣʷʮʽʾ 

ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʟʘʥʫʨʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʦʜʫ ʚʩʝʨʝʜʠʥʽ 

ʩʫʜʠʥʠ, ʘ ʧʦʪʽʤ ʢʠʧ'ʷʪʽʥʥʷ ʚʩʽʻʾ ʩʫʤʽʰʽ. ʇʨʠʩʪʨʦʾ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʞʝʨʝʣʘ ʥʘʛʨʽʚʫ, 

ʩʫʜʠʥʠ, ʢʦʥʜʝʥʩʘʪʦʨʘ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʠ ʚ ʨʽʜʠʥʫ ʪʘ ʜʝʢʘʥʪʝʨʘ ʜʣʷ ʟʙʦʨʫ 

ʢʦʥʜʝʥʩʘʪʫ ʪʘ ʧʦʜʽʣʫ ʝʬʽʨʥʠʭ ʦʣʽʡ ʟ ʚʦʜʦʶ [16]. ʋ ʮʴʦʤʫ ʤʝʪʦʜʽ ʤʘʪʝʨʽʘʣ ʧʦʚʥʽʩʪʶ 



31 
 

ʟʘʥʫʨʶʻʪʴʩʷ ʫ ʚʦʜʫ, ʷʢʘ ʢʠʧôʷʪʠʪʴʩʷ ʰʣʷʭʦʤ ʥʘʛʨʽʚʘʥʥʷ, ʟʘʢʨʠʪʦʶ ʧʘʨʦʚʦʶ ʩʦʨʦʯʢʦʶ 

ʘʙʦ ʟʤʽʡʦʚʠʢʦʤ. ʇʘʨʠ, ʱʦ ʤʽʩʪʷʪʴ ʝʬʽʨʥʽ ʦʣʽʾ, ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʭʦʣʦʜʦʘʛʝʥʪ, ʘ ʧʦʪʽʤ 

ʢʦʥʜʝʥʩʫʶʪʴʩʷ, ʧʽʟʥʽʰʝ ʚʽʜʥʦʚʣʶʶʯʠʩʴ ʫ ʩʦʩʫʜʽ ʜʣʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʚʦʜʠ ʚʽʜ 

ʜʠʩʪʠʣʷʪʫ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʛʽʜʨʦʣʘʪ ʟ ʝʬʽʨʥʦʶ ʦʣʽʻʶ [18]. ʅʝʧʨʷʤʝ ʦʭʦʣʦʜʞʝʥʥʷ ʚʦʜʦʶ 

ʢʦʥʜʝʥʩʫʻ ʧʘʨʦʚʫ ʩʫʤʽʰ ʚʦʜʠ ʪʘ ʦʣʽʾ. 

ɻʽʜʨʦʜʠʩʪʠʣʷʮʽʷ ʚʚʘʞʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤ ʤʝʪʦʜʦʤ 

ʚʠʣʫʯʝʥʥʷ ʝʬʽʨʥʠʭ ʦʣʽʡ ʽʟ ʨʦʩʣʠʥ, ʷʢʘ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʭʘʨʯʦʚʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʘ pH ʩʝʨʝʜʦʚʠʱʘ ʫ ʧʨʦʮʝʩʽ ʜʠʩʪʠʣʷʮʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʪʝʥʮʽʡʥʠʭ ʟʤʽʥ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʙʽʦʤʦʣʝʢʫʣ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʛʽʜʨʦʣʽʟʫ ʘʙʦ ʩʦʣʶʙʽʣʽʟʘʮʽʾ ʯʫʪʣʠʚʠʭ ʤʦʣʝʢʫʣ [19, 20]. ʎʝʡ ʧʨʦʮʝʩ 

ʝʢʩʪʨʘʢʮʽʾ ʻ ʫʥʽʢʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ ʝʢʩʪʨʘʢʮʽʾ ʨʦʩʣʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʘʢʠʭ ʷʢ ʜʝʨʝʚʠʥʘ 

ʘʙʦ ʢʚʽʪʠ, ʽ ʟʘʟʚʠʯʘʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʝʢʩʪʨʘʢʮʽʡ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʥʘʪʫʨʘʣʴʥʦʛʦ 

ʛʽʜʨʦʬʦʙʥʦʛʦ ʨʦʩʣʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʚʠʩʦʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʢʠʧʽʥʥʷ. ʆʩʢʽʣʴʢʠ ʦʣʽʾ 

ʦʪʦʯʝʥʽ ʚʦʜʦʶ, ʮʝʡ ʧʨʦʮʝʩ ʜʦʟʚʦʣʷʻ ʝʢʩʪʨʘʛʫʚʘʪʠ ʝʬʽʨʥʽ ʦʣʽʾ ʧʨʠ ʢʦʥʪʨʦʣʴʦʚʘʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ ʙʝʟ ʧʝʨʝʛʨʽʚʫ. ʇʨʠʥʮʠʧ ʝʢʩʪʨʘʢʮʽʾ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʽʟʦʪʨʦʧʥʽʡ ʜʠʩʪʠʣʷʮʽʾ. 

ɺʦʜʘ ʘʙʦ ʽʥʰʽ ʨʦʟʯʠʥʥʠʢʠ, ʷʢ ʽ ʤʦʣʝʢʫʣʠ ʦʣʽʾ ʝʢʩʪʨʘʛʫʶʪʴʩʷ ʧʽʜ ʘʪʤʦʩʬʝʨʥʠʤ ʪʠʩʢʦʤ 

ʚ ʧʨʦʮʝʩʽ ʥʘʛʨʽʚʘʥʥʷ. ɿʜʘʪʥʽʩʪʴ ʽʟʦʣʶʚʘʪʠ ʨʦʩʣʠʥʥʽ ʢʦʤʧʦʥʝʥʪʠ ʥʠʞʯʝ 100Á C ʻ 

ʦʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʝʢʩʪʨʘʢʮʽʾ [17]. 

ɺʝʣʠʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʢʦʤʧʝʥʩʫʚʘʪʠ ʥʠʟʴʢʠʡ ʚʠʭʽʜ, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʛʽʜʨʦʜʠʩʪʠʣʷʮʽʻʶ ʽ ʜʦʨʽʚʥʶʻ ʚʽʜ 0,015 ʜʦ 2% ʝʢʩʪʨʘʢʪʫ ʟʽ ʩʚʽʞʠʭ 

ʘʨʦʤʘʪʠʯʥʠʭ ʨʦʩʣʠʥ [21]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ, ʮʝʡ ʤʝʪʦʜ ʝʢʩʪʨʘʢʮʽʾ 

ʧʦʪʨʝʙʫʻ ʙʽʣʴʰʝ ʯʘʩʫ ʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʜʝʛʨʘʜʘʮʽʾ ʙʽʣʴʰ ʪʝʨʤʦʣʘʙʽʣʴʥʠʭ ʤʦʣʝʢʫʣ 

ʽ ʟʘʙʨʫʜʥʝʥʥʷ ʟʘʣʠʰʢʘʤʠ ʨʦʩʣʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [22]. ʆʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʥʝʜʦʣʽʢʽʚ 

ʛʽʜʨʦʜʠʩʪʠʣʷʮʽʾ ʻ ʚʠʤʦʛʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʫ, ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʠʭ 

CO2 ʚʠʢʠʜʽʚ [23]. ʄʝʪʦʜ ʤʘʻ ʪʨʠʚʘʣʠʡ ʯʘʩ ʛʽʜʨʦʜʠʩʪʠʣʷʮʽʾ ʪʘ ʥʠʟʴʢʠʡ ʚʠʭʽʜ 

ʝʢʩʪʨʘʢʪʽʚ, ʱʦ ʚʠʤʘʛʘʻ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʩʚʽʞʦʛʦ ʨʦʩʣʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [24]. 

ʆʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʛʽʜʨʦʜʠʩʪʠʣʷʮʽʾ ʻ ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʦʚʥʦʾ ʝʢʩʪʨʘʢʮʽʾ. ʂʨʽʤ 

ʪʦʛʦ, ʪʨʠʚʘʣʘ ʜʽʷ ʛʘʨʷʯʦʾ ʚʦʜʠ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʛʽʜʨʦʣʽʟ ʜʝʷʢʠʭ ʩʢʣʘʜʦʚʠʭ ʝʬʽʨʥʦʾ 

ʦʣʽʾ, ʥʘʧʨʠʢʣʘʜ ʝʬʽʨʽʚ, ʘ ʯʫʪʣʠʚʽ ʨʝʯʦʚʠʥʠ, ʪʘʢʽ ʷʢ ʘʣʴʜʝʛʽʜʠ, ʩʭʠʣʴʥʽ ʜʦ 

ʧʦʣʽʤʝʨʠʟʘʮʽʾ. ʂʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʷʚʣʷʻʪʴʩʷ ʩʢʣʘʜʥʠʤ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 
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ʟʤʽʥʥʦʾ ʰʚʠʜʢʦʩʪʽ ʜʠʩʪʠʣʷʮʽʾ. ɼʣʷ ʜʠʩʪʠʣʷʮʽʾ ʚʦʜʠ ʧʦʪʨʽʙʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʜʠʩʪʠʣʷʪʦʨʽʚ, ʙʽʣʴʰʝ ʤʽʩʮʷ ʪʘ ʧʘʣʠʚʘ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʪʨʘʢʮʽʾ. ɺʠʩʦʢʦʢʠʧʣʷʯʽ ʪʘ 

ʨʦʟʯʠʥʥʽ ʫ ʚʦʜʽ ʢʦʤʧʦʥʝʥʪʠ ʦʣʽʾ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʚʠʧʘʨʫʚʘʥʽ ʘʙʦ ʧʦʪʨʝʙʫʶʪʴ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʨʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʮʝʩ ʩʪʘʻ ʥʝʝʢʦʥʦʤʽʯʥʠʤ. ɿ ʮʠʭ ʧʨʠʯʠʥ 

ʜʠʩʪʠʣʷʮʽʷ ʚʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʠʰʝ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʨʦʩʣʠʥʥʠʡ ʤʘʪʝʨʽʘʣ ʟʘ 

ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʝ ʤʦʞʝ ʙʫʪʠ ʝʢʩʪʨʘʛʦʚʘʥʠʡ ʧʘʨʘʜʠʩʮʠʣʷʮʽʻʶ [35]. 

1.1.4 ɽʢʩʪʨʘʢʮʽʷ ʦʣʽʡ ʦʨʛʘʥʽʯʥʠʤʠ ʨʦʟʯʠʥʥʠʢʘʤʠ. ɽʢʩʪʨʘʢʮʽʷ ʦʣʽʡ 

ʦʨʛʘʥʽʯʥʠʤʠ ʨʦʟʯʠʥʥʠʢʘʤʠ ʥʘ ʟʨʘʟʦʢ ʛʝʢʩʘʥʫ, ʧʝʪʨʦʣʝʡʥʦʛʦ ʝʬʽʨʫ, ʩʧʠʨʪʫ, ʘʮʝʪʦʥʫ, 

ʧʝʨʭʣʦʨʝʪʠʣʝʥʫ, ʜʠʭʣʦʨʤʝʪʘʥʫ ʪʘ ʽʥ. 

ʊʠʧʦʚʘ ʧʨʦʮʝʜʫʨʘ ʝʢʩʪʨʘʢʮʽʾ ʨʦʟʯʠʥʥʠʢʦʤ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʘ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ: ʟʘʤʦʨʦʞʝʥʠʡ ʟʨʘʟʦʢ ʧʦʜʨʽʙʥʶʻʪʴʩʷ. ʆʪʨʠʤʘʥʠʡ ʧʦʨʦʰʦʢ ʟʤʽʰʫʻʪʴʩʷ ʟ 

ʙʝʟʚʦʜʥʠʤ ʩʫʣʴʬʘʪʦʤ ʥʘʪʨʽʶ, ʧʦʪʽʤ ʩʫʩʧʝʥʜʫʻʪʴʩʷ ʚ ʨʦʟʯʠʥʥʠʢʫ, ʽ ʧʝʨʝʤʽʰʫʻʪʴʩʷ ʧʨʠ 

ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʛʦʜʠʥ. ɽʢʩʪʨʘʢʪ ʚʽʜʬʽʣʴʪʨʦʚʫʻʪʴʩʷ, ʘ 

ʥʝʨʦʟʯʠʥʥʘ ʯʘʩʪʠʥʘ ʟʥʦʚʫ ʧʽʜʜʘʻʪʴʩʷ ʝʢʩʪʨʘʢʮʽʾ ʨʦʟʯʠʥʥʠʢʦʤ, ʧʦʢʠ ʝʢʩʪʨʘʢʮʽʷ ʥʝ 

ʚʚʘʞʘʪʠʤʝʪʴʩʷ ʟʘʚʝʨʰʝʥʦʶ. ʅʘʨʝʰʪʽ, ʨʽʟʥʽ ʯʘʩʪʠʥʠ ʝʢʩʪʨʘʢʪʽʚ ʦʙ'ʻʜʥʫʶʪʴʩʷ, ʽ 

ʢʽʥʮʝʚʠʡ ʨʦʟʯʠʥ ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ ʰʣʷʭʦʤ ʚʠʧʘʨʶʚʘʥʥʷ ʽ ʧʽʜʜʘʻʪʴʩʷ ʚʘʢʫʫʤʥʽʡ 

ʧʝʨʝʛʦʥʮʽ [36]. ɺ ʧʨʦʮʝʩʽ ʝʢʩʪʨʘʢʮʽʾ ʨʦʟʯʠʥʥʠʢʦʤ ʦʨʛʘʥʽʯʥʽ ʨʦʟʯʠʥʥʠʢʠ ʨʦʟʨʠʚʘʶʪʴ 

ʩʪʽʥʢʠ ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥ ʘʙʦ ʧʦʨʫʰʫʶʪʴ ʩʠʣʫ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʣʽʧʽʜʘʤʠ ʪʘ ʪʢʘʥʠʥʥʦʶ 

ʤʘʪʨʠʮʝʶ, ʪʘʢʠʤ ʯʠʥʦʤ ʚʠʪʷʛʫʶʯʠ ʦʣʽʶ[37]. 

ʄʝʪʦʜʠ ʝʢʩʪʨʘʢʮʽʾ ʨʦʟʯʠʥʥʠʢʦʤ ʜʣʷ ʩʤʘʢʦʚʠʭ ʩʧʦʣʫʢ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʪʠʧʫ ʤʘʪʨʠʮʽ, ʟ ʷʢʦʾ ʚʠʪʷʛʫʶʪʴʩʷ ʣʝʪʶʯʽ ʨʝʯʦʚʠʥʠ. ʆʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ ʩʤʘʢʦʚʠʭ 

ʩʧʦʣʫʢ ʥʝʧʦʣʷʨʥʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʝʧʦʣʷʨʥʽ ʨʦʟʯʠʥʥʠʢʠ. ʆʜʥʘʢ ʜʣʷ ʧʨʦʜʫʢʪʽʚ, 

ʙʘʛʘʪʠʭ ʣʽʧʽʜʘʤʠ, ʮʽ ʨʦʟʯʠʥʥʠʢʠ ʙʫʜʫʪʴ ʪʘʢʦʞ ʩʧʽʣʴʥʦ ʝʢʩʪʨʘʛʫʚʘʪʠ ʣʽʧʽʜʠ ʪʘ 

ʞʠʨʦʨʦʟʯʠʥʥʽ ʩʧʦʣʫʢʠ. ʇʽʩʣʷ ʪʘʢʦʾ ʝʢʩʪʨʘʢʮʽʾ ʚʠʜʽʣʝʥʥʷ ʣʝʪʫʯʠʭ ʩʧʦʣʫʢ ʚʽʜ ʣʽʧʽʜʥʦʾ 

ʬʨʘʢʮʽʾ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʰʠʭ ʤʝʪʦʜʽʚ. ʊʦʤʫ ʝʢʩʪʨʘʢʮʽʷ ʨʦʟʯʠʥʥʠʢʘʤʠ ʨʽʜʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ ʤʝʪʦʜʽʚ, ʥʘʧʨʠʢʣʘʜ ʦʜʥʦʯʘʩʥʦʾ ʜʠʩʪʠʣʷʮʽʡʥʦʾ 

ʝʢʩʪʨʘʢʮʽʾ ʘʙʦ ʝʢʩʪʨʘʢʮʽʾ ʉʦʢʩʣʝʪʘ [38]. ʇʨʠ ʝʢʩʪʨʘʢʮʽʾ ʉʦʢʩʣʝʪʘ ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ 

ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʜʷʱʠʡ ʨʦʟʯʠʥʥʠʢ ʜʣʷ ʝʢʩʪʨʘʢʮʽʾ ʮʽʣʴʦʚʠʭ ʩʧʦʣʫʢ, ʦʩʢʽʣʴʢʠ ʨʽʟʥʘ 

ʧʦʣʷʨʥʽʩʪʴ ʨʦʟʯʠʥʥʠʢʘ ʨʦʟʯʠʥʷʻ ʨʽʟʥʽ ʩʧʦʣʫʢʠ [54]. 
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ɽʢʩʪʨʘʢʮʽʷ ʉʦʢʩʣʝʪʘ ʻ ʙʝʟʧʝʨʝʨʚʥʦʶ ʝʢʩʪʨʘʢʮʽʻʶ ʬʽʪʦʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʘʨʷʯʦʛʦ ʨʦʟʯʠʥʥʠʢʘ. ʇʦʜʨʽʙʥʝʥʠʡ ʨʦʩʣʠʥʥʠʡ ʤʘʪʝʨʽʘʣ ʧʦʤʽʱʘʻʪʴʩʷ 

ʚ ʧʦʨʠʩʪʠʡ ʤʽʰʦʢ, ʚʠʛʦʪʦʚʣʝʥʠʡ ʽʟ ʤʽʮʥʦʛʦ ʬʽʣʴʪʨʫʚʘʣʴʥʦʛʦ ʧʘʧʝʨʫ ʘʙʦ ʮʝʣʶʣʦʟʠ 

[39]. ʅʘʧʝʨʩʪʦʢ, ʟʘʧʦʚʥʝʥʠʡ ʧʦʜʨʽʙʥʝʥʠʤ ʨʦʩʣʠʥʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʤʽʩʪʠʪʴʩʷ ʫ ʚʽʜʩʽʢʫ 

ʧʨʠʣʘʜʫ ʉʦʢʩʣʝʪʘ. ɽʢʩʪʨʘʢʮʽʡʥʠʡ ʨʦʟʯʠʥʥʠʢ, ʪʘʢʠʡ ʷʢ ʝʪʘʥʦʣ ʘʙʦ ʤʝʪʘʥʦʣ, 

ʨʦʟʤʽʱʫʶʪʴ ʚ ʥʠʞʥʶ ʢʦʣʙʫ. ʇʦʪʽʤ ʨʦʟʯʠʥʥʠʢ ʥʘʛʨʽʚʘʻʪʴʩʷ ʽ ʚʠʧʘʨʦʚʫʻʪʴʩʷ ʚ 

ʥʘʧʝʨʩʪʢʠ ʜʣʷ ʟʨʘʟʢʘ, ʧʦʪʽʤ ʢʦʥʜʝʥʩʫʻʪʴʩʷ ʚ ʢʦʥʜʝʥʩʘʪʦʨʽ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʘʧʘʨʘʪʫ, 

ʘ ʧʦʪʽʤ ʩʪʽʢʘʻ ʥʘʟʘʜ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʝʢʩʪʨʘʢʮʽʾ ʬʽʪʦʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ[40, 41]. 

ɽʢʩʪʨʘʢʮʽʷ ʉʦʢʩʣʝʪʘ ʻ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤ ʤʝʪʦʜʦʤ ʜʣʷ 

ʚʠʣʫʯʝʥʥʷ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʯʝʨʝʟ ʡʦʛʦ ʙʽʣʴʰ ʥʠʟʴʢʫ ʚʘʨʪʽʩʪʴ ʦʙʨʦʙʢʠ, ʧʨʦʩʪʦʪʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʧʦʚʥʦʛʦ ʚʠʣʫʯʝʥʥʷ ʝʢʩʪʨʘʢʪʽʚ, ʩʧʦʞʠʚʘʻ ʤʝʥʰʝ ʯʘʩʫ ʽ 

ʨʦʟʯʠʥʥʠʢʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʤʘʮʝʨʘʮʽʷ ʘʙʦ 

ʧʝʨʢʦʣʷʮʽʷ [40]. ɹʽʣʴʰʝ ʪʦʛʦ, ʝʢʩʪʨʘʢʮʽʷ ʉʦʢʩʣʝʪʘ ʻ ʤʝʪʦʜʠʢʦʶ, ʱʦ ʜʦʙʨʝ 

ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʘ ʩʝʙʝ, ʷʢʘ ʤʘʻ ʚʝʣʠʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʝʢʩʪʨʘʢʮʽʾ, ʟʘ ʚʠʥʷʪʢʦʤ ʪʦʛʦ, ʱʦ ʚʦʥʘ ʜʦʙʨʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʪʝʨʤʦʣʘʙʽʣʴʥʠʭ ʨʝʯʦʚʠʥ [43]. ɸʥʘʣʦʛʽʯʥʦ, ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʮʴʦʛʦ 

ʤʝʪʦʜʫ ʟ ʽʥʰʠʤʠ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʚʠʭʦʜʽʚ ʝʢʩʪʨʘʢʪʫ ʤʦʞʫʪʴ 

ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʙʘʛʘʪʦ ʤʝʥʰʦʾ ʢʽʣʴʢʦʩʪʽ ʨʦʟʯʠʥʥʠʢʘ [42].  

ɿʘʛʘʣʴʥʽ ʥʝʜʦʣʽʢʠ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʷʢʽ 

ʟʙʽʣʴʰʫʶʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʥʝʙʝʟʧʝʯʥʽ ʜʣʷ ʟʜʦʨʦʚôʷ 

ʦʧʝʨʘʪʦʨʘ ʝʢʩʪʨʘʢʮʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʜʦʨʦʛʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ [41]. ʆʩʥʦʚʥʽ 

ʥʝʜʦʣʽʢʠ ʮʴʦʛʦ ʤʝʪʦʜʫ ʦʙʫʤʦʚʣʝʥʽ ʭʽʤʽʯʥʦʶ ʘʛʨʝʩʠʚʥʽʩʪʶ ʜʘʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʭʽʤʽʯʥʘ ʜʝʛʨʘʜʘʮʽʷ ʚʠʜʽʣʶʚʘʥʠʭ ʦʣʽʡ ʪʘ ʚʠʢʣʶʯʘʻʪʴʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʥʦʛʦ ʚʠʣʫʯʝʥʥʷ ʨʦʟʯʠʥʥʠʢʘ ʟ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. ʆʢʨʽʤ ʪʦʛʦ, ʜʘʥʽ 

ʨʦʟʯʠʥʥʠʢʠ ʤʘʶʪʴ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʢʠʧʽʥʥʷ (70-90Á ʉ), ʱʦ ʪʘʢʦʞ 

ʧʝʨʝʰʢʦʜʞʘʻ ʚʠʧʘʨʦʚʫʚʘʥʥʶ ʨʦʟʯʠʥʥʠʢʘ ʙʝʟ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʦʣʽʾ. ʊʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʡ ʨʦʟʯʠʥʥʠʢ ʻ ʻʜʠʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʫ ʧʨʦʮʝʩʽ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ 

ʩʝʣʝʢʪʠʚʥʽʩʪʴ, ʽ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʧʦʜʘʣʴʰʝ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ ʘʙʦ ʦʯʠʱʝʥʥʷ 

ʝʢʩʪʨʘʢʪʫ [46, 50]. ʇʦʪʝʥʮʽʡʥʠʤʠ ʥʝʜʦʣʽʢʘʤʠ ʝʢʩʪʨʘʢʮʽʾ ʉʦʢʩʣʝʪʘ ʻ ʾʾ ʚʠʩʦʢʝ 

ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʽ ʩʘʤʦʛʦ ʨʦʟʯʠʥʥʠʢʘ, ʪʨʠʚʘʣʠʡ ʯʘʩ ʝʢʩʪʨʘʢʮʽʾ ʟ 
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ʪʠʧʦʚʠʤ ʤʽʥʽʤʘʣʴʥʠʤ ʯʘʩʦʤ ʝʢʩʪʨʘʢʮʽʾ ʧʨʠʙʣʠʟʥʦ 8 ʛʦʜʠʥ ʽ ʟʤʝʥʰʝʥʦʶ ʧʨʦʧʫʩʢʥʦʶ 

ʟʜʘʪʥʽʩʪʶ ʩʠʨʦʚʠʥʠ [47, 48, 49]. 

1.1.5 ʄʘʮʝʨʘʮʽʷ ï ʝʢʩʪʨʘʢʮʽʷ ʨʦʩʣʠʥʥʠʤʠ ʦʣʽʷʤʠ (ʦʣʠʚʢʦʚʦ, ʩʦʥʷʰʥʠʢʦʚʦʶ, 

ʢʫʢʫʨʫʜʟʷʥʦʶ). ʎʝʡ ʤʝʪʦʜ ʝʢʩʪʨʘʢʮʽʾ, ʧʨʠ ʷʢʦʤʫ ʨʦʩʣʠʥʠ ʟʘʤʦʯʫʶʪʴʩʷ ʚ ʙʘʟʦʚʽʡ ʦʣʽʾ, 

ʥʘʧʨʠʢʣʘʜ, ʦʣʠʚʢʦʚʽʡ ʘʙʦ ʩʦʥʷʰʥʠʢʦʚʽʡ. ʇʽʜʛʦʪʦʚʣʝʥʘ ʨʦʩʣʠʥʥʘ ʧʦʨʦʰʢʦʧʦʜʽʙʥʘ 

ʩʠʨʦʚʠʥʘ ʟʘʤʦʯʫʻʪʴʩʷ ʚ ʨʦʟʯʠʥʥʠʢʫ, ʧʨʠ ʢʽʤʥʘʪʥʠʭ ʫʤʦʚʘʭ ʧʨʦʪʷʛʦʤ, ʷʢ ʤʽʥʽʤʫʤ 

ʪʨʴʦʭ ʜʥʽʚ ʟ ʧʝʨʽʦʜʠʯʥʠʤ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ, ʰʣʷʭʦʤ ʟʙʽʣʴʰʝʥʥʷ ʜʠʬʫʟʽʾ ʪʘ ʚʠʜʘʣʝʥʥʷ 

ʢʦʥʮʝʥʪʨʦʚʘʥʦʛʦ ʨʦʟʯʠʥʫ ʟ ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʘ ʜʣʷ ʚʚʝʜʝʥʥʷ ʥʦʚʦʛʦ ʨʦʟʯʠʥʥʠʢʘ ʚ 

ʝʢʩʪʨʘʢʮʽʡʥʠʡ ʮʠʢʣ ʜʣʷ ʙʽʣʴʰʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʪʨʘʢʮʽʾ [39, 42, 59]. ʇʨʦʮʝʩ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʽʣʴʢʠ ʰʣʷʭʦʤ ʤʦʣʝʢʫʣʷʨʥʦʾ ʜʠʬʫʟʽʾ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʝʢʩʪʨʘʢʮʽʾ 

ʩʫʤʽʰ ʧʨʦʮʽʜʞʫʶʪʴ ʯʝʨʝʟ ʩʠʪʦ ʘʙʦ ʩʽʪʢʫ ʟ ʜʨʽʙʥʠʤʠ ʦʪʚʦʨʘʤʠ. ɿʛʦʜʦʤ ʚʠʞʠʤʢʠ 

ʧʨʝʩʫʶʪʴ, ʘ ʨʽʜʢʠʡ ʝʢʩʪʨʘʢʪ ʦʯʠʱʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʽʣʴʪʨʘʮʽʾ ʘʙʦ ʜʝʢʘʥʪʘʮʽʾ ʧʽʩʣʷ 

ʚʽʜʩʪʦʶʚʘʥʥʷ [52].  

ɼʘʥʠʡ ʤʝʪʦʜ ʚʚʘʞʘʻʪʴʩʷ ʧʦʰʠʨʝʥʠʤ, ʧʨʦʩʪʠʤ ʽ ʥʘʡʜʝʰʝʚʰʠʤ ʩʧʦʩʦʙʦʤ 

ʦʪʨʠʤʘʥʥʷ ʥʘʪʫʨʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʚʠʣʫʯʝʥʥʷ ʪʝʨʤʦʣʘʙʽʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ [53]. ɺʽʥ ʚʠʤʘʛʘʻ ʣʠʰʝ ʧʨʦʩʪʦʛʦ ʢʦʥʪʝʡʥʝʨʘ, 

ʷʢʠʡ ʤʦʞʥʘ ʨʦʟʤʽʩʪʠʪʠ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽ ʜʣʷ ʝʢʩʪʨʘʢʮʽʾ, ʥʝ ʧʦʪʨʝʙʫʻ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʦʧʝʨʘʪʦʨʘ, ʽʜʝʘʣʴʥʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʜʝʷʢʠʭ 

ʨʝʯʦʚʠʥ, ʷʢʽ ʜʫʞʝ ʧʦʛʘʥʦ ʨʦʟʯʠʥʷʶʪʴʩʷ ʚ ʨʦʟʯʠʥʥʠʢʘʭ ʽ ʧʦʪʨʝʙʫʶʪʴ ʣʠʰʝ ʪʨʠʚʘʣʦʛʦ 

ʢʦʥʪʘʢʪʫ ʟ ʨʦʟʯʠʥʥʠʢʦʤ. ɹʽʦʘʢʪʠʚʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟ ʨʦʩʣʠʥ 

ʤʝʪʦʜʦʤ ʤʘʮʝʨʘʮʽʾ, ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ 

ʨʦʟʯʠʥʥʠʢʘ [55, 56, 57]. 

ʇʨʦʮʝʜʫʨʘ ʤʘʻ ʦʩʥʦʚʥʽ ʥʝʜʦʣʽʢʠ ʫ ʥʠʟʴʢʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʝʢʩʪʨʘʢʮʽʾ, ʷʢʘ ʤʦʞʝ ʟʘʡʤʘʪʠ ʜʦ ʢʽʣʴʢʦʭ ʪʠʞʥʽʚ ʪʘ ʚʝʣʠʢʽ ʚʠʪʨʘʪʠ 

ʨʦʟʯʠʥʥʠʢʘ. ɺ ʜʘʥʦʤʫ ʤʝʪʦʜʽ ʥʝʜʦʣʽʢʦʤ ʻ ʥʝʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʚʠʭʽʜ ʦʣʽʾ 100% 

ʢʦʥʮʝʥʪʨʘʮʽʾ, ʘ ʪʘʢʦʞ ʚʫʟʴʢʠʡ ʩʧʝʢʪʨ ʦʪʨʠʤʘʥʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʣʽʧʽʜʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʟʘ ʨʘʭʫʥʦʢ ʥʠʟʴʢʦʾ ʝʢʩʪʨʘʢʮʽʡʥʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ. ʂʨʽʤ ʪʦʛʦ, 

ʤʝʪʦʜ ʤʘʮʝʨʘʮʽʾ, ʷʢ ʧʨʘʚʠʣʦ, ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʜʦ ʩʠʨʦʚʠʥʠ ʽʟ 

ʪʝʨʤʦʩʪʽʡʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ [35, 42, 58]. 



35 
 

1.1.6 ʇʝʨʢʦʣʷʮʽʷ ï ʮʝ ʦʜʠʥ ʽʟ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʪʨʘʜʠʮʽʡʥʠʭ 

ʤʝʪʦʜʽʚ ʦʪʨʠʤʘʥʥʷ ʘʢʪʠʚʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʧʨʠ ʧʨʠʛʦʪʫʚʘʥʥʽ ʨʽʜʢʠʭ ʝʢʩʪʨʘʢʪʽʚ. ʋ 

ʧʨʦʮʝʩʽ ʧʝʨʢʦʣʷʮʽʾ ʚʫʟʴʢʘ ʢʦʥʫʩʦʧʦʜʽʙʥʘ ʧʦʩʫʜʠʥʘ, ʚʽʜʢʨʠʪʘ ʟ ʦʙʦʭ ʢʽʥʮʽʚ, ʚʽʜʦʤʘ, ʷʢ 

ʧʝʨʢʦʣʷʪʦʨ. ɺʠʩʫʰʝʥʫ ʽ ʧʦʜʨʽʙʥʝʥʫ ʨʦʩʣʠʥʫ ʩʠʨʦʚʠʥʫ ʟʚʦʣʦʞʫʶʪʴ ʧʨʦʪʷʛʦʤ 4 ʛʦʜʠʥ 

ʰʣʷʭʦʤ ʟʤʽʰʫʚʘʥʥʷ ʟ ʝʢʩʪʨʘʢʮʽʡʥʠʤ ʨʦʟʯʠʥʥʠʢʦʤ ʚ ʜʦʙʨʝ ʟʘʢʨʠʪʦʤʫ ʢʦʥʪʝʡʥʝʨʽ. 

ʏʝʨʝʟ 4 ʛʦʜʠʥʠ ʩʫʤʽʰ ʧʝʨʝʤʽʱʫʶʪʴ ʫ ʛʝʨʤʝʪʠʯʥʠʡ ʧʝʨʢʦʣʷʪʦʨ, ʧʦʜʘʶʪʴ ʜʦʜʘʪʢʦʚʠʡ 

ʨʦʟʯʠʥʥʠʢ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʥʝʛʣʠʙʦʢʦʛʦ ʰʘʨʫ ʥʘʜ ʤʘʩʦʶ ʩʠʨʦʚʠʥʠ ʽ ʚʠʪʨʠʤʫʶʪʴ ʧʨʠ 

ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʦʪʷʛʦʤ 24 ʛʦʜʠʥ [35, 60]. ʇʦʪʽʤ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʚʠʭʽʜʥʠʡ ʦʪʚʽʨ 

ʥʘ ʜʥʽ ʧʝʨʢʦʣʷʪʦʨʘ, ʽ ʨʽʜʠʥʘ, ʱʦ ʪʘʤ ʤʽʩʪʠʪʴʩʷ, ʧʦʚʽʣʴʥʦ ʢʨʘʧʝʣʴʥʦ ʩʪʽʢʘʻ, ʧʦʢʠ ʩʫʤʽʰ 

ʥʝ ʜʦʩʷʛʥʝ ʧʨʠʙʣʠʟʥʦ ʪʨʴʦʭ ʯʚʝʨʪʝʡ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙôʻʤʫ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ [42]. 

ʇʦʪʽʤ ʝʢʩʪʨʘʢʪ ʚʽʜʞʠʤʘʶʪʴ ʽ ʦʪʨʠʤʘʥʫ ʨʽʜʠʥʫ ʜʦʜʘʶʪʴ ʫ ʧʝʨʢʦʣʷʪ. ʉʠʣʘ ʪʷʞʽʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʤʠʚʘʥʥʷ ʨʦʟʯʠʥʥʠʢʘ ʽʟ ʩʫʤʽʰʽ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ 

ʨʦʟʯʠʥʥʠʢʘ, ʜʦʢʠ ʥʝ ʟʘʣʠʰʠʪʴʩʷ ʚʠʩʦʢʠʡ ʚʽʜʩʦʪʦʢ ʝʢʩʪʨʘʢʪʫ. ʆʪʨʠʤʘʥʫ ʩʫʤʽʰ 

ʦʩʚʽʪʣʶʶʪʴ ʰʣʷʭʦʤ ʬʽʣʴʪʨʫʚʘʥʥʷ ʘʙʦ ʚʽʜʩʪʦʶʚʘʥʥʷ ʟ ʧʦʜʘʣʴʰʠʤ ʜʝʢʘʥʪʫʚʘʥʥʷʤ. 

ʇʨʦʮʝʩ ʧʦʚʪʦʨʶʶʪʴ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʢʨʘʧʣʷ ʨʦʟʯʠʥʥʠʢʘ ʟ ʧʝʨʢʦʣʷʪʦʨʘ ʧʨʠ 

ʚʠʧʘʨʦʚʫʚʘʥʥʽ ʥʝ ʟʘʣʠʰʠʪʴ ʦʩʘʜ [61, 62 ]. 

ʇʝʨʢʦʣʷʮʽʷ ʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ, ʥʽʞ ʤʘʮʝʨʘʮʽʷ, ʦʩʢʽʣʴʢʠ ʧʨʝʜʩʪʘʚʣʷʻ 

ʥʝʧʝʨʝʨʚʥʠʡ ʧʨʦʮʝʩ, ʫ ʷʢʦʤʫ ʥʘʩʠʯʝʥʠʡ ʨʦʟʯʠʥʥʠʢ ʧʦʩʪʽʡʥʦ ʟʘʤʽʥʶʻʪʴʩʷ ʩʚʽʞʠʤ 

ʨʦʟʯʠʥʥʠʢʦʤ, ʘ ʩʘʤ ʧʨʦʮʝʩ ʟʘʡʤʘʻ ʤʝʥʰʝ ʯʘʩʫ ʟ ʙʽʣʴʰ ʧʦʚʥʠʤ ʚʠʣʫʯʝʥʥʷʤ 

ʢʦʤʧʦʥʝʥʪʽʚ [53]. ʇʝʨʢʦʣʷʮʽʡʥʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʦʧʝʨʘʮʽʾ ʚʠʣʫʯʝʥʥʷ ʪʝʭʥʽʯʥʦ ʧʨʦʩʪʽ, 

ʘʣʝ ʧʦʪʨʝʙʫʻ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ. ʇʨʦʮʝʜʫʨʘ ʟʘʩʪʦʩʦʚʥʘ ʜʦ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ 

ʨʦʩʣʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʂʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʥʝʩʪʘʙʽʣʴʥʽ ʟʘ ʪʝʨʤʽʯʥʠʭ ʫʤʦʚ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʝʬʝʢʪʠʚʥʦ ʚʠʣʫʯʝʥʽ. ʆʜʥʘʢ ʻ ʡ ʥʝʜʦʣʽʢʠ, ʪʘʢʽ ʷʢ ʚʠʩʦʢʘ ʚʠʪʨʘʪʘ ʨʦʟʯʠʥʥʠʢʘ, ʪʨʠʚʘʣʠʡ 

ʯʘʩ ʝʢʩʪʨʘʢʮʽʾ ʪʘ ʚʠʩʦʢʝ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʫ ʧʦʜʘʣʴʰʠʭ ʧʨʦʮʝʩʘʭ ʢʦʥʮʝʥʪʨʘʮʽʾ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʩʣʽʜ ʧʨʠʜʽʣʷʪʠ ʨʦʟʤʽʨʫ ʯʘʩʪʠʥʦʢ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʧʨʦʮʝʩʫ. ɿʘʥʘʜʪʦ ʜʨʽʙʥʽ ʯʘʩʪʠʥʢʠ ʫʩʢʣʘʜʥʷʪʴ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʜʨʽʙʥʠʭ ʯʘʩʪʠʥʦʢ ʚʽʜ 

ʝʢʩʪʨʘʢʮʽʡʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʦʩʘʜ ʥʘ ʜʥʽ ʧʝʨʢʦʣʷʪʦʨʘ ʪʘ ʟʨʦʙʣʷʪʴ 

ʝʢʩʪʨʘʢʪ ʢʘʣʘʤʫʪʥʠʤ [35, 39, 63, 64]. 

1.1.7. ɺʽʜʚʘʨ ï ʮʝ ʤʝʪʦʜ ʚʠʣʫʯʝʥʥʷ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʟ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ɺʽʜʚʘʨ ʻ ʤʝʪʦʜʦʤ ʚʠʙʦʨʫ ʧʨʠ ʨʦʙʦʪʽ ʟ ʞʦʨʩʪʢʠʤʠ ʪʘ 
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ʚʦʣʦʢʥʠʩʪʠʤʠ ʨʦʩʣʠʥʘʤʠ, ʢʦʨʦʶ ʪʘ ʢʦʨʽʥʥʷʤ, ʘ ʪʘʢʦʞ ʟ ʨʦʩʣʠʥʘʤʠ, ʷʢʽ ʤʽʩʪʷʪʴ 

ʚʦʜʦʨʦʟʯʠʥʥʽ ʭʽʤʽʢʘʪʠ [35, 58]. ɺʽʜʚʘʨ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʨʦʮʝʜʫʨʽ ʢʠʧ'ʷʪʽʥʥʷ ʟʨʘʟʢʘ 

ʨʦʩʣʠʥʠ ʚ ʧʝʚʥʦʤʫ ʦʙ'ʻʤʽ ʚʦʜʠ. ʈʦʩʣʠʥʥʫ ʩʠʨʦʚʠʥʫ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʝʢʩʪʨʘʛʫʚʘʪʠ, 

ʚʠʩʫʰʫʶʪʴ ʽ ʧʦʜʨʽʙʥʶʶʪʴ ʚ ʧʦʨʦʰʦʢ. ʇʦʜʨʽʙʥʝʥʫ ʨʦʩʣʠʥʥʫ ʩʠʨʦʚʠʥʫ ʢʠʧ'ʷʪʷʪʴ ʫ 

ʧʝʚʥʦʤʫ ʦʙ'ʻʤʽ ʚʦʜʠ ʧʨʦʪʷʛʦʤ 15-20 ʭʚ. ɿʘʣʝʞʥʦ ʚʽʜ ʧʝʨʝʜʙʘʯʫʚʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʢʩʪʨʘʢʪʫ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ ʨʦʩʣʠʥʠ ʪʘ ʨʦʟʯʠʥʥʠʢʘ ʟʘʟʚʠʯʘʡ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 1:4 ʜʦ 

1:16. ʇʨʠ ʥʘʛʨʽʚʘʥʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ ʨʦʟʯʠʥʥʠʢʘ ʯʝʨʝʟ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʩʫ ʢʠʧôʷʪʽʥʥʷ ʩʫʤʽʰ ʦʭʦʣʦʜʞʫʶʪʴ, 

ʧʨʦʮʽʜʞʫʶʪʴ ʽ ʬʽʣʴʪʨʫʶʪʴ [65, 66, 67].  

ʄʝʪʦʜ ʚʽʜʚʘʨʶʚʘʥʥʷ ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʪʝʨʤʦʩʪʘʙʽʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʨʦʟʯʠʥʥʠʭ ʫ ʚʦʜʽ, ʷʢʽ ʪʘʢʦʞ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʠʱʝʥʽ ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʧʣʘ [68]. ʇʨʦʮʝʩ 

ʥʝ ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʦʛʦ ʪʘ ʜʦʨʦʛʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʦʩʪʠʡ ʫ ʚʠʢʦʥʘʥʥʽ ʪʘ ʚʽʜʩʫʪʥʷ 

ʧʦʪʨʝʙʘ ʚ ʥʘʚʯʝʥʦʤʫ ʧʝʨʩʦʥʘʣʽ. ɺʠʪʷʞʢʘ ʟ ʚʽʜʚʘʨʫ ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʜʦʤʽʰʦʢ. ɺʽʜʚʘʨʶʚʘʥʥʷ ʥʝ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʣʫʯʝʥʥʷ 

ʪʝʨʤʦʣʘʙʽʣʴʥʠʭ ʘʙʦ ʣʝʪʶʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʊʘʢ ʷʢ ʚʽʜʚʘʨʶʚʘʥʥʷ ʥʝ ʚʚʘʞʘʻʪʴʩʷ 

ʩʝʣʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ, ʪʦ ʝʢʩʪʨʘʢʪ ʤʦʞʝ ʤʽʩʪʠʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʧʦʣʫʢ ʽ ʜʦʤʽʰʦʢ, 

ʷʢʽ ʨʦʟʯʠʥʷʶʪʴʩʷ ʫ ʚʦʜʽ [70, 71]. ʂʨʽʤ ʪʦʛʦ, ʝʢʩʪʨʘʢʪ, ʦʪʨʠʤʘʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʝʪʦʜʫ ʚʽʜʚʘʨʶʚʘʥʥʷ, ʡʤʦʚʽʨʥʦ, ʤʽʩʪʠʪʠʤʝ ʙʘʛʘʪʦ ʥʝʙʘʞʘʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʑʝ ʦʜʠʥ 

ʥʝʜʦʣʽʢ ʚʽʜʚʘʨʶʚʘʥʥʷ ʩʪʦʩʫʻʪʴʩʷ ʨʦʟʯʠʥʥʠʢʽʚ, ʦʩʢʽʣʴʢʠ ʤʝʪʦʜ ʚʢʣʶʯʘʻ ʢʠʧ'ʷʪʽʥʥʷ, 

ʷʢʝ ʦʙʤʝʞʫʻ ʝʢʩʪʨʘʢʮʽʶ ʥʝʣʝʪʶʯʠʤʠ ʪʘ ʥʝʪʦʢʩʠʯʥʠʤʠ ʨʦʟʯʠʥʥʠʢʘʤʠ [69]. 

1.1.8. ʉʫʧʝʨʢʨʠʪʠʯʥʘ ʨʽʜʠʥʘ ʝʢʩʪʨʘʢʮʽʷ ʻ ʦʜʥʠʤ ʽʟ ʤʝʪʦʜʽʚ ʝʢʩʪʨʘʢʮʽʾ ʚ 

ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʟʜʘʪʥʦʩʪʽ ʚʠʪʷʛʫʚʘʪʠ ʮʽʥʥʽ ʽʥʛʨʝʜʽʻʥʪʠ 

ʟ ʪʨʘʚ ʟ ʚʠʩʦʢʠʤ ʚʠʭʦʜʦʤ ʽ ʛʘʨʥʦʶ ʷʢʽʩʪʶ [72]. ʇʝʨʝʚʘʛʠ ʮʴʦʛʦ ʤʝʪʦʜʘ ʚʢʣʶʯʘʶʪʴ 

ʟʜʘʪʥʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʝʢʩʪʨʘʢʮʽʶ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʙʣʠʟʴʢʠʭ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʟʘʧʦʙʽʛʘʻ ʪʝʨʤʽʯʥʽʡ ʜʝʛʨʘʜʘʮʽʾ ʚʠʜʦʙʫʪʠʭ ʨʝʯʦʚʠʥ 

[73]. ʅʘʜʢʨʠʪʠʯʥʽ ʨʽʜʠʥʠ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʟʥʘʯʥʦ ʚʠʱʠʤ ʢʦʝʬʽʮʽʻʥʪʘʤ ʜʠʬʫʟʽʾ ʣʽʧʽʜʽʚ 

ʽ ʚʦʩʢʫ, ʥʽʞ ʽʥʰʽ ʨʽʜʠʥʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʰʚʠʜʰʝ ʧʨʦʚʦʜʠʪʠ ʝʢʩʪʨʘʢʮʽʶ. ɺʽʜʩʫʪʥʽʩʪʴ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʚ ʥʘʜʢʨʠʪʠʯʥʠʭ ʨʽʜʠʥʘʭ ʫ ʧʦʻʜʥʘʥʥʽ ʤʝʥʰʦʶ ʚôʷʟʢʽʩʪʶ 

ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʝ ʧʨʦʥʠʢʥʝʥʥʷ ʚ ʧʦʨʠ ʤʘʪʨʠʮʽ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʨʽʜʠʥʘʤʠ [74]. 

ʉʫʧʝʨʢʨʠʪʠʯʥʘ ʨʽʜʠʥʘ ʝʢʩʪʨʘʢʮʽʷ ʚʚʘʞʘʻʪʴʩʷ ʝʢʦʣʦʛʽʯʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʟʘʚʜʷʢʠ 
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ʚʠʢʦʨʠʩʪʘʥʥʶ ʥʝʪʦʢʩʠʯʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʩʪʽʡʢʫ 

ʦʙʨʦʙʢʫ ʪʘ ʟʤʝʥʰʫʻ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

[78].  

ʉʫʧʝʨʢʨʠʪʠʯʥʽ ʨʦʟʯʠʥʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʱʠʭ ʘʙʦ ʙʣʠʟʴʢʠʭ ʜʦ 

ʢʨʠʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽ ʪʠʩʢʫ ʜʣʷ ʚʽʜʜʽʣʝʥʥʷ ʨʦʟʯʠʥʝʥʠʭ ʨʝʯʦʚʠʥ ʚʽʜ ʨʽʜʢʦʾ ʘʙʦ 

ʪʚʝʨʜʦʾ ʤʘʪʨʠʮʽ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. ɿʘ ʮʠʭ ʫʤʦʚ ʨʦʟʯʠʥʥʠʢʠ ʤʘʶʪʴ ʧʨʦʤʽʞʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʤʽʞ ʛʘʟʘʤʠ ʪʘ ʨʽʜʠʥʘʤʠ, ʱʦ ʧʦʣʝʛʰʫʻ ʝʢʩʪʨʘʢʮʽʶ ʮʽʣʴʦʚʠʭ ʩʧʦʣʫʢ [79]. 

ʉʝʨʝʜ ʤʦʞʣʠʚʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʩʫʧʝʨʢʨʠʪʠʯʥʦʾ ʝʢʩʪʨʘʢʮʽʾ, ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ ï ʉO2 ʻ 

ʥʘʡʙʽʣʴʰ ʚʠʟʥʘʥʠʤ ʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤ ʨʦʟʯʠʥʥʠʢʦʤ. CO2 ʤʘʻ ʫʥʽʢʘʣʴʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʥʝʪʦʢʩʠʯʥʽʩʪʴ, ʥʝʛʦʨʶʯʽʩʪʴ, ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʣʠʰʢʽʚ 

ʨʦʟʯʠʥʥʠʢʘ ʚ ʢʽʥʮʝʚʦʤʫ ʧʨʦʜʫʢʪʽ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʘʢʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʟ 

ʝʢʩʪʨʘʢʮʽʡʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷʤ. ʃʝʛʢʦ ʚʠʜʘʣʷʻʪʴʩʷ ʧʨʠ ʧʨʦʩʪʦʤʫ 

ʟʥʠʞʝʥʽ ʪʠʩʢʫ ʽʟ ʩʠʨʦʚʠʥʠ. ʂʨʽʤ ʪʦʛʦ, ʮʝʡ ʛʘʟ ʟʜʝʰʝʚʣʶʻ ʧʨʦʮʝʩ ʝʢʩʪʨʘʢʮʽʾ. ʟʤʝʥʰʫʻ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ 

ʚʥʘʩʣʽʜʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ [75, 76, 77].  

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʝʢʩʪʨʘʢʮʽʾ, ʩʫʧʝʨʢʨʠʪʠʯʥʘ ʝʢʩʪʨʘʢʮʽʷ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʚʠʭʽʜ ʪʘ ʟʙʝʨʽʛʘʻ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʝʢʩʪʨʘʢʪʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʤʝʪʦʜ ʉʦʢʩʣʝʪʘ. ʂʨʽʤ ʪʦʛʦ, ʉʆ2 ʝʢʩʪʨʘʢʮʽʷ ʥʝ ʤʘʻ 

ʟʘʣʠʰʢʦʚʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʻ ʧʨʦʩʪʠʤ ʪʘ ʰʚʠʜʢʠʤ ʩʧʦʩʦʙʦʤ ʚʠʣʫʯʝʥʥʷ 

ʣʽʧʽʜʥʠʭ ʬʨʘʢʮʽʡ, ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʻ ʪʘ ʜʘʻ ʚʠʩʦʢʠʡ ʚʠʭʽʜ [80].  

ʊʠʤ ʥʝ ʤʝʥʰ, ʫ ʩʫʧʝʨʢʨʠʪʠʯʥʦʾ ʝʢʩʪʨʘʢʮʽʾ ʻ ʜʝʷʢʽ ʦʩʥʦʚʥʽ ʥʝʜʦʣʽʢʠ ʜʦ ʷʢʠʭ 

ʥʘʣʝʞʘʪʴ ʨʦʟʯʠʥʥʽʩʪʴ ʞʠʨʦʨʦʟʯʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʥʠʟʴʢʘ ʨʦʟʯʠʥʥʽʩʪʴ 

ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʽ ʧʦʣʷʨʥʠʭ ʬʽʪʦʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʩʢʣʘʜʥʽʩʪʴ 

ʦʯʠʱʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʩʘʤʝ ʦʙʣʘʜʥʘʥʥʷ ʻ ʜʦʨʦʛʠʤ, ʱʦ ʨʦʙʠʪʴ ʚʠʨʦʙʥʠʮʪʚʦ 

ʥʝʝʢʦʥʦʤʽʯʥʠʤ [41]. ɼʝʷʢʽ ʥʝʜʦʣʽʢʠ ʪʘʢʦʞ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʩʦʢʠʤ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ 

ʯʝʨʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʦʢʠʭ ʪʠʩʢʽʚ ʽ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʽʜʛʦʪʦʚʢʠ ʤʘʪʝʨʽʘʣʫ ʤʝʪʦʜʦʤ 

ʩʫʙʣʽʤʘʮʽʡʥʦʾ ʩʫʰʢʠ [81].  

1.1.9 ʄʽʢʨʦʭʚʠʣʴʦʚʘ ʝʢʩʪʨʘʢʮʽʷ ʻ ʥʦʚʠʤ ʩʧʦʩʦʙʦʤ ʚʠʣʫʯʝʥʥʷ ʥʘʪʫʨʘʣʴʥʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʝʢʩʪʨʘʢʮʽʻʶ 

ʦʨʛʘʥʽʯʥʠʤʠ ʨʦʟʯʠʥʥʠʢʘʤʠ: ʚʦʜʘ, ʩʧʠʨʪ, ʘʮʝʪʦʥ ʘʙʦ ʛʝʢʩʘʥ. ʇʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 
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ʨʝʟʫʣʴʪʘʪʽ ʟʤʽʥ ʫ ʩʪʨʫʢʪʫʨʽ ʨʦʩʣʠʥʥʦʾ ʢʣʽʪʠʥʠ ʚʠʢʣʠʢʘʥʠʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤʠ 

ʭʚʠʣʷʤʠ ʯʘʩʪʦʪʦʶ ʚʽʜ 300 ʄɻʮ ʜʦ 300 ɻɻʮ. ʄʽʢʨʦʭʚʠʣʴʦʚʘ ʝʥʝʨʛʽʷ ʜʦʩʪʘʚʣʷʻʪʴʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʨʦʩʣʠʥʥʦʾ ʯʘʩʪʠʥʢʠ ʯʝʨʝʟ ʤʦʣʝʢʫʣʷʨʥʫ ʚʟʘʻʤʦʜʽʶ ʟ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤ ʧʦʣʝʤ ʰʣʷʭʦʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʝʥʝʨʛʽʾ ʚ ʪʝʧʣʦʚʫ 

[82, 83, 84].  

 ʇʨʦʮʝʩ ʝʢʩʪʨʘʢʮʽʾ ʚʢʣʶʯʘʻ ʜʠʬʫʟʽʶ ʨʦʟʯʠʥʥʠʢʽʚ ʫ ʩʠʨʦʚʠʥʫ, ʥʘʩʪʫʧʥʝ 

ʚʽʜʜʽʣʝʥʥʷ ʨʦʟʯʠʥʝʥʦʾ ʨʝʯʦʚʠʥʠ ʚʽʜ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʜʽʣʷʥʢʠ ʽ ʚʠʚʽʣʴʥʝʥʥʷ 

ʨʦʟʯʠʥʝʥʠʭ ʨʝʯʦʚʠʥ ʨʦʟʯʠʥʥʠʢʠ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʩʢʦʨʝʥʥʷ ʝʢʩʪʨʘʢʮʽʾ ʫ ʧʦʻʜʥʘʥʥʽ ʟʽ 

ʰʚʠʜʢʠʤ ʥʘʛʨʽʚʘʥʥʷʤ ʩʫʤʽʰʽ ʟʨʘʟʦʢïʨʦʟʯʠʥʥʠʢ, ʱʦ ʧʦʣʝʛʰʫʻ ʝʢʩʪʨʘʢʮʽʶ ʪʝʨʤʽʯʥʦ 

ʥʝʩʪʘʙʽʣʴʥʠʭ ʩʧʦʣʫʢ [85, 86]. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʻʜʥʘʥʥʷ ʜʚʦʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʷʚʠʱ: 

ʛʨʘʜʽʻʥʪʘ ʪʝʧʣʘ ʪʘ ʤʘʩʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʢʦʨʦʪʢʦʛʦ ʯʘʩʫ ʝʢʩʪʨʘʢʮʽʾ ʪʘ ʚʠʩʦʢʦʛʦ ʚʠʭʦʜʫ 

ʝʢʩʪʨʘʢʪʽʚ [87]. 

ʆʜʥʽʻʶ ʟ ʧʝʨʝʚʘʛ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ ʻ ʟʘʩʪʦʩʦʚʥʽʩʪʴ ʮʴʦʛʦ ʤʝʪʦʜʫ, ʷʢ 

ʜʣʷ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ, ʪʘʢ ʽ ʜʣʷ ʤʘʣʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʩʠʩʪʝʤ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʮʝʡ ʤʝʪʦʜ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ ʫ ʚʠʣʫʯʝʥʥʽ ʘʢʪʠʚʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʟʘ 

ʤʝʥʰʠʡ ʯʘʩ ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʚʠʯʘʡʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʆʣʽʷ, ʚʠʜʦʙʫʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ 

ʤʝʪʦʜʫ, ʤʽʩʪʠʪʴ ʧʽʜʚʠʱʝʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʢʠʩʥʝʚʠʭ ʩʧʦʣʫʢ ʽ ʜʝʤʦʥʩʪʨʫʻ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʪʘ ʧʨʦʪʠʛʨʠʙʢʦʚʫ ʜʽʶ [89, 90, 91]. 

ʆʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ ʻ ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʤʽʢʨʦʭʚʠʣʴʦʚʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʥʝʧʦʣʷʨʥʠʭ ʮʽʣʴʦʚʠʭ ʩʧʦʣʫʢ ʘʙʦ ʨʦʟʯʠʥʥʠʢʽʚ ʽ  

ʚʠʩʦʢʦʚôʷʟʢʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʷʢʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʜʘʪʥʠʤʠ ʧʦʛʣʠʥʘʪʠ ʤʽʢʨʦʭʚʠʣʽ. 

ʅʘʷʚʥʽʩʪʴ ʪʚʝʨʜʦʛʦ ʟʘʣʠʰʢʫ ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ ʤʦʞʝ ʧʝʨʝʰʢʦʜʞʘʪʠ ʪʝʧʣʦ- ʪʘ 

ʤʘʩʦʦʙʤʽʥʫ. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʘ ʥʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʣʝʪʢʠʭ ʽ ʯʫʪʣʠʚʠʭ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʠ ʩʧʦʣʫʢ. ʂʨʽʤ ʪʦʛʦ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʩʫʯʘʩʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʝʢʩʪʨʘʢʮʽʾ, ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʪʚʝʨʜʠʭ ʟʘʣʠʰʢʽʚ ʧʦʪʨʽʙʥʘ ʜʦʜʘʪʢʦʚʘ ʩʪʘʜʽʷ ʬʽʣʴʪʨʫʚʘʥʥʷ 

ʘʙʦ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ. ɺʽʜʥʦʚʣʝʥʥʷ ʟʨʘʟʢʫ ʻ ʥʠʟʴʢʠʤ, ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʙʫʭʫ, ʘ ʧʽʩʣʷ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ ʥʝʦʙʭʽʜʥʠʡ ʪʨʠʚʘʣʠʡ ʯʘʩ ʜʣʷ 

ʦʭʦʣʦʜʞʝʥʥʷ ʘʙʦ ʚʝʥʪʠʣʷʮʽʾ [93, 94, 95, 96]. 

1.1.10 ʋʣʴʪʨʘʟʚʫʢʦʚʘ ʝʢʩʪʨʘʢʮʽʷ. ɺ ʤʝʪʦʜʽ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ ʧʨʦʮʝʩ 

ʝʢʩʪʨʘʢʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʧʦʰʠʨʝʥʥʷ ʟʚʫʢʦʚʠʭ ʭʚʠʣʴ ʫ ʝʢʩʪʨʘʢʮʽʡʥʦʤʫ 
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ʩʝʨʝʜʦʚʠʱʝ. ɼʽʘʧʘʟʦʥ ʫʣʴʪʨʘʟʚʫʢʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʝʢʩʪʨʘʢʮʽʾ, ʩʪʘʥʦʚʠʪʴ ʚʽʜ 

20 ʢɻʮ ʜʦ 50 ʢɻʮ. ʋʣʴʪʨʘʟʚʫʢʦʚʽ ʭʚʠʣʽ ʧʦʰʠʨʶʶʪʴʩʷ ʰʣʷʭʦʤ ʨʦʟʨʽʜʞʝʥʥʷ ʽ ʩʪʠʩʥʝʥʥʷ 

[97, 98, 99]. ʊʘʢʝ ʨʦʟʰʠʨʝʥʥʷ ʚʠʢʣʠʢʘʻ ʥʝʛʘʪʠʚʥʠʡ ʪʠʩʢ ʫ ʨʽʜʠʥʽ. ʗʢʱʦ ʪʠʩʢ 

ʧʝʨʝʚʠʱʫʻ ʤʽʮʥʽʩʪʴ ʨʽʜʠʥʠ ʥʘ ʨʦʟʨʠʚ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʙʫʣʴʙʘʰʦʢ ʧʘʨʠ ʪʘ 

ʥʘʩʪʫʧʥʠʤ ʢʦʣʘʧʩʦʤ ʚ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤʫ ʧʦʣʽ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ ʢʘʚʽʪʘʮʽʻʶ. ʄʝʭʘʥʽʯʥʝ 

ʚʧʣʠʚ ʘʢʫʩʪʠʯʥʦʾ ʢʘʚʽʪʘʮʽʾ ʚʽʜ ʫʣʴʪʨʘʟʚʫʢʫ ʟʙʽʣʴʰʫʻ ʧʣʦʱʫ ʧʦʚʝʨʭʥʽ ʢʦʥʪʘʢʪʫ ʤʽʞ 

ʨʦʟʯʠʥʥʠʢʘʤʠ ʪʘ ʟʨʘʟʢʘʤʠ ʨʦʩʣʠʥ ʪʘ ʧʨʦʥʠʢʥʽʩʪʴ ʩʪʽʥʦʢ ʢʣʽʪʠʥ. ɺʠʙʫʭ ʢʘʚʽʪʘʮʽʡʥʠʭ 

ʙʫʣʴʙʘʰʦʢ ʧʦʨʦʜʞʫʻ ʤʘʢʨʦʪʫʨʙʫʣʝʥʪʥʽʩʪʴ ʧʨʠ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʭ ʤʽʞʯʘʩʪʠʥʢʦʚʠʭ 

ʟʽʪʢʥʝʥʥʷʭ ʽ ʟʙʫʨʝʥʥʷ ʚ ʤʽʢʨʦʧʦʨʠʩʪʠʭ ʯʘʩʪʠʥʢʘʭ ʙʽʦʤʘʩʠ [100, 101, 102]. ʂʘʚʽʪʘʮʽʡʥʽ 

ʙʫʣʴʙʘʰʢʠ ʫʪʚʦʨʶʶʪʴ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʽ ʩʪʨʫʤʝʥʽ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʨʫʡʥʫʚʘʥʥʷ 

ʢʣʽʪʠʥʥʠʭ ʩʪʨʫʢʪʫʨ ʽ ʧʦʣʝʛʰʫʶʪʴ ʧʨʦʥʠʢʥʝʥʥʷ ʨʦʟʯʠʥʥʠʢʘ. ɿʽʪʢʥʝʥʥʷ ʮʠʭ 

ʤʽʢʨʦʩʪʨʫʤʝʥʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʰʘʨʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ, ʝʨʦʟʽʾ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʯʘʩʪʠʥʦʢ, 

ʩʧʨʠʷʶʯʠ ʚʠʚʽʣʴʥʝʥʥʶ ʙʽʦʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʘʙʦ ʮʽʣʴʦʚʦʾ ʩʧʦʣʫʢʠ ʟ ʙʽʦʣʦʛʽʯʥʦʾ 

ʤʘʪʨʠʮʽ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʪʨʘʢʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ 

ʤʘʩʦʦʙʤʽʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʟʤʽʚ ʚʠʭʨʦʚʦʾ ʪʘ ʚʥʫʪʨʽʰʥʴʦʾ ʜʠʬʫʟʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʨʫʡʥʫʚʘʥʥʷ ʢʣʽʪʠʥ ʽ ʝʬʝʢʪʠʚʥʘ ʤʘʩʦʚʽʜʜʘʯʘ ʷʚʣʷʶʪʴʩʷ ʦʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ 

ʧʦʩʠʣʶʶʪʴ ʝʢʩʪʨʘʢʮʽʶ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤʠ ʭʚʠʣʷʤʠ [103, 104, 105]. 

ɿʘʛʘʣʴʥʠʤ ʥʝʜʦʣʽʢʦʤ ʫʩʽʭ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʚʘʥʥ ʻ ʨʦʟʤʽʱʝʥʥʷ ʢʦʥʪʝʡʥʝʨʘ, ʷʢʠʡ 

ʫʪʨʠʤʫʻ ʤʘʪʨʠʮʶ ʪʘ ʨʦʟʯʠʥʥʠʢ ʫʩʝʨʝʜʠʥʽ ʚʘʥʥʠ, ʦʩʢʽʣʴʢʠ ʚʧʣʠʚ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ 

ʭʚʠʣʴ ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʣʦʞʝʥʥʷ. ɯʥʰʠʤ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ, ʻ ʚʽʜʩʫʪʥʽʩʪʴ 

ʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʦʪʫʞʥʦʩʪʽ, ʘ ʟʚʽʜʩʠ, ʥʝʜʦʩʪʘʪʥʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ 

ʚʩʝʨʝʜʠʥʽ ʧʦʩʫʜʠʥʠ, ʜʝ ʤʽʩʪʠʪʴʩʷ ʟʨʘʟʦʢ [108, 109]. ʆʙʤʝʞʝʥʥʷʤ ʮʴʦʛʦ ʤʝʪʦʜʫ ʻ 

ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʠʟʠʢʫ ʪʝʨʤʽʯʥʦʾ ʜʝʛʨʘʜʘʮʽʾ ʤʦʣʝʢʫʣ, 

ʧʦʪʝʥʮʽʡʥʦ ʦʙʤʝʞʫʶʯʠ ʧʨʦʜʫʢʪʠ ʪʝʨʤʽʯʥʦ ʩʪʽʡʢʽʰʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʪʘ ʚʠʤʘʛʘʶʯʠ 

ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʫ ʚʠʧʘʜʢʫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʣʘʩʫ ʩʧʦʣʫʢ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ [110, 111, 112]. ɺʽʜʟʥʘʯʝʥʦ ʥʝʜʦʣʽʢʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʜʝʛʨʘʜʘʮʽʻʶ 

ʧʽʛʤʝʥʪʽʚ ʧʨʠ ʦʙʨʦʙʮʽ ʧʨʠ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʚʠʩʦʢʽʡ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʘʤʧʣʽʪʫʜʽ 

ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʦʙʨʦʙʢʠ [113]. ʅʝʜʦʣʽʢʦʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʤʝʪʦʜʫ ʻ ʪʝ, ʱʦ 

ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ ʟʦʥʜ ʤʦʞʝ ʧʽʜʜʘʚʘʪʠʩʷ ʢʦʨʦʟʽʾ ʯʝʨʝʟ ʪʨʠʚʘʣʝ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʚʪʨʘʪʘ ʣʝʪʢʠʭ ʩʧʦʣʫʢ ʯʝʨʝʟ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʽʜʢʨʠʪʽʡ ʩʠʩʪʝʤʽ ʝʢʩʪʨʘʢʮʽʾ. ʂʨʽʤ ʪʦʛʦ, 
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ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʧʨʦʮʝʩʠ ʥʘʜʘʶʪʴ ʥʝʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʟʨʘʟʢʠ, ʪʦʤʫ ʮʽ ʧʨʦʮʝʩʠ ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʚʘʥʥʘʭ ʘʙʦ ʧʦʪʫʞʥʠʭ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʨʝʘʢʪʦʨʘʭ, 

ʦʜʥʘʢ ʫʣʴʪʨʘʟʚʫʢʦʚʘ ʢʘʚʽʪʘʮʽʡʥʘ ʝʥʝʨʛʽʷ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʩʪʨʫʢʪʫʨʥʽ ʨʫʡʥʫʚʘʥʥʷ 

[114, 115]. ɯʥʰʽ ʥʝʜʦʣʽʢʠ ʚʢʣʶʯʘʶʪʴ ʟʘʛʘʩʘʥʥʷ ʭʚʠʣʽ ʚ ʜʠʩʧʝʨʩʽʡʥʽʡ ʬʘʟʽ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʟʚʫʢʦʚʦʾ ʭʚʠʣʽ ʟ ʚʽʜʩʪʘʥʥʶ, ʱʦ ʻ ʦʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʚ 

ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʪʝʭʥʦʣʦʛʽʷʭ. ʌʘʢʪʠʯʥʦ ʘʢʪʠʚʦʚʘʥʘ ʟʦʥʘ ʫʣʴʪʨʘʟʚʫʢʫ ʦʙʤʝʞʝʥʘ 

ʣʽʤʽʪʦʚʘʥʦʶ ʟʦʥʦʶ ʧʦʙʣʠʟʫ ʚʠʧʨʦʤʽʥʶʚʘʯʘ ʫʣʴʪʨʘʟʚʫʢʫ [92].  

1.1.11. ɽʢʩʪʨʘʢʮʽʷ ʚ ʽʤʧʫʣʴʩʥʦʤʫ ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣʽ. ɺ ʭʘʨʯʦʚʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʦʯʘʣʠ ʥʘʙʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʥʦʚʽ ʤʝʪʦʜʠ ʝʢʩʪʨʘʢʮʽʾ, ʷʢʽ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʧʣʦʚʫ ʦʙʨʦʙʢʫ. ʆʜʥʠʤ ʽʟ ʧʨʠʢʣʘʜʽʚ ʻ ʝʢʩʪʨʘʢʮʽʷ ʟʘ ʨʘʭʫʥʦʢ 

ʽʤʧʫʣʴʩʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ. ɽʢʩʪʨʘʢʮʽʷ ʽʤʧʫʣʴʩʥʠʤ ʝʣʝʢʪʨʠʯʥʠʤ ʧʦʣʝʤ ʟʙʽʣʴʰʫʻ 

ʤʘʩʦʦʙʤʽʥ, ʨʫʡʥʫʶʯʠ ʨʦʩʣʠʥʥʫ ʤʘʪʨʠʮʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʯʘʩ ʝʢʩʪʨʘʢʮʽʾ ʟʤʝʥʰʫʻʪʴʩʷ, 

ʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʽʜʚʠʱʫʻʪʴʩʷ. ʇʨʦʮʝʜʫʨʘ ʝʢʩʪʨʘʢʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʭ ʧʘʨʘʤʝʪʨʽʚ. 

ɺʽʜ ʢʽʣʴʢʽʩʪʽ ʽʤʧʫʣʴʩʽʚ, ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʮʝʩʫ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʪʨʘʢʮʽʾ, ʥʘʧʨʫʞʝʥʦʩʪʽ 

ʧʦʣʷ ʪʘ ʩʧʦʞʠʚʘʥʦʾ ʝʥʝʨʛʽʾ. ʆʩʢʽʣʴʢʠ ʧʽʜ ʯʘʩ ʝʢʩʪʨʘʢʮʽʾ ʚ ʮʴʦʤʫ ʤʝʪʦʜʽ ʥʝʤʘʻ 

ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʰʚʠʜʢʽʩʪʴ ʨʦʟʢʣʘʜʘʥʥʷ ʩʧʦʣʫʢ ʫ ʨʦʩʣʠʥʘʭ, ʷʢʽ ʥʝ ʻ ʩʪʽʡʢʠʤʠ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʟʥʠʞʫʻʪʴʩʷ. ʂʨʽʤ ʪʦʛʦ, ʦʙʨʦʙʢʘ ʝʣʝʢʪʨʠʯʥʠʤ ʧʦʣʝʤ ʜʝʩʪʘʙʽʣʽʟʫʻ 

ʙʽʣʽʧʽʜʥʠʡ ʰʘʨ ʢʣʽʪʠʥ, ʟʤʽʥʶʶʯʠ ʡʦʛʦ ʧʨʦʥʠʢʥʽʩʪʴ ʪʘ ʧʦʣʝʛʰʫʶʯʠ ʢʦʥʪʘʢʪ ʤʽʞ 

ʨʦʟʯʠʥʥʠʢʦʤ ʪʘ ʮʽʣʴʦʚʠʤʠ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʠʭʽʜ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ [116, 117, 118]. 

ʆʙʣʘʜʥʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʝʣʝʢʪʨʦ-ʽʤʧʫʣʴʩʥʽʡ ʦʙʨʦʙʮʽ, ʷʚʣʷʻ ʩʦʙʦʶ 

ʛʝʥʝʨʘʪʦʨ ʚʠʩʦʢʦʚʦʣʴʪʥʠʭ ʽʤʧʫʣʴʩʽʚ, ʢʘʤʝʨʫ ʦʙʨʦʙʢʠ, ʢʦʪʫʰʢʫ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʽ 

ʟʦʚʥʽʰʥʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʽ ʤʦʥʽʪʦʨʠʥʛʫ. ɺʠʣʫʯʝʥʥʷ ʚʽʜʙʫʚʘʶʪʴʩʷ ʰʣʷʭʦʤ 

ʨʦʟʨʷʜʫ ʧʦʚʪʦʨʶʚʘʥʠʭ ʽʤʧʫʣʴʩʽʚ ʝʥʝʨʛʽʾ ʚ ʭʘʨʯʦʚʫ ʤʘʪʨʠʮʶ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 20 ʜʦ 80 

ʢɺ/ʩʤ ʟ ʚʠʩʦʢʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʘʙʦ ʚʽʜ 0,1 ʜʦ 0,3 ʢɺ/ʩʤ ʟ ʥʠʟʴʢʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʧʨʦʪʷʛʦʤ ʢʦʨʦʪʢʦʛʦ ʯʘʩʫ (ʤʝʥʰʝ 1 ʩ) [120, 121, 122, 123]. ʈʦʙʦʯʽ ʧʘʨʘʤʝʪʨʠ ʦʙʨʦʙʢʠ 

ʚʢʣʶʯʘʶʪʴ ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʦʙʨʦʙʢʠ, ʧʦʣʷʨʥʽʩʪʴ, ʥʘʧʨʫʞʝʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ, 

ʯʘʩʪʦʪʫ ʧʦʚʪʦʨʝʥʥʷ ʽʤʧʫʣʴʩʽʚ, ʧʠʪʦʤʫ ʝʥʝʨʛʽʶ, ʬʦʨʤʫ, ʰʠʨʠʥʫ ʪʘ ʢʽʣʴʢʽʩʪʴ ʽʤʧʫʣʴʩʽʚ 

[124, 125, 126, 127]. 
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ɺ ʧʦʨʽʚʥʷʥʥʽ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʝʢʩʪʨʘʢʮʽʾ, ʝʣʝʢʪʨʦ-ʽʤʧʫʣʴʩʥʘ ʪʝʭʥʦʣʦʛʽʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʠʞʯʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʮʝʩʫ, ʙʣʠʟʴʢʦ 30ï40 ÁC, ʱʦ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ 

ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʪʝʨʤʦʯʫʪʣʠʚʠʭ ʩʧʦʣʫʢ ʫ ʭʘʨʯʦʚʽʡ ʤʘʪʨʠʮʽ ʪʘ ʟʙʝʨʝʞʝʥʥʶ 

ʬʽʪʦʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ.. ʎʝʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʽʢʨʦʙʥʦʾ ʽʥʘʢʪʠʚʘʮʽʾ ʚ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʘʭ, ʱʦ ʧʦʜʦʚʞʫʻ ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʥʩʝʨʚʘʥʪʽʚ ʘʙʦ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ. ɺʽʥ ʥʘʜʘʻ ʙʝʟʣʽʯ ʧʝʨʝʚʘʛ, ʪʘʢʠʭ ʷʢ ʟʙʝʨʝʞʝʥʥʷ 

ʾʭʥʴʦʾ ʧʦʯʘʪʢʦʚʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ, ʩʤʘʢʫ, ʢʦʣʴʦʨʫ, ʩʚʽʞʦʩʪʽ ʪʘ ʘʨʦʤʘʪʫ [129, 130, 

131, 133]. 

ʉʢʣʘʜʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʝʣʝʢʪʨʦ-ʽʤʧʫʣʴʩʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʡʦʛʦ 

ʚʠʩʦʢʽʡ ʮʽʥʽ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʩʰʪʘʙʘʭ ʪʘ ʧʦʪʨʝʙʫʻ 

ʚʝʣʠʢʠʭ ʧʦʯʘʪʢʦʚʠʭ ʽʥʚʝʩʪʠʮʽʡ [128]. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ 

ʪʘʢʦʞ ʧʨʠʩʫʪʥʽ ʜʝʷʢʽ ʥʝʛʘʪʠʚʥʽ ʘʩʧʝʢʪʠ, ʪʘʢʽ ʷʢ ʫʪʚʦʨʝʥʥʷ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, 

ʤʦʞʣʠʚʝ ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ ʪʘ ʬʝʨʤʝʥʪʘʪʠʚʥʝ ʨʦʟʢʣʘʜʘʥʥʷ 

ʚʽʜʥʦʚʣʝʥʠʭ ʧʽʛʤʝʥʪʽʚ. ʑʝ ʦʜʠʥ ʥʝʜʦʣʽʢ ʩʪʦʩʫʻʪʴʩʷ ʾʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʨʦʚʽʜʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ, ʚ ʷʢʝ ʚʦʥʘ ʤʽʩʪʠʪʴʩʷ. ɺʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʧʨʦʚʽʜʥʦʩʪʽ ʟʥʠʞʫʶʪʴ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʷʚʠʱʘ ʝʣʝʢʪʨʦʧʦʨʘʮʽʾ [136, 137, 138]. ɯʩʥʫʻ ʥʝʙʝʟʧʝʢʘ, 

ʧʦʚ'ʷʟʘʥʘ ʟ ʥʝʤʠʥʫʯʠʤ ʚʠʥʠʢʥʝʥʥʷʤ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ ʥʘ ʤʝʞʽ ʝʣʝʢʪʨʦʜʘ ʪʘ 

ʧʨʦʜʫʢʪʫ ʞʠʚʣʝʥʥʷ ʚ ʢʘʤʝʨʽ ʦʙʨʦʙʢʠ. ʊʘʢʽ ʨʝʘʢʮʽʾ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʢʦʨʦʟʽʾ ʪʘ 

ʟʘʙʨʫʜʥʝʥʥʷ ʝʣʝʢʪʨʦʜʽʚ, ʝʣʝʢʪʨʦʣʽʟʫ ʚʦʜʠ, ʤʽʛʨʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʤʘʪʝʨʽʘʣʫ ʝʣʝʢʪʨʦʜʘ 

ʪʘ ʭʽʤʽʯʥʠʭ ʟʤʽʥ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʭʘʨʯʦʚʦʛʦ ʧʨʦʜʫʢʪʫ [138, 139, 140]. ʊʘʢʠʤ ʯʠʥʦʤ 

ʟʘʣʠʰʘʶʪʴʩʷ ʪʘʢʽ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ, ʷʢ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʜʥʦʨʽʜʥʦʾ ʦʙʨʦʙʢʠ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ ʪʘ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ ʝʣʝʢʪʨʦ-ʽʤʧʫʣʴʩʥʦʛʦ ʧʦʣʷ ʜʣʷ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

1.1.12. ɽʢʩʪʨʘʢʮʽʷ ʧʽʜ ʜʽʻʶ ʥʘʜʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. ɺʽʜʦʤʘ ʷʢ ʧʨʠʩʢʦʨʝʥʘ 

ʝʢʩʪʨʘʢʮʽʷ ʨʦʟʯʠʥʥʠʢʦʤ, ʝʢʩʪʨʘʢʮʽʷ ʨʽʜʠʥʦʶ ʧʽʜ ʪʠʩʢʦʤ, ʝʢʩʪʨʘʢʮʽʷ ʨʦʟʯʠʥʥʠʢʦʤ ʧʽʜ 

ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ (PLE). ʋʤʦʚʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʪʠʩʢʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ PLE, 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʘʭ 323ï473 ʂ ʪʘ 3,5ï20 ʄʇʘ ʚʽʜʧʦʚʽʜʥʦ. ʇʽʜʚʠʱʝʥʠʡ ʪʠʩʢ (10ï

15 ʄʇʘ) ʚʠʢʣʠʢʘʻ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ (50ï200Á C) ʨʦʟʯʠʥʥʠʢʘ ʚʠʱʝ ʡʦʛʦ ʪʦʯʢʠ 

ʢʠʧʽʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʠʬʫʟʽʷ ʨʦʟʯʠʥʥʠʢʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʤʽʨʫ ʟʥʠʞʝʥʥʷ ʚ'ʷʟʢʦʩʪʽ ʪʘ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ, ʱʦ ʧʦʣʝʛʰʫʻ ʧʨʦʥʠʢʥʝʥʥʷ ʨʦʟʯʠʥʥʠʢʘ ʫ ʪʚʝʨʜʠʡ ʟʨʘʟʦʢ ʪʘ 
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ʟʥʠʞʫʻ ʚʟʘʻʤʦʜʽʶ ʮʽʣʴʦʚʠʭ ʩʧʦʣʫʢ ʟ ʤʘʪʨʠʮʝʶ, ʪʠʤ ʩʘʤʠʤ ʧʦʢʨʘʱʫʶʯʠ 

ʤʘʩʦʧʝʨʝʥʝʩʝʥʥʷ. ʇʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʨʠʩʢʦʨʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʝʢʩʪʨʘʢʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʯʠʥʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ ʤʘʩʦʦʙʤʽʥʫ. 

ʂʨʽʤ ʪʦʛʦ, ʧʽʜʚʠʱʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʥʠʞʫʻ ʚ'ʷʟʢʽʩʪʴ ʪʘ ʧʦʚʝʨʭʥʝʚʠʡ ʥʘʪʷʛ 

ʨʦʟʯʠʥʥʠʢʽʚ, ʜʦʧʦʤʘʛʘʶʯʠ ʾʤ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʪʠʩʷ ʧʦ ʙʽʦʣʦʛʽʯʥʽʡ ʤʘʪʨʠʮʽ ʪʘ 

ʧʦʢʨʘʱʫʶʯʠ ʰʚʠʜʢʽʩʪʴ ʝʢʩʪʨʘʢʮʽʾ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʛʘʨʷʯʘ ʚʦʜʘ ʧʽʜ ʪʠʩʢʦʤ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʨʦʟʯʠʥʥʠʢ ʜʣʷ ʝʢʩʪʨʘʢʮʽʾ, ʘ ʥʝ ʦʨʛʘʥʽʯʥʠʡ ʨʦʟʯʠʥʥʠʢ. ʊʘʢʠʡ 

ʤʝʪʦʜ ʥʘʟʠʚʘʻʪʴʩʷ ʝʢʩʪʨʘʢʮʽʻʶ ʛʘʨʷʯʦʶ ʚʦʜʦʶ ʧʽʜ ʪʠʩʢʦʤ ʘʙʦ ʩʫʙʢʨʠʪʠʯʥʦʶ 

ʝʢʩʪʨʘʢʮʽʻʶ ʚʦʜʠ [141, 142, 145]. 

ɺ ʧʨʦʮʝʩʽ ʝʢʩʪʨʘʢʮʽʾ ʧʽʜʪʨʠʤʫʶʪʴ ʚʠʩʦʢʫ ʪʝʤʧʝʨʘʪʫʨʫ ʪʘ ʪʠʩʢ, ʱʦ ʛʘʨʘʥʪʫʻ 

ʭʦʨʦʰʫ ʨʦʟʯʠʥʥʽʩʪʴ ʽ ʰʚʠʜʢʫ ʝʢʩʪʨʘʢʮʽʶ. ʄʘʩʦʧʝʨʝʥʦʩ ʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟ 

ʤʘʪʨʠʮʽ ʚ ʨʦʟʯʠʥʥʠʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʟʥʘʯʝʥʴ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʪʠʩʢʫ ʪʘ ʧʽʜʪʨʠʤʢʠ ʧʦʩʪʽʡʥʠʭ ʟʥʘʯʝʥʴ ʧʨʦʪʷʛʦʤ ʚʠʟʥʘʯʝʥʦʛʦ ʯʘʩʫ 

ʝʢʩʪʨʘʢʮʽʾ ʟʨʘʟʢʘ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʯʘʩʫ ʝʢʩʪʨʘʢʮʽʾ ʪʠʩʢ ʩʢʠʜʘʻʪʴʩʷ. ɼʘʣʽ ʦʪʨʠʤʘʥʠʡ 

ʝʢʩʪʨʘʢʪ ʥʘʜʭʦʜʠʪʴ ʫ ʟʙʽʨʥʫ ʢʘʤʝʨʫ ʧʨʠʩʪʨʦʶ, ʘ ʝʢʩʪʨʘʢʮʽʡʥʘ ʢʘʤʝʨʘ ʧʨʦʤʠʚʘʻʪʴʩʷ 

ʯʠʩʪʠʤ ʨʦʟʯʠʥʥʠʢʦʤ, ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʟʘʣʠʰʢʽʚ ʝʢʩʪʨʘʢʪʫ, ʱʦʙ ʧʨʠʡʥʷʪʠ ʨʝʰʪʫ ʟʨʘʟʢʽʚ 

ʚ ʢʘʤʝʨʫ ʪʠʩʢʫ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʝʢʩʪʨʘʢʮʽʷ [58, 86, 143, 144]. 

ʈʽʜʠʥʥʘ ʝʢʩʪʨʘʢʮʽʷ ʧʽʜ ʪʠʩʢʦʤ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʫ 

ʢʣ̔ʴʢʽʩʪʴ ʨʦʟʯʠʥʥʠʢʘ ʧʨʠ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʪʘ ʪʠʩʢʫ. ʎʽ ʫʤʦʚʠ ʩʧʨʠʷʶʪʴ ʰʚʠʜʢʽʡ 

ʪʘ ʝʬʝʢʪʠʚʥʽʡ ʝʢʩʪʨʘʢʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʧʦʩʠʣʝʥʥʷ ʜʠʬʫʟʽʾ, ʟʥʠʞʝʥʥʷ ʚ'ʷʟʢʦʩʪʽ ʪʘ 

ʟʥʠʞʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʝʢʩʪʨʘʢʮʽʡʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ. ʎʝʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʙʝʟʧʝʯʥʽ ʨʦʟʯʠʥʥʠʢʠ, ʪʘʢʠʭ ʷʢ ʚʦʜʘ ʘʙʦ ʤʝʪʘʥʦʣ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʟʝʣʝʥʦʶ 

ʪʝʭʥʦʣʦʛʽʻʶ. ʇʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʝʢʩʪʨʘʢʮʽʾ, ʝʢʩʪʨʘʢʮʽʷ ʧʽʜ ʚʠʩʦʢʠʤ 

ʪʠʩʢʦʤ ʤʘʻ ʚʠʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ, ʪʘʢʽ ʷʢ ʙʽʣʴʰ ʢʦʨʦʪʢʠʡ ʯʘʩ ʝʢʩʪʨʘʢʮʽʾ, ʚʠʱʠʡ ʚʠʭʽʜ, 

ʥʠʞʯʽ ʨʽʚʥʽ ʜʦʤʽʰʦʢ ʪʘ ʥʠʞʯʝ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ. [145, 146, 147]. 

ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʨʽʜʠʥʥʦʾ ʝʢʩʪʨʘʢʮʽʾ ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʝʢʩʪʨʘʢʮʽʾ ʨʦʟʯʠʥʥʠʢʦʤ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤʫ 

ʪʠʩʢʫ, ʻ ʪʝ, ʱʦ ʨʦʟʯʠʥʥʠʢʠ ʧʽʜ ʪʠʩʢʦʤ ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʨʽʜʢʦʤʫ ʩʪʘʥʽ, ʥʘʚʽʪʴ ʚʠʱʝ ʟʘ ʾʭ 

ʟʚʠʯʘʡʥʽ ʪʦʯʢʠ ʢʠʧʽʥʥʷ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʠʩʦʢʫ 

ʪʝʤʧʝʨʘʪʫʨʫ [151]. 
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ʆʩʥʦʚʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ ʝʢʩʪʨʘʢʮʽʾ ʨʽʜʠʥʠ ʧʽʜ ʪʠʩʢʦʤ ʻ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ 

ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʝʢʩʪʨʘʢʮʽʾ, ʘ ʩʘʤʝ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʪʠʩʢʫ. ɺʦʥʘ ʥʝ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʽʛʤʝʥʪʽʚ, 

ʯʫʪʣʠʚʠʭ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ, ʦʩʢʽʣʴʢʠ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ [148, 

150]. ʉʝʣʝʢʪʠʚʥʽʩʪʴ ʜʦʩʷʛʘʻʪʴʩʷ ʣʠʰʝ ʚʘʨʽʶʚʘʥʥʷʤ ʪʠʧʫ ʨʦʟʯʠʥʥʠʢʘ; ʥʝʦʙʭʽʜʥʝ 

ʦʯʠʱʝʥʥʷ ʧʽʩʣʷ ʢʦʞʥʦʛʦ ʮʠʢʣʫ ʝʢʩʪʨʘʢʮʽʾ; ʚ ʜʘʥʠʡ ʯʘʩ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʠʰʝ 

ʜʣʷ ʘʥʘʣʽʪʠʯʥʠʭ ʮʽʣʝʡ, ʦʩʢʽʣʴʢʠ ʧʨʦʤʠʩʣʦʚʝ ʚʠʣʫʯʝʥʥʷ ʱʝ ʥʝ ʤʘʩʰʪʘʙʦʚʘʥʦ [150, 

153]. 

1.1.13. ɽʢʩʪʨʘʢʮʽʷ ʭʦʣʦʜʥʦʶ ʧʣʘʟʤʦʶ ï ʥʦʚʘ ʽ ʚʽʜʥʦʩʥʦ ʥʝʚʠʚʯʝʥʘ ʥʝʪʝʨʤʽʯʥʘ 

ʪʝʭʥʦʣʦʛʽʷ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʚʚʘʞʘʻʪʴʩʷ ʽʥʥʦʚʘʮʽʡʥʠʤ ʤʝʪʦʜʦʤ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʠʩʦʢʦʘʢʪʠʚʥʽ ʟʘʨʷʜʞʝʥʽ 

ʤʦʣʝʢʫʣʠ ʪʘ ʛʘʟʦʧʦʜʽʙʥʽ ʚʠʜʠ ʜʣʷ ʽʥʘʢʪʠʚʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʇʣʘʟʤʫ 

ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʛʘʨʷʯʫ ʧʣʘʟʤʫ ʚʽʜ 1000 ʜʦ 10 000 ʂ ʪʘ ʭʦʣʦʜʥʫ ʧʣʘʟʤʫ ʚʽʜ 300 ʜʦ 

500 ʂ [161, 162]. ʍʦʣʦʜʥʘ ʧʣʘʟʤʘ ï ʮʝ ʥʝʪʝʨʤʽʯʥʘ ʧʣʘʟʤʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ 

ʨʦʙʦʯʠʤ ʛʘʟʦʤ ʷʢʦʾ ʻ ʩʫʭʝ ʧʦʚʽʪʨʷ, ʢʠʩʝʥʴ, ʘʟʦʪ, ʘʨʛʦʥ ʘʙʦ ʛʝʣʽʡ (ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ) ʾʾ ʤʦʞʥʘ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟ ʪʝʨʤʦʯʫʪʣʠʚʠʤʠ 

ʩʧʦʣʫʢʘʤʠ [155, 156, 157, 166].  

ʎʝʡ ʩʧʦʩʽʙ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʝʢʩʪʨʘʢʮʽʾ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʩʧʦʣʫʢ ʽʟ ʨʦʩʣʠʥʥʠʭ ʤʘʪʨʠʮʴ. ɹʘʨôʻʨʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʨʦʟʨʷʜ ʛʝʥʝʨʫʻʪʴʩʷ ʜʚʦʤʘ 

ʝʣʝʢʪʨʦʜʘʤʠ, ʨʦʟʜʽʣʝʥʠʤʠ ʰʘʨʦʤ ʜʽʝʣʝʢʪʨʠʢʘ, ʷʢʠʡ ʧʨʘʮʶʻ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ 

ʚ ʜ̔ʘʧʘʟʦʥʽ 0,1é1 ʘʪʤ, ʧʨʠ ʯʘʩʪʦʪʽ ʜʦ 104 ɻʮ ʽ ʟʤʽʥʥʽʡ ʥʘʧʨʫʟʽ ʜʦ 100 ʢɺʪ. ʄʽʞ ʜʚʦʤʘ 

ʝʣʝʢʪʨʦʜʘʤʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʝʨʝʧʘʜ ʪʠʩʢʫ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʽʦʥʽʟʘʮʽʾ ʛʝʣʽʶ, ʚʦʜʥʶ ʯʠ 

ʘʟʦʪʫ. [158, 159, 160, 163, 164]. 

ʅʝʱʦʜʘʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʫ ʭʦʣʦʜʥʦʾ ʧʣʘʟʤʠ ʥʘʛʦʣʦʰʫʶʪʴ, ʱʦ ʫʧʦʚʽʣʴʥʝʥʘ 

ʜʝʛʨʘʜʘʮʽʷ ʯʫʪʣʠʚʠʭ ʜʦ ʪʝʧʣʘ ʙʽʦʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʚʢʣʶʯʘʶʯʠ ʬʝʥʦʣʠ, ʚʽʪʘʤʽʥʠ ʪʘ 

ʙʽʣʢʠ, ʜʦʧʦʤʘʛʘʻ ʟʙʝʨʝʛʪʠ ʧʦʞʠʚʥʽ ʪʘ ʩʝʥʩʦʨʥʽ ʷʢʦʩʪʽ ʝʢʩʪʨʘʢʪʽʚ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ, ʦʩʢʽʣʴʢʠ ʭʦʣʦʜʥʘ ʧʣʘʟʤʘ ʧʨʘʮʶʻ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ, ʙʣʠʟʴʢʦʾ ʜʦ 

ʢ̔ ʤʥʘʪʥʦʾ, ʱʦ ʟʥʠʞʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʝʥʝʨʛʦʻʤʥʦʤʫ ʦʭʦʣʦʜʞʝʥʥʽ ʧʽʩʣʷ ʮʴʦʛʦ. ʍʦʣʦʜʥʘ 

ʧʣʘʟʤʘ ʧʨʦʜʦʚʞʫʻ ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʽ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʢʩʪʨʘʢʮʽʾ 

ʜʝʷʢʠʭ ʙʽʦʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ. ʅʘʧʨʠʢʣʘʜ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʭʦʣʦʜʥʘ ʧʣʘʟʤʘ ʧʽʜʚʠʱʫʻ 
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ʚʠʭʽʜ ʝʢʩʪʨʘʢʮʽʾ ʝʬʽʨʥʠʭ ʤʘʩʝʣ ʽ ʧʦʣʽʬʝʥʦʣʽʚ ʧʨʠ ʤʝʥʰʠʭ ʚʠʪʨʘʪʘʭ ʝʥʝʨʛʽʾ ʪʘ ʙʽʣʴʰ 

ʢʦʨʦʪʢʦʤʫ ʯʘʩʽ ʦʙʨʦʙʢʠ [166, 167, 168, 169, 170, 171] 

ʊʝʭʥʦʣʦʛʽʷ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʭʦʣʦʜʥʦʶ ʧʣʘʟʤʦʶ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʩʝ ʱʝ 

ʦʙʤʝʞʝʥʦ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʤʘʩʰʪʘʙʘʭ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʧʣʘʟʤʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʥʦʩʷʪʴ 

ʟʙʽʣʴʰʝʥʥʷ ʧʝʨʝʢʠʩʥʠʭ ʯʠʩʝʣ, ʧʦʚôʷʟʘʥʠʭ ʟ ʧʨʠʩʫʪʥʽʩʪʶ ʚ ʭʦʣʦʜʥʽʡ ʧʣʘʟʤʽ ʚʽʣʴʥʠʭ 

ʨʘʜʠʢʘʣʽʚ, ʱʦ ʚʠʢʣʠʢʘʻ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ ʫ ʧʨʦʜʫʢʪʘʭ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʞʠʨʫ. 

ɯʥʰʠʤ ʥʝʜʦʣʽʢʦʤ ʻ ʥʝʟʜʘʪʥʽʩʪʴ ʜʝʘʢʪʠʚʫʚʘʪʠ ʚʥʫʪʨʽʰʥʽ ʬʝʨʤʝʥʪʠ ʚ ʧʨʦʜʫʢʪʘʭ. 

ʇʦʪʨʽʙʥʦ ʧʦʩʪʽʡʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʧʣʘʟʤʠ ʪʘ ʯʘʩ ʧʨʦʮʝʩʫ 

ʦʙʨʦʙʢʠ ʩʠʨʦʚʠʥʠ, ʽʥʘʢʰʝ ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʟʥʠʞʝʥʥʷ ʙʽʦʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ ʪʘ 

ʩʢʣʘʜʫ ʞʠʨʥʠʭ ʢʠʩʣʦʪ. ʂʨʽʤ ʪʦʛʦ, ʪʨʠʚʘʣʠʡ ʚʧʣʠʚ ʭʦʣʦʜʥʦʾ ʧʣʘʟʤʠ ʧʽʜ ʯʘʩ 

ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʧʦʪʝʥʮʽʡʥʦ ʧʝʨʝʰʢʦʜʞʘʻ ʧʦʰʠʨʝʥʥʶ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ. ʅʘʧʨʠʢʣʘʜ, 

ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʤʽʥʠ ʪʝʢʩʪʫʨʠ, ʢʦʣʴʦʨʫ ʪʘ ʩʤʘʢʫ. ɺʠʨʦʙʥʠʮʪʚʦ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʧʦʪʨʝʙʫʻ ʜʦʩʚʽʜʯʝʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ 

ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ. ʇʨʦʤʠʩʣʦʚʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʭʦʣʦʜʥʦʶ 

ʧʣʘʟʤʦʶ ʚʠʤʘʛʘʻ ʢʨʫʧʥʠʭ ʧʦʯʘʪʢʦʚʠʭ ʽʥʚʝʩʪʠʮʽʡ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʩʪʚʦʨʝʥʥʷ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ [165, 172, 173, 174]. 

1.1.14 ʍʣʘʜʦʥʦʚʘ ʝʢʩʪʨʘʢʮʽʷ. ɿʨʽʜʞʝʥʽ ʛʘʟʠ, ʷʢ ʨʦʟʯʠʥʥʠʢʠ, ʚʩʝ ʰʠʨʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʣʽʧʽʜʥʠʭ ʝʢʩʪʨʘʢʪʽʚ ʽʟ ʨʽʟʥʦʾ 

ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ [175, 176]. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʪʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʝʢʩʪʨʘʢʪʠ, ʷʢʽ 

ʦʜʝʨʞʫʶʪʴ ʟ ʾʭ ʜʦʧʦʤʦʛʦʶ, ʧʦʚʥʽʩʪʶ ʟʙʝʨʽʛʘʶʪʴ ʥʘʪʠʚʥʫ ʩʪʨʫʢʪʫʨʫ ʤʦʣʝʢʫʣ, ʱʦ 

ʚʠʣʫʯʘʶʪʴʩʷ, ʩʤʘʢʦʚʽ ʪʘ ʘʨʦʤʘʪʠʯʥʽ ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ, ʽ ʤʽʩʪʷʪʴ ʤʝʥʰʝ 

ʩʪʦʨʦʥʥʽʭ ʜʦʤʽʰʦʢ. ʂʨʽʤ ʪʦʛʦ, ʪʝʭʥʦʣʦʛʽʾ ʭʣʘʜʦʥʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ ʜʦʟʚʦʣʷʶʪʴ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʬʦʨʤʫʚʘʪʠ ʬʨʘʢʮʽʡʥʠʡ ʩʢʣʘʜ ʦʜʝʨʞʫʚʘʥʠʭ ʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, 

ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʪʘ ʢʦʩʤʝʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ.  

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ ʜʦʟʚʦʣʷʻ ʩʬʦʨʤʫʣʶʚʘʪʠ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ 

ʭʣʘʜʦʥʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ. ʈʦʟʯʠʥʥʠʢʠ ʥʘ ʦʩʥʦʚʽ ʟʨʽʜʞʝʥʠʭ ʭʣʘʜʦʥʽʚ ʻ ʥʘʡʙʽʣʴʰ 

ʽʥʝʨʪʥʠʤʠ ʽʟ ʚʽʜʦʤʠʭ ʥʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ. ʎʝ ʚʢʣʶʯʘʻ ʭʽʤʽʯʥʠʡ 

ʚʧʣʠʚ ʥʘ ʚʠʜʽʣʶʚʘʥʽ ʦʣʽʾ, ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʝ ʚʠʜʘʣʝʥʥʷ ʨʦʟʯʠʥʥʠʢʘ ʽʟ ʢʽʥʮʝʚʦʛʦ 

ʧʨʦʜʫʢʪʫ, ʟʙʝʨʽʛʘʻ ʢʦʣʽʨ, ʘʨʦʤʘʪ ʽ ʩʤʘʢʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʪʨʠʤʫʚʘʥʠʭ ʦʣʽʡ. ʇʨʠ ʮʴʦʤʫ 
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ʜʫʞʝ ʚʘʞʣʠʚʦ, ʱʦ ʜʷʢʫʶʯʠ ʥʠʟʴʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʢʠʧʽʥʥʷ ʨʽʜʢʠʭ ʭʣʘʜʦʥʽʚ (-10é-

60Áʉ) ʧʨʦʮʝʩʠ ʝʢʩʪʨʘʢʮʽʾ ʪʘ ʚʠʜʘʣʝʥʥʷ ʭʣʘʜʦʥʽʚ ʽʟ ʦʣʽʡ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ 20é30Áʉ, ʱʦ ʨʽʟʢʦ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʦʣʽʡ. ʆʪʨʠʤʘʥʽ ʥʘʪʫʨʘʣʴʥʽ ʤʘʩʣʷʥʽ 

ʝʢʩʪʨʘʢʪʠ ʯʠʩʪʽ ʚʽʜ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʊʝʭʥʦʣʦʛʽʷ ʝʢʩʪʨʘʢʮʽʾ ʦʣʽʡ ʦʨʛʘʥʽʯʥʠʤʠ ʨʦʟʯʠʥʥʠʢʘʤʠ ʚʢʣʶʯʘʻ ʜʝʢʽʣʴʢʘ 

ʚʠʨʦʙʥʠʯʠʭ ʮʠʢʣʽʚ: ʧʦʧʝʨʝʜʥʻ ʧʦʜʨʽʙʥʝʥʥʷ ʩʠʨʦʚʠʥʠ (ʷʢ ʧʨʘʚʠʣʦ, ʜʦ ʬʨʘʛʤʝʥʪʽʚ 

ʨʦʟʤʽʨʦʤ ʚʽʜ 100 ʜʦ 1000 ʤʢʤ), ʡʦʛʦ ʟʤʽʰʫʚʘʥʥʷ ʟ ʚʠʙʨʘʥʠʤ ʨʦʟʯʠʥʥʠʢʦʤ ʫ 

ʝʢʩʪʨʘʢʮʽʡʥʽʡ ʻʤʢʦʩʪʽ, ʟʣʠʚ ʤʽʩʮʝʣʠ (ʩʫʤʽʰ ʨʦʟʯʠʥʥʠʢʘ ʟ ʦʣʽʻʶ) ʫ ʚʠʧʘʨʥʠʢ, 

ʚʠʧʘʨʶʚʘʥʥʷ ʨʦʟʯʠʥʥʠʢʘ ʽʟ ʤʽʩʮʝʣʠ, ʟʣʠʚ ʦʣʽʾ, ʱʦ ʟʘʣʠʰʠʣʦʩʷ ʫ ʚʠʧʘʨʥʠʢʫ, ʜʦ 

ʧʨʠʡʦʤʥʦʾ ʻʤʢʦʩʪʽ, ʩʝʜʠʤʝʥʪʘʮʽʾ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʟ ʤʝʪʦ ʚʠʜʘʣʝʥʥʷ ʟ ʥʴʦʛʦ 

ʟʘʣʠʰʢʽʚ ʨʦʟʯʠʥʥʠʢʘ ʪʘ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʠʭ ʯʘʩʪʦʢ ʰʨʦʪʫ. 

ʅʘʡʷʩʢʨʘʚʽʰʝ ʝʢʩʪʨʘʢʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʨʽʜʞʝʥʠʭ ʭʣʘʜʦʥʽʚ ʚʠʷʚʣʷʶʪʴʩʷ ʧʨʠ 

ʚʠʜ̔ʣʝʥʽ ʦʩʦʙʣʠʚʦ ʮʽʥʥʠʭ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʩʠʨʦʚʠʥʠ ʽʥʛʨʝʜʽʻʥʪʽʚ: ʩʢʚʘʣʝʥʘ, ʘʟʫʣʝʥʘ, 

ʝʬʽʨʫ, ʚʘʣʝʨôʷʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽ ʪ.ʜ. ɰʭ ʚʤʽʩʪ ʫ ʭʣʘʜʦʥʦʚʠʭ ʝʢʩʪʨʘʢʪʘʭ ʩʫʪʪʻʚʦ ʚʠʱʝ ʥʽʞ 

ʚ ʦʣʽʷʭ, ʱʦ ʦʪʨʠʤʘʥʽ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ. ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʪʘʢʽ ʝʢʩʪʨʘʢʪʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʛʦʪʦʚʽ ʬʘʨʤʘʮʝʚʪʠʯʥʽ ʧʨʝʧʘʨʘʪʠ. 

ɼʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʫ ɺʅɼɯʍʊʃɿ ʫ ʤ. ʂʠʾʚ. ʍʘʨʢʦʚʽ ʪʘ ʟʘʭʠʱʝʥʘ 

ʥʠʟʴʢʦʶ ʘʚʪʦʨʩʴʢʠʭ ʩʚʽʜʦʮʪʚ ʉʉʉʈ: 973602ï1982ʨ.; 1002350ï1983ʨ.; 1341775ï

1987ʨ.; 1522489ï1989ʨ.; 1557716ï1990ʨ. 

ʆʪʨʠʤʘʥʽ ʟʘ ʮʽʻʶ ʪʝʭʥʦʣʦʛʽʻʶ ʨʦʩʣʠʥʥʽ ʝʢʩʪʨʘʢʪʠ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʽ, ʤʽʩʪʷʪʴ 

ʣʽʧʦʬʽʣʴʥʠʡ ʢʦʤʧʣʝʢʩ, ʞʠʨʦʨʦʟʯʠʥʥʽ ʚʽʪʘʤʽʥʠ, ʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, 

ʬʦʩʬʦʣʽʧʽʜʠ, ʩʪʝʨʠʥʠ, ʪʦʢʦʬʝʨʦʣʠ, ʭʣʦʨʦʬʽʣʠ, ʪʝʨʧʝʥʠ, ʧʦʣʽʬʝʥʦʣʠ, ʤʘʢʨʦ- ʪʘ 

ʤʽʢʨʦʝʣʝʤʝʥʪʠ, ʘʨʦʤʘʪʠʯʥʽ ʩʧʦʣʫʢʠ ʪʘ ʨʷʜ ʽʥʰʠʭ ʧʨʠʨʦʜʥʠʭ ʩʧʦʣʫʢ. 

ʇʦʩʪʘʥʦʚʦʶ ʌʂ ʄʆɿ ʋʢʨʘʾʥʠ ʫ 1993 ʨʦʮʽ ʪʝʭʥʦʣʦʛʽʶ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʜʦʟʚʦʣʝʥʦ 

ʜʦ ʤʝʜʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ: ʬʘʨʤʘʢʦʧʽʡʥʘ ʩʪʘʪʪʷ (ʌʉ) ʥʘ ʢʦʥʮʝʥʪʨʘʪ ʦʣʽʾ ʦʙʣʽʧʠʭʦʚʦʾ 

ɺʌʉ42ʋï125/33/37ï1351ï99; ʦʣʽʾ ʛʦʨʦʙʠʥʠ ʯʦʨʥʦʧʣʽʜʥʦʾ ɺʌʉ42ʋï4137ï966ï98 ʪʘ 

ʽʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʝʭʥʦʣʦʛʽʷ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟʨʽʜʞʝʥʠʤʠ 

ʛʘʟʘʤʠ, R-12 (ɻʆʉʊ 192212ï87), R-22 (ɻʆʉʊ 8502ï92), ʚ ʋʢʨʘʾʥʽ ʤʘʻ ʦʬʽʮʽʡʥʝ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʣʽʢʘʨʩʴʢʠʭ ʩʫʙʩʪʘʥʮʽʡ, ʭʘʨʯʦʚʠʭ 
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ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʜʦʙʘʚʦʢ. ʋ ʢʨʘʾʥʘʭ ɭʉ ʢʦʤʧʘʥʽʻʶ TIMAT IC 

ʚʠʧʫʩʢʘʻʪʴʩʷ ʝʢʩʪʨʘʢʮʽʡʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ GMP, ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʦʥʫ R134ʘ, ʤʘʶʯʦʛʦ ɭʉ ʽ FDA (ʋʧʨʘʚʣʽʥʥʷ ʟ ʩʘʥʽʪʘʨʥʦʛʦ ʥʘʛʣʷʜʫ 

ʟʘ ʷʢʽʩʪʶ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʤʝʜʠʢʘʤʝʥʪʽʚ ʉʐɸ) ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʭʘʨʯʦʚʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ, ʣʽʢʘʨʩʴʢʠʭ ʩʫʙʩʪʘʥʮʽʡ. 

ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʟʘʪʚʝʨʜʞʝʥʦ ʊʝʭʥʽʯʥʽ ʋʤʦʚʠ (ʊʋ.ʋ29.5ï25462871ï004:2010) ʥʘ 

ʝʢʩʪʨʘʢʮʽʡʥʫ ʫʩʪʘʥʦʚʢʫ, ʱʦ ʨʝʘʣʽʟʫʻ ʮʶ ʪʝʭʥʦʣʦʛʽʶ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʾʾ ʩʝʨʪʠʬʽʢʫʚʘʪʠ ʚ 

ʩʠʩʪʝʤʽ ʋʢʨʉɽʇʈʆ. 

ʉʝʨʪʠʬʽʢʦʚʘʥʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʥʘʜʘʣʽ ʛʘʨʤʦʥʽʟʫʚʘʪʠ 

ʪʝʭʥʽʯʥʽ ʩʪʘʥʜʘʨʪʠ ɭʉ, ɻʆʉʊ/ɼʉʊʋ ʥʘ ʧʨʦʜʫʢʮʽʶ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ ʫ 

ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ, ʭʘʨʯʦʚʽʡ, ʧʘʨʬʫʤʝʨʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʆʩʥʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʨʦʟʨʦʙʣʝʥʠʭ ʪʘ ʩʝʨʪʠʬʽʢʦʚʘʥʠʭ ʫ ʩʠʩʪʝʤʽ ʋʢʨʉɽʇʈʆ 

ʝʢʩʪʨʘʢʮʽʡʥʠʭ ʫʩʪʘʥʦʚʦʢ ʻ: 

- ʙʝʟʧʝʨʝʨʚʥʘ ʧʨʠʧʣʠʚʥʘ ʝʢʩʪʨʘʢʮʽʷ ʩʠʨʦʚʠʥʠ, ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʘ ʥʠʞʯʽʡ 

ʪʝʤʧʝʨʘʪʫʨʘʭ; 

- ʦʜʝʨʞʘʥʥʷ ʦʜʥʦʛʦ ʚʠʜʫ ʝʢʩʪʨʘʢʪʫ ʘʙʦ ʩʫʤʽʰʽ ʚʠʜʦʙʫʪʠʭ ʨʝʯʦʚʠʥ, ʫʪʚʦʨʝʥʦʾ ʥʘ 

ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʽʚʥʽ (ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ˉ5789-2005) ʧʨʠ ʨʽʟʥʠʭ ʚʠʜʘʭ ʩʠʨʦʚʠʥʠ; 

- ʦʜʥʦʯʘʩʥʦ ʟ ʧʨʦʮʝʩʦʤ ʝʢʩʪʨʘʢʮʽʾ ʟ ʨʽʜʢʦʾ ʩʫʤʽʰʽ ʚʠʜʦʙʫʪʠʭ ʨʝʯʦʚʠʥ 

ʚʠʜʘʣʷʻʪʴʩʷ ʨʦʟʯʠʥʥʠʢ, ʷʢʠʡ ʧʝʨʝʭʦʜʠʪʴ ʚ ʛʘʟʦʧʦʜʽʙʥʫ ʬʦʨʤʫ ʧʨʠ ʢʽʤʥʘʪʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ; 

- ʙʘʛʘʪʦʨʘʟʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʯʠʥʥʠʢʘ, ʱʦ ʮʠʨʢʫʣʶʻ ʫʩʝʨʝʜʠʥʽ ʟʘʤʢʥʫʪʦʾ 

ʽʟʦʣʴʦʚʘʥʦʾ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʠʩʪʝʤʠ ʧʽʜ ʨʦʙʦʯʠʤ ʪʠʩʢʦʤ ʜʦ 1,2 ʄʇʘ; 

- ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʥʪʘʢʪʫ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʨʦʟʯʠʥʥʠʢʘ ʪʘ ʨʝʯʦʚʠʥ, ʱʦ 

ʚʠʪʷʛʫʶʪʴʩʷ ʟ ʩʠʨʦʚʠʥʠ, ʯʠʩʪʠʭ ʚʽʜ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʧʨʦʪʷʟʽ ʚʩʴʦʛʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʮʠʢʣʫ. 

ʆʜʥʘʢ ʧʨʠ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ ʝʢʩʪʨʘʛʫʚʘʥʥʷ  ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ ʚʠʥʠʢʘʻ 

ʨʷʜ ʧʨʦʙʣʝʤ, ʚʽʜ ʫʩʧʽʰʥʦʛʦ ʨʽʰʝʥʥʷ ʷʢʠʭ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ 

ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ. ʆʜʥʦʶ ʟ ʥʠʭ ʻ ʧʨʦʙʣʝʤʘ ʨʝʢʫʧʝʨʘʮʽʾ ʭʣʘʜʦʥʦʚʠʭ 

ʨʦʟʯʠʥʥʠʢʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. ʊʘʢʘ ʨʝʢʫʧʝʨʘʮʽʷ ʥʝʦʙʭʽʜʥʘ, ʷʢ ʫ ʟʚôʷʟʢʫ ʟ 

ʚʠʤʦʛʘʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʦʩʢʽʣʴʢʠ ʚʠʢʣʶʯʘʻ ʚʠʢʠʜʠ ʚ ʘʪʤʦʩʬʝʨʫ ʬʪʦʨ-ʭʣʦʨ-
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ʤʽʩʪʢʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, ʪʘʢ ʽ ʟ ʝʢʦʥʦʤʽʯʥʦʶ ʪʦʯʢʠ ʟʦʨʫ, ʪʦʤʫ ʱʦ ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʻ ʚʪʨʘʪʠ 

ʨʦʟʯʠʥʥʠʢʽʚ, ʱʦ ʜʦʨʦʛʦ ʢʦʰʪʫʶʪʴ. 

 

1.2 ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʝʢʩʪʨʘʛʝʥʪʽʚ 

 

ɺ ʜʘʥʠʡ ʯʘʩ ʚ ʦʨʛʘʥʽʯʥʽʡ ʭʽʤʽʾ ʚʽʜʦʤʦ ʙʽʣʷ 300 ʨʦʟʯʠʥʥʠʢʽʚ, ʦʜʥʘʢ ʚʠʨʦʙʥʠʯʝ 

ʟʥʘʯʝʥʥʷ ʟ ʥʠʭ ʤʘʶʪʴ ʣʠʰʝ ʜʝʢʽʣʴʢʘ ʜʝʩʷʪʢʽʚ. ɰʭ ʢʣʘʩʠʬʽʢʫʶʪʴ ʥʘ ʦʩʥʦʚʽ ʬʽʟʠʯʥʠʭ ʽ 

ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʝʢʩʪʨʘʢʮʽʡʥʽʡ ʟʜʽʙʥʦʩʪʽ, ʪʦʙʪʦ ʟʜʽʙʥʦʩʪʽ ʚʠʣʫʯʘʪʠ ʽʟ 

ʩʠʨʦʚʠʥʠ ʥʝʦʙʭʽʜʥʽ ʣʽʧʽʜʥʽ ʢʦʤʧʣʝʢʩʠ. 

ɯʟ ʬʽʟʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʜʥʽʻʶ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʻ ʜʽʝʣʝʢʪʨʠʯʥʘ 

ʧʨʦʥʠʢʥʽʩʪʴ Ů. ʇʦ ʚʝʣʠʯʠʥʽ Ů ʨʦʟʨʽʟʥʶʶʪʴ ʨʦʟʯʠʥʥʠʢʠ ʟ ʚʠʩʦʢʦʶ (Ů > 50), ʩʝʨʝʜʥʴʦʶ 

(12é50) ʪʘ ʥʠʟʴʢʦʶ (Ů < 12) ʜʽʝʣʝʢʪʨʠʯʥʦʶ ʧʨʦʥʠʢʥʽʩʪʶ. ʇʦʨʽʚʥʷʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʚʝʣʠʯʠʥʠ Ů ʜʣʷ ʨʽʟʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1.1 [1]. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʜʽʝʣʝʢʪʨʠʯʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʨʦʟʯʠʥʥʠʢ ʩʪʘʥʦʚʠʪʴʩʷ ʙʽʣʴʰ ʧʦʣʷʨʥʠʤ. ʇʨʠ ʮʴʦʤʫ ʚ 

ʛʨʫʧʫ ʛʽʜʨʦʬʽʣʴʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʚʭʦʜʷʪʴ ʚʠʩʦʢʦʧʦʣʷʨʥʽ ʨʦʟʯʠʥʥʠʢʠ, ʘ ʛʽʜʨʦʬʦʙʥʠʭ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʝʢʩʪʨʘʢʮʽʾ ʦʣʽʡ ʥʠʟʴʢʦʧʦʣʷʨʥʽ (ʚʫʛʣʝʚʦʜʥʽ, ʜʠʭʣʦʨʝʪʘʥ, 

ʙʝʥʟʦʣ, ʛʝʢʩʘʥ, ʨʷʜ ʝʬʽʨʽʚ ʽ ʪ.ʜ.) [2]. 

 

ʊʘʙʣʠʮʷ 1.1  

ɼʽʝʣʝʢʪʨʠʯʥʘ ʧʨʦʥʠʢʥʽʩʪʴ (Ů), ʜʠʧʦʣʴʥʠʡ ʤʦʤʝʥʪ (ɛ) ʥʘʡʙʽʣʴʰ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ [1] 

ʈʦʟʯʠʥʥʠʢ Ů ɛ, D*  

1 2 3 

ɸʮʝʪʦʥ 20,7 2,7 

ɸʮʝʪʦʥʽʪʨʽʣ 37,5 3,5 

ɹʝʥʟʦʣ 2,3 0,0 

ɺʦʜʘ 78,5 1,8 

ɻʝʢʩʘʥ 1,9 0,0 

ɼʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜ 48,9 3,9 

ɼʠʤʝʪʠʣʬʦʨʤʘʤʽʜ 36,7 3,8 

ɼʽʦʢʩʘʥ 2,2 0,4 

1,2-ɼʠʭʣʦʨʝʪʘʥ 10,4 1,75 

ɼʽʝʪʠʣʦʚʠʡ ʝʬʽʨ 4,2 1,25 

ʄʝʪʘʥʦʣ 32,6 1,65 

ʅʽʪʨʦʙʝʥʟʦʣ 34,8 4,0 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 1.1 

 
1 2 3 

ʅʽʪʨʦʤʝʪʘʥ 38,6 3,1 

ʇʽʨʠʜʠʥ 12,3 2,2 

ʇʨʦʧʽʣʝʥʢʘʨʙʦʥʘʪ 65,1 5,0 

ʉʫʣʴʬʦʣʘʥ 44,0 4,8 

ʊʝʪʨʘʛʽʜʨʦʬʫʨʘʥ 7,4 1,7 

ʊʝʪʨʘʭʣʦʨʤʝʪʘʥ 2,2 0,0 

ʆʮʪʦʚʘ ʢʠʩʣʦʪʘ 6,2 1,5 

ʌʦʨʤʘʤʽʜ 109,5 3,4 

ʍʣʦʨʠʩʪʠʡ ʤʝʪʠʣʝʥ 8,9 1,5 

ɽʪʘʥʦʣ 24,3 1,7 

ɽʪʠʣʘʮʝʪʘʪ 6,0 1,85 

* ʋ ʩʠʩʪʝʤʽ CI 1 ʦʜʠʥʠʮʷ ɼʝʙʘʷ D = 3.33564·10-30 ʂʣĿʤ. 

 

ɯʟ ʽʥʰʠʭ ʬʽʟʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʰ ʟʘ ʚʩʝ ʚʨʘʭʦʚʫʶʪʴ ʚôʷʟʢʽʩʪʴ ʽ ʛʫʩʪʠʥʫ, 

ʪʘʢ ʷʢ ʚʦʥʠ ʢʦʥʪʨʦʣʶʶʪʴ ʧʨʦʮʝʩʠ ʧʝʨʝʥʝʩʝʥʥʷ ʚ ʨʦʟʯʠʥʽ. 

ʆʢʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʦʟʯʠʥʥʠʢʘ ʻ ʪʘʢʽ ʬʽʟʠʯʥʽ ʧʘʨʘʤʝʪʨʠ, 

ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ ʽ ʧʠʪʦʤʘ ʪʝʧʣʦʪʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ. ɺʦʥʠ ʚʠʟʥʘʯʘʶʪʴ ʣʝʛʢʽʩʪʴ 

ʚʠʜʘʣʝʥʥʷ ʨʦʟʯʠʥʥʠʢʘ ʽʟ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ.  

ʇʦʨʽʚʥʷʣʴʥʽ ʟʥʘʯʝʥʥʷ ʧʝʨʝʣʽʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʨʦʟʯʠʥʥʠʢʽʚ 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1.2., ʽʟ ʪʘʙʣʠʮʽ ʚʠʧʣʠʚʘʻ, ʱʦ ʟʨʽʜʞʝʥʽ ʭʣʘʜʦʥʠ (ʚʫʛʣʝʚʦʜʥʽ, ʱʦ 

ʤ̔ ʩʪʷʪʴ ʬʪʦʨ-ʭʣʦʨ) ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʝʨʝʣʽʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʻ ʦʧʪʠʤʘʣʴʥʠʤʠ 

ʨʦʟʯʠʥʥʠʢʘʤʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ ʝʢʩʪʨʘʢʮʽʾ ʦʣʽʡ.
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ʊʘʙʣʠʮʷ 1.2   

ʆʩʥʦʚʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʨʽʜʞʝʥʠʭ ʛʘʟʽʚ 

 

ʇʦʢʘʟʥʠʢ 11  

CCL3F 

12 

CCL2F2 

22 CHCLF2 114 

C2CL2F4 

142 

C2H3CLF2 

C318    ʮ-

C4F8 

ʇʨʦʧʘʥ             

ʉ3ʅ8 

ɹʫʪʘʥ           

ʉ4ʅ10 

ɼʚʦʦʢʠʩ 

ʚʫʛʣʝʮʶ ʉʆ2 

ʄʦʣʝʢʫʣʷʨʥʘ 

ʤʘʩʘ 

137,38 12093 86,48 170,92 100,48 200,04 44,09 58,12 44,01 

ʊʠʩʢ ʢʨʠʪʠʯʥʠʡ, 

ʄʇʘ 

4,350 4,060 4,900 3,250 4,200 2,800 4,200 3,747 7,300 = 73 ʙʘʨ 

ʊʠʩʢ ʧʘʨʠ ʧʨʠ 

20Á ʉ, ʄʇʘ 

0,090 0,577 0,910 0,186 0,295 0,272 0,832 0,205 5,850 

ɼʠʥʘʤʽʯʥʘ  

ʚôʷʟʢʽʩʪʴ, ʇʘĿʩ 

0,444 0,260 0,238 0,400 0,334 0,425 0,108 0,177 0,069 

ɻʫʩʪʠʥʘ 

ʢʨʠʪʠʯʥʘ, ʤʛ/ʤ3 

544 558 525 582 435 620   468 

ɻʫʩʪʠʥʘ ʧʨʠ 

20Áʉ, ʢʛ/ʤ3 

1488 1329 1200 1472 1116 1517 501 579 770 

ʇʦʚʝʨʭʥʝʚʠʡ 

ʥʘʪʷʛ, 1Ŀ10-3 ʅ/ʤ 

19,6 9,12 8,00* 12,5* 10,98 7,84 12,00 15,70  

ʊʝʤʧʝʨʘʪʫʨʘ 

ʢʨʠʪʠʯʥʘ, Áʉ 

198,00 112,00 96,00 145,70 136,50 115,30 96,80 152,10 31,10 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʢʠʧʽʥʥʷ, Áʉ 

23,80 -29,80 -40,80 3,60 -8,93 -5,80 -42,70 -0,50 -78,50 

ʊʝʧʣʦʪʘ ʚʠʧʘʨʦ-

ʚʫʚʘʥʥʷ, 1Ŀ10-3, 

ɼʞ/(ʢʛĿʂ) 

181,3 167,07 232,32 136,68 219,45 117,04 426 386 574 

ʇʠʪʦʤʘ ʪʝʧʣʦ-

ʻʤʥʽʩʪʴ, 

ɼʞ/(ʢʛĿʂ) 

869,44 852,72 1107,70 969,76 1333,42 1111,86 2,41 2,32 0,84 

ʇʨʠʤʽʪʢʘ. ɿʥʘʯʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 20Áʉ. * - ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 25Áʉ.
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ɿʨʽʜʞʝʥʽ ʭʣʘʜʦʥʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʧʽʜ ʥʘʜʣʠʰʢʦʚʠʤ 

ʪʠʩʢʦʤ (5é30Ŀ105 ʇʘ) ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʙʝʟʙʘʨʚʥʫ ʨʽʜʠʥʫ, ʱʦ ʤʘʡʞʝ ʥʝ ʨʦʟʯʠʥʷʻʪʴʩʷ ʫ 

ʚʦʜʽ (ʤʝʥʰ 0,1%). ɰʭ ʚôʷʟʢʽʩʪʴ ʟʥʘʯʥʦ ʤʝʥʰʘ ʟʘ ʚôʷʟʢʽʩʪʴ ʟʚʠʯʘʡʥʠʭ ʦʨʛʘʥʽʯʥʠʭ 

ʨʦʟʯʠʥʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʾʭ ʷʢ ʝʢʩʪʨʘʛʝʥʪʠ ʟ ʥʘʡʣʽʧʰʠʤʠ ʜʠʬʫʟʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɺ ʭʽʤʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʚʦʥʠ ʻ ʽʥʝʨʪʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʱʦ ʚʠʷʚʣʷʶʪʴ 

ʭʽʤʽʯʥʫ ʽʥʜʠʬʝʨʝʥʪʥʽʩʪʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʠʜʽʣʶʚʘʥʠʤ ʣʽʧʽʜʥʠʤ ʬʨʘʢʮʽʷʤ. ɺʦʥʠ ʥʝ 

ʪʦʢʩʠʯʥʽ, ʥʝ ʫʪʚʦʨʶʶʪʴ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʽ ʩʫʤʽʰʽ ʟ ʧʦʚʽʪʨʷʤ, ʧʦʞʝʞʦ- ʽ 

ʚʠʙʫʭʦʙʝʟʧʝʯʥʽ [5]. 

ʅʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʪʝʧʣʦʪʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʢʠʧʽʥʥʷ ʟʨʽʜʞʝʥʠʭ ʛʘʟʽʚ 

ʜʦʟʚʦʣʷʶʪʴ ʰʚʠʜʢʦ ʚʠʜʘʣʷʪʠ ʛʘʟ ʽʟ ʝʢʩʪʨʘʢʪʽʚ ʧʨʠ ʥʝʟʥʘʯʥʦʤʫ ʪʝʧʣʦʚʦʤʫ ʜʽʷʥʥʽ [6], 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʭʦʨʦʥʥʽʩʪʴ ʪʝʨʤʦʣʘʙʽʣʴʥʠʭ ʤʦʣʝʢʫʣʷʨʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʫ ʢʽʥʮʝʚʦʤʫ 

ʧʨʦʜʫʢʪʽ. 

ɼʦ ʧʝʨʝʚʘʛ ʮʴʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʚʽʜʥʦʩʠʪʴʩʷ ʽ ʪʦʡ ʬʘʢʪ, ʱʦ ʚ ʜʘʥʠʡ ʯʘʩ 

ʚʠʨʦʙʣʷʻʪʴʩʷ ʙʽʣʴʰʝ 100 ʤʘʨʦʢ ʭʣʘʜʦʥʽʚ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʰʠʨʦʢʠʡ ʚʠʙʽʨ ʨʦʟʯʠʥʥʠʢʽʚ 

ʥʘ ʾʭ ʦʩʥʦʚʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʪʨʝʙ ʜʦ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. ɹʽʣʴʰ ʪʦʛʦ, ʟʜʽʙʥʽʩʪʴ 

ʟʨʽʜʞʝʥʠʭ ʭʣʘʜʦʥʽʚ ʟʤʽʰʫʚʘʪʠʩʴ ʤʽʞ ʩʦʙʦʶ ʚ ʙʫʜʴ-ʷʢʠʭ ʧʨʦʧʦʨʮʽʷʭ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʩʪʚʦʨʝʥʥʷ ʨʦʟʯʠʥʥʠʢʽʚ ʟ ʫʥʽʢʘʣʴʥʠʤʠ ʚʠʙʽʨʢʦʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʚʠʣʫʯʝʥʥʷ ʣʽʧʽʜʥʠʭ ʬʨʘʢʮʽʡ ʧʝʚʥʦʛʦ ʩʢʣʘʜʫ. 

ʗʢʱʦ ʧʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʫʚʘʪʠ ʾʭ ʽʥʝʨʪʥʽʩʪʴ ʜʦ ʝʢʩʪʨʘʛʦʚʘʥʠʭ ʣʽʧʽʜʥʠʭ ʬʨʘʢʮʽʡ, 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʨʦʟʚʠʪʦʢ ʜʘʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʻ ʚʝʣʴʤʠ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ. 

ʅʘ ʧʨʦʮʝʩ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʣʽʧʽʜʥʠʭ ʬʨʘʢʮʽʡ ʽʟ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ ʨʦʩʣʠʥʥʦʛʦ 

ʽ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʧʣʠʚʘʻ ʙʝʟʣʽʯ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʜʚʽ ʛʨʫʧʠ: 

- ʟʫʤʦʚʣʶʚʘʥʽ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʩʠʨʦʚʠʥʠ; 

- ʟʫʤʦʚʣʶʚʘʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʟʫʤʦʚʣʶʚʘʥʠʭ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʩʠʨʦʚʠʥʠ ʚʽʜʥʦʩʷʪʴʩʷ: 

ʘʥʘʪʦʤʽʯʥʘ ʧʦʙʫʜʦʚʘ ʨʦʩʣʠʥʥʦʾ ʪʢʘʥʠʥʠ, ʚʤʽʩʪ ʝʢʩʪʨʘʛʦʚʘʥʠʭ ʨʝʯʦʚʠʥ ʽ ʾʭ ʟʚôʷʟʢʫ ʟ 

ʨʦʩʣʠʥʥʦʶ ʪʢʘʥʠʥʦʶ, ʚʦʣʦʛʽʩʪʴ, ʛʫʩʪʠʥʘ, ʦʙôʻʤʥʘ ʽ ʥʘʩʠʧʥʘ ʤʘʩʘ ʩʠʨʦʚʠʥʠ, 

ʧʦʨʠʩʪʽʩʪʴ ʽ ʧʦʜʨʽʙʥʝʥʽʩʪʴ ʩʠʨʦʚʠʥʠ. ɼʦ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ 
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ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʚʽʜʥʦʩʷʪʴʩʷ: ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʟʯʠʥʥʠʢʘ, ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʽ 

ʪʝʤʧʝʨʘʪʫʨʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʠʨʦʚʠʥʠ ʽ 

ʨʦʟʯʠʥʥʠʢʘ, ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ. 

ɸʥʘʣʽʟ ʨʝʞʠʤʽʚ ʝʢʩʪʨʘʢʮʽʾ ʦʣʽʡ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʤʝʪʦʜʘʤʠ [4], ʧʦʢʘʟʫʻ, ʱʦ 

ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʨʦʮʝʩ ʝʢʩʪʨʘʢʮʽʾ, 

ʻ ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʟʯʠʥʥʠʢʘ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʠʨʦʚʠʥʘ-ʨʦʟʯʠʥʥʠʢ, ʚʦʣʦʛʽʩʪʴ ʽ 

ʜʠʩʧʝʨʩʥʽʩʪʴ ʩʠʨʦʚʠʥʠ, ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʯʘʩ ʝʢʩʪʨʘʢʮʽʾ. ɿʛʽʜʥʦ ʟ ʮʠʤ ʜʘʥʠʤ ʚ ʨʘʤʢʘʭ 

ʨʦʙʽʪ ʧʦ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ ʝʢʩʪʨʘʢʮʽʾ ʦʣʽʡ ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʙʫʣʘ 

ʧʨʠʜʽʣʝʥʘ ʩʘʤʝ ʮʠʤ ʧʘʨʘʤʝʪʨʘʤ. 

ʇʨʦʚʝʜʝʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʮʝʩ ʝʢʩʪʨʘʢʮʽʾ ʦʣʽʡ 

ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʨʢʠ ʭʣʘʜʦʥʫ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʩʪʨʘʢʮʽʡʥʠʭ 

ʟʜʽʙʥʦʩʪʝʡ ʭʣʘʜʦʥʽʚ ʨʽʟʥʠʭ ʤʘʨʦʢ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʭʣʘʜʦʥʘʤʠ R12, 

R22, R134A. ɺ ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʧʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʟʝʨʥʘ 

ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ çʍʘʨʢʽʚʩʴʢʠʡ-1è ʧʦʜʨʽʙʥʝʥʽ ʜʦ ʬʨʘʛʤʝʥʪʽʚ, ʩʝʨʝʜʥʽʡ ʨʦʟʤʽʨ ʷʢʠʭ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 100é200 ʤʢʤ. ʅʘ ʨʠʩ. 1.1 ʥʘʚʝʜʝʥʘ ʛʽʩʪʦʛʨʘʤʘ [7], ʷʢʘ 

ʚʽʜʦʙʨʘʞʫʻ ʝʢʩʪʨʘʢʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʙʨʘʥʠʭ ʭʣʘʜʦʥʽʚ ʧʽʜ ʯʘʩ ʧʝʨʝʨʦʙʢʠ ʟʝʨʝʥ 

ʘʤʘʨʘʥʪʫ.  

ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʦʯʝʚʠʜʥʽ ʧʝʨʝʚʘʛʠ ʭʣʘʜʦʥʽʚ R12 ʽ R22. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ 

ʙʽʣʴʰ ʥʠʟʴʢʦʶ ʧʦʣʷʨʥʽʩʪʶ ʮʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʧʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʝʢʩʪʨʘʢʮʽʾ (25Áʉ): Ů(R12)=2,13; Ů(R22)=6,1; Ů(R134A)=9,51 ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʥʠʟʴʢʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʜʠʧʦʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ɛ: ɛ(R12)=0,4; ɛ(R22)=0,0; ɛ(R134A)=1,75. ʆʢʨʽʤ 

ʪʦʛʦ, ʟʨʽʜʞʝʥʠʡ ʭʣʘʜʦʥ R22 ʤʘʻ ʧʨʠ ʊ=25Áʉ ʜʫʞʝ ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʜʠʥʘʤʽʯʥʦʾ 

ʚôʷʟʢʦʩʪʽ (h=0,238 ʇʘĿʩ) ʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ (ů=8,0Ŀ10-3 ʅ/ʤ). ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʜʦʙʨʝ 

ʧʨʦʥʠʢʥʝʥʥʷ ʨʦʟʯʠʥʥʠʢʘ ʚ ʧʝʨʝʨʦʙʣʶʚʘʥʫ ʩʠʨʦʚʠʥʫ ʽ ʚʠʩʦʢʫ ʜʠʬʫʟʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʤʦʣʝʢʫʣ ʝʢʩʪʨʘʛʦʚʘʥʦʾ ʨʝʯʦʚʠʥʠ. 
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ʈʠʩʫʥʦʢ 1.1. ɻʽʩʪʦʛʨʘʤʘ ʝʢʩʪʨʘʢʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʙʨʘʥʠʭ ʭʣʘʜʦʥʽʚ ʧʽʜ 

ʯʘʩ ʧʝʨʝʨʦʙʢʠ ʟʝʨʝʥ ʘʤʘʨʘʥʪʫ 

 

ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ ʨʦʟʯʠʥʥʠʢʘ ʜʦ ʤʘʩʠ ʩʠʨʦʚʠʥʠ 

ʚ ʝʢʩʪʨʘʢʮʽʡʥʽʡ ʻʤʢʦʩʪʽ, ʱʦ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʝ ʪʽʣʴʢʠ ʥʘ ʧʨʦʮʝʩ ʝʢʩʪʨʘʢʮʽʾ, ʘʣʝ ʡ ʥʘ 

ʷʢʽʩʪʴ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ.  

 

1.3 ʊʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʝʢʩʪʨʘʢʪʽʚ ʟ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʦʪʨʠʤʘʥʠʭ 

ʭʣʘʜʦʥʦʚʦʶ ʝʢʩʪʨʘʢʮʽʻʶ 

 

1.3.1 ʊʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʝʢʩʪʨʘʢʪʽʚ ʧʝʪʨʫʰʢʠ ʢʫʯʝʨʷʚʦʾ. ʇʝʪʨʫʰʢʘ 

ʤʽʩʪʠʪʴ ʝʬʽʨʥʫ ʦʣʽʶ ʫ ʚʩʽʭ ʯʘʩʪʠʥʘʭ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʷʢ ʘʨʦʤʘʪʠʟʘʪʦʨ ʜʣʷ ʨʽʟʥʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʛʦʣʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʻ 

ʬʝʥʽʣʧʨʦʧʘʥ ʽ ʪʝʨʧʝʥʦʚʽ ʩʧʦʣʫʢʠ. ʇʝʨʝʚʘʞʥʦ ʧʝʪʨʫʰʢʘ ʤʽʩʪʠʪʴ ʬʣʘʚʦʥʦʾʜʠ, ʘʧʽʦʣ ʽ 

ʤʽʨʠʩʪʠʮʠʥ ʫ ʩʚʦʾʡ ʝʬʽʨʥʽʡ ʦʣʽʾ, ʚʠʪʷʛʥʫʪʽʡ ʽʟ ʣʠʩʪʷ, ʩʪʝʙʣʘ, ʢʦʨʝʥʷ ʪʘ ʥʘʩʽʥʥʷ. 

ʉʪʫʧʽʥʴ ʢʦʞʥʦʛʦ ʟ ʮʠʭ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʘʙʦ ʩʦʨʪʫ. 

ɺʦʥʘ ʙʘʛʘʪʘ ʬʣʘʚʦʥʦʾʜʘʤʠ ʪʘ ʽʥʰʠʤʠ ʧʦʣʽʬʝʥʦʣʴʥʠʤʠ ʩʧʦʣʫʢʘʤʠ, ʤʽʩʪʠʪʴ 

ʬʫʨʘʥʦʢʫʤʘʨʠʥʠ, ʢʘʨʦʪʠʥʦʾʜʠ, ʧʦʣʽʘʮʝʪʠʣʝʥʠ, ʘ ʾʾ ʣʠʩʪʷ ʻ ʜʞʝʨʝʣʦʤ ʚʽʪʘʤʽʥʽʚ ʽ 

ʤʽʥʝʨʘʣʽʚ [177].  
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ɽʬʽʨʥʘ ʦʣʽʷ ʧʝʪʨʫʰʢʠ ʙʣʽʜʦ-ʞʦʚʪʦʛʦ ʘʙʦ ʙʝʟʙʘʨʚʥʦʛʦ ʢʦʣʴʦʨʫ, ʷʢʘ ʻ ʩʫʤʽʰʰʶ 

ʨʽʟʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ, ʪʘʢʠʭ ʷʢ ʬʝʥʽʣʧʨʦʧʘʥʦʾʜʠ, ʤʦʥʦʪʝʨʧʝʥʠ, ʩʝʩʢʚʽʪʝʨʧʝʥʠ, ʩʧʠʨʪʠ, 

ʘʣʴʜʝʛʽʜʠ, ʢʝʪʦʥʠ ʪʘ ʘʨʦʤʘʪʠʯʥʽ ʩʧʦʣʫʢʠ. ɽʬʽʨʥʘ ʦʣʽʷ ʧʝʪʨʫʰʢʠ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʘ 

ʩʚʦʾʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫ ʭʘʨʯʦʚʽʡ, ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ, ʢʦʩʤʝʪʠʯʥʽʡ ʪʘ ʭʽʤʽʯʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ [178, 179].  

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ [181] ʧʦ ʟʙʘʛʘʯʝʥʥʶ ʤʘʢʘʨʦʥʽʚ ʤʝʣʝʥʠʤ ʣʠʩʪʷʤ ʧʝʪʨʫʰʢʠ 

ʚʠʷʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʬʝʥʦʣʴʥʦʛʦ ʚʤʽʩʪʫ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʽʩʣʷ ʜʦʜʘʚʘʥʥʷ 5% ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʨʦʰʢʫ ʢʽʣʴʢʽʩʪʴ 

ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʟʥʘʯʥʦ ʟʨʦʩʣʘ, ʰʦ ʧʽʜʚʠʱʠʣʦ ʨʽʚʝʥʴ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ 

ʪʘ ʧʦʢʨʘʱʠʣʦ ʾʭʥʶ ʘʥʪʠʨʘʜʠʢʘʣʴʥʫ ʽ ʚʽʜʥʦʚʣʶʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ. ʂʨʽʤ ʪʦʛʦ, ʜʦʜʘʚʘʥʥʷ 

ʧʦʨʦʰʢʫ ʣʠʩʪʷ ʧʝʪʨʫʰʢʠ ʜʦ ʤʘʢʘʨʦʥʥʠʭ ʚʠʨʦʙʽʚ ʟʥʘʯʥʦ ʟʤʝʥʰʠʣʦ ʾʭ ʦʧʪʠʤʘʣʴʥʠʡ 

ʯʘʩ ʚʘʨʽʥʥʷ, ʪʚʝʨʜʽʩʪʴ, ʨʦʟʪʷʞʥʽʩʪʴ ʧʨʠ ʨʦʟʨʠʚʽ, ʧʦʜʦʚʞʝʥʥʷ ʧʨʠ ʨʦʟʨʠʚʽ, ʣʝʛʢʽʩʪʴ ʽ 

ʞʦʚʪʠʟʥʫ. ɿʙʘʛʘʯʝʥʥʷ ʤʘʢʘʨʦʥʥʠʭ ʚʠʨʦʙʽʚ ʝʢʩʪʨʘʢʪʦʤ ʧʝʪʨʫʰʢʠ ʧʦʢʘʟʘʣʦ 

ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʾʭ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʬʝʥʦʣʽʚ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʨʠ 

ʜʦʜʘʚʘʥʥʽ 4% ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʣʫʯʝʥʦʛʦ ʟ ʙʦʨʦʰʥʘ ʝʢʩʪʨʘʢʪʫ ʣʠʩʪʷ ʧʝʪʨʫʰʢʠ [182, 

183]. 

ɼʦʩʣʽʜʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʜʦʜʘʚʘʥʥʷ ʧʦʨʦʰʢʫ ʧʝʪʨʫʰʢʠ ʪʘ ʾʾ ʝʬʽʨʥʦʾ ʦʣʽʾ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʜʦ ʨʝʮʝʧʪʫʨʠ ʛʘʤʙʫʨʛʝʨʽʚ ʟ ʷʣʦʚʠʯʠʥʠ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 600 ʤʛ/ʢʛ ʘʙʦ 0,5% 

ʚʽʜʧʦʚʽʜʥʦ,  ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ, ʧʦʢʨʘʱʝʥʥʷ ʩʝʥʩʦʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʽ ʧʽʜʚʠʱʝʥʥʷ ʮʽʥʥʦʩʪʽ ʧʨʦʜʫʢʪʫ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ ʚ ʭʦʣʦʜʠʣʴʥʠʢʫ, ʟʘʚʜʷʢʠ ʥʠʞʯʦʤʫ 

ʟʥʘʯʝʥʥʶ ʤʽʢʨʦʙʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʣʽʶ ʘʙʦ 

ʧʦʨʦʰʢʫ ʧʝʪʨʫʰʢʠ, ʷʢ ʙʝʟʧʝʯʥʫ ʪʘ ʧʨʠʨʦʜʥʫ ʘʥʪʠʤʽʢʨʦʙʥʫ ʜʦʙʘʚʢʫ ʜʦ ʤôʷʩʘ, ʱʦʙ 

ʧʦʜʦʚʞʠʪʠ ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ ʛʘʤʙʫʨʛʝʨʽʚ ʟ ʷʣʦʚʠʯʠʥʽ, ʧʝʨʰ ʟʘ ʚʩʝ, ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʙʽʣʴʰʦʩʪʽ ʩʝʥʩʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ [184]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʣʽʦʬʽʣʽʟʦʚʘʥʦʾ ʧʝʪʨʫʰʢʠ, ʷʢ ʧʨʠʨʦʜʥʦʛʦ  ʘʥʪʠʦʢʩʠʜʘʥʪʫ ʜʦ 

ʤôʷʩʥʠʭ ʢʦʪʣʝʪ ʧʽʜ ʯʘʩ ʧʨʠʛʦʪʫʚʘʥʥʷ ʚ ʤʽʢʨʦʭʚʠʣʴʦʚʽʡ ʧʝʯʽ ʟʥʠʟʠʣʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʦʢʠʩʣʝʥʥʷ ʧʽʜ ʯʘʩ ʧʨʠʛʦʪʫʚʘʥʥʷ ʽ ʟʘʩʚʦʻʥʥʷ ʧʨʦʜʫʢʪʫ, ʪʘ ʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ 

ʢʽʣʴʢʦʩʪʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʩʧʦʣʫʢ. ʉʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʦʢʠʩʣʝʥʥʷ 

ʣʽʧʽʜʽʚ ʨʝʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʪʽʦʙʘʨʙʽʪʫʨʦʚʦʾ ʢʠʩʣʦʪʠ ʽ ʙʽʣʢʽʚ ʢʘʨʙʦʥʽʣʽʚ [185]. 
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1.3.2. ʊʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʝʢʩʪʨʘʢʪʽʚ ʪʦʧʽʥʘʤʙʫʨʫ. ɯʥʫʣʽʥ ʻ 

ʙʽʦʘʢʪʠʚʥʠʤ ʟ'ʻʜʥʘʥʥʷʤ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʽʥʪʝʨʝʩ ʥʝ ʪʽʣʴʢʠ ʯʝʨʝʟ ʡʦʛʦ ʢʦʨʠʩʥʽ ʜʣʷ 

ʟʜʦʨʦʚ'ʷ ʚʣʘʩʪʠʚʦʩʪʽ, ʘʣʝ ʽ ʪʦʤʫ, ʱʦ ʚʽʥ ʟʘʙʝʟʧʝʯʫʻ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ɯʥʫʣʽʥ ʪʘ ʽʥʰʽ ʧʦʣʽʬʨʫʢʪʦʟʠʜʠ ʚ ʦʩʥʦʚʥʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʠʨʦʧʽʚ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʬʨʫʢʪʦʟʠ ʪʘ ʰʪʫʯʥʠʭ 

ʧʽʜʩʦʣʦʜʞʫʚʘʯʽʚ ʫ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʈʘʟʦʤ ʟʽ ʟʜʘʪʥʽʩʪʶ ʜʦʜʘʚʘʪʠ ʪʝʢʩʪʫʨʫ ʽ 

ʧʦʢʨʘʱʫʚʘʪʠ ʨʝʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʧʦʞʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʾʞʽ ʜʦʟʚʦʣʷʻ 

ʚʠʨʦʙʣʷʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʾʞʫ. ɺʽʥ ʤʦʞʝ ʩʪʠʤʫʣʶʚʘʪʠ ʚ ʾʞʽ ʨʽʩʪ ʽ ʘʢʪʠʚʥʽʩʪʴ ʢʦʨʠʩʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʪʘʢʽ ʷʢ ʣʘʢʪʦʙʘʢʪʝʨʽʾ ʪʘ ʙʽʬʽʜʦʙʘʢʪʝʨʽʾ, ʚʽʜʦʤʽ ʷʢ ʧʨʦʙʽʦʪʠʢʠ  [186, 

187]. ɼʦʜʘʚʘʥʥʷ ʽʥʫʣʽʥʫ ʜʦ ʬʝʨʤʝʥʪʦʚʘʥʦʛʦ ʤʦʣʦʢʘ ʤʦʞʝ ʩʧʨʠʷʪʠ ʨʦʩʪʫ ʪʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʘʭʠʩʪ ʣʘʢʪʦʙʘʢʪʝʨʽʾ ʩʘʣʽʚʘʨʽʫʩ ʧʽʜ ʯʘʩ ʭʦʣʦʜʠʣʴʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ. ʂʨʽʤ 

ʪʦʛʦ, ʽʥʫʣʽʥ ʟ ʪʦʧʽʥʘʤʙʫʨʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʙʽʦʨʦʟʢʣʘʜʘʥʦʾ ʧʣʘʩʪʤʘʩʠ, 

ʢʦʩʤʝʪʠʢʠ ʪʘ ʤʠʶʯʠʭ ʟʘʩʦʙʽʚ. ɹʫʣʴʙʠ ʨʦʩʣʠʥ ʪʘʢʦʞ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʙʫʨʰʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ ʪʘ ʤʘʩʣʷʥʦʾ ʢʠʩʣʦʪʠ [188].  

ɿʘʨʘʟ ʽʥʫʣʽʥ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʢʽʣʴʢʦʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʟʦʢʨʝʤʘ ʭʘʨʯʦʚʽʡ ʽ ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ. ʋ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽʥʫʣʽʥ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʟʘʤʽʥʥʠʢ ʞʠʨʫ, ʟʘʛʫʩʥʠʢ ʧʽʜʩʦʣʦʜʞʫʚʘʯʘ ʪʘ ʚʦʜʦʫʪʨʠʤʫʚʘʣʴʥʠʡ 

ʘʛʝʥʪ, ʪʦʜʽ ʷʢ ʚʽʥ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʫ ʬʘʨʤʘʮʝʚʪʠʮʽ, ʷʢ ʥʦʩʽʡ ʣʽʢʽʚ, ʩʪʘʙʽʣʽʟʘʪʦʨ 

ʪʘ ʜʦʧʦʤʽʞʥʠʡ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʟʘʩʽʙ ʜʣʷ ʜʝʷʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [189]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʥʫʣʽʥ ʚʩʝ ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʽʥʛʨʝʜʽʻʥʪ ʫ ʦʙʨʦʙʣʝʥʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʘʭ ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʫʥʽʢʘʣʴʥʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ [190, 191]. ɺʘʞʣʠʚʠʤ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʘʭ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ, ʦʞʠʨʽʥʥʷ ʪʘ ʽʥʰʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʨʽʚʥʝʤ ʮʫʢʨʫ ʚ ʢʨʦʚʽ [193]. 

ɯʥʫʣʽʥ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʟʘʤʽʥʠ ʞʠʨʫ, ʮʫʢʨʫ ʪʘ ʙʦʨʦʰʥʘ ʚ ʤʦʣʦʯʥʠʭ 

ʧʨʦʜʫʢʪʘʭ, ʢʨʫʧʘʭ ʽ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʘʭ ʜʣʷ ʟʥʠʞʝʥʥʷ ʢʘʣʦʨʽʡʥʦʩʪʽ. [194, 195]. 

ʈʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʧʦʨʦʰʢʦʚʠʭ ʮʫʢʝʨʦʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʨʦʰʢʫ ʟ 

ʤ'ʷʢʦʪʽ ʪʦʧʽʥʘʤʙʫʨʘ ʚ ʢʽʣʴʢʦʩʪʽ 9 % ʟʘʤʽʩʪʴ ʮʫʢʨʫ, ʷʢʘ ʜʦʟʚʦʣʠʣʘ ʦʪʨʠʤʘʪʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʮʫʢʝʨʢʠ ʟ ʧʨʝʙʽʦʪʠʯʥʠʤ ʝʬʝʢʪʦʤ. ɺʚʝʜʝʥʥʷ ʧʦʨʦʰʢʫ ʤ'ʷʢʦʪʽ 
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ʪʦʧʽʥʘʤʙʫʨʫ ʫ ʢʽʣʴʢʦʩʪʽ ʚʽʜ 5 ʜʦ 9% ʩʧʨʠʷʻ: ʧʨʠʩʢʦʨʝʥʥʶ ʩʪʨʫʢʪʫʨʦʫʪʚʦʨʝʥʥʷ 

ʧʦʤʘʜʥʦʾ ʤʘʩʠ ʟʘ ʨʘʭʫʥʦʢ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʩʘʭʘʨʦʟʠ; ʟʤʽʥʠ 

ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʤʘʜʥʦʾ ʤʘʩʠ, ʘ ʩʘʤʝ ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʚ'ʷʟʢʦʩʪʽ ʪʘ ʧʣʘʩʪʠʯʥʦʾ 

ʤʽʮʥʦʩʪʽ; ʧʽʜʚʠʱʝʥʥʶ ʜʠʩʧʝʨʩʥʦʩʪʽ ʧʦʤʘʜʥʦʾ ʤʘʩʠ; ʩʢʦʨʦʯʝʥʥʷ ʧʨʦʮʝʩʫ ʚʠʩʠʭʘʥʥʷ 

ʮʫʢʝʨʦʢ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ; ʟʥʠʞʝʥʥʷ ʮʫʢʨʠʩʪʦʩʪʽ, ʢʘʣʦʨʽʡʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ 

ʮʽʥʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʜʽʻʪʠʯʥʠʭ ʚʦʣʦʢʦʥ ʽ ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ [196]. 

1.3.3. ʊʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʝʢʩʪʨʘʢʪʽʚ ʣʘʚʨʘ ʙʣʘʛʦʨʦʜʥʦʛʦ. ʃʘʚʨ ʻ 

ʨʦʩʣʠʥʦʶ ʧʨʦʤʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʩʫʰʝʥʝ ʣʠʩʪʷ, ʷʢʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʷʢ ʩʧʝʮʽʷ ʪʘ ʘʨʦʤʘʪʠʟʘʪʦʨ, ʷʢ ʧʨʘʚʠʣʦ, ʫ ʧʨʠʧʨʘʚʽ ʜʦ ʤôʷʩʥʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʩʫʧʽʚ ʽ ʨʠʙʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʢʦʥʩʝʨʚʫʚʘʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʟʘʚʜʷʢʠ ʩʚʦʾʤ 

ʘʥʪʠʤʽʢʨʦʙʥʠʤ ʪʘ ʽʥʩʝʢʪʠʮʠʜʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ [198]. ʃʘʚʨʦʚʠʡ ʣʠʩʪ ʚʠʩʪʫʧʘʻ 

ʯʫʜʦʚʦʶ ʦʩʥʦʚʦ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʝʢʩʪʨʘʢʪʽʚ ʜʣʷ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ [197]. 

ʃʘʚʨ ʤʽʩʪʠʪʴ ʝʬʽʨʥʫ ʦʣʽʶ, ʷʢʫ ʤʦʞʥʘ ʝʢʩʪʨʘʛʫʚʘʪʠ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ ʘʨʦʤʘʪʠʟʘʮʽʾ ʩʚʽʯʦʢ, ʧʘʨʬʫʤʽʚ, ʢʨʝʤʽʚ ʽ ʤʠʣʘ. 

ɿʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʤʦʣʝʢʫʣ ʫ ʣʘʚʨʽ ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ 

ʧʨʦ ʜʝʢʽʣʴʢʘ ʙʽʦʣʦʛʽʯʥʠʭ ʽ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʜʽʡ, ʪʘʢʠʭ ʷʢ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ, 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʘ, ʧʨʦʪʠʛʨʠʙʢʦʚʘ, ʧʨʦʪʠʚʽʨʫʩʥʘ ʪʘ ʽʥʩʝʢʪʠʮʠʜʥʘ ʘʢʪʠʚʥʽʩʪʴ [199]. 

ʌʘʢʪʠʯʥʦ, ʝʬʽʨʥʘ ʦʣʽʷ ʚʚʘʞʘʻʪʴʩʷ ʧʦʪʫʞʥʠʤ ʢʦʩʤʝʪʠʯʥʠʤ ʽʥʛʨʝʜʽʻʥʪʦʤ 

ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʚʠʩʦʢʽʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽʡ ʘʢʪʠʚʥʦʩʪʽ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʣʦʩʴʡʦʥʽʚ ʜʣʷ ʚʦʣʦʩʩʷ ʧʨʦʪʠ ʣʫʧʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʧʩʦʨʽʘʟʫ. ʂʨʽʤ ʪʦʛʦ, 

ʩʧʦʣʫʢʠ ʚ ʣʝʪʢʽʡ ʦʣʽʾ ʻ ʧʦʪʫʞʥʠʤʠ ʧʨʦʪʠʛʨʠʙʢʦʚʠʤʠ ʘʛʝʥʪʘʤʠ, ʪʘʢʠʤ ʯʠʥʦʤ ʝʬʽʨʥʘ 

ʦʣʽʷ ʚʚʘʞʘʻʪʴʩʷ ʩʘʤʦʢʦʥʩʝʨʚʫʶʯʠʤ ʽʥʛʨʝʜʽʻʥʪʦʤ ʜʣʷ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ [200, 201]. 

ɺʦʜʥʽ ʝʢʩʪʨʘʢʪʠ ʧʣʦʜʽʚ ʽ ʣʠʩʪʷ ʣʘʚʨʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʬʽʪʦʪʝʨʘʧʽʾ ʷʢ 

ʚôʷʞʫʯʠʡ ʟʘʩʽʙ ʽ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʨʷʜʫ ʥʝʚʨʦʣʦʛʽʯʥʠʭ, ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ ʽ ʫʨʦʣʦʛʽʯʥʠʭ 

ʨʦʟʣʘʜʽʚ. ʂʨʽʤ ʪʦʛʦ, ʝʬʽʨʥʘ ʦʣʽʷ ʣʘʚʨʘ ʚ ʜʘʥʠʡ ʯʘʩ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʥʘʨʦʜʥʽʡ 

ʤʝʜʠʮʠʥʽ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʨʽʟʥʠʭ ʧʨʦʙʣʝʤ ʟʽ ʟʜʦʨʦʚ'ʷʤ, ʪʘʢʠʭ ʷʢ ʨʝʚʤʘʪʠʟʤ ʽ ʜʝʨʤʘʪʠʪ 

[202]. 

ɽʬʽʨʥʘ ʦʣʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ ʧʨʠʧʨʘʚ ʽ 
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ʢʦʥʩʝʨʚʫʚʘʥʥʷ ʤ'ʷʩʥʠʭ ʽ ʨʠʙʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʘ ʪʘʢʦʞ ʚ ʧʘʨʬʫʤʝʨʥʽʡ  ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʷʢ 

ʢʦʤʧʦʥʝʥʪ ʜʝʷʢʠʭ ʘʨʦʤʘʪʠʟʘʪʦʨʽʚ [203, 204].  

ɼʦʜʘʚʘʥʥʷ ʝʢʩʪʨʘʢʪʫ  ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 

ʟʙʝʨʽʛʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʦ ʚʢʣʶʯʝʥʦ ʫ ʩʢʣʘʜ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʢʦʚʙʘʩ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʪʘ ʬʽʪʦʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʜʫʢʪʫ ʙʝʟ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʷʢʽʩʪʴ ʘʙʦ ʧʨʠʡʥʷʪʥʽʩʪʴ ʩʧʦʞʠʚʘʯʘ [205]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʬʽʨʥʦʾ ʦʣʽʾ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ, ʷʢ ʧʨʠʨʦʜʥʦʛʦ ʢʦʥʩʝʨʚʘʥʪʘ ʟʘʤʽʩʪʴ 

ʩʠʥʪʝʪʠʯʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʤʦʞʝ ʧʦʜʦʚʞʠʪʠ ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ ʤ' ʷʩʥʠʭ ʚʠʨʦʙʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ  ʦʙʨʦʙʣʝʥʦʾ ʝʬʽʨʥʠʤʠ ʦʣʽʷʤʠ ʩʠʨʦʾ ʢʫʨʷʯʦʾ ʛʨʫʜʢʠ 

ʧʦʢʘʟʫʶʪʴ ʟʥʘʯʥʝ ʩʧʦʚʽʣʴʥʝʥʥʷ ʟʤʽʥʠ ʪʝʢʩʪʫʨʠ ʪʘ ʢʦʣʴʦʨʫ ʽ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪʠ ʙʽʣʢʽʚ 

ʧʨʦʪʷʛʦʤ ʟʙʝʨʽʛʘʥʥʷ [206]. 

ɹʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʦʙʨʦʙʢʘ ʨʦʟʧʠʣʝʥʥʷʤ 10% ʝʢʩʪʨʘʢʪʫ ʣʠʩʪʽʚ ʣʘʚʨʘ ʥʘ ʩʚʽʞʝ 

ʤ'ʷʩʦ ʷʛʥʷ ʟʙʽʣʴʰʫʻ ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʪʫ ʚ ʭʦʣʦʜʠʣʴʥʠʢʫ ʧʦʥʘʜ ʚ ʜʚʘ ʨʘʟʠ, 

ʪʦʤʫ ʡʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʦʥʩʝʨʚʘʥʪʘ ʜʣʷ ʩʚʽʞʠʭ 

ʤ'ʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ [205]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʦʚʘʥʦʛʦ ʝʢʩʪʨʘʢʪʫ ʣʠʩʪʷ ʣʘʚʨʘ ʟ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ 

ʨʝʮʝʧʪʫʨʠ ʤʠʛʜʘʣʴʥʦʛʦ ʥʘʧʦʶ ʧʦʩʠʣʠʣʦ ʩʤʘʢ ʽ ʟʘʧʘʭ, ʘ ʪʘʢʦʞ ʧʽʩʣʷʩʤʘʢ. ʆʧʪʠʤʘʣʴʥʘ 

ʨʝʮʝʧʪʫʨʘ ʟ ʝʢʩʪʨʘʢʪʦʤ ʣʘʚʨʦʚʦʾ  ʦʣʽʾ ʤʘʻ ʤʘʡʞʝ ʚ 5 ʨʘʟʽʚ ʚʠʱʠʡ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ 

ʬʝʥʦʣʽʚ ʽ ʙʽʣʴʰ ʥʽʞ ʫ 12 ʨʘʟʽʚ ʚʠʱʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʨʦʟʨʦʙʠʪʠ ʧʨʦʜʫʢʪ ʟ ʚʠʩʦʢʦʶ ʭʘʨʯʦʚʦʶ ʮʽʥʥʽʩʪʶ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ [208]. 

ɺʧʣʠʚ ʝʢʩʪʨʘʢʪʫ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ ʧʽʩʣʷ ʜʦʜʘʚʘʥʥʷ ʚ ʤʘʨʠʥʘʜʠ ʟ ʘʥʯʦʫʩʽʚ 

ʟʤʝʥʰʠʣʦ ʤʽʢʨʦʙʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʨʽʚʝʥʴ ʟʘʛʘʣʴʥʦʛʦ ʣʝʪʶʯʦʛʦ ʦʩʥʦʚʥʦʛʦ ʘʟʦʪʫ ʽ 

ʚʤʽʩʪ ʨʝʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥʠ ʪʽʦʙʘʨʙʽʪʫʨʦʚʦʾ ʢʠʩʣʦʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʪʨʘʢʪ ʣʘʚʨʦʚʦʛʦ 

ʣʠʩʪʘ ʟ ʙʽʣʴʰ ʚʠʩʦʢʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʤʦʞʝ ʧʦʜʦʚʞʠʪʠ ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʤʘʨʠʥʘʜʫ 

ʟ ʘʥʯʦʫʩʽʚ, ʘ ʪʘʢʦʞ ʩʝʥʩʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʜʫʢʪʫ [209]. 

1.3.4. ʊʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʝʢʩʪʨʘʢʪʽʚ ʢʤʠʥʫ ʯʦʨʥʦʛʦ. ʌʘʨʤʘʢʦʣʦʛʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʯʦʨʥʦʛʦ ʢʤʠʥʫ ʧʽʜʪʚʝʨʜʠʣʠ ʡʦʛʦ ʘʥʪʠʜʽʘʙʝʪʠʯʥʫ, ʧʨʦʪʠʢʘʰʣʴʦʚʫ, 

ʧʨʦʪʠʨʘʢʦʚʫ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ, ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʫ, ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʫ, 

ʛʘʩʪʨʦʧʨʦʪʝʢʪʦʨʥʫ, ʽʤʫʥʦʤʦʜʫʣʶʶʯʫ, ʘʥʘʣʛʝʪʠʯʥʫ, ʧʨʦʪʠʤʽʢʨʦʙʥʫ, ʧʨʦʪʠʟʘʧʘʣʴʥʫ, 
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ʩʧʘʟʤʦʣʽʪʠʯʥʫ ʪʘ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʫ  ʜʽʶ [210]. 

ʋ ʭʘʨʯʦʚʦʤʫ ʩʝʢʪʦʨʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʙʽʣʢʠ ʪʘ ʧʝʧʪʠʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʩʠʥʪʝʪʠʯʥʠʤ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʘʶʪʴ ʧʦʨʽʚʥʷʥʥʫ ʘʙʦ 

ʥʘʚʽʪʴ ʢʨʘʱʫ ʟʜʘʪʥʽʩʪʴ ʩʪʨʠʤʫʚʘʪʠ ʧʝʨʝʢʠʩʥʝ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʢʤʠʥʫ ʚ ʷʢʦʩʪʽ ʜʦʙʘʚʦʢ ʫ ʧʨʦʜʫʢʪʘʭ ʭʘʨʯʫʚʘʥʥʷ 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 1.3 [211]. 

 

ʊʘʙʣʠʮʷ 1.3  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʦʪʨʠʤʘʥʠʭ ʽʟ ʥʘʩʽʥʥʷ ʯʦʨʥʦʛʦ ʢʤʠʥʫ ʪʘ ʡʦʛʦ ʩʫʙʧʨʦʜʫʢʪʽʚ 

 

ɼʞʝʨʝʣʦ ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʄʘʩʣʦ ʯʦʨʥʦʛʦ ʢʤʠʥʫ ʄ'ʷʩʥʠʡ ʬʘʨʰ (ʟʘʧʦʙʽʛʘʻ ʦʢʠʩʣʝʥʥʶ ʣʽʧʽʜʽʚ) 

ɽʪʘʥʦʣʴʥʽ ʝʢʩʪʨʘʢʪʠ ʯʦʨʥʦʛʦ ʢʤʠʥʫ 
ʂʫʨʷʯʽ ʬʨʠʢʘʜʝʣʴʢʠ (ʟʤʝʥʰʫʶʪʴ ʦʢʠʩʣʝʥʥʷ 

ʣʽʧʽʜʽʚ) 

ɽʢʩʪʨʘʢʪ ʯʦʨʥʦʛʦ ʢʤʠʥʫ ɯʥʛʽʙʫʚʘʥʥʷ ʦʢʠʩʣʝʥʥʷ ʢʫʢʫʨʫʜʟʷʥʦʾ ʦʣʽʾ 

ʏʦʨʥʠʡ ʢʤʠʥ ʉʠʨ (ʧʽʜʚʠʱʫʻ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ) 

ɽʬʽʨʥʘ ʦʣʽʷ ʯʦʨʥʦʛʦ ʢʤʠʥʫ 
ʇʽʜʚʠʱʫʶʪʴ ʦʢʠʩʣʶʚʘʣʴʥʫ ʩʪʽʡʢʽʩʪʴ ʚʝʨʰʢʦʚʦʛʦ 

ʤʘʩʣʘ 

  

ɿʘʷʚʣʷʻʪʴʩʷ, ʱʦ ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʷʣʦʚʠʯʦʛʦ ʬʘʨʰʫ, ʟʙʘʛʘʯʝʥʦʛʦ ʦʣʽʻʶ 

ʯʦʨʥʦʛʦ ʢʤʠʥʫ ʭʦʣʦʜʥʦʛʦ ʚʽʜʞʠʤʫ, ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʯʝʨʝʟ ʧʦʚʽʣʴʥʝ ʟʨʦʩʪʘʥʥʷ 

ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʇʽʩʣʷ 15-ʜʝʥʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʚ ʭʦʣʦʜʥʠʭ ʫʤʦʚʘʭ ʦʧʽʨ 

ʨʦʟʚʠʪʢʫ Salmonella enteritidis ʙʫʚ ʙʽʣʴʰʠʤ, ʥʽʞ ʫ Listeria monocytogenes ʫ ʤ'ʷʩʽ, 

ʜʦʧʦʚʥʝʥʦʤʫ 4% ʦʣʽʻʶ ʯʦʨʥʦʛʦ ʢʤʠʥʫ [212]. 

ɺ ʽʥʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʝʪʘʥʦʣʴʥʽ ʝʢʩʪʨʘʢʪʠ ʯʦʨʥʦʛʦ ʢʤʠʥʫ ʙʫʣʠ ʦʙ'ʻʜʥʘʥʽ ʟ 

ʢʫʨʷʯʠʤʠ ʬʨʠʢʘʜʝʣʴʢʘʤʠ ʚ ʢʽʣʴʢʦʩʪʽ 1,2% ʤ'ʷʩʥʦʾ ʩʫʤʽʰʽ. ʆʢʠʩʥʽ ʟʤʽʥʠ ʙʫʣʠ ʟʥʠʞʝʥʽ 

ʧʨʠ ʭʦʣʦʜʥʦʤʫ ʟʙʝʨʽʛʘʥʥʽ ʯʝʨʝʟ ʙʽʣʴʰʠʡ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʬʝʥʦʣʽʚ ʽ ʙʽʣʴʰ ʽʩʪʦʪʥʫ 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʦʛʣʠʥʘʥʥʷ ʨʘʜʠʢʘʣʽʚ [213, 214].  

ʇʦʚʽʜʦʤʣʷʻʪʴʩʷ, ʱʦ ʜʦʜʘʚʘʥʥʷ 0,25% ʯʦʨʥʦʛʦ ʢʤʠʥʫ ʷʢ ʪʠʧʦʚʠʡ ʘʥʪʠʦʢʩʠʜʘʥʪ 

ʝʬʝʢʪʠʚʥʦ ʽʥʛʽʙʫʻ ʦʢʠʩʣʝʥʥʷ ʢʫʢʫʨʫʜʟʷʥʦʾ ʦʣʽʾ, ʥʽʞ 0,5%. ɺʢʣʶʯʝʥʥʷ ʯʦʨʥʦʛʦ ʢʤʠʥʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʝʮʝʧʪʫʨʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʪʘʢʠʭ ʷʢ ʩʠʨ, ʜʝ 
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ʯʘʩʪʠʥʘ ʽʥʛʨʝʜʽʻʥʪʽʚ ʢʤʠʥʫ ʩʧʨʠʷʣʘ ʧʽʜʚʠʱʝʥʥʶ ʧʦʞʠʚʥʦʾ ʮʽʥʥʦʩʪʽ ʧʨʦʜʫʢʪʫ, 

ʨʦʟʚʠʪʢʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʟʙʽʣʴʰʝʥʥʶ ʪʝʨʤʽʥʫ ʾʭ ʟʙʝʨʽʛʘʥʥʷ [215, 216].  

ʆʜʥʠʤ ʽʟ ʧʦʪʝʥʮʽʡʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ ʝʪʘʥʦʣʴʥʦʛʦ ʝʢʩʪʨʘʢʪʫ ʟ ʯʦʨʥʦʛʦ ʢʤʠʥʫ ʻ 

ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʷʢ ʥʘʪʫʨʘʣʴʥʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʫ, ʷʢʠʡ ʟʘʧʦʙʽʛʘʻ ʦʢʠʩʣʝʥʥʶ 

ʣʽʧʽʜʽʚ ʤ'ʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ. ɽʢʩʪʨʘʢʪ ʯʦʨʥʦʛʦ ʢʤʠʥʫ ʧʦʢʨʘʱʫʻ ʩʝʥʩʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ 

ʣʽʧʽʜʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʠʛʦʪʦʚʣʝʥʠʭ ʷʣʦʚʠʯʠʭ ʢʦʪʣʝʪ ʧʨʦʪʷʛʦʤ 15-ʜʝʥʥʦʛʦ ʧʝʨʽʦʜʫ 

ʦʭʦʣʦʜʞʝʥʥʷ. ɽʢʩʪʨʘʢʪʠ ʯʦʨʥʦʛʦ ʢʤʠʥʫ ʟʥʘʯʥʦ ʟʤʝʥʰʠʣʠ ʫʪʚʦʨʝʥʥʷ ʥʝʧʨʠʻʤʥʦʛʦ 

ʟʘʧʘʭʫ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ, ʘʣʝ ʥʝ ʚʧʣʠʥʫʣʠ ʥʘ ʢʦʣʽʨ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʜʦ ʩʚʽʞʦʟʜʨʽʙʥʝʥʦʾ 

ʩʚʠʥʠʥʠ [217, 218].  

ʆʣʽʷ ʯʦʨʥʦʛʦ ʢʤʠʥʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʜʣʷ ʧʦʩʠʣʝʥʥʷ ʤʦʨʦʟʠʚʘ ʪʘ ʤʦʣʦʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʧʦʣʽʧʰʝʥʥʷ ʥʘʥʦʝʤʫʣʴʩʽʾ çʦʣʽʷ ʫ ʚʦʜʽè ʪʘ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ. ɸ 

ʢʦʣʠ ʯʦʨʥʝ ʥʘʩʽʥʥʷ ʙʫʣʦ ʜʦʜʘʥʦ ʜʦ ʤʘʡʦʥʝʟʫ, ʚʽʥ ʧʦʢʘʟʘʚ ʢʨʘʱʫ ʦʢʠʩʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ, 

ʥʽʞ ʢʦʥʪʨʦʣʴʥʠʡ ʤʘʡʦʥʝʟ [219, 220].  

ɼʦʜʘʚʘʥʥʷ ʯʦʨʥʦʛʦ ʢʤʠʥʫ ʚ ʢʦʚʙʘʩʥʫ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʤʘʣʦ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ 

ʧʨʦʮʝʩ ʬʝʨʤʝʥʪʘʮʽʾ ʢʦʚʙʘʩ, ʚʢʣʶʯʘʶʯʠ ʟʥʘʯʥʽ ʟʤʽʥʠ ʫ ʨʽʚʥʷʭ ʣʝʪʢʠʭ ʩʧʦʣʫʢ. ʉʝʥʩʦʨʥʽ 

ʷʢʦʩʪʽ ʢʦʚʙʘʩ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʢʦʚʙʘʩ ʙʫʣʠ ʧʦʢʨʘʱʝʥʽ ʜʦʜʘʚʘʥʥʷʤ 1% ʥʘʩʽʥʥʷ ʯʦʨʥʦʛʦ 

ʢʤʠʥʫ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʣʝʪʶʯʠʭ ʪʝʨʧʝʥʽʚ, ʷʢʽ ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʧʘʭ ʩʫʭʠʭ 

ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʢʦʚʙʘʩ. ʌʝʨʤʝʥʪʦʚʘʥʘ ʢʦʚʙʘʩʘ, ʟʙʘʛʘʯʝʥʘ 2% ʯʦʨʥʠʤ ʢʤʠʥʦʤ, 

ʦʪʨʠʤʘʣʘ ʤʘʢʩʠʤʘʣʴʥʽ ʙʘʣʠ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʘʨʦʤʘʪʫ ʪʘ ʩʤʘʢʫ [221].   

1.3.5. ʊʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʝʢʩʪʨʘʢʪʽʚ ʢʘʣʝʥʜʫʣʠ. ʂʘʣʝʥʜʫʣʘ ʤʽʩʪʠʪʴ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʘʨʦʪʠʥʦʾʜʽʚ, ʬʣʘʚʦʥʦʾʜʽʚ, ʛʣʽʢʦʟʠʜʽʚ, ʩʪʝʨʦʾʜʽʚ ʽ ʩʪʝʨʠʥʽʚ, ʭʽʥʽʥʽʚ, 

ʝʬʽʨʥʦʾ ʦʣʽʾ ʪʘ ʘʤʽʥʦʢʠʩʣʦʪ. ʆʣʽʷ ʢʘʣʝʥʜʫʣʠ ʜʦʩʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʤʝʜʠʮʠʥʽ ʷʢ 

ʧʨʦʪʠʧʫʭʣʠʥʥʠʡ ʟʘʩʽʙ, ʷʢʘ ʪʘʢʦʞ ʻ ʨʘʥʦʟʘʛʦʶʚʘʣʴʥʠʤ ʟʘʩʦʙʦʤ. ʉʝʨʝʜ ʬʽʪʦʧʨʝʧʘʨʘʪʽʚ 

ʩʫʩʧʝʥʟʽʷ ʘʙʦ ʥʘʩʪʦʷʥʢʘ ʢʘʣʝʥʜʫʣʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʽʩʮʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʧʨʠʱʽʚ, ʟʤʝʥʰʝʥʥʷ ʟʘʧʘʣʝʥʥʷ, ʟʫʧʠʥʢʠ ʢʨʦʚʦʪʝʯʽ ʪʘ ʟʘʩʧʦʢʦʻʥʥʷ ʧʦʜʨʘʟʥʝʥʠʭ 

ʪʢʘʥʠʥ. ɽʢʩʪʨʘʢʪ  ʢʘʣʝʥʜʫʣʠ  ʤʘʻ ʥʠʟʢʫ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʚʢʣʶʯʘʶʯʠ 

ʧʨʦʪʠʟʘʧʘʣʴʥʫ, ʧʨʦʪʠʥʘʙʨʷʢʦʚʫ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ, ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʪʘ 

ʧʨʦʪʠʛʨʠʙʢʦʚʫ ʜʽʶ, ʜʽʶ ʧʨʦʪʠ ʚʽʨʫʩʫ ʽʤʫʥʦʜʝʬʽʮʠʪʫ ʣʶʜʠʥʠ ʪʘ ʧʨʦʪʠʚʽʨʫʩʥʫ ʜʽʶ, 

ʟʘʛʦʶʚʘʣʴʥʫ ʪʘ ʽʤʫʥʦʩʪʠʤʫʣʶʶʯʫ ʜʽʶ [222]. 
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ɽʢʩʪʨʘʢʪʠ ʢʘʣʝʥʜʫʣʠ ʤʘʶʪʴ ʧʦʪʝʥʮʽʡʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ, 

ʭʘʨʯʦʚʽʡ ʪʘ ʢʦʩʤʝʪʠʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʂʘʣʝʥʜʫʣʘ ʤʘʻ ʧʨʦʪʠʟʘʧʘʣʴʥʽ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʪʘ ʘʥʪʠʤʽʢʨʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʅʘ ʨʠʩ. 1.7. ʥʘʚʝʜʝʥʦ ʢʦʨʦʪʢʫ 

ʽʣʶʩʪʨʘʮʽʶ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʝʬʝʢʪʽʚ Calendula officinalis [223].  

ɼʦʜʘʚʘʥʥʷ ʜʦ ʨʝʮʝʧʪʫʨʠ ʤʘʢʘʨʦʥʽʚ 5% ʣʽʦʬʽʣʽʟʦʚʘʥʦʛʦ ʧʦʨʦʰʢʫ ʟ ʧʝʣʶʩʪʦʢ 

ʢʘʣʝʥʜʫʣʠ ʩʧʨʠʷʣʠ ʟʙʽʣʴʰʝʥʥʶ ʚʤʽʩʪʫ ʙʽʣʢʘ (22,3%) ʽ ʞʠʨʫ (31,8%).  ʉʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʙʽʦʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, ʘ ʪʘʢʦʞ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. [224]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʘʪʫʨʘʣʴʥʦʾ ʭʘʨʯʦʚʦʾ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʽ ʽʥʢʘʧʩʫʣʴʦʚʘʥʦʛʦ 

ʚʦʜʥʦʛʦ ʝʢʩʪʨʘʢʪʫ ʢʚʽʪʦʢ ʢʘʣʝʥʜʫʣʠ ʚ ʤʽʢʨʦʯʘʩʪʠʥʢʘʭ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʢʫ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʧʽʜʚʠʱʠʪʠ ʾʭʥʶ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ [225]. 

ɺ ʥʘʰ ʯʘʩ ʙʘʛʘʪʦ ʚʘʞʣʠʚʠʭ ʢʘʨʦʪʠʥʦʾʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʷʢ ʧʽʛʤʝʥʪʠ ï 

ʭʘʨʯʦʚʽ ʙʘʨʚʥʠʢʠ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʂʘʣʝʥʜʫʣʘ ʥʘʢʦʧʠʯʫʻ ʫ ʩʚʦʾʭ ʢʚʽʪʢʘʭ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʢʘʨʦʪʠʥʦʾʜʽʚ, ʪʦʤʫ ʻ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʨʦʩʣʠʥʦʶ ʜʣʷ ʧʨʠʧʨʘʚ 

ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʘ ʪʘʢʦʞ ï ʭʘʨʯʦʚʠʭ ʙʘʨʚʥʠʢʽʚ ʫ ʭʘʨʯʦʚʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʏʝʨʝʟ ʾʾ ʰʠʨʦʢʝ ʪʝʨʘʧʝʚʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʚʢʣʶʯʝʥʥʷ ʢʘʣʝʥʜʫʣʠ ʚ 

ʜʽʻʪʠʯʥʝ ʭʘʨʯʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʷʻ ʤʝʥʰʠʡ ʨʠʟʠʢ ʜʣʷ ʮʽʣʦʛʦ ʨʷʜʫ ʟʘʭʚʦʨʶʚʘʥʴ [226]. 

 

1.4. ʉʫʙʣʽʤʘʮʽʷ ʷʢ ʧʽʜʛʦʪʦʚʯʠʡ ʝʪʘʧʫ ʜʦ ʧʝʨʝʨʦʙʢʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ 

 

ʆʜʥʠʤ ʽʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ 

ʧʦʣʽʜʠʩʧʝʨʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʩʫʙʣʽʤʘʮʽʡʥʝ ʩʫʰʽʥʥʷ, ʷʢʝ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ 

ʚʠʩʦʢʦʷʢʽʩʥʠʡ ʧʨʦʜʫʢʪ, ʟʨʫʯʥʠʡ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʭʘʨʯʦʚʦʾ 

ʜʦʙʘʚʢʠ ʘʙʦ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʨʦʙʢʠ ʙʽʦʣʦʛʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʃʽʦʬʽʣʽʟʘʮʽʷ ʘʙʦ 

ʩʫʙʣʽʤʘʮʽʡʥʝ ʩʫʰʽʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʩʫʰʠʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʦʣʽʜʠʩʧʝʨʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʜʦ ʟʘʜʘʥʦʾ ʚʦʣʦʛʦʩʪʽ,  ʧʨʠ ʮʴʦʤʫ ʟʙʝʨʽʛʘʶʯʠ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʫ ʚʠʩʫʰʝʥʦʤʫ ʧʨʦʜʫʢʪʽ [3]. 

ʇʨʦʮʝʩ ʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʩʫʰʽʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ [32].  

ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʩʫʙʣʽʤʫʚʘʥʥʷ ʻ ʟʘʤʦʨʦʞʫʚʘʥʥʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʢʨʠʩʪʘʣʽʟʘʮʽʻʶ ʨʦʟʯʠʥʥʠʢʘ, ʷʢʠʡ ʫ ʨʘʟʽ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʚʠʩʪʫʧʘʻ ʚʦʜʘ. ʇʨʠ 
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ʧʝʨʝʚʠʱʝʥʥʽ ʢʨʽʦʩʢʦʧʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʘ ʧʦʯʠʥʘʻ ʢʨʠʩʪʘʣʽʟʫʚʘʪʠʩʴ, ʘ ʢʣʽʪʠʥʥʠʡ 

ʩʽʢ ʢʨʽʦʢʦʥʮʝʥʪʨʫʻʪʴʩʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʥʝʩʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʟ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. 

ɺʽʜʧʦʚʽʜʥʘ ʰʚʠʜʢʽʩʪʴ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʤʘʪʝʨʽʘʣʫ, ʨʦʟʯʠʥʫ, ʩʫʩʧʝʥʟʽʾ 

ʘʙʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʢʣʽʪʠʥʥʦʶ ʩʪʨʫʢʪʫʨʦʶ. ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʩʪʨʫʢʪʫʨʦʶ ʢʣʽʪʠʥ, ʚ ʷʢʦʤʫ ʧʦʪʨʽʙʥʦ 

ʟʙʝʨʝʛʪʠ ʙʽʦʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ ʢʣʽʪʠʥʥʦʾ ʤʝʤʙʨʘʥʠ, ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʚʠʜʢʝ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ, ʱʦʙ ʢʨʠʩʪʘʣʠ ʣʴʦʜʫ ʥʝ ʧʦʰʢʦʜʠʣʠ ʾʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʤʦʨʦʞʫʚʘʥʥʷ 

ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʪʘʢ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʨʘʜʽʻʥʪʽʚ ʚʩʝʨʝʜʠʥʽ ʟʘʤʦʨʦʞʝʥʦʾ 

ʪʢʘʥʠʥʠ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʚʠʛʽʜʥʦ ʦʪʨʠʤʘʪʠ ʩʪʘʥ ʧʝʨʝʦʭʦʣʦʜʞʝʥʥʷ ï ʟʥʠʞʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʤʘʪʝʨʽʘʣʫ ʥʠʞʯʝ ʢʨʽʦʩʢʦʧʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʟʤʫʰʫʻ ʡʦʛʦ 

ʚʽʜʙʫʚʘʪʠʩʷ ʦʜʥʦʯʘʩʥʦ ʫ ʚʩʴʦʤʫ ʦʙʩʷʟʽ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ [44, 45, 51].  

ɼʨʫʛʠʡ ʝʪʘʧ ʧʨʦʮʝʩʫ ʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʩʫʰʽʥʥʷ ï ʧʝʨʚʠʥʥʝ ʩʫʰʽʥʥʷ ʘʙʦ ʧʝʨʽʦʜ 

ʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʩʫʰʽʥʥʷ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʩʫʙʣʽʤʘʮʽʾ ʣʴʦʜʫ. ɺ 

ʧʝʨʽʦʜ ʩʫʙʣʽʤʘʮʽʾ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʱʦ ʧʽʜʚʦʜʠʪʴʩʷ, ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʢʽʣʴʢʦʩʪʽ 

ʪʝʧʣʘ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʩʫʙʣʽʤʘʮʽʾ ʣʴʦʜʫ, ʷʢʝ ʧʦʩʪʘʚʣʷʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ. ʇʽʜ ʯʘʩ ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʫ ʩʫʙʣʽʤʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʘʥʥʷ ʜʚʦʭ 

ʦʩʥʦʚʥʠʭ ʫʤʦʚ: ʩʫʙʣʽʤʦʚʘʥʘ ʧʘʨʘ ʧʦʚʠʥʥʘ ʧʦʩʪʽʡʥʦ ʚʠʜʘʣʷʪʠʩʷ ʽʟ ʟʦʥʠ ʩʫʙʣʽʤʘʮʽʾ, ʘ 

ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʧʘʨʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʜʘʣʝʥʥʷ ʚʦʜʷʥʦʾ ʧʘʨʠ ʟ 

ʢʘʤʝʨʠ, ʜʦ ʤʘʪʝʨʽʘʣʫ ʧʦʚʠʥʥʦ ʙʝʟʧʝʨʝʨʚʥʦ ʧʦʜʘʚʘʪʠʩʷ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʩʫʙʣʽʤʘʮʽʾ 

ʪʝʧʣʦ. ʇʽʜʚʝʜʝʥʘ ʝʥʝʨʛʽʷ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʪʝʧʣʦʪʫ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʫ, ʱʦ ʩʪʘʥʦʚʠʪʴ 

2885 ʢɼʞ/ʢʛ. ʏʠʤ ʚʠʱʝ ʨʫʰʽʡʥʘ ʩʠʣʘ ʧʨʦʮʝʩʫ ʪʝʧʣʦʦʙʤʽʥʫ, ʪʠʤ ʚʠʱʠʡ ʪʝʧʣʦʚʠʡ 

ʧʦʪʽʢ ʪʘ ʨʽʟʥʠʮʷ ʪʝʤʧʝʨʘʪʫʨ ʤʽʞ ʤʘʪʝʨʽʘʣʦʤ ʪʘ ʜʞʝʨʝʣʦʤ ʪʝʧʣʘ [88, 103, 106, 107].  

ʇʨʦʮʝʩ ʩʫʙʣʽʤʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʧʦʚʝʨʭʥʽ ʧʨʦʜʫʢʪʫ ʧʨʠ ʟʥʠʞʝʥʥʽ ʪʠʩʢʫ ʫ 

ʩʫʙʣʽʤʘʮʽʡʥʽʡ ʩʫʰʘʨʮʽ. ʈʫʰʽʡʥʦʶ ʩʠʣʦʶ ʩʫʙʣʽʤʘʮʽʾ ʻ ʨʽʟʥʠʮʷ ʪʠʩʢʫ ʧʘʨʠ ʥʘʜ 

ʧʦʚʝʨʭʥʝʶ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʩʫʙʣʽʤʫʻʪʴʩʷ, ʽ ʧʦʚʝʨʭʥʝʶ ʚʠʧʘʨʥʠʢʘ. ɼʣʷ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ 

ʩʫʙʣʽʤʘʮʽʾ ʪʠʩʢ ʫ ʢʘʤʝʨʽ ʤʘʻ ʙʫʪʠ ʟʥʘʯʥʦ ʥʠʞʯʠʤ ʟʘ ʪʠʩʢ ʧʘʨʠ ʣʴʦʜʫ, ʱʦ 

ʨʝʩʫʙʣʽʤʫʻʪʴʩʷ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʽ [119, 132]. ʏʠʤ ʚʠʱʝ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ, ʪʠʤ ʙʽʣʴʰʝ 

ʨʽʟʥʠʮʷ ʪʝʤʧʝʨʘʪʫʨ ʤʽʞ ʧʘʨʦʶ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ, ʽ ʢʦʥʜʝʥʩʘʪʦʨʦʤ, ʪʦʙʪʦ, ʯʠʤ ʚʠʱʝ 
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ʪʝʤʧʝʨʘʪʫʨʘ, ʪʠʤ ʰʚʠʜʰʝ ʚʦʜʷʥʘ ʧʘʨʘ ʚʠʜʘʣʷʻʪʴʩʷ ʟ ʢʘʤʝʨʠ. ʊʠʩʢ ʫ ʢʘʤʝʨʽ 

ʩʫʙʣʽʤʘʮʽʡʥʦʾ ʩʫʰʘʨʢʠ ʤʘʻ ʙʫʪʠ ʥʠʞʯʠʤ ʟʘ ʪʠʩʢ ʧʦʪʨʽʡʥʦʾ ʪʦʯʢʠ ʚʦʜʠ. ɿʘʟʚʠʯʘʡ ʫ ʨʘʟʽ 

ʩʫʙʣʽʤʘʮʽʾ ʨʦʩʣʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʜʽʘʧʘʟʦʥʽ 60ï120 ʇʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚʽʜ ï20 ʜʦ ï

25 ÁC ʽ ʥʠʞʯʝ [134, 135]. 

ʆʩʪʘʥʥʽʤ ʝʪʘʧʦʤ ʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʻ ʜʝʩʦʨʙʮʽʡʥʝ ʩʫʰʽʥʥʷ, ʷʢʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʟʥʠʞʝʥʦʤʫ ʪʠʩʢʫ ʟ ʦʜʥʦʯʘʩʥʠʤ ʥʘʛʨʽʚʘʥʥʷʤ ʧʨʦʜʫʢʪʫ ʜʦ 

ʥʝʦʙʭʽʜʥʦʛʦ ʚʤʽʩʪʫ ʚʦʜʠ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʜʣʷ ʢʦʞʥʦʾ ʩʠʨʦʚʠʥʠ. ʅʘ 

ʮʴʦʤʫ ʝʪʘʧʽ ʰʚʠʜʢʽʩʪʴ ʩʫʰʽʥʥʷ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻʪʴʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʧʨʦʮʝʩʦʤ ʩʫʙʣʽʤʘʮʽʾ 

ʯʝʨʝʟ ʤʘʣʫ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʥʠʟʴʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʝʧʣʦ-ʤʘʩʦʧʨʦʚʽʜʥʦʩʪʽ 

ʫ ʧʦʨʠʩʪʦʤʫ ʰʘʨʽ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ ʟʚ'ʷʟʫʚʘʥʥʷʤ ʤʦʣʝʢʫʣ ʚʦʜʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ. ʂʽʥʮʝʚʠʡ ʚʤʽʩʪ ʚʦʣʦʛʠ ʚ ʣʽʦʬʽʣʽʟʘʪʽ ʻ ʢʨʠʪʠʯʥʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʷʢʠʡ 

ʚʠʟʥʘʯʘʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ ʧʨʦʜʫʢʪʫ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʧʨʦʜʫʢʪʫ. ɺʽʥ ʤʦʞʝ 

ʩʪʘʥʦʚʠʪʠ ʚʽʜ 5 ʜʦ 20% ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʭʽʜʥʦʛʦ ʚʤʽʩʪʫ ʚʦʜʠ ʪʘ ʪʚʝʨʜʠʭ ʨʝʯʦʚʠʥ [149, 

152, 200].  

ɺ ʧʨʦʮʝʩʽ ʜʝʩʦʨʙʮʽʡʥʦʛʦ ʩʫʰʽʥʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʽʚʫ ʩʠʨʦʚʠʥʠ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʥʠʞʯʝ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʾ ʜʣʷ ʤʘʪʝʨʽʘʣʫ ʯʝʨʝʟ ʤʦʞʣʠʚʽʩʪʴ ʪʝʨʤʽʯʥʦʾ ʜʝʩʪʨʫʢʮʽʾ 

ʪʘ ʧʝʨʝʭʦʜʫ ʚ ʛʫʤʦʧʦʜʽʙʥʠʡ ʩʪʘʥ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʜʣʷ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʠʞʯʦʶ ʟʘ 40 ÁC. ɸ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʜʝʩʦʨʙʮʽʾ ʪʠʩʢ ʫ ʢʘʤʝʨʽ ʤʘʻ ʙʫʪʠ ʷʢʦʤʦʛʘ ʥʠʞʯʠʤ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʜʝʩʦʨʙʮʽʡʥʝ 

ʩʫʰʽʥʥʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʽʦʬʽʣʽʟʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [154, 

180, 192].  

ʄʝʪʦʜ ʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʩʫʰʽʥʥʷ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʯʘʩ ʻ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʦʷʢʽʩʥʠʤ 

ʤʝʪʦʜʦʤ ʩʫʰʽʥʥʷ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʚʠʩʫʰʝʥʫ ʩʠʨʦʚʠʥʫ ʤʘʡʞʝ ʫ ʧʝʨʚʠʥʥʦʤʫ 

ʩʪʘʥʽ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʫʩʘʜʢʠ ʧʨʦʜʫʢʪʫ, ʦʩʢʽʣʴʢʠ ʧʨʦʮʝʩ ʩʫʙʣʽʤʘʮʽʾ ʚʦʜʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʪʚʝʨʜʦʤʫ ʩʪʘʥʽ. ʅʠʟʴʢʽ (ʥʝʛʘʪʠʚʥʽ) ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜ ʯʘʩ ʟʘʤʦʨʦʞʫʚʘʥʥʷ 

ʪʘ ʚ ʧʝʨʽʦʜ ʩʫʙʣʽʤʘʮʽʾ, ʚʽʜʩʫʪʥʽʩʪʴ ʢʠʩʥʶ ʫ ʢʘʤʝʨʽ, ʧʨʠʛʥʽʯʫʻ ʭʽʤʽʯʥʽ, ʙʽʦʭʽʤʽʯʥʽ ʪʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ. ʊʦʤʫ ʩʤʘʢ, ʟʘʧʘʭ ʽ ʚʤʽʩʪ ʨʽʟʥʠʭ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʥʝ 

ʟʤʽʥʶʶʪʴʩʷ, ʟʙʝʨʽʛʘʶʪʴʩʷ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʨʦʚʠʥʠ, ʾʾ ʭʘʨʯʦʚʘ ʪʘ 

ʙʽʦʣʦʛʽʯʥʘ ʮʽʥʥʽʩʪʴ. ʉʫʙʣʽʤʦʚʘʥʠʤ ʧʨʦʜʫʢʪʘʤ ʧʨʠʪʘʤʘʥʥʽ ʮʽʣʽʩʥʘ ʩʪʨʫʢʪʫʨʘ, ʜʦʩʪʘʪʥʷ 
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ʤʽʮʥʽʩʪʴ, ʚʠʩʦʢʘ ʧʦʨʠʩʪʽʩʪʴ, ʧʨʠʨʦʜʥʠʡ ʨʽʚʥʦʤʽʨʥʠʡ ʢʦʣʽʨ, ʩʪʝʨʠʣʴʥʽʩʪʴ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʧʽʨʦʛʝʥʽʚ, ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʦʨʦʥʥʽʭ ʜʦʤʽʰʦʢ, ʭʽʤʽʯʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ. ʎʝʡ ʧʨʦʮʝʩ ʩʫʰʽʥʥʷ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʜʣʷ ʚʠʩʦʢʦʨʝʥʪʘʙʝʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ: 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʝʨʤʦʣʘʙʽʣʴʥʠʭ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʷʢʽ ʻ ʘʙʦ 

ʥʝʩʪʘʙʽʣʴʥʠʤʠ ʫ ʚʦʜʥʠʭ ʨʦʟʯʠʥʘʭ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ʟʙʝʨʽʛʘʥʥʷ, ʘʙʦ 

ʩʪʘʙʽʣʴʥʠʤʠ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʪʽʣʴʢʠ ʚ ʩʫʭʦʤʫ ʩʪʘʥʽ.  ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ 

ʣʽʦʬʽʣʽʟʘʮʽʷ ʚʠʟʥʘʥʘ ʥʘʡʢʨʘʱʠʤ ʤʝʪʦʜʦʤ ʟʥʝʚʦʜʥʝʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʣʽʦʬʽʣʽʟʦʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ ʥʘʣʝʞʥʦʾ ʷʢʦʩʪʽ ʧʦʪʨʽʙʥʦ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʟʘʤʦʨʦʞʫʚʘʥʥʷ, ʨʽʚʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ, ʟʘʛʘʣʴʥʠʡ ʪʠʩʢ ʛʘʟʫ ʪʘ 

ʢʽʥʮʝʚʠʡ ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʚʦʣʦʛʠ [227, 228]. 

ɼʦ ʧʝʨʝʚʘʛ ʧʨʦʮʝʩʽʚ ʩʫʙʣʽʤʘʮʽʾ ʥʘʣʝʞʘʪʴ: ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʣʶʯʠʪʠ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʨʦʟʯʠʥʥʠʢʽʚ ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʘʟʦʚʠʭ ʩʫʤʽʰʝʡ; ʤʦʞʣʠʚʽʩʪʴ 

ʦʪʨʠʤʘʥʥʷ ʮʽʣʴʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʚʽʜʨʘʟʫ ʚ ʪʦʚʘʨʥʦʤʫ ʚʠʛʣʷʜʽ [229].  

ɸʣʝ ʟʽ ʚʩʽʭ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʩʫʰʽʥʥʷ, ʩʫʙʣʽʤʘʮʽʷ ʻ ʥʘʡʙʽʣʴʰ ʝʥʝʨʛʦʚʠʪʨʘʪʥʠʤ 

ʧʨʦʮʝʩʦʤ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʩʢʣʘʜʥʠʤʠ ʪʘ ʤʘʣʦʽʥʪʝʥʩʠʚʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʪʝʧʣʦ-

ʤʘʩʦʦʙʤʽʥʫ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʘ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʪʠʩʢʽʚ. ʇʨʦʮʝʩ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ, ʧʦʚôʷʟʘʥʠʡ ʟ ʫʪʚʦʨʝʥʥʷʤ ʢʨʠʩʪʘʣʽʚ ʣʴʦʜʫ, ʤʦʞʝ ʧʦʰʢʦʜʞʫʚʘʪʠ 

ʢʣʽʪʠʥʠ ʩʠʨʦʚʠʥʠ, ʣʝʪʢʽ ʩʧʦʣʫʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʪʨʘʯʝʥʽ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʚʠʩʦʢʦʛʦ 

ʚʘʢʫʫʤʫ. ʊʦʤʫ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʥʦ ʧʨʝʮʠʟʽʡʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʽʚʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 

ʪʠʩʢʫ ʧʽʜ ʯʘʩ ʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʩʫʰʽʥʥʷ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʜʫʞʝ ʢʦʰʪʦʨʠʩʥʠʤ [229, 230]. 

 

1.5. ʂʨʽʦʩʫʙʣʽʤʘʮʽʡʥʝ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʷʢ ʤʝʪʦʜ ʝʢʩʪʨʘʢʮʽʾ 

  

ɼʦ ʦʩʪʘʥʥʴʦʛʦ ʯʘʩʫ ʧʨʦʤʠʩʣʦʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʩʫʰʽʥʥʷ 

ʦʙʤʝʞʫʚʘʣʦʩʷ ʦʪʨʠʤʘʥʥʷʤ ʩʫʭʦʛʦ ʧʨʦʜʫʢʪʫ ʚ ʩʫʙʣʽʤʘʮʽʡʥʽʡ ʢʘʤʝʨʽ, ʪʦʤʫ ʚ ʜʦʩʣʽʜʥʽʡ 

ʨʦʙʦʪʽ [207] ʙʫʚ ʧʦʢʘʟʘʥʠʡ ʧʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ ʬʽʪʦʭʽʤʽʯʥʠʭ ʚʦʜʥʠʭ ʬʨʘʢʮʽʡ ʟ 

ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʷʢʽ ʧʽʜ ʯʘʩ ʣʽʦʬʽʣʽʟʘʮʽʾ ʦʩʽʜʘʶʪʴ ʥʘ ʢʨʽʦʛʝʥʥʽʡ ʧʦʚʝʨʭʥʽ 

ʜʝʩʫʙʣʽʤʘʪʦʨʘ. ʇʨʦʮʝʩ ʚʠʜʽʣʝʥʥʷ ʽʟ ʟʘʤʦʨʦʞʝʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ, ʩʢʣʘʜʥʠʭ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʚʦʜʥʠʭ ʬʨʘʢʮʽʡ ʙʫʚ ʥʘʟʚʘʥʠʡ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʠʤ 



63 
 

ʬʨʘʢʮʽʦʥʫʚʘʥʥʷʤ. 

ʌʨʘʢʮʽʦʥʫʚʘʥʥʷ ï ʮʝ ʙʫʜʴ-ʷʢʠʡ ʬʽʟʠʯʥʠʡ ʧʨʦʮʝʩ ʪʝʨʤʽʯʥʦʛʦ ʨʦʟʜʽʣʝʥʥʷ, ʱʦ 

ʚʢʣʶʯʘʻ ʬʘʟʦʚʠʡ ʧʝʨʝʭʽʜ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʩʫʤʽʰ ʨʦʟʜʽʣʷʻʪʴʩʷ ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ ʥʘ ʜʚʽ ʘʙʦ 

ʙʽʣʴʰʝ ʬʨʘʢʮʽʡ ʽʟ ʟʤʽʥʥʠʤ ʩʢʣʘʜʦʤ. ʉʫʤʽʰ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʜʽʣʠʪʠ, ʤʦʞʝ ʙʫʪʠ 

ʦʜʥʦʨʽʜʥʦʶ ʩʫʙʩʪʘʥʮʽʻʶ ʘʙʦ ʛʝʪʝʨʦʛʝʥʥʦʶ ʩʫʤʽʰʰʶ ʪʚʝʨʜʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʨʽʜʠʥʠ. 

ʌʘʟʦʚʽ ʟʤʽʥʠ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʥʽ ʙʫʪʠ ʢʦʥʜʝʥʩʘʮʽʻʶ ʜʣʷ ʧʘʨʽʚ ʽ ʛʘʟʽʚ, ʢʠʧʽʥʥʷʤ ʽ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷʤ ʘʙʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷʤ ʽ ʢʨʠʩʪʘʣʽʟʘʮʽʻʶ ʜʣʷ ʨʽʜʠʥ ʪʘ ʧʣʘʚʣʝʥʥʷʤ ʘʙʦ 

ʩʫʙʣʽʤʘʮʽʻʶ ʜʣʷ ʪʚʝʨʜʠʭ ʨʝʯʦʚʠʥ [231].  

ʅʘ ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʽʚ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʪʦʨʠʥʥʦʾ 

ʝʢʩʪʨʘʢʮʽʾ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʽ 

ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʛʽʜʨʦʬʽʣʴʥʠʭ ʪʘ ʣʽʧʦʬʽʣʴʥʠʭ ʬʨʘʢʮʽʡ ʚ ʧʨʦʮʝʩʽ 

ʙʘʛʘʪʦʩʪʘʜʽʡʥʦʛʦ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ʅʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʢʣʘʩʠʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʩʫʰʽʥʥʷ, ʮʷ ʪʝʭʥʦʣʦʛʽʷ   ʧʝʨʝʜʙʘʯʘʻ 

ʜʝʩʫʙʣʽʤʘʮʽʶ ʧʘʨʠ, ʷʢʘ ʚʽʜʩʤʦʢʪʫʻʪʴʩʷ ʚʘʢʫʫʤʥʠʤ ʥʘʩʦʩʦʤ, ʥʘ  ʧʦʩʣʽʜʦʚʥʦʤʫ 

ʣʘʥʮʶʛʫ ʜʝʩʫʙʣʽʤʘʪʦʨʽʚ ʟ ʨʽʟʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʝʨʭʥʽ. ɼʝʩʫʙʣʽʤʦʚʘʥʠʡ ʣʽʜ ʚ 

ʧʨʦʮʝʩʽ ʩʫʰʽʥʥʷ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʤʽʩʪʠʪʴ ʨʝʩʪʨʫʢʪʫʨʦʚʘʥʽ ʚʦʜʥʽ ʬʨʘʢʮʽʾ, ʷʢʽ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʙʽʦʘʢʪʠʚʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚʽʪʘʤʽʥʽʚ, ʩʢʣʘʜʥʠʭ ʝʬʽʨʽʚ ʪʘ ʘʤʽʥʦʢʠʩʣʦʪ. 

ʊʦʤʫ ʜʝʩʫʙʣʽʤʦʚʘʥʘ ʬʨʘʢʮʽʷ ʻ ʧʦ ʩʫʪʽ ʝʢʩʪʨʘʢʪʦʤ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ʣʝʛʢʦʣʝʪʶʯʠʭ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʭʘʨʯʦʚʽʡ, ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ 

ʪʘ ʧʘʨʬʫʤʝʨʥʦ-ʢʦʩʤʝʪʦʣʦʛʽʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ [232]. 

ʆʩʥʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʜʝʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʦʪʨʠʤʘʥʥʷ ʨʽʟʥʠʭ ʟʘ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ ʣʝʛʢʦʣʝʪʶʯʠʭ ʙʽʦʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ 

ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʪʨʠʤʘʥʥʷ ʨʽʟʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʜʝʩʫʙʣʽʤʘʮʽʾ ʚ ʧʨʦʮʝʩʽ 

ʣʽʦʬʽʣʽʟʘʮʽʾ. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʚʦʜʷʥʦʾ ʧʘʨʠ ʜʝʩʫʙʣʽʤʫʻʪʴʩʷ ʚ ʧʝʨʰʦʤʫ ʜʝʩʫʙʣʽʤʘʪʦʨʽ,  

ʤʝʥʰʘ ʯʘʩʪʠʥʘ ʚʦʜʷʥʠʭ ʧʘʨʽʚ ʚʦʜʷʥʠʭ ʟ ʣʝʛʢʦʣʝʪʫʯʠʤʠ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ ʚʣʦʚʣʷʻʪʴʩʷ ʽʥʰʠʤʠ ʜʝʩʫʙʣʽʤʘʪʦʨʘʤʠ. ʊʠʤ ʩʘʤʠʤ ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʣʝʛʢʦʣʝʪʫʯʠʭ ʨʝʯʦʚʠʥ ʚ ʜʝʩʫʙʣʽʤʘʪʽ ʜʦ 10-15%. ɺ ʟʚ'ʷʟʢʫ ʟ 

ʪʝʨʤʦʣʘʙʽʣʴʥʽʩʪʶ ʮʠʭ ʨʝʯʦʚʠʥ, ʾʭ ʚʝʨʭʥʷ ʪʝʤʧʝʨʘʪʫʨʥʘ ʤʝʞʘ ʦʙʤʝʞʫʻʪʴʩʷ  

ʜʽʘʧʘʟʦʥʦʤ 20...50 Áʉ. ʂʽʥʝʪʠʢʘ ʩʫʙʣʽʤʘʮʽʾ ʤʦʣʝʢʫʣʠ ʚʦʜʠ ʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 
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ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʢʣʘʜʦʤ ʽ ʢʽʣʴʢʽʩʪʶ ʬʨʘʢʮʽʡ ʚ ʛʘʟʦʚʽʡ ʬʘʟʽ, ʷʢʽ ʤʘʶʪʴ ʤʦʣʝʢʫʣʷʨʥʫ ʤʘʩʫ 

10-300 ʤʦʣʝʢʫʣʷʨʥʠʭ ʦʜʠʥʠʮʴ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʪʨʠʤʫʚʘʥʥʷ ʤʦʣʝʢʫʣ ʥʘ ʭʦʣʦʜʥʽʡ 

ʧʦʚʝʨʭʥʽ ʜʝʩʫʙʣʽʤʘʪʦʨʘ ʥʝʦʙʭʽʜʥʦ ʜʦʩʠʪʴ ʰʚʠʜʢʦ ʧʝʨʝʚʝʩʪʠ ʾʭ ʫ ʪʚʝʨʜʦʬʘʟʥʠʡ ʩʪʘʥ, 

ʧʨʠ ʮʴʦʤʫ ʥʝ ʜʦʧʫʩʢʘʶʯʠ ʦʙ'ʻʜʥʘʥʥʷ ʥʘ ʦʭʦʣʦʜʞʝʥʽʡ ʧʦʚʝʨʭʥʽ ʤʦʣʝʢʫʣ ʚ ʨʽʜʢʽ 

ʤʽʢʨʦʬʘʟʠ. ʎʝ ʟʘʧʦʙʽʛʘʻʪʴʩʷ ʧʦʥʠʞʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʜʝʩʫʙʣʽʤʘʪʦʨʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 

ʩʢʣʫʚʘʥʥʷ ʨʽʜʢʠʭ ʤʽʢʨʦʬʘʟ -50...-80Áʉ [233, 234].  

ʆʪʨʠʤʘʥʽ ʚʦʜʥʽ ʬʨʘʢʮʽʾ ʟʙʘʛʘʯʝʥʽ ʚʽʪʘʤʽʥʘʤʠ, ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ, 

ʘʤʥ̔ʦʢʠʩʣʦʪʘʤʠ ʪʘ ʽʥʰʠʤʠ ʤʦʣʝʢʫʣʷʨʥʠʤ ʢʦʤʧʣʝʢʩʘʤʠ ʚʘʛʦʶ ʥʝ ʙʽʣʴʰʝ 300-500 

ʘ.ʝ.ʤ. ʻ ʮʽʥʥʠʤʠ ʥʘʧʽʚʬʘʙʨʠʢʘʪʘʤʠ ʜʣʷ ʢʦʩʤʝʪʠʯʥʦʛʦ ʪʘ ʭʘʨʯʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ [235]. 

ʊʝʭʥʦʣʦʛʽʷ ʢʨʽʦʛʝʥʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦʟʚʦʣʠʪʴ 

ʦʪʨʠʤʫʚʘʪʠ ʧʨʦʜʫʢʪʠ ʽʟ ʟʘʟʜʘʣʝʛʽʜʴ ʧʨʦʛʨʘʤʦʚʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘ ʦʧʠʩʘʥʠʡ 

ʩʧʦʩʽʙ ʻ ʫʥʽʢʘʣʴʥʠʤ ʢʨʽʦʙʽʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ. ɸʤʽʥʦʢʠʩʣʦʪʥʽ ʬʨʘʢʮʽʾ ʚʦʣʦʜʽʶʪʴ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʤʠ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ, ʷʢʽ ʚ 

ʧʝʨʚʠʥʥʦʤʫ ʩʢʣʘʜʽ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʪʽʣʴʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ 

ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ. ʆʩʦʙʣʠʚʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʪʘʢʠʭ ʬʨʘʢʮʽʡ ʻ 

ʟʜʘʪʥʽʩʪʴ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʪʷʛʦʤ 2-3 ʨʦʢʽʚ ʧʨʠ ʢʽʤʥʘʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʙʝʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʩʝʨʚʘʥʪʽʚ ʽ ʩʪʘʙʽʣʽʟʘʪʦʨʽʚ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ 

ʥʘʪʫʨʘʣʴʥʠʭ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ [236].  

 

ɺʠʩʥʦʚʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 1 

 

1. ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʦʛʣʷʜ ʪʨʘʜʠʮʽʡʥʠʭ ʪʘ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʝʢʩʪʨʘʢʮʽʾ 

ʭʘʨʯʦʚʦʾ ʩʠʨʦʚʠʥʠ. ɺʠʟʥʘʯʝʥʦ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʮʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʝʢʩʪʨʘʛʫʚʘʥʥʷ 

ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ.  

2. ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ ʦʨʛʘʥʽʯʥʦʾ ʩʠʨʦʚʠʥʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʝʢʩʪʨʘʢʪʠ 

ʷʢʦʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʜʦʙʘʚʦʢ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɿʘʟʥʘʯʝʥʦ, ʱʦ 

ʝʢʩʪʨʘʢʪʠ ʟ ʧʨʷʥʦ-ʘʨʦʤʘʪʠʯʥʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʤʽʩʪʷʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʬʽʪʦʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥʠ ʪʘ ʬʽʪʦʥʫʪʨʽʻʥʪʽʚ ʽ ʻ ʚʠʩʦʢʦʨʝʥʪʘʙʝʣʴʥʠʤ ʧʨʦʜʫʢʪʦʤ ʟ 

ʚʝʣʠʢʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʭʘʨʯʦʚʽʡ, ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʪʘ ʧʘʨʬʫʤʝʨʥʽʡ 
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ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

3. ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʣʘʜʦʥʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ ʷʢ ʥʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʚʠʣʫʯʝʥʥʷ ʣʽʧʽʜʥʠʭ ʬʨʘʢʮʽʡ ʟ ʧʨʷʥʦ-ʘʨʦʤʘʪʠʯʥʦʾ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ. 

4. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʢʦʤʧʣʝʢʩ ʧʦʢʘʟʥʠʢʽʚ ʩʫʯʘʩʥʠʭ ʭʣʘʜʦʥʽʚ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʝʢʩʪʨʘʛʝʥʪʠ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʣʽʧʽʜʥʠʭ ʬʨʘʢʮʽʡ ʧʨʷʥʦ-

ʘʨʦʤʘʪʠʯʥʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ɿʦʢʨʝʤʘ ʙʽʣʴʰʽ ʢʦʝʬʽʮʽʻʥʪʠ ʜʠʬʫʟʽʾ ʚʠʥʠʢʘʶʪʴ ʚ 

ʭʣʘʜʦʥʘʭ, ʷʢʽ ʤʘʶʪʴ ʥʠʟʴʢʫ ʜʽʝʣʝʢʪʨʠʯʥʫ ʧʨʦʥʠʢʥʽʩʪʴ, ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʜʠʧʦʣʴʥʠʭ 

ʤʦʤʝʥʪʽʚ, ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʪʘ ʜʠʥʘʤʽʯʥʦʾ ʚôʷʟʢʦʩʪʽ.  

5. ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ ʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʩʫʰʽʥʥʷ ʷʢ ʧʽʜʛʦʪʦʚʯʦʛʦ ʝʪʘʧʫ ʜʣʷ 

ʧʝʨʝʨʦʙʢʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʷʢ ʥʦʚʦʛʦ 

ʤʝʪʦʜʫ ʝʢʩʪʨʘʢʮʽʾ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʧʦʚʥʽʩʪʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʦʩʣʠʥʥʫ ʩʠʨʦʚʠʥʫ, ʦʪʨʠʤʫʶʯʠ ʩʫʙʣʽʤʦʚʘʥʫ ʪʚʝʨʜʫ 

ʬʨʘʢʮʽʶ ʪʘ ʢʨʽʦʩʫʙʣʽʤʘʪ - ʨʽʜʠʥʥʫ ʬʨʘʢʮʽʶ, ʷʢʘ ʻ ʮʽʥʥʠʤ ʧʨʦʜʫʢʪʦʤ ʜʣʷ 

ʢʦʩʤʝʪʠʯʥʦʛʦ, ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʪʘ ʭʘʨʯʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 
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ʈʆɿɼɯʃ 2  

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʆɹôɭʂʊɯɺ ɼʆʉʃɯɼɾɽʅʅʗ ʊɸ ʄɽʊʆɼʀʂʀ  

ʇʈʆɺɽɼɽʅʅʗ ɽʂʉʇɽʈʀʄɽʅʊɯɺ 

 

2.1. ʆʩʥʦʚʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʴ 

 

 ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʜʦʩʣʽʜʞʝʥʽ ʙʫʣʠ ʦʙʨʘʥʽ ʜʝʢʽʣʴʢʘ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʻ ʜʞʝʨʝʣʘʤʠ ʬʽʪʦʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʬʽʪʦʥʫʪʨʽʻʥʪʽʚ 

ʩʝʨʝʜ ʷʢʠʭ ʪʘʢʽ ʷʢ ʧʝʪʨʫʰʢʘ, ʪʦʧʽʥʘʙʫʨ, ʢʘʣʝʥʜʫʣʘ, ʣʘʚʨ, ʯʦʨʥʠʡ ʢʤʽʥ ʪʘ ʘʤʘʨʘʥʪ.  

2.1.1. ʇʝʪʨʫʰʢʘ ʢʫʯʝʨʷʚʘ (Petroselinum crispum) ð ʜʚʦʨʽʯʥʘ ʘʨʦʤʘʪʥʘ 

ʨʦʩʣʠʥʘ ʟ ʨʦʜʠʥʠ ʟʦʥʪʠʯʥʠʭ, ʷʩʢʨʘʚʦ-ʟʝʣʝʥʘ ʟʨʦʩʪʘʻ ʚ ʧʦʤʽʨʥʦʤʫ ʢʣʽʤʘʪʽ, ʧʦʭʦʜʠʪʴ ʽʟ 

ʇʽʚʜʝʥʥʦ-ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ʪʘ ɿʘʭʽʜʥʦʾ ɸʟʽʾ, ʷʢʫ ʢʫʣʴʪʠʚʫʶʪʴ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ, ʷʢ 

ʢʫʣʽʥʘʨʥʫ ʧʨʷʥʽʩʪʴ.  

ʇʝʪʨʫʰʢʘ ʻ ʘʨʦʤʘʪʠʯʥʦʶ ʨʦʩʣʠʥʦʶ, ʘ ʩʚʦʻʨʽʜʥʽʩʪʴ ʟʘʧʘʭʫ ʪʘ ʘʨʦʤʘʪʫ ʙʘʛʘʪʴʦʭ 

ʩʦʨʪʽʚ ʧʝʪʨʫʰʢʠ ʧʦʷʩʥʶʻʪʴʩʷ ʝʬʽʨʥʦʶ ʦʣʽʻʶ, ʷʢʘ ʤʽʩʪʠʪʴʩʷ ʚ ʣʠʩʪʽ ʪʘ ʥʘʩʽʥʥʽ 

ʨʦʩʣʠʥʠ. ʂʫʯʝʨʷʚʠʡ ʩʦʨʪ ʧʝʪʨʫʰʢʠ ʤʘʻ ʙʽʣʴʰ ʛʽʨʢʠʡ ʩʤʘʢ ʽ ʤʝʥʰ ʘʨʦʤʘʪʥʠʡ, ʥʽʞ 

ʽʪʘʣʽʡʩʴʢʠʡ ʩʦʨʪ.  

ʍʤ̔ʽʯʥʠʡ ʩʢʣʘʜ ʧʝʪʨʫʰʢʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʷʜʫ ʬʘʢʪʦʨʽʚ, ʪʦʤʫ ʚʽʥ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʥʝ 

ʪʽʣʴʢʠ ʚ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʽ ʩʦʨʪʘʭ ʨʦʩʣʠʥʠ, ʘʣʝ ʽ ʚ ʨʽʟʥʠʭ ʟʨʘʟʢʘʭ ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʯʘʩʪʠʥ 

ʦʜʥʦʛʦ ʩʦʨʪʫ. ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʩʧʦʣʫʢʘʤʠ ʧʝʪʨʫʰʢʠ ʻ ʤʽʨʠʩʪʠʮʠʥ, ʘʧʽʦʣ, 1-ʘʣʽʣ-

2,3,4,5-ʪʝʪʨʘʤʝʪʦʢʩʠʙʝʥʟʦʣ, ɓ-ʬʝʣʣʘʥʜʨʝʥ, 1,3,8-p-ʤʝʥʪʘʪʨʽʻʥ, ɓ-ʧʽʥʝʥ, ʪʝʨʧʽʥʦʣʝʥ, 

ʘʧʽʾʥ, ʦʢʩʠʧʝʚʮʝʜʘʥʽʥ ʽ ʬʘʣʴʢʘʨʠʥʦʣ.  

ʃʠʩʪʷ ʧʝʪʨʫʰʢʠ ʤʽʩʪʷʪʴ 0,02-0,9% ʝʬʽʨʥʦʾ ʦʣʽʾ ʟ ʦʩʥʦʚʥʠʤʠ ʩʧʦʣʫʢʘʤʠ 

ʬʝʥʽʣʧʨʦʧʘʥʦʾʜʘʤʠ (ʜʦ 80%) ʽ ʤʦʥʦʪʝʨʧʝʥʘʤʠ. ʉʝʩʢʚʽʪʝʨʧʝʥʠ ʧʨʠʩʫʪʥʽ ʚ ʤʝʥʰʠʭ 

ʢʽʣʴʢʦʩʪʷʭ, ʜʦ 4%. ʌʝʥʽʣʧʨʦʧʘʥʦʾʜʠ ʪʘ ʤʦʥʦʪʝʨʧʝʥʠ ʩʧʨʠʷʶʪʴ ʟʘʧʘʭʫ. ʆʩʥʦʚʥʽ 

ʢʦʤʧʦʥʝʥʪʠ ʝʬʽʨʥʦʾ ʦʣʽʾ ʟ ʣʠʩʪʷ, ʪʨʘʚʠ, ʢʦʨʝʥʷ ʽ ʧʣʦʜʽʚ ʧʝʪʨʫʰʢʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 

2.1 [177]. 
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ʊʘʙʣʠʮʷ 2.1.  

ʆʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʝʬʽʨʥʦʾ ʦʣʽʾ ʧʝʪʨʫʰʢʠ 

 

ʅʘʟʚʘ ʢʦʤʧʦʥʝʥʪʫ 

ʏʘʩʪʠʥʘ ʨʦʩʣʠʥʠ 

ʣʠʩʪʦʢ ʪʨʘʚʘ ʢʦʨʽʥʴ ʬʨʫʢʪ 

ʌʝʥʽʣʧʨʦʧʘʥʦʾʜʠ 

ʘʧʽʦʣ + + + + 

ʤʽʨʠʩʪʠʮʠʥ + + + + 

ʝʣʝʤʽʮʠʥ + - + + 

1-ʘʣʽʣ-2,3,4,5-

ʪʝʪʨʘʤʝʪʦʢʩʠʙʝʥʟʦʣ 

- + - + 

ʝʚʛʝʥʦʣ - - - + 

ɓ-ʬʝʣʣʘʥʜʨʝʥ + + + + 

ʄʦʥʦʪʝʨʧʝʥʠ 

ʩʪʦʨ-ʤʝʥʪʘ-1,3,8-ʪʨʽʻʥ + + - - 
4-ʽʟʦʧʨʦʧʝʥʽʣ-1-

ʤʝʪʠʣʙʝʥʟʦʣ + - - - 
ʤʽʨʮʝʥ + + - + 
Ŭ-ʧʽʥʝʥ + + + + 
ɓ-ʧʽʥʝʥ + + + + 

Ŭ-ʬʝʣʣʘʥʜʨʝʥ + + - - 
ʨ-ʮʠʤʦʣ + - - + 
ʪʝʨʧʽʥʦʣʝʥ + + + - 
Ŭ-ʪʝʨʧʽʥʝʥ + - - - 
ʤʽʨʪʝʥʽʣʘʮʝʪʘʪ + - - - 
ʣʽʤʦʥʝʥ + + + + 

Ŭ, ʨ - ʜʠʤʝʪʠʣʩʪʠʨʦʣ - + - - 
ʩʘʙʽʥʝʥ + - - + 
ɔ-ʪʝʨʧʽʥʝʥ + - - + 

(E)-ɓ-ʬʝʨʥʝʩʝʥ +    

ʉʝʩʢʚʽʪʝʨʧʝʥʠ 

ʛʝʨʤʘʢʨʝʥ D +    

ʝʬʽʨʠ ʘʥʛʝʣʴʩʴʢʦʾ ʢʠʩʣʦʪʠ +    

Ŭ-ʢʦʧʘʾʥ +  -  

Ŭ ʽ ɓ-ʢʫʙʝʙʝʥ +   - 

ɔ-ʝʣʝʤʝʥ +  -  

Ŭ-ʛʫʤʫʣʝʥ +    

     

ɔ-ʘʤʦʨʬʝʥ +    

Ŭ-, ɔ- ʽ ŭ- +    

ʢʘʜʠʥʝʥʛʝʨʤʘʢʨʝʥ ɸ -  +  

ɓ- ʙʽʩʘʙʦʣʝʥ +  +  

ʢʘʨʦʪʦʣ -  - + 

 

ɺʘʞʣʠʚʽ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʪʘʢʽ ʷʢ ʚʽʪʘʤʽʥ ʉ ʤʽʩʪʷʪʴʩʷ ʚ ʢʽʣʴʢʦʩʪʽ 0,12-0,4%, ʘ 
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ʪʘʢʦʞ ʢʦʤʧʣʝʢʩʠ ʚʽʪʘʤʽʥʽʚ ɸ ʽ ɺ, ʚʽʪʘʤʽʥ ʂ, ʪʦʢʦʬʝʨʦʣʠ, ʝʨʛʦʩʪʝʨʠʥ. ʈʦʩʣʠʥʘ ʙʘʛʘʪʘ 

ʤʽʥʝʨʘʣʘʤʠ (Fe, Zn, Ca, Mg, Na, K, P), ʞʠʨʥʠʤʠ ʢʠʩʣʦʪʘʤʠ (ʣʽʥʦʣʝʥʦʚʦʶ ʪʘ 

ʧʘʣʴʤʽʪʠʥʦʚʦʶ), ʢʘʨʦʪʠʥʦʾʜʘʤʠ ʪʘ ʬʫʨʘʥʦʢʫʤʘʨʠʥʘʤʠ [237, 238, 239].  

ɸʨʦʤʘʪʦʫʪʚʦʨʶʚʘʯʽ ʣʠʩʪʷ ʧʝʪʨʫʰʢʠ ʙʫʣʠ ʧʝʨʝʨʘʭʦʚʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷʭ [240]. 

ɸʨʦʤʘʪ ʧʝʪʨʫʰʢʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʫʤʦʚʣʝʥʠʡ ʜʦʤʽʥʫʚʘʥʥʷʤ ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʩʘʤʝ ʨ-

ʤʝʥʪʘ-1, 3,8-ʪʨʽʻʥ ʽ ʤʽʨʠʩʪʠʮʠʥ ʫ ʟʚôʷʟʢʫ ʟ ʜʦʜʘʪʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʞʝ ʚ 

ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʟʦʢʨʝʤʘ, 2-ʩʝʢʙʫʪʠʣ-3-ʤʝʪʦʢʩʠ-ʧʽʨʘʟʠʥ, 

ʣʽʥʘʣʦʦʣ, (Z) 6-ʜʝʮʝʥʘʣ ʽ (Z) 3-ʛʝʢʩʝʥʘʣ. 

2.1.2. ʊʦʧʽʥʘʤʙʫʨ. ʊʦʧʽʥʘʤʙʫʨ (Helianthus tuberosus), ʷʢʠʡ ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ 

ʩʦʥʷʯʥʠʤ ʯʘʛʘʨʥʠʢʦʤ, ʩʦʥʷʯʥʠʤ ʢʦʨʝʥʝʤ, ʪʦʧʽʥʘʤʙʫʨʦʤ ʘʙʦ ʟʝʤʣʷʥʠʤ ʷʙʣʫʢʦʤ, ʻ 

ʙʘʛʘʪʦʨʽʯʥʠʤ ʚʠʜʦʤ, ʱʦ ʥʘʣʝʞʠʪʴ ʜʦ ʩʽʤʝʡʩʪʚʘ ʘʡʩʪʨʦʚʠʭ, ʱʦ ʧʦʭʦʜʠʪʴ ʽʟ ʩʭʽʜʥʦʾ 

ʯʘʩʪʠʥʠ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ, ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʩʦʥʷʰʥʠʢʦʤ, ʚʽʜʦʤʠʡ ʩʚʦʾʤʠ 

ʙʫʣʴʙʘʤʠ, ʙʘʛʘʪʠʤʠ ʥʘ ʽʥʫʣʽʥ. ɯʥʫʣʽʥ ʻ ʧʦʣʽʤʝʨʦʤ ʤʦʥʦʩʘʭʘʨʠʜʫ ʬʨʫʢʪʦʟʠ.  

ʊʦʧʽʥʘʤʙʫʨ ʤʘʻ ʮʽʢʘʚʽ ʧʦʞʠʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʡʦʛʦ ʚʠʩʦʢʠʤ 

ʚʤʽʩʪʦʤ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ, ʬʣʘʚʦʥʦʾʜʽʚ, ʽʥʫʣʽʥʫ, ʢʣʽʪʢʦʚʠʥʠ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʩʦʣʝʡ. 

ʌʘʨʤʘʮʝʚʪʠʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʧʝʨʝʚʘʞʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʣʠʩʪʷ ʪʦʧʽʥʘʤʙʫʨʫ [241]. 

ɹʫʣʴʙʠ ʪʦʧʽʥʘʤʙʫʨʘ ʤʽʩʪʷʪʴ 2-3% ʩʫʭʦʾ ʤʘʩʠ ʙʽʣʢʘ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʪʦʧʽʥʘʤʙʫʨ ʻ 

ʙʘʛʘʪʠʤ ʜʞʝʨʝʣʦʤ ʙʽʦʤʦʣʝʢʫʣ, ʪʘʢʠʭ ʷʢ ʙʽʣʢʠ, ʣʝʪʢʽ ʝʬʽʨʥʽ ʦʣʽʾ, ʧʦʣʽʘʮʝʪʠʣʝʥʦʚʽ 

ʧʦʭʽʜʥʽ, ʩʝʩʢʚʽʪʝʨʧʝʥʦʚʽ ʩʧʦʣʫʢʠ, ʬʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ, ʬʣʘʚʦʥʦʾʜʠ ʪʘ ʭʣʦʨʦʬʽʣʠ, 

ʢʘʨʦʪʠʥʦʾʜʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʽʥʥʫ ʟʝʣʝʥʫ ʙʽʦʤʘʩʫ, ʧʨʷʤʝ ʚʞʠʚʘʥʥʷ ʚ ʩʚʽʞʦʤʫ ʚʠʛʣʷʜʽ 

ʘʙʦ ʩʫʰʝʥʝ ʢʦʥʩʝʨʚʫʚʘʥʥʷ ʪʦʧʽʥʘʤʙʫʨʘ ʥʝ ʻ ʢʨʘʱʠʤ ʯʝʨʝʟ ʚʢʨʠʪʝ ʢʦʣʶʯʢʘʤʠ ʪʘ 

ʚʦʣʦʩʢʘʤʠ ʣʠʩʪʷ [242, 243].  

ʉʚʽʞʠʡ ʙʫʣʴʙʠ ʪʦʧʽʥʘʤʙʫʨʠ ʤʽʩʪʷʪʴ ʧʨʠʙʣʠʟʥʦ ʚʽʜ 75 ʜʦ 80% ʚʦʜʠ, ʚʽʜ 2 ʜʦ 3% 

ʙʽʣʢʘ ʪʘ ʚʽʜ 15 ʜʦ 16% ʚʫʛʣʝʚʦʜʽʚ. ɹʽʣʢʠ ʤʽʩʪʷʪʴ ʤʘʡʞʝ ʚʩʽ ʥʝʟʘʤʽʥʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ, 

ʪʘʢʽ ʷʢ ʪʨʝʦʥʽʥ ʽ ʪʨʠʧʪʦʬʘʥ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2.2 [244]. 

 

ʊʘʙʣʠʮʷ 2.2. 

ɺʤʽʩʪ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʪʦʧʽʥʘʤʙʫʨʘ (%) 

ʅʘʟʚʘ ʃʽʟʠʥ 
ʊʨʠʧʪʦ-

ʬʘʥ ʄʝʪʽʦʥʽʥ ʊʨʝʦʥʽʥ 
ɯʟʦʣʝʡ-

ʮʠʥ 
ɻʽʩʪʠ-

ʜʠʥ ɸʨʛʽʥʽʥ 
ʌʝʥʽʣʘʣʘ-

ʥʽʥ 
ʉʚʽʞʘ 

ʙʫʣʴʙʘ 0.09 0.24 0.09 0.80 0.09 0.06 0.12 0.13 
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ʊʘʙʣʠʮʷ 2.3. 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʙʫʣʴʙʠ ʪʦʧʽʥʘʤʙʫʨʘ 

ɺʽʜʩʦʪʦʢ ʤʘʩʠ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ 

ʅʘʟʚʘ ɺʦʜʘ/% 
ʉʠʨʠʡ 

ʧʨʦʪʝʾʥ 

ʉʠʨʠʡ 

ʞʠʨ 

ɻʨʫʙʘ 

ʢʣʽʪʢʦʚʠʥʘ 

ɽʢʩʪʨʘʢʮʽʷ 

ʙʝʟ ʘʟʦʪʫ 

ʉʠʨʘ ʟʦʣʘ Ca/% P/% 

ʉʚʽʞʘ 

ʙʫʣʴʙʘ 

72.8 

72.5 

87.4 

11.76 

12.63 

11.11 

3.61 

4.90 

5.08 

11.76 

7.37 

7.94 

ɽʢʩʪʨʘʢʮʽʷ 

ʙʝʟ ʘʟʦʪʫ 

12.58 

4.21 

10.32 

0.05 

0.05 

0.05 

0.04 

0.03 

0.02 

ʉʫʭʘ 

ʙʫʣʴʙʘ 

7.5 

5.3 

10.16 

11.83 

1.95 

1.37 

29.95 

27.88 

46.7 

46.88 

11.24 

12.04 

 

- 

 

- 

 

ɹʫʣʴʙʠ ʤʽʩʪʷʪʴ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʤʘʢʨʦ- ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ 

ʩʚʽʞʠʭ ʽ ʩʫʭʠʭ ʙʫʣʴʙ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2.3 [244]. 

2.1.3. ʃʘʚʨ ʙʣʘʛʦʨʦʜʥʠʡ. ʃʘʚʨ ʙʣʘʛʦʨʦʜʥʠʡ (Laurus nobilis L) ð ʚʽʯʥʦʟʝʣʝʥʘ 

ʨʦʩʣʠʥʘ ʨʦʜʠʥʠ ʣʘʚʨʦʚʠʭ, ʧʦʭʦʜʠʪʴ ʽʟ ʧʽʚʜʝʥʥʦʛʦ ʉʝʨʝʜʟʝʤʥʦʤʦʨôʷ. ɺʠʨʦʱʫʶʪʴʩʷ, 

ʷʢ ʮʽʥʥʘ ʧʨʷʥʘ ʢʫʣʴʪʫʨʘ ʚ ɭʚʨʦʧʽ ʪʘ ɸʤʝʨʠʮʽ.  

ʃʠʩʪʷ ʣʘʚʨʫ ʤʽʩʪʷʪʴ ʯʠʩʣʝʥʥʽ ʥʝʟʘʤʽʥʥʽ ʝʣʝʤʝʥʪʠ, ʜʝʷʢʽ ʚʽʪʘʤʽʥʠ ʪʘ ʙʘʛʘʪʦ 

ʚʪʦʨʠʥʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ, ʪʘʢʠʭ ʷʢ ʝʬʽʨʥʽ ʦʣʽʾ, ʬʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ, ʟʦʢʨʝʤʘ ʬʝʥʦʣʴʥʽ 

ʢʠʩʣʦʪʠ ʪʘ ʬʣʘʚʦʥʦʾʜʠ  ʽ ʘʣʢʘʣʦʾʜʠ. ɼʝʷʢʽ ʩʢʣʘʜʦʚʽ, ʟʥʘʡʜʝʥʽ ʚ ʣʠʩʪʷʭ ʣʘʚʨʘ ʤʽʩʪʷʪʴ 

ʧʦʣʽʬʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ, ʘʣʢʘʣʦʾʜʠ, ʥʦʨʠʟʦʧʨʝʥʦʾʜʠ, ʮʫʢʨʫ, ʧʦʣʽʩʘʭʘʨʠʜʠ, ʦʨʛʘʥʽʯʥʽ 

ʢʠʩʣʦʪʠ ʽ ʪʦʢʦʬʝʨʦʣʠ. ʃʠʩʪʷ ʪʘʢʦʞ ʤʽʩʪʷʪʴ ʣʝʪʢʽ ʦʣʽʾ, ʷʢʽ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʢʣʽʪʠʥʘʭ 

ʯʘʩʪʦʢʦʣʫ ʪʘ ʤʝʟʦʬʽʣʫ ʪʘ ʧʨʠʩʫʪʥʽ ʫ ʚʽʜʩʦʪʢʘʭ 1ï3% ʚʽʜ ʩʚʽʞʦʾ ʚʘʛʠ. ʆʩʥʦʚʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʟ ʙʣʠʟʴʢʦ 150, ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʘʟʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʪʘ 

ʤʘʩʩʧʝʢʪʨʦʤʝʪʨʽʾ ʚ ʝʬʽʨʥʽʡ ʦʣʽʾ, ʟʘʟʚʠʯʘʡ ʻ 1,8-ʮʠʥʝʦʣ ʽʟ ʚʤʽʩʪʦʤ ʜʦ 50% ʘʙʦ ʥʘʚʽʪʴ 

70%. ʃʠʩʪʷ ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʥʝʚʝʣʠʢʫ ʯʘʩʪʠʥʫ ʥʝʣʝʪʢʠʭ ʦʣʽʡ ʟ 25 ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʤʠ 

ʞʠʨʥʠʤʠ ʢʠʩʣʦʪʘʤʠ ʟ ʨʽʚʥʝʤ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʚʠʱʠʤ, ʥʽʞ ʥʘʩʠʯʝʥʠʭ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ [245, 246, 247]. 

ʃʘʚʨʦʚʠʡ ʣʠʩʪ ʤʘʻ ʛʦʩʪʨʠʡ ʽ ʛʽʨʢʠʡ ʩʤʘʢ. ʈʽʟʥʠʮʷ ʚ ʟʘʧʘʭʫ ʽ ʘʨʦʤʘʪʽ 

ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʝʬʽʨʥʠʭ ʦʣʽʡ ʚ ʣʠʩʪʽ ʪʘ ʽʥʰʠʭ ʯʘʩʪʠʥʘʭ ʨʦʩʣʠʥʠ. ʃʘʚʨ ʤʽʩʪʠʪʴ 

ʬʣʘʚʦʥʦʾʜʠ, ʜʫʙʠʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʝʚʛʝʥʦʣ, ʣʠʤʦʥʥʫ ʢʠʩʣʦʪʫ, ʚʫʛʣʝʚʦʜʠ, ʩʪʝʨʦʾʜʠ, 

ʘʣʢʘʣʦʾʜʠ, ʪʨʠʪʝʨʧʝʥʦʾʜʠ ʪʘ ʝʬʽʨʥʽ ʦʣʽʾ. ɺ ʝʢʩʪʨʘʢʪʽ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ ʤʽʩʪʷʪʴʩʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ. ʂʦʞʥʘ ʟ ʮʠʭ ʭʽʤʽʯʥʠʭ ʩʢʣʘʜʦʚʠʭ 

ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʚʠʜʫ [248, 249]. 
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ʉʫʭʝ ʣʠʩʪʷ ʤʽʩʪʠʪʴ 5-10% ʚʦʜʠ, 65% ʚʫʛʣʝʚʦʜʽʚ, 8-11% ʙʽʣʢʘ, 5-9% ʞʠʨʫ ʽ 4% 

ʟʦʣʠ. ʆʣʽʷ ʤʽʩʪʠʪʴ ʧʦʥʘʜ 140 ʨʽʟʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʋ ʣʘʚʨʦʚʦʤʫ ʣʠʩʪʽ ʚʠʷʚʣʝʥʦ ʯʦʪʠʨʠ 

ʮʫʢʨʫ (ʬʨʫʢʪʦʟʘ, ʩʘʭʘʨʦʟʘ, ʛʣʶʢʦʟʘ ʽ ʪʨʝʛʘʣʦʟʘ), ʪʨʠ ʧʦʣʽʩʘʭʘʨʠʜʠ (ʘʣʴʛʽʥʘʪ, ʬʫʢʦʾʜʘʥ 

ʽ ʣʘʤʽʥʘʨʘʥ) ʽ ʪʨʠ ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ (ʱʘʚʣʝʚʘ, ʷʙʣʫʯʥʘ ʽ ʘʩʢʦʨʙʽʥʦʚʘ). ʆʩʢʽʣʴʢʠ ʚʦʥʠ 

ʪʘʢʦʞ ʤʽʩʪʷʪʴ ʢʽʣʴʢʘ ʞʠʨʥʠʭ ʢʠʩʣʦʪ; ʧʘʣʴʤʽʪʠʥʦʚʘ ʢʠʩʣʦʪʘ ʻ ʦʩʥʦʚʥʦʶ, ʟʘ ʥʝʶ ʡʜʝ 

ʣʽʥʦʣʝʚʘ ʢʠʩʣʦʪʘ. ʅʘʩʽʥʥʷ ʣʘʚʨʘ ʙʘʛʘʪʽ ʭʘʨʯʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ. ʋ ʣʘʚʨʦʚʦʤʫ ʣʠʩʪʽ ʪʘʢʽ 

ʩʧʦʣʫʢʠ, ʷʢ ʝʚʛʝʥʦʣ 11%-12%, ʤʝʪʠʣʝʚʛʝʥʦʣ 9%-12% ʽ ʝʣʝʤʽʮʠʥ 1%-12% ʻ ʟʥʘʯʫʱʠʤʠ 

ʜʣʷ ʧʨʷʥʦʛʦ ʘʨʦʤʘʪʫ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ, ʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʷʢʦʩʪʽ ʣʘʚʨʦʚʦʛʦ 

ʣʠʩʪʘ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʽʩʪʦʪʥʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ. ɽʬʽʨʥʽ ʦʣʽʾ ʚ ʣʠʩʪʽ 

ʢʦʣʠʚʘʶʪʴʩʷ ʚʽʜ 0,8%-3%, ʘ ʚ ʩʫʭʠʭ ʣʘʚʨʦʚʠʭ ʧʣʦʜʘʭ ʚʽʜ 0,6% ʜʦ 10% [279]. 

ʇʦʞʠʚʥʠʡ ʩʢʣʘʜ ʣʠʩʪʷ ʣʘʚʨʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣ. 2.4 [281]. 

 

ʊʘʙʣʠʮʷ 2.4 

ʉʢʣʘʜ ʽ ʭʘʨʯʦʚʘ ʮʽʥʥʽʩʪʴ ʣʠʩʪʷ ʣʘʚʨʘ 

ʉʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ɺʤʽʩʪ ʚ 100 ʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ 

1 2 

ɺʦʜʘ (ʛ) 5.44 

ɽʥʝʨʛʝʪʠʯʥʘ ʮʽʥʥʽʩʪʴ (ʢʢʘʣ) 313 

ɹʽʣʦʢ (ʛ) 7.61 

ɺʫʛʣʝʚʦʜʠ (ʛ) 74,96 

ɿʦʣʘ (ʛ) 3.62 

ɾʠʨ (ʛ) 8.36 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ (ʛ) 2.28 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʤʦʥʦ-ʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ (ʛ) 1.64 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʣʽ-ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ (ʛ) 2.29 

ʂʘʣʴʮʽʡ (ʤʛ) 834 

ɿʘʣʽʟʦ (ʤʛ) 43 

ʄʘʛʥʽʡ (ʤʛ) 120 

ʌʦʩʬʘʪ (ʤʛ) 113 

ʂʘʣʽʡ (ʤʛ) 529 

ʅʘʪʨʽʡ (ʤʛ) 23 

ʎʠʥʢ (ʤʛ) 3.70 

ʌʦʣʽʻʚʘ ʢʠʩʣʦʪʘ (ʤʢʛ) 180 

ʅʽʘʮʠʥ (ʤʛ) 2,005 

ʈʠʙʦʬʣʘʚʽʥ (ʤʛ) 0,421 

ʊʽʘʤʽʥ (ʤʛ) 0,009 

ɺʽʪʘʤʽʥ ɸ, IU (IU) 6185 

ɺʽʪʘʤʽʥ ɸ (ʤʢʛ) 309 

ɺʽʪʘʤʽʥ B (ʤʛ) 1,740 
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                                                                                                                              ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 2.4 
1 2 

ɺʽʪʘʤʽʥ ʉ (ʤʛ) 46.5 
 

 

ɸʨʦʤʘʪ ʝʬʽʨʥʦʾ ʦʣʽʾ, ʚ ʢʽʣʴʢʦʩʪʽ 0,8-3%, ʟʫʤʦʚʣʝʥʠʡ ʪʝʨʧʝʥʘʤʠ, ʟ ʣʠʩʪʷ ʤʽʩʪʠʪʴ 

ʚ ʦʩʥʦʚʥʦʤʫ 1,8-ʮʠʥʝʦʣ (ʜʦ 50%), ʘʣʝ ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʝʚʛʝʥʦʣ, ʘʮʝʪʠʣ ʽ ʤʝʪʠʣʝʚʛʝʥʦʣ, 

ʘʣʴʬʘ ʽ ʙʝʪʘ-ʧʽʥʝʥ, ʬʝʣʣʘʥʜʨʝʥ, ʣʽʥʘʣʦʦʣ, ʛʝʨʘʥʽʦʣ ʽ ʪʝʨʧʽʥʝʦʣ. ɺʤʽʩʪ ʝʬʽʨʥʦʾ ʦʣʽʾ ʚ 

ʩʫʭʠʭ ʧʣʦʜʘʭ ʣʘʚʨʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,6 ʜʦ 10% [250, 251]. 

 2.1.4. ʂʤʠʥ ʯʦʨʥʠʡ. ʂʤʠʥ ʯʦʨʥʠʡ (Nigella sativa L.) ʥʘʣʝʞʠʪʴ ʜʦ ʨʦʜʠʥʠ 

ʣʶʪʠʢʦʚʠʭ, ʦʜʥʦʨʽʯʥʘ ʪʨʘʚôʷʥʠʩʪʘ ʢʚʽʪʢʦʚʘ ʨʦʩʣʠʥʘ, ʱʦ ʜʦʩʷʛʘʻ ʚʠʩʦʪʠ 20ï30 ʩʤ, ʟ 

ʣʽʥʽʡʥʠʤ ʣʠʩʪʷʤ, ʙʣʘʢʠʪʥʠʤʠ ʢʚʽʪʘʤʠ, ʧʣʦʜʘʤʠ ʫ ʬʦʨʤʽ ʢʦʨʦʙʦʯʢʠ ʪʘ ʜʨʽʙʥʠʤ 

ʯʦʨʥʠʤ ʥʘʩʽʥʥʷʤ. ʏʦʨʥʠʡ ʢʤʠʥ ʧʦʭʦʜʠʪʴ ʟ ʧʽʚʥʽʯʥʦʾ ɸʬʨʠʢʠ ʪʘ ʇʽʚʜʝʥʥʦ-ɿʘʭʽʜʥʦʾ 

ɸʟʽʾ. ʅʘʩʽʥʥʷ Nigella sativa ʤʘʻ ʭʘʨʘʢʪʝʨʥʠʡ ʘʨʦʤʘʪʥʠʡ ʟʘʧʘʭ ʽ ʧʨʷʥʠʡ, ʟʣʝʛʢʘ ʛʦʩʪʨʠʡ 

ʩʤʘʢ. ʅʘʩʽʥʥʷ ʜʚʦʜʦʣʴʥʝ, ʛʦʩʪʨʝ, ʘʨʦʤʘʪʥʝ ʥʘ ʟʘʧʘʭ ʽ ʛʽʨʢʝ ʥʘ ʩʤʘʢ.  ɿʘʧʘʭ 

ʧʦʜʨʽʙʥʝʥʦʛʦ ʥʘʩʽʥʥʷ ʯʦʨʥʦʛʦ ʢʤʠʥʫ ʥʘʛʘʜʫʻ ʣʠʤʦʥ ʽʟ ʚʽʜʪʽʥʢʦʤ ʤʦʨʢʚʠ. [280].  

ʅʘʩʽʥʥʷ ʯʦʨʥʦʛʦ ʢʤʠʥʫ, ʟʦʢʨʝʤʘ ʡʦʛʦ ʝʬʽʨʥʘ ʦʣʽʷ, ʤʽʩʪʠʪʴ ʪʠʤʦʭʽʥʦʥ, 

ʪʠʤʦʛʽʜʨʦʭʽʥʦʥ, ʪʠʤʦʣ, ʢʘʨʚʘʢʨʦʣ, ʥʽʛʝʣʣʽʜʠʥ, ʥʽʛʝʣʽʮʠʥ ʽ Ŭ-ʛʝʜʝʨʠʥ, ʷʢʽ ʚ ʦʩʥʦʚʥʦʤʫ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʡʦʛʦ ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ ʪʘ ʭʘʨʯʦʚʽ ʧʝʨʝʚʘʛʠ. ɺʽʥ ʤʽʩʪʠʪʴ 

ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʙʽʣʢʽʚ ʽ ʞʠʨʽʚ, ʘ ʪʘʢʦʞ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʥʝʟʘʤʽʥʥʠʭ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ, ʘʤʽʥʦʢʠʩʣʦʪ, ʚʽʪʘʤʽʥʽʚ ʽ ʤʽʥʝʨʘʣʽʚ  ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2.5 [252]. 

 

ʊʘʙʣʠʮʷ 2.5 

ʍʽʤʽʯʥʽ ʩʢʣʘʜʦʚʽ ʯʦʨʥʦʛʦ ʢʤʠʥʫ [210]. 

ɻʨʫʧʘ ʇʽʜʛʨʫʧʠ ɸʢʪʠʚʥʽ ʢʦʤʧʦʥʝʥʪʠ 

1 2 3 

ʌʽʢʩʦʚʘʥʘ ʦʣʽʷ ʅʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʆʣʝʾʥʦʚʘ ʢʠʩʣʦʪʘ, ʣʽʥʦʣʝʚʘ 

ʢʠʩʣʦʪʘ, ʜʠʛʦʤʦʣʽʥʦʣʝʚʘ ʢʠʩʣʦʪʘ, 

ʝʡʢʦʜʘʜʽʻʥʦʚʘ ʢʠʩʣʦʪʘ 

ʅʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʇʘʣʴʤʽʪʠʥʦʚʘ ʢʠʩʣʦʪʘ, ʩʪʝʘʨʠʥʦʚʘ 

ʢʠʩʣʦʪʘ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 2.5 
1 2 3 

ʊʝʨʧʝʥʠ ɸʣʽʬʘʪʠʯʥʽ ʊʠʤʦʭʽʥʦʥ, ʨ-ʮʠʤʝʥ, Ŭ- 

ʧʽʥʝʥ, ʜʠʪʠʤʦʭʽʥʦʥ, 

ʪʠʤʦʛʽʜʨʦʭʽʥʦʥ, 

ʢʘʨʚʘʢʨʦʣ, ʢʘʨʚʦʥ, 

ʣʽʤʦʥʝʥ, 4-ʪʝʨʧʽʥʝʦʣ, 

ʮʠʪʨʦʥʝʣʦʣ, ʘʥʝʪʦʣ 

ɸʣʢʘʣʦʾʜʠ ɯʟʦʭʽʥʦʣʽʥ ʘʣʢʘʣʦʾʜʠ ʅʽʛʝʣʽʮʠʤʽʥ, ʥʽʛʝʣʽʮʠʤʽʥ N- 

ʦʢʩʠʜ 

ʇʽʨʘʟʦʣ ʘʣʢʘʣʦʾʜʠ ʅʽʛʝʣʣʽʜʠʥ, ʥʽʛʝʣʣʽʮʠʥ 

 

ʂʫʤʘʨʠʥʠ 

 

ʄʝʪʦʢʩʽ ʢʫʤʘʨʠʥ 

 

6-ʤʝʪʦʢʩʠ-ʢʫʤʘʨʠʥ 

ɻʽʜʨʦʢʩʠ  ʢʫʤʘʨʠʥ 7-ʛʽʜʨʦʢʩʠ-ʢʫʤʘʨʠʥ 

ʆʢʩʠ ʢʫʤʘʨʠʥ 7-ʦʢʩʠ-ʢʫʤʘʨʠʥ 

ʉʘʧʦʥʽʥʠ ʊʨʠʪʝʨʧʝʥʠ ʉʪʝʨʠʣʛʣʶʢʦʟʠʜʠ, 

ɸʮʝʪʠʣʩʪʝʨʠʣ-ʛʣʶʢʦʟʠʜ 

ʉʪʝʨʦʾʜʥʽ ɸʣʴʬʘ-ʛʝʜʨʠʥ 

ʌʣʘʚʦʥʦʾʜʠ  ʌʣʘʚʦʥʦʾʜʥʠʡ ʛʣʽʢʦʟʠʜ ʂʝʤʧʬʝʨʦʣ 3-ʛʣʶʢʦʟʠʣ 

ʛʘʣʘʢʪʦʟʠʣ ʛʣʶʢʦʟʠʜ, 

ʢʚʝʨʮʝʪʠʥ 3-ʛʘʣʘʢʪʦʟʠʣ 

ʛʣʶʢʦʟʠʜ, ʪʨʠʛʽʣʽʥ ʢʚʝʨʮʝʪʠʥ-3-

ʛʣʶʢʦʟʠʜ 

ʌʣʘʚʦʥʦʾʜʥʠʡ ʧʽʛʤʝʥʪ ʂʚʝʨʮʝʪʠʥ 

ʌʝʥʦʣʴʥʽ ʨʝʯʦʚʠʥʠ ʂʠʩʣʽ ʬʝʥʦʣʴʥʽ ʨʝʯʦʚʠʥʠ ʚʘʥʽʣʴʥʘ ʢʠʩʣʦʪʘ, 

ʛʽʜʨʦʢʩʠʙʝʥʟʦʡʥʘ ʢʠʩʣʦʪʘ, 

ʩʠʨʠʥʛʦʚʘ ʢʠʩʣʦʪʘ, ʧ-ʢʫʤʘʨʦʚʽ 

ʢʠʩʣʦʪʠ 

ɸʤʽʥʦʢʠʩʣʦʪʠ ʅʝʟʘʤʽʥʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ ɺʘʣʽʥ, ʬʝʥʽʣʘʣʘʥʽʥ, 

ʪʨʝʦʥʽʥ, ʤʝʪʽʦʥʽʥ, 

ʛʽʩʪʠʜʠʥ, ʪʨʠʧʪʦʬʘʥ, 

ʣʝʡʮʠʥ, ʽʟʦʣʝʡʮʠʥ, ʣʽʟʠʥ 

ʄʝʪʘʣʠ ʽ ʩʣʽʜʠ 

ʝʣʝʤʝʥʪʽʚ 

 ʂʘʣʴʮʽʡ, ʟʘʣʽʟʦ ʽ ʢʘʣʽʡ, ʬʦʩʬʦʨ, 

ʮʠʥʢ 

  

ʇʦʞʠʚʥʠʡ ʩʢʣʘʜ (ʨʠʩ. 2.1), ʦʪʨʠʤʘʥʠʡ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʧʦʢʘʟʘʚ 20-85% ʙʽʣʢʘ, 

38,20% ʞʠʨʫ, 7-94% ʢʣʽʪʢʦʚʠʥʠ ʪʘ 31,94% ʚʫʛʣʝʚʦʜʽʚ. ʉʝʨʝʜ ʨʽʟʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ 

ʚʠʟʥʘʯʝʥʦ ʛʣʫʪʘʤʘʪ, ʘʨʛʽʥʽʥ ʽ ʘʩʧʘʨʪʘʪ, ʪʦʜʽ ʷʢ ʮʠʩʪʝʾʥ ʽ ʤʝʪʽʦʥʽʥ ʙʫʣʠ ʦʩʥʦʚʥʠʤʠ ʽ 

ʜʨʫʛʦʨʷʜʥʠʤʠ ʘʤʽʥʦʢʠʩʣʦʪʘʤʠ ʚʽʜʧʦʚʽʜʥʦ. ʅʘʩʽʥʥʷ ʯʦʨʥʦʛʦ ʢʤʠʥʫ ʪʘʢʦʞ ʤʽʩʪʠʪʴ 

ʟʥʘʯʥʽ ʨʽʚʥʽ ʟʘʣʽʟʘ, ʤʽʜʽ, ʮʠʥʢʫ, ʬʦʩʬʦʨʫ, ʢʘʣʴʮʽʶ, ʪʽʘʤʽʥʫ, ʥʽʘʮʠʥʫ, ʧʽʨʠʜʦʢʩʠʥʫ ʪʘ 

ʬʦʣʽʻʚʦʾ ʢʠʩʣʦʪʠ [253, 254]. 
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ʈʠʩʫʥʦʢ 2.1. ʇʦʞʠʚʥʠʡ ʩʢʣʘʜ ʯʦʨʥʦʛʦ ʢʤʠʥʫ 

 

ɼʦ ʩʢʣʘʜʫ ʥʘʩʽʥʥʷ ʯʦʨʥʦʛʦ ʢʤʽʥʫ  ʚʭʦʜʠʪʴ: ʥʝʣʝʪʢʘ ʦʣʽʷ ï 32-40% (ʥʘʩʠʯʝʥʽ 

ʞʠʨʥʽ ʢʠʩʣʦʪʠ ï ʙʣʠʟʴʢʦ 30%; ʧʘʣʴʤʽʪʠʥʦʚʘ ʢʠʩʣʦʪʘ, ʤʽʨʠʩʪʠʥʦʚʘ ʢʠʩʣʦʪʘ; 

ʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ: ʘʨʘʭʽʜʦʥʦʚʘ, ʝʡʢʦʟʘʜʽʻʥʦʚʘ ï 3%, ʣʽʥʦʣʝʚʘ ï 50-60%; 

ʦʣʝʾʥʦʚʘ ʢʠʩʣʦʪʘ ï 20%; ʜʠʛʦʤʦʣʽʥʦʣʝʚʘ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ï 10%), ʝʬʽʨʥʘ ʦʣʽʷ - 0,4-

0,45% (ʥʽʛʝʣʣʦʥ, ʪʠʤʦʭʽʥʦʥ, ʪʠʤʦʛʽʜʨʦʭʽʥʦʥ, ʜʠʪʠʤʦʭʽʥʦʥ, ʪʠʤʦʣ, ʢʘʨʚʘʢʨʦʣ, ɓ-ʽ ɓ-

ʧʽʥʝʥ, ʣʽʤʦʥʝʥ, d-ʮʠʪʨʥʝʣʦʣ, p-ʮʠʤʝʥ), ʙʽʣʢʠ 16-19,9% (ʘʨʛʽʥʽʥ, ʛʣʫʪʘʤʽʥʦʚʘ ʢʠʩʣʦʪʘ, 

ʣʝʡʮʠʥ, ʣʽʟʠʥ, ʤʝʪʽʦʥʽʥ, ʪʠʨʦʟʠʥ, ʧʨʦʣʽʥ, ʪʨʝʦʥʽʥ), ʤʽʥʝʨʘʣʠ 1,79-3,74% (ʢʘʣʴʮʽʡ, 

ʬʦʩʬʦʨ, ʢʘʣʽʡ, ʥʘʪʨʽʡ, ʟʘʣʽʟʦ), ʚʫʛʣʝʚʦʜʠ 33,9%, ʢʣʽʪʢʦʚʠʥʘ 5,50% ʽ ʚʦʜʘ 6,0% [255].  

2.1.5. ʂʘʣʝʥʜʫʣʘ. ʂʘʣʝʥʜʫʣʘ ʣʽʢʘʨʩʴʢʘ (Calendula officinalis), ʯʣʝʥ ʩʽʤʝʡʩʪʚʘ 

ʩʢʣʘʜʥʦʮʚʽʪʠʭ, ʯʘʩʪʦ ʚʽʜʦʤʘ ʷʢ ʯʦʨʥʦʙʨʠʚʮʽ.  

ʋ ʭʽʤʽʯʥʦʤʫ ʩʢʣʘʜʽ ʨʦʩʣʠʥʠ ʚʠʷʚʣʝʥʦ ʩʘʧʦʥʽʥʠ, ʝʬʽʨʠ ʪʨʠʪʝʨʧʝʥʝʦʣʫ ʪʘ 

ʬʣʘʚʦʥʦʾʜʠ. ʂʘʣʝʥʜʫʣʘ ʣʽʢʘʨʩʴʢʘ ʤʘʻ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʢʘʨʦʪʠʥʽʜʽʚ ʫ ʢʚʽʪʢʘʭ, ʷʢʽ ʤʘʶʪʴ 

ʧʝʨʝʚʘʞʥʦ ʧʦʤʘʨʘʥʯʝʚʠʡ ʢʦʣʽʨ. ɺ ʝʢʩʪʨʘʢʪʽ ʣʠʩʪʷ ʤʽʩʪʷʪʴʩʷ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, 

ʪʨʠʪʝʨʧʝʥʠ ʪʘ ʩʪʝʨʠʥʠ, ʩʘʧʦʥʽʥʠ, ʬʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ, ʘʣʢʘʣʦʾʜʠ, ʬʣʘʚʦʥʦʾʜʠ ʪʘ 

ʪʝʨʧʝʥʦʾʜʠ [256]. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʻ ʪʝʨʧʝʥʦʾʜʠ, ʬʣʘʚʦʥʦʾʜʠ, ʩʘʧʦʥʽʥʠ, 

ʩʪʝʨʠʥʠ, ʬʝʥʦʣʢʘʨʙʦʥʦʚʽ ʢʠʩʣʦʪʠ, ʢʫʤʘʨʠʥʠ, ʭʽʥʽʥʠ, ʘʤʽʥʦʢʠʩʣʦʪʠ, ʝʬʽʨʥʘ ʦʣʽʷ ʪʘ 

ʢʘʨʦʪʠʥʦʾʜʠ, ʷʢ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ. 2.6 [257]. 
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ʊʘʙʣʠʮʷ 2.6 

ʉʧʠʩʦʢ ʬʽʪʦʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʧʨʠʩʫʪʥʽʭ ʚ ʢʘʣʝʥʜʫʣʽ  

ʍʽʤʽʯʥʽ ʩʢʣʘʜʦʚʽ ɯʟʦʣʴʦʚʘʥʘ ʩʧʦʣʫʢʘ 

1 2 

ʊʝʨʧʝʥʦʾʜʠ 

ʌʘʨʘʜʽʦʣ-3-ʆ-ʧʘʣʴʤʽʪʘʪ, ʬʘʨʘʜʽʦʣ-3-ʆ-ʤʽʨʠʩʪʘʪ, ʬʘʨʘʜʽʦʣ-3-ʆ-ʣʘʫʨʘʪ, 

ʘʨʥʽʜʽʦʣ-3-ʆ-ʧʘʣʴʤʽʪʘʪ, ʘʨʥʽʜʽʦʣ-3-ʆ-ʤʽʨʠʩʪʘʪ, ʘʨʥʽʜʽʦʣ-3-ʆ-ʣʘʫʨʘʪ, 

ʢʘʣʝʥʜʫʣʘʜʽʦʣ-3-ʆ-ʧʘʣʴʤʽʪʘʪ, ʢʘʣʝʥʜʫʣʘʜʽʦʣ-3-ʆ-ʤʽʨʠʩʪʘʪ, ʢʘʣʝʥʜʫʣʦʟʽʜʠ 

A-H 

ʌʣʘʚʦʥʦʾʜʠ 

ʂʚʝʨʮʝʪʠʥ, ʽʟʦʨʘʤʥʝʪʠʥ, ʽʟʦʢʚʝʨʮʝʪʠʥ, ʽʟʦʨʘʤʥʝʪʠʥ-3-OD-ʛʣʽʢʦʟʠʜ, 

ʥʘʨʮʠʩʠʥ, ʢʘʣʝʥʜʦʬʣʘʟʠʜ, ʢʘʣʝʥʜʦʬʣʘʚʦʟʠʜ, ʨʫʪʠʥ, ʽʟʦʢʚʝʨʮʝʪʠʥ 

ʥʝʦʛʝʩʧʝʨʠʜʦʟʠʜ , ʽʟʦʨʘʤʥʝʪʠʥ-3-O-2G-ʨʘʤʥʦʟʠʣ ʨʫʪʠʥʦʟʠʜ, ʽʟʦʨʘʤʥʝʪʠʥ-

3-O-2G ʢʚʝʨʮʝʪʠʥ, ʽʟʦʨʘʤʥʝʪʠʥ, ʽʟʦʢʚʝʨʮʝʪʠʥ, ʽʟʦʨʘʤʥʝʪʠʥ-3-OD-

ʛʣʽʢʦʟʠʜ, ʥʘʨʮʠʩʩʠʥ, ʢʘʣʝʥʜʦʬʣʘʚʦʟʠʜ, ʢʘʣʝʥʜʦʬʣʘʚʦʙʽʦʟʠʜ,ʽʟʦʨʘʤʥʝʪʠʥ-

3-O-2G-ʨʘʤʥʦʟʠʣ ʨʫʪʠʥʦʟʠʜ, ʽʟʦʨʘʤʥʝʪʠʥ-3-O-2G 

ʂʫʤʘʨʠʥʠ ʉʢʦʧʦʣʝʪʠʥ, ʫʤʙʝʣʽʬʝʨʦʥ, ʝʩʢʫʣʝʪʠʥ ʇʣʘʩʪʦʭʽʥʦʥ, 

ʍʽʥʦʥʠ ʌʽʣʦʭʽʥʦʥ, ʪʦʢʦʬʝʨʦʣ, ʫʙʽʭʽʥʦʥ 

ʂʘʨʦʪʠʥʦʾʜʠ 

ʅʝʦʢʩʘʥʪʠʥ, 9Z-ʥʝʦʢʩʘʥʪʠʥ, ʚʽʦʣʘʢʩʘʥʪʠʥ, ʣʶʪʝʦʢʩʘʥʪʠʥ, ʘʫʨʦʢʩʘʥʪʠʥ, 

9Z-ʚʽʦʣʘʢʩʘʥʪʠʥ, ʬʣʘʚʦʢʩʘʥʪʠʥ, ʤʫʪʘʪʦʢʩʘʥʪʠʥ, 9Z-ʘʥʪʨʦʢʩʘʥʪʠʥ, ʣʶʪʝʾʥ, 

9/9A-ʣʶʪʝʾʥ, 13/13 Z-ʣʶʪʝʾʥ, Z-ʢʨʠʧʪʦʢʩʘʥʪʠʥ, 13 Z-ʚʽʦʣʘʢʩʘʥʪʠʥ, 

ʘʥʪʝʨʘʢʩʘʥʪʠʥ, ʤʫʪʘʪʦʢʩʘʥʪʠʥ ʝʧʽʤʝʨ 1, ʤʫʪʘʪʦʢʩʘʥʪʠʥ ʝʧʽʤʝʨ 2, ʣʶʪʝʾʥ, 

9/92-ʣʶʪʝʾʥ, ʢʨʠʧʪʦʢʩʘʥʪʠʥ, ʢʘʨʦʪʠʥ 

ɸʤʽʥʦ-ʢʠʩʣʦʪʠ 

ɸʣʘʥʽʥ, ʘʨʛʽʥʽʥ, ʘʩʧʘʨʘʛʽʥʦʚʘ ʢʠʩʣʦʪʘ, ʘʩʧʘʨʘʛʽʥʠ, ʚʘʣʽʥ, ʛʽʩʪʠʜʠʥ, 

ʛʣʫʪʘʤʽʥʦʚʘ ʢʠʩʣʦʪʘ, ʣʝʡʮʠʥ, ʣʽʟʠʥ, ʧʨʦʣʽʤ, ʩʝʨʠʥ, ʪʠʨʦʟʠʥ, ʪʨʝʦʥʽʥ, 

ʤʝʪʽʦʥʽʥ, ʬʝʥʽʣʘʣʘʥʽʥ 

ɽʬʽʨʥʽ ʤʘʩʣʘ 

ʊʫʻʥ, ʧʽʝʥʝʥ, ʩʘʙʽʥʝʥ, ʧʽʝʥʝʥ, ʣʽʤʦʥʝʥ, 1,8-ʮʠʥʝʦʣ, ʧ-ʮʠʤʝʥ, ʪʨʘʥʩ-

ʦʮʠʤʝʥ, ʪʝʨʧʝʥʝʥ, 3-ʢʘʨʝʥ, ʥʦʥʘʥʘʣ, ʪʝʨʧʝʥ-4-ʦʣ, 3-ʮʠʣʦ, ʢʘʜʠʥʝʥ, 

ʢʘʜʠʥʦʣ, ʪ-ʤʫʫʨʦʣʦʣ, ʣʽʤʦʥʝʥ 

ɺʫʛʣʝʚʦʜʠ (1_3)-D-ʛʘʣʘʢʪʘʤ, ʘʨʘʙʘʥ(1_3)-ʘʨʘʙʘʥ, ʘʣʴʬʘ-L-ʨʘʤʥʘʥ-(1_3) 

ʃʽʧʽʜʠ 
ʃʘʫʨʠʥʦʚʘ, ʤʽʨʠʩʪʠʥʦʚʘ, ʧʘʣʴʤʽʪʠʥʦʚʘ, ʩʪʝʘʨʠʥʦʚʘ, ʦʣʝʾʥʦʚʘ, ʣʽʥʦʣʝʚʘ ʪʘ 

ʣʽʥʦʣʝʥʦʚʘ ʢʠʩʣʦʪʠ, D-(+)-9-ʛʽʜʨʦʢʩʠ-10,12-ʦʢʘʪʜʝʢʘʜʽʻʥʦʚʘ ʢʠʩʣʦʪʘ 

 

ɿʘʛʘʣʦʤ ʧʨʠʙʣʠʟʥʦ 5% ʘʤʽʥʦʢʠʩʣʦʪ ʤʽʩʪʠʪʴʩʷ ʚ ʣʠʩʪʽ, 3,5% - ʫ ʩʪʝʙʣʘʭ ʽ 4,5% 

ð ʫ ʢʚʽʪʢʘʭ. ʋ ʢʚʽʪʘʭ ʢʘʣʝʥʜʫʣʠ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʧôʷʪʥʘʜʮʷʪʴ ʘʤʽʥʦʢʠʩʣʦʪ: ʘʣʘʥʽʥ, 

ʘʨʛʽʥʽʥ, ʘʩʧʘʨʘʛʽʥʦʚʘ ʢʠʩʣʦʪʘ, ʘʩʧʘʨʛʽʥ, ʚʘʣʽʥ, ʛʽʩʪʠʜʠʥ, ʛʣʫʪʘʤʽʥʦʚʘ ʢʠʩʣʦʪʘ, ʣʝʡʮʠʥ, 

ʣʽʟʠʥ, ʧʨʦʣʽʥ, ʩʝʨʠʥ, ʪʠʨʦʟʠʥ, ʪʨʝʦʥʽʥ, ʤʝʪʽʦʥʽʥ ʽ ʬʝʥʽʣʘʣʘʥʽʥ, ʢʚʝʨʮʝʪʠʥ, 

ʽʟʦʨʘʤʥʝʪʠʥ, ʽʟʦʢʚʝʨʮʝʪʠʥ ʪʘ ʽʥʰʽ ʬʣʘʚʦʥʦʾʜʠ (ʪʘʙʣ. 2.7) [258].  
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ʊʘʙʣʠʮʷ 2.7  

ʉʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ ʝʢʩʪʨʘʢʪʽʚ ʢʚʽʪʽʚ ʢʘʣʝʥʜʫʣʠ ʣʽʢʘʨʩʴʢʦʾ 

ʆʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʇʽʜʢʦʤʧʦʥʝʥʪʠ 

ʂʘʣʝʥʜʫʣʘʜʽʦʣ-3-ʆ-ʧʘʣʴʤʽʪʘʪ - 

ʂʘʣʝʥʜʫʣʘʜʽʦʣ-3-ʆ-ʤʽʨʠʩʪʘʪ - 

ʉʘʧʦʥʽʥʠ ʦʣʝʘʥʦʚʦʾ ʢʠʩʣʦʪʠ ʂʘʣʝʥʜʫʣʦʟʠʜ AH 

ʊʨʠʪʝʨʧʝʥʦʚʠʡ ʛʣʽʢʦʟʠʜ ʦʣʝʘʥʘʥʫ ʂʘʣʝʥʜʫʣʘ-ʛʣʽʢʦʟʠʜ ɸ 

ʂʘʣʝʥʜʫʣʠ-ʛʣʽʢʦʟʠʜ ɸ6'-ʆʥ-ʤʝʪʠʣʦʚʠʡ ʝʬʽʨ - 

ʂʘʣʝʥʜʫʣʠ-ʛʣʽʢʦʟʠʜ ɸ6'-ʆʥ-ʙʫʪʠʣʦʚʠʡ ʝʬʽʨ - 

ɻʣʽʢʦʟʠʜ ʢʘʣʝʥʜʫʣʠ ɺ - 

ʂʘʣʝʥʜʫʣʠ ʛʣʽʢʦʟʠʜ ɺ 6'-ʆʥ-ʙʫʪʠʣʦʚʠʡ ʝʬʽʨ - 

ɻʣʽʢʦʟʠʜ ʢʘʣʝʥʜʫʣʠ ʉ - 

ʂʘʣʝʥʜʫʣʠ-ʛʣʽʢʦʟʠʜ ʉ 6'-ʆʥ-ʙʫʪʠʣʦʚʠʡ ʝʬʽʨ - 

ʂʘʣʝʥʜʫʣʦʟʠʜ F6'-ʆʥ-ʙʫʪʠʣʦʚʠʡ ʝʬʽʨ - 

ʂʘʣʝʥʜʫʣʦʟʠʜ G6'-ʆʥ-ʤʝʪʠʣʦʚʠʡ ʝʬʽʨ - 

3-ʤʦʥʦʝʬʽʨʠ ʪʘʨʘʢʩʘʩʪʝʨʦʣʫ - 

ɽʨʠʪʨʦʜʽʦʣ - 

ʃʫʧʝʦʣ - 

ɹʨʝʡʥ - 

ʋʨʩʘʜʽʦʣ - 

ʌʘʨʘʜʽʦʣ-3-ʆ-ʧʘʣʴʤʽʪʘʪ - 

ʌʘʨʘʜʽʦʣ-3-ʆ-ʤʽʨʠʩʪʘʪ - 

ʌʘʨʘʜʽʦʣ-3-ʆ-ʣʘʫʨʘʪ - 

ɸʨʥʽʜʽʦʣ-3-ʆ-ʧʘʣʴʤʽʪʘʪ - 

ɸʨʥʽʜʽʦʣ-3-ʆ-ʤʽʨʠʩʪʘʪ - 

ɸʨʥʽʜʽʦʣ-3-ʆ-ʣʘʫʨʘʪ - 

ɻʣʶʢʦʟʠʜʠ ʦʣʝʘʥʦʚʦʾ ʢʠʩʣʦʪʠ I, II, III, VI, VII - 

ɻʣʶʢʫʨʦʥʽʜʠ F, D, D2, C, B ʽ A - 

 

2.1.6. ɸʤʘʨʘʥʪ. ɸʤʘʨʘʥʪ (Amaránthus) ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʽʤʝʡʩʪʚʘ 

Amaranthacea,  ʙʘʛʘʪʦʮʽʣʴʦʚʘ ʢʫʣʴʪʫʨʘ: ʥʘʩʽʥʥʻʚʦʛʦ, ʦʚʦʯʝʚʦʛʦ, ʢʦʨʤʦʚʦʛʦ, 

ʜʝʢʦʨʘʪʠʚʥʦʛʦ, ʪʝʭʥʽʯʥʦʛʦ ʪʘ ʣʽʢʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʃʠʩʪʷ ʽ ʥʘʩʽʥʥʷ ʭʘʨʯʦʚʠʭ 

ʚʠʜʽʚ ʘʤʘʨʘʥʪʫ ʙʘʛʘʪʝ ʥʘ ʚʦʜʦʨʦʟʯʠʥʥʠʡ ʙʽʣʦʢ, ʱʦ ʥʝ ʤʽʩʪʠʪʴ ʛʣʶʪʝʥʫ, ʽ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʝʩʝʥʮʽʘʣʴʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ. ʅʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ  ̒ ʮʽʥʥʠʤ ʜʞʝʨʝʣʦʤ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ 

ʨʝʯʦʚʠʥʠ ð ʩʢʚʘʣʝʥʫ ʪʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʪʘ ʙʘʛʘʪʩʪʚʦʤ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʪʘ ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ [259]. 
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ʆʩʥʦʚʥʠʤʠ ʙʽʦʣʦʛʽʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʘʤʘʨʘʥʪʽ, ʻ ʙʽʣʢʠ, ʞʠʨʠ, 

ʚʫʛʣʝʚʦʜʠ, ʚʠʪʘʤʠʥʠ ʪʘ ʤʽʥʝʨʘʣʽ. ɺʤʽʩʪ ʙʽʣʢʘ 18% ʫ ʥʘʩʽʥʥʽ ʘʤʘʨʘʥʪʫ ʚʠʱʠʡ, ʥʽʞ 

ʫ ʪʨʘʜʠʮʽʡʥʠʭ ʟʣʘʢʘʭ, ʽ ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ ʨʦʩʣʠʥʠ, ʢʣʽʤʘʪʫ, ˇʨʫʥʪʦʚʠʭ 

ʫʤʽʚ ʪʘ ʩʧʦʩʦʙʫ ʫʜʦʙʨʝʥʥʷ. ɹʽʣʦʢ ʤʽʩʪʠʪʴ ʫʩʽ ʥʝʟʘʤʽʥʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʥʝʦʙʭʽʜʥʽ 

ʦʨʛʘʥʽʟʤʫ, ʦʩʦʙʣʠʚʦ ʙʘʛʘʪʦ ʣʽʟʠʥʫ ʪʘ ʪʨʠʧʪʦʬʘʥʘ. ʂʨʘʭʤʘʣʴ ʻ ʦʩʥʦʚʥʠʤ 

ʚʫʛʣʝʚʦʜʦʤ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʘʤʘʨʘʥʪʽ. ʂʽʣʴʢʽʩʪʴ ʢʨʦʭʤʘʣʶ ʚ ʥʘʩʽʥʥʽ ʘʤʘʨʘʥʪʫ 

ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 45ï65%. ɺʘʞʣʠʚʦʶ ʛʨʫʧʦʶ ʩʧʦʣʫʢ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʘʤʘʨʘʥʪʽ, 

ʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʣʽʪʢʦʚʠʥʠ, ʱʦ  ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʣʽʛʥʽʥʫ, ʮʝʣʶʣʦʟʠ ʪʘ ʛʝʤʽʮʝʣʶʣʦʟʠ, 

ʷʢʽ ʤʘʶʪʴ ʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʪʨʘʚʥʫ ʩʠʩʪʝʤʫ. ʂʽʣʴʢʽʩʪʴ ʢʣʽʪʢʦʚʠʥʠ ʚ ʥʘʩʽʥʥʽ, 

ʟʘʣʝʞʥʦ ʚʽʜ ʜʞʝʨʝʣʘ ʧʦʭʦʜʞʝʥʥʷ, ʩʪʘʥʦʚʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 2ï8% ʚʽʜ ʩʫʭʦʾ ʚʘʛʠ. 

ʍʘʨʯʦʚʘ ʮʽʥʥʽʩʪʴ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʟʫʤʦʚʣʝʥʘ ʣʽʧʽʜʘʤʠ ï  7% ʟ 

ʭʦʨʦʰʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʥʘʩʠʯʝʥʠʭ ʪʘ ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽ ʚʠʩʦʢʠʤ 

ʚʤʽʩʪʦʤ ʙʽʣʢʘ [260, 261, 26, 263, 264]. ʉʝʨʝʜ ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʻ ʣʽʥʦʣʝʚʘ ï 62%, ʦʣʝʾʥʦʚʘ ï  20%, ʣʽʥʦʣʝʥʦʚʘ ï  1% ʪʘ 

ʘʨʘʭʽʜʦʥʦʚʘ ʢʠʩʣʦʪʠ. ɸʤʘʨʘʥʪ ʤʽʩʪʠʪʴ ʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ: ʧʘʣʴʤʽʪʠʥʦʚʫ ï 

13%, ʩʪʝʘʨʠʥʦʚʫ 2,6%, ʘʨʘʭʽʜʠʥʦʚʫ 0,7% ʪʘ ʤʽʨʠʩʪʠʥʦʚʫ 0,1%. ɺʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ 

ʩʢʚʘʣʝʥʫ ʚ ʦʣʽʾ, ʦʪʨʠʤʘʥʽʡ ʟʘ ʘʤʘʨʘʥʪʫ, ʩʪʘʥʦʚʠʪʴ 6ï8%. ʅʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʻ ʜʫʞʝ 

ʜʦʙʨʠʤ ʜʞʝʨʝʣʦʤ ʤʽʥʝʨʘʣʽʚ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʩʝʨʝʜʥʶ 3,3% ʚʽʜ ʾʭʥʴʦʾ ʚʘʛʠ [262, 263, 

265, 266, 267, 268].  

ɸʤʘʨʘʥʪʦʚʘ ʦʣʽʷ, ʷʢʘ ʙʘʛʘʪʘ ʩʢʚʘʣʝʥʦʤ, ʱʦ ʤʽʩʪʠʪʴ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʦʨʛʘʥʽʟʤʫ 

ʣʶʜʠʥʠ ʨʫʪʠʥ ʪʘ ʚʽʪʘʤʽʥ ʈ, ʤʘʻ ʘʥʪʠʤʽʢʨʦʙʥʽ ʬʫʥʛʽʮʠʜʥʽ ʪʘ ʧʨʦʪʠʧʫʭʣʠʥʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ʆʣʽʷ ʤʽʩʪʠʪʴ 77% ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, 50% ʟ ʷʢʠʭ - ʣʽʥʦʣʝʚʘ 

ʪʘ ʣʽʥʦʣʝʥʦʚʘ ʢʠʩʣʦʪʠ. ɺʽʪʘʤʽʥ ɽ ʫ ʬʦʨʤʽ ʪʦʢʦʬʝʨʦʣʽʚ ʫ ʞʠʨʘʭ ʤʘʻ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ 

ʜʽʶ, ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʟʥʠʞʫʚʘʪʠ ʨʽʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʫ ʚ ʢʨʦʚʽ. ʉʝʨʝʜ ʙʘʛʘʪʴʦʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʢʚʘʣʝʥʫ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʽʥ ʻ ʧʦʭʽʜʥʠʤ ʚʽʪʘʤʽʥʫ ɸ, ʷʢʠʡ ʧʽʜ ʯʘʩ 

ʩʠʥʪʝʟʫ ʭʦʣʝʩʪʝʨʠʥʫ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ 7-ʜʝʛʽʜʨʦʭʦʣʝʩʪʝʨʠʥ, ʡʦʛʦ ʙʽʦʭʽʤʽʯʥʠʡ 

ʘʥʘʣʦʛ, ʱʦ ʧʽʜ ʜʽʻʶ ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ ʧʨʦʷʚʣʷʻ ʨʘʜʽʦʟʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ 

ʚʠʨʦʙʣʷʻ ʚʽʪʘʤʽʥ D. ʂʨʽʤ ʪʦʛʦ, ʚʽʪʘʤʽʥ ɸ ʜʦʙʨʝ ʟʘʩʚʦʶʻʪʴʩʷ ʧʨʠ ʨʦʟʯʠʥʝʥʥʽ ʚ 

ʩʢʚʘʣʝʥʽ. ʆʩʢʽʣʴʢʠ ʩʢʚʘʣʝʥ ʻ ʧʨʠʨʦʜʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʘʣʴʥʠʭ ʟʘʣʦʟ ʣʶʜʩʴʢʦʛʦ 
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ʦʨʛʘʥʽʟʤʫ, ʚʽʥ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʣʝʛʢʦ ʟʘʩʚʦʶʚʘʪʠʩʷ ʦʨʛʘʥʽʟʤʦʤ ʪʘ ʧʨʠʩʢʦʨʶʻ 

ʥʘʜʭʦʜʞʝʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʢʦʩʤʝʪʠʯʥʽ ʟʘʩʦʙʠ [269, 270, 271]. 

ɸʤʘʨʘʥʪʦʚʘ ʦʣʽʷ, ʷʢʘ, ʙʫʜʫʯʠ ʙʘʛʘʪʠʤ ʜʞʝʨʝʣʦʤ ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ, ʪʦʢʦʬʝʨʦʣʽʚ ʪʘ ʧʦʣʽʬʝʥʦʣʽʚ, ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʚ ʷʢʦʩʪʽ ʯʫʜʦʚʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʭʘʨʯʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. ɹʽʣʴʰʝ ʪʦʛʦ, ʝʢʩʪʨʘʢʪʠ, ʦʪʨʠʤʘʥʽ ʟ ʘʤʘʨʘʥʪʫ 

ʚ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʪʘ ʥʘ ʧʦʯʘʪʢʫ ʮʚʽʪʽʥʥʷ, ʟʘʚʜʷʢʠ ʚʠʩʦʢʦʤʫ ʚʤʽʩʪʫ ʧʦʭʽʜʥʠʭ 

ʛʽʜʨʦʢʩʠʢʦʨʠʯʥʦʾ ʢʠʩʣʦʪʠ ʪʘ ʨʫʪʠʥʫ, ʤʦʞʫʪʴ ʙʫʪʠ ʮʽʥʥʠʤ ʜʞʝʨʝʣʦʤ 

ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʥʫʪʨʠʮʝʚʪʠʢʽʚ ʘʙʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʭʘʨʯʦʚʠʡ ʽʥʛʨʝʜʽʻʥʪ.  ʅʘʡʚʘʞʣʠʚʽʰʽ ʮʽʥʥʦʩʪʽ 

ʘʤʘʨʘʥʪʫ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʭʘʨʯʦʚʦʾ ʜʦʙʘʚʢʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 2.8 [268, 

272].  

 

ʊʘʙʣʠʮʷ 2.8 

ɺʣʘʩʪʠʚʦʩʪʽ ʘʤʘʨʘʥʪʫ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʢʘʭ 

ɿʤʽʩʪ ɼʞʝʨʝʣʦ ʆʩʥʦʚʥʽ ʪʠʧʠ ʧʨʦʜʫʢʮʽʾ 

ɺʽʜʩʫʪʥʽʩʪʴ ʛʣʶʪʝʥʫ ʅʘʩʽʥʥʷ, ʙʦʨʦʰʥʦ ɰʞʘ, ʭʘʨʯʦʚʠʡ ʽʥʛʨʝʜʽʻʥʪ 

ɺʠʩʦʢʠʡ ʚʤʽʩʪ ʟʘʣʽʟʘ ɹʫʜʴ-ʷʢʽ ʧʨʝʧʘʨʘʪʠ ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʥʘʩʽʥʥʷ 

ɰʞʘ, ʭʘʨʯʦʚʽ ʜʦʙʘʚʢʠ 

ɹʘʛʘʪʝ ʜʞʝʨʝʣʦ ʥʝʥʘ-

ʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ 

ʪʘ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ 

ʅʘʩʽʥʥʷ, ʦʣʽʷ ʍʘʨʯʫʚʘʥʥʷ, ʭʘʨʯʦʚʽ 

ʜʦʙʘʚʢʠ (ʥʫʪʨʠʢʦʩʤʝʪʠʢʘ) 

ʎʽʥʥʝ ʜʞʝʨʝʣʦ 

ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ 

ʆʣʽʷ ʍʘʨʯʦʚʽ ʜʦʙʘʚʢʠ 

(ʥʫʪʨʠʢʦʩʤʝʪʠʢʘ) 

ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʩʢʚʘʣʝʥʫ 

ʆʣʽʷ ʍʘʨʯʦʚʽ ʜʦʙʘʚʢʠ 

(ʥʫʪʨʠʢʦʩʤʝʪʠʢʘ) 

 

2.1.7. ʍʣʘʜʦʥʦʚʠʡ ʨʦʟʯʠʥʥʠʢ R406ɸ. ɺ ʜʦʩʣʽʜʞʝʥʽ ʚ ʷʢʦʩʪʽ ʝʢʩʪʨʘʛʝʥʪʘ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʭʽʤʽʯʥʦ ʽ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʡ, ʥʝʛʦʨʶʯʠʡ ʪʘ ʚʠʙʫʭʦʙʝʟʧʝʯʥʠʡ 

R406ɸ ʭʣʘʜʦʥ. ʍʦʣʦʜʦʘʛʝʥʪ R406ɸ (ʪʘʙʣ. 2.9) ʨʦʟʨʦʙʣʝʥʠʡ ʷʢ ʝʬʝʢʪʠʚʥʘ ʟʘʤʽʥʘ R-

12 ʽ R-22, ʷʢʠʡ ʷʚʣʷʻ ʩʦʙʦʶ ʟʝʦʪʨʦʧʥʫ ʩʫʤʽʰ ʪʨʴʦʭ ʚʽʜʦʤʠʭ ʭʣʘʜʦʥʽʚ (R-22, R-142b 

ʽ R-600a ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 55/41/4 %) ʟ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʛʣʘʡʜʦʤ 9ʂ. ɺʽʥ ʤʘʻ ʜʦʩʠʪʴ 

ʥʠʟʴʢʠʡ ʧʦʪʝʥʮʽʘʣ ʨʫʡʥʫʚʘʥʥʷ ʦʟʦʥʫ ODP = 0,057 ʪʘ ʧʦʪʝʥʮʽʘʣ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʪʝʧʣʽʥʥʷ GWP = 1760, ʱʦ ʦʟʥʘʯʘʻ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʜʽʡʩʥʶʻ ʤʝʥʰʝ 
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ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʤʽʥʫ ʢʣʽʤʘʪʫ. ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ ʪʦʢʩʠʯʥʦʩʪʽ ʟʥʠʞʫʻ ʨʠʟʠʢ 

ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ ʫ ʨʘʟʽ ʚʠʪʦʢʫ ʭʣʘʜʦʥʫ. 

 

ʊʘʙʣʠʮʷ 2.9. 

ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ 406ɸ ʭʣʘʜʦʥʫ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʥʷ 

ʊʠʧ ʛʘʟʫ ʙʝʟʙʘʨʚʥʠʡ ʪʘ ʥʝʛʦʨʶʯʠʡ ʛʘʟ 

ʄʘʩʦʚʘ ʜʦʣʷ, % R22-55; R142b-41; R600ʘ-4 

ʄʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ, ʛ/ʤʦʣʴ 89,86 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʧʨʠ 

ʘʪʤ. ʪʠʩʢʫ, Áʉ 

ï 32,7 

ʂʨʠʪʠʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, Áʉ 116,5 

ʂʨʠʪʠʯʥʠʡ ʪʠʩʢ, ʄʇʘ 4,88 

ʑʽʣʴʥʽʩʪʴ ʧʨʠ 20  1142,94 

ɻʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʚ ʧʦʚʽʪʨʽ, ʤʛ/ʤį 

3000 

 

2.2. ʄʝʪʦʜʠ ʧʽʜʛʦʪʦʚʢʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʜʦ ʢʨʽʦʧʝʨʝʨʦʙʢʠ  

 

ɺ ʜʘʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʦʨʦʟʠʣʴʥʫ ʰʘʬʫ ʤʦʜʝʣʽ PROFESSIONAL 

AD LB (ʨʠʩ. 2.2), ʫʢʨʘʾʥʩʴʢʦʾ ʢʦʤʧʘʥʽʾ-ʚʠʨʦʙʥʠʢʘ çUBC GROUPè, ʚʥʫʪʨʽʰʥʽʤ 

ʦʙ'ʻʤʦʤ ʢʘʤʝʨʠ 712 ʣʽʪʨʽʚ, ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʜʽʘʧʘʟʦʥʦʤ -18... -23Áʉ.  
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ʈʠʩʫʥʦʢ 2.2. ʄʦʨʦʟʠʣʴʥʘ ʰʘʬʘ ʤʦʜʝʣʽ PROFESSIONAL AD LB 

 

ɿʛʽʜʥʦ ʟ ʥʘʷʚʥʠʤʠ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ [273, 274, 275, 276, 277] ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʜʠʩʧʝʨʛʫʚʘʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʩʠʨʦʚʠʥʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʢʨʽʦʛʝʥʥʽ ʤʣʠʥʠ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦ ʚʠʚʯʝʥʥʶ ʧʨʦʮʝʩʫ 

ʢʨʽʦʩʫʙʣʽʤʘʮʽʾ ʽ ʭʣʘʜʦʥʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʨʦʪʦʨʥʦ-ʫʜʘʨʥʠʭ ʢʨʽʦʛʝʥʥʠʭ 

ʤʣʠʥʘʭ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʷʢʦʩʪʽ ʭʦʣʦʜʦʘʛʝʥʪʫ ʨʽʜʢʠʡ ʘʟʦʪ. 

ʄʽʨʘ ʨʫʡʥʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʪʢʘʥʠʥʠ (ʍʟʨ) ʚʠʨʘʞʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʚʠʜʦʙʫʪʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʧʦʜʨʽʙʥʝʥʦʾ ʩʠʨʦʚʠʥʠ, ʱʦ ʚʽʣʴʥʦ 

ʧʝʨʝʭʦʜʠʪʴ ʫ ʨʦʟʯʠʥʥʠʢ ʧʨʠ ʟʤʝʥʰʝʥʽ ʪʚʝʨʜʦʾ ʪʘ ʨʽʜʢʦʾ ʬʘʟ, ʜʦ ʢʽʣʴʢʦʩʪʽ ʮʠʭ ʨʝʯʦʚʠʥ, 

ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʫ ʩʠʨʦʚʠʥʽ, ʧʦʢʘʟʘʥʦ ʫ ʬʦʨʤʫʣʽ 2.1: 

 

                                                 ˢ̈ ̑
˙

˙
ρzππϷȟ                                                    (2.1) 

 

ʜʝ ʄ0 ï ʢʽʣʴʢʽʩʪʴ ʨʝʯʦʚʠʥ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʫ ʩʠʨʦʚʠʥʽ, %; 

 ʄ ï ʢʽʣʴʢʽʩʪʴ ʨʝʯʦʚʠʥ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʧʦʜʨʽʙʥʝʥʦʾ ʩʠʨʦʚʠʥʠ,%. 
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ɿʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩ. 2.3, ʢʨʽʦʤʣʠʥ ʟʘʙʝʟʧʝʯʫʻ ʧʦʜʨʽʙʥʝʥʥʷ ʩʚʽʞʦʟʘʤʦʨʦʞʝʥʦʾ 

ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ ʟ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 50ï150 ʢʛ/ʛʦʜ [234, 236]. 

 

 

ʈʠʩʫʥʦʢ 2.3. ʂʨʽʦʛʝʥʥʠʡ ʧʦʜʨʽʙʥʶʚʘʯ: 1 ï ʙʫʥʢʝʨ; 2 ï ʜʦʟʘʪʦʨ; 3 ï ʰʥʝʢʦʚʠʡ 

ʞʠʚʠʣʴʥʠʢ; 4 ï ʤʦʪʦʨ-ʨʝʜʫʢʪʦʨ; 5 ï ʰʥʝʢ; 6 ï ʢʘʤʝʨʘ ʧʦʜʨʽʙʥʝʥʥʷ; 7 ï ʙʽʣʠ; 8 ï 

ʝʣʝʢʪʨʦʜʚʠʛʫʥ; 9 ï ʨʝʛʫʣʷʪʦʨ ʪʝʤʧʝʨʘʪʫʨʠ; 10, 11 ï ʰʪʫʮʝʨʘ; 12 ï ʚʠʭʽʜʥʘ ʩʽʪʢʘ; 13 ï 

ʨʫʢʘʚ; 14 - ʧʨʠʡʤʘʣʴʥʘ ʻʤʥʽʩʪʴ; 15 ï ʦʧʦʨʥʘ ʩʪʘʥʠʥʘ; 16 ï ʧʫʣʴʪ ʢʝʨʫʚʘʥʥʷ. 

 

ʂʨʽʦʧʦʜʨʽʙʥʶʚʘʯ ʧʨʘʮʶʻ ʟʘ ʥʘʩʪʫʧʥʦʶ ʩʭʝʤʦʶ: ʟʘʤʦʨʦʞʝʥʘ ʩʠʨʦʚʠʥʘ 

ʧʦʜʘʻʪʴʩʷ ʚ ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ ʚ ʙʫʥʢʝʨ 1, ʟʚʽʜʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʟʘʪʦʨʘ 2 ʧʦʩʪʫʧʦʚʦ 

ʧʦʜʘʻʪʴʩʷ ʚ ʰʥʝʢʦʚʠʡ ʞʠʚʠʣʴʥʠʢ 3. ʄʦʪʦʨ-ʨʝʜʫʢʪʦʨ 4 ʦʙʝʨʪʘʻ ʰʥʝʢ 5, ʷʢʠʡ 

ʧʝʨʝʤʽʱʫʻ ʩʠʨʦʚʠʥʫ ʚ ʢʘʤʝʨʫ ʧʦʜʨʽʙʥʝʥʥʷ 6. ɼʣʷ ʜʦʜʘʪʢʦʚʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ 

ʩʠʨʦʚʠʥʠ ʜʦ ʧʦʪʨʽʙʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʢʘʤʝʨʫ ʧʦʜʨʽʙʥʝʥʥʷ ʧʦʜʘʻʪʴʩʷ ʘʟʦʪʥʘ ʧʘʨʦ-

ʨʽʜʠʥʥʘ ʩʫʤʽʰ ʯʝʨʝʟ ʰʪʫʮʝʨ 10. ʇʦʜʨʽʙʥʝʥʥʷ ʩʠʨʦʚʠʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʢʘʤʝʨʽ 6 ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʫʭʦʤʠʭ ʙʽʣʽʚ 7 ʟ ʰʚʠʜʢʽʩʪʶ 55 ʤ/ʩ, ʟʘ ʨʘʭʫʥʦʢ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 8. 

ɸʚʪʦʤʘʪʠʯʥʠʡ ʨʝʛʫʣʷʪʦʨ ʪʝʤʧʝʨʘʪʫʨʠ 9 ʢʦʥʪʨʦʣʶʻ ʪʝʤʧʝʨʘʪʫʨʫ ʩʝʨʝʜʦʚʠʱʘ ʚ ʢʘʤʝʨʽ 

ʧʦʜʨʽʙʥʝʥʥʷ ʽ ʞʠʚʠʣʴʥʠʢʫ ʚ ʤʝʞʘʭ -40 ... -150 Áʉ, ʷʢʠʡ ʨʝʛʫʣʶʻ ʧʦʜʘʯʫ ʭʦʣʦʜʦʘʛʝʥʪʫ 
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ʯʝʨʝʟ ʰʪʫʮʝʨʘ 10 ʽ 11. ɿʘ ʨʘʭʫʥʦʢ ʚʽʜʮʝʥʪʨʦʚʠʭ ʩʠʣ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʧʘʨʽʚ ʘʟʦʪʫ, 

ʷʢʽ ʩʪʚʦʨʶʶʪʴʩʷ ʚ ʢʘʤʝʨʽ ʧʦʜʨʽʙʥʝʥʥʷ, ʧʦʜʨʽʙʥʝʥʘ ʩʠʨʦʚʠʥʘ ʚʠʰʪʦʚʭʫʻʪʴʩʷ ʯʝʨʝʟ 

ʚʭʽʜʥʫ ʩʽʪʢʫ 12 ʽ ʨʫʢʘʚ 13 ʚ ʧʨʠʡʤʘʣʴʥʫ ʻʤʢʽʩʪʴ 14. ʈʦʙʦʯʽ ʝʣʝʢʪʨʠʯʥʽ ʚʫʟʣʠ 

ʢʨʽʦʧʦʜʨʽʙʥʶʚʘʯʘ, ʷʢʽ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʦʧʦʨʥʽʡ ʩʪʘʥʠʥʽ 15 ʢʝʨʫʶʪʴʩʷ ʧʫʣʴʪʦʤ 16. 

ʉʪʫʧʝʥʴ ʧʦʜʨʽʙʥʝʥʥʷ ʽ ʨʦʟʤʽʨ ʩʠʨʦʚʠʥʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʦʶ ʩʝʨʝʜʦʚʠʱʘ ʚ 

ʢʘʤʝʨʽ ʧʦʜʨʽʙʥʝʥʥʷ ʪʘ ʨʦʟʤʽʨʦʤ ʚʭʽʜʥʦʾ ʩʽʪʢʠ, ʷʢʽ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʚ ʜʽʘʧʘʟʦʥʽ 0,5-5 

ʤʤ. ʊʘʢʠʤ ʯʠʥʦʤ ʚʽʜ ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ  ʩʝʨʝʜʥʽʡ  ʨʦʟʤʽʨ ʯʘʩʪʦʢ 

ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʚʝʣʠʯʠʥʫ ʚʽʜ 10 ʜʦ 500 ʤʢʤ.  

 

2.3. ʄʝʪʦʜʠʢʘ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ 

ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ 

 

ʉʫʙʣʽʤʫʚʘʥʥʷ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʩʫʰʽʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ 

ʩʠʨʦʚʠʥʠ ʪʘ ʦʪʨʠʤʘʥʥʷ  ʚʦʜʥʠʭ ʬʨʘʢʮʽʡ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʫʩʪʘʥʦʚʢʫ ʟ ʜʝʢʽʣʴʢʦʤʘ 

ʜʝʩʫʙʣʽʤʘʪʦʨʘʤʠ, ʧʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʷʢʦʾ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.4. ʇʽʜ ʯʘʩ ʧʝʨʰʦʾ ʬʘʟʠ 

ʨʦʙʦʪʠ ʫʩʪʘʥʦʚʢʠ ʤʦʣʝʢʫʣʷʨʥʽ ʧʦʪʦʢʠ ʧʨʷʤʫʶʪʴ ʽʟ ʩʫʙʣʽʤʘʮʽʡʥʦʾ ʢʘʤʝʨʠ SC ʽ 

ʦʩʽʜʘʶʪʴ ʥʘ ʢʨʽʦʧʘʥʝʣʷʭ ʧʝʨʰʦʛʦ ʜʝʩʫʙʣʽʤʘʪʦʨʘ DS1, ʧʦʢʠ ʽʥʰʽ ʜʝʩʫʙʣʽʤʘʪʦʨʠ 

ʧʝʨʝʢʨʠʪʽ ʚʽʜʧʦʚʽʜʥʠʤʠ ʚʝʥʪʠʣʷʤʠ ɺ. ʏʝʨʝʟ ʚʩʪʘʥʦʚʣʝʥʠʡ ʯʘʩ ʧʝʨʰʠʡ 

ʜʝʩʫʙʣʽʤʘʪʦʨ DS1 ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʪʘ ʧʦʯʠʥʘʻ ʨʦʙʠʪʠ ʜʨʫʛʠʡ ʜʝʩʫʙʣʽʤʘʪʦʨ DS 2, 

ʷʢʠʡ ʟʘ ʧʝʚʥʠʡ ʯʘʩ ʧʨʠʡʤʘʻ ʤʦʣʝʢʫʣʷʨʥʽ ʧʦʪʦʢʠ ʬʨʘʢʮʽʾ. ɯʥʰʽ ʜʝʩʫʙʣʽʤʘʪʦʨʠ 

ʚʤʠʢʘʶʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ ʟʘ ʧʦʧʝʨʝʜʥʽʤ ʘʣʛʦʨʠʪʤʦʤ. ʇʽʩʣʷ ʩʫʙʣʽʤʫʚʘʥʥʷ ʪʘ 

ʚʽʜʪʘʶʚʘʥʥʷ ʜʝʩʫʙʣʽʤʘʪʦʨʽʚ ʚʦʜʥʽ ʬʨʘʢʮʽʾ, ʱʦ ʥʘʢʦʧʠʯʠʣʠʩʷ  ʟʣʠʚʘʶʪʴʩʷ ʟ ʫʩʽʭ 

ʜʝʩʫʙʣʽʤʘʪʦʨʽʚ ʚ ʦʢʨʝʤʽ ʧʨʠʡʤʘʣʴʥʽ ʻʤʥʦʩʪʽ [207].  
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ʈʠʩʫʥʦʢ 2.4. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ 

ʙʽʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ 

 

 ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʢʨʽʦʩʫʙʣʽʤʘʮʽʾ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷʤ ʥʘʩʪʫʧʥʠʡ 

(ʨʠʩ. 2.5): ʟʘʤʦʨʦʞʝʥʫ ʩʠʨʦʚʠʥʫ ʢʨʽʦʜʠʩʧʝʨʛʦʚʘʥʫ ʥʘ ʨʦʪʦʨʥʦ-ʫʜʘʨʥʽʡ ʢʨʽʦʤʝʣʴʥʠʮʽ 

ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʧʽʜʜʦʥʘʭ 1 ʧʦʤʽʱʘʶʪʴ ʚ ʩʫʙʣʽʤʘʮʽʡʥʫ ʢʘʤʝʨʫ 2, ʜʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ -

20Áʉ ʽ ʪʠʩʢʫ 100 ʇʘ, ʷʢʠʡ ʩʪʚʦʨʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʚʘʢʫʫʤʥʠʭ ʥʘʩʦʩʽʚ 4, 

ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʦʮʝʩ ʩʫʰʽʥʥʷ ʪʘ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʩʠʨʦʚʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʥʬʨʘʯʝʨʚʦʥʠʭ ʥʘʛʨʽʚʘʯʽʚ 5. ɺʠʩʦʢʦʣʝʪʶʯʽ ʤʦʣʝʢʫʣʷʨʥʽ ʚʦʜʥʽ ʢʦʤʧʣʝʢʩʠ, ʱʦ 

ʚʠʧʘʨʦʚʫʶʪʴʩʷ ʟ ʟʘʤʦʨʦʞʝʥʦʾ ʩʠʨʦʚʠʥʠ ʦʩʘʜʞʫʶʪʴʩʷ ʥʘ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʥʷʭ 

ʢʨʽʦʛʝʥʥʠʭ ʧʘʥʝʣʝʡ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʧʝʨʰʦʤʫ ʜʝʩʫʙʣʽʤʘʪʦʨʽ 6. ʂʨʽʦʧʘʥʝʣʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʘʩʢʘʜʥʦʾ ʭʦʣʦʜʠʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ 3 ʦʭʦʣʦʜʞʫʶʪʴʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ -60...-

80Áʉ, ʷʢʽ ʧʦʯʠʥʘʶʪʴ ʘʜʩʦʨʙʫʚʘʪʠ ʤʦʣʝʢʫʣʠ ʦʣʽʾ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʣʝʪʢʠʭ ʚʦʜʥʠʭ 

ʢʦʤʧʣʝʢʩʘʭ. ʇʝʨʰʠʡ ʝʪʘʧ ʧʨʦʮʝʩʫ ʣʽʦʬʽʣʽʟʘʮʽʾ ʩʢʣʘʜʘʻ 12 ʛʦʜʠʥ, ʧʽʩʣʷ ʯʦʛʦ ʚʘʢʫʫʤʥʽ 

ʪʨʫʙʦʧʨʦʚʦʜʠ ʣʽʚʦʛʦ ʜʝʩʫʙʣʽʤʘʪʦʨʘ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʟʘʧʽʨʥʠʤʠ ʚʝʥʪʠʣʷʤʠ ʪʘ 

ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʚʝʥʪʠʣʽ ʧʨʘʚʦʛʦ ʜʝʩʫʙʣʽʤʘʪʦʨʘ.   ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʧʦʯʠʥʘʻʪʴʩʷ 

ʜʨʫʛʠʡ ʝʪʘʧ ʧʨʦʮʝʩʫ ʣʽʦʬʽʣʽʟʘʮʽʾ ʥʘ ʧʨʘʚʦʤʫ ʜʝʩʫʙʣʽʤʘʪʦʨʽ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʣʽʦʬʽʣʽʟʘʮʽʾ ʪʘ ʚʽʜʽʛʨʽʚʫ ʜʝʩʫʙʣʽʤʘʪʦʨʽʚ ʚʦʜʥʽ ʬʨʘʢʮʽʾ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʟʣʠʚʘʶʪʴʩʷ ʚ 

ʦʢʨʝʤʽ ʧʨʠʡʤʘʣʴʥʽ ʻʤʥʦʩʪʽ 7. ɺ ʩʫʙʣʽʤʘʮʽʡʥʽʡ ʢʘʤʝʨʽ ʟʘʣʠʰʘʻʪʴʩʷ ʩʫʭʠʡ ʧʦʨʦʰʦʢ ʟ 

ʚʦʣʦʛʽʩʪʶ 3-5% ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʩʠʨʦʚʠʥʠ, ʱʦ ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ. ɺʝʩʴ ʧʝʨʽʦʜ ʣʽʦʬʽʣʽʟʘʮʽʾ 

ʚ 12-24 ʛʦʜʠʥʠ (ʟʘʣʝʞʥʦ ʚʽʜ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ), ʱʦ ʟʘʢʽʥʯʫʻʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 
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ʩʠʨʦʚʠʥʠ 40Áʉ ʪʘ ʪʠʩʢʫ 100 ʇʘ ʚ ʢʘʤʝʨʽ, ʜʣʷ ʧʦʜʽʣʫ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʚʦʜʥʠʭ 

ʬʨʘʢʮʽʡ ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ 2-4 ʯʘʩʦʚʠʭ ʽʥʪʝʨʚʘʣʫ ʧʦ 6-12 ʛʦʜʠʥ ʢʦʞʝʥ. [236]. 

 

 

ʈʠʩʫʥʦʢ 2.5. ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʢʨʽʦʩʫʙʣʽʤʘʮʽʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ 

 

ʆʪʨʠʤʘʥʽ ʚʦʜʥʽ ʬʨʘʢʮʽʾ ʻ ʝʢʩʪʨʘʢʪʘʤʠ ʣʝʛʢʦʣʽʪʶʯʠʭ ʬʨʘʢʮʽʡ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʽ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʤʫ 

ʭʘʨʯʫʚʘʥʥʽ. ʉʫʭʠʡ ʧʦʨʦʰʦʢ, ʱʦ ʟʘʣʠʰʠʚʩʷ ʚ ʢʘʤʝʨʽ ʩʫʙʣʽʤʘʪʦʨʘ ʜʘʣʽ ʧʨʷʤʫʻ ʜʦ 

ʥʘʩʪʫʧʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʝʪʘʧʫ ʧʝʨʝʨʦʙʢʠ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ ï ʝʢʩʪʨʘʛʫʚʘʥʥʷ 

ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ, ʘʙʦ ʜʦʜʘʚʘʪʠʩʷ ʚ ʷʢʦʩʪʽ ʥʘʪʫʨʘʣʴʥʦʾ ʜʦʙʘʚʢʠ ʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ.  

 

2.4. ʄʝʪʦʜʠʢʘ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ 

ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ 

 

 ʊʝʭʥʦʣʦʛʽʷ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʦʜʥʦʨʽʜʥʠʭ ʣʽʧʦʬʽʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ ʟʨʽʜʞʝʥʠʤ ʭʣʘʜʦʥʦ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʫ ɼʝʨʞʘʚʥʦʤʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ [278]. 
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ɼʣʷ ʝʢʩʪʨʘʢʮʽʾ ʣʽʧʽʜʥʠʭ ʬʨʘʢʮʽʡ ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ 

ʫʩʪʘʥʦʚʢʘ, ʷʢʘ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ɯʥʩʪʠʪʫʪʦʤ ʧʨʦʙʣʝʤ ʢʨʽʦʙʽʦʣʦʛʽʾ ʽ ʢʨʽʦʤʝʜʠʮʠʥʠ 

ʅɸɸʅ ʋʢʨʘʾʥʠ [279]. 

 ʇʦʧʝʨʝʜʥʴʦ ʚʠʩʫʰʝʥʫ ʘʙʦ ʩʫʙʣʽʤʦʚʘʥʫ ʽ ʧʦʜʨʽʙʥʝʥʫ ʩʠʨʦʚʠʥʫ ʧʦʤʽʱʘʶʪʴ ʚ 

ʝʢʩʪʨʘʢʪʦʨʠ 3 (ʨʠʩ. 2.6) ʽ ʚʘʢʫʫʤʥʠʤ ʥʘʩʦʩʦʤ 6 ʚʽʜʢʘʯʫʻʪʴʩʷ ʧʦʚʽʪʨʷ ʟ ʝʢʩʪʨʘʢʪʦʨʽʚ 

ʧʨʦʪʷʛʦʤ 40-60 ʭʚʠʣʠʥ. ɺ ʝʢʩʪʨʘʢʪʦʨʠ 3 ʟʽ ʰʨʦʪʦʤ ʧʽʜ ʪʠʩʢʦʤ 8-20 ʘʪʤʦʩʬʝʨ,  ʟ 

ʥʘʧʽʨʥʦʾ ʻʤʥʦʩʪʽ 2 ʧʦʜʘʶʪʴ ʨʽʜʢʠʡ ʭʣʘʜʦʥ [236, 281]. 

 

 

ʈʠʩʫʥʦʢ 2.6. ʉʭʝʤʘ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʝʢʩʪʨʘʢʮʽʾ ʣʽʧʽʜʥʠʭ ʬʨʘʢʮʽʡ ʟ ʙʽʦʣʦʛʽʯʥʦʾ 

ʩʠʨʦʚʠʥʠ ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ  

 

ʇʨʦʮʝʩ ʜʠʬʫʟʽʾ ʽ ʨʦʟʯʠʥʝʥʥʷ ʚʠʜʽʣʝʥʠʭ ʨʝʯʦʚʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

+2...+30Áʉ ʪʘ ʪʠʩʢʦʤ 1,5 Ñ 0,1 ʄʇʘ. ʇʽʩʣʷ ʟʘʜʘʥʦʛʦ ʯʘʩʫ ʝʢʩʪʨʘʢʮʽʾ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʚʠʜʦʤ ʩʠʨʦʚʠʥʠ ʪʘ ʚʠʤʦʛʘʤʠ ʜʦ ʩʢʣʘʜʫ ʝʢʩʪʨʘʢʪʫ, ʭʣʘʜʦʥ ʨʘʟʦʤ ʽʟ ʨʦʟʯʠʥʝʥʠʤʠ ʚ 

ʥʴʦʤʫ ʨʝʯʦʚʠʥʘʤʠ, ʯʝʨʝʟ ʬʽʣʴʪʨ ʪʦʥʢʦʛʦ ʦʯʠʱʝʥʥʷ, ʤʽʮʝʣʫ ʟʣʠʚʘʶʪʴ ʫ ʚʠʧʘʨʥʠʢ 4. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʘʛʨʽʚʘʯʽʚ ʧʽʜʚʦʜʠʪʴʩʷ ʪʝʧʣʦ ʜʦ ʩʪʽʥʦʢ ʚʠʧʘʨʥʠʢʘ, ʜʝ ʧʦʩʪʫʧʦʚʦ 
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ʟʤʝʥʰʫʻʪʴʩʷ ʨʦʙʦʯʠʡ ʪʠʩʢ ʧʘʨʽʚ ʭʣʘʜʦʥʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ  ʜʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʨʽʜʢʦʛʦ 

ʭʣʘʜʦʥʫ. ʇʘʨʠ ʭʣʘʜʦʥʫ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʥʘʜʭʦʜʷʪʴ ʫ ʢʦʥʜʝʥʩʘʪʦʨ 1, ʷʢʠʡ 

ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʭʦʣʦʜʠʣʴʥʠʤ ʘʛʨʝʛʘʪʦʤ 5, ʜʝ ʭʣʘʜʦʥ ʨʝʢʫʧʝʨʫʻʪʴʩʷ ʽ ʟʥʦʚʫ ʥʘʜʭʦʜʷʪʴ 

ʫ ʥʘʧʽʨʥʫ ʻʤʥʽʩʪʴ 2. ʇʽʩʣʷ ʧʦʚʥʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʭʣʘʜʦʥʫ ʟ ʦʣʽʻʨʦʟʯʠʥʥʠʭ ʬʨʘʢʮʽʡ, 

ʷʢʽ ʟʘʣʠʰʠʣʠʩʷ ʫ ʚʠʧʘʨʥʠʢʫ, ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʟʘʧʽʨʥʠʡ ʚʝʥʪʠʣʴ ʽ ʝʢʩʪʨʘʛʦʚʘʥʘ ʬʨʘʢʮʽʷ 

ʟʣʠʚʘʻʪʴʩʷ ʚ ʧʨʠʡʤʘʣʴʥʫ ʻʤʥʽʩʪʴ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʝʨʰʦʛʦ ʝʪʘʧʫ ʚʠʣʫʯʝʥʥʷ 

ʝʢʩʪʨʘʢʮʽʡʥʠʡ ʮʠʢʣ ʧʦʚʪʦʨʶʻʪʴʩʷ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʧʨʦʪʷʛʦʤ 20-24 ʛʦʜʠʥ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʚʠʜʫ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ.  

ʇʽʩʣʷ ʦʜʝʨʞʘʥʥʷ ʭʣʘʜʦʥʦʚʠʭ ʝʢʩʪʨʘʢʪʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʦʮʝʩ ʦʯʠʱʝʥʥʷ ʦʣʽʾ ʚʽʜ 

ʦʩʪʘʪʢʽʚ ʰʨʦʪʫ ï  ʧʨʦʮʝʜʫʨʘ ʩʝʜʠʤʝʥʪʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʝʥʪʨʠʬʫʛʠ ʜʣʷ 

ʦʩʘʜʞʝʥʥʷ ʜʨʽʙʥʠʭ ʯʘʩʪʠʥʦʢ ʩʠʨʦʚʠʥʠ. 

ɼʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʝʢʩʪʨʘʢʮʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ ʨʝʛʫʣʷʪʦʨ ɸʈʊ-ʋɽʄ-20, 

ʨʦʟʨʦʙʣʝʥʠʡ ʥʘ ʙʘʟʽ ɯʥʩʪʠʪʫʪʽ ʧʨʦʙʣʝʤ ʢʨʽʦʙʽʦʣʦʛʽʾ ʪʘ ʢʨʽʦʤʝʜʠʮʠʥʠ ʅɸʅ ʋʢʨʘʾʥʠ. 

ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʧʫʣʴʪʫ ʫʧʨʘʚʣʽʥʥʷ ɸʈʊ-ʋɽʄ-20 ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.7. 

ʊʨʴʦʭ ʢʘʥʘʣʴʥʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ ʨʝʛʫʣʷʪʦʨ ʪʝʤʧʝʨʘʪʫʨʠ ʫʩʪʘʥʦʚʢʠ ʝʢʩʪʨʘʢʮʽʾ 

ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ ɸʈʊ-ʋɽʄ-20 ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʙʣʦʢ ʟ ʨʝʛʫʣʷʪʦʨʘʤʠ ʧʦʜʘʯʽ 

ʥʘʛʨʽʚʫ ʥʘ ʝʢʩʪʨʘʢʪʦʨʠ 1 ʽ 3 ʪʘ ʚʠʧʘʨʥʠʢ 2, ʧʦʪʦʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ 

ʚʠʚʝʜʝʥʘ ʥʘ ʝʣʝʢʪʨʦʥʝ ʪʘʙʣʦ 5 ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʩʣʽʜʦʚʥʦʛʦ ʧʝʨʝʤʠʢʘʥʥʷ ʢʥʦʧʢʠ ɸ, 

ʨʝʟʫʣʴʪʘʪ ʷʢʦʛʦ ʚʽʜʦʙʨʘʟʠʪʴʩʷ ʥʘ ʣʘʤʧʘʭ-ʽʥʜʠʢʘʪʦʨʘʭ 6, 7 ʪʘ 8. ʃʘʤʧʠ-ʽʥʜʠʢʘʪʦʨʠ 6, 

7 ʪʘ 8 ʧʦʢʘʟʫʶʪʴ, ʧʘʨʘʤʝʪʨʠ ʷʢʦʛʦ ʟ ʪʝʨʤʦʜʘʪʯʠʢʽʚ ʚ ʜʘʥʠʡ ʯʘʩ ʚʠʚʦʜʷʪʴʩʷ ʥʘ ʪʘʙʣʦ 5 

ï ʽʥʜʠʢʘʪʦʨ 6 ʚʽʜʧʦʚʽʜʘʻ ʪʝʨʤʦʜʘʪʯʠʢʫ ʝʢʩʪʨʘʢʪʦʨʽʚ, ʽʥʜʠʢʘʪʦʨ 7 ï ʪʝʨʤʦʜʘʪʯʠʢʫ ʥʘ 

ʜʥʠʱʽ ʚʠʧʘʨʥʠʢʘ, ʽʥʜʠʢʘʪʦʨ 8 ʧʦʢʘʟʫʻ ʢʽʤʥʘʪʥʫ ʪʝʤʧʝʨʘʪʫʨʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʢʠ 

ɺ ʪʘ ʢʥʦʧʦʢ ʫʧʨʘʚʣʽʥʥʷ 4 (+ ʽ/ ʘʙʦ -) ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʪʝʨʤʦʜʘʪʯʠʢʽʚ ʟʘʜʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʘ 

ʛʨʘʥʠʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ. ɯʥʜʠʢʘʮʽʷ ʥʘʛʨʽʚʫ ʝʢʩʪʨʘʢʪʦʨʽʚ ʪʘ ʚʠʧʘʨʥʠʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ  ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʣʘʤʧ 11, 12 ʪʘ 13. ɸʚʪʦʤʘʪ 9 ʧʦʜʘʻ ʞʠʚʣʝʥʥʷ ʜʣʷ ʥʘʛʨʽʚʫ ʢʦʞʫʭʫ 

ʚʠʧʘʨʥʠʢʘ. 10 ï ʢʥʦʧʢʘ ʞʠʚʣʝʥʥʷ. 
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ʈʠʩʫʥʦʢ 2.7. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʪʨʴʦʭ ʢʘʥʘʣʴʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʪʝʤʧʝʨʘʪʫʨʠ 

ʫʩʪʘʥʦʚʢʠ ʝʢʩʪʨʘʢʮʽʾ ʦʣʽʡ ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ ɸʈʊ-ʋɽʄ-20 

  

ɿʛʽʜʥʦ ʟ ʧʨʝʜʩʪʘʚʣʝʥʦʶ ʩʭʝʤʦ ʫʩʪʘʥʦʚʢʠ (ʨʠʩ. 2.6) ʧʨʦʮʝʩ ʝʢʩʪʨʘʢʮʽʾ ʦʣʽʡ 

ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʪʨʠ ʦʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʝʪʘʧʠ: ʝʢʩʪʨʘʢʮʽʷ ʦʣʽʡ 

ʨʦʟʯʠʥʥʠʢʦʤ ʚ ʝʢʩʪʨʘʢʪʦʨʘʭ 3, ʚʠʧʘʨʶʚʘʥʥʷ ʨʦʟʯʠʥʥʠʢʘ ʽʟ ʤʽʮʝʣʠ ʫ ʚʠʧʘʨʥʠʢʫ 4, ʪʘ 

ʡʦʛʦ ʨʝʢʫʧʝʨʘʮʽʷ ʫ ʢʦʥʜʝʥʩʘʪʦʨʽ 1. ʇʨʠ ʮʴʦʤʫ ʧʨʦʮʝʩ ʢʦʥʜʝʥʩʘʮʽʾ ʨʦʟʯʠʥʥʠʢʘ ʙʘʛʘʪʦ 

ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʻ ʷʢ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫʩʪʘʥʦʚʢʠ, ʪʘʢ ʽ ʩʦʙʽʚʘʨʪʽʩʪʴ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. 

ʎʝ ʧʦʚôʷʟʘʥʦ ʟʽ ʩʢʣʘʜʥʽʩʪʶ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ, ʥʘ ʷʢʫ, ʟʦʢʨʝʤʘ ʚʧʣʠʚʘʻ ʩʠʣʴʥʘ 

ʟʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʥʜʝʥʩʘʮʽʾ ʭʣʘʜʦʥʫ ʚʽʜ ʡʦʛʦ ʧʘʨʮʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʚ ʢʦʥʪʫʨʽ 

ʨʝʢʫʧʝʨʘʮʽʾ. ɺ ʪʘʙʣ. 2.10 ʥʘʚʝʜʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʠ ʢʠʧʽʥʥʷ ʜʣʷ ʜʝʷʢʠʭ 

ʭʣʘʜʦʥʽʚ [282]. 

ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʘʞʣʠʚʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʤʦʤʝʥʪʦʤ ʻ ʫʟʛʦʜʞʝʥʥʷ ʨʦʙʦʪʠ 

ʭʦʣʦʜʠʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ 5 ʟ ʧʦʩʪʽʡʥʠʤ ʟʤʝʥʰʝʥʥʷʤ ʪʠʩʢʫ ʚ ʢʦʥʜʝʥʩʘʪʦʨʽ 1 ʚ ʤʽʨʫ 

ʧʝʨʝʙʽʛʫ ʧʨʦʮʝʩʫ.  

 

 

 



87 
 

ʊʘʙʣʠʮʷ 2.10 

ɿʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʠ ʢʠʧʽʥʥʷ ʬʨʝʦʥʫ ʚʽʜ ʪʠʩʢʫ  

t, °C R22, ʙʘʨ R12, ʙʘʨ R134, ʙʘʨ R404, ʙʘʨ 

1 2 3 4 5 

-70 -0,81 -0,88 -0,92 -0,74 

-65 -0,74 -0,83 -0,88 -0,63 

-60 -0,63 -0,77 -0,84 -0,52 

-55 -0,49 -0,69 -0,77 -0,35 

-50 -0,35 -0,61 -0,70 -0,18 

-45 -0,2 -0,49 -0,59 -0,11 

-40 0,05 -0,36 -0,48 0,32 

-35 0,25 -0,18 -0,32 0,68 

-30 0,64 0,00 -0,15 1,04 

-25 1,05 0,26 -0,06 1,56 

-20 1,46 0,51 0,33 2,02 

-15 2,01 0,85 0,67 2,67 

-10 2,55 1,19 1,01 3,32 

-5 3,27 1,64 1,47 4,18 

0 3,98 2,08 1,93 5,03 

5 4,89 2,66 2,54 6,11 

10 5,80 3,23 3,14 7,18 

15 6,95 3,95 3,93 8,52 

20 8,10 4,67 4,72 9,86 

25 9,50 5,39 5,71 11,50 

30 10,90 6,45 6,70 13,14 

35 12,60 7,53 7,93 15,13 

40 14,30 8,60 9,16 17,11 

45 16,30 10,25 10,67 19,51 

50 18,30 11,90 12,18 21,90 

55 20,75 13,08 14,00 24,76 

60 23,20 14,25 15,81 27,62 

70 29,00 17,85 20,16 - 

80 - 22,04 25,32 - 

90 - 26,88 31,43 - 

ʇʨʠʤʽʪʢʘ. «ïè ʚʘʢʫʫʤʝʪʨʠʯʥʠʡ ʪʠʩʢ, + ʙʘʨʦʤʝʪʨʠʯʥʠʡ ʪʠʩʢ. 

 

ɼʣʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤ ʧʨʦʮʝʩʦʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʙʣʦʢ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʜʝʥʩʘʮʽʾ ʨʦʟʯʠʥʥʠʢʘ ʍɸ-ʋɽʄ-20 ʨʦʟʨʦʙʣʝʥʠʡ   

ʚ ɯʥʩʪʠʪʫʪʽ ʧʨʦʙʣʝʤ ʢʨʽʦʙʽʦʣʦʛʽʾ ʪʘ ʢʨʽʦʤʝʜʠʮʠʥʠ ʅɸʅ ʋʢʨʘʾʥʠ. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ 

ʧʫʣʴʪʫ ʫʧʨʘʚʣʽʥʥʷ ʮʠʤ ʙʣʦʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.8. 
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ʈʠʩʫʥʦʢ 2.8. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʧʫʣʴʪʫ ʫʧʨʘʚʣʽʥʥʷ ʙʣʦʢʘ ʍɸ-ʋɽʄ-20: 1 ï 

ʪʫʤʙʣʝʨ ʚʢʣʶʯʝʥʥʷ/ʚʠʢʣʶʯʝʥʥʷ, 2 ï ʣʘʤʧʘ-ʽʥʜʠʢʘʪʦʨ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʭʣʘʜʦʥʫ ʚ ʍɸ, 

3 ï ʣʘʤʧʘ-ʽʥʜʠʢʘʪʦʨ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʭʣʘʜʦʥʫ ʚ ʍɸ, 4 ï ʢʥʦʧʢʘ ʚʠʢʣʶʯʝʥʥʷ ʞʠʚʣʝʥʥʷ 

ʍɸ, 5 ï ʢʥʦʧʢʘ ʧʦʜʘʥʥʷ ʞʠʚʣʝʥʥʷ ʥʘ ʍɸ, 6 ï ʨʝʛʫʣʷʪʦʨ ʧʦʜʘʚʘʥʦʾ ʩʠʣʠ ʩʪʨʫʤʫ ʟ ʙʣʦʢʫ 

ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʍɸ, 7 ï ʣʘʤʧʘ-ʽʥʜʠʢʘʪʦʨ ʘʚʪʦʚʽʜʢʣʶʯʝʥʥʷ ʍɸ, 8 ï ʢʥʦʧʢʘ 

ʚʢʣʶʯʝʥʥʷ/ʚʠʢʣʶʯʝʥʥʷ ʞʠʚʣʝʥʥʷ ʙʣʦʢʫ ʫʧʨʘʚʣʽʥʥʷ, 9 ï ʣʘʤʧʘ-ʽʥʜʠʢʘʪʦʨ ʬʘʟ 

ʝʣʝʢʪʨʦʤʝʨʝʞʽ.  

 

2.5. ʄʝʪʦʜʠ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʣʝʪʢʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʫ ʩʫʤʽʰʽ ʥʘʡʙʽʣʴʰ 

ʟʨʫʯʥʠʤ ʽ ʧʦʰʠʨʝʥʠʤ ʤʝʪʦʜʦʤ ʻ ʛʘʟʦʚʘ ʭʨʦʤʘʪʦʛʨʘʬʽʷ ʟ ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʠʤ 

ʜʝʪʝʢʪʫʚʘʥʥʷʤ (ɻʍ-ʄʉ) [149]. ʎʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʨʦʟʜʽʣʷʪʠ ʣʝʪʢʽ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ 

ʟʘ ʚʽʜʤʽʥʥʽʩʪʶ ʾʭ ʬʽʟʠʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʇʝʨʝʚʘʛʘʤʠ ʤʝʪʦʜʫ ʻ ʤʝʥʰʠʡ ʯʘʩ 

ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʘʛʝʥʪʽʚ ʜʣʷ ʧʨʦʙʦʧʽʜʛʦʪʦʚʢʠ, ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʦʨʽʻʥʪʦʚʥʦʛʦ 

ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʧʨʦʙʽ ʤʝʪʦʜʦʤ ʚʥʫʪʨʽʰʥʴʦʾ ʥʦʨʤʘʣʽʟʘʮʽʾ. 

ʆʜʥʘʢ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʣʠʰʝ ʧʨʠʙʣʠʟʥʦ ʦʮʽʥʠʪʠ ʚʽʜʥʦʩʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʨʝʯʦʚʠʥ. ɼʣʷ 
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ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰ ʪʦʯʥʦʾ ʦʮʽʥʢʠ ʚʤʽʩʪʫ ʣʝʪʢʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʤʝʪʦʜʦʤ 

ʚʥʫʪʨʽʰʥʴʦʾ ʥʦʨʤʘʣʽʟʘʮʽʾ ʙʘʞʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜ ʛʘʟʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʟ 

ʧʦʣʫʤôʷʥʦ-ʽʦʥʽʟʘʮʽʡʥʠʤ ʜʝʪʝʢʪʫʚʘʥʥʷʤ (ɻʍ-ʇɯɼ). ɼʣʷ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʢʦʤʧʦʥʝʥʪʽʚ ʝʢʩʪʨʘʢʪʽʚ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʝʪʘʣʦʥʠ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʯʦʚʠʥ 

ʜʣʷ ʢʘʣʽʙʨʫʚʘʥʥʷ ʇɯɼ ʘʙʦ MC ʜʝʪʝʢʪʦʨʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʙʫʣʦ ʦʙʨʘʥʦ ʤʝʪʦʜʦʣʦʛʽʶ 

ʚʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ  ʝʢʩʪʨʘʢʪʽʚ ʪʘ ʩʫʙʣʽʤʘʪʽʚ  ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʘʟʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʟ 

ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʠʤ ʪʘ ʧʦʣʫʤôʷʥʦ-ʽʦʥʽʟʘʮʽʡʥʠʤ ʜʝʪʝʢʪʦʨʘʤʠ [175]. 

ɻʍ-ʄʉ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʽ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʫ 

ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʤʫ ʘʥʘʣʽʟʽ [284, 285, 286]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʚ ʘʥʘʣʽʟʽ 

ʨʦʩʣʠʥʥʠʭ ʝʢʩʪʨʘʢʪʽʚ ʻ ʧʦʧʫʣʷʨʥʠʤ ʯʝʨʝʟ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʙʝʟʣʽʯ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʬʽʪʦʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʽʟ ʧʝʚʥʦʾ ʩʠʨʦʚʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʣʠʢʠʭ 

ʩʧʝʢʪʨʘʣʴʥʠʭ ʙʽʙʣʽʦʪʝʢ [287]. ʆʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ [288, 289, 290] ʧʽʜʢʨʝʩʣʶʶʪʴ 

ʧʦʪʫʞʥʽʩʪʴ ɻʍ-ʄʉ ʷʢ ʘʥʘʣʽʪʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʦʤʝʨʮʽʡʥʦ 

ʞʠʪʪʻʟʜʘʪʥʠʭ, ʙʽʦʘʢʪʠʚʥʠʭ ʽ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʤʦʣʝʢʫʣ ʽʟ ʨʦʩʣʠʥʥʠʭ ʝʢʩʪʨʘʢʪʽʚ.  

ʆʜʥʽʻʶ ʟ ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʤʽʩʪʫ ʨʝʯʦʚʠʥʠ, ʱʦ ʚʠʟʥʘʯʘʻ ʘʨʦʤʘʪ 

ʩʠʨʦʚʠʥʠ ʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʻ ʢʽʣʴʢʽʩʪʴ ʘʨʦʤʘʪʠʟʘʪʦʨʽʚ, ʫʤʦʚʥʦ ʚʠʨʘʞʝʥʘ ʚ 

ʤʽʣʽʣʽʪʨʘʭ ʪʨʠʦʢʩʦʝʪʠʦʩʫʣʴʬʘʪʫ ʥʘʪʨʽʶ ʥʘ 100 ʛ ʧʨʦʜʫʢʪʫ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʛʦ 

ʚʤʽʩʪʫ ʨʝʯʦʚʠʥ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʘʨʦʤʘʪ ʭʣʘʜʦʥʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ, 

ʘʜʘʧʪʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʨʦʤʘʪʽʚ, ʥʘʚʝʜʝʥʫ ʚ ɻʆʉʊ 8756.7-70. ɺ 

ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʨʦʤʘʪʫ ʣʝʞʠʪʴ ʨʝʘʢʮʽʷ ʚʟʘʻʤʦʜʽʾ ʝʬʽʨʥʠʭ ʦʣʽʡ ʽʟ 

ʩʫʤʽʰʰʶ ʭʨʦʤʫ, ʧʽʜ ʯʘʩ ʷʢʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ ʦʢʠʩʣʝʥʥʷ. 

ʈʝʯʦʚʠʥʠ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʘʨʦʤʘʪ ʝʢʩʪʨʘʢʪʫ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ, ʚʠʢʠʜʘʶʪʴ ʟ 

ʚʦʜʷʥʦʶ ʧʘʨʦʶ ʚ ʜʠʤʦʭʽʜʥʫ ʧʨʠʡʤʘʣʴʥʫ ʢʘʤʝʨʫ. ʆʪʨʠʤʘʥʠʡ ʜʠʩʪʠʣʷʪ ʢʠʧ'ʷʪʷʪʴ ʥʘ 

ʚʦʜʷʥʽʡ ʙʘʥʽ 1 ʛʦʜʠʥʫ, ʧʽʩʣʷ ʦʭʦʣʦʜʞʫʶʪʴ, ʜʦʜʘʶʪʴ 025 ʤʣ 10% ʨʦʟʯʠʥʫ ʡʦʜʠʩʪʦʛʦ 

ʢʘʣʽʶ ʽ ʟʘʣʠʰʘʣʠ ʥʘ 3 ʭʚʠʣʠʥʠ ʚ ʪʝʤʨʷʚʽ. ʁʦʜ, ʷʢʠʡ ʚʠʜʽʣʷʶʪʴ, ʪʠʪʨʫʶʪʴ 0,2 ʥ 

ʨʦʟʯʠʥʦʤ ʪʽʦʩʫʣʴʬʘʪʫ ʪʨʠʦʢʩʠʜʫ ʥʘʪʨʽʶ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʪʠʪʨʫʚʘʥʥʷ ʨʦʟʨʘʭʦʚʫʶʪʴ 

ʢʽʣʴʢʽʩʪʴ ʩʤʘʢʽʚ [175]. 

ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʚʦʣʦʛʠ ʫ ʩʫʙʣʽʤʘʪʘʭ ʚʦʜʥʦʾ ʪʘ ʩʫʭʽʡ ʬʨʘʢʮʽʷʭ ʧʨʦʚʦʜʠʣʠ 

ʟʛʽʜʥʦ ɼʉʊʋ 7804:2015 çʇʨʦʜʫʢʪʠ ʧʝʨʝʨʦʙʣʷʥʥʷ ʬʨʫʢʪʽʚ ʪʘ ʦʚʦʯʽʚ. ʄʝʪʦʜʠ 
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ʚʠʟʥʘʯʘʥʥʷ ʩʫʭʠʭ ʨʝʯʦʚʠʥ ʘʙʦ ʚʦʣʦʛʠè. 

ʂʽʣʴʢʽʩʥʝ ʦʮʽʥʶʚʘʥʥʷ ʚʤʽʩʪʫ ʽʥʫʣʽʥʫ ʫ ʩʚʽʞʠʭ ʙʫʣʴʙʘʭ ʪʦʧʽʥʘʤʙʫʨʘ ʩʦʨʪʫ 

çʉʢʦʨʦʩʧʽʣʢʘè, ʘ ʪʘʢʦʞ ʫ ʩʫʭʽʡ ʪʘ ʨʽʜʢʽʡ ʬʨʘʢʮʽʷʭ, ʦʜʝʨʞʘʥʠʭ ʰʣʷʭʦʤ 

ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʨʦʟʜʽʣʝʥʥʷ, ʧʨʦʚʦʜʠʣʦʩʷ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ. ɼʣʷ 

ʩʪʚʦʨʝʥʥʷ ʢʘʣʽʙʨʫʚʘʣʴʥʦʾ ʢʨʠʚʦʾ ʛʦʪʫʚʘʣʠ ʧ'ʷʪʴ ʨʦʙʦʯʠʭ ʟʨʘʟʢʽʚ: ʫ ʢʦʥʽʯʥʽ ʢʦʣʙʠ 

ʦʙôʻʤʦʤ 503  ʩʤ ʧʦʩʣʽʜʦʚʥʦ ʚʥʦʩʠʣʠ 0,5, 1, 1,5, 2 ʪʘ 2,5 ʩʤ3 ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ 

ʽʥʫʣʽʥʫ 0,0100 ʛ ʥʘ 100  ʩʤ3 ʚʦʜʠ), ʜʦʜʘʶʯʠ ʜʦ ʢʦʞʥʦʛʦ 19,5 ʩʤ3 77% ʨʦʟʯʠʥʫ ʩʽʨʯʘʥʦʾ 

ʢʠʩʣʦʪʠ. ʇʽʩʣʷ ʜʝʩʷʪʠʭʚʠʣʠʥʥʦʾ ʚʠʪʨʠʤʢʠ ʩʫʤʽʰʽ ʦʭʦʣʦʜʞʫʚʘʣʠ ʣʴʦʜʦʤ, ʟʙʘʛʘʯʫʚʘʣʠ 

0,28  ʩʤ3 10% ʨʦʟʯʠʥʦʤ ʪʠʤʦʣʫ ʚ ʝʪʘʥʦʣʽ, ʜʦʜʘʚʘʣʠ 2,5 ʩʤ3 ʚʦʜʠ ʽ ʪʝʨʤʽʯʥʦ ʦʙʨʦʙʣʷʣʠ 

ʧʨʦʪʷʛʦʤ 20 ʭʚʠʣʠʥ ʧʨʠ 100Áʉ. ʆʭʦʣʦʜʞʝʥʽ ʨʝʘʢʮʽʡʥʽ ʩʫʤʽʰʽ ʧʝʨʝʥʦʩʠʣʠ ʫ ʤʽʨʥʽ 

ʢʦʣʙʠ ʥʘ 253 ʪʘ ʜʦʚʦʜʠʣʠ ʦʙ'ʻʤ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ. ʏʝʨʝʟ 25 ʭʚʠʣʠʥ ʟʜʽʡʩʥʶʚʘʣʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʉʌ-46 ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 513 

ʥʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʶʚʝʪʠ ʟ ʦʧʪʠʯʥʦʶ ʪʦʚʱʠʥʦʶ ʰʘʨʫ 10-2 ʤ, ʥʘ ʦʩʥʦʚʽ ʯʦʛʦ 

ʙʫʜʫʚʘʣʠ ʛʨʘʬʽʯʥʫ ʟʘʣʝʞʥʽʩʪʴ [283]. 

ɼʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʽʥʫʣʽʥʫ ʚ ʨʽʜʢʽʡ ʬʨʘʢʮʽʾ, ʦʜʝʨʞʘʥʽʡ ʧʽʩʣʷ 

ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʨʦʟʜʽʣʝʥʥʷ, ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 0,8  ʩʤ3 ʟʨʘʟʢʘ. ʉʘʤ ʘʥʘʣʽʟ 

ʧʨʦʚʦʜʠʚʩʷ ʟʘ ʨʘʥʽʰʝ ʦʧʠʩʘʥʦʶ ʤʝʪʦʜʦʣʦʛʽʻʶ. ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʢʦʞʝʥ ʝʪʘʧ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʚʩʷ ʫ ʧ'ʷʪʠʨʘʟʦʚʽʡ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ. 

ʆʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ 

(ʩʪʘʥʜʘʨʪʥʠʭ) ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʠʢ. 

ɼʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʽʥʫʣʽʥʫ ʫ ʬʦʨʤʽ ʧʦʨʦʰʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʦʯʥʫ 

ʥʘʚʘʞʢʫ ʤʘʩʦʶ 0,5 ʛ (ʟ ʪʦʯʥʽʩʪʶ ʜʦ 0,001 ʛ}). ʎʝʡ ʟʨʘʟʦʢ ʟʤʽʰʫʚʘʣʠ ʟ 500  ʩʤ3 

ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ, ʧʽʩʣʷ ʯʦʛʦ ʚʠʪʨʠʤʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 10 ʭʚʠʣʠʥ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ. 

ʆʪʨʠʤʘʥʫ ʩʫʤʽʰ ʬʽʣʴʪʨʫʚʘʣʠ, ʘ ʧʦʪʽʤ 0,5 ʩʤ3 ʬʽʣʴʪʨʘʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʤʽʩʪʫ ʽʥʫʣʽʥʫ ʟʘ ʨʘʥʽʰʝ ʚʠʢʣʘʜʝʥʠʤ ʧʨʦʪʦʢʦʣʦʤ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʚʩʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʦʥʫʚʘʣʠʩʷ ʫ ʧ'ʷʪʠʢʨʘʪʥʽʡ ʨʝʧʣʽʢʘʮʽʾ, ʘ 

ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʯʠʩʣʦʚʠʭ ʜʘʥʠʭ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʠʢ [283].  

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʽʟ 
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ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʦʛʨʘʤ PTC MathCAD, Exel, Python 3. 

 

ɺʠʩʥʦʚʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 2 

 

1. ɼʘʥʦ ʟʘʛʘʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʙôʻʢʪʘʤ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʝʪʨʫʰʢʘ ʢʫʯʝʨʷʚʘ 

(Petroselinum crispum),  ʪʦʧʽʥʘʤʙʫʨ (Helianthus tuberosus), ʣʘʚʨ ʙʣʘʛʦʨʦʜʥʠʡ (Laurus 

nobilis L), ʢʤʠʥ ʯʦʨʥʠʡ (Nigella sativa L.), ʢʘʣʝʥʜʫʣʘ ʣʽʢʘʨʩʴʢʘ (Calendula officinalis),  

ʘʤʘʨʘʥʪ (Amar§nthus) ï ʧʦʭʦʜʞʝʥʥʷ, ʙʫʜʦʚʫ ʪʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ.  

2. ʆʧʠʩʘʥʦ ʤʝʪʦʜʠʢʠ ʧʽʜʛʦʪʦʚʢʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʜʦ ʢʦʤʧʣʝʢʩʥʦʾ 

ʧʝʨʝʨʦʙʢʠ: ʢʨʽʦʧʦʜʨʽʙʥʝʥʥʷ, ʩʫʙʣʽʤʘʮʽʡʥʝ ʩʫʰʽʥʥʷ ʽ ʾʭ ʚʧʣʠʚ ʥʘ ʧʦʜʘʣʴʰʫ 

ʝʢʩʪʨʘʢʮʽʶ. 

 3. ʆʧʠʩʘʥʦ ʤʝʪʦʜʠʢʫ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʝʢʩʪʨʘʛʫʚʘʥʥʷ  

ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ.  

4. ʈʦʟʛʣʷʥʫʪʦ ʤʝʪʦʜʠʢʠ ʘʥʘʣʽʟʫ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʭʣʘʜʦʥʦʚʠʭ 

ʝʢʩʪʨʘʢʪʽʚ ʡ ʩʫʙʣʽʤʦʚʘʥʦʾ ʪʚʝʨʜʦʾ ʪʘ ʨʽʜʠʥʥʦʾ ʬʨʘʢʮʽʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʘʟʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ, ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ, ʚʤʽʩʪʫ ʩʫʭʠʭ ʨʝʯʦʚʠʥ, 

ʚʠʟʥʘʯʝʥʥʷ ʯʠʩʣʘ ʘʨʦʤʘʪʫ. 
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ʈʆɿɼɯʃ 3 

 

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɯ ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆʎɽʉɯɺ  

ʂʈɯʆʇɽʈɽʈʆɹʂʀ ʈʆʉʃʀʅʅʆɰ ʉʀʈʆɺʀʅʀ 

 

3.1. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʭʣʘʜʦʥʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ 

 

3.1.1. ʆʩʥʦʚʥʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʘʨʘʤʝʪʨʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʨʝʦʥʦʚʠʭ ʝʢʩʪʨʘʢʪʽʚ 

ʫ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʚʠʚʯʝʥʥʷ ʾʭ ʩʢʣʘʜʫ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. ɼʣʷ ʮʠʭ ʮʽʣʝʡ ʩʪʚʦʨʝʥʦ 

ʦʩʥʦʚʥʠʡ ʧʝʨʝʣʽʢ (ʪʘʙʣ. 3.1) ʚʠʟʥʘʯʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʽʚ ʧʝʨʝʨʦʙʢʠ ʪʘ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ, ʷʢʽ ʥʘʜʘʥʽ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʽʚ, 

ʪʘʙʣʠʮʴ, ʜʽʘʛʨʘʤ, ʭʨʦʤʘʪʦʛʨʘʤ ʪʘ ʩʭʝʤʘʪʠʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ. 

 

ʊʘʙʣʠʮʷ 3.1. 

ʆʩʥʦʚʥʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʽʚ ʧʝʨʝʨʦʙʢʠ, ʭʽʤʽʯʥʽ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʉʠʨʦʚʠʥʘ ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ ʭʣʘʜʦʥʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ 

1 2 

ʂʤʠʥ 

ʃʘʚʨ 

ʊʝʤʧʝʨʘʪʫʨʘ, Á

ʉ, ʂ 

ʊʠʩʢ, ʈʘ ʄʘʩʦʚʠʡ 

ʚʠʭʽʜ, % 

ʊʨʠʚʘʣʽʩʪʴ 

ʧʨʦʮʝʩʫ, ʛʦʜʠʥ 

ɽʥʝʨʛʽʷ ʘʢʪʠʚʘʮʽʾ, 

ʢɼʞ/ʤʦʣʴ 

ɸʤʘʨʘʥʪ 

ʂʦʨʽʘʥʜʨ 

ʂʤʠʥ 

ʃʘʚʨ 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʧʨʦʮʝʩʫ 

ʝʢʩʪʨʘʢʮʽʾ, ʇ 

ʏʠʩʣʦ 

ʮʠʢʣʽʚ 

ʝʢʩʪʘʢʮʽʾ, 

n 

ʄʘʩʦʚʠʡ 

ʚʠʭʽʜ, % 

ʊʨʠʚʘʣʽʩʪʴ 

ʧʨʦʮʝʩʫ, ʛʦʜʠʥ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʦʙ'ʻʤʽʚ  ʭʣʘʜʦʥ-

ʩʠʨʦʚʠʥʘ 

 ʍʽʤʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ ʭʣʘʜʦʥʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ 

ʃʘʚʨ ʂʦʤʧʦʥʝʥʪ ʪʘ ʡʦʛʦ 

ʬʦʨʤʫʣʘ 

ɺʤʽʩʪ 

ʢʦʤʧʦʥʝʥʪʫ 

ʆʨʛʘʥʦʣʝʧʪʠʯʥ

ʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʏʠʩʣʦ ʘʨʦʤʘʪʫ, ʤʣ. 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ  

ʊʦʧʽʥʘʤʙʫʨ 

 

ʊʝʤʧʝʨʘʪʫʨʘ, Á

ʉ, ʂ 

ʊʠʩʢ, ʈʘ ɺʤʽʩʪ 

ʚʦʣʦʛʠ, % 

ʄʘʩʦʚʠʡ ʚʠʭʽʜ 

ʩʫʭʦʾ ʪʘ 

ʨʽʜʠʥʥʦʾ 

ʬʨʘʢʮʽʡ, % 

ɺʤʽʩʪ ʽʥʫʣʽʥʫ, % 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 3.1 

1 2 

ʇʝʪʨʫʰʢʘ ʊʝʤʧʝʨʘʪʫʨʘ, Á

ʉ, ʂ 

ʊʠʩʢ, ʈʘ ʄʘʩʦʚʠʡ ʚʠʭʽʜ 

ʩʫʭʦʾ ʪʘ ʨʽʜʠʥʥʦʾ 

ʬʨʘʢʮʽʡ, % 

ʊʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ, 

ʛʦʜʠʥ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ ʝʢʩʪʨʘʛʫʚʘʥʥʷ, ʘ ʩʘʤʝ ʟʘʣʝʞʥʦʩʪʽ ʚʠʭʦʜʫ ʝʢʩʪʨʘʢʪʫ ʚʽʜ 

ʪʨʠʚʘʣʦʩʪʽ ʧʨʦʮʝʩʫ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʙ'ʻʤʽʚ  ʭʣʘʜʦʥ-ʩʠʨʦʚʠʥʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʚʽʜ ʯʠʩʣʘ ʮʠʢʣʽʚ ʟʘ ʙʘʛʘʪʦʨʘʟʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ ʥʘʚʝʜʝʥʦ ʫ ʨʦʟʜʽʣʽ 

4. 

3.1.2. ɺʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʪʠʩʢʫ ʥʘ ʚʠʭʽʜ ʝʢʩʪʨʘʢʪʫ. ɺ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 

ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʝʢʩʪʨʘʢʮʽʾ ʣʽʧʽʜʥʠʭ ʬʨʘʢʮʽʡ 

ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʦʪʨʠʤʘʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ. ɺ ʪʘʙʣ. 3.2 ʽ 3.3 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ 

ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʪʠʩʢʫ ʭʣʘʜʦʥʫ ʥʘ ʧʨʦʮʝʩ ʝʢʩʪʨʘʢʮʽʾ ʯʦʨʥʦʛʦ ʢʤʠʥʫ ʪʘ ʣʘʚʨʫ.  

 

ʊʘʙʣʠʮʷ 3.2 

ɺʧʣʠʚ  ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʪʠʩʢʫ ʭʣʘʜʦʥʫ ʥʘ  ʧʨʦʮʝʩ ʝʢʩʪʨʘʢʮʽʾ 

ʊʝʤʧʝʨʘʪʫʨʘ, ÁC, ʊʝʤʧʝʨʘʪʫʨʘ, K ʊʠʩʢ ʝʢʩʪʨʘʢʮʽʾ, 

ʘʪʤ. 

ʄʘʩʘ ʝʢʩʪʨʘʢʪʫ, 

ʛʨ. 

ɺʠʭʽʜ 

ʝʢʩʪʨʘʢʪʫ, % 

15.0 288.0 5.1 1180.0 11.8 

20.0 293.0 6.0 1240.0 12.4 

25.0 298.0 7.1 1380.0 13.8 

30.0 303.0 8.2 1530.0 15.3 

35.0 308.0 9.3 1700.0 17.0 

40.0 313.0 10.5 1810.0 18.1 

45.0 318.0 12.4 1900.0 19.0 

 

ʊʘʙʣʠʮʷ 3.3 

ɺʧʣʠʚ  ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʪʠʩʢʫ ʭʣʘʜʦʥʫ ʥʘ ʧʨʦʮʝʩ ʝʢʩʪʨʘʢʮʽʾ  ʣʠʩʪʷ ʣʘʚʨʫ 

ʊʝʤʧʝʨʘʪʫʨʘ, ÁC ʊʝʤʧʝʨʘʪʫʨʘ , K ʊʠʩʢ ʝʢʩʪʨʘʢʮʽʾ, 

ʘʪʤ. 

ʄʘʩʘ ʝʢʩʪʨʘʢʪʫ, 

ʛʨ. 

ɺʠʭʽʜ 

ʝʢʩʪʨʘʢʪʫ, % 

1 2 3 4 5 

20.0 293.0 6.0 108.0 1.8 

25.0 298.0 7.1 114.0 1.9 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 3.3 

1 2 3 4 5 

30.0 303.0 8.2 120.0 2.0 

35.0 308.0 9.3 131.0 2.2 

40.0 313.0 10.5 138.0 2.3 

     

 

3.1.3. ɺʠʟʥʘʯʝʥʥʷ ʝʥʝʨʛʽʾ ʘʢʪʠʚʘʮʽʾ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ. ɽʥʝʨʛʽʷ ʘʢʪʠʚʘʮʽʾ ð 

ʮʝ ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ, ʷʢʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʦʯʘʪʠ ʭʽʤʽʯʥʫ ʨʝʘʢʮʽʶ 

ʘʙʦ ʽʥʰʠʡ ʧʨʦʮʝʩ, ʟʦʢʨʝʤʘ ʝʢʩʪʨʘʢʮʽʶ. ɺʦʥʘ ʻ ʙʘʨ'ʻʨʦʤ, ʷʢʠʡ ʤʘʻ ʙʫʪʠ ʧʦʜʦʣʘʥʠʡ, 

ʱʦʙ ʤʦʣʝʢʫʣʠ ʥʘʙʫʣʠ ʜʦʩʪʘʪʥʴʦʾ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʘʙʦ 

ʨʦʟʯʠʥʝʥʥʷ. 

ʋ ʥʘʰʽʡ ʬʦʨʤʫʣʽ ʜʣʷ ʰʚʠʜʢʦʩʪʽ ʝʢʩʪʨʘʢʮʽʾ: 

 

                                                        k=Aẗexp(īQ/RT),                                            (3.1) 

 

ʜʝ k ï ʰʚʠʜʢʽʩʪʴ ʝʢʩʪʨʘʢʮʽʾ; 

A ï ʧʝʨʝʜʝʢʩʧʦʥʝʥʮʽʡʥʠʡ ʬʘʢʪʦʨ (ʢʦʥʩʪʘʥʪʘ ʯʘʩʪʦʪʠ), ʷʢʠʡ ʧʦʚ'ʷʟʘʥʠʡ ʟ 

ʢʽʣʴʢʽʩʪʶ ʤʦʣʝʢʫʣ, ʱʦ ʤʘʶʪʴ ʧʨʘʚʠʣʴʥʫ ʦʨʽʻʥʪʘʮʽʶ ʜʣʷ ʨʝʘʢʮʽʾ; 

Q ï ʝʥʝʨʛʽʷ ʘʢʪʠʚʘʮʽʾ (ʚ ʢʽʣʦʜʞʦʫʣʷʭ ʥʘ ʤʦʣʴ); 

R ï ʫʥʽʚʝʨʩʘʣʴʥʘ ʛʘʟʦʚʘ ʩʪʘʣʘ, ʷʢʘ ʜʦʨʽʚʥʶʻ 8,314 ɼʞ/(ʤʦʣʴĿʂ); 

T ï ʘʙʩʦʣʶʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʂʝʣʴʚʽʥʘʭ. 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʠʭʦʜʫ 

ʝʢʩʪʨʘʢʪʽʚ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʪʠʩʢʫ ʝʢʩʪʨʘʢʮʽʾ (ʨʠʩ. 3.1 ʽ 3.2), ʷʢʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʟʘ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʠʭʽʜ ʝʢʩʪʨʘʢʪʫ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʅʘ ʧʽʜʩʪʘʚʽ ʮʠʭ ʜʘʥʠʭ 

ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʝʥʝʨʛʽʶ ʘʢʪʠʚʘʮʽʾ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ.  

ɽʥʝʨʛʽʷ ʘʢʪʠʚʘʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻ, ʥʘʩʢʽʣʴʢʠ "ʚʘʞʢʦ" ʧʨʦʮʝʩʫ ʘʙʦ ʨʝʘʢʮʽʾ 

ʚʽʜʙʫʪʠʩʷ. ʏʠʤ ʚʠʱʘ ʝʥʝʨʛʽʷ ʘʢʪʠʚʘʮʽʾ, ʪʠʤ ʙʽʣʴʰʝ ʝʥʝʨʛʽʾ ʧʦʪʨʽʙʥʦ, ʱʦʙ ʧʨʦʮʝʩ 

ʧʦʯʘʚʩʷ. ɼʣʷ ʝʢʩʪʨʘʢʮʽʾ ʯʦʨʥʦʛʦ ʢʤʠʥʫ ʝʥʝʨʛʽʷ ʘʢʪʠʚʘʮʽʾ ʩʪʘʥʦʚʠʪʴ 15,1 ʢɼʞ/ʤʦʣʴ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʝʱʦ ʙʽʣʴʰʫ ʩʢʣʘʜʥʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʣʘʚʨʦʚʠʤ ʣʠʩʪʦʤ (ʨʠʩ. 3.1 ʽ 3.2), 
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ʜʣʷ ʷʢʦʛʦ ʝʥʝʨʛʽʷ ʘʢʪʠʚʘʮʽʾ ʣʠʰʝ 7,5 ʢɼʞ/ʤʦʣʴ. 

 

ʈʠʩʫʥʦʢ 3.1. ɽʥʝʨʛʽʷ ʘʢʪʠʚʘʮʽʾ ʝʢʩʪʨʘʢʮʽʾ ʣʠʩʪʘ ʣʘʚʨʫ Q=7,5 ʢɼʞ/ʤʦʣʴ 

 

 

ʈʠʩʫʥʦʢ 3.2. ɽʥʝʨʛʽʷ ʘʢʪʠʚʘʮʽʾ ʝʢʩʪʨʘʢʮʽʾ ʯʦʨʥʦʛʦ ʢʤʠʥʫ, Q=15,1 ʢɼʞ/ʤʦʣʴ 

 

 ʌʘʢʪ ʪʦʛʦ, ʱʦ ʝʥʝʨʛʽʷ ʘʢʪʠʚʘʮʽʾ ʻ ʩʪʘʣʦʶ ʚʝʣʠʯʠʥʦʶ ʥʘ ʧʨʦʪʷʟʽ ʚʩʴʦʛʦ 

ʝʢʩʪʨʘʢʮʽʡʥʦʛʦ ʮʠʢʣʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʘʣʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʜʠʬʫʟʽʾ ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʜʥʝʩʪʠ ʧʨʦʮʝʩ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ ʜʦ 

ʢʣʘʩʠʯʥʦʛʦ ʽʟʦʙʘʨʥʦ-ʽʟʦʪʝʨʤʽʯʥʦʛʦ ʤʘʩʦʦʙʤʽʥʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʶ 

ʬʽʟʠʯʥʫ ʤʦʜʝʣʴ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ.  

ʍʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʧʨʦʮʝʩʽʚ ʝʢʩʪʨʘʢʮʽʾ ʻ ʪʝ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʧʨʠʷʻ 

ʧʦʣʽʧʰʝʥʥʶ ʨʦʟʯʠʥʥʦʩʪʽ ʣʽʧʽʜʥʠʭ ʬʨʘʢʮʽʡ ʪʘ ʽʥʰʠʭ ʙʽʦʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ɺʠʱʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʝ ʪʽʣʴʢʠ ʟʙʽʣʴʰʫʶʪʴ ʪʠʩʢ, ʘʣʝ ʡ ʘʢʪʠʚʫʶʪʴ ʝʢʩʪʨʘʢʮʽʡʥʠʡ ʧʨʦʮʝʩ ʟʘ 

ʨʘʭʫʥʦʢ ʧʦʩʠʣʝʥʥʷ ʢʽʥʝʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʦʣʝʢʫʣ, ʱʦ ʩʧʨʠʷʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ 
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ʚʠʣʫʯʝʥʥʶ ʮʽʣʴʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ (ʨʠʩ. 3.2). ʏʦʨʥʠʡ ʢʤʠʥ 

ʤʽʩʪʠʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʯʫʪʣʠʚʽ ʜʦ 

ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʱʦ ʧʦʷʩʥʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʜʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʾʭ ʪʝʨʤʽʯʥʽʡ ʜʝʛʨʘʜʘʮʽʾ. 

ɺ ʨʘʟʽ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ ʟʘʣʝʞʥʽʩʪʴ ʘʢʪʠʚʘʮʽʾ ʝʢʩʪʨʘʢʮʽʾ ʣʦʛʘʨʠʬʤʘ ʤʘʩʠ 

ʝʢʩʪʨʘʢʪʫ ʣʘʚʨʘ ʙʣʘʛʦʨʦʜʥʦʛʦ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʢʘʟʫʻ (ʨʠʩ. 3.3) ʥʝʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ 

ʤʘʩʠ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ. ʊʘʢʘ ʟʘʣʝʞʥʽʩʪʴ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʪʝ, ʱʦ ʧʨʠ 

ʥʠʞʯʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʝʢʩʪʨʘʢʮʽʷ ʪʨʦʭʠ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ, ʧʨʦʪʝ ʚʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 

ʧʨʦʮʝʩ ʝʢʩʪʨʘʢʮʽʾ ʜʣʷ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ ʤʝʥʰ ʚʠʨʘʞʝʥʠʡ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʦʨʥʠʤ 

ʢʤʠʥʦʤ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʧʨʦʮʝʩ ʝʢʩʪʨʘʢʮʽʾ ʜʣʷ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ ʜʝʤʦʥʩʪʨʫʻ 

ʩʪʘʙʽʣʴʥʽʰʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠ ʟʤʽʥʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʤʦʞʝ ʧʦʷʩʥʶʚʘʪʠʩʷ ʭʽʤʽʯʥʠʤ 

ʩʢʣʘʜʦʤ ʩʠʨʦʚʠʥʠ ʪʘ ʾʾ ʙʽʣʴʰʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʪʝʨʤʽʯʥʠʭ ʟʤʽʥ. ʃʘʚʨʦʚʠʡ ʣʠʩʪ ʤʽʩʪʠʪʴ 

ʙʽʣʴʰ ʩʪʽʡʢʽ ʜʦ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʢʦʤʧʦʥʝʥʪʠ, ʪʘʢʽ ʷʢ 1,8-ʮʠʥʝʦʣ ʪʘ ʩʘʙʽʥʝʥ, ʱʦ 

ʤʦʞʝ ʧʦʷʩʥʶʚʘʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʝʢʩʪʨʘʢʮʽʾ ʧʨʠ ʟʤʽʥʽ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɼʣʷ ʦʙʦʭ ʚʠʜʽʚ ʩʠʨʦʚʠʥʠ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʪʠʩʢʫ ʪʘ 

ʧʦʢʨʘʱʝʥʥʶ ʚʠʭʦʜʫ ʝʢʩʪʨʘʢʪʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʟʘʛʘʣʴʥʽ ʟʘʢʦʥʠ ʝʢʩʪʨʘʢʮʽʾ ʧʨʠ 

ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʇʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʟʙʽʣʴʰʫʻ ʢʽʥʝʪʠʯʥʫ ʝʥʝʨʛʽʶ 

ʤʦʣʝʢʫʣ, ʱʦ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʰʚʠʜʢʦʩʪʽ ʝʢʩʪʨʘʢʮʽʾ ʪʘ ʨʦʟʯʠʥʥʦʩʪʽ ʣʽʧʽʜʥʠʭ 

ʬʨʘʢʮʽʡ. ɿʙʽʣʴʰʝʥʥʷ ʪʠʩʢʫ ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʽʰʦʾ ʝʢʩʪʨʘʢʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʧʦʣʽʧʰʝʥʥʷ 

ʢʦʥʪʘʢʪʫ ʨʦʟʯʠʥʥʠʢʘ ʟ ʩʠʨʦʚʠʥʦʶ, ʱʦ ʧʦʩʠʣʶʻ ʚʠʣʫʯʝʥʥʷ ʙʽʦʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ʆʜʥʘʢ ʜʠʥʘʤʽʢʘ ʜʣʷ ʯʦʨʥʦʛʦ ʢʤʠʥʫ ʙʽʣʴʰ ʚʠʨʘʞʝʥʘ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʡʦʛʦ 

ʙʽʣʴʰ ʚʠʩʦʢʫ ʨʝʘʢʪʠʚʥʽʩʪʴ ʚ ʫʤʦʚʘʭ ʝʢʩʪʨʘʢʮʽʾ. ʂʦʣʠ ʣʘʚʨʦʚʠʡ ʣʠʩʪ ʜʝʤʦʥʩʪʨʫʻ 

ʩʪʘʙʽʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʠ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʘʭ, ʯʦʨʥʠʡ ʢʤʠʥ ʟʥʘʯʥʦ ʟʤʽʥʶʻ 

ʩʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠ ʟʤʽʥʽ ʪʝʤʧʝʨʘʪʫʨʠ. ʊʘʢʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʽʣʴʰ 

ʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠ ʝʢʩʪʨʘʢʮʽʾ ʯʦʨʥʦʛʦ ʢʤʠʥʫ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʪʝʨʤʽʯʥʽʡ ʜʝʛʨʘʜʘʮʽʾ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʨʘʮʽʦʥʘʣʴʥʽ 

ʧʘʨʘʤʝʪʨʠ ʝʢʩʪʨʘʢʮʽʾ ʜʣʷ ʦʙʦʭ ʚʠʜʽʚ ʩʠʨʦʚʠʥʠ ʣʝʞʘʪʴ ʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʜʽʘʧʘʟʦʥʽ 30-

35ÁC ʽ ʧʨʠ ʪʠʩʢʫ 1,2-1,3 ʄʇʘ. ɼʣʷ ʯʦʨʥʦʛʦ ʢʤʠʥʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʱʝ 
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35ÁC ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʪʝʨʤʽʯʥʦʾ ʜʝʛʨʘʜʘʮʽʾ ʯʫʪʣʠʚʠʭ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʪʘʢʠʭ ʷʢ ʝʬʽʨʥʽ ʦʣʽʾ ʪʘ ʧʦʣʽʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ. ʃʘʚʨʦʚʠʡ ʣʠʩʪ, ʥʘʚʧʘʢʠ, 

ʚʠʷʚʣʷʻ ʙʽʣʴʰʫ ʩʪʽʡʢʽʩʪʴ ʽ ʤʦʞʝ ʝʢʩʪʨʘʛʫʚʘʪʠʩʷ ʧʨʠ ʰʠʨʰʦʤʫ ʜʽʘʧʘʟʦʥʽ ʪʝʤʧʝʨʘʪʫʨ 

ʙʝʟ ʽʩʪʦʪʥʠʭ ʚʪʨʘʪ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʝʢʩʪʨʘʢʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʮʝʩ ʝʢʩʪʨʘʢʮʽʾ ʝʬʝʢʪʠʚʥʠʡ ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, 

ʧʨʦʪʝ ʜʣʷ ʯʦʨʥʦʛʦ ʢʤʠʥʫ ʚʘʞʣʠʚʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ, ʱʦʙ ʫʥʠʢʥʫʪʠ 

ʨʫʡʥʫʚʘʥʥʷ ʘʢʪʠʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʃʘʚʨʦʚʠʡ ʣʠʩʪ ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʩʪʘʙʽʣʴʥʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʜʦʧʫʩʢʘʻ ʙʽʣʴʰʠʡ ʜʽʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʾ ʝʢʩʪʨʘʢʮʽʾ. 

 

3.2. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʭʣʘʜʦʥʦʚʠʭ ʝʢʩʪʨʘʢʪʽʚ 

 

3.2.1. ʈʝʟʫʣʴʪʘʪʠ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ. ʍʣʘʜʦʥʦʚʠʡ ʝʢʩʪʨʘʢʪ 

ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ ʷʚʣʷʚ ʩʦʙʦʶ ʟʝʣʝʥʫ ʚôʷʟʢʫ ʨʽʜʠʥʫ ʟ ʚʠʨʘʟʥʠʤ ʣʘʚʨʦʚʠʤ ʩʤʘʢʦʤ ʽ 

ʟʘʧʘʭʦʤ, ʙʝʟ ʩʪʦʨʦʥʥʴʦʛʦ ʟʘʧʘʭʫ ʽ ʧʨʠʩʤʘʢʫ. ʍʨʦʤʘʪʦʛʨʘʤʠ ʧʘʨʽʚ ʽ ʨʦʟʯʠʥʫ 

ʭʣʘʜʦʥʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ, ʦʪʨʠʤʘʥʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ɻʍ-ʄʉ ʪʘ ɻʍ-

ʇɯɼ, ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 3.3 ʽ 3.4 ʚʽʜʧʦʚʽʜʥʦ. ʅʘ ʦʪʨʠʤʘʥʠʭ ʭʨʦʤʘʪʦʛʨʘʤʘʭ ʧʦʤʽʯʘʶʪʴʩʷ 

ʥʝʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʟʥʘʯʝʥʥʷʭ ʯʘʩʫ ʫʪʨʠʤʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ. ʎʽ ʚʽʜʤʽʥʥʦʩʪʽ 

ʚʠʢʣʠʢʘʥʽ ʨʽʟʥʠʮʝʶ ʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʽ ʢʦʣʦʥʦʢ ʽ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʛʘʟʽʚ-ʥʦʩʽʾʚ, 

ʘʣʝ ʚʦʥʠ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʨʷʜʦʢ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʘʭ 

[175].  
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ʈʠʩʫʥʦʢ 3.3. ʍʨʦʤʘʪʦʛʨʘʤʘ ʧʘʨʽʚ ʭʣʘʜʦʥʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ 

 

 

.ʈʠʩʫʥʦʢ 3.4. ʍʨʦʤʘʪʦʛʨʘʤʘ ʨʦʟʯʠʥʫ ʭʣʘʜʦʥʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 68 

ʢʦʤʧʦʥʝʥʪʽʚ ʭʣʘʜʦʥʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ (ʪʘʙʣ. 3.4). ʅʘ ʭʨʦʤʘʪʦʛʨʘʤʽ 

(ʨʠʩ. 3.8) ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʜʚʘ ʜʫʞʝ ʽʥʪʝʥʩʠʚʥʠʭ ʧʽʢʠ ʟ ʯʘʩʦʤ ʫʪʨʠʤʫʚʘʥʥʷ 12,188 ʽ 

21,042 ʭʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 1,8-ʮʠʥʝʦʣʫ ʪʘ ʢʘʤʬʝʥʫ ʚʽʜʧʦʚʽʜʥʦ. ɼʘʥʽ ʩʧʦʣʫʢʠ 

ʚʠʷʚʠʣʠʩʷ ʜʦʤʽʥʫʶʯʠʤʠ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʟʨʘʟʢʫ [281]. 
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ʊʘʙʣʠʮʷ 3.4. 

ʂʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ ʭʣʘʜʦʥʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʣʘʚʨʘ 

ʂʦʤʧʦʥʝʥʪ ʏʘʩ ʫʪʨʠʤʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʘ (ʭʚ) ʧʽʜ ʯʘʩ ʚʚʝʜʝʥʥʷ ʧʨʦʙʠ 

ʫ ʚʠʛʣʷʜʽ ʧʘʨʽʚ ʫ ʚʠʛʣʷʜʽ ʨʦʟʯʠʥʫ 

1 
2 3 

ʆʮʪʦʚʘ ʢʠʩʣʦʪʘ 
3,225 ï 

2,3-ʙʫʪʘʥʜʽʦʣ  5,534 ï 

ɻʝʢʩʘʥʘʣʴ 5,903 ï 

3-ʛʝʢʩʝʥ-1-ʦʣ  7,247 ï 

ɼʠʛʽʜʨʦ-2(3ʅ)-ʬʫʨʘʥʦʥ 
8,731 ï 

a-ʪʫʡʝʥ 
9,149 9,108 

a-ʧʽʥʝʥ 9,392 9,316 

2,4(10)-ʪʫʷʜʽʻʥ  9,646 ï 

ʂʘʤʬʝʥ 9,783 9,748 

ʉʘʙʽʥʝʥ 10,573 10,450 

ɓ-ʧʽʥʝʥ 10,665 10,557 

ɓ-ʤʽʨʮʝʥ 10,942 10,895 

a-ʬʝʣʘʥʜʨʝʥ 11,377 11,324 

a-ʪʝʨʧʽʥʝʥ 11,755 ï 

ʦ-ʮʠʤʦʣ ï 11,924 

DL-ʣʽʤʦʥʝʥ  ï 12,063 

1,8-ʮʠʥʝʦʣ  12,448 12,188 

5-ʽʟʦʧʨʦʧʽʣ-2ʤʝʪʠʣ-

ʙʽʮʠʢʣʦ[3.1.0.]ʛʝʢʩʘʥ-2-ʦʣ  

13,243 13,180 

ʃʽʥʘʣʦʦʣ ʦʢʩʠʜ 13,374 ï 

a-ʪʝʨʧʽʥʦʣʝʥ 
13,826 ï 

(±)-ʣʽʥʘʣʦʦʣ 14,169 14,081 

ʄʝʥʪʘ-1,4,8-ʪʨʽʻʥ 14,770 ï 

ɓ-ʬʝʣʘʥʜʨʝʥ 

 

14,809 ï 

1-(4-ʤʝʪʠʣ-3-ʮʠʢʣʦʛʝʢʩʝʥ-1-

ʽʣ)ʝʪʘʥʦʥ  

15,068 ï 

5-(1-ʤʝʪʠʣʝʪʠʣ)-

ʙʽʮʠʢʣʦ[3.1.0.]ʛʝʢʩʘʥ-2-ʦʥ 5 

15,866 ï 

ʊʝʨʧʽʥʝʥ-4-ʦʣ 16,450 16,389 

a-ʪʝʨʧʽʥʝʦʣ 16,821 16,754 

ʄʝʪʠʣʭʘʚʽʢʦʣ 16,977 ï 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 3.4 

1 2 3 

ɔ-ʪʝʨʧʽʥʝʥ 

 

12,974 

17,543 

 

17,515 

S-(+)-ʢʘʨʚʦʥ 18,264 ï 

d-3-ʢʘʨʝʥ 

 

11,547 

18,478 

 

18,448 

4-ʪʫʡʝʥ-2-a-ʽʣ ʘʮʝʪʘʪ 19,060 19,033 

ɹʦʨʥʽʣʘʮʝʪʘʪ 19,404 19,373 

1-ʤʝʪʠʣʝʥ-4-(1-ʤʝʪʠʣʝʪʝʥʽʣ)-

ʮʠʢʣʦʛʝʢʩʘʥ 

20,222 20,174 

ʊʨʽʘʮʝʪʠʥ 20,560 ï 

ʂʘʤʬʝʥ 21,168 21,042 

ɽʚʛʝʥʦʣ 21,316 21,231 

a-ʫʣʘʥʛʝʥ ï 21,676 

a-ʢʦʧʘʻʥ ï 21,791 

ɓ-ʝʣʝʤʝʥ ï 22,166 

ʊʝʪʨʘʜʝʢʘʥ 22,302 ï 

ʄʝʪʠʣʝʚʛʝʥʦʣ 22,384 22,364 

ɓ-ʢʘʨʽʦʬʽʣʝʥ 22,950 22,935 

3,7-ʛʫʘʷʜʽʻʥ  23,470 ï 

1,5,9,9-ʪʝʪʨʘʤʝʪʠʣ-1,4,7-

ʮʠʢʣʦʫʥʜʝʢʘʪʨʽʻʥ  

ï 23,769 

ɓ-ʛʚʘʡʝʥ ï 23,823 

ɓ-ʩʝʣʽʥʝʥ 24,581 24,574 

ʮʠʩ-ʤʝʪʠʣʽʟʦʝʚʛʝʥʦʣ 24,652 ï 

ɯʟʦʛʦʤʦʛʝʥʦʣ ï 24,650 

ɺʘʣʝʥʩʝʥ 24,726 24,718 

a-ʩʝʣʽʥʝʥ 24,794 24,790 

ɔ-ʢʘʜʽʥʝʥ 25,200 25,196 

ɔ-ʤʫʨʦʣʝʥ 25,342 25,338 

ʂʦʧʘʻʥ 25,593 25,585 

a-ʙʽʩʘʙʦʣʝʥ 25,757 25,753 

ʉʧʘʪʫʣʝʥʦʣ 26,726 26,721 

ʂʘʨʽʦʬʽʣʝʥ ʦʢʩʠʜ 26,885 26,880 

ɓ-ʝʚʜʝʩʤʦʣ 28,369 28,365 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 3.4 

1 2 2 

ʅʝʦʬʽʪʘʜʽʻʥ ï 32,065 

6-ʝʪʝʥʽʣ-6-ʤʝʪʠʣ-3-

ʤʝʪʠʣʽʜʝʥ-7-(ʧʨʦʧ-1-ʝʥ-2-

ʽʣ)ʛʝʢʩʘʛʽʜʨʦ-1-ʙʝʥʟʦʬʫʨʘʥ-

2(3ʅ)-ʦʥ 

ï 32,242 

 

 

 

ɼʝʛʽʜʨʦʟʘʫʩʩʫʨʝʷ ʣʘʢʪʦʥ ï 
32,348 

ʂʦʩʪʫʥʦʣʽʜ ï 32,921 

ʇʘʣʴʤʽʪʠʥʦʚʘ ʢʠʩʣʦʪʘ ï 34,531 

ɺʘʥʽʣʦʩʤʽʥ ï 35,584 

ʅʝʦʬʽʪʘʜʽʻʥ ï 37,266 

ʃʽʥʦʣʝʚʘ ʢʠʩʣʦʪʘ ï 37,707 

ʃʽʥʦʣʝʥʦʚʘ ʢʠʩʣʦʪʘ ï 37,829 

ɹʽʩ(2-ʝʪʠʣʛʝʢʩʽʣ)ʝʬʽʨ 

ʘʜʠʧʽʥʦʚʦʾ ʢʠʩʣʦʪʠ 

42,058 ï 

ʆʢʪʘʜʝʢʘʥ ï 43,571 

 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʝʢʩʪʨʘʢʮʽʾ ʭʣʘʜʦʥ R406A ʟʜʘʪʥʠʡ 

ʚʠʣʫʯʘʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʥʝʧʦʣʷʨʥʠʭ ʨʝʯʦʚʠʥ (ʤʦʥʦʪʝʨʧʝʥʽʚ, ʩʝʩʢʚʽʪʝʨʧʝʥʽʚ, 

ʪʝʨʧʝʥʦʾʜʽʚ, ʞʠʨʥʠʭ ʢʠʩʣʦʪ) ʟ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣʠʮʽ, ʦʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʽʟ ʚʤʽʩʪʦʤ ʧʦʥʘʜ 2,0 % ʙʫʣʠ 

ʪʘʢʽ ʨʝʯʦʚʠʥʠ: 1,8-ʮʠʥʝʦʣ, ʢʘʤʬʝʥ, ʩʘʙʽʥʝʥ, ʜʝʛʽʜʨʦʟʘʩʫʨʝʷ ʣʘʢʪʦʥ, ʧʘʣʴʤʽʪʠʥʦʚʘ 

ʢʠʩʣʦʪʘ, ʣʽʥʦʣʝʚʘ ʢʠʩʣʦʪʘ, ʣʽʥʦʣʝʥʦʚʘ ʢʠʩʣʦʪʘ ʪʘ ʪʨʠ ʥʝʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʩʧʦʣʫʢʠ, ʱʦ 

ʤʽʩʪʷʪʴ 2,34ï2,56% (ʨʠʩ. 3.5) [175]. 
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ʈʠʩʫʥʦʢ 3.5. ʍʽʤʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʦʩʥʦʚʥʠʭ ʩʧʦʣʫʢ ʭʣʘʜʦʥʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ 

ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ 

 

ʍʨʦʤʘʪʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʩʪʨʘʢʪʫ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ ʜʘʶʪʴ ʟʤʦʛʫ ʦʮʽʥʠʪʠ 

ʡʦʛʦ ʩʢʣʘʜ: ʪʝʨʧʝʥʠ ï 25,07 %, ʪʝʨʧʝʥʦʾʜʠ ï 40,5 %, ʞʠʨʥʽ ʢʠʩʣʦʪʠ ï 7,93 %, 

ʘʨʦʤʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ ï 0,53 %, ʘʣʢʘʥʠ ï 0,22 % (ʨʠʩ. 3.6). ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ 

ʥʝʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ ʨʝʯʦʚʠʥ ʩʪʘʥʦʚʠʚ 25,75% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ 

ʩʧʦʣʫʢ. 

ɭʜʠʥʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ ʘʮʠʢʣʽʯʥʠʭ ʤʦʥʦʪʝʨʧʝʥʽʚ ʙʫʚ ɓ-

ʤʽʨʮʝʥ. ʉʢʣʘʜ ʤʦʥʦʮʠʢʣʽʯʥʠʭ ʤʦʥʦʪʝʨʧʝʥʽʚ ʙʫʚ ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʠʤ. ʉʧʦʣʫʢʦʶ ʟ 

ʥʘʡʚʠʱʠʤ ʚʤʽʩʪʦʤ 1,21% ʙʫʚ ʣʽʤʦʥʝʥ. ʉʝʨʝʜ ʙʽʮʠʢʣʽʯʥʠʭ ʩʧʦʣʫʢ ʜʦʤʽʥʫʶʯʠʤ ʙʫʚ 

ʢʘʤʬʝʥ ʽʟ ʚʤʽʩʪʦʤ 7,77 %. ɭʜʠʥʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʜʠʪʝʨʧʝʥʽʚ ʙʫʚ ʥʝʦʬʽʪʘʜʽʻʥ ʽʟ 

ʚʤʽʩʪʦʤ 2,84 %. ɼʝʩʷʪʴ ʩʧʦʣʫʢ ʭʣʦʨʜʠʬʪʦʨʤʝʪʘʥʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ 

ʙʫʣʠ ʩʝʩʢʚʽʪʝʨʧʝʥʘʤʠ. ɰʭ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʩʪʘʥʦʚʠʚ 2,9% [175]. 

 

 

ʈʠʩʫʥʦʢ 3.6. ɺʤʽʩʪ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʩʧʦʣʫʢ ʚ ʭʣʘʜʦʥʦʚʦʤʫ ʝʢʩʪʨʘʢʪʽ  

ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ  

 

 ɺʽʜʦʤʦ, ʱʦ ʢʠʩʥʝʚʤʽʩʥʽ ʩʧʦʣʫʢʠ ʤʘʶʪʴ ʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʘʨʦʤʘʪ ʝʬʽʨʥʠʭ ʦʣʽʡ, 

ʥʽʞ ʤʦʥʦʪʝʨʧʝʥʠ [291]. ʋ ʭʣʘʜʦʥʦʚʦʤʫ ʝʢʩʪʨʘʢʪʽ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ ʚʠʷʚʣʝʥʦ 16 
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ʢʠʩʥʝʚʤʽʩʥʠʭ ʪʝʨʧʝʥʦʚʠʭ ʩʧʦʣʫʢ (ʦʢʩʠʜʠ, ʩʧʠʨʪʠ, ʣʘʢʪʦʥʠ, ʝʩʪʝʨʠ, ʢʝʪʦʥʠ), ʩʫʤʘʨʥʘ 

ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ 40,5% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʚʤʽʩʪʫ ʢʦʤʧʦʥʝʥʪʽʚ. ʊʦʤʫ ʝʢʩʪʨʘʢʪ 

ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ, ʦʪʨʠʤʘʥʠʡ ʭʣʘʜʦʥʦʚʦʶ ʝʢʩʪʨʘʢʮʽʻʶ, ʤʘʻ ʛʘʨʥʠʡ ʘʨʦʤʘʪ. ʗʢ 

ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʜʦʤʽʥʫʶʯʠʤʠ ʪʝʨʧʝʥʦʚʠʤʠ 

ʩʧʦʣʫʢʘʤʠ ʙʫʣʠ ʦʢʩʠʜʠ ï 1,8-ʮʠʥʝʦʣ ʪʘ ʢʘʨʽʦʬʽʣʝʥʦʢʩʠʜ. ʊʝʨʧʝʥʦʚʽ ʣʘʢʪʦʥʠ ʙʫʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʨʴʦʤʘ ʩʧʦʣʫʢʘʤʠ ï ʜʝʛʽʜʨʦʟʘʫʩʩʫʨʝʘ ʣʘʢʪʦʥ, ʢʦʩʪʫʥʣʽʜ, ʝʨʝʤʘʥʪʠʥ. ɼʚʘ 

ʪʝʨʧʝʥʦʚʠʭ ʝʬʽʨʠ ï ʙʦʨʥʽʣʘʮʝʪʘʪ ʽ 4-ʪʫʝʥ-2ʘʣʴʬʘ-ʽʣʘʮʝʪʘʪ ʙʫʣʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ 

ʝʩʪʝʨʽʚ, ʦʜʠʥ ï ʤʝʪʠʣʭʘʚʽʢʦʣ ï ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʧʨʦʩʪʠʭ ʝʬʽʨʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʭʣʦʨʜʠʬʪʦʨʤʝʪʘʥʦʚʠʡ ʝʢʩʪʨʘʢʪ ʤʽʩʪʠʪʴ ʦʜʠʥ ʪʝʨʧʝʥʢʝʪʦʥ ï ʢʝʪʦʥ ʩʘʙʽʥʘ (0,15%). 

ɽʢʩʪʨʘʢʪ ʤʽʩʪʠʚ ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʘʨʦʤʘʪʠʯʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, ʪʘʢʠʭ ʷʢ ʦ-ʩʠʤʦʣ 

(0,42%), ʤʝʥʪʘ-1,4,8-ʪʨʽʻʥ (0,11%). ɭʜʠʥʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʘʣʢʘʥʽʚ ʙʫʚ ʦʢʪʘʜʝʢʘʥ 

[175].   

 ɺʘʞʣʠʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʝʢʩʪʨʘʢʪʫ ʙʫʣʠ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʮʝʡ ʢʣʘʩ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʘʣʴʤʽʪʠʥʦʚʦʶ (2,38%), ʣʽʥʦʣʝʚʦʶ (2,30%) ʪʘ ʣʽʥʦʣʝʥʦʚʦʶ (3,25%) 

ʢʠʩʣʦʪʘʤʠ. 

ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʭʣʘʜʦʥʦʚʠʭ ʝʢʩʪʨʘʢʪʽʚ ʟ 

ʚʽʜʦʤʠʤʠ ʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʜʘʥʠʤʠ ʧʨʦ ʝʢʩʪʨʘʢʮʽʻʶ CO . ʊʘʢʝ ʧʦʨʽʚʥʷʥʥʷ ʻ 

ʜʦʮʽʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʪʽʣʴʢʠ ʝʢʩʪʨʘʢʮʽʷ CO   ʟʘ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʨʝʞʠʤʦʤ ʤʦʞʝ ʙʫʪʠ 

ʧʦʨʽʚʥʷʥʘ ʟ ʝʢʩʪʨʘʢʮʽʻʶ ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ.  

ʍʽʤʽʯʥʠʡ ʧʨʦʬʽʣʴ ʭʣʘʜʦʥʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ, ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ 

ʧʨʦʬʽʣʶ CO2-ʝʢʩʪʨʘʢʪʫ [292]. ɺʠʷʚʣʝʥʦ, ʱʦ 32 ʢʦʤʧʦʥʝʥʪʠ ʙʫʣʠ ʩʝʣʝʢʪʠʚʥʦ 

ʝʢʩʪʨʘʛʦʚʘʥʽ ʭʣʦʨʜʠʬʪʦʨʤʝʪʘʥʦʤ, ʚʢʣʶʯʘʶʯʠ ʧʘʣʴʤʽʪʠʥʦʚʫ, ʣʽʥʦʣʝʚʫ ʪʘ ʣʽʥʦʣʝʥʦʚʫ 

ʢʠʩʣʦʪʠ. ɺ ʦʙʦʭ ʟʨʘʟʢʘʭ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ 17 ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʩʘʤʝ: 1,8-ʮʠʥʝʦʣ, ʣʽʥʘʣʦʦʣ, 

ʪʝʨʧʽʥʝʥ-4-ʦʣ, a-ʪʝʨʧʽʥʝʦʣ, 4-ʪʫʻʥ-2ʘʣʴʬʘ-ʽʣʘʮʝʪʘʪ, ʙʦʨʥʽʣʘʮʝʪʘʪ, ʝʚʛʝʥʦʣ, ɓ-ʝʣʝʤʝʥ, 

ʤʝʪʠʣʝʣʝʛʝʥʦʣ, ɓ-ʢʘʨʽʦʬʽʣʝʥ, ɓ-ʩʝʣʽʥʝʥ, ɔ-ʢʘʜʠʥʝʥ, ʩʧʘʪʫʣʝʥʦʣ, ʢʘʨʽʦʬʽʣʝʥʦʢʩʠʜ, ɓ-

ʝʚʜʝʩʤʦʣ, ʜʝʛʽʜʨʦʟʘʟʫʨʝʘ ʣʘʢʪʦʥ, ʝʨʝʤʘʥʪʠʥ. ɯʩʪʦʪʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʧʦʣʷʛʘʣʘ ʚ ʪʦʤʫ, ʱʦ 

ʚ ʭʣʘʜʦʥʦʚʦʤʫ ʝʢʩʪʨʘʢʪʽ ʧʝʨʝʚʘʞʘʣʠ ʩʧʦʣʫʢʠ 1,8-ʮʠʥʝʦʣ ʽ ʢʘʤʬʝʥ, ʘ ʚ ʉʆ2 ʝʢʩʪʨʘʢʪʽ 

ï ʤʝʪʠʣʣʽʥʦʣʝʘʪ, a-ʪʝʨʧʝʥʽʣʘʮʝʪʘʪ, ʣʽʥʘʣʦʦʣ, ʤʝʪʠʣʝʚʛʝʥʦʣ [175]. 
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ʇʨʦʚʝʜʝʥʦ ʪʘʢʦʞ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʭʣʦʨʜʠʬʪʦʨʤʝʪʘʥʦʚʦʛʦ 

ʝʢʩʪʨʘʢʪʫ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ ʟ ʝʢʩʪʨʘʢʪʦʤ ʪʨʘʜʠʮʽʡʥʦʛʦ ʤʝʪʦʜʫ ʧʘʨʦʚʦʾ ʜʠʩʪʠʣʷʮʽʾ 

[292]. ɺʠʷʚʠʣʦʩʷ, ʱʦ ʚ ʦʙʦʭ ʟʨʘʟʢʘʭ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 19 ʩʧʦʣʫʢ. ɰʭ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʫ 

ʭʣʘʜʦʥʦʚʦʤʫ ʝʢʩʪʨʘʢʪʽ ʩʪʘʥʦʚʠʚ 51,48 %, ʚ ʝʢʩʪʨʘʢʪʽ, ʦʪʨʠʤʘʥʦʤʫ ʧʝʨʝʛʦʥʢʦʶ ʟ 

ʚʦʜʷʥʦʶ ʧʘʨʦʶ ï 78,69 %. 29 ʩʧʦʣʫʢ ʩʝʣʝʢʪʠʚʥʦ ʝʢʩʪʨʘʛʫʚʘʣʠ ʭʣʘʜʦʥʦʤ, ʚʢʣʶʯʘʶʯʠ 

ʞʠʨʥʽ ʢʠʩʣʦʪʠ. ʉʧʦʣʫʢʦʶ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʚʤʽʩʪʦʤ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʙʫʚ 1,8-ʮʠʥʝʦʣ, 

ʽʥʰʽ ʜʦʤʽʥʫʶʯʽ ʩʧʦʣʫʢʠ ʙʫʣʠ ʨʽʟʥʠʤʠ. ɼʣʷ ʝʢʩʪʨʘʢʪʫ ʧʘʨʦʚʦʾ ʜʠʩʪʠʣʷʮʽʾ ʮʝ ʙʫʣʠ 

ʣʽʥʘʣʦʦʣ ʽ a-ʪʝʨʧʝʥʽʣʘʮʝʪʘʪ [175]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʭʣʘʜʦʥ ʟʜʘʪʥʠʡ ʝʢʩʪʨʘʛʫʚʘʪʠ ʟ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʥʝʧʦʣʷʨʥʠʭ ʨʝʯʦʚʠʥ (ʤʦʥʦʪʝʨʧʝʥʠ, ʩʝʩʢʚʽʪʝʨʧʝʥʠ, ʪʝʨʧʝʥʦʾʜʠ, ʞʠʨʥʽ ʢʠʩʣʦʪʠ). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʟʘʚʜʷʢʠ ʩʚʦʻʤʫ ʭʽʤʽʯʥʦʤʫ ʩʢʣʘʜʫ 

ʭʣʦʨʜʠʬʪʦʨʤʝʪʘʥʦʚʠʡ ʝʢʩʪʨʘʢʪ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʫ ʭʘʨʯʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʷʭ ʷʢ ʩʤʘʢʦʚʘ, ʢʦʥʩʝʨʚʫʶʯʘ ʪʘ ʟʙʘʛʘʯʫʚʘʣʴʥʘ ʜʦʙʘʚʢʘ [175]. 

3.2.2. ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʘʨʦʤʘʪʠʯʥʠʭ ʨʝʯʦʚʠʥ. ɿʛʽʜʥʦ ʤʝʪʦʜʠʢʠ ʦʧʠʩʘʥʦʶ ʚ 

2 ʨʦʟʜʽʣʽ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʯʠʩʣʦ ʘʨʦʤʘʪʫ ʜʣʷ ʝʢʩʪʨʘʢʪʫ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ ʦʪʨʠʤʘʥʦʛʦ 

ʭʣʘʜʦʥʦʚʦʶ ʝʢʩʪʨʘʢʮʽʻʶ ʪʘ ʥʘʥʦʝʢʩʪʨʘʪʫ. ʋ ʭʣʘʜʦʥʦʚʦʤʫ ʝʢʩʪʨʘʢʪʽ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʷ 

ʤʽʩʪʠʪʴʩʷ ʥʠʟʢʘ ʪʝʨʧʝʥʽʚ ʪʘ ʘʨʦʤʘʪʠʯʥʠʭ ʩʧʦʣʫʢ, ʚʢʣʶʯʘʶʯʠ 1,8-ʮʠʥʝʦʣʫ, ʣʽʥʘʣʦʦʣʫ, 

ʙʝʪʘ-ʤʽʨʮʝʥʫ, ʣʠʤʦʥʝʥʫ, a- ʪʘ ɓ-ʧʽʥʝʥʽʚ, ʢʘʤʬʝʥʫ, d-3-ʢʘʨʝʥʫ, ʩʘʙʽʥʝʥʫ, ɔ-ʢʘʜʽʥʝʥʫ, 

a-ʪʝʨʧʽʥʝʦʣʫ, ʝʚʛʝʥʦʣʫ. ʆʜʥʽʻʶ ʟ ʢʽʣʴʢʽʩʥʠʭ ʤʝʪʨʠʢ ʜʣʷ ʦʮʽʥʢʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʝʪʢʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʥʘʜʘʶʪʴ ʩʠʨʦʚʠʥʽ ʪʘ ʭʘʨʯʦʚʠʤ ʧʨʦʜʫʢʪʘʤ ʚʽʜʧʦʚʽʜʥʦʛʦ ʘʨʦʤʘʪʫ, ʻ ʯʠʩʣʦ 

ʘʨʦʤʘʪʫ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʭʣʘʜʦʥʦʚʦʛʦ 

ʝʢʩʪʨʘʢʪʫ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʷ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʪʴ (1122 Ñ 20) ʤʣ Na2S2O3/100 ʛ [281]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʜʘʥʠʭ [293], ʢʽʣʴʢʽʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʨʦʤʘʪʫ 

(ʯʠʩʣʦ ʘʨʦʤʘʪʫ) ʜʣʷ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʪʘ ʥʘʥʦʝʢʩʪʨʘʢʪʫ, ʦʪʨʠʤʘʥʠʭ ʟ 

ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʷ ʟʘ ʟʚʠʯʘʡʥʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʻ ʽʜʝʥʪʠʯʥʦʶ ʽ ʬʽʢʩʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ 234,8 ʤʣ 

Na2S2O3/100 ʛ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʠʢʠ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʭʣʘʜʦʥʦʚʦʛʦ ʚʠʣʫʯʝʥʥʷ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʢʽʥʮʝʚʠʡ ʧʨʦʜʫʢʪ, ʚ ʷʢʦʤʫ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʘʨʦʤʘʪʠʯʥʠʭ ʩʧʦʣʫʢ ʧʝʨʝʚʠʱʫʻ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ 4,8 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʝʢʩʪʨʘʢʮʽʡʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʧʣʶʩʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ɺʢʣʶʯʝʥʥʷ ʭʣʘʜʦʥʦʚʦʛʦ 
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ʝʢʩʪʨʘʢʪʫ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʷ ʥʘʚʽʪʴ ʫ ʤʽʥʽʤʘʣʴʥʠʭ ʜʦʟʘʭ, ʷʢ ʜʦʙʘʚʦʢ ʫ ʭʘʨʯʦʚʝ 

ʚʠʨʦʙʥʠʮʪʚʦ ʥʝ ʣʠʰʝ ʧʦʩʠʣʠʪʴ ʾʭʥʽʡ ʘʨʦʤʘʪ, ʘʣʝ ʡ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʴ ʙʝʟʧʝʯʥʽʩʪʴ ʪʘ 

ʦʧʪʠʤʽʟʫʻ ʪʝʭʥʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

3.2.3. ʂʣʶʯʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʍʣʘʜʦʥʦʚʘ ʝʢʩʪʨʘʢʮʽʷ ʜʦʟʚʦʣʷʻ ʚʠʪʷʛʫʚʘʪʠ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʚʢʣʶʯʘʶʯʠ ʤʦʥʦ- ʽ ʩʝʩʢʚʽʪʝʨʧʝʥʠ, 

ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʪʝʨʧʝʥʦʾʜʠ, ʱʦ ʨʦʙʠʪʴ ʾʾ ʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ. ɺʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʠʩʥʝʚʤʽʩʥʠʭ ʪʝʨʧʝʥʽʚ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʥʷʪʢʦʚʠʡ ʘʨʦʤʘʪ ʝʢʩʪʨʘʢʪʫ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʭʘʨʯʦʚʠʭ ʽ ʢʦʩʤʝʪʠʯʥʠʭ 

ʟʘʩʪʦʩʫʚʘʥʴ. ʆʜʥʘʢ ʭʣʘʜʦʥʦʚʘ ʝʢʩʪʨʘʢʮʽʷ ʧʦʪʨʝʙʫʻ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʢʦʥʮʝʥʪʨʦʚʘʥʽ ʪʘ ʷʢʽʩʥʽ ʝʢʩʪʨʘʢʪʠ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʢʩʠʯʥʠʭ 

ʨʦʟʯʠʥʥʠʢʽʚ.  

ɺ ʧʦʨʽʚʥʷʥʥʽ ʟ CO  ʪʘ ʧʘʨʦʚʦʶ ʜʠʩʪʠʣʷʮʽʻʶ ʭʣʘʜʦʥʦʚʘ ʝʢʩʪʨʘʢʮʽʷ ʟʘʙʝʟʧʝʯʫʻ 

ʫʥʽʢʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʢʦʤʙʽʥʫʶʯʠ ʧʝʨʝʚʘʛʠ ʚʠʩʦʢʦʾ ʩʝʣʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʩʠʯʝʥʦʩʪʽ 

ʥʝʧʦʣʷʨʥʠʤʠ ʩʧʦʣʫʢʘʤʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʜʝʨʞʘʥʠʡ ʭʣʘʜʦʥʦʚʠʡ 

ʝʢʩʪʨʘʢʪ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ ʤʽʩʪʠʚ ʪʘʢʽ ʢʣʘʩʠ ʩʧʦʣʫʢ: ʪʝʨʧʝʥʦʚʽ ʦʢʩʠʜʠ, ʤʦʥʦʪʝʨʧʝʥʠ, 

ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʤʦʥʦʪʝʨʧʝʥʦʣʠ, ʩʝʩʢʚʽʪʝʨʧʝʥʠ, ʬʝʥʦʣʠ, ʩʝʩʢʚʽʪʝʨʧʝʥʦʚʽ ʣʘʢʪʦʥʠ, 

ʜʠʪʝʨʧʝʥʠ, ʩʝʩʢʚʽʪʝʨʧʝʥʦʣʠ, ʩʢʣʘʜʥʽ ʝʬʽʨʠ ʪʦʱʦ. 

ɿʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʚʤʽʩʪ ʦʜʠʥʘʜʮʷʪʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ ʨʝʯʦʚʠʥ 

ʧʝʨʝʚʠʱʫʚʘʚ ʤʝʞʫ 1,5%. ɼʦʤʽʥʫʶʯʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʚʠʷʚʠʣʠʩʷ: 1,8-ʮʠʥʝʦʣ ð 27,83%, 

ʢʘʤʬʝʥ ð 7,65%, ʩʘʙʽʥʝʥ ð 4,83%, ʣʽʥʦʣʝʥʦʚʘ ʢʠʩʣʦʪʘ ð 3,25%, ʧʘʣʴʤʽʪʠʥʦʚʘ 

ʢʠʩʣʦʪʘ ð 2,38%, 6-ʝʪʝʥʽʣ-6- ʤʝʪʠʣ-3-ʤʝʪʠʣʽʜʝʥ-7-(ʧʨʦʧ-1-ʝʥ-2-ʽʣ)ʛʝʢʩʘ-ʛʽʜʨʦ-1-

ʙʝʥʟʦʬʫʨʘʥ-2 (3ʅ)-ʦʥ ð 2,73%, ʣʽʥʦʣʝʚʘ ʢʠʩʣʦʪʘ ð 2,30%, a-ʧʽʥʝʥ  ð  2,09%, ɓ-

ʧʽʥʝʥ ð 1,89%, ʥʝʦʬʽʪʘʜʽʻʥ ð 1,89%, ʣʽʥʘʣʦʦʣ ð 1,89%. ɼʦʜʘʪʢʦʚʦ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ 

ʧ'ʷʪʴ ʥʝʚʩʪʘʥʦʚʣʝʥʠʭ ʩʧʦʣʫʢ, ʯʘʩʪʢʘ ʷʢʠʭ ʚʘʨʽʶʚʘʣʘʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 1,60ï2,56% [281]. 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʣʘʜʦʥʦʚʠʭ ʝʢʩʪʨʘʢʪʽʚ ʫ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ 

ʷʢʦʩʪʽ ʩʤʘʢʦʚʠʭ ʽ ʘʨʦʤʘʪʠʯʥʠʭ ʜʦʙʘʚʦʢ ʟʘʚʜʷʢʠ ʾʭ ʚʠʩʦʢʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʝʨʧʝʥʽʚ ʪʘ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ɸ 
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ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʩʪʨʘʢʪʽʚ ʟʙʘʛʘʯʝʥʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʫ 

ʬʘʨʤʘʮʝʚʪʠʮʽ ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ ʧʨʝʧʘʨʘʪʽʚ ʟ ʘʥʪʠʩʝʧʪʠʯʥʠʤʠ ʡ ʧʨʦʪʠʟʘʧʘʣʴʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʟʘʚʜʷʢʠ ʚʠʩʦʢʦʤʫ ʚʤʽʩʪʫ 1,8-ʮʠʥʝʦʣʫ. ɸʢʪʫʘʣʴʥʠʤ ʩʪʘʻ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʝʢʩʪʨʘʢʪʽʚ ʫ ʪʨʠʚʘʣʦʤʫ ʟʙʝʨʽʛʘʥʥʽ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʧʨʘʢʪʠʯʥʦʾ ʮʽʥʥʦʩʪʽ. 

 

3.3. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʢʨʽʦʩʫʙʣʽʤʘʮʽʾ 

 

3.3.1. ʊʝʦʨʝʪʠʯʥʘ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʢʨʽʦʩʫʙʣʽʤʘʮʽʾ. ɺ ʧʫʙʣʽʢʘʮʽʾ [207] 

ʜʦʩʣʽʜʥʠʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘʩʚʽʜʯʠʣʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʾ 

ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʨʦʟʜʽʣʝʥʥʷ (ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ), ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚʰʠ ʟʜʘʪʥʽʩʪʴ 

ʚʠʜʽʣʷʪʠ ʬʨʘʢʮʽʾ ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ ʜʦ 300 ʘʪʦʤʥʠʭ ʦʜʠʥʠʮʴ ʤʘʩʠ (ʘ.ʦ.ʤ.) ʟ 

ʧʨʠʨʦʜʥʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ. ɿʦʢʨʝʤʘ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʜʝʩʷʪʠ 

ʚʦʜʥʠʭ ʬʨʘʢʮʽʡ, ʦʜʝʨʞʘʥʠʭ ʰʣʷʭʦʤ ʩʫʙʣʽʤʘʮʽʾ ʩʚʽʞʦʟʘʤʦʨʦʞʝʥʠʭ ʢʚʽʪʽʚ ʦʣʽʡʥʦʾ 

ʪʨʦʷʥʜʠ ʪʘ ʣʽʢʘʨʩʴʢʦʾ ʨʦʤʘʰʢʠ, ʘ ʪʘʢʦʞ ʬʨʘʛʤʝʥʪʽʚ ʧʣʘʮʝʥʪʠ ʣʶʜʠʥʠ. ɺʦʜʥʦʯʘʩ, 

ʚʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʦʧʠʩʘʥʘ ʨʦʙʦʪʘ ʥʝ ʤʽʩʪʠʪʴ ʞʦʜʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʯʠ 

ʤʦʜʝʣʽ, ʷʢʠʡ ʙʠ ʜʦʟʚʦʣʠʚ ʧʨʦʛʥʦʟʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ ʟʤʽʥʠ 

ʪʨʘʻʢʪʦʨʽʾ çʪʠʩʢ-ʪʝʤʧʝʨʘʪʫʨʘè. 

ɺʽʜʧʦʚʽʜʥʦ, ʦʩʥʦʚʥʘ ʤʝʪʘ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʮʽ ʪʝʦʨʝʪʠʯʥʠʭ 

ʟʘʩʘʜ ʜʣʷ ʦʧʠʩʫ ʧʨʦʮʝʩʫ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʨʦʟʜʽʣʝʥʥʷ. ɼʣʷ ʬʫʥʜʘʤʝʥʪʫ ʪʘʢʦʛʦ 

ʧʽʜʭʦʜʫ ʤʠ ʦʙʨʘʣʠ ʧʨʘʮʶ [294], ʜʝ ʜʣʷ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ 

ʩʫʰʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʢʽʥʝʪʠʯʥʠʡ ʤʝʪʦʜ. 

ʆʩʢʽʣʴʢʠ ʪʝʭʥʦʣʦʛʽʷ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʨʦʟʜʽʣʝʥʥʷ ʙʽʦʤʘʪʝʨʽʘʣʽʚ ˇʨʫʥʪʫʻʪʴʩʷ 

ʥʘ ʛʽʧʦʪʝʟʽ, ʱʦ ʛʘʟʦʚʘ ʩʫʤʽʰ, ʷʢʘ ʫʪʚʦʨʶʻʪʴʩʷ ʥʘʜ ʟʘʤʦʨʦʞʝʥʠʤ ʙʽʦʦʙôʻʢʪʦʤ, ʷʚʣʷʻ 

ʩʦʙʦʶ ʩʢʣʘʜʥʫ ʢʦʤʧʦʟʠʮʽʶ ʤʦʣʝʢʫʣ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʚʦʜʘ, ʘʤʽʥʦʢʠʩʣʦʪʠ, ʝʬʽʨʠ, 

ʚʽʪʘʤʽʥʠ, ʤʽʥʝʨʘʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʬʨʘʛʤʝʥʪʠ ʢʦʤʧʣʝʢʩʥʠʭ ʤʦʣʝʢʫʣʷʨʥʠʭ ʩʪʨʫʢʪʫʨ), 

ʪʦ ʜʠʥʘʤʽʢʘ ʟʤʽʥʠ ʷʢ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʦʙôʻʢʪʘ, ʪʘʢ ʽ ʪʠʩʢʫ ʫ ʩʫʙʣʽʤʘʮʽʡʥʽʡ 

ʢʘʤʝʨʽ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʘʣʝʞʥʦʶ ʚʽʜ ʩʧʝʢʪʨʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʽʚʥʽʚ, ʟ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʩʫʙʣʽʤʘʮʽʷ ʚʦʜʥʠʭ ʤʦʣʝʢʫʣ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʘʩʦʮʽʡʦʚʘʥʽ ʙʽʦʤʦʣʝʢʫʣʠ ʨʦʟʤʽʱʝʥʽ ʫ 
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ʧʝʚʥʠʭ çʧʦʪʝʥʮʽʡʥʠʭ ʧʦʣʷʭè, ʢʦʞʥʝ ʟ ʷʢʠʭ ʤʘʻ ʚʽʜʤʽʥʥʫ ʝʥʝʨʛʽʶ ʟʚôʷʟʢʫ, ʱʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤ ʧʠʪʦʤʠʤ ʧʦʪʝʥʮʽʘʣʦʤ. ʅʘ ʧʨʦʪʠʚʘʛʫ ʮʴʦʤʫ, ʤʦʣʝʢʫʣʠ 

ʚʽʣʴʥʦʾ ʚʦʣʦʛʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ çʥʫʣʴʦʚʦʶè (ʘʙʦ ʤʽʥʽʤʘʣʴʥʦʶ) ʝʥʝʨʛʽʻʶ ʚʟʘʻʤʦʜʽʾ 

ʽʟ çʩʫʭʠʤ ʢʘʨʢʘʩʦʤè ʤʘʪʝʨʽʘʣʫ [295].  

ʆʪʞʝ, ʚʽʣʴʥʽ ʤʦʣʝʢʫʣʠ ʚʦʣʦʛʠ, ʧʝʨʝʙʫʚʘʶʯʠ ʫ ʩʪʘʥʽ ʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ, 

ʜʝʤʦʥʩʪʨʫʶʪʴ çʙʨʦʫʥʽʚʩʴʢʝ ʪʝʧʣʦʚʠʡ ʨʫʭè, ʷʢʝ, ʟʛʽʜʥʦ ʟ ʢʦʥʮʝʧʮʽʻʶ ɸʣʴʙʝʨʪʘ 

ɽʡʥʰʪʝʡʥʘ, ʢʽʣʴʢʽʩʥʦ ʦʧʠʩʫʻʪʴʩʷ ʧʝʚʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʠʬʫʟʽʾ D [296]: 

 

,kTD b=                                                    (3.2) 

 

ʜʝ k ï ʧʦʩʪʽʡʥʘ ɹʦʣʴʮʤʘʥʘ,  

T ï ʪʝʨʤʦʜʠʥʘʤʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ,  

K; ɓ ï ʨʫʭʣʠʚʽʩʪʴ ʤʦʣʝʢʫʣʠ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʷʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 

ʰʚʠʜʢʽʩʪʶ ʧʝʨʝʤʽʱʝʥʥʷ ʤʦʣʝʢʫʣʠ ʪʘ ʧʨʠʢʣʘʜʝʥʦʶ ʜʦ ʥʝʾ ʩʠʣʦʶ, ʽ ʾʾ ʟʥʘʯʝʥʥʷ, 

ʟʘʛʘʣʦʤ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʩʪʦʨʦʚʠʭ ʢʦʦʨʜʠʥʘʪ. 

 

ʈʽʚʥʷʥʥʷ (3.2) ʙʫʣʦ ʚʠʚʝʜʝʥʦ ɸʣʴʙʝʨʪʦʤ ɽʡʥʰʪʝʡʥʦʤ ʜʣʷ ʩʮʝʥʘʨʽʶ, ʢʦʣʠ 

ʤʦʣʝʢʫʣʷʨʥʘ ʩʠʩʪʝʤʘ ʧʝʨʝʙʫʚʘʻ ʫ ʩʪʘʥʽ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʫʤʦʚʦʶ, ʢʦʣʠ ʚʘʨʽʘʮʽʷ ʾʾ ʚʽʣʴʥʦʾ ʝʥʝʨʛʽʾ  ŭF = 0. ʇʨʦʪʝ, ʫ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʤʦʣʝʢʫʣʘ 

ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʧʝʚʥʦʤʫ ʧʦʪʝʥʮʽʡʥʦʤʫ ʧʦʣʽ, ʟʤʽʥʘ ʾʾ ʚʽʣʴʥʦʾ ʝʥʝʨʛʽʾ ʙʫʜʝ ʝʢʚʽʚʘʣʝʥʪʥʘ 

ʨʦʙʦʪʽ, ʥʝʦʙʭʽʜʥʽʡ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ çʧʦʪʝʥʮʽʡʥʦʛʦ ʙʘʨ'ʻʨʘè. ʎʝʡ ʙʘʨ'ʻʨ, 

ʩʚʦʻʶ ʯʝʨʛʦʶ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʠʪʦʤʠʤ ʧʦʪʝʥʮʽʘʣʦʤ u(x), ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʦʜʥʫ 

ʤʦʣʝʢʫʣʫ. 

ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʨʽʚʥʷʥʥʽ ʜʣʷ ʚʘʨʽʘʮʽʾ ʚʽʣʴʥʦʾ ʝʥʝʨʛʽʾ ʧʨʠ ʜʦʚʽʣʴʥʦʤʫ 

ʧʝʨʝʤʽʱʝʥʥʽ ʤʦʣʝʢʫʣ ʚ ʫʤʦʚʘʭ ʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ, ʱʦ ʻ ʭʘʨʘʢʪʝʨʥʦʶ ʜʣʷ 

ʚʠʱʝʦʧʠʩʘʥʦʛʦ ʧʨʦʮʝʩʫ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʙʽʦʤʘʪʝʨʽʘʣʽʚ, ʫ ʧʨʘʮʽ 

[294] ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʥʘʩʪʫʧʥʫ ʬʦʨʤʫʣʫ ʜʣʷ ʢʦʝʬʽʮʽʻʥʪʘ ʜʠʬʫʟʽʾ ʚ ʧʨʠʩʫʪʥʦʩʪʽ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʙʘʨ'ʻʨʫ: 

 



108 
 

                                                         ( ),ukTD -=b                                                   (3.3) 

ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʠʡ ʚʠʨʘʟ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʧʦʪʝʥʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ (u = 0) ʬʦʨʤʫʣʘ (3.3) ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ (3.2), ʽ, ʦʪʞʝ, 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ ʚʽʜʧʦʚʽʜʘʻ ʧʨʦʮʝʩʫ ʩʫʙʣʽʤʘʮʽʾ ñʚʽʣʴʥʦʾò (ʯʠʩʪʦʾ) 

ʚʦʜʠ. ʇʦ ʤʽʨʽ ʟʥʠʞʝʥʥʷ ʧʘʨʮʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʛʘʟʫ ʫ ʢʘʧʽʣʷʨʘʭ ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʙ`ʻʢʪʫ, 

ʟʨʦʩʪʘʻ ʧʦʪʝʥʮʽʘʣ ʚʟʘʻʤʦʜʽʾ ʙʽʦʤʦʣʝʢʫʣ ʽ ʜʣʷ ʧʝʚʥʦʛʦ ʪʠʩʢʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʪʝʤʧʝʨʘʪʫʨʽ kTmin = u(ʨmin) ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ D = 0, ʪʦʙʪʦ ʟʘ ʪʘʢʠʭ ʫʤʦʚ ʥʝʤʦʞʣʠʚʦ 

ʩʫʙʣʽʤʘʮʽʷ ʧʝʚʥʠʭ ʬʨʘʢʮʽʡ ʟ ʝʥʝʨʛʽʻʶ ʟʚ'ʷʟʢʫ ʤʦʣʝʢʫʣʠ ʙʽʣʴʰʦʾ ʥʽʞ u(ʨmin). ɼʣʷ ʪʦʛʦ 

ʱʦʙ ʧʦʜʦʣʘʪʠ ʮʝʡ ʙʘʨ'ʻʨ ʪʨʝʙʘ ʘʙʦ ʟʥʠʟʠʪʠ ʪʠʩʢ ʫ ʩʫʙʣʽʤʘʪʦʨʽ, ʘʙʦ ʟʙʽʣʴʰʠʪʠ 

ʪʝʤʧʝʨʘʪʫʨʫ ʦʙ'ʻʢʪʫ ʱʦ ʩʫʙʣʽʤʫʻʪʴʩʷ. ʉʘʤʝ ʮʝ ʧʝʨʝʜʙʘʯʘʻ ʪʝʭʥʦʣʦʛʽʷ 

ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʙʽʦʤʘʪʝʨʽʘʣʽʚ.  

ʆʪʞʝ, ʨʽʚʥʷʥʥʷ (3.3) ʻ ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʧʨʦʮʝʩʽ 

ʘʥʘʣʽʟʫ ʪʘ ʦʙʯʠʩʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ 

ʙʽʦʤʘʪʝʨʽʘʣʽʚ [295]. 

3.3.2. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʢʨʽʦʩʫʙʣʽʤʘʮʽ.ʾ ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʾ ʫʩʪʘʥʦʚʢʠ, ʷʢʘ 

ʦʩʥʘʱʝʥʘ ʪʨʠʢʘʩʢʘʜʥʦʶ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʶ ʭʦʣʦʜʠʣʴʥʦʶ ʩʠʩʪʝʤʦʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʢʨʽʦʩʫʙʣʽʤʘʮʽʾ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 3.5. 

 

                                                                                                        ʊʘʙʣʠʮʷ 3.5 

ʇʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ ʢʨʽʦʩʫʙʣʽʤʘʮʽʾ ʧʝʪʨʫʰʢʠ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʦʙôʻʢʪʫ, ÁC 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʦʙôʻʢʪʫ, K 

ʊʠʩʢ, ʇʘ ʏʘʩ ʢʨʽʦʩʫʙʣʽʤʘʮʽʾ, ʛʦʜʠʥ 

1 2 3 4 

-20 253 85 2 

-20 253 90 4 

-20 253 95 6 

-20 253 95 8 

-15 258 100 10 

-10 263 120 12 

-5 268 125 14 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 3.5 
1 2 3 4 

0 273 85 16 

5 278 90 18 

15 288 95 20 

25 298 95 21 

35 308 100 22 

42 315 120 24 

45 318 125 26 

 

ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʮʠʢʣʫ (ʨʠʩ. 

3.7) ʧʦʢʘʟʫʻ, ʱʦ ʟʘ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʩʫʙʣʽʤʘʮʽʷ ʧʨʦʭʦʜʠʪʴ ʰʚʠʜʰʝ, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʣʽʜ ʫ ʟʘʤʦʨʦʞʝʥʦʤʫ ʦʙ'ʻʢʪʽ ʝʬʝʢʪʠʚʥʦ ʧʝʨʝʭʦʜʠʪʴ ʫ ʧʘʨʫ, ʤʠʥʘʶʯʠ ʨʽʜʢʫ 

ʬʘʟʫ, ʱʦ ʻ ʢʣʶʯʦʚʠʤ ʘʩʧʝʢʪʦʤ ʩʫʙʣʽʤʘʮʽʾ. 

 

 

ʈʠʩʫʥʦʢ 3.7. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ 

ʮʠʢʣʫ 

 

ʆʜʥʘʢ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʮʝʩ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ, ʽ ʯʘʩ ʩʫʙʣʽʤʘʮʽʾ 
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ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʚ ʩʠʩʪʝʤʽ ʧʦʪʨʽʙʥʦ ʙʽʣʴʰʝ ʝʥʝʨʛʽʾ ʜʣʷ 

ʚʠʜʘʣʝʥʥʷ ʚʦʣʦʛʠ, ʱʦ ʟʘʣʠʰʠʣʘʩʷ ʟ ʤʘʪʝʨʽʘʣʫ. ʇʨʠ ʮʴʦʤʫ ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʞʫʪʴ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʪʝʨʤʦʣʘʙʽʣʴʥʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ɯʜʝʘʣʴʥʠʡ ʙʘʣʘʥʩ ʤʽʞ ʯʘʩʦʤ ʽ ʷʢʽʩʪʶ ʧʨʦʮʝʩʫ ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 

ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ -20 ʜʦ 0ÁC, ʧʨʠ ʷʢʦʤʫ ʧʨʦʮʝʩ ʩʫʙʣʽʤʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʧʨʠʡʥʷʪʥʠʡ 

ʯʘʩ, ʘ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʩʪʘʙʽʣʴʥʦʤʫ ʩʪʘʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʾ ʩʫʙʣʽʤʘʮʽʾ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʪʨʘʪʘʤʠ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʚʘʨʪʦ 

ʚʠʙʠʨʘʪʠ ʜʽʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ -20 ʜʦ 0ÁC ʽ ʪʨʠʤʘʪʠ ʪʠʩʢ ʥʘ ʨʽʚʥʽ ʙʣʠʟʴʢʦ 100 ʇʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʦʪʨʠʤʘʣʠ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ: 16 ʣʽʪʨʽʚ ʚʦʜʥʦʾ ʬʨʘʢʮʽʾ ʽ 

3,6 ʢʽʣʦʛʨʘʤʘ ʩʫʭʦʛʦ ʧʦʨʦʰʢʫ. 

3.3.3. ʈʝʟʫʣʴʪʘʪʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʨʽʜʠʥʥʦʾ ʬʨʘʢʮʽʾ 

ʢʨʽʦʩʫʙʣʽʤʘʪʫ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʨʝʟʫʣʴʪʘʪ ʩʫʙʣʽʤʘʮʽʡʥʦʛʦ 

ʩʫʰʽʥʥʷ ʟ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʪʦʧʽʥʘʤʙʫʨʫ. ʆʙ'ʻʤ ʦʪʨʠʤʘʥʦʾ ʨʽʜʢʦʾ ʬʨʘʢʮʽʾ ʩʪʘʥʦʚʠʚ 3,5  

ʣ. ʋ ʩʫʙʣʽʤʘʮʽʡʥʽʡ ʢʘʤʝʨʽ ʣʠʰʠʚʩʷ ʩʫʭʠʡ ʟʘʣʠʰʦʢ ʩʠʨʦʚʠʥʠ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʘʙʦ ʝʢʩʪʨʘʢʮʽʾ. ʄʘʩʘ ʮʽʻʾ ʩʫʭʦʾ ʬʨʘʢʮʽʾ ʩʪʘʥʦʚʠʣʘ 892,386 ʛ. ʈʽʜʢʘ 

ʬʨʘʢʮʽʷ, ʦʜʝʨʞʘʥʘ ʚʥʘʩʣʽʜʦʢ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ, ʙʫʣʘ ʙʝʟʙʘʨʚʥʦʶ, 

ʧʨʦʟʦʨʦʶ ʨʽʜʠʥʦʶ, ʧʦʟʙʘʚʣʝʥʦʶ ʟʘʧʘʭʫ. ʅʘʪʦʤʽʩʪʴ, ʩʫʭʘ ʬʨʘʢʮʽʷ ʷʚʣʷʣʘ ʩʦʙʦʶ 

ʨʦʟʩʠʧʯʘʩʪʠʡ ʙʽʣʠʡ ʧʦʨʦʰʦʢ ʙʝʟ ʛʨʫʜʦʢ, ʷʢʠʡ ʤʘʚ ʣʝʜʴ ʚʽʜʯʫʪʥʠʡ, ʧʨʠʻʤʥʠʡ ʘʨʦʤʘʪ 

ʪʦʧʽʥʘʤʙʫʨʘ.  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽʥʫʣʽʥʫ, ʷʢʠʡ ʟʘʣʠʰʠʚʩʷ ʫ 

ʨʽʜʠʥʥʽʡ ʬʨʘʢʮʽʾ. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʽʥʫʣʽʥʫ ʧʦʣʷʛʘʣʘ ʚ ʥʘʩʪʫʧʥʦʤʫ.  ʇʽʜ ʚʧʣʠʚʦʤ 

ʢʦʥʮʝʥʪʨʦʚʘʥʦʛʦ ʨʦʟʯʠʥʫ ʩʽʨʯʘʥʦʾ ʢʠʩʣʦʪʠ, ʽʥʫʣʽʥ ʧʽʜʜʘʻʪʴʩʷ ʨʝʘʢʮʽʾ ʛʽʜʨʦʣʽʟʫ, 

ʢʽʥʮʝʚʠʤ ʧʨʦʜʫʢʪʦʤ ʷʢʦʛʦ ʻ D-ʬʨʫʢʪʦʟʘ. ɺʥʘʩʣʽʜʦʢ ʧʨʦʮʝʩʫ ʜʝʛʽʜʨʘʪʘʮʽʾ 

(ʟʥʝʚʦʜʥʝʥʥʷ) ʫʪʚʦʨʶʻʪʴʩʷ  ʤʦʥʦʩʘʭʘʨʠʜʥʘ ʩʧʦʣʫʢʘ ʫ 5-ʦʢʩʠʤʝʪʠʣʬʫʨʬʫʨʦʣ. ɼʘʣʽ, 

ʟʘʟʥʘʯʝʥʘ ʨʝʯʦʚʠʥʘ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʩʽʨʯʘʥʦʾ ʢʠʩʣʦʪʠ ʢʦʥʜʝʥʩʫʻʪʴʩʷ ʟ ʪʠʤʦʣʦʤ, 

ʬʦʨʤʫʶʯʠ ʩʧʦʣʫʢʫ ʥʘʩʠʯʝʥʦʛʦ ʯʝʨʚʦʥʦʛʦ ʚʽʜʪʽʥʢʫ. ʉʘʤʝ ʮʝʡ ʙʘʨʚʥʠʢ ʤʘʻ ʟʜʘʪʥʽʩʪʴ 

ʜʦ ʘʙʩʦʨʙʮʽʾ ʩʚʽʪʣʘ ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 513 ʥʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ (ʨʠʩ. 3.8) [283].  

 



111 
 

       

                                                                           l, ̎  ̍

 

ʈʠʩʫʥʦʢ 3.8. ʉʧʝʢʪʨʠ ʧʦʛʣʠʥʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʨʝʘʢʮʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʦʟʯʠʥʫ ʟ 

ʪʠʤʦʣʦʤ ʫ ʩʠʣʴʥʦʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ: 1 - ʚʦʜʥʠʡ ʨʦʟʯʠʥʫ ʽʥʫʣʽʥʫ (ʢʦʥʪʨʦʣʴ); 2 - 

ʨʽʜʠʥʥʘ ʬʨʘʢʮʽʷ ʦʪʨʠʤʘʥʘ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʠʤ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷʤ 

 

ʈʝʟʫʣʴʪʘʪʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʚʦʣʦʛʠ ʪʘ ʽʥʫʣʽʥʫ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʟʨʘʟʢʘʭ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 3.6 [283]. 

 

ʊʘʙʣʠʮʷ 3.6.  

ɺʤʽʩʪ ʚʦʣʦʛʠ ʪʘ ʽʥʫʣʽʥʫ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ (n=5, P=0,95) 

ɿʨʘʟʦʢ ɺʤʽʩʪ ʚʦʣʦʛʠ, % ɺʤʽʩʪ ʽʥʫʣʽʥʫ, % 

ɺʤʽʩʪ ʽʥʫʣʽʥʫ ʚ 

ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʩʫʭʫ 

ʨʝʯʦʚʠʥʫ,% 

ʉʚʽʞʠʡ ʪʦʧʽʥʘʤʙʫʨ 

ʩʦʨʪʫ çʉʢʦʨʦʩʧʽʣʢʘè 
75,3±1,2 9,7±0,5 39,3 

ʉʫʭʘ ʬʨʘʢʮʽʷ (ʧʦʨʦʰʦʢ) 4,0±0,1 54,3 ± 1,6* 56,6* 

*ʩʫʤʘʨʥʠʡ ʚʤʽʩʪ ʽʥʫʣʽʥʫ ʪʘ ʬʨʫʢʪʦʟʠ ʻ ʢʣʶʯʦʚʠʤ ʧʦʢʘʟʥʠʢʦʤ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʦʩʪʫʧʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [297, 298] ʧʽʜ ʚʧʣʠʚʦʤ ʥʠʟʴʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ  ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʘʩʪʢʦʚʘ ʜʝʩʪʨʫʢʮʽʷ (ʨʫʡʥʫʚʘʥʥʷ) ʽʥʫʣʽʥʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ 

ʫʪʚʦʨʶʻʪʴʩʷ ʬʨʫʢʪʦʟʘ. 
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ɿʘʬʽʢʩʦʚʘʥʦ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʫʛʣʝʚʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʨʽʜʢʽʡ ʬʨʘʢʮʽʾ ʜʦʩʷʛʘʣʘ 

0,124Ñ0,004 ʛ/ʣ. ʅʘ ʧʽʜʩʪʘʚʽ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ, ʦʨʽʻʥʪʦʚʥʦ 0,9 % ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʢʽʣʴʢʦʩʪʽ 

ʽʥʫʣʽʥʫ, ʱʦ ʤʽʩʪʠʚʩʷ ʚ ʙʫʣʴʙʘʭ ʪʦʧʽʥʘʤʙʫʨʘ, ʚʪʨʘʯʘʻʪʴʩʷ ʨʘʟʦʤ ʽʟ ʩʫʙʣʽʤʦʚʘʥʦʶ 

ʧʘʨʦʶ. ʊʦʙʪʦ ʩʘʤʝ ʮʶ ʢʽʣʴʢʽʩʪʴ ʽʥʫʣʽʥʫ ʤʦʞʥʘ ʟʙʝʨʝʛʪʠ, ʷʢʱʦ ʧʨʦʚʦʜʠʪʴʩʷ 

ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʝ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ.  ʂʨʽʤ ʪʦʛʦ, ʮʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʣʫʛʫʻ ʜʦʢʘʟʦʤ ʪʦʛʦ, 

ʱʦ ʩʫʙʣʽʤʘʮʽʡʥʝ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʻ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʚʣʦʚʣʶʚʘʥʥʷ ʙʽʣʴʰʦʩʪʽ ʣʝʪʢʠʭ 

ʨʝʯʦʚʠʥ. ʎʽ ʩʧʦʣʫʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʽʙʨʘʥʽ ʰʣʷʭʦʤ ʢʦʥʜʝʥʩʘʮʽʾ ʧʘʨʠ ʥʘ ʧʦʚʝʨʭʥʷʭ 

ʜʝʩʫʙʣʽʤʘʪʦʨʽʚ, ʘ ʧʦʪʽʤ ʨʦʟʜʽʣʝʥʽ ʥʘ ʬʨʘʢʮʽʾ ʟ ʢʦʥʢʨʝʪʥʦʶ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʝʬʝʢʪʠʚʥʝ ʚʠʣʫʯʝʥʥʷ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʪʦʧʽʥʘʤʙʫʨʘ 

ʬʨʘʢʮʽʾ ʟ ʥʝʦʙʭʽʜʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʽʥʫʣʽʥʫ, ʧʨʠʜʘʪʥʦʾ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʷʢ 

ʭʘʨʯʦʚʦʾ ʯʠ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʘ ʜʦʙʘʚʢʠ ʫ ʭʘʨʯʦʚʽʡ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ɺ ʩʫʭʽʡ ʬʨʘʢʮʽʾ ʩʫʙʣʽʤʘʪʽʚ ʦʪʨʠʤʘʥʦ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʽʥʫʣʽʥʫ (ʧʦʥʘʜ 50%), ʱʦ ʻ 

ʢʦʥʢʫʨʝʥʪʥʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ. ɸ ʥʠʟʴʢʠʡ ʚʤʽʩʪ ʚʦʣʦʛʠ ʙʣʠʟʴʢʦ 

4,0%, ʟʘʙʝʟʧʝʯʫʻ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ. ʉʫʙʣʽʤʘʮʽʡʥʝ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ 

ʚʣʦʚʣʶʚʘʥʥʷ ʙʽʣʴʰʦʩʪʽ ʣʝʪʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʚʪʨʘʯʘʶʪʴʩʷ ʧʨʠ 

ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʘʭ (ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʛʘʨʷʯʽʡ ʝʢʩʪʨʘʢʮʽʾ). 

ʊʘʢʠʤ ʯʠʥʦʤ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʝ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʻ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʩʫʰʽʥʥʷ 

ʪʦʧʽʥʘʤʙʫʨʘ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʩʫʭʫ ʬʨʘʢʮʽʶ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʽʥʫʣʽʥʫ 

(56,6%) ʪʘ ʨʽʜʠʥʥʫ ʬʨʘʢʮʽʶ ʟ ʷʢʘ ʤʽʩʪʠʪʴ ʯʘʩʪʠʥʫ ʚʫʛʣʝʚʦʜʽʚ ʫ ʪʦʤʫ ʯʠʩʣʽ ʽʥʫʣʽʥʫ. 

ʄʝʪʦʜ ʟʘʙʝʟʧʝʯʫʻ ʤʽʥʽʤʘʣʴʥʽ ʚʪʨʘʪʠ ʽʥʫʣʽʥʫ ʽ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʣʝʪʢʠʭ 

ʘʨʦʤʘʪʠʯʥʠʭ ʩʧʦʣʫʢ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʚʦʜʷʪʴ, ʱʦ ʪʝʭʥʦʣʦʛʽʷ ʢʨʽʦʩʫʙʣʽʤʘʮʽʾ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʭʘʨʯʦʚʽʡ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ 

ʽʥʜʫʩʪʨʽʷʭ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʚʠʭʦʜʫ 

ʽʥʫʣʽʥʫ ʚ ʩʫʭʽʡ ʬʨʘʢʮʽʾ ʪʘ ʦʮʽʥʢʫ ʙʽʦʘʢʪʠʚʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

 

ɺʠʩʥʦʚʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 3 

 

1. ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʪʠʩʢʫ ʥʘ ʚʠʭʽʜ ʝʢʩʪʨʘʢʪʠʚʥʠʭ 
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ʨʝʯʦʚʠʥ ʚ ʧʨʦʮʝʩʽ ʭʣʘʜʦʥʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ. ɺʠʟʥʘʯʝʥʦ ʝʥʝʨʛʽʶ ʘʢʪʠʚʘʮʽʾ ʜʣʷ ʧʨʦʮʝʩʫ 

ʝʢʩʪʨʘʢʮʽʾ ʯʦʨʥʦʛʦ ʢʤʠʥʫ - 15,1 ʢɼʞ/ʤʦʣʴ ʪʘ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʫ - 7,5 ʢɼʞ/ʤʦʣʴ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰʫ ʝʢʩʪʨʘʢʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʣʘʚʨʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʘʮʽʦʥʘʣʴʥʽ 

ʧʘʨʘʤʝʪʨʠ ʝʢʩʪʨʘʢʮʽʾ ʜʣʷ ʜʦʩʣʽʜʞʝʥʦʾ ʩʠʨʦʚʠʥʠ ʣʝʞʘʪʴ ʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʜʽʘʧʘʟʦʥʽ 

30-35ÁC ʽ ʧʨʠ ʪʠʩʢʫ 1,2-1,3 ʄʇʘ. 

2.  ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʥʝʨʛʽʷ ʘʢʪʠʚʘʮʽʾ ʻ ʩʪʘʣʦʶ ʚʝʣʠʯʠʥʦʶ ʥʘ ʧʨʦʪʷʟʽ ʚʩʴʦʛʦ 

ʝʢʩʪʨʘʢʮʽʡʥʦʛʦ ʮʠʢʣʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʘʣʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʜʠʬʫʟʽʾ ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʜʥʝʩʪʠ ʧʨʦʮʝʩ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ ʜʦ 

ʢʣʘʩʠʯʥʦʛʦ ʽʟʦʙʘʨʥʦ-ʽʟʦʪʝʨʤʽʯʥʦʛʦ ʤʘʩʦʦʙʤʽʥʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʶ 

ʬʽʟʠʯʥʫ ʤʦʜʝʣʴ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ. 

3. ʇʨʦʚʝʜʝʥʦ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ  ʭʣʘʜʦʥʦʚʠʭ ʝʢʩʪʨʘʢʪʽʚ ʣʘʚʨʘ. 

ɯʜʝʥʪʠʬʽʢʦʚʘʥʦ 65 ʢʦʤʧʦʥʝʥʪʽʚ, ʜʝ ʜʦʤʽʥʫʶʯʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʽʟ ʚʤʽʩʪʦʤ ʧʦʥʘʜ 

2,0 % ʻ 1,8-ʮʠʥʝʦʣ, ʢʘʤʬʝʥ, ʩʘʙʽʥʝʥ, ʜʝʛʽʜʨʦʟʘʩʫʨʝʷ ʣʘʢʪʦʥ, ʧʘʣʴʤʽʪʠʥʦʚʘ ʢʠʩʣʦʪʘ, 

ʣʽʥʦʣʝʚʘ ʢʠʩʣʦʪʘ, ʣʽʥʦʣʝʥʦʚʘ ʢʠʩʣʦʪʘ. 

4. ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʭʣʘʜʦʥʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ 

ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ ʟ CO2-ʝʢʩʪʨʘʢʪʦʤ. ɺʠʷʚʣʝʥʦ ʚ ʭʣʘʜʦʥʦʚʦʤʫ ʝʢʩʪʨʘʢʪʽ ʧʝʨʝʚʘʛʫ 

ʩʧʦʣʫʢ 1,8-ʮʠʥʝʦʣʫ ʽ ʢʘʤʬʝʥʫ ʫ ʧʦʨʽʚʥʷʥʽ CO2-ʝʢʩʪʨʘʢʪʦʤ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʧʝʨʝʚʘʛʫ 

ʭʣʘʜʦʥʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʟ ʘʥʪʠʩʝʧʪʠʯʥʠʤʠ ʡ 

ʧʨʦʪʠʟʘʧʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʟʘʚʜʷʢʠ ʚʠʩʦʢʦʤʫ ʚʤʽʩʪʫ 1,8-ʮʠʥʝʦʣʫ. 

5. ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʯʠʩʣʘ ʘʨʦʤʘʪʫ ʭʣʘʜʦʥʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ 

ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ ʟ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʠʤ ʝʢʩʪʨʘʢʪʦʤ ʪʘ ʥʘʥʦʝʢʩʪʨʘʢʪʦʤ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʘʨʦʤʘʪʠʯʥʠʭ ʩʧʦʣʫʢ ʫ ʭʣʘʜʦʥʦʚʦʤʫ ʝʢʩʪʨʘʢʪʽ ʧʝʨʝʚʠʱʫʻ 

ʘʨʦʤʘʪʦʫʪʚʦʨʶʶʯʠʡ ʧʦʢʘʟʥʠʢ ʜʣʷ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʪʘ ʥʘʥʦʝʢʩʪʨʘʢʪʫ ʫ 4,8 

ʨʘʟʠ. 

6. ɺʧʝʨʰʝ ʧʨʦʚʝʜʝʥʦ ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʮʝʩʫ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ 

ʬʨʘʢʮʽʽʥʫʚʘʥʥʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʬʽʟʠʯʥʠʡ ʤʝʭʘʥʽʟʤ ʧʝʨʝʙʽʛʫ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʠʡ 

ʧʦʣʷʛʘʻ ʫ ʧʽʜʪʨʠʤʘʥʥʽ ʙʘʣʘʥʩʫ ʤʽʞ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʪʠʩʢʦʤ ʽ 

ʪʝʤʧʝʨʘʪʫʨʦʶ) ʪʘ ʩʧʝʮʠʬʽʯʥʦʶ ʝʥʝʨʛʽʻʶ ʟʚôʷʟʢʫ ʤʦʣʝʢʫʣ. ɿʘʧʨʦʧʘʥʦʚʘʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʜʠʬʽʢʦʚʘʥʝ ʨʽʚʥʷʥʥʷ ʜʠʬʫʟʽʾ, ʷʢʝ ʜʦʟʚʦʣʷʻ ʪʝʦʨʝʪʠʯʥʦ 
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ʧʨʦʛʥʦʟʫʚʘʪʠ ʫʤʦʚʠ çʚʽʜʩʽʢʘʥʥʷè ʘʙʦ ʚʠʜʽʣʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʬʨʘʢʮʽʡ, ʷʢʝ ʻ ʦʩʥʦʚʦʶ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʪʨʘʻʢʪʦʨʽʾ çʪʠʩʢ-ʪʝʤʧʝʨʘʪʫʨʘè, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʙʽʨʢʦʚʝ 

ʚʠʜʽʣʝʥʥʷ ʮʽʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (ʝʬʽʨʥʠʭ ʦʣʽʡ ʽ ʩʫʙʣʽʤʘʪʽʚ) ʽʟ ʤʽʥʽʤʘʣʴʥʠʤʠ 

ʝʥʝʨʛʦʚʠʪʨʘʪʘʤʠ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʽʩʥʫʚʘʥʥʷ ʪʘʢʦʛʦ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʨʝʞʠʤʫ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. 

7. ʇʨʦʚʝʜʝʥʦ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʨʽʜʠʥʥʦʾ ʬʨʘʢʮʽʾ ʪʦʧʽʥʘʤʙʫʨʫ 

ʦʪʨʠʤʘʥʦʾ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʠʤ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷʤ. ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʜʠʥʥʘ 

ʬʨʘʢʮʽʷ ʦʪʨʠʤʘʥʘ ʟ ʢʦʥʜʝʥʩʦʚʘʥʦʾ ʧʘʨʠ ʤʽʩʪʠʪʴ ʚʫʛʣʝʚʦʜʥʠʡ ʢʦʤʧʣʝʢʩ ʟ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ 0,124Ñ0,004 ʛ/ʣ. ʎʝ ʦʨʽʻʥʪʦʚʥʦ 0,9 % ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʫʣʽʥʫ, 

ʱʦ ʤʽʩʪʠʚʩʷ ʚ ʙʫʣʴʙʘʭ ʪʦʧʽʥʘʤʙʫʨʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʝʬʝʢʪʠʚʥʝ ʚʠʣʫʯʝʥʥʷ ʬʨʘʢʮʽʡ ʟ 

ʥʝʦʙʭʽʜʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʽʥʫʣʽʥʫ, ʧʨʠʜʘʪʥʦʾ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ 

ʭʘʨʯʦʚʫ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʫ ʽʥʜʫʩʪʨʽʾ. 
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ʈʆɿɼɯʃ 4 

 

ʊɽʆʈɽʊʀʏʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ʇʈʆʎɽʉɯɺ ɽʂʉʊʈɸʂʎɯɰ  

ɿʈɯɼɾɽʅʅʀʄʀ ʍʃɸɼʆʅɸʄʀ 

 

4.1. ʂʽʥʝʪʠʯʥʘ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ 

 

ʗʢ ʟʘʟʥʘʯʘʣʦʩʴ ʫ ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʜʽʣʘʭ ʪʝʭʥʦʣʦʛʽʷ ʝʢʩʪʨʘʢʮʽʾ ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ 

ʤʘʻ ʜʝʢʽʣʴʢʘ ʩʧʝʮʠʬʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʷʢʽ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴ ʾʾ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʝʢʩʪʨʘʢʮʽʾ. ʆʧʪʠʤʽʟʘʮʽʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʡʦʛʦ ʧʨʦʤʠʩʣʦʚʝ ʤʘʩʰʪʘʙʫʚʘʥʥʷ  

ʥʝʤʦʞʣʠʚʦ ʙʝʟ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʎʝ 

ʧʝʨʝʜʙʘʯʘʻ ʩʢʣʘʜʥʫ ʟʘʜʘʯʫ ʦʧʪʠʤʽʟʘʮʽʾ, ʜʝ ʮʽʣʴʦʚʠʤʠ ʬʫʥʢʮʽʷʤʠ ʻ ʥʝ ʣʠʰʝ ʟʘʛʘʣʴʥʠʡ 

ʚʠʭʽʜ, ʘ ʡ ʯʠʩʪʦʪʘ ʪʘ ʬʨʘʢʮʽʡʥʠʡ ʩʢʣʘʜ ʝʢʩʪʨʘʢʪʫ.  

ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʚʘʞʣʠʚʠʭ ʥʘʧʨʷʤʢʽʚ ʻ ʘʥʘʣʽʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ ʝʢʩʪʨʘʛʫʚʘʥʥʷ, ʱʦ ʻ ʥʝʟʘʤʽʥʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʝʢʩʪʨʘʢʮʽʾ. ʇʨʦʮʝʩ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʻ ʩʢʣʘʜʥʠʤ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤ ʷʚʠʱʝʤ, ʱʦ ʦʭʦʧʣʶʻ ʥʠʟʢʫ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʝʪʘʧʽʚ, ʪʘʢʠʭ ʷʢ 

ʟʤʦʯʫʚʘʥʥʷ, ʥʘʙʫʭʘʥʥʷ, ʨʦʟʯʠʥʝʥʥʷ, ʭʽʤʽʯʥʘ ʚʟʘʻʤʦʜʽʷ, ʘʜʩʦʨʙʮʽʷ, ʘʙʩʦʨʙʮʽʷ ʪʘ 

ʜʠʬʫʟʽʷ. 

ʂʽʥʝʪʠʢʘ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʻ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʤ ʧʨʦʮʝʩʦʤ, ʥʘ ʷʢʠʡ ʚʧʣʠʚʘʶʪʴ 

ʯʠʩʣʝʥʥʽ ʬʘʢʪʦʨʠ: ʦʙʨʘʥʠʡ ʩʧʦʩʽʙ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʪʘ ʘʧʘʨʘʪʫʨʥʝ ʦʬʦʨʤʣʝʥʥʷ, 

ʪʝʨʤʦʜʠʥʘʤʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ, ʪʨʠʚʘʣʽʩʪʴ ʝʢʩʪʨʘʛʫʚʘʥʥʷ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʝʢʩʪʨʘʛʝʥʪ -  ʩʠʨʦʚʠʥʘ, ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʝʢʩʪʨʘʛʝʥʪʫ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʩʠʨʦʚʠʥʠ.  

ɯʩʥʫʶʯʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʤʦʜʝʣʽ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʟʘʢʦʥʘʭ ʪʝʨʤʦʜʠʥʘʤʽʢʠ 

ʤʘʩʦʧʝʨʝʥʝʩʝʥʥʷ ʪʘ  ʭʽʤʽʯʥʦʾ ʢʽʥʝʪʠʢʠ ʟʘʥʘʜʪʦ ʩʢʣʘʜʥʽ ʜʣʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ  

ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ. ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʷʤʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ 

ʝʢʩʪʨʘʢʮʽʾ ʚ ʩʠʩʪʝʤʽ ʪʚʝʨʜʘ ʬʘʟʘ ï ʨʦʟʯʠʥʥʠʢ ʰʣʷʭʦʤ ʨʦʟʚ'ʷʟʘʥʥʷ ʨʽʚʥʷʥʴ 

ʥʝʩʪʘʮʽʦʥʘʨʥʦʾ ʜʠʬʫʟʽʾ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʛʨʘʥʠʯʥʠʤʠ ʪʘ ʧʦʯʘʪʢʦʚʠʤʠ ʫʤʦʚʘʤʠ ʪʘ 
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ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʠʭ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʟ ʨʦʟʯʠʥʥʠʢʦʤ [299, 300]. 

ʆʜʥʘʢ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʝʨʝʚʽʨʢʘ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʨʦ ʧʦʣʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ʪʚʝʨʜʽʡ 

ʬʘʟʽ ʪʘ ʨʦʟʯʠʥʥʠʢʫ ʧʨʘʢʪʠʯʥʘ ʥʝʤʦʞʣʠʚʘ. ʊʦʤʫ, ʷʢ ʧʨʘʚʠʣʦ, ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ 

ʥʝʩʪʘʮʽʦʥʘʨʥʠʭ ʧʦʣʽʚ ʦʩʝʨʝʜʥʶʶʪʴʩʷ ʟʘ ʦʙ'ʻʤʦʤ ʪʚʝʨʜʦʾ ʬʘʟʠ ʪʘ ʨʦʟʯʠʥʥʠʢʘ ʽ ʧʽʩʣʷ 

ʮʴʦʛʦ ʮʽ ʜʘʥʽ ʧʦʨʽʚʥʶʶʪʴʩʷ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʢʽʥʝʪʠʢʦʶ ʝʢʩʪʨʘʢʮʽʾ [301, 302]. 

ʊʦʤʫ ʽʩʥʫʻ ʢʦʤʧʨʦʤʽʩ ʤʽʞ ʩʢʣʘʜʥʽʩʪʶ ʤʦʜʝʣʽ ʪʘ ʾʾ ʧʨʘʢʪʠʯʥʦʶ ʟʘʩʪʦʩʦʚʥʽʩʪʶ. 

ʂʨʽʤ ʤʦʜʝʣʝʡ, ʷʢʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʥʷʭ ʪʝʧʣʦ - ʤʘʩʦʦʙʤʽʥʫ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʙʽʣʴʰ ʧʨʦʩʪʽʰʽ ʝʤʧʽʨʠʯʥʽ ʤʦʜʝʣʽ, ʷʢʽ ʩʢʣʘʜʝʥʽ ʽʟ ʟʘʣʫʯʝʥʥʷʤ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʢʽʥʝʪʠʢʠ ʝʢʩʪʨʘʢʮʽʾ.  ɹʽʣʴʰ ʪʦʯʥʽ ʬʝʥʦʤʝʥʦʣʦʛʽʯʥʽ ʤʦʜʝʣʽ 

ʚʠʤʘʛʘʶʪʴ ʙʽʣʴʰʝ ʜʘʥʠʭ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʪʦʜʽ ʷʢ ʧʨʦʩʪʽʰʽ ʝʤʧʽʨʠʯʥʽ 

ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʚ ʧʝʚʥʠʭ ʜʽʘʧʘʟʦʥʘʭ 

[303, 304, 305]. 

ɹʽʣʴʰ ʧʨʦʩʪʽ ʝʤʧʽʨʠʯʥʽ ʤʦʜʝʣʽ ʜʣʷ ʦʧʠʩʫ ʢʽʥʝʪʠʢʠ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʨʝʛʨʝʩʽʡʥʦʤʫ ʘʥʘʣʽʟʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʟʥʘʯʠʪʠ ʧʝʚʥʽ ʢʽʥʝʪʠʯʥʽ ʢʦʝʬʽʮʽʻʥʪʠ. ɼʘʥʽ ʧʨʦ ʜʝʷʢʽ ʧʦʰʠʨʝʥʽ ʤʦʜʝʣʽ [306] 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.1. 

 

ʊʘʙʣʠʮʷ 4.1 

ɽʤʧʽʨʠʯʥʽ ʢʽʥʝʪʠʯʥʽ ʤʦʜʝʣʽ  

ʂʽʥʝʪʠʯʥʘ ʤʦʜʝʣʴ 

ʂʽʥʝʪʠʯʥʝ ʨʽʚʥʷʥʥʷ 

(ʚʠʭʽʜ ʝʢʩʪʨʘʢʪʘ ʷʢ 

ʬʫʥʢʮʽʷ ʯʘʩʫ q(t)) 

ʃʽʥʝʘʨʠʟʦʚʘʥʝ 

ʨʝʛʨʝʩʽʡʥʝ ʨʽʚʥʷʥʥʷ 

ʇʘʨʘʙʦʣʽʯʥʘ ή ὃ ὃὸϳ  ή ὃ ὃὸϳ  

ʉʪʝʧʝʥʝʚʘ ή ὄὸ ὒὲή ὒὲὄ ὲὰὲὸ 

ɻʽʧʝʨʙʦʣʽʯʥʘ (Pelegôs) 
ή

ὅὸ

ρ ὅὸ
 

ρ

ή

ρ

ὅ
ẗ
ρ

ὸ

ὅ

ὅ
 

ʄʦʜʝʣʴ ɭʣʦʚʠʯʘ (Elovichôs) ή Ὁ Ὁ ὰὲὸ ή Ὁ Ὁ ὰὲὸ 

 

ʇʘʨʘʙʦʣʽʯʥʘ ʤʦʜʝʣʴ ʦʧʠʩʫʻ ʜʚʦʩʪʫʧʝʥʝʚʠʡ ʧʨʦʮʝʩ ʝʢʩʪʨʘʢʮʽʾ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʫ 

ʧʨʦʤʠʚʘʥʥʽ ʩʣʘʙʦʟʚ'ʷʟʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʤʠʪʪʻʚʦ ʚʠʣʫʛʦʚʫʻʪʴʩʷ, ʟ ʧʦʜʘʣʴʰʠʤ 

ʜʠʬʫʟʽʡʥʠʤ ʚʠʚʽʣʴʥʝʥʥʷʤ. ʋ ʮʴʦʤʫ ʩʝʥʩʽ ʧʘʨʘʤʝʪʨ ʤʦʜʝʣʽ ʧʘʨʘʙʦʣʽʯʥʦʾ ʜʠʬʫʟʽʾ A0 ʻ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʨʦʤʠʚʘʥʥʷ, ʘ A1 ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʥʩʪʘʥʪʫ ʰʚʠʜʢʦʩʪʽ ʜʠʬʫʟʽʾ (ʭʚ
ī0,5). 
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ʉʪʝʧʝʥʝʚʘ ʤʦʜʝʣʴ ʦʧʠʩʫʻ ʤʝʭʘʥʽʟʤ ʝʢʩʪʨʘʢʮʽʾ ʜʠʬʫʟʽʻʶ ʨʦʟʯʠʥʝʥʦʾ ʨʝʯʦʚʠʥʠ 

ʯʝʨʝʟ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʥʝ ʥʘʙʫʭʘʻ. ɺ ʮʴʦʤʫ ʨʽʚʥʷʥʥʽ, n ʪʘ B ï ʧʦʢʘʟʥʠʢ ʜʠʬʫʟʽʾ ʪʘ 

ʢʦʥʩʪʘʥʪʘ ʤʦʜʝʣʽ ʚʽʜʧʦʚʽʜʥʦ. ʂʦʣʠ ʝʢʩʪʨʘʢʮʽʷ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʨʦʩʣʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʧʦʢʘʟʥʠʢ  n < 1.  

ɺ ʨʽʚʥʷʥʥʽ ʛʽʧʝʨʙʦʣʽʯʥʦʾ ʤʦʜʝʣʽ C1 ï ʰʚʠʜʢʽʩʪʴ ʝʢʩʪʨʘʢʮʽʾ ʥʘ ʧʦʯʘʪʢʫ (ʭʚ
ī1), ʘ 

C2 ï ʢʦʥʩʪʘʥʪʘ, ʧʦʚôʷʟʘʥʘ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʚʠʭʦʜʦʤ ʚ ʧʨʦʮʝʩʽ ʝʢʩʪʨʘʢʮʽʾ (ʭʚ
ī1). 

ɺ ʣʦʛʘʨʠʬʤʽʯʥʽʡ ʤʦʜʝʣʽ ɭʣʦʚʠʯʘ E0 ʪʘ E1 ʜʝʷʢʽ ʧʘʨʘʤʝʪʨʠ ʢʽʥʝʪʠʯʥʦʛʦ ʨʽʚʥʷʥʥʷ. 

ʇʝʨʝʚʘʛʘ ʪʘʢʠʭ ʧʨʦʩʪʠʭ ʝʤʧʽʨʠʯʥʠʭ ʤʦʜʝʣʝʡ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʻ ʣʽʥʽʡʥʠʤʠ ʘʙʦ 

ʪʘʢʠʤʠ ʱʦ ʣʽʥʝʘʨʠʟʫʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʧʘʨʘʤʝʪʨʽʚ ʮʠʭ ʤʦʜʝʣʝʡ ʽ ʜʦʟʚʦʣʷʶʪʴ ʟʘ ʜʘʥʠʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʢʽʥʝʪʠʢʠ ʝʢʩʪʨʘʢʮʽʾ q(t) ʚʠʟʥʘʯʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʘʨʘʤʝʪʨʠ. ʆʜʥʘʢ 

ʦʩʥʦʚʥʠʡ  ʥʝʜʦʣʽʢ ʮʠʭ ʤʦʜʝʣʝʡ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʦʪʨʠʤʘʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʽʥʝʪʠʯʥʠʭ 

ʨʽʚʥʷʥʴ ʥʝ ʤʽʩʪʷʪʴ ʧʝʚʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʩʝʥʩʫ, ʘ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʪʽʣʴʢʠ ʧʘʨʘʤʝʪʨʠ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ñʯʦʨʥʦʾ ʩʢʨʠʥʽò, ʷʢʘ ʤʦʜʝʣʶʻ ʩʠʩʪʝʤʫ ʪʚʝʨʜʘ ʬʘʟʘ ï ʨʦʟʯʠʥʥʠʢ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘʢʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʷʪʠ ʚʧʣʠʚ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʽʥʝʪʠʢʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ. 

ɹʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʤʝʪʦʜ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʥʠʭ  

ʟʘʢʦʥʘʭ ʪʝʧʣʦ-ʤʘʩʦʧʝʨʝʥʝʩʝʥʥʷ, ʭʽʤʽʯʥʦʾ ʢʽʥʝʪʠʢʠ, ʙʘʣʘʥʩʦʚʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ ʜʣʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʪʦʢʽʚ, ʟʘʩʪʦʩʦʚʘʥʠʭ ʜʣʷ ʩʝʨʝʜʥʴʦʙ'ʻʤʥʠʭ ʟʥʘʯʝʥʴ ʚʽʜʧʦʚʽʜʥʠʭ 

ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ. ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʦʪʨʠʤʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʨʽʰʝʥʴ ʚ 

ʮʴʦʤʫ ʨʘʟʽ ʥʘʡʯʘʩʪʽʰʝ ʨʦʙʣʷʪʴ ʥʘʩʪʫʧʥʽ ʧʨʠʧʫʱʝʥʥʷ: 

1. ʎʽʣʴʦʚʘ ʨʝʯʦʚʠʥʘ ʤʽʩʪʠʪʴʩʷ ʚʠʢʣʶʯʥʦ ʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʦʙ'ʻʤʽ ʪʚʝʨʜʦʾ 

ʯʘʩʪʠʥʢʠ ʩʠʨʦʚʠʥʠ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʚʚʘʞʘʻʪʴʩʷ ʧʦʩʪʽʡʥʦʶ ʟʘ 

ʢʦʦʨʜʠʥʘʪʦʶ ʽ ʟʘʣʝʞʠʪʴ ʣʠʰʝ ʚʽʜ ʯʘʩʫ. 

2. ʂʦʥʮʝʥʪʨʘʮʽʷ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʚ ʝʢʩʪʨʘʛʝʥʪʽ ʚʚʘʞʘʻʪʴʩʷ ʜʦʩʠʪʴ ʤʘʣʦʶ 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʾʾ ʚ ʤʝʞʘʭ ʪʚʝʨʜʦʾ ʬʘʟʠ ʽ ʟʘʣʝʞʠʪʴ ʪʽʣʴʢʠ ʚʽʜ ʯʘʩʫ. 

3. ʏʘʩʪʠʥʢʘ ʪʚʝʨʜʦʾ ʬʘʟʠ ʤʘʻ ʬʦʨʤʫ ʢʫʣʽ. 

4. ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʚ ʨʦʟʯʠʥʥʠʢʫ. 

5. ʂʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ ʚ ʪʚʝʨʜʽʡ ʽ ʨʽʜʠʥʥʽʡ  ʬʘʟʽ ʻ ʧʦʩʪʽʡʥʠʤ.  

6. ʆʩʥʦʚʥʠʡ ʦʧʽʨ ʧʨʦʮʝʩʫ ʤʘʩʦʧʝʨʝʜʘʯʽ ʟʦʩʝʨʝʜʞʝʥʠʡ ʚʩʝʨʝʜʠʥʽ ʪʚʝʨʜʦʾ ʬʘʟʠ. 
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7. ʅʘʡʯʘʩʪʽʰʝ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ ʤʦʞʣʠʚʽ ʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ. 

ʉʘʤʝ ʪʘʢʽ ʧʨʠʧʫʱʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʢʣʘʩʠʯʥʽʡ ʢʽʥʝʪʠʯʥʽʡ ʤʦʜʝʣʽ ʧʨʦʬʝʩʦʨʘ 

ɸʢʩʝʣʴʨʫʜʘ ɻ.ɸ., ʷʢʘ ʙʘʛʘʪʦʨʘʟʦʚʦ ʙʫʣʘ ʧʝʨʝʚʽʨʝʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʫ ʥʠʟʮʽ ʨʦʙʽʪ ʧʨʠʩʚʷʯʝʥʠʭ ʧʨʦʮʝʩʘʤ ʝʢʩʪʨʘʛʫʚʘʥʥʷ [307, 308]. 

ɺʽʜʧʦʚʽʜʥʝ ʨʽʚʥʷʥʥʷ ʢʽʥʝʪʠʢʠ ʝʢʩʪʨʘʢʮʽʾ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ 

 

                           † ȟ                                     (4.1) 

 

ʜʝ Ⱳ ï ʧʦʪʦʯʥʠʡ ʯʘʩ ʝʢʩʪʨʘʛʫʚʘʥʥʷ;  

ʊ ï ʯʘʩ ʧʦʚʥʦʛʦ ʝʢʩʪʨʘʛʫʚʘʥʥʷ; 

‰ Ƞ r0 ï ʨʘʜʽʫʩ ʚʥʫʪʨʽʰʥʴʦʾ ʜʽʣʷʥʢʠ ʯʘʩʪʠʥʢʠ, ʚ ʷʢʽʡ ʤʽʩʪʠʪʴʩʷ ʮʽʣʴʦʚʠʡ 

ʢʦʤʧʦʥʝʥʪ; 

R ï ʨʘʜʽʫʩ ʩʬʝʨʠʯʥʦʾ ʯʘʩʪʠʥʢʠ; 

"É
ẗ
ï ʢʨʠʪʝʨʽʡ ɹʽʦ; 

Ů
ẗ
ï ʢʨʠʪʝʨʽʡ ʭʽʤʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ; 

DM ï ʢʦʝʬʽʮʽʻʥʪ ʩʪʠʩʣʦʾ ʜʠʬʫʟʽʾ; 

Kr, K ï ʢʦʝʬʽʮʽʻʥʪʠ ʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ ʽ ʤʘʩʦʚʽʜʜʘʯʽ ʚʽʜʧʦʚʽʜʥʦ. 

 

ʇʨʠ ʦʜʝʨʞʘʥʥʽ ʨʽʚʥʷʥʥʷ (4.1) ʧʨʠʡʥʷʪʦ, ʱʦ ʬʨʦʥʪ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʽʣʴʦʚʦʾ 

ʢʦʤʧʦʥʝʥʪʠ ʨʫʭʘʻʪʴʩʷ ʟʘ ʨʘʜʽʫʩʦʤ ʩʬʝʨʠʯʥʦʾ ʯʘʩʪʠʥʢʠ ʩʠʨʦʚʠʥʠ ʧʽʜ ʜʽʻʶ ʨʽʟʥʠʮʽ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ȹʉ = ʉs - ʉ1 (ʉs ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʘʩʠʯʝʥʥʷ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʫ 

ʨʦʟʯʠʥʥʠʢʫ; ʉ1 ï ʧʦʪʦʯʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ). ɿʥʘʯʝʥʥʷ ʙʝʟʨʦʟʤʽʨʥʦʛʦ ʨʘʜʽʫʩʘ f0 

ʚʠʟʥʘʯʘʶʪʴ ʟ ʨʽʚʥʷʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫ ʚʠʜʫ: 

 

ὓ ρ ‰ ὡὅȟ 
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ὓ

ὡ
‍ȟ 

ʜʝ M0 ï ʚʤʽʩʪ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʧʦʨʠʩʪʦʤʫ ʤʘʪʝʨʽʘʣʽ; 

W ï ʦʙôʻʤ ʝʢʩʪʨʘʛʝʥʪʘ. 

 

ɿʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ ʢʽʥʝʪʠʢʠ ʝʢʩʪʨʘʢʮʽʾ ʦʧʠʩʘʥʘ ʤʦʜʝʣʴ ʜʦʟʚʦʣʷʻ 

ʚʠʟʥʘʯʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʝʬʝʢʪʠʚʥʦʾ ʜʠʬʫʟʽʾ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʚ ʩʠʨʦʚʠʥʽ, 

ʢʽʥʝʪʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ (ʟʘ ʾʾ ʥʘʷʚʥʦʩʪʽ). 

ʇʦʜʽʙʥʠʡ ʧʽʜʭʽʜ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʢʽʥʝʪʠʢʠ ʥʘʚʝʜʝʥʠʡ ʚ ʨʦʙʦʪʽ [309]. ʄʦʜʝʣʴ 

ʢʽʥʝʪʠʢʠ ʝʢʩʪʨʘʢʮʽʾ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʥʘʙʣʠʞʝʥʦʤʫ ʨʦʟʚ'ʷʟʘʥʥʽ ʨʽʚʥʷʥʥʷ ʜʠʬʫʟʽʾ ʫ 

ʧʣʦʩʢʦʤʫ ʰʘʨʽ ʩʠʨʦʚʠʥʠ ʪʘ ʙʘʣʘʥʩʦʚʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ ʜʣʷ ʟʤʽʥʶʚʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʮʽʣʴʦʚʦʾ ʢʦʤʧʦʥʝʥʪʠ ʫ ʩʠʨʦʚʠʥʽ ʪʘ ʝʢʩʪʨʘʛʝʥʪʽ. 

 

                                  ὧ † ρ Ὡ ὧȢ                                         (4.2) 

 

ʜʝ ʩʨ(Ⱳ) ï ʧʦʪʦʯʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʫ ʨʦʟʯʠʥʥʠʢʫ; 

ʂʝ - ʝʢʩʪʨʘʢʮʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʫ ʪʚʝʨʜʽʡ ʬʘʟʽ; 

ʂ ï ʢʽʥʝʪʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʝʢʩʪʨʘʢʮʽʾ; 

Vm, Vp ï ʦʙ'ʻʤʠ ʪʚʝʨʜʦʾ ʬʘʟʠ ʪʘ ʨʦʟʯʠʥʥʠʢʘ ʚʽʜʧʦʚʽʜʥʦ; 

ȹʩʨ ï ʨʽʟʥʠʮʷ ʧʦʯʘʪʢʦʚʦʾ ʪʘ ʨʽʚʥʦʚʘʞʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ 

ʫ ʨʦʟʯʠʥʥʠʢʫ; 

ʩʨ0 ï ʨʽʚʥʦʚʘʞʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʫ ʨʦʟʯʠʥʥʠʢʫ; 

ɓ ï ʢʦʝʬʽʮʽʻʥʪ ʤʘʩʦʚʽʜʜʘʯʽ; 

FV ï ʧʣʦʱʘ ʤʽʞʬʘʟʥʦʾ ʧʦʚʝʨʭʥʽ ʤʘʩʦʦʙʤʽʥʫ; 

t - ʙʽʞʫʯʠʡ ʯʘʩ. 

 

ʇʝʨʝʚʘʛʦʶ ʦʧʠʩʘʥʠʭ ʦʩʪʘʥʥʽʭ ʜʚʦʭ ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟʘ 

ʜʘʥʠʤʠ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʢʽʥʝʪʠʢʠ ʝʢʩʪʨʘʛʫʚʘʥʥʷ 

ʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʚʩʽ ʪʝʧʣʦ-ʤʘʩʦʦʙʤʽʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʧʦʜʘʣʽ 
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ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʝʢʩʪʨʘʢʮʽʾ ʟʘ ʨʝʞʠʤʘʤʠ ʡʦʛʦ ʧʨʦʚʝʜʝʥʥʷ. 

ɺ ʪʦʡ ʞʝ ʯʘʩ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʟʘʟʥʘʯʝʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʦʧʠʩʫ ʢʽʥʝʪʠʢʠ 

ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʚ ʟʨʽʜʞʝʥʦʤʫ ʛʘʟʽ ʚʠʷʚʠʣʘʩʷ ʦʜʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʥʝ 

ʚʨʘʭʦʚʘʥʘ ʚ ʮʠʭ ʨʽʚʥʷʥʥʷʭ. ʗʢ ʟʘʟʥʘʯʘʣʦʩʴ ʚʠʱʝ, ʝʢʩʪʨʘʢʮʽʷ ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʝʞʠʤʽ ʥʘʩʪʦʶʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʦʛʦ ʦʙ'ʻʤʫ ʬʨʝʦʥʫ ʥʝ 

ʜʦʮʽʣʴʥʦ ʟ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʪʦʤʫ ʧʨʠ ʥʝʚʝʣʠʢʠʭ ʚʽʜʥʦʰʝʥʥʷʭ 

ʝʢʩʪʨʘʛʝʥʪ - ʪʚʝʨʜʘ ʬʘʟʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʥʘ ʤʽʞʬʘʟʥʽʡ ʧʦʚʝʨʭʥʽ ʪʘ ʚ 

ʦʙôʻʤʽ ʝʢʩʪʨʘʛʝʥʪʫ ʥʝ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʩʪʽʡʥʦʶ ʚ ʯʘʩʽ ʘ ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʉʘʤʘ 

ʮʶ ʦʩʦʙʣʠʚʽʩʪʴ ʥʝ ʚʨʘʭʦʚʘʥʦ ʫ ʨʽʚʥʷʥʥʷʭ (4.1) ʪʘ (4.2).  

ʗʢ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ, ʝʥʝʨʛʽʷ ʘʢʪʠʚʘʮʽʾ ʻ ʩʪʘʣʦʶ 

ʚʝʣʠʯʠʥʦʶ ʥʘ ʧʨʦʪʷʟʽ ʚʩʴʦʛʦ ʝʢʩʪʨʘʢʮʽʡʥʦʛʦ ʮʠʢʣʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʘʣʽʩʪʴ 

ʢʦʝʬʽʮʽʻʥʪʘ ʜʠʬʫʟʽʾ ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʜʥʝʩʪʠ ʧʨʦʮʝʩ 

ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ ʜʦ ʢʣʘʩʠʯʥʦʛʦ ʽʟʦʙʘʨʥʦ-

ʽʟʦʪʝʨʤʽʯʥʦʛʦ ʤʘʩʦʦʙʤʽʥʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʶ ʬʽʟʠʯʥʫ ʤʦʜʝʣʴ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ. 

ʉʢʦʨʠʩʪʫʻʤʦʩʴ ʚʠʢʣʘʜʝʥʠʤʠ ʚʠʱʝ ʧʨʠʧʫʱʝʥʥʷʤʠ, ʘʣʝ ʜʦʜʘʪʢʦʚʦ ʙʫʜʝʤʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʟʤʽʥʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʥʘ ʤʽʞʬʘʟʥʽʡ ʛʨʘʥʠʮʽ ʪʘ ʫ 

ʨʦʟʯʠʥʽ ʟ ʯʘʩʦʤ, ʘ ʪʘʢʦʞ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʯʘʩʪʠʥʢʠ ʪʚʝʨʜʦʾ ʬʘʟʠ ʤʘʶʪʴ ʜʦʚʽʣʴʥʫ 

ʬʦʨʤʫ.  

ɼʣʷ ʮʴʦʛʦ ʟʘʧʠʰʝʤʦ ʨʽʚʥʷʥʥʷ ʤʘʩʦʧʝʨʝʥʝʩʝʥʥʷ ʫ ʪʚʝʨʜʽʡ ʬʘʟʽ ʚ ʽʥʪʝʛʨʘʣʴʥʽʡ 

ʬʦʨʤʽ 

 

                                               ᷿ ὧὨὠ Ὀ᷿ ẗὫὶὥὨὧ ὨὊ                                (4.3) 

 

ʜʝ cS- ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʫ ʪʚʝʨʜʽʡ ʬʘʟʽ;  

VS - ʦʙ'ʻʤ ʪʚʝʨʜʦʾ ʬʘʟʠ;  

t - ʙʽʞʫʯʠʡ ʯʘʩ;  

grad(cSF) ï ʛʨʘʜʽʻʥʪ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʥʘ ʤʽʞʬʘʟʥʽʡ 

ʧʦʚʝʨʭʥʽ; 
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DefS - ʝʬʝʢʪʠʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ ʫ ʪʚʝʨʜʽʡ ʬʘʟʽ;  

 

 

ɼʣʷ ʦʢʨʝʤʦʾ ʯʘʩʪʠʥʢʠ ʧʽʩʣʷ ʽʥʪʝʛʨʫʚʘʥʥʷ ʜʣʷ ʩʝʨʝʜʥʽʭ ʟʘ ʦʙôʻʤʦʤ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʽ ʩʝʨʝʜʥʽʭ ʛʨʘʜʽʻʥʪʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ʤʘʻʤʦ 

 

                                                    ὠẗ ὧ ὊẗὈ ẗὫὶὥὨὧ                                   (4.4) 

 

aʙʦ  

 

                                                         ὧ ẗὫὶὥὨὧ ȟ                                        (4.5) 

 

ʜʝ ὧ ï ʩʝʨʝʜʥʴʦʙ`ʻʤʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʫ ʪʚʝʨʜʽʡ ʬʘʟʽ; 

ὫὶὥὨὧ  ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ  ʛʨʘʜʽʻʥʪʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘ ʧʦʚʝʨʭʥʽ ʯʘʩʪʠʥʢʠ;  

RV - ʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʤʫ ʪʚʝʨʜʦʾ ʯʘʩʪʠʥʢʠ ʜʦ ʾʾ ʧʦʚʝʨʭʥʽ. 

 

ɹʫʜʝʤʦ ʚʚʘʞʘʪʠ,  ʱʦ ʦʩʥʦʚʥʠʡ ʦʧʽʨ ʧʨʦʮʝʩʫ ʤʘʩʦʧʝʨʝʜʘʯʽ ʟʦʩʝʨʝʜʞʝʥʠʡ 

ʚʩʝʨʝʜʠʥʽ ʪʚʝʨʜʦʾ ʬʘʟʠ, ʪʦʤʫ ʢʦʝʬʽʮʽʻʥʪ ʤʘʩʦʧʝʨʝʜʘʯʽ ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʠʡ ʨʽʚʥʠʤ 

ʢʦʝʬʽʮʽʻʥʪʫ ʤʘʩʦʚʽʜʜʘʯʽ ʚ ʨʽʜʠʥʥʽʡ ʬʘʟʽ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʮʴʦʛʦ ʜʣʷ ʤʘʩʦʧʝʨʝʥʝʩʝʥʥʷ ʫ 

ʨʽʜʠʥʥʽʡ ʬʘʟʽ ʪʘ ʩʝʨʝʜʥʽʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʤʘʻʤʦ ʥʘʩʪʫʧʥʝ 

ʨʽʚʥʷʥʥʷ 

 

                                              ὠẗ ὧ ‍ẗὊẗὧ ὧ ȟ                              (4.6) 

 

ʜʝ cL ï ʩʝʨʝʜʥʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʫ ʨʦʟʯʠʥʥʠʢʫ;  

b - ʢʦʝʬʽʮʽʻʥʪ ʤʘʩʦʚʽʜʜʘʯʽ ʫ ʨʽʜʢʽʡ ʬʘʟʽ;  

VL ï ʦʙ'ʻʤ ʨʦʟʯʠʥʥʠʢʘ;  

cLF ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʥʘ ʤʽʞʬʘʟʥʽʡ ʧʦʚʝʨʭʥʽ,  
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cLequ ï ʨʽʚʥʦʚʘʞʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʫ ʨʦʟʯʠʥʥʠʢʫ. 

 

ʇʝʨʝʡʜʝʤʦ ʜʦ ʙʝʟʨʦʟʤʽʨʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ʟʘʧʠʩʘʥʠʭ ʨʽʚʥʷʥʥʷʭ. ɼʣʷ ʮʴʦʛʦ 

ʧʦʜʽʣʠʤʦ ʨʽʚʥʷʥʥʷ (4.5), (4.6) ʥʘ ʛʫʩʪʠʥʫ ʩʫʤʽʰʽ ʪʚʝʨʜʘ ʬʘʟʘ ï ʨʦʟʯʠʥʥʠʢ, ʷʢʘ ʻ 

ʚʝʣʠʯʠʥʘ ʩʪʘʣʦʶ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʨʦʮʝʩʫ. 

 

                                                ” ὧέὲίὸȟ                                     (4.7) 

 

ʜʝ rSL ï ʛʫʩʪʠʥʘ ʩʠʩʪʝʤʠ ʪʚʝʨʜʘ ʬʘʟʘ ï ʨʦʟʯʠʥʥʠʢ;  

mS - ʤʘʩʘ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʚ ʩʠʨʦʚʠʥʽ;  

mL - ʤʘʩʘ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʚ ʨʦʟʯʠʥʥʠʢʫ;  

m0 ï ʧʦʯʘʪʢʦʚʘ ʤʘʩʘ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ (ʚ ʧʨʦʮʝʩʽ ʝʢʩʪʨʘʛʫʚʘʥʥʷ;  mS 

ʟʤʝʥʰʫʻʪʴʩʷ, ʘ mL  ʟʙʽʣʴʰʫʻʪʴʩʷ ʘʣʝ  mS +  mL = m0 = const, ʷʢ ʽ VS +  VL = const);    

 

ʊʦʜʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʙʫʜʫʪʴ ʧʦʚôʷʟʘʥʽ ʟ ʚʽʜʥʦʩʥʦʶ ʯʘʩʪʢʦʶ 

ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʥʘʩʪʫʧʥʠʤʠ ʬʦʨʤʫʣʘʤʠ 

 

                                                ὧ ” ẗὢẗρ jȟ                                               (4.8) 

 

                                                   ὧ ” ẗρ ὢ ẗρ
j
ȟ                                       (4.9) 

 

ʜʝ j = VL/VS  ï ʚʽʜʥʦʰʝʥʥʷ ʦʙ`ʻʤʽʚ ʨʦʟʯʠʥʥʠʢ ï ʪʚʝʨʜʘ ʬʘʟʘ (ʦʙʝʨʥʝʥʝ 

ʚʽʜʥʦʰʝʥʥʷ VS/VL ʥʘʟʠʚʘʶʪʴ ʛʽʜʨʦʤʦʜʫʣʝʤ);   

XS = mS/m0 ï ʯʘʩʪʢʘ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʚ ʪʚʝʨʜʽʡ ʬʘʟʽ;  

XL = mL/m0; ï ʯʘʩʪʢʘ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʚ ʨʦʟʯʠʥʥʠʢʫ ʧʨʠ ʮʴʦʤʫ XL = 1 ï XS.   

 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʤʽʞ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʪʘ ʙʝʟʨʦʟʤʽʨʥʠʤʠ ʯʘʩʪʢʘʤʠ 

ʦʪʨʠʤʫʻʤʦ ʥʘʩʪʫʧʥʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ ʫ ʙʝʟʨʦʟʤʽʨʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ. ɼʣʷ 
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ʪʚʝʨʜʦʾ ʬʘʟʠ: 

 

                                                    ὢ ẗὫὶὥὨὢ Ȣ                                      (4.10) 

ɼʣʷ ʨʽʜʠʥʥʦʾ ʬʘʟʠ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ (4.8), (4.9): 

 

                                        ὢ ὢ
j
ẗ‍ẗὢ ὢ ȟ                      (4.11) 

 

ʜʝ XSF  ï  ʯʘʩʪʢʘ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʥʘ ʤʽʞʬʘʟʥʽʡ  ʧʦʚʝʨʭʥʽ;  

XSequ ï ʨʽʚʥʦʚʘʞʥʘ ʯʘʩʪʢʘ  ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ  ʫ ʪʚʝʨʜʽʡ ʬʘʟʽ. 

 

ʈʽʚʥʷʥʥʷ (4.10), (4.11) ʤʽʩʪʷʪʴ ʜʚʽ ʥʝʚʽʜʦʤʠʭ ʚʝʣʠʯʠʥʠ ï ʟʤʽʥʥʫ ʟ ʯʘʩʦʤ  ʯʘʩʪʢʫ 

ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʥʘ ʤʽʞʬʘʟʥʽʡ ʧʦʚʝʨʭʥʽ  ʪʘ ʟʤʽʥʥʝ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ  ʛʨʘʜʽʻʥʪʫ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘ ʧʦʚʝʨʭʥʽ ʯʘʩʪʠʥʢʠ.  

ʉʝʨʝʜʥʽ ʟʘ ʦʙôʻʤʦʤ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʣʝʞʘʪʴ ʚʽʜ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ 

ʢʦʥʮʝʥʪʨʘʮʽʡ  ʟʘ ʢʦʦʨʜʠʥʘʪʘʤʠ. ɹʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʦʜʥʦʚʠʤʽʨʥʫ ʟʘʜʘʯʫ ʽʟ ʟʘʜʘʥʠʤ 

ʜʦʚʽʣʴʥʠʤ ʧʨʦʬʽʣʝʤ ʙʝʟʨʦʟʤʽʨʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ  X(r) ʪʘʢʦʛʦ ʚʠʛʣʷʜʫ: 

 

                                           ὢ ὶ ρ ẗὢ ὢ ὢ ȟ                        (4.12) 

 

ʜʝ XSc ï ʯʘʩʪʢʘ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʚ ʮʝʥʪʨʽ  ʪʚʝʨʜʦʾ ʯʘʩʪʠʥʢʠ;   

XSF  ï  ʯʘʩʪʢʘ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʥʘ ʤʽʞʬʘʟʥʽʡ ʧʦʚʝʨʭʥʽ;  

r ï ʧʦʪʦʯʥʘ ʢʦʦʨʜʠʥʘʪʘ,  

n ï ʧʦʢʘʟʥʠʢ ʧʨʦʬʽʣʶ ʢʦʥʮʝʥʪʨʘʮʽʡ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʦʨʤʠ ʪʚʝʨʜʦʾ 

ʯʘʩʪʠʥʢʠ. 

 

ɺʠʢʦʥʫʶʯʠ ʦʩʝʨʝʜʥʝʥʥʷ ʧʨʦʬʽʣʶ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘ ʢʦʦʨʜʠʥʘʪʦʶ r ʦʪʨʠʤʫʻʤʦ  
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                  ὢ ẗ᷿ ρ ẗὢ ὢ ὢ Ὠὶ
ẗ
Ȣ          (4.13) 

 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʛʨʘʜʽʻʥʪʫ ʙʝʟʨʦʟʤʽʨʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘ ʤʽʞʬʘʟʥʽʡ ʧʦʚʝʨʭʥʽ 

ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ 

 

                 ὫὶὥὨὢ ρ ẗὢ ὢ ὢ
ẗ ẗ

Ȣ        (4.14) 

 

ɺʠʢʣʶʯʘʶʯʠ ʟ ʨʽʚʥʷʥʴ (4.13), (4.14) ʚʝʣʠʯʠʥʫ ʍSʩ, ʦʪʨʠʤʫʻʤʦ 

 

                                                  ὫὶὥὨὢ
ẗ

                                        (4.15) 

 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ (4.15) ʧʝʨʝʧʠʰʝʤʦ ʨʽʚʥʷʥʥʷ ʤʘʩʦʧʝʨʝʥʝʩʝʥʥʷ   (4.10), (4.11)  ʚ 

ʩʠʩʪʝʤʽ ʪʚʝʨʜʘ ʬʘʟʘ ï ʨʦʟʯʠʥʥʠʢ ʜʣʷ ʩʝʨʝʜʥʴʦʙôʻʤʥʠʭ ʟʥʘʯʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʡ 

(ʧʦʟʥʘʯʝʥʥʷ ʦʩʝʨʝʜʥʝʥʥʷ ʥʘʜ X ʥʘʜʘʣʽ ʥʝ ʙʫʜʝʤʦ ʚʢʘʟʫʚʘʪʠ): 

  

                                                      ὢ
ẗː ẗ

ȟ                                           (4.16a) 

 

                                          ὢ ὢ ẗ‍ẗὢ ὢ Ȣ                  (4.16b) 

 

ʈʽʚʥʷʥʥʷ (4.16a) ʦʧʠʩʫʻ ʤʘʩʦʧʝʨʝʥʝʩʝʥʥʷ ʫ ʪʚʝʨʜʽʡ ʬʘʟʽ, ʨʽʚʥʷʥʥʷ (4.16b)   ʫ 

ʨʦʟʯʠʥʥʠʢʫ, ʜʝ ʚʚʝʜʝʥʦ ʧʦʟʥʘʯʝʥʥʷ ʜʣʷ ʢʦʝʬʽʮʽʻʥʪʘ ʬʦʨʤʠ ʯʘʩʪʠʥʢʠ: ɻ = n+1. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʚ ʩʠʩʪʝʤʽ ʨʽʚʥʷʥʴ (4.16a), (4.16 b) ʚʩʽ ʟʤʽʥʥʽ ʻ ʬʫʥʢʮʽʷʤʠ ʯʘʩʫ ʢʨʽʤ 

ʨʽʚʥʦʚʘʞʥʦʛʦ ʟʥʘʯʝʥʥʷ XSequ. ʇʦʨʽʚʥʶʶʯʠ ʧʨʘʚʽ ʯʘʩʪʠʥʠ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ, ʟʥʘʭʦʜʠʤʦ 

ʟʥʘʯʝʥʥʷ ʯʘʩʪʢʠ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʥʘ ʤʽʞʬʘʟʥʽʡ ʧʦʚʝʨʭʥʽ XSF, 

 

                                                  ὢ
ẗ ẗ ẗẗɻ

ẗẗɻ
                                          (4.17) 
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ʇʽʜʩʪʘʚʣʷʶʯʠ (17) ʚ (16ʘ) ʦʪʨʠʤʫʻʤʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʢʽʥʝʪʠʢʠ 

ʝʢʩʪʨʘʢʮʽʾ ʫ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 

 

                                          ὢ Ὧ ẗὢ ὢ ȟ                                       (4.18) 

 

          ʜʝ                                        Ὧ
ϽːϽ

Ͻː
ȟ                                                      (4.19) 

 

ʜʝ  kX ï ʢʽʥʝʪʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʝʢʩʪʨʘʢʮʽʾ, 1/c;  

Bim=bRV/DefS  ï ʤʘʩʦʦʙʤʽʥʥʝ ʯʠʩʣʦ ɹʽʦ. 

 

ʈʽʰʝʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ (4.18) ʟʘ ʧʦʯʘʪʢʦʚʦʾ ʫʤʦʚʠ XS(0)=1 ʤʘʻ 

ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ 

 

                                        ὢ ρ ὢ ẗὩ
ẗ
ẗː

ẗːj ὢ ȟ                          (4.20) 

 

ʜʝ Fom = Defst/RV
2 ï ʤʘʩʦʦʙʤʽʥʥʝ ʯʠʩʣʦ ʌʫʨʴʻ. 

 

ʈʽʚʥʷʥʥʷ (4.20) ʦʧʠʩʫʻ ʢʽʥʝʪʠʢʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʚ ʪʚʝʨʜʽʡ ʬʘʟʽ. ɺʽʜʧʦʚʽʜʥʦ 

ʢʽʥʝʪʠʢʘ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʚ ʨʦʟʯʠʥʥʠʢʫ ʦʧʠʩʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʨʽʚʥʷʥʥʷʤ 

 

                                             ὢ cẗρ Ὡ
ẗ
ẗː

ẗːj ȟ                                         (4.21) 

 

ʜʝ c = (1 ï XSequ) ï ʨʽʚʥʦʚʘʞʥʘ ʯʘʩʪʢʘ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʫ ʨʦʟʯʠʥʥʠʢʫ ʘʙʦ 

ʢʦʝʬʽʮʽʻʥʪ ʚʠʣʫʯʝʥʥʷ. 

 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʪʨʝʙʘ ʚʨʘʭʫʚʘʪʠ ʟʘʣʝʞʥʽʩʪʴ ʨʽʚʥʦʚʘʞʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʫ ʨʦʟʯʠʥʥʠʢʫ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʤʽʚ ʨʽʜʠʥʥʦʾ ʪʘ ʪʚʝʨʜʦʾ ʬʘʟʠ. 
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ɼʣʷ ʮʴʦʛʦ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʟʘʢʦʥʦʤ ʨʦʟʧʦʜʽʣʫ ʅʝʨʩʪʘ [310], ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ, ʫ 

ʨʽʚʥʦʚʘʞʥʦʤʫ ʩʪʘʥʽ ʮʽʣʴʦʚʘ ʨʝʯʦʚʠʥʘ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʤʽʞ ʪʚʝʨʜʦʶ ʽ ʨʽʜʠʥʥʦʶ ʬʘʟʦʶ 

ʚ ʧʦʩʪʽʡʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ. ʎʝ ʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ʽʜʝʘʣʴʥʠʭ ʩʠʩʪʝʤ ʟʘʣʝʞʠʪʴ ʪʽʣʴʢʠ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʧʨʠʨʦʜʠ ʨʝʯʦʚʠʥʠ, ʘ ʜʣʷ ʥʝʽʜʝʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʱʝ ʚʽʜ ʦʙôʻʤʥʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʬʘʟ. ɺ ʽʜʝʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʢʦʥʩʪʘʥʪʘ ʨʦʟʧʦʜʽʣʫ ʟʘ ʬʘʟʦʚʦʾ ʨʽʚʥʦʚʘʛʠ 

  

                                                      ‪ ὧέὲίὸȢ                                                  (4.22) 

 

ʜʝ y - ʢʦʥʩʪʘʥʪʘ ʨʦʟʧʦʜʽʣʫ ʟʘ ʬʘʟʦʚʦʾ ʨʽʚʥʦʚʘʛʠ ʚ ʩʠʩʪʝʤʽ ʪʚʝʨʜʘ ʬʘʟʘ ï 

ʨʦʟʯʠʥʥʠʢ. 

 

ɼʣʷ ʥʝʽʜʝʘʣʴʥʠʭ ʩʠʩʪʝʤ ʮʷ ʚʝʣʠʯʠʥʘ ʻ ʱʝ ʬʫʥʢʮʽʻʶ ʦʙôʻʤʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʬʘʟ 

 

                                                        ‪ Ὢ‰Ȣ                                                  (4.23) 

 

ʈʦʟʨʘʭʫʻʤʦ ʟʚ'ʷʟʦʢ ʢʦʝʬʽʮʽʻʥʪʘ ʚʠʣʫʯʝʥʥʷ ʟ ʦʙôʻʤʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʽʜʠʥʥʦʾ 

ʪʘ ʪʚʝʨʜʦʾ ʬʘʟ, ʷʢʱʦ ʩʠʩʪʝʤʘ ʪʚʝʨʜʘ ʬʘʟʘ ï ʨʦʟʯʠʥʥʠʢ ʽʜʝʘʣʴʥʘ, ʪʦʙʪʦ y = const. ɿ 

ʫʨʘʭʫʚʘʥʥʷʤ (4.22) ʤʘʻʤʦ 

 

                               c
ẗ

ẗ ẗ

ẗẗ

ẗ ẗ ẗ
Ȣ                 (4.24) 

 

ɿʚʽʜʢʠ ʦʩʪʘʪʦʯʥʦ ʦʪʨʠʤʫʻʤʦ ʜʣʷ ʢʦʝʬʽʮʽʻʥʪʘ ʚʠʣʫʯʝʥʥʷ ʥʘʩʪʫʧʥʫ ʬʦʨʤʫʣʫ 

 

                                                            c
ẗj

ẗj
Ȣ                                                           (4.25) 

 

ɿʘ ʫʤʦʚ ʙʘʛʘʪʦʨʘʟʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ ʢʦʝʬʽʮʽʻʥʪ ʚʠʣʫʯʝʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʚ ʮʴʦʤʫ 
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ʚʠʧʘʜʢʫ ʬʦʨʤʫʣʘ  (4.26) ʧʨʠʡʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ 

 

                                                  c
Ͻ

Ͻ
ȟ                                               (4.26) 

 

ʜʝ n ï ʯʠʩʣʦ ʝʢʩʪʨʘʢʮʽʡʥʠʭ ʮʠʢʣʽʚ. 

 

ɺʨʘʭʫʻʤʦ, ʱʦ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʚʠʤʽʨʶʻʪʴʩʷ ʥʝ ʢʦʝʬʽʮʽʻʥʪ ʚʠʣʫʯʝʥʥʷ, ʘ ʚʠʭʽʜ 

ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ, ʪʦʙʪʦ ʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʜʦ ʤʘʩʠ ʩʠʨʦʚʠʥʠ. 

ʊʦʜʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ (4.25, 4.26) ʨʽʚʥʷʥʥʷ ʢʽʥʝʪʠʢʠ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʚ ʨʦʟʯʠʥʥʠʢʫ (4.21) 

ʧʨʠʡʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ  

 

                                             c ‐ẗ
ẗj

ẗj
ẗρ Ὡ

ẗ
ɻẗ

ɻẗj ȟ                             (4.27) 

 

ʜʝ cm ï ʚʠʭʽʜ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʚʽʜʥʦʩʥʦ ʤʘʩʠ ʩʠʨʦʚʠʥʠ, eS ï ʧʦʯʘʪʢʦʚʘ 

ʯʘʩʪʢʘ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʫ ʩʠʨʦʚʠʥʽ (eS = m0/m, ʜʝ m ï ʤʘʩʘ ʩʠʨʦʚʠʥʠ), 

 

ʘʙʦ ʟʘ ʫʤʦʚ ʙʘʛʘʪʦʨʘʟʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ 

     

                                   c ‐Ͻρ
Ͻ

Ͻ
ɻϽ

ɻϽ

             (4.27ʘ) 

 

 

4.2. ʊʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ 

ʢʽʥʝʪʠʢʫ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ 

 

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʦʪʨʠʤʘʥʝ ʨʽʚʥʷʥʥʷ ʢʽʥʝʪʠʢʠ (4.27). ʇʦ-ʧʝʨʰʝ ʚʦʥʦ ʦʪʨʠʤʘʥʦ ʥʘ 

ʩʪʨʦʛʠʭ ʟʘʢʦʥʘʭ ʪʝʨʤʦʜʠʥʘʤʽʢʠ ʽ ʤʘʩʦʦʙʤʽʥʫ ʽ ʚʽʜʦʙʨʘʞʘʻ ʜʦʙʨʝ ʚʽʜʦʤʫ 

ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʯʘʩʫ ʜʣʷ ʚʠʭʦʜʫ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ, ʤʽʩʪʠʪʴ 
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ʚʠʟʥʘʯʘʣʴʥʽ ʯʠʩʣʘ ʧʦʜʽʙʥʦʩʪʽ Fom ʪʘ  Bim, ʱʦ ʮʽʣʢʦʤ ʚʽʜʧʦʚʽʜʘʻ ʪʦʯʥʦʤʫ ʨʦʟʚôʷʟʘʥʥʶ 

ʢʨʘʡʦʚʦʾ ʟʘʜʘʯʽ ʤʘʩʦʦʙʤʽʥʫ ʟʘ ʧʦʜʽʙʥʠʭ ʛʨʘʥʠʯʥʠʭ ʪʘ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ.  

ʇʦ-ʜʨʫʛʝ, ʮʝ ʨʽʚʥʷʥʥʷ ʚʨʘʭʦʚʫʻ ʬʘʟʦʚʫ ʨʽʚʥʦʚʘʛʫ ʚ ʩʠʩʪʝʤʽ ʮʽʣʴʦʚʘ ʨʝʯʦʚʠʥʘ - 

ʝʢʩʪʨʘʛʝʥʪ ʯʝʨʝʟ ʢʦʥʩʪʘʥʪʫ ʨʦʟʧʦʜʽʣʫ y ʪʘ ʚʽʜʥʦʰʝʥʥʷ ʬʘʟʦʚʠʭ ʦʙôʻʤʽʚ 

(ʛʽʜʨʦʤʦʜʫʣʴ). ʎʝ, ʷʢ ʟʘʟʥʘʯʘʣʦʩʴ ʧʨʠ ʬʦʨʤʫʣʶʚʘʥʥʽ ʤʦʜʝʣʽ, ʻ ʦʩʦʙʣʠʚʽʩʪʶ 

ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ, ʢʦʣʠ ʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʤʽʚ ʝʢʩʪʨʘʛʝʥʪʫ ʪʘ ʩʠʨʦʚʠʥʠ 

ʻ ʢʽʥʮʝʚʠʤ, ʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʘ ʧʦʚʝʨʭʥʽ ʪʚʝʨʜʦʾ ʬʘʟʠ ʥʽ ʻ ʨʽʚʥʦʚʘʞʥʦʶ, ʘ ʧʦʩʪʽʡʥʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ. ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʽʩʥʫʶʯʽ ʤʦʜʝʣʽ ʢʽʥʝʪʠʢʠ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʥʝ 

ʚʨʘʭʦʚʫʶʪʴ ʮʶ ʦʩʦʙʣʠʚʽʩʪʴ.  

ʇʦ-ʪʨʝʪʻ, ʨʽʚʥʷʥʥʷ (4.27) ʦʪʨʠʤʘʥʦ ʜʣʷ ʯʘʩʪʠʥʢʠ ʪʚʝʨʜʦʾ ʬʘʟʠ ʜʦʚʽʣʴʥʦʾ ʬʦʨʤʠ, 

ʱʦ ʚʨʘʭʦʚʘʥʦ ʢʦʝʬʽʮʽʻʥʪʦʤ ʬʦʨʤʠ ɻ ʪʘ ʭʘʨʘʢʪʝʨʥʠʤ ʨʦʟʤʽʨʦʤ ʯʘʩʪʠʥʢʠ RV ï 

ʚʽʜʥʦʰʝʥʥʷʤ ʦʙôʻʤʫ ʯʘʩʪʠʥʢʠ ʜʦ ʧʣʦʱʽ ʾʾ ʧʦʚʝʨʭʥʽ. ʎʝ ʪʝʞ ʻ ʧʝʨʝʚʘʛʦʶ ʦʪʨʠʤʘʥʦʛʦ 

ʨʽʚʥʷʥʥʷ, ʙʦ ʽʩʥʫʶʯʽ ʤʦʜʝʣʽ ʢʽʥʝʪʠʢʠ ʦʪʨʠʤʘʥʽ ʘʙʦ ʜʣʷ ʯʘʩʪʠʥʦʢ ʩʬʝʨʠʯʥʦʾ ʬʦʨʤʠ, 

ʘʙʦ ʽʥʰʦʾ ʧʨʘʚʠʣʴʥʦʾ ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ. 

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʛʨʘʥʠʯʥʽ ʚʠʧʘʜʢʠ ʢʽʥʝʪʠʢʠ ʝʢʩʪʨʘʢʮʽʾ ʟʘ ʨʽʚʥʷʥʥʷʤ (4.27) 

ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʟʦʚʥʽʰʥʴʦʛʦ ʤʘʩʦʦʙʤʽʥʫ. ɿʘ ʚʝʣʠʢʠʭ ʯʠʩʝʣ ɹʽʦ (Bim>>yÖj ) 

ʢʽʥʝʪʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ kX  ʟʘʣʝʞʠʪʴ ʪʽʣʴʢʠ ʚʽʜ ʤʘʩʦʧʝʨʝʥʝʩʝʥʥʷ ʫ ʪʚʝʨʜʽʡ ʬʘʟʽ - 

ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʜʠʬʫʟʽʾ  (Fom = Defst/RV
2),  ʭʘʨʘʢʪʝʨʥʦʛʦ ʨʦʟʤʽʨʫ ʯʘʩʪʠʥʦʢ 

RV ʪʘ ʢʦʝʬʽʮʽʻʥʪʫ ʬʦʨʤʠ ɻ. 

 

                                               c ‐ẗ
ẗj

ẗj
ẗρ Ὡɻẗ Ȣ                                    (4.28) 

 

ɿʘ ʤʘʣʠʭ Bim<<yÖj ʢʽʥʝʪʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʯʠʩʣʘ ɹʽʦ 

ʘʣʝ ʟʤʝʥʰʫʻʪʴʩʷ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʤʽʚ ʬʘʟ j 

  

                                                 c ‐ẗ
ẗj

ẗj
ẗρ Ὡ

ẗ

j Ȣ                                (4.29) 

 

ʎʝ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʘʻ ʛʨʘʥʠʯʥʠʤ ʚʠʧʘʜʢʘʤ ʟʘ ʯʠʩʣʦʤ ɹʽʦ ʫ ʧʦʢʘʟʥʠʢʫ ʝʢʩʧʦʥʝʥʪʠ 
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ʜʣʷ ʪʦʯʥʠʭ ʨʽʰʝʥʴ ʨʽʚʥʷʥʥʷ ʜʠʬʫʟʽʾ ʜʣʷ ʪʽʣ ʧʨʘʚʠʣʴʥʦʾ ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʘʜʝʢʚʘʪʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʢʽʥʝʪʠʯʥʦʾ ʤʦʜʝʣʽ ʝʢʩʪʨʘʢʮʽʾ. 

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʫʤʦʚʠ ʜʦʩʷʛʥʝʥʥʷ ʨʽʚʥʦʚʘʞʥʦʛʦ ʩʪʘʥʫ ʚ ʧʨʦʮʝʩʽ ʝʢʩʪʨʘʢʮʽʾ. ɼʣʷ 

ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ  ʢʽʥʝʪʠʢʠ ʝʢʩʪʨʘʢʮʽʾ  (4.27) ʟʘʧʠʰʝʤʦ ʫ ʩʢʦʨʦʯʝʥʦʤʫ ʚʠʛʣʷʜʽ 

 

                                                   c c ρ Ὡ ẗ                                              (4.30) 

 

ʜʝ ʚʚʝʜʝʥʦ ʧʦʟʥʘʯʝʥʥʷ:        ὼ e
ẗ

ẗ
                                                 (4.30ʘ) 

 

ʆʯʝʚʠʜʥʦ, ʱʦ ʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʠʭʦʜʫ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ cmax  

ʤʦʥʦʪʦʥʥʦ ʟʨʦʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʥʩʪʘʥʪʠ ʨʦʟʧʦʜʽʣʫ ʪʘ ʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʤʽʚ 

ʝʢʩʪʨʘʛʝʥʪ ï ʩʠʨʦʚʠʥʘ. ɿʘ ʚʝʣʠʢʠʭ ʟʥʘʯʝʥʴ ʦʙôʻʤʫ ʝʢʩʪʨʘʛʝʥʪʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʩʠʨʦʚʠʥʠ (yj >> 1) ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʠʭʽʜ ʝʢʩʪʨʘʢʪʫ cmax = eS, ʪʦʙʪʦ ʜʦʨʽʚʥʶʻ 

ʧʦʯʘʪʢʦʚʦʤʫ ʚʤʽʩʪʫ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʫ ʩʠʨʦʚʠʥʽ. ɿʘ ʤʘʣʠʭ ʟʥʘʯʝʥʴ (yj << 1) ʚʠʭʽʜ 

ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʤʝʥʰʠʡ ʽ ʜʦʨʽʚʥʶʻ cmax=eS yÖj , ʪʦʙʪʦ  ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʩʪʘʥʪʠ 

ʨʦʟʧʦʜʽʣʫ ʪʘ ʛʽʜʨʦʤʦʜʫʣʷ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʘ ʤʘʣʠʭ ʟʥʘʯʝʥʴ ʢʦʥʩʪʘʥʪʠ ʨʦʟʧʦʜʽʣʫ y  

ʪʨʝʙʘ ʥʘʤʘʛʘʪʠʩʴ ʟʙʽʣʴʰʫʚʘʪʠ ʦʙôʻʤ ʨʦʟʯʠʥʥʠʢʘ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʚʠʭʦʜʫ ʮʽʣʴʦʚʦʾ 

ʨʝʯʦʚʠʥʠ. 

ʗʢ ʚʠʧʣʠʚʘʻ ʟ (4.30), ʨʽʚʥʦʚʘʞʥʠʡ ʩʪʘʥ ʚ ʧʨʦʮʝʩʽ ʝʢʩʪʨʘʢʮʽʾ ʥʘʩʪʫʧʘʻ ʢʦʣʠ t­¤, 

ʘʣʝ ʧʨʘʢʪʠʯʥʦ ʧʨʠ kXÖt = 3, ʦʩʢʽʣʴʢʠ ʚʝʣʠʯʠʥʘ (1 - e-3 = 0.95), ʪʦʙʪʦ ʚʠʭʽʜ ʮʽʣʴʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ ʩʢʣʘʜʘʻ 95% ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ. ɺʽʜʧʦʚʽʜʥʫ ʪʨʠʚʘʣʽʩʪʴ 

ʝʢʩʪʨʘʢʮʽʾ ʩʣʽʜ ʚʚʘʞʘʪʠ ʨʘʮʽʦʥʘʣʴʥʦʶ, ʦʩʢʽʣʴʢʠ, ʥʘʧʨʠʢʣʘʜ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʭʦʜʫ  

99% ʟʥʘʯʝʥʥʷ ʜʦʨʽʚʥʶʻ kXÖt = 4.6, ʘ ʮʝ ʦʟʥʘʯʘʻ ʟʙʽʣʴʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʝʢʩʪʨʘʛʫʚʘʥʥʷ 

ʚ 1.5 ʨʘʟʠ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʚʠʟʥʘʯʠʤʦ ʨʘʮʽʦʥʘʣʴʥʫ ʪʨʠʚʘʣʽʩʪʴ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʽʟ ʫʤʦʚʠ 

kXÖtmax = 3 
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                                                    †
ɻẗj

ɻẗ
                                                (4.31) 

 

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʚʧʣʠʚ ʯʠʩʣʘ ɹʽʦ ʥʘ ʨʘʮʽʦʥʘʣʴʥʫ ʪʨʠʚʘʣʽʩʪʴ ʝʢʩʪʨʘʛʫʚʘʥʥʷ. ɿʘ 

ʚʝʣʠʢʠʭ ʯʠʩʝʣ ɹʽʦ, Bim >>yÖj, ʤʘʢʩʠʤʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʪʽʣʴʢʠ 

ʚʽʜ ʤʘʩʦʧʝʨʝʥʝʩʝʥʥʷ ʫ ʪʚʝʨʜʽʡ ʬʘʟʽ (ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʜʠʬʫʟʽʾ DefS)  ʪʘ 

ʛʝʦʤʝʪʨʽʾ ʯʘʩʪʠʥʦʢ (RV
2/ɻ) ʽ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʽʜʨʦʤʦʜʫʣʷ. 

 

                                                    †
ɻ

  (ʧʨʠ Bim­¤)                                   (4.32) 

 

ʊʦʙʪʦ ʟʤʝʥʰʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ ʤʦʞʥʘ ʪʽʣʴʢʠ ʟʤʝʥʰʝʥʥʷʤ 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʨʦʟʤʽʨʫ ʯʘʩʪʠʥʦʢ, ʦʩʢʽʣʴʢʠ ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ ʚ ʪʚʝʨʜʽʡ ʬʘʟʽ ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ ʩʠʨʦʚʠʥʠ ʽ ʨʦʟʯʠʥʥʠʢʘ. ɺʧʣʠʚʘʪʠ ʥʘ ʥʴʦʛʦ ʤʦʞʥʘ ʪʽʣʴʢʠ 

ʟʙʽʣʴʰʫʶʯʠ ʪʝʤʧʝʨʘʪʫʨʫ, ʱʦ ʥʝ ʜʦʮʽʣʴʥʦ ʟʘ ʫʤʦʚ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ, 

ʙʦ ʩʘʤʝ ʥʠʟʴʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʮʝʩʫ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʮʽʥʥʽ ʬʽʪʦʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ. 

ɿʘ ʤʘʣʠʭ ʯʠʩʝʣ ɹʽʦ Bim<<yÖj, ʤʘʢʩʠʤʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʘʣʝʞʠʪʴ 

ʷʢ ʚʽʜ ʤʘʩʦʧʝʨʝʥʝʩʝʥʥʷ ʫ ʪʚʝʨʜʽʡ ʬʘʟʽ, ʪʘʢ ʽ ʤʘʩʦʦʙʤʽʥʫ ʫ ʨʽʜʠʥʥʽʡ ʬʘʟʽ (ʯʠʩʣʘ Bim), ʘ 

ʪʘʢʦʞ ʛʽʜʨʦʤʦʜʫʣʷ ï ʧʨʠ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ j ʪʨʠʚʘʣʽʩʪʴ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʙʫʜʝ 

ʟʙʽʣʴʰʫʚʘʪʠʩʴ.  

 

                                             †
j

  (ʧʨʠ Bim­0)                              (4.33) 

 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʘ ʧʦʛʘʥʠʭ ʫʤʦʚ ʟʦʚʥʽʰʥʴʦʛʦ ʤʘʩʦʦʙʤʽʥʫ (ʚʽʜʩʫʪʥʦʩʪʽ 

ʧʨʠʤʫʩʦʚʦʾ ʮʠʨʢʫʣʷʮʽʾ ʨʦʟʯʠʥʥʠʢʘ) ʙʘʞʘʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʥʰʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʦʙôʻʤʽʚ ʝʢʩʪʨʘʛʝʥʪ ï ʩʠʨʦʚʠʥʘ, ʘʣʝ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ j 

ʟʤʝʥʰʫʶʪʴ ʚʠʭʽʜ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʟʛʽʜʥʦ (4.30ʘ). 

ɺʠʟʥʘʯʠʤʦ ʚʧʣʠʚ ʨʝʞʠʤʽʚ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ ʝʢʩʪʨʘʢʮʽʾ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʝʢʩʪʨʘʢʮʽʾ ʜʦʩʷʛʘʻʪʴʩʷ ʫ  ʧʦʯʘʪʢʦʚʠʡ ʧʝʨʽʦʜ ʟʘ 
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ʤʘʣʠʭ ʯʠʩʝʣ ʌʫʨʴʻ. ɼʽʡʩʥʦ, ʷʢʱʦ ʚʟʷʪʠ ʧʦʭʽʜʥʫ ʚʽʜ ʨʽʚʥʷʥʥʷ ʢʽʥʝʪʠʢʠ (4.27) ʚ 

ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʯʘʩʫ (Fom=0) ʤʘʻʤʦ ʜʣʷ ʙʝʟʨʦʟʤʽʨʥʦʾ ʰʚʠʜʢʦʩʪʽ ʝʢʩʪʨʘʛʫʚʘʥʥʷ 

 

                                            Ⱶ
□

‐Ͻ
Ͻ

Ͻ
Ͻ

Ͻː

Ͻː
                     (4.34) 

 

ʗʢ ʚʠʧʣʠʚʘʻ ʟ (4.34) ʟʘ ʚʝʣʠʢʠʭ ʯʠʩʝʣ ɺʽʦ (Bim>>jÖɻ) ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʫ 

ʝʢʩʪʨʘʛʝʥʪʘ ʜʦ ʩʠʨʦʚʠʥʠ j ʟʙʽʣʴʰʫʻ ʧʦʯʘʪʢʦʚʫ ʰʚʠʜʢʽʩʪʴ ʝʢʩʪʨʘʢʮʽʾ, ʘʣʝ ʜʦ ʧʝʚʥʦʾ 

ʤʝʞʽ. ʗʢʱʦ yÖj >>1, ʪʦ ʤʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʝʢʩʪʨʘʢʮʽʾ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ 

ʧʦʩʪʽʡʥʦʛʦ ʟʥʘʯʝʥʥʷ ʷʢʝ ʜʦʨʽʚʥʶʻʪʴʩʷ eS. ʗʢʱʦ ʯʠʩʣʘ ɺʽʦ ʥʝʚʝʣʠʢʽ (Bim<<jÖɻ), ʪʦ 

ʤʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʝʢʩʪʨʘʢʮʽʾ ʙʫʜʝ ʟʤʝʥʰʫʚʘʪʠʩʴ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʛʽʜʨʦʤʦʜʫʣʷ. 

ʊʦʙʪʦ ʤʦʞʣʠʚʦ ʽʩʥʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʧʨʦʮʝʩʫ 

ʝʢʩʪʨʘʛʫʚʘʥʥʷ.  

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘʢʦʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʢʽʥʮʝʚʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʘ ʡʦʛʦ ʨʘʮʽʦʥʘʣʴʥʦʾ ʪʨʠʚʘʣʦʩʪʽ, ʷʢʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ (4.31). ʎʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʟʨʘʭʫʻʤʦ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʚʠʭʦʜʫ 

ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʥʘ ʚʽʜʧʦʚʽʜʥʠʡ ʧʨʦʤʽʞʦʢ  ʯʘʩʫ  

 

      ̃
ЎⱵ

Ў

Ȣ Ͻ Ͻ
yϽ

yϽ

Ͻ Ͻ
Ͻː

Ͻː

 πȢσρχϽ Ͻ‐Ͻ
yϽ

yϽ
Ͻ

Ͻː

Ͻː
           (4.35) 

 

ʜʝ ʇ ï ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ, 1/c (ʯʘʩʪʢʘ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ, Dcm, 

ʷʢʘ ʝʢʩʪʨʘʛʫʚʘʣʘʩʴ ʟʘ ʯʘʩ Dtmax, ʢʦʝʬʽʮʽʻʥʪ 0,95 ʚʨʘʭʦʚʫʻ ʚʠʭʽʜ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʟʘ 

ʨʘʮʽʦʥʘʣʴʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʝʢʩʪʨʘʢʮʽʾ, ʘ ʚʝʣʠʯʠʥʘ Dtmax = tmax) 

ʆʯʝʚʠʜʥʦ, ʱʦ ʬʫʥʢʮʽʷ ʇ(j) ʤʘʻ ʤʘʢʩʠʤʫʤ. ɼʦʨʽʚʥʶʶʯʠ ʧʦʭʽʜʥʫ ʚʽʜ (4.35) 

ʥʫʣʶ ʤʘʻʤʦ 
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πȢσρχϽ Ͻ
ϽːϽ ϽyϽ ϽyϽː

y Ͻ Ͻː
π                                   (4.36) 

 

ɿʚʽʜʢʠ ʦʪʨʠʤʫʻʤʦ ʦʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʤʽʚ ʝʢʩʪʨʘʛʝʥʪ- 

ʩʠʨʦʚʠʥʘ  

                                                        •
yϽː

                                                          (4.37) 

 

ʜʝ jopt - ʦʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʤʽʚ ʝʢʩʪʨʘʛʝʥʪ- ʩʠʨʦʚʠʥʠ ʟʘ ʷʢʦʛʦ 

ʜʦʩʷʛʘʻʪʴʩʷ ʤʘʢʩʠʤʫʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

 

 

ʈʠʩʫʥʦʢ 4.1. ʈʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʯʠʥʥʠʢ ï 

ʩʠʨʦʚʠʥʘ jopt  ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʠʩʣʘ ɹʽʦ ʟʘ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚ: 1 - y=0.1, ɻ=2; 2 - y=0.1, 

ɻ=3; 3 - y=0.5, ɻ=2; 4 - y=0.5, ɻ=3 

 

ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʨʠʩ. 4.1 ʦʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʛʽʜʨʦʤʦʜʫʣʷ ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢʦʥʩʪʘʥʪʠ ʬʘʟʦʚʦʾ ʨʽʚʥʦʚʘʛʠ  y ʪʘ ʤʘʩʦʦʙʤʽʥʥʦʛʦ ʯʠʩʣʘ ɹʽʦ ʽ ʩʣʘʙʢʦ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 

ʢʦʝʬʽʮʽʻʥʪʘ ʬʦʨʤʠ ɻ. ʊʦʤʫ ʜʣʷ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʝʢʩʪʨʘʢʮʽʾ ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ ʪʨʝʙʘ ʚʠʟʥʘʯʠʪʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʚʝʣʠʯʠʥʠ y ʪʘ Bim. 
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ʇʽʜʩʪʘʚʠʤʦ ʦʧʪʠʤʘʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʤʽʚ ʝʢʩʪʨʘʛʝʥʪ- ʩʠʨʦʚʠʥʠ (4.37) ʫ 

ʨʽʚʥʷʥʥʷ (4.35) ʪʘ ʦʪʨʠʤʫʻʤʦ ʦʧʪʠʤʘʣʴʥʫ (ʤʘʢʩʠʤʘʣʴʥʫ) ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ 

ʝʢʩʪʨʘʛʫʚʘʥʥʷ  

 

˜ πȢσρχϽ‐ Ͻ
ϽyϽː

yϽː

yϽ
yϽː

Ͻ Ͻː
yϽː

                             (4.38) 

 

ʜʝ ʇopt - ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʛʽʜʨʦʤʦʜʫʣʷ 

jopt. 

 

ʗʢ ʚʠʜʥʦ ʟ ʦʪʨʠʤʘʥʦʛʦ ʨʽʚʥʷʥʥʷ ʦʧʪʠʤʘʣʴʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʦʥʦʪʦʥʥʦ ʟʨʦʩʪʘʻ 

ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʠʩʣʘ ɹʽʦ ʽ ʟʘ ʫʤʦʚʠ Bim­¤  ʜʦʩʷʛʘʻ ʩʚʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, 

ʷʢʝ ʜʦʨʽʚʥʶʻ 

 

Bim
limŸÐ ̃ πȢσρχϽ‐                                             (4.39) 

 

ʆʯʝʚʠʜʥʦ, ʱʦ ʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘʣʝʞʠʪʴ ʪʽʣʴʢʠ ʚʽʜ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʤʘʩʦʧʝʨʝʥʝʩʝʥʥʷ ʽ ʛʝʦʤʝʪʨʽʾ ʯʘʩʪʠʥʦʢ ʩʠʨʦʚʠʥʠ. ʎʝ ʟʥʘʯʝʥʥʷ 

ʚʠʢʦʨʠʩʪʘʻʤʦ, ʱʦʙ ʟʘʧʨʦʚʘʜʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ - 

ʙʝʟʨʦʟʤʽʨʥʫ ʚʝʣʠʯʠʥʫ, ʷʢʘ ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʰʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʦ ʾʾ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʥʷ. ʇʦʜʽʣʠʚʰʠ ʨʽʚʥʷʥʥʷ (4.35) ʥʘ  (4.39), ʦʪʨʠʤʫʻʤʦ 

 

˗̐
yϽ

yϽ
Ͻ

Ͻː
                                          (4.40) 

 

ʜʝ Kʇ ï ʙʝʟʨʦʟʤʽʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ. 
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ɿʘʧʨʦʚʘʜʞʝʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ ʟʘʣʝʞʠʪʴ ʪʽʣʴʢʠ 

ʚʽʜ ʚʠʜʫ ʨʦʟʯʠʥʥʠʢʘ (ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʜʽʣʝʥʥʷ y), ʛʽʜʨʦʤʦʜʫʣʷ ʪʘ ʫʤʦʚ ʟʦʚʥʽʰʥʴʦʛʦ 

ʤʘʩʦʦʙʤʽʥʫ ʪʘ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 0 ʜʦ 1, ʪʦʤʫ ʱʝ ʤʘʻ ʩʝʥʩ çʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʠʩʥʦʾ 

ʜʽʾè ʜʣʷ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ, ʦʩʢʽʣʴʢʠ ʪʽʣʴʢʠ ʟʘ ʥʝʩʢʽʥʯʝʥʥʦ ʚʝʣʠʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʟʦʚʥʽʰʥʴʦʛʦ ʤʘʩʦʦʙʤʽʥʫ ʽ ʥʝʩʢʽʥʯʝʥʥʦ ʚʝʣʠʢʦʛʦ ʛʽʜʨʦʤʦʜʫʣʷ ʚʽʥ ʤʦʞʝ ʜʦʩʷʛʪʠ 

ʦʜʠʥʠʮʽ. 

ʅʘ ʨʠʩ. 4.2 ʧʦʙʫʜʦʚʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʝʢʩʪʨʘʢʮʽʾ  

(4.40) ʚʽʜ ʟʥʘʯʝʥʥʷ ʛʽʜʨʦʤʦʜʫʣʷ ʜʣʷ ʨʽʟʥʠʭ ʯʠʩʝʣ ɹʽʦ. ʗʢ ʚʠʜʥʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʠʩʣʘ 

ɹʽʦ ʤʘʢʩʠʤʫʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʙʽʣʴʰʠʭ ʟʥʘʯʝʥʴ 

ʛʽʜʨʦʤʦʜʫʣʷ ʽ ʦʜʥʦʯʘʩʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ.  

ʅʘʷʚʥʽʩʪʴ ʪʘʢʦʛʦ ʤʘʢʩʠʤʫʤʫ ʧʦʷʩʥʶʻʪʴʩʷ ʧʨʦʪʠʣʝʞʥʠʤ ʚʧʣʠʚʦʤ ʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʤʽʚ 

ʨʦʟʯʠʥʥʠʢ ï ʩʠʨʦʚʠʥʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ j 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʭʦʜʫ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʟʛʽʜʥʦ ʨʽʚʥʷʥʥʷ (4.30ʘ),  ʟ 

ʽʥʰʦʛʦ ʙʦʢʫ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʝʢʩʪʨʘʢʮʽʾ, ʷʢ ʚʠʧʣʠʚʘʻ ʟ 

ʨʽʚʥʷʥʥʷ (4.34) 

 

 

ʈʠʩʫʥʦʢ 4.2. ʂʦʝʬʽʮʽʻʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʝʢʩʪʨʘʢʮʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʜʥʦʰʝʥʥʷ 

ʦʙôʻʤʽʚ ʨʦʟʯʠʥʥʠʢ - ʩʠʨʦʚʠʥʘ j ʜʣʷ ʨʽʟʥʠʭ ʯʠʩʝʣ ɹʽʦ ʽ ʩʪʘʣʠʭ ʟʥʘʯʝʥʴ y ʪʘ ɻ: 1 ï 

Bim=100; 2 ï Bim=50;  3 ï Bim=10; 4 ï Bim=1; (5 - ʧʫʥʢʪʠʨʥʦʶ ʣʽʥʽʻʶ ʧʦʟʥʘʯʝʥʦ  

ʧʦʣʦʞʝʥʥʷ ʤʘʢʩʠʤʫʤʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ) 
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ɿʘ ʫʤʦʚ ʙʘʛʘʪʦʨʘʟʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ ʨʽʚʥʷʥʥʷ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʝʞ ʤʘʻ 

ʤʘʢʩʠʤʫʤ, ʘʣʝ ʚʦʥʦ ʥʝ ʤʘʻ ʘʥʘʣʽʪʠʯʥʦʛʦ ʨʦʟʚôʷʟʢʫ ʚʽʜʥʦʩʥʦ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʯʠʥʥʠʢ-ʩʠʨʦʚʠʥʘ, ʘʣʝ ʘʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʟʥʘʯʝʥʥʷ jopt ʟʘ 

ʙʘʛʘʪʦʨʘʟʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ ʧʦʚʠʥʥʦ ʙʫʪʠ ʤʝʥʰʠʤ, ʯʠʤ ʨʦʟʨʘʭʦʚʘʥʝ ʟʘ ʨʽʚʥʷʥʥʷʤ (4.37). 

ʎʝʡ ʪʝʦʨʝʪʠʯʥʠʡ ʨʝʟʫʣʴʪʘʪ ʦʪʨʠʤʘʥʦ ʚʧʝʨʰʝ, ʱʦ ʻ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʥʘʩʣʽʜʢʦʤ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ ʝʢʩʪʨʘʢʮʽʾ ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʫʤʦʚʠ ʬʘʟʦʚʦʾ 

ʨʽʚʥʦʚʘʛʠ ʚ ʩʠʩʪʝʤʽ ʝʢʩʪʨʘʢʪ-ʝʢʩʪʨʘʛʝʥʪ ʟʘ ʟʤʽʥʥʦʾ ʚ ʯʘʩʽ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʮʽʣʴʦʚʦʾ 

ʨʝʯʦʚʠʥʠ ʚ ʝʢʩʪʨʘʛʝʥʪʽ.  

ɿʘʟʚʠʯʘʡ ʟʥʘʯʝʥʥʷ ʛʽʜʨʦʤʦʜʫʣʷ ʦʙʠʨʘʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʘʥʘʣʽʟʫʶʯʠ ʚʠʭʽʜ 

ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʧʨʠ ʟʙʽʣʴʰʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʯʠʥʥʠʢ ï ʩʠʨʦʚʠʥʘ. ʊʘʢ 

ʥʘʧʨʠʢʣʘʜ ʚ ʨʦʙʦʪʽ [310] ʜʦʩʣʽʜʞʝʥʦ ʚʠʭʽʜ  ʝʢʩʪʨʘʢʪʫ ʟ  ʤʝʣʝʥʦʛʦ ʣʠʩʪʷ Artemisia 

annua ʫ ʭʣʘʜʦʥʽ HFC134a ʧʨʠ ʟʤʽʥʽ ʛʽʜʨʦʤʦʜʫʣʷ ʚʽʜ 1:5 ʜʦ 1:20 ʪʘ ʟʥʘʡʜʝʥʦ, ʱʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 1:20 ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʠʭʽʜ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ. 

ɺ ʽʥʰʦʤʫ ʜʦʩʣʽʜʞʝʥʽ [311] ʚʠʚʯʘʚʩʷ ʚʧʣʠʚ ʛʽʜʨʦʤʦʜʫʣʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 1:5 ʜʦ 

1:50 ʜʣʷ 5-ʪʠ ʨʽʟʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʥʘ ʧʨʦʮʝʩ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʧʘʛʦʥʽʚ ʚʠʥʦʛʨʘʜʥʦʾ ʣʦʟʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʠʭʽʜ ʝʢʩʪʨʘʢʪʫ ʨʝʩʚʝʨʘʪʨʦʣʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ 

ʛʽʜʨʦʤʦʜʫʣʽ 1:44. ʊʘʢʦʞ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʚ 

ʨʝʞʠʤʽ ʤʘʮʝʨʘʮʽʾ ʚʽʜʧʦʚʽʜʘʻ ʯʘʩʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ 96 ʛʦʜʠʥ, ʘ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ 

ʟʙʽʣʴʰʝʥʥʽ ʪʨʠʚʘʣʦʩʪʽ ʧʨʦʮʝʩʫ ʚ 3 ʨʘʟʠ ʚʦʥʘ ʟʤʝʥʰʫʻʪʴʩʷ ʚ 4 ʨʘʟʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʜʘʥʠʤʠ ʥʝʟʘʣʝʞʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʯʠʥʥʠʢ - ʩʠʨʦʚʠʥʘ ʪʘ 

ʦʧʪʠʤʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʝʢʩʪʨʘʛʫʚʘʥʥʷ, ʱʦ ʩʧʽʚʧʘʜʘʻ ʟ ʘʥʘʣʽʪʠʯʥʠʤʠ ʨʽʰʝʥʥʷʤʠ 

ʦʪʨʠʤʘʥʠʤʠ ʚ ʨʘʤʢʘʭ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ ʝʢʩʪʨʘʛʫʚʘʥʥʷ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʫ 

ʚʠʧʘʜʢʫ ʝʢʩʪʨʘʢʮʽʾ ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ, ʦʩʢʽʣʴʢʠ ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʫ ʨʦʟʯʠʥʥʠʢʘ 

ʪʘ ʯʘʩʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʙʽʣʴʰʫʻ ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʥʘ ʡʦʛʦ ʟʨʽʜʞʝʥʥʷ ʪʘ ʥʘʩʪʫʧʥʦʛʦ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚ ʮʠʢʣʽ ʨʝʛʝʥʝʨʘʮʽʾ. ʊʦʤʫ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ (4.40), ʤʘʢʩʠʤʫʤ ʷʢʦʛʦ ʟʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʤʽʚ 

ʨʦʟʯʠʥʥʠʢ ï ʩʠʨʦʚʠʥʘ  ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʫʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ, 



136 
 

ʻ ʦʜʥʦʯʘʩʥʦ ʧʦʢʘʟʥʠʢʦʤ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʨʽʜʞʝʥʠʤʠ 

ʭʣʘʜʦʥʘʤʠ,  

 

4.3. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʽʥʝʪʠʯʥʦʾ ʤʦʜʝʣʽ ʝʢʩʪʨʘʢʮʽʾ ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ ʜʣʷ 

ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 

 

ʑʝ ʦʜʥʽʻʶ ʟ ʧʝʨʝʚʘʛ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʻ ʪʝ, ʱʦ ʦʪʨʠʤʘʥʽ 

ʘʥʘʣʽʪʠʯʥʽ ʨʽʚʥʷʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ ʢʽʥʝʪʠʢʠ 

ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʥʘʡʪʠ ʚʩʽ ʬʽʟʠʯʥʽ ʚʝʣʠʯʠʥʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ.  

ʇʨʝʜʩʪʘʚʠʤʦ ʨʽʚʥʷʥʥʷ (4.30)  ʫ ʣʽʥʽʘʨʠʟʦʚʘʥʦʤʫ ʚʠʛʣʷʜ ̔

 

                                                    ὰὲρ
c

c
Ὧ†                                             (4.41) 

 

ɺʽʜʥʦʰʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʚʠʭʦʜʫ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ cm(t) ʜʦ ʾʾ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʚʠʭʦʜʫ cmax  ʚʽʜʦʤʦ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ. ʊʘʢʠʤ ʯʠʥʦʤ  ʢʫʪ ʥʘʭʠʣʫ ʧʨʷʤʦʾ 

(4.41) ʻ ʢʽʥʝʪʠʯʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ kX. 

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʧʨʦʮʝʜʫʨʫ ʥʝʣʽʥʽʡʥʦʛʦ 

ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʨʽʚʥʷʥʥʷ (4.30) ʪʘ ʫʪʦʯʥʠʪʠ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʽʚ  cm  ʪʘ kX.  

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʻ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʘʩʦʦʙʤʽʥʫ. 

ʗʢʱʦ ʦʪʨʠʤʘʥʘ ʢʽʥʝʪʠʢʘ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʘ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʛʽʜʨʦʤʦʜʫʣʷ ʽ ʩʪʘʣʦʾ 

ʛʝʦʤʝʪʨʽʾ ʯʘʩʪʠʥʦʢ ʩʠʨʦʚʠʥʠ, ʪʦ ʨʽʚʥʷʥʥʷ (4.19) ʜʣʷ ʢʽʥʝʪʠʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ  

ʧʨʝʜʩʪʘʚʠʤʦ ʫ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ 

 



137 
 

                                                      
j ẗɻ

ẗ
j

                                      (4.42) 

 

ɿʘ ʩʪʘʣʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʘʩʦʦʙʤʽʥʫ ʽ ʛʝʦʤʝʪʨʽʾ ʯʘʩʪʠʥʢʠ ʮʷ ʟʘʣʝʞʥʽʩʪʴ ʻ 

ʣʽʥʽʡʥʦʶ ʚʽʜʥʦʩʥʦ ʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʤʽʚ ʨʦʟʯʠʥʥʠʢʘ ʪʘ ʩʠʨʦʚʠʥʠ j.  

 

                                                            ὥ ὥẗjȟ                                             (4.43) 

 

ʜʝ ʘ1 ʪʘ ʘ2 ï ʨʝʛʨʝʩʽʡʥʽ ʢʦʝʬʽʮʽʻʥʪʠ. 

 

ʗʢʱʦ ʘʧʨʦʢʩʠʤʫʚʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ ʢʽʥʝʪʠʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ 

ʝʢʩʪʨʘʢʮʽʾ ʨʽʚʥʷʥʥʷʤ (4.43) ʟʘ ʨʽʟʥʦʛʦ ʛʽʜʨʦʤʦʜʫʣʷ, ʪʦ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʢʦʝʬʽʮʽʻʥʪʠ 

ʤʘʩʦʦʙʤʽʥʫ ʟʘ ʚʽʜʦʤʦʾ ʛʝʦʤʝʪʨʽʾ ʯʘʩʪʠʥʦʢ (RV, ɻ) ʟ ʥʘʩʪʫʧʥʠʭ ʬʦʨʤʫʣ 

 

                                                            Ὀ
ɻẗ
ȟ                                                   (4.44) 

 

                                                            ὄὭ
ɻẗ
Ȣ                                                    (4.45) 

 

ʗʢʱʦ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʦʪʨʠʤʘʥʦ ʟʘʣʝʞʥʽʩʪʴ ʢʽʥʝʪʠʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʷʢ ʬʫʥʢʮʽʾ 

ʨʦʟʤʽʨʫ ʯʘʩʪʠʥʦʢ ʩʠʨʦʚʠʥʠ ʟʘ ʩʪʘʣʦʛʦ ʟʥʘʯʝʥʥʷ j, ʪʦ ʟ ʨʽʚʥʷʥʥʷ (4.19) ʤʘʻʤʦ  

 

Ͻɻ
ϽὙ ϽὙ                                      (4.46) 
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ʑʦ ʚʽʜʧʦʚʽʜʘʻ ʣʽʥʽʡʥʦʤʫ ʨʝʛʨʝʩʽʡʥʦʤʫ ʨʽʚʥʷʥʥʶ 

 

ὥϽὙ ὥϽὙ                                             (4.47) 

 

ɿʚʽʜʢʠ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʤʘʩʦʚʽʜʜʘʯʽ ʪʘ  ʢʦʝʬʽʮʽʻʥʪʫ 

ʝʬʝʢʪʠʚʥʦʾ ʜʠʬʫʟʽʾ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʚ ʪʚʝʨʜʽʡ ʬʘʟʽ 

 

‍                                                               (4.48) 

 

Ὀ
Ͻː
                                                        (4.49) 

 

ʗʢʱʦ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʦʪʨʠʤʘʥʦ ʜʘʥʽ ʧʨʦ ʢʽʥʝʪʠʢʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʦʜʥʦʯʘʩʥʦ ʜʣʷ 

ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʭʘʨʘʢʪʝʨʥʦʛʦ ʨʦʟʤʽʨʫ ʯʘʩʪʠʥʦʢ ʪʘ ʨʽʟʥʦʛʦ ʛʽʜʨʦʤʦʜʫʣʷ, ʪʦ ʤʘʻʤʦ 

ʥʘʩʪʫʧʥʝ ʨʽʚʥʷʥʥʷ ʜʣʷ ʢʽʥʝʪʠʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ  

 

ȟ Ͻɻ
ϽὙ Ͻ•ϽὙ                                      (4.50) 

 

ʑʦ ʚʽʜʧʦʚʽʜʘʻ ʣʽʥʽʡʥʦʤʫ ʨʝʛʨʝʩʽʡʥʦʤʫ ʨʽʚʥʷʥʥʶ 

 

ὥϽὙ ὥϽ•ϽὙ                                                (4.51) 

 

ɿʚʽʜʢʠ ʦʪʨʠʤʫʻʤʦ ʟʚ'ʷʟʦʢ ʨʝʛʨʝʩʽʡʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟ ʤʘʩʦʦʙʤʽʥʥʠʤʠ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ 
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Ὀ
Ͻː
                                                         (4.52) 

 

‍                                                                 (4.53) 

 

ʅʘ ʦʩʪʘʥʥʴʦʤʫ ʝʪʘʧʽ ʘʧʨʦʢʩʠʤʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʚʩʽ ʤʘʩʦʦʙʤʽʥʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʥʘ ʫʪʦʯʥʠʪʠ ʟʘʩʪʦʩʫʚʘʚʰʠ ʧʨʦʮʝʜʫʨʫ ʥʝʣʽʥʽʡʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʨʽʚʥʷʥʥʷ (4.19), ʷʢʝ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʚ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ 

 

Ὧ ȟ Ͻ
ː

Ͻ
                                          (4.54) 

 

Ὧ Ͻ
Ͻ

                                                        (4.55) 

 

ʜʝ ʚʩʽ ʨʝʛʨʝʩʽʡʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʘ7, ʘ8, ʘ9 ʧʦʚôʷʟʘʥʽ ʟ ʚʝʣʠʯʠʥʘʤʠ DefS, ɻ, Bim. 

 

ʗʢʱʦ ʦʪʨʠʤʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ ʚʠʭʦʜʫ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ cm  

ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʤʽʚ ʨʦʟʯʠʥʥʠʢ-ʩʠʨʦʚʠʥʘ j, ʪʦ ʤʦʞʥʘ ʟʥʘʡʪʠ ʢʦʥʩʪʘʥʪʫ 

ʨʦʟʧʦʜʽʣʫ ʬʘʟʦʚʦʾ ʨʽʚʥʦʚʘʛʠ y  ʪʘ ʚʤʽʩʪ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʫ ʩʠʨʦʚʠʥʽ eS. ʗʢ ʩʣʽʜʢʫʻ ʟ 

(4.30ʘ)  

 

ẗ j
                                                          (4.56) 

 

                                                      ὥ ὥ
j

                                                       (4.57) 
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ɿʚʽʜʢʠ ʦʪʨʠʤʫʻʤʦ ʧʘʨʘʤʝʪʨʠ ʬʘʟʦʚʦʾ ʨʽʚʥʦʚʘʛʠ 

 

                                                               ‐ ȟ                                                  (4.58) 

 

                                                               ‪ Ȣ                                                   (4.59) 

 

ʊʘʢʠʤ ʯʠʥʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʢʽʥʝʪʠʢʠ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʚʩʽʭ ʬʽʟʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʨʝʞʠʤʽʚ ʧʨʦʮʝʩʫ ʰʣʷʭʦʤ ʨʝʛʨʝʩʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʱʦ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʤʝʭʘʥʽʟʤʽʚ ʝʢʩʪʨʘʢʮʽʾ ʪʘ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʪʨʘʛʫʚʘʥʥʷ 

ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ. 

 

4.4. ʇʝʨʝʚʽʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʽ ʢʽʥʝʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ 

ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ 

 

ɺ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 

ʧʨʦʮʝʩʫ ʭʣʘʜʦʥʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ ʜʦʩʣʽʜʞʝʥʠʭ ʦʙôʻʢʪʽʚ ʰʣʷʭʦʤ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʜʘʥʠʭ ʟʘ ʤʝʪʦʜʠʢʦʶ ʦʧʠʩʘʥʦʶ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ.  

4.4.1. ɸʥʘʣʽʟ ʜʘʥʠʭ ʟʘ ʦʜʥʦʨʘʟʦʚʦʛʦ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʧʨʷʥʦ-ʘʨʦʤʘʪʠʯʥʦʾ 

ʩʠʨʦʚʠʥʠ  ʫ ʭʣʘʜʦʥʽ R406A. ʅʘ ʨʠʩ. 4.3 ï 4.6 ʧʨʝʜʩʪʘʚʣʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ ʝʢʩʪʨʘʢʮʽʾ ʘʤʘʨʘʥʪʫ, ʯʦʨʥʦʛʦ ʢʤʠʥʫ, ʢʦʨʽʘʥʜʨʫ ʪʘ ʣʘʚʨʫ ʟʘ 

ʦʜʥʦʨʘʟʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ ï ʪʦʯʢʘʤʠ ʧʦʟʥʘʯʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ , ʩʫʮʽʣʴʥʠʤʠ 

ʣʽʥʽʷʤʠ - ʘʧʨʦʢʩʠʤʘʮʽʷ ʦʪʨʠʤʘʥʠʤ ʢʽʥʝʪʠʯʥʠʤ ʨʽʚʥʷʥʥʷʤ (4.27). 
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ʈʠʩʫʥʦʢ 4.3. ʂʽʥʝʪʠʢʘ ʝʢʩʪʨʘʛʫʚʘʥʥʷ  ʘʤʘʨʘʥʪʫ ʟʘ ʦʜʥʦʨʘʟʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ 

ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʯʠʥʥʠʢ - ʩʠʨʦʚʠʥʘ: 1 ï mL/m0 = 0,5 (j = 0,55); 2 ï mL/m0 

= 1,0 (j =1,09); 3 ï mL/m0 = 1,5 (j =1,64); 4 ï mL/m0 = 2,0 (j =2,19); 5 ï mL/m0 = 2,5 (j = 

2,73). 

 

 

ʈʠʩʫʥʦʢ 4.4. ʂʽʥʝʪʠʢʘ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʯʦʨʥʦʛʦ ʢʤʠʥʫ ʟʘ ʦʜʥʦʨʘʟʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ 

ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʯʠʥʥʠʢ - ʩʠʨʦʚʠʥʘ: 1 ï mL/m0 = 0,5 (j = 0,55); 2 ï mL/m0 

= 1  (j =1,09); 3  ï mL/m0 = 2 (j =2,19); 4  ï mL/m0 = 2,5 (j =2,73); 5 ï mL/m0 =  3 (j 

=3,28). 
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ʈʠʩʫʥʦʢ 4.5. ʂʽʥʝʪʠʢʘ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʢʦʨʽʘʥʜʨʫ ʟʘ ʦʜʥʦʨʘʟʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ 

ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʯʠʥʥʠʢ - ʩʠʨʦʚʠʥʘ: 1 ï mL/m0 = 0,5 (j=0,55); 2 ï mL/m0 

= 1 (j =1,09); 3 ï mL/m0 = (j =2,19); 4ï mL/m0 = 2,5 (j =2,73); 5 ï mL/m0 =3 (j=3,28). 

 

 

ʈʠʩʫʥʦʢ 4.6. ʂʽʥʝʪʠʢʘ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʣʘʚʨʫ ʟʘ ʦʜʥʦʨʘʟʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ ʟʘʣʝʞʥʦ 

ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʯʠʥʥʠʢ - ʩʠʨʦʚʠʥʘ: 1ï mL/m0 =  0,5 (ⱴ =0,55); 2 ï mL/m0 = 1 

(j=1,09);  3 ï mL/m0 = 2 (j =2,19);  4 ï mL/m0 = 3 (j =3,28);  5 ï mL/m0 = 3.5 (j =3,83) 
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ʇʦʭʠʙʢʘ ʘʧʨʦʢʩʠʤʘʮʽʾ ʜʘʥʠʭ ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩ. 4.3-4.6 ʨʽʚʥʷʥʥʷʤ (4.27) ʩʢʣʘʜʘʻ 

ʚ ʩʝʨʝʜʥʴʦʤʫ 1,0é1,4 %, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʘʜʝʢʚʘʪʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ 

ʢʽʥʝʪʠʢʠ ʝʢʩʪʨʘʛʫʚʘʥʥʷ. 

ɿʘʛʘʣʴʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʢʽʥʝʪʠʢʠ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʻ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʝʢʩʪʨʘʢʮʽʾ ʟ ʯʘʩʦʤ ʚʥʘʩʣʽʜʦʢ ʟʤʝʥʰʝʥʥʷ ʨʽʟʥʠʮʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʝʢʩʪʨʘʛʝʥʪ- ʝʢʩʪʨʘʢʪ. 

ʄʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʤʘʻ ʤʽʩʮʝ ʫ ʧʝʨʰʽ 40-60 ʭʚʠʣʠʥ ʝʢʩʪʨʘʛʫʚʘʥʥʷ. ɿʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʯʠʥʥʠʢ - ʩʠʨʦʚʠʥʘ ʚʠʭʽʜ ʝʢʩʪʨʘʢʪʫ ʤʘʡʞʝ ʥʝ 

ʟʙʽʣʴʰʫʻʪʴʩʷ (ʢʨʠʚʽ 4,5 ʥʘ ʨʠʩ. 4.3-4.6 ʧʨʘʢʪʠʯʥʦ ʩʧʽʚʧʘʜʘʶʪʴ). ʎʝ ʻ ʥʘʩʣʽʜʢʦʤ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʘʟʦʚʦʾ ʨʽʚʥʦʚʘʛʠ ʚ ʩʠʩʪʝʤʽ ʝʢʩʪʨʘʢʪ-ʝʢʩʪʨʘʛʝʥʪ ʟʘ ʧʝʚʥʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʬʘʟ. ɺʽʜʧʦʚʽʜʥʽ ʜʘʥʥʽ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4.7. 

ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ ʧʨʠ ʧʝʚʥʦʤʫ ʤʘʩʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 

ʨʦʟʯʠʥʥʠʢ ï ʩʠʨʦʚʠʥʘ  ʚʠʭʽʜ ʝʢʩʪʨʘʢʪʫ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙôʻʤʫ ʨʦʟʯʠʥʥʠʢʘ. 

ɼʣʷ ʘʤʘʨʘʥʪʫ ʪʘ ʣʘʚʨʫ ʮʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ  mL/m0 > 2, ʜʣʷ ʯʦʨʥʦʛʦ ʢʤʠʥʫ ʪʘ ʢʦʨʽʘʥʜʨʫ 

mL/m0 > 2,5.  

ɺʠʭʽʜ ʝʢʩʪʨʘʢʪʫ ʟ ʩʠʨʦʚʠʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʚʤʽʩʪʫ ʮʽʣʴʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʩʠʨʦʚʠʥʽ. ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 4.7 ʥʘʡʙʽʣʴʰʠʡ ʚʠʭʽʜ ʝʢʩʪʨʘʢʪʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʣʷ ʯʦʨʥʦʛʦ ʢʤʠʥʫ (9%) ʪʘ ʢʦʨʽʘʥʜʨʫ (6%), ʥʘʡʤʝʥʰʠʡ ʜʣʷ ʝʢʩʪʨʘʢʪʫ 

ʟ ʘʤʘʨʘʥʪʫ ʪʘ ʣʘʚʨʫ (~2%). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘʚʝʜʝʥʠʭ ʢʽʥʝʪʠʯʥʠʭ ʢʨʠʚʠʭ 

ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʙʫʣʠ ʚʠʟʥʘʯʝʥʥʽ ʚʩʽ ʤʘʩʦʦʙʤʽʥʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʩʣʽʜʞʝʥʦʾ 

ʩʠʨʦʚʠʥʠ. ʎʝʡ ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʚʩʷ ʟʘ ʤʝʪʦʜʠʢʦʶ ʦʧʠʩʘʥʦʶ ʫ ʨʦʟʜʽʣʽ 4.3. ɺʽʜʧʦʚʽʜʥʽ 

ʜʘʥʽ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 4.2. 
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 ʈʠʩʫʥʦʢ 4.7. ɻʨʘʬʽʢ ʬʘʟʦʚʦʾ ʨʽʚʥʦʚʘʛʠ ʚ ʩʠʩʪʝʤʽ  ʝʢʩʪʨʘʛʝʥʪ (ʩʠʨʦʚʠʥʘ) ï 

ʭʣʘʜʦʥ R406A ʟʘ ʦʜʥʦʨʘʟʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ. 

 

ʊʘʙʣʠʮʷ 4.2. 

ʄʘʩʦʦʙʤʽʥʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʩʣʽʜʞʝʥʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʧʨʠ 

ʝʢʩʪʨʘʛʫʚʘʥʥʽ ʫ ʭʣʘʜʦʥʽ R406 

ʉʠʨʦʚʠʥʘ 

ʍʘʨʘʢʪʝʨʥʠʡ 

ʨʦʟʤʽʨ 

ʯʘʩʪʠʥʦʢ, 

RV, ʤ 

ʄʘʩʦʦʙʤʽʥʥʽ ʢʦʝʬʽʮʽʻʥʪʠ 
ʂʦʥʩʪʘʥʪʠ ʨʽʚʥʷʥʥʷ 

ʬʘʟʦʚʦʾ ʨʽʚʥʦʚʘʛʠ 

DefS, ʤ
2/c Bim b, ʤ/ʩ ɻ y eS, % 

ɸʤʘʨʘʥʪ 2Ö10-4 3,47Ö10-11 1,36 3,93Ö10-8 3,06 0,23 8,33 

ʏʦʨʥʠʡ  

ʢʤʠʥ 
2.5Ö10-4 4,7Ö10-11 0,42 5,81Ö10-8 2,26 0,14 45,9 

ʂʦʨʽʘʥʜʨ 3Ö10-4 3,47Ö10-11 1,35 1,57Ö10-7 3,06 0,2 24,1 

ʃʘʚʨ 3,5Ö10-4 3,05Ö10-11 2,65 2,63Ö10-7 3,48 0,15 9,48 

 

ʗʢ ʩʣʽʜʢʫʻ ʟ ʜʘʥʠʭ ʪʘʙʣʠʮʽ ʥʘʡʙʽʣʴʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ ʤʘʻ ʤʽʩʮʝ ʧʨʠ 

ʝʢʩʪʨʘʛʫʚʘʥʥʽ ʯʦʨʥʦʛʦ ʢʤʠʥʫ, ʥʘʡʤʝʥʰʠʡ ʧʨʠ ʝʢʩʪʨʘʛʫʚʘʥʥʽ ʣʘʚʨʫ. ɼʣʷ ʘʤʘʨʘʥʪʫ ʪʘ 

ʢʦʨʽʘʥʜʨʫ ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ ʚʠʷʚʠʚʩʷ ʦʜʥʘʢʦʚʠʤ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ ʱʦ ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʪʘ ʤʽʥʽʤʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪʠ ʜʠʬʫʟʽʾ ʜʣʷ ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʽʚ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ 
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ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʥʘ 40%.  

ʄʘʩʦʦʙʤʽʥʥʝ ʯʠʩʣʦ ɹʽʦ ʧʦʨʷʜʢʘ ʦʜʠʥʠʮʽ ʦʟʥʘʯʘʻ, ʱʦ ʧʨʦʮʝʩ ʝʢʩʪʨʘʛʫʚʘʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʥʠʟʴʢʦ ʽʥʪʝʥʩʠʚʥʦʤʫ ʨʝʞʠʤʽ ʤʘʮʝʨʘʮʽʾ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʫʤʦʚʘʤ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ. ʎʝ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʥʘʯʝʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʫ 

ʬʦʨʤʠ ɻº3, ʪʦʙʪʦ ʢʚʘʜʨʘʪʠʯʥʦʤʫ ʧʨʦʬʽʣʶ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʫ 

ʩʠʨʦʚʠʥʽ ʚ ʧʨʦʮʝʩʽ ʝʢʩʪʨʘʛʫʚʘʥʥʷ. 

ʂʦʝʬʽʮʽʻʥʪ ʤʘʩʦʚʽʜʜʘʯʽ ʫ ʨʽʜʢʽʡ ʬʘʟʽ b ʢʦʨʝʣʶʻ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʠʬʫʟʽʾ, ʱʦ 

ʚʽʜʦʤʦ ʟ ʪʝʦʨʽʾ ʪʝʧʣʦ-ʤʘʩʦʦʙʤʽʥʫ. ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ b ̒  ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʽʣʴʢʠ ʫʤʦʚʘʤ, 

ʷʢʽ ʙʫʣʠ ʨʝʘʣʽʟʦʚʘʥʽ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʝʢʩʪʨʘʢʮʽʡʥʽʡ ʫʩʪʘʥʦʚʮʽ, ʘ ʩʘʤʝ ʨʝʞʠʤ 

ʤʘʮʝʨʘʮʽʾ ʫ ʟʨʽʜʞʝʥʦʤʫ ʭʣʘʜʦʥʽ R406A.  

ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʦʥʩʪʘʥʪ ʨʦʟʧʦʜʽʣʫ ʬʘʟʦʚʦʾ ʨʽʚʥʦʚʘʛʠ y  ʫ ʜʦʩʣʽʜʞʝʥʠʭ 

ʩʠʩʪʝʤʘʭ ʝʢʩʪʨʘʛʝʥʪ-ʝʢʩʪʨʘʢʪ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʥʘʡʙʽʣʴʰʫ ʝʢʩʪʨʘʢʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ 

ʤʘʶʪʴ ʘʤʘʨʘʥʪ (y=0,23) ʪʘ ʢʦʨʽʘʥʜʨ (y=0,2), ʪʦʙʪʦ ʜʣʷ ʮʠʭ ʨʝʯʦʚʠʥ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʝʢʩʪʨʘʢʪʫ ʫ ʨʦʟʯʠʥʥʠʢʫ ʧʨʠʙʣʠʟʥʦ ʚ 1,5 ʨʘʟʠ ʙʽʣʴʰʝ ʟʘ ʪʠʭ ʩʘʤʠʭ ʦʙôʻʤʽʚ ʨʦʟʯʠʥʥʠʢʘ 

ʥʽʞ ʜʣʷ ʯʦʨʥʦʛʦ ʢʤʠʥʫ (y=0,14) ʪʘ ʣʘʚʨʫ (y=0,15).  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʦ ʧʦʯʘʪʢʦʚʠʡ ʚʤʽʩʪ 

ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʫ ʩʠʨʦʚʠʥʽ eS. ʎʷ ʚʝʣʠʯʠʥʘ ʻ ʘʩʠʤʧʪʦʪʦʶ ʢʨʠʚʦʾ ʬʘʟʦʚʦʾ ʨʽʚʥʦʚʘʛʠ 

ʧʨʠ ⱴ­¤. ʗʢ ʚʠʜʥʦ ʟ ʧʦʨʽʚʥʷʥʥʷ ʟ ʪʘʙʣʠʮʽ ʚʝʣʠʯʠʥʘ eS ʫ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʙʽʣʴʰʝ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʚʠʭʦʜʫ ʝʢʩʪʨʘʢʪʫ ʟʘ ʫʤʦʚ ʦʜʥʦʨʘʟʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ. ʗʢ ʚʠʧʣʠʚʘʻ 

ʟ ʧʨʦʚʝʜʝʥʦʛʦ ʚʠʱʝ ʪʝʦʨʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʭʽʜ ʮʽʣʴʦʚʦʾ ʨʝʯʦʚʠʥʠ ʤʦʞʥʘ ʟʙʽʣʴʰʠʪʠ 

ʟʘ ʫʤʦʚ ʙʘʛʘʪʦʨʘʟʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ. 

4.4.2. ɸʥʘʣʽʟ ʜʘʥʠʭ ʟʘ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʧʨʷʥʦ-ʘʨʦʤʘʪʠʯʥʦʾ 

ʩʠʨʦʚʠʥʠ  ʫ ʭʣʘʜʦʥʽ  R406A. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʩʝʨʽʶ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʦ ʚʧʣʠʚʫ ʯʠʩʣʘ 

ʮʠʢʣʽʚ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʨʦʟʯʠʥʥʠʢ ï ʩʠʨʦʚʠʥʘ. ɯʜʝʷ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ 

ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʚʠʣʫʯʝʥʥʷ ʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ 

ʟʨʦʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʮʠʢʣʽʚ n (ʨʽʚʥʷʥʥʷ 4.27ʘ). ʇʨʠ ʮʴʦʤʫ ʪʨʠʚʘʣʽʩʪʴ 

ʦʜʥʦʛʦ ʮʠʢʣʫ ʦʙʠʨʘʣʘʩʴ ʚ ʤʝʞʘʭ 40é60 ʭʚʠʣʠʥ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʙʽʣʴʰʽʡ ʪʨʠʚʘʣʦʩʪʽ 

ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʚʠʭʽʜ ʝʢʩʪʨʘʢʪʫ ʟʙʽʣʴʰʫʚʘʚʩʷ ʥʝʟʥʘʯʥʦ, ʷʢ ʚʠʧʣʠʚʘʻ ʟ ʘʥʘʣʽʟʫ ʜʘʥʠʭ 

ʢʥ̔ʝʪʠʢʠ ʦʜʥʦʨʘʟʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ, ʥʘʚʝʜʝʥʠʭ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ.  ɺʽʜʧʦʚʽʜʥʽ 
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ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4.8 - 4.11.  

ɼʦʙʨʝ ʚʠʜʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʮʠʢʣʽʚ ʚʽʜ n=1 ʜʦ n=5 ʟʙʽʣʴʰʫʻ ʚʠʭʽʜ 

ʝʢʩʪʨʘʢʪʫ ʟ ʜʦʩʣʽʜʞʝʥʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʚ 6é7 ʨʘʟʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʞʠʤʫ ʙʘʛʘʪʦʨʘʟʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ. ʇʨʠʯʦʤʫ ʟʘʣʝʞʥʽʩʪʴ ʚʠʭʦʜʫ ʮʽʣʴʦʚʦʾ 

ʨʝʯʦʚʠʥʠ ʚʽʜ ʯʠʩʣʘ ʮʠʢʣʽʚ ʧʨʘʢʪʠʯʥʦ ʣʽʥʽʡʥʘ.  

ɺ ʪʦʡ ʞʝ ʯʘʩ, ʷʢ ʩʣʽʜʢʫʻ ʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʽʩʥʫʻ ʤʘʢʩʠʤʫʤ ʚʠʭʦʜʫ ʝʢʩʪʨʘʢʪʫ 

ʧʨʠ ʧʝʚʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʦʙôʻʤʽʚ ʨʦʟʯʠʥʥʠʢ-ʩʠʨʦʚʠʥʘ. ʊʘʢ ʥʘʧʨʠʢʣʘʜ, ʤʘʩʦʚʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʯʠʥʥʠʢ - ʩʠʨʦʚʠʥʘ mL/m0 = 1,5é2 ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʠʡ ʚʠʭʽʜ 

ʘʤʘʨʘʥʪʦʚʦʾ ʦʣʽʾ ʫ ʚʩʴʦʤʫ ʜʽʘʧʘʟʦʥʽ ʜʦʩʣʽʜʞʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʮʠʢʣʽʚ ʟʘ ʙʘʛʘʪʦʨʘʟʦʚʦʾ 

ʝʢʩʪʨʘʢʮʽʾ (n = 1é5). 

ɼʣʷ ʽʥʰʠʭ ʟʨʘʟʢʽʚ ʧʨʷʥʦ-ʘʨʦʤʘʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘʢʦʞ ʚʠʜʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʤʽʚ ʨʦʟʯʠʥʥʠʢ-ʩʠʨʦʚʠʥʘ ʥʝ ʟʙʽʣʴʰʫʻ ʚʠʭʽʜ ʝʢʩʪʨʘʢʪʫ ʟʘ 

ʙʘʛʘʪʦʨʘʟʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ (ʨʠʩ. 4.9 - 4.11.) 

 

 

ʈʠʩʫʥʦʢ 4.8. ɺʠʭʽʜ ʝʢʩʪʨʘʢʪʫ ʟ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʯʠʩʣʘ ʮʠʢʣʽʚ ʪʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʯʠʥʥʠʢ ï ʩʠʨʦʚʠʥʘ: 1 ï mL/m0 = 0,5 (j = 0,55); 2 ï mL/m0 = 1,0 (j 

=1,09); 3 ï mL/m0 = 1,5 (j =1,64); 4 ï mL/m0 = 2,0 (j =2,19); 5 ï mL/m0 = 2,5 (j = 2,73) 

(ʪʨʠʚʘʣʽʩʪʴ ʮʠʢʣʫ 60 ʭʚ., ʨʦʟʯʠʥʥʠʢ R406A) 
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ʈʠʩʫʥʦʢ 4.9. ɺʠʭʽʜ ʝʢʩʪʨʘʢʪʫ ʟ ʯʦʨʥʦʛʦ ʢʤʠʥʫ ʟʘʣʝʞʥʦ ʚʽʜ ʯʠʩʣʘ ʮʠʢʣʽʚ ʪʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʯʠʥʥʠʢ ï ʩʠʨʦʚʠʥʘ: 1 ï mL/m0 = 0,5 (j = 0,55); 2 ï mL/m0 = 1  (j 

=1,09); 3  ï mL/m0 = 2 (j =2,19); 4  ï mL/m0 = 2,5 (j =2,73); 5 ï mL/m0 =  3 (j =3,28)  

(ʪʨʠʚʘʣʽʩʪʴ ʮʠʢʣʫ 60 ʭʚ., ʨʦʟʯʠʥʥʠʢ R406A) 

 

 

ʈʠʩʫʥʦʢ 4.10. ɺʠʭʽʜ ʝʢʩʪʨʘʢʪʫ ʟ ʢʦʨʽʘʥʜʨʫ ʟʘʣʝʞʥʦ ʚʽʜ ʯʠʩʣʘ ʮʠʢʣʽʚ ʪʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʯʠʥʥʠʢ ï ʩʠʨʦʚʠʥʘ: 1 ï mL/m0 = 0,5 (j=0,55); 2 ï mL/m0 = 1 (j =1,09); 

3 ï mL/m0 = 2 (j =2,19); 4ï mL/m0 = 2,5 (j =2,73); 5 ï mL/m0 =3 (j=3,28) (ʪʨʠʚʘʣʽʩʪʴ 

ʮʠʢʣʫ 40 ʭʚ., ʨʦʟʯʠʥʥʠʢ R406A) 
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ʈʠʩʫʥʦʢ 4.11. ɺʠʭʽʜ ʝʢʩʪʨʘʢʪʫ ʟ ʣʘʚʨʫ ʟʘʣʝʞʥʦ ʚʽʜ ʯʠʩʣʘ ʮʠʢʣʽʚ ʪʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʯʠʥʥʠʢ ï ʩʠʨʦʚʠʥʘ: 1ï mL/m0 =  0,5 (j =0,55); 2 ï mL/m0 = 1 (j=1,09);  

3 ï mL/m0 = 2 (j =2,19);  4 ï mL/m0 = 3 (j =3,28);  5 ï mL/m0 = 3.5 (j =3,83)  (ʪʨʠʚʘʣʽʩʪʴ 

ʮʠʢʣʫ 40 ʭʚ., ʨʦʟʯʠʥʥʠʢ R406A) 

 

ɺ ʪʦʡ ʞʝ ʯʘʩ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʠʩʣʘ ʮʠʢʣʽʚ ʟʨʦʩʪʘʻ 

ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ, ʷʢʱʦ ʟʘʛʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʦʜʥʦʛʦ ʮʠʢʣʫ 60 ʭʚʠʣʠʥ, ʪʦ 

ʚʽʜʧʦʚʽʜʥʦ 5 ʮʠʢʣʽʚ - 300 ʭʚʠʣʠʥ. ʊʦʤʫ ʪʨʝʙʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʝʢʩʪʨʘʢʮʽʡʥʦʛʦ ʮʠʢʣʫ ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʮʠʢʣʽʚ. ʗʢ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʫ ʨʦʟʜʽʣʽ 4.2 

ʽʩʥʫʻ ʦʧʪʠʤʘʣʴʥʘ (ʤʘʢʩʠʤʘʣʴʥʘ) ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʘ ʧʝʚʥʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʧʨʦʮʝʩʫ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʯʠʥʥʠʢ ï ʩʠʨʦʚʠʥʘ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʟʨʘʭʦʚʫʚʘʣʦʩʴ ʟʘ ʬʦʨʤʫʣʦʶ:  

 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ = ɺʠʭʽʜ ʝʢʩʪʨʘʢʪʫ /(ʯʠʩʣʦ ʮʠʢʣʽʚ n). 

 

ʊʝʦʨʝʪʠʯʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫ ʙʘʛʘʪʦʨʘʟʦʚʦʤʫ ʧʨʦʮʝʩʽ ʝʢʩʪʨʘʛʫʚʘʥʥʷ 

ʨʦʟʨʘʭʦʚʫʚʘʣʘʩʴ ʟʘ ʨʽʚʥʷʥʥʷʤ, ʷʢʝ ʚʠʧʣʠʚʘʻ ʟ (4.27ʘ)  
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ὖὶέὨόὧὸὭὺὭὸώϽρ
Ͻy
Ͻρ Ὡ

ϽЎ Ͻ
Ͻː

Ͻː                   (4.60) 

 

ʜʝ DFom ï ʤʘʩʦʦʙʤʽʥʥʝ ʯʠʩʣʦ ʌʫʨʴʻ ʨʦʟʨʘʭʦʚʘʥʦ ʟʘ ʪʨʠʚʘʣʽʩʪʶ ʦʜʥʦʛʦ 

ʝʢʩʪʨʘʢʮʽʡʥʦʛʦ ʮʠʢʣʫ.  

ɺʽʜʧʦʚʽʜʥʽ ʜʘʥʽ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 4.12 - 4.15. ʇʦʭʠʙʢʘ ʘʧʨʦʢʩʠʤʘʮʽʾ ʜʘʥʠʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʙʘʛʘʪʦʨʘʟʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ ʨʽʚʥʷʥʥʷʤ (4.60) ʩʢʣʘʜʘʻ ʚ 

ʩʝʨʝʜʥʴʦʤʫ 1,2é1.5 % 

 

 
ʘ) 

1 ï n = 1; 2 ï n = 2;  

3 ï n = 3; 4 ï n = 4;  

5 ï n = 5 

ʙ) 

1 ï mL/m0 = 0,5; 2 ï mL/m0 = 1;  

3 ï mL/m0 = 1,5; 4 ï mL/m0 = 2;  

5 ï mL/m0 = 2,5 

 

ʈʠʩʫʥʦʢ 4.12. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʙʘʛʘʪʦʨʘʟʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ  ʘʤʘʨʘʥʪʫ 

(ʛʨʘʤ ʝʢʩʪʨʘʢʪʫ ʟʘ ʮʠʢʣ) ʟʘʣʝʞʥʦ: ʘ) - ʚʽʜ ʯʠʩʣʘ ʮʠʢʣʽʚ (n); ʙ) - ʤʘʩʦʚʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʯʠʥʥʠʢ ï ʩʠʨʦʚʠʥʘ (mL/m0) 

0 1 2 3 4
0

20

40

60

80

1

2

3

4

5

model

model

model

model

model

Solvent- solid

P
ro

d
u

ct
iv

it
y
, 

g
ra

m
/c

y
c
le

jopt

0 2 4 6
0

20

40

60

80

1

2

3

4

5

model

model

model

model

model

n, cycles

P
ro

d
u

ct
iv

it
y
, 
g

ra
m

/c
y
c
le

nopt



150 
 

 

 
ʘ) 

1 ï n = 1; 2 ï n = 2;  

3 ï n = 3; 4 ï n = 4;  

5 ï n = 5 

ʙ) 

1 ï mL/m0 = 0,5; 2 ï mL/m0 = 1;  

3 ï mL/m0 = 2; 4 ï mL/m0 = 2,5;  

5 ï mL/m0 = 3 

 

ʈʠʩʫʥʦʢ 4.13. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʙʘʛʘʪʦʨʘʟʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ  ʯʦʨʥʦʛʦ 

ʢʤʠʥʫ (ʛʨʘʤ ʝʢʩʪʨʘʢʪʫ ʟʘ ʮʠʢʣ) ʟʘʣʝʞʥʦ: ʘ) - ʚʽʜ ʯʠʩʣʘ ʮʠʢʣʽʚ (n); ʙ) - ʤʘʩʦʚʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʯʠʥʥʠʢ ï ʩʠʨʦʚʠʥʘ (mL/m0) 
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ʘ) 

1 ï n = 1; 2 ï n = 2;  

3 ï n = 3; 4 ï n = 4;  

5 ï n = 5 

ʙ) 

1 ï mL/m0 = 0,5; 2 ï mL/m0 = 1;  

3 ï mL/m0 = 2; 4 ï mL/m0 = 2,5;  

5 ï mL/m0 = 3 

 

ʈʠʩʫʥʦʢ 4.14. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʙʘʛʘʪʦʨʘʟʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ  ʢʦʨʽʘʥʜʨʫ 

(ʛʨʘʤ ʝʢʩʪʨʘʢʪʫ ʟʘ ʮʠʢʣ) ʟʘʣʝʞʥʦ: ʘ) - ʚʽʜ ʯʠʩʣʘ ʮʠʢʣʽʚ (n); ʙ) - ʤʘʩʦʚʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʯʠʥʥʠʢ ï ʩʠʨʦʚʠʥʘ (mL/m0) 
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ʅʘ ʥʘʚʝʜʝʥʠʭ ʛʨʘʬʽʢʘʭ ʧʦʟʥʘʯʝʥʦ ʧʦʣʦʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ (ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ) ʧʨʦʮʝʩʫ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʧʨʷʥʦ-ʘʨʦʤʘʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ 

ʫ ʟʨʽʜʞʝʥʦʤʫ ʭʣʘʜʦʥʽ  R406A. ʆʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʯʠʩʣʘ ʮʠʢʣʽʚ (nopt)  ʪʘ ʦʙôʻʤʥʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʯʠʥʥʠʢ ï ʩʠʨʦʚʠʥʘ (opt) ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʰʣʷʭʦʤ ʧʦʰʫʢʫ 

ʤʘʢʩʠʤʫʤʫ ʬʫʥʢʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ (ʨʽʚʥʷʥʥʷ 4.60). ʎʷ ʟʘʜʘʯʘ ʚʠʨʽʰʫʚʘʣʘʩʴ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʮʝʜʫʨ ʚ ʩʠʩʪʝʤʽ Mathcad 

ɿ ʥʘʚʝʜʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʣʠʚʘʻ, ʱʦ ʦʧʪʠʤʘʣʴʥʠʤʠ ʨʝʞʠʤʘʤʠ ʙʘʛʘʪʦʨʘʟʦʚʦʾ 

ʝʢʩʪʨʘʢʮʽʾ ʚ ʭʣʘʜʦʥʽ R406A ʻ ʥʘʩʪʫʧʥʽ: ʜʣʷ ʘʤʘʨʘʥʪʫ jopt = 1,7; nopt = 3,4; ʜʣʷ ʯʦʨʥʦʛʦ 

ʢʤʠʥʫ jopt = 2,4, nopt = 4; ʜʣʷ ʢʦʨʽʘʥʜʨʫ jopt = 2,5; nopt = 3,0; ʜʣʷ ʣʘʚʨʫ jopt = 3,5; nopt = 

3,0.  

 

ʎʽ ʜʘʥʥʽ ʙʫʣʦ ʦʢʨʫʛʣʝʥʦ ʜʣʷ ʮʽʣʠʭ ʟʥʘʯʝʥʴ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ 

ʧʨʘʢʪʠʮʽ. ʋʟʘʛʘʣʴʥʶʶʯʠ ʚʩʽ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ 

ʫ ʨʦʙʦʪʽ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʦʧʪʠʤʘʣʴʥʽ ʨʝʞʠʤʠ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʫ ʟʨʽʜʞʝʥʦʤʫ ʭʣʘʜʦʥʽ 

R406A ʜʦʩʣʽʜʞʝʥʦʾ ʧʨʷʥʦ-ʘʨʦʤʘʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ. 

 
ʘ) 

1 ï n = 1; 2 ï n = 2;  

3 ï n = 3; 4 ï n = 4;  

5 ï n = 5 

ʙ) 

1 ï mL/m0 = 0,5; 2 ï mL/m0 = 1;  

3 ï mL/m0 = 2; 4 ï mL/m0 = 3;  

5 ï mL/m0 = 3,5 

 

ʈʠʩʫʥʦʢ 4.15. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʙʘʛʘʪʦʨʘʟʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ  ʣʘʚʨʫ (ʛʨʘʤ 

ʝʢʩʪʨʘʢʪʫ ʟʘ ʮʠʢʣ) ʟʘʣʝʞʥʦ: ʘ) - ʚʽʜ ʯʠʩʣʘ ʮʠʢʣʽʚ (n); ʙ) - ʤʘʩʦʚʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʨʦʟʯʠʥʥʠʢ ï ʩʠʨʦʚʠʥʘ (mL/m0) 
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ʊʘʙʣʠʮʷ 4.3.  

ʆʧʪʠʤʘʣʴʥʽ ʨʝʞʠʤʠ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʫ ʟʨʽʜʞʝʥʦʤʫ ʭʣʘʜʦʥʽ R406A 

ʜʦʩʣʽʜʞʝʥʦʾ ʧʨʷʥʦ-ʘʨʦʤʘʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ 
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ʠ
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ʩ
ʪ
ʨ
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,
 
 
%

  

ɸʤʘʨʘʥʪ  7...8  200 10/15  20...45  8...16  60  3  5...7  

ʊʤʠʥ   7...8  250 8/17   20...45   8...16   60  4  28...35  

ʂʦʨʽʘʥʜʨ  7...8  250 8/17   20...45   8...16   40  3  16...17  

ʃʘʚʨ  7...8  350 13/37   20...45   8...16   40  3  6...7  

 

 ɺʠʩʥʦʚʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 4 

1. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ 3 ʦʩʥʦʚʥʠʭ ʧʽʜʭʦʜʠ ʜʦ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ ʪʘ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʽʩʥʫʶʯʽ ʤʦʜʝʣʽ ʦʪʨʠʤʘʥʽ ʜʣʷ 

ʯʘʩʪʦʢ ʩʠʨʦʚʠʥʠ ʧʨʘʚʠʣʴʥʦʾ ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ ʟʘ ʫʤʦʚ ʩʪʘʣʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʨʝʯʦʚʠʥʠ ʥʘ ʤʽʞʬʘʟʥʽʡ ʧʦʚʝʨʭʥʽ ʪʘ ʚ ʦʙôʻʤʽ ʨʦʟʯʠʥʥʠʢʘ, ʱʦ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ ʚ  ʨʝʞʠʤʽ 

ʤʘʮʝʨʘʮʽʾ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ.  

2. ɺʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʢʽʥʝʪʠʢʠ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ 

ʜʚʦʭ ʟʚʠʯʘʡʥʠʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʜʣʷ ʩʝʨʝʜʥʴʦʦʙôʻʤʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ, ʷʢʘ 

ʚʨʘʭʦʚʫʻ ʟʤʽʥʥʫ ʚ ʯʘʩʽ ʢʦʥʮʝʥʪʨʘʮʽʶ ʥʘ ʤʽʞʬʘʟʥʽʡ ʧʦʚʝʨʭʥʽ ʩʠʩʪʝʤʠ ʪʘ ʚ ʦʙôʻʤʽ 

ʨʦʟʯʠʥʥʠʢʘ, ʜʦʚʽʣʴʥʫ ʛʝʦʤʝʪʨʠʯʥʫ ʬʦʨʤʫ ʯʘʩʪʦʢ, ʷʢʘ ʚʨʘʭʦʚʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʬʦʨʤʠ. ʆʪʨʠʤʘʥʦ ʘʥʘʣʽʪʠʯʥʠʡ ʨʦʟʚôʷʟʦʢ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ, ʷʢʠʡ ʦʧʠʩʫʻ ʢʽʥʝʪʠʢʫ 

ʝʢʩʪʨʘʢʮʽʾ ʚ ʪʚʝʨʜʽʡ ʪʘ ʨʽʜʠʥʥʽʡ ʬʘʟʘʭ ʪʘ ʤʽʩʪʷʪʴ ʚʠʟʥʘʯʘʣʴʥʽ ʤʘʩʦʦʙʤʽʥʥʽ ʯʠʩʣʘ 

ʧʦʜʽʙʥʦʩʪʽ, ʚʨʘʭʦʚʫʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʤʽʚ ʝʢʩʪʨʘʛʝʥʪ ï ʩʠʨʦʚʠʥʘ  ʪʘ ʢʦʥʩʪʘʥʪʫ 

ʨʦʟʧʦʜʽʣʫ ʬʘʟʦʚʦʾ ʨʽʚʥʦʚʘʛʠ.  

3. ʇʨʦʚʝʜʝʥʘ ʧʝʨʝʚʽʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʨʽʚʥʷʥʴ ʰʣʷʭʦʤ ʨʝʛʨʝʩʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʢʽʥʝʪʠʢʠ ʝʢʩʪʨʘʛʫʚʘʥʥʷ. ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ 

ʘʧʨʦʢʩʠʤʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʣʝʞʠʪʴ ʚ ʤʝʞʘʭ 1é2%. ʆʪʨʠʤʘʥʦ ʚʩʽ 
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ʤʘʩʦʦʙʤʽʥʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʩʣʽʜʞʝʥʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʧʨʠ ʝʢʩʪʨʘʛʫʚʘʥʥʽ ʫ 

ʭʣʘʜʦʥʽ R406A: ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ ʣʝʞʠʪʴ ʚ ʤʝʞʘʭ 2Ö10-7é5Ö10-8 ʤ/ʩ; ʤʘʩʦʦʙʤʽʥʥʝ 

ʯʠʩʣʦ ɹʽʦ - 0,4é2,6; ʢʦʥʩʪʘʥʪʘ ʨʦʟʧʦʜʽʣʫ ʬʘʟʦʚʦʾ ʨʽʚʥʦʚʘʛʠ ʫ ʜʦʩʣʽʜʞʝʥʠʭ ʩʠʩʪʝʤʘʭ 

ʝʢʩʪʨʘʛʝʥʪ-ʝʢʩʪʨʘʢʪ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ y=0,2 ʜʦ  y=0,1;  ʘ ʧʦʯʘʪʢʦʚʠʡ ʚʤʽʩʪ ʮʽʣʴʦʚʦʾ 

ʨʝʯʦʚʠʥʠ ʫ ʩʠʨʦʚʠʥʽ eS = 8,3é46%. 

4. ɺʧʝʨʰʝ ʦʪʨʠʤʘʥʦ ʦʧʪʠʤʘʣʴʥʽ ʨʝʞʠʤʠ ʧʨʦʚʝʜʝʥʥʷ ʙʘʛʘʪʦʨʘʟʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ ʫ 

ʟʨʽʜʞʝʥʦʤʫ ʭʣʘʜʦʥʽ R406A, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʘʢʩʠʤʫʤ ʚʠʭʦʜʫ ʝʢʩʪʨʘʢʪʫ ʟ 

ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʽʚ ʧʨʷʥʦ-ʘʨʦʤʘʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ, ʜʝ ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʻ 

ʤʘʢʩʠʤʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ: 

ʨʦʟʤʽʨ ʯʘʩʪʠʥʦʢ 200...300 ʤʢʤ, ʪʝʤʧʝʨʘʪʫʨʘ 20...40ʦʉ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʯʠʥʥʠʢ-

ʩʠʨʦʚʠʥʘ 1,5/1...2,8/1, ʪʨʠʚʘʣʽʩʪʴ ʮʠʢʣʫ ʝʢʩʪʨʘʢʮʽʾ 40...60 ʭʚ, ʯʠʩʣʦ ʮʠʢʣʽʚ 3-4. 
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ʈʆɿɼɯʃ 5 

 

ʇɽʈʉʇɽʂʊʀɺʀ ʇʈɸʂʊʀʏʅʆɰ ʈɽɸʃɯɿɸʎɯɰ ɼʆʉʃɯɼɾɽʅʔ ɿ 

ʂʈɯʆʇɽʈɽʈʆɹʂʀ ʈʆʉʃʀʅʅʆɰ ʉʀʈʆɺʀʅʀ 

 

5.1. ʇʦʢʘʟʥʠʢʠ ʙʝʟʧʝʢʠ ʭʣʘʜʦʥʦʚʠʭ ʝʢʩʪʨʘʢʪʽʚ ʽ ʢʨʽʦʩʫʙʣʽʤʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ 

ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʨʽʦʩʫʙʣʽʤʘʮʽʾ ʪʘ ʭʣʘʜʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ  

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ, ʷʢʽ ʥʝ ʜʦʪʨʠʤʫʚʘʣʠʩʴ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʽ 

ʥʝ ʧʨʦʡʰʣʠ ʧʝʨʝʚʽʨʢʫ ʷʢʦʩʪʽ ʧʨʦʪʷʛʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʞʫʪʴ ʩʪʘʥʦʚʠʪʠ ʥʝʙʝʟʧʝʢʫ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʘʡʙʫʪʥʽʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ʊʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʪʘ 

ʧʨʠʜʘʪʥʦʩʪʽ ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʧʽʜ ʯʘʩ ʾʾ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʚʠʥʥʦ ʚʽʜʧʦʚʽʜʘʪʠ 

ʢʦʥʢʨʝʪʥʠʤ ʩʪʘʥʜʘʨʪʘʤ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʯʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ, ʨʝʘʣʽʟʘʮʽʾ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʩʫʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʤʦʞʝ 

ʚʠʢʣʠʢʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʽ ʰʪʨʘʬʥʽ ʩʘʥʢʮʽʾ ʚʠʨʦʙʥʠʢʽʚ, ʘʞ 

ʜʦ ʙʘʥʢʨʫʪʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʗʢʽʩʪʴ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʚʩʪʘʥʦʚʣʝʥʠʤ ʚʠʤʦʛʘʤ ʟʘʢʦʥʽʚ 

ʋʢʨʘʾʥʠ çʇʨʦ ʷʢʽʩʪʴ ʽ ʙʝʟʧʝʯʥʽʩʪʴ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʧʨʦʜʦʚʦʣʴʯʦʾ ʩʠʨʦʚʠʥʠè  ʽ  

"ʇʨʦ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʪʘ ʚʠʤʦʛʠ ʜʦ ʙʝʟʧʝʯʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ" ʪʘ 

ʦʩʥʦʚʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʙʝʟʧʝʢʠ ʧʨʦʜʦʚʦʣʴʯʦʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʶʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤʠ ʥʦʨʤʘʪʠʚʥʠʤʠ ʘʢʪʘʤʠ [312, 313]: 

ï ʦʢʨʝʤʽ ʨʦʟʜʽʣʠ "ʄʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ" N 5061-89 ʚʽʜ 01.08.89 ʨ. 

(ʚ ʨʝʜʘʢʮʽʾ ʚʽʜ 06.09.2016); 

ï çʇʘʨʘʤʝʪʨʠ ʙʝʟʧʝʯʥʦʩʪʽ ʤôʷʩʘ ʧʪʠʮʽè, ʟʘʪʚʝʨʜʞʝʥʽ ʅʘʢʘʟʦʤ ʄʆɿ ʋʢʨʘʾʥʠ ˉ 

695 ʚʽʜ 06.08.2013; 

ï ɼʝʨʞʘʚʥʽ ʩʘʥʽʪʘʨʥʽ ʧʨʘʚʠʣʘ ɼʉʇ 4.4.5.078-2001 çʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʥʦʨʤʘʪʠʚʠ 

ʪʘ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ ʧʨʦʜʫʢʮʽʾ ʛʨʦʤʘʜʩʴʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷè, ʟʘʪʚʝʨʜʞʝʥʽ ʧʦʩʪʘʥʦʚʦʶ 

ʄʆɿ ʋʢʨʘʾʥʠ ˉ 139 ʚʽʜ 07.11.2001; 
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ï ɼʝʨʞʘʚʥʽ ʛʽʛʽʻʥʽʯʥʽ ʥʦʨʤʘʪʠʚʠ ɼɻʅ 6.6.1.1-130-2006 çɼʦʧʫʩʪʠʤʽ ʨʽʚʥʽ ʚʤʽʩʪʫ 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ 137 Cs ʽ 90 Sr ʫ ʧʨʦʜʫʢʪʘʭ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʧʠʪʥʽʡ ʚʦʜʽ. ɼʝʨʞʘʚʥʽ 

ʛʽʛʽʻʥʽʯʥʽ ʥʦʨʤʘʪʠʚʠè, ʟʘʪʚʝʨʜʞʝʥʽ ʥʘʢʘʟ ʄʆɿ ˉ 256 ʚʽʜ 03.05.2006; 

ï ɺʠʤʦʛʠ ʜʦ ʤʝʜʫ, ʟʘʪʚʝʨʜʞʝʥʽ ʥʘʢʘʟʦʤ ʄʽʥʘʛʨʦʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ˉ 330 ʚʽʜ 

19.06.2019 ʨ.; 

ï ɼʝʨʞʘʚʥʽ ʛʽʛʽʻʥʽʯʥʽ ʧʨʘʚʠʣʘ ʽ ʥʦʨʤʠ "ʈʝʛʣʘʤʝʥʪ ʤʘʢʩʠʤʘʣʴʥʠʭ ʨʽʚʥʽʚ ʦʢʨʝʤʠʭ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʘʭ", ʟʘʪʚʝʨʜʞʝʥʽ ʥʘʢʘʟʦʤ ʄʆɿ ʋʢʨʘʾʥʠ 

13.05.2013 ʨ. ˉ 368. 

ɽʢʩʪʨʘʢʮʽʷ ʣʽʧʽʜʥʠʭ ʬʨʘʢʮʽʡ ʽʟ ʩʠʨʦʚʠʥʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʨʽʜʞʝʥʠʭ ʛʘʟʽʚ ʤʘʻ ʚʠʩʦʢʫ ʙʝʟʧʝʢʫ ʜʣʷ ʩʧʦʞʠʚʘʯʘ. ʆʜʥʽʻʶ ʚʘʞʣʠʚʦʶ ʦʙʩʪʘʚʠʥʦʶ ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʝʛʪʠ ʥʘʪʠʚʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʣʽʧʽʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʱʦ 

ʚʠʜʽʣʷʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʫʥʽʢʘʣʴʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʙʝʟʧʝʢʫ ʧʨʦʜʫʢʮʽʾ, ʻ ʧʦʚʥʝ ʚʠʜʘʣʝʥʥʷ ʟʘʣʠʰʢʽʚ ʭʣʘʜʦʥʫ ʟ ʝʢʩʪʨʘʢʪʫ ʽ ʰʨʦʪʫ ʧʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʩʫ [282, 314]. ʍʣʘʜʦʥʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʝʢʩʪʨʘʢʮʽʾ 

(ʥʘʧʨʠʢʣʘʜ, R22, R406A), ʥʝ ʚʩʪʫʧʘʶʪʴ ʫ ʭʽʤʽʯʥʫ ʚʟʘʻʤʦʜʽʶ ʟ ʣʽʧʽʜʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʨʦʚʠʥʠ, ʱʦ ʛʘʨʘʥʪʫʻ: 

ï ʟʙʝʨʝʞʝʥʥʷ ʥʘʪʠʚʥʦʾ ʩʪʨʫʢʪʫʨʠ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ (ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʪʝʨʤʦʯʫʪʣʠʚʠʭ); 

ï ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʨʝʘʢʮʽʾ; 

ï ʧʦʚʥʫ ʥʝʪʦʢʩʠʯʥʽʩʪʴ ʝʢʩʪʨʘʢʪʽʚ, ʧʽʜʪʚʝʨʜʞʝʥʫ ʨʷʜʦʤ ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʭ ʪʘ 

ʛʽʛʽʻʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɹʽʣʴʰʝ ʪʦʛʦ, ʭʣʘʜʦʥʦʚʽ ʝʢʩʪʨʘʢʪʠ ʤʘʶʪʴ ʪʘʢʽ ʧʝʨʝʚʘʛʠ: 

ï ʥʝ ʤʽʩʪʷʪʴ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ (ʥʘʧʨʠʢʣʘʜ, ʛʝʢʩʘʥ, ʩʧʠʨʪ), ʷʢʽ ʚʘʞʢʦ 

ʚʠʜʘʣʷʶʪʴʩʷ ʪʘ ʯʘʩʪʦ ʟʘʣʠʰʘʶʪʴ ʩʣʽʜʠ ʨʦʟʯʠʥʥʠʢʽʚ; 

ï ʚʦʣʦʜʽʶʪʴ ʧʨʠʨʦʜʥʠʤ ʩʤʘʢʦʤ, ʘʨʦʤʘʪʦʤ ʽ ʢʦʣʴʦʨʦʤ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ 

ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʢʦʩʤʝʪʠʢʠ. 

ʇʨʠ ʧʨʘʚʠʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ ʪʘ ʨʝʢʫʧʝʨʘʮʽʾ ʚ ʫʩʪʘʥʦʚʮʽ ʟ 

ʘʟʦʪʥʠʤ ʫʣʦʚʣʶʚʘʯʝʤ ʭʣʘʜʦʥʫ, ʡʦʛʦ ʟʘʣʠʰʢʦʚʠʡ ʚʤʽʩʪ ʩʪʘʥʦʚʠʪʴ ʤʝʥʰʝ 0,01%, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʥʠʞʯʝ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ ʟʛʽʜʥʦ ɭʚʨʦʧʝʡʩʴʢʦʾ ʬʘʨʤʘʢʦʧʝʾ (Ph. 
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Eur.): ʜʣʷ ʣʝʪʢʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʢʣʘʩʫ 2 (ʚʢʣʶʯʘʶʯʠ ʭʣʦʨʬʪʦʨʚʫʛʣʝʚʦʜʥʽ) ï 

ʥʝ ʙʽʣʴʰʝ 50 ppm.  

ʈʝʛʣʘʤʝʥʪ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʩʦʶʟʫ (EC) ˉ 1223/2009 ʧʨʦ ʢʦʩʤʝʪʠʯʥʫ ʧʨʦʜʫʢʮʽʶ 

ʟʘʙʦʨʦʥʷʻ ʟʘʣʠʰʢʦʚʫ ʧʨʠʩʫʪʥʽʩʪʴ ʪʦʢʩʠʯʥʠʭ ʣʝʪʢʠʭ ʨʝʯʦʚʠʥ ʫ ʩʢʣʘʜʽ ʛʦʪʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ. ʉʪʘʥʜʘʨʪ ISO 22716, ʱʦ ʦʧʠʩʫʻ ʚʠʤʦʛʠ ʜʦ ʧʨʦʮʝʩʽʚ ʚʠʨʦʙʥʠʮʪʚʘ 

ʢʦʩʤʝʪʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʚʠʤʘʛʘʻ ʜʦʪʨʠʤʘʥʥʷ GMP ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ, ʚʢʣʶʯʘʶʯʠ 

ʢʦʥʪʨʦʣʴ ʟʘ ʯʠʩʪʦʪʦʶ ʪʘ ʙʝʟʧʝʢʦʶ ʽʥʛʨʝʜʽʻʥʪʽʚ. 

ʊʝʭʥʦʣʦʛʽʾ ʨʝʢʫʧʝʨʘʮʽʾ ʪʘ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʣʘʜʦʥʫ ʚ ʟʘʤʢʥʫʪʦʤʫ 

ʮʠʢʣʽ ʟʚʦʜʷʪʴ ʡʦʛʦ ʚʪʨʘʪʠ ʜʦ ʤʽʥʽʤʫʤʫ, ʱʦ ʨʦʙʠʪʴ ʧʨʦʮʝʩ ʥʝ ʣʠʰʝ ʝʢʦʥʦʤʽʯʥʦ 

ʚʠʛʽʜʥʠʤ, ʘ ʡ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʤ ð ʚʠʢʣʶʯʘʶʪʴʩʷ ʚʠʢʠʜʠ ʫ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ. 

ɿʘʚʜʷʢʠ ʙʝʟʢʦʥʪʘʢʪʥʽʡ ʦʙʨʦʙʮʽ ʪʘ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʣʽʧʽʜʥʽ 

ʬʨʘʢʮʽʾ, ʱʦ ʚʠʪʷʛʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʭʣʘʜʦʥʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ, ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤ ʚʠʤʦʛʘʤ ɭʚʨʦʧʝʡʩʴʢʦʾ ʬʘʨʤʘʢʦʧʝʾ, 10-ʝ ʚʠʜʘʥʥʷ 2023ʨ. (ʈʦʟʜʽʣʠ 

5.1.4 çʄʽʢʨʦʙʽʦʣʦʛʽʯʥʘ ʷʢʽʩʪʴ ʥʝʩʪʝʨʠʣʴʥʠʭ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʽ ʩʫʙʩʪʘʥʮʽʡ 

ʜʣʷ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷè, 2.6.12 çʄʽʢʨʦʙʽʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʝʩʪʝʨʠʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ: ʟʘʛʘʣʴʥʘ ʞʠʪʪʻʟʜʘʪʥʘ ʘʝʨʦʙʥʘ ʢʽʣʴʢʽʩʪʴè; 2.6.13 

çʄʽʢʨʦʙʽʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʩʪʝʨʠʣʴʥʠʭ ʚʠʨʦʙʽʚ: ʪʝʩʪ ʥʘ ʩʧʝʮʠʬʽʯʥʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠè) ʪʘ ɼʝʨʞʘʚʥʦʾ ʬʘʨʤʘʢʦʧʝʾ ʋʢʨʘʾʥʠ, 2-ʛʝ ʚʠʜʘʥʥʷ 2015ʨ. (ʈʦʟʜʽʣʠ 

2.6.12 çɺʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚè, 2.6.13 çɺʠʷʚʣʝʥʥʷ 

ʩʧʝʮʠʬʽʯʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚè). ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʣʷ ʨʦʩʣʠʥʥʠʭ ʝʢʩʪʨʘʢʪʽʚ ʧʦʟʥʘʯʝʥʽ: 

ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʘʝʨʦʙʥʠʭ ʤʝʟʦʬʽʣʴʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (TAMC) ð  ʥʝ 

ʙʽʣʴʰʝ 103 ʂʋʆ / ʛʨ.; 

ï ʜʨʽʞʜʞʽ ʪʘ ʧʣʽʩʥʷʚʠ (TYMC) ð ʥʝ ʙʽʣʴʰʝ 102 ʂʋʆ / ʛʨ.; 

ï ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʰʢʽʜʣʠʚʠʭ ʙʘʢʪʝʨʽʡ: E. coli, Salmonella, S. aureus, 

P. aeruginosa.  

ʆʮʽʥʢʘ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʝʢʩʪʨʘʢʪʽʚ, ʷʢ ʭʘʨʯʦʚʠʭ ʘʙʦ ɹɸʈ ʜʦʙʘʚʦʢ, 

ʨʝʛʫʣʶʶʪʴʩʷ ʜʦʢʫʤʝʥʪʘʤʠ: ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ ˉ771/97-ɺʈ, ɼʉʘʥʇʽʅ (ɼʝʨʞʘʚʥʽ 

ʩʘʥʽʪʘʨʥʽ ʥʦʨʤʠ ʪʘ ʧʨʘʚʠʣʘ), ɻʌʋ (ɼʝʨʞʘʚʥʘ ʬʘʨʤʘʢʦʧʝʷ ʋʢʨʘʾʥʠ), ɼʉʊʋ ISO 22000 
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ʽ ʈʝʛʣʘʤʝʥʪʘʤʠ ɭʉ ʜʣʷ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ɹɸɼʽʚ ˉ178/2002, 1333/2008, 

852/2004, 2015/2283, ʚ ʷʢʠʭ ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʝʜʦʧʫʩʪʠʤʽ ʨʽʚʥʽ ʟʘʙʨʫʜʥʶʚʘʯʽʚ, 

ʦʩʪʘʪʦʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʚʠʤʦʛʠ ʜʦ ʛʽʛʽʻʥʠ ʪʘ 

ʙʝʟʧʝʢʠ. 

ɼʣʷ ʣʝʛʘʣʴʥʦʛʦ ʪʘ ʙʝʟʧʝʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʝʢʩʪʨʘʢʪʽʚ ʫ ʭʘʨʯʦʚʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʫ ʚʠʛʣʷʜʽ ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ ʥʝʦʙʭʽʜʥʦ ʢʝʨʫʚʘʪʠʩʷ ʥʦʨʤʘʪʠʚʥʠʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ: ʚʠʤʦʛʠ ɭʉ 178/2002, 1333/2008, 852/2004, 1169/2011 ʪʘ HACCP; ɿʋ 

çʇʨʦ ʙʝʟʧʝʢʫ ʪʘ ʷʢʽʩʪʴ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚè ˉ 771/97-ɺʈ, ʊʝʭʥʽʯʥʠʡ ʨʝʛʣʘʤʝʥʪ ʟ 

ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ (ʇʦʩʪʘʥʦʚʘ ʂʄʋ ˉ 1123 ʚʽʜ 4 ʛʨʫʜʥʷ 2019 ʨ.), ɼʉʊʋ 7076:2009 

çɼʦʙʘʚʢʠ ʭʘʨʯʦʚʽè, ɼʉʊʋ ISO 22000:2019 çʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ ʭʘʨʯʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ (HACCP)è, ɼʉʊʋ EN 1130:2021 çɻʽʛʽʻʥʘ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚè (ʘʜʘʧʪʘʮʽʷ 

EN 1130), ʇʨʠʢʘʟ ʄɿ ˉ 368 ʚʽʜ 13.05.2013 çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤ ʽ 

ʜʦʧʫʩʪʠʤʠʭ ʨʽʚʥʽʚ ʚʤʽʩʪʫ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʘʭè. 

ʆʩʥʦʚʥʽ ʧʦʨʽʚʥʷʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʣʽʧʽʜʥʠʭ ʬʨʘʢʮʽʡ (ʪʘʙʣ. 5.1), ʷʢʽ ʚʠʣʫʯʝʥʽ 

ʤʝʪʦʜʦʤ ʭʣʘʜʦʥʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʾ ʩʫʰʢʠ, ʧʨʠ 

ʜʦʪʨʠʤʘʥʽ ʚʩʽʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʝʪʘʧʽʚ ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ ʩʠʨʦʚʠʥʠ, ʧʦʚʥʽʩʪʶ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ: ʌʘʨʤʘʢʦʧʝʾ (Ph. Eur., GFV), ɿʘʢʦʥʦʜʘʚʮʷ ɭʉ ʪʘ ʋʢʨʘʾʥʠ (ɭʉ 

ˉ 178/2002, ˉ 1333/2008, ɿʋ ˉ 771/97 ʪʘ ʜʨ.), ʄʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ (Codex 

Alimentarius, ISO 22000, HACCP). 

 

ʊʘʙʣʠʮʷ 5.1. 

ʇʦʨʽʚʥʷʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʣʽʧʽʜʥʠʭ ʬʨʘʢʮʽʡ ʚʽʜʧʦʚʽʜʥʦ ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʽʚ ɽʉ ʽ 

ʋʢʨʘʾʥʠ 

ʇʦʢʘʟʥʠʢ ʍʣʘʜʦʥʦʚʽ 

ʝʢʩʪʨʘʢʪʠ ʪʘ 

ʢʨʽʦʩʫʙʣʽʤʘʪʠ 

ʅʦʨʤʘʪʠʚʥʽ ʚʠʤʦʛʠ 

(ʭʘʨʯʦʚʽ/ʬʘʨʤʘʮʝʚʪʠʯʥʽ/ʢʦʩʤʝʪʠʯʥʽ) 

1 2 3 

ɿʘʣʠʰʢʦʚʠʡ 

ʨʦʟʯʠʥʥʠʢ 

< 0,01% < 10ï50 ppm (Ph. Eur., ʅʘʢʘʟ ʄʆɿ ˉ 400 (2015), 

FDA Q3C) 

ʊʦʢʩʠʯʥʽ ʜʦʤʽʰʢʠ ɺʽʜʩʫʪʥʽ ʅʝ ʜʦʧʫʩʢʘʶʪʴʩʷ (EC ˉ 1333/2008, ʊʝʭʥ. ʨʝʛʣ. ʭʘʨʯ. 

ʜʦʙ. (ʇʦʩʪ. ʂʄʋ ˉ1123), Codex Alimentarius) 

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʘ 

ʯʠʩʪʦʪʘ 

ɺʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʆɹʂ < 103, ʜʨʽʞʜʞʽ < 102 (Ph. Eur. 2.6.12, ɼʌʋ, 

ɼʉʘʥʇʽʅ) 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.1 

 
1 2 3 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʦʙʨʦʙʢʠ 

ʅʠʟʴʢʘ, ʱʘʜʥʘ ɺʘʞʣʠʚʘ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ɹɸʈ (Codex 

Alimentarius, EC ˉ 852/2004) 

ʅʘʪʫʨʘʣʴʥʽʩʪʴ 

ʝʢʩʪʨʘʢʪʫ 

ɿʙʝʨʽʛʘʻʪʴʩʷ ʆʙʦʚ'ʷʟʢʦʚʘ ʜʣʷ ʙʽʦʝʢʩʪʨʘʢʪʽʚ (ʈʝʛʣ. EC ˉ 

1334/2008, ɼʉʊʋ ISO 22000) 

ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ 

ɿʙʝʨʽʛʘʶʪʴʩʷ ʩʤʘʢ, ʘʨʦʤʘʪ, 

ʢʦʣʽʨ 

ʇʦʚʠʥʥʽ ʙʫʪʠ ʩʪʘʙʽʣʴʥʠʤʠ ʪʘ ʭʘʨʘʢʪʝʨʥʠʤʠ 

(Codex Alimentarius, ʈʝʛʣ. EC ˉ 1169/2011) 

ʍʘʨʯʦʚʘ 

ʧʨʠʜʘʪʥʽʩʪʴ 

ɹʝʟʧʝʯʥʠʡ, ʥʝʪʦʢʩʠʯʥʠʡ, 

ʧʨʠʜʘʪʥʠʡ ʜʦ ʚʞʠʚʘʥʥʷ 

ʆʙʦʚ'ʷʟʢʦʚʦʶ ʻ ʜʦʚʝʜʝʥʘ ʙʝʟʧʝʢʘ (ʈʝʛʣ. EC 

ˉ 178/2002, ɿʋ ˉ 771/97) 

ɸʣʝʨʛʝʥʥʽʩʪʴ ʅʝ ʚʠʷʚʣʝʥʦ (ʧʨʠ 

ʨʦʩʣʠʥʥʦʤʫ ʧʦʭʦʜʞʝʥʥʽ) 

ɺʢʘʟʽʚʢʘ ʦʙʦʚ'ʷʟʢʦʚʘ ʟʘ ʥʘʷʚʥʦʩʪʽ (ʈʝʛʣ. EC 

ˉ 1169/2011, ɿʋ ˉ 2639-VIII)  

ʍʘʨʯʦʚʘ ʮʽʥʥʽʩʪʴ ɿʙʝʨʽʛʘʶʪʴʩʷ ɹɸɺ, ʇʅɾʂ, 

ʚʽʪʘʤʽʥʠ 

ɹʘʞʘʥʘ ʟʙʝʨʝʞʝʥʥʷ ʢʦʨʠʩʥʠʭ ʨʝʯʦʚʠʥ 

(Codex Alimentarius, ʈʝʛʣʘʤʝʥʪ EC ˉ 

1924/2006) 

ʉʪʘʙʽʣʴʥʽʩʪʴ ʧʨʠ 

ʟʙʝʨʽʛʘʥʥʽ 

ɺʠʩʦʢʘ ʧʨʠ ʛʝʨʤʝʪʠʯʥʽʡ 

ʫʧʘʢʦʚʮʽ ʽ ʚʠʢʦʥʘʥʽ ʚʠʤʦʛ 

ʟʙʝʨʽʛʘʥʥʷ 

ɿʘʙʝʟʧʝʯʫʻʪʴʩʷ ʪʝʨʤʽʥʦʤ ʧʨʠʜʘʪʥʦʩʪʽ ʪʘ 

ʫʤʦʚʘʤʠ ʟʙʝʨʽʛʘʥʥʷ (ISO 22000, HACCP, 

ɼʉʊʋ ISO 22000:2019) 

 

ɼʦʩʣʽʜʞʫʚʘʥʽ ʭʣʘʜʦʥʦʚʽ ʝʢʩʪʨʘʢʪʠ ʧʨʦʡʰʣʠ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʥʘ ʷʢʽ ʙʫʣʦ 

ʦʪʨʠʤʘʥʦ ʩʚʽʜʦʮʪʚʘ ʷʢʦʩʪʽ ʝʢʩʪʨʘʢʪʽʚ ʣʽʦʬʦʣʽʟʦʚʘʥʠʭ ʟ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʷʢʽ 

ʟʘʩʚʽʜʯʫʶʪʴ ʧʦʚʥʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʦʜʫʢʪʫ ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ.  

ʎʝʥʪʨʦʤ ʢʨʽʦʛʝʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ʊʆɺ) ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ ʚʽʜ 

01.08.2013 ʨʦʢʫ ï ʊʋ ʋ 10.3-37762332-001:2013 çɽʢʩʪʨʘʢʪʠ ʣʽʦʬʽʣʽʟʦʚʘʥʽ ʽʟ ʬʨʫʢʪʦʚʦ-

ʷʛʽʜʥʦʾ, ʦʚʦʯʝʚʦʾ ʪʘ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠè, ʊʋ ʋ 10.4-37762332-003:2013 çʆʣʽʾ ʽʟ 

ʣʽʦʬʽʣʽʟʦʚʘʥʦʾ ʽʟ ʬʨʫʢʪʦʚʦ-ʷʛʽʜʥʦʾ, ʦʚʦʯʝʚʦʾ ʪʘ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠè, ʱʦ 

ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʚʠʤʦʛʠ ʜʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ,  ʾʾ ʫʧʘʢʦʚʢʠ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, 

ʟʙʝʨʽʛʘʥʥʷ, ʧʽʜʛʦʪʦʚʢʠ ʩʠʨʦʚʠʥʠ ʽ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚ 

ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ. 

 

5.2. ʆʨʛʘʥʦʣʝʧʪʠʯʥʘ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʘ ʦʮʽʥʢʘ ʭʣʘʜʦʥʦʚʠʭ ʝʢʩʪʨʘʢʪʽʚ ʽ 

ʢʨʽʦʩʫʙʣʽʤʘʪʽʚ 

 

ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʣʘʚʨʘ. ɽʢʩʪʨʘʢʪ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ, ʦʪʨʠʤʘʥʠʡ 

ʤʝʪʦʜʦʤ ʭʣʘʜʦʥʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ, ʷʚʣʷʻ ʩʦʙʦʶ ʟʝʣʝʥʫʚʘʪʦ-ʚ'ʷʟʢʫ ʨʽʜʠʥʫ ʟ ʚʠʨʘʞʝʥʠʤ 

ʘʨʦʤʘʪʦʤ ʽ ʩʤʘʢʦʤ, ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʩʚʽʞʦʛʦ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ, ʙʝʟ ʩʪʦʨʦʥʥʽʭ ʟʘʧʘʭʽʚ ʽ 
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ʧʨʠʩʤʘʢʽʚ. ɿʙʝʨʝʞʝʥʥʷ ʥʘʪʫʨʘʣʴʥʦʛʦ ʘʨʦʤʘʪʫ ʪʘ ʢʦʣʴʦʨʫ ʦʙʫʤʦʚʣʝʥʦ ʱʘʜʥʠʤʠ 

ʫʤʦʚʘʤʠ ʝʢʩʪʨʘʢʮʽʾ ʪʘ ʚʽʜʩʫʪʥʽʩʪʶ ʪʝʨʤʽʯʥʦʾ ʜʝʛʨʘʜʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ. ɺʠʩʦʢʠʡ ʚʤʽʩʪ 

ʪʝʨʧʝʥʽʚ, ʦʩʦʙʣʠʚʦ 1,8-ʮʠʥʝʦʣʫ ʪʘ ʢʘʤʬʝʥʫ, ʬʦʨʤʫʻ ʥʘʩʠʯʝʥʠʡ ʽ ʩʪʽʡʢʠʡ ʘʨʦʤʘʪ, ʱʦ 

ʧʝʨʝʚʠʱʫʻ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʽ ʪʘ ʧʘʨʦʚʽ ʜʠʩʪʠʣʷʪʠ ʤʘʡʞʝ ʚ 5 ʨʘʟʽʚ (ʟʘ 

ʧʦʢʘʟʥʠʢʦʤ çʯʠʩʣʘ ʘʨʦʤʘʪʫè - 1122 ʤʣ Na S O /100 ʛ.). 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʭʣʘʜʦʥʦʚʠʭ ʝʢʩʪʨʘʢʪʽʚ ʚʢʣʶʯʘʶʪʴ: 

1. ʂʠʩʣʦʪʥʽʩʪʴ ï ʫ ʤʝʞʘʭ ʥʦʨʤʠ, ʟʘʚʜʷʢʠ ʚʽʜʩʫʪʥʦʩʪʽ ʢʠʩʣʦʪʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ. 

2. ɺʤʽʩʪ ʚʦʣʦʛʠ ï ʥʝʟʥʘʯʥʠʡ, ʦʩʢʽʣʴʢʠ ʝʢʩʪʨʘʢʪ ʻ ʢʦʥʮʝʥʪʨʘʪʦʤ ʥʝʧʦʣʷʨʥʠʭ 

ʩʧʦʣʫʢ. 

3. ʑʽʣʴʥʽʩʪʴ ï ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʝʬʽʨʥʠʭ ʬʨʘʢʮʽʡ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ ʩʪʘʥʜʘʨʪʥʠʭ 

ʟʥʘʯʝʥʴ ʜʣʷ ʝʢʩʪʨʘʢʪʽʚ ʞʠʨʦʨʦʟʯʠʥʥʠʭ ʨʝʯʦʚʠʥ. 

4. ʈʦʟʯʠʥʥʽʩʪʴ ï ʛʘʨʥʘ ʫ ʥʝʧʦʣʷʨʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ (ʦʣʽʾ, ʞʠʨʦʚʽ ʤʘʪʨʠʮʽ), ʱʦ 

ʚʘʞʣʠʚʦ ʧʨʠ ʚʚʝʜʝʥʥʽ ʝʢʩʪʨʘʢʪʽʚ ʚ ʭʘʨʯʦʚʠʭ ʪʘ ʢʦʩʤʝʪʠʯʥʠʭ ʧʨʦʜʫʢʪʘʭ. 

ʍʣʘʜʦʥʦʚʽ ʝʢʩʪʨʘʢʪʠ ʧʦʨʽʚʥʷʥʦ ʟ ʝʢʩʪʨʘʢʪʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʶ 

ʝʢʩʪʨʘʢʮʽʻʶ ʪʘ ʧʘʨʦʚʦʶ ʜʠʩʪʠʣʷʮʽʻʶ (ʪʘʙʣ. 5.2): 

ï ʤʽʩʪʷʪʴ ʰʠʨʰʠʡ ʩʧʝʢʪʨ ʥʝʧʦʣʷʨʥʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ 

(ʤʦʥʦʪʝʨʧʝʥʠ, ʩʝʩʢʚʽʪʝʨʧʝʥʽ, ʪʝʨʧʝʥʦʾʜʠ, ʞʠʨʥʽ ʢʠʩʣʦʪʠ); 

ï ʧʝʨʝʚʘʞʘʶʪʴ ʟʘ ʣʝʪʢʠʤʠ ʘʨʦʤʘʪʠʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʨʘʱʫ 

ʘʨʦʤʘʪʠʯʥʫ ʥʘʩʠʯʝʥʽʩʪʴ; 

ï ʚʠʢʣʶʯʝʥʦ ʥʘʷʚʥʽʩʪʴ ʟʘʣʠʰʢʦʚʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ (ʛʝʢʩʘʥ, ʝʪʘʥʦʣ), 

ʱʦ ʧʽʜʚʠʱʫʻ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ ʧʨʦʜʫʢʪʫ. 

 

ʊʘʙʣʠʮʷ 5.2 

ʇʦʨʽʚʥʷʥʥʷ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʢʩʪʨʘʢʪʽʚ 

ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ, ʦʪʨʠʤʘʥʠʭ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ [315-319] 

ʇʦʢʘʟʥʠʢ ʍʣʘʜʦʥʦʚʘ  ʅʘʜʢʨʠʪʠʯʥʘ 

CO 

ɺʦʜʥʦ-ʩʧʠʨʪʦʚʘ  ʇʘʨʦʚʘ 

ʜʠʩʪʠʣʷʮʽʷ 

1 2 3 4 5 

ʂʦʣʽʨ ɿʝʣʝʥʠʡ, ʚ'ʷʟʢʠʡ ʝʢʩʪʨʘʢʪ ʉʚʽʪʣʦ-ʞʦʚʪʠʡ ʊʝʤʥʦ-

ʢʦʨʠʯʥʝʚʠʡ 

ʉʚʽʪʣʦ-ʞʦʚʪʠʡ 

ɿʘʧʘʭ ʉʠʣʴʥʠʡ, ʥʘʪʫʨʘʣʴʥʠʡ 

ʣʘʚʨʦʚʠʡ 

ʇʦʤʽʨʥʠʡ, 

ʤôʷʢʠʡ 

ʇʦʤʽʨʥʦ 

ʚʠʨʘʞʝʥʠʡ 

ʉʣʘʙʢʠʡ, 

ʥʝʩʪʽʡʢʠʡ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.2 

 
1 2 3 4 5 

ʉʤʘʢ ʗʩʢʨʘʚʠʡ, 

ʭʘʨʘʢʪʝʨʥʠʡ 

ʅʝʡʪʨʘʣʴʥʠʡ ɻʽʨʢʫʚʘʪʠʡ, ʽʟ 

ʩʧʠʨʪʦʚʠʤ 

ʚʽʜʪʽʥʢʦʤ 

ʇʨʷʥʠʡ, ʩʣʘʙʢʠʡ 

ɺʤʽʩʪ 1,8-ʮʠʥʝʦʣʫ (%) 27,8 33,4 <1 ɼʦ 50 

ɾʠʨʥʽ ʢʠʩʣʦʪʠ (ʫ ʪ.ʯ. 

ʇʅɾʂ) 

ʇʨʠʩʫʪʥʽ (ʣʽʥʦʣʝʚʘ, 

ʣʽʥʦʣʝʥʦʚʘ, 

ʧʘʣʴʤʽʪʠʥʦʚʘ) 

ʇʨʠʩʫʪʥʽ ɺʽʜʩʫʪʥʽ ɺʽʜʩʫʪʥʽ 

ɿʘʣʠʰʢʦʚʽ ʨʦʟʯʠʥʥʠʢʠ ɺʽʜʩʫʪʥʽ (ʤʝʥʰʝ 

0,01%) 

ɺʽʜʩʫʪʥʽ ʇʨʠʩʫʪʥʽ 

(ʩʧʠʨʪ) 

ɺʽʜʩʫʪʥʽ 

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʘ 

ʯʠʩʪʦʪʘ 

ɺʠʩʦʢʘ ɺʠʩʦʢʘ ʇʦʪʨʝʙʫʻ 

ʜʦʜʘʪʢʦʚʦʾ 

ʦʯʠʩʪʢʠ 

ɺʠʩʦʢʘ (ʟʘʚʜʷʢʠ 

ʚʠʩʦʢʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ) 

ʈʦʟʯʠʥʥʽʩʪʴ ɺʠʩʦʢʘ ʉʝʨʝʜʥʷ ɺʠʩʦʢʘ ʫ 

ʚʦʜʥʦ-

ʩʧʠʨʪʦʚʽʡ 

ʩʫʤʽʰʽ 

ʅʠʟʴʢʘ 

ʊʝʨʤʦʩʪʘʙʽʣʴʥʽʩʪʴ 

ʢʦʤʧʦʥʝʥʪʽʚ 

ɿʙʝʨʝʞʝʥʘ ɺʠʩʦʢʘ ʏʘʩʪʢʦʚʝ 

ʨʫʡʥʫʚʘʥʥʷ 

ʏʘʩʪʢʦʚʝ 

ʨʫʡʥʫʚʘʥʥʷ 

ʇʨʠʜʘʪʥʽʩʪʴ ʜʣʷ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ / 

ɹɸɼʽʚ 

ɺʠʩʦʢʘ ɺʠʩʦʢʘ ʆʙʤʝʞʝʥʘ 

(ʯʝʨʝʟ ʟʘʣʠʰʢʠ 

ʩʧʠʨʪʫ) 

ʇʦʤʽʨʥʘ 

 

ʉʫʭʘ ʬʨʘʢʮʽʷ, ʦʪʨʠʤʘʥʘ ʤʝʪʦʜʦʤ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ, ʻ 

ʨʦʟʩʠʧʯʘʩʪʠʤ ʧʦʨʦʰʢʦʤ ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ, ʙʝʟ ʛʨʫʜʦʢ, ʟ ʤ'ʷʢʠʤ ʧʨʠʻʤʥʠʤ ʘʨʦʤʘʪʦʤ, 

ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʩʚʽʞʦʛʦ ʪʦʧʽʥʘʤʙʫʨʫ. ɺʽʜʩʫʪʥʽʩʪʴ ʩʪʦʨʦʥʥʴʦʛʦ ʟʘʧʘʭʫ ʪʘ ʚʠʩʦʢʘ 

ʩʠʧʢʽʩʪʴ ʚʢʘʟʫʶʪʴ ʥʘ ʷʢʽʩʥʝ ʩʫʰʽʥʥʷ ʙʝʟ ʧʝʨʝʛʨʽʚʫ. ʈʽʜʠʥʥʘ ʬʨʘʢʮʽʷ ð ʧʨʦʟʦʨʘ, ʙʝʟ 

ʢʦʣʴʦʨʫ ʪʘ ʟʘʧʘʭʫ, ʙʝʟ ʦʟʥʘʢ ʦʩʘʜʫ ʯʠ ʧʦʤʫʪʥʽʥʥʷ. 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʫʙʣʽʤʘʪʽʚ ʪʦʧʽʥʘʤʙʫʨʫ: 

1. ɺʦʣʦʛʽʩʪʴ ʩʫʭʦʾ ʬʨʘʢʮʽʾ ʩʪʘʥʦʚʠʪʴ 4,0Ñ0,1%, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʜʣʷ 

ʧʦʨʦʰʢʽʚ ʽʟ ʪʨʠʚʘʣʠʤ ʪʝʨʤʽʥʦʤ ʟʙʝʨʽʛʘʥʥʷ. 

2. ɺʤʽʩʪ ʽʥʫʣʽʥʫ: 54,3Ñ1,6% (ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʩʫʭʫ ʨʝʯʦʚʠʥʫ ï 56,6%), ʱʦ ʻ 

ʚʠʩʦʢʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ (ʩʧʠʨʪʦʚʝ ʦʩʘʜʞʝʥʥʷ ï ʜʦ 16%). 

3. ɺʠʩʦʢʘ ʨʦʟʯʠʥʥʽʩʪʴ ʫ ʚʦʜʽ ʟʘʚʜʷʢʠ ʟʙʝʨʝʞʝʥʽʡ ʩʪʨʫʢʪʫʨʽ ʽʥʫʣʽʥʫ. 

4. ʉʪʘʙʽʣʴʥʽʩʪʴ ï ʧʨʠ ʧʨʘʚʠʣʴʥʽʡ ʫʧʘʢʦʚʮʽ ʪʘ ʟʙʝʨʽʛʘʥʥʽ ʟʙʝʨʽʛʘʻ ʩʪʨʫʢʪʫʨʫ ʪʘ 

ʚʣʘʩʪʠʚʦʩʪʽ ʙʝʟ ʘʛʣʦʤʝʨʘʮʽʾ ʪʘ ʚʪʨʘʪʠ ʘʨʦʤʘʪʫ. 

ʂʨʽʦʩʫʙʣʽʤʘʮʽʷ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷʤ ʜʝʤʦʥʩʪʨʫʻ ʢʨʘʱʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʪʘ ʬʽʟʠʢʦ-
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ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʩʫʰʝʥʦʾ ʩʠʨʦʚʠʥʠ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʩʪʨʫʢʪʫʨʫ ʽʥʫʣʽʥʫ, 

ʩʤʘʢʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʜʫʢʪʫ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ. ɺ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʩʫʰʽʥʥʷ  (ʪʘʙʣ. 5.3), ʻ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ʜʣʷ ʦʜʝʨʞʘʥʥʷ 

ʮʽʣʴʦʚʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʯʦʚʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ. 

 

ʊʘʙʣʠʮʷ 5.3. 

ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʨʦʰʢʽʚ ʟ ʪʦʧʽʥʘʤʙʫʨʫ, ʦʜʝʨʞʘʥʠʭ ʨʽʟʥʠʤʠ 

ʤʝʪʦʜʘʤʠ [320-324] 

ʇʦʢʘʟʥʠʢ ʂʨʽʦ-

ʩʫʙʣʽʤʘʮʽʷ 

ʋʣʴʪʨʘ-

ʟʚʫʢʦʚʘ 

ʝʢʩʪʨʘʢʮʽʷ 

ʄʽʢʨʦ-

ʭʚʠʣʴʦʚʘ 

ʝʢʩʪʨʘʢʮʽʷ 

ʉʧʠʨʪʦʚʝ 

ʦʩʘʜʞʝʥʥʷ 

ɻʽʜʨʦʪʝʨʤʘʣʴʥʘ 

ʝʢʩʪʨʘʢʮʽʷ 

(ʛʘʨʷʯʘ ʚʦʜʘ) 

ʂʦʣʽʨ ɹʽʣʠʡ, 

ʨʽʚʥʦʤʽʨʥʠʡ 

ʉʚʽʪʣʦ-

ʙʝʞʝʚʠʡ 

ʉʚʽʪʣʦ-

ʢʦʨʠʯʥʝʚʠʡ 

ɾʦʚʪʠʡ ʂʨʝʤʦʚʠʡ 

ɸʨʦʤʘʪ ʉʚʽʞʠʡ, 

ʥʘʪʫʨʘʣʴʥʠʡ 

ʇʦʤʽʨʥʦ 

ʚʠʨʘʞʝʥʠʡ, 

ʪʨʦʭʠ 

ʢʘʨʘʤʝʣʴʥʠʡ 

ʆʩʣʘʙʣʝʥʠʡ, 

ʚʘʨʝʥʠʡ 

ʄʘʡʞʝ 

ʚʽʜʩʫʪʥʽʡ 

ʉʣʘʙʢʠʡ, 

ʪʨʘʚ'ʷʥʠʩʪʠʡ 

ɺʦʣʦʛʽʩʪʴ (%) 4,0 Ñ 0,1 5ï8 6ï9 5ï6 6ï8 

ɿʤʽʩʪ ʽʥʫʣʽʥʫ, 

% ʥʘ ʉʈ 

56,6 80ï85 60ï70 15ï20 45ï55 

ʈʦʟʯʠʥʥʽʩʪʴ ʫ 

ʚʦʜʽ 

ɺʽʜʤʽʥʥʘ ɺʽʜʤʽʥʥʘ ɻʘʨʥʘ ʉʝʨʝʜʥʷ ʉʝʨʝʜʥʷ 

ɺʪʨʘʪʠ ʽʥʫʣʽʥʫ, 

% 

<1 ~5ï8 ~10ï12 ~20ï30 ~10ï15 

ʉʤʘʢ ʅʘʪʫʨʘʣʴʥʠʡ, 

ʩʦʣʦʜʢʫʚʘʪʠʡ 

ʉʦʣʦʜʢʫʚʘʪʠʡ, 

ʯʠʩʪʠʡ 

ʆʩʣʘʙʣʝʥʠʡ, 

ʥʝʡʪʨʘʣʴʥʠʡ 

ɻʽʨʢʠʡ ʇʦʤʽʨʥʦ 

ʩʦʣʦʜʢʠʡ 

ɿʘʩʪʦʩʦʚʥʽʩʪʴ ʫ 

ʧʨʦʜʫʢʪʘʭ/ɹɸɼ 

ɺʠʩʦʢʘ ɺʠʩʦʢʘ ʉʝʨʝʜʥʷ ʆʙʤʝʞʝʥʘ 

(ʟʘʣʠʰʢʦʚʠʡ 

ʩʧʠʨʪ) 

ʇʦʤʽʨʥʘ 

ʉʪʘʙʽʣʴʥʽʩʪʴ 

ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ 

ɺʠʩʦʢʘ ʉʝʨʝʜʥʷ ʉʝʨʝʜʥʷ ʅʠʟʴʢʘ ʉʝʨʝʜʥʷ 

 

ʍʣʘʜʦʥʦʚʽ ʝʢʩʪʨʘʢʪʠ ʪʘ ʢʨʽʦʩʫʙʣʽʤʘʪʠ, ʟʛʽʜʥʦ ʟ ʧʨʦʚʝʜʝʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʜʽʶʯʠʭ ʥʘʮʽʦʥʘʣʴʥʠʭ (ɼʉʊʋ, ɼʌʋ) ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ 

(ISO, Codex Alimentarius, ʨʝʛʣʘʤʝʥʪʠ ɭʉ) ʜʦ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʭʘʨʯʦʚʠʭ 

ʜʦʙʘʚʦʢ ʪʘ ɹɸɼʽʚ (ʪʘʙʣ. 5.4). ɰʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʭʘʨʯʦʚʽʡ, ʢʦʩʤʝʪʠʯʥʽʡ ʪʘ 

ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʨʠʧʫʩʪʠʤʦ ʟʘ ʜʦʪʨʠʤʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʥʦʨʤʘʪʠʚʽʚ. 
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ʊʘʙʣʠʮʷ 5.4. 

ʆʮʽʥʢʘ ʝʢʩʪʨʘʢʪʽʚ ʪʘ ʢʨʽʦʩʫʙʣʽʤʘʪʽʚ ʟʛʽʜʥʦ ʟ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ 

ʇʦʢʘʟʥʠʢ ʍʣʘʜʦʥʦʚʽ ʝʢʩʪʨʘʢʪʠ ʂʨʽʦʩʫʙʣʽʤʘʪʠ 

ʪʦʧʽʥʘʤʙʫʨʘ 

ʅʦʨʤʘ / ɼʦʢʫʤʝʥʪ 

ɿʘʧʘʭ ʅʘʪʫʨʘʣʴʥʠʡ, 

ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʣʘʚʨʘ 

ʃʝʛʢʠʡ, ʥʘʪʫʨʘʣʴʥʠʡ, 

ʭʘʨʘʢʪʝʨʥʠʡ 

ɼʉʊʋ ISO 22000, 

ʌʘʨʤʘʢʦʧʝʷ, CAC/GL 

56-2005 

ʉʤʘʢ ʇʨʷʥʠʡ, ʯʠʩʪʠʡ, ʙʝʟ 

ʩʪʦʨʦʥʥʽʭ ʜʦʤʽʰʦʢ 

ʉʦʣʦʜʢʫʚʘʪʠʡ, 

ʤôʷʢʠʡ 

ɼʉʊʋ 7076:2009, 

Codex Alimentarius 

ʂʦʣʽʨ ɿʝʣʝʥʫʚʘʪʦ-ʞʦʚʪʠʡ, 

ʦʜʥʦʨʽʜʥʠʡ 

ɹʽʣʠʡ, ʦʜʥʦʨʽʜʥʠʡ ɼʉʊʋ ISO 6658:2005 

(ʤʝʪʦʜ ʩʝʥʩʦʨʥʦʾ 

ʦʮʽʥʢʠ) 

ʂʦʥʩʠʩʪʝʥʮʽʷ / 

ʪʝʢʩʪʫʨʘ 

ɺôʷʟʢʘ ʨʽʜʠʥʘ ʈʦʟʩʠʧʯʘʩʪʠʡ 

ʧʦʨʦʰʦʢ 

ʌʘʨʤʘʢʦʧʝʷ ʋʢʨʘʾʥʠ, 

ɼʉʊʋ 7804:2015 

ʆʨʛʘʥʦʣʝʧʪʠʯʥʘ 

ʩʪʘʙʽʣʴʥʽʩʪʴ 

ɺʠʩʦʢʘ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʚ 

ʛʝʨʤʝʪʠʯʥʦʤʫ ʧʘʢʫʚʘʥʥʽ 

ɺʠʩʦʢʘ ʧʨʠ ʚʽʜʥʦʩʥʽʡ 

ʚʦʣʦʛʦʩʪʽ < 60% 

Codex Alimentarius, 

HACCP 

ʈʦʟʯʠʥʥʽʩʪʴ ɺʠʩʦʢʘ ʚ ʥʝʧʦʣʷʨʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ  

ɺʠʩʦʢʘ ʚ ʚʦʜʽ ɼʉʊʋ 7076:2009 

 

5.3. ɼʦʩʣʽʜʥʘ ʘʧʨʦʙʘʮʽʷ ʭʣʘʜʦʥʦʚʠʭ ʝʢʩʪʨʘʢʪʽʚ  

 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʣʘ ʫ ʚʠʟʥʘʯʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʥʮʝʥʪʨʦʚʘʥʦʛʦ ʭʣʘʜʦʥʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ, ʷʢ ʥʘʪʫʨʘʣʴʥʦʛʦ 

ʘʥʪʠʦʢʩʠʜʘʥʪʘ ʪʘ ʢʦʥʩʝʨʚʘʥʪʘ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ ʤ'ʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʧʽʜ ʯʘʩ ʭʦʣʦʜʠʣʴʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ. ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʚʢʣʶʯʘʣʠ: 

ï ʦʮʽʥʢʫ ʚʧʣʠʚʫ ʝʢʩʪʨʘʢʪʫ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʮʽʾ (ʩʤʘʢ, 

ʟʘʧʘʭ, ʪʝʢʩʪʫʨʫ, ʢʦʣʽʨ ʪʦʱʦ); 

ï ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʩʢʣʘʜʽ ʧʨʦʜʫʢʪʽʚ 

ʧʨʦʪʷʛʦʤ ʟʙʝʨʽʛʘʥʥʷ; 

ï ʦʮʽʥʢʫ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʦʜʘʚʘʥʥʷ 

ʝʢʩʪʨʘʢʪʫ. 

ʎʽ ʨʦʙʦʪʠ ʧʨʦʚʦʜʠʣʠʩʴ ʟʛʽʜʥʦ ʧʣʘʥʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʥʘ ʢʘʬʝʜʨʽ 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʝʣʝʢʪʨʦʪʝʭʥʦʣʦʛʽʡ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ɼɹʊʋ ʚ ʨʘʤʢʘʭ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʪʝʤ ̄  0124U00044 ʪʘ çɼʦʩʣʽʜʞʝʥʥʷ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʪʘ ʭʦʣʦʜʠʣʴʥʦʾ ʦʙʨʦʙʢʠ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚè, ˉ 

0124U000442 çʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʧʣʦ-ʤʘʩʦʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 
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ʭʦʣʦʜʠʣʴʥʦʾ ʡ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ ʭʘʨʯʦʚʦʾ ʩʠʨʦʚʠʥʠè. 

ɸʧʨʦʙʘʮʽʶ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʦʚʦʜʠʣʠ ʥʘ ʜʦʩʣʽʜʥʦ-ʧʨʦʤʠʩʣʦʚʽʡ ʧʘʨʪʽʾ ʢʫʨʷʯʦʛʦ 

ʤôʷʩʘ ʪʘ ʤôʷʩʘ ʷʛʥʷ ʚ ʨʘʤʢʘʭ ʛʦʩʧʜʦʛʦʚʽʨʥʠʭ ʪʝʤ ˉ 54-23-24 ɼʇ "ʄʝʪʦʜʠʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʢʫʨʷʯʠʭ ʩʫʙʧʨʦʜʫʢʪʽʚ"; ˉ 38-24-25 ɼʇ çʄʝʪʦʜʠʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚʠʨʦʙʥʠʯʦʾ ʣʽʥʽʾ ʦʭʦʣʦʜʞʝʥʥʷ ʤ'ʷʩʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ 

ʫʤʦʚʘʭ ʪʨʠʚʘʣʦʛʦ ʚʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷè, ʷʢʽ ʚʠʢʦʥʫʚʘʣʠʩʴ ʥʘ ʟʘʤʦʚʣʝʥʥʷ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʊʆɺ çʄôʷʩʥʠʡ ʎʝʭè, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʽʜʧʦʚʽʜʥʠʤʠ ʘʢʪʘʤʠ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʠ ʚʠʢʦʥʘʥʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ çɼʦʩʣʽʜʞʝʥʥʷ 

ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʪʘ ʭʦʣʦʜʠʣʴʥʦʾ 

ʦʙʨʦʙʢʠ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ˉ11-22ɹ (0121U114569). 

ɸʧʨʦʙʘʮʽʷ ʧʝʨʝʜʙʘʯʘʣʘ: 

1. ɼʦʜʘʚʘʥʥʷ ʝʢʩʪʨʘʢʪʫ: ʧʦʚʝʨʭʥʝʚʘ ʦʙʨʦʙʢʘ ʨʦʟʧʠʣʝʥʥʷʤ 10% ʨʦʟʯʠʥʫ 

ʭʣʘʜʦʥʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ (2% ʦʙ'ʻʤʥʦʾ ʯʘʩʪʢʠ) ʧʝʨʝʜ ʭʦʣʦʜʠʣʴʥʠʤ 

ʟʙʝʨʽʛʘʥʥʷʤ. 

2. ʋʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ: ʪʝʤʧʝʨʘʪʫʨʘ +4Ñ1 ÁC, ʢʦʥʪʨʦʣʴ ʟʘ ʚʦʣʦʛʽʩʪʶ, ʪʨʠʚʘʣʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ð 30 ʜʽʙ. 

3. ʂʦʥʪʨʦʣʴʥʽ ʟʨʘʟʢʠ: ʙʝʟ ʜʦʜʘʚʘʥʥʷ ʝʢʩʪʨʘʢʪʫ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʭʦʜʫ, ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ 

ʷʢʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ: 

Å ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ: ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʘʨʦʤʘʪʫ, ʩʤʘʢʫ ʽ 

ʪʝʢʩʪʫʨʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʟʙʝʨʽʛʘʥʥʷ; ʧʨʦʜʫʢʪʠ ʥʝ ʤʘʣʠ ʩʪʦʨʦʥʥʽʭ ʟʘʧʘʭʽʚ ʘʙʦ 

ʦʟʥʘʢ ʧʩʫʚʘʥʥʷ. 

Å ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ: ʤʽʥʽʤʘʣʴʥʘ ʚʪʨʘʪʘ ʙʽʣʢʦʚʠʭ ʨʝʯʦʚʠʥ ʪʘ ʢʦʣʴʦʨʫ 

ʤ'ʷʩʘ, ʚʽʜʩʫʪʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʦʢʠʩʥʝʥʠʭ ʟʘʧʘʭʽʚ. 

Å ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ: ʫʧʦʚʽʣʴʥʝʥʥʷ ʨʦʩʪʫ ʰʢʽʜʣʠʚʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ. 

Å ʊʨʠʚʘʣʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ: ʟʙʽʣʴʰʝʥʥʷ ʪʝʨʤʽʥʫ ʧʨʠʜʘʪʥʦʩʪʽ ʫ 2ï2,2 ʨʘʟʠ ʟʘʣʝʞʥʦ 

ʚʽʜ ʪʠʧʫ ʤôʷʩʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

Å ɹ̔ ʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ: ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʪʘ ʟʙʽʣʴʰʝʥʥʷ 
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ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ (ʧʽʜʪʚʝʨʜʞʝʥʦ ʪʝʩʪʘʤʠ ʥʘ ʘʢʪʠʚʥʽʩʪʴ DPPH). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʨʦʙʥʠʯʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʧʨʦʤʠʩʣʦʚʠʡ ʧʘʨʪʥʝʨ ʧʽʜʪʚʝʨʜʠʚ: 

ï ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʣʘʜʦʥʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʪʘ 

ʙʝʟʧʝʢʠ ʤ'ʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ; 

ï ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʧʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʙʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʪʠʯʥʠʭ ʢʦʥʩʝʨʚʘʥʪʽʚ; 

ï ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʩʪʘʜʽʾ ʦʩʪʘʪʦʯʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʧʘʢʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ. 

ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ ʤ'ʷʩʥʦʾ ʧʨʦʜʫʢʮʽʾ 

ʭʣʘʜʦʥʦʚʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʘʚʨʘ ʜʣʷ ʧʨʝʤʽʫʤ-ʩʝʛʤʝʥʪʘ ʥʘʪʫʨʘʣʴʥʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ 

ʽʟ ʧʨʦʜʦʚʞʝʥʠʤ ʪʝʨʤʽʥʦʤ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʦʶ ʭʘʨʯʦʚʦʶ ʮʽʥʥʽʩʪʶ. 

 

5.4. ʈʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʫʩʪʘʥʦʚʢʠ ʜʣʷ 

ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ  

 

5.4.1. ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ  ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. 

ɿʘʚʜʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʢʨʽʦʢʦʤʧʣʝʢʩʽʚ ʽʟ ʧʝʨʝʨʦʙʢʠ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʙʣʦʢ-ʩʭʝʤʠ ʝʪʘʧʽʚ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʚʠʣʫʯʝʥʥʷ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʪʥʠʭ ʩʫʤʽʰʝʡ. 

ʇʨʦʙʣʝʤʘ ʩʠʥʪʝʟʫ ʩʭʝʤʠ ʤʝʪʦʜʽʚ ʧʝʨʝʨʦʙʢʠ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʩʫʤʽʰʝʡ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤ ʟʽ ʟʨʦʩʪʘʥʥʷʤ 

ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʪʘ ʩʧʦʩʦʙʽʚ ʾʭ ʦʜʝʨʞʘʥʥʷ ʙʘʛʘʪʦʨʘʟʦʚʦ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʊʦʤʫ 

ʧʦʙʫʜʦʚʘʥʘ ʦʧʪʠʤʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʢʨʽʦʢʦʤʧʣʝʢʩʫ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʣʽʧʦʬʽʣʴʥʠʭ 

ʢʦʤʧʣʝʢʩʥʠʭ ʩʧʦʣʫʢ ʪʘ ʬʨʘʢʮʽʡ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ (ʨʠʩ. 5.1.)  ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʝʪʘʧʠ: 

ʧʽʜʛʦʪʦʚʢʘ ʩʠʨʦʚʠʥʠ ʪʘ ʟʘʤʦʨʦʞʫʚʘʥʥʷ; ʢʨʽʦʧʦʜʨʽʙʥʝʥʥʷ; ʩʫʙʣʽʤʘʮʽʡʥʝ 

ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʟʘʤʦʨʦʞʝʥʦʾ ʧʦʜʨʽʙʥʝʥʦʾ ʩʠʨʦʚʠʥʠ ʽ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ; ʝʢʩʪʨʘʢʮʽʡʥʝ 

ʚʠʣʫʯʝʥʥʷ ʟ ʪʚʝʨʜʦʬʘʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʣʽʧʦʬʽʣʴʥʦʾ ʬʨʘʢʮʽʾ ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ; 

ʩʝʜʠʤʝʥʪʘʮʽʷ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. 
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ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʻ ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʧʝʨʝʨʦʙʢʠ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʟʘʤʦʨʦʞʫʚʘʥʥʷ 

ʪʘ ʢʨʽʦʧʦʜʨʽʙʥʝʥʥʷ ʩʠʨʦʚʠʥʠ.  

ɿʘʤʦʨʦʞʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʥʚʝʻʨʥʠʭ ʢʨʽʦʪʫʥʝʣʝʡ ʟ ʧʦʧʝʨʝʜʥʽʤ ʦʭʦʣʦʜʞʝʥʥʷʤ ʜʦ +25...5Áʉ ʽ ʥʘʩʪʫʧʥʠʤ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷʤ ʚ ʽʥʪʝʨʚʘʣʽ 0é-50Áʉ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʷʢʦʩʪʽ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʘʛʝʥʪʫ ʧʘʨʠ ʨʽʜʢʦʛʦ ʘʟʦʪʫ. ʇʦʝʪʘʧʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ ʪʘ ʥʘʪʠʚʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʽʪʘʤʽʥʥʦ-ʤʽʥʝʨʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ɿ 

ʽʥʰʦʛʦ ʙʦʢʫ, ʰʚʠʜʢʝ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʩʢʦʨʦʯʫʻ ʯʘʩ ʢʦʥʪʘʢʪʫ ʙʽʦʤʦʣʝʢʫʣ ʟ 

ʢʦʥʮʝʥʪʨʦʚʘʥʦʶ ʨʽʜʢʦʶ ʬʘʟʦʶ ʧʽʜ ʯʘʩ ʫʪʚʦʨʝʥʥʷ ʢʨʠʩʪʘʣʽʚ ʣʴʦʜʫ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ 

ʟʥʝʚʦʜʥʝʥʥʶ ʢʣʽʪʠʥ ʧʨʠ ʧʦʟʘʢʣʽʪʠʥʥʽʡ ʢʨʠʩʪʘʣʽʟʘʮʽʾ, ʱʦ ʚʠʢʣʠʢʘʻ ʥʝʟʚʦʨʦʪʥʫ 

ʜʝʬʦʨʤʘʮʽʶ ʢʣʽʪʠʥ [1]. 

 

 

ʈʠʩʫʥʦʢ 5.1. ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʣʽʧʦʬʽʣʴʥʠʭ ʢʦʤʧʣʝʢʩʥʠʭ ʩʧʦʣʫʢ ʪʘ ʬʨʘʢʮʽʡ  
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ɺʘʞʣʠʚʦʶ ʩʪʘʜʽʻʶ ʧʽʜʛʦʪʦʚʢʠ ʩʠʨʦʚʠʥʠ ʜʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʻ 

ʡʦʛʦ ʢʨʽʦʛʝʥʥʝ ʧʦʜʨʽʙʥʝʥʥʷ. ʊʝʭʥʦʣʦʛʽʷ ʤʘʻ ʨʷʜ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʢʨʽʦʧʦʜʨʽʙʥʝʥʥʷ: ʦʪʨʠʤʘʥʥʷ ʤʝʥʰʠʭ ʨʦʟʤʽʨʽʚ ʯʘʩʪʦʢ 

ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ ʚ ʢʽʥʮʝʚʦʤʫ ʧʨʦʜʫʢʪʽ ʥʝ ʟʤʽʥʶʶʯʠ ʚʠʭʽʜʥʠʭ ʩʽʪʦʢ; ʧʦʚʥʝ 

ʟʘʧʦʙʽʛʘʥʥʷ  ʧʝʨʝʛʨʽʚʫ ʧʨʦʜʫʢʪʫ ʚ ʤʽʩʮʷʭ ʨʦʟʨʠʚʫ ʪʢʘʥʠʥʠ ʩʠʨʦʚʠʥʠ ʪʘ ʚʠʜʽʣʝʥʥʷ 

ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʟʘ ʨʘʭʫʥʦʢ ʢʦʤʧʝʥʩʘʮʽʾ ʧʣʘʚʣʝʥʥʷ ʣʴʦʜʫ; ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ 

ʢʨʽʦʤʣʠʥʘ ʧʨʠ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚ ʢʘʤʝʨʽ ʧʦʜʨʽʙʥʝʥʥʷ ʟʘʚʜʷʢʠ 

ʧʣʘʩʪʠʯʥʠʤ ʜʝʬʦʨʤʘʮʽʷʤ ʪʘ ʫʪʚʦʨʝʥʥʶ ʨʦʟʢʦʣʠʥ ʚ  ʢʨʠʩʪʘʣʘʭ ʣʴʦʜʫ ʜʣʷ ʬʨʘʛʤʝʥʪʘʮʽʾ 

ʙʽʦʣʦʛʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʨʠʞʘʥʦʾ ʤʘʪʨʠʮʽ; ʚʠʢʣʶʯʘʻ ʧʦʧʘʜʘʥʥʷ ʘʪʤʦʩʬʝʨʥʦʾ ʚʦʣʦʛʠ 

ʥʘ ʛʦʪʦʚʠʡ ʦʭʦʣʦʜʞʝʥʠʡ ʧʨʦʜʫʢʪ [8]. 

ʉʫʙʣʽʤʘʮʽʡʥʝ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʝʪʘʧʽʚ 

ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʧʝʨʝʨʦʙʢʠ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ. ʆʩʢʽʣʴʢʠ ʙʽʦʘʢʪʠʚʥʽ ʢʦʤʧʣʝʢʩʠ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʝʨʤʦʣʘʙʽʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʪʦ ʚʝʨʭʥʷ ʪʝʤʧʝʨʘʪʫʨʥʘ ʤʝʞʘ ʜʣʷ ʥʠʭ 

ʦʙʤʝʞʝʥʘ 40...50Áʉ. ʅʘ ʦʩʥʦʚʽ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ ʚ 

ʫʤʦʚʘʭ ʨʽʚʥʦʚʘʞʥʦʛʦ ʩʪʘʥʫ ʧʨʦʮʝʩʽʚ ʥʠʞʯʝ ʧʦʪʨʽʡʥʦʾ ʪʦʯʢʠ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʩʫʙʣʽʤʘʮʽʡʥʝ ʟʥʝʚʦʜʥʝʥʥʷ (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ -25é20Áʉ ʪʘ ʪʠʩʢʫ 100é120 ʇʘ)  ʽ 

ʢʦʥʜʝʥʩʘʮʽʡʥʝ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ -70Áʉ), ʷʢʽ ʚʠʨʽʰʫʶʪʴ ʟʘʚʜʘʥʥʷ 

ʚʠʜʽʣʝʥʥʷ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʛʽʜʨʦʬʽʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʘʙʦ ʦʢʨʝʤʠʭ ʾʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʦʜʽʣʫ ʬʨʘʢʮʽʡ ʟ ʨʽʟʥʦʶ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ ʟ 

ʥʘʪʫʨʘʣʴʥʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʫʚʘʪʠ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ ʚʦʜʥʽ 

ʬʨʘʢʮʽʾ, ʥʝʜʦʩʪʫʧʥʽ ʚ ʜʘʥʠʡ ʯʘʩ ʽʥʰʠʤʠ ʚʽʜʦʤʠʤʠ ʤʝʪʦʜʘʤʠ ʚʠʣʫʯʝʥʥʷ. ɸ ʧʨʦʜʫʢʪʠ, 

ʦʜʝʨʞʫʚʘʥʽ ʚ ʧʨʦʮʝʩʽ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ, ʤʦʞʫʪʴ ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʥʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʦʚʦʾ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ɿʙʝʨʝʞʝʥʥʷ ʥʘʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʠʨʦʚʠʥʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ 

ʧʨʦʜʫʢʪʽʚ, ʱʦ ʦʪʨʠʤʫʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʾʭ ʧʝʨʝʨʦʙʢʠ ʚ ʩʝʨʝʜʦʚʠʱʘʭ ʽʥʝʨʪʥʠʭ 

ʟʨʽʜʞʝʥʠʭ ʛʘʟʽʚ, ʤʦʞʣʠʚʝ ʣʠʰʝ ʚ ʫʤʦʚʘʭ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʠʞʯʝ ʟʘ ʬʽʟʽʦʣʦʛʽʯʥʫ. 

ʅʘʩʪʫʧʥʠʡ ʚʘʞʣʠʚʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʝʪʘʧ ʧʝʨʝʨʦʙʢʠ ï ʚʠʜʽʣʝʥʥʷ ʣʽʧʽʜʥʠʭ 

ʬʨʘʢʮʽʡ ʽʟ ʬʨʘʢʮʽʦʥʦʚʘʥʦʛʦ ʙʽʦʤʘʪʝʨʽʘʣʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʣʘʜʦʥʦʚʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, 

ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ +2é30Áʉ ʪʘ ʪʠʩʢʫ -10é1,5 ʄʇʘ.  
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ɺʠʣʫʯʝʥʥʷ ʟ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ ʛʽʜʨʦʬʽʣʴʥʠʭ ʬʨʘʢʮʽʡ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʩʪʘʥʫ 

ʥʠʞʯʝ ʧʦʪʨʽʡʥʦʾ ʪʦʯʢʠ ʜʦʟʚʦʣʷʻ  ʝʬʝʢʪʠʚʥʦ ʦʪʨʠʤʘʪʠ  ʣʽʧʦʬʽʣʴʥʽ ʢʦʤʧʣʝʢʩʠ ʤʝʪʦʜʦʤ 

ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʨʽʜʞʝʥʠʤʠ ʛʽʜʨʦʬʪʦʨʚʤʽʩʥʠʤʠ ʚʫʛʣʝʚʦʜʥʷʤʠ.  

ɿʘʢʣʶʯʥʠʡ ʝʪʘʧ ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ, ʱʦ ʥʘʟʠʚʘʻʪʴʩʷ 

ʩʝʜʠʤʝʥʪʘʮʽʻʶ ʘʙʦ ʛʨʘʚʽʪʘʮʽʡʥʠʤ ʦʯʠʱʝʥʥʷʤ, ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠʤʫʩʦʚʠʤ ʚʠʜʘʣʝʥʥʷʤ 

ʜʨʽʙʥʠʭ ʜʦʤʽʰʦʢ ʽ ʟʘʣʠʰʢʽʚ ʰʨʦʪʫ ʚ ʧʨʦʮʝʩʽ ʦʩʽʜʘʥʥʷ ʯʘʩʪʠʥʦʢ ʜʠʩʧʝʨʩʥʦʾ ʬʘʟʠ ʚ 

ʜʠʩʧʝʨʩʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʽʜ ʜʽʻʶ ʩʠʣʠ ʪʷʞʢʦʩʪʽ. ʐʚʠʜʢʽʩʪʴ ʤʝʭʘʥʽʯʥʦʛʦ ʧʦʜʽʣʫ 

ʯʘʩʪʠʥʦʢ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʩʠ, ʨʦʟʤʽʨʫ, ʬʦʨʤʠ ʪʘ ʱʽʣʴʥʦʩʪʽ ʨʝʯʦʚʠʥʠ, ʚ'ʷʟʢʦʩʪʽ ʪʘ 

ʱʽʣʴʥʦʩʪʽ ʜʠʩʧʝʨʩʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʜʝ ʫ ʧʦʣʽ ʛʨʘʚʽʪʘʮʽʡʥʠʭ ʩʠʣ ʩʝʜʠʤʝʥʪʫʶʪʴ 

ʯʘʩʪʠʥʢʠ ʛʨʫʙʦʜʠʩʧʝʨʩʥʠʭ ʩʠʩʪʝʤ, ʷʢʠʡ ʟʘʡʤʘʻ ʚʽʜ 6é12 ʛʦʜʠʥ. ʉʘʤ ʩʧʦʩʽʙ 

ʦʯʠʱʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʮʝʥʪʨʠʬʫʛ 

ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʙʘʛʘʪʦʩʪʘʜʽʡʥʠʤ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷʤ ʪʘ ʝʢʩʪʨʘʛʫʚʘʥʥʷʤ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʘʪʠ ʢʦʤʧʣʝʢʩʠ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʪʘ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʛʽʜʨʦʬʽʣʴʥʠʭ ʪʘ 

ʣʽʧʦʬʽʣʴʥʠʭ ʬʨʘʢʮʽʡ. 

 

5.4.2. ʈʦʟʨʦʙʢʘ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʝʢʩʪʨʘʢʮʽʾ ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ 

ʟ ʢʨʽʦʛʝʥʥʦʶ ʧʘʩʪʢʦʶ. ʋʩʪʘʥʦʚʢʘ ʭʣʘʜʦʥʦʚʘ ʝʢʩʪʨʘʢʮʽʡʥʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʥʘʪʫʨʘʣʴʥʠʭ ʤʘʩʣʷʥʠʭ ʝʢʩʪʨʘʢʪʽʚ ʽʟ ʧʨʷʥʦ-ʘʨʦʤʘʪʠʯʥʠʭ ʪʘ ʣʽʢʘʨʩʴʢʠʭ 

ʨʦʩʣʠʥ ʽʟ ʟʙʝʨʝʞʝʥʥʷʤ ʧʨʠʨʦʜʥʠʭ, ʘʨʦʤʘʪʠʯʥʠʭ ʪʘ ʩʤʘʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʢʪʠʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ, ʱʦ ʦʧʠʩʘʥʘ ʫ ʨʦʟʜʽʣʽ 2 ʜʘʥʦʾ ʨʦʙʦʪʠ ʤʘʻ ʥʝʛʘʪʠʚʥʠʡ 

ʘʩʧʝʢʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʚʪʨʘʪʦʶ ʭʣʘʜʦʥʫ. 

ʅʝʜʦʣʽʢʦʤ ʫʩʪʘʥʦʚʢʠ ʻ ʚʠʪʨʘʪʠ ʨʦʟʯʠʥʥʠʢʘ (ʚʽʜ 1% ʜʦ 5%, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ 

ʩʠʨʦʚʠʥʠ) ʧʨʠ ʨʝʢʫʧʝʨʘʮʽʾ ʟʘ ʨʘʭʫʥʦʢ: 

- ʚʠʩʦʢʦʛʦ ʟʘʣʠʰʢʦʚʦʛʦ ʟʤʽʩʪʫ ʨʦʟʯʠʥʥʠʢʘ ʚ ʰʨʦʪʽ, ʝʢʩʪʨʘʢʪʽ, ʻʤʢʦʩʪʷʭ ʽ 

ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʫʩʪʘʥʦʚʢʠ, ʱʦ ʥʝʤʠʥʫʯʝ ʧʨʠ ʧʘʩʠʚʥʽʡ ʢʦʥʜʝʥʩʘʮʽʾ ʥʘ 

ʦʭʦʣʦʜʞʫʚʘʥʦʤʫ ʭʦʣʦʜʠʣʴʥʠʤ ʘʛʨʝʛʘʪʦʤ ʟʤʽʡʦʚʠʢʫ; 
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- ʥʝʤʦʞʣʠʚʦʩʪʽ ʨʽʟʢʦʛʦ ʟʥʠʞʝʥʥʷ ʪʠʩʢʫ ʚ ʧʨʦʮʝʩʽ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʙʝʟ ʩʢʠʜʘʥʥʷ 

ʨʦʟʯʠʥʥʠʢʘ ʚ ʘʪʤʦʩʬʝʨʫ [325]; 

- ʥʝʤʦʞʣʠʚʦʩʪʽ ʧʨʠʤʫʩʦʚʦʛʦ ʫʩʫʥʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʭʣʘʜʦʥʫ ʽʟ ʝʢʩʪʨʘʢʪʦʨʘ ʽ 

ʚʠʧʘʨʥʠʢʘ  ʰʣʷʭʦʤ ʡʦʛʦ ʚʽʜʢʘʯʢʠ ʚʘʢʫʫʤʥʠʤ ʥʘʩʦʩʦʤ, ʦʩʢʽʣʴʢʠ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʚʽʥ ʥʝ ʚʩʪʠʛʘʻ ʢʦʥʜʝʥʩʫʚʘʪʠʩʷ ʥʘ ʟʤʽʡʦʚʠʢʫ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʝʨʭʥʽ ʷʢʦʛʦ ʚ ʜʘʥʽʡ ʫʩʪʘʥʦʚʮʽ ʥʘ 10-15ʦʉ ʥʠʞʯʝ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʥʜʝʥʩʘʮʽʾ 

ʟʘʣʠʰʢʦʚʦʛʦ ʭʣʘʜʦʥʫ. 

ɺʽʜʤʽʯʝʥʽ ʥʝʜʦʣʽʢʠ ʫʩʫʥʫʪʽ ʫ ʥʦʚʽʡ ʨʦʟʨʦʙʣʝʥʽʡ ʫʩʪʘʥʦʚʮʽ, ʩʭʝʤʘ ʷʢʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 5.2. [281]. ɺ ʜʘʥʽʡ ʝʢʩʪʨʘʢʮʽʡʥʽʡ ʫʩʪʘʥʦʚʮʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʩʧʝʮʽʘʣʴʥʦ ʩʢʦʥʩʪʨʫʡʦʚʘʥʘ ʘʟʦʪʥʘ ʧʘʩʪʢʘ ʜʣʷ ʨʝʪʝʣʴʥʦʛʦ ʚʠʜʘʣʝʥʥʷ ʭʣʘʜʦʥʫ ʟʽ ʰʨʦʪʫ 

ʽ ʤʽʮʝʣʠ, ʱʦ ʚʠʢʣʶʯʘʻ ʚʪʨʘʪʠ ʭʣʘʜʦʥʫ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʧʦʚʥʽʩʪʶ ʧʦʚʝʨʪʘʻ 

ʡʦʛʦ ʚ ʥʘʧʽʨʥʫ ʻʤʢʽʩʪʴ ʝʢʩʪʨʘʢʮʽʡʥʦʾ ʫʩʪʘʥʦʚʢʠ. ɺʦʥʘ ʤʽʩʪʠʪʴ ʝʢʩʪʨʘʢʪʦʨ 3, ʚʠʧʘʨʥʠʢ 

4 ʟ ʥʘʛʨʽʚʘʯʝʤ, ʢʦʥʜʝʥʩʘʪʦʨ ʟ ʦʭʦʣʦʜʞʫʚʘʥʠʤ ʟʤʽʡʦʚʠʢʦʤ 1, ʭʦʣʦʜʠʣʴʥʠʡ ʘʛʨʝʛʘʪ 5, 

ʥʘʧʽʨʥʫ 2 ʽ ʟʙʽʨʥʫ ʻʤʥʦʩʪʽ 8, ʪʨʫʙʦʧʨʦʚʦʜʠ ʟ ʚʝʥʪʠʣʷʤʠ, ʘ ʪʘʢʦʞ ʜʦʜʘʪʢʦʚʦ ʦʙʣʘʜʥʘʥʘ 

ʢʨʽʦʛʝʥʥʠʤ ʪʝʧʣʦʦʙʤʽʥʥʠʢʦʤ 6 ʟ ʨʽʜʢʠʤ ʘʟʦʪʦʤ, ʱʦ ʦʭʦʣʦʜʞʫʶʪʴʩʷ ʧʘʥʝʣʷʤʠ, 

ʚʘʢʫʫʤʥʠʤ ʥʘʩʦʩʦʤ 7, ʧʦʚ'ʷʟʘʥʠʤ ʟ ʽʥʰʦʶ ʟʣʠʚʥʦʶ ʻʤʥʽʩʪʶ. 
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ʈʠʩʫʥʦʢ 5.2. ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʝʢʩʪʨʘʢʮʽʾ ʣʽʧʽʜʥʠʭ ʬʨʘʢʮʽʡ ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ ʟ 

ʘʟʦʪʥʠʤ ʫʣʦʚʣʶʚʘʯʝʤ ʚ ʢʦʥʪʫʨʽ ʨʝʢʫʧʝʨʘʮʽʾ ʨʦʟʯʠʥʥʠʢʘ 

 

ʈʦʟʨʦʙʣʝʥʘ ʫʩʪʘʥʦʚʢʘ [326] ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʨʦʟʯʠʥʥʠʢʘ ʚ ʧʨʦʮʝʩʽ 

ʨʝʢʫʧʝʨʘʮʽʾ ʥʘ 3é5% ʚ ʧʨʦʮʝʩʽ ʢʦʞʥʦʛʦ ʝʢʩʪʨʘʢʮʽʡʥʦʛʦ ʮʠʢʣʫ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ 

ʡʦʛʦ ʚʤʽʩʪʫ ʚ ʝʢʩʪʨʘʢʪʽ ʽ ʰʨʦʪʽ ʜʦ 0,01% ʧʽʩʣʷ 30é40 ʭʚʠʣʠʥ ʚʘʢʫʫʤʥʦʾ ʚʽʜʢʘʯʢʠ 

ʝʢʩʪʨʘʢʪʦʨʘ, ʚʠʧʘʨʥʠʢʘ ʪʘ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʽ ʥʘ 50é60% ʧʨʠ ʩʢʠʜʘʥʽ ʪʠʩʢʫ ʚ 

ʝʢʩʪʨʘʢʪʦʨʽ ʟʽ ʰʚʠʜʢʦʩʪʷʤʠ ʚʽʜʢʘʯʢʠ ʚʽʜ 0,5 ʜʦ 1 ʄʇʘ/ʭʚ., ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʪʨʘʢʮʽʾ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʪʷʛʪʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʡ ʭʣʘʜʦʥ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʪʽʩʥʠʪʠ ʡʦʛʦ 

ʽʥʝʨʪʥʠʤ ʘʟʦʪʦʤ. ʈʽʚʥʷʥʥʷ ʟʘʤʽʱʝʥʥʷ ʛʘʟʽʚ ʦʧʠʩʫʻ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʘʩ ʜʚʦʭ ʛʘʟʽʚ (ʘʟʦʪʫ 

ʪʘ ʭʦʣʦʜʦʘʛʝʥʪʫ R406ɸ) ʧʨʠ ʦʜʥʘʢʦʚʦʤʫ ʦʙʩʷʟʽ, ʚʨʘʭʦʚʫʶʯʠ ʾʭ ʧʠʪʦʤʽ ʦʙ'ʻʤʠ: 

 

                                        ὓ ὓ ρȟρχσϽὓ,                                          (5.1) 

 

ʜʝ ὓὲ ï ʤʘʩʘ ʘʟʦʪʫ (N , ʢʛ), ὓὶ ï ʤʘʩʘ ʭʦʣʦʜʦʘʛʝʥʪʫ R406 (ʢʛ), Ὃὶ ʪʘ Ὃὲ ï ʧʠʪʦʤʽ 

ʦʙ'ʻʤʠ R406ɸ ʪʘ ʘʟʦʪʫ ʚʽʜʧʦʚʽʜʥʦ (ʤį/ʢʛ)  (Ὃὶ/Ὃὲ = 1,17). 

 

ʈʦʟʨʘʭʫʥʦʢ ʧʦʢʘʟʫʻ, ʱʦ ʤʘʩʘ ʘʟʦʪʫ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʟʘʧʦʚʥʝʥʥʷ ʪʦʛʦ ʞ ʦʙʩʷʛʫ, ʱʦ 

ʽ ʭʦʣʦʜʦʘʛʝʥʪ R406ɸ, ʙʫʜʝ ʙʽʣʴʰʦʶ ʟʘ ʤʘʩʫ ʩʘʤʦʛʦ ʭʦʣʦʜʦʘʛʝʥʪʫ ʥʘ 17,3% ʚʥʘʩʣʽʜʦʢ  

ʨʽʟʥʠʮʽ ʫ ʧʠʪʦʤʠʭ ʦʙôʻʤʘʭ ʜʚʦʭ ʛʘʟʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ  ʧʨʠʩʪʨʦʶ, ʟʜʘʪʥʦʛʦ ʫʣʦʚʣʶʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʠ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʪʠ ʢʠʧʽʥʥʷ ʢʨʽʦʛʝʥʥʠʭ ʨʽʜʠʥ, ʻ ʝʢʦʥʦʤʽʯʥʦ 

ʦʙˇʨʫʥʪʦʚʘʥʠʤ. ʇʨʠ ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʩʠʯʝʥʥʷ ʨʽʜʢʦʛʦ ʘʟʦʪʫ 

ʩʪʘʥʦʚʠʪʴ ï196 Áʉ, ʘ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʩʠʯʝʥʦʾ ʧʘʨʠ ʭʣʘʜʦʥʽʚ ʥʘʙʘʛʘʪʦ ʚʠʱʽ ʽ ʣʝʞʘʪʴ ʫ 

ʜʽʘʧʘʟʦʥʽ ï20é+50 Áʉ. ʊʘʢʦʾ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ ʢʦʥʜʝʥʩʘʮʽʾ ʭʣʘʜʦʥʽʚ ʥʝʤʦʞʣʠʚʦ 

ʜʦʩʷʛʪʠ ʚ ʟʚʠʯʘʡʥʦʤʫ ʭʦʣʦʜʠʣʴʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ. ʊʦʤʫ ʚ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ 

ʢʨʽʦʛʝʥʥʦʾ ʧʘʩʪʢʠ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʚʝʨʭʥʽ ʨʝʢʫʧʝʨʘʮʽʾ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ 



170 
 

ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ ʝʢʩʪʨʘʢʮʽʡʥʦʾ ʫʩʪʘʥʦʚʢʠ ʪʘ ʾʾ ʝʢʦʣʦʛʽʯʥʽʩʪʴ 

ʟʘʚʜʷʢʠ ʟʤʝʥʰʝʥʥʶ ʚʠʢʠʜʽʚ ʭʣʘʜʦʥʫ ʫ ʘʪʤʦʩʬʝʨʫ. 

 

5.5. ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʢʩʪʨʘʢʮʽʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʣʘʜʦʥʫ 

 

ɽʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʘʭ ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʷʢ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʪʨʠʤʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʜʦ ʚʠʪʨʘʪ, ʷʢʽ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʡʦʛʦ 

ʜʦʩʷʛʥʝʥʥʷ. ɼʣʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʫ ʧʨʦʻʢʪʘʭ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʽʥʥʦʚʘʮʽʡ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ: 

ï ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʪʘ ʨʝʩʫʨʩʦʻʤʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ; 

ï ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʪʠʤ ʩʘʤʠʤ ʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ;  

ï ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʧʨʠʙʫʪʢʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʟʦʢʨʝʤʘ 

ʨʽʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ; 

ï ʧʽʜʚʠʱʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʻʢʪʫ (ʩʢʦʨʦʯʝʥʥʷ 

ʩʪʨʦʢʫ ʦʢʫʧʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡ ʫ ʧʨʦʻʢʪ, ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʽʚʥʷ ʧʨʠʙʫʪʢʦʚʦʩʪʽ, 

ʧʝʨʩʧʝʢʪʠʚʠ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʧʨʦʻʢʪʫ ʪʦʱʦ). 

ʋ ʩʫʯʘʩʥʽʡ ʧʨʘʢʪʠʮʽ ʧʨʠ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʻʢʪʽʚ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʪʘʪʠʯʥʽ ʤʝʪʦʜʠ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʩʪʨʦʢ 

ʦʢʫʧʥʦʩʪʽ, ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ, ʦʪʨʠʤʘʥʠʡ 

ʧʨʠʙʫʪʦʢ ʪʘ ʽʥ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʘʤʝ ʨʷʜʫ ʚʠʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʘ ʥʝ ʦʜʥʦʛʦ ʦʢʨʝʤʦʛʦ 

ʢʨʠʪʝʨʽʶ, ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʨʦʻʢʪʫ, ʱʦ ʥʘʜʘʚʘʪʠʤʝ ʰʠʨʰʫ ʦʮʽʥʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʨʽʰʝʥʴ, ʷʢ ʥʘ ʢʦʨʦʪʢʦ-, ʪʘʢ ʽ ʥʘ ʜʦʚʛʦʩʪʨʦʢʦʚʫ ʧʝʨʩʧʝʢʪʠʚʫ. 

ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʧʨʦʻʢʪʫ ʚʠʢʦʨʠʩʪʘʥʦ ʢʫʨʩʦʚʽ ʧʨʠʧʫʱʝʥʥʷ. ʎʝ 

ʩʧʨʠʯʠʥʝʥʦ ʪʠʤ, ʱʦ ʯʘʩʪʠʥʘ ʚʠʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʧʨʦʻʢʪʽ ʟʘʜʘʻʪʴʩʷ ʚ ʽʥʦʟʝʤʥʽʡ 

ʚʘʣʶʪʽ (ʨʠʥʢʦʚʘ ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʜʦʩʪʫʧʥʘ ʫ ʻʚʨʦ; ʚʘʨʪʽʩʪʴ ʩʠʨʦʚʠʥʠ ï ʫ 

ʜʦʣʘʨʦʚʦʤʫ ʝʢʚʽʚʘʣʝʥʪʽ), ʫ ʨʦʟʨʘʭʫʥʢʘʭ ʬʽʢʩʫʶʪʴʩʷ ʢʫʨʩʠ ʜʣʷ ʧʨʠʚʝʜʝʥʥʷ ʜʦ ʛʨʠʚʥʽ. 



171 
 

ʆʨʽʻʥʪʠʨʦʤ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʦʬʽʮʽʡʥʠʭ ʢʫʨʩʽʚ ʻ ʜʘʥʽ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʙʘʥʢʫ ʋʢʨʘʾʥʠ 

(ʅɹʋ). ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʢʫʨʩ IV ʢʚʘʨʪʘʣʫ 2025 ʻʚʨʦ ï 48 ʛʨʥ, ʢʫʨʩ 

ʜʦʣʘʨʘ ï 42 ʛʨʥ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʨʽʰʝʥʴ ʚ 

ʪʝʭʥʦʣʦʛʽʾ ʝʢʩʪʨʘʢʮʽʾ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʧʽʜʭʽʜ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʫ ʧʦʨʽʚʥʷʥʥʽ ʚʠʪʨʘʪ 

ʪʘ ʦʪʨʠʤʘʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʜʚʦʭ ʩʮʝʥʘʨʽʷʭ: 

ï ʙʘʟʦʚʠʡ ï ʪʨʘʜʠʮʽʡʥʠʡ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ (ʚʠʱʽ ʚʪʨʘʪʠ ʭʣʘʜʦʥʫ); 

ï ʧʨʦʻʢʪʥʠʡ (ʽʥʥʦʚʘʮʽʡʥʠʡ) ï ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ 

ʟʤʝʥʰʫʻ ʚʪʨʘʪʠ ʭʣʘʜʦʥʫ ʽ, ʪʠʤ ʩʘʤʠʤ, ʧʦʪʦʯʥʽ ʚʠʪʨʘʪʠ. 

ɽʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʽʥʥʦʚʘʮʽʾ ʬʦʨʤʫʻʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʷʢ ʟʤʝʥʰʝʥʥʷ ʟʤʽʥʥʠʭ 

ʚʠʪʨʘʪ, ʷʢʠʤʠ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʻ ʚʠʪʨʘʪʠ ʥʘ ʭʣʘʜʦʥ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ, 

ʧʨʠʙʫʪʦʢ ʽ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ. 

ʇʽʜʭʽʜ ʜʦ ʚʠʟʥʘʥʥʷ ʚʠʪʨʘʪ ʽ ʾʭ ʛʨʫʧʫʚʘʥʥʷ (ʧʨʷʤʽ ʤʘʪʝʨʽʘʣʴʥʽ, ʚʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ 

ʧʨʘʮʽ, ʽʥʰʽ ʦʧʝʨʘʮʽʡʥʽ ʪʦʱʦ) ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʧʨʘʢʪʠʮʽ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʥʘʮʽʦʥʘʣʴʥʠʤʠ 

ʧʦʣʦʞʝʥʥʷʤʠ (ʩʪʘʥʜʘʨʪʘʤʠ) ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ, ʟʦʢʨʝʤʘ ʅʇ(ʉ)ɹʆ 16 

çɺʠʪʨʘʪʠè. ʋ ʢʦʥʪʝʢʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʝʢʩʪʨʘʢʪʽʚ ʦʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʚʠʪʨʘʪ ʻ 

ʥʘʩʪʫʧʥʽ: 

ï ʘʤʦʨʪʠʟʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʷʢ ʝʣʝʤʝʥʪ ʚʠʨʦʙʥʠʯʦʾ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʠ ʦʙʣʽʢʫ 

ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ; 

ï ʚʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ ʪʘ ʥʘʨʘʭʫʚʘʥʥʷ; 

ï ʚʠʪʨʘʪʠ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ; 

ï ʚʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ (ʨʦʩʣʠʥʥʘ ʩʠʨʦʚʠʥʘ); 

ï ʚʠʪʨʘʪʠ ʥʘ ʝʢʩʪʨʘʛʝʥʪ (ʭʣʘʜʦʥ). 

 

5.5.1. ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʚʠʪʨʘʪ. ʉʫʤʘʨʥʽ ʨʽʯʥʽ ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ 

ʝʢʩʪʨʘʢʪʫ ʚ ʤʦʜʝʣʽ ʚʢʣʶʯʘʶʪʴ ʥʘʩʪʫʧʥʽ: 

1. ɸʤʦʨʪʠʟʘʮʽʡʥʽ ʚʠʪʨʘʪʠ (ɸ), ʪʠʩ. ʛʨʥ/ʨʽʢ 

 

ˍ
ˏ̐

˟
                   (5.2) 
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ʜʝ ɺʧ - ʧʝʨʚʽʩʥʘ ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ;  

T - ʩʪʨʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʨʦʢʠ). 

 

2. ɺʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ ʪʘ ʥʘʨʘʭʫʚʘʥʥʷ ɭʉɺ: 

 

˔˜ ˔˜̨̍̒ϽρςȾρπππ    ˰˞ˏπȟςςϽ̝  ̃          (5.3) 

 

ʜʝ ɿʇ ï ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʘ, ʪʠʩ. ʛʨʥ/ʨʽʢ;  

ɿʇʤʽʩ - ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʘ, ʛʨʥ/ʤʽʩ;  

ɭʉɺ ï ʻʜʠʥʠʡ ʩʦʮʽʘʣʴʥʠʡ ʚʥʝʩʦʢ 22%, ʛʨʥ. 

 

3. ɺʠʪʨʘʪʠ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ: 

 

˒
Ͻ̋Ͻ˟
Ͻx Ⱦ˒ρπππ                         (5.4) 

 

ʜʝ ɽ - ʚʠʪʨʘʪʠ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʪʠʩ. ʛʨʥ/ʨʽʢ,  

P - ʧʦʪʫʞʥʽʩʪʴ, ʢɺʪ;  

h ï ʧʦʪʫʞʥʽʩʪʴ, ʛʦʜ/ʜʦʙʫ;  

ʊ ï ʪʨʠʚʘʣʽʩʪʴ ʜʥ.;  

ʎʝ - ʮʽʥʘ ʟʘ 1ʄɺʪĿʛʦʜ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

 

4. ɺʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ: 

 

˞ ὗὧϽx Ⱦ̒ρπππ                         (5.5) 

 

ʜʝ ʉ ï ʚʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ, ʪʠʩ. ʛʨʥ/ʨʽʢ;  

Qʩ- ʨʽʯʥʠʡ ʦʙʩʷʛ ʩʠʨʦʚʠʥʠ, ʢʛ;  

ʎʩ - ʮʽʥʘ 1 ʢʛ ʩʠʨʦʚʠʥʠ, ʛʨʥ. 
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5. ɺʠʪʨʘʪʠ ʥʘ ʭʣʘʜʦʥ (ʚ ʧʨʠʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʜʘʥʽ ʚʠʪʨʘʪʠ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʢʽʣʴʢʦʩʪʽ ʮʠʢʣʽʚ ʥʘ ʨʽʢ): 

 

ˢ ὓ̏ ὓ Ͻ̗ὔ Ͻx Ⱦ̖ρπππ    (5.6) 

 

ʜʝ ʍ - ʚʠʪʨʘʪʠ ʥʘ ʭʣʘʜʦʥ, ʪʠʩ. ʛʨʥ/ʨʽʢ;  

ὓ  ̏- ʤʘʩʘ ʥʘ ʮʠʢʣ, ʢʛ;  

ὓ  ̗- ʚʪʨʘʪʠ ʥʘ ʮʠʢʣ, ʢʛ;  

ὔ - ʢʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ ʥʘ ʨʽʢ, ʦʜ.;  

ˣ̖ - ʮʽʥʘ ʭʣʘʜʦʥʫ, ʛʨʥ/ʢʛ. 

 

5.5.2. ʇʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ. ɺ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʘʥʦ ʥʘʩʪʫʧʥʽ 

ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ: 

1. ʇʨʠʙʫʪʦʢ:  

 

Ʉ = ɼ ï ɺ       (5.7) 

 

ʜʝ ʇ ï ʧʨʠʙʫʪʦʢ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ, ʪʠʩ. ʛʨʥ;  

ɼ ï ʜʦʭʽʜ (ʚʠʨʫʯʢʘ) ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ, ʪʠʩ. ʛʨʥ;  

ɺ ï ʚʠʪʨʘʪʠ, ʧʦʥʝʩʝʥʽ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʨʝʘʣʽʟʘʮʽʶ ʧʨʦʜʫʢʮʽʾ, ʪʠʩ. ʛʨʥ. 

 

2. ʈʝʥʪʘʙʝʣʴʥʽʩʪʴ:  

ʈʨ = ʇ / ɺ *100%      (5.8) 

 

ʜʝ ʈʨ ï ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ, %;  

ʇ ï ʧʨʠʙʫʪʦʢ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ, ʪʠʩ. ʛʨʥ. 

 

3. ʇʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡ: 
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ʆʽ = ɯ / (ʇ+ɸ)         (5.9) 

 

ʜʝ ʆʽ ï ʧʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡ, ʨʦʢʽʚ;  

I ï ʽʥʚʝʩʪʠʮʽʾ, ʪʠʩ. ʛʨʥ;  

ʇ ï ʧʨʠʙʫʪʦʢ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ, ʪʠʩ. ʛʨʥ;  

A ï ʘʤʦʨʪʠʟʘʮʽʷ, ʪʠʩ. ʛʨʥ. 

 

5.5.3. ɺʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ. ʄʝʪʦʜʠʢʘ ʥʘʨʘʭʫʚʘʥʥʷ ʘʤʦʨʪʠʟʘʮʽʾ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʦʢʫ ʢʦʨʠʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʟʥʘʯʝʥʘ ʫ ʅʇ(ʉ)ɹʆ 7 çʆʩʥʦʚʥʽ 

ʟʘʩʦʙʠè, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ, ʧʨʷʤʦʣʽʥʽʡʥʦʛʦ ʤʝʪʦʜʫ. 

ʇʨʷʤʦʣʽʥʽʡʥʠʡ ʤʝʪʦʜ ʫ ʧʨʠʢʣʘʜʥʠʭ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʦʙˇʨʫʥʪʫʚʘʥʥʷʭ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʡʯʘʩʪʽʰʝ ʯʝʨʝʟ ʧʨʦʩʪʦʪʫ ʽ ʟʨʫʯʥʽʩʪʴ ʜʣʷ ʩʮʝʥʘʨʥʦʛʦ ʘʥʘʣʽʟʫ, ʷʢʠʡ 

ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʚ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ. ɼʘʥʽ ʨʦʟʨʘʭʫʥʢʽʚ ʜʣʷ ʧʨʦʻʢʪʫ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʚ ʪʘʙʣ. 5.5. 

 

ʊʘʙʣʠʮʷ 5.5 

ɸʤʦʨʪʠʟʘʮʽʷ ʟʘ ʧʨʷʤʦʣʽʥʽʡʥʠʤ ʤʝʪʦʜʦʤ ʜʣʷ ʧʨʦʻʢʪʫ 

ʇʦʢʘʟʥʠʢ ʊʝʨʤʽʥ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ (ʨʦʢʽʚ) 

ʇʝʨʽʦʜ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʨʦʢʽʚ 1 3 5 10 

ʇʝʨʚʽʩʥʘ ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ 60 000 ʻʚʨʦ 60 000 ʻʚʨʦ 60 000 ʻʚʨʦ 60 000 ʻʚʨʦ 

ʇʝʨʚʽʩʥʘ ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ 

ʚ ʝʢʚʽʚʘʣʝʥʪʽ, ʪʠʩ. ʛʨʥ 
2880 2880 2880 2880 

ɸʤʦʨʪʠʟʘʮʽʷ (ʧʨʷʤʦʣʽʥʽʡʥʠʡ 

ʤʝʪʦʜ), ʪʠʩ. ʛʨʥ/ʨʽʢ 
2880 960 576 288 

ɼʞʝʨʝʣʦ ï ʨʦʟʨʘʭʦʚʘʥʦ ʘʚʪʦʨʦʤ (ʥʘ ʦʩʥʦʚʽ ʨʠʥʢʦʚʠʭ ʜʘʥʠʭ) 

 

ɺʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ ʧʨʠʚʝʜʝʥʽ ʫ ʪʘʙʣ. 5.6. ʋ ʨʦʟʨʘʭʫʥʢʘʭ ʚʠʪʨʘʪ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʤʘʻ ʩʪʘʚʢʘ ʻʜʠʥʦʛʦ ʚʥʝʩʢʫ ʥʘ ʟʘʛʘʣʴʥʦʦʙʦʚôʷʟʢʦʚʝ ʜʝʨʞʘʚʥʝ ʩʦʮʽʘʣʴʥʝ 

ʩʪʨʘʭʫʚʘʥʥʷ (ɭʉɺ ï 22%).  
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ʊʘʙʣʠʮʷ 5.6 

ɺʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ ʟ ʥʘʨʘʭʫʚʘʥʥʷʤ ɭʉɺ (22 %) 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ɿʘʨʦʙʽʪʥʘ ʧʣʘʪʘ 1 ʧʨʘʮʽʚʥʠʢʘ, ʛʨʥ/ʤʽʩʷʮʴ 15000 

ɿʘʨʦʙʽʪʥʘ ʧʣʘʪʘ 1 ʧʨʘʮʽʚʥʠʢʘ, ʪʠʩ. ʛʨʥ/ʨʽʢ 180 

ɭʜʠʥʠʡ ʩʦʮʽʘʣʴʥʠʡ ʚʥʝʩʦʢ (ɭʉɺ), 22% 39,6 

ɺʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ, ʪʠʩ. ʛʨʥ /ʨʽʢ  219,6 

ɼʞʝʨʝʣʦ ï ʨʦʟʨʘʭʦʚʘʥʦ ʘʚʪʦʨʦʤ (ʥʘ ʦʩʥʦʚʽ ʨʠʥʢʦʚʠʭ ʜʘʥʠʭ) 

 

ɺʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʻʢʪʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ɺʘʨʪʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʋʢʨʘʾʥʽ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʨʠʥʢʦʚʠʭ 

ʮʽʥ ʪʘ ʨʝʛʫʣʷʪʦʨʥʠʭ ʦʙʤʝʞʝʥʴ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘʩʪʦʩʦʚʘʥʦ ʟʥʘʯʝʥʥʷ 8250 

ʛʨʥ/ʄɺʪĿʛʦʜ, ʱʦ ʢʦʨʝʩʧʦʥʜʫʻ ʟ ʨʝʛʫʣʷʪʦʨʥʦ ʚʠʟʥʘʯʝʥʠʤʠ ʛʨʘʥʠʯʥʠʤʠ ʮʽʥʘʤʠ ʥʘ 

çʙʘʣʘʥʩʫʶʯʦʤʫè ʨʠʥʢʫ ʜʣʷ ʚʠʨʦʙʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʈʦʟʨʘʭʫʥʢʦʚʽ ʜʘʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʚ ʪʘʙʣ. 5.7. 

 

ʊʘʙʣʠʮʷ 5.7 

ɺʠʪʨʘʪʠ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ʉʧʦʞʠʚʘʥʥʷ, ʢɺʪ 5 

ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʥʘ ʜʝʥʴ, ʛʦʜ. 24 

ʉʝʨʝʜʥʴʦʜʦʙʦʚʝ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʢɺʪ 120 

ʉʝʨʝʜʥʴʦʨʽʯʥʝ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʄɺʪ 31,2 

ɺʘʨʪʽʩʪʴ 1 ʄɺʪ (çʙʘʣʘʥʩʫʶʯʠʡ ʨʠʥʦʢè), ʛʨʥ 8250 

ʉʝʨʝʜʥʴʦʨʽʯʥʽ ʚʠʪʨʘʪʠ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ (ʙʝʟ ʇɼɺ), ʪʠʩ. ʛʨʥ 257,4 

ʉʝʨʝʜʥʴʦʨʽʯʥʽ ʚʠʪʨʘʪʠ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʟ ʇɼɺ (20%), ʪʠʩ. ʛʨʥ 308,88 

ɼʞʝʨʝʣʦ ï ʨʦʟʨʘʭʦʚʘʥʦ ʘʚʪʦʨʦʤ (ʥʘ ʦʩʥʦʚʽ ʨʠʥʢʦʚʠʭ ʜʘʥʠʭ) 

 

ʉʫʪʥʽʩʪʴ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʽʰʝʥʥʷ ʪʘ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ (ʥʘ ʙʘʟʽ ʪʝʭʥʦʣʦʛʽʾ 

ʝʢʩʪʨʘʢʮʽʾ) ʧʦʣʷʛʘʻ ʚ ʟʥʠʞʝʥʥʽ ʚʪʨʘʪ ʭʣʘʜʦʥʫ ʥʘ ʢʦʞʥʦʤʫ ʮʠʢʣʽ. ɽʢʦʥʦʤʽʯʥʘ ʣʦʛʽʢʘ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʠʪʨʘʪʠ ʥʘ ʭʣʘʜʦʥ ʤʘʶʪʴ ʭʘʨʘʢʪʝʨ ʫʤʦʚʥʦ-ʟʤʽʥʥʠʭ ʪʘ ʻ ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʽʡʥʠʤʠ ʜʦ ʢʽʣʴʢʦʩʪʽ ʮʠʢʣʽʚ. ʂʨʽʤ ʪʦʛʦ, ʚʘʨʪʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ 

ʝʢʩʪʨʘʛʝʥʪʘ ʧʨʠʟʚʦʜʠʪʠʤʝ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʡ, ʪʠʤ ʩʘʤʠʤ, ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ, 

ʱʦ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʧʨʠʟʚʝʜʝ ʜʦ ʟʨʦʩʪʘʥʥʷ ʧʨʠʙʫʪʢʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 
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ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʧʨʠ ʥʝʟʤʽʥʥʠʭ ʦʙʩʷʛʘʭ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɺ ʪʘʙʣ. 5.8-5.11 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ ʭʣʘʜʦʥʦʤ. 

 

ʊʘʙʣʠʮʷ 5.8 

ɽʢʩʪʨʘʛʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʭʣʘʜʦʥʦʤ (ʘʤʘʨʘʥʪ) 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ʄʘʩʘ ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʠʨʦʚʠʥʠ, ʢʛ 6 

ʊʨʠʚʘʣʽʩʪʴ ʦʜʥʦʛʦ ʮʠʢʣʫ ʝʢʩʪʨʘʢʮʽʾ, ʭʚ. 60 

ʂʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ ʝʢʩʪʨʘʢʮʽʾ  3 

ɿʘʛʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ, ʭʚ 180 

ɺʠʭʽʜ ʝʢʩʪʨʘʢʪʫ, ʢʛ 0,36 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦ ʝʢʩʪʨʘʢʪʫ, ʢʛ/ʜʦʙʫ 2,88 

ʂʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ / ʟʘʚʘʥʪʘʞʝʥʴ ʟʘ ʜʦʙʫ, ʦʜ. 8 

ʈʽʯʥʠʡ ʦʙʩʷʛ ʩʠʨʦʚʠʥʠ, ʢʛ 12480 

ɺʘʨʪʽʩʪʴ 1 ʢʛ ʩʠʨʦʚʠʥʠ, ʛʨʥ 1260 

ɺʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ, ʪʠʩ. ʛʨʥ/ʨʽʢ 15724,8 

ʈʽʯʥʠʡ ʦʙʩʷʛ ʝʢʩʪʨʘʢʪʫ, ʢʛ 748,8 

ʂʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ ʥʘ ʨʽʢ, ʦʜ. 2080 

ɼʞʝʨʝʣʦ ï ʨʦʟʨʘʭʦʚʘʥʦ ʘʚʪʦʨʦʤ (ʥʘ ʦʩʥʦʚʽ ʨʠʥʢʦʚʠʭ ʜʘʥʠʭ) 

 

ʊʘʙʣʠʮʷ 5.9 

ɽʢʩʪʨʘʛʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʭʣʘʜʦʥʦʤ (ʪʤʠʥ ʯʦʨʥʠʡ) 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ʄʘʩʘ ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʠʨʦʚʠʥʠ, ʢʛ 4,80 

ʊʨʠʚʘʣʽʩʪʴ ʦʜʥʦʛʦ ʮʠʢʣʫ ʝʢʩʪʨʘʢʮʽʾ, ʭʚ. 60 

ʂʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ ʝʢʩʪʨʘʢʮʽʾ  4 

ɿʘʛʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ, ʭʚ 240 

ɺʠʭʽʜ ʝʢʩʪʨʘʢʪʫ, ʢʛ 1,512 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦ ʝʢʩʪʨʘʢʪʫ, ʢʛ/ʜʦʙʫ 9,07 

ʂʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ / ʟʘʚʘʥʪʘʞʝʥʴ ʟʘ ʜʦʙʫ, ʦʜ. 6 

ʈʽʯʥʠʡ ʦʙʩʷʛ ʩʠʨʦʚʠʥʠ, ʢʛ 7488 

ɺʘʨʪʽʩʪʴ 1 ʢʛ ʩʠʨʦʚʠʥʠ, ʛʨʥ 420 

ɺʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ, ʪʠʩ. ʛʨʥ/ʨʽʢ 3144,96 

ʈʽʯʥʠʡ ʦʙʩʷʛ ʝʢʩʪʨʘʢʪʫ, ʢʛ 2358,2 

ʂʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ ʥʘ ʨʽʢ, ʦʜ. 1560 

ɼʞʝʨʝʣʦ ï ʨʦʟʨʘʭʦʚʘʥʦ ʘʚʪʦʨʦʤ (ʥʘ ʦʩʥʦʚʽ ʨʠʥʢʦʚʠʭ ʜʘʥʠʭ) 
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ʊʘʙʣʠʮʷ 5.10 

ɽʢʩʪʨʘʛʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʭʣʘʜʦʥʦʤ (ʢʦʨʽʘʥʜʨ) 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ʄʘʩʘ ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʠʨʦʚʠʥʠ, ʢʛ 4,80 

ʊʨʠʚʘʣʽʩʪʴ ʦʜʥʦʛʦ ʮʠʢʣʫ ʝʢʩʪʨʘʢʮʽʾ, ʭʚ. 40 

ʂʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ ʝʢʩʪʨʘʢʮʽʾ  3 

ɿʘʛʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ, ʭʚ 120 

ɺʠʭʽʜ ʝʢʩʪʨʘʢʪʫ, ʢʛ 0,792 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦ ʝʢʩʪʨʘʢʪʫ, ʢʛ/ʜʦʙʫ 9,50 

ʂʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ / ʟʘʚʘʥʪʘʞʝʥʴ ʟʘ ʜʦʙʫ, ʦʜ. 8 

ʈʽʯʥʠʡ ʦʙʩʷʛ ʩʠʨʦʚʠʥʠ, ʢʛ 9984 

ɺʘʨʪʽʩʪʴ 1 ʢʛ ʩʠʨʦʚʠʥʠ, ʛʨʥ 420 

ɺʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ, ʪʠʩ. ʛʨʥ/ʨʽʢ 4193,28 

ʈʽʯʥʠʡ ʦʙʩʷʛ ʝʢʩʪʨʘʢʪʫ, ʢʛ 2470 

ʂʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ ʥʘ ʨʽʢ, ʦʜ. 2080 

ɼʞʝʨʝʣʦ ï ʨʦʟʨʘʭʦʚʘʥʦ ʘʚʪʦʨʦʤ (ʥʘ ʦʩʥʦʚʽ ʨʠʥʢʦʚʠʭ ʜʘʥʠʭ) 

 

ʊʘʙʣʠʮʷ 5.11 

ɽʢʩʪʨʘʛʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʭʣʘʜʦʥʦʤ (ʣʘʚʨ) 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ʄʘʩʘ ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʠʨʦʚʠʥʠ, ʢʛ 3,60 

ʊʨʠʚʘʣʽʩʪʴ ʦʜʥʦʛʦ ʮʠʢʣʫ ʝʢʩʪʨʘʢʮʽʾ, ʭʚ. 40 

ʂʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ ʝʢʩʪʨʘʢʮʽʾ  3 

ɿʘʛʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ, ʭʚ 120 

ɺʠʭʽʜ ʝʢʩʪʨʘʢʪʫ, ʢʛ 0,234 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦ ʝʢʩʪʨʘʢʪʫ, ʢʛ/ʜʦʙʫ 2,80 

ʂʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ / ʟʘʚʘʥʪʘʞʝʥʴ ʟʘ ʜʦʙʫ, ʦʜ. 8 

ʈʽʯʥʠʡ ʦʙʩʷʛ ʩʠʨʦʚʠʥʠ, ʢʛ 7488 

ɺʘʨʪʽʩʪʴ 1 ʢʛ ʩʠʨʦʚʠʥʠ, ʛʨʥ 420 

ɺʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ, ʪʠʩ. ʛʨʥ/ʨʽʢ 3144,96 

ʈʽʯʥʠʡ ʦʙʩʷʛ ʝʢʩʪʨʘʢʪʫ, ʢʛ 728 

ʂʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ ʥʘ ʨʽʢ, ʦʜ. 2080 

ɼʞʝʨʝʣʦ ï ʨʦʟʨʘʭʦʚʘʥʦ ʘʚʪʦʨʦʤ (ʥʘ ʦʩʥʦʚʽ ʨʠʥʢʦʚʠʭ ʜʘʥʠʭ) 

 

ɯʥʥʦʚʘʮʽʡʥʽʩʪʴ ʧʨʦʻʢʪʫ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʣʘʜʦʥʫ, ʦʩʥʦʚʥʽ 

ʨʦʟʨʘʭʫʥʢʦʚʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 5.12. 
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ʊʘʙʣʠʮʷ 5.12 

ɺʠʪʨʘʪʠ ʥʘ ʭʣʘʜʦʥ  

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ʄʘʩʘ ʭʣʘʜʦʥʫ ʥʘ 1 ʮʠʢʣ ʝʢʩʪʨʘʢʮʽʾ, ʢʛ 12 

ɺʘʨʪʽʩʪʴ, ʛʨʥ/ʢʛ 256 

ɺʪʨʘʪʠ ʭʣʘʜʦʥʫ  (ʙʘʟʦʚʽ) ʥʘ ʢʦʞʥʦʤʫ ʮʠʢʣʽ, % 10 

ʄʘʩʘ ʙʘʟʦʚʠʭ ʚʪʨʘʪ ʭʣʘʜʦʥʫ ʥʘ ʢʦʞʝʥ ʜʦʜʘʪʢʦʚʠʡ ʮʠʢʣ, ʢʛ 1,2 

ɺʪʨʘʪʠ (ʟʘ ʧʨʦʻʢʪʦʤ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ 3-5% ʚʽʜʩʦʪʢʽʚ ʪʘ 50-60%), % 4,85 

ʄʘʩʘ ʚʠʪʨʘʪ ʭʣʘʜʦʥʫ  (ʟʘ ʧʨʦʻʢʪʦʤ) ʥʘ ʢʦʞʥʦʤʫ ʮʠʢʣʽ, ʢʛ 0,582 

ɼʞʝʨʝʣʦ ï ʨʦʟʨʘʭʦʚʘʥʦ ʘʚʪʦʨʦʤ (ʥʘ ʦʩʥʦʚʽ ʨʠʥʢʦʚʠʭ ʜʘʥʠʭ) 

 

ɺ ʪʘʙʣ. 5.13 ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʚʠʟʥʘʯʝʥʦ 

ʝʢʦʥʦʤʽʶ ʚʠʪʨʘʪ (ʭʣʘʜʦʥ) ʟʘ ʙʘʟʦʚʠʤʠ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʧʨʦʻʢʪʦʤ. 

 

ʊʘʙʣʠʮʷ 5.13 

ɺʠʪʨʘʪʠ ʥʘ ʭʣʘʜʦʥ (ʘʤʘʨʘʥʪ, ʪʤʠʥ ʯʦʨʥʠʡ, ʢʦʨʽʘʥʜʨ, ʣʘʚʨ) 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ɸʤʘʨʘʥʪ 

ɺʠʪʨʘʪʠ ʭʣʘʜʦʥʫ ɸʤʘʨʘʥʪ (ʙʘʟʦʚʽ), ʢʛ 2508 

ɺʠʪʨʘʪʠ ʭʣʘʜʦʥʫ ɸʤʘʨʘʥʪ (ʟʘ ʧʨʦʻʢʪʦʤ), ʢʛ 1222,56 

ɺʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ /  ɸʤʘʨʘʥʪ ʭʣʘʜʦʥ (ʙʘʟʦʚʘ), ʪʠʩ. ʛʨʥ 642,05 

ɺʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ /  ɸʤʘʨʘʥʪ ʭʣʘʜʦʥ (ʟʘ ʧʨʦʻʢʪʦʤ), ʪʠʩ. ʛʨʥ 312,98 

ɽʢʦʥʦʤʽʷ ɸʤʘʨʘʥʪ, ʪʠʩ. ʛʨʥ/ʨʽʢ -329,07 

ʊʤʠʥ ʯʦʨʥʠʡ 

ɺʠʪʨʘʪʠ ʭʣʘʜʦʥʫ ʊʤʠʥ ʯʦʨʥʠʡ (ʙʘʟʦʚʽ), ʢʛ 1884 

ɺʠʪʨʘʪʠ ʭʣʘʜʦʥʫ ʊʤʠʥ ʯʦʨʥʠʡ (ʟʘ ʧʨʦʻʢʪʦʤ), ʢʛ 919,92 

ɺʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ /  ʊʤʠʥ ʯʦʨʥʠʡ (ʙʘʟʦʚʘ), ʪʠʩ. ʛʨʥ 482,30 

ɺʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ /  ʊʤʠʥ ʯʦʨʥʠʡ ʭʣʘʜʦʥ (ʟʘ ʧʨʦʻʢʪʦʤ), ʪʠʩ. ʛʨʥ 235,50 

ɽʢʦʥʦʤʽʷ ʊʤʠʥ ʯʦʨʥʠʡ, ʪʠʩ. ʛʨʥ/ʨʽʢ -246,80 

ʂʦʨʽʘʥʜʨ 

ɺʠʪʨʘʪʠ ʭʣʘʜʦʥʫ ʂʦʨʽʘʥʜʨ (ʙʘʟʦʚʽ), ʢʛ 2508 

ɺʠʪʨʘʪʠ ʭʣʘʜʦʥʫ ʂʦʨʽʘʥʜʨ (ʟʘ ʧʨʦʻʢʪʦʤ), ʢʛ 1222,56 

ɺʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ /  ʂʦʨʽʘʥʜʨ ʭʣʘʜʦʥ (ʙʘʟʦʚʘ), ʪʠʩ. ʛʨʥ 642,05 

ɺʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ /  ʂʦʨʽʘʥʜʨ ʭʣʘʜʦʥ (ʟʘ ʧʨʦʻʢʪʦʤ), ʪʠʩ. ʛʨʥ 312,98 

ɽʢʦʥʦʤʽʷ, ʪʠʩ. ʛʨʥ/ʨʽʢ -329,07 

ʃʘʚʨ 

ɺʠʪʨʘʪʠ ʭʣʘʜʦʥʫ ʃʘʚʨ (ʙʘʟʦʚʽ), ʢʛ 2508 

ɺʠʪʨʘʪʠ ʭʣʘʜʦʥʫ ʃʘʚʨ (ʟʘ ʧʨʦʻʢʪʦʤ), ʢʛ 1222,56 

ɺʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ /  ʃʘʚʨ ʭʣʘʜʦʥ (ʙʘʟʦʚʘ), ʪʠʩ. ʛʨʥ 642,05 

ɺʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ /  ʃʘʚʨ ʭʣʘʜʦʥ (ʟʘ ʧʨʦʻʢʪʦʤ), ʪʠʩ. ʛʨʥ 312,98 

ɽʢʦʥʦʤʽʷ ʃʘʚʨ, ʪʠʩ. ʛʨʥ/ʨʽʢ -329,07 

ɼʞʝʨʝʣʦ ï ʨʦʟʨʘʭʦʚʘʥʦ ʘʚʪʦʨʦʤ (ʥʘ ʦʩʥʦʚʽ ʨʠʥʢʦʚʠʭ ʜʘʥʠʭ) 
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5.5.4. ʈʦʟʨʘʭʫʥʦʢ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʨʽʰʝʥʴ ʪʘ ʧʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʻʢʪʽʚ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣ. 5.14 ï 5.17. 

ʈʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʫ ʚʩʽʭ ʤʦʜʝʣʷʭ ʧʝʨʝʚʘʞʘʶʪʴ ʤʘʪʝʨʽʘʣʴʥʽ ʚʠʪʨʘʪʠ, 

ʘʣʝ ʾʭ ʩʪʨʫʢʪʫʨʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʘʤʘʨʘʥʪʫ ʚʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ 

ʬʦʨʤʫʶʪʴ ʧʨʠʙʣʠʟʥʦ 90 % ʟʘʛʘʣʴʥʠʭ ʚʠʪʨʘʪ, ʱʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʯʝʨʝʟ ʚʠʩʦʢʫ ʮʽʥʫ 

ʩʠʨʦʚʠʥʠ ʫ ʜʦʣʘʨʦʚʦʤʫ ʝʢʚʽʚʘʣʝʥʪʽ ʪʘ ʟʥʘʯʥʠʡ ʨʽʯʥʠʡ ʦʙʩʷʛ ʧʝʨʝʨʦʙʢʠ. ɿʘ ʪʘʢʦʾ 

ʩʪʨʫʢʪʫʨʠ ʝʢʦʥʦʤʽʷ ʭʣʘʜʦʥʫ ʧʽʜʚʠʱʫʻ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ, ʘʣʝ ʥʝ ʨʦʙʠʪʴ ʾʾ ʥʘʜʚʠʩʦʢʦʶ, 

ʪʦʙʪʦ ʧʨʦʻʢʪ ʙʽʣʴʰʝ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʟʤʝʥʰʫʻ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʢʦʣʠʚʘʥʴ 

ʟʤʽʥʥʠʭ ʚʠʪʨʘʪ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʪʤʠʥʫ ʯʦʨʥʦʛʦ, ʢʦʨʽʘʥʜʨʫ ʪʘ ʣʘʚʨʫ, ʪʦ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, 

ʱʦ ʯʘʩʪʢʘ ʭʣʘʜʦʥʫ ʫ ʚʠʪʨʘʪʘʭ ʟʥʘʯʥʦ ʚʠʱʘ ʽ ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 10ï13% ʫ ʙʘʟʦʚʦʤʫ 

ʩʮʝʥʘʨʽʾ, ʪʦʤʫ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʝʢʩʪʨʘʛʝʥʪʘ ʜʘʻ ʙʽʣʴʰʠʡ ʚʽʜʥʦʩʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ 

ʝʬʝʢʪ ʥʘ ʧʨʠʙʫʪʦʢ ʽ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ. ʊʘʢʦʞ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʧʨʦʻʢʪʦʤ 

ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ ʭʣʘʜʦʥʫ ʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʟʘ ʫʤʦʚʠ, ʱʦ ʙʫʜʝ ʙʽʣʴʰʘ ʯʘʩʪʢʘ ʚʠʪʨʘʪ 

ʥʘ ʭʣʘʜʦʥ ʫ ʩʪʨʫʢʪʫʨʽ ʩʦʙʽʚʘʨʪʦʩʪʽ ʪʘ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝʪʴʩʷ 

ʦʙʣʘʜʥʘʥʥʷ, ʪʦʙʪʦ ʤʘʪʠʤʝ ʙʽʣʴʰʝ ʚʠʨʦʙʥʠʯʠʭ ʮʠʢʣʽʚ ʥʘ ʨʽʢ. 

 

ʊʘʙʣʠʮʷ 5.14 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʦʢʫʧʥʽʩʪʴ ʧʨʦʻʢʪʫ (ʘʤʘʨʘʥʪ)  

ʇʦʢʘʟʥʠʢ ɹʘʟʦʚʘ ɿʘ ʧʨʦʻʢʪʦʤ 

ɺʠʪʨʘʪʠ (ʚʩʴʦʛʦ) 17471,33 17142,26 

ɸʤʦʨʪʠʟʘʮʽʡʥʽ ʚʠʪʨʘʪʠ, ʪʠʩ. ʛʨʥ (5 ʨʦʢʽʚ) 576 576 

ɺʠʪʨʘʪʠ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʪʠʩ. ʛʨʥ 308,88 308,88 

ɺʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ, ʪʠʩ. ʛʨʥ 180 180 

ʅʘʨʘʭʫʚʘʥʥʷ ɭʉɺ (22%), ʪʠʩ. ʛʨʥ 39,6 39,6 

ɺʠʪʨʘʪʠ ʥʘ ʭʣʘʜʦʥ, ʪʠʩ. ʛʨʥ 642,05 312,98 

ɺʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ, ʪʠʩ. ʛʨʥ 15724,8 15724,8 

ʈʽʯʥʠʡ ʦʙʩʷʛ ʝʢʩʪʨʘʢʪʫ, ʢʛ 748,8 748,8 

ʎʽʥʘ ʨʝʘʣʽʟʘʮʽʾ 1 ʢʛ ʝʢʩʪʨʘʢʪʫ, ʛʨʥ. /ʢʛ 24000 24000 

ɼʦʭʽʜ (ʚʠʨʫʯʢʘ) ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ, ʪʠʩ. ʛʨʥ 17971,2 17971,2 

ʇʨʠʙʫʪʦʢ, ʪʠʩ. ʛʨʥ 499,87 828,94 

ʈʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ, % 2,86 4,84 

ʇʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡ, ʨʦʢʽʚ 2,68 2,58 

ɼʞʝʨʝʣʦ ï ʨʦʟʨʘʭʦʚʘʥʦ ʘʚʪʦʨʦʤ (ʥʘ ʦʩʥʦʚʽ ʨʠʥʢʦʚʠʭ ʜʘʥʠʭ) 
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ɿʘ ʧʨʦʻʢʪʦʤ ʤʘʻ ʚʽʜʙʫʪʠʩʴ ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʙʫʪʢʫ ʟ 499,87 ʜʦ 828,94 ʪʠʩ. ʛʨʥ/ʨʽʢ, 

ʘ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʟʨʦʩʪʘʪʠʤʝ ʚʽʜʧʦʚʽʜʥʦ ʟ 2,86 ʜʦ 4,84 %. ʇʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ 

ʽʥʚʝʩʪʠʮʽʡ ʟʤʝʥʰʠʪʴʩʷ ʟ 2,68 ʜʦ 2,58 ʨʦʢʽʚ, ʱʦ ʜʘ ʟʤʦʛʫ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʧʨʦʻʢʪʥʝ ʟʙʽʣʴʰʝʥʥʷ ʛʨʦʰʦʚʦʛʦ ʧʦʪʦʢʫ. ʊʘʢʠʡ ʩʮʝʥʘʨʽʡ 

ʧʨʠʩʢʦʨʶʚʘʪʠʤʝ ʧʦʚʝʨʥʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʡ ʧʽʜʚʠʱʫʚʘʪʠʤʝ ʽʥʚʝʩʪʠʮʽʡʥʫ 

ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʧʨʦʻʢʪʫ, ʟʘʛʘʣʦʤ. 

 

ʊʘʙʣʠʮʷ 5.15 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʦʢʫʧʥʽʩʪʴ ʧʨʦʻʢʪʫ (ʪʤʠʥ ʯʦʨʥʠʡ)  

ʇʦʢʘʟʥʠʢ ɹʘʟʦʚʘ ɿʘ ʧʨʦʻʢʪʦʤ 

ɺʠʪʨʘʪʠ (ʚʩʴʦʛʦ) 4731,74 4484,94 

ɸʤʦʨʪʠʟʘʮʽʡʥʽ ʚʠʪʨʘʪʠ, ʪʠʩ. ʛʨʥ (5 ʨʦʢʽʚ) 576 576 

ɺʠʪʨʘʪʠ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʪʠʩ. ʛʨʥ 308,88 308,88 

ɺʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ, ʪʠʩ. ʛʨʥ 180 180 

ʅʘʨʘʭʫʚʘʥʥʷ ɭʉɺ (22%), ʪʠʩ. ʛʨʥ 39,6 39,6 

ɺʠʪʨʘʪʠ ʥʘ ʭʣʘʜʦʥ, ʪʠʩ. ʛʨʥ 482,30 235,50 

ɺʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ, ʪʠʩ. ʛʨʥ 3144,96 3144,96 

ʈʽʯʥʠʡ ʦʙʩʷʛ ʝʢʩʪʨʘʢʪʫ, ʢʛ 2470 2470 

ʎʽʥʘ ʨʝʘʣʽʟʘʮʽʾ 1 ʢʛ ʝʢʩʪʨʘʢʪʫ, ʛʨʥ. /ʢʛ 2000 2000 

ɼʦʭʽʜ (ʚʠʨʫʯʢʘ) ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ, ʪʠʩ. ʛʨʥ 4940 4940 

ʇʨʠʙʫʪʦʢ, ʪʠʩ. ʛʨʥ 208,26 455,06 

ʈʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ, % 4,40 10,15 

ʇʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡ, ʨʦʢʽʚ 5,80 3,88 

ɼʞʝʨʝʣʦ ï ʨʦʟʨʘʭʦʚʘʥʦ ʘʚʪʦʨʦʤ (ʥʘ ʦʩʥʦʚʽ ʨʠʥʢʦʚʠʭ ʜʘʥʠʭ) 

 

ɿʘ ʧʨʦʻʢʪʥʠʤ ʩʮʝʥʘʨʽʻʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʫʪʪʻʚʝ ʧʦʢʨʘʱʝʥʥʷ ʬʽʥʘʥʩʦʚʠʭ 

ʧʦʢʘʟʥʠʢʽʚ. ʊʘʢ, ʧʨʠʙʫʪʦʢ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ 208,26 ʜʦ 455,06 ʪʠʩ. ʛʨʥ/ʨʽʢ. ɸʥʘʣʦʛʽʯʥʦ 

ʟʨʦʩʪʘʻ ʡ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ï ʟ 4,40 ʜʦ 10,15 %, ʪʘʢʝ ʟʨʦʩʪʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ, ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ, ʩʢʦʨʦʯʝʥʥʷʤ ʚʠʪʨʘʪ ʥʘ ʭʣʘʜʦʥ ʟ 482,30 ʜʦ 235,50 ʪʠʩ. ʛʨʥ ʪʘ ʟʤʝʥʰʝʥʥʷʤ 

ʟʘʛʘʣʴʥʠʭ ʚʠʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠʯʠʡ ʮʠʢʣ ʟ 4731,74 ʜʦ 4484,94 ʪʠʩ. ʛʨʥ. ʊʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ 

ʽʥʚʝʩʪʠʮʽʡ ʪʠʤ ʩʘʤʠʤ ʟʤʝʥʰʠʚʩʷ ʟ 5,80 ʜʦ 3,88 ʨʦʢʽʚ, ʱʦ ʛʦʚʦʨʠʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʦʛʦ ʨʽʯʥʦʛʦ ʛʨʦʰʦʚʦʛʦ 

ʧʦʪʦʢʫ. 
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ʊʘʙʣʠʮʷ 5.16 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʦʢʫʧʥʽʩʪʴ ʧʨʦʻʢʪʫ (ʢʦʨʽʘʥʜʨ)  

ʇʦʢʘʟʥʠʢ ɹʘʟʦʚʘ ɿʘ ʧʨʦʻʢʪʦʤ 

ɺʠʪʨʘʪʠ (ʚʩʴʦʛʦ) 5939,81 5610,74 

ɸʤʦʨʪʠʟʘʮʽʡʥʽ ʚʠʪʨʘʪʠ, ʪʠʩ. ʛʨʥ (5 ʨʦʢʽʚ) 576 576 

ɺʠʪʨʘʪʠ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʪʠʩ. ʛʨʥ 308,88 308,88 

ɺʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ, ʪʠʩ. ʛʨʥ 180 180 

ʅʘʨʘʭʫʚʘʥʥʷ ɭʉɺ (22%), ʪʠʩ. ʛʨʥ 39,6 39,6 

ɺʠʪʨʘʪʠ ʥʘ ʭʣʘʜʦʥ, ʪʠʩ. ʛʨʥ 642,05 312,98 

ɺʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ, ʪʠʩ. ʛʨʥ 4193,28 4193,28 

ʈʽʯʥʠʡ ʦʙʩʷʛ ʝʢʩʪʨʘʢʪʫ, ʢʛ 2470 2470 

ʎʽʥʘ ʨʝʘʣʽʟʘʮʽʾ 1 ʢʛ ʝʢʩʪʨʘʢʪʫ, ʛʨʥ. /ʢʛ 2500 2500 

ɼʦʭʽʜ (ʚʠʨʫʯʢʘ) ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ, ʪʠʩ. ʛʨʥ 6175 6175 

ʇʨʠʙʫʪʦʢ, ʪʠʩ. ʛʨʥ 235,19 564,26 

ʈʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ, % 3,96 10,06 

ʇʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡ, ʨʦʢʽʚ 5,50 3,38 

ɼʞʝʨʝʣʦ ï ʨʦʟʨʘʭʦʚʘʥʦ ʘʚʪʦʨʦʤ (ʥʘ ʦʩʥʦʚʽ ʨʠʥʢʦʚʠʭ ʜʘʥʠʭ) 

 

ʇʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʜʦʚʦʜʷʪʴ, ʱʦ ʨʝʘʣʽʟʘʮʽʷ ʜʘʥʦʛʦ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʽʰʝʥʥʷ 

ʧʨʠʟʚʝʜʝ ʜʦ ʟʥʘʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ. ʆʪʨʠʤʘʥʠʡ ʧʨʠʙʫʪʦʢ 

ʟʙʽʣʴʰʠʪʴʩʷ ʟ 235,19 ʜʦ 564,26 ʪʠʩ. ʛʨʥ/ʨʽʢ, ʱʦ ʻ ʙʽʣʴʰ ʥʽʞ ʫ 2 ʨʘʟʠ, ʘ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ 

ʟʨʦʩʪʝ ʟ 3,96 ʜʦ 10,06 %. ʆʜʥʦʯʘʩʥʦ ʮʝ ʧʦʷʩʥʶʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʫ ʚʠʪʨʘʪʘʭ ʟ 5939,81 

ʜʦ 5610,74 ʪʠʩ. ʛʨʥ ʧʨʠ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʣʘʜʦʥʫ ʫ ʬʽʥʘʥʩʦʚʦʤʫ ʝʢʚʽʚʘʣʝʥʪʽ 

ʟ 642,05 ʜʦ 312,98 ʪʠʩ. ʛʨʥ. ɼʦʭʽʜ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʠʤ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʩʘʤʝ ʚʠʪʨʘʪʥʫ ʤʦʜʝʣʴ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ. ʇʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ 

ʟʤʝʥʰʠʪʴʩʷ ʟ 5,50 ʜʦ 3,38 ʨʦʢʽʚ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʘʷʚʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ ʪʘ ʧʦʩʠʣʝʥʥʷ ʡʦʛʦ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. 

 

ʊʘʙʣʠʮʷ 5.17 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʦʢʫʧʥʽʩʪʴ ʧʨʦʻʢʪʫ (ʣʘʚʨ)  

ʇʦʢʘʟʥʠʢ ɹʘʟʦʚʘ ɿʘ ʧʨʦʻʢʪʦʤ 

1 2 3 

ɺʠʪʨʘʪʠ (ʚʩʴʦʛʦ) 4891,49 4562,42 

ɸʤʦʨʪʠʟʘʮʽʡʥʽ ʚʠʪʨʘʪʠ, ʪʠʩ. ʛʨʥ (5 ʨʦʢʽʚ) 576 576 

ɺʠʪʨʘʪʠ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʪʠʩ. ʛʨʥ 308,88 308,88 

ɺʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ, ʪʠʩ. ʛʨʥ 180 180 

ʅʘʨʘʭʫʚʘʥʥʷ ɭʉɺ (22%), ʪʠʩ. ʛʨʥ 39,6 39,6 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.17 
1 2 3 

ɺʠʪʨʘʪʠ ʥʘ ʭʣʘʜʦʥ, ʪʠʩ. ʛʨʥ 642,05 312,98 

ɺʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ, ʪʠʩ. ʛʨʥ 3144,96 3144,96 

ʈʽʯʥʠʡ ʦʙʩʷʛ ʝʢʩʪʨʘʢʪʫ, ʢʛ 728 728 

ʎʽʥʘ ʨʝʘʣʽʟʘʮʽʾ 1 ʢʛ ʝʢʩʪʨʘʢʪʫ, ʛʨʥ. /ʢʛ 7000 7000 

ɼʦʭʽʜ (ʚʠʨʫʯʢʘ) ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ, ʪʠʩ. ʛʨʥ 5096 5096 

ʇʨʠʙʫʪʦʢ, ʪʠʩ. ʛʨʥ 204,51 533,58 

ʈʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ, % 4,18 11,70 

ʇʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡ, ʨʦʢʽʚ 5,85 3,51 

ɼʞʝʨʝʣʦ ï ʨʦʟʨʘʭʦʚʘʥʦ ʘʚʪʦʨʦʤ (ʥʘ ʦʩʥʦʚʽ ʨʠʥʢʦʚʠʭ ʜʘʥʠʭ) 

 

ɼʣʷ ʜʘʥʦʛʦ ʧʨʦʻʢʪʥʦʛʦ ʩʮʝʥʘʨʽʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡ ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʯʥʝ 

ʧʦʢʨʘʱʝʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʟʦʢʨʝʤʘ, ʧʨʠʙʫʪʦʢ ʟʙʽʣʴʰʠʪʴʩʷ ʟ 204,51 ʜʦ 

533,58 ʪʠʩ. ʛʨʥ/ʨʽʢ, ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ï ʟ 4,18% ʜʦ 11,70%, ʧʨʠ ʯʦʤʫ ʟʘʛʘʣʴʥʽ 

ʚʠʪʨʘʪʠ ʟʤʝʥʰʘʪʴʩʷ ʟ 4891,49 ʜʦ 4562,42 ʪʠʩ. ʛʨʥ (ʯʝʨʝʟ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʭʣʘʜʦʥ 

ʟ 642,05 ʜʦ 312,98 ʪʠʩ. ʛʨʥ). ɿʘ ʫʤʦʚʠ ʥʝʟʤʽʥʥʦʛʦ ʜʦʭʦʜʫ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʧʨʠʙʫʪʢʦʚʦʩʪʽ, ʱʦ ʻ ʧʦʢʘʟʥʠʢʦʤ ʟʤʝʥʰʝʥʥʷ ʟʤʽʥʥʠʭ ʚʠʪʨʘʪ. 

ʇʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡ ʩʢʦʨʦʯʫʻʪʴʩʷ ʟ 5,85 ʜʦ 3,51 ʨʦʢʽʚ, ʪʘʢʠʤ ʯʠʥʦʤ ʜʘʥʠʡ 

ʧʨʦʻʢʪʥʠʡ ʩʮʝʥʘʨʽʡ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʝʨʥʝʥʥʷ ʚʢʣʘʜʝʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʙʽʣʴʰ ʰʚʠʜʢʠʤʠ 

ʪʝʤʧʘʤʠ ʪʘ ʧʽʜʚʠʱʫʻ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʨʽʰʝʥʴ. 

ʆʪʞʝ, ʧʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 

ʩʮʝʥʘʨʽʾʚ ʜʣʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʻʢʪʥʠʭ ʨʽʰʝʥʴ ʫ ʪʝʭʥʦʣʦʛʽʾ ʝʢʩʪʨʘʢʮʽʾ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʣʘʜʦʥʫ ʻ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʤʠ. ʋ ʧʨʦʻʢʪʥʠʭ 

ʩʮʝʥʘʨʽʷʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʟʘ ʨʘʭʫʥʦʢ ʦʧʪʠʤʽʟʘʮʽʾ 

ʚʠʪʨʘʪ ʭʣʘʜʦʥʫ, ʱʦ ʡ ʧʝʨʝʜʙʘʯʘʻ ʟʨʦʩʪʘʥʥʷ ʧʨʠʙʫʪʢʫ ʪʘ ʨʽʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʜʣʷ ʚʩʽʭ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ ʩʠʨʦʚʠʥʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʪʘʢʽ ʧʨʦʻʢʪʠ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʟʥʠʞʝʥʥʷ ʧʝʨʽʦʜʫ ʦʢʫʧʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ ʽʥʚʝʩʪʠʮʽʡʥʫ 

ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʩʧʨʷʤʫʚʘʥʥʷ ʥʘ ʧʦʜʘʣʴʰʫ ʨʝʘʣʽʟʘʮʽʶ ʫ ʚʠʨʦʙʥʠʮʪʚʽ. 

ʈʝʘʣʽʟʘʮʽʷ ʜʘʥʦʛʦ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʨʦʻʢʪʫ ʤʘʻ ʚʘʞʣʠʚʝ ʧʨʠʢʣʘʜʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʨʽʟʥʠʭ ʩʬʝʨ ʯʝʨʝʟ ʤʦʞʣʠʚʦʩʪʽ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʠʭ ʨʦʩʣʠʥʥʠʭ ʝʢʩʪʨʘʢʪʽʚ ʽʟ ʚʠʩʦʢʦʶ 

ʜʦʜʘʥʦʶ ʚʘʨʪʽʩʪʶ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʥʥʷ ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʶ, ʟʥʠʞʝʥʥʶ ʚʠʨʦʙʥʠʯʠʭ 

ʚʪʨʘʪ ʽ ʬʦʨʤʫʚʘʥʥʶ ʩʫʯʘʩʥʦʾ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʙʘʟʠ, ʱʦ ʻ 
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ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʚʠʨʦʙʥʠʯʦʾ ʽʥʥʦʚʘʪʠʟʘʮʽʾ ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ. 

 

ɺʠʩʥʦʚʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 5 

1. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʙʝʟʧʝʢʠ ʭʣʘʜʦʥʦʚʠʭ ʝʢʩʪʨʘʢʪʽʚ ʽ 

ʢʨʽʦʩʫʙʣʽʤʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʤʝʪʦʜʦʤ ʭʣʘʜʦʥʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ ʪʘ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ 

ʩʫʰʽʥʥʷ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʯʠʥʥʠʤ ʚʠʤʦʛʘʤ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʘ 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʩʬʝʨʽ ʭʘʨʯʦʚʦʾ, ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʪʘ ʢʦʩʤʝʪʠʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾ.  

2. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʨʽʜʞʝʥʠʭ ʛʘʟʽʚ (ʭʣʘʜʦʥʽʚ), ʷʢ ʝʢʩʪʨʘʛʝʥʪʽʚ 

ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʝʞʝʥʥʷ ʥʘʪʠʚʥʦʾ ʩʪʨʫʢʪʫʨʠ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʧʦʙʽʯʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ ʽ ʤʽʥʽʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʟʘʣʠʰʢʦʚʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʻ 

ʙʝʟʧʝʯʥʠʤʠ, ʥʝʪʦʢʩʠʯʥʠʤʠ ʪʘ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʭʘʨʯʦʚʽʡ, 

ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʪʘ ʢʦʩʤʝʪʠʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

3. ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʡ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʝʢʩʪʨʘʢʪʽʚ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ, ʦʪʨʠʤʘʥʠʭ  ʝʢʩʪʨʘʢʮʽʶ ʫ ʟʨʽʜʞʝʥʦʤʫ ʭʣʘʜʦʥʽ ʪʘ ʚʦʜʥʦ-

ʩʧʠʨʪʦʚʦʶ ʝʢʩʪʨʘʢʮʽʻʶ ʪʘ ʧʘʨʦʚʦʶ ʜʠʩʪʠʣʷʮʽʻʶ.  ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʭʣʘʜʦʥʦʚʽ 

ʝʢʩʪʨʘʢʪʠ ʤʽʩʪʷʪʴ ʰʠʨʰʠʡ ʩʧʝʢʪʨ ʥʝʧʦʣʷʨʥʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ;  

ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʨʘʱʫ ʘʨʦʤʘʪʠʯʥʫ ʥʘʩʠʯʝʥʽʩʪʴ; ʚʠʢʣʶʯʘʶʪʴ ʥʘʷʚʥʽʩʪʴ ʟʘʣʠʰʢʦʚʠʭ 

ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ.  

4. ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʧʦʨʦʰʢʽʚ ʟ ʪʦʧʽʥʘʤʙʫʨʫ, ʦʜʝʨʞʘʥʠʭ ʨʽʟʥʠʤʠ 

ʤʝʪʦʜʘʤʠ. ʇʦʢʘʟʘʥʦ, ʱʦ ʦʪʨʠʤʘʥʽ ʢʨʽʦʩʫʙʣʽʤʘʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ 

ʩʪʘʙʽʣʴʥʽʩʪʶ, ʙʽʦʣʦʛʽʯʥʦʶ ʮʽʥʥʽʩʪʶ ʪʘ ʙʝʟʧʝʯʥʽʩʪʶ, ʱʦ ʦʙˇʨʫʥʪʦʚʫʻ ʾʭ ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʭʘʨʯʦʚʽʡ, ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʽ ʢʦʩʤʝʪʠʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

5. ʇʨʦʚʝʜʝʥʘ ʜʦʩʣʽʜʥʦ-ʧʨʦʤʠʩʣʦʚʘ ʘʧʨʦʙʘʮʽʷ ʢʦʥʮʝʥʪʨʦʚʘʥʦʛʦ ʭʣʘʜʦʥʦʚʦʛʦ 

ʝʢʩʪʨʘʢʪʫ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ, ʧʽʜʪʚʝʨʜʠʣʘ ʡʦʛʦ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʷʢ ʥʘʪʫʨʘʣʴʥʦʛʦ 

ʘʥʪʠʦʢʩʠʜʘʥʪʘ ʪʘ ʢʦʥʩʝʨʚʘʥʪʘ ʧʨʠ ʭʦʣʦʜʠʣʴʥʦʤʫ ʟʙʝʨʽʛʘʥʥʽ ʤôʷʩʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʘʢʪʘʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ˉ 54-23-24 ɼʇ "ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʦ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʢʫʨʷʯʠʭ ʩʫʙʧʨʦʜʫʢʪʽʚ"; ˉ 38-24-25 ɼʇ çʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʱʦʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚʠʨʦʙʥʠʯʦʾ ʣʽʥʽʾ ʦʭʦʣʦʜʞʝʥʥʷ ʤ'ʷʩʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʫʤʦʚʘʭ 
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ʪʨʠʚʘʣʦʛʦ ʚʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷè, ʱʦ ʚʠʢʦʥʫʚʘʣʠʩʴ ʥʘ ʟʘʤʦʚʣʝʥʥʷ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʊʆɺ çʄôʷʩʥʠʡ ʎʝʭè, ˉ33-25 çʅʘʜʘʥʥʷ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʧʦʩʣʫʛ 

ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʘʡʢʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽè ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʊʆɺ çʂʫʣ 

ʌʝʢʪʦʨʽè. ʈʦʟʨʦʙʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʤ'ʷʩʥʦʾ ʧʨʦʜʫʢʮʽʾ ʭʣʘʜʦʥʦʚʠʤ 

ʝʢʩʪʨʘʢʪʦʤ ʣʘʚʨʘ ʜʣʷ ʧʨʝʤʽʫʤ-ʩʝʛʤʝʥʪʘ ʥʘʪʫʨʘʣʴʥʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʽʟ 

ʧʨʦʜʦʚʞʝʥʠʤ ʪʝʨʤʽʥʦʤ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʦʶ ʭʘʨʯʦʚʦʶ ʮʽʥʥʽʩʪʶ. 

6. ʈʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʣʽʧʦʬʽʣʴʥʠʭ ʢʦʤʧʣʝʢʩʥʠʭ ʩʧʦʣʫʢ ʪʘ ʬʨʘʢʮʽʡ, ʷʢʘ  ʧʦʻʜʥʫʻ 

ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʫ ʧʽʜʛʦʪʦʚʢʫ ʩʠʨʦʚʠʥʠ (ʟʘʤʦʨʦʞʫʚʘʥʥʷ, ʢʨʽʦʧʦʜʨʽʙʥʝʥʥʷ), 

ʩʫʙʣʽʤʘʮʽʡʥʝ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʫ ʝʢʩʪʨʘʢʮʽʶ ʣʽʧʦʬʽʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ ʟ ʥʘʩʪʫʧʥʦʶ ʩʝʜʠʤʝʥʪʘʮʽʡʥʦʶ ʦʯʠʩʪʢʦʶ. ʊʘʢʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʦʧʝʨʘʮʽʡ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʣʝʢʩʥʝ ʚʠʣʫʯʝʥʥʷ ʷʢ ʛʽʜʨʦʬʽʣʴʥʠʭ, ʪʘʢ ʽ ʣʽʧʦʬʽʣʴʥʠʭ 

ʬʨʘʢʮʽʡ ʽʟ ʟʙʝʨʝʞʝʥʥʷʤ ʾʭ ʥʘʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ.  

7. ʈʦʟʨʦʙʣʝʥʘ ʫʜʦʩʢʦʥʘʣʝʥʘ ʝʢʩʪʨʘʢʮʽʡʥʘ ʫʩʪʘʥʦʚʢʘ ʟ ʘʟʦʪʥʦʶ ʢʨʽʦʛʝʥʥʦʶ 

ʧʘʩʪʢʦʶ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʽʜʢʦʛʦ ʘʟʦʪʫ ʜʣʷ ʢʦʥʜʝʥʩʘʮʽʾ ʧʘʨʽʚ ʭʣʘʜʦʥʫ ʜʦʟʚʦʣʷʻ: 

ʟʥʠʟʠʪʠ ʚʪʨʘʪʠ ʨʦʟʯʠʥʥʠʢʘ ʥʘ 3ï5% ʟʘ ʮʠʢʣ ʨʝʢʫʧʝʨʘʮʽʾ; ʟʤʝʥʰʠʪʠ ʟʘʣʠʰʢʦʚʠʡ ʚʤʽʩʪ 

ʭʣʘʜʦʥʫ ʚ ʝʢʩʪʨʘʢʪʽ ʪʘ ʰʨʦʪʽ ʜʦ 0,01%; ʩʢʦʨʦʪʠʪʠ ʚʠʢʠʜʠ ʨʦʟʯʠʥʥʠʢʘ ʚ ʘʪʤʦʩʬʝʨʫ; 

ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʯʥʽʩʪʴ ʽ ʟʘʤʢʥʫʪʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʮʠʢʣʫ.  

8. ʇʨʦʚʝʜʝʥʘ ʢʦʤʧʣʝʢʩʥʘ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʘ ʦʮʽʥʢʘ ʧʽʜʪʚʝʨʜʠʣʘ, ʱʦ  

ʽʥʥʦʚʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʝʢʩʪʨʘʢʮʽʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʫʩʪʘʥʦʚʢʠ ʻ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʤ ʪʘ ʬʽʥʘʥʩʦʚʦ ʝʬʝʢʪʠʚʥʠʤ 

ʨʽʰʝʥʥʷʤ, ʟʘʚʜʷʢʠ ʟʥʠʞʝʥʥʶ ʚʪʨʘʪ ʝʢʩʪʨʘʛʝʥʪʘ ʧʨʠ ʨʝʢʫʧʝʨʘʮʽʾ. ʇʨʦʚʝʜʝʥʽ 

ʝʢʦʥʦʤʽʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʘʣʠ: ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʭʣʘʜʦʥ ʫ 2 ʨʘʟʠ ʪʘ ʙʽʣʴʰʝ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʩʠʨʦʚʠʥʠ; ʟʨʦʩʪʘʥʥʷ ʧʨʠʙʫʪʢʫ ʚ 1,6ï2,5 ʨʘʟʠ; ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʜʦ 10ï12% ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʚʠʜʽʚ ʜʦʩʣʽʜʞʝʥʦʾ ʩʠʨʦʚʠʥʠ; ʩʢʦʨʦʯʝʥʥʷ 

ʧʝʨʽʦʜʫ ʦʢʫʧʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡ ʫ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 1,5ï2 ʨʦʢʠ. 
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ɺʀʉʅʆɺʂʀ 

 

1. ʇʦʢʘʟʘʥʦ ʩʫʯʘʩʥʽ ʪʘ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʝʢʩʪʨʘʢʮʽʾ ʤʘʶʪʴ ʨʷʜ ʥʝʜʦʣʽʢʽʚ, ʩʝʨʝʜ 

ʷʢʠʭ ʦʩʥʦʚʥʠʤʠ ʻ ʪʝʤʧʝʨʘʪʫʨʥʘ ʜʝʩʪʨʫʢʮʽʷ ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʟʘʣʠʰʦʢ 

ʨʦʟʯʠʥʥʠʢʘ ʚ ʝʢʩʪʨʘʢʪʘʭ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ  ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʧʨʷʥʦ-ʘʨʦʤʘʪʠʯʥʦʾ 

ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʝʢʩʪʨʘʢʪʠ  ʷʢʠʭ ʤʽʩʪʷʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʬʽʪʦʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥʠ 

ʪʘ ʤʘʶʪʴ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʭʘʨʯʦʚʽʡ, ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʪʘ 

ʧʘʨʬʫʤʝʨʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

2. ʇʨʦʚʝʜʝʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʭʣʘʜʦʥʦʚʽ ʝʢʩʪʨʘʢʪʠ ʤʽʩʪʷʪʴ 

ʰʠʨʰʠʡ ʩʧʝʢʪʨ ʥʝʧʦʣʷʨʥʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʨʘʱʫ 

ʘʨʦʤʘʪʠʯʥʫ ʥʘʩʠʯʝʥʽʩʪʴ, ʚʠʢʣʶʯʘʶʪʴ ʥʘʷʚʥʽʩʪʴ ʟʘʣʠʰʢʦʚʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʝʢʩʪʨʘʢʮʽʾ.  

3. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʠʙʽʨ ʤʝʪʦʜʫ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʩʫʰʽʥʥʷ ʟ 

ʬʨʘʢʮʽʦʥʫʚʘʥʥʷʤ, ʷʢ ʧʽʜʛʦʪʦʚʯʦʛʦ  ʝʪʘʧʫ ʧʝʨʝʨʦʙʢʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʧʦʚʥʦʛʦ 

ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʣʷʭʦʤ ʦʪʨʠʤʘʥʥʷ ʢʨʽʦʩʫʙʣʽʤʘʪʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ 

ʩʪʘʙʽʣʴʥʽʩʪʶ, ʙʽʦʣʦʛʽʯʥʦʶ ʮʽʥʥʽʩʪʶ ʪʘ ʙʝʟʧʝʯʥʽʩʪʶ.  

4. ʆʙʛʨʫʥʪʦʚʘʥʦ ʬʽʟʠʯʥʽ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ ʢʨʽʦʩʫʙʣʽʤʘʮʽʾ ʪʘ  ʝʢʩʪʨʘʛʫʚʘʥʥʷ 

ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ. ʊʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʫʤʦʚʠ ʨʝʘʣʽʟʘʮʽʾ  

ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʪʝʦʨʝʪʠʯʥʦ ʧʨʦʛʥʦʟʫʚʘʪʠ ʫʤʦʚʠ  

ʩʝʣʝʢʪʠʚʥʦʛʦ  ʚʠʜʽʣʝʥʥʷ ʧʝʚʥʠʭ ʤʦʣʝʢʫʣʷʨʥʠʭ ʬʨʘʢʮʽʡ ʟ ʢʦʥʜʝʥʩʘʪʫ ʚ ʧʨʦʮʝʩʽ 

ʢʨʽʦʩʫʙʣʽʤʘʮʽʾ.  ɺʩʪʘʥʦʚʣʝʥʦ ʱʦ ʝʥʝʨʛʽʷ ʘʢʪʠʚʘʮʽʾ ʜʣʷ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ ʣʝʞʠʪʴ ʚ 

ʤʝʞʘʭ ʚʽʜ 7 ʜʦ 15 ʢɼʞ/ʤʦʣʴ ʪʘ ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʘʣʦʶ ʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʜʽʘʧʘʟʦʥʽ 15-

45ÁC, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʘʣʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʜʠʬʫʟʽʾ ʪʘ ʜʦʟʚʦʣʷʻ ʚʽʜʥʝʩʪʠ ʧʨʦʮʝʩ 

ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʨʽʜʞʝʥʠʤʠ ʛʘʟʘʤʠ ʜʦ ʢʣʘʩʠʯʥʦʛʦ ʽʟʦʙʘʨʥʦ-ʽʟʦʪʝʨʤʽʯʥʦʛʦ 

ʤʘʩʦʦʙʤʽʥʥʦʛʦ ʧʨʦʮʝʩʫ. 

5. ɺʠʟʥʘʯʝʥʦ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʪʘ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ  ʦʪʨʠʤʘʥʠʭ ʭʣʘʜʦʥʦʚʠʭ 

ʝʢʩʪʨʘʢʪʽʚ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʾʭ ʧʝʨʝʚʘʛʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʜʢʨʠʪʠʯʥʦʶ ʝʢʩʪʨʘʢʮʽʻʶ ʚ 

ʉʆ2.  ɼʦʩʣʽʜʞʝʥʦ ʷʢʽʩʥʠʡ ʪʘ ʢʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ʝʢʩʪʨʘʢʪʽʚ ʩʫʭʠʭ ʪʘ ʚʦʜʥʠʭ ʬʨʘʢʮʽʡ 

ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʦʪʨʠʤʘʥʠʭ  ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʠʤ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷʤ ʪʦʧʽʥʘʤʙʫʨʫ. 
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ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʜʠʥʥʘ ʬʨʘʢʮʽʷ ʤʽʩʪʠʪʴ ʚʫʛʣʝʚʦʜʥʠʡ ʢʦʤʧʣʝʢʩ ʟ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ 0,124Ñ0,004 ʛ/ʣ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ ʚʠʣʫʯʝʥʥʷ ʽʥʫʣʽʥʫ ʟ 

ʩʠʨʦʚʠʥʠ. 

6. ɺʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʘ ʘʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʴ ʝʢʩʪʨʘʛʫʚʘʥʥʷ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʟʤʽʥʥʫ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʥʘ ʤʽʞʬʘʟʥʽʡ ʧʦʚʝʨʭʥʽ ʝʢʩʪʨʘʛʝʥʪ-ʯʘʩʪʠʥʢʘ, ʜʦʚʽʣʴʥʫ ʛʝʦʤʝʪʨʠʯʥʫ 

ʬʦʨʤʠ ʯʘʩʪʠʥʢʠ, ʟʘʜʘʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʤʽʚ ʝʢʩʪʨʘʛʝʥʪ ï ʩʠʨʦʚʠʥʘ, ʢʦʥʩʪʘʥʪʫ 

ʨʦʟʧʦʜʽʣʫ ʬʘʟʦʚʦʾ ʨʽʚʥʦʚʘʛʠ ʩʠʩʪʝʤʠ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʘʜʝʢʚʘʪʥʽʩʪʴ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʢʽʥʝʪʠʯʥʦʛʦ ʨʽʚʥʷʥʥʷ ʪʘ ʦʪʨʠʤʘʥʦ ʚʩʽ ʤʘʩʦʦʙʤʽʥʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ. ʇʽʜʪʚʝʨʜʞʝʥʦ ʽʩʥʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʝʢʩʪʨʘʛʫʚʘʥʥʷ, ʟʘ 

ʷʢʠʭ ʜʦʩʷʛʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘ ʚʠʭʦʜʦʤ ʝʢʩʪʨʘʢʪʫ ʟʘ ʧʝʚʥʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʦʙ'ʻʤʽʚ ʨʦʟʯʠʥʥʠʢ - ʩʠʨʦʚʠʥʘ ʪʘ ʢʽʣʴʢʦʩʪʽ ʝʢʩʪʨʘʢʮʽʡʥʠʭ ʮʠʢʣʽʚ. 

7. ʋʜʦʩʢʦʥʘʣʝʥʦ ʝʢʩʪʨʘʢʮʽʡʥʫ ʫʩʪʘʥʦʚʢʫ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʟʦʪʥʦʛʦ 

ʫʣʦʚʣʶʚʘʯʘ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʚʪʨʘʪʠ ʨʦʟʯʠʥʥʠʢʘ ʥʘ 3ï5% ʟʘ ʮʠʢʣ ʨʝʢʫʧʝʨʘʮʽʾ, 

ʟʤʝʥʰʠʪʠ ʟʘʣʠʰʢʦʚʠʡ ʚʤʽʩʪ ʭʣʘʜʦʥʫ ʚ ʝʢʩʪʨʘʢʪʽ ʪʘ ʰʨʦʪʽ ʜʦ 0,01%, ʩʢʦʨʦʪʠʪʠ ʚʠʢʠʜʠ 

ʨʦʟʯʠʥʥʠʢʘ ʚ ʘʪʤʦʩʬʝʨʫ ʪʘ  ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʯʥʽʩʪʴ ʽ ʟʘʤʢʥʫʪʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʮʠʢʣʫ. 

8. ʈʦʟʨʦʙʣʝʥʦ ʘʧʘʨʘʪʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ, ʷʢʘ ʧʦʻʜʥʫʻ ʢʨʽʦʩʫʙʣʽʤʘʮʽʡʥʝ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʭʣʘʜʦʥʦʚʫ ʝʢʩʪʨʘʢʮʽʶ. 

ɼʦʚʝʜʝʥʦ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʦʚʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ  ʝʢʩʪʨʘʛʫʚʘʥʥʷ   

ʟʨʽʜʞʝʥʠʤʠ ʭʣʘʜʦʥʘʤʠ  ʟʘ ʨʘʭʫʥʦʢ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʭʣʘʜʦʥ ʤʽʥʽʤʫʤ ʫ 2 ʨʘʟʠ, 

ʟʨʦʩʪʘʥʥʷ ʧʨʠʙʫʪʢʫ ʚ 1,6ï2,5 ʨʘʟʠ, ʩʢʦʨʦʯʝʥʥʷ ʧʝʨʽʦʜʫ ʦʢʫʧʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡ ʫ 

ʩʝʨʝʜʥʴʦʤʫ ʥʘ 1,5ï2 ʨʦʢʠ. ɿʜʽʡʩʥʝʥʦ ʚʧʨʦʚʘʜʞʝʥʥʷ  ʨʝʟʫʣʴʪʘʪʽʚ  ʜʦʩʣʽʜʞʝʥʥʷ  ʫ  

ʚʠʨʦʙʥʠʮʪʚʦ  ʥʘ  ʧʽʜʧʨʠʻʤʩʪʚʽ   ʊʆɺ  çʄôʷʩʥʠʡ ʎʝʭè  ʪʘ  ʚ ʥʘʯʘʣʴʥʠʡ ʧʨʦʮʝʩ  

ɼʝʨʞʘʚʥʦʛʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 
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