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ɺɺɽɼɽʅʀɽ 

 

 

 ʊʝʭʥʦʛʝʥʝʟ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʛʝʦʩʠʩʪʝʤ ʨʘʟʣʠʯʥʦʛʦ 

ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʚʳʟʳʚʘʝʤʦʤ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʦ ʠʟʚʣʝʯʝʥʠʶ ʠʟ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʝ ʤʠʥʝʨʘʣʴʥʳʭ ʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (ɻʣʘʟʦʚʩʢʘʷ, 1988). 

 ʆʩʥʦʚʥʳʤʠ ʟʘʛʨʷʟʥʷʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʥʘ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʥʝʬʪʷʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʷʚʣʷʶʪʩʷ ʥʝʬʪʴ, ʧʣʘʩʪʦʚʳʝ ʚʦʜʳ, ʧʦʧʫʪʥʳʝ ʛʘʟʳ ʠ ʧʨʦʜʫʢʪʳ 

ʩʛʦʨʘʥʠʷ ʧʦʧʫʪʥʦʛʦ ʛʘʟʘ. ʀʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚʳʨʘʞʘʶʪʩʷ ʚ ʪʝʭʥʦʛʝʥʝʟʝ 

ʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʤʝʭʘʥʦʛʝʥʝʟ, ʙʠʪʫʤʠʟʘʮʠʶ, ʛʘʣʦʛʝʥʝʟ ʠ 

ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ (ʉʦʣʥʮʝʚʘ, 1998). 

 ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʦʪʚʝʪʳ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ ʥʘ ʪʝʭʥʦʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʦ ʬʦʨʤʘʤ ʠ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʠʟʤʝʥʝʥʥʘʷ 

ʧʨʠʨʦʜʥʘʷ ʩʨʝʜʘ ʯʘʩʪʦ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ çʘʛʨʝʩʩʠʚʥʦʡè ʢ ʚʩʪʨʦʝʥʥʳʤ ʚ ʥʝʝ 

ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʲʝʢʪʘʤ (ʈʝʡʤʝʨʩ, 1990). 

 ʅʝʬʪʝʜʦʙʳʯʘ ʚ ʫʩʣʦʚʠʷʭ ʢʘʨʩʪʘ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʪʨʠʮʘʪʝʣʴʥʳʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʧʦʩʢʦʣʴʢʫ ʢʘʨʩʪ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʤʠʛʨʘʮʠʠ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʳʭ ʟʘʛʨʷʟʥʝʥʠʡ (ʂʘʪʘʝʚ ʠ ʜʨ., 2003; 

ʄʘʢʩʠʤʦʚʠʯ, 2009). ʂʘʨʩʪʦʚʳʝ ʤʘʩʩʠʚʳ ʠ, ʦʩʦʙʝʥʥʦ, ʪʘʢʦʡ ʠʭ ʵʣʝʤʝʥʪ, ʢʘʢ 

ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳ ʚ ʫʩʣʦʚʠʷʭ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʷʭ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʧʨʠʨʦʜʥʘʷ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʢʘʨʩʪʦʚʳʭ ʤʘʩʩʠʚʦʚ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʠʟʢʘʷ ʝʩʪʝʩʪʚʝʥʥʘʷ 

ʟʘʱʠʱʝʥʥʦʩʪʴ ʧʦʜʟʝʤʥʳʭ ʪʨʝʱʠʥʥʦ-ʢʘʨʩʪʦʚʳʭ ʚʦʜ, ʢʘʢ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʩʩʠʚʘ, 

ʪʘʢ ʠ ʩ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ (ʂʦʩʪʘʨʝʚ, 2015; ʄʝʱʝʨʷʢʦʚʘ, 2011).  

 ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʦʙʣʝʤʝ ʠʟʤʝʥʝʥʠʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʨʘʡʦʥʘʭ ʥʝʬʪʝʜʦʙʳʯʠ, ʥʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʠʭ ʢʘʩʘʝʪʩʷ ʥʝʟʘʢʘʨʩʪʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʅʘʣʠʯʠʝ 
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ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʧʦʨʦʜ, ʧʦʣʦʩʪʝʡ, ʦʩʦʙʝʥʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʧʨʠ ʜʦʙʳʯʝ ʥʝʬʪʠ.  

 ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʳʷʚʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ (ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ, ʧʦʯʚ, ʚʦʟʜʫʭʘ) ʚ 

ʀʨʝʥʩʢʦʤ ʢʘʨʩʪʦʚʦʤ ʨʘʡʦʥʝ ʧʨʠ ʜʦʙʳʯʝ ʥʝʬʪʠ. 

  ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 

1. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʠʟʤʝʥʝʥʠʠ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ ʚ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

2. ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʠʟʫʯʝʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʢʘʨʩʪʦʚʦʤ ʨʘʡʦʥʝ. ʉʦʟʜʘʪʴ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ.  

3. ʈʘʩʩʤʦʪʨʝʪʴ ʢʘʨʩʪ ʀʨʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ʢʘʢ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʨʠ ʜʦʙʳʯʝ 

ʥʝʬʪʠ. 

4. ɺʳʷʚʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʤʝʭʘʥʦʛʝʥʝʟʘ. 

5. ʆʧʨʝʜʝʣʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʠʪʫʤʠʟʘʮʠʠ ʚ ʢʘʨʩʪʦʚʦʤ ʨʘʡʦʥʝ. 

6. ʀʟʫʯʠʪʴ ʛʘʣʦʛʝʥʝʟ ʧʦ ʜʘʥʥʳʤ ʦ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʭʣʦʨʠʜʦʚ, ʛʠʜʨʦʢʘʨʙʦʥʘʪʦʚ ʠ 

ʩʫʣʴʬʘʪʦʚ. 

7. ʋʩʪʘʥʦʚʠʪʴ ʠʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

8. ɼʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʨ.  ʗʩʳʣ. 

 ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʢʘʨʩʪʦʚʳʡ ʨʘʡʦʥ ʚ ʫʩʣʦʚʠʷʭ ʥʝʬʪʝʜʦʙʳʯʠ. 

 ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʤʝʥʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʪʦʢʦʚ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʢʘʨʩʪʘ. 

ʌʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʘʪʝʨʠʘʣʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ 

ʪʝʨʨʠʪʦʨʠʠ ʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʗʩʳʣ (ʇʝʨʤʩʢʠʡ ʢʨʘʡ) ʚ 

2016-2018 ʛʛ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʦʙʟʦʨʘ, 
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ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʚʠʟʫʘʣʴʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ, 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. 

ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʠ ʨʘʟʥʦʩʝʟʦʥʥʫʶ ʩʧʣʦʰʥʫʶ 

ʘʵʨʦʬʦʪʦʩʲʝʤʢʫ ʩ ʧʦʤʦʱʴʶ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ (ɹʇʃɸ), 

ʙʫʨʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʩʢʚʘʞʠʥ, ʦʪʙʦʨ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, 

ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʛʘʟʦʛʝʦʭʠʤʠʯʝʩʢʫʶ 

ʩʲʸʤʢʫ, ʦʪʙʦʨ ʚʦʜʥʳʭ ʠ ʧʦʯʚʝʥʥʳʭ ʧʨʦʙ ʜʣʷ ʙʠʦʠʥʜʠʢʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʦʜʛʦʪʦʚʢʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʩʨʝʜʝ ArcGIS 10.5, 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʧʦʩʣʫʞʠʣʠ ʦʨʪʦʬʦʪʦʧʣʘʥʳ ʤʘʩʰʪʘʙʘ 1:2000, 

ʨʘʟʨʝʰʝʥʠʷ 10 ʩʤ/ʧʠʢʩ, ʧʣʘʥʦʚʘʷ ʪʦʯʥʦʩʪʴ 2 ʤ.  

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ. ʀʟʫʯʝʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʀʨʝʥʩʢʦʤ ʢʘʨʩʪʦʚʦʤ ʨʘʡʦʥʝ (ʥʘ ʧʨʠʤʝʨʝ ʚʦʜʦʩʙʦʨʥʦʛʦ 

ʙʘʩʩʝʡʥʘ ʨ. ʗʩʳʣ) ʚ ʫʩʣʦʚʠʷʭ ʥʝʬʪʝʜʦʙʳʯʠ, ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦʙ ʘʢʢʫʤʫʣʷʮʠʠ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʨʘʟʤʝʱʝʥʠʠ ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʟʘʛʨʷʟʥʝʥʠʷ. ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʦ ʩʧʣʦʰʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ɹʇʃɸ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʧʨʦʷʚʣʝʥʠʡ, ʯʪʦ ʧʦʤʦʛʣʦ ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʠ 

ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʦʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʧʨʦʮʝʩʩʘʤ ʤʝʭʘʥʦʛʝʥʝʟʘ, ʙʠʪʫʤʠʟʘʮʠʠ, 

ʛʘʣʦʛʝʥʝʟʘ ʚ ʧʨʝʜʝʣʘʭ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ. ɼʣʷ ʀʨʝʥʩʢʦʛʦ ʢʘʨʩʪʦʚʦʛʦ ʨʘʡʦʥʘ 

ʚʧʝʨʚʳʝ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʠʥʜʠʢʘʪʦʨʦʚ ʙʠʪʫʤʠʟʘʮʠʠ ʠ ʛʘʣʦʛʝʥʝʟʘ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʪʨʦʬʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʫʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʠʭ ʠ ʛʘʣʦʬʠʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ. ʇʦʣʫʯʠʣʘ ʨʘʟʚʠʪʠʝ 

ʪʝʦʨʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ɺʳʷʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʤʠʛʨʘʮʠʠ, ʘʢʢʫʤʫʣʷʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʦʣʝʡ ʚ ʫʩʣʦʚʠʷʭ ʢʘʨʩʪʘ ʧʨʠ ʜʦʙʳʯʝ 

ʥʝʬʪʠ. ʈʘʩʩʯʠʪʘʥʘ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʝʤʢʦʩʪʴ ʢʘʨʩʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ʢ ʘʢʢʫʤʫʣʷʮʠʠ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʠ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʠʤʝʶʪ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʭʥʦʛʝʥʝʟʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʫʣʴʬʘʪʥʳʭ ʠ ʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʭ ʢʘʨʩʪʦʚʳʭ 

ʨʘʡʦʥʘʭ. ʀʟʫʯʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʤʦʛʫʪ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ ʚ ʢʘʯʝʩʪʚʝ ʭʨʘʥʠʣʠʱ ʫʛʣʝʚʦʜʦʨʦʜʦʚ.  
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʨʝʜʘʥʳ ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʤʫ ʧʨʝʜʧʨʠʷʪʠʶ ʧʨʠ   

ʚʳʧʦʣʥʝʥʠʠ ʥʘʫʯʥʳʭ ʫʩʣʫʛ, ʚʢʣʶʯʝʥʳ ʚ ʙʘʟʫ ʜʘʥʥʳʭ çʊʝʭʥʦʛʝʥʥʘʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʢʘʨʩʪʦʚʦʤ ʨʘʡʦʥʝè (RU 2021621102 ʦʪ 

21.04.2021). ʏʘʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ 

ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ˉ20-45-596018. 

ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʚʪʦʨʦʤ ʚ ʫʯʝʙʥʳʭ ʢʫʨʩʘʭ ʜʠʩʮʠʧʣʠʥ 

çʆʩʥʦʚʳ ʵʢʦʣʦʛʠʠè, çʈʝʩʫʨʩʦʚʝʜʝʥʠʝè, çɺʚʝʜʝʥʠʝ ʚ ʩʧʝʮʠʘʣʴʥʦʩʪʴè, ʘ ʪʘʢʞʝ ʧʨʠ 

ʥʘʧʠʩʘʥʠʠ ʢʫʨʩʦʚʳʭ ʠ ʚʳʧʫʩʢʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʙʘʢʘʣʘʚʨʘʤʠ 

ʥʘʧʨʘʚʣʝʥʠʷ çʕʢʦʣʦʛʠʷ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝè.  

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ʅʘʣʠʯʠʝ ʧʦʣʦʩʪʝʡ ʚ ʢʘʨʩʪʦʚʦʤ ʤʘʩʩʠʚʝ ʦʧʨʝʜʝʣʷʝʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʠʪʝʣʴʥʦʛʦ ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʝʤʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

2. ɹʠʪʫʤʠʟʘʮʠʷ ʚ ʢʘʨʩʪʦʚʦʤ ʨʘʡʦʥʝ ʥʦʩʠʪ ʭʨʦʥʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʚʳʟʚʘʥʘ 

ʧʦʩʪʫʧʣʝʥʠʝʤ ʠ ʤʠʛʨʘʮʠʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ, ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ, 

ʧʦʯʚʘʭ, ʘ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʫʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʠʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

3. ʇʨʦʷʚʣʝʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʛʘʣʦʛʝʥʝʟʘ ʥʘʭʦʜʠʪ ʚʳʨʘʞʝʥʠʝ ʚ 

ʫʚʝʣʠʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʠʜʦʚ ʠ ʛʠʜʨʦʢʘʨʙʦʥʘʪʦʚ ʚ ʧʨʦʙʘʭ ʚʦʜʳ ʠ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʦʙʱʝʩʪʚ ʛʘʣʦʬʠʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ.       

4. ɺʳʷʚʣʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʝʭʘʥʦʛʝʥʝʟʘ, 

ʙʠʪʫʤʠʟʘʮʠʠ ʠ ʛʘʣʦʛʝʥʝʟʘ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʘʟʦʛʝʦʭʠʤʠʯʝʩʢʦʡ 

ʩʲʝʤʢʠ ʠ ʬʦʨʤʠʨʫʶʪ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚʦʜʦʩʙʦʨʥʦʛʦ 

ʙʘʩʩʝʡʥʘ ʨ. ʗʩʳʣ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʙʦʩʥʦʚʘʥʥʦʩʪʴ 

ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ ʜʘʥʥʳʭ, ʧʨʠʤʝʥʝʥʠʝʤ ʦʙʱʝʧʨʠʥʷʪʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʤʝʪʦʜʦʚ, ʩʧʣʦʰʥʳʤ ʦʙʩʣʝʜʦʚʘʥʠʝʤ ʧʨʠ ʧʦʤʦʱʠ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ, ʧʨʦʚʝʜʝʥʠʝʤ 

ʘʥʘʣʠʟʦʚ ʚ ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʭ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʱʝʧʨʠʟʥʘʥʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ.  
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 ʉʦʦʪʚʝʪʩʪʚʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ʊʝʤʘ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʧʘʩʧʦʨʪʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ɺɸʂ 1.6.21. (25.00.36) ï ɻʝʦʵʢʦʣʦʛʠʷ (ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʥʘʫʢʠ) ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʫʥʢʪʘʤ: 5. ʇʨʠʨʦʜʥʘʷ ʩʨʝʜʘ ʠ ʠʥʜʠʢʘʪʦʨʳ ʝʝ ʠʟʤʝʥʝʥʠʷ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ (ʭʠʤʠʯʝʩʢʦʝ ʠ ʨʘʜʠʦʘʢʪʠʚʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʙʠʦʪʳ, ʧʦʯʚ, ʧʦʨʦʜ, 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ), ʥʘʚʝʜʝʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʠʟʤʝʥʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʢʨʠʦʣʠʪʦʟʦʥʳ. 14. ʅʘʫʯʥʳʝ ʦʩʥʦʚʳ ʦʨʛʘʥʠʟʘʮʠʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʢʘ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ. ɸʚʪʦʨ ʧʨʠʥʠʤʘʣʘ ʣʠʯʥʦʝ ʫʯʘʩʪʠʝ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʣʝʚʳʭ ʦʙʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʦʠʟʚʦʜʠʣʘ ʦʪʙʦʨ ʧʨʦʙ, ʩʙʦʨ, ʦʙʦʙʱʝʥʠʝ, 

ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʤʘʪʝʨʠʘʣʘ, ʩʦʟʜʘʥʠʠ ʙʘʟʳ ʜʘʥʥʳʭ 

çʊʝʭʥʦʛʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʢʘʨʩʪʦʚʦʤ ʨʘʡʦʥʝè. ʇʦʜʛʦʪʦʚʢʘ 

ʢ ʧʝʯʘʪʠ ʩʪʘʪʝʡ, ʦʪʨʘʞʘʶʱʠʭ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʢʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʪʘʢ ʠ ʧʨʠ ʫʯʘʩʪʠʠ ʩʦʘʚʪʦʨʦʚ. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʙʳʣʠ ʠʟʣʦʞʝʥʳ ʥʘ 

ʢʦʥʬʝʨʝʥʮʠʷʭ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ: ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʰʢʦʣʘ-ʩʝʤʠʥʘʨ ʤʦʣʦʜʳʭ 

ʫʯʝʥʳʭ ʧʘʤʷʪʠ ʅ.ʌ. ʈʝʡʤʝʨʩʘ ʠ ʌ.ʈ. ʐʪʠʣʴʤʘʨʢʘ çɸʥʪʨʦʧʦʛʝʥʥʘʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳè (ʇʝʨʤʴ, 2017 ʛ., 2018 ʛ., 2023 ʛ.), 

ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ 

ʦʩʚʦʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʧʨʠʘʨʢʪʠʯʝʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʈʦʩʩʠʠè 

(ɸʨʭʘʥʛʝʣʴʩʢ, 27-28 ʩʝʥʪʷʙʨʷ 2018 ʛ.), VII ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ 

ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʠʭ ʚʦʜʦʩʙʦʨʦʚè (ʇʝʨʤʴ, 30 ʤʘʷ-2 ʠʶʥʷ 2019 ʛ.), ɺʩʝʨʦʩʩʠʡʩʢʘʷ 

ʰʢʦʣʘ-ʩʝʤʠʥʘʨ çʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳè (ʇʝʨʤʴ, 2021 ʛ., 2023 ʛ.), EGU General 

Assembly 2022 (Vienna, Austria & Online, 23-27 ʤʘʷ 2022 ʛ.). 

ʇʫʙʣʠʢʘʮʠʠ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 18 ʨʘʙʦʪ, 2 ʠʟ ʥʠʭ 

ï ʚ ʠʟʜʘʥʠʷʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ, 3 ï ʚ ʠʟʜʘʥʠʷʭ, ʚʭʦʜʷʱʠʭ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ 
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ʨʝʬʝʨʘʪʠʚʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ Scopus (2 ʠʟ ʥʠʭ ʚ ʞʫʨʥʘʣʘʭ Q1-Q2), 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ çʊʝʭʥʦʛʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ 

ʢʘʨʩʪʦʚʦʤ ʨʘʡʦʥʝè (RU 2021621102 ʦʪ 21.04.2021). 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʪʨʝʭ ʛʣʘʚ, 

ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʨʠʣʦʞʝʥʠʡ. ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʩʦʩʪʦʠʪ ʠʟ 155 

ʠʩʪʦʯʥʠʢʦʚ. ʈʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 190 ʩʪʨʘʥʠʮʘʭ, ʚʢʣʶʯʘʷ 6 ʧʨʠʣʦʞʝʥʠʡ, 28 ʪʘʙʣʠʮ 

ʠ 73 ʨʠʩʫʥʢʘ.  

ɺʦ ʚʚʝʜʝʥʠʠ ʦʙʦʟʥʘʯʝʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʮʝʣʴ, ʟʘʜʘʯʠ, ʦʙʲʝʢʪ ʠ 

ʧʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ, ʣʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ, ʘʧʨʦʙʘʮʠʷ. ɺ ʛʣʘʚʝ 1 ʧʨʠʚʦʜʠʪʩʷ 

ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʧʦ ʦʩʥʦʚʥʳʤ ʚʠʜʘʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʚ 

ʨʘʡʦʥʘʭ ʥʝʬʪʝʜʦʙʳʯʠ. ɺ ʛʣʘʚʝ 2 ʩʦʜʝʨʞʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʙʨʘʥʥʦʤ ʤʘʪʝʨʠʘʣʝ 

ʠ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʨʘʙʦʪʝ ʤʝʪʦʜʘʭ, ʘ ʪʘʢʞʝ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʡʦʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʛʣʘʚʝ 3 ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʙʘʩʩʝʡʥʝ 

ʨ. ʗʩʳʣ ʯʝʨʝʟ ʧʨʦʮʝʩʩʳ ʤʝʭʘʥʦʛʝʥʝʟʘ, ʙʠʪʫʤʠʟʘʮʠʠ, ʛʘʣʦʛʝʥʝʟʘ, ʟʘʛʨʷʟʥʝʥʠʷ 

ʚʦʟʜʫʭʘ, ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʨʩʪʘ, ʜʘʥʥʳʝ ʧʦ 

ʙʠʦʠʥʜʠʢʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʢʘʨʪʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. 

ʆʩʥʦʚʥʳʝ ʚʳʚʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʟʘʢʣʶʯʝʥʠʠ.  

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ 

ʜ.ʛ.ʥ., ʧʨʦʬʝʩʩʦʨʫ ʉʝʨʛʝʶ ɸʣʝʢʩʝʝʚʠʯʫ ɹʫʟʤʘʢʦʚʫ. ʅʝʦʮʝʥʠʤʫʶ ʧʦʤʦʱʴ ʚ 

ʧʦʣʝʚʳʭ ʨʘʙʦʪʘʭ, ʩʙʦʨʝ ʤʘʪʝʨʠʘʣʘ, ʢʦʥʩʫʣʴʪʘʮʠʠ ʦʢʘʟʘʣʠ ʩʦʪʨʫʜʥʠʢʠ ʢʘʬʝʜʨʳ 

ʙʠʦʛʝʦʮʝʥʦʣʦʛʠʠ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʇɻʅʀʋ, ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ 

ʨʘʙʦʪʝ ʀʕɻʄ ʋʨʆ ʈɸʅ, ʜ.ʙ.ʥ. ɼ.ʆ. ɽʛʦʨʦʚʘ. 
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ɻʃɸɺɸ 1. ʊɽʍʅʆɻɽʅʅʓɽ ɺʆɿɼɽʁʉʊɺʀʗ ʅɸ ʇʈʀʈʆɼʅʋʖ ʉʈɽɼʋ ɺ 

ʈɸʁʆʅɸʍ ʅɽʌʊɽɼʆɹʓʏʀ 

 

ʇʦʩʪʫʧʣʝʥʠʝ ʚ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʥʝʬʪʠ, ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ (ʅʇ), 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʛʘʟʦʚ ʠʟ ʩʢʚʘʞʠʥ, ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʤʝʩʪ ʭʨʘʥʝʥʠʷ ʠ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʜʘʝʪ ʥʘʯʘʣʦ ʪʝʭʥʦʛʝʥʥʳʤ ʧʦʪʦʢʘʤ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʀʭ ʤʘʩʰʪʘʙʳ ʠ ʚʣʠʷʥʠʝ ʥʘ ʙʠʦʩʬʝʨʫ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ, ʭʘʨʘʢʪʝʨʦʤ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʝʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ (ʇʠʢʦʚʩʢʠʡ, 2019). 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ ʧʦʩʚʷʱʝʥʦ ʠʟʫʯʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʄʠʨʦʚʦʛʦ 

ʦʢʝʘʥʘ ʥʝʬʪʴʶ ʠ ʅʇ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʠʟʫʯʝʥʦ ʟʘʛʨʷʟʥʝʥʠʝ ʥʘʟʝʤʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ, ʠʟʤʝʥʝʥʠʷ ʞʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʢʘʨʩʪʦʚʳʭ ʨʘʡʦʥʘʭ ʧʨʠ ʜʦʙʳʯʝ 

ʥʝʬʪʠ ʠʟʫʯʝʥ rʝʱʝ ʩʣʘʙʝʝ. 

ɺʣʠʷʥʠʶ ʥʝʬʪʝʜʦʙʳʯʠ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ 

ʅ.ʇ. ʉʦʣʥʮʝʚʦʡ, ʄ.ɸ. ɻʣʘʟʦʚʩʢʦʡ, ʖ.ʀ. ʇʠʢʦʚʩʢʦʛʦ, ʉ.ɸ. ɹʫʟʤʘʢʦʚʘ, ɸ.ɺ. 

ʉʦʨʦʤʦʪʠʥʘ, ɸ.ʇ. ʍʘʫʩʪʦʚʘ, ʋ.ʊ. ɻʘʡʨʘʙʝʢʦʚʘ, ɹ.ɸ. ɹʘʯʫʨʠʥʘ, ʉ.ʄ. ʂʦʩʪʘʨʝʚʘ ʠ 

ʜʨ. ɺ ʨʘʙʦʪʘʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʘʚʪʦʨʦʚ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ 

ʦʙʫʩʣʦʚʣʝʥʳ ʬʠʟʠʯʝʩʢʠʤʠ (ʤʝʭʘʥʦʛʝʥʝʟ) ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ 

(ʙʠʪʫʤʠʟʘʮʠʷ, ʛʘʣʦʛʝʥʝʟ, ʘʪʤʦʩʬʝʨʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ), ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʩ 

ʤʦʤʝʥʪʘ ʦʙʫʩʪʨʦʡʩʪʚʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʧʨʠ ʘʚʘʨʠʷʭ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʘʭ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʳʙʨʦʩʘʭ ʠ ʤʦʛʫʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. 

 

1.1. ʄʝʭʘʥʦʛʝʥʝʟ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

 

ʇʦʜ ʤʝʭʘʥʦʛʝʥʝʟʦʤ ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ ʤʠʛʨʘʮʠʶ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ 

ʚʝʱʝʩʪʚʘ ʚ ʣʘʥʜʰʘʬʪʘʭ ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʪʚʝʨʜʳʭ ʤʘʩʩ (ɻʣʘʟʦʚʩʢʘʷ, 

1988). 

ʅʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ ï ʤʝʭʘʥʦʛʝʥʝʟ ï ʥʘʯʠʥʘʝʪʩʷ ʫʞʝ ʥʘ 

ʵʪʘʧʝ ʦʙʫʩʪʨʦʡʩʪʚʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʢʦʛʜʘ ʧʨʦʢʣʘʜʳʚʘʶʪʩʷ ʜʦʨʦʛʠ ʠ 
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ʪʨʫʙʦʧʨʦʚʦʜʳ, ʦʙʦʨʫʜʫʶʪʩʷ ʙʫʨʦʚʳʝ ʧʣʦʱʘʜʢʠ, ʩʪʨʦʷʪʩʷ ʜʨʫʛʠʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʦʙʲʝʢʪʳ. ʇʨʦʠʩʭʦʜʠʪ ʤʝʭʘʥʠʯʝʩʢʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ çʚʢʣʠʥʠʚʘʥʠʝè ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ ʚ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ (ʄʦʣʜʘʚʘʥʦʚ, 1988). 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʳ ʠ ʛʨʫʥʪʳ ʧʨʠʚʦʜʷʪ ʢ ʥʘʨʫʰʝʥʠʶ 

ʨʘʚʥʦʚʝʩʠʷ ʚ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʧʦʷʚʣʝʥʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʚʪʦʨʠʯʥʳʭ 

ʪʝʭʥʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʣʘʥʜʰʘʬʪʘʭ (ʇʠʢʦʚʩʢʠʡ, 2019). 

ɺʤʝʩʪʝ ʩ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʨʝʣʴʝʬʘ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ 

ʩʪʦʢʘ, ʧʦʜʪʦʧʣʝʥʠʷ ʠʣʠ ʦʩʫʰʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʘʢʪʠʚʠʟʘʮʠʷ ʵʨʦʟʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʤʦʠʥ, ʧʨʦʩʘʜʦʢ, ʦʧʦʣʟʥʝʡ, ʦʚʨʘʛʦʚ. ʄʝʭʘʥʠʯʝʩʢʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʨʫʰʘʶʪ ʮʝʣʦʩʪʥʦʩʪʴ ʧʦʯʚ, ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʧʦʛʨʝʙʝʥʠʝ ʧʦʜ ʩʣʦʝʤ 

ʪʝʭʥʦʛʝʥʥʳʭ ʥʘʥʦʩʦʚ. ɺʦʟʥʠʢʘʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʤʦʛʫʪ ʙʳʪʴ 

ʦʙʨʘʪʠʤʳʤʠ ʠ ʥʝʦʙʨʘʪʠʤʳʤʠ ï ʚʩʝ ʟʘʚʠʩʠʪ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʥʘʨʫʰʝʥʠʷ ʠ ʛʣʫʙʠʥʳ ʧʝʨʝʩʪʨʦʡʢʠ ʧʦʯʚʝʥʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʂʦʣʠʯʝʩʪʚʦ ʠ ʦʧʘʩʥʦʩʪʴ ʚʪʦʨʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ï ʩʣʝʜʩʪʚʠʡ ʤʝʭʘʥʦʛʝʥʝʟʘ ʤʦʛʫʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʪʴ ʧʝʨʚʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʣʘʥʜʰʘʬʪʘ, ʘ ʧʣʦʱʘʜʴ 

ʧʦʚʨʝʞʜʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ï ʧʣʦʱʘʜʴ ʟʝʤʝʣʴʥʦʛʦ ʦʪʚʦʜʘ. 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʦʤʠʤʦ 

ʩʦʢʨʘʱʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʥʘʨʫʰʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʚ 

ʵʢʦʩʠʩʪʝʤʘʭ, ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʝʯʥʦʛʦ ʩʪʦʢʘ, ʚʳʟʳʚʘʶʪ ʫʩʠʣʝʥʠʝ ʧʨʠʨʦʜʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʫʚʝʣʠʯʠʚʘʶʱʠʭ ʩʢʦʨʦʩʪʴ ʜʘʣʴʥʝʡʰʝʡ ʜʝʛʨʘʜʘʮʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ï ʢʨʠʦʛʝʥʝʟʘ, ʵʨʦʟʠʠ ʠ ʜʝʬʣʷʮʠʠ (ʇʠʢʦʚʩʢʠʡ, ʆʩʥʦʚʳ é, 2019). 

ʀʟʤʝʥʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʨʫʰʝʥʠʷ 

ʧʦʯʚ ʠʤʝʝʪ ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ ʚ ʨʘʟʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʫʩʣʦʚʠʷʭ (ʇʠʢʦʚʩʢʠʡ, 2019). 

ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʠ ʧʦʜʟʝʤʥʳʡ ʤʝʭʘʥʦʛʝʥʝʟ ʤʦʞʥʦ 

ʥʘʙʣʶʜʘʪʴ ʥʘ ʵʪʘʧʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʦʙʫʩʪʨʦʡʩʪʚʘ ʧʨʦʤʳʩʣʦʚ, ʦʜʥʘʢʦ, ʟʘʤʝʪʥʳʝ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʚʦʟʥʠʢʘʶʪ ʝʱʝ ʧʨʠ ʧʦʠʩʢʘʭ ʠ ʨʘʟʚʝʜʢʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʧʨʦʜʦʣʞʘʶʪʩʷ ʧʦʟʜʥʝʝ, ʧʨʠ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʉʦʣʥʮʝʚʘ, 1998). 

ɺ ʧʨʦʮʝʩʩʝ ʤʝʭʘʥʦʛʝʥʝʟʘ ʬʦʨʤʠʨʫʶʪʩʷ ʥʦʚʳʝ ʪʝʭʥʦʛʝʥʥʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ: 

1) ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʚʘʣʘʤʠ, ʥʘʩʳʧʷʤʠ, ʦʪʚʘʣʘʤʠ 
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ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʛʨʫʥʪʦʚ; 2) ʦʪʨʠʮʘʪʝʣʴʥʳʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʝʤʣʷʥʳʤʠ ʘʤʙʘʨʘʤʠ, 

ʢʘʨʴʝʨʘʤʠ, ʪʨʘʥʰʝʷʤʠ ʠ ʪ.ʜ. (ʉʦʣʥʮʝʚʘ, 1998).  

ʇʦʚʨʝʞʜʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʧʣʦʱʘʜʠ 

ʟʝʤʝʣʴʥʦʛʦ ʦʪʚʦʜʘ. ʊʘʢ, ʚ ʪʫʥʜʨʘʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʰʠʨʠʥʘ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ 

ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 30-100 ʤ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚʦʟʥʠʢʘʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʪʦʨʠʯʥʳʝ ʨʘʟʨʫʰʝʥʠʷ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʦʣʠʤʘʛʠʩʪʨʘʣʝʡ. 

ʅʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʨʝʜʪʫʥʜʨʦʚʳʭ ʣʝʩʦʚ ʠ ʨʝʜʢʦʣʝʩʠʡ. 

ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʙʫʨʦʚʳʭ ʧʣʦʱʘʜʦʢ ʚ ʪʫʥʜʨʦʚʦʡ ʟʦʥʝ ʠʥʪʝʥʩʠʚʥʳʝ 

ʧʦʚʨʝʞʜʝʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʧʨʝʚʳʰʘʶʪ 3 ʛʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʳ 

ʦʪʚʦʜʘ ʟʝʤʝʣʴ. ɺʩʢʨʳʪʠʝ ʨʳʭʣʳʭ ʩʫʙʩʪʨʘʪʦʚ ʧʨʠ ʨʘʙʦʪʝ ʪʷʞʝʣʦʡ ʪʝʭʥʠʢʠ ʠʣʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʪʦʨʠʯʥʦʡ ʵʨʦʟʠʠ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʜʝʬʣʷʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

(ʐʠʣʦʚʘ, 1978). ʀʭ ʧʝʨʚʠʯʥʳʤ ʧʫʩʢʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ ʤʦʞʝʪ ʙʳʪʴ ʫʥʠʯʪʦʞʝʥʠʝ 

ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʝ ʪʦʣʴʢʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠʣʠ ʦʨʛʘʥʦʛʝʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ 

ʧʦʯʚʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʠʥʝʨʘʣʴʥʳʝ ʛʦʨʠʟʦʥʪʳ ʧʦʯʚ ʠʩʩʫʰʘʶʪʩʷ, ʘ ʚ ʩʝʚʝʨʥʳʭ 

ʨʘʡʦʥʘʭ ʈʦʩʩʠʠ, ʛʜʝ ʨʘʟʚʠʪʘ ʤʝʨʟʣʦʪʘ, ʪʘʢʞʝ ʠ ʧʨʦʪʘʠʚʘʶʪ. ɺʩʣʝʜʩʪʚʠʝ 

ʜʝʬʣʷʮʠʦʥʥʦʛʦ ʨʘʟʚʝʚʘʥʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʦʙʰʠʨʥʳʝ ʧʝʩʯʘʥʳʝ ʪʝʭʥʦʛʝʥʥʳʝ 

çʘʨʝʥʳè (ʐʠʣʦʚʘ, 1977; ɺʘʩʠʣʴʝʚʩʢʘʷ ʠ ʜʨ., 1986). ʇʝʩʯʘʥʳʝ ʨʘʟʜʫʚʳ ʥʝ 

ʟʘʨʘʩʪʘʶʪ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚʩʣʝʜʩʪʚʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʟʘʧʘʩʦʚ ʚʣʘʛʠ 

ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʪʣʦʞʝʥʠʡ (ʄʦʩʢʘʣʝʥʢʦ, 1983).  

ʅʝʛʘʪʠʚʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʣʝʜʩʪʚʠʷ ʚʦʟʥʠʢʘʶʪ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ 

ʮʝʣʦʩʪʥʦʩʪʠ ʧʦʯʚ, ʥʦ ʠ ʧʨʠ ʠʭ ʧʦʛʨʝʙʝʥʠʠ ʧʦʜ ʪʝʭʥʦʛʝʥʥʳʤʠ ʩʫʙʩʪʨʘʪʘʤʠ 

(ʉʦʣʥʮʝʚʘ, 1998; ɽʨʤʘʢʦʚʘ, 2013). ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʘʛʣʷʜʥʳ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʙʫʨʦʚʳʭ ʧʣʦʱʘʜʦʢ, ʣʠʥʝʡʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʧʨʠ ʟʘʩʳʧʘʥʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ 

ʧʦʯʚ ï ʠʭ çʧʝʩʢʦʚʘʥʠʠè. ʅʘʠʙʦʣʝʝ ʪʷʞʝʣʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʣʝʜʩʪʚʠʷ ʧʨʠ ʵʪʦʤ 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ (ʪʫʥʜʨʳ, ʣʝʩʦʪʫʥʜʨʳ). ɺ ʧʦʜʦʙʥʳʭ 

ʣʘʥʜʰʘʬʪʘʭ ʧʨʠ ʟʘʩʳʧʘʥʠʠ ʧʦʯʚ ʤʠʥʝʨʘʣʴʥʳʤ ʩʫʙʩʪʨʘʪʦʤ ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 20 

ʩʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ (ɺʘʩʠʣʴʝʚʩʢʘʷ ʠ 

ʜʨ., 1986).  
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ɺʘʞʥʝʡʰʠʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʩʣʝʜʩʪʚʠʷʤʠ ʠʟʤʝʥʝʥʠʷ ʨʝʣʴʝʬʘ ʠ 

çʚʩʪʨʘʠʚʘʥʠʷè ʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʷʚʣʷʶʪʩʷ 

ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʅʘʧʨʠʤʝʨ, ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʣʠʥʝʡʥʳʝ, 

ʧʨʦʪʷʛʠʚʘʷʩʴ ʥʘ ʜʝʩʷʪʢʠ ʢʠʣʦʤʝʪʨʦʚ, ʤʦʛʫʪ ʠʛʨʘʪʴ ʨʦʣʴ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʧʨʦʥʠʮʘʝʤʦʛʦ ʙʘʨʴʝʨʘ, ʨʘʟʨʫʰʘʶʱʝʛʦ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʫʪʠ ʤʠʛʨʘʮʠʠ 

ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʭ ʧʦʪʦʢʦʚ, ʩʦʟʜʘʚʘʷ ʚ ʛʫʤʠʜʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʦʯʘʛʠ 

ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʜʚʠʞʝʥʠʷ ʧʦʯʚʝʥʥʦ-ʛʨʫʥʪʦʚʳʭ ʚʦʜ (ʇʦʣʢʦʰʥʠʢʦʚʘ, 

1981; ʉʪʠʭʘʨʝʚ, 1991), ʯʪʦ ʚʝʜʝʪ ʢ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʛʣʝʝʛʝʥʝʟʘ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʦʪʥʳʭ ʣʘʥʜʰʘʬʪʦʚ.  

ɺʪʦʨʠʯʥʳʡ ʛʠʜʨʦʤʦʨʬʠʟʤ ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʦʯʚʝʥʥʦ-ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʘʡʦʥʝ ʉʘʤʦʪʣʦʨʘ ʚ 

ʦʯʘʛʘʭ ʧʨʠʜʦʨʦʞʥʦʛʦ ʟʘʪʦʧʣʝʥʠʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜ ʩʦʩʪʘʚʣʷʝʪ 442 ʤʛ/ʣ, ʘ ʚ 

ʚʦʜʘʭ ʬʦʥʦʚʳʭ ʧʦʯʚ 26-30 ʤʛ/ʣ (ʇʦʣʢʦʰʥʠʢʦʚʘ, 1981). ʋʩʠʣʝʥʠʝ ʛʠʜʨʦʤʦʨʬʠʟʤʘ 

ʠ ʚʦʟʨʘʩʪʘʥʠʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʦʯʚʝʥʥʦ-ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʫʚʝʣʠʯʠʚʘʝʪ ʢʘʢ 

ʘʛʨʝʩʩʠʚʥʦʩʪʴ ʩʨʝʜʳ ʢ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʦʨʫʞʝʥʠʷʤ, ʪʘʢ ʠ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 

ʦʧʘʩʥʦʩʪʴ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʚʳʙʨʦʩʦʚ ʘʛʨʝʩʩʠʚʥʳʭ ʞʠʜʢʦʩʪʝʡ. ɺ ʦʯʘʛʘʭ 

ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ ʦʪʤʝʯʘʝʪʩʷ ʪʘʢʞʝ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʥʘʩʳʧʝʡ, ʦʛʦʣʝʥʠʝ ʪʨʫʙ ʠ ʠʭ 

ʚʩʧʣʳʚʘʥʠʝ, ʨʘʟʨʫʰʝʥʠʝ ʢʨʝʧʸʞʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʙʝʪʦʥʘ, ʩʤʝʱʝʥʠʝ ʦʩʠ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʯʪʦ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʘʚʘʨʠʡ (ɹʘʛʣʘʡ, ʍʨʝʥʦʚ, 1985). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚʪʦʨʠʯʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

(ʟʘʙʦʣʘʯʠʚʘʥʠʝ, ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ, ʠʟʤʝʥʝʥʠʷ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜ) ʚʜʦʣʴ ʣʠʥʝʡʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚʦʟʥʠʢʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʘʷ 

ʟʦʥʘʣʴʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ: ʦʪ ʟʦʥʳ ʝʛʦ ʢʦʨʝʥʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ 

(ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ çʧʨʠʰʝʣʴʮʝʚè) ʜʦ ʧʦʩʪʝʧʝʥʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʢʦʨʝʥʥʦʛʦ ʬʦʥʘ (ʇʦʣʢʦʰʥʠʢʦʚʘ, 1981).  

ʀʥʪʝʥʩʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʣʘʥʜʰʘʬʪʘʭ ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ ʧʦʜʟʝʤʥʦʛʦ 

ʤʝʭʘʥʦʛʝʥʝʟʘ ʧʨʠ ʙʫʨʝʥʠʠ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʝʤʦʥʪʝ ʩʢʚʘʞʠʥ, ʟʘʢʘʯʠʚʘʥʠʠ 

ʞʠʜʢʦʩʪʝʡ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʧʨʦʜʫʢʪʠʚʥʳʝ ʛʦʨʠʟʦʥʪʳ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʦʪʚʝʪʳ ʤʥʦʛʦʦʙʨʘʟʥʳ ʠ ʧʨʦʷʚʣʷʶʪʩʷ 
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ʢʘʢ ʚ ʠʟʤʝʥʝʥʠʷʭ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʪʘʢ ʠ ʚ ʭʘʨʘʢʪʝʨʝ ʣʘʥʜʰʘʬʪʦʦʙʨʘʟʫʶʱʠʭ 

ʧʨʦʮʝʩʩʦʚ (ʉʦʣʥʮʝʚʘ, 1998). 

ʇʘʜʝʥʠʝ ʚʥʫʪʨʠʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʦʩʘʜʢʝ ʠ ʫʧʣʦʪʥʝʥʠʶ 

ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï ʧʨʦʩʝʜʘʥʠʶ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʋʦʣʣʚʦʨʢ, 

1979), ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʤʫʣʴʜ ʦʩʝʜʘʥʠʷ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʧʣʦʱʘʜʠ ʚ ʩʦʪʥʠ 

ʛʝʢʪʘʨʦʚ, ʨʘʟʨʳʚʦʚ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʝʧʨʝʩʩʠʦʥʥʳʭ ʚʦʨʦʥʦʢ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʧʦʥʠʞʝʥʠʝʤ 

ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʠʩʪʦʱʝʥʠʝʤ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʠʩʩʫʰʝʥʠʝʤ 

ʣʘʥʜʰʘʬʪʦʚ, ʘʢʪʠʚʠʟʘʮʠʝʡ ʠʣʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʢʘʨʩʪʘ, ʩʫʬʬʦʟʠʦʥʥʳʭ ʚʦʨʦʥʦʢ 

ʜʠʘʤʝʪʨʦʤ ʜʦ 10-400 ʤ (ɻʦʨʰʢʦʚ, 1982). ʅʦ ʥʘʠʙʦʣʝʝ ʪʷʞʸʣʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʩʣʝʜʩʪʚʠʷ ʧʨʦʩʘʜʦʯʥʳʭ ʷʚʣʝʥʠʡ ʦʪʤʝʯʘʶʪʩʷ ʧʨʠ ʫʛʨʦʟʝ ʟʘʪʦʧʣʝʥʠʷ ʠ 

ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ (ʉʪʠʭʘʨʝʚ, 1991). ʇʦ ʤʝʨʝ ʦʩʚʦʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʩʘʜʦʯʥʳʭ ʷʚʣʝʥʠʡ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʞʝʪ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ. 

ʆʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʤʘʪʝʨʠʘʣʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ 

ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠʣʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʦʧʨʝʜʝʣʸʥʥʳʝ ʩʦʯʝʪʘʥʠʷ ʧʝʨʚʠʯʥʳʭ ï ʩʦʙʩʪʚʝʥʥʦ ʪʝʭʥʦʛʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ ʣʘʥʜʰʘʬʪʦʚ ʠ ʦʪʩʨʦʯʝʥʥʳʝ (ʦʪʜʘʣʝʥʥʳʝ) ʚʦ ʚʨʝʤʝʥʠ ï ʚʪʦʨʠʯʥʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʣʝʜʩʪʚʠʷ. ʉʦʦʪʥʦʰʝʥʠʷ ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʤʝʭʘʥʦʛʝʥʝʟʘ ʧʨʠ ʥʝʬʪʝʜʦʙʳʯʝ, ʛʦʚʦʨʷʪ ʦ 

ʪʦʤ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʠ ʦʧʘʩʥʦʩʪʴ ʚʪʦʨʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʦʩʭʦʜʠʪʴ ʧʝʨʚʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʣʘʥʜʰʘʬʪʦʚ. 

ʉʫʤʤʠʨʫʷ ʚʩʝ ʬʦʨʤʳ ʥʘʨʫʰʝʥʠʡ ʚ ʩʚʷʟʠ ʩ ʧʦʜʟʝʤʥʳʤ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʤ 

ʤʝʭʘʥʦʛʝʥʝʟʦʤ, ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ:  

1) ʠʟʤʝʥʝʥʠʝ ʨʝʣʴʝʬʘ ʠ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ; 2) ʪʨʘʥʩʬʦʨʤʘʮʠʶ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʚʧʣʦʪʴ ʜʦ ʝʛʦ ʧʦʣʥʦʛʦ ʫʥʠʯʪʦʞʝʥʠʷ; 3) ʬʠʟʠʯʝʩʢʦʝ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʦʯʚ; 4) ʠʟʤʝʥʝʥʠʝ ʪʝʨʤʠʯʝʩʢʦʛʦ, 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʦʚ ʠ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʣʘʥʜʰʘʬʪʘʭ (ʉʦʣʥʮʝʚʘ, 1998). 
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ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʮʝʩʩʦʚ ʤʝʭʘʥʦʛʝʥʝʟʘ 

ʫʜʝʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʥʠʤʘʥʠʷ, ʚʩʪʨʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʨʘʙʦʪʳ. ʆʮʝʥʠʚʘʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʤʝʭʘʥʦʛʝʥʝʟʘ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ ʫʜʦʙʥʦ ʩ ʧʦʤʦʱʴʶ 

ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ. ʊʘʢ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʙʠʥʘʮʠʠ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʚ ʩʪʝʧʷʭ ɺʦʩʪʦʯʥʦʡ ʄʦʥʛʦʣʠʠ ʧʨʦʠʟʚʝʜʝʥ 

ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʟʝʤʝʣʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʬʪʝʜʦʙʳʯʠ. 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʣʦʱʘʜʠ, ʟʘʥʷʪʳʝ ʛʨʫʥʪʦʚʳʤʠ ʜʦʨʦʛʘʤʠ ʠ ʥʝʬʪʷʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ (13 ʣʝʪ) ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 75%, ʧʣʦʱʘʜʴ 

ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ï ʥʘ 3%, ʨʘʟʤʝʨ ʩʝʣʠʪʝʙʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʩʪʘʣʩʷ ʧʨʝʞʥʠʡ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʜʝʛʨʘʜʠʨʫʝʤʳʭ 

ʟʝʤʝʣʴ ʠʜʝʪ ʟʘ ʩʯʝʪ ʘʢʪʠʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʘʟʚʝʜʢʠ ʥʝʬʪʠ (Dashpurev et al., 

2020). ʊʘʢ ʞʝ ʨʝʟʫʣʴʪʘʪʳ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʩʣʫʞʘʪ ʚʳʩʦʢʦʪʦʯʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʯʠʩʣʝʥʥʦʡ ʦʮʝʥʢʠ ʫʱʝʨʙʘ, ʥʘʥʝʩʝʥʥʦʛʦ ʣʝʩʘʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʫʙʦʢ 

ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʳʭ ʦʙʲʝʢʪʦʚ (Getzin et al., 2014; Paneque-

G§lvez et al., 2014). 

 

1.2. ɹʠʪʫʤʠʟʘʮʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ  

 

ɹʠʪʫʤʠʟʘʮʠʷ ï ʵʪʦ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʥʝʬʪʝʧʨʦʤʳʩʣʘ (ʇʠʢʦʚʩʢʠʡ, 1981; ɹʫʟʤʘʢʦʚ, 2003; ʉʦʨʦʤʦʪʠʥ, 2010). 

ʇʦʜ ʙʠʪʫʤʠʟʘʮʠʝʡ ʧʦʥʠʤʘʝʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʛʨʫʥʪʦʚ, ʚʦʜʳ, 

ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʚʝʱʝʩʪʚʘʤʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʅʘʢʦʧʣʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʚʦʝʦʙʨʘʟʠʝ ʧʦʚʝʜʝʥʠʷ 

ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʣʘʥʜʰʘʬʪʘʭ ʩʚʷʟʘʥʦ ʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʝʭʥʦʛʝʥʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ, ʠ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʠʩʭʦʜʥʳʭ ʩʚʦʡʩʪʚ ʧʦʯʚ ï çʩʪʘʨʪʦʚʳʭ ʵʪʘʣʦʥʦʚè. 

ʈʘʟʥʦʦʙʨʘʟʠʝ çʦʪʚʝʪʦʚè, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʧʦʯʚʝʥʥʳʭ ʪʝʣ, 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʦʤʳʩʣʦʚ, 

ʦʙʫʩʣʦʚʣʝʥʦ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ï 

ʵʢʟʦʛʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʩʨʝʜʳ (ʊʘʨʛʫʣʴʷʥ, 1986). 
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ʅʝʬʪʝʧʨʦʜʫʢʪʳ (ʅʇ), ʧʦʧʘʜʘʷ ʚ ʧʦʯʚʫ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʢʠʩʣʦʪʥʦ-

ʦʩʥʦʚʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʩʚʦʡʩʪʚʘʤʠ, ʥʘʨʫʰʘʶʪ ʪʝʯʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʜʠʢʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʩʠʩʪʝʤʳ ʧʦʯʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʉʝʨʝʜʠʥʘ ʠ ʜʨ., 2006). 

ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʧʦʯʚʳ ʠ ʛʨʫʥʪʳ ʩʯʠʪʘʶʪʩʷ 

ʟʘʛʨʷʟʥʝʥʥʳʤʠ, ʝʩʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʜʦʩʪʠʛʘʶʪ ʚʝʣʠʯʠʥ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʚ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʚʦʟʥʠʢʘʶʪ ʥʝʛʘʪʠʚʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʜʚʠʛʠ, ʠ 

ʦʥʠ ʥʝ ʤʦʛʫʪ ʚʦʦʙʱʝ (ʠʣʠ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ) ʩʘʤʠ ʩʧʨʘʚʣʷʪʴʩʷ ʩ 

ʟʘʛʨʷʟʥʝʥʠʝʤ.  

ʋʨʦʚʥʠ ʩʦʜʝʨʞʘʥʠʡ ʥʝʬʪʠ, ʧʨʠʥʠʤʘʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ ʧʦʨʦʛʦʚʳʭ ʫ ʨʘʟʥʳʭ 

ʘʚʪʦʨʦʚ, ʯʨʝʟʚʳʯʘʡʥʦ ʨʘʟʥʷʪʩʷ. ʋʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ 5-10% ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʠ ʚ 

ʧʦʯʚʘʭ ʥʝ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʠʭ ʬʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ɸ.ʍ. ʄʫʢʘʪʘʥʦʚ ʠ ʇ.ʈ. ʈʠʚʢʠʥ 

(1980) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʘʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʠ ʧʨʠʚʦʜʷʪ ʢ ʫʭʫʜʰʝʥʠʶ 

ʚʦʟʜʫʰʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚ ʠ ʠʟʤʝʥʝʥʠʶ ʠʭ ʩʚʦʡʩʪʚ. ʇʦ ʜʘʥʥʳʤ ʊ.ʀ. ɸʨʪʝʤʴʝʚʦʡ 

(1980), ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʠ 0,15% ʟʘʤʝʪʥʦ ʩʥʠʞʘʶʪ ʫʨʦʞʘʡ ʷʯʤʝʥʷ (ʉʦʣʥʮʝʚʘ, 

1998).  

ʈ.ʃ. ʈʘʡʤʦʥʜ ʠ ʜʨ. ʚ ʧʦʣʝʚʳʭ ʦʧʳʪʘʭ ʧʦʢʘʟʘʣʠ ʦʪʩʫʪʩʪʚʠʝ ʧʦʪʝʨʴ ʧʦʯʚʦʡ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʟʘ ʩʯʝʪ ʚʳʤʳʚʘʥʠʷ ʜʦʞʜʝʚʦʡ ʚʦʜʦʡ. ʆʜʥʘʢʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ 

Fried (1979) ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʚʳʙʦʨʦʯʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʦʪʜʝʣʴʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚʥʝʩʝʥʥʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ. 

ʃʝʛʢʫʶ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʬʪʠ ʦʪʤʝʯʘʶʪ ʍʘʙʙʘʨʜ (1975), 

ʂʨʘʩʥʦʱʝʢʦʚʘ ʠ ʜʨ. (1977), ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʨʘʩʪʚʦʨʝʥʥʳʝ ʙʠʪʫʤʠʥʦʟʥʳʝ 

ʚʝʱʝʩʪʚʘ (ʚʢʣʶʯʘʷ ʧʦʣʠʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ) ʧʦʧʘʜʘʶʪ ʚ ʧʨʠʨʦʜʥʳʝ 

ʚʦʜʳ. ɼʘʥʥʳʝ ʧʦ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʚʭʦʜʷʱʠʭ ʚ 

ʩʦʩʪʘʚ ʥʝʬʪʠ, ʦʜʥʦʟʥʘʯʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʤʠʛʨʘʮʠʠ 

ʥʝʬʪʷʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʧʦʯʚʘʭ ʠ 

ʧʦʯʚʝʥʥʦ-ʛʨʫʥʪʦʚʳʭ ʚʦʜʘʭ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʦʜʚʠʞʥʦʩʪʠ 

ʥʝʬʪʠ ʚ ʧʦʯʚʘʭ ʨʘʟʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʦʥ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʘ ʩʯʝʪ ʩʤʳʚʘ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʧʦʣʫʯʝʥʦ ʄ.ɸ. ɻʣʘʟʦʚʩʢʦʡ, ʖ.ʀ. ʇʠʢʦʚʩʢʠʤ (1980, 1986).  
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ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʚʦʟʤʦʞʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ɺʘʨʴʠʨʫʶʪ 

ʩʚʝʜʝʥʠʷ ʠ ʦ ʨʘʟʤʝʨʘʭ ʧʣʦʱʘʜʝʡ ʟʘʛʨʷʟʥʝʥʠʷ. ʇʦ ʜʘʥʥʳʤ ʄ.ɿ. ɻʘʡʥʫʪʜʠʥʦʚʘ ʠ ʜʨ. 

(1982), ʚʝʣʠʯʠʥʘ ʧʷʪʝʥ ʥʝʬʪʠ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʧʦʯʚʘʭ ʊʘʪʘʨʩʪʘʥʘ, ʫʢʣʘʜʳʚʘʝʪʩʷ 

ʚ ʠʥʪʝʨʚʘʣ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ ʜʦ 5 ʛʘ ʠ ʙʦʣʝʝ. ʋʩʠʥʩʢʠʝ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʨʘʟʣʠʚʳ ʥʝʬʪʠ ʦʭʚʘʪʠʣʠ ʧʣʦʱʘʜʴ ʦʢʦʣʦ 62 ʢʤ2. ʇʨʠ ʵʪʦʤ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʚʝʩʪʥʘ ʥʠ ʨʘʜʠʘʣʴʥʘʷ, ʥʠ ʣʘʪʝʨʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʪʝʭʥʦʛʝʥʥʳʭ 

ʙʠʪʫʤʠʥʦʟʥʳʭ ʦʨʝʦʣʦʚ, ʦʩʦʙʝʥʥʦʩʪʠ ʚʪʦʨʠʯʥʦʛʦ (ʧʦʩʪʪʝʭʥʦʛʝʥʥʦʛʦ) 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ.  

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʯʚʘʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʙʠʪʫʤʠʥʦʟʥʳʭ ʚʝʱʝʩʪʚ ʯʝʨʝʟ ʨʘʟʥʳʝ ʩʨʦʢʠ ʧʦʩʣʝ ʘʚʘʨʠʡ ʪʘʢʞʝ ʠʟʫʯʝʥʳ 

ʥʝʜʦʩʪʘʪʦʯʥʦ. ʀʟʚʝʩʪʥʦ ʪʦʣʴʢʦ, ʯʪʦ ʭʠʤʠʯʝʩʢʘʷ ʜʝʛʨʘʜʘʮʠʷ ʠ ʙʠʦʜʝʛʨʘʜʘʮʠʷ 

ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʙʠʪʫʤʠʥʦʟʥʳʭ ʚʝʱʝʩʪʚ ʧʨʦʠʩʭʦʜʠʪ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ 

(ɻʣʘʟʦʚʩʢʘʷ, 1980). 

ʀʤʝʶʱʠʝʩʷ ʤʘʪʝʨʠʘʣʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʦʚʝʜʝʥʠʝ ʥʝʬʪʠ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ (ʙʠʪʫʤʠʥʦʟʥʳʭ ʚʝʱʝʩʪʚ) ʚ ʧʦʯʚʘʭ ʠ ʣʘʥʜʰʘʬʪʘʭ ʜʦʩʪʘʪʦʯʥʦ 

ʩʣʦʞʥʦʝ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʥʝʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʥʝʬʪʠ ʚ ʣʶʙʳʭ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʩʦʜʝʨʞʠʪʩʷ ʪʦ ʠʣʠ ʠʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʠʪʫʤʠʥʦʟʥʳʭ ʚʝʱʝʩʪʚ. ʇʦ ʜʘʥʥʳʤ ʖ.ʀ. 

ʇʠʢʦʚʩʢʦʛʦ (1981), ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʤʳʩʣʦʚ ʚ ʬʦʥʦʚʳʭ ʧʦʯʚʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʢʘʢ ʧʦʯʚʝʥʥʳʝ, ʪʘʢ ʠ ʩʦʙʩʪʚʝʥʥʦ ʥʝʬʪʷʥʳʝ ʙʠʪʫʤʦʠʜʳ. ʕʪʠ ʩʤʝʰʘʥʥʳʝ 

ʙʠʪʫʤʦʠʜʳ ʩʦʟʜʘʶʪ ʦʙʱʠʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʬʦʥ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʷʚʣʷʶʪ ʩʝʙʷ 

ʣʦʢʘʣʴʥʳʝ ʧʦʪʦʢʠ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʦʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ 

(ʇʠʢʦʚʩʢʠʡ, 1981, 1993).  

ʉʨʘʚʥʝʥʠʝ ʫʨʦʚʥʝʡ ʩʦʜʝʨʞʘʥʠʷ ʙʠʪʫʤʠʥʦʟʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʘʭ 

ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʦʟʠʮʠʡ ʥʘ ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʦʤʳʩʣʘʭ ʠ ʥʘ ʝʱʝ ʥʝ 

ʦʩʚʦʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ 

ʧʨʦʤʳʩʣʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʣʦʢʘʣʴʥʳʝ ʦʯʘʛʠ ʟʘʛʨʷʟʥʝʥʠʷ, ʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʫʨʦʚʝʥʴ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʬʦʥʘ. 
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ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʷʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ çʬʦʥʦʚʳʭè ʧʦʯʚʘʭ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚ 

ʩʦʩʪʘʚʣʷʝʪ ʜʝʩʷʪʳʝ-ʪʳʩʷʯʥʳʝ ʜʦʣʠ ʛʨʘʤʤʘ ʥʘ 1 ʢʛ ʧʦʯʚʳ. ʅʦ, ʝʩʣʠ ʧʦʯʚʳ 

ʥʘʭʦʜʷʪʩʷ ʚʙʣʠʟʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʪʦ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʥʠʭ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 0,5-1,5 ʛ/ʢʛ ʧʦʯʚʳ, ʘ ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʜʦ 2,0 ʛ/ʢʛ 

ʜʘʞʝ ʚʥʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʚʠʜʠʤʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʪʦʢʦʚ (ʉʦʣʥʮʝʚʘ, 1998). 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʣʷ ʢʘʞʜʦʛʦ ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʛʦ ʨʘʡʦʥʘ (ʜʘʞʝ ʚ 

ʦʜʥʦʪʠʧʥʳʭ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ) ʩʫʱʝʩʪʚʫʝʪ ʩʚʦʡ ʬʦʥ ʩʦʜʝʨʞʘʥʠʡ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ (ʇʠʢʦʚʩʢʠʡ, 1981). 

ʉʨʘʚʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʠʤʧʘʢʪʥʳʭ ʟʦʥʘʭ ʩ ʤʝʩʪʥʳʤ 

ʧʨʠʨʦʜʥʳʤ ʬʦʥʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʠʪʫʤʠʥʦʟʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚʘʭ ʤʦʛʫʪ ʧʨʝʚʳʰʘʪʴ ʬʦʥʦʚʳʝ ʫʨʦʚʥʠ ʥʘ 2-5 ʧʦʨʷʜʢʦʚ ʠ ʚ ʨʷʜʝ 

ʩʣʫʯʘʝʚ ʜʦʩʪʠʛʘʶʪ 400-600 ʛ/ʢʛ ʧʦʯʚʳ. ɺʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʠ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚʘʭ ʣʶʙʳʭ ʧʨʠʨʦʜʥʳʭ ʟʦʥ. ʇʨʠ ʵʪʦʤ ʨʘʟʙʨʦʩ 

ʩʦʜʝʨʞʘʥʠʡ ʙʠʪʫʤʠʥʦʟʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʘʭ ʜʘʞʝ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʝʥ. ɻʣʫʙʠʥʘ ʧʨʦʩʘʯʠʚʘʥʠʷ ʥʝʬʪʠ ʤʦʞʝʪ 

ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʚʝʨʭʥʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ʚ ʧʨʝʜʝʣʘʭ 10-15 ʩʤ ʠʣʠ ʜʦʩʪʠʛʘʪʴ 

1-2 ʤ (ʄʘʢʦʚʩʢʠʡ, 1988). ʅʘʠʙʦʣʝʝ ʛʣʫʙʦʢʦ ʥʝʬʪʴ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʧʨʦʜʚʠʛʘʶʪʩʷ 

ʚ ʩʫʙʩʪʨʘʪʘʭ ʣʝʛʢʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ï ʛʨʘʚʝʣʠʩʪʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʧʝʩʢʘʭ, 

ʩʫʧʝʩʷʭ, ʘ ʪʘʢʞʝ ʪʨʝʱʠʥʦʚʘʪʳʭ ʧʦʨʦʜʘʭ (ʉʦʣʥʮʝʚʘ, 1998). ʈʘʜʠʘʣʴʥʘʷ ʤʠʛʨʘʮʠʷ 

ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʦʪ ʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦʯʚ ʚʦʜʦʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʦ ʦʥʠ ʧʨʦʩʘʯʠʚʘʶʪʩʷ ʚ ʩʫʭʠʝ 

ʧʦʯʚʳ (ɸʥʜʨʝʝʚʘ,  1981). 

 ʇʨʠ ʩʙʨʦʩʝ ʚ ʧʦʯʚʳ ʜʨʫʛʠʭ ʛʨʫʧʧ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ, 

ʥʘʧʨʠʤʝʨ, ʩʪʦʯʥʳʭ ʚʦʜ ʠʣʠ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ, ʫʨʦʚʥʠ ʥʘʢʦʧʣʝʥʠʷ 

ʙʠʪʫʤʠʥʦʟʥʳʭ ʚʝʱʝʩʪʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʠʞʝ, ʯʝʤ ʧʨʠ ʩʙʨʦʩʝ ʥʝʬʪʠ, ʥʦ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʪʦʢʦʚ ʫʨʦʚʥʠ ʩʦʜʝʨʞʘʥʠʷ ʙʠʪʫʤʠʥʦʟʥʳʭ 

ʚʝʱʝʩʪʚ ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠ (ʉʦʣʥʮʝʚʘ, 1998). 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʠ ʧʨʝʚʨʘʱʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʧʦʯʚʝʥʥʦʡ ʪʦʣʱʝ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʩʧʝʮʠʬʠʯʥʳ ʜʣʷ ʪʝʭ 

ʠʣʠ ʠʥʳʭ ʫʩʣʦʚʠʡ ʩʨʝʜʳ, ʧʦʵʪʦʤʫ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ 
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ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʥʠʤʘʥʠʷ ʠ ʦʮʝʥʢʠ ʧʨʦʠʩʭʦʜʷʱʠʭ 

ʚ ʧʦʯʚʝ ʧʨʦʮʝʩʩʦʚ (ʉʝʨʝʜʠʥʘ, 2017).  

ʆʨʛʘʥʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʛʠʜʨʦʩʬʝʨʳ ï ʷʚʣʝʥʠʝ ʜʦʚʦʣʴʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʚ ʨʘʡʦʥʘʭ ʥʝʬʪʝʜʦʙʳʯʠ ʠ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʘʚʘʨʠʡʥʳʤʠ ʫʪʝʯʢʘʤʠ 

ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢ ʠ ʩ ʛʣʫʙʠʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 

(ʧʝʨʝʪʦʢʠ ʧʣʘʩʪʦʚʳʭ ʬʣʶʠʜʦʚ ʠʟ ʧʨʦʜʫʢʪʠʚʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʧʦ ʟʘʪʨʫʙʥʦʤʫ 

ʧʨʦʩʪʨʘʥʩʪʚʫ ʜʝʬʝʢʪʥʳʭ ʩʢʚʘʞʠʥ ʠʣʠ ʟʦʥʘʤ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ) (ɹʘʯʫʨʠʥ ʠ ʜʨ., 2009). 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʥʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʛʠʜʨʦʩʬʝʨʳ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʜʦʨʘʩʪʚʦʨʝʥʥʳʭ 

çʥʝʬʪʝʧʨʦʜʫʢʪʦʚè. ʇʦʜ ʵʪʠʤ ʪʝʨʤʠʥʦʤ ʧʦʥʠʤʘʶʪ ʩʫʤʤʫ ʥʝʧʦʣʷʨʥʳʭ ʠ 

ʤʘʣʦʧʦʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʨʘʩʪʚʦʨʠʤʳʭ ʚ ʥʝʧʦʣʷʨʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ (ɹʨʦʜʩʢʠʡ, 

1998; ɼʨʫʛʦʚ, 2000). ʇʦ ʩʚʦʝʡ ʩʫʱʥʦʩʪʠ, ʅʇ ï ʵʪʦ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, 

ʦʪʨʘʞʘʶʱʠʡ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʢʩʪʨʘʛʠʨʫʝʤʳʭ ʠʟ ʚʦʜʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʛʝʥʝʟʠʩʘ (çʫʛʣʝʚʦʜʦʨʦʜʥʳʡ ʠʥʜʝʢʩè). 

ʈʘʟʨʘʙʦʪʢʘ ʧʦʢʘʟʘʪʝʣʝʡ (ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ) ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʦʚ 

ʪʝʭʥʦʛʝʥʝʟʘ ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʛʦ ʧʨʦʬʠʣʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ 

ʦʨʛʘʥʠʯʝʩʢʦʡ ʛʠʜʨʦʛʝʦʭʠʤʠʠ (ɹʘʯʫʨʠʥ, 2005; ɹʘʯʫʨʠʥ ʠ ʜʨ., 2009; ʆʜʠʥʮʦʚʘ ʠ ʜʨ., 

2015).  

 

1.3. ɻʘʣʦʛʝʥʝʟ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ  

 

ɻʘʣʦʛʝʥʝʟ ï ʵʪʦ ʥʘʧʨʘʚʣʝʥʥʳʡ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʠʜʝʪ ʤʠʛʨʘʮʠʷ ʠ ʘʢʢʫʤʫʣʷʮʠʷ ʚ ʣʘʥʜʰʘʬʪʘʭ 

ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ. 

ɺ ʛʘʣʦʛʝʥʝʟʝ ʫʯʘʩʪʚʫʶʪ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ 

ʙʦʣʴʰʠʤʠ ʨʘʜʠʫʩʘʤʠ ʠʦʥʦʚ, ʩ ʥʠʟʢʦʡ ʚʘʣʝʥʪʥʦʩʪʴʶ: ʠʟ ʢʘʪʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ï 
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Na, K, H, Ca, Mg, ʠʟ ʘʥʠʦʛʝʥʥʳʭ ï Cl, S, C, O, N. ʆʥʠ ʦʙʨʘʟʫʶʪ ʧʨʦʩʪʳʝ ʠ 

ʩʣʦʞʥʳʝ ʩʦʣʠ: ʭʣʦʨʠʜʳ, ʩʫʣʴʬʘʪʳ, ʢʘʨʙʦʥʘʪʳ, ʨʝʞʝ ʥʠʪʨʘʪʳ (ɻʣʘʟʦʚʩʢʘʷ, 1988). 

ʆʜʥʠʤ ʠʟ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʥʝʛʘʪʠʚʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠ ʜʦʙʳʯʝ ʥʝʬʪʠ, ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʛʝʥʥʦʝ 

ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ (ʌʦʤʠʥʳʭ, 2013). 

ʊʝʭʥʦʛʝʥʥʳʡ ʛʘʣʦʛʝʥʝʟ ï ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ, ʛʨʫʥʪʦʚ, ʧʦʚʝʨʭʥʦʩʪʥʳʭ, 

ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ï ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʡ ʛʝʦʭʠʤʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ ʚ ʨʘʡʦʥʘʭ ʜʦʙʳʯʠ ʥʝʬʪʠ (ʉʦʣʥʮʝʚʘ, 

1998). 

ʇʫʩʢʦʚʳʝ ʤʝʭʘʥʠʟʤʳ ʪʝʭʥʦʛʝʥʥʦʛʦ ʛʘʣʦʛʝʥʝʟʘ ï ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ 

ʧʦʪʦʢʠ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʭʣʦʨʠʜʳ, 

ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ï ʩʫʣʴʬʘʪʳ ʠ ʢʘʨʙʦʥʘʪʳ. ʀʩʪʦʯʥʠʢʠ ʩʦʣʝʡ ï ʩʳʨʘʷ ʥʝʬʪʴ 

(ʧʣʘʩʪʦʚʳʝ ʞʠʜʢʦʩʪʠ), ʩʪʦʯʥʳʝ ʧʨʦʤʳʩʣʦʚʳʝ ʚʦʜʳ, ʩʦʜʝʨʞʠʤʦʝ ʘʤʙʘʨʦʚ, 

ʧʨʦʤʳʚʦʯʥʳʝ ʞʠʜʢʦʩʪʠ ʠ ʜʨʫʛʠʝ ʛʝʦʭʠʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʨʠʤʝʥʷʝʤʳʝ 

ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠ ʦʙʝʩʩʦʣʠʚʘʥʠʷ ʥʝʬʪʠ (ʉʦʣʥʮʝʚʘ, 1998).  

ʇʨʠ ʨʘʙʦʪʝ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ (ʇʇɼ) ʜʦʩʪʘʪʦʯʥʦ 

ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʷʪ ʘʚʘʨʠʠ ʠ ʠʥʮʠʜʝʥʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʝʡ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʨʘʟʣʠʚʳ 

ʨʘʙʦʯʝʛʦ ʘʛʝʥʪʘ (ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʚʦʜʳ) ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʤʣʠ. ʅʘʠʙʦʣʝʝ 

ʫʷʟʚʠʤʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʵʪʠʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʚʦʜʦʚʦʜʳ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ 

(ɺɺɼ). ʇʨʠʯʠʥʳ ʘʚʘʨʠʡʥʦʩʪʠ ð ʚʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʘʛʨʝʩʩʠʚʥʦʩʪʴʶ ʨʘʙʦʯʝʛʦ ʘʛʝʥʪʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʥʫʪʨʝʥʥʠʤ ʤʝʪʘʣʣʠʯʝʩʢʠʤ 

ʧʦʚʝʨʭʥʦʩʪʷʤ ʪʨʫʙ ʠ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ. ʆʥʠ ʦʙʫʩʣʦʚʣʝʥʳ ʨʘʟʚʠʪʠʝʤ ʘʢʪʠʚʥʦʡ 

ʢʦʨʨʦʟʠʠ ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ ʨʘʩʪʚʦʨʝʥʥʳʭ ʩʦʣʝʡ, ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ, 

ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ (ʑʝʨʙʘʢ, 2012).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʩʠʩʪʝʤʳ ʇʇɼ 

ʧʨʦʠʩʭʦʜʠʪ ʩʦʣʝʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ 

ʉʫʪʦʨʤʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘʙʣʶʜʘʣʩʷ ʨʘʟʣʠʚ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ 

ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 3 ʢʤ2, ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʤʝʩʷʯʥʦʡ ʫʪʝʯʢʠ ʠʟ 

ʚʦʜʦʚʦʜʘ ʩʠʩʪʝʤʳ ʇʇɼ. ʆ ʤʘʩʰʪʘʙʘʭ ʩʦʣʝʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ 
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ʤʘʪʝʨʠʘʣʘʤ ʥʘʟʝʤʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʥʘʨʫʰʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʨʷʜʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. ʉʦʣʝʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚ ʯʠʩʪʦʤ ʚʠʜʝ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʚ 7ï10 ʨʘʟ ʨʝʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʬʪʝʩʦʣʝʚʳʤ ʠ ʥʝʬʪʷʥʳʤ 

(ʉʦʨʦʤʦʪʠʥ ʠ ʜʨ., 1996; ɻʘʰʝʚ ʠ ʜʨ., 1996).  

ɸʥʘʣʠʟ ʧʣʘʩʪʦʚʳʭ ʠ ʧʦʜʪʦʚʘʨʥʳʭ ʚʦʜ ʉʘʤʦʪʣʦʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʵʪʦ ʩʨʝʜʥʝʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ, ʩʦʣʦʥʦʚʘʪʳʝ ʠ ʩʦʣʝʥʳʝ ʦʯʝʥʴ ʞʝʩʪʢʠʝ 

ʚʦʜʳ. ʆʙʱʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʧʦʜʪʦʚʘʨʥʳʭ ʚʦʜ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 1,5 ʛ/ʣ (ʦʪ 9 

ʜʦ 15 ʛ/ʣ). ʉʦʣʝʚʦʡ ʩʦʩʪʘʚ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥ ʭʣʦʨʠʜʘʤʠ ʥʘʪʨʠʷ ʠ ʢʘʣʠʷ. 

ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʦʯʝʥʴ 

ʤʘʣʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʙʦʥʘʪʦʚ ʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩʫʣʴʬʘʪʦʚ. ɺʳʩʦʢʘʷ ʞʝʩʪʢʦʩʪʴ 

ʦʙʫʩʣʦʚʣʝʥʘ ʩʦʜʝʨʞʘʥʠʝʤ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ, ʧʨʝʚʳʰʘʶʱʠʤ 8 ʤʛ-ʵʢʚ/ʣ. 

ʉʚʦʝʦʙʨʘʟʥʳʡ ʩʦʣʝʚʦʡ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʣʘʩʪʦʚʳʭ ʚʦʜ, ʨʝʟʢʦ ʥʘʨʫʰʘʝʪ 

ʩʦʩʪʦʷʥʠʝ ʵʢʦʩʠʩʪʝʤ, ʯʘʩʪʦ ʧʨʠʚʦʜʷ ʢ ʠʭ ʧʦʣʥʦʡ ʜʝʛʨʘʜʘʮʠʠ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʚʦʟʜʝʡʩʪʚʠʷ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʯʘʩʪʦ 

ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʨʫʰʝʥʠʷʤʠ, ʚʳʟʚʘʥʥʳʤʠ ʪʦʣʴʢʦ ʥʝʬʪʷʥʳʤ 

ʟʘʛʨʷʟʥʝʥʠʝʤ (ʉʦʨʦʤʦʪʠʥ, 2010). 

ʄʘʩʰʪʘʙ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ ʥʘ ʧʦʯʚʳ 

ʯʘʩʪʦ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳ, ʯʝʤ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʙʩʪʚʝʥʥʦ ʥʝʬʪʠ (ʝʝ ʙʠʪʫʤʠʥʦʟʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ) ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ɺʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ, 

ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʧʦʯʚʳ ʩ ʪʝʭʥʦʛʝʥʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʜʝʣʘʝʪ ʧʨʦʙʣʝʤʫ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʛʘʣʦʛʝʥʝʟʘ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʣʶʙʳʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʚʢʣʶʯʘʷ ʛʫʤʠʜʥʳʝ 

ʣʘʥʜʰʘʬʪʳ (ʉʦʣʥʮʝʚʘ, 1998). 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʪʘʢ ʠ ʦʪ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ. ʋʤʝʥʴʰʝʥʠʝ 

ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʜʘʶʱʠʭ ʦʩʘʜʢʦʚ, ʥʘʨʘʩʪʘʶʱʠʝ ʢ 

ʶʛʫ, ʧʨʠʚʦʜʷʪ ʢ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʤʫ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʪʝʭʥʦʛʝʥʥʳʭ ʩʦʣʝʚʳʭ 

ʘʢʢʫʤʫʣʷʮʠʡ. 

ɸʚʘʨʠʠ ʥʘ ʥʝʬʪʝʧʨʦʤʳʩʣʘʭ ʧʨʠʚʦʜʷʪ ʢ ʟʘʤʝʪʥʦʤʫ ʟʘʩʦʣʝʥʠʶ ʧʦʯʚ ʧʨʠ 

ʣʶʙʳʭ ʜʘʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʩʦʣʝʡ ʚ ʧʣʘʩʪʦʚʳʭ 

ʞʠʜʢʦʩʪʷʭ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ. ʇʨʝʜʝʣʴʥʳʤ ʚʳʨʘʞʝʥʠʝʤ 
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ʧʨʦʮʝʩʩʦʚ ʟʘʩʦʣʝʥʠʷ ʩʣʫʞʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʭʥʦʛʝʥʥʳʭ ʩʦʣʦʥʯʘʢʦʚ (ʙʦʣʝʝ 1% 

ʩʦʣʝʡ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ) ʠ ʩʦʣʦʥʯʘʢʦʚʳʭ ʨʘʟʥʦʩʪʝʡ ʧʦʯʚ (ʙʦʣʝʝ 1% ʩʦʣʝʡ ʚ 

ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʧʨʠ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʤ ʟʘʩʦʣʝʥʠʠ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ). ʅʘ 

ʫʯʘʩʪʢʘʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʩʦʣʝʚʳʭ ʥʘʛʨʫʟʦʢ ï ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʳʭ ʚʳʙʨʦʩʘʭ 

ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʠʣʠ ʧʨʠ ʟʘʪʨʫʜʥʝʥʥʦʩʪʠ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʪʦʢʘ 

ʠʟ ʣʘʥʜʰʘʬʪʦʚ ï ʠ ʚ ʵʪʠʭ ʨʝʛʠʦʥʘʭ ʚʦʟʥʠʢʘʶʪ ʩʠʣʴʥʦ ʠ ʦʯʝʥʴ ʩʠʣʴʥʦ ʟʘʩʦʣʝʥʥʳʝ 

ʤʦʜʠʬʠʢʘʮʠʠ ʧʦʯʚ, ʚʧʣʦʪʴ ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʩʦʣʦʥʯʘʢʦʚ (ʉʦʣʥʮʝʚʘ, 

1998).  

ɼʣʷ ʚʩʝʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʛʘʣʦʛʝʥʝʟʘ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʬʦʨʤ ʠ ʫʨʦʚʥʝʡ 

ʟʘʩʦʣʝʥʠʷ. ʕʪʦ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʧʨʠʯʠʥ. ɺʦ-ʧʝʨʚʳʭ, ʩʦʩʪʘʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʩʦʣʝʡ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʨʦʬʠʣʝ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ ʦʙʫʩʣʦʚʣʝʥʳ ʩʦʩʪʘʚʦʤ ʠ ʦʙʲʝʤʘʤʠ 

ʩʙʨʘʩʳʚʘʝʤʳʭ ʚ ʧʨʠʨʦʜʥʳʝ ʩʠʩʪʝʤʳ ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʪʦʢʦʚ. ɺʦ-ʚʪʦʨʳʭ, 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʝʡ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʧʦʯʚʳ ʩ ʩʳʨʦʡ ʥʝʬʪʴʶ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʙʚʦʜʥʝʥʥʦʩʪʴʶ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʩʚʷʟʠ ʩ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʥʷʝʪʩʷ ʠ 

ʭʘʨʘʢʪʝʨ ʩʪʦʯʥʳʭ ʚʦʜ. ʇʦʵʪʦʤʫ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʝʡ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 

ʧʦʩʪʫʧʘʪʴ ʚ ʧʦʯʚʳ, ʠ ʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʩʦʩʪʘʚ ʠʟʤʝʥʯʠʚʳ ʚʦ ʚʨʝʤʝʥʠ ʜʘʞʝ ʚ 

ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʧʨʦʤʳʩʣʘ. ɺ-ʪʨʝʪʴʠʭ, ʧʨʠ ʥʘʣʦʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ, ʯʘʩʪʦ ʨʘʟʥʳʭ 

ʧʦ ʩʚʦʡʩʪʚʘʤ ʧʦʪʦʢʦʚ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʥʘ ʧʦʯʚʳ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʪʝʨʨʠʪʦʨʠʠ, 

ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʫʩʣʦʞʥʝʥʠʝ ʩʦʣʝʚʳʭ ʧʨʦʬʠʣʝʡ, ʪʘʢ ʠ ʫʚʝʣʠʯʝʥʠʝ ʩʦʣʝʚʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ. ɺ-ʯʝʪʚʝʨʪʳʭ, ʦʯʝʥʴ ʚʝʣʠʢʘ ʨʦʣʴ ʧʝʨʚʠʯʥʳʭ ʩʚʦʡʩʪʚ ʧʦʯʚ ʠ 

ʣʘʥʜʰʘʬʪʦʚ, ʧʨʠʥʠʤʘʶʱʠʭ ʪʝʭʥʦʛʝʥʥʳʝ ʧʦʪʦʢʠ. ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʠʩʭʦʜʥʳʡ ʩʦʩʪʘʚ ʧʦʯʚʝʥʥʳʭ ʨʘʩʪʚʦʨʦʚ ʠ ʤʠʛʨʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʣʘʥʜʰʘʬʪʦʚ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʠʛʨʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʣʘʥʜʰʘʬʪʘ ʩ 

ʦʢʨʫʞʘʶʱʠʤʠ ʧʨʠʨʦʜʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ʅʘʠʭʫʜʰʠʝ ʩʠʪʫʘʮʠʠ ʦʪʤʝʯʘʶʪʩʷ ʚ 

ʩʣʫʯʘʷʭ, ʝʩʣʠ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʛʦʨʘʞʠʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʣʠʥʝʡʥʳʤʠ 

ʩʦʦʨʫʞʝʥʠʷʤʠ) ʩʪʦʢʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ ʠʟ ʣʘʥʜʰʘʬʪʦʚ ʩ ʧʣʦʭʠʤ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʜʨʝʥʘʞʦʤ. ɺ ʧʨʦʮʝʩʩʝ ʤʠʛʨʘʮʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʪʦʢʦʚ ʚ ʧʦʯʚʘʭ ʠ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʧʦʯʚʝʥʥʦʡ ʤʘʩʩʦʡ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʦʩʪʘʚʘ 
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ʩʦʣʝʡ, ʪʘʢ ʠ ʠʟʤʝʥʝʥʠʝ ʧʦʜ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʚʦʡʩʪʚ ʧʦʯʚ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʦʡ ʧʦʯʚʝʥʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ (ɹʦʨʦʚʩʢʠʡ, 

1978). 

ʉʦʛʣʘʩʥʦ ʚʳʚʦʜʘʤ ʅ.ʇ. ʉʦʣʥʮʝʚʦʡ (1998), ʨʘʟʣʠʯʥʘʷ ʩʢʦʨʦʩʪʴ 

ʦʩʚʦʙʦʞʜʝʥʠʷ ʠ ʤʠʛʨʘʮʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʩʦʣʝʡ ʚ ʧʦʯʚʝʥʥʳʭ ʩʣʦʷʭ, ʘ ʪʘʢʞʝ 

ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʩʦʣʝʥʠʝ ʦʜʥʠʭ 

ʛʦʨʠʟʦʥʪʦʚ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʟʘʩʦʣʝʥʠʝ ʜʨʫʛʠʭ, ʷʚʣʷʝʪʩʷ ʦʙʱʝʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʛʘʣʦʛʝʥʝʟʘ ʚ ʣʶʙʳʭ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ. 

ɺ.ʇ. ʉʝʨʝʜʠʥʦʡ ʠ ʜʨ. (2015) ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʦʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʦʥ ʥʝʬʪʷʥʦʛʦ ʨʘʟʣʠʚʘ. 

ʇʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʵʧʠʮʝʥʪʨʫ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʚʦʜʥʳʭ ʚʳʪʷʞʝʢ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠʦʥʦʚ ʭʣʦʨʘ ʚ ʩʦʩʪʘʚʝ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ 

ʩʦʣʝʡ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʦʥʦʚ ʭʣʦʨʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʚʝʨʭʥʝʡ 20-ʩʤ ʪʦʣʱʝ 

ʧʦʯʚ. ʆʧʨʝʜʝʣʝʥʥʳʝ ʦʪʣʠʯʠʷ ʦʪʤʝʯʝʥʳ ʠ ʚ ʭʘʨʘʢʪʝʨʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ 

ʠʦʥʦʚ ʚ ʧʨʦʬʠʣʝ ʧʦʯʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥ ʟʘʛʨʷʟʥʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʦʙʨʘʟʮʘʭ ʧʦʯʚ, 

ʧʦʜʚʝʨʞʝʥʥʳʭ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ (ʵʧʠʮʝʥʪʨ 

ʨʘʟʣʠʚʘ), ʦʪʤʝʯʘʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʭʣʦʨʠʜ-ʠʦʥʦʚ ʥʝ ʪʦʣʴʢʦ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ, 

ʥʦ ʠ ʚ ʥʠʞʝʣʝʞʘʱʠʭ ʩʣʦʷʭ (20ï40, 40ï60 ʩʤ). ʍʘʨʘʢʪʝʨ ʣʘʪʝʨʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʫʣʴʬʘʪ-ʠʦʥʦʚ ʩʭʦʜʝʥ ʩ ʪʘʢʦʚʳʤ ʜʣʷ ʭʣʦʨʠʜ-ʠʦʥʦʚ, ʦʜʥʘʢʦ ʧʦ 

ʘʙʩʦʣʶʪʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʩʫʣʴʬʘʪ-ʠʦʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʶʪ ʭʣʦʨʠʜ-ʠʦʥʘʤ. ɺ 

ʧʨʦʬʠʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʫʣʴʬʘʪ-ʠʦʥʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʨʝʟʢʦʛʦ ʠʭ 

ʫʤʝʥʴʰʝʥʠʷ ʩ ʛʣʫʙʠʥʦʡ (ʉʝʨʝʜʠʥʘ ʠ ʜʨ., 2015). 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʭʣʦʨʠʜʦʚ ʠ ʩʫʣʴʬʘʪʦʚ ʚ ʠʟʫʯʘʝʤʳʭ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ 

ʧʦʯʚʘʭ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʨʦʬʠʣʝ ʧʦʯʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʭʘʨʘʢʪʝʨ ʟʘʩʦʣʝʥʠʷ ʥʘʧʨʷʤʫʶ 

ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠ ʩʚʦʡʩʪʚ ʥʝʬʪʠ, ʧʦʩʪʫʧʠʚʰʝʡ ʚ ʣʘʥʜʰʘʬʪ ʧʨʠ ʨʘʟʣʠʚʝ 

(ʉʝʨʝʜʠʥʘ ʠ ʜʨ., 2015). 
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʦʮʝʩʩʦʚ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʟʘʩʦʣʝʥʠʷ ʥʘ ʥʘʟʝʤʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ, ʧʨʠ 

ʚʳʧʘʜʝʥʠʠ ʜʦʞʜʝʚʳʭ ʦʩʘʜʢʦʚ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʘʷ ʤʠʛʨʘʮʠʷ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʚ ʧʦʯʚʝ. ɺ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ ʛʦʜʘ, ʧʨʠ ʧʨʦʤʝʨʟʘʥʠʠ ʧʦʯʚʳ, 

ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʤʠʛʨʘʮʠʷ ʩʦʣʝʡ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ (ʌʦʤʠʥʳʭ, 2013). 

ʇʦ ʤʥʝʥʠʶ ɸ.ʄ. ʅʠʢʘʥʦʨʦʚʘ ʩ ʩʦʘʚʪʦʨʘʤʠ (2002), ʜʣʷ ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʤʠ ʟʘʛʨʷʟʥʷʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʛʠʜʨʦʩʬʝʨʳ ʷʚʣʷʶʪʩʷ 

ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʳ (ʩʫʣʴʬʘʪʳ, ʭʣʦʨʠʜʳ, ʤʘʛʥʠʡ ʠ 

ʜʨ.), ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʩʦʜʝʨʞʘʪʩʷ ʚ ʧʦʧʫʪʥʦ ʠʟʚʣʝʢʘʝʤʳʭ 

ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʧʣʘʩʪʦʚʳʭ ʚʦʜʘʭ (ʉʦʨʦʤʦʪʠʥ, 2010).  

ʍʣʦʨʠʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʧʦʜʚʠʞʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʪʝʭʥʦʛʝʥʥʳʭ 

ʧʦʪʦʢʦʚ ʚ ʨʘʡʦʥʘʭ ʥʝʬʪʝʜʦʙʳʯʠ (ʉʦʣʥʮʝʚʘ, 1998). ʆʥʠ ʠʥʪʝʥʩʠʚʥʦ ʤʠʛʨʠʨʫʶʪ ʩ 

ʛʨʫʥʪʦʚʳʤ ʩʪʦʢʦʤ, ʯʪʦ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʟʘʛʨʷʟʥʝʥʠʠ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʘʥʦʤʘʣʠʷʤ (ʄʦʩʢʦʚʯʝʥʢʦ ʠ ʜʨ., 2008). ʀʥʦʛʜʘ ʩʦʣʝʥʳʝ 

ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʧʦʧʘʜʘʶʪ ʧʨʷʤʦ ʚ ʨʝʢʠ ʠ ʦʟʝʨʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʳʷʚʣʝʥʳ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʣʫʯʘʠ ʬʦʥʪʘʥʠʨʦʚʘʥʠʷ ʩʪʘʨʳʭ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʨʠʨʝʯʥʳʭ ʪʝʨʨʘʩʘʭ (ʉʚʘʥʠʜʟʝ ʠ ʜʨ., 2012, ʉʚʘʥʠʜʟʝ ʠ ʜʨ., 

2014). ɺʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʦʣʝʚʦʛʦ ʩʦʩʪʘʚʘ ʨʝʯʥʳʭ ʚʦʜ ʠ 

ʫʨʦʚʥʝʤ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʧʨʝʜʝʣʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ɹʘʙʫʰʢʠʥ ʠ ʜʨ., 2007).  

ɿʘʩʦʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʠʟʚʣʝʯʝʥʠʝʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʭʣʦʨʠʜʥʦ-ʥʘʪʨʠʝʚʳʭ ʚʦʜ 

ʥʝʬʪʝʥʦʩʥʳʭ ʧʣʘʩʪʦʚ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʩʦʩʪʘʚʣʷʝʪ 8ï21 

ʛ/ʜʤ3, ʘ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʠʜʦʚ ï ʚ ʩʨʝʜʥʝʤ 9,4 ʛ/ʜʤ3 (ʄʦʩʢʦʚʯʝʥʢʦ ʠ ʜʨ., 2017), ʯʪʦ 

ʥʘ ʪʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʨʷʜʢʘ ʚʳʰʝ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʨʝʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜʘʭ. ʇʨʦʨʳʚʳ ʚʦʜʦʚʦʜʦʚ, ʫʪʝʯʢʠ ʠʟ ʩʢʚʘʞʠʥ, ʨʘʟʣʠʚʳ çʧʦʜʪʦʚʘʨʥʳʭè ʚʦʜ 

(ʠʟʚʣʝʯʝʥʥʦʡ ʠʟ ʥʝʜʨ ʥʝʬʪʝʚʦʜʷʥʦʡ ʥʝʨʘʟʜʝʣʝʥʥʦʡ ʞʠʜʢʦʩʪʠ) ʧʨʠʚʦʜʷʪ ʢ ʨʝʟʢʦʤʫ 

ʚʦʟʨʘʩʪʘʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʠʜʦʚ ʚ ʧʦʯʚʘʭ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʪʝʭʥʦʛʝʥʥʳʭ ʩʦʣʦʥʯʘʢʦʚ (ʉʦʣʥʮʝʚʘ, 2004). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʠʜʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʥʝʬʪʷʥʳʭ 
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ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ï ʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ (ʄʦʩʢʦʚʯʝʥʢʦ ʠ ʜʨ., 2017). 

ʉʦʣʝʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʪ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ ʘʛʨʝʩʩʠʚʥʦ ʠ ʙʳʩʪʨʦ 

ʧʦʨʘʞʘʝʪ ʪʢʘʥʠ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʛʠʙʝʣʠ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʂʦʣʠʯʝʩʪʚʦ Cl ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʧʦʯʚ ʚ ʵʧʠʮʝʥʪʨʘʭ 

ʪʝʭʥʦʛʝʥʥʳʭ ʦʨʝʦʣʦʚ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 25,0-35,0 ʤʛ-ʵʢʚ/100 ʛ ʧʦʯʚʳ, ʪ.ʝ. ʚʝʣʠʯʠʥ, 

ʢʨʘʡʥʝ ʪʦʢʩʠʯʥʳʭ ʜʣʷ ʙʠʦʪʳ. ʅʘ ʤʝʩʪʝ ʨʘʟʣʠʚʦʚ ʚʦʟʥʠʢʘʶʪ ʪʝʭʥʦʛʝʥʥʳʝ 

ʩʦʣʦʥʯʘʢʠ, ʢʦʪʦʨʳʝ ʥʘʜʦʣʛʦ ʦʩʪʘʶʪʩʷ ʙʝʟ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʞʠʚʦʪʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. 

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʥʘʯʠʥʘʝʪ ʧʦʩʪʝʧʝʥʥʦ ʧʦʷʚʣʷʪʴʩʷ (ʯʝʨʝʟ 5ï7 ʣʝʪ) ʪʦʣʴʢʦ ʧʦ ʤʝʨʝ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʤʳʚʘʥʠʷ ʟʘʩʦʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ (ʉʦʣʥʮʝʚʘ, 1998; ʃʝʜʥʝʚ, 2008; 

ʃʳʤʘʨʴ, 2007). 

ɺʦʟʜʝʡʩʪʚʠʝ ʪʦʢʩʠʯʥʳʭ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʧʨʠʚʦʜʠʪ ʢ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

ʠʟʤʝʥʝʥʠʷʤ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʬʠʪʦʮʝʥʦʟʦʚ. ʇʨʦʠʩʭʦʜʠʪ ʦʙʝʜʥʝʥʠʝ 

ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʛʣʦʱʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʨʘʩʪʝʥʠʷʤʠ (ʈʦʥʞʠʥʘ, 2011). 

ʇʨʠ ʩʠʣʴʥʦʤ ʟʘʩʦʣʝʥʠʠ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʧʦʷʚʣʷʶʪʩʷ ʛʘʣʦʬʠʪʥʳʝ 

ʚʠʜʳ ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʩʚʦʡʩʪʚʝʥʥʳʝ ʜʣʷ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʨʘʡʦʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠ ʜʦʤʠʥʠʨʦʚʘʥʠʠ ʬʦʨʤʠʨʫʶʪ ʥʦʚʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ ʚʟʘʤʝʥ ʠʩʭʦʜʥʳʭ (ʂʘʟʘʥʮʝʚʘ, 2014). 

 ʇʦ ʜʘʥʥʳʤ ʍʤʫʨʯʠʢʘ ʠ ʜʨ. (2010) ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ 

ʢʘʨʩʪʫʶʱʠʭʩʷ ʧʦʨʦʜ ʚ ʧʨʝʜʝʣʘʭ ʇʦʣʘʟʥʝʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʬʪʠ 

(ʄʘʢʩʠʤʦʚʠʯ ʠ ʜʨ., 2009) ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʘʢʪʠʚʥʦʛʦ ʥʝʬʪʝʦʢʠʩʣʷʶʱʝʛʦ 

ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚʳʷʚʠʣʠ ʥʘʣʠʯʠʝ 

ʩʫʣʴʬʘʪʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʙʘʢʪʝʨʠʡ. ʇʨʠʩʫʪʩʪʚʠʝ ʘʵʨʦʙʥʦʛʦ ʠ ʘʥʘʵʨʦʙʥʦʛʦ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚ ʦʜʥʦʤ ʤʝʩʪʝ ʥʝ ʷʚʣʷʝʪʩʷ ʯʝʤ-ʪʦ ʥʝʦʙʳʯʥʳʤ. ʅʘʣʠʯʠʝ 

ʥʝʬʪʷʥʦʡ ʣʠʥʟʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʫʭʫʜʰʘʝʪ ʠʭ ʢʠʩʣʦʨʦʜʥʳʡ 

ʨʝʞʠʤ, ʧʨʝʧʷʪʩʪʚʫʷ ʧʨʷʤʦʤʫ ʧʦʩʪʫʧʣʝʥʠʶ ʢʠʩʣʦʨʦʜʘ ʠʟ ʘʪʤʦʩʬʝʨʳ. ʀʩʯʝʨʧʘʥʠʝ 

ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʚʦʜʦʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʚ ʥʠʭ ʜʦ 

ʧʦʷʚʣʝʥʠʷ ʥʝʬʪʷʥʦʡ ʣʠʥʟʳ, ʘ ʪʘʢʞʝ ʢʠʩʣʦʨʦʜʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʠʟ ʟʦʥʳ ʧʠʪʘʥʠʷ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʚ ʧʨʦʮʝʩʩʘʭ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ (ʠ ʭʠʤʠʯʝʩʢʦʛʦ) ʦʢʠʩʣʝʥʠʷ ʢʘʢ 
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ʚʦʜʦʨʘʩʪʚʦʨʝʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʪʘʢ ʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʝʬʪʠ ʚʳʟʚʘʣʦ 

ʧʦʷʚʣʝʥʠʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ 

ʨʘʟʚʠʪʠʶ ʚ ʥʠʭ ʘʥʘʵʨʦʙʥʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʭ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣʠ ʩʫʣʴʬʘʪʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʙʘʢʪʝʨʠʠ, 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʚ ʢʘʯʝʩʪʚʝ ʦʢʠʩʣʠʪʝʣʷ 

ʚʦʜʦʨʘʩʪʚʦʨʝʥʥʳʝ ʩʫʣʴʬʘʪ-ʠʦʥʳ:  

2SO4 
2- + 5Cʦʨʛ + 2H2O = 2H2S + 5CO2 

ɺ ʢʘʯʝʩʪʚʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʷ ʵʪʠ ʙʘʢʪʝʨʠʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʚʦʜʦʨʘʩʪʚʦʨʝʥʥʦʝ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʥʦ ʠ ʫʛʣʝʚʦʜʦʨʦʜʳ ʩʘʤʦʡ ʥʝʬʪʷʥʦʡ 

ʣʠʥʟʳ (ʈʦʟʘʥʦʚʘ, 1974). ʆʜʥʠʤ ʠʟ ʧʨʦʜʫʢʪʦʚ ʧʨʦʮʝʩʩʘ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʩʫʣʴʬʘʪʨʝʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʩʝʨʦʚʦʜʦʨʦʜ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʨʦʚʦʜʦʨʦʜʘ ʧʦ 

ʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʚʦʨʝʥʥʳʭ ʩʫʣʴʬʘʪ-ʠʦʥʦʚ ʚ ʨʘʩʪʚʦʨ ʜʦʣʞʥʳ ʧʝʨʝʭʦʜʠʪʴ 

ʥʦʚʳʝ ʠʭ ʧʦʨʮʠʠ ʠʟ ʩʫʣʴʬʘʪʩʦʜʝʨʞʘʱʠʭ ʚʦʜʦʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʧʨʠ ʵʪʦʤ 

ʩʫʣʴʬʘʪʩʦʜʝʨʞʘʱʠʝ ʤʠʥʝʨʘʣʳ ʙʫʜʫʪ ʨʘʩʪʚʦʨʷʪʴʩʷ. ɼʨʫʛʠʤ ʧʨʦʜʫʢʪʦʤ ʧʨʦʮʝʩʩʘ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʩʫʣʴʬʘʪʨʝʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ. ʇʦʩʪʫʧʣʝʥʠʝ ʝʛʦ ʚ 

ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʘʞʜʝʥʠʶ ʚʪʦʨʠʯʥʦʛʦ ʢʘʣʴʮʠʪʘ:  

Ca2+ + ʉO2 + H2O = CaCO3 + 2H+ , 

ʯʪʦ ʩʥʠʞʘʝʪ ʥʘʩʳʱʝʥʥʦʩʪʴ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠʦʥʘʤʠ ʢʘʣʴʮʠʷ ʠ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʨʘʩʪʚʦʨʝʥʠʶ ʧʦʨʦʜ. ɹʘʢʪʝʨʠʘʣʴʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʫʣʴʬʘʪʦʚ 

ʟʘ ʩʯʝʪ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʙʦʛʘʱʝʥʠʝʤ ʢʘʨʩʪʦʚʳʭ ʚʦʜ 

ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʢʠʩʣʦʪʘʤʠ (ʂʫʟʥʝʮʦʚ, 1962; ʄʘʢʩʠʤʦʚʠʯ, 1978; ʈʦʟʘʥʦʚʘ, 1974), 

ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ, ʥʘʧʨʠʤʝʨ, ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 7 ʛ/ʣ ʚ ʫʩʣʦʚʠʷʭ ʧʣʘʩʪʦʚʳʭ ʚʦʜ 

ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ (ɹʳʢʦʚ, 2002). ɹʘʢʪʝʨʠʘʣʴʥʦʝ ʦʢʠʩʣʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʥʝʬʪʠ ʚ ʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʪʘʢʞʝ ʚʝʜʝʪ ʢ ʨʦʩʪʫ ʚ ʚʦʜʝ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʢʠʩʣʦʪ, ʨʘʩʪʚʦʨʷʶʱʠʭ ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ ʚʝʜʝʪ ʢ ʫʩʠʣʝʥʠʶ ʢʘʨʩʪʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜʦʚʤʝʱʘʶʱʠʭ ʛʠʧʩʦʥʦʩʥʳʭ ʧʦʨʦʜʘʭ ʢʘʢ ʚ ʘʵʨʦʙʥʦʡ, ʪʘʢ ʠ 

ʘʥʘʵʨʦʙʥʦʡ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʢʘʭ ʦʜʥʦʚʨʝʤʝʥʥʦ (ʍʤʫʨʯʠʢ ʠ ʜʨ., 2010). 

ʍʘʨʘʢʪʝʨ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʪʝʭʥʦʛʝʥʝʟʘ ʥʝʜʨ ʧʨʠ ʥʝʬʪʝʜʦʙʳʯʝ ʙʫʜʝʪ 

ʦʧʨʝʜʝʣʷʪʴʩʷ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʥʝʬʪʝʧʨʦʤʳʩʣʘ ʥʘ ʨʝʣʴʝʬʝ ʤʝʩʪʥʦʩʪʠ 
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(ʚʦʜʦʨʘʟʜʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʣʠ ʜʦʣʠʥʘ ʨʝʢʠ). ʆʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ 

ʧʨʦʷʚʣʝʥʠʡ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʛʦ ʪʝʭʥʦʛʝʥʝʟʘ ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʣʦʢʘʣʴʥʦʡ 

ʨʘʟʛʨʫʟʢʠ ʚʦʩʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ ʬʣʶʠʜʦʚ: ʚ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʩ ʚʳʩʦʢʠʤʠ ʠ 

ʦʜʥʦʨʦʜʥʳʤʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʨʫʩʣʦʚʘʷ ʬʘʮʠʷ ʘʣʣʶʚʠʷ) ʠʣʠ ʚ 

ʚʦʜʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ ʩ ʨʝʟʢʦʡ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ (ʪʨʝʱʠʥʥʳʝ ʠ 

ʢʘʨʩʪʦʚʳʝ ʩʨʝʜʳ), ʚ ʢʦʪʦʨʦʤ ʦʙʳʯʥʦ ʠʤʝʶʪʩʷ ʣʦʢʘʣʴʥʳʝ ʬʣʶʠʜʦʫʧʦʨʳ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʘʥʥʳʭ ʫʩʣʦʚʠʡ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʨʦʷʚʣʝʥʠʝ ʪʝʭʥʦʛʝʥʝʟʘ ʥʝʜʨ 

ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʚ ʚʠʜʝ ʟʘʩʦʣʝʥʠʷ ʛʦʨʠʟʦʥʪʘ ʧʨʝʩʥʳʭ ʚʦʜ ʩ ʧʦʩʪʝʧʝʥʥʳʤ 

ʩʥʠʞʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʠʩʪʦʯʥʠʢʘ. 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʧʨʦʠʟʦʡʜʝʪ ʦʩʦʣʦʥʝʥʠʝ ʠʣʠ ʟʘʛʨʷʟʥʝʥʠʝ ʥʝʬʪʴʶ ʨʦʜʥʠʢʦʚ ʠʣʠ 

ʪʦʯʝʯʥʳʡ ʚʳʭʦʜ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʨʫʩʣʦ ʚʦʜʦʪʦʢʘ. ʇʨʠ ʥʘʣʠʯʠʠ ʣʦʢʘʣʴʥʦʛʦ 

ʬʣʶʠʜʦʫʧʦʨʘ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʯʘʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʜʘʞʝ ʚ ʢʘʨʩʪʦʚʳʭ 

ʤʘʩʩʠʚʘʭ ʤʦʛʫʪ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʣʠʥʟʳ ʨʘʩʩʦʣʦʚ ʠ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʘ 

ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʟʦʥʝ ʘʵʨʘʮʠʠ ʩ ʥʘʣʠʯʠʝʤ ʤʝʩʪʥʦʛʦ ʚʦʜʦʫʧʦʨʘ ï ʩʢʦʧʣʝʥʠʷ 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʛʘʟʦʚ ʚʳʰʝ ʵʨʦʟʠʦʥʥʳʭ ʚʨʝʟʦʚ. 

ʊʝʭʥʦʛʝʥʥʳʝ ʩʢʦʧʣʝʥʠʷ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʭ ʤʘʩʩʠʚʘʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ 

ʨʘʡʦʥʘʭ ʠʥʪʝʥʩʠʚʥʦʡ ʥʝʬʪʝʜʦʙʳʯʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ ʧʦ ʪʠʧʫ ʬʣʶʠʜʘ, 

ʟʘʧʦʣʥʷʶʱʝʛʦ ʣʦʚʫʰʢʫ ʠʣʠ ʨʝʟʝʨʚʫʘʨ (ʛʘʟ, ʥʝʬʪʴ, ʨʘʩʩʦʣʳ). ɺ ʇʝʨʤʩʢʦʤ ʢʨʘʝ 

ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤʠ ʧʨʠʤʝʨʘʤʠ ʧʨʦʷʚʣʝʥʠʷ ʪʝʭʥʦʛʝʥʝʟʘ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʯʘʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʷʚʣʷʶʪʩʷ: ʚʳʭʦʜʳ ʨʘʩʩʦʣʦʚ, 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʛʘʟʦʚ ʠ ʥʝʬʪʠ ʥʘ ʂʦʢʫʡʩʢʦʤ ʛʘʟʦʥʝʬʪʷʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ; 

ʧʣʘʚʘʶʱʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʨʩʪʦʚʳʭ ʚʦʜ ʣʠʥʟʳ ʥʝʬʪʠ ʥʘ ʇʦʣʘʟʥʝʥʩʢʦʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ. 

ɺ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʚ ʧʦʣʦʩʝ ʚʳʭʦʜʘ ʥʘ ʟʝʤʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʩʫʣʴʬʘʪʥʳʭ ʧʦʨʦʜ ʥʠʞʥʝʧʝʨʤʩʢʦʛʦ ʬʣʶʠʜʦʫʧʦʨʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʂʦʢʫʡʩʢʦʛʦ ʛʘʟʦʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʫʟʣʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʣʠʥʝʘʤʝʥʪʦʚ 

ʥʘʙʣʶʜʘʶʪʩʷ ʪʦʯʝʯʥʳʝ ʚʳʭʦʜʳ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ ʚ ʚʠʜʝ ʚʦʩʭʦʜʷʱʠʭ 

ʨʦʜʥʠʢʦʚ. ʉʦʜʝʨʞʘʥʠʝ ʭʣʦʨʠʜʦʚ ʠ ʩʫʣʴʬʘʪʦʚ ʚ ʵʪʠʭ ʨʦʜʥʠʢʘʭ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. 

ʂʘʤʝʥʢʘ ʚ ʢʦʥʮʝ XX ʩʪʦʣʝʪʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣʦ ʝʩʪʝʩʪʚʝʥʥʳʝ ʬʦʥʦʚʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ. ʅʦ ʝʩʣʠ ʚʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʫʣʴʬʘʪʦʚ ʚ ʢʘʨʩʪʦʚʳʭ ʚʦʜʘʭ 
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ʦʙʫʩʣʦʚʣʝʥʳ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, ʪʦ ʧʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʭʣʦʨʠʜʦʚ 

ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʚʦʩʭʦʜʷʱʝʡ ʤʠʛʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʘ ʚ ʫʟʣʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʣʠʥʝʘʤʝʥʪʦʚ (ʟʦʥʘʭ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ). ɺ ʮʝʥʪʨʘʣʴʥʦʡ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʪʨʝʱʠʥʦʚʘʪʦʡ ʯʘʩʪʠ ʙʣʦʢʦʚ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʠʜʦʚ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʣʠʰʴ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʬʦʥʦʚʳʝ ʟʥʘʯʝʥʠʷ. ɻʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʣʦʞʥʦʤ ʭʘʨʘʢʪʝʨʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʛʠʜʨʦʩʬʝʨʳ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ʂʘʤʝʥʢʘ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʛʣʫʙʠʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆ ʛʣʫʙʦʢʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʥʝʬʪʠ ʚ 

ʫʩʣʦʚʠʷʭ ʜʣʠʪʝʣʴʥʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʝʝ ʚ ʟʦʥʝ ʛʠʧʝʨʛʝʥʝʟʘ ʚ ʤʘʩʩʠʚʘʭ ʧʘʣʝʦʟʦʡʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʂʘʤʝʥʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ: ʦʪʩʫʪʩʪʚʠʝ ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʤʘʨʢʝʨʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ çʩʚʝʞʝʛʦè ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜ; ʩʪʘʙʠʣʴʥʦ 

ʚʳʩʦʢʘʷ (ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʣʝʪ) ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʣʦʨʠʜʦʚ ʚ 

ʨʦʜʥʠʢʘʭ (ʂʦʩʪʘʨʝʚ, 2015). 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʨʦʣʴ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʧʦʪʦʢʦʚ ʦʯʝʥʴ ʩʫʱʝʩʪʚʝʥʥʘ. ʆʥʘ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʩʦʣʝʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʦʩʠʩʪʝʤ: ʧʦʯʚ, ʛʨʫʥʪʦʚ, ʧʨʠʨʦʜʥʳʭ ʚʦʜ, ʢʘʢ ʧʨʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʩʙʨʦʩʝ ʚ ʥʠʭ ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʪʦʢʦʚ, ʪʘʢ ʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦ. 

ɿʘʛʨʷʟʥʝʥʥʳʝ ʧʦʯʚʳ ʠ ʛʨʫʥʪʳ ʦʢʘʟʳʚʘʶʪ ʜʣʠʪʝʣʴʥʦʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʚ ʤʝʩʪʘʭ ʨʘʟʛʨʫʟʢʠ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʭ ʧʦʪʦʢʦʚ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʤʳʚʘ ʩ ʧʦʯʚ 

(ɹʫʟʤʘʢʦʚ, 2012). 

 

 

1.4. ɿʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ ʧʨʠ ʜʦʙʳʯʝ ʥʝʬʪʠ 

 

ʉʘʤʳʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʧʨʦʤʳʩʣʘʭ ï ʵʪʦ 

ʬʘʢʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʧʦ ʩʞʠʛʘʥʠʶ ʧʦʧʫʪʥʦʛʦ ʥʝʬʪʷʥʦʛʦ ʛʘʟʘ. ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʵʪʘ 

ʧʨʦʙʣʝʤʘ ʩʪʦʠʪ ʥʘ ʧʨʦʤʳʩʣʘʭ, ʥʝ ʠʤʝʶʱʠʭ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦ 
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ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʫʪʠʣʠʟʘʮʠʠ ʧʦʧʫʪʥʦʛʦ ʛʘʟʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʙʨʦʩʳ ʧʨʦʜʫʢʪʦʚ 

ʩʞʠʛʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʨʦʠʩʭʦʜʷʪ ʠʟ ʘʤʙʘʨʦʚ, ʯʝʨʝʟ ʚʳʭʣʦʧʥʳʝ ʠ ʜʳʤʦʚʳʝ 

ʪʨʫʙʳ. ʋʛʣʝʚʦʜʦʨʦʜʳ ʧʦʩʪʫʧʘʶʪ ʚ ʘʪʤʦʩʬʝʨʫ ʧʨʠ ʧʨʦʜʫʚʢʘʭ ʩʢʚʘʞʠʥ, 

ʩʪʨʘʚʣʠʚʘʥʠʠ ʠʟ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʧʨʠ ʫʪʝʯʢʘʭ ʠʟ ʥʝʛʝʨʤʝʪʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʪʘʥʦʚʦʢ, ʠʩʧʘʨʝʥʠʠ ʠʟ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʨʝʟʝʨʚʫʘʨʦʚ ʪʦʚʘʨʥʳʭ ʧʘʨʢʦʚ 

(ʇʠʢʦʚʩʢʠʡ, 2019). 

ʄʦʱʥʳʝ ʪʝʭʥʦʛʝʥʥʳʝ ʧʦʪʦʢʠ ʩʚʷʟʘʥʳ ʩ ʜʦʙʳʚʘʶʱʠʤʠ, ʥʘʛʥʝʪʘʪʝʣʴʥʳʤʠ ʠ 

ʧʦʛʣʦʪʠʪʝʣʴʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ, ʢʦʤʧʨʝʩʩʦʨʥʳʤʠ ʩʪʘʥʮʠʷʤʠ ʠ ʜʨʫʛʠʤʠ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ. ʇʨʠ ʨʘʙʦʪʝ ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʩʪʘʥʮʠʡ ʤʘʛʠʩʪʨʘʣʴʥʳʭ 

ʛʘʟʦʧʨʦʚʦʜʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʙʫʪʘʥ, ʦʜʦʨʘʥʪ, ʦʢʩʠʜʳ ʘʟʦʪʘ, ʫʛʣʝʨʦʜʘ, 

ʩʝʨʥʠʩʪʳʡ ʘʥʛʠʜʨʠʜ. ɹʦʣʴʰʠʝ ʦʙʲʝʤʳ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʩʝʨʥʠʩʪʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʦʢʩʠʜʦʚ ʫʛʣʝʨʦʜʘ ʠ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ ʚʳʜʝʣʷʶʪʩʷ ʚ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʯʝʨʝʟ ʥʝʧʣʦʪʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩ ʦʪʢʨʳʪʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʘʤʙʘʨʦʚ ʠ 

ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ.  

ɽʱʝ ʦʜʥʘ ʛʨʫʧʧʘ ʚʝʱʝʩʪʚ-ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʪʠʧʠʯʥʳʭ ʜʣʷ ʧʨʦʤʳʩʣʦʚ, ʩʚʷʟʘʥʘ 

ʩ ʛʘʟʘʤʠ ʠ ʘʵʨʦʟʦʣʷʤʠ ʧʠʨʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʠʩʪʦʯʥʠʢʘʤʠ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ ʬʘʢʝʣʳ, ʟʘʧʘʣʴʥʳʝ ʩʚʝʯʠ, ʧʨʦʜʫʚʢʠ ʩʢʚʘʞʠʥ ʠ ʪ.ʧ. ʂʦʥʪʨʦʣʴʥʳʡ ʩʧʠʩʦʢ 

ʚʝʱʝʩʪʚ-ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʧʨʠ ʛʦʨʝʥʠʠ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ, ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ: ʉnHm, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 3,4-ʙʝʥʟʧʠʨʝʥ, 

ʩʘʞʫ, ʅ2S, SO2, SO3, NOx, CO, NH4, CO2. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʠʤʝʪʴ ʚʚʠʜʫ, ʯʪʦ ʚ ʚʦʟʜʫʭ 

ʧʦʩʪʫʧʘʶʪ ʠ ʠʩʭʦʜʥʳʝ ʚʝʱʝʩʪʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʬʘʢʝʣʘʭ ʥʝʜʦʞʦʛ ʩʦʩʪʘʚʣʷʝʪ ʥʝ 

ʤʝʥʝʝ 2%. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʩʪʘʚʝ ʚʳʙʨʦʩʦʚ ʤʦʞʝʪ ʙʳʪʴ ʘʤʤʠʘʢ ʠ ʤʝʨʢʘʧʪʘʥʳ 

(ʉʦʣʥʮʝʚʘ, 1998).  

ʅʘʜʝʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʳ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʷʚʣʷʶʪʩʷ 

ʘʪʤʦʩʬʝʨʥʳʝ ʚʳʧʘʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ. ʇʨʠ 

ʨʘʩʪʦʧʣʝʥʠʠ ʩʥʝʛʘ ʵʪʠ ʚʳʧʘʜʝʥʠʷ ʧʝʨʝʭʦʜʷʪ ʚ ʩʥʝʛʦʚʫʶ ʚʦʜʫ, ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ 

ʦʪʨʘʞʘʝʪ ʩʦʩʪʘʚ ʘʵʨʦʟʦʣʝʡ ʘʪʤʦʩʬʝʨʳ (ʇʠʢʦʚʩʢʠʡ, 2019). 

ʇʦ ʜʘʥʥʳʤ ɼ.ɺ. ʄʦʩʢʦʚʯʝʥʢʦ (2013) ʧʦʜ ʬʘʢʝʣʴʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʚ 

ʚʦʟʜʫʭʝ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʜʠʦʢʩʠʜʘ ʘʟʦʪʘ ʠ ʩʘʞʠ ʚ 2 ʨʘʟʘ, 

ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʠ ʤʝʪʘʥʘ ï ʚ 1,3 ʨʘʟʘ. ʅʘ ʫʯʘʩʪʢʘʭ ʚʣʠʷʥʠʷ ʨʘʟʚʝʜʦʯʥʳʭ ʠ 
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ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ʢʦʣʠʯʝʩʪʚʦ ʩʘʞʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʦʥʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 2 

ʨʘʟʘ, ʜʠʦʢʩʠʜʘ ʘʟʦʪʘ ï ʚ 1,5 ʨʘʟʘ, ʜʠʦʢʩʠʜʘ ʩʝʨʳ ʠ ʘʟʦʪʘ ï ʚ 1,3 ʨʘʟʘ.  

ʏʘʡʢʠʥʳʤ ʉ.ɸ. ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʟʘ 

1999-2013 ʛʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʜʣʠʪʝʣʴʥʳʤ ʩʨʦʢʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʇʨʦʚʝʜʝʥʳ ʟʘʤʝʨʳ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ, 

ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʚʘʣʠʩʴ ʩ ʬʦʥʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠ ʥʦʨʤʠʨʫʝʤʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

(ʇɼʂ). ɿʘʤʝʨʳ ʨʘʟʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ 

ʧʨʠ ʫʩʣʦʚʠʠ ʙʝʟʘʚʘʨʠʡʥʦʡ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ 

ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʳʭ ʦʙʲʝʢʪʦʚ (ʩʢʚʘʞʠʥ, ʛʨʫʧʧʦʚʳʭ ʟʘʤʝʨʥʳʭ ʫʩʪʘʥʦʚʦʢ, 

ʜʦʞʠʤʥʳʭ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ, ʩʝʧʘʨʘʮʠʦʥʥʳʭ ʥʘʩʦʩʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʫʩʪʘʥʦʚʦʢ 

ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʠ ʥʘ ʚʳʙʨʘʥʥʳʭ 

ʬʦʥʦʚʳʭ ʫʯʘʩʪʢʘʭ. ʕʪʦʪ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʨʦʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠʩʩʣʝʜʫʝʤʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʩʝʨʦʚʦʜʦʨʦʜ, ʜʚʫʦʢʠʩʠ ʩʝʨʳ ʠ ʘʟʦʪʘ, ʬʝʥʦʣ, 

ʧʨʝʜʝʣʴʥʳʝ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ) ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʠʞʝ 

ʧʨʝʜʝʣʦʚ ʦʙʥʘʨʫʞʝʥʠʷ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʦʣʫʯʝʥʠʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ. ɿʥʘʯʘʱʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʳʜʝʣʷʶʪʩʷ ʣʠʰʴ ʜʣʷ ʧʨʝʜʝʣʴʥʳʭ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, 

ʬʝʥʦʣʘ ʠ ʜʠʦʢʩʠʜʘ ʩʝʨʳ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʧʨʝʚʳʰʘʶʪ ʇɼʂ, 

ʥʘʙʣʶʜʘʣʠʩʴ ʨʘʟʦʚʳʝ ʧʨʝʚʳʰʝʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʟʘʛʨʷʟʥʷʶʱʠʤʠ ʚʦʟʜʫʰʥʫʶ ʩʨʝʜʫ 

ʢʦʤʧʦʥʝʥʪʘʤʠ, ʧʦ ʢʦʪʦʨʳʤ ʚ ʨʘʟʦʚʳʭ ʧʨʦʙʘʭ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ ʜʣʷ 

ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ, ʷʚʣʷʶʪʩʷ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ (ʙʝʥʟʦʣ ʠ ʪʦʣʫʦʣ). 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʧʨʝʚʳʰʝʥʠʷ ʇɼʂ ʧʦ ʙʝʥʟʦʣʫ ʠ ʪʦʣʫʦʣʫ ʚ 2000 ʛ. ʥʘʙʣʶʜʘʣʠʩʴ 

ʥʘ ʂʦʢʫʡʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ, ʧʦ ʬʝʥʦʣʘʤ ʚ 2006 ʛ. ʥʘ ʆʟʝʨʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

(ʏʘʡʢʠʥ, 2012; ʏʘʡʢʠʥ, 2014). 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʧʣʦʱʘʜʢʘʭ ʢʨʫʧʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ï 

ʫʩʪʘʥʦʚʢʘ ʧʝʨʚʠʯʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ (ʋʇʇʅ), ʧʫʥʢʪ ʩʙʦʨʘ ʠ ʩʝʧʘʨʘʮʠʠ ʥʝʬʪʠ 

(ʅɻʉʇ). 

ɺ ʠʪʦʛʝ, ʏʘʡʢʠʥʳʤ ʉ.ɸ. ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʠʤʝʥʠʤʳ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʦ ʥʝ ʠʥʬʦʨʤʘʪʠʚʥʳ ʜʣʷ ʦʙʱʝʛʦ ʘʥʘʣʠʟʘ 
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ʪʝʭʥʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ. ʋʨʦʚʝʥʴ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʠʩʩʣʝʜʫʝʤʳʭ ʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʮʝʣʦʤ ʥʝ ʟʘʚʠʩʠʪ ʦʪ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ. ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ 

ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʣʠʰʴ ʝʜʠʥʠʯʥʳʝ ʧʨʝʚʳʰʝʥʠʷ ʥʦʨʤʘʪʠʚʦʚ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʰʥʦʡ 

ʩʨʝʜʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʨʘʟʦʚʳʭ ʘʚʘʨʠʡʥʳʭ ʚʳʙʨʦʩʘʭ. ʀʟ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʚʦʟʜʫʭʝ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʜʣʷ ʦʮʝʥʢʠ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳ ʨʝʛʫʣʷʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʙʝʥʟʦʣ, ʪʦʣʫʦʣ, ʢʩʠʣʦʣ) ʠ ʬʝʥʦʣʦʚ (ʏʘʡʢʠʥ, 2012; 

ʏʘʡʢʠʥ, 2014). 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ ʪʝʭʥʦʛʝʥʝʟʘ ʧʨʠ 

ʥʝʬʪʝʜʦʙʳʯʝ ʩʦʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʨʠcʫʥʦʢ 1). 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʬʪʠ ʪʝʭʥʦʛʝʥʥʳʝ 

ʧʦʪʦʢʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʩʦʣʝʥʳʭ ʚʦʜ, ʧʦʧʫʪʥʳʭ ʛʘʟʦʚ 

ʟʘʧʫʩʢʘʶʪ ʧʨʦʮʝʩʩʳ ʤʝʭʘʥʦʛʝʥʝʟʘ, ʙʠʪʫʤʠʟʘʮʠʠ, ʛʘʣʦʛʝʥʝʟʘ ʠ ʟʘʛʨʷʟʥʝʥʠʷ 

ʘʪʤʦʩʬʝʨʳ, ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. 

 

ʈʠʩʫʥʦʢ 1. ʊʝʭʥʦʛʝʥʝʟ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ (ɹʫʟʤʘʢʦʚ ʠ ʜʨ., 2021) 
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1.5. ʊʝʭʥʦʛʝʥʝʟ ʚ ʢʘʨʩʪʦʚʳʭ ʨʘʡʦʥʘʭ 

 

 

ɿʘ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʚʟʷʪʳ ʧʦʣʦʞʝʥʠʷ ʥʘʫʯʥʦʛʦ ʢʘʨʩʪʦʚʝʜʝʥʠʷ ʠ 

ʥʝʬʪʝʜʦʙʳʯʠ ʚ ʫʩʣʦʚʠʷʭ ʢʘʨʩʪʘ ʧʦ ɺ.ʅ. ɼʫʙʣʷʥʩʢʦʤʫ, ɻ.ɸ. ʄʘʢʩʠʤʦʚʠʯʫ, ʂ.ɸ. 

ɻʦʨʙʫʥʦʚʦʡ, ɺ.ʅ. ʂʘʪʘʝʚʫ ʠ ʜʨ.  

 

1.5.1. ʂʘʨʩʪ ʠ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 
 

 

ɺʝʨʭʥʷʷ ʪʚʝʨʜʘʷ ʦʙʦʣʦʯʢʘ ɿʝʤʣʠ ʤʦʱʥʦʩʪʴʶ ʦʪ 5 ʜʦ 80 ʢʤ ʥʘʟʳʚʘʝʪʩʷ 

ʟʝʤʥʦʡ ʢʦʨʦʡ. ɹʦʣʝʝ ʯʝʤ ʥʘ 90% ʦʥʘ ʩʣʘʛʘʝʪʩʷ ʧʦʨʦʜʘʤʠ ʛʣʫʙʠʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʥʦ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʝʦʙʣʘʜʘʶʪ ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ. ʆʥʠ 

ʟʘʥʠʤʘʶʪ 75% ʧʣʦʱʘʜʠ ʩʫʰʠ. ʆʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʦʙʨʘʟʫʶʪʩʷ ʧʫʪʝʤ ʥʘʢʦʧʣʝʥʠʷ 

ʦʙʣʦʤʦʯʥʳʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʨʘʟʨʫʰʝʥʠʷ ʛʣʫʙʠʥʥʳʭ ʧʦʨʦʜ ʠʣʠ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ï ʦʪʤʝʨʰʠʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʞʠʚʦʪʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. 

ʉʨʝʜʠ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʚʳʜʝʣʷʶʪʩʷ ʧʦʨʦʜʳ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʦ 

ʨʘʩʪʚʦʨʷʶʪʩʷ ʧʨʠʨʦʜʥʳʤʠ ʚʦʜʘʤʠ. ʆʥʠ ʥʘʟʳʚʘʶʪʩʷ ʢʘʨʩʪʫʶʱʠʤʠʩʷ. ʕʪʦ 

ʠʟʚʝʩʪʥʷʢ, ʤʝʣ, ʤʨʘʤʦʨ, ʜʦʣʦʤʠʪ, ʛʠʧʩ, ʘʥʛʠʜʨʠʪ, ʢʘʤʝʥʥʘʷ ʠ ʜʨʫʛʠʝ ʩʦʣʠ 

(ɻʦʨʙʫʥʦʚʘ, 1991).  

ʇʦ ʜʘʥʥʳʤ (Wang, 2007; Wang et al., 2004; Yue et al., 2012) ʢʘʨʩʪʦʚʳʝ 

ʨʝʛʠʦʥʳ ʟʘʥʠʤʘʶʪ ʦʢʦʣʦ 12% ʧʣʦʱʘʜʠ ʩʫʰʠ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʜʝʛʨʘʜʘʮʠʝʡ 

ʚʩʣʝʜʩʪʚʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ  

 ɼʣʷ ʧʦʷʚʣʝʥʠʷ ʢʘʨʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʝʦʙʭʦʜʠʤʳ ʪʨʠ ʦʩʥʦʚʥʳʭ ʫʩʣʦʚʠʷ: 

ʨʘʩʪʚʦʨʠʤʳʝ ʚ ʚʦʜʝ ʛʦʨʥʳʝ ʧʦʨʦʜʳ; ʜʚʠʞʫʱʘʷʩʷ ʚʦʜʘ, ʩʧʦʩʦʙʥʘʷ ʨʘʩʪʚʦʨʷʪʴ 

ʧʦʨʦʜʳ; ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʚʦʜʳ ʚ ʵʪʠʭ ʧʦʨʦʜʘʭ: ʪʨʝʱʠʥʳ ʠ ʜʨʫʛʠʝ ʧʫʩʪʦʪʳ. 

 ʅʘ ʨʘʟʚʠʪʠʝ ʢʘʨʩʪʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʨʘʩʪʚʦʨʠʤʳʭ ʚ ʚʦʜʝ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʩʪʝʧʝʥʴ ʠʭ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ, ʫʩʣʦʚʠʷ ʟʘʣʝʛʘʥʠʷ 

(ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠʣʠ ʥʘʢʣʦʥʥʳʝ ʩʣʦʠ; ʩʢʣʘʜʯʘʪʳʝ ʠʣʠ ʨʘʟʦʨʚʘʥʥʳʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʨʘʟʣʦʤʘʤʠ). ɹʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʪʘʢʞʝ ʠ ʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ 
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ʢʦʨʳ ʚ ʧʨʦʰʣʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʣʠ ʤʝʜʣʝʥʥʳʝ ʧʦʜʥʷʪʠʷ ʠ 

ʦʧʫʩʢʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩʫʰʠ. ʉʢʘʟʳʚʘʝʪʩʷ ʠ ʢʣʠʤʘʪ ʨʘʡʦʥʘ, ʦʩʦʙʝʥʥʦ 

ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʭ ʧʦ ʚʨʝʤʝʥʘʤ ʛʦʜʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʢʘʨʩʪ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʠ ʩʣʦʞʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, 

ʩʦʯʝʪʘʥʠʝ ʢʦʪʦʨʳʭ ʠ ʦʧʨʝʜʝʣʷʝʪ ʪʠʧ ʢʘʨʩʪʘ (ʄʘʢʩʠʤʦʚʠʯ, 1960). 

 ʈʘʟʣʠʯʘʶʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʢʘʨʩʪʘ: ʛʦʣʳʡ, ʠʣʠ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ; 

ʟʘʜʝʨʥʦʚʘʥʥʳʡ, ʠʣʠ ʢʘʚʢʘʟʩʢʠʡ; ʧʦʢʨʳʪʳʡ, ʠʣʠ ʩʨʝʜʥʝʝʚʨʦʧʝʡʩʢʠʡ; ʟʘʢʨʳʪʳʡ, 

ʠʣʠ ʨʫʩʩʢʠʡ; ʧʝʨʝʢʨʳʪʳʡ, ʠʣʠ ʢʘʤʩʢʠʡ. 

 ɻʦʣʳʡ ʢʘʨʩʪ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʢʘʨʩʪʫʶʱʠʝʩʷ ʧʦʨʦʜʳ ʚʳʭʦʜʷʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʟʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʕʪʦʪ ʪʠʧ ʩʚʦʡʩʪʚʝʥʝʥ ʨʘʡʦʥʘʤ, ʛʜʝ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʚʠʜʝ ʣʠʚʥʝʡ. 

ʅʝʨʘʩʪʚʦʨʠʤʳʝ ʯʘʩʪʠ ʠʟʚʝʩʪʥʷʢʦʚ ʚ ʚʠʜʝ ʛʣʠʥʠʩʪʳʭ ʠ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ 

ʙʳʩʪʨʦ ʩʤʳʚʘʶʪʩʷ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʚ ʪʨʝʱʠʥʳ ʠ ʜʨʫʛʠʝ ʧʦʥʠʞʝʥʠʷ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʢʘʨʩʪʫʶʱʝʡʩʷ ʪʦʣʱʠ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʦʡ. ʂ ʵʪʦʤʫ ʪʠʧʫ ʦʪʥʦʩʠʪʩʷ 

ʢʘʨʩʪ ɻʦʨʥʦʛʦ ʂʨʳʤʘ, ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʦʚ ʂʘʚʢʘʟʘ ʠ ʉʨʝʜʥʝʡ ɸʟʠʠ, ɹʘʣʢʘʥʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʨʷʜʘ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ (ʄʘʢʩʠʤʦʚʠʯ, 1960). 

 ɿʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʧʦʷʚʣʝʥʠʠ ʛʦʣʦʛʦ ʢʘʨʩʪʘ ʠʛʨʘʝʪ ʠ ʥʝʨʘʟʫʤʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʟʘ ʤʥʦʛʠʝ ʩʪʦʣʝʪʠʷ ʫʥʠʯʪʦʞʠʣ ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ 

ʣʝʩʘ ʠ ʢʫʩʪʘʨʥʠʢʠ. ʅʝʫʤʝʨʝʥʥʳʡ ʚʳʧʘʩ ʩʢʦʪʘ ʥʘ ʙʝʟʣʝʩʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʧʨʠʚʝʣ 

ʢ ʫʥʠʯʪʦʞʝʥʠʶ ʥʝ ʪʦʣʴʢʦ ʪʨʘʚ, ʥʦ ʠ ʠʭ ʢʦʨʥʝʡ. ʇʦʯʚʳ, ʥʝ ʩʢʨʝʧʣʝʥʥʳʝ ʢʦʨʥʷʤʠ 

ʨʘʩʪʝʥʠʡ, ʩʪʘʣʠ ʨʘʟʤʳʚʘʪʴʩʷ ʜʦʞʜʝʚʳʤʠ ʠ ʩʥʝʛʦʚʳʤʠ ʚʦʜʘʤʠ.  

 ɿʘʜʝʨʥʦʚʘʥʥʳʡ, ʠʣʠ ʢʘʚʢʘʟʩʢʠʡ, ʪʠʧ ʢʘʨʩʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʥʘ 

ʠʟʚʝʩʪʥʷʢʘʭ, ʜʦʣʦʤʠʪʘʭ ʠʣʠ ʤʨʘʤʦʨʘʭ ʨʘʟʚʠʪ ʥʝʤʦʱʥʳʡ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, 

ʧʦʨʦʩʰʠʡ ʪʨʘʚʦʡ; ʧʦʵʪʦʤʫ ʪʘʢʦʡ ʢʘʨʩʪ ʠ ʥʘʟʳʚʘʶʪ ʟʘʜʝʨʥʦʚʘʥʥʳʤ. ʈʘʟʚʠʪ ʦʥ ʥʘ 

ʂʘʚʢʘʟʝ ʠ ʚ ʜʨʫʛʠʭ ʢʘʨʩʪʦʚʳʭ ʨʘʡʦʥʘʭ. ʀʥʦʛʜʘ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʝʨʝʭʦʜ ʦʪ 

ʟʘʜʝʨʥʦʚʘʥʥʦʛʦ ʢʘʨʩʪʘ ʢ ʛʦʣʦʤʫ. ʅʘʨʷʜʫ ʩ ʫʯʘʩʪʢʘʤʠ, ʛʜʝ ʢʘʨʩʪʫʶʱʠʝʩʷ ʛʦʨʥʳʝ 

ʧʦʨʦʜʳ ʫʞʝ ʦʙʥʘʞʝʥʳ, ʠʤʝʶʪʩʷ ʠ ʟʘʜʝʨʥʦʚʘʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ.  

 ʇʦʢʨʳʪʳʡ ʢʘʨʩʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʢʘʨʩʪʫʶʱʠʝʩʷ ʛʦʨʥʳʝ ʧʦʨʦʜʳ 

ʧʝʨʝʢʨʳʪʳ ʩʢʦʧʣʝʥʠʝʤ ʥʝʨʘʩʪʚʦʨʝʥʥʦʛʦ ʦʩʪʘʪʢʘ ʠ ʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʦʙʣʦʤʢʘʤʠ 

ʵʪʠʭ ʞʝ ʧʦʨʦʜ, ʦʩʪʘʚʰʠʤʠʩʷ ʥʘ ʤʝʩʪʝ ʠʣʠ ʥʝʤʥʦʛʦ ʧʝʨʝʤʝʩʪʠʚʰʠʤʠʩʷ. ʕʪʦʪ ʪʠʧ 
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ʢʘʨʩʪʘ ʨʘʟʚʠʪ ʚ ʦʙʣʘʩʪʷʭ ʩ ʫʤʝʨʝʥʥʦ ʚʣʘʞʥʳʤ ʢʣʠʤʘʪʦʤ ʠ ʨʘʚʥʦʤʝʨʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʩʘʜʢʦʚ. ʊʘʢʦʡ ʢʘʨʩʪ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʋʨʘʣʝ ʠ ʚ ʥʝʢʦʪʦʨʳʭ 

ʨʘʡʦʥʘʭ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʉʉʉʈ, ʉʠʙʠʨʠ, ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ (ʄʘʢʩʠʤʦʚʠʯ, 

1960). 

 ɿʘʢʨʳʪʳʡ, ʠʣʠ ʨʫʩʩʢʠʡ, ʪʠʧ ʢʘʨʩʪʘ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʢʘʨʩʪʫʶʱʠʝʩʷ 

ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʧʝʨʝʢʨʳʪʳ ʧʝʩʯʘʥʠʢʘʤʠ, ʛʣʠʥʘʤʠ ʠ ʜʨʫʛʠʤʠ ʥʝʢʘʨʩʪʫʶʱʠʤʠʩʷ 

ʧʦʨʦʜʘʤʠ. ʂʘʨʩʪʦʚʳʡ ʧʨʦʮʝʩʩ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʩʢʨʳʪʦ, ʥʘ ʛʣʫʙʠʥʝ, ʧʦʜ 

ʪʦʣʱʝʡ ʥʝʢʘʨʩʪʫʶʱʠʭʩʷ ʧʦʨʦʜ. ʂʘʨʩʪʫʶʱʘʷʩʷ ʪʦʣʱʘ ʚʳʭʦʜʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚ 

ʤʝʩʪʘʭ, ʛʜʝ ʚʳʰʝʣʝʞʘʱʠʝ ʦʪʣʦʞʝʥʠʷ ʩʤʳʪʳ, ʠʣʠ ʚʩʢʨʳʚʘʝʪʩʷ ʧʨʠ ʧʨʦʚʘʣʘʭ. 

ɿʘʢʨʳʪʳʡ ʪʠʧ ʢʘʨʩʪʘ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠ ʧʦʪʦʤʫ ʯʘʩʪʦ ʥʘʟʳʚʘʝʪʩʷ 

ʨʫʩʩʢʠʤ. ʆʥ ʰʠʨʦʢʦ ʨʘʟʚʠʪ ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʉʉʉʈ, ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ 

ʋʨʘʣʘ ʠ ʉʠʙʠʨʠ. 

 ɻ.ɸ. ʄʘʢʩʠʤʦʚʠʯʝʤ ʚʳʜʝʣʝʥ ʧʝʨʝʢʨʳʪʳʡ, ʠʣʠ ʢʘʤʩʢʠʡ, ʪʠʧ ʢʘʨʩʪʘ. ʆʥ 

ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʂʘʤʳ. ʂʘʨʩʪʫʶʱʠʝʩʷ ʧʦʨʦʜʳ ʚ ʜʦʣʠʥʘʭ ʨʝʢ 

ʧʝʨʝʢʨʳʪʳ ʨʝʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʧʦʜ ʧʦʢʨʦʚʦʤ ʢʦʪʦʨʳʭ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʢʘʨʩʪ 

ʵʪʦʛʦ ʪʠʧʘ. ʆʥ ʰʠʨʦʢʦ ʨʘʟʚʠʪ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʏʫʩʦʚʦʡ, ʉʳʣʚʳ, ʀʨʝʥʠ, ʘ ʪʘʢʞʝ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʇʝʨʤʩʢʦʡ ʦʙʣʘʩʪʠ (ʄʘʢʩʠʤʦʚʠʯ, 1960). 

 ɿʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʝʱʝ ʦʜʠʥ ʪʠʧ ʢʘʨʩʪʘ ï ʧʦʜʚʫʣʢʘʥʠʯʝʩʢʠʡ, 

ʠʣʠ ʩʨʝʜʥʝʘʪʣʘʩʩʢʠʡ. ɺ ʄʘʨʦʢʢʦ, ʚʙʣʠʟʠ ʛʦʨʦʜʘ ɸʟʨʫ, ʥʘ ʢʘʨʩʪʦʚʳʭ ʧʣʘʪʦ 

ʉʨʝʜʥʝʛʦ ɸʪʣʘʩʘ ʥʘ ʧʣʦʱʘʜʠ 300 ʢʤ2 ʠʟʚʝʩʪʥʷʢʠ ʧʝʨʝʢʨʳʪʳ ʚʫʣʢʘʥʠʯʝʩʢʠʤʠ 

ʠʟʣʠʷʥʠʷʤʠ ï ʙʘʟʘʣʴʪʘʤʠ. ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʧʨʦʩʘʯʠʚʘʶʪʩʷ ʯʝʨʝʟ ʨʘʟʙʠʪʳʝ 

ʪʨʝʱʠʥʘʤʠ ʙʘʟʘʣʴʪʳ ʠ ʨʘʩʪʚʦʨʷʶʪ ʧʦʜʩʪʠʣʘʶʱʠʝ ʠʟʚʝʩʪʥʷʢʠ. ʆʙʨʘʟʫʶʪʩʷ 

ʢʨʫʛʣʳʝ ʚʦʨʦʥʢʠ ʛʣʫʙʠʥʦʡ ʦʪ 15 ʜʦ 20 ʤ ʠ ʜʦ 100 ʤ ʚ ʧʦʧʝʨʝʯʥʠʢʝ, ʥʘ ʜʥʝ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʦʙʨʫʰʠʚʰʠʝʩʷ ʙʘʟʘʣʴʪʦʚʳʝ ʢʦʣʦʥʢʠ. ʉʨʝʜʥʝʘʪʣʘʩʩʢʠʡ 

ʪʠʧ ʢʘʨʩʪʘ ʠʤʝʝʪʩʷ ʚ ʉʠʙʠʨʠ, ʏʝʭʦʩʣʦʚʘʢʠʠ ʠ ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ. 

 ʂʘʨʩʪʦʚʳʝ ʦʙʣʘʩʪʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʡ ʦʙʣʠʢ ʠ ʭʘʨʘʢʪʝʨ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɻʦʣʳʝ ʢʘʤʝʥʠʩʪʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʷʡʣ ʂʨʳʤʘ ʠ ʄʘʣʦʡ ɸʟʠʠ, 

ɼʠʥʘʨʩʢʠʭ ʛʦʨ ʥʘ ɹʘʣʢʘʥʘʭ ʩ ʠʭ ʙʝʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʪʦʣʴʢʦ 

ʢʘʢ ʩʢʫʜʥʳʝ ʧʘʩʪʙʠʱʘ. ɺ ʪʝʭ ʞʝ ʨʘʡʦʥʘʭ, ʛʜʝ ʢʘʨʩʪʫʶʱʠʝʩʷ ʧʦʨʦʜʳ ʟʘʣʝʛʘʶʪ ʧʦʜ 
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ʤʦʱʥʳʤ ʧʦʢʨʦʚʦʤ ʥʝʢʘʨʩʪʫʶʱʠʭʩʷ, ʟʝʣʝʥʝʶʪ ʣʫʛʘ, ʧʘʰʥʠ ʠ ʨʘʩʪʫʪ ʣʝʩʘ 

(ʄʘʢʩʠʤʦʚʠʯ, 1960). 

 

 

1.5.2. ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʢʘʨʩʪʘ ʚ ʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʦʡ ʪʦʣʱʝ 

 

 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʢʘʨʩʪʦʚʳʭ ʷʚʣʝʥʠʡ ʚ ʩʣʦʠʩʪʦʡ 

ʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʦʡ ʪʦʣʱʝ ʷʚʣʷʝʪʩʷ ʩʪʘʜʠʡʥʦʝ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ ʠʟʤʝʥʝʥʠʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʢʘʨʙʦʥʘʪʥʳʭ ʠ 

ʩʫʣʴʬʘʪʥʳʭ ʧʘʯʝʢ. ʅʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʢʘʨʩʪʘ ʧʦʜʟʝʤʥʳʡ ʩʪʦʢ 

ʩʦʩʨʝʜʦʪʦʯʝʥ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʩʣʦʷʭ, ʪʦʛʜʘ ʢʘʢ ʩʫʣʴʬʘʪʥʳʝ ʠʛʨʘʶʪ ʨʦʣʴ 

ʚʦʜʦʫʧʦʨʦʚ. ʅʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʪʫʘʮʠʠ, 

ʩʫʣʴʬʘʪʥʳʝ ʧʘʯʢʠ ʟʘ ʩʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʥʠʭ ʪʨʝʱʠʥʥʦ-ʢʘʨʩʪʦʚʦʡ ʜʨʝʥʘʞʥʦʡ 

ʩʠʩʪʝʤʳ, ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʧʨʦʥʠʮʘʝʤʳʤʠ ʠ, ʬʘʢʪʠʯʝʩʢʠ ʚʦʜʦʚʤʝʱʘʶʱʠʤʠ, ʘ 

ʢʘʨʙʦʥʘʪʥʳʝ ʩʪʘʥʦʚʷʪʩʷ ʚʦʜʦʫʧʦʨʘʤʠ ʚʩʣʝʜʩʪʚʠʝ ʟʘʧʦʣʥʝʥʠʷ ʧʦʨʦʚʦ-ʪʨʝʱʠʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʪʦʨʠʯʥʳʤ ʛʠʧʩʦʤ ʠ ʛʣʠʥʠʩʪʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ 

ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʯʘʩʪʠ ʢʘʨʩʪʦʚʳʭ ʢʘʨʙʦʥʘʪʥʦ-

ʩʫʣʴʬʘʪʥʳʭ ʤʘʩʩʠʚʦʚ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʟʦʥʝ ʘʢʪʠʚʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ, ʛʜʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʪʥʳʝ ʘʥʛʠʜʨʠʪʦʚʳʝ ʧʘʯʢʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʘ ʛʠʜʨʘʪʘʮʠʠ 

ʙʳʣʠ ʟʘʤʝʱʝʥʳ ʛʠʧʩʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ 100%.  

ɺ ʜʘʥʥʳʭ ʛʝʦʣʦʛʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʢʘʭ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʬʦʨʤ ʧʦʜʟʝʤʥʦʛʦ ʢʘʨʩʪʘ ʚʦʟʥʠʢʘʶʪ ʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʟʦʥʝ ʠʟʤʝʥʝʥʠʡ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʢʦʥʪʘʢʪʘʭ: 

¶ ʩʫʣʴʬʘʪʥʳʭ ʧʘʯʝʢ ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʭ 

ʦʪʣʦʞʝʥʠʡ (ʣʦʢʘʣʴʥʳʭ ʚʦʜʦʫʧʦʨʦʚ); 

¶ ʥʘ ʢʦʥʪʘʢʪʝ ʩ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʧʘʯʢʘʤʠ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ. 

ʇʦ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʨʘʟʨʝʟʫ ʠ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʘʷ ʪʦʣʱʘ 

ʟʘʢʘʨʩʪʦʚʘʥʘ ʥʝ ʨʘʚʥʦʤʝʨʥʦ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʪʦʢʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, 

ʠʤʝʶʱʝʛʦ ʣʦʢʘʣʠʟʦʚʘʥʥʳʡ ʚʠʜ. ʈʝʟʫʣʴʪʘʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʪʦʢʘ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʢʘʨʩʪʫʶʱʝʡʩʷ ʪʦʣʱʝ ʤʝʞʜʫ ʟʦʥʘʤʠ ʣʦʢʘʣʠʟʦʚʘʥʥʦʛʦ ʩʪʦʢʘ 
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ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʟʚʦʜʥʳʭ ʮʝʣʠʢʦʚ, ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʧʦʨʘʞʝʥʘ ʬʦʨʤʘʤʠ ʧʦʜʟʝʤʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ (ʄʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʝé, 2006).  

ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʠ 

ʚʦʜʦʦʙʠʣʴʥʦʩʪʴ ʪʨʝʱʠʥʥʳʭ ʟʦʥ ʫʩʠʣʠʚʘʶʪʩʷ ʚ ʨʘʡʦʥʘʭ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʣʦʢʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ ʥʘ ʬʦʥʝ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʙʣʦʢʦʚʦ-ʜʠʟʲʶʥʢʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʘʨʩʪʦʚʳʭ 

ʤʘʩʩʠʚʦʚ (ʄʠʭʘʡʣʦʚ ʠ ʜʨ., 1968; ʄʠʭʘʡʣʦʚ, 2006). 

ʇʨʘʢʪʠʢʘ ʛʝʦʣʦʛʦ-ʢʘʨʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʢʘʨʙʦʥʘʪʥʦ-

ʩʫʣʴʬʘʪʥʳʭ ʤʘʩʩʠʚʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʨʘʡʦʥʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ 

ʙʣʦʢʦʚʦ-ʜʠʟʲʶʥʢʪʠʚʥʳʤ ʩʪʨʦʝʥʠʝʤ ʢʘʨʩʪʦʚʦʛʦ ʤʘʩʩʠʚʘ, ʩʫʱʝʩʪʚʫʶʪ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʦʨʤ ʧʦʜʟʝʤʥʦʛʦ ʢʘʨʩʪʘ: ʚ ʣʦʢʘʣʴʥʦʤ ʧʣʘʥʝ 

ʝʜʠʥʦʛʦ, ʚʳʜʝʨʞʘʥʥʦʛʦ ʚ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʢʘʭ, ʛʦʨʠʟʦʥʪʘ ʧʦʜʟʝʤʥʦʡ 

ʟʘʢʘʨʩʪʦʚʘʥʥʦʩʪʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ; ʚʳʩʦʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦʜʟʝʤʥʳʭ ʧʦʣʦʩʪʝʡ ʚ 

ʫʩʣʦʚʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʜʥʦʦʙʨʘʟʠʷ ʢʘʨʩʪʫʶʱʝʡʩʷ ʪʦʣʱʠ 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʧʦʣʦʞʝʥʠʝʤ ʧʦʜʦʰʚʳ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʧʦʨʦʜ, ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʠ 

ʛʣʫʙʠʥʦʡ ʟʘʣʦʞʝʥʠʷ ʪʨʝʱʠʥʥʳʭ ʟʦʥ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʘ, ʚʝʣʠʯʠʥʦʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ, ʥʠʞʥʠʝ 

ʛʨʘʥʠʮʳ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʧʦʜʟʝʤʥʦʡ ʟʘʢʘʨʩʪʦʚʘʥʥʦʩʪʠ 

ʩʪʨʝʤʷʪʩʷ ʢ ʧʦʣʦʞʝʥʠʶ ʣʦʢʘʣʴʥʦʛʦ ʙʘʟʠʩʘ ʵʨʦʟʠʠ, ʘ ʪʦʯʥʝʝ ʚʳʩʦʪʥʦʤʫ 

ʧʦʣʦʞʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʦʪʣʦʞʝʥʠʷʭ ʦʩʥʦʚʥʦʛʦ 

ʵʨʦʟʠʦʥʥʦʛʦ ʚʨʝʟʘ; ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʜʟʝʤʥʳʭ ʧʦʣʦʩʪʝʡ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ 

ʪʨʝʱʠʥʥʳʤʠ ʟʦʥʘʤʠ ʠ ʟʦʥʘʤʠ ʜʨʦʙʣʝʥʠʷ, ʣʦʢʘʣʠʟʫʶʱʠʤʠ ʧʦʜʟʝʤʥʳʡ ʩʪʦʢ; 

ʤʦʱʥʦʩʪʴ ʟʦʥ ʧʦʜʟʝʤʥʦʡ ʟʘʢʘʨʩʪʦʚʘʥʥʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʤʝʥʴʰʘʝʪʩʷ ʦʪ ʙʣʦʢʘ ʢ 

ʙʣʦʢʫ ʦʪ ʫʩʪʴʝʚʳʭ ʯʘʩʪʝʡ ʢʘʨʩʪʦʚʦ-ʵʨʦʟʠʦʥʥʳʭ ʣʦʛʦʚ ʢ ʠʭ ʚʝʨʭʦʚʴʷʤ (ɻʘʝʚ ʠ ʜʨ., 

1997; ɻʘʝʚ ʠ ʜʨ., 1999; ʂʘʪʘʝʚ ʠ ʜʨ., 2003). 
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1.5.3. ʅʝʬʪʝʧʨʦʤʳʩʣʦʚʳʝ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʢʘʨʩʪʦʚʳʭ ʨʘʡʦʥʘʭ 

 

 

ʀʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʫʯʘʩʪʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ, 

ʩʣʦʞʝʥʥʳʭ ʢʘʨʩʪʫʶʱʠʤʠʩʷ ʧʦʨʦʜʘʤʠ, ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʧʨʠʦʙʨʝʣʠ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʚ ʩʚʷʟʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʨʩʪʦʚʳʭ ʚʦʜ, 

ʜʦʙʳʯʝʡ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʄʘʢʩʠʤʦʚʠʯ, 

2001), ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝʤ ʥʘ ʟʘʢʘʨʩʪʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʪʝʭʥʠʯʝʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʯʪʦ ʯʘʩʪʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʠ ʪʨʝʙʫʝʪ 

ʚʳʧʦʣʥʝʥʠʷ ʦʩʦʙʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʯʘʩʪʠ ʤʠʥʠʤʠʟʘʮʠʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ. ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʠ ʦʩʦʙʝʥʥʦ ʪʝ, ʯʪʦ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʢʘʨʩʪʦʚʳʭ ʤʘʩʩʠʚʦʚ, ʷʚʣʷʶʪʩʷ 

ʵʣʝʤʝʥʪʘʤʠ ʧʦʚʳʰʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ. 

ɺ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʨʫʩʣʦʚʳʝ ʧʨʦʮʝʩʩʳ ʠ ʢʘʨʩʪ ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʅʘʟʘʨʦʚ, 1996). 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ 

ʢʘʨʩʪʦʚʳʝ ʷʚʣʝʥʠʷ, ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʢʦʪʦʨʳʝ 

ʫʯʘʩʪʚʫʶʪ ʚ ʩʪʨʦʝʥʠʠ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʨʝʛʠʦʥʘ: 

ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʇʨʝʜʫʨʘʣʴʩʢʦʛʦ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ ʠ 

ʋʨʘʣʴʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ. ʉʦʯʝʪʘʥʠʝ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ 

ʛʣʦʙʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʦʧʨʝʜʝʣʷʝʪ ʤʝʨʠʜʠʦʥʘʣʴʥʫʶ ʟʦʥʘʣʴʥʦʩʪʴ 

ʦʙʩʪʘʥʦʚʦʢ ʨʘʟʚʠʪʠʷ ʢʘʨʩʪʦʚʦʛʦ ʧʨʦʮʝʩʩʘ (ʄʝʱʝʨʷʢʦʚʘ, 2013). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʡʦʥʳ ʨʘʟʚʠʪʠʷ ʢʘʨʩʪʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʧʨʠʩʫʱʘʷ ʠʤ 

ʛʠʜʨʦʩʬʝʨʘ ʦʙʣʘʜʘʶʪ ʩʧʝʮʠʬʠʢʦʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʤʫ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʩʠʪʫʘʮʠʷ ʫʩʣʦʞʥʷʝʪʩʷ ʤʝʥʷʶʱʠʤʩʷ ʚ ʭʦʜʝ ʤʠʛʨʘʮʠʠ ʩʦʩʪʘʚʦʤ ʢʦʤʧʦʥʝʥʪʦʚ 

ʥʝʬʪʠ, ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʠ ʘʜʛʝʟʠʝʡ ʢ ʧʦʨʦʜʘʤ (ʉʦʢʦʣʦʚ ʠ ʜʨ., 2015). 
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ʆʧʳʪ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʧʨʦʙʣʝʤʳ ʩʪʦʡʢʦʛʦ, ʪʨʫʜʥʦ ʫʩʪʨʘʥʠʤʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʥʘʠʙʦʣʝʝ ʦʩʪʨʦ ʩʪʦʷʪ ʚ ʨʘʡʦʥʘʭ ʨʘʟʚʠʪʠʷ ʢʘʨʩʪʘ (ɹʳʢʦʚ, 2002; ɹʫʟʤʘʢʦʚ, 2003; 

ʄʘʢʩʠʤʦʚʠʯ, 2005). ɺ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 320 ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʥʝʬʪʠ, ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 4300 ʢʤ2. ʇʦʯʪʠ ʪʨʝʪʴ ʧʣʦʱʘʜʠ ʚʩʝʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʢʘʨʩʪʦʚʳʭ ʨʘʡʦʥʘʭ. ɿʘʥʠʤʘʝʤʘʷ ʠʤʠ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

1300 ʢʤ2 (ʄʘʢʩʠʤʦʚʠʯ, ʄʝʱʝʨʷʢʦʚʘ, 2009). 

ʈʘʡʦʥʳ ʨʘʟʚʠʪʠʷ ʢʘʨʩʪʘ ʦʪʣʠʯʘʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʩʪʝʧʝʥʠ 

ʟʘʱʠʱʝʥʥʦʩʪʠ ʧʦʜʟʝʤʥʦʡ ʛʠʜʨʦʩʬʝʨʳ ʠ ʠʤʝʶʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ 

ʩʦʟʜʘʶʪ ʦʩʦʙʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

(ʄʝʱʝʨʷʢʦʚʘ, 2015). ɺ ʨʘʡʦʥʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʘʨʩʪʫʶʱʠʭʩʷ ʧʦʨʦʜ, ʛʜʝ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʠ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʨʦʜ ʩʫʱʝʩʪʚʝʥʥʳ, ʨʠʩʢ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʨʦʣʴ 

ʢʦʪʦʨʳʭ ʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚʝʩʴʤʘ ʚʳʩʦʢʘ, 

ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʘ ʪʘʢʞʝ ʧʨʦʣʠʚʳ, ʨʘʟʣʠʚʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʬʪʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʧʦʛʣʦʱʘʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʢʘʨʩʪʦʚʳʤʠ ʬʦʨʤʘʤʠ 

(ʄʝʱʝʨʷʢʦʚʘ ʠ ʜʨ., 2011). 

ʇʦ ʥʘʣʠʯʠʶ ʠʣʠ ʦʪʩʫʪʩʪʚʠʶ ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʠʭ ʩʦʩʪʘʚʫ ʂ.ɸ. 

ɻʦʨʙʫʥʦʚʦʡ (1992) ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʧʷʪʴ ʪʠʧʦʚ ʢʘʨʩʪʘ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʨʦʚʝʜʝʥʘ 

ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʟʘʱʠʪʳ ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ (ʪʘʙʣʠʮʘ 1). 

ʉʦʩʪʘʚ ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʠʭ ʤʦʱʥʦʩʪʴ ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ 

ʟʘʱʠʪʝ ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʢʘʨʩʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ʚ ʮʝʣʦʤ ʠ ʟʦʥʳ 

ʘʵʨʘʮʠʠ ʚ ʯʘʩʪʥʦʩʪʠ. ʅʘ ʩʣʘʙʦ ʨʘʩʯʣʝʥʝʥʥʳʭ ʚʦʟʚʳʰʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʩ ʨʘʚʥʠʥʥʳʤ 

ʨʝʣʴʝʬʦʤ ʤʦʱʥʦʩʪʴ ʟʦʥʳ ʩʦʩʪʘʚʣʷʝʪ 30-50-100 ʤ ʠ ʙʦʣʝʝ, ʘ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʢʘʨʩʪʫʶʱʝʡʩʷ ʪʦʣʱʠ ï ʦʪ ʩʦʪʥʠ ʤʝʪʨʦʚ ʜʦ 1-2 ʢʤ 

(ʄʘʢʩʠʤʦʚʠʯ, 1963). 
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ʊʘʙʣʠʮʘ 1 

ʊʠʧʳ ʢʘʨʩʪʘ ʧʦ ʥʘʣʠʯʠʶ ʠʣʠ ʦʪʩʫʪʩʪʚʠʶ ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ 

ʩʪʝʧʝʥʴ ʝʛʦ ʟʘʱʠʪʳ ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ (ɻʦʨʙʫʥʦʚʘ, 1992) 

ʊʠʧ ʢʘʨʩʪʘ 
ʇʦʢʨʦʚʥʳʝ 

ʦʪʣʦʞʝʥʠʷ 

ʉʪʝʧʝʥʴ 

ʟʘʱʠʪʳ ʦʪ 

ʟʘʛʨʷʟʥʝʥʠʷ 

ʈʠʩʫʥʦʢ 

ɻʦʣʳʡ 

(ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ) 

ʆʪʩʫʪʩʪʚʫʶʪ ʆʯʝʥʴ ʥʠʟʢʘʷ 

 

ɿʘʜʝʨʥʦʚʘʥʥʳʡ 

(ʢʘʚʢʘʟʩʢʠʡ) 

ʇʦʯʚʝʥʥʳʡ 

ʧʦʢʨʦʚ 

ʅʠʟʢʘʷ 

 

ʇʦʢʨʳʪʳʡ 

(ʧʦʜʵʣʶʚʠʘʣʴʥʳʡ) 

(ʩʨʝʜʥʝʝʚʨʦʧʝʡʩʢʠʡ) 

ʈʳʭʣʳʝ ʧʨʦʜʫʢʪʳ 

ʠʣʠ ʵʣʶʚʠʡ 

ʅʠʟʢʘʷ 

 

ʇʝʨʝʢʨʳʪʳʡ 

ʧʦʜʘʣʣʶʚʠʘʣʴʥʳʡ 

(ʢʘʤʩʢʠʡ) 

ʧʦʜʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʡ 

ʈʝʯʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ɺʦʜʥʦʣʝʜʥʠʢʦʚʳʝ 

ʦʪʣʦʞʝʥʠʷ 

ʉʨʝʜʥʷʷ 

 

 

 

ɿʘʢʨʳʪʳʡ (ʨʫʩʩʢʠʡ) ʂʦʨʝʥʥʳʝ 

ʥʝʢʘʨʩʪʫʶʱʠʝʩʷ 

ʧʦʨʦʜʳ 

ɺʳʩʦʢʘʷ 
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ʄʦʱʥʦʩʪʴ ʠ ʣʠʪʦʣʦʛʠʷ ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʣʠʷʶʪ ʥʘ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ 

ʩʦʨʙʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʬʪʠ, ʢʦʪʦʨʘʷ ʧʦ-ʨʘʟʥʦʤʫ ʧʨʦʷʚʣʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ 

ʠʟʚʝʩʪʥʷʢʘʭ (ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ) ʠ ʧʦʢʨʦʚʥʳʭ ʜʠʩʧʝʨʩʥʳʭ ʧʦʨʦʜʘʭ 

(ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ). ɽʱʝ ʦʜʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʘʨʩʪʦʚʦʛʦ ʤʘʩʩʠʚʘ, 

ʦʙʫʩʣʦʚʣʠʚʘʶʱʝʡ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ, ʷʚʣʷʝʪʩʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʜʦʦʙʤʝʥʘ (ʄʝʱʝʨʷʢʦʚʘ ʠ ʜʨ., 2011). 

ɺ ʢʘʨʩʪʫʶʱʠʭʩʷ ʤʘʩʩʠʚʘʭ ʚʩʣʝʜʩʪʚʠʝ ʟʘʪʫʭʘʥʠʷ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʩ ʛʣʫʙʠʥʦʡ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʜʦʦʙʤʝʥʘ, ʢʦʪʦʨʳʡ 

ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʠ ʨʘʩʯʣʝʥʝʥʥʦʤ ʨʝʣʴʝʬʝ. ʇʨʠ ʥʘʣʠʯʠʠ 

ʜʦʣʠʥ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʘʥʟʠʪʥʳʭ ʨʝʢ ʚ ʢʘʨʩʪʦʚʳʭ ʨʘʡʦʥʘʭ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʟʦʥʳ (ʪʘʙʣʠʮʘ 2). 

ʊʘʙʣʠʮʘ 2 

ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʟʦʥʳ ʢʘʨʩʪʦʚʦʛʦ ʤʘʩʩʠʚʘ (ɻʦʨʙʫʥʦʚʘ, 1981; 

ʄʘʢʩʠʤʦʚʠʯ, 1963) ʠ ʚʠʜʳ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ (ʄʝʱʝʨʷʢʦʚʘ ʠ ʜʨ., 2011) 

ʅʦʤʝ

ʨ 

ʟʦʥʳ 

ɿʦʥʘ ʊʠʧ ʨʘʟʛʨʫʟʢʠ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ɺʠʜ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

I ɿʦʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʮʠʨʢʫʣʷʮʠʠ 

 ɿʘʛʨʷʟʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʢʘʨʩʪʦʚʳʭ ʬʦʨʤ  

II  ɿʦʥʘ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʮʠʨʢʫʣʷʮʠʠ 

ʅʘʟʝʤʥʘʷ (ɸ) ɿʘʛʨʷʟʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʪʨʝʱʠʥ ʠ 

ʧʦʜʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʳ ʟʘ ʩʯʝʪ ʠʩʧʘʨʝʥʠʷ 

(ʦʙʨʘʟʦʚʘʥʠʝ ʛʘʟʦʚʦʡ ʰʘʧʢʠ), ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʦʜʚʝʰʝʥʥʳʭ ʣʠʥʟ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, 

ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ  

IIʘ ʇʦʜʟʦʥʘ 

ʧʦʜʚʝʰʝʥʥʳʭ 

ʢʘʨʩʪʦʚʳʭ ʚʦʜ 

ʅʘʟʝʤʥʘʷ (ɹ) ɿʘʛʨʷʟʥʝʥʠʝ ʢʘʨʩʪʦʚʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ  

III  ɿʦʥʘ ʢʦʣʝʙʘʥʠʷ 

ʫʨʦʚʥʷ ʢʘʨʩʪʦʚʳʭ 

ʚʦʜ 

ʅʘʟʝʤʥʘʷ (ɻ) ɿʘʛʨʷʟʥʝʥʠʝ ʧʦʨʦʜ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, 

ʧʝʨʚʠʯʥʦʝ ʠ ʚʪʦʨʠʯʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ 

ʢʘʨʩʪʦʚʳʭ ʚʦʜ, ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜ  

IV  ɿʦʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʮʠʨʢʫʣʷʮʠʠ 

ʉʫʙʘʢʚʘʣʴʥʘʷ. 

ʥʘʟʝʤʥʘʷ (ɽ) 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʣʠʥʟ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʘʨʩʪʦʚʳʭ ʚʦʜ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʨʘʩʪʚʦʨʝʥʥʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʟʘʛʨʷʟʥʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ  

V ɿʦʥʘ ʩʠʬʦʥʥʦʡ 

ʮʠʨʢʫʣʷʮʠʠ 

ʅʘʟʝʤʥʘʷ, 

ʩʫʙʘʢʚʘʣʴʥʘʷ (ɺ, ɼ) 

ɿʘʛʨʷʟʥʝʥʠʝ ʨʦʜʥʠʢʦʚ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ  

VI ɿʦʥʘ ʧʦʜʜʦʣʠʥʥʦʡ 

ʠʣʠ ʧʦʜʨʫʩʣʦʚʦʡ 

ʮʠʨʢʫʣʷʮʠʠ 

ʉʫʙʘʢʚʘʣʴʥʘʷ ɿʘʛʨʷʟʥʝʥʠʝ ʨʝʢ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ  

VII  ɿʦʥʘ ʛʣʫʙʠʥʥʦʡ 

ʮʠʨʢʫʣʷʮʠʠ 

ʉʫʙʘʢʚʘʣʴʥʘʷ ɿʘʛʨʷʟʥʝʥʠʝ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʥʘ ʫʯʘʩʪʢʘʭ ʨʘʟʛʨʫʟʢʠ  
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ʅʘʠʙʦʣʴʰʝʡ ʫʷʟʚʠʤʦʩʪʴʶ ʢ ʥʝʬʪʷʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʧʝʨʚʳʝ ʪʨʠ-ʯʝʪʳʨʝ ʟʦʥʳ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʪʝʤ, ʯʪʦ ʥʝʬʪʴ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʩʧʦʩʦʙʥʳ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʠʟʤʝʥʝʥʠʶ ʩʚʦʠʭ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʇʠʢʦʚʩʢʠʡ, 2019; ʉʦʣʥʮʝʚʘ, 1998), ʧʦʵʪʦʤʫ 

ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʜʘʥʥʦʛʦ ʟʘʛʨʷʟʥʠʪʝʣʷ ʚ ʤʘʩʩʠʚ ʚʦʟʤʦʞʥʦ ʥʘ ʜʦʩʪʘʪʦʯʥʦ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʛʣʫʙʠʥʳ. 

ʃʠʪʦʣʦʛʠʷ ʩʘʤʠʭ ʢʘʨʩʪʫʶʱʠʭʩʷ ʧʦʨʦʜ ʠʤʝʝʪ ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʥʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ. ʉʦʩʪʘʚ ʧʦʨʦʜ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʪʠʧ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʶ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʢʦʪʦʨʘʷ ʚʣʠʷʝʪ ʥʘ ʤʠʛʨʘʮʠʦʥʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠ 

ʦʧʨʝʜʝʣʷʝʪ ʫʩʣʦʚʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʤʘʩʰʪʘʙʳ ʟʘʛʨʷʟʥʝʥʠʷ. ʇʨʠ ʨʦʩʪʝ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʥʝʬʪʠ ʩʥʠʞʘʝʪʩʷ (ʄʝʱʝʨʷʢʦʚʘ ʠ ʜʨ., 2011). 

 

 

1.5.4. ʇʨʠʯʠʥʳ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʢʘʨʩʪʦʚʳʭ ʨʘʡʦʥʘʭ 

 

 

ʅʝʬʪʷʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦ ʧʨʠʯʠʥʘʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʧʨʠʨʦʜʥʳʝ ʛʣʫʙʠʥʥʳʝ ʠ ʪʝʭʥʦʛʝʥʥʳʝ ʛʣʫʙʠʥʥʳʝ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ (ɹʳʢʦʚ, 2002; 

ʆʙʦʨʠʥ ʠ ʜʨ., 2008; ʂʦʩʪʘʨʝʚ, 2015): 

ʊʝʭʥʦʛʝʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʚʷʟʘʥʳ ʩ ʥʘʨʫʰʝʥʠʝʤ ʧʨʘʚʠʣ ʜʦʙʳʯʠ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʥʝʬʪʠ (ʨʘʟʣʠʚ ʥʝʬʪʠ ʧʨʠ ʧʦʨʳʚʘʭ ʥʝʬʪʝʧʨʦʚʦʜʦʚ, 

ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʫʩʪʴʝʚ ʩʢʚʘʞʠʥ, ʧʦʜʟʝʤʥʦʤ ʨʝʤʦʥʪʝ ʩʢʚʘʞʠʥ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʩʙʦʨʘ ʠ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ); ʩʙʨʦʩ ʥʝʬʪʠ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʟʘʢʘʨʩʪʦʚʘʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ (ʚ ʢʘʨʩʪʦʚʳʝ ʣʦʛʘ, ʚʦʨʦʥʢʠ) ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʝʤʦʥʪʥʳʭ ʠ ʣʠʢʚʠʜʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʩʢʚʘʞʠʥʘʭ, ʧʝʨʝʚʦʜʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʢʚʘʞʠʥ ʩ ʥʝʬʪʠ ʥʘ ʛʘʟ. 

ʊʝʭʥʦʛʝʥʥʳʝ ʛʣʫʙʠʥʥʳʝ ʩʚʷʟʘʥʳ ʩ ʩʦʟʜʘʥʠʝʤ ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʡ ʧʨʠ 

ʟʘʢʘʯʢʝ ʚʦʜʳ ʚ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʣʘʩʪʳ, ʩ ʥʘʨʫʰʝʥʠʝʤ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʩʢʚʘʞʠʥ ï 

ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʮʝʤʝʥʪʘʮʠʝʡ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ (ʧʨʦʨʳʚʳ ʢʦʣʦʥʥ ʠ 

ʥʘʨʫʰʝʥʠʷ ʮʝʤʝʥʪʥʦʛʦ ʢʦʣʴʮʘ) ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʤʠʛʨʘʮʠʷ ʥʝʬʪʠ ʟʘ ʩʯʝʪ 
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ʚʳʜʘʚʣʠʚʘʥʠʷ ʠʟ ʥʝʜʨ ʧʦ ʪʨʝʱʠʥʥʳʤ ʧʨʠʨʘʟʣʦʤʥʳʤ ʟʦʥʘʤ, ʟʘʢʦʣʦʥʥʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʘʤ ʩʢʚʘʞʠʥ ʯʝʨʝʟ ʧʝʨʝʢʨʳʚʘʶʱʠʝ ʧʦʨʦʜʳ. 

ʇʨʠʨʦʜʥʳʝ ʛʣʫʙʠʥʥʳʝ ʬʘʢʪʦʨʳ ʦʙʫʩʣʦʚʣʝʥʳ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤʠ 

ʵʬʬʝʢʪʘʤʠ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ʠ ʩʚʦʜʷʪʩʷ ʢ ʧʨʷʤʦʡ ʚʦʩʭʦʜʷʱʝʡ ʬʠʣʴʪʨʘʮʠʠ ʬʣʶʠʜʦʚ 

ʠʟ ʧʨʦʜʫʢʪʠʚʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʧʦ ʟʦʥʘʤ ʩʫʙʚʝʨʪʠʢʘʣʴʥʦʡ ʜʠʟʲʶʥʢʪʠʚʥʦʡ 

ʥʘʨʫʰʝʥʥʦʩʪʠ, ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʦʡ ʚ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ, ʚ ʦʩʥʦʚʥʦʤ ʟʘ 

ʩʯʝʪ ʨʘʟʥʠʮʳ ʚ ʜʘʚʣʝʥʠʠ ʥʘ ʛʣʫʙʠʥʘʭ ʠ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʦʡ ʯʘʩʪʠ. ɺʝʨʪʠʢʘʣʴʥʘʷ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʪʦʣʱʠ, ʧʝʨʝʢʨʳʚʘʶʱʝʡ ʧʨʦʜʫʢʪʠʚʥʳʝ ʛʦʨʠʟʦʥʪʳ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʚʩʧʣʳʚʘʥʠʝ ʥʝʬʪʠ ʜʦ ʫʨʦʚʥʷ ʚʝʨʭʥʠʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ 

ʥʘʢʘʧʣʠʚʘʥʠʷ ʝʸ ʚ ʪʨʝʱʠʥʥʦ-ʢʘʨʩʪʦʚʳʭ ʢʦʣʣʝʢʪʦʨʘʭ. 

ɿʘʛʨʷʟʥʝʥʠʝ ʢʘʨʩʪʦʚʳʭ ʤʘʩʩʠʚʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ. ʂʘʨʩʪʦʚʳʝ ʤʘʩʩʠʚʳ ʠ 

ʦʩʦʙʝʥʥʦ ʪʘʢʦʡ ʵʣʝʤʝʥʪ ʤʘʩʩʠʚʦʚ, ʢʘʢ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʩʨʝʜʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳ (Heinz et al., 2009) ʚ ʫʩʣʦʚʠʷʭ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʠʯʠʥʦʡ ʪʦʤʫ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ 

ʧʨʠʨʦʜʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʢʘʨʩʪʦʚʳʭ ʤʘʩʩʠʚʦʚ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʠʟʢʘʷ 

ʝʩʪʝʩʪʚʝʥʥʘʷ ʟʘʱʠʱʝʥʥʦʩʪʴ ʧʦʜʟʝʤʥʳʭ ʪʨʝʱʠʥʥʦ-ʢʘʚʝʨʥʦʚʳʭ (ʪʨʝʱʠʥʥʦ-

ʢʘʨʩʪʦʚʳʭ) ʚʦʜ, ʢʘʢ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʩʩʠʚʘ, ʪʘʢ ʠ ʩ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ 

ʦʩʦʙʝʥʥʦ ʚ ʟʦʥʘʭ ʜʠʟʲʶʥʢʪʠʚʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʝʨʪʠʢʘʣʴʥʳʝ ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ 

ʧʝʨʝʪʦʢʠ ʚʦʜ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʫʙʦʢʠʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʯʝʨʝʟ ʥʘʨʫʰʝʥʥʳʝ 

ʬʣʶʠʜʦʫʧʦʨʳ. 

ɽʩʪʝʩʪʚʝʥʥʘʷ ʟʘʱʠʱʝʥʥʦʩʪʴ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʟʦʥʳ ʘʢʪʠʚʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ ʚ 

ʧʨʝʜʝʣʘʭ ʢʘʨʩʪʦʚʳʭ ʤʘʩʩʠʚʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʧʦʢʨʦʚʥʳʭ 

ʦʪʣʦʞʝʥʠʡ, ʠʭ ʤʦʱʥʦʩʪʴʶ ʠ ʭʘʨʘʢʪʝʨʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʉʣʘʙʘʷ ʝʩʪʝʩʪʚʝʥʥʘʷ 

ʟʘʱʠʱʝʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʨʘʡʦʥʦʚ ʧʦʢʨʳʪʦʛʦ ʢʘʨʩʪʘ, ʛʜʝ ʧʦʢʨʦʚʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʳʤʠ ʜʠʩʧʝʨʩʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʛʝʥʝʟʠʩʘ ʠ ʜʣʷ ʨʘʡʦʥʦʚ ʦʙʥʘʞʝʥʥʦʛʦ (ʦʪʢʨʳʪʦʛʦ) 

ʢʘʨʩʪʘ, ʛʜʝ ʧʦʢʨʦʚʳ ʦʪʩʫʪʩʪʚʫʶʪ ʠʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʯʚʝʥʥʦ-ʜʝʨʥʦʚʳʤʠ, 

ʵʣʶʚʠʘʣʴʥʦ-ʧʦʯʚʝʥʥʦ-ʜʝʨʥʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʢʘʯʝʩʪʚʝ ʩʧʣʦʰʥʦʛʦ ʧʦʢʨʦʚʘ ʥʝʢʘʨʩʪʫʶʱʠʭʩʷ 

ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ (ʧʝʨʝʢʨʳʪʳʡ, ʧʦʢʨʳʪʦ-
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ʧʝʨʝʢʨʳʪʳʡ ʪʠʧʳ ʢʘʨʩʪʘ) ʩʪʝʧʝʥʴ ʝʩʪʝʩʪʚʝʥʥʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʧʦʚʳʰʘʝʪʩʷ, ʥʦ 

ʩʪʘʥʦʚʠʪʩʷ ʥʠʟʢʦʡ ʧʨʠ ʦʩʪʨʦʚʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʵʪʠʭ ʧʦʢʨʦʚʦʚ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʨʘʡʦʥʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʦʛʦ ʠ 

ʩʫʣʴʬʘʪʥʦ-ʢʘʨʙʦʥʘʪʥʦʛʦ ʢʘʨʩʪʘ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʥʘ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʨʘʟʥʳʭ ʪʠʧʦʚ ʢʘʨʩʪʘ ʠ, ʝʩʪʝʩʪʚʝʥʥʦ, ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʚʦʜ ʵʧʠʢʘʨʩʪʦʚʦʡ ʟʦʥʳ. ʆʯʝʥʴ ʯʘʩʪʦ ʥʘ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʦ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʷʭ ʢʨʦʚʣʷ ʢʘʨʩʪʫʶʱʠʭʩʷ ʧʦʨʦʜ ʠʨʝʥʩʢʦʛʦ 

ʛʦʨʠʟʦʥʪʘ ʧʦʢʨʳʪʘ ʘʣʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʢʘʨʩʪʦʚʦ-ʦʙʚʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʠʣʠ ʩʦʣʠʢʘʤʩʢʠʤʠ ʪʝʨʨʠʛʝʥʥʦ-

ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦʨʦʜʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʛʠʧʩʘ ʠ ʩʝʣʝʥʠʪʘ. 

ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʤʘʩʩʠʚʦʚ ʢʘʨʩʪʫʶʱʠʭʩʷ ʧʦʨʦʜ ʥʝ ʟʘʱʠʱʝʥʳ ʦʪ 

ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʧʦ ʧʨʠʯʠʥʝ ʰʠʨʦʢʦʛʦ ʨʘʟʚʠʪʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʬʦʨʤ ʢʘʨʩʪʘ, ʧʦ ʩʫʪʠ, ʚ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʚʳʧʦʣʥʷʶʱʠʭ ʬʫʥʢʮʠʠ 

ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʧʝʨʝʚʦʜʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʚʦʜʥʦʛʦ ʩʪʦʢʘ ʚ ʧʦʜʟʝʤʥʳʡ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʚʠʪʳ ʚʦʨʦʥʢʠ ʨʘʟʣʠʯʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʧʨʦʚʘʣʴʥʳʝ, ʢʘʨʩʪʦʚʦ-ʵʨʦʟʠʦʥʥʳʝ ʣʦʛʘ, ʨʚʳ ʠ ʩʣʝʧʳʝ ʤʝʰʢʦʦʙʨʘʟʥʳʝ ʜʦʣʠʥʳ. 

ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ ʧʦʛʣʦʱʘʝʪʩʷ ʯʝʨʝʟ ʪʨʝʱʠʥʥʳʝ ʠ ʢʘʥʘʣʦʦʙʨʘʟʥʳʝ ʧʦʥʦʨʳ ʥʘ 

ʜʥʝ ʚʦʨʦʥʦʢ ʠ ʣʦʛʦʚ, ʦʪʜʝʣʴʥʳʝ ʢʘʨʩʪʦʚʳʝ ʢʘʥʘʣʳ, ʨʘʩʰʠʨʝʥʥʳʝ ʨʘʩʪʚʦʨʝʥʠʝʤ 

ʪʨʝʱʠʥʳ ʠ ʢʘʨʨʳ (ʂʦʩʪʘʨʝʚ, 2005). 

ʇʨʘʢʪʠʯʝʩʢʠ ʧʨʠ ʣʶʙʦʤ ʚʘʨʠʘʥʪʝ ʩʪʨʦʝʥʠʷ ʧʦʢʨʦʚʦʚ ʢʘʨʩʪʫʶʱʠʝʩʷ ʧʦʨʦʜʳ 

ʥʝ ʟʘʱʠʱʝʥʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ ʣʶʙʦʛʦ ʪʠʧʘ ʟʘʛʨʷʟʥʝʥʠʷ, ʚʢʣʶʯʘʷ ʠ ʧʦʩʪʫʧʣʝʥʠʷ 

ʚ ʥʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʨʠ ʘʚʘʨʠʷʭ ʥʘ ʧʨʦʜʫʢʪʦʥʝʬʪʝʧʨʦʚʦʜʘʭ, ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʨʝʤʦʥʪʥʳʭ, ʣʠʢʚʠʜʘʮʠʦʥʥʳʭ ʠ ʠʥʳʭ ʨʘʙʦʪ. 

ʉʠʪʫʘʮʠʷ ʩ ʥʝʬʪʷʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʫʩʫʛʫʙʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ, ʘ ʥʝ ʣʠʢʚʠʜʘʮʠʠ ʥʝʬʪʝʧʨʦʷʚʣʝʥʠʡ ʚ ʧʨʝʩʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ. 

ɺ ʦʩʥʦʚʥʦʤ, ʚ ʤʝʩʪʘʭ ʚʳʭʦʜʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ, ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʪʝʭʥʦʣʦʛʠʷ ʩʙʦʨʘ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʚʦʜ ʫʞʝ ʚʳʰʝʜʰʠʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚ 

ʩʦʦʨʫʞʝʥʠʷʭ ʣʦʚʫʰʝʯʥʦʛʦ ʪʠʧʘ. ʅʝʬʪʴ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʣʦʚʫʰʢʠ ʩʦʙʠʨʘʝʪʩʷ ʚʦ 

ʚʨʝʤʝʥʥʳʝ ʨʝʟʝʨʚʫʘʨʳ ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʮʝʣʷʭ. ʅʝʩʦʤʥʝʥʥʦ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʢʦʤʧʣʝʢʩ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ 
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ʨʘʙʦʪ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʠʩʢ, ʛʝʦʤʝʪʨʠʟʘʮʠʶ ʠ ʣʠʢʚʠʜʘʮʠʶ ʧʨʦʷʚʣʝʥʠʡ 

ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʛʦ ʪʝʭʥʦʛʝʥʝʟʘ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʯʘʩʪʠ ɻʉ, ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ 

ʠ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʚʳʰʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʵʪʦʛʦ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘ çʩʪʘʨʳʭè 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʫʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ (ʂʦʩʪʘʨʝʚ, 2005).  

ʆʩʦʙʝʥʥʦʩʪʠ ʤʠʛʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʛʣʫʙʠʥʥʳʭ ʧʣʘʩʪʦʚʳʭ ʬʣʶʠʜʦʚ. 

ʊʝʦʨʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʤʠʛʨʘʮʠʠ ʛʣʫʙʠʥʥʳʭ ʧʣʘʩʪʦʚʳʭ ʬʣʶʠʜʦʚ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʬʣʶʠʜʦʜʠʥʘʤʠʢʠ. 

ɹʦʣʝʝ ʪʦʛʦ, ʝʩʣʠ ʨʘʥʴʰʝ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʚʝʨʪʠʢʘʣʴʥʘʷ (ʚʥʝʨʝʟʝʨʚʫʘʨʥʘʷ, 

ʤʝʞʬʦʨʤʘʮʠʦʥʥʘʷ) ʤʠʛʨʘʮʠʷ ʥʝʬʪʠ ʚ ʦʩʥʦʚʥʦʤ ʩʦʚʝʨʰʘʝʪʩʷ ʧʦ ʢʨʫʧʥʳʤ 

ʨʘʟʣʦʤʘʤ ʠ ʥʘʨʫʰʝʥʠʷʤ, ʪʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʙʳʣʘ 

ʜʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʯʝʨʝʟ ʩʣʘʙʦʧʨʦʥʠʮʘʝʤʳʝ 

ʧʦʢʨʳʰʢʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʥʘʧʣʘʩʪʦʚʘʥʠʶ ʧʦʨʦʜ ʙʝʟ ʨʘʟʨʳʚʘ ʠʭ ʩʧʣʦʰʥʦʩʪʠ 

(ɹʦʪʠʝʚʘ, 1987). 

ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʪʦʣʱʝ ʦʪʣʦʞʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʠʤʝʶʪʩʷ ʪʨʝʱʠʥʥʳʝ ʟʦʥʳ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʜʠʟʲʶʥʢʪʠʚʘʤ 

ʩʫʙʚʝʨʪʠʢʘʣʴʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ, ʧʦ ʢʦʪʦʨʳʤ ʪʝʦʨʝʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʘ ʝʩʪʝʩʪʚʝʥʥʘʷ 

ʚʝʨʪʠʢʘʣʴʥʘʷ ʚʦʩʭʦʜʷʱʘʷ ʤʠʛʨʘʮʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʛʣʫʙʠʥʥʳʭ ʧʣʘʩʪʦʚʳʭ ʬʣʶʠʜʦʚ 

ʠʟ ʥʠʞʥʠʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʫʶ ʛʠʜʨʦʩʬʝʨʫ. ɼʘʥʥʦʝ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʥʘʧʨʠʤʝʨ, ʢʦʩʚʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʘʥʘʣʠʟʦʤ 

ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʳʭ ʜʘʥʥʳʭ ʦ ʧʷʪʥʘʭ ʥʝʬʪʠ ʚ ʘʨʪʠʥʩʢʠʭ ʠʟʚʝʩʪʥʷʢʘʭ ʥʘ ʛʣʫʙʠʥʘʭ 

159.8-164.75 ʤ, ʧʦ ʩʪʨʫʢʪʫʨʥʦ-ʧʦʠʩʢʦʚʦʡ ʩʢʚʘʞʠʥʝ ʚ ʜʦʣʠʥʝ ʨ. ʊʫʨʘʝʚʢʠ 

(ʂʦʩʪʘʨʝʚ, 2015). ʅʝʢʦʪʦʨʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʦʪʤʝʯʘʝʪʩʷ ʠ ʪʦ, ʯʪʦ ʦʩʥʦʚʥʘʷ 

ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʦʣʠʥʳ ʨ. ʊʫʨʘʝʚʢʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ çʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʫʟʣʘè ï ʥʘ 

ʩʪʳʢʝ ʜʚʫʭ ʧʦʜʟʝʤʥʳʭ ʚʘʣʦʚ, ʯʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ 

ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʠ ʧʦʨʦʜ ʜʠʟʲʶʥʢʪʠʚʥʳʤʠ (ʨʘʟʨʳʚʥʳʤʠ) ʥʘʨʫʰʝʥʠʷʤʠ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʅʘʨʫʰʝʥʠʝ ʬʣʶʠʜʦʫʧʦʨʦʚ ʥʘ ʚʩʶ 

ʥʘʜʥʝʬʪʷʥʫʶ ʪʦʣʱʫ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʟʦʥʘʭ ʨʘʟʣʦʤʦʚ, ʥʝʩʦʤʥʝʥʥʦ, ʟʘʪʨʘʛʠʚʘʝʪ ʠ 

ʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʫʶ ʪʦʣʱʫ ʧʦʨʦʜ ʠʨʝʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʝʸ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʫʶ 
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ʵʧʠʢʘʨʩʪʦʚʫʶ ʟʦʥʫ (ʟʦʥʫ çʘʢʪʠʚʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘè ʚ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʪʝʨʤʠʥʦʣʦʛʠʠ) ʩ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʢʘʨʩʪʦʚʳʤʠ ʧʦʣʦʩʪʷʤʠ ʠ 

ʨʘʩʰʠʨʝʥʥʳʤʠ ʨʘʩʪʚʦʨʝʥʠʝʤ ʪʨʝʱʠʥʘʤʠ (ɹʳʢʦʚ, 2002).  

ʇʨʦʥʠʮʘʝʤʦʩʪʴ ʪʨʝʱʠʥʥʳʭ ʟʦʥ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʪʝʢʪʦʥʠʯʝʩʢʠʤ 

ʜʠʟʲʶʥʢʪʠʚʘʤ, ʧʦʚʳʰʘʝʪʩʷ, ʝʩʣʠ ʦʥʠ ʘʢʪʠʚʠʟʠʨʦʚʘʥʳ ʚ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʳʡ 

ʧʝʨʠʦʜ ʥʘ ʫʯʘʩʪʢʘʭ ʚʦʟʜʳʤʘʶʱʠʭ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ. ɺ 

70% ʦʪʤʝʯʘʝʪʩʷ ʫʥʘʩʣʝʜʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʦʪ ʙʦʣʝʝ 

ʜʨʝʚʥʠʭ. 

ʇʦʧʘʜʘʷ ʚ ʟʦʥʫ ʚʣʠʷʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʢʘʨʩʪʦʚʦʛʦ ʤʘʩʩʠʚʘ 

(ʟʦʥʫ ʘʢʪʠʚʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ), ʢʦʤʧʦʥʝʥʪʳ ʧʣʘʩʪʦʚʳʭ ʬʣʶʠʜʦʚ ʤʦʛʫʪ ʙʳʪʴ 

ʟʘʭʚʘʯʝʥʳ ʧʦʪʦʢʘʤʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʟʦʥʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʮʠʨʢʫʣʷʮʠʠ, 

ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʥʘ ʫʨʦʚʥʝ ʣʦʢʘʣʴʥʦʛʦ ʙʘʟʠʩʘ ʵʨʦʟʠʠ, ʘ ʧʨʠ ʩʤʝʥʝ ʫʨʦʚʝʥʥʦʛʦ 

ʨʝʞʠʤʘ ʚ ʨʘʟʣʠʯʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ ʧʣʘʩʪʦʚʳʝ ʬʣʶʠʜʳ ʤʦʛʫʪ ʧʨʦʥʠʢʘʪʴ ʠ ʚ 

ʧʝʨʝʭʦʜʥʫʶ ʟʦʥʫ (ʟʦʥʫ ʩʝʟʦʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ). ɺʦʜʳ ʦʙʝʠʭ 

ʟʦʥ ʨʘʟʛʨʫʞʘʶʪʩʷ ʚ ʵʨʦʟʠʦʥʥʳʭ ʚʨʝʟʘʭ (ʢʘʨʩʪʦʚʦ-ʵʨʦʟʠʦʥʥʳʭ ʣʦʛʘʭ, ʜʦʣʠʥʘʭ ʨʝʢ) 

ʚ ʚʠʜʝ ʨʦʜʥʠʢʦʚ ʠʣʠ ʚʳʩʘʯʠʚʘʥʠʷ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʢʘʭ ʧʨʠʧʦʜʦʰʚʝʥʥʦʡ 

ʯʘʩʪʠ ʚʨʝʟʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʞʝʥʠʷ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 

ʉʢʚʘʞʠʥʥʘʷ ʥʝʬʪʝʜʦʙʳʯʘ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʩ ʜʣʠʪʝʣʴʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʠʩʪʦʨʠʝʡ ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʚʦʩʭʦʜʷʱʝʛʦ 

ʜʚʠʞʝʥʠʷ ʛʣʫʙʠʥʥʳʭ ʪʨʝʱʠʥʥʦ-ʢʘʨʩʪʦʚʳʭ ʚʦʜ ʢ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʚ 

ʧʨʝʜʝʣʘʭ ʂʦʢʫʡʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ʛʣʫʙʠʥ 1200-1600 ʤ (ʦʪ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ 

ʢʘʨʙʦʥʘʪʦʚ ʯʝʨʝʟ ʥʠʞʥʝʧʝʨʤʩʢʠʝ ʢʘʨʙʦʥʘʪʳ ʜʦ ʩʫʣʴʬʘʪʥʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʪʦʣʱʠ 

ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ) ʤʦʛʣʘ ʙʳʪʴ ʟʘʢʘʯʢʘ ʚʦʜ ʚ ʧʨʦʜʫʢʪʠʚʥʳʝ ʛʦʨʠʟʦʥʪʳ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʆʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʢʘʢ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʤʠʛʨʘʮʠʝʡ ʬʣʶʠʜʦʚ, ʪʘʢ ʠ 

ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʛʘʟʦʚ, 

ʨʘʩʩʦʣʦʚ ʠ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʚʠʜʝ ʪʝʭʥʦʛʝʥʥʳʭ ʟʘʣʝʞʝʡ ʚ 

ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʟʦʥʝ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʋʛʣʝʚʦʜʦʨʦʜʥʳʝ ʛʘʟʳ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ï ʥʘʣʠʯʠʠ ʚ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʦʪʣʦʞʝʥʠʷʭ 
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ʩʣʘʙʦʧʨʦʥʠʮʘʝʤʳʭ ʩʣʦʝʚ, ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʤʘʩʩʠʚʝ ʚʳʰʝ ʵʨʦʟʠʦʥʥʳʭ ʚʨʝʟʦʚ. 

ɾʠʜʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʠ ʨʘʩʩʦʣʳ ʤʦʛʫʪ ʩʢʘʧʣʠʚʘʪʴʩʷ ʚ ʪʨʝʱʠʥʘʭ ʠ ʢʘʨʩʪʦʚʳʭ 

ʧʦʣʦʩʪʷʭ, ʷʚʣʷʷʩʴ ʠʩʪʦʯʥʠʢʦʤ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ 

ʧʨʝʩʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ. ʅʘʭʦʜʷʩʴ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚ ʟʦʥʝ ʛʠʧʝʨʛʝʥʝʟʘ (ʟʦʥʘ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʵʨʦʙʥʳʝ ʫʩʣʦʚʠʷ ʚ ʟʦʥʝ ʘʢʪʠʚʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ ʠ 

ʯʘʩʪʠʯʥʦ ʚ ʘʥʘʵʨʦʙʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʚ ʟʦʥʝ ʟʘʤʝʜʣʝʥʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ) ʥʝʬʪʴ 

ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʠ ʪʝʨʷʝʪ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ çʩʚʝʞʝʛʦè 

ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʧʨʠ ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʣʦʨʠʜʦʚ ʤʦʞʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʪʝʯʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʣʝʪ (ʂʦʩʪʘʨʝʚ, 2004, 2015). 

ʇʦʜʦʙʥʳʝ ʷʚʣʝʥʠʷ ʚ ʚʠʜʝ ʣʠʥʟ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ 

ʨʘʡʦʥʝ çʩʫʭʦʜʦʣʘè ʨ. ʊʫʨʘʝʚʢʘ (ʂʦʢʫʡʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ) ʥʘ ʛʣʫʙʠʥʘʭ 50-60 ʤ, 

ʥʘ ʫʨʦʚʥʝ ʟʘʣʝʛʘʥʠʷ ʪʨʝʱʠʥʥʦ-ʢʘʨʩʪʦʚʳʭ ʚʦʜ (ʂʦʣʝʩʥʠʢʦʚ ʠ ʜʨ., 2005). ʉ 70-ʭ 

ʛʦʜʦʚ ʍʍ ʚ. ʬʠʢʩʠʨʫʝʪʩʷ ʨʘʟʛʨʫʟʢʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʂʘʤʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʥʘ 

ʇʦʣʘʟʥʝʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʠʥʟʘ ʥʝʬʪʠ 

ʤʦʱʥʦʩʪʴʶ ʜʦ 3 ʤ ʟʘʣʝʛʘʝʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʝʱʠʥʥʦ-ʢʘʨʩʪʦʚʳʭ ʚʦʜ. ʇʦ ʩʦʩʪʘʚʫ 

ʥʝʬʪʴ ʙʣʠʟʢʘ ʢ ʥʝʬʪʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʗʩʥʦʧʦʣʷʥʩʢʦʡ ʟʘʣʝʞʠ, ʥʦ ʦʢʠʩʣʝʥʥʘʷ ʠ 

ʫʪʨʘʪʠʚʰʘʷ ʙʝʥʟʠʥʦʚʳʝ ʬʨʘʢʮʠʠ, ʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʧʘʨʘʬʠʥʦʚʳʝ 

ʫʛʣʝʚʦʜʦʨʦʜʳ (ʄʘʢʩʠʤʦʚʠʯ, 2009). 

ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʠʟʤʝʥʝʥʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʝʭʘʥʦʛʝʥʝʟʘ, ʙʠʪʫʤʠʟʘʮʠʠ, ʛʘʣʦʛʝʥʝʟʘ ʠ ʟʘʛʨʷʟʥʝʥʠʷ 

ʘʪʤʦʩʬʝʨʳ ʧʦʣʣʶʪʘʥʪʘʤʠ. ʇʦʜʜʝʨʞʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʜʦʙʳʯʝ 

ʥʝʬʪʠ ʚ ʢʘʨʩʪʦʚʦʤ ʨʘʡʦʥʝ ʦʩʣʦʞʥʝʥʦ ʨʘʩʪʚʦʨʝʥʠʝʤ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʚ ʥʠʭ ʧʫʩʪʦʪ, ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʚʦʝʦʙʨʘʟʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ.   



 

 

ɻʃɸɺɸ 2. ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ʀʟʫʯʝʥʠʝ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʛʦ ʪʝʭʥʦʛʝʥʝʟʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʨʝʥʩʢʦʛʦ 

ʢʘʨʩʪʦʚʦʛʦ ʨʘʡʦʥʘ ʚʢʣʶʯʘʣʦ ʚ ʩʝʙʷ ʚʳʷʩʥʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʨʩʪʘ, 

ʤʝʭʘʥʦʛʝʥʝʟʘ, ʙʠʪʫʤʠʟʘʮʠʠ ʚ ʚʦʜʝ, ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʠ ʧʦʯʚʘʭ, ʛʘʣʦʛʝʥʝʟʘ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʨʘʞʝʥʥʦʩʪʠ 

ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ. 

 

2.1. ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɹʘʩʩʝʡʥ ʨ. ʗʩʳʣ ʨʘʩʧʦʣʦʞʝʥ ʚ ʆʨʜʠʥʩʢʦʤ ʨʘʡʦʥʝ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʚ ʨʘʡʦʥʝ 

ʩʝʣʘ ʂʨʘʩʥʳʡ ʗʩʳʣ (ʨʠʩʫʥʦʢ 2). ʆʨʜʠʥʩʢʠʡ ʨʘʡʦʥ ʥʘʭʦʜʠʪʩʷ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʚ ʙʦʣʴʰʝʡ ʩʚʦʝʡ ʯʘʩʪʠ ʥʘʭʦʜʷʩʴ ʚ ʜʦʣʠʥʝ ʨ. ʀʨʝʥʴ. ʈʘʡʦʥ 

ʨʘʩʧʦʣʦʞʝʥ ʚ ʥʝʬʪʝʥʦʩʥʦʡ ʟʦʥʝ ɿʘʧʘʜʥʦʛʦ ʋʨʘʣʘ. ʂʣʠʤʘʪ ʨʘʡʦʥʘ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʩ ʭʦʣʦʜʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʟʠʤʦʡ, ʥʦ ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʞʘʨʢʠʤ ʣʝʪʦʤ, ʨʘʥʥʠʤʠ ʦʩʝʥʥʠʤʠ ʠ ʧʦʟʜʥʠʤʠ ʚʝʩʝʥʥʠʤʠ ʟʘʤʦʨʦʟʢʘʤʠ (ʅʦʚʠʢʦʚ, 

2005).  

 ʗʩʳʣ ʷʚʣʷʝʪʩʷ ʧʨʘʚʦʙʝʨʝʞʥʳʤ ʧʨʠʪʦʢʦʤ ʨʝʢʠ ʀʨʝʥʴ, ʚʧʘʜʘʷ ʚ ʥʝʝ ʥʘʧʨʦʪʠʚ 

ʄʘʣʦʛʦ ɸʰʘʧʘ. ɺʳʪʝʢʘʷ ʠʟ ʦʤʫʪʘ ʨ. ʗʩʳʣ ʪʝʯʝʪ 850 ʤ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʟʘʪʝʤ 

ʠʩʯʝʟʘʝʪ ʚ ʧʦʛʣʦʱʘʶʱʝʤ ʧʦʥʦʨʝ ʠ ʯʝʨʝʟ 1100 ʤ ʚʳʭʦʜʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʥʦʚʘ 

(ʅʦʚʠʢʦʚ, 2005). ʇʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ʨ. ʗʩʳʣ ʩʦʩʪʘʚʣʷʝʪ 49,14 ʢʤ2, ʜʣʠʥʘ ï 11,6 

ʢʤ. ʇʦʩʪʦʷʥʥʳʭ ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʩʪʦʚ ʈʦʩʛʠʜʨʦʤʝʪʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʙʘʩʩʝʡʥʝ 

ʥʝʪ. ɹʣʠʞʘʡʰʠʝ ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʩʪʳ ʨ. ʀʨʝʥʴ ï ʜ. ʀʚʘʥʦʚʢʘ, ʨ. ʀʨʝʥʴ ï 

ʩ. ʏʘʡʢʘ, ʨ. ʂʫʥʛʫʨ ï ʩ. ɻʦʣʫʭʠʥʦ, ʨ. ʀʨʛʠʥʘ ï ʩ. ʐʝʩʪʘʢʦʚʦ (ʨʠʩʫʥʦʢ 2). 

 ʈʝʢʘ ʗʩʳʣ ʦʪʥʦʩʠʪʩʷ ʢ ʀʨʝʥʩʢʦʤʫ ʢʘʨʩʪʦʚʦʤʫ ʨʘʡʦʥʫ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʛʠʧʩʦʚʦʛʦ ʠ ʢʘʨʙʦʥʘʪʥʦ-ʛʠʧʩʦʚʦʛʦ ʢʘʨʩʪʘ. ɼʣʷ ʥʝʛʦ ʪʠʧʠʯʥʳ ʢʘʨʩʪʦʚʳʝ ʨʝʢʠ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʤʝʰʢʦʦʙʨʘʟʥʳʝ ʜʦʣʠʥʳ. ʀʭ ʠʩʪʦʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʢʘʨʩʪʦʚʳʝ ʨʦʜʥʠʢʠ, ʚʳʪʝʢʘʶʱʠʝ ʫ ʧʦʜʥʦʞʴʷ ʛʠʧʩʦʚʳʭ ʩʢʘʣ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ, 
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ʢʘʢ ʧʨʘʚʠʣʦ, ʚʝʨʭʦʚʴʝ ʜʦʣʠʥʳ. ʈʝʢʘ ʗʩʳʣ ʥʘʯʠʥʘʝʪʩʷ ʥʝʙʦʣʴʰʠʤ ʨʦʜʥʠʢʦʤ, 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʠʩʯʝʟʘʝʪ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦʷʚʣʷʝʪʩʷ ʚʥʦʚʴ. ʂʨʦʤʝ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ 

ʢʨʫʧʥʳʭ ʢʘʨʩʪʦʚʳʭ ʨʝʢ ʠʤʝʶʪʩʷ ʤʝʣʢʠʝ ʢʘʨʩʪʦʚʳʝ ʨʫʯʴʠ. ʕʪʠ ʨʫʯʴʠ ʚʳʪʝʢʘʶʪ ʠʟ 

ʧʝʱʝʨʳ, ʥʝʦʜʥʦʢʨʘʪʥʦ ʪʝʨʷʶʪʩʷ ʠ ʧʦʷʚʣʷʶʪʩʷ ʚʥʦʚʴ ʜʦ ʚʧʘʜʝʥʠʷ ʚ ʨ. ʀʨʝʥʴ 

(ɻʦʨʙʫʥʦʚʘ ʠ ʜʨ., 1992). 

 

ʈʠʩʫʥʦʢ 2. ɺʦʜʦʩʙʦʨ ʨ. ʗʩʳʣ 

ʊʝʨʨʠʪʦʨʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʝ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʘʥʳ ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʳ ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʫʚʘʣʠʩʪʦ-

ʭʦʣʤʠʩʪʦʛʦ ʨʝʣʴʝʬʘ ʨʘʩʯʣʝʥʝʥʥʳʭ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ ʉʨʝʜʥʝʛʦ ʇʨʠʢʘʤʴʷ. ʈʘʡʦʥ 

ʨʘʟʜʝʣʝʥ ʥʘ 2 ʯʘʩʪʠ ʧʨʦʪʝʢʘʶʱʝʡ ʯʝʨʝʟ ʥʝʛʦ ʨʝʢʦʡ ʀʨʝʥʴ. ʇʨʘʚʦʙʝʨʝʞʴʝ 

ʦʪʥʦʩʠʪʩʷ ʢ ʂʫʥʛʫʨʩʢʦʡ ʣʝʩʦʩʪʝʧʠ, ʜʣʷ ʥʝʝ ʭʘʨʘʢʪʝʨʥʳ ʨʘʚʥʠʥʳ ʩ ʨʝʜʢʠʤʠ 

ʚʦʟʚʳʰʝʥʥʦʩʪʷʤʠ ʠ ʭʦʣʤʘʤʠ. ɼʣʷ ʤʝʞʜʫʨʝʯʴʷ ʀʨʝʥʠ ʠ ʂʫʥʛʫʨʢʠ ʪʠʧʠʯʥʳʡ 

ʨʝʣʴʝʬ ʧʣʘʪʦʦʙʨʘʟʥʳʡ, ʩʣʘʙʦ ʫʤʝʨʝʥʥʦ ʨʘʩʯʣʝʥʝʥʥʳʡ. ʌʦʨʤʳ ʨʝʣʴʝʬʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʚʦʟʚʳʰʝʥʥʳʭ ʧʣʘʪʦ. ʃʦʢʘʣʴʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʦʜʥʷʪʠʷ 
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ʚʳʨʘʞʝʥʳ ʚ ʨʝʣʴʝʬʝ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʭʦʣʤʦʚ ʠ ʫʚʘʣʦʚ. ʊʝʢʪʦʥʠʯʝʩʢʘʷ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʦʧʨʝʜʝʣʠʣʘ ʨʠʩʫʥʦʢ ʨʝʯʥʦʡ ʠ ʦʚʨʘʞʥʦʡ ʩʝʪʠ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʠʣʘ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʢʘʨʩʪʘ. ʇʦ ʪʨʝʱʠʥʥʳʤ ʟʦʥʘʤ ʠ ʨʘʟʣʦʤʘʤ, ʢ 

ʢʦʪʦʨʳʤ ʧʨʠʫʨʦʯʝʥʳ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʢʘʨʩʪʦʚʳʝ ʚʦʜʦʪʦʢʠ, ʨʘʟʚʠʚʘʶʪʩʷ 

ʢʘʨʩʪʦʚʳʝ ʦʚʨʘʛʠ ʠ ʮʝʧʠ ʢʘʨʩʪʦʚʳʭ ʚʦʨʦʥʦʢ (ʅʦʚʠʢʦʚ, 2005).  

ʍʘʨʘʢʪʝʨʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʩʫʣʴʬʘʪʥʦʛʦ ʢʘʨʩʪʘ, 

ʢʦʪʦʨʳʡ ʚʳʟʚʘʥ ʧʨʦʮʝʩʩʦʤ ʨʘʟʤʳʚʘʥʠʷ ʛʠʧʩʦʚ ʠ ʘʥʛʠʜʨʠʪʦʚ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ. 

ʐʠʨʦʢʦ ʢʘʨʩʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ, ʦʩʦʙʝʥʥʦ ʚ ʤʝʞʜʫʨʝʯʴʝ 

ʀʨʝʥʠ ʠ ʂʫʥʛʫʨʘ. ɿʜʝʩʴ ʚʩʪʨʝʯʘʶʪʩʷ ʚʩʝ ʚʠʜʳ ʢʘʨʩʪʦʚʳʭ ʧʨʦʷʚʣʝʥʠʡ: ʢʘʨʨʳ, 

ʧʦʥʦʨʳ, ʢʦʪʣʦʚʠʥʳ, ʣʦʛʘ, ʨʚʳ, ʦʩʪʘʥʮʳ, ʛʨʦʪʳ, ʧʝʱʝʨʳ, ʢʦʣʦʜʮʳ, ʢʘʚʝʨʥʳ, ʥʠʰʠ, 

ʠʩʯʝʟʘʶʱʠʝ ʨʫʯʴʠ ʠ ʦʟʝʨʘ, ʥʦ ʦʩʦʙʝʥʥʦ ï ʚʦʨʦʥʢʠ ʚʩʝʭ ʬʦʨʤ: ʢʦʥʫʩʦ-, ʯʘʰʝ -, 

ʙʣʶʜʮʝʦʙʨʘʟʥʳʝ (ʅʦʚʠʢʦʚ, 2005). 

ʈʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʘʜʢʦʚ, ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ. 

ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʥʘʧʣʘʩʪʦʚʘʥʠʷ, ʩʣʘʛʘʶʱʠʝ ʪʝʨʨʠʪʦʨʠʶ ʨʘʡʦʥʘ, ʷʚʣʷʶʪʩʷ 

ʦʪʣʦʞʝʥʠʷʤʠ ʠʨʝʥʩʢʦʡ ʩʚʠʪʳ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ ʧʝʨʤʩʢʦʡ ʩʠʩʪʝʤʳ. ʆʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʚʝʩʪʢʦʚʳʤʠ ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ, ʥʝʢʘʨʙʦʥʘʪʥʳʤʠ ʧʣʠʪʯʘʪʳʤʠ 

ʧʝʩʯʘʥʠʢʘʤʠ, ʙʫʨʳʤʠ ʛʣʠʥʘʤʠ, ʧʣʠʪʥʷʢʦʚʳʤʠ ʠ ʛʣʳʙʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ 

ʩʝʨʦʚʘʪʦʡ ʦʢʨʘʩʢʠ ʠ ʨʝʜʢʦ ʪʦʥʢʦʟʝʨʥʠʩʪʳʤʠ ʠʟʚʝʩʪʢʦʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, ʘ ʪʘʢʞʝ 

ʛʠʧʩʘʤʠ ʠ ʘʥʛʠʜʨʠʪʘʤʠ. ɼʘʥʥʳʝ ʢʦʨʝʥʥʳʝ ʧʦʨʦʜʳ ʩʚʝʨʭʫ ʧʝʨʝʢʨʳʪʳ 

ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʠ ʷʚʣʷʶʪʩʷ ʤʘʪʝʨʠʥʩʢʠʤʠ 

ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ (ʅʦʚʠʢʦʚ, 2005). 

 ʏʝʪʚʝʨʪʠʯʥʳʝ ʧʦʨʦʜʳ ʠ ʦʪʣʦʞʝʥʠʷ ʩʦʩʪʦʷʪ ʠʟ ʘʣʣʶʚʠʷ, ʪʦ ʝʩʪʴ ʧʨʦʜʫʢʪʦʚ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ, ʧʦʢʨʦʚʥʳʭ ʛʣʠʥ ʠ ʩʫʛʣʠʥʢʦʚ, ʘ 

ʪʘʢʞʝ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʠ ʜʝʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ. ɹʦʣʴʰʝ ʚʩʝʛʦ 

ʧʦ ʟʘʥʠʤʘʝʤʦʡ ʧʣʦʱʘʜʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦʢʨʦʚʥʳʝ ʛʣʠʥʳ ʠ ʩʫʛʣʠʥʢʠ (ʅʦʚʠʢʦʚ, 

2005). 

 ɺʩʷ ʪʝʨʨʠʪʦʨʠʷ ʨʘʡʦʥʘ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʦʯʚ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ 

ʫʯʘʩʪʢʘ: 1. ʆʨʜʠʥʩʢʦ ï ɹʦʛʦʨʦʜʠʮʢʦ ï ʉʫʢʩʫʥʩʢʠʡ ʦʧʦʜʟʦʣʝʥʥʳʡ ʯʝʨʥʦʟʝʤ ʠ 

ʪʝʤʥʦ-ʩʝʨʳʝ ʣʝʩʦʩʪʝʧʥʳʝ ʧʦʯʚʳ. 2. ʉʝʨʛʠʥʩʢʦ ï ʂʫʥʛʫʨʩʢʦ ï ʋʠʥʩʢʠʝ ʩʝʨʳʝ ʠ 
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ʩʚʝʪʣʦ-ʩʝʨʳʝ ʣʝʩʦʩʪʝʧʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʧʦʯʚʳ. 3. ʆʩʠʥʩʢʦ ï ʆʭʘʥʩʢʦ ï 

ʇʝʨʤʩʢʠʝ ʜʝʨʥʦʚʦ-ʩʨʝʜʥʠʝ, ʩʣʘʙʦ-, ʩʠʣʴʥʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ 

ʧʦʯʚʳ (ʅʦʚʠʢʦʚ, 2005). 

ʅʘ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʢʘʨʩʪʘ ʧʦ 

ʩʦʦʪʥʦʰʝʥʠʶ ʢʘʨʩʪʫʶʱʠʭʩʷ ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʦʪʣʦʞʝʥʠʡ: ʛʦʣʳʡ, 

ʟʘʜʝʨʥʦʚʘʥʥʳʡ, ʧʦʢʨʳʪʳʡ, ʧʝʨʝʢʨʳʪʳʡ, ʧʦʛʨʝʙʝʥʥʳʡ (ʠʣʠ ʧʘʣʝʦʢʘʨʩʪ). 

ʐʠʨʦʯʘʡʰʠʡ ʥʘʙʦʨ ʧʦʚʝʨʭʥʦʩʪʥʳʭ, ʧʝʨʝʭʦʜʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʬʦʨʤ ʢʘʨʩʪʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʝʨʨʠʪʦʨʠʶ. ɺʦʨʦʥʢʠ ʧʷʪʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ: ʢʦʨʨʦʟʠʦʥʥʳʝ, 

ʢʦʨʨʦʟʠʦʥʥʦ-ʧʨʦʚʘʣʴʥʳʝ, ʢʦʨʨʦʟʠʦʥʥʦ-ʧʨʦʩʘʜʦʯʥʳʝ, ʢʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʳʝ, 

ʢʘʨʩʪʦʚʦ-ʵʨʦʟʠʦʥʥʳʝ ʨʘʟʚʠʪʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʚʩʝʤʝʩʪʥʦ ʠ ʩ ʚʳʩʦʯʘʡʰʝʡ 

ʩʪʝʧʝʥʴʶ ʧʣʦʪʥʦʩʪʠ. ʇʣʦʪʥʦʩʪʴ ʚʦʨʦʥʦʢ ʚ ʧʨʝʜʝʣʘʭ ʗʩʳʣʴʩʢʦʛʦ ʢʘʨʩʪʦʚʦʛʦ ʧʦʣʷ 

ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʥʘʠʚʳʩʰʝʡ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ (ʂʘʪʘʝʚ, ʇʝʯʝʥʢʠʥʘ, 2000). ɺ 

ʦʙʥʘʞʝʥʠʷʭ ʨʘʟʚʠʪʳ ʢʘʨʨʳ, ʟʘʢʘʨʩʪʦʚʘʥʥʳʝ ʪʨʝʱʠʥʳ, ʢʘʥʘʣʳ. ʉʨʝʜʠ ʧʝʨʝʭʦʜʥʳʭ 

ʬʦʨʤ ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʟʚʠʪʳ ʪʨʝʱʠʥʥʳʝ ʠ ʢʘʥʘʣʦʚʳʝ ʧʦʥʦʨʳ, ʢʘʨʩʪʦʚʳʝ ʢʦʣʦʜʮʳ, 

ʦʨʛʘʥʥʳʝ ʪʨʫʙʳ, ʩʨʝʜʠ ʧʦʜʟʝʤʥʳʭ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʦʩʪʠ ʩ 

ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʦʪ ʧʝʨʚʳʭ ʜʝʩʷʪʢʦʚ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ 10 ʤ, ʨʘʟʣʠʯʥʦʡ 

ʩʪʝʧʝʥʠ ʟʘʧʦʣʥʝʥʠʷ. ʇʣʦʪʥʦʩʪʴ ʧʦʣʦʩʪʝʡ ʢʨʘʡʥʝ ʚʝʣʠʢʘ ï ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʘʷ 

ʧʨʦʙʫʨʝʥʥʘʷ ʩʢʚʘʞʠʥʘ ʚ ʧʨʝʜʝʣʘʭ ʗʩʳʣʴʩʢʦʛʦ ʢʘʨʩʪʦʚʦʛʦ ʧʦʣʷ ʚʩʢʨʳʚʘʝʪ 

ʧʦʜʟʝʤʥʫʶ ʧʦʣʦʩʪʴ. ʉʨʝʜʠ ʧʦʜʟʝʤʥʳʭ ʧʦʣʦʩʪʝʡ ʚʳʜʝʣʝʥʳ ʪʨʠ ʪʠʧʘ ʧʝʱʝʨ: 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ, ʥʘʢʣʦʥʥʳʝ ʠ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʝ. ʉʨʝʜʠ ʢʘʨʩʪʦʚʳʭ 

ʚʦʜʦʧʨʦʷʚʣʝʥʠʡ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʠ ʪʠʧʘ ʨʦʜʥʠʢʦʚ, ʪʨʠ ʪʠʧʘ ʦʟʝʨ.  

ʅʘ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜʟʝʤʥʳʝ ʢʘʨʩʪʦʚʳʝ ʬʦʨʤʳ ʢ ʢʦʥʮʫ ʥʝʦʛʝʥʘ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʫʩʢʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʝʥʳ 

ʛʣʠʥʠʩʪʦ-ʦʙʣʦʤʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʯʘʩʪʠʯʥʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʤ ʢ ʥʘʯʘʣʫ 

ʠʥʚʝʨʩʠʦʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʦʜʚʠʞʝʢ ʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʘ. ɺ ʧʣʝʡʩʪʦʮʝʥ-

ʛʦʣʦʮʝʥʝ (ʧʨʠʤʝʨʥʦ ʟʘ 300 ʪʳʩ. ʣʝʪ) ʧʨʦʠʩʭʦʜʠʣ ʫʩʪʦʡʯʠʚʳʡ ʧʦʜʲʝʤ ʪʝʨʨʠʪʦʨʠʠ, 

ʩʦʧʨʷʞʝʥʥʳʡ ʩ ʢʨʘʪʢʠʤʠ ʦʩʪʘʥʦʚʢʘʤʠ. ʉʦʚʨʝʤʝʥʥʳʡ ʠʣʠ ʛʦʣʦʮʝʥʦʚʳʡ ʧʝʨʠʦʜ 

(10 ʪʳʩ. ʣʝʪ) ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʫʩʪʦʡʯʠʚʳʤ ʧʦʜʲʝʤʦʤ ʪʝʨʨʠʪʦʨʠʠ. ʀʤʝʥʥʦ ʟʘ ʵʪʦʪ 

ʧʝʨʠʦʜ ʠ ʧʨʦʠʟʦʰʣʘ ʦʩʥʦʚʥʘʷ ʧʨʦʤʳʚʢʘ ʥʠʞʥʠʭ ʯʘʩʪʝʡ ʧʦʜʟʝʤʥʳʭ ʧʦʣʦʩʪʝʡ ʠ ʠʭ 

ʯʘʩʪʠʯʥʦʝ ʦʩʚʦʙʦʞʜʝʥʠʝ ʦʪ ʘʣʣʦʭʪʦʥʥʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ. ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ 
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ʨʘʚʥʦʚʝʩʠʝ ʚ ʤʘʩʩʠʚʘʭ ʫʩʪʘʥʘʚʣʠʚʘʣʦʩʴ ʪʳʩʷʯʝʣʝʪʠʷʤʠ, ʩʣʘʙʘʷ ʮʝʤʝʥʪʘʮʠʷ 

ʟʘʧʦʣʥʠʪʝʣʷ ʧʦʣʦʩʪʝʡ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʩʩʠʚʘ (ʟʘʢʦʣʴʤʘʪʠʨʦʚʘʥʥʳʝ ʪʨʝʱʠʥʳ, ʩʫʛʣʠʥʠʩʪʳʡ ʠ ʪʝʨʨʠʛʝʥʥʦ-

ʢʘʨʙʦʥʘʪʥʳʡ ʧʦʢʨʦʚ) ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʤʝʜʣʝʥʥʦʤʫ (ʚʝʢʦʚʦʤʫ) ʨʘʟʚʠʪʠʶ 

ʜʝʬʦʨʤʘʮʠʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʠ ʤʝʜʣʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʦʚ 

ʨʘʩʪʚʦʨʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚʦʜ ʤʘʩʩʠʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. ɺʝʨʪʠʢʘʣʴʥʦʝ ʚʦʟʜʳʤʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ (ʝʩʣʠ 

ʩʫʜʠʪʴ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʩʚʝʜʝʥʠʷʤ ï 2,7 ʤʤ/ʛʦʜ) ʚʥʦʩʠʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʜʠʩʙʘʣʣʘʥʩ ʚ ʩʠʩʪʝʤʫ ʤʘʩʩʠʚʘ, 

ʧʨʦʚʦʮʠʨʫʶʱʠʡ ʨʘʟʚʠʪʠʝ ʢʘʨʩʪʘ. 

ʀʩʩʣʝʜʦʚʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʣʦʢʦʚʦ-ʜʠʟʲʶʥʢʪʠʚʥʳʤ 

ʩʪʨʦʝʥʠʝʤ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʧʨʝʜʝʣʷʝʪ ʣʦʢʘʣʠʟʘʮʠʶ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʣʦʢʘʣʠʟʘʮʠʶ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ï ʵʨʦʟʠʦʥʥʳʭ ʠ ʢʘʨʩʪʦʚʳʭ. 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʧʦʨʦʜʳ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʟʘʢʣʶʯʝʥʥʳʭ ʤʝʞʜʫ 

ʪʝʢʪʦʛʝʥʥʳʤʠ ʬʦʨʤʘʤʠ ʨʝʣʴʝʬʘ ï ʣʦʛʘʤʠ, ʨʘʟʙʠʪʳ ʩʝʪʴʶ ʪʨʝʱʠʥ, ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʵʣʝʤʝʥʪʦʚ ʢʦʪʦʨʦʡ (ʝʜʠʥʠʯʥʳʭ ʪʨʝʱʠʥ) ʩʫʙʧʘʨʘʣʣʝʣʴʥʦ ʛʨʘʥʠʮʘʤ ʪʝʢʪʦʙʣʦʢʦʚ. 

ʊʨʝʱʠʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʝʨʪʠʢʘʣʴʥʳʝ. ʅʘʠʙʦʣʴʰʫʶ ʨʘʩʢʨʳʪʦʩʪʴ ʪʨʝʱʠʥʳ 

ʠʤʝʶʪ ʚ ʧʨʠʙʦʨʪʦʚʳʭ ʯʘʩʪʷʭ ʣʦʛʦʚ ï ʧʦ ʧʝʨʠʬʝʨʠʠ ʪʝʢʪʦʙʣʦʢʦʚ (ʅʦʚʠʢʦʚ, 2005). 

ɺ ʧʨʝʜʝʣʘʭ ʜʦʣʠʥʳ ʗʩʳʣʴʩʢʦʛʦ ʣʦʛʘ ʠ ʧʨʠʤʳʢʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ 

ʨʘʩʧʦʣʦʞʝʥʦ ʩʚʳʰʝ 1300 ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʢʘʨʩʪʦʚʳʭ ʬʦʨʤ. ʌʦʨʤʳ ʚʝʩʴʤʘ 

ʨʘʟʥʦʦʙʨʘʟʥʳ. ɿʜʝʩʴ ʨʘʟʚʠʪʳ ʚʦʨʦʥʢʠ ʠ ʧʨʦʚʘʣʳ, ʢʘʨʩʪʦʚʦ-ʵʨʦʟʠʦʥʥʳʝ ʣʦʛʘ, ʨʚʳ 

ʠ ʩʣʝʧʳʝ ʤʝʰʢʦʦʙʨʘʟʥʳʝ ʜʦʣʠʥʳ, ʢʘʨʩʪʦʚʳʝ ʦʟʝʨʘ ʠ ʠʩʪʦʯʥʠʢʠ; ʬʨʘʛʤʝʥʪʳ 

ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʧʦʜʟʝʤʥʳʭ ʧʦʪʦʢʦʚ ʚʩʢʨʳʚʘʶʪʩʷ ʢʘʨʩʪʦʚʳʤʠ ʚʦʨʦʥʢʘʤʠ 

(ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʦʢʥʘʤʠ) (ʂʘʪʘʝʚ, 2000).  

ɿʘʯʘʩʪʫʶ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ ʧʦʛʣʦʱʘʝʪʩʷ ʧʦʥʦʨʘʤʠ, ʘ ʢʘʨʩʪʦʚʳʝ ʢʘʥʘʣʳ, 

ʨʘʩʰʠʨʝʥʥʳʝ ʨʘʩʪʚʦʨʝʥʠʝʤ ʪʨʝʱʠʥʳ ʠ ʢʘʨʨʳ ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʧʩ-ʘʥʛʠʜʨʠʪʦʚʳʭ ʦʙʥʘʞʝʥʠʡ. ʉʨʝʜʠ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʦʨʤ 

ʢʘʨʩʪʦʚʳʝ ʚʦʨʦʥʢʠ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ. 

ɺ ʧʨʦʮʝʩʩʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʢʘʨʩʪʦʚʳʝ ʚʦʨʦʥʢʠ ʨʘʟʣʠʯʥʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ: ʢʦʨʨʦʟʠʦʥʥʳʝ, ʢʦʨʨʦʟʠʦʥʥʦ-ʧʨʦʚʘʣʴʥʳʝ, ʢʦʨʨʦʟʠʦʥʥʦ-
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ʩʫʬʬʦʟʠʦʥʥʳʝ, ʢʦʨʨʦʟʠʦʥʥʦ-ʵʨʦʟʠʦʥʥʳʝ. ʏʘʩʪʦ ʙʦʨʪʘ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʚʦʨʦʥʦʢ 

ʦʩʣʦʞʥʝʥʳ ʤʠʢʨʦʦʧʦʣʟʥʝʚʳʤʠ ʬʦʨʤʘʤʠ, ʵʨʦʟʠʦʥʥʳʤʠ ʧʨʦʤʦʠʥʘʤʠ, ʚʪʦʨʠʯʥʳʤʠ 

ʚʦʨʦʥʢʘʤʠ ʙʝʟ ʜʝʨʥʦʚʦʛʦ ʧʦʢʨʦʚʘ. ʅʘ ʜʥʝ ʤʥʦʛʠʭ ʢʘʨʩʪʦʚʳʭ ʚʦʨʦʥʦʢ ʚʳʜʝʣʷʶʪʩʷ 

ʟʘʠʣʝʥʥʳʝ ʢʘʥʘʣʦʦʙʨʘʟʥʳʝ ʧʦʥʦʨʳ, ʫʩʪʴʝ ʢʦʪʦʨʳʭ ʚ ʚʠʜʝ ʮʠʣʠʥʜʨʘ ʠʤʝʝʪ 

ʧʦʧʝʨʝʯʥʳʝ ʨʘʟʤʝʨʳ ʜʦ 1 ʤ ʠ ʛʣʫʙʠʥʫ 0,5ï1,0 ʤ. ʊʘʢʠʝ ʚʦʨʦʥʢʠ ʦʙʳʯʥʦ ʠʤʝʶʪ 

ʢʦʥʫʩʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ. ʊʨʝʱʠʥʥʳʝ ʧʦʥʦʨʳ ʩ ʨʘʩʢʨʳʪʦʩʪʴʶ ʜʦ 0,3 ʤ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʚʦʨʦʥʢʘʭ ʢʦʨʨʦʟʠʦʥʥʦ-ʧʨʦʚʘʣʴʥʦʛʦ ʪʠʧʘ, ʥʘ ʜʥʝ ʠʣʠ ʚ ʙʦʨʪʘʭ 

ʢʦʪʦʨʳʭ ʚʩʢʨʳʚʘʶʪʩʷ ʛʠʧʩ-ʘʥʛʠʜʨʠʪʳ. ɼʘʥʥʳʡ ʪʠʧ ʚʦʨʦʥʦʢ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ 

ʧʨʠʙʨʦʚʦʯʥʳʭ ʟʦʥʘʭ ʣʦʛʦʚ, ʠ ʥʘ ʠʭ ʩʢʣʦʥʘʭ, ʛʜʝ ʵʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʡ 

ʧʦʢʨʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ, ʘ ʛʠʧʩʳ ʚʳʭʦʜʷʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠʣʠ ʧʦʢʨʳʪʳ 

ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʤ ʩʣʦʝʤ. ʊʨʝʱʠʥʥʳʝ ʧʦʥʦʨʳ ʬʠʢʩʠʨʫʶʪʩʷ ʠ ʚ ʚʦʨʦʥʢʘʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʠʧʦʜʦʰʚʝʥʥʳʭ ʟʦʥʘʭ ʙʦʨʪʦʚ ʚʳʩʦʢʠʭ ʠ ʢʨʫʪʳʭ ʩʢʣʦʥʦʚ 

ʣʦʛʦʚ, ʪʘʤ, ʛʜʝ ʢʘʨʩʪʫʶʱʠʝʩʷ ʧʦʨʦʜʳ ʦʙʥʘʞʘʶʪʩʷ ʬʨʘʛʤʝʥʪʘʨʥʦ (ʂʘʪʘʝʚ, 2000). 

ɺʦʨʦʥʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ: ʥʘ ʤʝʩʪʥʳʭ ʚʦʜʦʨʘʟʜʝʣʘʭ, ʩʢʣʦʥʘʭ 

ʣʦʛʦʚ, ʠʭ ʜʥʠʱʘʭ. ɻʫʩʪʦʪʘ ʧʨʦʷʚʣʝʥʠʷ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʦʙʣʠʢ ʚʦʨʦʥʦʢ, ʠʭ 

ʛʝʥʝʪʠʯʝʩʢʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʟʘʚʠʩʷʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʷʚʣʷʶʪʩʷ ʤʦʱʥʦʩʪʴ ʠ ʭʘʨʘʢʪʝʨ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʦʪʣʦʞʝʥʠʡ, 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʚʦʨʦʥʦʢ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʵʣʝʤʝʥʪʫ ʨʝʣʴʝʬʘ, ʯʪʦ ʥʘ ʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʚʟʘʠʤʦʩʚʷʟʘʥʦ, ʩʦʩʪʦʷʥʠʝ ʩʘʤʠʭ ʢʘʨʩʪʫʶʱʠʭʩʷ ʧʦʨʦʜ. ʇʣʦʪʥʦʩʪʴ 

ʢʘʨʩʪʦʚʳʭ ʚʦʨʦʥʦʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʣʷ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 375ï400 ʬʦʨʤ/ʢʤ2, 

ʜʦʩʪʠʛʘʷ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʧʨʠʙʨʦʚʦʯʥʳʭ ʟʦʥʘʭ ʢʨʫʪʳʭ 

ʩʢʣʦʥʦʚ ʣʦʛʦʚ, ʫʩʣʦʚʥʦʡ ʧʣʦʪʥʦʩʪʠ ʩʚʳʰʝ 10 000 ʬʦʨʤ/ʢʤ2. ʊʘʢʠʝ ʫʯʘʩʪʢʠ 

ʦʛʨʘʥʠʯʝʥʳ ʚ ʨʘʟʤʝʨʘʭ ʠ ʥʝ ʧʨʝʚʳʰʘʶʪ ʧʦ ʧʣʦʱʘʜʠ 1 ʛʝʢʪʘʨʘ. ʆʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʘʜʝʨʥʦʚʘʥʥʳʤ ʪʠʧʦʤ ʢʘʨʩʪʘ, ʛʜʝ ʢʦʨʨʦʟʠʦʥʥʳʝ ʠ ʢʦʨʨʦʟʠʦʥʥʦ-

ʧʨʦʚʘʣʴʥʳʝ ʢʦʥʠʯʝʩʢʠʝ ʠʣʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʚʦʨʦʥʢʠ-ʧʨʦʚʘʣʳ ʜʠʘʤʝʪʨʦʤ 2ï3 ʤ ʠ 

ʛʣʫʙʠʥʦʡ 1,5ï2,5 ʤ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʧʨʷʞʝʥʳ ʙʦʨʪʘʤʠ. ʊʘʢʠʝ ʧʦʣʷ ʚʦʨʦʥʦʢ ʥʝ 

ʟʘʣʝʩʝʥʳ ʠʣʠ ʥʘ ʧʝʨʝʤʳʯʢʘʭ ʤʝʞʜʫ ʚʦʨʦʥʢʘʤʠ ʩʦʭʨʘʥʷʝʪʩʷ ʩʫʭʦʩʪʦʡʥʳʡ 

ʧʦʜʣʝʩʦʢ. ʇʦʣʷ ʷʚʣʷʶʪʩʷ ʠʜʝʘʣʴʥʳʤʠ ʚʦʜʦʧʦʛʣʦʱʘʶʱʠʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʢʘʨʩʪʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦ ʩʪʝʧʝʥʠ ʧʣʦʪʥʦʩʪʠ 
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ʬʦʨʤ ʪʝʨʨʠʪʦʨʠʷ ʗʩʳʣʴʩʢʦʛʦ ʢʘʨʩʪʦʚʦʛʦ ʧʦʣʷ ʦʪʥʝʩʝʥʘ ʢ ʧʣʦʱʘʜʷʤ ʩ ʚʝʩʴʤʘ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʴʶ (>100 ʬʦʨʤ/ʢʤ2) (ʄʘʢʩʠʤʦʚʠʯ, 1963).  

ʀʟ ʚʩʝʭ ʥʘʙʣʶʜʘʝʤʳʭ ʚʦʨʦʥʦʢ ʧʦʯʪʠ 2,5% ʠʤʝʶʪ ʷʚʥʦ ʧʨʦʚʘʣʴʥʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ï ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʠʣʠ ʤʝʰʢʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ. ʉʚʝʞʠʝ ʧʨʦʚʘʣʳ 

ʨʝʜʢʦ ʜʦʩʪʠʛʘʶʪ 1 ʤ ʚ ʧʦʧʝʨʝʯʥʦʤ ʨʘʟʤʝʨʝ ʚ ʧʣʘʥʝ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʛʣʫʙʠʥʫ 

1ï1,2 ʤ. ʊʝʨʨʠʪʦʨʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʨʦʚʘʣʦʦʙʨʘʟʦʚʘʥʠʷ 3,2 

ʰʪ/ʢʤ2/ʛʦʜ (ʂʘʪʘʝʚ, 2000). 

ʇʦ ʜʘʥʥʳʤ ɺ.ʅ. ʂʘʪʘʝʚʘ, ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʘʨʩʪʦʧʨʦʷʚʣʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʚʦʜʦʨʘʟʜʝʣʦʚ ʠ ʚ ʣʦʛʘʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 

ʯʪʦ ʚʦʜʦʨʘʟʜʝʣʴʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʩʣʦʞʥʝʥʳ ʚʦʨʦʥʢʘʤʠ ʤʝʥʴʰʠʭ ʧʦʧʝʨʝʯʥʳʭ 

ʨʘʟʤʝʨʦʚ ʠ ʛʣʫʙʠʥ, ʯʝʤ ʣʦʛʘ; ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʞʝ ʩʦʦʪʥʦʰʝʥʠʝ ʦʩʪʘʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʳʤ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʢʘʨʩʪʦʧʨʦʷʚʣʝʥʠʡ ʪʦʣʴʢʦ ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ ʚʳʷʚʣʷʝʪʩʷ 

ʪʝʥʜʝʥʮʠʷ ʫʤʝʥʴʰʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʦʨʦʥʦʢ ʦʪ ʟʘʧʘʜʥʳʭ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ï ʢ ʚʦʩʪʦʯʥʳʤ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʠʤʝʶʪ ʚʦʨʦʥʢʠ ʥʘ 

ʚʦʜʦʨʘʟʜʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʢ ʟʘʧʘʜʫ ʦʪ ʣʦʛʘ ʉʢʘʣʴʥʳʡ (d=16,1 ʤ, h=4,5 ʤ), 

ʤʠʥʠʤʘʣʴʥʳʝ ï ʢ ʚʦʩʪʦʢʫ ʦʪ ʣʦʛʘ ɸʨʘʧʦʚ ʂʣʶʯ (d=7.5-7,8 ʤ, h=1,6ï1,9 ʤ). 

ɻʣʘʚʥʘʷ ʧʨʠʯʠʥʘ ʪʘʢʦʡ ʪʝʥʜʝʥʮʠʠ ï ʚ ʫʤʝʥʴʰʝʥʠʠ ʢ ʚʦʩʪʦʢʫ ʤʦʱʥʦʩʪʠ 

ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʦʪʣʦʞʝʥʠʡ. ɹʣʦʢ ʢ ʚʦʩʪʦʢʫ ʦʪ ʣʦʛʘ ɸʨʘʧʦʚ ʂʣʶʯ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦ ʧʦʛʣʦʱʘʝʪ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʯʝʨʝʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʦʨʦʥʢʠ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʛʠʧʩ-ʘʥʛʠʜʨʠʪʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚʳʭʦʜʷʱʠʭ ʟʜʝʩʴ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ (ʧʣʦʪʥʦʩʪʴ ʙʦʣʝʝ 300 ʬʦʨʤ/ʢʤ2). ɹʣʦʢ ʷʚʣʷʝʪʩʷ ʤʝʩʪʥʦʡ ʦʙʣʘʩʪʴʶ 

ʧʠʪʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ (ʂʘʪʘʝʚ, 2000). 

 ɼʥʦ ʜʦʣʠʥʳ ʨ. ʗʩʳʣ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʘʣʝʛʘʥʠʝʤ ʛʠʧʩʦʚ ʠ ʘʥʛʠʜʨʠʪʦʚ ʧʦʜ 

ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʥʠʞʝ ʫʨʦʚʥʷ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ. ʅʝ ʠʩʢʣʶʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʩʘʜʦʢ ʜʦ 5 ʤ 

ʜʠʘʤʝʪʨʦʤ (ʄʘʢʩʠʤʦʚʠʯ ʠ ʜʨ., 2006). 

ʅʘ ʩʢʣʦʥʘʭ ʜʦʣʠʥʳ ʨ. ʗʩʳʣ ʠ ʩʫʭʦʜʦʣʦʚ, ʛʜʝ ʢʘʨʩʪʫʶʱʠʝʩʷ ʩʫʣʴʬʘʪʥʳʝ 

ʧʦʨʦʜʳ ʧʝʨʝʢʨʳʪʳ ʵʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʤʠ ʠ ʢʘʨʩʪʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ 

ʤʦʱʥʦʩʪʴʶ ʜʦ 25 ʤ, ʝʩʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʢʨʫʧʥʳʭ ʧʦʜʟʝʤʥʳʭ ʧʦʣʦʩʪʝʡ, 
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ʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ï ʧʨʦʚʘʣʦʚ ʩ ʧʦʧʝʨʝʯʥʠʢʦʤ ʜʦ 12 ʤ (ʄʘʢʩʠʤʦʚʠʯ ʠ ʜʨ., 2006). 

ʈʝʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʪʥʦʩʷʪ ʢ ʪʠʧʫ ʩ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʤ 

ʚʝʩʝʥʥʠʤ ʧʦʣʦʚʦʜʴʝʤ, ʣʝʪʥʝ-ʦʩʝʥʥʠʤʠ ʜʦʞʜʝʚʳʤʠ ʧʘʚʦʜʢʘʤʠ ʠ ʜʣʠʪʝʣʴʥʦʡ 

ʫʩʪʦʡʯʠʚʦʡ ʟʠʤʥʝʡ ʤʝʞʝʥʴʶ. ɺ ʧʠʪʘʥʠʠ ʚʦʜʦʪʦʢʦʚ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʠʤʝʶʪ ʩʥʝʛʦʚʳʝ ʚʦʜʳ. ɼʦʣʷ ʪʘʣʳʭ ʚʦʜ ʚ ʩʫʤʤʘʨʥʦʤ ʩʪʦʢʝ ʜʦʩʪʠʛʘʝʪ 70-90%. ɺ 

ʩʨʝʜʥʝʤ, ʧʨʠʤʝʨʥʦ 20-30% ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜʟʝʤʥʳʤ ʧʫʪʝʤ. 

ɺʝʣʠʯʠʥʘ ʧʦʜʟʝʤʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʪʦʢʘ ʥʘʠʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ (ʜʦ 50% 

ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʠ ʙʦʣʝʝ) ʜʦʩʪʠʛʘʝʪ ʫ ʢʘʨʩʪʦʚʳʭ ʚʦʜʦʪʦʢʦʚ, ʘ ʪʘʢʞʝ ʫ ʨʝʢ, ʙʘʩʩʝʡʥʳ 

ʢʦʪʦʨʳʭ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʦʞʝʥʳ ʧʝʩʯʘʥʳʤʠ ʛʨʫʥʪʘʤʠ (ʅʘʟʘʨʦʚ, 2006).  

 ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨ ʚʥʫʪʨʠʛʦʜʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʪʦʢʘ 

ʦʢʘʟʳʚʘʝʪ ʢʘʨʩʪ. ʅʘʨʷʜʫ ʩ ʚʳʨʘʚʥʠʚʘʥʠʝʤ ʭʦʜʘ ʩʪʦʢʘ (ʧʨʠ ʥʝʡʪʨʘʣʴʥʦʤ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʧʦʜʟʝʤʥʦʤ ʚʦʜʦʦʙʤʝʥʝ) ʠʤʝʶʪ ʤʝʩʪʦ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʚʣʠʷʥʠʝ 

ʢʘʨʩʪʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʪʦʢʘ ʚʥʫʪʨʠ 

ʛʦʜʘ (ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʧʦʜʟʝʤʥʦʤ ʚʦʜʦʦʙʤʝʥʝ, ʪ. ʝ. ʦʪʪʦʢʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʟʘ 

ʧʨʝʜʝʣʳ ʚʦʜʦʩʙʦʨʘ) (ʅʘʟʘʨʦʚ, 2006). 

 

2.2. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

2.2.1. ʀʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʨʩʪʘ ʠ ʙʫʨʦʚʳʝ ʨʘʙʦʪʳ 

 

 

ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʛʨʫʥʪʦʚ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʦʥʳ ʘʢʪʠʚʥʦʛʦ 

ʚʦʜʦʦʙʤʝʥʘ ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʙʫʨʝʥʠʝ 

ʩʢʚʘʞʠʥ.  

ɹʫʨʦʚʳʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ ʘʚʛʫʩʪʘ ʧʦ ʩʝʥʪʷʙʨʴ 2016 ʛʦʜʘ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʢ.ʛ.-ʤ.ʥ., ʜʦʮʝʥʪʘ ʇɻʅʀʋ ʖʨʠʷ ɸʬʘʥʘʩʴʝʚʠʯʘ ʂʠʣʠʥʘ. ɺʩʝʛʦ ʙʳʣʦ 

ʧʨʦʙʫʨʝʥʦ 9 ʩʢʚʘʞʠʥ, ʦʙʲʝʤ ʙʫʨʝʥʠʷ ï 121,6 ʧʦʛʦʥʥʳʡ ʤʝʪʨ, ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʩʢʚʘʞʠʥ ʧʦʢʘʟʘʥʦ ʥʘ ʢʘʨʪʝ (ʨʠʩʫʥʦʢ 3). ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʜʘʥʥʳʝ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ ʠʥʩʪʠʪʫʪʘ çʇʝʨʤʛʠʧʨʦʚʦʜʭʦʟè ʚ 1995-1997 ʛʛ. 
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ʈʠʩʫʥʦʢ 3. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʩʢʚʘʞʠʥ  
 

ɹʫʨʝʥʠʝ ʩʢʚʘʞʠʥ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʤʝʭʘʥʠʯʝʩʢʠʤ ʢʦʣʦʥʢʦʚʳʤ ʩʧʦʩʦʙʦʤ, 

ʙʫʨʦʚʦʡ ʫʩʪʘʥʦʚʢʦʡ ʋʈɹ-2ɸ-2, ʜʠʘʤʝʪʨʦʤ 160 ʤʤ. ʇʨʠ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ ˉˉ 1, 

4/2 ʩʪʚʦʣ ʩʢʚʘʞʠʥ ʙʳʣ ʟʘʢʨʝʧʣʝʥ ʦʙʩʘʜʥʳʤʠ ʪʨʫʙʘʤʠ, ʥʘʨʫʞʥʳʤ ʜʠʘʤʝʪʨʦʤ 110 

ʤʤ. ʇʦ ʜʥʫ ʣʦʛʘ ɸʨʘʧʦʚ ʢʣʶʯ ʠ ʝʛʦ ʦʪʚʝʨʞʢʦʚ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʨʫʯʥʦʝ ʙʫʨʝʥʠʝ 
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ʤʦʪʦʙʫʨʦʤ, ʜʠʘʤʝʪʨʦʤ 60 ʤʤ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʛʦʨʥʦ-ʙʫʨʦʚʳʭ ʨʘʙʦʪ ʚʩʝ 

ʚʳʨʘʙʦʪʢʠ ʟʘʩʳʧʘʥʳ ʚʳʥʫʪʳʤ ʛʨʫʥʪʦʤ ʩ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. 

ʆʪʙʦʨ, ʫʧʘʢʦʚʢʘ, ʭʨʘʥʝʥʠʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʦʙʨʘʟʮʦʚ ʛʨʫʥʪʘ ʠ ʧʨʦʙ ʚʦʜʳ 

ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 12071-2014 ʠ ɻʆʉʊ 31861-2012. 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʦʙʲʝʤʘ ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʝʜʣʦʞʝʥʥʳʡ 

ʢʘʨʩʪʦʚʝʜʘʤʠ ʤʝʪʦʜ ʚʳʯʠʩʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʚʳʷʚʣʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ ʧʦʣʦʩʪʷʭ (ʍʫʜʝʥʴʢʠʭ, 2019):  

ὠʧʦʣʫʩʬʝʨ r= 4/3 “ὶ3, ʛʜʝ r ï ʚʳʩʦʪʘ ʧʦʣʦʩʪʠ 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʦʣʦʩʪʴ ʢʘʢ ʧʦʣʫʩʬʝʨʫ ʠ ʚʳʯʠʩʣʷʪʴ ʦʙʲʝʤ 

ʧʦʣʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ ʦʙʲʝʤʘ ʧʦʣʫʩʬʝʨʳ (ɸʜʝʨʭʦʣʴʜ, 2010). 

 

2.2.2. ʄʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʤʝʭʘʥʦʛʝʥʝʟʘ  

 

 

ʆʮʝʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʦʩʣʝʜʩʪʚʠʡ ʤʝʭʘʥʦʛʝʥʝʟʘ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ 

ʧʨʦʚʝʜʝʥʥʦʡ ʘʵʨʦʬʦʪʦʩʲʝʤʢʝ, ʚʳʧʦʣʥʝʥʥʦʡ ʧʨʠ ʧʦʤʦʱʠ ʙʝʩʧʠʣʦʪʥʦʛʦ 

ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ (ɹʇʃɸ) ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʦʜʝʣʠ Supercam S250-

F (ʌʀʅʂʆ, ʛ. ʀʞʝʚʩʢ, ʈʦʩʩʠʷ).  

ʉʲʝʤʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩʦʪʨʫʜʥʠʢʘʤʠ ʢʘʬʝʜʨʳ ʙʠʦʛʝʦʮʝʥʦʣʦʛʠʠ ʠ ʦʭʨʘʥʳ 

ʧʨʠʨʦʜʳ ʇɻʅʀʋ, ʥʘ ʚʳʩʦʪʘʭ 200-400 ʤ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʪʨʝʙʫʝʤʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. ɸʵʨʦʬʦʪʦʩʲʝʤʢʘ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʷʩʥʳʡ ʙʝʟʦʙʣʘʯʥʳʡ ʜʝʥʴ, ʧʨʠ ʥʫʣʝʚʦʡ ʦʙʣʘʯʥʦʩʪʠ. ʇʦʣʝʪʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʯʝʪʳʨʝ ʨʘʟʘ. ʇʦ ʢʘʞʜʦʡ ʜʘʪʝ ʩʲʝʤʢʠ, ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʬʦʪʦʛʨʘʬʠʡ, 

ʩʦʟʜʘʥʘ ʩʝʨʠʷ ʦʨʪʦʬʦʪʦʧʣʘʥʦʚ (ʪʘʙʣʠʮʘ 3).  

ɼʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʨʪʦʬʦʪʦʧʣʘʥʦʚ: ʤʘʩʰʪʘʙ ï ʜʦ 1:500; ʧʣʘʥʦʚʘʷ 

ʪʦʯʥʦʩʪʴ ï ʦʢʦʣʦ 35 ʩʤ. ʆʙʱʠʡ ʦʙʲʝʤ ʧʘʤʷʪʠ, ʟʘʥʷʪʦʡ ʧʦʣʫʯʝʥʥʳʤʠ 

ʦʨʪʦʬʦʪʦʧʣʘʥʘʤʠ, ʩʦʩʪʘʚʠʣ 57,5 ʛʠʛʘʙʘʡʪ (Khotyanovskaya et al, 2023).  

ʆʙʨʘʙʦʪʢʘ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʨʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ, ʦʩʥʦʚʥʳʝ ʠʟ 

ʢʦʪʦʨʳʭ: ʧʦʣʫʯʝʥʠʝ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩ ʙʦʨʪʘ ɹʇʃɸ ʠ 

ʥʘʟʝʤʥʦʛʦ GNSS-ʧʨʠʝʤʥʠʢʘ, ʚʳʨʘʚʥʠʚʘʥʠʝ ʬʦʪʦʛʨʘʬʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʣʠʥʠʡ 
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çʧʦʨʝʟʦʚè, ʩʦʟʜʘʥʠʝ ʨʘʟʨʝʞʝʥʥʦʛʦ ʠ ʧʣʦʪʥʦʛʦ ʦʙʣʘʢʘ ʪʦʯʝʢ, ʦʧʪʠʤʠʟʘʮʠʷ ʦʰʠʙʦʢ, 

ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʨʝʣʴʝʬʘ, ʵʢʩʧʦʨʪ ʦʨʪʦʬʦʪʦʧʣʘʥʘ. ɼʣʷ 

ʩʦʟʜʘʥʠʷ ʦʨʪʦʬʦʪʦʧʣʘʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʦʛʨʘʤʤʳ Agisoft Photoscan ʠ Photomod 

UAS.  

ʊʘʙʣʠʮʘ 3 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʨʪʦʬʦʪʦʧʣʘʥʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʜʣʷ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ˉ ɼʘʪʳ ʩʲʝʤʢʠ 
ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʟʨʝʰʝʥʠʝ, ʩʤ 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʦʭʚʘʪ 

ʦʨʪʦʬʦʪʦʧʣʘʥʘ 

1 16.03.2016 9 / 50 ɺʝʩʴ ʚʦʜʦʩʙʦʨ 

2 29.04.2016 20 / 50 ɺʝʩʴ ʚʦʜʦʩʙʦʨ 

3 29.09.2016 9 / 20 / 50 ɺʝʨʭʥʷʷ ʠ ʩʨʝʜʥʷʷ ʯʘʩʪʴ ʚʦʜʦʩʙʦʨʘ 

4 29.09.2016 6 ɼʦʣʠʥʘ ʨʝʢʠ 

5 25.05.2018 9 ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʚʦʜʦʩʙʦʨʘ 

 

ʈʘʙʦʪʳ ʧʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʶ ʦʨʪʦʬʦʪʦʧʣʘʥʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʨʦʛʨʘʤʤʝ 

ArcGIS (ESRI). ʇʨʦʮʝʩʩ ʙʳʣ ʦʩʥʦʚʘʥ ʥʘ ʚʠʟʫʘʣʴʥʳʭ ʧʨʠʟʥʘʢʘʭ ʦʙʲʝʢʪʦʚ, 

ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʤʳʭ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʟʘʜʘʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ 

(Khotyanovskaya et al, 2023).  

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚ ʦʩʥʦʚʥʦʤ, 

ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʷʤʳʭ ʜʝʰʠʬʨʦʚʦʯʥʳʭ ʧʨʠʟʥʘʢʦʚ (ʮʚʝʪ, ʬʦʨʤʘ ʦʙʲʝʢʪʘ, 

ʥʘʣʠʯʠʝ ʦʩʦʙʳʭ ʧʨʠʟʥʘʢʦʚ (ʢʚʘʜʨʘʪʥʳʡ ʢʦʥʪʫʨ ʦʙʚʘʣʦʚʢʠ ʚʦʢʨʫʛ ʩʢʚʘʞʠʥ)). 

ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʦʙʲʝʢʪʳ ʙʳʣʦ ʩʣʦʞʥʝʝ, ʪʦʛʜʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʦʩʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ: ʭʘʨʘʢʪʝʨʥʘʷ ʪʝʥʴ (ʦʪ ʦʧʦʨ ʜʣʷ ʃʕʇ), 

ʢʦʥʬʠʛʫʨʘʮʠʷ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ (ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʧʨʷʤʳʝ ʫʯʘʩʪʢʠ ʩ 

ʫʥʠʯʪʦʞʝʥʥʦʡ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ï ʜʣʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ, 

ʃʕʇ), ʥʘʣʠʯʠʝ ʩʣʝʜʦʚ, ʦʩʪʘʚʰʠʭʩʷ ʧʨʠ ʚʳʨʫʙʢʘʭ ʠ ʧʦʜʭʦʜʷʱʠʝ ʢ ʫʯʘʩʪʢʫ ʣʝʩʥʳʝ 

ʜʦʨʦʛʠ (ʜʣʷ ʚʳʨʫʙʦʢ). ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʦʧʠʩʘʥʠʷ ʚʳʨʫʙʦʢ, ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʳʭ 

ʦʙʲʝʢʪʦʚ, ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʜʘʥʥʳʝ: 

¶ ʨʘʩʪʨʦʚʳʡ ʩʣʦʡ ʧʦʪʝʨʴ ʣʝʩʥʦʛʦ ʧʦʢʨʦʚʘ 2000-2019 ʛʛ., ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ 

ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ Global Forest Change (Hansen et al, 2013). ʕʪʦʪ ʦʪʢʨʳʪʳʡ 
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ʥʘʙʦʨ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʫʙʦʢ ʣʝʩʘ ʠ ʛʦʜʘ ʠʭ 

ʧʨʦʚʝʜʝʥʠʷ; 

¶  ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʥʠʪʦʢ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠʩʧʦʣʴʟʦʚʘʥʦ ʦʪʢʨʳʪʦʝ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʝ çʇʫʙʣʠʯʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʢʘʨʪʘè (ʈʦʩʨʝʝʩʪʨ). ʕʪʦʪ ʨʝʩʫʨʩ 

ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ ʦ ʟʦʥʘʭ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʦ ʤʝʪʘʜʘʥʥʳʤ ʵʪʦʛʦ ʩʣʦʷ ʥʠʪʢʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʦʪʜʝʣʷʣʠʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, 

ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʠʭ ʪʦʯʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʥʘʠʤʝʥʦʚʘʥʠʷ; 

¶ ʜʣʷ ʧʦʠʩʢʘ ʠ ʚʳʷʚʣʝʥʠʷ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʳʭ ʦʙʲʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʚʝʜʦʤʩʪʚʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʡ ʢʦʤʧʘʥʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʩʦʙʦʡ ʪʦʯʝʯʥʳʡ ʩʣʦʡ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʢʚʘʞʠʥ, ʢʫʩʪʦʚ ʩʢʚʘʞʠʥ, ɼʅʉ ʠ 

ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ; 

¶ ʠʩʪʦʯʥʠʢʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʣʫʞʠʣʠ 

ʮʠʬʨʦʚʳʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ ʤʘʩʰʪʘʙʦʚ 1: 25 000 ʠ 1: 100 000. 

 

 

2.2.3. ʄʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʙʠʪʫʤʠʟʘʮʠʠ 

 

ʉ 2016 ʧʦ 2018 ʛʛ. (ʚ ʟʠʤʥʶʶ ʤʝʞʝʥʴ, ʚʝʩʝʥʥʝʝ ʧʦʣʦʚʦʜʴʝ, ʣʝʪʥʶʶ ʤʝʞʝʥʴ) 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʦʪʙʦʨ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʧʨʦʙ ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ.  

ʆʪʙʦʨ, ʭʨʘʥʝʥʠʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʧʨʦʙ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 17.1.5.04-81, ɻʆʉʊ 17.1.5.05-85, ɻʆʉʊ 31861-2012, ɻʆʉʊ 

17.1.4.01. ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʈɼ 52.24.476-2007 çʄʘʩʩʦʚʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʚʦʜʘʭ. ʄʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʀʂ-

ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤè. 

ʍʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʧʨʦʙ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʦʩʫʱʝʩʪʚʣʝʥʳ ʚ 

ʘʢʢʨʝʜʠʪʦʚʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ ʜʠʥʘʤʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʇɻʅʀʋ. ʇʝʨʝʯʝʥʴ ʧʣʦʱʘʜʦʢ ʦʪʙʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʪʘʙʣʠʮʝ 4.  
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ʇʨʦʙʳ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʠ ʛʨʫʥʪʦʚ ʦʪʙʠʨʘʣʠʩʴ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʅʇ. ʆʪʙʦʨ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦ ʨʫʩʣʫ ʨʦʜʥʠʢʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ. ʇʨʦʙʳ ʛʨʫʥʪʦʚ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʚʦ ʚʨʝʤʷ ʙʫʨʝʥʠʷ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ ʩ ʨʘʟʣʠʯʥʳʭ ʛʦʨʠʟʦʥʪʦʚ. 

ʊʘʙʣʠʮʘ 4 

ʇʝʨʝʯʝʥʴ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʦʢ 

ˉ ʇʇ ʆʧʠʩʘʥʠʝ 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ 

ʚʦʜʳ 
ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ 

2016 2017 2018 2016 2017 2018 

ʇʇ 1 ʈʦʜʥʠʢ 1    + + + 

ʇʇ 2 ʈʦʜʥʠʢ 2 (ʚʳʭʦʜ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ)    + + + 

ʇʇ 3 ʈʦʜʥʠʢ 3 (ʚʳʭʦʜ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ)    + + + 

ʇʇ 4 ɼʘʤʙʘ, ʨʫʯʝʡ 1 + + +    

ʇʇ 5 
ɺʦʩʭʦʜʷʱʠʝ ʛʨʠʬʦʥʳ, ʨʦʜʥʠʢ 5 (ʚʳʭʦʜ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ) 
   + + + 

ʇʇ 6 
ʆʟʝʨʦ, ʧʦʥʦʨ (ʥʳʨʦʢ) ʧʦʜ ʩʢʘʣʴʥʦʝ 

ʦʙʥʘʞʝʥʠʝ 
+ + +    

ʇʇ 7 ʈʫʯʝʡ 1 + + +    

ʇʇ 10 ʇʝʱʝʨʘ     + + + 

ʇʇ 11 ʈʦʜʥʠʢ 7, ɸʨʘʧʦʚ ʂʣʶʯ (ʨʫʯʝʡ 1)    + + + 

ʇʇ 12 ʈʦʜʥʠʢ 8, ʉʢʘʣʴʥʳʡ ʣʦʛ    + + + 

ʇʇ 13 ɺʳʭʦʜ ʨ. ʗʩʳʣ, ʨʦʜʥʠʢ 9    + + + 

ʇʇ 15 ɿʘʛʨʷʟʥʝʥʥʘʷ ʢʘʨʩʪʦʚʘʷ ʚʦʨʦʥʢʘ       

ʇʇ 18 
ʈʦʜʥʠʢ 6, ʚʝʨʭʦʚʴʝ ʷʩʳʣʴʩʢʦʛʦ ʣʦʛʘ  

(ʚʳʭʦʜ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ) 
    + + 

ʇʇ 19 ʈʫʯʝʡ 2, ʥʠʞʝ ʥʝʬʪʝʣʦʚʫʰʢʠ  + +    

ʇʇ 20 ʈʫʯʝʡ 3, ʥʠʞʝ ʩʣʠʷʥʠʷ ʨʫʯʴʷ 1 ʠ ʨʫʯʴʷ 2  + +    

ʇʇ 21 ʈʫʯʝʡ 4  + +    

ʇʇ 22 ʈʫʯʝʡ 3, ʥʠʞʝ ʚʧʘʜʝʥʠʷ ʨʫʯʴʷ 4  + +    

ʇʇ 23 ʈʫʯʝʡ 5  + +    

ʇʇ 24 ʈʝʢʘ ʗʩʳʣ, ʚʳʰʝ ʚʧʘʜʝʥʠʷ ʨʫʯʴʷ 5  + +    

ʇʇ 25 ʈʝʢʘ ʗʩʳʣ, ʥʠʞʝ ʚʧʘʜʝʥʠʷ ʨʫʯʴʷ 5  + +    

ʇʇ 26 ʈʝʢʘ ʗʩʳʣ, ʥʠʞʝ ʧʨʫʜʦʚ  + +    

ʇʇ 27 ʈʝʢʘ ʗʩʳʣ, ʫʩʪʴʝ  + +    

 

ʀʟʤʝʨʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʅʇ ʚ ʧʦʯʚʝ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʀʂ-

ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʅɼ ʌ 16.1:2:2.2.22-98. ʄʝʪʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʵʢʩʪʨʘʢʮʠʠ ʅʇ ʠʟ ʧʦʯʚ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʯʝʪʳʨʝʭʭʣʦʨʠʩʪʳʤ ʫʛʣʝʨʦʜʦʤ, 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʅʇ ʦʪ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 

ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ, ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʅʇ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʦʛʣʦʱʝʥʠʷ ʚ ʀʂ-ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ. 
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ʇʨʠʩʫʪʩʪʚʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʩʥʦʚʥʳʭ ʵʢʦʣʦʛʦ-ʪʨʦʬʠʯʝʩʢʠʭ ʛʨʫʧʧ 

ʦʧʨʝʜʝʣʷʣʠ ʚ ʦʙʨʘʟʮʘʭ ʚʦʜʳ ʠ ʧʦʯʚʳ. ɹʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʛʝʪʝʨʦʪʨʦʬʥʳʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʥʘʣʠʯʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʩʨʝʜʫ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʥʝʬʪʝʜʝʩʪʨʫʢʪʦʨʳ, ʢʦʪʦʨʳʝ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʪʘʙʠʣʴʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʩʨʝʜʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

 ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ ʧʨʦʠʟʚʦʜʠʣʠ ʚʳʩʝʚʦʤ ʥʘ ʧʣʦʪʥʳʝ 

ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ. ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʣʝʞʠʪ ʧʨʠʥʮʠʧ ʂʦʭʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʛʦ 

ʢʘʞʜʘʷ ʢʦʣʦʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʪʦʤʩʪʚʦʤ ʦʜʥʦʡ ʢʣʝʪʢʠ. ʈʘʟʚʝʜʝʥʠʷ ʦʙʨʘʟʮʦʚ ʚʦʜʳ 

ʛʦʪʦʚʷʪ ʚ ʩʪʝʨʠʣʴʥʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ʩʨʝʜʝ ʂ1, ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʘʟʚʝʜʝʥʠʷ 10. 

ʉʪʝʨʠʣʴʥʫʶ ʩʨʝʜʫ ʨʘʟʣʠʚʘʶʪ ʧʦ 9 ʤʣ ʚ ʩʪʝʨʠʣʴʥʳʝ ʧʨʦʙʠʨʢʠ. ɿʘʪʝʤ ʚ ʧʝʨʚʫʶ 

ʧʨʦʙʠʨʢʫ ʚʥʦʩʷʪ 1 ʤʣ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʚʦʜʳ ʠʣʠ 1 ʛ ʦʙʨʘʟʮʘ ʧʦʯʚʳ. 

ʇʦʣʫʯʝʥʥʦʝ ʨʘʟʚʝʜʝʥʠʝ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʶʪ ʠ ʜʘʣʝʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʧʝʨʝʥʦʩʷʪ ʧʦ 1 ʤʣ.  

ʉʫʩʧʝʥʟʠʶ (0,1 ʤʣ) ʚʳʩʝʚʘʣʠ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʫʶ 

ʩʨʝʜʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʠʩʩʣʝʜʫʝʤʦʡ ʵʢʦʣʦʛʦ-ʪʨʦʬʠʯʝʩʢʦʡ ʛʨʫʧʧʝ. ɺʳʩʝʚ 

ʧʨʦʠʟʚʦʜʠʣʠ ʠʟ ʚʩʝʭ ʨʘʟʚʝʜʝʥʠʡ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ʇʦʩʣʝ ʧʦʩʝʚʘ ʯʘʰʢʠ 

ʧʦʤʝʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ +22ęʉ.   

ʇʦʜʩʯʝʪ ʢʦʣʦʥʠʡ ʧʨʦʠʟʚʦʜʠʣʠ ʯʝʨʝʟ 14 ʩʫʪʦʢ ʠʥʢʫʙʘʮʠʠ, ʥʝ ʦʪʢʨʳʚʘʷ 

ʯʘʰʢʠ ʇʝʪʨʠ (ɺʝʩʣʦʧʦʣʦʚʘ, 1995). ʂʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʚ 1 ʤʣ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʦʙʨʘʟʮʘ ʚʳʯʠʩʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ ʄ= ʘ ʭ 10n/V, ʛʜʝ ʄ ï ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʚ 1 ʤʣ, ʘ 

ï ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʢʦʣʦʥʠʡ, ʚʳʨʦʩʰʠʭ ʧʦʩʣʝ ʧʦʩʝʚʘ ʠʟ ʜʘʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ, V ï 

ʦʙʲʝʤ ʩʫʩʧʝʥʟʠʠ, ʚʟʷʪʳʡ ʜʣʷ ʧʦʩʝʚʘ, ʤʣ, 10n ï ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʚʝʜʝʥʠʷ. 

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʠ ʨʦʩʪʘ ʥʝʬʪʝʦʢʠʩʣʷʶʱʠʭ ʙʘʢʪʝʨʠʡ  ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʤʠʥʝʨʘʣʴʥʫʶ ʩʨʝʜʫ ʂ1 ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ (ʛ/ʣ): K2HPO4 ʭ 3H2O ï 4.0; NaH2PO4 

ʭ 2H2O ï 0.4; (NH4)2SO4 ï 0.5; MgSO4  ʭ 7H2O ï 0.15; Ca(NO3)2 ʭ 4H2O ï 0.01; 

NaMoO4 ʭ 2H2O ï 0.18, FeSO4 ʭ 7H2O ï 1.98, ʜʦʧʦʣʥʝʥʥʫʶ 1 ʤʣ/ʣ ʨʘʩʪʚʦʨʘ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʩʦʜʝʨʞʘʱʝʛʦ (ʛ/ʣ): ʕɼʊɸ ï 2.50, ZnSO4 ʭ 2H2O ï 10.95, FeSO4 ʭ 

7H2O ï 5.0, MnSO4 ʭ 2H2O ï 1.54, CuSO4 ʭ 5H2O ï 0.39, Co(NO3)2 ʭ 6H2O ï 0.24, 

Na2B4O7 ʭ 10H2O ï 0.17; ʨʅ ʩʨʝʜʳ 7.3 (ɿʘʡʮʝʚ, ʂʘʨʘʩʝʚʠʯ, 1981). ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʳ ʜʦʙʘʚʣʷʣʠ ʘʛʘʨ ʜʦ ʢʦʥʝʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 1.5%. ɺ ʢʘʯʝʩʪʚʝ 
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ʨʦʩʪʦʚʦʛʦ ʩʫʙʩʪʨʘʪʘ ʜʦʙʘʚʣʷʣʠ ʢʘʧʣʶ ʥʝʬʪʠ ʥʘ ʢʨʳʰʢʫ ʧʝʨʝʚʝʨʥʫʪʦʡ ʯʘʰʢʠ 

ʇʝʪʨʠ.  

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʠ ʨʦʩʪʘ ʛʝʪʝʨʦʪʨʦʬʥʳʭ ʙʘʢʪʝʨʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʘʛʘʨʠʟʦʚʘʥʥʫʶ ʩʨʝʜʫ LB (ʃʫʨʠʘ-ɹʝʨʪʨʘʥʠ), ʩʦʜʝʨʞʘʱʫʶ (ʛ/ʣ): ʪʨʠʧʪʦʥ ï 10, 

ʜʨʦʞʞʝʚʦʡ ʵʢʩʪʨʘʢʪ ï 5, NaCl ï 10, ʘʛʘʨ ï15 (Bertani, 1951). 

ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ 

ʀʥʩʪʠʪʫʪʘ ʵʢʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʋʨʆ ʈɸʅ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʜ.ʙ.ʥ. ɼ.ʆ. ɽʛʦʨʦʚʦʡ. 

 

2.2.4. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʘʣʦʛʝʥʝʟʘ 

 

ɺ ʧʨʦʙʘʭ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʩ ʧʨʠʟʥʘʢʘʤʠ ʥʝʬʪʷʥʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʧʝʨʠʦʜ 2016-2018 ʛʛ., ʪʘʢʞʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ: 

ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʚʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ï ʨʅ, ʛʠʜʨʦʢʘʨʙʦʥʘʪ- ʠ ʢʘʨʙʦʥʘʪ-

ʠʦʥʳ, ʭʣʦʨʠʜʳ, ʩʫʣʴʬʘʪʳ, ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ, ʩʫʭʦʡ ʦʩʪʘʪʦʢ, ʩʫʤʤʘ ʥʘʪʨʠʷ ʠ ʢʘʣʠʷ 

(ʨʘʩʯʝʪʦʤ), ʚʠʜʳ ʞʝʩʪʢʦʩʪʠ (ʨʘʩʯʝʪʦʤ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤ ʢʘʧʠʣʣʷʨʥʦʛʦ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘ çʂʘʧʝʣʴ-105è. ʆʪʙʦʨ, ʭʨʘʥʝʥʠʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʧʨʦʙ ʚʦʜʳ 

ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 17.1.5.04-81, ɻʆʉʊ 17.1.5.05-85, 

ɻʆʉʊ 31861-2012. 

ʆ ʧʦʚʳʰʝʥʥʦʡ ʩʦʣʝʥʦʩʪʠ ʚʦʜʥʦʡ ʠʣʠ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ 

ʥʘʣʠʯʠʶ ʛʘʣʦʬʠʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʥʠʭ. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʠ ʨʦʩʪʘ 

ʛʘʣʦʬʠʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʛʘʨʠʟʦʚʘʥʥʫʶ ʩʨʝʜʫ ʈʘʡʤʦʥʜʘ, 

ʩʦʜʝʨʞʘʱʫʶ (ʛ/ʣ) NH4NO3 ï 2, MgSO4 x 7H2O ï 0.2, KH2PO4 ï 2, Na2HPO4 ï 3, 

Na2CO3 ï 0.1, CaCl2 x 6H2O ï 0.01, NaCl ï 100 (Raymond, 1961). 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʘʣʦʬʠʣʦʚ ʚ ʤʠʢʨʦʙʦʮʝʥʦʟʘʭ ʧʦʯʚ ʠ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ 

ʀʥʩʪʠʪʫʪʘ ʵʢʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʋʨʆ ʈɸʅ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʜ.ʙ.ʥ. ɼ.ʆ. ɽʛʦʨʦʚʦʡ. 

ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʚʩʝʭ ʧʣʦʱʘʜʦʢ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠʩʴ ʦʪʙʦʨʳ (ʟʘʤʝʨʳ) 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 4.



 

 

 

ʈʠʩʫʥʦʢ 4. ʄʝʩʪʘ ʦʪʙʦʨʘ ʧʨʦʙ



 

 

2.2.5. ʄʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʘʪʤʦʛʝʦʭʠʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ 
 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʦ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʚ 2016 ʛ. ʧʨʦʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʩʣʝʜʫʶʱʠʭ ʚʝʱʝʩʪʚ: ʙʝʥʟʦʣ, ʤʝʪʘʥ, ʛʝʢʩʘʥ, ʪʦʣʫʦʣ, ʬʦʨʤʘʣʴʜʝʛʠʜ, 

ʩʝʨʦʚʦʜʦʨʦʜ, ʘʤʤʠʘʢ, ʭʣʦʨʦʚʦʜʦʨʦʜ.  ʀʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʘ ɻɸʅʂ-4 ʢʘʬʝʜʨʳ ʙʠʦʛʝʦʮʝʥʦʣʦʛʠʠ ʠ ʦʭʨʘʥʳ 

ʧʨʠʨʦʜʳ ʇɻʅʀʋ. ʇʨʝʜʝʣ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʠʙʦʨʘ 

ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ Ñ20%. ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʡ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʦʪ 0,5 ʇɼʂʩʩ. 

ʜʦ 0,5 ʇɼʂʤʨ.   

ʅʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʠʟʤʝʨʝʥʠʷ:  

¶ ʤʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʦʤ ɻɸʅʂ-4 (ʄɺʀ-4215-

002-56591409-2009);  

¶ ʤʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʝʜʝʣʴʥʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʝʬʪʠ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ 

ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʦʤ ɻɸʅʂ-4 (ʄɺʀ-4215-007-565914009-2009); 

¶ ɻʆʉʊ 17.2.3.01-86. ʆʭʨʘʥʘ ʧʨʠʨʦʜʳ. ɸʪʤʦʩʬʝʨʘ. ʇʨʘʚʠʣʘ ʢʦʥʪʨʦʣʷ 

ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 8 ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʢʘʭ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʦʪʙʦʨʘ ʧʨʦʙ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʟʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʩʦʩʪʘʚʣʷʣʘ 20 ʤʠʥʫʪ. ʆʪʙʦʨ ʧʨʦʙ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʠʟʝʤʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʧʨʠʤʝʩʠ ʚ ʘʪʤʦʩʬʝʨʝ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʚʳʩʦʪʝ 2 ʤʝʪʨʘ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ. 

ɺ 2017-2018 ʛʛ. ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʰʝʩʪʠ ʠ ʪʨʝʭ ʪʦʯʢʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʢʘʞʜʦʡ ʪʦʯʢʝ ʦʪʙʠʨʘʣʦʩʴ 

ʧʦ 3 ʧʨʦʙʳ (ʚ 7.00, 13.00, 19.00). ɸʥʘʣʠʟ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙ ʚʳʧʦʣʥʷʣʩʷ ʧʦ 

ʚʝʱʝʩʪʚʘʤ: ʩʝʨʦʚʦʜʦʨʦʜ, ʙʝʥʟʦʣ, ʵʪʠʣʙʝʥʟʦʣ, ʧʨʝʜʝʣʴʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʉ1-ʉ5, 

ʧʨʝʜʝʣʴʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʉ6-ʉ10, ʤʝʪʘʥ. 

ɸʥʘʣʠʟ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙ ʚʳʧʦʣʥʷʣʩʷ ʘʢʢʨʝʜʠʪʦʚʘʥʥʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʝʡ ʆʆʆ çʕʢʦʣʦʛʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷè. ɼʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 
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ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ ʇʕ-5300ɺ ˉ 1505026 ʠ ʭʨʦʤʘʪʦʛʨʘʬ çʍʨʦʤʘʪʝʢ-ʂʨʠʩʪʘʣʣè 

5000. 

ɻʘʟʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚ 2016 ʛ. ʚʳʧʦʣʥʷʣʠʩʴ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʣʘʙʦʨʘʪʦʨʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ ɽʅʀ ʇɻʅʀʋ, ʚ 2017-2018 ʛʛ. 

ʩʦʪʨʫʜʥʠʢʘʤʠ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʦʵʢʦʣʦʛʠʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʨʝʛʠʦʥʦʚ ɻʦʨʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʋʨʆ ʈɸʅ ï ʬʠʣʠʘʣʘ ʇʌʀʎ ʋʨʆ ʈɸʅ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʟʘʚʝʜʫʶʱʝʛʦ ʣʘʙʦʨʘʪʦʨʠʝʡ ʢ.ʛ-ʤ.ʥ. ɹ.ɸ. ɹʘʯʫʨʠʥʘ. 

ɺ 2016 ʛ. ʠʟʫʯʝʥʠʝ ʛʘʟʦʛʝʦʭʠʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʧʨʦʠʟʚʦʜʠʣʦʩʴ 

ʧʦʩʨʝʜʩʪʚʦʤ ʰʧʫʨʦʚʦʡ ʩʲʝʤʢʠ. ɻʣʫʙʠʥʘ ʙʫʨʝʥʠʷ ʰʧʫʨʦʚ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʉʇ 

11-102-97, ʩʦʩʪʘʚʠʣʘ 0,8-1,0 ʤ. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʠʢʝʪʦʚ ʥʘʙʣʶʜʝʥʠʷ 

ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ 

ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʛʘʟʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʉʇ 47.13330.2012; ʉʇ 11-

102-97; ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʤ 

ʠʟʳʩʢʘʥʠʷʤ é, 2004), ʘ ʪʘʢʞʝ ʠʩʭʦʜʷ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʠ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ.  

ɺʩʝʛʦ ʚ 2016 ʛ. ʙʳʣʦ ʥʘʟʥʘʯʝʥʦ ʠ ʦʧʨʦʙʦʚʘʥʦ 413 ʧʠʢʝʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

154 ʧʠʢʝʪʘ ʧʦ ʩʝʪʢʝ 100ʭ100 ʤ ʚ ʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʫʩʪʦʚ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʠ 

ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ, ʠ 259 ʧʠʢʝʪʦʚ ʧʦ ʧʨʦʬʠʣʷʤ ʩ ʰʘʛʦʤ 50 ʤ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʜʦʣʴ ʨʫʩʣʘ ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ ʨ. ʗʩʳʣ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜʧʦʯʚʝʥʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʰʧʫʨʘʭ 

ʧʨʠʤʝʥʷʣʩʷ ʤʥʦʛʦʢʘʥʘʣʴʥʳʡ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨ Drªger X-am 7000. ɻʘʟʦʘʥʘʣʠʟʘʪʦʨ 

ʦʩʥʘʱʝʥ ʩʝʥʩʦʨʘʤʠ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʥʘ 

(CH4), ʢʠʩʣʦʨʦʜʘ (ʆ2), ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ (ʉʆ2) ʠ ʩʝʨʦʚʦʜʦʨʦʜʘ (H2S) ʚ ʛʘʟʦʚʦʡ 

ʩʤʝʩʠ (ʪʘʙʣʠʮʘ 5). 

ʊʘʙʣʠʮʘ 5 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʘ Drªger X-am 7000 

ˉ ʧ/ʧ ʆʧʨʝʜʝʣʷʝʤʳʡ 

ʛʘʟ 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʩʝʥʩʦʨʘ ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ 

1 CH4 ʂʘʪʘʣʠʪʠʯʝʩʢʠʡ 0-100 % ʅʇɺ* 

2 H2S ʕʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʡ 0-100 ppm 

3 ʆ2 ʕʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʡ 0-25 ʦʙ. % 

4 ʉʆ2 ʕʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʡ 0-5 ʦʙ. % 

* ʇʨʠʤʝʯʘʥʠʝ. 1% ʅʇɺ = 0,044 ʦʙ. % 
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ʆʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ ʛʘʟʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʠʟʚʦʜʠʣʘʩʴ 

(ʧʦʩʣʝ ʦʮʠʬʨʦʚʢʠ) ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʘʢʝʪʘʤʠ MS Excel 2013, ArcGIS 10.1, 

DNRGarmin (ʦʙʨʘʙʦʪʢʘ GPS-ʜʘʥʥʳʭ). 

ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʩ ʠʟʤʝʨʝʥʠʷʤʠ ʛʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜʧʦʯʚʝʥʥʦʛʦ ʚʦʟʜʫʭʘ 

ʚ ʰʧʫʨʘʭ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʨʠ ʵʪʘʧʘ: 11-12 ʠʶʥʷ 2016 ʛ. (ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʭʦʜʢʘ ʰʧʫʨʦʚ ʠ ʠʟʤʝʨʝʥʠʷ ʚ ʨʫʩʣʝ ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ ʨ. ʗʩʳʣ), 

28 ʠʶʥʷ ï 01 ʠʶʣʷ 2016 ʛ. (ʧʨʦʭʦʜʢʘ ʰʧʫʨʦʚ ʠ ʠʟʤʝʨʝʥʠʷ ʧʦ ʧʨʦʬʠʣʷʤ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚʜʦʣʴ ʨʫʩʣʘ ʨ. ʗʩʳʣ), 18-19 ʠʶʣʷ 2016 ʛ. (ʧʨʦʭʦʜʢʘ ʰʧʫʨʦʚ ʠ 

ʠʟʤʝʨʝʥʠʷ ʚ ʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ). ʉʭʝʤʘ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʦʯʝʢ ʥʘʙʣʶʜʝʥʠʷ (ʧʨʦʭʦʜʢʠ ʰʧʫʨʦʚ) ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5. 

ɺ 2017-2018 ʛʛ. ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʘʟʦʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʝʨʝʥʦʩʥʦʡ ʵʢʩʧʨʝʩʩ-ʛʘʟʦʘʥʘʣʠʟʘʪʦʨ Ecoprobe-5 ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʯʝʰʩʢʦʡ ʬʠʨʤʳ RS DYNAMICS. ʇʦʣʫʯʘʝʤʘʷ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʦʤ Ecoprobe-5 

ʠʥʬʦʨʤʘʮʠʷ ʜʘʝʪ ʩʚʝʜʝʥʠʷ ʦ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚ ʧʦʜʧʦʯʚʝʥʥʦʤ ʛʘʟʝ ʤʝʪʘʥʘ (ʉʅ4), 

ʩʫʤʤʘʨʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʉ1-ʉ5 (ʋɺɻ), ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ (ʉʆ2) ʠ 

ʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʷʭ (ʃʆʉ). ʉ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʵʬʬʝʢʪʘ 

ʨʘʟʙʘʚʣʝʥʠʷ ʦʪʢʘʯʠʚʘʝʤʦʛʦ ʛʘʟʘ ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟʜʫʭʦʤ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʟʘ 

ʦʩʥʦʚʫ ʙʳʣʦ ʧʨʠʥʷʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʞʠʤʘ çmaxè, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ 

ʥʘʠʚʳʩʰʫʶ ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʛʘʟʦʚʳʭ ʘʥʦʤʘʣʠʡ.   

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʤʘ ʧʨʦʚʝʜʝʥʥʳʭ ʛʘʟʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ 

2017 ʛ. ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 6, ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʧʨʦʙʦʚʘʥʥʳʭ ʧʠʢʝʪʦʚ ï ʥʘ 

ʨʠʩʫʥʢʘʭ 6-7.  

ɼʣʷ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʘʟʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ 

ʚʳʜʝʣʝʥʠʷ ʬʦʥʦʚʳʭ ʟʥʘʯʝʥʠʡ ʧʨʦʠʟʚʝʜʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. ʉʦʛʣʘʩʥʦ ʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʯʝʩʢʠʤ ʧʨʠʝʤʘʤ ʦʙʨʘʙʦʪʢʠ 

ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ (ɻʝʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, 1983) ʚ ʢʘʯʝʩʪʚʝ ʚʝʨʭʥʝʛʦ 

ʧʨʝʜʝʣʘ ʬʦʥʘ (ɺʇʌ) ʧʨʠʥʷʪʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩ ʫʯʝʪʦʤ ʦʜʥʦʛʦ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ (ʍʩʨ + ů). 
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ʈʠʩʫʥʦʢ 5. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʠʢʝʪʦʚ ʛʘʟʦʛʝʦʭʠʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ  
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ʊʘʙʣʠʮʘ 6  

ʆʙʲʝʤ ʚʳʧʦʣʥʝʥʥʦʛʦ ʛʘʟʦʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

 

ˉ 

ʧʨʦʬʠʣʷ 

ˉˉ 

ʧʠʢʝʪʦʚ 
ʊʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʧʨʠʚʷʟʢʘ 

ʂʦʣ-ʚʦ 

ʦʧʨʦʙ.  

ʧʠʢʝʪʦʚ 

ʚ ʪ.ʯ. ʩ ʛʣʫʙʠʥʳ 

0-0,2 ʤ 0,2-0,7 ʤ 

1 58-87 
ɺʝʨʭʦʚʴʷ ʣʦʛʘ ɸʨʘʧʦʚʘ ʂʣʶʯ, ʢ ʟʘʧʘʜʫ ʦʪ 

ʧʣʦʘɦʜʢʠ ʵʢʩʧʣ. ʩʢʚʘʞʠʥ ʢ ʨʦʜʥʠʢʫ ˉ1 
31 16 31 

1ʘ 118-130 
ɺʝʨʭʦʚʴʷ ɸʨʘʧʦʚʘ ʃʦʛʘ, ʦʪ ʧʣʦʱʘʜʢʠ 

ʵʢʩʧʣ. ʩʢʚʘʞʠʥ ʢ ʚʦʨʦʥʢʝ 
13 5 13 

2 
92-112, 

51-52 

ɺʝʨʭʦʚʴʷ ɸʨʘʧʦʚʘ ʃʦʛʘ, ʦʪ ʧʣʦʱʘʜʢʠ 

ʵʢʩʧʣ. ʩʢʚʘʞʠʥ ʢ ʚʦʨʦʥʢʝ ʠ ʨʦʜʥʠʢʫ ˉ2 
24 24 24 

3 
54-57, 

113-117  

ʇʨʘʚʳʡ ʩʢʣʦʥ ɸʨʘʧʦʚʘ ʃʦʛʘ ʦʪ ʨʦʜʥʠʢʘ 

ˉ1 
9 9 9 

4 33-50  

ʉʫʙʰʠʨʦʪʥʳʡ ʧʨʦʬʠʣʴ ʦʪ 

ʣʠʢʚʠʜʠʨʦʚʘʥʥʦʡ ʩʢʚʘʞʠʥʳ ˉ 754 ʢ 

ʨʦʜʥʠʢʫ  ˉ2 

18 11 18 

5 1-32  
ʉʝʚʝʨʥʝʝ ʧʣʦʱʘʜʢʠ ʵʢʩʧʣ. ʩʢʚʘʞʠʥ ʠ 

ʜʘʣʝʝ ʥʘ ʶʛ ʢ ʩʢʚʘʞʠʥʝ ˉ754 
32 9 32 

6 181-191  ʖʞʥʝʝ ʧʣʦʱʘʜʢʠ ɼʅʉ (ʬʦʥʦʚʳʡ) 11 11 - 

7 
131-133, 

145-159   

ʉʫʙʰʠʨʦʪʥʳʡ ʧʨʦʬʠʣʴ ʦʪ ʇʦʥʦʤʘʨʝʚʩʢʦʡ 

ʧʝʱʝʨʳ ʢ ʨʦʜʥʠʢʫ ˉ3 
18 18 18 

8 134-144  
ʆʪ ʨʦʜʥʠʢʘ ˉ3 ʢ ʣʠʢʚʠʜʠʨʦʚʘʥʥʦʡ 

ʩʢʚʘʞʠʥʝ ˉ54 
11 11 11 

9 170-180  
ɺʜʦʣʴ ʧʨʘʚʦʛʦ ʙʝʟʳʤʷʥʥʦʛʦ ʧʨʠʪʦʢʘ  

(ʬʦʥʦʚʳʡ) 
11 11 - 

10 160-169  
ʉʫʙʤʝʨʠʜʠʦʥʘʣʴʥʳʡ ʧʨʦʬʠʣʴ ʚʦʩʪʦʯʥʝʝ 

ʇʦʥʦʤʘʨʝʚʩʢʦʡ ʧʝʱʝʨʳ 
10 - 10 

 

 

ɺ 2018 ʛ. ʧʦ ʩʠʩʪʝʤʝ ʧʨʦʬʠʣʝʡ ʩ ʰʘʛʦʤ 25-50 ʤ ʙʳʣʦ ʦʧʨʦʙʦʚʘʥʦ 234 

ʧʠʢʝʪʘ (ʨʠʩʫʥʦʢ 8).  

ʇʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʟʘ ʦʩʥʦʚʫ ʙʳʣʦ ʧʨʠʥʷʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʠ (Cmax), ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚʦ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ 

ʧʨʦʢʘʯʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʵʬʬʝʢʪ ʨʘʟʙʘʚʣʝʥʠʷ ʦʪʢʘʯʠʚʘʝʤʦʛʦ ʛʘʟʘ 

ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟʜʫʭʦʤ ʠ ʦʮʝʥʠʪʴ ʥʘʠʚʳʩʰʫʶ ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʛʘʟʦʚʳʭ 

ʘʥʦʤʘʣʠʡ.   
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ʈʠʩʫʥʦʢ 6. ʉʭʝʤʘ ʛʘʟʦʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ (ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ), 2017ʛ. 

(ʣʘʙʦʨʘʪʦʨʠʷ ʛʝʦʵʢʦʣʦʛʠʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʨʝʛʠʦʥʦʚ ɻʀ ʋʨʆ ʈɸʅ) 

 

ʈʠʩʫʥʦʢ 7. ʉʭʝʤʘ ʛʘʟʦʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ (ʶʞʥʘʷ ʯʘʩʪʴ), 2017 ʛ. 

(ʣʘʙʦʨʘʪʦʨʠʷ ʛʝʦʵʢʦʣʦʛʠʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʨʝʛʠʦʥʦʚ ɻʀ ʋʨʆ ʈɸʅ) 
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ʈʠʩʫʥʦʢ 8. ʉʭʝʤʘ ʛʘʟʦʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ, 2018 ʛ.  

(ʣʘʙʦʨʘʪʦʨʠʷ ʛʝʦʵʢʦʣʦʛʠʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʨʝʛʠʦʥʦʚ ɻʀ ʋʨʆ ʈɸʅ) 

 

ʈʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʚʳʷʚʠʪʴ ʠʟʤʝʥʝʥʠʷ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʧʨʠ ʜʦʙʳʯʝ ʥʝʬʪʠ ʚ ʫʩʣʦʚʠʷʭ ʢʘʨʩʪʘ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ 

ʠʟʫʯʝʥʠʝ ʤʝʭʘʥʦʛʝʥʝʟʘ, ʙʠʪʫʤʠʟʘʮʠʠ, ʛʘʣʦʛʝʥʝʟʘ, ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ, ʢʘʢ 

ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʪʘʢ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ, ʙʠʦʠʥʜʠʢʘʮʠʠ (ʨʠʩʫʥʦʢ 9). ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʙʨʘʥ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʡ  ʤʘʪʝʨʠʘʣ.



 

 

 

 

 

ʈʠʩʫʥʦʢ 9. ʂʦʤʧʣʝʢʩ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʧʨʠ ʥʝʬʪʝʜʦʙʳʯʝ ʚ ʫʩʣʦʚʠʷʭ ʢʘʨʩʪʘ 
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ɻʃɸɺɸ 3. ʀɿʄɽʅɽʅʀɽ ʇʈʀʈʆɼʅʆʁ ʉʈɽɼʓ ɹɸʉʉɽʁʅɸ ʈɽʂʀ ʗʉʓʃ 

 

3.1. ʂʘʨʩʪ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʨʩʪʫʶʱʠʭʩʷ ʧʦʨʦʜ ʠ ʢʘʨʩʪʦʚʳʭ ʨʘʡʦʥʦʚ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 10. 

 

ʈʠʩʫʥʦʢ 10. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʨʩʪʫʶʱʠʭʩʷ ʧʦʨʦʜ ʠ ʢʘʨʩʪʦʚʳʭ ʨʘʡʦʥʦʚ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (ʧʦ ʂ.ɸ. ɻʦʨʙʫʥʦʚʦʡ) (ʂʘʪʘʝʚ ʠ ʜʨ., 2013) 
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ʂʘʨʩʪʦʚʳʝ ʧʦʣʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʗʩʳʣʴʩʢʦʛʦ ʢʘʨʩʪʦʚʦʛʦ ʣʦʛʘ ʚʩʢʨʳʚʘʣʠʩʴ 

ʙʫʨʦʚʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ 

ʩʢʚʘʞʠʥ ï ʤʝʩʪʥʳʝ ʚʦʜʦʨʘʟʜʝʣʳ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʨʦʚʥʝʥʥʳʝ ʧʣʦʱʘʜʠ ʤʝʞʜʫ 

ʢʘʨʩʪʦʚʦ-ʵʨʦʟʠʦʥʥʳʤʠ ʣʦʛʘʤʠ), ʩʢʣʦʥʳ ʣʦʛʦʚ ʠʣʠ ʠʭ ʜʥʠʱʘ. 

ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʪʝʨʨʠʪʦʨʠʠ, ʧʦ ʜʘʥʥʳʤ ʧʨʦʭʦʜʢʠ ʩʢʚʘʞʠʥ, ʜʦ 

30,0 ʤ, ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʥʠʞʥʝʧʝʨʤʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʠʨʝʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ, 

ʧʝʨʝʢʨʳʪʳʝ ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʠ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ.  

ʕʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʝ ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʩʫʛʣʠʥʢʘʤʠ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʤʠ, ʢʦʨʠʯʥʝʚʳʤʠ, ʪʝʤʥʦ-ʩʝʨʳʤʠ, ʩʝʨʳʤʠ, ʯʝʨʥʳʤʠ 

ʦʪ ʪʫʛʦʧʣʘʩʪʠʯʥʳʭ ʜʦ ʪʝʢʫʯʝʧʣʘʩʪʠʯʥʳʭ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʩ 

ʚʢʣʶʯʝʥʠʷʤʠ ʱʝʙʥʷ ʠ ʜʨʝʩʚʳ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ, ʤʝʩʪʘʤʠ ʟʘʪʦʨʬʦʚʘʥʥʳʤʠ, ʚ 

ʨʘʡʦʥʝ ʨʦʜʥʠʢʘ 3 ï ʩ ʟʘʧʘʭʦʤ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ; ʱʝʙʝʥʠʩʪʳʤʠ ʛʨʫʥʪʘʤʠ ʩ 

ʩʫʛʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ, ʦʪ ʧʦʣʫʪʚʝʨʜʦʛʦ ʜʦ ʪʝʢʫʯʝʛʦ ʧʦ ʧʦʢʘʟʘʪʝʣʶ 

ʢʦʥʩʠʩʪʝʥʮʠʠ. 

ʅʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʙʚʘʣʴʥʦ-ʢʘʨʩʪʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʩʫʛʣʠʥʢʘʤʠ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʤʠ ʪʫʛʦʧʣʘʩʪʠʯʥʳʤʠ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʢʦʥʩʠʩʪʝʥʮʠʠ, 

ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʜʨʝʩʚʳ ʠ ʱʝʙʥʷ, ʤʦʱʥʦʩʪʴʶ 2,5 ʤ; ʱʝʙʝʥʠʩʪʳʤ ʛʨʫʥʪʦʤ ʩ 

ʩʫʛʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ ʦʪ ʪʫʛʦʧʣʘʩʪʠʯʥʦʛʦ ʜʦ ʪʝʢʫʯʝʛʦ ʧʦ ʧʦʢʘʟʘʪʝʣʶ 

ʢʦʥʩʠʩʪʝʥʮʠʠ, ʤʦʱʥʦʩʪʴʶ 0,2-1,5 ʤ; ʛʣʳʙʘʤʠ ʛʠʧʩʘ ʩʠʣʴʥʦʚʳʚʝʪʨʝʣʦʛʦ ʩ 

ʩʫʛʣʠʥʠʩʪʳʤ ʩʝʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ. 

ʂʦʨʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʠʨʝʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʥʠʞʥʝʛʦ ʦʪʜʝʣʘ ʧʝʨʤʩʢʦʡ 

ʩʠʩʪʝʤʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʠʧʩʘʤʠ ʙʝʣʳʤʠ, ʩʝʨʦʚʘʪʦ-

ʙʝʣʳʤʠ ʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ, ʩʠʣʴʥʦʚʳʚʝʪʨʝʣʳʤʠ, ʩʠʣʴʥʦʪʨʝʱʠʥʦʚʘʪʳʤʠ, 

ʩʨʝʜʥʝʩʣʦʠʩʪʳʤʠ, ʦʙʚʦʜʥʝʥʥʳʤʠ ʧʦ ʪʨʝʱʠʥʘʤ, ʚʩʢʨʳʪʦʡ ʤʦʱʥʦʩʪʴʶ 0,4-16,2 ʤ; 

ʘʥʛʠʜʨʠʪʘʤʠ ʩʝʨʳʤʠ, ʛʦʣʫʙʦʚʘʪʦ-ʩʝʨʳʤʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ, ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʤʠ, 

ʤʘʩʩʠʚʥʳʤʠ, ʚʩʢʨʳʪʦʡ ʤʦʱʥʦʩʪʴʶ 1,2-8,0 ʤ; ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʛʠʧʩʦʚ ʠ 

ʘʥʛʠʜʨʠʪʦʚ, ʩ ʪʦʥʢʠʤʠ (ʜʦ 5 ʤʤ) ʧʨʦʩʣʦʡʢʘʤʠ ʤʝʨʛʝʣʷ, ʤʦʱʥʦʩʪʴʶ 10,5 ʤ. 
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ɺ ʠʥʪʝʨʚʘʣʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʛʣʫʙʠʥ (ʜʦ 40 ʤ) ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 2 

ʩʚʦʝʦʙʨʘʟʥʳʭ çʢʘʨʩʪʦʣʦʛʠʯʝʩʢʠʭ ʵʪʘʞʘè. ɺʝʨʭʥʠʡ ï ʨʘʩʧʦʣʦʞʝʥ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʝʤʣʠ ʜʦ ʛʣʫʙʠʥʳ 15 ʤ. ɺ ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ ʚʩʢʨʳʪʦ ʙʦʣʝʝ 90% (118) ʦʪ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ (126) ʦʙʥʘʨʫʞʝʥʥʳʭ ʧʦʣʦʩʪʝʡ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʦʪ 0,6 ʜʦ 11 

ʤ. ʅʠʞʥʠʡ ï ʨʘʩʧʦʣʦʞʝʥ ʚ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ ʦʪ 15 ʜʦ 40 ʤ. ɿʜʝʩʴ ʤʝʥʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ ï ʫʤʝʥʴʰʝʥʠʝ ʩʪʝʧʝʥʠ ʧʦʜʟʝʤʥʦʡ 

ʟʘʢʘʨʩʪʦʚʘʥʥʦʩʪʠ. 

ʇʦʣʦʩʪʠ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʨʘʟʤʝʨʘʤʠ 0,5ï11 ʤ, ʟʘʧʦʣʥʝʥʥʳʝ ʩʫʛʣʠʥʠʩʪʳʤ 

ʤʘʪʝʨʠʘʣʦʤ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʱʝʙʥʷ ʠ ʜʨʝʩʚʳ ʛʠʧʩʘ, ʘʨʛʠʣʣʠʪʘ, ʘʣʝʚʨʦʣʠʪʘ ʠ 

ʧʝʩʯʘʥʠʢʘ ʚʩʪʨʝʯʝʥʳ ʚ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʩʦʣʠʢʘʤʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ. ɿʜʝʩʴ 

ʞʝ ʚʩʪʨʝʯʝʥʳ ʠ ʦʪʢʨʳʪʳʝ ʧʦʣʦʩʪʠ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʨʘʟʤʝʨʘʤʠ 0,3ï5,5 ʤ. 

ʇʦʜʦʙʥʳʝ ʧʦʣʦʩʪʠ ʚ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʩ ʤʘʣʦʤʦʱʥʳʤʠ ʧʨʦʩʣʦʷʤʠ 

ʩʫʣʴʬʘʪʦʚ ʠʣʠ ʢʘʨʙʦʥʘʪʦʚ ʤʦʛʣʠ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʣʦʡʥʦʛʦ 

ʦʙʨʫʰʝʥʠʷ ʢʨʦʚʣʠ ʢʨʫʧʥʳʭ ʧʦʣʦʩʪʝʡ ʚ ʥʠʞʝʣʝʞʘʱʝʡ ʪʦʣʱʝ ʛʠʧʩ-ʘʥʛʠʜʨʠʪʦʚ. 

ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʧʦʣʦʩʪʝʡ (ʧʨʘʢʪʠʯʝʩʢʠ ʚ 90% 

ʩʢʚʘʞʠʥ, ʚʩʢʨʳʚʰʠʭ ʧʦʣʦʩʪʠ) ʧʨʠʫʨʦʯʝʥʘ ʢ ʢʨʦʚʣʝ ʧʘʯʢʠ ʛʠʧʩ-ʘʥʛʠʜʨʠʪʦʚ ï 

ʧʦʜʦʰʚʝ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʦʪʣʦʞʝʥʠʡ. ʀʟ ʵʪʠʭ ʧʦʣʦʩʪʝʡ ʦʢʦʣʦ 10% ʷʚʣʷʶʪʩʷ 

ʦʪʢʨʳʪʳʤʠ, ʙʝʟ ʟʘʧʦʣʥʠʪʝʣʷ, ʦʩʪʘʣʴʥʳʝ ʟʘʧʦʣʥʝʥʳ ʘʚʪʦʭʪʦʥʥʦ-ʘʣʣʦʭʪʦʥʥʳʤ 

(ʛʣʳʙʦʚʦ-ʱʝʙʝʥʠʩʪʦ-ʛʣʠʥʠʩʪʳʤ) ʤʘʪʝʨʠʘʣʦʤ. ʇʦʣʦʩʪʠ ʥʝ ʦʙʚʦʜʥʝʥʳ.  

ʇʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʣʦʩʪʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʨʦʚʣʝʡ ʩʣʘʙʦʚʳʚʝʪʨʝʣʳʭ, ʢʨʝʧʢʠʭ 

ʛʠʧʩʦʚ ʠʣʠ ʘʥʛʠʜʨʠʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʠʞʝ ʧʦ ʨʘʟʨʝʟʫ. ʅʘʠʙʦʣʝʝ ʟʘʢʘʨʩʪʦʚʘʥʳ 

ʩʣʘʙʳʝ, ʩʠʣʴʥʦʚʳʚʝʪʨʝʣʳʝ ʛʠʧʩʳ, ʚʳʭʦʜʷʱʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠʣʠ ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʧʦʜ ʪʦʣʱʝʡ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʦʪʣʦʞʝʥʠʡ ʤʦʱʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 10 ʤ. 

ʄʦʱʥʦʩʪʴ ʟʦʥʳ ʠʥʪʝʥʩʠʚʥʦʡ ʧʦʜʟʝʤʥʦʡ ʟʘʢʘʨʩʪʦʚʘʥʥʦʩʪʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 8ï

10 ʤ ʠ ʪʦʣʴʢʦ ʚ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ ʜʦʩʪʠʛʘʝʪ 20 ʤ. ʇʨʦʬʠʣʴʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ 

ʟʦʥʳ ʧʦʜʟʝʤʥʦʡ ʟʘʢʘʨʩʪʦʚʘʥʥʦʩʪʠ ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ ʧʦʚʪʦʨʷʝʪ ʢʦʥʬʠʛʫʨʘʮʠʶ 
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ʨʝʣʴʝʬʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɺʦʜʦʨʘʟʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ï ʫʯʘʩʪʢʠ ʤʝʞʜʫ ʣʦʛʘʤʠ, 

ʦʪʢʨʳʚʘʶʱʠʤʠʩʷ ʚ ʗʩʳʣʴʩʢʠʡ ʣʦʛ ʠ ʝʛʦ ʚʝʨʭʦʚʳʤʠ ʦʪʚʝʨʰʢʘʤʠ, ʷʚʣʷʶʪʩʷ 

ʦʪʜʝʣʴʥʳʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʙʣʦʢʘʤʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʘʤʧʣʠʪʫʜʘʤʠ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʧʝʨʝʤʝʱʝʥʠʡ, ʩʦʙʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʝʡ ʠ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʪʨʝʱʠʥʥʦ-ʢʘʨʩʪʦʚʳʭ 

ʜʨʝʥʘʞʥʳʭ ʩʠʩʪʝʤ. ʇʦʣʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʧʨʝʜʝʣʘʭ ʛʨʘʥʠʮ ʦʜʥʦʛʦ ʙʣʦʢʘ, 

ʦʙʨʘʟʫʶʪ ʟʦʥʫ ʧʦʜʟʝʤʥʦʡ ʟʘʢʘʨʩʪʦʚʘʥʥʦʩʪʠ ʩ ʩʦʙʩʪʚʝʥʥʳʤʠ ʘʙʩʦʣʶʪʥʳʤʠ 

ʦʪʤʝʪʢʘʤʠ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʙʣʦʢʘ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʣʦʛʘʤʠ ʉʢʘʣʴʥʳʡ ʠ ɸʨʘʧʦʚ ʂʣʶʯ 

ʧʦʜʟʝʤʥʳʝ ʧʦʣʦʩʪʠ ʨʘʟʚʠʪʳ ʚ ʚʳʩʦʪʥʦʤ ʠʥʪʝʨʚʘʣʝ 169ï184 ʤ (15 ʤ), ʘ ʜʣʷ ʙʣʦʢʘ ʢ 

ʚʦʩʪʦʢʫ ʦʪ ʣʦʛʘ ɸʨʘʧʦʚ ʂʣʶʯ ʚ ʠʥʪʝʨʚʘʣʝ 185ï192 ʤ (7 ʤ). ɹʣʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʢ 

ʟʘʧʘʜʫ ʦʪ ʣʦʛʘ ʉʢʘʣʴʥʳʡ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʟʘʢʘʨʩʪʦʚʘʥ ʚ ʚʳʩʦʪʥʦʤ ʠʥʪʝʨʚʘʣʝ 

170ï187 ʤ (17 ʤ). ɺ ʪʦʣʱʘʭ ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ ʤʝʩʪʥʳʝ ʚʦʜʦʨʘʟʜʝʣʳ (ʮʝʥʪʨʘʣʴʥʳʝ 

ʯʘʩʪʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ) ʨʘʟʚʠʪʳ ʚʥʫʪʨʠʙʣʦʢʦʚʳʝ ʪʨʝʱʠʥʥʳʝ ʟʦʥʳ ï ʟʦʥʳ 

ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʧʝʨʝʪʦʢʦʚ ʪʨʝʱʠʥʥʦ-ʢʘʨʩʪʦʚʳʭ ʚʦʜ. ʕʪʠ ʟʦʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʪʨʘʩʩʠʨʫʶʪʩʷ ʣʠʥʝʡʥʳʤʠ ʧʦʥʠʞʝʥʠʷʤʠ ʨʝʣʴʝʬʘ ï ʦʪʚʝʨʰʢʘʤʠ ʵʨʦʟʠʦʥʥʦ-

ʢʘʨʩʪʦʚʳʭ ʣʦʛʦʚ ʠʣʠ ʟʦʥʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʢʘʨʩʪʦʚʳʤʠ ʚʦʨʦʥʢʘʤʠ. ɺ 

ʧʨʝʜʝʣʘʭ ʵʪʠʭ ʟʦʥ ʠʥʪʝʨʚʘʣ ʧʦʜʟʝʤʥʦʡ ʟʘʢʘʨʩʪʦʚʘʥʥʦʩʪʠ ʩʤʝʱʘʝʪʩʷ ʚʥʠʟ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʱʝʛʦ ʚʦʜʦʨʘʟʜʝʣʴʥʦʛʦ ʬʦʥʘ ʥʘ 8-10, ʠʥʦʛʜʘ 15 ʤ. 

ʉʨʝʜʠ ʧʦʜʟʝʤʥʳʭ ʧʦʣʦʩʪʝʡ ʚ ʢʘʨʙʦʥʘʪʥʦ-ʩʫʣɹʬʘʪʥʦʡ ʪʦʣʱʝ ʧʨʦʙʣʝʤʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʧʨʠʤʳʢʘʶʱʝʡ ʢ ʜʦʣʠʥʝ ʗʩʳʣʴʩʢʦʛʦ ʣʦʛʘ, ʚʩʪʨʝʯʘʶʪʩʷ ʚʝʨʪʠʢʘʣʴʥʳʝ 

ʧʦʣʦʩʪʠ ʪʠʧʘ ʢʘʨʩʪʦʚʳʭ ʢʦʣʦʜʮʝʚ. ɺ ʢʘʨʩʪʦʣʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʵʪʠ ʬʦʨʤʳ 

ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ çʦʨʛʘʥʥʳʝ ʪʨʫʙʳè. ʇʦʷʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʧʦʜʦʙʥʳʭ ʧʦʣʦʩʪʝʡ 

ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʥʘ ʫʯʘʩʪʢʘʭ ʨʘʩʩʝʷʥʥʦʛʦ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʧʠʪʘʥʠʷ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ï ʥʘ ʚʳʨʦʚʥʝʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʠʭ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʤʝʞʜʫ ʜʦʣʠʥʘʤʠ ʣʦʛʦʚ, ʛʜʝ ʢʘʨʩʪʫʶʱʠʝʩʷ ʧʦʨʦʜʳ ʧʦʢʨʳʪʳ 

ʨʳʭʣʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ.  

ʆʙʱʠʡ ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʘ ʟʘʧʦʣʥʝʥʠʷ ʚʩʢʨʳʪʳʭ ʧʨʠ ʙʫʨʝʥʠʠ ʢʘʨʩʪʦʚʳʭ 

ʧʦʣʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʜʚʘ ʪʠʧʘ ʟʘʧʦʣʥʠʪʝʣʷ ï ʘʚʪʦʭʪʦʥʥʳʡ (ʛʣʳʙʦʚʦ-

ʱʝʙʝʥʠʩʪʳʡ) ʚ ʥʠʞʥʠʭ ʯʘʩʪʷʭ ʠʥʪʝʨʚʘʣʦʚ ʧʦʜʟʝʤʥʦʡ ʟʘʢʘʨʩʪʦʚʘʥʥʦʩʪʠ ʠ 
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ʘʚʪʦʭʪʦʥʥʦ-ʘʣʣʦʭʪʦʥʥʳʡ (ʱʝʙʝʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʦ-ʩʫʛʣʠʥʠʩʪʳʡ) ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʢʨʳʪʳʭ ʧʦʣʦʩʪʝʡ ʚ ʟʦʥʝ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʝʡ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ʥʝ ʟʘʢʦʥʯʝʥʦ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʘʣʠʯʠʝ ʩʚʝʞʠʭ ʧʨʦʚʘʣʦʚ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ, ʩʢʣʦʥʘʭ ʣʦʛʦʚ ʠ ʚ ʧʨʝʜʝʣʘʭ ʠʭ ʪʘʣʴʚʝʛʦʚ.  

ɺ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʙʫʨʦʚʳʭ ʨʘʙʦʪ ʩʢʚʘʞʠʥʘʤʠ ˉˉ 1, 2, 4, 4/2, 5, 6, 8 

ʚʩʢʨʳʪʳ ʚʦʜʳ ʦʙʚʘʣʴʥʦ-ʢʘʨʩʪʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʪʨʝʱʠʥʥʦ-ʢʘʨʩʪʦʚʳʝ ʚʦʜʳ 

ʠʨʝʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ.  ɺʦʜʳ ʦʙʚʘʣʴʥʦ-ʢʘʨʩʪʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʠʤʝʶʪ ʩʧʦʨʘʜʠʯʝʩʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʇʦʷʚʠʚʰʠʝʩʷ ʫʨʦʚʥʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʘ ʛʣʫʙʠʥʝ 

0,2-0,9 ʤ, ʚ ʩʢʚʘʞʠʥʘʭ ˉˉ 1, 4, 4/2, 5, 6. ʋʩʪʘʥʦʚʠʚʰʠʝʩʷ ʫʨʦʚʥʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ï ʥʘ ʛʣʫʙʠʥʝ 0,1-0,8 ʤ. ɺʦʜʦʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʷʚʣʷʶʪʩʷ ʩʫʛʣʠʥʢʠ 

ʤʷʛʢʦʧʣʘʩʪʠʯʥʳʝ, ʱʝʙʝʥʠʩʪʳʡ ʛʨʫʥʪ ʠ ʩʫʛʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ. ʇʠʪʘʥʠʝ ʚʦʜ 

ʩʤʝʰʘʥʥʦʝ ï ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʠʥʬʣʶʘʮʠʦʥʥʦʝ. ɺʦʜʳ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʪʨʝʱʠʥʥʦ-

ʢʘʨʩʪʦʚʳʤʠ ʚʦʜʘʤʠ ʢʘʨʩʪʫʶʱʠʭʩʷ ʧʦʨʦʜ ʠʨʝʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʢʫʜʘ ʧʨʦʠʩʭʦʜʠʪ 

ʠʭ ʨʘʟʛʨʫʟʢʘ.   

ɺ ʩʢʚʘʞʠʥʝ ˉ1 ʥʘ ʛʣʫʙʠʥʝ 4,2 ʤ ʦʪʤʝʯʘʝʪʩʷ ʩʠʣʴʥʳʡ ʧʨʠʪʦʢ ʚʦʜʳ ʚ 

ʩʢʚʘʞʠʥʫ. ʊʨʝʱʠʥʥʦ-ʢʘʨʩʪʦʚʳʝ ʚʦʜʳ ʠʨʝʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚʩʢʨʳʪʳ ʩʢʚʘʞʠʥʘʤʠ 

ˉˉ2, 8, ʚ ʛʠʧʩʘʭ ʩʠʣʴʥʦʚʳʚʝʪʨʝʣʳʭ, ʩʠʣʴʥʦʪʨʝʱʠʥʦʚʘʪʳʭ. ʇʦʷʚʠʚʰʠʡʩʷ ʫʨʦʚʝʥʴ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʟʘʬʠʢʩʠʨʦʚʘʥ ʥʘ ʛʣʫʙʠʥʝ 9,5-11,65 ʤ. ʋʩʪʘʥʦʚʠʚʰʠʡʩʷ ʫʨʦʚʝʥʴ ï 

ʥʘ ʛʣʫʙʠʥʝ 9,6-11,26 ʤ. ɺ ʩʢʚʘʞʠʥʝ ˉ2 ʚʩʢʨʳʪʳ ʥʘʧʦʨʥʳʝ ʚʦʜʳ. ɺʦʜʦʦʙʠʣʴʥʦʩʪʴ 

ʪʦʣʱʠ ʥʝʨʘʚʥʦʤʝʨʥʘʷ, ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʦʪʢʨʳʪʦʩʪʠ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʪʨʝʱʠʥʥʦ-ʢʘʨʩʪʦʚʦʡ ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ. 

ɺ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜʟʝʤʥʳʝ ʪʨʝʱʠʥʥʦ-ʢʘʨʩʪʦʚʳʝ ʚʦʜʳ 

ʜʨʝʥʠʨʫʶʪʩʷ ʜʦʣʠʥʦʡ ɸʨʘʧʦʚʘ ʂʣʶʯʘ ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ ʨ. ʗʩʳʣ ʠ ʚʧʘʜʘʶʱʠʭ ʚ 

ʥʝʛʦ ʣʦʛʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʦʪʚʝʨʞʢʘʤʠ. ʈʘʟʛʨʫʟʢʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʚʠʜʝ ʨʦʜʥʠʢʦʚ. 

ʀʟ 126 ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʢʚʘʞʠʥ, ʧʨʦʡʜʝʥʥʳʭ ʠʥʩʪʠʪʫʪʦʤ 

çʇʝʨʤʛʠʧʨʦʚʦʜʭʦʟè ʠ ʧʨʦʙʫʨʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2016 ʛ., 71 
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ʩʢʚʘʞʠʥʘ ʚʩʢʨʳʣʘ 126 ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ ï ʦʪʢʨʳʪʳʭ, ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ 

ʟʘʧʦʣʥʝʥʥʳʭ ʛʨʫʥʪʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ ʨʘʟʣʠʯʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʚʩʢʨʳʪʳʭ ʧʦʣʦʩʪʝʡ (118 ʠʟ 126) ʠʤʝʶʪ ʚʝʨʪʠʢʘʣʴʥʳʝ ʨʘʟʤʝʨʳ 

ʦʪ 0,3 ʜʦ 5 ʤ ʠ ʟʘʣʝʛʘʶʪ ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 40 ʤ (ʨʠʩ. 11). ɺ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ ʜʦ 15 ʤ 

ʚʩʪʨʝʯʝʥʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ. 

 

ʈʠʩ. 11. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ ʧʦ ʚʝʨʪʠʢʘʣʴʥʳʤ ʧʘʨʘʤʝʪʨʘʤ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ 

 

ʀʟ 126 ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ ʙʦʣʝʝ 60% (79) ʟʘʧʦʣʥʝʥʳ ʛʣʠʥʠʩʪʦ-ʩʫʣʴʬʘʪʥʦ-

ʢʘʨʙʦʥʘʪʥʦ-ʱʝʙʝʥʠʩʪʳʤ ʪʠʧʦʤ ʟʘʧʦʣʥʠʪʝʣʷ (ʨʠʩ. 12). ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ, ʟʘʧʦʣʥʝʥʥʳʭ ʵʪʠʤ ʪʠʧʦʤ ʥʘʭʦʜʠʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ ʜʦ 

15,0 ʤ. 

 

ʈʠʩʫʥʦʢ 12. ʊʠʧʳ ʟʘʧʦʣʥʠʪʝʣʷ ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ 
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ɹʫʨʦʚʳʤʠ ʨʘʙʦʪʘʤʠ ʙʳʣʠ ʚʩʢʨʳʪʳ 44 ʢʘʨʩʪʦʚʳʝ ʧʦʣʦʩʪʠ ʙʝʟ ʟʘʧʦʣʥʠʪʝʣʷ, 

ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 30% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʙʥʘʨʫʞʝʥʥʳʭ ʧʦʣʦʩʪʝʡ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ ʙʝʟ ʟʘʧʦʣʥʠʪʝʣʷ (ʦʪʢʨʳʪʳʭ) 

ʥʘʭʦʜʠʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ ʜʦ 15 ʤ. ʆʩʪʘʣʴʥʳʝ ʢʘʨʩʪʦʚʳʝ ʧʦʣʦʩʪʠ ʙʝʟ 

ʟʘʧʦʣʥʠʪʝʣʷ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ ʦʪ 15 ʜʦ 30 ʤ. ʂʘʨʩʪʦʚʳʝ ʧʦʣʦʩʪʠ 

ʙʝʟ ʟʘʧʦʣʥʠʪʝʣʷ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʪʠʭ ʧʦʣʦʩʪʝʡ, ʢʦʪʦʨʫʶ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʠʭ 

ʧʫʩʪʦʪʥʦʩʪʴ, ʚ ʢʘʨʩʪʫʶʱʠʭʩʷ ʧʦʨʦʜʘʭ ʦʙʨʘʟʫʶʪʩʷ ʧʨʦʚʘʣʳ ʠ ʚʦʨʦʥʢʠ. ʆʪʢʨʳʪʳʝ 

ʢʘʨʩʪʦʚʳʝ ʧʦʣʦʩʪʠ ʯʘʩʪʦ ʙʳʚʘʶʪ ʦʙʚʦʜʥʝʥʳ, ʦʩʦʙʝʥʥʦ ʚ ʤʥʦʛʦʚʦʜʥʳʝ ʧʝʨʠʦʜʳ 

ʛʦʜʘ. ʇʦʩʪʦʷʥʥʦʝ ʟʘʧʦʣʥʝʥʠʝ ʚʦʜʦʡ ʠʤʝʶʪ ʧʦʣʦʩʪʠ ʟʦʥ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʜʟʝʤʥʦʛʦ 

ʩʪʦʢʘ. 

 ʇʦ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ 118 ʧʦʣʦʩʪʝʡ ʠʤʝʣʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʨʘʟʤʝʨʳ (h) ʜʦ 5 

ʤ, ʪʦʛʜʘ 

 

Vʧʦʣʫʩʬʝʨʳ = 4/3*3,14*53=523 ʤ3 ï ʦʙʲʝʤ ʦʜʥʦʡ ʧʦʣʦʩʪʠ 

523 ʤ3 * 118 ʰʪ. = 62 000 ʤ3 

 ʆʩʪʘʣʴʥʳʝ 8 ʧʦʣʦʩʪʝʡ ʠʤʝʶʪ ʚʳʩʦʪʳ ʜʦ 11 ʤ, ʪʦʛʜʘ 

Vʧʦʣʫʩʬʝʨʳ = 4/3*3,14*113 = 5 572 ʤ3 ï ʦʙʲʝʤ ʦʜʥʦʡ ʧʦʣʦʩʪʠ 

5 572 ʤ3 * 8 ʰʪ. = 45 000 ʤ3 

  

ʉʫʤʤʠʨʫʷ ʜʚʘ ʟʥʘʯʝʥʠʷ, ʥʘʭʦʜʠʤ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʡ ʦʙʲʝʤ ʚʩʝʭ ʚʳʷʚʣʝʥʥʳʭ 

ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ ʥʘ ʧʣʦʱʘʜʠ 1 ʢʤ2: 62 000 ʤ3 + 45 000 ʤ3 = 107 000 ʤ3 

ʇʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʨʫʯʴʷ ɸʨʘʧʦʚ ʂʣʶʯ 3,83 ʢʤ2, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʤʝʨʥʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʝʤʢʦʩʪʴ ʢʘʨʩʪʦʚʦʛʦ 

ʤʘʩʩʠʚʘ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ å 410 000 ʤ3. ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʥʝʬʪʠ ʥʘ ʂʦʢʫʡʩʢʦʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ 0,860 ʛ/ʩʤ3 (860 ʢʛ/ʤ3) (ʅʝʬʪʠ, ʛʘʟʳ ʠ ʙʠʪʫʤʦʠʜʳ é, 1977), 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʢʘʨʩʪʦʚʦʤ ʤʘʩʩʠʚʝ ʤʦʞʝʪ ʨʘʟʤʝʩʪʠʪʴʩʷ ʤʘʩʩʘ ʥʝʬʪʠ ʧʦʨʷʜʢʘ 350 

000 ʪʦʥʥ.  
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ʀʟʚʣʝʯʴ ʢʘʢʫʶ-ʪʦ ʯʘʩʪʴ ʥʝʬʪʠ (ʨʘʩʪʚʦʨʦʚ ʩ ʧʨʠʤʝʩʴʶ ʥʝʬʪʠ) ʠʟ ʵʪʠʭ 

ʧʦʣʦʩʪʝʡ ʚʦʟʤʦʞʥʦ, ʥʦ ʠʟ-ʟʘ ʝʝ ʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ (ʘʜʛʝʟʠʷ ʢ ʧʦʨʦʜʘʤ) 

ʩʜʝʣʘʪʴ ʵʪʦ ʚʝʩʴʤʘ ʥʝʧʨʦʩʪʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʣʠʯʠʝ ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ ʧʨʠ 

ʥʝʬʪʝʜʦʙʳʯʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʘʢʢʫʤʫʣʷʮʠʠ ʚ ʥʠʭ ʥʝʬʪʠ ʠ ʜʣʠʪʝʣʴʥʳʤ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʣʠʯʠʝ ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ ʧʨʠ ʥʝʬʪʝʜʦʙʳʯʝ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʘʢʢʫʤʫʣʷʮʠʠ ʚ ʥʠʭ ʥʝʬʪʠ ʠ ʜʣʠʪʝʣʴʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ.  

 

 

3.2. ʄʝʭʘʥʦʛʝʥʝʟ ʚ ʚʦʜʦʩʙʦʨʥʦʤ ʙʘʩʩʝʡʥʝ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʦʨʪʦʬʦʪʦʧʣʘʥʘ ʥʘ ʚʩʝʡ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ 10 ʪʠʧʦʚ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ (ʨʠʩ. 13): ʘʚʪʦʜʦʨʦʛʠ, 

ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʚʳʨʫʙʢʠ, ʜʘʤʙʳ, ʃʕʇ, ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʢʘʥʘʣʳ, 

ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʳʝ ʦʙʲʝʢʪʳ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʯʘʩʪʢʠ, ʩʝʣʠʪʝʙʥʘʷ ʟʦʥʘ, 

ʪʨʫʙʦʧʨʦʚʦʜʳ (Khotyanovskaya et al, 2023).  

ɺ ʜʘʣʴʥʝʡʰʝʤ, ʥʘ ʦʩʥʦʚʝ ʦʨʪʦʬʦʪʦʧʣʘʥʦʚ, ʙʳʣ ʩʦʟʜʘʥ ʧʦʣʠʛʦʥʘʣʴʥʳʡ 

ʚʝʢʪʦʨʥʳʡ ʩʣʦʡ ʫʯʘʩʪʢʦʚ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʤʝʭʘʥʦʛʝʥʝʟʫ. ʂ ʫʯʘʩʪʢʘʤ ʪʘʢʦʛʦ ʨʦʜʘ 

ʙʳʣʠ ʦʪʥʝʩʝʥʳ 10 ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ (ʨʠʩ. 13). ɺʩʝ ʦʙʲʝʢʪʳ ʙʳʣʠ ʧʦʜʝʣʝʥʳ ʥʘ 3 

ʢʘʪʝʛʦʨʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ɸ) ʥʝ ʠʤʝʝʪ 

ʦʪʥʦʰʝʥʠʷ ʢ ʥʝʬʪʝʧʨʦʤʳʩʣʘʤ (203 ʦʙʲʝʢʪʘ), ɹ) ʚʝʨʦʷʪʥʦ ʦʙʫʩʣʦʚʣʝʥʳ 

ʥʝʬʪʝʜʦʙʳʯʝʡ: ʯʘʩʪʴ ʘʚʪʦʜʦʨʦʛ, ʃʕʇ ʠ ʚʳʨʫʙʦʢ (56 ʦʙʲʝʢʪʦʚ) ʠ ɺ) ʧʨʷʤʦ ʩʚʷʟʘʥʳ 

ʩ ʜʦʙʳʯʝʡ ʥʝʬʪʠ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʧʨʦʮʝʩʩʘʤʠ (116 ʦʙʲʝʢʪʦʚ). 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʫʯʘʩʪʢʦʚ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʤʝʭʘʥʦʛʝʥʝʟʫ, ʧʨʦʚʝʜʝʥʘ ʧʦ ʚʩʝʡ 

ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ. ɺʩʝʛʦ ʚʳʜʝʣʝʥʦ 375 ʦʙʲʝʢʪʦʚ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 1039,97 ʛʘ 

ʠʣʠ 21,16% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ. ʀʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʪʠʧʘʤ, ʘ ʪʘʢʞʝ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 14. 
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ʘ ï ʘʚʪʦʜʦʨʦʛʠ 

 

ʙ ï ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ 

 

ʚ ï ʚʳʨʫʙʢʠ 

 
ʛ ï ʜʘʤʙʳ 

 

ʜ ï ʃʕʇ 

 

ʝ ï ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʢʘʥʘʣʳ 

 

ʞ ï ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʳʝ ʦʙʲʝʢʪʳ 

 

ʟ ï ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʯʘʩʪʢʠ 

 

ʠ ï ʩʝʣʠʪʝʙʥʘʷ ʟʦʥʘ  

 

ʢ ï ʪʨʫʙʦʧʨʦʚʦʜʳ 

 

ʈʠʩʫʥʦʢ 13. ʌʨʘʛʤʝʥʪʳ ʦʨʪʦʬʦʪʦʧʣʘʥʘ ʩ ʧʨʠʤʝʨʘʤʠ ʜʝʰʠʬʨʠʨʫʝʤʳʭ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 
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ʈʠʩʫʥʦʢ 14. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʫʯʘʩʪʢʦʚ ʤʝʭʘʥʦʛʝʥʝʟʘ ʧʦ ʚʦʜʦʩʙʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ
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ʉʨʝʜʠ ʚʩʝʭ ʫʯʘʩʪʢʦʚ ʤʝʭʘʥʦʛʝʥʝʟʘ ʦʢʦʣʦ 20,6% ʦʧʨʝʜʝʣʝʥʥʦ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʳʡ, ʝʱʝ ʦʢʦʣʦ 11,9% ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʦ ʩ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ʆʩʪʘʣʴʥʳʝ 67,5% ʫʯʘʩʪʢʦʚ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʤʝʭʘʥʦʛʝʥʝʟʫ, ʥʝ ʩʚʷʟʘʥʳ ʩ ʜʦʙʳʯʝʡ 

ʥʝʬʪʠ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʩʝʛʦ ʚʦʜʦʩʙʦʨʘ, ʜʦʣʷ ʧʣʦʱʘʜʠ, ʧʦʜʚʝʨʞʝʥʥʘʷ 

ʤʝʭʘʥʦʛʝʥʝʟʫ, ʩʦʩʪʘʚʣʷʝʪ 21,16%. ʀʟ ʥʠʭ ʢ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʤʫ ʪʠʧʫ ʦʪʥʦʩʠʪʩʷ 

4,37%, ʢ ʚʝʨʦʷʪʥʦ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʤʫ ï 2,51%, ʢ ʪʠʧʫ, ʥʝ ʩʚʷʟʘʥʥʦʤʫ ʩ 

ʥʝʬʪʝʧʨʦʤʳʩʣʦʤ (ʃʕʇ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʯʘʩʪʢʠ, ʚʳʨʫʙʢʠ, ʘʚʪʦʜʦʨʦʛʠ ʠ 

ʜʨ.) ï 14,28% (Khotyanovskaya et al, 2023). 

ʉʘʤʠ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʝ ʦʙʲʝʢʪʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʚʦʜʦʩʙʦʨʫ 

ʥʝʨʘʚʥʦʤʝʨʥʦ. ʅʘ ʚʝʨʭʥʶʶ, ʩʨʝʜʥʶʶ ʠ ʥʠʞʥʶʶ ʯʘʩʪʠ ʚʦʜʦʩʙʦʨʘ ʧʨʠʭʦʜʠʪʩʷ ʧʦ 

12, 5, 1 ʦʙʲʝʢʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʭʦʞʠʡ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʠ ʧʨʠ ʘʥʘʣʠʟʝ ʦʙʲʝʢʪʦʚ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʥʝʬʪʝ-, 

ʛʘʟʦ-, ʚʦʜʦʧʨʦʚʦʜʳ, ʃʕʇ ʠ ʪ.ʜ.).  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʠʧʦʚ ʠ ʧʣʦʱʘʜʝʡ ʤʝʭʘʥʦʛʝʥʝʟʘ ʧʦ ʚʦʜʦʩʙʦʨʫ. ʇʦʩʢʦʣʴʢʫ 

ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʝ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʦʙʲʝʢʪʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʚʦʜʦʩʙʦʨʫ 

ʥʝʨʘʚʥʦʤʝʨʥʦ ʦʧʨʘʚʜʘʥʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦ ʪʨʝʤ 

ʯʘʩʪʷʤ ʚʦʜʦʩʙʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʪʘʙʣʠʮʘ 7). 

ɼʣʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚʦʜʦʩʙʦʨʘ ʭʘʨʘʢʪʝʨʝʥ ʤʝʭʘʥʦʛʝʥʝʟ ʥʝʬʪʷʥʦʛʦ ʛʝʥʝʟʠʩʘ 

(41,9%), ʦʩʥʦʚʥʫʶ ʜʦʣʶ ʚ ʥʝʤ ʩʦʩʪʘʚʣʷʶʪ ʪʨʫʙʦʧʨʦʚʦʜʳ (30,15%). ʅʝʤʥʦʛʦ 

ʤʝʥʴʰʝ (39,79%) ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʤʝʭʘʥʦʛʝʥʝʟ, ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʥʳʡ ʩ 

ʥʝʬʪʝʜʦʙʳʯʝʡ, ʚ ʦʩʥʦʚʥʦʤ ʵʪʦ ʚʳʨʫʙʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʙʣʠʟʠ ʦʙʲʝʢʪʦʚ 

ʥʝʬʪʝʧʨʦʤʳʩʣʘ, ʥʝʬʪʝ- ʠ ʛʘʟʦʧʨʦʚʦʜʦʚ.  

ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʚʦʜʦʩʙʦʨʘ ʧʦʣʦʚʠʥʘ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʦʙʫʩʣʦʚʣʝʥʘ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʥʝ ʩʚʷʟʘʥʥʦʡ ʩ ʜʦʙʳʯʝʡ ʥʝʬʪʠ, ʧʦ ʧʣʦʱʘʜʠ ʧʨʝʦʙʣʘʜʘʶʪ ʚʳʨʫʙʢʠ. 

ʅʝʬʪʝʧʨʦʤʳʩʣʦʚʳʡ ʤʝʭʘʥʦʛʝʥʝʟ ʩʦʩʪʘʚʣʷʝʪ 38,52%, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʥ 

ʦʙʫʩʣʦʚʣʝʥ ʥʘʣʠʯʠʝʤ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʃʕʇ. 

ʇʨʦʷʚʣʝʥʠʷ ʤʝʭʘʥʦʛʝʥʝʟʘ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʚʦʜʦʩʙʦʨʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʩʚʷʟʘʥʳ ʩ ʥʝʬʪʝʧʨʦʤʳʩʣʦʤ, ʚ ʦʩʥʦʚʥʦʤ ʵʪʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʠ 
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ʩʝʣʠʪʝʙʥʘʷ ʟʦʥʘ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʟʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʠʙʦʣʴʰʘʷ ʜʦʣʷ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʦʪ ʧʣʦʱʘʜʠ ʜʘʥʥʦʡ ʯʘʩʪʠ ʚʦʜʦʩʙʦʨʘ (34,55%) 

(Khotyanovskaya et al, 2023). 

ʊʘʙʣʠʮʘ 7  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʫʯʘʩʪʢʦʚ ʤʝʭʘʥʦʛʝʥʝʟʘ ʧʦ ʯʘʩʪʷʤ ʚʦʜʦʩʙʦʨʘ 

ʊʠʧʳ ʦʙʲʝʢʪʦʚ 
ʇʣʦʱʘʜʴ, 

ʤ.ʢʚ. 

ɼʦʣʷ ʦʪ 

ʧʣʦʱʘʜʠ ʯʘʩʪʠ 

ʚʦʜʦʩʙʦʨʘ, % 

ɼʦʣʷ ʦʪ ʚʩʝʭ 

ʫʯʘʩʪʢʦʚ 

ʤʝʭʘʥʦʛʝʥʝʟʘ, 

% 

ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʚʦʜʦʩʙʦʨʘ ʨ. ʗʩʳʣ 

ʄʝʭʘʥʦʛʝʥʝʟ, ʧʨʷʤʦ ʩʚʷʟʘʥʥʳʡ ʩ ʥʝʬʪʝʜʦʙʳʯʝʡ 937 762 11,21 41,90 

ɼʘʤʙʳ 568 0,007 0,03 

ɺʦʜʥʳʝ ʦʙʲʝʢʪʳ 3 408 0,04 0,15 

ʃʕʇ 113 250 1,35 5,06 

ʊʨʫʙʦʧʨʦʚʦʜʳ 674 721 8,07 30,15 

ɸʚʪʦʜʦʨʦʛʠ 85 359 1,02 3,81 

ʅʝʬʪʝʧʨʦʤʳʩʣʦʚʳʝ ʦʙʲʝʢʪʳ 60 456 0,72 2,70 

ʄʝʭʘʥʦʛʝʥʝʟ, ʚʝʨʦʷʪʥʦ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ 

ʥʝʬʪʝʜʦʙʳʯʝʡ 
890 506 10,65 39,79 

ɺʳʨʫʙʢʠ 854 322 10,21 38,17 

ɸʚʪʦʜʦʨʦʛʠ 36 184 0,43 1,62 

ʄʝʭʘʥʦʛʝʥʝʟ, ʥʝ ʩʚʷʟʘʥʥʳʡ ʩ ʥʝʬʪʝʜʦʙʳʯʝʡ 409 688 4,90 18,31 

ɺʳʨʫʙʢʠ 93 420 1,12 4,17 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʯʘʩʪʢʠ 153 234 1,83 6,85 

ʊʨʫʙʦʧʨʦʚʦʜʳ 77 835 0,93 3,48 

ɸʚʪʦʜʦʨʦʛʠ 85 199 1,02 3,81 

ɺʉɽɻʆ  2 237 956 26,76 100,00 

ʉʨʝʜʥʷʷ ʯʘʩʪʴ ʚʦʜʦʩʙʦʨʘ ʨ. ʗʩʳʣ 

ʄʝʭʘʥʦʛʝʥʝʟ, ʧʨʷʤʦ ʩʚʷʟʘʥʥʳʡ ʩ ʥʝʬʪʝʜʦʙʳʯʝʡ 1 011 343 4,09 38,52 

ʃʕʇ 350 325 1,42 13,34 

ʊʨʫʙʦʧʨʦʚʦʜʳ 594 819 2,40 22,65 

ɸʚʪʦʜʦʨʦʛʠ 56 005 0,23 2,13 

ʆʙʲʝʢʪʳ ʥʝʬʪʝʧʨʦʤʳʩʣʘ 10 194 0,04 0,39 

ʄʝʭʘʥʦʛʝʥʝʟ, ʚʝʨʦʷʪʥʦ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ 

ʥʝʬʪʝʜʦʙʳʯʝʡ 
300 036 1,21 11,43 

ɺʳʨʫʙʢʠ 194 108 0,78 7,39 

ʃʕʇ 49 795 0,20 1,90 

ɸʚʪʦʜʦʨʦʛʠ 56 133 0,23 2,14 

ʄʝʭʘʥʦʛʝʥʝʟ, ʥʝ ʩʚʷʟʘʥʥʳʡ ʩ ʥʝʬʪʝʜʦʙʳʯʝʡ 1 314 402 5,31 50,06 

ɼʘʤʙʳ 816 0,003 0,03 

ɺʦʜʥʳʝ ʦʙʲʝʢʪʳ 45 155 0,18 1,72 

ɺʳʨʫʙʢʠ 1 044 265 4,22 39,77 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʯʘʩʪʢʠ 49 838 0,20 1,90 

ɸʚʪʦʜʦʨʦʛʠ 174 328 0,70 6,64 

ɺʉɽɻʆ 2 625 781 10,61 100,00 

ʅʠʞʥʷʷ ʯʘʩʪʴ ʚʦʜʦʩʙʦʨʘ ʨ. ʗʩʳʣ 

ʄʝʭʘʥʦʛʝʥʝʟ, ʧʨʷʤʦ ʩʚʷʟʘʥʥʳʡ ʩ ʥʝʬʪʝʜʦʙʳʯʝʡ 198 536 1,24 3,59 
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ʊʠʧʳ ʦʙʲʝʢʪʦʚ 
ʇʣʦʱʘʜʴ, 

ʤ.ʢʚ. 

ɼʦʣʷ ʦʪ 

ʧʣʦʱʘʜʠ ʯʘʩʪʠ 

ʚʦʜʦʩʙʦʨʘ, % 

ɼʦʣʷ ʦʪ ʚʩʝʭ 

ʫʯʘʩʪʢʦʚ 

ʤʝʭʘʥʦʛʝʥʝʟʘ, 

% 

ʃʕʇ 172 777 1,08 3,12 

ʊʨʫʙʦʧʨʦʚʦʜʳ 14 390 0,09 0,26 

ɸʚʪʦʜʦʨʦʛʠ 10 161 0,06 0,18 

ʆʙʲʝʢʪʳ ʥʝʬʪʝʧʨʦʤʳʩʣʘ 1 208 0,008 0,02 

ʄʝʭʘʥʦʛʝʥʝʟ, ʚʝʨʦʷʪʥʦ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ 

ʥʝʬʪʝʜʦʙʳʯʝʡ 
43 424 0,27 0,78 

ʃʕʇ 28 833 0,18 0,52 

ɸʚʪʦʜʦʨʦʛʠ 14 591 0,09 0,26 

ʄʝʭʘʥʦʛʝʥʝʟ, ʥʝ ʩʚʷʟʘʥʥʳʡ ʩ ʥʝʬʪʝʜʦʙʳʯʝʡ 5 294 012 33,04 95,63 

ʄʝʣʠʦʨʘʪʠʚʥʳʝ ʢʘʥʘʣʳ 7 119 0,04 0,13 

ɼʘʤʙʳ 827 0,005 0,01 

ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ 56 888 0,36 1,03 

ʉʝʣʠʪʝʙʥʘʷ ʟʦʥʘ 1 659 232 10,35 29,97 

ɺʳʨʫʙʢʠ 44 769 0,28 0,81 

ʃʕʇ 198 825 1,24 3,59 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʯʘʩʪʢʠ 2 998 604 18,71 54,17 

ɸʚʪʦʜʦʨʦʛʠ 327 748 2,05 5,92 

ɺʉɽɻʆ 5 535 972 34,55 100,00 

 

ʇʣʦʱʘʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʪʝʭʥʦʛʝʥʝʟʘ: ʩʨʘʚʥʝʥʠʝ ʩ ʥʝʬʪʷʥʳʤʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ ʪʘʝʞʥʦʡ ʟʦʥʳ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʆʙʰʠʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʛʦ ʪʝʭʥʦʛʝʥʝʟʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ (ʉʦʨʦʤʦʪʠʥ, 2011) ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʝʩʪʠ ʥʝʢʦʪʦʨʳʝ ʩʨʘʚʥʝʥʠʷ ʩ ʦʙʩʣʝʜʦʚʘʥʥʳʤ, ʚ ʭʦʜʝ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ, 

ʫʯʘʩʪʢʦʤ (ʪʘʙʣʠʮʘ 8). 

ʊʘʙʣʠʮʘ 8 

ʉʨʘʚʥʝʥʠʝ ʧʣʦʱʘʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ ʠ ʥʘ ʥʝʬʪʷʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʪʘʝʞʥʦʡ ʟʦʥʳ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʇʦʢʘʟʘʪʝʣʠ 

ʂʘʨʩʪʦʚʳʡ ʨʘʡʦʥ ʚ 

ʟʦʥʝ ʂʫʥʛʫʨʩʢʦʡ 

ʣʝʩʦʩʪʝʧʠ ʇʝʨʤʩʢʦʛʦ 

ʢʨʘʷ 

ʊʘʝʞʥʘʷ ʟʦʥʘ 

ʊʶʤʝʥʩʢʦʡ 

ʦʙʣʘʩʪʠ* 

(ʉʦʨʦʤʦʪʠʥ, 2011) 

1. ʉʦʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʝʡ ʦʪʚʦʜʦʚ ʟʝʤʝʣʴ 

ʧʦʜ ʧʣʦʱʘʜʥʳʝ ʠ ʣʠʥʝʡʥʳʝ ʦʙʲʝʢʪʳ, % 
6,8 / 93,2 21,1 / 78,9 

2. ʉʦʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʝʡ, ʥʘʨʫʰʝʥʥʳʭ 

ʤʝʭʘʥʦʛʝʥʝʟʦʤ, ʠ ʫʯʘʩʪʢʦʚ, 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʛʘʣʦʛʝʥʝʟʘ ʠ ʙʠʪʫʤʠʟʘʮʠʠ, % 

98,8 / 1,2 63,7 / 36,3 

* ʇʨʠʤʝʯʘʥʠʝ. ʇʨʠʚʝʜʝʥʳ ʦʩʨʝʜʥʸʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦ ʚʳʙʦʨʢʝ ʠʟ 17 (ʧʝʨʚʳʡ ʧʦʢʘʟʘʪʝʣʴ) ʠ 5 

(ʚʪʦʨʦʡ ʧʦʢʘʟʘʪʝʣʴ) ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 
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ʅʘ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 1 ʛʘ, ʟʘʥʷʪʳʡ 

ʧʣʦʱʘʜʥʳʤ ʦʙʲʝʢʪʦʤ (ʩʢʚʘʞʠʥʳ, ʢʫʩʪʳ ʩʢʚʘʞʠʥ ʠ ʦʙʲʝʢʪʳ ʧʝʨʚʠʯʥʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ), ʧʨʠʭʦʜʠʪʩʷ 3,8 ʛʘ, ʦʪʚʝʜʝʥʥʳʭ ʧʦʜ ʣʠʥʝʡʥʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ (ʥʝʬʪʝ-, ʛʘʟʦ- ʚʦʜʦʧʨʦʚʦʜʳ, ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ ʠ ʃʕʇ) 

(ʉʦʨʦʤʦʪʠʥ, 2011). ʅʘ ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʘʣʘʥʩ ʩʤʝʱʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ 

ʝʱʸ ʙʦʣʴʰʝʛʦ ʧʨʝʦʙʣʘʜʘʥʠʷ ʧʣʦʱʘʜʝʡ, ʦʪʚʦʜʠʤʳʭ ʧʦʜ ʣʠʥʝʡʥʳʝ ʦʙʲʝʢʪʳ ï 1 

ʛʘ/13,7 ʛʘ. ɹʣʠʟʢʠʡ ʭʘʨʘʢʪʝʨ ʩʦʦʪʥʦʰʝʥʠʷ (8% / 92%) ʚ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ 

(ʉʦʨʦʤʦʪʠʥ, 2011) ʦʪʤʝʯʝʥ ʣʠʰʴ ʥʘ ʦʜʥʦʤ (ʉʨʝʜʥʝʤʫʣʳʤʴʠʥʩʢʦʝ) ʠʟ 17 

ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʜʦʣʷ ʧʣʦʱʘʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʥʝ ʦʧʫʩʢʘʣʘʩʴ ʥʠʞʝ 14,5%, ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʜʦʭʦʜʷ ʜʦ 35,6% 

(ʉʦʨʦʤʦʪʠʥ, 2011). ɺʝʨʦʷʪʥʦ, ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʩʪʦʣʴ ʟʘʤʝʪʥʦʤ ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩʳʛʨʘʣʦ ʪʦ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʡ ʫʯʘʩʪʦʢ ʦʪʥʦʩʠʪʩʷ ʢ ʦʜʥʦʤʫ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʶʞʥʦʡ ʯʘʩʪʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʩ ʢʨʫʧʥʝʡʰʝʡ (ʧʦ ʦʙʲʝʤʘʤ 

ʧʝʨʝʨʘʙʦʪʢʠ) ʫʩʪʘʥʦʚʢʦʡ ʧʝʨʚʠʯʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ (ʋʇʇʅ). 

ʕʪʦ ʦʙʫʩʣʦʚʠʣʦ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ ʥʝʬʪʝ- ʠ 

ʛʘʟʦʧʨʦʚʦʜʦʚ, ʧʨʦʣʦʞʝʥʥʳʭ ʧʦ ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺʝʨʦʷʪʥʦ, ʜʣʷ 

ʘʙʩʦʣʶʪʥʦʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʧʝʨʠʬʝʨʠʡʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʜʦʣʷ ʧʣʦʱʘʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʙʫʜʝʪ ʥʝʠʟʤʝʥʥʦ ʚʳʰʝ.  

ɺ ʥʘʠʙʦʣʝʝ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʡ ʜʦʙʳʯʝʡ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ ʥʝʬʪʠ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ ʨ. ʗʩʳʣ, ʤʝʭʘʥʦʛʝʥʝʟʦʤ ʦʭʚʘʯʝʥʦ 26,76% ʪʝʨʨʠʪʦʨʠʠ. ʇʨʠ 

ʵʪʦʤ, ʤʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ (41,9% ʠ 39,8%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) 

ʪʘʢʠʭ ʫʯʘʩʪʢʦʚ, ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʉʨʝʜʠ 

ʤʝʭʘʥʦʛʝʥʝʟʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʜʦʙʳʯʝʡ ʥʝʬʪʠ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚʦʜʦʩʙʦʨʘ 

ʥʘʠʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʟʘʥʠʤʘʶʪ ʧʦʣʦʩʳ ʦʪʚʦʜʘ ʣʠʥʝʡʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ (ʥʝʬʪʝ-, 

ʛʘʟʦ-, ʚʦʜʦʧʨʦʚʦʜʳ ʠ ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ) å30%; ʘ ʪʘʢʞʝ ʨʫʙʢʠ ʣʝʩʘ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ 

ʫʯʘʩʪʢʘʭ å38% ʠ ʃʕʇå5%. ɼʦʣʷ ʧʣʦʱʘʜʠ ʩʦʙʩʪʚʝʥʥʦ, ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʳʭ 

ʦʙʲʝʢʪʦʚ (ʩʢʚʘʞʠʥʳ, ʢʫʩʪʳ ʩʢʚʘʞʠʥ, ʜʦʞʠʤʥʦ-ʥʘʩʦʩʥʳʝ ʩʪʘʥʮʠʠ) ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʝʚʝʣʠʢʘ ï 2,7% (Khotyanovskaya et al, 2023). 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩʳ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʤʝʭʘʥʦʛʝʥʝʟʘ ʥʘʜʸʞʥʦ ʚʳʷʚʣʷʶʪʩʷ 

ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ, ʘ ʜʦʙʳʯʘ ʥʝʬʪʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʩʪʦʷʥʥʳʡ, 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦ ʧʣʦʱʘʜʠ ʪʝʭʥʦʛʝʥʥʳʡ ʤʝʭʘʥʦʛʝʥʝʟ, ʧʨʠʫʨʦʯʝʥʥʳʡ ʢ 

ʧʨʦʤʳʩʣʦʚʳʤ ʦʙʲʝʢʪʘʤ. 

 

3.3. ɹʠʪʫʤʠʟʘʮʠʷ ʚ ʢʘʨʩʪʦʚʦʤ ʨʘʡʦʥʝ 

 

3.3.1. ʋʛʣʝʚʦʜʦʨʦʜʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʥʦʡ ʩʨʝʜʳ 

 

ʆʙʱʘʷ ʜʠʥʘʤʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʡ ʅʇ ʧʦ ʦʩʥʦʚʥʳʤ ʬʘʟʘʤ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ 

(ʟʠʤʥʷʷ ʤʝʞʝʥʴ, ʚʝʩʝʥʥʝʝ ʧʦʣʦʚʦʜʴʝ, ʣʝʪʥʷʷ ʤʝʞʝʥʴ) ʟʘ 3 ʛʦʜʘ ʚ ʘʙʩʦʣʶʪʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʇʨʠʣʦʞʝʥʠʠ 1, ʚ ʜʦʣʷʭ ʇɼʂ ï ʚ ʪʘʙʣʠʮʝ 9. 

ʇʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʅʇ ʨʘʟʥʷʪʩʷ ʧʦ ʛʦʜʘʤ. ɺ 2016 ʛ. ʬʠʢʩʠʨʦʚʘʣʠʩʴ 

ʦʯʝʥʴ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʨʦʜʥʠʢʘʭ 2 ʠ 3 ʚʦ ʚʩʝ ʬʘʟʳ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ.  

2017 ʛ. ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʦʡ, ʧʨʝʚʳʰʝʥʠʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʣʝʚʦʙʝʨʝʞʥʳʭ ʧʨʠʪʦʢʘʭ ʨ. ʗʩʳʣ. ʚ ʨʦʜʥʠʢʝ 6 (ʇʇ 18), 

ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʚʝʨʭʦʚʴʷʭ ʗʩʳʣʴʩʢʦʛʦ ʣʦʛʘ, ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʚ 

ʨʫʯʴʝ ʇʦʥʦʤʘʨʝʚʩʢʦʡ ʧʝʱʝʨʳ (ʇʇ 10). 

ɺ 2018 ʛ. ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʅʇ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʫʞʝ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ 

ʦʪʙʦʨʘ ʚʦ ʚʩʝ ʬʘʟʳ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ, ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʘʨʘʢʪʝʨʥʳ 

ʦʧʷʪʴ ʞʝ ʜʣʷ ʣʝʚʦʙʝʨʝʞʥʳʭ ʧʨʠʪʦʢʦʚ (ʇʦʥʦʤʘʨʝʚʩʢʘʷ ʧʝʱʝʨʘ ʠ ʨʦʜʥʠʢ 6).  

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʟʘʛʨʷʟʥʝʥʠʝ ʅʇ ʚ ʨʘʟʨʝʟʝ ʚʦʜʥʳʭ ʨʝʞʠʤʦʚ (ʨʠʩʫʥʢʠ 15-

17), ʪʦ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ, ʚ ʟʠʤʥʶʶ ʤʝʞʝʥʴ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 

ʚ ʧʨʦʙʘʭ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʧʨʝʚʳʰʝʥʠʷ ʦʪ 1,2 ʜʦ 734 ʇɼʂ. ʆʪʥʦʩʠʪʝʣʴʥʦ 2017 ʛ. ʚ 

2018 ʛ. ʢʦʥʮʝʥʪʨʘʮʠʠ ʅʇ ʟʘʤʝʪʥʦ ʧʦʚʳʩʠʣʠʩʴ ʥʘ ʰʝʩʪʠ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʢʘʭ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʪʦʯʝʢ ʦʪʙʦʨʘ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʅʇ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʬʘʟʫ 

ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʜʲʝʤʦʤ ʫʨʦʚʥʷ ʚʦʜ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʚʦʟʤʦʞʥʳʤ ʚʳʤʳʚʘʥʠʝʤ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ, ʟʘʛʨʷʟʥʝʥʥʳʭ 
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ʧʦʡʤʝʥʥʳʭ ʧʦʯʚ. ʊʝʨʨʠʪʦʨʠʘʣʴʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʨʦʙ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 

ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ʗʩʳʣ, ʛʜʝ ʥʝʜʘʣʝʢʦ ʨʘʩʧʦʣʦʞʝʥ ʢʫʩʪ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ. 

 

ʊʘʙʣʠʮʘ 9 

ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʨʦʙʘʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ,  

ʚ ʜʦʣʷʭ ʇɼʂ 

ˉ 

ʇʇ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʣʦʱʘʜʢʠ 

ʜʦʣʠ ʇɼʂ 

2016 ʛ. 2017 ʛ. 2018 ʛ. 

ʤʘʨʪ ʘʧʨʝʣʴ ʠʶʣʴ ʤʘʨʪ ʘʧʨʝʣʴ ʘʚʛʫʩʪ ʬʝʚʨʘʣʴ ʤʘʡ ʠʶʣʴ 

1 2 3 4 5 6 7 8 9 10 11 

ʇʇ1 ʈʦʜʥʠʢ 1 <1  10,2 3,6 1,2 <1  <1 <1  12,8 2,8 

ʇʇ2 ʈʦʜʥʠʢ 2 110,6 32800 11400 <1 <1 <1 7,3 8,6 1 

ʇʇ3 ʈʦʜʥʠʢ 3 72,4 47200 64000 1,8 <1 1,6 9,4 5,8 <1  

ʇʇ4 ɼʘʤʙʘ, ʨʫʯʝʡ 1 -   - <1 <1  <1  <1 <1 11 4,6 

ʇʇ5 

ɺʦʩʭʦʜʷʱʠʝ 

ʛʨʠʬʦʥʳ, ʨʦʜʥʠʢ 

5 

-  332 < 1 <1 <1 <1 <1 7,8 <1 

ʇʇ6 ʆʟʝʨʦ, ʧʦʥʦʨ  - <1 1,4 <1 <1 <1 <1 4,2 2,2 

ʇʇ7 ʅʦʚʳʡ ʧʦʥʦʨ  - -  <1   - <1 <1  - 3  - 

ʇʇ10 
ʇʦʥʦʤʘʨʝʚʩʢʘʷ 

ʧʝʱʝʨʘ 
-  60,8 <1 1,6 2,6 <1 734 748 166 

ʇʇ11 
ʈʦʜʥʠʢ 7, 

ɸʨʘʧʦʚ ʂʣʶʯ 
 - 17,6 <1  - <1 <1 <1 1,4 11,2 

ʇʇ12 
ʈʦʜʥʠʢ 8, 

ʉʢʘʣʴʥʳʡ ʣʦʛ 
 - 25 <1  - <1 <1 -  1,6 4,6 

ʇʇ13 
ɺʳʭʦʜ ʨ. ʗʩʳʣ, 

ʨʦʜʥʠʢ 9 
 - <1  <1 <1 <1 <1 3,84 6,8 11,2 

ʇʇ18 

ʈʦʜʥʠʢ 6, 

ʚʝʨʭʦʚʴʝ 

ʷʩʳʣʴʩʢʦʛʦ ʣʦʛʘ 

-  -   - 78 78 <1 16 170 5,4 

ʇʇ19 
ʈʫʯʝʡ 2, ʥʠʞʝ 

ʥʝʬʪʝʣʦʚʫʰʢʠ 
-  -   - <1  <1 <1  4,74 5,2 9,4 

ʇʇ20 

ʈʫʯʝʡ 3, ʥʠʞʝ 

ʩʣʠʷʥʠʷ ʨʫʯʴʷ 1 

ʠ 2 

-  -   - -  <1 <1  -  1,8 10,8 

ʇʇ21 ʈʫʯʝʡ 4  - -   -  - <1  <1   - 2,6  - 

ʇʇ24 
ʨ. ʗʩʳʣ, ʚʳʰʝ 

ʚʧʘʜ. ʨʫʯʴʷ 5 
 -  -  -  - <1  <1  - 3,6 52,2 

ʇʇ25 
ʨ. ʗʩʳʣ, ʥʠʞʝ 

ʚʧʘʜ. ʨʫʯʴʷ 5 
-   - -   - <1 <1   - 4 35 

ʇʇ26 
ʨ. ʗʩʳʣ, ʥʠʞʝ 

ʧʨʫʜʦʚ 
 -  -  - <1  <1  <1 4,62 108 14,2 

ʇʇ27 ʨ. ʗʩʳʣ, ʫʩʪʴʝ  - -   - <1  <1  <1  -  3,6 19 

ʇɼʂ ʨ.ʭ. 0,05 
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ɺ ʬʘʟʫ ʣʝʪʥʝʛʦ ʧʘʚʦʜʢʘ (2016 ʛ.) ʪʘʢ ʞʝ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʧʦʚʳʰʝʥʥʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ, ʚ ʜʚʫʭ ʧʨʦʙʘʭ ʦʪʤʝʯʝʥʦ ʢʨʘʡʥʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ (11 400 ʠ 64 

000 ʇɼʂ), ʚ 2017 ʛ. ʣʠʰʴ ʚ ʦʜʥʦʡ ʧʨʦʙʝ ʙʳʣʦ ʥʝʙʦʣʴʰʦʝ ʧʨʝʚʳʰʝʥʠʝ (1,6 ʇɼʂ), ʚ 

2018 ʛ. ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʘʷ ʧʨʦʙʘ ʧʨʝʚʳʰʘʣʘ ʥʦʨʤʘʪʠʚ ʦʪ 1 ʜʦ 166 ʇɼʂ, ʧʨʦʙʳ 

ʩʪʘʥʦʚʠʣʠʩʴ çʛʨʷʟʥʝʝè ʧʨʠʙʣʠʞʘʷʩʴ ʢ ʩʨʝʜʥʝʤʫ ʪʝʯʝʥʠʶ ʨʝʢʠ.  

 

ʈʠʩʫʥʦʢ 15. ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʨʦʙʘʭ ʚʦʜʳ ʚ ʟʠʤʥʶʶ ʤʝʞʝʥʴ 

2016-2018 ʛʛ. 

 

ɺ ʨʫʯʴʝ ʇʦʥʦʤʘʨʝʚʩʢʦʡ ʧʝʱʝʨʳ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʅʇ ʚ ʢʦʪʦʨʦʤ ʚʦ ʚʩʝ ʬʘʟʳ 

ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ 2018 ʛ. ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣʠ ʥʦʨʤʘʪʠʚʳ (166-748 ʇɼʂ). 

ʅʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ ʚ ʵʪʦʤ ʨʫʯʴʝ ʫʩʪʘʥʘʚʣʠʚʘʣʦʩʴ ʠ ʨʘʥʝʝ, ʚ 2014 ʛ. 

ʩʦʜʝʨʞʘʥʠʝ ʅʇ ʩʦʩʪʘʚʠʣʦ 1348 ʤʛ/ʜʤ3 (26 960 ʇɼʂ). ʉ 1999 ʛ. ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʠ 

ʧʦʩʝʱʝʥʠʠ ʧʝʱʝʨʳ ʚʠʟʫʘʣʴʥʦ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʚʦʜ 

ʨʫʯʴʷ, ʠ ʦʪʤʝʯʘʣʘʩʴ ʩʠʣʴʥʘʷ ʟʘʛʘʟʦʚʘʥʥʦʩʪʴ (ʐʘʤʛʫʥʦʚʘ, 2019). 
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ʈʠʩʫʥʦʢ 16. ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʨʦʙʘʭ ʚʦʜʳ ʚ ʚʝʩʝʥʥʝʝ ʧʦʣʦʚʦʜʴʝ 

ʟʘ 2016-2018 ʛʛ. 
 

 

ʈʠʩʫʥʦʢ 17. ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʨʦʙʘʭ ʚʦʜʳ ʚ ʣʝʪʥʠʝ ʧʘʚʦʜʢʠ 

2016-2018 ʛʛ.  
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ʇʨʦʮʝʩʩ ʙʠʪʫʤʠʟʘʮʠʠ ʦʭʚʘʪʠʣ ʢʘʨʩʪʦʚʳʝ ʧʦʣʦʩʪʠ, ʨʦʜʥʠʢʠ, ʨʫʯʴʠ (ʧʨʠʪʦʢʠ) 

ʨʝʢʠ ʗʩʳʣ. ɺʦ ʚʨʝʤʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʅʇ ʚʦʟʨʘʩʪʘʝʪ ʚ ʧʝʨʠʦʜʳ 

ʧʦʣʦʚʦʜʴʷ. ɺ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʩʦʜʝʨʞʘʥʠʝ ʅʇ ʧʦʩʪʝʧʝʥʥʦ 

ʩʥʠʞʘʝʪʩʷ ʦʪ ʟʘʛʨʷʟʥʝʥʥʳʭ ʨʦʜʥʠʢʦʚ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʩʪʴʷ ʨʝʢʠ. 

 

 

3.3.2. ʋʛʣʝʚʦʜʦʨʦʜʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ 

 

ʆʪʙʦʨ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦ ʨʫʩʣʫ ʨʦʜʥʠʢʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʅʇ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ 2 ʠ ʥʘ ʨʠʩʫʥʢʝ 18. ɼʣʷ ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʦʢ, ʛʜʝ ʙʳʣʘ ʠʟʚʝʩʪʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʅʇ ʭʦʪʷ ʙʳ ʟʘ ʜʚʘ ʛʦʜʘ, 

ʚʳʩʯʠʪʳʚʘʣʦʩʴ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ. ɺ ʨʷʜʝ ʧʨʦʙ (ʨʦʜʥʠʢʠ 2 ʠ 3, ʇʦʥʦʤʘʨʝʚʩʢʘʷ 

ʧʝʱʝʨʘ, ʨʦʜʥʠʢ 6) ʩʦʜʝʨʞʘʥʠʝ ʅʇ ʦʢʘʟʘʣʦʩʴ ʦʯʝʥʴ ʚʳʩʦʢʠʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʥʘʟʚʘʪʴ ʠʭ ʚʪʦʨʠʯʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʩʦʜʝʨʞʘʥʠʝ ʅʇ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʨʦʩʩʠʡʩʢʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ 

ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ. ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ, ʩʫʙʣʝʪʘʣʴʥʳʝ ʠ 

ʧʦʨʦʛʦʚʳʝ ʵʬʬʝʢʪʳ ʜʣʷ ʛʠʜʨʦʙʠʦʥʪʦʚ ʧʦ ʅʇ ʧʨʦʷʚʣʷʶʪʩʷ ʧʨʠ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ð ʦʪ 10 ʜʦ 100 ʤʢʛ/ʛ (ʅʠʢʘʥʦʨʦʚ, 2008). 

ʅʘʤʠ ʚʳʩʯʠʪʘʥʦ ʛʦʜʦʚʦʝ ʥʘʢʦʧʣʝʥʠʝ ʅʇ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ (ʪʘʙʣʠʮʘ 10).  

ɽʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 1, ʪʦ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʚʳʤʳʚʘʥʠʠ ʅʇ 

ʠʟ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʘʤ, ʛʜʝ ʙʦʣʝʝ 1, ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʥʘʢʦʧʣʝʥʠʝ, 

ʩʪʘʙʠʣʴʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʪʘʤ, ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʤʝʨʥʦ ʨʘʚʝʥ 1. 
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ʊʘʙʣʠʮʘ 10 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʥʘʢʦʧʣʝʥʠʷ ʅʇ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ  

 

ˉ 

ʇʇ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʣʦʱʘʜʢʠ 2017/2016 2018/2017 2018/2016 

1 ʈʦʜʥʠʢ 1 1,13 2,41 2,71 

2 ʈʦʜʥʠʢ 2 (ʚʳʭʦʜ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ) 0,51 0,53 0,27 

3 
ʈʦʜʥʠʢ 3, ʥʠʩʭʦʜʷʱʠʡ  

(ʚʳʭʦʜ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ) 
0,54 1,34 0,72 

4 ɼʘʤʙʘ, ʨʫʯʝʡ 1 9,85 0,50 4,89 

5 
ɺʦʩʭʦʜʷʱʠʝ ʛʨʠʬʦʥʳ, ʨʦʜʥʠʢ 5 (ʚʳʭʦʜ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ) 
0,58 - - 

6 
ʆʟʝʨʦ, ʧʦʥʦʨ (ʥʳʨʦʢ) ʧʦʜ ʩʢʘʣʴʥʦʝ 

ʦʙʥʘʞʝʥʠʝ 
6,70 0,36 2,45 

7 ʅʦʚʳʡ ʧʦʥʦʨ (ʥʳʨʦʢ) 0,08 - - 

10 ʇʦʥʦʤʘʨʝʚʩʢʘʷ ʧʝʱʝʨʘ - - 5,88 

11 ʈʦʜʥʠʢ 7, ɸʨʘʧʦʚ ʂʣʶʯ (ʨʫʯʝʡ 1) 0,98 0,73 0,71 

12 ʈʦʜʥʠʢ 8, ʉʢʘʣʴʥʳʡ ʣʦʛ - - - 

13 ɺʳʭʦʜ ʨ. ʗʩʳʣ, ʨʦʜʥʠʢ 9 0,78 0,79 0,62 

15 ɿʘʛʨʷʟʥʝʥʥʘʷ ʢʘʨʩʪʦʚʘʷ ʚʦʨʦʥʢʘ - - - 

18 
ʈʦʜʥʠʢ 6, ʚʝʨʭʦʚʴʝ ʷʩʳʣʴʩʢʦʛʦ ʣʦʛʘ  

(ʚʳʭʦʜ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ) 
- 59,7 - 

19 ʈʫʯʝʡ 2, ʥʠʞʝ ʥʝʬʪʝʣʦʚʫʰʢʠ - 0,37 - 

20 ʈʫʯʝʡ 3, ʥʠʞʝ ʩʣʠʷʥʠʷ ʨʫʯʴʷ 1 ʠ ʨʫʯʴʷ 2 - 1,22 - 

21 ʈʫʯʝʡ 4 - - - 

22 ʈʫʯʝʡ 3, ʥʠʞʝ ʩʣʠʷʥʠʷ ʨʫʯʴʷ 4, ʩʫʭʦʝ ʨʫʩʣʦ - - - 

25 ʨʝʢʘ ʗʩʳʣ, ʥʠʞʝ ʚʧʘʜʝʥʠʷ ʨʫʯʴʷ 5 - 1,05 - 

26 ʨʝʢʘ ʗʩʳʣ, ʥʠʞʝ ʧʨʫʜʦʚ - - - 

27 ʨʝʢʘ ʗʩʳʣ, ʫʩʪʴʝ - - - 
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ʈʠʩʫʥʦʢ 18. ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ 2016-2018 ʛʛ.
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ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʟʘ 2017 ʛ. ʥʘʢʦʧʣʝʥʠʝ ʅʇ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʪʨʝʭ ʧʣʦʱʘʜʢʘʭ (ʜʦ 9,85), ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʚʝʨʭʦʚʴʷʭ ʣʦʛʘ ɸʨʘʧʦʚ ʂʣʶʯ. ʂ 2018 ʛ. ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 

ʧʷʪʠ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 59,7. ɽʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʩʦʦʪʥʦʰʝʥʠʝ 

ʟʘʛʨʷʟʥʝʥʠʡ 2018 ʛ. ʢ 2016 ʛ., ʪʦ ʥʘ ʧʦʣʦʚʠʥʝ ʧʣʦʱʘʜʦʢ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ 

ʥʘʢʦʧʣʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʳʤ ʘʥʘʣʠʟʘʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʢʘʭ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʅʇ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʦʙ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʨʦʜʥʠʢʝ 8 (ʉʢʘʣʴʥʳʡ ʣʦʛ), ʥʠʞʝ ʧʨʫʜʦʚ ʫ 

ʩ. ʂʨʘʩʥʳʡ ʗʩʳʣ (ʇʇ 26), ʫʩʪʴʝ ʨ. ʗʩʳʣ (ʇʇ 27). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʛʨʷʟʥʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʜʦʥʥʳʝ ʦʩʘʜʢʠ ʨ. ʗʩʳʣ ʜʦ ʧʨʫʜʦʚ ʫ 

ʩ. ʂʨʘʩʥʳʡ ʗʩʳʣ. 

ʅʘ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʢʘʭ (ʇʦʥʦʤʘʨʝʚʩʢʘʷ ʧʝʱʝʨʘ ʠ ʨʦʜʥʠʢ 

6) ʚ 2018 ʛ. ʦʪʤʝʯʝʥʦ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 54 872 ʤʛ/ʢʛ ʠ 33 238 

ʤʛ/ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɺ 2018 ʛ. ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʢʠ ʚʙʣʠʟʠ ʠʩʪʦʢʘ ʨ. 

ʗʩʳʣ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʅʇ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 11 ʠ ʥʘ ʨʠʩʫʥʢʝ 19. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʦʥʥʳʝ ʦʩʘʜʢʠ ʧʦʜʚʝʨʞʝʥʳ ʚʳʩʦʢʦʤʫ 

ʫʨʦʚʥʶ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʤʝʩʪʘʭ ʚʳʭʦʜʦʚ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (ʨʠʩʫʥʢʠ 20-21).  

ʂʦʥʮʝʥʪʨʘʮʠʠ ʅʇ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʶʪʩʷ ʥʠʞʝ ʧʦ 

ʪʝʯʝʥʠʶ ʙʣʘʛʦʜʘʨʷ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʤ ʩʦʦʨʫʞʝʥʠʷʤ. ʆʜʥʘʢʦ, 

ʦʩʝʥʴʶ 2017 ʛ. ʜʘʤʙʘ ʥʠʞʝ ʥʝʬʪʝʦʪʩʪʦʡʥʠʢʘ ʥʘ ʨʦʜʥʠʢʝ 2 ʙʳʣʘ ʨʘʟʨʫʰʝʥʘ 

(ʨʠʩʫʥʦʢ 22).  

ʉʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘ ʪʨʠ ʛʦʜʘ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʩʝʨʴʝʟʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʅʇ ʚ ʜʦʥʥʳʭ 

ʦʩʘʜʢʘʭ ʇʦʥʦʤʘʨʝʚʩʢʦʡ ʧʝʱʝʨʳ ʠ ʨʦʜʥʠʢʘ 6. 
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ʊʘʙʣʠʮʘ 11 

ʉʦʜʝʨʞʘʥʠʝ ʅʇ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʥʘ ʫʯʘʩʪʢʝ ʚʳʭʦʜʦʚ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ 

ˉ 

ʇʇ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʣʦʱʘʜʢʠ 

ʉʦʜʝʨʞʘʥʠʝ 

ʅʇ, ʤʛ/ʢʛ 

ˉ 

ʇʇ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʣʦʱʘʜʢʠ 

ʉʦʜʝʨʞʘʥʠʝ 

ʅʇ, ʤʛ/ʢʛ 

1 ʈʦʜʥʠʢ 1 171 3 ɺ 60 ʤ ʥʠʞʝ ʨʦʜʥʠʢʘ 3 214 

1 ɺ 30 ʤ ʚʳʰʝ ʨʦʜʥʠʢʘ 1 <50 3 ɺ 80 ʤ ʥʠʞʝ ʨʦʜʥʠʢʘ 3 241 

2 
ʈʦʜʥʠʢ 2 (ʚʳʭʦʜ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ) 
1627 4 ɼʘʤʙʘ, ʨʫʯʝʡ 1 298 

2 ʈʦʜʥʠʢ 2, ʥʠʞʝ ʙʦʥʘ 2048 4 ʅʠʞʝ ʜʘʤʙʳ <50 

2 ʈʦʜʥʠʢ 2, ʥʠʞʝ ʜʘʤʙʳ 163 4 ɺ 50 ʤ ʥʠʞʝ ʜʘʤʙʳ 91 

2 
ʈʦʜʥʠʢ 2, ʩʣʠʷʥʠʝ 

ʨʦʜʥʠʢʘ 2 ʠ ʨʫʯʴʷ 1 
229 4 ɺ 100 ʠ ʥʠʞʝ ʜʘʤʙʳ 117 

3 
ʈʦʜʥʠʢ 3 (ʚʳʭʦʜ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ) 
6149 5 

ɺʦʩʭʦʜʷʱʠʝ ʛʨʠʬʦʥʳ, 

ʨʦʜʥʠʢ 5 
<50 

3 ʈʦʜʥʠʢ 3, ʥʠʞʝ ʙʦʥʘ 7662 15 

ʂʘʨʩʪʦʚʘʷ ʚʦʨʦʥʢʘ, 

ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʥʳʡ 

ʫʯʘʩʪʦʢ 

<50 

3 
ʈʦʜʥʠʢ 3, ʚʳʰʝ ʜʘʤʙʳ 

1 
6800 15 

ʂʘʨʩʪʦʚʘʷ ʚʦʨʦʥʢʘ, ʨʷʜʦʤ ʩ 

ʨʝʢʫʣʴʪʠʚʠʨ-ʤ ʫʯʘʩʪʢʦʤ 
207 

3 
ʈʦʜʥʠʢ 3, ʚʳʰʝ ʜʘʤʙʳ 

2 
981 15 

ɺ 30 ʤ ʚʳʰʝ ʢʘʨʩʪʦʚʦʡ 

ʚʦʨʦʥʢʠ 
<50 

3 ɺ 20 ʤ ʥʠʞʝ ʨʦʜʥʠʢʘ 3 125 15 
ɺ 60 ʤ ʚʳʰʝ ʢʘʨʩʪʦʚʦʡ 

ʚʦʨʦʥʢʠ 
<50 

3 ɺ 40 ʤ ʥʠʞʝ ʨʦʜʥʠʢʘ 3 1257 15 
ɺ 90 ʤ ʚʳʰʝ ʢʘʨʩʪʦʚʦʡ 

ʚʦʨʦʥʢʠ 
<50 

 

ʈʠʩʫʥʦʢ 19. ʉʦʜʝʨʞʘʥʠʝ ʅʇ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʥʘ ʫʯʘʩʪʢʝ ʚʳʭʦʜʦʚ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ (2018) 
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ʈʠʩʫʥʦʢ 20. ʈʦʜʥʠʢ 2 (11.07.2018) 

 

ʈʠʩʫʥʦʢ 21. ʈʦʜʥʠʢ 3 
 

 

02.06.2017 
 

04.05.2018 

ʈʠʩʫʥʦʢ 22. ʄʝʩʪʦ ʩʣʠʷʥʠʷ ʨʦʜʥʠʢʘ 2 ʠ ʨʫʯʴʷ 1  

 

3.3.4. ʋʛʣʝʚʦʜʦʨʦʜʳ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʠ ʛʨʫʥʪʘʭ 

 

ʇʦʯʚʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʦʙʣʘʜʘʶʱʠʤ ʩʚʦʡʩʪʚʦʤ ʘʢʢʫʤʫʣʷʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʧʦʩʪʫʧʘʶʱʠʭ 

ʦʪ ʦʙʲʝʢʪʦʚ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʅʇ ʚ 

ʧʦʯʚʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ 3 ʠ ʥʘ ʨʠʩʫʥʢʝ 23. ɼʣʷ ʦʮʝʥʢʠ 

ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʧʦʯʚʳ ʧʨʠʥʷʪʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʚʥʷ 

ʟʘʛʨʷʟʥʝʥʠʷ (ʇʦʨʜ̫ʦʢ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʫʱʝʨʙʘé, 1993) ʧʦ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʅʇ ʚ ʧʦʯʚʝ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2016 ʛ. ʥʘ ʧʣʦʱʘʜʢʝ ʫ ʨʦʜʥʠʢʘ 3 

ʦʙʥʘʨʫʞʝʥ ʦʯʝʥʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʅʇ 8886 

ʤʛ/ʢʛ. ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʧʨʦʙʘʭ ʩʦʜʝʨʞʘʥʠʝ ʅʇ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ. ɺ 2017 ʛ. ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙʘʭ 
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ʦʙʥʘʨʫʞʝʥʳ ʅʇ. ɺ 2018 ʛ. ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʨʦʙ ʦʙʥʘʨʫʞʝʥʦ ʩʦʜʝʨʞʘʥʠʝ 

ʅʇ. ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʦʪʤʝʯʝʥ ʫ ʨʫʯʴʷ 2, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʟʘʛʨʷʟʥʝʥʠʷ ʦʪʤʝʯʝʥ ʫ ʨʦʜʥʠʢʘ 3, ʦʯʝʥʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ï ʫ ʨʦʜʥʠʢʘ 6 

(ʚʝʨʭʦʚʴʝ ʗʩʳʣʴʩʢʦʛʦ ʣʦʛʘ) ʠ ʫ ʢʫʩʪʘ ʩʢʚʘʞʠʥ ˉ9, ʩʦʜʝʨʞʘʥʠʝ ʧʨʝʚʳʰʘʝʪ 

100000 ʤʛ/ʢʛ (ʨʠʩʫʥʦʢ 24).  

 

  

 

ʈʠʩʫʥʦʢ 24. ʋʯʘʩʪʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʙʣʠʟʠ ʢʫʩʪʘ ʩʢʚʘʞʠʥ ˉ9 (10.05.2018) 

 

ɺr ʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʦʚʝʡʰʠʭ ʧʦʩʪʫʧʣʝʥʠʷʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʨʝʦʣʦʚ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ʗʩʳʣ, ʟʘʛʨʷʟʥʝʥʥʳʝ ʧʦʯʚʳ ʤʦʛʫʪ 

ʙʳʪʴ ʚʪʦʨʠʯʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (ʍʦʪʷʥʦʚʩʢʘʷ, 

2021). 
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ʈʠʩʫʥʦʢ 23. ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʨʦʙʘʭ ʧʦʯʚ 2016-2018 ʛʛ.
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ɺ 2016 ʛ. ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ ʛʨʫʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʭ ʛʣʫʙʠʥ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 20 ʰʪʫʢ ʚʦ ʚʨʝʤʷ ʙʫʨʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ (ʪʘʙʣʠʮʘ 12). 

 ʊʘʙʣʠʮʘ 12 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʛʨʫʥʪʘʭ, 2016 ʛ. 

ʄʝʩʪʦ ʦʪʙʦʨʘ ɻʣʫʙʠʥʘ ʦʪʙʦʨʘ, 

ʤ 

ʅʇ, ʤʛ/ʢʛ 

ʉʢʚʘʞʠʥʘ ˉ1 1,0-1,2 485 

ʉʢʚʘʞʠʥʘ ˉ1 1,6  310 

ʉʢʚʘʞʠʥʘ ˉ1 2,3 189 

ʉʢʚʘʞʠʥʘ ˉ1 4,0 580 

ʉʢʚʘʞʠʥʘ ˉ1 5,0 471 

ʉʢʚʘʞʠʥʘ ˉ1 6,0 293 

ʉʢʚʘʞʠʥʘ ˉ2 4,0 641 

ʉʢʚʘʞʠʥʘ ˉ3 30,0 189 

ʉʢʚʘʞʠʥʘ ˉ10 9,0 128 

ʉʢʚʘʞʠʥʘ ˉ10 12,0 <50 

ʉʢʚʘʞʠʥʘ ˉ10 15,0 <50 

ʉʢʚʘʞʠʥʘ ˉ10 18,0 108 

ʉʢʚʘʞʠʥʘ ˉ10 21,0 1087 

ʉʢʚʘʞʠʥʘ ˉ10 24,0 418 

ʉʢʚʘʞʠʥʘ ˉ10 27,0 167 

ʇʇ 0 0,0-0,15 815 

ʉʢʚʘʞʠʥʘ ˉ8 4,0 249 

ʂʫʩʪ ʩʢʚʘʞʠʥ ˉ9 (ʨʘʟʣʠʚ ʥʝʬʪʠ) 0,1   1069 

ʂʫʩʪ ʩʢʚʘʞʠʥ ˉ9 (ʨʘʟʣʠʚ ʥʝʬʪʠ) 0,2 10176 

ʂʫʩʪ ʩʢʚʘʞʠʥ ˉ9 (ʨʘʟʣʠʚ ʥʝʬʪʠ) 0,3 8304 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʅʇ ʚ ʛʨʫʥʪʘʭ ʧʦ ʧʨʦʬʠʣʶ ʩʢʚʘʞʠʥʳ ˉ10 ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 25. 

 

ʈʠʩʫʥʦʢ 25. ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ (ʤʛ/ʢʛ) ʚ ʛʨʫʥʪʘʭ ʥʘ ʨʘʟʥʦʡ 

ʛʣʫʙʠʥʝ, ʩʢʚ. ˉ10 
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ʇʦ ʅʇ ʧʨʝʚʳʰʝʥʠʷ ʚ ʛʨʫʥʪʦʚʳʭ ʦʙʨʘʟʮʘʭ ʠʤʝʶʪʩʷ ʚ ʧʨʦʙʘʭ ʠʟ 

ʩʢʚʘʞʠʥʳ ˉ1 ʥʘ ʛʣʫʙʠʥʝ 4,0 ʤ, ʠʟ ʩʢʚʘʞʠʥʳ ˉ2 ʥʘ ʛʣʫʙʠʥʝ 4,0 ʤ, ʠʟ 

ʩʢʚʘʞʠʥʳ ˉ10 ʥʘ ʛʣʫʙʠʥʝ 21,0 ʤ (ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ 1087 ʤʛ/ʢʛ), ʚ 

ʚʝʨʭʦʚʴʷʭ ʗʩʳʣʴʩʢʦʛʦ ʣʦʛʘ (ʥʘ ʇʇ0) ʥʘ ʛʣʫʙʠʥʝ 0,0-0,15 ʤ, ʘ ʪʘʢʞʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʢʫʩʪʘ ʩʢʚʘʞʠʥ ˉ9 ʧʨʠ ʜʦʧʫʩʪʠʤʦʤ ʫʨʦʚʥʝ 1000 ʤʛ/ʢʛ 

(ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʷʚʣʝʥʠʶ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʠ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʟʝʤʝʣʴ, 1995). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʝʬʪʴ ʧʦʩʪʫʧʘʝʪ ʚ 

ʛʨʫʥʪʳ ʚʤʝʩʪʝ ʩ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ ʠʟ ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʅʇ ʚ ʚʦʜʝ, ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ, 

ʛʨʫʥʪʘʭ ʠ ʧʦʯʚʝ ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʠʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ï 

ʚʳʭʦʜʳ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ (ʨʦʜʥʠʢʠ 2, 3, 6), ʇʦʥʦʤʘʨʝʚʩʢʘʷ ʧʝʱʝʨʘ, ʢʫʩʪ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʢʚʘʞʠʥ ˉ9. 

ʋʛʣʝʚʦʜʦʨʦʜʳ ʤʠʛʨʠʨʫʶʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʠʩʪʦʢʘ ʢ ʫʩʪʴʶ ʨʝʢʠ ʗʩʳʣ, 

ʨʘʟʙʘʚʣʷʷʩʴ ʚ ʝʝ ʚʦʜʘʭ ʠ ʘʢʢʫʤʫʣʠʨʫʷʩʴ ʚ ʧʦʡʤʝʥʥʳʭ ʧʦʯʚʘʭ ʠ ʜʦʥʥʳʭ 

ʦʩʘʜʢʘʭ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʚʝʨʭʦʚʴʷʭ ʣʦʛʦʚ 

ɸʨʘʧʦʚ ʂʣʶʯ ʠ ʗʩʳʣʴʩʢʦʛʦ. 

 

3.3.5. ɼʝʰʠʬʨʠʨʦʚʘʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʙʠʪʫʤʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ 

ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ 

 

ʇʨʦʷʚʣʝʥʠʷ ʙʠʪʫʤʠʟʘʮʠʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠʩʴ ʧʦ ʥʘʣʠʯʠʶ ʯʝʨʥʳʭ 

ʧʷʪʝʥ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʠʣʠ ʚʦʜʳ (ʨʠʩʫʥʢʠ 26-27), ʢʦʪʦʨʳʝ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʨʘʟʣʠʚʘʤʠ ʥʝʬʪʠ ʥʘ ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʘʭ.  

ʇʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʚʳʷʚʣʝʥʥʳʭ ʩʣʫʯʘʝʚ ʨʘʟʣʠʚʦʚ ʧʨʦʚʦʜʠʣʘʩʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʚʝʨʠʬʠʢʘʮʠʷ ʩ ʧʦʤʦʱʴʶ ʘʨʭʠʚʘ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʦʚ ʧʦʯʚ, 

ʚʦʜ ʠ ʬʦʪʦʛʨʘʬʠʡ, ʩʜʝʣʘʥʥʳʭ ʚ ʭʦʜʝ ʧʦʣʝʚʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ 2016 ʛ., 2018 ʛ. 

(Khotyanovskaya et al, 2023). 
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ʈʠʩʫʥʦʢ 26. ʇʇ 18. ʇʨʠʟʥʘʢʠ ʙʠʪʫʤʠʟʘʮʠʠ ʠ ʛʘʣʦʛʝʥʝʟʘ ʧʨʫʜʘ-

ʥʝʬʪʝʣʦʚʫʰʢʠ (ʌʦʪʦ 28.04.2017 ʛ.). ɸʵʨʦʬʦʪʦʩʲʝʤʢʘ ʧʨʦʚʝʜʝʥʘ 

29.04.2016 ʛ. 
 

 

  

ʈʠʩʫʥʦʢ 27. ʇʇ 41. ʅʝʬʪʷʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʥʘ ʛʨʘʥʠʮʝ ʢʫʩʪʘ ʩʢʚʘʞʠʥ 

(ʌʦʪʦ 10.05.2018 ʛ.). ɸʵʨʦʬʦʪʦʩʲʝʤʢʘ ʧʨʦʚʝʜʝʥʘ 25.05.2018 ʛ. 
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ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʭʠʤʠʯʝʩʢʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʧʦʯʚ ʠ ʚʦʜ 

ʩ ʚʠʟʫʘʣʴʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʙʠʪʫʤʠʟʘʮʠʠ, ʬʠʢʩʠʨʫʝʤʳʤʠ ʥʘ ʦʨʪʦʬʦʪʦʧʣʘʥʘʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 13 (Khotyanovskaya et al, 2023).  

ʊʘʙʣʠʮʘ 13  

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʦ ʙʠʪʫʤʠʟʘʮʠʠ ʚ ʦʪʦʙʨʘʥʥʳʭ ʦʙʨʘʟʮʘʭ ʧʦʯʚ ʠ ʚʦʜ 

ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ 

ˉ ʇʣʦʱʘʜʢʘ 

ʇʨʠʟʥʘʢʠ ʙʠʪʫʤʠʟʘʮʠʠ: ʧʦ ʜʘʥʥʳʤ 

ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ (ʇ ï ʚ ʧʦʯʚʝ; ɺ ï ʚ 

ʚʦʜʝ)* / ʧʦ ʦʨʪʦʬʦʪʦʧʣʘʥʫ (ï ʥʝ ʚʳʷʚʣʝʥʳ; + 

ʚʳʷʚʣʝʥʳ) 

2016 ʛ. 2018 ʛ. 

1 ʈʦʜʥʠʢ 2 (ʇʇ2) ɺ / ï ï / ï 

2 ʈʦʜʥʠʢ 3 (ʇʇ3) ʇɺ / ï ʇ / ï 

3 ʈʦʜʥʠʢ 5, ʚʦʩʭʦʜʷʱʠʝ ʛʨʠʬʦʥʳ (ʇʇ5) ɺ / ï ï / ï 

4 ʈʦʜʥʠʢ 8, ʉʢʘʣʴʥʳʡ ʣʦʛ (ʇʇ12) ɺ / ï ï / ï 

5 
ʈʦʜʥʠʢ 6, ʚʝʨʭʦʚʴʝ ʷʩʳʣʴʩʢʦʛʦ ʣʦʛʘ, 

ʧʨʫʜ-ʥʝʬʪʝʣʦʚʫʰʢʘ (ʇʇ18) 
ʥ.ʜ. / + ʇɺ / + 

6 ʈʫʯʝʡ 2, ʥʠʞʝ ʥʝʬʪʝʣʦʚʫʰʢʠ (ʇʇ19) ʥ.ʜ. / ï ʇ / ï 

7 ʨ. ʗʩʳʣ, ʚʳʰʝ ʚʧʘʜʝʥʠʷ ʨʫʯʴʷ 5 (ʇʇ24) ʥ.ʜ. / ï ɺ / ï 

8 ʨ. ʗʩʳʣ, ʥʠʞʝ ʚʧʘʜʝʥʠʷ ʨʫʯʴʷ 5 (ʇʇ25) ʥ.ʜ. / ï ɺ / ï 

9 ʨ. ʗʩʳʣ, ʥʠʞʝ ʧʨʫʜʦʚ (ʇʇ26) ʥ.ʜ. / ï ɺ / ï 

10 ʇʣʦʱʘʜʢʘ ʟʘ ʩʢʚ. 9 (ʇʇ41) ʇ / ï ʇ / + 

* ʇʨʠʤʝʯʘʥʠʝ. ɾʠʨʥʳʤ ʰʨʠʬʪʦʤ ʦʪʤʝʯʝʥʳ ʧʘʨʘʤʝʪʨʳ, ʧʦ ʢʦʪʦʨʳʤ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 

ʧʨʝʚʳʰʝʥʠʝ ʥʦʨʤʘʪʠʚʦʚ (ʜʣʷ ʚʦʜʳ ï 1 ʤʛ/ʜʤ3; ʜʣʷ ʧʦʯʚʳ ï 1 ʛ/ʢʛ) ʟʥʘʯʝʥʠʡ: ʚ 5 ʠ ʙʦʣʝʝ ʨʘʟ ʜʣʷ 

ʧʦʯʚʳ; ʚ 500 ʠ ʙʦʣʝʝ ʨʘʟ ʜʣʷ ʚʦʜʳ. 

ʇʨʝʚʳʰʝʥʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

ʦʪʤʝʯʝʥʦ ʥʘ 10 ʧʣʦʱʘʜʢʘʭ. ɿʘ 2016 ʛ. ʠ 2018 ʛ. ʦʪʤʝʯʝʥʦ 12 ʪʘʢʠʭ ʩʣʫʯʘʝʚ. 

ʈʘʟʣʠʚʳ ʥʝʬʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʠʣʠ ʧʦʯʚʳ ʚʳʷʚʣʝʥʳ ʥʘ ʦʨʪʦʬʦʪʦʧʣʘʥʘʭ 

ʪʦʣʴʢʦ ʚ 3 ʩʣʫʯʘʷʭ. ɺ ʦʜʥʦʤ ʠʟ ʥʠʭ ʚʠʟʫʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʙʠʪʫʤʠʟʘʮʠʠ ʥʝ 

ʧʦʜʢʨʝʧʣʝʥʳ ʜʘʥʥʳʤʠ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʪʘʢ ʢʘʢ ʧʨʦʙʳ ʚ ʙʣʠʟʢʠʝ (ʚ ʪʦʤ 

ʞʝ ʛʦʜʫ) ʜʘʪʳ ʥʝ ʦʪʙʠʨʘʣʠʩʴ.  

ʇʦʤʠʤʦ 3 ʩʣʫʯʘʝʚ ʥʝʬʪʝʧʨʦʷʚʣʝʥʠʡ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʢʘʭ, ʪʘʢʞʝ 

ʚʳʷʚʣʝʥʳ 2 ʩʣʫʯʘʷ ʥʘ ʜʨʫʛʠʭ ʫʯʘʩʪʢʘʭ. ʆʙʘ ʫʯʘʩʪʢʘ ʥʘʭʦʜʷʪʩʷ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʦʢ. ʊʘʢ, ʦʢʦʣʦ ʧʣʦʱʘʜʢʠ 

ʨʦʜʥʠʢ 7, ɸʨʘʧʦʚ ʢʣʶʯ (ʨʫʯʝʡ 1) (ˉ11), ʚ 30 ʤ ʚʚʝʨʭ ʧʦ ʩʢʣʦʥʫ, ʫ ʧʦʜʥʦʞʴʷ 

ʩʢʘʣʳ, ʥʘ ʧʣʦʱʘʜʠ ʦʢʦʣʦ 300 ʤ2, ʦʪʤʝʯʝʥ ʨʘʟʣʠʚ ʥʝʬʪʠ. ɺʙʣʠʟʠ ʟʘʛʨʷʟʥʝʥʥʦʡ 

ʢʘʨʩʪʦʚʦʡ ʚʦʨʦʥʢʠ (ˉ15) ʥʘ ʧʨʦʪʷʞʝʥʠʠ 100 ʤ ʚʚʝʨʭ ʧʦ ʣʦʛʫ ʚʳʷʚʣʝʥʘ ʩʝʨʠʷ 
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ʧʦʥʠʞʝʥʠʡ, ʟʘʛʨʷʟʥʸʥʥʳʭ ʥʝʬʪʴʶ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʟʘʛʨʷʟʥʸʥʥʳʭ ʧʦʥʠʞʝʥʠʡ 

ʩʦʩʪʘʚʠʣʘ 957 ʤ2. 

ʆʜʥʦʟʥʘʯʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠ ʚʠʟʫʘʣʴʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʙʠʪʫʤʠʟʘʮʠʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 

ʊʘʢ, ʦʪʤʝʯʝʥʦ 5 ʩʣʫʯʘʝʚ ʩʠʣʴʥʳʭ (ʚ 5 ʨʘʟ ʠ ʙʦʣʝʝ ï ʜʣʷ ʧʦʯʚʳ; ʚ 500 ʨʘʟ ʠ 

ʙʦʣʝʝ ï ʜʣʷ ʚʦʜʳ) ʧʨʝʚʳʰʝʥʠʡ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ʇʨʠ ʵʪʦʤ, ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʙʠʪʫʤʠʟʘʮʠʠ ʚʳʷʚʣʝʥʳ 

ʣʠʰʴ ʚ 2 ʩʣʫʯʘʷʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ 3 ʩʣʫʯʘʝʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʨʝʚʳʰʝʥʠʡ 

ʥʦʨʤʘʪʠʚʦʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʠʟʫʘʣʴʥʳʭ 

ʧʨʠʟʥʘʢʦʚ (ʧʦ ʜʘʥʥʳʤ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ) ʥʝ ʦʪʤʝʯʝʥʦ. ʆʪʩʫʪʩʪʚʠʝ ʩʚʷʟʠ 

ʩʣʝʜʫʝʪ ʦʙʲʷʩʥʷʪʴ ʪʝʤ, ʯʪʦ ʣʘʙʦʨʘʪʦʨʥʳʝ ʘʥʘʣʠʟʳ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʚʦʜʝ ʬʠʢʩʠʨʫʶʪ ʣʠʰʴ ʚʦʜʦʨʘʩʪʚʦʨʸʥʥʳʝ ʬʦʨʤʳ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ, ʤʘʪʝʨʠʘʣʳ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʧʦʟʚʦʣʷʶʪ 

ʬʠʢʩʠʨʦʚʘʪʴ ʣʠʰʴ ʪʷʞʝʣʳʝ (ʯʸʨʥʳʝ) ʬʨʘʢʮʠʠ ʥʝʬʪʠ, ʩʦʟʜʘʶʱʠʝ 

ʢʦʥʪʨʘʩʪʥʳʝ ʨʘʟʣʠʯʠʷ ʩ ʥʦʨʤʘʣʴʥʳʤ ʮʚʝʪʦʤ ʚʦʜʦʸʤʘ ʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʬʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ 

ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʚʳʷʚʣʷʝʤʦʩʪʴ ʥʝʬʪʷʥʦʛʦ ʨʘʟʣʠʚʘ ʥʘ 

ʦʨʪʦʬʦʪʦʧʣʘʥʘʭ.  

ɼʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʝʨʦʷʪʥʦ ʚʣʠʷʶʱʠʤʠ ʥʘ ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʦʩʪʴ 

ʥʝʬʪʷʥʦʛʦ ʨʘʟʣʠʚʘ, ʤʦʛʫʪ ʙʳʪʴ: ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ (ʚ 

ʩʣʫʯʘʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ), ʥʘʣʠʯʠʝ/ʦʪʩʫʪʩʪʚʠʝ ʚʳʨʘʞʝʥʥʦʡ ʪʨʘʚʷʥʦ-

ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ (ʜʣʷ ʧʦʯʚ) 

(Khotyanovskaya et al, 2023). 

 

3.3.6. ʋʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚ ʢʘʨʩʪʦʚʦʤ ʨʘʡʦʥʝ 

 

ʇʨʦʙʳ ʚʦʜʳ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

ʦʪʙʠʨʘʣʠʩʴ ʚ 2016-2018 ʛʛ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʝʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʛʝʪʝʨʦʪʨʦʬʥʦʡ 
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ʛʨʫʧʧʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʦʩʠʪ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʜʣʷ ʦʪʜʝʣʴʥʳʭ 

ʪʦʯʝʢ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ (ʪʘʙʣʠʮʘ 14, ʨʠʩʫʥʦʢ 28). 

 ʊʘʙʣʠʮʘ 14 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʦʩʥʦʚʥʳʭ ʵʢʦʣʦʛʦ-ʪʨʦʬʠʯʝʩʢʠʭ ʛʨʫʧʧ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʦʙʨʘʟʮʘʭ ʚʦʜʳ 2016-2018 ʛʛ. 

ˉ 

ʇʇ 
ʆʧʠʩʘʥʠʝ 

ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʂʆɽ/ʤʣ ʅʇ,  

ʤʛ/ʜʤ3 ʛʝʪʝʨʦʪʨʦʬʳ ʥʝʬʪʝʦʢʠʩʣʷʶʱʠʝ 

2016 ʛ. 

1 ʈʦʜʥʠʢ 1 (1,0Ñ0,1) ʭ 104 (1,6Ñ0,2) ʭ 102 0,51 

2 ʈʦʜʥʠʢ 2 (ʚʳʭʦʜ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ) (3,5Ñ0,5) ʭ 104 (2,1Ñ0,3) ʭ 103 1640 

3 ʈʦʜʥʠʢ 3 (ʥʠʩʭʦʜʷʱʠʡ) (1,5Ñ0,2) ʭ 105 (3,3Ñ0,4) ʭ 104 2360 

3 ʈʦʜʥʠʢ 3 (ʚʦʩʭʦʜʷʱʠʡ) (5,0Ñ0,2) ʭ 105 (1,8Ñ0,1) ʭ 104 2360 

5 ʆʟʝʨʦ (1,2Ñ0,2) ʭ 104 (3,1Ñ0,5) ʭ 102 0,05 

10 ʇʝʱʝʨʘ (ʚʳʭʦʜ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ) (5,2Ñ0,3) ʭ 106 (1,2Ñ0,4) ʭ 103 3,04 

11 ʈʦʜʥʠʢ 7, ɸʨʘʧʦʚ ʂʣʶʯ (4,4Ñ0,1) ʭ 105 (1,1Ñ0,2) ʭ 102 0,88 

12 ʈʦʜʥʠʢ ʉʢʘʣʴʥʳʡ ʣʦʛ (5,2Ñ0,2) ʭ 105 (2,6Ñ0,1) ʭ 103 1,25 

13 ɺʳʭʦʜ ʨ, ʗʩʳʣ (1,3Ñ0,5) ʭ 106 (4,4Ñ0,3) ʭ 103 0,05 

2017 ʛ. 

1 ʈʦʜʥʠʢ 1 (1,2Ñ0,1) x 105 (3,8Ñ0,2) x 103 <0,4 

2 ʈʦʜʥʠʢ 2 (ʚʳʭʦʜ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ) (1,7Ñ0,2) x 105 (4,1Ñ0,1) x 104 <0,4 

3 ʈʦʜʥʠʢ 3 (9,2Ñ0,2) x 105 (3,1Ñ0,1) x 104 <0,4 

6 ʆʟʝʨʦ (4,3Ñ0,1) x 105 (8,5Ñ0,2) x 104 <0,4 

10 ʇʝʱʝʨʘ (ʚʳʭʦʜ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ) (2,9Ñ0,1) x 104  (8,8Ñ0,1) x 103 0,13 

11 ʈʦʜʥʠʢ 7, ɸʨʘʧʦʚ ʂʣʶʯ (4,2Ñ0,2) x105 - <0,4 

12 ʈʦʜʥʠʢ ʉʢʘʣʴʥʳʡ ʣʦʛ (4,2Ñ0,1) x 106 (1,9Ñ0,2) x 105 <0,4 

13 ɺʳʭʦʜ ʨ, ʗʩʳʣ (1,7Ñ0,1) x 105 (1,4Ñ0,2) x 104 0,04 

18 ʈʦʜʥʠʢ 6, ʚʝʨʭʦʚʴʝ ʗʩʳʣʴʩʢʦʛʦ ʣʦʛʘ (1,3Ñ0,2) x 104 (3,6Ñ0,1) x 103 3,9 

2018 ʛ. 

1 ʈʦʜʥʠʢ 1 (1,0Ñ0,3) x 106 (2,7Ñ0,1) x 105 0,64 

2 ʈʦʜʥʠʢ 2 (ʚʳʭʦʜ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ) (9,8Ñ0,2) x 105 (1,2Ñ0,2) x 105 0,43 

3 ʈʦʜʥʠʢ 3 (2,7Ñ0,2) x 106 (2,6Ñ0,2) x 104 0,29 

6 ʆʟʝʨʦ (3,6Ñ0,2) x 105 (1,2Ñ0,2) x 104 0,21 

10 ʇʝʱʝʨʘ (ʚʳʭʦʜ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ) (8,7Ñ0,2) x 106 (8,6Ñ0,2) x 103 37,4 

11 ʈʦʜʥʠʢ 7, ɸʨʘʧʦʚ ʂʣʶʯ (3,3Ñ0,2) x 105 (1,2Ñ0,1) x 105 0,07 

12 ʈʦʜʥʠʢ ʉʢʘʣʴʥʳʡ ʣʦʛ (1,0Ñ0,1) x 106 (1,3Ñ0,1) x 103 0,08 

13 ɺʳʭʦʜ ʨ, ʗʩʳʣ (5,9Ñ0,2) x 105 (1,3Ñ0,2) x 104 0,34 

18 ʈʦʜʥʠʢ 6, ʚʝʨʭʦʚʴʝ ʗʩʳʣʴʩʢʦʛʦ ʣʦʛʘ (1,4Ñ0,2) x 106 (1,6Ñ0,2) x 103 8,5 
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ʈʠʩʫʥʦʢ 28. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʛʝʪʝʨʦʪʨʦʬʥʳʭ ʤʠʢʨʦʨʛʘʥʠʟʤʦʚ ʚ 

ʦʙʨʘʟʮʘʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʚʧʘʜʘʶʱʠʭ ʚ ʨ. ʗʩʳʣ ʚ 2016 ï 2018 ʛʛ. 

 

ɺ ʨʦʜʥʠʢʠ 2 ʠ 3 ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʚ ʤʠʢʨʦʙʦʮʝʥʦʟʝ ʧʦʯʚʳ 

ʩʜʚʠʥʫʪʦ ʚ ʧʦʣʴʟʫ ʥʝʬʪʝʦʢʠʩʣʷʶʱʝʡ ʛʨʫʧʧʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʠʟ ʯʝʛʦ 

ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʨʘʡʦʥ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʜʣʠʪʝʣʴʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʝʬʪʝʦʢʠʩʣʷʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʚ ʧʨʦʙʘʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʟʘ 2016 ï 2018 ʛʛ. ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 29. 

 

 

ʈʠʩʫʥʦʢ 29. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʥʝʬʪʝʜʝʩʪʨʫʢʪʦʨʦʚ ʚ ʦʙʨʘʟʮʘʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʚʧʘʜʘʶʱʠʭ ʚ ʨ. ʗʩʳʣ ʚ 

2016 ï 2018 ʛʛ. 
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʙʨʘʟʮʘʭ ʠʟ ʨʦʜʥʠʢʦʚ 1, 2, 7 (ʇʇ 1, 2, 11) 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʝʬʪʝʦʢʠʩʣʷʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʅʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʦʯʝʢ 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʝʬʪʝʦʢʠʩʣʷʶʱʠʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 2017 ʛ. ʠ ʩʦʭʨʘʥʝʥʠʝ ʠʭ ʧʨʠʤʝʨʥʦ ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ ʚ 

2018 ʛ. ɺ ʮʝʣʦʤ, ʧʦ ʠʩʩʣʝʜʦʚʘʥʥʦʤʫ ʨʘʡʦʥʫ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʟʘ ʪʨʠ 

ʛʦʜʘ ʯʠʩʣʝʥʥʦʩʪʠ ʜʘʥʥʦʡ ʵʢʦʣʦʛʦ-ʪʨʦʬʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 

15 ʨʘʟ (ʩ 4.4ʭ103 ʂʆɽ/ʤʣ ʚ 2016 ʛ. ʜʦ 6.4ʭ104 ʂʆɽ/ʤʣ ʚ 2018 ʛ.). ɸʥʘʣʠʟ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʩʪʫʧʣʝʥʠʝ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʫʚʝʣʠʯʠʚʘʣʦʩʴ, ʯʪʦ 

ʧʦʚʣʠʷʣʦ ʥʘ ʤʠʢʨʦʙʦʮʝʥʦʟ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʧʦʩʪʫʧʣʝʥʠʝ ʅʇ ʚ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʥʝ ʪʦʣʴʢʦ ʥʝ 

ʧʨʝʢʨʘʱʘʣʦʩʴ, ʘ ʜʘʞʝ ʫʚʝʣʠʯʠʚʘʣʦʩʴ, ʯʪʦ ʥʝʩʦʤʥʝʥʥʦ ʧʦʚʣʠʷʣʦ ʥʘ 

ʤʠʢʨʦʙʦʮʝʥʦʟ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʉʦʩʪʦʷʥʠʝ ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʧʦʯʚ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʦʮʝʥʝʥʦ ʚ 2016 ʛ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʧʦʯʚʳ ʦʙʥʘʨʫʞʝʥʦ 

ʧʨʝʚʳʰʝʥʠʝ ʬʦʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʥʝʬʪʝʦʢʠʩʣʷʶʱʠʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 15. 

ʊʘʙʣʠʮʘ 15  

ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʦʩʥʦʚʥʳʭ ʵʢʦʣʦʛʦ-ʪʨʦʬʠʯʝʩʢʠʭ ʛʨʫʧʧ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʦʙʨʘʟʮʘʭ ʧʦʯʚʳ, 2016 ʛ. (ʧʦ ʜʘʥʥʳʤ ʣʘʙʦʨʘʪʦʨʠʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʀʥʩʪʠʪʫʪʘ ʵʢʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʋʨʆ ʈɸʅ) 

ˉ ʇʇ ʆʧʠʩʘʥʠʝ 
ʂʆɽ/ʛ ʧʦʯʚʳ ʅʇ, 

ʤʛ/ʢʛ ʛʝʪʝʨʦʪʨʦʬʳ ʥʝʬʪʝʦʢʠʩʣʷʶʱʠʝ 

ʇʇ 0 ʈʦʜʥʠʢ 4 (ʚʳʭʦʜ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ) (2.0Ñ1.0) ʭ 107 (5.1Ñ0.5) ʭ 106 <50 

ʇʇ 1 ʈʦʜʥʠʢ 1 (1.3Ñ0.9) ʭ 107 (1.6Ñ0.9) ʭ 106 <50 

ʇʇ 2 ʈʦʜʥʠʢ 2 (ʚʳʭʦʜ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ) (3.4 Ñ0.2) x 107 (1.8Ñ0.1) ʭ 107 58 

ʇʇ 3 ʈʦʜʥʠʢ 3 (ʚʳʭʦʜ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ) 
(3.3Ñ0.2) x 107 

(2.1Ñ0.1) x 107 

(2.1Ñ0.3) ʭ 107 

(1.8Ñ0.3) ʭ 107 
8886 

ʇʇ 4 ɼʘʤʙʘ (3.0Ñ0.2) x 107 (7.0Ñ0.4) ʭ 105 <50 

ʇʇ 5 
ɺʦʩʭʦʜʷʱʠʝ ʛʨʠʬʦʥʳ  

(ʚʳʭʦʜ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ) 
(9.0Ñ0.9) x 107 (2.4Ñ0.2) ʭ 106 <50 
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ˉ ʇʇ ʆʧʠʩʘʥʠʝ 
ʂʆɽ/ʛ ʧʦʯʚʳ ʅʇ, 

ʤʛ/ʢʛ ʛʝʪʝʨʦʪʨʦʬʳ ʥʝʬʪʝʦʢʠʩʣʷʶʱʠʝ 

ʇʇ 6 ʆʟʝʨʦ (4.0Ñ0.3) x 107 (2.3Ñ0.1) x 106 <50 

ʇʇ 7 ʈʫʯʝʡ (4.7Ñ0.2) x 107 (5.6Ñ0.3) x 106 <50 

ʇʇ 8 ʌʦʥ (5.4Ñ0.4) x 107 (1.4Ñ0.9) x 106 <50 

ʇʇ 9 ʊʨʫʙʦʧʨʦʚʦʜ (2.3Ñ0.3) x 108 (3.1Ñ0.2) x 106 <50 

ʇʇ 10 
ʇʦʥʦʤʘʨʝʚʩʢʘʷ ʧʝʱʝʨʘ  

(ʚʳʭʦʜ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ) 
(1.3Ñ0.7) x 108 (3.8Ñ0.2) x 106 <50 

ʇʇ 11 ʈʦʜʥʠʢ ɸʨʘʧʦʚ ʂʣʶʯ (5.6Ñ0.5) x 107 (2.8Ñ0.2) x 106 <50 

ʇʇ 12 ʈʦʜʥʠʢ ʉʢʘʣʴʥʳʡ ʣʦʛ (5.0Ñ0.3) x 106 (3.6Ñ0.2) x 105 <50 

ʇʇ 13 ɺʳʭʦʜ ʨ. ʗʩʳʣ (2.2Ñ0.3) x 107 (4.0Ñ0.2) x 106 <50 

ʇʇ 14 ɺʝʨʭʦʚʴʝ ʦʚʨʘʛʘ (2.7Ñ0.9) x 107 (7.4Ñ0.1) x 106 <50 

ʇʇ 15 ɿʘʛʨʷʟʥʝʥʥʦʝ ʙʦʣʦʪʦ (4.7Ñ0.4) x 107 (3.0Ñ0.3) x 106 181 

 

ɺ ʬʦʥʦʚʦʡ ʧʨʦʙʝ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʫʨʦʚʝʥʴ ʛʝʪʝʨʦʪʨʦʬʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʣʩʷ ʥʘ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ 

ʩʦʩʪʘʚʣʷʣ (5.4Ñ0.4)x107 ʂʆɽ/ʛ ʧʦʯʚʳ (ʨʠʩʫʥʦʢ 30). 

ɺ ʮʝʣʦʤ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʴ ʜʘʥʥʦʡ ʛʨʫʧʧʳ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʠʞʝ ʬʦʥʦʚʦʛʦ ʫʨʦʚʥʷ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʫʯʘʩʪʢʠ 

ɺʦʩʭʦʜʷʱʠʝ ʛʨʠʬʦʥʳ (ʇʇ 5), ʊʨʫʙʦʧʨʦʚʦʜ (ʇʇ 9) ʠ ʇʦʥʦʤʘʨʝʚʩʢʘʷ ʧʝʱʝʨʘ 

(ʇʇ 10). ɺʩʝ ʪʨʠ ʫʯʘʩʪʢʘ ʩʚʷʟʘʥʳ ʩ ʚʳʭʦʜʦʤ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ, ʢʦʪʦʨʳʝ, ʧʦ 

ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʜʣʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

 

ʈʠʩʫʥʦʢ 30. ʂʦʣʠʯʝʩʪʚʦ ʛʝʪʝʨʦʪʨʦʬʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 

ʤʠʢʨʦʙʦʮʝʥʦʟʝ ʠʩʩʣʝʜʫʝʤʦʡ ʧʦʯʚʳ 
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ʀʥʘʷ ʢʘʨʪʠʥʘ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʘʥʘʣʠʟʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʝʬʪʝʦʢʠʩʣʷʶʱʠʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʨʠʩʫʥʦʢ 31). ʌʦʥʦʚʳʡ ʫʨʦʚʝʥʴ ʜʘʥʥʦʡ ʵʢʦʣʦʛʦ-

ʪʨʦʬʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʣʷʝʪ 1.4Ñ0.9 x 106 ʂʆɽ/ ʛ ʧʦʯʚʳ. 

 

 

ʈʠʩʫʥʦʢ 31. ʂʦʣʠʯʝʩʪʚʦ ʥʝʬʪʝʦʢʠʩʣʷʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 

ʤʠʢʨʦʙʦʮʝʥʦʟʝ ʠʩʩʣʝʜʫʝʤʦʡ ʧʦʯʚʳ 

 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʧʦʯʚʳ ʦʙʥʘʨʫʞʝʥʦ ʧʨʝʚʳʰʝʥʠʝ 

ʬʦʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʥʝʬʪʝʦʢʠʩʣʷʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʝʥʳ ʚ ʧʦʯʚʘʭ ʚʙʣʠʟʠ ʨʦʜʥʠʢʦʚ 2 ʠ 3. ʅʘ 

ʵʪʠʭ ʞʝ ʫʯʘʩʪʢʘʭ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘʠʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʅʇ. ʅʠʞʝ 

ʬʦʥʦʚʦʛʦ ʫʨʦʚʥʷ ʢʦʣʠʯʝʩʪʚʦ ʥʝʬʪʝʦʢʠʩʣʷʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʪʦʯʢʘʭ ɼʘʤʙʘ (ʇʇ 4), ʨʦʜʥʠʢ 8 (ʉʢʘʣʴʥʳʡ ʣʦʛ, ʇʇ 12). 

ʅʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʜʣʷ ʘʥʘʣʠʟʘ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦʩʪʦʷʥʠʷ 

ʤʠʢʨʦʙʦʮʝʥʦʟʘ ʦʪ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴʶ ʥʝʬʪʴʶ ʷʚʣʷʝʪʩʷ ʠʥʜʝʢʩ 

ʩʦʦʪʥʦʰʝʥʠʷ ʥʝʬʪʝʦʢʠʩʣʷʶʱʠʭ ʠ ʛʝʪʝʨʦʪʨʦʬʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʨʠʩʫʥʦʢ 

32) (ɹʫʟʤʘʢʦʚ ʠ ʜʨ., 2018). 

ɺ ʪʦʯʢʘʭ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʝ 

ʧʨʝʚʳʰʘʣ 0.3 ʝʜʠʥʠʮʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʧʨʠʩʫʪʩʪʚʠʠ 
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ʥʝʬʪʝʦʢʠʩʣʷʶʱʝʡ ʛʨʫʧʧʳ. ʅʘʧʨʦʪʠʚ, ʚ ʪʦʯʢʘʭ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʥʜʝʢʩ ʩʦʩʪʘʚʠʣ 0.6 ï 0.8 ʝʜ. 

 

 

ʈʠʩʫʥʦʢ 32. ʉʦʩʪʦʷʥʠʝ ʤʠʢʨʦʙʦʮʝʥʦʟʘ ʧʦʯʚ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

 

ɿʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʩʦʦʪʥʦʰʝʥʠʷ ʥʝʬʪʝʦʢʠʩʣʷʶʱʠʭ ʠ ʛʝʪʝʨʦʪʨʦʬʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʜʣʷ ʦʙʨʘʟʮʦʚ ʧʦʯʚ ʠ ʚʦʜ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 33.  

ʆʜʥʠʤ ʠʟ ʚʠʜʦʚ ʪʝʭʥʦʛʝʥʝʟʘ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚ 

ʷʚʣʷʝʪʩʷ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚʳʨʘʞʝʥʥʳʝ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚ 

ʙʠʪʫʤʠʟʘʮʠʠ. ʅʘ ʨʠʩʫʥʢʝ 34 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʧʨʦʮʝʩʩʘ ʙʠʪʫʤʠʟʘʮʠʠ 

ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʗʩʳʣ. 
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ʈʠʩʫʥʦʢ 33. ɿʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʩʦʦʪʥʦʰʝʥʠʷ ʥʝʬʪʝʦʢʠʩʣʷʶʱʠʭ ʠ 

ʛʝʪʝʨʦʪʨʦʬʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 2016 ʛ. 
 

ɺ ʚʝʨʭʦʚʴʷʭ ʣʦʛʘ ɸʨʘʧʦʚ ʂʣʶʯ ʨʘʩʧʦʣʦʞʝʥʳ ʢʫʩʪ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ 

ʩʢʚʘʞʠʥ ˉ9 (ˉˉ 701, 703, 707, 715) ʠ ʥʘʛʥʝʪʘʪʝʣʴʥʘʷ ʩʢʚʘʞʠʥʘ 760, ʧʦ ʚʩʝʡ 

ʚʠʜʠʤʦʩʪʠ, ʦʥʠ ʠ ʷʚʣʷʶʪʩʷ ʧʝʨʚʠʯʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʠʟʫʯʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʫʛʣʝʚʦʜʦʨʦʜʳ ʧʦʩʪʫʧʘʶʪ ʚ ʚʦʜʥʫʶ ʩʨʝʜʫ ʠʣʠ ʥʘ 

ʙʣʠʟʣʝʞʘʱʠʝ ʧʣʘʢʦʨʥʳʝ ʧʦʯʚʳ, ʦʪʢʫʜʘ ʩʦ ʚʨʝʤʝʥʝʤ ʥʝʬʪʴ ʪʘʢʞʝ 

ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ. ɺʦʜʥʳʝ ʦʙʲʝʢʪʳ ʠ ʧʣʘʢʦʨʥʳʝ ʧʦʯʚʳ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʤʦʛʫʪ ʟʘʛʨʷʟʥʠʪʴ ʜʦʥʥʳʝ ʦʩʘʜʢʠ, ʧʦʡʤʝʥʥʳʝ ʧʦʯʚʳ, ʧʦʩʪʫʧʠʪʴ ʯʝʨʝʟ 




































































































































































