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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʙʥʘʨʫʞʝʥʠʶ ʥʦʚʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʠʜʦʚ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ 

ʷʚʣʷʝʪʩʷ ʪʨʘʚʘ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ï Tribuli terrestris herba.  

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʷʢʦʨʮʳ ʩʪʝʣʶʱʠʝʩʷ ï Tribulus terrestris L. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʩʪʝʧʥʦʡ ʠ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʟʦʥʘʭ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ, ʷʚʣʷʶʪʩʷ 

ʩʦʨʥʳʤ ʨʘʩʪʝʥʠʝʤ. ʈʘʩʪʫʪ ʚ ʧʦʣʫʧʫʩʪʳʥʷʭ ʉʨʝʜʥʝʡ ɸʟʠʠ, ʚ ʂʘʟʘʭʩʪʘʥʝ, 

ʋʟʙʝʢʠʩʪʘʥʝ, ʊʘʜʞʠʢʠʩʪʘʥʝ, ɼʘʛʝʩʪʘʥʝ, ɸʟʝʨʙʘʡʜʞʘʥʝ, ʚ ʩʪʨʘʥʘʭ ɹʣʠʞʥʝʛʦ ʠ 

ʉʨʝʜʥʝʛʦ ɺʦʩʪʦʢʘ (ʉʠʨʠʷ, ɹʘʭʨʝʡʥ, ʀʨʘʢ, ʀʨʘʥ, ʁʝʤʝʥ, ʂʘʪʘʨ, ʂʫʚʝʡʪ, ʃʠʚʘʥ, 

ʆʤʘʥ, ʇʘʣʝʩʪʠʥʘ, ʉʘʫʜʦʚʩʢʘʷ ɸʨʘʚʠʷ, ʆʙʲʝʜʠʥʝʥʥʳʝ ɸʨʘʙʩʢʠʝ ʕʤʠʨʘʪʳ, ʊʫʨʮʠʷ, 

ʃʠʚʘʥ), ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʠ (ʄʘʨʦʢʢʦ, ɸʣʞʠʨ, ɽʛʠʧʝʪ, ʃʠʚʠʷ, ʉʫʜʘʥ), ʚ  ʶʞʥʦʡ 

ʯʘʩʪʠ ɹʦʣʛʘʨʠʠ, ʚ ɸʚʩʪʨʘʣʠʠ ʠ ʀʥʜʠʠ. 

ʊʨʘʚʘ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʦʙʣʘʜʘʝʪ ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʠʤ, 

ʦʙʱʝʪʦʥʠʟʠʨʫʶʱʠʤ, ʦʙʝʟʙʦʣʠʚʘʶʱʠʤ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʠ ʤʦʯʝʛʦʥʥʳʤ 

ʜʝʡʩʪʚʠʝʤ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ ʬʫʥʢʮʠʠ ʧʦʣʦʚʳʭ ʞʝʣʝʟ, ʣʝʯʝʥʠʷ 

ʘʥʜʨʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʪʝʩʪʦʩʪʝʨʦʥʘ, ʘ ʪʘʢʞʝ ʩʪʠʤʫʣʠʨʫʝʪ ʩʝʢʨʝʮʠʶ ʞʝʣʫʜʦʯʥʦʛʦ ʩʦʢʘ ʠ ʫʩʠʣʠʚʘʶʪ 

ʧʝʨʠʩʪʘʣʴʪʠʢʫ ʢʠʰʝʯʥʠʢʘ.  

ɹʦʛʘʪʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʳʨʴʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʦʙʦʛʘʱʝʥʥʳʭ ʩʘʧʦʥʠʥʘʤʠ ʠ 

ʬʣʘʚʦʥʦʠʜʘʤʠ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚʘʞʥʦ 

ʫʩʪʘʥʦʚʠʪʴ ʚʠʜʦʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ, ʧʨʦʚʝʩʪʠ  ʢʘʯʝʩʪʚʝʥʥʫʶ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʤ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʛʨʫʧʧ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ. 

ʅʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ ʥʘ ʩʳʨʴʝ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ɺʌʉ 42-827-79 ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ɺ ʨʘʟʜʝʣʝ çɺʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠè, ʜʘʥʦ 

ʦʧʠʩʘʥʠʝ ʪʦʣʴʢʦ ʮʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʚ ʨʘʟʜʝʣʝ çʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ» 
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ʫʢʘʟʘʥʦ ʦʧʠʩʘʥʠʝ ʪʦʣʴʢʦ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʣʠʩʪʘ. ʅʝʪ ʦʧʠʩʘʥʠʷ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʛʨʫʧʧʫ çʪʨʘʚʘè. ʅʝʪ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʡ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ 

ʜʠʘʛʥʦʩʪʠʢʫ ʩʳʨʴʷ. ɺ ʨʘʟʜʝʣʝ çʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚè ʧʨʠʚʝʜʝʥʘ ʪʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʪʦʣʴʢʦ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʨʦʩʪʘʥʦʣʦʚʳʭ ʛʣʠʢʦʟʠʜʦʚ, ʥʝʪ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʜʣʷ  

ʬʣʘʚʦʥʦʠʜʦʚ. ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʪʘʢʞʝ ʪʦʣʴʢʦ ʧʦ 

ʬʫʨʦʩʪʘʥʦʣʦʚʳʤ ʛʣʠʢʦʟʠʜʘʤ. ʆʜʥʘʢʦ, ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘ ʩʦʜʝʨʞʠʪ 

ʢʦʤʧʣʝʢʩ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ʩʪʝʨʦʠʜʥʳʝ ʩʘʧʦʥʠʥʳ: ʜʠʦʩʮʠʥ, 

ʧʨʦʪʦʜʠʦʩʮʠʥ, ʪʨʠʙʝʩʪʠʥ, ʧʨʦʪʦʪʨʠʙʝʩʪʠʥ, ʤʝʪʠʣʧʨʦʪʦʨʠʙʝʩʪʠʥ, 

ʤʝʪʠʣʧʨʦʪʦʜʠʦʩʮʠʥ, ʧʩʝʚʜʦʧʨʦʪʦʜʠʦʩʮʠʥ, ʪʨʠʙʫʣʦʟʠʥ ʠ ʜʨ., ʬʣʘʚʦʥʦʠʜʳ, ʬʝʥʦʣ-

ʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʘʣʢʘʣʦʠʜʳ, ʢʘʨʦʪʠʥʦʠʜʳ, ʚʳʩʰʠʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ), 

ʧʦʵʪʦʤʫ, ʠʩʭʦʜʷ ʠʟ ʧʫʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʷ, ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʴ ʦʮʝʥʢʫ 

ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʩʦʜʝʨʞʘʥʠ ̫ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ.  ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ  ɺʌʉ 42-827-79 çʗʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘè 

ʧʦʜʣʝʞʠʪ ʜʦʨʘʙʦʪʢʝ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦʩʪʴ  ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ ʘʢʪʫʘʣʴʥʘ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʷʢʦʨʮʝʚ 

ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ ʧʨʦʚʦʜʠʣʠʩʴ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʫʯʝʥʳʤʠ. ɹr ʣʠ 

ʠʟʫʯʝʥʳ ʩʳʨʴʝʚʘʷ ʙʘʟʘ ʠ  ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ. ɼʦʢʘʟʘʥʦ 

ʥʘʣʠʯʠʝ ʩʪʝʨʦʠʜʥʳʭ ʩʘʧʦʥʠʥʦʚ ʠ ʚʝʱʝʩʪʚ ʬʝʥʦʣʴʥʦʡ ʧʨʠʨʦʜʳ. ʀʟ  ʷʢʦʨʮʝʚ 

ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ ʙʦʣʛʘʨʩʢʦʡ ʢʦʤʧʘʥʠʝʡ ɸʆ çʉʦʬʘʨʤʘè ʧʦʣʫʯʝʥ ʧʨʝʧʘʨʘʪ 

çʊʨʠʙʝʩʪʘʥè, ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪ ʦʙʱʝʪʦʥʠʟʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʩʪʠʤʫʣʠʨʫʝʪ 

ʬʫʥʢʮʠʠ ʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ. ʋ ʤʫʞʯʠʥ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʠ ʫʣʫʯʰʘʝʪ ʩʝʢʩʫʘʣʴʥʦʝ 

ʣʠʙʠʜʦ, ʫʜʣʠʥʷʝʪ ʚʨʝʤʷ ʵʨʝʢʮʠʠ. ʉʪʠʤʫʣʠʨʫʝʪ ʩʧʝʨʤʘʪʦʛʝʥʝʟ, ʫʚʝʣʠʯʠʚʘʷ 

ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʠ ʠʭ ʧʦʜʚʠʞʥʦʩʪʴ. ʆʙʣʘʜʘʝʪ ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʠʤ 

ʜʝʡʩʪʚʠʝʤ. ɼʝʡʩʪʚʫʶʱʠʡ ʥʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʢʪʠʚʥʦ 

ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ, ʪʘʢ ʢʘʢ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ.  
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ʎʝʣɹ ʨʘʙʦʪʳ: ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʈʦʩʩʠʠ, ʩʦʧʨʝʜʝʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ, ʉʠʨʠʡʩʢʦʡ ɸʨʘʙʩʢʦʡ 

ʨʝʩʧʫʙʣʠʢʝ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ  ʩʳʨʴʷ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʦ ʚʠʜʘʭ ʨʦʜʘ Tribulus L. 

2. ʀʟʫʯʠʪʴ  ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ  ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ 

ʪʨʘʚʳ (ʣʠʩʪ, ʩʪʝʙʝʣʴ, ʮʚʝʪʦʢ, ʢʦʨʝʥʴ) ʠ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʘʥʘʪʦʤʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʚr ʧʦʣʥʠʪʴ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʫʢʘʟʘʥʥʳʭ 

ʦʨʛʘʥʦʚ   

3. ʇʨʦʚʝʩʪʠ ʬʠʪʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʘ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ.  

4. ʇʨʦʚʝʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ ʥʘ ʷʢʦʨʮʝʚ 

ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʫ ï Tribulus terrestris herba. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʦ ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʨʘʚʳ 

ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʧʦ ʦʨʛʘʥʘʤ (ʣʠʩʪ, ʩʪʝʙʝʣʴ, ʮʚʝʪʦʢ ʠ ʢʦʨʝʥʴ), ʚʳʧʦʣʥʝʥʳ 

ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ. ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. ʉ ʧʦʤʦʱʴʶ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ 

ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʦʧʨʝʜʝʣʝʥʦ ʥʘʣʠʯʠʝ ʩʪʝʨʦʠʜʥʳʭ ʩʘʧʦʥʠʥʦʚ (ʜʠʦʩʮʠʥ 

ʠ ʧʨʦʪʦʜʠʦʩʮʠʥ). ʇʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʣʠʥʥʦʩʪʠ ʬʣʘʚʦʥʦʠʜʦʚ. ʆʧʨʝʜʝʣʝʥ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʷʢʦʨʮʝʚ 

ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ. ɺʧʝʨʚʳʝ ʦʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ 

(ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ) ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚ 

ʩʳʨʴʝ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ, ʟʘʛʦʪʦʚʣʝʥʥʳʭ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ. ʇʨʦʚʝʜʝʥʘ 

ʚʘʣʠʜʘʮʠʷ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ. 

ʇʦʜʦʙʨʘʥ ʵʢʩʪʨʘʛʝʥʪ, ʢʦʪʦʨʳʡ ʤʘʢʩʠʤʘʣʴʥʦ ʠʟʚʣʝʢʘʝʪ ʵʢʩʪʨʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʠ 

ʦʧʨʝʜʝʣʝʥʦ  ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʳʨʴʝ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ. 

ʇʨʦʚʝʜʝʥʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʩʳʨʴʷ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ  çʗʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ 

ʪʨʘʚʘ ï Tribuli terrestris herbaè, ʢʦʪʦʨʳʡ  ʦʪʧʨʘʚʣʝʥ ʥʘ  ʨʘʩʩʤʦʪʨʝʥʠʝ ʚ 
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ʬʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʅʘʫʯʥʳʡ ʮʝʥʪʨ 

ʵʢʩʧʝʨʪʠʟʳ ʩʨʝʜʩʪʚ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷè. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ. ʉʦʛʣʘʩʥʦ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʚʝʜʝʥʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠ ̫ʩʳʨʴʷ ʠ   ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ 

ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ çʗʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘ ï Tribulus terrestris herba». 

ʉʦʩʪʘʚʣʝʥʳ ʠ ʧʝʨʝʚʝʜʝʥʳ ʥʘ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʤʝʪʦʜʠʢʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ 

ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʘʢʪʠʢʝ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʉʠʨʠʡʩʢʦʡ ɸʨʘʙʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. 

ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʫʨʩʝ ʜʠʩʮʠʧʣʠʥʳ 

çʌʘʨʤʘʢʦʛʥʦʟʠʷè ʧʨʠ ʦʙʫʯʝʥʠʠ ʩʪʫʜʝʥʪʦʚ 3 ï 4 ʢʫʨʩʘ ʥʘ ʢʘʬʝʜʨʝ ʬʘʨʤʘʢʦʛʥʦʟʠʠ 

ʩ ʢʫʨʩʦʤ ʙʦʪʘʥʠʢʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʇʝʨʤʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ 

ʘʢʘʜʝʤʠʷè  ʄʠʥʠʩʪʝʨʩʪʚʘ  ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

  ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ  

ʠʥʩʪʠʪʫʪʘ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ.  

ʉʦʦʪʚʝʪʩʪʚʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ʅʘʫʯʥʳʝ 

ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʦʨʤʫʣʝ 14.04.02 ï çʌʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ 

ʭʠʤʠʷ, ʬʘʨʤʘʢʦʛʥʦʟʠʷ» (ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʥʘʫʢʠ). ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʢʦʥʢʨʝʪʥʦ 

ʧʫʥʢʪʘʤ 2,3,5 ʧʘʩʧʦʨʪʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ.  ʇʫʥʢʪ 2 ï çʌʦʨʤʫʣʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ʧʨʠʥʮʠʧʦʚ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʦʨʤʘʪʠʚʦʚ ʢʘʯʝʩʪʚʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚè;  ʧʫʥʢʪ 3 ï çʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ, ʫʥʠʬʠʢʘʮʠʷ ʠ 

ʚʘʣʠʜʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʥʘ 

ʵʪʘʧʘʭ ʠʭ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʦʪʨʝʙʣʝʥʠʝè; ʧʫʥʢʪ 5 ï çʀʟʫʯʝʥʠʝ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʩʪʨʦʝʥʠʷ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʩʳʨʴʷ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ ʥʘ ʝʛʦ ʦʩʥʦʚʝè. 
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 ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ.  

1. ʈʝʟʫʣʴʪʘʪʳ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʷʢʦʨʮʝʚ 

ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ. 

2. ʈʝʟʫʣʴʪʘʪʳ ʬʠʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ: 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʥʘ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ; ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʘʷ ʞʠʜʢʦʩʪʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʥʘ 

ʩʪʝʨʦʠʜʥʳʝ ʩʘʧʦʥʠʥʳ (ʜʠʦʩʮʠʥ ʠ ʧʨʦʪʦʜʠʦʩʮʠʥ), ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ. 

3. ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʘʣʠʜʘʮʠʷ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʷʢʦʨʮʘʭ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʝ. 

4. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ.  

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ 9 ʧʝʯʘʪʥʳʭ ʨʘʙʦʪ, ʚ ʪʦʤ 

ʯʠʩʣʝ 3 ʩʪʘʪʴʠ ʚ ʞʫʨʥʘʣʘʭ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʇʝʨʝʯʝʥʴ ɺɸʂ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ, 1 

ï ʚ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʨʝʬʝʨʘʪʠʚʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ç SCOPUS». 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ. ɸʚʪʦʨʦʤ ʚʳʧʦʣʥʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ 

ʤʦʨʬʦʣʦʛʦ ï ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ. ɺʳʷʚʣʝʥʳ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʚʳʧʦʣʥʝʥʳ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ, 

ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 

ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ. ʀʟʫʯʝʥ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ 

ʪʨʘʚʳ. ʈʘʟʨʘʙʦʪʘʥʘ ʠ ʚʘʣʠʜʠʨʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʷʢʦʨʮʘʭ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʝ. ʇʨʦʚʝʜʝʥʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ, 

ʨʘʟʨʘʙʦʪʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ, ʩʦʩʪʘʚʣʝʥ ʧʨʦʝʢʪ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ 

çʗʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘ ï Tribulus terrestris herba».  ɸʚʪʦʨʦʤ ʧʦʜʛʦʪʦʚʣʝʥʳ 

ʩʪʘʪʴʠ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ, ʧʨʦʝʢʪ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʘʚʪʦʨʝʬʝʨʘʪ  ʠ ʪʝʢʩʪ ʜʠʩʩʝʨʪʘʮʠʠ.  

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 

247 ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, ʩʦʜʝʨʞʠʪ 58 ʪʘʙʣʠʮ ʠ 43 ʨʠʩʫʥʢʘ; ʩʦʩʪʦʠʪ 

ʠʟ ʚʚʝʜʝʥʠʷ, ʰʝʩʪʠ ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ ʠ ʚʳʚʦʜʦʚ, ʩʧʠʩʢʘ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚʢʣʶʯʘʶʱʝʛʦ 144 ʥʘʠʤʝʥʦʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 48 ʥʘ 

ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ, 2 ʧʨʠʣʦʞʝʥʠʡ.



 

 

ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

ɻʃɸɺɸ 1.  ʉʆɺʈɽʄɽʅʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʇɽʈʉʇɽʂʊʀɺʓ 

ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʗʂʆʈʎɽɺ ʉʊɽʃʖʑʀʍʉʗ ʊʈɸɺʓ 

TRIBULI  TERRESTRIS HERBA 

 

1.1. ʉʀʉʊɽʄɸʊʀʂɸ ʈʆɼɸ TRIBULUS L. 

 

ʈʦʜ ʗʢʦʨʮʳ ï Tribulus L.  ʉʝʤʝʡʩʪʚʘ ʇʘʨʥʦʣʠʩʪʥʠʢʦʚʳʝ ï 

Zygophyllaceaʝ ʚʢʣʶʯʘʝʪ ʜʦ 20 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ [12]. ʈʦʜʦʚʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ 

Tribulus ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʛʨʝʯʝʩʢʦʛʦ ʥʘʟʚʘʥʠʷ ʨʘʩʪʝʥʠʷ çtribolosè, ʢʦʪʦʨʦʝ 

ʧʝʨʝʚʦʜʠʪʩʷ ʢʘʢ çʰʠʧ, ʟʫʙʝʮè [40, 53]. 

ʂ ʨʦʜʫ ʷʢʦʨʮʳ ʦʪʥʦʩʷʪʩʷ ʪʨʘʚʷʥʠʩʪʳʝ ʨʘʩʪʝʥʠʷ ʩ ʣʝʞʘʯʠʤʠ 

ʨʘʟʚʝʪʚʣʝʥʥʳʤʠ ʩʪʝʙʣʷʤʠ, ʧʘʨʥʦʧʝʨʠʩʪʳʤʠ ʣʠʩʪʴʷʤʠ ʩ 3 ï 10 ʧʘʨʘʤʠ 

ʣʠʩʪʦʯʢʦʚ. ʇʨʠʣʠʩʪʥʠʢʠ ʦʪ ʣʘʥʮʝʪʦʚʠʜʥʦʡ ʜʦ ʰʠʣʦʚʠʜʥʦʡ ʬʦʨʤʳ. ʃʠʩʪʦʯʢʠ 

ʫʜʣʠʥʝʥʥʦ-ʷʡʮʝʚʠʜʥʳʝ ʠʣʠ ʵʣʣʠʧʪʠʯʝʩʢʠʝ. ʆʜʠʥʦʯʥʳʝ ʤʝʣʢʠʝ ʮʚʝʪʢʠ, 

ʞʝʣʪʳʝ ʠʣʠ ʨʝʜʢʦ ʙʝʣʳʝ, ʥʘʭʦʜʷʪʩʷ ʚ ʧʘʟʫʭʘʭ ʣʠʩʪʴʝʚ. ʋ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʨʦʜʘ ʠʤʝʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʡ ʧʣʦʜ: ʮʝʥʦʢʘʨʧʥʳʡ, ʩʫʭʦʡ, ʜʨʦʙʥʳʡ, 

ʨʘʩʧʘʜʘʶʱʠʡʩʷ ʥʘ ʧʷʪʴ ʧʣʦʜʠʢʦʚ, ʩʥʘʙʞʝʥʥʳʭ ʩʥʘʨʫʞʠ ʢʦʣʶʯʢʘʤʠ ʠ 

ʰʠʧʠʢʘʤʠ ʠʣʠ ʥʝʩʫʱʠʝ ʧʦ ʢʨʘʷʤ ʛʨʝʙʝʥʯʘʪʦ ï ʟʫʙʯʘʪʳʝ ʢʨʳʣʴʷ [12,16,28,29].   

ʂ ʜʘʥʥʦʤʫ ʨʦʜʫ ʦʪʥʦʩʷʪʩʷ ʚʠʜʳ: 

1. Tribulus alatus Del. (Tribulus longipetalus subsp. Longipetalus, Tribulus 

mollis Ehrenbg Boiss macropterus.) [12,13,28,93,136] 

2. Tribulus bimucronatus Viv. ï ʗʢʦʨʮʳ ʜʚʫʦʩʪʨʦʢʦʥʝʯʥʳʝ (Tribulus 

parvispinus Presl., Tribulus pentandrus Forssk.) 

3. Tribulus cistoides L. 

4. Tribulus megistopterus Kralik 

5. Tribulus ochroleucus (Maire) Ozendra 

6. Tribulus terrestris L. ï ʗʢʦʨʮʳ ʩʪʝʣʶʱʠʝʩʷ [12,16, 28, 29]  
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ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʥʘʫʯʥʦʡ ʤʝʜʠʮʠʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ 

ʦʜʠʥ ʚʠʜ ï Tribulus terrestris L., ʩʳʨʴʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʪʨʘʚʘ ï Tribuli 

terrestris herba [17]. ɺʠʜʦʚʦʡ ʵʧʠʪʝʪ terrestris ʦʙʨʘʟʦʚʘʥ ʦʪ ʣʘʪʠʥʩʢʦʛʦ terrestre 

ð ʥʘʟʝʤʥʳʡ, ʪʘʢ ʢʘʢ ʩʪʝʙʣʠ ʨʘʩʪʝʥʠʷ ʩʪʝʣʶʪʩʷ ʧʦ ʟʝʤʣʝ [40, 53]. 

ɺ ʨʷʜʝ ʩʪʨʘʥ, ʥʘʧʨʠʤʝʨ, ʚ ʗʧʦʥʠʠ ʠ ʀʥʜʠʠ ʩʳʨʴʝʤ ʷʢʦʨʮʝʚ 

ʩʪʝʣʶʱʠʭʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʷʚʣʷʶʪʩʷ ʧʣʦʜʳ [115, 

116,137]. 

 

1.2. ɸʈɽɸʃ ʀ ʄɽʉʊʆ ʆɹʀʊɸʅʀʗ 

ʉʳʨʴʝʚʘʷ ʙʘʟʘ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʦʙʝʩʧʝʯʝʥʘ ʜʠʢʦʨʘʩʪʫʱʠʤʠ 

ʨʘʩʪʝʥʠʷʤʠ. ʈʦʜʠʥʘ ï ʉʝʚʝʨʥʘʷ ɸʬʨʠʢʘ. ʈʘʩʪʝʥʠʝ ʷʚʣʷʝʪʩʷ ʢʦʩʤʦʧʦʣʠʪʦʤ, 

ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʚʩʝʭ ʢʦʥʪʠʥʝʥʪʘʭ ï ʚ ʖʞʥʦʡ ɽʚʨʦʧʝ, ʖʞʥʦʡ ɸʟʠʠ, 

ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʝ (ʄʘʨʦʢʢʦ, ɸʣʞʠʨ, ɽʛʠʧʝʪ, ʃʠʚʠʷ, ʉʫʜʘʥ), ʩʝʚʝʨʥʦʡ 

ɸʚʩʪʨʘʣʠʠ,  ʧʨʝʜʧʦʯʠʪʘʝʪ ʩʫʭʠʝ ʧʝʩʯʘʥʳʝ ʧʦʯʚʳ [2,5,15,40,53,93,114]. 

ɺʩʪʨʝʯʘʶʪʩʷ ʚ ʧʦʣʫʧʫʩʪʳʥʷʭ ʉʨʝʜʥʝʡ ɸʟʠʠ, ʚ ʂʘʟʘʭʩʪʘʥʝ, 

ʋʟʙʝʢʠʩʪʘʥʝ, ʊʘʜʞʠʢʠʩʪʘʥʝ, ɼʘʛʝʩʪʘʥʝ, ɸʟʝʨʙʘʡʜʞʘʥʝ [33], ʚ ʁʞʥʦʡ ʯʘʩʪʠ 

ɹʦʣʛʘʨʠʠ [128], ʚ ʀʥʜʠʠ [137], ʚ ʩʪʨʘʥʘʭ ɹʣʠʞʥʝʛʦ ʠ ʉʨʝʜʥʝʛʦ ɺʦʩʪʦʢʘ 

(ʉʠʨʠʷ, ɹʘʭʨʝʡʥ, ʀʨʘʢ, ʀʨʘʥ, ʁʝʤʝʥ, ʂʘʪʘʨ, ʂʫʚʝʡʪ, ʃʠʚʘʥ, ʆʤʘʥ, 

ʇʘʣʝʩʪʠʥʘ, ʉʘʫʜʦʚʩʢʘʷ ɸʨʘʚʠʷ, ʆʙʲʝʜʠʥʝʥʥʳʝ ɸʨʘʙʩʢʠʝ ʕʤʠʨʘʪʳ, ʊʫʨʮʠʷ, 

ʃʠʚʘʥ). 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʷʢʦʨʮʳ ʩʪʝʣʶʱʠʝʩʷ 

ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ, ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ, ɿʘʧʘʜʥʦʡ ʠ 

ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ, ʂʨʳʤʫ. ʗʚʣʷʶʪʩʷ ʩʦʨʥʳʤ ʨʘʩʪʝʥʠʝʤ. ʈʘʩʪʫʪ ʚ ʩʫʭʠʭ, 

ʧʝʩʯʘʥʳʭ ʠ ʢʘʤʝʥʠʩʪʳʭ ʩʪʝʧʷʭ ʥʘ ʛʣʠʥʠʩʪʦ ï ʠʣʦʚʘʪʳʭ, ʩʦʣʦʥʯʘʢʦʚʳʭ, 

ʩʫʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ, ʚʣʘʞʥʳʭ ʣʫʛʘʭ, ʧʦ ʜʦʣʠʥʘʤ ʨʝʢ, ʫ ʜʦʨʦʛ.  

Tribulus macropterus, Tribulus ochroleucus ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦ ʚʩʝʡ 

ʉʨʝʜʥʝʡ ɸʟʠʠ, ʢʨʦʤʝ ʇʘʤʠʨʘ, ʠ ʚ ɽʛʠʧʪʝ, ʨʘʩʪʫʪ ʥʘ ʧʝʩʯʘʥʳʭ ʨʘʚʥʠʥʘʭ [54]. 

Tribulus pentandrus, Tribulus bimucronatus, Tribulus parvispinus, Tribulus 

12purious, Tribulus megistopterus, Tribulus alatus ʨʘʩʧʨʦʩʪʘʨʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɽʛʠʧʪʘ [134]. 
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1.3. ʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ ʇʈʀɿʅɸʂʀ ɺʀɼʆɺ ʈʆɼɸ ʗʂʆʈʎʓ 

 

1.3.1. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ  [12,31,40,41,46 ï 48,53,72,75,79, 

93,123,144] ʥʘʤʠ ʩʦʩʪʘʚʣʝʥʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʷʢʦʨʮʝʚ 

ʩʪʝʣʶʱʠʭʩʷ. 

ʗʢʦʨʮʳ ʩʪʝʣʶʱʠʝʩʷ (Tríbulus terréstris L., ʩʝʤʝʡʩʪʚʦ 

ʧʘʨʥʦʣʠʩʪʥʠʢʦʚʳʝ ï Zygophytllaceae) ð ʦʜʥʦʣʝʪʥʝʝ ʢʦʨʦʪʢʦ ʦʧʫʰʝʥʥʦʝ 

ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ. ʀʤʝʝʪ ʩʪʝʨʞʥʝʚʫʶ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ ʜʦ 2,6 ʤ ʩ ʩʝʪʴʶ 

ʚʦʣʦʢʥʠʩʪʳʭ ʙʦʢʦʚʳʭ ʢʦʨʥʝʡ. ʉʪʝʙʣʠ ʩ ʢʦʨʦʪʢʠʤʠ ʤʝʞʜʦʫʟʣʠʷʤʠ 

ʨʘʩʧʨʦʩʪʝʨʪʳ ʧʦ ʟʝʤʣʝ, ʦʪ ʦʩʥʦʚʘʥʠʷ ʚʝʪʚʠʩʪʳʝ, ʜʣʠʥʦʡ 10 ï 120 (300) ʩʤ 

(ʨʠʩ.1).  ʃʠʩʪʴʷ ʩʫʧʨʦʪʠʚʥʳʝ, ʧʘʨʥʦ ï ʧʝʨʠʩʪʦʩʣʦʞʥʳʝ, ʜʣʠʥʦʡ 3-8 ʩʤ, ʩ 6-8 

ʧʘʨʘʤʠ ʤʝʣʢʠʭ ʧʨʦʜʦʣʛʦʚʘʪʳʭ (ʣʘʥʮʝʪʥʳʭ) ʣʠʩʪʦʯʢʦʚ, ʠʤʝʶʪ ʮʝʣʴʥʳʡ ʢʨʘʡ  

ʎʚʝʪʢʠ, ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʤʝʣʢʠʝ, ʦʜʠʥʦʯʥʳʝ, ʧʨʘʚʠʣʴʥʳʝ, ʞʝʣʪʳʝ, ʥʘ 

ʢʦʨʦʪʢʠʭ, ʚʚʝʨʭ ʩʪʦʷʱʠʭ ʮʚʝʪʦʥʦʞʢʘʭ, ʜʠʘʤʝʪʨʦʤ 1 ï 1,2 ʩʤ, ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʧʘʟʫʭʘʭ ʣʠʩʪʴʝʚ. ʆʢʦʣʦʮʚʝʪʥʠʢ, ʣʝʛʢʦ ʦʧʘʜʘʶʱʠʡ ʧʷʪʠʯʣʝʥʥʳʡ, ʯʘʰʝʯʢʘ 

ʩʦʩʪʦʠʪ ʠʟ 5 ʷʡʮʝʚʠʜʥʦ-ʣʘʥʮʝʪʥʳʭ, ʜʣʠʥʥʦ ʟʘʦʩʪʨʝʥʥʳʭ, ʩʥʘʨʫʞʠ 

ʧʨʠʞʘʪʦʚʦʣʦʩʠʩʪʳʭ ʯʘʰʝʣʠʩʪʠʢʦʚ ʜʣʠʥʦʡ 4 ï 5 ʤʤ, ʰʠʨʠʥʦʡ 1 ï 1,3 ʤʤ. 

ʃʝʧʝʩʪʢʦʚ ʚʝʥʯʠʢʘ 5, ʦʥʠ ʦʙʨʘʪʥʦʷʡʮʝʚʠʜʥʦʡ ʬʦʨʤʳ, ʜʣʠʥʦʡ 5 ï 7 ʤʤ, 

ʰʠʨʠʥʦʡ ʦʢʦʣʦ 3 ʤʤ, ʪʳʯʠʥʦʢ 10 ʰʪʫʢ (ʨʠʩ. 2).  

ʇʣʦʜ ð ʜʠʩʢʦʚʠʜʥʳʡ, ʮʝʥʦʢʘʨʧʥʳʡ, ʩʫʭʦʡ, ʜʨʦʙʥʳʡ ʨʘʩʧʘʜʘʶʱʠʡʩʷ 

ʧʨʠ ʩʦʟʨʝʚʘʥʠʠ ʥʘ 5 ʟʚʝʟʜʯʘʪʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʫʛʣʦʚʘʪʳʭ ʤʝʨʠʢʘʨʧʠʝʚ 

(ʧʣʦʜʠʢʦʚ) (ʨʠʩ. 3, ɸ). 

ʇʣʦʜʠʢʠ ʪʨʝʭʛʨʘʥʥʦʢʣʠʥʦʚʠʜʥʳʝ, ʪʚʝʨʜʳʝ, ʩ ʥʘʨʫʞʥʦʡ ʩʪʦʨʦʥʳ 

ʙʫʛʦʨʯʘʪʳʝ, ʧʦʢʨʳʪʳʝ ʤʝʣʢʠʤʠ ʠ ʢʨʫʧʥʳʤʠ ʱʝʪʠʥʠʩʪʳʤʠ ʚʦʣʦʩʢʘʤʠ ʠ ʩ 

ʜʚʫʤʷ ʧʘʨʘʤʠ ʜʣʠʥʥʳʭ, ʦʩʪʨʳʭ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʨʘʩʭʦʜʷʱʠʭʩʷ ʰʠʧʦʚ; 2 

ʚʝʨʭʥʠʭ ʰʠʧʘ ʙʦʣʝʝ ʜʣʠʥʥʳʝ, 2 ʥʠʞʥʠʭ ï ʢʦʨʦʪʢʠʝ (ʨʠʩ. 3, ɹ). 
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ʈʠʩ.1. ʗʢʦʨʮʳ ʩʪʝʣʶʱʠʝʩʷ, ʦʙʱʠʡ ʚʠʜ ʨʘʩʪʝʥʠʷ. 

 

 

ʈʠʩ.2. ʃʠʩʪʴʷ, ʮʚʝʪʦʢ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ. 
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ʈʠʩ.3. ʇʣʦʜʳ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ. 

 

 

 

 

 

 

ɹ 

ɸ 
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1.3.2. ʆʪʣʠʯʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʷʢʦʨʮʳ 

 

Tribulus alatus Del. (T. longipetalus subsp., T. macropterus Boiss.) 

ʆʜʥʦʣʝʪʥʝʝ ʠʣʠ ʜʚʫʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ. ʃʠʩʪʴʷ  1 ï 4,5 ʩʤ 

ʜʣʠʥʦʡ, ʟʝʣʝʥʳʝ ʥʘ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʝ ʠ ʪʝʤʥʦ-ʟʝʣʝʥʳʝ ʥʘ ʥʠʞʥʝʡ, ʣʠʩʪʦʯʢʦʚ  

4 ï 6 ʧʘʨ, ʧʨʠʣʠʩʪʥʠʢʠ ʣʘʥʮʝʪʦʚʠʜʥʦʡ ʬʦʨʤʳ. ʉʪʝʙʝʣʴ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʬʦʨʤʳ, ʜʣʠʥʦʡ ʦʪ 20 ʜʦ 60 ʩʤ. ʎʚʝʪʢʠ ʞʝʣʪʳʝ ʜʠʘʤʝʪʨʦʤ 8 ï 15 ʤʤ. 

ʏʘhʝʣʠʩʪʠʢʠ ʣʘʥʮʝʪʥʳʝ 4 ï 6 ʤʤ ʜʣʠʥʦʡ, ʰʠʨʠʥʦʡ 1,5 ï 3 ʤʤ, ʦʩʪʨʳʝ. 

ʃʝʧʝʩʪʢʠ ʚʝʥʯʠʢʘ ʷʡʮʝʚʠʜʥʦ ï ʧʨʦʜʦʣʛʦʚʘʪʳʝ, ʜʣʠʥʦʡ 4 ï 6 ʤʤ, ʰʠʨʠʥʦʡ 2 ï 

3 ʤʤ, ʥʘ ʚʝʨʰʠʥʝ ʫʩʝʯʝʥʥʳʝ ʠʣʠ ʤʝʣʢʦʚʦʣʥʠʩʪʳʝ. ʇʣʦʜʳ ʤʘʣʝʥʴʢʠʝ  (6 ï 8 

ʤʤ ʚ ʜʠʘʤʝʪʨʝ) ʰʘʨʦʚʠʜʥʳʝ, ʦʧʫʰʝʥʥʳʝ, ʢʘʞʜʳʡ ʧʣʦʜ ʩʦʩʪʦʠʪ ʠʟ 5 

ʧʣʦʜʠʢʦʚ ʠ ʠʤʝʝʪ ʜʚʘ ʰʠʨʦʢʠʭ ʢʨʳʣʘ, ʢʨʳʣʴʷ ʤʝʨʠʢʘʨʧʠʝʚ ʰʠʨʠʥʦʡ 4-8 ʤʤ, 

ʟʫʙʯʘʪʦ ï ʥʝʨʦʚʥʳʝ, ʦʧʫʰʝʥʥʳʝ (ʨʠʩ. 4) [28,54,134,136].  

 

 

 

Tribulus bimucronatus Viv . (T.parvispinus, T. pentandrus) 

ʆʜʥʦʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ ʦʣʠʚʢʦʚʦ ï ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ, ʠʤʝʝʪ 

ʦʧʫʰʝʥʠʝ. ʃʠʩʪʴʷ 2,5 ï 3,5 ʩʤ ʜʣʠʥʦʡ. ʃʠʩʪʦʯʢʦʚ ʩʣʦʞʥʦʛʦ ʣʠʩʪʘ 3 ï 5 ʧʘʨ, 

ʦʥʠ  ʥʝʨʘʚʥʦʙʦʢʠʝ; ʧʨʠʣʠʩʪʥʠʢʠ ʦʧʘʜʘʶʱʠʝ, ʣʘʥʮʝʪʦʚʠʜʥʦʡ ʬʦʨʤʳ. ʎʚʝʪʢʠ 

ʤʘʣʝʥʴʢʠʝ ʜʦ 8 ʤʤ ʚ ʜʠʘʤʝʪʨʝ. ʏʘʰʝʣʠʩʪʠʢʠ ʣʘʥʮʝʪʥʳʝ 2 ï 4 ʤʤ ʜʣʠʥʦʡ ʠ 1,5 

ʤʤ ʠhʨʠʥʦʡ. ʃʝʧʝʩʪʢʠ ʚʝʥʯʠʢʘ ʞʝʣʪʳʝ  3 ï 4 ʤʤ ʜʣʠʥʦʡ ʠ 2 ʤʤ ʰʠʨʠʥʦʡ. 

ʇʣʦʜʳ ʜʠʩʢʦʚʠʜʥʳʝ, ʤʝʨʠʢʘʨʧʠʠ ʰʠʧʦʚʠʜʥʳʝ, ʫ ʢʦʪʦʨʳʭ 2 ï 4 ʰʠʧʘ, 2 ʠʟ 

ʢʦʪʦʨʳʭ ʥʝʜʦʨʘʟʚʠʪʳ ʠʣʠ ʨʝʜʫʮʠʨʦʚʘʥʳ, ʠ ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʢʨʘʱʘʪʴʩʷ ʜʦ 

ʙʫʛʨʦʚ (ʨʠʩ.5). 
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ʈʠʩ.4.  Tribulus alatus Del. (T. longipetalus, T. Macropterus Boiss.): ɸ ï ʮʚʝʪʦʢ, 

ɹ ï ʧʣʦʜ. 
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ʈʠʩ.5.  Tribulus bimucronatus Viv. (T.parvispinus, T. Pentandrus): ɸ ï ʮʚʝʪʦʢ,  

ɹ ï ʧʣʦʜ, ɺ ï ʦʙʱʠʡ ʚʠʜ ʨʘʩʪʝʥʠʷ. 

 

 

 

ɸ ɹ 

ɺ 



19 

  

Tribulus  cistoides L . 

ʄʥʦʛʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ ʩ ʛʫʩʪʦ ʦʧʫʰʝʥʥʳʤ ʩʪʝʙʣʝʤ. ʃʠʩʪʴʷ 

ʩʫʧʨʦʪʠʚʥʳʝ ʜʦ 10 ʩʤ ʜʣʠʥʦʡ, ʩ 8 ï 14 ʧʘʨʘʤʠ ʣʠʩʪʦʯʢʦʚ, ʩ ʧʨʠʣʠʩʪʥʠʢʘʤʠ. 

ʃʠʩʪʦʯʢʠ ʠʤʝʶʪ ʜʣʠʥʫ 2 ï 7 ʤʤ, ʫʜʣʠʥʝʥʥʦ ï ʦʙʨʘʪʥʦʷʡʮʝʚʠʜʥʳʝ ï 

ʧʨʦʜʦʣʛʦʚʘʪʳʝ. ʉʥʠʟʫ ʰʝʣʢʦʚʠʩʪʦ ï ʦʧʫʰʝʥʥʳʝ,  ʛʦʣʳʝ ʩ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʳ.  

ʎʚʝʪʢʠ ʦʜʠʥʦʯʥʳʝ 3 ʩʤ ʚ ʜʠʘʤʝʪʨʝ. ʇʷʪʴ ʯʘʰʝʣʠʩʪʠʢʦʚ ʣʘʥʮʝʪʦʚʠʜʥʦʡ 

ʬʦʨʤʳ  5 ï 12 ʤʤ ʜʣʠʥʦʡ. ʇʷʪʴ ʣʝʧʝʩʪʢʦʚ   ʦʙʨʘʪʥʦʷʡʮʝʚʠʜʥʦʡ ʬʦʨʤʳ 8 ï 10 

ʤʤ ʜʣʠʥʦʡ ʠ 4 ï 5 ʤʤ ʰʠʨʠʥʦʡ.  ʇʣʦʜ ʜʠʩʢʦʚʠʜʥʳʡ, ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʯʝʪʳʨʝ 

ʠʣʠ  ʧʷʪʴ ʤʝʨʠʢʘʨʧʠʝʚ. ʂʘʞʜʳʡ ʤʝʨʠʢʘʨʧʠʡ ʩ ʜʚʫʤʷ ʙʦʢʦʚʳʤʠ ʰʠʧʘʤʠ 

ʜʣʠʥʦʡ 5 ï 10 ʤʤ ʠ ʜʚʫʤʷ ʙʘʟʘʣʴʥʳʤʠ ʰʠʧʘʤʠ, ʜʣʠʥʦʡ 2 ʤʤ (ʨʠʩ.6). 

               

 
ʈʠʩ.6. Tribulus cistoides L.: ɸ ï ʮʚʝʪʦʢ, ɹ ï ʧʣʦʜ, ɺ ï ʦʙʱʠʡ ʚʠʜ ʨʘʩʪʝʥʠʷ. 
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Tribulus  megistopterus Kralik . 

ʄʥʦʛʦʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ. ʉʪʝʙʝʣʴ ʨʘʟʚʝʪʚʣʝʥʥʳʡ ʦʣʠʚʢʦʚʦ-

ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ 30 ï 60 ʩʤ ʜʣʠʥʦʡ. ʃʠʩʪʴʷ ʩʣʦʞʥʳʝ, ʩʦʩʪʦʷʪ ʠʟ 5 ï 7 ʧʘʨ 

ʣʠʩʪʦʯʢʦʚ. ɼʣʠʥʘ ʣʠʩʪʦʯʢʦʚ 5 ï 10 ʤʤ, ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʩʪʦʯʢʦʚ ʦʧʫʰʝʥʘ; 

ʧʨʠʣʠʩʪʥʠʢʠ ʦʧʘʜʘʶʱʠʝ, ʣʘʥʮʝʪʦʚʠʜʥʦʡ ʬʦʨʤʳ.  ʎʚʝʪʢʠ ʞʝʣʪʳʝ. 

ʄʝʨʠʢʘʨʧʠʠ ʧʣʦʜʦʚ ʩ ʰʠʧʘʤʠ, ʠʤʝʶʪ  ʩʣʘʙʦʝ ʦʧʫʰʝʥʠʝ, ʢʨʫʧʥʝʝ, ʯʝʤ ʫ 

Tribulus terrestris (ʨʠʩ.7). 

Tribulus  ochroleucus (Maire) Ozendra. 

ʆʜʥʦʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ. ʃʠʩʪʴʷ ʩʠʜʷʯʠʝ 2 ï 2,5 ʩʤ ʚ ʜʣʠʥʫ 

ʧʦʢʨʳʪʳʝ   ʛʫʩʪʳʤʠ ʤʷʛʢʠʤʠ ʧʨʠʞʘʪʳʤʠ ʚʦʣʦʩʢʘʤʠ ʩ ʷʡʮʝʚʠʜʥʳʤʠ 

ʧʨʠʣʠʩʪʥʠʢʘʤʠ. ʃʠʩʪʦʯʢʦʚ 4 ï 6 ʧʘʨ,  ʧʨʦʜʦʣʛʦʚʘʪʦ ï ʵʣʣʠʧʪʠʯʝʩʢʠʝ, ʜʣʠʥʦʡ 

4 ï 5 ʤʤ. ʎʚʝʪʢʠ ʙʣʝʜʥʦ ï ʞʝʣʪʳʝ, ʜʠʘʤʝʪʨʦʤ 10 ï 12 ʤʤ. ʏʘʰʝʣʠʩʪʠʢʠ 

ʣʘʥʮʝʪʥʳʝ, 4 ʤʤ ʜʣʠʥʦʡ. ʃʝʧʝʩʪʢʠ ʚʝʥʯʠʢʘ ʷʡʮʝʚʠʜʥʳʝ, ʜʣʠʥʦʡ 5-6 ʤʤ, 

ʰʠʨʠʥʦʡ 3 ï 4 ʤʤ. ʊʳʯʠʥʦʢ 10.   ʇʣʦʜʳ ʧʠʨʘʤʠʜʘʣʴʥʳʝ 10 ï 15 ʤʤ ʚ 

ʜʠʘʤʝʪʨʝ, ʤʝʨʠʢʘʨʧʠʠ ʙʝʟ ʰʠʧʦʚ ʠ ʢʨʳʣʴʝʚ, ʥʝ ʦʩʪʠʩʪʳʝ,   ʛʫʩʪʦ ʚʦʣʦʩʠʩʪʳʝ 

(ʨʠʩ.8).  

 

 

 

  

ʈʠʩ.7. ʇʣʦʜʳ Tribulus megistopterus 

Kralik. 

ʈʠʩ.8. ʇʣʦʜʳ Tribulus ochroleucus. 
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1.4. ɸʅɸʊʆʄʀʏɽʉʂʀɽ ʇʈʀɿʅɸʂʀ ʗʂʆʈʎɽɺ ʉʊɽʃʖʑʀʍʉʗ 

 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʚʩʪʨʝʯʘʝʪʩʷ ʦʧʠʩʘʥʠʝ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʣʠʩʪʘ, 

ʮʚʝʪʢʦʚ, ʧʣʦʜʦʚ, ʩʪʝʙʣʝʡ ʠ ʢʦʨʥʝʡ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ. 

1.4.1. ɸʥʘʪʦʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʣʠʩʪʘ 

ʂʦʥʪʫʨ ʢʣʝʪʦʢ ʚʝʨʭʥʝʛʦ ʵʧʠʜʝʨʤʠʩʘ ʩʣʘʙʦʠʟʚʠʣʠʩʪʳʡ, ʥʠʞʥʝʛʦ ï 

ʩʠʣʴʥʦʠʟʚʠʣʠʩʪʳʡ ʩ ʨʝʜʢʠʤʠ ʯʝʪʢʦʚʠʜʥʳʤʠ ʫʪʦʣʱʝʥʠʷʤʠ ʦʙʦʣʦʯʢʠ ʚ ʫʛʣʘʭ 

ʠʟʛʠʙʦʚ. ɿʘ ʩʯʝʪ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʢʫʪʠʢʫʣʳ ʫʤʝʥʴʰʘʝʪʩʷ ʠʩʧʘʨʝʥʠʝ ʚʦʜʳ. 

ʃʠʩʪʦʯʢʠ ʠʤʝʶʪ ʧʘʣʠʩʘʜʥʫʶ ʧʘʨʝʥʭʠʤʫ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤʠ 

ʤʝʞʢʣʝʪʥʠʢʘʤʠ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ ʩʣʦʷ ʩʪʦʣʙʯʘʪʳʭ, ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ, ʪʦʥʢʦʩʪʝʥʥʳʭ ʧʘʨʝʥʭʠʤʥʳʭ ʢʣʝʪʦʢ, ʫʜʣʠʥʝʥʥʳʭ ʧʦʜ 

ʧʨʷʤʳʤ ʫʛʣʦʤ ʢ ʢʘʞʜʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʱʠʭ ʭʣʦʨʦʧʣʘʩʪʳ. ʊʘʢʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʬʦʪʦʩʠʥʪʝʟʘ [17, 95, 111, 128]. ɿʚʝʟʜʦʦʙʨʘʟʥʳʝ ʜʨʫʟʳ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʚʩʶʜʫ ʚ 

ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʧʣʘʩʪʠʥʢʠ, ʚ ʢʣʝʪʢʘʭ ʤʝʟʦʬʠʣʣʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʤʝʞʜʫ 

ʩʦʩʫʜʠʩʪʳʤʠ ʧʫʯʢʘʤʠ [88, 97, 128]. 

ʋʩʪʴʠʮʘ ʨʘʩʧʦʣʦʞʝʥʳ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʣʠʩʪʘ, ʦʢʨʫʞʝʥʳ 3-5 

ʦʢʦʣʦʫʩʪʴʠʯʥʳʤʠ ʢʣʝʪʢʘʤʠ (ʘʥʦʤʦʮʠʪʥʳʡ ʪʠʧ). ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ 

ʥʠʞʥʝʡ ʩʪʦʨʦʥʝ ʣʠʩʪʦʯʢʘ ʠ ʧʦ ʢʨʘʶ ʚʩʪʨʝʯʘʶʪʩʷ ʜʣʠʥʥʳʝ ʧʨʦʩʪʳʝ 

ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʚʦʣʦʩʢʠ. ʋ ʤʝʩʪʘ ʧʨʠʢʨʝʧʣʝʥʠʷ ʚʦʣʦʩʢʘ ʢʣʝʪʢʠ ʵʧʠʜʝʨʤʠʩʘ 

ʨʘʩʧʦʣʦʞʝʥʳ ʨʘʜʠʘʣʴʥʦ, ʦʙʨʘʟʫʷ ʨʦʟʝʪʢʫ [27, 40, 47, 97, 111, 112, 121, 128].  

1.4.2. ɸʥʘʪʦʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʩʪʝʙʣʷ 

ʉʪʝʙʝʣʴ ʧʦʢʨʳʪ ʦʜʥʦʨʷʜʥʳʤ ʵʧʠʜʝʨʤʠʩʦʤ ʩ ʥʝʙʦʣʴʰʠʤʠ ʢʣʝʪʢʘʤʠ, ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʘ ʪʦʣʩʪʘʷ ʢʫʪʠʢʫʣʘ. ʂʦʨʘ ʩʦʩʪʦʠʪ ʠʟ 6-9 

ʩʣʦʝʚ ʧʘʨʝʥʭʠʤʳ, ʢʣʝʪʢʠ ʢʦʪʦʨʦʡ ʠʟʦʜʠʘʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʩ ʥʝʙʦʣʴʰʠʤʠ 

ʤʝʞʢʣʝʪʥʠʢʘʤʠ. ʉʢʣʝʨʝʥʭʠʤʘ ʨʘʩʧʦʣʦʞʝʥʘ ʙʦʣʴʰʠʤʠ ʛʨʫʧʧʘʤʠ ʢʣʝʪʦʢ. 

ɺʪʦʨʠʯʥʘʷ ʬʣʦʵʤʘ ʠ ʢʩʠʣʝʤʘ ʨʘʟʚʠʪʳ ʭʦʨʦʰʦ. ʉʝʨʜʮʝʚʠʥʘ ʙʦʣʴʰʘʷ ʩ 8-11 

ʩʣʦʷʤʠ ʪʦʥʢʦʩʪʝʥʥʳʭ, ʧʘʨʝʥʭʠʤʥʳʭ ʢʣʝʪʦʢ, ʩ ʤʘʣʳʤ ʤʝʞʢʣʝʪʦʯʥʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ [97, 111, 112, 128].  
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1.4.3. ɸʥʘʪʦʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʮʚʝʪʢʘ 

ʂʣʝʪʢʠ ʚʝʥʯʠʢʘ ʤʥʦʛʦʫʛʦʣʴʥʳʝ, ʠʟʦʜʠʘʤʝʪʨʠʯʝʩʢʠʝ ʠ ʧʦʢʨʳʪʳ 

ʢʫʪʠʢʫʣʦʡ. ʕʧʠʜʝʨʤʠʩ ʯʘʰʝʣʠʩʪʠʢʦʚ ʩʦʩʪʦʠʪ ʠʟ ʠʟʦʜʠʘʤʝʪʨʠʯʝʩʢʠʭ ʢʣʝʪʦʢ 

ʩʦ ʩʣʝʛʢʘ ʚʦʣʥʠʩʪʳʤʠ ʩʪʝʥʢʘʤʠ, ʧʦʢʨʳʪʳʤʠ ʛʣʘʜʢʦʡ ʢʫʪʠʢʫʣʦʡ. 

ʇʨʠʩʫʪʩʪʚʫʶʪ ʫʩʪʴʠʮʘ ʘʥʦʤʦʮʠʪʥʦʛʦ ʪʠʧʘ, ʘ ʪʘʢʞʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʚʦʣʦʩʢʠ ʨʘʟʥʦʡ ʜʣʠʥʳ. ʂʣʝʪʢʠ ʩ ʜʨʫʟʘʤʠ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʚ 

ʣʝʧʝʩʪʢʘʭ, ʠ ʚ ʯʘʰʝʣʠʩʪʠʢʘʭ. ʇʳʣʴʮʘ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʩʝʨʦʛʦ ʮʚʝʪʘ ʩ 

ʩʝʪʯʘʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ [121]. 

1.4.4. ɸʥʘʪʦʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʢʦʨʥʷ 

ʂʦʨʝʥʴ ʧʦʢʨʳʪ ʪʦʥʢʠʤ ʩʣʦʝʤ ʧʝʨʠʜʝʨʤʳ, ʩʦʩʪʦʷʱʠʡ ʠʟ 2 ï 3 ʩʣʦʝʚ 

ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʢʣʝʪʦʢ. ʅʠʞʝ ʧʝʨʠʜʝʨʤʳ ʥʘʙʣʶʜʘʶʪʩʷ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ 

ʩʢʣʝʨʝʥʭʠʤʳ ʠ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʝʥʭʠʤʳ. ʂʣʝʪʢʠ ʧʘʨʝʥʭʠʤʳ ʨʘʟʥʳʝ 

ʧʦ ʬʦʨʤʝ ʠ ʨʘʟʤʝʨʫ: ʦʪ ʦʚʘʣʴʥʦʡ ʜʦ ʵʣʣʠʧʪʠʯʝʩʢʦʡ. ʇʨʦʚʦʜʷʱʘʷ ʩʠʩʪʝʤʘ 

ʩʦʩʫʜʠʩʪʦʡ ʪʢʘʥʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʪʦʨʠʯʥʦʡ ʬʣʦʵʤʦʡ, ʢʘʤʙʠʝʤ ʠ ʙʦʣʝʝ 

ʰʠʨʦʢʦʡ ʟʦʥʦʡ ʚʪʦʨʠʯʥʦʡ ʢʩʠʣʝʤʳ, ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʦʞʝʥʘ ʨʘʜʠʘʣʴʥʦ. ʂʣʝʪʢʠ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʣʦʪʥʦ [111, 128, 134]. ʂʨʠʩʪʘʣʣʳ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ (ʜʨʫʟʳ) 

ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʣʫʯʘʭ ʬʣʦʵʤʳ  [97, 128]. 

1.4.5. ɸʥʘʪʦʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʧʣʦʜʘ 

ʕʢʟʦʢʘʨʧʠʡ ʧʣʦʜʘ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʩʣʦʡʥʦʛʦ ʵʧʠʜʝʨʤʠʩʘ, ʤʝʟʦʢʘʨʧʠʡ ï 

ʠʟ ʧʘʨʝʥʭʠʤʳ ʠ ʩʢʣʝʨʝʥʭʠʤʳ, ʵʥʜʦʢʘʨʧʠʡ ï ʠʟ ʤʥʦʛʦʩʣʦʡʥʳʭ ʚʦʣʦʢʥʠʩʪʳʭ 

ʢʣʝʪʦʢ. ʄʝʞʜʫ ʤʝʟʦʢʘʨʧʠʝʤ ʠ ʵʥʜʦʢʘʨʧʠʝʤ ʦʜʥʦʩʣʦʡʥʘʷ ʪʢʘʥʴ, ʩʦʜʝʨʞʘʱʘʷ 

ʦʜʠʥʦʯʥʳʝ ʢʨʠʩʪʘʣʣʳ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ (ʜʨʫʟʳ). ʉʝʤʷʜʦʣʠ ʩʝʤʷʥ ʩʦʜʝʨʞʘʪ 

ʢʘʧʣʠ ʤʘʩʣʘ ʠ ʘʣʝʡʨʦʥʦʚʳʝ ʟʝʨʥʘ, ʘ ʠʥʦʛʜʘ ʠ ʢʨʘʭʤʘʣʴʥʳʝ ʟʝʨʥʘ [115, 116, 

137, 138]. 

 

1.5. ʍʀʄʀʏɽʉʂʀʁ ʉʆʉʊɸɺ ʗʂʆʈʎɽɺ ʉʊɽʃʖʑʀʍʉʗ ʊʈɸɺʓ 

 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʩʳʨʴʝ ʷʢʦʨʮʝʚ 

ʩʦʜʝʨʞʘʪʩʷ:  

1. ʉʪʝʨʦʠʜʳ: ʜʠʦʩʮʠʥ, ʧʨʦʪʦʜʠʦʩʮʠʥ, ʪʨʠʙʝʩʪʠʥ, ʧʨʦʪʦʪʨʠʙʝʩʪʠʥ, 
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ʤʝʪʠʣʧʨʦʪʦʨʠʙʝʩʪʠʥ, ʤʝʪʠʣʧʨʦʪʦʜʠʦʩʮʠʥ, ʧʩʝʚʜʦʧʨʦʪʦʜʠʦʩʮʠʥ, ʪʨʠʙʫʣʦʟʠʥ, 

ʢʠʢʫʙʘ ï ʩʘʧʦʥʠʥ, ʧʨʦʪʦʛʨʘʮʠʣʣʠʥ, ʪʝʨʨʝʩʪʨʦʟʠʜ F, ʪʝʨʨʝʩʪʨʦʥʝʦʟʠʜ, ʧʨʝʛʥʘ 

ï 4,6 ï ʜʠʝʥ ï 3,12,20 ï ʪʨʠʦʥ, 25® ï ʩʧʠʨʦʩʪʘʥ ï 4ʝʥ ï 3,12 ï ʜʠʦʥ, 25® ï

ʩʧʠʨʦʩʪʘʥ ï 3,12 ï ʜʠʦʥ, 25®  ï ʩʧʠʨʦʩʪʘʥ ï 3,6,12 ï ʪʨʠʦʥ, 25® ïʩʧʠʨʦʩʪʘʥ ï 

3,5 ï ʜʠʝʥ ï12 ï ʦʥ, 25® ï ʩʧʠʨʦʩʪʘʥ ï 2ɓ, 3Ŭ ï ʜʠʦʣ ï 4 ï ʝʥï12 ï ʦʥ, 25® ï 

ʩʧʠʨʦʩʪʘʥ ï 24ɓ ï ʦʣ ï 4 ï ʝʥ ï3,12 ï ʜʠʦʥ, 25 ï ʩʧʠʨʦʩʪʘʥʟʠʣ ï (1Ÿ3) ï ɓ ï 

ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï  (1Ÿ4) ï ɓ ï ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʠʜ, ʛʝʢʦʛʝʥʠʥ ï 3ïʆ ï ɓ ï 

ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï (1Ÿ2) ï ɓ ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï  (1Ÿ4) ï ɓ ï

ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʠʜ, ʛʝʢʦʛʝʥʠʥ ï 3 ï ʆ ï ɓ ï D ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï (1Ÿ4) ï ɓ ï 

D ï ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʠʜ, 3 ï ʆ ï {ɓ ï D ï ʢʩʠʣʦʧʠʨʘʥʦʟʠʣ ï  (1Ÿ2) ï [ɓ ï D ï

ʢʩʠʣʦʧʠʨʘʥʦʟʠʣ ï (1Ÿ3)] ï ɓ ï D ï ʛʣʶʢʠʧʠʨʘʥʦʟʠʣ ï  (1Ÿ4) ï [Ŭ ï L ï

ʨʘʤʥʦʧʠʨʘʥʦʟʠʣ ï (1Ÿ2)] ï ɓ ï D ï ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʠʣ} ï 26 ï ʆ ï ɓ ï

ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï 22 ï ʤʝʪʦʢʩʠ ï 3 ï ʆ ï {ɓ ï D ï ʢʩʠʣʦʧʠʨʘʥʦʟʠʣ (1Ÿ3) ï [ 

ɓ ï D ï ʢʩʠʣʦʧʠʨʘʥʦʟʠʣ ï (1Ÿ2) ï ɓ ï D ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï  (1Ÿ4)]} ï  [ Ŭ ï

L ï ʨʘʤʥʦʧʠʨʘʥʦʟʠʣ ï  (1Ÿ2)] ï  ɓ ï D ï ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʠʜ (ʪʝʨʨʝʩʪʨʦʥʝʦʟʠʜ 

ɸ).  

ɺ ʢʦʨʥʷʭ, ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʷʭ, ʧʣʦʜʘʭ ð ʜʠʦʩʛʝʥʠʥ; ʚ ʢʦʨʥʷʭ, 

ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʷʭ, ʮʚʝʪʢʘʭ, ʧʣʦʜʘʭ ð ʛʝʢʦʛʝʥʠʥ; ʚ ʢʦʨʥʷʭ, ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʷʭ 

ð ʥʝʦʪʠʛʦʛʝʥʠʥ; ʚ ʢʦʨʥʷʭ, ʮʚʝʪʢʘʭ ð ɓ-ʩʠʪʦʩʪʝʨʠʥ, ʩʪʠʛʤʘʩʪʝʨʠʥ, 

ʢʘʤʧʝʩʪʝʨʠʥ; ʚ ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʷʭ, ʮʚʝʪʢʘʭ ð ʨʫʩʢʦʛʝʥʠʥ; ʚ ʥʘʜʟʝʤʥʳʭ 

ʯʘʩʪʷʭ, ʧʣʦʜʘʭ ð ʧʨʦʪʦʜʠʦʩʮʠʥ, ʪʝʨʨʝʩʪʨʦʟʠʥ ʂ, 22 ï ʆ ï

ʤʝʪʠʣʧʨʦʪʦʜʠʦʩʮʠʥ ï ʘʮʝʪʘʣʴ; ʚ ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʷʭ ï ɓ ï D ï ʛʣʶʢʦʟʠʜ ɓ ï

ʩʠʪʦʩʪʝʨʠʥʘ, ʪʠʛʦʛʝʥʠʥ, ʛʠʪʦʛʝʥʠʥ, ʥʝʦʛʠʪʦʛʝʥʠʥ, ʥʝʦʛʝʢʦʛʝʥʠʥ, ʭʣʦʨʦʛʝʥʠʥ, 

ʩʘʨʩʘʧʦʛʝʥʠʥ, ʥʝʦʛʝʢʦʛʝʥʠʥ ï 3 ï ʆ ï ɓ ï D ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʜ, ʪʨʠʙʫʣʦʟʠʥ, 

ʪʝʨʨʝʩʪʨʦʟʠʜ, 25® ï ʬʫʨʦʩʪ ï 5(6) ï ʝʥ ï 3ɓ,16,26 ï ʪʨʠʦʣ ï 3 ï ʆ ï {Ŭ ï

ʨʘʤʥʦʧʠʨʘʥʦʟʠʣ ï  (1Ÿ2) ï  [Ŭ ï ʨʘʤʥʦʧʠʨʘʥʦʟʠʣ ï  (1Ÿ4)] ï ɓ ï

ʛʣʶʢʦʧʠʨʘʥʦʟʠʜ} (ʪʨʠʙʦʣ), ʪʠʛʦʛʝʥʠʥ ï 3 ï ʆ ï {ɓ ï D ï ʢʩʠʣʦʧʠʨʘʥʦʟʠʣ ï 

(1Ÿ2) ï  [ɓ ï D ï ʢʩʠʣʦʧʠʨʘʥʦʟʠʣ ï  (1Ÿ3)] ï ɓ ï D ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï 

(1Ÿ4) ï [ Ŭ ï L ï ʨʘʤʥʦʧʠʨʘʥʦʟʠʣ ï (1Ÿ2)] ï ɓ ï D ï ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʠʜ}; ʚ 

ʮʚʝʪʢʘʭ ð 5,6 ï ʜʠʛʠʜʨʦʧʨʦʪʦʜʠʦʩʮʠʥ, ʥʝʦʧʨʦʪʦʜʠʦʩʮʠʥ, ʪʝʨʨʝʩʪʝʨʦʟʠʜ, 
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ʩʧʠʨʦʩʪʘï 3,5 ï ʜʠʝʥ, 26 ï ʆ ï ɓ ï D ï ʛʣʶʢʦʧʥʨʘʥʦʟʠʣ ï 22 ï ʤʝʪʦʢʩʠ ï  (25S) 

ï 5 Ŭ ï ʬʫʨʦʩʪʘʥ ï 2Ŭ,ɿ ɓ,26 ï ʪʨʠʦʣʘ ï 3 ï ʆ ï ɓ ï D ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï 

(1Ÿ2) ï ɓ ï D ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï  (1Ÿ4) ï ɓ ï D ï ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʠʜ, 26 ï ʆ 

ï ɓ ï D ï ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʠʜ (25R) ï 5 Ŭ ï ʬʫʨʦʩʪ ï 20(22) ï ʝʥ ï12 ï ʦʥ ï 3ɓ,26 

ï ʜʠʦʣʘ; ʚ ʧʣʦʜʘʭ ð 25R ï ʩʧʠʨʦʩʪ ï 4 ï ʝʥ ï 3,12 ï ʜʠʦʥ, 26 ï ʆ ï ɓ ï D ï

ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï  (25R) ï5 Ŭ ï ʬʫʨʦʩʪʘʥ ï 12 ï ʦʥ ï 3 ɓ,22 Ŭ,26 ï ʪʨʠʦʣ ï 3 ï

ʆ ï [ɓ ï D ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï (1Ÿ2) ï ɓ ï D ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï (1Ÿ4) ï ɓ ï

D ï ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʠʜ], 26 ï ʆ ï ɓ ï D ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï  (25R) ï 5Ŭ ï

ʬʫʨʦʩʪ ï 20(22) ï ʝʥ ï 2Ŭ, 3ɓ, 26 ï ʪʨʠʦʣ ï 3 ï ʆ ï [ɓ ï D ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï 

(1Ÿ2) ï ʆ ï ɓ ï D ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï  (1Ÿ4) ï ɓ ï D ï ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʠʜ], 

(25R,S) ï 5Ŭ ï ʩʧʠʨʦʩʪʘʥ ï 12 ï ʦʥ ï 3ɓ ï ʦʣ ï 3 ï ʆ ï{ɓ ï ʢʩʠʣʦʧʠʨʘʥʦʟʠʣ ï 

(1Ÿ2) ï [ɓ ï ʢʩʠʣʦʧʠʨʘʥʦʟʠʣ ï  (1Ÿ3)] ï ɓ ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï  (1Ÿ4) ï [ Ŭ ï 

ʨʘʤʥʦʧʠʨʘʥʦʟʠʣ ï (1Ÿ2)] ï ɓ ï ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʠʜ}, 26 ï ʆ ï ɓ ï

ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï  (25S) ï 5Ŭ ï ʬʫʨʦʩʪʘʥ ï 12 ï ʦʥ ï 3ɓ, 22Ŭ, 26 ï ʪʨʠʦʣ ï 3 ï

ʆ ï ɓ ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï  (1Ÿ2) ï ɓ ï ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʠʜ, 26 ï ʆ ï ɓ ï

ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï  (25S,) ï 5Ŭ ï ʬʫʨʦʩʪʘʥ ï 12 ï ʦʥ ï 3ɓ, 22Ŭ, 26 ï ʪʨʠʦʣ ï 3 ï

ʆ ï {ɓ ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï (1Ÿ4) ï  [ Ŭ ï ʨʘʤʥʦʧʠʨʘʥʦʟʠʣ ï (1Ÿ2)] ï ɓ ï 

ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʠʜ}, 26 ï ʆ ï ɓ ï D ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï  (25R) ï 5Ŭ ï ʬʫʨʦʩʪ ï 

3ɓ, 22Ŭ, 26 ï ʪʨʠʦʣ ï 3 ï ʆ ï [ɓ ï D ï ʢʩʠʣʦʧʠʨʘʥʦʟʠʣ ï  (1Ÿ3)] ï  [ ɓ ï D ï 

ʢʩʠʣʦʧʠʨʘʥʦʟʠʣ ï (1Ÿ2)] ï ɓ ï D ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï (1Ÿ4) ï  [ Ŭ ï L ï 

ʨʘʤʥʦʧʠʨʘʥʦʟʠʣ ï (1Ÿ2)] ï ɓ ï D ï ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʠʜ (ʪʨʠʙʫʣʦʟʠʜ ɸ), (23S, 

25S) ï 5Ŭ ï ʩʧʠʨʦʩʪʘʥ ï 24 ï ʦʥ ï 3ɓ, 23 ï ʜʠʦʣ ï 3 ï ʆ ï {Ŭ ï L ï

ʨʘʤʥʦʧʠʨʘʥʦʟʠʣ ï  (1Ÿ2) ï ʆ ï  [ɓ ï D ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï  (1Ÿ4)] ï ɓ ï D ï

ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʠʜ}, (24S,, 25S) ï 5Ŭ ï ʩʧʠʨʦʩʪʘʥ ï ɓ ï D, 24 ï ʜʠʦʣ ï 3 ï ʆ ï{Ŭ 

ï L ï ʨʘʤʥʦʧʠʨʘʥʦʟʠʣ ï  (1Ÿ2) ï ʆ ï [ɓ ï D ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï (1Ÿ4)] ï ɓ ï 

D ï ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʠʜ}, 26 ï ʆ ï ɓ ï D ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï  (25R) ï 5Ŭ ï 

ʬʫʨʦʩʪʘʥ ï 2Ŭ, 3ɓ, 22Ŭ, 26 ï ʪʝʪʨʘʦʣ ï 3 ï ʆ ï {ɓ ï D ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï 

(1Ÿ2) ï ʆ ï ɓ ï D ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï (1Ÿ4) ï ɓ ï D ï ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʠʜ}, 26 

ï ʆ ï ɓ ï D ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï  (25S) ï 5Ŭ ï ʬʫʨʦʩʪʘʥ ï 12 ï ʦʥ ï 22 ï

ʤʝʪʦʢʩʠ ï 3ɓ ,26 ï ʜʠʦʣ ï 3 ï ʆ ï {Ŭ ï L ï ʨʘʤʥʦʧʠʨʘʥʦʟʠʣ ï  (1Ÿ2) ï ʆ ï  [ ɓ 
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ï D ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï  (1Ÿ4)] ï ɓ ï D ï ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʠʜ}, 26  ï ʆ ï ɓ ï D 

ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï  (25R) ï 5Ŭ ï ʬʫʨʦʩʪ ï 20(22) ï ʝʥ ï 2Ŭ, 3ɓ, 26 ï ʪʨʠʦʣ ï 3 

ï ʆ ï ɓ ï D ï ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʠʣ ï (1Ÿ2) ï ɓ ï D ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï (1Ÿ2) ï 

ɓ ï D ï ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʠʜ (ʪʨʠʙʫʬʫʨʦʟʠʜ ɺ), 26 ï ʆ ï ɓ ï D ï 

ʛʣʶʢʦʧʠʨʘʥʦʟʠʜ (25R) ï 5Ŭ ï ʬʫʨʦʩʪ ï 20(22) ï ʝʥ ï12 ï ʦʥ ï 3ɓ,26 ï ʜʠʦʣʘ 

(ʪʨʠʙʫʬʫʨʦʟʠʜ ʉ), 3 ï ʆ ï {ɓ ï D ï KCʀʣʦʧʠʨʘʥʦʟʠʣ ï (1Ÿ3) ï [ ɓ ï D ï

ʢʩʠʣʦʧʠʨʘʥʦʟʠʣ ï (1Ÿ2)] ï (ɓ ï D ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï (1Ÿ4) ï [ Ŭ ï L ï

ʨʘʤʥʦʧʠʨʘʥʦʟʠʣ ï  (1Ÿ2)] ï  [ ɓ ï D ï ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʠʣ}  ï 26 ï ʆ ï  ɓ ï D ï

ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï 5Ŭ ï ʬʫʨʦʩʪ ï 12 ï ʦʥ ï 22 ï ʤʝʪʦʢʩʠ ï 3ɓ, 26 ï ʜʠʦʣ 

(ʪʝʨʨʝʩʪʨʦʟʠʜ ɸ), 3 ï ʆ ï {ɓ ï D ï ʢʩʠʣʦʧʠʨʘʥʦʟʠʣ ï (1Ÿ3) ï [ ɓ ï D  ï 

ʢʩʠʣʦʧʠʨʘʥʦʟʠʣ ï (1Ÿ2)] ï ɓ ï D ï ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï (1Ÿ4) ï  [ Ŭ ï L ï 

ʨʘʤʥʦʧʠʨʘʥʦʟʠʣ ï ( 1 Ÿ2)] ï ɓ ï D ï ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʠʣ}  ï 26 ï ʆ ï ɓ ï D ï 

ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ ï 5Ŭ ï ʬʫʨʦʩʪ ï 22 ï ʤʝʪʦʢʩʠ ï 3ɓ, 26  ï ʜʠʦʣ (ʪʝʨʨʝʩʪʨʦʟʠʜ 

ɺ) [74, 104, 105].   

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʬʫʨʦʩʪʘʥʦʣʦʚʳʭ ʛʣʠʢʦʟʠʜʦʚ ʩʦʜʝʨʞʠʪʩʷ ʚ 

ʮʚʝʪʢʘʭ (ʜʦ 3,05%) ʠ ʣʠʩʪʴʷʭ (ʜʦ 2,9%), ʥʘʠʤʝʥʴʰʝʝ ð ʚ ʢʦʨʥʷʭ (ʜʦ 1,08%), 

ʟʨʝʣʳʭ ʧʣʦʜʘʭ (ʜʦ 0,48%) ʠ ʩʪʝʙʣʷʭ ʜʠʘʤʝʪʨʦʤ ʙʦʣʝʝ 2,5 ʤʤ (ʜʦ 0,25%) [78, 

93, 97].  

2. ʌʣʘʚʦʥʦʠʜʳ: ʚ ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʷʭ ʠ ʧʣʦʜʘʭ ï ʘʩʪʨʘʛʘʣʠʥ, 3-ʨʫʪʠʥʦʟʠʜ 

ʠ 3-ʛʝʥʮʠʦʙʠʦʟʠʜ ʢʝʤʧʬʝʨʦʣʘ, 3-ʛʝʥʮʠʦʙʠʦʟʠʜ ʠʟʦʨʘʤʥʝʪʠʥʘ, ʪʨʠʙʫʣʦʟʠʜ; ʚ 

ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʷʭ ï ʨʫʪʠʥ; ʚ ʣʠʩʪʴʷʭ ï 3-ʧ-ʢʫʤʘʨʦʠʣʛʣʶʢʦʟʠʜ, 3-ʆ-

ʨʘʤʥʦʟʠʣʛʣʶʢʦʟʠʜ, ʠ 3-ʛʝʥʮʠʦʙʠʦʟʠʜʦ-7-ʛʣʶʢʦʟʠʜ ʢʝʤʧʬʝʨʦʣʘ, 3-ʛʣʶʢʦʟʠʜ, 

3-ʛʝʥʮʠʦʙʠʦʟʠʜ, 3-ʛʝʥʮʠʦʙʠʦʟʠʜ, 3-ʨʘʤʥʦʟʠʣʛʝʥʮʠʦʙʠʦʟʠʜ ʠ 3-

ʛʝʥʮʠʦʙʠʦʟʠʜʦ-7-ʛʣʶʢʦʟʠʜ ʢʚʝʨʮʝʪʠʥʘ, 3-ʛʣʶʢʦʟʠʜ, 3-ʨʫʪʠʥʦʟʠʜ, 3-ʧ-

ʢʫʤʘʨʦʠʣ ʛʣʶʢʦʟʠʜ, 3-ʛʝʥʮʠʦʪʨʠʦʟʠʜ, 3,7-ʜʠʛʣʶʢʦʟʠʜ, 3-ʛʝʥʮʠʦʙʠʦʟʠʜʦ-7-

ʛʣʶʢʠʟʠʜ ʠ 3-ʛʝʥʮʠʦʪʨʠʦʟʠʜʦ-7-ʛʣʶʢʦʟʠʜ ʠʟʦʨʘʤʥʝʪʠʥʘ; ʚ ʮʚʝʪʢʘʭ ï 

ʢʝʤʧʬʝʨʦʣ, ʢʚʝʨʮʝʪʠʥ, 3-ʆ-ʨʘʤʥʦʟʠʜ ʢʚʝʨʮʝʪʠʥʘ [24 ï 26, 74, 87, 89, 90, 

101,127].  
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3. ʌʝʥʦʣʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ. ɺ ʧʣʦʜʘʭ ï ʬʝʨʫʣʦʚʘʷ,   ʧ-

ʛʠʜʨʦʢʩʠʙʝʥʟʦʡʥʘʷ ʢʠʩʣʦʪʘ [74].   

4. ɸʣʢʘʣʦʠʜʳ ʠ ʜʨʫʛʠʝ ʘʟʦʪʩʦʜʝʨʞʘʱʠʝ ʩʦʝʜʠʥʝʥʠʷ. ɻʘʨʤʦʣ, ʛʘʨʤʘʣʠʥ, 

ʛʘʨʤʘʣʦʣ, ʪʝʪʨʘʛʠʜʨʦʥʦʨʛʘʨʤʘʥ, ʥʦʨʛʘʨʤʘʥ, ʪʝʪʨʘʛʠʜʨʦʛʘʨʤʘʥ. ɺ ʥʘʜʟʝʤʥʦʡ 

ʯʘʩʪʠ ï ʛʘʨʤʘʥ, ʚ ʧʣʦʜʘʭ ï ʪʝʨʨʝʩʪʨʠʙʠʩʘʤʠʜ, ʪʨʠʙʫʣʫʩʘʤʠʜʳ ɸ, B, 

ʪʨʠʙʫʣʫʩʠʤʠʜ ʉ, ʪʨʠʙʫʣʫʩʪʝʨʠʥ, N-ʧ- ʢʫʤʘʨʦʠʣʪʠʨʘʤʠʥ, N-ʪʨʘʥʩ-

ʢʫʤʘʨʦʠʣʪʠʨʘʤʠʥ, N-ʪʨʘʥʩ-ʬʝʨʫʣʦʠʣʪʠʨʘʤʠʥ, ʪʝʨʨʝʩʪʨʠʘʤʠʜ, ʘʮʝʪʘʪ ʘʫʨʘʥ 

ʪʠʘʤʠʜʘ, ʢʩʘʥʪʦʟʠʥ, N-ʪʨʘʥʩ-ʢʦʬʝʦʠʣʪʠʨʘʤʠʥ, ʚ ʩʝʤʝʥʘʭ ï ʛʘʨʤʠʥ [74]. 

5. ʂʘʨʦʪʠʥʦʠʜʳ. ɺ ʣʠʩʪʴʷʭ ï Ŭ-ʢʘʨʦʪʠʥ [74]. 

6. ɺʳʩʰʠʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ. ɺ ʧʣʦʜʘʭ ï ʦʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ [74, 80].  

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 



 

 

ʊʘʙʣʠʮʘ 1 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ 

ˉ 

ʧ/

ʧ 

ʅʘʟʚʘʥʠʝ ʛʨʫʧʧʳ ɹɸɺ ʅʘʟʚʘʥʠʝ ʩʦʝʜʠʥʝʥʠʷ 

ʌʦʨʤʫʣʘ 

ʉʩʳʣʢʘ ʥʘ 

ʣʠʪʝʨʘʪʫʨʥʳʡ 

ʠʩʪʦʯʥʠʢ 

1. ʉʪʝʨʦʠʜʳ 

 

                          ɼʠʦʩʮʠʥ 

 

24, 25, 35, 40, 73, 

83, 110, 120, 

124,135, 140 
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2. ʌʣʘʚʦʥʦʠʜʳ   

 

 

 

 

 

 

 

36, 87, 89, 101,127 
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3. ʌʝʥʦʣ-ʢʘʨʙʦʥʦʚʳʝ 

ʢʠʩʣʦʪʳ 

 

                                            

 

24, 25, 74 

4. ɸʣʢʘʣʦʠʜʳ 

 

25, 25, 74 

5. ʂʘʨʦʪʠʥʦʠʜʳ 

 

137 

6. ɺʳʩʰʠʝ ʞʠʨʥʳʝ 

ʢʠʩʣʦʪʳ 
 

137, 138 
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1.6. ʇʋʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʀ ʄɽɼʀʎʀʅʉʂʆɽ ʇʈʀʄɽʅɽʅʀɽ 

 

ʗʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʩʳʨʴʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

ʊʨʘʚʘ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʦʙʣʘʜʘʝʪ ʛʠʧʦʭʦʣʝʩʪʝʨʠʥʵʤʠʯʝʩʢʠʤ, 

ʩʪʠʤʫʣʠʨʫʶʱʠʤ ʬʫʥʢʮʠʶ ʧʦʣʦʚʳʭ ʞʝʣʝʟ, ʦʙʝʟʙʦʣʠʚʘʶʱʠʤ, 

ʦʙʱʝʪʦʥʠʟʠʨʫʶʱʠʤ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ, ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʤ, 

ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʤ, ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ ʠ ʤʦʯʝʛʦʥʥʳʤ 

ʜʝʡʩʪʚʠʝʤ, ʘ ʪʘʢʞʝ ʩʪʠʤʫʣʠʨʫʶʪ ʩʝʢʨʝʮʠʶ ʞʝʣʫʜʦʯʥʦʛʦ ʩʦʢʘ, ʫʩʠʣʠʚʘʶʪ 

ʧʝʨʠʩʪʘʣʴʪʠʢʫ ʢʠʰʝʯʥʠʢʘ [3,4, 40, 41, 47, 48, 53, 77, 79, 86, 96, 98,122,143]. ʂʨʦʤʝ 

ʪʦʛʦ, ʪʨʘʚʘ ʦʙʣʘʜʘʝʪ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ ʠ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ [107] ʧʨʦʪʠʚ ʬʣʫʢʦʥʘʟʦʣ ʫʩʪʦʡʯʠʚʳʭ ʛʨʠʙʢʦʚ Candida [117]. ɼʨʫʛʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʨʦʙʠʨʢʝ ʪʘʢ ʞʝ ʧʦʢʘʟʘʣʠ, ʢʘʢ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʳʝ ʪʘʢ ʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ [131].  ʆʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʘʤʠ 

ʘʬʨʦʜʠʟʠʘʢʘ [133]. 

ʀʟ ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʝʡ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʛʨʫʟʠʥʩʢʠʤʠ ʫʯʝʥʳʤʠ ʨʘʥʝʝ ʙʳʣ 

ʧʦʣʫʯʝʥ ʥʦʚʦʛʘʣʝʥʦʚʳʡ ʧʨʝʧʘʨʘʪ ï ʊʨʠʙʫʩʧʦʥʠʥ (tribusponin), ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʩʫʤʤʳ ʩʪʝʨʦʠʜʥʳʭ ʩʘʧʦʥʠʥʦʚ, ʩʥʠʞʘʶʱʠʡ ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʢʨʦʚʠ ʠ 

ʫʚʝʣʠʯʠʚʘʶʱʠʡ ʣʝʮʠʪʠʥ/ʭʦʣʝʩʪʝʨʠʥʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ [34]. 

ʅʘ ʦʩʥʦʚʝ ʩʪʝʨʦʠʜʥʳʭ ʩʘʧʦʥʠʥʦʚ ʬʫʨʦʩʪʘʥʦʣʦʚʦʛʦ ʪʠʧʘ ʙʦʣʛʘʨʩʢʦʡ 

ʢʦʤʧʘʥʠʝʡ ɸʆ çʉʦʬʘʨʤʘè ʩʦʟʜʘʥ ʧʨʝʧʘʨʘʪ «ʊʨʠʙʝʩʪʘʥ». 

ɺ ʩʦʩʪʘʚ 1 ʪʘʙʣʝʪʢʠ ʊʨʠʙʝʩʪʘʥ ʚʭʦʜʠʪ ʩʫʭʦʡ ʵʢʩʪʨʘʢʪ ʪʨʘʚʳ ʷʢʦʨʮʝʚ 

ʩʪʝʣʶʱʠʭʩʷ 250,0 ʤʛ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʬʫʨʦʩʪʘʥʦʣʦʚʳʭ ʩʘʧʦʥʠʥʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 

ʧʨʦʪʦʜʠʦʩʮʠʥ ï ʥʝ ʤʝʥʝʝ 112,5 ʤʛ [23].  

ʇʨʝʧʘʨʘʪ ʦʙʣʘʜʘʝʪ ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʠʤ, ʦʙʱʝʪʦʥʠʟʠʨʫʶʱʠʤ, 

ʩʪʠʤʫʣʠʨʫʶʱʠʤ ʬʫʥʢʮʠʶ ʧʦʣʦʚʳʭ ʞʝʣʝʟ ʜʝʡʩʪʚʠʝʤ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ 

ʘʥʜʨʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʤʫʞʩʢʦʛʦ ʙʝʩʧʣʦʜʠʷ, ʚʦʟʨʘʩʪʥʦʛʦ ʘʥʜʨʦʛʝʥʥʦʛʦ 

ʜʝʬʠʮʠʪʘ, ʵʨʝʢʪʠʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʠ ʦʙʱʝʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ ʤʫʞʯʠʥ) 

[20-23, 76, 114].  

https://ru.wikipedia.org/wiki/%D0%AF%D0%BA%D0%BE%D1%80%D1%86%D1%8B_%D1%81%D1%82%D0%B5%D0%BB%D1%8E%D1%89%D0%B8%D0%B5%D1%81%D1%8F#cite_note-66
https://ru.wikipedia.org/wiki/%D0%AF%D0%BA%D0%BE%D1%80%D1%86%D1%8B_%D1%81%D1%82%D0%B5%D0%BB%D1%8E%D1%89%D0%B8%D0%B5%D1%81%D1%8F#cite_note-69
https://ru.wikipedia.org/wiki/%D0%AF%D0%BA%D0%BE%D1%80%D1%86%D1%8B_%D1%81%D1%82%D0%B5%D0%BB%D1%8E%D1%89%D0%B8%D0%B5%D1%81%D1%8F#cite_note-:9-3
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ʈʦʩʩʠʡʩʢʦʡ ʢʦʤʧʘʥʠʝʡ ɿɸʆ çʕɺɸʃɸʈè  ʠʟ ʪʨʘʚʳ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ  

ʧʦʣʫʯʘʶʪ ʧʨʝʧʘʨʘʪ çʕʌʌɽʂʉ ʊʨʠʙʫʣʫʩ».  

ɺ ʩʦʩʪʘʚ 1 ʪʘʙʣʝʪʢʠ ʕʌʌɽʂʉ ʊʨʠʙʫʣʫʩ ʚʭʦʜʠʪ ʩʫʭʦʡ ʵʢʩʪʨʘʢʪ ʪʨʘʚʳ ʷʢʦʨʮʝʚ 

ʩʪʝʣʶʱʠʭʩʷ 250,0 ʤʛ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʤʤʳ ʬʫʨʦʩʪʘʥʦʣʦʚʳʭ ʩʘʧʦʥʠʥʦʚ ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʧʨʦʪʦʜʠʦʩʮʠʥ ʠ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ 45%. ʃʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ 

ʦʢʘʟʳʚʘʝʪ ʦʙʱʝʪʦʥʠʟʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʬʫʥʢʮʠʠ ʧʦʣʦʚʦʡ 

ʩʠʩʪʝʤʳ. ʋ ʤʫʞʯʠʥ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʠ ʫʣʫʯʰʘʝʪ ʩʝʢʩʫʘʣʴʥʦʝ ʣʠʙʠʜʦ, ʫʜʣʠʥʷʝʪ 

ʚʨʝʤʷ ʵʨʝʢʮʠʠ. ʉʪʠʤʫʣʠʨʫʝʪ ʩʧʝʨʤʘʪʦʛʝʥʝʟ, ʫʚʝʣʠʯʠʚʘʷ ʢʦʣʠʯʝʩʪʚʦ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʠ ʠʭ ʧʦʜʚʠʞʥʦʩʪʴ. ʊʘʢʞʝ ʦʙʣʘʜʘʝʪ ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʠʤ 

ʵʬʬʝʢʪʦʤ, ʧʨʠʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʣʠʧʦʧʨʦʪʝʠʥʝʤʠʝʡ ʩʥʠʞʘʝʪ ʦʙʱʠʡ ʭʦʣʝʩʪʝʨʠʥ ʠ 

ʣʠʧʦʧʨʦʪʝʠʜʳ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʥʝ ʚʣʠʷʝʪ ʥʘ ʟʥʘʯʝʥʠʷ ʩʳʚʦʨʦʪʦʯʥʳʭ 

ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʠ ʣʠʧʦʧʨʦʪʝʠʜʦʚ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ [23]. 

ʕʢʩʪʨʘʢʪ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

«ʌʠʪʦʚʠʪ», «ʉʧʝʤʘʥ», «ʉʧʝʤʘʥ ʬʦʨʪʝ». 

ɸʤʝʨʠʢʘʥʩʢʘʷ ʢʦʤʧʘʥʠʷ çNatureôs Sunshineè ʚʳʧʫʩʢʘʝʪ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʫʶ 

ʜʦʙʘʚʢʫ çɹʦʩʚʝʣʠʷ ʧʣʶʩ»   

ɺ ʩʦʩʪʘʚ 1 ʢʘʧʩʫʣʳ  ɹʦʩʚʝʣʠʷ ʧʣʶʩ ʚʭʦʜʷʪ: 

ʘ) ʕʢʩʪʨʘʢʪʳ: ʤʠʨʨʳ (1:5) (Commifora mukul) ï 50 ʤʛ; ʙʦʩʚʝʣʠʠ (1:3) 

(Boswellia serrata) ï 35 ʤʛ; ʧʘʵʜʝʨʠʠ (1:12) (Paederia foetida) ï 30 ʤʛ; ʧʨʫʪʥʷʢʘ (1:5) 

(Vitex egundo) ï 30 ʤʛ; ʧʘʞʠʪʥʠʢʘ ʩʝʥʥʦʛʦ (1:10) (Trigonella foenum-graecum) ï 10 

ʤʛ; ʂʦʨʝʥʴ ʘʰʚʘʛʘʥʜʳ (Withania somnifera) ï 65 ʤʛ; ʂʦʨʝʥʴ ʩʘʩʩʘʧʘʨʠʣʠ (Smilax 

china) ï 40 ʤʛ; ʂʦʨʘ ʭʦʣʘʨʙʝʥʳ (Holarrbena antidysenterica) ï 30 ʤʛ 

ʙ) ʉʤʝʩʴ ʠʟ ʪʨʘʚ ï 120 ʤʛ: ʉʝʣʴʜʝʨʝʡ ʧʘʭʫʯʠʡ (Apium graveolens); ɹʦʝʨʭʘʚʠʷ 

ʜʠʬʬʫʟʥʘʷ Boerhaavia diffusa); ʉʠʜʘ ʩʝʨʜʮʝʣʠʩʪʥʘʷ (Sida cordifolia); ɸʡʦʚʘʥ 

(Trachyspermum ammi); ʗʢʦʨʮʳ ʩʪʝʣʶʱʠʝʩʷ (Tribulus terrestris); ʉʳʪʴ ʢʨʫʛʣʘʷ 

(Cyperus rotundus); ʊʠʥʦʩʧʦʨʘ ʩʝʨʜʮʝʣʠʩʪʥʘʷ (Tinospora cordifolia). 

ʆʢʘʟʳʚʘʝʪ ʤʦʱʥʦʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ. ʇʦʤʦʛʘʝʪ ʚ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʦʚʨʝʞʜʸʥʥʳʭ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ. 

ʋʣʫʯʰʘʝʪ ʜʦʩʪʫʧ ʢʨʦʚʠ ʚ ʪʢʘʥʠ ʠ ʢ ʚʦʩʧʘʣʸʥʥʳʤ ʩʫʩʪʘʚʘʤ ʠ ʩʪʠʤʫʣʠʨʫʝʪ 

ʧʠʪʘʥʠʝ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ [126]. 

http://www.lsgeotar.ru/vladelcy-reg-ud/evalar-zao.html
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ɸʤʝʨʠʢʘʥʩʢʘʷ ʢʦʤʧʘʥʠʷ «RSP Nutrition» ʠʟ ʧʣʦʜʦʚ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ 

ʚʳʧʫʩʢʘʝʪ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʫʶ ʜʦʙʘʚʢʫ «Tribulus  Terrestris Hormone 

optimization». 

ɺ 1 ʢʘʧʩʫʣʝ Tribulus  Terrestris Hormone optimization ʩʦʜʝʨʞʠʪʩʷ 800 ʤʛ 

ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʧʣʦʜʦʚ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ. ʗʚʣʷʝʪʩʷ ʩʧʦʨʪʠʚʥʳʤ ʧʠʪʘʥʠʝʤ. 

ʉʧʦʩʦʙʩʪʚʫʝʪ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʪʝʩʪʦʩʪʝʨʦʥʘ. ʋʩʢʦʨʷʝʪ ʧʦʚʳʰʝʥʠʝ 

ʩʠʥʪʝʟʘ ʙʝʣʢʘ. ʉʧʦʩʦʙʩʪʚʫʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʤʘʩʩʳ ʥʝʞʠʨʦʚʦʡ ʪʢʘʥʠ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʦʩʣʝ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. ʉʧʦʩʦʙʩʪʚʫʝʪ ʩʪʠʤʫʣʷʮʠʠ 

ʩʝʢʩʫʘʣʴʥʦʛʦ ʚʣʝʯʝʥʠʷ. ɹʝʟʦʧʘʩʥʦ ʢʘʢ ʜʣʷ ʤʫʞʯʠʥ, ʪʘʢ ʠ ʜʣʷ ʞʝʥʱʠʥ [113].  

ʗʢʦʨʮʳ ʩʪʝʣʶʱʠʝʩʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʚ ʬʦʨʤʝ ʚʦʜʥʳʭ ʠʟʚʣʝʯʝʥʠʡ ʚ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʝʜʠʮʠʥʝ ʄʦʥʛʦʣʠʠ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʚ 

ʢʘʯʝʩʪʚʝ ʦʙʝʟʙʦʣʠʚʘʶʱʝʛʦ ʠ ʤʦʯʝʛʦʥʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʜʣʷ ʨʘʩʪʚʦʨʝʥʠʷ ʢʘʤʥʝʡ ʚ 

ʧʦʯʢʘʭ, ʘ ʪʘʢʞʝ ʧʨʠ ʘʪʝʨʦʩʢʣʝʨʦʟʝ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʤʩʷ ʛʠʧʝʨʪʦʥʠʝʡ ʠ 

ʩʪʝʥʦʢʘʨʜʠʝʡ [11].  

ɺ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʠʪʘʡʩʢʦʡ ʤʝʜʠʮʠʥʝ, ʧʣʦʜʳ ʷʢʦʨʮʝʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ 

ʣʝʯʝʥʠʷ ʛʣʘʟ, ʦʪʝʢʦʚ, ʚʟʜʫʪʠʷ ʞʠʚʦʪʘ, ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʝʡ ʠ ʩʝʢʩʫʘʣʴʥʦʡ 

ʜʠʩʬʫʥʢʮʠʠ. ʗʢʦʨʮʳ ʦʧʠʩʳʚʘʶʪʩʷ ʢʘʢ ʦʯʝʥʴ ʮʝʥʥʦʝ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʩʨʝʜʩʪʚʦ ʚ 

Shern-Nong ʬʘʨʤʘʢʦʧʝʠ (ʩʘʤʘʷ ʩʪʘʨʘʷ ʠʟʚʝʩʪʥʘʷ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʚ 

ʂʠʪʘʝ) ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʫʛʥʝʪʝʥʥʦʡ ʧʝʯʝʥʠ, ʣʝʯʝʥʠʷ ʫʧʣʦʪʥʝʥʠʡ ʚ ʛʨʫʜʠ, 

ʤʘʩʪʠʪʘ, ʤʝʪʝʦʨʠʟʤʘ, ʦʩʪʨʦʛʦ ʢʦʥʲʶʥʢʪʠʚʠʪʘ, ʛʦʣʦʚʥʦʡ ʙʦʣʠ ʠ ʚʠʪʠʣʠʛʦ [103].  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʸʥʥʦʤ ʚ ɽʛʠʧʪʝ ʚ 2015 ʛʦʜʫ ʚ ʛʨʫʧʧʝ ʤʫʞʯʠʥ 

ʩʪʘʨʰʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ, ʩʪʨʘʜʘʶʱʠʭ ʚʦʟʨʘʩʪʥʳʤ ʘʥʜʨʦʛʝʥʥʳʤ ʜʝʬʠʮʠʪʦʤ, 

ʧʨʠʤʝʥʝʥʠʝ ʵʢʩʪʨʘʢʪʘ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ  ʪʨʠ ʨʘʟʘ ʚ ʜʝʥʴ ʧʦ 250 ʤʛ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʪʨʸʭ ʤʝʩʷʮʝʚ ʧʦʢʘʟʘʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʫʶ ʨʘʟʥʠʮʫ ʚ 

ʫʚʝʣʠʯʝʥʠʠ ʫʨʦʚʥʷ ʪʝʩʪʦʩʪʝʨʦʥʘ (ʦʙʱʝʛʦ ʠ ʩʚʦʙʦʜʥʦʛʦ) [130].  

ʀʩʩʣʝʜʦʚʘʥʠʝ,  ʧʨʦʚʝʜʝʥʥʦʝ ʚ ʀʨʘʥʝ ʚ 2016 ʛʦʜʫ, ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʭ ʩʧʝʨʤʘʪʦʟʦʠʜʘʭ ʧʦʢʘʟʘʣʦ ʫʣʫʯʰʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʤʫʞʩʢʦʡ ʩʧʝʨʤʳ, ʪʘʢʠʭ ʢʘʢ ʧʦʜʚʠʞʥʦʩʪʴ, ʢʨʠʚʦʣʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ, 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ [119].  

https://ru.iherb.com/c/RSP-Nutrition
https://ru.wikipedia.org/wiki/%D0%AF%D0%BA%D0%BE%D1%80%D1%86%D1%8B_%D1%81%D1%82%D0%B5%D0%BB%D1%8E%D1%89%D0%B8%D0%B5%D1%81%D1%8F#cite_note-:9-3
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B7%D1%80%D0%B0%D1%81%D1%82%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B3%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B4%D0%B5%D1%84%D0%B8%D1%86%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%AF%D0%BA%D0%BE%D1%80%D1%86%D1%8B_%D1%81%D1%82%D0%B5%D0%BB%D1%8E%D1%89%D0%B8%D0%B5%D1%81%D1%8F#cite_note-:1-19
https://ru.wikipedia.org/wiki/%D0%AF%D0%BA%D0%BE%D1%80%D1%86%D1%8B_%D1%81%D1%82%D0%B5%D0%BB%D1%8E%D1%89%D0%B8%D0%B5%D1%81%D1%8F#cite_note-21
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ɼʨʫʛʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ ɹʨʘʟʠʣʠʠ ʚ 2016 ʛʦʜʫ, ʥʘ 65 ʤʫʞʯʠʥʘʭ, 

ʧʦʢʘʟʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʩʧʝʨʤʳ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʧʦʜʚʠʞʥʦʩʪʠ [132].  

ʈʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ, ʜʚʦʡʥʦʝ, ʩʣʝʧʦʝ, ʧʣʘʮʝʙʦ-ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʸʥʥʦʝ ʚ 2014 ʛʦʜʫ, ʧʦʜʪʚʝʨʜʠʣʦ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʩʝʢʩʫʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʫ ʞʝʥʱʠʥ 

[102].  

ɺ 2016 ʛʦʜʫ, ʫʯʝʥʳʝ ʠʟ ʀʨʘʥʘ, ʨʝʰʠʣʠ ʧʨʦʚʝʨʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ, ʢʘʢ ʩʧʦʩʦʙʘ ʣʝʯʝʥʠʷ ʜʠʘʙʝʪʘ 

ʧʨʠʤʝʥʷʝʤʦʛʦ ʚ ʥʘʨʦʜʝ. ʕʪʘʥʦʣʴʥʳʡ ʵʢʩʪʨʘʢʪ ʷʢʦʨʮʝʚ, ʢʦʪʦʨʳʡ ʦʥʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ, ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʘʮʝʙʦ ʫ ʞʝʥʱʠʥ ʙʦʣʴʥʳʭ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ [125]. ʄʝʭʘʥʠʟʤ 

ʩʥʠʞʝʥʠʷ ʩʘʭʘʨʘ ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ ʩʚʷʟʘʥ ʩ ʠʥʛʠʙʠʨʦʚʘʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ʘ-

ʛʣʶʢʦʟʠʜʘʟʳ ʚ ʪʦʥʢʦʤ ʢʠʰʝʯʥʠʢʝ [108,129]. ʊʘʢ ʞʝ ʙʳʣ ʥʘʡʜʝʥ ʣʝʛʢʠʡ 

ʠʥʛʠʙʠʨʫʶʱʠʡ ʘʣʴʬʘ-ʘʤʠʣʘʟʫ ʵʬʬʝʢʪ, ʥʝ ʟʘʚʠʩʷʱʠʡ ʦʪ ʜʦʟʳ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ  ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʤʠ ʜʦʟʠʨʦʚʢʘʤʠ [129]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʨʦʙʠʨʢʝ ʢʣʝʪʦʢ ʩʝʨʜʮʘ ʠ ʮʝʣʳʭ ʩʝʨʜʝʮ ʞʠʚʦʪʥʳʭ, 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʝʱʝʩʪʚʘ ʠʟ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʦʙʣʘʜʘʶʪ ʟʘʱʠʪʥʳʤ ʵʬʬʝʢʪʦʤ ʥʘ 

ʪʢʘʥʠ ʩʝʨʜʮʘ [142], ʙʳʣ ʦʙʥʘʨʫʞʝʥ, ʪʘʢ ʞʝ, ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʳʡ ʵʬʬʝʢʪ 

ʩʪʝʨʦʠʜʥʳʭ ʩʘʧʦʥʠʥʦʚ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ [141]. 

ʗʢʦʨʮʳ ʩʪʝʣʶʱʠʝʩʷ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʤʥʦʛʠʭ 

ʩʪʨʘʥ [103]. ʆʪʚʘʨ ʠ ʥʘʩʪʦʡ ʪʨʘʚʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ɺʦʩʪʦʢʘ 

ʢʘʢ ʪʦʥʠʟʠʨʫʶʱʝʝ, ʩʣʘʙʠʪʝʣʴʥʦʝ ʠ ʤʦʯʝʛʦʥʥʦʝ ʩʨʝʜʩʪʚʦ, ʧʨʠ ʛʦʥʦʨʝʝ, ʛʦʣʦʚʥʳʭ 

ʙʦʣʷʭ, ʢʦʥʲʶʥʢʪʠʚʠʪʘʭ [4]. ɺ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ɹʦʣʛʘʨʠʠ ʨʘʩʪʝʥʠʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʠʤʧʦʪʝʥʮʠʠ [103]. ɺ ʅʝʧʘʣʝ ʤʝʩʪʥʳʤʠ ʪʨʘʚʥʠʢʘʤʠ, ʚ 

ʚʠʜʝ ʦʪʚʘʨʘ ʚʥʫʪʨʴ, ʧʨʠ ʠʥʬʝʢʮʠʷʭ ʤʦʯʝʧʦʣʦʚʦʛʦ ʪʨʘʢʪʘ [100].  

ɺ ʠʥʜʠʡʩʢʦʡ ʤʝʜʠʮʠʥʝ ʦʪʚʘʨ ʷʢʦʨʮʝʚ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʙʦʣʷʭ ʚʥʠʟʫ ʩʧʠʥʳ, 

ʨʘʜʠʢʫʣʠʪʝ, ʚʦʩʧʘʣʝʥʠʠ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ ʠ ʢʨʝʩʪʮʘ, ʩʫʭʦʤ ʢʘʰʣʝ ʠ 

ʨʘʩʩʪʨʦʡʩʪʚʘʭ ʜʳʭʘʥʠʷ [118].  

https://ru.wikipedia.org/wiki/%D0%AF%D0%BA%D0%BE%D1%80%D1%86%D1%8B_%D1%81%D1%82%D0%B5%D0%BB%D1%8E%D1%89%D0%B8%D0%B5%D1%81%D1%8F#cite_note-:2-22
https://ru.wikipedia.org/wiki/%D0%AF%D0%BA%D0%BE%D1%80%D1%86%D1%8B_%D1%81%D1%82%D0%B5%D0%BB%D1%8E%D1%89%D0%B8%D0%B5%D1%81%D1%8F#cite_note-24
https://ru.wikipedia.org/wiki/%D0%AF%D0%BA%D0%BE%D1%80%D1%86%D1%8B_%D1%81%D1%82%D0%B5%D0%BB%D1%8E%D1%89%D0%B8%D0%B5%D1%81%D1%8F#cite_note-:4-28
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B3%D0%B8%D0%B1%D0%B8%D1%82%D0%BE%D1%80%D1%8B_%D0%B0%D0%BB%D1%8C%D1%84%D0%B0-%D0%B3%D0%BB%D1%8E%D0%BA%D0%BE%D0%B7%D0%B8%D0%B4%D0%B0%D0%B7%D1%8B
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B3%D0%B8%D0%B1%D0%B8%D1%82%D0%BE%D1%80%D1%8B_%D0%B0%D0%BB%D1%8C%D1%84%D0%B0-%D0%B3%D0%BB%D1%8E%D0%BA%D0%BE%D0%B7%D0%B8%D0%B4%D0%B0%D0%B7%D1%8B
https://ru.wikipedia.org/wiki/%D0%AF%D0%BA%D0%BE%D1%80%D1%86%D1%8B_%D1%81%D1%82%D0%B5%D0%BB%D1%8E%D1%89%D0%B8%D0%B5%D1%81%D1%8F#cite_note-:14-31
https://ru.wikipedia.org/wiki/%D0%AF%D0%BA%D0%BE%D1%80%D1%86%D1%8B_%D1%81%D1%82%D0%B5%D0%BB%D1%8E%D1%89%D0%B8%D0%B5%D1%81%D1%8F#cite_note-:14-31
https://ru.wikipedia.org/wiki/%D0%AF%D0%BA%D0%BE%D1%80%D1%86%D1%8B_%D1%81%D1%82%D0%B5%D0%BB%D1%8E%D1%89%D0%B8%D0%B5%D1%81%D1%8F#cite_note-73
https://ru.wikipedia.org/wiki/%D0%AF%D0%BA%D0%BE%D1%80%D1%86%D1%8B_%D1%81%D1%82%D0%B5%D0%BB%D1%8E%D1%89%D0%B8%D0%B5%D1%81%D1%8F#cite_note-74
https://ru.wikipedia.org/wiki/%D0%AF%D0%BA%D0%BE%D1%80%D1%86%D1%8B_%D1%81%D1%82%D0%B5%D0%BB%D1%8E%D1%89%D0%B8%D0%B5%D1%81%D1%8F#cite_note-:9-3
https://ru.wikipedia.org/wiki/%D0%AF%D0%BA%D0%BE%D1%80%D1%86%D1%8B_%D1%81%D1%82%D0%B5%D0%BB%D1%8E%D1%89%D0%B8%D0%B5%D1%81%D1%8F#cite_note-15
https://ru.wikipedia.org/wiki/%D0%AF%D0%BA%D0%BE%D1%80%D1%86%D1%8B_%D1%81%D1%82%D0%B5%D0%BB%D1%8E%D1%89%D0%B8%D0%B5%D1%81%D1%8F#cite_note-:8-12
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ʅʘʨʦʜʥʘʷ ʤʝʜʠʮʠʥʘ ʂʠʨʛʠʟʠʠ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʫ ʧʨʠʤʝʥʷʝʪ ʢʘʢ 

ʨʘʥʦʟʘʞʠʚʣʷʶʱʝʝ ʠ ʤʦʯʝʛʦʥʥʦʝ ʩʨʝʜʩʪʚʦ [41].  

ʇʦʨʦʰʦʢ ʚʳʩʫʰʝʥʥʳʭ ʧʣʦʜʦʚ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ 

ʉʨʝʜʥʝʡ ɸʟʠʠ ʢʫʨʷʪ ʧʨʠ ʩʠʬʠʣʠʩʝ, ʛʦʥʦʨʝʝ, ʢʨʦʤʝ ʪʦʛʦ ʦʥʠ ʨʝʢʦʤʝʥʜʫʶʪ ʚʘʨʠʪʴ 

ʢʦʨʥʠ ʷʢʦʨʮʝʚ ʚ ʤʦʣʦʢʝ ʠ ʧʠʪʴ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʡ ʤʘʣʷʨʠʠ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ, 

ʩʥʠʤʘʶʱʝʛʦ ʯʫʚʩʪʚʦ ʦʙʱʝʡ ʫʩʪʘʣʦʩʪʠ, ʩʣʘʙʦʩʪʠ [41]. 

ɺ ʪʠʙʝʪʩʢʦʡ ʤʝʜʠʮʠʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʷʢʦʨʮʳ ʩʪʝʣʶʱʠʝʩʷ ʚ ʩʦʩʪʘʚʝ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʨʝʮʝʧʪʦʚ ʧʨʠ ʣʝʯʝʥʠʠ ʦʪʨʘʚʣʝʥʠʡ [50]. 
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ɺʓɺʆɼʓ ʇʆ ɻʃɸɺɽ 1 

 

1.ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʘʣ ʙʦʛʘʪʳʡ ʩʦʩʪʘʚ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʳʨʴʝ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ. 

2.ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʤʝʜʠʮʠʥʩʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʚ ʥʘʫʯʥʦʡ ʠ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʨʘʟʥʳʭ ʩʪʨʘʥ, ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʤʝʜʠʮʠʥʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʷʟʳʚʘʶʪ ʩ ʛʨʫʧʧʦʡ ʩʪʝʨʦʠʜʥʳʭ 

ʩʘʧʦʥʠʥʦʚ. 

3.ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʛʘʪʳʡ ʩʦʩʪʘʚ ɹɸɺ ʚ ʩʳʨʴʝ, ʥʘʫʯʥʦʡ ʤʝʜʠʮʠʥʦʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʧʨʝʧʘʨʘʪ çʪʨʠʙʝʩʪʘʥè, ʚ ʦʩʥʦʚʥʦʤ ʩʦʜʝʨʞʘʱʠʡ ʩʪʝʨʦʠʜʥʳʝ 

ʩʘʧʦʥʠʥʳ, ʦʩʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʵʢʩʪʨʘʢʪʘ ʪʨʘʚʳ ʚʳʧʫʩʢʘʶʪʩʷ ʚ ʚʠʜʝ 

ɹɸɼ. 

4.ʆʪʩʫʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʦʜʠʪʴ ʜʦʩʪʦʚʝʨʥʫʶ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ ʩ ʫʯʝʪʦʤ ʧʦʩʣʝʜʥʠʭ ʪʨʝʙʦʚʘʥʠʡ 

ʨʝʛʫʣʷʪʦʨʥʳʭ ʦʨʛʘʥʦʚ. 
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ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅɸʗ ʏɸʉʊʔ 

ɻʃɸɺɸ 2. ʆɹʒɽʂʊʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

2.1. ʆɹʒɽʂʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ʆʙʨʘʟʮʳ ʧʷʪʠ ʧʘʨʪʠʡ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ, ʫʧʘʢʦʚʘʥʥʳʭ ʚ ʙʫʤʘʞʥʳʝ 

ʧʘʢʝʪʳ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʥʘ ʭʨʘʥʝʥʠʝ ʚ ʩʫʭʦʤ, ʟʘʱʠʱʝʥʥʦʤ ʦʪ ʩʚʝʪʘ ʤʝʩʪʝ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʚʳʰʝ 25 Üʉ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʠ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʆʌʉ.1.1.0011.15 çʍʨʘʥʝʥʠʝ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚè [71]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʮʘʭ ʪʨʘʚʳ ʷʢʦʨʮʝʚ 

ʩʪʝʣʶʱʠʭʩʷ ï Tribuli terrestris herba, ʩʝʤ. Zygophyllaceae, ʩʦʙʨʘʥʥʳʭ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ: ʚ ʨʝʩʧʫʙʣʠʢʝ ʂʨʳʤ ʠ ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ ɺʀʃɸʈ; ʚ ʄʦʣʜʦʚʝ, ʉʠʨʠʠ 

ʠ ʪʘʢʞʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʨʘʟʮʘʭ ʬʠʨʤʳ Harraz ʧʨʦʠʟʚʦʜʩʪʚʘ ɽʛʠʧʝʪ, 

ʟʘʛʦʪʦʚʣʝʥʥʳʭ ʚ ʪʝʯʝʥʠʝ 2016 ï 2019 ʛ.ʛ. ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ʆʙʨʘʟʮʳ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ 

ˉ  ʄʝʩʪʦ ʩʙʦʨʘ ʊʠʧ ʦʙʨʘʟʮʘ ɼʘʪʘ ʩʙʦʨʘ 

1 
ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ 

ɺʀʃɸʈ, ʛ. ʄʦʩʢʚʘ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʩʙʦʨ 2016 ʛ. 

2 
˝̠̏̒̒̉̊̒̋́ ˡ̗̠̆̅̆̑́̉ȟ ˗̜̑̍ȟ ̖̂̔̓́ ˘́̒̐̉ȟ 

̙̃̆̑̉̎́ ̜̄̏̑ ˗̙̠̔̋́ 
̝̜̉̎̅̉̃̉̅̔́̌̎̊ ̒̂̏̑ 2017 ʛ. 

3 
ʈʝʩʧʫʙʣʠʢʘ ʄʦʣʜʦʚʘ, ʦʢʨʝʩʪʥʦʩʪʠ  

ʛ. ʂʠʰʠʥʝʚ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʩʙʦʨ 2017 ʛ. 

4 
ʉʠʨʠʡʩʢʘʷ  ɸʨʘʙʩʢʘʷ  ʈʝʩʧʫʙʣʠʢʘ, ʦʢʨʝʩʪʥʦʩʪʠ  

ʛ. ɼʘʤʘʩʢ 
̝̜̉̎̅̉̃̉̅̔́̌̎̊ ̒̂̏̑ 2018 ʛ. 

5 
ʉʠʨʠʡʩʢʘʷ  ɸʨʘʙʩʢʘʷ  ʈʝʩʧʫʙʣʠʢʘ, ʦʢʨʝʩʪʥʦʩʪʠ  

ʛ. ɼʘʤʘʩʢ 
̝̜̉̎̅̉̃̉̅̔́̌̎̊ ̒̂̏̑ 2019 ʛ. 

6 ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʂʨʳʤ, ʧʦʩʝʣʦʢ  ʅʠʢʠʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʩʙʦʨ 2019 ʛ. 

7 
ɽʛʠʧʝʪ,  Harraz «SPICES, HERBS and NATURAL 

OIL» 
ʧʨʦʤʳʰʣʝʥʥʳʡ 2016 ʛ. 

8 ɽʛʠʧʝʪ,  Harraz «Planta medical group» ʧʨʦʤʳʰʣʝʥʥʳʡ 2016 ʛ. 
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2.2. ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

2.2.1. ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʘʤ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʘʨʤʘʢʦʧʝʠ XIV  ʠʟʜʘʥʠʷ [66-70]. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʨʘʚʥʠʚʘʣʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ ʦʙʨʘʟʮʦʚ ʩʳʨʴʷ ʩ ʧʨʠʟʥʘʢʘʤʠ, ʫʢʘʟʘʥʥʳʤʠ ʚ ʨʘʟʜʝʣʝ çɺʥʝʰʥʠʝ 

ʧʨʠʟʥʘʢʠè ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ [17]. 

ɼʣʷ ʵʪʦʛʦ ʩʫʭʫʶ ʪʨʘʚʫ ʨʘʟʤʘʯʠʚʘʣʠ, ʧʦʛʨʫʞʘʷ ʝʝ ʥʘ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ ʚ 

ʛʦʨʷʯʫʶ ʚʦʜʫ. ʇʦʜʛʦʪʦʚʣʝʥʥʫʶ ʢ ʘʥʘʣʠʟʫ ʪʨʘʚʫ ʨʘʩʢʣʘʜʳʚʘʣʠ ʥʘ ʩʪʝʢʣʷʥʥʦʡ 

ʧʣʘʩʪʠʥʢʝ, ʪʱʘʪʝʣʴʥʦ ʨʘʩʧʨʘʚʣʷʷ ʩʪʝʙʝʣʴ, ʣʠʩʪʴʷ, ʮʚʝʪʢʠ, ʧʣʦʜʳ. ʈʘʩʩʤʘʪʨʠʚʘʣʠ 

ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ ʠ ʩ ʧʦʤʦʱʴʶ ʣʫʧʳ.  

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʥʝʰʥʠʭ ʧʨʠʟʥʘʢʦʚ ʪʨʘʚʳ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ 

ʩʪʨʦʝʥʠʝ ʣʠʩʪʴʝʚ, ʩʪʝʙʣʝʡ, ʮʚʝʪʢʦʚ, ʧʣʦʜʦʚ ʠ ʢʦʨʥʝʡ [66-69]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʳ ʩʳʨʴʷ ʨʘʟʜʝʣʷʣʠ ʧʦ 

ʦʨʛʘʥʘʤ (ʣʠʩʪʴʷ, ʩʪʝʙʣʠ, ʮʚʝʪʢʠ, ʢʦʨʥʠ). 

ʇʨʠ ʘʥʘʣʠʟʝ ʣʠʩʪʴʝʚ ʙʨʘʣʠ ʠʭ ʮʝʣʴʥʳʝ ʯʘʩʪʠ ʠʣʠ ʢʫʩʦʯʢʠ ʧʣʘʩʪʠʥʢʠ ʣʠʩʪʘ 

ʩ ʢʨʘʝʤ ʠ ʞʠʣʢʦʡ. 

ʅʝʩʢʦʣʴʢʦ ʢʫʩʦʯʢʦʚ ʩʳʨʴʷ ʧʦʤʝʱʘʣʠ ʚ ʢʦʣʙʫ ʠʣʠ ʧʨʦʙʠʨʢʫ, ʧʨʠʙʘʚʣʷʣʠ 

ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨ 5 %, ʨʘʟʚʝʜʝʥʥʳʡ ʚʦʜʦʡ (1:1), ʠ ʢʠʧʷʪʠʣʠ ʚ ʪʝʯʝʥʠʝ 5 

ï 7 ʤʠʥ., ʥʝ ʜʦʧʫʩʢʘʷ ʩʠʣʴʥʦʛʦ ʨʘʟʤʷʛʯʝʥʠʷ. ɿʘʪʝʤ ʩʦʜʝʨʞʠʤʦʝ ʧʝʨʝʣʠʚʘʣʠ ʚ 

ʩʪʝʢʣʷʥʥʳʡ ʩʪʘʢʘʥ, ʞʠʜʢʦʩʪʴ ʩʣʠʚʘʣʠ ʯʝʨʝʟ 2 ï 4 ʩʣʦʷ ʤʘʨʣʠ, ʢʦʪʦʨʦʡ ʟʘʢʨʳʚʘʣʠ 

ʩʪʘʢʘʥ, ʠ ʩʳʨʴʝ ʪʱʘʪʝʣʴʥʦ ʧʨʦʤʳʚʘʣʠ ʚʦʜʦʡ, ʢʘʞʜʳʡ ʨʘʟ ʩʣʠʚʘʷ ʚʦʜʫ ʯʝʨʝʟ ʪʫ ʞʝ 

ʤʘʨʣʶ. ʉʦʜʝʨʞʠʤʦʝ ʩʪʘʢʘʥʘ ʧʝʨʝʥʦʩʠʣʠ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʦʜʳ ʚ ʯʘʰʢʫ 

ʇʝʪʨʠ. ʏʘʩʪʠʯʢʠ ʩʳʨʴʷ, ʦʩʪʘʚʰʠʝʩʷ ʥʘ ʤʘʨʣʝ, ʩʤʳʚʘʣʠ ʚ ʪʫ ʞʝ ʯʘʰʢʫ ʇʝʪʨʠ. ʀʟ 

ʚʦʜʳ ʢʫʩʦʯʢʠ ʚʳʥʠʤʘʣʠ ʩʢʘʣʴʧʝʣʝʤ ʠʣʠ ʣʦʧʘʪʦʯʢʦʡ ʠ ʧʦʤʝʱʘʣʠ ʥʘ ʧʨʝʜʤʝʪʥʦʝ 

ʩʪʝʢʣʦ ʚ ʢʘʧʣʶ ʨʘʩʪʚʦʨʘ ʭʣʦʨʘʣʛʠʜʨʘʪʘ. 

ʂʫʩʦʯʢʠ ʩʳʨʴʷ, ʧʨʦʩʚʝʪʣʝʥʥʳʝ ʠ ʧʦʤʝʱʝʥʥʳʝ ʥʘ ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ, 

ʨʘʟʜʝʣʷʣʠ ʩʢʘʣʴʧʝʣʝʤ ʠʣʠ ʧʨʝʧʘʨʦʚʘʣʴʥʳʤʠ ʠʛʣʘʤʠ ʥʘ ʜʚʝ ʯʘʩʪʠ, ʦʜʥʫ ʠʟ ʥʠʭ 

ʦʩʪʦʨʦʞʥʦ ʧʝʨʝʚʦʨʘʯʠʚʘʣʠ.  
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ʆʙʲʝʢʪ ʥʘʢʨʳʚʘʣʠ ʧʦʢʨʦʚʥʳʤ ʩʪʝʢʣʦʤ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʣʝʛʢʘ ʩʚʝʨʭʫ 

ʧʨʠʜʘʚʣʠʚʘʣʠ ʯʠʩʪʳʤ ʦʙʨʘʪʥʳʤ ʢʦʥʮʦʤ ʧʨʝʧʘʨʦʚʘʣʴʥʦʡ ʠʛʣʳ ʠ ʩʣʝʛʢʘ 

ʧʦʜʦʛʨʝʚʘʣʠ ʜʦ ʫʜʘʣʝʥʠʷ ʧʫʟʳʨʴʢʦʚ ʚʦʟʜʫʭʘ, ʧʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʣʠ 

ʣʠʩʪ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʩʥʘʯʘʣʘ ʧʨʠ ʤʘʣʦʤ, ʟʘʪʝʤ ʧʨʠ ʙʦʣʴʰʦʤ 

ʫʚʝʣʠʯʝʥʠʠ. ʇʨʠ ʨʘʟʥʳʭ ʫʚʝʣʠʯʝʥʠʷʭ, ʧʦʣʴʟʫʷʩʴ ʤʘʢʨʦ ï ʠ ʤʠʢʨʦʚʠʥʪʦʤ, 

ʠʩʩʣʝʜʦʚʘʣʠ ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ʵʧʠʜʝʨʤʠʩ, ʘ ʪʘʢʞʝ ʛʣʫʙʠʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʣʠʩʪʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦʜ ʵʧʠʜʝʨʤʠʩʦʤ (ʧʘʨʝʥʭʠʤʘ, ʚʢʣʶʯʝʥʠʷ, ʩʦʩʫʜʳ ʠ ʪ.ʜ.). 

ɼʣʷ ʘʥʘʣʠʟʘ ʮʚʝʪʢʦʚ ʙʨʘʣʠ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʝ: ʯʘʰʝʯʢʫ, ʚʝʥʯʠʢ. 

ʉʧʦʩʦʙ ʧʨʦʩʚʝʪʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʦʪ ʞʝ, ʯʪʦ ʠ ʜʣʷ ʣʠʩʪʴʝʚ. ʊʦʥʢʠʝ 

ʣʝʧʝʩʪʢʠ ʢʠʧʷʪʠʣʠ ʚ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨʝ 5 % ʥʝ ʙʦʣʝʝ 1 ʤʠʥ. ʀ ʛʦʪʦʚʠʣʠ 

ʤʠʢʨʦʧʨʝʧʘʨʘʪʳ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʩʪʝʙʣʝʡ ʠ ʢʦʨʥʝʡ ʛʦʪʦʚʠʣʠ ʧʦʧʝʨʝʯʥʳʝ ʩʨʝʟʳ.  

ʅʝʙʦʣʴʰʠʝ ʢʫʩʢʠ ʦʨʛʘʥʦʚ ʧʦʤʝʱʘʣʠ ʚ ʭʦʣʦʜʥʫʶ ʚʦʜʫ ʠ ʚʳʜʝʨʞʠʚʘʣʠ 

ʦʢʦʣʦ 1 ʩʫʪʦʢ, ʟʘʪʝʤ ʧʦʤʝʱʘʣʠ ʚ ʩʤʝʩʴ  ʩʧʠʨʪʘ 95 % ʠ ʛʣʠʮʝʨʠʥʘ (1:1) ʥʘ 3 ʩʫʪʦʢ. 

ɼʝʣʘʣʠ ʧʦʧʝʨʝʯʥʳʝ ʩʨʝʟʳ, ʢʦʪʦʨʳʝ ʦʢʨʘʰʠʚʘʣʠ ʩʘʬʨʘʥʠʥʦʤ, ʠ ʛʦʪʦʚʠʣʠ 

ʤʠʢʨʦʧʨʝʧʘʨʘʪʳ ʚ ʨʘʩʪʚʦʨʝ ʭʣʦʨʘʣʛʠʜʨʘʪʘ. ʈʘʩʩʤʘʪʨʠʚʘʣʠ ʘʥʘʪʦʤʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʩʥʘʯʘʣʘ ʧʨʠ ʤʘʣʦʤ, ʟʘʪʝʤ ʧʨʠ ʙʦʣʴʰʦʤ ʫʚʝʣʠʯʝʥʠʠ 

[70]. 

ʀʟʫʯʝʥʠʝ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ 

«ɹʠʦʤʝʜ 6», ʫʚʝʣʠʯʝʥʠʝ 640ʭ, 400x, 160x. 

 ɼʣʷ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʮʠʬʨʦʚʫʶ ʢʘʤʝʨʫ DCM 510, 

ʧʨʦʛʨʘʤʤʘ Scope Photo. 

 ʈʘʟʤʝʨʳ ʢʣʝʪʦʢ ʠʟʤʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʦʢʫʣʷʨ-ʤʠʢʨʦʤʝʪʨʘ. ʈʝʟʫʣʴʪʘʪʳ 

ʦʙʨʘʙʦʪʘʣʠ ʚ ʧʨʦʛʨʘʤʤʝ Microsoft Excel.  

 

 

 

 

 

 



39 

  

2.2.2. ʌʠʪʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

2.2.2.1. ʂʘʯʝʩʪʚʝʥʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʥʘ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

 

 ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ. ʅʘʣʠʯʠʝ 

ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʦʙʱʝʧʨʠʥʷʪʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʨʝʘʢʮʠʡ.  

 ʌʣʘʚʦʥʦʠʜʳ ï ʧʨʦʙʘ ʉʠʥʦʜʘ; ʧʨʦʙʘ ɹʨʠʘʥʪʘ; ʩ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʦʤ 

ʨʘʩʪʚʦʨʦʤ 2% ʚ 96% ʩʧʠʨʪʝ ʠ  ʨʘʩʪʚʦʨʦʤ ʱʝʣʦʯʠ 10%; ʩ ʨʘʩʪʚʦʨʦʤ ʞʝʣʝʟʘ(III ) 

ʭʣʦʨʠʜʘ 0,5%. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝʘʢʮʠʡ ʥʘ ʬʣʘʚʦʥʦʠʜʳ ʛʦʪʦʚʠʣʠ ʠʟʚʣʝʯʝʥʠʷ 

ʥʘ 80% ʩʧʠʨʪʝ [18,84,85]. 

 ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʟʚʣʝʯʝʥʠʷ 1,0 ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ ʧʦʤʝʱʘʣʠ ʚ 

ʢʦʥʠʯʝʩʢʫʶ ʢʦʣʙʫ ʩʦ ʰʣʠʬʦʤ, ʜʦʙʘʚʣʷʣʠ 10 ʤʣ ʩʧʠʨʪʘ  80 % ï ʥʦʛʦ, ʢʠʧʷʪʠʣʠ ʥʘ 

ʚʦʜʷʥʦʡ ʙʘʥʝ ʩ ʦʙʨʘʪʥʳʤ ʭʦʣʦʜʠʣʴʥʠʢʦʤ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ. ʌʠʣʴʪʨʦʚʘʣʠ, 

ʫʧʘʨʠʚʘʣʠ ʜʦ ʢʦʥʮʝʥʪʨʘʮʠʠ 1:5. ʇʦʣʫʯʝʥʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝʘʢʮʠʡ [84]. 

1.ʎʠʘʥʠʜʠʥʦʚʘʷ ʨʝʘʢʮʠʷ (ʧʨʦʙʘ Shinoda)  

ʂ ʠʟʚʣʝʯʝʥʠʶ ʧʨʠʙʘʚʣʷʶʪ 1 ʤʣ ʩʧʠʨʪʘ 96%, 0,1 ʛ ʧʦʨʦʰʢʘ ʤʘʛʥʠʷ ʠ 1 ʤʣ 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ.  

2. ʇʨʦʙʘ ɹʨʠʘʥʪʘ 

ɺ ʧʨʦʙʠʨʢʫ, ʛʜʝ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʦʙʘ ʉʠʥʦʜʘ, ʜʦʙʘʚʣʷʶʪ ʦʢʪʘʥʦʣ ʠ 

ʚʩʪʨʷʭʠʚʘʶʪ: ʝʩʣʠ ʦʢʨʘʩʢʘ ʧʝʨʝʰʣʘ ʚ ʦʢʪʘʥʦʣ, ʪʦ ʚ ʩʳʨʴʝ ʩʦʜʝʨʞʘʪʩʷ ʪʦʣʴʢʦ 

ʘʛʣʠʢʦʥʳ, ʢʦʪʦʨʳʝ ʨʘʩʪʚʦʨʠʤʳ ʚ ʦʢʪʘʥʦʣʝ, ʝʩʣʠ ʦʢʨʘʩʢʘ ʦʩʪʘʣʘʩʴ ʚ ʚʦʜʥʦʡ ʬʘʟʝ ï 

ʚ ʩʳʨʴʝ ʪʦʣʴʢʦ ʛʣʠʢʦʟʠʜʳ, ʝʩʣʠ ʦʢʨʘʩʠʣʠʩʴ ʦʙʘ ʩʣʦʷ, ʚ ʩʳʨʴʝ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʬʣʘʚʦʥʦʠʜʳ ʢʘʢ ʚ ʚʠʜʝ ʛʣʠʢʦʟʠʜʦʚ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʘʛʣʠʢʦʥʦʚ. 

 

3. ʈʝʘʢʮʠʷ ʩ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʦʤ ʨʘʩʪʚʦʨʦʤ 2% ʚ 96% ʩʧʠʨʪʝ 

ʂ 1 ʤʣ ʠʟʣʝʯʝʥʠʷ ʧʨʠʙʘʚʣʷʶʪ 2 ʤʣ ʨʘʩʪʚʦʨʘ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ ʨʘʩʪʚʦʨʘ 2% 

ï ʥʦʛʦ ʚ 96% ʩʧʠʨʪʝ ʠ 7 ʤʣ ʩʧʠʨʪʘ  96%.  
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ʌʣʘʚʦʥʦʠʜʳ ʦʙʨʘʟʫʶʪ ʭʝʣʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʟʘ ʩʯʝʪ ʚʦʜʦʨʦʜʥʳʭ  ʩʚʷʟʝʡ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʤʝʞʜʫ ʢʘʨʙʦʥʠʣʴʥʦʡ ʠ ʦʢʩʠ-ʛʨʫʧʧʦʡ, ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʩ ʞʝʣʪʦ ï 

ʟʝʣʝʥʫʶ ʬʣʫʦʨʝʩʮʝʥʮʠʶ.  

4. ʈʝʘʢʮʠʷ ʩ ʨʘʩʪʚʦʨʦʤ  ʱʝʣʦʯʠ 10% 

ʂ ʠʟʚʣʝʯʝʥʠʶ ʜʦʙʘʚʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʢʘʧʝʣʴ ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʱʝʣʦʯʠ 

10%. ʌʣʘʚʦʥʦʠʜʳ ʦʙʨʘʟʫʶʪ ʬʝʥʦʣʷʪʳ ʞʝʣʪʦʛʦ ʮʚʝʪʘ. 

5. ʈʝʘʢʮʠʷ ʩ ʨʘʩʪʚʦʨʦʤ ʞʝʣʝʟʘ(III) ʭʣʦʨʠʜʘ 0,5% 

ʂ ʠʟʚʣʝʯʝʥʠʶ ʜʦʙʘʚʣʷʶʪ 0,5 ʤʣ ʨʘʩʪʚʦʨʘ ʞʝʣʝʟʘ (III) ʭʣʦʨʠʜʘ 0,5%. 

 ʌʣʘʚʦʥʦʠʜʳ ʦʙʨʘʟʫʶʪ ʢʦʤʧʣʝʢʩʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʦʢʨʘʰʝʥʥʳʝ ʚ ʯʝʨʥʦ-

ʩʠʥʠʡ ʮʚʝʪ ʝʩʣʠ ʚ ʢʦʣʴʮʝ ɺ ʪʨʠ ʛʠʜʨʦʢʩʠʣʴʥʳʝ ʛʨʫʧʧʳ ʠ ʚ ʟʝʣʸʥʳʡ, ʝʩʣʠ ʚ ʢʦʣʴʮʝ 

ɺ ʜʚʝ ʛʠʜʨʦʢʩʠʣʴʥʳʝ ʛʨʫʧʧʳ.  

 ʌʝʥʦʣʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝʘʢʮʠʡ ʥʘ 

ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ ʛʦʪʦʚʠʣʠ ʚʦʜʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʚ ʩʦʦʪʥʦʰʝʥʠʝ 1:10, ʠ 

ʧʨʦʚʦʜʠʣʠ ʨʝʘʢʮʠʶ ʩ ʞʝʣʝʟʘ (III) ʘʤʤʦʥʠʷ ʩʫʣʴʬʘʪʦʤ [84,85]. 

 ɸʣʢʘʣʦʠʜʳ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝʘʢʮʠʡ ʥʘ ʘʣʢʘʣʦʠʜʳ 

ʛʦʪʦʚʠʣʠ ʫʢʩʫʩʥʦʢʠʩʣʦʝ ʠʟʚʣʝʯʝʥʠʝ ʧʦ ʤʝʪʦʜʠʢʝ: 0,5 ʛ ʩʳʨʴʷ ʥʘʩʪʘʠʚʘʣʠ ʥʘ 

ʚʦʜʷʥʦʡ ʙʘʥʝ ʩ 5 ʤʣ 5% ʨʘʩʪʚʦʨʘ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ,  ʬʠʣʴʪʨʦʚʘʣʠ. ʉ ʧʦʣʫʯʝʥʥʳʤ 

ʠʟʚʣʝʯʝʥʠʝʤ ʧʨʦʚʦʜʠʣʠ  ʨʝʘʢʮʠʠ ʩ ʦʙʱʝʘʣʢʘʣʦʠʜʥʳʤʠ ʦʩʘʜʠʪʝʣʴʥʳʤʠ 

ʨʝʘʢʪʠʚʘʤʠ: ʨʝʘʢʪʠʚ ɹʫʰʘʨʜʘ, ʨʝʘʢʪʠʚ ɺʘʛʥʝʨʘ, ʨʝʘʢʪʠʚ ɼʨʘʛʝʥʜʦʨʬʘ, ʨʝʘʢʪʠʚ 

ɹʝʨʪʨʘʥʘ, ʨʘʩʪʚʦʨ ʪʘʥʠʥʘ [18,84,85]. 

2.2.2.2. ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʥʘ ʩʘʧʦʥʠʥʳ ʠ ʬʣʘʚʦʥʦʠʜʳ ʤʝʪʦʜʦʤ ʊʉʍ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ: 

ʥʘ ʩʘʧʦʥʠʥʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʠʢʫ, ʧʨʠʚʝʜʝʥʥʫʶ ʚ ɺʌʉ 42-827-79 [8,17,42]. 

ʍʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʩʠʩʪʝʤʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʭʣʦʨʦʬʦʨʤ ï 

ʤʝʪʘʥʦʣ ï ʚʦʜʘ (61:32:7). ʇʦʣʫʯʝʥʥʳʝ ʭʨʦʤʘʪʦʛʨʘʤʤʳ ʚʳʩʫʰʠʚʘʣʠ  ʠ 

ʦʧʨʳʩʢʠʚʘʣʠ 1% ʨʘʩʪʚʦʨʦʤ ʧʘʨʘʜʠʤʝʪʠʣʘʤʠʥʦʙʝʥʟʘʣʴʜʝʛʠʜʘ ʚ 4 ʤʦʣʴ/ʣ 

ʤʝʪʘʥʦʣʴʥʦʤ ʨʘʩʪʚʦʨʝ ʢʠʩʣʦʪʳ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ. ʅʘʛʨʝʚʘʣʠ ʚ ʩʫʰʠʣʴʥʦʤ 

ʰʢʘʬʫ ʧʨʠ 60Ü ʉ ʚ ʪʝʯʝʥʠʝ 2 ï 3 ʤʠʥʫʪ. ʇʦʷʚʣʷʶʪʩʷ ʯʝʪʳʨʝ ʨʦʟʦʚʳʭ ʧʷʪʥʘ 

(ʬʫʨʦʩʪʘʥʦʣʦʚʳʝ ʛʣʠʢʦʟʠʜʳ) 
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ʥʘ ʬʣʘʚʦʥʦʠʜʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʠʢʫ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʥʘʤʠ, ʧʨʠʚʝʜʝʥʥʫʶ ʚ ʛʣʘʚʝ 5. ʍʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʩʠʩʪʝʤʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʤʫʨʘʚʴʠʥʘʷ ʢʠʩʣʦʪʘ ʙʝʟʚʦʜʥʘʷ ï ʚʦʜʘ ï 

ʵʪʠʣʘʮʝʪʘʪ  (10:10:80). ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ ʚʝʱʝʩʪʚ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʤʘʭ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʧʫʪʝʤ ʧʨʦʩʤʘʪʨʠʚʘʥʠʷ ʚ ʚʠʜʠʤʦʤ ʠ ʋʌ ï ʩʚʝʪʝ, ʜʦ ʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

ʭʨʦʤʦʛʝʥʥʳʤʠ ʨʝʘʢʪʠʚʘʤʠ. ʇʨʠ ʧʨʦʷʚʣʝʥʠʠ ʭʨʦʤʘʪʦʛʨʘʤʤ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ 

ʨʘʩʪʚʦʨʦʤ 2% ʚ 96% ʩʧʠʨʪʝ ʬʣʘʚʦʥʦʠʜʥʳʝ ʚʝʱʝʩʪʚʘ ʧʨʠʦʙʨʝʪʘʣʠ  ʚ ʚʠʜʠʤʦʤ 

ʩʚʝʪʝ  ʞʝʣʪʦ-ʟʝʣʝʥʫʶ ʦʢʨʘʩʢʫ. 

 2.2.2.3.  ʂʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ  ʘʥʘʣʠʟ ʤʝʪʦʜʦʤ   ɺʕɾʍ  

     ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ  ʥʘ ʙʘʟʝ  ʣʘʙʦʨʘʪʦʨʠʠ çʌʘʨʤʘʪʝʩʪè  ʌɻɹʆʋ ɺʆ 

ʇɻʌɸ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [10].  

ʇʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʦʙʲʝʢʪʘ 

ʆʢʦʣʦ 0,5 ʛ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ (ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ) ʧʦʤʝʱʘʣʠ ʚ ʢʦʥʠʯʝʩʢʫʶ 

ʢʦʣʙʫ ʦʙʲʸʤʦʤ 100 ʤʣ ʠ ʟʘʣʠʚʘʣʠ 25 ʤʣ ʤʝʪʘʥʦʣʘ (ʭ.ʯ.),  ʜʘʣʝʝ ʧʨʦʚʦʜʠʣʠ 

ʵʢʩʪʨʘʢʮʠʶ ʩʦʜʝʨʞʠʤʦʛʦ ʢʦʣʙʳ ʥʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʙʘʥʝ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 30 ± 1 Áʉ. 1 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʧʝʨʝʥʦʩʠʣʠ ʚ ʮʝʥʪʨʠʬʫʞʥʫʶ 

ʧʨʦʙʠʨʢʫ ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ ʧʨʠ 10 000 ʦʙ/ʤʠʥ. 

50 ʤʢʣ ʩʫʧʝʨʥʘʪʘʥʪʘ ʧʦʤʝʱʘʣʠ ʚ ʚʠʘʣʫ ʦʙʲʝʤʦʤ 2 ʤʣ, ʜʦʙʘʚʣʷʣʠ 950 ʤʢʣ 

ʤʝʪʘʥʦʣʘ ʠ ʧʝʨʝʤʝʰʠʚʘʣʠ. ʆʙʲʝʤ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʧʨʦʙʳ ʩʦʩʪʘʚʠʣ 5 ʤʢʣ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ɺʕɾʍ ï ʄʉ/ʄʉ 

ɸʥʘʣʠʟ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʞʠʜʢʦʩʪʥʦʤ ʭʨʦʤʘʪʦʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʝ «LCMS ï 

8050è (Shimadzu) ʩ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʦʨʦʤ ʪʠʧʘ ʪʨʦʡʥʦʡ 

ʢʚʘʜʨʫʧʦʣʴ c ʠʩʪʦʯʥʠʢʦʤ ʜʚʦʡʥʦʡ ʠʦʥʠʟʘʮʠʠ DUIS (Shimadzu). 

ʈʘʟʜʝʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʦʥʢʝ Luna 5u C18(2)  

(2,1×150 mm 3,5 ï Micron) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 40Áʉ.  

- ʵʣʶʝʥʪ: 0,1% ʨʘʩʪʚʦʨ ʤʫʨʘʚʴʠʥʦʡ ʢʠʩʣʦʪʳ ï ʘʮʝʪʦʥʠʪʨʠʣ (30:70); 

- ʨʝʞʠʤ ʵʣʶʠʨʦʚʘʥʠʷ: ʛʨʘʜʠʝʥʪʥʳʡ; 

- ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ: 0,4 ʤʣ/ʤʠʥ. 

ʋʩʣʦʚʠʷ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 ʊʘʙʣʠʮʘ 3 
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ʋʩʣʦʚʠʷ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʀʥʪʝʨʬʝʡʩ 
DUIS (ʵʣʝʢʪʨʦʩʧʨʝʡ + ʭʠʤʠʯʝʩʢʘʷ 

ʠʦʥʠʟʘʮʠʷ) 

ʇʦʪʦʢ ʛʘʟʘ-ʨʘʩʧʳʣʠʪʝʣʷ 3 L/min 

ʇʦʪʦʢ ʥʘʛʨʝʚʘʶʱʝʛʦ ʛʘʟʘ 10 L/min 

ʇʦʪʦʢ ʦʩʫʰʘʶʱʝʛʦ ʛʘʟʘ 10 L/min 

ʊʝʤʧʝʨʘʪʫʨʘ ʠʥʪʝʨʬʝʡʩʘ 300 °C 

ʊʝʤʧʝʨʘʪʫʨʘ DL 200 °C 

ʊʝʤʧʝʨʘʪʫʨʘ Heat Block 400 °C 

ʈʘʩʭʦʜ ʛʘʟʘ ï ʦʩʫʰʠʪʝʣʷ 10 ʣ/ʤʠʥ 

ʅʘʧʨʷʞʝʥʠʝ ʥʘ ʢʘʧʠʣʣʷʨʝ 4000 ɺ 

ʇʦʣʷʨʥʦʩʪʴ ʠʩʪʦʯʥʠʢʘ ʠʦʥʠʟʘʮʠʠ ʇʦʣʦʞʠʪʝʣʴʥʘʷ 

ʕʥʝʨʛʠʷ ʩʦʫʜʘʨʠʪʝʣʴʥʦʡ ʷʯʝʡʢʠ 30 ʵɺ 

ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ ʦʙʨʘʟʫʶʱʠʭʩʷ ʠʦʥʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʨʝʞʠʤʝ MRM (ʤʦʥʠʪʦʨʠʥʛʘ 

ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʨʝʘʢʮʠʡ). ʀʦʥʥʳʝ ʧʝʨʝʭʦʜʳ ʜʣʷ ʜʠʦʩʮʠʥʘ ʩʦʩʪʘʚʠʣʠ 

869,50Ÿ415,00; ʜʣʷ ʧʨʦʪʦʜʠʦʩʮʠʥʘ 1031,5Ÿ415,0. ʆʙʨʘʙʦʪʢʘ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ çLabSolutionsè (Shimadzu). 

 

2.2.2.4. ʕʣʝʤʝʥʪʥʳʡ ʘʥʘʣʠʟ 

 

ʀʟʫʯʝʥʠʝ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  ʨʝʥʪʛʝʥʦ-

ʬʣʶʦʨʝʩʮʝʥʪʥʦʛʦ ʤʝʪʦʜʘ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʛʦ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʣʝʤʝʥʪʥʦʛʦ 

ʩʦʩʪʘʚʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʌʘʨʤʘʢʦʧʝʝʡ XIV  ʠʟʜʘʥʠʷ [62]. 

ʇʦʜʛʦʪʦʚʢʫ ʦʙʨʘʟʮʦʚ ʩʳʨʴʷ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʣʝʜʫʶʱʝʡ ʤʝʪʦʜʠʢʝ: ʥʘʚʝʩʢʫ ʦʢʦʣʦ 10 

ʛ ʩʫʭʦʛʦ ʩʳʨʴʷ ʠʟʤʝʣʴʯʘʣʠ ʜʦ ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʧʦʤʝʱʘʣʠ ʚ ʪʠʛʝʣʴ ʠ 

ʩʞʠʛʘʣʠ ʥʘ ʧʣʠʪʢʝ ʜʦ ʧʨʝʢʨʘʱʝʥʠʷ ʜʳʤʣʝʥʠʷ. ʊʠʛʣʠ ʧʦʤʝʱʘʣʠ ʚ ʤʫʬʝʣʴʥʫʶ 

ʧʝʯʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 500 Üʉ, ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʤʫʬʝʣʴʥʦʡ ʧʝʯʠ ʦʢʦʣʦ 2 ʯ, ʜʦ 

ʧʦʣʥʦʛʦ ʦʟʦʣʝʥʠʷ ʠ ʦʪʩʫʪʩʪʚʠʷ ʯʝʨʥʦʡ ʫʛʦʣʴʥʦʡ ʤʘʩʩʳ. ʇʦʩʣʝ ʧʦʣʥʦʛʦ 
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ʦʭʣʘʞʜʝʥʠʷ ʪʠʛʣʝʡ ʜʦʙʘʚʣʷʣʠ ʘʟʦʪʥʫʶ ʢʠʩʣʦʪʫ 50% ʠ ʚʳʧʘʨʠʚʘʣʠ ʝʸ ʥʘ ʧʣʠʪʢʝ ʩ 

ʟʘʢʨʳʪʦʡ ʩʧʠʨʘʣʴʶ, ʚ ʚʳʪʷʞʥʦʤ ʰʢʘʬʫ, ʠʟʙʝʛʘʷ ʨʘʟʙʨʳʟʛʠʚʘʥʠʷ, ʟʘʪʝʤ ʧʦʤʝʱʘʣʠ 

ʚ ʤʫʬʝʣʴʥʫʶ ʧʝʯʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 500 Üʉ ʥʘ 2 ʯ. ʇʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʪʠʛʣʷ, ʚ 

ʟʦʣʴʥʦʤ ʦʩʪʘʪʢʝ ʧʨʦʚʦʜʠʣʠ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʩʪʘʚʘ ʵʣʝʤʝʥʪʦʚ ʥʘ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʤ ʩʧʝʢʪʨʦʤʝʪʨʝ QUANTôX 

ʢʦʤʧʘʥʠʠ Thermo Scientific. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ 

[10]. ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ Microsoft 

Excel. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ ʩ 

ʦʮʝʥʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʪʣʠʯʠʡ  (ʨ<0,05) [30]. ʊʘʢ ʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʷʟʳʢ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ R CRAN. 

 

2.2.3. ʄʝʪʦʜʠʢʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ 

 

2.2.3.1. ʄʝʪʦʜʳ ʦʪʙʦʨʘ ʧʨʦʙ ʜʣʷ ʘʥʘʣʠʟʘ 

 

ʆʪʙʦʨ ʧʨʦʙ ʜʣʷ ʪʦʚʘʨʦʚʝʜʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʳʨʴʷ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ  

ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʌ XIV  ʆʌʉ.1.1.0004.15 çʆʪʙʦʨ ʧʨʦʙè [63]. 

 

2.2.3.2. ʆʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ 

 

 ʆʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʚʣʘʞʥʦʩʪʴ, ʟʦʣʘ ʦʙʱʘʷ, ʟʦʣʘ 

ʥʝʨʘʩʪʚʦʨʠʤʘʷ ʚ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ  ʢʠʩʣʦʪʝ, ʩʦʜʝʨʞʘʥʠʝ ʵʢʩʪʨʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ, ʧʨʠʤʝʩʠ) ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʘʤ ɻʌ XIV, ʩʪʘʪʴʠ ʆʌʉ.1.5.3.0007.15 

çʆʧʨʝʜʝʣʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚè [59]; ʆʌʉ.1.2.2.2.0013.15 çɿʦʣʘ ʦʙʱʘʷè [57]; 

ʆʌʉ.1.5.3.0005.15 çɿʦʣʘ ʥʝʨʘʩʪʚʦʨʠʤʘʷ ʚ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʝ» [58]; 

ʆʌʉ.1.5.3.0004.15 çʆʧʨʝʜʝʣʝʥʠʝ ʧʦʜʣʠʥʥʦʩʪʠ, ʠʟʤʝʣʴʯʝʥʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʷ 

ʧʨʠʤʝʩʝʡ ʚ ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʧʨʝʧʘʨʘʪʘʭè [60]. 

 



44 

  

2.2.3.3. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʘʧʦʥʠʥʦʚ 

 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʘʧʦʥʠʥʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ [42]: 

ɸʥʘʣʠʪʠʯʝʩʢʫʶ ʧʨʦʙʫ ʩʳʨʴʷ ʠʟʤʝʣʴʯʘʶʪ ʜʦ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ, ʧʨʦʭʦʜʷʱʠʭ 

ʩʢʚʦʟʴ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʜʠʘʤʝʪʨʦʤ 2 ʤʤ. ʆʢʦʣʦ 5 ʛ (ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ) 

ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ ʧʦʤʝʱʘʶʪ ʚ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʧʨʠʙʘʚʣʷʶʪ 50 ʤʣ 

ʤʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʠ ʚʥʦʩʷʪ ʦʩʪʝʢʣʦʚʘʥʥʳʡ ʧʝʨʝʤʝʰʠʚʘʶʱʠʡ ʩʪʝʨʞʝʥʴ. ʂʦʣʙʫ ʩ 

ʩʦʜʝʨʞʠʤʳʤ ʚʟʚʝʰʠʚʘʶʪ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,01 ʛ, ʥʘʛʨʝʚʘʶʪ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ ʩ 

ʤʘʛʥʠʪʥʦʡ ʤʝʰʘʣʢʦʡ ʜʦ ʢʠʧʝʥʠʷ ʠ ʢʠʧʷʪʷʪ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ. ɿʘʪʝʤ ʦʭʣʘʞʜʘʶʪ ʜʦ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʟʚʝʰʠʚʘʶʪ. ʇʦʪʝʨʴ ʚ ʤʘʩʩʝ ʧʦʧʦʣʥʷʶʪ ʤʝʪʠʣʦʚʳʤ 

ʩʧʠʨʪʦʤ, ʧʝʨʝʤʝʰʠʚʘʶʪ ʠ ʬʠʣʴʪʨʫʶʪ ʯʝʨʝʟ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ. 10 ʤʣ ʬʠʣʴʪʨʘʪʘ 

ʧʝʨʝʥʦʩʷʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ. ʆʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦʚʦʜʷʪ ʜʦ 

ʤʝʪʢʠ ʤʝʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ ʠ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʶʪ (ʨʘʩʪʚʦʨ ɸ). 5 ʤʣ ʨʘʩʪʚʦʨʘ 

ɸ ʧʝʨʝʥʦʩʷʪ ʚ ʩʪʝʢʣʷʥʥʫʶ ʧʨʦʙʠʨʢʫ, ʧʨʠʙʘʚʣʷʶʪ 5 ʤʣ 1% ʨʘʩʪʚʦʨʘ ʧʘʨʘ ï 

ʜʠʤʝʪʠʣʘʤʠʥʦʙʝʥʟʘʣʴʜʝʛʠʜʘ ʚ 4ʥ ʨʘʩʪʚʦʨʝ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʚ 

ʤʝʪʠʣʦʚʦʤ ʩʧʠʨʪʝ (ʨʘʩʪʚʦʨ ɹ). ʇʨʦʙʠʨʢʫ ʟʘʢʨʳʚʘʶʪ ʩʪʝʢʣʷʥʥʦʡ ʧʨʦʙʢʦʡ, 

ʚʩʪʨʷʭʠʚʘʶʪ ʠ ʥʘʛʨʝʚʘʶʪ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ ʚ ʫʣʴʪʨʦʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

58 ± 0,5 Üʉ. ʈʘʩʪʚʦʨ ʦʭʣʘʞʜʘʶʪ ʚʦʜʦʡ ʜʦ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʧʨʝʜʝʣʷʶʪ 

ʝʛʦ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 516 ʥʤ ʚ ʢʶʚʝʪʝ ʩ ʪʦʣʱʠʥʦʡ ʩʣʦʷ 10 

ʤʤ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʩʤʝʩʴ 5 ʤʣ ʨʘʩʪʚʦʨʘ ɸ ʠ 5 ʤʣ 4ʥ 

ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʚ ʤʝʪʠʣʦʚʦʤ ʩʧʠʨʪʝ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ 

ʚʳʜʝʨʞʠʚʘʶʪ ʚ ʫʣʴʪʨʦʪʝʨʤʦʩʪʘʪʝ ʧʨʠ 58Ñ0,5Üʉ. ʉʦʜʝʨʞʘʥʠʝ ʬʫʨʦʩʪʘʥʦʣʦʚʳʭ 

ʛʣʠʢʦʟʠʜʦʚ ʚ ʧʨʦʮʝʥʪʘʭ (ʍ) ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʝ ʩʳʨʴʝ ʚʳʯʠʩʣʷʶʪ ʧʦ 

ʬʦʨʤʫʣʝ: 

ʍ
ʉ ȟ

, ʛʜʝ  

ʉ ï ʢʦʣʠʯʝʩʪʚʦ ʢʦʙʘʣʴʪʘ ʭʣʦʨʠʜʘ, ʥʘʡʜʝʥʥʦʛʦ ʧʦ ʢʘʣʠʙʨʦʚʦʯʥʦʤʫ ʛʨʘʬʠʢʫ ʚ 

ʛʨʘʤʤʘʭ; 0,009401 ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʩʯʝʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʙʘʣʴʪʘ ʭʣʦʨʠʜʘ ʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʬʫʨʦʩʪʘʥʦʣʦʚʳʭ ʛʣʠʢʦʟʠʜʦʚ; m ï ʤʘʩʩʘ ʩʳʨʴʷ ʚ ʛʨʘʤʤʘʭ; W ï 
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ʧʦʪʝʨʷ ʚ ʤʘʩʩʝ ʧʨʠ ʚʳʩʫʰʠʚʘʥʠʠ ʩʳʨʴʷ ʚ ʧʨʦʮʝʥʪʘʭ; k ï ʧʦʧʨʘʚʦʯʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʥʘ ʪʠʪʨ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ. 

ʇʦʩʪʨʦʝʥʠʝ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ ʛʨʘʬʠʢʘ. ʊʦʯʥʫʶ ʥʘʚʝʩʢʫ 5,0000ʛ ʢʦʙʘʣʴʪʘ 

ʭʣʦʨʠʜʘ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʨʘʩʪʚʦʨʷʶʪ ʚ ʚʦʜʝ, 

ʧʨʠʙʘʚʣʷʶʪ 1 ʢʘʧʣʶ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʠ ʜʦʚʦʜʷʪ 

ʦʙʲʝʤ ʜʦ ʤʝʪʢʠ ʚʦʜʦʡ. ɺ ʤʝʨʥʳʝ ʢʦʣʙʳ ʚʤʝʩʪʠʤʦʩʪʴʶ 25 ʤʣ ʦʪʙʠʨʘʶʪ ʙʶʨʝʪʢʦʡ 

ʧʦ 2,5; 5,0; 7,5; 10,0; 12,5 ʠ 15 ʤʣ ʠʩʭʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦ 

ʤʝʪʢʠ ʚʦʜʦʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʘʩʪʚʦʨʳ ʩʦʜʝʨʞʘʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 5,10,15,20,25,30 ʤʛ 

ʢʦʙʘʣʴʪʘ ʭʣʦʨʠʜʘ ʚ 1 ʤʣ. ʆʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʦʚ ʠʟʤʝʨʷʶʪ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 518 ʥʤ ʚ  

ʢʶʚʝʪʝ ʩ ʪʦʣʱʠʥʦʡ ʩʣʦʷ 10 ʤʤ, ʠʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ ʚʦʜʫ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʦʚ ʩʪʨʦʷʪ ʢʘʣʠʙʨʦʚʦʯʥʳʡ 

ʛʨʘʬʠʢ, ʦʪʢʣʘʜʳʚʘʷ ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ ʩʦʜʝʨʞʘʥʠʝ ʢʦʙʘʣʴʪʘ ʭʣʦʨʠʜʘ ʚ ʛʨʘʤʤʘʭ ʚ 1 

ʤʣ, ʥʘ ʦʩʠ ʦʨʜʠʥʘʪ ï ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʘ. 

ʇʨʠʤʝʯʘʥʠʝ. 

1 . ʇʨʠʛʦʪʦʚʣʝʥʠʝ 4ʥ ʨʘʩʪʚʦʨʘ ʢʠʩʣʦʪʳ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ. 340 ʤʣ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʢʠʩʣʦʪʳ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ (ʧʣʦʪʥʦʩʪʴ 1,19) ʨʘʟʙʘʚʣʷʶʪ 

ʤʝʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ ʜʦ 1 ʣ. ʋʩʪʘʥʦʚʢʘ ʪʠʪʨʘ. 12 ʤʣ ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʚʥʦʩʷʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 200 ʤʣ, ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦ ʤʝʪʢʠ 

ʤʝʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ ʠ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʶʪ (ʧʦʣʫʯʘʶʪ 0,5ʥ ʨʘʩʪʚʦʨ 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʚ ʤʝʪʠʣʦʚʦʤ ʩʧʠʨʪʝ). ɼʘʣʝʝ ʧʦʩʪʫʧʘʶʪ, ʢʘʢ ʫʢʘʟʘʥʦ 

ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʪʠʪʨʘ 0,5 ʥ ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ. 

2. ʇʨʠʛʦʪʦʚʣʝʥʠʝ 1% ʨʘʩʪʚʦʨʘ ʧʘʨʘ-ʜʠʤʝʪʠʣʘʤʠʥʦʙʝʥʟʘʣʴʜʝʛʠʜʘ. 5ʛ ʧʘʨʘ-

ʜʠʤʝʪʠʣʘʤʠʥʦʙʝʥʟʘʣʴʜʝʛʠʜʘ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 500 ʤʣ, 

ʧʨʠʙʘʚʣʷʶʪ ʦʢʦʣʦ 200 ʤʣ 4 ʥ ʨʘʩʪʚʦʨʘ ʢʠʩʣʦʪʳ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʚ ʤʝʪʠʣʦʚʦʤ 

ʩʧʠʨʪʝ ʠ ʧʦʩʣʝ ʨʘʩʪʚʦʨʝʥʠʷ ʦʩʘʜʢʘ ʦʙʲʝʤ ʜʦʚʦʜʷʪ ʜʦ ʤʝʪʢʠ 4ʥ ʨʘʩʪʚʦʨʦʤ ʢʠʩʣʦʪʳ 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʚ ʤʝʪʠʣʦʚʦʤ ʩʧʠʨʪʝ. 
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2.3.3.4. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ 

 

             ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʫʩʣʦʚʠʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʷʢʦʨʮʘʭ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʜʣʷ ʬʘʨʤʘʢʦʧʝʡʥʳʭ ʚʠʜʦʚ ʩʳʨʴʷ ʠ ʩʫʤʤʘʨʥʳʭ ʬʠʪʦʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. 

             ʄʝʪʦʜ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʘʥ ʥʘ ʠʟʙʠʨʘʪʝʣʴʥʦʤ 

ʧʦʛʣʦʱʝʥʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʘʥʘʣʠʟʠʨʫʝʤʳʤ ʚʝʱʝʩʪʚʦʤ ʠ ʩʣʫʞʠʪ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʦʝʥʠʷ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʚʝʪʦʧʦʛʣʦʱʘʶʱʠʭ ʩʦʝʜʠʥʝʥʠʡ.  

             ʉʧʝʢʪʨʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʚʦʣʥ 350 ï 430 

ʥʤ ʩ ʰʘʛʦʤ 1 ʥʤ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʶʚʝʪʳ ʩ 

ʪʦʣʱʠʥʦʡ ʩʣʦʷ 10 ʤʤ, ʋʌ ï ʩʧʝʢʪʨʳ ʵʪʘʥʦʣʴʥʳʭ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʩʳʨʴʷ ʠ ʩʧʝʢʪʨʳ 

ʘʜʩʦʨʙʮʠʠ ʩ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ ʨʘʩʪʚʦʨʦʤ 2% ʚ 96% ʩʧʠʨʪʝ ʩʥʠʤʘʣʠ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʉʌ ï 2000 [65].          
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ɻʃɸɺɸ 3. ʄʆʈʌʆʃʆɻʆ ï ɸʅɸʊʆʄʀʏɽʉʂʀɽ ʇʈʀɿʅɸʂʀ ʗʂʆʈʎɽɺ 

ʉʊɽʃʖʑʀʍʉʗ ʊʈɸɺʓ 

 

3.1. ʈɽɿʋʃʔʊɸʊʓ ʄɸʂʈʆʉʂʆʇʀʏɽʉʂʆɻʆ ɸʅɸʃʀɿɸ 

ʆʙʨʘʟʮʳ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ, ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʚ ʂʨʤrʫ (2017ʛ, 2019ʛ), 

ʄʦʣʜʦʚʝ (2017ʛ), ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ ɺʀʃɸʈ (2016ʛ),  ʉʠʨʠʠ (2018ʛ, 2019ʛ) 

ʠʤʝʶʪ ʦʙʱʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ: ʧʘʨʥʦʧʝʨʠʩʪʦʩʣʦʞʥʳʝ ʣʠʩʪʴʷ ʩ 

ʫʟʢʠʤʠ ʦʩʪʨʳʤʠ ʧʨʠʣʠʩʪʥʠʢʘʤʠ. ʃʠʩʪʦʯʢʠ ʧʨʦʜʦʣʛʦʚʘʪʳʝ ʜʣʠʥʦʡ ʦʪ 5,60 ʜʦ 

9,60 ʤʤ, ʰʠʨʠʥʦʡ ʦʪ 2,00 ʜʦ 4,90 ʤʤ (ʪʘʙʣ. 5), ʦʧʫʰʝʥʥʳʝ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʩ 

ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ. ʎʚʝʪ ʣʠʩʪʦʯʢʦʚ  ʩ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʳ ï ʟʝʣʝʥʳʡ, ʩ ʥʠʞʥʝʡ ï 

ʙʝʣʦʚʘʪʦ-ʟʝʣʝʥʳʡ. ʎʚʝʪʢʠ, ʤʝʣʢʠʝ, ʦʜʠʥʦʯʥʳʝ, ʧʨʘʚʠʣʴʥʳʝ, ʞʝʣʪʳʝ. ʇʣʦʜʳ ð 

ʮʝʥʦʢʘʨʧʥʳʝ, ʩʫʭʠʝ, ʜʨʦʙʥʳʝ, ʜʠʩʢʦʚʠʜʥʦʡ ʬʦʨʤʳ, ʨʘʩʧʘʜʘʶʪʩʷ ʧʨʠ 

ʩʦʟʨʝʚʘʥʠʠ ʥʘ 5 ʟʚʝʟʜʯʘʪʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʫʛʣʦʚʘʪʳʭ ʧʣʦʜʠʢʦʚ, ʩ ʜʚʫʤʷ ʧʘʨʘʤʠ 

ʜʣʠʥʥʳʭ, ʦʩʪʨʳʭ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʨʘʩʭʦʜʷʱʠʭʩʷ ʰʠʧʦʚ ʩʦʣʦʤʝʥʥʦ-ʟʝʣʝʥʦʛʦ 

ʮʚʝʪʘ ʜʠʘʤʝʪʨʦʤ ʦʪ 9,0 ʜʦ 16,00 ʤʤ (ʪʘʙʣ. 4) (ʨʠʩ. 9). 

  

ʈʠʩ.9. ʗʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘ. 
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ʊʘʙʣʠʮʘ 4  

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ  

ʦʙʨʘʟʮʦʚ ʪʨʘʚʳ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ 

ʆʙʨʘʟʝʮ 

 

ʇʨʠʟʥʘʢ 

ɺʀʃɸʈ 

2016 ʛ 

M±m, ʤʤ 

ʂʨʳʤ 

2017 ʛ 

MÑm, ʤʤ 

ʄʦʣʜʦʚʘ 

2017 ʛ 

M±m, ʤʤ 

ʉʠʨʠʷ 

2018 ʛ 

M±m, ʤʤ 

ʉʠʨʠʷ 

2019 ʛ 

M±m, ʤʤ 

ʂʨʳʤ 

2019 ʛ 

M±m, ʤʤ 

ʧʣʦʜ 

ʜʠʘʤʝʪʨ 
9,74 ± 

0,17 

9,00 ± 

0,15 

9,20 ± 

0,21 

14,65 ± 

0,99 

16,00 ± 

1,10 

9,89 ± 

0,21 

ʚʝʨʭʥʷʷ 

ʧʘʨʘ 

ʰʠʧʦʚ 

4,15 ± 

0,13 

4,73 ± 

0,12 

4,43 ± 

0,15 

4,43 ± 

0,43 

5,46 ± 

0,49 

4,60 ± 

0,27 

ʥʠʞʥʷʷ 

ʧʘʨʘ 

ʰʠʧʦʚ 

1,96 ± 

0,10 

2,93 ± 

0,14 

1,79 ± 

0,17 

1,86 ± 

0,18 

3,03 ± 

0,41 

2,70  ± 

0,27 

ʣʠʩʪʦʯʝʢ 

ʩʣʦʞʥʦʛʦ 

ʣʠʩʪʘ 

ʜʣʠʥʘ 
9,60 ± 

0,07 

6,50 ± 

0,04 

7,40 ± 

0,03 

5,60 ± 

0,42 

5,70 ± 

0,54 

6,80 ± 

0,05 

ʰʠʨʠʥʘ 
4,90 ± 

0,10 

2,70 ± 

0,01 

2,90 ± 

0,01 

2,23 ± 

0,16 

2,00 ± 

0,16 

2,30 ± 

0,02 

 

ʇʨʠʤʝʯʘʥʠʝ: M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ. 

 

ʋʢʘʟʘʥʥʳʝ ʦʙʨʘʟʮʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʩʳʨʴʶ 

ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ.  

 

ʇʨʦʤʳʰʣʝʥʥʳʡ ʦʙʨʘʟʝʮ ʩʳʨʴʷ Harraz «SPICES, HERBS and NATURAL OIL» 

ʩʦʩʪʦʠʪ ʠʟ ʩʫʭʠʭ ʧʣʦʜʦʚ ʧʠʨʘʤʠʜʘʣʴʥʦʡ ʬʦʨʤʳ ʙʝʟ ʢʨʳʣʴʝʚ ʠ ʙʝʟ ʰʠʧʦʚ. ɼʘʥʥʳʡ 

ʦʙʨʘʟʝʮ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʧʣʦʜʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʠʜʫ Tribulus 

ochroleucus. ʊʘʢʞʝ ʚ ʦʙʨʘʟʮʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʙʣʝʡ ʩ 

ʢʦʣʶʯʢʘʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʪʝʙʣʝʡ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ (ʨʠʩ.10). 

ʇʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʜʘʥʥʳʡ ʦʙʨʘʟʝʮ ʥʝ ʷʚʣʷʝʪʩʷ ʪʨʘʚʦʡ 

ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ.    
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ʈʠʩ.10. ʆʙʨʘʟʝʮ Harraz «SPICES, HERBS and NATURAL OIL»: 

1 ï ʧʨʦʤʳʰʣʝʥʥʘʷ ʫʧʘʢʦʚʢʘ, 2 ï ʚʥʝʰʥʠʡ ʚʠʜ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʨʘʟʮʘ, 3 ï ʧʣʦʜʳ, 

4 ï ʢʫʩʦʯʢʠ ʩʪʝʙʣʷ ʩ ʢʦʣʶʯʢʘʤʠ. 

 

 

1 

4 3 

4 3 

2 
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ʇʨʦʤʳʰʣʝʥʥʳʡ ʦʙʨʘʟʝʮ ʩʳʨʴʷ Harraz «Planta medical group» ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ 

ʠʟ ʧʣʦʜʦʚ: ʮʝʥʦʢʘʨʧʥʳʭ, ʩʫʭʠʭ, ʜʨʦʙʥʳʭ, ʨʘʩʧʘʜʘʶʱʠʭʩʷ ʧʨʠ ʩʦʟʨʝʚʘʥʠʠ ʥʘ 5 

ʟʚʝʟʜʯʘʪʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʫʛʣʦʚʘʪʳʭ ʧʣʦʜʠʢʦʚ, ʧʦʢʨʳʪʳʭ ʦʩʪʨʳʤʠ ʰʠʧʘʤʠ. 

ʊʘʢʞʝ ʥʘʤʠ ʚ ʦʙʨʘʟʮʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʝʤʝʥʘ ʢʣʝʱʝʚʠʥʳ, ʟʝʨʥʦʚʢʠ ʟʣʘʢʘ, 

ʢʘʤʝʰʝʢ, ʣʠʩʪʴʷ ʠ ʧʣʦʜʳ ʥʝʠʟʚʝʩʪʥʦʛʦ ʨʘʩʪʝʥʠʷ (ʨʠʩ.11).  

  

  

  

ʈʠʩ.11. ʆʙʨʘʟʝʮ Harraz «Planta medical group»: 1 ï ʧʨʦʤʳʰʣʝʥʥʘʷ ʫʧʘʢʦʚʢʘ, 2 ï ʚʥʝʰʥʠʡ 

ʚʠʜ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʨʘʟʮʘ, 3 ï ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʨʘʟʮʘ ʧʣʦʜʳ, 4 ï ʩʝʤʝʥʘ ʢʣʝʱʝʚʠʥʳ, 5 ï 

ʥʝʠʟʚʝʩʪʥʦʝ ʨʘʩʪʝʥʠʝ, ʢʘʤʝʰʝʢ, 6 ï ʟʝʨʥʦʚʢʠ ʟʣʘʢʘ. 

 

1 2 

3 4 

6 5 
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ʇʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʧʣʦʜʦʚ ʜʘʥʥʳʡ ʦʙʨʘʟʝʮ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ 

ʨʦʜʫ ʷʢʦʨʮʳ, ʦʜʥʘʢʦ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʚ ʦʙʨʘʟʮʝ ʣʠʩʪʴʝʚ ʠ ʮʚʝʪʢʦʚ, ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʚʠʜʫ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ.  

ʊʘʢ ʢʘʢ ʧʦʜʣʠʥʥʦʩʪʴ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʩʳʨʴʷ ʥʘʤʠ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʚ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʘʥʥʳʝ ʦʙʨʘʟʮʳ ʤʳ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠ.  

 

3.2. ʈɽɿʋʃʔʊɸʊʓ ʄʀʂʈʆʉʂʆʇʀʏɽʉʂʆɻʆ ɸʅɸʃʀɿɸ 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʤʳ ʛʦʪʦʚʠʣʠ ʧʦ 30 

ʤʠʢʨʦʧʨʝʧʘʨʘʪʦʚ ʣʠʩʪʘ, ʩʪʝʙʣʷ, ʮʚʝʪʢʘ, ʢʦʨʥʷ ʩ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ. 

ʆʙʨʘʟʮʳ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʂʨʳʤ (2017ʛ, 2019ʛ), ʄʦʣʜʦʚʘ (2017ʛ), 

ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ɺʀʃɸʈ (2016ʛ),  ʉʠʨʠʷ (2018ʛ, 2019ʛ) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʙʱʠʤʠ 

ʘʥʘʪʦʤʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ [1]. 

 

3.2.1. ɸʥʘʪʦʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʣʠʩʪʘ 

 

ʂʣʝʪʢʠ ʵʧʠʜʝʨʤʠʩʘ ʧʨʦʜʦʣʛʦʚʘʪʦʡ, ʨʝʞʝ ʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʢʦʥʪʫʨ ʢʣʝʪʦʢ 

ʩʣʘʙʦʠʟʚʠʣʠʩʪʳʡ, ʠʤʝʶʪʩʷ ʫʪʦʣʱʝʥʠʷ ʚ ʫʛʣʘʭ ʢʣʝʪʦʢ. ʋʩʪʴʠʮʘ ʨʘʩʧʦʣʦʞʝʥʳ ʩ 

ʦʙʝʠʭ ʩʪʦʨʦʥ ʣʠʩʪʘ, ʙʦʣʴʰʝ ʠʭ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʥʠʞʥʝʡ ʩʪʦʨʦʥʝ ʣʠʩʪʘ. ʋʩʪʴʠʮʘ 

ʦʢʨʫʞʝʥʳ 3 ï 5 ʦʢʦʣʦʫʩʪʴʠʯʥʳʤʠ ʢʣʝʪʢʘʤʠ (ʘʥʦʤʦʮʠʪʥʳʡ ʪʠʧ) (ʨʠʩ. 12). ʇʦ ʢʨʘʶ 

ʠ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʘ, ʩ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʳ, ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʦʩʪʳʝ 

ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʚʦʣʦʩʢʠ ʨʘʟʥʦʡ ʜʣʠʥʳ (ʜʣʠʥʥʳʝ, ʩʨʝʜʥʠʝ, ʢʦʨʦʪʢʠʝ) ʠ ʰʠʨʠʥʳ 

(ʨʠʩ.13 ï 14). ʅʘ ʚʝʨʭʫʰʢʝ ʣʠʩʪʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʢʦʨʦʪʢʠʝ ʚʦʣʦʩʢʠ 

(ʨʠʩ.15). ʋ ʤʝʩʪʘ ʧʨʠʢʨʝʧʣʝʥʠʷ ʚʦʣʦʩʢʘ ʢʣʝʪʢʠ ʵʧʠʜʝʨʤʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʨʘʜʠʘʣʴʥʦ, ʦʙʨʘʟʫʷ ʨʦʟʝʪʢʫ (ʨʠʩ.16). ɺ ʤʝʟʦʬʠʣʣʝ ʣʠʩʪʘ ʚʩʪʨʝʯʘʶʪʩʷ ʢʨʠʩʪʘʣʣʳ 

ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ ï ʜʨʫʟʳ (ʨʠʩ.17). 
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ʈʠʩ.12. ʋʩʪʴʠʮʘ ʘʥʦʤʦʮʠʪʥʦʛʦ ʪʠʧʘ.     ʈʠʩ.13. ɺʦʣʦʩʢʠ ʧʦ ʢʨʘʶ ʣʠʩʪʘ. 

  

ʈʠʩ.14. ɺʦʣʦʩʢʠ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʘ.        ʈʠʩ.15. ɺʦʣʦʩʢʠ ʫ ʚʝʨʭʫʰʢʠ ʣʠʩʪʘ. 

  

ʈʠʩ.16. ʈʘʜʠʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ  ʢʣʝʪʦʢ     

             ɻʧʠʜʝʨʤʳ.          

ʈʠʩ.17. ʂʨʠʩʪʘʣʣʳ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ ï ʜʨʫʟʳ.  

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʣʠʩʪʘ ʧʨʦʚʦʜʠʣʠ ʠʟʤʝʨʝʥʠʷ 

ʚʦʣʦʩʢʦʚ, ʢʣʝʪʦʢ ʵʧʠʜʝʨʤʠʩʘ, ʫʩʪʴʠʮ ʠ ʜʨʫʟ (ʪʘʙʣ. 5 ï 10). 
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         ʊʘʙʣʠʮʘ 5 

ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʣʠʩʪʘ, ʦʙʨʘʟʝʮ ɺʀʃɸʈ 2016 ʛ 
ˉ
 
ʧ
/
ʧ
 
 

ʧ
ʧ
ʧ
ʧ

  
  
  
  
 

ʧ
ʤ
ʩ
ʘ
 

ʇ
ʨ
ʠ
ʟ
ʥ
ʘ
ʢ

 
ʈʘʟʤʝʨʳ ʚʦʣʦʩʢʘ ʂʣʝʪʢʠ 

ʵʧʠʜʝʨʤʠʩʘ, 

ʤʢʤ 

ʋʩʪʴʠʮʘ, 

ʤʢʤ 

ɼʨʫʟʳ, 

ʤʢʤ ʜʣʠʥʥʳʡ, ʤʢʤ ʩʨʝʜʥʠʡ, ʤʢʤ 
ʢʦʨʦʪʢʠʡ, 

ʤʢʤ 

l b l B L b l b l b d 

1 2 3 4 5 6 7 8 9 10 11 12 

1 752 20 492 16 168 12 20 13 15 13 18 

2 776 16 416 12 88 12 17 10 19 15 24 

3 664 16 576 12 144 16 24 15 18 14 20 

4 1184 20 608 16 112 12 22 17 21 17 24 

5 724 20 312 20 104 12 19 17 21 14 28 

6 812 16 400 12 108 12 22 16 17 15 18 

7 908 20 404 12 64 16 19 14 19 14 16 

8 980 16 444 12 252 16 24 13 13 11 20 

9 704 16 308 12 144 12 17 11 14 14 20 

10 1156 20 588 16 128 12 18 11 18 12 24 

11 728 16 432 12 112 12 34 13 20 13 24 

12 896 20 328 16 136 16 22 14 19 15 24 

13 752 16 384 12 188 12 21 16 16 13 28 

14 1084 20 512 20 92 12 20 12 19 11 18 

15 844 20 428 16 76 8 26 13 17 14 18 

16 832 20 388 12 120 12 19 14 21 15 20 

17 724 16 360 12 156 16 24 15 16 16 24 

18 756 12 508 16 228 16 17 13 16 12 24 

19 912 16 524 12 128 12 20 16 18 14 14 

20 828 24 412 16 128 12 24 12 20 14 28 

21 852 20 536 20 68 8 16 13 13 12 28 

22 716 16 428 12 188 12 23 9 13 14 24 

23 868 16 416 16 200 16 20 18 12 14 18 

24 1092 20 408 16 64 12 15 8 11 12 18 

25 924 16 444 16 92 12 30 20 9 8 20 

26 1188 20 348 20 252 16 22 17 10 8 24 

27 1004 20 548 16 248 12 23 21 17 17 28 

28 796 20 440 12 224 8 15 12 15 12 30 

29 1040 20 480 20 56 12 18 12 16 13 32 

30 1220 20 420 12 96 12 16 14 16 15 32 

M 890,53 18,27 443,07 14,80 138,80 12,67 20,90 13,97 16,30 13,37 22,93 

m 29,78 0,46 14,55 0,55 10,86 0,43 0,78 0,55 0,60 0,39 1,79 

 

ʇʨʠʤʝʯʘʥʠʝ: l ï ʜʣʠʥʘ, b ï ʰʠʨʠʥʘ, d ï ʜʠʘʤʝʪʨ, M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ. 
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 ʊʘʙʣʠʮʘ 6 

ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʣʠʩʪʘ, ʦʙʨʘʟʝʮ ʂʨʳʤ 2017 ʛ 

ˉ
 
ʧ
/
ʧ
 
 

ʧ
ʧ
ʧ
ʧ

  
  
  
  
 

ʧ
ʤ
ʘʇ
ʨ
ʠ
ʟ
ʥ
ʘ
ʢ

 ʈʘʟʤʝʨʳ ʚʦʣʦʩʢʘ ʂʣʝʪʢʠ 

ʵʧʠʜʝʨʤʠʩʘ, 

ʄʢʤ 

ʋʩʪʴʠʮʘ, 

ʤʢʤ 

ɼʨʫʟʳ, 

ʤʢʤ ʜʣʠʥʥʳʡ, ʤʢʤ ʩʨʝʜʥʠʡ, ʤʢʤ ʢʦʨʦʪʢʠʡ, ʤʢʤ 

l b L B L b l B l b d 

1 2 3 4 5 6 7 8 9 10 11 12 

1 824 12 496 16 256 12 23 15 18 15 32 

2 660 16 528 16 144 12 21 14 18 17 36 

3 768 20 512 20 88 8 23 18 13 18 40 

4 812 28 492 12 108 12 36 15 18 16 44 

5 892 40 472 16 212 16 27 21 18 17 36 

6 780 36 568 16 168 12 27 19 15 16 28 

7 848 16 484 12 104 8 29 18 17 15 24 

8 720 16 464 24 72 8 26 22 21 17 28 

9 668 16 480 20 68 8 24 15 23 15 16 

10 900 20 608 16 192 12 14 13 19 17 24 

11 680 16 612 20 60 8 31 14 22 17 28 

12 816 16 540 12 192 12 39 16 16 17 16 

13 676 16 596 16 216 16 19 21 14 14 12 

14 676 16 528 16 180 12 34 16 23 16 20 

15 688 32 628 20 176 8 26 16 21 14 23 

16 688 24 620 16 80 8 27 18 22 17 18 

17 732 16 380 28 68 12 39 18 19 19 14 

18 832 16 376 16 132 12 24 13 17 14 19 

19 780 12 384 16 112 12 23 19 15 17 22 

20 796 16 464 20 180 12 34 17 22 17 19 

21 708 16 332 16 96 16 25 15 21 15 21 

22 848 12 320 12 72 8 37 18 18 14 14 

23 864 12 312 16 68 8 25 16 20 16 18 

24 1188 12 300 12 120 12 30 24 21 19 17 

25 1108 12 568 16 72 12 22 15 18 22 29 

26 680 16 568 16 44 12 23 22 22 18 15 

27 664 16 588 20 64 8 18 11 21 19 27 

28 748 20 596 16 56 8 20 15 14 15 31 

29 984 24 516 16 36 8 25 13 17 14 20 

30 696 16 468 16 84 12 13 11 16 17 25 

M 790,80 18,53 493,33 16,80 117,33 10,80 25,29 16,06 18,03 15,94 23,68 

m 23,51 1,29 17,99 0,65 10,90 0,48 1,22 0,59 0,52 0,34 1,45 

 

ʇʨʠʤʝʯʘʥʠʝ: l ï ʜʣʠʥʘ, b ï ʰʠʨʠʥʘ, d ï ʜʠʘʤʝʪʨ, M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ
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   ʊʘʙʣʠʮʘ 7 

ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʣʠʩʪʘ, ʦʙʨʘʟʝʮ ʄʦʣʜʦʚʘ 2017 ʛ 

ˉ
 
ʧ
/
ʧ
 
 

ʧ
ʧ
ʧ
ʧ

  
  
  
  
 

ʧ
ʤ
ʘ  
 

ʇ
ʨ
ʠ
ʟ
ʥ
ʘ
ʢ

 ʈʘʟʤʝʨʳ ʚʦʣʦʩʢʘ ʂʣʝʪʢʠ 

ʵʧʠʜʝʨʤʠʩʘ, 

ʄʢʤ 

ʋʩʪʴʠʮʘ, 

ʤʢʤ 

ɼʨʫʟʳ, 

ʤʢʤ ʜʣʠʥʥʳʡ, ʤʢʤ ʩʨʝʜʥʠʡ, ʤʢʤ ʢʦʨʦʪʢʠʡ, ʤʢʤ 

l b L B L b l B l b d 

1 2 3 4 5 6 7 8 9 10 11 12 

1 772 16 556 16 268 16 21 14 15 17 35 

2 740 20 400 16 156 12 19 16 17 15 27 

3 648 16 568 16 164 12 24 20 20 18 32 

4 892 16 588 12 108 12 25 14 18 17 19 

5 660 16 472 16 224 12 21 22 16 16 23 

6 656 20 364 16 132 12 26 18 19 16 34 

7 1088 28 292 12 164 12 28 16 17 17 24 

8 656 16 444 20 96 12 24 24 20 16 26 

9 728 16 400 20 140 16 22 18 22 15 16 

10 900 20 528 24 168 12 24 14 17 14 15 

11 792 12 344 12 252 16 28 16 18 16 28 

12 912 28 500 12 164 12 36 20 18 13 15 

13 784 24 432 16 272 16 22 18 19 18 14 

14 712 16 368 12 136 12 32 18 17 16 24 

15 1180 56 592 20 112 8 20 14 19 17 25 

16 960 20 496 12 156 12 24 14 16 17 16 

17 788 16 540 12 144 8 40 16 20 17 16 

18 1228 20 372 16 204 16 20 18 18 15 17 

19 732 24 496 16 168 16 22 20 18 16 25 

20 1016 20 508 16 96 12 24 22 18 16 23 

21 1012 16 420 20 156 12 22 16 19 15 20 

22 852 20 636 24 112 8 22 20 17 16 29 

23 1020 16 608 32 124 16 24 22 19 15 20 

24 1184 20 672 32 256 16 28 26 19 17 21 

25 828 20 592 20 156 12 24 20 22 16 24 

26 656 16 452 16 188 12 24 20 18 17 15 

27 944 16 548 24 272 16 20 18 20 20 24 

28 740 20 588 20 124 12 24 16 21 19 21 

29 932 16 540 16 216 12 22 20 22 17 20 

30 872 16 400 20 248 16 16 18 21 15 18 

M 862,80 19,87 490,53 17,87 172,53 12,93 24,26 18,26 18,06 15,77 21,31 

m 30,59 1,42 17,64 0,97 10,04 0,46 1,82 1,15 0,68 0,58 1,24 

 

ʇʨʠʤʝʯʘʥʠʝ: l ï ʜʣʠʥʘ, b ï ʰʠʨʠʥʘ, d ï ʜʠʘʤʝʪʨ, M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 
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ʊʘʙʣʠʮʘ 8 

ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʣʠʩʪʘ, ʦʙʨʘʟʝʮ ʉʠʨʠʷ 2018 ʛ 

ˉ
 
ʧ
/
ʧ
 
 

ʧ
ʧ
ʧ
ʧ

  
  
  
  
 

ʧ
ʤ
ʘ  
  

ʇ
ʨ
ʠ
ʟ
ʥ
ʘ
ʢ

 ʈʘʟʤʝʨʳ ʚʦʣʦʩʢʘ ʂʣʝʪʢʠ 

ʵʧʠʜʝʨʤʠʩʘ, 

ʄʢʤ 

ʋʩʪʴʠʮʘ, 

ʤʢʤ 

ɼʨʫʟʳ, 

ʤʢʤ ʜʣʠʥʥʳʡ, ʤʢʤ ʩʨʝʜʥʠʡ, ʤʢʤ ʢʦʨʦʪʢʠʡ, ʤʢʤ 

l b L B L b l B l b d 

1 2 3 4 5 6 7 8 9 10 11 12 

1 860 30 460 22 135 24 34 28 18 20 30 

2 986 38 344 16 226 22 28 24 18 20 40 

3 648 30 486 20 248 18 30 26 22 18 34 

4 666 32 362 16 140 12 24 20 24 20 32 

5 830 38 486 30 108 18 32 24 20 18 30 

6 532 28 400 26 150 16 36 24 20 18 30 

7 522 20 340 14 266 14 26 26 20 20 28 

8 830 30 368 30 132 12 34 20 18 16 26 

9 728 18 310 18 138 16 32 26 24 22 28 

10 1000 38 314 18 112 18 24 28 18 20 26 

11 695 40 398 20 202 18 26 30 20 18 28 

12 578 30 446 14 233 20 32 26 24 22 32 

13 634 32 454 26 106 20 34 30 18 16 30 

14 748 24 379 24 108 16 28 24 22 20 34 

15 965 24 358 30 214 26 36 24 24 22 30 

16 986 28 318 26 226 18 34 24 20 18 28 

17 845 26 412 30 108 22 34 20 20 18 28 

18 542 30 324 24 204 18 32 28 18 16 34 

19 999 32 324 16 98 30 28 26 18 16 28 

20 962 38 366 26 104 18 30 26 24 22 20 

21 812 14 394 30 136 30 32 24 24 22 28 

22 930 18 485 30 182 16 26 22 22 16 36 

23 810 20 400 18 206 18 30 28 22 18 28 

24 898 24 342 16 266 24 28 30 26 24 28 

25 758 26 420 24 260 22 24 20 20 18 32 

26 630 30 445 24 160 18 32 24 20 16 34 

27 1010 16 356 24 196 14 34 26 20 18 26 

28 645 24 430 30 106 20 30 30 18 16 24 

29 1211 32 488 22 200 20 30 22 18 14 26 

30 635 24 422 22 236 14 30 24 20 18 30 

M 796,50 27,80 394,36 22,86 173,53 19,06 30,66 25,13 20,66 18,66 29,60 

m 65,18 2,58 21,15 2,00 21,13 1,68 1,40 1,13 0,90 0,90 1,45 

 

ʇʨʠʤʝʯʘʥʠʝ: l ï ʜʣʠʥʘ, b ï ʰʠʨʠʥʘ, d ï ʜʠʘʤʝʪʨ, M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 
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ʊʘʙʣʠʮʘ 9 

ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʣʠʩʪʘ, ʦʙʨʘʟʝʮ ʉʠʨʠʷ 2019 ʛ 

ˉ
 
ʧ
/
ʧ
 
 

ʧ
ʧ
ʧ
ʧ

  
  
  
  
 

ʧ
ʤ
ʘ  
  

ʇ
ʨ
ʠ
ʟ
ʥ
ʘ
ʢ

 ʈʘʟʤʝʨʳ ʚʦʣʦʩʢʘ ʂʣʝʪʢʠ 

ʵʧʠʜʝʨʤʠʩʘ, 

ʄʢʤ 

ʋʩʪʴʠʮʘ, 

ʤʢʤ 

ɼʨʫʟʳ, 

ʤʢʤ ʜʣʠʥʥʳʡ, ʤʢʤ ʩʨʝʜʥʠʡ, ʤʢʤ ʢʦʨʦʪʢʠʡ, ʤʢʤ 

l b l B L b l B l b d 

1 2 3 4 5 6 7 8 9 10 11 12 

1 864 32 480 16 160 16 32 24 20 16 40 

2 960 40 304 32 240 24 32 20 24 16 32 

3 640 32 480 24 240 16 28 20 20 20 24 

4 656 32 352 16 48 8 20 20 20 16 24 

5 832 40 496 32 80 8 36 28 24 24 32 

6 576 32 400 24 176 16 32 20 24 20 16 

7 512 16 320 16 272 16 24 20 24 20 32 

8 832 32 320 32 144 8 32 28 24 24 24 

9 720 16 368 16 128 16 28 24 20 20 20 

10 1008 40 304 16 80 16 32 28 20 16 28 

11 800 40 400 16 208 24 32 32 20 20 32 

12 560 32 448 24 208 16 36 28 20 16 40 

13 640 32 496 24 96 16 36 28 24 20 32 

14 736 24 384 24 128 16 32 20 20 16 36 

15 960 24 352 32 240 24 28 28 20 16 28 

16 976 32 320 24 256 16 28 20 24 20 28 

17 848 24 400 24 80 24 36 24 24 20 28 

18 512 32 304 16 208 24 36 32 24 20 36 

19 1008 32 320 24 208 32 36 24 24 16 32 

20 960 40 368 24 80 24 40 16 20 20 24 

21 832 16 400 32 176 16 32 28 20 20 32 

22 960 16 496 32 192 16 20 20 20 16 32 

23 816 16 416 16 208 8 24 20 20 16 24 

24 1152 24 352 24 256 16 24 20 24 16 20 

25 752 24 432 24 160 24 28 20 20 20 40 

26 640 32 448 16 80 16 36 20 24 20 36 

27 1280 24 384 24 96 16 36 20 24 16 20 

28 640 16 400 32 96 16 32 24 20 20 28 

29 1200 24 496 24 208 16 24 20 20 16 28 

30 640 32 432 24 256 24 32 20 24 20 40 

M 817,06 28,26 395,73 23,46 166,93 17,60 30,80 23,20 21,86 18,53 29,60 

m 75,02 3,01 23,89 2,20 25,23 2,13 1,92 1,58 0,75 0,91 2,43 

 

ʇʨʠʤʝʯʘʥʠʝ: l ï ʜʣʠʥʘ, b ï ʰʠʨʠʥʘ, d ï ʜʠʘʤʝʪʨ, M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ  



58 

  

ʊʘʙʣʠʮʘ 10 

ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʣʠʩʪʘ, ʦʙʨʘʟʝʮ ʂʨʳʤ 2019 ʛ 

ˉ
 
ʧ
/
ʧ
 
 

ʧ
ʧ
ʧ
ʧ

  
  
  
  
 

ʧ
ʤ
ʘ  
  

ʇ
ʨ
ʠ
ʟ
ʥ
ʘ
ʢ

 ʈʘʟʤʝʨʳ ʚʦʣʦʩʢʘ ʂʣʝʪʢʠ 

ʵʧʠʜʝʨʤʠʩʘ, 

ʄʢʤ 

ʋʩʪʴʠʮʘ, 

ʤʢʤ 

ɼʨʫʟʳ, 

ʤʢʤ ʜʣʠʥʥʳʡ, ʤʢʤ ʩʨʝʜʥʠʡ, ʤʢʤ ʢʦʨʦʪʢʠʡ, ʤʢʤ 

l b l B L b l B l b d 

1 2 3 4 5 6 7 8 9 10 11 12 

1 816 32 352 8 128 16 32 28 20 20 32 

2 720 24 384 19,2 96 8 40 28 16 16 28 

3 576 24 400 16 64 8 48 24 20 16 36 

4 512 17,6 352 19,2 112 16 32 32 24 20 32 

5 672 16 368 32 64 8 32 36 20 20 24 

6 720 33,6 352 16 144 8 36 24 24 16 32 

7 880 32 400 16 240 16 36 24 20 16 40 

8 544 16 480 24 144 16 48 24 24 16 24 

9 640 24 432 16 288 16 48 48 20 12 32 

10 672 32 480 19,2 288 8 48 32 24 20 16 

11 800 32 384 16 256 8 52 20 16 16 19,2 

12 720 33,6 416 16 160 8 40 24 12 12 24 

13 1040 36 304 16 240 8 40 28 16 12 33,6 

14 992 48 496 16 272 8 28 28 20 16 32 

15 1040 40 432 16 288 8 52 28 16 16 40 

16 1328 40 432 16 160 8 32 40 24 20 35,2 

17 736 16 464 16 224 24 28 24 20 16 40 

18 512 32 480 32 240 16 32 24 20 16 48 

19 800 32 480 24 192 16 40 24 20 16 40 

20 720 32 432 16 256 16 44 28 20 20 35,2 

21 640 32 368 8 288 8 52 44 20 20 40 

22 592 32 416 32 192 8 56 32 20 20 35,2 

23 800 16 416 16 208 8 40 40 24 16 48 

24 560 16 320 16 256 16 44 40 20 16 48 

25 560 32 480 24 256 24 48 24 20 16 40 

26 752 48 480 32 256 16 60 36 20 20 36,8 

27 720 32 448 32 80 16 40 40 20 12 40 

28 1280 48 368 16 208 24 52 28 20 16 35,2 

29 560 30,4 480 24 48 16 40 32 24 24 36,8 

30 1040 48 352 16 160 16 40 32 20 20 32 

M 764,76 30,84 414,86 19,52 193,60 13,06 42,00 30,53 20,13 17,06 34,50 

m 79,33 3,70 20,48 2,52 28,21 1,99 3,18 2,64 1,07 1,10 2,91 

ʇʨʠʤʝʯʘʥʠʝ: l ï ʜʣʠʥʘ, b ï ʰʠʨʠʥʘ, d ï ʜʠʘʤʝʪʨ, M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʤʳ ʩʦʩʪʘʚʠʣʠ ʪʘʙʣʠʮʫ ʤʠʥʠʤʘʣʴʥʳʭ 

ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʣʠʩʪʘ (ʪʘʙʣ. 11).
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               ʊʘʙʣʠʮʘ 11 

ʄʠʥʠʤʘʣʴʥʳʝ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʣʠʩʪʘ 

 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʡ, ʤʳ ʚʳʚʝʣʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʝʥʥʳʭ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʣʠʩʪʘ. ɼʘʥʥʳʝ ʧʨʠʚʝʣʠ ʚ 

ʪʘʙʣʠʮʝ 12 

 

 

 

               ʆʙʨʘʟʝʮ 

 

ʇʨʠʟʥʘʢ 

ɺʀʃɸʈ 2016 ʛ 

ʤʢʤ 

ʂʨʳʤ 2017 ʛ 

ʄʢʤ 

ʄʦʣʜʦʚʘ 2017 ʛ 

ʄʢʤ 

ʉʠʨʠʷ 2018 ʛ 

ʄʢʤ 

ʉʠʨʠʷ 2019 ʛ 

ʤʢʤ 

ʂʨʳʤ 2019 ʛ 

ʤʢʤ 

ʚʦʣʦʩʦʢ 

ʜʣʠʥʥʳʡ 

l 664 ï 1220 660 ï 1188 648 ï 1228 522 ï 1211 512 ï 1200 512 ï 1328 

b 12 ï 24 12 ï 40 12 ï 56 14 ï 40 16 ï 40 16 ï 48 

ʚʦʣʦʩʦʢ 

ʩʨʝʜʥʠʡ 

l 308 ï 608 300 ï 628 292 ï 672 310 ï 488 304 ï 496 320 ï 496 

b 12 ï 20 12 ï 28 12 ï 32 14 ï 30 16 ï 32 8 ï 32 

ʚʦʣʦʩʦʢ 

ʢʦʨʦʪʢʠʡ 

l 56 ï 252 36 ï 256 96 ï 272 98 ï 266 48 ï 272 48 ï 288 

b 8 ï 16 8 ï 16 8 ï 16 12 ï 30 8 ï 32 8 ï 24 

ʢʣʝʪʢʠ 

ʵʧʠʜʝʨʤʳ 

l 15 ï 34 13 ï 39 16 ï 40 24 ï 36 20 ï 40 28 ï 60 

b 8 ï 21 11 ï 24 14 ï 26 20 ï 30 16 ï 32 20 ï 44 

ʫʩʪʴʠʮʘ 

 

l 9 ï 21 13 ï 23 15 ï 22 18 ï 26 20 ï 24 12 ï 24 

b 8 ï 17 14 ï 22 13 ï 20 14 ï 24 16 ï 24 12 ï 24 

ʜʨʫʟʳ d 16 ï 32 12 ï 44 14 ï 35 20 ï 40 16 ï 40 16 ï 48 
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ʊʘʙʣʠʮʘ 12 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʣʠʩʪʘ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʨʝʥʥʳʝ ʥʘʤʠ ʨʘʟʤʝʨʳ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ (ʚʦʣʦʩʢʦʚ, ʢʣʝʪʦʢ ʵʧʠʜʝʨʤʳ, ʫʩʪʴʠʮ, ʜʨʫʟ) 

ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʙʣʠʟʢʠʭ ʧʨʝʜʝʣʘʭ.  

 

  

             ʆʙʨʘʟʝʮ 

 

ʇʨʠʟʥʘʢ 

ɺʀʃɸʈ 2016 ʛ 

M ± m, ʤʢʤ 

ʂʨʳʤ 2017 ʛ 

M ± m, ʤʢʤ 

ʄʦʣʜʦʚʘ 2017 ʛ 

M ± m, ʤʢʤ 

ʉʠʨʠʷ 2018 ʛ 

M ± m, ʤʢʤ 

ʉʠʨʠʷ 2019 ʛ 

M ± m, ʤʢʤ 

ʂʨʳʤ 2019 ʛ 

M ± m, ʤʢʤ 

ʚʦʣʦʩʦʢ 

ʜʣʠʥʥʳʡ 

l 890,53 ± 29,78 790,80 ± 23,51 862,80 ± 30,59 796,50 ± 65,18 817,06 ± 75,02 764,76 ± 79,33 

b 18,27 ± 0,46 18,53 ± 1,29 19,87 ± 1,42 27,80 ± 2,58 28,26 ± 3,01 30,84 ± 3,70 

ʚʦʣʦʩʦʢ 

ʩʨʝʜʥʠʡ 

l 443,07 ±14,55 493,33 ± 17,99 490,53 ± 17,64 394,36 ± 21,15 395,73 ± 23,89 414,86 ± 20,48 

b 14,80 ± 0,55 16,80 ± 0,65 17,87 ± 0,97 22,86 ± 2,00 23,46 ± 2,20 19,52 ± 2,52 

ʚʦʣʦʩʦʢ 

ʢʦʨʦʪʢʠʡ 

l 138,80 ± 10,86 117,33 ± 10,90 172,53 ± 10,04 173,53 ± 21,13 166,93 ± 25,23 193,60 ± 28, 21 

b 12,67 ± 0,43 10,80 ± 0,48 12,93 ± 0,46 19,06 ± 1,68 17,60 ± 2,13 13,06 ± 1,93 

ʢʣʝʪʢʠ 

ʵʧʠʜʝʨʤʳ 

l 20,90 ± 0,78 25,29 ± 1,22 24,26 ± 1,82 30,66 ± 1,40 30,80 ± 1,92 42,00 ± 3,18 

b 13,97 ± 0,55 16,06 ± 0,59 18,26 ± 1,15 25,13 ± 1,13 23,20 ± 1,58 30,53 ± 2,64 

ʫʩʪʴʠʮʘ 

 

l 16,30 ± 0,60 18,03  ± 0,52 18,06  ± 0,68 20,66 ± 0,90 21,86 ± 0,75 20,13 ± 1,07 

b 13,37 ± 0,39 15,94 ± 0,34 15,77 ± 0,58 18,66 ± 0,90 18,53 ± 0,91 17,06 ± 1,10 

ʜʨʫʟʳ d 22,93 ± 1,79 23,68 ± 1,45 21,31 ± 1,24 29,60 ± 1,45 29,60 ± 2,43 34,50 ± 2,91 
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3.2.2. ɸʥʘʪʦʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʩʪʝʙʣ ̫

 

ʇʦʢʨʦʚʥʘʷ ʪʢʘʥʴ ʩʪʝʙʣʷ ï ʵʧʠʜʝʨʤʠʩ, ʢʦʨʦʨʳʡ ʧʦʢʨʳʪ ʩʣʦʝʤ ʢʫʪʠʢʫʣʳ. 

ʇʝʨʚʠʯʥʘʷ ʢʦʨʘ ʩʦʩʪʦʠʪ ʠʟ 5 ï 8 ʩʣʦʝʚ ʧʘʨʝʥʭʠʤʳ. ʇʝʨʠʮʠʢʣ ʠʟ 4 ï 7 ʩʣʦʝʚ ʢʣʝʪʦʢ 

ʩʢʣʝʨʝʥʭʠʤʳ ʩ ʥʝʙʦʣʴʰʠʤʠ ʤʝʞʢʣʝʪʥʠʢʘʤʠ. ʇʨʦʚʦʜʷʱʘʷ ʩʠʩʪʝʤʘ ï ʥʝʧʫʯʢʦʚʦʛʦ 

ʩʪʨʦʝʥʠʷ. ʉʝʨʜʮʝʚʠʥʘ ʙʦʣʴʰʘʷ ʩʦʩʪʦʠʪ ʠʟ ʧʘʨʝʥʭʠʤʥʳʭ ʢʣʝʪʦʢ (ʨʠʩ.18).  

          ɺ ʧʝʨʚʠʯʥʦʡ ʢʦʨʝ ʠ ʩʝʨʜʮʝʚʠʥʝ  ʦʙʥʘʨʫʞʝʥʳ ʢʨʠʩʪʘʣʣʳ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ ï 

ʜʨʫʟʳ, ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ (ʨʠʩ.19).   

 

 

ʈʠʩ.18. ʆʙʱʠʡ ʚʠʜ ʧʦʧʝʨʝʯʥʦʛʦ ʩʨʝʟʘ ʩʪʝʙʣʷ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ: 

1 ï ʵʧʠʜʝʨʤʠʩ, 2 ï ʧʝʨʚʠʯʥʘʷ ʢʦʨʘ, 3 ï ʧʝʨʠʮʠʢʣ, 4 ï ʢʘʤʙʠʡ, 5 ï ʬʣʦʵʤʘ, 6 ï ʢʩʠʣʝʤʘ, 

7 ï ʩʝʨʜʮʝʚʠʥʘ 

 

1 

2 

3 

4 

5 

6 

7 
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ʈʠʩ.19. ʆʙʱʠʡ ʚʠʜ ʩʪʝʙʣʷ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ: ɼ ï ʢʨʠʩʪʘʣʣʳ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ (ʜʨʫʟʳ). 

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʩʪʝʙʣʷ ʧʨʦʚʦʜʠʣʠ ʠʟʤʝʨʝʥʠʷ 

ʪʦʣʱʠʥʳ ʧʝʨʚʠʯʥʦʡ ʢʦʨʳ, ʧʝʨʠʮʠʢʣʘ, ʬʣʦʵʤʳ, ʢʩʠʣʝʤʳ, ʨʘʜʠʫʩʘ ʩʪʝʙʣʝʡ ʠ 

ʜʠʘʤʝʪʨ ʢʨʠʩʪʘʣʣʦʚ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ ï ʜʨʫʟ (ʪʘʙʣ. 13 ï 18). 

ɼ 
ɼ 

ɼ 
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ʊʘʙʣʠʮʘ 13 

ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʩʪʝʙʣʷ, ʦʙʨʘʟʝʮ ɺʀʃɸʈ 2016 ʛ 

ʇʨʠʟʥʘʢ 

 

 

ˉ ʧ/ʧ 

ʊʦʣʱʠʥʘ 

ʧʝʨʚʠʯʥʦʡ 

ʢʦʨʳ, 

ʤʢʤ 

ʇʝʨʠʮʠʢʣ, 

ʤʢʤ 

ʌʣʦʵʤʘ, 

ʤʢʤ 

ʂʩʠʣʝʤʘ, 

ʤʢʤ 

ʈʘʜʠʫʩ, 

ʤʢʤ 

ɼʨʫʟʳ, 

ʤʢʤ 

1 2 3 4 5 6 7 

1 170 70 100 480 1400 36 

2 150 70 80 330 1250 24 

3 240 140 120 430 1450 28 

4 250 130 120 300 1510 24 

5 320 180 100 340 1500 44 

6 160 130 80 380 1520 16 

7 120 100 80 400 1440 32 

8 170 70 70 940 1100 28 

9 110 70 110 370 1340 28 

10 220 200 90 330 1650 40 

11 170 100 110 350 1530 32 

12 130 80 160 430 1520 24 

13 130 110 180 420 1350 44 

14 220 90 450 580 1440 28 

15 150 50 80 330 1020 32 

16 130 60 70 400 1420 30 

17 350 160 90 350 1610 18 

18 200 80 50 460 1050 28 

19 180 80 90 470 1400 26 

20 200 130 130 400 1500 26 

21 150 50 220 620 1320 20 

22 220 140 130 460 1520 32 

23 180 70 110 450 1430 32 

24 150 80 130 480 1450 24 

25 130 100 90 440 1250 24 

26 160 50 80 280 1200 24 

27 130 110 130 70 1230 28 

28 130 70 110 420 1420 20 

29 250 130 130 490 1750 32 

30 220 140 80 380 1470 32 

M 183,00 101,33 119,00 419,33 1401,33 28,53 

m 10,56 7,17 13,08 25,35 30,69 2,50 

 

ʇʨʠʤʝʯʘʥʠʝ: M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 
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ʊʘʙʣʠʮʘ 14 

ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʩʪʝʙʣʷ, ʦʙʨʘʟʝʮ ʂʨʳʤ 2017 ʛ 

ʇʨʠʟʥʘʢ 

 

 

ˉ ʧ/ʧ 

ʊʦʣʱʠʥʘ 

ʧʝʨʚʠʯʥʦʡ 

ʢʦʨʳ, 

ʤʢʤ 

ʇʝʨʠʮʠʢʣ, 

ʄʢʤ 

ʌʣʦʵʤʘ, 

ʤʢʤ 

ʂʩʠʣʝʤʘ, 

ʤʢʤ 

ʈʘʜʠʫʩ, 

ʤʢʤ 

ɼʨʫʟʳ, 

ʤʢʤ 

1 2 3 4 5 6 7 

1 100 80 76 320 900 24 

2 92 96 68 288 1500 26 

3 96 64 60 336 830 18 

4 64 76 56 292 650 32 

5 100 64 96 240 850 32 

6 212 136 120 236 1230 24 

7 172 120 84 320 1160 28 

8 348 196 112 304 1220 18 

9 112 92 88 224 1160 18 

10 280 204 124 252 1440 20 

11 140 56 64 116 600 20 

12 100 52 40 88 700 20 

13 96 72 56 92 700 24 

14 100 76 60 232 720 24 

15 164 84 68 96 780 30 

16 360 168 108 260 1440 32 

17 60 92 64 256 950 32 

18 88 64 56 100 640 28 

19 72 68 52 184 750 28 

20 108 68 80 216 980 24 

21 104 56 84 220 960 24 

22 88 76 124 288 1100 24 

23 104 64 96 212 1000 18 

24 84 72 68 96 650 16 

25 392 200 72 260 1510 20 

26 132 84 80 288 1030 20 

27 76 60 88 188 1050 24 

28 72 64 100 320 710 24 

29 128 56 68 100 680 28 

30 92 68 56 332 850 32 

M 137,87 90,93 78,93 225,20 958,00 24,40 

m 16,43 8,13 4,15 14,94 50,16 1,84 

 

ʇʨʠʤʝʯʘʥʠʝ: M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 
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ʊʘʙʣʠʮʘ 15 

ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʩʪʝʙʣʷ, ʦʙʨʘʟʝʮ ʄʦʣʜʦʚʘ 2017 ʛ 

ʇʨʠʟʥʘʢ 

 

 

ˉ ʧ/ʧ 

ʊʦʣʱʠʥʘ 

ʧʝʨʚʠʯʥʦʡ 

ʢʦʨʳ, 

ʤʢʤ 

ʇʝʨʠʮʠʢʣ, 

ʤʢʤ 

ʌʣʦʵʤʘ, 

ʤʢʤ 

ʂʩʠʣʝʤʘ, 

ʤʢʤ 

ʈʘʜʠʫʩ, 

ʤʢʤ 

ɼʨʫʟʳ, 

ʤʢʤ 

1 2 3 4 5 6 7 

1 240 196 80 608 1930 18 

2 176 136 96 496 2000 20 

3 244 152 108 360 2300 20 

4 200 116 44 400 2240 24 

5 108 136 36 164 1300 26 

6 136 100 40 148 930 18 

7 184 128 44 288 1430 32 

8 232 136 52 404 1850 32 

9 300 144 68 344 1640 30 

10 144 108 24 228 1100 24 

11 224 116 48 360 1400 26 

12 240 108 56 228 1310 28 

13 156 84 48 108 880 20 

14 216 104 60 152 920 20 

15 160 92 64 112 880 24 

16 204 120 48 168 980 24 

17 244 156 80 276 1560 24 

18 168 120 72 280 1530 32 

19 164 92 52 108 930 32 

20 160 100 36 112 900 18 

21 232 168 96 520 2100 20 

22 216 116 120 372 1940 20 

23 300 88 60 428 2000 24 

24 180 120 52 264 2100 26 

25 148 128 36 152 960 28 

26 160 120 72 256 1000 28 

27 312 160 56 400 1700 18 

28 200 108 64 164 950 18 

29 208 100 60 144 900 28 

30 144 120 64 204 1240 28 

M 200,00 122,40 61,20 274,93 1430,00 24,33 

m 9,26 4,69 4,05 24,88 87,98 1,78 

 

ʇʨʠʤʝʯʘʥʠʝ: M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 

 

 



66 

  

ʊʘʙʣʠʮʘ 16 

ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʩʪʝʙʣʷ, ʦʙʨʘʟʝʮ ʉʠʨʠʷ 2018 ʛ 

ʇʨʠʟʥʘʢ 

 

 

ˉ ʧ/ʧ 

ʊʦʣʱʠʥʘ 

ʧʝʨʚʠʯʥʦʡ 

ʢʦʨʳ, 

ʤʢʤ 

ʇʝʨʠʮʠʢʣ, 

ʤʢʤ 

ʌʣʦʵʤʘ, 

ʤʢʤ 

ʂʩʠʣʝʤʘ, 

ʤʢʤ 

ʈʘʜʠʫʩ, 

ʤʢʤ 

ɼʨʫʟʳ, 

ʤʢʤ 

1 2 3 4 5 6 7 

1 100 102 44 900 1600 32 

2 106 116 42 700 1560 40 

3 88 103 32 780 1740 48 

4 74 102 28 834 1800 26 

5 90 98 44 834 1820 32 

6 120 94 44 750 1840 32 

7 88 118 42 1000 1600 28 

8 130 114 34 1000 2010 30 

9 120 118 36 930 1700 30 

10 84 114 36 870 1700 32 

11 124 112 36 750 1500 34 

12 100 84 64 860 1440 34 

13 94 78 44 1000 1780 32 

14 88 90 32 788 1560 30 

15 98 140 44 820 1800 30 

16 110 108 48 840 1700 28 

17 116 102 48 840 1600 34 

18 90 110 32 718 1600 30 

19 114 96 32 636 1780 30 

20 110 96 32 875 1660 32 

21 88 100 32 834 1760 32 

22 120 100 48 788 1480 28 

23 110 94 46 916 1650 28 

24 112 140 46 625 1600 30 

25 98 110 30 634 1700 30 

26 114 124 38 734 1700 30 

27 112 124 46 776 1700 34 

28 110 94 48 648 1400 26 

29 98 118 38 700 1500 32 

30 102 116 38 960 1500 32 

M 103,60 107,16 40,13 811,33 1659,33 31,53 

m 5,10 5,41 2,90 40,95 50,85 1,55 

 

ʇʨʠʤʝʯʘʥʠʝ: M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 
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ʊʘʙʣʠʮʘ 17 

ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʩʪʝʙʣʷ, ʦʙʨʘʟʝʮ ʉʠʨʠʷ 2019 ʛ 

ʇʨʠʟʥʘʢ 

 

 

ˉ ʧ/ʧ 

ʊʦʣʱʠʥʘ 

ʧʝʨʚʠʯʥʦʡ 

ʢʦʨʳ, 

ʤʢʤ 

ʇʝʨʠʮʠʢʣ, 

ʤʢʤ 

ʌʣʦʵʤʘ, 

ʤʢʤ 

ʂʩʠʣʝʤʘ, 

ʤʢʤ 

ʈʘʜʠʫʩ, 

ʤʢʤ 

ɼʨʫʟʳ, 

ʤʢʤ 

1 2 3 4 5 6 7 

1 96 112 32 800 1800 28 

2 104 96 64 624 1800 26 

3 64 112 64 880 1800 26 

4 64 112 32 928 1760 28 

5 80 96 48 928 1800 28 

6 128 96 64 704 2000 32 

7 48 128 48 1012 3600 36 

8 144 144 48 940 2000 24 

9 96 80 64 848 1600 40 

10 80 80 64 896 1800 28 

11 128 112 64 736 1600 32 

12 96 64 80 800 1400 24 

13 80 80 64 1008 2000 36 

14 64 80 32 760 1440 28 

15 80 160 80 800 1800 20 

16 112 128 64 880 1600 20 

17 112 112 64 720 1600 28 

18 96 112 48 608 1600 40 

19 144 80 48 640 1880 32 

20 112 112 48 952 1440 24 

21 96 112 48 852 1360 48 

22 112 112 80 688 2080 24 

23 80 64 64 928 1600 36 

24 80 160 80 608 1800 28 

25 96 112 32 640 1600 40 

26 144 144 48 752 1800 28 

27 96 128 64 880 1600 32 

28 96 80 64 640 1600 40 

29 80 128 32 712 1400 48 

30 112 96 48 968 1400 32 

M 97,33 107,73 56,00 804,40 1752,00 31,20 

m 9,15 9,53 5,60 47,36 149,86 2,72 

 

ʇʨʠʤʝʯʘʥʠʝ: M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 
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ʊʘʙʣʠʮʘ 18 

ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʩʪʝʙʣʷ, ʦʙʨʘʟʝʮ ʂʨʳʤ 2019 ʛ 

ʇʨʠʟʥʘʢ 

 

 

ˉ ʧ/ʧ 

ʊʦʣʱʠʥʘ 

ʧʝʨʚʠʯʥʦʡ 

ʢʦʨʳ, 

ʤʢʤ 

ʇʝʨʠʮʠʢʣ, 

ʤʢʤ 

ʌʣʦʵʤʘ, 

ʤʢʤ 

ʂʩʠʣʝʤʘ, 

ʤʢʤ 

ʈʘʜʠʫʩ, 

ʤʢʤ 

ɼʨʫʟʳ, 

ʤʢʤ 

1 2 3 4 5 6 7 

1 96 128 16 320 928 32 

2 80 64 24 256 1040 30 

3 128 80 32 304 1040 32 

4 64 96 24 240 1080 28 

5 96 96 16 288 1000 24 

6 80 64 48 240 1040 24 

7 80 64 16 304 1000 18 

8 80 80 32 288 1000 18 

9 64 96 32 240 960 18 

10 96 80 32 224 1080 20 

11 96 80 24 272 1000 20 

12 80 80 32 240 1000 32 

13 80 64 32 240 1040 32 

14 96 64 16 240 960 18 

15 80 80 32 272 1040 18 

16 80 64 24 272 1000 18 

17 80 80 24 272 1000 24 

18 96 80 32 288 960 24 

19 64 80 32 320 960 20 

20 80 80 16 304 920 20 

21 96 64 32 320 1040 32 

22 80 96 32 288 960 34 

23 80 64 16 240 1000 24 

24 64 80 24 240 960 24 

25 80 80 24 256 1000 20 

26 80 96 24 288 960 18 

27 80 64 32 224 1000 18 

28 80 80 32 272 1040 24 

29 96 80 24 208 1000 32 

30 64 48 24 240 920 36 

M 83,20 78,40 26,66 266,66 997,60 24,40 

m 5,06 5,73 2,75 11,77 15,96 2,24 

ʇʨʠʤʝʯʘʥʠʝ: M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʤʳ ʩʦʩʪʘʚʠʣʠ ʪʘʙʣʠʮʫ ʤʠʥʠʤʘʣʴʥʳʭ 

ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʩʪʝʙʣʷ (ʪʘʙʣ. 19).
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ʊʘʙʣʠʮʘ 19 

ʄʠʥʠʤʘʣʴʥʳʝ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ  ʟʥʘʯʝʥʠʷ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʩʪʝʙʣʷ 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʡ ʤʳ ʚʳʚʝʣʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʝʥʥʳʭ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʩʪʝʙʣʷ. ɼʘʥʥʳʝ ʧʨʠʚʝʣʠ ʚ 

ʪʘʙʣʠʮʝ 20. 

       ʆʙʨʘʟʝʮ 

 

   ʇʨʠʟʥʘʢ 

ɺʀʃɸʈ 2016 ʛ ʂʨʳʤ 2017 ʛ ʄʦʣʜʦʚʘ 2017 ʛ ʉʠʨʠʷ 2018 ʛ ʉʠʨʠʷ 2019 ʛ ʂʨʳʤ 2019 ʛ 

ʤʢʤ ʤʢʤ ʤʢʤ ʄʢʤ ʤʢʤ ʤʢʤ 

ʪʦʣʱʠʥʘ 

ʧʝʨʚʠʯʥʦʡ ʢʦʨʳ 
110 ï 350 60 ï 392 108 ï 312 74 ï 130 48 ï 144 64 ï 128 

ʪʦʣʱʠʥʘ 

ʧʝʨʠʮʠʢʣʘ 
50 ï 200 52 ï 204 84 ï 196 78 ï 140 64 ï 160 48 ï 128 

ʪʦʣʱʠʥʘ ʬʣʦʵʤʳ 50 ï 450 40 ï 124 24 ï 120 28 ï 64 32 ï 80 16 ï 48 

ʪʦʣʱʠʥʘ ʢʩʠʣʝʤʳ 70 ï 940 88 ï 336 108 ï 608 625 ï 1000 608 ï 1012 208 ï 320 

ʜʠʘʤʝʪʨ ʜʨʫʟ 16 ï 44 16 ï 32 18 ï 32 26 ï 48 20 ï 48 18 ï 36 

ʨʘʜʠʫʩ ʩʪʝʙʣʷ 1020 ï 1750 650 ï 1510 880 ï 2300 1400 ï 2010 1360 ï 3600 920 ï 1080 
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ʊʘʙʣʠʮʘ 20   

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʩʪʝʙʣʷ 
 

ʇʨʠʤʝʯʘʥʠʝ: M- ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m- ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʩʦʦʪʥʦʰʝʥʠʷʤ ʪʦʣʱʠʥʳ ʧʝʨʚʠʯʥʦʡ ʢʦʨʳ, ʧʝʨʠʮʠʢʣʘ, ʬʣʦʵʤʳ ʠ ʢʩʠʣʝʤʳ ʢ ʦʙʱʝʤʫ ʨʘʜʠʫʩʫ 

ʩʪʝʙʣʷ ʜʘʥʥʳʝ ʦʙʨʘʟʮʳ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ.  

ʆʙʨʘʟʝʮ 

 

 

 

 

 

 

 

ʇʨʠʟʥʘʢ 

ɺʀʃɸʈ 2016 ʛ ʂʨʳʤ 2017 ʛ ʄʦʣʜʦʚʘ 2017 ʛ ʉʠʨʠʷ 2018 ʛ ʉʠʨʠʷ 2019 ʛ ʂʨʳʤ 2019 ʛ 
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ʠ
ʝ
 

ʧ
ʨ
ʠ
ʟ
ʥ
ʘ
ʢ
ʘ
 
ʢ
 
ʨ
ʘ
ʜ
ʠ
ʫ
ʩ
ʫ
 

ʩ
ʪ
ʝ
ʙ
ʣ
ʷ
,
 
%

 

M
Ñ
m
,
 
ʤ
ʢ
ʤ

 

ʉ
ʦ
ʦ
ʪ
ʥ
ʦ
ʰ
ʝ
ʥ
ʠ
ʝ
 

ʧ
ʨ
ʠ
ʟ
ʥ
ʘ
ʢ
ʘ
 
ʢ
 
ʨ
ʘ
ʜ
ʠ
ʫ
ʩ
ʫ
 

ʩ
ʪ
ʝ
ʙ
ʣ
ʷ
,
 
%

 

M
Ñ
m
,
 
ʤ
ʢ
ʤ

 

ʉ
ʦ
ʦ
ʪ
ʥ
ʦ
ʰ
ʝ
ʥ
ʠ
ʝ
 

ʧ
ʨ
ʠ
ʟ
ʥ
ʘ
ʢ
ʘ
 
ʢ
 
ʨ
ʘ
ʜ
ʠ
ʫ
ʩ
ʫ
 

ʩ
ʪ
ʝ
ʙ
ʣ
ʷ
,
 
%

 

ʪʦʣʱʠʥʘ 

ʧʝʨʚʠʯʥʦʡ 

ʢʦʨʳ 

200,00 ± 

9,26 

 

13,99 

137,87 ± 

16,43 
14,39 

183,00 ± 

10,56 
13,06 

103,60 ± 

5,10 
6,24 

97,33 ± 

9,15 
5,55 

83,20 ± 

5,06 
3,83 

ʪʦʣʱʠʥʘ 

ʧʝʨʠʮʠʢʣʘ 

122,40 ± 

4,69 
8,56 

90,93 ± 

8,13 
9,49 

101,33 ± 

7,17 
7,23 

107,16 ± 

5,41 
6,45 

107,73 ± 

9,53 
6,15 

78,40 ± 

5,73 
7,86 

ʪʦʣʱʠʥʘ 

ʬʣʦʵʤʳ 

61,20 ± 

4,05 
4,28 

78,93 ± 

4,15 
8,24 

119,00 ± 

13,08 
8,49 

40,13 ± 

2,90 
2,42 

56,00 ± 

5,60 
3,20 

26,66 ± 

2,75 
2,67 

ʪʦʣʱʠʥʘ 

ʢʩʠʣʝʤʳ 

274,93 ± 

24,88 
19,23 

225,20 ± 

14,94 
23,51 

419,33 ± 

25,35 
29,92 

811,33 ± 

4,95 
48,89 

804,40 ± 

47,36 
45,91 

266,66 ± 

11,73 
26,73 

ʜʠʘʤʝʪʨ ʜʨʫʟ 
28,53 ± 

2,50  

24,40 ± 

1,84 
 

24,33 ± 

1,78  

31,53 ± 

1,50 
 

31,20 ± 

2,72 
 

24,40 ± 

2,24 
 

ʨʘʜʠʫʩ 

ʩʪʝʙʣʷ 

1430,00 

± 87,98  

958,00 ± 

50,16 
 

1401,33 

± 30,69  

1659,33 

± 50,85 
 

1752,00 

± 149,86 
 

997,60 ± 

15,96 
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3.2.3. ɸʥʘʪʦʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʮʚʝʪʢʘ  

ʂʣʝʪʢʠ ʚʝʥʯʠʢʘ ʤʥʦʛʦʫʛʦʣʴʥʳʝ, ʠʟʦʜʠʘʤʝʪʨʠʯʝʩʢʠʝ. ʕʧʠʜʝʨʤʠʩ 

ʯʘʰʝʣʠʩʪʠʢʦʚ ʩʦʩʪʦʠʪ ʠʟ ʢʣʝʪʦʢ ʩʦ ʩʣʝʛʢʘ ʚʦʣʥʠʩʪʳʤʠ ʩʪʝʥʢʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʳ 

ʙʣʠʟʢʦ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʧʦʢʨʳʪʳ ʛʣʘʜʢʦʡ ʢʫʪʠʢʫʣʦʡ. ɺ ʩʪʨʫʢʪʫʨʝ ʯʘʰʝʣʠʩʪʠʢʦʚ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʫʩʪʴʠʮʘ ʘʥʦʤʦʮʠʪʥʦʛʦ ʪʠʧʘ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʜʥʦʢʣʝʪʦʯʥʳʝ 

ʚʦʣʦʩʢʠ ʨʘʟʥʦʡ ʜʣʠʥʳ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʰʝʣʠʩʪʠʢʘ ʠ ʧʦ ʝʛʦ ʢʨʘʶ.  

ɺ ʧʨʝʧʘʨʘʪʘʭ ʮʚʝʪʢʦʚ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʧʳʣʴʮʘ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ  ʠ ʜʨʫʟʳ 

ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ (ʨʠʩ.20). 

  

  

ʈʠʩ.20. ʎʚʝʪʦʢ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ: 1 ï ʣʝʧʝʩʪʦʢ ʚʝʥʯʠʢʘ, 2 ï ʯʘʰʝʣʠʩʪʠʢ, ʦʧʫʰʝʥʥʳʡ  

ʚʦʣʦʩʢʘʤʠ, 3 ï ʯʘʰʝʣʠʩʪʠʢ ʩ ʜʨʫʟʘʤʠ, 4 ï ʧʳʣʴʮʘ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʮʚʝʪʢʘ ʧʨʦʚʦʜʠʣʠ ʠʟʤʝʨʝʥʠʷ 

ʚʦʣʦʩʢʦʚ ʯʘʰʝʣʠʩʪʠʢʘ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦ ʢʨʘʶ, ʢʨʠʩʪʘʣʣʦʚ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ ï 

ʜʨʫʟ, ʧʳʣʴʮʳ, ʢʣʝʪʦʢ ʵʧʠʜʝʨʤʳ ʠ ʫʩʪʴʠʮ (ʪʘʙʣ. 21 ï 26). 

1 2 

3 4 
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ʊʘʙʣʠʮʘ 21  

ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʮʚʝʪʢʘ, ʦʙʨʘʟʝʮ ɺʀʃɸʈ 2016 ʛ  

ʇʨʠʟ- 

ʥʘʢ 

 

 

ˉ 

ʧ/ʧ 

ɺʦʣʦʩʦʢ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʯʘʰʝʣʠʩʪʠʢʘ, 

ʤʢʤ 

ɺʦʣʦʩʦʢ ʧʦ 

ʢʨʘʶ 

ʯʘʰʝʣʠʩʪʠʢʘ, 

ʄʢʤ 

ʇʳʣʴ

-ʮʘ, 

ʤʢʤ 

ʂʣʝʪʢʠ 

ʵʧʠʜʝʨʤʳ 

ʯʘʰʝʣʠʩʪʠʢʘ, 

ʤʢʤ 

ʋʩʪʴʠʮʝ, 

ʤʢʤ 

ɼʨʫ-

ʟʳ, 

ʤʢʤ 

l b l b d l b l b d 

1 2 3 4 5 6 7 8 9 10 11 

1 956 48 316 8 44 26 15 14 10 12 

2 1068 32 40 4 40 20 15 17 11 12 

3 428 12 48 4 52 20 15 17 13 14 

4 688 36 260 8 48 22 15 20 17 16 

5 944 24 296 12 40 55 10 18 17 12 

6 476 12 292 12 44 21 14 18 16 16 

7 372 12 200 12 46 29 17 18 12 16 

8 136 12 272 8 42 21 10 20 12 12 

9 360 20 336 8 42 16 17 20 14 17 

10 100 16 200 8 40 30 22 17 13 16 

11 552 16 232 12 40 42 20 20 13 14 

12 56 8 240 12 40 36 20 19 14 14 

13 340 16 136 16 48 40 20 20 17 12 

14 480 36 292 8 46 40 16 16 14 15 

15 768 32 216 4 40 27 10 20 10 13 

16 492 20 368 8 42 28 10 21 11 14 

17 320 16 76 8 48 30 10 22 10 14 

18 188 12 80 12 40 27 14 20 13 16 

19 712 32 120 12 46 34 14 19 20 12 

20 100 8 80 8 40 26 15 18 15 16 

21 428 16 356 16 40 28 14 19 13 16 

22 696 12 196 12 48 30 15 20 15 14 

23 92 8 132 4 46 30 13 21 15 14 

24 312 8 176 8 42 35 19 22 15 14 

25 708 24 92 4 42 35 14 19 15 15 

26 400 20 228 8 50 30 17 17 15 13 

27 328 16 96 12 48 20 22 20 15 17 

28 1088 28 176 16 48 35 17 17 15 12 

29 960 36 328 12 38 35 15 20 14 12 

30 516 8 196 8 40 40 17 16 15 14 

M 502,13 19,87 202,53 9,47 43,60 30,27 15,40 18,83 13,97 14,13 

m 54,83 1,94 17,65 0,65 1,43 1,52 0,62 0,34 0,42 0,62 

ʇʨʠʤʝʯʘʥʠʝ: l ï ʜʣʠʥʘ, b ï ʰʠʨʠʥʘ, d ï ʜʠʘʤʝʪʨ, M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 
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ʊʘʙʣʠʮʘ 22  

ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʮʚʝʪʢʘ, ʦʙʨʘʟʝʮ ʂʨʳʤ 2017 ʛ  

  ʇʨʠʟ- 

   ʥʘʢ 

 

 

ˉ ʧ/ʧ 

ɺʦʣʦʩʦʢ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʯʘʰʝʣʠʩʪʠʢʘ, 

ʤʢʤ 

ɺʦʣʦʩʦʢ ʧʦ 

ʢʨʘʶ 

ʯʘʰʝʣʠʩʪʠʢʘ, 

ʄʢʤ 

ʇʳʣʴ

-ʮʘ, 

ʄʢʤ 

ʂʣʝʪʢʠ 

ʵʧʠʜʝʨʤʳ 

ʯʘʰʝʣʠʩʪʠʢʘ, 

ʤʢʤ 

ʋʩʪʴʠʮʝ, 

ʤʢʤ 

ɼʨʫʟʳ, 

ʤʢʤ 

l b l b D l b l b d 

1 2 3 4 5 6 7 8 9 10 11 

1 512 12 740 20 38 20 16 18 10 14 

2 312 12 600 12 44 24 15 18 10 14 

3 336 8 608 16 38 22 14 20 14 15 

4 172 8 428 12 46 30 15 20 15 16 

5 332 12 456 12 40 22 10 16 13 13 

6 88 12 444 40 40 34 14 17 12 12 

7 52 8 776 36 44 38 16 19 13 14 

8 128 12 840 28 44 36 20 19 16 14 

9 368 8 384 16 48 27 10 18 16 15 

10 316 8 296 16 46 28 10 22 15 15 

11 684 12 248 12 38 30 18 20 15 12 

12 512 12 272 16 42 32 18 20 15 13 

13 188 8 1180 32 48 28 18 18 10 16 

14 356 12 740 16 48 26 20 18 17 16 

15 692 16 500 16 38 36 20 17 17 17 

16 440 20 80 12 40 36 20 14 18 13 

17 280 12 96 12 42 38 20 20 14 14 

18 672 12 1056 32 42 40 16 17 13 15 

19 676 16 260 12 42 24 18 18 12 15 

20 88 12 344 8 48 26 18 18 12 15 

21 72 8 228 8 46 38 14 20 12 13 

22 428 16 168 12 42 40 10 20 10 14 

23 472 12 1148 28 48 35 10 22 13 14 

24 344 12 536 16 38 27 22 24 14 15 

25 428 8 348 12 42 28 20 19 15 16 

26 332 8 640 32 46 34 18 17 15 16 

27 152 8 384 4 48 34 14 18 15 17 

28 428 16 252 8 48 36 20 20 15 14 

29 56 8 488 12 46 32 22 20 15 15 

30 728 20 396 8 44 32 15 22 15 14 

M 351,26 11,70 481,04 17,33 43,47 31,10 16,37 18,97 13,83 13,91 

m 41,21 0,71 57,83 1,90 3,60 2,13 1,39 0,76 0,81 0,81 

ʇʨʠʤʝʯʘʥʠʝ: l ï ʜʣʠʥʘ, b ï ʰʠʨʠʥʘ, d ï ʜʠʘʤʝʪʨ, M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 
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ʊʘʙʣʠʮʘ 23 

ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʮʚʝʪʢʘ, ʦʙʨʘʟʝʮ ʄʦʣʜʦʚʘ 2017 ʛ  

ʇʨʠʟ-

ʥʘʢ 

 

 

ˉ 

ʧ/ʧ 

ɺʦʣʦʩʦʢ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʯʘʰʝʣʠʩʪʠʢʘ, 

ʤʢʤ 

ɺʦʣʦʩʦʢ ʧʦ 

ʢʨʘʶ 

ʯʘʰʝʣʠʩʪʠʢʘ, 

ʄʢʤ 

ʇʳʣʴ

-ʮʘ, 

ʄʢʤ 

ʂʣʝʪʢʠ 

ʵʧʠʜʝʨʤʳ 

ʯʘʰʝʣʠʩʪʠʢʘ, 

ʤʢʤ 

ʋʩʪʴʠʮʝ, 

ʤʢʤ 

ɼʨʫ-

ʟʳ, 

ʤʢʤ 

l b l b D l b l b d 

1 2 3 4 5 6 7 8 9 10 11 

1 1048 32 204 8 36 24 18 16 12 20 

2 708 24 372 12 42 20 18 22 14 23 

3 744 20 168 12 42 30 14 22 13 18 

4 1104 36 252 12 46 32 16 18 15 17 

5 804 40 352 16 46 38 18 20 14 17 

6 432 28 236 12 46 35 14 15 14 20 

7 456 24 196 12 38 37 17 24 12 22 

8 768 36 364 8 40 34 18 20 10 18 

9 572 16 164 12 42 24 18 20 10 24 

10 428 20 256 12 40 26 10 18 10 21 

11 720 16 212 8 40 28 10 16 12 24 

12 636 24 212 12 38 35 12 16 12 17 

13 716 36 316 16 36 32 12 22 12 15 

14 508 32 184 8 36 32 12 20 15 15 

15 336 20 256 20 42 20 10 24 16 16 

16 316 16 168 12 44 20 15 23 14 20 

17 332 12 196 12 44 24 16 19 12 14 

18 212 16 52 8 46 28 10 18 10 16 

19 100 12 208 12 36 32 12 20 10 20 

20 896 28 224 12 38 30 14 20 15 12 

21 392 12 152 12 46 24 14 16 15 12,4 

22 680 20 236 16 42 24 16 16 15 20 

23 512 16 272 12 42 26 18 16 13 16 

24 328 16 144 12 38 28 18 22 14 28 

25 532 20 268 16 46 30 16 22 15 12 

26 536 20 248 12 44 30 14 24 16 32 

27 548 24 132 8 42 24 14 18 15 20 

28 856 36 224 8 42 24 16 17 14 32 

29 508 16 92 12 42 26 18 20 13 16 

30 1096 32 284 12 42 28 18 20 12 20 

M 594,13 23,33 221,47 11,87 41,60 28,10 14,87 19,47 13,13 19,25 

m 46,06 1,52 13,51 0,52 1,28 1,86 1,05 1,01 0,70 0,93 

ʇʨʠʤʝʯʘʥʠʝ: l ï ʜʣʠʥʘ, b ï ʰʠʨʠʥʘ, d ï ʜʠʘʤʝʪʨ, M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 
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ʊʘʙʣʠʮʘ 24 

 ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʮʚʝʪʢʘ, ʦʙʨʘʟʝʮ ʉʠʨʠʷ 2018 ʛ   

ʇʨʠʟ-

ʥʘʢ 

 

 

ˉ 

ʧ/ʧ 

ɺʦʣʦʩʦʢ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʯʘʰʝʣʠʩʪʠʢʘ, 

ʤʢʤ 

ɺʦʣʦʩʦʢ ʧʦ 

ʢʨʘʶ 

ʯʘʰʝʣʠʩʪʠʢʘ, 

ʄʢʤ 

ʇʳʣʴ

-ʮʘ, 

ʄʢʤ 

ʂʣʝʪʢʠ 

ʵʧʠʜʝʨʤʳ 

ʯʘʰʝʣʠʩʪʠʢʘ, 

ʤʢʤ 

ʋʩʪʴʠʮʝ, 

ʤʢʤ 

ɼʨʫ-

ʟʳ, 

ʤʢʤ 

l b l b D l b l b d 

1 2 3 4 5 6 7 8 9 10 11 

1 730 26 424 14 48 50 18 18 20 18 

2 625 26 500 20 46 54 18 16 18 18 

3 810 26 312 20 46 54 18 18 18 18 

4 540 32 268 16 46 58 16 20 18 20 

5 820 24 428 16 44 58 16 16 14 20 

6 780 17 318 16 44 58 12 18 16 16 

7 750 34 212 18 44 60 12 20 18 24 

8 838 32 216 18 44 44 12 20 20 24 

9 864 32 315 22 44 50 20 18 20 18 

10 715 26 412 22 44 48 10 17 20 18 

11 825 26 178 22 42 32 20 22 20 16 

12 568 30 134 14 42 56 20 22 20 20 

13 995 30 128 15 42 38 14 18 16 24 

14 755 23 106 18 44 38 16 18 16 24 

15 638 20 110 18 44 38 20 16 16 18 

16 478 22 180 16 46 44 12 16 16 18 

17 518 22 126 22 46 48 20 26 22 20 

18 575 18 188 22 48 44 20 24 20 20 

19 784 18 224 24 48 32 18 14 16 24 

20 1180 20 134 24 48 44 20 16 18 24 

21 736 24 196 24 40 34 16 16 14 24 

22 666 24 196 16 42 34 16 18 18 16 

23 538 24 204 18 44 42 18 16 18 18 

24 648 30 166 20 44 34 20 16 18 16 

25 878 30 184 20 48 34 20 18 16 20 

26 656 28 416 18 46 34 20 18 16 24 

27 814 28 348 18 44 36 22 20 18 22 

28 738 28 226 22 46 42 22 20 20 22 

29 510 24 112 24 48 40 20 20 20 24 

30 440 24 158 24 48 40 22 20 18 24 

M 717,07 25,60 237,30 19,10 45,00 43,93 17,60 18,50 17,93 20,40 

m 58,37 1,68 41,50 1,17 8,83 3,32 1,26 0,98 0,75 1,12 

ʇʨʠʤʝʯʘʥʠʝ: l ï ʜʣʠʥʘ, b ï ʰʠʨʠʥʘ, d ï ʜʠʘʤʝʪʨ, M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 
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ʊʘʙʣʠʮʘ 25 

 ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʮʚʝʪʢʘ, ʦʙʨʘʟʝʮ ʉʠʨʠʷ 2019 ʛ   

ʇʨʠʟ-

ʥʘʢ 

 

 

ˉ 

ʧ/ʧ 

ɺʦʣʦʩʦʢ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʯʘʰʝʣʠʩʪʠʢʘ, 

ʤʢʤ 

ɺʦʣʦʩʦʢ ʧʦ 

ʢʨʘʶ 

ʯʘʰʝʣʠʩʪʠʢʘ, 

ʄʢʤ 

ʇʳʣʴ

-ʮʘ, 

ʄʢʤ 

ʂʣʝʪʢʠ 

ʵʧʠʜʝʨʤʳ 

ʯʘʰʝʣʠʩʪʠʢʘ, 

ʤʢʤ 

ʋʩʪʴʠʮʝ, 

ʤʢʤ 

ɼʨʫ-

ʟʳ, 

ʤʢʤ 

l b l b D l b l b d 

1 2 3 4 5 6 7 8 9 10 11 

1 634 28 356 16 42 50 20 18 20 24 

2 845 30 534 16 42 48 18 18 16 22 

3 880 24 214 16 42 60 16 16 18 20 

4 590 24 106 18 44 46 16 24 22 20 

5 776 28 108 18 44 46 18 20 20 26 

6 814 30 334 18 48 32 18 20 20 26 

7 724 20 198 18 42 44 20 20 20 20 

8 838 28 110 22 42 48 20 22 20 24 

9 910 28 235 16 42 52 20 22 20 24 

10 826 28 318 24 46 56 18 18 18 24 

11 680 30 438 22 46 44 18 18 20 28 

12 624 30 240 16 46 48 16 18 20 20 

13 1000 30 138 16 48 48 16 20 22 30 

14 614 24 110 18 42 36 16 20 22 28 

15 612 24 106 20 48 38 20 20 22 26 

16 454 26 212 20 48 40 18 20 22 24 

17 546 26 214 20 48 44 20 16 18 24 

18 574 26 188 22 48 46 20 26 22 24 

19 730 24 334 16 48 56 22 24 22 20 

20 1115 24 328 18 42 60 16 24 22 18 

21 782 32 149 20 42 56 18 20 20 20 

22 734 24 274 16 44 60 20 20 18 20 

23 650 30 218 18 46 44 20 20 18 24 

24 788 32 206 20 46 44 22 18 18 28 

25 765 32 196 22 48 48 24 20 20 28 

26 622 32 178 22 48 46 24 20 20 32 

27 796 24 410 24 48 52 24 18 16 20 

28 532 24 135 18 48 54 22 18 16 30 

29 510 24 156 20 48 54 24 18 18 24 

30 502 24 110 18 48 60 24 18 18 24 

M 715,57 27,00 228,43 18,93 45,47 48,67 19,60 19,80 19,60 24,07 

m 57,47 1,22 41,11 0,93 0,98 2,71 1,00 0,88 0,72 1,35 

ʇʨʠʤʝʯʘʥʠʝ: l ï ʜʣʠʥʘ, b ï ʰʠʨʠʥʘ, d ï ʜʠʘʤʝʪʨ, M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 



77 

  

ʊʘʙʣʠʮʘ 26 

ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʮʚʝʪʢʘ, ʦʙʨʘʟʝʮ ʂʨʳʤ 2019 ʛ   

ʇʨʠʟ-

ʥʘʢ 

 

ˉ 

ʧ/ʧ 

ɺʦʣʦʩʦʢ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʯʘʰʝʣʠʩʪʠʢʘ, 

ʤʢʤ 

ɺʦʣʦʩʦʢ ʧʦ 

ʢʨʘʶ 

ʯʘʰʝʣʠʩʪʠʢʘ, 

ʄʢʤ 

ʇʳʣʴ

-ʮʘ, 

ʄʢʤ 

ʂʣʝʪʢʠ 

ʵʧʠʜʝʨʤʳ 

ʯʘʰʝʣʠʩʪʠʢʘ, 

ʤʢʤ 

ʋʩʪʴʠʮʝ, 

ʤʢʤ 

ɼʨʫ-

ʟʳ, 

ʤʢʤ 

l b l b D l b l b d 

1 2 3 4 5 6 7 8 9 10 11 

1 848 32 448 16 48 44 12 20 20 13 

2 512 24 528 16 48 52 20 20 20 13 

3 816 24 112 16 64 56 12 20 20 12 

4 560 24 80 16 48 60 16 20 16 15 

5 800 32 112 16 40 60 16 28 16 16 

6 944 32 416 24 48 48 16 24 20 18 

7 704 17,6 192 16 48 48 12 20 20 14 

8 848 32 80 16 48 40 12 20 16 13 

9 880 32 240 16 48 40 8 20 20 15 

10 816 24 336 16 48 32 20 20 16 15 

11 656 24 464 24 48 28 12 16 16 16 

12 592 32 160 16 48 60 12 20 16 18 

13 1008 32 144 16 48 52 16 20 16 18 

14 560 24 80 16 48 36 16 20 16 18 

15 688 32 96 16 48 36 16 20 20 16 

16 304 32 112 24 48 40 12 20 16 15 

17 528 24 80 16 48 24 20 24 20 14 

18 560 24 160 16 40 48 20 20 20 14 

19 752 24 240 16 42 32 20 20 16 12 

20 1296 32 336 24 42 20 20 24 16 18 

21 624 24 144 24 44 48 12 20 20 16 

22 688 24 288 24 48 36 20 20 20 16 

23 528 32 208 24 44 28 12 20 16 18 

24 640 32 208 8 44 44 20 20 20 18 

25 800 32 176 16 48 32 16 20 20 14 

26 652 32 192 16 48 32 24 20 16 15 

27 800 32 512 24 42 32 20 20 20 15 

28 544 24 240 16 44 36 16 24 20 15 

29 512 32 176 16 44 44 16 20 16 14 

30 480 32 80 16 44 40 12 20 20 16 

M 698,00 28,32 221,33 17,86 46,60 40,93 15,86 20,80 18,13 15,33 

m 72,37 1,65 50,75 1,50 1,59 4,01 1,44 0,82 0,75 0,69 

ʇʨʠʤʝʯʘʥʠʝ: l ï ʜʣʠʥʘ, b ï ʰʠʨʠʥʘ, d ï ʜʠʘʤʝʪʨ, M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʤʳ ʩʦʩʪʘʚʠʣʠ ʪʘʙʣʠʮʫ ʤʠʥʠʤʘʣʴʥʳʭ 

ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʮʚʝʪʢʘ (ʪʘʙʣ. 27). 
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ʊʘʙʣʠʮʘ 27 

ʄʠʥʠʤʘʣʴʥʳʝ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʮʚʝʪʢʘ 

            ʆʙʨʘʟʝʮ 

ʇʨʠʟʥʘʢ 

ɺʀʃɸʈ 2016 ʛ 

ʤʢʤ 

ʂʨʳʤ 2017 ʛ 

ʄʢʤ 

ʄʦʣʜʦʚʘ 2017 ʛ 

ʄʢʤ 

ʉʠʨʠʷ 2018 ʛ 

ʤʢʤ 

ʉʠʨʠʷ 2019 ʛ 

 ʤʢʤ 

ʂʨʳʤ 2019 ʛ 

ʤʢʤ 

ʚʦʣʦʩʦʢ  

ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʯʘʰʝʣʠʩʪʠʢʘ 

l 56 ï 1088 52 ï 692 100 ï 1104 440 ï 1180 502 ï 1115 304 ï 1296 

b 8 ï 48 8 ï 20 12 ï 40 17 ï 34 20 ï 32 17,6 ï 32 

ʚʦʣʦʩʦʢ ʧʦ ʢʨʘʶ 

l 40 ï 368 80 ï 1180 52 ï 372 106 ï 500 106 ï 534 80 ï 528 

b 4 ï 16 4 ï 40 8 ï 20 14 ï 24 16 ï 24 8 ï 24 

ʜʨʫʟʳ d 12 ï 17 12 ï 17 12 ï 32 16 ï 24 18 ï 32 12 ï 18 

ʧʳʣʴʮʘ d 38 ï 52 38 ï 48 36 ï 46 40 ï 48 42 ï 48 40 ï 64 

ʢʣʝʪʢʠ ʵʧʠʜʝʨʤʳ 

l 16 ï 55 20 ï 40 20 ï 38 32 ï 60 32 ï 60 20 ï 60 

b 10 ï 22 10 ï 22 10 ï 18 10 ï 22 16 ï 24 8 ï 24 

ʫʩʪʴʠʮʘ 

 

l 14 ï 22 14 ï 24 16 ï 24 14 ï 26 16 ï 26 16 ï 28 

b 10 ï 20 10 ï 18 10 ï 16 14 ï 22 16 ï 22 16 ï 20 

ʇʨʠʤʝʯʘʥʠʝ: l ï ʜʣʠʥʘ, b ï ʰʠʨʠʥʘ, d ï ʜʠʘʤʝʪʨ, M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʡ ʤʳ ʚʳʚʝʣʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʝʥʥʳʭ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʮʚʝʪʢʘ. ɼʘʥʥʳʝ ʧʨʠʚʝʣʠ ʚ 

ʪʘʙʣʠʮʝ 28. 
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ʊʘʙʣʠʮʘ 28 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʮʚʝʪʢʘ 

            ʆʙʨʘʟʝʮ 

ʇʨʠʟʥʘʢ 

ɺʀʃɸʈ 2016 ʛ 

M ± m, ʤʢʤ 

ʂʨʳʤ 2017 ʛ 

M ± m, ʤʢʤ 

ʄʦʣʜʦʚʘ 2017 ʛ 

M ± m, ʤʢʤ 

ʉʠʨʠʷ 2018 ʛ 

M ± m, ʤʢʤ 

ʉʠʨʠʷ 2019 ʛ 

M ± m, ʤʢʤ 

ʂʨʳʤ 2019 ʛ 

M ± m, ʤʢʤ 

ʚʦʣʦʩʦʢ  

ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʯʘʰʝʣʠʩʪʠʢʘ 

l 502,13 ± 54,83 351,26 ± 41,21 594,13 ± 46,06 717,07 ± 58,37 715,57 ± 57,47 698,00 ± 72,37 

b 19,87 ± 1,94 11,70 ± 0,71 23,33 ± 1,52 25,60 ± 1,68 27,00 ± 1,22 28,32 ± 1,65 

ʚʦʣʦʩʦʢ ʧʦ ʢʨʘʶ 

l 202,53 ± 17,65 481,04 ± 57,83 221,47 ± 13,51 237,30 ± 41,50 228,43 ± 41,11 221,33 ± 50,75 

b 9,47 ± 0,65 17,33 ± 1,90 11,87 ± 0,52 19,10 ± 1,17 18,93 ± 0,93 17,86 ± 1,50 

ʜʨʫʟʳ d 14,13 ± 0,62 13,91 ± 0,81 19,25 ± 0,93 20,40 ± 1,12 24,07 ± 1,35 15,33 ± 0,69 

ʧʳʣʴʮʘ d 43,60 ± 1,43 43,47 ± 3,60 41,60 ± 1,28 45,00 ± 8,83 45,47 ± 0,98 46,60 ± 1,59 

ʢʣʝʪʢʠ ʵʧʠʜʝʨʤʳ 

l 30,27 ± 1,52 31,10 ± 2,13 28,10 ± 1,86 43,93 ± 3,32 48,67 ± 2,71 40,93 ± 4,01 

b 15,40 ± 0,62 16,37 ± 1,39 14,87 ± 1,05 17,60 ± 1,26 19,60 ± 1,00 15,86 ± 1,44 

ʫʩʪʴʠʮʘ 

 

l 18,83 ± 0,34 18,97 ± 0,76 19,47 ± 1,01 18,50 ± 0,98 19,80 ± 0,88 20,80 ± 0,82 

b 13,97 ± 0,42 13,83 ± 0,81 13,13 ± 0,70 17,93 ± 0,75 19,60 ± 0,72 18,13 ± 0,75 

ʇʨʠʤʝʯʘʥʠʝ: l ï ʜʣʠʥʘ, b ï ʰʠʨʠʥʘ, d ï ʜʠʘʤʝʪʨ, M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʨʝʥʥʳʝ ʥʘʤʠ ʨʘʟʤʝʨʳ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʮʚʝʪʢʘ ʥʘʭʦʜʷʪʩʷ ʚ ʙʣʠʟʢʠʭ ʧʨʝʜʝʣʘʭ. 
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3.2.4. ɸʥʘʪʦʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʢʦʨʥʷ  

 

ʂʦʨʝʥʴ (ʨʠʩ.21) ʧʦʢʨʳʪ ʪʦʥʢʠʤ ʩʣʦʝʤ ʧʝʨʠʜʝʨʤʳ. ɺʦ ʚʪʦʨʠʯʥʦʡ ʢʦʨʝ 

ʥʘʭʦʜʷʪʩʷ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ ʢʣʝʪʦʢ ʩʢʣʝʨʝʥʭʠʤʳ ʠ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʘʨʝʥʭʠʤʳ. ʂʣʝʪʢʠ ʧʘʨʝʥʭʠʤʳ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʩ ʠʟʚʠʣʠʩʪʳʤ ʢʦʥʪʫʨʦʤ.  

ʇʨʦʚʦʜʷʱʘʷ ʩʠʩʪʝʤʘ ʥʝʧʫʯʢʦʚʦʛʦ ʩʪʨʦʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʪʦʨʠʯʥʦʡ ʬʣʦʵʤʳ, ʢʘʤʙʠʷ 

ʠ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʟʦʥʳ ʚʪʦʨʠʯʥʦʡ ʢʩʠʣʝʤʳ. ʂʨʠʩʪʘʣʣʳ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ ï ʜʨʫʟʳ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʢʦʨʢʦʚʦʡ ʟʦʥʝ ʢʦʨʥʷ.  

 

ʈʠʩ.21. ʆʙʱʠʡ ʚʠʜ ʧʦʧʝʨʝʯʥʦʛʦ ʩʨʝʟʘ ʢʦʨʥʷ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ: 1 ï ʧʝʨʠʜʝʨʤʘ, 2 ï ʚʪʦʨʠʯʥʘʷ ʢʦʨʘ, 3 

ï ʚʪʦʨʠʯʥʘʷ ʬʣʦʵʤʘ, 4 ï ʢʘʤʙʠʡ, 5 ï ʚʪʦʨʠʯʥʘʷ ʢʩʠʣʝʤʘ. 

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʢʦʨʥʷ ʧʨʦʚʦʜʠʣʠ ʠʟʤʝʨʝʥʠʷ 

ʪʦʣʱʠʥʳ ʧʝʨʠʜʝʨʤʳ, ʢʦʨʳ, ʢʩʠʣʝʤʳ ʠ ʨʘʜʠʫʩ ʢʦʨʥʝʡ, ʠ ʠʟʤʝʨʷʣʠ ʜʠʘʤʝʪʨ 

ʢʨʠʩʪʘʣʣʦʚ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ ï ʜʨʫʟ (ʪʘʙʣ. 29 ï 34). 

1 

2 

3 

4 

5 
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ʊʘʙʣʠʮʘ 29 

ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʢʦʨʥʷ, ʦʙʨʘʟʝʮ ɺʀʃɸʈ 2016 ʛ 

  ʇʨʠʟʥʘʢ 

 

ˉ ʧ/ʧ 

ʇʝʨʠʜʝʨʤʘ, 

ʤʢʤ 

ʂʦʨʘ, 

ʤʢʤ 

ʂʩʠʣʝʤʘ, 

ʤʢʤ 

ʈʘʜʠʫʩ, 

ʤʢʤ 

ɼʨʫʟʳ, 

ʤʢʤ 

1 2 3 4 5 6 

1 28 204 500 820 20 

2 20 220 500 860 32 

3 16 292 750 950 19 

4 52 356 650 1110 21 

5 40 416 700 1200 19 

6 28 196 630 930 25 

7 44 184 460 790 24 

8 32 280 480 700 24 

9 36 240 420 720 20 

10 52 460 750 1270 18 

11 40 200 650 850 18 

12 64 460 620 1120 20 

13 16 360 640 850 24 

14 20 260 550 1030 24 

15 20 188 520 730 30 

16 48 368 600 1090 20 

17 44 288 580 1070 20 

18 92 328 620 1090 24 

19 40 400 650 1110 24 

20 64 352 580 1030 24 

21 60 360 650 1050 32 

22 44 340 650 1050 32 

23 40 400 540 920 20 

24 56 332 540 1050 18 

25 48 308 640 1000 18 

26 32 320 560 930 20 

27 84 372 690 1270 24 

28 40 336 600 1060 20 

29 80 444 600 1200 24 

30 44 320 620 1010 24 

M 44,13 319,47 598,00 995,33 22,73 

m 3,52 14,80 14,61 28,34 1,57 

ʇʨʠʤʝʯʘʥʠʝ: d ï ʜʠʘʤʝʪʨ, M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 
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ʊʘʙʣʠʮʘ 30 

ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʢʦʨʥʷ, ʦʙʨʘʟʝʮ ʂʨʳʤ 2017 ʛ 

    ʇʨʠʟʥʘʢ 

 

ˉ ʧ/ʧ 

ʇʝʨʠʜʝʨʤʘ, 

ʤʢʤ 

ʂʦʨʘ, 

ʤʢʤ 

ʂʩʠʣʝʤʘ, 

ʤʢʤ 

ʈʘʜʠʫʩ, 

ʤʢʤ 

ɼʨʫʟʳ, 

ʤʢʤ 

1 2 3 4 5 6 

1 56 340 276 640 18 

2 44 428 650 1050 24 

3 60 516 590 1160 16 

4 72 400 710 1110 30 

5 40 396 230 610 24 

6 52 400 860 1160 24 

7 28 272 280 960 18 

8 40 432 270 970 20 

9 24 320 240 550 20 

10 44 316 300 540 20 

11 56 496 860 1380 32 

12 44 432 270 650 18 

13 36 440 700 1040 22 

14 28 392 300 750 22 

15 44 404 660 1170 24 

16 20 312 310 670 24 

17 48 360 300 670 18 

18 64 284 350 630 18 

19 48 356 630 1050 18 

20 60 440 720 1260 20 

21 56 440 550 950 32 

22 80 312 670 2100 20 

23 56 416 660 1030 18 

24 48 400 560 2040 24 

25 64 420 840 1350 24 

26 44 444 380 1020 22 

27 80 336 680 1090 22 

28 52 356 540 1950 22 

29 44 356 530 1930 18 

30 68 380 700 1070 30 

M 50,00 386,53 520,53 1085,00 22,07 

m 2,74 10,82 37,77 79,73 1,61 

ʇʨʠʤʝʯʘʥʠʝ: M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 
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ʊʘʙʣʠʮʘ 31 

ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʢʦʨʥʷ, ʦʙʨʘʟʝʮ ʄʦʣʜʦʚʘ 2017 ʛ 

     ʇʨʠʟʥʘʢ 

 

ˉ ʧ/ʧ 

ʇʝʨʠʜʝʨʤʘ, 

ʤʢʤ 

ʂʦʨʘ, 

ʤʢʤ 

ʂʩʠʣʝʤʘ, 

ʤʢʤ 

ʈʘʜʠʫʩ, 

ʤʢʤ 

ɼʨʫʟʳ, 

ʤʢʤ 

1 2 3 4 5 6 

1 110 320 1070 1660 27 

2 90 520 1300 1950 19 

3 70 420 840 1420 28 

4 110 490 770 1480 19 

5 60 600 1040 1690 25 

6 110 330 1090 1590 30 

7 90 400 1190 1820 38 

8 110 270 910 1610 27 

9 90 410 1130 1800 34 

10 70 430 780 1380 22 

11 110 340 1090 1540 29 

12 50 440 1470 1960 30 

13 120 400 1200 1720 20 

14 70 460 990 1540 11 

15 120 430 920 1520 13 

16 110 350 1010 1580 20 

17 110 310 1170 1600 24 

18 80 370 970 1420 16 

19 80 430 940 1550 20 

20 90 360 960 1600 32 

21 110 580 1410 2100 24 

22 80 690 1280 2000 24 

23 70 590 890 1550 30 

24 100 570 1117 1840 20 

25 130 770 1460 2360 20 

26 120 990 1300 2400 16 

27 100 690 1490 2280 18 

28 60 800 1420 2280 20 

29 110 1060 1520 2700 24 

30 120 700 1300 2120 24 

M 95,00 517,33 1469,33 1802,00 23,48 

m 3,95 36,18 336,92 62,33 2,32 

ʇʨʠʤʝʯʘʥʠʝ: d ï ʜʠʘʤʝʪʨ, M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 
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ʊʘʙʣʠʮʘ 32 

ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʢʦʨʥʷ, ʦʙʨʘʟʝʮ ʉʠʨʠʷ 2018 ʛ 

     ʇʨʠʟʥʘʢ 

 

ˉ ʧ/ʧ 

ʇʝʨʠʜʝʨʤʘ, 

ʤʢʤ 

ʂʦʨʘ, 

ʤʢʤ 

ʂʩʠʣʝʤʘ, 

ʤʢʤ 

ʈʘʜʠʫʩ, 

ʤʢʤ 

ɼʨʫʟʳ, 

ʤʢʤ 

1 2 3 4 5 6 

1 140 580 1900 2900 24 

2 144 610 1800 3100 24 

3 155 512 1700 2800 24 

4 120 670 1740 2900 30 

5 188 500 1650 3000 28 

6 166 360 1900 3100 26 

7 118 540 1800 2900 26 

8 190 540 1700 2800 24 

9 96 612 1980 3000 24 

10 110 820 1700 2600 26 

11 98 700 980 3000 28 

12 114 510 2000 3200 28 

13 118 605 1500 2000 30 

14 198 610 1700 2800 32 

15 95 490 1650 2700 32 

16 183 390 1400 2600 24 

17 165 780 1700 2800 32 

18 242 500 1600 2880 32 

19 168 900 1700 3000 24 

20 198 500 1800 3000 28 

21 167 540 1600 2900 28 

22 85 486 1000 1900 32 

23 114 500 1700 2100 32 

24 189 720 1900 2500 32 

25 120 540 1500 2800 24 

26 126 488 1600 2900 24 

27 211 510 1550 2800 26 

28 110 500 1600 2950 28 

29 103 600 1700 3000 32 

30 104 600 1700 3100 30 

M 141,57 573,77 1658,33 2801,00 27,40 

m 15,58 44,29 85,32 117,46 1,19 

ʇʨʠʤʝʯʘʥʠʝ: d ï ʜʠʘʤʝʪʨ, M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 
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 ʊʘʙʣʠʮʘ 33 

ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʢʦʨʥʷ, ʦʙʨʘʟʝʮ ʉʠʨʠʷ 2019 ʛ 

     ʇʨʠʟʥʘʢ 

 

ˉ ʧ/ʧ 

ʇʝʨʠʜʝʨʤʘ, 

ʤʢʤ 

ʂʦʨʘ, 

ʤʢʤ 

ʂʩʠʣʝʤʘ, 

ʤʢʤ 

ʈʘʜʠʫʩ, 

ʤʢʤ 

ɼʨʫʟʳ, 

ʤʢʤ 

1 2 3 4 5 6 

1 120 600 1800 2800 36 

2 120 600 1880 3120 32 

3 160 480 1480 2680 24 

4 160 680 1720 3000 24 

5 200 480 1800 3000 20 

6 160 320 2080 3080 28 

7 120 600 2200 3200 24 

8 240 520 1880 3200 24 

9 80 600 1760 2800 24 

10 120 800 2400 3600 24 

11 80 680 1680 2600 24 

12 120 480 800 1600 24 

13 120 600 1720 2720 24 

14 200 600 1400 2400 32 

15 80 480 1800 2880 24 

16 200 400 1680 2600 32 

17 160 840 1320 2600 32 

18 240 480 1800 3000 24 

19 160 960 1800 3120 32 

20 200 400 1860 3000 33,6 

21 200 560 1760 3000 32 

22 80 480 880 1680 32 

23 120 520 1920 3200 24 

24 200 680 2000 3280 32 

25 120 480 1680 2720 24 

26 120 560 1800 3000 24 

27 200 480 1880 2920 16 

28 94 500 1600 2650 20 

29 85 510 1500 2000 20 

30 110 514 1540 2010 20 

M 145,63 562,80 1714,00 2782,00 26,19 

m 18,38 50,00 121,10 172,09 1,90 

ʇʨʠʤʝʯʘʥʠʝ: d ï ʜʠʘʤʝʪʨ, M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 
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ʊʘʙʣʠʮʘ 34 

ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʢʦʨʥʷ, ʦʙʨʘʟʝʮ ʂʨʳʤ 2019 ʛ 

     ʇʨʠʟʥʘʢ 

 

ˉ ʧ/ʧ 

ʇʝʨʠʜʝʨʤʘ, 

ʤʢʤ 

ʂʦʨʘ, 

ʤʢʤ 

ʂʩʠʣʝʤʘ, 

ʤʢʤ 

ʈʘʜʠʫʩ, 

ʤʢʤ 

ɼʨʫʟʳ, 

ʤʢʤ 

1 2 3 4 5 6 

1 112 592 1408 2680 16 

2 80 512 1200 2000 20 

3 96 512 1040 1920 24 

,4 96 480 1040 2080 20 

5 64 480 960 1800 24 

6 64 800 1520 2480 20 

7 112 352 1008 1600 20 

8 160 720 1840 3200 32 

9 144 880 1600 2600 28 

10 80 520 1000 1680 24 

11 112 432 1280 2000 36 

12 80 448 1000 1520 20 

13 80 480 1072 1880 24 

14 80 600 1200 2000 20 

15 120 560 1160 1920 28 

16 80 480 1080 1880 12 

17 100 640 1200 2000 28 

18 80 320 640 1200 20 

19 80 400 920 1480 32 

20 76 320 600 1200 20 

21 80 320 640 1168 24 

22 120 720 2520 3400 28 

23 60 680 1200 2000 32 

24 96 320 640 1200 20 

25 160 520 960 1800 20 

26 90 450 1211 1800 16 

27 110 510 1450 1900 18 

28 88 580 1700 1950 18 

29 84 476 1820 1920 20 

30 95 485 1900 2400 20 

M 95,97 519,63 1226,97 1955,27 22,80 

m 9,54 52,58 160,01 197,52 2,07 

ʇʨʠʤʝʯʘʥʠʝ: d - ʜʠʘʤʝʪʨ, M - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m - ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʤʳ ʩʦʩʪʘʚʠʣʠ ʪʘʙʣʠʮʫ ʤʠʥʠʤʘʣʴʥʳʭ 

ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʢʦʨʥʷ (ʪʘʙʣ. 35).



87 

  

ʊʘʙʣʠʮʘ35 

ʄʠʥʠʤʘʣʴʥʳʝ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ  ʟʥʘʯʝʥʠʷ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʢʦʨʥʷ 

 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʡ ʤʳ ʚʳʚʝʣʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʝʥʥʳʭ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʩʪʝʙʣʷ. ɼʘʥʥʳʝ ʧʨʠʚʝʣʠ ʚ 

ʪʘʙʣʠʮʝ 36. 

 

 

 

 

 

      ʆʙʨʘʟʝʮ 

 

 ʇʨʠʟʥʘʢ 

ɺʀʃɸʈ 2016 ʛ ʂʨʳʤ 2017 ʛ ʄʦʣʜʦʚʘ 2017 ʛ ʉʠʨʠʷ 2018 ʛ ʉʠʨʠʷ 2019 ʛ ʂʨʳʤ 2019 ʛ 

ʤʢʤ ʤʢʤ ʄʢʤ ʤʢʤ ʤʢʤ ʤʢʤ 

ʪʦʣʱʠʥʘ 

ʧʝʨʠʜʝʨʤʳ 
16 ï 92 20 ï 80 50 ï 130 85 ï 242 80 ï 240 60 ï 160 

ʪʦʣʱʠʥʘ 

ʢʦʨʳ 
184 ï 460 272 ï 516 270 ï 1060 390 ï 900 320 ï 960 320 ï 880 

ʪʦʣʱʠʥʘ 

ʢʩʠʣʝʤʳ 
420 ï 750 230 ï 860 770 ï 1520 980 ï 1980 880 ï 2400 600 ï 2520 

ʨʘʜʠʫʩ ʢʦʨʥʷ 700 ï 1270 540 ï 1950 1380 ï 2700 1900 ï 3200 1600 ï 3280 1168 ï 3400 

ʜʠʘʤʝʪʨ ʜʨʫʟ 18 ï 32 16 ï 32 11 ï 38 24 ï 32 16 ï 36 12 ï 36 
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ʊʘʙʣʠʮʘ 36 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʢʦʨʥʷ 

ʇʨʠʤʝʯʘʥʠʝ: M - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m - ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʩʦʦʪʥʦʰʝʥʠʷʤ ʧʝʨʠʜʝʨʤʳ, ʢʦʨʳ ʠ ʢʩʠʣʝʤʳ ʢ ʦʙʱʝʤʫ ʨʘʜʠʫʩʫ ʢʦʨʥʷ ʜʘʥʥʳʝ ʦʙʨʘʟʮʳ ʥʝ 

ʦʪʣʠʯʘʶʪʩʷ. 

ʆʙʨʘʟʝʮ 

 

 

 

 

 

 

 

ʇʨʠʟʥʘʢ 

ɺʀʃɸʈ 2016 ʛ ʂʨʳʤ 2017 ʛ ʄʦʣʜʦʚʘ 2017 ʛ ʉʠʨʠʷ 2018 ʛ ʉʠʨʠʷ 2019 ʛ ʂʨʳʤ 2019 ʛ 

M
Ñ
m
,
 
ʤ
ʢ
ʤ

 

ʉ
ʦ
ʦ
ʪ
ʥ
ʦ
ʰ
ʝ
ʥ
ʠ
ʝ
 

ʧ
ʨ
ʠ
ʟ
ʥ
ʘ
ʢ
ʘ
 
ʢ
 

ʨ
ʘ
ʜ
ʠ
ʫ
ʩ
ʫ
 
ʩ
ʪ
ʝ
ʙ
ʣ
ʷ
,
 
%

 

M
Ñ
m
,
 
ʤ
ʢ
ʤ

 

ʉ
ʦ
ʦ
ʪ
ʥ
ʦ
ʰ
ʝ
ʥ
ʠ
ʝ
 

ʧ
ʨ
ʠ
ʟ
ʥ
ʘ
ʢ
ʘ
 
ʢ
 

ʨ
ʘ
ʜ
ʠ
ʫ
ʩ
ʫ
 
ʩ
ʪ
ʝ
ʙ
ʣ
ʷ
,
 
%

 

M
Ñ
m
,
 
ʤ
ʢ
ʤ

 

ʉ
ʦ
ʦ
ʪ
ʥ
ʦ
ʰ
ʝ
ʥ
ʠ
ʝ
 

ʧ
ʨ
ʠ
ʟ
ʥ
ʘ
ʢ
ʘ
 
ʢ
 

ʨ
ʘ
ʜ
ʠ
ʫ
ʩ
ʫ
 
ʩ
ʪ
ʝ
ʙ
ʣ
ʷ
,
 
%

 

M
Ñ
m
,
 
ʤ
ʢ
ʤ

 

ʉ
ʦ
ʦ
ʪ
ʥ
ʦ
ʰ
ʝ
ʥ
ʠ
ʝ
 

ʧ
ʨ
ʠ
ʟ
ʥ
ʘ
ʢ
ʘ
 
ʢ
 

ʨ
ʘ
ʜ
ʠ
ʫ
ʩ
ʫ
 
ʩ
ʪ
ʝ
ʙ
ʣ
ʷ
,
 
%

 

M
Ñ
m
,
 
ʤ
ʢ
ʤ

 

ʉ
ʦ
ʦ
ʪ
ʥ
ʦ
ʰ
ʝ
ʥ
ʠ
ʝ
 

ʧ
ʨ
ʠ
ʟ
ʥ
ʘ
ʢ
ʘ
 
ʢ
 

ʨ
ʘ
ʜ
ʠ
ʫ
ʩ
ʫ
 
ʩ
ʪ
ʝ
ʙ
ʣ
ʷ
,
 
%

 

M
Ñ
m
,
 
ʤ
ʢ
ʤ

 

ʉ
ʦ
ʦ
ʪ
ʥ
ʦ
ʰ
ʝ
ʥ
ʠ
ʝ
 

ʧ
ʨ
ʠ
ʟ
ʥ
ʘ
ʢ
ʘ
 
ʢ
 

ʨ
ʘ
ʜ
ʠ
ʫ
ʩ
ʫ
 
ʩ
ʪ
ʝ
ʙ
ʣ
ʷ
,
 
%

 

ʪʦʣʱʠʥʘ 

ʧʝʨʠʜʝʨʤʳ 

44,13 ± 

3,52 
4,43 

50,00 ± 

2,74 
4,61 

95,00 ± 

3,95 
5,27 

141,57 ± 

15,58 
5,05 

145,63 ± 

18,38 
5,23 

95,97 ± 

9,54 
4,91 

ʪʦʣʱʠʥʘ 

ʢʦʨʳ 

319,47± 

14,80 
32,10 

386,53 ± 

10,82 
35,62 

517,33 ± 

36,18 
28,71 

573,77 ± 

44,29 
20,48 

562,80 ± 

50,00 
20,23 

519,63 ± 

52,58 
26,57 

ʪʦʣʱʠʥʘ 

ʢʩʠʣʝʤʳ 

598,00 ± 

14,61 
60,08 

520,53 ± 

37,77 
47,97 

1469,33 

± 336,92 
81,54 

1658,33 

± 85,32 
59,20 

1714,00 

± 121,10 
61,61 

1226,97 

± 160,01 
62,75 

ʨʘʜʠʫʩ ʢʦʨʥʷ 
995,33 ± 

28,34  

1085,00 

± 79,73 
 

1802,00 

± 62,33  

2801,00 

± 117,46 
 

2782,00 

± 172,09 
 

1955,27 

± 197,52 
 

ʜʠʘʤʝʪʨ ʜʨʫʟ 
22,73 ± 

1,57  

22,07 ± 

1,61 
 

23,48 ± 

2,32  

27,40 ± 

1,19 
 

26,19 ± 

1,90 
 

22,80 ± 

2,07 
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ɺʓɺʆɼʓ ʇʆ ɻʃɸɺɽ 3 

1. ʀʟʫʯʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ 

ʪʨʘʚʳ. ʆʩʥʦʚʥʳʤʠ ʘʥʘʪʦʤʦ ï ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʷʚʣʷʶʪʩʷ: 

ʧʨʦʩʪʳʝ ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʚʦʣʦʩʢʠ ʥʘ ʣʠʩʪʴʷʭ ʠ ʯʘʰʝʣʠʩʪʠʢʘʭ; ʥʝʧʫʯʢʦʚʳʡ 

ʪʠʧ ʧʨʦʚʦʜʷʱʝʡ ʩʠʩʪʝʤʳ ʩʪʝʙʣʝʡ ʠ ʢʦʨʥʝʡ; ʚʦʟʤʦʞʥʦʝ ʥʘʣʠʯʠʝ ʜʨʫʟ ʚʦ 

ʚʩʝʭ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʷ.  

2. ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʘʥʘʪʦʤʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ: 

¶ ʣʠʩʪʘ: ʧʨʦʩʪʳʝ ʚʦʣʦʩʢʠ  ʜʣʠʥʦʡ ʦʪ 117,33 Ñ 10,90 ʤʢʤ ʜʦ 890,53 Ñ 29,78 ʤʢʤ ʠ ʰʠʨʠʥʦʡ 

ʦʪ 10,80 Ñ 0,48 ʤʢʤ ʜʦ 18,27 Ñ 0,46 ʤʢʤ; ʢʣʝʪʢʠ ʵʧʠʜʝʨʤʳ ʜʣʠʥʦʡ ʦʪ 20,90 ± 0,78 ʤʢʤ ʜʦ 

42,00 ± 3,18 ʤʢʤ ʠ ʰʠʨʠʥʦʡ ʦʪ  13,97 ± 0,55 ʤʢʤ ʜʦ 30,53 Ñ 2,64 ʤʢʤ; ʫʩʪʴʠʮʘ ʜʣʠʥʦʡ ʦʪ 

16,30 ± 0,60 ʤʢʤ ʜʦ 21,86 Ñ 0,75 ʤʢʤ ʠ ʰʠʨʠʥʦʡ ʦʪ 13,37 Ñ 0,39 ʤʢʤ ʜʦ 18,66 Ñ 0,90 ʤʢʤ; 

ʜʨʫʟʳ ʜʠʘʤʝʪʨʦʤ  ʦʪ 21,31 Ñ 1,24 ʤʢʤ ʜʦ 34,50 Ñ 2,91 ʤʢʤ. 

¶ ʩʪʝʙʣʷ: ʪʦʣʱʠʥʘ ʧʝʨʚʠʯʥʦʡ ʢʦʨʳ ʦʪ 83,20 Ñ 5,06 ʤʢʤ ʜʦ 200,00 Ñ 9,26 ʤʢʤ; ʪʦʣʱʠʥʘ 

ʧʝʨʠʮʠʢʣʘ ʦʪ 78,40 Ñ 5,73 ʤʢʤ ʜʦ 122,40 Ñ 4,69 ʤʢʤ; ʪʦʣʱʠʥʘ ʬʣʦʵʤʳ ʦʪ 26,66 ± 2,75 ʤʢʤ 

ʜʦ 119,00 ± 13,08 ʤʢʤ; ʪʦʣʱʠʥʘ ʢʩʠʣʝʤʳ ʦʪ 225,20 Ñ 14,94 ʤʢʤ ʜʦ 274,93 Ñ 24,88 ʤʢʤ;  

ʜʨʫʟʳ ʜʠʘʤʝʪʨʦʤ  ʦʪ 24,33 Ñ 1,78 ʤʢʤ ʜʦ 31,53 Ñ 1,50 ʤʢʤ; ʨʘʜʠʫʩ ʩʪʝʙʣʷ ʦʪ 958,00 Ñ 

50,16 ʤʢʤ ʜʦ 1752,00 Ñ 149,86 ʤʢʤ. 

¶ ʮʚʝʪʢʘ: ʚʦʣʦʩʢʠ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʰʝʣʠʩʪʠʢʘ ʜʣʠʥʦʡ ʦʪ 351,26 Ñ 41,21 ʤʢʤ ʜʦ 717,07 Ñ 

58,37 ʤʢʤ ʠ ʰʠʨʠʥʦʡ ʦʪ 11,70 Ñ 0,71 ʤʢʤ ʜʦ 28,32 Ñ 1,65 ʤʢʤ; ʚʦʣʦʩʢʠ ʧʦ ʢʨʘʶ 

ʯʘʰʝʣʠʩʪʠʢʦʚ ʜʣʠʥʦʡ ʦʪ 202,53 Ñ 17,65 ʤʢʤ ʜʦ 481,04 Ñ 57,83 ʤʢʤ ʠ ʰʠʨʠʥʦʡ ʦʪ 9,47 Ñ 

0,65 ʤʢʤ ʜʦ 19,10 Ñ 1,17 ʤʢʤ; ʜʨʫʟʳ ʜʠʘʤʝʪʨʦʤ  ʦʪ 13,91 Ñ 0,81 ʤʢʤ ʜʦ 24,07 Ñ 1,35 ʤʢʤ; 

ʧʳʣʴʮʘ ʜʠʘʤʝʪʨʦʤ  ʦʪ 41,60 Ñ 1,28 ʤʢʤ ʜʦ 46,60 Ñ 1,59 ʤʢʤ; ʢʣʝʪʢʠ ʵʧʠʜʝʨʤʳ ʜʣʠʥʦʡ ʦʪ 

28,10 ± 1,86 ʤʢʤ ʜʦ 49,67 Ñ 2,71 ʤʢʤ ʠ ʰʠʨʠʥʦʡ ʦʪ  14,87 Ñ 1,05 ʤʢʤ ʜʦ 19,60 Ñ 1,00 ʤʢʤ; 

ʫʩʪʴʠʮʘ ʜʣʠʥʦʡ ʦʪ 18,83 Ñ 0,34 ʤʢʤ ʜʦ 20,80 Ñ 0,82 ʤʢʤ ʠ ʰʠʨʠʥʦʡ ʦʪ 13,13 Ñ 0,70 ʤʢʤ ʜʦ 

19,60 ± 0,72 ʤʢʤ. 

¶ ʢʦʨʥʷ: ʪʦʣʱʠʥʘ ʧʝʨʠʜʝʨʤʳ ʦʪ 44,13 Ñ 3,52 ʤʢʤ ʜʦ 145,63 Ñ 18,38 ʤʢʤ; ʪʦʣʱʠʥʘ ʢʦʨʳ ʦʪ 

319,47 Ñ 14,80 ʤʢʤ ʜʦ 573,77 Ñ 44,29 ʤʢʤ; ʪʦʣʱʠʥʘ ʢʩʠʣʝʤʳ ʦʪ 520,53 Ñ 37,77 ʤʢʤ ʜʦ 

1714,00 ± 121,10 ʤʢʤ; ʨʘʜʠʫʩ ʢʦʨʥʷ ʦʪ 995,33 Ñ 28,34 ʤʢʤ ʜʦ 2801,00 Ñ 117,46 ʤʢʤ; ʜʨʫʟʳ 

ʜʠʘʤʝʪʨʦʤ  ʦʪ 22,07 Ñ 1,61 ʤʢʤ ʜʦ 27,40 Ñ 1,19 ʤʢʤ. 

3. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʥʦʨʤʘʪʠʚʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʩʳʨʴʝ ʜʣʷ  ʨʘʟʜʝʣʦʚ çɺʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠè ʠ 

çʄʠʢʨʦʩʢʦʧʠʷè ʜʣʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʌʘʨʤʘʢʦʧʝʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʩʪʘʪʴʷ çʗʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘ ï Tribuli terrestris herba». 
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ɻʃɸɺɸ 4. ʌʀʊʆʍʀʄʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʗʂʆʈʎɽɺ ʉʊɽʃʖʑʀʍʉʗ 

ʊʈɸɺʓ 

 

ʅʘʤʠ ʠʟʫʯʝʥ  ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʩʳʨʴʷ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ  ʤʝʪʦʜʦʚ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ. 

4.1. ʈɽɿʋʃʔʊɸʊʓ ʊʆʅʂʆʉʃʆʁʅʆʁ ʍʈʆʄɸʊʆɻʈɸʌʀʀ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʦʛʣʘʩʥʦ 

ʤʝʪʦʜʠʢʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʛʣʘʚʝ 2, ʚ ʷʢʦʨʮʘʭ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʝ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ: 

1. ʉʘʧʦʥʠʥʳ. 

ʉʠʩʪʝʤʘ ʨʘʩʪʚʦʨʠʪʝʣʝʡ: ʭʣʦʨʦʬʦʨʤ ï ʤʝʪʘʥʦʣ ï ʚʦʜʘ (61:32:7), ʧʨʦʷʚʠʪʝʣʴ ï 

1% ʨʘʩʪʚʦʨ ʧʘʨʘ-ʜʠʤʝʪʠʣʘʤʠʥʦʙʝʥʟʘʣʴʜʝʛʠʜʘ ʚ ʤʝʪʘʥʦʣʴʥʦʤ ʨʘʩʪʚʦʨʝ ʢʠʩʣʦʪʳ 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ (ʨʠʩ. 22) [17].  

 
 

ʈʠʩ. 22. ʉʭʝʤʘ ʭʨʦʤʘʪʦʛʨʘʤʤʳ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ. 

ʃʠʥʠʷ ʩʪʘʨʪʘ 

ʃʠʥʠʷ ʬʠʥʠʰʘ 
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ʅʘ ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʥʘʙʣʶʜʘʣʠ ʯʝʪʳʨʝ ʧʷʪʥʘ ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ 

(ʬʫʨʦʩʪʘʥʦʣʦʚʳʝ ʛʣʠʢʦʟʠʜʳ). 

 

2. ʌʣʘʚʦʥʦʠʜʳ.  

ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʩʪʘʚʣʝʥʠʷ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, 

ʨʘʟʜʝʣ çʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ», ʜʣʷ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʦʜʣʠʥʥʦʩʪʠ ʩʳʨʴʷ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʘʪʴ  ʤʝʪʦʜ ʪʦʥʢʦʩʣʦʡʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ. ʊʘʢ ʢʘʢ,  ʢʨʦʤʝ ʩʘʧʦʥʠʥʦʚ, ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘ ʩʦʜʝʨʞʠʪ ʠ 

ʬʣʘʚʦʥʦʠʜʳ, ʩ ʮʝʣʴʶ ʠʭ ʨʘʟʜʝʣʝʥʠʷ ʤʳ ʧʦʜʙʠʨʘʣʠ ʫʩʣʦʚʠʷ ʜʣʷ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. 

¶ Plates for Thin Layer Chromatography ï ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʣʘʩʪʠʥʢʠ 

ʇʊʉʍ-ʇ-ɸ-ʋʌ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʘʨʢʠ Sorbfil (100ʭ150 ʤʤ), ʩʦʨʙʝʥʪ 

ʩʠʣʠʢʘʛʝʣʴ ʉʊʍ-1ɸ, ʧʦʜʣʦʞʢʘ ï ʧʦʣʠʵʪʠʣʝʥʪʝʨʝʬʪʘʣʘʪ. 

¶ ʇʣʘʩʪʠʥʢʠ ʜʣʷ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ Silufol, ʩʦʨʙʝʥʪ Silpearl 

ï ʰʠʨʦʢʦʧʦʨʠʩʪʳʡ ʩʠʣʠʢʘʛʝʣʴ ʩ ʣʶʤʠʥʠʩʮʝʥʪʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ, 

ʧʦʜʣʦʞʢʘ ï ʘʣʶʤʠʥʠʝʚʘʷ ʬʦʣʴʛʘ.  

¶ ʆʙʲʝʤʝ 0,02 ï 0,1 ʤʣ. 

¶ ʉʠʩʪʝʤʳ ʨʘʩʪʚʦʨʠʪʝʣʝʡ [36, 139]: 

 

1. 15% ʨʘʩʪʚʦʨ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ 

2. ʋʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ ï ʙʫʪʘʥʦʣ ï ʚʦʜʘ (4:1:5) 

3. ʕʪʠʣʘʮʝʪʘʪ ï ʤʝʪʘʥʦʣ (8:2) 

4. ʕʪʠʣʘʮʝʪʘʪ ï ʤʫʨʘʚʴʠʥʘʷ ʢʠʩʣʦʪʘ ʙʝʟʚʦʜʥʘʷ ï ʚʦʜʘ (60:12:18) 

5. ʕʪʠʣʘʮʝʪʘʪ ï ʤʫʨʘʚʴʠʥʘʷ ʢʠʩʣʦʪʘ ʙʝʟʚʦʜʥʘʷ ï ʚʦʜʘ (26:6:8) 

6. ʕʪʠʣʘʮʝʪʘʪ ï ʤʫʨʘʚʴʠʥʘʷ ʢʠʩʣʦʪʘ ʙʝʟʚʦʜʥʘʷ ï ʚʦʜʘ (80:20) 

7. ʕʪʠʣʘʮʝʪʘʪ ï ʤʝʪʘʥʦʣ - ʚʦʜʘ  (30:6:3) 

8. ʕʪʠʣʘʮʝʪʘʪ ï ʤʝʪʘʥʦʣ - ʚʦʜʘ  (1:2:1) 

9. ʕʪʠʣʘʮʝʪʘʪ ï ʤʫʨʘʚʴʠʥʘʷ ʢʠʩʣʦʪʘ ʙʝʟʚʦʜʥʘʷ ï ʭʣʦʨʦʬʦʨʤ (2:1:2) 

10.  ʄʫʨʘʚʴʠʥʘʷ ʢʠʩʣʦʪʘ ʙʝʟʚʦʜʥʘʷ ï ʚʦʜʘ ï ʵʪʠʣʘʮʝʪʘʪ  (10:10:80) 

11.  ʕʪʠʣʘʮʝʪʘʪ ï ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ ï ʚʦʜʘ  (70:10:20) 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ [7] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʣʘʚʦʥʦʠʜʳ ʷʢʦʨʮʝʚ 

ʩʪʝʣʶʱʠʭʩʷ ʣʫʯʰʝ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʣʘʩʪʠʥʢʝ  Silufol, ʩʦʨʙʝʥʪ Silpearl ï 

ʰʠʨʦʢʦʧʦʨʠʩʪʳʡ ʩʠʣʠʢʘʛʝʣʴ ʩ ʣʶʤʠʥʠʩʮʝʥʪʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ, ʧʦʜʣʦʞʢʘ ï 

ʘʣʶʤʠʥʠʝʚʘʷ ʬʦʣʴʛʘ ʚ ʩʠʩʪʝʤʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʤʫʨʘʚʴʠʥʘʷ ʢʠʩʣʦʪʘ ʙʝʟʚʦʜʥʘʷ ï 

ʚʦʜʘ ï ʵʪʠʣʘʮʝʪʘʪ  (10:10:80).  ʇʦʵʪʦʤʫ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʥʘʤʠ ʜʣʷ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʬʣʘʚʦʥʦʠʜʦʚ. ʆʧʪʠʤʘʣʴʥʳʡ ʦʙʲʝʤ 

ʥʘʥʦʩʠʤʦʛʦ ʠʟʚʣʝʯʝʥʠʷ 0,02 ʤʣ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʬʣʘʚʦʥʦʠʜʦʚ ʧʨʦʚʦʜʠʣʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʦʙʨʘʟʮʦʤ 

ʨʫʪʠʥʦʤ. ʍʨʦʤʘʪʦʛʨʘʤʤʫ  ʧʨʦʷʚʣʷʣʠ  ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ  ʨʘʩʪʚʦʨʦʤ 2% ʚ 96% 

ʩʧʠʨʪʝ. ʇʦʩʣʝ ʚʳʩʫʰʠʚʘʥʠʷ ʬʣʘʚʦʥʦʠʜʳ ʦʙʥʘʨʫʞʠʚʘʣʠ ʚ ʋʌ ï ʩʚʝʪʝ ʧʦ ʞʝʣʪʦ ï

ʟʝʣʝʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ʨʫʪʠʥʘ (Rf =5,83) (ʨʠʩ. 

23). 

 

 

ʈʠʩ. 23. ʉʭʝʤʘ ʭʨʦʤʘʪʦʛʨʘʤʤʳ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ. 
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4.2. ʈɽɿʋʃʔʊɸʊʓ ɺʓʉʆʂʆʕʌʌɽʂʊʀɺʅʆʁ ɾʀɼʂʆʉʊʅʆʁ 

ʍʈʆʄɸʊʆɻʈɸʌʀʀ 

ʄʝʪʦʜʦʤ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʙʨʘʟʮʘʭ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʥʘʣʠʯʠʝ ʜʠʦʩʮʠʥʘ ʠ ʧʨʦʪʦʜʠʦʩʮʠʥʘ [10,49]  

(ʪʘʙʣʠʮʘ 38, ʨʠʩ. 24 ï 29). ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʜʠʦʩʮʠʥʘ ʠ ʧʨʦʪʦʜʠʦʩʮʠʥʘ ʥʘ 

ʭʨʦʤʘʪʦʛʨʘʤʤʘʭ ʧʨʦʚʦʜʠʣʠ ʧʦ ʚʨʝʤʝʥʘʤ ʫʜʝʨʞʠʚʘʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ 

ʩʪʘʥʜʘʨʪʥʳʤʠ ʦʙʨʘʟʮʘʤʠ. ɺʨʝʤʝʥʘ ʫʜʝʨʞʠʚʘʥʠʷ ʧʨʦʪʦʜʠʦʩʮʠʥʘ ʠ ʜʠʦʩʮʠʥʘ  

ʩʦʩʪʘʚʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 4,93 ± 0,03 ʠ 8,86 ± 0,03 ʤʠʥ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʠʢʠ, ʥʘʙʣʶʜʘʝʤʳʝ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʤʘʭ ʠʟʚʣʝʯʝʥʠʡ, 

ʩʦʦʪʚʝʪʩʪʚʘʣʠ ʩʦʵʢʩʪʨʘʢʪʠʚʥʳʤ ʩʦʝʜʠʥʝʥʠʷʤ,  ʭʦʨʦʰʦ ʦʪʜʝʣʝʥʳ ʠ ʥʝ ʤʝʰʘʣʠ 

ʦʧʨʝʜʝʣʝʥʠʶ ʮʝʣʝʚʳʭ ʘʥʘʣʠʪʦʚ.  

 ʂʨʦʤʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʘʧʦʥʠʥʦʚ ʤʝʪʦʜʦʤ ɺʕɾʍ ʧʨʦʚʦʜʠʣʠ  

ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʩʘʧʦʥʠʥʦʚ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ. ɼʣʷ ʵʪʦʛʦ  

ʠʩʧʦʣʴʟʦʚʘʣʠ  ʤʝʪʦʜ ʚʥʝʰʥʝʛʦ ʩʪʘʥʜʘʨʪʘ.  

ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʠʦʩʮʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʙʨʘʟʮʝ  ʩʳʨʴʷ, 

ʟʘʛʦʪʦʚʣʝʥʥʦʤ ʚ ʂʨʳʤʫ ï 1,90 ± 0,02 (ʨ < 0,05), ʘ ʤʠʥʠʤʘʣʴʥʦʝ ï ʚ ʦʙʨʘʟʮʝ ʠʟ 

ʧʠʪʦʤʥʠʢʘ ɺʀʃɸʈ. ʄʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʜʠʦʩʮʠʥʘ ʚ ʦʙʨʘʟʮʘʭ, ʟʘʛʦʪʦʚʣʝʥʥʳʭ ʚ 

ʂʨʳʤʫ ʠ ʉʠʨʠʠ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʅʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʪʦʜʠʦʩʮʠʥʘ ʪʘʢ ʞʝ ʦʙʥʘʨʫʞʝʥʦ ʚ ʦʙʨʘʟʮʝ ʠʟ ʂʨʳʤʘ ï 15,59 ± 0,28 

(ʨ < 0,05), ʘ ʤʠʥʠʤʘʣʴʥʦʝ ï ʚ ʦʙʨʘʟʮʝ ʠʟ ʄʦʣʜʦʚʳ (ʪʘʙʣ. 37). 

ʊʘʙʣʠʮʘ 37 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ  ʜʠʦʩʮʠʥʘ ʠ ʧʨʦʪʦʜʠʦʩʮʠʥʘ ʚ ʦʙʨʘʟʮʘʭ  

ʆʙʨʘʟʝʮ 

ʉʦʜʝʨʞʘʥʠʝ ʜʠʦʩʮʠʥʘ, 

ʤʛ (ʚ 1 ʛ ʩʳʨʴʷ) 

ʍ ʩʨ. Ñ SD 

ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʪʦʜʠʦʩʮʠʥʘ, 

ʤʛ (ʚ 1 ʛ ʩʳʨʴʷ) 

ʍ ʩʨ. Ñ SD 

ʄʦʣʜʦʚʘ (2017 ʛ) 0,27 ± 0,011* 3,17 ± 0,13* 

ʂʨʳʤ (2017 ʛ) 1,90 ± 0,02 15,59 ± 0,28* 

ʉʠʨʠʷ (2018 ʛ) 1,67 ± 0,04*  3,80 ± 0,11* 

ɺʀʃɸʈ (2016 ʛ) 0,09 ± 0,02* 1,44 ± 0,38* 

* ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ  p < 0,05 
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ʈʠʩ. 24. ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʨʘʩʪʚʦʨʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ʧʨʦʪʦʜʠʦʩʮʠʥʘ (1333 ʥʛ/ʤʣ). 

 

 

ʈʠʩ. 25. ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʨʘʩʪʚʦʨʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ʜʠʦʩʮʠʥʘ (900 ʥʛ/ʤʣ). 

 

 

0,0 1,0 2,0 3,0 4,0 5,0 6,0 7,0 8,0 9,0 10,0 11,0 12,0 min

0

25000

50000

75000

100000

125000

150000

2:1031,50>415,00(+) CE: -30,0

/4
,9

3
3

0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0 6,5 7,0 7,5 8,0 8,5 9,0 9,5 10,0 min

0

5000

10000

15000

20000 1:869,50>415,00(+) CE: -30,0

/8
,8

6
7



95 

  

 

 

 

 

ʈʠʩ. 26. ʍʨʦʤʘʪʦʛʨʘʤʤʳ ʨʘʩʪʚʦʨʘ ʦʙʨʘʟʮʘ ʠʟ ʄʦʣʜʦʚʳ ʧʨʦʪʦʜʠʦʩʮʠʥ (ʚʝʨʭʥʠʡ), ʜʠʦʩʮʠʥ (ʥʠʞʥʠʡ). 
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ʈʠʩ. 27. ʍʨʦʤʘʪʦʛʨʘʤʤʳ ʨʘʩʪʚʦʨʘ ʦʙʨʘʟʮʘ ʠʟ ʂʨʳʤʘ (2017 ʛ) ʧʨʦʪʦʜʠʦʩʮʠʥ (ʚʝʨʭʥʠʡ), ʜʠʦʩʮʠʥ (ʥʠʞʥʠʡ) 
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ʈʠʩ. 28. ʍʨʦʤʘʪʦʛʨʘʤʤʳ ʨʘʩʪʚʦʨʘ ʦʙʨʘʟʮʘ ʠʟ ʉʠʨʠʠ (2018 ʛ) ʧʨʦʪʦʜʠʦʩʮʠʥ (ʚʝʨʭʥʠʡ), ʜʠʦʩʮʠʥ (ʥʠʞʥʠʡ). 
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ʈʠʩ. 29. ʍʨʦʤʘʪʦʛʨʘʤʤʳ ʨʘʩʪʚʦʨʘ ʦʙʨʘʟʮʘ ʠʟ ɺʀʃɸʈ ʧʨʦʪʦʜʠʦʩʮʠʥ (ʚʝʨʭʥʠʡ), ʜʠʦʩʮʠʥ (ʥʠʞʥʠʡ).
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4.3. ʈɽɿʋʃʔʊɸʊʓ ʂɸʏɽʉʊɺɽʅʅʓʍ ʍʀʄʀʏɽʉʂʀʍ ʈɽɸʂʎʀʁ 

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʩʚʝʜʝʥʠʷʤ  ʚ ʩʳʨʴʝ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʩʦʜʝʨʞʘʪʩʷ 

ʩʘʧʦʥʠʥʳ, ʬʣʘʚʦʥʦʠʜʳ, ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʘʣʢʘʣʦʠʜʳ. ʄʳ ʧʨʦʚʝʣʠ 

ʨʝʘʢʮʠʠ ʥʘ ʫʢʘʟʘʥʥʳʝ ʛʨʫʧʧʳ ɹɸɺ (ʪʘʙʣ. 38, ʨʠʩ. 30). 

ʊʘʙʣʠʮʘ 38 

ʈʝʟʫʣʴʪʘʪʳ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʥʘ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ɹɸɺ 

ˉ 

ʧ/ʧ 

ɻʨʫʧʧʘ ɹɸɺ 
ʅʘʟʚʘʥʠʝ ʨʝʘʢʪʠʚʘ/ʨʝʘʢʮʠʠ ʕʬʬʝʢʪ ʨʝʘʢʮʠʠ 

1. 

ʌʣʘʚʦʥʦʠʜʳ 

ʇʨʦʙʘ ʉʠʥʦʜʘ ʈʦʟʦʚʦʝ ʦʢʨʘʰʠʚʘʥʠʝ 

2. ʇʨʦʙʘ ɹʨʠʘʥʪʘ 

ɺʦʜʥʳʡ ʩʣʦʡ ï ʨʦʟʦʚʦʛʦ 

ʮʚʝʪʘ 

ʉʣʦʡ ʦʢʪʘʥʦʣʘ ï 

ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ 

3. 
ʈʘʩʪʚʦʨ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ 2% 

ʚ 96% ʩʧʠʨʪʝ  

ɾʝʣʪʦïʟʝʣʝʥʦʝ 

ʦʢʨʘʰʠʚʘʥʠʝ 

4. 
ʈʘʩʪʚʦʨ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ 

ʩʧʠʨʪʦʚʳʡ  10% 
ɾʝʣʪʦʝ ʦʢʨʘʰʠʚʘʥʠʝ 

5. 
ʈʘʩʪʚʦʨʘ ʞʝʣʝʟʘ (III) ʭʣʦʨʠʜʘ 

0,5%  
ɿʝʣʝʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ 

6.  
ʌʝʥʦʣʢʘʨʙʦʥʦʚʳʝ 

ʢʠʩʣʦʪʳ 

ʈʘʩʪʚʦʨ ʞʝʣʝʟʘ (III) ʘʤʤʦʥʠʷ 

ʩʫʣʴʬʘʪ  
ɿʝʣʝʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ 

7.  

ɸʣʢʘʣʦʠʜʳ 

ʈʝʘʢʪʠʚ ɺʘʛʥʝʨʘ ɹʫʨʳʡ ʦʩʘʜʦʢ 

8. ʈʝʘʢʪʠʚ ɼʨʘʛʝʥʜʦʨʬʘ ɹʫʨʳʡ ʦʩʘʜʦʢ 

9. ʈʝʘʢʪʠʚ ʄʘʡʝʨʘ 
ɹʝʣʦ-ʞʝʣʪʳʡ ʘʤʦʨʬʥʳʡ 

ʦʩʘʜʦʢ 

10. ʈʝʘʢʪʠʚ ɹʫʰʘʨʜʘ ɹʫʨʳʡ ʦʩʘʜʦʢ 

11. ʈʘʩʪʚʦʨ ʪʘʥʠʥʘ ʚʦʜʥʳʡ 5%  ɹʫʨʳʡ ʦʩʘʜʦʢ 

 

 

    

ʩ ʨʝʘʢʪʠʚʦʤ ɺʘʛʥʝʨʘ ʩ ʨʝʘʢʪʠʚʦʤ 

ɼʨʘʛʝʥʜʦʨʬʘ 
ʩ ʨʝʘʢʪʠʚʦʤ ɹʫʰʘʨʜʘ ʩ ʨʘʩʪʚʦʨʦʤ ʪʘʥʠʥʘ 

ʈʠʩ. 30. ʈʝʟʫʣʴʪʘʪʳ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝʘʢʮʠʡ ʥʘ ʘʣʢʘʣʦʠʜʳ. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ [7] ʚ 

ʩʳʨʴʝ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʥʘʤʠ ʧʦʜʪʚʝʨʞʜʝʥʦ ʥʘʣʠʯʠʝ ʬʣʘʚʦʥʦʠʜʦʚ, 

ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ ʠ ʘʣʢʘʣʦʠʜʦʚ. 

 

4.4.ʈɽɿʋʃʔʊɸʊʓ  ʕʃɽʄɽʅʊʅʆɻʆ ɸʅɸʃʀɿɸ 

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ [14,19,44,45,51,52]. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʦʩʴ ʤʥʦʛʦ 

ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʟʫʯʝʥʠʶ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʝʥʠʡ 

[43,55,91,92,94]. 

ʄʘʢʨʦ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ  ʧʨʝʜʩʪʘʚʣʝʥ 20 

ʵʣʝʤʝʥʪʘʤʠ [10] (ʪʘʙʣ. 39). 

ʊʘʙʣʠʮʘ 39  

ʕʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ  ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ 

ˉ 

ʧ/ʧ 
ʕʣʝʤʝʥʪ 

% ʦʪ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʦʙʨʘʟʮʘʭ, ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 

ʚʦʟʜʫʰʥʦ-ʩʫʭʦʝ ʩʳʨʴʝ 

ʉʠʨʠʷ (2018) ʂʨʳʤ (2017) ʄʦʣʜʦʚʘ (2017) ɺʀʃɸʈ (2016) 

1 2 3 4 5 6 

ʄʘʢʨʦʵʣʝʤʝʥʪʳ 

1 Na 7,7 ± 0,154 3,2 ± 0,255 3,5±0,6 4,3±0,211 

2 K 50,708±0,562 64,65±0,386 63,97±0,3 36,273±0,42 

3 Mg 0,47±0,089 0,498±0,056 0,576±0,042 0,314±0,01 

4 P 0,696±0,1 0,878±0,098 0,876±0,08 0,345±0,04 

5 S 1,433±0,132 1,0989±0,124 1,0833±0,2 1,023±0,111 

6 Ca 37,830±0,542 27,22±0,231 26,982±0,214 46,594±0,35 

ʄʠʢʨʦʵʣʝʤʝʥʪʳ 

7 Cu 0,0323±0,001 0,0163±0,004 0,0176±0,001 0,01811±0,002 

8 Zn 0,0685±0,008 0,0959±0,007 0,0738±0,003 0,0536±0,011 

9 Al  0,6±0,079 0,628±0,048 0,736±0,045 1,555±0,124 

10 Si 0,458±0,058 0,656±0,072 0,957±0,043 0,908±0,062 

11 Ti 0,0559±0,001 0,1337±0,007 0,1431±0,008 0,630±0,075 

12 Cr 0 0 0,0075±0,002 0,016±0,001 
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1 2 3 4 5 6 

13 Mn 0,0459±0,01 0,0648±0,004 0,0672±0,008 0,2146±0,008 

14 Fe 0,3556±0,088 0,8804±0,07 0,9616±0,054 0,4736±0,045 

15 Co 0 0 0 0 

16 Ni 0,0038±0,002 0 0 0,011±0,001 

17 Pb 0 0 0 0,0112±0,003 

18 Mo 0 0 0 0 

19 Sn 0 0 0 0 

20 Ba 0 0 0 0 

 

ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 40. 

 

ʊʘʙʣʠʮʘ 40. 

 ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ 

 Df Sums of 

Sqs 

Mean Sqs FM model R2 Pr (>F) 

Group 

Residuals 

Total 

3 

8 

11 

0,158631 

0,000445 

0,159075 

0,052877 

0,000056 

1 

951,25 

0,0028 

0,9972 0,001 

 

ɺʠʟʫʘʣʠʟʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ c ʧʦʤʦʱʴʶ ʥʝʤʝʪʨʠʯʝʩʢʦʛʦ 

ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʰʢʘʣʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʦ 

ʨʘʩʩʪʦʷʥʠʝ ɹʨʵʷ (ʪʘʢʞʝ ʠʟʚʝʩʪʥʦʛʦ ʢʘʢ ʤʝʨʘ ʉʲʸʨʝʥʩʝʥʘ), ʚʳʧʦʣʥʝʥʦ 

ʮʝʥʪʨʠʨʦʚʘʥʠʝ ʠ ʧʨʦʢʨʫʩʪʦʚʦ ʚʨʘʱʝʥʠʝ ʜʦ ʤʠʥʠʤʠʟʘʮʠʠ ʩʪʨʝʩʩ-ʬʫʥʢʮʠʠ. 

ʅʘ ʨʠʩʫʥʢʝ 31 ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʦʙ ʚ 

ʩʦʢʨʘʱʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʠʟʥʘʢʦʚ ʠ ʚʢʣʘʜ ʢʘʞʜʦʛʦ ʠʟ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʛʣʘʚʥʳʝ ʢʦʦʨʜʠʥʘʪʳ. 
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ʈʠʩ. 31. ɺʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʦʙ ʠ ʚʢʣʘʜ ʢʘʞʜʦʛʦ ʠʟ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʛʣʘʚʥʳʝ ʢʦʦʨʜʠʥʘʪʳ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʦʚ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ  ʦʙʨʘʟʮʘʭ ʚ 

ʥʘʠʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʢʘʣʠʡ ʠ ʢʘʣʴʮʠʡ, ʥʘ ʠʭ ʜʦʣʶ 

ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 90% ʦʪ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʩʪʝʥʠʠ. ɺ ʪʨʘʚʝ 

ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʧʨʠʩʫʪʩʪʚʫʶʪ ʵʩʩʝʥʮʠʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʙʝʟ ʢʦʪʦʨʳʭ 

ʦʨʛʘʥʠʟʤ ʥʝ ʤʦʞʝʪ ʥʦʨʤʘʣʴʥʦ ʨʘʩʪʠ ʠ ʨʘʟʚʠʚʘʪʴʩʷ, ʪʘʢʠʝ ʢʘʢ: ʞʝʣʝʟʦ, ʤʝʜʴ, 

ʮʠʥʢ, ʤʘʨʛʘʥʝʮ, ʭʨʦʤ, ʤʦʣʠʙʜʝʥ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʢʨʦ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʨʘʩʪʝʥʠʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʘ ʠ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ.  

 ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʦʜʝʨʞʘʥʠʝ ʪʠʪʘʥʘ ʚ ʦʙʨʘʟʮʝ ʠʟ ɺʀʃɸʈ ʚ 6 ʨʘʟ ʚʳʰʝ, 

ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʭ ʦʙʨʘʟʮʘʭ (ʨʠʩ. 32). ɹʦʣɹh ʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʠʪʘʥʘ, ʚ ʜʘʥʥʦʤ 

ʦʙʨʘʟʮʝ ʩʚʷʟʘʥʦ ʩ ʫʩʣʦʚʠʷʤʠ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʨʘʩʪʝʥʠʷ (ʢʫʣʴʪʠʚʠʨʫʝʤʦʝ ʥʘ 

ʧʠʪʦʤʥʠʢʝ ɺʀʃɸʈ). ʄʠʥʠʤʘʣʴʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʪʠʪʘʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʙʨʘʟʮʝ 

ʠʟ ʉʠʨʠʠ.   
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ʈʠʩ. 32. ʉʦʜʝʨʞʘʥʠʝ ʪʠʪʘʥʘ (Ti) ʚ ʦʙʨʘʟʮʘʭ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ. 

 

ʉʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ ʦʢʘʟʘʣʦʩʴ ʚʳʰʝ ʚ ʦʙʨʘʟʮʝ, ʩʦʙʨʘʥʥʦʤ ʚ ʂʨʳʤʫ (ʈʠʩ. 

33), ʘ ʤʠʥʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʦʙʨʘʟʮʝ ʠʟ ʧʠʪʦʤʥʠʢʘ  ɺʀʃɸʈ.  

 ʎʠʥʢ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʤʝʪʘʣʣʦʬʝʨʤʝʥʪʦʚ, ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʨʦʩʪʘ ʯʝʣʦʚʝʢʘ, ʨʘʟʚʠʪʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʜʝʬʠʮʠʪ 

ʵʪʦʛʦ ʤʠʢʨʦʵʣʝʤʝʥʪʘ ʫʭʫʜʰʘʝʪ ʦʙʱʠʡ ʠʤʤʫʥʠʪʝʪ ʠ ʩʥʠʞʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʠʥʬʝʢʮʠʠ [32,82,109,118,130]. 

 

 

ʈʠʩ. 33. ʉʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ (Zn) ʚ ʦʙʨʘʟʮʘʭ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ. 

 

ʉʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ ʦʢʘʟʘʣʦʩʴ ʥʘʠʙʦʣʴʰʠʤ ʚ ʦʙʨʘʟʮʝ ʠʟ ɺʀʃɸʈ (ʨʠʩ. 34), 

ʘ ʚ ʦʙʨʘʟʮʝ ʠʟ ʉʠʨʠʠ - ʤʠʥʠʤʘʣʴʥʦʝ.  

 ʄʘʨʛʘʥʝʮ ʧʨʠʥʠʤʘʝʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʦʙʤʝʥʝ ʚʝʱʝʩʪʚ, ʫʣʫʯʰʘʝʪ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʋʯʘʩʪʚʫʝʪ ʚ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʚ 
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ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʥʠʪʨʘʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʬʦʪʦʩʠʥʪʝʟʘ, ʘ ʪʘʢʞʝ ʚ ʘʥʪʘʛʦʥʠʟʤʝ 

ʤʝʞʜʫ ʤʘʨʛʘʥʮʝʤ ʠ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ [101].  

 

 

ʈʠʩ. 34. ʉʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ (Mn) ʚ ʦʙʨʘʟʮʘʭ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ. 

 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʞʝʣʝʟʘ ʠ ʤʘʨʛʘʥʮʘ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʤʘʨʛʘʥʮʘ ʚ ʨʘʩʪʝʥʠʠ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʠʟʙʳʪʦʢ ʘʢʪʠʚʥʦʛʦ ʟʘʢʠʩʥʦʛʦ ʞʝʣʝʟʘ 

[38,39,101]. ʇʦʭʦʞʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ.  

ʆʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ ʞʝʣʝʟʦ, 

ʥʝʦʙʭʦʜʠʤʳ ʚ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʠ ʜʳʭʘʥʠʠ ʠ 

ʬʦʪʦʩʠʥʪʝʟʝ. ʂʘʪʘʣʠʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʞʝʣʝʟʘ ʩʚʷʟʘʥʦ ʩ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʤʝʥʷʪʴ ʩʪʝʧʝʥʴ ʦʢʠʩʣʝʥʠʷ. ʉʦʝʜʠʥʝʥʠʷ ʞʝʣʝʟʘ ʷʚʣʷʶʪʩʷ ʧʝʨʝʥʦʩʯʠʢʘʤʠ 

ʵʣʝʢʪʨʦʥʦʚ ʚ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʧʦʩʢʦʣʴʢʫ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ 

ʬʝʨʤʝʥʪʦʚ ʜʠʛʠʜʨʦʛʝʥʘʟ ʠ ʮʠʪʦʭʨʦʤʦʚ. ɾʝʣʝʟʦ  ʫʯʘʩʪʚʫʝʪ ʚ ʙʠʦʩʠʥʪʝʟʝ 

ʭʣʦʨʦʬʠʣʣʘ, ʧʦʵʪʦʤʫ ʦʛʨʘʥʠʯʝʥʠʝ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʪʷʞʝʣʳʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʢ ʭʣʦʨʦʟʫ [101,119].  

ʉʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʦʢʘʟʘʣʦʩʴ ʚʳʰʝ ʚ ʦʙʨʘʟʮʝ, ʩʦʙʨʘʥʥʦʤ ʚ ʄʦʣʜʦʚʝ 

(ʨʠʩ. 35).  ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʞʝʣʝʟʦ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʦʙʨʘʟʮʝ, ʩʦʙʨʘʥʥʦʤ ʚ 

ʉʠʨʠʠ (2018ʛ). 
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ʈʠʩ. 35. ʉʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ (Fe) ʚ ʦʙʨʘʟʮʘʭ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ 

ʪʨʘʚʳ. 

 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʝʤʥʠʷ ʦʢʘʟʘʣʦʩʴ ʚʳʰʝ ʚ ʦʙʨʘʟʮʝ ʠʟ ʄʦʣʜʦʚʳ (ʨʠʩ. 36), ʘ 

ʤʠʥʠʤʘʣʴʥʦʝ ʚ ʦʙʨʘʟʮʝ ʠʟ ʉʠʨʠʠ.  

ʂʨʝʤʥʠʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʞʝʣʝʟ ʚʥʫʪʨʝʥʥʝʡ ʩʝʢʨʝʮʠʠ, ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʝʡ ʠ 

ʦʨʛʘʥʦʚ [102,132]. 

 

 

ʈʠʩ. 36. ʉʦʜʝʨʞʘʥʠʝ ʢʨʝʤʥʠʷ (Si) ʚ ʦʙʨʘʟʮʘʭ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ 

ʪʨʘʚʳ. 

 

ʉʦʜʝʨʞʘʥʠʝ ʘʣʶʤʠʥʠʷ ʚ ʦʙʨʘʟʮʝ ʠʟ ɺʀʃɸʈ ʦʢʘʟʘʣʦʩʴ ʚ 2 ʨʘʟʘ ʚʳʰʝ 

ʯʝʤ, ʚ ʜʨʫʛʠʭ ʦʙʨʘʟʮʘʭ. ɺ ʦʩʪʘʣʴʥʳʭ ʦʙʨʘʟʮʘʭ ʩʦʜʝʨʞʘʥʠʝ ʘʣʶʤʠʥʠʷ 
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ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʝ (ʨʠʩ. 37). ɺ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʘʣʶʤʠʥʠʡ ʫʯʘʩʪʚʫʝʪ ʚ 

ʧʦʩʪʨʦʝʥʠʠ ʵʧʠʪʝʣʠʘʣʴʥʦʡ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʚ ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʩʪʝʡ, ʚ 

ʤʠʥʝʨʘʣʴʥʦʤ ʦʙʤʝʥʝ ʠ ʜʨ. [37,106]. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʪʘʢ ʞʝ ʯʪʦ ʚʳʩʦʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʘʣʶʤʠʥʠʷ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʠ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʜʝʧʨʝʩʩʠʠ [37]. 

 

ʈʠʩ. 37. ʉʦʜʝʨʞʘʥʠʝ ʢʨʝʤʥʠʷ (Al) ʚ ʦʙʨʘʟʮʘʭ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ 

ʪʨʘʚʳ. 

ʉʦʛʣʘʩʥʦ ʆʌʉ.1.5.3.0009.15. çʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʠ ʤʳʰʴʷʢʘ ʚ ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʘʭè[62], ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʇɼʂ) 

ʩʚʠʥʮʘ 6,0 ʤʛ/ʢʛ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʙʨʘʟʮʘʭ ʠʟ ʉʠʨʠʠ, ʂʨʳʤʘ ʠ ʄʦʣʜʦʚʳ 

ʩʚʠʥʝʮ ʥʝ ʙʳʣ ʦʙʥʘʨʫʞʝʥ. ʉʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʚ ʦʙʨʘʟʮʝ, ʟʘʛʦʪʦʚʣʝʥʥʦʤ, ʚ 

ʧʠʪʦʤʥʠʢʝ ʌɻɹʅʋ ɺʀʃɸʈ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ 

ʢʦʥʮʝʥʪʨʘʮʠʶ. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥ r ʨʷʜr 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ 

ʪʨʘʚʳ: 

 

ʆʙʨʘʟʝʮ, ʟʘʛʦʪʦʚʣʝʥʥʳʡ ʚ ʉʠʨʠʠ (2018 ʛ): 

K>Ca>Na>S>P>Al>Mg>Si>Fe>Zn>Ti>Mn>Cu>Ni. 

ʆʙʨʘʟʝʮ, ʟʘʛʦʪʦʚʣʝʥʥʳʡ ʥʘ ʧʦʣʫʦʩʪʨʦʚʝ ʂʨʳʤ (2017 ʛ): 

K>Ca>Na>S>Fe>P>Si>Al>Mg>Ti>Zn>Mn>Cu. 

ʆʙʨʘʟʝʮ, ʟʘʛʦʪʦʚʣʝʥʥʳʡ ʚ ʄʦʣʜʦʚʝ (2017 ʛ): 

K>Ca>Na>S>Fe>Si>P>Al>Mg>Ti>Zn>Mn>Cu>Cr. 

ʆʙʨʘʟʝʮ, ʟʘʛʦʪʦʚʣʝʥʥʳʡ ʥʘ ʧʠʪʦʤʥʠʢʝ  ɺʀʃɸʈ (2016 ʛ): 

Ca>K>Na>Al>S>Si>Ti>Fe>P>Mg>Mn>Zn>Cu>Cr>Pb>Cu. 
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ɺʓɺʆɼʓ ʇʆ ɻʃɸɺɽ 4 

 

1. ʉ ʧʦʤʦʱʴʶ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʦʧʨʝʜʝʣʝʥʳ 

ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ɹɸɺ: ʬʣʘʚʦʥʦʠʜʳ, ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ, 

ʘʣʢʘʣʦʠʜʳ. 

 

2. ʄʝʪʦʜʦʤ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʧʦʜʪʚʝʨʞʜʝʥʦ ʥʘʣʠʯʠʝ 

ʩʘʧʦʥʠʥʦʚ ʚ ʪʨʘʚʝ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ. ʇʦʜʦʙʨʘʥʳ ʫʩʣʦʚʠʷ ʜʣʷ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ  ʬʣʘʚʦʥʦʠʜʦʚ ʤʝʪʦʜʦʤ ʊʉʍ ʚ 

ʩʳʨʴʝ. 

 

3. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʪʦʜʦʤ ɺʕɾʍ ï ʄʉ/ʄʉ 

ʚ  ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʦʙʥʘʨʫʞʝʥʳ ʜʠʦʩʮʠʥ ʠ ʧʨʦʪʦʜʠʦʩʮʠʥ; 

ʫʩʪʘʥʦʚʣʝʥʦ  ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ. 

 

4. ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ  ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʷʢʦʨʮʝʚ 

ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ (ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʟʦʥʳ), ʚ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩʙʦʨ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʩʳʨʴʷ, ʚʣʠʷʶʪ ʥʘ  ʥʘʢʦʧʣʝʥʠʝ  ʵʣʝʤʝʥʪʦʚ ʨʘʩʪʝʥʠʝʤ. ʉ ʫʯʝʪʦʤ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʝʥʳ ʨʷʜʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ 

ʜʣʷ ʦʙʨʘʟʮʦʚ ʢʘʞʜʦʛʦ ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. 
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ɻʃɸɺɸ 5. ʈɸɿʈɸɹʆʊʂɸ ʄɽʊʆɼʀʂʀ ʂʆʃʀʏɽʉʊɺɽʅʅʆɻʆ 

ʆʇʈɽɼɽʃɽʅʀʗ  ʉʋʄʄʓ ʌʃɸɺʆʅʆʀɼʆɺ 

  

5.1. ʆʇʈɽɼɽʃɽʅʀɽ ʆʇʊʀʄɸʃʔʅʓʍ ʋʉʃʆɺʀʁ 

ʂʆʃʀʏɽʉʊɺɽʅʅʆɻʆ ʆʇʈɽɼɽʃɽʅʀʗ ʉʋʄʄʓ ʌʃɸɺʆʅʆʀɼʆɺ ɺ 

ʗʂʆʈʎɸʍ ʉʊɽʃʖʑʀʍʉʗ ʊʈɸɺɽ 

 

ʄʝʪʦʜʠʢʫ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʣʠ ʥʘ 

ʦʙʲʝʜʠʥʝʥʥʦʤ ʦʙʨʘʟʮʝ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ, ʧʦʣʫʯʝʥʥʦʤ ʧʫʪʝʤ 

ʩʤʝʰʠʚʘʥʠʷ ʚ ʨʘʚʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʦʙʨʘʟʮʦʚ, ʫʢʘʟʘʥʥʳʭ ʚ ʛʣʘʚʝ 2.  

 

5.1.1. ʆʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʤʝʪʦʜʘ 

           ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʩʳʨʴʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʪʘʢ ʢʘʢ ʦʥ 

ʷʚʣʷʝʪʩʷ ʵʢʩʧʨʝʩʩʥʳʤ, ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʠ ʪʦʯʥʳʤ (ʦʰʠʙʢʘ 2,5 ï 5%) 

[9,65]. 

           ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪ 2 ʚʘʨʠʘʥʪʘ: 

1. ʀʟʤʝʨʝʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʧʦʛʣʦʱʝʥʠʶ  

ʬʣʘʚʦʥʦʠʜʦʚ ï ʦʩʥʦʚʘʥʦ ʥʘ ʩʚʦʡʩʪʚʝ ʤʦʣʝʢʫʣ ʵʪʠʭ ʚʝʱʝʩʪʚ ʠʟʙʠʨʘʪʝʣʴʥʦ 

ʧʦʛʣʦʱʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ. 

2. ʀʟʤʝʨʝʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʢʦʤʧʣʝʢʩʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʩ ʨʘʩʪʚʦʨʦʤ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ 2% ʚ 

96% ʩʧʠʨʪʝ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʤʝʪʦʜʠʢʫ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʟʚʝʨʦʙʦʝ 

ʪʨʘʚʝ [81]. 

5.1.2. ɺʳʙʦʨ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʜʣʠʥʳ ʚʦʣʥʳ 

           ʌʣʘʚʦʥʦʠʜʳ ʠʤʝʶʪ ʜʚʝ ʧʦʣʦʩʳ ï ʵʪʦ ʠʥʪʝʨʚʘʣʳ ʜʣʠʥ ʚʦʣʥ ʩ 

ʦʩʥʦʚʥʳʤʠ ʤʘʢʩʠʤʫʤʘʤʠ ʧʦʛʣʦʱʝʥʠʷ: 250 ï 270 ʥʤ (II ʧʦʣʦʩʘ) ʠ 350 ï 430 
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ʥʤ (I ʧʦʣʦʩʘ). ʂʦʤʧʣʝʢʩ ʬʣʘʚʦʥʦʠʜʦʚ  ʩ ʨʘʩʪʚʦʨʦʤ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ 2% ʚ 

96% ʩʧʠʨʪʝ ʦʙʥʘʨʫʞʠʚʘʝʪ ʙʘʪʦʭʨʦʤʥʳʡ ʩʜʚʠʛ ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠʤʝʨʥʦ 

ʥʘ 50 ï 60 ʥʤ. ɿʘ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʜʣʠʥʫ ʚʦʣʥʳ ʧʨʠʥʠʤʘʶʪ ʤʘʢʩʠʤʫʤ ʚ 

ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ. 

 ʀʟʤʝʨʝʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʚ ʠʥʪʝʨʚʘʣʝ ʜʣʠʥ ʚʦʣʥ 

ʦʪ 350 ʥʤ ʜʦ 430 ʥʤ. 

 ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʜʣʠʥʳ ʚʦʣʥʳ ʙʳʣʠ ʠʟʫʯʝʥʳ ʋʌ ï 

ʩʧʝʢʪʨʳ ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʡ ʩʳʨʴʷ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʠ  ʉʪʘʥʜʘʨʪʥʦʛʦ 

ʦʙʨʘʟʮʘ (ʉʆ) ʨʫʪʠʥʘ (ʪʘʙʣ. 41). 

ʊʘʙʣʠʮʘ 41 

ʉʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ɚ max) ʠʟʚʣʝʯʝʥʠʡ ʚ ʋʌ ʦʙʣʘʩʪʠ 

 

 ʀʟ ʪʘʙʣʠʮʳ 42 ʚʠʜʥʦ, ʯʪʦ ʩʦʙʩʪʚʝʥʥʳʡ ʩʧʝʢʪʨ ʩʧʠʨʪʦʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ 

ʠʟ ̫ʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ ʠʤʝʝʪ ʤʘʢʩʠʤʫʤ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 371 ʥʤ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʩʧʝʢʪʨ ʪʦʛʦ ʞʝ ʠʟʚʣʝʯʝʥʠʷ ʩ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʦʤ ʠʤʝʝʪ 

ʤʘʢʩʠʤʫʤ ʧʨʠ ʜʣʠʥʝ 410 ± 2 ʄʘʢʩʠʤʫʤ ʚ ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʉʆ 

ʨʫʪʠʥʘ. 

ʅʘ ʨʠʩʫʥʢʝ 38 ʠʟʦʙʨʘʞʝʥʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʢʨʠʚʘʷ ʧʦʛʣʦʱʝʥʠʷ 

ʠʟʚʣʝʯʝʥʠʷ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʤʘʢʩʠʤʫʤ ʧʨʠ 410 ± 2 

ʥʤ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʉʆ ʨʫʪʠʥʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ ʠʤʝʝʪ ʪʦʪ ʞʝ 

ʤʘʢʩʠʤʫʤ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ ɚ = 410 ± 2 ʥʤ (ʨʠʩ. 39), ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʫʶ ʜʣʠʥʫ ʚʦʣʥʳ ʚ ʢʘʯʝʩʪʚʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ. 

ˉ ʋʩʣʦʚʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ɼʣʠʥʘ ʚʦʣʥʳ, ʥʤ 

1 ʀʟʚʣʝʯʝʥʠʝ  ʠʟ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ ʥʘ 50% ʩʧʠʨʪʝ 371 ʥʤ 

2 ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʩʧʝʢʪʨ ʩʧʠʨʪʦʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ  ʷʢʦʨʮʝʚ 

ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ ʩ  ʨʘʩʪʚʦʨʦʤ  ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ 2% 

ʩʧʠʨʪʦʚʳʤ ʚ 96% ʩʧʠʨʪʝ 

410 ʥʤ 

3 ʉʧʝʢʪʨ ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʉʆ ʨʫʪʠʥʘ ʩ ʨʘʩʪʚʦʨʦʤ  ʘʣʶʤʠʥʠʷ 

ʭʣʦʨʠʜʘ 2% ʩʧʠʨʪʦʚʳʤ ʚ 96% ʩʧʠʨʪʝ 411 ʥʤ 
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ʈʠʩ. 38. ʋʌ ï ʩʧʝʢʪʨ ʠʟʚʣʝʯʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ 

ʪʨʘʚʳ ʩ ʨʘʩʪʚʦʨʦʤ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ 2% ʚ 96% ʩʧʠʨʪʝ. 

 

 

ʈʠʩ. 39. ʋʌ ï ʩʧʝʢʪʨ ʢʦʤʧʣʝʢʩʘ ʨʘʩʪʚʦʨʘ ʉʆ ʨʫʪʠʥʘ ʩ ʨʘʩʪʚʦʨʦʤ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ 2% ʚ 

96% ʩʧʠʨʪʝ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʨʘʩʯʝʪ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʷʢʦʨʮʘʭ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʝ 

ʧʨʦʚʦʜʠʣʠ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʉʆ ʨʫʪʠʥʘ. 



112 

  

5.1.3. ɺʳʙʦʨ ʵʢʩʪʨʘʛʝʥʪʘ 

            ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʚʳʙʦʨʘ ʵʢʩʪʨʘʛʝʥʪʘ ʜʣʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʬʣʘʚʦʥʦʠʜʦʚ ʠʟ ʩʳʨʴʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʦʜʫ 

ʦʯʠʱʝʥʥʫʶ ʠ ʩʧʠʨʪ ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 42.  

ʊʘʙʣʠʮʘ 42 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʷʢʦʨʮʘʭ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʝ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʢʩʪʨʘʛʝʥʪʘ 

ˉ 

ʧ/ʧ 

ʕʢʩʪʨʘʛʝʥʪ ʆʧʪʠʯʝʩʢʘʷ 

ʧʣʦʪʥʦʩʪʴ, A 

(ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ) 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ, % 

1 ɺʦʜʘ ʦʯʠʱʝʥʥʘʷ 0,1659 0,498 

 ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʧʠʨʪʘ, % 

2 50 0,1730 0,519 

3 70 0,2432 0,730 

4 80 0,2986 0,896 

5 90 0,1405 0,412 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʬʣʘʚʦʥʦʠʜʦʚ ʵʢʩʪʨʘʛʠʨʫʝʪʩʷ 80% ʩʧʠʨʪʦʤ, ʧʦʵʪʦʤʫ 

ʦʥ ʙʳʣ ʚʳʙʨʘʥ ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʪʨʘʛʝʥʪʘ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

5.1.4. ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʥʦʩʪʠ ʩʳʨʴʷ 

 ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʥʦʩʪʠ ʩʳʨʴʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʚʳʭʦʜ ʬʣʘʚʦʥʦʠʜʦʚ ʠʟ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 43.  
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ʊʘʙʣʠʮʘ 43 

ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʬʣʘʚʦʥʦʠʜʦʚ ʦʪ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʥʦʩʪʠ ʩʳʨʴʷ 

ʉʪʝʧʝʥʴ 

ʠʟʤʝʣʴʯʝʥʥʦʩʪʠ, 

ʤʤ 

ʆʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ,  

A (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ) 
ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ, % 

1,0 0,1921 0,1525 ± 0,08 

2,0 0,5345 1,1862 ± 0,04 

3,0 0,3108 0,9323 ± 0,10 

5,0 0,3625 1,1748 ± 0,12 

7,0 0,5242 1,1450 ± 0,04 

8,0 0,4881 1,4642 ± 0,06 

 

 ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʠ 

ʥʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʠʟ ʩʳʨʴʷ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʩʪʝʧʝʥʠ 

ʠʟʤʝʣʴʯʝʥʥʦʩʪʠ 2 ʤʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʣʴʥʝʡʰʝʤ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʳʨʴʝ ʩʦ 

ʩʪʝʧʝʥʴʶ ʠʟʤʝʣʴʯʝʥʥʦʩʪʠ ʩʳʨʴʷ 2 ʤʤ. 

 

5.1.5. ɺʨʝʤʷ ʠ ʢʨʘʪʥʦʩʪʴ ʵʢʩʪʨʘʢʮʠʠ 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʢʨʘʪʥʦʩʪʠ ʵʢʩʪʨʘʢʮʠʠ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʝ ʠʟ ʩʳʨʴʷ ʬʣʘʚʦʥʦʠʜʦʚ 80% ʩʧʠʨʪʦʤ: 

1. ʆʜʥʦʢʨʘʪʥʘʷ ʵʢʩʪʨʘʢʮʠʷ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ. 

2. ʆʜʥʦʢʨʘʪʥʘʷ ʵʢʩʪʨʘʢʮʠʷ ʚ ʪʝʯʝʥʠʝ 45 ʤʠʥ. 

3. ʆʜʥʦʢʨʘʪʥʘʷ ʵʢʩʪʨʘʢʮʠʷ ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥ.  

4. ɼʚʫʭʢʨʘʪʥʘʷ ʵʢʩʪʨʘʢʮʠʷ ʧʦ 30 ʤʠʥ. 

5. ʊʨʝʭʢʨʘʪʥʘʷ ʵʢʩʪʨʘʢʮʠʷ ʧʦ 30 ʤʠʥʫʪ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 44. 

 

 

 

 



114 

  

ʊʘʙʣʠʮʘ 44 

ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʦʪ ʨʝʞʠʤʘ ʵʢʩʪʨʘʢʮʠʠ  

ɺʨʝʤʷ ʵʢʩʪʨʘʢʮʠʠ 

ʦʜʥʦʢʨʘʪʥʦʡ, ʤʠʥ 

ʆʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ, A 

(ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ) 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ, % 

30 0,1896 0,5687 ± 0,08 

45 0,2328 0,6998 ± 0,08 

60 0,3041 0,9122 ± 0,06 

ɼʚʫʭʢʨʘʪʥʘʷ 

ʵʢʩʪʨʘʢʮʠʷ ʧʦ 30 

ʤʠʥʫʪ 

0,1692 0,5075 ± 0,02 

ʊʨʝʭʢʨʘʪʥʘʷ 

ʵʢʩʪʨʘʢʮʠʷ ʧʦ 30 

ʤʠʥʫʪ 

0,1519 0,4557 ± 0,10 

 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʦʧʨʝʜʝʣʝʥʦ ʧʨʠ 

ʦʜʥʦʢʨʘʪʥʦʡ ʵʢʩʪʨʘʢʮʠʠ ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥ.  

 

 5.1.6. ʀʟʫʯʝʥʠʝ ʫʩʣʦʚʠʡ ʨʝʘʢʮʠʠ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ 

 ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʥʦʪʳ ʧʨʦʪʝʢʘʥʠʷ ʨʝʘʢʮʠʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʢʦʤʧʣʝʢʩʘ ʬʣʘʚʦʥʦʠʜʦʚ ʩ ʨʘʩʪʚʦʨʦʤ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ 2% ʚ 96% ʩʧʠʨʪʝ 

ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ 

ʩʦʦʪʥʦʰʝʥʠʡ: ʠʟʚʣʝʯʝʥʠʝ ï ʭʨʦʤʦʛʝʥʥʳʡ ʨʝʘʢʪʠʚ. 

 ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʭ ʦʧʨʝʜʝʣʝʥʠʡ, ʩʦʛʣʘʩʥʦ ɻʌ 

ʍIV, ʚʝʣʠʯʠʥʘ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʜʦʣʞʥʘ ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,2 ʜʦ 0,8 

[65]. 

 ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʬʣʘʚʦʥʦʠʜʦʚ ʥʝʦʙʭʦʜʠʤ ʜʦʩʪʘʪʦʯʥʳʡ ʠʟʙʳʪʦʢ ʨʝʘʢʪʠʚʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʦʤʧʣʝʢʩʘ. ɺʘʨʠʘʥʪʳ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 45. 
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ʊʘʙʣʠʮʘ 45 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʠʟʚʣʝʯʝʥʠʷ (ʨʘʩʪʚʦʨ ɸ) ʠ 

ʨʘʩʪʚʦʨʘ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ 2% ʚ 96% ʩʧʠʨʪʝ 

ˉ ʧ/ʧ ʉʦʦʪʥʦʰʝʥʠʝ 

ʠʟʚʣʝʯʝʥʠʷ ʠ 

ʨʝʘʢʪʠʚʘ 

ʆʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ, A 

(ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ) 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ,% 

1 1:1 0,2618 0,7854 ± 0,10 

2 1:2 0,2859 0,8576 ± 0,14 

3 1:3 0,2658 0,7973 ± 0,08 

4 2:2 0,4450 1,3349 ± 0,10 

5 2:3 0,4404 1,3211 ± 0,04 

6 2:4 0,4525 1,3574 ± 0,06 

7 2:5 0,5265 1,5794 ± 0,04 

8 2:6 0,4249 1,2746 ± 0,18 

9 2:7 0,4020 1,2060 ± 0,12 

 

 ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʦʙʲʝʤʘ ʨʘʩʪʚʦʨʘ ɸ ʠ 

ʨʘʩʪʚʦʨʦʤ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ 2% ʚ 96% ʩʧʠʨʪʝ ʷʚʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ 2:5, 

ʧʨʠ ʢʦʪʦʨʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʠ ʥʘʠʙʦʣʴʰʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ. 

 

5.1.7. ʀʟʫʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʤʧʣʝʢʩʘ ʬʣʘʚʦʥʦʠʜʦʚ ʩ ʭʨʦʤʦʛʝʥʥʳʤ 

ʨʝʘʢʪʠʚʦʤ  

 ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʭʝʣʘʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʬʣʘʚʦʥʦʠʜʦʚ ʩ ʭʣʦʨʠʜʦʤ 

ʘʣʶʤʠʥʠʷ ʧʨʦʪʝʢʘʝʪ ʚʦ ʚʨʝʤʝʥʠ. ʇʦʣʥʦʝ ʧʨʦʭʦʞʜʝʥʠʝ ʵʪʦʡ ʨʝʘʢʮʠʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʬʦʪʦʤʝʪʨʠʨʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʧʦ ʚʝʣʠʯʠʥʝ 

ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ. ʕʪʦ ʚʨʝʤʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʤʧʣʝʢʩʘ. ɽʛʦ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʚʘʞʥʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʥʝʩʢʦʣʴʢʠʭ ʘʥʘʣʠʟʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʣʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ ʧʦʚʪʦʨʝʥʠʷ. 
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 ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʪʦʛʦ ʘʥʘʣʠʟʘ ʠʟʤʝʨʷʣʠ ʚʝʣʠʯʠʥʫ ʦʧʪʠʯʝʩʢʦʡ 

ʧʣʦʪʥʦʩʪʠ ʬʦʪʦʤʝʪʨʠʨʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʯʝʨʝʟ ʢʘʞʜʳʝ 10 ʤʠʥʫʪ ʚ ʪʝʯʝʥʠʝ 1 

ʯʘʩʘ ʩ ʤʦʤʝʥʪʘ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʣʝʢʩʘ. ʉʪʘʙʠʣʴʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ ʩ ʨʘʩʪʚʦʨʦʤ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ 2% ʚ 96% ʩʧʠʨʪʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʯʝʨʝʟ 15 ʤʠʥʫʪ ʧʦʩʣʝ ʥʘʯʘʣʘ ʨʝʘʢʮʠʠ ʠ ʩʦʭʨʘʥʷʝʪ ʝʝ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ (ʨʠʩ. 

40). 

 

 

 

ʈʠʩ. 40. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢʦʤʧʣʝʢʩʘ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʩ ʨʘʩʪʚʦʨʦʤ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ 2% 

ʚ 96% ʩʧʠʨʪʝ ʚʦ ʚʨʝʤʝʥʠ. 

 

5.2. ʈɸʉʏɽʊ ʆʐʀɹʂʀ ʄɽʊʆɼɸ ʂʆʃʀʏɽʉʊɺɽʅʅʆɻʆ 

ʆʇʈɽɼɽʃɽʅʀʗ ʉʋʄʄʓ ʌʃɸɺʆʅʆʀɼʆɺ 

 ɼʣʷ ʨʘʩʯʝʪʘ ʦʰʠʙʢʠ ʤʝʪʦʜʘ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʙʘʪʳʚʘʣʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʧʦ ʤʝʪʦʜʠʢʘʤ ɻʌ ʍIV [64], ʧʦʣʴʟʫʷʩʴ ʧʨʦʛʨʘʤʤʦʡ STAT. 

 ʈʝʘʢʮʠʷ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ ʬʣʘʚʦʥʦʠʜʦʚ ʩ ʨʘʩʪʚʦʨʦʤ ʘʣʶʤʠʥʠʷ 

ʭʣʦʨʠʜʘ 2% ʩʧʠʨʪʦʚʳʤ ʚ 96% ʩʧʠʨʪʝ ʜʦʩʪʘʪʦʯʥʦ ʩʧʝʮʠʬʠʯʥʘ ʠ 

ʠʟʙʠʨʘʪʝʣʴʥʘ, ʩʘʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ 

ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʝʥ ʠ ʪʦʯʝʥ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʦʰʠʙʢʘ ʤʝʪʦʜʘ ʥʝ ʜʦʣʞʥʘ 

ʧʨʝʚʳʰʘʪʴ 3 ï 5%.  
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 ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ ʤʝʪʦʜʘ ʛʦʪʦʚʠʣʠ ʠʟʚʣʝʯʝʥʠʷ 

ʠʟ ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʦʙʨʘʟʮʘ ʠ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ ʚ 5 ï ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ 

ʧʦ ʤʝʪʦʜʠʢʝ, ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʛʣʘʚʝ 5, ʧʫʥʢʪ 5.1.2.1. 

 ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 46. 

ʊʘʙʣʠʮʘ 46 

ʄʝʪʨʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʘ 

N Ằ  S2 S P,% t(p,f)   Ů  ŭ,% 

5 4 2,086 0,0596 0,2441 95 2,78 0,03 0,77 2,89 

 

ʛʜʝ: 

n ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʪʦʨʥʦʩʪʝʡ 

ä ï ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ (n ï 1) 

  - ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ 

S2  - ʜʠʩʧʝʨʩʠʷ 

S ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

P,% - ʜʦʚʝʨʠʪʝʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ 

t (p,f) ï ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ (ʪʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ)  

- ʦʰʠʙʢʘ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ 

Ů ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʦʰʠʙʢʘ ʨʝʟʫʣʴʪʘʪʘ ʦʪʜʝʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ŭ ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ. 

 ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʰʠʙʢʘ ʘʥʘʣʠʟʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʦʰʠʙʢʠ ʝʜʠʥʠʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ (2,89 %) ʧʨʠ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ 

95%. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ. 
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5.3. ʄɽʊʆɼʀʂɸ ʂʆʃʀʏɽʉʊɺɽʅʅʆɻʆ ʆʇʈɽɼɽʃɽʅʀʗ ʉʋʄʄʓ 

 ʌʃɸɺʆʅʆʀɼʆɺ ɺ ʗʂʆʈʎɸʍ ʉʊɽʃʖʑʀʍʉʗ ʊʈɸɺɽ 

 ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʤʠ ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʷʢʦʨʮʘʭ ʩʪʝʣʶʱʠʭʩʷ 

ʪʨʘʚʝ. 

ʄʝʪʦʜʠʢʘ [9]: 

 ɸʥʘʣʠʪʠʯʝʩʢʫʶ ʧʨʦʙʫ ʩʳʨʴʷ ʠʟʤʝʣʴʯʘʶʪ ʜʦ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ, 

ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʜʠʘʤʝʪʨʦʤ 2 ʤʤ. ʆʢʦʣʦ 3,0 ʛ (ʪʦʯʥʘʷ 

ʥʘʚʝʩʢʘ) ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ ʧʦʤʝʱʘʶʪ ʚ ʢʦʣʙʫ ʩʦ ʰʣʠʬʦʤ ʚʤʝʩʪʠʤʦʩʪʴʶ 

250 ʤʣ ʠ ʜʦʙʘʚʣʷʶʪ 100 ʤʣ 80 % ʩʧʠʨʪʘ. ʂʦʣʙʫ ʧʨʠʩʦʝʜʠʥʷʶʪ ʢ ʦʙʨʘʪʥʦʤʫ 

ʭʦʣʦʜʠʣʴʥʠʢʫ ʠ ʥʘʛʨʝʚʘʶʪ ʥʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥʫʪ, 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʩʪʨʷʭʠʚʘʷ ʜʣʷ ʩʤʳʚʘʥʠʷ ʯʘʩʪʠʮ ʩʳʨʴʷ ʩʦ ʩʪʝʥʦʢ. ɻʦʨʷʯʝʝ 

ʠʟʚʣʝʯʝʥʠʝ ʦʭʣʘʞʜʘʶʪ ʠ ʬʠʣʴʪʨʫʶʪ ʯʝʨʝʟ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ «Filtrak» ʚ 

ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ ʪʘʢ, ʯʪʦʙʳ ʯʘʩʪʠʮʳ ʩʳʨʴʷ ʥʝ ʧʦʧʘʣʠ ʥʘ 

ʬʠʣʴʪʨ. ʇʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʬʠʣʴʪʨ ʧʨʦʤʳʚʘʶʪ 80% ʩʧʠʨʪʦʤ, ʜʦʚʦʜʷʪ ʦʙʲʝʤ 

ʠʟʚʣʝʯʝʥʠʷ ʜʦ ʤʝʪʢʠ ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ (ʨʘʩʪʚʦʨ ɸ). 

 ɺ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 25 ʤʣ ʧʦʤʝʱʘʶʪ 2 ʤʣ ʨʘʩʪʚʦʨʘ ɸ, 

ʧʨʠʙʘʚʣʷʶʪ 5 ʤʣ ʨʘʩʪʚʦʨʘ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ 2% ʚ 96% ʩʧʠʨʪʝ, 1 ʢʘʧʣʶ 

ʨʘʟʚʝʜʝʥʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʠ ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦ ʤʝʪʢʠ 96% 

ʩʧʠʨʪʦʤ. ʏʝʨʝʟ 15 ʤʠʥʫʪ ʠʟʤʝʨʷʶʪ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʘ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʉʌ ï 2000 ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 410 ʥʤ ʚ ʢʶʚʝʪʝ ʩ ʪʦʣʱʠʥʦʡ 

ʩʣʦʷ 10 ʤʤ.  

ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʡ ʨʘʩʪʚʦʨ: 2 ʤʣ 

ʨʘʩʪʚʦʨʘ ɸ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 25 ʤʣ, ʧʨʠʙʘʚʣʷʶʪ 1 

ʢʘʧʣʶ ʨʘʟʚʝʜʝʥʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʠ ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ 96% 

ʩʧʠʨʪʦʤ ʜʦ ʤʝʪʢʠ. 

 ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ï ʩʪʘʥʜʘʨʪ ʥʘ 

ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʝ ʩʳʨʴʝ ʚ ʧʨʦʮʝʥʪʘʭ (ʍ) ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 
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8
ᶻ ᶻ ᶻᶻ ᶻ ᶻ ᶻ

ᶻᶻ ᶻᶻ ᶻ ᶻ
 = 

 ᶻ ᶻ ᶻ

ᶻᶻ
 

 

ʛʜʝ  ɸ ï ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ (ʨʘʩʪʚʦʨ ɹ) ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ;  

ɸʦ ï ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ (ʨʘʩʪʚʦʨ ɹ) ʉʆ ʨʫʪʠʥʘ;  

ʘ ï ʥʘʚʝʩʢʘ ʩʳʨʴʷ ʚ ʛʨʘʤʤʘʭ;  

ʘ0 ï ʥʘʚʝʩʢʘ ʉʆ ʨʫʪʠʥʘ ʚ ʛʨʘʤʤʘʭ;  

ʈ ï ʩʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʉʆ ʨʫʪʠʥʘ ʚ %; 

W ï ʧʦʪʝʨʷ ʚ ʤʘʩʩʝ ʧʨʠ ʚʳʩʫʰʠʚʘʥʠʠ ʚ %. 

 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʉʆ ʨʫʪʠʥʘ: ʦʢʦʣʦ 0,05 ʛ (ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ) ʉʆ ʨʫʪʠʥʘ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʩʫʰʝʥʥʦʛʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 130 ï 135 Áʉ ʚ ʪʝʯʝʥʠʝ 3 ʯ, 

ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ  ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ ʠ ʨʘʩʪʚʦʨʷʶʪ ʧʨʠ 

ʥʘʛʨʝʚʘʥʠʠ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ ʚ 85 ʤʣ 96% ʩʧʠʨʪʘ, ʦʭʣʘʞʜʘʶʪ, ʜʦʚʦʜʷʪ ʦʙʲʝʤ 

ʨʘʩʪʚʦʨʘ ʪʝʤ ʞʝ ʩʧʠʨʪʦʤ ʜʦ ʤʝʪʢʠ ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ (ʨʘʩʪʚʦʨ ɸ) ʉʆ ʨʫʪʠʥʘ.  

2 ʤʣ ʨʘʩʪʚʦʨʘ ɸ ʉʆ ʨʫʪʠʥʘ, 1 ʢʘʧʣʷ  ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ 5%, 5 ʤʣ ʨʘʩʪʚʦʨʘ 

ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ 2% ʚ 96% ʩʧʠʨʪʝ, ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ, 

ʚʤʝʩʪʠʤʦʩʪʴʶ 25 ʤʣ ʠ ʜʦʚʦʜʷʪ 96% ʩʧʠʨʪʦʤ ʜʦ ʤʝʪʢʠ (ʨʘʩʪʚʦʨ ɹ) ʉʆ ʨʫʪʠʥʘ, 

ʛʜʝ  ɸ ï ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ. 

 

5.4. ɺɸʃʀɼɸʎʀʗ ʄɽʊʆɼʀʂʀ ʂʆʃʀʏɽʉʊɺɽʅʅʆɻʆ ʆʇʈɽɼɽʃɽʅʀʗ 

ʉʋʄʄʓ ʌʃɸɺʆʅʆʀɼʆɺ 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʘʣʠʜʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ [6]: ʣʠʥʝʡʥʦʩʪʴ, ʧʨʝʮʠʟʠʦʥʥʦʩʪʴ 

(ʧʦʚʪʦʨʷʝʤʦʩʪʴ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ) ʠ ʧʨʘʚʠʣʴʥʦʩʪʴ [56]. 
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5.4.1. ʃʠʥʝʡʥʦʩʪʴ 

ʃʠʥʝʡʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʧʷʪʠ ʫʨʦʚʥʷʭ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʈʘʩʪʚʦʨʳ 

ʛʦʪʦʚʠʣʠ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʘʣʠʢʚʦʪʳ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ:  

ʧʝʨʚʳʡ ʫʨʦʚʝʥʴ: ʘʣʠʢʚʦʪʘ ʨʘʩʪʚʦʨʘ ɸ 1 ʤʣ  ï ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ɹ 2,5 ʤʣ (50%);  

ʚʪʦʨʦʡ ʫʨʦʚʝʥʴ: ʘʣʠʢʚʦʪʘ ʨʘʩʪʚʦʨʘ ɸ 1,5 ʤʣ ï ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ɹ 3,75 ʤʣ 

(75%);  

ʪʨʝʪʴʠʡ ʫʨʦʚʝʥʴ: ʘʣʠʢʚʦʪʘ ʨʘʩʪʚʦʨʘ ɸ 2,0 ʤʣ ï ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ɹ 5,0 ʤʣ 

(100%);  

ʯʝʪʚʝʨʪʳʡ ʫʨʦʚʝʥʴ: ʘʣʠʢʚʦʪʘ ʨʘʩʪʚʦʨʘ ɸ 2,5 ʤʣ ï ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ɹ 6,25 ʤʣ 

(125%); 

 ʧʷʪʳʡ ʫʨʦʚʝʥʴ: ʘʣʠʢʚʦʪʘ ʨʘʩʪʚʦʨʘ ɸ 3,0 ʤʣ ï ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ɹ 7,5 ʤʣ 

(150%).  

 ʂʨʠʪʝʨʠʡ ʧʨʠʝʤʣʝʤʦʩʪʠ ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʦʩʪʘʚʠʣ 0,995 (ʨʠʩ. 

41).  

 

 

ʈʠʩ. 41. ɿʘʚʠʩʠʤʦʩʪʴ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʘ ʦʪ ʦʙʲʝʤʘ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʠʟʚʣʝʯʝʥʠʷ. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʩʦʙʣʶʜʘʝʪʩʷ 

ʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠ 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʠʟʚʣʝʯʝʥʠʷʭ ʠʟ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ 

ʪʨʘʚʳ ʚ ʠʥʪʝʨʚʘʣʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 50 ï 150% ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʦʧʨʝʜʝʣʷʝʤʦʡ ʚʝʣʠʯʠʥʳ. 

 

5.4.2. ʇʦʚʪʦʨʷʝʤʦʩʪʴ 

 ʇʦʚʪʦʨʷʝʤʦʩʪʴ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʷʣʠ ʚ ʜʝʩʷʪʠʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ, ʚ 

ʦʜʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʠʜʝʥʪʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʜʥʦʛʦ ʠ ʪʦʛʦ 

ʞʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʨʦʪʢʦʛʦ 

ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ. ʂʨʠʪʝʨʠʡ ʧʨʠʝʤʣʝʤʦʩʪʠ ʚʳʨʘʞʘʣʩʷ ʚʝʣʠʯʠʥʦʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ RSD, ʢʦʪʦʨʦʝ ʥʝ ʜʦʣʞʥʦ 

ʧʨʝʚʳʰʘʪʴ 10% (ʪʘʙʣ. 47). 

ʊʘʙʣʠʮʘ 47 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ 

ʇʦʚʪʦʨʥʦʩʪʴ 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ʚ ʷʢʦʨʮʘʭ ʩʪʝʣʶʱʠʭʩʷ 

ʪʨʘʚʝ, % 

1 1,54  

2 1,56 

3 1,52 

4 1,47 

5 1,59 

6 1,72 

7 1,58 

8 1,58 

9 1,65 

10 1,58 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 1,58 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

(RSD), % 
0,069 % 
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5.4.3. ɺʥʫʪʨʠʣʘʙʦʨʘʪʦʨʥʘʷ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ 

ɺʥʫʪʨʠʣʘʙʦʨʘʪʦʨʥʫʶ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʷʣʠ ʜʚʘ 

ʧʨʦʚʠʟʦʨʘ ï ʘʥʘʣʠʪʠʢʘ ʢʘʬʝʜʨʳ ʬʘʨʤʘʢʦʛʥʦʟʠʠ ʩ ʢʫʨʩʦʤ ʙʦʪʘʥʠʢʠ ʌɻɹʆʋ 

ɺʆ ʇɻʌɸ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʨʝʭ ʦʙʨʘʟʮʘʭ ʚ ʪʨʝʭʢʨʘʪʥʦʡ 

ʧʦʚʪʦʨʥʦʩʪʠ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʉʌ ï 2000 (ʪʘʙʣ. 48).  

 

ʊʘʙʣʠʮʘ 48 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʥʫʪʨʠʣʘʙʦʨʘʪʦʨʥʦʡ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʤʝʪʦʜʠʢʠ 

ʇʦʚʪʦʨʥʦʩʪʴ ɸʥʘʣʠʪʠʢ 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ 

ʚ ʦʙʨʘʟʮʘʭ ʪʨʘʚʳ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ, % 

ʄʦʣʜʦʚʘ, 

ʦʢʨʝʩʪʥʦʩʪʠ 

 ʛ. ʂʠʰʠʥʝʚ, 

2017 ʛ 

ʉʠʨʠʷ, 

ʦʢʨʝʩʪʥʦʩʪʠ 

 ʛ. ɼʘʤʘʩʢ,  

2018 ʛ 

ɹʦʪʘʥʠʯʝʩʢʠʡ 

ʩʘʜ ɺʀʃɸʈ, 

ʛ. ʄʦʩʢʚʘ,  

2016 ʛ 

1 1 1,18 1,12 1,90 

2 1 1,10 1,15 1,52 

3 1 0,95 1,19 1,75 

4 2 1,17 1,23 1,62 

5 2 0,94 1,19 1,32 

6 2 1,18 1,12 1,69 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 1,09 1,17 1,64 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ (RSD), % 
0,113 % 0,044 % 0,194 % 

 

5.4.4. ʄʝʞʣʘʙʦʨʘʪʦʨʥʘ ̫ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ 

 ʄʝʞʣʘʙʦʨʘʪʦʨʥʫʶ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʤʝʪʦʜʠʢʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʨʝʭ 

ʦʙʨʘʟʮʘʭ    (ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ɺʀʃɸʈ ʛ. ʄʦʩʢʚʘ, 2016 ʛ;      ʄʦʣʜʦʚʘ, 

ʦʢʨʝʩʪʥʦʩʪʠ  

ʛ.ʂʠʰʠʥʝʚ 2017 ʛ;  ʉʠʨʠʷ, ʦʢʨʝʩʪʥʦʩʪʠ ʛ.ɼʘʤʘʩʢ, 2018 ʛ) ʚ ʪʨʝʭʢʨʘʪʥʦʡ 

ʧʦʚʪʦʨʥʦʩʪʠ ʚ ʜʚʫʭ ʣʘʙʦʨʘʪʦʨʠʷʭ (ʥʘ ʢʘʬʝʜʨʝ ʬʘʨʤʘʢʦʛʥʦʟʠʠ ʩ ʢʫʨʩʦʤ 

ʙʦʪʘʥʠʢʠ ʌɻɹʆʋ ɺʆ ʇɻʌɸ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʉʌ ï 2000 ʠ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʈʀʎ çʌʘʨʤʘʪʝʩʪè ʌɻɹʆʋ ɺʆ ʇɻʌɸ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ 
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SHIMADZU UV ï 1800). ʂʨʠʪʝʨʠʡ ʧʨʠʝʤʣʝʤʦʩʪʠ ʚʳʨʘʞʘʣʩʷ ʚʝʣʠʯʠʥʦʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ, ʢʦʪʦʨʦʝ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 

15% (ʪʘʙʣ. 49). 

 

ʊʘʙʣʠʮʘ 49 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʞʣʘʙʦʨʘʪʦʨʥʦʡ  ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ 

ˉ ʧ/ʧ ʄʝʩʪʦ ʩʙʦʨʘ ʇʦʚʪʦʨʥʦʩʪʴ 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ, 

% 

ʉʌ-2000 ʢʘʬʝʜʨʘ 

ʬʘʨʤʘʢʦʛʥʦʟʠʠ ʩ 

ʢʫʨʩʦʤ ʙʦʪʘʥʠʢʠ 

UV-1800 

SHIMADZU 

ʈʀʎ 

çʌʘʨʤʘʪʝʩʪè 

1 

ʄʦʣʜʦʚʘ, 

ʦʢʨʝʩʪʥʦʩʪʠ  

ʛ. ʂʠʰʠʥʝʚ 

1 1,36 1,41 

2 1,36 1,37 

3 1,35 1,40 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 1,36 1,39 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

(RSD), % 

ʧʨʠ ä =2 

0,006 0,021 

2 

ʉʠʨʠʷ, 

ʦʢʨʝʩʪʥʦʩʪʠ  

ʛ. ɼʘʤʘʩʢ 

1 1,18 1,29 

2 1,29 1,25 

3 1,23 1,23 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 1,23 1,26 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

(RSD), % 

ʧʨʠ ä =2 

0,055 0,031 

3 

ɹʦʪʘʥʠʯʝʩʢʠʡ 

ʩʘʜ ɺʀʃɸʈ,  

ʛ. ʄʦʩʢʚʘ 

1 1,65 1,72 

2 1,67 1,75 

3 1,68 1,82 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 1,67 1,76 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

(RSD), % 

ʧʨʠ ä =2 

0,015 % 0,051 % 

 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʝʮʠʟʠʦʥʥʦʩʪʴ ʤʝʪʦʜʠʢʠ ʚ 

ʫʩʣʦʚʠʷʭ ʚʥʫʪʨʠʣʘʙʦʨʘʪʦʨʥʦʡ ʠ ʤʝʞʣʘʙʦʨʘʪʦʨʥʦʡ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ, ʪʘʢ 

ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʥʝ ʧʨʝʚʳʩʠʣʦ 15%. 
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5.4.5. ʇʨʘʚʠʣʴʥʦʩʪʴ ʤʝʪʦʜʠʢʠ 

ʇʨʘʚʠʣʴʥʦʩʪʴ ʤʝʪʦʜʠʢʠ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ʚ 

ʨʘʩʪʚʦʨʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʩʪʘʥʜʘʨʪʘ ʢ ʠʩʩʣʝʜʫʝʤʦʤʫ ʨʘʩʪʚʦʨʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʠʟʚʣʝʯʝʥʠʝ ʠʟ 

ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ (ʪʘʙʣ. 50).  

 

ʊʘʙʣʠʮʘ 50 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʘʚʠʣʴʥʦʩʪʠ ʤʝʪʦʜʠʢʠ 

ˉ 

ʧ/ʧ 
ʄʝʩʪʦ ʩʙʦʨʘ 

ʉʦʜʝʨʞʘʥʠʝ 

ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ 

ʚ ʧʝʨʝʩʯʝʪʝ 

ʥʘ ʨʫʪʠʥ, ʤʛ 

ɼʦʙʘʚʣʝʥʦ 

ʉʆ ʨʫʪʠʥʘ 

ʤʛ 

ʆʞʠʜʘʝʤʦʝ 

ʩʦʜʝʨʞʘʥʠʝ 

ʤʛ 

ʇʦʣʫʯʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ 

ʤʛ 

ʆʰʠʙʢʘ, 

% 

1 

ʄʦʣʜʦʚʘ, 

ʦʢʨʝʩʪʥʦʩʪʠ 

ʛ. ʂʠʰʠʥʝʚ 

10,8 0,05 10,85 10,90 0,46 

10,8 0,1 10,90 11,10 1,83 

10,8 0,15 10,95 11,13 1,64 

2 

ʉʠʨʠʷ, 

ʦʢʨʝʩʪʥʦʩʪʠ 

ʛ. ɼʘʤʘʩʢ 

11,5 0,05 11,55 11,70 1,30 

11,5 0,1 11,60 11,78 1,55 

11,5 0,15 11,65 11,95 2,57 

3 

ɹʦʪʘʥʠʯʝʩʢʠʡ 

ʩʘʜ ɺʀʃɸʈ, 

ʛ. ʄʦʩʢʚʘ 

17,6 0,05 17,65 17,67 0,11 

17,6 0,1 17,70 18,03 1,86 

17,6 0,15 17,75 17,95 1,13 

 

 ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʰʠʙʢʘ ʘʥʘʣʠʟʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʦʰʠʙʢʠ ʝʜʠʥʠʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 2,89% (ʪʘʙʣ. 51). 
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ʊʘʙʣʠʮʘ 51 

ʄʝʪʨʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʘ 

n ä  S2 S P,% t(p,f)  Ů ŭ,% 

5 4 2,086 0,0596 0,2441 95 2,78 0,03 0,77 2,89 

 

ʛʜʝ: 

n ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʪʦʨʥʦʩʪʝʡ 

ä ï ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ (n ï 1) 

  - ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ 

S2  - ʜʠʩʧʝʨʩʠʷ 

S ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

P,% - ʜʦʚʝʨʠʪʝʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ 

t (p,f) ï ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ (ʪʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ)  

- ʦʰʠʙʢʘ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ 

Ů ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʦʰʠʙʢʘ ʨʝʟʫʣʴʪʘʪʘ ʦʪʜʝʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ŭ ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ 
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ɺʓɺʆɼʓ ʇʆ ɻʃɸɺɽ 5 

 

1. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʠ ʦʧʨʝʜʝʣʝʥʳ ʧʘʨʘʤʝʪʨʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʷʢʦʨʮʘʭ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʝ ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ: ʜʣʠʥʘ ʚʦʣʥʳ ï 410 ʥʤ, ʵʢʩʪʨʘʛʝʥʪ ï 80 % ʩʧʠʨʪ, 

ʚʨʝʤʷ ʦʜʥʦʢʨʘʪʥʦʡ ʵʢʩʪʨʘʢʮʠʠ ï 60 ʤʠʥʫʪ, ʠʟʤʝʣʴʯʝʥʥʦʩʪʴ ʩʳʨʴʷ ï 2 

ʤʤ, ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ ʠʟʚʣʝʯʝʥʠʷ ʠ 2 % ʩʧʠʨʪʦʚʦʛʦ 

ʨʘʩʪʚʦʨʘ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ ï 2:5, ʚʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ï 15 ʤʠʥʫʪ. 

 

2. ʄʝʪʦʜʠʢʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ 

ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ʷʚʣʷʝʪʩʷ ʚʘʣʠʜʥʦʡ. ʅʝ ʪʨʝʙʫʝʪ ʜʦʨʦʛʦʩʪʦʷʱʠʭ 

ʨʝʘʢʪʠʚʦʚ, ʷʚʣʷʝʪʩʷ ʪʦʯʥʦʡ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʡ ʠ ʜʦʩʪʫʧʥʦʡ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʜʣʷ ʜʦʩʪʦʚʝʨʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ. 
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ɻʃɸɺɸ 6. ʉʊɸʅɼɸʈʊʀɿɸʎʀʗ ʉʓʈʔʗ ʗʂʆʈʎɽɺ ʉʊɽʃʖʑʀʍʉʗ 

 

6.1. ʈɽɿʋʃʔʊɸʊʓ ʆʇʈɽɼɽʃɽʅʀʗ ɺʃɸɾʅʆʉʊʀ 

 

ɺʣʘʞʥʦʩʪʴ ï ʦʜʠʥ ʠʟ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ. ʇʦʚʳʰʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʚ ʩʳʨʴʝ ʧʨʠʚʝʜʸʪ ʢ ʝʛʦ ʧʦʨʯʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʧʦ 

ʤʝʪʦʜʠʢʘʤ ɻʌ XIV, ʩʪʘʪʴʷ ʆʌʉ.1.5.3.0007.15 çʆʧʨʝʜʝʣʝʥʠʝ ʚʣʘʞʥʦʩʪʠ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚè [59]. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 52. 

ʊʘʙʣʠʮʘ 52 

ʇʦʢʘʟʘʪʝʣʠ  ʚʣʘʞʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ 

ʆʙʨʘʟʝʮ ɺʣʘʞʥʦʩʪʴ, % ʧʦ ʅɼ 

 ɺʀʃɸʈ, 2016 ʛ 5,90 ± 0,02 

ʥʝ ʙʦʣʝʝ 13% 

ʄʦʣʜʦʚʘ, 2017 ʛ 7,60 ± 0,04 

ʂʨʳʤ, 2017 ʛ 6,52 ± 0,08 

ʉʠʨʠʷ, 2018 ʛ 6,20 ± 0,02 

ʉʠʨʠʷ, 2019 ʛ 6,90 ± 0,06 

ʂʨʳʤ, 2019 ʛ 6,60 ± 0,06 

 

6.2. ʈɽɿʋʃʔʊɸʊʓ ʆʇʈɽɼɽʃɽʅʀʗ ɿʆʃʓ ʆɹʑɽʁ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʟʦʣʳ ʦʙʱʝʡ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ɻʌ ʍIV, ʆʌʉ 

1.2.2.2.0013.15 [57]. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 53. 

ʊʘʙʣʠʮʘ 53 

ʉʦʜʝʨʞʘʥʠʝ ʟʦʣʳ ʦʙʱʝʡ 

ʆʙʨʘʟʝʮ ɿʦʣʘ ʦʙʱʘʷ, % ʧʦ ʅɼ 

 ɺʀʃɸʈ, 2016 ʛ 14,12 ± 0,04 

ʥʝ ʙʦʣʝʝ 16 % 

ʄʦʣʜʦʚʘ, 2017 ʛ 13,82 ± 0,06 

ʂʨʳʤ, 2017 ʛ 13,15 ± 0,04 

ʉʠʨʠʷ, 2018 ʛ 12,98 ± 0,08 

ʉʠʨʠʷ, 2019 ʛ 14,83 ± 0,02 

ʂʨʳʤ, 2019 ʛ 11,01 ± 0,04 
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6.3. ʈɽɿʋʃʔʊɸʊʓ ʆʇʈɽɼɽʃɽʅʀʗ ɿʆʃʓ ʅɽʈɸʉʊɺʆʈʀʄʆʁ ɺ 

ʍʃʆʈʀʉʊʆɺʆɼʆʈʆɼʅʆʁ ʂʀʉʃʆʊɽ 

 

ʊʨʘʚʫ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʩʦʙʠʨʘʶʪ ʩ ʢʦʨʥʷʤʠ, ʢʨʦʤʝ ʪʦʛʦ, ʩʳʨʴʝ 

ʠʤʝʝʪ   ʦʧʫʰʝʥʠʝ. ʇʦʵʪʦʤʫ ʥʘʤʠ ʧʨʝʜʣʦʞʝʥ ʧʦʢʘʟʘʪʝʣʴ çɿʦʣʘ ʥʝʨʘʩʪʚʦʨʠʤʘʷ 

ʚ  ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʝè. 

ʆʧʨʝʜʝʣʝʥʠʝ ʟʦʣʳ ʥʝʨʘʩʪʚʦʨʠʤʦʡ ʚ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʝ 

ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ɻʌ ʍIV, ʆʌʉ 1.5.3.0005.15 [58]. ʈʝʟʫʣʴʪʘʪʳ 

ʦʧʨʝʜʝʣʝʥʠʷ  ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 54.  

 

ʊʘʙʣʠʮʘ 54 

ʉʦʜʝʨʞʘʥʠʝ ʟʦʣʳ ʥʝʨʘʩʪʚʦʨʠʤʦʡ ʚ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʝ  

 

ʆʙʨʘʟʝʮ ɿʦʣʘ ʥʝʨʘʩʪʚʦʨʠʤʘʷ ʚ 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʝ, % 

 ɺʀʃɸʈ, 2016 ʛ 1,41 ± 0,10 

ʄʦʣʜʦʚʘ, 2017 ʛ 0,99 ± 0,08 

ʂʨʳʤ, 2017 ʛ 0,68 ± 0,02 

ʉʠʨʠʷ, 2018 ʛ 1,03 ± 0,02 

ʉʠʨʠʷ, 2019 ʛ 1,05 ± 0,12 

ʂʨʳʤ, 2019 ʛ 0,20 ± 0,04 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʩʯʠʪʘʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʥʦʨʤʠʨʦʚʘʪʴ 

ʧʦʢʘʟʘʪʝʣʴ: 

 çɿʦʣʘ ʥʝʨʘʩʪʚʦʨʠʤʘʷ ʚ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʝè ï çʎʝʣʴʥʦʝ 

ʩʳʨʴʸ, ʠʟʤʝʣʴʯʸʥʥʦʝ ʩʳʨʴʸ ï ʥʝ ʙʦʣʝʝ 1,5 %è. 

 

6.4. ʈɽɿʋʃʔʊɸʊʓ ʂʆʃʀʏɽʉʊɺɽʅʅʆɻʆ ʆʇʈɽɼɽʃɽʅʀʗ ʉɸʇʆʅʀʅʆɺ 

 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʘʧʦʥʠʥʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ [42]. 

ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 55, ʨʠʩʫʥʦʢ 5. 
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ʊʘʙʣʠʮʘ 55 

ʉʦʜʝʨʞʘʥʠʝ ʬʫʨʦʩʪʘʥʦʣʦʚʳʭ  ʛʣʠʢʦʟʠʜʦʚ ʚ ʦʙʨʘʟʮʘʭ  

 

ʆʙʨʘʟʝʮ 
ʌʫʨʦʩʪʘʥʦʣʦʚʳʝ  

ʛʣʠʢʦʟʠʜʳ, % 
ʧʦ ʅɼ 

ɺʀʃɸʈ, 2016 ʛ 0,85 ± 0,04 

ʥʝ ʤʝʥʝʝ 0,7 % 

ʄʦʣʜʦʚʘ, 2017 ʛ 0,95 ± 0,08 

ʂʨʳʤ, 2017 ʛ 0,88 ± 0,10 

ʉʠʨʠʷ, 2018 ʛ 1,01 ± 0,06 

ʉʠʨʠʷ, 2019 ʛ 1,02 ±0,02  

ʂʨʳʤ, 2019 ʛ 0,84 ± 0,04 

 

ʉʦʜʝʨʞʘʥʠʝ ʩʘʧʦʥʠʥʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʘʭ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ 

ʩʦʩʪʘʚʠʣʦ ʦʪ 0,84 ± 0,04 ʜʦ 1,02 ± 0,02 %. 

 

6.5. ʈɽɿʋʃʔʊɸʊʓ ʂʆʃʀʏɽʉʊɺɽʅʅʆɻʆ ʆʇʈɽɼɽʃɽʅʀʗ ʉʋʄʄʓ 

ʌʃɸɺʆʅʆʀɼʆɺ 

 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ 

ʤʝʪʦʜʠʢʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ [9]. 

ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 56, ʨʠʩʫʥʢʝ 42. 

 

ʊʘʙʣʠʮʘ 56 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʦʙʨʘʟʮʘʭ  

 

ʆʙʨʘʟʝʮ ʉʫʤʤʘ ʬʣʘʚʦʥʦʠʜʦʚ, % 

ɺʀʃɸʈ, 2016 ʛ 1,67 ± 0,06 

ʄʦʣʜʦʚʘ, 2017 ʛ 1,36 ± 0,02 

ʂʨʳʤ, 2017 ʛ 1,25 ± 0,02 

ʉʠʨʠʷ, 2018 ʛ 1,23 ± 0,08 

ʉʠʨʠʷ, 2019 ʛ 1,18 ± 0,04 

ʂʨʳʤ, 2019 ʛ 1,22 ± 0,04 
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ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ʚ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʘʭ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʩʦʩʪʘʚʠʣʦ ʦʪ 1,18 ± 0,04 ʜʦ 

1,67 ± 0,06 %. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʧʨʝʜʣʘʛʘʝʤ ʥʦʨʤʠʨʦʚʘʪʴ: 

ʎʝʣʴʥʦʝ ʩʳʨʴʸ, ʠʟʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ: ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ - ʥʝ ʤʝʥʝʝ 1 %. 

 

 

ʈʠʩ. 42. ʉʦʜʝʨʞʘʥʠʝ ʩʘʧʦʥʠʥʦʚ ʠ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʦʙʨʘʟʮʘʭ 

ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚ.r 

 

6.6. ʈɽɿʋʃʔʊɸʊʓ ʆʇʈɽɼɽʃɽʅʀʗ ʉʆɼɽʈɾɸʅʀʗ 

ʕʂʉʊʈɸʂʊʀɺʅʓʍ ɺɽʑɽʉʊɺ 

 

 ʕʢʩʪʨʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʦʧʨʝʜʝʣʷʣʠ  ʧʦ ʤʝʪʦʜʠʢʝ ʦʙʱʝʡ 

ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ ʆʌʉ.1.5.3.0006.15 çʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʘʭè ɻʌ XIV  ʤʝʪʦʜ 1, ʫʯʠʪʳʚʘʷ, ʯʪʦ 

ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʢʩʪʨʘʢʪʘ 

[61]. 
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ɺʳʙʦʨ ʵʢʩʪʨʘʛʝʥʪʘ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʥʘ ʦʙʲʝʜʠʥʝʥʥʦʤ ʦʙʨʘʟʮʝ, 

ʧʦʣʫʯʝʥʥʦʤ ʧʫʪʝʤ ʩʤʝʰʠʚʘʥʠʷ ʚ ʨʘʚʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʦʙʨʘʟʮʦʚ ʩʳʨʴʷ. ɼʣʷ 

ʧʦʜʙʦʨʘ ʵʢʩʪʨʘʛʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ: ʚʦʜʫ ʦʯʠʱʝʥʥʫʶ, ʩʧʠʨʪ 50, 70, 80, 90 ï 

ʧʨʦʮʝʥʪʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ [99].  

 ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʳʙʦʨʫ ʵʢʩʪʨʘʛʝʥʪʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʠʟʚʣʝʢʘʝʪʩʷ 50% ʩʧʠʨʪʦʤ (ʪʘʙʣ. 57), 

ʧʦʵʪʦʤʫ ʜʘʥʥʳʡ ʵʢʩʪʨʘʛʝʥʪ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ  

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʙʨʘʟʮʘʭ. 

 

ʊʘʙʣʠʮʘ 57 

ɺʳʙʦʨ ʵʢʩʪʨʘʛʝʥʪʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʷʢʦʨʮʘʭ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʝ 

ˉ ʕʢʩʪʨʘʛʝʥʪ 
ʉʦʜʝʨʞʘʥʠʝ ʵʢʩʪʨʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ,% 

1 ɺʦʜʘ ʦʯʠʱʝʥʥʘʷ 25,28 ± 0,05 % 

2 ʩʧʠʨʪ 50 % 26,79 ±,03 % 

3 ʩʧʠʨʪ 70 % 24,12 ± 0,09 % 

4 ʩʧʠʨʪ 80 % 22,36 ± 0,04 % 

5 ʩʧʠʨʪ 90 % 16,81 ± 0,09 % 

 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ  ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʠʟʚʣʝʢʘʝʤʳʭ 50 % ʩʧʠʨʪʦʤ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ 

(ʪʘʙʣ. 58, ʨʠʩ. 43) [99]. 
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ʊʘʙʣʠʮʘ 58 

 ʉʦʜʝʨʞʘʥʠʝ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʠʟʚʣʝʢʘʝʤʳʭ 50 % ʩʧʠʨʪʦʤ ʚ ʦʙʨʘʟʮʘʭ 

ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ 

ʆʙʨʘʟʝʮ ʉʦʜʝʨʞʘʥʠʝ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, % 

ʂʨʳʤ, 2017 ʛ 22,58 ± 0,04 % 

ʄʦʣʜʦʚʘ, 2017 ʛ 22,06 ± 0,03 % 

ɺʀʃɸʈ, 2016 ʛ 16,62 ± 0,07 % 

ʉʠʨʠʷ, 2018 ʛ 16,13 ± 0,04 % 

ʉʠʨʠʷ, 2019 ʛ 25,75 ± 0,05 % 

ʂʨʳʤ, 2019 ʛ 30,12 ± 0,03 % 

 

 

ʈʠʩ. 43. ʉʦʜʝʨʞʘʥʠʝ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʙʨʘʟʮʘʭ ʷʢʦʨʮʝʚ 

ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ. 

 

ʉʦʜʝʨʞʘʥʠʝ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʘʭ ʷʢʦʨʮʝʚ 

ʩʪʝʣʶʱʠʭʩʷ ʩʦʩʪʘʚʠʣʦ ʦʪ 16,13 ± 0,04 ʜʦ 30,12 ± 0,03 %. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, 

ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʨʝʜʣʘʛʘʝʤ ʥʦʨʤʠʨʦʚʘʪʴ: 

ʎʝʣʴʥʦʝ ʩʳʨʴʸ, ʠʟʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ: ʩʦʜʝʨʞʘʥʠʝ ʵʢʩʪʨʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ, ʠʟʚʣʝʢʘʝʤʳʭ 50 % ʩʧʠʨʪʦʤ - ʥʝ ʤʝʥʝʝ 16 %. 
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ɺʓɺʆɼʓ ʇʆ ɻʃɸɺɽ 6 

1. ʇʨʦʚʝʜʝʥʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʩʳʨʴʷ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ: 

ʚʣʘʞʥʦʩʪʴ (5,90 ± 0,02 ï 7,60 ± 0,04 %), ʟʦʣʘ ʦʙʱʘʷ (11,01 ± 0,04 ï 14,83 

± 0,02 %), ʩʦʜʝʨʞʘʥʠʝ ʩʘʧʦʥʠʥʦʚ (0,84 Ñ 0,04 ʜʦ 1,02 Ñ 0,02 %).  

2. ʆʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ, ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ʚ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʘʭ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʠʣʦ ʦʪ 1,18 Ñ 0,04 ʜʦ 1,67 Ñ 

0,06 %. 

3. ʋʩʪʘʥʦʚʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʠʟʚʣʝʢʘʝʤʳʭ 50 % 

ʩʧʠʨʪʦʤ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʘʭ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʠʣʦ ʦʪ 16,13 ± 0,04 

ʜʦ 30,12 ± 0,03 %. 

4. ʇʨʝʜʣʦʞʝʥʳ ʧʦʢʘʟʘʪʝʣʠ çɿʦʣʘ ʥʝʨʘʩʪʚʦʨʠʤʘʷ ʚ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ 

ʢʠʩʣʦʪʝè, ʥʝ ʙʦʣʝʝ 1,5 %; ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʠʟʚʣʝʢʘʝʤʳʭ 50 % 

ʩʧʠʨʪʦʤ ï ʥʝ ʤʝʥʝʝ 16 %; ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ, ʚ ʧʝʨʝʩʯʝʪʝ 

ʥʘ ʨʫʪʠʥ, ʥʝ ʤʝʥʝʝ 1 %.ʇʦʢʘʟʘʪʝʣʴ çɿʦʣʘ ʥʝʨʘʩʪʚʦʨʠʤʘʷ ʚ 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʝè ʧʨʝʜʣʦʞʝʥ ʚʧʝʨʚʳʝ. 

5. ʈʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʌʉ çʗʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘè. 
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ʆɹʑʀɽ ɺʓɺʆɼʓ 

 

1. ʇʨʦʚʝʜʝʥʦ ʤʦʨʬʦʣʦʛʦ ï ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ 

ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʘʥʘʪʦʤʦ ï ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʷʢʦʨʮʝʚ 

ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ: ʧʨʦʩʪʳʝ ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʚʦʣʦʩʢʠ ʥʘ ʣʠʩʪʴʷʭ ʠ 

ʯʘʰʝʣʠʩʪʠʢʘʭ; ʥʝʧʫʯʢʦʚʳʡ ʪʠʧ ʧʨʦʚʦʜʷʱʝʡ ʩʠʩʪʝʤʳ ʩʪʝʙʣʝʡ ʠ ʢʦʨʥʝʡ; 

ʥʘʣʠʯʠʝ ʜʨʫʟ ʚʦ ʚʩʝʭ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʷ. ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʚʳʧʦʣʥʝʥʳ 

ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ: 

¶ ʣʠʩʪʘ: ʧʨʦʩʪʳʝ ʚʦʣʦʩʢʠ  ʜʣʠʥʦʡ ʦʪ 117,33 Ñ 10,90 ʤʢʤ ʜʦ 890,53 Ñ 29,78 ʤʢʤ 

ʠ ʰʠʨʠʥʦʡ ʦʪ 10,80 Ñ 0,48 ʤʢʤ ʜʦ 18,27 Ñ 0,46 ʤʢʤ; ʢʣʝʪʢʠ ʵʧʠʜʝʨʤʳ ʜʣʠʥʦʡ ʦʪ 

20,90 Ñ 0,78 ʤʢʤ ʜʦ 42,00 Ñ 3,18 ʤʢʤ ʠ ʰʠʨʠʥʦʡ ʦʪ  13,97 Ñ 0,55 ʤʢʤ ʜʦ 30,53 Ñ 

2,64 ʤʢʤ; ʫʩʪʴʠʮʘ ʜʣʠʥʦʡ ʦʪ 16,30 Ñ 0,60 ʤʢʤ ʜʦ 21,86 Ñ 0,75 ʤʢʤ ʠ ʰʠʨʠʥʦʡ ʦʪ 

13,37 Ñ 0,39 ʤʢʤ ʜʦ 18,66 Ñ 0,90 ʤʢʤ; ʜʨʫʟʳ ʜʠʘʤʝʪʨʦʤ  ʦʪ 21,31 Ñ 1,24 ʤʢʤ ʜʦ 

34,50 Ñ 2,91 ʤʢʤ. 

¶ ʩʪʝʙʣʷ: ʪʦʣʱʠʥʘ ʧʝʨʚʠʯʥʦʡ ʢʦʨʳ ʦʪ 83,20 Ñ 5,06 ʤʢʤ ʜʦ 200,00 Ñ 9,26 ʤʢʤ; 

ʪʦʣʱʠʥʘ ʧʝʨʠʮʠʢʣʘ ʦʪ 78,40 Ñ 5,73 ʤʢʤ ʜʦ 122,40 Ñ 4,69 ʤʢʤ; ʪʦʣʱʠʥʘ ʬʣʦʵʤʳ ʦʪ 

26,66 Ñ 2,75 ʤʢʤ ʜʦ 119,00 Ñ 13,08 ʤʢʤ; ʪʦʣʱʠʥʘ ʢʩʠʣʝʤʳ ʦʪ 225,20 Ñ 14,94 ʤʢʤ 

ʜʦ 274,93 Ñ 24,88 ʤʢʤ;  ʜʨʫʟʳ ʜʠʘʤʝʪʨʦʤ  ʦʪ 24,33 Ñ 1,78 ʤʢʤ ʜʦ 31,53 Ñ 1,50 ʤʢʤ; 

ʨʘʜʠʫʩ ʩʪʝʙʣʷ ʦʪ 958,00 Ñ 50,16 ʤʢʤ ʜʦ 1752,00 Ñ 149,86 ʤʢʤ. 

¶ ʮʚʝʪʢʘ: ʚʦʣʦʩʢʠ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʰʝʣʠʩʪʠʢʘ ʜʣʠʥʦʡ ʦʪ 351,26 Ñ 41,21 ʤʢʤ 

ʜʦ 717,07 Ñ 58,37 ʤʢʤ ʠ ʰʠʨʠʥʦʡ ʦʪ 11,70 Ñ 0,71 ʤʢʤ ʜʦ 28,32 Ñ 1,65 ʤʢʤ; ʚʦʣʦʩʢʠ 

ʧʦ ʢʨʘʶ ʯʘʰʝʣʠʩʪʠʢʦʚ ʜʣʠʥʦʡ ʦʪ 202,53 Ñ 17,65 ʤʢʤ ʜʦ 481,04 Ñ 57,83 ʤʢʤ ʠ 

ʰʠʨʠʥʦʡ ʦʪ 9,47 Ñ 0,65 ʤʢʤ ʜʦ 19,10 Ñ 1,17 ʤʢʤ; ʜʨʫʟʳ ʜʠʘʤʝʪʨʦʤ  ʦʪ 13,91 Ñ 0,81 

ʤʢʤ ʜʦ 24,07 Ñ 1,35 ʤʢʤ; ʧʳʣʴʮʘ ʜʠʘʤʝʪʨʦʤ  ʦʪ 41,60 Ñ 1,28 ʤʢʤ ʜʦ 46,60 Ñ 1,59 

ʤʢʤ; ʢʣʝʪʢʠ ʵʧʠʜʝʨʤʳ ʜʣʠʥʦʡ ʦʪ 28,10 Ñ 1,86 ʤʢʤ ʜʦ 49,67 Ñ 2,71 ʤʢʤ ʠ ʰʠʨʠʥʦʡ 

ʦʪ  14,87 Ñ 1,05 ʤʢʤ ʜʦ 19,60 Ñ 1,00 ʤʢʤ; ʫʩʪʴʠʮʘ ʜʣʠʥʦʡ ʦʪ 18,83 Ñ 0,34 ʤʢʤ ʜʦ 

20,80 Ñ 0,82 ʤʢʤ ʠ ʰʠʨʠʥʦʡ ʦʪ 13,13 Ñ 0,70 ʤʢʤ ʜʦ 19,60 Ñ 0,72 ʤʢʤ. 

¶ ʢʦʨʥʷ: ʪʦʣʱʠʥʘ ʧʝʨʠʜʝʨʤʳ ʦʪ 44,13 Ñ 3,52 ʤʢʤ ʜʦ 145,63 Ñ 18,38 ʤʢʤ; 

ʪʦʣʱʠʥʘ ʢʦʨʳ ʦʪ 319,47 Ñ 14,80 ʤʢʤ ʜʦ 573,77 Ñ 44,29 ʤʢʤ; ʪʦʣʱʠʥʘ ʢʩʠʣʝʤʳ ʦʪ 

520,53 Ñ 37,77 ʤʢʤ ʜʦ 1714,00 Ñ 121,10 ʤʢʤ; ʨʘʜʠʫʩ ʢʦʨʥʷ ʦʪ 995,33 Ñ 28,34 ʤʢʤ 

ʜʦ 2801,00 Ñ 117,46 ʤʢʤ; ʜʨʫʟʳ ʜʠʘʤʝʪʨʦʤ  ʦʪ 22,07 Ñ 1,61 ʤʢʤ ʜʦ 27,40 Ñ 1,19 

ʤʢʤ. 
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2. ʇʦʜʪʚʝʨʞʜʝʥʦ ʥʘʣʠʯʠʝ ʩʘʧʦʥʠʥʦʚ, ʬʣʘʚʦʥʦʠʜʦʚ, ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʭ 

ʢʠʩʣʦʪ ʠ ʘʣʢʘʣʦʠʜʦʚ ʤʝʪʦʜʘʤʠ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʠ ʩ 

ʧʦʤʦʱʴʶ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ.  

 

3. ɼʦʢʘʟʘʥʦ ʥʘʣʠʯʠʝ ʜʠʦʩʮʠʥʘ ʠ ʧʨʦʪʦʜʠʦʩʮʠʥʘ ʚ  ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ 

ʤʝʪʦʜʦʤ ɺʕɾʍ ï ʄʉ/ʄʉ, ʠʭ  ʩʦʜʝʨʞʘʥʠʝ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ: 

ʜʠʦʩʮʠʥ 0,09 Ñ 0,02 ï 1,90 ± 0,02 ʤʛ; ʧʨʦʪʦʜʠʦʩʮʠʥ 1,44 Ñ 0,38 ï 15,59 ± 

0,28 ʤʛ. 

 

4. ʆʧʨʝʜʝʣʝʥ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ Tribulus terrestris L.  ʆʥ ʧʨʝʜʩʪʘʚʣʝʥ 16 

ʵʣʝʤʝʥʪʘʤʠ, ʠʟ ʥʠʭ 6 ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ (Na, K, Mg, P, S, Ca) ʠ 10 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (Cu, Zn, Al, Si, Ti, Cr, Mn, Fe, Ni, Pb), ʩʦʩʪʘʚʣʝʥʳ ʨʷʜʳ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʜʣʷ ʦʙʨʘʟʮʦʚ ʢʘʞʜʦʛʦ ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. 

ɼʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʤʝʩʪ ʦʙʠʪʘʥʠʷ (ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʟʦʥʳ) ʥʘ ʥʘʢʦʧʣʝʥʠʝ 

ʵʣʝʤʝʥʪʦʚ ʨʘʩʪʝʥʠʝʤ.  

 

5. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʠ ʦʧʨʝʜʝʣʝʥʳ ʧʘʨʘʤʝʪʨʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʷʢʦʨʮʘʭ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʝ ʚ ʧʝʨʝʩʯʝʪʝ 

ʥʘ ʨʫʪʠʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ: ʜʣʠʥʘ 

ʚʦʣʥʳ ï 410 ʥʤ, ʵʢʩʪʨʘʛʝʥʪ ï 80 % ʩʧʠʨʪ, ʚʨʝʤʷ ʦʜʥʦʢʨʘʪʥʦʡ ʵʢʩʪʨʘʢʮʠʠ ï 

60 ʤʠʥʫʪ, ʠʟʤʝʣʴʯʝʥʥʦʩʪʴ ʩʳʨʴʷ ï 2 ʤʤ, ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʦʙʝ̡ʤʘ ʠʟʚʣʝʯʝʥʠʷ ʠ 2 % ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ ï 2:5, 

ʚʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ï 15 ʤʠʥʫʪ. ɼʦʢʘʟʘʥʦ, ʯʪʦ 

ʤʝʪʦʜʠʢʘ ʷʚʣʷʝʪʩʷ ʚʘʣʠʜʥʦʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʜʣʷ 

ʜʦʩʪʦʚʝʨʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ. 

 

6. ʇʨʦʚʝʜʝʥʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʩʳʨʴʷ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ: 

ʚʣʘʞʥʦʩʪʴ (5,90 Ñ 0,02 ï 7,60 ± 0,04 %), ʟʦʣʘ ʦʙʱʘʷ (11,01 Ñ 0,04 ï 14,83 ± 

0,02 %), ʩʦʜʝʨʞʘʥʠʝ ʩʘʧʦʥʠʥʦʚ (0,84 ± 0,04 ï 1,02 ± 0,02 %),  ʩʦʜʝʨʞʘʥʠʝ 

ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ, ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ (1,18 Ñ 0,04 ï 1,67 ± 0,06 %), 
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ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʠʟʚʣʝʢʘʝʤʳʭ 50% ʩʧʠʨʪʦʤ (16,13 ± 0,04 ï 30,12 ± 

0,03 %). 

 

7. ʇʨʝʜʣʦʞʝʥʳ ʧʦʢʘʟʘʪʝʣʠ çɿʦʣʘ ʥʝʨʘʩʪʚʦʨʠʤʘʷ ʚ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ 

ʢʠʩʣʦʪʝè, ʥʝ ʙʦʣʝʝ 1,5 %; ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʠʟʚʣʝʢʘʝʤʳʭ 50 % 

ʩʧʠʨʪʦʤ ï ʥʝ ʤʝʥʝʝ 16 %; ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ, ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 

ʨʫʪʠʥ, ʥʝ ʤʝʥʝʝ 1 %. 

 

8.  ʈʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʌʉ çʗʂʆʈʎɽɺ ʉʊɽʃʖʑʀʍʉʗ ʊʈɸɺɸè. 
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ʉʇʀʉʆʂ ʉʆʂʈɸʑɽʅʀʁ 

 

ɹɸɺ ï ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ 

ɺʌʉ ï ʚʨʝʤʝʥʥʘʷ ʬʘʨʤʘʢʦʧʝʡʥʘʷ ʩʪʘʪʴʷ 

ɺʕɾʍ ï ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʘʷ ʞʠʜʢʦʩʪʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ 

ɻʌ ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʬʘʨʤʘʢʦʧʝʷ 

MRM ï ʤʦʥʠʪʦʨʠʥʛ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʨʝʘʢʮʠʡ  

ʆʌʉ  ï ʦʙʱʘʷ ʬʘʨʤʘʢʦʧʝʡʥʘʷ ʩʪʘʪʴʷ 

ʉʆ ï ʩʪʘʥʜʘʨʪʥʳʡ ʦʙʨʘʟʝʮ 

ʊʉʍ ï ʪʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ 
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ʌɸʈʄɸʂʆʇɽʁʅɸʗ ʉʊɸʊʔʗ 

 

ʗʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘ  

                                                                                       ʌʉ 42 ï ʍʍʍʍʍ ï   
Tribuli  terrestris herba                                        ʮʝʣʴʥʘʷ, ʠʟʤʝʣʴʯʸʥʥʘʷ, 

ʧʦʨʦʰʦʢ.                      

 
 

 ˞̑̏̋  ̠̃̃̆̅̆̎̉ ̔̒̓́̎̏̃̌̆̎ 
                                                            ʩ ç____è____________  ____ʛ. 

   ʉʨʦʢ ʜʝʡʩʪʚʠʷ 

ʜʦ ç____è____________  ____ʛ. 

 

 

ʉʦʙʨʘʥʥʘʷ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ ï ʧʣʦʜʦʥʦʰʝʥʠʷ ʠ ʚʳʩʫʰʝʥʥʘʷ ʪʨʘʚʘ ʩ ʢʦʨʥʷʤʠ 

ʜʠʢʦʨʘʩʪʫʱʝʛʦ ʦʜʥʦʣʝʪʥʝʛʦ ʪʨʘʚʷʥʠʩʪʦʛʦ ʨʘʩʪʝʥʠʷ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ï 

Tribulus terrestris L., ʩʝʤ. ʧʘʨʥʦʣʠʩʪʥʠʢʦʚʳʭ ï Zygophyllaceaʝ. 

 

 

 

ʀʟʜʘʥʠʝ ʦʬʠʮʠʘʣʴʥʦʝ        ʇʝʨʝʧʝʯʘʪʢʘ 

ʚʦʩʧʨʝʱʝʥʘ 
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 ʌʉ _________________ ʩ.2 

 

ʉʇɽʎʀʌʀʂɸʎʀʗ 

ʗʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘ 

ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʷ ʅʦʨʤʳ 

1 2 3 

ɺʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ ɺʠʟʫʘʣʴʥʳʡ, 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʡ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʉ 

ʄʠʢʨʦʩʢʦʧʠʷ ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʉ 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ 

ʛʨʫʧʧ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

ʊʉʍ ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʉ 

ʏʠʩʣʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ:   

ʌʫʨʦʩʪʘʥʦʣʦʚʳʭ 

ʛʣʠʢʦʟʠʜʦʚ 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ 

ʥʝ ʤʝʥʝʝ 0,7 % 

ʉʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ, ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ 

ʥʝ ʤʝʥʝʝ 1,0 % 

 

ʕʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, 

ʠʟʚʣʝʢʘʝʤʳʭ ʩʧʠʨʪʦʤ 

50% 

ɻʌ XIV   ʥʝ ʤʝʥʝʝ 16 % 

 

ɺʣʘʞʥʦʩʪʴ ɻʌ XIV  ʥʝ ʙʦʣʝʝ 13 % 

 

ɿʦʣʘ ʦʙʱʘ ̫ ɻʌ XIV  ʥʝ ʙʦʣʝʝ 16 % 

ɿʦʣʘ ʥʝʨʘʩʪʚʦʨʠʤʘʷ ʚ 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ 

ʢʠʩʣʦʪʝ 

ɻʌ XIV  ʥʝ ʙʦʣʝʝ 1,5 % 

 

ʀʟʤʝʣʴʯʝʥʥʦʩʪʴ: 

ʎʝʣʴʥʦʝ ʩʳʨʴʝ 

ʯʘʩʪʠʮ, ʧʨʦʭʦʜʷʱʠʭ 

ʩʢʚʦʟʴ ʩʠʪʦ d =5 ʤʤ 

 

ɻʌ XIV  

 

ʥʝ ʙʦʣʝʝ 5 % 

ʀʟʤʝʣʴʯʝʥʥʦʝ  ʩʳʨʴʝ 

ʯʘʩʪʠʮ, ʥʝ ʧʨʦʭʦʜʷʱʠʭ 

ʩʢʚʦʟʴ ʩʠʪʦ d =7 ʤʤ 

ʯʘʩʪʠʮ,  ʧʨʦʭʦʜʷʱʠʭ 

ʩʢʚʦʟʴ ʩʠʪʦ d =0,18 ʤʤ 

 

ɻʌ XIV  

ɻʌ XIV  

 

ʥʝ ʙʦʣʝʝ 2 % 

ʥʝ ʙʦʣʝʝ 5 % 
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ʌʉ _________________ ʩ.3 

 

1 2 3 

ʇʦʨʦʰʦʢ 

ʯʘʩʪʠʮ, ʥʝ ʧʨʦʭʦʜʷʱʠʭ 

ʩʢʚʦʟʴ ʩʠʪʦ d =2 ʤʤ 

ʯʘʩʪʠʮ,  ʧʨʦʭʦʜʷʱʠʭ 

ʩʢʚʦʟʴ ʩʠʪʦ d =0,18 ʤʤ 

 

ɻʌ XIV  

ɻʌ XIV  

 

ʥʝ ʙʦʣʝʝ 5 % 

ʥʝ ʙʦʣʝʝ 5 % 

ʇʦʩʪʦʨʦʥʥʠʝ ʧʨʠʤʝʩʠ: 

ʉʳʨʴʝ, ʠʟʤʝʥʠʚʰʝʝ 

ʦʢʨʘʩʢʫ (ʧʦʪʝʤʥʝʚʰʝʝ ʠ 

ʧʦʯʝʨʥʝʚʰʝʝ) 

 

ɻʌ XIV  

 

 

ʥʝ ʙʦʣʝʝ 1 % 

 

ʆʨʛʘʥʠʯʝʩʢʘʷ ʧʨʠʤʝʩʴ ɻʌ XIV  ʥʝ ʙʦʣʝʝ 1 % 

ʄʠʥʝʨʘʣʴʥʘʷ ʧʨʠʤʝʩʴ ɻʌ XIV  ʥʝ ʙʦʣʝʝ 1 % 

ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ɻʌ XIV  ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʆʌʉ.1.5.3.0009.15 

ʈʘʜʠʦʥʫʢʣʠʜʳ ɻʌ XIV  ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʆʌʉ.1.5.3.0001.15 

ʆʩʪʘʪʦʯʥʳʝ ʢʦʣʠʯʝʩʪʚʘ 

ʧʝʩʪʠʮʠʜʦʚ 

ɻʌ XIV  ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʆʌʉ.1.5.3.0011.15 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʯʠʩʪʦʪʘ 

ɻʌ XIV  ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʆʌʉ.1.2.4.0002.18 

ʋʧʘʢʦʚʢʘ, ʤʘʨʢʠʨʦʚʢʘ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ 

ɻʌ XIV  ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʆʌʉ.1.1.0019.15 

ʍʨʘʥʝʥʠʝ ɻʌ XIV  ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʆʌʉ.1.1.0011.15 

ʉʨʦʢ ʛʦʜʥʦʩʪʠ 5 ʣʝʪ 

ʌʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ 

ʛʨʫʧʧʘ 

ɸʥʜʨʦʣʦʛʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ, 

ʛʠʧʦʭʦʣʝʩʪʝʨʠʥʵʤʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ 
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ʌʉ _________________ ʩ.4 

ʇʆɼʃʀʅʅʆʉʊʔ 

ɺʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ. ʎʝʣʴʥʦʝ ʩʳʨʴʝ. ʉʤʝʩʴ ʮʝʣʴʥʳʭ, ʠʣʠ ʯʘʩʪʠʯʥʦ 

ʠʟʤʝʣʴʯʝʥʥʳʭ ʩʪʝʙʣʝʡ, ʣʠʩʪʴʝʚ, ʮʚʝʪʢʦʚ,  ʧʣʦʜʦʚ ʠ ʢʦʨʥʝʡ. ʉʪʝʙʣʠ ʜʣʠʥʦʡ 10 

ï 120 ʩʤ. ʃʠʩʪʴʷ ʧʘʨʥʦ ï ʧʝʨʠʩʪʦʩʣʦʞʥʳʝ, ʜʣʠʥʦʡ 3 ï 8 ʩʤ ʩ 6 ï 8 ʧʘʨʘʤʠ 

ʤʝʣʢʠʭ ʧʨʦʜʦʣʛʦʚʘʪʳʭ (ʣʘʥʮʝʪʥʳʭ) ʣʠʩʪʦʯʢʦʚ. ʃʠʩʪʦʯʢʠ ʧʨʦʜʦʣʛʦʚʘʪʳʝ, ʩ 

ʮʝʣʴʥʳʤ ʢʨʘʝʤ, ʜʣʠʥʦʡ ʦʪ 5,60 ʜʦ 9,60 ʤʤ,  ʰʠʨʠʥʦʡ ʦʪ 2,00 ʜʦ 4,90 ʤʤ  

ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ʩ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʳ, ʩ ʥʠʞʥʝʡ ï ʙʝʣʦʚʘʪʦ ï ʟʝʣʝʥʳʝ,  

ʦʧʫʰʝʥʥʳʝ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʩ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ.  ʎʚʝʪʢʠ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, 

ʤʝʣʢʠʝ, ʦʜʠʥʦʯʥʳʝ, ʧʨʘʚʠʣʴʥʳʝ, ʞʝʣʪʳʝ, ʥʘ ʢʦʨʦʪʢʠʭ, ʚʚʝʨʭ ʩʪʦʷʱʠʭ 

ʮʚʝʪʦʥʦʞʢʘʭ, ʜʠʘʤʝʪʨʦʤ 1 ï 1,2 ʩʤ, ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʘʟʫʭʘʭ ʣʠʩʪʴʝʚ. 

ʆʢʦʣʦʮʚʝʪʥʠʢ, ʣʝʛʢʦ ʦʧʘʜʘʶʱʠʡ ʧʷʪʠʯʣʝʥʥʳʡ, ʯʘʰʝʯʢʘ ʩʦʩʪʦʠʪ ʠʟ 5 

ʷʡʮʝʚʠʜʥʦ-ʣʘʥʮʝʪʥʳʭ, ʜʣʠʥʥʦ ʟʘʦʩʪʨʝʥʥʳʭ, ʩʥʘʨʫʞʠ ʧʨʠʞʘʪʦʚʦʣʦʩʠʩʪʳʭ 

ʯʘʰʝʣʠʩʪʠʢʦʚ ʜʣʠʥʦʡ 4 ï 5 ʤʤ, ʰʠʨʠʥʦʡ 1 ï 1,3 ʤʤ. ʃʝʧʝʩʪʢʦʚ ʚʝʥʯʠʢʘ 5, 

ʦʥʠ ʦʙʨʘʪʥʦʷʡʮʝʚʠʜʥʦʡ ʬʦʨʤʳ, ʜʣʠʥʦʡ 5 ï 7 ʤʤ, ʰʠʨʠʥʦʡ ʦʢʦʣʦ 3 ʤʤ, 

ʪʳʯʠʥʦʢ 10 ʰʪʫʢ. ʇʣʦʜʳ ï ʮʝʥʦʢʘʨʧʥʳʝ, ʩʫʭʠʝ, ʜʨʦʙʥʳʝ, ʨʘʩʧʘʜʘʶʪʩʷ ʧʨʠ 

ʩʦʟʨʝʚʘʥʠʠ ʥʘ 5 ʟʚʝʟʜʯʘʪʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʫʛʣʦʚʘʪʳʭ ʧʣʦʜʠʢʦʚ 

(ʤʝʨʠʢʘʨʧʠʝʚ). ʇʣʦʜʠʢʠ ʪʨʝʭʛʨʘʥʥʦʢʣʠʥʦʚʠʜʥʳʝ, ʪʚʝʨʜʳʝ, ʩ ʥʘʨʫʞʥʦʡ 

ʩʪʦʨʦʥʳ ʙʫʛʦʨʯʘʪʳʝ, ʧʦʢʨʳʪʳʝ ʤʝʣʢʠʤʠ ʠ ʢʨʫʧʥʳʤʠ ʱʝʪʠʥʠʩʪʳʤʠ 

ʚʦʣʦʩʢʘʤʠ,  ʩ ʜʚʫʤʷ ʧʘʨʘʤʠ ʜʣʠʥʥʳʭ, ʦʩʪʨʳʭ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʨʘʩʭʦʜʷʱʠʭʩʷ 

ʰʠʧʦʚ ʩʦʣʦʤʝʥʥʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ʜʠʘʤʝʪʨʦʤ ʦʪ 9,0 ʜʦ 16 ʤʤ. ʂʦʨʥʝʚʘʷ 

ʩʠʩʪʝʤʘ ʩʪʝʨʞʥʝʚʘʷ ʩ ʩʝʪʴʶ ʚʦʣʦʢʥʠʩʪʳʭ ʢʦʨʥʝʡ. 

ɿʘʧʘʭ ʩʣʘʙʳʡ. ɺʢʫʩ ʚʦʜʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʛʦʨʴʢʠʡ. 

ʀʟʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ. ʉʤʝʩʴ ʢʫʩʦʯʢʦʚ ʩʪʝʙʣʝʡ, ʣʠʩʪʴʝʚ, ʮʚʝʪʢʦʚ, ʧʣʦʜʦʚ 

ʠ ʢʦʨʥʝʡ, ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʨʘʟʤʝʨʦʤ 7 ʤʤ. 

 ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʦʜ ʣʫʧʦʡ (10ʭ) ʠʣʠ ʩʪʝʨʝʦʤʠʢʨʦʩʢʦʧʦʤ (16ʭ) 

ʚʠʜʥʳ ʢʫʩʦʯʢʠ ʩʪʝʙʣʝʡ ʠ ʢʦʨʥʝʡ  ʟʝʣʝʥʦʚʘʪʦ ï ʞʝʣʪʦʛʦ ʮʚʝʪʘ. ʃʠʩʪʦʯʢʠ 

ʩʣʦʞʥʦʛʦ ʣʠʩʪʘ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ʩ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʳ, ʩ ʥʠʞʥʝʡ ï ʙʝʣʦʚʘʪʦ-

ʟʝʣʝʥʳʝ, ʦʧʫʰʝʥʥʳʝ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʩ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ, ʮʝʣʴʥʳʝ ʠ ʚ ʚʠʜʝ 

ʢʫʩʦʯʢʦʚ 
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ʌʉ _________________ ʩ.5 

ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ; ʎʚʝʪʢʠ, ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʤʝʣʢʠʝ, ʯʘʩʪʦ ʠʟʤʝʣʴʯʝʥʳ. 

ʎʚʝʪʢʠ ʦʜʠʥʦʯʥʳʝ, ʧʨʘʚʠʣʴʥʳʝ, ʞʝʣʪʳʝ, ʣʝʧʝʩʪʢʦʚ ʚʝʥʯʠʢʘ 5, ʦʥʠ 

ʦʙʨʘʪʥʦʷʡʮʝʚʠʜʥʦʡ ʬʦʨʤʳ, ʯʘʰʝʯʢʘ ʩʦʩʪʦʠʪ ʠʟ 5 ʷʡʮʝʚʠʜʥʦ-ʣʘʥʮʝʪʥʳʭ, 

ʜʣʠʥʥʦ ʟʘʦʩʪʨʝʥʥʳʭ, ʩʥʘʨʫʞʠ ʧʨʠʞʘʪʦʚʦʣʦʩʠʩʪʳʭ ʯʘʰʝʣʠʩʪʠʢʦʚ. ʂʫʩʦʯʢʠ 

ʜʨʦʙʥʳʭ, ʩʫʭʠʭ ʧʣʦʜʦʚ. ʇʣʦʜʠʢʠ ʪʨʝʭʛʨʘʥʥʦʢʣʠʥʦʚʠʜʥʳʝ, ʪʚʝʨʜʳʝ, ʩ 

ʥʘʨʫʞʥʦʡ ʩʪʦʨʦʥʳ ʙʫʛʦʨʯʘʪʳʝ, ʧʦʢʨʳʪʳʝ ʤʝʣʢʠʤʠ ʠ ʢʨʫʧʥʳʤʠ 

ʱʝʪʠʥʠʩʪʳʤʠ ʚʦʣʦʩʢʘʤʠ,  ʩ ʜʚʫʤʷ ʧʘʨʘʤʠ ʜʣʠʥʥʳʭ, ʦʩʪʨʳʭ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʨʘʩʭʦʜʷʱʠʭʩʷ ʰʠʧʦʚ; 2 ʚʝʨʭʥʠʭ ʰʠʧʘ ʙʦʣʝʝ ʜʣʠʥʥʳʝ, 2 ʥʠʞʥʠʭ ï ʢʦʨʦʪʢʠʝ, 

ʩʚʝʪʣʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ. ʎʚʝʪ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ ʞʝʣʪʦʚʘʪʦ - ʟʝʣʝʥʳʡ. ɿʘʧʘʭ 

ʩʣʘʙʳʡ.  ɺʢʫʩ ʚʦʜʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʛʦʨʴʢʠʡ. 

ʇʦʨʦʰʦʢ. ʉʤʝʩʴ ʢʫʩʦʯʢʦʚ ʩʪʝʙʣʝʡ, ʣʠʩʪʴʝʚ, ʮʚʝʪʢʦʚ, ʧʣʦʜʦʚ ʠ ʢʦʨʥʝʡ 

ʟʝʣʝʥʦʚʘʪʦ ï ʞʝʣʪʦʛʦ ʮʚʝʪʘ,  ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ 

ʨʘʟʤʝʨʦʤ 2 ʤʤ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʦʜ ʣʫʧʦʡ (10ʭ) ʠʣʠ ʩʪʝʨʝʦʤʠʢʨʦʩʢʦʧʦʤ 

(16ʭ) ʚʠʜʥʳ  ʢʫʩʦʯʢʠ ʣʠʩʪʴʝʚ ʟʝʣʝʥʦʚʘʪʦ - ʞʝʣʪʦʛʦ ʮʚʝʪʘ, ʢʫʩʦʯʢʠ ʩʫʭʠʭ 

ʧʣʦʜʦʚ ʩ ʰʠʧʘʤʠ. ɿʘʧʘʭ ʩʣʘʙʳʡ.  ɺʢʫʩ ʚʦʜʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʛʦʨʴʢʠʡ. 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʎʝʣʴʥʦʝ, ʠʟʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ. ʇʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʣʠʩʪʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʣʞʥʦ ʙʳʪʴ ʚʠʜʥʦ, ʯʪʦ ʢʣʝʪʢʠ 

ʵʧʠʜʝʨʤʠʩʘ ʧʨʦʜʦʣʛʦʚʘʪʦʡ, ʨʝʞʝ ʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʜʣʠʥʦʡ 20,90 ï 25,29 ʤʢʤ, 

ʰʠʨʠʥʦʡ 13,97 ï 16,06 ʤʢʤ,  ʢʦʥʪʫʨ ʢʣʝʪʦʢ ʩʣʘʙʦʠʟʚʠʣʠʩʪʳʡ, ʠʤʝʶʪʩʷ 

ʫʪʦʣʱʝʥʠʷ ʚ ʫʛʣʘʭ ʢʣʝʪʦʢ. ʋʩʪʴʠʮʘ ʜʣʠʥʦʡ 16,30 ï 18,06 ʤʢʤ, ʰʠʨʠʥʦʡ 13,37 

ï 15,94 ʤʢʤ, ʨʘʩʧʦʣʦʞʝʥʳ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʣʠʩʪʘ, ʙʦʣʴʰʝ ʠʭ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ 

ʥʠʞʥʝʡ ʩʪʦʨʦʥʝ ʣʠʩʪʘ. ʋʩʪʴʠʮʘ ʦʢʨʫʞʝʥʳ 3-5 ʦʢʦʣʦʫʩʪʴʠʯʥʳʤʠ ʢʣʝʪʢʘʤʠ 

(ʘʥʦʤʦʮʠʪʥʳʡ ʪʠʧ). ʇʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʘ, ʩ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ 

ʩʪʦʨʦʥʳ, ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʦʩʪʳʝ ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʚʦʣʦʩʢʠ ʨʘʟʥʦʡ ʜʣʠʥʳ 

(ʜʣʠʥʥʳʝ, ʩʨʝʜʥʠʝ, ʢʦʨʦʪʢʠʝ) ʠ ʰʠʨʠʥʳ. ɼʣʠʥʥʳʝ ʚʦʣʦʩʢʠ ʜʣʠʥʦʡ  790,80 ï 

890,53 ʤʢʤ, ʰʠʨʠʥʦʡ 18,27 ï 19,87 ʤʢʤ, ʩʨʝʜʥʠʝ ʚʦʣʦʩʢʠ ʜʣʠʥʦʡ 443,07 ï 

493,33 ʤʢʤ, ʰʠʨʠʥʦʡ 14,80 ï 17,87 ʤʢʤ, ʢʦʨʦʪʢʠʝ ʚʦʣʦʩʢʠ ʜʣʠʥʦʡ 117,33 ï 

172,53 ʤʢʤ, ʰʠʨʠʥʦʡ 16,30 ï18,06 ʤʢʤ. ʅʘ ʚʝʨʭʫʰʢʝ ʣʠʩʪʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʢʦʨʦʪʢʠʝ ʚʦʣʦʩʢʠ. 
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ʌʉ _________________ ʩ.6 

ʋ ʤʝʩʪʘ ʧʨʠʢʨʝʧʣʝʥʠʷ ʚʦʣʦʩʢʘ ʢʣʝʪʢʠ ʵʧʠʜʝʨʤʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʨʘʜʠʘʣʴʥʦ, 

ʦʙʨʘʟʫʷ ʨʦʟʝʪʢʫ. ɺ ʤʝʟʦʬʠʣʣʝ ʣʠʩʪʘ ʚʩʪʨʝʯʘʶʪʩʷ ʢʨʠʩʪʘʣʣʳ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ 

ï ʜʨʫʟʳ, ʜʠʘʤʝʪʨʦʤ 21,31 ï 23,68 ʤʢʤ (ʨʠʩ.1). 

  

  

  

ʘ ʙ 

ʚ ʛ 

ʜ ʝ 
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ʌʉ _________________ ʩ.7 

 

ʈʠʩʫʥʦʢ 1 ï ʗʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘ (ʬʨʘʛʤʝʥʪʳ ʧʨʝʧʘʨʘʪʘ ʣʠʩʪʘ, 640ʭ). 

ʘ ï ʢʣʝʪʢʠ ʵʧʠʜʝʨʤʠʩʘ, ʫʩʪʴʠʮʘ ʘʥʦʤʦʮʠʪʥʦʛʦ ʪʠʧʘ, ʙ ï ʧʨʦʩʪʳʝ ʚʦʣʦʩʢʠ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʘ ʠ ʧʦ ʢʨʘʶ, ʚ ï ʧʨʦʩʪʳʝ ʚʦʣʦʩʢʠ ʧʦ ʢʨʘʶ ʣʠʩʪʘ, ʛ ï 

ʧʨʦʩʪʳʝ ʚʦʣʦʩʢʠ ʥʘ ʚʝʨʭʫʰʢʝ ʣʠʩʪʘ, ʜ ï ʤʝʩʪʦ ʧʨʠʢʨʝʧʣʝʥʠʷ ʚʦʣʦʩʢʘ, ʝ ï 

ʜʨʫʟʳ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ. 

ʅʘ ʧʦʧʝʨʝʯʥʦʤ ʩʨʝʟʝ ʩʪʝʙʣʷ (ʨʠʩ.2), (ʨʘʜʠʫʩ ʩʪʝʙʣʷ 958,00 ï 1430,00 

ʤʢʤ)  ʚʠʜʥʘ ʧʦʢʨʦʚʥʘʷ ʪʢʘʥʴ ï ʵʧʠʜʝʨʤʠʩ,  ʧʦʢʨʳʪ ʩʣʦʝʤ ʢʫʪʠʢʫʣʳ. 

ʇʝʨʚʠʯʥʘʷ ʢʦʨʘ ʩʦʩʪʦʠʪ ʠʟ 5 ï 8 ʩʣʦʝʚ ʧʘʨʝʥʭʠʤʳ, ʪʦʣʱʠʥʦʡ 137,87 ï 200,00 

ʤʢʤ. ʇʝʨʠʮʠʢʣ ʩʦʩʪʦʠʪ ʠʟ 4 ï 7 ʩʣʦʝʚ ʢʣʝʪʦʢ ʩʢʣʝʨʝʥʭʠʤʳ ʩ ʥʝʙʦʣʴʰʠʤʠ 

ʤʝʞʢʣʝʪʥʠʢʘʤʠ, ʪʦʣʱʠʥʦʡ 90,93 ï 122,40 ʤʢʤ. ʇʨʦʚʦʜʷʱʘʷ ʩʠʩʪʝʤʘ ï 

ʥʝʧʫʯʢʦʚʦʛʦ ʩʪʨʦʝʥʠʷ, ʢʩʠʣʝʤʘ ʭʦʨʦʰʦ ʚʠʜʥʘ, ʪʦʣʱʠʥʦʡ 225,20 ï 419,23 

ʤʢʤ. ʉʝʨʜʮʝʚʠʥʘ ʙʦʣʴʰʘʷ ʩʦʩʪʦʠʪ ʠʟ ʧʘʨʝʥʭʠʤʥʳʭ ʢʣʝʪʦʢ. ɺ  ʧʝʨʚʠʯʥʦʡ 

ʢʦʨʝ ʠ ʩʝʨʜʮʝʚʠʥʝ ʚʦʟʤʦʞʥʦ ʥʘʣʠʯʠʝ ʜʨʫʟ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ.    

ʂʣʝʪʢʠ ʵʧʠʜʝʨʤʠʩʘ ʚʝʥʯʠʢʘ ʤʥʦʛʦʫʛʦʣʴʥʳʝ, ʠʟʦʜʠʘʤʝʪʨʠʯʝʩʢʠʝ, 

ʜʣʠʥʦʡ 30,27 ï 34,75 ʤʢʤ, ʰʠʨʠʥʦʡ 15,40 ï 19,00 ʤʢʤ. ʕʧʠʜʝʨʤʠʩ 

ʯʘʰʝʣʠʩʪʠʢʦʚ ʩʦʩʪʦʠʪ ʠʟ ʢʣʝʪʦʢ ʩʦ ʩʣʝʛʢʘ ʚʦʣʥʠʩʪʳʤʠ ʩʪʝʥʢʘʤʠ, ʧʦʢʨʳʪʳʭ 

ʛʣʘʜʢʦʡ ʢʫʪʠʢʫʣʦʡ. ʋʩʪʴʠʯʥʳʡ ʘʧʧʘʨʘʪ ʘʥʦʤʦʮʠʪʥʦʛʦ ʪʠʧʘ. ʋʩʪʴʠʮʘ ʜʣʠʥʦʡ 

18,83 ï 23,67 ʤʢʤ, ʰʠʨʠʥʦʡ 13,97 ï 17,00 ʤʢʤ. ʆʜʥʦʢʣʝʪʦʯʥʳʝ ʚʦʣʦʩʢʠ 

ʨʘʟʥʦʡ ʜʣʠʥʳ (ʜʣʠʥʦʡ 202,53 ï 481,04, ʰʠʨʠʥʦʡ 9,47 ï 17,33 ʤʢʤ) 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʰʝʣʠʩʪʠʢʘ ʠ ʧʦ ʝʛʦ ʢʨʘʶ.  ɼʨʫʟʳ ʜʠʘʤʝʪʨʦʤ 

14,00 -19,25 ʤʢʤ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʚ ʣʝʧʝʩʪʢʘʭ ʠ ʚ ʯʘʰʝʣʠʩʪʠʢʘʭ. ɺ ʧʨʝʧʘʨʘʪʘʭ 

ʮʚʝʪʢʦʚ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʳʣʴʮʘ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʜʠʘʤʝʪʨʦʤ 38,50 ï 47,30 

ʤʢʤ (ʨʠʩ.3). 

ʅʘ ʧʦʧʝʨʝʯʥʦʤ ʩʨʝʟʝ ʢʦʨʥʷ (ʨʘʜʠʫʩ ʢʦʨʥʷ 995,33 ï 1802,00 ʤʢʤ) ʚʠʜʥʘ 

ʧʝʨʠʜʝʨʤʘ, ʪʦʣʱʠʥʦʡ 44,13 ï 50,00 ʤʢʤ. ɺʦ ʚʪʦʨʠʯʥʦʡ ʢʦʨʝ (ʪʦʣʱʠʥʘ  319,47 

ï 517,33 ʤʢʤ) ʢʣʝʪʢʠ ʧʘʨʝʥʭʠʤʳ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʩ ʠʟʚʠʣʠʩʪʳʤ 

ʢʦʥʪʫʨʦʤ.  ʇʨʦʚʦʜʷʱʘʷ ʩʠʩʪʝʤʘ ʥʝʧʫʯʢʦʚʦʛʦ ʩʪʨʦʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʪʦʨʠʯʥʦʡ 

ʬʣʦʵʤʳ, 
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ʌʉ _________________ ʩ.8 

 

ʢʘʤʙʠʷ ʠ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʟʦʥʳ ʚʪʦʨʠʯʥʦʡ ʢʩʠʣʝʤʳ (ʪʦʣʱʠʥʘ ʢʩʠʣʝʤʳ 520,53 

ï 1469 ʤʢʤ). ʂʨʠʩʪʘʣʣʳ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ ï ʜʨʫʟʳ, ʜʠʘʤʝʪʨʦʤ 22,67 ï 24,20 

ʤʢʤ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʢʦʨʢʦʚʦʡ ʟʦʥʝ ʢʦʨʥʷ (ʨʠʩ.4).  

 

 

 ʈʠʩʫʥʦʢ 2 ï ʗʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘ (ʧʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʩʪʝʙʣʷ, 640ʭ). 

ʘ ï ʵʧʠʜʝʨʤʠʩ, ʙ ï ʧʝʨʚʠʯʥʘʷ ʢʦʨʘ, ʚ ï ʧʝʨʠʮʠʢʣ, ʛ ï ʬʣʦʵʤʘ, ʜ ï ʢʘʤʙʠʡ,  

ʝ ï ʢʩʠʣʝʤʘ, ʞ ï ʩʝʨʜʮʝʚʠʥʘ. 

  

ʘ 

ʙ 

ʚ 

ʛ 

ʜ 

ʝ 

ʞ 
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ʌʉ _________________ ʩ.9 

 

  

  

  

ʈʠʩ. 3 ï ʗʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘ (ʬʨʘʛʤʝʥʪʳ ʧʨʝʧʘʨʘʪʘ ʮʚʝʪʢʘ, 640ʭ).  

 ʘ ï ʣʝʧʝʩʪʦʢ ʚʝʥʯʠʢʘ, ʙ ï ʯʘʰʝʣʠʩʪʠʢ ʩ ʚʦʣʦʩʢʘʤʠ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʚ ï 

ʯʘʰʝʣʠʩʪʠʢ ʩ ʚʦʣʦʩʢʘʤʠ ʧʦ ʢʨʘʶ, ʛ ï ʯʘʰʝʣʠʩʪʠʢ ʩ ʜʨʫʟʘʤʠ, ʜ ï ʧʳʣʴʮʘ, ʝ ï 

ʪʳʯʠʥʢʘ ʩ ʧʳʣʴʮʦʡ. 

  

ʘ ʙ 

ʚ ʛ 

ʜ 
ʝ 
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ʌʉ _________________ ʩ.10 

 

 

ʈʠʩʫʥʦʢ 4 ï ʗʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘ (ʧʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʢʦʨʥʷ, 640ʭ). 

ʘ ï ʧʝʨʠʜʝʨʤʘ, ʙ ï ʚʪʦʨʠʯʥʘʷ ʬʣʦʵʤʘ, ʚ ï ʢʘʤʙʠʡ, ʛ ï ʚʪʦʨʠʯʥʘʷ ʢʩʠʣʝʤʘ.  

ʇʦʨʦʰʦʢ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʤʠʢʨʦʧʨʝʧʘʨʘʪʘ ʧʦʨʦʰʢʘ ʜʦʣʞʥʳ ʙʳʪʴ 

ʚʠʜʥʳ ʬʨʘʛʤʝʥʪʳ ʵʧʠʜʝʨʤʠʩʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ, ʯʘʰʝʯʢʠ ʠ ʚʝʥʯʠʢʘ. 

ʂʣʝʪʢʠ ʵʧʠʜʝʨʤʠʩʘ  ʧʨʦʜʦʣʛʦʚʘʪʦʡ, ʨʝʞʝ ʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʢʦʥʪʫʨ ʢʣʝʪʦʢ 

ʩʣʘʙʦʠʟʚʠʣʠʩʪʳʡ, ʠʤʝʶʪʩʷ ʫʪʦʣʱʝʥʠʷ ʚ ʫʛʣʘʭ ʢʣʝʪʦʢ. ʋʩʪʴʠʮʘ ʦʢʨʫʞʝʥʳ 3 ï 

5 ʦʢʦʣʦʫʩʪʴʠʯʥʳʤʠ ʢʣʝʪʢʘʤʠ (ʘʥʦʤʦʮʠʪʥʳʡ ʪʠʧ). ɺʩʪʨʝʯʘʶʪʩʷ ʧʨʦʩʪʳʝ 

ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʚʦʣʦʩʢʠ ʨʘʟʥʦʡ ʜʣʠʥʳ. ɺ ʧʨʝʧʘʨʘʪʘʭ ʮʚʝʪʢʦʚ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʧʳʣʴʮʘ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ. ɺ ʤʝʟʦʬʠʣʣʝ ʣʠʩʪʘ  ʢʨʠʩʪʘʣʣʳ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ 

ï ʜʨʫʟʳ. ʌʨʘʛʤʝʥʪʳ ʵʧʠʜʝʨʤʠʩʘ ʩʪʝʙʣʷ ʩ ʧʨʷʤʳʤʠ ʩʪʝʥʢʘʤʠ ʩ ʪʨʠʭʦʤʘʤʠ 

ʨʘʟʥʦʡ ʜʣʠʥʳ.  ʌʨʘʛʤʝʥʪʳ ʧʨʦʙʢʠ ʢʦʨʥʷ ʙʫʨʦʛʦ ʮʚʝʪʘ, ʦʙʨʳʚʢʠ ʚʦʣʦʢʦʥ, 

ʩʝʪʯʘʪʳʝ ʩʦʩʫʜʳ (ʨʠʩ.5).  

ʘ 

ʙ 

ʚ 

ʛ 
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ʈʠʩʫʥʦʢ 5 ï ʗʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘ (ʧʦʨʦʰʦʢ) 

ʬʨʘʛʤʝʥʪ ʩʝʪʯʘʪʳʭ ʩʦʩʫʜʦʚ, 640ʭ. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

1. ʊʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ 

ʆʢʦʣʦ 1,0 ʛ ʩʳʨʴʷ, ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʜʦ ʚʝʣʠʯʠʥʳ ʯʘʩʪʠʮ, ʧʨʦʭʦʜʷʱʠʭ 

ʩʢʚʦʟʴ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʨʘʟʤʝʨʦʤ 2 ʤʤ, ʥʘʛʨʝʚʘʶʪ ʩ ʦʙʨʘʪʥʳʤ 

ʭʦʣʦʜʠʣʴʥʠʢʦʤ ʥʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ. ʩ 10 ʤʣ ʩʧʠʨʪʘ 

80%, ʬʠʣʴʪʨʫʶʪ ʯʝʨʝʟ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ (ʠʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ). 

ʍʨʦʤʘʪʦʛʨʘʬʠʨʫʶʪ ʚ ʪʦʥʢʦʤ ʩʣʦʝ ʩʦʨʙʝʥʪʘ ʚ ʩʠʩʪʝʤʝ ʭʣʦʨʦʬʦʨʤ ï 

ʤʝʪʘʥʦʣ ï ʚʦʜʘ (61:32:7). ʇʦʩʣʝ ʚʳʩʫʰʠʚʘʥʠʷ ʭʨʦʤʘʪʦʛʨʘʤʤʫ ʦʧʨʳʩʢʠʚʘʶʪ 1 

% ʨʘʩʪʚʦʨʦʤ ʧʘʨʘ-ʜʠʤʝʪʠʣʘʤʠʥʦʙʝʥʟʘʣʴʜʝʛʠʜʘ ʚ 4 ʤʦʣʴ/ʣ ʤʝʪʘʥʦʣʴʥʦʤ 

ʨʘʩʪʚʦʨʝ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʠ ʥʘʛʨʝʚʘʶʪ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 60 ºʉ ʚ ʪʝʯʝʥʠʝ 2 ï 3 ʤʠʥ. ʇʦʷʚʣʷʶʪʩʷ ʯʝʪʳʨʝ ʨʦʟʦʚʳʭ ʧʷʪʥʘ 

(ʬʫʨʦʩʪʘʥʦʣʦʚʳʝ ʛʣʠʢʦʟʠʜʳ). 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʦʚ 

ʈʘʩʪʨʚʦʨ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ (ʉʆ) ʨʫʪʠʥʘ. ʆʢʦʣʦ 0,005 ʛ ʨʫʪʠʥʘ 

(ʨʫʪʠʥʘ ʪʨʠʛʠʜʨʘʪʘ) ʨʘʩʪʚʦʨʷʶʪ ʚ 10 ʤʣ ʩʧʠʨʪʘ 96 %. ʉʨʦʢ ʛʦʜʥʦʩʪʠ ʨʘʩʪʚʦʨʘ 

ʥʝ ʙʦʣʝʝ 3 ʤʝʩ. ʧʨʠ ʭʨʘʥʝʥʠʠ ʚ ʧʨʦʭʣʘʜʥʦʤ, ʟʘʱʠʱʝʥʥʦʤ ʦʪ ʩʚʝʪʘ ʤʝʩʪʝ. 

ʆʢʦʣʦ 1,0 ʛ ʩʳʨʴʷ, ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʜʦ ʚʝʣʠʯʠʥʳ ʯʘʩʪʠʮ, ʧʨʦʭʦʜʷʱʠʭ 

ʩʢʚʦʟʴ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʨʘʟʤʝʨʦʤ 2 ʤʤ, ʧʦʤʝʱʘʶʪ ʚ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 

100 ʤʣ, ʧʨʠʙʘʚʣʷʶʪ 15 ʤʣ ʩʧʠʨʪʘ 80 %, ʥʘʛʨʝʚʘʶʪ ʩ ʦʙʨʘʪʥʳʤ 

ʭʦʣʦʜʠʣʴʥʠʢʦʤ ʥʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ, ʟʘʪʝʤ ʠʟʚʣʝʯʝʥʠʝ 

ʬʠʣʴʪʨʫʶʪ ʯʝʨʝʟ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ (ʠʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ). 

ʅʘ ʣʠʥʠʶ ʩʪʘʨʪʘ  ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʢʠ ʩʦ 

ʩʣʦʝʤ ʩʠʣʠʢʘʛʝʣʷ ʨʘʟʤʝʨʦʤ 15ʭ5 ʩʤ ʥʘʥʦʩʷʪ 0,2 ʤʣ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʠ 

ʧʘʨʘʣʣʝʣʴʥʦ 0,1 ʤʣ ʨʘʩʪʚʦʨʘ ʉʆ ʨʫʪʠʥʘ. ʇʣʘʩʪʠʥʢʫ ʩ ʥʘʥʝʩʝʥʥʳʤʠ ʧʨʦʙʘʤʠ 

ʩʫʰʘʪ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ, ʧʦʤʝʱʘʶʪ ʚ ʢʘʤʝʨʫ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʩʳʱʝʥʥʫʶ ʚ ʪʝʯʝʥʠʝ 40 ʤʠʥ ʩʤʝʩʴʶ ʨʘʩʪʚʦʨʠʪʝʣʝʡ 

ʤʫʨʘʚʴʠʥʘʷ ʢʠʩʣʦʪʘ ʙʝʟʚʦʜʥʘʷ ï ʚʦʜʘ ï ʵʪʠʣʘʮʝʪʘʪ  (10:10:80) ʠ 

ʭʨʦʤʘʪʦʛʨʘʬʠʨʫʶʪ ʚʦʩʭʦʜʷʱʠʤ ʩʧʦʩʦʙʦʤ. ʂʦʛʜʘ ʬʨʦʥʪ ʨʘʩʪʚʦʨʠʪʝʣʝʡ 

ʧʨʦʡʜʝʪ  
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80-90% ʜʣʠʥʳ ʧʣʘʩʪʠʥʢʠ ʦʪ ʣʠʥʠʠ ʩʪʘʨʪʘ ʝʝ ʚʳʥʠʤʘʶʪ ʠʟ ʢʘʤʝʨʳ ʠ ʩʫʰʘʪ ʜʦ 

ʫʜʘʣʝʥʠʷ ʩʣʝʜʦʚ ʨʘʩʪʚʦʨʠʪʝʣʝʡ (ʧʦʜ ʪʷʛʦʡ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ). 

ɿʘʪʝʤ ʭʨʦʤʘʪʦʛʨʘʤʤʫ ʦʙʨʘʙʘʪʳʚʘʶʪ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ  ʨʘʩʪʚʦʨʦʤ 2 % ʚ 

96% ʩʧʠʨʪʝ, ʚʳʜʝʨʞʠʚʘʶʪ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 100 ï 105 ºʉ 

ʚ ʪʝʯʝʥʠʝ 2 ï 3 ʤʠʥ ʠ ʧʨʦʩʤʘʪʨʠʚʘʶʪ ʚ ʋʌ ï ʩʚʝʪʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 365 ʥʤ. 

ʅʘ ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʜʦʣʞʥʘ ʦʙʥʘʨʫʞʠʚʘʪʴʩʷ 1 ʟʦʥʘ 

ʘʜʩʦʨʙʮʠʠ ʩ ʬʣʫʦʨʝʩʮʝʥʩʠʝʡ ʞʝʣʪʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʦʙʨʘʟʮʘ ʨʫʪʠʥʘ; ʜʦʧʫʩʢʘʝʪʩʷ ʦʙʥʘʨʫʞʝʥʠʝ ʜʨʫʛʠʭ ʟʦʥ ʘʜʩʦʨʙʮʠʠ. 

ʀʉʇʓʊɸʅʀʗ 

ɺʣʘʞʥʦʩʪʴ. ʎʝʣʴʥʦʝ ʩʳʨʴʝ, ʠʟʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ, ʧʦʨʦʰʦʢ ï ʥʝ ʙʦʣʝʝ 

13%. 

ɿʦʣʘ ʦʙʱʘʷ. ʎʝʣʴʥʦʝ ʩʳʨʴʝ, ʠʟʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ, ʧʦʨʦʰʦʢ ï ʥʝ ʙʦʣʝʝ 

16%. 

ɿʦʣʘ ʥʝʨʘʩʪʚʦʨʠʤʘʷ ʚ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʝ. ʎʝʣʴʥʦʝ ʩʳʨʴʝ, 

ʠʟʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ, ʧʦʨʦʰʦʢ ï ʥʝ ʙʦʣʝʝ 1,5 %. 

ʀʟʤʝʣʴʯʝʥʥʦʩʪʴ ʩʳʨʴʷ. ʎʝʣʴʥʦʝ ʩʳʨʴ: ʯʘʩʪʠʮ, ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ 

ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʨʘʟʤʝʨʦʤ 5 ʤʤ, ï ʥʝ ʙʦʣʝʝ 5 %. ʀʟʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ: 

ʯʘʩʪʠʮ, ʥʝ ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʨʘʟʤʝʨʦʤ 7 ʤʤ ï ʥʝ ʙʦʣʝʝ 

2%; ʯʘʩʪʠʮ, ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʨʘʟʤʝʨʦʤ 0,18 ʤʤ ï ʥʝ 

ʙʦʣʝʝ 5 %. ʇʦʨʦʰʦʢ: ʯʘʩʪʠʮ, ʥʝ ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ 

ʨʘʟʤʝʨʦʤ 2 ʤʤ ï ʥʝ ʙʦʣʝʝ 5 %; ʯʘʩʪʠʮ, ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ ʩʠʪʦ ʩ 

ʦʪʚʝʨʩʪʠʷʤʠ ʨʘʟʤʝʨʦʤ 0,18 ʤʤ ï ʥʝ ʙʦʣʝʝ 5 %. 

ʇʦʩʪʦʨʦʥʥʠʝ ʧʨʠʤʝʩʠ 

ʉʳʨʴʝ, ʠʟʤʝʥʠʚʰʝʝ ʦʢʨʘʩʢʫ (ʧʦʪʝʤʥʝʚʰʝʝ ʠ ʧʦʯʝʨʥʝʚʰʝʝ). ʎʝʣʴʥʦʝ 

ʩʳʨʴʝ, ʠʟʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ -  ʥʝ ʙʦʣʝʝ 1%. 

ʆʨʛʘʥʠʯʝʩʢʘʷ ʧʨʠʤʝʩʴ. ʎʝʣʴʥʦʝ ʩʳʨʴʝ, ʠʟʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ ï ʥʝ 

ʙʦʣʝʝ 1 %. 
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ʄʠʥʝʨʘʣʴʥʘʷ ʧʨʠʤʝʩʴ. ʎʝʣʴʥʦʝ ʩʳʨʴʝ, ʠʟʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ ï ʥʝ ʙʦʣʝʝ 

1%. 

ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʆʌʉ 

çʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʳʰʴʷʢʘ ʚ ʣʝʢʘʨʩʪʚʝʥʥʦʤ 

ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʘʭè. 

 

ʈʘʜʠʦʥʫʢʣʠʜʳ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʆʌʉ çʆʧʨʝʜʝʣʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʘʭè. 

 

ʆʩʪʘʪʦʯʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʧʝʩʪʠʮʠʜʦʚ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʆʌʉ çʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʩʪʘʪʦʯʥʳʭ ʧʝʩʪʠʮʠʜʦʚ ʚ ʣʝʢʘʨʩʪʚʝʥʥʦʤ 

ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʘʭè. 

 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʯʠʩʪʦʪʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʆʌʉ 

çʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʯʠʩʪʦʪʘè. 

 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ.  ʎʝʣʴʥʦʝ ʩʳʨʴʝ, ʠʟʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ, 

ʧʦʨʦʰʦʢ: ʬʫʨʦʩʪʘʥʦʣʦʚʳʭ ʛʣʠʢʦʟʠʜʦʚ ï ʥʝ ʤʝʥʝʝ 0,7 %; ʩʫʤʤʘ ʬʣʘʚʦʥʦʠʜʦʚ, 

ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ï ʥʝ ʤʝʥʝʝ 1 %; ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʠʟʚʣʝʢʘʝʤʳʭ 

ʩʧʠʨʪʦʤ 50 % ï ʥʝ ʤʝʥʝʝ 16 %. 

 

ʌʫʨʦʩʪʘʥʦʣʦʚʳʝ ʛʣʠʢʦʟʠʜʳ 

ɸʥʘʣʠʪʠʯʝʩʢʫʶ ʧʨʦʙʫ ʩʳʨʴʷ ʠʟʤʝʣʴʯʘʶʪ ʜʦ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ, 

ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʜʠʘʤʝʪʨʦʤ 2 ʤʤ. ʆʢʦʣʦ 5 ʛ (ʪʦʯʥʘʷ 

ʥʘʚʝʩʢʘ) ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ ʧʦʤʝʱʘʶʪ ʚ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, 

ʧʨʠʙʘʚʣʷʶʪ 50 ʤʣ ʤʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʠ ʚʥʦʩʷʪ ʦʩʪʝʢʣʦʚʘʥʥʳʡ 

ʧʝʨʝʤʝʰʠʚʘʶʱʠʡ ʩʪʝʨʞʝʥʴ. 
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ʂʦʣʙʫ ʩ ʩʦʜʝʨʞʠʤʳʤ ʚʟʚʝʰʠʚʘʶʪ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,01 ʛ, ʥʘʛʨʝʚʘʶʪ ʥʘ 

ʚʦʜʷʥʦʡ ʙʘʥʝ ʩ ʤʘʛʥʠʪʥʦʡ ʤʝʰʘʣʢʦʡ ʜʦ ʢʠʧʝʥʠʷ ʠ ʢʠʧʷʪʷʪ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ. 

ɿʘʪʝʤ ʦʭʣʘʞʜʘʶʪ ʜʦ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʟʚʝʰʠʚʘʶʪ. ʇʦʪʝʨʴ ʚ ʤʘʩʩʝ 

ʧʦʧʦʣʥʷʶʪ ʤʝʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ, ʧʝʨʝʤʝʰʠʚʘʶʪ ʠ ʬʠʣʴʪʨʫʶʪ ʯʝʨʝʟ 

ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ. 10 ʤʣ ʬʠʣʴʪʨʘʪʘ ʧʝʨʝʥʦʩʷʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ. ʆʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦʚʦʜʷʪ ʜʦ ʤʝʪʢʠ ʤʝʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ 

ʠ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʶʪ (ʨʘʩʪʚʦʨ ɸ). 5 ʤʣ ʨʘʩʪʚʦʨʘ ɸ ʧʝʨʝʥʦʩʷʪ ʚ 

ʩʪʝʢʣʷʥʥʫʶ ʧʨʦʙʠʨʢʫ, ʧʨʠʙʘʚʣʷʶʪ 5 ʤʣ 1 % ʨʘʩʪʚʦʨʘ ʧʘʨʘ ï 

ʜʠʤʝʪʠʣʘʤʠʥʦʙʝʥʟʘʣʴʜʝʛʠʜʘ ʚ 4ʥ ʨʘʩʪʚʦʨʝ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʚ 

ʤʝʪʠʣʦʚʦʤ ʩʧʠʨʪʝ (ʨʘʩʪʚʦʨ ɹ). ʇʨʦʙʠʨʢʫ ʟʘʢʨʳʚʘʶʪ ʩʪʝʢʣʷʥʥʦʡ ʧʨʦʙʢʦʡ, 

ʚʩʪʨʷʭʠʚʘʶʪ ʠ ʥʘʛʨʝʚʘʶʪ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ ʚ ʫʣʴʪʨʦʪʝʨʤʦʩʪʘʪʝ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 58Ñ0,5 Üʉ. ʈʘʩʪʚʦʨ ʦʭʣʘʞʜʘʶʪ ʚʦʜʦʡ ʜʦ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʠ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 516 ʥʤ ʚ ʢʶʚʝʪʝ ʩ 

ʪʦʣʱʠʥʦʡ ʩʣʦʷ 10 ʤʤ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʩʤʝʩʴ 5 ʤʣ 

ʨʘʩʪʚʦʨʘ ɸ ʠ 5 ʤʣ 4ʥ ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʚ ʤʝʪʠʣʦʚʦʤ 

ʩʧʠʨʪʝ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʚʳʜʝʨʞʠʚʘʶʪ ʚ ʫʣʴʪʨʦʪʝʨʤʦʩʪʘʪʝ ʧʨʠ 58Ñ0,5Üʉ. 

ʉʦʜʝʨʞʘʥʠʝ ʬʫʨʦʩʪʘʥʦʣʦʚʳʭ ʛʣʠʢʦʟʠʜʦʚ ʚ ʧʨʦʮʝʥʪʘʭ (ʍ) ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 

ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʝ ʩʳʨʴʝ ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

ʍ
ʉ ȟ

, ʛʜʝ  

ʉ ï ʢʦʣʠʯʝʩʪʚʦ ʢʦʙʘʣʴʪʘ ʭʣʦʨʠʜʘ, ʥʘʡʜʝʥʥʦʛʦ ʧʦ ʢʘʣʠʙʨʦʚʦʯʥʦʤʫ 

ʛʨʘʬʠʢʫ ʚ ʛʨʘʤʤʘʭ; 0,009401 ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʩʯʝʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʦʙʘʣʴʪʘ ʭʣʦʨʠʜʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʬʫʨʦʩʪʘʥʦʣʦʚʳʭ ʛʣʠʢʦʟʠʜʦʚ; m ï ʤʘʩʩʘ 

ʩʳʨʴʷ ʚ ʛʨʘʤʤʘʭ; W ï ʧʦʪʝʨʷ ʚ ʤʘʩʩʝ ʧʨʠ ʚʳʩʫʰʠʚʘʥʠʠ ʩʳʨʴʷ ʚ ʧʨʦʮʝʥʪʘʭ; k 

ï ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘ ʪʠʪʨ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ. 
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ʇʦʩʪʨʦʝʥʠʝ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ ʛʨʘʬʠʢʘ. ʊʦʯʥʫʶ ʥʘʚʝʩʢʫ 5,0000ʛ 

ʢʦʙʘʣʴʪʘ ʭʣʦʨʠʜʘ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, 

ʨʘʩʪʚʦʨʷʶʪ ʚ ʚʦʜʝ, ʧʨʠʙʘʚʣʷʶʪ 1 ʢʘʧʣʶ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʠ ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʜʦ ʤʝʪʢʠ ʚʦʜʦʡ. ɺ ʤʝʨʥʳʝ 

ʢʦʣʙʳ ʚʤʝʩʪʠʤʦʩʪʴʶ 25 ʤʣ ʦʪʙʠʨʘʶʪ ʙʶʨʝʪʢʦʡ ʧʦ 2,5; 5,0; 7,5; 10,0; 12,5 ʠ 

15 ʤʣ ʠʩʭʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦ ʤʝʪʢʠ ʚʦʜʦʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʘʩʪʚʦʨʳ ʩʦʜʝʨʞʘʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 5,10,15,20,25,30 ʤʛ ʢʦʙʘʣʴʪʘ 

ʭʣʦʨʠʜʘ ʚ 1 ʤʣ. ʆʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʦʚ ʠʟʤʝʨʷʶʪ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 518 ʥʤ ʚ  

ʢʶʚʝʪʝ ʩ ʪʦʣʱʠʥʦʡ ʩʣʦʷ 10 ʤʤ, ʠʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ 

ʚʦʜʫ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʦʚ ʩʪʨʦʷʪ 

ʢʘʣʠʙʨʦʚʦʯʥʳʡ ʛʨʘʬʠʢ, ʦʪʢʣʘʜʳʚʘʷ ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ ʩʦʜʝʨʞʘʥʠʝ ʢʦʙʘʣʴʪʘ 

ʭʣʦʨʠʜʘ ʚ ʛʨʘʤʤʘʭ ʚ 1 ʤʣ, ʥʘ ʦʩʠ ʦʨʜʠʥʘʪ ï ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʘ. 

 

ʇʨʠʤʝʯʘʥʠʝ. 

1 . ʇʨʠʛʦʪʦʚʣʝʥʠʝ 4ʥ ʨʘʩʪʚʦʨʘ ʢʠʩʣʦʪʳ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ. 340 ʤʣ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʢʠʩʣʦʪʳ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ (ʧʣʦʪʥʦʩʪʴ 1,19) 

ʨʘʟʙʘʚʣʷʶʪ ʤʝʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ ʜʦ 1 ʣ. ʋʩʪʘʥʦʚʢʘ ʪʠʪʨʘ. 12 ʤʣ 

ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚʥʦʩʷʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 200 ʤʣ, 

ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦ ʤʝʪʢʠ ʤʝʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ ʠ ʪʱʘʪʝʣʴʥʦ 

ʧʝʨʝʤʝʰʠʚʘʶʪ (ʧʦʣʫʯʘʶʪ 0,5ʥ ʨʘʩʪʚʦʨ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʚ 

ʤʝʪʠʣʦʚʦʤ ʩʧʠʨʪʝ). ɼʘʣʝʝ ʧʦʩʪʫʧʘʶʪ, ʢʘʢ ʫʢʘʟʘʥʦ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʪʠʪʨʘ 0,5 ʥ 

ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ. 

2. ʇʨʠʛʦʪʦʚʣʝʥʠʝ 1 % ʨʘʩʪʚʦʨʘ ʧʘʨʘ-ʜʠʤʝʪʠʣʘʤʠʥʦʙʝʥʟʘʣʴʜʝʛʠʜʘ. 5 ʛ 

ʧʘʨʘ-ʜʠʤʝʪʠʣʘʤʠʥʦʙʝʥʟʘʣʴʜʝʛʠʜʘ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 

500 ʤʣ, ʧʨʠʙʘʚʣʷʶʪ ʦʢʦʣʦ 200 ʤʣ 4 ʥ ʨʘʩʪʚʦʨʘ ʢʠʩʣʦʪʳ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ 

ʚ ʤʝʪʠʣʦʚʦʤ ʩʧʠʨʪʝ ʠ ʧʦʩʣʝ ʨʘʩʪʚʦʨʝʥʠʷ ʦʩʘʜʢʘ ʦʙʲʝʤ ʜʦʚʦʜʷʪ ʜʦ ʤʝʪʢʠ 4ʥ 

ʨʘʩʪʚʦʨʦʤ ʢʠʩʣʦʪʳ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʚ ʤʝʪʠʣʦʚʦʤ ʩʧʠʨʪʝ. 
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ʉʫʤʤʘ ʬʣʘʚʦʥʦʠʜʦʚ 

 ɸʥʘʣʠʪʠʯʝʩʢʫʶ ʧʨʦʙʫ ʩʳʨʴʷ ʠʟʤʝʣʴʯʘʶʪ ʜʦ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ, 

ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʜʠʘʤʝʪʨʦʤ 2 ʤʤ. ʆʢʦʣʦ 3,0 ʛ (ʪʦʯʥʘʷ 

ʥʘʚʝʩʢʘ) ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ ʧʦʤʝʱʘʶʪ ʚ ʢʦʣʙʫ ʩʦ ʰʣʠʬʦʤ ʚʤʝʩʪʠʤʦʩʪʴʶ 

250 ʤʣ ʠ ʜʦʙʘʚʣʷʶʪ 100 ʤʣ 80 % ʩʧʠʨʪʘ. ʂʦʣʙʫ ʧʨʠʩʦʝʜʠʥʷʶʪ ʢ ʦʙʨʘʪʥʦʤʫ 

ʭʦʣʦʜʠʣʴʥʠʢʫ ʠ ʥʘʛʨʝʚʘʶʪ ʥʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥʫʪ, 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʩʪʨʷʭʠʚʘʷ ʜʣʷ ʩʤʳʚʘʥʠʷ ʯʘʩʪʠʮ ʩʳʨʴʷ ʩʦ ʩʪʝʥʦʢ. ɻʦʨʷʯʝʝ 

ʠʟʚʣʝʯʝʥʠʝ ʦʭʣʘʞʜʘʶʪ ʠ ʬʠʣʴʪʨʫʶʪ ʯʝʨʝʟ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ çFiltrakè ʚ 

ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ ʪʘʢ, ʯʪʦʙʳ ʯʘʩʪʠʮʳ ʩʳʨʴʷ ʥʝ ʧʦʧʘʣʠ ʥʘ 

ʬʠʣʴʪʨ. ʇʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʬʠʣʴʪʨ ʧʨʦʤʳʚʘʶʪ 80 % ʩʧʠʨʪʦʤ, ʜʦʚʦʜʷʪ ʦʙʝ̡ʤ 

ʠʟʚʣʝʯʝʥʠʷ ʜʦ ʤʝʪʢʠ ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ (ʨʘʩʪʚʦʨ ɸ). 

 ɺ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 25 ʤʣ ʧʦʤʝʱʘʶʪ 2 ʤʣ ʨʘʩʪʚʦʨʘ ɸ, 

ʧʨʠʙʘʚʣʷʶʪ 5 ʤʣ 2 % ʨʘʩʪʚʦʨʘ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ ʚ 96 % ʵʪʘʥʦʣʝ, 1 ʢʘʧʣʶ 

ʨʘʩʪʚʦʨʘ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ 5 % ʠ ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦ ʤʝʪʢʠ 96 % 

ʩʧʠʨʪʦʤ (ʨʘʩʪʚʦʨ ɹ). ʏʝʨʝʟ 15 ʤʠʥʫʪ ʠʟʤʝʨʷʶʪ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ 

ʨʘʩʪʚʦʨʘ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʉʌ-2000 ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 410 ʥʤ ʚ ʢʶʚʝʪʝ ʩ 

ʪʦʣʱʠʥʦʡ ʩʣʦʷ 10 ʤʤ.  

ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʡ ʨʘʩʪʚʦʨ: 2 ʤʣ 

ʨʘʩʪʚʦʨʘ ɸ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 25 ʤʣ, ʧʨʠʙʘʚʣʷʶʪ 1 

ʢʘʧʣʶ ʨʘʩʪʚʦʨʘ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ 5 % ʠ ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ 96 % 

ʩʧʠʨʪʦʤ ʜʦ ʤʝʪʢʠ. 

 ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ï ʩʪʘʥʜʘʨʪ ʥʘ 

ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʝ ʩʳʨʴʝ ʚ ʧʨʦʮʝʥʪʘʭ (ʍ) ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

 

8
ᶻ ᶻ ᶻᶻ ᶻ ᶻ ᶻ

ᶻᶻ ᶻᶻ ᶻ ᶻ
 = 

 ᶻ ᶻ ᶻ

ᶻᶻ
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ʌʉ _________________ ʩ.18 

 

ʛʜʝ  ɸ ï ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ (ʨʘʩʪʚʦʨ ɹ) ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ;  

ɸʦ ï ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ (ʨʘʩʪʚʦʨ ɹ) ʉʆ ʨʫʪʠʥʘ;  

ʘ ï ʥʘʚʝʩʢʘ ʩʳʨʴʷ ʚ ʛʨʘʤʤʘʭ;  

ʘ0 ï ʥʘʚʝʩʢʘ ʉʆ ʨʫʪʠʥʘ ʚ ʛʨʘʤʤʘʭ;  

ʈ ï ʩʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʉʆ ʨʫʪʠʥʘ ʚ %; 

W ï ʧʦʪʝʨʷ ʚ ʤʘʩʩʝ ʧʨʠ ʚʳʩʫʰʠʚʘʥʠʠ ʚ %. 

 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʉʆ ʨʫʪʠʥʘ: ʦʢʦʣʦ 0,05 ʛ (ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ) ʉʆ ʨʫʪʠʥʘ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʩʫʰʝʥʥʦʛʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 130 ï 135 Áʉ ʚ ʪʝʯʝʥʠʝ 3 ʯ, 

ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ  ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ ʠ ʨʘʩʪʚʦʨʷʶʪ ʧʨʠ 

ʥʘʛʨʝʚʘʥʠʠ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ ʚ 85 ʤʣ 96 % ʩʧʠʨʪʘ, ʦʭʣʘʞʜʘʶʪ, ʜʦʚʦʜʷʪ ʦʙʲʝʤ 

ʨʘʩʪʚʦʨʘ ʪʝʤ  

ʞʝ ʩʧʠʨʪʦʤ ʜʦ ʤʝʪʢʠ ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ (ʨʘʩʪʚʦʨ ɸ) ʉʆ ʨʫʪʠʥʘ.  

2 ʤʣ (ʨʘʩʪʚʦʨʘ ɸ) ʉʆ ʨʫʪʠʥʘ, 1 ʢʘʧʣʷ ʨʘʩʪʚʦʨʘ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ 5 %, 5 

ʤʣ  ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ ʨʘʩʪʚʦʨʘ 2 % ʚ 96 % ʩʧʠʨʪʝ, ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ 

ʢʦʣʙʫ, ʚʤʝʩʪʠʤʦʩʪʴʶ 25 ʤʣ ʠ ʜʦʚʦʜʷʪ 96 % ʩʧʠʨʪʦʤ ʜʦ ʤʝʪʢʠ (ʨʘʩʪʚʦʨ ɹ) ʉʆ 

ʨʫʪʠʥʘ. 

 

ʕʢʩʪʨʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ 

         ʆʧʨʝʜʝʣʝʥʠʝ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʧʨʦʚʦʜʷʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ  ʆʌʉ çʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʧʨʝʧʘʨʘʪʘʭ» (ʤʝʪʦʜ 1, ʥʘʚʝʩʢʘ ʩʳʨʴʷ 1 ʛ, ʵʢʩʪʨʘʛʝʥʪ ï ʩʧʠʨʪ 50 %). 

 

ʋʧʘʢʦʚʢʘ, ʤʘʨʢʠʨʦʚʢʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʆʌʉ çʋʧʘʢʦʚʢʘ, ʤʘʨʢʠʨʦʚʢʘ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚè. 
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  ʆɹʆʉʅʆɺɸʅʀɽ ʉʇɽʎʀʌʀʂɸʎʀʀ 

ʇʨʦʝʢʪʘ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ ʥʘ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ 

çʗʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘè 

ʇʨʦʝʢʪ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ (ʌʉ) çʗʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘ ï 

Tribuli terrestris herbaè ʨʘʟʨʘʙʦʪʘʥ ʚ ʬʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʙʶʜʞʝʪʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʇʝʨʤʩʢʘʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷè ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʀʩʧʦʣʴʟʫʶʪ ʩʦʙʨʘʥʥʫʶ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ ï ʧʣʦʜʦʥʦʰʝʥʠʷ ʠ 

ʚʳʩʫʰʝʥʥʫʶ ʪʨʘʚʫ ʩ ʢʦʨʥʷʤʠ ʜʠʢʦʨʘʩʪʫʱʝʛʦ ʦʜʥʦʣʝʪʥʝʛʦ ʪʨʘʚʷʥʠʩʪʦʛʦ 

ʨʘʩʪʝʥʠʷ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ï Tribulus terrestris L., ʩʝʤ. ʇʘʨʥʦʣʠʩʪʥʠʢʦʚʳʭ 

ï Zygophyllaceaʝ. 

ʊʨʘʚʘ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʩʦʜʝʨʞʠʪ ʩʪʝʨʦʠʜʥʳʝ ʩʘʧʦʥʠʥʳ [10,28] ʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʘʥʜʨʦʣʦʛʠʯʝʩʢʦʝ ʠ ʛʠʧʦʭʦʣʝʩʪʝʨʠʥʝʤʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ 

[5,6,7,29], ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʬʣʘʚʦʥʦʠʜʳ [28], ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ 

ʦʙʱʝʪʦʥʠʟʠʨʫʶʱʠʤ, ʦʙʝʟʙʦʣʠʚʘʶʱʠʤ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʠ 

ʤʦʯʝʛʦʥʥʳʤ ʜʝʡʩʪʚʠʝʤ [2].  

ʇʨʦʝʢʪ ʌʉ ʦʬʦʨʤʣʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʌ XIV, ʆʉʊ 

91500.05.001-00 ʠ ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ [9,11- 26]. 

ʆʙʨʘʟʮʳ ʧʷʪʠ ʧʘʨʪʠʡ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ, ʫʧʘʢʦʚʘʥʥʳʭ ʚ 

ʙʫʤʘʞʥʳʝ ʧʘʢʝʪʳ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʥʘ ʭʨʘʥʝʥʠʝ ʚ ʩʫʭʦʤ, ʟʘʱʠʱʝʥʥʦʤ ʦʪ ʩʚʝʪʘ 

ʤʝʩʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʚʳʰʝ 25 Üʉ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʆʌʉ.1.1.0011.15 çʍʨʘʥʝʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚè (ɻʌ XIV, ʪ. 1) [26]. ʅʘʙʣʶʜʝʥʠʷ 

ʚʝʣʠʩʴ ʤʝʪʦʜʘʤʠ ʚʠʟʫʘʣʴʥʦʛʦ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʢʦʥʪʨʦʣʴʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ, ʙʳʣʠ 

ʧʦʜʪʚʝʨʞʜʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ 

ʩʨʦʢ ʛʦʜʥʦʩʪʠ, ʫʢʘʟʘʥʥʳʝ ʚ ʧʨʦʝʢʪʝ ʌʉ [27]. 

 



178 

  

ʆʧʠʩʘʥʠʝ ʧʨʦʠʟʚʦʜʷʱʝʛʦ ʨʘʩʪʝʥʠʷ. 

ʆʜʥʦʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ. ʉʪʝʙʣʠ ʜʣʠʥʦʡ 10 ï 120 ʩʤ. ʃʠʩʪʴʷ 

ʧʘʨʥʦ ï ʧʝʨʠʩʪʦʩʣʦʞʥʳʝ, ʜʣʠʥʦʡ 3 ï 8 ʩʤ ʩ 6 ï 8 ʧʘʨʘʤʠ ʤʝʣʢʠʭ 

ʧʨʦʜʦʣʛʦʚʘʪʳʭ (ʣʘʥʮʝʪʥʳʭ) ʣʠʩʪʦʯʢʦʚ. ʃʠʩʪʦʯʢʠ ʧʨʦʜʦʣʛʦʚʘʪʳʝ ʜʣʠʥʦʡ ʦʪ 

5,60 ʜʦ 9,60 ʤʤ, ʰʠʨʠʥʦʡ ʦʪ 2,00 ʜʦ 4,90 ʤʤ, ʦʧʫʰʝʥʥʳʝ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʩ 

ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ.  ʎʚʝʪ ʣʠʩʪʦʯʢʦʚ  ʩ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʳ - ʟʝʣʝʥʳʡ, ʩ ʥʠʞʥʝʡ ï 

ʙʝʣʦʚʘʪʦ-ʟʝʣʝʥʳʡ. ʎʚʝʪʢʠ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʤʝʣʢʠʝ, ʦʜʠʥʦʯʥʳʝ, 

ʧʨʘʚʠʣʴʥʳʝ, ʞʝʣʪʳʝ, ʥʘ ʢʦʨʦʪʢʠʭ, ʚʚʝʨʭ ʩʪʦʷʱʠʭ ʮʚʝʪʦʥʦʞʢʘʭ, ʜʠʘʤʝʪʨʦʤ 1 

ï 1,2 ʩʤ, ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʘʟʫʭʘʭ ʣʠʩʪʴʝʚ. ʆʢʦʣʦʮʚʝʪʥʠʢ, ʣʝʛʢʦ ʦʧʘʜʘʶʱʠʡ 

ʧʷʪʠʯʣʝʥʥʳʡ, ʯʘʰʝʯʢʘ ʩʦʩʪʦʠʪ ʠʟ 5 ʷʡʮʝʚʠʜʥʦ-ʣʘʥʮʝʪʥʳʭ, ʜʣʠʥʥʦ 

ʟʘʦʩʪʨʝʥʥʳʭ, ʩʥʘʨʫʞʠ ʧʨʠʞʘʪʦʚʦʣʦʩʠʩʪʳʭ ʯʘʰʝʣʠʩʪʠʢʦʚ ʜʣʠʥʦʡ 4 ï 5 ʤʤ, 

ʰʠʨʠʥʦʡ 1 ï 1,3 ʤʤ. ʃʝʧʝʩʪʢʦʚ ʚʝʥʯʠʢʘ 5, ʦʥʠ ʦʙʨʘʪʥʦʷʡʮʝʚʠʜʥʦʡ ʬʦʨʤʳ, 

ʜʣʠʥʦʡ 5 ï 7 ʤʤ, ʰʠʨʠʥʦʡ ʦʢʦʣʦ 3 ʤʤ, ʪʳʯʠʥʦʢ 10 ʰʪʫʢ. ʇʣʦʜʳ ð 

ʮʝʥʦʢʘʨʧʥʳʝ, ʩʫʭʠʝ, ʜʨʦʙʥʳʝ, ʨʘʩʧʘʜʘʶʪʩʷ ʧʨʠ ʩʦʟʨʝʚʘʥʠʠ ʥʘ 5 ʟʚʝʟʜʯʘʪʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʫʛʣʦʚʘʪʳʭ ʧʣʦʜʠʢʦʚ (ʤʝʨʠʢʘʨʧʠʝʚ). ʇʣʦʜʠʢʠ 

ʪʨʝʭʛʨʘʥʥʦʢʣʠʥʦʚʠʜʥʳʝ, ʪʚʝʨʜʳʝ, ʩ ʥʘʨʫʞʥʦʡ ʩʪʦʨʦʥʳ ʙʫʛʦʨʯʘʪʳʝ, 

ʧʦʢʨʳʪʳʝ ʤʝʣʢʠʤʠ ʠ ʢʨʫʧʥʳʤʠ ʱʝʪʠʥʠʩʪʳʤʠ ʚʦʣʦʩʢʘʤʠ,  ʩ ʜʚʫʤʷ ʧʘʨʘʤʠ 

ʜʣʠʥʥʳʭ, ʦʩʪʨʳʭ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʨʘʩʭʦʜʷʱʠʭʩʷ ʰʠʧʦʚ ʩʦʣʦʤʝʥʥʦ-ʟʝʣʝʥʦʛʦ 

ʮʚʝʪʘ ʜʠʘʤʝʪʨʦʤ ʦʪ 9,0 ʜʦ 16 ʤʤ. ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʩʪʝʨʞʥʝʚʘʷ ʩ ʩʝʪʴʶ 

ʚʦʣʦʢʥʠʩʪʳʭ ʢʦʨʥʝʡ [4]. 

ʆɹʆʉʅʆɺɸʅʀɽ ʄɽʊʆɼʆɺ ʀʉʉʃɽɼʆɺɸʅʀʗ, ʇʆʂɸɿɸʊɽʃɽʁ ʀ 

ʅʆʈʄ 

ʇʨʦʝʢʪ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ ʨʘʟʨʘʙʦʪʘʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ 6 

ʦʙʨʘʟʮʦʚ  ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ, ʩʦʙʨʘʥʥʳʭ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(ʂʨʳʤ 2017 ʛ, 2019 ʛ ʠ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ɺʀʃɸʈ 2016 ʛ), ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʄʦʣʜʦʚʘ 2017 ʛ ʠ ʉʠʨʠʠ 2018 ʛ, 2019 ʛ. 

  ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʣʝʢʘʨʩʪʚʝʥʥʦʝ 

ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʚʳʰʘʶʱʠʝ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʩʳʨʴʷ. 
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ʇʦʜʣʠʥʥʦʩʪʴ ʩʳʨʴʷ ʦʧʨʝʜʝʣʷʣʠ ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʬʘʨʤʘʢʦʧʝʠ XIV  ʠʟʜʘʥʠʷ, ʆʌʉ.1.5.3.0004.15 çʆʧʨʝʜʝʣʝʥʠʝ ʧʦʜʣʠʥʥʦʩʪʠ,  

ʠʟʤʝʣʴʯʝʥʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʷ   ʧʨʠʤʝʩʝʡ ʚ ʣʝʢʘʨʩʪʚʝʥʥʦʤ  ʨʘʩʪʠʪʝʣʴʥʦʤ 

ʩʳʨʴʝ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʘʭè [17] ʠ ʆʌʉ.1.5.1.0002.15 

«ʊʨʘʚʳè [24], ʆʌʉ.1.5.1.0003.15 çʃʠʩʪʴʷè [15], ʆʌʉ.1.5.1.0004.15 çʎʚʝʪʢʠè 

[25] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ [23]. 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʦʜʣʠʥʥʦʩʪʠ ʩʳʨʴʷ ʠʟʫʯʘʣʠ: 

1. ʉʪʨʦʝʥʠʝ ʠ ʨʘʟʤʝʨʳ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ 

2. ʌʦʨʤʫ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ  

3.     ʍʘʨʘʢʪʝʨ ʦʩʥʦʚʘʥʠʷ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ 

4.     ʍʘʨʘʢʪʝʨ ʢʨʘʷ ʣʠʩʪʘ, ʥʘʣʠʯʠʝ ʯʝʨʝʰʢʘ, ʝʛʦ ʨʘʟʤʝʨʳ 

5.      ʍʘʨʘʢʪʝʨ ʧʦʚʝʨʭʥʦʩʪʠ ʯʝʨʝʰʢʘ  

6. ʆʧʫʱʝʥʠʝ ʣʠʩʪʘ ʠ ʯʝʨʝʰʢʘ (ʦʙʠʣʠʝ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʦʣʦʩʢʦʚ) 

7. ɾʠʣʢʦʚʘʥʠʝ ʣʠʩʪʘ 

8. ʊʠʧ ʩʦʮʚʝʪʠʷ 

9. ʉʪʨʦʝʥʠʝ ʮʚʝʪʢʘ (ʯʘʰʝʯʢʠ ʠ ʚʝʥʯʠʢʘ) 

10. ʌʦʨʤʫ  ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩʪʝʙʣʷ 

11. ʍʘʨʘʢʪʝʨ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʙʣʷ 

    ʎʚʝʪ, ʟʘʧʘʭ, ʚʢʫʩ ʩʳʨʴʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ 

ʘʥʘʣʠʟʘ [24]. 

ʇʨʦʚʝʜʝʥʥʳʡ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʙʨʘʟʮʦʚ ʩʳʨʴʷ ʷʢʦʨʮʝʚ 

ʩʪʝʣʶʱʠʭʩʷ,  ʧʦʟʚʦʣʠʣ ʚʢʣʶʯʠʪʴ ʚ ʨʘʟʜʝʣ "ʇʦʜʣʠʥʥʦʩʪʴ" ʩʣʝʜʫʶʱʠʝ 

ʧʨʠʟʥʘʢʠ ʜʣʷ ʮʝʣʴʥʦʛʦ, ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʠ ʧʦʨʦʰʢʦʚʘʥʥʦʛʦ ʩʳʨʴʷ: 

ɺʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ 

ʎʝʣʴʥʦʝ ʩʳʨʴʝ. ʉʳʨʴʝ ʠʩʩʣʝʜʫʶʪ ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ ʩ ʧʦʤʦʱʴʶ 

ʣʫʧʳ 10ʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʜʝʣʦʤ çʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷè, ʩʪʘʪʴʷ çʊʨʘʚʳè [24]. 

ʉʤʝʩʴ ʮʝʣʴʥʳʭ, ʠʣʠ ʯʘʩʪʠʯʥʦ ʠʟʤʝʣʴʯʝʥʥʳʭ ʩʪʝʙʣʝʡ, ʣʠʩʪʴʝʚ, ʮʚʝʪʢʦʚ,  

ʧʣʦʜʦʚ ʠ ʢʦʨʥʝʡ. ʉʪʝʙʣʠ ʜʣʠʥʦʡ 10-120 ʩʤ. ʃʠʩʪʴʷ ʧʘʨʥʦ ï ʧʝʨʠʩʪʦʩʣʦʞʥʳʝ, 
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ʜʣʠʥʦʡ 3 ï 8 ʩʤ ʩ 6 ï 8 ʧʘʨʘʤʠ ʤʝʣʢʠʭ ʧʨʦʜʦʣʛʦʚʘʪʳʭ (ʣʘʥʮʝʪʥʳʭ) 

ʣʠʩʪʦʯʢʦʚ. ʃʠʩʪʦʯʢʠ ʧʨʦʜʦʣʛʦʚʘʪʳʝ, ʩ ʮʝʣʴʥʳʤ ʢʨʘʝʤ, ʜʣʠʥʦʡ ʦʪ 5,60 ʜʦ 

9,60 ʤʤ, ʰʠʨʠʥʦʡ ʦʪ 2,00 ʜʦ 4,90 ʤʤ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ʩ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʳ, ʩ 

ʥʠʞʥʝʡ ï ʙʝʣʦʚʘʪʦ-ʟʝʣʝʥʳʝ,  ʦʧʫʰʝʥʥʳʝ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʩ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ.  

ʎʚʝʪʢʠ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʤʝʣʢʠʝ, ʦʜʠʥʦʯʥʳʝ, ʧʨʘʚʠʣʴʥʳʝ, ʞʝʣʪʳʝ, ʥʘ 

ʢʦʨʦʪʢʠʭ, ʚʚʝʨʭ ʩʪʦʷʱʠʭ ʮʚʝʪʦʥʦʞʢʘʭ, ʜʠʘʤʝʪʨʦʤ 1 ï 1,2 ʩʤ, ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʧʘʟʫʭʘʭ ʣʠʩʪʴʝʚ. ʆʢʦʣʦʮʚʝʪʥʠʢ, ʣʝʛʢʦ ʦʧʘʜʘʶʱʠʡ ʧʷʪʠʯʣʝʥʥʳʡ, ʯʘʰʝʯʢʘ 

ʩʦʩʪʦʠʪ ʠʟ 5 ʷʡʮʝʚʠʜʥʦ-ʣʘʥʮʝʪʥʳʭ, ʜʣʠʥʥʦ ʟʘʦʩʪʨʝʥʥʳʭ, ʩʥʘʨʫʞʠ 

ʧʨʠʞʘʪʦʚʦʣʦʩʠʩʪʳʭ ʯʘʰʝʣʠʩʪʠʢʦʚ ʜʣʠʥʦʡ 4 ï 5 ʤʤ, ʰʠʨʠʥʦʡ 1 ï 1,3 ʤʤ. 

ʃʝʧʝʩʪʢʦʚ ʚʝʥʯʠʢʘ 5, ʦʥʠ ʦʙʨʘʪʥʦʷʡʮʝʚʠʜʥʦʡ ʬʦʨʤʳ, ʜʣʠʥʦʡ 5 ï 7 ʤʤ, 

ʰʠʨʠʥʦʡ ʦʢʦʣʦ 3 ʤʤ, ʪʳʯʠʥʦʢ 10 ʰʪʫʢ. ʇʣʦʜʳ ð ʮʝʥʦʢʘʨʧʥʳʝ, ʩʫʭʠʝ, 

ʜʨʦʙʥʳʝ, ʨʘʩʧʘʜʘʶʪʩʷ ʧʨʠ ʩʦʟʨʝʚʘʥʠʠ ʥʘ 5 ʟʚʝʟʜʯʘʪʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʫʛʣʦʚʘʪʳʭ ʧʣʦʜʠʢʦʚ (ʤʝʨʠʢʘʨʧʠʝʚ). ʇʣʦʜʠʢʠ ʪʨʝʭʛʨʘʥʥʦʢʣʠʥʦʚʠʜʥʳʝ, 

ʪʚʝʨʜʳʝ, ʩ ʥʘʨʫʞʥʦʡ ʩʪʦʨʦʥʳ ʙʫʛʦʨʯʘʪʳʝ, ʧʦʢʨʳʪʳʝ ʤʝʣʢʠʤʠ ʠ ʢʨʫʧʥʳʤʠ 

ʱʝʪʠʥʠʩʪʳʤʠ ʚʦʣʦʩʢʘʤʠ,  ʩ ʜʚʫʤʷ ʧʘʨʘʤʠ ʜʣʠʥʥʳʭ, ʦʩʪʨʳʭ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʨʘʩʭʦʜʷʱʠʭʩʷ ʰʠʧʦʚ ʩʦʣʦʤʝʥʥʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ʜʠʘʤʝʪʨʦʤ ʦʪ 9,0 ʜʦ 16 ʤʤ. 

ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʩʪʝʨʞʥʝʚʘʷ ʩ ʩʝʪʴʶ ʚʦʣʦʢʥʠʩʪʳʭ ʢʦʨʥʝʡ. 

ɿʘʧʘʭ ʩʣʘʙʳʡ. ɺʢʫʩ ʚʦʜʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʛʦʨʴʢʠʡ. 

ʀʟʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ. ʉʤʝʩʴ ʢʫʩʦʯʢʦʚ ʩʪʝʙʣʝʡ, ʣʠʩʪʴʝʚ, ʮʚʝʪʢʦʚ, ʧʣʦʜʦʚ 

ʠ ʢʦʨʥʝʡ, ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʨʘʟʤʝʨʦʤ 7 ʤʤ. 

 ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʦʜ ʣʫʧʦʡ (10ʭ) ʠʣʠ ʩʪʝʨʝʦʤʠʢʨʦʩʢʦʧʦʤ (16ʭ) 

ʚʠʜʥʳ ʢʫʩʦʯʢʠ ʩʪʝʙʣʝʡ ʠ ʢʦʨʥʝʡ  ʟʝʣʝʥʦʚʘʪʦ ï ʞʝʣʪʦʛʦ ʮʚʝʪʘ. ʃʠʩʪʦʯʢʠ 

ʩʣʦʞʥʦʛʦ ʣʠʩʪʘ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ʩ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʳ, ʩ ʥʠʞʥʝʡ ï ʙʝʣʦʚʘʪʦ-

ʟʝʣʝʥʳʝ, ʦʧʫʰʝʥʥʳʝ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʩ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ, ʮʝʣʴʥʳʝ ʠ ʚ ʚʠʜʝ 

ʢʫʩʦʯʢʦʚ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ; ʎʚʝʪʢʠ, ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʤʝʣʢʠʝ, ʯʘʩʪʦ 

ʠʟʤʝʣʴʯʝʥʳ. ʎʚʝʪʢʠ ʦʜʠʥʦʯʥʳʝ, ʧʨʘʚʠʣʴʥʳʝ, ʞʝʣʪʳʝ, ʣʝʧʝʩʪʢʦʚ ʚʝʥʯʠʢʘ 5, 

ʦʥʠ ʦʙʨʘʪʥʦʷʡʮʝʚʠʜʥʦʡ ʬʦʨʤʳ, ʯʘʰʝʯʢʘ ʩʦʩʪʦʠʪ ʠʟ 5 ʷʡʮʝʚʠʜʥʦ-ʣʘʥʮʝʪʥʳʭ, 

ʜʣʠʥʥʦ ʟʘʦʩʪʨʝʥʥʳʭ, ʩʥʘʨʫʞʠ ʧʨʠʞʘʪʦʚʦʣʦʩʠʩʪʳʭ ʯʘʰʝʣʠʩʪʠʢʦʚ. ʂʫʩʦʯʢʠ 

ʜʨʦʙʥʳʭ, ʩʫʭʠʭ ʧʣʦʜʦʚ. ʇʣʦʜʠʢʠ ʪʨʝʭʛʨʘʥʥʦʢʣʠʥʦʚʠʜʥʳʝ, ʪʚʝʨʜʳʝ, ʩ 

ʥʘʨʫʞʥʦʡ ʩʪʦʨʦʥʳ ʙʫʛʦʨʯʘʪʳʝ, ʧʦʢʨʳʪʳʝ ʤʝʣʢʠʤʠ ʠ ʢʨʫʧʥʳʤʠ 
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ʱʝʪʠʥʠʩʪʳʤʠ ʚʦʣʦʩʢʘʤʠ,  ʩ ʜʚʫʤʷ ʧʘʨʘʤʠ ʜʣʠʥʥʳʭ, ʦʩʪʨʳʭ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʨʘʩʭʦʜʷʱʠʭʩʷ ʰʠʧʦʚ; 2 ʚʝʨʭʥʠʭ ʰʠʧʘ ʙʦʣʝʝ ʜʣʠʥʥʳʝ, 2 ʥʠʞʥʠʭ ï ʢʦʨʦʪʢʠʝ, 

ʩʚʝʪʣʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ. ʎʚʝʪ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ ʞʝʣʪʦʚʘʪʦ - ʟʝʣʝʥʳʡ. ɿʘʧʘʭ 

ʩʣʘʙʳʡ.  ɺʢʫʩ ʚʦʜʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʛʦʨʴʢʠʡ. 

ʇʦʨʦʰʦʢ. ʉʤʝʩʴ ʢʫʩʦʯʢʦʚ ʩʪʝʙʣʝʡ, ʣʠʩʪʴʝʚ, ʮʚʝʪʢʦʚ, ʧʣʦʜʦʚ ʠ ʢʦʨʥʝʡ 

ʟʝʣʝʥʦʚʘʪʦ ï ʞʝʣʪʦʛʦ ʮʚʝʪʘ,  ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ 

ʨʘʟʤʝʨʦʤ 2 ʤʤ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʦʜ ʣʫʧʦʡ (10ʭ) ʠʣʠ ʩʪʝʨʝʦʤʠʢʨʦʩʢʦʧʦʤ 

(16ʭ) ʚʠʜʥʳ  ʢʫʩʦʯʢʠ ʣʠʩʪʴʝʚ ʟʝʣʝʥʦʚʘʪʦ ï ʞʝʣʪʦʛʦ ʮʚʝʪʘ, ʢʫʩʦʯʢʠ ʩʫʭʠʭ 

ʧʣʦʜʦʚ ʩ ʰʠʧʘʤʠ. ɿʘʧʘʭ ʩʣʘʙʳʡ.  ɺʢʫʩ ʚʦʜʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʛʦʨʴʢʠʡ. 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 

 ʎʝʣʴʥʘʷ ʠ ʠʟʤʝʣʴʯʝʥʥʘʷ ʪʨʘʚʘ. ɸʥʘʣʠʟ ʧʨʦʚʦʜʷʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʢʘʟʘʥʠʷʤʠ ʩʪʘʪʴʠ çʊʝʭʥʠʢʘ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠ ʤʠʢʨʦʭʠʤʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ» [23]. 

ɸʥʘʪʦʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʠʟʫʯʘʣʠ ʥʘ ʨʘʩʪʝʥʠʷʭ ʩʨʝʜʥʝʛʦ ʛʘʙʠʪʫʩʘ. ɼʣʷ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʚʨʝʤʝʥʥʳʝ ʤʠʢʨʦʧʨʝʧʘʨʘʪʳ. 

ɼʣʷ ʧʨʦʩʚʝʪʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ 5% ʨʘʩʪʚʦʨ, ʨʘʟʚʝʜʝʥʥʳʡ 

ʚʦʜʦʡ (1:1), ʘ ʚ ʢʘʯʝʩʪʚʝ ʚʢʣʶʯʘʶʱʝʡ ʞʠʜʢʦʩʪʠ ʨʘʩʪʚʦʨ ʭʣʦʨʘʣʛʠʜʨʘʪʘ. 

ʀʟʫʯʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ ɹʠʦʤʝʜ 6 ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

16ʭ10;  16ʭ40. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʚʳʧʦʣʥʷʣʠ ʮʠʬʨʦʚʦʡ ʢʘʤʝʨʦʡ DCM 510, ʚ 

ʧʨʦʛʨʘʤʤʝ çScope Photoè. ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʫʪʦʯʥʠʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ [1]. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʣʠʩʪʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʣʞʥʦ ʙʳʪʴ ʚʠʜʥʦ, ʯʪʦ ʢʣʝʪʢʠ 

ʵʧʠʜʝʨʤʠʩʘ ʧʨʦʜʦʣʛʦʚʘʪʦʡ, ʨʝʞʝ ʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʜʣʠʥʦʡ 20,90 ï 25,29 ʤʢʤ, 

ʰʠʨʠʥʦʡ 13,97 ï 16,06 ʤʢʤ,  ʢʦʥʪʫʨ ʢʣʝʪʦʢ ʩʣʘʙʦʠʟʚʠʣʠʩʪʳʡ, ʠʤʝʶʪʩʷ 

ʫʪʦʣʱʝʥʠʷ ʚ ʫʛʣʘʭ ʢʣʝʪʦʢ. ʋʩʪʴʠʮʘ ʜʣʠʥʦʡ 16,30 ï 18,06 ʤʢʤ, ʰʠʨʠʥʦʡ 13,37 

ï 15,94 ʤʢʤ, ʨʘʩʧʦʣʦʞʝʥʳ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʣʠʩʪʘ, ʙʦʣʴʰʝ ʠʭ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ 

ʥʠʞʥʝʡ ʩʪʦʨʦʥʝ ʣʠʩʪʘ. ʋʩʪʴʠʮʘ ʦʢʨʫʞʝʥʳ 3 ï 5 ʦʢʦʣʦʫʩʪʴʠʯʥʳʤʠ ʢʣʝʪʢʘʤʠ 

(ʘʥʦʤʦʮʠʪʥʳʡ ʪʠʧ). ʇʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʘ, ʩ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ 
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ʩʪʦʨʦʥʳ, ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʦʩʪʳʝ ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʚʦʣʦʩʢʠ ʨʘʟʥʦʡ ʜʣʠʥʳ 

(ʜʣʠʥʥʳʝ, ʩʨʝʜʥʠʝ, ʢʦʨʦʪʢʠʝ) ʠ ʰʠʨʠʥʳ. ɼʣʠʥʥʳʝ ʚʦʣʦʩʢʠ ʜʣʠʥʦʡ  790,80 ï 

890,53 ʤʢʤ, ʰʠʨʠʥʦʡ 18,27 ï 19,87 ʤʢʤ, ʩʨʝʜʥʠʝ ʚʦʣʦʩʢʠ ʜʣʠʥʦʡ 443,07 ï 

493,33 ʤʢʤ, ʰʠʨʠʥʦʡ 14,80 ï 17,87 ʤʢʤ, ʢʦʨʦʪʢʠʝ ʚʦʣʦʩʢʠ ʜʣʠʥʦʡ 117,33 ï 

172,53 ʤʢʤ, ʰʠʨʠʥʦʡ 16,30 ï 18,06 ʤʢʤ. ʅʘ ʚʝʨʭʫʰʢʝ ʣʠʩʪʘ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʢʦʨʦʪʢʠʝ ʚʦʣʦʩʢʠ. ʋ ʤʝʩʪʘ ʧʨʠʢʨʝʧʣʝʥʠʷ 

ʚʦʣʦʩʢʘ ʢʣʝʪʢʠ ʵʧʠʜʝʨʤʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʨʘʜʠʘʣʴʥʦ, ʦʙʨʘʟʫʷ ʨʦʟʝʪʢʫ. ɺ 

ʤʝʟʦʬʠʣʣʝ ʣʠʩʪʘ ʚʩʪʨʝʯʘʶʪʩʷ ʢʨʠʩʪʘʣʣʳ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ ï ʜʨʫʟʳ, 

ʜʠʘʤʝʪʨʦʤ 21,31 ï 23,68 ʤʢʤ (ʨʠʩ.1). 
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ʈʠʩʫʥʦʢ 1 ï ʗʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘ (ʬʨʘʛʤʝʥʪʳ ʧʨʝʧʘʨʘʪʘ ʣʠʩʪʘ, 640ʭ). 

ʘ ï ʢʣʝʪʢʠ ʵʧʠʜʝʨʤʠʩʘ, ʫʩʪʴʠʮʘ ʘʥʦʤʦʮʠʪʥʦʛʦ ʪʠʧʘ, ʙ ï ʧʨʦʩʪʳʝ ʚʦʣʦʩʢʠ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʣʠʩʪʘ ʠ ʧʦ ʢʨʘʶ, ʚ ï ʧʨʦʩʪʳʝ ʚʦʣʦʩʢʠ ʧʦ ʢʨʘʶ ʣʠʩʪʘ, ʛ ï ʧʨʦʩʪʳʝ ʚʦʣʦʩʢʠ ʥʘ ʚʝʨʭʫʰʢʝ 

ʣʠʩʪʘ, ʜ - ʤʝʩʪʦ ʧʨʠʢʨʝʧʣʝʥʠʷ ʚʦʣʦʩʢʘ, ʝ ï ʜʨʫʟʳ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ. 

ʅʘ ʧʦʧʝʨʝʯʥʦʤ ʩʨʝʟʝ ʩʪʝʙʣʷ (ʨʠʩ.2), (ʨʘʜʠʫʩ ʩʪʝʙʣʷ 958,00 ï 1430,00 

ʤʢʤ)  ʚʠʜʥʘ ʧʦʢʨʦʚʥʘʷ ʪʢʘʥʴ ï ʵʧʠʜʝʨʤʠʩ, ʢʦʪʦʨʳʡ ʧʦʢʨʳʪ ʩʣʦʝʤ ʢʫʪʠʢʫʣʳ. 

ʇʝʨʚʠʯʥʘʷ ʢʦʨʘ ʩʦʩʪʦʠʪ ʠʟ 5 ï 8 ʩʣʦʝʚ ʧʘʨʝʥʭʠʤʳ, ʪʦʣʱʠʥʦʡ 137,87 ï 200,00 

ʤʢʤ. ʇʝʨʠʮʠʢʣ ʩʦʩʪʦʠʪ ʠʟ 4 ï 7 ʩʣʦʝʚ ʢʣʝʪʦʢ ʩʢʣʝʨʝʥʭʠʤʳ ʩ ʥʝʙʦʣʴʰʠʤʠ 

ʤʝʞʢʣʝʪʥʠʢʘʤʠ, ʪʦʣʱʠʥʦʡ 90,93 ï 122,40 ʤʢʤ. ʇʨʦʚʦʜʷʱʘʷ ʩʠʩʪʝʤʘ ï 

ʥʝʧʫʯʢʦʚʦʛʦ ʩʪʨʦʝʥʠʷ, ʢʩʠʣʝʤʘ ʭʦʨʦʰʦ ʚʠʜʥʘ, ʪʦʣʱʠʥʦʡ 225,20 ï 419,23 

ʤʢʤ. ʉʝʨʜʮʝʚʠʥʘ ʙʦʣʴʰʘʷ ʩʦʩʪʦʠʪ ʠʟ ʧʘʨʝʥʭʠʤʥʳʭ ʢʣʝʪʦʢ. ɺ  ʧʝʨʚʠʯʥʦʡ 

ʢʦʨʝ ʠ ʩʝʨʜʮʝʚʠʥʝ ʚʦʟʤʦʞʥʦ ʥʘʣʠʯʠʝ ʜʨʫʟ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ.    

ʂʣʝʪʢʠ ʵʧʠʜʝʨʤʠʩʘ ʚʝʥʯʠʢʘ ʤʥʦʛʦʫʛʦʣʴʥʳʝ, ʠʟʦʜʠʘʤʝʪʨʠʯʝʩʢʠʝ, 

ʜʣʠʥʦʡ 30,27 ï 34,75 ʤʢʤ, ʰʠʨʠʥʦʡ 15,40 ï 19,00 ʤʢʤ. ʕʧʠʜʝʨʤʠʩ 

ʯʘʰʝʣʠʩʪʠʢʦʚ ʩʦʩʪʦʠʪ ʠʟ ʢʣʝʪʦʢ ʩʦ ʩʣʝʛʢʘ ʚʦʣʥʠʩʪʳʤʠ ʩʪʝʥʢʘʤʠ, ʧʦʢʨʳʪʳʭ 

ʛʣʘʜʢʦʡ ʢʫʪʠʢʫʣʦʡ. ʋʩʪʴʠʯʥʳʡ ʘʧʧʘʨʘʪ ʘʥʦʤʦʮʠʪʥʦʛʦ ʪʠʧʘ. ʋʩʪʴʠʮʘ ʜʣʠʥʦʡ 

18,83 ï 23,67 ʤʢʤ, ʰʠʨʠʥʦʡ 13,97 ï 17,00 ʤʢʤ. ʆʜʥʦʢʣʝʪʦʯʥʳʝ ʚʦʣʦʩʢʠ 

ʨʘʟʥʦʡ ʜʣʠʥʳ (ʜʣʠʥʦʡ 202,53 ï 481,04, ʰʠʨʠʥʦʡ 9,47 ï 17,33 ʤʢʤ) 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʰʝʣʠʩʪʠʢʘ ʠ ʧʦ ʝʛʦ ʢʨʘʶ.  ɼʨʫʟʳ ʜʠʘʤʝʪʨʦʤ 

14,00 -19,25 ʤʢʤ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʚ ʣʝʧʝʩʪʢʘʭ ʠ ʚ ʯʘʰʝʣʠʩʪʠʢʘʭ. ɺ ʧʨʝʧʘʨʘʪʘʭ 

ʮʚʝʪʢʦʚ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʳʣʴʮʘ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʜʠʘʤʝʪʨʦʤ 38,50 ï 47,30 

ʤʢʤ (ʨʠʩ.3). 

ʅʘ ʧʦʧʝʨʝʯʥʦʤ ʩʨʝʟʝ ʢʦʨʥʷ (ʨʘʜʠʫʩ ʢʦʨʥʷ 995,33 ï 1802,00 ʤʢʤ) ʚʠʜʥʘ 

ʧʝʨʠʜʝʨʤʘ, ʪʦʣʱʠʥʦʡ 44,13 ï 50,00 ʤʢʤ. ɺʦ ʚʪʦʨʠʯʥʦʡ ʢʦʨʝ (ʪʦʣʱʠʥʘ  319,47 

ï 517,33 ʤʢʤ) ʢʣʝʪʢʠ ʧʘʨʝʥʭʠʤʳ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʩ ʠʟʚʠʣʠʩʪʳʤ 

ʢʦʥʪʫʨʦʤ.  ʇʨʦʚʦʜʷʱʘʷ ʩʠʩʪʝʤʘ ʥʝʧʫʯʢʦʚʦʛʦ ʩʪʨʦʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʪʦʨʠʯʥʦʡ 

ʬʣʦʵʤʳ, ʢʘʤʙʠʷ ʠ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʟʦʥʳ ʚʪʦʨʠʯʥʦʡ ʢʩʠʣʝʤʳ (ʪʦʣʱʠʥʘ 

ʢʩʠʣʝʤʳ 520,53 ï 1469 ʤʢʤ). ʂʨʠʩʪʘʣʣʳ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ ï ʜʨʫʟʳ, 

ʜʠʘʤʝʪʨʦʤ 22,67 ï 24,20 ʤʢʤ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʢʦʨʢʦʚʦʡ ʟʦʥʝ ʢʦʨʥʷ (ʨʠʩ.4).  



184 

  

 

 

 ʈʠʩʫʥʦʢ 2 ï ʗʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘ (ʧʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʩʪʝʙʣʷ, 640ʭ). 

ʘ ï ʵʧʠʜʝʨʤʠʩ, ʙ ï ʧʝʨʚʠʯʥʘʷ ʢʦʨʘ, ʚ ï ʧʝʨʠʮʠʢʣ, ʛ ï ʬʣʦʵʤʘ, ʜ ï ʢʘʤʙʠʡ, ʝ ï ʢʩʠʣʝʤʘ,  

ʞ ï ʩʝʨʜʮʝʚʠʥʘ. 
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ʈʠʩ. 3 ï ʗʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘ (ʬʨʘʛʤʝʥʪʳ ʧʨʝʧʘʨʘʪʘ ʮʚʝʪʢʘ, 640ʭ).  

 ʘ ï ʣʝʧʝʩʪʦʢ ʚʝʥʯʠʢʘ, ʙ ï ʯʘʰʝʣʠʩʪʠʢ ʩ ʚʦʣʦʩʢʘʤʠ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʚ ï ʯʘʰʝʣʠʩʪʠʢ ʩ 

ʚʦʣʦʩʢʘʤʠ ʧʦ ʢʨʘʶ, ʛ ï ʯʘʰʝʣʠʩʪʠʢ ʩ ʜʨʫʟʘʤʠ, ʜ ï ʧʳʣʴʮʘ, ʝ ï ʪʳʯʠʥʢʘ ʩ ʧʳʣʴʮʦʡ. 
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ʈʠʩʫʥʦʢ 4 ï ʗʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘ (ʧʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʢʦʨʥʷ, 640ʭ). 

ʘ ï ʧʝʨʠʜʝʨʤʘ, ʙ ï ʚʪʦʨʠʯʥʘʷ ʬʣʦʵʤʘ, ʚ ï ʢʘʤʙʠʡ, ʛ ï ʚʪʦʨʠʯʥʘʷ ʢʩʠʣʝʤʘ.  

 

ʇʦʨʦʰʦʢ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʤʠʢʨʦʧʨʝʧʘʨʘʪʘ ʧʦʨʦʰʢʘ ʜʦʣʞʥʳ ʙʳʪʴ 

ʚʠʜʥʳ ʬʨʘʛʤʝʥʪʳ ʵʧʠʜʝʨʤʠʩʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ, ʯʘʰʝʯʢʠ ʠ ʚʝʥʯʠʢʘ. 

ʂʣʝʪʢʠ ʵʧʠʜʝʨʤʠʩʘ  ʧʨʦʜʦʣʛʦʚʘʪʦʡ, ʨʝʞʝ ʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʢʦʥʪʫʨ ʢʣʝʪʦʢ 

ʩʣʘʙʦʠʟʚʠʣʠʩʪʳʡ, ʠʤʝʶʪʩʷ ʫʪʦʣʱʝʥʠʷ ʚ ʫʛʣʘʭ ʢʣʝʪʦʢ. ʋʩʪʴʠʮʘ ʦʢʨʫʞʝʥʳ 3ï5 

ʦʢʦʣʦʫʩʪʴʠʯʥʳʤʠ ʢʣʝʪʢʘʤʠ (ʘʥʦʤʦʮʠʪʥʳʡ ʪʠʧ). ɺʩʪʨʝʯʘʶʪʩʷ ʧʨʦʩʪʳʝ 

ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʚʦʣʦʩʢʠ ʨʘʟʥʦʡ ʜʣʠʥʳ. ɺ ʧʨʝʧʘʨʘʪʘʭ ʮʚʝʪʢʦʚ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʧʳʣʴʮʘ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ. ɺ ʤʝʟʦʬʠʣʣʝ ʣʠʩʪʘ  ʢʨʠʩʪʘʣʣʳ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ 

ï ʜʨʫʟʳ. ʌʨʘʛʤʝʥʪʳ ʵʧʠʜʝʨʤʠʩʘ ʩʪʝʙʣʷ ʩ ʧʨʷʤʳʤʠ ʩʪʝʥʢʘʤʠ ʩ ʪʨʠʭʦʤʘʤʠ 

ʨʘʟʥʦʡ ʜʣʠʥʳ.  ʌʨʘʛʤʝʥʪʳ ʧʨʦʙʢʠ ʢʦʨʥʷ ʙʫʨʦʛʦ ʮʚʝʪʘ, ʦʙʨʳʚʢʠ ʚʦʣʦʢʦʥ, 

ʩʝʪʯʘʪʳʝ ʩʦʩʫʜʳ (ʨʠʩ.5).  

ʘ 

ʙ 

ʚ 

ʛ 
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ʈʠʩʫʥʦʢ 5 ï ʗʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘ (ʧʦʨʦʰʦʢ) ʬʨʘʛʤʝʥʪ 

ʩʝʪʯʘʪʳʭ ʩʦʩʫʜʦʚ, 640ʭ. 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

1. ʊʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ 

ʆʧʨʝʜʝʣʝʥʠʝ ʬʫʨʦʩʪʘʥʦʣʦʚʳʭ ʛʣʠʢʦʟʠʜʦʚ [8] 

ʆʢʦʣʦ 1,0 ʛ ʩʳʨʴʷ, ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʜʦ ʚʝʣʠʯʠʥʳ ʯʘʩʪʠʮ, ʧʨʦʭʦʜʷʱʠʭ 

ʩʢʚʦʟʴ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʨʘʟʤʝʨʦʤ 2 ʤʤ, ʥʘʛʨʝʚʘʶʪ ʩ ʦʙʨʘʪʥʳʤ 

ʭʦʣʦʜʠʣʴʥʠʢʦʤ ʥʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ. ʩ 10 ʤʣ ʩʧʠʨʪʘ 

80%, ʬʠʣʴʪʨʫʶʪ ʯʝʨʝʟ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ (ʠʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ). 

ʍʨʦʤʘʪʦʛʨʘʬʠʨʫʶʪ ʚ ʪʦʥʢʦʤ ʩʣʦʝ ʩʦʨʙʝʥʪʘ ʚ ʩʠʩʪʝʤʝ ʭʣʦʨʦʬʦʨʤ ï 

ʤʝʪʘʥʦʣ ï ʚʦʜʘ (61:32:7). ʇʦʩʣʝ ʚʳʩʫʰʠʚʘʥʠʷ ʭʨʦʤʘʪʦʛʨʘʤʤʫ ʦʧʨʳʩʢʠʚʘʶʪ 

1% ʨʘʩʪʚʦʨʦʤ ʧʘʨʘ-ʜʠʤʝʪʠʣʘʤʠʥʦʙʝʥʟʘʣʴʜʝʛʠʜʘ ʚ 4 ʤʦʣʴ/ʣ ʤʝʪʘʥʦʣʴʥʦʤ 

ʨʘʩʪʚʦʨʝ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʠ ʥʘʛʨʝʚʘʶʪ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʨʠ 
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ʪʝʤʧʝʨʘʪʫʨʝ 60 Üʉ ʚ ʪʝʯʝʥʠʝ 2 ï 3 ʤʠʥ. ʇʦʷʚʣʷʶʪʩʷ ʯʝʪʳʨʝ ʨʦʟʦʚʳʭ ʧʷʪʥʘ 

(ʬʫʨʦʩʪʘʥʦʣʦʚʳʝ ʛʣʠʢʦʟʠʜʳ).  

ʊʘʢ ʢʘʢ ʚ ʩʳʨʴʝ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʢʨʦʤʝ ʬʫʨʦʩʪʘʥʦʣʦʚʳʭ 

ʛʣʠʢʦʟʠʜʦʚ ʩʦʜʝʨʞʘʪʩʷ ʠ ʬʣʘʚʦʥʦʠʜʳ (ʨʫʪʠʥ) [28], ʤʳ ʧʨʝʜʣʘʛʘʝʤ 

ʦʧʨʝʜʝʣʷʪʴ ʧʦʜʣʠʥʥʦʩʪʴ ʩʳʨʴʷ ʤʝʪʦʜʦʤ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩʦ 

ʩʪʘʥʜʘʨʪʥʳʤ ʦʙʨʘʟʮʦʤ ʨʫʪʠʥʦʤ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʬʣʘʚʦʥʦʠʜʦʚ 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʦʚ 

ʈʘʩʪʨʚʦʨ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ (ʉʆ) ʨʫʪʠʥʘ. ʆʢʦʣʦ 0,005 ʛ ʨʫʪʠʥʘ 

(ʨʫʪʠʥʘ ʪʨʠʛʠʜʨʘʪʘ) ʨʘʩʪʚʦʨʷʶʪ ʚ 10 ʤʣ ʩʧʠʨʪʘ 96%. ʉʨʦʢ ʛʦʜʥʦʩʪʠ ʨʘʩʪʚʦʨʘ 

ʥʝ ʙʦʣʝʝ 3 ʤʝʩ. ʧʨʠ ʭʨʘʥʝʥʠʠ ʚ ʧʨʦʭʣʘʜʥʦʤ, ʟʘʱʠʱʝʥʥʦʤ ʦʪ ʩʚʝʪʘ ʤʝʩʪʝ. 

ʆʢʦʣʦ 1,0 ʛ ʩʳʨʴʷ, ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʜʦ ʚʝʣʠʯʠʥʳ ʯʘʩʪʠʮ, ʧʨʦʭʦʜʷʱʠʭ 

ʩʢʚʦʟʴ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʨʘʟʤʝʨʦʤ 2 ʤʤ, ʧʦʤʝʱʘʶʪ ʚ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 

100 ʤʣ, ʧʨʠʙʘʚʣʷʶʪ 15 ʤʣ ʩʧʠʨʪʘ 80 %, ʥʘʛʨʝʚʘʶʪ ʩ ʦʙʨʘʪʥʳʤ 

ʭʦʣʦʜʠʣʴʥʠʢʦʤ ʥʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ, ʟʘʪʝʤ ʠʟʚʣʝʯʝʥʠʝ 

ʬʠʣʴʪʨʫʶʪ ʯʝʨʝʟ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ (ʠʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ). 

ʅʘ ʣʠʥʠʶ ʩʪʘʨʪʘ  ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʢʠ ʩʦ 

ʩʣʦʝʤ ʩʠʣʠʢʘʛʝʣʷ ʨʘʟʤʝʨʦʤ 15ʭ5 ʩʤ ʥʘʥʦʩʷʪ 0,2 ʤʣ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʠ 

ʧʘʨʘʣʣʝʣʴʥʦ 0,1 ʤʣ ʨʘʩʪʚʦʨʘ ʉʆ ʨʫʪʠʥʘ. ʇʣʘʩʪʠʥʢʫ ʩ ʥʘʥʝʩʝʥʥʳʤʠ ʧʨʦʙʘʤʠ 

ʩʫʰʘʪ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ, ʧʦʤʝʱʘʶʪ ʚ ʢʘʤʝʨʫ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʩʳʱʝʥʥʫʶ ʚ ʪʝʯʝʥʠʝ 40 ʤʠʥ ʩʤʝʩʴʶ ʨʘʩʪʚʦʨʠʪʝʣʝʡ 

ʤʫʨʘʚʴʠʥʘʷ ʢʠʩʣʦʪʘ ʙʝʟʚʦʜʥʘʷ ï ʚʦʜʘ ï ʵʪʠʣʘʮʝʪʘʪ  (10:10:80) ʠ 

ʭʨʦʤʘʪʦʛʨʘʬʠʨʫʶʪ ʚʦʩʭʦʜʷʱʠʤ ʩʧʦʩʦʙʦʤ. ʂʦʛʜʘ ʬʨʦʥʪ ʨʘʩʪʚʦʨʠʪʝʣʝʡ 

ʧʨʦʡʜʝʪ 80 ï 90% ʜʣʠʥʳ ʧʣʘʩʪʠʥʢʠ ʦʪ ʣʠʥʠʠ ʩʪʘʨʪʘ ʝʝ ʚʳʥʠʤʘʶʪ ʠʟ ʢʘʤʝʨʳ 

ʠ ʩʫʰʘʪ ʜʦ ʫʜʘʣʝʥʠʷ ʩʣʝʜʦʚ ʨʘʩʪʚʦʨʠʪʝʣʝʡ (ʧʦʜ ʪʷʛʦʡ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ). ɿʘʪʝʤ ʭʨʦʤʘʪʦʛʨʘʤʤʫ ʦʙʨʘʙʘʪʳʚʘʶʪ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ  

ʨʘʩʪʚʦʨʦʤ 2 % ʚ 96 % ʩʧʠʨʪʝ, ʚʳʜʝʨʞʠʚʘʶʪ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 100 ï 105 Üʉ ʚ ʪʝʯʝʥʠʝ 2-3 ʤʠʥ ʠ ʧʨʦʩʤʘʪʨʠʚʘʶʪ ʚ ʋʌ ï ʩʚʝʪʝ 

ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 365 ʥʤ. ʅʘ ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʜʦʣʞʥʘ 

ʦʙʥʘʨʫʞʠʚʘʪʴʩʷ 1 ʟʦʥʘ ʘʜʩʦʨʙʮʠʠ ʩ ʬʣʫʦʨʝʩʮʝʥʩʠʝʡ ʞʝʣʪʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ʥʘ 
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ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ʨʫʪʠʥʘ; ʜʦʧʫʩʢʘʝʪʩʷ ʦʙʥʘʨʫʞʝʥʠʝ ʜʨʫʛʠʭ ʟʦʥ 

ʘʜʩʦʨʙʮʠʠ. 

ʀʉʇʓʊɸʅʀʗ 

ɺʣʘʞʥʦʩʪʴ. ʎʝʣʴʥʦʝ ʩʳʨʴʝ, ʠʟʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ, ʧʦʨʦʰʦʢ ï ʥʝ ʙʦʣʝʝ  

13 %. ʆʧʨʝʜʝʣʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ɻʌ ʍIV, ʆʌʉ 

1.5.3.0007.15 [16]. 

ɺʣʘʞʥʦʩʪʴ ï ʦʜʠʥ ʠʟ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ. ʇʦʚʳʰʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʚ ʩʳʨʴʝ ʧʨʠʚʝʜʸʪ ʢ ʝʛʦ ʧʦʨʯʝ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʇʦʢʘʟʘʪʝʣʠ  ʚʣʘʞʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ 

ʆʙʨʘʟʝʮ ɺʣʘʞʥʦʩʪʴ, ʥʝ ʙʦʣʝʝ 13 % 

 ɺʀʃɸʈ, 2016 ʛ 5,90 ± 0,02 

ʄʦʣʜʦʚʘ, 2017 ʛ 7,60 ± 0,04 

ʂʨʳʤ, 2017 ʛ 6,52 ± 0,08 

ʉʠʨʠʷ, 2018 ʛ 6,20 ± 0,02 

ʉʠʨʠʷ, 2019 ʛ 6,90 ± 0,06 

ʂʨʳʤ, 2019 ʛ 6,60 ± 0,06 
 

ɿʦʣʘ ʦʙʱʘʷ.  ʎʝʣʴʥʦʝ ʩʳʨʴʝ, ʠʟʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ, ʧʦʨʦʰʦʢ - ʥʝ ʙʦʣʝʝ 

16 %. ʆʧʨʝʜʝʣʝʥʠʝ ʟʦʣʳ ʦʙʱʝʡ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ɻʌ ʍIV, ʆʌʉ 

1.2.2.2.0013.15 [13]. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ʉʦʜʝʨʞʘʥʠʝ ʟʦʣʳ ʦʙʱʝʡ 

ʆʙʨʘʟʝʮ ɿʦʣʘ ʦʙʱʘʷ, % 

 ɺʀʃɸʈ, 2016 ʛ 14,12 ± 0,04 

ʄʦʣʜʦʚʘ, 2017 ʛ 13,82 ± 0,06 

ʂʨʳʤ, 2017 ʛ 13,15 ± 0,04 

ʉʠʨʠʷ, 2018 ʛ 12,98 ± 0,08 

ʉʠʨʠʷ, 2019 ʛ 14,83 ± 0,02 

ʂʨʳʤ, 2019 ʛ 11,01 ± 0,04 
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ʊʨʘʚʫ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʩʦʙʠʨʘʶʪ ʩ ʢʦʨʥʷʤʠ, ʢʨʦʤʝ ʪʦʛʦ, ʩʳʨʴʝ 

ʠʤʝʝʪ   ʦʧʫʰʝʥʠʝ. ʇʦʵʪʦʤʫ ʥʘʤʠ ʧʨʝʜʣʦʞʝʥ ʧʦʢʘʟʘʪʝʣʴ çɿʦʣʘ ʥʝʨʘʩʪʚʦʨʠʤʘʷ 

ʚ  ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʝè. 

ʆʧʨʝʜʝʣʝʥʠʝ ʟʦʣʳ ʥʝʨʘʩʪʚʦʨʠʤʦʡ ʚ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʝ 

ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ɻʌ ʍIV, ʆʌʉ 1.5.3.0005.15 [14]. ʈʝʟʫʣʴʪʘʪʳ 

ʦʧʨʝʜʝʣʝʥʠʷ  ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.  

ʊʘʙʣʠʮʘ 3 

ʉʦʜʝʨʞʘʥʠʝ ʟʦʣʳ ʥʝʨʘʩʪʚʦʨʠʤʦʡ ʚ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʝ  

ʆʙʨʘʟʝʮ 

ɿʦʣʘ ʥʝʨʘʩʪʚʦʨʠʤʘʷ ʚ 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ 

ʢʠʩʣʦʪʝ, % 

 ɺʀʃɸʈ, 2016 ʛ 1,41 ± 0,10 

ʄʦʣʜʦʚʘ, 2017 ʛ 0,99 ± 0,08 

ʂʨʳʤ, 2017 ʛ 0,68 ± 0,02 

ʉʠʨʠʷ, 2018 ʛ 1,03 ± 0,02 

ʉʠʨʠʷ, 2019 ʛ 1,05 ± 0,12 

ʂʨʳʤ, 2019 ʛ 0,20 ± 0,04 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʩʯʠʪʘʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʥʦʨʤʠʨʦʚʘʪʴ 

ʧʦʢʘʟʘʪʝʣʴ: 

 çɿʦʣʘ ʥʝʨʘʩʪʚʦʨʠʤʘʷ ʚ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʝè ï çʎʝʣʴʥʦʝ 

ʩʳʨʴʸ, ʠʟʤʝʣʴʯʸʥʥʦʝ ʩʳʨʴʸ ï ʥʝ ʙʦʣʝʝ 1,5 %è. 

ʀʟʤʝʣʴʯʝʥʥʦʩʪʴ ʩʳʨʴʷ. 

ʎʝʣʴʥʦʝ ʩʳʨʴʸ: ʯʘʩʪʠʮ, ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ ʩʠʪʦ ʜʠʘʤʝʪʨʦʤ 5 ʤʤ ï ʥʝ 

ʙʦʣʝʝ 5 % 

ʀʟʤʝʣʴʯʸʥʥʦʝ ʩʳʨʴʸ: ʯʘʩʪʠʮ, ʥʝ ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ ʩʠʪʦ ʜʠʘʤʝʪʨʦʤ 7 

ʤʤ ï ʥʝ ʙʦʣʝʝ 2 %; ʯʘʩʪʠʮ, ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ ʩʠʪʦ ʜʠʘʤʝʪʨʦʤ 0,18 ʤʤ ï ʥʝ 

ʙʦʣʝʝ 5 %. 

ʇʦʨʦʰʦʢ: ʯʘʩʪʠʮ, ʥʝ ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ ʩʠʪʦ ʜʠʘʤʝʪʨʦʤ 2 ʤʤ ï ʥʝ 

ʙʦʣʝʝ 5 %; ʯʘʩʪʠʮ, ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ ʩʠʪʦ ʜʠʘʤʝʪʨʦʤ 0,18 ʤʤ ï ʥʝ ʙʦʣʝʝ 

5%. 
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ʇʦʩʪʦʨʦʥʥʠʝ ʧʨʠʤʝʩʠ 

 ʉʳʨʴʝ, ʠʟʤʝʥʠʚʰʝʝ ʦʢʨʘʩʢʫ (ʧʦʪʝʤʥʝʚʰʝʝ ʠ ʧʦʯʝʨʥʝʚʰʝʝ) ï ʥʝ 

ʙʦʣʝʝ 1 %. 

 ʆʨʛʘʥʠʯʝʩʢʘʷ ʧʨʠʤʝʩʴ. ʎʝʣʴʥʦʝ ʩʳʨʴʝ, ʠʟʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ ï ʥʝ 

ʙʦʣʝʝ 1 %. 

 ʄʠʥʝʨʘʣʴʥʘʷ ʧʨʠʤʝʩʴ.  ʎʝʣʴʥʦʝ ʩʳʨʴʝ, ʠʟʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ, 

ʧʦʨʦʰʦʢ ï ʥʝ ʙʦʣʝʝ 1 %. 

 ʈʝʟʫʣʴʪʘʪʳ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ ʚ 

ʩʳʨʴʝ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 4 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ ʚ ʩʳʨʴʝ 

ʆʙʨʘʟʝʮ 

ʉʳʨʴʝ, ʠʟʤʝʥʠʚʰʝʝ 

ʦʢʨʘʩʢʫ (ʧʦʪʝʤʥʝʚʰʝʝ 

ʠ ʧʦʯʝʨʥʝʚʰʝʝ), % 

ʆʨʛʘʥʠʯʝʩʢʘʷ 

ʧʨʠʤʝʩʴ, % 

ʄʠʥʝʨʘʣʴʥʘʷ 

ʧʨʠʤʝʩʴ, % 

ɺʀʃɸʈ, 2016 ʛ 0,15 0,01 0,05 

ʄʦʣʜʦʚʘ, 2017 ʛ 0,20 ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʦʙʥʘʨʫʞʝʥʦ 

ʂʨʳʤ, 2017 ʛ 0,20 ʥʝ ʦʙʥʘʨʫʞʝʥʦ 0,02 

ʉʠʨʠʷ, 2018 ʛ 0,05 0,30 0,50 

ʉʠʨʠʷ, 2019 ʛ 0,02 0,22 0,66 

ʂʨʳʤ, 2019 ʛ 0,16 0,05 0,03 

 

ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʆʌʉ 1.5.3.0009.15  

çʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʳʰʴʷʢʘ ʚ ʣʝʢʘʨʩʪʚʝʥʥʦʤ 

ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʘʭè. 

ʈʘʜʠʦʥʫʢʣʠʜʳ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʆʌʉ 1.5.3.0001.15  

çʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ 

ʩʳʨʴʝ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʘʭè.  

ʆʩʪʘʪʦʯʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʧʝʩʪʠʮʠʜʦʚ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʆʌʉ  1.5.3.0011.15  çʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʩʪʘʪʦʯʥʳʭ ʧʝʩʪʠʮʠʜʦʚ ʚ 
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ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʧʨʝʧʘʨʘʪʘʭè.  

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʯʠʩʪʦʪʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʆʌʉ  

1.5.3.0011.15 çʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʯʠʩʪʦʪʘè. 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ.  ʎʝʣʴʥʦʝ ʩʳʨʴʝ, ʠʟʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ, 

ʧʦʨʦʰʦʢ: ʬʫʨʦʩʪʘʥʦʣʦʚʳʭ ʛʣʠʢʦʟʠʜʦʚ -  ʥʝ ʤʝʥʝʝ 0,7 %; ʩʫʤʤʘ ʬʣʘʚʦʥʦʠʜʦʚ, 

ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ï ʥʝ ʤʝʥʝʝ 1 %; ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʠʟʚʣʝʢʘʝʤʳʭ 

ʩʧʠʨʪʦʤ 50 % ï ʥʝ ʤʝʥʝʝ 16 %. 

ʌʫʨʦʩʪʘʥʦʣʦʚʳʝ ʛʣʠʢʦʟʠʜʳ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʠʢʝ [8]: 

ɸʥʘʣʠʪʠʯʝʩʢʫʶ ʧʨʦʙʫ ʩʳʨʴʷ ʠʟʤʝʣʴʯʘʶʪ ʜʦ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ, 

ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʜʠʘʤʝʪʨʦʤ 2 ʤʤ. ʆʢʦʣʦ 5 ʛ (ʪʦʯʥʘʷ 

ʥʘʚʝʩʢʘ) ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ ʧʦʤʝʱʘʶʪ ʚ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, 

ʧʨʠʙʘʚʣʷʶʪ 50 ʤʣ ʤʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʠ ʚʥʦʩʷʪ ʦʩʪʝʢʣʦʚʘʥʥʳʡ 

ʧʝʨʝʤʝʰʠʚʘʶʱʠʡ ʩʪʝʨʞʝʥʴ. ʂʦʣʙʫ ʩ ʩʦʜʝʨʞʠʤʳʤ ʚʟʚʝʰʠʚʘʶʪ ʩ ʪʦʯʥʦʩʪʴʶ 

ʜʦ 0,01 ʛ, ʥʘʛʨʝʚʘʶʪ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ ʩ ʤʘʛʥʠʪʥʦʡ ʤʝʰʘʣʢʦʡ ʜʦ ʢʠʧʝʥʠʷ ʠ 

ʢʠʧʷʪʷʪ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ. ɿʘʪʝʤ ʦʭʣʘʞʜʘʶʪ ʜʦ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʚʟʚʝʰʠʚʘʶʪ. ʇʦʪʝʨʴ ʚ ʤʘʩʩʝ ʧʦʧʦʣʥʷʶʪ ʤʝʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ, ʧʝʨʝʤʝʰʠʚʘʶʪ 

ʠ ʬʠʣʴʪʨʫʶʪ ʯʝʨʝʟ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ. 10 ʤʣ ʬʠʣʴʪʨʘʪʘ ʧʝʨʝʥʦʩʷʪ ʚ ʤʝʨʥʫʶ 

ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ. ʆʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦʚʦʜʷʪ ʜʦ ʤʝʪʢʠ ʤʝʪʠʣʦʚʳʤ 

ʩʧʠʨʪʦʤ ʠ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʶʪ (ʨʘʩʪʚʦʨ ɸ). 5 ʤʣ ʨʘʩʪʚʦʨʘ ɸ ʧʝʨʝʥʦʩʷʪ 

ʚ ʩʪʝʢʣʷʥʥʫʶ ʧʨʦʙʠʨʢʫ, ʧʨʠʙʘʚʣʷʶʪ 5 ʤʣ 1 % ʨʘʩʪʚʦʨʘ ʧʘʨʘ ï 

ʜʠʤʝʪʠʣʘʤʠʥʦʙʝʥʟʘʣʴʜʝʛʠʜʘ ʚ 4ʥ ʨʘʩʪʚʦʨʝ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʚ 

ʤʝʪʠʣʦʚʦʤ ʩʧʠʨʪʝ (ʨʘʩʪʚʦʨ ɹ). ʇʨʦʙʠʨʢʫ ʟʘʢʨʳʚʘʶʪ ʩʪʝʢʣʷʥʥʦʡ ʧʨʦʙʢʦʡ, 

ʚʩʪʨʷʭʠʚʘʶʪ ʠ ʥʘʛʨʝʚʘʶʪ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ ʚ ʫʣʴʪʨʦʪʝʨʤʦʩʪʘʪʝ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 58Ñ0,5 Üʉ. ʈʘʩʪʚʦʨ ʦʭʣʘʞʜʘʶʪ ʚʦʜʦʡ ʜʦ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʠ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 516 ʥʤ ʚ ʢʶʚʝʪʝ ʩ 

ʪʦʣʱʠʥʦʡ ʩʣʦʷ 10 ʤʤ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʩʤʝʩʴ 5 ʤʣ 

ʨʘʩʪʚʦʨʘ ɸ ʠ 5 ʤʣ 4ʥ ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʚ ʤʝʪʠʣʦʚʦʤ 

ʩʧʠʨʪʝ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʚʳʜʝʨʞʠʚʘʶʪ ʚ ʫʣʴʪʨʦʪʝʨʤʦʩʪʘʪʝ ʧʨʠ 58Ñ0,5Üʉ. 
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ʉʦʜʝʨʞʘʥʠʝ ʬʫʨʦʩʪʘʥʦʣʦʚʳʭ ʛʣʠʢʦʟʠʜʦʚ ʚ ʧʨʦʮʝʥʪʘʭ (ʍ) ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 

ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʝ ʩʳʨʴʝ ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

ˢ
˞ ȟ

, ʛʜʝ  

ʉ ï ʢʦʣʠʯʝʩʪʚʦ ʢʦʙʘʣʴʪʘ ʭʣʦʨʠʜʘ, ʥʘʡʜʝʥʥʦʛʦ ʧʦ ʢʘʣʠʙʨʦʚʦʯʥʦʤʫ 

ʛʨʘʬʠʢʫ ʚ ʛʨʘʤʤʘʭ; 0,009401 ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʩʯʝʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʦʙʘʣʴʪʘ ʭʣʦʨʠʜʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʬʫʨʦʩʪʘʥʦʣʦʚʳʭ ʛʣʠʢʦʟʠʜʦʚ; m - ʤʘʩʩʘ 

ʩʳʨʴʷ ʚ ʛʨʘʤʤʘʭ; W ï ʧʦʪʝʨʷ ʚ ʤʘʩʩʝ ʧʨʠ ʚʳʩʫʰʠʚʘʥʠʠ ʩʳʨʴʷ ʚ ʧʨʦʮʝʥʪʘʭ; k 

ï ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘ ʪʠʪʨ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ. 

ʇʦʩʪʨʦʝʥʠʝ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ ʛʨʘʬʠʢʘ. ʊʦʯʥʫʶ ʥʘʚʝʩʢʫ 5,0000 ʛ 

ʢʦʙʘʣʴʪʘ ʭʣʦʨʠʜʘ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, 

ʨʘʩʪʚʦʨʷʶʪ ʚ ʚʦʜʝ, ʧʨʠʙʘʚʣʷʶʪ 1 ʢʘʧʣʶ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʠ ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʜʦ ʤʝʪʢʠ ʚʦʜʦʡ. ɺ ʤʝʨʥʳʝ 

ʢʦʣʙʳ ʚʤʝʩʪʠʤʦʩʪʴʶ 25 ʤʣ ʦʪʙʠʨʘʶʪ ʙʶʨʝʪʢʦʡ ʧʦ 2,5; 5,0; 7,5; 10,0; 12,5 ʠ 

15 ʤʣ ʠʩʭʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦ ʤʝʪʢʠ ʚʦʜʦʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʘʩʪʚʦʨʳ ʩʦʜʝʨʞʘʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 5,10,15,20,25,30 ʤʛ ʢʦʙʘʣʴʪʘ 

ʭʣʦʨʠʜʘ ʚ 1 ʤʣ. ʆʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʦʚ ʠʟʤʝʨʷʶʪ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 518 ʥʤ ʚ ʢʶʚʝʪʝ ʩ ʪʦʣʱʠʥʦʡ ʩʣʦʷ 10 ʤʤ, 

ʠʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ ʚʦʜʫ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʷ 

ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʦʚ ʩʪʨʦʷʪ ʢʘʣʠʙʨʦʚʦʯʥʳʡ ʛʨʘʬʠʢ, ʦʪʢʣʘʜʳʚʘʷ 

ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ ʩʦʜʝʨʞʘʥʠʝ ʢʦʙʘʣʴʪʘ ʭʣʦʨʠʜʘ ʚ ʛʨʘʤʤʘʭ ʚ 1 ʤʣ, ʥʘ ʦʩʠ 

ʦʨʜʠʥʘʪ ï ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʘ. 

ʇʨʠʤʝʯʘʥʠʝ. 

1 . ʇʨʠʛʦʪʦʚʣʝʥʠʝ 4ʥ ʨʘʩʪʚʦʨʘ ʢʠʩʣʦʪʳ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ. 340 ʤʣ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʢʠʩʣʦʪʳ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ (ʧʣʦʪʥʦʩʪʴ 1,19) 

ʨʘʟʙʘʚʣʷʶʪ ʤʝʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ ʜʦ 1 ʣ. ʋʩʪʘʥʦʚʢʘ ʪʠʪʨʘ. 12 ʤʣ 

ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚʥʦʩʷʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 200 ʤʣ, 

ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦ ʤʝʪʢʠ ʤʝʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ ʠ ʪʱʘʪʝʣʴʥʦ 

ʧʝʨʝʤʝʰʠʚʘʶʪ (ʧʦʣʫʯʘʶʪ 0,5 ʥ ʨʘʩʪʚʦʨ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʚ 
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ʤʝʪʠʣʦʚʦʤ ʩʧʠʨʪʝ). ɼʘʣʝʝ ʧʦʩʪʫʧʘʶʪ, ʢʘʢ ʫʢʘʟʘʥʦ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʪʠʪʨʘ 0,5 ʥ 

ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ. 

2. ʇʨʠʛʦʪʦʚʣʝʥʠʝ 1% ʨʘʩʪʚʦʨʘ ʧʘʨʘ-ʜʠʤʝʪʠʣʘʤʠʥʦʙʝʥʟʘʣʴʜʝʛʠʜʘ.  

5 ʛ ʧʘʨʘ-ʜʠʤʝʪʠʣʘʤʠʥʦʙʝʥʟʘʣʴʜʝʛʠʜʘ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 500 ʤʣ, ʧʨʠʙʘʚʣʷʶʪ ʦʢʦʣʦ 200 ʤʣ 4 ʥ ʨʘʩʪʚʦʨʘ ʢʠʩʣʦʪʳ 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʚ ʤʝʪʠʣʦʚʦʤ ʩʧʠʨʪʝ ʠ ʧʦʩʣʝ ʨʘʩʪʚʦʨʝʥʠʷ ʦʩʘʜʢʘ ʦʙʲʝʤ 

ʜʦʚʦʜʷʪ ʜʦ ʤʝʪʢʠ 4ʥ ʨʘʩʪʚʦʨʦʤ ʢʠʩʣʦʪʳ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʚ ʤʝʪʠʣʦʚʦʤ 

ʩʧʠʨʪʝ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5. 

ʊʘʙʣʠʮʘ 5 

ʉʦʜʝʨʞʘʥʠʝ ʬʫʨʦʩʪʘʥʦʣʦʚʳʭ  ʛʣʠʢʦʟʠʜʦʚ ʚ ʦʙʨʘʟʮʘʭ  

ʆʙʨʘʟʝʮ 
ʌʫʨʦʩʪʘʥʦʣʦʚʳʝ  

ʛʣʠʢʦʟʠʜʳ, % 

ɺʀʃɸʈ, 2016 ʛ 0,85 ± 0,04 

ʄʦʣʜʦʚʘ, 2017 ʛ 0,95 ± 0,08 

ʂʨʳʤ, 2017 ʛ 0,88 ± 0,10 

ʉʠʨʠʷ, 2018 ʛ 1,01 ± 0,06 

ʉʠʨʠʷ, 2019 ʛ 1,02 ± 0,02  

ʂʨʳʤ, 2019 ʛ 0,84 ± 0,04 

 

ʗʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘ ʩʦʜʝʨʞʠʪ ʢʦʤʧʣʝʢʩ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ (ʩʪʝʨʦʠʜʥʳʝ ʩʘʧʦʥʠʥʳ: ʜʠʦʩʮʠʥ, ʧʨʦʪʦʜʠʦʩʮʠʥ, ʪʨʠʙʝʩʪʠʥ, 

ʧʨʦʪʦʪʨʠʙʝʩʪʠʥ, ʤʝʪʠʣʧʨʦʪʦʨʠʙʝʩʪʠʥ, ʤʝʪʠʣʧʨʦʪʦʜʠʦʩʮʠʥ, 

ʧʩʝʚʜʦʧʨʦʪʦʜʠʦʩʮʠʥ, ʪʨʠʙʫʣʦʟʠʥ ʠ ʜʨ., ʬʣʘʚʦʥʦʠʜʳ, ʬʝʥʦʣ-ʢʘʨʙʦʥʦʚʳʝ 

ʢʠʩʣʦʪʳ, ʘʣʢʘʣʦʠʜʳ, ʢʘʨʦʪʠʥʦʠʜʳ, ʚʳʩʰʠʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ) [28] ʠ ʫʯʠʪʳʚʘʷ 

ʧʫʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ï ʵʢʩʪʨʘʢʪ ʚ 

ʪʘʙʣʝʪʢʘʭ, ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʴ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ ʧʦʢʘʟʘʪʝʣʷʤʠ: 

ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʠ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. 

 ʈʘʟʨʘʙʦʪʢʫ ʤʝʪʦʜʠʢʠ (ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ) ʧʨʦʚʦʜʠʣʠ 

ʥʘ ʦʙʲʝʜʠʥʝʥʥʦʤ ʦʙʨʘʟʮʝ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ, ʧʦʣʫʯʝʥʥʦʤ ʧʫʪʝʤ 

ʩʤʝʰʠʚʘʥʠʷ ʚ ʨʘʚʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʠʩʩʣʝʜʫʝʤʳʭ  ʦʙʨʘʟʮʦʚ.  
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 ʉʧʝʢʪʨʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʚʦʣʥ 350 ï 

430 ʥʤ ʩ ʰʘʛʦʤ 1 ʥʤ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʢʶʚʝʪʳ ʩ ʪʦʣʱʠʥʦʡ ʩʣʦʷ 10 ʤʤ. ʋʌ ï ʩʧʝʢʪʨʳ ʵʪʘʥʦʣʴʥʳʭ ʠʟʚʣʝʯʝʥʠʡ ʠʟ 

ʩʳʨʴʷ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʩʧʝʢʪʨʳ ʩ 2 % ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ ʘʣʶʤʠʥʠʷ 

ʭʣʦʨʠʜʘ ʩʥʠʤʘʣʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʉʌ ï 2000. 

 ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʜʣʠʥʳ ʚʦʣʥʳ ʙʳʣʠ ʠʟʫʯʝʥʳ ʋʌ ï 

ʩʧʝʢʪʨʳ ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʙʩʪʚʝʥʥʳʡ ʩʧʝʢʪʨ 

ʵʪʘʥʦʣʴʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ ʠʤʝʝʪ ʤʘʢʩʠʤʫʤ ʧʨʠ 

ʜʣʠʥʝ ʚʦʣʥʳ 371 ʥʤ. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʩʧʝʢʪʨ ʪʦʛʦ ʞʝ ʠʟʚʣʝʯʝʥʠʷ ʩ 

ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʦʤ ʠʤʝʝʪ ʤʘʢʩʠʤʫʤ ʧʨʠ ʜʣʠʥʝ 410 Ñ 2 ʥʤ (ʨʠʩ. 6), ʢʦʪʦʨʳʡ 

ʩʦʚʧʘʜʘʝʪ ʩ ʤʘʢʩʠʤʫʤʦʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ʨʫʪʠʥʘ - 

ɻʉʆ (ʨʠʩ. 7). 

 

ʈʠʩʫʥʦʢ 6. ʋʌ ï ʩʧʝʢʪʨ ʠʟʚʣʝʯʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʷʢʦʨʮʝʚ 

ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ ʩ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʦʤ 

 

ʈʠʩʫʥʦʢ 7. ʋʌ ï ʩʧʝʢʪʨ ʢʦʤʧʣʝʢʩʘ ʨʘʩʪʚʦʨʘ ɻʉʆ ʨʫʪʠʥʘ ʩ ʘʣʶʤʠʥʠʷ 

ʭʣʦʨʠʜʦʤ 
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 ɼʣʷ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʵʢʩʪʨʘʛʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʦʜʫ ʦʯʠʱʝʥʥʫʶ 

ʠ ʩʧʠʨʪ 50, 70, 80 ʠ 90 % ï ʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʪʘʙʣ. 6).  

ʊʘʙʣʠʮʘ 6 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʢʩʪʨʘʛʝʥʪʘ 

ˉ 

ʧ/ʧ 
ʕʢʩʪʨʘʛʝʥʪ 

ʆʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ, ɸ 

(ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ) 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ, % 

1 ɺʦʜʘ ʦʯʠʱʝʥʥʘʷ 0,1659 0,489 ± 0,04 

 ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʧʠʨʪʘ, % 

2 50 0,1730 0,510 ± 0,03 

3 70 0,2432 0,717 ± 0,05 

4 80 0,2986 0,811 ± 0,02 

5 90 0,1405 0,414 ± 0,04 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʬʣʘʚʦʥʦʠʜʦʚ ʵʢʩʪʨʘʛʠʨʫʝʪʩʷ 80% 

ʩʧʠʨʪʦʤ, ʧʦʵʪʦʤʫ ʦʥ ʙʳʣ ʚʳʙʨʘʥ ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʪʨʘʛʝʥʪʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʥʦʩʪʠ ʩʳʨʴʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʚʳʭʦʜ ʬʣʘʚʦʥʦʠʜʦʚ ʠʟ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʠ ʥʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʠʟ ʩʳʨʴʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʥʦʩʪʠ 2 ʤʤ (ʪʘʙʣ. 7).  

ʊʘʙʣʠʮʘ 7 

ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʬʣʘʚʦʥʦʠʜʦʚ ʦʪ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʥʦʩʪʠ ʩʳʨʴʷ 

ʉʪʝʧʝʥʴ 

ʠʟʤʝʣʴʯʝʥʥʦʩʪʠ, 

ʤʤ 

ʆʧʪʠʯʝʩʢʘʷ 

ʧʣʦʪʥʦʩʪʴ, ɸ 

(ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ) 

ʉʦʜʝʨʞʘʥʠʝ ʬʣʘʚʦʥʦʠʜʦʚ, % 

2 0,3602 1,049 ± 0,04 

3 0,3187 0,854 ± 0,06 

5 0,2879 0,846 ± 0,07 

7 0,3579 0,972 ± 0,02 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʢʨʘʪʥʦʩʪʠ ʵʢʩʪʨʘʢʮʠʠ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʝ: ʦʜʥʦʢʨʘʪʥʦ ʚ ʪʝʯʝʥʠʝ 30, 45 ʠ 60 ʤʠʥʫʪ, 
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ʜʚʫʭʢʨʘʪʥʦ ʠ ʪʨʝʭʢʨʘʪʥʦ ʧʦ 30 ʤʠʥʫʪ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ ʦʧʨʝʜʝʣʝʥʦ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʡ ʵʢʩʪʨʘʢʮʠʠ ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥʫʪ 

(ʪʘʙʣ. 8). 

ʊʘʙʣʠʮʘ 8 

ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʦʪ ʨʝʞʠʤʘ ʵʢʩʪʨʘʢʮʠʠ  

ɺʨʝʤʷ ʵʢʩʪʨʘʢʮʠʠ 

ʦʜʥʦʢʨʘʪʥʦʡ, ʤʠʥ 

ʆʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ, 

ɸ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ) 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ,% 

30 0,1896 0,559 ± 0,05 

45 0,2328 0,686 ± 0,04 

60 0,3041 0,896 ± 0,03 

ɼʚʫʭʢʨʘʪʥʘʷ 

ʵʢʩʪʨʘʢʮʠʷ ʧʦ 30 

ʤʠʥʫʪ 

0,1692 0,499 ± 0,07 

ʊʨʝʭʢʨʘʪʥʘʷ 

ʵʢʩʪʨʘʢʮʠʷ ʧʦ 30 

ʤʠʥʫʪ 

0,1519 0,448 ± 0,06 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʥʦʪʳ ʧʨʦʪʝʢʘʥʠʷ ʨʝʘʢʮʠʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʢʦʤʧʣʝʢʩʘ ʬʣʘʚʦʥʦʠʜʦʚ ʩ 2 % ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ 

ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ 

ʩʦʦʪʥʦʰʝʥʠʡ: ʠʟʚʣʝʯʝʥʠʝ ï ʭʨʦʤʦʛʝʥʥʳʡ ʨʝʘʢʪʠʚ. 

ʆʧʪʠʤʘʣʴʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʦʙʲʝʤʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʠ 2 % 

ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ ʷʚʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ 2:5, ʧʨʠ 

ʢʦʪʦʨʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʠ ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ 

ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ (ʪʘʙʣ. 9). 
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ʊʘʙʣʠʮʘ 9 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʠʟʚʣʝʯʝʥʠʷ (ʨʘʩʪʚʦʨ ɸ) ʠ 

ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ 

ˉ ʧ/ʧ 

ʉʦʦʪʥʦʰʝʥʠʝ 

ʠʟʚʣʝʯʝʥʠʷ ʠ 

ʨʝʘʢʪʠʚʘ 

ʆʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ, 

ɸ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ) 

ʉʦʜʝʨʞʘʥʠʝ 

ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ,% 

1. 1:1 0,2210 0,651 ± 0,03 

2. 1:2 0,2383 0,702 ± 0,06 

3. 1:3 0,2412 0,711 ± 0,01 

4. 2:2 0,4270 1,258 ± 0,02 

5. 2:3 0,4389 1,293 ± 0,03 

6. 2:4 0,4443 1,309 ± 0,04 

7. 2:5 0,4709 1,388 ± 0,02 

8. 2:6 0,4568 1,346 ± 0,05 

 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʠʟʤʝʨʝʥʠʷ ʠʤʝʝʪ  ʚʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʷ ʭʝʣʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʬʣʘʚʦʥʦʠʜʦʚ ʩ 

ʭʣʦʨʠʜʦʤ ʘʣʶʤʠʥʠʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʪʦʛʦ ʘʥʘʣʠʟʘ ʠʟʤʝʨʷʣʠ ʚʝʣʠʯʠʥʫ 

ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʬʦʪʦʤʝʪʨʠʨʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʯʝʨʝʟ ʢʘʞʜʳʝ 10 ʤʠʥʫʪ ʚ 

ʪʝʯʝʥʠʝ 1 ʯʘʩʘ ʩ ʤʦʤʝʥʪʘ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʣʝʢʩʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ ʩ 2 % ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʯʝʨʝʟ 15 ʤʠʥʫʪ ʧʦʩʣʝ ʥʘʯʘʣʘ ʨʝʘʢʮʠʠ ʠ ʩʦʭʨʘʥʷʝʪ ʝʝ ʚ ʪʝʯʝʥʠʝ 1 

ʯʘʩʘ (ʨʠʩ. 8). 
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ʈʠʩʫʥʦʢ 8. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢʦʤʧʣʝʢʩʘ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʩ ʘʣʶʤʠʥʠʷ 

ʭʣʦʨʠʜʦʤ ʚʦ ʚʨʝʤʝʥʠ 

 ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʝʜʣʘʛʘʝʤ ʤʝʪʦʜʠʢʫ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʷʢʦʨʮʘʭ ʩʪʝʣʶʱʠʭʩʷ 

ʪʨʘʚʝ. 

ʄʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ:  

 ɸʥʘʣʠʪʠʯʝʩʢʫʶ ʧʨʦʙʫ ʩʳʨʴʷ ʠʟʤʝʣʴʯʘʶʪ ʜʦ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ, 

ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʜʠʘʤʝʪʨʦʤ 2 ʤʤ. ʆʢʦʣʦ 3,0 ʛ (ʪʦʯʥʘʷ 

ʥʘʚʝʩʢʘ) ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ ʧʦʤʝʱʘʶʪ ʚ ʢʦʣʙʫ ʩʦ ʰʣʠʬʦʤ ʚʤʝʩʪʠʤʦʩʪʴʶ 

250 ʤʣ ʠ ʜʦʙʘʚʣʷʶʪ 100 ʤʣ 80 % ʩʧʠʨʪʘ. ʂʦʣʙʫ ʧʨʠʩʦʝʜʠʥʷʶʪ ʢ ʦʙʨʘʪʥʦʤʫ 

ʭʦʣʦʜʠʣʴʥʠʢʫ ʠ ʥʘʛʨʝʚʘʶʪ ʥʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥʫʪ, 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʩʪʨʷʭʠʚʘʷ ʜʣʷ ʩʤʳʚʘʥʠʷ ʯʘʩʪʠʮ ʩʳʨʴʷ ʩʦ ʩʪʝʥʦʢ. ɻʦʨʷʯʝʝ 

ʠʟʚʣʝʯʝʥʠʝ ʦʭʣʘʞʜʘʶʪ ʠ ʬʠʣʴʪʨʫʶʪ ʯʝʨʝʟ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ çFiltrakè ʚ 

ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ ʪʘʢ, ʯʪʦʙʳ ʯʘʩʪʠʮʳ ʩʳʨʴʷ ʥʝ ʧʦʧʘʣʠ ʥʘ 

ʬʠʣʴʪʨ. ʇʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʬʠʣʴʪʨ ʧʨʦʤʳʚʘʶʪ 80 % ʩʧʠʨʪʦʤ, ʜʦʚʦʜʷʪ ʦʙʲʝʤ 

ʠʟʚʣʝʯʝʥʠʷ ʜʦ ʤʝʪʢʠ ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ (ʨʘʩʪʚʦʨ ɸ). 

 ɺ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 25 ʤʣ ʧʦʤʝʱʘʶʪ 2 ʤʣ ʨʘʩʪʚʦʨʘ ɸ, 

ʧʨʠʙʘʚʣʷʶʪ 5 ʤʣ 2 % ʨʘʩʪʚʦʨʘ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ ʚ 96 % ʵʪʘʥʦʣʝ, 1 ʢʘʧʣʶ 
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ʨʘʩʪʚʦʨʘ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ 5 % ʠ ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦ ʤʝʪʢʠ 96 % 

ʩʧʠʨʪʦʤ (ʨʘʩʪʚʦʨ ɹ). ʏʝʨʝʟ 15 ʤʠʥʫʪ ʠʟʤʝʨʷʶʪ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ 

ʨʘʩʪʚʦʨʘ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʉʌ-2000 ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 410 ʥʤ ʚ ʢʶʚʝʪʝ ʩ 

ʪʦʣʱʠʥʦʡ ʩʣʦʷ 10 ʤʤ.  

ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʡ ʨʘʩʪʚʦʨ: 2 ʤʣ 

ʨʘʩʪʚʦʨʘ ɸ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 25 ʤʣ, ʧʨʠʙʘʚʣʷʶʪ 1 

ʢʘʧʣʶ ʨʘʩʪʚʦʨʘ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ 5 % ʠ ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ 96 % 

ʩʧʠʨʪʦʤ ʜʦ ʤʝʪʢʠ. 

 ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ï ʩʪʘʥʜʘʨʪ ʥʘ 

ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʝ ʩʳʨʴʝ ʚ ʧʨʦʮʝʥʪʘʭ (ʍ) ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

8
ᶻ ᶻ ᶻᶻ ᶻ ᶻ ᶻ

ᶻᶻ ᶻᶻ ᶻ ᶻ
 = 

 ᶻ ᶻ ᶻ

ᶻᶻ
 

ʛʜʝ  ɸ ï ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ (ʨʘʩʪʚʦʨ ɹ) ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ;  

ɸʦ ï ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ (ʨʘʩʪʚʦʨ ɹ) ʉʆ ʨʫʪʠʥʘ;  

ʘ ï ʥʘʚʝʩʢʘ ʩʳʨʴʷ ʚ ʛʨʘʤʤʘʭ;  

ʘ0 ï ʥʘʚʝʩʢʘ ʉʆ ʨʫʪʠʥʘ ʚ ʛʨʘʤʤʘʭ;  

ʈ ï ʩʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʉʆ ʨʫʪʠʥʘ ʚ %; 

W ï ʧʦʪʝʨʷ ʚ ʤʘʩʩʝ ʧʨʠ ʚʳʩʫʰʠʚʘʥʠʠ ʚ %. 

 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʉʆ ʨʫʪʠʥʘ: ʦʢʦʣʦ 0,05 ʛ (ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ) ʉʆ ʨʫʪʠʥʘ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʩʫʰʝʥʥʦʛʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 130 ï 135 Áʉ ʚ ʪʝʯʝʥʠʝ 3 ʯ, 

ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ  ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ ʠ ʨʘʩʪʚʦʨʷʶʪ ʧʨʠ 

ʥʘʛʨʝʚʘʥʠʠ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ ʚ 85 ʤʣ 96 % ʩʧʠʨʪʘ, ʦʭʣʘʞʜʘʶʪ, ʜʦʚʦʜʷʪ ʦʙʲʝʤ 

ʨʘʩʪʚʦʨʘ ʪʝʤ ʞʝ ʩʧʠʨʪʦʤ ʜʦ ʤʝʪʢʠ ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ (ʨʘʩʪʚʦʨ ɸ) ʉʆ ʨʫʪʠʥʘ.  

2 ʤʣ (ʨʘʩʪʚʦʨʘ ɸ) ʉʆ ʨʫʪʠʥʘ, 1 ʢʘʧʣʷ ʨʘʩʪʚʦʨʘ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ 5 %, 5 

ʤʣ  ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ ʨʘʩʪʚʦʨʘ 2 % ʚ 96 % ʩʧʠʨʪʝ, ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ 

ʢʦʣʙʫ, ʚʤʝʩʪʠʤʦʩʪʴʶ 25 ʤʣ ʠ ʜʦʚʦʜʷʪ 96 % ʩʧʠʨʪʦʤ ʜʦ ʤʝʪʢʠ (ʨʘʩʪʚʦʨ ɹ) ʉʆ 

ʨʫʪʠʥʘ.  
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ɼʘʥʥʳʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʙʨʘʟʮʘʤ ʠʟ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 10. 

 

ʊʘʙʣʠʮʘ 10 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʦʙʨʘʟʮʘʭ  

ʆʙʨʘʟʝʮ ʉʫʤʤʘ ʬʣʘʚʦʥʦʠʜʦʚ, % 

ɺʀʃɸʈ, 2016 ʛ 1,67 ± 0,06 

ʄʦʣʜʦʚʘ, 2017 ʛ 1,36 ± 0,02 

ʂʨʳʤ, 2017 ʛ 1,25 ± 0,02 

ʉʠʨʠʷ, 2018 ʛ 1,23 ± 0,08 

ʉʠʨʠʷ, 2019 ʛ 1,18 ± 0,04 

ʂʨʳʤ, 2019 ʛ 1,22 ± 0,04 

 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ʚ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʘʭ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʩʦʩʪʘʚʠʣʦ ʦʪ 1,18 ʜʦ 1,67 %. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʨʝʜʣʘʛʘʝʤ 

ʥʦʨʤʠʨʦʚʘʪʴ: 

ʎʝʣʴʥʦʝ ʩʳʨʴʸ, ʠʟʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ: ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ - ʥʝ ʤʝʥʝʝ 1 %. 

ɺʘʣʠʜʘʮʠʷ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ 

ʄʝʪʦʜʠʢʫ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ  ʷʢʦʨʮʝʚ 

ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ ʚʘʣʠʜʠʨʦʚʘʣʠ ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʆʌʉ. 1.1.0012.15 

çɺʘʣʠʜʘʮʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢè, ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ: ʣʠʥʝʡʥʦʩʪʴ, 

ʧʨʝʮʠʟʠʦʥʥʦʩʪʴ (ʧʦʚʪʦʨʷʝʤʦʩʪʴ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ) ʠ ʧʨʘʚʠʣʴʥʦʩʪʴ. 

ʃʠʥʝʡʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʧʷʪʠ ʫʨʦʚʥʷʭ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʈʘʩʪʚʦʨʳ 

ʛʦʪʦʚʠʣʠ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʘʣʠʢʚʦʪʳ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ:  

1 ʫʨʦʚʝʥʴ: ʘʣʠʢʚʦʪʘ ʨʘʩʪʚʦʨʘ ɸ 1 ʤʣ  ï ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ɹ 2,5 ʤʣ (50%);  

2 ʫʨʦʚʝʥʴ: ʘʣʠʢʚʦʪʘ ʨʘʩʪʚʦʨʘ ɸ 1,5 ʤʣ ï ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ɹ 3,75 ʤʣ (75%);  
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3 ʫʨʦʚʝʥʴ: ʘʣʠʢʚʦʪʘ ʨʘʩʪʚʦʨʘ ɸ 2,0 ʤʣ ï ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ɹ 5,0 ʤʣ (100%);  

4 ʫʨʦʚʝʥʴ: ʘʣʠʢʚʦʪʘ ʨʘʩʪʚʦʨʘ ɸ 2,5 ʤʣ ï ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ɹ 6,25 ʤʣ (125%);  

5 ʫʨʦʚʝʥʴ: ʘʣʠʢʚʦʪʘ ʨʘʩʪʚʦʨʘ ɸ 3,0 ʤʣ ï ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ɹ 7,5 ʤʣ (150%).  

ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 9. 

 

ʈʠʩʫʥʦʢ 9. ɿʘʚʠʩʠʤʦʩʪʴ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʘ ʦʪ ʦʙʲʝʤʘ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʠʟʚʣʝʯʝʥʠʷ 

  

ʂʨʠʪʝʨʠʡ ʧʨʠʝʤʣʝʤʦʩʪʠ ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʦʩʪʘʚʠʣ 0,995. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʩʦʙʣʶʜʘʝʪʩʷ 

ʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠ 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʠʟʚʣʝʯʝʥʠʷʭ ʠʟ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ 

ʪʨʘʚʳ ʚ ʠʥʪʝʨʚʘʣʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 50 ï 150% ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʦʧʨʝʜʝʣʷʝʤʦʡ ʚʝʣʠʯʠʥʳ. 

 ʇʦʚʪʦʨʷʝʤʦʩʪʴ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʷʣʠ ʚ ʜʝʩʷʪʠʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ, ʚ 

ʦʜʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʠʜʝʥʪʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʜʥʦʛʦ ʠ ʪʦʛʦ 

ʞʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʨʦʪʢʦʛʦ 

ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ. ʂʨʠʪʝʨʠʡ ʧʨʠʝʤʣʝʤʦʩʪʠ ʚʳʨʘʞʘʣʩʷ ʚʝʣʠʯʠʥʦʡ 
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ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ RSD, ʢʦʪʦʨʦʝ ʥʝ ʜʦʣʞʥʦ 

ʧʨʝʚʳʰʘʪʴ 10% (ʪʘʙʣ. 11). 

 

ʊʘʙʣʠʮʘ 11  

ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ 

ʇʦʚʪʦʨʥʦʩʪʴ 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ʚ ʷʢʦʨʮʘʭ 

ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʝ, % 

1 1,54 ± 0,08 

2 1,56 ± 0,06 

3 1,52 ± 0,10 

4 1,47 ± 0,08 

5 1,59 ± 0,04 

6 1,72 ± 0,04 

7 1,58 ± 0,06 

8 1,58 ± 0,12 

9 1,65 ± 0,10 

10 1,58 ± 0,02 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 1,58 ± 0,04 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ (RSD), % 
0,069 % 

 

ɺʥʫʪʨʠʣʘʙʦʨʘʪʦʨʥʫʶ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʷʣʠ ʜʚʘ 

ʧʨʦʚʠʟʦʨʘ ï ʘʥʘʣʠʪʠʢʘ ʢʘʬʝʜʨʳ ʬʘʨʤʘʢʦʛʥʦʟʠʠ ʩ ʢʫʨʩʦʤ ʙʦʪʘʥʠʢʠ ʇɻʌɸ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʨʝʭ ʦʙʨʘʟʮʘʭ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʉʌ ï 2000 (ʪʘʙʣ.12).  
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ʊʘʙʣʠʮʘ 12 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʥʫʪʨʠʣʘʙʦʨʘʪʦʨʥʦʡ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʤʝʪʦʜʠʢʠ 

ʇʦʚʪʦʨʥʦʩʪʴ ɸʥʘʣʠʪʠʢ 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ 

ʥʘ ʨʫʪʠʥ ʚ ʦʙʨʘʟʮʘʭ ʪʨʘʚʳ ʷʢʦʨʮʝʚ 

ʩʪʝʣʶʱʠʭʩʷ, % 

1. ʄʦʣʜʦʚʘ, 

ʦʢʨʝʩʪʥʦʩʪʠ 

ʛ. ʂʠʰʠʥʝʚ 

2. ʉʠʨʠʷ, 

ʦʢʨʝʩʪʥʦʩʪʠ 

ʛ. ɼʘʤʘʩʢ 

3. ɹʦʪʘʥʠʯʝʩʢʠʡ 

ʩʘʜ ɺʀʃɸʈ, 

ʛ. ʄʦʩʢʚʘ 

1 1 1,18 1,12 1,90 

2 1 1,10 1,15 1,52 

3 1 0,95 1,19 1,75 

4 2 1,17 1,23 1,62 

5 2 0,94 1,19 1,32 

6 2 1,18 1,12 1,69 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 1,09 1,17 1,64 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

(RSD), % 

0,113 % 0,044 % 0,194 % 

 

 ʄʝʞʣʘʙʦʨʘʪʦʨʥʫʶ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʤʝʪʦʜʠʢʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʨʝʭ 

ʦʙʨʘʟʮʘʭ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʚ ʜʚʫʭ ʣʘʙʦʨʘʪʦʨʠʷʭ (ʥʘ ʢʘʬʝʜʨʝ 

ʬʘʨʤʘʢʦʛʥʦʟʠʠ ʩ ʢʫʨʩʦʤ ʙʦʪʘʥʠʢʠ ʇɻʌɸ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʉʌ ï 2000 ʠ 

ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʈʀʎ çʌʘʨʤʘʪʝʩʪè ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ SHIMADZU UV ï 

1800). ʂʨʠʪʝʨʠʡ ʧʨʠʝʤʣʝʤʦʩʪʠ ʚʳʨʘʞʘʣʩʷ ʚʝʣʠʯʠʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ, ʢʦʪʦʨʦʝ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 15% (ʪʘʙʣ. 13). 
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ʊʘʙʣʠʮʘ 13 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʞʣʘʙʦʨʘʪʦʨʥʦʡ  ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ 

ˉ ʧ/ʧ ʄʝʩʪʦ ʩʙʦʨʘ ʇʦʚʪʦʨʥʦʩʪʴ 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ, % 

ʉʌ-2000 

ʢʘʬʝʜʨʘ 

ʬʘʨʤʘʢʦʛʥʦʟʠʠ 

ʩ ʢʫʨʩʦʤ 

ʙʦʪʘʥʠʢʠ 

UV-1800 

SHIMADZU 

ʈʀʎ 

çʌʘʨʤʘʪʝʩʪè 

1. 

ʄʦʣʜʦʚʘ, 

ʦʢʨʝʩʪʥʦʩʪʠ 

ʛ. ʂʠʰʠʥʝʚ 

1 1,36 1,41 

2 1,36 1,37 

3 1,35 1,40 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 
1,36 1,39 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

(RSD), %  

ʧʨʠ ä =2 

0,006 0,021 

2. 

ʉʠʨʠʷ, 

ʦʢʨʝʩʪʥʦʩʪʠ 

ʛ. ɼʘʤʘʩʢ 

1 1,18 1,29 

2 1,29 1,25 

3 1,23 1,23 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 
1,23 1,26 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

(RSD), %  

ʧʨʠ ä =2 

0,055 0,031 

3. 

ɹʦʪʘʥʠʯʝʩʢʠʡ 

ʩʘʜ ɺʀʃɸʈ, 

ʛ. ʄʦʩʢʚʘ 

1 1,65 1,72 

2 1,67 1,75 

3 1,68 1,82 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 
1,67 1,76 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

(RSD), %  

ʧʨʠ ä =2 

0,015 % 0,051 % 
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ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʝʮʠʟʠʦʥʥʦʩʪʴ ʤʝʪʦʜʠʢʠ ʚ 

ʫʩʣʦʚʠʷʭ ʚʥʫʪʨʠʣʘʙʦʨʘʪʦʨʥʦʡ ʠ ʤʝʞʣʘʙʦʨʘʪʦʨʥʦʡ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ, ʪʘʢ 

ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʥʝ ʧʨʝʚʳʩʠʣʦ 15%. 

 ʇʨʘʚʠʣʴʥʦʩʪʴ ʤʝʪʦʜʠʢʠ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ʚ 

ʨʘʩʪʚʦʨʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʩʪʘʥʜʘʨʪʘ ʢ ʠʩʩʣʝʜʫʝʤʦʤʫ ʨʘʩʪʚʦʨʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʠʟʚʣʝʯʝʥʠʝ ʠʟ 

ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʳ (ʪʘʙʣ. 14).  

 

ʊʘʙʣʠʮʘ 14 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʘʚʠʣʴʥʦʩʪʠ ʤʝʪʦʜʠʢʠ 

ˉ 

ʧ/ʧ 
ʄʝʩʪʦ ʩʙʦʨʘ 

ʉʦʜʝʨʞʘ-

ʥʠʝ 

ʩʫʤʤʳ 

ʬʣʘʚʦʥʦ-

ʠʜʦʚ ʚ 

ʧʝʨʝʩʯʝ-

ʪʝ ʥʘ 

ʨʫʪʠʥ, ʤʛ 

ɼʦʙʘʚʣʝ-

ʥʦ ʉʆ 

ʨʫʪʠʥʘ, 

ʤʛ 

ʆʞʠʜʘʝ-

ʤʦʝ 

ʩʦʜʝʨʞʘ-

ʥʠʝ, ʤʛ 

ʇʦʣʫʯʝʥ-

ʥʦʝ 

ʩʦʜʝʨʞʘ-

ʥʠʝ, ʤʛ 

ʆʰʠʙʢʘ, 

% 

1. 

ʄʦʣʜʦʚʘ, 

ʦʢʨʝʩʪʥʦʩʪʠ  

ʛ. ʂʠʰʠʥʝʚ 

10,8 0,05 10,85 10,90 0,46 

10,8 0,1 10,90 11,10 1,83 

10,8 0,15 10,95 11,13 1,64 

2. 

ʉʠʨʠʷ, 

ʦʢʨʝʩʪʥʦʩʪʠ  

ʛ. ɼʘʤʘʩʢ 

11,5 0,05 11,55 11,70 1,30 

11,5 0,1 11,60 11,78 1,55 

11,5 0,15 11,65 11,95 2,57 

3. 

ɹʦʪʘʥʠʯʝʩʢʠʡ 

ʩʘʜ ɺʀʃɸʈ,  

ʛ. ʄʦʩʢʚʘ 

17,6 0,05 17,65 17,67 0,11 

17,6 0,1 17,70 18,03 1,86 

17,6 0,15 17,75 17,95 1,13 
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 ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʰʠʙʢʘ ʘʥʘʣʠʟʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʦʰʠʙʢʠ ʝʜʠʥʠʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 2,89% (ʪʘʙʣ. 15). 

ʊʘʙʣʠʮʘ 15 

ʄʝʪʨʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʘ 

n ä  S2 S P,% t(p,f)   Ů ŭ,% 

5 4 2,086 0,0596 0,2441 95 2,78 0,03 0,77 2,89 

 

ʕʢʩʪʨʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ 

ʆʧʨʝʜʝʣʝʥʠʝ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʧʨʦʚʦʜʷʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ  ʆʌʉ çʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʧʨʝʧʘʨʘʪʘʭè (ʤʝʪʦʜ 1, ʥʘʚʝʩʢʘ ʩʳʨʴʷ 1 ʛ, ʵʢʩʪʨʘʛʝʥʪ ï ʩʧʠʨʪ 50%) [18]. 

ɺʳʙʦʨ ʵʢʩʪʨʘʛʝʥʪʘ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʥʘ ʦʙʲʝʜʠʥʝʥʥʦʤ ʦʙʨʘʟʮʝ, 

ʧʦʣʫʯʝʥʥʦʤ ʧʫʪʝʤ ʩʤʝʰʠʚʘʥʠʷ ʚ ʨʘʚʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʫʢʘʟʘʥʥʳʭ ʦʙʨʘʟʮʦʚ. 

ɼʣʷ ʧʦʜʙʦʨʘ ʵʢʩʪʨʘʛʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ: ʚʦʜʫ ʦʯʠʱʝʥʥʫʶ, ʩʧʠʨʪ 50, 70, 80, 

90-ʧʨʦʮʝʥʪʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ.  

 ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʳʙʦʨʫ ʵʢʩʪʨʘʛʝʥʪʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʠʟʚʣʝʢʘʝʪʩʷ 50% ʩʧʠʨʪʦʤ (ʪʘʙʣ.16), 

ʧʦʵʪʦʤʫ ʜʘʥʥʳʡ ʵʢʩʪʨʘʛʝʥʪ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʠ  

ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʙʨʘʟʮʘʭ (ʪʘʙʣ.17). 
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ʊʘʙʣʠʮʘ 16 

ɺʳʙʦʨ ʵʢʩʪʨʘʛʝʥʪʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʷʢʦʨʮʘʭ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʝ 

ʕʢʩʪʨʘʛʝʥʪ 
ʉʦʜʝʨʞʘʥʠʝ ʵʢʩʪʨʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ, % 

ɺʦʜʘ ʦʯʠʱʝʥʥʘʷ 25,28 ± 0,05% 

ʩʧʠʨʪ 50% 26,79 ± 0,03% 

ʩʧʠʨʪ 70% 24,12 ± 0,09% 

ʩʧʠʨʪ 80% 22,36 ± 0,04% 

ʩʧʠʨʪ 90% 16,81 ± 0,09% 

 

 

ʊʘʙʣʠʮʘ 17 

 ʉʦʜʝʨʞʘʥʠʝ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʠʟʚʣʝʢʘʝʤʳʭ  ʩʧʠʨʪʦʤ 50% ʚ ʦʙʨʘʟʮʘʭ  

ʆʙʨʘʟʝʮ 
ʉʦʜʝʨʞʘʥʠʝ ʵʢʩʪʨʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ, % 

ʂʨʳʤ, 2017 22,58 ± 0,04 

ʄʦʣʜʦʚʘ, 2017 22,06 ± 0,03 

ɺʀʃɸʈ, 2016 16,62 ± 0,07 

ʉʠʨʠʷ, 2018 16,13 ± 0,04 

ʉʠʨʠʷ, 2019 25,75 ± 0,05 

ʂʨʳʤ, 2019 30,12 ± 0,03 

 

ʉʦʜʝʨʞʘʥʠʝ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʠʟʚʣʝʢʘʝʤʳʭ ʩʧʠʨʪʦʤ 50% ʚ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʘʭ ʷʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʩʦʩʪʘʚʠʣʦ ʦʪ 16,13 ʜʦ 30,12% [3]. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʧʨʝʜʣʘʛʘʝʤ ʥʦʨʤʠʨʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʴ:  

ʎʝʣʴʥʦʝ ʩʳʨʴʸ, ʠʟʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ: ʕʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, 

ʠʟʚʣʝʢʘʝʤʳʭ ʩʧʠʨʪʦʤ 50% ʥʝ ʤʝʥʝʝ 16%. 
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ʋʧʘʢʦʚʢʘ, ʤʘʨʢʠʨʦʚʢʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʆʌʉ çʋʧʘʢʦʚʢʘ, ʤʘʨʢʠʨʦʚʢʘ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚè. 

ʍʨʘʥʝʥʠʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʆʌʉ çʍʨʘʥʝʥʠʝ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚè [26]. 
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[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʬʘʨʤʘʢʦʧʝʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ï 14 ʠʟʜʘʥʠʝ. - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://resource.rucml.ru/feml/pharmacopia/14_2/HTML/541/index.html 

15. ʆʌʉ.1.5.1.0003.15 ʃʠʩʪʴʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʬʘʨʤʘʢʦʧʝʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ï 14 ʠʟʜʘʥʠʝ. - ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  

http://pharmacopoeia.ru/ofs-1-5-1-0003-15-listya/. 

16. ʆʌʉ.1.5.3.0007.15 ʆʧʨʝʜʝʣʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʬʘʨʤʘʢʦʧʝʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ï 14 ʠʟʜʘʥʠʝ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://resource.rucml.ru/feml/pharmacopia/14_2/HTML/547/ index.html#zoom=z. 

17. ʆʌʉ.1.5.3.0004.15 ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʜʣʠʥʥʦʩʪʠ, ʠʟʤʝʣʴʯʝʥʥʦʩʪʠ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʧʨʠʤʝʩʝʡ ʚ ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʘʭ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʬʘʨʤʘʢʦʧʝʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ï 14 ʠʟʜʘʥʠʝ. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  

http://resource.rucml.ru/feml/pharmacopia/14_2/HTML/535/index.html#zoom=z 

http://resource.rucml.ru/feml/pharmacopia/14_1/HTML/276/index.html#zoom=zz
http://resource.rucml.ru/feml/pharmacopia/14_1/HTML/984/index.html#zoom=z
http://resource.rucml.ru/feml/pharmacopia/14_2/HTML/541/index.html
http://pharmacopoeia.ru/ofs-1-5-1-0003-15-listya/
http://resource.rucml.ru/feml/pharmacopia/
http://resource.rucml.ru/feml/pharmacopia/14_2/HTML/535/index.html#zoom=z
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18. ʆʌʉ.1.5.3.0006.15 ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʧʨʝʧʘʨʘʪʘʭ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʬʘʨʤʘʢʦʧʝʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ï 14 ʠʟʜʘʥʠʝ. - ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  

http://pharmacopoeia.ru/ofs-1-5-3-0006-15-Opredelenie-soderzhaniya-

ekstraktivnyh-veshhestv-v-lekarstvennom-rastitelnom-syre-i-lekarstvennyh-

rastitelnyh-preparatah/ 

19. ʆʌʉ.1.1.0005.15 ʆʪʙʦʨ ʧʨʦʙ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʬʘʨʤʘʢʦʧʝʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ï 14 ʠʟʜʘʥʠʝ. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://pharmacopoeia.ru/ofs-1-1-0005-15-otbor-prob-

lekarstvennogo-rastitelnogo-syrya-i-lekarstvennyh-rastitelnyh-preparatov/  

20. ʆʌʉ.1.5.1.0007.15 ʇʣʦʜʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʬʘʨʤʘʢʦʧʝʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ï 14 ʠʟʜʘʥʠʝ. - ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  

http://pharmacopoeia.ru/ofs-1-5-1-0007-15-plody/. 

21. ʆʌʉ.1.1.0013.15 ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʭʠʤʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʬʘʨʤʘʢʦʧʝʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ï 14 ʠʟʜʘʥʠʝ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://resource.rucml.ru/feml/pharmacopia/14_1/HTML/289/index.html#zoom=z. 

22. ʆʌʉ.1.2.1.1.0003.15 ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʠ 

ʚʠʜʠʤʦʡ ʦʙʣʘʩʪʷʭ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʬʘʨʤʘʢʦʧʝʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ï 14 ʠʟʜʘʥʠʝ. - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://resource.rucml.ru/feml/pharmacopia/14_1/HTML/752/index.html#zoom=z. 

23. ʆʌʉ.1.5.3.0003.15 ʊʝʭʥʠʢʘ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠ ʤʠʢʨʦʭʠʤʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʬʘʨʤʘʢʦʧʝʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ï 14 ʠʟʜʘʥʠʝ. - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://pharmacopoeia.ru/ofs-1-5-3-0003-15-tehnika-mikroskopicheskogo-i-

mikrohimicheskogo-issledovaniya-lekarstvennogo-rastitelnogo-syrya-i-

lekarstvennyh-rastitelnyh-preparatov/. 

24. ʆʌʉ.1.5.1.0002.15 ʊʨʘʚʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʬʘʨʤʘʢʦʧʝʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ï 14 ʠʟʜʘʥʠʝ. - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://193.232.7.120/feml/clinical_ref/pharmacopoeia_2_html/HTML/#2/z 

25. ʆʌʉ.1.5.1.0004.15 ʎʚʝʪʢʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʬʘʨʤʘʢʦʧʝʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ï 14 ʠʟʜʘʥʠʝ. - ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  

http://pharmacopoeia.ru/ofs-1-5-1-0004-15-tsvetki/. 

26. ʆʌʉ.1.1.0011.15 ʍʨʘʥʝʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʬʘʨʤʘʢʦʧʝʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ï 14 ʠʟʜʘʥʠʝ. - 

http://pharmacopoeia.ru/ofs-1-5-3-0006-15-Opredelenie-soderzhaniya-ekstraktivnyh-veshhestv-v-lekarstvennom-rastitelnom-syre-i-lekarstvennyh-rastitelnyh-preparatah/
http://pharmacopoeia.ru/ofs-1-5-3-0006-15-Opredelenie-soderzhaniya-ekstraktivnyh-veshhestv-v-lekarstvennom-rastitelnom-syre-i-lekarstvennyh-rastitelnyh-preparatah/
http://pharmacopoeia.ru/ofs-1-5-3-0006-15-Opredelenie-soderzhaniya-ekstraktivnyh-veshhestv-v-lekarstvennom-rastitelnom-syre-i-lekarstvennyh-rastitelnyh-preparatah/
https://pharmacopoeia.ru/ofs-1-1-0005-15-otbor-prob-lekarstvennogo-rastitelnogo-syrya-i-lekarstvennyh-rastitelnyh-preparatov/
https://pharmacopoeia.ru/ofs-1-1-0005-15-otbor-prob-lekarstvennogo-rastitelnogo-syrya-i-lekarstvennyh-rastitelnyh-preparatov/
http://pharmacopoeia.ru/ofs-1-5-1-0007-15-plody/
http://resource.rucml.ru/feml/pharmacopia/14_1/HTML/289/index.html#zoom=z
http://resource.rucml.ru/feml/pharmacopia/14_1/HTML/752/index.html#zoom=z
https://pharmacopoeia.ru/ofs-1-5-3-0003-15-tehnika-mikroskopicheskogo-i-mikrohimicheskogo-issledovaniya-lekarstvennogo-rastitelnogo-syrya-i-lekarstvennyh-rastitelnyh-preparatov/
https://pharmacopoeia.ru/ofs-1-5-3-0003-15-tehnika-mikroskopicheskogo-i-mikrohimicheskogo-issledovaniya-lekarstvennogo-rastitelnogo-syrya-i-lekarstvennyh-rastitelnyh-preparatov/
https://pharmacopoeia.ru/ofs-1-5-3-0003-15-tehnika-mikroskopicheskogo-i-mikrohimicheskogo-issledovaniya-lekarstvennogo-rastitelnogo-syrya-i-lekarstvennyh-rastitelnyh-preparatov/
http://193.232.7.120/feml/clinical_ref/pharmacopoeia_2_html/HTML/#2/z
http://pharmacopoeia.ru/ofs-1-5-1-0004-15-tsvetki/
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ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  

http://resource.rucml.ru/feml/pharmacopia/14_1/HTML/271/index.html 

27. ʇʨʦʝʢʪ ʌʉ çʗʢʦʨʮʝʚ ʩʪʝʣʶʱʠʭʩʷ ʪʨʘʚʘ ï Tribuli terrestris herbaè, ʌɻɹʆʋ ɺʆ 

ʇɻʌɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. 

28. ʈʘʩʪʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʈʦʩʩʠʠ: ɼʠʢʦʨʘʩʪʫʱʠʝ ʮʚʝʪʢʦʚʳʝ ʨʘʩʪʝʥʠʷ, ʠʭ 

ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʊ. 3. ʉʝʤʝʡʩʪʚʘ Fabaceae ï 

Apiaceae / ʆʪʚ. ʨʝʜ. ɸ.ʃ. ɹʫʜʘʥʮʝʚ. ï ʉʇʙ.; ʄ.: ʊʦʚʘʨʠʱʝʩʪʚʦ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʡ 

ʂʄʂ, 2010. ï ʩ. 102 ï 105. 

29. ʍʦʨʣʷʢʦʚʘ ʆ.ɺ., ɼʨʝʤʦʚʘ ʅ.ɹ. ʉʦʚʨʝʤʝʥʥʳʝ ʬʠʪʦʧʨʝʧʘʨʘʪʳ ʜʣʷ ʥʦʨʤʘʣʠʟʘʮʠʠ / 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘʨʫʰʝʥʠʷ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʨʳʥʢʝ ʈʦʩʩʠʠ / 

ɺ.ɸ. ʃʘʟʘʨʝʥʢʦ, ʀ.ʃ. ɼʨʦʟʜʦʚʦʡ, ʀ.ɺ. 

     

http://resource.rucml.ru/feml/pharmacopia/14_1/HTML/271/index.html
https://elibrary.ru/item.asp?id=28984793
https://elibrary.ru/item.asp?id=28984793
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Studies were conducted on individual specimens of Tribulus terrestris herba, 

family ï Zygophyllaceae collected in the Russian Federation: in the Republic of 

Crimea and the VILAR Botanical Garden; in Moldova, the Syrian Arab Republic, 

procured during 2016 ï 2019. Objects of research are presented in table 1. 

 

Table 1 

Samples of Tribulus Terrestris 

 

 

 

 

 

 

 

 

ˉ  Collecting place Sample type 
Collection 

date 

1 
Russian Federation, VILAR Botanical 

Garden, Moscow  city 
individual  collection 2016 year 

2 
Russian Federation, Crimea, Laspi Bay, top 

of Mount Kushkaya 
individual  collection 2017 year 

3 
Republic of Moldova, surroundings 

Kishinev city 
individual  collection 2017 year 

4 
Syrian Arab Republic,  surroundings 

Damascus city 
individual  collection 2018 year 

5 
Syrian Arab Republic,  surroundings 

Damascus city 
individual  collection 2019 year 

6 
Russian Federation, Crimea, Nikita 

village 
individual  collection 2019 year 
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1. Macroscopic analysis 

 

Tríbulus terrestris L., the family of Zygophytllaceae is an annual herb. The 

plant has a short pubescent. It has a core root system up to 2.6 m with a network of 

fibrous lateral roots. With short internodes are spread on the ground, branched 

from the base, 10 ï 120 (300) cm long (Fig. 1). The leaves are opposite, paired ï 

pinnate, 3 ï 8 cm long, with 6 ï 8 pairs of small oblong (lanceolate) leaves, have a 

whole edge. Flowers, few, small, single, regular, yellow, on short, upright pedicels, 

with a diameter of 1 ï 1.2 cm, located in the axils of the leaves. Perianth, easily 

falling five ï membered, the calyx consists of 5 ovate ï lanceolate, long ï pointed, 

externally pressed hairy sepals 4 ï 5 mm long, 1ï1.3 mm wide. Petals of the 

corolla 5, they are obovate in shape, 5 ï 7 mm long, about 3 mm wide, 10 stamens 

(Fig. 2).  

The fruit is disc ï shaped, coenocarpous, dry, fractional, decaying when ripe 

into 5 star ï shaped angular mericarpies (fruitlets). 

Fruits trihedral  wedge  shaped, firm, tubercular on the outside, covered with 

small and large bristly hairs and with two pairs of long, sharp, horizontally 

diverging spines; 2 upper spikes are longer, 2 lower ones are shorter (Fig. 3). 
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Fig.4. Tribulus terrestris L., general view of the plant. 

 

Fig.5. Leaves, flower Tribulus terrestris L. 
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Fig.6. Fruit Tribulus terrestris L.  
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Fig.3. Fruit Tribulus terrestris L.  
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External signs of raw materials. Whole raw materials (Fig. 4). A mixture 

of whole or partially chopped stems, leaves, flowers, fruit and roots. Stems 10 ï 

120 cm long. Leaves are paired ï pinnate, 3 ï 8 cm long with 6 ï 8 pairs of small 

oblong (lanceolate) leaves. Small leaves are oblong, with a solid edge, from 5.60 to 

9.60 mm long, from 2.00 to 4.90 mm wide in green on the upper side, whitish ï 

green on the lower side, mostly pubescent on the lower side. The flowers are few, 

small, solitary, regular, yellow, on short pedicels, with a diameter of 1 ï 1.2 cm, 

located in the axils of the leaves. Perianth, easily falling five ï membered, calyx 

consists of 5 ovate-lanceolate, long pointed, externally covered with sepal hairs 4ï

5 mm long, 1 ï 1.3 mm wide. Petals of the corolla 5, they are obovate in shape, 5-7 

mm long, about 3 mm wide, 10 stamens. Fruits ï cenocarpous, dry, fractional, 

decay upon ripening into 5 star ï shaped angular fruitlets (merikarpiev). Fruits are 

trihedral wedge ï shaped, solid, tubercular on the outside, covered with small and 

large bristly hairs, with two pairs of long, sharp, horizontally diverging, straw ï 

green spikes with a diameter of 9.0 to 16 mm. The root system is pivotal with a 

network of fibrous roots. The smell is mild. The taste of water extract is bitter. 

 

 

Fig. 4. Appearance of raw Tribulus terrestris L. 



220 

  

 

Ground raw materials.  

A mixture of pieces of stems, leaves, flowers, fruit and roots passing through 

a sieve with openings of 7 mm in size. 

When viewed under a magnifying glass (10x) or a stereo microscope (16x), 

pieces of stems and roots of greenish ï yellow color are visible. Leaflets of a 

complex leaf of green color on the upper side, whitish ï green on the lower side, 

pubescent mostly on the lower side, whole and in the form of pieces of various 

shapes; Flowers, few in number, small, often chopped. The flowers are single, 

regular, yellow, petals of the corolla 5, they are obovate in shape, the calyx 

consists of 5 ovate ï lanceolate, long ï pointed, externally pressed sepals. Pieces of 

fractional, dried fruit. Fruits trihedral wedge ï shaped, firm, tubercular on the 

outside, covered with small and large bristly hairs, with two pairs of long, sharp, 

horizontally diverging spines; 2 upper spikes longer, 2 lower spikes short, light 

green. The color of the crushed raw material is yellowish green. The smell is mild. 

The taste of water extract is bitter.  

 

Powder.  

A mixture of pieces of stems, leaves, flowers, fruits, and greenish ï yellow 

roots passing through a 2 mm sieve. When viewed under a magnifying glass (10x) 

or a stereo microscope (16x), pieces of greenish ï yellow leaves are visible, pieces 

of dried fruits with spikes. The smell is mild. The taste of water extract is bitter.  
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2. Microscopic analysis 

For microscopic analysis, samples of raw materials were divided into organs 

(leaves, stems, flowers, roots). 

When analyzing the leaves, their whole parts or pieces of the leaf plate with 

the edge and vein were taken. 

A few pieces of the raw material were placed in a flask or test tube, a 5% 

sodium hydroxide solution diluted with water (1: 1) was added, and boiled for 5 ï 

7 minutes, avoiding strong softening. Then the contents were poured into a glass 

beaker, the liquid was poured through 2 ï 4 layers of gauze, which covered the 

beaker, and the raw materials were thoroughly washed with water, each time 

draining water through the same gauze. The contents of the glass were transferred 

in a small amount of water to a Petri cup. The particles of raw material left on the 

cheesecloth were washed in the same Petri cup. Pieces were taken out of the water 

with a scalpel or spatula and placed on a glass slide in a drop of chloral hydrate 

solution. 

Pieces of raw material, enlightened and placed on a glass slide, were divided 

into two parts with a scalpel or dissecting needles, one of them was carefully 

inverted. 

At different magnifications, using the macroscrew and microscrew, we 

examined the upper and lower epidermis, as well as the deep structures of the leaf 

located under the epidermis (parenchyma, inclusions, vessels, etc.) [7]. 

For the analysis of flowers, its components were taken: a calyx, a corolla. 

The enlightenment method used was the same as for the leaves. Thin petals were 

boiled in sodium hydroxide solution of 5% for no more than 1 min. And they 

prepared micropreparations [7].  

For the analysis of stems and roots, cross sections were prepared. Small 

pieces of organs were placed in cold water and kept about 1 day, then placed in a 

mixture of 95% alcohol and glycerol (1: 1) for 3 days. Cross sections were made, 

which were stained with safranin, and micropreparations were prepared in a chloral 
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hydrate solution [7]. Anatomical and diagnostic signs were examined first at low, 

then at high magnification. 

The study of anatomical signs was carried out using a Biomed 6 microscope, 

magnification 640x, 400x, 160x. 

For microphotography, a DCM 510 digital camera, Scope Photo, was used. 

Cell sizes were measured using an eyepiece micrometer. The results were 

processed in Microsoft Excel. 

 

Microscopic signs [1].  

Whole, crushed raw materials. When examining a leaf from the surface, it 

should be seen that the epidermal cells are oblong, less often round in shape, 20.90  

ï 25.29 ɛm long, 13.97 ï 16.06 ɛm wide, the cell contour is slightly sinuous, there 

are thickenings in the corners of the cells. The stomata are 16.30  ï 18.06 ɛm long, 

13.37 ï 15.94 ɛm wide, located on both sides of the leaf, more of them are found 

on the underside of the leaf. The stomata are surrounded by 3 ï 5 parotid cells 

(anomocytic type). On the entire surface of the leaf, from the lower and upper 

sides, simple unicellular hairs of different lengths (long, medium, short) and widths 

are located. Long hairs 790.80  ï 890.53 ɛm long, 18.27 ï 19.87 ɛm wide, medium 

443.07 ï 493.33 ɛm long, 14.80 ï 17.87 ɛm wide, short hairs long  117.33 ï 

172.53 ɛm, a width of 16.30  ï 18.06 ɛm. Short hairs are predominantly found at 

the top of the leaf. 

At the attachment point of the hair, epidermal cells are located radially, 

forming a rosette. In the leaf mesophyll, crystals of calcium oxalate ï drusen, with 

a diameter of 21.31 ï 23.68 ɛm are found (Fig. 5). 
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Fig. 5. Tribulus terrestris herba (fragments of a leaf preparation, 640x). 

 

a ï epidermal cells, stomata of the anomocytic type, b ï simple hairs along the 

surface of the leaf and along the edge, c ï simple hairs along the edge of the leaf,  

ʘ b 

c d 

e f 
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d ï simple hairs at the top of the leaf, e ï place of hair attachment, f ï drusen of 

calcium oxalate. 

On the transverse section of the stem (Fig. 6), (stem radius 958.00 ï 1430.00 

ɛm), the integumentary tissue is visible ï the epidermis, covered with a cuticle 

layer. 

Primary cortex consists of 5 ï 8 layers of parenchyma, 137.87 ï 200.00 ɛm 

thick. The pericycle consists of 4 to 7 layers of sclerenchyma cells with small 

intercellular spaces, 90.93 ï 122.40 ɛm thick. The conductive system is of non ï 

beam structure, the xylem is clearly visible, with a thickness of 225.20 ï 419.23 

ɛm. The large core consists of parenchymal cells. Calcium oxalate drusen may be 

present in the primary cortex and core. 

Corollary epidermal cells are polygonal, isodiametric, 30.27 ï 34.75 ɛm 

long, 15.40 ï 19.00 ɛm wide. The sepal epidermis consists of cells with slightly 

wavy walls, covered with a smooth cuticle. Stomatal device of anomocytic type. 

The stomata are 18.83 ï 23.67 ɛm long and 13.97 ï 17.00 ɛm wide. Unicellular 

hairs of different lengths (length 202.53 ï 481.04, width 9.47 ï 17.33 ɛm) are 

located on the surface of the sepals and along its edge. Druses with a diameter of 

14.00 ï 19.25 ɛm are found in both the petals and sepals. Spherical pollen with a 

diameter of 38.50 ï 47.30 ɛm is present in flower preparations (Fig. 7). 

On the transverse section of the root (root radius 995.33 - 1802.00 ɛm), a 

periderm is visible with a thickness of 44.13 ï 50.00 ɛm. In the secondary cortex 

(thickness 319.47 ï 517.33 ɛm), the cells of the parenchyma are rectangular in 

shape with a tortuous contour. The non ï bunch structure conducting system 

consists of a secondary phloem, cambium, and a wider zone of secondary xylem 

(xylem thickness 520.53 ï 1469 ɛm). Calcium oxalate crystals ï druses with a 

diameter of 22.67 ï 24.20 ɛm are located in the cortical zone of the root (Fig. 8). 
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 Fig. 6. Tribulus terrestris herba (transverse section of the stem, 640x). 

a ï epidermis, b ï primary cortex, c ï pericycle, d ï phloem, e ï cambium,  

f ï xylem, g ï core. 
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Fig. 7. Tribulus terrestris herba (fragments of a flower preparation, 640x). 

a ï petal of the corolla, b ï sepals with hairs on the surface, 

c ï sepals with hairs along the edge, d ï sepals with drusen, 

e ï pollen; f ï stamen with pollen. 

 

a b 

c d 

e f 
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Fig. 8. Tribulus terretris herba (cross section of the root, 640x). 

a ï periderm, b ï secondary phloem, c ï cambium, d ï secondary xylem. 

 

Powder. When considering a micropreparation of the powder, fragments of 

the epidermis of the leaf blade, calyx and corolla should be visible. The epidermal 

cells are elongated, less often round in shape, the contour of the cells is slightly 

sinuous, there are thickenings in the corners of the cells. The stomata are 

surrounded by 3 ï 5 parotid cells (anomocytic type). There are simple unicellular 

hairs of different lengths. Spherical pollen is present in flower preparations. In the 

sheet mesophyll, crystals of calcium oxalate are drusen. Fragments of the 

epidermis of the stem with straight walls with trichomes of different lengths. 

Fragments of the brown root cork, scraps of fibers, mesh vessels (Fig. 9). 

a 

b 

c 

d 
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Fig. 9. Tribulus terrestris herba (powder) a fragment of 

the mesh vessels, 640x. 
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3. The definition of the main groups of biologically active substances 

High Performance Liquid Chromatography (HPLC) [4,9]. 

Using the method of high performance liquid chromatography in the studied 

samples, the presence of dioscin and protodioscin was confirmed (table 2, Fig. 10-

15). The identification of dioscin and protodioscin in the chromatograms was 

carried out by retention times in comparison with standard samples. The retention 

times of protodioscin and dioscin were 4.93 ± 0.03 and 8.86 ± 0.03 min, 

respectively. 

Additional peaks observed in the chromatograms of the extracts 

corresponded to coextractive compounds, were well separated and did not interfere 

with the determination of target analytes. 

In addition to the qualitative determination of saponins by HPLC, saponins 

in plant materials were quantified. For this, the external standard method was used. 

The maximum dioscin content is observed in the sample of raw materials 

harvested in the Crimea - 1.90 ± 0.02 (p <0.05), and the minimum - in the sample 

from the VILAR. No statistically significant differences were found between the 

dioscin content in the samples prepared in Crimea and Syria. The largest amount of 

protodioscin was also found in the sample from the Crimea ï 15.59 ± 0.28 (p 

<0.05), and the minimum ï In the sample from Moldova (Table 2). 

Table 2 

Quantitative results of dioscin and protodioscin in samples 

Sample 

Dioscin content, mg  

(in 1 g of raw material) 

ʍ ʩʨ. ± SD 

Protodioscin content, mg  

(in 1 g of raw material) 

ʍ ʩʨ. ± SD 

Republic of Moldova, 

surroundings Kishinev city, 

2017 

0,27 ± 0,011* 3,17 ± 0,13* 

Russian Federation, Crimea, 

Laspi Bay, top of Mount 

Kushkaya, 2017 

1,90 ± 0,02 15,59 ± 0,28* 

Syrian Arab Republic,  

surroundings Damascus city, 

2018 

1,67 ± 0,04*  3,80 ± 0,11* 

Russian Federation, VILAR 

Botanical Garden, Moscow 

city, 2016 

0,09 ± 0,02* 1,44 ± 0,38* 

* significance of differences p <0.05
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Fig. 10. Chromatogram of a solution of a standard sample of protodioscin (1333 ng / ml).

 

Fig. 11. Chromatogram of a solution of a standard sample of dioscin (1333 ng / ml). 
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Fig. 12. Chromatograms of the sample solution from Moldova protodioscin (upper), dioscin (lower). 
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Fig. 13. Chromatograms of a solution of a sample from the Crimea (2017) protodioscin (upper), dioscin (lower) 
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Fig. 14. Chromatograms of a solution of a sample from Syria (2018) protodioscin (upper), dioscin (lower). 
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Fig. 15. Chromatograms of the sample solution from VILAR protodioscin (upper), dioscin (lower).
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Thin layer chromatography (TLC)  

1. Determination of the authenticity of saponins (furostanol glycosides) 

About 1.0 g of raw material, crushed to a particle size passing through a 2 mm 

sieve, is heated under reflux in a boiling water bath for 15 minutes with 10 ml of 

alcohol 80%, filtered through a paper filter (test solution). 

Chromatograph in a thin layer of sorbent in the system of chloroform ï methanol 

ï water (61: 32: 7). After drying, the chromatogram is sprayed with a 1% solution of 

para-dimethylaminobenzaldehyde in 4 mol / L methanol solution of hydrochloric acid 

and heated in an oven at a temperature of 60 Üʉ for 2 ï 3 minutes. Four pink spots 

appear (furostanol glycosides) (Fig. 16). 

 

Fig. 16. Scheme of the chromatogram for extracting from Tribulus terrestris 

herba. 

 

 

 

 

 

Start line  

End line 
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2. Determination of the authenticity of flavonoids [2] 

Solution preparation 

The solution of the standard sample routine. About 0.005 g of rutin (rutin 

trihydrate) is dissolved in 10 ml of alcohol 96%. The shelf life of the solution is not 

more than 3 months, when stored in a cool, dark place. 

About 1.0 g of raw material, crushed to a particle size passing through a 2 mm 

sieve, is placed in a 100 ml flask, 15 ml of alcohol 80% are added, heated under reflux 

in a boiling water bath for 5 min, then extraction filtered through a paper filter (test 

solution). 

On the start line of the Silufol analytical chromatographic plate, Silpearl sorbent 

is a broad-porous silica gel with a luminescent indicator, a substrate of aluminum foil 

measuring 15x5 cm is applied with 0.02 ml of the test solution and in parallel with 0.1 

ml of standard sample rutin solution. The sample plate is dried at room temperature for 

5 minutes, placed in a chamber, anhydrous formic acid ð water ð ethyl acetate 

(10:10:80) pre ï saturated for 40 minutes with a mixture of solvents, and 

chromatographed in an ascending manner. When the solvent front passes 80-90% of the 

length of the plate from the start line, it is taken out of the chamber and dried until 

traces of solvents are removed (under draft at room temperature). Then the 

chromatogram is treated with aluminum chloride with a solution of 2% in 96% alcohol, 

kept in an oven at a temperature of 100 ï 105 Üʉ for 2 ï 3 minutes and viewed in UV 

light at a wavelength of 365 nm. The chromatogram of the test solution should show 1 

adsorption zone with yellow-green fluorescence at the level of a standard rutin sample 

(Rf = 5.83); detection of other adsorption zones is allowed (Fig. 17). 
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Fig. 17. Scheme of the chromatogram for extracting from Tribulus terrestris 

herba. 

 

Quantitation.  The literature [8] describes a method for the quantitative 

determination of saponins, however, we believe that this technique is difficult. The 

Tribulus terrestris herba besides saponins contains flavonoids, phenolcarboxylic acids, 

alkaloids, carotenoids, organic acids and other substances [10], therefore we propose to 

evaluate the quality of the Tribulus terrestris herba by the content of the sum of 

flavonoids and extractive substances. The method of spectrophotometric determination 

of the amount of flavonoids is express and easily feasible and allows you to objectively 

assess the quality of raw materials. 

Whole raw materials, ground raw materials, powder: furostanol glycosides ï not 

less than 0.7%; the amount of flavonoids, in terms of routine ï at least 1%; extractive 

substances extracted with alcohol 50% ï not less than 16%. 

 

extraction rutin  

End line 

Start line  
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Furostanol Glycosides 

An analytical sample of the raw material is crushed to the size of the particles 

passing through a sieve with holes with a diameter of 2 mm. About 5 g (accurately 

weighed) of the crushed raw material is placed in a 100 ml flask, 50 ml of methyl 

alcohol are added and a vitrified stirring bar is introduced. 

The flask with the contents is weighed to the nearest 0.01 g, heated to a boil in a 

water bath with a magnetic stirrer and boiled for 1 hour. Then cooled to room 

temperature and weighed. Losses in the mass are replenished with methyl alcohol, 

mixed and filtered through a paper filter. 10 ml of the filtrate was transferred to a 50 ml 

volumetric flask. The volume of the solution was adjusted to the mark with methyl 

alcohol and mixed thoroughly (solution A). 5 ml of solution A is transferred to a glass 

tube, 5 ml of a 1% solution of para-dimethylaminobenzaldehyde in a 4 normal solution 

of hydrochloric acid in methyl alcohol is added (solution B). The tube is closed with a 

glass stopper, shaken and heated for 2 hours in an ultra ï thermostat at a temperature of 

58 Ñ 0.5 Üʉ. The solution is cooled with water to room temperature and its optical 

density is determined at a wavelength of 516 nm in a cuvette with a layer thickness of 

10 mm. As a comparison solution, use a mixture of 5 ml of solution A and 5 ml of a 4 

normal solution of hydrochloric acid in methyl alcohol, which is also kept in an ultra ï 

thermostat at 58 ± 0.5 ° C. The content of furostanol glycosides in percent (X) in terms 

of absolutely dry raw materials is calculated by the formula: 

ˢ
˞ ȟ

, where 

C ï Is the amount of cobalt chloride found by the calibration graph in grams; 

0,009401 ï conversion factor of the concentration of cobalt chloride to the 

concentration of furostanol glycosides; m ï Is the mass of raw materials in grams; W ï 

Is the loss in mass when drying the raw material in percent; k ï Is the correction factor 

for the titer of hydrochloric acid. 
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Construction of a calibration graph. An exact sample of 5.0000 g of cobalt 

chloride is placed in a 100 ml volumetric flask, dissolved in water, 1 drop of 

concentrated hydrochloric acid is added and the volume is made up to the mark with 

water. In volumetric flasks with a capacity of 25 ml are selected with a burette of 2.5; 

5.0; 7.5; 10.0; 12.5 and 15 ml of the original solution and adjust the volume of the 

solution to the mark with water. The resulting solutions contain, respectively, 

5,10,15,20,25,30 mg of cobalt chloride in 1 ml. The optical density of the solutions was 

measured on a spectrophotometer at a wavelength of 518 nm in a cuvette with a layer 

thickness of 10 mm, using water as a comparison solution. According to the results of 

measuring the optical density of the solutions, a calibration graph is constructed, 

plotting the cobalt chloride content in grams in 1 ml on the abscissa axis, and the optical 

density of the solution on the ordinate axis. 

Note. 

1. Preparation of a 4 normal solution hydrochloric acid solution. 340 ml of 

concentrated hydrochloric acid (density 1.19) is diluted with methyl alcohol to 1 liter. 

Setting the caption. 12 ml of the prepared solution is introduced into a volumetric flask 

with a capacity of 200 ml, the solution volume is adjusted to the mark with methyl 

alcohol and mixed thoroughly (0.5 normal solution of hydrochloric acid in methyl 

alcohol is obtained). Then proceed as indicated when setting the titer of a 0.5 normal 

solution hydrochloric acid. 

2. Preparation of a 1% solution of para-dimethylaminobenzaldehyde. 5 g of para-

dimethylaminobenzaldehyde are placed in a 500 ml volumetric flask, about 200 ml of a 

4 normal solution of hydrochloric acid in methyl alcohol are added, and after the 

precipitate is dissolved, the volume is adjusted to the mark with a 4 normal solution of 

hydrochloric acid in methyl alcohol. 

 

The amount of flavonoids in terms of rutin [3] 

An analytical sample of the raw material is crushed to the size of the particles 

passing through a sieve with holes with a diameter of 2 mm About 3.0 g (accurately 

weighed) of the crushed raw material is placed in a flask with a thin section with a 




