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ʋɺʆɼ 

ʂʘʨʪʦʛʨʘʬʠʨʘʥʝʪʦ ʥʘ ʛʝʦʣʦʞʢʠʷ ʨʠʩʢ ʚ ɹʲʣʛʘʨʠʷ ʝ ʧʦʩʣʝʜʥʠʷʪ ʝʪʘʧ ʦʪ ʝʜʠʥ ʜʲʣʲʛ 

ʧʦʩʣʝʜʦʚʘʪʝʣʝʥ ʧʨʦʮʝʩ, ʧʨʝʤʠʥʘʚʘʱ ʧʨʝʟ ʧʨʝʜʚʘʨʠʪʝʣʥʠʪʝ ʝʪʘʧʠ ʥʘ ʩʲʙʠʨʘʥʝ ʥʘ 

ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘ ʚʩʝʢʠ ʨʘʟʨʫʰʠʪʝʣʝʥ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩ ʠ ʦʮʝʥʢʘʪʘ ʠ ʢʘʨʪʠʨʘʥʝʪʦ ʥʘ 

ʥʘʰʘʪʘ ʪʝʨʠʪʦʨʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʝʜʠʥʠʯʥʘʪʘ ʠ ʩʫʤʘʨʥʘ  ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ.  

ʅʘʩʪʦʷʱʘʪʘ ʟʘʜʘʯʘ ʝ ʩʲʩʪʘʚʝʥʘ ʚ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ɼʦʛʦʚʦʨ ˉ ʈɼ 02-29-

640/18.12.2015 ʛ. ʩ ʧʨʝʜʤʝʪ Ăʀʟʨʘʙʦʪʚʘʥʝ ʥʘ ʘʥʘʣʠʟ, ʦʮʝʥʢʘ ʠ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ 

ʛʝʦʣʦʞʢʠʷ ʨʠʩʢò, ʤʝʞʜʫ ʄʈʈɹ ʠ ɻʝʦʣʦʛʠʯʝʩʢʠʷ ʠʥʩʪʠʪʫʪ ï ɹɸʅ. ʅʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ 

ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʛʝʦʣʦʞʢʠʷ ʨʠʩʢ ʧʨʦʠʟʣʠʟʘ ʦʪ ʥʫʞʜʠʪʝ ʥʘ ʩʪʦʧʘʥʩʢʦʪʦ ʠ ʫʩʪʦʡʯʠʚʦ 

ʨʘʟʚʠʪʠʝ ʥʘ ʥʘʰʘʪʘ ʩʪʨʘʥʘ. ʊʦʚʘ ʠʟʠʩʢʚʘ ʜʘ ʩʝ ʟʥʘʷʪ ʦʧʘʩʥʦʩʪʠʪʝ, ʢʦʠʪʦ ʧʨʦʠʟʪʠʯʘʪ ʦʪ 

ʛʝʦʣʦʞʢʦ ʝʩʪʝʩʪʚʦ; ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʥʘʡ-ʟʘʩʪʨʘʰʘʚʘʱʠʪʝ ʥʠ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩʠ ʠ ʷʚʣʝʥʠʷ; 

ʦʮʝʥʢʘ ʥʘ ʧʦʪʝʥʮʠʘʣʘ ʦʪ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʪʝʟʠ ʷʚʣʝʥʠʷ, ʪʷʭʥʘʪʘ ʦʧʘʩʥʦʩʪ ʠ ʧʨʦʠʟʪʠʯʘʱʠʷ 

ʨʠʩʢ.  

ʉʘʤʘʪʘ ʦʮʝʥʢʘ ʥʘ ʛʝʦʣʦʞʢʠʷ ʨʠʩʢ ʝ ʧʨʝʜʰʝʩʪʚʘʥʘ ʦʪ ʨʝʜʠʮʘ ʜʨʫʛʠ ʛʝʦʣʦʞʢʠ 

ʦʮʝʥʢʠ ï ʥʘ ʧʦʜʘʪʣʠʚʦʩʪʪʘ, ʥʘ ʦʧʘʩʥʦʩʪʪʘ, ʥʘ ʫʷʟʚʠʤʦʩʪʪʘ. ɺ Ăʄʝʪʦʜʠʢʘʪʘ ʟʘ ʦʮʝʥʢʘ ʥʘ 

ʛʝʦʣʦʞʢʠʷ ʨʠʩʢò (ʦʜʦʙʨʝʥʘ ʩʲʩ ɿʘʧʦʚʝʜ ˉ ʈɼ-02-14-1241/15.12.2014 ʛ. ʥʘ ʤʠʥʠʩʪʲʨʘ ʥʘ 

ʨʝʛʠʦʥʘʣʥʦʪʦ ʨʘʟʚʠʪʠʝ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦʪʦ) ʝ ʧʦʢʘʟʘʥʘ ʪʘʟʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʜʦʢʘʪʦ ʩʝ 

ʩʪʠʛʥʝ ʜʦ ʢʨʘʡʥʠʪʝ ʦʮʝʥʢʠ ʠ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʛʝʦʣʦʞʢʠʷ ʨʠʩʢ. ʊʦʟʠ ʨʠʩʢ ʝ ʥʘʡ-ʯʝʩʪʦ 

ʬʫʥʢʮʠʷ ʥʘ ʥʷʢʦʣʢʦ ʨʘʟʨʫʰʠʪʝʣʥʠ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩʘ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʛʝʦʣʦʞʢʠ 

ʩʲʙʠʪʠʷ, ʢʦʠʪʦ ʩʘ ʚʟʘʠʤʥʦ ʦʙʚʲʨʟʘʥʠ. ʊʘʢʘ ʩʝ ʩʪʠʛʘ ʜʦ ʦʮʝʥʢʠ ʥʘ ʛʝʦʣʦʞʢʠ ʨʠʩʢ ʟʘ ʜʘʜʝʥ 

ʧʨʦʮʝʩ ʠ ʥʘ ʛʝʦʣʦʞʢʠʷ ʨʠʩʢ ʩ ʢʫʤʫʣʘʪʠʚʝʥ ʭʘʨʘʢʪʝʨ.  

ɺʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʛʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ, ʩ ʢʦʷʪʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩʪʨʘʥʘʪʘ, 

ʧʨʝʜʦʧʨʝʜʝʣʷ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʘʥʘʣʠʟʠʨʘʥʝ, ʦʮʝʥʢʘ ʠ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʛʝʦʣʦʞʢʠʷ 

ʨʠʩʢ. 

ʊʝʨʠʪʦʨʠʷʪʘ ʥʘ ʩʪʨʘʥʘʪʘ ʝ ʧʦʜʣʦʞʝʥʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʧʦʯʪʠ ʚʩʠʯʢʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʠ ʠ ʨʘʟʨʫʰʠʪʝʣʥʠ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩʠ ʠ ʷʚʣʝʥʠʷ, ʢʦʠʪʦ ʩʝ ʦʙʝʜʠʥʷʚʘʪ ʧʦʜ 

ʥʘʠʤʝʥʦʚʘʥʠʝʪʦ ʛʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ: ʪʝʢʪʦʥʩʢʠ ʜʚʠʞʝʥʠʷ, ʘʙʨʘʟʠʷ, ʝʨʦʟʠʷ, ʩʚʣʘʯʠʱʘ, 

ʩʨʫʪʠʱʘ, ʧʨʦʧʘʜʘʥʝ, ʩʣʷʛʘʥʝ, ʥʘʙʲʙʚʘʥʝ, ʚʪʝʯʥʷʚʘʥʝ ʥʘ ʜʠʩʧʝʨʩʥʠ ʥʘʩʣʘʛʠ ʠ ʜʨ. ʊʷʭʥʘʪʘ 

ʧʨʦʷʚʘ ʧʨʠʯʠʥʷʚʘ ʯʦʚʝʰʢʠ ʞʝʨʪʚʠ, ʨʘʟʨʫʰʝʥʠʷ ʥʘ ʩʛʨʘʜʠ, ʩʲʦʨʲʞʝʥʠʷ ʠ ʠʩʪʦʨʠʯʝʩʢʠ 

ʧʘʤʝʪʥʠʮʠ, ʚʣʦʰʘʚʘʥʝ ʥʘ ʫʩʣʦʚʠʷʪʘ ʚ ʟʝʤʥʘʪʘ ʩʨʝʜʘ, ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʧʣʦʜʦʨʦʜʠʝʪʦ ʥʘ 

ʧʦʯʚʠʪʝ, ʧʨʝʜʠʟʚʠʢʚʘʥʝ ʥʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʠ ʝʢʦʣʦʛʠʯʥʠ ʠʟʤʝʥʝʥʠʷ ʠ ʜʨ. 

ʇʣʦʱʥʠʷʪ ʦʙʭʚʘʪ, ʧʝʨʠʦʜʠʯʥʦʩʪʪʘ ʠ ʯʝʩʪʦʪʘʪʘ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʠ ʪʝʞʝʩʪʪʘ ʥʘ 

ʧʦʩʣʝʜʩʪʚʠʷʪʘ ʠʤ ʚʲʨʭʫ ʭʦʨʘʪʘ, ʤʘʪʝʨʠʘʣʥʘʪʘ ʢʫʣʪʫʨʘ ʠ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʚʘʨʠʨʘʪ ʚ ʪʚʲʨʜʝ 
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ʰʠʨʦʢʠ ʛʨʘʥʠʮʠ. ʅʘʡ-ʦʧʘʩʥʠʪʝ ʦʪ ʪʷʭ ʥʦʩʷʪ ʧʨʷʢʘ ʟʘʧʣʘʭʘ ʠʣʠ ʢʦʩʚʝʥʦ ʧʨʝʜʠʟʚʠʢʚʘʪ 

ʘʢʪʠʚʠʟʠʨʘʥʝʪʦ ʥʘ ʜʨʫʛʠ ʧʨʦʮʝʩʠ ʩ ʘʥʘʣʦʛʠʯʥʠ ʧʦʩʣʝʜʠʮʠ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʥʘ ʛʝʦʣʦʞʢʠʷ ʨʠʩʢ ʠ 

ʢʘʨʪʦʛʨʘʬʠʨʘʥʝʪʦ ʥʘ ʛʝʦʣʦʞʢʠʷ ʨʠʩʢ ʝ ʯʘʩʪ ʦʪ ʪʝʤʘʪʠʯʥʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʫʩʣʦʚʠʝ ʧʦ 

ʮʝʣ 5.1. Ăʇʨʝʚʝʥʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʠʩʢʘñ ʦʪ ʉʧʦʨʘʟʫʤʝʥʠʝʪʦ ʟʘ ʧʘʨʪʥʴʦʨʩʪʚʦ ʥʘ 

ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ, ʦʯʝʨʪʘʚʘʱʦ ʧʦʤʦʱʪʘ ʦʪ ɽʚʨʦʧʝʡʩʢʠʪʝ ʩʪʨʫʢʪʫʨʥʠ ʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʠ ʬʦʥʜʦʚʝ ʟʘ ʧʝʨʠʦʜʘ 2014-2020 ʛ. ʉʲʛʣʘʩʥʦ ʧʨʠʝʪʦʪʦ ʈʝʰʝʥʠʝ ˉ 

1313/2013/ɽʉ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ ʠ ʥʘ ʉʲʚʝʪʘ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʦʪʥʦʩʥʦ 

ʄʝʭʘʥʠʟʲʤ ʟʘ ʛʨʘʞʜʘʥʩʢʘ ʟʘʱʠʪʘ ʥʘ ʉʲʶʟʘ, ʩʪʨʘʥʠʪʝ-ʯʣʝʥʢʠ ʜʘ ʧʨʝʜʩʪʘʚʷʪ ʘʢʪʫʘʣʥʠ 

ʦʮʝʥʢʠ ʥʘ ʨʠʩʢʘ ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʙʝʜʩʪʚʠʷ (ʚ ʪ. ʯ. ʛʝʦʣʦʞʢʠ ʨʠʩʢ). 

ɸʥʘʣʠʟʲʪ, ʦʮʝʥʢʘʪʘ ʠ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝʪʦ ʥʘ ʛʝʦʣʦʞʢʠʷ ʨʠʩʢ ʩʘ ʚ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʈʝʰʝʥʠʝ ˉ 668 ʥʘ ʄʠʥʠʩʪʝʨʩʢʠʷ ʩʲʚʝʪ (ʈʄʉ) ʦʪ 06.08. 2012 ʛ. (ʠʟʤ. ʠ ʜʦʧ. ʩ ʈʄʉ ˉ 102 

ʦʪ 14.02.2013 ʛ., ʈʄʉ ˉ 597 ʦʪ 04.10.2013 ʛ. ʠ ʈʄʉ ˉ 116 ʦʪ 05.03.2014 ʛ.) ʟʘ ʦʜʦʙʨʷʚʘʥʝ 

ʥʘ ʩʧʠʩʲʢ ʩ ʜʝʡʩʪʚʠʷ, ʩʨʦʢʦʚʝ ʠ ʦʪʛʦʚʦʨʥʠ ʠʥʩʪʠʪʫʮʠʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʠʪʝ 

ʫʩʣʦʚʠʷ ʟʘ ʩʨʝʜʩʪʚʘʪʘ ʦʪ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʟʘ ʧʨʦʛʨʘʤʝʥ ʧʝʨʠʦʜ 2014-2020 ʛ. ʊʝʟʠ 

ʠʟʠʩʢʚʘʥʠʷ ʩʘ ʟʘʣʦʞʝʥʠ ʠ ʚ ʅʘʨʝʜʙʘʪʘ ʟʘ ʫʩʣʦʚʠʷʪʘ, ʨʝʜʘ ʠ ʦʨʛʘʥʠʪʝ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ 

ʘʥʘʣʠʟ, ʦʮʝʥʢʘ ʠ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʨʠʩʢʦʚʝʪʝ ʦʪ ʙʝʜʩʪʚʠʷ. 

ʎʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʝʪʦ ʠʟʩʣʝʜʚʘʥʝ ʝ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʥʘ ʛʝʦʣʦʞʢʠʷ 

ʨʠʩʢ (ʘʢʪʠʚʥʠ ʨʘʟʣʦʤʠ, ʝʨʦʟʠʷ, ʘʙʨʘʟʠʷ, ʩʨʫʪʠʱʘ, ʩʚʣʘʯʠʱʘ, ʢʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ, 

ʧʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ, ʚʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ, ʥʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ) ʧʦ 

ʦʜʦʙʨʝʥʘʪʘ ʄʝʪʦʜʠʢʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʛʝʦʣʦʞʢʠʷ ʨʠʩʢ ʠ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝʪʦ ʥʘ ʛʝʦʣʦʞʢʠʷ ʨʠʩʢ 

ʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʅʘʨʝʜʙʘʪʘ ʟʘ ʫʩʣʦʚʠʷʪʘ, ʨʝʜʘ ʠ ʦʨʛʘʥʠʪʝ ʟʘ 

ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʘʥʘʣʠʟ, ʦʮʝʥʢʘ ʠ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʨʠʩʢʦʚʝʪʝ ʦʪ ʙʝʜʩʪʚʠʷ ʠ 

ʧʨʠʦʨʠʪʝʪʥʠʪʝ ʜʝʡʥʦʩʪʠ, ʧʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʅʘʮʠʦʥʘʣʥʘ ʧʨʦʛʨʘʤʘ ʟʘ ʧʨʝʚʝʥʮʠʷ ʠ 

ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʩʚʣʘʯʠʱʘʪʘ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ, ʝʨʦʟʠʷʪʘ ʠ ʘʙʨʘʟʠʷʪʘ 

ʥʘ ɼʫʥʘʚʩʢʦʪʦ ʠ ʏʝʨʥʦʤʦʨʩʢʦʪʦ ʢʨʘʡʙʨʝʞʠʝ 2015-2020  ʛ.  

ʉ ʪʘʟʠ ʨʘʟʨʘʙʦʪʢʘ ʩʝ ʮʝʣʠ: 1) ʜʘ ʩʝ ʘʥʘʣʠʟʠʨʘ ʠ ʦʮʝʥʠ ʧʦ ʦʜʦʙʨʝʥʘʪʘ ʤʝʪʦʜʠʢʘ 

ʛʝʦʣʦʞʢʠʷ ʨʠʩʢ, ʚʢʣʶʯʚʘʱ ʨʠʩʢʦʚʝ ʦʪ ʩʚʣʘʯʠʱʘ, ʩʨʫʪʠʱʘ, ʘʢʪʠʚʥʠ ʨʘʟʣʦʤʠ ʠ ʜʨʫʛʠ 

ʛʝʦʣʦʞʢʠ ʦʧʘʩʥʦʩʪʠ, ʢʘʪʦ ʯʘʩʪ ʦʪ ʨʠʩʢʦʚʝʪʝ ʦʪ ʙʝʜʩʪʚʠʷ ʠ ʜʘ ʩʝ ʢʘʨʪʦʛʨʘʬʠʨʘ ʛʝʦʣʦʞʢʠʷ 

ʨʠʩʢ; 2) ʜʘ ʩʝ ʜʘʜʝ ʦʪʛʦʚʦʨ ʥʘ ʢʣʶʯʦʚʠ ʠʟʠʩʢʚʘʥʠʷ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦʪʦ ʫʩʣʦʚʠʝ ʟʘ ʥʘʣʠʯʠʝ 

ʥʘ ʦʩʥʦʚʘʥʠ ʥʘ ʨʠʩʢʘ ʢʨʠʪʝʨʠʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʧʨʠʦʨʠʪʝʪʠʪʝ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʠʥʚʝʩʪʠʮʠʠʪʝ, ʢʘʢʪʦ ʧʨʠ ʩʮʝʥʘʨʠʠ ʩ ʝʜʠʥ ʨʠʩʢ, ʪʘʢʘ ʠ ʧʨʠ ʤʥʦʞʝʩʪʚʦ ʨʠʩʢʦʚʝ. 

  



˗́̑̓̏̄̑́̉̑́̎̆̕ ̎́ ̠̄̆̏̌̏̇̋̉ ̑̉̒̋ ̅̆̋̆̍̃̑̉ φτυϊ ̄Ȣ 

 

ɻʝʦʣʦʛʠʯʝʩʢʠ ʠʥʩʪʠʪʫʪ - ɹɸʅ ̒̓̑Ȣ 6 
 

ʈʠʩʢʦʚʝʪʝ ʦʪ ʧʨʠʨʦʜʥʠ ʙʝʜʩʪʚʠʷ ʚʲʚ ʬʦʢʫʩʘ ʥʘ ʩʚʝʪʦʚʥʘʪʘ ʧʦʣʠʪʠʢʘ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʩʧʦʨʘʟʫʤʝʥʠʷ 
 

ʇʨʝʟ 2015 ʛ. ʠ ʩʣʝʜ ʪʦʚʘ ʆʬʠʩʲʪ ʥʘ ʆʙʝʜʠʥʝʥʠʪʝ ʅʘʮʠʠ ʟʘ ʅʘʤʘʣʷʚʘʥʝ ʥʘ ʈʠʩʢʘ ʦʪ 

ʙʝʪʩʪʚʠʷ - United Nations Office for Desaster Risk Reduction) (UNISDR ANNUAL 

REPORT 2015) ʩʝ ʩʪʨʝʤʠ ʢʲʤ ʧʨʦʜʲʣʞʘʚʘʥʝ ʘʥʛʘʞʠʤʝʥʪʘ ʦʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʪʝ 

ʩʪʨʘʥʠ ʟʘ ʧʨʠʚʝʞʜʘʥʝ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʮʝʣʠʪʝ, ʜʦʛʦʚʦʨʝʥʠ ʚ ʈʘʤʢʦʚʘʪʘ ʧʨʦʛʨʘʤʘ ʦʪ 

ʉʝʥʜʘʡ (2015), ʦʪʥʘʩʷʱʘ ʩʝ ʟʘ ʧʝʨʠʦʜʘ 2015-2030 ʛʦʜʠʥʘ, ʚ ʦʙʣʘʩʪʠ ʢʘʪʦ ʩʠʩʪʝʤʠ ʟʘ 

ʨʘʥʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ, ʨʠʩʢʦʚʠ ʦʮʝʥʢʠ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʠʩʢʘ. ʆʩʚʝʥ ʪʦʚʘ, 

ʥʝʦʙʭʦʜʠʤ ʝ ʠ ʘʥʛʘʞʠʤʝʥʪ ʟʘ ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʚ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʈʘʤʢʦʚʘʪʘ ʧʨʦʛʨʘʤʘ ʦʪ ʉʝʥʜʘʡ (2015) ʟʘ ʧʝʨʠʦʜʘ 2015-2030 ʛʦʜʠʥʘ, ʢʘʪʦ ʩʝ 

ʛʘʨʘʥʪʠʨʘ, ʯʝ ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘ ʨʠʩʢʘ ʝ ʜʦʩʪʲʧʥʘ ʠ ʯʨʝʟ ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ 

ʥʘʮʠʦʥʘʣʥʠʪʝ ʧʨʘʚʠʪʝʣʩʪʚʘ, ʯʘʩʪʥʠʷ ʩʝʢʪʦʨ, ʥʘʫʯʥʠʪʝ ʠ ʪʝʭʥʠʯʝʩʢʠ ʦʙʱʥʦʩʪʠ ʠ 

ʠʥʩʪʠʪʫʮʠʠ, ʟʘ ʜʘ ʩʝ ʩʲʙʝʨʘʪ ʨʠʩʢʦʚʠʪʝ ʦʮʝʥʢʠ ʠ ʩʝ ʥʘʙʘʚʠ ʥʝʦʙʭʦʜʠʤʘʪʘ 

ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʚʟʝʤʘʥʝʪʦ ʥʘ ʨʝʰʝʥʠʷ ʠ ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ ʢʫʣʪʫʨʘʪʘ 

ʥʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʦʙʱʥʦʩʪʠʪʝ. 

 ɽʚʨʦʧʝʡʩʢʠʷʪ ʩʲʶʟ ʥʝ ʩʘʤʦ ʫʯʘʩʪʚʘ ʚ ʠʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʪʘʟʠ ʨʘʤʢʘ, ʥʦ ʝ ʠ 

ʨʘʜʝʪʝʣ ʟʘ ʥʝʡʥʦʪʦ ʩʧʘʟʚʘʥʝ ʠ ʧʨʠʣʘʛʘʥʝ, ʢʘʪʦ ʨʘʙʦʪʘʪʘ ʧʦ ʫʪʦʯʥʷʚʘʥʝ ʥʘ 

ʪʝʨʤʠʥʦʣʦʛʠʷʪʘ ʠ ʧʦʩʪʘʚʝʥʠʪʝ ʟʘʜʘʯʠ ʧʨʦʜʲʣʞʘʚʘ ʧʦʩʪʦʷʥʥʥʦ ʩ ʨʘʙʦʪʥʠ ʩʨʝʱʠ ʥʘ 

ʝʢʩʧʝʨʪʠ ʦʪ ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ. ʊʘʢʘ ʙʷʭʘ ʧʨʦʚʝʜʝʥʠ ɺʪʦʨʦʪʦ ʦʬʠʮʠʘʣʥʦ ʟʘʩʝʜʘʥʠʝ 

ʥʘ ʆʪʚʦʨʝʥʘʪʘ ʤʝʞʜʫʧʨʘʚʠʪʝʣʩʪʚʝʥʘ ʝʢʩʧʝʨʪʥʘ ʨʘʙʦʪʥʘ ʛʨʫʧʘ (10 ï 11 ʬʝʚʨʫʘʨʠ 

2016 ʛ., ɾʝʥʝʚʘ) ʠ ʊʨʝʪʘʪʘ ʩʝʩʠʷ ʥʘ ʆʪʚʦʨʝʥʘʪʘ ʤʝʞʜʫʧʨʘʚʠʪʝʣʩʪʚʝʥʘ ʝʢʩʧʝʨʪʥʘ 

ʨʘʙʦʪʥʘ ʛʨʫʧʘ (OIEWG - Intergovernmental Expert Working Group on Terminology 

and Indicators Relating to Disaster Risk Reduction) ʧʦ ʪʝʨʤʠʥʦʣʦʛʠʷ ʠ ʠʥʜʠʢʘʪʦʨʠ, 

ʩʚʲʨʟʘʥʠ ʩ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʠʩʢʘ ʦʪ ʙʝʜʩʪʚʠʷ (14 ï 18 ʥʦʝʤʚʨʠ 2016 ʛ., ɾʝʥʝʚʘ). 

ɻʣʘʚʝʥ ʦʨʛʘʥʠʟʘʪʦʨ ʥʘ ʪʝʟʠ ʩʨʝʱʠ ʝ ʉʣʫʞʙʘʪʘ ʥʘ ʆʆʅ ʟʘ ɹʝʜʩʪʚʠʷʪʘ ʠ ʥʘʤʘʣʷʚʘʥʝ 

ʥʘ ʨʠʩʢʘ (UNISDR - United Nations Office for Disaster  Risk Reduction). 

 ʈʘʤʢʘʪʘ ʥʘ ʉʝʥʜʘʡ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʠʩʢʘ ʦʪ ʙʝʜʩʪʚʠʷ ʟʘ ʧʝʨʠʦʜʘ 2015-2030 

ʛ. ʙʝ ʧʨʠʝʪʘ ʥʘ ʊʨʝʪʘʪʘ ʉʚʝʪʦʚʥʘʪʘ ʢʦʥʬʝʨʝʥʮʠʷ ʥʘ ʆʆʅ ʚ ʉʝʥʜʘʡ, ʗʧʦʥʠʷ, ʥʘ 18 

ʤʘʨʪ, 2015 ʛ. (Sendai Framework for Disaster Risk Reduction 2015- 2030). ʊʦʚʘ ʝ 

ʨʝʟʫʣʪʘʪ ʦʪ ʢʦʥʩʫʣʪʘʮʠʠʪʝ ʤʝʞʜʫ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʪʝ ʩʪʨʘʥʠ, ʠʥʠʮʠʠʨʘʥʠ ʤʘʨʪ 2012 
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ʠ ʤʝʞʜʫʧʨʘʚʠʪʝʣʩʪʚʝʥʠʪʝ ʧʨʝʛʦʚʦʨʠ ʦʪ ʶʣʠ 2014 ʜʦ ʤʘʨʪ 2015 ʛ., ʧʦʜʢʨʝʧʝʥʠ ʦʪ 

ʉʣʫʞʙʘʪʘ ʥʘ ʆʆʅ ʟʘ ʅʘʤʘʣʷʚʘʥʝ ʥʘ ʨʠʩʢʘ ʙʝʜʩʪʚʠʷʪʘ (UNISDR) ʧʦ ʠʩʢʘʥʝ ʥʘ 

ʆʙʱʦʪʦ ʩʲʙʨʘʥʠʝ ʥʘ ʆʆʅ. 

 ʈʘʤʢʘʪʘ ʉʝʥʜʘʡ (2015) ʝ ʠʥʩʪʨʫʤʝʥʪʲʪ ʥʘʩʣʝʜʥʠʢ ʥʘ ʈʘʤʢʘʪʘ ʟʘ ʜʝʡʩʪʚʠʝ ʦʪ 

ʍʠʦʛʦ (Hyogo Framework for Action - 2005-2015, HFA 2005) ʟʘ ʧʝʨʠʦʜʘ 2005-2015 ʛ, 

ʮʝʣʷʱʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʜʲʨʞʘʚʠʪʝ ʠ ʦʙʱʥʦʩʪʠʪʝ ʧʨʦʪʠʚ ʨʠʩʢʘ ʦʪ 

ʙʝʜʩʪʚʠʷ. ʈʘʤʢʘʪʘ ʟʘ ʜʝʡʩʪʚʠʝ ʦʪ ʍʠʦʛʦ (HFA 2005) ʝ ʙʠʣʘ ʟʘʤʠʩʣʝʥʘ ʜʘ ʜʘʜʝ 

ʜʦʧʲʣʥʠʪʝʣʝʥ ʪʣʘʩʲʢ ʥʘ ʛʣʦʙʘʣʥʘʪʘ ʨʘʙʦʪʘʪʘ ʧʦ ʨʝʜʘ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ ʈʘʤʢʘ ʟʘ 

ʜʝʡʩʪʚʠʝ ʦʪ ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ ʜʝʢʘʜʘ ʟʘ ʅʘʤʘʣʷʚʘʥʝ ʥʘ ʇʨʠʨʦʜʥʠʪʝ ʙʝʜʩʪʚʠʷʪʘ ʦʪ 

1989 ʛ. ʟʘ ʧʝʨʠʦʜʘ 1990-1999ʛ., ʠ ʉʪʨʘʪʝʛʠʷʪʘ ʦʪ ʁʦʢʦʭʘʤʘ (1994) ʟʘ ʧʦ-ʩʠʛʫʨʝʥ 

ʩʚʷʪ ʩ ʥʘʩʦʢʠ ʟʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝʪʦ ʥʘ ʧʨʠʨʦʜʥʠ ʙʝʜʩʪʚʠʷ, ʛʦʪʦʚʥʦʩʪ, ʦʛʨʘʥʠʯʘʚʘʥʝ 

ʠ ʧʣʘʥ ʟʘ ʜʝʡʩʪʚʠʝ ʧʨʦʪʠʚ ʪʷʭ, ʧʨʠʝʪʠ ʧʨʝʟ 1994 ʛ., ʢʘʢʪʦ ʠ ʤʝʨʢʠʪʝ, ʜʘʜʝʥʠ ʚ 

ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ ʉʪʨʘʪʝʛʠʷ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʙʝʜʩʪʚʠʷʪʘ ʦʪ 1999 ʛʦʜʠʥʘ. 

 ʈʘʤʢʘʪʘ ʉʝʥʜʘʡ  ʠ ʟʘ ʧʝʨʠʦʜʘ 2015-2030 ʛ. ʠʟʨʘʟʷʚʘ ʩʣʝʜʥʦʪʦ:  

¶ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʦ-ʜʦʙʨʦ ʨʘʟʙʠʨʘʥʝ ʥʘ ʨʠʩʢʘ ʦʪ ʙʝʜʩʪʚʠʷ ʚʲʚ 

ʚʩʠʯʢʠʪʝ ʤʫ ʠʟʤʝʨʝʥʠʷ - ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʝʢʩʧʦʟʠʮʠʷʪʘ, 

ʫʷʟʚʠʤʦʩʪʪʘ ʠ ʦʧʘʩʥʦʩʪʠʪʝ;  

¶ ʥʘ ʧʦʜʦʙʨʷʚʘʥʝ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʨʠʩʢʘ ʦʪ ʙʝʜʩʪʚʠʷ, ʚʢʣʶʯʠʪʝʣʥʦ 

ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠ ʧʣʘʪʬʦʨʤʠ;  

¶ ʦʪʯʝʪʥʦʩʪ ʟʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʨʠʩʢʘ ʦʪ ʙʝʜʩʪʚʠʷ;  

¶ ʛʦʪʦʚʥʦʩʪ ʟʘ ʧʦ-ʜʦʙʨʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ;  

¶ ʧʨʠʟʥʘʚʘʥʝ ʥʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʪʝ ʩʪʨʘʥʠ ʠ ʪʝʭʥʠʪʝ ʨʦʣʠ;  

¶ ʤʦʙʠʣʠʟʘʮʠʷ ʥʘ ʨʠʩʢ-ʯʫʚʩʪʚʠʪʝʣʥʠ ʠʥʚʝʩʪʠʮʠʠ, ʟʘ ʜʘ ʩʝ ʠʟʙʝʛʥʝ 

ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʥʦʚ ʨʠʩʢ;  

¶ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʟʜʨʘʚʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʢʫʣʪʫʨʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ ʠ 

ʨʘʙʦʪʥʠʪʝ ʤʝʩʪʘ; 

¶  ʫʢʨʝʧʚʘʥʝ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʛʣʦʙʘʣʥʦʪʦ 

ʧʘʨʪʥʴʦʨʩʪʚʦ, ʜʘʨʠʪʝʣʩʢʠ-ʠʥʬʦʨʤʠʨʘʥʠ ʧʦʣʠʪʠʢʠ ʟʘ ʨʠʩʢʘ ʠ 

ʧʨʦʛʨʘʤʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʬʠʥʘʥʩʦʚʘ ʧʦʜʢʨʝʧʘ ʠ ʟʘʝʤʠ ʦʪ 

ʤʝʞʜʫʥʘʨʦʜʥʠ ʬʠʥʘʥʩʦʚʠ ʠʥʩʪʠʪʫʮʠʠ. 
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 ʅʘʣʠʮʝ ʝ ʩʲʱʦ ʪʘʢʘ ʷʩʥʦ ʧʨʠʟʥʘʚʘʥʝ ʥʘ ʛʣʦʙʘʣʥʘ ʧʣʘʪʬʦʨʤʘ ʟʘ ʥʘʤʘʣʷʚʘʥʝ 

ʥʘ ʨʠʩʢʘ ʦʪ ʙʝʜʩʪʚʠʷʪʘ, ʢʘʢʪʦ ʠ ʟʘ ʨʝʛʠʦʥʘʣʥʠ ʧʣʘʪʬʦʨʤʠ, ʢʘʪʦ ʩʝ ʫʪʚʲʨʜʷʪ 

ʤʝʭʘʥʠʟʤʠ ʟʘ ʩʲʛʣʘʩʫʚʘʥʦʩʪ ʚ ʧʣʘʥʦʚʝʪʝ, ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʝʨʠʦʜʠʯʥʠʪʝ ʧʨʝʛʣʝʜʠ ʚ 

ʧʦʜʢʨʝʧʘ ʥʘ ʦʨʛʘʥʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʆʆʅ. 

 ʈʘʤʢʘʪʘ ʦʪ ʉʝʥʜʘʡ ʘʢʮʝʥʪʠʨʘ ʠ ʚʲʨʭʫ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʨʠʩʢʦʚʝ, 

ʢʘʪʦ ʦʙʨʲʱʘ ʚʥʠʤʘʥʠʝ ʚʲʨʭʫ ʥʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʫʷʟʚʠʤʦʩʪʪʘ ʢʲʤ ʚʝʯʝ ʩʲʱʝʩʪʚʫʚʘʱʠ 

ʨʠʩʢʦʚʝ. ɼʨʫʛ ʚʘʞʝʥ ʤʦʤʝʥʪ ʚ ʪʘʟʠ ʨʘʤʢʘ ʝ ʧʦʜʦʙʨʷʚʘʥʝ ʫʯʘʩʪʠʝʪʦ ʥʘ 

ʛʨʘʞʜʘʥʩʢʦʪʦ ʦʙʱʝʩʪʚʦ ʠ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʤʝʩʪʥʦ ʨʘʚʥʠʱʝ. ɺʘʞʥʦ ʟʥʘʯʝʥʠʝ ʩʝ 

ʦʪʜʘʚʘ ʠ ʥʘ ʫʯʘʩʪʠʝʪʦ ʥʘ ʯʘʩʪʥʠʷ ʩʝʢʪʦʨ ʠ ʥʘʫʯʥʠʪʝ ʩʨʝʜʠ.  

 ʈʘʤʢʘʪʘ ʦʪ ʉʝʥʜʘʡ ʥʘʩʲʨʯʘʚʘ ʚʟʘʠʤʥʦʪʦ ʦʙʫʯʝʥʠʝ ʠ ʦʙʤʝʥ ʥʘ ʜʦʙʨʠ 

ʧʨʘʢʪʠʢʠ ʯʨʝʟ ʜʦʙʨʦʚʦʣʥʠ ʠ ʩʘʤʦʠʥʠʮʠʠʨʘʥʠ ʧʘʨʪʥʴʦʨʩʢʠ ʧʨʦʚʝʨʢʠ ʤʝʞʜʫ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʪʝ ʜʲʨʞʘʚʠ. ʊʘʢʘʚʘ ʧʘʨʪʥʴʦʨʩʢʘ ʧʨʦʚʝʨʢʘ ʙʝ ʠʥʠʮʠʠʨʘʥʘ ʦʪ ʥʘʰʘʪʘ 

ʩʪʨʘʥʘ 2014 ʛ. ʠ ʙʝ ʠʟʧʲʣʥʝʥʘ 2015-2016 ʛ. ʇʘʨʪʥʴʦʨʩʢʘʪʘ ʧʨʦʚʝʨʢʘ ʝ ʠʥʩʪʨʫʤʝʥʪ ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ, ʧʨʠ ʢʦʡʪʦ ʨʘʙʦʪʘʪʘ ʥʘ ʝʜʥʘ ʜʲʨʞʘʚʘ ʚ ʩʧʝʮʠʬʠʯʥʘ ʦʙʣʘʩʪ (ʚ ʩʣʫʯʘʷ 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʠʩʢʘ/ʟʘʱʠʪʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ) ʩʝ ʦʮʝʥʷʚʘ ʥʘ ʨʘʚʥʘ ʦʩʥʦʚʘ ʦʪ 

ʧʘʨʪʥʴʦʨʠ, ʢʦʠʪʦ ʩʘ ʝʢʩʧʝʨʪʠ ʦʪ ʜʨʫʛʠ ʜʲʨʞʘʚʠ. 

 Eʜʥʘ ʦʪ ʧʨʝʧʦʨʲʢʠʪʝ ʥʘ ʇʘʨʪʥʴʦʨʩʢʘʪʘ ʧʨʦʚʝʨʢʘ ï ɹʲʣʛʘʨʠʷ 2015, 

ʦʨʛʘʥʠʟʠʨʘʥʘ ʦʪ ʥʘʰʘʪʘ ʩʪʨʘʥʘ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ɽʉ ʠ ʆʆʅ, ʙʝ ï Ăʀʟʛʦʪʚʝʪʝ ʠ 

ʠʟʧʲʣʥʝʪʝ ʧʨʦʛʨʘʤʠ ʟʘ ʦʮʝʥʢʘ, ʤʦʥʠʪʦʨʠʥʛ ʠ ʠʟʚʣʝʯʝʥʠ ʧʦʫʢʠ ʟʘ ʮʝʣʠʷ ʮʠʢʲʣ ʥʘ 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʠ ʙʝʜʩʪʚʠʷò. (ʇɸʈʊʅʔʆʈʉʂɸ ʇʈʆɺɽʈʂɸ ɹʒʃɻɸʈʀʗ 2015. 2015-

2016 ʛ. ʇʨʦʛʨʘʤʘ ʟʘ ʧʘʨʪʥʴʦʨʩʢʠ ʧʨʦʚʝʨʢʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʛʨʘʞʜʘʥʩʢʘʪʘ ʟʘʱʠʪʘ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʨʠʩʢʘ ʦʪ ʙʝʜʩʪʚʠʷ ʥʘ ɽʉ ).  

 ʄʠʥʠʩʪʝʨʩʢʠʷʪ ʩʲʚʝʪ ʥʘ ɹʲʣʛʘʨʠʷ ʝ ʦʜʦʙʨʠʣ ʉʪʨʘʪʝʛʠʷ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ 

ʨʠʩʢʘ ʦʪ ʙʝʜʩʪʚʠʷ ʟʘ ʧʝʨʠʦʜʘ 2014-2020 ʛ., ʢʦʷʪʦ ʚʢʣʶʯʚʘ ʘʥʘʣʠʟ ʥʘ ʥʘʩʪʦʷʱʘʪʘ 

ʩʠʪʫʘʮʠʷ ʠ ʨʝʜʠʮʘ ʢʣʶʯʦʚʠ ʮʝʥʥʦʩʪʠ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʷ ʧʦʜʧʦʤʘʛʘʪ. ʉʪʨʘʪʝʛʠʷʪʘ 

ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʠʩʢʘ ʦʪ ʙʝʜʩʪʚʠʷ ʦʧʨʝʜʝʣʷ ʩʣʝʜʥʘʪʘ ʩʪʨʘʪʝʛʠʯʝʩʢʘ ʮʝʣ: 

 Ăʇʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʠ/ ʠʣʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʠʪʝ ʧʦʩʣʝʜʠʮʠ ʟʘ 

ʯʦʚʝʰʢʦʪʦ ʟʜʨʘʚʝ, ʩʦʮʠʘʣʥʦ-ʠʢʦʥʦʤʠʯʝʩʢʘʪʘ ʜʝʡʥʦʩʪ, ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʢʫʣʪʫʨʥʦʪʦ 

ʥʘʩʣʝʜʩʪʚʦ ʚ ɹʲʣʛʘʨʠʷ, ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜʥʠ ʠʣʠ ʧʨʠʯʠʥʝʥʠ ʦʪ ʯʦʚʝʰʢʘ ʜʝʡʥʦʩʪ 

ʙʝʜʩʪʚʠʷñ. 
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ʅʘ ʙʘʟʘʪʘ ʥʘ ʪʘʟʠ ʮʝʣ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʯʝʪʠʨʠ ʧʨʠʦʨʠʪʝʪʘ ʟʘ ʜʝʡʩʪʚʠʝ: 

¶ ʈʘʟʚʠʚʘʥʝ ʥʘ ʫʩʪʦʡʯʠʚʘ ʥʘʮʠʦʥʘʣʥʘ ʧʦʣʠʪʠʢʘ ʠ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʩʪʘʙʠʣʥʘ 

ʧʨʘʚʥʘ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʘ ʨʘʤʢʘ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʠʩʢʘ ʦʪ ʙʝʜʩʪʚʠʷ; 

¶ ʀʜʝʥʪʠʬʠʮʠʨʘʥʝ, ʦʮʝʥʢʘ ʠ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʨʠʩʢʦʚʝʪʝ ʦʪ ʙʝʜʩʪʚʠʷ. 

ʈʘʟʰʠʨʷʚʘʥʝ ʠ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʠ ʥʘʮʠʦʥʘʣʥʠ ʩʠʩʪʝʤʠ ʟʘ ʧʨʦʛʥʦʟʠ, 

ʤʦʥʠʪʦʨʠʥʛ, ʨʘʥʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʦʧʦʚʝʩʪʷʚʘʥʝ ʧʨʠ ʙʝʜʩʪʚʠʷ; 

¶ ʀʟʛʨʘʞʜʘʥʝ ʥʘ ʢʫʣʪʫʨʘ ʟʘ ʟʘʱʠʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ ʥʘ ʚʩʠʯʢʠ ʥʠʚʘ ʥʘ 

ʫʧʨʘʚʣʝʥʠʝ ʠ ʚ ʦʙʱʝʩʪʚʦʪʦ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʧʠʪʘ, ʦʙʫʯʝʥʠʝʪʦ, ʥʘʫʯʥʠʪʝ 

ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʠʥʦʚʘʮʠʠʪʝ; 

¶ ʅʘʤʘʣʷʚʘʥʝ ʥʘ ʩʲʱʝʩʪʚʝʥʠʪʝ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʛʦʪʦʚʥʦʩʪʪʘ 

ʟʘ ʝʬʝʢʪʠʚʥʦ ʨʝʘʛʠʨʘʥʝ ʧʨʠ ʙʝʜʩʪʚʠʷ ʥʘ ʚʩʠʯʢʠ ʥʠʚʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝ. 

 

 ʊʝʟʠ ʧʨʠʦʨʠʪʝʪʠ ʩʘ ʪʨʘʥʩʬʦʨʤʠʨʘʥʠ ʚ ʧʲʪʥʘ ʢʘʨʪʘ, ʢʦʷʪʦ ʦʧʨʝʜʝʣʷ 

ʜʝʡʥʦʩʪʠʪʝ, ʢʦʠʪʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ ʧʦ ʚʩʝʢʠ ʝʜʠʥ ʦʪ ʪʷʭ, 

ʧʦʢʘʟʚʘʡʢʠ ʦʪʛʦʚʦʨʥʠʷ ʦʨʛʘʥ ʠ ʩʨʦʢ.  

 

 ʀʤʝʥʥʦ ʚ ʪʝʟʠ ʧʨʠʦʨʦʪʝʪʠ ʩʝ ʚʢʣʶʯʚʘʪ ʘʥʘʣʠʟʲʪ, ʦʮʝʥʢʘʪʘ ʠ 

ʢʘʨʪʦʛʨʘʬʠʨʘʥʝʪʦ ʥʘ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʠ ʛʝʦʣʦʞʢʠʷ ʨʠʩʢ ʚ ʥʘʰʘʪʘ ʩʪʨʘʥʘ. ʊʝ ʩʘ 

ʦʩʥʦʚʘʪʘ, ʚʲʨʭʫ ʢʦʷʪʦ ʱʝ ʩʣʝʜʚʘ ʜʘ ʩʝ ʚʟʝʤʘʪ ʨʝʰʝʥʠʷ ʟʘ ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʧʦʣʠʪʠʢʠ 

ʠ ʨʝʰʝʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʝʚʝʥʮʠʷʪʘ ʠ ʥʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʧʦʩʣʝʜʩʪʚʠʷʪʘ ʦʪ ʦʧʘʩʥʠ 

ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩʠ, ʢʘʢʪʦ ʟʘ ʮʷʣʘʪʘ ʥʠ ʜʲʨʞʘʚʘ, ʪʘʢʘ ʠ ʥʘ ʤʝʩʪʥʦ ʦʙʱʠʥʩʢʦ ʥʠʚʦ. 
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1. ʉʲʩʪʘʚʷʥʝ ʥʘ ʢʘʨʪʠ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʜʘʜʝʥ ʦʧʘʩʝʥ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩ 

ʂʘʨʪʦʛʨʘʬʠʨʘʥʝʪʦ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʜʘʜʝʥ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩ ʝ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʦʙʣʘʩʪʠʪʝ, ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʠʧʦʚʲʨʭʥʦʩʪʥʘʪʘ ʟʦʥʘ ʥʘ ʟʝʤʥʘʪʘ ʩʨʝʜʘ ʩ ʤʦʨʬʦʣʦʞʢʠ, 

ʛʝʦʣʦʞʢʠ ʠ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʛʠ ʥʘʧʨʘʚʷʪ 

ʧʦʜʘʪʣʠʚʠ ʢʲʤ ʧʨʦʪʠʯʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʨʘʟʨʫʰʠʪʝʣʥʠ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩʠ, ʨʘʟ-

ʛʣʝʜʘʥʠ ʧʦʜʨʦʙʥʦ ʚ ʄʝʪʦʜʠʢʘʪʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʛʝʦʣʦʞʢʠʷ ʨʠʩʢ (2014), ʘ ʠʤʝʥʥʦ: 

ʘʢʪʠʚʥʠ ʨʘʟʣʦʤʠ, ʝʨʦʟʠʷ, ʘʙʨʘʟʠʷ, ʩʨʫʪʠʱʘ, ʩʚʣʘʯʠʱʘ, ʢʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ, 

ʧʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ, ʚʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ, ʥʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ. 

ʂʘʨʪʠʪʝ ʥʘ ʧʦʜʘʪʣʠʚʦʩʪʪʘ ʧʦʢʘʟʚʘʪ ʢʲʜʝ ʤʦʛʘʪ ʜʘ ʚʲʟʥʠʢʥʘʪ ʝʜʥʠ ʠʣʠ ʜʨʫʛʠ 

ʨʘʟʨʫʰʠʪʝʣʥʠ ʧʨʦʮʝʩʠ. ʆʩʥʦʚʥʘʪʘ ʢʦʥʮʝʧʮʠʷ ʟʘ ʧʦʜʘʪʣʠʚʦʩʪ ʥʘ ʪʝʨʝʥʠʪʝ ʚʢʣʶʯʚʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʬʘʢʪʦʨʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʦʮʝʩʠʪʝ ʥʘ 

ʥʝʫʩʪʦʡʯʠʚʦʩʪ, ʟʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʦʧʘʩʥʠʪʝ ʨʘʡʦʥʠ ʙʝʟ ʦʪʨʘʟʷʚʘʥʝ ʥʘ ʬʘʢʪʦʨʘ 

ʚʨʝʤʝ. 

ʊʦʟʠ ʧʦʜʭʦʜ ʝ ʧʦʣʝʟʝʥ ʟʘ ʦʙʣʘʩʪʠ, ʚ ʢʦʠʪʦ ʝ ʪʨʫʜʥʦ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʜʦʩʪʘʪʲʯʥʦ 

ʠʩʪʦʨʠʯʝʩʢʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʨʘʟʨʫʰʠʪʝʣʥʠʪʝ ʧʨʦʮʝʩʠ, ʣʠʧʩʚʘʪ ʠʣʠ ʩʘ ʦʩʢʲʜʥʠ 

ʤʝʪʝʦʨʦʣʦʛʠʯʥʠ ʜʘʥʥʠ ʟʘ ʚʘʣʝʞʠʪʝ, ʥʝʠʟʚʝʩʪʥʠ ʩʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʠ ʤʘʛʥʠʪʫʜʘ ʥʘ 

ʟʝʤʝʪʨʝʩʝʥʠʷʪʘ, ʢʦʠʪʦ ʩʘ ʘʢʪʠʚʠʟʠʨʘʣʠ ʩʚʣʘʯʠʱʘ, ʩʨʫʪʠʱʘ ʠʣʠ ʜʨʫʛʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʠ ʧʨʦʮʝʩʠ. ʊʦʚʘ ʩʘ ʝʜʠʥ ʚʠʜ ʢʘʨʪʠ ʥʘ ʬʘʢʪʠʯʝʩʢʠʷ ʤʘʪʝʨʠʘʣ, ʥʦ ʩ 

ʝʣʝʤʝʥʪʠ ʥʘ ʠʟʚʝʩʪʥʘ ʛʝʦʣʦʞʢʘ ʠ ʛʝʦʪʝʭʥʠʯʝʩʢʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ, ʪʲʡ ʢʘʪʦ ʪʷ ʤʦʞʝ 

ʜʘ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʛʝʦʤʦʨʬʦʣʦʞʢʠ ʧʨʠʟʥʘʮʠ, ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠ ʠʟʩʣʝʜʚʘʥʠʷ, 

ʘʥʘʣʠʟ ʥʘ ʘʝʨʦʬʦʪʦʩʥʠʤʢʠ, ʧʦʣʝʚʠ ʢʘʨʪʠʨʦʚʢʠ ʠ ʜʨ. 

ʂʘʨʪʦʛʨʘʬʠʨʘʥʝʪʦ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʥʝ ʧʨʘʚʠ ʦʧʠʪ ʜʘ ʩʝ ʠʜʝʥʪʠʬʠʮʠʨʘʪ 

ʦʧʘʩʥʦʩʪʠʪʝ (ʦʪ ʚʠʜʘ ʠ ʨʘʟʤʝʨʘ ʥʘ ʛʝʦʣʦʞʢʠʪʝ ʧʨʦʮʝʩʠ) ʠ ʨʠʩʢʘ, ʢʦʡʪʦ ʪʝ ʱʝ 

ʧʦʨʦʜʷʪ (ʢʦʣʢʦ ʱʝʪʠ ʪʝ ʱʝ ʧʨʝʜʠʟʚʠʢʘʪ - ʩʪʨʫʢʪʫʨʥʦ, ʬʠʥʘʥʩʦʚʦ, ʝʤʦʮʠʦʥʘʣʥʦ) ʟʘ 

ʭʦʨʘʪʘ. ʆʩʚʝʥ ʪʦʚʘ, ʧʦʜʦʙʥʦ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʝ ʧʨʝʜʩʢʘʟʚʘ ʢʦʛʘ ʱʝ ʩʝ ʩʣʫʯʠ ʜʘʜʝʥ 

ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩ. ʊʦ ʩʘʤʦ ʦʧʨʝʜʝʣʷ ʦʙʣʘʩʪʠʪʝ, ʨʘʡʦʥʠʪʝ ʠ ʫʯʘʩʪʲʮʠʪʝ, ʢʲʜʝʪʦ 

ʜʘʜʝʥ ʨʘʟʨʫʰʠʪʝʣʝʥ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʚʲʟʥʠʢʥʝ. ʅʘʧʨʠʤʝʨ 

ʢʘʨʪʦʛʨʘʬʠʨʘʥʝʪʦ ʧʦ ʩʚʣʘʯʠʱʥʘ ʧʦʜʘʪʣʠʚʦʩʪ ʝ ʯʝʩʪʦ ʩʨʝʱʘʥʦ ʚ ʧʨʘʢʪʠʢʘʪʘ ʥʘ 

ʤʥʦʛʦ ʩʪʨʘʥʠ ʧʦ ʤʝʩʪʘ ʠ ʦʙʣʘʩʪʠ, ʢʘʪʦ ʛʣʘʚʥʦ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʣʘʥʠʨʘʥʝʪʦ ʠ ʢʘʪʦ ʧʲʨʚʘ ʩʪʲʧʢʘ ʢʲʤ ʦʮʝʥʢʠ ʥʘ ʦʧʘʩʥʦʩʪʪʘ ʠ ʥʘ 
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ʨʠʩʢʘ (Gupta and Anbalagan, 1997; Temesgen et al., 2001; Ko Ko et al., 2003; Giraud 

and Shaw, 2007; Pradhan and Lee, 2007).  

ʄʝʪʦʜʠʪʝ ʟʘ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʩʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʠ 

ʤʥʦʛʦʙʨʦʡʥʠ ʠ ʯʝʩʪʦ ʚʘʨʠʨʘʪ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʜʲʨʞʘʚʘʪʘ, ʤʦʨʬʦʣʦʛʠʷʪʘ ʠ ʨʝʣʝʬʘ, 

ʮʝʣʠʪʝ ʠ ʬʠʥʘʥʩʠʪʝ, ʢʦʠʪʦ ʩʘ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ ʟʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʜʘʜʝʥ ʧʨʦʝʢʪ. ɺ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʜʝʪʘʡʣʥʦʩʪʪʘ ʥʘ ʧʨʦʝʢʪʘ, ʥʘʙʝʣʷʟʘʥʠʪʝ ʤʘʱʘʙʠ ʥʘ ʢʘʨʪʠʨʘʥʝ ʠ 

ʧʨʝʜʚʠʜʝʥʦʪʦ ʬʠʥʘʥʩʠʨʘʥʝ, ʩʨʦʢʦʚʝʪʝ ʟʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʦʜʦʙʥʘ ʟʘʜʘʯʘ ʚʘʨʠʨʘʪ 

ʚ ʰʠʨʦʢʠ ʛʨʘʥʠʮʠ. ʅʘʧʨʠʤʝʨ ʚ ʗʧʦʥʠʷ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ ʧʦ ʩʚʣʘʯʠʱʥʘ ʧʦʜʘʪʣʠʚʦʩʪ 

ʚʩʝ ʦʱʝ ʥʝ ʝ ʥʘʧʨʘʚʝʥʦ, ʚʲʧʨʝʢʠ ʯʝ ʩʪʨʘʥʘʪʘ ʝ ʠʟʣʦʞʝʥʘ ʥʘ ʤʥʦʛʦʙʨʦʡʥʠ ʧʨʦʷʚʠ ʥʘ 

ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʩʚʣʘʯʠʱʥʠ ʧʨʦʮʝʩʠ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦ ʫʪʚʲʨʜʝʥʘʪʘ ʢʣʘʩʠʬʠʢʘʮʠʷ 

(Varnes 1978; Cruden and Varnes 1996). ʉʲʩʪʘʚʷʥʝʪʦ ʥʘ ʢʘʨʪʠ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ 

ʥʘ ʩʚʣʘʯʠʱʘʪʘ ʚ ʄ 1:50 000 (ʠʣʠ ʪ. ʥʘʨ. inventory maps), ʢʘʪʦ ʩʲʚʩʝʤ ʧʲʨʚʦʥʘʯʘʣʝʥ 

ʝʪʘʧ ʥʘ ʩʣʝʜʚʘʱʠʪʝ ʢʘʨʪʠʨʘʥʠʷ - ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ, ʦʧʘʩʥʦʩʪ ʠ ʨʠʩʢ, ʚ ʗʧʦʥʠʷ ʝ 

ʟʘʧʦʯʥʘʣʦ ʧʨʝʜʠ 2000 ʛ. ʠ ʜʦ ʪʦʟʠ ʤʦʤʝʥʪ ʥʝ ʝ ʟʘʚʲʨʰʝʥʦ. ʊʝʨʠʪʦʨʠʷʪʘ ʥʘ ʩʪʨʘʥʘʪʘ 

ʝ ʤʥʦʛʦ ʧʦ-ʛʦʣʷʤʘ ʦʪ ʥʘʰʘʪʘ, ʫʩʣʦʚʠʷʪʘ ʥʘ ʜʚʝ ʪʨʝʪʠ ʦʪ ʨʝʣʝʬʥʠʪʝ ʬʦʨʤʠ ʩʘ 

ʧʣʘʥʠʥʩʢʠ ʠ ʧʨʝʜʧʣʘʥʠʥʩʢʠ ʠ ʯʠʩʣʝʥʦʩʪʪʘ ʥʘ ʩʚʣʘʯʠʱʘʪʘ ʝ ʦʱʝ ʥʝʫʩʪʘʥʦʚʝʥʘ 

(Landslide maps, Series, NIED 2000). ɿʘ ʪʦʟʠ ʧʨʦʝʢʪ ʝ ʦʪʜʝʣʝʥ ʟʥʘʯʠʪʝʣʝʥ ʬʠʥʘʥʩʦʚ 

ʨʝʩʫʨʩ ʠ ʚʨʝʤʝ, ʪʲʡ ʢʘʪʦ ʫʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʨʝʧʝʨʠʨʘʥʠ ʧʦ ʘʝʨʦʬʦʪʦʩʥʠʤʢʠ ʩʚʣʘ-

ʯʠɦʘ ʠʣʠ ʧʨʝʜʧʦʣʘʛʘʝʤʠ ʪʘʢʠʚʘ ʝ ʩʲʧʨʦʚʦʜʝʥʦ ʩ ʪʝʨʝʥʥʠ ʤʘʨʰʨʫʪʠ ʠ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʞʢʠ ʠʟʩʣʝʜʚʘʥʠʷ in situ. 

ʇʨʠʤʝʨ ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʩʲʧʦʩʪʘʚʠʤʘ ʧʦ ʪʝʨʠʪʦʨʠʷ ʩ ʥʘʰʘʪʘ, ʝ ʪʦʟʠ ʦʪ 

ʀʨʣʘʥʜʠʷ. ɻʝʦʣʦʞʢʘʪʘ ʩʣʫʞʙʘ ʥʘ ʀʨʣʘʥʜʠʷ ʠʟʚʲʨʰʚʘ ʜʝʪʘʡʣʝʥ ʧʠʣʦʪʝʥ ʧʨʦʝʢʪ ʟʘ 

ʩʚʣʘʯʠʱʥʘ ʧʦʜʘʪʣʠʚʦʩʪ ʚ ʧʝʨʠʦʜʘ 2007-2013 ʛ. ʅʝʦʙʭʦʜʠʤʠ ʩʘ ʙʠʣʠ 9 ʛʦʜʠʥʠ ʟʘ 

ʜʝʡʥʦʩʪʠʪʝ ʧʦ ʪʦʟʠ ʧʨʦʝʢʪ, ʢʘʪʦ ʢʘʨʪʠ ʚ ʄ 1:50 000 ʩʘ ʥʘʧʨʘʚʝʥʠ ʩʘʤʦ ʟʘ ʜʚʝ, 

ʠʟʙʨʘʥʠ ʧʦ ʛʝʦʣʦʞʢʠ ʢʨʠʪʝʨʠʠ ʦʙʣʘʩʪʠ - ʀʟʪʦʯʝʥ ʃʝʡʥʩʪʲʨ ʩ 34 ʢʘʨʪʠ ʠ ʦʙʣʘʩʪ 

ʂʦʨʢ ʩ ʝʜʚʘ 7 ʢʘʨʪʠ (Landslide Susceptibility Mapping 2013). ʊʦʟʠ ʧʨʦʝʢʪ e ʩ 

ʚʧʝʯʘʪʣʷʚʘʱʘ ʜʝʪʘʡʣʥʦʩʪ ʠ ʧʲʣʥʦ ʦʙʦʙʱʘʚʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʤʝʪʦʜʠ, ʧʨʠʣʘ-

ʛʘʥʠ ʦʪ ʨʘʟʣʠʯʥʠ ʩʪʨʘʥʠ ʧʨʠ ʧʦʜʦʙʥʠ ʢʘʨʪʠʨʘʥʠʷ. ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʝ ʙʠʣʘ ʜʘ ʩʝ 

ʥʘʤʝʨʠ ʚʷʨʥʦʪʦ ʨʝʰʝʥʠʝ ʟʘ ʢʘʨʪʠʨʘʥʝ ʥʘ ʩʚʣʘʯʠʱʥʘʪʘ ʧʦʜʘʪʣʠʚʦʩʪ ʢʦʥʢʨʝʪʥʦ ʟʘ 

ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʪʨʘʥʘʪʘ.  
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ɸʥʘʣʦʛʠʯʥʠ ʩʘ ʩʪʲʧʢʠʪʝ ʠ ʧʦʜʭʦʜʲʪ ʧʨʠ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝʪʦ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʠ 

ʥʘ ʜʨʫʛʠʪʝ ʨʘʟʨʫʰʠʪʝʣʥʠ ʝʢʟʦʛʝʥʥʠ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩʠ. ʂʘʪʦ ʥʘʡ-ʚʘʞʥʠ ʩʝ 

ʨʘʟʛʣʝʞʜʘʪ ʛʝʦʣʦʞʢʠʪʝ ʫʩʣʦʚʠʷ, ʪ.ʝ. ʢʘʢʚʠ ʩʘ ʚʠʜʦʚʝʪʝ ʣʠʪʦʣʦʞʢʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ, 

ʪʷʭʥʘʪʘ ʪʝʢʪʦʥʩʢʘ ʦʙʨʘʙʦʪʢʘ ʠ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠʪʝ ʫʩʣʦʚʠʷ, ʪ. ʝ. ʦʧʨʝʜʝʣʷʥʝʪʦ 

ʠʤ ʢʲʤ ʢʦʠ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠ ʛʨʫʧʠ ʧʨʠʥʘʜʣʝʞʘʪ - ʩʢʘʣʥʠ, ʧʦʣʫʩʢʘʣʥʠ, 

ʩʚʲʨʟʘʥʠ ʠʣʠ ʥʝʩʚʲʨʟʘʥʠ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ. ɺ ʪʦʚʘ ʦʪʥʦʰʝʥʠʝ ʟʘ ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ 

ʢʘʨʪʠʪʝ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʨʘʟʧʦʣʘʛʘʤʝ ʩ ʦʪʥʦʩʠʪʝʣʥʦ ʪʦʯʥʘ ʠʥʬʦʨʤʘʮʠʷ - ʛʝʦʣʦʞ-

ʢʠʪʝ ʢʘʨʪʠ ʥʘ ɹʲʣʛʘʨʠʷ ʚ ʄ 1:100 000 ʠ ʦʙʟʦʨʥʘʪʘ ʢʘʨʪʘ ʥʘ ʀʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʦʪʦ 

ʨʘʡʦʥʠʨʘʥʝ ʥʘ ɹʲʣʛʘʨʠʷ ʚ ʄ 1:500 000. ʉʣʝʜʚʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘ ʨʝʣʝʬʘ ʠ 

ʤʦʨʬʦʣʦʛʠʷʪʘ ʥʘ ʩʪʨʘʥʘʪʘ, ʢʘʢʪʦ ʠ ʭʠʜʨʦʛʨʘʬʩʢʘʪʘ ʤʨʝʞʘ. ʆʪ ʦʩʦʙʝʥʘ ʚʘʞʥʦʩʪ ʩʘ 

ʤʦʨʬʦʣʦʛʠʘʪʘ ʠ ʜʘʥʥʠʪʝ ʟʘ ʩʢʣʦʥʦʚʝʪʝ ʠʣʠ ʪ. ʥʘʨ. ʲʛʲʣ ʥʘ ʥʘʢʣʦʥʘ ʢʘʢʪʦ ʧʨʠ 

ʢʘʨʪʠʨʘʥʝʪʦ ʥʘ ʩʚʣʘʯʠʱʥʘʪʘ, ʢʘʣʥʦ-ʢʘʤʝʥʥʘʪʘ ʠ ʩʨʫʪʠʱʥʘʪʘ ʧʦʜʘʪʣʠʚʦʩʪ, ʪʘʢʘ ʠ 

ʧʨʠ ʢʘʨʪʠʨʘʥʝʪʦ ʥʘ ʧʦʜʘʪʣʠʚʦʩʪʪʘ ʢʲʤ ʝʨʦʟʠʷʪʘ ʠ ʘʙʨʘʟʠʷʪʘ.  

ʇʨʠ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝʪʦ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʧʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩʦʚʠ ʧʦʯʚʠ ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʟʥʘʝ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʚʠʜʘ ʥʘ ʣʴʦʩʦʚʘʪʘ ʧʦʯʚʘ ʠ ʥʝʡʥʠʷ ʪʠʧ 

- ʧʲʨʚʠ ʠʣʠ ʚʪʦʨʠ. ʉ ʥʘʡ-ʩʠʣʥʦ ʧʨʦʷʚʝʥʠ ʧʨʦʧʘʜʲʯʥʠ ʩʚʦʡʩʪʚʘ ʩʘ ʪʠʧʠʯʥʠʷʪ ʠ 

ʛʣʠʥʝʩʪʠʷʪ ʣʴʦʩ. ʉʨʝʜʥʠʪʝ ʠʤ ʩʪʦʡʥʦʩʪʠ ʥʘ ʦʪʥʦʩʠʪʝʣʥʦʪʦ ʧʨʦʧʘʜʘʥʝ ʧʨʠ 

ʛʝʦʣʦʞʢʠ ʪʦʚʘʨ (ŭɔ) ʠ ʧʨʠ ʜʦʧʲʣʥʠʪʝʣʝʥ ʪʦʚʘʨ ʦʪ 0,3 MPa (ŭ3) ʩʘ ʩʲʦʪʚʝʪʥʦ 3,2% ʠ 

6,5% ʧʨʠ ʪʠʧʠʯʥʠʷ ʣʴʦʩ ʠ 2,5% ʠ 7,0% ʧʨʠ ʛʣʠʥʝʩʪʠʷ ʣʴʦʩ (ʄʠʥʢʦʚ, 1968; Minkov 

et al., 1977; ʂʘʨʘʩʪʘʥʝʚ, 1994). ʇʨʠ ʧʝʩʲʯʣʠʚʠʷ ʣʴʦʩ ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ 

ʦʪʥʦʩʠʪʝʣʥʦʪʦ ʧʨʦʧʘʜʘʥʝ ʩʘ ʧʦ-ʤʘʣʢʠ ï 2,2% ʧʨʠ ʛʝʦʣʦʞʢʠ ʪʦʚʘʨ (ŭɔ) ʠ 4,5% ʧʨʠ 

ʪʦʚʘʨ ʦʪ 0,3 MPa (ŭ3). ɼʝʙʝʣʠʥʘʪʘ ʥʘ ʧʨʦʧʘʜʲʯʥʠʷ ʩʣʦʡ ʧʨʝʜʦʧʨʝʜʝʣʷ ʩʫʤʘʨʥʦʪʦ 

ʧʨʦʧʘʜʘʥʝ. ʅʘʡ-ʛʦʣʷʤʘ ʝ ʪʘʟʠ ʜʝʙʝʣʠʥʘ ʚ ʢʦʤʧʣʝʢʩʠʪʝ ʥʘ ʧʝʩʲʯʣʠʚʠʷ ʣʴʦʩ, ʧʦʨʘʜʠ 

ʢʦʝʪʦ ʧʦʪʝʥʮʠʘʣʥʦʪʦ ʩʫʤʘʨʥʦ ʧʨʦʧʘʜʘʥʝ ʧʨʠ ʥʝʛʦ ʝ ʧʦ-ʛʦʣʷʤʦ, ʠ ʥʘ ʧʨʘʢʪʠʢʘ ʚ 

ʨʘʡʦʥʠʪʝ, ʧʦʢʨʠʪʠ ʩ ʧʝʩʲʯʣʠʚ ʣʴʦʩ, ʩʘ ʧʨʦʷʚʝʥʠ ʤʥʦʛʦ ʧʦ-ʟʥʘʯʠʪʝʣʥʠ ʧʨʦʧʘʜʘʥʠʷ, 

ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʛʣʠʥʝʩʪʠʷ ʣʴʦʩ (ʂʘʨʘʩʪʘʥʝʚ, 1994; ʂʘʨʘʩʪʘʥʝʚ, ʉʪʦʡʥʝʚ, 1997). ʅʘ 

ʩʲʩʪʘʚʝʥʠʪʝ ʦʪ ʢʦʣʝʢʪʠʚʘ ʢʘʨʪʠ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʧʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩʘ ʩʘ 

ʦʧʨʝʜʝʣʝʥʠ ʠʤʝʥʥʦ ʪʝʟʠ ʪʝʨʠʪʦʨʠʠ, ʢʲʜʝʪʦ ʝ ʚʲʟʤʦʞʥʦ ʪʦʟʠ ʧʨʦʮʝʩ ʜʘ ʩʝ ʧʨʦʷʚʠ. 

ʇʦʜʘʪʣʠʚʦʩʪʪʘ ʢʲʤ ʚʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ ʦʟʥʘʯʘʚʘ ʜʘ ʩʝ ʢʘʨʪʦʛʨʘʬʠʨʘʪ 

ʚʩʠʯʢʠ ʨʝʯʥʠ ʪʝʨʘʩʠ, ʚ ʢʦʠʪʦ ʩʝ ʨʘʟʢʨʠʚʘʪ ʢʚʘʪʝʨʥʝʨʥʠ ʠ ʜʦʥʷʢʲʜʝ ʧʣʠʦʮʝʥʩʢʠ 
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ʥʘʩʣʘʛʠ ʠ ʢʲʜʝʪʦ ʥʠʚʘʪʘ ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ ʩʘ ʙʣʠʟʦ ʜʦ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ. 

ʍʠʜʨʦʜʠʥʘʤʠʯʥʠʪʝ ʨʘʟʨʠʚʠ ʠ ʚʪʝʯʥʷʚʘʥʝʪʦ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ, ʧʨʦʷʚʷʚʘʱʠ ʩʝ ʢʘʪʦ 

ʚʪʦʨʠʯʥʠ ʩʝʠʟʤʠʯʥʠ ʨʘʟʨʫʰʝʥʠʷ ʠ ʜʝʬʦʨʤʘʮʠʠ, ʥʘ ʧʨʘʢʪʠʢʘ ʤʦʛʘʪ ʜʘ ʚʲʟʥʠʢʥʘʪ 

ʥʘʚʩʷʢʲʜʝ, ʢʲʜʝʪʦ ʩʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʢʚʘʪʝʨʥʝʨʥʠʪʝ ʨʝʯʥʠ ʩʝʜʠʤʝʥʪʠ. ɿʘ ʧʨʦʷʚʘʪʘ 

ʥʘ ʪʝʟʠ ʨʘʟʨʫʰʠʪʝʣʥʠ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩʠ ʝ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʫʩʪʘʥʦʚʝʥʦ ʦʪ 

ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠʷ ʦʧʠʪ, ʯʝ ʩʝ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʪ ʥʘ ʨʘʟʢʪʦʷʥʠʷ ʚ ʨʘʜʠʫʩ ʦʪ 

ʝʧʠʮʝʥʪʲʨʘ ʥʘ ʟʝʤʝʪʨʝʩʝʥʠʝʪʦ ʢʘʢʪʦ ʩʣʝʜʚʘ ï 50 km ʧʨʠ ʄ=6.5, 100 km ʧʨʠ ʄ=7.0, 

200 km ʧʨʠ ʄ=7.5 ʠ 300 km ʧʨʠ ʄ=8.0 (Remedial Measures Against Soil Liquefaction 

1998). ʇʨʠ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʩʝʠʟʤʠʯʥʠ ʟʦʥʠ ʚ ɹʲʣʛʘʨʠʷ, ʤʦʞʝ ʜʘ ʩʝ 

ʦʯʘʢʚʘ, ʯʝ ʧʦʜʦʙʥʠ ʬʝʥʦʤʝʥʠ ʦʪ ʪʠʧʘ ʥʘ ʚʪʝʯʥʷʚʘʥʠʷʪʘ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ, ʱʝ 

ʤʦʛʘʪ ʜʘ ʚʲʟʥʠʢʥʘʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʨʘʟʣʠʯʥʠ ʫʯʘʩʪʲʮʠ ʠʟ ʮʷʣʘʪʘ ʥʠ ʩʪʨʘʥʘ. ɿʘ 

ʢʘʨʪʦʛʨʘʬʠʨʘʥʝʪʦ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʥʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʜʘʜʘʪ ʨʘʡʦʥʠʪʝ, ʚ ʢʦʠʪʦ ʩʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʛʣʘʚʥʦ ʯʝʨʥʦʟʝʤ-

ʩʤʦʣʥʠʮʠʪʝ. ʀʤʝʥʥʦ ʪʦʚʘ ʝ ʥʘʧʨʘʚʝʥʦ ʥʘ ʠʟʨʘʙʦʪʝʥʠʪʝ ʦʪ ʢʦʣʝʢʪʠʚʘ ʢʘʨʪʠ ʧʦ 

ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʪʦʟʠ ʧʨʦʮʝʩ.  

ʅʘ ʢʘʨʪʠʪʝ ʟʘ ʧʦʜʘʪʣʠʚʦʩʪʪʘ ʥʘ ʪʝʨʝʥʠʪʝ ʢʲʤ ʜʘʜʝʥ ʨʘʟʨʫʰʠʪʝʣʝʥ ʛʝʦʣʦʞʢʠ 

ʧʨʦʮʝʩ ʩʝ ʧʦʜʝʣʷʪ ʪʝʨʠʪʦʨʠʠʪʝ ʢʘʪʦ ʩʝ ʛʨʘʜʠʨʘʪ ʚ ʢʘʪʝʛʦʨʠʠ ʦʪ ʩʪʘʙʠʣʥʠ ʜʦ 

ʥʝʩʪʘʙʠʣʥʠ (ʇʨʠʣʦʞʝʥʠʷ 1.1-1.9). ɿʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʦʜʘʪʣʠʚʦʩʪʪʘ ʩʝ ʠʟʧʦʣʟʚʘʪ 

ʮʚʝʪʦʚʠ ʩʭʝʤʠ, ʥʘ ʢʦʠʪʦ ʥʝʩʪʘʙʠʣʥʠʪʝ ʨʘʡʦʥʠ ʩʝ ʧʦʢʘʟʚʘʪ ʩ ʧʦ-ʪʦʧʣʠ ʠ ʷʨʢʠ 

ʮʚʝʪʦʚʝ, ʢʘʪʦ ʯʝʨʚʝʥʦ, ʦʨʘʥʞʝʚʦ ʠ ʞʲʣʪʦ, ʘ ʩ ʧʦ-ʧʨʠʛʣʫʰʝʥʠ ʠ ʩʪʫʜʝʥʠ ʮʚʝʪʦʚʝ 

(ʩʠʥʠ ʠ/ʠʣʠ ʟʝʣʝʥʠ) ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʧʦ-ʩʪʘʙʠʣʥʠʪʝ ʨʘʡʦʥʠ. ɿʘ ʮʝʣʠʪʝ ʥʘ ʥʘʩʪʦʷʱʠʷ 

ʧʨʦʝʢʪ ʩʤʝ ʧʨʠʝʣʠ ʦʩʥʦʚʥʦ ʪʨʠ ʩʪʝʧʝʥʥʘʪʘ ʩʢʘʣʘ ʟʘ ʦʪʨʘʟʷʚʘʥʝ ʥʘ ʧʦʜʘʪʣʠʚʦʩʪʪʘ 

ʢʲʤ ʜʘʜʝʥ ʨʘʟʨʫʰʠʪʝʣʝʥ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩ, ʘ ʠʤʝʥʥʦ ʚ ʯʝʨʚʝʥʦ - ɺʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ 

ʧʦʜʘʪʣʠʚʦʩʪ, ʚ ʞʲʣʪʦ - ʋʤʝʨʝʥʘ ʩʪʝʧʝʥ ʥʘ ʧʦʜʘʪʣʠʚʦʩʪ ʠ ʚ ʟʝʣʝʥʦ - ʅʠʩʢʘ ʩʪʝʧʝʥ 

ʥʘ ʧʦʜʘʪʣʠʚʦʩʪ. ʊʘʤ ʢʲʜʝʪʦ ʢʨʠʪʝʨʠʠʪʝ ʧʦʟʚʦʣʷʚʘʪ ʧʝʪʩʪʝʧʝʥʥʘ ʩʢʘʣʘ ʩʲʩ ʩʲʦʪʚʝʪ-

ʥʠʪʝ ʥʶʘʥʩʠ ʥʘ ʮʚʝʪʦʚʝʪʝ. 
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1.1. ʂʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʪʝʨʝʥʠʪʝ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʧʨʦʷʚʘ ʥʘ 

ʘʢʪʠʚʥʠ ʨʘʟʣʦʤʠ 

ʉʲʛʣʘʩʥʦ ʧʨʠʝʪʘʪʘ ʤʝʪʦʜʠʢʘ ʟʘ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʘʢʪʠʚʥʠʪʝ ʨʘʟʣʦʤʠ 

(ʄʝʪʦʜʠʢʘ ʟʘ ʦʮʝʥʢʘ..., 2014) ʝ ʥʝʦʙʭʦʜʠʤʦ:  

1. ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʩʝʛʘʰʥʠʷ ʪʝʢʪʦʥʩʢʠ ʨʝʞʠʤ ʠ ʦʧʨʝʜʝʣʷʥʝ 

ʥʘ ʥʝʛʦʚʦʪʦ ʥʘʯʘʣʥʦ ʫʩʪʘʥʦʚʷʚʘʥʝ. ʊʦʚʘ ʩʣʫʞʠ ʟʘ ʦʩʥʦʚʘ ʟʘ ʛʝʦʜʠʥʘʤʠʯʥʦʪʦ 

ʨʘʡʦʥʠʨʘʥʝ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʩʪʨʘʥʘʪʘ, ʧʦʨʘʜʠ ʨʘʟʣʠʯʥʠʪʝ ʛʝʦʜʠʥʘʤʠʯʥʠʪʝ 

ʦʩʦʙʝʥʦʩʪʠ ʚ ʦʪʜʝʣʥʠʪʝ ʯʘʩʪʠ. ʊʦʟʠ ʘʥʘʣʠʟ ʝ ʥʘʧʨʘʚʝʥ ʚ ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʥʘ 

ʛʝʦʣʦʞʢʠʷ ʨʠʩʢ (2016). ɿʘ ʦʧʨʝʜʷʣʷʱ ʛʝʦʜʠʥʘʤʠʯʥʦʪʦ ʨʘʟʚʠʪʠʝ ʝ ʧʨʠʝʪ ʥʝʦʪʝʢʪʦʥ-

ʩʢʠʷʪ ʝʪʘʧ. ɻʝʦʜʠʥʘʤʠʯʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʪʝʨʠʪʠʨʠʷʪʘ ʥʘ ɹʲʣʛʘʨʠʷ ʧʨʝʟ ʥʝʦʪʝʢʪʦʥ-

ʩʢʠʷ ʝʪʘʧ (ʚʞ. ɽʪʘʧʝʥ ʦʪʯʝʪ I) ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʦʬʦʨʤʷʥʝʪʦ ʥʘ ʜʚʝ ʦʙʣʘʩʪʠ ʩ ʢʦʥʪʨʘ-

ʩʪʥʠ ʛʝʦʜʠʥʘʤʠʯʥʠ ʨʝʞʠʤʠ (ʌʠʛ. 1.1). ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʉʝʚʝʨʥʘʪʘ ʦʙʣʘʩʪ ʩʝ ʦʧʨʝʜʝʣʷ 

ʦʪ ʧʨʦʮʝʩʠʪʝ ʥʘ ʩʫʙʜʫʢʮʠʷ ʚʲʚ ɺʨʘʥʯʘʥʩʢʘʪʘ ʟʦʥʘ ʥʘ ʀʟʪʦʯʥʠʪʝ ʂʘʨʧʘʪʠ (ʈʫʤʲʥʠʷ) 

ʠ ʧʨʦʮʝʩʠʪʝ ʥʘ ʨʦʪʘʮʠʷ ʚ ʟʦʥʘʪʘ ʥʘ ʟʘʧʘʜ ʦʪ ɿʘʧʘʜʥʠʪʝ ɹʘʣʢʘʥʠʜʠ (ʌʠʛ. 1.1). ʇʨʝʟ 

ʪʦʟʠ ʧʝʨʠʦʜ, ʪʫʢ ʜʦʤʠʥʠʨʘʪ ʧʨʦʮʝʩʠʪʝ ʥʘ ʢʦʤʧʨʝʩʠʷ. ʅʘ ʙʲʣʛʘʨʩʢʘ ʪʝʨʠʪʦʨʠʷ ʪʷ 

ʦʙʭʚʘʱʘ ɼʫʥʘʚʩʢʘʪʘ ʨʘʚʥʠʥʘ, ʇʨʝʜʙʘʣʢʘʥʘ ʠ ʉʪʘʨʘ ʧʣʘʥʠʥʘ (ʌʠʛ. 1.2). 

ɼʠʥʘʤʠʢʘʪʘ ʥʘ ʶʞʥʘʪʘ ʦʙʣʘʩʪ (ʶʞʥʦ ʦʪ ʉʪʘʨʘ ʧʣʘʥʠʥʘ) ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʦʪ 

ʧʨʦʮʝʩʠʪʝ ʥʘ ʝʢʩʪʝʥʟʠʷ ʚ ʟʘʜ-ʜʲʛʦʚʘʪʘ ʦʙʣʘʩʪ ʥʘ ɽʛʝʡʩʢʘʪʘ ʩʫʙʜʫʢʮʠʦʥʥʘ ʩʠʩʪʝʤʘ 

(ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʥʘ ʛʝʦʣʦʞʢʠʷ ʨʠʩʢ, 2016), ʩʲʟʜʘʚʘʡʢʠ ʝʜʥʘ ʦʙʰʠʨʥʘ 

ʝʢʩʪʝʥʟʠʦʥʥʘ ʦʙʣʘʩʪ ʥʘ ʶʛ ʦʪ ʉʪʘʨʘ ʧʣʘʥʠʥʘ ʩ ʤʥʦʞʝʩʪʚʦ ʛʨʘʙʝʥʠ. 

ʊʘʟʠ ʢʦʥʪʨʘʩʪʥʘ ʛʝʦʜʠʥʘʤʠʯʥʘ ʢʘʨʪʠʥʘ ʩʲʟʜʘʚʘ ʠ ʜʚʝ ʢʦʥʪʨʘʩʪʥʠ ʦʙʣʘʩʪʠ, ʚ 

ʢʦʠʪʦ ʚʲʟʥʠʢʚʘʪ ʘʢʪʠʚʥʠʪʝ ʨʘʟʣʦʤʠ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ɹʲʣʛʘʨʠʷ. ɺ ʶʞʥʘʪʘ ʯʘʩʪ ʥʘ 

ʩʪʨʘʥʘʪʘ (ʥʘ ʶʛ ʦʪ ʉʪʘʨʘ ʧʣʘʥʠʥʘ) ʘʢʪʠʚʥʠʪʝ ʨʘʟʣʦʤʠ ʩʘ ʜʦʙʨʝ ʠʟʷʚʝʥʠ ʦʪ ʛʝʦʣʦʞʢʘ 

ʠ ʛʝʦʤʦʨʬʦʣʦʢʘ ʛʣʝʜʥʘ ʪʦʯʢʘ. ʅʘʡ-ʯʝʩʪʦ ʪʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʨʘʟʩʝʜʠ. ʇʦʯʪʠ ʚʠʥʘʛʠ ʪʝ 

ʩʲʟʜʘʚʘʪ ʩʝʜʠʤʝʥʪʥʠ ʙʘʩʝʡʥʠ (ɿʘʜʙʘʣʢʘʥʩʢʠʪʝ ʛʨʘʙʝʥʠ, ʉʦʬʠʡʩʢʠʷʪ ʛʨʘʙʝʥ, 

ʊʨʘʢʠʡʩʢʠʷʪ ʢʦʤʧʣʝʢʩʝʥ ʛʨʘʙʝʥ ʠ ʜʨ.) (ʌʠʛ. 1.2) ʠ ʩʲʦʪʚʝʪʥʦ ʢʦʥʪʨʦʣʠʨʘʪ ʩʝʜʠ-

ʤʝʥʪʘʮʠʷʪʘ ʚ ʪʷʭ. ʊʝ ʩʘ ʜʦʙʨʝ ʠʟʨʘʟʝʥʠ ʛʝʦʣʦʞʢʠ ʠ ʛʝʦʤʦʨʬʦʣʦʞʢʠ. ʆʪʨʘʟʝʥʠ ʩʘ ʠ 

ʚ ʨʝʣʝʬʘ (ʬʠʛ. 1.3). ʊʦʚʘ ʛʠ ʧʨʘʚʠ ʷʩʥʦ ʦʪʣʠʯʠʤʠ ʥʘ ʪʝʨʝʥʘ, ʢʘʢʪʦ ʠ ʥʘ ʪʦʧʦʛʨʘʬʩʢʠ 

ʢʘʨʪʠ ʠ ʘʝʨʦʬʦʪʦʩʥʠʤʢʠ. ʆʩʦʙʝʥʦ ʜʦʙʨʝ ʪʝ ʩʝ ʠʟʨʘʟʷʚʘʪ ʚ ʮʠʬʨʦʚʠʪʝ ʤʦʜʝʣʠ ʥʘ ʨʝ-

ʣʝʬʘ. ɿʘ ʩʲʞʘʣʝʥʠʝ ʥʘ ʥʘʩʪʦʷʱʠʷ ʝʪʘʧ ʥʘ ʨʘʟʨʘʙʦʪʢʘʪʘ ʥʝ ʨʘʟʧʦʣʘʛʘʤʝ ʩ ʮʠʬʨʦʚ 

ʤʦʜʝʣ ʥʘ ʨʝʣʝʬʘ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʘʢʲʚ ʤʦʜʝʣ ʱʝ ʧʦʟʚʦʣʠ ʧʦ-ʘʢʫʨʘʪʥʦʪʦ ʦʪʢʨʦʷ-

ʚʘʥʝ ʠ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʘʢʪʠʚʥʠʪʝ ʨʘʟʣʦʤʠ. 
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ʌʠʛ. 1.1. ʂʲʩʥʦʢʘʡʥʦʟʦʡʩʢʘ ʛʝʦʜʠʥʘʤʠʢʘ ʥʘ ɹʘʣʢʘʥʩʢʠʷʷ ʧʦʣʫʦʩʪʨʦʚ. 

 

ɸʢʪʠʚʥʠʪʝ ʨʘʟʣʦʤʠ ʚ ʩʝʚʝʨʥʘʪʘ ʯʘʩʪ (ʉʪʘʨʘ ʧʣʘʥʠʥʘ, ʇʨʝʜʙʘʣʢʘʥ, ɼʫʥʘʚʩʢʘ 

ʨʘʚʥʠʥʘ) ʩʘ ʧʦ-ʪʨʫʜʥʦ ʦʪʣʠʯʠʤʠ, ʦʩʥʦʚʥʦ ʧʦʨʘʜʠ ʧʦ-ʩʣʘʙʦ ʠʟʨʘʟʝʥʘʪʘ ʛʝʦʜʠʥʘʤʠʯ-

ʥʘ ʘʢʪʠʚʥʦʩʪ. ʊʝ ʨʷʜʢʦ ʩʘ ʦʪʯʝʪʣʠʚʦ ʠʟʨʘʟʝʥʠ ʚ ʨʝʣʝʬʘ ʠ ʧʦʯʪʠ ʥʝ ʩʲʟʜʘʚʘʪ ʥʝʦ-

ʪʝʢʪʦʥʩʢʠ (ʩʲʚʨʝʤʝʥʥʠ) ʩʝʜʠʤʝʥʪʥʠ ʙʘʩʝʡʥʠ ʠʣʠ ʧʲʢ ʧʦʩʣʝʜʥʠʪʝ ʩʘ ʪʚʲʨʜʝ ʧʣʠʪʢʠ 

ʠ ʥʝʠʟʨʘʟʠʪʝʣʥʠ. ʇʦʨʘʜʠ ʪʝʟʠ ʧʨʠʯʠʥʠ ʦʪʜʝʣʷʥʝʪʦ ʥʘ ʘʢʪʠʚʥʠʪʝ ʨʘʟʣʦʤʠ ʩʪʘʚʘ ʚ 

ʨʝʟʫʣʪʘʪ ʥʘ ʢʦʤʧʣʝʢʩʥʠʷ ʘʥʘʣʠʟ ʥʘ ʛʝʦʣʦʞʢʠ, ʛʝʦʬʠʟʠʯʥʠ ʠ ʛʝʦʤʦʨʬʦʣʦʞʢʠ ʜʘʥʥʠ. 

ʇʦ-ʩʣʘʙʘʪʘ ʛʝʦʜʠʥʘʤʠʯʥʘ ʘʢʪʠʚʥʦʩʪ ʝ ʦʪʨʘʟʝʥʘ ʠ ʯʨʝʟ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʜʝʬʦʨ-

ʤʘʮʠʠʪʝ ʯʨʝʟ GPS ʪʝʭʥʦʣʦʛʠʷʪʘ. ʇʦʨʘʜʠ ʧʦ-ʩʣʘʙʘʪʘ ʠʤ ʛʝʦʜʠʥʘʤʠʯʥʘ ʘʢʪʠʚʥʦʩʪ 

ʦʪʜʝʣʷʥʝʪʦ ʥʘ ʘʢʪʠʚʥʠʪʝ ʨʘʟʣʦʤʠ ʚ ʩʝʚʝʨʥʘʪʘ ʦʙʣʘʩʪ ʝ ʩ ʧʦ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʥʘ 

ʫʩʣʦʚʥʦʩʪ ʠ ʦʪʜʝʣʷʥʝʪʦ ʠʤ ʠʟʠʩʢʚʘ ʧʦʚʝʯʝ ʪʝʨʝʥʥʠ ʥʘʙʣʶʜʝʥʠʷ ʠ ʘʧʘʨʘʪʫʨʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ, ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ.  
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ʌʠʛ. 1.2. ʆʩʥʦʚʥʠ ʩʝʜʠʤʝʥʪʥʠ ʛʨʘʙʝʥʠ ʧʨʝʟ ʥʝʦʪʝʢʪʦʥʩʢʠʷ ʝʪʘʧ (ʞʲʣʪʦ). ʊʷʭʥʦʪʦ 

ʦʙʨʘʟʫʚʘʥʝ ʩʝ ʧʨʝʜʦʧʨʝʜʝʣʷ ʦʪ ʨʘʟʣʦʤʠ (ʯʝʨʥʠ ʣʠʥʠʠ), ʢaʪʦ ʧʦʚʝʯʝʪʦ ʩʘ ʠ ʩʲʚʨʝʤʝʥʥʦ 

ʘʢʪʠʚʥʠ.  

 

 

ʌʠʛ. 1.3. ɸʢʪʠʚʝʥ ʨʘʟʣʦʤ ʧʦ ʟʘʧʘʜʥʠʷ ʩʢʣʦʥ ʥʘ ʇʠʨʠʥ, ʶʞʥʦ ʦʪ ɹʘʥʩʢʦ. ʈʘʟʣʦʤʲʪ ʷʩʥʦ 

ʩʝ ʦʪʢʨʦʷʚʘ ʧʦ ʤʦʨʬʦʣʦʛʠʷʪʘ ʥʘ ʨʝʣʝʬʘ ʠ ʬʘʮʝʪʠʨʘʥʠʷ ʩʢʣʦʥ. ʅʘʡ-ʚʠʩʦʢʠʷʪ ʟʘʩʥʝʞʝʥ 

ʚʨʲʭ ʚ ʜʘʣʝʯʠʥʘʪʘ ʝ ɺʠʭʨʝʥ. 
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2. ɼʝʬʠʥʠʨʘʥʝ ʚ ʥʦʨʤʘʪʠʚʥʘʪʘ ʙʘʟʘ ʥʘ ʢʘʪʝʛʦʨʠʠ ʨʘʟʣʦʤʠ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ 

ʦʮʝʥʢʘ ʥʘ ʩʝʠʟʤʠʯʥʘʪʘ ʦʧʘʩʥʦʩʪ (ʭʘʟʘʨʪ) ʠ ʧʦʚʲʨʭʥʦʩʪʥʦ ʨʘʟʣʦʤʷʚʘʥʝ ʠ ʟʘʧʣʘʭʘʪʘ, 

ʢʦʷʪʦ ʪʝ ʩʲʟʜʘʚʘʪ ʟʘ ʩʛʨʘʜʠ, ʩʲʦʨʲʞʝʥʠʷ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʠ ʦʙʝʢʪʠ ʚʲʟ ʦʩʥʦʚʘ ʥʘ 1.  

ʆʪʜʝʣʝʥʠʪʝ ʥʘ ʥʘʩʪʦʱʠʷ ʝʪʘʧ ʘʢʪʠʚʥʠ ʨʘʟʣʦʤʠ ʩʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʥʘ ʙʘʟʘ 

ʧʨʠʝʪʠ ʧʨʠʟʥʘʮʠ ʚ ʄʝʪʦʜʠʢʘʪʘ (2014). ʊʦʚʘ ʩʘ ʥʘʡ-ʜʦʙʨʝ ʠʟʨʘʟʝʥʠʪʝ ʨʘʟʣʦʤʠ, 

ʢʦʠʪʦ ʙʠʭʘ ʠʤʘʣʠ ʧʨʷʢʘ ʨʦʣʷ ʟʘ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʨʠʩʢʘ ʚʲʨʭʫ ʪʝʨʠʪʦʨʠʷʪʘ, ʚʲʨʭʫ 

ʢʦʷʪʦ ʩʝ ʨʘʟʧʨʦʩʪʠʨʘʪ (ʇʨʠʣ. 1.1. ʠ 3.1). ʈʘʟʣʦʤʠʪʝ ʩʘ ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʚ ʧʝʪ 

ʢʘʪʝʛʦʨʠʠ ʦʪ 1 ʜʦ 5, (ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʥʘ ʛʝʦʣʦʞʢʠʷ ʨʠʩʢ, 2016). ʇʦʩʣʝʜʥʠʪʝ ʩʘ 

ʨʘʟʣʦʤʠ ʩ ʜʦʢʘʟʘʥʘ ʚʠʩʦʢʘ ʩʝʠʟʤʠʯʥʘ ʘʢʪʠʚʥʦʩʪ ʠ ʩʲʦʪʚʝʪʥʦ ʧʦʪʝʥʮʠʘʣ ʟʘ 

ʧʦʚʲʨʭʥʦʩʪʥʦ ʨʘʟʣʦʤʷʚʘʥʝ. ʂʘʪʝʛʦʨʠʷ 1 ʩʘ ʨʘʟʣʦʤʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʘʢʪʠʚʥʠ 

ʚ ʝʜʠʥ ʜʲʣʲʛ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ, ʥʦ ʪʷʭʥʘʪʘ ʩʲʚʨʝʤʝʥʥʘ ʘʢʪʠʚʥʦʩʪ ʝ ʩʣʘʙʦ ʚʝʨʦʷʪʥʘ. 

 

3. ʉʠʩʪʝʤʥʦ ʢʘʨʪʠʨʘʥʝ (ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ) ʥʘ ʨʘʟʣʦʤʥʘʪʘ ʤʨʝʞʘ ʥʘ ʩʪʨʘʥʘʪʘ ʩ 

ʦʛʣʝʜ ʜʦʢʘʟʚʘʥʝ ʪʷʭʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʢʘʪʘʣʦʛ ʩ ʪʝʭʥʠʪʝ ʧʘʨʘʤʝʪʨʠ 

(ʩʲʛʣʘʩʥʦ ʄʝʪʦʜʦʣʦʛʠʷʪʘ ʚ ʪ. 4). ʈʘʙʦʪʘʪʘ ʜʘ ʟʘʧʦʯʥʝ ʦʪ ʥʘʡ-ʟʘʩʪʨʘʰʝʥʠʪʝ ʦʪ 

ʛʝʦʜʠʥʘʤʠʯʥʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʨʘʡʦʥʠ ʠ ʩ ʦʛʣʝʜ ʥʘ ʛʝʦʣʦʞʢʠʷ ʨʠʩʢ, ʢʦʡʪʦ ʪʝ ʩʲʟʜʘʚʘʪ.  

ʀʟʫʯʘʚʘʥʝʪʦ ʥʘ ʘʢʪʠʚʥʠʪʝ ʨʘʟʣʦʤʠ ʠ ʪʷʭʥʦʪʦ ʘʢʫʨʘʪʥʦ ʧʦʟʠʮʠʦʥʠʨʘʥʝ 

ʜʦʩʝʛʘ ʝ ʧʨʦʚʝʞʜʘʥʦ ʦʩʥʦʚʥʦ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʠ ʤʝʪʦʜʠ: 

ʪʦʧʦʛʨʘʬʩʢʠ ʢʘʨʪʠ, ʘʝʨʦʬʦʪʦʩʥʠʤʢʠ, ʠʟʚʝʩʪʥʠ ʩʝʠʟʤʠʯʥʠ ʩʲʙʠʪʠʷ. ʊʦʟʠ ʧʦʜʭʦʜ 

ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʙʲʨʟʘʪʘ ʣʦʢʘʮʠʷ ʥʘ ʘʢʪʠʚʥʠʪʝ ʨʘʟʣʦʤʠ ʠ ʩʲʦʪʚʝʪʥʦ ʜʘ ʩʝ 

ʦʪʜʝʣʷʪ ʪʝʨʠʪʦʨʠʠ, ʚ ʢʦʠʪʦ ʠʤʘ ʚʠʩʦʢʘ ʦʧʘʩʥʦʩʪ ʦʪ ʪʷʭʥʘʪʘ ʠʟʷʚʘ. ʇʦ ʪʦʟʠ 

ʧʦʢʘʟʘʪʝʣ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʮʷʣʘʪʘ ʩʪʨʘʥʘ ʝ ʟʘʩʝʛʥʘʪʘ ʦʪ ʘʢʪʠʚʥʠ ʨʘʟʣʦʤʠ, ʥʦ ʚʩʝ ʧʘʢ 

ʪʝ ʩʝ ʢʦʥʮʝʥʪʨʠʨʘʪ ʚ ʦʧʨʝʜʝʣʝʥʠ ʨʘʡʦʥʠ (ʇʨʠʣ. 1.1; ʇʨʠʣ. 3.1.). ʊʝʟʠ ʨʘʡʦʥʠ ʜʦ 

ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʩʲʚʧʘʜʘʪ ʩ ʠʟʚʝʩʪʥʠ ʩʝʠʟʤʠʯʥʠ ʟʦʥʠ. ʀʤʘ ʦʙʘʯʝ ʠ ʛʦʣʷʤ ʙʨʦʡ 

ʨʘʟʣʦʤʠ, ʢʦʠʪʦ ʧʦʧʘʜʘʪ ʚ ʩʝʠʟʤʠʯʥʦ ʧʦ-ʩʣʘʙʦ ʘʢʪʠʚʥʠ ʟʦʥʠ ʠʣʠ ʜʦʨʠ ʩ ʥʝʠʟʷʩʥʝʥʘ 

ʠ ʩʧʦʨʥʘ ʩʝʠʟʤʠʯʥʦʩʪ. ʆʪ ʪʘʢʘʚʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʪʷʭʥʘʪʘ ʠʟʷʚʘ 

ʠʟʛʣʝʞʜʘ ʧʦ-ʩʣʘʙʘ. ʊʦʚʘ ʧʦʣʦʞʝʥʠʝ ʩʝ ʜʲʣʞʠ ʥʘ ʬʘʢʪʘ, ʯʝ ʨʘʟʧʦʣʘʛʘʤʝ ʩ ʠʟʢʣʶʯʠ-

ʪʝʣʥʦ ʤʘʣʢʦ ʜʘʥʥʠ ʦʪʥʦʩʥʦ ʧʦʚʪʦʨʷʝʤʦʩʪʪʘ ʥʘ ʩʝʠʟʤʠʯʥʠʪʝ ʩʲʙʠʪʠʷ ʧʦ ʘʢʪʠʚʥʠʪʝ 

ʨʘʟʣʦʤʠ. ʅʘʰʠʪʝ ʥʘʙʣʶʜʝʥʠʷ ʩʘ ʧʨʝʜʠʤʥʦ ʧʦ ʢʦʩʚʝʥʠ ʢʨʠʪʝʨʠʠ ʠ ʥʝ ʩʝ ʦʧʠʨʘʪ ʥʘ 

ʩʠʩʪʝʤʘʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚʲʨʭʫ ʧʝʨʠʦʜʘ ʥʘ ʘʢʪʠʚʠʟʘʮʠʷ ʥʘ ʨʘʟʣʦʤʠʪʝ. ʉʲʱʝʚʨʝ-
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ʤʝʥʥʦ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʠʟʚʝʩʪʥʠʪʝ ʘʢʪʠʚʥʠ ʨʘʟʣʦʤʠ ʚʝʨʦʷʪʥʦ, ʘʢʦ ʩʘ ʩʝʠʟʤʦʘʢʪʠʚʥʠ, 

ʠʤʘʪ ʛʦʣʷʤ ʧʝʨʠʦʜ ʥʘ ʧʦʚʪʦʨʷʝʤʦʩʪ ʥʘ ʩʲʙʠʪʠʷʪʘ (ʢʘʪʝʛʦʨʠʷ 1-2-?3). ʆʪ ʜʨʫʛʘ 

ʩʪʨʘʥʘ, ʦʙʘʯʝ ʪʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʦʧʘʩʥʦʩʪ ʧʦʥʝʞʝ ʤʦʛʘʪ ʜʘ ʧʨʠʯʠʥʷʚʘʪ ʙʘʚʥʦ ʧʲʣ-

ʟʝʥʝ ʧʦ ʨʘʟʣʦʤʥʘʪʘ ʧʣʦʩʢʦʩʪ. ʋʩʪʘʥʦʚʷʘʥʝʪʦ ʥʘ ʪʘʢʦʚʘ ʜʚʠʞʝʥʠʝ ʠʟʠʩʢʚʘ ʝʜʠʥ ʧʦ-

ʜʲʣʲʛ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʥʠ ʥʘʙʣʶʜʝʥʠʷ.  

ʀʟʣʦʞʝʥʠʪʝ ʩʲʦʙʨʘʞʝʥʠʷ ʥʝ ʧʦʟʚʦʣʷʚʘʪ ʢʘʪʝʛʦʨʠʯʥʦʪʦ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʙʨʦʷ 

ʥʘ ʫʩʪʘʥʦʚʝʥʠʪʝ ʘʢʪʠʚʥʠ ʨʘʟʣʦʤʠ, ʢʘʢʪʦ ʠ ʛʨʘʥʠʮʠʪʝ ʥʘ ʪʷʭʥʘʪʘ ʠʟʷʚʘ. ʅʦʚʠ 

ʮʝʣʝʥʘʩʦʯʝʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʦ ʤʦʛʘʪ ʜʘ ʧʨʦʤʝʥʷʪ ʠ ʜʦʧʲʣʥʷʪ ʥʘʰʠʪʝ 

ʧʨʝʜʩʪʘʚʠ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ ʛʣʘʚʥʠʪʝ ʘʢʪʠʚʥʠ ʨʘʟʣʦʤʠ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʩ ʚʠʩʦʢʘ 

ʩʪʝʧʝʥ ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪ. ʊʦʚʘ ʜʘʚʘ ʝʜʥʘ ʨʝʘʣʥʘ ʦʩʥʦʚʘ ʟʘ ʪʷʭʥʦʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ 

ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʩʪʨʘʥʘʪʘ ʠ ʦʮʝʥʢʘ ʥʘ ʫʷʟʚʠʤʦʩʪʪʘ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ. 

 

1.2. ʂʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʪʝʨʝʥʠʪʝ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʧʨʦʷʚʘ ʥʘ ʝʨʦʟʠʷ 

ʇʦʜ ʝʨʦʟʠʦʥʝʥ ʨʝʣʝʬ, ʩʝ ʨʘʟʙʠʨʘ ʦʧʨʝʜʝʣʝʥ ʝʪʘʧ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʦʚʲʨʭ-

ʥʦʩʪʪʘ ʥʘ ʟʝʤʷʪʘ, ʩʲʟʜʘʜʝʥʘ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʥʘ ʝʢʟʦʛʝʥʥʠ ʠ ʝʥʜʦʛʝʥʥʠ ʧʨʦ-

ʮʝʩʠ. 

ʂʘʨʪʘʪʘ ʥʘ ʝʨʦʟʠʷʪʘ ʜʘʚʘ ʦʙʱʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʭʘʨʘʢʪʝʨʘ ʥʘ ʨʝʣʝʬʘ ʠ ʥʝʛʦʚʦʪʦ 

ʨʘʟʯʣʝʥʷʚʘʥʝ. ɺʩʝ ʧʘʢ, ʪʦʚʘ ʥʝ ʝ ʜʦʩʪʘʪʲʯʥʦ, ʟʘ ʜʘ ʩʝ ʩʯʠʪʘ ʯʝ ʝʨʦʟʠʦʥʥʠʪʝ ʧʨʦʮʝʩʠ 

ʩʘ ʧʨʦʫʯʝʥʠ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ ʟʥʘʝ ʥʝ ʩʘʤʦ ʢʘʢʲʚ ʪʠʧ ʨʝʣʝʬ ʧʨʝʦʙʣʘʜʘʚʘ, ʥʦ ʠ 

ʢʘʢʚʠ ʢʦʣʠʯʝʩʪʚʝʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʪʝʞʘʚʘ ʪʦʟʠ ʨʝʣʝʬ ʢʘʪʦ: ʧʣʲʪʥʦʩʪʪʘ ʥʘ 

ʜʝʨʝʪʘ ʠ ʦʚʨʘʞʥʘʪʘ ʤʨʝʞʘ, ʜʲʣʙʦʯʠʥʘʪʘ ʥʘ ʤʝʩʪʥʠʪʝ ʝʨʦʟʠʦʥʥʠ ʙʘʟʠʩʠ, ʩʨʝʜʥʠʷ 

ʥʘʢʣʦʥ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ. 

ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʪʘʤ, ʢʲʜʝʪʦ ʠʤʘ ʦʚʨʘʟʠ, ʧʦ ʩʪʨʲʤʥʠʪʝ ʠʤ ʩʢʣʦʥʦʚʝ ʩʝ ʥʘʙ-

ʣʶʜʘʚʘ ʠ ʧʣʦʱʥʘ ʝʨʦʟʠʷʪ. ʆʚʨʘʟʠʪʝ ʦʙʠʢʥʦʚʝʥʦ ʩʘ ʧʨʠʜʨʫʞʝʥʠ ʦʪ ʛʨʫʧʘ ʝʨʦʟʠʨʘʣʠ 

ʧʣʦɦʠ, ʰʠʨʠʥʘʪʘ ʥʘ ʢʦʠʪʦ ʟʘʚʠʩʠ ʦʪ ʥʷʢʦʣʢʦ ʬʘʢʪʦʨʘ: ʧʦ-ʛʦʣʷʤʘʪʘ ʩʪʨʲʤʥʦʩʪ ʠ 

ʧʦ-ʛʦʣʷʤʘʪʘ ʜʲʣʞʠʥʘ ʥʘ ʩʢʣʦʥʦʚʝʪʝ, ʨʘʟʨʫʰʘʚʘʱʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ ʧʦʪʦʢʘ ʦʪ ʩʥʝʛʦ-

ʪʦʧʝʥʝʪʦ ʠ ʧʦʨʦʡʥʠʪʝ ʚʘʣʝʞʠ ʠ ʰʠʨʠʥʘʪʘ ʥʘ ʝʨʦʟʠʨʘʣʘʪʘ ʧʣʦʱ ʦʢʦʣʦ ʦʚʨʘʞʥʘʪʘ 

ʤʨʝʞʘ (ʉʦʙʦʣʝʚ, 1948). 

ʇʨʠ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʝʨʦʟʠʷʪʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʧʲʨʚʦ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʢʦʣʠ-

ʯʝʩʪʚʝʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʣʝʬʘ ʥʘ ʩʪʨʘʥʘʪʘ, ʟʘ ʮʝʣʪʘ ʝ ʠʟʧʦʣʟʚʘʥʘ ʪʦʧʦʛʨʘʬʩʢʘ ʦʩʥʦʚʘ, 
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ʥʘ ʢʦʷʪʦ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʛʨʘʥʠʮʠʪʝ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʝʨʦʟʠʦʥʥʠʷ ʨʝʣʝʬ, ʛʲʩʪʦ-

ʪʘʪʘ ʥʘ ʦʚʨʘʞʥʘʪʘ ʤʨʝʞʘ, ʜʲʣʙʦʯʠʥʘʪʘ ʥʘ ʛʣʘʚʥʠʷ ʤʝʩʪʝʥ ʝʨʦʟʠʦʥʝʥ ʙʘʟʠʩ, ʩʨʝʜʥʠʷ 

ʥʘʢʣʦʥ ʥʘ ʩʢʣʦʥʦʚʝʪʝ ʠ ʜʨ.  

ʏʨʝʟ ʠʟʫʯʘʚʘʥʝ ʥʘ ʛʝʦʤʦʨʬʦʣʦʛʠʷʪʘ ʥʘ ʨʝʯʥʠʪʝ ʜʦʣʠʥʠ ʠ ʩʨʘʚʥʷʚʘʥʝʪʦ ʥʘ 

ʪʝʨʘʩʠʪʝ ʥʘ ʨʘʟʣʠʯʥʠ ʨʝʯʥʠ ʜʦʣʠʥʠ, ʢʘʢʪʦ ʠ ʥʘ ʪʝʨʘʩʠʪʝ ʥʘ ʝʜʥʘ ʠ ʩʲʱʘ ʨʝʢʘ, ʥʦ ʚ 

ʨʘʡʦʥʠ ʩ ʨʘʟʣʠʯʥʘ ʜʲʣʙʦʯʠʥʥʘ ʝʨʦʟʠʷ (ʦʩʥʦʚʘ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʤʝʩʪʥʘʪʘ ʝʨʦʟʠʷ), ʩʝ 

ʧʦʢʘʟʚʘ, ʯʝ ʛʝʦʤʦʨʬʦʣʦʛʠʷʪʘ ʥʘ ʫʯʘʩʪʲʮʠ ʦʪ ʜʦʣʠʥʘʪʘ ʥʘ ʝʜʥʘ ʠ ʩʲʱʘ ʨʝʢʘ ʩ 

ʨʘʟʣʠʯʥʠ ʜʲʣʙʦʯʠʥʠ ʥʘ ʝʨʦʟʠʷ ʜʨʘʩʪʠʯʥʦ ʩʘ ʨʘʟʣʠʯʥʠ ʝʜʥʠ ʦʪ ʜʨʫʛʠ ʠ ʚ ʩʲʱʦʪʦ 

ʚʨʝʤʝ ʧʦ ʩʪʨʫʢʪʫʨʘʪʘ, ʢʲʜʝʪʦ ʜʲʣʙʦʯʠʥʘʪʘ ʝʨʦʟʠʷ ʝ ʠʜʝʥʪʠʯʥʘ, ʩʘ ʩʭʦʜʥʠ ʧʦʤʝʞʜʫ 

ʩʠ. ʇʨʠ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʛʝʦʤʦʨʬʦʣʦʛʠʷʪʘ ʠ ʛʝʦʣʦʛʠʷʪʘ ʥʘ ʥʷʢʦʠ ʜʦʣʠʥʠ, ʢʘʢʪʦ ʠ 

ʥʷʢʦʠ ʩʝʛʤʝʥʪʠ ʦʪ ʜʦʣʠʥʠʪʝ ʥʘ ʛʦʣʝʤʠʪʝ ʨʝʢʠ, ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʧʨʘʚʷʪ ʥʷʢʦʠ ʠʟʚʦʜʠ 

ʢʦʠʪʦ ʩʣʫʞʘʪ ʢʘʪʦ ʦʩʥʦʚʘ ʟʘ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʝʨʦʟʠʦʥʥʠʪʝ ʧʨʦʮʝʩʠ: 

1) ɼʦʣʠʥʠʪʝ ʥʘ ʧʦʯʪʠ ʚʩʠʯʢʠ ʧʦ-ʛʦʣʝʤʠ ʨʝʢʠ ʩʘ ʨʘʟʥʦʨʦʜʥʠ ʠ ʢʦʤʧʦʟʠʪʥʠ 

ʭʝʪʝʨʦʭʨʦʤʥʠ ʜʦʣʠʥʠ. ʊʝʟʠ ʜʦʣʠʥʠ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʨʘʟʣʠʯʥʠ ʯʘʩʪʠ ʚ ʩʪʨʫʢʪʫʨʥʦ 

ʦʪʥʦʰʝʥʠʝ, ʛʝʥʝʟʠʩ ʠ ʚʲʟʨʘʩʪ; ʚ ʪʝʟʠ ʫʯʘʩʪʲʮʠ ʩʘ ʧʨʦʪʠʯʘʣʠ ʧʨʝʟ ʨʘʟʣʠʯʥʦ ʚʨʝʤʝ 

ʦʪʜʝʣʥʠ ʧʦʪʦʮʠ ʩ ʨʘʟʣʠʯʝʥ ʝʨʦʟʠʦʥʝʥ ʙʘʟʠʩ ʠ ʧʦʩʦʢʘ. ʉʪʘʨʠʪʝ ʚʠʩʦʢʠ ʪʝʨʘʩʠ, 

ʪʨʫʜʥʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʦʩʣʝʜʝʥʠ ʦʪ ʫʯʘʩʪʲʮʠʪʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠʷ ʧʦʪʦʢ ʥʘ ʨʝʢʘʪʘ, ʠ 

ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʩʘʤʦ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʜʨʝʚʥʠ ʤʝʩʪʘ, ʢʲʜʝʪʦ ʝ ʧʨʦʪʠʯʘʣʘ ʜʘʜʝʥʘʪʘ 

ʨʝʢʘ. ɺʠʩʦʢʠʪʝ ʪʝʨʘʩʠ ʥʘ ʨʝʢʠʪʝ ʩʘ ʧʦʜʣʦʞʝʥʠ ʥʘ ʪʘʢʘ ʥʘʨʝʯʝʥʠʷ ʝʧʠʨʦʛʝʥʝʥ 

ʨʘʟʤʠʚ. ʉʣʝʜʦʚʘʪʝʣʥʦ, ʚʲʟʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʠʩʪʦʨʠʷʪʘ ʥʘ ʨʝʣʝʬʘ ʟʘ ʜʘʜʝʥ ʨʘʡʦʥ, ʝ 

ʚʘʞʥʦ ʥʝ ʩʘʤʦ ʟʘ ʠʩʪʦʨʠʷʪʘ ʥʘ ʜʦʣʠʥʠʪʝ ʥʘ ʨʝʢʠʪʝ ʢʘʪʦ ʮʷʣʦ, ʥʦ ʠ ʟʘ ʠʩʪʦʨʠʷʪʘ ʠ 

ʧʨʦʠʟʭʦʜʘ ʥʘ ʦʪʜʝʣʥʠʪʝ ʥʝʨʘʚʥʠ ʯʘʩʪʠ ʦʪ ʟʝʤʥʘʪʘ ʢʦʨʘ ʩ ʧʦʜʦʙʥʘ ʩʪʨʫʢʪʫʨʘ. 

2) ʇʦ-ʛʦʣʷʤʘʪʘ ʦʙʱʘ ʜʲʣʙʦʯʠʥʘ ʥʘ ʜʦʣʠʥʘʪʘ (ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʚʦʜʦʩʙʦʨʘ ʥʘ ʨʝʢʘʪʘ), ʝ 

ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʥʘʙʣʶʜʘʚʘʥʝ ʥʘ ʧʦʚʝʯʝ ʩʪʘʨʠ ʪʝʨʘʩʠ, ʩʲʩ ʩʪʘʮʠʦʥʘʨʥʠ ʜʨʝʚʥʠ 

ʮʠʢʣʠ ʥʘ ʝʨʦʟʠʷ. 

3) ʇʦ-ʛʦʣʷʤʘʪʘ ʦʙʱʘʪʘ ʜʲʣʙʦʯʠʥʘ ʥʘ ʜʦʣʠʥʘʪʘ ʥʘ ʨʝʢʘʪʘ, ʝ ʧʨʠʟʥʘʢ ʟʘ ʝʥʝʨʛʠʯʥʦ 

ʧʨʦʪʠʯʘʥʝ ʥʘ ʜʲʣʙʦʯʠʥʥʘ ʝʨʦʟʠʷ ʚʲʚ ʚʩʝʢʠ ʝʪʘʧ ʥʘ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʩʪʘʨʠʪʝ Ⱬ ʪʝʨʘʩʠ.  

4) ʇʦ-ʛʦʣʷʤʘʪʘ ʦʙʱʘʪʘ ʜʲʣʙʦʯʠʥʘ ʥʘ ʜʦʣʠʥʘʪʘ, ʩʘ ʩʲʱʦ ʧʨʠʟʥʘʢ ʟʘ ʩʠʣʥʠ ʝʥʝʨʛʠʝʥ 

ʧʦʪʦʢ ʠ ʝʨʦʟʠʷ, ʪ.ʝ. ʜʲʣʙʦʢʦ ʚʩʝʯʝʥʦ ʨʝʯʥʦ ʣʝʛʣʦ ʚ ʩʲʚʨʝʤʝʥʥʠʪʝ ʟʘʣʠʚʥʠ ʪʝʨʘʩʠ ʥʘ 

ʩʲʦʪʚʝʪʥʘʪʘ ʨʝʢʘ.  
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5) ɺ ʨʘʡʦʥʠ ʩ ʧʣʠʪʢʠ ʨʝʯʥʠ ʜʦʣʠʥʠ (ʧʦ-ʤʘʣʢʦ ʦʪ 50 ʤ) ʦʙʠʢʥʦʚʝʥʦ ʥʝ ʩʝ ʥʘʙʣʶʜʘ-

ʚʘʪ ʩʝʨʠʠ ʦʪ ʪʝʨʘʩʠ, ʯʘʩʪ ʦʪ ʪʝʨʘʩʠʪʝ ʥʝ ʩʝ ʠʟʨʘʟʷʚʘʪ ʚ ʨʝʣʝʬʘ, ʢʘʪʦ ʯʘʩʪ ʦʪ ʪʝʨʘʩʠʪʝ 

ʩʘ ʧʦʛʨʝʙʘʥʠ. 

ʇʨʠ ʩʲʩʪʘʚʷʥʝ ʥʘ ʝʨʦʟʠʦʥʥʠʪʝ ʢʘʨʪʠ ʝʢʟʦʛʝʥʥʠ ʠ ʝʥʜʦʛʝʥʥʠ ʬʘʢʪʦʨʠ ʠʛʨʘʷʪ 

ʩʲʝɦʩʪʚʝʥʘ ʨʦʣʷ. ʊʝ ʦʧʨʝʜʝʣʷʪ ʨʘʟʣʠʯʥʘʪʘ ʜʲʣʙʦʯʠʥʘ ʥʘ ʨʘʟʨʝʟʘ ʥʘ ʨʝʯʥʠʪʝ ʜʦʣʠʥʠ 

ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʷ. ʉʨʝʜ ʬʘʢʪʦʨʠʪʝ, ʢʦʠʪʦ ʦʧʨʝʜʝʣʷʪ ʜʲʣʙʦʯʠʥʘʪʘ ʥʘ ʨʘʟʨʝʟʘ ʥʘ 

ʨʝʯʥʠ ʜʦʣʠʥʠ ʠ ʪʷʭʥʘʪʘ ʛʝʦʤʦʨʬʦʣʦʛʠʷ, ʉʦʙʦʣʝʚ (1948) ʩʯʠʪʘ ʩʣʝʜʥʦʪʦ: ʚʲʟʜʝʡʩʪ-

ʚʠʝʪʦ ʥʘ ʦʙʱʠʪʝ ʭʠʧʩʦʤʝʪʨʠʯʥʠʪʝ ʧʣʦʱʠ, ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʧʝʪʨʦʛʨʘʬʩʢʠʷ ʩʲʩʪʘʚ 

ʥʘ ʩʢʘʣʠʪʝ, ʠʟʛʨʘʞʜʘʱʠ ʩʲʦʪʚʝʪʥʠʷ ʨʝʛʠʦʥ, ʥʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʧʨʦʤʝʥʠʪʝ ʚ ʨʝʯʥʠʪʝ 

ʜʝʡʥʦʩʪʠ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʢʣʠʤʘʪʠʯʥʠ ʢʦʣʝʙʘʥʠʷ, ʟʘʣʝʜʷʚʘʥʝ, ʧʨʦʤʷʥʘ ʥʘ ʨʘʟʤʝʨʘ ʥʘ 

ʦʪʣʦʤʢʠ, ʥʦʩʝʥʠ ʦʪ ʨʝʢʘʪʘ, ʚʣʠʷʥʠʝʪʦ ʥʘ ʝʚʩʪʘʪʠʯʝʩʢʠʪʝ ʢʦʣʝʙʘʥʠʷ (ʢʦʣʝʙʘʥʠʷʪʘ ʥʘ 

ʦʙʱʠʷ ʝʨʦʟʠʦʥʝʥ ʙʘʟʠʩ) ʠ ʚʣʠʷʥʠʝʪʦ ʥʘ ʝʧʠʨʦʛʝʥʥʠʪʝ ʜʚʠʞʝʥʠʷ. 

ɺʣʠʷʥʠʝ ʧʨʠ ʩʲʩʪʘʚʷʥʝ ʥʘ ʝʨʦʟʠʦʥʥʠʪʝ ʢʘʨʪʠ ʠʤʘʪ ʥʘʜʤʦʨʩʢʘʪʘ ʚʠʩʦʯʠʥʘ ʥʘ 

ʜʲʣʙʦʯʠʥʘʪʘ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʷʪʘ ʥʘ ʨʝʯʥʠ ʜʦʣʠʥʠ. ʅʘ ʧʨʲʚ ʧʦʛʣʝʜ ʢʘʨʪʠʪʝ ʥʘ 

ʥʘʜʤʦʨʩʢʘʪʘ ʚʠʩʦʯʠʥʘ ʥʘ ʪʝʨʝʥʘ ʠ ʜʲʣʙʦʯʠʥʘʪʘ ʥʘ ʤʝʩʪʥʠʪʝ ʝʨʦʟʠʦʥʥʠ ʙʘʟʠʩʠ ʠʣʠ 

ʜʲʣʙʦʯʠʥʘʪʘ ʥʘ ʚʨʷʟʚʘʥʝ ʥʘ ʨʝʯʥʘʪʘ ʜʦʣʠʥʘ ʠʤʘʪ ʧʦʨʘʟʠʪʝʣʥʦ ʩʲʚʧʘʜʝʥʠʝ. ʆʩʦʙʝʥʦ 

ʦʩʪʨʦ ʩʝ ʦʪʢʨʦʷʚʘ ʧʨʠ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʨʘʚʥʠʥʥʠʪʝ ʠ ʧʣʘʥʠʥʩʢʠʪʝ ʨʘʡʦʥʠ. ʇʨʠ 

ʩʲʩʪʘʚʷʥʝ ʥʘ ʝʨʦʟʠʦʥʥʠʪʝ ʢʘʨʪʠ ʥʘʡ-ʚʘʞʥʦ ʝ ʦʪʯʠʪʘʥʝʪʦ ʥʘ ʜʲʣʙʦʯʠʥʘʪʘ ʥʘ 

ʤʝʩʪʥʠʷ ʝʨʦʟʠʦʥʝʥ ʙʘʟʠʩ, ʢʦʡʪʦ ʥʝ ʝ ʧʦʚʪʦʨʝʥʠʝ ʥʘ ʭʠʧʩʦʤʝʪʨʠʯʥʘʪʘ ʢʘʨʪʘ ʠ ʥʝ ʝ 

ʧʦ ʭʠʧʩʦʤʝʪʨʠʯʥʠ ʨʘʚʥʠʥʠ. ɸʙʩʦʣʶʪʥʘ ʢʦʪʘ ʦʙʣʘʩʪʠʪʝ ʥʝ ʚʠʥʘʛʠ ʦʧʨʝʜʝʣʷʪ 

ʜʲʣʙʦʯʠʥʘʪʘ ʥʘ ʝʨʦʟʠʷʪʘ. 

ɼʨʫʛ ʬʘʢʪʦʨ, ʦʪʯʠʪʘʥ ʧʨʠ ʩʲʩʪʘʚʷʥʝʪʘ ʥʘ ʝʨʦʟʠʦʥʥʠʪʝ ʢʘʨʪʠ, ʝ ʚʣʠʷʥʠʝʪʦ ʥʘ 

ʧʝʪʨʦʛʨʘʬʩʢʠʷ ʩʲʩʪʘʚ ʥʘ ʩʢʘʣʠʪʝ, ʠʟʛʨʘʞʜʘʱʠ ʦʙʣʘʩʪʪʘ ʨʝʯʥʠ ʜʦʣʠʥʠ. ʉʨʘʚʥʷ-

ʚʘʡʢʠ ʢʘʨʪʘʪʘ ʥʘ ʜʲʣʙʦʯʠʥʘ, ʦʩʥʦʚʥʠʪʝ ʤʝʩʪʥʠ ʝʨʦʟʠʦʥʥʠ ʙʘʟʠʩʠ ʠ ʛʝʦʣʦʞʢʘʪʘ 

ʢʘʨʪʘ, ʩʝ ʚʠʞʜʘ, ʯʝ ʜʲʣʙʦʯʠʥʘʪʘ ʥʘ ʨʝʯʥʠʪʝ ʜʦʣʠʥʠ, ʥʝ ʟʘʚʠʩʠ ʦʪ ʧʝʪʨʦʛʨʘʬʩʢʠʷ 

ʩʲʩʪʘʚ ʥʘ ʩʢʘʣʠʪʝ, ʢʦʠʪʦ ʠʟʛʨʘʞʜʘʪ ʩʲʦʪʚʝʪʥʠʷ ʨʘʡʦʥ.  

ʉʲʚʨʝʤʝʥʥʘʪʘ ʜʲʣʙʦʢʘ ʝʨʦʟʠʷ ʚ ʧʦʨʝʯʠʷʪʘ ʥʘ ʨʝʢʠʪʝ ʝ ʪʷʩʥʦ ʩʚʲʨʟʘʥʘ ʩ 

ʜʲʣʙʦʯʠʥʘʪʘ ʝʨʦʟʠʷ ʚ ʜʝʨʝʪʘ ʠ ʦʚʨʘʟʠ, ʢʘʪʦ ʨʝʢʠ ʩʘ ʤʝʩʪʥʠʪʝ ʙʘʟʠ ʟʘ ʝʨʦʟʠʦʥʥʠ 

ʜʝʨʝʪʘ ʠ ʩʠʩʪʝʤʠ ʦʪ ʜʦʣʦʚʝ. ʊʦʟʠ ʩʲʚʨʝʤʝʥʝʥ ʮʠʢʲʣ ʥʘ ʝʨʦʟʠʷ ʚ ʜʝʨʝʪʘ, ʩʝ ʜʲʣʞʠ ʥʘ 

ʘʥʪʨʦʧʦʛʝʥʥʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ (ʦʙʝʟʣʝʩʷʚʘʥʝ, ʨʘʟʦʨʘʚʘʥʝ ʥʘ ʩʪʨʲʤʥʠ ʩʢʣʦʥʦʚʝ ʠ ʪ.ʥ.), 
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ʢʦʝʪʦ ʜʦʧʲʣʥʠʪʝʣʥʦ ʷ ʫʩʢʦʨʷʚʘ ʠ ʧʦʨʘʜʠ ʪʦʚʘ ʝ ʦʩʦʙʝʥʦ ʚʨʝʜʥʦ ʠ ʦʧʘʩʥʦ. ʊʦʚʘ ʚʦʜʠ 

ʩʣʝʜ ʩʝʙʝ ʩʠ ʜʦ ʛʦʣʝʤʠ ʱʝʪʠ ʚʲʨʭʫ ʥʘʮʠʦʥʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ 

ʧʨʠʣʘʛʘʥʝ ʥʘ ʝʥʝʨʛʠʯʥʠ ʨʫʪʠʥʥʠʪʝ ʤʝʨʢʠ ʟʘ ʢʦʥʪʨʦʣ (ʚʢʣʶʯʠʪʝʣʥʦ ʧʨʦʬʠʣʘʢ-

ʪʠʯʥʦ). 

 

ʆʪʯʠʪʘʥʝ ʥʘ ʚʣʠʷʥʠʝʪʦ ʦʪ ʧʨʦʤʝʥʠʪʝ ʚ ʩʠʣʘʪʘ ʥʘ ʨʝʯʥʠʷ ʧʦʪʦʢ ʚʲʨʭʫ 

ʜʲʣʙʦʯʠʥʘʪʘ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʷʪʘ ʥʘ ʨʝʯʥʠʪʝ ʜʦʣʠʥʠ. ɺʣʠʷʥʠʝʪʦ ʚ ʧʨʦʤʷʥʘʪʘ ʥʘ 

ʩʠʣʘʪʘ ʥʘ ʨʝʯʥʠʷ ʧʦʪʦʢ ʚʲʨʭʫ ʧʨʠʨʦʜʘʪʘ, ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʨʝʯʥʘʪʘ ʜʦʣʠʥʘ ʠ 

ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʝʨʦʟʠʷʪʘ ʝ ʛʦʣʷʤʘ. ʇʨʦʤʷʥʘ ʥʘ ʩʠʣʘʪʘ ʥʘ ʧʦʪʦʢʘ ʤʦʞʝ ʜʘ ʩʝ 

ʜʲʣʞʠ ʥʘ ʥʷʢʦʣʢʦ ʧʨʠʯʠʥʠ: ʧʦʜ ʚʣʠʷʥʠʝ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʢʦʣʝʙʘʥʠʷ, ʧʝʨʠʦʜʠʯʥʠ 

ʟʘʣʝʜʷʚʘʥʠʷ ʚ ʨʘʚʥʠʥʠʪʝ ʯʘʩʪʠ, ʧʨʦʤʷʥʘ ʚ ʟʲʨʥʦʤʝʪʨʠʯʥʠʷ ʩʲʩʪʘʚ ʥʘ ʦʪʣʦʤʢʠʪʝ 

ʥʦʩʝʥʠ ʦʪ ʨʝʢʘʪʘ ʠ ʜʨ. ʉʠʣʘʪʘ ʥʘ ʪʝʯʝʥʠʝʪʦ ʥʘ ʨʝʢʘʪʘ ʠʛʨʘʝ ʤʥʦʛʦ ʚʘʞʥʘ ʨʦʣʷ ʚʲʚ 

ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʨʝʯʥʠ ʜʦʣʠʥʠ ʚ ʩʪʨʘʥʘʪʘ ʥʠ. 

ʆʪʯʠʪʘʥʝ ʥʘ ʚʣʠʷʥʠʝʪʦ ʚ ʧʨʦʤʝʥʠʪʝ ʥʘ ʝʚʩʪʘʪʠʯʝʩʢʠʪʝ ʢʦʣʝʙʘʥʠʷ 

(ʚʝʢʦʚʥʠʪʝ ʢʦʣʝʙʘʥʠʷ ʥʘ ʤʦʨʩʢʦʪʦ ʨʘʚʥʠʱʝ) ʚʲʨʭʫ ʝʨʦʟʠʦʥʥʠʪʝ ʧʨʦʮʝʩʠ ʥʘ ʨʝʯʥʠ 

ʜʦʣʠʥʠ. ʉʧʦʨʝʜ ʥʷʢʦʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ, ʝʚʩʪʘʪʠʯʝʩʢʠʪʝ ʢʦʣʝʙʘʥʠʷ ʧʨʝʟ ʢʚʘʪʝʨʥʝʨʘ 

ʜʦʩʪʠʛʥʘʪʠ ʟʥʘʯʠʪʝʣʥʠ ʩʪʦʡʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʨʝʛʨʝʩʠʷʪʘ ʥʘ ʤʦʨʝʪʦ ʧʦ ʚʨʝʤʝ ʥʘ 

ʤʘʢʩʠʤʘʣʥʦ ʟʘʣʝʜʷʚʘʥʝ ʜʦʩʪʠʛʘ, ʩʧʦʨʝʜ ʪʝʟʠ ʜʘʥʥʠ, 100-180 m ʠ ʧʦʚʝʯʝ, ʜʦʩʪʠʛʥʘʪʦ 

ʧʦ ʚʨʝʤʝ ʤʝʞʜʫʣʝʜʥʠʢʦʚʠʪʝ ʧʝʨʠʦʜʠ ʝ ʦʢʦʣʦ 55 m. ʊʦʚʘ, ʨʘʟʙʠʨʘ ʩʝ, ʥʝ ʤʦʞʝ ʜʘ ʥʝ 

ʩʝ ʦʪʨʘʟʠ ʥʘ ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʪʝʨʘʩʠ. ʉʧʦʨʝʜ ʉʦʙʦʣʝʚ, ʥʘʡ-ʥʠʩʢʘ ʜʲʣʙʦʯʠʥʘ ʥʘ 

ʝʨʦʟʠʦʥʥʠʷ ʙʘʟʠʩ ʥʘ ʨʝʯʥʠʪʝ ʜʦʣʠʥʠ ʩʝ ʧʨʠʙʣʠʞʘʚʘ ʢʲʤ ʪʦʚʘ ʥʘ ʦʩʥʦʚʥʠʷ ʥʘ 

ʝʨʦʟʠʦʥʝʥ ʙʘʟʠʩ (ʢʲʤ ʤʦʨʝʪʦ), ʧʦʩʪʝʧʝʥʥʦ ʩʝ ʫʚʝʣʠʯʘʚʘ ʠ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʪʝʨʘʩʠ, 

ʨʘʟʣʠʯʘʚʘʱʠ ʩʝ ʧʦʤʝʞʜʫ ʩʠ ʧʦ ʚʠʩʦʯʠʥʘ, ʪʲʡ ʢʘʪʦ ʪʝ ʩʝ ʜʦʙʣʠʞʘʚʘʪ ʜʦ ʫʩʪʠʝʪʦ ʥʘ 

ʨʝʢʘʪʘ. ɺʩʠʯʢʦ ʪʦʚʘ ʩʚʠʜʝʪʝʣʩʪʚʘ ʟʘ ʬʘʢʪʘ, ʯʝ ʢʦʣʝʙʘʥʠʷʪʘ ʚ ʦʙʱʠʷ ʝʨʦʟʠʦʥʝʥ 

ʙʘʟʠʩ ʠʛʨʘʝ ʚʘʞʥʘ ʨʦʣʷ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʲʚʨʝʤʝʥʥʘʪʘ ʭʠʜʨʦʛʨʘʬʩʢʘʪʘ ʤʨʝʞʘ ʦʪ 

ʜʦʣʠʥʠ. 

ɺʣʠʷʥʠʝʪʦ ʥʘ ʝʧʠʨʦʛʝʥʥʠʪʝ ʜʚʠʞʝʥʠʷ ʚ ʨʘʚʥʠʥʥʠʪʝ ʨʘʡʦʥʠ ʦʙʠʢʥʦʚʝʥʦ ʩʘ 

ʦʮʝʥʷʚʘʥʠ ʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʝʢʟʦʛʝʥʥʠ ʧʨʦʮʝʩʠ - ʝʨʦʟʠʷ ʠ 

ʘʢʫʤʫʣʘʮʠʷ. ʆʙʣʘʩʪʠ, ʧʦʜʣʦʞʝʥʠ ʥʘ ʠʥʪʝʥʟʠʚʥʘ ʝʨʦʟʠʷ ʠ ʨʘʟʨʫʰʘʚʘʥʝ ʩʘ ʦʙʣʘʩʪʠʪʝ 

ʩ ʨʝʛʠʦʥʘʣʥʦ ʝʧʠʨʦʛʝʥʥʦ ʠʟʜʠʛʘʥʝ. ʆʙʣʘʩʪʠʪʝ ʥʘ ʩʠʣʥʦ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʩʝʜʠʤʝʥʪʠ, 
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ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʯʨʝʟ ʧʦʨʝʜʠʮʘ ʦʪ ʧʦʛʨʝʙʘʥʠ ʪʝʨʘʩʠ (ʧʦʛʨʝʙʘʥʠ ʦʪ ʤʣʘʜʠ 

ʩʝʜʠʤʝʥʪʠ), ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʨʝʛʠʦʥʠʪʝ ʩ ʝʧʠʨʦʛʝʥʥʦ ʧʦʪʲʚʘʥʝ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ, ʟʘ ʜʘ 

ʩʝ ʧʨʝʮʝʥʠ ʚʣʠʷʥʠʝʪʦ ʥʘ ʝʧʠʨʦʛʝʥʥʠʪʝ ʜʚʠʞʝʥʠʷʪʘ ʚʲʨʭʫ ʝʨʦʟʠʦʥʥʠʪʝ ʧʨʦʮʝʩʠ, 

ʧʲʨʚʦ ʪʨʷʙʚʘ ʜʘ ʟʥʘʝʤ ʩʪʨʘʪʠʛʨʘʬʠʷʪʘ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʷʪʘ ʥʘ ʨʝʯʥʠʪʝ ʜʦʣʠʥʠ.  

 

ʂʘʨʪʠʪʝ ʥʘ ʛʲʩʪʦʪʘʪʘ ʥʘ ʦʚʨʘʞʥʘʪʘ ʤʨʝʞʘ ʠ ʜʲʣʙʦʯʠʥʠʪʝ ʥʘ ʤʝʩʪʥʠʷ 

ʝʨʦʟʠʦʥʝʥ ʙʘʟʠʩ ʦʩʠʛʫʨʷʚʘʪ ʢʦʣʠʯʝʩʪʚʝʥʦ ʦʧʠʩʘʥʠʝ ʥʘ ʨʝʣʝʬʘ ʢʘʪʦ ʬʘʢʪʦʨ, ʢʦʡʪʦ 

ʜʦʧʨʠʥʘʩʷ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʝʨʦʟʠʷʪʘ. ʀ ʜʚʝʪʝ ʢʘʨʪʠ ʩʘ ʚʟʘʠʤʥʦ ʜʦʧʲʣʚʘʱʠ ʩʝ. 

ɽʨʦʟʠʨʘʣʠ ʩʪʨʲʤʥʠ ʩʢʣʦʥʦʚʝ, ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʥʘʙʣʶʜʘʚʘʪ, ʪʘʤ ʢʲʜʝʪʦ ʠʤʘʤʝ ʩʠʣʥʦ 

ʨʘʟʚʠʪʘ ʤʨʝʞʘ ʦʪ ʜʝʨʝʪʘ ʠ ʦʚʨʘʟʠ. ɺʲʧʨʝʢʠ ʪʦʚʘ, ʠʤʘ ʦʙʣʘʩʪʠ, ʢʲʜʝʪʦ ʜʝʨʝʪʘ ʠ 

ʦʚʨʘʟʠ ʣʠʧʩʚʘʪ, ʘ ʧʣʦʱʥʘʪʘ ʝʨʦʟʠʷʪʘ ʝ ʤʥʦʛʦ ʩʠʣʥʦ ʠʟʨʘʟʝʥʘ.  

ʉʲʱʝʩʪʚʫʚʘʪ ʪʝʨʝʥʠ, ʢʦʠʪʦ ʩʘ ʨʘʟʯʣʝʥʝʥʠ ʦʪ ʜʲʣʙʦʢʠ, ʥʦ ʥʘ ʨʷʜʢʦ 

ʨʘʟʧʦʣʦʞʝʥʠ, ʨʝʯʥʠ ʜʦʣʠʥʠ. ɺʦʜʦʜʝʣʲʪ ʤʝʞʜʫ ʨʝʢʠʪʝ ʥʝ ʝ ʟʘʩʝʛʥʘʪ ʦʪ ʧʣʦʱʥʘ 

ʝʨʦʟʠʷ, ʢʘʪʦ ʝʨʦʟʠʷʪʘ ʝ ʩʨʝʜʦʪʦʯʝʥʘ ʚ ʙʣʠʟʦʩʪ ʜʦ ʪʝʟʠ ʜʲʣʙʦʢʠ ʜʦʣʠʥʠ.  

ʇʨʠ ʠʟʛʦʪʚʷʥʝʪʦ ʥʘ ʢʘʨʪʠʪʝ ʟʘ ʝʨʦʟʠʘʪʘ ʩʘ ʚʟʝʪʠ ʧʨʝʜʚʠʜ ʛʲʩʪʦʪʘʪʘ ʥʘ 

ʜʝʨʝʪʘʪʘ ʠ ʦʚʨʘʞʥʘʪʘ ʤʨʝʞʘ, ʢʘʢʪʦ ʠ ʜʲʣʙʦʯʠʥʘʪʘ ʥʘ ʤʝʩʪʥʠʪʝ ʝʨʦʟʠʦʥʥʠ ʙʘʟʠʩʠ. 

ʂʘʪʦ ʧʦ ʩʢʣʦʥʦʚʝʪʝ (ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʦʙʣʘʩʪʠʪʝ ʩ ʥʝʟʘʣʝʩʝʥ ʭʲʣʤʠʩʪ ʨʝʣʝʬ) 

ʝʨʦʟʠʷʪʘ ʟʘʚʠʩʠ ʦʪ ʪʝʟʠ ʜʚʘ ʬʘʢʪʦʨʘ. ʂʦʣʢʦʪʦ ʩʘ ʧʦ-ʜʲʣʙʦʢʠ ʤʝʩʪʥʠʪʝ ʝʨʦʟʠʦʥʥʠ 

ʙʘʟʠʩʠ ʠ ʤʨʝʞʘʪʘ ʦʪ ʜʝʨʝʪʘ ʠ ʦʚʨʘʟʠ ʝ ʧʦ-ʛʲʩʪʘ, ʪʦʣʢʦʚʘ ʝ ʧʦ-ʩʪʨʲʤʝʥ ʲʛʲʣʲʪ ʥʘ 

ʩʢʣʦʥʘ ʠ ʩʲʟʜʘʚʘ ʧʦʚʝʯʝ ʙʣʘʛʦʧʨʠʷʪʥʠ ʫʩʣʦʚʠʷ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʝʨʦʟʠʷ. ʉʦʙʦʣʝʚ 

(1937) ʚʲʚʝʞʜʘ ʩʣʝʜʥʘʪʘ ʬʦʨʤʫʣʘ ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʩʨʝʜʥʠʷ ʥʘʢʣʦʥ ʥʘ ʜʘʜʝʥʘʪʘ 

ʧʦʚʲʨʭʥʦʩʪ: 

 

Ὥ
Ὤ

ὰ
 

ʢʲʜʝʪʦ i - ʥʘʢʣʦʥ, h - ʧʨʝʚʠʰʝʥʠʝ, ʘ l - ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʝ ʪʦʯʢʠ. ɺ ʩʣʫʯʘʷ, h ʝ 

ʧʨʝʚʠʰʝʥʠʝʪʦ ʦʪ ʤʝʩʪʥʠʷ ʝʨʦʟʠʦʥʝʥ ʙʘʟʠʩ ʜʦ ʚʦʜʦʩʙʦʨʘ, ʠʣʠ ʜʲʣʙʦʯʠʥʘʪʘ ʥʘ 

ʤʝʩʪʥʠʷ ʝʨʦʟʠʦʥʝʥ ʙʘʟʠʩ, l - ʝ ʨʘʚʝʥ ʥʘ ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʩʨʝʜʥʦʪʦ ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʜʝʨʝʪʘʪʘ ʠ ʜʦʣʦʚʝʪʝ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ l ʩʝ ʦʧʨʝʜʝʣʷ, ʢʘʢʪʦ ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʩʨʝʜʥʦʪʦ 

ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʝʨʝʪʘʪʘ ʠ ʜʦʣʦʚʝʪʝ ʠ ʝ: 
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ὰ , 

ʢʲʜʝʪʦ S - ʧʣʦʱʘ, ʟʘ ʢʦʷʪʦ ʝ ʠʟʯʠʩʣʝʥʘ ʜʲʣʞʠʥʘ ʥʘ ʜʝʨʝʪʘ ʠ ʦʚʨʘʟʠʪʝ ʥʘ 1 ʢʤ
2
 ʠ L - 

ʜʲʣʞʠʥʘʪʘ ʥʘ ʤʨʝʞʘʪʘ ʦʪ ʜʝʨʝʪʘ ʠ ʦʚʨʘʟʠ, ʨʘʟʧʦʣʦʞʝʥʘ ʚ ʨʘʡʦʥʘ ʥʘ S ʚ ʢʤ
2
. 

 ʉʣʝʜ ʟʘʤʝʩʪʚʘʥʝ ʚ ʛʦʨʥʘʪʘ ʬʦʨʤʫʣʘ ʟʘ ʥʘʢʣʦʥʘ i ʧʦʣʫʯʘʚʘʤʝ ʩʣʝʜʥʘʪʘ 

ʬʦʨʤʫʣʘ: 

Ὥ
ȢȢȢ

ȟ  

 ʢʲʜʝʪʦ i - ʩʨʝʜʝʥ ʥʘʢʣʦʥ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʚ %, h - ʜʲʣʙʦʯʠʥʘ ʥʘ ʤʝʩʪʥʠʷ 

ʝʨʦʟʠʦʥʝʥ ʙʘʟʠʩ ʚ ʢʤ, L - ʜʲʣʞʠʥʘ ʥʘ ʦʚʨʘʞʥʘʪʘ ʤʨʝʞʘʪʘ ʚ ʢʤ ʟʘ ʜʘʜʝʥʠʷ ʫʯʘʩʪʲʢ ʠ 

S - ʧʣʦʱ ʚ ʢʤ
2
, ʟʘ ʢʦʷʪʦ ʝ ʠʟʯʠʩʣʝʥʘ ʜʲʣʞʠʥʘʪʘ ʥʘ ʤʨʝʞʘ ʦʪ ʜʝʨʝʪʘ ʠ ʦʚʨʘʟʠ.  

 ʉ ʧʦʤʦʱʪʘ ʥʘ ʪʘʟʠ ʬʦʨʤʫʣʘ, ʩʝ ʠʟʯʠʩʣʷʚʘʪ ʩʨʝʜʥʠʪʝ ʲʛʣʠ ʥʘ ʥʘʢʣʦʥʘ ʥʘ 

ʫʯʘʩʪʲʮʠʪʝ ʦʪ ʨʝʣʘʬʘ, ʦʙʭʚʘʥʘʪʠ ʦʪ ʝʨʦʟʠʷ.  

 

1.3. ʂʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʪʝʨʝʥʠʪʝ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʧʨʦʷʚʘ ʥʘ ʘʙʨʘʟʠʷ 

ɸʙʨʘʟʠʷʪʘ e ʧʨʦʮʝʩ ʥʘ ʤʝʭʘʥʠʯʥʦ ʨʘʟʨʫʰʘʚʘʥʝ ʥʘ ʢʦʨʝʥʥʠʪʝ ʩʢʘʣʠ ʥʘ ʙʨʝʛʘ 

ʠ ʧʦʜʚʦʜʥʠʷ ʙʨʝʛʦʚʠ ʩʢʣʦʥ ʧʦʜ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʤʦʨʩʢʠʪʝ ʚʲʣʥʠ ʠ ʧʨʠʙʦʡʥʠʷ ʧʦʪʦʢ. 

ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʜʝʡʩʪʚʠʝʪʦ Ⱬ ʧʨʦʠʟʪʠʯʘ ʧʨʝʨʘʙʦʪʢʘ ʥʘ ʧʨʦʬʠʣʘ ʥʘ ʠʟʭʦʜʥʠʷ 

ʩʣʘʙʦʥʘʢʣʦʥʝʥ ʦʪʢʦʩ. ɺ ʩʢʘʣʠʪʝ ʩʝ ʦʬʦʨʤʷ ʚʲʣʥʦʧʨʠʙʦʡʥʘ ʥʠʰʘ. ʅʘʜ ʥʝʷ ʩʝ ʦʙʨʘ-

ʟʫʚʘ ʩʪʨʲʤʥʘ ʜʦ ʚʝʨʪʠʢʘʣʥʘ ʩʪʝʥʘ ï ʢʣʠʬ.  

ʇʨʝʜ ʧʦʜʥʦʞʠʝʪʦ ʥʘ ʦʪʩʪʲʧʚʘʱʠʷ ʢʣʠʬ ʩʝ ʬʦʨʤʠʨʘ ʦʙʰʠʨʥʘ ʧʣʦʱʘʜʢʘ ʩʲʩ 

ʩʣʘʙ ʥʘʢʣʦʥ, ʥʘʨʝʯʝʥʘ ʘʙʨʘʟʠʦʥʥʘ ʪʝʨʘʩʘ ʠʣʠ ʙʝʥʯ. ʀʟʨʘʙʦʪʢʘʪʘ ʥʘ ʧʨʦʬʠʣʘ ʥʘ ʨʘʚ-

ʥʦʚʝʩʠʝ ʚ ʭʦʜʘ ʥʘ ʘʙʨʘʟʠʷ ʝ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʪʘʢʘʚʘ ʬʦʨʤʘ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ 

ʜʲʥʦʪʦ, ʢʦʪ̫ʦ ʥʘʡ-ʧʲʣʥʦ ʜʘ ʦʙʝʟʧʝʯʘʚʘ ʜʠʩʠʧʘʮʠʷʪʘ ʥʘ ʢʠʥʝʪʠʯʥʘʪʘ ʝʥʝʨʛʠʷ ʥʘ 

ʚʲʣʥʠʪʝ.  

ɿʘ ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ ʢʘʨʪʠʪʝ ʥʘ ʧʦʜʘʪʣʠʚʦʩʪʪʘ ʢʲʤ ʧʨʦʷʚʘʪʘ ʥʘ ʘʙʨʘʟʠʷ ʤʦʛʘʪ 

ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʪ. ʥʘʨ. ʘʙʨʘʟʠʦʥʥʠ ʢʦʝʬʠʮʠʝʥʪʠ. ʊʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʄʦʨʩʢʠʪʝ 

ʙʨʝʛʦʚʝ ʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʜʲʣʞʠʥʘʪʘ ʥʘ ʘʙʨʘʟʠʦʥʥʠʷ ʙʨʷʛ ʢʲʤ 

ʦʙʱʘʪʘ ʜʲʣʞʠʥʘ ʥʘ ʙʨʝʛʦʚʘʪʘ ʣʠʥʠʷ. ɿʘ ɹʲʣʛʘʨʩʢʦʪʦ ʏʝʨʥʦʤʦʨʩʢʦ ʢʨʘʡʙʨʝʞʠʝ 

ʘʙʨʘʟʠʦʥʥʠʷʪ ʢʦʝʬʠʮʠʝʥʪ ʝ 0,59. ʆʪ 378 km ʜʲʣʞʠʥʘ ʥʘ ʙʨʝʛʦʚʘʪʘ ʣʠʥʠʷ 226 km ʩʘ 
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ʧʦʜʣʦʞʝʥʠ ʥʘ ʘʢʪʠʚʥʘ ʘʙʨʘʟʠʷ, ʘ 152 km ʝ ʜʲʣʞʠʥʘʪʘ ʥʘ ʧʣʘʞʦʚʝʪʝ ʠ ʠʟʛʨʘʜʝʥʠʪʝ 

ʭʠʜʨʦʪʝʭʥʠʯʝʩʢʠ ʩʲʦʨʲʞʝʥʠʷ.  

ʉʧʦʨʝʜ ʉʠʤʝʦʥʦʚʘ (1988) ʘʙʨʘʟʠʷʪʘ ʟʘʩʷʛʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 70% ʦʪ ʜʲʣʞʠʥʘʪʘ 

ʥʘ ʙʨʝʛʦʚʘʪʘ ʟʦʥʘ ʫ ʥʘʩ. ʉʠʣʘʪʘ ʠ ʘʢʪʠʚʥʦʩʪʪʘ Ⱬ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʩʣʦʞʝʥ ʢʦʤʧʣʝʢʩ 

ʧʨʠʨʦʜʥʠ ʬʘʢʪʦʨʠ ʠ ʫʩʣʦʚʠʷ. ʊʦʚʘ ʩʘ ʚʲʣʥʦʚʠʪʝ ʬʘʢʪʦʨʠ - ʩʠʣʘ ʠ ʧʦʩʦʢʘ ʥʘ 

ʤʦʨʩʢʠʪʝ ʚʲʣʥʠ ʠ ʪʝʯʝʥʠʷ; ʥʝʚʲʣʥʦʚʠ - ʠʟʚʝʪʨʷʥʝ, ʝʨʦʟʠʷ ʦʪ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ, 

ʜʝʬʦʨʤʘʮʠʠ ʥʘ ʩʢʣʦʥʦʚʝʪʝ ʠ ʦʚʦʜʥʚ̫ʘʥʝʪʦ ʠʤ ʦʪ ʧʦʜʟʝʤʥʠ ʚʦʜʠ. ɿʥʘʯʝʥʠʝ ʟʘ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʘʙʨʘʟʠʦʥʥʠ ʧʨʦʮʝʩʠ ʠʤʘʪ ʩʲʱʦ ʤʦʨʬʦʣʦʛʠʷʪʘ ʠ ʣʠʪʦʣʦʛʠʷʪʘ ʥʘ 

ʙʨʝʛʘ ʠ ʧʦʜʚʦʜʥʠʷ ʩʢʣʦʥ ʠ ʬʠʟʠʢʦʤʝʭʘʥʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʩʢʘʣʠʪʝ. ɺʩʠʯʢʠ ʪʝʟʠ 

ʬʘʢʪʦʨʠ ʠ ʫʩʣʦʚʠʷ ʩʘ ʦʪʯʝʪʝʥʠ ʧʨʠ ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ ʢʘʨʪʘʪʘ ʥʘ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ 

ʧʨʦʷʚʣʝʥʠʝʪʦ ʥʘ ʪʦʟʠ ʨʘʟʨʫʰʠʪʝʣʝʥ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩ. 

ɸʙʨʘʟʠʦʥʥʠʷʪ ʧʨʦʮʝʩ ʝ ʩʚʲʨʟʘʥ ʩ ʨʝʜʠʮʘ ʬʘʢʪʦʨʠ, ʚʣʠʷʝʱʠ ʥʘ ʥʝʛʦʚʘʪʘ ʠʥ-

ʪʝʥʟʠʚʥʦʩʪ. ʈʘʟʨʫhʘʚʘʥʝʪʦ ʥʘ ʩʢʘʣʠʪʝ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʭʠʜʨʦʜʠʥʘ-

ʤʠʯʥʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ ʚʲʣʥʠʪʝ, ʢʦʠʪʦ ʧʨʝʜʠʟʚʠʢʚʘʪ ʧʥʝʚʤʘʪʠʯʝʥ ʝʬʝʢʪ ʥʘ ʤʠʛ-

ʥʦʚʝʥʘ ʢʦʤʧʨʝʩʠʷ ʠ ʜʝʢʦʤʧʨʝʩʠʷ ʥʘ ʚʲʟʜʫʭʘ ʚ ʧʦʨʠʪʝ ʠ ʧʫʢʥʘʪʠʥʠʪʝ ʥʘ ʩʢʘʣʠʪʝ. 

ʇʨʠ ʚʠʩʦʢʘ ʩʢʦʨʦʩʪ ʥʘ ʜʚʠʞʝʥʠʝ ʥʘ ʚʦʜʘʪʘ ʚ ʛʨʘʥʠʯʥʠʷ ʩʣʦʡ ʚʲʟʥʠʢʚʘ ʢʘʚʠʪʘʮʠʦ-

ʥʝʥ ʝʬʝʢʪ, ʢʦʡʪʦ ʩʲʟʜʘʚʘ ʚʠʩʦʢʦ ʥʘʣʷʛʘʥʝ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʩʢʘʣʠʪʝ. ɼʦʧʲʣʥʠ-

ʪʝʣʝʥ ʨʘʟʨʫʰʠʪʝʣʝʥ ʝʬʝʢʪ ʝ ʘʙʨʘʟʠʚʥʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ ʧʣʘʚʘʱʠʪʝ ʠ ʚʣʘʯʝʥʠ ʥʘʥʦʩʠ 

ʦʪ ʧʷʩʲʢ ʠ ʯʘʢʲʣ, ʢʦʠʪʦ ʧʨʝʤʝʩʪʚʘʥʠ ʦʪ ʚʲʣʥʠʪʝ ʠ ʧʨʠʙʦʡʥʠʷ ʧʦʪʦʢ ʥʝʧʨʝʢʲʩʥʘʪʦ 

ʫʜʨʷʪ ʧʦ ʢʣʠʬʘ ʠ ʙʝʥʯʘ. 

ʄʦʨʩʢʘʪʘ ʘʙʨʘʟʠʷ ʝ ʦʪ ʤʝʭʘʥʠʯʝʥ, ʙʠʦʛʝʥʝʥ ʠ ʭʝʤʦʛʝʥʝʥ ʪʠʧ. ɼʦʤʠʥʠʨʘʱʦ 

ʚʲʟʜʝʡʩʪʚʠʝ ʠʤʘ ʤʝʭʘʥʠʯʥʠʷʪ ʪʠʧ ʘʙʨʘʟʠʷ. ʊʷ ʝ ʩʚʲʨʟʘʥʘ ʩ ʚʲʣʥʦʚʦ-ʧʨʠʙʦʡʥʘʪʘ 

ʜʝʡʥʦʩʪ ʥʘ ʤʦʨʝʪʦ ʠ ʢʨʘʡʙʨʝʞʥʠʪʝ ʪʝʯʝʥʠʷ. ʆʩʦʙʝʥʦ ʛʦʣʷʤʦ ʝ ʚʣʠʷʥʠʝʪʦ ʥʘ 

ʱʦʨʤʦʚʝʪʝ, ʢʦʠʪʦ ʧʨʝʜʠʟʚʠʢʚʘʪ ʙʲʨʟʠ, ʚʨʝʤʝʥʥʠ ʠʣʠ ʧʦʩʪʦʷʥʥʠ ʠʟʤʝʥʝʥʠʷ ʥʘ 

ʙʨʝʛʦʚʘʪʘ ʣʠʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʧʦʜʢʦʧʘʚʘʥʝ ʥʘ ʩʪʨʲʤʥʠ ʙʨʝʛʦʚʝ, ʠʟʥʘʩʷʥʝ ʥʘ ʧʣʘʞʥʠ 

ʠʚʠʮʠ ʠʣʠ ʦʪʣʘʛʘʥʝ ʥʘ ʧʷʩʲʮʠ. 

ɸʙʨʘʟʠʦʥʥʠ ʧʨʦʮʝʩʠ ʧʨʝʦʙʣʘʜʘʚʘʪ ʧʦ ɼʦʙʨʫʞʘʥʩʢʠʷ ʠ ʉʪʨʘʥʜʞʘʥʩʢʠʷ ʙʨʷʛ 

ʧʦ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 80% ʦʪ ʜʲʣʞʠʥʘʪʘ ʠʤ, ʧʨʠ ʩ. ʂʨʘʥʝʚʦ, ʩ. ʈʘʚʜʘ ʠ ʢʚ. ʉʘʨʘʬʦʚʦ 

ʥʘ ɹʫʨʛʘʩ, ʥʘ ʩʝʚʝʨ ʦʪ ʥ. ɽʤʠʥʝ ʜʦ ʨ. ɹʘʪʦʚʘ. 
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ɹʠʦʣʦʛʠʯʝʥ ʪʠʧ ʘʙʨʘʟʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʠ ʩ. ɹʷʣʘ, ʶʞʥʦ ʦʪ ʏʝʨʥʠ ʥʦʩ ʠ ʜʨ. 

ɼʲʣʞʠ ʩʝ ʥʘ ʨʘʩʪʠʪʝʣʥʦʩʪʪʘ (ʤʦʨʩʢʠ ʚʦʜʦʨʘʩʣʠ), ʢʦʷʪʦ ʩʝ ʨʘʟʚʠʚʘ ʧʦ ʜʲʥʦʪʦ, ʙʣʠʟʦ 

ʜʦ ʙʨʝʛʘ ʠ ʩ ʢʦʨʝʥʦʚʘʪʘ ʩʠ ʩʠʩʪʝʤʘ ʨʘʟʷʞʜʘ ʦʩʥʦʚʥʠʪʝ ʩʢʘʣʠ. 

ʍʝʤʦʛʝʥʥʠʷʪ ʪʠʧ ʘʙʨʘʟʠʷ ʝ ʫʩʪʘʥʦʚʝʥ ʩʝʚʝʨʥʦ ʦʪ ʥ. ʂʘʣʠʘʢʨʘ, ʧʨʠ ʥ. ɹʝʣʠ 

ʥʦʩ ʠ ʚ ʥʷʢʦʠ ʫʯʘʩʪʲʮʠ ʧʦ ʖʞʥʦʪʦ ʏʝʨʥʦʤʦʨʠʝ. ʇʨʦʷʚʷʚʘ ʩʝ, ʢʦʛʘʪʦ ʚʲʣʥʦʚʦʪʦ 

ʜʝʡʩʪʚʠʝ ʝ ʥʘʩʦʯʝʥʦ ʢʲʤ ʙʨʷʛ, ʚ ʯʠʡʪʦ ʣʠʪʦʣʦʞʢʠ ʩʪʨʦʝʞ ʫʯʘʩʪʚʘʪ ʢʘʨʙʦʥʘʪʥʠ 

ʩʢʘʣʠ - ʚʘʨʦʚʠʮʠ ʠ ʤʝʨʛʝʣʠ.  

ʅʘʡ-ʚʘʞʥʠʪʝ ʫʩʣʦʚʠʷ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʘʙʨʘʟʠʦʥʥʠʷ ʧʨʦʮʝʩ ʩʘ ʛʝʦʣʦʞʢʠʷʪ 

ʩʪʨʦʝʞ ʠ ʷʢʦʩʪʥʦ-ʜʝʬʦʨʤʘʮʠʦʥʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʩʢʘʣʠʪʝ. ʆʪ ʟʥʘʯʝʥʠʝ ʩʘ: ʚʲʣʥʦ-

ʚʠʷʪ ʨʝʞʠʤ, ʝʢʩʧʦʟʠʮʠʷʪʘ ʥʘ ʙʨʝʛʘ, ʢʦʣʝʙʘʥʠʷʪʘ ʥʘ ʤʦʨʩʢʦʪʦ ʥʠʚʦ, ʢʦʣʠʯʝʩʪʚʦʪʦ 

ʥʘ ʥʘʥʦʩʠʪʝ, ʥʘʢʣʦʥʲʪ ʥʘ ʧʦʜʚʦʜʥʠʷ ʙʨʝʛʦʚʠ ʩʢʣʦʥ ʠ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʢʣʠʬʘ. 

ʇʦ ʏʝʨʥʦʤʦʨʩʢʦʪʦ ʢʨʘʡʙʨʝʞʠʝ ʩʘ ʬʦʨʤʠʨʘʥʠ ʦʩʝʤ ʪʠʧʘ ʢʣʠʬʦʚʝ (ʐʫʡʩʢʠʡ, 

ʉʠʤʝʦʥʦʚʘ, 1982). 

ʇʨʠ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʏʝʨʥʦʤʦʨʩʢʘʪʘ ʙʨʝʛʦʚʘ ʠʚʠʮʘ 

ʟʦʥʠʪʝ, ʟʘʩʝʛʥʘʪʠ ʦʪ ʝʢʟʦʛʝʦʜʠʥʘʤʠʯʥʠʪʝ ʧʨʦʮʝʩʠ, ʩʝ ʩʚʲʨʟʚʘʪ ʩ ʦʪʜʝʣʥʠʪʝ ʤʦʨ-

ʬʦʩʪʨʫʢʪʫʨʠ, ʧʨʠ ʢʦʝʪʦ ʩʝ ʦʙʦʩʦʙʷʚʘʪ ʜʚʝ ʤʦʨʬʦʩʠʩʪʝʤʠ: ʘʙʨʘʟʠʦʥʥʦ-ʝʨʦʟʠʦʥʥʘ ʠ 

ʘʙʨʘʟʠʦʥʥʦ-ʘʢʫʤʫʣʘʪʠʚʥʘ. 

ʂʲʤ ʘʙʨʘʟʠʦʥʥʦ-ʝʨʦʟʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ ʩʘ ʧʨʠʚʲʨʟʘʥʠ ʧʨʦʮʝʩʠʪʝ: ʤʝʭʘʥʠʯʥʘ 

ʘʙʨʘʟʠʷ, ʪʝʨʤʦʘʙʨʘʟʠʷ, ʭʠʤʠʯʝʩʢʘ ʘʙʨʘʟʠʷ, ʝʨʦʟʠʷ ʥʘ ʜʲʥʦʪʦ ʦʪ ʪʝʯʝʥʠʷʪʘ, ʩʚʣʘʯʠ-

ʱʘ, ʦʙʨʫʰʚʘʥʝ, ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʤʲʪʥʠ ʧʦʪʦʮʠ. ʊʦʚʘ ʩʘ ʛʨʫʧʘ ʧʨʦʮʝʩʠ, ʩʚʲʨʟʘʥʘ ʩ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘ ʩʢʘʣʥʠ ʤʘʩʠ ʠ ʚʲʟʥʠʢʚʘʥʝʪʦ ʢʘʪʦ ʢʨʘʝʥ ʨʝʟʫʣʪʘʪ ʥʘ 

Ăʦʪʨʠʮʘʪʝʣʥʠò ʬʦʨʤʠ ʥʘ ʨʝʣʝʬʘ.  

ʀʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʘʙʨʘʟʠʦʥʥʠ ʙʨʝʛʦʚʝ ʩʝ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʦʩʚʝʥ ʧʦ ʜʘʥʥʠ ʟʘ ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʚ ʪʷʭ ʫʯʘʩʪʲʮʠ, ʥʦ ʠ ʧʦ ʪ.ʥ. 

ʧʨʦʬʠʣ ʥʘ ʫʯʘʩʪʲʢʘ ʩ ʜʲʥʥʠʷ ʨʝʣʝʬ ʠ ʩʲʱʦ ʩ ʜʘʥʥʠ ʟʘ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʠʪʝ ʪʝʯʝʥʠʷ. 

ʇʦʩʣʝʜʥʠʪʝ ʠʟʧʲʣʥʷʚʘʪ ʛʦʣʷʤʘ ʛʝʦʣʦʛʠʯʝʩʢʘ ʜʝʡʥʦʩʪ. ʊʷ ʩʝ ʠʟʨʘʟʷʚʘ ʚ ʨʘʟʤʠʚʘʥʝ ʠ 

ʘʢʫʤʫʣʘʮʠʷ - ʫʯʘʩʪʠʝ ʚ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʥʘʥʦʩʠʪʝ ʚ ʙʨʝʛʦʚʘʪʘ ʟʦʥʘ. 

ɸʙʨʘʟʠʦʥʥʦ-ʘʢʫʤʫʣʘʪʠʚʥʘʪʘ ʤʦʨʬʦʩʠʩʪʝʤʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʧʨʝʜʠʤʥʦ ʩ 

ʧʨʦʮʝʩʠʪʝ: ʘʢʫʤʫʣʘʮʠʷ ʠ ʜʚʠʞʝʥʠʝ ʥʘ ʥʘʥʦʩʠ, ʧʦʜʚʦʜʥʠ ʩʚʣʘʯʠʱʘ ʠ ʦʙʨʫʰʚʘʥʠʷ, 
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ʜʚʠʞʝʥʠʝ ʥʘ ʩʫʩʧʝʥʟʠʦʥʥʠ ʧʨʦʮʝʩʠ, ʚʲʟʥʠʢʥʘʣʠ ʧʦʜ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʝʢʟʦʛʝʥʥʠ 

ʬʘʢʪʦʨʠ ʠ ʜʨ. 

ʆʪ ʜʦʩʝʛʘʰʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦ ɹʲʣʛʘʨʩʢʦʪʦ ʏʝʨʥʦʤʦʨʠʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘ, ʯʝ 

ʘʙʨʘʟʠʦʥʥʠʪʝ ʧʨʦʮʝʩʠ ʧʨʝʦʙʣʘʜʘʚʘʪ ʧʨʝʜ ʘʢʫʤʫʣʘʮʠʦʥʥʠʪʝ ʠ ʜʨʫʛʠ ʧʨʦʮʝʩʠ 

(ʂʘʤʝʥʦʚ ʠ ʜʨ., 1970; ʇʦʧʦʚ, ʄʠʰʝʚ, 1974). ɹʨʝʛʦʚʝʪʝ, ʠʟʣʦʞʝʥʠ ʥʘ ʘʙʨʘʟʠʦʥʥʦ 

ʚʲʟʜʝʡʩʪʚʠʝ ʩʘ ʥʘʜ 70 % ʦʪ ʜʲʣʞʠʥʘʪʘ ʥʘ ʙʨʝʛʦʚʘʪʘ ʣʠʥʠʷ. ʊʝʟʠ ʜʘʥʥʠ ʠʟʠʩʢʚʘʪ 

ʜʝʪʘʡʣʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʙʨʝʛʦʚʠʷ ʧʨʦʬʠʣ ʩ ʦʛʣʝʜ ʥʝʛʦʚʘʪʘ ʫʩʪʦʡʯʠʚʦʩʪ ʩʨʝʱʫ 

ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʚʲʣʥʦʚʠ ʠ ʥʝʚʲʣʥʦʚʠ ʬʘʢʪʦʨʠ, ʘ ʩʲʱʦ ʠ ʩ ʦʛʣʝʜ ʫʯʘʩʪʠʝʪʦ ʥʘ 

ʦʪʜʝʣʥʠʪʝ ʤʫ ʩʲʩʪʘʚʢʠ ʚ ʧʦʜʭʨʘʥʚʘʥʝʪʦ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʧʣʘʞʦʚʠ ʠ ʜʲʥʥʠ ʫʪʘʡʢʠ.  

ɺ ʨʘʟʥʦʦʙʨʘʟʥʠʪʝ ʧʨʦʷʚʠ ʥʘ ʘʙʨʘʟʠʦʥʥʠʪʝ ʧʨʦʮʝʩʠ ʛʣʘʚʥʦ ʫʯʘʩʪʠʝ ʚʟʝʤʘ 

ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʢʣʠʬʦʚʝ, ʥʠʰʠ, ʧʝʱʝʨʠ, ʘʙʨʘʟʠʦʥʥʠ ʤʦʩʪʦʚʝ, ʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ 

ʙʝʥʯʦʚʠ ʟʦʥʠ, ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʙʨʝʛʦʚʠʷ ʩʢʣʦʥ ʠ ʜʨ.  

ʇʨʠʤʝʨ ʟʘ ʨʘʟʣʠʯʥʘ ʩʢʦʨʦʩʪ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ ʤʝʭʘʥʠʯʝʩʢʘ ʘʙʨʘʟʠʷ ʠ ʥʝʡʥʦʪʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʲʩ ʩʚʣʘʯʠʱʘʪʘ, ʥʘ ʢʦʥʪʘʢʪʘ ʤʦʨʝ-ʩʫʰʘ, ʢʦʠʪʦ ʧʨʦʮʝʩʠ ʫʩʣʦʞʥʚ̫ʘʪ 

ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠʪʝ ʫʩʣʦʚʠʷ, ʧʨʠ ʦʪʨʠʮʘʪʝʣʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ ʪʝʭʥʦʛʝʥʥʠʪʝ 

ʬʘʢʪʦʨʠ ʝ ʏʝʨʥʦʤʦʨʩʢʘʪʘ ʙʨʝʛʦʚʘ ʟʦʥʘ ʤʝʞʜʫ ʛʨʘʜʦʚʝʪʝ ɺʘʨʥʘ ʠ ɹʫʨʛʘʩ.  

ʊʘʟʠ ʯʘʩʪ ʦʪ ʢʨʘʡʙʨʝʞʠʝʪʦ ʩʝ ʧʦʜʝʣʷ ʥʘ ʩʣʝʜʥʠʪʝ ʨʘʡʦʥʠ: ɻʘʣʘʪʘ-ʂʘʤʯʠʡʩʢʠ, 

ɽʤʠʥʩʢʠ, ʅʝʩʝʙʲʨʩʢʠ, ʉʘʨʘʬʦʚʩʢʠ, ʩʲʦʪʚʝʪʩʪʚʫʚʘʱʠ ʥʘ ʪʝʢʪʦʥʩʢʠʷ ʩʪʨʦʝʞ, 

ʧʝʪʨʦʛʨʘʬʩʢʠʷ ʩʲʩʪʘʚ ʥʘ ʩʢʘʣʠʪʝ ʠ ʧʨʦʪʠʯʘʱʠʪʝ ʚ ʪʷʭ ʧʨʦʮʝʩʠ. ɹʨʝʛʦʚʘʪʘ ʣʠʥʠʷ, 

ʦʨʠʝʥʪʠʨʘʥʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʚ ʥʘʧʨʘʚʣʝʥʠʝ ʩʝʚʝʨ-ʶʛ, ʧʨʝʩʠʯʘ ʥʘʧʨʝʯʥʦ ʧʨʝʭʦʜʥʘʪʘ 

ʟʦʥʘ, ɹʘʣʢʘʥʠʜʥʠʪʝ ʩʪʨʫʢʪʫʨʠ ʩʲʩ ʟʘʧʘʜ-ʠʟʪʦʯʥʘ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʜʲʣʛʠʪʝ ʠʤ ʦʩʠ, ʠ 

ɹʫʨʛʘʩʢʦʪʦ ʧʦʥʠʞʝʥʠʝ ʚ ʉʨʝʜʥʦʛʦʨʩʢʘʪʘ ʟʦʥʘ. ɿʘ ʜʦʤʠʥʠʨʘʱʘʪʘ ʨʦʣʷ ʥʘ ʘʙʨʘ-

ʟʠʦʥʥʦʪʦ ʠ ʩʚʣʘʯʠʱʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʣʠʷʥʠʝ ʦʢʘʟʚʘʪ ʛʝʦʣʦʞʢʠʷʪ ʩʪʨʦʝʞ ʥʘ ʢʨʘʡʙ-

ʨʝʞʥʠʷ ʩʢʣʦʥ, ʚ ʢʦʡʪʦ ʫʯʘʩʪʚʫʚʘʪ ʛʦʨʥʦʢʨʝʜʥʠ ʧʘʣʝʦʛʝʥʩʢʠ ʠ ʥʝʦʛʝʥʩʢʠ ʩʝʜʠʤʝʥʪʠ, 

ʢʚʘʪʝʨʥʝʨʥʠ ʦʪʣʦʞʝʥʠʷ (ʩʲʩ ʟʥʘʯʠʪʝʣʥʘ ʜʝʙʝʣʠʥʘ), ʟʘʧʲʣʚʘʱʠ ʜʦʣʠʥʘʪʘ ʥʘ ʨ. 

ʂʘʤʯʠʷ ʠ ʯʘʩʪʠ ʦʪ ɹʫʨʛʘʩʢʦʪʦ ʧʦʥʠʞʝʥʠʝ.  

ɺʠʩʦʢʠʷʪ ʚ ʩʝʚʝʨʥʘʪʘ ʯʘʩʪ ʙʨʷʛ ʝ ʤʦʜʝʣʠʨʘʥ ʚ ʄʦʤʠʥʩʢʦʪʦ ʧʣʘʪʦ ʠ ʚ 

ʉʪʘʨʦʧʣʘʥʠʥʩʢʠ ʘʥʪʠʢʣʠʥʘʣʥʠ ʠ ʩʠʥʢʣʠʥʘʣʥʠ ʩʪʨʫʢʪʫʨʠ ʩ ʧʨʝʦʙʣʘʜʘʚʘɦʦ ʩʝʚʝʨʦ-

ʠʟʪʦʯʥʦ ʟʘʧʘʜʘʥʝ ʥʘ ʧʣʘʩʪʦʚʝʪʝ, ʢʦʝʪʦ ʜʘʚʘ ʦʪʨʘʞʝʥʠʝ ʚʲʨʭʫ ʪʠʧʘ ʥʘ ʩʢʣʦʥʦʚʠʪʝ 
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ʜʝʬʦʨʤʘʮʠʠ. ʅʠʩʢʠʷʪ ʥʘ ʶʛ ʙʨʷʛ ʧʨʝʩʠʯʘ ɹʫʨʛʘʩʢʦʪʦ ʧʦʥʠʞʝʥʠʝ, ʠʟʛʨʘʜʝʥʦ ʦʪ 

ʭʦʨʠʟʦʥʪʘʣʥʠʪʝ ʧʣʘʩʪʦʚʝ ʥʘ ʪʝʨʮʠʝʨʥʠ ʠ ʢʚʘʪʝʨʥʝʨʥʠ ʩʝʜʠʤʝʥʪʠ.  

ʋʩʪʘʥʦʚʷʚʘ ʩʝ ʠʥʪʝʥʟʠʚʥʦ ʚʣʠʷʥʠʝ ʥʘ ʘʙʨʘʟʠʷʪʘ ʚ ɻʘʣʘʪʘ-ʂʘʤʯʠʡʩʢʠʷ ʨʘʡʦʥ, 

ʢʲʜʝʪʦ ʧʨʝʦʙʣʘʜʘʚʘʪ ʥʦʩʦʚʠ ʫʯʘʩʪʲʮʠ, ʠʟʛʨʘʜʝʥʠ ʦʪ ʧʦʜʘʪʣʠʚʠ ʥʘ ʘʙʨʘʟʠʷ ʠʟʚʝʪ-

ʨʝʣʠ ʧʷʩʲʯʥʠʮʠ ʠ ʢʘʨʙʦʥʘʪʥʠ ʩʝʜʠʤʝʥʪʠ ʠ ʦʩʦʙʝʥʦ ʩʚʣʘʯʠʱʘʪʘ ʩ ʚʝʣʠʯʠʥʘ ʥʘ 

ʧʨʠʜʚʠʞʚʘʥʝ ʜʦ 9 m/ʛʦʜ. ɸʢʪʠʚʠʟʠʨʘʥʝʪʦ ʥʘ ʝʢʟʦʛʝʦʜʠʥʘʤʠʯʥʠʪʝ ʧʨʦʮʝʩʠ, ʚ ʪʦʚʘ 

ʯʠʩʣʦ ʠ ʥʘ ʘʙʨʘʟʠʷʪʘ ʚ ʦʩʪʘʥʘʣʠʪʝ ʨʘʡʦʥʠ ʠ ʙʨʝʛʦʚʠ ʫʯʘʩʪʲʮʠ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʛʨ. 

ʅʝʩʝʙʲʨ, ʇʦʤʦʨʠʝ, ʢʲʤʧʠʥʛ ɽʚʨʦʧʘ ʠ ʜʨ., ʝ ʧʨʠʯʠʥʝʥʦ ʠ ʦʪ ʪʝʭʥʦʛʝʥʥʠ ʬʘʢʪʦʨʠ. 

ɺ ɽʤʠʥʩʢʠʷ ʨʘʡʦʥ ʩʝʚʝʨʦʠʟʪʦʯʥʦʪʦ ʟʘʧʘʜʘʥʝ ʠ ʟʥʘʯʠʪʝʣʥʠʷʪ ʥʘʢʣʦʥ ʥʘ 

ʩʝʥʦʥʩʢʠʪʝ ʠ ʝʦʮʝʥʩʢʠ ʬʣʠʰʢʠ ʩʝʜʠʤʝʥʪʠ ʧʨʝʜʦʧʨʝʜʝʣʷʪ ʚʲʟʥʠʢʚʘʥʝʪʦ ʥʘ 

ʢʦʥʩʝʢʚʝʥʪʥʠ ʩʚʣʘʯʠʱʘ, ʩ ʙʲʨʟʦ ʨʘʟʚʠʪʠʝ ʥʘ ʧʨʦʮʝʩʘ ʠ ʟʥʘʯʠʪʝʣʥʦ ʨʘʟʨʫʰʘʚʘʥʝ ʥʘ 

ʩʚʣʘʯʠʱʥʠʪʝ ʧʘʢʝʪʠ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʩʢʣʦʥʘ. ʅʷʢʦʣʢʦ ʦʪ ʩʚʣʘʯʠʱʘʪʘ ʠʤʘʪ ʟʥʘʯʠʪʝʣʥʠ 

ʨʘʟʤʝʨʠ. ʅʘ ʤʝʩʪʘ ʩʘ ʧʨʦʷʚʝʥʠ ʠ ʢʦʥʩʠʩʪʝʥʪʥʠ ʩʚʣʠʯʘʥʠʷ, ʢʘʪʦ ʥʷʢʦʠ ʦʪ ʪʷʭ ʩʘ 

ʜʦʩʪʠʛʥʘʣʠ ʩʲʩʪʦʷʥʠʝ ʥʘ ʢʦʥʩʠʩʪʝʥʪʥʠ ʧʦʪʦʮʠ. ɿʘʧʘʜʥʦ ʦʪ ʥʦʩ ɽʥʠʥʝ, ʧʦʨʘʜʠ 

ʟʘʧʘʜʘʥʝʪʦ ʥʘ ʧʣʘʩʪʦʚʝʪʝ ʢʲʤ ʩʢʣʦʥʘ, ʜʝʬʦʨʤʘʮʠʠʪʝ, ʩʘ ʧʦ-ʨʝʜʢʠ ʠ ʠʤʘʪ ʧʦʚʝʯʝ 

ʦʙʣʠʢʘ ʥʘ ʩʨʫʪʠʱʘ. 

ɺ ʅʝʩʝʙʲʨʩʢʠʷ ʠ ʉʘʨʘʬʦʚʩʢʠ ʨʘʡʦʥʠ ʩʝ ʦʪʜʝʣʷʪ ʜʚʘ ʪʠʧʘ ʫʯʘʩʪʲʮʠ: ʩʲʩ 

ʩʪʨʲʤʝʥ ʙʨʷʛ, ʩ ʧʨʦʷʚʝʥʠ ʘʙʨʘʟʠʦʥʥʠ ʠ ʩʚʣʘʯʠʱʥʠ ʧʨʦʮʝʩʠ ʠ ʥʠʩʢʠ ʙʨʝʛʦʚʝ, ʩ 

ʘʢʫʤʫʣʘʪʠʚʥʠ ʧʨʦʮʝʩʠ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʧʣʘʞʦʚʠ ʠʚʠʮʠ. ʇʦʩʣʝʜʥʠʪʝ ʩʘ ʧʨʠʨʦʜʥʠ 

ʤʦʜʝʣʠ ʥʘ ʩʚʣʘʯʠʱʥʦ-ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʠ ʧʨʦʮʝʩʠ ʠ ʥʘʪʨʫʧʚʘʥʝ, ʦʩʦʙʝʥʦ ʚ 

ʉʘʨʘʬʦʚʩʢʠʪʝ ʘʢʫʤʫʣʘʪʠʚʥʠ ʬʦʨʤʠ, ʥʘ ʪʝʞʢʠʪʝ ʤʠʥʝʨʘʣʠ.  

ʆʩʚʝʥ ʉʘʨʘʬʦʚʩʢʘʪʘ ʠ ɹʘʣʯʠʰʢʘʪʘ ʙʨʝʛʦʚʘ ʟʦʥʘ ʩʣʫʞʠ ʟʘ ʠʥʪʝʨʝʩʝʥ ʧʨʠʤʝʨ 

ʟʘ ʧʨʦʷʚʘ ʥʘ ʧʨʦʮʝʩʠʪʝ: ʠʥʪʝʥʟʠʚʥʦ ʠʟʚʝʪʨʷʥʝ ʥʘ ʦʪʣʦʞʝʥʠʷʪʘ ʥʘ ʜʦʣʥʘʪʘ, ʩʨʝʜʥʘ ʠ 

ʛʦʨʥʦʩʘʨʤʘʪʩʢʘʪʘ ʣʠʪʦʣʦʞʢʘ ʟʘʜʨʫʛʠ ʩ ʦʪʨʘʞʝʥʠʝ ʚʲʨʭʫ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʣʠʥʝʡʥʘʪʘ 

ʩʪʨʘʥʠʯʥʘ ʠ ʧʦʚʲʨʭʥʦʩʪʥʘ ʝʨʦʟʠʷ ʠ ʥʘ ʘʙʨʘʟʠʦʥʥʘʪʘ ʜʝʡʥʦʩʪ. ʊʝʟʠ ʧʨʦʮʝʩʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʚʘʪ ʩʲʩ ʩʚʣʘʯʠʱʘʪʘ ʧʦ ʥʘʜʚʦʜʥʠʪʝ ʠ ʧʦʜʚʦʜʥʠ ʯʘʩʪʠ ʥʘ ʙʨʝʛʦʚʘʪʘ 

ʟʦʥʘ (ʂʘʤʝʥʦʚ ʠ ʜʨ., 1969). 

ʆʪ 1983 ʛ. ʀʥʩʪʠʪʫʪʲʪ ʧʦ ʦʢʝʘʥʦʣʦʛʠʷ-ɹɸʅ ʠʟʤʝʨʚʘ ʩʢʦʨʦʩʪʪʘ ʥʘ ʘʙʨʘʟʠʷ ʚ 

112 ʧʦʣʠʛʦʥʘ ʩ ʦʙʱʘ ʜʲʣʞʠʥʘ 7,8 km ʧʦ ʤʝʪʦʜʠʢʘ, ʧʨʝʜʣʦʞʝʥʘ ʦʪ ʇʲʨʣʠʯʝʚ (1986). 
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ʆʙʱʘʪʘ ʤʘʩʘ ʥʘ ʘʙʨʘʜʠʨʘʥʠʷ ʤʘʪʝʨʠʘʣ, ʢʦʡʪʦ ʩʝ ʠʟʥʘʩʷ ʥʘ ʧʦʜʚʦʜʥʠʷ ʙʨʝʛʦʚʠ 

ʩʢʣʦʥ, ʩʝ ʦʮʝʥʷʚʘ ʥʘ 467 100 t/ʛ. (ʪʘʙʣ. 1.1.). 

 

ʊʘʙʣʠʮʘ 1.1. ɸʙʨʘʜʠʨʘʥ ʤʘʪʝʨʠʘʣ ʦʪ ɹʲʣʛʘʨʩʢʦʪʦ ʏʝʨʥʦʤʦʨʩʢʦ ʢʨʘʡʙʨʝʞʠʝ (ʇʝʡʯʝʚ, 

ɼʠʤʠʪʨʦʚ, 2012; ʇʝʡʯʝʚ, 2014) 

 ̄ ɸʙʨʘʟʠʦʥʝʥ ʫʯʘʩʪʲʢ ɼʲʣ-

ʞʠʥʘ, 

km 

ʉʨʝʜʥʘ 

ʩʢʦʨʦʩʪ 

ʥʘ ʘʙʨʘʟʠʷ 

m/year 

ɸʙʨʘʜʠ-

ʨʘʥʘ 

ʧʣʦʱ, 

m
2
/year

 

ɸʙʨʘʜʠ-

ʨʘʥ 

ʦʙʝʤ, 

m
3
/year 

ɸʙʨʘʜʠ-

ʨʘʥʘ 

ʤʘʩʘ, 

x1000 

t/year 
1 ʅ. ʉʠʚʨʠʙʫʨʫʥ ï ʥ. 

ʐʘʙʣʘ 
12,0 0,30 3600 39960 57,9 

2 ʅ. ʐʘʙʣʘ ï ʥ. ʂʘʣʠʘʢʨʘ 25,8 0,05 1290 22446 56,6 

3 ʅ. ʂʘʣʠʘʢʨʘ ï ʛʨ. 

ʂʘʚʘʨʥʘ 
11,0 0,05 550 9460 23,8 

4 ɻʨ. ʂʘʚʘʨʥʘ ï ʂʂ 

ñɸʣʙʝʥʘò 
14,3 0,16 2288 38210 76,4 

5 ʂʂ ñɸʣʙʝʥʘò ï ʥ. ʉʚ. 

ɻʝʦʨʛʠ 
6,6 0,13 858 5663 11,0 

6 ʅ. ʉʚ. ɻʝʦʨʛʠ ï ʥ. 

ɻʘʣʘʪʘ 
3,5 0,20 700 11760 24,2 

7 ʅ. ɻʘʣʘʪʘ ï ʥ. ɽʤʠʥʝ 29,2 0,16 4672 66342 136,7 

8 ʅ. ɽʤʠʥʝ ï ʛʨ. ʅʝʩʝʙʲʨ 12,8 0,07 896 15411 25,0 

9 ɻʨ. ʅʝʩʝʙʲʨ ï ʛʨ. 

ʇʦʤʦʨʠʝ 
7,7 0,09 693 5772 12,1 

10 ɻʨ. ʇʦʤʦʨʠʝ ï ʥ. ʌʦʨʦʩ 4,5 0,22 990 7821 12,6 

11 ʅ. ʌʦʨʦʩ ï ʨ. ʈʝʟʦʚʩʢʘ 99,0 0,01 990 10989 30,8 

ʆʙʱʦ 226,4 0,08 17527 235834 467,1 

 

 

1.4. ʂʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʪʝʨʝʥʠʪʝ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʧʨʦʷʚʘ ʥʘ 

ʩʨʫʪʠʱʘ 

ʆʧʘʩʥʦʩʪʪʘ ʢʲʤ ʪʝʟʠ ʷʚʣʝʥʠʷ, ʢʦʷʪʦ ʩʝ ʨʘʟʛʣʝʞʜʘ, ʚʢʣʶʯʚʘ ʚʩʠʯʢʠ ʦʧʘʩʥʠ 

ʛʝʦʣʦʞʢʠ ʷʚʣʝʥʠʷ, ʦʧʠʩʘʥʠ ʚ ʧʨʠʝʪʘʪʘ ʚʝʯʝ ʄʝʪʦʜʠʢʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʛʝʦʣʦʞʢʠʷ ʨʠʩʢ 

(2014) ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʩʚʝʪʦʚʥʘʪʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʠʪʝ ʧʨʦʮʝʩʠ ʧʦ 

Varnes (1978) ï ʪʦʚʘ ʩʘ ʧʨʦʮʝʩʠʪʝ "ʧʨʝʦʙʨʲʱʘʥʝ" ʠ ʩʢʘʣʥʦ "ʩʨʫʪʚʘʥʝ", ʢʘʪʦ ʚʩʝ 

ʦʱʝ ʩʝ ʦʧʠʩʚʘʪ ʩ ʦʙʱʦʪʦ ʧʦʥʪ̫ʠʝ Ăʩʨʫʪʠɦ ʘñ. ʇʨʠ ʦʮʝʥʢʘʪʘ ʩʣʝʜʚʘ ʜʘ ʩʝ ʜʦʙʘʚʷʪ 

ʙʲʨʟʠʪʝ ʦʙʨʫʰʚʘʥʠʷ ʥʘ ʦʙʣʦʤʲʯʥʠ ʤʘʪʝʨʠʘʣʠ ʧʦ ʩʪʨʲʤʥʠ ʩʢʣʦʥʦʚʝ, ʠʟʚʝʩʪʥʠ ʚ 

ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ ʢʘʪʦ Ăʦʙʣʦʤʲʯʥʠ/ʩʢʘʣʥʠ ʣʘʚʠʥʠò (rock/debris avalanche, ʩʲʛʣ. 
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Varnes, 1978) ʠ ʤʘʩʠ, ʢʘʢʪʦ ʠ ʝʜʠʥʠʯʥʠʪʝ ʩʢʘʣʥʠ ʙʣʦʢʦʚʝ, ʣʝʞʘʱʠ ʥʘ ʜʘʜʝʥ ʩʢʣʦʥ, 

ʢʦʠʪʦ ʧʦʨʘʜʠ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ ʤʦʛʘʪ ʦʪʥʦʚʦ ʜʘ ʩʝ ʘʢʪʠʚʠʟʠʨʘʪ ʠ ʧʦ 

ʪʦʟʠ ʥʘʯʠʥ ʜʘ ʙʲʜʘʪ ʚ ʨʠʩʢ ʟʘ ʥʘʩʝʣʝʥʠʝʪʦ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ (Japan Road Society, 

2000)  (ʪʘʙʣ. 1.2.). 

ʇʨʠ ʢʣʘʩʠʯʝʩʢʠʷ ʪʠʧ ʩʨʫʪʚʘʥʝ (rockfall) ʤʝʭʘʥʠʟʤʲʪ ʥʘ ʦʪʢʲʩʚʘʥʝ ʦʪ ʩʢʘʣʥʠʷ 

ʦʪʢʦʩ ʝ ʚ ʧʨʷʢʘ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʞʝʩʪʪʘ ʥʘ ʩʢʘʣʥʠʷ ʙʣʦʢ, ʤʝʭʘʥʠʯʥʦʪʦ ʠʟʚʝʪʨʷʥʝ ʠ 

ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʫʢʥʘʪʠʥʥʠ ʚʦʜʠ. ʆʩʥʦʚʥʠʪʝ ʜʝʡʩʪʚʘʱʠ ʩʠʣʠ ʩʘ ʪʝʟʠ ʥʘ ʦʧʲʥ.  

ʇʨʠ ʜʨʫʛʠʷ ʦʩʥʦʚʝʥ ʚʠʜ ʩʢʘʣʥʘ ʜʝʬʦʨʤʘʮʠʷ ï ʩʢʘʣʥʦʪʦ ʧʨʝʦʙʨʲʱʘʥʝ 

(rocktoppling), ʩʢʘʣʥʠʷʪ ʙʣʦʢ ʩʝ ʟʘʚʲʨʪʘ ʚ ʧʦʩʦʢʘ ʢʲʤ ʚʲʟʜʫ ʥhʘʪʘ ʩʪʨʘʥʘ ʥʘ ʦʪʢʦʩʘ 

ʠ ʩʝ ʧʨʝʦʙʨʲʱʘ. ʇʦʩʣʝʜʥʠʷʪ ʪʠʧ ʩʢʘʣʥʘ ʜʝʬʦʨʤʘʮʠʷ ʝ ʭʘʨʘʢʪʝʨʝʥ ʟʘ ʚʝʨʪʠʢʘʣʥʠʪʝ 

ʦʪʢʦʩʠ ʧʦ ʧʣʘʪʘʪʘ.  

 

ʊʘʙʣ.1.2. ʊʠʧʠʯʥʠ ʚʠʜʦʚʝ ʩʢʘʣʥʠ ʜʝʬʦʨʤʘʮʠʠ   

ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʪʥʦʩʠʪʝʣʥʘ 

ʩʢʦʨʦʩʪ 

ʆʙʱʦ ʦʧʠʩʘʥʠʝ 

ʩʨʫʪʠʱʝ, 

ʩʢʘʣʥʦ 

ʧʨʝʦʙʨʲʱʘʥʝ 

ʄʥʦʛʦ ʙʲʨʟʘ ɺʥʝʟʘʧʥʦ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘ ʝʜʠʥ ʠʣʠ ʤʥʦʛʦ ʩʢʘʣʥʠ ʙʣʦʢʦʚʝ ʩ 

ʚʩʢ̫ʘʢʚʠ ʨʘʟʤʝʨʠ ʦʪ ʩʢʘʣʝʥ ʦʪʢʦʩ ʠʣʠ ʩʪʣʲʤʝʥ ʩʢʣʦʥ, ʢʦʠʪʦ 

ʩʝ ʩʧʫʩʢʘʪ ʚ ʦʪʥʦʩʠʪʝʣʥʦ ʩʚʦʙʦʜʥʦ ʧʘʜʘʥʝ. ɼʚʠʞʝʥʠʝʪʦ 

ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʘʚʦ ʥʘʜʦʣʫ, ʠʣʠ ʚ ʧʦʨʝʜʠʮʘ ʦʪ ʛʦʣʝʤʠ 

ʩʢʦʢʦʚʝ ʥʘʜʦʣʫ ʧʦ ʩʢʣʦʥʘ. 

ʩʢʘʣʥʦ 

ʩʚʣʠʯʘʥʝ 

ʄʥʦʛʦ ʙʲʨʟʘ ɺʥʝʟʘʧʥʦ ʥʠʟʭʦʜʷʱʦ ʜʚʠʞʝʥʠʝ ʦʪ ʝʜʠʥ ʠʣʠ ʥʷʢʦʣʢʦ ʩʢʘʣʥʠ 

ʙʣʦʢʘ ʧʦ ʥʷʢʘʢʚʘ ʜʦʙʨʝ ʜʝʬʠʥʠʨʘʥʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʜʚʠʞʝ-

ʥʠʝ/ʭʣʲʟʛʘʥʝ, ʢʦʷʪʦ ʦʙʠʢʥʦʚʝʥʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʫʢʥʘʪʠʥʥʘ 

ʩʠʩʪʝʤʘ, ʨʘʟʣʦʤ, ʥʘʧʣʘʩʪʷʚʘʥʝ. ɺ ʧʨʦʮʝʩʘ ʥʘ ʜʚʠʞʝʥʠʝ 

ʩʢʘʣʥʠʪʝ ʤʘʩʠ ʩʝ ʜʝʬʦʨʤʠʨʘʪ ʠʣʠ ʨʘʟʧʘʜʘʪ ʥʘ ʧʦ-ʤʘʣʢʠ 

ʢʲʩʦʚʝ.   

ʩʢʘʣʥʘ ʠʣʠ 

ʦʙʣʦʤʲʯʥʘ 

ʣʘʚʠʥʘ 

ʙʲʨʟʘ ʜʦ 

ʤʥʦʛʦ ʙʲʨʟʘ 

ɼʚʠʞʝʥʠʝ ʥʘ ʥʝʩʚʲʨʟʘʥʘ ʩʢʘʣʥʘ ʤʘʩʘ, ʧʨʠ ʢʦʝʪʦ ʧʲʨʚʦʥʘ-

ʯʘʣʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʦʙʨʘʟʫʚʘʥʝ ʚʝʯʝ ʥʝ ʝ ʚʠʜʠʤʘ, ʚʲʟʥʠʢ-

ʚʘʱʠ ʧʦ ʥʝʜʦʙʨʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦʚʲʨʭʥʠʥʘ. ʍʘʨʘʢʪʝʨʥʘ ʦʩʦ-

ʙʝʥʦʩʪ ʥʘ ʪʦʚʘ ʷʚʣʝʥʠʝ   ʚʢʣʶʯʚʘʪ ʤʦʨʬʦʣʦʛʠʷ ʥʘ ʧʦʪʦʢ ʩ 

ʦʪʥʦʩʠʪʝʣʥʦ ʤʘʣʢʘ ʜʝʙʝʣʠʥʘ.   

 

ʉʨʫʪʠʱʘʪʘ ʩʝ ʧʨʦʷʚʷʚʘʪ ʧʨʝʜʠʤʥʦ ʚ ʧʣʘʥʠʥʩʢʠ ʨʘʡʦʥʠ ʧʦ ʩʪʨʲʤʥʠ ʜʦ ʦʪʚʝʩ-

ʥʠ ʩʢʣʦʥʦʚʝ, ʠʟʛʨʘʜʝʥʠ ʦʪ ʟʜʨʘʚʠ, ʥʦ ʥʘʧʫʢʘʥʠ ʩʢʘʣʥʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ. ʈʘʟʤʝʨʠʪʝ 

ʠʤ ʩʝ ʦʙʫʩʣʘʚʷʪ ʦʪ ʥʘʢʣʦʥʘ ʠ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʩʢʣʦʥʦʚʝʪʝ ʠ ʥʘʧʫʢʘʥʦʩʪʪʘ ʥʘ 

ʤʘʩʠʚʠʪʝ. ʄʘʣʢʠʪʝ ʩʨʫʪʠʱʘ ʩʘ ʧʦ-ʯʝʩʪʦ ʩʨʝʱʘʥʠ ʠ ʠʤʘʪ ʧʦ-ʤʘʣʢʠ ʧʦʩʣʝʜʩʪʚʠʷ. 
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ʇʨʠ ʛʦʣʝʤʠʪʝ ʩʨʫʪʠʱʘ ʟʥʘʯʠʪʝʣʥʘʪʘ ʧʦ ʦʙʝʤ ʩʢʘʣʥʘ ʤʘʩʘ ʩ ʚʥʝʟʘʧʥʦʪʦ ʩʠ ʨʘʟʜʚʠʞ-

ʚʘʥʝ ʤʦʞʝ ʜʘ ʥʘʥʝʩʝ ʛʦʣʝʤʠ ʱʝʪʠ ʠ ʨʘʟʨʫʰʝʥʠʷ. ɺ ʥʷʢʦʠ ʩʣʫʯʘʠ ʩʨʫʪʠʱʥʠʷʪ ʤʘʪʝ-

ʨʠʘʣ ʩʝ ʦʪʢʣʦʥʷʚʘ ʠʣʠ Ăʦʙʪʠʯʘñ ʩʨʝʱʘʥʠ ʧʨʝʧʷʪʩʪʚʠʷ. 

ɺ ʩʨʫʪʠʱʥʠʪʝ ʧʨʦʷʚʣʝʥʠʷ ʫʯʘʩʪʚʘʪ ʩʢʘʣʥʠ ʤʘʪʝʨʠʘʣʠ ʩ ʨʘʟʣʠʯʥʠ ʨʘʟʤʝʨʠ, 

ʚʘʨʠʨʘʱʠ ʦʪ ʜʨʝʙʥʠ ʢʲʩʦʚʝ ʜʦ ʙʣʦʢʦʚʝ ʩ ʦʙʝʤ ʩʪʦʪʠʮʠ ʢʫʙʠʯʝʩʢʠ ʤʝʪʨʠ, ʯʠʷʪʦ 

ʩʢʦʨʦʩʪ ʥʘ ʧʨʠʜʚʠʞʚʘʥʝ ʩʲʱʦ ʚʘʨʠʨʘ, ʜʦʩʪʠʛʘʡʢʠ ʜʦ ʥʷʢʦʣʢʦ ʜʝʩʝʪʢʠ ʤʝʪʨʘ ʚ 

ʩʝʢʫʥʜʘ. ɼʦʨʠ ʦʙʨʫʰʚʘʥʠʷ ʩʲʩ ʩʨʘʚʥʠʪʝʣʥʦ ʤʘʣʲʢ ʨʘʟʤʝʨ ʥʘ ʢʲʩʦʚʝʪʝ, ʥʦ ʭʘʨʘʢʪʝ-

ʨʠʟʠʨʘʱʠ ʩʝ ʩ ʚʠʩʦʢʘ ʝʥʝʨʛʠʷ ʠ ʤʦʙʠʣʥʦʩʪ, ʩʘ ʯʝʩʪʘ ʧʨʠʯʠʥʘ ʟʘ ʠʥʮʠʜʝʥʪʠ, ʚ ʪ.ʯ. ʠ 

ʩʲʩ ʩʤʲʨʪʥʠ ʩʣʫʯʘʠ, ʥʘʡ-ʚʝʯʝ ʧʦ ʧʲʪʥʘʪʘ ʠ ʞ.ʧ. ʤʨʝʞʘ ʚ ʩʪʨʘʥʘʪʘ. ʆʮʝʥʢʘʪʘ ʥʘ ʪʝʟʠ 

ʧʨʦʮʝʩʠ ʠ ʧʦʩʣʝʜʩʪʚʠʷʪʘ ʦʪ ʪʷʭ ʝ ʪʨʫʜʥʘ ʟʘ ʪʦʯʥʘ ʦʮʝʥʢʘ ʠ ʧʨʦʛʥʦʟʠʨʘʥʝ, ʧʦʨʘʜʠ 

ʛʦʣʷʤʘʪʘ ʥʝʦʧʨʝʜʝʣʝʥʦʩʪ ʚʲʚ ʚʨʝʤʝʚʠʷ ʠʥʪʝʨʚʘʣ ʥʘ ʧʨʦʷʚʣʝʥʠʝ, ʛʝʦʤʝʪʨʠʯʥʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʩʢʘʣʥʠʪʝ ʙʣʦʢʦʚʝ, ʧʨʦʬʠʣʘ ʥʘ ʩʢʣʦʥʘ, ʬʠʟʠʢʦʤʝʭʘʥʠʯʥʠʪʝ 

ʩʚʦʡʩʪʚʘ ʥʘ ʩʢʘʣʥʠʷ ʤʘʩʠʚ ʠ ʩʢʣʦʥʘ, ʚʢʣʶʯʚʘʱʠ ʦʙʝʤʥʦ ʪʝʛʣʦ, ʛʨʘʧʘʚʦʩʪ, ʲʛʲʣ ʥʘ 

ʚʲʪʨʝʰʥʦ ʪʨʠʝʥʝ, ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʧʨʠ ʪʲʨʢʘʣʷʥʝ, ʨʝʩʪʠʪʫʮʠʦʥʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 

ʩʢʣʦʥʘ ʠ ʨʘʟʜʨʦʙʷʚʘʥʝ ʥʘ ʧʘʜʘʱʠʷ ʙʣʦʢ (Crosta and Agliardi, 2003; Agliardi et al., 

2009). ʇʦʚʝʯʝʪʦ ʦʪ ʩʢʘʣʥʠʪʝ ʩʢʣʦʥʦʚʝ ʩʘ ʟʘʩʝʛʥʘʪʠ ʦʪ ʤʘʣʢʠ ʧʦ ʦʙʝʤ ʦʙʨʫʰʚʘʥʠʷ, 

ʜʦʢʘʪʦ ʩʨʫʪʠʱʘʪʘ ʩ ʛʦʣʝʤʠ ʦʙʝʤʠ ʟʘʩʷʛʘʪ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʩʢʣʦʥʦʚʝ ʩ ʛʦʣʷʤʘ 

ʜʝʥʠʚʝʣʘʮʠʷ ʠ ʧʦʜʭʦʜʷʱʠ ʟʘ ʩʢʣʦʥʦʚʘ ʥʝʩʪʘʙʠʣʥʦʩʪ ʛʝʦʣʦʞʢʠ ʫʩʣʦʚʠʷ. ɺ ʧʦʚʝʯʝʪʦ 

ʩʣʫʯʘʠ ʚ ʧʨʘʢʪʠʢʘʪʘ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ ʩʨʫʪʠʱʥʠʪʝ ʧʨʦʮʝʩʠ ʩʝ ʙʘʟʠʨʘʪ ʥʘ ʪʝʨʝʥʥʠ 

ʧʨʦʫʯʚʘʥʠʷ ʠ ʦʧʘʩʥʦʩʪʪʘ ʩʝ ʠʟʯʠʩʣʷʚʘ ʯʨʝʟ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʩʨʫʪʚʘʥʝ ʠʣʠ ʯʨʝʟ ʠʟ-

ʯʠʩʣʷʚʘʥʝ ʥʘ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪ. ʉʧʦʨʝʜ ʥʷʢʦʠ ʫʯʝʥʠ ʢʘʪʦ Coe & Harp 

(2007) ʠʟʯʠʩʣʷʚʘʥʝʪʦ ʥʘ ʨʘʟʩʪʦʷʥʠʝʪʦ ʥʘ ʪʨʘʥʩʧʦʨʪ ʥʘ ʩʢʘʣʥʠʪʝ ʤʘʩʠ ʧʨʠ ʛʦʣʝʤʠ 

ʩʢʘʣʥʠ ʩʢʣʦʥʦʚʝ ʤʦʞʝ ʜʘ ʩʝ ʧʦʣʫʯʠ ʯʨʝʟ ʝʤʧʠʨʠʯʥʠ ʟʘʚʠʩʠʤʦʩʪʠ. ʊʦʚʘ ʠʤʘ 

ʟʥʘʯʝʥʠʝ ʟʘ ʘʥʘʣʠʟʘ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʩʨʫʪʚʘʥʝ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʦʙʦʙʱʠ ʢʘʪʦ: 

1) ʛʦʣʷʤʘ ʚʘʨʠʘʮʠʷ ʧʨʠ ʟʦʥʘʪʘ ʟʘ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ, ʥʘʧʨʠʤʝʨ ʧʦʨʘʜʠ  ʨʘʟʣʠʯʠʷ, 

ʩʚʲʨʟʘʥʠ ʩ ʨʘʟʤʝʨʘ ʥʘ ʧʘʜʥʘʣʠʷ ʤʘʪʝʨʠʘʣ; 2) ʩʣʝʜʠʪʝ ʦʪ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʩʢʘʣʥʠʷ 

ʙʣʦʢ ʦʙʠʢʥʦʚʝʥʦ ʥʝ ʩʘ ʷʩʥʠ, ʦʩʦʙʝʥʦ ʧʦ-ʩʪʘʨʠʪʝ ʦʙʨʫʰʚʘʥʠʷ; ʠ 3) ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ 

ʥʘ ʥʷʢʦʠ ʤʘʱʘʙʠ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʩʢʘʣʥʠʪʝ ʙʣʦʢʦʚʝ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʪʨʘʟʝʥʦ.    

ʉʧʦʨʝʜ ʪʝʟʠ ʢʨʠʪʝʨʠʠ, ʥʘʡ-ʧʦʜʘʪʣʠʚʠ ʢʲʤ ʩʨʫʪʠʱʥʠ ʷʚʣʝʥʠʷ ʩʘ ʦʥʝʟʠ ʛʝʦ-

ʣʦʞʢʠ ʬʦʨʤʘʮʠʠ, ʢʲʜʝʪʦ ʩʘ ʥʘʣʠʮʝ ʪʝʢʪʦʥʩʢʠ ʥʘʨʫʰʝʥʠʷ, ʨʘʟʣʦʤʠ ʠ ʧʫʢʥʘʪʠʥʥʠ 
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ʩʠʩʪʝʤʠ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ ʦʨʠʝʥʪʘʮʠʷ. ʇʦʜʨʦʙʝʥ ʩʪʨʫʢʪʫʨʝʥ ʘʥʘʣʠʟ ʥʘ ʢʦʥʩʪʨʫʢ-

ʮʠʷʪʘ ʚʢʣʶʯʚʘ ʘʥʘʣʠʟ ʥʘ ʩʪʨʘʥʘʪʘ ʠ ʥʘʢʣʦʥʘ ʥʘ ʚʩʷʢʘ ʧʫʢʥʘʪʠʥʥʘ ʩʠʩʪʝʤʘ, ʦʪʢʲʜʝ-

ʪʦ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʠ ʩʨʫʪʠʱʥʠʷʪ ʧʦʪʝʥʮʠʘʣ. ʈʝʜʠʮʘ ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʥʘ ʩʨʫʪʠʱ-

ʥʠʷ ʧʦʪʝʥʮʠʘʣ ʚʢʣʶʯʚʘʪ ʠ ʦʮʝʥʢʘʪʘ ʟʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʩʢʘʣʥʠʷ ʤʘʩʠʚ, ʥʘʧʨʠʤʝʨ 

Rockfall Hazard Rating System RHRS (Pierson & Van Vickle, 1993); Rockfall hazard 

rating R (Dong et al. 2014), RMR, SMR ʠ ʜʨ.    

ʏʠʩʣʝʥʦ ʠʣʠ ʘʥʘʣʠʪʠʯʥʦ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʩʨʫʪʠʱʥʠʪʝ ʷʚʣʝʥʠʷ ʠʟʠʩʢʚʘ ʪʦʯʥʦ 

ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʛʝʦʤʝʪʨʠʯʥʠʪʝ ʠ ʬʠʟʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʘʜʘʱʠʷ ʙʣʦʢ ʠ ʥʘ 

ʩʢʣʦʥʘ. ʆʩʥʦʚʥʠʪʝ ʛʝʦʤʝʪʨʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝ ʦʪʥʘʩʷʪ ʜʦ ʨʘʟʤʝʨʘ ʥʘ ʙʣʦʢʘ ʠ 

ʥʘ ʥʝʛʦʚʘʪʘ ʬʦʨʤʘ, ʜʦʢʘʪʦ ʦʩʥʦʚʥʠʪʝ ʬʠʟʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʘ ʥʘʯʘʣʥʘʪʘ 

ʩʢʦʨʦʩʪ ʥʘ ʩʚʦʙʦʜʥʦ ʧʘʜʘʥʝ, ʢʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʨʝʩʪʠʪʫʮʠʷ ʠ ʟʘʛʫʙʘʪʘ ʥʘ ʝʥʝʨʛʠʷ 

ʧʨʠ ʫʜʘʨ. ʆʩʥʦʚʥʠʪʝ ʚʠʜʦʚʝ ʩʢʘʣʥʠ ʜʝʬʦʨʤʘʮʠʠ ʚʢʣʶʯʚʘʪ ʢʘʢʪʦ ʦʙʨʫʰʚʘʥʝ  ʥʘ 

ʩʢʘʣʥʠ ʤʘʩʠ, ʪʘʢʘ ʠ ʧʨʝʦʙʨʲʱʘʥʝ  ʠ ʭʣʲʟʛʘʥʝ ʧʦ ʩʣʘʙʘ ʧʣʦʩʢʦʩʪ, ʥʦ ʩʲʱʦ ʪʘʢʘ ʧʨʠ 

ʩʣʫʯʘʠ ʥʘ ʥʝʩʪʘʙʠʣʥʠ ʙʣʦʢʦʚʝ ʩʲʩ ʟʘʦʙʣʝʥʘ ʬʦʨʤʘ ʤʦʞʝ ʜʘ ʩʝ ʩʪʠʛʥʝ ʠ ʜʦ ʪʲʨʢʘ-

ʣʷʥʝ ʥʘ ʙʣʦʢʘ ʧʦ ʩʢʣʦʥʘ. ɺʲʟʜʝʡʩʪʚʠʝʪʦ ʦʪ ʩʚʦʙʦʜʥʦʪʦ ʧʘʜʘʥʝ/ʧʨʝʪʲʨʢʘʣʷʥʝ  ʤʦʞʝ 

ʜʘ ʙʲʜʝ ʢʘʪʝʛʦʨʠʟʠʨʘʥʦ ʚ 3 ʛʨʫʧʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʪʷʭʥʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ 

ʯʦʚʝʰʢʘʪʘ ʜʝʡʥʦʩʪ ï ʦʪ 1 (ʥʠʩʢʦ ʚʲʟʜʝʡʩʪʚʠʝ) ʜʦ 3 (ʟʥʘʯʠʪʝʣʥʦ ʚʲʟʜʝʡʩʪʚʠʝ). 

ɽʜʠʥ ʧʨʝʛʣʝʜ ʥʘ ʩʚʝʪʦʚʥʘʪʘ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʚʘ, ʯʝ ʚ ʦʩʥʦʚʥʘʪʘ ʯʘʩʪ ʦʪ 

ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚʲʨʭʫ ʩʨʫʪʠʱʥʠʪʝ ʧʨʦʮʝʩʠ, ʧʦʜʘʪʣʠʚʦʩʪʪʘ ʥʘ ʜʘʜʝʥ ʩʢʣʦʥ ʢʲʤ 

ʩʚʣʠʯʘʥʝ ʠ ʦʮʝʥʢʘʪʘ ʥʘ ʨʠʩʢʘ ʩʝ ʧʨʘʚʷʪ ʚ ʝʜʲʨ ʤʘʱʘʙ (ʥʘʡ-ʯʝʩʪʦ 1: 5000 ʜʦʢʲʤ 1: 

25000). ʊʦʚʘ ʩʘ ʦʪʜʝʣʥʠ ʨʘʡʦʥʠ, ʟʘʩʝʛʥʘʪʠ ʦʪ ʩʨʫʪʠʱʥʠ ʧʨʦʮʝʩʠ, ʥʦʩʝʱʠ ʩʚʦʷʪʘ 

ʛʝʦʣʦʞʢʘ, ʛʝʦʤʦʨʬʦʨʦʞʢʘ ʠ ʢʣʠʤʘʪʠʯʥʘ ʩʧʝʮʠʬʠʢʘ. ɿʘ ʚʩʝʢʠ ʨʘʡʦʥ ʥʘ ʧʨʦʫʯʚʘʥʝ 

ʩʝ ʧʨʘʚʷʪ ʘʥʘʣʠʟʠ ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʪʝʨʝʥʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, ʤʦʥʠʪʦʨʠʥʛ, ʘʨʭʠʚʥʠʪʝ 

(ʠʩʪʦʨʠʯʝʩʢʠ) ʠʟʪʦʯʥʠʮʠ, ʘʥʘʣʠʟʠʨʘʪ ʩʝ ʘʝʨʦʬʦʪʦʩʥʠʤʢʠ, ʥʘ ʙʘʟʘʪʘ ʥʘ ʢʦʠʪʦ ʩʝ 

ʧʨʝʮʝʥʷʚʘ ʧʦʜʘʪʣʠʚʦʩʪʪʘ ʢʲʤ ʩʨʫʪʚʘʥʝ. ʉ ʦʙʨʘʪʥʠ ʠʟʯʠʩʣʝʥʠʷ ʩʝ ʦʧʨʝʜʝʣʷʪ ʪʨʘʝʢ-

ʪʦʨʠʠʪʝ ʥʘ ʦʙʨʫʰʝʥʠʪʝ ʤʘʩʠ  ʠ ʪʘʢʘ ʩʝ ʧʦʣʫʯʘʚʘ ʮʝʥʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ 

ʩʝ ʠʟʧʦʣʟʚʘ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʪʝʥʜʝʥʮʠʷʪʘ ʟʘ ʚʲʟʥʠʢʚʘʥʝ ʩʨʫʪʠʱʘ ʚ ʩʲʦʪʚʝʪʥʘʪʘ ʛʝʦ-

ʣʦʞʢʘ ʬʦʨʤʘʮʠʷ ʠ ʧʨʠ ʧʦ-ʥʘʪʘʪʲʰʥʠʪʝ ʠʟʯʠʩʣʝʥʠʷ ʥʘ ʩʨʫʪʠʱʥʘʪʘ ʦʧʘʩʥʦʩʪ/ʨʠʩʢ.   

ʇʦʜʭʦʜʷʱʠ ʫʩʣʦʚʠʷ ʟʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʩʨʫʪʠʱʘ ʩʘ ʩʢʘʣʥʠ ʩʢʣʦʥʦʚʝ, ʟʘʩʝʛʥʘʪʠ 

ʦʪ ʨʘʟʣʦʤʠ, ʩ ʥʘʣʠʯʠʝ ʥʘ ʥʘʢʣʦʥʝʥʠ ʧʣʘʩʪʦʚʝ, ʟʘʪʲʚʘʱʠ ʧʦ ʧʦʩʦʢʘ ʥʘ ʩʢʣʦʥʘ, 
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ʧʝʨʠʬʝʨʥʠʪʝ ʟʦʥʠ ʥʘ ʧʣʘʪʘ, ʘ ʪʘʢʘ ʩʲʱʦ ʚʠʩʦʢʠ ʢʘʥʴʦʥʦʚʠʜʥʠ ʠʣʠ ʪʝʩʥʠ ʨʝʯʥʠ 

ʧʨʦʣʦʤʠ. ʈʘʟʤʝʨʠʪʝ ʥʘ ʦʙʨʫʰʝʥʠʪʝ ʩʢʘʣʥʠ ʙʣʦʢʦʚʝ ʚ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʩʝ ʦʧʨʝʜʝʣʷʪ 

ʦʪ ʥʘʧʫʢʘʥʦʩʪʪʘ ʥʘ ʩʢʘʣʠʪʝ, ʩʪʝʧʝʥʪʘ ʥʘ ʠʟʚʝʪʨʷʥʝʪʦ ʠ ʪʝʢʪʦʥʩʢʘʪʘ ʠʤ ʧʨʝʨʘʙʦʪʢʘ. 

ɺ ʛʨʘʥʠʪʠ, ʛʥʘʡʩʠ ʠ ʟʜʨʘʚʠ ʧʷʩʲʯʥʠʮʠ ʩʢʘʣʥʠʪʝ ʧʨʠʟʤʠ ʜʦʩʪʠʛʘʪ ʜʦ 3-5 m ʚ 

ʜʠʘʤʝʪʲʨ, ʚ ʘʣʝʚʨʦʣʠʪʠʪʝ - ʜʦ 1-1,5 m. 

ʄʘʣʢʠ ʩʨʫʪʠʱʘ ʩ ʦʙʝʤ ʜʦ 500 m
3
 ʩʝ ʩʨʝʱʘʪ ʩʨʘʚʥʠʪʝʣʥʦ ʯʝʩʪʦ ʚ ɿʘʧʘʜʥʘ 

ʉʪʘʨʘ ʧʣʘʥʠʥʘ ʠ ʚʠʩʦʢʦʧʣʘʥʠʥʩʢʘʪʘ ʯʘʩʪ ʥʘ ʈʠʣʦ-ʈʦʜʦʧʩʢʠʷ ʨʝʛʠʦʥ. ɸʢʪʠʚʠʟʠʨʘʪ 

ʩʝ ʦʙʠʢʥʦʚʝʥʦ ʧʨʝʟ ʜʲʞʜʦʚʥʠ ʧʝʨʠʦʜʠ. ɺ ʩʲʱʠʪʝ ʨʘʡʦʥʠ ʩʝ ʩʨʝʱʘʪ ʠ ʧʦ-ʛʦʣʝʤʠ ʧʦ 

ʦʙʝʤ ʩʨʫʪʠʱʘ ʠ ʪʷʭʥʦʪʦ ʚʲʟʥʠʢʚʘʥʝ ʩʝ ʦʙʫʩʣʘʚʷ ʦʪ ʧʦ-ʩʠʣʥʠ ʟʝʤʝʪʨʝʩʝʥʠʷ. ɺ 

ʨʝʜʠʮʘ ʩʣʫʯʘʠ ʠʥʚʝʨʩʥʠʷʪ ʛʝʦʣʦʞʢʠ ʩʪʨʦʝʞ, ʩʲʩʪʦʷʱ ʩʝ ʦʪ ʛʦʨʝʥ ʢʨʝʭʲʢ ʧʣʘʩʪ ʩ 

ʜʝʙʝʣʠʥʘ ʜʦ 30-40 m, ʟʘʣʷʛʘʱ ʚʲʨʭʫ ʧʦ-ʜʝʬʦʨʤʠʨʫʝʤʘ ʧʦʜʣʦʞʢʘ ʦʪ ʛʣʠʥʝʩʪʠ 

ʤʝʨʛʝʣʠ, ʦʙʫʩʣʘʚʷ ʧʨʦʷʚʘʪʘ ʥʘ ʩʨʫʪʠʱʥʠ ʧʨʦʮʝʩʠ ʚ ʛʦʨʥʘʪʘ ʯʘʩʪ ʥʘ ʩʢʣʦʥʘ ʠ 

ʩʚʣʘʯʠʱʥʠ ï ʚ ʜʦʣʥʘʪʘ. ʆʙʨʫʰʝʥʠʷʪ ʤʘʪʝʨʠʘʣ ʩʝ ʦʤʝʩʚʘ ʩʲʩ ʩʚʣʘʯʠʥɦʠʷ ʜʝʣʘʧʩʠʡ, 

ʫʚʝʣʠʯʘʚʘ ʘʢʪʠʚʥʠʪʝ ʩʠʣʠ ʚ ʩʢʣʦʥʘ ʠ ʩʣʝʜ ʚʨʝʤʝ ʘʢʪʠʚʠʟʠʨʘ ʩʚʣʘʯʠʥɦʠʷ ʧʨʦʮʝʩ. 

ʍʘʨʘʢʪʝʨʝʥ ʝ ʧʨʠʤʝʨʲʪ ʩʲʩ ʩʨʫʪʠʱʝʪʦ ʦʪ 06.07.1991 ʛ., ʢʦʝʪʦ ʨʘʟʨʫʰʠ ʯʘʩʪ ʦʪ 

ʇʨʝʦʙʨʘʞʝʥʩʢʠʷ ʤʘʥʘʩʪʠʨ. ʇʦʜʦʙʥʠ ʧʨʦʮʝʩʠ ʩʘ ʧʨʦʷʚʝʥʠ ʧʦ ʧʝʨʠʬʝʨʥʠʪʝ ʟʦʥʠ ʥʘ 

ʧʣʘʪʘʪʘ ʚ ʉʝʚʝʨʦʠʟʪʦʯʥʘ ɹʲʣʛʘʨʠʷ, ʚʢʣʶʯʠʪʝʣʥʦ ʧʦ ʏʝʨʥʦʤʦʨʩʢʦʪʦ ʢʨʘʡʙʨʝʞʠʝ ʠ 

ʀʟʪʦʯʥʠʪʝ ʈʦʜʦʧʠ. ʆʧʘʩʥʦʩʪʪʘ ʦʪ ʩʨʫʪʠʱʘʪʘ ʩʝ ʠʟʨʘʟʷʚʘ ʛʣʘʚʥʦ ʚ ʜʚʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ï ʢʘʪʦ ʧʨʷʢʘ ʟʘʧʣʘʭʘ ʟʘ ʠʟʛʨʘʜʝʥʠ ʩʛʨʘʜʠ, ʧʲʪʠʱʘ ʠ ʜʨ. ʩʲʦʨʲʞʝʥʠʷ ʠ ʢʘʪʦ 

ʚʲʟʤʦʞʥʦʩʪ ʦʪ ʧʨʝʛʨʘʞʜʘʥʝ ʥʘ ʨʝʯʥʠ ʜʦʣʠʥʠ ʠ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʝʟʝʨʘ, ʢʦʠʪʦ ʧʨʠ 

ʧʨʦʨʠʚ ʤʦʛʘʪ ʜʘ ʟʘʣʝʷʪ ʜʦʣʠʥʘʪʘ.  

ɹʦʨʙʘʪʘ ʩʲʩ ʩʨʫʪʠʱʘʪʘ ʝ ʪʨʫʜʥʘ ʠ ʩʝ ʠʟʨʘʟʷʚʘ ʚ ʨʘʟʯʠʩʪʚʘʥʝ ʥʘ ʧʘʜʥʘʣʠʷ 

ʤʘʪʝʨʠʘʣ, ʦʙʨʫʰʚʘʥʝ ʥʘ ʨʘʟʭʣʘʙʝʥʠ ʙʣʦʢʦʚʝ ʧʦ ʩʢʣʦʥʘ ʠʣʠ ʪʷʭʥʦʪʦ ʟʘʢʨʝʧʚʘʥʝ ʯʨʝʟ 

ʘʥʢʝʨʠʨʘʥʝ ʠʣʠ ʮʠʤʝʥʪʘʮʠʷ. ɿʘ ʧʨʝʜʧʘʟʚʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʩʲʦʨʲʞʝʥʠʷ ʩʝ 

ʧʨʘʢʪʠʢʫʚʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʫʣʘʚʷʱʠ ʧʦʜʧʦʨʥʠ ʩʪʝʥʠ, ʤʨʝʞʠ ʠ ʜʨ. 
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1.5. ʂʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʪʝʨʝʥʠʪʝ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʧʨʦʷʚʘ ʥʘ 

ʩʚʣʘʯʠʱʘ 

ʇʦʨʘʜʠ ʬʘʢʪʘ, ʯʝ ʚ ʩʚʝʪʦʚʝʥ ʠʥʪʝʨʥʘʮʠʦʥʘʣʝʥ ʤʘʱʘʙ ʩʨʝʜ ʠʥʞʝʨʝʥʦʛʝʦʣʦʞ-

ʢʠʪʝ ʠ ʛʝʦʪʝʭʥʠʯʝʩʢʠʪʝ ʩʨʝʜʠ, ʜʝʙʘʪʠʪʝ, ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʠ ʥʘʫʯʥʠʪʝ ʧʫʙʣʠʢʘʮʠʠ ʩʘ 

ʥʘʡ-ʤʥʦʛʦʙʨʦʡʥʠ ʟʘ ʩʚʣʘʯʠʱʥʠʪʝ ʧʨʦʮʝʩʠ, ʦʙʨʲʱʘʤʝ ʧʦ-ʩʧʝʮʠʘʣʥʦ ʚʥʠʤʘʥʠʝ ʥʘ 

ʢʘʨʪʠʨʘʥʝʪʦ ʧʦ ʩʚʣʘʯʠʱʥʘ ʧʦʜʘʪʣʠʚʦʩʪ. ʄʝʪʦʜʠʪʝ ʟʘ ʢʘʨʪʠʨʘʥʝ ʧʦ ʩʚʣʘʯʠʱʥʘ 

ʧʦʜʘʪʣʠʚʦʩʪ ʩʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʠ ʤʥʦʛʦʙʨʦʡʥʠ ʠ ʯʝʩʪʦ ʚʘʨʠʨʘʪ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʜʲʨʞʘʚʘʪʘ, ʨʝʣʝʬʘ, ʮʝʣʠʪʝ ʠ ʬʠʥʘʥʩʠʪʝ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ ʟʘ ʧʨʦʝʢʪʘ. ʇʦʜʘʪʣʠʚʦʩʪ-

ʪʘ ʝ ʩʢʣʦʥʥʦʩʪʪʘ ʠ ʧʨʝʜʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʛʝʦʣʦʞʢʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʘ ʛʝʥʝʨʠʨʘʥʝ 

ʥʘ ʩʚʣʘʯʠʱʘ. ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʬʦʨʤʘ, ʩʚʣʘʯʠʱʥʘʪʘ ʧʦʜʘʪʣʠʚʦʩʪ ʝ ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʘʪʘ ʧʨʦʷʚʘ ʥʘ ʜʘʜʝʥʠ ʩʢʣʦʥʦʚʠ ʩʚʣʠʯʘʥʠʷ, ʧʨʠ ʦʧʨʝʜʝʣʝʥ ʥʘʙʦʨ ʦʪ 

ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠ ʫʩʣʦʚʠʷ (Guzzetti et al., 2005). ʇʨʝʜʧʦʣʘʛʘ ʩʝ, ʯʝ ʚ ʙʲʜʝʱʝ 

ʩʚʣʘʯʠʱʘ ʱʝ ʚʲʟʥʠʢʥʘʪ ʧʨʠ ʩʲʱʠʪʝ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʠʪʦ ʩʘ ʚʲʟʥʠʢʥʘʣʠ ʚ ʤʠʥʘʣʦʪʦ 

(Guzzetti et al., 1999) ʠ ʪʘʢʘ ʥʘʧʨʘʚʝʥʠʪʝ ʦʮʝʥʢʠ ʟʘ ʧʦʜʘʪʣʠʚʦʩʪ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟ-

ʚʘʪ ʟʘ ʧʨʝʜʩʢʘʟʚʘʥʝ ʥʘ ʛʝʦʛʨʘʬʩʢʦʪʦ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʙʲʜʝʱʠʪʝ ʩʚʣʘʯʠʱʘ. ʇʨʠ 

ʢʘʨʪʦʛʨʘʬʠʨʘʥʝʪʦ ʥʘ ʩʚʣʘʯʠʱʥʘʪʘ ʧʦʜʘʪʣʠʚʦʩʪ ʥʝ ʩʝ ʧʨʦʛʥʦʟʠʨʘ "ʢʦʛʘ" ʠʣʠ "ʢʦʣʢʦ 

ʯʝʩʪʦ" ʱʝ ʚʲʟʥʠʢʥʘʪ ʩʚʣʘʯʠʱʘ ʠʣʠ ʢʦʣʢʦ ʛʦʣʝʤʠ ʠ ʨʘʟʨʫʰʠʪʝʣʥʠ ʱʝ ʙʲʜʘʪ ʪʝ 

(Guzzetti et al., 2005).  

ʊʘʙʣ. 1.3. ʂʘʪʝʛʦʨʠʟʘʮʠʷ ʥʘ ʤʝʪʦʜʠʪʝ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝʪʦ ʧʦ 

ʩʚʣʘʯʠʱʥʘ ʧʦʜʘʪʣʠʚʦʩʪ 

ɸʩʧʝʢʪ/ʄʝʪʦʜ ɻʝʦʤʦʨʬʦʣʦʞʢʠ ɽʚʨʠʩʪʠʯʝʥ ʌʠʟʠʯʝʩʢʠ ʉʪʘʪʠʩʪʠʯʝʩʢʠ 

 

ʂʦʣʠʯʝʩʪʚʝʥ 

 ʍʘʨʘʢʪʝʨʠʟʠʨʘʥʝ 

ʊʦʯʢʫʚʘʥʝ 

ʉʭʝʤʘʪʠʟʠʨʘʥʝ 

ʌʘʢʪʦʨ ʥʘ 

ʙʝʟʦʧʘʩʥʦʩʪ 

ʈʝʛʨʝʩʠʦʥʥʠ 

ʅʝʚʨʘʣʥʠ 

ʤʨʝʞʠ 

 

ʂʘʯʝʩʪʚʝʥ 

ʂʘʨʪʠʨʘʥʠʷ 

ʊʝʨʝʥʥʠ ʥʘʙʣʶ-

ʜʝʥʠʷ 

ʃʦʛʠʯʝʩʢʠ 

ʩʧʨʘʚʦʯʥʠ 

ʪʘʙʣʠʮʠ 

  

 

ʄʥʦʛʦ ʤʝʪʦʜʠ ʩʘ ʧʨʝʜʣʦʞʝʥʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʩʚʣʘʯʠʱʥʘʪʘ ʧʦʜʘʪʣʠʚʦʩʪ, 

ʚʢʣʶʯʠʪʝʣʥʦ ʜʠʨʝʢʪʥʦ ʛʝʦʤʦʨʬʦʣʦʞʢʦ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ, ʬʠʟʠʯʝʩʢʠ-ʙʘʟʠʨʘʥʠ 

ʤʦʜʝʣʠ, ʝʚʨʠʩʪʠʯʥʠ ʧʦʜʭʦʜʠ ʠ ʤʝʪʦʜʠ ʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʢʣʘʩʠʬʠʢʘʮʠʷ, ʢʦʠʪʦ ʩʘ 

ʦʧʠʩʘʥʠ ʧʦ-ʜʦʣʫ. ʊʝʟʠ ʤʝʪʦʜʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʰʠʨʦʢʦ ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʚ ʢʦʣʠʯʝʩʪ-
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ʚʝʥ ʠ ʢʘʯʝʩʪʚʝʥ ʘʩʧʝʢʪ (ʪʘʙʣ. 1.3). ɻʨʘʥʠʮʠʪʝ ʤʝʞʜʫ ʤʝʪʦʜʦʣʦʛʠʠʪʝ ʥʝ ʩʘ ʪʚʲʨʜʠ, 

ʦʩʦʙʝʥʦ ʟʘ ʝʚʨʠʩʪʠʯʥʠʷ ʧʦʜʭʦʜ, ʢʦʡʪʦ ʯʝʩʪʦ ʠʤʘ ʠʟʚʝʩʪʥʘ ʩʪʝʧʝʥ ʥʘ ʭʠʙʨʠʜʠʟʘʮʠʷ. 

 

ɻʝʦʤʦʨʬʦʣʦʞʢʠ ʢʘʨʪʦʛʨʘʬʠʨʘʥʠʷ ʠ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ 

ʩʚʣʘʯʠʱʥʘʪʘ ʧʦʜʘʪʣʠʚʦʩʪ 

ɿʘ ʜʠʨʝʢʪʥʠ ʛʝʦʤʦʨʬʦʣʦʞʢʠ ʢʘʨʪʠʨʘʥʠʷ ʠ ʧʦʣʝʚʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʝ ʠʟʧʦʣʟʚʘʪ 

ʝʢʩʧʝʨʪʥʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʥʘ ʪʝʨʝʥʘ. ɿʘ ʜʘ ʩʝ ʫʩʪʘʥʦʚʷʪ ʥʘ ʢʘʨʪʘ ʜʦʢʘʟʘʪʝʣʩʪʚʘʪʘ ʟʘ 

ʩʚʣʘʯʠʱʘ, ʧʨʦʠʟʪʝʢʣʠ ʚ ʤʠʥʘʣʦʪʦ, ʩʝ ʠʟʧʦʣʟʚʘ ʝʢʩʧʝʨʪʥʘ ʦʮʝʥʢʘ, ʢʦʷʪʦ ʮʝʣʠ ʜʘ 

ʧʨʦʛʥʦʟʠʨʘ ʢʘʢʚʠ ʜʨʫʛʠ ʦʙʣʘʩʪʠ ʠ ʪʝʨʝʥʠ, ʢʦʠʪʦ ʠʤʘʪ ʩʭʦʜʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩ 

ʪʝʟʠ, ʧʨʝʪʲʨʧʝʣʠ ʨʘʟʣʠʯʥʠ ʩʚʣʠʯʘʥʠʷ ʚ ʤʠʥʘʣʦʪʦ ʩʘ ʧʦʪʝʥʮʠʘʣʥʦ ʟʘʩʪʨʘʰʝʥʠ ʦʪ 

ʙʲʜʝʱʠ ʩʚʣʠʯʘʥʠʷ  (Waltham and Dixon 2000; Brunsden 2002; Clayton et al., 2002; 

Nicholson 2004; Dymond et al., 2006). ʊʦʚʘ ʩʝ ʧʨʘʚʠ ʯʨʝʟ ʪʲʣʢʫʚʘʥʝ ʥʘ ʚʲʟʜʫʰʥʘ 

ʬʦʪʦʛʨʘʬʠʷ ʠ ʜʨʫʛʠ ʜʠʩʪʘʥʮʠʦʥʥʠ ʤʝʪʦʜʠ, ʢʦʤʙʠʥʠʨʘʥʦ ʩ ʧʦʜʨʦʙʥʦ ʧʦʣʝʚʦ 

ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ. ʇʨʘʢʪʠʯʝʩʢʠ ʪʦʚʘ ʝ ʢʘʯʝʩʪʚʝʥʘ ʠ ʩʫʙʝʢʪʠʚʥʘ ʪʝʭʥʠʢʘ, ʢʦʷʪʦ ʤʦʞʝ 

ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʢʦʤʧʶʪʲʨʥʘ ʤʦʱʥʦʩʪ ʠʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦ 

ʤʦʜʝʣʠʨʘʥʝ. ʇʦʜʘʙʥʠ ʧʨʦʫʯʚʘʥʠʷ ʥʘʡ-ʯʝʩʪʦ ʩʘ ʦʛʨʘʥʠʯʝʥʠ ʜʦ ʢʦʥʢʨʝʪʥʠ ʨʘʡʦʥʠ, 

ʢʲʜʝʪʦ ʩʝ ʠʟʠʩʢʚʘʪ ʧʦ-ʧʦʜʨʦʙʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʯʝʩʪʦ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʠʥʬʨʘʩʪ-

ʨʫʢʪʫʨʥʠ ʧʨʦʝʢʪʠ. ɿʘ ʰʠʨʦʢʦ ʧʣʦʱʥʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦ ʦʮʝʥʷʚʘʥʝ ʪʘʢʠʚʘ ʠʟʩʣʝʜʚʘʥʠʷ 

ʩʘ ʪʚʲʨʜʝ ʩʢʲʧʠ ʠ ʦʪʥʝʤʘʱʠ ʚʨʝʤʝ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʧʨʠ ʦʮʝʥʷʚʘʥʝʪʦ ʥʘ ʨʘʡʦʥʠʪʝ, 

ʧʦʜʘʪʣʠʚʠ ʥʘ ʩʚʣʠʯʠʱʥʠ ʧʨʦʮʝʩʠ ʚ ʥʘʰʘʪʘ ʩʪʨʘʥʘ, ʩʝ ʠʟʧʦʣʟʚʘ ʦʧʠʪʲʪ ʠ ʧʨʘʢʪʠ-

ʯʝʩʢʠʪʝ ʪʝʨʝʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʩʧʝʮʠʘʣʠʩʪʠʪʝ ʠʥʞʝʥʝʨʛʝʦʣʦʟʠ, 

ʫʯʘʩʪʚʘʱʠ ʚ ʥʘʩʪʦʷʱʠʷ ʧʨʦʝʢʪ.  

 

ʌʠʟʠʯʝʩʢʠ-ʙʘʟʠʨʘʥʠ ʤʦʜʝʣʠ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʩʚʣʘʯʠʱʥʘʪʘ ʧʦʜʘʪʣʠʚʦʩʪ 

ʌʠʟʠʯʝʩʢʠ-ʙʘʟʠʨʘʥʠʪʝ ʤʦʜʝʣʠ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʘʥʘʣʠʟʠ ʥʘ ʩʢʣʦʥʦʚʘʪʘ ʩʪʘʙʠʣ-

ʥʦʩʪ ʠ ʦʙʠʢʥʦʚʝʥʦ ʠʤʘʪ ʟʘ ʮʝʣ ʜʘ ʩʝ ʦʮʝʥʠ ʢʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪ ʟʘ ʜʘʜʝʥ 

ʩʢʣʦʥ. ʇʨʘʚʠʣʥʦʪʦ ʠʤ ʧʨʠʣʦʞʝʥʠʝ ʠʟʠʩʢʚʘ ʧʦʜʨʦʙʥʠ ʛʝʦʪʝʭʥʠʯʝʩʢʠ ʠ ʭʠʜʨʦʛʝʦ-

ʣʦʞʢʠ ʜʘʥʥʠ ʠ ʚʷʨʥʦʪʦ ʧʦʟʥʘʚʘʥʝ ʥʘ ʤʝʭʘʥʠʟʤʠʪʝ ʥʘ ʩʚʣʠʯʘʥʝ, ʟʘʩʷʛʘʱʠ 

ʠʟʩʣʝʜʚʘʥʠʪʝ ʩʢʣʦʥʦʚʝ. ʇʦʜʘʙʥʘ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʝ ʣʝʩʥʦ ʜʘ ʩʝ ʧʨʠʜʦʙʠʝ ʟʘ ʧʦ 

ʰʠʨʦʢʠ ʦʙʣʘʩʪʠ ʠ ʬʠʟʠʯʝʩʢʠ-ʙʘʟʠʨʘʥʠʪʝ ʤʦʜʝʣʠ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʧʨʠʣʘʛʘʪ ʟʘ ʤʘʣʢʠ 
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ʧʣʦʱʠ, ʧʨʠ ʝʜʠʥʠʯʥʠ ʩʢʣʦʥʦʚʝ. ʂʦʣʝʢʪʠʚʲʪ, ʨʘʙʦʪʝʱ ʧʦ ʥʘʩʪʦʷʱʠʷ ʧʨʦʝʢʪ, ʠʤʘ 

ʜʘʥʥʠ ʟʘ ʥʷʢʦʠ ʢʦʥʢʨʝʪʥʠ ʦʙʣʘʩʪʠ ʠ ʫʯʘʩʪʲʮʠ ʦʪ ʥʘʰʘʪʘ ʩʪʨʘʥʘ ʠ ʪʝʟʠ ʜʘʥʥʠ ʩʘ 

ʠʟʧʦʣʟʚʘʥʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʠ ʢʘʨʪʠʨʘʥʝʪʦ ʥʘ ʩʚʣʘʯʠʱʥʘʪʘ ʧʦʜʘʪʣʠʚʦʩʪ. 

 

ɽʚʨʠʩʪʠʯʥʠ ʧʦʜʭʦʜʠ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʩʚʣʘʯʠʱʥʘʪʘ ʧʦʜʘʪʣʠʚʦʩʪ 

ɽʚʨʠʩʪʠʯʥʠʷʪ ʧʦʜʭʦʜ ʚʦʜʠ ʜʦ ʟʥʘʯʠʪʝʣʥʘ ʩʪʝʧʝʥ ʥʘ ʩʫʙʝʢʪʠʚʥʦʩʪ, ʪʲʡ ʢʘʪʦ 

ʥʘ ʚʩʷʢʘ ʛʝʦʪʝʭʥʠʯʝʩʢʘ ʧʨʦʤʝʥʣʠʚʘ ʩʝ ʧʨʠʩʚʦʷʚʘ ʦʧʨʝʜʝʣʝʥʦ ʪʝʞʝʩʪʥʦ ʟʥʘʯʝʥʠʝ Ăa 

prioriò. ʈʝʛʠʩʪʨʘʮʠʷʪʘ ʥʘ ʩʚʣʘʯʠʱʘʪʘ ʠ ʝʚʨʠʩʪʠʯʥʠʪʝ ʧʦʜʭʦʜʠ ʧʦ ʩʲʱʝʩʪʚʦ ʨʘʟ-

ʯʠʪʘʪ ʟʘ ʠʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʢʘʨʪʠʪʝ ʧʦ ʩʚʣʘʯʠʱʥʘ ʧʦʜʘʪʣʠʚʦʩʪ, ʢʘʨʪʠ ʠʟʩʣʝʜʚʘʥʠ ʠ 

ʢʦʥʪʨʦʣʠʨʘʥʠ ʦʪ ʫʯʝʥʠʷ-ʩʧʝʮʠʘʣʠʩʪ, ʦʪʛʦʚʘʨʷʱ ʟʘ ʘʥʘʣʠʟʘ. ʆʩʥʦʚʥʠʪʝ ʦʛʨʘ-

ʥʠʯʝʥʠʷ ʧʨʠ ʪʘʟʠ ʪʝʭʥʠʢʘ ʩʝ ʩʨʝʱʘʪ ʩʲʩ ʩʫʙʝʢʪʠʚʥʦʩʪʪʘ, ʩʚʲʨʟʘʥʘ ʩ ʝʤʧʠʨʠʯʥʘʪʘ 

ʢʣʘʩʘʮʠʷʪʘ ʥʘ ʩʚʣʘʯʠʱʥʠ ʥʝʟʘʚʠʩʠʤʠ ʬʘʢʪʦʨʠ, ʢʦʠʪʦ ʩʝ ʚʟʠʤʘʪ ʧʨʝʜʚʠʜ ʧʨʠ 

ʘʥʘʣʠʟʘ. ɺʲʧʨʝʢʠ ʪʦʚʘ, ʘʢʦ ʩʝ ʢʦʤʙʠʥʠʨʘ ʩ ʘʥʘʣʠʪʠʯʝʥ ʧʦʜʭʦʜ, ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʤʦʱʝʥ ʠʥʩʪʨʫʤʝʥʪ. ɽʚʨʠʩʪʠʯʥʠʪʝ ʧʦʜʭʦʜʠ ʩʘ ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥʠ ʚ ʨʝʜʠʮʘ ʩʪʨʘʥʠ 

(Griffiths et al., 2002; Lee et al., 2002; Guinau et al., 2005; Ruff and Czurda, 2008). ʅʘ 

ʧʨʘʢʪʠʢʘ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʥʘʩʪʦʷʱʠʷ ʧʨʦʝʢʪ ʩʲʱʦ ʝ ʠʟʧʦʟʚʘʥ ʠ ʪʦʟʠ ʧʦʜʭʦʜ, 

ʢʘʪʦ ʧʨʠʦʨʠʪʝʪʥʠ ʪʝʞʝʩʪʠ ʩʘ ʜʘʜʝʥʠ ʥʘ ʚʲʟʨʘʩʪʪʘ ʥʘ ʩʢʘʣʠʪʝ ʠ ʩʪʨʦʠʪʝʣʥʠʪʝ 

ʧʦʯʚʠ, ʢʘʢʪʦ ʠ ʥʘ ʥʘʢʣʦʥʠʪʝ ʥʘ ʩʢʣʦʥʦʚʝʪʝ. ʇʦ-ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʠʝ ʟʘ ʧʨʠʣʘʛʘʥʝʪʦ 

ʥʘ ʝʚʨʠʩʪʠʯʥʠʷ ʧʦʜʭʦʜ ʟʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʥʘʰʘʪʘ ʩʪʨʘʥʘ ʝ ʜʘʜʝʥʦ ʧʦ-ʥʘʜʦʣʫ. 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʠ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʩʚʣʘʯʠʱʥʘʪʘ ʧʦʜʘʪʣʠʚʦʩʪ 

ʄʝʪʦʜʠʪʝ ʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʢʣʘʩʠʬʠʢʘʮʠʷ ʩʝ ʨʘʟʚʠʭʘ ʙʲʨʟʦ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 

ʛʦʜʠʥʠ ʠ ʩʘ ʩʪʘʥʘʣʠ ʝʬʝʢʪʠʚʝʥ ʧʦʜʭʦʜ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʚʣʘʯʠʱʥʘʪʘ ʧʦʜʘʪʣʠʚʦʩʪ 

ʥʘ ʛʦʣʝʤʠ ʠ ʩʣʦʞʥʠ ʦʙʣʘʩʪʠ. ʊʘʢʠʚʘ ʤʝʪʦʜʠ ʜʘʚʘʪ ʢʦʣʠʯʝʩʪʚʝʥʠ ʦʮʝʥʢʠ ʥʘ ʚʲʧʨʦʩʘ 

"ʢʲʜʝ" ʩʝ ʦʯʘʢʚʘʪ ʩʚʣʘʯʠʱʘ, ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʧʦʜʨʦʙʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʨʘʟʧʨʝʜʝʣʝ-

ʥʠʝʪʦ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠ ʨʝʛʠʩʪʨʠʨʘʥʠʪʝ ʩʚʣʘʯʠʱʘ ʠ ʥʘʙʦʨ ʦʪ ʪʝʤʘʪʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ 

ʟʘ ʟʝʤʥʘʪʘ ʩʨʝʜʘ. ɼʘʥʥʠʪʝ ʟʘ ʨʝʛʠʩʪʨʠʨʘʥʠʪʝ ʚ ɹʲʣʛʘʨʠʷ ʩʚʣʘʯʠʱʘ ʦʪ ʨʝʛʠʦʥʘʣʥʠʪʝ 

ʛʝʦʟʘʱʠʪʥʠ ʜʨʫʞʝʩʪʚʘ ʚ ʇʝʨʥʠʢ, ʇʣʝʚʝʥ ʠ ɺʘʨʥʘ, ʢʘʢʪʦ ʠ ʜʘʥʥʠ ʟʘ ʧʦ-ʩʪʘʨʠ ʚ 

ʛʝʦʣʦʛʠʯʝʩʢʦ ʚʨʝʤʝ ʩʚʣʘʯʠʱʥʠ ʩʲʙʠʪʠʷ, ʩʘ ʚʟʝʪʠ ʧʨʝʜʚʠʜ ʧʨʠ ʠʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ 

ʢʘʨʪʠʪʝ ʟʘ ʩʚʣʘʯʠʱʥʘʪʘ ʧʦʜʘʪʣʠʚʦʩʪ ʚ ʩʪʨʘʥʘʪʘ. 
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ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʩʚʣʘʯʠʱʘʪʘ ʧʦ ʛʝʦʤʦʨʬʦʣʦʞʢʠ ʠ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʩʢʠ 

ʧʨʠʟʥʘʮʠ  

ʀʟʤʝʞʜʫ ʫʩʣʦʚʠʷʪʘ, ʢʦʠʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʪ ʤʝʩʪʘʪʘ ʥʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʩʚʣʘʯʠ-

ʱʘʪʘ, ʜʦʤʠʥʠʨʘʱʘ ʨʦʣʷ ʠʤʘʪ ʛʝʦʤʦʨʬʦʣʦʞʢʠʪʝ ʫʩʣʦʚʠʷ (ʛʝʦʤʝʪʨʠʯʥʠ ʧʘʨʘʤʝʪʨʠ 

ʥʘ ʩʢʣʦʥʦʚʝʪʝ) ʠ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʩʢʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʩʢʘʣʠʪʝ ʠ ʧʦʯʚʠʪʝ. ʊʦʟʠ 

ʧʦʜʭʦʜ ʤʦʞʝ ʜʘ ʩʣʫʞʠ ʟʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʣʦʢʘʣʠʟʠʨʘʥʝ ʥʘ ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʨʘʡʦʥʠ ʟʘ 

ʧʨʦʷʚʘ ʥʘ ʩʚʣʘʯʠʱʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʲʯʝʪʘʥʠʝʪʦ ʥʘ ʪʝʟʠ ʫʩʣʦʚʠʷ. 

ʅʝ ʩʘ ʟʘʩʪʨʘʰʝʥʠ ʦʪ ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʩʢʣʦʥʦʚʘʪʘ ʫʩʪʦʡʯʠʚʦʩʪ ʠ ʚʲʟʥʠʢʚʘʥʝ ʥʘ 

ʩʚʣʘʯʠʱʘ ʨʘʚʥʠʥʥʠ ʪʝʨʝʥʠ ʠʣʠ ʪʘʢʠʚʘ ʩ ʥʘʢʣʦʥʠ ʜʦ 5Á, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʠʜʘ ʥʘ 

ʠʟʛʨʘʞʜʘʱʠʪʝ ʛʠ ʩʢʘʣʠ ʠ ʧʦʯʚʠ. ʃʦʛʠʯʥʦ ʝ ʜʘ ʩʝ ʦʯʘʢʚʘ, ʯʝ ʩ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ 

ʥʘʢʣʦʥʠʪʝ ʥʘ ʩʢʣʦʥʦʚʝʪʝ ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʩʚʣʘʯʠʱʘ ʠ ʪʝʭʥʠʷʪ ʙʨʦʡ ʱʝ ʥʘʨʘʩʪʚʘ. ɺ 

ʠʟʩʣʝʜʚʘʥʘʪʘ ʠʟʚʘʜʢʘ ʦʪ ʩʚʣʘʯʠʱʘ (ɺʲʨʙʘʥʦʚ ʠ ʜʨ., 1997, ʌʨʘʥʛʦʚ, 1990, Frangov et 

al., 1997) ʪʘʟʠ ʪʝʥʜʝʥʮʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʟʘ ʥʘʢʣʦʥʠ ʜʦ ʢʲʤ 15Á, ʩʣʝʜ ʢʦʝʪʦ ʥʘ 

ʫʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʥʘʢʣʦʥʠʪʝ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘʤʘʣʷʚʘʥʝ ʙʨʦʷ ʥʘ ʧʨʦʠʟʪʝʢʣʠʪʝ 

ʩʲʙʠʪʠʷ. ʊʘʟʠ ʥʘ ʧʨʲʚ ʧʦʛʣʝʜ ʘʥʦʤʘʣʥʘ ʩʠʪʫʘʮʠʷ ʩʝ ʦʙʷʩʥʷʚʘ ʩ ʦʩʦʙʝʥʦʩʪʠ ʥʘ 

ʚʪʦʨʦʪʦ ʫʩʣʦʚʠʝ - ʩʢʣʦʥʦʚʝ ʩ ʥʘʢʣʦʥʠ ʥʘʜ 15Á ʩʝ ʠʟʛʨʘʞʜʘʪ ʧʨʝʜʠʤʥʦ ʦʪ ʪʚʲʨʜʠ ʠ 

ʟʜʨʘʚʠ ʩʢʘʣʠ, ʤʥʦʛʦ ʯʝʩʪʦ ʟʘʩʝʛʥʘʪʠ ʦʪ ʤʥʦʛʦʙʨʦʡʥʠ ʧʫʢʥʘʪʠʥʠ ʠ ʠʟʚʝʪʨʷʥʝ ʠ ʧʨʠ 

ʪʷʭ ʥʘʨʫʰʝʥʠʷʪʘ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʩʘ ʦʪ ʩʨʫʪʠʱʝʥ ʪʠʧ. ʊʦʚʘ ʝ ʫʢʘʟʘʥʠʝ ʩʲʱʦ, ʯʝ 

ʛʦʣʷʤʘ ʧʨʦʛʥʦʩʪʠʯʥʘ ʩʪʦʡʥʦʩʪ ʟʘ ʤʝʩʪʦʧʨʦʷʚʣʝʥʠʝ ʥʘ ʩʚʣʘʯʠʱʥʠʪʝ ʷʚʣʝʥʠʷ ʠʤʘʪ 

ʚʲʟʨʘʩʪʪʘ ʠ ʣʠʪʦʣʦʞʢʠʷ ʩʲʩʪʘʚ ʥʘ ʩʢʘʣʠʪʝ, ʠʟʛʨʘʞʜʘʱʠ ʩʢʣʦʥʦʚʝʪʝ. 

ɸʥʘʣʠʟʲʪ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʧʨʦʷʚʝʥʠʪʝ ʩʚʣʘʯʠʱʘ ʚ ʨʘʟʣʠʯʥʠ ʨʘʡʦʥʠ ʥʘ ʩʪʨʘʥʘʪʘ 

ʜʘʚʘ ʦʩʥʦʚʘʥʠʝ ʟʘ ʩʣʝʜʥʠʪʝ ʢʦʥʩʪʘʪʘʮʠʠ ʠ ʠʟʚʦʜʠ ʦʪʥʦʩʥʦ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʚʲʟ-

ʨʘʩʪʪʘ ʥʘ ʛʝʦʣʦʞʢʠʪʝ ʩʚʠʪʠ, ʪʝʭʥʠʷ ʣʠʪʦʣʦʞʢʠ ʩʲʩʪʘʚ ʠ ʩʚʣʘʯʠʱʥʘʪʘ ʧʦʜʘʪʣʠʚʦʩʪ. 

ʅʘʡ-ʤʥʦʛʦʙʨʦʡʥʠ ʩʘ ʩʚʣʘʯʠʱʘʪʘ ʚ ʤʣʘʜʠʪʝ ʛʝʦʣʦʞʢʠ ʬʦʨʤʘʮʠʠ ʠ ʧʨʝʜʠ ʚʩʠʯʢʦ ʚ 

ʩʝʜʠʤʝʥʪʠʪʝ ʥʘ ʥʝʦʛʝʥʘ. ʊʦʚʘ ʝ ʝʩʪʝʩʪʚʝʥʦ, ʩʣʝʜ ʢʘʪʦ ʚ ʧʨʦʬʠʣʠʪʝ ʥʘ ʪʝʟʠ ʬʦʨʤʘ-

ʮʠʠ ʩʲʱʝʩʪʚʝʥ ʜʷʣ ʟʘʝʤʘʪ ʛʣʠʥʠʪʝ. ʇʦʨʘʜʠ ʦʪʥʦʩʠʪʝʣʥʦ ʢʨʘʪʢʘʪʘ ʠʤ ʛʝʦʣʦʞʢʘ 

ʝʚʦʣʶʮʠʷ, ʚ ʪʷʭ ʥʝ ʩʘ ʧʨʦʪʝʢʣʠ ʧʨʦʮʝʩʠ ʥʘ ʣʠʪʠʬʠʮʠʨʘʥʝ ʠ ʧʦ-ʟʥʘʯʠʪʝʣʥʦ ʟʘʟʜʨʘ-

ʚʚ̫ʘʥʝ, ʢʘʢʲʚʪʦ ʝ ʩʣʫʯʘʷʪ ʩ ʛʣʠʥʠʪʝ ʦʪ ʧʦ-ʩʪʘʨʠʪʝ ʬʦʨʤʘʮʠʠ. ʇʘʣʝʦʛʝʥʲʪ ʠ ʥʝʦʛʝ-

ʥʲʪ, ʚʟʝʪʠ ʟʘʝʜʥʦ, ʩʘ ʦʩʥʦʚʥʠʷʪ ʥʦʩʠʪʝʣ ʥʘ ʛʦʣʝʤʠʪʝ ʩʚʣʘʯʠʱʘ ʚ ɹʲʣʛʘʨʠʷ. ʀʤʘ ʦʩ-
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ʥʦʚʘʥʠʷ ʜʘ ʩʝ ʦʯʘʢʚʘ, ʯʝ ʠ ʚ ʙʲʜʝʱʝ ʥʘʡ-ʛʦʣʷʤʘ ʝ ʚʝʨʦʷʪʥʦʩʪʪʘ ʜʘ ʚʲʟʥʠʢʥʘʪ ʩʚʣʘ-

ʯʠɦʘ ʚ ʤʝʩʪʘʪʘ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʪʝʨʮʠʝʨʥʠ ʩʝʜʠʤʝʥʪʠ ʠ ʚʫʣʢʘʥʠʪʠ. ʄʘʢʘʨ ʠ 

ʧʦ-ʤʘʣʦʙʨʦʡʥʠ ʩʚʣʘʯʠʱʘ ʩʝ ʩʨʝʱʘʪ ʠ ʚ ʧʦ-ʩʪʘʨʠʪʝ ʬʦʨʤʘʮʠʠ. ʇʦ-ʦʩʦʙʝʥʦ ʝ ʤʷʩ-

ʪʦʪʦ ʥʘ ʢʚʘʪʝʨʥʝʨʥʘʪʘ ʧʦʢʨʠʚʢʘ, ʟʘ ʢʦʷʪʦ ʩʘ ʭʘʨʘʢʪʝʨʥʠ ʤʥʦʛʦ ʥʘ ʙʨʦʡ ʩʚʣʘʯʠɦʘ ʩ 

ʤʘʣʲʢ ʦʙʝʤ. ʊʝ ʩʘ ʧʦ-ʣʝʩʥʦ ʧʨʝʦʜʦʣʠʤʠ, ʥʦ ʤʘʩʦʚʦʪʦ ʠʤ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦʜʠ ʜʦ 

ʛʦʣʝʤʠ ʟʘʛʫʙʠ. ʊʝ ʥʷʤʘʪ ʧʲʣʥʘ ʨʝʛʠʩʪʨʘʮʠʷ ʠ ʜʦʙʨʘ ʠʟʫʯʝʥʦʩʪ, ʧʦ-ʩʧʝʮʠʘʣʥʦ ʠʟ-

ʚʲʥ ʥʘʩʝʣʝʥʠʪʝ ʤʝʩʪʘ ʠ ʩʝʨʚʠʪʫʪʠʪʝ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʠʪʝ ʩʲʦʨʲʞʝʥʠʷ. ʇʨʦʣʫʚʠ-

ʘʣʥʠʪʝ ʰʣʝʡʬʦʚʝ ʠ ʜʝʣʫʚʠʘʣʥʠʪʝ ʧʦʢʨʠʚʢʠ ʥʘ ʩʢʣʦʥʦʚʝʪʝ, ʦʩʦʙʝʥʦ ʚ ʫʩʣʦʚʠʷ ʥʘ 

ʦʚʦʜʥʷʚʘʥʝ, ʩʣʝʜʚʘ ʜʘ ʩʝ ʧʨʠʝʤʘʪ ʢʘʪʦ ʤʝʩʪʘ, ʟʘʩʪʨʘʰʝʥʠ ʦʪ ʩʚʣʘʯʠʱʥʠ ʧʨʦʮʝʩʠ. 

ʇʨʦʛʥʦʟʠʪʝ ʟʘ ʫʩʣʦʚʠʷʪʘ ʠ ʤʝʩʪʘʪʘ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʥʘ ʩʚʣʘʯʠʱʥʠʪʝ ʧʨʦʮʝʩʠ ʫ 

ʥʘʩ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʜʧʦʤʦʛʥʘʪʠ ʠ ʦʪ ʥʷʢʦʠ ʜʨʫʛʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʢʘʪʦ ʥʘʧʨ. 

ʧʨʠʚʲʨʟʘʥʦʩʪʪʘ ʠʤ ʢʲʤ ʰʠʨʦʢʠ ʨʘʟʣʦʤʥʠ ʟʦʥʠ, ʢʲʤ ʘʢʪʠʚʥʠ ʨʘʟʣʦʤʥʠ ʩʪʨʫʢʪʫʨʠ ʩ 

ʢʦʥʪʨʘʩʪʥʠ ʜʚʠʞʝʥʠʷ, ʢʲʤ ʧʝʨʠʬʝʨʠʠʪʝ ʥʘ ʠʟʜʠʛʘʱʠ ʩʝ ʤʘʩʠʚʠ, ʚʠʩʦʢʦ ʩʝʠʟʤʠʯʥʠ 

ʨʘʡʦʥʠ, ʦʚʦʜʥʝʥʠ ʩʢʣʦʥʦʚʝ, ʩʢʘʣʥʠʪʝ ʚʝʥʮʠ ʥʘ ʠʟʜʠʛʥʘʪʠ ʧʣʘʪʘ, ʫʯʘʩʪʲʮʠ ʩ 

ʪʝʭʥʦʛʝʥʥʠ ʠʥʪʝʨʚʝʥʮʠʠ. ʇʨʠ ʥʘʣʠʯʠʝ ʥʘ ʪʝʟʠ ʠ ʜʨʫʛʠ ʦʙʩʪʦʷʪʝʣʩʪʚʘ, 

ʚʝʨʦʷʪʥʦʩʪʪʘ ʦʪ ʧʨʦʷʚʘ ʥʘ ʩʚʣʘʯʠʱʥʠ ʧʨʦʮʝʩʠ ʝ ʧʦ-ʛʦʣʷʤʘ. 

ʅʘ ʪʘʢʠʚʘ ʦʩʥʦʚʘʥʠʷ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʩʪʨʘʥʘʪʘ ʩʝ ʨʘʡʦʥʠʨʘ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ 

ʢʲʤ ʧʨʦʷʚʘ ʥʘ ʩʚʣʘʯʠʱʘ. ʊʦʚʘ ʨʘʡʦʥʠʨʘʥʝ ʜʘʚʘ ʧʨʝʜʩʪʘʚʘ ʠ ʟʘ ʩʣʝʜʚʘʱʘʪʘ ʩʪʲʧʢʘ, 

ʘ ʠʤʝʥʥʦ ʪʝʨʠʪʦʨʠʘʣʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʩʚʣʘʯʠʱʥʘʪʘ ʦʧʘʩʥʦʩʪ, ʥʝʡʥʘʪʘ 

ʤʦʟʘʠʯʥʘ ʩʪʨʫʢʪʫʨʘ, ʟʘʩʪʨʘʰʝʥʠʪʝ ʧʣʦʱʠ, ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʚʲʨʭʫ ʚʘʞʥʠ 

ʠʢʦʥʦʤʠʯʝʩʢʠ ʨʘʡʦʥʠ (ɿʘʧʘʜʥʦ ɼʫʥʘʚʩʢʦ ʢʨʘʡʙʨʝʞʠʝ, ʉʝʚʝʨʥʦ ʯʝʨʥʦʤʦʨʩʢʦ 

ʢʨʘʡʙʨʝʞʠʝ, ʇʨʝʜʙʘʣʢʘʥʩʢʘ ʦʙʣʘʩʪ, ʛʨʘʙʝʥʠ-ʢʦʪʣʦʚʠʥʠ ʚ ʖɿ ɹʲʣʛʘʨʠʷ, 

ʀʟʪʦʯʥʦʤʘʨʠʰʢʘʪʘ ʥʠʟʠʥʘ, ʈʦʜʦʧʩʢʘʪʘ ʦʙʣʘʩʪ). ɿʥʘʯʠʪʝʣʥʠ ʯʘʩʪʠ ʦʪ ʩʪʨʘʥʘʪʘ, ʚʢʣ. 

ʠ ʪʘʢʠʚʘ ʩ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʫʨʙʘʥʠʟʘʮʠʷ, ʩʘ ʟʘʩʝʛʥʘʪʠ ʠ ʟʘʩʪʨʘʰʝʥʠ ʦʪ ʧʨʦʷʚʘ ʥʘ 

ʩʚʣʘʯʠʱʥʠ ʧʨʦʮʝʩʠ, ʩ ʚʩʠʯʢʠ ʧʨʦʠʟʪʠʯʘʱʠ ʦʪ ʪʦʚʘ ʧʦʩʣʝʜʠʮʠ. 
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ʂʨʠʪʝʨʠʠ ʧʨʠ ʩʲʩʪʘʚʷʥʝ ʥʘ ʢʘʨʪʘʪʘ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʩʚʣʘʯʠʱʥʠ ʧʨʦʮʝʩʠ 

ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʨʘʡʦʥʠ 

ʈʝʛʠʦʥʘʣʥʦʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʩʚʣʘʯʠʱʘʪʘ, ʪʷʭʥʦʪʦ ʠʩʪʦʨʠʯʝʩʢʦ ʚʨʝ-

ʤʝʧʨʦʷʚʣʝʥʠʝ, ʚʣʠʷʥʠʝʪʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʬʘʢʪʦʨʠ, ʟʘʚʠʩʠʤʦʩʪʠʪʝ ʤʝʞʜʫ ʛʝʦʤʝʪʨʠʯ-

ʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʠ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʞʢʠʷʪ ʩʪʨʦʝʞ ʥʘ ʩʢʣʦʥʦʚʝʪʝ ʜʘʚʘʪ ʦʩʥʦʚʘ-

ʥʠʝ ʟʘ ʬʦʨʤʫʣʠʨʘʥʝ ʥʘ ʥʷʢʦʣʢʦ ʛʣʘʚʥʠ ʢʨʠʪʝʨʠʷ ʟʘ ʦʮʝʥʢʘ ʥʘ ʧʦʜʘʪʣʠʚʦʩʪʪʘ ʥʘ 

ʪʝʨʠʪʦʨʠʷʪʘ ʟʘ ʧʨʦʷʚʘʪʘ ʥʘ ʩʚʣʘʯʠʱʘ.  

ʇʨʠ ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ ʧʨʦʛʥʦʟʥʘʪʘ ʢʘʨʪʘ ʥʘ ʧʦʜʘʪʣʠʚʦʩʪʪʘ ʢʲʤ ʩʚʣʘʯʠʱʥʠ 

ʧʨʦʮʝʩʠ ʝ ʦʪʯʝʪʝʥʦ ʦʧʨʝʜʝʣʷʱʦʪʦ ʚʣʠʷʥʠʝ ʥʘ ʩʲʩʪʘʚʘ, ʩʚʦʡʩʪʚʘʪʘ ʠ ʧʨʦʩʪʨʘʥʩʪ-

ʚʝʥʦʪʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʩʢʘʣʠʪʝ ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʛʝʦʣʦʞʢʠ ʬʦʨʤʘʮʠʠ, ʧʦʚʠʰʝʥʘʪʘ ʯʫʚ-

ʩʪʚʠʪʝʣʥʦʩʪ ʥʘ ʥʷʢʦʠ ʩʝʜʝʤʝʥʪʠ ʢʲʤ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʚʦʜʘʪʘ ʠ ʜʠʥʘʤʠʯʥʠʪʝ ʚʲʟ-

ʜʝʡʩʪʚʠʷ ʠ ʩʢʣʦʥʥʦʩʪʪʘ ʠʤ ʢʲʤ ʩʚʣʠʯʘʥʝ, ʛʝʦʤʦʨʬʦʣʦʞʢʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʨʝʣʝʬʘ 

ʠ ʧʦ-ʩʧʝʮʠʘʣʥʦ ʥʘʢʣʦʥʠʪʝ ʥʘ ʪʝʨʝʥʘ. ʉʧʝʮʠʘʣʥʦ ʚʥʠʤʘʥʠʝ ʝ ʦʪʜʝʣʝʥʦ ʥʘ ʨʝʟʫʣ-

ʪʘʪʠʪʝ ʦʪ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʷ ʘʥʘʣʠʟ ʥʘ ʩʚʣʘʯʠʱʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʚʲʚ ʚʨʝʤʝʪʦ ʠ ʩʪʘʪʠʩ-

ʪʠʯʝʩʢʠʪʝ ʟʘʚʠʩʠʤʦʩʪʠ ʟʘ ʩʪʨʘʥʘʪʘ ʠ ʧʦ ʨʘʡʦʥʠ ʤʝʞʜʫ ʛʝʦʤʝʪʨʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ 

ʥʘ ʩʚʣʘʯʠʱʘʪʘ, ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʧʨʦʮʝʩʘ ʠ ʜʝʡʩʪʚʘʱʠʪʝ ʬʘʢʪʦʨʠ. 

ʋʩʣʦʚʥʦ ʢʨʠʪʝʨʠʠʪʝ ʩʘ ʨʘʟʜʝʣʝʥʠ ʥʘ ʜʚʝ ʛʨʫʧʠ. ʂʲʤ ʧʲʨʚʘʪʘ ʩʘ ʦʪʥʝʩʝʥʠ 

ʪʝʟʠ, ʢʦʠʪʦ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʛʝʦʩʨʝʜʘʪʘ, ʘ ʚʲʚ ʚʪʦʨʘʪʘ ʩʘ ʚʢʣʶʯʝʥʠ ʦʩʥʦʚʥʦ 

ʝʣʝʤʝʥʪʠ ʦʪ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʩʚʣʘʯʠʱʘʪʘ. ʉʫʤʘʨʥʦʪʦ ʚʣʠʷʥʠʝ ʥʘ ʫʩʣʦʚʠʷʪʘ ʠ 

ʬʘʢʪʦʨʠʪʝ, ʦʪʨʘʟʷʚʘʱʠ ʩʚʣʘʯʠʱʥʘʪʘ ʧʦʜʘʪʣʠʚʦʩʪ, ʝ ʦʧʨʝʜʝʣʝʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʧʨʝʦʙʣʘʜʘʚʘʱʘʪʘ ʩʪʝʧʝʥ ʥʘ ʧʨʠʩʲʩʪʚʠʝ, ʟʘʩʝʛʥʘʪʦʩʪ ʠʣʠ ʟʘʩʪʨʘʰʝʥʦʩʪ ʥʘ 

ʨʘʟʛʣʝʞʜʘʥʘʪʘ ʪʝʨʠʪʦʨʠʷ ʦʪ ʪʷʭ. 

 

ʂʨʠʪʝʨʠʠ, ʦʪʨʘʟʷʚʘʱʠ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʛʝʦʩʨʝʜʘʪʘ: 

Å ɻʝʦʣʦʞʢʠ, ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠ ʠ ʭʠʜʨʦʛʝʦʣʦʞʢʠ ʫʩʣʦʚʠʷ. 

ɺ ʪʝʟʠ ʢʨʠʪʝʨʠʠ ʝ ʦʪʯʝʪʝʥʦ ʩʲʚʢʫʧʥʦʪʦ ʠ ʚʟʘʠʤʥʦ ʦʙʫʩʣʦʚʝʥʦ ʚʣʠʷʥʠʝ ʥʘ 

ʩʢʘʣʠʪʝ ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʛʝʣʦʞʢʠ ʬʦʨʤʘʮʠʠ ʧʨʠ ʚʲʟʥʠʢʚʘʥʝʪʦ ʥʘ ʩʚʣʘʯʠʱʘ. 

ʇʦʜʘʪʣʠʚʦʩʪʪʘ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʧʦ ʪʦʟʠ ʧʦʢʘʟʘʪʝʣ ʝ ʨʘʟʜʝʣʝʥʘ ʥʘ 3 ʩʪʝʧʝʥʠ:  

ʚʠʩʦʢʘ ʩʪʝʧʝʥ - ʚʢʣʶʯʚʘ ʦʪʣʦʞʝʥʠʷʪʘ ʥʘ Q ʠ N;  
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ʩʨʝʜʥʘ ʩʪʝʧʝʥ - ʚʢʣʶʯʚʘ ʦʪʣʦʞʝʥʠʷʪʘ ʥʘ ʈg ʠ MZ;  

ʥʠʩʢʘ ʩʪʝʧʝʥ - ʚʢʣʶʯʚʘ ʦʪʣʦʞʝʥʠʷʪʘ ʥʘ PZ ʠ PC. 

Å ɻʝʦʤʦʨʬʦʣʦʞʢʠ ʫʩʣʦʚʠʷ. 

ɺʲʟʥʠʢʚʘʱʠʪʝ ʩʨʷʟʚʘʱʠ ʥʘʧʨʝʞʝʥʠʷ ʚ ʧʦʯʚʠʪʝ, ʚʦʜʝʱʠ ʜʦ ʧʨʦʷʚʘʪʘ ʥʘ 

ʩʚʣʘʯʠʱʘ, ʚ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʟʘʚʠʩʷʪ ʦʪ ʥʘʢʣʦʥʘ ʥʘ ʪʝʨʝʥʠʪʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʪʘ 

ʦʙʨʘʙʦʪʢʘ ʥʘ ʥʘʣʠʯʥʠʪʝ ʜʘʥʥʠ ʧʦʢʘʟʚʘ, ʯʝ ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ ʚʲʟʥʠʢʚʘʥʝ ʠ 

ʘʢʪʠʚʠʟʠʨʘʥʝ ʥʘ ʩʚʣʘʯʠʱʥʠ ʧʨʦʮʝʩʠ ʥʘʨʘʩʪʚʘ ʫʩʧʦʨʝʜʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʪʦ ʥʘ 

ʛʝʥʝʨʘʣʥʠʷ ʥʘʢʣʦʥ ʥʘ ʩʢʣʦʥʦʚʝʪʝ ʜʦ 15Á. ɺ ʠʥʪʝʨʚʘʣʘ 15Á- 45Á ʙʨʦʷʪ ʥʘ ʩʚʣʘʯʠʱʘʪʘ 

ʥʘʤʘʣʷʚʘ ʧʦ ʝʢʩʧʦʥʝʥʮʠʘʣʥʘ ʢʨʠʚʘ. ɺʣʠʷʥʠʝʪʦ ʥʘ ʥʘʢʣʦʥʘ ʥʘ ʪʝʨʝʥʘ (Ŭ) ʧʨʠ 

ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʩʚʣʘʯʠʱʘ ʝ ʛʨʘʜʠʨʘʥʦ ʥʘ 3 ʩʪʝʧʝʥʠ:  

¶ ʚʠʩʦʢʘ - 9Á < Ŭ < 15Á;  

¶ ʩʨʝʜʥʘ - 5Á < Ŭ < 9Á; 15 < Ŭ < 45Á;  

¶ ʥʠʩʢʘ - Ŭ < 5Á, Ŭ >45Á. 

 

ɺʨʝʤʝʚʘ ʚʘʨʠʘʙʠʣʥʦʩʪ ʥʘ ʩʚʣʘʯʠʱʥʘʪʘ ʧʦʜʘʪʣʠʚʦʩʪ 

ʇʦʜʘʪʣʠʚʦʩʪʪʘ ʥʘ ʜʘʜʝʥʘ ʧʣʦʱ ʢʲʤ ʩʚʣʠʯʘʥʠʷ ʝ ʚʝʨʦʷʪʥʦ ʜʘ ʩʝ ʧʨʦʤʝʥʠ ʩ ʪʝʯʝʥʠʝ 

ʥʘ ʚʨʝʤʝʪʦ (Gorsevski et al., 2006), ʩ ʧʨʦʤʝʥʷʱʠʪʝ ʩʝ ʫʩʣʦʚʠʷ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ 

ʧʨʦʤʝʥʠ ʚ ʧʦʯʚʝʥʘʪʘ ʚʣʘʛʘ, ʠʟʚʝʪʨʷʥʝʪʦ, ʟʝʤʥʦʪʦ ʨʘʩʪʠʪʝʣʥʦ ʧʦʢʨʠʪʠʝ 

(ʦʙʝʟʣʝʩʷʚʘʥʝʪʦ ʠʣʠ ʟʘʣʝʩʷʚʘʥʝʪʦ) ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʦʨʝʥʦʚʠʪʝ ʩʠʩʪʝʤʠ ʚ ʛʦʨʩʢʠʪʝ 

ʤʘʩʠʚʠ. ɺʩʝʢʠ ʤʦʜʝʣ ʥʘ ʩʚʣʘʯʠʱʥʘ ʧʦʜʘʪʣʠʚʦʩʪ ʩʣʝʜʚʘ ʜʘ ʩʝ ʨʘʟʨʘʙʦʪʠ, ʢʘʪʦ ʪʝʟʠ 

ʧʨʦʤʝʥʠ ʩʝ ʦʪʯʠʪʘʪ ʟʘ ʙʲʜʝʱʠ ʦʮʝʥʢʠ ʠ ʟʘ ʢʘʨʪʘʪʠʪʝ ʩʝ ʜʘʜʝ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʙʲʜʝʱʠʪʝ ʧʨʦʤʝʥʠ. ʇʨʦʤʝʥʠʪʝ ʩʣʝʜʚʘ ʜʘ ʩʝ ʚʣʝʷʪ ʚ ʤʦʜʝʣʘ, ʪʘʢʘ ʯʝ ʢʘʨʪʘʪʘ ʜʘ 

ʤʦʞʝ ʜʘ ʩʝ ʘʢʪʫʘʣʠʟʠʨʘ. ɺʘʣʝʞʠʪʝ ʚʘʨʠʨʘʪ ʚʲʚ ʚʨʝʤʝʪʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʠ ʝ 

ʚʝʨʦʷʪʥʦ ʜʘ ʦʢʘʞʘʪ ʚʘʞʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʧʨʦʷʚʘʪʘ ʥʘ ʩʚʣʘʯʠʱʥʠʪʝ ʧʨʦʮʝʩʠ ʚ 

ʟʝʤʥʘʪʘ ʩʨʝʜʘ ʥʘ ʥʦʚʠ ʠ ʥʝʟʘʩʝʛʥʘʪʠ ʜʦʩʝʛʘ ʤʝʩʪʘ. ʂʘʪʦ ʯʘʩʪ ʦʪ ʩʚʝʪʦʚʥʠʪʝ 

ʢʣʠʤʘʪʠʯʥʠ ʧʨʦʤʝʥʠ, ɹʲʣʛʘʨʩʢʠʷʪ ʢʣʠʤʘʪ ʩʝ ʦʯʘʢʚʘ ʜʘ ʩʪʘʥʝ ʩ ʧʦ-ʚʠʩʦʢʠ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʧʦʚʝʯʝ ʙʫʨʠ ʠ ʧʦ-ʚʠʩʦʢʘ ʚʣʘʞʥʦʩʪ, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʧʦ-ʛʦʣʝʤʠ 

ʧʣʦʱʠ ʤʦʛʘʪ ʜʘ ʩʪʘʥʘʪ ʧʦ-ʧʦʜʘʪʣʠʚʠ ʥʘ ʚʘʣʝʞʠʪʝ, ʧʨʝʜʠʟʚʠʢʚʘʱʠ ʩʚʣʘʯʠʱʘ.  
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1.6. ʂʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʪʝʨʝʥʠʪʝ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʧʨʦʷʚʘ ʥʘ ʢʘʣʥʦ-

ʢʘʤʝʥʥʠ ʧʦʨʦʠ 

ʂʘʣʥʦ-ʢʘʤʝʥʥʠʪʝ ʧʦʪʦʮʠ (ʧʦʨʦʠ) ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʙʲʨʟʦʜʚʠʞʝʱʘ ʩʝ ʤʘʩʘ, ʚ ʢʦʷʪʦ ʝ 

ʥʘʣʠʮʝ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʨʦʭʢʘʚʘ ʧʦʯʚʘ, ʩʢʘʣʠ, ʦʨʛʘʥʠʯʥʘ ʤʘʪʝʨʠʷ, ʚʲʟʜʫʭ ʠ ʚʦʜʘ, 

ʢʦʷʪʦ ʪʝʯʝ ʥʘʜʦʣʫ ʧʦ ʩʢʣʦʥʘ ʢʘʪʦ ʢʘʰʘ. ʀʟʚʝʩʪʥʠ ʩʘ ʦʱʝ ʢʘʪʦ ʢʘʣʥʦ-ʢʘʤʝʥʥʠ 

ʧʦʪʦʮʠ ʠ ʩʝʣʠ. ʊʝ ʯʝʩʪʦ ʩʘ ʧʨʠʯʠʥʝʥʠ ʦʪ ʠʥʪʝʥʟʠʚʝʥ ʧʦʚʲʨʭʥʦʩʪʝʥ ʚʦʜʝʥ ʦʪʪʦʢ, 

ʧʨʝʜʠʟʚʠʢʘʥ ʦʪ ʧʘʜʥʘʣʠ ʟʘ ʢʨʘʪʲʢ ʧʝʨʠʦʜ ʟʥʘʯʠʪʝʣʥʠ ʚʘʣʝʞʠ ʠʣʠ ʦʪ ʙʲʨʟʦ 

ʩʥʝʛʦʪʦʧʝʥʝ, ʢʦʝʪʦ ʝʨʦʜʠʨʘ ʠ ʤʦʙʠʣʠʟʠʨʘ ʨʦʭʢʘʚʘ ʧʦʯʚʘ ʠʣʠ ʩʢʘʣʝʥ ʤʘʪʝʨʠʘʣ ʧʦ 

ʩʪʨʲʤʥʠʪʝ ʩʢʣʦʥʦʚʝ. ʏʝʩʪʦ ʩʘ ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʪʨʲʤʥʠ ʜʦʣʦʚʝ, ʘ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʩʢʣʦ-

ʥʦʚʝʪʝ ʩʝ ʦʙʨʘʟʫʚʘʪ ʧʨʦʣʫʚʠʘʣʥʠ ʢʦʥʫʩʠ. ʀʟʚʝʩʪʥʠ ʩʘ ʩʲʱʦ ʠ ʢʘʪʦ ʩʚʨʲʭʢʦʥʮʝʥʪ-

ʨʠʨʘʥʠ ʥʘʚʦʜʥʝʥʠʷ (hyperconcentrated floods). ɿʘ ʜʘ ʩʝ ʨʘʟʛʨʘʥʠʯʘʚʘʪ ʦʪ 

ʦʙʠʢʥʦʚʝʥʠʪʝ ʚʦʜʥʠ ʧʦʪʦʮʠ, ʠʟʭʦʜʥʠʷʪ ʤʘʪʝʨʠʘʣ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʚ ʥʘʩʠʧʥʦ ʩʲʩʪʦ-̫

ʥʠʝ ʠ ʩʧʦʩʦʙʝʥ ʜʘ "ʧʨʦʪʝʯʝ", ʢʘʪʦ ʥʘʡ-ʤʘʣʢʦ 50% ʦʪ ʥʝʛʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩʲʩʪʘʚʝʥ 

ʦʪ ʯʘʩʪʠʮʠ ʩ ʧʷʩʲʯʝʥ ʠʣʠ ʧʦ-ʛʦʣʷʤ ʨʘʟʤʝʨ (ʄʘʩʣʦʚ, 1957). ʇʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ 

ʪʝʟʠ ʷʚʣʝʥʠʷ ʧʨʦʪʠʯʘʪ ʩ ʛʦʣʷʤʘ ʩʢʦʨʦʩʪ, ʩ ʢʦʝʪʦ ʩʲʟʜʘʚʘʪ ʨʠʩʢ ʟʘ ʥʘʩʝʣʝʥʠʝʪʦ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ, ʢʘʪʦ ʯʝʩʪʦ ʚʟʝʤʘʪ ʠ ʞʝʨʪʚʠ (ʬʠʛ. 1.4 ).   

 ɿʘ ʜʘ ʚʲʟʥʠʢʥʘʪ ʢʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʪʦʮʠ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʦʧʨʝʜʝʣʝʥʠ ʫʩʣʦʚʠʷ. 

ʅʘʡ-ʚʘʞʥʦʪʦ ʝ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʦʜʭʨʘʥʚʘʱʘ ʟʦʥʘ. ʊʷ ʪʨʷʙʚʘ ʜʘ ʠʤʘ: 1) ʤʥʦʛʦ ʩʪʨʲʤʝʥ 

ʥʘʢʣʦʥ, 2) ʛʦʣʤ̫ʦ ʢʦʣʠʯʝʩʪʚʦ ʥʝʩʚʲʨʟʘʥʠ ʩʢʣʦʥʦʚʠ ʤʘʪʝʨʠʘʣʠ, 3) ʠʟʪʦʯʥʠʢ ʥʘ ʛʦ-

ʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʘ, ʠ 4) ʨʷʜʢʘ ʨʘʩʪʠʪʝʣʥʦʩʪ. ʀʜʝʥʪʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʫʯʘʩʪʲʮʠʪʝ, 

ʢʜ̡ʝʪʦ ʧʨʝʜʠ ʩʘ ʩʝ ʩʣʫʯʚʘʣʠ ʪʘʢʠʚʘ ʷʚʣʝʥʠʷ, ʝ ʧʲʨʚʘʪʘ ʩʪʲʧʢʘ ʢʲʤ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ 

ʥʘ ʧʣʘʥ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʦʧʘʩʥʦʩʪʪʘ ʠ ʨʠʩʢʘ ʦʪ ʚʲʟʥʠʢʚʘʥʝʪʦ ʥʘ ʪʦʚʘ ʷʚʣʝʥʠʝ.  

 ʊʷʭʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪ ʩʘ ʢʘʣʥʠʪʝ ʧʦʪʦʮʠ (ʢʘʣʥʠ ʩʚʣʘʯʠʱʘ). ʊʝ ʩʝ ʩʲʩʪʦʷʪ ʦʪ 

ʤʘʪʝʨʠʘʣ, ʢʦʡʪʦ ʝ ʜʦʩʪʘʪʲʯʥʦ ʚʦʜʦʥʘʩʠʪʝʥ ʠ ʧʨʦʪʠʯʘ ʙʲʨʟʦ. ʉʲʜʲʨʞʘʪ ʥʘʡ-ʤʘʣʢʦ 

50 ʧʨʦʮʝʥʪʘ ʧʷʩʲʢ, ʧʨʘʭ ʠ ʛʣʠʥʝʩʪʠ ʯʘʩʪʠʮʠ.  

  ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʩʪʨʘʥʘʪʘ. ʄʘʢʘʨ ʠ ʪʝʟʠ ʷʚʣʝʥʠʷ ʜʘ ʩʘ ʥʝʪʠʧʠʯʥʠ ʟʘ 

ʩʪʨʘʥʘʪʘ, ʪʝʭʥʠ ʧʨʦʷʚʣʝʥʠʷ ʩʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʚ ʨʘʟʣʠʯʥʠ ʨʘʡʦʥʠ. ʆʩʥʦʚʥʠʪʝ 

ʧʦʜʭʨʘʥʚʘʱʠ ʤʘʪʝʨʠʘʣʠ ʩʘ ʠʟʚʝʪʨʠʪʝʣʥʠʪʝ ʢʦʨʠ ï ʥʘʡ-ʯʝʩʪʦ ʚ ʛʨʘʥʠʪʥʠ ʤʘʩʠʚʠ 

(Palacios et al., 2003; Sasaki et al., 2001; ɼʦʙʨʝʚ, ɻʝʦʨʛʠʝʚʘ, 2010, ʠ ʜʨ.), ʩʲʱʦ ʪʘʢʘ ʠ 

ʟʦʥʠ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝ ʩʝ ʬʦʨʤʠʨʘʪ ʚʲʚ ʚʫʣʢʘʥʩʢʠ (ʧʠʨʦʢʣʘʩʪʠʯʥʠ) ʩʝʜʠʤʝʥʪʠ, ʢʘʢʪʦ 
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ʠ ʚ ʩʣʘʙʦʩʧʦʝʥʠ ʪʝʨʮʠʝʨʥʠ ʩʝʜʠʤʝʥʪʠ. ʇʝʨʠʦʜʠʯʥʦ ʩʝ ʩʣʫʯʚʘʪ ʚ ʂʨʝʩʥʝʥʩʢʦʪʦ 

ʜʝʬʠʣʝ, ʢʲʜʝʪʦ ʧʦʜʭʨʘʥʚʘʱʘʪʘ ʟʦʥʘ ʝ ʦʪ ʠʟʚʝʪʨʝʣʠ ʠ ʩʠʣʥʦ ʪʝʢʪʦʥʩʢʠ ʦʙʨʘʙʦʪʝʥʠ 

ʛʨʘʥʠʪʠ (ɼʦʙʨʝʚ, ɻʝʦʨʛʠʝʚʘ, 2010). ʉʚʝʜʝʥʠʷ ʟʘ ʪʘʢʠʚʘ ʧʨʦʮʝʩʠ ʠʤʘʤʝ ʚ ʈʦʜʦʧʠʪʝ, 

ʚ ɿʘʜʙʘʣʢʘʥʩʢʠʪʝ ʢʦʪʣʦʚʠʥʠ ʠ ʚ ʜʨʫʛʠ ʯʘʩʪʠ ʥʘ ʖʛʦʟʘʧʘʜʥʘ ɹʲʣʛʘʨʠʷ (ʂʘʤʝʥʦʚ, 

ʀʣʠʝʚ, 1963; ʀʣʠʝʚ-ɹʨʫʯʝʚ ʠ ʜʨ., 1994). ʇʦʜʦʙʥʠ ʧʨʦʷʚʠ ʩʘ ʩʝ ʩʣʫʯʚʘʣʠ ʧʦ ʶʛʦʟʘ-

ʧʘʜʥʠʪʝ ʩʢʣʦʥʦʚʝ ʥʘ ʇʠʨʠʥ, ʢʲʜʝʪʦ ʘʢʪʠʚʥʦ ʫʯʘʩʪʠʝ ʚ ʩʝʣʝʚʠʪʝ ʧʨʦʷʚʣʝʥʠʷ ʚʟʝʤʘʪ 

ʧʣʠʦʮʝʥʩʢʠʪʝ ʩʝʜʠʤʝʥʪʠ. ʆʛʦʣʝʥʦʩʪʪʘ ʥʘ ʩʢʣʦʥʦʚʝʪʝ, ʚʠʩʦʢʘʪʘ ʝʥʝʨʛʠʷ ʥʘ ʨʝʣʝʬʘ ʠ 

ʟʥʘʯʠʪʝʣʥʦʪʦ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʠʟʚʝʪʨʝʣʠ ʠ ʥʘʪʨʦʰʝʥʠ ʩʢʘʣʥʠ ʤʘʩʠ ʜʦʧʨʠʥʘʩʷʪ ʟʘ 

ʧʨʦʷʚʘʪʘ ʥʘ ʢʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ ʧʦ ʶʞʥʠʪʝ ʩʢʣʦʥʦʚʝ ʥʘ ʉʪʘʨʘ ʧʣʘʥʠʥʘ - ʚ ʨʘʡʦʥʘ 

ʤʝʞʜʫ ɿʣʘʪʠʮʘ ʠ ʂʘʟʘʥʣʲʢ. ʅʘʡ-ʦʪʯʝʪʣʠʚʠ ʦʩʪʘʪʲʮʠ ʦʪ ʪʘʢʠʚʘ ʧʨʦʷʚʣʝʥʠʷ ʩʘ 

ʥʘʣʠʮʝ ʧʨʠ ʩ. ʎʲʨʢʚʠʱʝ, ʟʘʧʘʜʥʦ ʦʪ ʏʝʣʦʧʝʯ ʠ ʧʨʠ ʩ. ɸʥʪʦʥ (ʂʘʤʝʥʦʚ, ʀʣʠʝʚ, 

1963). 

ʇʨʝʟ 1939 ʛ. ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʚʦʜʦʥʘʩʠʱʘʥʝ ʩʣʝʜ ʧʨʦʜʲʣʞʠʪʝʣʥʠ ʚʘʣʝʞʠ, ʝʜʠʥ 

ʭʲʣʤ, ʨʘʟʧʦʣʦʞʝʥ ʤʝʞʜʫ ʜʚʝ ʜʝʨʝʪʘ ʟʘʧʘʜʥʦ ʦʪ ʩ. ʃʦʟʝʥ, ʉʦʬʠʡʩʢʦ ʠ ʠʟʛʨʘʜʝʥ ʦʪ 

ʧʘʣʝʦʛʝʥʩʢʠ ʙʣʦʢʘʞ ʩ ʛʣʠʥʝʩʪʦ-ʧʝʩʲʯʣʠʚ ʟʘʧʲʣʥʠʪʝʣ,  ʧʨʝʤʠʥʘʚʘ ʚ ʪʝʯʥʦʧʣʘʩʪʠʯʥʘ 

ʢʦʥʩʠʩʪʝʥʮʠʷ ʠ ʭʲʣʤʲʪ ʩʝ ʫʩʪʨʝʤʷʚʘ ʩ ʚʠʩʦʢʘ ʩʢʦʨʦʩʪ ʥʘʜʦʣʫ ʢʲʤ ʨʘʚʥʠʥʘʪʘ. 

ɿʘʜʚʠʞʝʥʠʪʝ ʤʘʩʠ, ʩ ʦʙʝʤ ʤʠʣʠʦʥʠ m
3
, ʟʘ ʢʨʘʪʢʦ ʚʨʝʤʝ ʩʝ ʧʨʠʜʚʠʞʚʘʪ ʚ ʭʦʨʠʟʦʥ-

ʪʘʣʥʦ ʥʘʧʨʘʚʣʝʥʠʝ 200-300 m. ʉʢʘʣʥʦ-ʛʣʠʥʝʩʪʦ-ʜʲʨʚʝʩʥʘʪʘ ʤʘʩʘ ʩʝ ʨʘʟʣʠʚʘ 

ʚʝʪʨʠʣʦʦʙʨʘʟʥʦ ʚ ʢʦʪʣʦʚʠʥʘʪʘ. ʇʦʥʘʩʪʦ̫ɦ ʝʤ ʪʝʨʝʥʲʪ, ʚʲʨʭʫ ʢʦʡʪʦ ʩʝ ʝ ʠʟʣʷʣ 

ʢʘʣʥʦ-ʢʘʤʝʥʥʠʷʪ ʧʦʨʦʡ, ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʦʣʝʛʘʪ ʩʢʣʦʥ ʩ ʜʨʝʙʥʦ ʥʘʭʲʣʤʷʚʘʥʝ, ʘ ʚ 

ʥʷʢʦʠ ʧʦʥʠʞʝʥʠ ʫʯʘʩʪʲʮʠ ʥʘʛʦʨʝ ʧʦ ʩʢʣʦʥʘ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʟʘʙʣʘʪʚ̫ʘʥʠʷ. 

ʇʦ ʚʨʝʤʝ ʥʘ ʠʥʪʝʥʟʠʚʥʠ ʚʘʣʝʞʠ ʩ ʝʢʩʪʨʝʤʥʠ ʩʪʦʡʥʦʩʪʠ ʩʲʱʦ ʝ ʚʲʟʤʦʞʥʦ ʜʘ 

ʚʲʟʥʠʢʥʘʪ ʷʚʣʝʥʠʷ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʪʯʘʩʪʠ ʩʭʦʜʥʠ ʥʘ ʢʘʣʥʦ-ʢʘʤʝʥʥʠʪʝ ʧʦʨʦʠ, 

ʢʘʢʲʚʪʦ ʙʝ ʩʣʫʯʘʷʪ ʚ ʶʞʥʠʪʝ ʯʘʩʪʠ ʥʘ ʛʨ. ɺʘʨʥʘ ʧʨʝʟ ʤ.ʶʥʠ 2014 ʛ. 

ʇʨʠ ʢʣʘʩʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʪʝʟʠ ʷʚʣʝʥʠʷ ʝ ʚʘʞʥʦ ʜʘ ʩʝ ʚʟʝʤʘʪ ʧʦʜ ʚʥʠʤʘʥʠʝ 

ʪʝʭʥʠʪʝ ʩʧʝʮʠʬʠʯʥʠ ʦʩʦʙʝʥʦʩʪʠ ï ʭʘʨʘʢʪʝʨʝʥ ʛʝʦʣʦʞʢʠ ʩʪʨʦʝʞ, ʛʝʦʤʦʨʬʦʣʦʞʢʠ 

ʦʩʦʙʝʥʦʩʪʠ, ʢʘʪʦ ʩʝ ʥʘʧʨʘʚʠ ʦʪʯʝʪʣʠʚʘ ʜʠʬʝʨʝʥʮʠʘʮʠʷ ʤʝʞʜʫ ʟʦʥʠʪʝ ʥʘ 

ʧʦʜʭʨʘʥʚʘʥʝ, ʪʨʘʥʩʧʦʨʪ ʠ ʘʢʫʤʫʣʘʮʠʷ. ʀʤʝʥʥʦ ʧʦʩʣʝʜʥʠʪʝ 2 ʟʦʥʠ ʥʦʩʷʪ ʥʘʡ-ʛʦʣʷʤ 

ʨʠʩʢ ʟʘ ʠʢʦʥʦʤʠʢʘʪʘ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʩʪʨʘʥʘʪʘ, ʪʘʤ ʩʝ ʜʘʚʘʪ ʠ ʯʦʚʝʰʢʠ ʞʝʨʪ-

ʚʠ. ʇʨʠ ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ ʝ ʚʟʝʪ ʧʨʝʜʚʠʜ ʠ ʬʘʢʪʲʪ, ʯʝ ʪʦʟʠ ʧʨʦʮʝʩ ʝ ʙʠʣ ʧʦ-ʰʠʨʦʢʦ 
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ʨʘʟʧʨʦʩʪʨʘʥʝʥ ʧʨʝʟ ʧʲʨʚʘʪʘ ʧʦʣʦʚʠʥʘ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ ʚ ʀʟʪʦʯʥʠʪʝ ʈʦʜʦʧʠ ʠ ʧʦ 

ʶʞʥʠʪʝ ʩʢʣʦʥʦʚʝ ʥʘ ʎʝʥʪʨʘʣʥʘ ʉʪʘʨʘ ʧʣʘʥʠʥʘ (ʂʘʤʝʥʦʚ, ʀʣʠʝʚ, 1963; ʀʣʠʝʚ-

ɹʨʫʯʝʚ ʠ ʜʨ., 1994), ʥʦ ʩʣʝʜ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʧʨʦʪʠʚʦʝʨʦʟʠʦʥʥʠ ʤʝʨʢʠ (ʟʘʣʝʩʚ̫ʘʥʝ ʠ 

ʜʨ.) ʧʨʝʟ 50-ʪʘ ʠ 60-ʪʝ ʛʦʜʠʥʠ, ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʚʲʟʥʠʢʚʘʥʝ ʝ ʩʠʣʥʦ ʥʘʤʘʣʝʥʘ 

 

 

ʌʠʛ. 1.4. ʇʦʩʣʝʜʩʪʚʠʷ ʦʪ ʢʘʣʥʦ-ʢʘʤʝʥʝʥ ʧʦʨʦʡ ʚ ʂʦʨʜʠʡʝʨʘ ʜʝ ʣʘ ʂʦʩʪʘ, ɺʘʨʛʘʩ, 

ɺʝʥʝʮʫʝʣʘ (ʠʟʪʦʯʥʠʢ: http://www.webpages.uidaho.edu/~simkat/cors220_files/lecture12.html ) 

 

ɺʘʞʝʥ ʝʪʘʧ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʨʠʩʢʘ ʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʧʨʘʚʠʣʥʦ ʨʘʡʦʥʠʪʝ, 

ʢʲʜʝʪʦ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʧʨʦʷʚʷʪ ʢʘʣʥʦʢʘʤʝʥʥʠ ʧʦʨʦʠ. ɸʥʘʣʠʟʲʪ ʥʘ ʥʘʣʠʯʥʘʪʘ 

ʠʥʬʦʨʤʘʮʠʷ ʧʦʢʘʟʚʘ, ʯʝ ʚ ɹʲʣʛʘʨʠʷ ʪʦʚʘ ʩʘ ʨʘʡʦʥʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ: 

V ʉʠʣʥʦʠʟʚʝʪʨʝʣʠʪʝ ʠ ʪʝʢʪʦʥʩʢʠ ʦʙʨʘʙʦʪʝʥʠ ʩʢʘʣʥʠ ʤʘʩʠʚʠ (ʥʘʡ-ʚʝʯʝ ʛʨʘʥʠʪʠ) 

V ʇʘʣʝʦʛʝʥʩʢʠʷ ʚʫʣʢʘʥʦʩʝʜʠʤʝʥʪʝʥ ʢʦʤʧʣʝʢʩ, ʠʟʛʨʘʞʜʘʱ ʧʣʘʥʠʥʩʢʠʷ ʤʘʩʠʚ ʚ 

ʀʟʪʦʯʥʠʪʝ ʈʦʜʦʧʠ 

V ʅʝʦʛʝʥʩʢʠ ʛʣʠʥʝʩʪʦ-ʧʝʩʲʯʣʠʚʠ ʩʝʜʠʤʝʥʪʠ (ʥʘʧʨʠʤʝʨ ɻʘʣʘʪʩʢʘ ʩʚʠʪʘ ʧʦ ʏʝʨ-

ʥʦʤʦʨʠʝʪʦ, ʥʷʢʦʠ ʬʦʨʤʘʮʠʠ ʚ ʢʦʪʣʦʚʠʥʠʪʝ ʚ ʖɿ ɹʲʣʛʘʨʠʷ ʠ ʜʨ.) 

ɸʥʘʣʠʟʲʪ ʥʘ ʧʦʜʘʪʣʠʚʦʩʪʪʘ (ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ) ʢʲʤ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʪʦʟʠ 

ʧʨʦʮʝʩ, ʠʟʚʲʨʰʝʥ ʥʘ ʙʘʟʘʪʘ ʥʘ ʥʘʣʠʯʥʠʪʝ ʩʚʝʜʝʥʠʷ ʟʘ ʚʲʟʥʠʢʥʘʣʠ ʧʦʜʦʙʥʠ ʧʨʦʮʝʩʠ 

ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʩʪʨʘʥʘʪʘ, ʷʩʥʦ ʦʯʝʨʪʘʚʘ ʟʦʥʠ, ʢʦʠʪʦ ʥʦʩʷʪ ʧʦʪʝʥʮʠʘʣʘ ʟʘ ʧʨʦʷʚ-

ʣʝʥʠʝʪʦ ʤʫ. ʊʘʢʠʚʘ ʩʘ ʂʨʝʩʥʝʥʩʢʦʪʦ ʜʝʬʠʣʝ (ʠʟʚʝʪʨʝʣʠ ʠ ʪʝʢʪʦʥʩʢʠ ʦʙʨʘʙʦʪʝʥʠ 

ʛʨʘʥʠʪʠ), ʫʯʘʩʪʲʮʠ ʚ ʉʘʥʜʘʥʩʢʠʷ ʛʨʘʙʝʥ (ʧʨʠ ʂʨʝʩʥʘ, ʄʝʣʥʠʢ ʠ ʜʨ.), ʀʟʪʦʯʥʠ 

ʈʦʜʦʧʠ (ʧʦ ʨ. ɺʲʨʙʠʮʘ, ʨ.ɹʦʨʦʚʠʮʘ ʠ ʜʨ.), ʶʞʥʠʪʝ ʩʢʣʦʥʦʚʝ ʥʘ ʎʝʥʪʨʘʣʥʠʷ ɹʘʣʢʘʥ, 

http://www.webpages.uidaho.edu/~simkat/cors220_files/lecture12.html
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ʨʘʡʦʥʘ ɸʩʧʘʨʫʭʦʚʦ-ɻʘʣʘʪʘ ʠ ʜʨ. ʉʚʝʜʝʥʠʷ ʟʘ ʧʦʜʦʙʥʠ ʷʚʣʝʥʠʷ ʠʤʘ ʠ ʚ ʜʨʫʛʠ ʯʘʩʪʠ 

ʦʪ ʩʪʨʘʥʘʪʘ (ʥʘʧʨʠʤʝʨ ʉʦʬʠʡʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ, ʂʶʩʪʝʥʜʠʣʩʢʦ, ʧʨʠ ʥʷʢʦʠ ʧʣʘʪʘ ʚ 

ʉʀ ɹʲʣʛʘʨʠʷ ʠ ʜʨ.), ʥʦ ʠʟʫʯʘʚʘʥʝʪʦ ʠʤ ʠʟʠʩʢʚʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʜʝʪʘʡʣʥʦ ʧʨʦʫʯʚʘʥʝ. 

ʊʦʚʘ ʠʟʠʩʢʚʘ ʥʝ ʩʘʤʦ ʛʝʦʤʦʨʬʦʣʦʞʢʠ ʘʥʘʣʠʟ ʥʘ ʩʢʣʦʥʘ (ʩ ʦʛʣʝʜ ʧʨʦʛʥʦʟʠʨʘʥʝʪʦ ʥʘ 

ʟʘʩʝʛʥʘʪʘʪʘ ʧʣʦʱ) ʠ ʥʘ ʨʘʩʪʠʪʝʣʥʘʪʘ ʧʦʢʨʠʚʢʘ, ʥʦ ʦʩʥʦʚʥʦ ʥʘ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠ 

ʫʩʣʦʚʠʷ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʘɦʠ ʚʲʟʥʠʢʚʘʥʝʪʦ ʥʘ ʪʦʟʠ ʧʨʦʮʝʩ. ʍʘʨʘʩʪʝʨʠʩʪʠʢʘʪʘ ʥʘ ʦʩ-

ʥʦʚʥʠʪʝ ʟʦʥʠ, ʦʪʜʝʣʝʥʠ ʜʦ ʪʦʟʠ ʤʦʤʝʥʪ ʧʨʠ ʘʥʘʣʠʟʘ ʥʘ ʪʦʟʠ ʧʨʦʮʝʩ ʚ ʩʪʨʘʥʘʪʘ, ʧʦ-

ʢʘʟʚʘ, ʯʝ ʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ 3 ʢʘʪʝʛʦʨʠʠ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ (ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ) 

ʢʲʤ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʢʘʣʥʦʢʘʤʝʥʥʠ ʧʦʨʦʠ, ʢʦʝʪʦ ʝ ʠʣʶʩʪʨʠʨʘʥʦ ʚ ʪʘʙʣ. 1.4 .   

 

 

ʊʘʙʣ.1.4. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʟʦʥʠʪʝ ʥʘ ʧʦʜʘʪʣʠʚʦʩʪ ʦʪ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʢʘʣʥʦʢʘʤʝʥʥʠ 

ʧʦʨʦʠ   

ʆʧʠʩʘʥʠʝ  ʊʦʯʢʠ 

ɿʦʥʘ, ʠʟʛʨʘʜʝʥʘ ʦʪ ʢʚʘʪʝʨʥʝʨʥʠ ʠ ʪʝʨʮʠʝʨʥʠ ʤʘʪʝʨʠʘʣʠ, 

ʧʦʜʣʦʞʝʥʠ ʥʘ ʠʥʪʝʥʟʠʚʥʘ ʝʨʦʟʠʷ  

1 

ʀʟʚʝʪʨʷʣʘ ʟʦʥʘ ʚ ʤʘʛʤʝʥʠ ʠ ʤʝʪʘʤʦʨʬʥʠ ʩʝʜʠʤʝʥʪʠ; ʪʝʨʝʥ 

ʧʦʢʨʠʪ ʩ ʢʲʩʦʚʝ ʦʪ ʤʘʛʤʝʥʠ ʠ ʤʝʪʘʤʦʨʬʥʠ ʩʢʘʣʠ; ʪʝʨʮʠʝʨʥʠ 

ʩʝʜʠʤʝʥʪʠ, ʩʢʣʦʥʥʠ ʢʲʤ ʝʨʦʟʠʷ, ʧʦʜʣʦʞʝʥʠ ʥʘ ʩʠʣʥʦ ʠʟʚʝʪʨʷʥʝ 

2 

ʉʠʣʥʦ ʥʘʜʨʦʙʝʥʘ ʟʦʥʘ, ʪʝʢʪʦʥʩʢʠ ʥʘʨʫʰʝʥʘ ʟʦʥʘ (ʨʘʟʣʦʤʥʘ ʟʦʥʘ) 

ʠʣʠ ʩ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʠʟʚʝʪʨʷʥʝ; ʠʟʛʨʘʜʝʥʘ ʦʩʥʦʚʥʦ ʦʪ ʛʨʘʥʠʪʠ; 

ʚʠʩʦʢʘ ʝʥʝʨʛʠʷ ʥʘ ʨʝʣʝʬʘ; ʚʠʢʦʢʘ ʩʝʠʟʤʠʯʥʦʩʪ  

3 
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1.7. ʂʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʪʝʨʝʥʠʪʝ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʧʨʦʷʚʘ ʥʘ 

ʧʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ 

ʂʘʨʪʠʨʘʥʝ ʥʘ ʪʝʨʝʥʠʪʝ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʧʨʦʷʚʘ ʥʘ ʧʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ 

ɺ ʥʘʰʘʪʘ ʩʪʨʘʥʘ ʣʴʦʩʲʪ ʠ ʣʴʦʩʦʚʠʜʥʠʪʝ ʧʦʯʚʠ ʟʘʝʤʘʪ ʦʙʱʦ ʦʢʦʣʦ 12 000 km
2
. 

ʆʪ ʪʷʭ ʦʢʦʣʦ 10 000 km
2 
ʩʘ ʧʦʢʨʠʪʠ ʩ ʧʨʦʧʘʜʲʯʝʥ ʣʴʦʩ, ʢʦʡʪʦ ʦʙʨʘʟʫʚʘ 

ʥʝʧʨʝʢʲʩʥʘʪʘ ʠʚʠʮʘ ʚ ʉʝʚʝʨʥʘ ɹʲʣʛʘʨʠʷ, ʶʞʥʦ ʦʪ ʨ. ɼʫʥʘʚ. ɺ ʟʘʧʘʜʥʠʪʝ ʨʘʡʦʥʠ 

ʰʠʨʠʥʘʪʘ ʥʘ ʪʘʟʠ ʠʚʠʮʘ ʝ ʜʦ 30-35 km, ʘ ʚ ʠʟʪʦʯʥʠʪʝ ï ʜʦ 60-65 km (ʄʠʥʢʦʚ, 1968). 

ʂʘʨʪʠʨʘʥʝʪʦ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʥʘ ʧʨʦʧʘʜʲʯʥʠʷ ʣʴʦʩ ʝ ʙʘʟʠʨʘʥʦ ʥʘ ʚʲʟʧʨʠʝʪʘʪʘ ʫ 

ʥʘʩ ʣʠʪʦʬʘʮʠʘʣʥʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʣʴʦʩʦʚʠʪʝ ʧʦʯʚʠ ʧʦ ʄʠʥʢʦʚ (1968), ʧʨʠ ʢʦʷʪʦ 

ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʧʝʪ ʦʩʥʦʚʥʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ - ʣʴʦʩʦʚʠʜʝʥ ʧʷʩʲʢ, ʧʝʩʲʯʣʠʚ ʣʴʦʩ, 

ʪʠʧʠʯʝʥ ʣʴʦʩ, ʛʣʠʥʝʩʪ ʣʴʦʩ ʠ ʣʴʦʩʦʚʠʜʥʘ ʛʣʠʥʘ (ʊʘʙʣʠʮʘ 1.5). 

ʊʘʙʣʠʮʘ 1.5. ʆʩʥʦʚʥʠ ʣʴʦʩʦʚʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʠ ʪʝʭʥʠʷ ʟʲʨʥʦʤʝʪʨʠʯʝʥ ʩʲʩʪʘʚ 

ʃʠʪʦʬʘʮʠʘʣʥʘ 

ʨʘʟʥʦʚʠʜʥʦʩʪ 

ɼʠʘʧʘʟʦʥ ʥʘ ʩʲʜʲʨʞʘʥʠʝ (ʚ %) ʥʘ ʬʨʘʢʮʠʷ, mm 

0,1õ0,05 0,05õ0,005 <0,005 

ʣʴʦʩʦʚʠʜʝʥ ʧʷʩʲʢ 50-70 30-40 3-10 

ʧʝʩʲʯʣʠʚ ʣʴʦʩ 10-40 50-80 3-10 

ʪʠʧʠʯʝʥ ʣʴʦʩ 10-30 50-80 10-20 

ʛʣʠʥʝʩʪ ʣʴʦʩ 0-10 40-70 20-30 

ʣʴʦʩʦʚʠʜʥʘ ʛʣʠʥʘ 0-10 30-60 30-40 

 

ʃʴʦʩʦʚʠʜʝʥ ʧʷʩʲʢ 

ʈʘʟʧʨʦʩʪʨʘʥʝʥ ʝ ʩʘʤʦ ʚ ʟʘʧʘʜʥʠʪʝ ʯʘʩʪʠ ʥʘ ɼʫʥʘʚʩʢʘʪʘ ʨʘʚʥʠʥʘ ï ɹʨʝʛʦʚʦ, ʅʦʚʦ 

ʩʝʣʦ, ɻʦʤʦʪʘʨʮʠ ʠ ʜʨ., ɺʠʜʠʥʩʢʦ, ʢʲʜʝʪʦ ʠʟʛʨʘʞʜʘ ʜʶʥʠ ʠ ʛʨʝʜʦʚʝ. ʇʨʝʤʠʥʘʚʘ ʚ 

ʯʠʩʪʠ ʧʷʩʲʮʠ ʠ ʚ ʧʝʩʲʯʣʠʚ ʣʴʦʩ ʥʘ ʤʘʣʢʠ ʨʘʟʩʪʦʷʥʠʷ. ʃʴʦʩʦʚʠʷʪ ʤʫ ʦʙʣʠʢ ʩʝ 

ʦʧʨʝʜʝʣʷ ʦʪ ʥʘʣʠʯʠʝʪʦ ʥʘ ʨʘʭʣʘ ʩʪʨʫʢʪʫʨʘ, ʧʦʜʜʲʨʞʘʥʘ ʦʪ ʩʣʘʙʠ ʛʣʠʥʝʩʪʦ-

ʢʘʨʙʦʥʘʪʥʠ ʚʨʲʟʢʠ, ʢʘʢʪʦ ʠ ʦʪ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʧʨʘʭʦʚʘ ʬʨʘʢʮʠʷ (ʥʘʜ 30 %).  
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ʆʩʥʦʚʥʠʪʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ʠʤʘʪ ʩʣʝʜʥʠʪʝ ʦʩʨʝʜʥʝʥʠ ʩʪʦʡʥʦʩʪʠ 

ʟʘ ʣʴʦʩʦʚʠʜʥʠʷ ʧʷʩʲʢ ʜʦ 10 m ʜʲʣʙʦʯʠʥʘ: ʦʙʝʤʥʘ ʧʣʲʪʥʦʩʪ ɟ =1,59 g/cm
3
; ʦʙʝʤʥʘ 

ʧʣʲʪʥʦʩʪ ʥʘ ʩʢʝʣʝʪʘ ɟd =1,44 g/cm
3
; ʦʙʝʤ ʥʘ ʧʦʨʠʪʝ n =46%; ʝʩʪʝʩʪʚʝʥʦ ʚʦʜʥʦ 

ʩʲʜʲʨʞʘʥʠʝ wn =9,0 %; ʧʦʢʘʟʘʪʝʣ ʥʘ ʧʣʘʩʪʠʯʥʦʩʪ Ip = 3,6%; ʢʦʝʬʠʮʠʝʥʪ ʥʘ 

ʬʠʣʪʨʘʮʠʷ k =3õ5 m/d; ʧʘʨʘʤʝʪʨʠ ʥʘ ʷʢʦʩʪʪʘ ʥʘ ʩʨʷʟʚʘʥʝ ï c =10 kPa, f =30
ʦ
; 

ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʦʪʥʦʩʠʪʝʣʥʦ ʧʨʦʧʘʜʘʥʝ ʧʨʠ ʛʝʦʣʦʞʢʠ ʪʦʚʘʨ ŭcolg Ò1 % ʠ ʧʨʠ 

ʜʦʧʲʣʥʠʪʝʣʝʥ ʪʦʚʘʨ ʦʪ 0,3 MPa ŭcol0,3=2 %. 

ʇʝʩʲʯʣʠʚ ʣʴʦʩ 

ʂʘʪʦ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪ ʠʟʛʨʘʞʜʘ ʪʷʩʥʘ ʠʚʠʮʘ (ʜʦ 5-6 km) ʦʪ ʣʴʦʩʦʚʠʷ 

ʢʦʤʧʣʝʢʩ, ʨʘʟʧʦʣʦʞʝʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʟʘʜ ʜʝʩʥʠʷ ʙʨʷʛ ʥʘ ʨ. ɼʫʥʘʚ ʦʪ ʃʦʤ ʜʦ 

ʉʚʠʱʦʚ.  

ʇʨʠ ʧʝʩʲʯʣʠʚʠʷ ʣʴʦʩ ʬʨʘʢʮʠʷʪʘ 0,05õ0,005 mm ʥʘʨʘʩʪʚʘ ʜʦ 80 % ʟʘ ʩʤʝʪʢʘ ʥʘ 

ʬʨʘʢʮʠʷʪʘ 0,1õ0,05, ʢʦʷʪʦ ʥʘʤʘʣʷʚʘ ʧʦʜ 40% (ʊʘʙʣʠʮʘ 1).  

ʆʩʥʦʚʥʠʪʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ʠʤʘʪ ʩʣʝʜʥʠʪʝ ʦʩʨʝʜʥʝʥʠ ʩʪʦʡʥʦʩʪʠ 

ʟʘ ʛʦʨʥʠʪʝ ʜʚʘ ʣʴʦʩʦʚʠ ʭʦʨʠʟʦʥʪʘ (ʃ1 ʠ ʃ2) ʧʨʠ ʧʝʩʲʯʣʠʚʠʷ ʣʴʦʩ: ɟ =1,59 g/cm
3
; ɟd 

=1,42 g/cm
3
; n =48 %; wn =10,5 %; Ip = 6,4 %; k =1,0õ2,5 m/d; c =16 kPa, f =27

ʦ
; ŭcolg 

=2,2 % ʠ ŭcol0,3 =2,5 %. 

ʊʠʧʠʯʝʥ ʣʴʦʩ 

ʊʠʧʠʯʥʠʷʪ ʣʴʦʩ ʧʦʢʨʠʚʘ ʠʚʠʮʘ ʶʞʥʦ ʦʪ ʪʘʟʠ ʥʘ ʧʝʩʲʯʣʠʚʠʷ ʣʴʦʩ ʠʣʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʶʞʥʦ ʦʪ ʨ. ɼʫʥʘʚ, ʢʘʪʦ ʤʝʞʜʫ ʨʝʢʠʪʝ ɺʠʪ ʠ ʗʥʪʨʘ ʠʚʠʮʘʪʘ ʜʦʩʪʠʛʘ 

ʜʦ 60 km ʰʠʨʦʯʠʥʘ, ʤʝʞʜʫ ʈʫʩʝ ʠ ʊʫʪʨʘʢʘʥ ʩʝ ʩʪʝʩʥʷʚʘ, ʘ ʚ ʉʠʣʠʩʪʨʝʥʩʢʦ ʠ 

ɼʦʙʨʠʯʢʦ ʦʪʥʦʚʦ ʩʝ ʨʘʟʰʠʨʷʚʘ.  

ʊʠʧʠʯʥʠʷʪ ʣʴʦʩ ʠ ʧʝʩʲʯʣʠʚʠʷʪ ʣʴʦʩ ʩʲʜʲʨʞʘʪ ʧʦʯʪʠ ʝʜʥʘʢʚʦ ʢʦʣʠʯʝʩʪʚʦ 

ʬʨʘʢʮʠʷ 0,05õ0,005 mm (50-80%). ʆʪʣʠʯʘʚʘʪ ʩʝ ʦʩʥʦʚʥʦ ʧʦ ʨʘʟʣʠʯʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ 

ʥʘ ʛʣʠʥʘ, ʢʦʝʪʦ ʧʨʠ ʪʠʧʠʯʥʠʷ ʣʴʦʩ ʚʘʨʠʨʘ ʦʪ 10 ʜʦ 20 % (ʊʘʙʣʠʮʘ 1) . 

ʆʩʥʦʚʥʠʪʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ʠʤʘʪ ʩʣʝʜʥʠʪʝ ʦʩʨʝʜʥʝʥʠ ʩʪʦʡʥʦʩʪʠ 

ʟʘ ʛʦʨʥʠʪʝ ʜʚʘ ʣʴʦʩʦʚʠ ʭʦʨʠʟʦʥʪʘ (ʃ1 ʠ ʃ2) ʧʨʠ ʪʠʧʠʯʥʠʷ ʣʴʦʩ: ɟ =1,59 g/cm
3
; ɟd 
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=1,39 g/cm
3
; n =49 %; wn =13,8 %; Ip = 9,5 %;k =0,25õ0,35 m/d; ŭcolg =3,2 % ʠ ŭcol0,3 

=6,0 %. 

ɻʣʠʥʝʩʪ ʣʴʦʩ 

ɻʣʠʥʝʩʪʠʷʪ ʣʴʦʩ ʟʘʝʤʘ ʩʣʝʜʚʘʱʘʪʘ ʠʚʠʮʘ ʶʞʥʦ ʦʪ ʪʠʧʠʯʥʠʷ. ɺ ʃʦʤʩʢʦ ʠʚʠʮʘʪʘ 

ʝ ʪʷʩʥʘ, ʥʘ ʠʟʪʦʢ ʦʪ ʨ. ʆʛʦʩʪʘ ʩʝ ʨʘʟʰʠʨʷʚʘ ʠ ʚ ɼʦʙʨʫʜʞʘ ʠ ʃʫʜʦʛʦʨʠʝʪʦ ʜʦʩʪʠʛʘ 

ʤʘʢʩʠʤʘʣʥʘ ʰʠʨʠʥʘ ʦʪ 95 km. 

ɺ ʩʨʘʚʥʝʥʠʝ ʩ ʪʠʧʠʯʥʠʷ ʣʴʦʩ, ʧʨʠ ʛʣʠʥʝʩʪʠʷ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʬʨʘʢʮʠʷ 

0,05õ0,005 mm ʥʘʤʘʣʷʚʘ (ʚʘʨʠʨʘ ʦʪ 40 ʜʦ 70 %), ʩʲʱʦ ʠ ʬʨʘʢʮʠʷʪʘ 0,1õ0,05 

ʥʘʤʘʣʷʚʘ ʜʦ ʧʦʜ 10 %, ʫʚʝʣʠʯʘʚʘ ʩʝ ʛʣʠʥʘʪʘ ʢʘʪʦ ʜʦʩʪʠʛʘ ʜʦ 30 % (ʊʘʙʣʠʮʘ 1). 

ʆʩʥʦʚʥʠʪʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ʠʤʘʪ ʩʣʝʜʥʠʪʝ ʦʩʨʝʜʥʝʥʠ ʩʪʦʡʥʦʩʪʠ 

ʟʘ ʛʦʨʥʠʪʝ ʜʚʘ ʣʴʦʩʦʚʠ ʭʦʨʠʟʦʥʪʘ (ʃ1 ʠ ʃ2) ʧʨʠ ʛʣʠʥʝʩʪʠʷ ʣʴʦʩ: ɟ =1,72 g/cm
3
; ɟd 

=1,47 g/cm
3
; n =46 %; wn =19,0 %; Ip = 17,1 %; k =0,20 m/d; c =25 kPa, f =24

ʦ
;  ŭcolg 

=2,5 % ʠ ŭcol0,3 =7,0 %. 

ʃʴʦʩʦʚʠʜʥʘ ʛʣʠʥʘ 

ʈʘʟʧʨʦʩʪʨʘʥʝʥʘ ʝ ʚ ʶʞʥʘʪʘ ʦʢʨʘʡʥʠʥʘ ʥʘ ʣʴʦʩʦʚʘʪʘ ʦʙʣʘʩʪ ʚ ʉʝʚʝʨʥʘ ɹʲʣʛʘʨʠʷ. 

ʉʲʩʪʦʠ ʩʝ ʦʪ ʥʘʣʦʞʝʥʠ ʝʜʥʘ ʚʲʨʭʫ ʜʨʫʛʘ ʧʦʯʚʠ, ʤʝʞʜʫ ʢʦʠʪʦ ʩʘ ʚʢʣʶʯʝʥʠ ʪʲʥʢʠ 

Ăʣʴʦʩʦʚʠñ ʭʦʨʠʟʦʥʪʠ. 

ɺ ʩʨʘʚʥʝʥʠʝ ʩ ʛʣʠʥʝʩʪʠʷ ʣʴʦʩ, ʧʨʠ ʣʴʦʩʦʚʠʜʥʘʪʘ ʛʣʠʥʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʛʣʠʥʘʪʘ 

ʥʘʨʘʩʪʚʘ ʜʦ 30-40 % ʟʘ ʩʤʝʪʢʘ ʥʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʬʨʘʢʮʠʷʪʘ 0,05õ0,005 mm ʜʦ 30-

60% (ʊʘʙʣʠʮʘ 1). 

ʆʩʥʦʚʥʠʪʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ʠʤʘʪ ʩʣʝʜʥʠʪʝ ʦʩʨʝʜʥʝʥʠ ʩʪʦʡʥʦʩʪʠ 

ʧʨʠ ʣʴʦʩʦʚʠʜʥʘʪʘ ʛʣʠʥʘ: ɟ =1,85 g/cm
3
; ɟd =1,55 g/cm

3
; n =42,6 %; wn =20,6 %; Ip = 

23,2 %; k =0,15 m/d; ŭcolg ~0 % ʠ ŭcol0,3 = 1õ2 %. 
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1.8. ʂʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʪʝʨʝʥʠʪʝ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʧʨʦʷʚʘ ʥʘ 

ʚʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ 

ɺ ʄʝʪʦʜʠʢʘʪʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʛʝʦʣʦʞʢʠʷ ʨʠʩʢ (2014) e ʥʘʧʨʘʚʝʥʘ ʧʦʜʨʦʙʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʚʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ, ʬʘʢʪʦʨʠʪʝ, ʚʣʠʷʝʱʠ 

ʚʲʨʭʫ ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʚʪʝʯʥʷʚʘʥʝ ʠ ʤʝʪʦʜʠʪʝ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʦʧʘʩʥʦʩʪʪʘ ʦʪ 

ʚʪʝʯʥʷʚʘʥʝ. ʀʟʷʩʥʝʥʠ ʩʘ ʩʲʱʦ ʪʘʢʘ ʧʨʠ ʢʘʢʲʚ ʩʲʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʧʣʘʩʪʦʚʝʪʝ ʩʘ 

ʧʦʪʝʥʮʠʘʣʥʦ ʚʪʝʯʥʷʝʤʠ, ʢʘʢʪʦ ʥʝʦʙʭʦʜʠʤʠʷʪ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠ ʤʦʥʠʪʦʨʠʥʛ ʧʨʠ 

ʦʧʘʩʥʦʩʪ ʦʪ ʚʪʝʯʥʷʚʘʥʝ ʥʘ ʚʦʜʦʥʘʩʠʪʝʥʠ ʩʣʘʙʠ ʧʦʯʚʠ.  

ɺ ʪʘʟʠ ʪʦʯʢʘ ʦʪ ʥʘʩʪʦʷʱʠʷ ʧʨʦʝʢʪ ʩʝ ʩʧʠʨʘʤʝ ʩʘʤʦ ʥʘ ʥʷʢʦʠ ʦʪ ʦʩʥʦʚʥʠʪʝ 

ʢʨʠʪʝʨʠʠ, ʧʦ ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʩʝ ʩʲʜʠ, ʯʝ ʧʨʠʧʦʚʲʨʭʥʦʩʪʥʘʪʘ ʛʝʦʣʦʞʢʘ ʩʨʝʜʘ ʝ 

ʧʦʜʘʪʣʠʚʘ ʢʲʤ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʧʨʦʷʚʣʝʥʠʷ ʥʘ ʪʦʟʠ ʨʘʟʨʫʰʠʪʝʣʝʥ 

ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩ. ʊʝʟʠ ʢʨʠʪʝʨʠʠ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʧʨʠ ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ ʢʘʨʪʘʪʘ ʧʦ 

ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʚʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠʪʝ ʧʦʯʚʠ ʚ ʥʘʰʘʪʘ ʩʪʨʘʥʘ. 

ʇʨʠʣʘʛʘʪ ʩʝ ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ ʢʨʠʪʝʨʠʷ (Kramer, 1996; Remedial Measures ..., 

1998) ʟʘ ʧʦʜʘʪʣʠʚʦʩʪʪʘ ʥʘ ʚʪʝʯʥʷʚʘʥʝ ʥʘ ʧʦʯʚʠʪʝ. ʊʝ ʚʢʣʶʯʚʘʪ ʠʩʪʦʨʠʯʝʩʢʠ, 

ʛʝʦʤʦʨʬʦʣʦʞʢʠ ʠ ʛʝʦʣʦʞʢʠ ʢʨʠʪʝʨʠʠ, ʢʘʢʪʦ ʠ ʢʨʠʪʝʨʠʠ ʟʘ ʩʲʩʪʘʚʘ ʠ ʩʲʩʪʦʷʥʠʝʪʦ 

ʥʘ ʩʪʨʦʠʪʝʣʥʠʪʝ ʧʦʯʚʠ.  

ɿʘ ʧʨʝʜʚʘʨʠʪʝʣʥʠ ʦʮʝʥʢʠ ʥʘ ʧʦʜʘʪʣʠʚʦʩʪʪʘ ʢʲʤ ʚʪʝʯʥʷʚʘʥʝ ʩʝ ʠʟʧʦʣʟʚʘʪ 

ʥʘʡ-ʚʝʯʝ ʠʩʪʦʨʠʯʝʩʢʠʪʝ, ʛʝʦʣʦʞʢʠʪʝ ʠ ʛʝʦʤʦʨʬʦʣʦʞʢʠ ʢʨʠʪʝʨʠʠ. ʂʨʠʪʝʨʠʠʪʝ ʟʘ 

ʩʲʩʪʘʚʘ ʠ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʩʪʨʦʠʪʝʣʥʠʪʝ ʧʦʯʚʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʨʠ ʜʝʪʘʡʣʥʠ 

ʧʨʦʫʯʚʘʥʠʷ ʥʘ ʢʦʥʢʨʝʪʥʠ ʧʦ-ʤʘʣʢʠ ʧʦ ʦʙʭʚʘʪ ʫʯʘʩʪʲʮʠ ʠ ʩʝ ʨʝʘʣʠʟʠʨʘʪ ʧʨʠ 

ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʠʥʞʝʥʝʨʥʠ ʩʲʦʨʲʞʝʥʠʷ ʟʘ ʧʦ-ʚʠʩʦʢʘ ʩʠʛʫʨʥʦʩʪ. ɺ 

ʥʘʩʪʦʷʱʠʷ ʦʪʯʝʪ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʧʲʨʚʘʪʘ ʛʨʫʧʘ ʢʨʠʪʝʨʠʠ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʧʦʜʘʪ-

ʣʠʚʦʩʪʪʘ ʢʲʤ ʚʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ, ʠʟʧʦʟʚʘʥʠ ʚ ʧʨʘʢʪʠʢʘʪʘ ʟʘ 

ʦʙhʠʨʥʠ ʪʝʨʠʪʦʨʠʠ. 

 

ʀʩʪʦʨʠʯʝʩʢʠ ʢʨʠʪʝʨʠʠ 

ɻʦʣʷʤʘ ʯʘʩʪ ʦʪ ʠʥʬʦʨʤʘʮʠʷʪʘ ʚʲʨʭʫ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʚʪʝʯʥʷʚʘʥʝ ʥʘ 

ʩʪʨʦʠʪʝʣʥʠʪʝ ʧʦʯʚʠ ʝ ʜʦʰʣʦ ʦʪ ʪʝʨʝʥʥʠ ʧʨʦʫʯʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʠ ʩʣʝʜ ʧʨʦʠʟʪʝʢʣʦ 
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ʩʝʠʟʤʠʯʥʦ ʩʲʙʠʪʠʝ (Poste ʝarthquake investigations). ʅʘʙʣʶʜʝʥʠʷʪʘ ʦʪ ʧʨʝʜʠʰʥʠ 

ʟʝʤʝʪʨʝʩʝʥʠʷ ʦʩʠʛʫʨʷʚʘʪ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘ ʧʦʜʘʪʣʠʚʦʩʪʪʘ ʢʲʤ 

ʚʪʝʯʥʷʚʘʥʝ ʥʘ ʥʷʢʦʠ ʚʠʜʦʚʝ ʧʦʯʚʠ ʠ ʨʘʡʦʥʠ. ʇʦʯʚʠʪʝ, ʢʦʠʪʦ ʩʘ ʚʪʝʯʥʝʥʠ ʚ 

ʤʠʥʘʣʦʪʦ ʤʦʞʝ ʜʘ ʩʝ ʚʪʝʯʥʷʚʘʪ ʦʪʥʦʚʦ ʦʪ ʙʲʜʝʱʠ ʟʝʤʝʪʨʝʩʝʥʠʷ. ʊʝʨʝʥʥʥʠʷʪ ʦʧʠʪ 

ʧʦʢʘʟʚʘ, ʯʝ ʚʪʝʯʥʷʚʘʥʝ ʩʝ ʧʦʚʪʘʨʷ ʯʝʩʪʦ ʥʘ ʩʲʱʠʪʝ ʤʝʩʪʘ, ʢʦʛʘʪʦ ʫʩʣʦʚʠʷʪʘ ʥʘ 

ʧʣʘʩʪʦʚʝʪʝ ʠ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ ʩʘ ʦʩʪʘʥʘʣʠ ʥʝʧʨʦʤʝʥʝʥʠ (Youd, 1984). ʊʘʢʘ 

ʠʩʪʦʨʠʯʝʩʢʠ ʨʝʛʠʩʪʨʠʨʘʥʠʪʝ ʩʲʙʠʪʠʷ (case histories) ʥʘ ʚʪʝʯʥʷʚʘʥʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʤʝʩʪʘ, ʢʘʢʪʦ ʠ ʦʙʱʠʪʝ ʫʩʣʦʚʠʷ ʥʘ 

ʟʝʤʥʘʪʘ ʩʨʝʜʘ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʜʘʪʣʠʚʠ ʥʘ ʚʪʝʯʥʷʚʘʥʝ ʧʨʠ ʙʲʜʝʱʠ 

ʟʝʤʝʪʨʝʩʝʥʠʷ. Youd (1991) ʦʧʠʩʚʘ ʨʝʜʠʮʘ ʩʣʫʯʘʠ, ʧʨʠ ʢʦʠʪʦ ʠʩʪʦʨʠʯʝʩʢʠ 

ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʟʘ ʚʪʝʯʥʷʚʘʥʝ ʩʘ ʙʠʣʠ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ ʢʘʨʪʠ ʥʘ 

ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʚʪʝʯʥʷʚʘʥʝ.  

ʇʦʣʝʚʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩʣʝʜ ʧʨʦʠʟʪʝʢʣʠ ʩʝʠʟʤʠʯʥʠ ʩʲʙʠʪʠʷ (Poste ʝarthquake 

investigations) ʧʦʢʘʟʚʘʪ ʩʲʱʦ, ʯʝ ʤʝʩʪʘʪʘ ʩ ʝʬʝʢʪʠ ʥʘ ʚʪʝʯʥʷʚʘʥʝ ʚ ʤʠʥʘʣʦʪʦ ʩʘ 

ʙʠʣʠ ʦʛʨʘʥʠʯʝʥʠ ʜʦ ʝʜʥʘ ʟʦʥʘ, ʚ ʨʘʤʢʠʪʝ ʥʘ ʦʧʨʝʜʝʣʝʥʘ ʜʠʩʪʘʥʮʠʷ ʦʪ ʩʝʠʟʤʠʯʥʠʷ 

ʠʟʪʦʯʥʠʢ. ɿʘ ʧʲʨʚʠ ʧʲʪ Ambraseys (1988) ʩʲʙʠʨʘ ʜʘʥʥʠ ʦʪ ʧʣʠʪʢʠʪʝ ʟʝʤʝʪʨʝʩʝʥʠʷ 

ʠʟ ʮʝʣʠʷ ʩʚʷʪ, ʟʘ ʜʘ ʦʮʝʥʠ ʦʛʨʘʥʠʯʘʚʘʱʦʪʦ ʝʧʠʮʝʥʪʨʘʣʥʦ ʨʘʟʩʪʦʷʥʠʝ, ʦʪʚʲʜ ʢʦʝʪʦ 

ʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚʪʝʯʥʷʚʘʥʝ ʥʘ ʧʦʯʚʠ, ʧʨʠ ʟʝʤʝʪʨʝʩʝʥʠʷ ʩ ʨʘʟʣʠʯʥʠ ʤʘʛʥʠʪʫʜʠ. 

ʋʩʪʘʥʦʚʷʚʘ ʩʝ, ʯʝ ʨʘʟʩʪʦʷʥʠʷʪʘ, ʥʘ ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʩʝ ʦʯʘʢʚʘ ʚʪʝʯʥʷʚʘʥʝ, ʩʝ 

ʫʚʝʣʠʯʘʚʘʪ ʜʨʘʩʪʠʯʥʦ ʩ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʤʘʛʥʠʪʫʜʘ ʥʘ ʟʝʤʝʪʨʝʩʝʥʠʷʪʘ. ʇʦ-ʢʲʩʥʦ ʟʘ 

ʧʨʦʷʚʘʪʘ ʥʘ ʪʝʟʠ ʨʘʟʨʫʰʠʪʝʣʥʠ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩʠ ʝ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʫʪʦʯʥʝʥʦ ʦʪ 

ʷʧʦʥʩʢʠʷ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠ ʦʧʠʪ, ʯʝ ʩʝ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʪ ʥʘ ʨʘʟʩʪʦʷʥʠʷ ʚ ʨʘʜʠʫʩ 

ʦʪ ʝʧʠʮʝʥʪʲʨʘ ʥʘ ʟʝʤʝʪʨʝʩʝʥʠʝʪʦ ʢʘʢʪʦ ʩʣʝʜʚʘ ï 50 km ʧʨʠ ʄ=6.5, 100 km ʧʨʠ 

ʄ=7.0, 200km ʧʨʠ ʄ=7.5 ʠ 300 km ʧʨʠ ʄ=8.0 (Remedial Measures Against Soil 

Liquefaction 1998). ʅʷʤʘ ʦʙʘʯʝ ʥʠʢʘʢʚʘ ʛʘʨʘʥʮʠʷ, ʯʝ ʚʪʝʯʥʷʚʘʥʝ ʥʝ ʤʦʞʝ ʜʘ ʩʝ 

ʩʣʫʯʠ ʠ ʧʨʠ ʧʦ-ʛʦʣʝʤʠ ʨʘʟʩʪʦʷʥʠʷ. ʊʝʟʠ ʢʦʥʩʪʘʪʘʮʠʠ ʩʘ ʧʦʣʝʟʥʠ ʟʘ ʦʮʝʥʢʘ ʥʘ 

ʨʝʛʠʦʥʘʣʥʠ ʩʮʝʥʘʨʠʠ ʟʘ ʧʦʜʘʪʣʠʚʦʩʪʪʘ ʠ ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʚʪʝʯʥʷʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ 

ʧʦʯʚʠ ʠ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʚ ʥʘʩʪʦʷʱʠʷ ʧʨʦʝʢʪ. 

ɿʘ ʥʘʰʠʪʝ ʫʩʣʦʚʠʷ ʠ ʩʲʙʠʪʠʷʪʘ, ʧʨʦʠʟʪʝʢʣʠ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʩʪʨʘʥʘʪʘ, 

ʮʝʥʝʥ ʦʧʠʪ ʝ ʧʨʠʜʦʙʠʪ ʩʣʝʜ ʩʠʣʥʦʪʦ ʟʝʤʝʪʨʝʩʝʥʠʝ ʩ ʝʧʠʮʝʥʪʲʨ ɺʨʘʥʯʘ (1977ʛ.) ʠ 
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ʢʦʣʝʢʪʠʚʲʪ, ʫʯʘʩʪʚʘʣ ʚ ʧʦʩʣʝʜʚʘʣʠʪʝ ʪʝʨʝʥʠ ʢʘʨʪʠʨʘʥʠʷ (ɹʨʘʥʢʦʚ ʨʝʜ., 1981). 

ʇʨʠʤʝʨʠʪʝ ʟʘ ʚʪʝʯʥʷʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʧʦʜʨʦʙʥʦ ʦʪ ɸʢʘʜ. 

ɹʨʫʯʝʚ (1986). ʀʩʪʦʨʠʯʝʩʢʠ ʜʘʥʥʠ ʟʘ ʚʪʝʯʥʷʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ ʠʤʘ ʠ ʟʘ 

ʜʨʫʛʠ ʟʝʤʝʪʨʝʩʝʥʠʷ ʩ ʝʧʠʮʝʥʪʨʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʩʪʨʘʥʘʪʘ ʥʠ. 

ʇʦʜʦʙʝʥ ʧʨʠʤʝʨ ʝ ʦʪ ʟʝʤʝʪʨʝʩʝʥʠʝʪʦ ʧʨʝʟ 1904 ʛ. ʩ ʝʧʠʮʝʥʪʲʨ ʚ ʂʨʝʩʥʝʥʩʢʦʪʦ 

ʜʝʬʠʣʝ ʠ ʄ=7,8, ʧʨʠ ʢʦʝʪʦ ʩʝʠʟʤʠʯʥʦ ʩʲʙʠʪʠʝ ʩʘ ʥʘʙʣʶʜʘʚʘʥʠ ʭʠʜʨʦʨʘʟʨʠʚʥʠ 

ʜʝʬʦʨʤʘʮʠʠ ʚ ʪʝʨʘʩʠʪʝ ʥʘ ʨ. ʀʩʢʲʨ, ʙʣʠʟʦ ʜʦ ʩ.ɻʥʠʣʷʥʝ ʚ ʉʦʬʠʡʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ, 

ʥʘʜ 100 km ʦʪ ʝʧʠʮʝʥʪʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʪʦʚʘ ʩʝʠʟʤʠʯʥʦ ʩʲʙʠʪʠʝ (ɺʘʮʦʚ, 1905). 

ʈʘʟʩʪʦʷʥʠʝʪʦ ʦʪ ʪʦʟʠ ʨʘʡʦʥ ʜʦ ʝʧʠʮʝʥʪʲʨʘ ʥʘ ʟʝʤʝʪʨʝʩʝʥʠʝʪʦ ʝ 115 km ʠ 

ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʝʬʝʢʪʠ ʥʘ ʚʪʝʯʥʷʚʘʥʝ ʢʦʨʝʣʠʨʘʪ ʜʦʙʨʝ ʩʲʩ ʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ 

ʤʘʛʥʠʪʫʜʘ ʥʘ ʟʝʤʝʪʨʝʩʝʥʠʝ ʠ ʨʘʟʩʪʦʷʥʠʝʪʦ ʜʦ ʩʝʠʟʤʦʭʠʜʨʦʜʠʥʘʤʠʯʥʠʷ ʬʝʥʦʤʝʥ  

(Holzer, ed., 1998) (ʌʠʛ. 1.5). 

 

 
 

ʌʠʛ. 1.5. ʄʘʛʥʠʪʫʜʥʦ-ʜʠʩʪʘʥʮʠʦʥʝʥ ʢʨʠʪʝʨʠʡ ʧʨʠʣʦʞʝʥ ʟʘ ʨʘʡʦʥʘ ʥʘ ʉʦʬʠʡʩʢʘʪʘ 

ʢʦʪʣʦʚʠʥʘ ʧʨʠ ʂʨʫʧʥʠʰʢʦʪʦ ʟʝʤʝʪʨʝʩʝʥʠʝ ʦʪ 1904 ʛ. 

 

 

ɻʝʦʤʦʨʬʦʣʦʞʢʠ ʢʨʠʪʝʨʠʠ 

ʆʪʣʦʞʝʥʠʷ, ʩʢʣʦʥʥʠ ʜʘ ʩʝ ʚʪʝʯʥʷʪ, ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʛʝʦʛʨʘʬʩʢʘ ʠʥʬʦʨʤʘʮʠʷ. ʊʘʙʣʠʮʘ 1.6 ʧʦʢʘʟʚʘ 

        ʈʘʟʩʪʦʷʥʠʝ, km 
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ʜʠʘʛʨʘʤʘ, ʚ ʢʦʷʪʦ ʧʦʜʘʪʣʠʚʦʩʪʪʘ ʢʲʤ ʚʪʝʯʥʷʚʘʥʝ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘ ʩʧʦʨʝʜ 

ʨʘʟʣʠʯʥʠʪʝ ʛʝʦʤʦʨʬʦʣʦʞʢʠ ʫʩʣʦʚʠʷ.  

ʊʘʙʣ. 1.6. ʇʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʚʪʝʯʥʷʚʘʥʝ, ʙʘʟʠʨʘʥʘ ʥʘ ʛʝʦʤʦʨʬʦʣʦʞʢʠ ʝʜʠʥʠʮʠ  

(ʇʦ Remedial Measures ... 1998, ʩ ʜʦʧʲʣʥʝʥʠʷ) 

ʇʦʜʘʪʣʠʚʦʩʪ 

ʢʲʤ ʚʪʝʯʥʷʚʘʥʝ 

ɻʝʦʤʦʨʬʦʣʦʞʢʠ ʝʜʠʥʠʮʠ 

ɺʠʩʦʢʘ ʈʝʢʫʣʪʠʚʠʨʘʥʠ ʥʘʩʠʧʠ, ʥʘʩʪʦʷʱʠ ʠ ʩʪʘʨʠ ʨʝʯʥʠ ʣʝʛʣʘ, 

ʤʣʘʜʠ ʝʩʪʝʩʪʚʝʥʠ ʙʨʝʛʦʚʝ ʠ ʥʘʩʠʧʥʠ ʦʪʣʦʞʝʥʠʷ, ʤʝʞʜʫʜʶʥʥʠ 

ʥʠʟʠʥʠ 

ʋʤʝʨʝʥʘ ʌʦʨʤʠ ʠ ʥʠʟʠʥʠ ʜʨʫʛʠ ʦʪ ʛʦʨʥʠʪʝ: ʚʝʪʨʠʣʦʦʙʨʘʟʥʠ 

ʢʦʥʫʩʥʠ ʦʪʣʦʞʝʥʠʷ ʥʘ ʜʝʣʫʚʠʷ ʠ ʧʨʦʣʫʚʠʷ, ʧʦ-ʩʪʘʨʠ ʝʩʪʝʩʪ-

ʚʝʥʠ ʙʨʝʛʦʚʝ ʠ ʥʘʩʠʧʥʠ ʦʪʣʦʞʝʥʠʷ, ʧʷʩʲʯʥʠ ʜʶʥʠ, ʟʘʣʠʚʥʠ 

ʪʝʨʘʩʠ, ʧʣʘʞʦʚʝ 

ʅʠʩʢʘ ʇʦ-ʚʠʩʦʢʠ ʪʝʨʘʩʠ, ʭʲʣʤʦʚʝ, ʧʣʘʥʠʥʩʢʠ ʩʢʣʦʥʦʚʝ 

 

ʋʩʪʘʥʦʚʷʚʘ ʩʝ, ʯʝ ʫʯʘʩʪʲʮʠ ʚʲʨʭʫ ʨʝʢʫʣʪʠʚʠʨʘʥʠ ʥʘʩʠʧʠ ʠʣʠ ʠʟʦʩʪʘʚʝʥʠ 

ʨʝʯʥʠ ʢʘʥʘʣʠ ʧʦʢʘʟʚʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʚʠʩʦʢʘ ʧʦʜʘʪʣʠʚʦʩʪ, ʜʦʢʘʪʦ ʤʝʩʪʘ ʥʘ 

ʭʲʣʤʦʚʝ ʥʝ ʧʦʢʘʟʚʘʪ ʪʘʢʘʚʘ. ɺʲʧʨʝʢʠ ʛʨʫʙʘʪʘ ʠ ʧʨʠʙʣʠʟʠʪʝʣʥʘ ʦʮʝʥʢʘ ʪʷ ʝ ʠʟʧʦʣʟ-

ʚʘʝʤʘ ʟʘ ʠʟʙʨʘʥʠ ʤʝʩʪʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʛʦʣʷʤʘ ʧʣʦʱ, ʟʘ ʢʦʷʪʦ ʝ ʧʣʘʥʠʨʘʥʦ ʧʦ-

ʧʦʜʨʦʙʥʦ ʠʟʩʣʝʜʚʘʥʝ.   

 

ɻʝʦʣʦʞʢʠ ʢʨʠʪʝʨʠʠ 

ɺʪʝʯʥʷʚʘʥʝʪʦ ʝ ʧʨʦʮʝʩ, ʢʦʡʪʦ ʥʘʡ-ʯʝʩʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ ʧʣʠʪʢʠ, 

ʥʝʫʧʣʲʪʥʝʥʠ, ʚʦʜʦʥʘʩʠʪʝʥʠ ʦʪʣʦʞʝʥʠʷ ʦʪ ʥʝʩʚʲʨʟʘʥʠ ʧʦʯʚʠ, ʧʦʜʣʦʞʝʥʠ ʥʘ 

ʜʠʥʘʤʠʯʥʠ ʚʲʟʜʝʡʩʪʚʠʷ ʧʨʠ ʩʠʣʥʠ ʟʝʤʝʪʨʝʩʝʥʠʷ. ʅʝʚʦʜʦʥʘʩʠʪʝʥʠʪʝ ʧʦʯʚʠ ʥʝ ʩʘ 

ʧʦʜʘʪʣʠʚʠ ʥʘ ʚʪʝʯʥʷʚʘʥʝ ʟʘʱʦʪʦ ʧʨʠ ʪʷʭ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʛʝʥʝʨʠʨʘ ʧʦʨʝʥ ʥʘʪʠʩʢ 

ʉʪʨʦʠʪʝʣʥʠʪʝ ʧʦʯʚʠ, ʢʦʠʪʦ ʩʘ ʧʦʜʘʪʣʠʚʠ ʥʘ ʚʪʝʯʥʷʚʘʥʝ, ʩʝ ʬʦʨʤʠʨʘʪ ʚ 

ʨʘʤʢʠʪʝ ʥʘ ʩʨʘʚʥʠʪʝʣʥʦ ʪʝʩʝʥ ʜʠʘʧʘʟʦʥ ʥʘ ʛʝʦʣʦʞʢʠ ʫʩʣʦʚʠʷ ʠ ʧʘʣʝʦʛʝʦʣʦʞʢʘ 

ʦʙʩʪʘʥʦʚʢʘ (Youd, 1991). ʋʩʣʦʚʠʷʪʘ ʥʘ ʦʪʣʘʛʘʥʝ, ʭʠʜʨʦʣʦʞʢʘʪʘ ʦʙʩʪʘʥʦʚʢʘ, ʢʘʢʪʦ 
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ʠ ʚʲʟʨʘʩʪʪʘ ʥʘ ʦʪʣʦʞʝʥʠʷʪʘ, ʚʩʠʯʢʠ ʪʝ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʩʲʱʝʩʪʚʫʚʘʱʘʪʘ ʚ ʥʘʩʪʦʷʱʝ 

ʚʨʝʤʝ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʚʪʝʯʥʷʚʘʥʝ (Youd and Hoose 1977). 

ɺʠʜʲʪ ʥʘ ʛʝʦʣʦʞʢʠʪʝ ʧʨʦʮʝʩ, ʢʦʡʪʦ ʝ ʩʲʟʜʘʣ ʧʦʯʚʝʥʠʪʝ ʦʪʣʦʞʝʥʠʷ ʦʢʘʟʚʘ 

ʩʠʣʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʪʷʭʥʘʪʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʢʲʤ ʚʪʝʯʥʷʚʘʥʝ. ɺʦʜʦʥʘʩʠʪʝʥʠ 

ʧʦʯʚʝʥʠ ʦʪʣʦʞʝʥʠʷ, ʢʦʠʪʦ ʩʘ ʙʠʣʠ ʩʲʟʜʘʜʝʥʠ ʯʨʝʟ ʩʝʜʠʤʝʥʪʘʮʠʷ ʦʪ ʨʝʢʠ ʠ ʝʟʝʨʘ 

(fluvial or alluvial deposits), ʦʪʣʘʛʘʥʝ ʥʘ ʦʪʣʦʤʢʠ ʠʣʠ ʝʨʦʟʠʨʘʣʠ ʤʘʪʝʨʠʘʣʠ 

(colluvial), ʠʣʠ ʦʪʣʦʞʝʥʠʷ, ʦʙʨʘʟʫʚʘʥʠ ʦʪ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʚʷʪʲʨʘ (ʝʦʣʠʯʥʠ 

ʦʪʣʦʞʝʥʠʷ) ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʤʥʦʛʦ ʧʦʜʘʪʣʠʚʠ ʢʲʤ ʚʪʝʯʥʷʚʘʥʝ. ʊʝʟʠ ʧʨʦʮʝʩʠ 

ʧʦʜʨʝʞʜʘʪ ʯʘʩʪʠʮʠʪʝ ʩ ʝʜʥʘʢʚʠ ʨʘʟʤʝʨʠ ʥʘ ʟʲʨʥʘʪʘ ʠ ʛʠ ʦʪʣʘʛʘʪ ʚ ʥʘʩʠʧʥʦ 

ʩʲʩʪʦʷʥʠʝ, ʢʦʠʪʦ ʩʘ ʩʢʣʦʥʥʠ ʜʘ ʩʝ ʫʧʣʲʪʥʷʚʘʪ ʢʦʛʘʪʦ ʩʘ ʨʘʟʪʲʨʩʝʥʠ ʦʪ 

ʟʝʤʝʪʨʝʩʝʥʠʷ. ʊʝʥʜʝʥʮʠʷʪʘ ʟʘ ʫʧʣʲʪʥʷʚʘʥʝ ʚʦʜʠ ʜʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʥʘʣʷʛʘʥʝʪʦ ʥʘ 

ʚʦʜʘʪʘ ʚ ʧʦʨʠʪʝ ʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʪʷʭʥʘʪʘ ʷʢʦʩʪ.  

ɻʝʦʣʦʞʢʠʪʝ ʧʨʦʮʝʩʠ, ʢʦʠʪʦ ʩʦʨʪʠʨʘʪ ʧʦʯʚʠʪʝ ʚ ʨʘʚʥʦʟʲʨʥʝʩʪʠ 

ʨʘʟʧʨʝʜʝʣʝʥʠʷ ʥʘ ʨʘʟʤʝʨʘ ʥʘ ʟʲʨʥʘʪʘ ʠ ʛʠ ʦʪʣʘʛʘʪ ʚ ʨʦʭʢʘʚʦ ʥʘʩʠʧʥʦ ʩʲʩʪʦʷʥʠʝ, 

ʧʨʦʠʟʚʝʞʜʘʪ ʩʝʜʠʤʝʥʪʠ ʩ ʚʠʩʦʢʘ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʚʪʝʯʥʷʚʘʥʝ. ʉʣʝʜʦʚʘʪʝʣʥʦ 

ʘʣʫʚʠʘʣʥʠ, ʢʦʣʫʚʠʘʣʥʠ ʠ ʝʦʣʠʯʥʠ ʦʪʣʦʞʝʥʠʷ, ʧʨʠ ʚʦʜʦʥʘʩʠʱʘʥʝ, ʝ ʪʚʲʨʜʝ 

ʚʝʨʦʷʪʥʦ ʜʘ ʙʲʜʘʪ ʧʦʜʘʪʣʠʚʠ ʥʘ ʚʪʝʯʥʷʚʘʥʝ. ʀʟʢʫʩʪʚʝʥʠʪʝ ʧʦʯʚʝʥʠ ʥʘʩʣʘʛʠ  ʩʲʱʦ 

ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʜʘʪʣʠʚʠ ʥʘ ʚʪʝʯʥʷʚʘʥʝ. 

ɺʪʝʯʥʷʚʘʥʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʚ ʘʣʫʚʠʘʣʥʠʪʝ ʨʘʚʥʠʥʠ, ʘʣʫʚʠʘʣʥʦ-ʜʝʣʫʚʠʘʣʥʠ, 

ʜʝʣʫʚʠʘʣʥʦ-ʧʨʦʣʫʚʠʘʣʥʠ ʦʪʣʦʞʝʥʠʷ (ʧʦʨʦʡʥʠ ʢʦʥʫʩʠ), ʪʝʨʘʩʠ, ʧʣʘʞʦʚʝ ʠ 

ʝʩʪʫʘʨʥʠ ʦʪʣʦʞʝʥʠʷ. 

ʇʦʜʘʪʣʠʚʦʩʪʪʘ ʥʘ ʧʦ-ʩʪʘʨʠʪʝ ʦʪʣʦʞʝʥʠʷ ʢʲʤ ʚʪʝʯʥʷʚʘʥʝ ʦʙʠʢʥʦʚʝʥʦ ʝ ʧʦ-

ʥʠʩʢʘ ʦʪ ʪʘʟʠ ʥʘ ʧʦ-ʤʣʘʜʠʪʝ ʜʝʧʦʟʠʪʠ. ʇʦʯʚʠʪʝ ʩ ʭʦʣʦʮʝʥʩʢʘ ʚʲʟʨʘʩʪ ʩʘ ʧʦ-ʧʦʜʘʪ-

ʣʠʚʠ ʦʪ ʧʦʯʚʠ ʩ ʧʣʝʡʩʪʦʮʝʥʩʢʘ ʚʲʟʨʘʩʪ, ʚʲʧʨʝʢʠ ʯʝ ʧʦʜʘʪʣʠʚʦʩʪʪʘ ʥʘʤʘʣʷʚʘ ʩ ʚʲʟ-

ʨʘʩʪʪʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʭʦʣʦʮʝʥʘ. ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʧʨʝʜʧʣʝʡʩʪʦʮʝʥʩʢʠ ʜʝʧʦʟʠʪʠ ʝ 

ʨʷʜʢʦʩʪ. 

ɸʥʪʨʦʧʦʛʝʥʥʦ ʩʲʟʜʘʜʝʥʠʪʝ ʬʦʨʤʠ ʦʪ ʥʘʩʠʧʘʥʠ ʧʦʯʚʠ ʩʲʱʦ ʟʘʩʣʫʞʘʚʘʪ 

ʚʥʠʤʘʥʠʝ. ʈʦʭʢʘʚʠ ʥʘʩʠʧʠ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʪʝʟʠ, ʠʟʛʨʘʜʝʥʠ ʙʝʟ ʫʧʣʲʪʥʷʚʘʥʝ, ʝ 

ʤʥʦʛʦ ʚʝʨʦʷʪʥʦ ʜʘ ʙʲʜʘʪ ʧʦʜʘʪʣʠʚʠ ʥʘ ʚʪʝʯʥʷʚʘʥʝ. ʅʘʩʠʧʥʠ ʷʟʦʚʠʨʥʠ ʩʪʝʥʠ ʠ 
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ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ, ʚ ʢʦʷʪʦ ʧʦʯʚʝʥʠʪʝ ʯʘʩʪʠʮʠ ʩʘ ʜʝʧʦʟʠʨʘʥʠ ʦʪ ʥʘʤʠʚʘʥʝ ʯʨʝʟ 

ʚʦʜʘ, ʦʩʪʘʚʘʪ ʚʘʞʥʘ ʟʦʥʘ ʥʘ ʩʲʚʨʝʤʝʥʥʘ ʦʧʘʩʥʦʩʪ ʦʪ ʚʪʝʯʥʷʚʘʥʝ ʧʨʠ ʩʝʠʟʤʠʯʥʦ 

ʚʲʟʜʝʡʩʪʚʠʝ. ɼʦʙʨʝ-ʫʧʣʲʪʥʝʥʠʪʝ ʥʘʩʠʧʠ, ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʝ ʧʦ-ʤʘʣʢʦ ʚʝʨʦʷʪʥʦ ʜʘ 

ʥʝ ʦʪʛʦʚʘʨʷʪ ʥʘ ʢʨʠʪʝʨʠʠʪʝ ʟʘ in situ ʫʩʣʦʚʠʷ ʟʘ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʚʪʝʯʥʷʚʘʥʝ. 

ʏʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʢʲʤ ʚʪʝʯʥʷʚʘʥʝ ʟʘʚʠʩʠ ʦʪ ʪʠʧʘ ʥʘ ʧʦʯʚʘʪʘ. ɻʣʠʥʝʩʪʠ 

ʧʦʯʚʠ, ʦʩʦʙʝʥʦ ʯʫʚʩʪʚʠʪʝʣʥʠ ʧʦʯʚʠ, ʤʦʛʘʪ ʜʘ ʧʨʦʷʚʷʚʘʪ ʧʦʚʝʜʝʥʠʝ, ʧʦʜʦʙʥʦ ʥʘ 

ʚʪʝʯʥʷʚʘʥʝ ʥʘ ʧʦʯʚʘʪʘ, ʥʦ ʥʝ ʩʝ ʚʪʝʯʥʷʚʘʪ ʧʦ ʩʲʱʠʷ ʥʘʯʠʥ, ʢʘʢʪʦ ʧʝʩʲʯʣʠʚʠʪʝ 

ʧʦʯʚʠ. 

ʇʦʯʚʠ, ʩʲʩʪʘʚʝʥʠ ʦʪ ʯʘʩʪʠʮʠ, ʢʦʠʪʦ ʩʘ ʩ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʝʜʥʘʢʚʠ ʨʘʟʤʝʨʠ ʩʘ 

ʧʦ-ʧʦʜʘʪʣʠʚʠ ʥʘ ʚʪʝʯʥʷʚʘʥʝ ʦʪ ʧʦʯʚʠ ʩ ʰʠʨʦʢ ʜʠʘʧʘʟʦʥ ʥʘ ʨʘʟʤʝʨʠ ʥʘ ʯʘʩʪʠʮʠʪʝ. 

ɺ ʧʦʯʚʘʪʘ ʩ ʨʘʟʣʠʯʥʠ ʧʦ ʨʘʟʤʝʨ ʯʘʩʪʠʮʠ, ʤʘʣʢʠʪʝ ʯʘʩʪʠʮʠ ʧʦʧʲʣʚʘʪ ʧʨʘʟʥʠʥʠʪʝ 

ʤʝʞʜʫ ʧʦ-ʛʦʣʝʤʠʪʝ ʯʘʩʪʠʮʠ ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʚʦʜʷʪ ʜʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ 

ʪʝʥʜʝʥʮʠʷʪʘ ʟʘ ʫʧʣʲʪʥʷʚʘʥʝ ʠ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʥʘʣʷʛʘʥʝ ʥʘ ʚʦʜʘʪʘ ʚ ʧʦʨʠʪʝ ʧʨʠ 

ʜʠʥʘʤʠʯʥʦ ʚʲʟʜʝʡʩʪʚʠʝ. 

ɻʝʦʣʦʞʢʠʪʝ ʧʨʦʮʝʩʠ, ʦʧʠʩʘʥʠ ʧʦ-ʛʦʨʝ, ʧʨʦʠʟʚʝʞʜʘʪ ʟʘʦʙʣʝʥʠ ʯʘʩʪʠʮʠ. 

ʊʨʠʝʥʝʪʦ ʤʝʞʜʫ ʲʛʣʦʚʠ ʯʘʩʪʠʮʠ ʝ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʪʨʠʝʥʝʪʦ ʤʝʞʜʫ ʟʘʦʙʣʝʥʠ ʯʘʩʪʠʮʠ, 

ʩʣʝʜʦʚʘʪʝʣʥʦ ʧʦʯʚʝʥʠʪʝ ʦʪʣʦʞʝʥʠʷ ʩ ʲʛʣʦʚʠ ʯʘʩʪʠʮʠ ʦʙʠʢʥʦʚʝʥʦ ʩʘ ʩ ʧʦ-ʚʠʩʦʢʘ 

ʷʢʦʩʪ ʠ ʧʦ-ʤʘʣʢʦ ʧʦʜʘʪʣʠʚʠ ʥʘ ʚʪʝʯʥʷʚʘʥʝ. 

ʇʲʨʚʦʥʘʯʘʣʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʦʯʚʘʪʘ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʥʝʡʥʘʪʘ ʧʣʲʪʥʦʩʪ ʠ 

ʝʬʝʢʪʠʚʥʦʪʦ ʥʘʧʨʝʞʝʥʠʝ ʚ ʤʦʤʝʥʪʘ ʥʘ ʙʲʨʟʦ (ʜʠʥʘʤʠʯʥʦ) ʥʘʪʦʚʘʨʚʘʥʝ. ɺ ʜʘʜʝʥʦ 

ʝʬʝʢʪʠʚʥʦ ʥʠʚʦ ʥʘ ʥʘʧʨʝʞʝʥʠʝ, ʧʦ-ʨʘʭʣʠʪʝ ʧʦʯʚʠ ʩʘ ʧʦ-ʧʦʜʘʪʣʠʚʠ ʢʲʤ ʚʪʝʯʥʷʚʘʥʝ 

ʦʪ ʧʣʲʪʥʠʪʝ ʧʦʯʚʠ. ɿʘ ʜʘʜʝʥʘ ʧʣʲʪʥʦʩʪ, ʧʦʯʚʠ ʧʨʠ ʚʠʩʦʢʠ ʝʬʝʢʪʠʚʥʠ ʥʘʧʨʝʞʝʥʠʷ 

ʦʙʠʢʥʦʚʝʥʦ ʩʘ ʧʦ-ʧʦʜʘʪʣʠʚʠ ʢʲʤ ʚʪʝʯʥʷʚʘʥʝ ʦʪ ʧʦʯʚʠ ʧʨʠ ʥʠʩʢʠ ʝʬʝʢʪʠʚʥʠ 

ʥʘʧʨʝʞʝʥʠʷ. 

ʀʤʘʡʢʠ ʧʨʝʜʚʠʜ ʚʩʠʯʢʠ ʪʝʟʠ ʢʨʠʪʝʨʠʠ ʩʘ ʦʯʝʨʪʘʥʠ ʦʙʣʘʩʪʠʪʝ, ʟʦʥʠʪʝ ʠ 

ʫʯʘʩʪʲʮʠʪʝ, ʢʲʜʝʪʦ ʝ ʚʲʟʤʦʞʥʘ ʧʦʜʘʪʣʠʚʦʩʪʪʘ ʢʲʤ ʚʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ ʟʘ 

ʫʩʣʦʚʠʷʪʘ ʥʘ ʥʘʰʘʪʘ ʩʪʨʘʥʘ. ʀʟʧʦʣʟʚʘʥʠ ʩʘ ʠʩʪʦʨʠʯʝʩʢʠ ʜʘʥʥʠ, ʜʘʥʥʠ ʟʘ 

ʛʝʦʣʦʛʠʷʪʘ ʠ ʚʲʟʨʘʩʪʪʘ ʥʘ ʦʪʣʦʞʝʥʠʷʪʘ, ʢʘʢʪʦ ʠ ʜʘʥʥʠ ʟʘ ʛʝʦʤʦʨʬʦʣʦʞʢʠʪʝ ʬʦʨʤʠ. 
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ʂʚʘʪʝʨʥʝʨʥʠʪʝ ʩʝʜʠʤʝʥʪʠ ʩʝ ʦʮʝʥʷʚʘʪ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʛʝʦʤʦʨʬʦʣʦʞʢʘʪʘ ʠʤ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʠʤ ʚ ʦʪʣʘʛʘʥʝʪʦ ʚ ʧʨʠʧʦʚʲʨʭʥʦʩʪʥʠʪʝ ʟʦʥʠ 

ʥʘ ʟʝʤʥʘʪʘ ʩʨʝʜʘ; ʦʪʥʦʩʠʪʝʣʥʠʪʝ ʛʝʦʣʦʞʢʠ ʚʲʟʨʘʩʪʠ ʥʘ ʦʪʜʝʣʥʠʪʝ ʦʪʣʦʞʝʥʠʷ; 

ʦʙʩʪʘʥʦʚʢʘʪʘ ʥʘ ʦʪʣʘʛʘʥʝ ʠ ʥʝʧʨʝʢʲʩʥʘʪʦʩʪʪʘ, ʢʘʢʪʦ ʠ ʩʪʨʘʥʠʯʥʘʪʘ ʢʦʨʝʣʘʮʠʷ ʩ 

ʜʨʫʛʠʪʝ ʩʪʨʘʪʠʛʨʘʬʩʢʠ ʝʜʠʥʠʮʠ. 

ʆʢʦʥʯʘʪʝʣʥʠʪʝ ʢʘʨʪʠ ʥʘ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʚʪʝʯʥʷʚʘʥʝ ʦʙʝʜʠʥʷʚʘʪ 

ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʠʩʪʦʨʠʯʝʩʢʠ ʜʘʥʥʠ, ʧʨʠʧʦʚʲʨʭʥʦʩʪʥʠ ʜʘʥʥʠ ʟʘ ʛʝʦʣʦʛʠʷʪʘ, 

ʛʝʦʤʦʨʬʦʣʦʞʢʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʪʘʤ, ʢʲʜʝʪʦ ʠʤʘ - ʛʝʦʪʝʭʥʠʯʝʩʢʠ ʜʘʥʥʠ ʠ ʜʘʥʥʠ ʟʘ 

ʜʲʣʙʦʯʠʥʘʪʘ ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ. 

 

 

1.9. ʂʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʪʝʨʝʥʠʪʝ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʧʨʦʷʚʘ ʥʘ 

ʥʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ 

ʆʙʱʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʧʨʦʮʝʩʘ, ʧʨʦʷʚʝʥʠʪʝ ʦʙʝʤʥʠ ʜʝʬʦʨʤʘʮʠʠ, ʪʷʭʥʘʪʘ 

ʜʠʥʘʤʠʢʘ ʠ ʢʠʥʝʪʠʢʘ, ʬʘʢʪʦʨʠʪʝ, ʦʪ ʢʦʠʪʦ ʩʝ ʚʣʠʷʝ ʪʦʟʠ ʧʨʦʮʝʩ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʠʪʝ 

ʝʬʝʢʪʠ ʦʪ ʥʝʛʦ ʚʲʨʭʫ ʩʛʨʘʜʠ ʠ ʩʲʦʨʲʞʝʥʠʷ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʧʦʜʨʦʙʥʦ ʚ Ăʄʝʪʦʜʠʢʘ ʟʘ 

ʦʮʝʥʢʘ ʥʘ ʛʝʦʣʦʞʢʠʷ ʨʠʩʢò (2014) ʠ ʧʨʠ ʧʲʨʚʠʷ ʝʪʘʧ ʦʪ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 

ʥʘʩʪʦʷʱʠʷ ʧʨʦʝʢʪ. ʊʫʢ ʩʝ ʩʧʠʨʘʤʝ ʛʣʘʚʥʦ ʚʲʨʭʫ ʧʣʦʱʥʦʪʦ ʨʘʟʧʨʦʩʪʘʥʝʥʠʝ ʥʘ 

ʥʘʙʲʙʚʘʱʠʪʝ ʧʦʯʚʠ, ʢʘʪʦ ʦʩʥʦʚʥʦ ʫʩʣʦʚʠʝ, ʦʧʨʝʜʝʣʷʱʦ ʧʦʜʘʪʣʠʚʦʩʪʪʘ ʥʘ ʪʝʨʝʥʠʪʝ 

ʢʲʤ ʥʘʙʲʙʚʘʥʝ.  

ʇʦʯʚʠʪʝ, ʢʦʠʪʦ ʧʨʦʷʚʷʚʘʪ ʪ. ʥʘʨ. Ăʦʙʝʤʥʦ ʥʝʧʦʩʪʦʷʥʩʪʚʦò ʠʣʠ ʩʚʦʡʩʪʚʘʪʘ ʠʤ 

ʧʨʠ ʦʚʣʘʞʥʷʚʘʥʝ ʜʘ ʥʘʙʲʙʚʘʪ, ʘ ʧʨʠ ʠʟʩʲʭʚʘʥʝ ʜʘ ʩʝ ʩʚʠʚʘʪ ʠ ʥʘʧʫʢʚʘʪ, ʩʘ ʠʟʚʝʩʪʥʠ 

ʟʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʥʘʰʘʪʘ ʩʪʨʘʥʘ. ʅʘʙʲʙʚʘʱʠʪʝ ʧʦʯʚʠ ʫ ʥʘʩ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ 

ʧʨʝʜʠʤʥʦ ʦʪ ʭʦʣʦʮʝʥʩʢʠ ʯʝʨʥʠ ʛʣʠʥʠ (ʩʤʦʣʥʠʮʠ) ʠ ʙʣʘʪʥʠ ʛʣʠʥʠ. ʈʘʟʚʠʪʠʝʪʦ ʥʘ 

ʧʨʠʨʦʜʥʠʪʝ ʫʩʣʦʚʠʷ ʧʨʝʟ ʢʚʘʪʝʨʥʝʨʘ ʧʦ ʥʘʰʠʪʝ ʟʝʤʠ ʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʝʟʝʨʥʠ 

ʙʘʩʝʡʥʠ ʦʙʫʩʣʘʚʷ ʥʘʡ-ʚʝʯʝ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʩʤʦʣʥʠʮʠ. ʆʯʝʨʪʘʚʘʥʝʪʦ ʥʘ ʧʣʦʱʠʪʝ, 

ʢʲʜʝʪʦ ʪʝ ʩʝ ʨʘʟʢʨʠʚʘʪ, ʟʘʝʜʥʦ ʩ ʜʨʫʛʠ ʥʘʙʲʙʚʘʱʠ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ ʩ ʧʦ-ʤʘʣʢʠ 

ʧʣʦʱʥʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʷ, ʢʘʪʦ ʙʣʘʪʥʠʪʝ ʛʣʠʥʠ ʠ ʥʷʢʦʠ ʧʣʠʦʮʝʥʩʢʠ ʠ ʦʣʠʛʦʮʝʥʩʢʠ 

ʛʣʠʥʠ ʠ ʧʦ-ʩʪʘʨʠ ʤʝʨʛʝʣʥʠ ʛʣʠʥʠ, ʧʨʝʜʦʧʨʝʜʝʣʷ ʨʘʡʦʥʠʪʝ ʦʪ ʥʘʰʘʪʘ ʪʝʨʠʪʦʨʠʷ, 

ʧʦʜʘʪʣʠʚʠ ʥʘ ʧʨʦʮʝʩʠʪʝ ʥʘ ʥʘʙʲʙʚʘʥʝ ʠ ʩʚʠʚʘʥʝ. 
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ʉʤʦʣʥʠʮʠʪʝ ʩʝ ʦʪʣʠʯʘʚʘʪ ʩʲʩ ʩʚʦʝʦʙʨʘʟʝʥ ʧʨʦʠʟʭʦʜ. ʅʘ ʶʛ ʦʪ ʉʪʘʨʘ ʧʣʘʥʠ-

ʥʘ ʩʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʚ ʢʦʪʣʦʚʠʥʥʠʪʝ ʧʦʣʝʪʘ, ɻʦʨʥʦʪʨʘʢʠʡʩʢʘʪʘ ʠ ɹʫʨʛʘʩʢʘʪʘ ʥʠʟʠ-

ʥʠ. ʆʙʨʘʟʫʚʘʥʠ ʩʘ ʚʲʨʭʫ ʚʦʜʦʥʝʧʨʦʧʫʩʢʣʠʚʠ ʧʣʠʦʮʝʥʩʢʠ ʝʟʝʨʥʠ ʩʝʜʠʤʝʥʪʠ ʠ ʘʥʜʝ-

ʟʠʪʥʠ ʪʫʬʠ ʠ ʪʫʬʠʪʠ. ʆʪʣʠʯʘʚʘʪ ʩʝ ʩ ʪʝʞʲʢ ʤʝʭʘʥʠʯʝʥ ʩʲʩʪʘʚ /ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʛʣʠ-

ʥʠ 50-75%/ ʠ ʩʧʝʮʠʬʠʯʥʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʥʠ ʩʚʦʡʩʪʚʘ. ʇʨʠ ʥʘʚʣʘʞʥʷʚʘʥʝ ʥʘ ʧʦʯ-

ʚʘʪʘ, ʪʷ ʩʠʣʥʦ ʥʘʙʲʙʚʘ, ʫʚʝʣʠʯʘʚʘ ʦʙʝʤʘ ʩʠ ʠ ʩʝ ʧʨʦʷʚʷʚʘ ʪ. ʥʘʨ. ʩʠʣʘ ʥʘ ʥʘʙʲʙʚʘʥʝ. 

ʆʙʨʘʪʥʦ - ʧʨʠ ʠʟʩʲʭʚʘʥʝ ʪʷ ʩʝ ʩʚʠʚʘ, ʚʪʚʲʨʜʷʚʘ ʠ ʦʙʨʘʟʫʚʘ ʰʠʨʦʢʠ ʧʫʢʥʘʪʠʥʠ. 

ʉʤʦʣʥʠʮʠʪʝ ʩʝ ʦʪʣʠʯʘʚʘʪ ʩ ʤʘʣʢʘ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪ ʠ ʛʦʣʷʤʘ ʚʦʜʦʟʘʜʲʨʞʘʱʘ 

ʩʧʦʩʦʙʥʦʩʪ. ʇʦʜʝʣʷʪ ʩʝ ʥʘ ʢʘʨʙʦʥʘʪʥʠ, ʪʠʧʠʯʥʠ, ʠʟʣʫʞʝʥʠ ʠ ʜʝʛʨʘʜʠʨʘʥʠ.  

ʉʤʦʣʥʠʮʠ ʩʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʠ ʚ ʉʝʚʝʨʥʘ ɹʲʣʛʘʨʠʷ, ʉʦʬʠʡʩʢʦ, ɹʫʨʛʘʩʢʦ, 

ʏʠʨʧʘʥʩʢʦ, ʧʦ ʧʦʨʝʯʠʝʪʦ ʥʘ ʨ. ʊʫʥʜʞʘ ʠ ʜʨ. ʊʝ ʩʝ ʨʘʟʢʨʠʚʘʪ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʠ ʧʨʠ 

ʮʠʢʣʠʯʥʦʪʦ ʠʤ ʥʘʚʣʘʞʥʷʚʘʥʝ ʠ ʠʟʩʲʭʚʘʥʝ, ʠʟʤʝʥʷʪ ʦʙʝʤʘ ʩʠ, ʧʨʠ ʢʦʝʪʦ ʧʣʠʪʢʦ 

ʬʫʥʜʠʨʘʥʠʪʝ ʩʛʨʘʜʠ ʩʝ ʥʘʧʫʢʚʘʪ ʠ ʜʝʬʦʨʤʠʨʘʪ.  

ʍʘʨʘʢʪʝʨʝʥ ʧʨʠʤʝʨ ʚ ʪʦʚʘ ʦʪʥʦʰʝʥʠʝ ʝ ʢʚʘʨʪʘʣ "ʂʨʘʩʥʘ" ʚʲʚ ɺʲʨʰʝʮ, 

ʢʲʜʝʪʦ ʧʦʚʝʯʝʪʦ ʦʪ ʝʜʥʦ- ʠ ʜʚʫʝʪʘʞʥʠʪʝ ʢʲʱʠ ʠ ʧʦʩʪʨʦʡʢʠ ʩʘ ʥʘʧʫʢʘʥʠ, ʢʘʪʦ ʥʷ-

ʢʦʠ ʦʪ ʧʫʢʥʘʪʠʥʠʪʝ ʩʘ ʩ ʰʠʨʠʥʘ 2-3 cm. ɺ ʦʙʩʝʛʘ ʥʘ ʃʦʤʩʢʘʪʘ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʘ 

ʦʙʣʘʩʪ, ʧʝʨʠʦʜʠʯʥʠʪʝ ʩʚʠʚʘʥʠʷ ʠ ʧʦʜʫʚʘʥʠʷ ʩʘ ʜʘʣʠ ʦʪʨʘʞʝʥʠʝ ʚʲʨʭʫ ʧʣʠʪʢʦ 

ʬʫʥʜʠʨʘʥʠʪʝ ʧʦʩʪʨʦʡʢʠ, ʧʨʠ ʩʲʩʲʭʚʘʥʝ ʠ ʥʘʚʣʘʞʥʷʚʘʥʝ ʥʘ ʛʣʠʥʝʩʪʠ ʯʝʨʥʦʟʝʤʥʠ 

ʧʦʯʚʠ ʚ ʦʢʦʣʥʦʩʪʠʪʝ ʥʘ ʩʝʣʘʪʘ ʉʣʠʚʘʪʘ ʠ ʄʝʪʢʦʚʝʮ (ʂʘʤʝʥʦʚ, ʀʣʠʝʚ 1963).  

ɼʨʫʛ ʪʠʧʠʯʝʥ ʧʨʠʤʝʨ ʩʘ ʧʨʦʙʣʝʤʠʪʝ ʩ ʥʘʙʲʙʚʘʥʝ ʥʘ ʟʝʤʥʘʪʘ ʦʩʥʦʚʘ ʚ 

ʨʘʟʣʠʯʥʠ ʯʘʩʪʠ ʥʘ ʛʨ. ʇʝʨʥʠʢ ʠ ʧʦʚʨʝʜʠʪʝ ʚ ʩʛʨʘʜʠʪʝ ʠ ʩʲʦʨʲʞʝʥʠʷʪʘ, ʢʦʠʪʦ ʥʘʡ-

ʯʝʩʪʦ ʩʘ ʦʪʥʘʩʷʥʠ ʟʘ ʩʤʝʪʢʘ ʥʘ ʠʥʘʯʝ ʰʠʨʦʢʦ ʨʘʟʚʠʪʠʪʝ ʚ ʨʘʡʦʥʘ ʩʚʣʘʯʠʱʘ ʠ 

ʜʚʠʞʝʥʠʷ ʥʘ ʤʘʩʠʚʘ ʥʘʜ ʩʪʘʨʠ ʤʠʥʥʠ ʠʟʨʘʙʦʪʢʠ. ʇʝʨʥʠʰʢʠʷʪ ʙʘʩʝʡʥ ʝ ʪʠʧʠʯʝʥ 

ʧʘʣʝʦʛʝʥʩʢʦ-ʧʣʠʦʮʝʥʩʢʠ ʝʟʝʨʝʥ ʙʘʩʝʡʥ, ʩʝʜʠʤʝʥʪʠʪʝ ʥʘ ʢʦʡʪʦ ʩʘ ʦʙʦʛʘʪʝʥʠ ʩ 

ʤʦʥʪʤʦʨʠʣʦʥʠʪʦʚʠ ʛʣʠʥʝʩʪʠ ʤʠʥʝʨʘʣʠ ʠ ʢʘʨʙʦʥʘʪʠ. ʏʝʨʥʦʟʝʤ-ʩʤʦʣʥʠʮʠʪʝ ʩʘ ʥʘʡ-

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʧʦʯʚʠ ʚ ʇʝʨʥʠʰʢʘʪʘ ʢʦʪʣʦʚʠʥʘ. ʊʦʚʘ ʩʘ ʦʪʥʦʩʠʪʝʣʥʦ ʩʪʘʨʠ 

ʛʣʠʥʝʩʪʠ ʧʦʯʚʠ, ʥʘ ʮʚʷʪ ʪʲʤʥʦʢʘʬʷʚʠ ʜʦ ʯʝʨʥʠ, ʩ ʜʦʙʨʝ ʠʟʨʘʟʝʥ ʫʧʣʲʪʥʝʥ 

ʭʦʨʠʟʦʥʪ. ɺ ʧʦʯʚʝʥʠʷ ʧʨʦʬʠʣ ʥʘ ʢʦʪʣʦʚʠʥʘʪʘ ʪʝ ʩʘ ʦʢʦʣʦ 24 %. ʍʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩʝ 

ʩ ʤʦʱʝʥ ʭʫʤʫʩʝʥ ʭʦʨʠʟʦʥʪ ï 60ï80 cm ʠ ʧʦʚʝʯʝ ʠ ʟʥʘʯʠʪʝʣʥʦ ʢʦʣʠʯʝʩʪʚʦ 

ʥʘʙʲʙʚʘʱʠ ʛʣʠʥʠ. ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʛʣʠʥʘ ʚ ʪʷʭ ʝ ʦʪ 50 ʜʦ 75 % ʠ ʪʦʚʘ ʠʤ ʧʨʠʜʘʚʘ 
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ʩʧʝʮʠʬʠʯʥʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʥʠ ʩʚʦʡʩʪʚʘ. ʇʨʠ ʦʚʣʘʞʥʷʚʘʥʝ ʪʦʟʠ ʚʠʜ ʧʦʯʚʘ ʥʘʙʲʙʚʘ, 

ʘ ʧʨʠ ʠʟʩʲʭʚʘʥʝ ʩʝ ʩʚʠʚʘ, ʚʪʚʲʨʜʷʚʘ ʠ ʩʠʣʥʦ ʥʘʧʫʢʚʘ. ʍʘʨʘʢʪʝʨʥʘ ʪʷʭʥʘ ʯʝʨʪʘ ʝ 

ʩʝʟʦʥʥʦʪʦ ʠʟʩʫʰʘʚʘʥʝ ʥʘ ʧʦʯʚʝʥʠʷ ʧʨʦʬʠʣ ʠ ʥʝʛʦʚʦʪʦ ʥʘʧʫʢʚʘʥʝ, ʧʨʠ ʢʦʝʪʦ ʩʝ 

ʦʙʨʘʟʫʚʘʪ ʰʠʨʦʢʠ (ʥʘʜ 1 cm) ʠ ʜʲʣʙʦʢʠ (ʜʦ 50 ʠ ʧʦʚʝʯʝ cm) ʧʫʢʥʘʪʠʥʠ. ʉʲʜʲʨʞʘʪ 

ʦʪ 3 ʜʦ 5 % ʭʫʤʫʩ. ʇʨʠ ʠʟʩʲʭʚʘʥʝ ʤʦʛʘʪ ʜʘ ʥʘʤʘʣʷʪ ʦʙʝʤʘ ʩʠ ʜʦ 42 %.  

ʆʚʦʜʥʷʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʧʦʯʚʠ ʥʘʡ-ʯʝʩʪʦ ʝ ʨʝʟʫʣʪʘʪ ʦʪ ʤʠʥʥʦʜʦʙʠʚʥʘʪʘ, 

ʩʦʥʜʘʞʥʘʪʘ ʠ ʩʪʨʦʠʪʝʣʥʘʪʘ ʜʝʡʥʦʩʪ ʠʣʠ ʦʪ ʙʠʪʦʚʦ-ʦʪʧʘʜʲʯʥʠʪʝ ʚʦʜʠ (ɼʨʘʛʘʥʦʚ 

1971). ɺ ʇʝʨʥʠʰʢʘʪʘ ʢʦʪʣʦʚʠʥʘ ʷʚʣʝʥʠʝʪʦ ʝ ʨʘʟʧʨʦʩʪʨʘʥʝʥʦ ʚ ʭʦʣʦʮʝʥʩʢʠʪʝ 

ʠʟʣʫʞʝʥʠ ʩʤʦʣʥʠʮʠ ʩʝʚʝʨʥʦ ʠ ʩʝʚʝʨʦʠʟʪʦʯʥʦ ʦʪ ʛʨ. ʇʝʨʥʠʢ. ʅʘʙʣʶʜʘʚʘʪ ʩʝ ʢʘʢʪʦ ʚ 

ʧʨʠʧʦʚʲʨʭʥʦʩʪʥʘʪʘ ʟʦʥʘ ʩ ʜʝʙʝʣʠʥʘ ʜʦ 3,5ï4,0 m, ʪʘʢʘ ʠ ʚ ʧʦʛʨʝʙʘʥʠ ʧʦʯʚʝʥʠ 

ʧʣʘʩʪʦʚʝ ʥʘ ʜʲʣʙʦʯʠʥʘ 12ï15 m. ɽʜʥʦ ʦʪ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʠ 

ʷʚʣʝʥʠʷ ʚ ʇʝʨʥʠʰʢʠʷ ʚʲʛʣʠʱʝʥ ʙʘʩʝʡʥ ʝ ʠ ʧʦʜʫʚʘʥʝʪʦ ʥʘ ʛʣʠʥʠ (ɺʣʘʩʢʦʚ 2014).  

ʉʤʦʣʥʠʮʠ ʩʘ ʨʘʟʧʨʘʩʪʨʘʥʝʥʠ ʥʘʡ-ʚʝʯʝ ʚ ʥʠʩʢʘʪʘ ʘʢʫʤʫʣʘʪʠʚʥʘ ʯʘʩʪ ʥʘ 

ʉʦʬʠʡʩʢʦʪʦ ʧʦʣʝ. ʈʘʟʧʦʣʘʛʘʪ ʩʝ ʚʲʨʭʫ ʬʠʥʦʯʘʩʪʠʯʥʠ ʧʣʠʦʮʝʥʩʢʠ ʦʪʣʦʞʝʥʠʷ 

(ʪʝʞʢʠ ʧʝʩʲʯʣʠʚʦ-ʛʣʠʥʝʩʪʠ ʤʘʪʝʨʠʘʣʠ) ʠ ʩʪʘʨʦʢʚʘʪʝʨʥʝʨʥʠ ʤʘʪʝʨʠʘʣʠ, ʙʦʛʘʪʠ ʥʘ 

ʢʘʨʙʦʥʘʪʠ. 

ʉʤʦʣʥʠʮʠʪʝ ʩʘ ʙʦʛʘʪʠ ʥʘ ʭʫʤʫʩʥʠ ʚʝʱʝʩʪʚʘ ʠ ʦʙʨʘʟʫʚʘʥʝʪʦ ʠʤ ʝ ʩʚʲʨʟʘʥʦ ʩ 

ʧʦʯʚʦʦʙʨʘʟʫʚʘʪʝʣʥʠʪʝ ʧʨʦʮʝʩʠ. ʊʝʟʠ ʛʣʠʥʝʩʪʠ ʧʦʯʚʠ ʧʦʢʨʠʚʘʪ ʟʥʘʯʠʪʝʣʥʠ ʧʣʦʱʠ 

ʚ ʢʚʘʨʪʘʣʠʪʝ ʅʘʜʝʞʜʘ, ɹʠʨʠʤʠʨʮʠ, ʄʦʜʝʨʥʦ ʧʨʝʜʛʨʘʜʠʝ, ɺʨʲʙʥʠʮʘ, ʉʣʘʪʠʥʩʢʠʷ 

ʨʝʜʫʪ ʠ ʜʨ. ɼʝʙʝʣʠʥʘʪʘ ʠʤ ʦʙʠʢʥʦʚʝʥʦ ʝ ʦʪ 1 ʜʦ 5 m, ʥʦ ʧʦʥʷʢʦʛʘ ʧʨʠ ʠʟʢʦʧʥʠ 

ʨʘʙʦʪʠ ʟʘ ʬʫʥʜʠʨʘʥʝ ʥʘ ʩʛʨʘʜʠ ʩʘ ʥʘʙʣʶʜʘʚʘʥʠ ʜʝʙʝʣʠʥʠ ʥʘʜ 8 m. 

ʆʩʥʦʚʥʠ ʜʠʘʛʥʦʩʪʠʯʥʠ ʙʝʣʝʟʠ ʥʘ ʪʝʟʠ ʩʤʦʣʥʠʮʠ ʩʘ ʩʤʦʣʠʩʪʦʯʝʨʥʠʷʪ ʠʤ 

ʮʚʷʪ ʠ ʩʨʘʚʥʠʪʝʣʥʦ ʛʦʣʷʤʘʪʘ ʜʝʙʝʣʠʥʘ ʥʘ ʧʨʦʬʠʣʘ ʠʤ. ʍʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩʝ ʩ 

ʥʦʨʤʘʣʝʥ ʪʠʧ ʧʦʯʚʝʥ ʧʨʦʬʠʣ, ʩʲʩʪʦʷʱ ʩʝ ʦʪ ʭʫʤʫʩʥʦ-ʘʢʫʤʫʣʘʪʠʚʝʥ ʭʦʨʠʟʦʥʪ ʩ 

ʜʝʙʝʣʠʥʘ 70-80 cm, ʧʨʝʭʦʜʝʥ ʧʦʜʧʦʚʲʨʭʥʦʩʪʝʥ ʭʦʨʠʟʦʥʪ - 40-50 cm ʠ ʧʦʯʚʦʦʙʨʘʟʫ-

ʚʘʱʘ ʩʢʘʣʘ ï ʧʦʜ ʜʲʣʙʦʯʠʥʘ 110-130 cm. ʇʨʝʭʦʜʲʪ ʤʝʞʜʫ ʭʦʨʠʟʦʥʪʠʪʝ ʝ ʧʣʘʚʝʥ.  

ʇʦ ʤʝʭʘʥʠʯʝʥ ʩʲʩʪʘʚ ʪʝ ʩʝ ʦʪʥʘʩʷʪ ʢʲʤ ʪʝʞʢʦ ʧʝʩʲʯʣʠʚʦ-ʛʣʠʥʝʩʪʠʪʝ ʜʦ ʣʝʢʦ 

ʛʣʠʥʝʩʪʠ ʧʦʯʚʠ. ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʛʣʠʥʘ ʝ ʤʥʦʛʦ ʚʠʩʦʢʦ - ʜʦ 65-70 %. 
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ʇʨʝʦʙʣʘʜʘʚʘʱʠʪʝ ʛʣʠʥʝʩʪʠ ʤʠʥʝʨʘʣʠ ʧʦ ʮʝʣʠʷ ʧʦʯʚʝʥ ʧʨʦʬʠʣ ʩʘ ʦʪ ʪʠʧʘ ʥʘ 

ʥʘʙʲʙʚʘʱʠʪʝ (ʤʦʥʪʤʦʨʠʣʦʥʠʪ ʠ ʚʝʨʤʠʢʫʣʠʪ), ʦʥʘʩʣʝʜʝʥʠ ʦʪ ʧʣʠʦʮʝʥʩʢʠʪʝ ʛʣʠʥʠ.  

ɺ ʜʦʢʣʘʜʘ ʥʘ ʆɺʆʉ ʟʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʉʝʚʝʨʥʘʪʘ ʪʘʥʛʝʥʪʘ ʥʘ 

ʦʢʦʣʦʚʨʲʩʪʥʠʷ ʧʲʪ ʥʘ ʉʦʬʠʷ (2010) ʝ ʦʙʲʨʥʘʪʦ ʚʥʠʤʘʥʠʝ ʚʲʨʭʫ ʚʦʜʝʱʦʪʦ 

ʟʥʘʯʝʥʠʝ ʟʘ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʩʤʦʣʥʠʮʠʪʝ, ʘ ʠʤʝʥʥʦ ʬʠʟʠʢʦ- ʤʝʭʘʥʠʯʥʠʪʝ ʠʤ 

ʩʚʦʡʩʪʚʘ ï ʥʲʙʲʙʚʘʥʝ/ʩʚʠʚʘʥʝ, ʧʣʘʩʪʠʯʥʦʩʪ, ʪʚʲʨʜʦʩʪ, ʣʝʧʣʠʚʦʩʪ, ʢʦʠʪʦ ʩʘ ʪʚʲʨʜʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʠ.  

ʊʝʟʠ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʩʤʦʣʥʠʮʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘʪ ʧʨʝʜʚʠʜ, ʘʢʦ ʠʟʢʦʧʥʠ 

ʤʘʩʠ ʦʪ ʪʷʭ ʙʲʜʘʪ ʧʦʣʟʚʘʥʠ ʟʘ ʥʘʩʠʧʠʪʝ ʥʘ ʧʲʪʷ. ʉʣʝʜ ʥʘʚʣʘʞʥʷʚʘʥʝ ʪʝ ʩʠʣʥʦ 

ʥʘʙʲʙʚʘʪ, ʢʘʪʦ ʟʘ ʢʨʘʪʢʦ ʚʨʝʤʝ, ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ ʤʠʥʫʪʠ, ʫʚʝʣʠʯʘʚʘʪ ʦʙʝʤʘ ʩʠ ʩ 35-

40%. ʇʨʠ ʠʟʩʲʭʚʘʥʝ ʩʲʦʪʚʝʪʥʦ ʩʠʣʥʦ ʧʦʚʠʰʘʚʘʪ ʪʚʲʨʜʦʩʪʪʘ ʩʠ ʠ ʩʝ ʩʚʠʚʘʪ, ʢʘʪʦ ʩʝ 

ʦʙʨʘʟʫʚʘʪ ʛʦʣʝʤʠ ʧʫʢʥʘʪʠʥʠ, ʜʦʩʪʠʛʘʱʠ ʜʲʣʙʦʯʠʥʘ ʜʦ 80-100 cm. ʊʝʟʠ ʚʘʨʠʘʮʠʠ 

ʥʘ ʥʘʙʲʙʚʘʥʝ ʠ ʩʚʠʚʘʥʝ ʦʢʘʟʚʘʪ ʟʥʘʯʠʪʝʣʥʦ ʥʘʪʦʚʘʨʚʘʥʝ ʚʲʨʭʫ ʬʫʥʜʘʤʝʥʪʠʪʝ ʥʘ 

ʠʟʛʨʘʜʝʥʠʪʝ ʩʲʦʨʲʞʝʥʠʷ, ʢʘʢʪʦ ʠ ʧʨʝʜʠʟʚʠʢʚʘʪ ʧʨʦʙʣʝʤʠ ʦʪ ʥʘʧʫʢʚʘʥʝ ʥʘ ʧʲʪʥʠ 

ʥʘʩʪʠʣʢʠ, ʘʢʦ ʧʦʜʣʦʞʥʘʪʘ ʦʩʥʦʚʘ ʧʦʜ ʪʷʭ ʥʝ ʝ ʩʲʦʙʨʘʟʝʥʘ ʩ ʪʘʟʠ ʧʦʯʚʝʥʘ ʦʩʦʙʝʥʦʩʪ 

(ɼʦʢʣʘʜ ʟʘ ʆɺʆʉ ... 2010). 

ʂʲʤ ʥʘʙʲʙʚʘʥʝ ʩʘ ʩʢʣʦʥʥʠ ʠ ʥʷʢʦʠ ʧʣʠʦʮʝʥʩʢʠ ʠ ʦʣʠʛʦʮʝʥʩʢʠ ʛʣʠʥʠ ʠ ʧʦ-

ʩʪʘʨʠ ʤʝʨʛʝʣʥʠ ʛʣʠʥʠ, ʢʦʠʪʦ ʚ ʝʩʪʝʩʪʚʝʥʠ ʫʩʣʦʚʠʷ ʩʝ ʥʘʤʠʨʘʪ ʚ ʧʨʝʫʧʣʲʪʥʝʥʦ 

ʩʲʩʪʦʷʥʠʝ. ʅʘʡ-ʩʠʣʥʦ ʩʝ ʧʨʦʷʚʷʚʘ ʥʘʙʲʙʚʘʥʝʪʦ ʚ ʩʠʚʦ-ʟʝʣʝʥʠʪʝ ʧʣʠʦʮʝʥʩʢʠ ʛʣʠʥʠ 

ʠ ʟʘʛʣʠʥʝʥʠʪʝ ʪʝʢʪʦʥʩʢʠ ʟʦʥʠ. ʇʦ-ʟʥʘʯʠʪʝʣʥʠ ʜʝʬʦʨʤʘʮʠʠ, ʩʚʲʨʟʘʥʠ ʩ 

ʥʘʙʲʙʚʘʥʝʪʦ, ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʚ ʂʶʩʪʝʥʜʠʣʩʢʠʷ ʠ ʄʘʨʠʰʢʠʷ ʢʘʤʝʥʦʚʲʛʣʝʥ ʙʘʩʝʡʥ 

(ʂʘʤʝʥʦʚ, ʀʣʠʝʚ 1963).  

ɺ ʉʦʬʠʡʩʢʠʷ ʙʘʩʝʡʥ ʧʣʠʦʮʝʥʩʢʠʪʝ ʞʲʣʪʦʢʘʬʷʚʠ ʛʣʠʥʠ ʧʨʦʷʚʷʚʘʪ ʩʢʣʦʥʥʦʩʪ 

ʢʲʤ ʥʘʙʲʙʚʘʥʝ, ʜʦʩʪʠʛʘʱʦ ʜʦ 48%. ʇʨʠʯʠʥʘʪʘ ʝ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 

ʤʦʥʪʤʦʨʠʣʦʥʠʪʦʚʠ ʤʠʥʝʨʘʣʠ ʚ ʩʲʩʪʘʚʘ ʥʘ ʪʝʟʠ ʛʣʠʥʠ. ʉʨʝʱʘʪ ʩʝ ʚ ʢʚʘʨʪʘʣʠʪʝ 

ʃʦʟʝʥʝʮ, ʂʨʘʩʥʦ ʩʝʣʦ, ʚʠʩʦʯʠʥʘʪʘ ʥʘ ɻʦʣʷʤʘ ʂʦʥʴʦʚʠʮʘ, ʢʲʤ 7 km ʥʘ ʎʘʨʠʛʨʘʜʩʢʦ 

ʰʦʩʝ,  ʠ ʜʨ. ʉʠʚʦʟʝʣʝʥʠʪʝ ʛʣʠʥʠ ʦʪ ʙʘʩʝʡʥʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʧʦʚʝʯʝ ʠʣʠʪʦʚʠ 

ʤʠʥʝʨʘʣʠ ʠ ʪʦʚʘ ʧʨʝʜʦʧʨʝʜʝʣʷ ʪʷʭʥʦʪʦ ʧʦ-ʩʣʘʙʦ ʥʘʙʲʙʚʘʥʝ ʧʨʠ ʥʘʤʦʢʨʷʥʝ 

(ʇʝʪʨʦʚ, ʀʣʠʝʚʘ 1960). 
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ɺ ʂʶʩʪʝʥʜʠʣʩʢʠʷ ʙʘʩʝʡʥ ʩʠʣʥʦ ʥʘʙʲʙʚʘʱʠ ʠ ʧʦʜʘʪʣʠʚʠ ʥʘ ʧʦʜʫʚʘʥʝ ʚ 

ʤʠʥʥʠ ʠʟʨʘʙʦʪʢʠ ʩʘ ʧʣʠʦʮʝʥʩʢʠʪʝ ʛʣʠʥʠ. ʇʨʠ ʣʘʙʦʨʘʪʦʨʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʥʷʢʦʠ ʦʪ 

ʧʨʦʙʠʪʝ ʥʘ ʧʣʠʦʮʝʥʩʢʠʪʝ ʛʣʠʥʠ, ʚʟʝʪʠ ʙʣʠʟʦ ʜʦ ʧʦʚʲʨʭʥʦʩʪʪʘ, ʩʘ ʧʦʢʘʟʘʣʠ 

ʥʘʙʲʙʚʘʥʝ ʦʪ 12 % ʠ ʦʙʝʤ ʥʘʧʦʨʠʪʝ 50%. ʇʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʢʘʤʝʥʦʚʲʛʣʝʥʠʷ 

ʙʘʩʝʡʥ ʚ ʨʝʜʠʮʘ ʛʘʣʝʨʠʠ ʩʘ ʩʝ ʧʨʦʷʚʠʣʠ ʧʦʜʫʚʘʥʠʷ ʠ ʩʪʨʘʥʠʯʥʦ ʠʟʪʣʘʩʢʚʘʥʝ 

ʠʤʝʥʥʦ ʚ ʪʝʟʠ ʥʘʙʲʙʚʘʱʠ ʧʣʠʦʮʝʥʩʢʠ ʛʣʠʥʠ (ʂʘʤʝʥʦʚ, ʀʣʠʝʚ 1963).  

ʅʘʙʲʙʚʘʱʠʪʝ ʛʣʠʥʠ ʚ ɹʲʣʛʘʨʠʷ ʦʙʭʚʘʱʘʪ ʮʝʣʠʷ ʜʠʘʧʘʟʦʥ - ʦʪ ʩʣʘʙʦ- ʜʦ 

ʩʠʣʥʦʥʘʙʲʙʚʘʱʠ, ʢʘʪʦ ʧʣʠʦʮʝʥʩʢʠʪʝ ʛʣʠʥʠ ʦʪ ʃʦʤʩʢʦ ʠ ʉʦʬʠʡʩʢʦ ʩʘ ʩ ʥʘʡ-ʚʠʩʦʢʠ 

ʩʪʦʡʥʦʩʪʠ  ʥʘ ʥʘʙʲʙʚʘʥʝ. ɼʝʬʦʨʤʘʮʠʷʪʘ ʥʘ ʥʘʙʲʙʚʘʥʝ ʩʝ ʠʟʤʝʥʷ ʦʪ 6% ʧʨʠ 

ʩʤʦʣʥʠʮʠʪʝ ʦʪ ʄʦʥʪʘʥʩʢʦ ʜʦ 48% ʧʨʠ ʧʣʠʦʮʝʥʩʢʠʪʝ ʛʣʠʥʠ ʦʪ ʉʦʬʠʡʩʢʦ. 

ʅʘʧʨʝʞʝʥʠʝʪʦ ʥʘ ʥʘʙʲʙʚʘʥʝ ʟʘ ʯʝʨʥʠʪʝ ʛʣʠʥʠ ʦʪ ɹʫʨʛʘʩʢʦ ʝ 0,08 ʄʈʘ, ʘ ʟʘ 

ʧʣʠʦʮʝʥʩʢʠʪʝ ʛʣʠʥʠ ʦʪ ʃʦʤʩʢʠʷ ʙʘʩʝʡʥ ʜʦʩʪʠʛʘ ʜʦ 0,29 ʄʈʘ.  

ʅʘʡ-ʚʘʞʥʘʪʘ ʦʩʦʙʝʥʥʦʩʪ ʧʨʠ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʦʚʠʪʝ ʢʘʪʝʛʦʨʠʠ ʟʘ ʥʘʙʲʙʚʘʝʪʦ 

ʝ, ʯʝ ʪʦ ʠʤʘ ʫʩʪʘʥʦʚʝʥʘ ʪʝʨʠʪʦʨʠʘʣʥʘ ʧʨʠʚʲʨʟʘʥʦʩʪ, ʦʧʨʝʜʝʣʝʥʘ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʦʪ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʥʘʙʲʙʚʘʱʠ ʧʦʯʚʠ ʠ ʟʦʥʠʪʝ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ ʪʝʭʥʦʛʝʥʥʘ 

ʥʘʤʝʩʘ (ʦʚʦʜʥʷʚʘʥʝ ʥʘ ʤʘʩʠʚʘ, ʝʢʨʘʥʠʟʠʨʘʥʝ, ʟʘʤʲʨʩʷʚʘʥʝ ʥʘ ʧʦʯʚʠʪʝ ʠ ʜʨ.) ʦʪ 

ʜʨʫʛʘ. ʆʩʚʝʥ ʪʦʚʘ ʝ ʥʘʣʦʞʠʪʝʣʥʦ ʚ ʟʘʩʝʛʥʘʪʠʪʝ ʨʘʡʦʥʠ ʜʘ ʩʝ ʜʠʬʝʨʠʥʮʠʨʘʪ 

ʧʦʨʘʞʝʥʠʷʪʘ ʦʪ ʦʙʝʤʥʦ ʥʝʧʦʩʪʦʷʥʩʪʚʦ ʥʘ ʧʦʯʚʠʪʝ ʦʪ ʪʝʟʠ, ʧʨʝʜʠʟʚʠʢʘʥʠ ʦʪ 

ʩʚʣʘʯʠʱʘ ʠ/ʠʣʠ ʜʚʠʞʝʥʠʝ ʥʘ ʤʘʩʠʚʘ ʥʘʜ ʤʠʥʥʠ ʠʟʨʘʙʦʪʢʠ (ʄʝʪʦʜʠʢʘ ʟʘ ʦʮʝʥʢʘ ..., 

2014). 

ʊʘʢʘ ʦʧʠʩʘʥʠʪʝ ʨʘʡʦʥʠ, ʩ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʥʘʙʲʙʚʘʱʠ ʧʦʯʚʠ, ʩʘ ʦʯʝʨʪʘʥʠ 

ʠ ʢʘʨʪʦʛʨʘʬʠʨʘʥʠ, ʢʘʪʦ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʤʝʩʪʘʪʘ ʠ ʦʙʣʘʩʪʠʪʝ ʦʪ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ 

ʩʪʨʘʥʘʪʘ, ʧʨʠʪʝʞʘʚʘʱʠ ʛʝʦʣʦʞʢʠʪʝ ʠ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠ ʫʩʣʦʚʠʷ ʟʘ ʧʨʦʪʠʯʘʥʝʪʦ 

ʥʘ ʪʝʟʠ ʧʨʦʮʝʩʠ ʥʘ ʦʙʝʤʥʦ ʥʝʧʦʩʪʦʷʥʩʪʚʦ ʠ ʩʲʦʪʚʝʪʥʦ ʧʦʜʘʪʣʠʚʠ ʢʲʤ ʪʷʭʥʘʪʘ 

ʧʨʦʷʚʘ.  
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2. ʆʮʝʥʷʚʘʥʝ ʠ ʢʘʨʪʠʨʘʥʝ ʥʘ ʦʙʱʘʪʘ ʛʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ ʧʦ ʦʙʣʘʩʪʠ  

2.1. ʄʝʪʦʜʠʯʝʥ ʧʦʜʭʦʜ  

ʉʣʝʜ ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ ʢʘʨʪʠʪʝ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʧʨʦʪʠʯʘʥʝʪʦ ʥʘ ʜʘʜʝʥ 

ʨʘʟʨʫʰʠʪʝʣʝʥ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩ ʠ ʠʟʷʩʥʷʚʘʥʝʪʦ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʫʩʣʦʚʠʷ ʚ ʟʝʤʥʘʪʘ 

ʩʨʝʜʘ, ʧʨʠ ʢʦʠʪʦ ʪʝʟʠ ʧʨʦʮʝʩʠ ʱʝ ʧʨʦʪʝʢʘʪ, ʚʥʠʤʘʥʠʝʪʦ ʩʝ ʥʘʩʦʯʚʘ ʢʲʤ ʬʘʢʪʦʨʠʪʝ, 

ʘʢʪʠʚʠʟʠʨʘʱʠ ʧʨʦʮʝʩʠʪʝ. ʊʫʢ ʩʝ ʚʢʣʶʯʚʘʪ ʠ ʧʦʥʷʪʠʷʪʘ ʚʝʨʦʷʪʥʦʩʪ ʟʘ ʚʲʟʥʠʢʚʘʥʝ, 

ʯʝʩʪʦʪʘ ʥʘ ʚʲʟʥʠʢʚʘʥʝ (ʢʦʣʢʦ ʩʲʙʠʪʠʷ ʚ ʢʘʢʲʚ ʚʨʝʤʝʚʠ ʧʝʨʠʦʜ), ʜʝʩʪʘʙʠʣʠʟʠʨʘʱʠ 

ʬʘʢʪʦʨʠ (triggering factors) ʠ ʜʦʥʷʢʲʜʝ ʢʘʪʦ ʧʲʨʚʠ ʩʪʲʧʢʠ ʢʲʤ ʦʮʝʥʢʘ ʥʘ ʛʝʦʣʦʞʢʠʷ 

ʨʠʩʢ ʠ ʩʢʦʨʦʩʪʠ ʥʘ ʧʨʦʪʠʯʘʥʝ, ʢʘʢʪʦ ʠ ʦʙʭʚʘʪ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ 

ʨʘʟʨʫʰʠʪʝʣʥʠ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩʠ.  

ɻʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ Ăʚʝʨʦʷʪʥʦʩʪ ʦʪ ʧʨʦʷʚʘ ʚ ʦʧʨʝʜʝʣʝʥ 

ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ ʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʜʘʜʝʥʘ ʦʙʣʘʩʪ ʥʘ ʧʦʪʝʥʮʠʘʣʥʦ ʨʘʟʨʫʰʠʪʝʣʥʦ 

ʷʚʣʝʥʠʝñ (Varnes, 1984). ʆʪ ʦʧʠʪʘ ʥʘ USGS (ɸʤʝʨʠʢʘʥʩʢʘ ʛʝʦʣʦʞʢʘ ʩʣʫʞʙʘ), ʥʘʧʨ. 

ʦʧʨʝʜʝʣʝʥʠʝʪʦ ʟʘ Ăʢʘʨʪʘ ʥʘ ʩʚʣʘʯʠʱʥʘ ʦʧʘʩʥʦʩʪñ ʚʢʣʶʯʚʘ ʨʘʡʦʥʠʨʘʥʝ, ʧʦʢʘʟʚʘʱʦ 

ʛʦʜʠʰʥʘʪʘ ʚʝʨʦʷʪʥʦʩʪ ʦʪ ʧʨʦʷʚʘ ʥʘ ʩʚʣʘʯʠʱʘ ʚ ʮʷʣʘʪʘ ʦʙʣʘʩʪ. ɽʜʥʘ ʠʜʝʘʣʥʘ ʢʘʨʪʘ 

ʥʘ ʩʚʣʘʯʠʱʥʘʪʘ ʦʧʘʩʥʦʩʪ ʪʨʷʙʚʘ ʜʘ ʧʦʢʘʟʚʘ ʥʝ ʩʘʤʦ ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ ʧʨʦʷʚʘ ʥʘ 

ʩʚʣʘʯʠʱʝ ʥʘ ʦʧʨʝʜʝʣʝʥʦ ʤʷʩʪʦ, ʥʦ ʩʲʱʦ ʪʘʢʘ ʠ ʚʝʨʦʷʪʥʦʩʪʪʘ ʜʘʜʝʥʦ ʩʚʣʘʯʠʱʝ ʜʘ 

ʩʝ ʨʘʟʧʨʦʩʪʨʘʥʠ ʠ ʜʘ ʟʘʩʝʛʥʝ ʩʲʩʝʜʥʠ ʪʝʨʝʥʠ (Spieker & Gori, 2000, 2003ʘ, ʙ).  

ɿʘ ʦʮʝʥʷʚʘʥʝʪʦ ʥʘ ʦʙʱʘʪʘ ʠʣʠ ʩʫʤʘʨʥʘ ʛʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ ʧʦ ʦʙʣʘʩʪʠ, ʢʲʤ 

ʢʘʨʪʠʪʝ ʥʘ ʧʦʜʘʪʣʠʚʦʩʪ ʩʝ ʜʦʙʘʚʷ ʠ ʚʝʨʦʷʪʥʘʪʘ ʯʝʩʪʦʪʘ ʥʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ 

ʩʲʦʪʚʝʪʥʠʷ ʧʨʦʮʝʩ, ʢʘʪʦ ʩʝ ʩʫʤʠʨʘʪ ʦʪʜʝʣʥʦ ʦʧʨʝʜʝʣʝʥʠʪʝ ʦʧʘʩʥʦʩʪʠ. ʊʝ ʩʝ ʜʘʚʘʪ 

ʩʲʩ ʩʲʦʪʚʝʪʥʠʪʝ ʮʚʝʪʦʚʝ - ʦʪ ʯʝʨʚʝʥʦ, ʢʲʤ ʞʲʣʪʦ ʠ ʟʝʣʝʥʦ, ʟʘ ʩʲʦʪʚʝʪʩʪʚʘʱʠʪʝ 

ʦʩʥʦʚʥʠ ʩʪʝʧʝʥʠ ʥʘ ʦʧʘʩʥʦʩʪ - ʚʠʩʦʢʘ, ʫʤʝʨʝʥʘ (ʩʨʝʜʥʘ) ʠ ʥʠʩʢʘ. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪ, ʦʧʘʩʥʦʩʪʪʘ ʩʝ ʧʦʜʝʣʷ ʠ ʥʘ ʤʥʦʛʦ ʚʠʩʦʢʘ, ʚʠʩʦʢʘ, ʫʤʝʨʝʥʘ, ʥʠʩʢʘ, 

ʤʥʦʛʦ ʥʠʩʢʘ - ʩʲʩ ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʶʘʥʩʠ ʥʘ ʠʟʙʨʦʝʥʠʪʝ ʮʚʝʪʦʚʝ.  

ɺ ʥʘʩʪʦʷʱʘʪʘ ʪʦʯʢʘ ʩʝ ʧʨʘʚʠ ʠ ʩʣʝʜʚʘʱʘʪʘ ʩʪʲʧʢʘ ʧʦ ʧʲʪʷ ʟʘ 

ʦʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ ʛʝʦʣʦʞʢʠʷ ʨʠʩʢ, ʘ ʠʤʝʥʥʦ ʦʮʝʥʷʚʘʥʝʪʦ ʥʘ ʦʧʘʩʥʦʩʪʪʘ, ʢʦʷʪʦ 

ʥʦʩʠ ʚʩʝʢʠ ʩʲʦʪʚʝʪʝʥ ʧʨʦʮʝʩ (ʇʨʠʣʦʞʝʥʠʷ 3.1-3.9). ʊʫʢ ʩʝ ʧʨʘʚʠ ʧʨʝʮʝʥʢʘ ʥʝ ʩʘʤʦ 

ʢʦʠ ʩʘ ʟʘʩʪʨʘʰʝʥʠʪʝ ʪʝʨʠʪʦʨʠʠ, ʥʦ ʠ ʜʦʢʦʣʢʦ ʪʝʟʠ ʪʝʨʠʪʦʨʠʠ, ʪ.ʝ. ʚ ʢʘʢʚʘ ʩʪʝʧʝʥ ʪʝ 

ʩʘ ʟʘʩʪʨʘʰʝʥʠ. ɺ ʪʦʚʘ ʩʝ ʩʲʩʪʦʠ ʩʲʱʥʦʩʪʪʘ ʠ ʭʘʨʘʢʪʝʨʘ ʥʘ ʦʮʝʥʢʘʪʘ ʟʘ ʛʝʦʣʦʞʢʘʪʘ 
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ʦʧʘʩʥʦʩʪ ʟʘ ʚʩʝʢʠ ʨʘʟʛʣʝʜʘʥ ʧʨʦʮʝʩ, ʦʧʨʝʜʝʣʝʥ ʟʘ ʥʘʰʘʪʘ ʩʪʨʘʥʘ ʚ ʄʝʪʦʜʠʢʘʪʘ ʟʘ 

ʦʮʝʥʢʘ ʥʘ ʛʝʦʣʦʞʢʠʷ ʨʠʩʢ (2014).  

ɻʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʩʝ ʦʮʝʥʷʚʘ ʦʪ 0 ʜʦ 1 (ʠʣʠ ʦʪ 0 ʜʦ 100 %), ʢʲʜʝʪʦ 0 ʝ 

ʣʠʧʩʘ ʥʘ ʛʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ - ʩʲʦʪʚʝʪʥʠʷʪ ʧʨʦʮʝʩ ʥʝ ʝ ʧʨʦʷʚʝʥ, ʘ 1 ʦʟʥʘʯʘʚʘ 

ʧʨʦʷʚʘʪʘ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʧʨʦʮʝʩ ʩ ʤʥʦʛʦ ʚʠʩʦʢʘ ʠʥʪʝʥʟʠʚʥʦʩʪ (ʤʥʦʛʦ ʚʠʩʦʢʘ ʩʪʝʧʝʥ 

ʥʘ ʛʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ). ʇʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʜʠʥʠʯʝʥ ʭʘʟʘʨʪ ʪʦʚʘ ʝ ʠʟʧʲʣʥʠʤʦ ʠ ʝ 

ʥʘʧʨʘʚʝʥʦ ʥʘ ʢʘʨʪʠʪʝ ʟʘ ʚʩʷʢʘ ʝʜʥʘ ʦʪʜʝʣʥʘ ʦʧʘʩʥʦʩʪ, ʧʦʨʦʜʝʥʘ ʦʪ ʩʲʦʪʚʝʪʥʠʷ 

ʨʘʟʨʫʰʠʪʝʣʝʥ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩ.  

 

ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʪʝʞʝʩʪʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʚʩʷʢʘ ʦʧʘʩʥʦʩʪ 

ʇʨʝʪʝʛʣʝʥʠ ʩʘ ʠ ʦʧʘʩʥʦʩʪʠʪʝ ʟʘ ʚʩʝʢʠ ʧʨʦʮʝʩ, ʪ.ʝ., ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʩʝ ʦʮʝʥʷʚʘ, 

ʢʘʢʚʘ ʪʝʞʝʩʪ ʚ ʠʟʩʣʝʜʚʘʥʘʪʘ ʪʝʨʠʪʦʨʠʷ ʱʝ ʠʤʘ ʚʝʨʦʷʪʥʦʩʪʪʘ ʦʪ ʥʘʩʪʲʧʚʘʥʝ ʥʘ 

ʜʘʜʝʥʘ ʦʧʘʩʥʦʩʪ. ʊʝʞʝʩʪʠʪʝ ʟʘ ʦʧʘʩʥʦʩʪ (ʪʝʛʣʦʚʥʘʪʘ ʦʮʝʥʢʘ) ʩʝ ʧʦʣʫʯʘʚʘʪ ʯʨʝʟ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʥʝʥʠʷʪʘ ʦʪ ʝʢʩʧʝʨʪʠʪʝ, ʫʯʘʩʪʚʘʱʠ ʚ ʥʘʩʪʦʷʱʠʷ ʧʨʦʝʢʪ (ʤʝʪʦʜʘ 

Delphi). ʆʙʱʘʪʘ ʩʫʤʘ ʦʪ ʪʝʛʣʦʚʥʠ ʦʮʝʥʢʠ ʥʘ ʦʧʘʩʥʦʩʪʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʨʘʚʥʠ ʢʲʤ 

100 %. ʀʟʧʦʣʟʚʘʥʘʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʠʣʠ ʘʣʛʦʨʠʪʲʤ ʤʦʞʝ ʜʘ ʩʝ ʦʙʦʙʱʠ ʚ 

ʩʣʝʜʥʘʪʘ ʪʘʙʣ. 2.1 

 

ʆʇɸʉʅʆʉʊ 

ʊʝʛʣʦʚʥʘ 

ʦʮʝʥʢʘ ʥʘ 

ʦʧʘʩʥʦʩʪʪʘ 

 

ʂʦʝʬʠʮʠʝʥʪ ʥʘ 

ʦʧʘʩʥʦʩʪ 

(ʠʥʪʝʥʟʠʚʥʦʩʪ) 

ʇʨʝʪʝʛʣʝʥʘ ʆʮʝʥʢʘ ʥʘ 

ʦʧʘʩʥʦʩʪʪʘ 

ʊʘʙʣ. 2.1 ʇʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʧʨʠ ʦʮʝʥʷʚʘʥʝ ʥʘ ʚʩʷʢʘ ʦʧʘʩʥʦʩʪ 

 

ɺ ʩʣʫʯʘʷ "ʦʧʘʩʥʦʩʪʪʘ" ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʦʪ ʯʝʩʪʦʪʘʪʘ (ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ) ʥʘ 

ʦʧʨʝʜʝʣʝʥ ʚʠʜ ʦʧʘʩʥʦʩʪ ʟʘ ʠʟʩʣʝʜʚʘʥʘʪʘ ʪʝʨʠʪʦʨʠʷ.  

ʀʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʦʧʘʩʥʦʩʪʪʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʤʥʦʛʦ ʥʠʩʢʘ, ʥʠʩʢʘ, ʩʨʝʜʥʘ, 

ʚʠʩʦʢʘ ʠ ʤʥʦʛʦ ʚʠʩʦʢʘ, ʢʘʪʦ ʢʣʘʩʦʚʝʪʝ ʩʘ ʩʲʦʪʚʝʪʥʦ ʦʪ I ʜʦ V. 
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ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʦʧʘʩʥʦʩʪ 

ʂʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʦʧʘʩʥʦʩʪ ʝ ʦʧʨʝʜʝʣʝʥ ʩʧʦʨʝʜ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ 

ʩʲʦʪʚʝʪʥʠʷ ʚʠʜ ʦʧʘʩʥʦʩʪ ʟʘ ʠʟʩʣʝʜʚʘʥʘʪʘ ʪʝʨʠʪʦʨʠʷ. ʊʦʡ ʩʝ ʠʟʚʣʠʯʘ ʦʪ ʦʙʣʘʩʪʥʠʷ 

ʢʣʘʩ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪ ʟʘ ʚʩʷʢʘ ʦʧʘʩʥʦʩʪ (ʊʘʙʣʠʮʘ 2.2).  

 

ʊʘʙʣʠʮʘ 2.2. ʂʣʘʩʦʚʝ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ ʦʧʘʩʥʦʩʪʪʘ ʠ ʩʲʦʪʚʝʪʩʪʚʘʱʠʷ ʠʤ 

ʢʦʝʬʠʮʠʝʥʪ ʟʘ ʦʧʘʩʥʦʩʪ 

ʂʣʘʩʦʚʝ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ 

ʦʧʘʩʥʦʩʪʪʘ 

ʂʦʝʬʠʮʠʝʥʪ ʟʘ ʦʧʘʩʥʦʩʪ 

I 0,2 

II  0,4 

III  0,6 

IV 0,8 

V 1,0 
 

ʂʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʦʧʘʩʥʦʩʪ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʤʥʦʞʠʪʝʣ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʨʝʪʝʛʣʝʥʘʪʘ 

ʦʮʝʥʢʘʪʘ ʥʘ ʦʧʘʩʥʦʩʪʪʘ. 

 

ʇʦʣʫʯʘʚʘʥʝ ʠ ʦʙʝʜʠʥʷʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʝʪʝʛʣʝʥʘʪʘ ʦʧʘʩʥʦʩʪ 

ʈʝʟʫʣʪʘʪʲʪ ʩʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʘʪʘ ʦʧʘʩʥʦʩʪ ʩʝ ʧʦʣʫʯʘʚʘ ʯʨʝʟ ʢʦʤʙʠʥʘʮʠʷ ʥʘ 

ʪʝʛʣʦʪʦ ʥʘ ʝʜʥʘ ʦʧʘʩʥʦʩʪ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʘʪʘ ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ ʪʘʟʠ ʦʧʘʩʥʦʩʪ ʚ 

ʨʝʬʝʨʝʥʪʥʘʪʘ ʟʦʥʘ (ʦʧʨʝʜʝʣʝʥʘ ʦʙʣʘʩʪ ʦʪ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʩʪʨʘʥʘʪʘ). ɺʲʟʤʦʞʥʦ ʝ ʟʘ 

ʜʘʜʝʥ ʚʠʜ ʦʧʘʩʥʦʩʪ ʜʘ ʣʠʧʩʚʘ ʥʘʜʝʞʜʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠʣʠ ʪʷ ʜʘ ʥʝ ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʥʘ 

ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʝʢʩʧʝʨʪʠʪʝ. ʊʝʛʣʦʚʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʚʩʷʢʘ ʦʧʘʩʥʦʩʪ ʠ 

ʢʦʝʬʠʮʠʝʥʪʠʪʝ ʥʘ ʦʧʘʩʥʦʩʪʪʘ, ʧʦʣʫʯʝʥʠ ʦʪ ʧʦʪʝʥʮʠʘʣʥʘʪʘ ʠʥʪʝʥʟʠʚʥʦʩʪ, ʩʝ 

ʫʤʥʦʞʘʚʘʪ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʦ ʧʨʝʪʝʛʣʝʥ ʨʝʟʫʣʪʘʪ ʥʘ ʦʧʘʩʥʦʩʪ ʟʘ 

ʚʩʷʢʘ ʦʧʘʩʥʦʩʪ (ʚʠʞ ʪʘʙʣʠʮʘ 2.3, ʢʦʷʪʦ ʜʘʚʘ ʥʘʛʣʝʜʥʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʧʦʣʫʯʘʚʘʥʝʪʦ 

ʥʘ ʦʪʜʝʣʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʦʧʘʩʥʦʩʪʪʘ ʟʘ ʜʘʜʝʥʘ ʦʙʣʘʩʪ). 

ʇʨʝʪʝʛʣʝʥ ʨʝʟʫʣʪʘʪ ʥʘ ʦʧʘʩʥʦʩʪ = ʠʥʜʠʚʠʜʫʘʣʥʦʪʦ ʪʝʛʣʦ ʥʘ ʦʧʘʩʥʦʩʪʪʘ *  

ʢʦʝʬʠʮʠʝʥʪʘ ʟʘ ʦʧʘʩʥʦʩʪ   
 

ʆʮʝʥʢʘ ʥʘ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ: 

ʉʫʤʘʨʥʦ ʟʘ ʝʜʠʥ ʧʨʦʮʝʩ ʚ ʜʘʜʝʥ ʨʘʡʦʥ (ʦʙʣʘʩʪ)  

ɻʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʝʜʠʥʠʯʝʥ ʧʨʦʮʝʩ ʩʝ ʦʮʝʥʷʚʘ ʦʪ 0 ʜʦ 1 (ʠʣʠ ʦʪ 0 ʜʦ 

100 %), ʢʲʜʝʪʦ 0 ʝ ʣʠʧʩʘ ʥʘ ʛʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ - ʩʲʦʪʚʝʪʥʠʷʪ ʧʨʦʮʝʩ ʥʝ ʝ ʧʨʦʷʚʝʥ, 
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ʘ 1 ʦʟʥʘʯʘʚʘ ʧʨʦʷʚʘʪʘ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʧʨʦʮʝʩ ʩ ʤʥʦʛʦ ʚʠʩʦʢʘ ʠʥʪʝʥʟʠʚʥʦʩʪ (ʤʥʦʛʦ 

ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʛʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ).  

Å ɽʜʠʥʠʯʥʠʪʝ ʭʘʟʘʨʪʠ => ʢʣʘʩʠʬʠʮʠʨʘʥʝ ʚ 5 ʢʣʘʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʷʭʥʘʪʘ 

ʠʥʪʝʥʟʠʚʥʦʩʪ (ʤʥ.ʚʠʩʦʢʘ, ʚʠʩʦʢʘ, ʩʨʝʜʥʘ, ʥʠʩʢʘ, ʤʥ.ʥʠʩʢʘ)   I  = ʦʪ 0 ʜʦ 1.    

(ʢʲʜʝʪʦ 0 ʝ ʣʠʧʩʘ ʥʘ ʛʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ - ʩʲʦʪʚʝʪʥʠʷʪ ʧʨʦʮʝʩ ʥʝ ʝ ʧʨʦʷʚʝʥ) 

ʅʘʡ-ʯʝʩʪʦ ʧʨʦʮʝʩʠʪʝ ʩʘ ʧʨʦʷʚʝʥʠ ʩ ʨʘʟʣʠʯʥʠ ʧʣʦʱʠ ʠ ʠʥʪʝʥʟʠʚʥʦʩʪʠ ʚ 

ʦʪʜʝʣʥʠʪʝ ʦʙʣʘʩʪʠ. ɿʘ ʜʘ ʤʦʞʝ ʝʜʠʥ ʧʨʦʮʝʩ ʚ ʦʪʜʝʣʥʠʪʝ ʦʙʣʘʩʪʠ ʜʘ ʝ ʩʲʧʦʩʪʘʚʠʤ ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʪʦʡ ʜʘ ʩʝ ʠʟʨʘʟʠ ʩʲʩ ʩʲʦʪʚʝʪʥʘʪʘ ʧʣʦʱ ʚ ʜʘʜʝʥʘʪʘ ʦʙʣʘʩʪ ʠ ʚʩʠʯʢʠʪʝ 5 

ʢʣʘʩʘ ʥʘ ʥʝʛʦʚʘʪʘ ʠʥʪʝʥʟʠʚʥʦʩʪ, ʢʘʪʦ ʩʝ ʚʟʝʤʝ ʧʦʜ ʚʥʠʤʘʥʠʝ ʠ ʧʣʦʱʘ ʥʘ ʦʙʣʘʩʪʪʘ. 

Å H = (A5 x I 5) + (A4 x I 4) + (A3 x I 3) + (A2 x I 2)  + (A1 x I 1)  

ʇʦ ʪʦʟʠ ʥʘʯʠʥ, ʥʘʧʨ. ʟʘ ʩʚʣʘʯʠʱʘ: 

Å HLS = (ALS5 x 1) + (ALS4 x 0,8) + (ALS3 x 0,6) + (ALS2 x 0,4)  + (ALS1 x 0,2)  

Å ALS  ʝ ʧʣʦʱ ʥʘ ʧʨʦʮʝʩʘ ʩʲʩ ʩʲʦʪʚʝʪʥʘʪʘ ʠʥʪʝʥʟʠʚʥʦʩʪ ʚ ʨʘʡʦʥʘ 

Å HôLS =  HLS/A    ʥʦʨʤʠʨʘʥ (ʨʘʟʧʨʝʜʝʣʝʥ) ʩʚʣʘʯʠʱʝʥ ʭʘʟʘʨʪ ʟʘ ʦʙʣʘʩʪʪʘ 

Å A ʝ ʧʣʦʱʪʘ ʥʘ ʮʷʣʘʪʘ ʦʙʣʘʩʪ 

 

ʊʘʢʘ ʧʦʣʫʯʝʥʠʷʪ ʩʚʣʘʯʠʱʝʥ ʭʘʟʘʨʪ (ʚ ʯʘʩʪʠ ʦʪ ʝʜʠʥʠʮʘ ʠʣʠ ʚ %) ʧʦʢʘʟʚʘ ʢʘʢʚʘ 

ʯʘʩʪ ʦʪ ʦʙʣʘʩʪʪʘ ʝ ʟʘʝʪʘ ʦʪ ʩʲʦʪʚʝʪʥʠʷ ʧʨʦʮʝʩ ʧʨʦʷʚʝʥ ʩ ʤʘʢʩʠʤʘʣʥʘ 

ʠʥʪʝʥʟʠʚʥʦʩʪ. ʈʝʟʫʣʪʘʪ 1 (100 %) ʙʠ ʦʟʥʘʯʘʚʘʣ, ʯʝ ʮʷʣʘʪʘ ʧʣʦʱ ʝ ʟʘʝʪʘ ʦʪ 

ʧʨʦʮʝʩʘ ʧʨʦʷʚʝʥ ʩ ʤʘʢʩʠʤʘʣʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪ. 

 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʜʘʜʝʥ ʨʘʡʦʥ (ʦʙʣʘʩʪ): 

Å ʀʥʪʝʛʨʠʨʘʥʘ ʢʘʨʪʘ ʥʘ ʦʧʘʩʥʦʩʪ: ʀʥʬʦʨʤʘʮʠʷʪʘ ʟʘ ʚʩʠʯʢʠ ʦʪʜʝʣʥʠ 

ʦʧʘʩʥʦʩʪʠ ʩʝ ʠʥʪʝʛʨʠʨʘ (ʩʫʤʠʨʘ) ʚ ʝʜʥʘ ʢʘʨʪʘ (multi-hazards), ʧʦʢʘʟʚʘʱʘ ʟʘ 

ʚʩʷʢʘ ʦʙʣʘʩʪ ʢʦʤʙʠʥʠʨʘʥʠʷʪ (ʦʙʱʠʷʪ) ʧʦʪʝʥʮʠʘʣ ʥʘ ʦʧʘʩʥʦʩʪʠʪʝ ï HSUM ʦʪ 0 

ʜʦ 1 (ʠʣʠ ʦʪ 0 ʜʦ 100 %).   ɿʘ ʮʝʣʪʘ ʩʲʦʪʚʝʪʥʠʪʝ ʠʥʪʝʥʟʠʚʥʦʩʪʠ ʥʘ ʧʨʦʮʝʩʠʪʝ 

ʩʝ ʫʤʥʦʞʘʚʘʪ ʩ ʪʷʭʥʘʪʘ ʠʥʜʠʚʠʜʫʘʣʥʘ ʪʝʞʝʩʪ ʥʘ ʦʧʘʩʥʦʩʪʪʘ (H = I x G). 

 

ʇʨʠ ʩʫʤʠʨʘʥʝ ʥʘ ʥʷʢʦʣʢʦ ʦʧʘʩʥʦʩʪʠ ʠʟʧʦʣʟʚʘʤʝ ʥʦʨʤʠʨʘʥʠʷ (ʨʘʟʧʨʝʜʝʣʝʥ) 

ʩʚʣʘʯʠʱʝʥ ʭʘʟʘʨʪ ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʧʨʦʮʝʩʠ ʧʦ ʦʙʣʘʩʪʠʪʝ ʟʘ ʜʘ ʦʧʨʝʜʝʣʠʤ 

ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʚʩʷʢʘ ʦʪ ʦʧʘʩʥʦʩʪʠʪʝ ʟʘ ʩʲʦʪʚʝʪʥʘʪʘ ʦʙʣʘʩʪ (ʬʠʛ. 2.10). 
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HôSUM = (IAF x GAF) + (IER x GER) + ...... (I LS x GLS) ...    

G  ʝ ʪʝʞʝʩʪʥʘʪʘ ʦʮʝʥʢʘ (ʪʝʛʣʦ)  ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʦʧʘʩʥʦʩʪʠ (ʧʨʦʮʝʩʠ) 

I  - ʢʦʝʬʠʮʠʝʥ ʟʘ ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʦʧʘʩʥʦʩʪ (0 õ 1) ʟʘ ʮʷʣʘʪʘ 

ʦʙʣʘʩʪ 

 

ʊʘʙʣ. 2.3. ʀʟʯʠʩʣʷʚʘʥʝ ʥʘ ʢʦʤʙʠʥʠʨʘʥʠʷʪ (ʧʨʝʪʝʛʣʝʥ) ʨʝʟʫʣʪʘʪ HôSUM ʟʘ ʚʩʷʢʘ 

ʦʧʘʩʥʦʩʪ ʠ ʟʘ ʚʩʷʢʘ ʦʙʣʘʩʪ 

ˉ ɻʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ - ʧʨʦʮʝʩ ʂʣʘʩ ʠʥ-

ʪʝʥʟʠʚ-

ʥʦʩʪ (I)  

ʊʝʞʝʩʪ 

(G) 

ʊʝʞʝʩʪ 

(Gԋ)% 

ʆʙʱʦ (HôSUM) 

(ʟʘ ʧʨʦʮʝʩʠʪʝ) 

1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 1 õ 5 1  4,4 IAF x GAF 

2 ɽʨʦʟʠʷ (ER) 1 õ 5 2 8,9 IER x GER 

3 ɸʙʨʘʟʠʷ (AB) 1 õ 5 2 8,9 IAB x GAB 

4 ʉʨʫʪʠʱʘ (RF) 1 õ 5 5 22,2 IRF x GRF 

5 ʉʚʣʘʯʠʱʘ (LS) 1 õ 5 4 17,8 ILS x GLS 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF) 1 õ 5 5 22,2 IDF x GDF 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL) 1 õ 5 2 8,9 ICL x GCL 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 1 õ 5 1 4,4 IAF x GAF 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW) 1 õ 5 0,5 2,2 ISW x GSW 

˻͋΅ͦΥ  22,5 100 % HôSUM 
 

Hô e ʧʨʝʪʝʛʣʝʥ ʨʝʟʫʣʪʘʪ ʥʘ ʦʧʘʩʥʦʩʪʪʘ; G - ʠʥʜʠʚʠʜʫʘʣʥʘ ʪʝʞʝʩʪ ʥʘ ʦʧʘʩʥʦʩʪʪʘ;  

I  - ʢʦʝʬʠʮʠʝʥ ʟʘ ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ ʦʧʘʩʥʦʩʪʪʘ (0 õ 1) ʟʘ ʦʙʣʘʩʪʪʘ 
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2.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠʪʝ ʦʙʣʘʩʪʠ ʧʦ ʛʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ 
 

ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ ʠ ʪʷʭʥʘʪʘ ʠʥʪʝʥʟʠʚʥʦʩʪ ʧʦ ʦʙʣʘʩʪʠ ʝ ʧʦʢʘʟʘʥʦ ʥʘ 

ʪʘʙʣ. 2.4 ï 2.12. 
 

ʊʘʙʣ. 2.4. ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʘʢʪʠʚʥʠ ʨʘʟʣʦʤʠ ʧʦ ʦʙʣʘʩʪʠ  

ʆʙʣʘʩʪ ʇʣʦʱ ʥʘ 

ʦʙʣʘʩʪʪʘ, km
2
 

ʇʣʦʱ ʥʘ ʧʨʦʮʝʩʘ ʩ ʠʥʪʝʥʟʠʚʥʦʩʪ, km
2
 I_SW 

0,2 0,4 0,6 0,8 1 

ɹʣʘʛʦʝʚʛʨʘʜ 6451,199 5,938 2,760 4,212 0 7,848 0,4 

ɹʫʨʛʘʩ 7746,245 3,971 12,870 1,737 0 0 0,2 

ɺʘʨʥʘ 3820,233 0 0,858 6,068 0 0 0,2 

ɺʝʣʠʢʦ ʊʲʨʥʦʚʦ 4660,962 14,412 1,464 0 0 1,539 0,2 

ɺʠʜʠʥ 3034,042 0 2,240 0 0 0 0,2 

ɺʨʘʮʘ 3619,838 3,246 4,978 0 0 0 0,2 

ɻʘʙʨʦʚʦ  2022,608 10,284 0 0 0 0 0,2 

ɼʦʙʨʠʯ 4718,593 0 3,891 0 0 5,784 0,4 

ʂʲʨʜʞʘʣʠ 3212,609 0 0 0 0 0 0 

ʂʶʩʪʝʥʜʠʣ 3052,411 2,148 0 7,360 0 0,051 0,4 

ʃʦʚʝʯ 4133,464 14,130 2,670 0 0 0 0,2 

ʄʦʥʪʘʥʘ 3633,910 0,053 6,749 0 0 0 0,2 

ʇʘʟʘʨʜʞʠʢ 4455,780 0 4,902 8,953 3,327 0 0,4 

ʇʝʨʥʠʢ 2391,577 0 0 5,902 1,868 1,045 0,6 

ʇʣʝʚʝʥ 4652,586 0 2,025 0 0 0 0,2 

ʇʣʦʚʜʠʚ 5960,792 4,629 5,497 9,171 2,754 3,477 0,6 

ʈʘʟʛʨʘʜ 2413,857 0 0,097 0 0 0 0,2 

ʈʫʩʝ 2861,637 0 0,013 0 0 0 0,2 

ʉʠʣʠʩʪʨʘ 2848,174 0 5,570 0 0 0 0,2 

ʉʣʠʚʝʥ 3543,637 0,354 12,297 4,085 1,424 0 0,4 

ʉʤʦʣʷʥ 3205,640 0 0 0,976 0 0 0,2 

ʉʦʬʠʷ ʦʙʣʘʩʪ 7062,719 2,474 15,164 18,530 2,674 0 0,6 

ʉʦʬʠʷ (ʩʪʦʣʠʮʘ) 1341,418 0 0,048 13,155 0,179 0 1 

ʉʪʘʨʘ ɿʘʛʦʨʘ 5148,452 0 16,512 0 0 5,698 0,6 

ʊʲʨʛʦʚʠʱʝ 2710,674 0,468 6,380 0 0 0 0,2 

ʍʘʩʢʦʚʦ 5533,245 0 2,550 0 0 8,166 0,4 

ʐʫʤʝʥ 3395,019 0 6,408 0 0 0 0,2 

ʗʤʙʦʣ 3355,116 0 4,416 0 0 0 0,2 

ʆʙʱʦ: 110986,412 62,107 120,357 80,150 12,227 33,608 
 

ʆʙʱʘ ʧʣʦʱ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʘʢʪʠʚʥʠʪʝ ʨʘʟʣʦʤʠ ʚ ɹʲʣʛʘʨʠʷ  308,448 km
2  
(ʧʨʠ 100 m ʰʠʨʠʥʘ 

ʥʘ ʨʘʟʣʦʤʥʘʪʘ ʟʦʥʘʪʘ) 
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ʊʘʙʣ. 2.5. ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʝʨʦʟʠʷ ʧʦ ʦʙʣʘʩʪʠ  

ʆʙʣʘʩʪ ʇʣʦʱ ʥʘ 

ʦʙʣʘʩʪʪʘ, km
2
 

ʇʣʦʱ ʥʘ ʧʨʦʮʝʩʘ ʩ ʠʥʪʝʥʟʠʚʥʦʩʪ, km
2
 I_S

W 0,2 0,4 0,6 0,8 1 

ɹʣʘʛʦʝʚʛʨʘʜ 6451,199 0 0 688,402 3513,704 0 0,6 

ɹʫʨʛʘʩ 7746,245 1603,577 822,241 432,398 0 0 0,2 

ɺʘʨʥʘ 3820,233 203,057 0 0 0 0 0,2 

ɺʝʣʠʢʦ ʊʲʨʥʦʚʦ 4660,962 0 219,908 14,855 0 1,591 0,2 

ɺʠʜʠʥ 3034,042 256,341 126,846 292,831 0 18,475 0,2 

ɺʨʘʮʘ 3619,838 133,959 390,534 88,584 349,462 7,616 0,2 

ɻʘʙʨʦʚʦ  2022,608 0,204 1000,151 0 0 0 0,4 

ɼʦʙʨʠʯ 4718,593 0,408 0 0 0 0 0 

ʂʲʨʜʞʘʣʠ 3212,609 0 0 0 2942,353 0 0,8 

ʂʶʩʪʝʥʜʠʣ 3052,411 0 0 481,985 1340,638 0 0,6 

ʃʦʚʝʯ 4133,464 613,757 91,712 69,625 0 0 0,2 

ʄʦʥʪʘʥʘ 3633,910 89,444 250,907 415,289 0 10,532 0,2 

ʇʘʟʘʨʜʞʠʢ 4455,780 584,889 144,414 140,981 136,053 0 0,2 

ʇʝʨʥʠʢ 2391,577 490,543 66,892 761,973 0 0 0,4 

ʇʣʝʚʝʥ 4652,586 546,169 63,360 246,558 95,354 1,379 0,2 

ʇʣʦʚʜʠʚ 5960,792 1214,279 13,232 52,615 568,158 0 0,2 

ʈʘʟʛʨʘʜ 2413,857 0 0 0 0 0 0 

ʈʫʩʝ 2861,637 0 0 0 0 3,683 0,2 

ʉʠʣʠʩʪʨʘ 2848,174 0 0 0 0 4,902 0,2 

ʉʣʠʚʝʥ 3543,637 1011,882 188,832 0 0 0 0,2 

ʉʤʦʣʷʥ 3205,640 0 0 0 1267,435 0 0,4 

ʉʦʬʠʷ 7062,719 871,634 690,216 1386,596 10,083 0 0,2 

ʉʦʬʠʷ (ʩʪʦʣʠʮʘ) 1341,418 389,822 84,431 97,504 0 0 0,2 

ʉʪʘʨʘ ɿʘʛʦʨʘ 5148,452 687,898 325,311 0 0 0 0,2 

ʊʲʨʛʦʚʠʱʝ 2710,674 160,094 165,782 0 0 0 0,2 

ʍʘʩʢʦʚʦ 5533,245 0 570,287 0 1403,640 0 0,4 

ʐʫʤʝʥ 3395,019 233,644 114,877 0 0 0 0,2 

ʗʤʙʦʣ 3355,116 28,278 28,278 0 0 0 0,2 

ʆʙʱʦ: 110986,412 9119,877 5358,212 5170,195 11626,880 48,176  

ʆʙʱʘ ʧʣʦʱ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʝʨʦʟʠʷ ʚ ɹʲʣʛʘʨʠʷ 31323,340 km
2  
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ʊʘʙʣ. 2.6. ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʘʙʨʘʟʠʷ ʧʦ ʦʙʣʘʩʪʠ  

ʆʙʣʘʩʪ ʇʣʦʱ ʥʘ 

ʦʙʣʘʩʪʪʘ, km
2
 

ʇʣʦʱ ʥʘ ʧʨʦʮʝʩʘ ʩ ʠʥʪʝʥʟʠʚʥʦʩʪ, km
2
 I_SW 

0,2 0,4 0,6 0,8 1 

ɹʣʘʛʦʝʚʛʨʘʜ 6451,199 

     

 

ɹʫʨʛʘʩ 7746,245 1,988 0,380 0,373 0,168 0,345 0,6 

ɺʘʨʥʘ 3820,233 0,589 0,079 0,257 0,029 0,118 0,6 

ɺʝʣʠʢʦ ʊʲʨʥʦʚʦ 4660,962 

      ɺʠʜʠʥ 3034,042 

      ɺʨʘʮʘ 3619,838 

      ɻʘʙʨʦʚʦ  2022,608 

     

 

ɼʦʙʨʠʯ 4718,593 0,233 0,004 0,568 0 0,239 1 

ʂʲʨʜʞʘʣʠ 3212,609 

     

 

ʂʶʩʪʝʥʜʠʣ 3052,411 

     

 

ʃʦʚʝʯ 4133,464 

      ʄʦʥʪʘʥʘ 3633,910 

      ʇʘʟʘʨʜʞʠʢ 4455,780 

     

 

ʇʝʨʥʠʢ 2391,577 

     

 

ʇʣʝʚʝʥ 4652,586 

      ʇʣʦʚʜʠʚ 5960,792 

     

 

ʈʘʟʛʨʘʜ 2413,857 

      ʈʫʩʝ 2861,637 

      ʉʠʣʠʩʪʨʘ 2848,174 

      ʉʣʠʚʝʥ 3543,637 

     

 

ʉʤʦʣʷʥ 3205,640 

     

 

ʉʦʬʠʷ 7062,719 

     

 

ʉʦʬʠʷ (ʩʪʦʣʠʮʘ) 1341,418 

     

 

ʉʪʘʨʘ ɿʘʛʦʨʘ 5148,452 

     

 

ʊʲʨʛʦʚʠʱʝ 2710,674 

      ʍʘʩʢʦʚʦ 5533,245 

     

 

ʐʫʤʝʥ 3395,019 

      ʗʤʙʦʣ 3355,116 

     

 

ʆʙʱʦ: 110986,412 2.811 0.463 1.198 0.197 0.701  

ʆʙʱʘ ʧʣʦʱ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʘʙʨʘʟʠʷ ʚ ɹʲʣʛʘʨʠʷ  5,369 km
2  
(ʧʨʠ 15 m ʰʠʨʠʥʘ ʥʘ ʟʦʥʘʪʘ ʦʪ 

ʯʝʨʥʦʤʦʨʩʢʠʷ ʙʨʷʛ, ʟʘʩʝʛʥʘʪ ʦʪ ʘʙʨʘʟʠʷ) 
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ʊʘʙʣ. 2.7. ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ ʩʨʫʪʠʱʘʪʘ ʧʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʦʙʣʘʩʪʠ  

ʆʙʣʘʩʪ ʇʣʦʱ ʥʘ 

ʦʙʣʘʩʪʪʘ, km
2
 

ʇʣʦʱ ʥʘ ʧʨʦʮʝʩʘ ʩ ʠʥʪʝʥʟʠʚʥʦʩʪ, km
2
 

I_RF 
0,2 0,4 0,6 0,8 1 

ɹʣʘʛʦʝʚʛʨʘʜ 6451,199 8,301 30,398 50,963 49,917 222,862 0,2 

ɹʫʨʛʘʩ 7746,245 0,054 0,079 3,138 2,878 5,086 0,2 

ɺʘʨʥʘ 3820,233 4,433 5,479 11,147 8,127 9,443 0,2 

ɺʝʣʠʢʦ ʊʲʨʥʦʚʦ 4660,962 0,675 4,442 5,919 4,302 9,677 0,6 

ɺʠʜʠʥ 3034,042 0 0 9,875 0,219 2,780 0,4 

ɺʨʘʮʘ 3619,838 0,482 4,122 6,764 4,552 19,084 0,2 

ɻʘʙʨʦʚʦ 2022,608 0,696 1,456 3,825 15,562 4,757 0,2 

ɼʦʙʨʠʯ  4718,567 2,170 1,494 2,530 1,807 2,826 0,2 

ʂʲʨʜʞʘʣʠ 3212,609 1,157 7,762 19,456 9,313 19,789 0,2 

ʂʶʩʪʝʥʜʠʣ 3052,411 0,021 6,475 6,631 2,270 180,005 0,8 

ʃʦʚʝʯ 4133,464 0,463 0,306 2,025 2,527 18,094 0,2 

ʄʦʥʪʘʥʘ 3633,910 0,396 3,560 2,102 1,364 13,697 0,2 

ʇʘʟʘʨʜʞʠʢ 4455,780 3,651 14,461 44,438 15,178 224,973 0,8 

ʇʝʨʥʠʢ 2391,577 0 0,311 1,369 8,384 15,592 0,2 

ʇʣʝʚʝʥ 4652,586 0 0 0 0 0 0 

ʇʣʦʚʜʠʚ 5960,792 2,342 12,644 44,094 13,163 153,471 0,4 

ʈʘʟʛʨʘʜ 2413,857 0 0 0,092 0,271 0,573 0,2 

ʈʫʩʝ 2861,637 0 0 1,803 5,067 4,006 0,2 

ʉʠʣʠʩʪʨʘ 2848,174 0 0 0,146 0,196 0 0,2 

ʉʣʠʚʝʥ 3543,637 0 0,314 2,156 2,462 8,730 0,2 

ʉʤʦʣʷʥ 3205,640 0,079 10,241 56,448 14,984 206,190 1 

ʉʦʬʠʷ 7062,719 0,596 0,430 5,249 6,861 160,896 0,4 

ʉʦʬʠʷ (ʩʪʦʣʠʮʘ) 1341,418 0,514 0,031 2,746 5,498 14,363 0,2 

ʉʪʘʨʘ ɿʘʛʦʨʘ 5148,452 0,055 0,091 0,452 0,834 16,060 0,2 

ʊʲʨʛʦʚʠʱʝ 2710,674 0,471 1,859 1,750 0,358 0,589 0,2 

ʍʘʩʢʦʚʦ 5533,245 0,032 1,379 3,043 2,449 10,044 0,2 

ʐʫʤʝʥ 3395,019 1,961 12,089 8,783 8,029 6,599 0,2 

ʗʤʙʦʣ 3355,116 0 0 0,524 0,300 0,043 0,2 

ʆʙʱʦ: 110986,412 28,547 119,425 297,469 186,872 1330,230 

 ʆʙʱʘ ʧʣʦʱ ʥʘ ʧʨʦʮʝʩʘ ʚ ɹʲʣʛʘʨʠʷ  1962,542 km
2
 

  



˗́̑̓̏̄̑́̉̑́̎̆̕ ̎́ ̠̄̆̏̌̏̇̋̉ ̑̉̒̋ ̅̆̋̆̍̃̑̉ φτυϊ ̄Ȣ 
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ʊʘʙʣ. 2.8. ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ ʩʚʣʘʯʠʱʥʠʪʝ ʧʨʦʮʝʩʠ ʧʦ ʦʙʣʘʩʪʠ  

ʆʙʣʘʩʪ ʇʣʦʱ ʥʘ 

ʦʙʣʘʩʪʪʘ, km
2
 

ʇʣʦʱ ʥʘ ʧʨʦʮʝʩʘ ʩ ʠʥʪʝʥʟʠʚʥʦʩʪ, km
2
 I_SW 

0,2 0,4 0,6 0,8 1 

ɹʣʘʛʦʝʚʛʨʘʜ 6451,199 0,0060 0,0447 0,0171 0,3288 0,3313 0,2 

ɹʫʨʛʘʩ 7746,245 0,0032 0,0491 0,2973 0,7476 0,0000 0,2 

ɺʘʨʥʘ 3820,233 0,0043 0,0842 41,9310 0,6996 0,1269 1 

ɺʝʣʠʢʦ ʊʲʨʥʦʚʦ 4660,962 0,0073 0,0995 0,1784 3,1599 1,7247 0,4 

ɺʠʜʠʥ 3034,042 0,0007 0,0016 0,1667 9,9655 3,2371 1 

ɺʨʘʮʘ 3619,838 0,0009 0,0295 0,0829 8,3467 3,7232 0,8 

ɻʘʙʨʦʚʦ 2022,608 0,0113 0,0899 0,0798 0,8487 0,2516 0,2 

ɼʦʙʨʠʯ  4718,567 0 0,1185 9,7230 1,3800 1,3014 0,6 

ʂʲʨʜʞʘʣʠ 3212,609 0,0019 0,0415 0,0613 1,8742 0,1211 0,4 

ʂʶʩʪʝʥʜʠʣ 3052,411 0,0023 0,0730 0,4154 0,2236 0,0381 0,2 

ʃʦʚʝʯ 4133,464 0,0021 0,0281 0,0496 0,2000 0,1577 0,2 

ʄʦʥʪʘʥʘ 3633,910 0 0,0023 0,0045 31,6645 5,1817 1 

ʇʘʟʘʨʜʞʠʢ 4455,780 0,0013 0,0018 0,0067 0,0138 0 0,2 

ʇʝʨʥʠʢ 2391,577 0,0033 0,0886 0,2566 0,9634 0 0,2 

ʇʣʝʚʝʥ 4652,586 0,0037 0,0239 0,8229 11,1403 7,5916 0,8 

ʇʣʦʚʜʠʚ 5960,792 0,0031 0,0165 0,0400 0,3179 0 0,2 

ʈʘʟʛʨʘʜ 2413,857 00 0 0,0006 0,0010 0 0,2 

ʈʫʩʝ 2861,637 0 0,0043 0,0184 0,0438 1,6460 0,4 

ʉʠʣʠʩʪʨʘ 2848,174 0,0025 0,0073 0,0333 0,1050 0,0210 0,2 

ʉʣʠʚʝʥ 3543,637 0,0006 0,0110 0,0274 0,1028 0,0000 0,2 

ʉʤʦʣʷʥ 3205,640 0,0097 0,0359 0,0773 7,4247 0,2706 0,6 

ʉʦʬʠʷ ʦʙʣʘʩʪ 7062,719 0,0087 0,0228 0,0352 0,0818 0,4978 0,2 

ʉʦʬʠʷ (ʩʪʦʣʠʮʘ) 1341,418 0,0038 0,0332 0,0806 1,0855 0 0,4 

ʉʪʘʨʘ ɿʘʛʦʨʘ 5148,452 0 0 0 0,0175 0 0,2 

ʊʲʨʛʦʚʠʱʝ 2710,674 0,0012 0,0217 0,1161 0,2106 1,0732 0,2 

ʍʘʩʢʦʚʦ 5533,245 0,0001 0,0010 0,0003 0,0280 0 0,2 

ʐʫʤʝʥ 3395,019 0 0,0078 0,0204 0,1155 0 0,2 

ʗʤʙʦʣ 3355,116 0 0 0 0 0 0 

ʆʙʱʦ: 110986,412 0,078 0,938 54,543 81,091 27,295 

 ʆʙʱʘ ʧʣʦʱ ʥʘ ʧʨʦʮʝʩʘ ʚ ɹʲʣʛʘʨʠʷ   163,944 km
2
 

 

  



˗́̑̓̏̄̑́̉̑́̎̆̕ ̎́ ̠̄̆̏̌̏̇̋̉ ̑̉̒̋ ̅̆̋̆̍̃̑̉ φτυϊ ̄Ȣ 
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ʊʘʙʣ. 2.9. ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ ʢʘʣʥʦ-ʢʘʤʝʥʥʠʪʝ ʧʦʨʦʠ ʧʦ ʦʙʣʘʩʪʠ 

ʆʙʣʘʩʪ ʇʣʦʱ ʥʘ 

ʦʙʣʘʩʪʪʘ, km
2
 

ʇʣʦʱ ʥʘ ʧʨʦʮʝʩʘ ʩ ʠʥʪʝʥʟʠʚʥʦʩʪ, km
2
 I_SW 

0,2 0,4 0,6 0,8 1 

ɹʣʘʛʦʝʚʛʨʘʜ 6451,199 0.0146 0 0.0791 0.0674 0.1843 0.4 

ɹʫʨʛʘʩ 7746,245       

ɺʘʨʥʘ 3820,233 0 0 0.0088 1.2719 0 0.6 

ɺʝʣʠʢʦ ʊʲʨʥʦʚʦ 4660,962 

      ɺʠʜʠʥ 3034,042 

      ɺʨʘʮʘ 3619,838 

      ɻʘʙʨʦʚʦ  2022,608 

     

 

ɼʦʙʨʠʯ 4718,593       

ʂʲʨʜʞʘʣʠ 3212,609 0 0 0 0 12.9269 1 

ʂʶʩʪʝʥʜʠʣ 3052,411 0 0 0.0229 0 0 0.2 

ʃʦʚʝʯ 4133,464 

      ʄʦʥʪʘʥʘ 3633,910 

      ʇʘʟʘʨʜʞʠʢ 4455,780 

     

 

ʇʝʨʥʠʢ 2391,577 

     

 

ʇʣʝʚʝʥ 4652,586 

      ʇʣʦʚʜʠʚ 5960,792 

     

 

ʈʘʟʛʨʘʜ 2413,857 

      ʈʫʩʝ 2861,637 

      ʉʠʣʠʩʪʨʘ 2848,174 

      ʉʣʠʚʝʥ 3543,637 

     

 

ʉʤʦʣʷʥ 3205,640 

     

 

ʉʦʬʠʷ ʦʙʣʘʩʪ 7062,719 0 0 5.0500 0 0 0.4 

ʉʦʬʠʷ (ʩʪʦʣʠʮʘ) 1341,418 0 0 1.9286 0 0 0.6 

ʉʪʘʨʘ ɿʘʛʦʨʘ 5148,452 0 0 0 7.9161 0 0.8 

ʊʲʨʛʦʚʠʱʝ 2710,674 

      ʍʘʩʢʦʚʦ 5533,245 

     

 

ʐʫʤʝʥ 3395,019 

      ʗʤʙʦʣ 3355,116 

     

 

ʆʙʱʦ: 110986,412 0.0146 0 7.0894 9.2554 13.1112  

ʆʙʱʘ ʧʣʦʱ ʥʘ ʧʨʦʮʝʩʘ ʢʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ ʚ ɹʲʣʛʘʨʠʷ  29,471 km
2  

 

 

  



˗́̑̓̏̄̑́̉̑́̎̆̕ ̎́ ̠̄̆̏̌̏̇̋̉ ̑̉̒̋ ̅̆̋̆̍̃̑̉ φτυϊ ̄Ȣ 
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ʊʘʙʣ. 2.10. ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʧʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ ʧʦ ʦʙʣʘʩʪʠ  

ʆʙʣʘʩʪ ʇʣʦʱ ʥʘ 

ʦʙʣʘʩʪʪʘ, km
2
 

ʇʣʦʱ ʥʘ ʧʨʦʮʝʩʘ ʩ ʠʥʪʝʥʟʠʚʥʦʩʪ, km
2
 I_SW 

0,2 0,4 0,6 0,8 1 

ɹʣʘʛʦʝʚʛʨʘʜ 6451,199 

     

 

ɹʫʨʛʘʩ 7746,245 

     

 

ɺʘʨʥʘ 3820,233 632,978 0 0 0 0 0,2 

ɺʝʣʠʢʦ ʊʲʨʥʦʚʦ 4660,962 638,749 290,455 149,140 208,013 42,181 0,4 

ɺʠʜʠʥ 3034,042 777,953 42,821 2,356 0 0 0,2 

ɺʨʘʮʘ 3619,838 301,320 400,189 459,483 354,542 31,195 0,8 

ɻʘʙʨʦʚʦ  2022,608 

     

 

ɼʦʙʨʠʯ 4718,593 1972,754 504,588 427,089 376,958 0,000 0,8 

ʂʲʨʜʞʘʣʠ 3212,609 

     

 

ʂʶʩʪʝʥʜʠʣ 3052,411 

     

 

ʃʦʚʝʯ 4133,464 91,482 0 0 0 0 0,2 

ʄʦʥʪʘʥʘ 3633,910 425,248 164,001 411,525 362,126 0 0,6 

ʇʘʟʘʨʜʞʠʢ 4455,780 

     

 

ʇʝʨʥʠʢ 2391,577 

     

 

ʇʣʝʚʝʥ 4652,586 632,693 416,289 741,777 668,717 144,494 1 

ʇʣʦʚʜʠʚ 5960,792 

     

 

ʈʘʟʛʨʘʜ 2413,857 1721,537 112,560 0,000 0,000 0,000 0,6 

ʈʫʩʝ 2861,637 629,504 647,077 418,322 154,636 0,003 1 

ʉʠʣʠʩʪʨʘ 2848,174 448,766 673,697 482,302 587,251 0 1 

ʉʣʠʚʝʥ 3543,637 

     

 

ʉʤʦʣʷʥ 3205,640 

     

 

ʉʦʬʠʷ 7062,719 

     

 

ʉʦʬʠʷ (ʩʪʦʣʠʮʘ) 1341,418 

     

 

ʉʪʘʨʘ ɿʘʛʦʨʘ 5148,452 

     

 

ʊʲʨʛʦʚʠʱʝ 2710,674 389,131 0 0 0 0 0,2 

ʍʘʩʢʦʚʦ 5533,245 

     

 

ʐʫʤʝʥ 3395,019 1038,954 0 0 0 0 0,2 

ʗʤʙʦʣ 3355,116 

     

 

ʆʙʱʦ: 110986,412 9701,067 3251,677 3091,993 2712,244 217,873  

ʆʙʱʘ ʧʣʦʱ ʥʘ ʧʨʦʮʝʩʘ ʚ ɹʲʣʛʘʨʠʷ 18 974,854 km
2 
 

  



˗́̑̓̏̄̑́̉̑́̎̆̕ ̎́ ̠̄̆̏̌̏̇̋̉ ̑̉̒̋ ̅̆̋̆̍̃̑̉ φτυϊ ̄Ȣ 

 

ɻʝʦʣʦʛʠʯʝʩʢʠ ʠʥʩʪʠʪʫʪ - ɹɸʅ ̒̓̑Ȣ 70 
 

 

ʊʘʙʣ. 2.11. ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʧʨʦʪʠʯʘʥʝ ʧʦ ʦʙʣʘʩʪʠ  

ʆʙʣʘʩʪ ʇʣʦʱ ʥʘ 

ʦʙʣʘʩʪʪʘ, km
2
 

ʇʣʦʱ ʥʘ ʧʨʦʮʝʩʘ ʩ ʠʥʪʝʥʟʠʚʥʦʩʪ, km
2
 I_SW 

0,2 0,4 0,6 0,8 1 

ɹʣʘʛʦʝʚʛʨʘʜ 6451,199 98,399 50,912 69,828 4,558 31,960 0.4 

ɹʫʨʛʘʩ 7746,245 160,724 103,495 102,464 17,603 0 0.2 

ɺʘʨʥʘ 3820,233 90,902 64,470 114,512 4,762 0 0.4 

ɺʝʣʠʢʦ ʊʲʨʥʦʚʦ 4660,962 23,199 71,010 96,087 236,429 0,561 0.6 

ɺʠʜʠʥ 3034,042 64,486 19,063 18,656 107,571 0,000 0.4 

ɺʨʘʮʘ 3619,838 155,260 2,747 47,728 64,959 0,000 0.4 

ɻʘʙʨʦʚʦ  2022.608 

     

 

ɼʦʙʨʠʯ 4718.567 6,078 1,172 2,378 6,672 5,721 0.2 

ʂʲʨʜʞʘʣʠ 3212,609 0,069 0 0 0 0  

ʂʶʩʪʝʥʜʠʣ 3052,411 155,198 15,040 3,420 26,186 3,483 0.2 

ʃʦʚʝʯ 4133,464 43,041 27,482 32,801 0 0 0.2 

ʄʦʥʪʘʥʘ 3633,910 110,810 25,975 10,848 36,602 0 0.2 

ʇʘʟʘʨʜʞʠʢ 4455,780 36,613 13,804 49,686 242,566 0 0.6 

ʇʝʨʥʠʢ 2391,577 166,646 0 0 0 0 0.2 

ʇʣʝʚʝʥ 4652,586 31,908 40,351 391,838 361,112 0 0.8 

ʇʣʦʚʜʠʚ 5960,792 7,049 54,765 84,567 234,722 204,098 0.8 

ʈʘʟʛʨʘʜ 2413,857 23,730 40,035 0 0 0 0.2 

ʈʫʩʝ 2861,637 5,377 52,195 39,891 63,301 83,141 0.6 

ʉʠʣʠʩʪʨʘ 2848,174 59,468 16,391 13,258 36,003 53,497 0.4 

ʉʣʠʚʝʥ 3543,637 27,008 21,640 109,159 0,000 0,000 0.2 

ʉʤʦʣʷʥ 3205,640 3,062 0 0 0 0 0.2 

ʉʦʬʠʷ ʦʙʣʘʩʪ 7062,719 68,403 220,170 33,621 10,027 0,000 0.2 

ʉʦʬʠʷ (ʩʪʦʣʠʮʘ) 1341,418 14,236 18,457 94,439 51,199 11,783 1 

ʉʪʘʨʘ ɿʘʛʦʨʘ 5148,452 66,169 69,110 47,255 6,135 50,446 0.4 

ʊʲʨʛʦʚʠʱʝ 2710,674 30,387 60,997 0 0 0 0.2 

ʍʘʩʢʦʚʦ 5533,245 102,091 65,882 119,408 58,609 34,238 0.4 

ʐʫʤʝʥ 3395,019 122,231 8,017 0 0 0 0.2 

ʗʤʙʦʣ 3355,116 57,427 118,031 111,349 0 0 0.4 

ʆʙʱʦ: 110986,412 1729,970 1181,209 1593,196 1569,017 478,928  

ʆʙʱʘ ʧʣʦʱ ʥʘ ʧʨʦʮʝʩʘ ʚ ɹʲʣʛʘʨʠʷ   6552,321 km
2
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ʊʘʙʣ. 2.12. ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʥʘʙʲʙʚʘʥʝ ʧʦ ʦʙʣʘʩʪʠ  

ʆʙʣʘʩʪ ʇʣʦʱ ʥʘ 

ʦʙʣʘʩʪʪʘ, km
2
 

ʇʣʦʱ ʥʘ ʧʨʦʮʝʩʘ ʩ ʠʥʪʝʥʟʠʚʥʦʩʪ, km
2
 I_SW 

0,2 0,4 0,6 0,8 1 

ɹʣʘʛʦʝʚʛʨʘʜ 6451,199 0 6,172 0 0 0 0,2 

ɹʫʨʛʘʩ 7746,245 14,895 0,860 0 0 0 0,2 

ɺʘʨʥʘ 3820,233 0 0 0 0 0  

ɺʝʣʠʢʦ ʊʲʨʥʦʚʦ 4660,962 0 0 0 0 0  

ɺʠʜʠʥ 3034,042 58,961 197,552 0 0 0 0,4 

ɺʨʘʮʘ 3619,838 0,557 10,740 0 0 0 0,2 

ɻʘʙʨʦʚʦ 2022,608 0 0 0 0 0  

ɼʦʙʨʠʯ  4718,567 0 0 0 0 0  

ʂʲʨʜʞʘʣʠ 3212,609 0 0 0 0 0  

ʂʶʩʪʝʥʜʠʣ 3052,411 13,240 6,301 39,901 22,118 0 0,2 

ʃʦʚʝʯ 4133,464 0 0 0 0 0  

ʄʦʥʪʘʥʘ 3633,910 13,500 70,867 0 0 0 0,2 

ʇʘʟʘʨʜʞʠʢ 4455,780 0 0 0 0 0  

ʇʝʨʥʠʢ 2391,577 3,721 21,955 50,357 14,299 0 0,4 

ʇʣʝʚʝʥ 4652,586 0 0 0 0 0  

ʇʣʦʚʜʠʚ 5960,792 0 0 0 0 0  

ʈʘʟʛʨʘʜ 2413,857 0 0 0,345 0 0 0,2 

ʈʫʩʝ 2861,637 0 0 10,989 0 0 0,2 

ʉʠʣʠʩʪʨʘ 2848,174 0 0 0 0 0  

ʉʣʠʚʝʥ 3543,637 0 0,001 1,182 16,353 0 0,2 

ʉʤʦʣʷʥ 3205,640 0 0 0 0 0  

ʉʦʬʠʷ ʦʙʣʘʩʪ 7062,719 4,230 9,022 70,711 0 0 0,2 

ʉʦʬʠʷ (ʩʪʦʣʠʮʘ) 1341,418 27,561 44,358 107,303 0 0 0,6 

ʉʪʘʨʘ ɿʘʛʦʨʘ 5148,452 84,920 271,624 417,137 140,413 0 0,8 

ʊʲʨʛʦʚʠʱʝ 2710,674 0 0 0 0 0  

ʍʘʩʢʦʚʦ 5533,245 89,966 41,991 173,625 0,979 0 0,4 

ʐʫʤʝʥ 3395,019 0 0 46,285 0 0 0,2 

ʗʤʙʦʣ 3355,116 0 5,419 0 2,917 0 0,2 

ʆʙʱʦ: 110986,412 311,551 686,861 917,833 197,079 0  

ʆʙʱʘ ʧʣʦʱ ʥʘ ʧʨʦʮʝʩʘ ʚ ɹʲʣʛʘʨʠʷ 2113,324 km
2
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ʆʙʣʘʩʪ ɹʣʘʛʦʝʚʛʨʘʜ 

ʈʝʣʝʬ 

ʈʝʣʝʬʲʪ ʥʘ ʦʙʣʘʩʪʪʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʠʟʢʣʶʯʠʪʝʣʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ -  ʦʪ 

ʚʠʩʦʢʦʧʣʘʥʠʥʩʢʠ ʜʦ ʢʦʪʣʦʚʠʥʝʥ. ɺ ʦʙʣʘʩʪʪʘ ʩʝ ʚʢʣʶʯʚʘʪ ʠʟʮʷʣʦ ʠʣʠ ʦʪʯʘʩʪʠ ʥʘʡ-

ʚʠʩʦʢʠʪʝ ʧʣʘʥʠʥʠ ʚ ɹʲʣʛʘʨʠʷ ï ʈʠʣʘ, ʇʠʨʠʥ ʠ ʈʦʜʦʧʠ, ʚ ʢʦʠʪʦ ʠʤʘ ʪʝʨʠʪʦʨʠʠ ʩ 

ʚʠʩʦʢʦʧʣʘʥʠʥʩʢʠ,  ʩʨʝʜʥʦʧʣʘʥʠʥʩʢʠ ʠ ʧʨʝʜʧʣʘʥʠʥʩʢʠ ʨʝʣʝʬ. ʄʘʢʘʨ ʠ ʩ ʧʦ-ʤʘʣʢʘ 

ʚʠʩʦʯʠʥʘ, ʥʦ ʩ  ʧʣʘʥʠʥʩʢʠ ʨʝʣʝʬ ʩʘ ʠ ʯʘʩʪʠʪʝ ʦʪ ʦʩʪʘʥʘʣʠʪʝ ʧʣʘʥʠʥʠ ʚ ʛʨʘʥʠʮʠʪʝ 

ʥʘ ʦʙʣʘʩʪʪʘ. ʇʦ ʜʦʣʠʥʠʪʝ ʥʘ ʨʝʢʠʪʝ ʉʪʨʫʤʘ ʠ ʄʝʩʪʘ ʩʘ ʬʦʨʤʠʨʘʥʠ ʨʝʜʠʮʘ 

ʢʦʪʣʦʚʠʥʠ ï ɹʣʘʛʦʝʚʛʨʘʜʩʢʘ, ʉʠʤʠʪʣʠʡʩʢʦ-ʆʨʘʥʦʚʩʢʘ, ʉʘʥʜʘʥʩʢʦ-ʇʝʪʨʠʯʢʘ, 

ʈʘʟʣʦʞʢʘ ʠ ɻʦʮʝʜʝʣʯʝʚʩʢʘ 

ɻʝʦʣʦʞʢʠ ʦʩʦʙʝʥʦʩʪʠ 

ʆʩʦʛʦʚʩʢʦ-ɹʝʣʘʩʠʰʢʘ ʧʣʘʥʠʥʩʢʘ ʨʝʜʠʮʘ ʠ ʜʦʣʠʥʘʪʘ ʥʘ ʨʝʢʘ ʉʪʨʫʤʘ 

ʆʩʦʛʦʚʩʢʦ-ɹʝʣʘʩʠʰʢʘʪʘ ʧʣʘʥʠʥʩʢʘ ʨʝʜʠʮʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʤʥʦʛʦ ʩʣʦʞʥʘ 

ʪʝʢʪʦʥʠʢʘ ʠ ʧʝʪʨʦʛʨʘʬʠʷ, ʢʦʷʪʦ ʝ ʩʧʝʮʠʬʠʯʥʘ ʟʘ ʚʩʷʢʘ ʦʪʜʝʣʥʘ ʨʝʛʠʦʥʘʣʥʘ 

ʝʜʠʥʠʮʘ. 

ʄʘʩʠʚʲʪ ʥʘ ʆʩʦʛʦʚʦ ʝ ʠʟʛʨʘʜʝʥ ʦʪ ʧʣʫʪʦʥ ʩ ʭʝʨʮʠʥʩʢʘ ʚʲʟʨʘʩʪ (ʬʦʨʤʠʨʘʥ ʚ 

ʢʨʘʷ ʥʘ ʧʘʣʝʦʟʦʷ). ʇʨʠʧʦʢʨʠʪ ʝ ʦʪ ʢʨʠʩʪʘʣʠʥʥʘ ʤʘʥʪʠʷ ʩ ʜʦʧʘʣʝʦʟʦʡʩʢʘ ʠ 

ʧʘʣʝʦʟʦʡʩʢʘ ʚʲʟʨʘʩʪ. ɺ ʩʪʨʫʢʪʫʨʥʦ ʦʪʥʦʰʝʥʠʝ ʆʩʦʛʦʚʦ ʝ ʠʟʛʨʘʜʝʥʘ ʦʪ 

ʝʜʥʦʠʤʝʥʥʘʪʘ ʘʥʪʠʢʣʠʥʘʣʘ. ɺ ʧʝʨʠʬʝʨʠʷʪʘ ʥʘ ʘʥʪʠʢʣʠʥʘʣʘʪʘ ʩʝ ʨʘʟʢʨʠʚʘʪ 

ʧʣʠʦʮʝʥʩʢʠ ʩʝʜʠʤʝʥʪʠ. ʇʣʘʥʠʥʠʪʝ ɺʣʘʭʠʥʘ, ʄʘʣʘʰʝʚʩʢʘ ʠ ʆʛʨʘʞʜʝʥ ʩʘ ʠʟʛʨʘʜʝʥʠ 

ʦʪ ʜʦʧʘʣʝʦʟʦʡʩʢʠ ʠ ʧʘʣʝʦʟʦʡʩʢʠ ʤʝʪʝʤʦʨʬʠʪʠ, ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʛʥʘʡʩʠ, ʩʣʶʜʝʥʠ 

ʰʠʩʪʠ, ʘʤʬʠʙʦʣʦʰʠʩʪʠ ʠ ʭʣʦʨʠʪʦʰʠʩʪʠ. ʈʘʟʢʨʠʚʘʪ ʩʝ ʠ ʚʫʣʢʘʥʩʢʠ ʩʢʘʣʠ ʩ ʤʣʘʜʘ 

ʚʲʟʨʘʩʪ - ʪʨʘʭʠʘʥʜʝʥʟʠʪʠ, ʢʦʠʪʦ ʠʟʛʨʘʞʜʘʪ ʢʦʥʫʩʘ ʥʘ ʦʪʜʘʚʥʘ ʠʟʛʘʩʥʘʣʠʷ ʠ 

ʝʨʦʟʠʨʘʥ ʚʫʣʢʘʥ ʂʦʞʫʭ. 

ʍʦʨʩʪʦʚʘʪʘ ʧʣʘʥʠʥʘ ɹʝʣʘʩʠʮʘ ʝ ʠʟʛʨʘʜʝʥʘ ʦʪ ʩʠʣʥʦ ʩʤʘʯʢʘʥʠ ʚ ʪʝʢʪʦʥʩʢʦ 

ʦʪʥʦʰʝʥʠʝ ʛʥʘʡʩʠ ʠ ʩʣʶʜʝʥʠ ʰʠʩʪʠ ʩ ʧʘʣʝʦʟʦʡʩʢʘ ʠ ʜʦʧʘʣʝʦʟʦʡʩʢʘ ʚʲʟʨʘʩʪ. 

ɺ ʦʙʣʘʩʪʪʘ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʠʤʘ ʛʨʘʙʝʥʲʪ ʥʘ ʨ.ʉʪʨʫʤʘ. ʊʦʡ ʟʘʧʦʯʚʘ ʜʘ ʩʝ 

ʬʦʨʤʠʨʘ ʥʘ ʛʨʘʥʠʮʘʪʘ ʥʘ ʤʝʟʦʟʦʷ ʠ ʧʘʣʦʛʝʥʘ. ɼʲʥʘʪʘ ʥʘ ʢʦʪʣʦʚʠʥʠʪʝ ʚ ʜʦʣʠʥʘʪʘ ʥʘ 

ʉʪʨʫʤʘ ʩʘ ʟʘʝʪʠ ʦʪ ʧʣʠʦʮʝʥʩʢʠ ʩʝʜʠʤʝʥʪʠ ʩ ʨʘʟʣʠʯʥʘ ʜʝʙʝʣʠʥʘ. ʅʘʡ-ʛʦʣʷʤʘ 
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ʩʣʦʞʥʦʩʪ ʚ ʪʝʢʪʦʥʩʢʦ ʦʪʥʦʰʝʥʠʝ ʧʦʢʘʟʚʘ ʉʘʥʜʘʥʩʢʦ-ʇʝʪʨʠʯʢʘʪʘ ʢʦʪʣʦʚʠʥʘ - 

ʨʝʟʫʣʪʘʪ ʦʪ ʢʨʲʩʪʦʩʚʘʥʝʪʦ ʥʘ ʜʚʘ ʛʨʘʙʝʥʘ - ʉʪʨʫʤʩʢʠʷ ʠ ʪʦʟʠ ʥʘ ʨ.ʉʪʨʫʤʝʰʥʠʮʘ. 

ʈʠʣʘ, ʇʠʨʠʥ ʠ ʜʦʣʠʥʘʪʘ ʥʘ ʨʝʢʘ ʄʝʩʪʘ 

ʈʠʣʘ ʧʣʘʥʠʥʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʯʘʩʪ ʦʪ ɿʘʧʘʜʥʦʨʦʜʦʧʩʢʘʪʘ ʘʥʪʠʢʣʠʥʘʣʥʘ ʩʪʨʫʢʪʫʨʘ. 

ʀʟʛʨʘʜʝʥʘ ʝ ʦʪ ʛʨʘʥʠʪʝʥ ʧʣʫʪʦʥ ʩ ʭʝʨʮʠʥʩʢʘ ʚʲʟʨʘʩʪ, ʢʦʡʪʦ ʝ ʚʥʝʜʨʝʥ ʤʝʞʜʫ 

ʜʦʧʘʣʝʦʟʦʡʩʢʘʪʘ ʠ ʧʘʣʝʦʟʦʡʩʢʘʪʘ ʤʝʪʘʤʦʨʬʥʘ ʤʘʥʪʠʷ. ʇʨʠ ʪʦʟʠ ʢʦʥʪʘʢʪ ʛʨʘʥʠʪʠʪʝ 

ʧʨʝʭʦʞʜʘʪ ʚ ʛʨʘʥʠʪʦʛʥʘʡʩʠ, ʘ ʛʨʘʥʠʪʦʛʥʘʡʩʠʪʝ ʧʨʝʭʦʞʜʘʪ ʚ ʛʥʘʡʩʠ. ɺ ʧʝʨʠʬʝʨʠʷʪʘ 

ʥʘ ʤʘʥʪʠʷʪʘ ʛʥʘʡʩʠʪʝ ʩʝ ʟʘʤʝʥʷʪ ʩʲʩ ʩʣʶʜʝʥʠ ʰʠʩʪʠ. 

ɺ ʧʦʜʥʦʞʠʝʪʦ ʥʘ ʈʠʣʘ, ʥʘ ʜʦʧʠʨʘ ʩ ʦʛʨʘʜʥʠʪʝ ʢʦʪʣʦʚʠʥʠ, ʩʘ ʫʩʪʘʥʦʚʝʥʠ 

ʧʘʣʝʦʛʝʥʩʢʠ ʠ ʧʣʠʦʮʝʥʩʢʠ ʩʝʜʠʤʝʥʪʠ, ʧʦʢʨʠʪʠ ʩ ʢʚʘʪʝʨʥʝʨʥʠ ʨʝʯʥʦ-ʣʝʜʥʠʢʦʚʠ 

ʥʘʩʣʘʛʠ. 

ɺ ʢʨʘʷ ʥʘ ʧʘʣʝʦʛʝʥʘ ʧʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ ʛʝʦʣʦʞʢʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʈʠʣʘ ʩʝ ʝ 

ʥʘʤʠʨʘʣʘ ʧʦʜ ʥʠʚʦʪʦ ʥʘ ʧʨʦʩʪʦʨʝʥ ʚʦʜʝʥ ʙʘʩʝʡʥ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʭʝʨʮʠʥʩʢʠʷʪ 

ʛʲʥʢʦʚ ʩʪʨʦʝʞ ʥʘ ʈʠʣʘ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʩʪʘʨ, ʘ ʥʝʡʥʠʷʪ ʨʝʣʝʬ ʝ ʬʦʨʤʠʨʘʥ ʚ ʪʝʯʝʥʠʝ 

ʥʘ ʥʝʦʛʝʥʘ ʠ ʢʚʘʪʝʨʥʝʨʘ. 

ʇʠʨʠʥ ʧʨʝʜʩʪʘʚʣʷʚʘ ʚʠʩʦʢʦ ʠʟʜʠʛʥʘʪ ʙʣʦʢ ʦʪ ʟʝʤʥʘʪʘ ʢʦʨʘ. ɺ ʪʝʢʪʦʥʩʢʦ 

ʦʪʥʦʰʝʥʠʝ ʝ ʭʦʨʩʪ, ʠʟʛʨʘʜʝʥ ʦʪ ʛʨʘʥʠʪʠ. ɺ ʮʝʥʪʨʘʣʥʘʪʘ ʯʘʩʪ ʥʘ ʧʣʘʥʠʥʘʪʘ ʚ 

ʨʝʟʫʣʪʘʪ ʦʪ ʜʝʥʫʜʘʮʠʦʥʥʠ ʧʨʦʮʝʩʠ ʛʨʘʥʠʪʠʪʝ ʩʝ ʨʘʟʢʨʠʚʘʪ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ. ɺ 

ʧʝʨʠʬʝʨʥʠʪʝ ʯʘʩʪʠ ʩʘ ʟʘʧʘʟʝʥʠ ʤʝʪʘʤʦʨʬʥʠ ʩʢʘʣʠ (ʤʨʘʤʦʨʠ, ʛʥʘʡʩʠ, ʰʠʩʪʠ), ʢʦʠʪʦ 

ʩʘ ʧʦʢʨʠʚʘʣʠ ʛʨʘʥʠʪʥʦʪʦ ʷʜʨʦ ʥʘ ʧʣʘʥʠʥʘʪʘ. ʍʘʨʘʢʪʝʨʥʠ ʟʘ ʉʝʚʝʨʝʥ ʇʠʨʠʥ ʩʘ 

ʤʨʘʤʦʨʠʪʝ. ɺ ʶʛʦʟʘʧʘʜʥʦʪʦ ʧʦʜʥʦʞʠʝ ʥʘ ʇʠʨʠʥ ʩʘ ʦʪʣʦʞʝʥʠ ʜʝʙʝʣʠ ʧʣʠʦʮʝʥʩʢʠ 

ʧʝʩʲʯʣʠʚʠ ʥʘʩʣʘʛʠ. ɺ ʪʷʭ ʦʪ ʜʝʡʥʦʩʪʪʘ ʥʘ ʜʲʞʜʦʚʥʠʪʝ ʚʦʜʠ ʩʘ ʦʙʨʘʟʫʚʘʥʠ 

ʄʝʣʥʠʰʢʠʪʝ ʧʠʨʘʤʠʜʠ. 

ʈʘʟʣʦʞʢʘʪʘ ʠ ɻʦʮʝʜʝʣʯʝʚʩʢʘʪʘ ʢʦʪʣʦʚʠʥʠ ʩʘ ʦʙʨʘʟʫʚʘʥʠ ʚʲʨʭʫ ʛʨʘʙʝʥʠ. ʊʝ ʩʘ 

ʟʘʧʲʣʥʝʥʠ ʩ ʪʝʨʮʠʝʨʥʠ ʩʝʜʠʤʝʥʪʠ ʠ ʚʫʣʢʘʥʩʢʠ ʩʢʘʣʠ, ʧʨʠʧʦʢʨʠʪʠ ʥʘ ʤʝʩʪʘ ʩ 

ʢʚʝʪʝʨʥʝʨʥʠ ʨʝʯʥʠ ʥʘʩʣʘʛʠ. 

ʊʦʟʠ ʩʣʦʞʝʥ ʨʝʣʝʬ ʠ ʨʘʟʥʦʨʦʜʝʥ ʛʝʦʣʦʞʢʠ ʩʪʨʦʝʞ ʦʧʨʝʜʝʣʷ ʠ ʚʠʩʦʢʘʪʘ 

ʩʪʝʧʝʥ ʥʘ ʛʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ ʥʘ ʦʙʣʘʩʪʪʘ ï ʚʠʞ ʪʘʙʣʠʮʘ (2.13.) ʟʘ ʛʝʦʣʦʞʢʘʪʘ 

ʦʧʘʩʥʦʩʪ ʥʘ ʦʙʣʘʩʪʪʘ.  
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ʊʘʙʣʠʮʘ 2.13. ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ɹʣʘʛʦʝʚʛʨʘʜ 

ʆʙʣʘʩʪ 
ʇ
ʣ
ʦ
ʱ 

(
ʢ
ʤ

2
) 

ʅ
ʦ
ʤ
ʝ
ʨ
 
ʧ
ʦ
 

ʨ
ʝʜ
 

ɻʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ - ʧʨʦʮʝʩ I  G 
(Gԋ)

% 
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6
4

4
9 

1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0.4 1  4,4 1.76 

2 ɽʨʦʟʠʷ (ER) 0.6 2 8,9 5.34 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9 0 

4 ʉʨʫʪʠʱʘ (RF) 0.2 5 22,2 4.44 

5 ʉʚʣʘʯʠʱʘ (LS) 0.2 4 17,8 3.56 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF) 0.4 5 22,2 8.88 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL)   2 8,9 0 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 0.4 1 4,4 1.76 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW) 0.2 0,5 2,2 0.44 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

 

  25.30 

 

ʆʙʣʘʩʪ ɹʫʨʛʘʩ 

ʈʝʣʝʬ 

ʈʝʣʝʬʲʪ ʥʘ ʦʙʣʘʩʪʪʘ ʝ ʨʘʟʥʦʦʙʨʘʟʝʥ ï ʦʪ ʩʝʚʝʨ ʥʘ ʶʛ ʩʝ ʨʝʜʫʚʘʪ ʯʘʩʪʠ ʦʪ ʉʪʘʨʘ 

ʧʣʘʥʠʥʘ ʠ ɿʘʜʙʘʣʢʘʥʩʢʠʪʝ ʢʦʪʣʦʚʠʥʠ (ʉʣʠʚʝʥʩʢʘ, ʂʘʨʥʦʙʘʪʩʢʘ ʠ ɸʡʪʦʩʢʘ), 

ɹʫʨʛʘʩʢʘʪʘ ʥʠʟʠʥʘ, ʉʨʝʜʥʦʪʫʥʜʞʘʥʩʢʘʪʘ ʥʠʟʠʥʘ ʠ ʜʨʝʙʥʦʭʲʣʤʠʩʪʘ ʦʙʣʘʩʪ, 

ʉʘʢʘʨʩʢʦ-ʉʪʨʘʥʜʞʘʥʩʢʘʪʘ ʭʲʣʤʠʩʪʘ ʠ ʥʠʩʢʦʧʣʘʥʠʥʩʢʘ ʧʦʜʦʙʣʘʩʪ.  

ʏʝʨʥʦʤʦʨʩʢʦʪʦ ʢʨʘʡʙʨʝʞʠʝ ʝ ʩʠʣʥʦ ʨʘʟʯʣʝʥʝʥʦ. ʆʬʦʨʤʝʥʠ ʩʘ ʢʨʘʡʙʨʝʞʥʠ 

ʝʟʝʨʘ ʠ ʙʣʘʪʘ, ʤʥʦʛʦʙʨʦʡʥʠ ʟʘʣʠʚʠ ʠ ʧʦʣʫʦʩʪʨʦʚʠ, ʣʘʛʫʥʠ ʠ ʣʠʤʘʥʠ. 

ɻʝʦʣʦʞʢʠ ʦʩʦʙʝʥʦʩʪʠ 

ɺ ʛʝʦʣʦʞʢʠʷ ʩʪʨʦʝʞ ʥʘ ʨʘʡʦʥʘ ʫʯʘʩʪʚʘʪ ʩʢʘʣʥʠ ʬʦʨʤʘʮʠʠ ʦʪ ʮʝʣʠʷ ʩʛʨʘʪʠʛʨʘʬʩʢʠ 

ʜʠʘʧʘʟʦʥ. ʅʘʡ-ʰʠʨʦʢʦ ʩʘ ʟʘʩʪʲʧʝʥʠ ʩʢʘʣʥʠʪʝ ʬʦʨʤʘʮʠʠ ʥʘ ʢʨʝʜʘʪʘ ʩʣʝʜʚʘʥʠ ʦʪ 

ʪʝʟʠ ʥʘ ʥʝʦʛʝʥʘ ʠ ʧʘʣʝʦʛʝʥʘ. ʉʢʘʣʥʠʪʝ ʢʦʤʧʣʝʢʩʠ ʩ ʥʘʡ-ʩʪʘʨʘ ʚʲʟʨʘʩʪ ʦʪ ʜʦʢʘʤʙʨʠʡ 

ʜʦ ʜʦʣʥʘ ʶʨʘ ʩʝ ʨʘʟʢʨʠʚʘʪ ʚ ɹʲʣʛʘʨʩʢʠʷ ʜʷʣ ʥʘ ʉʪʨʘʥʜʞʘ. ɼʦʢʘʤʙʨʠʡʩʢʠʪʝ 

ʤʘʪʝʨʠʘʣʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʤʘʛʤʘʪʠʪʠ ʠ ʛʥʘʡʩʠ ʠ ʟʘʝʜʥʦ ʩ ʧʘʣʝʦʟʦʡʩʢʠʪʝ ʛʨʘʥʠʪʠ, 

ʠʟʛʨʘʞʜʘʪ ʷʜʢʘʪʘ ʥʘ ʉʪʨʘʥʜʞʘʥʩʢʘʪʘ ʘʥʪʠʢʣʠʥʘʣʥʘ ʩʪʨʫʢʪʫʨʘ. ʇʦ ʥʝʡʥʦʪʦ ʠʟʪʦʯʥʦ 

ʙʝʜʨʦ, ʥʘ ʛʦʣʷʤʘ ʧʣʦʱ, ʩʝ ʨʘʟʢʨʠʚʘʪ ʤʘʪʝʨʠʘʣʠʪʝ ʥʘ ʪʨʠʘʩʘ, ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ 
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ɻʨʘʭʠʣʦʚʩʢʘʪʘ ʠ ɹʦʩʥʝʥʩʢʘʪʘ ʩʢʘʣʥʠ ʛʨʫʧʠ. ʇʲʨʚʘʪʘ ʝ ʠʟʛʨʘʜʝʥʘ ʦʪ 

ʥʠʩʢʦʤʝʪʘʤʦʨʬʥʠ ʩʢʘʣʠ, ʘ ʚʪʦʨʘʪʘ ʦʪ ʤʨʘʤʦʨʠ ʠ ʚʘʨʦʚʠʮʠ. ʅʘ ʩʨʘʚʥʠʪʝʣʥʦ ʧʦ-

ʤʘʣʢʘ ʧʣʦʱ ʩʝ ʨʘʟʢʨʠʚʘʪ ʜʦʣʥʦʶʨʩʢʠʪʝ ʩʝʜʠʤʝʥʪʠ - ʢʚʘʨʮʠʪʠ, ʢʚʘʨʮʠʪʠʟʫʚʘʥʠ 

ʧʷʩʲʯʥʠʮʠ, ʘʣʝʚʨʦʣʠʪʠ, ʛʣʠʥʝʩʪ ʰʠʩʪʠ ʠ ʜʨ. ʄʘʪʝʨʠʘʣʠʪʝ ʥʘ ʢʨʝʜʘʪʘ, ʥʘ ʩʝʚʝʨ ʦʪ 

ʙʠʣʦʪʦ ʥʘ ʉʪʘʨʘ ʧʣʘʥʠʥʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʩʝʜʠʤʝʥʪʝʥ ʬʘʮʠʝʩ, ʜʦʢʘʪʦ ʥʘ ʶʛ 

ʧʨʝʦʙʣʘʜʘʚʘʪ ʚʫʣʢʘʥʦʛʝʥʥʠʪʝ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ- ʩʝʜʠʤʝʥʪʠʥʠʪʝ ʬʦʨʤʘʮʠʠ. 

ʅʘ ʶʛ ʦʪ ʉʪʘʨʘ ʧʣʘʥʠʥʘ, ʛʦʨʥʦʢʨʝʜʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʠʟʛʨʘʞʜʘʪ ʦʙʰʠʨʥʠʷʪ 

ɹʫʨʛʘʩʢʠ ʩʠʥʢʣʠʥʦʨʠʡ. ɺ ʧʨʦʬʠʣʘ ʠʤ ʫʯʘʩʪʚʘʪ ʚʫʣʢʘʥʩʢʠ /ʘʥʜʝʟʠʪʠ, ʪʨʘʭʠʪʠ ʠ ʜʨ./ 

ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ- ʩʝʜʠʤʝʥʪʥʠ ʩʢʘʣʠ /ʪʫʬʠ, ʪʫʬʠʪʠ, ʧʷʩʲʯʥʠʮʠ/, ʧʨʦʮʝʧʝʥʠ ʦʪ 

ʧʣʫʪʦʥʠʯʥʠ ʪʝʣʘ /ʛʨʘʥʠʪʠ, ʛʘʙʨʘ ʠ ʜʨ./ ʚ ʥʷʢʦʣʢʦ ʫʯʘʩʪʲʢʘ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ. 

ʆʪʣʦʞʝʥʠʷʪʘ ʥʘ ʧʘʣʝʦʛʝʥʘ ʠ ʥʝʦʛʝʥʘ, ʢʘʪʦ ʧʨʘʚʠʣʦ ʠʟʧʲʣʚʘʪ ʥʝʛʘʪʠʚʥʠʪʝ 

ʪʝʢʪʦʥʩʢʠ ʩʪʨʫʢʪʫʨʠ ʥʘ ɹʫʨʛʘʩʢʘʪʘ ʜʝʧʨʝʩʠʷ. 

ɺ ʧʨʦʬʠʣʘ ʥʘ ʧʘʣʝʦʛʝʥʩʢʠʪʝ ʩʚʠʪʠ ʧʨʝʦʙʣʘʜʘʚʘ ʛʣʠʥʝʩʪʦ-ʤʝʨʛʝʣʥʠʷ ʠ 

ʬʣʠʰʢʠʷ ʬʘʮʠʝʩ. ʄʘʪʝʨʠʘʣʠʪʝ ʥʘ ʥʝʦʛʝʥʘ ʥʘʡ-ʰʠʨʦʢʦ ʩʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʚ 

ʩʝʚʝʨʥʘʪʘ ʢʨʘʡʙʨʝʞʥʘ ʠʚʠʮʘ ʥʘ ʨʘʡʦʥʘ. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʦʪ 

ʪʦʨʪʦʥʩʢʠʪʝ ʠ ʩʘʨʤʘʪʩʢʠʪʝ ʩʚʠʪʠ. 

 

ʊʘʙʣʠʮʘ 2.14.ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ɹʫʨʛʘʩ 
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ɻʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ - ʧʨʦʮʝʩ I  G (Gԋ)% Hô 
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1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0.2 1  4,4 0.88 

2 ɽʨʦʟʠʷ (ER) 0.2 2 8,9 1.78 

3 ɸʙʨʘʟʠʷ (AB) 0.6 2 8,9 13.32 

4 ʉʨʫʪʠʱʘ (RF) 0.2 5 22,2 4.44 

5 ʉʚʣʘʯʠʱʘ (LS) 0.2 4 17,8 3.56 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF)   5 22,2 0 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL)   2 8,9 0 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 0.2 1 4,4 0.88 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW) 0.2 0,5 2,2 0.44 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
27.52 
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ʉʲʚʨʝʤʝʥʥʠʪʝ ʦʪʣʦʞʝʥʠʷ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʘʣʫʚʠʘʣʥʠʪʝ ʥʘʥʦʩʠ ʠ ʧʨʦʣʫʚʠ-

ʘʣʥʠʪʝ ʠ ʧʨʦʣʫʚʠʘʣʥʦ-ʜʝʣʫʚʠʘʣʥʠʪʝ ʦʙʨʘʟʫʚʘʥʠʷ ʚ ʨʝʯʥʠʪʝ ʜʦʣʠʥʠ ʚ ʨʘʡʦʥʘ. 

ɸʣʫʚʠʘʣʥʠʪʝ ʥʘʥʦʩʠ ʦʪ ʧʷʩʲʮʠ, ʯʘʢʲʣʠ ʠ ʛʣʠʥʠ ʠʟʛʨʘʞʜʘʪ ʪʝʨʘʩʠʪʝ ʥʘ ʨʝʢʠʪʝ 

ʍʘʜʞʠʡʩʢʘ, ʉʨʝʜʝʮʢʘ, ɸʡʪʦʩʢʘ, ʌʘʢʠʡʩʢʘ, ɺʝʣʝʢʘ, ʈʦʧʦʪʘʤʦ, ɼʷʚʦʣʩʢʘ ʠ ʜʨ. 

ɻʝʦʣʦʞʢʠʪʝ ʠ ʪʝʢʪʦʥʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʧʠʩʘʥʠʪʝ ʩʪʨʫʢʪʫʨʠ 

ʧʨʝʜʦʧʨʝʜʝʣʷʪ ʠ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʚ ʦʙʣʘʩʪʪʘ (ʊʘʙʣʠʮʘ 2.14.). 

 

ʆʙʣʘʩʪ ɺʘʨʥʘ 

ʈʝʣʝʬ  

ʈʝʣʝʬʲʪ ʥʘ ʦʙʣʘʩʪ ɺʘʨʥʘ ʝ ʭʲʣʤʠʩʪʦ-ʨʘʚʥʠʥʝʥ ʠ ʚʢʣʶʯʚʘ ʧʣʘʪʘ, ʥʠʟʠʥʠ ʠ ʜʦʣʠʥʠ. 

ʇʣʘʪʘʪʘ ʩʘ ʌʨʘʥʛʝʥʩʢʦ, ɸʚʨʝʥʩʢʦ, ʇʨʦʚʘʜʠʡʩʢʦ, ʂʘʤʯʠʡʩʢʦ, ɺʲʨʙʠʰʢʦ. ʊʝ 

ʦʛʨʘʥʠʯʘʚʘʪ ʚʨʷʟʘʥʠʪʝ ʤʝʞʜʫ ʪʷʭ ʥʠʟʠʥʠ ʦʢʦʣʦ ɺʘʨʥʝʥʩʢʦʪʦ ʠ ɹʝʣʦʩʣʘʚʩʢʦʪʦ ʝʟʝʨʘ 

ʠ ʂʘʤʯʠʡʩʢʘʪʘ ʜʦʣʠʥʘ. ʆʙʱʠʷʪ ʥʘʢʣʦʥ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʝ ʩ ʧʦʩʦʢʘ ʟʘʧʘʜ-ʠʟʪʦʢ ʠ 

ʟʘʪʦʚʘ ʠʟʣʦʞʝʥʠʝʪʦ ʝ ʧʨʝʜʠʤʥʦ ʠʟʪʦʯʥʦ. ɺ ʜʦʣʠʥʠʪʝ ʥʘ ʨʝʢʠʪʝ, ʝʟʝʨʘʪʘ ʠ 

ʩʫʭʦʜʦʣʠʷʪʘ ʧʨʝʦʙʣʘʜʘʚʘ ʶʛʦʠʟʪʦʯʥʦ ʠ ʩʝʚʝʨʦʟʘʧʘʜʥʦ ʠʟʣʦʞʝʥʠʝ. ʅʘʜʤʦʨʩʢʘʪʘ 

ʚʠʩʦʯʠʥʘ ʚʘʨʠʨʘ ʦʪ 0 ʜʦ 350 m. ʂʨʘʡʙʨʝʞʠʝʪʦ ʝ ʩ ʷʩʥʦ ʠʟʨʘʟʝʥʠ ʩʪʘʨʠ ʠ 

ʩʲʚʨʝʤʝʥʥʠ ʘʙʨʘʟʠʦʥʥʠ, ʩʚʣʘʯʠʱʥʦ-ʘʙʨʘʟʠʦʥʥʠ, ʩʚʣʘʯʠʱʥʠ ʠ ʘʢʫʤʫʣʘʮʠʦʥʥʠ 

ʬʦʨʤʠ. ɹʨʝʛʲʪ ʝ ʪʝʨʘʩʠʨʘʥ ʦʪ ʩʚʣʘʯʠʱʥʠ ʩʪʲʧʘʣʘ. ʄʦʨʬʦʛʨʘʬʠʷʪʘ ʥʘ 

ʌʨʘʥʛʝʥʩʢʦʪʦ ʧʣʘʪʦ, ʢʦʝʪʦ ʩʝ ʠʟʜʠʛʘ ʜʦ 290 m ʝ ʪʷʩʥʦ ʩʚʲʨʟʘʥʘ ʩ ʥʘʡ- ʦʙʰʠʨʥʠʷ 

ʩʚʣʘʯʠʱʝʥ ʢʦʤʧʣʝʢʩ ʧʦ ɹʲʣʛʘʨʩʢʦʪʦ ʢʨʘʡʙʨʝʞʠʝ. ʄʝʞʜʫ ʥʦʩ ɻʘʣʘʪʘ ʠ ʜʦʣʠʥʘʪʘ ʥʘ 

ʨ. ʂʘʤʯʠʷ ʙʨʝʛʲʪ ʝ ʚʠʩʦʢ ʜʦ 125 m. ʊʝʨʘʩʠʨʘʥʦ-ʭʲʣʤʠʩʪʠʷʪ ʚʠʜ ʥʘ ʩʢʣʦʥʘ ʝ 

ʧʨʦʨʷʟʘʥ ʦʪ ʜʝʨʝʪʘ ʠ ʥʘʩʠʪʝʥ ʩ ʤʥʦʛʦʙʨʦʡʥʠ ʤʘʣʢʠ ʩʚʣʘʯʠʱʘ. ʇʦ ʙʨʝʛʦʚʘʪʘ ʠʚʠʮʘ 

ʩʝ ʧʨʦʷʚʷʚʘʪ ʩʲʚʨʝʤʝʥʥʠ ʘʙʨʘʟʠʦʥʥʠ ʠ ʘʢʫʤʫʣʘʮʠʦʥʥʠ ʧʨʦʮʝʩʠ - ʩ ʥʘʪʨʫʧʚʘʥʝʪʦ ʥʘ 

ʧʦʜʚʠʞʥʠ ʤʦʨʩʢʠ ʠ ʨʝʯʥʠ ʥʘʥʦʩʠ. ɸʢʫʤʫʣʘʪʠʚʥʠʪʝ ʫʯʘʩʪʲʮʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ 

ʧʣʘʞʦʚʝ: ɿʣʘʪʥʠ ʧʷʩʲʮʠ; ɺʘʨʥʝʥʩʢʠ, ɸʩʧʘʨʫʭʦʚʩʢʠ, ʂʘʤʯʠʡʩʢʦ-ʐʢʦʨʧʠʣʦʚʩʢʠ. ɺ 

ʦʙʩʝʛʘ ʥʘ ʦʙʰʠʨʥʘʪʘ ʂʘʤʯʠʡʩʢʘ ʜʦʣʠʥʘ ʙʨʝʛʲʪ ʝ ʣʠʤʘʥʥʦ-ʘʢʫʤʫʣʘʮʠʦʥʝʥ. 

ɻʝʦʣʦʞʢʠ ʦʩʦʙʝʥʦʩʪʠ 

ɺ ʩʝʚʝʨʥʠʪʝ ʯʘʩʪʠ ʥʘ ʨʘʡʦʥʘ, ʢʨʝʜʘʪʘ ʫʯʘʩʪʚʘ ʚ ʛʝʦʣʦʞʢʠʷ ʩʪʨʦʝʞ ʦʩʥʦʚʥʦ ʩʲʩ 

ʩʚʦʠʪʝ ʜʦʣʥʠ ʩʪʨʘʪʠʛʨʘʬʩʢʠ ʥʠʚʘ, ʚʢʣʶʯʚʘʱʠ ʦʪʣʦʞʝʥʠʷʪʘ ʥʘ ʈʫʩʝʥʩʢʘʪʘ, 

ɻʦʨʥʦʦʨʷʭʦʚʩʢʘʪʘ, ʈʘʟʛʨʘʜʩʢʘʪʘ, ʂʘʤʯʠʡʩʢʘʪʘ ʠ ʂʘʩʧʠʯʘʥʩʢʘʪʘ ʩʚʠʪʠ. ʅʘʡ-ʛʦʣʷʤʦ 
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ʝ ʫʯʘʩʪʠʝʪʦ ʥʘ ɻʦʨʥʦʦʨʷʭʦʚʩʢʘʪʘ ʠ ʂʘʤʯʠʡʩʢʘʪʘ ʩʚʠʪʠ, ʯʠʡʪʦ ʧʨʦʬʠʣʠ ʩʘ 

ʠʟʛʨʘʜʝʥʠ ʦʪ ʜʝʙʝʣʦʩʣʦʡʥʠ ʤʝʨʛʝʣʠ ʠ ʧʷʩʲʯʥʠʢʦʚʠ ʧʘʯʢʠ. ʈʫʩʝʥʩʢʘʪʘ ʠ 

ʂʘʩʧʠʯʘʥʩʢʘʪʘ ʩʚʠʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʠʥʪʨʘʢʣʘʩʪʠʯʥʠ ʠ ʦʨʛʘʥʦʛʝʥʥʠ ʚʘʨʦʚʠʮʠ ʩ 

ʚʘʞʥʦ ʭʠʜʨʦʛʝʦʣʦʞʢʦ ʟʥʘʯʝʥʠʝ. ɺ ʪʘʟʠ ʯʘʩʪ ʥʘ ʨʘʡʦʥʘ, ʧʦ ʚʠʩʦʢʠʪʝ ʯʘʩʪʠ ʥʘ 

ʧʣʘʪʘʪʘ, ʩʝ ʨʘʟʢʨʠʚʘʪ ʠ ʛʦʨʥʦʢʨʝʜʥʠ ʦʪʣʦʞʝʥʠʷ ʚ ʢʘʨʙʦʥʘʪʝʥ ʠ ʢʘʨʙʦʥʘʪʥʦ-

ʪʝʨʠʛʝʥʝʥ ʬʘʮʠʝʩ. ɺ ʠʟʪʦʯʥʘ ʉʪʘʨʘ ʧʣʘʥʠʥʘ, ʢʨʝʜʘʪʘ ʩʝ ʧʨʝʜʩʪʘʚʷ ʦʪ ʢʘʨʙʦʥʘʪʥʦ-

ʪʝʨʠʛʝʥʥʠ ʩʚʠʪʠ ʩ ʤʘʩʪʨʠʭʪʩʢʘ ʚʲʟʨʘʩʪ. ʆʪʣʦʞʝʥʠʷʪʘ ʥʘ ʧʘʣʝʦʛʝʥʘ ʠ ʥʝʦʛʝʥʘ, ʢʘʪʦ 

ʧʨʘʚʠʣʦ ʠʟʧʲʣʚʘʪ ʥʝʛʘʪʠʚʥʠʪʝ ʪʝʢʪʦʥʩʢʠ ʩʪʨʫʢʪʫʨʠ - ɺʘʨʥʝʥʩʢʘʪʘ ʧʘʜʠʥʘ, 

ɼʦʣʥʦʢʘʤʯʠʡʩʢʦʪʦ ʧʦʥʠʞʝʥʠʝ, ʃʫʜʦʢʘʤʯʠʡʩʢʠʷ ʩʠʥʢʣʠʥʦʨʠʡ. 

ʄʘʪʝʨʠʘʣʠʪʝ ʥʘ ʥʝʦʛʝʥʘ ʥʘʡ-ʰʠʨʦʢʦ ʩʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʚ ʩʝʚʝʨʥʘʪʘ 

ʢʨʘʡʙʨʝʞʥʘ ʠʚʠʮʘ ʥʘ ʨʘʡʦʥʘ. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʦʪ ʪʦʨʪʦʥʩʢʠʪʝ ʠ 

ʩʘʨʤʘʪʩʢʠʪʝ ʩʚʠʪʠ - ɻʘʣʘʪʩʢʘ, ʆʜʲʨʩʢʘ, ʌʨʘʥʛʝʥʩʢʘ ʠ ʂʘʨʚʫʥʩʢʘ. ʆʪ ʭʠʜʨʦʛʝʦʣ-

ʦʞʢʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘʡ-ʠʥʪʝʨʝʩʥʠ ʩʘ ʆʜʲʨʩʢʘʪʘ ʠ ʂʘʨʚʫʥʩʢʘʪʘ ʩʚʠʪʠ, ʠʟʛʨʘʜʝʥʠ ʦʪ 

ʦʢʘʨʩʪʝʥʠ ʚʘʨʦʚʠʮʠ. ɺ ʧʨʦʬʠʣʘ ʥʘ ʦʩʪʘʥʘʣʠʪʝ ʬʦʨʤʘʮʠʠ ʧʨʝʦʙʣʘʜʘʚʘʪ ʛʣʠʥʠ ʠ 

ʛʣʠʥʝʩʪʠ ʧʷʩʲʮʠ. ʉʲʚʨʝʤʝʥʥʠʪʝ ʦʪʣʦʞʝʥʠʷ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʘʣʫʚʠʘʣʥʠʪʝ ʥʘʥʦʩʠ 

ʠ ʧʨʦʣʫʚʠʘʣʥʠʪʝ ʠ ʧʨʦʣʫʚʠʘʣʥʦ-ʜʝʣʫʚʠʘʣʥʠʪʝ ʦʙʨʘʟʫʚʘʥʠʷ ʚ ʨʝʯʥʠʪʝ ʜʦʣʠʥʠ ʚ 

ʨʘʡʦʥʘ. ɸʣʫʚʠʘʣʥʠʪʝ ʥʘʥʦʩʠ ʦʪ ʧʷʩʲʮʠ, ʯʘʢʲʣʠ ʠ ʛʣʠʥʠ ʠʟʛʨʘʞʜʘʪ ʪʝʨʘʩʠʪʝ ʥʘ 

ʨʝʢʠʪʝ ɻʦʣʷʤʘ ʂʘʤʯʠʷ, ʇʨʦʚʘʜʠʡʩʢʘ. 

ʊʘʙʣʠʮʘ 2.15 ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ɺʘʨʥʘ 
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1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0.2 1  4,4 0.88 

2 ɽʨʦʟʠʷ (ER) 0.2 2 8,9 1.78 

3 ɸʙʨʘʟʠʷ (AB) 0.6 2 8,9 13.32 

4 ʉʨʫʪʠʱʘ (RF) 0.2 5 22,2 4.44 

5 ʉʚʣʘʯʠʱʘ (LS) 1 4 17,8 17.8 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF) 0.6 5 22,2 13.32 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL) 0.2 2 8,9 1.78 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 0.4 1 4,4 1.76 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW)   0,5 2,2 0 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
55.08 
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ɺ ʥʘʡ-ʩʝʚʝʨʥʠʪʝ ʯʘʩʪʠ ʥʘ ʨʘʡʦʥʘ ʥʘʜ ʩʘʨʤʘʪʩʢʠʪʝ ʤʘʪʝʨʠʘʣʠ, ʥʘ ʟʥʘʯʠʪʝʣʥʠ 

ʧʣʦʱʠ ʩʘ ʦʪʣʦʞʝʥʠ ʩʲʚʨʝʤʝʥʥʠ ʝʦʣʠʯʥʠ ʦʙʨʘʟʫʚʘʥʠʷ ʥʘ ʣʴʦʩʦʚʠʷ ʢʦʤʧʣʝʢʩ.  

ʇʨʦʮʝʩʠʪʝ ʥʘ ʘʙʨʘʟʠʷ, ʝʨʦʟʠʷ, ʩʚʣʘʯʠʱʘ ʠ ʩʨʫʪʠʱʘ ʧʨʝʜʦʧʨʝʜʝʣʷʪ ʦʩʥʦʚʥʠʷ 

ʜʷʣ ʦʪ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʚ ʦʙʣʘʩʪʪʘ (ʊʘʙʣʠʮʘ 2.15.) 

 

ʆʙʣʘʩʪ ɺʝʣʠʢʦ ʊʲʨʥʦʚʦ 

ʈʝʣʝʬ 

ʆʙʣʘʩʪ ɺʝʣʠʢʦ ʊʲʨʥʦʚʦ ʝ ʨʘʟʧʦʣʦʞʝʥʘ ʚ ʮʝʥʪʨʘʣʥʘʪʘ ʯʘʩʪ ʥʘ ʉʝʚʝʨʥʘ ɹʲʣʛʘʨʠʷ ʠ 

ʩʝ ʧʨʦʩʪʠʨʘ ʦʪ ʙʠʣʦʪʦ ʥʘ ʉʪʘʨʘ ʧʣʘʥʠʥʘ ʜʦ ʨʝʢʘ ɼʫʥʘʚ. ʉʪʘʨʦʧʣʘʥʠʥʩʢʘʪʘ ʯʘʩʪ ʥʘ 

ʨʘʡʦʥʘ ʝ ʟʘʝʪʘ ʦʪ ɽʣʝʥʦ-ʊʚʲʨʜʠʰʢʘʪʘ ʧʣʘʥʠʥʘ. ʈʝʣʝʬʲʪ ʥʘ ʦʙʣʘʩʪʪʘ ʩʝ ʠʟʤʝʥʷ ʦʪ 

ʧʣʘʥʠʥʩʢʠ (ʚ ʶʞʥʘʪʘ ʯʘʩʪ ʥʘ ʦʙʣʘʩʪʪʘ) ʜʦ ʧʦʯʪʠ ʨʘʚʥʠʥʝʥ (ʚ ʩʝʚʝʨʥʘʪʘ ʯʘʩʪ).  

ʆʪ ʩʲʚʨʝʤʝʥʥʠʪʝ ʛʝʦʤʦʨʬʦʣʦʞʢʠ ʧʨʦʮʝʩʠ ʥʘʡ-ʟʥʘʯʠʤʠ ʩʘ ʝʨʦʟʠʷʪʘ, 

ʩʚʣʘʯʠʱʘʪʘ, ʩʨʫʪʠʱʘʪʘ. ɽʨʦʟʠʷʪʘ ʩʝ ʧʨʦʷʚʷʚʘ ʧʨʝʜʠʤʥʦ ʚ ʦʙʨʘʙʦʪʚʘʝʤʠʪʝ ʧʣʦʱʠ - 

ʨʘʟʚʠʪʘ ʝ ʢʘʢʪʦ ʚʦʜʥʘʪʘ, ʪʘʢʘ ʠ ʚʝʪʨʦʚʘʪʘ ʝʨʦʟʠʷ. ʈʦʚʠʥʥʘʪʘ ʝʨʦʟʠʷ ʝ ʨʘʟʚʠʪʘ ʥʘʡ-

ʤʥʦʛʦ ʚ ʇʨʝʜʙʘʣʢʘʥʘ ʠ ʚ ʧʦ-ʩʠʣʥʦ ʨʘʟʯʣʝʥʝʥʘʪʘ ʯʘʩʪ ʥʘ ɼʫʥʘʚʩʢʘʪʘ ʨʘʚʥʠʥʘ. ɺ 

ʨʘʚʥʠʥʥʘʪʘ ʯʘʩʪ ʥʘ ʦʙʣʘʩʪʪʘ ʚ ʦʙʨʘʙʦʪʚʘʝʤʠʪʝ ʧʣʦʱʠ ʩʝ ʧʨʦʷʚʷʚʘ ʠ ʪʠʧʠʯʥʘ 

ʧʣʦʩʢʦʩʪʥʘ ʝʨʦʟʠʷ. ʉʨʫʪʠʱʘʪʘ ʥʘʡ-ʦʩʝʟʘʝʤʦ ʩʝ ʧʨʦʷʚʷʚʘʪ ʚ ʧʨʦʣʦʤʥʠʪʝ ʠ 

ʢʘʥʴʦʥʦʚʠʜʥʠ ʨʝʯʥʠ ʜʦʣʠʥʠ (ʗʥʪʨʘ, ʈʦʩʠʮʘ, ɿʣʘʪʘʨʠʰʢʘ ʨʝʢʘ, ʉʪʘʨʘ ʨʝʢʘ). ʅʘ 

ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʦʙʣʘʩʪʪʘ ʥʘʡ-ʟʥʘʯʠʤʦʪʦ ʩʨʫʪʠʱʝ ʦʪ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʝ ʧʨʠ 

ʇʨʝʦʙʨʘʞʝʥʩkʠʷ ʤʘʥʘʩʪʠʨ. ʉʚʣʘʯʠʱʥʠʪʝ ʧʨʦʮʝʩʠ ʩʘ ʪʚʲʨʜʝ ʦʛʨʘʥʠʯʝʥʠ ʧʦ ʧʣʦʱ, 

ʥʦ ʟʘ ʩʤʝʪʢʘ ʥʘ ʪʦʚʘ ʩʘ ʯʝʩʪʦ ʷʚʣʝʥʠʝ. 

ɻʝʦʣʦʞʢʠ ʦʩʦʙʝʥʦʩʪʠ 

ɺ ʨʘʡʦʥʘ ʩʝ ʨʘʟʢʨʠʚʘʪ ʧʨʝʜʠʤʥʦ ʤʝʟʦʟʦʡʩʢʠ ʩʝʜʠʤʝʥʪʠ ʩ ʚʲʟʨʘʩʪʦʚ ʦʙʭʚʘʪ ʦʪ 

ʙʝʨʠʘʩʘ ʜʦ ʘʧʪʘ. ʈʘʟʨʝʟʲʪ ʝ ʨʘʟʯʣʝʥʝʥ ʥʘ ʥʷʢʦʣʢʦ ʦʬʠʮʠʘʣʥʠ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʩʢʠ 

ʝʜʠʥʠʮʠ, ʚʢʣʶʯʚʘʱʠ (ʦʪʜʦʣʫ ʥʘ ʛʦʨʝ): ʂʘʤʯʠʡʩʢʘ ʩʚʠʪʘ, ɻʦʨʥʦʦʨʷʭʦʚʩʢʘ ʩʚʠʪʘ 

(ʤʝʨʛʝʣʠ), ʃʦʚʝʰʢʘ ʫʨʛʦʥʩʢʘ ʛʨʫʧʘ ʩ ʜʚʝ ʩʚʠʪʠ ï ɹʲʣʛʘʨʝʥʩʢʘ ʠ ɽʤʠʥʩʢʘ. ʇʘʣʝʦ-

ʛʝʥʩʢʠʪʝ ʩʝʜʠʤʝʥʪʠ ʠʤʘʪ ʦʛʨʘʥʠʯʝʥʦ  ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʐʝʤ-

ʰʝʚʩʢʘʪʘ ʩʚʠʪʘ.  
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ɼʝʙʝʣʠʥʘʪʘ ʥʘ ʂʘʤʯʠʡʩʢʘʪʘ ʩʚʠʪʘ ʚ ʧʨʝʜʝʣʠʪʝ ʥʘ ʉʲʱʠʥʩʢʠʷ ʇʨʝʜʙʘʣʢʘʥ ʝ 

ʦʢʦʣʦ 2000 m. ʉʚʠʪʘʪʘ ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʧʨʝʜʠʤʥʦ ʦʪ ʤʝʨʛʝʣʠ ʩ ʨʝʜʢʠ ʧʨʦʩʣʦʡʢʠ ʦʪ 

ʧʷʩʲʯʥʠʮʠ, ʘʣʝʚʨʦʣʠʪʠ, ʛʣʠʥʝʩʪʠ ʠʣʠ ʚʘʨʦʚʠʪʠ ʧʷʩʲʯʥʠʮʠ. ʄʝʨʛʝʣʠʪʝ ʦʧʨʝʜʝʣʷʪ 

ʬʦʥʦʚʠʷ ʩʲʩʪʘʚ ʥʘ ʩʚʠʪʘʪʘ. ʊʝ ʩʘ ʩʠʥʢʘʚʦʩʠʚʠ ʜʦ ʛʲʣʲʙʦʚʦʩʠʥʠ ʠ ʥʘʡ-ʯʝʩʪʦ ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʩʣʘʙʦ ʘʣʝʚʨʠʪʦʚʠ ʛʣʠʥʝʩʪʠ ʤʝʨʛʝʣʠ. ʇʷʩʲʯʥʠʮʠʪʝ ʦʬʦʨʤʷʪ ʪʲʥʢʠ 

ʧʨʦʩʣʦʡʢʠ ʦʪ ʟʜʨʘʚʠ, ʚʘʨʦʚʠʪʠ, ʜʨʝʙʥʦʟʲʨʥʝʩʪʠ ʧʷʩʲʯʥʠʮʠ ʜʦ ʘʣʝʚʨʦʣʠʪʠ ʠ ʦʪ ʧʦ-

ʤʝʢʠ ʥʝʩʦʨʪʠʨʘʥʠ ʛʣʠʥʝʩʪʠ ʧʷʩʲʯʥʠʮʠ. 

ɺ ʣʠʪʦʣʦʞʢʠʷ ʩʲʩʪʘʚ ʥʘ ɻʦʨʥʦʦʨʷʭʦʚʩʢʘʪʘ ʩʚʠʪʘ ʫʯʘʩʪʚʘʪ ʜʝʙʝʣʠ (ʦʪ 30ï40 

m ʜʦ ʩʪʦʪʠʮʠ ʤʝʪʨʘ) ʧʘʯʢʠ ʦʪ ʤʝʨʛʝʣʠ, ʢʦʠʪʦ ʥʝʟʘʢʦʥʦʤʝʨʥʦ ʩʝ ʨʝʜʫʚʘʪ ʦʪ ʜʝʙʝʣʠ 

(ʥʷʢʦʣʢʦ ʜʝʩʝʪʢʠ ʤʝʪʨʘ) ʧʘʯʢʠ ʦʪ ʧʷʩʲʯʥʠʮʠ. ʄʝʨʛʝʣʥʠʪʝ ʧʘʯʢʠ ʩʘ ʠʟʛʨʘʜʝʥʠ ʦʪ 

ʤʝʨʛʝʣʠ ʠʣʠ ʛʣʠʥʝʩʪʠ ʤʝʨʛʝʣʠ, ʚ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʘʣʝʚʨʠʪʦʚʠ. ɺʩʨʝʜ ʪʷʭ ʩʝ 

ʥʘʙʣʶʜʘʚʘʪ ʘʣʪʝʨʥʠʨʘʱʠ ʧʨʦʩʣʦʡʢʠ ʦʪ ʧʷʩʲʯʥʠʮʠ ʠ ʘʣʝʚʨʦʣʠʪʠ ʩ ʜʝʙʝʣʠʥʘ ʦʪ 

ʥʷʢʦʣʢʦ ʤʝʪʨʘ ʜʦ 10ï20 m. 

ʃʦʚʝʰʢʘ ʫʨʛʦʥʩʢʘ ʛʨʫʧʘ - ʚ ʧʨʝʜʝʣʠʪʝ ʥʘ ʨʘʟʛʣʝʞʜʘʥʘʪʘ ʦʙʣʘʩʪ ʧʦʧʘʜʘʪ ʥʘʡ-

ʠʟʪʦʯʥʠʪʝ ʨʘʟʢʨʠʪʠʷ ʥʘ ʃʦʚʝʰʢʘʪʘ ʫʨʛʦʥʩʢʘ ʛʨʫʧʘ, ʚ ʢʦʠʪʦ ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʦʪ 

ɹʲʣʛʘʨʝʥʩʢʘʪʘ ʪʝʨʠʛʝʥʥʘ ʠ ɽʤʠʥʩʢʘʪʘ ʚʘʨʦʚʠʢʦʚʘ ʩʚʠʪʘ. ɺ ʜʦʣʠʥʘʪʘ ʥʘ ʨ. ʗʥʪʨʘ 

ʧʨʠ ɺʝʣʠʢʦ ʊʲʨʥʦʚʦ ʠ ʩʝʚʝʨʥʦ, ʢʲʤ ɹʲʣʛʘʨʝʥʩʢʘʪʘ ʩʚʠʪʘ ʩʘ ʦʪʥʝʩʝʥʠ ʩʘʤʦ 

ʧʷʩʲʯʥʠʮʠʪʝ, ʨʘʟʧʦʣʦʞʝʥʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʧʦʜ ʚʘʨʦʚʠʮʠʪʝ ʥʘ ɽʤʝʥʩʢʘʪʘ ʩʚʠʪʘ. ʊʝ 

ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʜʠʨʝʢʪʥʦ ʚʲʨʭʫ ʤʝʨʛʝʣʠʪʝ ʥʘ ɻʦʨʥʦʦʨʷʭʦʚʩʢʘʪʘ ʩʚʠʪʘ.  

ɽʤʝʥʩʢʘʪʘ ʩʚʠʪʘ, ʩʲʦʪʚʝʪʩʪʚʘʱʘ ʥʘ ʦʙʝʜʠʥʝʥʠʷ ʄʣʘʜʝʥʩʢʦ-ɼʝʙʝʣʮʦʚʩʢʠ 

ʢʣʠʥ. ʇʦʨʘʜʠ ʪʘʟʠ ʧʨʠʯʠʥʘ ʢʘʢʪʦ ʦʪʜʦʣʫ, ʪʘʢʘ ʠ ʦʪʛʦʨʝ ʚʘʨʦʚʠʮʠʪʝ ʥʘ ʩʚʠʪʘʪʘ 

ʢʦʥʪʘʢʪʫʚʘʪ ʩ ʪʝʨʠʛʝʥʥʠ ʩʢʘʣʠ ʥʘ ɹʲʣʛʘʨʝʥʩʢʘʪʘ ʩʚʠʪʘ. 

ʇʘʣʝʦʛʝʥ ï ʝʦʮʝʥʩʢʘ ʩʝʨʠʷ ʇʘʣʝʦʛʝʥʩʢʠʪʝ ʩʝʜʠʤʝʥʪʠ ʠʟʛʨʘʞʜʘʪ ʮʝʥʪʨʘʣʥʘʪʘ 

ʯʘʩʪ ʥʘ ɹʘʣʚʘʥʩʢʘʪʘ ʩʠʥʢʣʠʥʘʣʘ, ʘ ʥʘ ʠʟʪʦʢ ʜʦʩʪʠʛʘʪ ʜʦ ʩ. ʐʝʨʝʤʝʪʷ. ɺ ʨʘʟʨʝʟʘ ʦʪ 

ʪʦʟʠ ʨʘʡʦʥ ʫʯʘʩʪʚʘʪ ʜʦʣʥʦʝʦʮʝʥʩʢʠ ʩʝʜʠʤʝʥʪʠ, ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʐʝʤʰʝʚʩʢʘʪʘ 

ʩʚʠʪʘ. ʇʦʢʨʠʚʘ ʩʝ ʦʪ ɸʚʨʝʥʩʢʘʪʘ ʩʚʠʪʘ. ɺ ʩʲʩʪʘʚʘ ʥʘ ʐʝʤʰʝʚʩʢʘʪʘ ʩʚʠʪʘ 

ʧʨʝʦʙʣʘʜʘʚʘʪ ʜʨʝʙʥʦʟʲʨʥʝʩʪʠʪʝ ʧʷʩʲʯʥʠʮʠ ʜʦ ʚʘʨʦʚʠʪʠ ʘʣʝʚʨʦʣʠʪʠ, ʢʦʠʪʦ ʩʘ 

ʟʝʣʝʥʠʢʘʚʦʩʠʚʠ ʩ ʷʩʥʘ ʭʦʨʠʟʦʥʪʘʣʥʦ-ʩʣʦʠʩʪʘ ʪʝʢʩʪʫʨʘ. ʅʘʡ-ʚʠʩʦʢʠʪʝ ʥʠʚʘ ʥʘ 

ʝʜʠʥʠʮʘʪʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʷʜʯʝʩʪʠ ʘʣʝʚʨʠʪʥʠ ʛʣʠʥʝʩʪʠ ʚʘʨʦʚʠʮʠ. ɼʝʙʝʣʠʥʘʪʘ ʥʘ 

ʩʚʠʪʘʪʘ ʝ ʦʢʦʣʦ 45 m.  
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ʉʝʚʝʨʥʘʪʘ ʯʘʩʪ ʥʘ ʦʙʣʘʩʪʪʘ ʝ ʧʦʢʨʠʪʘ ʦʪ ʩʲʚʨʝʤʝʥʥʠ ʣʴʦʩʦʚʠʜʠ ʩʝʜʠʤʝʥʪʠ ï 

ʧʨʝʜʠʤʥʦ ʛʣʠʥʝʩʪ ʣʴʦʩ ʠ ʣʴʦʩʦʚʠʜʥʠ ʛʣʠʥʠ. ʈʝʯʥʠʪʝ ʪʝʨʘʩʠ ʟʘ ʟʘʧʲʣʥʝʥʠ ʩ 

ʢʚʘʪʝʨʥʝʨʥʠ ʘʣʫʚʠʘʣʥʠ ʩʝʜʠʤʝʥʪʠ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʛʣʠʥʠ, ʧʷʩʲʮʠ ʠ ʯʘʢʲʣʠ. 

ʊʝʟʠ ʦʩʦʙʝʥʦʩʪʠ ʚ ʨʝʣʝʬʘ ʠ ʛʝʦʣʦʛʠʷʪʘ ʥʘ ʨʘʡʦʥʘ ʧʨʝʜʦʧʨʝʜʝʣʷʪ ʩʣʝʜʥʘʪʘ 

ʛʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ (ʊʘʙʣʠʮʘ 2.16.) 

 
ʊʘʙʣʠʮʘ 2.16 ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ɺʝʣʠʢʦ ʊʲʨʥʦʚʦ 
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1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0.2 1  4,4 0.88 

2 ɽʨʦʟʠʷ (ER) 0.2 2 8,9 1.78 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9 0 

4 ʉʨʫʪʠʱʘ (RF) 0.6 5 22,2 13.32 

5 ʉʚʣʘʯʠʱʘ (LS) 0.4 4 17,8 7.12 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF)   5 22,2 0 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL) 0.4 2 8,9 3.56 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (KQ) 0.6 1 4,4 2.64 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW)   0,5 2,2 0 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
29,30 

 

ʆʙʣʘʩʪ ɺʠʜʠʥ 

ʈʝʣʝʬ 

ʆʙʣʘʩʪʪʘ ʚʢʣʶʯʚʘ ʦʙʰʠʨʥʠ ʧʣʦʱʠ ʩ ʨʘʟʥʦʦʙʨʘʟʝʥ ʨʝʣʝʬ. ɺ ʧʦʩʦʢʘ ʦʪ ʩʝʚʝʨʦʠʟʪʦʢ 

ʢʲʤ ʩʝʚʝʨʦʟʘʧʘʜ ʩʝ ʨʝʜʫʚʘʪ ʯʘʩʪʠ ʦʪ ʩʣʝʜʥʠʪʝ ʤʦʨʬʦʛʨʘʬʩʢʠ ʝʜʠʥʠʮʠ: ɼʫʥʘʚʩʢʘ 

ʭʲʣʤʠʩʪʘ ʨʘʚʥʠʥʘ, ʇʨʝʜʙʘʣʢʘʥ ʠ ɻʣʘʚʥʘ ʩʪʘʨʦʧʣʘʥʠʥʩʢʘ ʚʝʨʠʛʘ, ʢʦʠʪʦ ʦʙʫʩʣʘʚʷʪ 

ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʥʘʜʤʦʨʩʢʘʪʘ ʚʠʩʦʯʠʥʘ ʥʘ ʨʝʣʝʬʘ ʚ ʩʲʱʘʪʘ ʧʦʩʦʢʘ. 

ʆʙʰʠʨʥʠʪʝ ʢʨʘʡʙʨʝʞʥʠ ʥʠʟʠʥʠ ï ɺʠʜʠʥʩʢʘ ʠ ɸʨʯʘʨʦ-ʆʨʩʦʡʩʢʘ, ʩʘ ʝʜʥʠ ʦʪ ʥʘʡ-

ʧʣʦʜʦʨʦʜʥʠʪʝ ʟʝʤʠ, ʧʨʝʚʲʨʥʘʪʠ ʚ ʦʙʨʘʙʦʪʚʘʝʤʠ ʧʣʦʱʠ. 

ɻʝʦʣʦʞʢʠ ʦʩʦʙʝʥʦʩʪʠ 

ɿʘʧʘʜʥʘ ʯʘʩʪ ʥʘ ɼʫʥʘʚʩʢʘ ʨʘʚʥʠʥʘ ʝ ʥʘʡ-ʥʠʩʢʘʪʘ ʯʘʩʪ ʦʪ ʨʘʚʥʠʥʘʪʘ. ʅʘ 

ʧʦʚʲʨʭʥʦʩʪʪʘ ʩʝ ʨʘʟʢʨʠʚʘʪ ʧʣʠʦʮʝʥʩʢʠ ʢʚʘʪʝʨʥʝʨʥʠ ʩʝʜʠʤʝʥʪʠ. ʇʣʠʦʮʝʥʩʢʠʪʝ 
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ʩʝʜʠʤʝʥʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʛʣʠʥʠ, ʛʣʠʥʝʩʪʠ ʧʷʩʲʮʠ, ʩʣʘʙʦ ʩʧʦʝʥʠ ʚʘʨʦʚʠʮʠ. ʇʦ 

ʚʠʩʦʢʠʪʝ ʯʘʩʪʠ ʥʘ ʦʙʣʘʩʪʪʘ, ʪʝ ʩʘ ʧʦʢʨʠʪʠ ʦʪ ʣʴʦʩʦʚʠʜʥʠ ʩʝʜʠʤʝʥʪʠ ï ʧʝʩʲʯʣʠʚ ʠ 

ʛʣʠʥʝʩʪ ʣʴʦʩ. ʈʝʯʥʠʪʝ ʪʝʨʘʩʠ ʩʘ ʟʘʧʲʣʥʝʥʠ ʩ ʥʘʥʦʩʥʠ ʤʘʪʝʨʠʘʣʠ ï ʛʣʠʥʠ, ʧʷʩʲʮʠ ʠ 

ʯʘʢʲʣʠ. 

ʉʪʨʦʝʞʲʪ ʥʘ ʟʝʤʥʘʪʘ ʢʦʨʘ ʚ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʇʨʝʜʙʘʣʢʘʥʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ 

ʥʘʣʠʯʠʝʪʦ ʥʘ ʛʲʥʢʦʚʠ ʩʪʨʫʢʪʫʨʠ, ʫʩʣʦʞʥʝʥʠ ʦʪ ʥʘʜʣʲʞʥʠ ʠʣʠ ʥʘʧʨʝʯʥʠ ʨʘʟʣʦʤʠ. ɺ 

ʩʝʚʝʨʥʘʪʘ ʩʠ ʯʘʩʪ ʇʨʝʜʙʘʣʢʘʥʲʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʝʩʪʝʩʪʚʝʥ ʧʨʝʭʦʜ ʤʝʞʜʫ ʨʘʚʥʠʥʥʠʪʝ 

ʩʪʨʫʢʪʫʨʠ ʥʘ ɼʫʥʘʚʩʢʘʪʘ ʨʘʚʥʠʥʘ ʠ ʛʲʥʢʦʚʠʪʝ ʩʪʨʫʢʪʫʨʠ ʥʘ ʇʨʝʜʙʘʣʢʘʥʘ ʠ 

ɻʣʘʚʥʘʪʘ ʉʪʘʨʦʧʣʘʥʠʥʩʢʘ ʚʝʨʠʛʘ. ɺ ʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʝ ʨʘʟʧʦʣʦʞʝʥ ɹʝʣʦʛʨʘʜʯʠʰʢʠʷ 

ʘʥʪʠʢʣʠʥʦʨʠʡ. ɺ ʶʞʥʘʪʘ ʯʘʩʪ ʥʘ ʇʨʝʜʙʘʣʢʘʥʘ ʩʝ ʚʢʣʶʯʚʘ ʝʜʥʘ ʠʚʠʮʘ ʦʪ 

ʩʠʥʢʣʠʥʘʣʠ ï ʉʘʣʘʰʢʘ, ʈʠʙʘʨʠʰʢʘ. ʅʘʛʲʚʘʥʝʪʦ ʥʘ ʇʨʝʜʙʘʣʢʘʥʘ ʝ ʩʪʘʥʘʣʦ ʥʘ ʪʨʠ 

ʝʪʘʧʘ. ʆʩʚʝʥ ʜʚʘʪʘ ʛʦʣʝʤʠ ʥʘʜʣʲʞʥʠ ʨʘʟʣʦʤʘ ʥʘ ʟʝʤʥʠʪʝ ʧʣʘʩʪʦʚʝ, ʢʦʠʪʦ ʦʙʨʘʟʫʚʘʪ 

ʩʝʚʝʨʥʘʪʘ ʠ ʶʞʥʘʪʘ ʛʨʘʥʠʮʘ, ʠʤʘ ʠ ʤʥʦʞʝʩʪʚʦ ʥʘʧʨʝʯʥʠ ʨʘʟʣʦʤʠ ʧʦ ʤʝʩʪʘʪʘ, ʥʘ 

ʢʦʠʪʦ ʨʝʢʠʪʝ ʩʘ ʨʘʟʚʠʣʠ ʧʨʦʣʦʤʥʠ ʜʦʣʠʥʠ. 

ʊʘʙʣʠʮʘ 2.17 ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ɺʠʜʠʥ 
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ɻʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ - ʧʨʦʮʝʩ I  G (Gԋ)% Hô 

1 2 3 4 5 6 7 8 
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3
0

3
3 

1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0.2 1  4,4 0.88 

2 ɽʨʦʟʠʷ (ER) 0.2 2 8,9 1.78 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9 0 

4 ʉʨʫʪʠʱʘ (RF) 0.4 5 22,2 8.88 

5 ʉʚʣʘʯʠʱʘ (LS) 1 4 17,8 17.8 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF)   5 22,2 0 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL) 0.2 2 8,9 1.78 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 0.4 1 4,4 1.76 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW) 0.4 0,5 2,2 0.88 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ       33.76 

 

ɺ ʇʨʝʜʙʘʣʢʘʥʘ ʧʨʝʦʙʣʘʜʘʚʘʪ ʚʫʣʢʘʥʦʛʝʥʥʠ ʠ ʩʝʜʠʤʝʥʪʥʠ ʩʢʘʣʠ. ɺ 

ɹʝʣʦʛʨʘʜʯʠʰʢʦ ʠʤʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʤʘʛʤʝʥʠ ʠʥʪʨʫʟʠʚʥʠ ʩʢʘʣʠ. ʆʪ ʩʝʜʠʤʝʥʪʥʠʪʝ 

ʩʢʘʣʠ ʜʦʙʨʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚʘʨʦʚʠʮʠʪʝ, ʧʷʩʲʯʥʠʮʠʪʝ, ʜʦʣʦʤʠʪʠʪʝ, ʚʘʨʦʚʠʪʠʪʝ 
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ʧʷʩʲʯʥʠʮʠ. ʇʦ ʜʦʣʠʥʠʪʝ ʥʘ ʨʝʢʠʪʝ ʠ ʜʦʣʠʥʥʠʪʝ ʨʘʟʰʠʨʝʥʠʷ ʩʘ ʦʙʨʘʟʫʚʘʥʠ ʜʝʙʝʣʠ 

ʘʣʫʚʠʘʣʥʠ ʥʘʩʣʘʛʠ. 

ʊʦʟʠ ʩʪʨʦʝʞ, ʧʨʝʜʦʧʨʝʜʝʣʷ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʟʥʘʯʠʪʝʣʥʠ ʧʦ ʦʙʝʤ ʠ ʜʲʣʙʦʯʠʥʘ 

ʩʚʣʘʯʠʱʥʠ ʧʨʦʮʝʩʠ, ʜʲʥʥʘ ʠ ʧʦʚʲʨʭʥʦʩʪʥʘ ʝʨʦʟʠʷ, ʢʘʢʪʦ ʠ ʩʨʫʪʠʱʥʠ ʧʨʦʮʝʩʠ ʚ 

ʧʨʦʣʦʤʥʠʪʝ ʜʦʣʠʥʠ. ɺʲʚ ʚʘʨʦʚʠʮʠʪʝ ʝ ʨʘʟʚʠʪ ʧʦʚʲʨʭʥʦʩʪʝʥ ʠ ʜʲʣʙʦʯʠʥʝʥ ʢʘʨʩʪ. 

(ʊʘʙʣʠʮʘ 2.17.) 

 

ʆʙʣʘʩʪ ɺʨʘʮʘ 

ʈʝʣʝʬ 

ʈʝʣʝʬʲʪ ʥʘ ʦʙʣʘʩʪʪʘ ʝ ʨʘʟʥʦʦʙʨʘʟʝʥ ï ʨʘʚʥʠʥʝʥ ʠ ʧʦʣʫʧʣʘʥʠʥʩʢʠ ʜʦ ʧʣʘʥʠʥʩʢʠ. 

ʊʝʨʠʪʦʨʠʷʪʘ ʥʘ ʦʙʣʘʩʪʪʘ ʩʝ ʦʪʥʘʩʷ ʢʲʤ ʇʨʝʜʙʘʣʢʘʥʩʢʘʪʘ ʦʙʣʘʩʪ ʥʘ 

ʉʪʘʨʦʧʣʘʥʠʥʩʢʘʪʘ ʩʚʦʜʦʚʦ-ʚʝʨʠʞʥʘ ʩʠʩʪʝʤʘ. ʆʙʭʚʘʱʘ ʥʘʡ-ʠʟʪʦʯʥʠʪʝ ʯʘʩʪʠ ʥʘ 

ɿʘʧʘʜʥʠʷ ʠ ʥʘʡ-ʟʘʧʘʜʥʠʪʝ ʯʘʩʪʠ ʥʘ ʉʨʝʜʥʠʷ ʧʨʝʜʙʘʣʢʘʥ. ɺʨʘʯʘʥʩʢʘ ʧʣʘʥʠʥʘ ʩʝ 

ʠʟʜʠʛʘ ʚ ʩʝʚʝʨʥʘʪʘ ʯʘʩʪ ʥʘ ɿʘʧʘʜʥʘ ʉʪʘʨʘ ʧʣʘʥʠʥʘ ʤʝʞʜʫ ɺʲʨʰʝʮʢʘʪʘ ʢʦʪʣʦʚʠʥʘ ʥʘ 

ʟʘʧʘʜ, ɺʨʘʯʘʥʩʢʦʪʦ ʧʦʣʝ ʥʘ ʩʝʚʝʨʦʠʟʪʦʢ ʠ ʄʝʟʜʨʝʥʩʢʘʪʘ ʭʲʣʤʠʩʪʘ ʦʙʣʘʩʪ ʥʘ ʠʟʪʦʢ. 

ɺ ʩʝʚʝʨʥʠʪʝ ʯʘʩʪʠ ʥʘ ʦʙʣʘʩʪʪʘ, ʨʝʣʝʬʲʪ ʝ ʪʠʧʠʯʝʥ ʟʘ ɼʫʥʘʚʩʢʘʪʘ ʭʲʣʤʠʩʪʘ 

ʨʘʚʥʠʥʘ - ʧʨʝʜʠʤʥʦ ʨʘʚʥʠʥʝʥ ʜʦ ʩʣʘʙʦ ʭʲʣʤʠʩʪ. ʅʘʜʤʦʨʩʢʘʪʘ ʚʠʩʦʯʠʥʘ ʠʤʘ 

ʩʣʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ: ʥʘʡ-ʥʠʩʢʘ 25 m ʠ ʥʘʡ-ʚʠʩʦʢʘ 186 m. ʇʨʝʟ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ 

ʦʙʣʘʩʪʪʘ  ʧʨʝʤʠʥʘʚʘʪ ʧʦ-ʛʦʣʝʤʠʪʝ ʨʝʢʠ ʉʢʲʪ ʠ ʆʛʦʩʪʘ.  

ɻʝʦʣʦʞʢʠ ʦʩʦʙʝʥʦʩʪʠ 

ʇʣʘʥʠʥʩʢʘʪʘ ʯʘʩʪ ʥʘ ʦʙʣʘʩʪʪʘ ʧʦʧʘʜʘ ʚʨ̡ʭʫ ɿʛʦʨʠʛʨʘʜʩʢʘʪʘ ʘʥʪʠʢʣʠʥʘʣʘ, 

ʦʛʨʘʥʠʯʝʥʘ ʦʪ ʩʝʚʝʨʦʠʟʪʦʢ ʦʪ ʜʲʣʙʦʢ ʨʘʟʣʦʤ. ʀʟʛʨʘʜʝʥʘ ʝ ʦʪ ʪʨʠʘʩʢʠ ʠ ʶʨʩʢʠ, 

ʜʲʣʙʦʢʦ ʦʢʘʨʩʪʝʥʠ ʚʘʨʦʚʠʮʠ, ʧʨʠʧʦʢʨʠʚʘʱʠ ʧʘʣʝʦʟʦʡʩʢʘʪʘ ʷʜʢʘ ʥʘ ʘʥʪʠʢʣʠʥʘʣʘʪʘ. 

ɹʠʣʦʪʦ ʥʘ ʧʣʘʥʠʥʘʪʘ ʝ ʰʠʨʦʢʦ ʠ ʧʣʘʪʦʚʠʜʥʦ, ʫʩʪʘʥʦʚʷʚʘʪ ʩʝ ʟʥʘʯʠʪʝʣʥʠ ʢʘʨʩʪʦʚʠ 

ʬʦʨʤʠ: ʚʘʣʦʟʠ, ʧʦʥʦʨʠ, ʧʝʱʝʨʠ ʠ ʙʝʟʦʪʪʦʯʥʠ ʜʦʣʠʥʠ. ʉʢʣʦʥʦʚʝʪʝ Ⱬ ʥʘ ʩʝʚʝʨʦʠʟʪʦʢ 

ʠ ʶʛ ʩʘ ʩʪʨʲʤʥʠ, ʥʘ ʤʝʩʪʘ ʦʪʚʝʩʥʠ, ʥʘʙʣʶʜʘʚʘʪ ʩʝ ʩʢʘʣʥʠ ʚʝʥʮʠ, ʩʠʧʝʠ ʠ ʩʨʫʪʠʱʘ.  

ɺ ʦʩʥʦʚʘʪʘ ʥʘ ʧʣʘʥʠʥʘʪʘ ʝ ʦʬʦʨʤʝʥ ʟʥʘʯʠʪʝʣʝʥ ʧʦ ʧʣʦʱ ʠ ʜʝʙʝʣʠʥʘ ʧʦʨʦʝʥ 

ʢʦʥʫʩ, ʢʦʡʪʦ ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʤʠʥʘʚʘ ʚ ʧʘʣʝʦʛʝʥʩʢʠ ʠ ʥʝʦʛʝʥʩʢʠ ʩʝʜʠʤʝʥʪʠ. 

ʇʦʩʣʝʜʥʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʚʘʨʦʚʠʪʠ ʛʣʠʥʠ, ʧʷʩʲʮʠ, ʧʷʩʲʯʥʠʮʠ ʠ ʚʘʨʦʚʠʮʠ. 

https://bg.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%80%D0%B0_%D0%BF%D0%BB%D0%B0%D0%BD%D0%B8%D0%BD%D0%B0
https://bg.wikipedia.org/wiki/%D0%92%D1%8A%D1%80%D1%88%D0%B5%D1%86%D0%BA%D0%B0_%D0%BA%D0%BE%D1%82%D0%BB%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0
https://bg.wikipedia.org/wiki/%D0%92%D1%80%D0%B0%D1%87%D0%B0%D0%BD%D1%81%D0%BA%D0%BE_%D0%BF%D0%BE%D0%BB%D0%B5
https://bg.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B7%D0%B4%D1%80%D0%B5%D0%BD%D1%81%D0%BA%D0%B0_%D1%85%D1%8A%D0%BB%D0%BC%D0%B8%D1%81%D1%82%D0%B0_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82
https://bg.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B7%D0%BB%D0%BE%D0%BC
https://bg.wikipedia.org/wiki/%D0%A2%D1%80%D0%B8%D0%B0%D1%81
https://bg.wikipedia.org/wiki/%D0%AE%D1%80%D0%B0
https://bg.wikipedia.org/wiki/%D0%92%D0%B0%D1%80%D0%BE%D0%B2%D0%B8%D0%BA
https://bg.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BB%D0%B5%D0%BE%D0%B7%D0%BE%D0%B9
https://bg.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BD%D0%BE%D1%80
https://bg.wikipedia.org/wiki/%D0%9F%D0%B5%D1%89%D0%B5%D1%80%D0%B0
https://bg.wikipedia.org/wiki/%D0%A1%D1%80%D1%83%D1%82%D0%B8%D1%89%D0%B5
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ʅʘʡ-ʩʝʚʝʨʥʠʪʝ ʯʘʩʪʠ ʥʘ ʦʙʣʘʩʪʪʘ ʩʘ ʧʦʢʨʠʪʠ ʦʪ ʝʦʣʠʯʥʠ ʩʝʜʠʤʝʥʪʠ ï ʧʨʝʜʠʤʥʦ 

ʛʣʠʥʝʩʪ ʣʴʦʩ ʠ ʣʴʦʩʦʚʠʜʥʠ ʛʣʠʥʠ. 

ʈʝʯʥʠʪʝ ʜʦʣʠʥʠ ʩʘ ʟʘʧʲʣʥʝʥʠ ʩ ʢʚʘʪʝʨʥʝʨʥʠ ʛʣʠʥʠ, ʧʷʩʲʮʠ ʠ ʯʘʢʲʣʠ. 

ʇʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʛʝʦʣʦʞʢʘʥʘ ʦʧʘʩʥʦʩʪ ʛʣʘʚʥʘ ʨʦʣʷ ʚ ʧʣʘʥʠʥʩʢʠʪʝ ʫʯʘʩʪʲʮʠ 

ʠʛʨʘʷʪ ʧʨʦʷʚʠʪʝ ʥʘ ʩʚʣʘʯʠʱʘ, ʩʨʫʪʠʱʘ ʠ ʝʨʦʟʠʷ, ʘ ʚ ʨʘʚʥʠʥʥʠʪʝ ʪʝʨʝʥʠ - ʥʘ 

ʧʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ ʠ ʚʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (ʊʘʙʣʠʮʘ 2.18). 

ʊʘʙʣʠʮʘ 2.18 ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ɺʨʘʮʘ 
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ɻʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ - ʧʨʦʮʝʩ I  G (Gԋ)% Hô 
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1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0.2 1  4,4 0.88 

2 ɽʨʦʟʠʷ (ER) 0.2 2 8,9 1.78 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9 0 

4 ʉʨʫʪʠʱʘ (RF) 0.2 5 22,2 4.44 

5 ʉʚʣʘʯʠʱʘ (LS) 0.8 4 17,8 14.24 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF)   5 22,2 0 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL) 0.8 2 8,9 7.12 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 0.4 1 4,4 1.76 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW) 0.2 0,5 2,2 0.44 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
30.66 

 

ʆʙʣʘʩʪ ɻʘʙʨʦʚʦ 

ʈʝʣʝʬ 

ʈʝʣʝʬʲʪ ʥʘ ɻʘʙʨʦʚʩʢʘ ʦʙʣʘʩʪ ʝ ʨʘʟʥʦʦʙʨʘʟʝʥ - ʧʦʣʫʧʣʘʥʠʥʩʢʠ ʠ ʧʣʘʥʠʥʩʢʠ. ʅʘ 

ʩʝʚʝʨ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʉʝʚʣʠʝʚʩʢʘʪʘ ʠ ɻʘʙʨʦʚʩʢʘʪʘ ʚʠʩʦʯʠʥʠ, ʢʘʢʪʦ ʠ 

ʩʠʥʢʣʠʥʘʣʥʦʪʦ ʧʣʘʪʦ ʉʪʨʘʞʘʪʘ, ʦʯʝʨʪʘʥʦ ʦʪ ʦʪʚʝʩʥʠ ʚʘʨʦʚʠʢʦʚʠ ʩʪʝʥʠ, ʠ 

ʉʝʚʣʠʝʚʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ ʦʪ ʇʨʝʜʙʘʣʢʘʥʘ. ʅʘ ʶʛ ï ʩʝʚʝʨʥʠʪʝ ʩʢʣʦʥʦʚʝ ʥʘ 

ʂʘʣʦʬʝʨʩʢʘ, ʐʠʧʯʝʥʩʢʘ ʠ ʊʨʝʚʥʝʥʩʢʘ ʧʣʘʥʠʥʠ ʦʪ ʉʪʘʨʘ ʧʣʘʥʠʥʘ. ɺ 

ʛʝʦʤʦʨʬʦʣʦʞʢʦ ʦʪʥʦʰʝʥʠʝ ʦʙʣʘʩʪʪʘ ʧʦʧʘʜʘ ʚ ʦʙʭʚʘʪʘ ʥʘ 2 ʨʘʟʣʠʯʥʠ ʯʘʩʪʠ ʥʘ 

ʉʪʘʨʦʧʣʘʥʠʥʩʢʘʪʘ ʦʙʣʘʩʪ ï ʇʨʝʜʙʘʣʢʘʥ ʠ ʉʪʘʨʘ ʧʣʘʥʠʥʘ.  
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ʈʝʣʝʬʲʪ ʥʘ ʨʘʡʦʥʘ ʝ ʩʠʣʥʦ ʧʨʝʩʝʯʝʥ ʠ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʦʨʝʜʠʮʘ ʦʪ ʤʘʣʢʠ 

ʜʦʣʠʥʠ, ʧʨʦʨʷʟʘʥʠ ʦʪ ʜʝʨʝʪʘ ʠ ʦʚʨʘʟʠ, ʪʝʩʥʠ ʨʠʜʦʚʝ ʠ ʙʠʣʘ ʩʲʩ ʩʪʨʲʤʥʠ ʩʢʣʦʥʦʚʝ. 

ʈʝʣʝʬʥʠʪʝ ʬʦʨʤʠ ʩʘ ʫʩʣʦʞʥʝʥʠ ʦʪ ʩʲʚʨʝʤʝʥʥʠʪʝ ʝʨʦʟʠʦʥʥʠ ʧʨʦʮʝʩʠ, ʠʟʨʘʟʷʚʘʱʠ 

ʩʝ ʯʨʝʟ ʨʘʟʚʠʪʠʝʪʦ ʧʦ ʩʢʣʦʥʦʚʝ, ʥʘʩʠʧʠ, ʥʘʥʦʩʠ ʠ ʪʝʨʘʩʠʨʘʥʠʷ ʦʪ ʯʦʚʝʰʢʘʪʘ 

ʜʝʡʥʦʩʪ.  

 

ɻʝʦʣʦʞʢʠ ʦʩʦʙʝʥʦʩʪʠ 

ɺ ʛʝʦʣʦʞʢʠʷ ʩʪʨʦʝʞ ʥʘ ʦʙʣʘʩʪʪʘ ʫʯʘʩʪʚʘʪ ʧʨʝʜʠʤʥʦ ʩʝʜʠʤʝʥʪʠ ʩʢʘʣʠ. ɺ ʶʞʥʘʪʘ 

ʯʘʩʪ, ʦʢʦʣʦ ʇʣʘʯʢʦʚʮʠ, ʝ ʨʘʟʧʨʦʩʪʨʘʥʝʥʘ ʉʪʘʨʦʧʘʪʠʰʢʘʪʘ ʩʚʠʪʘ ʠʟʛʨʘʜʝʥʘ ʦʪ 

ʢʦʥʛʣʦʤʝʨʘʪʠ ʠ ʧʷʩʲʯʥʠʮʠ ʩ ʇʘʣʝʦʛʝʥʩʢʘ ʚʲʟʨʘʩʪ. ʎʝʥʪʨʘʣʥʠʪʝ ʯʘʩʪʠ ʥʘ ʦʙʣʘʩʪʪʘ 

ʩʘ ʠʟʛʨʘʜʝʥʠ ʦʪ ɹʲʣʛʘʨʝʥʩʢʘʪʘ ʩʚʠʪʘ ʠ ʂʘʤʯʠʡʩʢʘʪʘ ʩʚʠʪʘ. ʉʢʘʣʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ 

ʦʪ ʧʘʯʢʠ ʦʪ ʧʷʩʲʯʥʠʮʠ ʠ ʤʝʨʛʝʣʠ, ʤʝʨʛʝʣʠ ʠ ʘʣʝʚʨʦʣʠʪʠ ʩ ʧʘʯʢʠ ʦʪ ʚʘʨʦʚʠʮʠ. ɺ 

ʩʝʚʝʨʥʘʪʘ ʯʘʩʪ ʥʘ ʦʙʣʘʩʪʪʘ ʧʨʝʦʙʣʘʜʘʚʘʪ ʩʢʘʣʠʪʝ ʥʘ ɻʦʨʥʦʨʷʭʦʚʩʢʘʪʘ ʩʚʠʪʘ 

(ʛʣʠʥʝʩʪʠ ʤʝʨʛʝʣʠ ʩ ʨʝʜʢʠ ʧʨʦʩʣʦʡʢʠ ʦʪ ʧʷʩʲʯʥʠʮʠ ʠ ʘʣʝʚʨʦʣʠʪʠ) ʠ ɽʤʝʥʩʢʘʪʘ 

ʩʚʠʪʘ (ʦʨʛʘʥʦʛʝʥʥʠ ʠ ʧʝʩʲʯʣʠʚʠ ʚʘʨʦʚʠʮʠ).  
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1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0.2 1  4,4 0.88 

2 ɽʨʦʟʠʷ (ER) 0.4 2 8,9 3.56 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9 0 

4 ʉʨʫʪʠʱʘ (RF) 0.2 5 22,2 4.44 

5 ʉʚʣʘʯʠʱʘ (LS) 0.2 4 17,8 3.56 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF)   5 22,2 0 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL)   2 8,9 0 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ)   1 4,4 0 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW)   0,5 2,2 0 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
12.44 
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ʉʲʚʨʝʤʝʥʥʠʪʝ ʢʚʘʪʝʨʥʝʨʥʠ ʩʝʜʠʤʝʥʪʠ ʩʘ ʧʨʝʜʠʤʥʦ ʦʪ ʘʣʫʚʠʘʣʝʥ ʧʨʦʠʟʭʦʜ ʠ 

ʩʘ ʧʨʠʚʲʨʟʘʥʠ ʢʲʤ ʧʦ-ʛʦʣʝʤʠʪʝ ʨʝʢʠ ʚ ʦʙʣʘʩʪʪʘ (ʧʦʨʝʯʠʝʪʦ ʥʘ ʨ. ʈʦʩʠʮʘ). 

ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʦʪ ʯʘʢʲʣʠ, ʧʷʩʲʮʠ ʠ ʛʣʠʥʠ.  

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ, ʩ ʛʣʘʚʥʦ ʫʯʘʩʪʠʝ ʚ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ 

ʦʙʣʘʩʪʪʘ, ʝ ʜʘʜʝʥʦ ʚ ʪʘʙʣ. 2.19. 

 

ʆʙʣʘʩʪ ɼʦʙʨʠʯ 

ʈʝʣʝʬ 

ʊʝʨʠʪʦʨʠʷʪʘ ʥʘ ʦʙʣʘʩʪ ɼʦʙʨʠʯ ʩʝ ʨʘʟʧʦʣʘʛʘ ʚ ʥʘʡ ï ʩʝʚʝʨʥʘʪʘ ʛʝʦʤʦʨʬʦʣʦʞʢʘ 

ʦʙʣʘʩʪ ʥʘ ɹʲʣʛʘʨʠʷ ï ɼʫʥʘʚʩʢʘʪʘ ʭʲʣʤʠʩʪʘ ʨʘʚʥʠʥʘ, ʢʘʪʦ ʟʘʝʤʘ ʠʟʪʦʯʥʘʪʘ ʡ ʯʘʩʪ. 

ʆʙʣʘʩʪ ɼʦʙʨʠʯ ʧʦʧʘʜʘ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʃʫʜʦʛʦʨʩʢʦ ï ɼʦʙʨʫʜʞʘʥʩʢʠʪʝ ʣʴʦʩʦʚʠ 

ʧʣʘʪʘ, ʢʘʪʦ ʧʦʢʨʠʚʘ ʠʟʮʷʣʦ ɼʦʙʨʫʜʞʘʥʩʢʦʪʦ ʠ ʯʘʩʪʠʯʥʦ ʃʫʜʦʛʦʨʩʢʦʪʦ ʧʣʘʪʦ. ʅʘ 

ʠʟʪʦʢ ɼʦʙʨʫʜʞʘʥʩʢʦʪʦ ʧʣʘʪʦ ʟʘʚʲʨʰʚʘ ʩʲʩ ʩʪʨʲʤʝʥ ʠ ʚʠʩʦʢ ʙʨʷʛ ʢʘʪʦ ʥʘ ʩʝʚʝʨ 

ʚʠʩʦʯʠʥʘʪʘ ʤʫ ʧʦʩʪʝʧʝʥʥʦ ʥʘʤʘʣʷʚʘ, ʟʘ ʜʘ ʜʦʩʪʠʛʥʝ ʧʨʠ ʩ. ɼʫʨʘʥʢʫʣʘʢ ʜʦ 7 ï 8 m. 

ʇʦʨʘʜʠ ʘʢʪʠʚʥʠʪʝ ʩʲʚʨʝʤʝʥʥʠ ʘʙʨʘʟʠʦʥʥʠ ʧʨʦʮʝʩʠ ʧʨʠ ʢʣʠʬʦʚʠʷ ʭʘʨʘʢʪʝʨ ʥʘ 

ɼʦʙʨʫʜʞʘʥʩʢʦʪʦ ʢʨʘʡʙʨʝʞʠʝ, ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʩʘ ʩʚʣʘʯʠʱʥʠʪʝ ʧʨʦʮʝʩʠ. 

ɻʝʦʣʦʞʢʠ ʦʩʦʙʝʥʦʩʪʠ 

ɺ ʛʝʦʣʦʞʢʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʪʝʨʝʥʘ ʩʝ ʨʘʟʢʨʠʚʘʪ ʩʝʜʠʤʝʥʪʠ ʩ 

ʄʠʦʮʝʥʩʢʘ ʚʲʟʨʘʩʪ. ʄʠʦʮʝʥʲʪ ʥʘ ʝ ʧʨʝʜʩʪʘʚʝʥ ʥʘʡ ï ʚʝʯʝ ʩ ʛʦʨʥʘʪʘ ʩʠ ʯʘʩʪ ï 

ʩʘʨʤʘʪʘ. ʉʨʝʜʥʠʷʪ ʤʠʦʮʝʥ (ʟʘʩʪʲʧʝʥ ʩ ʢʘʨʘʛʘʥʘ ʠ ʢʦʥʢʘ) ʠʤʘ ʤʥʦʛʦ ʩʣʘʙʦ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ, ʘ ʜʦʣʥʦ ʤʠʦʮʝʥʩʢʠ ʩʝʜʠʤʝʥʪʠ ʥʝ ʩʘ ʫʩʪʘʥʦʚʝʥʠ. ɼʝʙʝʣʠʥʘʪʘ ʥʘ 

ʩʨʝʜʥʠʷ ʤʠʦʮʝʥ ʜʦʩʪʠʛʘ ʜʦ 20 m. ʉʘʨʤʘʪʲʪ ʝ ʪʚʲʨʜʝ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʘ 

ʬʦʨʤʘʮʠʷ ʚ ʨʘʟʛʣʝʞʜʘʥʘʪʘ ʪʝʨʠʪʦʨʠʷ. ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʙʦʛʘʪʘ ʬʘʫʥʘ ʪʦʡ ʩʝ ʧʦʜʝʣʷ ʥʘ 

ʜʦʣʝʥ, ʩʨʝʜʝʥ ʠ ʛʦʨʝʥ.  

ʂʚʘʪʝʨʥʝʨʲʪ ʩʝ ʧʦʜʝʣʷ ʥʘ ʧʣʝʡʩʪʦʮʝʥ ʠ ʭʦʣʦʮʝʥ. ʇʣʝʡʩʪʦʮʝʥʲʪ ʝ ʧʨʝʜʩʪʘʚʝʥ 

ʦʪ ʨʘʟʣʠʯʥʦ ʜʝʙʝʣʠ ʯʘʢʲʣʠ, ʥʘʜ ʢʦʠʪʦ ʩʣʝʜʚʘʪ ʯʝʨʚʝʥʢʘʚʠ ʧʝʩʲʯʣʠʚʠ ʛʣʠʥʠ ʠ ʣʴʦʩ. 

ʃʴʦʩʲʪ ʝ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʘʪʘ ʬʦʨʤʘʮʠʷ ʚ ʟʘʧʘʜʥʘ ɼʦʙʨʫʜʞʘ. ʇʨʝʜʩʪʘʚʣʷʚʘ 

ʩʚʝʪʣʦ ʜʦ ʞʲʣʪʦʢʘʬʷʚʘ ʩʢʘʣʘ, ʤʘʣʢʦ ʢʘʨʙʦʥʘʪʠ, ʬʠʥʠ ʩʣʶʜʝʥʠ ʣʶʩʧʝʩʪʠ ʠ 

ʬʝʣʜʰʧʘʪʦʚʠ ʟʲʨʥʘ. ɼʝʙʝʣʠʥʘʪʘ ʤʫ ʝ ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ 30 ï 40 m, ʢʘʪʦ ʚ ʶʞʥʠʪʝ 
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ʦʙʣʘʩʪʠ ʪʝ ʥʘʤʘʣʷʚʘʪ ʠ ʣʴʦʩʦʚʘʪʘ ʧʦʢʨʠʚʢʘ ʩʝ ʨʘʟʢʲʩʚʘ. ʍʦʣʦʮʝʥʲʪ ʝ ʧʨʝʜʩʪʘʚʝʥ ʦʪ 

ʘʣʫʚʠʘʣʥʠ ʠ ʧʦ-ʨʷʜʢʦ ʜʝʣʫʚʠʘʣʥʠ ʫʪʘʡʢʠ. ɸʣʫʚʠʷʪ ʩʝ ʠʟʛʨʘʞʜʘ ʦʪ ʨʘʟʥʦʢʲʩʦʚʠ 

ʯʘʢʲʣʠ, ʥʘʜ ʢʦʠʪʦ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʧʦ-ʬʠʥʠ ʛʣʠʥʝʩʪʦ-ʧʝʩʲʯʣʠʚʠ ʥʘʥʦʩʠ. ɺ ʠʟʪʦʯʥʘ 

ɼʦʙʨʫʜʞʘ ʢʚʘʪʝʨʥʝʨʲʪ, ʢʦʡʪʦ ʥʘʰʠʨʦʢʦ ʧʦʢʨʠʚʘ ʩʘʨʤʘʪʩʢʠʪʝ ʩʝʜʠʤʝʥʪʠ, ʩʝ 

ʧʨʝʜʩʪʘʚʷ ʦʪ ʛʣʠʥʠ - ʣʴʦʩʦʚʠʜʥʠ, ʩʣʘʙʦ ʧʝʩʲʯʣʠʚʠ, ʥʘ ʤʝʩʪʘ ʚʘʨʦʚʠʪʠ. ʅʘʙʣʶʜʘʚʘʪ 

ʩʝ ʠ ʧʨʦʩʣʦʡʢʠ ʦʪ ʩʠʚʦʞʲʣʪʝʥʠʢʘʚ ʬʠʥʦʧʝʩʲʯʣʠʚ ʣʴʦʩ. ɼʝʙʝʣʠʥʘʪʘ ʥʘ ʢʚʘʪʝʨʥʝʨʘ 

ʪʫʢ ʜʦʩʪʠʛʘ ʜʦ 25 m. 

ʆʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʨʝʣʝʬʘ ʠ ʭʘʨʘʢʪʝʨʘ ʥʘ ʨʘʟʢʨʠʚʘʱʠʪʝ ʩʝ ʣʠʪʦʣʦʞʢʠ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʨʝʜʦʧʨʝʜʝʣʷʪ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʛʣʘʚʥʠʪʝ ʨʘʟʨʫʰʠʪʝʣʥʠ 

ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩʠ, ʬʦʨʤʠʨʘʱʠ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʚ ʦʙʣʘʩʪʪʘ (ʪʘʙʣʠʮʘ 2.20) 

ʊʘʙʣʠʮʘ 2.20 ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ɼʦʙʨʠʯ 
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1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0.4 1  4,4 1.76 

2 ɽʨʦʟʠʷ (ER) 0 2 8,9 0 

3 ɸʙʨʘʟʠʷ (AB) 1 2 8,9 22.2 

4 ʉʨʫʪʠʱʘ (RF) 0.2 5 22,2 4.44 

5 ʉʚʣʘʯʠʱʘ (LS) 0.6 4 17,8 10.68 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF)   5 22,2 0 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL) 0.8 2 8,9 7.12 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 0.2 1 4,4 0.88 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW)   0,5 2,2 0 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
47.08 

 

 

ʆʙʣʘʩʪ ʂʲʨʜʞʘʣʠ 

ʈʝʣʝʬ 

ʊʝʨʠʪʦʨʠʷʪʘ ʥʘ ʦʙʣʘʩʪʪʘ ʩʝ ʦʪʣʠʯʘʚʘ ʩ ʷʩʥʦ ʠʟʨʘʟʝʥ ʧʣʘʥʠʥʩʢʠ ʨʝʣʝʬ, ʩʠʣʥʦ 

ʨʘʟʯʣʝʥʝʥ ʦʪ ɸʨʜʘ ʠ ʥʝʡʥʠʪʝ ʧʨʠʪʦʮʠ, ʤʝʞʜʫ ʢʦʠʪʦ ʩʝ ʠʟʜʠʛʘʪ ʧʣʘʥʠʥʩʢʠ ʨʠʜʦʚʝ ʠ 

ʚʲʟʚʠʰʝʥʠʷ ʩʲʩ ʩʪʨʲʤʥʠ ʩʢʣʦʥʦʚʝ. 
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ɻʝʦʣʦʞʢʠ ʦʩʦʙʝʥʦʩʪʠ 

ɺ ʛʝʦʣʦʞʢʦ ʦʪʥʦʰʝʥʠʝ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʦʙʣʘʩʪʪʘ ʧʦʧʘʜʘ ʚ ʈʦʜʦʧʩʢʘʪʘ ʯʘʩʪ ʥʘ 

ɺʲʪʨʝʰʥʠʪʝ ɹʘʣʢʘʥʠʜʠ, ʬʦʨʤʠʨʘʥʠ ʧʨʝʟ ʘʣʧʠʡʩʢʠʷ ʥʘʛʲʚʘʪʝʣʝʥ ʮʠʢʲʣ. ʄʦʛʘʪ ʜʘ 

ʩʝ ʜʝʬʠʥʠʨʘʪ ʪʨʠ ʛʣʘʚʥʠ ʪʠʧʘ ʩʢʘʣʥʠ ʬʦʨʤʘʮʠʠ, ʧʨʠʥʘʜʣʝʞʘʱʠ ʩʲʦʪʚʝʪʥʦ ʢʲʤ: ʘ) 

ʤʝʪʘʤʦʨʬʥʠʷ ʢʦʤʧʣʝʢʩ ʥʘ ʎʝʥʪʨʘʣʥʠʪʝ ʈʦʜʦʧʠ, ʙ) ʚʫʣʢʘʥʦʛʝʥʥʦ-ʩʝʜʠʤʝʥʪʥʠʷ 

ʢʦʤʧʣʝʢʩ ʥʘ ʀʟʪʦʯʥʦʨʦʜʦʧʩʢʘʪʘ ʜʝʧʨʝʩʠʷ ʠ ʚ) ʥʘʩʣʘʛʠ ʩ ʢʚʘʪʝʨʥʝʨʥʘ ʚʲʟʨʘʩʪ.  

ɺ ʛʝʦʣʦʞʢʠʷ ʨʘʟʨʝʟ, ʦʪʜʦʣʫ-ʥʘʛʦʨʝ ʩʝ ʦʪʜʝʣʷʪ ʩʣʝʜʥʠʪʝ ʩʪʨʫʢʪʫʨʥʠ ʝʜʠʥʠʮʠ: 

1. ɸʨʜʠʥʩʢʘ ʝʜʠʥʠʮʘ ï ʠʟʛʨʘʜʝʥʘ ʦʪ ʤʘʛʤʘʪʠʟʠʨʘʥʠ ʛʥʘʡʩʠ, ʦʩʥʦʚʥʦ ʦʨʪʦʛʥʘʡʩʠ; 

ʉʪʘʨʮʝʚʩʢʘ ʝʜʠʥʠʮʘ ï ʩʲʱʦ ʤʠʛʤʘʪʠʟʠʨʘʥʠ ʛʥʘʡʩʠ, ʥʦ ʪʫʢ ʩʢʘʣʥʠʷʪ ʩʲʩʪʘʚ ʝ ʧʦ- 

ʧʲʩʪʲʨ ï ʠʤʘ ʜʦʩʪʘ ʘʤʬʠʙʦʣʠʪʠ, ʤʨʘʤʦʨʠ, ʩʣʶʜʝʥʠ ʰʠʩʪʠ; ɹʦʨʦʚʠʰʢʘ ʝʜʠʥʠʮʘ ï 

ʚʢʣʶʯʚʘ ʦʨʪʦʛʥʘʡʩʠ (ʜʦʤʠʥʠʨʘʱʦ ʧʦʨʬʠʨʦʢʣʘʩʪʠʯʥʠ ʧʦ ʢʘʣʠʝʚ ʬʝʣʜʰʧʘʪ), 

ʘʤʬʠʙʦʣʠʪʠ, ʤʨʘʤʦʨʠ, ʢʚʘʨʮʠʪʠ, ʰʠʩʪʠ.  

ʉʯʠʪʘ ʩʝ, ʯʝ ʚ ʨʝʟʫʣʪʘʪ ʦʪ ʘʢʪʠʚʥʠ ʛʝʦʜʠʥʘʤʠʯʥʠ ʧʨʦʮʝʩʠ, ʧʨʝʟ ʪʝʨʮʠʝʨʘ ʥʘ 

ʧʦʚʲʨʭʥʦʩʪʪʘ ʩʘ ʩʝ ʨʘʟʢʨʠʣʠ ʩʢʘʣʠ ʦʪ ʥʘʡ-ʜʲʣʙʦʢʠʪʝ ʥʠʚʘ ʥʘ ʤʝʪʘʤʦʨʬʥʠʷ ʩʢʘʣʝʥ 

ʢʦʤʧʣʝʢʩ ʥʘ ʎʝʥʪʨʘʣʥʦʨʦʜʦʧʩʢʠʷ ʢʫʧʦʣ. ʉʝʚʝʨʦʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʝ 

ʨʘʟʧʦʣʦʞʝʥʘ ʚʲʨʭʫ ʀʟʪʦʯʥʦʨʦʜʦʧʩʢʘʪʘ ʜʝʧʨʝʩʠʷ. ʊʷ ʩʝ ʝ ʬʦʨʤʠʨʘʣʘ ʧʨʝʟ 

ʧʘʣʝʦʛʝʥʘ, ʢʦʛʘʪʦ ʝ ʠʤʘʣʦ ʯʝʩʪʠ ʧʨʦʷʚʠ ʥʘ ʚʫʣʢʘʥʠʟʲʤ. ɺ ʜʝʧʨʝʩʠʷʪʘ ʩʘ ʩʝ 

ʦʪʣʦʞʠʣʠ ʩʢʘʣʠʪʝ ʦʪ ʚʫʣʢʘʥʦʛʝʥʥʦ- ʩʝʜʠʤʝʥʪʥʠʷ ʢʦʤʧʣʝʢʩ, ʚʢʣʶʯʚʘʱ ʝʦʮʝʥ-

ʦʣʠʛʦʮʝʥʩʢʠ ʩʝʜʠʤʝʥʪʠ, ʣʘʚʦʚʠ ʩʢʘʣʠ, ʚʫʣʢʘʥʩʢʠ ʪʫʬʠ ʠ ʪʫʬʠʪʠ. ʂʚʘʪʝʨʥʝʨʥʠʪʝ 

ʥʘʩʣʘʛʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʨʘʟʣʠʯʥʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ï ʘʣʫʚʠʡ, ʧʨʦʣʫʚʠʡ, ʜʝʣʫʚʠʡ, 

ʢʦʣʫʚʠʡ, ʝʣʫʚʠʡ ʠ ʪ.ʥ. ʂʚʘʪʝʨʥʝʨʥʠʪʝ ʦʪʣʦʞʝʥʠʷ ʠʤʘʪ ʨʘʟʣʠʯʝʥ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʥ 

ʩʲʩʪʘʚ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʘʯʠʥʘ ʥʘ ʦʙʨʘʟʫʚʘʥʝ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʠʤ ʚ ʨʝʣʝʬʘ ï ʦʪ 

ʚʘʣʫʥʠ ʚ ʧʨʦʣʫʚʠʘʣʥʦ-ʘʣʫʚʠʘʣʥʠʪʝ ʥʘʩʣʘʛʠ ʚ ʜʦʣʠʥʘʪʘ ʥʘ ʨ.ɸʨʜʘ, ʧʨʝʟ ʯʘʢʲʣʠ, 

ʧʷʩʲʮʠ ʠ ʛʣʠʥʠ ï ʚ ʠʟʚʝʪʨʠʪʝʣʥʠʪʝ ʢʦʨʠ, ʦʙʨʘʟʫʚʘʥʠ ʦʪ ʧʦ-ʩʪʘʨʠʪʝ ʩʢʘʣʠ. ʅʘʡ- 

ʛʦʣʝʤʠ ʥʘʪʨʫʧʚʘʥʠʷ ʥʘ ʢʚʘʪʝʨʥʝʨʥʠ ʥʘʩʣʘʛʠ, ʧʨʝʜʠʤʥʦ ʦʪ ʧʨʦʣʫʚʠʡ ʠ ʘʣʫʚʠʡ, ʠʤʘ 

ʚ ʜʦʣʠʥʥʠʪʝ ʨʘʟʰʠʨʝʥʠʷ ʠ ʚ ʤʝʩʪʘʪʘ, ʢʲʜʝʪʦ ʩʝ ʚʣʠʚʘʪ ʧʦ-ʛʦʣʝʤʠʪʝ ʧʨʠʪʦʮʠ ʥʘ 

ɸʨʜʘ (ʨ.ɼʘʚʠʜʢʦʚʩʢʘ ʄʘʣʢʘ ɸʨʜʘ, ʨ.ɸʨʜʠʥʩʢʘ ʠ ʜʨ.). ɺ ʪʝʨʘʩʠʪʝ ʥʘ ʨʝʢʠʪʝ ʩʘ ʩʝ 

ʦʪʣʦʞʠʣʠ ʘʣʫʚʠʘʣʥʠ ʤʘʪʝʨʠʘʣʠ, ʧʨʝʜʠʤʥʦ ʯʘʢʲʣʠ, ʧʷʩʲʮʠ, ʠ ʛʣʠʥʠ.  
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ʈʘʟʯʣʝʥʝʥʠʷʪ ʨʝʣʝʬ ʠ ʨʘʟʥʦʨʦʜʥʠʪʝ ʛʝʦʣʦʞʢʠ ʦʪʣʦʞʝʥʠʷ ʠ ʩʢʘʣʠ ʦʧʨʝʜʝʣʷʪ 

ʧʨʦʷʚʘʪʘ ʥʘ ʩʨʫʪʠʱʘ, ʩʚʣʘʯʠʱʘ ʠ ʝʨʦʟʠʷ, ʢʘʪʦ ʦʩʥʦʚʥʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ʛʝʦʣʦʞʢʘʪʘ 

ʦʧʘʩʥʦʩʪ ʚ ʦʙʣʘʩʪʪʘ (ʊʘʙʣʠʮʘ 2.21.) 

ʊʘʙʣʠʮʘ  2.21. ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ʂʲʨʜʞʘʣʠ 
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1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0 1  4,4 0 

2 ɽʨʦʟʠʷ (ER) 0.8 2 8,9 7.12 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9 0 

4 ʉʨʫʪʠʱʘ (RF) 0.2 5 22,2 4.44 

5 ʉʚʣʘʯʠʱʘ (LS) 0.4 4 17,8 7.12 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF) 1 5 22,2 22.2 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL)   2 8,9 0 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ)   1 4,4 0 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW)   0,5 2,2 0 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
40.88 

 

 

ʆʙʣʘʩʪ ʂʶʩʪʝʥʜʠʣ 

ʈʝʣʝʬ 

ʈʝʣʝʬʲʪ ʥʘ ʦʙʣʘʩʪʪʘ ʝ ʨʘʟʥʦʦʙʨʘʟʝʥ - ʧʣʦʜʦʨʦʜʥʘ ʢʦʪʣʦʚʠʥʘ ʠ ʜʦʣʠʥʠ, ʨʘʟʜʝʣʝʥʠ ʩ 

ʭʲʣʤʠʩʪʠ ʟʝʤʠ ʠ ʧʣʘʥʠʥʠ. ʇʨʝʦʙʣʘʜʘʚʘ ʧʨʝʜʠʤʥʦ ʧʣʘʥʠʥʥʩʢʠʷʪ ʨʝʣʝʬ. ʉʝʚʝʨʥʘʪʘ 

ʠ ʟʘʧʘʜʥʘʪʘ ʡ ʯʘʩʪ ʟʘʝʤʘʪ ʪ. ʥʘʨ. ʂʶʩʪʝʥʜʠʣʩʢʦ ʢʨʘʠʱʝ ʠ ʠʤʘʪ ʩʠʣʥʦ ʨʘʟʯʣʝʥʝʥ 

ʨʝʣʝʬ, ʚʢʣʶʯʚʘʱ ʯʘʩʪʠ ʦʪ ʛʨʘʥʠʯʥʘʪʘ ʄʠʣʝʚʩʢʘ ʧʣʘʥʠʥʘ, ʏʫʜʠʥʩʢʘ ʧʣʘʥʠʥʘ, 

ɿʝʤʝʥʩʢʘ ʧʣʘʥʠʥʘ ʠ ʥʘ ʠʟʪʦʢ ʂʦʥʷʚʩʢʘʪʘ ʧʣʘʥʠʥʘ. ʈʘʚʥʠʥʥʠʷʪ ʨʝʣʝʬ ʝ ʧʨʝʜʩʪʘʚʝʥ 

ʧʨʝʜʠʤʥʦ ʚ ʟʦʥʘʪʘ ʥʘ ʢʦʪʣʦʚʠʥʠʪʝ ʠ ʨʝʯʥʠʪʝ ʜʦʣʠʥʠ. 

 

ɻʝʦʣʦʞʢʠ ʦʩʦʙʝʥʦʩʪʠ 

ɺ ʛʝʦʣʦʞʢʦ ʠ ʪʝʢʪʦʥʩʢʦ ʦʪʥʦʰʝʥʠʝ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʂʶʩʪʝʥʜʠʣʩʢʘ ʦʙʣʘʩʪ 

ʧʨʠʥʘʜʣʝʞʠ ʢʲʤ ʂʨʘʠʱʠʮʠʜʠʪʝ ʠ ʈʦʜʦʧʩʢʘʪʘ ʦʙʣʘʩʪ (ʠʟʪʦʯʥʦ ʦʪ ʨ. ʉʪʨʫʤʘ). ʉʨʝʜ 

ʧʘʣʝʦʟʦʡʩʢʠʪʝ (ʦʨʜʦʚʠʢ, ʩʠʣʫʨ, ʜʝʚʦʥ) ʬʦʨʤʘʮʠʠ ʠ ʜʠʘʙʘʟ-ʬʠʣʠʪʦʠʜʥʠʷ ʢʦʤʧʣʝʢʩ 



˗́̑̓̏̄̑́̉̑́̎̆̕ ̎́ ̠̄̆̏̌̏̇̋̉ ̑̉̒̋ ̅̆̋̆̍̃̑̉ φτυϊ ̄Ȣ 

 

ɻʝʦʣʦʛʠʯʝʩʢʠ ʠʥʩʪʠʪʫʪ - ɹɸʅ ̒̓̑Ȣ 89 
 

ʧʨʝʦʙʣʘʜʘʚʘʪ ʩʣʘʙʦʚʦʜʦʥʦʩʥʠʪʝ ʰʠʩʪʠ, ʬʠʣʠʪʠ ʠ ʘʨʛʠʣʠʪʠ. ʉʨʝʜ ʪʷʭ ʩʘ ʚʥʝʜʨʝʥʠ 

ʤʘʛʤʝʥʠʪʝ ʧʣʫʪʦʥʠ ʦʪ ʉʪʨʫʤʩʢʘʪʘ ʜʠʦʨʠʪʦʚʘ ʬʦʨʤʘʮʠʷ ʩ ʛʦʨʥʦ ʧʘʣʝʦʟʦʡʩʢʘ 

ʚʲʟʨʘʩʪ. 

ɺ ʂʨʘʠʱʝʪʦ, ʩʨʘʚʥʠʪʝʣʥʦ ʛʦʣʝʤʠ ʧʣʦʱʠ ʟʘʝʤʘʪ ʩʨʝʜʥʦ-ʛʦʨʥʦʪʨʠʘʩʢʠʪʝ 

ʥʘʧʫʢʘʥʠ, ʨʘʟʣʦʤʝʥʠ ʠ ʦʢʘʨʩʪʝʥʠ ʚʘʨʦʚʠʮʠ, ʜʦʣʦʤʠʪʠʟʠʨʘʥʠ ʚʘʨʦʚʠʮʠ ʠ ʜʦʣʦʤʠʪʠ 

ʠ ʯʘʩʪʠʯʥʦ ʶʨʩʢʠ ʢʘʨʙʦʥʘʪʥʠ ʬʦʨʤʘʮʠʠ, ʦʬʦʨʤʷʱʠ ʨʠʜʘ ɻʦʣʦ ɹʲʨʜʦ, ɿʝʤʝʥʩʢʘʪʘ ʠ 

ʂʦʥʚ̫ʩʢʘʪʘ ʢʘʨʩʪʦʚʠ ʩʠʩʪʝʤʠ. ɺ ʦʙʣʘʩʪʪʘ ʩʝ ʨʘʟʢʨʠʚʘʪ ʠ ʢʦʥʪʠʥʝʥʪʘʣʥʠ ʧʝʨʤʩʢʠ ʠ 

ʜʦʣʥʦʪʨʠʘʩʢʠ ʢʦʥʛʣʦʤʝʨʘʪʥʦ-ʧʷʩʲʯʥʠʢʦʚʠ ʩʚʠʪʠ, ʤʦʨʩʢʠ ʠ ʬʣʠʰʢʠ (ʶʨʩʢʠ ʠ 

ʜʦʣʥʦʢʨʝʜʥʠ) ʩʝʜʠʤʝʥʪʠ.  

ɺ ʨʝʜʠʮʘ ʫʯʘʩʪʲʮʠ ʥʘ ʂʨʘʠʱʠʜʥʘʪʘ ʦʙʣʘʩʪ ʠ ʚ ʆʛʨʘʞʜʝʥ ʧʣʘʥʠʥʘ ʧʨʠʘʙʦʥ-

ʦʣʠʛʦʮʝʥʩʢʠ ʣʘʚʠ ʦʪ ʨʠʦʣʠʪʠ, ʨʠʦʜʘʮʠʪʠ ʠ ʜʨ. ʚʫʣʢʘʥʠʪʠ ʧʨʦʙʠʚʘʪ ʧʦ-ʩʪʘʨʠʪʝ 

ʩʢʘʣʥʠ ʬʦʨʤʘʮʠʠ. ɽʜʥʦ ʦʪ ʥʘʡ-ʢʲʩʥʦ ʟʘʩʪʠʥʘʣʠʪʝ ʪʝʣʘ ʝ ʚʠʩʦʯʠʥʘʪʘ ñʂʦʞʫʭò, 

ʨʘʟʧʦʣʦʞʝʥʘ ʚ ʩʘʤʦʪʦ ʢʦʨʠʪʦ ʥʘ ʨʝʢʘ ʉʪʨʫʤʘ, ʜʦ ʫʩʪʠʝʪʦ ʥʘ ʨʝʢʘ ʉʪʨʫʤʝʰʥʠʮʘ. 

ʇʨʝʟ ʧʘʣʝʦʛʝʥʘ ʠ ʥʝʦʛʝʦʥʘ ʧʦ ʉʪʨʫʤʩʢʘʪʘ ʜʦʣʠʥʘ ʩʝ ʬʦʨʤʠʨʘʪ ʛʨʘʙʝʥʦʚʠ 

ʩʝʜʠʤʝʥʪʥʠ ʙʘʩʝʡʥʠ (ʨʦʚʦʚʝ). ɺ ʪʷʭ ʩʝ ʦʪʣʘʛʘʪ ʜʝʙʝʣʠ ʤʦʨʩʢʠ ʠ ʨʝʯʥʦ-ʝʟʝʨʥʠ 

ʩʝʜʠʤʝʥʪʠ (ʤʦʣʘʩʠ) ʦʪ ʙʨʝʢʯʦʢʦʥʛʣʦʤʝʨʘʪʠ, ʢʦʥʛʣʦʤʝʨʘʪʥʠ ʙʣʦʢʘʞʠ, ʧʷʩʲʯʥʠʮʠ, 

ʧʷʩʲʮʠ, ʛʣʠʥʝʩʪʠ ʠ ʛʣʠʥʝʩʪʦ-ʧʝʩʲʯʣʠʚʠ ʤʘʪʝʨʠʘʣʠ ʠ ʚʲʛʣʠʱʘ. ʆʙʨʘʟʫʚʘʪ ʩʝ 

ʦʣʠʛʦʮʝʥʩʢʠʪʝ ʇʝʨʥʠʰʢʠ, ɹʦʙʦʚʜʦʣʩʢʠ, ʘ ʧʦ-ʢʲʩʥʦ ʧʨʝʟ ʥʝʦʛʝʥʘ - ʂʶʩʪʝʥʜʠʣʩʢʠʷ 

ʠ ʆʨʘʥʦʚʩʢʠʷ ʣʠʛʥʠʪʥʠ ʙʘʩʝʡʥʠ. 

ɺ ʨʝʯʥʠʪʝ ʣʝʛʣʘ, ʟʘʣʠʚʥʠʪʝ ʠ ʥʘʜʟʘʣʠʚʥʠ ʨʝʯʥʠ ʪʝʨʘʩʠ ʠ ʚ ʥʘʥʦʩʥʠʪʝ ʢʦʥʫʩʠ 

ʧʨʠ ʫʩʪʠʷʪʘ ʥʘ ʨʝʢʠʪʝ ʠ ʧʦʪʦʮʠʪʝ ʠ ʢʨʘʡ ʧʣʘʥʠʥʩʢʠʪʝ ʧʦʜʥʦʞʠʷ ʝ ʦʙʨʘʟʫʚʘʥʘ 

ʢʚʘʪʝʨʥʝʨʥʘ ʧʦʢʨʠʚʢʘ ʦʪ ʘʣʫʚʠʘʣʥʠ ʠ ʧʨʦʣʫʚʠʘʣʥʠ, ʥʘʡ-ʯʝʩʪʦ ʩʠʣʥʦ ʚʦʜʦʥʦʩʥʠ 

ʥʘʥʦʩʠ ʦʪ ʚʘʣʫʥʠ, ʯʘʢʲʣʠ ʠ ʧʷʩʲʮʠ ʩ ʧʝʩʲʯʣʠʚʦ-ʛʣʠʥʝʩʪʘ ʧʦʯʚʝʥʘ ʧʦʢʨʠʚʢʘ. ʂʨʘʡ 

ʧʣʘʥʠʥʩʢʠʪʝ ʩʢʣʦʥʦʚʝ ʩʘ ʥʘʪʨʫʧʘʥʠ ʧʨʦʣʫʚʠʘʣʥʠ ʠ ʜʝʣʫʚʠʘʣʥʠ ʩʢʘʣʥʠ ʙʣʦʢʘʞʠ, 

ʙʨʝʢʯʠ, ʧʷʩʲʯʥʠ ʠ ʛʣʠʥʝʩʪʠ ʤʘʪʝʨʠʘʣʠ.  

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ, ʩʲʩʪʘʚʷʱʠ ʦʩʥʦʚʥʘʪʘ ʛʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ ʚ 

ʦʙʣʘʩʪʪʘ ʝ ʜʘʜʝʥʦ ʥʘ ʪʘʙʣ. 2.22. 
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ʊʘʙʣʠʮʘ 2.22. ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ʂʶʩʪʝʥʜʠʣ 
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1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0.4 1  4,4 1.76 

2 ɽʨʦʟʠʷ (ER) 0.6 2 8,9 5.34 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9 0 

4 ʉʨʫʪʠʱʘ (RF) 0.8 5 22,2 17.76 

5 ʉʚʣʘʯʠʱʘ (LS) 0.2 4 17,8 3.56 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF) 0.2 5 22,2 4.44 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL)   2 8,9 0 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 0.2 1 4,4 0.88 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW) 0.2 0,5 2,2 0.44 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
34.18 

 

ʆʙʣʘʩʪ ʃʦʚʝʯ 

ʈʝʣʝʬ 

ʈʝʣʝʬʲʪ ʝ ʧʨʝʜʠʤʥʦ ʭʲʣʤʠʩʪ, ʘ ʚ ʩʝʚʝʨʦʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ï ʭʲʣʤʠʩʪʦ-ʨʘʚʥʠʥʝʥ. 

ʉʨʝʜʥʘʪʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʝ 200 m. ʅʘ ʶʛ ʦʙʭʚʘʱʘ ʥʘʡ- ʩʝʚʝʨʥʠʪʝ ʨʘʟʢʣʦʥʝʥʠʷ 

ʥʘ ʩʨʝʜʥʠʪʝ ʯʘʩʪʠ ʥʘ ʇʨʝʜʙʘʣʢʘʥʘ, ʥʘ ʠʟʪʦʢ ʧʨʝʩʠʯʘ ɼʝʚʝʪʘʰʢʦʪʦ ʧʣʘʪʦ ʠ ʯʘʩʪ ʦʪ 

ʃʦʚʯʘʥʩʢʠʪʝ ʚʠʩʦʯʠʥʠ (665 m), ʥʘ ʟʘʧʘʜ - ʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʦʪ ɹʝʛʣʝʞʢʦ-ʈʘʜʚʁʝʥʩʢʠʷ 

ʧʣʦʩʢʦʭʲʣʤʝʩʪ ʨʘʡʦʥ. 

ɻʝʦʣʦʞʢʠ ʦʩʦʙʝʥʦʩʪʠ 

ɺ ʛʝʦʣʦʞʢʦ ʦʪʥʦʰʝʥʠʝ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʦʙʱʠʥʘ ʃʦʚʝʯ ʝ ʠʟʛʨʘʜʝʥʘ ʦʪ ʩʝʜʠʤʝʥʪʠ ʥʘ 

ʜʦʣʥʘʪʘ ʢʨʝʜʘ ï ʘʧʪ ʠ ʦʪʣʦʞʝʥʠʷ ʥʘ ʢʚʘʪʝʨʥʝʨʘ. ɸʧʪʩʢʠʷʪ ʢʦʤʧʣʝʢʩ ʝ ʧʨʝʜʩʪʘʚʝʥ ʦʪ 

ʪʨʠ ʭʦʨʠʟʦʥʪʘ - ʧʝʩʲʯʣʠʚʦ-ʤʝʨʛʝʣʝʥ, ʫʨʛʦʥʩʢʠ ʠ ʪʝʨʠʛʝʥʝʥ. ʇʝʩʲʯʣʠʚʦ-ʤʝʨʛʝʣʥʠʷʪ 

ʭʦʨʠʟʦʥʪ ʝ ʠʟʛʨʘʜʝʥ ʦʪ ʤʝʨʛʝʣʠ, ʩʨʝʜ ʢʦʠʪʦ ʩʝ ʧʨʦʩʣʦʷʚʘʪ ʧʣʘʩʪʦʚʝ ʦʪ ʚʘʨʦʚʠʮʠ ʠ 

ʧʷʩʲʯʥʠʮʠ, ʋʨʛʦʥʩʢʠʷʪ ʭʦʨʠʟʦʥʪ ʝ ʧʨʝʜʩʪʘʚʝʥ ʦʪ ʚʘʨʦʚʠʮʠ, ʥʘ ʤʝʩʪʘ ʩ ʧʨʦʩʣʦʡʢʠ 

ʦʪ ʧʝʩʲʯʣʠʚʠ ʤʝʨʛʝʣʠ, ʚʘʨʦʚʠʪʠ ʧʷʩʲʯʥʠʮʠ ʠ ʤʝʨʛʝʣʠ. ʊʝʨʠʛʝʥʥʠʷʪ ʭʦʨʠʟʦʥʪ ʝ 

ʧʨʝʜʩʪʘʚʝʥ ʦʪ ʧʷʩʲʯʥʠʮʠ ʠ ʤʝʨʛʝʣʠ, ʢʦʠʪʦ ʩʘ ʩ ʤʘʣʢʘ ʤʦʱʥʦʩʪ ʠ ʩʝ ʨʝʜʫʚʘʪ 

ʧʦʤʝʞʜʫ ʩʠ. ʂʚʘʪʝʨʥʝʨʲʪ ʝ ʧʨʝʜʩʪʘʚʝʥ ʦʪ ʘʣʫʚʠʘʣʥʠ ʠ ʜʝʣʫʚʠʘʣʥʠ ʦʪʣʦʞʝʥʠʷ. 

ɸʣʫʚʠʘʣʥʠʪʝ ʦʪʣʦʞʝʥʠʷ ʠʟʛʨʘʞʜʘʪ ʨʫʩʣʦʪʦ ʠ ʥʘʜʟʘʣʠʚʥʘʪʘ ʪʝʨʘʩʘ ʥʘ ʨʝʢʘ ʆʩʲʤ. 
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ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʦʪ ʯʘʢʲʣʠ, ʝʜʨʦʢʲʩʦʚʠ ʩ ʚʘʣʫʥʠ ʠ ʛʣʠʥʝʩʪʦ-ʧʝʩʲʯʣʠʚ ʟʘʧʲʣʥʠʪʝʣ, ʠ 

ʧʝʩʲʯʣʠʚʠ ʛʣʠʥʠ. ɼʝʣʫʚʠʘʣʥʠʪʝ ʦʪʣʦʞʝʥʠʷ ʧʦʢʨʠʚʘʪ ʩʢʣʦʥʦʚʝʪʝ ʠ ʜʝʙʝʣʠʥʘʪʘ ʠʤ 

ʥʘ ʤʝʩʪʘ ʜʦʩʪʠʛʘ ʜʦ 10 m. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʦʪ ʨʘʟʥʦʢʲʩʦʚʠ ʯʘʢʲʣʠ ʩ ʛʣʠʥʝʩʪʦ-

ʧʝʩʲʯʣʠʚ ʟʘʧʲʣʥʠʪʝʣ ʠ ʧʝʩʲʯʣʠʚʠ ʛʣʠʥʠ, ʧʨʠʤʝʩʝʥʠ ʥʘ ʤʝʩʪʘ ʦʪ ʣʴʦʩʦʚʠʜʥʠ ʛʣʠʥʠ.  

ɻʝʦʣʦʞʢʦ-ʣʠʪʦʣʦʞʢʠʷʪ ʩʪʨʦʝʞ ʠ ʪʝʨʝʥʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʩʘ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ 

ʧʨʦʷʚʘʪʘ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʬʠʟʠʢʦ-ʛʝʦʣʦʞʢʠ ʷʚʣʝʥʠʷ ʠ ʧʨʦʮʝʩʠ - ʩʚʣʘʯʠʱʘ, ʩʨʫʪʠʱʘ, 

ʢʘʨʩʪʦʚʠ ʬʦʨʤʠ ʚ ʢʘʨʙʦʥʘʪʥʠ ʤʘʩʠʚʠ ʠ ʜʨ. (ʊʘʙʣʠʮʘ 2.23.) 

ʊʘʙʣʠʮʘ 2.23.ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ʃʦʚʝʯ 
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1 2 3 4 5 6 7 8 

ʆ
ʙ
ʣ
ʘ
ʩ
ʪ
 
ʃ
ʦ
ʚ
ʝ
ʯ

 

4
1

2
9 

1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0.2 1  4,4 0.88 

2 ɽʨʦʟʠʷ (ER) 0.2 2 8,9 1.78 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9 0 

4 ʉʨʫʪʠʱʘ (RF) 0.2 5 22,2 4.44 

5 ʉʚʣʘʯʠʱʘ (LS) 0.2 4 17,8 3.56 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF)   5 22,2 0 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL) 0.2 2 8,9 1.78 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 0.2 1 4,4 0.88 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW)   0,5 2,2 0 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
13.32 

 

 

ʆʙʣʘʩʪ ʄʦʥʪʘʥʘ 

ʈʝʣʝʬ 

ʈʝʣʝʬʲʪ ʥʘ ʦʙʣʘʩʪʪʘ ʝ ʨʘʟʥʦʦʙʨʘʟʝʥ ï ʥʠʟʠʥʥʦ-ʨʘʚʥʠʥʝʥ, ʭʲʣʤʠʩʪʦ-ʧʣʘʥʠʥʩʢʠ ʠ 

ʢʦʪʣʦʚʠʥʝʥ. ʆʪ ʩʝʚʝʨ ʥʘ ʶʛ ʚ ʦʙʭʚʘʪʘ ʥʘ ʦʙʣʘʩʪ ʄʦʥʪʘʥʘ ʧʦʧʘʜʘʪ ʯʘʩʪʠ ʦʪ ʆʨʩʦʡ-

ʩʢʘʪʘ ʢʨʘʡʜʫʥʘʚʩʢʘ ʥʠʟʠʥʘ, ʦʪ ɼʫʥʘʚʩʢʘʪʘ ʨʘʚʥʠʥʘ, ʇʨʝʜʙʘʣʢʘʥʘ ʠ ʉʪʘʨʘ ʧʣʘʥʠʥʘ. 

ɺ ʩʪʘʨʦʧʣʘʥʠʥʩʢʘʪʘ ʯʘʩʪ ʝ ʠ ʥʘʡ-ʚʠʩʦʢʘʪʘ ʪʦʯʢʘ ʦʪ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʦʙʣʘʩʪʪʘ ï ʚʨʲʭ 

ʂʦʤ (2016 m.). ɺ ʩʪʘʨʦʧʣʘʥʠʥʩʢʘʪʘ ʯʘʩʪ ʩʘ ʦʬʦʨʤʝʥʠ ʠ ʥʷʢʦʠ ʦʪ ʢʦʪʣʦʚʠʥʥʠʪʝ 

ʧʦʣʝʪʘ ʠ ʜʦʣʠʥʥʠ ʧʦʥʠʞʝʥʠʷ, ʚ ʢʦʠʪʦ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʯʘʩʪ ʦʪ ʥʘʩʝʣʝʥʠʪʝ ʤʝʩʪʘ ʥʘ 

ʦʙʣʘʩʪʪʘ. ʊʘʢʠʚʘ ʩʘ ɹʝʨʢʦʚʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ, ɺʲʨʰʝʮʢʦʪʦ ʜʦʣʠʥʥʦ ʧʦʥʠʞʝʥʠʝ. 
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ɻʝʦʣʦʞʢʠ ʦʩʦʙʝʥʦʩʪʠ 

ɺ ʛʝʦʣʦʞʢʦ ʦʪʥʦʰʝʥʠʝ ʪʝʨʝʥʲʪ ʥʘ ʯʘʩ ʦʪ ʦʙʣʘʩʪ ʄʦʥʪʘʥʘ ʧʨʠʥʘʜʣʝʞʠ ʢʲʤ 

ʇʨʝʜʙʘʣʢʘʥʘ ʠ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʨʘʟʥʦʦʙʨʘʟʝʥ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʪʨʠʘʩʢʠ, ʶʨʩʢʠ ʠ ʜʦʣʥʦ 

ʢʨʝʜʥʠ, ʧʣʠʪʢʦ ʤʦʨʩʢʠ ʫʪʘʝʥʠ ʩʢʘʣʠ: ʯʝʨʚʝʥʠ ʧʷʩʲʯʥʠʮʠ, ʢʦʥʛʣʦʤʝʨʘʪʠ, ʚʘʨʦʚʠʮʠ, 

ʤʝʨʛʝʣʠ, ʧʝʩʲʯʣʠʚʠ ʚʘʨʦʚʠʮʠ ʠ ʜʨ. ɺ ʤʝʩʪʘʪʘ ʧʦ ʜʦʣʠʥʘʪʘ ʥʘ ʨ. ʆʛʦʩʪʘ ʠ ʧʨʠʪʦʮʠʪʝ 

ʡ ʧʨʝʦʙʣʘʜʘʚʘʪ ʥʝʦʟʦʡʩʢʠ ʩʝʜʠʤʝʥʪʠ ʠ ʘʣʫʚʠʘʣʥʠ ʦʪʣʦʞʝʥʠʷ. ʏʠʧʨʦʚʩʢʘʪʘ 

ʧʣʘʥʠʥʘ ʝ ʠʟʛʨʘʜʝʥʘ ʦʪ ʧʘʣʝʦʟʦʡʩʢʠ ʢʨʠʩʪʘʣʠʥʥʠ ʩʢʘʣʠ ʠ ʛʨʘʥʠʪʠ, ʢʨʝʜʥʠ 

ʚʘʨʦʚʠʮʠ, ʤʝʨʛʝʣʠ ʠ ʢʦʥʛʣʦʤʝʨʘʪʠ.  

ʉʝʚʝʨʥʠʪʝ ʠ ʩʝʚʝʨʦʠʟʪʦʯʥʠʪʝ ʩʢʣʦʥʦʚʝ ʥʘ ʧʣʘʥʠʥʘʪʘ ʩʘ ʩʪʨʲʤʥʠ, ʨʘʟʯʣʝʥʝʥʠ 

ʦʪ ʧʨʠʪʦʮʠʪʝ ʥʘ ʨʝʢʘ ʆʛʦʩʪʘ. ɺ ʨʘʡʦʥʘ ʥʘ ʐʠʨʦʢʘ ʧʣʘʥʠʥʘ, ʢʦʪ̫ʦ ʧʨʝʜʩʪʘʚʣʷʚʘ  

ʤʦʥʦʢʣʠʥʘʣʘ ʠ ʝ ʦʩʪʘʪʲʢ ʦʪ ʢʘʨʩʪʦʚ ʨʝʣʝʬ, ʩʘ ʦʬʦʨʤʝʥʠ ʩʲʚʨʝʤʝʥʥʠ ʢʘʨʩʪʦʚʠ 

ʬʦʨʤʠ- ʧʝʱʝʨʠ (ʄʠʰʠʥ ʢʘʤʲʢ), ʧʦʥʦʨʠ, ʢʘʨʠ ʠ ʜʨ. 

ɺ ʛʝʦʣʦʞʢʦ ʦʪʥʦʰʝʥʠʝ ʦʪ ʆʨʩʦʡʩʢʘʪʘ ʢʨʘʡʜʫʥʘʚʩʢʘ ʥʠʟʠʥʘ (ʯʘʩʪ ʦʪ 

ɼʫʥʘʚʩʢʘʪʘ ʨʘʚʥʠʥʘ) ʝ  ʠʟʛʨʘʜʝʥʘ ʦʪ ʧʣʠʦʮʝʥʩʢʠʪʝ ʝʟʝʨʥʠ ʩʝʜʠʤʝʥʪʠ, ʯʘʩʪ ʦʪ ʢʦʠʪʦ 

ʩʝ ʨʘʟʢʨʠʚʘʪ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʪʝʨʝʥʘ. ʊʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʛʣʠʥʠ, ʧʷʩʲʮʠ, ʩʣʘʙʦ 

ʩʧʦʝʥʠ ʧʷʩʲʯʥʠʮʠ ʠ ʚʘʨʦʚʠʮʠ ʠ ʚʘʨʦʚʠʪʠ ʛʣʠʥʠ. 

ʊʘʙʣʠʮʘ 2.24. ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ʄʦʥʪʘʥʘ 
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3
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1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0.2 1  4,4 0.88 

2 ɽʨʦʟʠʷ (ER) 0.2 2 8,9 1.78 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9 0 

4 ʉʨʫʪʠʱʘ (RF) 0.2 5 22,2 4.44 

5 ʉʚʣʘʯʠʱʘ (LS) 1 4 17,8 17.8 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF)   5 22,2 0 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL) 0.6 2 8,9 5.34 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 0.2 1 4,4 0.88 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW) 0.2 0,5 2,2 0.44 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
31.56 

 

https://bg.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B8%D0%BE%D1%86%D0%B5%D0%BD
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ʇʨʝʟ ʧʣʝʡʩʪʦʮʝʥʩʢʠʷ ʧʝʨʠʦʜ ʧʦ ʜʦʣʠʥʠʪʝ ʥʘ ʨʝʢʠʪʝ ʩʝ ʦʪʣʘʛʘʪ 

ʧʣʝʡʩʪʦʮʝʥʩʢʠ ʧʦʢʨʠʚʥʠ ʯʘʢʲʣʠ. ɿʥʘʯʠʪʝʣʥʘ ʯʘʩʪ ʦʪ ʧʣʠʦʮʝʥʩʢʠʪʝ ʩʝʜʠʤʝʥʪʠ ʩʘ 

ʧʦʢʨʠʪʠ ʦʪ ʤʣʘʜʘ ʣʴʦʩʦʚʘ ʠ ʣʴʦʩʦʚʠʜʥʘ ʘʢʫʤʫʣʘʪʠʚʥʘ ʧʦʢʨʠʚʢʘ. ɺ ʨʝʯʥʠʪʝ ʜʦʣʠʥʠ 

ʩʘ ʦʪʣʘʛʘʪ ʢʘʚʝʪʨʝʥʝʨʥʠ ʛʣʠʥʠ, ʧʷʩʲʮʠ ʠ ʯʘʢʲʣʠ. ɺʩʠʯʢʠ ʪʝʟʠ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʨʝʣʝʬʘ 

ʠ ʛʝʦʣʦʛʠʷʪʘ ʦʧʨʝʜʝʣʷʪ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʚ ʦʙʣʘʩʪʪʘ (ʊʘʙʣ. 

2.24.) 

 

ʆʙʣʘʩʪ ʇʘʟʘʨʜʞʠʢ 

ʈʝʣʝʬ 

ʈʝʣʝʬʲʪ ʥʘ ʦʙʣʘʩʪʪʘ ʝ ʨʘʟʥʦʦʙʨʘʟʝʥ: ʧʣʘʥʠʥʩʢʠ (ʯʘʩʪʠ ʦʪ ʀʭʪʠʤʘʥʩʢʘ ʠ ʉʲʱʠʥʩʢʘ 

ʉʨʝʜʥʘ ʛʦʨʘ, ɿʘʧʘʜʥʠʪʝ ʈʦʜʦʧʠ ʠ ʈʠʣʘ) ʠ ʨʘʚʥʠʥʝʥ (ʇʘʟʘʨʜʞʠʰʢʦ- ʇʣʦʚʜʠʚʩʢʦʪʦ 

ʧʦʣʝ, ʧʨʝʜʩʪʘʚʣʷʚʘʱʦ ʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʥʘ ɻʦʨʥʦ-ʪʨʘʢʠʡʩʢʘʪʘ ʥʠʟʠʥʘ). 

ɻʝʦʣʦʞʢʠ ʦʩʦʙʝʥʦʩʪʠ 

ɿʘʧʘʜʥʘʪʘ ʠ ʩʝʚʝʨʥʘʪʘ ʯʘʩʪ ʥʘ ʦʙʣʘʩʪʪʘ ʝ ʩʚʲʨʟʘʥʘ ʩ ʬʦʨʤʠʨʘʥʘʪʘ ʧʨʝʟ ʩʝʥʦʥʘ 

ʉʨʝʜʥʦʛʦʨʩʢʘ ʛʝʦʩʠʥʢʣʠʥʘʣʘ. ɺ ʦʙʩʝʛʘ ʥʘ ʛʝʦʩʠʥʢʣʠʥʘʣʘʪʘ ʩʘ ʙʠʣʠ ʦʪʣʦʞʝʥʠ 

ʩʝʥʦʥʩʢʠ ʚʘʨʦʚʠʮʠ ʠ ʤʝʨʛʝʣʠ, ʢʦʠʪʦ ʧʦʨʘʜʠ ʧʨʦʷʚʝʥʘʪʘ ʘʢʪʠʚʥʘ ʧʦʜʚʦʜʥʘ 

ʚʫʣʢʘʥʠʯʥʘ ʜʝʡʥʦʩʪ ʦʙʨʘʟʫʚʘʪ ʝʜʠʥ ʩʣʦʞʝʥ ʩʝʜʠʤʝʥʪʥʦ-ʚʫʣʢʘʥʦʛʝʥʝʥ ʢʦʤʧʣʝʢʩ. 

ʌʫʥʜʘʤʝʥʪʲʪ ʥʘ ʪʦʟʠ ʢʦʤʧʣʝʢʩ ʝ ʠʟʛʨʘʜʝʥ ʦʪ ʧʦ-ʩʪʘʨʠʪʝ ʩʢʘʣʥʠ ʬʦʨʤʘʮʠʠ ʩ 

ʜʦʧʘʣʝʦʟʦʡʩʢʘ ʠ ʧʘʣʝʦʟʦʡʩʢʘ ʚʲʟʨʘʩʪ (ʛʥʘʡʩʠ, ʩʣʶʜʝʥʠ ʰʠʩʪʠ, ʛʨʘʥʠʪʠ ʠ 

ʜʠʘʙʘʟʬʠʣʘʪʦʠʜʥʘ ʬʦʨʤʘʮʠʷ ʠ ʯʘʩʪʠʥʦ ʤʨʘʤʦʨʠ). 

ʆʞʠʚʷʚʘʥʝʪʦ ʥʘ ʥʷʢʦʠ ʦʪ ʩʪʘʨʠʪʝ ʨʘʟʣʦʤʠ ʧʨʝʟ ʧʘʣʝʦʛʝʥʘ ʠ ʥʝʦʛʝʥʘ ʜʦʚʝʞʜʘ 

ʜʦ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʜʲʣʙʦʢʠ ʪʝʢʪʦʥʩʢʠ ʨʦʚʦʚʝ, ʚ ʦʙʩʝʛʘ ʥʘ ʢʦʠʪʦ ʩʝ ʝ ʠʟʚʲʨʰʠʣʦ 

ʦʪʣʘʛʘʥʝʪʦ ʥʘ ʧʣʠʦʮʝʥʩʢʠ ʩʝʜʠʤʝʥʪʠ (ʛʣʠʥʠ ʠ ʧʷʩʲʮʠ) ʚ ʀʭʪʠʤʘʥʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ. 

ʖʞʥʘʪʘ ʯʘʩʪ ʥʘ ʦʙʣʘʩʪʪʘ ʦʙʭʚʘʱʘ ʯʘʩʪ ʦʪ ʩʝʚʝʨʥʠʪʝ ʩʢʣʦʥʦʚʝ ʥʘ ʈʦʜʦʧʠʪʝ. 

ʈʦʜʦʧʠʪʝ ʩʘ ʠʟʛʨʘʜʝʥʠ ʦʪ ʩʪʘʨʠ ʘʨʭʘʡʩʢʠ ʠ ʧʨʦʪʝʨʦʟʦʡʩʢʠ ʤʝʪʘʤʦʨʬʥʠ ʩʢʘʣʠ ï 

ʛʥʘʡʩʠ, ʰʠʩʪʠ, ʤʨʘʤʦʨʠ ʠ ʜʨʫʛʠ, ʚʩʨʝʜ ʢʦʠʪʦ ʩʘ ʚʤʝʩʪʝʥʠ ʩʝʨʧʝʥʪʠʥʠʪʠ, ʛʨʘʥʠʪʠ ʠ 

ʜʨʫʛʠ ʠʥʪʨʫʟʠʚʠ.  

ʇʦ ʧʝʨʠʬʝʨʠʷʪʘ ʥʘ ʧʣʘʥʠʥʘʪʘ ʩʘ ʦʪʣʦʞʝʥʠ ʧʣʠʦʮʝʥʩʢʠ ʝʟʝʨʥʠ ʫʪʘʡʢʠ, 

ʟʘʧʲʣʚʘʱʠ ʇʦʘʟʘʨʜʞʠʰʢʦʪʦ ʧʦʣʝ, ʨʘʟʧʦʣʦʞʝʥʦ ʤʝʞʜʫ ʉʨʝʜʥʘ ʛʦʨʘ ʠ ʈʦʜʦʧʠʪʝ. 

https://bg.wikipedia.org/wiki/%D0%98%D1%85%D1%82%D0%B8%D0%BC%D0%B0%D0%BD%D1%81%D0%BA%D0%B0_%D0%BA%D0%BE%D1%82%D0%BB%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0
https://bg.wikipedia.org/wiki/%D0%90%D1%80%D1%85%D0%B0%D0%B9
https://bg.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%B5%D1%80%D0%BE%D0%B7%D0%BE%D0%B9
https://bg.wikipedia.org/wiki/%D0%93%D0%BD%D0%B0%D0%B9%D1%81
https://bg.wikipedia.org/wiki/%D0%A8%D0%B8%D1%81%D1%82%D0%B8
https://bg.wikipedia.org/wiki/%D0%9C%D1%80%D0%B0%D0%BC%D0%BE%D1%80
https://bg.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%BD%D0%B8%D1%82
https://bg.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B8%D0%BE%D1%86%D0%B5%D0%BD


˗́̑̓̏̄̑́̉̑́̎̆̕ ̎́ ̠̄̆̏̌̏̇̋̉ ̑̉̒̋ ̅̆̋̆̍̃̑̉ φτυϊ ̄Ȣ 

 

ɻʝʦʣʦʛʠʯʝʩʢʠ ʠʥʩʪʠʪʫʪ - ɹɸʅ ̒̓̑Ȣ 94 
 

ʊʦʚʘ ʝ ʥʝʟʘʢʦʥʦʤʝʨʥʘ ʘʣʪʪʝʨʥʘʮʠʷ ʦʪ ʧʷʩʲʮʠ, ʩʣʘʙʦ ʩʧʦʝʥʠ ʧʷʩʲʯʥʠʮʠ ʠ ʛʣʠʥʠ, 

ʚʲʨʭʫ ʢʦʠʪʦ ʠʤʘ ʨʘʟʧʦʣʦʞʝʥʠ ʢʚʘʪʝʨʥʝʨʥʠ ʥʘʩʣʘʛʠ (ʩʲʚʨʝʤʝʥʥʠ ï ʢʚʘʪʝʨʥʝʨʥʠ 

ʛʣʠʥʠ, ʧʷʩʲʮʠ ʠ ʯʘʢʲʣʠ). 

ʇʨʝʟ ʢʚʘʪʝʨʥʝʨʘ ʨʝʯʥʘʪʘ ʤʨʝʞʘ ʩʝ ʚʩʠʯʘ ʨʠʪʤʠʯʥʦ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʚ ʜʦʣʠʥʠʪʝ 

ʥʘ ʛʣʘʚʥʠʪʝ ʨʝʢʠ ʩʝ ʦʙʨʘʟʫʚʘ ʩʝʨʠʷ ʦʪ ʨʝʯʥʠ ʪʝʨʘʩʠ ï ʦʪ 5 ʜʦ 7 m ʚ ɿʘʧʘʜʥʠʪʝ 

ʈʦʜʦʧʠ. 

ɺ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪʪʘ ʦʩʥʦʚʥʦ ʤʷʩʪʦ ʟʘʝʤʘʪ 

ʧʨʦʮʝʩʠʪʝ ʥʘ ʧʨʦʷʚʘʪʘ ʥʘ ʩʨʫʪʚʘʥʠʷ, ʝʨʦʟʠʷ ʠ ʚʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (ʊʘʙʣ. 

2.25.) 

 

ʊʘʙʣʠʮʘ 2.25 ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ʇʘʟʘʨʜʞʠʢ 
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ɻʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ - ʧʨʦʮʝʩ I  G 
(Gԋ)

% 
Hô 

1 2 3 4 5 6 7 8 

ʆ
ʙ
ʣ
ʘ
ʩ
ʪ
 
ʇ
ʘ
ʟ
ʘ
ʨ
ʜ
ʞ
ʠ
ʢ

 

4
4

5
9 

1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0.4 1  4,4 1.76 

2 ɽʨʦʟʠʷ (ER) 0.2 2 8,9 1.78 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9 0 

4 ʉʨʫʪʠʱʘ (RF) 0.8 5 22,2 17.76 

5 ʉʚʣʘʯʠʱʘ (LS) 0.2 4 17,8 3.56 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF)   5 22,2 0 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL)   2 8,9 0 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 0.6 1 4,4 2.64 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW)   0,5 2,2 0 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
27.50 

 

ʆʙʣʘʩʪ ʇʝʨʥʠʢ 

ʈʝʣʝʬ 

ʈʝʛʠʦʥʲʪ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʨʘʟʥʦʦʙʨʘʟʝʥ ʨʝʣʝʬ. ʊʝʨʠʪʦʨʠʷʪʘ ʥʘ ʦʙʣʘʩʪ ʇʝʨʥʠʢ ʝ 

ʨʘʟʧʦʣʦʞʝʥʘ ʚ ʧʣʘʥʠʥʩʢʘʪʘ ʯʘʩʪ ʥʘ ʖʛʦʟʘʧʘʜʥʘ ɹʲʣʛʘʨʠʷ ʠ ʛʨʘʥʠʯʠ ʩ ʪʝʨʠʪʦʨʠʠʪʝ 

ʥʘ ʦʙʣʘʩʪ ʉʦʬʠʷ ʠ ʦʙʣʘʩʪ ʂʶʩʪʝʥʜʠʣ, ʘ ʦʪ ʟʘʧʘʜ ʩʲʩ ʉʲʨʙʠʷ ʠ ʏʝʨʥʘ ʛʦʨʘ. ʈʝʣʝʬʲʪ 

ʝ ʨʘʟʥʦʦʙʨʘʟʝʥ, ʢʘʪʦ ʧʨʝʦʙʣʘʜʘʚʘ ʧʦʣʫʧʣʘʥʠʥʩʢʠʷʪ. ʅʘ ʨʝʜʠʮʘ ʤʝʩʪʘ ʪʝʨʠʪʦʨʠʷʪʘ ʝ 

ʦʙʝʟʣʝʩʝʥʘ, ʢʦʝʪʦ ʘʢʪʠʚʠʟʠʨʘ ʝʨʦʟʠʦʥʥʠʪʝ ʧʨʦʮʝʩʠ. ʋʥʠʢʘʣʥʦ ʧʨʠʨʦʜʥʦ ʪʚʦʨʝʥʠʝ, 
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ʩʲʟʜʘʚʘʥʦ ʧʨʝʟ ʭʠʣʷʜʦʣʝʪʠʷʪʘ ʦʪ ʙʦʨʙʘʪʘ ʤʝʞʜʫ ʚʦʜʘ ʠ ʩʢʘʣʘ, ʝ ñɾʜʨʝʣʦʪʦò ʥʘ ʨ. 

ɽʨʤʘ, ʥʘʨʠʯʘʥʦ ʊʨʲʥʩʢʦʪʦ ʠ ʃʦʤʥʠʰʢʦʪʦ ʞʜʨʝʣʦ, ʧʦ ʠʤʝʪʦ ʥʘ ʙʣʠʟʢʠʪʝ ʜʦ ʥʝʛʦ 

ʛʨʘʜ ʠ ʩʝʣʦ. 

 

ɻʝʦʣʦʞʢʠ ʦʩʦʙʝʥʦʩʪʠ 

ɺ ʛʝʦʣʦʞʢʦ ʦʪʥʦʰʝʥʠʝ, ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʦʙʣʘʩʪʪʘ ʤʦʞʝ ʩʘ ʩʝ ʦʪʥʝʩʝ ʢʲʤ 

ʂʨʘʠʱʠʜʥʘʪʘ ʪʝʢʪʦʥʩʢʘ ʟʦʥʘ. ʂʨʘʠʱʝʪʦ ʩʝ ʧʨʦʩʪʠʨʘ ʚ ʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʥʘ ʩʪʨʘʥʘʪʘ 

ʤʝʞʜʫ ɿʘʧʘʜʥʦʪʦ ʉʨʝʜʥʦʛʦʨʠʝ ʦʪ ʩʝʚʝʨ ʠ ʧʣʘʥʠʥʠʪʝ ʆʩʦʛʦʚʦ ʠ ʈʠʣʘ ʦʪ ʶʛ. ʅʘ 

ʟʘʧʘʜ ʧʨʦʜʲʣʞʘʚʘ ʠʟʚʲʥ ʧʨʝʜʝʣʠʪʝ ʥʘ ʩʪʨʘʥʘʪʘ ʥʠ. ʂʨʘʠʱʝʥʩʢʘʪʘ ʦʙʣʘʩʪ ʝ ʩ 

ʨʘʟʣʦʤʥʦ-ʥʘʚʣʘʯʥʘ ʩʪʨʫʢʪʫʨʘ ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʜʠʘʛʦʥʘʣʥʠ ʠ ʥʘʜʣʲʞʥʠ ʨʘʟʣʦʤʠ. 

ʆʙʨʘʟʫʚʘʥʝʪʦ ʠʤ ʝ ʟʘʧʦʯʥʘʣʦ ʧʨʝʟ ʤʝʟʦʟʦʷ, ʥʦ ʩʲʚʨʝʤʝʥʥʠʷʪ ʨʝʣʝʬ ʝ ʦʬʦʨʤʝʥ ʧʨʝʟ 

ʥʝʦʛʝʥʘ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʪʝʢʪʦʥʩʢʠ ʜʚʠʞʝʥʠʷ ʩʝ ʩʲʯʝʪʘʚʘʪ ʭʦʨʩʪʦʚʦ-ʙʣʦʢʦʚʠ 

ʠʟʜʠʛʘʥʠʷ ʩ ʢʦʪʣʦʚʠʥʥʦ-ʛʨʘʙʝʥʦʚʠ ʧʦʪʲʚʘʥʠʷ, ʥʘʩʪʲʧʠʣʠ ʧʨʝʟ ʥʝʦʛʝʥ-ʢʚʘʪʝʨʥʝʨʘ. 

ɺ ʦʩʥʦʚʘʪʘ ʩʠ ʂʨʘʠʱʝʪʦ ʝ ʠʟʛʨʘʜʝʥʦ ʦʪ ʩʪʘʨʠ ʜʦʧʘʣʝʦʟʦʡʩʢʠ ʩʢʘʣʠ, ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ 

ʤʝʪʘʤʦʨʬʥʠ ʰʠʩʪʠ, ʛʥʘʡʩʠ ʠ ʢʚʘʨʮʠʪʠ. ʅʘ ʤʝʩʪʘ ʩʘ ʧʨʦʨʷʟʘʥʠ ʦʪ ʛʨʘʥʠʪʠ (ʈʫʡ 

ʧʣʘʥʠʥʘ, ʂʦʥʷʚʩʢʘ ʧʣʘʥʠʥʘ).  

ɺ ʢʦʪʣʦʚʠʥʠʪʝ ʝ ʨʘʟʧʦʣʦʞʝʥʘ ʜʝʙʝʣʘ ʩʝʨʠʷ ʦʪ ʤʝʟʦʟʦʡʩʢʠ ʩʝʜʠʤʝʥʪʠ. ʊʝ ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʧʨʝʜʠʤʥʦ ʦʪ ʚʘʨʦʚʠʮʠ, ʧʷʩʲʯʥʠʮʠ ʠ ʤʝʨʛʝʣʠ ʩ ʪʨʠʘʩʢʘ ʠ ʛʦʨʥʦʶʨʩʢʘ 

ʚʲʟʨʘʩʪ. ʅʝʦʟʦʡʩʢʠʪʝ ʩʝʜʠʤʝʥʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʧʷʩʲʯʥʠʮʠ, ʯʘʢʲʣʠ ʠ ʢʦʥʛʣʦ-

ʤʝʨʘʪʠ. 

ʐʠʨʦʢʦ ʤʷʩʪʦ ʚ ʦʙʣʘʩʪʪʘ ʟʘʝʤʘ ʇʝʨʥʠʰʢʘʪʘ ʢʦʪʣʦʚʠʥʘ. ʉʢʣʦʥʦʚʝʪʝ ʥʘ 

ʦʛʨʘʜʥʠʪʝ ʧʣʘʥʠʥʠ ʩʘ ʠʟʛʨʘʜʝʥʠ ʦʪ ʧʷʩʲʯʥʠʮʠ, ʤʝʨʛʝʣʠ, ʚʘʨʦʚʠʮʠ, ʘʥʜʝʟʠʪʠ ʠ 

ʘʥʜʝʟʠʪʥʠ ʪʫʬʠ, ʘ ʦʩʥʦʚʘʪʘ ʥʘ ʢʦʪʣʦʚʠʥʘʪʘ ʦʪ ʩʪʘʨʦʪʝʨʮʠʝʨʥʠ ʧʷʩʲʯʥʠʮʠ, ʤʝʨʛʝʣʠ 

ʠ ʛʣʠʥʠ.  

ɺ ʥʠʩʢʠʪʝ ʯʘʩʪʠ ʥʘ ʢʦʪʣʦʚʠʥʘʪʘ ʩʝ ʩʨʝʱʘʪ ʩʤʦʣʥʠʮʠ (ʥʘʙʲʙʚʘʱʠ ʧʦʯʚʠ). 

ɸʣʫʚʠʘʣʥʠʪʝ ʩʝʜʠʤʝʥʪʠ ʩʘ ʧʨʠʚʲʨʟʘʥʠ ʦʩʥʦʚʥʦ ʢʲʤ ʪʝʨʘʩʠʪʝ ʥʘ ʧʦ-ʛʦʣʝʤʠʪʝ ʨʝʢʠ 

ï ʧʨʝʜʠʤʥʦ ʉʪʨʫʤʘ. ɺ ʪʘʟʠ ʯʘʩʪ, ʨʝʯʥʦʪʦ ʢʦʨʠʪʦ ʝ ʟʘʧʲʣʥʝʥʦ ʧʨʝʜʠʤʥʦ ʩ ʯʘʢʲʣʝʩʪʠ 

ʠ ʧʝʩʲʯʣʠʚʠ ʩʝʜʠʤʝʥʪʠ ʠ ʚ ʧʦ-ʤʘʣʢʘ ʩʪʝʧʝʥ ʦʪ ʛʣʠʥʠ. 

ʅʘʙʣʶʜʘʚʘʪ ʩʝ ʥʷʢʦʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʠ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩʠ, ʢʘʪʦ ʩʚʣʘʯʠʱʘ, 

ʩʨʫʪʠʱʘ ʠ ʜʨ.  
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ʅʝ ʥʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ, ʢʘʪʦ ʦʧʘʩʥʠ ʧʨʦʮʝʩʠ ʩʣʝʜʚʘ ʜʘ ʦʪʙʝʣʝʞʠʤ ʠ 

ʧʨʦʧʘʜʘʥʝʪʦ ʥʘ ʩʪʘʨʠ ʤʠʥʥʠ ʠʟʨʘʙʦʪʢʠ. 

ʈʝʣʝʬʲʪ, ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʩʢʠʪʝ ʫʩʣʦʚʠʷ ʠ ʪʝʭʥʦʛʝʥʥʘʪʘ ʥʘʤʝʩʘ ʦʧʨʝʜʝʣʷʪ 

ʩʣʝʜʥʘʪʘ ʛʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ ʚ ʦʙʣʘʩʪʪʘ (ʪʘʙʣ. 2.26.) 

 

ʊʘʙʣʠʮʘ 2.26. ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ʇʝʨʥʠʢ 
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ɻʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ - ʧʨʦʮʝʩ I  G (Gԋ)% Hô 

1 2 3 4 5 6 7 8 
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ʥ
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2
3

9
2 

1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0.6 1  4,4 2.64 

2 ɽʨʦʟʠʷ (ER) 0.4 2 8,9 3.56 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9 0 

4 ʉʨʫʪʠʱʘ (RF) 0.2 5 22,2 4.44 

5 ʉʚʣʘʯʠʱʘ (LS) 0.2 4 17,8 3.56 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF)   5 22,2 0 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL)   2 8,9 0 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 0.2 1 4,4 0.88 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW) 0.4 0,5 2,2 0.88 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
15.96 

 

 

ʆʙʣʘʩʪ ʇʣʝʚʝʥ 

ʈʝʣʝʬ 

ʈʝʣʝʬʲʪ ʥʘ ʦʙʣʘʩʪʪʘ ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʨʘʚʥʠʥʥʝʥ ʠ ʨʘʚʥʠʥʥʦ-ʭʲʣʤʠʩʪ ʟʘ ʩʝʚʝʨʥʘʪʘ 

ʯʘʩʪ, ʘ ʶʞʥʘʪʘ ʠ ʶʛʦʟʘʧʘʜʥʘʪʘ ʯʘʩʪ, ʠʤʘʪ ʠʟʨʘʟʝʥ ʭʲʣʤʠʩʪ ʭʘʨʘʢʪʝʨ. ʈʝʣʝʬʲʪ ʝ 

ʨʘʟʯʣʝʥʝʥ ʦʪ ʰʠʨʦʢʠʪʝ ʜʦʣʠʥʠ ʥʘ ʨʝʢʠʪʝ ʀʩʢʲʨ, ɺʠʪ ʠ ʆʩʲʤ, ʢʦʠʪʦ ʩʠʣʥʦ 

ʤʝʘʥʜʨʠʨʘʪ ʧʦ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʦʙʣʘʩʪʪʘ. ʆʙʰʠʨʥʠʪʝ ʟʘʨʘʚʥʝʥʠ ʠʣʠ ʭʲʣʤʠʩʪʠ 

ʨʘʚʥʠʥʠ ʤʝʞʜʫ ʪʷʭ ʩʘ ʧʦʢʨʠʪʠ ʦʪ ʣʴʦʩ ʩ ʧʨʦʤʝʥʣʠʚʘ ʜʝʙʝʣʠʥʘ. ʅʘʡ-ʩʝʚʝʨʥʘʪʘ ʯʘʩʪ 

ʥʘ ʦʙʣʘʩʪʪʘ ʝ ʟʘʝʪʘ ʦʪ ʂʘʨʘʙʦʘʟʢʘʪʘ ʥʠʟʠʥʘ (ʏʝʨʥʦ ʧʦʣʝ), ʨʘʟʧʦʣʦʞʝʥʘ ʤʝʞʜʫ 

ʨʝʢʠʪʝ ɼʫʥʘʚ, ʀʩʢʲʨ ʠ ɺʠʪ, ʘ ʩʲʱʦ ʠ ʦʪ ɹʝʣʝʥʩʢʦ-ʉʚʠʱʦʚʩʢʘʪʘ ʥʠʟʠʥʘ ʩ 

ʧʨʠʣʝʞʘʱʠʪʝ ʦʩʪʨʦʚʠ. ʋʩʧʦʨʝʜʥʦ ʥʘ ʙʨʝʛʘ ʥʘ ʨ. ɼʫʥʘʚ ʥʘ ʤʝʩʪʘ ʩʘ ʦʙʨʘʟʫʚʘʥʠ 

ʧʨʦʜʲʣʛʦʚʘʪʠ ʚʲʟʚʠʰʝʥʠʷ (ʪ.ʥʘʨ. ʛʨʝʜʦʚʝ). ʂʨʘʡ ʅʠʢʦʧʦʣ ʜʫʥʘʚʩʢʠʷʪ ʙʨʷʛ ʝ ʧʦ-
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ʚʠʩʦʢ, ʩ ʠʥʪʝʥʟʠʚʥʘ ʧʨʦʷʚʘ ʥʘ ʩʚʣʘʯʠʱʥʠ ʧʨʦʮʝʩʠ ʠ ʧʨʝʭʦʞʜʘ ʚ ʭʲʣʤʠʩʪʦ-

ʧʣʘʪʦʚʠʜʥʠ ʟʝʤʠ. ʅʘ ʶʛ ʦʪ ʢʨʘʡʜʫʥʘʚʩʢʠʪʝ ʥʠʟʠʥʠ ʩʝ ʧʨʦʩʪʠʨʘ ɼʫʥʘʚʩʢʘʪʘ 

ʨʘʚʥʠʥʘ, ʯʠʷʪʦ ʦʙʱʘ ʪʦʧʦʛʨʘʬʩʢʘ ʧʦʚʲʨʭʥʦʩʪ ʠʤʘ ʩʣʘʙ ʥʘʢʣʦʥ ʥʘ ʩʝʚʝʨ. ɺ ʪʘʟʠ 

ʧʦʩʦʢʘ ʩʘ ʦʨʠʝʥʪʠʨʘʥʠ ʠ ʜʦʣʠʥʠʪʝ ʥʘ ʛʣʘʚʥʠʪʝ ʨʝʢʠ ʚ ʦʙʣʘʩʪʪʘ, ʢʦʠʪʦ ʩʝ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʘʩʠʤʝʪʨʠʯʝʥ ʥʘʧʨʝʯʝʥ ʧʨʦʬʠʣ ʠ ʥʘʣʠʯʠʝ ʥʘ ʜʦʙʨʝ ʨʘʟʚʠʪʠ ʨʝʯʥʠ 

ʪʝʨʘʩʠ. ʅʷʢʦʠ ʦʪ ʜʝʩʥʠʪʝ ʧʨʠʪʦʮʠ ʥʘ ɺʠʪ (ʨʝʢʠʪʝ ʊʫʯʝʥʠʮʘ, ʏʝʨʥʝʣʢʘ ʠ 

ʇʝʪʲʨʥʠʮʘ) ʩʘ ʦʬʦʨʤʠʣʠ ʚ ʢʘʨʩʪʦʚʠʷ ʪʝʨʝʥ ʢʘʥʴʦʥʦʚʠʜʥʠ ʜʦʣʠʥʠ ʩ ʦʪʚʝʩʥʠ ʩʢʘʣʥʠ 

ʩʪʝʥʠ ʠ ʤʥʦʞʝʩʪʚʦ ʧʝʱʝʨʠ (ʧʨʠ ʩʝʣʘʪʘ ɹʦʭʦʪ, ɻʦʨʪʘʣʦʚʦ, ʂʲʨʪʦʞʘʙʝʥʝ ʠ 

ʊʫʯʝʥʠʮʘ).  

ɻʝʦʣʦʞʢʠ ʩʪʨʦʝʞ  

ʐʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʦʙʣʘʩʪʪʘ ʠʤʘʪ ʩʝʜʠʤʝʥʪʥʠʪʝ ʩʢʘʣʠ ʩ ʨʘʟʣʠʯʥʘ ʚʲʟʨʘʩʪ. 

ʊʦʚʘ ʩʘ ʧʨʝʜʠʤʥʦ ʢʘʨʙʦʥʘʪʥʠ ʩʢʘʣʠ, ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʦʙʠʢʥʦʚʝʥʠ ʚʘʨʦʚʠʮʠ, 

ʧʝʩʲʯʣʠʚʠ ʚʘʨʦʚʠʮʠ, ʯʝʨʫʧʯʝʩʪʠ ʚʘʨʦʚʠʮʠ. ʅʘʡ ʩʪʘʨʠʪʝ ʩʢʘʣʠ, ʨʘʟʢʨʠʚʘʱʠ ʩʝ ʥʘ 

ʧʦʚʲʨʭʥʦʩʪʪʘ ʚ ʦʙʣʘʩʪ ʇʣʝʚʝʥ, ʩʘ ʩʢʘʣʠ ʩ ʂʨʝʜʥʘ ʠ ʖʨʩʢʘ ʚʲʟʨʘʩʪ. ʉʢʘʣʥʠʪʝ 

ʢʦʤʧʣʝʢʩʠ ʩʘ ʠʟʛʨʘʜʝʥʠ ʦʪ ʚʘʨʦʚʠʮʠ (ʄʝʟʜʨʝʥʩʢʘ ʠ ʂʘʡʣʲʰʢʘ ʩʚʠʪʠ), 

ʢʦʥʛʣʦʤʝʨʘʪʠ, ʛʣʘʫʢʦʥʠʪʥʠ ʧʷʩʲʯʥʠʮʠ, ʛʣʠʥʝʩʪʠ ʤʝʨʛʝʣʠ, ʜʦʣʦʤʠʪʠ ʠ ʘʣʝʚʨʦʣʠʪʠ 

(ʉʘʥʘʜʠʥʦʚʩʢʘ, ʊʨʲʤʙʝʰʢʘ ʠ ʉʚʠʱʦʚʩʢʘ ʩʚʠʪʠ). ʅʘʜ ʪʝʟʠ ʩʝʜʠʤʝʥʪʠ ʩʝ ʨʘʟʢʨʠʚʘʪ 

ʩʢʘʣʠ ʩ ʇʘʣʝʦʛʝʥʩʢʘ ʠ ʅʝʦʛʝʥʩʢʘ ʚʲʟʨʘʩʪ. ʇʘʣʝʦʛʝʥʩʢʠʪʝ ʩʝʜʠʤʝʥʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ 

ʧʨʝʜʠʤʥʦ ʦʪ ʤʝʨʛʝʣʠ ʠ ʧʷʩʲʯʥʠʮʠ (ʂʦʤʘʨʝʚʩʢʘ ʠ ɹʦʞʫʨʠʰʢʘ ʩʚʠʪʠ), ʘ 

ʅʝʦʛʝʥʩʢʠʪʝ ï ʦʪ ʘʣʪʝʨʥʘʮʠʷ ʥʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʛʣʠʥʠ, ʧʷʩʲʮʠ ʚ ʘʣʪʝʨʥʘʮʠʷ ʦʪ 

ʩʣʘʙʦ ʩʧʦʝʥʠ ʧʷʩʲʯʥʠʮʠ ʠ ʦʨʛʘʥʦʛʝʥʥʠ ʚʘʨʦʚʠʮʠ (ɹʝʣʦʩʣʘʪʠʥʩʢʘ, ɼʠʤʦʚʩʢʘ, 

ʆʧʘʥʝʮʢʘ ʠ ɾʝʨʥʦʚʩʢʘ ʩʚʠʪʠ). ɼʦʢʚʘʪʝʨʥʝʨʥʠʪʝ ʩʝʜʠʤʝʥʪʠ ʩʘ ʧʦʢʨʠʪʠ ʦʪ ʨʘʟʣʠʯʝʥ 

ʧʦ ʜʝʙʝʣʠʥʘ ʣʴʦʩʦʚ ʢʦʤʧʣʝʢʩ. 

ʂʨʘʡ ʨʝʢʘ ɼʫʥʘʚ ʜʝʙʝʣʠʥʘʪʘ ʥʘ ʣʴʦʩʦʚʘʪʘ ʧʦʢʨʠʚʢʘ ʝ ʜʦ ʦʢʦʣʦ 50-60 m, ʘ 

ʢʨʘʡ ʛʨʘʥʠʮʘʪʘ ʩ ʇʨʝʜʙʘʣʢʘʥʘ ʠʟʪʲʥʷʚʘ ʠ ʜʦʩʪʠʛʘ ʩʘʤʦ ʜʦ 3-4 m.   

ʈʝʯʥʠʪʝ ʪʝʨʘʩʠ ʥʘ ʨʝʢʠʪʝ ʆʩʲʤ ʠ ɺʠʪ ʩʘ ʠʟʛʨʘʜʝʥʠ ʦʪ ʘʣʫʚʠʘʣʥʠ ʩʝʜʠʤʝʥʪʠ ï ʛʣʠʥʠ 

ʧʷʩʲʮʠ ʠ ʯʘʢʲʣʠ, ʢʘʪʦ ʜʝʙʝʣʠʥʘʪʘ ʠʤ ʥʘ ʤʝʩʪʘ ʥʘʜʤʠʥʘʚʘ 10-15 m. 

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ, ʩʲʩʪʘʚʷʱʠ ʦʩʥʦʚʥʘʪʘ ʛʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ ʚ 

ʦʙʣʘʩʪʪʘ, ʝ ʜʘʜʝʥʦ ʥʘ ʪʘʙʣ. 2.27. 
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ʊʘʙʣʠʮʘ 2.27.  ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ʇʣʝʚʝʥ 
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1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0.2 1  4,4 0.88 

2 ɽʨʦʟʠʷ (ER) 0.2 2 8,9 1.78 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9 0 

4 ʉʨʫʪʠʱʘ (RF) 0 5 22,2 0 

5 ʉʚʣʘʯʠʱʘ (LS) 0.8 4 17,8 14.24 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF)   5 22,2 0 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL) 1 2 8,9 8.9 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 0.8 1 4,4 3.52 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW)   0,5 2,2 0 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
29.32 

 

 

ʆʙʣʘʩʪ ʇʣʦʚʜʠʚ 

ʈʝʣʝʬ  

ʊʝʨʠʪʦʨʠʷʪʘ ʥʘ ʦʙʣʘʩʪ ʇʣʦʚʜʠʚ ʩʝ ʦʪʣʠʯʘʚʘ ʩ ʨʘʟʥʦʦʙʨʘʟʝʥ ʨʝʣʝʬ. ʊʷ ʦʙʭʚʘʱʘ 

ʨʘʟʥʦʨʦʜʥʠ ʬʦʨʤʠ, ʢʦʠʪʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʨʘʟʣʠʯʥʦ ʛʝʦʣʦʞʢʦ ʨʘʟʚʠʪʠʝ ʠ 

ʛʝʦʤʦʨʬʦʣʦʞʢʠ ʩʪʨʦʝʞ. ɺ ʥʘʡ-ʩʝʚʝʨʥʠʪʝ ʯʘʩʪʠ ʥʘ ʦʙʣʘʩʪʪʘ ʩʝ ʚʢʣʶʯʚʘʪ ʩʪʨʲʤʥʠʪʝ 

ʶʞʥʠ ʩʢʣʦʥʦʚʝ ʥʘ ʉʪʘʨʦʧʣʘʥʠʥʩʢʘʪʘ ʚʝʨʠʛʘ, ʘ ʧʦ-ʢʦʥʢʨʝʪʥʦ ɿʣʘʪʠʰʢʦ-ʊʝʪʝʚʝʥʩʢʘ, 

ʊʨʦʷʥʩʢʘ ʠ ʂʘʣʦʬʝʨʩʢʘ ʧʣʘʥʠʥʘ. ʊʝ ʩʝ ʦʪʣʠʯʘʚʘʪ ʩ ʚʠʩʦʢʠ ʠ ʷʩʥʦ ʠʟʨʘʟʝʥʠ 

ʟʘʦʙʣʝʥʠ ʙʠʣʘ, ʤʥʦʛʦ ʩʪʨʲʤʥʠ ʩʢʣʦʥʦʚʝ ʠ ʜʲʣʙʦʢʦ ʚʨʷʟʘʥʠ ʨʝʢʠ ʠ ʜʦʣʦʚʝ. ʅʘ ʶʛ, 

ʦʙʣʘʩʪʪʘ ʚʢʣʶʯʚʘ ʯʘʩʪ ʦʪ ɿʘʜʙʘʣʢʘʥʩʢʠ ʢʦʪʣʦʚʠʥʠ ʠ ʚ ʯʘʩʪʥʦʩʪ ʂʘʨʣʦʚʩʢʘʪʘ 

ʢʦʪʣʦʚʠʥʘ. ʅʘ ʟʘʧʘʜ ʪʷ ʝ ʦʛʨʘʥʠʯʝʥʘ ʦʪ ʨʠʜʘ ʂʦʟʥʠʮʘ, ʘ ʥʘ ʠʟʪʦʢ ʦʪ ʨʠʜʘ ʉʪʨʘʞʘʪʘ. 

ʊʝ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʩʚʲʨʟʚʘʪ ʉʪʘʨʘ ʧʣʘʥʠʥʘ ʩʲʩ ʉʲʱʠʥʩʢʘ ʠ ʉʲʨʥʝʥʘ ʉʨʝʜʥʘ ʛʦʨʘ. ʅʘ 

ʶʛ ʉʨʝʜʥʦʛʦʨʩʢʠʷʪ ʤʘʩʠʚ ʩʝ ʨʘʟʣʠʯʘʚʘ ʦʪ ʨʝʣʝʬʘ ʥʘ ʉʪʘʨʦʧʣʘʥʠʥʩʢʘʪʘ ʦʙʣʘʩʪ.ʊʦʡ 

ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩʲʩ ʩʚʦʠʪʝ ʟʘʦʙʣʝʥʠ ʬʦʨʤʠ, ʨʝʟʫʣʪʘʪ ʦʪ ʧʨʦʜʲʣʞʠʪʝʣʥʠʪʝ 

ʝʢʟʦʛʝʥʥʠ ʧʨʦʮʝʩʠ. ɹʠʣʦʪʦ ʝ ʟʘʦʙʣʝʥʦ, ʘ ʩʢʣʦʥʦʚʝʪʝ ʥʘ ʉʨʝʜʥʘ ʛʦʨʘ ʧʣʘʚʥʦ 

ʧʨʝʤʠʥʘʚʘʪ ʚ ɻʦʨʥʦʪʨʘʢʠʡʩʢʘʪʘ ʥʠʟʠʥʘ. ʊʷ ʧʨʝʜʩʪaʚʣʷʚʘ ʛʨʝʙʝʥʦʚʠʜʥʘ ʬʦʨʤʘ ʥʘ 

ʨʝʣʝʬʘ ʩ ʣʝʢ ʥʘʢʣʦʥ ʦʪ ʟʘʧʘʜ-ʩʝʚʝʨʦʟʘʧʘʜ ʢʲʤ ʠʟʪʦʢ-ʶʛʦʠʟʪʦʢ. ɺ ʪʘʟʠ ʯʘʩʪ ʦʪ 
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ʇʣʦʚʜʠʚʩʢʘ ʦʙʣʘʩʪ ʨʝʣʝʬʲʪ ʝ ʨʘʚʥʠʥʝʥ. ʊʦʚʘ ʩʝ ʦʙʫʩʣʘʚʷ ʦʪ ʣʠʧʩʘʪʘ ʥʘ ʚʠʩʦʢʠ 

ʨʝʯʥʠ ʪʝʨʘʩʠ ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʦʙʰʠʨʥʠ ʘʣʫʚʠʘʣʥʠ ʥʘʥʦʩʠ.  

ɺ ʶʞʥʘʪʘ ʧʝʨʠʬʝʨʠʷ ʥʘ ʦʙʣʘʩʪʪʘ ʩʝ ʚʢʣʶʯʚʘʪ ʯʘʩʪʠ ʦʪ ʥʘʡ-ʚʠʩʦʢʠʷ ʜʷʣ ʥʘ 

ʈʦʜʦʧʠʪʝ ï ʇʝʨʝʣʠʢʦ-ʇʨʝʩʧʘʥʩʘʢʠʷ. ʉʠʣʥʦ ʨʘʟʯʣʝʥʝʥʠʷʪ ʧʣʘʥʠʥʩʢʠ ʨʝʣʝʬ ʚ 

ʩʝʚʝʨʥʠʪʝ ʠ ʶʞʥʠʪʝ ʯʘʩʪʠ ʦʙʘʯʝ ʝ ʧʨʝʯʢʘ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘʪʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʨʝʜʠʮʘ ʛʝʦʜʠʥʘʤʠʯʥʠ ʧʨʦʮʝʩʠ. 

 

ɻʝʦʣʦʞʢʠ ʦʩʦʙʝʥʦʩʪʠ 

ɺʲʚ ʚʠʩʦʢʠʪʝ ʧʣʘʥʠʥʩʢʠ ʯʘʩʪʠ ʠʤʘ ʤʝʪʘʤʦʨʬʥʠ ʩʢʘʣʠ ï ʛʥʘʡʩʠ, ʘʤʬʠʙʦʣʠʪʠ ʠ 

ʢʨʠʩʪʘʣʠʥʥʠ ʰʠʩʪʠ ʠ ʧʘʣʝʦʟʦʡʩʢʠ ʶʞʥʦʙʲʣʛʘʨʩʢʠ ʛʨʘʥʠʪʠ. ɺ ʉʨʝʜʥʦʛʦʨʠʝʪʦ ʠʤʘ 

ʧʘʣʝʦʟʦʡʩʢʠ ʛʨʘʥʠʪʠ. ʇʣʦʚʜʠʚʩʢʦ-ʇʘʟʘʨʜʞʠʰʢʦʪʦ ʧʦʣʝ ʝ ʠʟʛʨʘʜʝʥʦ ʦʪ ʧʣʠʦʮʝʥʩʢʠ 

ʩʝʜʠʤʝʥʪʠ (ʘʣʪʝʨʥʘʮʠʷ ʦʪ ʧʷʩʲʮʠ ʩʣʘʙʦ ʩʧʦʝʥʠ ʧʷʩʲʯʥʠʮʠ ʠ ʛʣʠʥʠ), ʚʲʨʭʫ ʢʦʠʪʦ 

ʠʤʘ ʨʘʟʧʦʣʦʞʝʥʠ ʢʚʘʪʝʨʥʝʨʥʠ ʥʘʩʣʘʛʠ (ʩʲʚʨʝʤʝʥʥʠ ï ʢʚʘʪʝʨʥʝʨʥʠ ʛʣʠʥʠ, ʧʷʩʲʮʠ ʠ 

ʯʘʢʲʣʠ). 

ʊʘʙʣʠʮʘ 2.28. ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ʇʣʦʚʜʠʚ 
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ɻʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ - ʧʨʦʮʝʩ I  G (Gԋ)% Hô 

1 2 3 4 5 6 7 8 
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ʙ
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ʣ
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ʠ
ʚ

 

5
9

6
2 

1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0.6 1  4,4 2.64 

2 ɽʨʦʟʠʷ (ER) 0.2 2 8,9 1.78 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9 0 

4 ʉʨʫʪʠʱʘ (RF) 0.4 5 22,2 8.88 

5 ʉʚʣʘʯʠʱʘ (LS) 0.2 4 17,8 3.56 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF)   5 22,2 0 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL)   2 8,9 0 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 0.8 1 4,4 3.52 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW)   0,5 2,2 0 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
20.38 

 

ʈʘʚʥʠʥʥʠʷʪ ʨʝʣʝʬ ʥʘ ʇʣʦʚʜʠʚʩʢʦ-ʇʘʟʘʨʜʞʠʰʢʦʪʦ ʧʦʣʝ ʝ ʥʘʨʫʰʝʥ ʦʪ 

ʚʲʪʨʝʰʥʦʢʦʪʣʦʚʠʥʥʠʪʝ ʦʙʨʘʟʫʚʘʥʠʷ ï ʇʣʦʚʜʠʚʩʢʠʪʝ ʪʝʧʝʪʘ, ʢʦʠʪʦ ʩʘ ʠʟʛʨʘʜʝʥʠ ʦʪ 
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ʧʘʣʝʦʮʝʥʩʢʠ ʩʠʝʥʠʪʠ. ʍʘʨʘʢʪʝʨʥʠ ʟʘ ʦʙʣʘʩʪʪʘ ʩʘ ʩʪʨʲʤʥʠʪʝ ʩʢʣʦʥʦʚʝ, ʥʷʢʦʠ ʦʪ ʪʷʭ 

ʩ ʥʠʩʢʘ ʫʩʪʦʡʯʠʚʦʩʪ, ʢʦʝʪʦ ʝ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʝʨʦʟʠʦʥʥʠ ʧʨʦʮʝʩʠ. ʆʙʣʘʩʪʪʘ ʩʝ 

ʧʨʝʩʠʯʘ ʦʪ ʄʘʨʠʰʢʘʪʘ ʨʘʟʣʦʤʥʘ ʟʦʥʘ, ʢʦʝʪʦ ʦʙʫʩʣʘʚʷ ʚʠʩʦʢʘ ʩʝʠʟʤʠʯʥʘ ʘʢʪʠʚʥʦʩʪ 

ʥʘ ʨʘʡʦʥʘ. 

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʨʘʟʨʫʰʠʪʝʣʥʠ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩʠ, ʦʧʨʝʜʝʣʷʱʠ 

ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʚ ʦʙʣʘʩʪʪʘ, ʝ ʜʘʜʝʥʦ ʥʘ ʪʘʙʣ. 2.28. 

 

ʆʙʣʘʩʪ ʈʘʟʛʨʘʜ 

ʈʝʣʝʬ 

ʈʝʣʝʬʲʪ ʚ ʦʙʣʘʩʪʪʘ ʝ ʨʘʚʥʠʥʥʦ-ʭʲʣʤʠʩʪ, ʩʲʩ ʩʨʝʜʥʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ 250 ï 

270 m. ʆʙʣʘʩʪ ʈʘʟʛʨʘʜ ʚʢʣʶʯʚʘ ʯʘʩʪʠ ʦʪ ɼʫʥʘʚʩʢʘʪʘ ʨʘʚʥʠʥʘ, ʃʫʜʦʛʦʨʩʢʦʪʦ ʧʣʘʪʦ, 

ʈʘʟʛʨʘʜʩʢʠʪʝ ʠ ʉʘʤʫʠʣʦʚʩʢʠ ʚʠʩʦʯʠʥʠ ʠ ʜʦʣʠʥʘʪʘ ʥʘ ʨ. ɹʝʣʠ ʃʦʤ. ʇʦ-ʛʦʣʷʤʘʪʘ ʡ 

ʯʘʩʪ ʩʝ ʥʘʤʠʨʘ ʚ ʃʫʜʦʛʦʨʩʢʦʪʦ ʧʣʘʪʦ, ʥʘ ʶʛ ʝ ʭʲʣʤʠʩʪʘ, ʘ ʥʘ ʩʝʚʝʨ ʩʝ ʩʣʠʚʘ ʩ 

ɼʦʙʨʫʜʞʘʥʩʢʘʪʘ ʨʘʚʥʠʥʘ ʠ ʢʨʘʡʜʫʥʘʚʩʢʠʪʝ ʧʦʣʝʪʘ.  

ɻʝʦʣʦʞʢʠ ʦʩʦʙʝʥʦʩʪʠ 

ʐʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʘʪ ʩʝʜʠʤʝʥʪʥʠʪʝ ʩʢʘʣʠ ʩ ʨʘʟʣʠʯʥʘ ʚʲʟʨʘʩʪ. ʊʦʚʘ ʩʘ 

ʧʨʝʜʠʤʥʦ ʢʘʨʙʦʥʘʪʥʠ ʩʢʘʣʠ, ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʦʙʠʢʥʦʚʝʥʠ ʚʘʨʦʚʠʮʠ, ʧʝʩʲʯʣʠʚʠ 

ʚʘʨʦʚʠʮʠ, ʯʝʨʫʧʯʝʩʪʠ ʚʘʨʦʚʠʮʠ. ʐʠʨʦʢʦʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʚʘʨʦʚʠʮʠʪʝ ʝ 

ʧʨʝʜʧʦʩʪʘʚʢʘ ʠ ʟʘ ʛʦʣʝʤʠʪʝ ʧʣʦʱʠ ʟʘʝʪʠ ʦʪ ʧʦʚʲʨʭʥʦʩʪʥʠ ʠ ʧʦʜʟʝʤʥʠ ʢʘʨʩʪʦʚʠ 

ʬʦʨʤʠ ʥʘ ʨʝʣʝʬʘ. ɺʘʨʦʚʠʢʦʚʠʪʝ ʧʣʘʩʪʦʚʝ ʙʨʦʥʠʨʘʪ ʨʘʚʥʠʱʘʪʘ ʥʘ ʧʣʘʪʘʪʘ, 

ʦʙʨʘʟʫʚʘʪ ʢʘʥʴʦʥʦʚʠʜʥʠ ʨʝʯʥʠ ʜʦʣʠʥʠ, ʩʢʘʣʥʠ ʦʪʢʦʩʠ, ʢʦʨʥʠʟʠ ʠ ʩʢʘʣʥʠ ʥʠʰʠ. 

ʄʝʨʛʝʣʠʪʝ ʠ ʧʷʩʲʯʥʠʮʠʪʝ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʪʚʲʨʜʝ ʯʝʩʪʦ ʧʦʜ ʚʘʨʦʚʠʮʠʪʝ ʠʣʠ 

ʧʦʜ ʣʴʦʩʦʚʘʪʘ ʧʦʢʨʠʚʢʘ. ʊʷʭʥʦʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʝ ʧʨʠʯʠʥʘ ʟʘ ʥʘʣʠʯʠʝʪʦ ʥʘ 

ʩʚʣʘʯʠʱʥʠ ʧʨʦʮʝʩʠ. ʅʘ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʪʝ ʬʦʨʤʠʨʘʪ ʧʣʦʩʢʠ ʠ ʟʘʦʙʣʝʥʠ ʬʦʨʤʠ 

ʥʘ ʨʝʣʝʬʘ ʠ ʚʣʠʷʷʪ ʥʘ ʧʦʚʲʨʭʥʦʩʪʥʠʷ ʦʪʪʦʢ ʠ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ.  

ɺʠʩʦʢʠʪʝ ʯʘʩʪʠ ʥʘ ʨʝʣʝʬʘ ʩʘ ʧʦʢʨʠʪʠ ʩ ʣʴʦʩʦʚʠ ʩʝʜʠʤʝʥʪʠ ïʧʨʝʜʠʤʥʦ 

ʛʣʠʥʝʩʪ ʣʴʦʩ.  

ʈʝʯʥʠʪʝ ʜʦʣʠʥʠ ʩʘ ʜʲʣʙʦʢʦ ʚʨʷʟʘʥʠ ʚ ʧʦʩʦʯʝʥʠʪʝ ʧʦ-ʛʦʨʝ ʩʝʜʠʤʝʥʪʥʠ ʩʢʘʣʠ. 

ʈʝʯʥʠʪʝ ʪʝʨʘʩʠ ʟʘ ʟʘʧʲʣʥʝʥʠ ʧʨʝʜʠʤʥʦ ʩ ʧʷʩʲʮʠ ʠ ʛʣʠʥʠ ʩ ʢʚʘʪʝʨʥʝʨʥʘ ʚʲʟʨʘʩʪ. 
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ʇʨʦʧʘʜʘʥʝʪʦ ʥʘ ʣʴʦʩʘ, ʩʨʫʪʠʱʘʪʘ, ʝʨʦʟʠʷʪʘ ʠ ʚʪʝʯʥʷʚʘʥʝʪʦ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ ʩʘ 

ʦʩʥʦʚʥʠʪʝ ʨʘʟʨʫʰʠʪʝʣʥʠ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩʠ, ʬʦʨʤʠʨʘʱʠ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʚ 

ʦʙʣʘʩʪʪʘ (ʪʘʙʣ. 2.29). 

 

ʊʘʙʣʠʮʘ 2.29. ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ʈʘʟʛʨʘʜ 
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ɻʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ - ʧʨʦʮʝʩ I  G (Gԋ)% Hô 

1 2 3 4 5 6 7 8 

ʆ
ʙ
ʣ
ʘ
ʩ
ʪ
 
ʈ
ʘ
ʟ
ʛ
ʨ
ʘ
ʜ

 

2
6

3
7 

1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0,2 1  4,4 0,88 

2 ɽʨʦʟʠʷ (ER) 0 2 8,9 0 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9 0 

4 ʉʨʫʪʠʱʘ (RF) 0,2 5 22,2 4,44 

5 ʉʚʣʘʯʠʱʘ (LS) 0,2 4 17,8 3,56 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF)   5 22,2 0 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL) 0,6 2 8,9 5,34 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 0,2 1 4,4 0,88 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW) 0,2 0,5 2,2 0,44 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
15,54 

 

 

ʆʙʣʘʩʪ ʈʫʩʝ 

ʈʝʣʝʬ 

ʆʙʣʘʩʪʪʘ ʟʘʝʤʘ ʯʘʩʪ ʦʪ ʠʟʪʦʯʥʘʪʘ ɼʫʥʘʚʩʢʘ ʨʘʚʥʠʥʘ, ɹʨʲʰʣʷʥʩʢʘʪʘ ʥʠʟʠʥʘ /ʥʘʡ-

ʛʦʣʷʤʘʪʘ ʢʨʘʡʜʫʥʘʚʩʢʘ ʥʠʟʠʥʘ/, ʟʘʧʘʜʥʠʪʝ ʩʢʣʦʥʦʚʝ ʥʘ ʈʘʟʛʨʘʜʩʢʠʪʝ ʚʠʩʦʯʠʥʠ ʠ 

ʃʫʜʦʛʦʨʩʢʦʪʦ ʧʣʘʪʦ. ɺ ʦʙʱʠ ʣʠʥʠʠ ʨʝʣʝʬʲʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʥ ʢʘʪʦ 

ʨʘʚʥʠʥʥʦ-ʭʲʣʤʠʩʪ, ʪʲʡ ʢʘʪʦ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʦʙʣʘʩʪʪʘ ʝ ʨʘʟʧʦʣʦʞʝʥʘ ʚ ɼʫʥʘʚʩʢʘʪʘ 

ʨʘʚʥʠʥʘ ʠ ʇʨʝʜʙʘʣʢʘʥʘ. ʄʘʢʩʠʤʘʣʥʘʪʘ ʚʠʩʦʯʠʥʘ ʝ 501 m ʚ ʉʘʤʫʠʣʦʚʩʢʠʪʝ 

ʚʠʩʦʯʠʥʠ /ʃʫʜʦʛʦʨʠʝʪʦ/. ʆʪ ʩʝʚʝʨ ʥʘ ʶʛ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʦʩʣʝʜʝʥʠ ʩʣʝʜʥʠʪʝ 

ʨʝʣʝʬʥʠ ʬʦʨʤʠ: 

ü ʂʨʘʡʜʫʥʘʚʩʢʠ ʥʠʟʠʥʠ - ʇʦʙʨʝʞʠʝʪʦ, ʇʦʧʠʥʦ-ɻʘʨʚʘʥʩʢʘ ʠ ɸʡʜʝʤʠʨʩʢʘ. ʊʝ 

ʧʨʝʜʣʘʛʘʪ ʙʣʘʛʦʧʨʠʷʪʥʠ ʫʩʣʦʚʠʷ ʟʘ ʟʝʤʝʜʝʣʠʝ ʠ ʩʪʨʦʠʪʝʣʩʪʚʦ. ɻʦʣʷʤʘ ʯʘʩʪ 

ʦʪ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʪʝʟʠ ʥʠʟʠʥʠ ʩʘ ʧʨʝʩʫʰʝʥʠ ʙʣʘʪʘ ʠ ʟʘʣʠʚʥʠ ʪʝʨʘʩʠ. 
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ʆʬʦʨʤʝʥʠ ʩʘ ʜʚʝ ʟʘʣʠʚʥʠ ʪʝʨʘʩʠ ʠ ʪʨʠ ʥʘʜʟʘʣʠʚʥʠ ʪʝʨʘʩʠ ï 15 ï 22 m, 30 ï 

66 m ʠ 54 ï 65 m. ʉʪʨʲʤʥʠʪʝ ʠʤ ʙʨʝʛʦʚʝ ʥʘ ʤʝʩʪʘ ʩʘ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʝʨʦʟʠʦʥʥʠ ʧʨʦʮʝʩʠ.  

ü  ɺʠʩʦʯʠʥʠ ʨʠʜʦʚʝ. ʊʘʢʠʚʘ ʩʘ ʈʘʟʛʨʘʜʩʢʠʪʝ, ʉʘʤʫʠʣʦʚʩʢʠʪʝ, ʇʦʧʦʚʩʢʠʪʝ ʠ 

ɸʥʪʦʥʦʚʩʢʠʪʝ. ʇʨʦʪʠʯʘʱʠʪʝ ʧʨʝʟ ʪʷʭ ʨʝʢʠ ʩʲʟʜʘʚʘʪ ʜʦʣʠʥʥʠ ʨʘʟʰʠʨʝʥʠʷ, 

ʯʠʠʪʦ ʙʨʝʛʦʚʝ ʯʝʩʪʦ ʩʘ ʟʘʩʝʛʥʘʪʠ ʦʪ ʣʦʢʘʣʥʠ ʛʝʦʜʠʥʘʤʠʯʥʠ ʧʨʦʮʝʩʠ - ʝʨʦʟʠʷ, 

ʩʚʣʘʯʠʱʘ ʠ ʩʨʫʪʠʱʘ ʩ ʤʘʣʲʢ ʦʙʭʚʘʪ. 

ü ʍʲʣʤʠʩʪʘ ʨʘʚʥʠʥʘ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʃʫʜʦʛʦʨʠʝʪʦ ʠ ɼʦʙʨʫʜʞʘ. ɺ ʪʷʭ ʩʝ 

ʦʙʨʘʟʫʚʘʪ ʢʘʥʴʦʥʦʚʠʜʥʠ ʜʦʣʠʥʠ (ʜʦʣʠʥʠʪʝ ʥʘ ʨʝʢʠʪʝ ʏʝʨʥʠ ʠ ɹʝʣʠ ʃʦʤ) ʠ 

ʤʥʦʞʝʩʪʚʦ ʩʫʭʦʜʦʣʠʷ. 

ɻʝʦʣʦʞʢʠ ʩʪʨʦʝʞ  

ʐʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʘʪ ʩʝʜʠʤʝʥʪʥʠʪʝ ʩʢʘʣʠ ʩ ʨʘʟʣʠʯʥʘ ʚʲʟʨʘʩʪ. ʅʘʡ-

ʩʪʘʨʠʪʝ ʩʢʘʣʠ ʚ ʦʙʣʘʩʪʪʘ ʩʘ ʩ ʂʨʝʜʥʘ ʚʲʟʨʘʩʪ. ʅʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥa ʪʝʨʝʥʘ ʩʝ 

ʨʘʟʢʨʠʚʘʪ ʩʝʜʠʤʝʥʪʠʪʝ ʥʘ ʈʫʩʝʥʩʢʘʪʘ ʠ ʂʘʩʧʠʯʘʥʩʢʘ ʩʚʠʪʠ (ʧʦʨʮʝʣʘʥʦʚʠʜʥʠ ʠ 

ʦʦʣʠʪʥʠ ʚʘʨʦʚʠʮʠ), ʈʘʟʛʨʘʜʩʢʘ ʠ ɻʦʨʥʦʦʨʷʭʦʚʩʢʘ ʩʚʠʪʠ (ʛʣʠʥʝʩʪʠ ʤʝʨʛʝʣʠ, 

ʤʝʨʛʝʣʠ ʠ ʛʣʠʥʝʩʪʠ ʚʘʨʦʚʠʮʠ). ʅʝʦʛʝʥʩʢʠʪʝ ʩʝʜʠʤʝʥʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʧʷʩʲʯʥʦ 

ʢʘʦʣʠʥʦʚʘ ʟʘʜʨʫʛʘ ʠ ʩʝʜʠʤʝʥʪʠ ʥʘ ʉʨʝʙʲʨʥʠʰʢʘ ʠ ʉʲʨʧʦʚʩʢʘ ʩʚʠʪʠ -  ʧʝʩʲʯʣʠʚʠ 

ʛʣʠʥʠ ʠ ʛʣʠʥʝʩʪʠ ʚʘʨʦʚʠʮʠ. ʊʝʟʠ ʩʢʘʣʥʠ ʢʦʤʧʣʝʢʩʠ ʩʝ ʨʘʟʢʨʠʚʘʪ ʦʩʥʦʚʥʦ ʚ ʜʲʣʙʦʢʦ 

ʚʩʝʯʝʥʠʪʝ ʜʦʣʦʚʝ ʠ ʨʝʯʥʠ ʜʦʣʠʥʠ. ʇʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʪʝʨʝʥʘ ʝ ʧʦʢʨʠʪʘ ʦʪ ʜʝʙʝʣʘ 

ʧʦʢʨʠʚʢʘ ʦʪ ʣʴʦʩʦʚʠ ʩʝʜʠʤʝʥʪʠ. ʇʦʜʝʣʝʥʠ ʩʘ ʥʘ ʪʠʧʠʯʝʥ ʣʴʦʩ, ʧʝʩʲʯʣʠʚ ʣʴʦʩ ʠ 

ʛʣʠʥʝʩʪ ʣʴʦʩ. 

ʐʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʦʙʣʘʩʪʪʘ ʠʤʘʪ ʘʣʫʚʠʘʣʥʠʪʝ ʩʝʜʠʤʝʥʪʠ ʚ ʟʦʥʘʪʘ 

ʥʘ ʢʨʘʡʨʝʯʥʠʪʝ ʥʠʟʠʥʠ.  ɼʝʙʝʣʠʥʘʪʘ ʥʘ ʘʣʫʚʠʘʣʥʠʪʝ ʩʝʜʠʤʝʥʪʠ ʥʘ ʤʝʩʪʘ ʜʦʩʪʠʛʘ 

ʧʦʚʝʯʝ ʦʪ 20 m. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʦʪ ʧʨʘʭʦʚʠ ʠ ʛʣʠʥʝʩʪʠ ʧʷʩʲʮʠ, ʛʣʠʥʠ ʠ ʯʘʢʲʣʠ. 

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ, ʩʲʩʪʘʚʷʱʠ ʦʩʥʦʚʥʘʪʘ ʛʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ ʚ 

ʦʙʣʘʩʪʪʘ, ʝ ʜʘʜʝʥʦ ʥʘ ʪʘʙʣ. 3.23. 
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ʊʘʙʣʠʮʘ 3.23.  ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ʈʫʩʝ 
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1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0,2 1  4,4 0,2 

2 ɽʨʦʟʠʷ (ER) 0,2 2 8,9 0,2 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9   

4 ʉʨʫʪʠʱʘ (RF) 0,2 5 22,2 0,2 

5 ʉʚʣʘʯʠʱʘ (LS) 0,4 4 17,8 0,4 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF)   5 22,2   

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL) 1 2 8,9 1 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 0,6 1 4,4 0,6 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW) 0,2 0,5 2,2 0,2 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
26,2 

 

 

 

ʆʙʣʘʩʪ ʉʠʣʠʩʪʨʘ 

ʈʝʣʝʬ 

ʆʙʣʘʩʪ ʉʠʣʠʩʪʨʘ ʝ ʨʘʟʧʦʣʦʞʝʥʘ ʚ ʩʝʚʝʨʦʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ɹʲʣʛʘʨʠʷ, ʥʘ ʛʨʘʥʠʮʘʪʘ 

ʩ ʈʝʧʫʙʣʠʢʘ ʈʫʤʲʥʠʷ. ʊʷ ʦʙʭʚʘʱʘ ʠʟʪʦʯʥʘʪʘ ʧʣʘʪʦʚʠʜʥʘ ʧʦʜʦʙʣʘʩʪ ʥʘ ɼʫʥʘʚʩʢʘʪʘ 

ʭʲʣʤʠʩʪʘ ʨʘʚʥʠʥʘ. ɺ ʧʦ-ʛʦʣʷʤʘʪʘ ʩʠ ʯʘʩʪ ʨʝʣʝʬʲʪ ʝ ʨʘʚʥʠʥʝʥ, ʩ ʥʘʜʤʦʨʩʢʘ 

ʚʠʩʦʯʠʥʘ ʜʦ 200 m. ʉʫʭʦʜʦʣʠʷʪʘ, ʦʨʠʝʥʪʠʨʘʥʠ ʢʲʤ ʨʝʢʘ ɼʫʥʘʚ, ʧʨʠʜʘʚʘʪ ʥʘ ʨʝʣʝʬʘ 

ʭʲʣʤʠʩʪ ʭʘʨʘʢʪʝʨ. ʋʩʧʦʨʝʜʥʦ ʥʘ ɼʫʥʘʚʩʢʠʷ ʙʨʷʛ ʩʝ ʩʨʝʱʘ ʪʠʧʠʯʥʘ ʣʴʦʩʦʚʘ ʛʲʨʙʠʮʘ. 

ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʦʪʜʘʣʝʯʘʚʘʥʝʪʦ ʥʘ ɼʫʥʘʚʩʢʠʷ ʙʨʷʛ ʦʪ ʚʠʩʦʢʠʷ ʦʪʢʦʩ ʥʘ ʤʝʞʜʫ 

ʜʦʣʠʥʥʠʪʝ ʨʠʜʦʚʝ ʩʝ ʝ ʦʙʨʘʟʫʚʘʣʘ ʠ ʢʨʘʡʜʫʥʘʚʩʢʘʪʘ ʧʣʦʜʦʨʦʜʥʘ ʥʠʟʠʥʘ ï 

ñɹʘʣʪʘʪʘñ ʢʨʘʡ ʩ. ɸʡʜʝʤʠʨ. ɺ ʶʛʦʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʥʘ ʥʠʟʠʥʘʪʘ ʝ ʨʘʟʧʦʣʦʞʝʥʦ 

ʝʟʝʨʦʪʦ ʉʨʝʙʲʨʥʘ, ʧʦʜʭʨʘʥʚʘʥʦ ʦʪ ʥʷʢʦʣʢʦ ʢʘʨʩʪʦʚʠ ʠʟʚʦʨʘ. ʊʦ ʝ ʩ ʜʲʣʙʦʯʠʥʘ ʜʦ 

2,3 ʤ.  
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ɻʝʦʣʦʞʢʠ ʩʪʨʦʝʞ  

ʐʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʘʪ ʩʝʜʠʤʝʥʪʥʠʪʝ ʩʢʘʣʠ ʩ ʨʘʟʣʠʯʥʘ ʚʲʟʨʘʩʪ. ʅʘʡ-

ʩʪʘʨʠʪʝ ʩʢʘʣʠ ʚ ʦʙʣʘʩʪʪʘ ʩʘ ʩ ʂʨʝʜʥʘ ʚʲʟʨʘʩʪ. ʅʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʪʝʨʝʥʘ ʩʝ 

ʨʘʟʢʨʠʚʘʪ ʩʝʜʠʤʝʥʪʠʪʝ ʥʘ ʈʫʩʝʥʩʢʘʪʘ ʠ ʈʫʩʝʥʩʢʦ-ʈʘʟʛʨʘʜʩʢʘ ʩʚʠʪʠ 

(ʧʦʨʮʝʣʘʥʦʚʠʜʥʠ ʠ ʦʦʣʠʪʥʠ ʚʘʨʦʚʠʮʠ), ʈʘʟʛʨʘʜʩʢʘ ʩʚʠʪʘ (ʛʣʠʥʝʩʪʠ ʤʝʨʛʝʣʠ, 

ʤʝʨʛʝʣʠ ʠ ʛʣʠʥʝʩʪʠ ʚʘʨʦʚʠʮʠ), ʂʘʩʧʠʯʘʥʩʢʘ ʩʚʠʪʘ (ʦʨʛʘʥʦʛʝʥʥʠ ʠ ʜʦʣʦʤʠʪʥʠ 

ʚʘʨʦʚʠʮʠ ʠ ʜʦʣʦʤʠʪʠ). ʅʝʦʛʝʥʩʢʠʪʝ ʩʝʜʠʤʝʥʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʆʜʲʨʩʢʘ, 

ʉʲʨʧʦʚʩʢʘ ʠ ʌʨʘʥʛʝʥʩʢʘ ʩʚʠʪʠ -  ʧʝʩʲʯʣʠʚʠ ʛʣʠʥʠ ʠ ʛʣʠʥʝʩʪʠ ʚʘʨʦʚʠʮʠ ʠ ʧʷʩʲʮʠ. 

ʊʝʟʠ ʩʢʘʣʥʠ ʢʦʤʧʣʝʢʩʠ ʩʝ ʨʘʟʢʨʠʚʘʪ ʦʩʥʦʚʥʦ ʚ ʜʲʣʙʦʢʦ ʚʩʝʯʝʥʠʪʝ ʜʦʣʦʚʝ ʠ ʨʝʯʥʠ 

ʜʦʣʠʥʠ. ʇʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʪʝʨʝʥʘ ʝ ʧʦʢʨʠʪʘ ʦʪ ʜʝʙʝʣʘ ʧʦʢʨʠʚʢʘ ʦʪ ʣʴʦʩʦʚʠ 

ʩʝʜʠʤʝʥʪʠ. ʇʦʜʝʣʝʥʠ ʩʘ ʥʘ ʪʠʧʠʯʝʥ ʣʴʦʩ, ʧʝʩʲʯʣʠʚ ʣʴʦʩ ʠ ʛʣʠʥʝʩʪ ʣʴʦʩ. 

ʐʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʦʙʣʘʩʪʪʘ ʠʤʘʪ ʘʣʫʚʠʘʣʥʠʪʝ ʩʝʜʠʤʝʥʪʠ ʚ ʟʦʥʘʪʘ 

ʥʘ ʢʨʘʡʨʝʯʥʘʪʘ ʥʠʟʠʥʘ. ɼʝʙʝʣʠʥʘʪʘ ʥʘ ʘʣʫʚʠʘʣʥʠʪʝ ʩʝʜʠʤʝʥʪʠ ʥʘ ʤʝʩʪʘ ʜʦʩʪʠʛʘ 

ʧʦʚʝʯʝ ʦʪ 20 m. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʦʪ ʧʨʘʭʦʚʠ ʠ ʛʣʠʥʝʩʪʠ ʧʷʩʲʮʠ, ʛʣʠʥʠ ʠ ʯʘʢʲʣʠ. 

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ, ʩʲʩʪʘʚʷʱʠ ʦʩʥʦʚʥʘʪʘ ʛʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ ʚ 

ʦʙʣʘʩʪʪʘ ʝ ʜʘʜʝʥʦ ʥʘ ʪʘʙʣ. 2.30.) 

ʊʘʙʣʠʮʘ 2.30.  ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ʉʠʣʠʩʪʨʘ 
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ɻʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ - ʧʨʦʮʝʩ I  G (Gԋ)% Hô 

1 2 3 4 5 6 7 8 

ʆ
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ʉ
ʠ
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ʠ
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ʪ
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ʘ

 

2
8

4
6 

1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0,2 1  4,4 0,88 

2 ɽʨʦʟʠʷ (ER) 0,2 2 8,9 1,78 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9 0 

4 ʉʨʫʪʠʱʘ (RF) 0,2 5 22,2 4,44 

5 ʉʚʣʘʯʠʱʘ (LS) 0,2 4 17,8 3,56 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF)   5 22,2 0 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL) 1 2 8,9 8,9 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 0,4 1 4,4 1,76 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW)   0,5 2,2 0 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
21,32 
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ʆʙʣʘʩʪ ʉʣʠʚʝʥ 

ʈʝʣʝʬ 

ʊʝʨʠʪʦʨʠʷʪʘ ʥʘ ʦʙʱʠʥʘ ʉʣʠʚʝʥ ʧʦʧʘʜʘ ʚ 4 ʭʠʧʩʦʤʝʪʨʠʯʥʠ ʧʦʷʩʘ: ʥʠʟʠʥʝʥ, ʭʲʣ-

ʤʠʩʪ, ʥʠʩʢʦ- ʠ ʩʨʝʜʥʦʧʣʘʥʠʥʩʢʠ. ɺʘʞʝʥ ʧʦʢʘʟʘʪʝʣ ʟʘ ʩʢʦʨʦʩʪʪʘ ʥʘ ʤʦʨʬʦʛʝʥʝʪʠʯ-

ʥʠʪʝ ʧʨʦʮʝʩʠ ʝ ʩʨʝʜʥʠʷʪ ʥʘʢʣʦʥ ʥʘ ʩʢʣʦʥʦʚʝʪʝ. ɺ ʩʪʘʨʦʧʣʘʥʠʥʩʢʘʪʘ ʪʝʨʠʪʦʨʠʷ ʥʘ 

ʦʙɦʠʥʘʪʘ, ʩʨʝʜʥʠʪʝ ʥʘʢʣʦʥʠ ʩʘ ʤʝʞʜʫ 20 ʠ 25Á, ʘ ʚ ʧʣʘʥʠʥʘʪʘ ɻʨʝʙʝʥʝʮ - 15-20Á. 

ʅʘʡ-ʤʘʣʢʠ ʩʘ ʪʝʟʠ ʩʪʦʡʥʦʩʪʠ ʚ ʉʣʠʚʝʥʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ, ʢʲʜʝʪʦ ʥʘʢʣʦʥʠʪʝ ʜʦʩʪʠʛʘʪ 

0-2Á.  

ʄʥʦʛʦʢʨʘʪʥʦ ʧʨʦʷʚʝʥʠʪʝ ʝʪʘʧʠ ʥʘ ʠʟʜʠʛʘʥʝ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʧʨʝʟ ʢʚʘʪʝʨʥʝʨʘ, 

ʩʘ ʦʧʨʝʜʝʣʠʣʠ ʜʠʬʝʨʝʥʮʠʨʘʥʘʪʘ ʤʦʨʬʦʛʝʥʝʪʠʯʥʘ ʜʝʡʥʦʩʪ ʥʘ ʝʨʦʟʠʷʪʘ ʠ 

ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʨʝʯʥʠ ʪʝʨʘʩʠ ʚ ʧʦ-ʛʦʣʝʤʠʪʝ ʠ ʠʟʨʘʟʠʪʝʣʥʠ ʜʦʣʠʥʠ. ʈʘʟʣʦʤʥʘʪʘ 

ʪʝʢʪʦʥʠʢʘ ʝ ʧʨʝʜʥʘʯʝʨʪʘʣʘ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʨʝʯʥʘʪʘ ʤʨʝʞʘ. ʊʦʟʠ ʧʨʦʮʝʩ ʧʨʦʣʠʯʘʚʘ 

ʤʥʦʛʦ ʜʦʙʨʝ ʧʨʠ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʜʦʣʠʥʘʪʘ ʥʘ ʨ. ʃʫʜʘ ʂʘʤʯʠʷ. ʅʘʡ-ʠʥʪʝʥʟʠʚʥʠ 

ʝʨʦʟʠʦʥʥʠ ʧʨʦʮʝʩʠ ʩʘ ʧʨʦʷʚʝʥʠ ʧʦ ʩʪʨʲʤʥʠʷ ʶʞʝʥ ʩʢʣʦʥ ʥʘ ʉʣʠʚʝʥʩʢʘ ʧʣʘʥʠʥʘ, 

ʧʦʜʧʦʤʘʛʘʥʠ ʦʪ ʧʦ-ʩʣʘʙʦ ʩʧʦʝʥʠʪʝ ʩʢʘʣʠ ʠ ʣʠʧʩʘʪʘ ʥʘ ʛʦʨʩʢʘ ʨʘʩʪʠʪʝʣʥʦʩʪ. ɺ 

ʨʘʡʦʥʘ ʦʢʦʣʦ ʛʨ. ʂʝʨʤʝʥ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʯʘʩʪ ʦʪ ʪ.ʥʘʨ. ʩʨʝʜʥʦʛʦʨʩʢʠ ʭʦʨʩʪʦʚʠ 

ʚʲʟʚʠʰʝʥʠʷ, ʢʦʠʪʦ ʩʝ ʦʪʣʠʯʘʚʘʪ ʩʲʩ ʩʪʨʲʤʥʠ, ʨʘʟʩʝʜʥʦ ʦʙʫʩʣʦʚʝʥʠ ʩʢʣʦʥʦʚʝ. 

ʄʝʞʜʫ ʚʲʟʚʠʰʝʥʠʷʪʘ ʩʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʪʝʨʠʪʦʨʠʠ ʩ ʘʣʫʚʠʘʣʥʦ-ʙʣʘʪʥʠ ʥʘʩʣʘʛʠ, ʚ 

ʥʷʢʦʠ ʦʪ ʢʦʠʪʦ ʩʝ ʦʙʨʘʟʫʚʘʪ ʠ ʪʨʘʡʥʠ ʙʣʘʪʘ - ʄʣʘʜʦʚʩʢʦʪʦ /ɻʝʨʝʥʘ/, 

ʉʢʦʙʝʣʝʚʩʢʦʪʦ, ɹʠʢʦʚʩʢʦʪʦ, ɻʦʣʷʤʦʪʦ ʂʝʨʤʝʥʩʢʦ ʙʣʘʪʦ ʠ ʜʨ.  

 

ɻʝʦʣʦʞʢʠ ʦʩʦʙʝʥʦʩʪʠ 

ɻʦʣʷʤʘʪʘ ʪʝʨʠʪʦʨʠʷ ʥʘ ʦʙʱʠʥʘ ʉʣʠʚʝʥ ʧʨʝʜʧʦʣʘʛʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ 

ʥʝʡʥʠʪʝ ʛʝʦʩʪʨʫʢʪʫʨʥʠ ʠ ʣʠʪʦʣʦʞʢʠ ʦʩʦʙʝʥʦʩʪʠ. ʉ ʥʘʡ-ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʦʪ 

ʩʠʥʢʣʠʥʘʣʥʠʪʝ ʩʪʨʫʢʪʫʨʠ ʝ ʃʫʜʦʢʘʤʯʠʡʩʢʠʷʪ ʩʠʥʢʣʠʥʦʨʠʡ. ʇʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ 

ʉʣʠʚʝʥʩʢʘ ʧʣʘʥʠʥʘ ʧʦʧʘʜʘ ʚ ʘʣʦʭʪʦʥʘ ʥʘ ʉʣʠʚʝʥʩʢʠʷ ʥʘʚʣʘʢ, ʢʦʡʪʦ ʩʝ ʧʨʠʝʤʘ ʢʘʪʦ 

ʬʨʘʛʤʝʥʪ ʦʪ ɿʘʧʘʜʥʦʙʘʣʢʘʥʩʢʘʪʘ ʟʦʥʘ ʚ ʛʨʘʥʠʯʥʘʪʘ ʯʘʩʪ ʤʝʞʜʫ ʀʟʪʦʯʥʦʙʘʣʢʘʥ-

ʩʢʘʪʘ ʠ ʉʨʝʜʥʦʛʦʨʩʢʘʪʘ ʟʦʥʘ. ʊʫʢ ʩʝ ʥʘʤʠʨʘ ʛʝʦʣʦʞʢʠʷʪ ʬʝʥʦʤʝʥ Ăʉʠʥʠʪʝ ʢʘʤʲʥʠò, 

ʠʟʛʨʘʜʝʥ ʦʪ ʧʝʨʤʩʢʠ ʢʚʘʨʮ-ʧʦʨʬʠʨʥʠ ʩʢʘʣʠ ʠ ʪʫʬʠ. ʀʟʪʦʯʥʦʙʘʣʢʘʥʩʢʘʪʘ ʟʦʥʘ ʝ 

ʠʟʛʨʘʜʝʥʘ ʦʪ ʪʨʠʘʩʢʠ ʚʘʨʦʚʠʮʠ, ʜʦʣʦʤʠʪʠ, ʧʷʩʲʯʥʠʮʠ, ʘʨʛʠʣʠʪʠ ʠ ʘʣʝʚʨʦʣʠʪʠ; 



˗́̑̓̏̄̑́̉̑́̎̆̕ ̎́ ̠̄̆̏̌̏̇̋̉ ̑̉̒̋ ̅̆̋̆̍̃̑̉ φτυϊ ̄Ȣ 

 

ɻʝʦʣʦʛʠʯʝʩʢʠ ʠʥʩʪʠʪʫʪ - ɹɸʅ ̒̓̑Ȣ 106 
 

ʛʦʨʥʦʶʨʩʢʠ ʬʣʠʰ; ʜʦʣʥʦ- ʠ ʛʦʨʥʦʢʨʝʜʥʠ ʢʦʥʛʣʦʤʝʨʘʪʠ, ʧʷʩʲʯʥʠʮʠ, ʤʝʨʛʝʣʠ, ʘʨʛʠ-

ʣʠʪʠ, ʚʘʨʦʚʠʮʠ, ʚʘʨʦʚʠʪʠ ʤʝʨʛʝʣʠ ʠ ʜʨ.; ʧʘʣʝʦʛʝʥʩʢʠ ʧʷʩʲʯʥʠʮʠ, ʢʦʥʛʣʦʤʝʨʘʪʠ, 

ʚʘʨʦʚʠʮʠ, ʛʣʠʥʝʩʪʠ ʤʝʨʛʝʣʠ, ʘʨʛʠʣʠʪʠ, ʘʣʝʚʨʦʣʠʪʠ, ʚʘʨʦʚʠʪʠ ʛʣʠʥʠ ʠ ʜʨ. ʉʝʜʠ-

ʤʝʥʪʥʠʪʝ ʩʢʘʣʠ ʥʘ ʢʨʝʜʘʪʘ ʠ ʧʘʣʝʦʛʝʥʘ ʩʘ ʨʘʟʚʠʪʠ ʚʲʚ ʬʣʠʰʢʠ ʬʘʮʠʝʩʠ. 

ʉʨʝʜʥʦʛʦʨʩʢʘʪʘ ʟʦʥʘ ʟʘʝʤʘ ʯʘʩʪ ʦʪ ʶʛʦʟʘʧʘʜʥʠʪʝ ʪʝʨʠʪʦʨʠʠ ʥʘ ʦʙʱʠʥʘʪʘ. 

ʀʟʛʨʘʜʝʥʘ ʝ ʦʪ ʤʝʪʘʤʦʨʬʦʟʠʨʘʥʠ ʛʨʘʥʠʪʦʠʜʠ, ʤʝʨʛʝʣʠ, ʚʘʨʦʚʠʮʠ, ʜʦʣʦʤʠʪʠ ʠ 

ʧʷʩʲʯʥʠʮʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ɹʠʥʢʦʩʢʠʷ ʧʨʘʛ; ʦʪ ʛʦʨʥʦʢʨʝʜʝʥ ʬʣʠʰ, ʤʝʨʛʝʣʠ ʠ 

ʚʘʨʦʚʠʮʠ, ʠ ʥʘʡ-ʰʠʨʦʢʦ /ʚ ʶʞʥʘʪʘ ʠ ʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʦʪ ʟʦʥʘʪʘ/ - ʦʪ ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʩʝʜʠʤʝʥʪʥʘ ʟʘʜʨʫʛʘ ʦʪ ʪʫʬʠ, ʧʷʩʲʯʥʠʮʠ, ʤʝʨʛʝʣʠ ʠ ʚʘʨʦʚʠʮʠ. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʠ 

ʘʥʜʝʟʠʪʥʠʪʝ ʩʢʘʣʠ ʩ ʛʦʨʥʦʢʨʝʜʥʘ ʚʲʟʨʘʩʪ, ʠʟʛʨʘʞʜʘʱʠ ʥʷʢʦʠ ʦʪ ʫʝʜʠʥʝʥʠʪʝ 

ʚʲʟʚʠʰʝʥʠʷ. 

ʉʣʠʚʝʥʩʢʘ ʢʦʪʣʦʚʠʥʘ ʝ ʯʘʩʪ ʦʪ ɿʘʜʙʘʣʢʘʥʩʢʘʪʘ ʟʦʥʘ. ɻʨʘʙʝʥʲʪ ʥʘ ʉʣʠʚʝʥ-

ʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ ʝ ʠʟʧʲʣʥʝʥ ʩ ʢʚʘʪʝʨʥʝʨʥʠ ʧʨʦʣʫʚʠʘʣʥʠ, ʘʣʫʚʠʘʣʥʦ-ʧʨʦʣʫʚʠʘʣʥʠ ʠ 

ʘʣʫʚʠʘʣʥʠ ʚʘʣʫʥʠ, ʯʘʢʲʣʠ, ʧʷʩʲʮʠ ʠ ʛʣʠʥʠ. 

ʉʪʘʨʦʧʣʘʥʠʥʩʢʦʪʦ ʧʦʜʥʦʞʠʝ ʝ ʠʟʛʨʘʜʝʥʦ ʦʪ ʜʝʣʫʚʠʘʣʥʦ-ʧʨʦʣʫʚʠʘʣʥʠ 

ʥʘʩʣʘʛʠ, ʢʦʠʪʦ ʦʙʨʘʟʫʚʘʪ ʰʣʝʡʬ ʩ ʥʘʡ-ʛʦʣʷʤʘ ʜʝʙʝʣʠʥʘ ʧʨʠ ʧʣʘʥʠʥʘʪʘ ɻʨʝʙʝʥʝʮ.  

 

ʊʘʙʣʠʮʘ 2.31. ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ʉʣʠʚʝʥ 
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ɻʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ - ʧʨʦʮʝʩ I  G (Gԋ)% Hô 
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3
5

4
4 

1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0,4 1  4,4 1,76 

2 ɽʨʦʟʠʷ (ER) 0,2 2 8,9 1,78 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9 0 

4 ʉʨʫʪʠʱʘ (RF) 0,2 5 22,2 4,44 

5 ʉʚʣʘʯʠʱʘ (LS) 0,2 4 17,8 3,56 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF)   5 22,2 0 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL)   2 8,9 0 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 0,2 1 4,4 0,88 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW) 0,2 0,5 2,2 0,44 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
12,86 
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ɼʝʙʝʣʠ ʘʣʫʚʠʘʣʥʠ ʧʦʢʨʠʚʢʠ /ʧʦʚʝʯʝ ʦʪ 30 m/ ʩʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʧʦ ʜʦʣʠʥʘʪʘ 

ʥʘ ʨ. ʊʫʥʜʞʘ. ʊʷ ʧʨʦʪʠʯʘ ʚ ʶʞʥʘʪʘ ʧʝʨʠʬʝʨʠʷ ʥʘ ʢʦʪʣʦʚʠʥʘʪʘ, ʢʲʜʝʪʦ ʥʘʡ-ʰʠʨʦʢʦ 

ʨʘʟʚʠʪʠʝ ʠʤʘʪ ʨʝʯʥʠʪʝ ʪʝʨʘʩʠ ʩ ʚʠʩʦʯʠʥʘ 3-5 ʠ 8- 12 m. 

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ, ʩʲʩʪʘʚʷʱʠ ʦʩʥʦʚʥʘʪʘ ʛʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ ʚ 

ʦʙʣʘʩʪʪʘ ʝ ʜʘʜʝʥʦ ʥʘ ʪʘʙʣ. (2.31). 

 

ʆʙʣʘʩʪ ʉʤʦʣʷʥ 

ʈʝʣʝʬ  

ʊʝʨʠʪʦʨʠʷʪʘ ʥʘ ʦʙʣʘʩʪʪʘ ʩʝ ʦʪʣʠʯʘʚʘ ʩʲʩ ʩʨʝʜʥʦʧʣʘʥʠʥʩʢʠ ʠ ʚʠʩʦʢʦʧʣʘʥʠʥʩʢʠ 

ʨʝʣʝʬ, ʢʦʡʪʦ ʝ ʩʠʣʥʦ ʨʘʟʯʣʝʥʝʥ, ʩʲʩ ʩʨʝʜʥʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ 1320 m. ʊʲʡ ʢʘʪʦ 

ʈʦʜʦʧʠʪʝ ʩʘ ʥʘʡ-ʩʪʘʨʠʷʪ ʧʣʘʥʠʥʩʢʠ ʤʘʩʠʚ ʚ ʩʪʨʘʥʘʪʘ, ʨʝʣʝʬʲʪ ʪʫʢ ʩʝ ʦʪʣʠʯʘʚʘ ʩʲʩ 

ʩʚʦʠʪʝ ʟʘʦʙʣʝʥʠ ʙʠʣʘ. ɺʝʨʪʠʢʘʣʥʦʪʦ ʨʘʟʯʣʝʥʝʥʠʝ ʥʘ ʨʝʣʝʬʘ ʝ ʩʲʩ ʩʨʘʚʥʠʪʝʣʥʦ 

ʚʠʩʦʢʘ ʩʪʦʡʥʦʩʪ ï 360 m/km
2
, ʘ ʭʦʨʠʟʦʥʪʘʣʥʦʪʦ ʨʘʟʯʣʝʥʝʥʠʝ ʜʦʩʪʠʛʘ 1,9 m/km

2
. ɺ 

ʤʦʨʬʦʭʠʜʨʦʛʨʘʬʩʢʦ ʦʪʥʦʰʝʥʠʝ ʟʘ ʦʙʣʘʩʪʪʘ ʝ ʭʘʨʘʢʪʝʨʥʦ ʩʲʯʝʪʘʥʠʝʪʦ ʥʘ ʚʠʩʦʢʠ 

ʙʠʣʘ, ʨʘʟʜʝʣʝʥʠ ʦʪ ʜʲʣʙʦʢʦ ʚʩʝʯʝʥʠ ʨʝʯʥʠ ʜʦʣʠʥʠ. ʈʝʣʝʬʲʪ ʚ ʥʠʩʢʠʪʝ ʯʘʩʪʠ ʝ 

ʪʝʨʘʩʦʚʠʜʝʥ ʠ ʠʟʜʠʛʘʡʢʠ ʩʝ ʚʲʚ ʚʠʩʦʯʠʥʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʚ ʩʪʨʲʤʥʠ ʩʢʘʣʥʠ ʦʪʢʦʩʠ. 

ɻʝʦʣʦʞʢʠ ʦʩʦʙʝʥʦʩʪʠ 

ɿʘʧʘʜʥʠʪʝ ʠ ʮʝʥʪʨʘʣʥʠʪʝ ʯʘʩʪʠ ʥʘ ʈʦʜʦʧʠʪʝ, ʩʘ ʠʟʛʨʘʜʝʥʠ ʦʪ ʜʦʧʘʣʝʦʟʦʡʩʢʠ ʠ 

ʧʘʣʝʦʟʦʡʩʢʠ ʤʝʪʘʤʦʨʬʥʠ ʩʢʘʣʠ (ʘʣʪʝʨʥʘʮʠʷ ʦʪ ʨʘʟʣʠʯʥʠ ʛʥʘʡʩʠ, ʰʠʩʪʠ, ʘ ʥʘ ʤʝʩʪʘ 

ʠ ʤʨʘʤʦʨʠ).   

ʇʨʝʟ ʧʘʣʝʦʟʦʡʩʢʘʪʘ ʝʨʘ, ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʭʝʨʮʠʥʩʢʦʪʦ ʥʘʛʲʚʘʥʝ, ʩʘ ʩʝ 

ʦʙʨʘʟʫʚʘʣʠ ʘʥʪʠʢʣʠʥʘʣʠ. ʄʝʞʜʫ ʪʷʭ ʩʘ ʩʝ ʦʙʨʘʟʫʚʘʣʠ ʪʝʢʪʦʥʩʢʠ ʢʦʪʣʦʚʠʥʠ, ʝʜʥʘ ʦʪ 

ʢʦʠʪʦ ʝ ʉʤʦʣʷʥʩʢʘʪʘ. ʇʦ ʚʨʝʤʝ ʥʘ ʪʝʨʮʠʝʨʘ ʚ ʥʝʷ ʩʝ ʦʙʨʘʟʫʚʘ ʝʟʝʨʦ, ʚ ʢʦʝʪʦ 

ʧʨʦʪʠʯʘʪ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʠ ʧʨʦʮʝʩʠ ʠ ʩʝ ʦʪʣʘʛʘʪ ʧʷʩʲʯʥʠʮʠ,  ʢʦʥʛʣʦʤʝʨʘʪʠ, 

ʤʝʨʛʝʣʠ ʠ ʘʨʛʠʣʠʪʠ. ɺ ʪʷʭ ʝ ʨʘʟʚʠʪʦ ʝʜʥʦ ʦʪ ʥʘʡ-ʛʦʣʝʤʠʪʝ ʩʚʣʘʯʠʱʘ ʚ ɹʲʣʛʘʨʠʷ. ʇʦ 

ʩʲʱʦʪʦ ʚʨʝʤʝ ʚ ʪʦʟʠ ʨʘʡʦʥ ʩʝ ʝ ʨʘʟʚʠʚʘʣʘ ʠ ʚʫʣʢʘʥʠʯʥʘ ʜʝʡʥʦʩʪ, ʢʦʷʪʦ ʝ ʧʨʠʯʠʥʘʪʘ 

ʟʘ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʨʠʦʣʠʪʥʘ ʧʦʢʨʠʚʢʘ ʚ ʨʘʡʦʥʘ ʥʘ ʛʨ. ʉʤʦʣʷʥ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʠ 

ʚʫʣʢʘʥʩʢʠ ʨʘʟʣʠʚʠ ʥʘ ʘʥʜʝʟʠʪʠ ʠ ʣʘʪʠʪʠ. 

ʈʝʣʝʬʲʪ ʠ ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʩʢʠʪʝ ʫʩʣʦʚʠʷ ʦʧʨʝʜʝʣʷʪ ʭʘʨʘʢʪʝʨʘ ʥʘ ʛʝʦʣʦʞʢʘʪʘ 

ʦʧʘʩʥʦʩʪ ʚ ʦʙʣʘʩʪʪʘ (ʪʘʙʣ. 2.32.) 
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1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0.2 1  4,4 0.88 

2 ɽʨʦʟʠʷ (ER) 0.4 2 8,9 3.56 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9 0 

4 ʉʨʫʪʠʱʘ (RF) 1 5 22,2 22.2 

5 ʉʚʣʘʯʠʱʘ (LS) 0.6 4 17,8 10.68 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF)   5 22,2 0 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL)   2 8,9 0 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 0.2 1 4,4 0.88 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW)   0,5 2,2 0 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
38.20 

 

 

ʉʦʬʠʷ ʦʙʣʘʩʪ 

ʈʝʣʝʬ 

ʉʦʬʠʡʩʢʘ ʦʙʣʘʩʪ ʟʘʝʤʘ ʟʥʘʯʠʪʝʣʥʠ ʯʘʩʪʠ ʦʪ ʟʘʧʘʜʥʘʪʘ ʉʪʘʨʦʧʣʘʥʠʥʩʢʘ ʟʦʥʘ, 

ʉʦʬʠʡʩʢʦʪʦ ʉʨʝʜʥʦʛʦʨʠʝ ʠ ʯʘʩʪ ʦʪ ʚʠʩʦʢʦʧʣʘʥʠʥʩʢʠʷ ʨʝʣʝʬ ʥʘ ʥʠʩʢʠʪʝ ʩʢʣʦʥʦʚʝ 

ʥʘ ʈʠʣʘ. ʅʘʣʠʯʠʝʪʦ ʥʘ ʚʠʩʦʢʦ ʢʦʪʣʦʚʠʥʥʠ ʧʦʣʝʪʘ ʦʙʫʩʣʘʚʷ ʧʣʘʥʠʥʩʢʠʷ ʠ 

ʧʦʣʫʧʣʘʥʠʥʩʢʠ ʭʘʨʘʢʪʝʨ ʥʘ ʦʙʣʘʩʪʪʘ. 

ʈʝʛʠʦʥʲʪ ʝ ʩ ʨʘʟʥʦʦʙʨʘʟʝʥ ʨʝʣʝʬ ʠ ʝ ʧʨʝʩʠʯʘʥ ʦʪ ʤʥʦʛʦ ʨʝʢʠ. ʆʪ ʟʘʧʘʜ ʥʘ 

ʠʟʪʦʢ, ʦʙʣʘʩʪʪʘ ʩʝ ʨʘʟʧʦʣʘʛʘ ʧʦ ʟʘʧʘʜʥʠʪʝ ʩʢʣʦʥʦʚʝ ʥʘ ʉʪʘʨʘ ʧʣʘʥʠʥʘ ʠ ʯʘʩʪ ʦʪ 

ʉʪʘʨʘ ʧʣʘʥʠʥʘ ʩ ʜʲʣʙʦʢʦ ʚʩʝʯʝʥʠ ʜʝʨʝʪʘ ʠ ʨʝʯʥʠ ʜʦʣʠʥʠ. ɺ ʩʣʫʯʘʷ, ʝʜʥʘ ʦʪ ʥʘʡ-

ʛʦʣʝʤʠʪʝ ʨʝʣʝʬʥʠ ʬʦʨʤʠ ʝ ʀʩʢʲʨʩʢʦʪʦ ʜʝʬʠʣʝ, ʦʪ ʥʘʯʘʣʦʪʦ ʩʠ ï ʜʦ ʛʘʨʘ ʃʘʢʘʪʥʠʢ. 

ɺ ʠʟʪʦʯʥʘ ʧʦʩʦʢʘ, ʦʙʣʘʩʪʪʘ ʝ ʨʘʟʧʦʣʦʞʝʥʘ ʚʲʨʭʫ ʶʞʥʠʪʝ ʩʢʣʦʥʦʚʝ ʥʘ ʉʪʘʨʘ 

ʧʣʘʥʠʥʘ ʠ ʯʘʩʪ ʦʪ ʟʘʜʙʘʣʢʘʥʩʢʠʪʝ ʢʦʪʣʦʚʠʥʥʠ ʧʦʣʝʪʘ, ʦʪʜʝʣʷʱʠ ʉʪʘʨʘ ʧʣʘʥʠʥʘ ʦʪ 

ʉʨʝʜʥʘ ʛʦʨʘ. ʀʟʪʦʯʥʘʪʘ ʠ ʶʞʥʠ ʯʘʩʪʠ ʥʘ ʦʙʣʘʩʪʪʘ ʦʙʭʚʘʱʘʪ ʯʘʩʪʠ ʦʪ ʀʭʪʠʤʘʥʩʢʘ 

ʉʨʝʜʥʘ ʛʦʨʘ, ʈʠʣʘ (ʩ ʥʘʡ-ʚʠʩʦʢ ʚʨʲʭ - ʚʨʲʭ ʄʫʩʘʣʘ, 2925 ʤ), ʧʣʘʥʠʥʠʪʝ ɺʝʨʠʣʘ ʠ 

ʇʣʘʥʘ, ʠ ʯʘʩʪʠ ʦʪ ʉʦʬʠʡʩʢʦʪʦ, ʉʘʤʦʢʦʚʩʢʦ, ʀʭʪʠʤʘʥʩʢʦ, ɿʣʘʪʠʰʢʦ-ʇʠʨʜʦʧʩʢʦʪʦ ʠ 
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ɹʦʪʝʚʛʨʘʜʩʢʦʪʦ ʧʦʣʝʪʘ. ʇʣʘʥʠʥʩʢʠʪʝ ʚʝʨʠʛʠ ʩʘ ʩ ʪʠʧʠʯʝʥ ʧʣʘʥʠʥʩʢʠ ʨʝʣʝʬ, ʘ 

ʧʦʣʝʪʘʪʘ ʩ ʨʘʚʥʠʥʝʥ ʜʦ ʩʣʘʙʦ ʭʲʣʤʠʩʪ ʨʝʣʝʬ. ʈʝʯʥʠʪʝ ʜʦʣʠʥʠ ʠʤʘʪ ʯʝʩʪʦ ʧʨʦʣʦʤʝʥ 

ʭʘʨʘʢʪʝʨ ʚ ʟʦʥʠʪʝ ʥʘ ʧʨʝʩʠʯʘʥʝ ʥʘ ʧʣʘʥʠʥʩʢʠʪʝ ʭʲʣʤʦʚʝ. 

ʉʝʚʝʨʦʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʥʘ ʦʙʣʘʩʪʪʘ ʝ ʨʘʟʧʦʣʦʞʝʥʘ ʚʲʨʭʫ ʯʘʩʪ ʦʪ ʉʦʬʠʡʩʢʘʪʘ 

ʢʦʪʣʦʚʠʥʘ, ʭʘʨʘʢʪʝʨʥʘ ʚ ʪʘʟʠ ʩʠ ʯʘʩʪ ʩ ʧʨʝʜʠʤʥʦ ʨʘʚʥʠʥʝʥ ʨʝʣʝʬ. 

 

ɻʝʦʣʦʞʢʠ ʩʪʨʦʝʞ 

ɻʝʦʣʦʞʢʠʷʪ ʩʪʨʦʝʞ ʥʘ ʦʙʣʘʩʪʪʘ ʝ ʩʣʦʞʝʥ ʝ ʨʘʟʥʦʦʙʨʘʟʝʥ. ʉʨʝʱʘʪ ʩʝ ʩʢʘʣʥʠ 

ʢʦʤʧʣʝʢʩʠ ʦʪ ʨʘʟʣʠʯʥʠ ʧʦ ʣʠʪʦʣʦʞʢʠ ʩʲʩʪʘʚ ʠ ʚʲʟʨʘʩʪ ʩʢʘʣʠ. ɺ ʟʘʧʘʜʥʠʪʝ ʯʘʩʪʠ ʥʘ 

ʦʙʣʘʩʪʪʘ, ʧʦ ʶʞʥʠʪʝ ʩʢʣʦʥʦʚʝ ʥʘ ʉʪʘʨʘ ʧʣʘʥʠʥʘ ʧʨʝʦʙʣʘʜʘʚʘʪ ʩʢʘʣʠ ʩ ʊʨʠʘʩʢʘ ʠ 

ʂʨʝʜʥʘ ʚʲʟʨʘʩʪ. ʊʦʚʘ ʩʘ ʩʢʘʣʠʪʝ ʥʘ ʃʶʙʘʰʢʘʪʘ ʩʚʠʪʘ (ʘʣʝʚʨʠʣʦʪʦʚʠ ʤʝʨʛʝʣʠ, 

ʛʣʠʥʝʩʪʠ ʠ ʧʝʩʲʯʣʠʚʠ ʚʘʨʦʚʠʮʠ, ʚʘʨʦʚʠʪʠ ʧʷʩʲʯʥʠʮʠ) ʠ ɻʠʥʩʢʘ ʠ ʉʣʠʚʥʠʰʢʘ ʩʚʠʪʠ 

(ʤʘʩʠʚʥʠ ʜʝʙʝʣʦ ʧʣʘʩʪʦʚʠ ʚʘʨʦʚʠʮʠ). ʀʟʪʦʯʥʦ ʪʷʭ, ʩʝ ʨʘʟʢʨʠʚʘʪ ʩʝʜʠʤʝʥʪʠ ʩ 

ʆʨʜʦʚʠʰʢʘ ʚʲʟʨʘʩʪ, ʢʘʪʦ ʧʦ-ʛʦʣʝʤʠʪʝ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʩʢʠ ʝʜʠʥʠʮʠ ʩʘ ʪʝʟʠ ʥʘ 

ʎʝʨʝʮʝʣʩʢʘʪʘ ʠ ɻʨʦʭʦʪʝʥʩʢʠ ʩʚʠʪʠ (ʘʨʛʠʣʠʪʠ, ʘʣʝʚʨʦʣʠʪʠ, ʢʚʘʨʮʠʪʠ ʠ 

ʢʚʘʨʮʠʪʠʟʦʚʘʥʠ ʧʷʩʲʯʥʠʮʠ), ʂʲʪʠʥʩʢʘ ʠ ɻʨʘʜʠʱʝʥʩʢʘ ʩʚʠʪʠ (ʬʣʠʰ ʦʪ ʘʨʛʠʣʠʪʠ, 

ʘʣʝʚʨʦʣʠʪʠ ʠ ʧʷʩʲʯʥʠʮʠ), ɹʘʨʝʤʩʢʘ ʠ ʃʦʢʦʨʩʢʘ ʩʚʠʪʠ (ʧʷʩʲʯʥʠʮʠ, ʙʨʝʢʯʦ 

ʢʦʥʛʣʦʤʝʨʘʪʠ, ʘʣʝʚʨʦʣʠʪʠ, ʘʥʜʝʟʠʪʦʚʠ ʠ ʜʘʮʠʪʦʚʠ ʪʫʬʠ ʠ ʪʫʬʦʧʷʩʲʯʥʠʮʠ). ʅʘʡ-

ʥʠʩʢʠʪʝ ʯʘʩʪʠ ʥʘ ʶʞʥʠʪʝ ʩʢʣʦʥʦʚʝ ʥʘ ʉʪʘʨʘ ʧʣʘʥʠʥʘ ʩʘ ʠʟʛʨʘʜʝʥʠ ʦʪ ʜʝʙʝʣ 

ʜʝʣʫʚʠʘʣʥʦ-ʧʨʦʣʫʚʠʘʣʝʥ ʢʦʤʧʣʝʢʩ ʦʪ ʛʣʠʥʠ, ʯʘʢʲʣʠ ʠ ʧʷʩʲʮʠ.  

ɺ ʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʥʘ ʦʙʣʘʩʪʪʘ, ʚ ʨʘʚʥʠʥʥʠʪʝ ʪʝʨʝʥʠ ʩʘ ʫʩʪʘʥʦʚʝʥʠ 

ʩʝʜʠʤʝʥʪʠʪʝ ʥʘ ʃʦʟʝʥʝʮʢʘʪʘ ʩʚʠʪʘ ʩ ʅʝʦʛʝʥʩʢʘ ʚʲʟʨʘʩʪ ï ʘʣʪʝʨʥʘʮʠʷ ʦʪ ʛʣʠʥʠ, 

ʧʷʩʲʮʠ, ʧʝʩʲʯʣʠʚʠ ʛʣʠʥʠ ʠ ʯʘʢʲʣʠ, ʘ ʚ ʜʲʣʙʦʯʠʥʘ ʠ ʦʪ ʚʲʛʣʠʱʥʠ ʧʨʦʩʣʦʡʢʠ. 

ʇʣʘʥʠʥʩʢʠʪʝ ʩʢʣʦʥʦʚʝ ʚ ʪʘʟʠ ʯʘʩʪ ʥʘ ʦʙʣʘʩʪʪʘ ʩʘ ʠʟʛʨʘʜʝʥʠ ʧʨʝʜʠʤʥʦ ʦʪ ʚʫʣʢʘʥʦ- 

ʩʝʜʠʤʝʥʪʦʛʝʥʝʥ ʢʦʤʧʣʝʢʩ, ʧʨʝʜʩʪʘʚʝʥ ʦʪ ʪʫʬʠ, ʣʘʚʦʚʠ ʨʘʟʣʠʚʠ ʥʘ ʘʤʬʠʙʦʣ 

ʙʠʦʪʠʪʠʚʠ ʘʥʜʝʟʠʪʠ ʠ ʘʣʪʝʨʥʘʮʠʷ ʦʪ ʚʘʨʦʚʠʪʠ ʤʝʨʛʝʣʠ, ʧʷʩʲʯʥʠʮʠ ʠ ʘʨʛʠʣʠʪʠ. 

ɺ ʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ʦʙʣʘʩʪʪʘ, ʚ ʟʦʥʘʪʘ ʥʘ ɹʦʪʝʚʛʨʘʜʩʢʦʪʦ ʧʦʣʝ ʩʘ ʢʘʨʪʠʨʘʥʠ 

ʨʘʟʢʨʠʪʠʷ ʥʘ ʛʨʘʥʠʪʦʠʜʠ.  ɻʦʣʷʤʘ ʯʘʩʪ ʦʪ ʉʨʝʜʥʘ ʛʦʨʘ ʚ ʟʦʥʘʪʘ ʥʘ ʉʦʬʠʡʩʢʘ ʦʙʣʘʩʪ 

ʝ ʠʟʛʨʘʜʝʥʘ ʦʪ ʤʝʪʘʤʦʨʬʥʠ ʩʢʘʣʠ ï ɸʨʜʝʥʩʢʘ ʠ ɹʦʪʫʨʯʝʩʢʘ ʛʨʫʧʠ (ʙʠʦʪʠʪʦʚʠ ʠ 

ʤʫʩʢʘʚʠʪʦʚʠ ʛʥʘʡʩʠ, ʘʤʬʠʙʦʣʠʪʠ ʠ ʤʠʛʤʘʪʠʥʠʟʠʨʘʥʠ ʛʥʘʡʩʠ ʠ ʰʠʩʪʠ). ʇʦ ʯʘʩʪ ʦʪ 
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ʧʣʘʥʠʥʩʢʠʪʝ ʩʢʣʦʥʦʚʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʛʨʘʥʦʜʠʦʨʪʠ, ʩʠʝʥʦʜʠʦʨʠʪʠ ʠ ʛʨʘʥʠʪʠ. ɺ 

ʶʞʥʘʪʘ ʯʘʩʪ ʥʘ ʦʙʣʘʩʪʪʘ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʠ ʛʨʘʥʦʩʠʝʥʠʪʠ.  

ʇʦ ʯʘʩʪ ʦʪ ʧʣʘʥʠʥʩʢʠʪʝ ʩʢʣʦʥʦʚʝ ʚ ʶʞʥʘʪʘ ʯʘʩʪ ʥʘ ʦʙʣʘʩʪʪʘ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ 

ʅʝʦʛʝʥʩʢʠ ʩʝʜʠʤʝʥʪʠ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʟʘʜʨʫʛʘ ʥʘ ʛʣʠʥʝʩʪʠ ʧʷʩʲʯʥʠʮʠ ʠ ʛʣʠʥʠ 

(ʏʦʢʫʨʦʚʩʢʠ ʚʲʛʣʠʱʝʥ ʧʣʘʩʪ), ʢʘʢʪʦ ʥʝʧʦʜʝʣʝʥʘ ʢʦʛʣʦʤʝʨʘʪʦ-ʧʷʩʲʯʥʠʢʦʚʘ-

ʛʣʠʥʝʩʪʘ ʟʘʜʨʫʛʘ ʩʲʱʦ ʩ ʅʝʦʛʝʥʩʢʘ ʚʲʟʨʘʩʪ.  

ʉʦʬʠʡʩʢʦʪʦ, ʉʘʤʦʢʦʚʩʢʦ, ʀʭʪʠʤʘʥʩʢʦ, ɿʣʘʪʠʰʢʦ-ʇʠʨʜʦʧʩʢʦʪʦ ʠ 

ɹʦʪʝʚʛʨʘʜʩʢʦʪʦ ʧʦʣʝʪʘ ʩʘ ʟʘʧʲʣʥʝʥʠ ʩ ʜʝʙʝʣ ʢʦʤʧʣʝʢʩ ʦʪ ʘʣʫʚʠʘʣʥʦ-ʧʨʦʣʫʚʠʘʣʥʠ 

ʩʝʜʠʤʝʥʪʠ ï ʛʣʠʥʠ, ʧʷʩʲʮʠ ʠ ʯʘʢʲʣʠ.  

 

ʊʘʙʣʠʮʘ 2.33. ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ʉʦʬʠʷ-ʦʙʣʘʩʪ 
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1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0.6 1  4,4 2.64 

2 ɽʨʦʟʠʷ (ER) 0.2 2 8,9 1.78 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9 0 

4 ʉʨʫʪʠʱʘ (RF) 0.4 5 22,2 8.88 

5 ʉʚʣʘʯʠʱʘ (LS) 0.2 4 17,8 3.56 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF) 0.4 5 22,2 8.88 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL)   2 8,9 0 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 0.2 1 4,4 0.88 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW) 0.2 0,5 2,2 0.44 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
27.06 

 

 

ʆʙʣʘʩʪ ʉʦʬʠʷ ʛʨʘʜ 

ʈʝʣʝʬ  

ʉʧʦʨʝʜ ʛʝʦʤʦʨʬʦʣʦʞʢʠʪʝ ʩʠ ʦʩʦʙʝʥʦʩʪʠ ʨʝʣʝʬʲʪ ʥʘ ʦʙʣʘʩʪʪʘ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘʥ ʢʘʪʦ ʢʦʪʣʦʚʠʥʝʥ, ʜʦʣʠʥʥʦ-ʩʢʣʦʥʦʚ ʠ ʧʣʘʥʠʥʩʢʠ. ɺ ʧʦʩʦʢʘ ʦʪ ʩʝʚʝʨ 

ʥʘ ʶʛ ʨʝʣʝʬʲʪ ʦʪ ʧʣʘʥʠʥʩʢʠ ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʤʠʥʘʚʘ ʚ ʢʦʪʣʦʚʠʥʝʥ (ʉʦʬʠʡʩʢʘ 

ʢʦʪʣʦʚʠʥʘ ʩ ʥʘʡ- ʥʠʩʢʠʪʝ ʧʦʜʥʦʞʠʷ ʥʘ ʉʪʘʨʘ ʧʣʘʥʠʥʘ) ʠ ʦʪʥʦʚʦ ʧʨʝʤʠʥʘʚʘ ʚ 

ʧʣʘʥʠʥʩʢʠ (ɺʠʪʦʰʘ, ʇʣʘʥʘ, ʃʦʟʝʥʩʢʘ ʧʣʘʥʠʥʘ, ʃʶʣʠʥ).  
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ɻʝʦʣʦʞʢʠ ʦʩʦʙʝʥʦʩʪʠ.  

ʅʘʣʠʯʥʘʪʘ ʛʝʦʣʦʞʢʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʠʟʚʲʨʰʝʥʠʪʝ ʟʦʥʠʨʘʥʠʷ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ 

ʦʙʣʘʩʪʪʘ ʧʦʢʘʟʚʘʪ, ʯʝ ʉʦʬʠʡʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ, ʢʲʜʝʪʦ ʧʦʧʘʜʘ ʧʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ 

ʦʙʣʘʩʪʪʘ, ʝ ʤʣʘʜʘ, ʪʝʢʪʦʥʩʢʘ ʘʢʪʠʚʥʘ ʛʨʘʙʝʥʦʚʘ ʩʪʨʫʢʪʫʨʘ ʩʲʩ ʩʣʦʞʝʥ ʩʪʨʦʝʞ ʠ 

ʧʨʦʷʚʷʚʘ ʩʲʚʨʝʤʝʥʥʘ ʘʢʪʠʚʥʦʩʪ. 

ʉʝʚʝʨʥʘʪʘ ʯʘʩʪ ʥʘ ʢʦʪʣʦʚʠʥʘʪʘ ʝ ʠʟʛʨʘʜʝʥʘ ʧʨʝʜʠʤʥʦ ʦʪ ʩʝʜʠʤʝʥʪʥʠ ʩʢʘʣʠ 

(ʧʷʩʲʯʥʠʮʠ, ʤʝʨʛʝʣʠ ʠ ʚʘʨʦʚʠʮʠ) ʩ ʨʘʟʥʦʨʦʜʥʘ ʛʝʦʣʦʞʢʘ ʚʲʟʨʘʩʪ. ʎʝʥʪʨʘʣʥʘʪʘ ʯʘʩʪ 

ʥʘ ʜʦʣʠʥʘʪʘ ʝ ʠʟʛʨʘʜʝʥʘ ʦʪ ʧʣʠʦʮʝʥʩʢʠ ʩʝʜʠʤʝʥʪʠ ʩ ʛʦʣʷʤʘ ʜʝʙʝʣʠʥʘ. ʊʦʚʘ ʩʘ 

ʛʣʠʥʠ, ʧʷʩʲʮʠ ʠ ʩʣʘʙʦ ʩʧʦʝʥʠ ʧʷʩʲʮʠ. ʅʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʯʝʨʥʠ ʝʟʝʨʥʦ 

ʙʣʘʪʥʠ ʛʣʠʥʠ ʩ ʥʘʙʲʙʚʘʱʠ ʩʚʦʡʩʪʚʘ. 

ʖʞʥʠʪʝ ʩʢʣʦʥʦʚʝ ʥʘ ʢʦʪʣʦʚʠʥʘʪʘ ʩʘ ʠʟʛʨʘʜʝʥʠ ʛʣʘʚʥʦ ʦʪ ʤʘʛʤʝʥʠ ʩʢʘʣʠ 

(ʩʠʝʥʠʪ, ʤʦʥʮʦʥʠʪ). ɺ ʠʟʪʦʯʥʘʪʘ ʯʘʩʪ, ʢʦʪʣʦʚʠʥʘʪʘ ʛʨʘʥʠʯʠ ʩʲʩ ʩʢʣʦʥʦʚʝ ʠʟʛʨʘʜʝʥʠ 

ʦʪ ʩʝʜʠʤʝʥʪʥʠ ʠ ʤʝʪʘʤʦʨʬʥʠ ʩʢʘʣʠ. ʉʝʜʠʤʝʥʪʥʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʨʝʜʠʤʥʦ ʦʪ 

ʧʷʩʲʯʥʠʮʠ, ʜʦʢʘʪʦ ʤʘʪʘʤʦʨʬʥʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʰʠʩʪʠ ʠ ʛʥʘʡʩ, ʢʘʢʪʦ ʠ ʩʢʘʣʠ 

ʦʪ ɼʠʘʙʘʟ-ʬʠʣʠʪʦʠʜʥʘʪʘ ʬʦʨʤʘʮʠʷ. 

ɿʘʧʘʜʥʘʪʘ ʯʘʩʪ ʥʘ ʢʦʪʣʦʚʠʥʘʪʘ ʛʨʘʥʠʯʠ ʩʲʩ ʩʢʣʦʥʦʚʝ ʠʟʛʨʘʜʝʥʠ ʦʪ ʩʝʥʦʥʩʢʠ  

ʚʫʣʢʘʥʠʪʠ (ʘʥʜʝʟʠʪʠ, ʘʥʜʝʟʠʪʦʚʠ ʪʫʬʠ ʠ ʪʫʬʦʙʨʝʢʯʠ), ʢʘʢʪʦ ʠ ʧʘʣʝʦʛʝʥʩʢʠ 

ʩʝʜʠʤʝʥʪʠ (ʩʣʘʙʦ ʩʧʦʝʥʠ ʧʷʩʲʮʠ, ʧʷʩʲʯʥʠʮʠ ʠ ʛʣʠʥʠ). 

ʈʝʯʥʠʪʝ ʜʦʣʠʥʠ ʩʘ ʧʨʦʨʷʟʘʥʠ ʚ ʩʢʘʣʥʠʪʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʠ ʥʘ ʤʝʩʪʘ ʠʤʘʪ 

ʢʘʥʴʦʥʦʚʠʜʝʥ ʭʘʨʘʢʪʝʨ. ɿʘʧʲʣʥʝʥʠ ʩʘ ʩ ʜʝʙʝʣʠ ʘʣʫʚʠʘʣʥʠ ʩʝʜʠʤʝʥʪʠ ï ʛʣʠʥʠ, 

ʧʷʩʲʮʠ ʠ ʯʘʢʲʣʠ. 

ʈʘʟʥʦʦʙʨʘʟʥʠʷʪ ʛʝʦʣʦʞʢʠ ʩʪʨʦʝʞ ʝ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʦʬʦʨʤʷʥʝ ʥʘ ʟʦʥʠ ʩ 

ʘʢʪʠʚʥʠ ʠ ʧʦʪʝʥʮʠʘʣʥʠ ʩʚʣʘʯʠʱʘ. ɸʢʪʠʚʥʠ ʠ ʣʘʪʝʥʪʥʠ ʩʚʣʘʯʠʱʘ ʚ ʨʘʡʦʥʘ ʥʘ ʛʨ. 

ʉʦʬʠʷ ʩʘ ʜʦʢʘʟʘʥʠ ʧʨʠ ʞ.ʢ. ʃʘʛʝʨʘ - ʚʠʩʦʢʠʷ ʩʢʘʪ ʥʘ ʨ. ɺʣʘʜʘʡʩʢʘ; ʢʚ. ʃʦʟʝʥʝʮ - 

ʩʪʨʲʤʥʠʷ ʩʢʘʪ ʥʘ ʙʠʚʰʠʪʝ ʪʫʭʣʘʨʥʠ ʬʘʙʨʠʢʠ (ʖʞʝʥ ʧʘʨʢ), ʞ.ʢ. ɿʘʧʘʜʝʥ ʧʘʨʢ - 

ʩʝʚʝʨʦʠʟʪʦʯʥʠʷ ʩʢʣʦʥ ʥʘ ɻʦʣʷʤʘ ʂʦʥʴʦʚʠʮʘ ʚ ʧʦʩʦʢʘ ʢʲʤ ʉʫʭʦʜʦʣʩʢʘʪʘ ʨʝʢʘ ʠ ʧʦ 

ʚʠʩʦʢʠʷ ʜʝʩʝʥ ʙʨʷʛ ʥʘ ʨʝʢʘʪʘ; ʢʚ. ʈʝʜʫʪʘ; 7-ʤʠ ʢʠʣʦʤʝʪʲʨ; ʩʝʚʝʨʥʠʷ ʩʢʣʦʥ ʥʘ 

ʃʦʟʝʥʩʢʘʪʘ ʧʣʘʥʠʥʘ (ɻʝʨʤʘʥ ʠ ʃʦʟʝʥ) ʠ ʧʨʠ ʂʦʢʘʣʷʥʝ, ʇʘʥʯʘʨʝʚʦ, ɹʠʩʪʨʠʮʘ. ʅʘ 

ʨʝʜʠʮʘ ʤʝʩʪʘ ʩʘ ʧʨʦʷʚʝʥʠ ʠ ʩʨʫʪʠʱʘ.  
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ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʨʘʟʨʫʰʠʪʝʣʥʠ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩʠ, ʦʧʨʝʜʝʣʷʱʠ 

ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʚ ʦʙʣʘʩʪʪʘ, ʝ ʜʘʜʝʥʦ ʥʘ ʪʘʙʣ. 2.34. 

 

ʊʘʙʣʠʮʘ  2.34. ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ʉʦʬʠʷ ʛʨʘʜ 
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ɻʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ - ʧʨʦʮʝʩ I  G (Gԋ)% Hô 
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1
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4
5 

1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 1 1  4,4 4.4 

2 ɽʨʦʟʠʷ (ER) 0.2 2 8,9 1.78 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9 0 

4 ʉʨʫʪʠʱʘ (RF) 0.2 5 22,2 4.44 

5 ʉʚʣʘʯʠʱʘ (LS) 0.4 4 17,8 7.12 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF) 0.6 5 22,2 13.32 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL)   2 8,9 0 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 1 1 4,4 4.4 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW) 0.6 0,5 2,2 1.32 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
36.78 

 

 

ʆʙʣʘʩʪ ʉʪʘʨʘ ɿʘʛʦʨʘ 

ʈʝʣʝʬ 

ʈʝʣʝʬʲʪ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʝ ʨʘʟʥʦʦʙʨʘʟʝʥ. ʆʪ ʩʝʚʝʨ ʥʘ ʶʛ ʩʝ ʨʝʜʫʚʘʪ ʩʣʝʜʥʠʪʝ 

ʨʝʣʝʬʥʠ ʬʦʨʤʠ: 

ü ʉʨʝʜʥʦʛʦʨʩʢʠ ʨʘʡʦʥ - ʩʲʩ ʟʘʦʙʣʝʥʠ ʙʠʣʘ ʠ ʥʝʚʠʩʦʢʠ ʚʲʨʭʦʚʝ, ʧʦʣʝʛʘʪʠ 

ʩʢʣʦʥʦʚʝ, ʨʘʟʯʣʝʥʝʥʠ ʦʪ ʤʥʦʞʝʩʪʚʦ ʩʣʘʙʦ ʚʨʷʟʘʥʠ ʜʦʣʦʚʝ ʠ ʨʝʢʠ ʠ ʷʨʢʦ 

ʠʟʨʘʟʝʥʠ ʙʠʣʘ ʠ ʜʦʣʦʚʝ. ɺ ʦʙʣʘʩʪʪʘ ʧʦʧʘʜʘʪ ʶʞʥʠʪʝ ʩʢʣʦʥʦʚʝ ʥʘ 

ʐʠʧʯʝʥʩʢʠ, ʊʨʝʚʥʝʥʩʢʠ ʠ ɽʣʝʥʦ-ʊʚʲʨʜʠʰʢʠ ʜʷʣʦʚʝ ʥʘ ʉʪʘʨʘ ʧʣʘʥʠʥʘ, 

ʢʦʠʪʦ ʩʝ ʩʧʫʩʢʘʪ ʩʪʨʲʤʥʦ ʢʲʤ ʂʘʟʘʥʣʲʰʢʦʪʦ ʧʦʣʝ.  

ü ʂʘʟʘʥʣʲʰʢʦʪʦ ʧʦʣʝ ʯʨʝʟ ʩʚʦʷ ʨʝʣʝʬ ʧʨʝʜʦʩʪʘʚʷ ʙʣʘʛʦʧʨʠʷʪʥʠ ʫʩʣʦʚʠʷ ʟʘ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʤʝʭʘʥʠʟʠʨʘʥʦʪʦ ʩʝʣʩʢʦ ʩʪʦʧʘʥʩʪʚʦ ʠ ʪʨʘʥʩʧʦʨʪʘ. ɿʥʘʯʠʪʝʣʥʘ 

ʯʘʩʪ ʦʪ ʪʘʟʠ ʨʝʣʝʬʥʘ ʬʦʨʤʘ ʝ ʟʘʝʪʘ ʦʪ ʩʝʣʠʱʘ. 
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ü ʉʲʨʥʝʥʘ ʉʨʝʜʥʘ ʛʦʨʘ ʝ ʩ ʤʘʣʢʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ, ʢʘʪʦ ʥʘʡ-ʚʠʩʦʢʘʪʘ ʡ 

ʪʦʯʢʘ /ʚʨʲʭ ɹʨʘʪʘʥ/ ʝ ʝʜʚʘ 1236 ʤ. ʊʦʚʘ ʙʣʘʛʦʧʨʠʷʪʩʪʚʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 

ʩʝʣʩʢʦʪʦ ʩʪʦʧʘʥʩʪʚʦ, ʪʨʘʥʩʧʦʨʪʘ ʠ ʩʝʣʠʱʥʘʪʘ ʤʨʝʞʘ. ʖʞʥʦ ʦʪ ʉʨʝʜʥʘ ʛʦʨʘ 

ʩʝ ʥʘʤʠʨʘʪ ʏʠʨʧʘʥʩʢʠʪʝ ʚʠʩʦʯʠʥʠ, ʩʢʣʦʥʦʚʝʪʝ ʥʘ ʢʦʠʪʦ ʩʘ ʟʘʝʪʠ ʩ ʣʦʟʷ. 

ü ʉʪʘʨʦʟʘʛʦʨʩʢʦʪʦ ʧʦʣʝ ʝ ʥʘʡ-ʥʠʩʢʘʪʘ ʯʘʩʪ ʦʪ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʦʙʣʘʩʪʪʘ. ʀʤʘ 

ʭʘʨʘʢʪʝʨʝʥ ʨʘʚʥʠʥʝʥ ʨʝʣʝʬ, ʧʨʝʟ ʢʦʡʪʦ ʩʝ ʦʪʣʠʯʘʚʘʪ ʜʦʣʠʥʠʪʝ ʥʘ ʨʝʢʠʪʝ, 

ʧʨʦʪʠʯʘʱʠ ʧʨʝʟ ʧʦʣʝʪʦ. 

ü ʉʘʢʘʨʩʢʠ ʨʘʡʦʥ - ʦʙʭʚʘʱʘ ʩʝʚʝʨʦʟʘʧʘʜʥʠʪʝ ʨʘʟʢʣʦʥʝʥʠʷ ʥʘ ʉʘʢʘʨ ʧʣʘʥʠʥʘ - 

ʚʦʜʦʩʙʦʨʘ ʥʘ ʷʟ. ʈʦʟʦʚ ʢʣʘʜʝʥʝʮ. ʈʝʣʝʬʲʪ ʝ ʭʲʣʤʠʩʪ. ʊʠʧʠʯʥʠ ʟʘ ʨʝʣʝʬʘ ʥʘ 

ʨʘʡʦʥʘ ʩʘ ɻʣʘʚʘʥʩʢʠʪʝ ʚʲʟʚʠʰʝʥʠʷ. 

ɻʝʦʣʦʞʢʠ ʦʩʦʙʝʥʦʩʪʠ  

ɻʝʦʣʦʞʢʠʷʪ ʩʪʨʦʝʞ ʥʘ ʦʙʣʘʩʪʪʘ ʝ ʩʣʦʞʝʥ ʠ ʨʘʟʥʦʦʙʨʘʟʝʥ. ʖʞʥʠʪʝ ʉʪʘʨʦʧʣʘʥʠʥʩʢʠ 

ʩʢʣʦʥʦʚʝ ʠ ʩʝʚʝʨʥʠʪʝ ʩʢʣʦʥʦʚʝ ʥʘ ʉʲʨʥʝʥʘ ʩʨʝʜʥʘ ʛʦʨʘ ʩʘ ʩʪʨʲʤʥʠ ʩ ʨʘʟʢʨʠʪʠʝ ʥʘ 

ʧʘʣʝʦʟʦʡʩʢʠ ʢʨʠʩʪʘʣʠʥʥʠ ʩʢʘʣʠ, ʛʨʘʥʠʪʠ ʠ ʤʝʪʘʤʦʨʬʥʠʷ ʢʦʤʧʣʝʢʩ ʥʘ ɸʨʜʝʥʩʢʘ 

ʛʨʫʧʘ ï ʛʥʘʡʩʠ, ʛʥʘʡʩʦ-ʰʠʩʪʠ ʠ ʰʠʩʪʠ. ʄʝʞʜʫ ʩʢʣʦʥʦʚʝʪʝ ʥʘ ʧʣʘʥʠʥʠʪʝ ʝ 

ʨʘʟʧʦʣʦʞʝʥʘ ʂʘʟʘʥʣʲʰʢʘʪʘ ʢʦʪʣʦʚʠʥʘ. ʊʷ ʧʨʝʜʩʪʘʚʣʷʚʘ ʪʝʢʪʦʥʩʢʦ ʧʦʥʠʞʝʥʠʝ, 

ʧʦʜʣʦʞʝʥʦ ʥʘ ʧʦʪʲʚʘʥʝ ʧʨʝʟ ʥʝʦʛʝʥʘ ʠ ʢʚʘʪʝʨʥʝʨʘ. ʉʲʩʪʦʠ ʩʝ ʦʪ ʜʚʘ ʛʨʘʙʝʥʘ ï 

ʐʝʡʥʦʚʩʢʠ ʥʘ ʟʘʧʘʜ ʠ ʂʘʟʘʥʣʲʰʢʠ ʥʘ ʠʟʪʦʢ. ʎʷʣʘʪʘ ʢʦʪʣʦʚʠʥʘ ʝ ʟʘʧʲʣʥʝʥʘ ʩ 

ʥʝʦʛʝʥ-ʢʚʘʪʝʨʥʝʨʥʠ ʦʪʣʦʞʝʥʠʷ (ʧʨʝʜʠʤʥʦ ʯʘʢʲʣʠ, ʧʷʩʲʮʠ ʠ ʚʘʣʫʥʠ ʩ ʛʣʠʥʝʩʪʦ 

ʧʝʩʲʯʣʠʚ ʟʘʧʲʣʥʠʪʝʣ). ɼʝʙʝʣʠʥʘʪʘ ʥʘ ʪʝʟʠ ʩʝʜʠʤʝʥʪʠ ʜʦʩʪʠʛʘ ʥʘ ʤʝʩʪʘ ʜʦ 600 m. ɺ 

ʩʪʘʨʦʧʣʘʥʠʥʩʢʦʪʦ ʧʦʜʥʦʞʠʝ ʢʚʘʪʝʨʥʝʨʥʠʪʝ ʩʝʜʠʤʝʥʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ 

ʜʝʙʝʣʦʩʣʦʝʥ ʜʝʣʫʚʠʘʣʥʦ-ʧʨʦʣʫʚʠʘʣʝʥ ʰʣʝʡʬ.  

ʎʝʥʪʨʘʣʥʘʪʘ ʯʘʩʪ ʠ ʶʞʥʠʪʝ ʩʢʣʦʥʦʚʝ ʥʘ ʉʲʨʥʝʥʘ ʉʨʝʜʥʘ ʛʦʨʘ ʩʘ ʠʟʛʨʘʜʝʥʠ 

ʧʨʝʜʠʤʥʦ ʦʪ ʩʢʘʣʥʠ ʢʦʤʧʣʝʢʩʠ ʩ ʂʨʝʜʥʘ ʚʲʟʨʘʩʪ. ʊʦʚʘ ʩʘ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʩʝʜʠʤʝʥʪʥʘ 

ʟʘʜʨʫʛʘ ʦʪ ʨʝʜʫʚʘʥʝ ʥʘ ʪʫʬʠ, ʧʷʩʲʯʥʠʮʠ, ʤʝʨʛʝʣʠ ʠ ʚʘʨʦʚʠʮʠ ʩ ʘʥʜʝʟʠʪʦʚʠ ʨʘʟʣʠʚʠ; 

ʚʘʨʦʚʠʢʦʚʘ ʠ ʤʝʨʛʝʣʥʦ ʚʘʨʦʚʠʢʦʚʘ ʟʘʜʨʫʛʠ ï ʯʝʨʚʝʥʠ ʠ ʩʠʚʠ ʛʣʠʥʝʩʪʠ ʚʘʨʦʚʠʮʠ, 

ʤʝʨʛʝʣʠ ʠ ʧʷʩʲʯʥʠʮʠ.  

ʉʪʘʨʦʟʘʛʦʨʩʢʦʪʦ ʧʦʣʝ ʝ ʟʘʧʲʣʥʝʥʦ ʩ ʜʝʙʝʣ ʩʣʦʡ ʧʨʦʣʫʚʠʘʣʥʦ-ʘʣʫʚʠʘʣʥʠ 

ʩʝʜʠʤʝʥʪʠ ʩ ʢʚʘʪʝʨʥʝʨʥʘ ʚʲʟʨʘʩʪ. ʂʘʪʦ ʦʪʜʝʣʥʠ ʟʦʥʠ ʚ ʧʦʣʝʪʦ ʩʝ ʦʯʝʨʪʘʚʘʪ 

ʩʝʜʠʤʝʥʪʠ ʩ ʥʝʦʛʝʥʩʢʘ ʠ ʧʘʣʝʦʛʝʥʩʢʘ ʚʲʟʨʘʩʪ. ʊʦʚʘ ʩʘ ʤʝʨʛʝʣʥʦ-ʚʘʨʦʚʠʢʦʚʘ ʟʘʜʨʫʛʘ 
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ʩ ʇʘʣʝʦʛʝʥʩʢʘ ʚʲʟʨʘʩʪ, ʨʘʟʧʨʦʩʪʨʘʥʝʥʘ ʧʨʝʜʠʤʥʦ ʚ ʶʛʦʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʥʘ ʦʙʣʘʩʪʪʘ. 

ʂʲʤ ʇʘʣʝʦʛʝʥʩʢʠʪʝ ʩʝʜʠʤʝʥʪʠ ʩʝ ʦʪʥʘʩʷʪ ʠ ʩʝʜʠʤʝʥʪʠʪʝ ʥʘ ʄʘʨʠʰʢʘʪʘ ʩʚʠʪʘ ï 

ʘʣʪʝʨʥʘʮʠʷ ʦʪ ʛʣʠʥʠ, ʧʷʩʲʮʠ ʠ ʚʲʛʣʠʱʘ. ʇʣʠʦʮʝʥʩʢʠʪʝ ʩʝʜʠʤʝʥʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ 

ʦʪ ɻʣʘʜʘʯʝʚʩʢʘʪʘ ʩʚʠʪʘ ï ʛʣʠʥʠ, ʧʷʩʲʮʠ ʠ ʯʘʢʲʣʠ. 

ʂʲʤ ʇʘʣʝʦʛʝʥʩʢʠʪʝ ʠ ʥʝʦʛʝʥʩʢʠ ʩʝʜʠʤʝʥʪʠ ʩʘ ʧʨʠʚʲʨʟʘʥʠ ʨʝʜʠʮʘ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʠ ʠʥʞʝʥʝʨʥʦ ʛʝʦʣʦʞʢʠ ʷʚʣʝʥʠʷ ʠ ʧʨʦʮʝʩʠ ï ʥʘʙʲʙʚʘʥʝ ʥʘ ʛʣʠʥʠ, 

ʢʘʣʥʠ ʚʫʣʢʘʥʠ, ʩʚʣʘʯʠʱʘ ʠ ʜʨ. 

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ, ʩʲʩʪʘʚʷʱʠ ʦʩʥʦʚʥʘʪʘ ʛʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ ʚ 

ʦʙʣʘʩʪʪʘ ʝ ʜʘʜʝʥʦ ʥʘ ʪʘʙʣ. 2.35. 

 

ʊʘʙʣʠʮʘ 2.35.  ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ʉʪʘʨʘ ɿʘʛʦʨʘ 
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ɻʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ - ʧʨʦʮʝʩ I  G (Gԋ)% Hô 
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5
1

5
2 

1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0.6 1  4,4 2.64 

2 ɽʨʦʟʠʷ (ER) 0.2 2 8,9 1.78 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9 0 

4 ʉʨʫʪʠʱʘ (RF) 0.2 5 22,2 4.44 

5 ʉʚʣʘʯʠʱʘ (LS) 0.2 4 17,8 3.56 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF) 0.8 5 22,2 17.76 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL)   2 8,9 0 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 0.4 1 4,4 1.76 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW) 0.8 0,5 2,2 1.76 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
33.7 

 

 

ʆʙʣʘʩʪ ʊʲʨʛʦʚʠʱʝ 

ʈʝʣʝʬ 

ʊʝʨʠʪʦʨʠʷʪʘ ʥʘ ʦʙʣʘʩʪ ʊʲʨʛʦʚʠʱʝ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʧʨʝʣʠʚʘʥʝ ʥʘ 

ʨʘʚʥʠʥʝʥ, ʭʲʣʤʠʩʪ ʠ ʥʠʩʢʦʧʣʘʥʠʥʩʢʠ ʨʝʣʝʬ. ʏʘʩʪ ʦʪ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʦʙʣʘʩʪʪʘ, 

ʶʞʥʦ ʠ ʟʘʧʘʜʥʦ ʦʪ ʛʨ. ʊʲʨʛʦʚʠʱʝ, ʦʙʭʚʘʱʘ ʥʠʩʢʦʧʣʘʥʠʥʩʢʠ ʪʝʨʝʥʠ ʦʪ 

ʇʨʝʩʣʘʚʩʢʦ-ɼʨʘʛʦʝʚʩʢʘʪʘ ʧʣʘʥʠʥʘ (ʩ ʥʘʡ-ʚʠʩʦʢ ʚʨʲʭ ñʂʦʜʞʘʢʫʟò ï 690 ʤ) ʠ 

ʉʝʚʝʨʥʦʩʣʦʥʠʰʢʠʷ ʧʣʦʩʢʦʨʠʜʦʚ ʨʘʡʦʥ. ʇʣʦʩʢʠʪʝ ʠ ʨʘʟʣʘʪʠ ʙʠʣʘ ʥʘ ʧʣʘʥʠʥʘʪʘ 
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ʠʤʘʪ ʧʣʘʪʦʚʠʜʝʥ ʭʘʨʘʢʪʝʨ. ʆʪ ʪʷʭ ʩʝ ʩʧʫʩʢʘʪ ʫʤʝʨʝʥʦ ʩʪʨʲʤʥʠ ʩʢʣʦʥʦʚʝ. 

ʀʟʢʣʶʯʝʥʠʝ ʧʨʘʚʷʪ ʤʥʦʛʦ ʩʪʨʲʤʥʠʪʝ ʩʢʣʦʥʦʚʝ ʚ ʧʨʦʣʦʤʘ ʥʘ ʨ. ɺʨʘʥʘ ʧʨʠ 

ʊʲʨʛʦʚʠʱʢʠ ʧʨʦʭʦʜ. 

ʎʝʥʪʨʘʣʥʠʪʝ ʠ ʩʝʚʝʨʥʠʪʝ ʯʘʩʪʠ ʥʘ ʦʙʣʘʩʪʪʘ, ʧʦʧʘʜʘʱʠ ʚ ɼʫʥʘʚʩʢʘʪʘ 

ʨʘʚʥʠʥʘ ʠ ʃʫʜʦʛʦʨʩʢʦʪʦ ʧʣʘʪʦ, ʦʙʭʚʘʱʘʪ ʭʲʣʤʠʩʪʠ ʨʘʚʥʠʥʠ ʠ ʨʘʟʯʣʝʥʝʥʠ ʧʣʘʪʘ 

ʩʲʩ ʟʘʦʙʣʝʥʠ ʬʦʨʤʠ, ʧʨʦʩʝʯʝʥʠ ʥʘ ʤʝʩʪʘ ʦʪ ʜʲʣʙʦʢʠ ʜʦʣʦʚʝ ʠ ʨʦʚʠʥʠ.  

ɺʩʠʯʢʠ ʨʝʢʠ ʠ ʜʦʣʦʚʝ ʠʤʘʪ ʢʘʤʝʥʠʩʪʠ ʜʲʥʘ ʠ ʩʪʨʲʤʥʠ ʩʢʣʦʥʦʚʝ, ʦʙʨʘʩʣʠ ʩ 

ʛʦʨʠ. ʇʦʨʘʜʠ ʪʦʚʘ, ʝʨʦʟʠʷʪʘ ʚ ʟʝʤʝʜʝʣʩʢʠʪʝ ʠ ʛʦʨʩʢʠ ʟʝʤʠ ʥʝ ʝ ʩ ʛʦʣʝʤʠ ʨʘʟʤʝʨʠ. 

ʅʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʛʦʨʩʢʠʷ ʬʦʥʜ, ʝʨʦʟʠʦʥʥʠ ʧʨʦʮʝʩʠ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʥʘ ʧʣʦʱ ʦʢʦʣʦ 

12 ʭʠʣ. ʜʢʘ.  ʆʙʱʦ ʟʘ ʨʘʡʦʥʘ, ʪʝʟʠ ʧʨʦʮʝʩʠ ʩʘ ʦʚʣʘʜʝʥʠ ʠ ʠʤʘʪ ʟʘʪʠʭʚʘʱʠ ʬʫʥʢʮʠʠ. 

 

ɻʝʦʣʦʞʢʠ ʩʪʨʦʝʞ  

ʐʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʦʙʣʘʩʪʪʘ ʠʤʘʥ ʩʝʜʠʤʝʥʪʥʠʪʝ ʩʢʘʣʠ ʩ ʂʨʝʜʥʘ ʠ ʖʨʩʢʘ 

ʚʲʟʨʘʩʪ. ʉʢʘʣʥʠʪʝ ʢʦʤʧʣʝʢʩʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʤʝʨʛʝʣʠ ʩ ʧʨʦʩʣʦʡʢʠ ʦʪ ʧʷʩʲʯʥʠʮʠ 

ʠ ʚʘʨʦʚʠʮʠ (ʈʦʤʘʥʩʢʘ, ɻʦʨʥʦʦʨʷʭʦʚʩʢʘ, ʈʘʟʛʨʘʜʩʢʘ, ʂʘʩʧʠʯʘʥʩʢʘ ʠ ʜʨ. ʩʚʠʪʠ). 

ɼʨʠʥʦʚʩʢʘʪʘ ʩʚʠʪʘ ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʦʪ ʜʦʣʦʤʠʪʠ, ʘ ɿʣʘʪʘʨʠʰʢʦ-ʊʠʯʘʥʩʢʘʪʘ ʩʚʠʪʘ ï ʦʪ 

ʘʣʪʝʨʥʘʮʠʷ ʥʘ ʧʷʩʲʯʥʠʮʠ, ʛʣʠʥʝʩʪʠ ʚʘʨʦʚʠʮʠ ʠ ʤʝʨʛʝʣʠ.  

 

ʊʘʙʣʠʮʘ 2.36.  ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ʊʲʨʛʦʚʠʱʝ 

ʆʙʣʘʩʪ 

ʇ
ʣ
ʦ
ʱ 

(
ʢ
ʤ

2
) 

 ʅ
ʦ
ʤ
ʝ
ʨ

 ʧ
ʦ
 

ʨ
ʝ
ʜ
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1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0.2 1  4,4 0.88 

2 ɽʨʦʟʠʷ (ER) 0.2 2 8,9 1.78 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9 0 

4 ʉʨʫʪʠʱʘ (RF) 0.2 5 22,2 4.44 

5 ʉʚʣʘʯʠʱʘ (LS) 0.2 4 17,8 3.56 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF)   5 22,2 0 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL) 0.2 2 8,9 1.78 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 0.2 1 4,4 0.88 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW)   0,5 2,2 0 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   

13.32 
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ʂʚʘʪʝʨʥʝʨʥʠʪʝ ʩʝʜʠʤʝʥʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʝʣʫʚʠʘʣʥʦ ʜʝʣʫʚʠʘʣʥʠ ʛʣʠʥʠ, 

ʧʦʢʨʠʚʘʱʠ ʩʢʣʦʥʦʚʝʪʝ ʠʟʛʨʘʜʝʥʠ ʦʪ ʦʧʠʩʘʥʠʪʝ ʧʦ-ʛʦʨʝ ʩʢʘʣʥʠ ʢʦʤʧʣʝʢʩʠ. ɺ 

ʩʝʚʝʨʥʘʪʘ ʯʘʩʪ ʥʘ ʦʙʣʘʩʪʪʘ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʟʦʥʠ, ʠʟʛʨʘʜʝʥʠ ʦʪ ʝʦʣʠʯʥʠ ʩʝʜʠʤʝʥʪʠ ï 

ʛʣʠʥʝʩʪ ʣʴʦʩ ʠ ʣʴʦʩʦʚʠʜʥʠ ʛʣʠʥʠ.  

ɸʣʫʚʠʘʣʥʠʪʝ ʪʝʨʘʩʠ ʥʘ ʨʝʢʠʪʝ ʩʘ ʩ ʤʘʣʢʘ ʜʝʙʝʣʠʥʘ. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʦʪ ʥʝ 

ʜʦʙʨʝ ʩʦʨʪʠʨʘʥʠ ʧʷʩʲʮʠ ʠ ʯʘʢʲʣʠ, ʧʦʢʨʠʪʠ ʦʪ ʛʣʠʥʝʩʪʠ ʧʷʩʲʮʠ ʠ ʛʣʠʥʠ. 

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ, ʩʲʩʪʘʚʷʱʠ ʦʩʥʦʚʥʘʪʘ ʛʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ ʚ 

ʦʙʣʘʩʪʪʘ, ʝ ʜʘʜʝʥʦ ʥʘ ʪʘʙʣ. 2.36. 

 

 

ʆʙʣʘʩʪ ʍʘʩʢʦʚʦ 

ʈʝʣʝʬ 

ʊʝʨʠʪʦʨʠʷʪʘ ʥʘ ʦʙʣʘʩʪ ʍʘʩʢʦʚʦ ʠʤʘ ʪʠʧʠʯʝʥ ʭʲʣʤʠʩʪ ʨʝʣʝʬ. ʂʘʪʦ ʩʝʚʝʨʥʦ 

ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʀʟʪʦʯʥʠʪʝ ʈʦʜʦʧʠ, ʛʝʦʛʨʘʬʠʪʝ ʩʧʨʘʚʝʜʣʠʚʦ ʷ 

ʥʘʨʠʯʘʪ ʀʟʪʦʯʥʦʨʦʜʦʧʩʢʦ ʧʨʝʜʧʣʘʥʠʥʩʢʦ ʩʪʲʧʘʣʦ ʠʣʠ ʍʘʩʢʦʚʩʢʘ ʭʲʣʤʠʩʪʘ ʦʙʣʘʩʪ. 

ʉʢʣʦʥʦʚʝʪʝ ʩʘ ʩ ʛʦʣʷʤʘ ʨʘʟʯʣʝʥʝʥʦʩʪ. ʅʝʡʥʘ ʟʘʧʘʜʥʘ ʨʘʤʢʘ ʝ 

ʚʠʩʦʯʠʥʘʪʘ ʄʝʯʢʦʚʝʮ (860 ʤ ʥ.ʚ.). ɺ ʥʘʡ-ʥʠʩʢʠʪʝ ʯʘʩʪʠ ʥʘ ʦʙʣʘʩʪʪʘ  ʝ ʦʬʦʨʤʝʥʦ 

ʍʘʩʢʦʚʩʢʦʪʦ ʧʦʣʝ. ʇʦʣʝʪʦ ʠʤʘ ʪʠʧʠʯʝʥ ʥʠʟʠʥʝʥ ʠ ʨʘʚʥʠʥʝʥ ʨʝʣʝʬ.  

 

ɻʝʦʣʦʞʢʠ ʩʪʨʦʝʞ  

ʅʘʡ-ʩʪʘʨʠʪʝ ʩʢʘʣʠ ʚ ʦʙʣʘʩʪʪʘ ʩʘ ʩ ɼʦʢʘʤʙʨʠʡʩʢʘ ʚʲʟʨʘʩʪ. ʈʘʟʢʨʠʚʘʪ ʩʝ ʧʨʝʜʠʤʥʦ ʚ 

ʮʝʥʪʨʘʣʥʘʪʘ ʯʘʩʪ. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʦʪ ʩʢʘʣʠʪʝ ʥʘ ʇʲʥʦʚʩʢʘ, ʂʦʥʩʪʘʥʪʠʥʦʚʩʢʘ ʠ 

ɾʲʣʪʠʯʘʥʩʢʘ ʩʚʠʪʠ. ʊʦʚʘ ʩʘ ʩʢʘʣʠ ʦʪ ʤʝʪʘʢʦʥʛʣʦʤʝʨʘʪʠ, ʣʝʧʪʠʥʠʪʠʪʠ, ʛʥʘʡʩʠ ʠ 

ʰʠʩʪʠ. ɺ ʩʝʚʝʨʥʠʪʝ ʯʘʩʪʠ ʥʘ ʦʙʣʘʩʪʪʘ ʤʦʛʘʪ ʜʘ ʩʝ ʚʠʜʷʪ ʧʘʣʝʦʟʦʡʩʢʠ ʛʨʘʥʠʪʠ. 

ʆʙʰʠʨʥʘ ʧʣʦʱ ʦʪ ʦʙʣʘʩʪʪʘ ʝ ʠʟʛʨʘʜʝʥʘ ʦʪ ʩʢʘʣʠ ʩ ʇʘʣʝʦʛʝʥʩʢʘ ʠ ʅʝʦʛʝʥʩʢʘ 

ʚʲʟʨʘʩʪ. ʉʢʘʣʠʪʝ ʩ ʇʘʣʝʦʛʝʥʩʢʘ ʚʲʟʨʘʩʪ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʦʨʛʘʥʦʛʝʥʥʠ ʨʠʬʦʚʠ 

ʚʘʨʦʚʠʮʠ, ʧʘʯʢʠ ʦʪ ʨʠʦʣʠʪʠ, ʪʫʬʠ ʠ ʪʫʬʠʪʠ, ʪʫʬʦ-ʧʷʩʲʯʥʠʮʠ ʠ ʜʨʝʙʥʦʧʦʨʬʠʨʥʠ 

ʣʘʪʠʪʠ. ʅʝʦʛʝʥʩʢʠʪʝ ʩʝʜʠʤʝʥʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʨʝʜʠʤʥʦ ʦʪ ʩʝʜʠʤʝʥʪʠʪʝ ʥʘ 

ɸʭʤʘʪʦʚʩʢʘʪʘ ʠ ʄʘʨʠʰʢʘ ʩʚʠʪʠ ï ʘʣʪʝʨʥʘʮʠʷ ʦʪ ʛʣʠʥʠ, ʧʷʩʲʮʠ, ʩʣʘʙʦ ʩʧʦʝʥʠ 

ʧʷʩʲʯʥʠʮʠ, ʚʲʛʣʠʱʥʠ ʰʠʩʪʠ ʠ ʚʲʛʣʠʱʘ. 
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ʂʚʘʪʝʨʥʝʨʥʠʪʝ ʩʝʜʠʤʝʥʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʥʝʨʘʟʯʣʝʥʝʥʠ ʛʣʠʥʠ, ʧʷʩʲʮʠ ʠ 

ʯʘʢʲʣʠ ʚ ʋʟʦʥʜʞʦʚʩʢʠʷ ʛʨʝʙʝʥ, ʝʣʫʚʠʘʣʥʦ-ʜʝʣʫʚʠʘʣʥʠ ʛʣʠʥʠ, ʧʦʢʨʠʚʘʱʠ ʧʦ-

ʩʪʘʨʠʪʝ ʩʢʘʣʥʠ ʢʦʤʧʣʝʢʩʠ ʠ ʘʣʫʚʠʘʣʥʠʪʝ ʩʝʜʠʤʝʥʪʠ ʦʪ ʪʝʨʘʩʠʪʝ ʥʘ ʨʝʢʠʪʝ. 

ɸʣʫʚʠʘʣʥʠʪʝ ʩʝʜʠʤʝʥʪʠ ʚ ʪʝʨʘʩʠʪʝ ʥʘ ʨʝʢʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʛʣʠʥʝʩʪʠ ʧʷʩʲʮʠ ʠ 

ʧʝʩʲʯʣʠʚʠ ʛʣʠʥʠ, ʧʷʩʲʮʠ ʜʦ ʯʘʢʲʣʝʩʪʠ ʧʷʩʲʮʠ ʠ ʜʨʝʙʥʠ ʯʘʢʲʣʠ. 

ʍʘʨʘʢʪʝʨʥʠ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩʠ ʟʘ ʥʝʦʛʝʥʩʢʠʪʝ ʩʝʜʠʤʝʥʪʠ ʝ ʥʘʙʲʙʚʘʥʝʪʦ ʥʘ 

ʛʣʠʥʠ.  

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ, ʩʲʩʪʘʚʷʱʠ ʦʩʥʦʚʥʘʪʘ ʛʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ ʚ 

ʦʙʣʘʩʪʪʘ ʝ ʜʘʜʝʥʦ ʥʘ ʪʘʙʣ. 2.37. 

 

ʊʘʙʣʠʮʘ 2.37.  ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ʍʘʩʢʦʚʦ 
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1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0.4 1  4,4 1.76 

2 ɽʨʦʟʠʷ (ER) 0.4 2 8,9 3.56 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9 0 

4 ʉʨʫʪʠʱʘ (RF) 0.2 5 22,2 4.44 

5 ʉʚʣʘʯʠʱʘ (LS) 0.2 4 17,8 3.56 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF)   5 22,2 0 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL)   2 8,9 0 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 0.4 1 4,4 1.76 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW) 0.4 0,5 2,2 0.88 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
15.96 

 

 

ʆʙʣʘʩʪ ʐʫʤʝʥ 

ʈʝʣʝʬ 

ʊʝʨʠʪʦʨʠʷʪʘ ʥʘ ʦʙʣʘʩʪ ʐʫʤʝʥ ʩʝ ʚʢʣʶʯʚʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ɼʫʥʘʚʩʢʘʪʘ ʨʘʚʥʠʥʘ ʠ ʩʝ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʭʲʣʤʠʩʪ ʠ ʩʨʘʚʥʠʪʝʣʥʦ ʝʜʥʦʦʙʨʘʟʝʥ ʨʝʣʝʬ. ɺ ʩʝʚʝʨʥʘʪʘ ʯʘʩʪ ʥʘ 

ʦʙʣʘʩʪʪʘ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʢʨʘʡʥʠʪʝ ʯʘʩʪʠ ʥʘ ʃʫʜʦʛʦʨʩʢʦʪʦ ʧʣʘʪʦ ʠ ʉʘʤʫʠʣʦʚʩʢʠʪʝ 

ʚʠʩʦʯʠʥʠ, ʢʦʠʪʦ ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʤʠʥʘʚʘʪ ʚ ʐʫʤʝʥʩʢʦʪʦ ʧʣʘʪʦ. ʀʟʪʦʯʥʘʪʘ ʯʘʩʪ ʦʪ 
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ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʦʙʣʘʩʪʪʘ ʝ ʟʘʝʪʘ ʦʪ ʇʨʦʚʘʜʠʡʩʢʦʪʦ ʧʣʘʪʦ. ʄʝʞʜʫ ʜʚʝʪʝ ʧʣʘʪʘ ʩʝ 

ʥʘʤʠʨʘ ʐʫʤʝʥʩʢʦʪʦ ʧʦʣʝ, ʰʠʨʦʢʦ ʦʪʚʦʨʝʥʦ ʥʘ ʩʝʚʝʨʦʠʟʪʦʢ ʠ ʶʛ. ʇʦʩʨʝʜʩʪʚʦʤ 

ʜʦʣʠʥʘʪʘ ʥʘ ʨ. ʇʨʦʚʘʜʠʡʩʢʘ, ʪʦ ʩʝ ʩʚʲʨʟʚʘ ʩ ɼʝʚʥʝʥʩʢʘʪʘ ʥʠʟʠʥʘ, ʘ ʧʦʩʨʝʜʩʪʚʦʤ ʨ. 

ɻʦʣʷʤʘ ʂʘʤʯʠʷ ï ʩ ʂʘʤʯʠʡʩʢʘʪʘ ʜʦʣʠʥʘ ʠ ʨʝʩʧʝʢʪʠʚʥʦ ʩ ʏʝʨʥʦ ʤʦʨʝ. ʂʘʪʦ ʮʷʣʦ, 

ʠʟʪʦʯʥʘʪʘ ʠ ʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʥʘ ʦʙʣʘʩʪʪʘ ʠʤʘʪ ʧʣʘʪʦʚʠʜʝʥ ʨʝʣʝʬ, ʘ ʮʝʥʪʨʘʣʥʘʪʘ ʯʘʩʪ 

ʝ ʧʨʝʜʠʤʥʦ ʨʘʚʥʠʥʥʘ.  

ɻʝʦʣʦʞʢʠ ʦʩʦʙʝʥʦʩʪʠ 

ɺ ʛʝʦʣʦʞʢʠʷ ʨʘʟʨʝʟ ʫʯʘʩʪʚʘʪ ʧʨʝʜʠʤʥʦ ʩʝʜʠʤʝʥʪʥʠ ʩʢʘʣʠ ʩ ʚʲʟʨʘʩʪ ʂʨʝʜʘ. ʊʦʚʘ ʩʘ 

ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʚʘʨʦʚʠʮʠ, ʤʝʨʛʝʣʠ, ʧʷʩʲʯʥʠʮʠ ʩ ʧʨʦʩʣʦʡʢʠ ʦʪ ʤʝʨʛʝʣʠ, 

ʪʝʙʝʰʠʨʝʥʠ ʚʘʨʦʚʠʮʠ, ʚʘʨʦʚʠʪʠ ʠ ʛʣʠʥʝʩʪʠ ʧʷʩʲʯʥʠʮʠ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʝʜʠʥʠʯʥʠ 

ʧʝʪʥʘ ʦʪ ʩʝʜʠʤʝʥʪʠ ʩ ʧʘʣʝʦʛʝʥʩʢʘ ʚʲʟʨʘʩʪ, ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʛʣʠʥʝʩʪʠ ʧʷʩʲʮʠ, 

ʧʝʩʲʯʣʠʚʠ ʤʝʨʛʝʣʠ ʠ ʥʦʤʫʣʠʪʥʠ ʚʘʨʦʚʠʮʠ.   

ʉʝʚʝʨʥʘʪʘ ʯʘʩʪ ʥʘ ʦʙʣʘʩʪʪʘ ʝ ʠʟʛʨʘʜʝʥʘ ʦʪ ʝʦʣʠʯʥʦïʜʝʣʫʚʠʘʣʥʠ ʩʝʜʠʤʝʥʪʠ ï 

ʣʴʦʩʦʚʠʜʥʠ ʛʣʠʥʠ ʠ ʛʣʠʥʠ. ʈʝʯʥʠʪʝ ʜʦʣʠʥʠ ʩʘ ʟʘʧʲʣʥʝʥʠ ʩ ʯʘʢʲʣʝʩʪʠ ʧʷʩʲʮʠ ʠ 

ʛʣʠʥʠ. 

 

ʊʘʙʣʠʮʘ  2.38. ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ʐʫʤʝʥ 
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1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0.2 1  4,4 0.88 

2 ɽʨʦʟʠʷ (ER) 0.2 2 8,9 1.78 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9 0 

4 ʉʨʫʪʠʱʘ (RF) 0.2 5 22,2 4.44 

5 ʉʚʣʘʯʠʱʘ (LS) 0.2 4 17,8 3.56 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF)   5 22,2 0 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL) 0.2 2 8,9 1.78 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 0.2 1 4,4 0.88 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW) 0.2 0,5 2,2 0.44 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
13.76 
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ɺʩʠʯʢʠ ʪʝʟʠ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʨʝʣʝʬʘ ʠ ʛʝʦʣʦʛʠʷʪʘ ʦʧʨʝʜʝʣʷʪ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ 

ʥʘ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʚ ʦʙʣʘʩʪʪʘ (ʪʘʙʣ. 2.38.) 

 

 

ʆʙʣʘʩʪ ʗʤʙʦʣ 

ʈʝʣʝʬ 

ʆʙʣʘʩʪ ʗʤʙʦʣ ʝ ʨʘʟʧʦʣʦʞʝʥʘ ʚ ɻʦʨʥʦʪʨʘʢʠʡʩʢʘʪʘ ʥʠʟʠʥʘ, ʢʘʪʦ ʧʨʝʟ ʪʝʨʠʪʦʨʠʷʪʘ ʡ 

ʤʠʥʘʚʘ ʩʨʝʜʥʦʪʦ ʪʝʯʝʥʠʝ ʥʘ ʨ. ʊʫʥʜʞʘ. ʆʩʥʦʚʥʠʪʝ ʬʦʨʤʠ ʥʘ ʨʝʣʝʬʘ ʩʘ ʨʘʚʥʠʥʥʠ ʠ 

ʨʘʚʥʠʥʥʦ-ʭʲʣʤʠʩʪʠ. ʉʨʝʜʥʘʪʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʝ 100 ï 150 m. ʈʝʢʘʪʘ ʠ ʥʝʡʥʠʪʝ 

ʧʨʠʪʦʮʠ ʨʘʟʩʠʯʘʪ ʦʙʨʘʟʫʚʘʣʠʪʝ ʩʝ ʥʝʜʲʣʙʦʢʠ ʠ ʰʠʨʦʢʠ ʜʦʣʠʥʠ ʩ ʧʦʣʝʛʘʪʠ 

ʩʢʣʦʥʦʚʝ. ʅʘʢʣʦʥʲʪ ʥʘ ʩʢʣʦʥʦʚʝʪʝ ʝ ʙʣʘʛʦʧʨʠʷʪʝʥ - ʦʪ 1,5 % ʜʦ 6 %. ʍʲʣʤʦʚʝʪʝ ʥʘ 

ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʦʙʱʠʥʘʪʘ ʩʘ ʧʦʣʝʛʘʪʠ ʠ ʟʘʦʙʣʝʥʠ. ʉʪʨʲʤʥʠ ʩʘ ʩʢʣʦʥʦʚʝʪʝ ʥʘ 

ʜʦʣʠʥʘʪʘ, ʨʘʟʧʦʣʦʞʝʥʘ ʩʝʚʝʨʥʦ ʦʪ ʧʨʦʤʠʰʣʝʥʘ ʟʦʥʘ ʚ ʧʦʩʦʢʘ ʉʣʠʚʝʥ - ʥʘ ʤʝʩʪʘ 

ʜʦʩʪʠʛʘʪ ʜʦ 10-15 %.  

ɻʝʦʣʦʞʢʠ ʩʪʨʦʝʞ  

ʂʘʪʦ ʯʘʩʪ ʦʪ ɻʦʨʥʦʪʨʘʢʠʡʩʢʘʪʘ ʥʠʟʠʥʘ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʦʙʣʘʩʪ ʗʤʙʦʣ ʩʘ ʩʝ 

ʦʙʨʘʟʫʚʘʣʠ ʛʦʨʥʦʢʨʝʜʥʠ ʩʝʜʠʤʝʥʪʠ ʠ ʚʫʣʢʘʥʠʪʠ, ʥʝʦʛʝʥʩʢʠ ʦʪʣʦʞʝʥʠʷ ʥʘ 

ɽʣʭʦʚʩʢʘʪʘ ʩʚʠʪʘ ʠ ʢʚʘʪʝʨʥʝʨʥʠ ʦʙʨʘʟʫʚʘʥʠʷ. ɻʦʨʥʦʢʨʝʜʥʠʪʝ ʩʝʜʠʤʝʥʪʠ ʠ 

ʚʫʣʢʘʥʠʪʠ ʠʟʛʨʘʞʜʘʪ ʤʦʨʬʦʣʦʞʢʠ ʠʟʜʠʛʥʘʪʠʪʝ ʯʘʩʪʠ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʛʨʘʜʘ ʠ 

ʠʟʪʦʯʥʦ ʦʪ ʥʝʛʦ. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʦʪ ʊʲʨʥʦʚʩʢʘʪʘ ʩʚʠʪʘ ʠ ɼʨʘʛʘʥʦʚʩʢʘʪʘ ʩʚʠʪʘ, 

ʢʦʠʪʦ ʩʘ ʦʙʨʘʟʫʚʘʥʠ ʧʦ ʚʨʝʤʝʪʦ ʥʘ ʢʦʥʠʘʩ ï ʩʘʥʪʦʥʩʢʠʷ ʝʪʘʞʠ. ʊʲʨʥʦʚʩʢʘʪʘ ʩʚʠʪʘ 

ʠʟʛʨʘʞʜʘ ʩʝʚʝʨʥʘʪʘ ʯʘʩʪ ʥʘ ʛʨʘʜʘ. ʅʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʩʝ ʨʘʟʢʨʠʚʘ ʚ ʟʦʥʘʪʘ ʥʘ ʢʚʘʨʪʘʣ 

ɹʝʥʢʦʚʩʢʠ ï ʨ. ʄʦʯʫʨʠʮʘ. ɺ ʛʝʦʣʦʞʢʠʷ ʩʪʨʦʝʞ ʥʘ ʩʚʠʪʘʪʘ ʫʯʘʩʪʚʘʪ ʥʝʟʘʢʦʥʦʤʝʨʥʦ 

ʨʝʜʫʚʘʱʠ ʩʝ ʪʫʬʠ, ʪʫʬʠʪʠ, ʧʷʩʲʯʥʠʮʠ, ʛʣʠʥʝʩʪʠ ʚʘʨʦʚʠʮʠ ʠ ʤʝʨʛʝʣʠ. ɼʨʘʛʘʥʦʚ-

ʩʢʘʪʘ ʩʚʠʪʘ ʠʟʛʨʘʞʜʘ ʨʘʡʦʥʘ ʥʘ ʧʘʨʢ ɹʦʨʦʚʝʮ, ʥʘ ʠʟʪʦʢ ʦʪ ʥʝʛʦ, ʢʘʢʪʦ ʠ ʚʠʩʦʯʠʥʠʪʝ 

ʩʝʚʝʨʦʟʘʧʘʜʥʦ ʦʪ ʗʤʙʦʣ. ʊʫʢ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʧʘʯʢʠ ʦʪ ʪʫʬʠ, ʪʫʬʠʪʠ, ʧʷʩʲʯʥʠʮʠ ʠ 

ʤʝʨʛʝʣʠ. ɺʨʲʭ ɹʦʨʦʚʝʮ ʠ ʦʪʠʚʘʱʠʪʝ ʥʘ ʠʟʪʦʢ ʚʲʟʚʠʰʝʥʠʷ ʩʘ ʠʟʛʨʘʜʝʥʠ ʦʪ ʧʦ-

ʪʨʫʜʥʦ ʧʦʜʜʘʚʘʱʠ ʩʝ ʥʘ ʠʟʚʝʪʨʷʚʘʥʝ ʩʢʘʣʠ ʦʪ ʘʣʢʘʣʥʠ ʪʨʘʭʠʪʠ. ɺ ʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʥʘ 

ʛʨ. ʗʤʙʦʣ, ʟʘʧʘʜʥʦ ʠ ʩʝʚʝʨʥʦ ʦʪ ʥʝʛʦ, ʛʦʨʥʦʢʨʝʜʥʠʷʪ ʩʢʘʣʝʥ ʢʦʤʧʣʝʢʩ ʩʝ ʧʦʢʨʠʚʘ 

ʦʪ ɽʣʭʦʚʩʢʘʪʘ ʩʚʠʪʘ.  
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ʊʝʨʘʩʠʪʝ ʥʘ ʨʝʢʠ ʊʫʥʜʞʘ ʠ ʄʦʯʫʨʠʮʘ ʩʘ ʟʘʧʲʣʥʝʥʠ ʩ ʜʝʙʝʣʠ ʘʣʫʚʠʘʣʥʠʪʝ 

ʦʙʨʘʟʫʚʘʥʠʷ (ʛʣʠʥʠ, ʧʷʩʲʮʠ ʠ ʯʘʢʲʣʠ).  

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ, ʩʲʩʪʘʚʷʱʠ ʦʩʥʦʚʥʘʪʘ ʛʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ ʚ 

ʦʙʣʘʩʪʪʘ ʝ ʜʘʜʝʥʦ ʥʘ ʪʘʙʣ. 2.39. 

 

ʊʘʙʣʠʮʘ 2.39.  ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʙʣʘʩʪ ʗʤʙʦʣ 
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1 ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (AF) 0.2 1  4,4 0.88 

2 ɽʨʦʟʠʷ (ER) 0.2 2 8,9 1.78 

3 ɸʙʨʘʟʠʷ (AB)   2 8,9 0 

4 ʉʨʫʪʠʱʘ (RF) 0.2 5 22,2 4.44 

5 ʉʚʣʘʯʠʱʘ (LS) 0 4 17,8 0 

6 ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ (DF)   5 22,2 0 

7 ʇʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ (CL)   2 8,9 0 

8 ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ (LQ) 0.4 1 4,4 1.76 

9 ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ (SW) 0.2 0,5 2,2 0.44 

ʉʫʤʘʨʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ 

   
9,30 

 

 

 

 ʂʘʨʪʠʪʝ ʥʘ ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʩʲʦʪʚʝʪʥʠʪʝ ʨʘʟʨʫʰʠʪʝʣʥʠ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩʠ ʩʘ 

ʧʦʢʘʟʘʥʝ ʥʘ ʬʠʛʫʨʠ 2.1 ï 2.9. 
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3. ʂʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʚʩʷʢʘ ʦʧʘʩʥʦʩʪ, ʢʦʝʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʦ 

ʦʟʥʘʯʘʚʘʥʝ ʥʘ ʪʝʨʠʪʦʨʠʠʪʝ, ʠʟʣʦʞʝʥʠ ʥʘ ʦʧʘʩʥʦʩʪʪʘ, ʢʘʪʦ ʩʝ ʥʘʥʝʩʘʪ 

ʟʘʩʪʨʘʰʝʥʠʪʝ ʪʝʨʠʪʦʨʠʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʟʘ ʪʷʭ 

3.1. ʇʨʦʩʪʨʘʥʩʪʚʝʥʦ ʦʟʥʘʯʘʚʘʥʝ ʥʘ ʪʝʨʠʪʦʨʠʠʪʝ, ʠʟʣʦʞʝʥʠ ʥʘ ʜʘʜʝʥ ʚʠʜ 

ʦʧʘʩʥʦʩʪ 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʦʪʦ ʦʟʥʘʯʘʚʘʥʝ ʥʘ ʪʝʨʠʪʦʨʠʠʪʝ, ʚ ʢʦʠʪʦ ʩʲʱʝʩʪʚʫʚʘʪ 

ʫʩʣʦʚʠʷʪʘ - ʛʝʦʣʦʞʢʠ, ʛʝʦʤʦʨʬʦʣʦʞʢʠ, ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠ, ʣʠʪʦʣʦʞʢʠ ʠ ʜʨ., ʟʘ 

ʧʨʦʪʠʯʘʥʝʪʦ ʥʘ ʜʘʜʝʥ ʨʘʟʨʫʰʠʪʝʣʝʥ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩ, ʩʘ ʦʯʝʨʪʘʥʠ ʠ ʧʨʝʜʩʪʘʚʝʥʠ 

ʥʘ ʢʘʨʪʠʪʝ ʟʘ ʧʦʜʘʪʣʠʚʦʩʪʪʘ ʢʲʤ ʩʲʦʪʚʝʪʥʠʷ ʧʨʦʮʝʩ (ʚ ʪ. 1 ʦʪ ʥʘʩʪʦʷʱʠʷ ʦʪʯʝʪ).  

3.1.1. ɸʢʪʠʚʥʠ ʨʘʟʣʦʤʠ   

ʊʝʨʠʪʦʨʠʷʪʘ ʥʘ ɹʲʣʛʘʨʠʷ ʝ ʟʘʩʝʛʥʘʪʘ ʦʪ ʛʦʣʷʤ ʙʨʦʡ ʘʢʪʠʚʥʠ ʨʘʟʣʦʤʠ. ʊʝ ʥʝ 

ʩʘ ʨʘʚʥʦʤʝʨʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠ. ʊʦʚʘ ʩʝ ʜʲʣʞʠ ʥʘ ʦʙʝʢʪʠʚʥʠ ʛʝʦʜʠʥʘʤʠʯʥʠ ʬʘʢʪʦʨʠ, 

ʟʘʩʷʛʘʱʠ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʥʘʰʘʪʘ ʩʪʨʘʥʘ. ʉʲʱʝʚʨʝʤʝʥʥʦ ʝ ʥʘʧʲʣʥʦ ʚʲʟʤʦʞʥʦ ʜʘ 

ʠʤʘ ʥʝʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʘʢʪʠʚʥʠ ʨʘʟʣʦʤʠ. ʇʦʩʣʝʜʥʦʪʦ ʩʝ ʜʲʣʞʠ ʥʘ ʥʝʜʦʩʪʘʪʲʯʥʘʪʘ 

ʠʟʷʚʝʥʦʩʪ ʥʘ ʥʷʢʦʠ ʩʪʨʫʢʪʫʨʠ, ʥʠʩʢʘʪʘ ʧʦʚʪʦʨʷʝʤʦʩʪ ʥʘ ʩʝʠʟʤʠʯʥʠ ʩʲʙʠʪʠʷ (ʜʲʣʲʛ 

ʧʝʨʠʦʜ ʥʘ ʟʘʪʠʰʠʝ) ʠʣʠ ʤʥʦʛʦ ʤʘʣʢʘʪʘ ʘʤʧʣʠʪʫʜʘ ʥʘ ʧʲʣʟʝʥʝ ʧʦ ʨʘʟʣʦʤʥʘʪʘ 

ʧʣʦʩʢʦʩʪ. 

ʇʦʨʘʜʠ ʪʝʟʠ ʧʨʠʯʠʥʠ ʮʷʣʘʪʘ ʪʝʨʠʪʦʨʠʷ ʥʘ ʩʪʨʘʥʘʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ 

ʢʘʪʦ ʧʦʜʘʪʣʠʚʘ ʥʘ ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʠʟʷʚʘʪʘ ʥʘ ʘʢʪʠʚʥʠ ʨʘʟʣʦʤʠ, ʥʦ ʚ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ. 

ʆʱʝ ʧʦʚʝʯʝ ʝ ʚʲʟʤʦʞʥʘ ʠʟʷʚʘʪʘ ʥʘ ʢʲʩʠ ʘʢʪʠʚʥʠ ʨʘʟʣʦʤʠ (ʨʘʟʣʦʤʥʠ ʩʝʛʤʝʥʪʠ), 

ʢʦʠʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʚ ʨʝʛʠʦʥʘʣʝʥ ʧʣʘʥ, ʥʦ ʜʘ ʙʲʜʘʪ ʦʧʘʩʥʠ ʟʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʚ ʣʦʢʘʣʝʥ ʧʣʘʥ.  

ʋʷʟʚʠʤʦʩʪʪʘ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʥʝʡʥʦʪʦ ʧʦʣʦʞʝʥʠʝ ʚʲʨʭʫ 

ʠʣʠ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʙʣʠʟʦʩʪ ʜʦ ʩʣʝʜʘʪʘ ʥʘ ʘʢʪʠʚʥʠ ʨʘʟʣʦʤʠ.  

3.1.2. ɽʨʦʟʠʷ 

 ʆʮʝʥʢʘʪʘ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʩʢʘʣʠʪʝ ʠʟʛʨʘʞʜʘʱʠ ʩʲʦʪʚʝʪʥʠʪʝ ʨʘʡʦʥʠ 

ʩʨʝʱʫ ʝʨʦʟʠʦʥʥʠʪʝ ʧʨʦʮʝʩʠ ʩʝ ʧʨʘʚʠ, ʢʘʪʦ ʩʝ ʦʪʯʠʪʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʠʟʚʝʪʨʷʥʝʪʦ, 

ʥʘʢʣʦʥʲʪ ʥʘ ʩʢʣʦʥʦʚʝʪʝ, ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʭʠʜʨʦʛʨʘʬʩʢʘʪʘ ʤʨʝʞʘ, ʟʘʣʝʩʝʥʦʩʪʪʘ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʘʪʘ ʜʝʡʥʦʩʪ (ʉʠʤʝʦʥʦʚʘ, 1967). 
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 ʇʨʠ ʦʪʯʠʪʘʥʝ ʥʘ ʝʜʥʦʚʨʝʤʝʥʥʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ ʥʷʢʦʣʢʦ ʦʪ ʪʝʟʠ ʬʘʢʪʦʨʘ ʟʘ 

ʨʘʟʚʠʪʠʝ ʥʘ ʝʨʦʟʠʷʪʘ ʩʝ ʦʪʢʨʠʚʘʪ ʢʘʢʪʦ ʠʟʚʝʩʪʥʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʪʘʢʘ ʠ ʥʷʢʦʠ 

ʘʥʦʤʘʣʠʠ ʚ ʦʪʥʦʰʝʥʠʷʪʘ ʤʝʞʜʫ ʝʨʦʟʠʦʥʥʘʪʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʩʢʘʣʠʪʝ ʠ ʩʪʝʧʝʥʪʘ ʥʘ 

ʝʨʦʟʠʦʥʥʠʪʝ ʧʨʦʷʚʣʝʥʠʷ. ʇʦʢʘʟʘʪʝʣʥʠ ʟʘ ʪʦʚʘ ʩʘ ʝʨʦʟʠʦʥʥʠʪʝ ʧʨʦʷʚʠ ʚ 

ʀʭʪʠʤʘʥʩʢʘʪʘ ʠ ʠʟʪʦʯʥʠʪʝ ʯʘʩʪʠ ʥʘ ɿʣʘʪʠʰʢʘʪʘ ʢʦʪʣʦʚʠʥʘ, ʢʲʜʝʪʦ ʝʬʝʢʪʲʪ ʥʘ 

ʝʨʦʟʠʷʪʘ ʝ ʤʘʣʲʢ ʚʲʧʨʝʢʠ ʩʣʘʙʘʪʘ ʝʨʦʟʠʦʥʥʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʩʢʘʣʠʪʝ. ʇʦʨʘʜʠ 

ʤʘʣʢʠʪʝ ʥʘʢʣʦʥʠ ʥʘ ʪʝʨʝʥʘ ʝʥʝʨʛʠʷʪʘ ʥʘ ʧʦʚʲʨʭʥʦʩʪʥʠʪʝ ʚʦʜʠ ʝ ʤʘʣʢʘ ʠ 

ʧʨʝʦʙʣʘʜʘʚʘ ʘʢʫʤʫʣʘʮʠʷʪʘ. ɻʲʩʪʦʪʘʪʘ ʥʘ ʭʠʜʨʦʛʨʘʬʩʢʘʪʘ ʤʨʝʞʘ ʝ 0.5, ʨʷʜʢʦ 1 

ʢʤ/ʢʤ
2
. ɿʘ ʪʦʚʘ ʪʝʟʠ ʯʘʩʪʠ ʥʘ ʚʦʜʦʩʙʦʨʘ ʩʘ ʦʪʥʝʩʝʥʠ ʢʲʤ ʨʘʡʦʥʠʪʝ ʩʲʩ ʩʣʘʙʦ 

ʧʨʦʷʚʝʥʠ ʝʨʦʟʠʦʥʥʠ ʧʨʦʮʝʩʠ. 

 ʀʤʘ ʠ ʪʝʥʜʝʥʮʠʷ ʥʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʩʪʝʧʝʥʪʘ ʥʘ ʨʘʟʢʨʠʪʦʩʪ ʥʘ ʩʢʘʣʠʪʝ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʠʤ ʩʨʝʱʫ ʣʠʥʝʡʥʘʪʘ ʝʨʦʟʠʷ. ɺ ʪʝʨʠʪʦʨʠʠʪʝ, ʠʟʛʨʘʜʝʥʠ ʦʪ ʩʨʝʜʥʦ-

ʪʨʠʘʩʢʠ ʚʘʨʦʚʠʮʠ, ʤʘʩʪʨʠʭʪʩʢʠ ʚʘʨʦʚʠʪʠ ʤʝʨʛʝʣʠ, ʩʪʘʨʦʧʣʘʥʠʥʩʢʠ ʛʨʘʥʠʪʠ ʠ 

ʬʠʣʠʪʠ, ʤʠʢʨʦʢʣʠʤʘʪʠʯʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ (ɹʣʲʩʢʦʚʘ, 1965), ʠʥʪʝʥʟʠʚʥʠʪʝ ʚʘʣʝʞʠ 

(ʂʘʣʯʝʚʘ) ʠ ʛʦʣʝʤʠʪʝ ʥʘʢʣʦʥʠ ʥʘ ʩʢʣʦʥʦʚʝʪʝ (ʄʠʰʝʚ ʠ ʜʨ., 1965) ʩʲʟʜʘʚʘʪ ʜʦʙʨʠ 

ʫʩʣʦʚʠʷ ʟʘ ʠʥʪʝʥʟʠʚʝʥ ʧʣʦʩʢʦʩʪʝʥ ʩʤʠʚ. ʉʢʘʣʠʪʝ ʦʪ ʥʘʡ-ʦʛʦʣʝʥʠʪʝ ʤʘʩʠʚʠ ʦʙʘʯʝ 

ʠʤʘʪ ʪʲʥʲʢ (ʩʨʝʜʥʦ 0,5 ʤ) ʠ ʥʝʩʪʘʙʠʣʝʥ ʠʟʚʝʪʨʠʪʝʣʝʥ ʩʣʦʡ. ʉʘʤʦ ʚ ʦʛʨʘʥʠʯʝʥʠ 

ʫʯʘʩʪʲʮʠ ʩʝ ʨʘʟʚʠʚʘ ʣʠʥʝʡʥʘ ʝʨʦʟʠʷ ʠ ʛʲʩʪʦʪʘʪʘ ʥʘ ʭʠʜʨʦʛʨʘʬʩʢʘʪʘ ʤʨʝʞʘ ʜʦʩʪʠʛʘ 

ʜʦ 1,5 ʢʤ/ʢʤ
2
. ʊʝʟʠ ʯʘʩʪʠ ʩʘ ʦʪʥʝʩʝʥʠ ʢʲʤ ʨʘʡʦʥʠ ʩʲʩ ʩʨʝʜʥʦ ʧʨʦʷʚʝʥʠ ʝʨʦʟʠʦʥʥʠ 

ʧʨʦʮʝʩʠ. 

 ɺ ʥʷʢʦʠ ʪʝʨʠʪʦʨʠʠ, ʧʦʨʘʜʠ ʜʝʙʝʣ ʠʟʚʝʪʨʠʪʝʣʝʥ ʩʣʦʡ ʠʣʠ ʧʦ-ʛʦʣʷʤʘ ʩʢʦʨʦʩʪ 

ʥʘ ʠʟʚʝʪʨʷʥʝ, ʩʢʘʣʥʘʪʘ ʦʩʥʦʚʘ ʝ ʙʣʘʛʦʧʨʠʷʪʥʘ ʩʨʝʜʘ ʟʘ ʠʥʪʝʥʟʠʚʥʘ ʝʨʦʟʠʷ. ʇʨʠ ʧʦ-

ʤʘʣʢʘʪʘ ʠʤ ʠʣʠ ʧʦ-ʛʦʣʷʤʘ ʦʪ 80 % ʟʘʣʝʩʝʥʦʩʪ ʩʢʘʣʥʘʪʘ ʦʩʥʦʚʘ ʥʝ ʚʣʠʷʝ ʚʲʨʭʫ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʨʦʮʝʩʘ. ʂʦʛʘʪʦ ʩʝ ʫʥʠʱʦʞʠ ʝʩʪʝʩʪʚʝʥʘʪʘ ʨʘʩʪʠʪʝʣʥʦʩʪ ʠ ʩʝ ʥʘʨʫʰʠ 

ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʩʢʣʦʥʦʚʝʪʝ, ʝʥʝʨʛʠʷʪʘ ʥʘ ʧʦʚʲʨʭʥʦʩʪʥʠʪʝ ʚʦʜʠ ʧʨʠ ʧʨʦʣʠʚʥʠ 

ʜʲʞʜʦʚʝ ʤʦʞʝ ʜʘ ʦʢʘʞʝ ʛʦʣʷʤʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʩʢʨʠʪʘʪʘ ʜʦ ʪʦʷ ʤʦʤʝʥʪ ʩ 

ʧʦʪʝʥʮʠʘʣʥʠ ʫʩʣʦʚʠʷ ʟʘ ʝʨʦʟʠʷ ʩʢʘʣʥʘ ʦʩʥʦʚʘ. ʊʘʢʠʚʘ ʫʩʣʦʚʠʷ ʩʲʱʝʩʪʚʫʚʘʪ ʚ 

ʤʝʩʪʘʪʘ ʠʟʛʨʘʜʝʥʠ ʦʪ ʪʝʢʪʦʥʩʢʠ ʧʨʦʤʝʥʝʥʠ ʛʥʘʡʩʠ, ʛʨʘʥʠʪʠ ʠ ʦʪ ʧʷʩʲʯʥʠʮʠ. ʊʦʚʘ 

ʩʘ ʩʝʚʝʨʥʠʪʝ ʩʢʣʦʥʦʚʝ ʥʘ ʉʲʱʠʥʩʢʘ ʉʨʝʜʥʘ ʛʦʨʘ, ʚʦʜʦʩʙʦʨʠʪʝ ʩ ʛʦʣʷʤʦ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʪʝʢʪʦʥʩʢʠʪʝ ʟʦʥʠ ʠ ʩ ʛʦʣʷʤʘ ʟʘʣʝʩʝʥʦʩʪ ʠ ʜʨ. ʊʝʟʠ ʯʘʩʪʠ ʩʝ 
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ʦʪʥʘʩʷʪ ʢʲʤ ʜʨʫʛʘ ʛʨʫʧʘ ʨʘʡʦʥʠ ʧʦʪʝʥʮʠʘʣʥʦ ʦʧʘʩʥʠ, ʚ ʢʦʠʪʦ ʩʢʘʣʥʘʪʘ ʦʩʥʦʚʘ ʢʨʠʝ 

ʧʦʪʝʥʮʠʘʣʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʘʢʪʠʚʠʟʠʨʘʥʝ ʥʘ ʝʨʦʟʠʦʥʥʠʪʝ ʧʨʦʮʝʩʠ. 

 ʋʩʠʣʝʥʘʪʘ ʩʪʦʧʘʥʩʢʘ ʠ ʩʪʨʦʠʪʝʣʥʘ ʜʝʡʥʦʩʪ ʥʘ ʯʦʚʝʢʘ ʚʲʚ ʚʦʜʦʩʙʦʨʠʪʝ 

ʥʘʨʫʰʘʚʘ ʩʪʝʧʝʥʪʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʬʘʢʪʦʨʠ ʚʲʨʭʫ ʝʨʦʟʠʷʪʘ. ʋʥʠʱʦ-

ʞʘʚʘʥʝʪʦ ʥʘ ʝʩʪʝʩʪʚʝʥʘʪʘ ʨʘʩʪʠʪʝʣʥʦʩʪ ʚʲʨʭʫ ʛʦʣʝʤʠ ʧʣʦʱʠ, ʦʛʦʣʚʘʥʝʪʦ ʠ ʨʘʟʜʨʦ-

ʙʚ̫ʘʥʝʪʦ ʥʘ ʩʢʘʣʠʪʝ ʚʦʜʠ ʜʦ ʨʷʟʢʦ ʫʚʝʣʠʯʘʚʘʥʝ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʝʨʦʟʠʦʥʥʠʪʝ ʧʨʦʮʝ-

ʩʠ ʚ ʩʲʦʪʚʝʪʥʠʷ ʚʦʜʦʩʙʦʨ. ʊʘʟʠ ʩʧʝʮʠʬʠʯʥʘ ʧʨʦʷʚʘ ʥʘ ʧʨʦʮʝʩʠʪʝ ʥʘʣʘʛʘ ʩʲʦʪʚʝʪ-

ʥʠʪʝ ʨʘʡʦʥʠ ʩ ʫʩʠʣʝʥʘ ʯʦʚʝʰʢʘ ʜʝʡʥʦʩʪ ʜʘ ʩʝ ʦʪʜʝʣʷʪ ʢʘʪʦ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʛʨʫʧʘ. 

 ʀʟʨʘʙʦʪʝʥʘ ʝ ʩʭʝʤʘ ʟʘ ʨʘʡʦʥʠʨʘʥʝ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʚʩʠʯʢʠ ʧʦʩʦʯʝʥʠ ʦʩʦʙʝʥʦʩʪʠ 

ʠ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʩʢʘʣʠʪʝ ʠ ʧʨʦʷʚʘʪʘ ʥʘ ʝʨʦʟʠʦʥʥʠʪʝ ʧʨʦʮʝʩʠ.  

 ɺ ʦʪʜʝʣʝʥʠʪʝ ʨʘʡʦʥʠ ʩʢʘʣʥʘʪʘ ʦʩʥʦʚʘ ʧʨʝʜʣʘʛʘ ʧʦʪʝʥʮʠʘʣʥʠ ʫʩʣʦʚʠʷ ʟʘ 

ʫʩʢʦʨʝʥʦ ʝʨʦʟʠʦʥʥʦ ʜʝʡʩʪʚʠʝ ʥʘ ʧʦʚʲʨʭʥʦʩʪʥʠʪʝ ʚʦʜʠ ʧʨʠ ʧʦʣʦʞʝʥʠʝ, ʯʝ ʚʲʨʭʫ 

ʬʘʢʪʦʨʠʪʝ ʟʘ ʝʨʦʟʠʷ ʥʘ ʦʧʨʝʜʝʣʝʥ ʝʪʘʧ ʩʪʦʧʘʥʩʢʘʪʘ ʜʝʡʥʦʩʪ ʥʘ ʯʦʚʝʢʘ ʦʢʘʞʝ 

ʘʢʪʠʚʥʦ ʚʲʟʜʝʡʩʪʚʠʝ.  

 ʈʘʡʦʥʠ ʩʲʩ ʩʣʘʙʦ ʧʨʦʷʚʝʥʠ ʝʨʦʟʠʦʥʥʠ ʧʨʦʮʝʩʠ ʩʝ ʦʙʫʩʣʘʚʷʪ ʧʨʝʜʠ ʚʩʠʯʢʦ ʦʪ 

ʤʘʣʢʠʪʝ ʥʘʢʣʦʥʠ, ʥʝʧʨʝʢʲʩʥʘʪʦʪʦ ʠ ʠʥʪʝʥʟʠʚʥʦ ʘʢʫʤʫʣʠʨʘʥʝ ʥʘ ʨʦʭʢʘʚʠ ʠ 

ʛʣʠʥʝʩʪʠ ʤʘʪʝʨʠʘʣʠ ʠʣʠ ʦʪ ʤʥʦʛʦ ʜʦʙʨʘʪʘ ʟʘʣʝʩʝʥʦʩʪ ʥʘ ʩʢʣʦʥʦʚʝʪʝ. ʇʨʠ ʪʦʟʠ 

ʢʦʤʧʣʝʢʩ ʦʪ ʫʩʣʦʚʠʷ ʠ ʬʘʢʪʦʨʠ ʨʘʟʤʠʚʘʥʝʪʦ ʦʪ ʧʦʚʲʨʭʥʦʩʪʥʠʪʝ ʚʦʜʠ ʝ 

ʥʝʟʥʘʯʠʪʝʣʥʦ ʠ ʧʨʠ ʜʘʜʝʥʠʷ ʩʲʩʪʘʚ ʠ ʩʲʩʪʦʷʥʠʝ ʥʘ ʩʢʘʣʠʪʝ ʪʦ ʠʤʘ ʤʘʣʲʢ ʝʬʝʢʪ. 

 ʈʘʡʦʥʠʪʝ ʩʲʩ ʩʣʘʙʦ ʧʨʦʷʚʝʥʘ ʝʨʦʟʠʷ, ʥʘ ʢʦʠʪʦ ʩʢʘʣʥʘʪʘ ʦʩʥʦʚʘ ʝ ʩ 

ʧʦʪʝʥʮʠʘʣʥʠ ʫʩʣʦʚʠʷ ʟʘ ʘʢʪʠʚʠʟʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʠʪʝ, ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩʲʩ 

ʟʘʣʝʩʝʥʦʩʪ, ʧʦ-ʛʦʣʷʤʘ ʦʪ 80%, ʩ ʛʦʣʷʤʘ ʜʝʙʝʣʠʥʘ (ʥʘʜ 10 ʤ) ʥʘ ʨʦʭʢʘʚʠʪʝ ʠ 

ʛʣʠʥʝʩʪʠ ʩʢʘʣʠ ʠʣʠ ʩ ʜʝʙʝʣʠʥʘ ʥʘ ʧʦʚʲʨʭʥʦʩʪʥʦ ʠʟʚʝʪʨʠʪʝʣʥʠʷ ʩʣʦʡ ʜʦ 8 ʤ. ʇʨʠ 

ʥʘʢʣʦʥʠ ʦʪ 7 ʜʦ 15Á ʪʝʟʠ ʩʢʘʣʠ ʩʘ ʨʘʟʤʠʚʘʝʤʠ. ɻʲʩʪʦʪʘʪʘ ʥʘ ʨʝʯʥʘʪʘ ʤʨʝʞʘ ʜʦʩʪʠʛʘ 

ʜʦ 1 ʢʤ/ʢʤ
2
. ʆʙʨʘʟʫʚʘʥʠ ʩʘ ʠ ʝʜʠʥʠʯʥʠ ʝʨʦʟʠʦʥʥʠ ʬʦʨʤʠ. ʇʨʠ ʫʩʠʣʝʥʘ ʩʪʦʧʘʥʩʢʘ 

ʜʝʡʥʦʩʪ ʥʘ ʯʦʚʝʢʘ ʩʢʘʣʥʘʪʘ ʦʩʥʦʚʘ ʚʣʠʷʝ ʟʘ ʘʢʪʠʚʠʟʠʨʘʥʝʪʦ ʥʘ ʝʨʦʟʠʷʪʘ. 

 ʈʘʡʦʥʠ ʩʲʩ ʩʨʝʜʥʦ ʧʨʦʷʚʝʥʠ ʝʨʦʟʠʦʥʥʠ ʧʨʦʮʝʩʠ ʩʘ ʠʟʛʨʘʜʝʥʠ ʦʪ ʤʥʦʛʦ ʩʣʘʙʦ 

ʨʘʟʤʠʚʘʝʤʠ ʠ ʦʛʦʣʝʥʠ (50ð90%) ʧʘʣʝʦʟʦʡʩʢʠ ʛʨʘʥʠʪʠ, ʬʠʣʠʪʠ, ʩʨʝʜʥʦʛʦʨʩʢʠ 

ʜʦʣʦʤʠʪʥʠ ʚʘʨʦʚʠʮʠ ʠ ʤʘʩʪʨʠʭʪʩʢʠ ʚʘʨʦʚʠʪʠ ʤʝʨʛʝʣʠ ʠ ʤʝʨʛʝʣʥʠ ʚʘʨʦʚʠʮʠ, ʛʥʘʡʩʠ 

ʠ ʜʨʫʛʠ. ɺʘʨʦʚʠʮʠʪʝ ʠ ʚʘʨʦʚʠʪʠʪʝ ʤʝʨʛʝʣʠ ʩʝ ʦʪʣʠʯʘʚʘʪ ʩ ʛʦʣʷʤʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ 

ʧʨʦʷʚʘʪʘ ʥʘ ʧʣʦʩʢʦʩʪʥʠ ̫ʩʤʠʚ. ʉʘʤʦ ʧʨʠ ʧʦ-ʜʝʙʝʣ ʠʟʚʝʪʨʠʪʝʣʝʥ ʩʣʦʡ (ʥʘʜ 0,50 ʤ) ʠ 
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ʪʦ ʚ ʦʛʨʘʥʠʯʝʥʠ ʫʯʘʩʪʲʮʠ, ʩʢʘʣʥʘʪʘ ʦʩʥʦʚʘ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʚʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 

ʣʠʥʝʡʥʘʪʘ ʝʨʦʟʠʷ. ɻʲʩʪʦʪʘʪʘ ʥʘ ʨʝʯʥʘʪʘ ʤʨʝʞʘ ʝ 1-1.5, ʨʷʜʢʦ 2,0 ʢʤ/ʢʤ
2
. ʅʘʙʣʶʜʘʚʘ 

ʩʝ ʨʘʟʚʠʪʠʝ ʥʘ ʝʨʦʟʠʦʥʥʠ ʙʨʘʟʜʠ ʚ ʩʢʘʣʠʪʝ. ʊʝʟʠ ʩʢʘʣʠ ʩʝ ʦʪʣʠʯʘʚʘʪ ʩ ʪʲʥʢʘ (ʩʨʝʜʥʦ 

0,30 ʤ) ʠʟʚʝʪʨʠʪʝʣʥʘ ʧʦʢʨʠʚʢʘ. ʉʚʦʝʦʙʨʘʟʥʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʙʲʨʟʠʥʘʪʘ ʥʘ 

ʠʟʚʝʪʨʷʥʝʪʦ ʠʤ ʠ ʧʣʦʩʢʦʩʪʥʠʷ ʩʤʠʚ ʧʨʠ ʥʘʢʣʦʥʠ, ʧʦ-ʛʦʣʝʤʠ ʦʪ 15Á, ʠ ʧʨʠ ʧʦ-

ʛʦʣʷʤʦ ʧʦʚʲʨʭʥʦʩʪʥʦ ʨʘʟʢʨʠʪʠʝ ʩʲʟʜʘʚʘ ʧʨʝʜʧʦʩʪʘʚʢʠ ʟʘ ʚʨʝʤʝʥʥʦ ʩʪʘʙʠʣʥʘ 

ʧʦʯʚʝʥʦ-ʠʟʚʝʪʨʠʪʝʣʥʘ ʧʦʢʨʠʚʢʘ. ɺ ʨʘʡʦʥʠʪʝ ʩʲʩ ʩʨʝʜʥʦ ʧʨʦʷʚʝʥʠ ʝʨʦʟʠʦʥʥʠ 

ʧʨʦʮʝʩʠ, ʥʘ ʢʦʠʪʦ ʩʢʘʣʥʘʪʘ ʦʩʥʦʚʘ ʝ ʩ ʧʦʪʝʥʮʠʘʣʥʠ ʫʩʣʦʚʠʷ ʟʘ ʘʢʪʠʚʠʟʠʨʘʥʝ ʥʘ 

ʧʨʦʮʝʩʠʪʝ, ʩʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʨʦʭʢʘʚʠ ʠ ʛʣʠʥʝʩʪʠ ʩʢʘʣʠ, ʩʠʣʥʦ ʢʘʪʘʢʣʘʟʠʨʘʥʠ 

ʛʥʘʡʩʠ, ʩʣʶʜʝʥʠ ʰʠʩʪʠ (ʯʝʩʪʦ ʩ ʥʘʢʣʦʥʠ ʥʘ ʧʣʘʩʪʦʚʝʪʝ, ʩʣʝʜʚʘʱʠ ʪʝʟʠ ʥʘ 

ʩʢʣʦʥʦʚʝʪʝ), ʛʨʘʥʠʪʠ, ʧʷʩʲʯʥʠʮʠ ʠ ʤʝʨʛʝʣʠ ʩʲʩ ʩʨʘʚʥʠʪʝʣʥʦ ʟʘʧʘʟʝʥ (ʜʦ 3 ʤ) 

ʠʟʚʝʪʨʠʪʝʣʝʥ ʩʣʦʡ. ʆʪʣʠʯʘʚʘʪ ʩʝ ʩ ʧʦ-ʛʦʣʝʤʠ ʥʘʢʣʦʥʠ, ʧʦ-ʛʦʣʷʤʘ ʛʲʩʪʦʪʘ ʥʘ 

ʭʠʜʨʦʛʨʘʬʩʢʘʪʘ ʤʨʝʞʘ ʠ ʩ ʧʦ-ʛʦʣʷʤʘ ʟʘʣʝʩʝʥʦʩʪ. ʊʝ ʚʢʣʶʯʚʘʪ ʩʨʝʜʥʦ ʝʨʦʟʠʨʘʥʠʪʝ 

ʦʙʨʘʙʦʪʚʘʝʤʠ ʧʣʦʱʠ ʠ ʧʣʦʱʠʪʝ ʩ ʚʣʦʰʝʥʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʨʘʩʪʠʪʝʣʥʘʪʘ ʧʦʢʨʠʚʢʘ. 

ʌʦʨʤʠʨʘʥʠʷʪ ʚʲʨʭʫ ʪʷʭ ʧʦʚʲʨʭʥʦʩʪʝʥ ʦʪʪʦʢ ʧʨʝʜʠʟʚʠʢʚʘ ʠʥʪʝʥʟʠʚʥʦ ʨʘʟʚʠʪʠʝ ʥʘ 

ʝʨʦʟʠʷ. ʊʝʢʪʦʥʩʢʠ ʥʘʪʨʦʰʝʥʘʪʘ ʠ ʜʲʣʙʦʢʦ ʠʟʚʝʪʨʷʣʘʪʘ ʩʢʘʣʥʘ ʦʩʥʦʚʘ ʧʦʟʚʦʣʷʚʘ ʥʘ 

ʩʲʩʨʝʜʦʪʦʯʝʥʠʪʝ ʚ ʧʦʪʦʮʠ ʚʦʜʠ ʜʘ ʨʘʟʤʠʚʘʪ ʠ ʩʢʘʣʥʠʪʝ ʭʦʨʠʟʦʥʪʠ.  

 ʈʘʡʦʥʠʪʝ ʩʲʩ ʩʠʣʥʦ ʧʨʦʷʚʝʥʠ ʝʨʦʟʠʦʥʥʠ ʧʨʦʮʝʩʠ ʩʘ ʤʥʦʛʦ ʩʣʘʙʦ ʟʘʣʝʩʝʥʠ 

ʠʣʠ ʥʝʟʘʣʝʩʝʥʠ. ɺ ʪʷʭ ʧʨʝʦʙʣʘʜʘʚʘʪ ʩʢʣʦʥʦʚʝʪʝ ʩ ʥʘʢʣʦʥʠ 15ð20Á ʠ ʧʦ-ʛʦʣʝʤʠ ʦʪ 

20Á. ʆʪʣʠʯʘʚʘʪ ʩʝ ʩ ʥʘʡ-ʛʦʣʷʤʘ ʛʲʩʪʦʪʘ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʪʝʢʪʦʥʩʢʠʪʝ ʟʦʥʠ ʠ 

ʤʠʣʦʥʠʪʠʪʝ ʠ ʩ ʥʘʡ-ʠʥʪʝʥʟʠʚʥʘ ʧʨʦʷʚʘ ʥʘ ʬʠʟʠʢʦ-ʛʝʦʣʦʞʢʠʪʝ ʧʨʦʮʝʩʠ. 

 ɺ ʩʲʯʝʪʘʥʠʝ ʩ ʛʦʣʝʤʠ ʥʘʢʣʦʥʠ, ʙʣʘʛʦʧʨʠʷʪʥʘ ʝʢʩʧʦʟʠʮʠʷ ʠ ʣʦʰʦ ʩʲʩʪʦʷʥʠʝ 

ʥʘ ʧʦʯʚʝʥʘʪʘ ʠ ʨʘʩʪʠʪʝʣʥʘʪʘ ʧʦʢʨʠʚʢʘ, ʩʠʣʥʦ ʪʝʢʪʦʥʩʢʠ ʥʘʪʨʦʰʝʥʠʪʝ ʠ ʩ ʛʦʣʷʤʘ 

ʨʘʟʤʠʚʥʘ ʩʧʦʩʦʙʥʦʩʪ ʤʘʛʤʝʥʠ ʠ ʤʝʪʘʤʦʨʬʥʠ ʩʢʘʣʠ ʩʘ ʥʘʡ-ʩʣʘʙʦ ʫʩʪʦʡʯʠʚʠ ʩʨʝʱʫ 

ʣʠʥʝʡʥʘʪʘ ʝʨʦʟʠʷ. ʊʠʧʠʯʥʠ ʩʘ ʜʲʣʙʦʢʦ ʚʨʷʟʘʥʠʪʝ ʚ ʩʢʘʣʥʠʪʝ ʭʦʨʠʟʦʥʪʠ ʣʠʥʝʡʥʦ-

ʝʨʦʟʠʦʥʥʠ ʬʦʨʤʠ, ʢʦʠʪʦ ʟʘʪʨʫʜʥʷʚʘʪ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʧʨʦʪʠʚʦʝʨʦʟʠʦʥʥʠ ʤʝʨʦʧʨʠ-

ʷʪʠʷ. ʊʘʣʚʝʛʦʚʘʪʘ ʤʨʝʞʘ ʚ ʪʝʟʠ ʨʘʡʦʥʠ ʩʝ ʦʪʣʠʯʘʚʘ ʩ ʥʘʡ-ʛʦʣʷʤʘ ʛʲʩʪʦʪʘ 2ð2,5 ʠ 

ʧʦ-ʛʦʣʷʤʘ ʦʪ 2,5 ʢʤ/ʢʤ
2
. ʉʢʘʣʥʘʪʘ ʦʩʥʦʚʘ ʥʘ ʪʝʟʠ ʨʘʡʦʥʠ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʚʘ ʨʘʟʚʠ-

ʪʠʝʪʦ ʠ ʥʘ ʜʨʫʛʠ ʬʠʟʠʢʦ-ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩʠ. ʊʘʢʘ ʥʘʧʫʢʘʥʠʪʝ ʛʥʘʡʩʠ ʦʪ ɺʘʢʘʨʝʣ-

ʩʢʘʪʘ ʧʣʘʥʠʥʘ ʠ ʢʚʘʨʮʜʠʦʨʠʪʠ ʩʝ ʦʪʣʠʯʘʚʘʪ ʩ ʥʘʡ-ʜʲʣʙʦʢʦ ʧʨʦʥʠʢʚʘʥʝ ʥʘ ʠʟʚʝʪʨʠ-

ʪʝʣʥʠʪʝ ʧʨʦʮʝʩʠ ʚ ʪʷʭ, ʚ ʩʪʘʨʦʧʣʘʥʠʥʩʢʠʪʝ ʠʚʠʮʠ ʩ ʚʠʩʦʯʠʥʘ 1450ð2190 ʤ ʩʝ ʧʨʦ-
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ʷʚʷʚʘʪ ʤʨʘʟʦʚʦʪʦ ʠʟʚʝʪʨʷʥʝ ʠ ʩʦʣʠʬʣʫʢʮʠʷʪʘ (ʄʠʰʝʚ ʠ ʜʨ., 1965). ɺ ʪʝʟʠ ʠ ʚ ʧʦ-

ʥʠʩʢʠ ʯʘʩʪʠ ʥʘ ʉʪʘʨʘ ʧʣʘʥʠʥʘ ʩʝ ʧʨʦʷʚʷʚʘʪ ʚʦʜʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ. ʗʟʦʚʠʨʥʠʪʝ ʙʨʝ-

ʛʦʚʠ ʫʯʘʩʪʲʮʠ ʩ ʠʥʪʝʥʟʠʚʥʘ ʧʨʦʷʚʘ ʥʘ ʣʠʥʝʡʥʘʪʘ ʝʨʦʟʠʷ ʠ ʥʘ ʚʦʜʥʦ-ʢʘʤʝʥʥʠʪʝ 

ʧʦʨʦʠ ʩʘ ʦʧʘʩʥʠ ʦʛʥʠʱʘ ʥʘ ʪʚʲʨʜ ʦʪʪʦʢ ʟʘ ʷʟʦʚʠʨʥʦʪʦ ʝʟʝʨʦ. ɺ ʪʝʟʠ ʫʯʘʩʪʲʮʠ ʩʝ 

ʥʘʣʘʛʘ ʩʲʩʨʝʜʦʪʦʯʘʚʘʥʝ ʥʘ ʧʦ-ʛʦʣʷʤ ʙʨʦʡ ʧʨʦʪʠʚʦʝʨʦʟʠʦʥʥʠ-ʪʝʭʥʠʯʝʩʢʠ 

ʤʝʨʦʧʨʠʷʪʠʷ. 

 ɺ ʨʘʡʦʥʠʪʝ ʩʲʩ ʩʠʣʥʦ ʧʨʦʷʚʝʥʠ ʝʨʦʟʠʦʥʥʠ ʧʨʦʮʝʩʠ ʨʘʟʢʨʠʪʠʪʝ ʦʪ ʯʦʚʝʢʘ 

ʛʣʠʥʝʩʪʠ, ʨʦʭʢʘʚʠ ʠ ʪʝʢʪʦʥʩʢʠ ʧʨʝʨʘʙʦʪʝʥʠ ʠ ʩʣʘʙʦ ʫʩʪʦʡʯʠʚʠ ʩʨʝʱʫ ʠʟʚʝʪʨʷʥʝ 

ʤʘʛʤʝʥʠ, ʤʝʪʘʤʦʨʬʥʠ ʩʢʘʣʠ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʚʘʪ ʫʩʢʦʨʝʥʘʪʘ ʧʨʦʷʚʘ ʥʘ ʚʩʠʯʢʠ 

ʬʠʟʠʢʦ-ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩʠ. ʀʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʢʦʤʧʣʝʢʩʥʠ, ʜʦʧʲʣʚʘʱʠ ʜʦʩʝʛʘ 

ʠʟʧʲʣʥʝʥʠʪʝ ʤʝʨʦʧʨʠʷʪʠʷ ʟʘ ʙʦʨʙʘ ʩ ʝʨʦʟʠʷʪʘ ʚ ʨʘʡʦʥʠʪʝ, ʪʨʷʙʚʘ ʜʘ ʦʪʯʠʪʘ ʩʠʣʥʦʪʦ 

ʚʣʠʷʥʠʝ ʥʘ ʩʢʘʣʥʘʪʘ ʦʩʥʦʚʘ ʚʲʨʭʫ ʝʨʦʟʠʦʥʥʠʪʝ ʠ ʜʨʫʛʠʪʝ ʧʨʦʮʝʩʠ. 

 ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʧʨʝʜʣʦʞʝʥʘʪʘ ʩʭʝʤʘ ʟʘ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʘ ʦʮʝʥʢʘ ʝʨʦʟʠʦʥ-

ʥʠʪʝ ʧʨʦʮʝʩʠ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʚʩʠʯʢʠ (ʛʝʦʤʦʨʬʦʣʦʞʢʠ, ʢʣʠʤʘʪʠʯʥʠ, ʭʠʜʨʦʣʦʞʢʠ, 

ʧʦʯʚʝʥʦ-ʛʝʥʝʪʠʯʥʠ, ʧʦʯʚʝʥʦ-ʝʨʦʟʠʦʥʥʠ, ʨʘʩʪʠʪʝʣʥʦ-ʛʝʦʛʨʘʬʩʢʠ) ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ 

ʦʩʥʦʚʘ ʟʘ ʩʲʩʪʘʚʷʥʝ ʥʘ ʢʘʨʪʠʪʝ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʠ ʦʧʘʩʥʦʩʪ ʦʪ ʝʨʦʟʠʷ. 

 

3.1.3. ɸʙʨʘʟʠʷ 

 ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʝʩʝʪʠʣʝʪʠʷ ʘʙʨʘʟʠʦʥʥʠʷʪ ʧʨʦʮʝʩ ʩʝ ʘʢʪʠʚʠʟʠʨʘ ʧʦʨʘʜʠ 

ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʤʦʨʩʢʦʪʦ ʥʠʚʦ ʩʲʩ ʩʢʦʨʦʩʪ 1,5 mm/ʛʦʜ. ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʛʣʦʙʘʣʥʦʪʦ 

ʟʘʪʦʧʣʷʥʝ ʥʘ ʢʣʠʤʘʪʘ ʠ ʨʷʟʢʦʪʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝʪʦ ʥʘ ʧʣʘʞʦʚʝʪʝ ʩ 

ʥʘʥʦʩʠ. ɿʘ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʘʙʨʘʟʠʷ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʜʘʥʥʠ ʦʪ ʩʣʝʜʥʠʪʝ 

ʠʟʪʦʯʥʠʮʠ: ʉʠʤʝʦʥʦʚʘ (1988), ʉʠʤʝʦʥʦʚʘ ʠ ʊʠʤʦʚ (1969, 1972), ʐʫʡʩʢʠʡ ʠ ʉʠʤʝʦ-

ʥʦʚʘ (1982), Stanchev et al. (2013), ʦʨʪʦʠʟʦʙʨʘʞʝʥʠʷ ʩ ʚʠʩʦʢʘ ʨʝʟʦʣʶʮʠʷ ʠ ʪʦʧʦʛ-

ʨʘʬʩʢʠ ʢʘʨʪʠ ʚ ʤʘʱʘʙ 1:5 000 (ʦʩʠʛʫʨʝʥʠ ʦʪ ʄʈʈɹ), ʠ ʛʝʦʣʦʞʢʠ ʢʘʨʪʠ ʚ ʤʘʱʘʙ 

1:100 000. ʉʢʘʥʠʨʘʥʠʪʝ ʢʘʨʪʠ ʩʘ ʛʝʦʨʝʬʝʨʠʨʘʥʠ ʠ ʨʝʢʪʠʬʠʮʠʨʘʥʠ ʚ ɻʀʉ ʩʨʝʜʘ. 

ʇʨʠ ʦʮʠʬʨʦʚʘʥʝʪʦ ʥʘ ʦʨʪʦʠʟʦʙʨʘʞʝʥʠʷʪʘ ʟʘ ʘʙʨʘʟʠʦʥʥʠʪʝ ʫʯʘʩʪʲʮʠ ʦʪ ʙʨʝʛʦʚʘʪʘ 

ʣʠʥʠʷ, ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʢʣʠʬʘ ʝ ʦʧʨʝʜʝʣʝʥʘ ʯʨʝʟ ʢʦʥʪʫʨʘ ʥʘ ʧʨʝʧʦʢʨʠʚʘʱʘʪʘ ʪʦʧʦʛ-

ʨʘʬʩʢʘ ʢʘʨʪʘ.  
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 ʇʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʘʙʨʘʟʠʦʥʥʘʪʘ ʦʧʘʩʥʦʩʪ ʝ ʚʟʝʪʘ ʧʦʜ ʚʥʠʤʘʥʠʝ ʩʢʦʨʦʩʪʪʘ ʥʘ 

ʘʙʨʘʟʠʷ, ʢʦʷʪʦ ʚ ʥʘʡ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʟʘʚʠʩʠ ʦʪ ʧʝʪʨʦʛʨʘʬʩʢʠʷ ʩʲʩʪʘʚ ʠ ʷʢʦʩʪʥʦ-

ʜʝʬʦʨʤʘʮʠʦʥʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʩʢʘʣʠʪʝ. 

 ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʝ ʩʲʩʪʘʚʝʥʘ ʧʨʦʛʥʦʩʪʠʯʥʘ ʢʘʨʪʘ ʥʘ ʘʙʨʘʟʠʦʥʥʘʪʘ ʦʧʘʩʥʦʩʪ. ʅʘ 

ʦʩʥʦʚʘʪʘ ʥʘ ʪʘʟʠ ʢʘʨʪʘ, ɹʲʣʛʘʨʩʢʦʪʦ ʢʨʘʡʙʨʝʞʠʝ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘ ʧʦ ʛʝʦʣʦʞʢʠ 

ʩʪʨʦʝʞ ʠ ʚʠʩʦʯʠʥʘ ʥʘ ʢʣʠʬʘ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ (ʪʘʙʣ. 3.1.): 

 

ʊʘʙʣ. 3.1. ʂʘʪʝʛʦʨʠʟʘʮʠʷ ʥʘ ʙʨʝʛʘ ʧʦ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʘʙʨʘʟʠʷ 

͔͙͙̆͊ͪ͊ͭͪͫͭ͊͟͟ ͤ͊ ͔͎͋ͪ͊ ˿͔͔ͭͨͤ ́ͦ;͙͟ 

˸͎͔͙͊ͣͤ ͙ͫ͊͟͡ ό͙͙͊ͭͭ͡ ͙ ͒ͪΦύΤ ͙ͤ͊͡;͙͔ ͤ͊ ͔ͺ͔͟-
͙͍͙ͭͤ  ͙͍͙͙ͨͪͦͭͦ͊͋ͪ͊ͦͤͤ͘ ͫΆͦͪΆ͔͙͗ͤΎΤ ͙ͨͪͫͭ͊-
͙ͤ΅͙ͤ  ͫΆͦͪΆ΅͔͙ͤΎ 

 
˸͎ͤͦͦ ͙ͤͫ͊͟ 

 
1 

  
˹͙ͫ͊͟ 

 

 
2 

 
ˤ͍͙͊ͪͦͼ͙Σ ͔͎͔͙ͣͪ͡Σ ͺ͙͡΄Σ ͙͍͔͔͙ͭͪ͘͡ ͙ͫ͊͟͡ 

 
˿͔ͪ͒ͤ͊ 

 

 
3 

  
ˤ͙ͫͦ͊͟ 

 

 
4 

 
˶ΈͦͫΣ ͔͙ͫ͊͋ͦͫͨͦͤ͡ ͔͎͔͙ͤͦͤͫ͟ ͔͙͔͙ͫ͒ͣͤͭ 

 
˸͎ͤͦͦ ͍͙ͫͦ͊͟ 

 

 
5 

 

ʘ) ʩ ʤʥʦʛʦ ʥʠʩʢʘ ʩʪʝʧʝʥ ʥʘ ʨʠʩʢ: ʙʨʝʛʦʚʠ ʢʣʠʬʦʚʠ ʫʯʘʩʪʲʮʠ, ʠʟʛʨʘʜʝʥʠ ʦʪ 

ʚʫʣʢʘʥʩʢʠ ʩʢʘʣʠ (ʢʘʣʠʝʚʦ-ʘʣʢʘʣʥʠ ʪʨʘʭʠʪʠ, ʣʘʪʠʪʠ, ʧʩʘʤʦʬʠʪʥʠ ʠ ʧʩʝʬʠʪʥʠ ʪʫʬʠ, 

ʪʝʬʨʦʠʜʝʥ (ʧʠʨʦʢʣʘʩʪʠʯʝʥ) ʬʣʠʰ, ʚʫʣʢʘʥʠʪʠ, ʘʥʜʝʟʠʪʦʙʘʟʘʣʪʠ, ʙʘʟʘʣʪʠ), ʢʦʠʪʦ ʩʝ 

ʨʘʟʢʨʠʚʘʪ ʧʦ ʥʘʡ-ʶʞʥʠʷ ʙʨʷʛ ʤʝʞʜʫ ʥʦʩʦʚʝʪʝ ʌʦʨʦʩ ʠ ʈʝʟʦʚʦ ï ʜʘʚʘ ʩʝ 1 ʪ. ; 

ʙ) ʩʲʩ ʩʨʝʜʥʘ ʩʪʝʧʝʥ ʥʘ ʨʠʩʢ: ʙʨʝʛʦʚʠ ʢʣʠʬʦʚʠ ʫʯʘʩʪʲʮʠ, ʠʟʛʨʘʜʝʥʠ ʦʪ 

ʚʘʨʦʚʠʮʠ, ʛʣʠʥʠ, ʛʣʠʥʝʩʪʠ ʤʝʨʛʝʣʠ, ʧʷʩʲʮʠ ʠ ʧʷʩʲʯʥʠʮʠ. ʊʘʢʲʚ ʝ ʨʝʛʠʦʥʲʪ ʤʝʞʜʫ 

ʥʦʩʦʚʝʪʝ ʐʘʙʣʘ ʠ ʌʦʨʦʩ ʚ ʩʨʝʜʥʘʪʘ ʯʘʩʪ ʥʘ ʢʨʘʡʙʨʝʞʠʝʪʦ ï ʜʘʚʘʪ ʩʝ 3 ʪ.; 

ʚ) ʩ ʤʥʦʛʦ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʨʠʩʢ: ʙʨʝʛʦʚʠ ʣʴʦʩʦʚʠ ʠ ʛʣʠʥʝʩʪʠ ʪʠʧʦʚʝ 

ʢʣʠʬʦʚʝ, ʢʲʜʝʪʦ ʙʨʝʛʲʪ ʝ ʠʟʛʨʘʜʝʥ ʦʪ ʣʴʦʩʦʚʠ ʦʪʣʦʞʝʥʠʷ, ʧʦʢʨʠʚʘʱʠ ʛʦʨʥʦʩʘʨʤʘʪ-

ʩʢʠ ʚʘʨʦʚʠʮʠ (ʤʝʞʜʫ ʥʦʩʦʚʝʪʝ ʉʠʚʨʠʙʫʨʫʥ ʠ ʐʘʙʣʘ, ʚ ʥʘʡ-ʩʝʚʝʨʥʘʪʘ ʯʘʩʪ ʥʘ 

ʢʨʘʡʙʨʝʞʠʝʪʦ) ʠ ʦʪ ʛʣʠʥʠ, ʧʝʩʲʯʣʠʚʠ ʛʣʠʥʠ ʠ ʘʣʝʚʨʦʣʠʪʠ, ʨʘʟʢʨʠʚʘʱʠ ʩʝ ʚ ʨʘʡʦʥʘ 

ʥʘ ɹʫʨʛʘʩʢʠʷ ʟʘʣʠʚ (ʩʨʝʜʥʘ ʠ ʶʞʥʘ ʯʘʩʪ ʥʘ ʢʨʘʡʙʨʝʞʠʝʪʦ) ï ʜʘʚʘʪ ʩʝ 5 ʪ. 
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ʂʣʘʩʠʬʠʢʘʮʠʦʥʥʘʪʘ ʩʢʘʣʘ ʧʨʠʝʤʘ ʠ 2 ʤʝʞʜʠʥʥʠ ʩʪʝʧʝʥʠ ï ʩ ʥʠʩʢʘ (2 ʪ.) ʠ ʩ 

ʚʠʩʦʢʘ (4 ʪ.) ʩʪʝʧʝʥ.  

 

3.1.4. ʉʨʫʪʠʱʘ 

ʆʮʝʥʢʘʪʘ ʟʘ ʩʨʫʪʠʱʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʠʣʠ ʟʘ ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʪʝʟʠ 

ʧʨʦʮʝʩʠ (ʩʨʫʪʚʘʥʝ ʠ ʧʨʝʦʙʨʲʱʘʥʝ) ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʚʟʝʤʘ ʧʦ ʚʨʝʤʝ ʥʘ ʧʦʣʝʚʦ 

ʠʟʩʣʝʜʚʘʥʝ, ʢʦʛʘʪʦ ʥʘ ʤʷʩʪʦ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʘʜʥʘʣʠʪʝ ʩʢʘʣʥʠ ʙʣʦʢʦʚʝ 

ʦʪ ʤʘʩʠʚʘ ʠ ʟʦʥʘʪʘ ʥʘ ʦʙʨʫʚhʘʥʝ. ʇʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʦʧʘʩʥʦʩʪ ʦʪ ʩʨʫʪʠʱʥʠ ʷʚʣʝʥʠʷ 

ʩʝ ʧʨʠʝʤʘ, ʯʝ ʤʝʩʪʘʪʘ, ʢʲʜʝʪʦ ʠʤʘ ʧʨʦʷʚʝʥʠ ʩʨʫʪʚʘʥʠʷ, ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʠʩʢʦʚʠ ʠ ʚ 

ʙʲʜʝʱʝ. ʇʦ ʚʨʝʤʝ ʥʘ ʧʦʣʝʚʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʪʨʷʙʚʘ ʜʘ ʩʝ ʫʩʪʘʥʦʚʠ ʠ ʠʟʷʩʥʠ 

ʩʣʝʜʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ: 

 

            
 

ʌʠʛ. 3.1.1. ʆʩʥʦʚʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 

ʩʨʫʪʠʱʝʥ  ʩʢʣʦʥ: ʟʦʥʘ ʥʘ ʚʲʟʥʠʢʚʘʥʝ, 

ʟʦʥʘ ʥʘ ʪʨʘʥʩʧʦʨʪ,  ʟʦʥʘ ʥʘ ʘʢʫʤʫʣʘʮʠʷ 

(Dorren et al., 2011b) 

ʌʠʛ. 3.1.2. ʇʨʠʤʝʨ ʟʘ ʩʨʫʪʠʱʝ ʚ ʃʘ ɻʠʥʛʝʪʘ, 

ʀʩʧʘʥʠʷ (Ruiz-Carulla et al. 2015). 

ʊʨʘʝʢʪʦʨʠʠʪʝ ʥʘ ʛʦʣʝʤʠʪʝ ʙʣʦʢʦʚʝ ʩʘ 

ʨʘʟʧʨʲʩʥʘʪʠ ʩʣʝʜ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʦʪ ʫʜʘʨʘ ʥʘ 

ʩʢʘʣʥʘʪʘ ʤʘʩʘ ʚ ʧʦʚʲʨʭʥʦʩʪʪʘ. ʇʦ-ʤʘʣʢʠʪʝ ʦʪ-

ʣʦʤʢʠ ʩʝ ʦʪʣʘʛʘʪ ʚ ʙʣʠʟʦʩʪ ʜʦ ʟʦʥʘʪʘ ʥʘ 

ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʩʨʫʪʠʱʝʪʦ.   

 

 



˗́̑̓̏̄̑́̉̑́̎̆̕ ̎́ ̠̄̆̏̌̏̇̋̉ ̑̉̒̋ ̅̆̋̆̍̃̑̉ φτυϊ ̄Ȣ 

 

ɻʝʦʣʦʛʠʯʝʩʢʠ ʠʥʩʪʠʪʫʪ - ɹɸʅ ̒̓̑Ȣ 139 
 

ʇʦʨʘʜʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʤʥʦʛʦʙʨʦʡʥʘ ʠ ʩʣʦʞʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʘʩʘʝʱʘ 

ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʛʝʦʣʦʞʢʠ, ʛʝʦʤʦʨʬʦʣʦʞʢʠ ʠ ʪʝʢʪʦʥʩʢʠ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʚʩʝʢʠ 

ʩʢʘʣʝʥ ʤʘʩʠʚ, ʧʨʠ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝʪʦ ʚ ʜʨʝʙʝʥ ʤʘʱʘʙ ʥʠʝ ʠʟʧʦʣʟʚʘʤʝ ʦʧʨʦʩʪʝʥʘʪʘ 

ʤʝʪʦʜʦʣʦʛʠʷ, ʧʨʠʣʦʞʝʥʘ ʦʪ Antoniou & Lekkas (2010). ʊʷ ʚʢʣʶʯʚʘ ʩʣʝʜʥʘʪʘ ʚʭʦʜʥʘ  

ʠʥʬʦʨʤʘʮʠʷ:  

V ʛʝʦʣʦʞʢʘ ʠʥʬʦʨʤʘʮʠʷ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʘʥʘʣʠʟ ʥʘ ʩʪʨʦʝʞʘ ʟʘ ʠʟʙʨʘʥʘʪʘ ʦʙʣʘʩʪ, 

V ʛʝʦʤʦʨʬʦʣʦʞʢʘ ʠʥʬʦʨʤʘʮʠʷ ʢʘʪʦ ʲʛʲʣ ʥʘ ʥʘʢʣʦʥʘ, ʝʢʩʧʦʟʠʮʠʷ ʥʘ ʩʢʣʦʥʘ ʠ 

ʜʨ., 

V ʟʦʥʘ ʥʘ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘ ʩʢʘʣʥʠʪʝ ʙʣʦʢʦʚʝ, ʠ 

V ʘʨʭʠʚʥʠ ʟʘʧʠʩʠ ʦʪ ʩʨʫʪʠʱʥʠ ʩʲʙʠʪʠʷ. 

 

ʇʨʠ ʧʦ-ʜʝʪʘʡʣʥʦʪʦ ʦʮʝʥʷʚʘʥʝ ʥʘ ʧʦʜʘʪʣʠʚʦʩʪʪʘ (ʧʦʪʝʥʮʠʘʣʘ), ʥʠʝ ʧʨʝʜʣʘ-

ʛʘʤʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʤʦʜʝʣʲʪ, ʧʨʝʜʣʦʞʝʥ ʦʪ Dong, Xu & Zhang (2014) ʟʘ ʦʮʝʥʢʘ ʥʘ 

ʩʨʫʪʠʱʥʘʪʘ ʦʧʘʩʥʦʩʪ. ʆʮʝʥʢʘʪʘ R ʚʢʣʶʯʚʘ ʥʷʢʦʣʢʦ ʩʪʲʧʢʠ: 

1. ʆʮʝʥʢʘ ʥʘ ʠʟʪʦʯʥʠʢʘ ʥʘ ʩʨʫʪʚʘʥʝʪʦ/ʟʦʥʘʪʘ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝ H (hazard source) 

2. ʇʲʪʷ ʥʘ ʜʚʠʞʝʥʠʝ ʥʘ ʩʢʘʣʥʠʷ ʙʣʦʢ P (falling path) 

3. ɼʝʩʪʘʙʠʣʠʟʠʨʘʱʠ ʬʘʢʪʦʨʠ T (triggering factors) 

4. ʄʝʨʢʠ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʩʨʫʪʠʱʘ (ʫʢʨʝʧʠʪʝʣʥʠ ʤʝʨʢʠ) M 

(mitigation measures) 
 

ʆʧʘʩʥʦʩʪʪʘ ʩʝ ʠʟʯʠʩʣʷʚʘ ʧʦ ʬʦʨʤʫʣʘʪʘ:  
 

Ὑ Ὄ ὖ‚ Ὕ ὓ 
 

ʂʲʜʝʪʦ ‚ ʝ ʧʘʨʘʤʝʪʲʨ, ʚʘʨʠʨʘʱ ʦʪ 0 ʜʦ 1, ʢʦʡʪʦ ʧʦʢʘʟʚʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ 

ʢʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʪʘ Fs ʥʘ ʟʦʥʘʪʘ ʥʘ ʦʙʨʫʰʚʘʥʝ ʠ ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ 

(ʚʠʜʘ, ʪʠʧʘ) ʥʘ ʩʢʣʦʥʘ.  

ʊʘʙʣ. 3.2. ɹʲʨʟʘ ʩʪʘʥʜʘʨʪʥʘ ʧʨʝʮʝʥʢʘ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʩʢʘʣʝʥ ʩʢʣʦʥ (Dong et al., 2014) 

ʉʪʘʙʠʣʠʪʝʪ  ʅʘʢʣʦʥ 

ʥʘ ʩʢʣʦ-

ʥʘ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ 

ʧʫʢʥʘʪʠʥʠʪʝ 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 

ʠʟʪʦʯʥʠʢʘ ʥʘ ʩʨʫʪʠʱʥʘʪʘ 

ʦʧʘʩʥʦʩʪ 

ʅʘʧʲʣʥʦ 

ʥʝʩʪʘʙʠʣʝʥ 

>45 ɻʣʘʚʥʠʪʝ ʧʫʢʥʘʪʠʥʠ ʩʘ ʦʪ-

ʚʦʨʝʥʠ, ʯʘʩʪʠʯʥʦ ʟʘʧʲʣ-

ʥʝʥʘ ʩ ʦʪʣʦʤʢʠ, ʠ ʢʦʤʙʠ-

ʥʘʮʠʷʪʘ ʦʪ ʧʫʢʥʘʪʠʥʠ ʝ 

ʤʥʦʛʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ 

ɺʠʜʠʤʠ ʜʝʬʦʨʤʘʮʠʠ ʠ ʦʙ-

ʨʫʚhʘʥʝ, ʢʘʪʝʛʦʨʠʷ ʥʘ ʥʘ-

ʧʲʣʥʦ ʦʪʜʝʣʝʥ ʙʣʦʢ ʦʪ ʤʘ-

ʩʠʚʘ (ʠʣʠ ʛʨʫʧʘ ʦʪ ʦʪʜʝʣʝʥʠ 

ʙʣʦʢʦʚʝ), ʣʝʞʘʱ ʚʲʨʭʫ ʢʚʘ-

ʪʝʨʥʝʨʥʦ ʧʦʢʨʠʪʠʝ.  

ʅʝʩʪʘʙʠʣʝʥ 35-45 ʆʩʥʦʚʥʠʪʝ ʧʫʢʥʘʪʠʥʠ ʩʘ ʏʘʩʪʠʯʥʦ ʚʠʜʠʤʘ ʜʝʬʦʨʤʘ-
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ʣʝʢʦ ʦʪʚʦʨʝʥʠ, ʢʦʤʙʠʥʘʮʠ-

ʪ̫ʘ ʥʘ ʧʫʢʥʘʪʠʥʥʠʪʝ ʩʠʩʪʝ-

ʤʠ ʝ ʦʪ ʤʥʦʛʦ ʥʝʙʣʘʛʦʧʨʠ-

ʷʪʥʘ ʜʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ 

ʮʠʷ ʠʣʠ ʦʙʨʫʰʚʘʥʝ 

ʏʘʩʪʠʯʥʦ  

ʥʝʩʪʘʙʠʣʝʥ  

30-35 ʇʫʢʥʘʪʠʥʠʪʝ ʩʘ ʟʘʪʚʦʨʝʥʠ, 

ʛʣʘʚʥʠʪʝ ʧʫʢʥʘʪʠʥʠ ʠʤʘʪ 

ʚʠʩʦʢ ʧʨʦʮʝʥʪ ʥʘ 

ʩʚʲʨʟʘʥʦʩʪ, ʢʦʤʙʠʥʘʮʠʷ ʥʘ 

ʧʫʢʥʘʪʠʥʠʪʝ ʥʝ ʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ  

ʅʷʤʘ ʚʠʜʠʤʠ ʜʝʬʦʨʤʘʮʠʠ 

ʠʣʠ ʦʙʨʫʰʚʘʥʠʷ.       

 

ʊʘʙʣʠʮʘ 3.3: ʂʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʩʨʫʪʠʱʥʠ ʧʨʦʷʚʣʝʥʠʷ (Dong et al., 2014) 

ʊʦʯʢʠ R  60ÒR<100  30ÒR<60  R 30  

ʈʝʡʪʠʥʛ   ʚʠʩʦʢ  ʩʨʝʜʝʥ ʥʠʩʲʢ 

ʤʝʨʢʠ ʟʘ 

ʩʤʝʢʯʘʚʘʥʝ ʥʘ 

ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʦʪ 

ʩʨʫʪʠʱʘ 

ɸʢʪʠʚʥʘ ʟʘʱʠʪʘ ʩ 

ʘʥʢʝʨʠʨʘʥʝ ʥʘ ʠʟ-

ʪʦʯʥʠʢʘ   

ʇʘʩʠʚʥʘ ʟʘʱʠʪʘ ʩ 

ʧʦʯʠʩʪʚʘʥʝ (ʧʨʝ-

ʚʘʥʪʠʚʥʦ ʦʙʨʫ-h

ʚʘʥʝ) ʥʘ  ʯʘʩʪ ʦʪ 

ʠʟʪʦʯʥʠʢʘ 

ʆʩʥʦʚʥʦ ʧʨʝʚʘʥʪʠʚʥʦ ʦʙ-

ʨʫʚhʘʥʝ, ʙʝʟ ʤʨʝʞʠ ʠʣʠ 

ʘʥʢʝʨʠʨʘʥʝ.    

 

ʇʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʩʨʫʪʠʱʥʘʪʘ ʦʧʘʩʥʦʩʪ ʩʘ ʦʮʝʥʝʥʠ ʩʢʘʣʥʠʪʝ ʦʪʢʦʩʠ, ʟʦʥʠʪʝ 

ʥʘ ʪʨʘʥʩʧʦʨʪ ʠ ʘʢʫʤʫʣʘʮʠʷ ʥʘ ʧʘʜʥʘʣʠʪʝ ʩʢʘʣʥʠ ʙʣʦʢʦʚʝ (Stock et al. 2012; Melzner 

et al. 2011a,b; Ravanel et al., 2012; Sasaki et al., 2002 ʠ ʜʨ.). ɼʘʜʝʥʠ ʩʘ 2 ʩʪʦʡʥʦʩʪʠ ʟʘ 

ʩʨʫʪʠʱʥʘʪʘ ʦʧʘʩʥʦʩʪ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʜʘʥʥʠʪʝ, ʩ ʢʦʠʪʦ ʨʘʟʧʦʣʘʛʘʤʝ ʟʘ ʯʝʩʪʦʪʘʪʘ ʥʘ 

ʧʨʦʷʚʣʝʥʠʷʪʘ, ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʦʙʝʤʠ ʥʘ ʦʙʨʫʰʝʥʠʪʝ ʤʘʩʠ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʩʢʘʣʥʠʷ 

ʤʘʩʠʚ ʧʦ ʧʦʢʘʟʘʪʝʣʷ RMR, ʘ ʩʲʱʦ ʪʘʢʘ ʠ ʜʨʫʛʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʩʢʘʣʥʠʷ ʤʘʩʠʚ 

(Japan Road Society, 2000). ʀʟʧʦʣʟʚʘʥʠʪʝ ʧʨʠ ʦʮʝʥʢʘʪʘ ʩʪʦʡʥʦʩʪʠ ʥʘ ʩʨʫʪʠʱʥʘʪʘ 

ʦʧʘʩʥʦʩʪ ʩʘ ʧʦʢʘʟʘʥʠ ʚ ʪʘʙʣʠʮʘ 3.4.  

ʊʘʙʣ. 3.4. ʂʘʪʝʛʦʨʠʟʘʮʠʷ ʥʘ ʩʢʘʣʥʠʷ ʦʪʢʦʩ ʠ ʧʦʜʥʦʞʠʝʪʦ ʤʫ ʧʦ ʩʨʫʪʠʱʥʘ ʦʧʘʩʥʦʩʪ   

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʩʢʘʣʥʠʷ ʦʪʢʦʩ ʠ ʧʦʜʥʦʞʠʝʪʦ ʤʫ ʉʪʝʧʝʥ ʊʦʯʢʠ 

ʅʘʣʠʯʠʝ ʥʘ ʩʣʝʜʠ ʦʪ ʩʪʘʨʠ ʦʙʨʫʰʚʘʥʠʷ ʧʦ ʩʢʣʦʥʘ ʙʝʟ ʩʣʝʜʠ ʦʪ 

ʩʲʚʨʝʤʝʥʥʘ ʜʝʡʥʦʩʪ; ʚʲʟʤʦʞʥʠ ʩʨʫʪʠʱʥʠ ʷʚʣʝʥʠʷ ʩ ʦʙʝʤ ʧʦʜ 

10 m
3  
ʧʦ ʚʨʝʤʝ ʥʘ ʝʢʩʪʨʝʤʥʠ ʩʠʪʫʘʮʠʠ ʦʪ ʧʨʠʨʦʜʝʥ ʠʣʠ 

ʪʝʭʥʦʛʝʥʝʥ ʧʨʦʠʟʭʦʜ 

 

ʅʠʩʢʘ 

 

 

1 

ʅʘʣʠʯʠʝ ʥʘ ʩʣʝʜʠ ʦʪ ʩʪʘʨʠ ʦʙʨʫʰʚʘʥʠʷ ʧʦ ʩʢʣʦʥʘ ʙʝʟ ʩʣʝʜʠ ʦʪ 

ʩʲʚʨʝʤʝʥʥʘ ʜʝʡʥʦʩʪ; ʚʲʟʤʦʞʥʠ ʩʨʫʪʠʱʥʠ ʷʚʣʝʥʠʷ ʩ ʦʙʝʤ ʥʘʜ 

10 m
3  
ʧʦ ʚʨʝʤʝ ʥʘ ʝʢʩʪʨʝʤʥʠ ʩʠʪʫʘʮʠʠ ʦʪ ʧʨʠʨʦʜʝʥ ʠʣʠ 

ʪʝʭʥʦʛʝʥʝʥ ʧʨʦʠʟʭʦʜ 

 

 

 

2 

ʅʠʩʢʘ ʯʝʩʪʦʪʘ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʠ/ʠʣʠ ʚʲʟʤʦʞʥʠ ʦʙʝʤʠ ʥʘ 

ʦʙʨʫʰʝʥʠ ʤʘʩʠ ʧʦʜ 10 m
3  
ʠ/ʠʣʠ RMR=40-60 

 

ʉʨʝʜʥʘ 
 

3 

ʉʨʝʜʥʘ ʯʝʩʪʦʪʘ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʠ/ʠʣʠ ʚʲʟʤʦʞʥʠ ʦʙʝʤʠ ʥʘ 

ʦʙʨʫʰʝʥʠ ʤʘʩʠ ʦʢʦʣʦ 10 m
3  
ʠ/ʠʣʠ RMR=20-40 

 

 

 

 

4 
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ɺʠʩʦʢʘ ʯʝʩʪʦʪʘ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʠ/ʠʣʠ ʚʲʟʤʦʞʥʠ ʦʙʝʤʠ ʥʘ 

ʦʙʨʫʰʝʥʠ ʤʘʩʠ ʥʘʜ 10 m
3  
ʠ/ʠʣʠ RMR<20   

 

ɺʠʩʦʢʘ 

 

 

5 

 

3.1.5. ʉʚʣʘʯʠʱʘ 

ʂʨʠʪʝʨʠʠ, ʦʪʨʘʟʷʚʘʱʠ ʥʷʢʦʠ ʦʩʥʦʚʥʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʧʨʦʷʚʘʪʘ ʥʘ 

ʩʚʣʘʯʠʱʘ, ʜʝʡʩʪʚʘʱʠʪʝ ʬʘʢʪʦʨʠ ʠ ʧʦʩʣʝʜʩʪʚʠʷʪʘ ʦʪ ʪʷʭ 

ʇʦʨʘʜʠ ʬʘʢʪʘ, ʯʝ ʥʘʡ-ʤʥʦʛʦ ʚʥʠʤʘʥʠʝ ʠ ʜʝʙʘʪʠ ʚ ʩʚʝʪʦʚʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʠ 

ʥʘʫʯʝʥ ʦʧʠʪ ʩʝ ʦʙʨʲʱʘ ʥʘ ʦʮʝʥʷʚʘʥʝʪʦ ʥʘ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʦʪ ʝʢʟʦʛʝʥʥʠʪʝ ʛʨʘ-

ʚʠʪʘʮʠʦʥʥʠ ʷʚʣʝʥʠʷ - ʩʨʫʪʠʱʘ, ʢʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ ʠ ʥʘʡ-ʚʝʯʝ ʩʚʣʘʯʠʱʘ, ʟʘ ʢʨʠ-

ʪʝʨʠʠʪʝ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʠʪʝ ʠ ʬʘʢʪʦʨʠʪʝ, ʠʛʨʘʝʱʠ ʨʦʣʷ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʚʣʘ-

ʯʠʱʥʘʪʘ ʦʧʘʩʥʦʩʪ ʚ ʩʪʨʘʥʘʪʘ, ʝ ʦʪʜʝʣʝʥʦ ʧʦ-ʩʧʝʮʠʘʣʥʦ ʤʷʩʪʦ ʠ ʜʝʪʘʡʣʥʦ ʦʧʠʩʘʥʠʝ. 

Å ʏʝʩʪʦʪʘ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʥʘ ʛʦʣʝʤʠ ʩʚʣʘʯʠʱʘ 

ʊʦʟʠ ʢʨʠʪʝʨʠʡ ʦʪʨʘʟʷʚʘ ʩʚʣʘʯʠʱʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʚ ʩʨʘʚʥʠʪʝʣʥʦ ʝʜʥʦʨʦʜʥʠ 

ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠ ʫʩʣʦʚʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʮʠʢʣʠʯʥʦʩʪʪʘ ʧʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ 

ʘʢʪʠʚʥʠʷ ʩʪʘʜʠʡ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʚʣʘʯʠʱʥʠʷ ʧʨʦʮʝʩ ʚ ʜʘʜʝʥ ʨʘʡʦʥ ʩʘ ʦʪʜʝʣʝʥʠ 

ʪʨʠ ʛʨʫʧʠ ʪʝʨʝʥʠ, ʩʲʦʪʚʝʪʥʦ ʩ: 

ʚʠʩʦʢʘ ʯʝʩʪʦʪʘ  - 1 ʩʚʣʘʯʠʱʝ ʟʘ 10 ʛʦʜ. ʧʝʨʠʦʜ;  

ʩʨʝʜʥʘ ʯʝʩʪʦʪʘ  - 1 ʩʚʣʘʯʠʱʝ ʟʘ 30 ʛʦʜ. ʧʝʨʠʦʜ;  

ʥʠʩʢʘ ʯʝʩʪʦʪʘ  - 1 ʩʚʣʘʯʠʱʝ ʟʘ 100 ʛʦʜ. ʧʝʨʠʦʜ. 

Å ʉʢʦʨʦʩʪ ʥʘ ʩʚʣʠʯʘʥʝ 

ʆʧʘʩʥʦʩʪʪʘ ʦʪ ʩʚʣʘʯʠʱʘʪʘ ʩʝ ʧʦʚʠʰʘʚʘ ʚʲʚ ʬʫʥʢʮʠʷ ʥʘ ʩʢʦʨʦʩʪʪʘ ʥʘ ʜʝʬʦʨ-

ʤʠʨʘʥʝ ʠ ʧʨʝʤʝʩʪʚʘʥʝ ʧʨʝʟ ʘʢʪʠʚʥʠʷ ʩʪʘʜʠʡ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʨʦʮʝʩʘ. ʉʧʦʨʝʜ ʪʦʟʠ 

ʢʨʠʪʝʨʠʡ ʩʚʣʘʯʠʱʥʘʪʘ ʜʠʥʘʤʠʢʘ ʩʝ ʦʮʝʥʷʚʘ ʥʘ 3 ʩʪʝʧʝʥʠ:  

ʚʠʩʦʢʘ ʩʪʝʧʝʥ  - ʩʢʦʨʦʩʪ  >10 ʤ/ʛ;  

ʩʨʝʜʥʘ ʩʪʝʧʝʥ  - ʩʢʦʨʦʩʪ  1-10 ʤ/ʛ;  

ʥʠʩʢʘ ʩʪʝʧʝʥ - ʩʢʦʨʦʩʪ  <1 ʤ/ʛ. 

Å ɺʣʠʷʥʠʝ ʥʘ ʜʝʩʪʘʙʠʣʠʟʠʨʘʱʠ ʬʘʢʪʦʨʠ 

ʆʪʨʘʟʝʥʦ ʝ ʢʦʤʙʠʥʠʨʘʥʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦ-ʚʘʞʥʠʪʝ ʬʘʢʪʦʨʠ. ʊʦ ʝ ʛʨʘʜʠ-

ʨʘʥʦ ʚ 3 ʩʪʝʧʝʥʠ: 
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ʚʠʩʦʢʘ ʩʪʝʧʝʥ - ʩʲʯʝʪʘʚʘ ʘʢʪʠʚʥʘ ʝʨʦʟʠʷ ʠʣʠ ʘʙʨʘʟʠʷ ʩʲʩ ʩʢʦʨʦʩʪ > 1 ʤ/ʛ, ʩʝ-

ʠʟʤʠʯʥʦʩʪ  I>VI I I  ʩʪ. (MSK-64), ʠʥʪʝʥʟʠʚʥʘ ʪʝʭʥʦʛʝʥʥʘ ʜʝʡʥʦʩʪ (ʦʪʢʨʠʪ ʜʦʙʠʚ, 

ʦʚʦʜʥʷʚʘʥʝ ʠ ʜʨ.), ʛʦʣʝʤʠ ʘʤʧʣʠʪʫʜʠ ʚ ʥʠʚʦʪʦ ʥʘ ʦʪʢʨʠʪʠ ʚʦʜʦʝʤʠ ʠʣʠ ʨʝʢʠ. 

ʩʨʝʜʥʘ ʩʪʝʧʝʥ - ʝʨʦʟʠʦʥʥʦ ʠʣʠ ʘʙʨʘʟʠʦʥʥʦ ʨʫʰʝʥʝ ʥʘ ʙʨʝʛʦʚʝʪʝ ʩʲʩ ʩʢʦʨʦʩʪ 

0,1- 1 ʤ/ʛ, ʩʝʠʟʤʠʯʥʦʩʪ I =VII -VIII ʩʪ., ʧʨʦʜʲʣʞʠʪʝʣʥʠ ʚʘʣʝʞʠ ʠ ʜʨ. 

ʥʠʩʢʘ ʩʪʝʧʝʥ - ʩʣʘʙʘ ʝʨʦʟʠʷ, ʩʝʠʟʤʠʯʥʦʩʪ I <VI I  ʩʪ., ʦʪʜʝʣʥʠ ʠʟʢʦʧʠ ʠʣʠ 

ʥʘʩʠʧʠ. 

Å ʇʦʩʣʝʜʩʪʚʠʷ ʦʪ ʩʚʣʘʯʠʱʥʠʪʝ ʧʨʦʮʝʩʠ 

ʅʘʥʝʩʝʥʠʪʝ ʧʨʝʢʠ ʠ ʢʦʩʚʝʥʠ ʱʝʪʠ, ʢʘʢʪʦ ʠ ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʟʘʛʫʙʠ ʦʪ ʘʢʪʠʚ-

ʥʠʪʝ ʩʚʣʘʯʠʱʘ ʩʘ ʨʘʟʜʝʣʝʥʠ ʥʘ 3 ʛʨʫʧʠ: 

ʪʝʞʢʠ ʧʦʩʣʝʜʩʪʚʠʷ - ʨʘʟʨʫʰʝʥʠ ʛʨʫʧʠ ʩʛʨʘʜʠ, ʛʦʣʝʤʠ ʩʲʦʨʲʞʝʥʠʷ ʠ ʢʦʤʫ-

ʥʠʢʘʮʠʠ, ʧʨʝʫʩʪʘʥʦʚʝʥ ʜʦʙʠʚ ʥʘ ʧʦʣʝʟʥʠ ʠʟʢʦʧʘʝʤʠ, ʧʨʝʢʲʩʚʘʥʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠ 

ʚʨʲʟʢʠ; 

ʩʨʝʜʥʠ ʧʦʩʣʝʜʩʪʚʠʷ - ʨʘʟʨʫʰʝʥʠ ʝʜʠʥʠʯʥʠ ʩʛʨʘʜʠ, ʜʝʬʦʨʤʠʨʘʥʠ ʩʲʦʨʲʞʝ-

ʥʠʷ, ʚʨʝʤʝʥʥʦ ʩʧʠʨʘʥʝ ʨʘʙʦʪʘʪʘ ʥʘ ʨʫʜʥʠʮʠ ʠʣʠ ʧʨʝʜʧʨʠʷʪʠʷ; 

ʩʣʘʙʠ ʧʦʩʣʝʜʩʪʚʠʷ - ʧʦʪʝʥʮʠʘʣʥʘ ʟʘʧʣʘʭʘ ʟʘ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ, ʧʨʦʤʠʰʣʝʥʠ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʧʝʨʠʦʜʠʯʥʠ ʜʝʬʦʨʤʘʮʠʠ ʧʦ ʧʲʪʠʱʘ ʠ ʞ.ʧ. ʣʠʥʠʠ, ʥʘʧʫʢʚʘʥʠʷ ʥʘ 

ʩʛʨʘʜʠ ʠ ʜʨ. 

ʆʮʝʥʢʘʪʘ ʥʘ ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʩʚʣʘʯʠʱʘ ʝ ʩʲʦʙʨʘʟʝʥʘ ʩ 

ʢʨʠʪʝʨʠʠʪʝ, ʟʘʣʝʛʥʘʣʠ ʚ ʅʘʮʠʦʥʘʣʥʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ ʧʨʝʚʝʥʮʠʷ ʠ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ 

ʩʚʣʘʯʠʱʘʪʘ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ, ʝʨʦʟʠʷʪʘ ʠ ʘʙʨʘʟʠʷʪʘ ʧʦ ɼʫʥʘʚ-

ʩʢʦʪʦ ʠ ʏʝʨʥʦʤʦʨʩʢʦʪʦ ʢʨʘʡʙʨʝʞʠʝ 2015-2020 ʛ. (2014 ʛ.). ʆʩʥʦʚʥʠʷʪ ʧʦʢʘʟʘʪʝʣ ʝ  

ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʩʚʣʘʯʠʱʘʪʘ (S), ʢʦʝʪʦ ʩʝ ʦʧʨʝʜʝʣʷ ʧʦ ʬʦʨʤʫʣʘʪʘ: 

S = S1 + S2   

ʢʲʜʝʪʦ S1 ʝ ʩʧʦʨʝʜ ʩʪʝʧʝʥʪʘ  ʥʘ ʘʢʪʠʚʥʦʩʪ ʧʦ ʪʘʙʣ. 3.5, S2 ʝ ʩʧʦʨʝʜ ʧʣʦʱʪʘ ʥʘ 

ʩʚʣʘʯʠʱʝʪʦ ʩʲʛʣ. ʪʘʙʣ. 3.6. ʂʨʘʡʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʚʲʟʥʠʢʚʘʥʝ ʥʘ 

ʩʚʣʘʯʠʱʘʪʘ, ʠʟʧʦʟʚʘʥʘ ʧʨʠ ʥʘʩʪʦʷʱʦʪʦ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ, ʝ ʧʦʢʘʟʘʥʘ  ʚ ʪʘʙʣ. 3.7.  
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ʊʘʙʣ. 3.5. ʉʚʣʘʯʠʱʘ ʧʦ ʩʪʝʧʝʥ ʥʘ ʘʢʪʠʚʥʦʩʪ  

ʆʧʨʝʜʝʣʝʥʠʝ ʧʦ ʩʪʝʧʝʥ ʥʘ ʘʢʪʠʚʥʦʩʪ, S1 ʪʦʯʢʠ 

ɸʢʪʠʚʥʠ, ʩ ʧʝʨʠʦʜʠʯʥʘ ʘʢʪʠʚʥʦʩʪ  4 

ʇʦʪʝʥʮʠʘʣʥʦ ʦʧʘʩʥʠ ʚ ʩʚʣʘʯʠʱʥʦ ʦʪʥʦʰʝʥʠʝ ʪʝʨʝʥʠ  3 

ʉʪʘʙʠʣʠʟʠʨʘʥʠ  1 

 

ʊʘʙʣ. 3.6. ʆʙʭʚʘʪ ʥʘ ʩʚʣʘʯʠʱʥʠʪʝ ʧʨʦʮʝʩʠ (ʩʲʛʣʘʩʥʦ ʅʘʨʝʜʙʘ 12 ʠ ʄʝʪʦʜʠʢʘʪʘ ʟʘ 

ʧʨʠʦʨʠʪʠʟʠʨʘʥʝ ʥʘ ʩʚʣʘʯʠʱʘʪʘ) 

ɺʠʜʦʚʝ ʩʚʣʘʯʠʱʘ ʧʦ ʧʣʦʱ, S2 ʪʦʯʢʠ 

ʇʣʦʱ ʥʘʜ 20000 m
2
 (ʢʣʘʩ I)  4 

ʇʣʦʱ ʦʪ 10000 ʜʦ 20000 m
2 
(ʢʣʘʩ II)  3 

ʇʣʦʱ ʦʪ 1000 ʜʦ 10000 m
2 
(ʢʣʘʩ III)  2 

ʇʣʦʱ ʧʦʜ 1000 m
2 
(ʢʣʘʩ IV)  1 

 

ʊʘʙʣ. 3.7. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʩʚʣʘʯʠʱʘ     

ʆʙʱ ʙʨʦʡ ʪʦʯʢʠ S=S1+S2 ʩʲʛʣʘʩʥʦ ʪʘʙʣʠʮʠ 

ˉˉ 2..  ʠ 2. ...  

ʉʪʝʧʝʥ ʥʘ ʦʧʘʩʥʦʩʪ ʂʣʘʩ ʥʘ 

ʦʧʘʩʥʦʩʪ 

2 ʤʥʦʛʦ ʥʠʩʢʘ 1 

3-4 ʥʠʩʢʘ 2 

5 ʩʨʝʜʥʘ 3 

6-7 ʚʠʩʦʢʘ 4 

8 ʤʥʦʛʦ ʚʠʩʦʢʘ 5 

 

 

ʆʙʱʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʪʝʨʝʥʠʪʝ ʩ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʥʘ ʦʧʘʩʥʦʩʪ 

ʦʪ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʩʚʣʘʯʠʱʘ 

ʆʪʯʠʪʘʡʢʠ ʩʲʚʢʫʧʥʦʪʦ ʚʣʠʷʥʠʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʩʢʠ, 

ʛʝʦʤʦʨʬʦʣʦʞʢʠ, ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠ ʠ ʭʠʜʨʦʛʝʦʣʦʞʢʠ ʫʩʣʦʚʠʷ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ 

ʩʪʨʘʥʘʪʘ, ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʜʝʩʪʘʙʠʣʠʟʠʨʘʱʠ ʬʘʢʪʦʨʠ ʠ ʦʩʥʦʚʥʠʪʝ ʨʝʟʫʣ-

ʪʘʪʠ ʦʪ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʷ ʘʥʘʣʠʟ ʥʘ ʩʚʣʘʯʠʱʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʧʨʝʟ ʝʜʠʥ ʧʨʦʜʲʣʞʠ-

ʪʝʣʝʥ ʚʨʝʤʝʚʠ ʧʝʨʠʦʜ, ʝ ʥʘʧʨʘʚʝʥʦ ʧʨʦʛʥʦʟʥʦ ʨʘʡʦʥʠʨʘʥʝ ʧʦ ʩʪʝʧʝʥ ʥʘ ʦʧʘʩʥʦʩʪ 

ʦʪ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʛʦʣʝʤʠ ʩʚʣʘʯʠʱʘ (ʬʠʛ. 3.1.3). ʆʪʜʝʣʝʥʠ ʩʘ 3 ʨʘʡʦʥʘ - ʩ ʚʠʩʦʢʘ, 

ʩʨʝʜʥʘ ʠ ʥʠʩʢʘ ʩʪʝʧʝʥ ʥʘ ʦʧʘʩʥʦʩʪ. 

ʄʥʦʛʦ ʨʘʡʦʥʠ ʦʪ ʩʪʨʘʥʘʪʘ ʩʘ ʟʘʩʪʨʘʰʝʥʠ ʚʲʚ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʦʪ ʧʨʦʷʚʘ ʥʘ 

ʛʦʣʝʤʠ ʩʚʣʘʯʠʱʘ. ɽʜʠʥ ʦʪ ʪʷʭ ʦʙʭʚʘʱʘ ʙʨʝʛʦʚʘʪʘ ʠʚʠʮʘ ʥʘ ʨ. ɼʫʥʘʚ ʤʝʞʜʫ ʛʨ. 

ɼʫʥʘʚʮʠ ʠ ʨ. ʀʩʢʲʨ (ʀʣʠʝʚ ʠ ʜʨ., 1992, ʌʨʘʥʛʦʚ ʠ ʜʨ. 1993.). ʉʚʣʘʯʠʱʘʪʘ ʪʫʢ ʩʘ 

ʨʘʟʚʠʪʠ ʚ ʧʣʠʦʮʝʥʩʢʠʪʝ ʛʣʠʥʝʩʪʠ ʦʪʣʦʞʝʥʠʷ, ʧʦʧʘʜʘʱʠ ʚ ʃʦʤʩʢʘʪʘ ʜʝʧʨʝʩʠʷ. 

ʍʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩʝ ʩ ʛʦʣʝʤʠ ʦʙʝʤʠ - ʥʘʜ 15 mln m
3
. ʀʤʘʪ ʧʨʦʜʲʣʞʠʪʝʣʝʥ ʧʦʜʛʦʪ-

ʚʠʪʝʣʝʥ ʧʝʨʠʦʜ, ʧʨʝʟ ʢʦʡʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʧʨʠʟʤʘ ʥʘ ʘʢʪʠʚʝʥ ʥʘʪʠʩʢ 

ʛʦʜʠʥʠ ʧʨʝʜʠ ʘʢʪʠʚʥʠʷ ʩʪʘʜʠʡ. ʋʩʪʘʥʦʚʝʥ ʝ 8 - 10 ʛʦʜʠʰʝʥ ʮʠʢʲʣ ʥʘ ʘʢʪʠʚʠʟʘʮʠʷ. 

ɺ ʨʘʡʦʥʘ ʦʢʦʣʦ ʊʫʪʨʘʢʘʥ ɼʫʥʘʚʩʢʠʷʪ ʙʨʷʛ ʝ ʠʟʛʨʘʜʝʥ ʦʪ ʥʝʦʛʝʥʩʢʠ ʛʣʠʥʠ ʩ 
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ʧʨʝʦʙʣʘʜʘʥʠʝ ʥʘ ʚʘʨʦʚʠʪʘʪʘ ʢʦʤʧʦʥʝʥʪʘ. ʊʫʢ ʩʚʣʠʯʘʥʠʷʪʘ ʩʘ ʧʦ-ʧʣʠʪʢʠ - 

ʜʲʣʙʦʯʠʥʥʠʷʪ ʠʤ ʦʙʭʚʘʪ ʝ ʚ ʛʨʘʥʠʮʠʪʝ 10-25 m, ʦʙʝʤʠʪʝ ʠʤ ʩʘ ʦʢʦʣʦ l mlnm
3
 ʠ 

ʯʝʩʪʦʪʘʪʘ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʝ ʧʦ-ʛʦʣʷʤʘ - ʧʨʝʟ 15-20 ʛʦʜʠʥʠ. ʆʩʥʦʚʥʠ ʬʘʢʪʦʨʠ ʪʫʢ 

ʩʘ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ ʠ ʪʝʭʥʦʛʝʥʥʦʪʦ ʦʚʦʜʥʷʚʘʥʝ (ʌʨʘʥʛʦʚ, 1990). ɸʢʪʠʚʥʦ ʫʯʘʩʪʠʝ 

ʚ ʩʚʣʠʯʘʥʠʷʪʘ ʧʦ ɼʫʥʘʚʩʢʠʷ ʙʨʷʛ ʠʤʘʪ ʣʴʦʩʲʪ ʠ ʥʝʦʛʝʥʩʢʠʪʝ ʩʝʜʠʤʝʥʪʠ. 

ʇʦ ʏʝʨʥʦʤʦʨʩʢʦʪʦ ʢʨʘʡʙʨʝʞʠʝ ʩ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʦʧʘʩʥʦʩʪ ʩʘ ʫʯʘʩʪʲʮʠʪʝ 

ɹʘʣʯʠʢ-ʂʘʚʘʨʥʘ, ɿʣʘʪʥʠ ʧʷʩʲʮʠ-ʂʨʘʥʝʚʦ, ʈʘʚʜʘ, ʉʘʨʘʬʦʚʦ (ɺʲʨʙʘʥʦʚ ʠ ʜʨ.,1997, 

ʉʪʘʢʝʚ ʠ ʜʨ., 1994, Frangov, et all., 1996). ɺ ʩʚʣʠʯʘʥʠʷʪʘ ʫʯʘʩʪʚʘʪ ʦʩʥʦʚʥʦ ʥʝʦʛʝʥ-

ʩʢʠ ʩʝʜʠʤʝʥʪʠ ʩ ʨʘʟʣʠʯʝʥ ʣʠʪʦʣʦʞʢʠ ʩʪʨʦʝʞ. ʆʩʥʦʚʥʠ ʜʝʩʪʘʙʠʣʠʟʠʨʘʱʠ ʬʘʢʪʦʨʠ 

ʩʘ ʘʙʨʘʟʠʷʪʘ ʠ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʨʝʞʠʤʘ ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ. ʇʦ ʉʝʚʝʨʥʦʪʦ ʏʝʨʥʦ-

ʤʦʨʩʢʦ ʢʨʘʡʙʨʝʞʠʝ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʘʢʪʠʚʠʟʘʮʠʷʪʘ ʦʢʘʟʚʘʪ ʠ ʩʝʠʟʤʠʯʥʠʪʝ ʚʲʟʜʝʡʩ-

ʪʚʠʷ ʦʪ ʙʣʠʟʢʠ ʠ ʧʦ-ʜʘʣʝʯʥʠ ʦʛʥʠʱʘ (ʐʘʙʣʘ, ɺʨʘʥʯʘ). ʉʪʝʧʝʥʪʘ ʥʘ ʧʨʦʛʥʦʟʠʨʫʝ-

ʤʦʩʪ ʝ ʧʦ-ʛʦʣʷʤʘ ʚ ʩʝʚʝʨʥʘʪʘ ʯʘʩʪ (ʧʨʠ ɹʘʣʯʠʢ), ʢʲʜʝʪʦ ʥʘ ʙʘʟʘʪʘ ʥʘ ʠʟʤʝʥʝʥʠʝʪʦ 

ʥʘ ʥʠʚʦʪʦ ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ, ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʘʚʷʪ ʢʨʘʪʢʦʩʨʦʯʥʠ ʧʨʦʛʥʦʟʠ.  

ʉʚʣʘʯʠʱʘʪʘ ʧʨʠ ʉʘʨʘʬʦʚʦ ʠ ʈʘʚʜʘ ʩʘ ʩʲʩ ʩʨʘʚʥʠʪʝʣʥʦ ʧʦ-ʧʣʠʪʢʠ ʭʣʲʟʛʘʪʝʣ-

ʥʠ ʧʦʚʲʨʭʥʠʥʠ - ʦʢʦʣʦ 15 m; ʧʦ ʉʝʚʝʨʥʦʪʦ ʏʝʨʥʦʤʦʨʩʢʦ ʢʨʘʡʙʨʝʞʠʝ ʪʝ ʩʘ ʧʦ-

ʩʣʦʞʥʠ ʠ ʠʤʘʪ ʝʪʘʞʥʦ ʨʘʟʧʦʣʦʞʝʥʠʝ - ʜʲʣʙʦʢʦ ʨʘʟʧʦʣʦʞʝʥʘ ʭʣʲʟʛʘʪʝʣʥʘ ʧʦʚʲʨʭ-

ʥʠʥʘ ʠ 1 - 2 ʧʦ-ʧʣʠʪʢʠ ʭʣʲʟʛʘʪʝʣʥʠ ʧʦʚʲʨʭʥʠʥʠ, ʢʘʪʦ ʘʢʪʠʚʠʟʘʮʠʠ ʩʪʘʚʘʪ ʦʩʥʦʚʥʦ 

ʚ ʧʦ-ʛʦʨʥʠʪʝ ʥʠʚʘ. ʅʘʙʣʶʜʘʚʘʥʘʪʘ ʯʝʩʪʦʪʘ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʪʫʢ ʝ ʩʨʝʜʥʦ ʥʘ ʚʩʝʢʠ 4 - 

6 ʛʦʜʠʥʠ. 

ɼʨʫʛ ʦʧʘʩʝʥ ʩʚʣʘʯʰʮʝʥ ʨʘʡʦʥ ʝ ʜʦʣʠʥʘʪʘ ʥʘ ʥʘ ʨ. ʏʝʨʥʘ ʚ ʈʦʜʦʧʠʪʝ (ʀʣʠʝʚ 

ʠ ʜʨ., 1993).  ʇʦ ʩʪʨʲʤʥʠʪʝ Ⱬ ʩʢʣʦʥʦʚʝ, ʠʟʛʨʘʜʝʥʠ ʦʪ ʝʣʫʚʠʘʣʥʦ-ʜʝʣʫʚʠʘʣʥʠ ʤʘʪʝ-

ʨʠʘʣʠ ʤʦʛʘʪ ʜʘ ʚʲʟʥʠʢʥʘʪ ʚʥʝʟʘʧʥʠ ʩʚʣʠʯʘʥʠʷ, ʩ ʚʠʩʦʢʘ ʩʢʦʨʦʩʪ ʠ ʪʨʫʜʥʘ 

ʧʨʦʛʥʦʟʠʨʫʝʤʦʩʪ ʧʨʠ ʣʠʧʩʘ ʥʘ ʚʠʜʠʤʠ ʙʝʣʝʟʠ ʧʦ ʚʨʝʤʝ ʥʘ ʧʦʜʛʦʪʚʠʪʝʣʥʠʷ ʝʪʘʧ. 

ɺ ʀʩʢʲʨʩʢʦʪʦ ʜʝʬʠʣʝ, ʯʠʠʪʦ ʩʪʨʲʤʥʠ ʩʢʣʦʥʦʚʝ ʩʘ ʠʟʛʨʘʜʝʥʠ ʦʪ ʧʘʣʝʦʟʦʡʩʢʠ 

ʤʝʪʘʤʦʨʬʥʠ ʩʢʘʣʠ, ʧʦʢʨʠʪʠ ʦʪ ʜʝʙʝʣ ʩʣʦʡ ʝʣʫʚʠʘʣʥʦ-ʜʝʣʫʚʠʘʣʥʠ ʤʘʪʝʨʠʘʣʠ, 

ʩʚʣʠʯʘʥʠʷʪʘ ʩʘ ʩʲʱʦ ʪʨʫʜʥʦ ʧʨʦʛʥʦʟʠʨʫʝʤʠ ʠ ʤʦʛʘʪ ʜʘ ʠʤʘʪ ʪʝʞʢʠ ʠʢʦʥʦʤʠʯʝʩʢʠ 

ʧʦʩʣʝʜʩʪʚʠʷ. 

ʄʥʦʛʦ ʛʦʣʝʤʠ ʩʚʣʘʯʠʱʘ ʩʲʧʲʪʩʪʚʘʪ ʨʘʡʦʥʠʪʝ ʩ ʠʥʪʝʥʟʠʚʝʥ ʚʲʛʣʝʜʦʙʠʚ 

(ʄʘʨʠʮʘ-ʠʟʪʦʢ, ʇʝʨʥʠʢ, ʆʨʘʥʦʚʦ, ɹʨʝʞʘʥʠ). ɺʲʟʥʠʢʚʘʪ ʢʘʢʪʦ ʧʦ ʙʦʨʪʦʚʝʪʝ ʥʘ ʦʪ-

ʢʨʠʪʠʪʝ ʨʫʜʥʠʮʠ (ʄʘʨʠʮʘ-ʠʟʪʦʢ, ʇʝʨʥʠʢ, ɹʨʝʞʘʥʠ, ʅʝʜʝʣʠʱʝ), ʪʘʢʘ ʠ ʚʩʣʝʜʩʪʚʠʝ 

ʧʨʦʧʘʜʘʥʝ ʥʘʜ ʤʠʥʥʠ ʠʟʨʘʙʦʪʢʠ (ʇʝʨʥʠʢ, ʆʨʘʥʦʚʦ, ɹʨʝʞʘʥʠ). ɺ ʩʚʣʠʯʘʥʠʷʪʘ 
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ʫʯʘʩʪʚʘʪ ʦʩʥʦʚʥʦ ʥʝʦʛʝʥʩʢʠ (ʄʘʨʠʮʘ-ʠʟʪʦʢ, ʉʠʤʠʪʣʠʡʩʢʘ ʢʦʪʣʦʚʠʥʘ) ʠ ʧʘʣʝʦ-

ʛʝʥʩʢʠ ʩʝʜʠʤʝʥʪʠ (ɹʨʝʞʘʥʩʢʘ ʠ ʇʝʨʥʠʰʢʘ ʢʦʪʣʦʚʠʥʠ). ʇʦʜʭʦʜʷʱʠ ʫʩʣʦʚʠʷ 

ʩʲʱʝʩʪʚʫʚʘʪ ʠ ʚ ʉʠʤʠʪʣʠʡʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ (ɼʦʙʨʝʚ, 1997; Dobrev, 1995; Dobrev & 

Boykova, 1998), ʢʲʜʝʪʦ ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʛʦʣʝʤʠ ʩʚʣʘʯʠʱʘ ʝ ʦʙʫʩʣʦʚʝʥʘ 

ʦʪ ʚʠʩʦʢʘʪʘ ʩʝʠʟʤʠʯʥʘ ʘʢʪʠʚʥʦʩʪ, ʣʠʥʝʡʥʘʪʘ ʝʨʦʟʠʷ ʠ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʨʝʞʠʤʘ ʥʘ 

ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ. 

ʈʘʡʦʥʠ ʩʲʩ ʩʨʝʜʥʘ ʩʪʝʧʝʥ ʥʘ ʦʧʘʩʥʦʩʪ ʩʘ ʦʢʨʘʡʥʠʪʝ ʯʘʩʪʠ ʥʘ ʉʦʬʠʡʩʢʘʪʘ 

ʢʦʪʣʦʚʠʥʘ (ɹʝʨʦʚ ʠ ʌʨʘʥʛʦʚ, 1997), ʶʞʥʘʪʘ ʯʘʩʪ ʥʘ ʇʝʨʥʠʰʢʘʪʘ ʢʦʪʣʦʚʠʥʘ, 

ɹʦʙʦʚʜʦʣʩʢʦ, ʜʦʣʠʥʘʪʘ ʥʘ ʨ. ʄʝʩʪʘ, ʯʘʩʪʠ ʦʪ ʎʝʥʪʨʘʣʥʠʪʝ ʠ ʀʟʪʦʯʥʠ ʈʦʜʦʧʠ, 

ʏʝʨʥʦʤʦʨʩʢʦʪʦ ʢʨʘʡʙʨʝʞʠʝ ʤʝʞʜʫ ʥ. ɻʘʣʘʪʘ ʠ ʥ. ɽʤʠʥʝ, ʜʦʣʠʥʘʪʘ ʥʘ ʨ. ɼʚʦʡʥʠʮʘ 

ʚ ʀʟʪʦʯʥʠʷ ɹʘʣʢʘʥ, ʚʫʣʢʘʥʦʛʝʥʥʠʷʪ ʢʦʤʧʣʝʢʩ ʚ ʈʦʜʦʧʠʪʝ, ʨʘʡʦʥʠʪʝ ʦʢʦʣʦ ɺ. 

ʊʲʨʥʦʚʦ, ʷʟ. "ɸʣ. ʉʪʘʤʙʦʣʠʡʩʢʠ" ʠ ʧʨʠ ʛʨ. ʉʚʠʱʦʚ. ɻʝʦʣʦʞʢʠʪʝ ʬʦʨʤʘʮʠʠ, 

ʠʟʛʨʘʞʜʘʱʠ ʪʝʟʠ ʪʝʨʝʥʠ, ʩʘ ʧʨʝʜʠʤʥʦ ʩ ʧʘʣʝʦʛʝʥʩʢʘ ʚʲʟʨʘʩʪ: ʪʘʢʠʚʘ ʩʘ ʨʘʡʦʥʠʪʝ 

ʧʦ ʜʦʣʠʥʘʪʘ ʥʘ ʨ. ɼʚʦʡʥʠʮʘ, ʚʫʣʢʘʥʦʛʝʥʥʠʷʪ ʢʦʤʧʣʝʢʩ ʚ ʈʦʜʦʧʠʪʝ, ʄʝʩʪʝʥʩʢʠʷʪ 

ʛʨʘʙʝʥ, ʇʝʨʥʠʰʢʦ ʠ ɹʦʙʦʚʜʦʣʩʢʦ. ʉ ʥʝʦʛʝʥʩʢʘ ʚʲʟʨʘʩʪ ʩʘ ʩʢʘʣʠʪʝ ʚ ʧʝʨʠʬʝʨʥʠʪʝ 

ʫʯʘʩʪʲʮʠ ʥʘ ʉʦʬʠʡʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ, ʢʨʘʡʙʨʝʞʠʝʪʦ ʦʢʦʣʦ ʥ. ɻʘʣʘʪʘ, ʦʢʦʣʦ ɼʦʩʧʘʪ, 

ʶʞʥʘʪʘ ʯʘʩʪ ʥʘ ʄʝʩʪʝʥʩʢʠʷ ʛʨʘʙʝʥ. ʉʲʩ ʩʨʝʜʥʘ ʩʪʝʧʝʥ ʩʘ ʠ ʩʚʣʘʯʠʱʘʪʘ ʚ 

ʤʝʨʛʝʣʥʠʪʝ ʦʪʣʦʞʝʥʠʷ ʥʘ ʢʨʝʜʘʪʘ - ʦʢʦʣʦ ʷʟ. "ɸʣ. ʉʪʘʤʙʦʣʠʡʩʢʠ", ɺʝʣʠʢʦʪʲʨʥʦʚ-

ʩʢʦ ʠ ʧʨʠ ʉʚʠʱʦʚ. ʂʘʪʦ ʦʩʥʦʚʝʥ ʜʝʩʪʘʙʠʣʠʟʠʨʘʱ ʬʘʢʪʦʨ ʪʫʢ ʩʝ ʷʚʷʚʘʪ ʟʝʤʝʪʨʝ-

ʩʝʥʠʷʪʘ (ʉʚʠʱʦʚʩʢʦ ʩʚʣʘʯʠʱʝ, ʩʚʣʘʯʠʱʘ ʚ ʨʘʡʦʥʘ ʥʘ ɺ. ʊʲʨʥʦʚʦ ʠ ʉʪʨʘʞʠʮʘ), 

ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ, ʝʨʦʟʠʷʪʘ ʠ ʘʙʨʘʟʠʷʪʘ. 

ʂʲʤ ʨʘʡʦʥʠʪʝ ʩ ʥʠʩʢʘ ʩʪʝʧʝʥ ʥʘ ʦʧʘʩʥʦʩʪ ʦʪ ʛʦʣʝʤʠ ʩʚʣʘʯʠʱʘ ʩʝ ʦʪʥʘʩʷʪ 

ʛʣʘʚʥʦ ʦʢʨʘʡʥʠʪʝ ʯʘʩʪʠ ʥʘ ʧʣʘʪʘʪʘ ʚ ʉʝʚʝʨʦʠʟʪʦʯʥʘ ɹʲʣʛʘʨʠʷ (ʐʫʤʝʥʩʢʦ, ʄʘʜʘʨ-

ʩʢʦ, ʇʨʦʚʘʜʠʡʩʢʦ, ʌʨʘʥʛʝʥʩʢʦ, ʜʦʣʠʥʘ ʥʘ ʨ. ɹʘʪʦʚʘ ʠ ʜʨ.) ʠ ʠʟʛʨʘʜʝʥʠʪʝ ʦʪ ʤʝʨʛʝ-

ʣʠ ʩʢʣʦʥʦʚʝ ʚ ʇʨʝʜʙʘʣʢʘʥʘ ʠ ʧʘʣʝʦʛʝʥʩʢʠʪʝ ʠ ʤʝʟʦʟʦʡʩʢʠʪʝ ʬʣʠʰʢʠ ʬʦʨʤʘʮʠʠ ʚ 

ʎʝʥʪʨʘʣʥʠʷ ʠ ʀʟʪʦʯʥʠʷ ɹʘʣʢʘʥ. ʇʦʩʣʝʜʥʠʪʝ ʩʘ ʙʣʘʛʦʧʨʠʷʪʥʘ ʩʨʝʜʘ ʟʘ ʚʲʟʥʠʢʚʘʥʝ 

ʥʘ ʩʚʣʘʯʠʱʘ ʩ ʦʙʝʤʠ ʜʦ 1 mln m
3
. ʋʩʣʦʚʠʷ ʟʘ ʚʲʟʥʠʢʚʘʥʝ ʠʣʠ ʘʢʪʠʚʠʟʠʨʘʥʝ ʥʘ ʧʦ-

ʛʦʣʝʤʠ ʩʚʣʘʯʠʱʘ ʩʲʱʝʩʪʚʫʚʘʪ ʚ ʎʝʥʪʨʘʣʥʠʪʝ ʈʦʜʦʧʠ. ʉʣʘʙʦ ʦʧʘʩʥʠ ʩʘ ʠ ʙʣʦʢʦ-

ʚʠʪʝ ʩʚʣʘʯʠʱʘ ʧʦ ʉʝʚʝʨʥʦʪʦ ʏʝʨʥʦʤʦʨʩʢʦ ʢʨʘʡʙʨʝʞʠʝ - ʈʫʩʘʣʢʘ (ʊʘʫʢʣʠʤʘʥ), 

ʗʡʣʘʪʘ ʠ ʜʨ. 
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ʌʠʛ. 3.1.3. ʈʘʡʦʥʠʨʘʥʝ ʥʘ ʩʪʨʘʥʘʪʘ ʧʦ ʦʧʘʩʥʦʩʪ ʢʲʤ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʛʦʣʝʤʠ 

ʩʚʣʘʯʠʱʘ: 1- ʚʠʩʦʢʘ ʩʪʝʧʝʥ; 2 - ʩʨʝʜʥʘ ʩʪʝʧʝʥ; 3 - ʥʠʩʢʘ ʩʪʝʧʝʥ; 4 - ʪʝʨʝʥʠ ʙʝʟ ʦʧʘʩʥʦʩʪ ʦʪ 

ʧʨʦʷʚʘ ʥʘ ʛʦʣʝʤʠ ʩʚʣʘʯʠʱʘ; ʘ - ʩ ʦʙʝʤ ʦʪ 1 ʜʦ 10 ʤʣʥ.ʤ3
; ʙ - ʩ ʦʙʝʤ ʥʘʜ 10 ʤʣʥ.ʤ3
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ɺ ʦʩʪʘʥʘʣʘʪʘ ʯʘʩʪ ʦʪ ʢʘʨʪʘʪʘ, ʦʟʥʘʯʝʥʘ ʢʘʪʦ ʙʝʟʦʧʘʩʥʘ, ʫʩʣʦʚʠʷ ʟʘ 

ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʩʚʣʘʯʠʱʘ ʩʲʱʝʩʪʚʫʚʘʪ - ʚ ʤʥʦʛʦ ʦʪ ʪʷʭ ʩʘ ʥʘʣʠʮʝ ʧʣʠʪʢʠ ʩʚʣʠʯʘʥʠʷ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠ ʥʦʚʠ ʫʩʣʦʚʠʷ ʥʘ ʪʝʨʝʥʘ ʦʙʘʯʝ, ʥʝ ʝ ʠʟʢʣʶʯʝʥʘ ʠ ʧʨʦʷʚʘ ʥʘ 

ʝʜʠʥʠʯʥʠ ʛʦʣʝʤʠ ʩʚʣʘʯʠʱʘ. 

ʈʘʡʦʥʠʨʘʥʝʪʦ ʧʦ ʩʚʣʘʯʠʱʥʘ ʦʧʘʩʥʦʩʪ ʱʝ ʧʦʜʣʝʞʠ ʥʘ ʧʝʨʠʦʜʠʯʥʘ ʘʢʪʫʘʣʠʟʘ-

ʮʠʷ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʚ ʙʲʜʝʱʝ ʩʣʝʜ ʜʦʧʲʣʚʘʥʝ ʥʘ ʨʝʛʠʩʪʲʨʘ ʥʘ ʧʨʦʷʚʝʥʠʪʝ ʩʚʣʘ-

ʯʠʱʥʠʪʝ ʷʚʣʝʥʠʷ, ʩ ʦʪʯʠʪʘʥʝ ʥʘ ʫʩʣʦʚʠʷʪʘ, ʬʘʢʪʦʨʠʪʝ, ʚʲʟʜʝʡʩʪʚʠʷʪʘ, ʧʦʩʣʝʜ-

ʩʪʚʠʷʪʘ, ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʤʦʥʠʪʦʨʠʥʛʦʚʠ ʠʟʤʝʨʚʘʥʠʷ, ʝʬʝʢʪʠʪʝ ʦʪ ʧʨʦʪʠʚʦʩʚʣʘʯʠ-ɦ

ʥʠ ʤʝʨʢʠ ʠ ʜʨ. ʊʝʟʠ ʜʝʡʥʦʩʪʠ ʩʘ ʩʢʲʧʠ, ʥʦ ʟʘʩʣʫʞʘʚʘ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʷʚʘʥʠ, ʢʘʪʦ 

ʩʝ ʠʤʘʪ ʧʨʝʜʚʠʜ ʦʛʨʦʤʥʠʪʝ ʟʘʛʫʙʠ, ʥʘʥʘʩʷʥʠ ʦʪ ʩʚʣʘʯʠʱʘʪʘ. 

 

3.1.6. ʂʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ 

ʂʘʣʥʦ-ʢʘʤʝʥʥʠʪʝ ʧʦʨʦʠ ʩʘ ʦʧʘʩʥʠ ʛʝʦʣʦʞʢʠ ʷʚʣʝʥʠʷ, ʢʦʠʪʦ ʩʘ ʨʷʜʢʦ ʩʨʝʱʘʥʠ ʚ 

ʩʪʨʘʥʘʪʘ. ʊʝʭʥʠ ʧʨʦʷʚʣʝʥʠʷ ʩʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʚ ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ ʨʘʡʦʥʘ ï ʪʦʚʘ ʩʘ 

ʀʟʪʦʯʥʠʪʝ ʈʦʜʦʧʠ, ʇʦʜʙʘʣʢʘʥʩʢʠʪʝ ʢʦʪʣʦʚʠʥʠ ʠ ʂʨʝʩʥʝʥʩʢʦʪʦ ʜʝʬʠʣʝ (ʂʘʤʝʥʦʚ, 

ʀʣʠʝʚ, 1963; ʀʣʠʝʚ-ɹʨʫʯʝʚ ʠ ʜʨ., 1994; ɼʦʙʨʝʚ, ɻʝʦʨʛʠʝʚʘ, 2010, ʠ ʜʨ.). ʉ ʤʥʦʛʦ 

ʩʭʦʜʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʢʘʣʥʦ-ʢʘʤʝʥʥʠʪʝ ʧʦʨʦʠ ʙʷʭʘ ʷʚʣʝʥʠʷʪʘ ʦʪ 19.06.2014 ʛ.ʚ 

ʨʘʡʦʥʘ ʥʘ ʢʚʘʨʪʘʣ ɸʩʧʘʨʫʭʦʚʦ, ʛʨ. ɺʘʨʥʘ, ʘ ʪʘʢʘ ʩʲʱʦ ʠ ʧʦ ʧʝʨʠʬʝʨʠʷʪʘ ʥʘ ʄʦʤʠʥ-

ʩʢʦʪʦ ʧʣʘʪʦ, ʧʦ ʚʨʝʤʝ ʥʘ ʢʦʠʪʦ ʟʘʛʠʥʘʭʘ 14 ʜʫʰʠ. ʉʲʩ ʩʭʦʜʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʘ ʠ 

ʥʷʢʦʠ ʧʨʦʷʚʣʝʥʠʷ ʥʘ ʪʦʟʠ ʧʨʦʮʝʩ ʚ ʀʟʪʦʯʥʠʪʝ ʈʦʜʦʧʠ, ʥʘʧʨʠʤʝʨ ʦʪ 12.12.1990 ʛ. ʧʦ 

ʨʘʢʘ ɺʲʨʙʠʮʘ, ʚʟʝʣ 10 ʞʝʨʪʚʠ.  ʅʘʡ-ʚʠʩʦʢʘ ʝ ʯʝʩʪʦʪʘʪʘ ʥʘ ʪʝʟʠ ʧʨʦʷʚʣʝʥʠʷ ʚ ʂʨʝʩ-

ʥʝʥʩʢʦʪʦ ʜʝʬʠʣʝ (ɼʦʙʨʝʚ, 1999; ɼʦʙʨʝʚ, ɻʝʦʨʛʠʝʚʘ, 2010). ʉʧʦʨʝʜ ʥʘʙʣʶʜʝʥʠʷ ʦʪ 

ɻʝʦʣʦʛʠʯʝʩʢʠʷ ʠʥʩʪʠʪʫʪ ʧʨʠ ɹɸʅ, ʚ ʧʨʝʨʠʦʜʘ ʦʪ ʤ.ʤʘʨʪ 1991 ʛ. ʜʦ ʤ. ʩʝʧʪʝʤʚʨʠ 

2015 ʛ. ʩʘ ʩʪʘʥʘʣʠ 16 ʧʨʦʷʚʣʝʥʠʷ ʥʘ ʢʘʣʥʦʢʘʤʝʥʥʠ ʧʦʨʦʠ ʩʘʤʦ ʚ ʝʜʠʥ ʫʯʘʩʪʲʢ ʚ 

ʩʝʚʝʨʥʘʪʘ ʯʘʩʪ ʥʘ ʜʝʬʠʣʝʪʦ. ʀʟʯʠʩʣʝʥʘʪʘ ʯʝʩʪʦʪʘ ʝ 1 ʧʲʪ ʥʘ 1,5 ʛʦʜʠʥʠ. ɺʲʧʨʝʢʠ 

ʚʠʩʦʢʘʪʘ ʯʝʩʪʦʪʘ ʜʦ ʪʦʟʠ ʤʦʤʝʥʪ ʧʦ ʩʣʫʯʘʡʥʦʩʪ ʥʷʤʘ ʯʦʚʝʰʢʠ ʞʝʨʪʚʠ.  

 ʇʨʠ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝʪʦ ʥʘ ʧʨʦʮʝʩʘ ʩʘ ʥʘʥʝʩʝʥʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷʪʘ ʥʘ 15 

ʫʯʘʩʪʲʢʘ ʥʘ ʧʨʦʷʚʣʝʥʠʷ ʥʘ ʢʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ ʚ ʩʪʨʘʥʘʪʘ, ʥʘ ʢʦʠʪʦ ʩʘ ʜʘʜʝʥʠ 

ʦʮʝʥʢʠ ʥʘ ʦʧʘʩʥʦʩʪʪʘ ʩʲʛʣʘʩʥʦ ʧʨʠʣʦʞʝʥʘʪʘ ʪʘʙʣ. 3.8. ʊʝ ʤʦʛʘʪ ʜʘ ʩʝ ʦʙʦʙʱʷʪ ʧʦ 

ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 
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V ɿʦʥʘʪʘ ʚ ʨʘʡʦʥʘ ʥʘ ʂʨʝʩʥʝʥʩʢʠʷ ʭʦʨʩʪ ʝ ʦʬʦʨʤʝʥʘ ʚ ʩʠʣʥʦ ʠʟʚʝʪʨʝʣʠ, ʩʤʣʷʥʠ 

ʠ ʤʠʣʦʥʠʪʠʟʠʨʘʥʠ ʛʨʘʥʠʪʠ. ʃʦʢʘʣʠʟʠʨʘʥʠ ʩʘ 5 ʫʯʘʩʪʲʢʘ ʩ  ʧʨʦʷʚʠ ʥʘ ʪʘʢʠʚʘ 

ʷʚʣʝʥʠʷ. ɽʜʠʥʠʷʪ ʦʪ ʫʯʘʩʪʲʮʠʪʝ ʦʙʭʚʘʱʘ ʧʣʦʱ ʦʪ 200 dka ʠ ʩʲʟʜʘʚʘ ʥʘʡ-

ʛʦʣʝʤʠ ʧʨʦʙʣʝʤʠ ʥʘ ʪʨʘʬʠʢʘ ʧʦ ʰʦʩʝ ɽ79. ʉʲʱʝʩʪʚʫʚʘʪ ʩʲʱʦ ʪʘʢʘ ʩʚʝʜʝʥʠʷ 

ʟʘ ʧʨʦʷʚʘ ʥʘ ʪʘʢʦʚʘ ʷʚʣʝʥʠʝ ʧʦ ʚʨʝʤʝ ʥʘ ʩʠʣʥʦ ʟʝʤʝʪʨʝʩʝʥʠʝ, ʩʪʘʥʘʣʦ ʧʨʝʟ 

1866 ʛ., ʧʦ ʚʨʝʤʝ ʥʘ ʢʦʠʪʦ ʝ ʚʲʟʥʠʢʥʘʣ ʢʘʣʥʦ-ʢʘʤʝʥʝʥ ʧʦʨʦʡ ʚ ʧʦʜʥʦʞʠʝʪʦ 

ʥʘ ʇʠʨʠʥ (ɼʦʙʨʝʚ, 1999; Glavcheva & Dobrev, 2012).     

V ɿʦʥʘʪʘ ʥʘ ʇʦʜʙʘʣʢʘʥʩʢʠʪʝ ʢʦʪʣʦʚʠʥʠ (ʶʞʥʠʪʝ ʩʢʣʦʥʦʚʝ ʥʘ ʎʝʥʪʨʘʣʥʘ ʉʪʘʨʘ 

ʧʣʘʥʠʥʘ) ʩʲʱʦ ʥʦʩʠ ʙʝʣʝʟʠ ʦʪ ʪʘʢʠʚʘ ʷʚʣʝʥʠʷ. ʉʲʱʝʩʪʚʫʚʘʪ ʜʘʥʥʠ ʟʘ ʪʘʢʠʚʘ 

ʧʨʦʷʚʣʝʥʠʷ ʧʨʠ ʩ. ʎʲʨʢʚʠʱʝ, ʧʨʠ ʩ. ɸʥʪʦʥ, ʘ ʪʘʢʘ ʩʲʱʦ ʠ ʥʘ ʜʨʫʛʠ ʤʝʩʪʘ 

(ʂʘʤʝʥʦʚ, ʀʣʠʝʚ, 1963; ɻʝʨʜʞʠʢʦʚ ʠ ʜʨ., 2012). ʇʦʜʭʨʘʥʚʘʱʘʪʘ ʟʦʥʘ ʝ 

ʠʟʛʨʘʜʝʥʘ ʦʪ ʛʨʘʥʠʪʥʠ ʩʢʘʣʠ, ʘ ʩʲʱʦ ʠ ʦʪ ʤʝʪʘʤʦʨʬʠʪʠ. ɿʦʥʘʪʘ ʥʘ ʪʨʘʥʩʧʦʨʪ 

ʝ ʩ ʛʦʣʷʤ ʥʘʢʣʦʥ, ʢʦʝʪʦ ʩʲʟʜʘʚʘ ʧʨʝʜʧʦʩʪʘʚʢʠ ʟʘ ʧʨʦʷʚʘ ʥʘ ʤʦʱʥʠ ʧʦʪʦʮʠ. ɺ 

ʨʝʟʫʣʪʘʪ ʦʪ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʟʘʣʝʩʠʪʝʣʥʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʝʟ 50-ʪʘ ʠ 60-ʪʝ 

ʛʦʜʠʥʠ, ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʪʘʢʠʚʘ ʷʚʣʝʥʠʷ ʝ ʩʠʣʥʦ ʥʘʤʘʣʝʥʘ.  

V ʉʝʚʝʨʥʠ ʠ ʩʝʚʝʨʦʠʟʪʦʯʥʠ ʩʢʣʦʥʦʚʝ ʥʘ ʄʦʤʠʥʩʢʦʪʦ ʧʣʘʪʦ, ɺʘʨʥʝʥʩʢʘ ʦʙʣʘʩʪ. 

ʀʟʛʨʘʜʝʥʠ ʩʘ ʦʪ ʛʣʠʥʝʩʪʦ-ʧʝʩʲʯʣʠʚʠ ʤʘʪʝʨʠʘʣʠ ʥʘ ɻʘʣʘʪʩʢʘʪʘ ʩʚʠʪʘ. ʉ ʪʷʭ ʩʘ 

ʩʚʲʨʟʘʥʠ ʠ ʤʘʪʝʨʠʘʣʠʪʝ, ʫʯʘʩʪʚʘʱʠ ʚ ʥʘʚʦʜʥʝʥʠʷʪʘ ʚ ʢʚ. ɸʩʧʘʨʫʭʦʚʦ ʦʪ 

ʤ.ʶʥʠ 2014 ʛ., ʢʦʠʪʦ ʚ ʦʪʜʝʣʥʠ ʫʯʘʩʪʲʮʠ ʠʤʘʭʘ ʝʣʝʤʝʥʪʠ ʥʘ ʢʘʣʥʦ-ʢʘʤʝʥʝʥ 

ʧʦʨʦʡ. ʉ ʧʦ-ʪʠʧʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʦ ʩ ʧʦ-ʤʘʣʲʢ ʦʙʝʤ ʙʷʭʘ ʢʘʣʥʠʪʝ 

ʧʦʪʦʮʠ, ʟʘʩʝʛʥʘʣʠ ʧʦ ʩʲʱʦʪʦ ʚʨʝʤʝ ʚʠʣʥʘʪʘ ʟʦʥʘ ʥʘʜ ʢʚ. ɻʘʣʘʪʘ.    

V ɺʫʣʢʘʥʩʢʦ-ʩʝʜʠʤʝʥʪʥʠʷʪ ʢʦʤʧʣʝʢʩ ʚ ʀʟʪʦʯʥʠʪʝ ʈʦʜʦʧʠ. ʊʝʟʠ ʧʨʦʮʝʩʠ ʩʘ 

ʙʠʣʠ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʚ ʨʘʡʦʥʘ ʜʦ 50-ʪʘ ʠ 60-ʪʝ ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʣʠʷ 

ʚʝʢ, ʥʦ ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʟʘʣʝʩʷʚʘʥʝʪʦ ʥʘ ʨʘʡʦʥʘ ʩʘ ʩʚʝʜʝʥʠ ʜʦ ʤʠʥʠʤʫʤ. 

ʇʦʩʣʝʜʥʠʷʪ ʩʣʫʯʘʡ ʝ ʦʪ 1990 ʛ. ʧʦ ʨʝʢʘ ɺʲʨʙʠʮʘ.  

V ɼʨʫʛʠ ʫʯʘʩʪʲʮʠ, ʢʲʜʝʪʦ ʠʤʘ ʩʚʝʜʝʥʠʷ ʟʘ ʪʘʢʠʚʘ ʧʨʦʮʝʩʠ, ʩʘ ʉʦʬʠʡʩʢʘʪʘ 

ʢʦʪʣʦʚʠʥʘ ï ʧʨʠ ʩ. ʃʦʟʝʥ ʠ ʧʨʠ ʩ. ʇʝʣʘʪʠʢʦʚʦ, ʦʙʱ. ʅʝʚʝʩʪʠʥʦ. ʇʦʩʣʝʜʥʠʷʪ 

ʩʣʫʯʘʡ ʝ ʦʪ ʤ. ʤʘʨʪ 2015 ʛ., ʧʨʠ ʢʦʝʪʦ ʩʘ ʟʘʩʝʛʥʘʪʠ ʠʤʦʪʠ ʠ ʘʩʬʘʣʪʦʚʠʷʪ ʧʲʪ 

ʢʲʤ ʩʝʣʦʪʦ.   
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ʇʨʦʙʣʝʤʲʪ ʩ ʦʮʝʥʢʘʪʘ ʥʘ ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʪʝʟʠ ʧʨʦʮʝʩʠ ʩʪʘʚʘ 

ʚʩʝ ʧʦ-ʘʢʪʫʘʣʝʥ ʦʩʦʙʝʥʦ ʥʘ ʬʦʥʘ ʥʘ ʟʘʩʠʣʚʘʱʦʪʦ ʩʝ ʦʙʝʟʣʝʩʷʚʘʥʝ ʥʘ ʛʦʨʠʪʝ ʚ ʩʪʨʘ-

ʥʘʪʘ, ʨʘʟʰʠʨʷʚʘʱʦʪʦ ʩʝ ʞʠʣʠʱʥʦ ʩʪʨʦʠʪʝʣʩʪʚʦ, ʧʨʦʢʘʨʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʧʲʪʠʱʘ ʠ ʜʨ. 

ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ ʧʨʘʚʠ ʘʥʘʣʠʟ ʥʘ ʧʦʨʦʡʥʠʪʝ ʢʦʥʫʩʠ ʚ ʧʦʜʥʦʞʠʷʪʘ ʥʘ ʧʣʘʥʠʥʠʪʝ, 

ʢʘʪʦ ʩʝ ʚʟʝʤʘʪ ʧʦʜ ʚʥʠʤʘʥʠʝ ʫʩʣʦʚʠʷʪʘ, ʬʘʢʪʦʨʠʪʝ, ʝʚʝʥʪʫʘʣʥʠʪʝ ʚʲʟʜʝʡʩʪʚʠʷ, 

ʧʦʩʣʝʜʩʪʚʠʷʪʘ, ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʠʟʧʲʣʥʝʥʠʪʝ ʧʨʦʪʠʚʦʝʨʦʟʠʦʥʥʠ ʤʝʨʢʠ ʠ ʜʨ.  

 

ʊʘʙʣ. 3.8. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʢʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ 

ʆʧʠʩʘʥʠʝ  ʉʪʝʧʝʥ ʥʘ 

ʦʧʘʩʥʦʩʪ 

ʂʣʘʩ 

ʉʪʘʨʘ ʟʦʥʘ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝ; ʤʘʣʢʠ ʦʙʝʤʠ ʥʘ ʝʨʦʟʠʨʘʣ ʤʘʪʝʨʠʘʣ ʤʥʦʛʦ 

ʥʠʩʢʘ 

1 

ʉʲʚʨʝʤʝʥʥʘ ʟʦʥʘ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝ, ʛʦʣʝʤʠ ʧʦʪʝʥʮʠʘʣʥʠ ʦʙʝʤʠ ʥʘ 

ʝʨʦʟʠʨʘʣ ʤʘʪʝʨʠʘʣ 

ʥʠʩʢʘ 2 

ʉʣʘʙ ʧʦʪʦʢ, ʥʠʩʢʘ ʩʢʦʨʦʩʪ ʥʘ ʜʚʠʞʝʥʠʝ ʠʣʠ ʩ ʯʝʩʪʦʪʘ ʥʘ ʧʨʦʷʚʣʝʥʠʝ 

1 ʧʲʪ ʥʘ 100 ʛʦʜʠʥʠ 

ʩʨʝʜʥʘ 3 

ʈʷʜʢʘ ʧʨʦʷʚʘ, ʥʦ ʩ ʚʠʩʦʢʘ ʩʢʦʨʦʩʪ ʥʘ ʜʚʠʞʝʥʠʝ ʠʣʠ ʩ ʯʝʩʪʦʪʘ ʥʘ 

ʧʨʦʷʚʣʝʥʠʝ 1 ʧʲʪ ʥʘ 30 ʛʦʜʠʥʠ 

ʚʠʩʦʢʘ 4 

ɺʠʩʦʢʘ ʯʝʩʪʦʪʘ ʥʘ ʧʨʦʷʚʣʝʥʠʷʪʘ - 1 ʧʲʪ ʥʘ ʧʦ-ʤʘʣʢʦ ʦʪ 10 ʛʦʜʠʥʠ; 

ʚʠʩʦʢʘ ʩʢʦʨʦʩʪ ʥʘ ʜʚʠʞʝʥʠʝ; ʦʙʣʦʤʲʯʥʠ ʣʘʚʠʥʠ  

ʤʥʦʛʦ 

ʚʠʩʦʢʘ 

5 

  

 

3.1.7. ʃʴʦʩ 

ʆʙʱʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥa ʪʝʨʝʥʠʪʝ ʩ ʦʧʘʩʥʦʩʪ ʦʪ ʧʨʦʷʚʘ ʥʘ ʧʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ 

ʉ ʥʘʡ-ʩʠʣʥʦ ʠʟʨʘʟʝʥʠ ʧʨʦʧʘʜʲʯʥʠ ʩʚʦʡʩʪʚʘ ʩʘ ʪʠʧʠʯʥʠʷʪ ʠ ʛʣʠʥʝʩʪʠʷʪ ʣʴʦʩ. 

ʉʫʤʘʨʥʦʪʦ ʧʨʦʧʘʜʘʥʝ SIc ʦʙʘʯʝ ʟʘʚʠʩʠ ʥʝ ʩʘʤʦ ʦʪ ʚʝʣʠʯʠʥʘʪʘ ʥʘ ʦʪʥʦʩʠʪʝʣʥʦʪʦ 

ʧʨʦʧʘʜʘʥʝ ŭcol, ʥʦ ʠ ʦʪ ʜʝʙʝʣʠʥʘʪʘ ʥʘ ʧʨʦʧʘʜʲʯʥʠʷ ʩʣʦʡ, ʢʦʷʪʦ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ 

ʥʠʚʦʪʦ, ʜʦ ʢʲʜʝʪʦ ŭcol ʠʣʠ nmʨ ʩʪʘʚʘ < 1% ʧʨʠ ʩʲʦʪʚʝʪʥʠʷ ʪʦʚʘʨ. ʊʘʟʠ ʜʝʙʝʣʠʥʘ ʝ 

ʥʘʡ-ʛʦʣʷʤʘ ʚ ʢʦʤʧʣʝʢʩʠʪʝ ʥʘ ʧʝʩʲʯʣʠʚʠʷ ʠ ʪʠʧʠʯʥʠʷ ʣʴʦʩ. ʇʦʨʘʜʠ ʪʦʚʘ 

ʧʦʪʝʥʮʠʘʣʥʦʪʦ SIc ʧʨʠ ʧʝʩʲʯʣʠʚʠʷ ʣʴʦʩ ʝ ʧʦ-ʛʦʣʷʤʦ, ʦʪʢʦʣʢʦʪʦ ʧʨʠ ʛʣʠʥʝʩʪʠʷ, 

ʚʲʧʨʝʢʠ ʧʦ-ʚʠʩʦʢʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ŭcol ʧʨʠ ʥʝʛʦ. ʅʘ ʧʨʘʢʪʠʢʘ ʚ ʨʘʡʦʥʠ, ʧʦʢʨʠʪʠ ʩ 

ʧʝʩʲʯʣʠʚ ʣʴʦʩ ʩʘ ʨʝʘʣʠʟʠʨʘʥʠ ʤʥʦʛʦ ʧʦ-ʟʥʘʯʠʪʝʣʥʠ ʧʨʦʧʘʜʘʥʠʷ. 

ʆʩʥʦʚʥʠʪʝ ʬʘʢʪʦʨʠ ʟʘ ʚʲʟʥʠʢʚʘʥʝ ʠ ʘʢʪʠʚʠʟʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʧʨʦʧʘʜʘʥʝ ʩʘ: 

o ʇʦʚʠʰʘʚʘʥʝ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʚʦʜʦʥʘʩʠʱʘʥʝ ʥʘ ʣʴʦʩʦʚʘʪʘ ʦʩʥʦʚʘ ʧʦ 

ʨʘʟʣʠʯʥʠ ʧʨʠʯʠʥʠ, ʢʘʢʪʦ ʝʩʪʝʩʪʚʝʥʠ, ʪʘʢʘ ʠ ʘʥʪʨʦʧʦʛʝʥʥʠ; ʥʘ ʧʨʘʢʪʠʢʘ 

ʧʨʦʮʝʩʲʪ ʥʘ ʧʨʦʧʘʜʘʥʝ ʟʘʧʦʯʚʘ ʜʘ ʩʝ ʨʘʟʚʠʚʘ ʦʱʝ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʥʦ 
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ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʝʩʪʝʩʪʚʝʥʦʪʦ ʚʦʜʥʦ ʩʲʜʲʨʞʘʥʠʝ ʩ ʥʷʢʦʣʢʦ ʧʨʦʮʝʥʪʘ, ʪ.ʝ 

ʜʘʣʝʯ ʧʨʝʜʠ ʧʲʣʥʦ ʚʦʜʦʥʘʩʠʱʘʥʝ; ʩʯʠʪʘ ʩʝ, ʯʝ ʧʨʦʧʘʜʘʥʝʪʦ ʩʝ ʨʝʘʣʠʟʠʨʘ 

ʚ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʦʱʝ ʧʨʠ Sr = 0,6; 

o ɻʝʦʣʦʞʢʠ ʠ/ʠʣʠ ʜʦʧʲʣʥʠʪʝʣʝʥ ʪʦʚʘʨ ʧʦ-ʛʦʣʷʤ ʦʪ ʥʘʯʘʣʥʦʪʦ ʥʘʧʨʝʞʝʥʠʝ 

ʥʘ ʧʨʦʧʘʜʘʥʝ ʨcoll ï ʥʘʧʨʝʞʝʥʠʝʪʦ, ʧʨʠ ʢʦʝʪʦ ŭcol ʠʣʠ nmʨ Ó 1%, ʩʲʛʣʘʩʥʦ 

ʅʦʨʤʠʪʝ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʧʣʦʩʢʦ ʬʫʥʜʠʨʘʥʝ (ʅʇʇʌ); 

ɺ ɹʲʣʛʘʨʠʷ ʣʴʦʩʦʚʠʪʝ ʦʩʥʦʚʠ ʥʦʨʤʘʪʠʚʥʦ ʩʝ ʧʦʜʝʣʷʪ ʥʘ ʜʚʘ ʪʠʧʘ ʚ ʟʘʚʠʩʠʤʦʩʪ 

ʦʪ ʪʷʭʥʘʪʘ ʧʨʦʧʘʜʲʯʥʦʩʪ ʧʨʠ ʛʝʦʣʦʞʢʠ ʪʦʚʘʨ: 

¶ ʧʲʨʚʠ ʪʠʧ (T-I) ï ʩʫʤʘʨʥʦʪʦ ʧʨʦʧʘʜʘʥʝ ʦʪ ʛʝʦʣʦʞʢʠ ʪʦʚʘʨ ʝ SIcg <5 cm; 

¶ ʚʪʦʨʠ ʪʠʧ (T-II ) ï ʩʫʤʘʨʥʦʪʦ ʧʨʦʧʘʜʘʥʝ ʦʪ ʛʝʦʣʦʞʢʠ ʪʦʚʘʨ e SIcg >5 cm. 

ʃʴʦʩʦʚʘʪʘ ʦʩʥʦʚʘ ʪʠʧ T-I ʧʨʦʧʘʜʘ ʧʨʘʢʪʠʯʝʩʢʠ ʩʘʤʦ ʧʨʠ ʜʦʧʲʣʥʠʪʝʣʝʥ 

ʩʪʨʦʠʪʝʣʝʥ ʪʦʚʘʨ, ʢʦʛʘʪʦ ʝ ʧʦ-ʛʦʣʷʤ ʦʪ ʥʘʯʘʣʥʦʪʦ ʥʘʧʨʝʞʝʥʠʝ ʥʘ ʧʨʦʧʘʜʘʥʝ ʨcoll. 

ʆʙʠʢʥʦʚʝʥʦ ʧʲʨʚʠ ʪʠʧ ʣʴʦʩʦʚʠ ʦʩʥʦʚʠ ʩʘ ʩʲʩ ʩʨʘʚʥʠʪʝʣʥʦ ʤʘʣʢʘ ʜʝʙʝʣʠʥʘ ʜʦ 7-8 m. 

ʃʴʦʩʦʚʘʪʘ ʦʩʥʦʚʘ ʪʠʧ T-II  ʧʨʦʧʘʜʘ, ʢʘʢʪʦ ʧʨʠ ʛʝʦʣʦʞʢʠ, ʪʘʢʘ ʠ ʧʨʠ 

ʜʦʧʲʣʥʠʪʝʣʝʥ ʪʦʚʘʨ. ɼʝʙʝʣʠʥʘʪʘ ʡ ʤʦʞʝ ʜʘ ʜʦʩʪʠʛʥʝ ʜʦ 50 m. ʇʨʠ ʪʦʟʠ ʪʠʧ ʣʴʦʩʦʚʘ 

ʦʩʥʦʚʘ ʩʝ ʦʪʜʝʣʷʪ ʪʨʠ ʟʦʥʠ: ʛʦʨʥʘ (ʟʦʥʘ A) ï ʥʝ ʧʨʦʧʘʜʘ ʧʨʠ ʛʝʦʣʦʞʢʠ ʪʦʚʘʨ, ʥʦ 

ʧʨʦʧʘʜʘ ʧʨʠ ʜʦʧʲʣʥʠʪʝʣʝʥ; ʤʝʞʜʠʥʥʘ (ʟʦʥʘ B) ï ʧʨʦʧʘʜʘ ʧʨʠ ʛʝʦʣʦʞʢʠ ʠ 

ʜʦʧʲʣʥʠʪʝʣʝʥ ʪʦʚʘʨ; ʜʦʣʥʘ (ʟʦʥʘ C) - ʥʝʧʨʦʧʘʜʲʯʥʘ.  

ɺ ʊʘʙʣʠʮʘ 3.1.9 ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʢʘʪʝʛʦʨʠʟʘʮʠʷ ʥʘ ʣʴʦʩʦʚʠ ʪʝʨʝʥʠ ʧʦ ʩʪʝʧʝʥ ʥʘ 

ʧʨʦʧʘʜʲʯʥʘ ʦʧʘʩʥʦʩʪ, ʢʦʷʪʦ ʝ ʙʘʟʠʨʘʥʘ ʥʘ ʪʠʧʘ ʥʘ ʣʴʦʩʦʚʘʪʘ ʦʩʥʦʚʘ ʠ ʥʘ ʩʫʤʘʨʥʦʪʦ 

ʧʨʦʧʘʜʘʥʝ ʦʪ ʛʝʦʣʦʞʢʠ ʪʦʚʘʨ SIcg . 

 

ʊʘʙʣʠʮʘ 3.9. ʂʘʪʝʛʦʨʠʟʘʮʠʷ ʥʘ ʣʴʦʩʦʚʠ ʪʝʨʝʥʠ ʧʦ ʩʪʝʧʝʥ ʥʘ ʧʨʦʧʘʜʲʯʥʘ ʦʧʘʩʥʦʩʪ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʣʴʦʩʦʚʠʷ ʪʝʨʝʥ ʉʪʝʧʝʥ ʂʣʘʩ 

I. ʊʝʨʝʥʠ ʩ SIcg ~0 cm  

ʆʙʭʚʘʱʘ ʪʝʨʝʥʠʪʝ, ʧʦʢʨʠʪʠ ʦʪ ʣʴʦʩʦʚʠʜʝʥ ʧʷʩʲʢ,  

ʣʴʦʩʦʚʠʜʥʘ ʛʣʠʥʘ ʠ ʯʘʩʪ ʦʪ ʛʣʠʥʝʩʪʠʷ ʣʴʦʩ (ʥʘʡ-ʶʞʥʘʪʘ 

ʠʚʠʮʘ ʧʨʝʜʠʤʥʦ ʚ ʎʝʥʪʨʘʣʥʘ ʠ ʀʟʪʦʯʥʘ ʉʝʚʝʨʥʘ ɹʲʣʛʘʨʠʷ) 

ï ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʨʦʧʘʜʲʯʥʠ ʧʨʠ ʛʝʦʣʦʞʢʠ ʪʦʚʘʨ ʠ 

ʩʣʘʙʦʧʨʦʧʘʜʲʯʥʠ ʧʨʠ ʜʦʧʲʣʥʠʪʝʣʝʥ ʪʦʚʘʨ  
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II. ʊʝʨʝʥʠ ʩ SIcg  < 25 cm  

ʆʙʭʚʘʱʘ ʪʷʩʥʘ ʠʚʠʮʘ, ʢʦʷʪʦ ʩʲʚʧʘʜʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʩ 

ʠʚʠʮʘʪʘ ʥʘ ʛʣʠʥʝʩʪʠʷ ʣʴʦʩ ʚ ɿʘʧʘʜʥʘ ʉʝʚʨʝʥʘ ɹʲʣʛʘʨʠʷ, 

ʢʘʢʪʦ ʠ ʯʘʩʪ ʦʪ ʪʠʧʠʯʥʠʷ ʣʦɹʩ ʚ  ʎʝʥʪʨʘʣʥʘ ʠ ʀʟʪʦʯʥʘ 

ʉʝʚʝʨʥʘ ɹʲʣʛʘʨʠʷ. ɼʝʙʝʣʠʥʘʪa ʥʘ ʧʨʦʧʘʜʲʯʥʘʪʘ ʟʦʥʘ ʝ ʜʦ 

5-6 m. ʇʨʦʧʘʜʘʥʝʪo ʧʨʠ ʛʝʦʣʦʞʢʠ ʪʦʚʘʨ ʝ ʥʝʟʥʘʯʠʪʝʣʥʦ, ʥʦ 

ʧʨʠ ʜʦʧʲʣʥʠʪʝʣʝʥ ʤʦʞʝ ʜʘ ʥʘʨʘʩʥʝ ʜʦ ʥʷʢʦʣʢʦ ʜʝʩʝʪʢʠ 

ʩʘʥʪʠʤʝʪʨʘ. 

ʅʠʩʢʘ 2 

III. ʊʝʨʝʥʠ ʩ SIcg   > 25 cm  

Tʦʚʘ ʩʘ ʣʴʦʩʦʚʠ ʪʝʨʝʥʠ ʩ ʦʩʥʦʚʘ ʪʠʧ T-II, ʢʦʷʪʦ ʧʨʦʧʘʜʘ 

ʢʘʢʪʦ ʧʨʠ ʛʝʦʣʦʞʢʠ, ʪʘʢʘ ʠ ʧʨʠ ʜʦʧʲʣʥʠʪʝʣʝʥ ʪʦʚʘʨ. 

ʆʙʭʚʘʱʘʪ ʦʩʥʦʚʥʦ ʠʚʠʮʠʪʝ ʥʘ ʧʝʩʲʯʣʠʚʠʷ, ʪʠʧʠʯʥʠʷ ʠ 

ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʛʣʠʥʝʩʪʠʷ ʣʴʦʩ (ʥʘʡ-ʩʝʚʝʨʥʠʪʝ ʯʘʩʪʠ ʦʪ 

ʛʣʠʥʝʩʪʠʷ ʣʴʦʩ ʚ ɿʘʧʘʜʥʘ ʉʝʚʨʝʥʘ ɹʲʣʛʘʨʠʷ). 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʚʝʣʠʯʠʥʘʪʘ ʥʘ ʦʯʘʢʚʘʥʦʪʦ SIcg  ʪʝʟʠ ʪʝʨʝʥʠ 

ʧʦʧʘʜʘʪ ʚ ʪʨʠ ʢʘʪʝʛʦʨʠʠ:   

- SIcg  25õ50 cm  ʉʨʝʜʥʘ 3 

- SIcg 50õ75 cm ɺʠʩʦʢʘ 4 

- SIcg 75õ100 cm (ʦʛʨʘʥʠʯʝʥʠ ʪʝʨʠʪʦʨʠʠ ʚ 

ʮʝʥʪʨʘʣʥʠʪʝ ʯʘʩʪʠ ʥʘ ʣʴʦʩʦʚʠʪʝ ʧʣʘʪʘ ʩ ʥʘʡ-

ʜʝʙʝʣ ʪʠʧʠʯʝʥ ʣʴʦʩ ʚ  ʎʝʥʪʨʘʣʥʘ ʉʝʚʝʨʥʘ 

ɹʲʣʛʘʨʠʷ) 
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3.1.8. ɺʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ  

ɿʘ ʚʪʝʯʥʷʚʘʥʝʪʦ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ ʯʝʩʪʦʪʘʪʘ ʠʣʠ ʚʨʝʤʝʧʨʦʷʚʣʝʥʠʝʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ 

ʧʨʝʜʚʠʜʷʪ ʠʣʠ ʪʝ ʱʝ ʙʲʜʘʪ ʪʚʲʨʜʝ ʭʠʧʦʪʝʪʠʯʥʠ, ʪʲʡ ʢʘʪʦ ʥʘʩʪʲʧʚʘʥʝʪʦ ʥʘ ʜʘʜʝʥʦ 

ʩʝʠʟʤʠʯʥʦ ʩʲʙʠʪʠʝ ʩ ʦʧʨʝʜʝʣʝʥ ʤʘʛʥʠʪʫʜ ʝ ʚʩʝ ʦʱʝ ʥʝʧʨʝʜʚʠʜʠʤ ʧʨʦʮʝʩ. ʄʦʛʘʪ ʩ 

ʛʦʣʷʤʘ ʜʦʟʘ ʫʩʣʦʚʥʦʩʪ ʜʘ ʩʝ ʧʨʠʝʤʘʪ ʚʨʝʤʝʚʠ ʠʥʪʝʨʚʘʣʠ ʦʪ 100 ʛʦʜʠʥʠ, 1000 

ʛʦʜʠʥʠ ʠ 10 000 ʛʦʜʠʥʠ. ɿʘ ʦʮʝʥʢʘʪʘ ʥʘ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ ʦʪ ʚʪʝʯʥʷʚʘʥʝ ʥʘ 

ʩʣʘʙʠ ʧʦʯʚʠ ʝ ʮʝʣʝʩʲʦʙʨʘʟʥʦ ʜʘ ʩʝ ʚʟʝʤʘʪ ʧʣʦʱʠʪʝ, ʧʦʜʝʣʝʥʠ ʧʨʠ ʩʝʠʟʤʠʯʥʦʪʦ 
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ʨʘʡʦʥʠʨʘʥʝ ʥʘ ʩʪʨʘʥʘʪʘ ʟʘ 475 ʠ 1000 ʛʦʜʠʰʝʥ ʧʝʨʠʦʜ, ʩʲʩ ʩʲʦʪʚʝʪʥʠʪʝ 

ʠʥʪʝʥʟʠʚʥʦʩʪʠ ʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʩʝʠʟʤʠʯʥʠʷ ʢʦʝʬʠʮʠʝʥʪ. ʊʘʢʘ ʧʨʠ ʠʥʪʝʥʟʠʚʥʦʩʪ 

I=IX ʠ ʩʝʠʟʤʠʯʝʥ ʢʦʝʬʠʮʠʝʥʪ Kc=0,27 ʩʝ ʦʧʨʝʜʝʣʷ ʧʣʦʱʥʦʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ 

ʩʣʘʙʠ ʧʦʯʚʠ ʩ ɺʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʦʧʘʩʥʦʩʪ; ʧʨʠ ʠʥʪʝʥʟʠʚʥʦʩʪ I=VIII ʠ ʩʝʠʟʤʠʯʝʥ 

ʢʦʝʬʠʮʠʝʥʪ Kc=0,15 ʩʝ ʦʧʨʝʜʝʣʷ ʧʣʦʱʥʦʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ ʩ 

ʋʤʝʨʝʥʘ ʩʪʝʧʝʥ ʥʘ ʦʧʘʩʥʦʩʪ ʠ ʧʨʠ ʠʥʪʝʥʟʠʚʥʦʩʪ I=VII ʠ ʩʝʠʟʤʠʯʝʥ ʢʦʝʬʠʮʠʝʥʪ 

Kc=0,10 ʩʝ ʦʧʨʝʜʝʣʷ ʧʣʦʱʥʦʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ ʩ ʅʠʩʢʘ ʩʪʝʧʝʥ ʥʘ 

ʦʧʘʩʥʦʩʪ.  

ʊʘʙʣ. 3.10. ʂʘʪʝʛʦʨʠʟʘʮʠʷ ʥʘ ʦʧʘʩʥʦʩʪ ʦʪ ʚʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ  

ʆʧʠʩʘʥʠʝ  ɻʝʦʤʦʨʬʦʣʦʞʢʠ ʝʜʠ-

ʥʠʮʠ. 

ʉʪʝʧʝʥ ʥʘ 

ʦʧʘʩʥʦʩʪ 
ʂʣʘʩ 

ʇʨʦʣʫʚʠʘʣʥʠ ʦʪʣʦʞʝʥʠʷ 

ʭʦʣʦʮʝʥʩʢʠ ʠ ʧʦ-ʩʪʘʨʠ, ʩʣʘʙʦ 

ʚʦʜʦʥʘʩʠʪʝʥʠ, ʩʨʝʜʥʦ ʧʣʲʪʥʠ ʜʦ 

ʧʣʲʪʥʠ 

ʊʝʨʘʩʠ, ʭʲʣʤʦʚʝ, ʧʣʘʥʠ-

ʥʠ 
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ʇʨʝʦʪʣʦʞʝʥʠ, ʚʦʜʦʥʘʩʠʪʝʥʠ 

ʧʦʯʚʠ, ʩʨʝʜʥʦ ʧʣʲʪʥʠ ʜʦ ʧʣʲʪʥʠ 

ʇʨʦʣʫʚʠʘʣʥʠ ʢʦʥʫʩʠ, 

ʝʩʪʝʩʪʚʝʥʠ ʜʠʛʠ, ʧʷʩʲʯʥʠ 

ʜʶʥʠ, ʟʘʣʠʚʥʠ ʨʘʚʥʠʥʠ, 

ʤʦʨʩʢʠ ʙʨʷʛ, ʜʨʫʛʠ 

ʨʘʚʥʠʥʠ 

ʥʠʩʢʘ 2 

ɻʣʠʥʠ, ʧʷʩʲʮʠ ʠ ʯʘʢʲʣʠ ʩʲʩ 

ʩʨʝʜʥʘ ʧʣʲʪʥʦʩʪ ʩʨʝʜʥʘ 3 

ɽʩʪʝʩʪʚʝʥʠ ʜʠʛʠ, ʧʷʩʲʯʥʠ ʜʶʥʠ,  

ʚʦʜʦʥʘʩʠʪʝʥ ʣʴʦʩ, ʥʠʩʢʘ ʜʦ 

ʩʨʝʜʥʘ ʧʣʲʪʥʦʩʪ 

ʉʲʚʨʝʤʝʥʥʠ ʠ ʭʦʣʦʮʝʥ-

ʩʢʠ ʨʝʯʥʠ ʣʝʛʣʘ,  ʥʠʟʠʥʠ, 

ʙʣʘʪʘ, ʤʝʣʠʦʨʘʪʠʚʥʠ 

ʟʝʤʠ, ʥʠʩʢʠ ʨʝʯʥʠ ʠ 

ʤʦʨʩʢʠ ʪʝʨʘʩʠ 

ʚʠʩʦʢʘ 4 

ʉʲʚʨʝʤʝʥʥʠ ʠ ʭʦʣʦʮʝʥʩʢʠ ʘʣʫʚʠ-

ʘʣʥʠ ʠ ʤʦʨʩʢʠ ʦʪʣʦʞʝʥʠʷ, 

ʧʷʩʲʮʠ ʠ ʛʣʠʥʠ ʩ ʥʠʩʢʘ ʧʣʲʪʥʦʩʪ 

ʤʥʦʛʦ ʚʠʩʦʢʘ 5 

ʇʦʜʦʙʥʦ ʧʦʜʝʣʷʥʝ ʩʲʜʲʨʞʘ ʚʠʩʦʢ ʧʨʦʮʝʥʪ ʩʫʙʝʢʪʠʚʠʟʲʤ, ʜʦʢʦʣʢʦʪʦ ʪʘʢʲʚ 

ʠʤʘ ʠ ʧʨʠ ʩʘʤʦʪʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʨʘʡʦʥʠʪʝ ʦʪ ʩʝʠʟʤʠʯʥʘ ʛʣʝʜʥʘ ʪʦʯʢʘ. ʂʘʢʪʦ ʙʝ 

ʠʟʪʲʢʥʘʪʦ ʧʨʠ ʨʘʟʛʣʝʞʜʘʥʝʪʦ ʥʘ ʫʩʣʦʚʠʷʪʘ ʟʘ ʧʦʜʘʪʣʠʚʦʩʪʪʘ ʢʲʤ ʚʪʝʯʥʷʚʘʥʝ ʥʘ 

ʩʣʘʙʠ ʧʦʯʚʠ, ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʩʲʙʠʪʠʷ ʦʪ ʧʦʜʦʙʝʥ ʭʘʨʘʢʪʝʨ ʥʝ ʝ 

ʜʦʩʪʘʪʲʯʥʦ ʫʪʦʯʥʝʥʘ ʠ ʚʪʝʯʥʷʚʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʩʣʫʯʠ ʠ ʧʨʠ ʧʦ-ʛʦʣʝʤʠ ʨʘʟʩʪʦʷʥʠʷ ʠ 

ʜʘ ʩʲʟʜʘʜʝ ʧʦ-ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʦʧʘʩʥʦʩʪ ʠ ʚ ʜʨʫʛʠ ʨʘʡʦʥʠ, ʢʲʜʝʪʦ ʪʘʢʘʚʘ ʥʝ ʩʝ ʝ 

ʧʨʝʜʚʠʞʜʘʣʘ. ʉ ʮʷʣʘʪʘ ʫʩʣʦʚʥʦʩʪ ʥʘ ʪʝʟʠ ʢʦʥʩʪʘʪʘʮʠʠ, ʚʩʝ ʧʘʢ ʝ ʜʦʙʨʝ ʜʘ ʙʲʜʝ 

ʧʦʢʘʟʘʥʘ ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʚʲʟʤʦʞʥʠʪʝ ʧʨʦʷʚʣʝʥʠʷ ʥʘ ʪʦʟʠ ʨʘʟʨʫʰʠʪʝʣʝʥ ʛʝʦʣʦʞʢʠ 

ʧʨʦʮʝʩ. ʊʘʢʘ ʪʦʡ ʱʝ ʫʯʘʩʪʚʘ ʠ ʚ ʦʮʝʥʢʘʪʘ ʟʘ ʦʙʦʙʱʝʥʘʪʘ ʛʝʦʣʦʞʢʘ ʦʧʘʩʥʦʩʪ ʟʘ 

ʩʪʨʘʥʘʪʘ ʧʦ ʦʙʣʘʩʪʠ. 
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3.1.9. ʅʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ 

ʅʘʙʲʙʚʘʥʝʪʦ ʝ ʝʜʠʥ ʦʪ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠʪʝ ʧʨʦʮʝʩʠ ʩʲʩ ʩʲʱʝʩʪʚʝʥ ʥʝʙʣʘʛʦʧʨʠ-

ʷʪʝʥ ʝʬʝʢʪ ʟʘ ʩʪʨʦʠʪʝʣʥʘʪʘ ʜʝʡʥʦʩʪ. ʊʦ ʝ ʝʣʝʤʝʥʪ ʦʪ ʪ.ʥ. "ʦʙʝʤʥʦ ʥʝʧʦʩʪʦ̫ʥʩʪʚʦ" 

ʥʘ ʩʪʨʦʠʪʝʣʥʠʪʝ ʧʦʯʚʠ, ʩʚʲʨʟʘʥʦ ʩ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʪʝʭʥʠʷ ʦʙʝʤ ʠ ʨʘʟʫʧʣʲʪʥʷʚʘʥʝ 

ʥʘ ʩʢʝʣʝʪʘ ʧʨʠ ʚʦʜʦʥʘʩʠʱʘʥʝ, ʠ ʦʙʨʘʪʥʦ - ʦʙʝʤʥʦ ʩʚʠʚʘʥʝ ʠ ʫʧʣʲʪʥʚ̫ʘʥʝ ʧʨʠ 

ʠʟʩʲʭʚʘʥʝ. ɺ ʧʨʠʨʦʜʥʠ ʫʩʣʦʚʠʷ ʪʝʟʠ ʜʚʘ ʚʟʘʠʤʥʦʩʚʲʨʟʘʥʠ ʧʨʦʮʝʩʘ ʩʝ ʨʝʘʣʠʟʠʨʘʪ 

ʥʘʡ-ʯʝʩʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʠ ʮʠʢʣʠʯʥʦ, ʧʦʜ ʚʣʠʥ̫ʠʝ ʥʘ ʩʝʟʦʥʥʠʪʝ ʢʦʣʝʙʘʥʠʷ ʥʘ 

ʚʣʘʞʥʦʩʪʥʠʷ ʨʝʞʠʤ ʥʘ ʤʘʩʠʚʘ. ʊ.ʝ. ʧʦʚʪʦʨʷʝʤʦʩʪʪʘ ʥʘ ʧʨʦʮʝʩʘ ʟʘʚʠʩʠ ʚ ʛʦʣʷʤʘ 

ʩʪʝʧʝʥ ʦʪ ʚʘʣʝʞʠʪʝ ʠ ʪʝʭʥʦʛʝʥʥʦʪʦ ʦʚʦʜʥʷʚʘʥʝ.  

ʅʘʙʲʙʚʘʥʝʪʦ ʝ ʦʪ ʧʨʦʮʝʩʠʪʝ ʩ ʥʝʧʨʝʢʲʩʥʘʪʦ ʜʝʡʩʪʚʠʝ ʚʦʜʝʱʠ ʠ ʜʦ ʚʥʝʟʘʧʥʠ 

(ʨʠʩʢʦʚʠ) ʷʚʣʝʥʠʷ. ʊʦ ʥʘʡ-ʯʝʩʪʦ ʚʦʜʠ ʜʦ ʥʘʧʫʢʚʘʥʝ ʥʘ ʩʪʝʥʠʪʝ ʠ ʥʦʩʝʱʠʪʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʩʛʨʘʜʠʪʝ, ʘ ʧʨʠ ʩʲʦʨʲʞʝʥʠʷ ʠ ʜʦ ʥʝʚʲʟʩʪʘʥʦʚʠʤʠ ʥʘʨʫʰʝʥʠʷ. ʇʨʠ 

ʥʘʙʲʙʚʘʥʝ ʩʝ ʧʨʦʤʝʥʷʪ ʠ ʤʝʭʘʥʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʤʘʩʠʚʘ - ʨʘʟʫʧʣʲʪʥʷʚʘʥʝʪʦ ʥʘ 

ʩʢʝʣʝʪʘ ʥʘ ʛʨʫʥʪʘ ʠ ʥʝʛʦʚʦʪʦ ʚʦʜʦʥʘʩʠʱʘʥʝ ʚʦʜʷʪ ʜʦ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʥʘʤʘʣʷʚʘʥʝ 

ʥʘ ʷʢʦʩʪʪʘ ʥʘ ʩʨʷʟʚʘʥʝ, ʢʦʝʪʦ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʝ ʙʣʘʛʦʧʨʠʷʪʝʥ ʬʘʢʪʦʨ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ 

ʩʢʣʦʥʦʚʠ ʧʨʦʮʝʩʠ ʠ ʷʚʣʝʥʠʷ ʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʥʦʩʠʤʦʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʟʝʤʥʘʪʘ 

ʦʩʥʦʚʘ.  

 

ʊʘʙʣ. 3.11. ʂʘʪʝʛʦʨʠʟʘʮʠʷ ʥʘ ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʥʘʙʲʙʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ 

ʆʧʠʩʘʥʠʝ  ʉʪʝʧʝʥ ʥʘ 

ʦʧʘʩʥʦʩʪ 
ʂʣʘʩ 

ʉʣʘʙʦ ʥʘʙʲʙʚʘʱʠ ʧʦʯʚʠ. ʅʘʣʠʯʠʝ ʥʘ ʧʫʢʥʘʪʠʥʠ ʩ ʜʲʣʙʦʯʠʥʘ ʥʘʜ 

0,5õ1,0 m ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʨʦʥʠʢʚʘʥʝ ʥʘ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ ʚ ʪʷʭ.  

ʤʥʦʛʦ 

ʥʠʩʢʘ 1 

ʅʘʙʲʙʚʘʥʝ ʩ ʤʘʣʢʘ ʠʥʪʝʥʟʠʚʥʦʩʪ ʠ ʩʠʣʘ ʥʘ ʥʘʙʲʙʚʘʥʝ, 

ʧʨʝʜʠʟʚʠʢʘʥʦ ʦʪ ʧʨʦʤʷʥʘ ʚʲʚ ʚʣʘʞʥʦʩʪʝʥ ʨʝʞʠʤ.  

ʥʠʩʢʘ 
2 

ʅʘʙʲʙʚʘʥʝ ʩ ʙʣʠʟʢʘ ʠʣʠ ʧʦ-ʛʦʣʷʤʘ ʦʪ ʥʘʪʦʚʘʨʚʘʥʝʪʦ ʥʘ ʝʜʠʥʠʯʥʠ 

ʩʛʨʘʜʠ ʠ ʩʲʦʨʲʞʝʥʠʷ ʩʠʣʘ ʥʘ ʥʘʙʲʙʚʘʥʝ  

ʩʨʝʜʥʘ 
3 

ʅʘʙʲʙʚʘʥʝ, ʟʘʩʷʛʘʱʦ ʛʨʫʧʠ ʩʛʨʘʜʠ ʠ ʩʲʦʨʲʞʝʥʠʷ ʩʲʩ ʟʥʘʯʠʪʝʣʥʠ 

ʜʠʬʝʨʝʥʮʠʘʣʥʠ ʧʨʝʤʝʩʪʚʘʥʠʷ ʥʘ ʦʩʥʦʚʠʪʝ  

ʚʠʩʦʢʘ 
4 

ʅʘʙʲʙʚʘʥʝ ʩ ʛʦʣʷʤʘ ʠʥʪʝʥʟʠʚʥʦʩʪ ʠ ʩʠʣʘ ʥʘ ʥʘʙʲʙʚʘʥʝ, ʟʘʩʷʛʘʱʦ 

ʮʝʣʠ ʢʚʘʨʪʘʣʠ ʩʲʩ ʟʥʘʯʠʪʝʣʥʠ ʜʠʬʝʨʝʥʮʠʘʣʥʠ ʧʨʝʤʝʩʪʚʘʥʠʷ ʥʘ 

ʦʩʥʦʚʠʪʝ.  

ʤʥʦʛʦ 

ʚʠʩʦʢʘ 5 
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3.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʟʘʩʪʨʘʰʝʥʠʪʝ ʪʝʨʠʪʦʨʠʠ   

ʉʲʦʙʨʘʟʥʦ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʦʪʦ ʨʘʡʦʥʠʨʘʥʝ ʥʘ ʩʪʨʘʥʘʪʘ, ʩʘ ʜʘʜʝʥʠ ʥʷʢʦʠ ʦʪ 

ʦʩʥʦʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʟʘʩʪʨʘʰʝʥʠʪʝ ʪʝʨʠʪʦʨʠʠ ʫ ʥʘʩ ʠ ʚʠʜʦʚʝʪʝ 

ʨʘʟʨʫʰʠʪʝʣʥʠ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩʠ, ʢʦʠʪʦ ʛʠ ʧʦʩʪʘʚʷʪ ʚ ʨʘʟʣʠʯʥʠ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʞʢʠ ʦʧʘʩʥʦʩʪʠ (ʂʘʤʝʥʦʚ, ʀʣʠʝʚ 1963). ɺ ʪʘʢʘ ʥʘʧʨʘʚʝʥʦʪʦ ʨʘʡʦʥʠʨʘʥʝ 

ʚʣʠʟʘʪ ʧʣʘʥʠʥʩʢʠ, ʧʨʝʜʧʣʘʥʠʥʩʢʠ, ʭʲʣʤʠʩʪʠ ʠ ʨʘʚʥʠʥʥʠ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠ 

ʨʝʛʠʦʥʠ ʠ ʦʙʣʘʩʪʠ. ʆʪ ʧʣʘʥʠʥʩʢʠʪʝ ʠ ʧʨʝʜʧʣʘʥʠʥʩʢʠʪʝ ʪʦʚʘ ʩʘ ɹʘʣʢʘʥʠʜʥʠʷʪ 

ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠ ʨʝʛʠʦʥ - ʩ ʇʨʝʜʙʘʣʢʘʥʩʢʘʪʘ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʘ ʦʙʣʘʩʪ, 

ʉʪʘʨʦʧʣʘʥʠʥʩʢʘʪʘ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʘ ʦʙʣʘʩʪ ʠ ʉʨʝʜʥʦʛʦʨʩʢʘʪʘ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʞʢʘ ʦʙʣʘʩʪ; ʈʠʣʦ-ʈʦʜʦʧʩʢʠʷʪ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠ ʨʝʛʠʦʥ; ʉʪʨʘʥʜʞʘʥʩʢʠʷʪ 

ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠ ʨʝʛʠʦʥ ʠ ʂʨʘʠʱʠʜʥʠʷʪ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠ ʨʝʛʠʦʥ. ʆʪ 

ʨʘʚʥʠʥʥʠʪʝ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠ ʨʝʛʠʦʥʠ ʠ ʦʙʣʘʩʪʠ ʪʦʚʘ ʩʘ ʄʠʟʠʡʩʢʠʷʪ ʨʝʛʠʦʥ ʠ 

ʩʲʦʪʚʝʪʥʦ ʃʦʤʩʢʘʪʘ, ʃʫʜʦʛʦʨʦ-ɼʦʙʨʫʜʞʘʥʩʢʘʪʘ ʠ ʇʨʠʯʝʨʥʦʤʦʨʩʢʘʪʘ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʞʢʠ ʦʙʣʘʩʪʠ; ʆʙʣʘʩʪʪʘ ʥʘ ʤʝʞʜʫʧʣʘʥʠʥʩʢʠʪʝ ʢʦʪʣʦʚʠʥʠ ʠ ʥʠʟʠʥʠ ʚ 

ɹʘʣʢʘʥʠʜʥʠʷ ʨʝʛʠʦʥ, ʤʝʞʜʫ ʢʦʠʪʦ ʇʝʨʥʠʰʢʘʪʘ, ʉʦʬʠʡʩʢʘʪʘ ʠ ʦʩʪʘʥʘʣʠʪʝ 

ɿʘʜʙʘʣʢʘʥʩʢʠ ʢʦʪʣʦʚʠʥʠ, ɹʫʨʛʘʩʢʘʪʘ ʥʠʟʠʥʘ ʠ ɻʦʨʥʦʪʨʘʢʠʡʩʢʘʪʘ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʞʢʘ ʦʙʣʘʩʪ. ʇʨʝʧʦʨʲʢʠʪʝ ʠ ʠʟʚʦʜʠʪʝ, ʜʘʜʝʥʠ ʚ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʦʪʦ 

ʨʘʡʦʥʠʨʘʥʝ ʥʘ ʩʪʨʘʥʘʪʘ (ʂʘʤʝʥʦʚ, ʀʣʠʝʚ 1963), ʩʘ ʩʲʦʙʨʘʟʝʥʠ ʠ ʦʪʯʝʪʝʥʠ ʧʨʠ 

ʠʟʛʦʪʚʷʥʝʪʦ ʥʘ ʥʘʩʪʦʷʱʠʷ ʦʪʯʝʪ. 

ɺ ʧʣʘʥʠʥʩʢʠʪʝ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠ ʨʝʛʠʦʥʠ ʠ ʦʙʣʘʩʪʠ ʩ ʚʠʩʦʢʘ ʦʧʘʩʥʦʩʪ ʦʪ 

ʛʨʘʚʠʪʘʮʠʦʥʥʠ ʷʚʣʝʥʠʷ (ʝʨʦʟʠʷ, ʩʚʣʘʯʠʱʘ, ʩʨʫʪʠʱʘ, ʣʘʚʠʥʠ, ʢʘʣʥʦʢʘʤʝʥʥʠ ʧʦʨʦʠ) 

ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʚʠʩʦʢʠ ʠ ʩʪʨʲʤʥʠ ʩʢʣʦʥʦʚʝ, ʧʨʦʣʦʤʥʠ ʜʦʣʠʥʠ, ʨʘʟʯʣʝʥʝʥ ʨʝʣʝʬ, 

ʢʘʨʩʪʦʚʠ ʤʘʩʠʚʠ. ʆʧʘʩʥʦʩʪʪʘ ʩʝ ʫʚʝʣʠʯʘʚʘ ʧʨʠ ʩʲʯʝʪʘʥʠʝ ʠ ʩ ʚʠʩʦʢʘ ʩʝʠʟʤʠʯʥʦʩʪ.  

ɺ ʄʠʟʠʡʩʢʠʷ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠ ʨʝʛʠʦʥ, ʚ ʢʦʪʣʦʚʠʥʠʪʝ ʠ ʥʠʟʠʥʠʪʝ ʩʲʱʦ 

ʠʤʘ ʝʨʦʟʠʷ ʠ ʩʚʣʘʯʠʱʘ ʧʦ ʨʝʢʠʪʝ ʠ ʘʙʨʘʟʠʷ ʧʦ ʤʦʨʩʢʠʪʝ ʙʨʝʛʦʚʝ, ʥʦ ʜʦʤʠʥʠʨʘʱʘ ʝ 

ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʧʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ, ʧʣʘʚʘʱʠ ʧʷʩʲʮʠ, ʩʣʷʛʘʥʝ ʠ ʚʪʝʯʥʷʚʘʥʝ ʥʘ 

ʚʦʜʦʥʘʩʠʪʝʥʠ ʩʣʘʙʠ ʧʦʯʚʠ. ʆʩʥʦʚʥʘʪʘ ʦʧʘʩʥʦʩʪ ʧʨʦʠʟʣʠʟʘ ʦʪ ʧʣʠʪʢʦʟʘʣʷʛʘʱʠʪʝ 

ʧʦʜʟʝʤʥʠ ʚʦʜʠ. ʉ ʪʷʭ ʩʘ ʩʚʲʨʟʘʥʠ ʦʱʝ ʠ ʟʘʙʣʘʪʷʚʘʥʠʷ, ʟʘʩʦʣʷʚʘʥʠʷ, ʢʘʧʠʣʷʨʥʦ 

ʧʦʢʘʯʚʘʥʝ, ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʘʛʨʝʩʠʚʥʦʩʪʠ. 
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ʆʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʪʘ ʥʘ ʛʝʦʜʠʥʘʤʠʯʥʘʪʘ ʦʙʩʪʘʥʦʚʢʘ ʠ ʨʘʟʚʠʪʠʝ ʩʝ ʦʯʝʨʪʘʚʘʪ 

ʜʚʝ ʛʨʫʧʠ ʧʨʦʮʝʩʠ ʠ ʷʚʣʝʥʠʷ ʩ ʧʨʠʦʨʠʪʝʪʥʦ ʟʥʘʯʝʥʠʝ ʠʟʤʝʞʜʫ ʜʝʩʝʪʢʠʪʝ, ʚʣʠʟʘʱʠ 

ʚ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʛʝʦʣʦʞʢʠʪʝ ʦʧʘʩʥʦʩʪʠ ʚ ɹʲʣʛʘʨʠʷ.  

ɺ ʧʲʨʚʘʪʘ ʛʨʫʧʘ ʩʝ ʚʢʣʶʯʚʘʪ ʪʝʟʠ, ʢʦʠʪʦ ʜʦʩʪʠʛʘʪ ʨʘʟʤʝʨʠʪʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠ 

ʙʝʜʩʪʚʠʷ, ʧʨʠʯʠʥʷʚʘʪ ʞʝʨʪʚʠ, ʛʦʣʝʤʠ ʨʘʟʨʫʰʝʥʠʷ ʚ ʥʘʩʝʣʝʥʠʪʝ ʤʝʩʪʘ, 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʠ ʢʫʣʪʫʨʥʦʠʩʪʦʨʠʯʝʩʢʦʪʦ ʥʘʩʣʝʜʩʪʚʦ, ʩ ʪʝʞʢʠ ʧʦʩʣʝʜʩʪʚʠʷ ʟʘ 

ʠʢʦʥʦʤʠʢʘʪʘ. ʊʦʚʘ ʩʘ ʟʝʤʝʪʨʝʩʝʥʠʷʪʘ, ʥʘʚʦʜʥʝʥʠʷʪʘ, ʢʘʣʥʦ-ʢʘʤʝʥʥʠʪʝ ʧʦʨʦʠ, 

ʛʦʣʝʤʠʪʝ ʩʚʣʘʯʠʱʘ ʠ ʩʨʫʪʠʱʘ, ʘʥʪʨʦʧʦʛʝʥʥʠʪʝ ʢʘʪʘʩʪʨʦʬʠ. 

ɺʲʚ ʚʪʦʨʘʪʘ ʛʨʫʧʘ, ʷʚʣʝʥʠʷʪʘ ʥʷʤʘʪ ʙʝʣʝʟʠʪʝ ʥʘ ʪʝʟʠ ʦʪ ʧʲʨʚʘʪʘ, ʪʝ ʥʝ ʩʘ 

ʰʫʤʥʠ ʠ ʘʪʨʘʢʪʠʚʥʠ, ʧʨʦʪʠʯʘʪ ʙʘʚʥʦ ʠ ʠʟʚʲʥ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʚʣʘʩʪʠ, ʤʝʜʠʠ ʠ 

ʥʘʩʝʣʝʥʠʝ, ʦʙʘʯʝ ʥʘʥʘʩʷʪ ʛʦʣʝʤʠ ʱʝʪʠ ʩʲʩ ʩʚʦʷʪʘ ʤʘʩʦʚʦʩʪ, ʰʠʨʦʢʦ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʛʦʣʝʤʠ ʧʣʦʱʠ ʠ ʥʝʧʨʝʢʲʩʥʘʪʦ ʜʝʡʩʪʚʠʝ. ʊʦʚʘ ʩʘ ʠʟʚʝʪʨʷʥʝʪʦ 

ʥʘ ʩʢʘʣʠʪʝ, ʙʘʚʥʦʪʦ ʧʲʣʟʝʥʝ ʥʘ ʩʢʣʦʥʦʚʝʪʝ, ʦʙʝʤʥʦ ʥʝʧʦʩʪʦʷʥʩʪʚʦ ʥʘ ʩʪʨʦʠʪʝʣʥʠʪʝ 

ʧʦʯʚʠ, ʘʢʦ ʪʦ ʥʝ ʝ ʦʪʯʝʪʝʥʦ, ʧʣʦʱʥʘʪʘ ʝʨʦʟʠʷ ʥʘ ʧʦʯʚʝʥʘʪʘ ʧʦʢʨʠʚʢʘ ʠ ʦʪʥʘʩʷʥʝʪʦ 

ʥʘ ʧʣʦʜʦʨʦʜʥʠ ʧʦʯʚʠ ʚʲʚ ʚʦʜʥʠʪʝ ʙʘʩʝʡʥʠ.  

 

 

3.3. ɸʥʘʣʠʟ ʥʘ ʫʷʟʚʠʤʦʩʪʪʘ ʧʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʦʙʣʘʩʪʠ  

ʇʦʢʘʟʘʪʝʣʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʫʷʟʚʠʤʦʩʪʪʘ, ʦʙʭʚʘʱʘʪ ʢʘʢʪʦ ʧʦʪʝʥʮʠ-

ʘʣʥʠʪʝ ʱʝʪʠ, ʪʘʢʘ ʠ ʢʘʧʘʮʠʪʝʪʘ ʟʘ ʩʧʨʘʚʷʥʝ ʩ ʪʷʭ ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ ʩʦʮʠʘʣʥʦ-

ʠʢʦʥʦʤʠʯʝʩʢʠ, ʬʠʟʠʯʝʩʢʠ ʠ ʝʢʦʣʦʛʠʯʥʠ ʠʟʤʝʨʝʥʠʷ. ʇʦʢʘʟʘʪʝʣʠʪʝ ʟʘ ʧʦʪʝʥʮʠʘʣʥʠ 

ʱʝʪʠ ʠʟʤʝʨʚʘʪ ʥʝʱʦ ʢʦʥʢʨʝʪʥʦ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʚʨʝʜʝʥʦ ʦʪ ʦʧʘʩʥʦʩʪʠʪʝ. ʊʝ 

ʠʟʤʝʨʚʘʪ ʨʘʟʤʝʨʘ ʥʘ ʚʲʟʤʦʞʥʠʪʝ ʱʝʪʠ ʚ ʦʧʨʝʜʝʣʝʥ ʨʝʛʠʦʥ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘ ʢʘʧʘʮʠʪʝʪʘ ʥʘ ʩʧʨʘʚʷʥʝʪʦ ʠʟʤʝʨʚʘʪ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʝʜʥʘ 

ʦʙʱʥʦʩʪ ʠʣʠ ʨʝʛʠʦʥ ʜʘ ʩʝ ʧʦʜʛʦʪʚʠ ʠʣʠ ʜʘ ʦʪʛʦʚʦʨʠ ʥʘ ʦʧʘʩʥʦʩʪʠʪʝ. 

ʆʩʥʦʚʝʥ ʢʦʤʧʦʥʝʥʪ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʨʠʩʢʘ ʝ ʦʮʝʥʢʘʪʘ ʥʘ ʫʷʟʚʠʤʦʩʪʪʘ ʥʘ 

ʜʘʜʝʥ ʨʝʛʠʦʥ ʦʪ ʦʧʘʩʥʦʩʪʠ. ʊʫʢ ʩʝ ʚʢʣʶʯʚʘʪ ʝʢʩʧʦʟʠʮʠʷʪʘ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʠ, 

ʧʨʦʤʠʰʣʝʥʠ ʩʲʦʨʲʞʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥ ʢʘʧʘʮʠʪʝʪ, ʞʠʣʠʱʥʠ ʩʛʨʘʜʠ ʠ ʜʨ., 

ʨʝʛʠʦʥʘʣʥʠʷ ɹɺʇ ʥʘ ʛʣʘʚʘ ʦʪ ʥʘʩʝʣʝʥʠʝʪʦ ʠ ʧʦʪʝʥʮʠʘʣʘ ʟʘ ʯʦʚʝʰʢʠ ʫʚʨʝʞʜʘʥʠʷ 
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(ʜʝʬʠʥʠʨʘʥ ʧʦ ʛʲʩʪʦʪʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʚ ʦʙʣʘʩʪʪʘ) ʟʘ ʜʘʜʝʥʘ ʧʣʦʱ. ʀʥʬʦʨʤʘʮʠʷʪʘ 

ʟʘ ʧʨʦʷʚʝʥʠʪʝ ʠ ʧʦʪʝʥʮʠʘʣʥʠ ʦʧʘʩʥʦʩʪʠ, ʢʘʢʪʦ ʠ ʢʘʧʘʮʠʪʝʪʲʪ ʟʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ 

ʩʨʝʱʫ ʪʷʭ, ʩʝ ʢʦʤʙʠʥʠʨʘʪ, ʟʘ ʜʘ ʩʝ ʩʲʟʜʘʜʝ ʢʘʨʪʘ, ʧʦʢʘʟʚʘʱʘ ʦʙʱʘʪʘ ʫʷʟʚʠʤʦʩʪ ʥʘ 

ʚʩʝʢʠ ʨʝʛʠʦʥ. 

ʀʟʧʦʣʟʚʘ ʩʝ ʩʲʱʦ ʪʘʢʘ ʠ ʬʨʘʛʤʝʥʪʘʮʠʷʪʘ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʟʦʥʠ ʢʘʪʦ ʧʦʢʘʟʘʪʝʣ 

ʟʘ ʚʲʟʤʦʞʥʠ ʚʲʟʜʝʡʩʪʚʠʷ ʚʲʨʭʫ ʨʘʟʣʠʯʥʠ ʝʢʦʩʠʩʪʝʤʠ, ʪʲʡ ʢʘʪʦ ʠʤʘ ʚʝʨʦʷʪʥʦʩʪ ʪʝ 

ʜʘ ʙʲʜʘʪ ʥʘʧʲʣʥʦ ʫʥʠʱʦʞʝʥʠ, ʘʢʦ ʜʘʜʝʥʘ ʦʧʘʩʥʦʩʪ ʚʲʟʥʠʢʥʝ. 

ʂʘʧʘʮʠʪʝʪʲʪ ʟʘ ʩʧʨʘʚʷʥʝ ʩ ʚʲʟʥʠʢʥʘʣʘ ʙʝʜʩʪʚʝʥʘ ʩʠʪʫʘʮʠʷ ʩʝ ʦʪʨʘʟʷʚʘ ʚʲʨʭʫ 

ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʦʪʛʦʚʦʨ ʦʪ ʥʘʩʝʣʝʥʠʝʪʦ ʥʘ ʨʘʡʦʥʘ. ʂʘʧʘʮʠʪʝʪʲʪ ʟʘ ʩʧʨʘʚʷʥʝ ʥʘ 

ʜʘʜʝʥʘ ʦʙʣʘʩʪ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʛʲʩʪʦʪʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʠ ʬʠʥʘʥʩʦʚʘʪʘ, ʩʦʮʠʘʣʥʦ-

ʢʫʣʪʫʨʥʘʪʘ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʩʧʨʘʚʠ ʩ ʙʝʜʩʪʚʠʝʪʦ. ɿʘ ʧʨʘʛʤʘ-

ʪʠʯʥʠ ʮʝʣʠ ʩʝ ʠʟʨʘʟʷʚʘ ʯʨʝʟ ʥʘʮʠʦʥʘʣʥʠʷ ɹɺʇ ʥʘ ʛʣʘʚʘ ʦʪ ʥʘʩʝʣʝʥʠʝʪʦ, ʟʘʱʦʪʦ ʘʢʦ 

ʩʝ ʩʣʫʯʠ ʙʝʜʩʪʚʠʝ, ʦʙʠʢʥʦʚʝʥʦ ʜʲʨʞʘʚʘʪʘ ʠ ʥʘʮʠʦʥʘʣʥʠʷ ʠʢʦʥʦʤʠʯʝʩʢʠ ʢʘʧʘʮʠʪʝʪ 

ʩʘ ʧʨʠʟʚʘʥʠ ʜʘ ʩʝ ʩʧʨʘʚʷʪ ʩ ʧʦʩʣʝʜʠʮʠʪʝ ʥʘ ʙʝʜʩʪʚʠʝʪʦ.  

ʉʫʤʘʪʘ ʦʪ ʪʝʟʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʫʷʟʚʠʤʦʩʪ ʜʘʚʘ ʠʥʪʝʛʨʠʨʘʥʠʷ ʠʥʜʝʢʩ ʥʘ 

ʫʷʟʚʠʤʦʩʪ. ʅʘʢʨʘʷ, ʚʩʝʢʠ ʢʦʤʧʦʥʝʥʪ ʥʘ ʫʷʟʚʠʤʦʩʪ ʝ ʢʣʘʩʠʬʠʮʠʨʘʥ ʚ ʧʝʪ ʢʣʘʩʘ, 

ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʫʣʝʩʥʷʚʘ ʠʥʪʝʛʨʘʮʠʷʪʘ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʘʪʘ ʠ ʩʦʮʠʘʣʥʘ 

ʫʷʟʚʠʤʦʩʪ ʢʲʤ ʝʜʠʥ ʠʥʪʝʛʨʠʨʘʥ ʠʥʜʝʢʩ ʥʘ ʫʷʟʚʠʤʦʩʪ. 

ʊʘʙʣ. 3.12. ʂʘʪʝʛʦʨʠʟʘʮʠʷ ʥʘ ʫʷʟʚʠʤʦʩʪʪʘ 

ɻʲʩʪʦʪʘ ʥʘ 
ʥʘʩʝʣʝʥʠʝʪʦ  (ʙʨ. 
ʞʠʪʝʣʠ ʥʘ km

2
) 

ɹɺʇ ʤʣʥ.ʣʚ./km
2
 ʇʲʪʠʱʘ km/km

2
 

ɾʠʣʠʱʥʠ ʩʛʨʘʜʠ, 
ʙʨ./km

2
 

                

< 50 0,2 < 0,25 1 < 0,2 0,2 <15 0,2 

50-75 0,4 0.25-0,5 0,8 0.20-0,225 0,4 15-20 0,4 

75 -100  0,6 0,5-0,75 0,6 0,225-0,25 0,6 20-25 0,6 

100 -150  0,8 0,75-1 0,4 0,25-0,275 0,8 25-50 0,8 

>150 1 >1 0,2 >0,275 1 >50 1 

 

ʂʦʤʙʠʥʠʨʘʥʝʪʦ ʥʘ ʢʦʤʧʦʥʝʥʪʠʪʝ ʥʘ ʫʷʟʚʠʤʦʩʪ ʜʘʚʘ ʫʷʟʚʠʤʦʩʪʪʘ ʦʙʱʦ ʟʘ 

ʩʲʦʪʚʝʪʥʘʪʘ ʦʙʣʘʩʪ (ʬʠʛ. 3.2). 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʪʝ ʜʘʥʥʠ ʟʘ ɹʲʣʛʘʨʠʷ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠʪʝ ʦʙʣʘʩʪʠ ʩʘ ʦʪ 

ʅʘʮʠʦʥʘʣʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʠʥʩʪʠʪʫʪ http://www.nsi.bg/  

file:///D:/Text-MRRB-2016/Националния%20статистически%20институт
http://www.nsi.bg/
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4. ʂʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʨʠʩʢʦʚʝʪʝ ʦʪ ʙʝʜʩʪʚʠʷ, ʢʦʝʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʦ ʦʟʥʘʯʘʚʘʥʝ ʥʘ ʪʝʨʠʪʦʨʠʠʪʝ, ʟʘʩʪʨʘʰʝʥʠ ʦʪ ʛʝʦʣʦʞʢʠ ʨʠʩʢ, ʠ ʥʘʥʘʩ-̫

ʥʝ ʨʘʟʤʝʨʠʪʝ ʥʘ ʥʝʛʘʪʠʚʥʠʪʝ ʧʦʩʣʝʜʠʮʠ, ʦʧʨʝʜʝʣʝʥʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʨʠʩʢʘ 

ʧʦ ʪ. 5 ʦʪ ɯ ʝʪʘʧ 

ɿʘ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝʪʦ ʥʘ ʨʠʩʢʦʚʝʪʝ ʦʪ ʙʝʜʩʪʚʠʷ ʝ ʠʟʧʦʣʟʚʘʥʘ ʦʬʠʮʠʘʣʥʘʪʘ 

ʤʝʞʜʫʥʘʨʦʜʥʘ ʪʝʨʤʠʥʦʣʦʛʠʷ, ʜʘʜʝʥʘ ʚ The United Nations Office for Disaster Risk 

Reduction (UNISDR 2009). ʅʘ ʧʲʨʚʦ ʤʷʩʪʦ ʩʝ ʩʧʠʨʘʤʝ ʥʘ ʜʝʬʠʥʠʮʠʷʪʘ ʥʘ 

ʧʦʥʷʪʠʝʪʦ - ɹʝʜʩʪʚʠʝ (Disaster): Ăʉʝʨʠʦʟʥʦ ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ 

ʝʜʥʘ ʦʙʱʥʦʩʪ ʠʣʠ ʦʙʱʝʩʪʚʦ, ʚʢʣʶʯʚʘʱʘ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʯʦʚʝʰʢʠ, ʤʘʪʝ-

ʨʠʘʣʥʠ, ʠʢʦʥʦʤʠʯʝʩʢʠ ʠʣʠ ʝʢʦʣʦʛʠʯʥʠ ʟʘʛʫʙʠ ʠ ʚʲʟʜʝʡʩʪʚʠʷ, ʢʦʠʪʦ ʥʘʜʭʚʲʨʣʷʪ 

ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʟʘʩʝʛʥʘʪʘʪʘ ʦʙʱʥʦʩʪ ʠʣʠ ʦʙʱʝʩʪʚʦ ʜʘ ʩʝ ʩʧʨʘʚʷʪ ʩʲʩ ʩʦʙʩʪ-

ʚʝʥʠ ʩʨʝʜʩʪʚʘ.ò 

ʂʦʤʝʥʪʘʨ: ʙʝʜʩʪʚʠʷʪʘ ʯʝʩʪʦ ʩʘ ʦʧʠʩʘʥʠ ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʦʪ ʢʦʤʙʠʥʘʮʠʷʪʘ ʥʘ: 

ʠʟʣʘʛʘʥʝʪʦ ʥʘ ʦʧʘʩʥʦʩʪ; ʫʩʣʦʚʠʷʪʘ ʥʘ ʫʷʟʚʠʤʦʩʪ, ʢʦʠʪʦ ʩʲʱʝʩʚʫʚʘʪ; ʠ ʥʝʜʦʩʪʘʪʲʯ-

ʥʠʷ ʢʘʧʘʮʠʪʝʪ ʠʣʠ ʤʝʨʢʠ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʠʣʠ ʩʧʨʘʚʷʥʝ ʩ ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʦʪʨʠʮʘʪʝʣ-

ʥʠ ʧʦʩʣʝʜʠʮʠ. ɺʲʟʜʝʡʩʪʚʠʷʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ ʤʦʛʘʪ ʜʘ ʚʢʣʶʯʚʘʪ ʟʘʛʫʙʘ ʥʘ ʞʠʚʦʪ, 

ʪʨʘʚʤʠ, ʟʘʙʦʣʷʚʘʥʠʷ ʠ ʜʨʫʛʠ ʥʝʛʘʪʠʚʥʠ ʝʬʝʢʪʠ ʚʲʨʭʫ ʯʦʚʝʰʢʦʪʦ ʬʠʟʠʯʝʩʢʦ, ʧʩʠ-

ʭʠʯʝʩʢʦ ʠ ʩʦʮʠʘʣʥʦ ʙʣʘʛʦʧʦʣʫʯʠʝ, ʟʘʝʜʥʦ ʩʲʩ ʟʘʛʫʙʠ ʠʣʠ ʫʚʨʝʞʜʘʥʝ ʥʘ ʠʤʫʱʝʩʪʚʦ, 

ʫʥʠɦʦʞʘʚʘʥʝ ʥʘ ʘʢʪʠʚʠ, ʟʘʛʫʙʘ ʥʘ ʦʙʱʝʩʪʚʝʥʠ ʩʣʫʞʙʠ ʠ ʫʩʣʫʛʠ, ʩʦʮʠʘʣʥʦ ʠ 

ʠʢʦʥʦʤʠʯʝʩʢʠ ʩʲʪʨʝʩʝʥʠʷ ʠ ʚʣʦʰʘʚʘʥʝʪʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. 

ɺʘʞʥʦ ʝ ʩʲʱʦ ʪʘʢʘ ʠ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʢʦʠ ʩʪʨʫʢʪʫʨʠ ʠ ʩʲʦʨʲʞʝʥʠʷ ʱʝ ʩʘ ʩ 

ʧʨʠʦʨʠʪʝʪ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʨʠʩʢʘ ʦʪ ʚʲʟʥʠʢʚʘʥʝʪʦ ʥʘ ʜʘʜʝʥʦ ʙʝʜʩʪʚʠʝ ʠʣʠ ʪ. ʥʘʨ. 

ʂʨʠʪʠʯʥʠ ʩʲʦʨʲʞʝʥʠʷ (Critical facilities) - Ăʆʩʥʦʚʥʠʪʝ ʬʠʟʠʯʝʩʢʠ ʩʪʨʫʢʪʫʨʠ, 

ʪʝʭʥʠʯʝʩʢʠ ʩʲʦʨʲʞʝʥʠʷ ʠ ʩʠʩʪʝʤʠ, ʢʦʠʪʦ ʩʘ ʩʦʮʠʘʣʥʦ, ʠʢʦʥʦʤʠʯʝʩʢʠ ʠʣʠ 

ʦʧʝʨʘʪʠʚʥʦ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʝʜʥʦ ʦʙʱʝʩʪʚʦ ʠʣʠ 

ʦʙʱʥʦʩʪ, ʢʘʢʪʦ ʚ ʨʫʪʠʥʥʠ ʦʙʩʪʦʷʪʝʣʩʪʚʘ, ʪʘʢʘ ʠ ʚ ʝʢʩʪʨʝʤʥʠ ʦʙʩʪʦʷʪʝʣʩʪʚʘ 

ʥʘ ʠʟʚʲʥʨʝʜʥʘ ʩʠʪʫʘʮʠʷ.ò (UNISDR 2009). 

ʂʦʤʝʥʪʘʨ: ʂʨʠʪʠʯʥʠ ʩʲʦʨʲʞʝʥʠʷ ʩʘ ʝʣʝʤʝʥʪʠ ʦʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ, ʢʦʠʪʦ 

ʧʦʜʜʲʨʞʘʪ ʫʩʣʫʛʠʪʝ ʦʪ ʧʲʨʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ʚ ʝʜʥʦ ʦʙʱʝʩʪʚʦ. ʊʝ ʚʢʣʶʯʚʘʪ ʪʘʢʠʚʘ 

ʥʝʱʘ ʢʘʪʦ ʪʨʘʥʩʧʦʨʪʥʠ ʩʠʩʪʝʤʠ; ʘʝʨʦʛʘʨʠ ʠ ʤʦʨʩʢʠ ʧʨʠʩʪʘʥʠʱʘ; ʝʣʝʢʪʨʦʧʨʦʚʦʜʠ, 
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ʚʦʜʦʧʨʦʚʦʜʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ; ʙʦʣʥʠʮʠ ʠ ʟʜʨʘʚʥʠ ʢʣʠʥʠʢʠ; ʮʝʥʪʨʦʚʝ ʟʘ 

ʧʦʞʘʨʥʘ ʟʘʱʠʪʘ, ʧʦʣʠʮʠʷ ʠ ʩʣʫʞʙʠʪʝ ʦʪ ʜʲʨʞʘʚʥʘʪʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ. 

ʀʟʧʦʣʟʚʘʥʠʪʝ ʪʝʨʤʠʥʠ, ʩʚʲʨʟʘʥʠ ʩ ʙʝʜʩʪʚʠʷʪʘ, ʦʧʘʩʥʦʩʪʠʪʝ ʠ ʨʠʩʢʘ, 

ʧʦʜʣʝʞʘʪ ʥʘ ʧʦʩʪʦʷʥʥʠ ʜʦʧʲʣʥʝʥʠʷ ʠ ʫʪʦʯʥʝʥʠʷ. ʊʦʚʘ ʩʪʘʚʘ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʠ 

ʝʢʩʧʝʨʪʥʠ ʩʨʝʱʠ ʥʘ ʩʝʩʠʠʪʝ ʥʘ ʪ.ʥʘʨ. ʆʪʚʦʨʝʥʘ ʤʝʞʜʫʧʨʘʚʠʪʝʣʩʪʚʝʥʘ ʝʢʩʧʝʨʪʥʘ 

ʨʘʙʦʪʥʘ ʛʨʫʧʘ ʧʦ ʪʝʨʤʠʥʦʣʦʛʠʷ ʠ ʠʥʜʠʢʘʪʦʨʠ, ʩʚʲʨʟʘʥʠ ʩ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʠʩʢʘ ʦʪ 

ʙʝʜʩʪʚʠʷ (OIEWG - Intergovernmental Expert Working Group on Terminology and 

Indicators Relating to Disaster Risk Reduction). ʆʨʛʘʥʠʟʘʪʦʨ ʥʘ ʪʝʟʠ ʩʨʝʱʠ ʝ 

ʉʣʫʞʙʘʪʘ ʥʘ ʆʆʅ ʟʘ ɹʝʜʩʪʚʠʷʪʘ ʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʠʩʢʘ (UNISDR - United Nations 

Office for Disaster Risk Reduction). ʇʦʩʣʝʜʥʠʪʝ ʫʪʦʯʥʝʥʠʷ ʢʲʤ ʜʘʪʘ 30.09.2016 ʛ.ʩʘ 

ʜʘʜʝʥʠ ʚ ʇʨʠʣʦʞʝʥʠʝ ˉ 4.  

ɺ ɹʲʣʛʘʨʠʷ ʩʘ ʚʲʟʥʠʢʚʘʣʠ ʨʝʜʠʮʘ ʙʝʜʩʪʚʠʷ ʦʪ ʨʘʟʥʦʨʦʜʝʥ ʭʘʨʘʢʪʝʨ. ʅʘʡ-ʯʝʩ-

ʪʦ ʙʝʜʩʚʠʷʪʘ ʩ ʛʝʦʣʦʞʢʠ ʭʘʨʘʢʪʝʨ ʩʘ ʙʠʣʠ ʩʚʲʨʟʘʥʠ ʩʲʩ ʟʥʘʯʠʪʝʣʥʠ ʢʦʣʠʯʝʩʪʚʘ ʥʘ 

ʧʘʜʥʘʣʠʪʝ ʚʘʣʝʞʠ, ʩʝʠʟʤʠʯʥʠ ʩʲʙʠʪʠʷ ʩ ʛʦʣʝʤʠ ʤʘʛʥʠʪʫʜʠ ʠ ʥʝʧʨʝʜʚʠʜʝʥʠ ʦʙʩʪʦ-

ʷʪʝʣʩʪʚʘ ʧʨʠ ʧʨʦʷʚʘʪʘ ʥʘ ʩʨʫʪʠʱʘ, ʩʚʣʘʯʠʱʘ ʠ ʢʘʣʥʦ-ʢʘʤʝʥʥʠ ʧʦʨʦʠ ʩ ʚʥʝʟʘʧʥʘ ʠ 

ʙʲʨʟʘ ʧʨʦʷʚʘ. ɺ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʥʝʜʦʦʮʝʥʷʚʘʥʝʪʦ ʥʘ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠʪʝ ʫʩʣʦ-

ʚʠʷ ʧʨʠ ʷʟʦʚʠʨʠ, ʤʠʢʨʦʷʟʦʚʠʨʠ ʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʩʲʱʦ ʩʘ ʙʠʣʠ ʧʨʠʯʠʥʘ ʟʘ ʚʲʟ-

ʥʠʢʚʘʥʝ ʥʘ ʙʝʜʩʪʚʠʷ ʠ ʧʦʨʘʜʠ ʪʦʚʘ ʥʦʩʷʪ ʢʘʢʪʦ ʧʨʠʨʦʜʝʥ, ʪʘʢʘ ʠ ʘʥʪʨʦʧʦʛʝʥʝʥ 

ʭʘʨʘʢʪʝʨ.  

ɿʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʪʝʨʠʪʦʨʠʠʪʝ, ʟʘʩʪʨʘʰʝʥʠ ʦʪ 

ʛʝʦʣʦʞʢʠʷ ʨʠʩʢ ʥʘ ʩʠʣʥʠ ʟʝʤʝʪʨʝʩʝʥʠʷ ʠ ʧʨʦʷʚʘʪʘ ʥʘ ʨʝʜʠʮʘ ʚʪʦʨʠʯʥʠ ʦʧʘʩʥʠ 

ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩʠ ʢʘʪʦ ʩʚʣʘʯʠʱʘ, ʩʨʫʪʠʱʘ, ʧʨʦʧʘʜʘʥʝ ʠ ʧʨʦʪʠʯʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ 

ʧʦʯʚʠ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘʪ ʧʨʝʜʚʠʜ ʩʝʠʟʤʠʯʥʠʪʝ (ʝʧʠʮʝʥʪʨʘʣʥʠ) ʟʦʥʠ ʚ ʩʪʨʘʥʘʪʘ. ʉ 

ʚʠʩʦʢʘ ʩʝʠʟʤʠʯʥʦʩʪ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʊʨʘʢʠʡʩʢʘʪʘ ʥʠʟʠʥʘ, ʉʦʬʠʡʩʢʘʪʘ 

ʢʦʪʣʦʚʠʥʘ, ʧʦʨʝʯʠʷʪʘ ʥʘ ʨʝʢʠʪʝ ʉʪʨʫʤʘ ʠ ʄʝʩʪʘ, ʨʘʡʦʥʲʪ ɺʝʣʠʢʦ ʊʲʨʥʦʚʦ - ɻʦʨʥʘ 

ʆʨʷʭʦʚʠʮʘ ʠ ɼʦʙʨʫʜʞʘʥʩʢʦʪʦ ʏʝʨʥʦʤʦʨʩʢʦ ʢʨʘʡʙʨʝʞʠʝ. ʎʝʣʠʷʪ ʄʠʟʠʡʩʢʠ 

ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠ ʨʝʛʠʦʥ ʝ ʧʦʜʣʦʞʝʥ ʥʘ ʩʠʣʥʠ ʩʝʠʟʤʠʯʥʠ ʚʲʟʜʝʡʩʪʚʠʷ ʦʪ 

ʟʝʤʝʪʨʝʩʝʥʠʷʪʘ ʩ ʝʧʠʮʝʥʪʲʨ ɺʨʘʥʯʘ ʚ ʈʫʤʲʥʠʷ. ʆʩʦʙʝʥʦ ʯʫʚʩʪʚʠʪʝʣʥʠ ʢʲʤ ʪʝʟʠ 

ʚʲʟʜʝʡʩʪʚʠʷ ʩʘ ʫʯʘʩʪʲʮʠʪʝ ʧʦ ʧʦʨʝʯʠʝʪʦ ʥʘ ʨ. ɼʫʥʘʚ, ʢʲʜʝʪʦ ʚ ʪʝʨʘʩʠʪʝ, ʚ ʥʠʩʢʠ ʠ 

ʦʚʦʜʥʝʥʠ ʪʝʨʝʥʠ, ʧʨʦʪʠʯʘʪ ʷʚʣʝʥʠʷ ʢʘʪʦ ʧʨʦʧʘʜʘʥʠʷ ʠ ʚʪʝʯʥʷʚʘʥʠʷ ʥʘ ʩʣʘʙʠ 
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ʩʪʨʦʠʪʝʣʥʠ ʧʦʯʚʠ. ɿʘ ʧʦʩʣʝʜʥʠʪʝ 200 ʛʦʜʠʥʠ ʩʘ ʩʪʘʥʘʣʠ 10 ʩʠʣʥʠ ʟʝʤʝʪʨʝʩʝʥʠʷ, 

ʥʘʥʝʩʣʠ ʛʦʣʝʤʠ ʱʝʪʠ ʧʨʠ ʨʘʟʨʫʰʝʥʠʷ ʥʘ ʩʛʨʘʜʠ, ʚʢʣ. ʚʟʝʣʠ ʠ ʤʥʦʛʦʙʨʦʡʥʠ 

ʯʦʚʝʰʢʠ ʞʝʨʪʚʠ (ʀʣʠʝʚ ʨʝʜ. 1994).  

ɿʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʪʝʨʠʪʦʨʠʠʪʝ, ʟʘʩʪʨʘʰʝʥʠ ʦʪ 

ʛʝʦʣʦʞʢʠʷ ʨʠʩʢ ʥʘ ʛʦʣʝʤʠ ʠ ʢʘʪʘʩʪʨʦʬʘʣʥʠ ʩʚʣʘʯʠʱʘ, ʩʨʫʪʠʱʘ ʠ ʢʘʣʥʦ-ʢʘʤʝʥʥʠ 

ʧʦʨʦʠ, ʜʘʚʘʪ ʧʨʝʜʩʪʘʚʘ ʠʟʨʘʙʦʪʝʥʠʪʝ ʢʘʨʪʠ ʟʘ ʧʦʜʘʪʣʠʚʦʩʪʪʘ ʠ ʦʧʘʩʥʦʩʪʪʘ ʦʪ 

ʧʨʦʷʚʘʪʘ ʥʘ ʪʝʟʠ ʧʨʦʮʝʩʠ. ʑʝ ʦʙʲʨʥʝʤ ʚʥʠʤʘʥʠʝ ʩʘʤʦ ʥʘ ʬʘʢʪʘ, ʯʝ ʧʦʩʣʝʜʥʠʪʝ 20 

ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ ʚ ɹʲʣʛʘʨʠʷ ʩʘ ʩʪʘʥʘʣʠ 5 ʢʘʪʘʩʪʨʦʬʘʣʥʠ ʩʚʣʠʯʘʥʠʷ ʧʦ 

ʟʘʧʘʜʥʠʷ ʫʯʘʩʪʲʢ ʦʪ ɼʫʥʘʚʩʢʦʪʦ ʢʨʘʡʙʨʝʞʠʝ ʠ 4 ʢʘʪʘʩʪʨʦʬʘʣʥʠ ʩʚʣʠʯʘʥʠʷ ʧʦ 

ʫʯʘʩʪʲʢʘ ʥʘ ʩʝʚʝʨʥʦʪʦ ʥʠ ʏʝʨʥʦʤʦʨʩʢʦ ʢʨʘʡʙʨʝʞʠʝ. ʇʨʝʟ ʥʘʩʪʦʷʱʠʷ ʚʝʢ ʪʝʟʠ 

ʧʨʦʮʝʩʠ ʩʲʱʦ ʩʝ ʧʨʦʷʚʠʭʘ ʩ ʢʘʪʘʩʪʨʦʬʘʣʝʥ ʭʘʨʘʢʪʝʨ, ʩʣʝʜ ʦʙʠʣʥʠ ʚʘʣʝʞʠ ʠ 

ʧʦʩʣʝʜʥʠʷʪ ʧʨʠʤʝʨ ʝ ʩʚʣʠʯʘʥʝʪʦ ʠ ʧʦʩʣʝʜʚʘʣʠʷʪ ʢʘʣʥʦ-ʢʘʤʝʥʝʥ ʧʦʨʦʡ ʚ ʢʚ. 

ɸʩʧʘʨʫʭʦʚʦ ʥʘ ʛʨ. ɺʘʨʥʘ, ʧʨʠ ʢʦʝʪʦ ʟʘʛʠʥʘʭʘ 13 ʜʫʰʠ (2014 ʛ.). (ʬʠʛ. 4.1.) 

ɿʦʥʠʪʝ ʦʢʦʣʦ ʚʩʠʯʢʠ ʠʟʛʨʘʜʝʥʠ ʷʟʦʚʠʨʠ, ʤʠʢʨʦʷʟʦʚʠʨʠ ʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ 

ʩʘ ʧʦʪʝʥʮʠʘʣʥʦ ʟʘʩʪʨʘʰʝʥʠ ʦʪ ʥʝʧʨʝʜʚʠʜʝʥʠ ʙʝʜʩʪʚʠʷ ʧʨʠ ʨʘʟʨʫʰʘʚʘʥʝʪʦ ʥʘ ʪʝʟʠ 

ʠʥʞʝʥʝʨʥʠ ʩʲʦʨʲʞʝʥʠʷ. ʅʘʡ-ʪʝʞʢʘʪʘ ʢʘʪʘʩʪʨʦʬʘ, ʩʪʘʥʘʣʘ ʫ ʥʘʩ ʜʦ ʩʝʛʘ ʦʪ ʧʦʜʦʙʝʥ 

ʭʘʨʘʢʪʝʨ, ʝ ʨʘʟʨʫʰʘʚʘʥʝʪʦ ʥʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ Ăʉʝʜʤʦʯʠʩʣʝʥʠʮʠò ʥʘʜ ɺʨʘʮʘ, 

ʜʦʚʝʣʘ ʜʦ ʪʨʘʛʠʯʥʠ ʧʦʩʣʝʜʠʮʠ. ʉʣʝʜ ʥʷʢʦʣʢʦʜʥʝʚʥʠ ʠʥʪʝʥʟʠʚʥʠ ʚʘʣʝʞʠ ʥʘ 

01.05.1966 ʛ. ʥʠʚʦʪʦ ʥʘ ʚʦʜʘʪʘ ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝʪʦ ʝ ʜʦʩʪʠʛʥʘʣʦ ʜʦ ʤʘʢʩʠʤʘʣʥʘʪʘ 

ʩʠ ʢʦʪʘ. ʉʣʝʜʚʘ ʩʫʬʦʟʠʦʥʥʦ ʠʟʥʘʩʷʥʝ ʥʘ ʯʘʩʪʠʮʠ ʦʪ ʦʩʥʦʚʘʪʘ ʚ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ 

ʩʢʘʪʘ ʠ ʭʚʦʩʪʘ, ʧʨʦʨʠʚ ʠ ʤʘʩʘ ʦʪ ʭʚʦʩʪ ʠ ʚʦʜʘ ʨʘʟʨʫʰʘʚʘ ʩʪʝʥʘʪʘ ʠ ʧʦʪʠʯʘ ʩ ʛʦʣʷʤʘ 

ʩʢʦʨʦʩʪ, ʢʘʪʦ ʩʲʟʜʘʚʘ ʠ ʧʨʝʜʭʦʞʜʘʱʘ ʚʲʟʜʫʰʥʘ ʚʲʣʥʘ. ʊʝʟʠ ʚʲʣʥʠ ʩʝ 

ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʪ ʛʣʘʚʦʣʦʤʥʦ ʧʦ ʪʝʯʝʥʠʝʪʦ ʥʘ ʨ. ʃʝʚʘ, ʢʘʪʦ ʢʘʣʥʘʪʘ ʤʘʩʘ ʟʘʣʠʚʘ 

ʯʘʩʪ ʦʪ ʩ. ɿʛʦʨʠʛʨʘʜ ʠ ʧʦʢʨʘʡʥʠʥʠʪʝ ʥʘ ɺʨʘʮʘ (ʀʣʠʝʚ ʨʝʜ., 1994). ʈʘʟʨʫʰʝʥʠ ʩʘ 

ʙʠʣʠ 196 ʞʠʣʠʱʥʠ ʩʛʨʘʜʠ, ʟʘʛʠʥʘʣʠ ʩʘ 96 ʜʫʰʠ, ʘ ʠʟʯʝʟʥʘʣʠ - 25 (ʎʫʨʠʥʩʢʠ, 

1990). 

ʇʨʠ ʦʢʦʥʯʘʪʝʣʥʠ ʚʘʨʠʘʥʪ ʥʘ ʦʪʯʝʪʘ ʚ ʧʦ ʝʜʲʨ ʤʘʱʘʙ ʱʝ ʙʲʜʘʪ ʦʯʝʨʪʘʥʠ 

ʟʦʥʠʪʝ ʦʢʦʣʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʪʘ, ʢʲʜʝʪʦ ʟʘʧʣʘʭʘʪʘ ʦʪ ʙʝʜʩʪʚʠʝ ʧʨʠ ʬʦʨʩʤʘʞʦʨʥʠ 

ʦʙʩʪʦʷʪʝʣʩʪʚʘ ʝ ʧʦʪʝʥʮʠʘʣʥʦ ʚʝʨʦʷʪʥʘ.  
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ɼʨʫʛʠ ʧʨʠʤʝʨʠ ʩ ʘʥʪʨʦʧʦʛʝʥʝʥ ʭʘʨʘʢʪʝʨ ʩʲʱʦ ʚʦʜʷʪ ʜʦ ʪʨʘʡʥʠ ʨʘʟʨʫʰʝʥʠʷ, 

ʧʨʠ ʢʦʝʪʦ ʩʚʣʘʯʠʱʥʠʪʝ ʜʚʠʞʝʥʠʷ ʧʨʦʜʲʣʞʘʚʘʪ ʩ ʛʦʜʠʥʠ. ʇʦʨʘʜʠ ʥʝʩʲʦʙʨʘʟʷʚʘʥʝ ʩ 

ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠʪʝ ʫʩʣʦʚʠʷ ʠ ʦʚʦʜʥʷʚʘʥʝ ʥʘ ʩʢʣʦʥʘ ʦʪ ʢʘʥʘʣʥʠ ʚʦʜʠ ʠ 

ʩʝʧʪʠʯʥʠ ʷʤʠ ʩʝ ʟʘʜʝʡʩʪʚʘ ʠ ʩʚʣʘʯʠʱʝʪʦ ʧʨʠ ʊʨʠʬʦʥ ɿʘʨʝʟʘʥ ʧʨʝʟ 2005 ʛ. ʠ ʜʦ 

ʪʦʟʠ ʤʦʤʝʥʪ ʪʦ ʥʝ ʝ ʦʚʣʘʜʷʥʦ. 

ʇʦ ʩʪʝʧʝʥ ʥʘ ʦʧʘʩʥʦʩʪ ʠ ʚʲʟʤʦʞʥʠ ʧʦʩʣʝʜʩʪʚʠʷ, ʩʲʙʠʪʠʷʪʘ ʩʝ ʧʦʜʝʣʷʪ ʥʘ 

ʯʝʪʠʨʠ ʢʘʪʝʛʦʨʠʠ: ʙʝʜʩʪʚʠʝ, ʢʘʪʘʩʪʨʦʬʘ, ʘʚʘʨʠʷ ʠ ʠʥʮʠʜʝʥʪ (ʀʣʠʝʚ-ɹʨʫʯʝʚ, ʨʝʜ., 

1994) (ʪʘʙʣ. 4.1).  

ʊʘʙʣ. 4.1. ʇʦ-ʚʘʞʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʨʦʮʝʩʠ ʠ ʷʚʣʝʥʠʷ   

ɺʠʜʦʚʝ 

ʨʘʟʨʫʰʠʪʝʣʥʠ 

ʧʨʦʮʝʩʠ 

ʩʲʩʪʘʚʷʱʠ 

ʛʝʦʣʦʞʢʘʪʘ 

ʦʧʘʩʥʦʩʪ 

ɺʲʟʤʦʞʥʠ   

ʧʦʩʣʝʜʩʪʚʠʷ 

--------------- 

ʙʝʜʩʪʚʠʝ 

ʢʘʪʘʩʪʨʦʬʘ 

ʘʚʘʨʠʷ 

ʠʥʮʠʜʝʥʪ 

ɿʘʩʝʛʥʘʪʠ 

ʧʣʦʱʠ 

--------------- 

ʛʣʦʙʘʣʥʠ  

ʟʦʥʘʣʥʠ 

ʨʝʛʠʦʥʘʣʥʠ 

ʣʦʢʘʣʥʠ 

ʌʦʨʤʠ ʚ 

ʧʣʘʥ  

------------- 

ʧʣʦʱʥʠ 

ʣʠʥʝʡʥʠ 

ʪʦʯʢʦʚʠ 

ɺʨʝʤʝʪʨʘʝʥʝ 

 

----------------- 

ʧʦʩʪʦʷʥʥʠ  

ʜʲʣʛʦʪʨʘʡʥʠ 

ʢʨʘʪʢʦʪʨʘʡʥʠ 

ʉʢʦʨʦʩʪ ʥʘ 

ʧʨʦʪʠʯʘʥʝ 

--------------- 

ʚʥʝʟʘʧʥʠ  

ʙʲʨʟʠ 

ʩʨʝʜʥʠ 

ʙʘʚʥʠ  

ʉʪʝʧʝʥ ʥʘ  

ʧʨʝʜʩʢʘʟʫ-

ʝʤʦʩʪ  

--------------- 

ʚʠʩʦʢʘ 

ʩʨʝʜʥʘ 

ʥʠʩʢʘ 

1 2 3 4 5 6 7 
ɼʚʠʞʝʥʠʷ ʧʦ 

ʨʘʟʣʦʤʠ:  
ʘʚʘʨʠʷ  ʟʦʥʘʣʥʠ  ʣʠʥʝʡʥʠ ʧʦʩʪʦʷʥʥʠ ʙʘʚʥʠ ʚʠʩʦʢʘ  

ʣʠʥʝʡʥʘ ʝʨʦʟʠʷ 

ʧʣʦʱʥʘ ʝʨʦʟʠʷ 

ʢʘʪʘʩʪʨʦʬʘ  

ʠʥʮʠʜʝʥʪ 

ʨʝʛʠʦʥʘʣʥʠ 

ʨʝʛʠʦʥʘʣʥʠ 

ʣʠʥʝʡʥʠ  

ʧʣʦʱʥʠ 

ʧʦʩʪʦʷʥʥʠ  

ʧʦʩʪʦʷʥʥʠ 

ʙʘʚʥʠ 

ʙʘʚʥʠ 

ʚʠʩʦʢʘ 

ʚʠʩʦʢʘ 

ɸʙʨʘʟʠʷ ʢʘʪʘʩʪʨʦʬʘ  ʨʝʛʠʦʥʘʣʥʠ ʣʠʥʝʡʥʠ ʧʦʩʪʦʷʥʥʠ ʙʘʚʥʠ ʚʠʩʦʢʘ 

ʉʨʫʪʠʱʘ ʢʘʪʘʩʪʨʦʬʘ ʣʦʢʘʣʥʠ ʪʦʯʢʦʚʠ ʢʨʘʪʢʦʪʨʘʡʥʠ ʚʥʝʟʘʧʥʠ ʥʠʩʢʘ  

ʉʚʣʘʯʠʱʘ ʢʘʪʘʩʪʨʦʬʘ ʣʦʢʘʣʥʠ ʣʠʥʝʡʥʠ ʜʲʣʛʦʪʨʘʡʥʠ ʙʲʨʟʠ ʥʠʩʢʘ  

ʂʘʣʥʦʢ. ʧʦʨʦʠ ʙʝʜʩʪʚʠʝ ʣʦʢʘʣʥʠ ʣʠʥʝʡʥʠ ʢʨʘʪʢʦʪʨʘʡʥʠ ʚʥʝʟʘʧʥʠ ʥʠʩʢʘ 

ʇʨʦʧʘʜʘʥʝ ʥʘ 

ʣʴʦʩ 
ʘʚʘʨʠʷ ʣʦʢʘʣʥʠ ʪʦʯʢʦʚʠ ʢʨʘʪʢʦʪʨʘʡʥʠ ʙʲʨʟʠ ʩʨʝʜʥʘ 

ɺʪʝʯʥʷʚʘʥʝ ʘʚʘʨʠʷ  ʨʝʛʠʦʥʘʣʥʠ ʪʦʯʢʦʚʠ ʢʨʘʪʢʦʪʨʘʡʥʠ ʙʲʨʟʠ  ʥʠʩʢʘ 

ʅʘʙʲʙʚʘʥʝ ʠ 

ʩʚʠʚʘʥʝ ʥʘ ʧʦʯʚʠ 
ʠʥʮʠʜʝʥʪ ʣʦʢʘʣʥʠ ʪʦʯʢʦʚʠ ʜʲʣʛʦʪʨʘʡʥʠ ʩʨʝʜʥʠ ʩʨʝʜʥʘ 

- ʉʪʝʧʝʥʪʘ ʥʘ ʦʧʘʩʥʦʩʪ ʠ ʚʲʟʤʦʞʥʠʪʝ ʧʦʩʣʝʜʩʪʚʠʷ ʩʝ ʦʪʥʘʩʷʪ ʟʘ ʤʘʢʩʠʤʘʣʥʘʪʘ 

ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʧʨʦʮʝʩ; 

- ʃʠʥʝʡʥʘʪʘ ʬʦʨʤʘ ʚ ʧʣʘʥ, ʟʘʚʠʩʠ ʦʪ ʤʘʱʘʙʘ ʧʨʠ ʢʦʡʪʦ ʩʝ ʨʘʟʛʣʝʞʜʘ ʜʘʜʝʥʠʷ ʧʨʦʮʝʩ. 

 

ɹʝʜʩʪʚʠʝʪʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʥʘʣʠʯʠʝ ʥʘ ʞʝʨʪʚʠ ʠ ʨʘʥʝʥʠ, ʨʘʟʨʫʰʝʥʠʷ 

ʚʲʨʭʫ ʦʙʰʠʨʥʠ ʧʣʦʱʠ, ʛʦʣʝʤʠ ʠ ʥʝʚʲʟʚʨʘʪʠʤʠ ʟʘʛʫʙʠ, ʛʦʣʝʤʠ ʧʦ ʦʙʝʤ ʚʲʟʩʪʘʥʦʚʠ-

ʪʝʣʥʠ ʨʘʙʦʪʠ. ʇʨʠ ʢʘʪʘʩʪʨʦʬʘʪʘ ʚʩʠʯʢʦ ʪʦʚʘ ʝ ʚ ʧʦ-ʥʠʩʢʘ ʩʪʝʧʝʥ. ɸʚʘʨʠʷʪʘ ʝ ʩʲʙʠ-

ʪʠʝ ʩ ʦʛʨʘʥʠʯʝʥ ʙʨʦʡ ʞʝʨʪʚʠ ʠ ʨʘʥʝʥʠ, ʩʨʘʚʥʠʪʝʣʥʦ ʥʝʛʦʣʝʤʠ ʤʘʪʝʨʠʘʣʥʠ ʟʘʛʫʙʠ ʠ 

ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʙʲʨʟʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ. ʀʥʮʠʜʝʥʪʲʪ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʝʜʠʥʠʯʥʠ 
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ʠʣʠ ʣʠʧʩʘ ʥʘ ʞʝʨʪʚʠ ʠ ʨʘʥʝʥʠ, ʤʘʣʢʠ ʟʘʛʫʙʠ ʠ ʙʲʨʟʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ. ʅʝʟʘʚʠʩʠʤʦ 

ʯʝ ʛʨʘʥʠʮʠʪʝ ʤʝʞʜʫ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʪʘʟʠ ʥʠʟʭʦʜʷʱʘ ʩʢʘʣʘ ʩʘ ʦʪʥʦʩʠʪʝʣʥʠ, ʪʷ ʝ ʧʦ-

ʣʝʟʥʘ ʠ ʝ ʠʟʧʦʣʟʚʘʥʘ ʧʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʪʘ ʥʘ ʦʧʨʝʜʝʣʝʥʘ ʪʝʨʠʪʦʨʠʷ. ɿʘ ʦʩʪʘʥʘʣʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʨʦʮʝʩʠʪʝ ʠ ʷʚʣʝʥʠʷʪʘ, ʢʦʠʪʦ ʩʲʩʪʘʚʷʪ ʛʝʦʣʦʞʢʘʪʘ ʦʧʘʩʥʦʩʪ - 

ʟʘʩʝʛʥʘʪʠ ʧʣʦʱʠ, ʬʦʨʤʠ ʚ ʧʣʘʥ, ʚʨʝʤʝʪʨʘʝʥʝ, ʩʢʦʨʦʩʪ ʥʘ ʧʨʦʪʠʯʘʥʝ ʠ ʩʪʝʧʝʥ ʥʘ 

ʧʨʝʜʩʢʘʟʫʝʤʦʩʪ ʩʲʱʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʠʝʪʠ ʩʪʝʧʝʥʥʠ ʩʢʘʣʠ. 

 

ʇʨʠ ʧʨʦʷʚʘʪʘ ʥʘ ʙʝʜʩʪʚʠʷ, ʢʘʪʘʩʪʨʦʬʠ, ʘʚʘʨʠʠ ʠ ʠʥʮʠʜʝʥʪʠ ʩ ʛʝʦʣʦʞʢʠ 

ʭʘʨʘʢʪʝʨ ʩʝ ʦʢʘʯʝʩʪʚʷʚʘʪ ʧʨʝʢʠ ʠ ʢʦʩʚʝʥʠ ʚʲʟʜʝʡʩʪʚʠʷ ʚʲʨʭʫ ʭʦʨʘʪʘ ʠ ʪʷʭʥʘʪʘ 

ʤʘʪʝʨʠʘʣʥʘ ʠ ʩʦʮʠʘʣʥʘ ʩʨʝʜʘ. 

ʇʨʝʢʠ ʚʲʟʜʝʡʩʪʚʠʷ 

ʉʛʨʘʜʠʪʝ, ʧʲʪʠʱʘʪʘ, ʞ.ʧ. ʣʠʥʠʠʠʪʝ ʠ ʚʩʷʢʘʢʚʠ ʚʠʜʦʚʝ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʠ ʩʲʦʨʲʞʝʥʠʷ, ʢʦʠʪʦ ʧʦʧʘʜʘʪ ʚ ʦʙʩʝʛʘ ʥʘ ʩʚʣʘʯʠʱʘʪʘ, ʩʨʫʪʠʱʘʪʘ ʠ 

ʢʘʣʥʦ-ʢʘʤʝʥʥʠʪʝ ʧʦʨʦʠ, ʤʦʛʘʪ ʜʘ ʧʨʝʪʲʨʧʷʪ ʨʘʟʣʠʯʥʠ ʩʪʝʧʝʥʠ ʥʘ ʱʝʪʠ, ʧʦʚʨʝʜʠ ʜʦ 

ʪʷʭʥʦʪʦ ʧʲʣʥʦ ʨʘʟʨʫʰʘʚʘʥʝ.  

ʇʨʠ ʩʝʠʟʤʠʯʥʠ ʚʲʟʜʝʡʩʪʚʠʷ, ʢʘʪʦ ʚʪʦʨʠʯʥʦ ʧʨʦʷʚʝʥʠ ʧʨʦʮʝʩʠ, ʤʦʛʘʪ ʜʘ 

ʧʦʨʦʜʷʪ ʥʦʚʠ ʩʨʫʪʚʘʥʠʷ, ʩʚʣʘʯʠʱʘ, ʚʪʝʯʥʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʧʦʯʚʠ, ʧʨʦʪʠʯʘʥʝ ʠ 

ʧʨʦʧʘʜʘʥʝ ʥʘ ʣʴʦʩ. ɺʪʝʯʥʷʚʘʥʝʪʦ ʥʘ ʩʣʘʙʠʪʝ ʧʦʯʚʠ ʠ ʧʨʦʧʘʜʘʥʝʪʦ ʥʘ ʣʴʦʩʘ ʦʪ ʩʚʦʷ 

ʩʪʨʘʥʘ ʩʲʱʦ ʤʦʛʘʪ ʜʘ ʧʨʠʯʠʥʷʪ ʨʘʟʨʫʰʘʚʘʥʝ ʥʘ ʩʛʨʘʜʠ, ʩʲʦʨʲʞʝʥʠʷ ʠ 

ʢʦʤʫʥʠʢʘʮʠʠ ʢʘʢʪʦ ʠ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʟʘʛʫʙʘ ʥʘ ʯʦʚʝʰʢʠ ʞʠʚʦʪ.  

ʉʚʣʘʯʠʱʘʪʘ, ʩʨʫʪʠʱʘʪʘ ʠ ʢʘʣʥʦ-ʢʘʤʝʥʥʠʪʝ ʧʦʨʦʠ ʧʨʠʯʠʥʷʚʘʪ ʚʠʩʦʢʘ 

ʩʤʲʨʪʥʦʩʪ ʠ ʤʥʦʞʝʩʪʚʦ ʥʘʨʘʥʷʚʘʥʠʷ: ʪʨʘʚʤʠ ʠ ʟʘʜʫʰʘʚʘʥʠʷ ʦʪ ʟʘʪʨʫʧʚʘʥʝ ʠ 

ʟʘʢʣʝʱʚʘʥʝ ʚ ʨʘʟʨʫʰʝʥʠʪʝ ʩʛʨʘʜʠ. 

ʅʘʙʣʶʜʘʚʘʪ ʩʝ ʠ ʢʨʘʪʢʦʩʨʦʯʥʠ ʠ ʜʲʣʛʦʩʨʦʯʥʠ ʧʩʠʭʠʯʥʠ ʝʬʝʢʪʠ ʚʲʨʭʫ 

ʟʜʨʘʚʝʪʦ ʥʘ ʟʘʩʝʛʥʘʪʠʪʝ ʭʦʨʘ. 

ʂʦʩʚʝʥʠ ʚʲʟʜʝʡʩʪʚʠʷ 

ɺʩʠʯʢʠ ʨʘʟʨʫʰʝʥʠʷ ʥʘ ʩʛʨʘʜʥʠʷ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʷ ʬʦʥʜ ʚʦʜʷʪ ʜʦ 

ʠʢʦʥʦʤʝʯʝʩʢʠ ʟʘʛʫʙʠ. 
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ɺʲʟʜʝʡʩʪʚʠʝʪʦ ʝ ʦʛʨʦʤʥʦ ʚʲʨʭʫ ʩʧʘʩʠʪʝʣʥʠʪʝ ʩʠʩʪʝʤʠ, ʥʘʤʠʨʘʱʠ ʩʝ ʧʦ ʧʲʪʷ 

ʥʘ ʩʚʣʘʯʠʱʘʪʘ (ʙʦʣʥʠʯʥʠ, ʟʜʨʘʚʥʠ ʮʝʥʪʨʦʚʝ, ʚʦʜʥʠ ʩʠʩʪʝʤʠ, ʝʥʝʨʛʠʡʥʠ ʠ 

ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʣʠʥʠʠ, ʤʘʛʠʩʪʨʘʣʠ ʠ ʧʦ-ʥʠʩʲʢ ʢʣʘʩ ʧʲʪʠʱʘ, ʞ.ʧ. ʣʠʥʠʠ ʠ ʜʨ.). ʊʝ 

ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʝʨʠʦʟʥʦ ʧʦʚʨʝʜʝʥʠ ʠʣʠ ʫʥʠʱʦʞʝʥʠ. 

ʂʦʩʚʝʥʠʷʪ ʝʬʝʢʪ ʤʦʞʝ ʜʘ ʚʢʣʶʯʚʘ ʟʘʛʫʙʘ ʥʘ ʠʤʫʱʝʩʪʚʦ, ʱʝʪʠ ʚ 

ʞʠʚʦʪʥʦʚʲʜʩʪʚʦʪʦ, ʩʝʣʩʢʦʪʦʧʘʥʩʢʠʪʝ ʢʫʣʪʫʨʠ ʠ ʛʦʨʩʢʠʷ ʬʦʥʜ, ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ 

ʫʷʟʚʠʤʦʩʪʪʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ, ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʩʧʨʘʚʷʥʝʪʦ ʩ 

ʧʦʩʣʝʜʠʮʠʪʝ. 

ɿʘ ʜʘ ʩʝ ʦʮʝʥʠ ʨʠʩʢʲʪ ʦʪ ʙʝʜʩʪʚʠʝ ʟʘ ʚʩʝʢʠ ʦʪ ʩʧʦʤʝʥʘʪʠʪʝ ʛʝʦʣʦʞʢʠ ʦʧʘʩʥʠ 

ʧʨʦʮʝʩʠ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʯʝʨʪʘʷʪ ʟʦʥʠʪʝ ʠ ʣʦʢʘʣʥʠʪʝ ʫʯʘʩʪʲʮʠ, ʚ ʢʦʠʪʦ 

ʩʲʱʝʩʪʝʩʪʚʫʚʘʪ ʫʩʣʦʚʠʷʪʘ ʠ ʬʘʢʪʦʨʠʪʝ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʧʦʪʝʥʮʠʘʣʥʦ ʙʝʜʩʪʚʠʝ. ʊʦʚʘ 

ʦʟʥʘʯʘʚʘ, ʯʝ ʚ ʭʦʜʘ ʥʘ ʢʘʨʪʠʨʘʥʝʪʦ ʝ ʥʝʦʙʭʦʜʠʤʘ ʧʨʝʮʝʥʢʘʪʘ ʚ ʢʦʠ ʠ ʦʢʦʣʦ ʢʦʠ 

ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ ʩʘ ʥʘ ʣʠʮʝ ʧʦʜʦʙʥʠ ʫʩʣʦʚʠʷ. ʇʦʩʣʝʜʥʠʪʝ ʚʢʣʶʯʚʘʪ ʜʚʝʪʝ ʦʩʥʦʚʥʠ 

ʛʨʫʧʠ ʦʪ ʫʩʣʦʚʠʷ:  

Å ɻʝʦʤʦʨʬʦʣʦʞʢʠʪʝ ʬʦʨʤʠ, ʢʘʪʦ ʩʪʨʲʤʥʠ ʩʢʣʦʥʦʚʝ ʠ ʜʲʣʙʦʢʦ ʚʩʝʯʝʥʠ 

ʜʝʨʝʪʘ, ʧʦ ʢʦʠʪʦ ʝ ʚʲʟʤʦʞʥʦ ʧʨʦʪʠʯʘʥʝʪʦ ʥʘ ʨʘʟʨʫʰʠʪʝʣʥʠ ʩʚʣʘʯʠʱʘ ʠʣʠ ʢʘʣʥʦ-

ʢʘʤʝʥʥʠ ʧʦʨʦʠ. ʅʘʣʠʯʠʝʪʦ ʥʘ ʩʢʘʣʥʠ ʚʝʥʮʠ, ʩʪʨʲʤʥʠ ʙʨʝʛʦʚʠ ʫʯʘʩʪʲʮʠ, ʩʨʫʪʚʘʥʠʷ, 

ʦʪ ʢʦʠʪʦ ʙʠʭʘ ʟʘʩʝʛʥʘʣʠ ʩʛʨʘʜʠ ʠ ʩʲʦʨʲʞʝʥʠʷ. ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʣʴʦʩʦʚʠʪʝ 

ʧʨʦʧʘʜʲʯʥʠ ʧʦʯʚʠ ʠ ʩʣʘʙʠʪʝ ʧʦʯʚʠ, ʩʢʣʦʥʥʠ ʢʲʤ ʧʨʦʪʠʯʘʥʝ ʧʨʠ ʩʝʠʟʤʠʯʥʦ 

ʚʲʟʜʝʡʩʪʚʠʝ; 

Å ʀʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠʪʝ ʫʩʣʦʚʠʷ ʠʣʠ ʚʠʜʘ ʥʘ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠʪʝ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ, ʪʷʭʥʘʪʘ ʪʝʢʪʦʥʩʢʘ ʧʨʝʨʘʙʦʪʢʘ, ʩʪʝʧʝʥʪʘ ʥʘ ʪʷʭʥʘʪʘ ʠʟʚʝʪʨʷʣʦʩʪ ʠ 

ʚʦʜʦʥʘʩʠʪʝʥʦʩʪ; 

ʊʨʷʙʚʘ ʚʥʠʤʘʪʝʣʥʦ ʜʘ ʩʝ ʧʨʝʮʝʥʠ ʢʲʜʝ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʨʘʟʚʠʷʪ ʩʲʙʠʪʠʷ ʩ 

ʙʝʜʩʪʚʝʥ ʭʘʨʘʢʪʝʨ ʠʣʠ ʪʘʢʠʚʘ ʥʦʩʝʱʠ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʘʪʘʩʪʨʦʬʘ, ʘʚʘʨʠʷ ʠ 

ʠʥʮʠʜʝʥʪ. 

ɼʦʨʠ ʤʘʣʢʠ ʧʦ ʦʙʝʤ, ʥʦ ʚʥʝʟʘʧʥʠ ʩʨʫʪʚʘʥʠʷ ʠ ʩʚʣʠʯʘʥʠʷ, ʧʨʠ ʠʟʯʝʨʧʚʘʥʝ 

ʩʪʘʙʠʣʠʪʝʪʘ ʥʘ ʜʘʜʝʥ ʤʘʩʠʚ, ʧʦʥʷʢʦʛʘ ʚʟʠʤʘʪ ʯʦʚʝʰʢʠ ʞʝʨʪʚʠ. ʆʩʦʙʝʥʦ ʦʧʘʩʥʦ ʝ 

ʢʦʛʘʪʦ ʢʦʥʢʨʝʪʥʠʪʝ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠ ʫʩʣʦʚʠʷ ʥʝ ʩʘ ʦʮʝʥʝʥʠ. ʊʘʢʲʚ ʧʨʠʤʝʨ ʝ 
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ʪʨʘʛʝʜʠʷʪʘ ʢʨʘʡ ɸʣʙʝʥʘ (2013 ʛ.) ʚ ʯʘʩʪʥʠʷ ʢʦʤʧʣʝʢʩ "ʄʦʙʠ ɼʠʢ", ʢʲʜʝʪʦ ʟʝʤʥʦ-

ʢʘʣʥʦ ʩʚʣʘʯʠʱʝ ʟʘʪʨʫʧʚʘ ʠ ʧʦʛʨʝʙʚʘ ʙʠʟʥʝʩʤʝʥ ʠ ʩʯʝʪʦʚʦʜʠʪʝʣʢʘʪʘ ʤʫ. ɿʘʛʠʥʘʣʠʷʪ 

ʙʠʟʥʝʩʤʝʥ ʝ ʠʤʘʣ ʛʦʪʦʚ ʫʩʪʨʦʡʩʪʚʝʥ ʧʣʘʥ ʜʘ ʚʜʠʛʥʝ ʭʦʪʝʣ ʥʘ ʦʧʘʩʥʦʪʦ ʤʷʩʪʦ. 

ʊʨʘʛʠʯʝʥ ʝ ʠ ʧʨʠʤʝʨʲʪ ʦʪ ʨʘʡʦʥʘ ʥʘ ʂʨʫʰʫʥʩʢʠʪʝ ʚʦʜʦʧʘʜʠ (2015ʛ.), ʢʲʜʝʪʦ ʦʪ ʣʦ-

ʢʘʣʥʦ ʩʨʫʪʚʘʥʝ, ʙʷʭʘ ʟʘʪʨʫʧʘʥʠ ʜʚʘʤʘ ʪʫʨʠʩʪʠ, ʧʨʝʤʠʥʘʚʘʱʠ ʧʦ ʩʧʝʮʠʘʣʥʦ ʠʟʛʨʘ-

ʜʝʥʘʪʘ ʧʲʪʝʢʘ ʟʘ ʧʦʩʝʪʠʪʝʣʠ. ʅʘ ʧʨʘʢʪʠʢʘ ʚʩʠʯʢʠ ʩʪʨʲʤʥʠ ʦʪʢʦʩʠ, ʠʟʛʨʘʜʝʥʠ ʦʪ 

ʥʝʟʜʨʘʚʠ ʠ ʥʘʧʫʢʘʥʠ ʩʢʘʣʠ, ʩʘ ʧʦʪʝʥʮʠʘʣʥʦ ʦʧʘʩʥʠ ʠ ʚ ʪʝʭʥʠʪʝ ʧʦʜʥʦʞʠʷ ʤʦʛʘʪ ʜʘ 

ʧʨʦʠʟʪʝʢʘʪ ʠʥʮʠʜʝʥʪʠ, ʩʚʲʨʟʘʥʠ ʩʲʩ ʟʘʛʫʙʘ ʥʘ ʯʦʚʝʰʢʠ ʞʠʚʦʪ. ɽʜʥʘ ʦʧʨʠʝʥʪʠʨʦ-

ʚʲʯʥʘ ʩʧʨʘʚʢʘ ʥʘ ʬʘʪʘʣʥʠʪʝ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪ ʩʚʣʘʯʠɦʘ ʠ ʩʚʲʨʟʘʥʠ ʩ ʪʷʭ ʧʨʦʮʝʩʠ 

(ʩʨʫʪʠʱʘ, ʢʘʣʥʠ ʧʦʪʦʮʠ ʚ ʤʠʥʠ ʠ ʥʘʚʦʜʥʝʥʠʷ) ʧʦʢʘʟʚʘ, ʯʝ ʙʣʠʟʦ 50 ʜʫʰʠ ʟʘ ʟʘʛʠʥʘ-

ʣʠ ʚ ʩʪʨʘʥʘʪʘ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 25 ʛʦʜʠʥʠ (Haque et al., 2016). ʂʘʨʪʠʨʘʥʝʪʦ ʥʘ ʧʦ-

ʜʦʙʥʠ ʤʝʩʪʘ ʝ ʪʨʫʜʦʝʤʢʦ ʠ ʚʠʥʘʛʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʦʧʫʩʥʘʪʠ ʫʯʘʩʪʲʮʠ, ʚ ʢʦʠʪʦ ʚ 

ʧʦʩʣʝʜʩʪʚʠʝ ʜʘ ʧʨʦʠʟʪʝʢʘʪ ʪʨʘʛʠʯʥʠ ʩʲʙʠʪʠʷ. ʅʘʩʪʦʷʱʠʷʪ ʧʨʦʝʢʪ ʠʤʘ ʟʘ ʮʝʣ ʜʘ 

ʧʨʝʜʩʪʘʚʠ ʧʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ ʧʦʪʝʥʮʠʘʣʥʦ ʦʧʘʩʥʠʪʝ ʟʦʥʠ ʠ ʫʯʘʩʪʲʮʠ ʧʨʠ ʷʩʥʦʪʦ 

ʨʘʟʙʠʨʘʥʝ, ʯʝ ʠʥʮʠʜʝʥʪʠ ʩ ʛʝʦʣʦʞʢʠ ʭʘʨʘʢʪʝʨ ʤʦʛʘʪ ʜʘ ʚʲʟʥʠʢʥʘʪ ʠ ʚ ʥʝʧʨʝʜʚʠʜʝ-

ʥʠ ʤʝʩʪʘ. 

ʅʘ ʪʦʟʠ ʝʪʘʧ ʝ ʩʲʩʪʘʚʝʥʘ ʩʭʝʤʘʪʠʯʥʘ ʢʘʨʪʘ ʩʲʩ ʟʦʥʠʪʝ ʠ ʫʯʘʩʪʲʮʠʪʝ ʚ 

ʩʪʨʘʥʘʪʘ, ʢʲʜʝʪʦ ʩʘ ʧʨʦʠʟʪʝʢʣʠ ʙʝʜʩʪʚʝʥʠ ʩʲʙʠʪʠʷ ʠ ʢʘʪʘʩʪʨʦʬʠ ʚʩʣʝʜʩʪʚʠʝ ʥʘ 

ʨʘʟʛʣʝʞʜʘʥʠʪʝ ʨʘʟʨʫʰʠʪʝʣʥʠ ʛʝʦʣʦʞʢʠ ʧʨʦʮʝʩʠ, ʢʘʢʪʦ ʪʘʢʠʚʘ, ʥʦʩʝʱʠ ʝʣʝʤʝʥʪʠ 

ʥʘ ʥʝʜʦʦʮʝʥʷʚʘʥʝ ʥʘ ʢʦʥʢʨʝʪʥʠʪʝ ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʞʢʠʪʝ ʫʩʣʦʚʠʷ. ɺʲʟʤʦʞʥʦ ʝ ʜʘ 

ʩʝ ʧʨʦʷʚʷʪ ʙʝʜʩʪʚʠʷ ʠ ʢʘʪʘʩʪʨʦʬʠ ʧʨʠ ʬʦʨʩʤʘʞʦʨʥʠ ʫʩʣʦʚʠʷ ʥʘʡ-ʚʝʯʝ ʧʨʠ 

ʧʨʦʣʠʚʥʠ ʠ ʧʨʦʜʲʣʞʠʪʝʣʥʠ ʚʘʣʝʞʠ, ʪʝʭʥʦʛʝʥʥʠ ʚʲʟʜʝʡʩʪʚʠʷ ʠ ʩʠʣʥʠ ʩʝʠʟʤʠʯʥʠ 

ʩʲʙʠʪʠʷ. 
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5. ʅʘʥʘʩʷʥʝ ʥʘ ʢʘʨʪʠʪʝ ʥʘ ʨʠʩʢʦʚʝʪʝ ʦʪ ʙʝʜʩʪʚʠʷ, ʟʘʩʪʨʘʰʝʥʠʪʝ 

ʪʝʨʠʪʦʨʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʪʝ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʨʠʩʢʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʠ 

ʧʦʩʣʝʜʠʮʠ ʦʪ ʙʝʜʩʪʚʠʷʪʘ  

ɿʘ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʦʚʝʪʝ ʦʪ ʙʝʜʩʪʚʠʷ ʠ ʟʘʩʪʨʘʰʝʥʠʪʝ ʪʝʨʠʪʦʨʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʪʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʠ ʧʦʩʣʝʜʠʮʠ ʦʪ ʙʝʜʩʪʚʠʷʪʘ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʜʘʥʥʠ ʟʘ: 

¶ ʛʲʩʪʦʪʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʠ ʧʨʠʙʣʠʟʠʪʝʣʝʥ ʙʨʦʡ ʥʘ ʝʚʝʥʪʫʘʣʥʦ ʟʘʩʝʛʥʘʪʠ 

ʞʠʪʝʣʠ (ʟʘʛʠʥʘʣʠ, ʨʘʥʝʥʠ ʠ ʩ ʦʧʘʩʥʦʩʪ ʟʘ ʟʜʨʘʚʝʪʦ); 

¶ ʪʝʭʥʠʯʝʩʢʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ï ʧʲʪʥʘ, ʝʣʝʢʪʨʦ- ʠ ʛʘʟʦʧʨʝʥʦʩʥʘ;  

¶ ʟʘʩʝʛʥʘʪʠ ʠʥʩʪʘʣʘʮʠʠ ʩʲʛʣʘʩʥʦ ʇʨʠʣʦʞʝʥʠʝ ˉ 4 ʢʲʤ ʯʣ. 117, ʘʣ. 1 ʦʪ ɿʘʢʦʥʘ 

ʟʘ ʦʧʘʟʚʘʥʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʧʨʝʜʠʟʚʠʢʘʪ ʜʦʧʲʣʥʠʪʝʣʥʦ 

ʟʘʤʲʨʩʷʚʘʥʝ ʧʦʨʘʜʠ ʘʚʘʨʠʷ ʚ ʩʣʫʯʘʡ ʥʘ ʙʝʜʩʪʚʠʝ;  

¶ ʟʦʥʠ ʟʘ ʟʘʱʠʪʘ ʥʘ ʚʦʜʠʪʝ, ʧʦʩʦʯʝʥʠ ʚ ʯʣ. 119ʘ, ʘʣ. 1 ʦʪ ɿʘʢʦʥʘ ʟʘ ʚʦʜʠʪʝ;  

¶ ʟʘʱʠʪʝʥʠ ʟʦʥʠ ʧʦ ʯʣ. 6 ʦʪ ɿʘʢʦʥʘ ʟʘ ʙʠʦʣʦʛʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ; 

¶ ʦʙʝʢʪʠ ʩʲʩ ʩʪʘʪʫʪ ʥʘ ʥʝʜʚʠʞʠʤʠ ʢʫʣʪʫʨʥʠ ʮʝʥʥʦʩʪʠ; 

¶ ʜʨʫʛʘ ʠʥʬʦʨʤʘʮʠʷ. 
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