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ʇʈɽɼʀʉʃʆɺʀɽ 

 

ɺ ʇʝʨʤʠ ʚʦ ʚʪʦʨʦʡ ʨʘʟ ʧʨʦʰʣʘ ʠʪʘʣʦ-ʨʦʩʩʠʡʩʢʘʷ ʤʦʣʦʜʝʞʥʘʷ ʣʝʪʥʷʷ 

ʰʢʦʣʘ-ʩʝʤʠʥʘʨ ʥʘ ʪʝʤʫ çɻʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʇʨʠʫʨʘʣʴʷè. 

ʆʨʛʘʥʠʟʘʪʦʨʦʤ ʰʢʦʣʳ ʩʪʘʣʠ ʢʘʬʝʜʨʘ ʙʠʦʛʝʦʮʝʥʦʣʦʛʠʠ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʇʝʨʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʀʪʘʣʦ-ʈʦʩʩʠʡʩʢʠʡ ʠʥʩʪʠʪʫʪ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʋʯʘʩʪʥʠʢʘʤʠ ʰʢʦʣʳ-ʩʝʤʠʥʘʨʘ ʩʪʘʣʠ ʩʪʫʜʝʥʪʳ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠʟ 

ʀʪʘʣʠʠ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʈʦʩʩʠʠ. ɺ ʧʝʨʠʦʜ ʩ 1 ʧʦ 12 ʘʚʛʫʩʪʘ, ʚ ʨʘʤʢʘʭ ʨʘʙʦʪʳ 

ʰʢʦʣʳ, ʚʳʧʦʣʥʝʥʳ ʥʘʫʯʥʳʝ ʜʦʢʣʘʜʳ ʠʟʚʝʩʪʥʳʭ ʫʯʝʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ, 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʦʚ ʇʝʨʤʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ.  

ɿʘʩʣʫʰʘʥʳ ʠ ʦʙʩʫʞʜʝʥʳ ʥʘʫʯʥʳʝ ʩʦʦʙʱʝʥʠʷ ʤʦʣʦʜʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʘʪʠʢʝ.  

ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʙʦʪʳ ʩʝʤʠʥʘʨʘ ʩʪʘʣʠ ʧʝʨʤʩʢʘʷ 

ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʫʨʙʦʵʢʦʣʦʛʠʷ, ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʪʝʭʥʦʛʝʥʝʟ ʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

ʋʯʘʩʪʥʠʢʠ ʰʢʦʣʳ-ʩʝʤʠʥʘʨʘ ʦʙʫʯʠʣʠʩʴ ʧʦʣʝʚʳʤ ʤʝʪʦʜʠʢʘʤ ʠ,  

ʥʘʙʣʶʜʘʣʠ  ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʠʨʦʜʥʳʝ, ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʦʙʲʝʢʪʳ ʚ 

ʇʝʨʤʩʢʦʤ ʢʨʘʝ. ʇʨʦʰʣʠ ʦʙʩʫʞʜʝʥʠʷ ʧʨʦʙʣʝʤ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

ʂʫʥʛʫʨʩʢʦʡ ʣʝʩʦʩʪʝʧʠ, ʂʦʢʫʡʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʬʪʠ, ɺʝʨʭʥʝʢʘʤʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʢʘʣʠʡʥʳʭ ʩʦʣʝʡ, ʂʠʟʝʣʦʚʩʢʦʛʦ ʫʛʦʣʴʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʆʆʇʊ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ,  çʂʘʤʝʥʥʳʡ ʛʦʨʦʜè, ʟʘʢʘʟʥʠʢʘ çʇʨʝʜʫʨʘʣʴʝè.  

ɿʘ ʚʨʝʤʷ ʨʘʙʦʪʳ ʫʯʘʩʪʥʠʢʠ ʦʙʩʫʜʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʦʚʤʝʩʪʥʳʭ ʧʨʦʝʢʪʘʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʩʦʭʨʘʥʝʥʠʷ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʥʘʰʝʛʦ ʨʝʛʠʦʥʘ. 

ʉ.ɸ.ɹʫʟʤʘʢʦʚ 
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Abstract 

This text says about transformation of environment by human. Every steps 

of transformation are shown here and problems that are appeared. Besides the article 

describes geographical mechanism of transformation and its reasons.  

Keywords: anthropogenic transformation, changing environment, 

geographical pattern, ecological problems. 

ɸʥʪʨʦʧʦʛʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ï ʧʨʦʮʝʩʩ 

ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʢʦʤʧʣʝʢʩʦʚ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʳʟʳʚʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʣʶʜʝʡ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʠʟʚʣʝʯʝʥʠʝ 

ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʠ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʫ 

ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʀʟʤʝʥʝʥʠʝ  ʧʨʠʨʦʜʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʤʝʪʘʙʦʣʠʟʤʘ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ 

ʠ ʩʪʨʫʢʪʫʨʳ ʠʩʭʦʜʥʳʭ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʚʧʣʦʪʴ ʜʦ ʧʝʨʝʭʦʜʘ ʠʭ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʤʝʥ ʩʦʩʪʦʷʥʠʡ (ʬʘʟ) ʠʟ ʨʷʜʘ ʙʠʦʛʝʥʥʳʭ ʚ ʘʙʠʦʛʝʥʥʳʝ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʬʘʟʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʚʦʟʥʠʢʘʶʪ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʣʦʢʘʣʴʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ 

ʛʣʦʙʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ.  

ɺ ʛʝʦʛʨʘʬʠʠ ʠ ʵʢʦʣʦʛʠʠ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʨʘʟʚʠʚʘʶʪʩʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʘʢʪʠʚʠʟʠʨʦʚʘʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʘ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʡ ʚ ʙʠʦʩʬʝʨʝ, 

ʙʠʦʛʝʦʩʬʝʨʝ, ʣʘʥʜʰʘʬʪʥʦʡ, ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʘʭ ʠ ʠʭ ʫʯʘʩʪʢʘʭ.  

ʊʝʭʥʦʛʝʥʝʟ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʧʨʠʨʦʜʥʘʷ ʩʨʝʜʘ, ʵʢʦʩʠʩʪʝʤʘ, 

ʙʠʪʫʤʠʟʘʮʠʷ, ʛʘʣʦʛʝʥʝʟ, ʤʝʭʘʥʦʛʝʥʝʟ, ʜʝʛʨʘʜʘʮʠʷ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ.    

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʷʭ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ 

ʕʢʦʩʠʩʪʝʤʦʡ ʥʘʟʳʚʘʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

mailto:lep@psu.ru
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ʙʠʦʪʠʯʝʩʢʠʡ ʢʨʫʛʦʚʦʨʦʪ ʚʝʱʝʩʪʚ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʤʫ ʙʣʘʛʦʜʘʨʷ 

ʥʘʧʨʘʚʣʝʥʥʦʤʫ ʧʦʪʦʢʫ ʵʥʝʨʛʠʠ [12]. ɺʝʱʝʩʪʚʝʥʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʧʦʪʦʢʠ ʨʝʛʫʣʠʨʫʶʪʩʷ ʧʨʠ ʫʯʘʩʪʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

ɻʨʘʥʠʮʳ ʵʢʦʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʠʩʭʦʜʷ ʠʟ 

ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ. ɽʩʪʝʩʪʚʝʥʥʦ, ʧʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʵʢʦʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʧʨʠʥʮʠʧʦʚ ʩ ʫʯʝʪʦʤ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. ʊʠʧʠʟʘʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʟʥʘʥʠʝ ʦʙʲʝʢʪʦʚ. ʆʜʥʘʢʦ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʵʢʦʩʠʩʪʝʤ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʚ ʨʘʙʦʯʝʤ ʧʦʨʷʜʢʝ ʠʩʭʦʜʷ ʠʟ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʠʣʠ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʶʪʩʷ 

ʢʘʢ ʦʙʱʠʝ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʚʝʜʝʥʠʷ, ʪʘʢ ʠ ʪʦʯʥʳʝ, ʥʦ ʬʦʨʤʘʣʴʥʳʝ 

ʢʨʠʪʝʨʠʠ. ʏʘʩʪʦ ʧʨʠʥʷʪʘ ʧʨʦʠʟʚʦʣʴʥʘʷ ʤʘʩʰʪʘʙʥʦʩʪʴ, ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʢʦʪʦʨʦʡ ʪʦʪ ʠʣʠ ʠʥʦʡ ʢʦʤʧʦʥʝʥʪ ʩʯʠʪʘʝʪʩʷ çʵʣʝʤʝʥʪʦʤè ʩʠʩʪʝʤʳ, 

ʜʘʣʝʝ ʥʝʜʝʣʠʤʳʤ. ɺ ʜʨʫʛʦʤ ʩʣʫʯʘʝ ʦʥ ʤʦʞʝʪ ʩʘʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʩʠʩʪʝʤʘ [7]. 

ʆʯʝʥʴ ʩʭʦʜʥʳ  ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʵʢʦʩʠʩʪʝʤʝ ʠ ʦ ʙʠʦʛʝʦʮʝʥʦʟʝ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʠ ʧʦʥʷʪʠʷ ʥʝʨʝʜʢʦ ʩʯʠʪʘʶʪʩʷ ʩʠʥʦʥʠʤʘʤʠ. 

ɹʠʦʛʝʦʮʝʥʦʟ ʝʩʪʴ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʙʦʣʝʝ ʦʙʱʝʡ ʢʦʥʮʝʧʮʠʠ ʵʢʦʩʠʩʪʝʤʳ. 

ʏʘʩʪʦ ʝʛʦ ʧʨʠʨʘʚʥʠʚʘʶʪ ʢ ʬʘʮʠʠ ï ʥʘʠʤʝʥʴʰʝʡ ʢʘʪʝʛʦʨʠʠ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʝʤʦʡ ʚ 

ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʠ[11, 14].  

ɺ.ʀ. ɺʝʨʥʘʜʩʢʠʡ [4, 5] ʥʘ ʦʩʥʦʚʝ ʙʦʣʴʰʦʛʦ ʦʧʠʩʘʪʝʣʴʥʦʛʦ ʠ 

ʨʘʩʯʝʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʨʛʘʥʠʟʤʦʚ 

ʥʘʰʝʡ ʧʣʘʥʝʪʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʠʯʪʦʞʥʫʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʞʠʚʳʤ 

ʚʝʱʝʩʪʚʦʤ ʤʘʩʩʫ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʱʥʳʡ ʛʣʦʙʘʣʴʥʳʡ ʬʘʢʪʦʨ, 

ʧʨʝʦʙʨʘʟʫʶʱʠʡ ʚʩʶ ʟʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ɾʠʚʦʝ ʚʝʱʝʩʪʚʦ ʦʙʣʘʜʘʝʪ 

ʦʛʨʦʤʥʦʡ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʟʘ ʩʯʝʪ ʨʘʟʣʠʯʥʳʭ 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ.  

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʵʢʦʩʠʩʪʝʤʳ ʩʦʩʪʦʠʪ ʚ ʠʟʤʝʥʝʥʠʠ ʚʦ ʚʨʝʤʝʥʠ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʙʠʦʪʦʧʘ, ʙʠʦʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʙʠʦʮʝʥʦʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. ɺ ʦʪʩʫʪʩʪʚʠʠ ʚʥʝʰʥʠʭ ʥʘʨʫʰʘʶʱʠʭ ʧʨʦʮʝʩʩʦʚ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʧʨʘʚʣʝʥʥʳʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʨʝʜʩʢʘʟʫʝʤʳʡ ʧʨʦʮʝʩʩ. ʆʥʘ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʙʠʦʪʠʯʝʩʢʠʤ 

ʩʦʦʙʱʝʩʪʚʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʬʠʟʠʯʝʩʢʘʷ ʩʨʝʜʘ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ 

ʭʘʨʘʢʪʝʨ ʠ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ, ʘ ʯʘʩʪʦ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʨʝʜʝʣʳ 

ʨʘʟʚʠʪʠʷ. ɽʩʣʠ ʠʟʤʝʥʝʥʠʷ ʚʳʟʳʚʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚʥʫʪʨʝʥʥʠʤʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ, ʪʦ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʵʥʜʦʛʝʥʥʘʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ (ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ). ɽʩʣʠ ʠʟʤʝʥʝʥʠʷ ʨʝʛʫʣʷʨʥʦ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʥʝʰʥʠʤʠ ʩʠʣʘʤʠ ʩʨʝʜʳ ʥʘ ʚʭʦʜʝ, ʪʦ ʪʘʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʥʘʟʳʚʘʶʪʩʷ ʵʢʟʦʛʝʥʥʳʤʠ (ʜʝʛʨʘʜʘʮʠʷ) [13]. 
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ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʦʙʱʝʩʪʚ, ʩʤʝʥʷʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʥʘ 

ʜʘʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʦ ʚʨʝʤʝʥʠ, ʥʘʟʳʚʘʝʪʩʷ ʩʫʢʮʝʩʩʠʝʡ (ʠʥʦʛʜʘ, 

ʩʝʨʠʝʡ); ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʣʛʦʚʝʯʥʳʝ ʧʝʨʝʭʦʜʳ ʥʘʟʳʚʘʶʪʩʷ ʧʦ-

ʨʘʟʥʦʤʫ: ʩʝʨʠʘʣʴʥʳʤʠ ʩʪʘʜʠʷʤʠ ʠʣʠ ʧʠʦʥʝʨʥʳʤʠ ʩʪʘʜʠʷʤʠ. 

ʊʝʨʤʠʥʘʣʴʥʘʷ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʠʟʚʝʩʪʥʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

ʢʣʠʤʘʢʩʘ, ʫʟʣʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠ ʜʦʣʞʝʥ ʙʳʪʴ 

ʧʦʩʪʦʷʥʥʳʤ ʚʦ ʚʨʝʤʝʥʠ ʠ ʩʫʱʝʩʪʚʦʚʘʪʴ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʝʛʦ ʥʝ 

ʥʘʨʫʰʘʪ ʩʠʣʴʥʳʝ ʚʥʝʰʥʠʝ ʚʦʟʤʫʱʝʥʠʷ [13]. 

ʅʘʯʘʣʴʥʳʝ ʠ ʢʦʥʝʯʥʳʝ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʵʥʜʦʛʝʥʥʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ. 

ɸʙʩʦʣʶʪʥʘʷ ʚʝʣʠʯʠʥʘ, ʩʢʦʨʦʩʪʴ ʠ ʚʨʝʤʷ ʠʟʤʝʥʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʩʠʪʫʘʮʠʡ ʠ ʨʘʟʥʳʭ ʧʨʠʟʥʘʢʦʚ ʵʢʦʩʠʩʪʝʤʳ ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 

ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʝ. ʇʨʠ ʥʘʣʠʯʠʠ ʭʦʨʦʰʠʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʢʨʠʚʳʝ 

ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʠʤʝʶʪ ʦʙʳʯʥʦ ʚʳʧʫʢʣʫʶ ʬʦʨʤʫ. ʊʝʥʜʝʥʮʠʠ 

ʠʟʤʝʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʢʦʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʥʘʙʣʶʜʘʪʴ  ʚ ʭʦʜʝ ʵʥʜʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ: ʚʦʟʨʘʩʪʘʶʪ ʦʙʲʝʤ 

ʙʠʦʤʘʩʩʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʜʝʪʨʠʪʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʙʲʝʤ 

ʚʘʣʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘ ʩʯʝʪ ʧʝʨʚʠʯʥʦʡ; ʦʙʲʝʤ ʚʪʦʨʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʠʟʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʫʤʝʥʴʰʘʝʪʩʷ ʯʠʩʪʘʷ ʧʨʦʜʫʢʮʠʷ, 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʳʭʘʥʠʷ, ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʨʘʚʥʦʚʝʩʠʶ. ʂʨʫʛʦʚʦʨʦʪʳ ʙʠʦʛʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʟʘʤʢʥʫʪʳʤʠ, ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚʨʝʤʷ ʦʙʦʨʦʪʘ ʠ 

ʟʘʧʘʩ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʦʟʨʘʩʪʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʮʠʢʣʠʯʥʦʩʪʠ, 

ʫʜʝʨʞʠʚʘʝʪʩʷ ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʛʝʥʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ. ɺ ʩʪʨʫʢʪʫʨʝ ʙʠʦʪʠʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠʟʤʝʥʷʝʪʩʷ ʝʛʦ 

ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ, ʚʦʟʨʘʩʪʘʝʪ ʥʝ ʪʦʣʴʢʦ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʥʦ ʠ 

ʚʳʨʘʚʥʝʥʥʦʩʪʴ  ʢʘʢ ʢʦʤʧʦʥʝʥʪ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʫʩʣʦʞʥʷʶʪʩʷ ʠ 

ʫʜʣʠʥʷʶʪʩʷ ʞʠʟʥʝʥʥʳʝ ʮʠʢʣʳ, ʚ  ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʨʘʟʚʠʚʘʝʪʩʷ 

ʚʟʘʠʤʦʚʳʛʦʜʥʳʡ ʩʠʤʙʠʦʟ. ʉʪʘʙʠʣʴʥʦʩʪʴ ʵʢʦʩʠʩʪʝʤʳ ʦʙʳʯʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʦʩʪʦʤ ʨʝʟʠʩʪʝʥʪʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ  ʩʥʠʞʝʥʠʠ 

ʫʧʨʫʛʦʡ. ɺ ʮʝʣʦʤ ʚʦʟʨʘʩʪʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʠ 

ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

 ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ 

ʩʦʦʙʱʝʩʪʚʝ ʧʨʝʦʙʣʘʜʘʶʪ ʚʥʫʪʨʝʥʥʠʝ ʵʥʜʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ. ɺʣʠʷʥʠʝ 

ʚʥʝʰʥʠʭ ʚʦʟʤʫʱʝʥʠʡ ʤʦʞʝʪ ʧʦʚʝʨʥʫʪʴ ʚʩʧʷʪʴ ʠʣʠ ʠʥʳʤ ʦʙʨʘʟʦʤ 

ʠʟʤʝʥʠʪʴ ʵʪʠ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ. 

ʅʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʘʚʪʦʪʨʦʬʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʩʨʝʜʝ, 

ʣʠʰʝʥʥʦʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʩʢʦʨʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʚʠʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʠʣʠ ʦʙʱʠʡ ʬʦʪʦʩʠʥʪʝʟ, ʧʨʝʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʜʳʭʘʥʠʷ 
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ʩʦʦʙʱʝʩʪʚʘ. ɺ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʦʪʝʢʘʝʪ ʚ ʙʦʛʘʪʦʡ 

ʦʨʛʘʥʠʯʝʩʢʦʡ ʩʨʝʜʝ, ʢʦʪʦʨʫʶ ʧʝʨʚʳʤʠ ʟʘʩʝʣʷʶʪ ʙʘʢʪʝʨʠʠ ʠ ʜʨʫʛʠʝ 

ʛʝʪʝʨʦʪʨʦʬʥʳʝ ʦʨʛʘʥʠʟʤʳ ʩʫʢʮʝʩʩʠʷ ʥʘʟʳʚʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʛʝʪʝʨʦʪʨʦʬʥʦʡ. ʆʜʥʘʢʦ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ, ʩʦʛʣʘʩʥʦ ʪʝʦʨʠʠ, ʧʦ ʤʝʨʝ 

ʨʘʟʚʠʪʠʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʟʨʝʣʦʡ, ʠʣʠ ʫʟʣʦʚʦʡ, ʵʢʦʩʠʩʪʝʤʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʩʚʷʟʘʥʥʦʡ ʵʥʝʨʛʠʝʡ ʠ 

ʵʥʝʨʛʠʝʡ, ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʙʠʦʤʘʩʩʳ.  

ʇʨʠʚʥʝʩʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ʠʣʠ ʵʥʝʨʛʠʷ, ʘʥʪʨʦʧʦʛʝʥʥʳʝ 

ʥʘʨʫʰʝʥʠʷ ʤʦʛʫʪ ʦʩʪʘʥʦʚʠʪʴ, ʠʟʤʝʥʠʪʴ ʠʣʠ ʧʦʚʝʨʥʫʪʴ ʚʩʧʷʪʴ 

ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʵʢʦʩʠʩʪʝʤʳ. ɼʝʛʨʘʜʘʮʠʷ ʚʦ ʤʥʦʛʠʭ ʘʩʧʝʢʪʘʭ ʦʙʨʘʪʥʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ. ɽʩʣʠ ʚʣʠʷʥʠʝ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʩʠʣʴʥʝʝ ʚʣʠʷʥʠʷ 

ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʮʝʩʩʦʚ, ʪʦ ʵʢʦʩʠʩʪʝʤʘ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴʩʷ, ʠ ʟʘʧʦʣʥʷʷʩʴ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʤʦʞʝʪ 

ʠʟʤʝʥʠʪʴ ʦʩʥʦʚʥʦʡ ʪʨʝʥʜ ʩʚʦʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ.  

ɻʣʦʙʘʣʴʥʳʝ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʤʝʩʪʥʳʝ ʢʨʫʛʦʚʦʨʦʪʳ ʚʝʱʝʩʪʚ 

ʥʝʟʘʤʢʥʫʪʳ ʠ ʚ ʨʘʤʢʘʭ ʠʝʨʘʨʭʠʠ ʵʢʦʩʠʩʪʝʤ ʯʘʩʪʠʯʥʦ çʧʝʨʝʩʝʢʘʶʪʩʷè. 

ʕʪʦ ʚʝʱʝʩʪʚʝʥʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʠ ʦʪʯʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

çʩʮʝʧʣʝʥʠʝè ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʝʣʦʩʪʥʦʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʘʜʩʠʩʪʝʤ 

ʚʧʣʦʪʴ ʜʦ ʙʠʦʩʬʝʨʳ. ɻʝʦʭʠʤʠʯʝʩʢʠʡ ʩʪʦʢ ʩ ʩʫʰʠ ʚ ʦʢʝʘʥ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʜʥʦʥʘʧʨʘʚʣʝʥ, ʝʩʣʠ ʥʝ ʩʯʠʪʘʪʴ ʩʣʘʙʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʚʨʘʪʘ ʩʦʣʝʡ. 

ɼʣʷ ʙʠʦʩʬʝʨʳ ʚ ʮʝʣʦʤ ʥʘ ʝʝ ʚʭʦʜʝ ʠʤʝʝʪʩʷ ʵʥʝʨʛʠʷ, ʟʝʤʥʦʝ ʠ 

ʢʦʩʤʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʥʘ ʚʳʭʦʜʝ ï ʦʩʘʜʦʯʥʳʝ ʙʠʦʛʝʥʥʳʝ ʧʦʨʦʜʳ ʠ 

ʫʭʦʜʷʱʠʝ ʚ ʢʦʩʤʦʩ ʛʘʟʳ [13].  

ʇʦʤʠʤʦ ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʩʣʦʞʝʥʠʷ ʩʠʩʪʝʤ ʜʦʣʞʥʳ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʠ ʦʙʱʠʝ ʧʨʘʚʠʣʘ ʠʭ ʨʘʟʚʠʪʠʷ ï ʢʘʢ ʵʚʦʣʶʮʠʦʥʥʦʛʦ, ʪʘʢ 

ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʦʯʝʚʠʜʥʳʡ ʟʘʢʦʥ ʚʝʢʪʦʨʘ 

ʨʘʟʚʠʪʠʷ: ʦʥʦ ʦʜʥʦʥʘʧʨʘʚʣʝʥʦ. ʕʪʘ ʥʝʚʦʟʚʨʘʪʥʦʩʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʚ 

ʚʠʜʝ ʟʘʢʦʥʘ ʥʝʦʙʨʘʪʠʤʦʩʪʠ ʵʚʦʣʶʮʠʠ ʃ. ɼʦʣʣʦ: ʚʠʜ ʥʝ ʤʦʞʝʪ 

ʚʝʨʥʫʪʴʩʷ ʢ ʧʨʝʞʥʝʤʫ ʩʦʩʪʦʷʥʠʶ, ʫʞʝ ʦʩʫʱʝʩʪʚʣʝʥʥʦʤʫ ʚ ʨʷʜʫ ʝʛʦ 

ʧʨʝʜʢʦʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʫʥʠʚʝʨʩʘʣʴʥʘ. ʉʪʦʣʴ ʞʝ 

ʚʩʝʦʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʩʣʦʞʥʝʥʠʶ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʬʫʥʢʮʠʡ ʠ ʧʦʜʩʠʩʪʝʤ. ʀʟʥʘʯʘʣʴʥʦ ʵʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʙʳʣʘ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʚ ʚʠʜʝ ʟʘʢʦʥʘ ʫʩʣʦʞʥʝʥʠʷ ʩʠʩʪʝʤʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʂ.ʌ. ʈʫʣʴʝ: ʠʩʪʦʨʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ ʧʨʠʚʦʜʠʪ ʢ 

ʫʩʣʦʞʥʝʥʠʶ ʠʭ ʦʨʛʘʥʠʟʘʮʠʠ ʧʫʪʝʤ ʥʘʨʘʩʪʘʶʱʝʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʧʦʜʩʠʩʪʝʤ. ɼʚʠʞʫʱʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʠ ʧʨʠʯʠʥʘʤʠ ʪʘʢʦʛʦ ʫʩʣʦʞʥʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʢ ʥʝʧʨʝʨʳʚʥʦ ʤʝʥʷʶʱʠʤʩʷ 

ʫʩʣʦʚʠʷʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ. ʅʦ ʚ ʵʪʦ ʞʝ ʚʨʝʤʷ ʵʢʦʩʠʩʪʝʤʳ 

ʩʪʨʝʤʷʪʩʷ ʢ ʜʦʩʪʠʞʝʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ 

ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʧʫʪʝʤ ʫʩʣʦʞʥʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ[13].   
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ɺ ʩʬʝʨʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʝʩʪʴ ʜʚʘ ʨʷʜʘ ï 

ʵʚʦʣʶʮʠʦʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʡ ʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʩʠʩʪʝʤ. ʉʫʱʝʩʪʚʫʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʠʩʪʦʨʠʢʦ-ʵʚʦʣʶʮʠʦʥʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʠ ʭʦʜʦʤ ʦʥʪʦʛʝʥʝʟʘ ʣʶʙʦʡ ʩʠʩʪʝʤʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ʆʥʪʦʛʝʥʝʟ ʚʩʷʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʝʩʪʴ ʢʨʘʪʢʦʝ ʠ ʩʞʘʪʦʝ ʧʦʚʪʦʨʝʥʠʝ 

ʬʠʣʦʛʝʥʝʟʘ ʜʘʥʥʦʛʦ ʚʠʜʘ, ʪ.ʝ. ʠʥʜʠʚʠʜ ʚ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ ʧʦʚʪʦʨʷʝʪ 

ʠʩʪʦʨʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʩʚʦʝʛʦ ʚʠʜʘ. ʉʫʱʝʩʪʚʫʶʪ ʝʛʦ ʘʥʘʣʦʛʠ ʩʨʝʜʠ 

ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʪʠʧʦʚ ʩʠʩʪʝʤ, ʦʩʦʙʝʥʥʦ ʘʙʠʦʪʠʯʝʩʢʠʭ. ʊʘʢ, ɼ.ɺ. 

ʈʫʜʢʚʠʩʪ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʛʝʦʛʝʥʝʪʠʯʝʩʢʠʡ ʟʘʢʦʥ: ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʚ ʢʦʨʦʪʢʠʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ ʢʘʢ ʙʳ ʧʦʚʪʦʨʷʶʪ ʦʙʱʫʶ 

ʠʩʪʦʨʠʶ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ[13].  

ɽʩʣʠ ʧʨʦʩʣʝʜʠʪʴ ʪʨʝʥʜʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʥʦʞʝʩʪʚʘ 

ʪʠʧʦʚ ʩʠʩʪʝʤ, ʪʦ ʤʦʞʥʦ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʠʦʛʝʥʝʪʠʯʝʩʢʠʡ ʠ 

ʛʝʦʛʝʥʝʪʠʯʝʩʢʠʡ ʟʘʢʦʥʳ ʠʤʝʶʪ ʤʥʦʛʦ ʘʥʘʣʦʛʦʚ. ʉʭʦʜʥʳʤ ʦʙʨʘʟʦʤ 

ʨʘʟʚʠʚʘʶʪʩʷ ʵʢʦʩʠʩʪʝʤʳ ʚ ʨʷʜʫ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʆʪʩʶʜʘ ʟʘʢʦʥ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʬʘʟ ʨʘʟʚʠʪʠʷ: ʬʘʟʳ ʨʘʟʚʠʪʠʷ 

ʧʨʠʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʩʣʝʜʦʚʘʪʴ ʣʠʰʴ ʚ ʵʚʦʣʶʮʠʦʥʥʦ ʠ ʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʘʢʨʝʧʣʝʥʥʦʤ (ʠʩʪʦʨʠʯʝʩʢʠ, ʵʚʦʣʶʮʠʦʥʥʦ, 

ʛʝʦʭʠʤʠʯʝʩʢʠ ʠ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʦʤ) ʧʦʨʷʜʢʝ, 

ʦʙʳʯʥʦ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦʛʦ ʢ ʩʣʦʞʥʦʤʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʝʟ 

ʚʳʧʘʜʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʵʪʘʧʦʚ.  

ʆʯʝʚʠʜʥʦ, ʩʫʱʝʩʪʚʫʝʪ ʦʙʱʠʡ ʩʠʩʪʝʤʦʛʝʥʝʪʠʯʝʩʢʠʡ ʟʘʢʦʥ: 

ʩʠʩʪʝʤʳ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʧʦʚʪʦʨʷʶʪ ʚ ʩʦʢʨʘʱʝʥʥʦʡ ʠ 

ʥʝʨʝʜʢʦ ʚ ʟʘʢʦʥʦʤʝʨʥʦ ʠʟʤʝʥʝʥʥʦʡ ʠ ʦʙʦʙʱʝʥʥʦʡ ʬʦʨʤʝ 

ʵʚʦʣʶʮʠʦʥʥʳʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʩʚʦʝʡ ʩʠʩʪʝʤʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʉʠʩʪʝʤʦʛʝʥʝʪʠʯʝʩʢʠʡ ʟʘʢʦʥ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʙʫʜʫʱʝʝ 

ʨʘʟʚʠʪʠʝ. ɽʩʣʠ ʨʘʟʚʠʪʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʦ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʠʝʨʘʨʭʠʠ ʥʘʜʩʠʩʪʝʤ, ʘ ʦʪʯʘʩʪʠ ʠ ʧʦʜʩʠʩʪʝʤ ʚ ʧʨʦʰʣʦʤ, ʪʦ ʭʘʨʘʢʪʝʨ 

ʧʨʦʮʝʩʩʦʚ ʥʝ ʠʟʤʝʥʠʪʩʷ ʠ ʚ ʙʫʜʫʱʝʤ, ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʙʣʠʞʘʡʰʝʤ 

[13]. 

ɼʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʴ ʪʨʝʥʜʦʚ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪ ʥʘʣʠʯʠʝ 

ʝʜʠʥʦʛʦ ʨʫʩʣʘ ʠʟʤʝʥʝʥʠʡ, ʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦʩʪʠ ʠ ʩʦʧʨʷʞʝʥʥʦʩʪʠ. 

ʆʯʝʚʠʜʥʦ, ʜʝʡʩʪʚʫʝʪ ʟʘʢʦʥ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩʪʨʦʝʥʠʷ ʠ ʨʠʪʤʠʢʠ 

(ʬʫʥʢʮʠʡ) ʯʘʩʪʝʡ (ʧʦʜʩʠʩʪʝʤ), ʠʣʠ ʟʘʢʦʥ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ 

ʛʘʨʤʦʥʠʟʘʮʠʠ ʩʠʩʪʝʤʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ. ɺʳʧʘʜʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʟʚʝʥʴʝʚ 

ʩʠʩʪʝʤʳ ʤʝʥʷʝʪ ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʠ ʜʨʫʛʠʭ, ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʥʠʤ, ʠʣʠ 

ʧʦʣʥʦʩʪʴʶ ʠʟʤʝʥʷʝʪ ʮʝʣʦʝ.  

ʆʯʝʚʠʜʝʥ ʧʨʠʥʮʠʧ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ: ʧʦʪʦʢ 

ʵʥʝʨʛʠʠ, ʚʝʱʝʩʪʚʘ ʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʠʩʪʝʤʝ ʢʘʢ ʚ ʮʝʣʦʤ ʜʦʣʞʝʥ ʙʳʪʴ 

ʩʢʚʦʟʥʳʤ, ʦʭʚʘʪʳʚʘʶʱʠʤ ʚʩʶ ʩʠʩʪʝʤʫ ʠʣʠ ʢʦʩʚʝʥʥʦ ʦʪʟʳʚʘʶʱʠʤʩʷ ʚ 

ʥʝʡ. ʀʥʘʯʝ ʩʠʩʪʝʤʘ ʥʝ ʙʫʜʝʪ ʠʤʝʪʴ ʩʚʦʡʩʪʚʘ ʝʜʠʥʩʪʚʘ. ɼʣʷ 
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ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʧʨʦʭʦʞʜʝʥʠʷ ʧʦʪʦʢʘ ʵʥʝʨʛʠʠ, ʚʝʱʝʩʪʚʘ ʠ ʠʥʬʦʨʤʘʮʠʠ ʙʫʜʝʪ 

ʩʧʝʮʠʬʠʯʥʦʡ. 

ɺ ʜʘʚʣʝʥʠʠ ʩʨʝʜʳ ʚʳʜʝʣʷʶʪʩʷ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʩʠʣʴʥʝʝ 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ. ɺ ʥʘʠʙʦʣʝʝ 

ʦʙʱʝʤ ʚʠʜʝ ʵʪʫ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʬʦʨʤʫʣʠʨʫʝʪ ʟʘʢʦʥ ʣʠʤʠʪʠʨʫʶʱʠʭ 

ʬʘʢʪʦʨʦʚ. ʌʘʢʪʦʨʳ ʩʨʝʜʳ, ʠʤʝʶʱʠʝ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʝʩʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʦʩʦʙʝʥʥʦ ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʠʜʘ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʧʪʠʤʘʣʴʥʦʝ 

ʩʦʯʝʪʘʥʠʝ ʜʨʫʛʠʭ ʦʪʜʝʣʴʥʳʭ ʫʩʣʦʚʠʡ. ɿʘʢʦʥ ʪʦʣʝʨʘʥʪʥʦʩʪʠ 

ɺ.ʐʝʣʬʦʨʜʘ ʦʯʝʥʴ ʙʣʠʟʦʢ ʢ ʥʘʟʚʘʥʥʦʤʫ: ʣʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ 

ʧʨʦʮʚʝʪʘʥʠʷ ʚʠʜʘ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʤʠʥʠʤʫʤ, ʪʘʢ ʠ ʤʘʢʩʠʤʫʤ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʜʠʘʧʘʟʦʥ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʦʧʨʝʜʝʣʷʝʪ 

ʚʝʣʠʯʠʥʫ ʚʳʥʦʩʣʠʚʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ ʜʘʥʥʦʤʫ ʬʘʢʪʦʨʫ [13]. ɿʘʢʦʥ 

ʤʠʥʠʤʫʤʘ ʖ. ʃʠʙʠʭʘ, ʙʝʟʫʩʣʦʚʥʦ, ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʚʩʝʭ ʚʳʷʚʣʝʥʥʳʭ 

ʯʘʩʪʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʪʠʧʘ ʦʨʛʘʥʠʟʤ ï 

ʩʨʝʜʘ. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʧʨʠʤʳʢʘʝʪ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʥʦʝ ʦʪ ʜʨʫʛʠʭ 

ʧʨʘʚʠʣʦ, ʠʣʠ ʟʘʢʦʥ ʬʘʟʦʚʳʭ ʨʝʘʢʮʠʡ (çʧʦʣʴʟʘ ï ʚʨʝʜè): ʤʘʣʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʦʢʩʠʢʘʥʪʘ ʜʝʡʩʪʚʫʶʪ ʥʘ ʦʨʛʘʥʠʟʤ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʫʩʠʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʝʛʦ ʬʫʥʢʮʠʡ (ʠʭ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ), ʪʦʛʜʘ ʢʘʢ ʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʥʝʪʘʶʪ ʠʣʠ ʜʘʞʝ ʧʨʠʚʦʜʷʪ ʢ ʩʤʝʨʪʠ. ʕʪʘ 

ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʩʧʨʘʚʝʜʣʠʚʘ ʜʣʷ ʤʥʦʛʠʭ ʚʝʱʝʩʪʚ. 

ʉʢʚʦʟʥʦʡ ʧʦʪʦʢ ʵʥʝʨʛʠʠ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʪʨʦʬʠʯʝʩʢʠʝ ʫʨʦʚʥʠ 

ʙʠʦʮʝʥʦʟʘ, ʧʦʩʪʝʧʝʥʥʦ ʛʘʩʠʪʩʷ. ɺ 1942ʛ. ʈ. ʃʠʥʜʝʤʘʥ ʩʬʦʨʤʫʣʠʨʦʚʘʣ 

ʟʘʢʦʥ ʧʠʨʘʤʠʜʳ ʵʥʝʨʛʠʡ, ʠʣʠ ʧʨʘʚʠʣʦ 10%, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʩ 

ʦʜʥʦʛʦ ʪʨʦʬʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʠʨʘʤʠʜʳ ʧʝʨʝʭʦʜʠʪ ʥʘ 

ʜʨʫʛʦʡ, ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʝʝ ʫʨʦʚʝʥʴ  ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 10%. ʆʪ ʞʠʚʦʪʥʳʭ 

ʢ ʨʘʩʪʝʥʠʷʤ, ʥʘʤʥʦʛʦ ʩʣʘʙʝʝ ï ʥʝ ʙʦʣʝʝ 0,5% (ʜʘʞʝ 0,25%) ʦʪ ʦʙʱʝʛʦ 

ʝʝ ʧʦʪʦʢʘ[13]. 

ʊʝʦʨʠʷ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ 

ʫʜʦʙʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʧʠʩʘʥʠʶ ʪʝʭ ʠʣʠ ʠʥʳʭ ʷʚʣʝʥʠʡ. ʇʦʜ ʩʠʩʪʝʤʦʡ 

ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ 

ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʦʙʨʘʟʫʶʱʠʭ ʥʝʢʦʪʦʨʫʶ ʮʝʣʦʩʪʥʦʩʪʴ. ʂ 

ʧʨʠʟʥʘʢʘʤ ʩʠʩʪʝʤʳ ʦʪʥʦʩʠʪʩʷ: ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʮʝʣʦʩʪʥʦʩʪʴ; ʦʪʥʦʰʝʥʠʷ 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʵʣʝʤʝʥʪʦʚ; ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʫʪʝʤ ʝʝ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚʥʫʪʨʠ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʥʘ 

ʠʤʧʫʣʴʩʳ ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʉʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʵʣʝʤʝʥʪʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʷʤʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ, ʠʟʤʝʥʝʥʠʷ 

ʚ ʦʜʥʦʤ ʵʣʝʤʝʥʪʝ ʚʳʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʚ ʮʝʣʦʤ. 

ʂʦʥʮʝʧʮʠʷ ʵʢʦʩʠʩʪʝʤʳ ï ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʬʫʥʜʘʤʝʥʪ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʠʨʦʜʥʦʡ 
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ʩʨʝʜʳ ʧʦʜ ʚʣʠʷʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ  ʧʨʦʮʝʩʩʦʚ, ʦʪʨʘʞʘʶʱʠʡ 

ʦʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʃʶʙʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʦʧʠʩʳʚʘʪʴʩʷ ʚ ʜʚʫʭ ʘʩʧʝʢʪʘʭ. ɺʦ-ʧʝʨʚʳʭ, ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʝ ʩʪʨʫʢʪʫʨʳ - ʢʘʢʠʝ ʵʣʝʤʝʥʪʳ ʩʦʩʪʘʚʣʷʶʪ ʮʝʣʦʝ, ʢʘʢ ʦʥʠ 

ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʚʥʝʰʥʝʡ 

ʩʨʝʜʦʡ. ɺʦ-ʚʪʦʨʳʭ, ʚ ʢʦʥʪʝʢʩʪʝ ʝʝ ʜʠʥʘʤʠʢʠ - ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʢ 

ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʫʪʝʤ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʳʤ 

ʵʣʝʤʝʥʪʦʤ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʫʥʢʮʠʠ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʩʠʩʪʝʤʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʘʤʦʨʘʟʚʠʪʠʶ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ 

ʇʨʦʷʚʠʚʰʠʝʩʷ ʧʣʘʥʝʪʘʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʙʠʦʩʬʝʨʝ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʧʨʝʜʫʛʘʜʳʚʘʣʠʩʴ ʫʞʝ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 

XIX  ʚ., ʘ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʣʘʥʜʰʘʬʪʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʥʘʯʘʚʰʠʭʩʷ 

ʝʱʝ ʚ XVII -XVIII  ʚʚ., ʫʩʧʝʰʥʦ ʚʳʷʚʣʷʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩ 

ʧʦʤʦʱʴʶ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ [10, 12].  

ʆʜʥʘ ʠʟ ʧʨʠʯʠʥ ʠʟʤʝʥʝʥʠʷ ʙʠʦʩʬʝʨʳ ï ʥʘʨʘʩʪʘʥʠʝ ʧʦʪʦʢʦʚ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦʩʢʦʣʴʢʫ ʤʝʩʪʥʳʝ ʵʤʠʩʩʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʩʠʣʫ ʦʪʢʨʳʪʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ ʧʝʨʝʜʘʶʪʩʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʘʥʘʣʘʤ 

ʩʚʷʟʠ, ʠʭ ʢʫʤʫʣʷʪʠʚʥʳʡ ʵʬʬʝʢʪ ʧʨʠʦʙʨʝʪʘʝʪ ʨʝʛʠʦʥʘʣʴʥʦʝ ʠ ʜʘʞʝ 

ʛʣʦʙʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ [1]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʠʩʪʝʤ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʥʦʨʤʘʣʠʟʘʮʠʠ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ. ʀʟʫʯʘʶʪʩʷ ʧʨʦʮʝʩʩʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʤʠʛʨʘʮʠʝʡ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ ʚʝʱʝʩʪʚʘ ʚ ʪʦʧʦʛʝʦʩʠʩʪʝʤʘʭ [10]. 

ʆʪʚʝʪʥʳʝ ʨʝʘʢʮʠʠ ʙʠʦʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʥʦʨʤʠʨʦʚʘʪʴ ʪʝʭʥʦʛʝʥʥʳʝ ʥʘʛʨʫʟʢʠ ï 

ʫʧʨʘʚʣʷʪʴ ʪʝʭʥʦʛʝʥʝʟʦʤ. 

ʇʦʩʢʦʣʴʢʫ ʨʘʟʚʠʪʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ 

ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ï ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ, ʪʦ ʚ ʦʙʦʠʭ 

ʩʣʫʯʘʷʭ, ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʜʚʠʞʝʥʠʝ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ, ʥʦ ʠ 

ʥʘʣʠʯʠʝ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʩʚʷʟʝʡ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ 

ʛʝʦʩʠʩʪʝʤ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʄ. ɸ. ɻʣʘʟʦʚʩʢʘʷ [8,9], ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʵʣʝʤʝʥʪʘʨʥʳʝ ʣʘʥʜʰʘʬʪʳ 

(ʠʩʭʦʜʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʝʜʠʥʠʮʳ) ʢʘʢ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʧʦ ʫʨʦʚʥʶ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʪʝʩʥʦʪʝ ʩʚʷʟʝʡ ʜʝʣʷʪʩʷ ʥʘ 

ʵʣʝʤʝʥʪʘʨʥʳʝ (ʕʃɻʉ) ʠ ʢʘʩʢʘʜʥʳʝ (ʂʃɻʉ). ɻʝʦʭʠʤʠʯʝʩʢʘʷ ʵʚʦʣʶʮʠʷ 
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ʣʘʥʜʰʘʬʪʘ, ʢʦʪʦʨʘʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʨʫʛʦʚʦʨʦʪʘ ʚʝʱʝʩʪʚ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʥʝʦʙʨʘʪʠʤʳʭ 

ʧʨʠʟʥʘʢʦʚ ʚ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʃ.ʉ. ɹʝʨʛ 

[3] ʨʘʟʣʠʯʘʣ ʜʚʘ ʪʠʧʘ ʠʟʤʝʥʝʥʠʡ ʚ ʣʘʥʜʰʘʬʪʘʭ ï ʦʙʨʘʪʠʤʳʝ ʠ 

ʥʝʦʙʨʘʪʠʤʳʝ. ʇʦ ʤʥʝʥʠʶ ɺ.ɹ. ʉʦʯʘʚʳ [14], ʚʩʝ ʦʙʨʘʪʠʤʳʝ ʠʟʤʝʥʝʥʠʷ 

ʛʝʦʩʠʩʪʝʤ ʩʚʷʟʘʥʳ ʩ ʜʠʥʘʤʠʢʦʡ ʣʘʥʜʰʘʬʪʘ, ʪʦʛʜʘ ʢʘʢ ʥʝʦʙʨʘʪʠʤʳʝ 

ʩʦʩʪʘʚʣʷʶʪ ʩʫʱʥʦʩʪʴ ʝʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʜʠʥʘʤʠʢʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʥʝ ʩʦʭʨʘʥʷʶʪ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ, ʥʝ ʘʜʝʢʚʘʪʥʳʭ ʟʦʥʘʣʴʥʦʤʫ ʣʘʥʜʰʘʬʪʦʦʙʨʘʟʫʶʱʝʤʫ 

ʧʨʦʮʝʩʩʫ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ [2], ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʢʦʥʪʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʚʙʣʠʟʠ 

ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ. ɿʜʝʩʴ ʬʦʨʤʠʨʫʶʪʩʷ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ 

ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʤʠ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʛʝʦʩʠʩʪʝʤʘʤʠ. ʆʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʝʨʝʤʝʱʝʥʠʝʤ ʤʦʱʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʪʦʢʦʚ 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʦʛʦ 

ʢʣʘʩʩʘ ʚʦʜʥʦʡ ʤʠʛʨʘʮʠʠ; ʠʟʤʝʥʝʥʠʝʤ ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʳʭ ʠ 

ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ; ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ 

ʧʦʯʚʝʥʥʦ-ʧʦʛʣʦʱʘʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ; ʠʟʤʝʥʝʥʠʝʤ ʝʤʢʦʩʪʠ ʧʦʛʣʦʱʝʥʠʷ 

ʠʤʝʶʱʠʭʩʷ ʧʦʯʚʝʥʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ 

ʥʦʚʳʭ. ɺ ʮʝʣʦʤ ʚ ʧʨʝʜʝʣʘʭ ʘʨʝʘʣʘ ʚʦʟʜʝʡʩʪʚʠʷ ʦʜʥʦʪʠʧʥʦʛʦ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʷʚʣʷʝʪʩʷ ʷʨʢʦ ʚʳʨʘʞʝʥʥʘʷ ʢʦʥʚʝʨʛʝʥʮʠʷ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤ [10]. 

ʉʤʝʥʘ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʳʟʳʚʘʝʪ ʘʜʝʢʚʘʪʥʫʶ ʨʝʘʢʮʠʶ 

ʙʠʦʪʳ. ɼʝʩʪʘʙʠʣʠʟʘʮʠʷ ʠʩʭʦʜʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʩʪʝʧʝʥʥʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʠʣʠ ʨʝʟʢʦʡ ʩʤʝʥʝ ʩʚʦʡʩʪʚ ʠ ʩʦʩʪʦʷʥʠʡ 

ʛʝʦʩʠʩʪʝʤ, ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʜʠʛʨʝʩʩʠʦʥʥʳʭ (ʜʝʛʨʘʜʘʮʠʦʥʥʳʭ) ʨʷʜʦʚ 

ʨʘʟʚʠʪʠʷ. ʇʨʠ ʚʩʝʤ ʤʥʦʛʦʦʙʨʘʟʠʠ ʪʠʧʦʚ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ 

ʧʫʙʣʠʢʘʮʠʷʭ ʯʘʱʝ ʚʩʝʛʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝʛʘʪʠʚʥʘʷ ʩʪʦʨʦʥʘ 

ʦʪʚʝʪʥʳʭ ʨʝʘʢʮʠʡ ʛʝʦʩʠʩʪʝʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʥʘʛʨʫʟʢʘʭ ʠ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʚʳʙʨʦʩʦʚ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ, ʯʪʦ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʧʨʠ ʠʭ ʥʦʨʤʠʨʦʚʘʥʠʠ [10].          

ʇʨʠ ʩʠʣʴʥʦʤ ʠ ʜʣʠʪʝʣʴʥʦʤ ʛʝʦʭʠʤʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ 

ʛʝʦʩʠʩʪʝʤʘ ʤʦʞʝʪ ʧʨʦʡʪʠ ʥʝʩʢʦʣʴʢʦ ʩʤʝʥ ʩʦʩʪʦʷʥʠʡ, ʦʙʨʘʟʫʷ 

ʜʠʥʘʤʠʯʝʩʢʠʡ ʨʷʜ ʥʝʛʘʪʠʚʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʉʢʦʨʦʩʪʴ ʜʝʛʨʘʜʘʮʠʠ 

ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʠ ʢʣʘʩʩʘ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ [9], ʝʛʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʝʦʩʠʩʪʝʤ. ʇʦ ʤʥʝʥʠʶ ʄ.ɸ. 

ɻʣʘʟʦʚʩʢʦʡ [8], ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʪʝʭʥʦʛʝʥʥʳʤ ʬʘʢʪʦʨʘʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʦʤ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʩʚʦʡʩʪʚʘʤʠ ʩʘʤʠʭ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ.  
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ʋʩʪʦʡʯʠʚʦʩʪʴ ʛʝʦʩʠʩʪʝʤ ʢ ʪʝʭʥʦʛʝʥʥʦʤʫ ʛʝʦʭʠʤʠʯʝʩʢʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʦʙʳʯʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʨʝʟʝʨʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ 

ʩʘʤʦʦʯʠʱʝʥʠʝʤ, ʩʧʦʩʦʙʥʦʩʪʴʶ ʵʣʝʤʝʥʪʦʚ ʙʠʦʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʧʝʨʝʥʦʩʠʪʴ ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʥʘʣʠʯʠʝ ʫ ʥʠʭ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʠʚʰʠʤʩʷ ʛʝʦʭʠʤʠʯʝʩʢʠʤ 

ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ. 

ɺ ʧʦʩʪʪʝʭʥʦʛʝʥʥʳʡ ʧʝʨʠʦʜ ʨʝʣʘʢʩʘʮʠʠ (ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ) ʢʘʞʜʘʷ 

ʛʝʦʩʠʩʪʝʤʘ ʧʦ ʟʘʢʦʥʘʤ ʨʘʟʚʠʪʠʷ ʥʝʠʟʙʝʞʥʦ ʙʫʜʝʪ ʩʪʨʝʤʠʪʴʩʷ  ʢ 

ʵʢʚʠʬʠʥʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ. ʇʨʠ ʵʪʦʤ, ʯʝʤ ʜʘʣʴʰʝ ʦʥʘ ʦʢʘʞʝʪʩʷ ʚ 

ʨʷʜʫ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʪʝʤ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʧʦʪʨʝʙʫʝʪʩʷ ʥʘ 

ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʣʠ ʟʘʪʨʘʪ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ.  

  ɺ ʫʩʣʦʚʠʷʭ ʪʝʭʥʦʛʝʥʝʟʘ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʧʦʪʦʢʦʚ ʚʝʱʝʩʪʚʘ 

ʧʝʨʝʦʨʠʝʥʪʠʨʦʚʘʥʘ. ʍʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʧʨʠʥʫʜʠʪʝʣʴʥʦ 

ʥʘʧʨʘʚʣʷʶʪʩʷ ʩʥʠʟʫ ʚʚʝʨʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʠʟ ʥʝʜʨ ʟʝʤʣʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʨʘʩʩʝʷʥʠʝʤ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʦʩʢʦʣʴʢʫ ʧʨʠʨʦʜʥʳʝ ʩʠʩʪʝʤʳ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʩʧʨʘʚʠʪʴʩʷ ʩ ʧʦʪʦʢʘʤʠ 

ʧʦʩʪʫʧʘʶʱʠʭ ʠʟʚʥʝ ʚʝʱʝʩʪʚ, ʟʜʝʩʴ ʦʙʨʘʟʫʶʪʩʷ ʪʝʭʥʦʛʝʥʥʳʝ 

ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʨʘʟʚʠʪʠʷ. 

  ʉʪʝʧʝʥʴ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʜʘʞʝ ʟʦʥʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʧʦʜ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʣʠʷʥʠʝʤ ʤʦʞʝʪ ʜʦʩʪʠʛʥʫʪʴ  ʫʨʦʚʥʷ 

ʵʚʦʣʶʮʠʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʊʘʢ,  ɻ.ɸ.ɺʦʨʦʥʦʚ [6] ʩʯʠʪʘʝʪ, ʯʪʦ ʥʘ 

ʤʝʩʪʝ ʶʞʥʦʡ ʪʘʡʛʠ ʚ ʥʝʢʦʪʦʨʳʭ ʝʝ ʯʘʩʪʷʭ ʫʞʝ ʚʦʟʥʠʢʣʘ, ʘ ʚ ʜʨʫʛʠʭ 

ʧʨʦʜʦʣʞʘʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʦʚʘʷ ʧʨʠʨʦʜʥʘʷ, ʘ ʪʦʯʥʝʝ ʧʨʠʨʦʜʥʦ-

ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ. ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʦʥʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʠʩʭʦʜʥʦʡ, ʘ ʪʘʢʞʝ ʙʣʠʞʘʡʰʝʡ ʢ ʥʝʡ ʧʦʜʟʦʥʳ ʩʨʝʜʥʝʡ 

ʪʘʡʛʠ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʝ ʚʳʜʝʣʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʦʙʦʡ ʟʦʥʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ʉʦʭʨʘʥʝʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ ʦʩʪʘʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʦʙʱʝʩʪʚʘ ʠ ʥʘʫʢʠ. 

ʇʦʩʪʪʝʭʥʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʦʩʣʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʛʣʷ 

ʧʨʝʜʩʢʘʟʳʚʘʶʪ ʙʫʜʫʱʝʝ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʡʦʥʦʚ ʜʦʙʳʯʠ ʢʘʣʠʡʥʳʭ ʩʦʣʝʡ 

ʠ ʥʝʬʪʠ. ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʨʝʰʝʥʠʝ ʩʣʦʞʥʳʭ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ 

ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʟʫʯʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ, ʣʘʥʜʰʘʬʪʥʦʛʦ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ɿʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʦʧʪʠʤʘʣʴʥʳʭ  ʫʨʙʦʵʢʦʩʠʩʪʝʤ ʠ ʫʩʪʦʡʯʠʚʳʭ ʧʨʠʨʦʜʥʳʭ ʧʘʨʢʦʚ 

ʧʦʟʚʦʣʷʪ ʩʦʟʜʘʪʴ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʩʦʭʨʘʥʠʪʴ 

ʧʨʠʨʦʜʫ. 

ʇʦʣʥʦʩʪʴʶ ʫʩʪʨʘʥʠʪʴ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʦʙʱʝʩʪʚʦʤ ʠ 

ʧʨʠʨʦʜʦʡ ʥʝʚʦʟʤʦʞʥʦ, ʥʦ ʥʝʦʙʭʦʜʠʤʘ ʠ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʘ 

ʤʠʥʠʤʠʟʘʮʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. ʈʝʰʝʥʠʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ ʜʦʩʪʠʞʠʤʦ ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʤʝʥʘ 
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ʚʝʱʝʩʪʚ ʤʝʞʜʫ ʧʨʠʨʦʜʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʘʤʠ ʧʫʪʝʤ 

ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ, 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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Abstract 

This text says about creation of maps with ArcGIS 9.3. The process of 

maping and its main steps are described in the article. Maps of all locations of the 

summer school-seminar was received in the end of the lecture and are shown in the 

end of the text. 

Key words: GIS, data types, maps, digital relief model 

From 1 till 12 August an international school-seminar 

ñGeoecological problems of Priuralyeò took place in Perm University. The 

first part (from 1 till 3 August) of the school-seminar was held in Perm, in 

PSNRU. Among practical training during these days there were lessons on 

the topic ñGIS in nature managementò. The total duration of these lessons 

were 12 hours. 

The purpose of the lessons was to teach school participants the skills 

of the work with geoinformation systems. The following goals were set: 

1. Survey of geoinformation data types; 

2. Acquaintance with the program ArcGIS 9.3 (ESRI); 

3. Developing the skills of map construction and its layout; 

4. Creating initial maps of all locations of the summer school-

seminar. 

The main feature of the summer school-seminar was the presence of 

many foreign students and professors from Great Britain and Italy (17 

people altogether). Foreign school-seminal participants made a bit less than 

a half of all the participants. For convenience of the practical training all 

school-seminar students were divided into 2 groups, 20 persons in each, 

consisting both of Russian and foreign participants. As the groups were 

international, the lectures were to be given in two languages (in Russian and 

in English). For this purpose the speech of the lecturer was interpreted by a 

specialist. Some days before the practical training the interpreter had a 

consultation with the lecturer and got the information on special terms and 

the peculiarities of work with GIS.  

Moreover the interface of the main GIS-program to work with 

(ArcGIS 9.3) was switched to English in advance. 

mailto:sol1430@gmail.com
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The course was held in the form of a practical training in a computer 

classroom (the eco-geoinformation systems laboratory of the department of 

Biogeocenology and Nature Protection of PSNRU). 

In order to make the lesson more visual and convenient all lecturerôs 

operations on a computer were projected on a wall of the classroom. Such a 

visualization of lecturerôs operations considerably raised the speed of 

acquiring knowledge, abilities and skills by students.  

Since the summer school-seminar participants had a different level 

of skills of work with GIS, there was a brief introductory part in the 

programme of the practical training. The introduction included basic 

information about work with GIS: variety of geoinformation data (its 

saving, editing and use); survey of working actions of the main ArcGIS 9.3 

modules (ArcMap ArcCatalog); characteristics of layout and composition of 

maps. 

After the introductory part the goals of the lesson were named. The 

main goal was to create a number of initial maps of the locations of the 

summer school-seminar. In the sequel the created maps were used by the 

participants of the forum to show the movement of the school-seminar and 

the places of practice and excursions.  

During the practical training students learned the following main 

operations used in the work with geoinformation systems: 

1. Addition of data to the working set of ArcMap and deletion from it; 

2. Changing symbols of data; 

3. Creation of new vectorial layers, editing their geometry and attribute 

data, saving the data; 

4. Creation and adjustment of inscriptions; 

5. Binding raster images to a corresponding coordinate system; 

6. Creation of a digital relief model (DRM); 

7. Analysis of the Earth remote sensing data; 

8. Extent setting and layout of the map (addition of a legend,  , scale 

and the North arrow), map export; 

9. Saving the working set with the data. 

An important feature of the practical training was the getting of the 

entire source data for a map creation in the free running mode.  The 

participants were given a list of the Internet resources that contained the 

geoinformation data used for the lessons.  

After the lessons students of the summer school-seminar could save 

the results of their work and data set for all created maps.  

As a result of the practical training on the topic ñGIS in nature 

managementò participants of the scientific forum created a set of six maps 

(images 1-6) of the locations of the international summer school-seminar.  
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    Image 1. Perm region (overview map) 
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   Image 2. Specially Protected Natural Area çChernyaevsky forestè (Perm city) 

   Image 3. Protected Natural Area çPreduralyeè 
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     Image 4. Kokuiskoe oil field 
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     Image 5. Kizelovsky coal basin 
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     Image 6. Verkhnekamskoe potassium salt field  
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Due to the practical training on the topic ñGIS in nature 

managementò the participants of the summer school-seminar acquired the 

basic knowledge, abilities and skills of the work with GIS on the subject of 

nature management. In a rather short space of time (12 hours) the practical 

training was successfully finished by more than 40 people. 

 

 

2.ɹʀʆʈɸɿʅʆʆɹʈɸɿʀɽ ʇʈʀʋʈɸʃʔʗ 

 

ɺʓʇʆʃʅɽʅʀɽ ʂʆʅɺɽʅʎʀʀ ʆ ɹʀʆʃʆɻʀʏɽʉʂʆʄ 

ʈɸɿʅʆʆɹʈɸɿʀʀ ɺ ʇʈʀʂɸʄʔɽ 

ɻ.ɸ.ɺʦʨʦʥʦʚ  

ʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, 614990, ʛ.ʇʝʨʤʴ, ʫʣ.ɹʫʢʠʨʝʚʘ, 15 

Abstract 

This text says about conservation of biodiversity in Perm region. Different 

types and levels of conservation are presented. Besides the text describes problems, 

which occurred during last ten years.  

Key words: biodiversity, conservation of biodiversity, levels of conservation 

ʉʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʇʨʠʢʘʤʴʝ ʜʦʣʞʥʦ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ 

ʩʣʝʜʫʶʱʝʡ ʧʨʘʚʦʚʦʡ ʦʩʥʦʚʝ: çʂʦʥʚʝʥʮʠʷ ʦ ʙʠʦʣʦʛʠʯʝʩʢʦʤ 

ʨʘʟʥʦʦʙʨʘʟʠʠè, ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 1 ʠʶʣʷ 1995 ʛ. 

ˉ669 çʆ ʤʝʨʘʭ ʚʳʧʦʣʥʝʥʠʷ ʂʦʥʚʝʥʮʠʠ ʦ ʙʠʦʣʦʛʠʯʝʩʢʦʤ 

ʨʘʟʥʦʦʙʨʘʟʠʠè, ʬʝʜʝʨʘʣʴʥʳʝ ʟʘʢʦʥʳ çʆʙ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳè ʠ çʆʙ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭè, 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʟʘʢʦʥʳ çʆʙ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷè ʠ çʆ ʧʨʠʨʦʜʥʦʤ ʠ ʢʫʣʴʪʫʨʥʦʤ ʠʩʪʦʨʠʯʝʩʢʦʤ 

ʥʘʩʣʝʜʠʠ ʥʘʨʦʜʦʚ (ʥʘʩʝʣʝʥʠʷ) ʇʝʨʤʩʢʦʛʦ ʢʨʘʷè. ɸʥʘʣʠʟ ʫʢʘʟʘʥʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʠ ʨʝʘʣʴʥʦʡ ʧʨʘʢʪʠʢʠ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʧʦʢʘʟʳʚʘʝʪ: ʘ) 

ʠʤʝʶʪʩʷ ʧʨʦʙʝʣʳ ʚ ʧʨʘʚʦʚʦʡ ʙʘʟʝ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʙ) ʢʨʘʝʚʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʟʘʥʠʤʘʶʪʩʷ ʧʨʦʙʣʝʤʘʤʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʘ ʪʘʢʞʝ 

ʨʝʛʠʦʥʘʣʴʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ ʬʝʜʝʨʘʣʴʥʳʭ ʩʣʫʞʙ, ʢʦʪʦʨʳʤ ʵʪʦ 

ʧʦʨʫʯʝʥʦ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ. 

ʄʝʨʳ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ 

ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ: ʘ) ʚʥʫʪʨʝʦʨʛʘʥʠʟʤʝʥʥʦʤ, ʙ) ʦʨʛʘʥʠʟʤʝʥʥʦʤ, ʚ) 

ʧʦʧʫʣʷʮʠʦʥʥʦʤ, ʛ) ʚʠʜʦʚʦʤ, ʜ) ʵʢʦʩʠʩʪʝʤʥʦʤ (ʣʘʥʜʰʘʬʪʥʦ-

ʙʠʦʮʝʥʦʣʦʛʠʯʝʩʢʦʤ). ɽʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ ʛʨʫʧʧʘʭ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, 

ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ: ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʨʘʩʪʝʥʠʷ (ʚʳʩʰʠʝ ʠ ʥʠʟʰʠʝ) ʠ 
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ʞʠʚʦʪʥʳʝ. ɺʩʝʛʦ ʦ ʧʨʦʛʨʘʤʤʝ ʩʦʭʨʘʥʝʥʠʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚ 

ʇʝʨʤʩʢʦʤ ʢʨʘʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʦʜ ʥʘʰʠʤ ʨʫʢʦʚʦʜʩʪʚʦʤ, ʚʳʜʝʣʝʥʦ 19 

ʛʨʫʧʧ (ʙʝʟ ʫʯʝʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ). ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ 

ʮʝʣʷʭ ʝʛʦ ʩʦʭʨʘʥʝʥʠʷ ʚ ʨʝʛʠʦʥʝ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʦʨʛʘʥʠʟʤʝʥʥʦʤ ʫʨʦʚʥʝ 

(ʥʘʠʙʦʣʴʰʠʤ ʜʦʩʪʠʞʝʥʠʝʤ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʩʦʟʜʘʥʠʝ ʫʥʠʢʘʣʴʥʦʡ 

ʢʦʣʣʝʢʮʠʠ ʤʠʢʨʦʙʥʳʭ ʢʫʣʴʪʫʨ ʚ ʀʥʩʪʠʪʫʪʝ ʵʢʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʋʨʆʈɸʅ), ʥʘ ʚʠʜʦʚʦʤ ð ʇʝʨʤʩʢʠʡ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪ 

ʠ ʇʝʨʤʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʥʘ ʵʢʦʩʠʩʪʝʤʥʦʤ ð 

ʇʝʨʤʩʢʠʡ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪ. ʇʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʝʜʫʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʠ ʚʥʫʪʨʠʦʨʛʘʥʠʟʤʝʥʥʦʤ ʫʨʦʚʥʷʭ. 

ʀʟ ʠʟʫʯʘʶʱʠʭʩʷ ʦʨʛʘʥʠʟʤʦʚ ʥʘʠʙʦʣʴʰʝʡ ʠʥʬʦʨʤʘʮʠʝʡ ʩʧʝʮʠʘʣʠʩʪʳ 

ʨʝʛʠʦʥʘ ʨʘʩʧʦʣʘʛʘʶʪ ʦ ʛʨʠʙʘʭ, ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʷ, ʧʦ ʦʪʜʝʣʴʥʳʤ 

ʛʨʫʧʧʘʤ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ (ʥʝʢʦʪʦʨʳʝ ʯʣʝʥʠʩʪʦʥʦʛʠʝ, 

ʛʠʜʨʦʙʠʦʥʪʳ ʠ ʪ.ʜ.), ʨʳʙʘʤ, ʘʤʬʠʙʠʷʤ ʠ ʨʝʧʪʠʣʠʷʤ, ʭʠʱʥʳʤ ʧʪʠʮʘʤ ʠ 

ʩʦʚʘʤ, ʤʣʝʢʦʧʠʪʘʶʱʠʤ. ʕʪʦ ʥʘʰʣʦ ʦʪʨʘʞʝʥʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ çʂʨʘʩʥʦʡ 

ʢʥʠʛʠ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘè ʠ ʧʨʠʥʷʪʠʠ ʧʦʣʦʞʝʥʠʷ ʦ ʥʝʡ ʛʫʙʝʨʥʘʪʦʨʦʤ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ.  

ʉʦʭʨʘʥʝʥʠʝ ʵʢʦʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʟʜʘʥʠʝʤ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʢʦʪʦʨʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 660, ʚ ʪʦʤ ʯʠʩʣʝ ʜʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʟʘʧʦʚʝʜʥʠʢʘ, ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ, 6 ʣʘʥʜʰʘʬʪʥʳʭ 

ʟʘʢʘʟʥʠʢʦʚ, ʦʢʦʣʦ 60 ʧʨʠʨʦʜʥʳʭ ʨʝʟʝʨʚʘʪʦʚ, ʦʢʦʣʦ 400 ʧʘʤʷʪʥʠʢʦʚ 

ʧʨʠʨʦʜʳ. ʆʧʨʝʜʝʣʝʥ ʩʪʘʪʫʩ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʠʩʪʦʨʠʢʦ-ʧʨʠʨʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ. ʄʥʦʛʠʝ ʫʥʠʢʘʣʴʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʠ ʣʘʥʜʰʘʬʪʳ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʯʨʝʟʤʝʨʥʦʤʫ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ, ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʠʭ 

ʧʦʣʥʦʩʪʴʁ  ʫʥʠʯʪʦʞʝʥʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 1,5-2,0 ʜʝʩʷʪʠʣʝʪʠʷ, ʤʥʦʛʦ 

ʧʨʠʤʝʨʦʚ ʜʝʛʨʘʜʘʮʠʠ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʠʤʝʶʪʩʷ ʚ ʥʘʰʠ ʜʥʠ (ʥʘʧʨʠʤʝʨ, 

ʩʦʟʜʘʥʠʝ ʪʘʥʢʦʚʦʛʦ ʧʦʣʠʛʦʥʘ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʟʘʢʘʟʥʠʢʝ çʂʫʝʜʠʥʩʢʠʡè, 

ʧʨʦʚʝʜʝʥʠʝ ʨʦʢ-ʢʦʥʮʝʨʪʦʚ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʪʳʩʷʯ ʫʯʘʩʪʥʠʢʦʚ ʥʘ 

ʩʢʣʦʥʘʭ çʃʝʜʷʥʦʡ ʛʦʨʳè - ʫʥʠʢʘʣʴʥʦʛʦ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ ʠ ʪ.ʧ.). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʣʝʜʫʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ 

ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʧʨʦʙʣʝʤʘʤ ʠʟʫʯʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʇʨʘʢʪʠʯʝʩʢʠ ʪʦʣʴʢʦ ʢʦʣʣʝʢʪʠʚʳ ʫʯʝʥʳʭ ʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʪʜʝʣʴʥʳʝ ʵʥʪʫʟʠʘʩʪʳ ʧʨʦʜʦʣʞʘʶʪ ʵʪʫ ʨʘʙʦʪʫ. 

ʇʨʠʯʠʥʘʤʠ ʪʘʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ: 1) ʦʪʩʫʪʩʪʚʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʧʦ ʨʷʜʫ ʛʨʫʧʧ ʦʨʛʘʥʠʟʤʦʚ, 2) ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʙʶʜʞʝʪʥʦʡ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ (ʠʣʠ ʝʛʦ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʚ ʫʩʣʦʚʠʷʭ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ), 3) ʩʣʘʙʦʝ ʦʩʦʟʥʘʥʠʝ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ʪʦʛʦ, 

ʯʪʦ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ð ʦʙʷʟʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ 

ʩʪʘʙʠʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ, 4) ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʘʪʦʯʥʦʡ ʧʨʘʚʦʚʦʡ 

ʙʘʟʳ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ.  
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Abstract 

The modern list of ground vertebrate, living on territory of Perm 

region, presented by 10 ï   amphibian, 6 ï reptiles, 283 ï birds, 67 ï 

mammals. 

Key words: ground vertebrate, specific variety, Perm region 

ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʠʦʥʘ ʚʩʝʛʜʘ 

ʧʨʝʜʩʪʘʚʣʷʣʦ ʠʥʪʝʨʝʩ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʅʦ, ʩʦʩʪʘʚʣʝʥʠʝ 

ʩʧʠʩʢʦʚ ʞʠʚʦʪʥʳʭ ʩʚʷʟʘʥʦ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʭ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ, 

ʜʠʥʘʤʠʯʥʦʩʪʴʶ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʥʘʣʠʯʠʝʤ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʨʘʟʥʳʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ 

ʛʨʫʧʧʘʤ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʮʝʩʩ ʵʪʦʪ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʧʨʝʜʧʨʠʥʷʣʠ ʧʦʧʳʪʢʫ 

ʦʙʲʝʜʠʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʦʜʥʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʫʯʝʥʳʭ ʇʨʠʢʘʤʴʷ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʩʦʚʨʝʤʝʥʥʳʡ ʩʧʠʩʦʢ 

ʞʠʚʦʪʥʳʭ, ʦʙʠʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʚ ʍʍI ʚʝʢʝ. 

ʇʦʥʷʪʥʦ, ʯʪʦ ʵʪʠ ʤʘʪʝʨʠʘʣʳ ʥʫʞʜʘʶʪʩʷ ʚ ʘʥʘʣʠʟʝ, ʢʦʪʦʨʳʡ, ʢ 

ʩʦʞʘʣʝʥʠʶ, ʥʝʚʦʟʤʦʞʝʥ ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʧʦ ʧʨʠʯʠʥʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʦʙʲʝʤʘ ʧʫʙʣʠʢʘʮʠʠ, ʥʦ ʦʥ ʦʙʷʟʘʪʝʣʴʥʦ ʙʫʜʝʪ ʩʜʝʣʘʥ 

ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ.  

ʂʣʘʩʩ ɸʄʌʀɹʀʀ (ɿɽʄʅʆɺʆɼʅʓɽ), AMPHIBIA   

ʆʪʨʷʜ ʍʚʦʩʪʘʪʳʝ, Caudata. ʉʝʤʝʡʩʪʚʦ ʋʛʣʦʟʫʙʦʚʳʝ, 

Hynobiidae  

1. ʉʠʙʠʨʩʢʠʡ ʫʛʣʦʟʫʙ (Salamandrella keyserlingii). 

ʈʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʢʨʘʝ ʰʠʨʦʢʦ, ʥʦ ʚʝʟʜʝ ʤʘʣʦʯʠʩʣʝʥ. 

ʉʝʤʝʡʩʪʚʦ ʉʘʣʘʤʘʥʜʨʦʚʳʝ, Salamandridae  

2. ʆʙʳʢʥʦʚʝʥʥʳʡ ʪʨʠʪʦʥ (Lissotriton vulgaris). 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ, ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʩʝʚʝʨ ʜʦ ɻʘʡʥʩʢʦʛʦ 

ʨʘʡʦʥʘ.  

3. ɻʨʝʙʝʥʯʘʪʳʡ ʪʨʠʪʦʥ (Triturus cristatus). ʈʝʜʢʠʡ ʚʠʜ, ʩʘʤʘʷ 

ʩʝʚʝʨʥʘʷ ʥʘʭʦʜʢʘ ʠʟʚʝʩʪʥʘ ʫ ʛ. ʉʦʣʠʢʘʤʩʢʘ.  

ʆʪʨʷʜ ɹʝʩʭʚʦʩʪʳʝ, Anura.ʉʝʤʝʡʩʪʚʦ ɾʝʨʣʷʥʢʠ, 

Bombinatoridae  
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4. ʂʨʘʩʥʦʙʨʶʭʘʷ ʞʝʨʣʷʥʢʘ (Bombina bombina). ʆʯʝʥʴ 

ʨʝʜʢʠʡ ʚʠʜ, ʚʦʟʤʦʞʥʳ ʥʘʭʦʜʢʠ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʢʨʘʷ.  

ʉʝʤʝʡʩʪʚʦ ʏʝʩʥʦʯʥʠʮʳ, Pelobatidae  

5. ʆʙʳʢʥʦʚʝʥʥʘʷ ʯʝʩʥʦʯʥʠʮʘ (Pelobates fuscus). 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ, ʩʘʤʳʝ ʩʝʚʝʨʥʳʝ ʥʘʭʦʜʢʠ ʙʳʣʠ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ʇʝʨʤʠ. ɿʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ 

(III  ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ). 

ʉʝʤʝʡʩʪʚʦ ɾʘʙʳ, Bufonidae 

6. ʆʙʳʢʥʦʚʝʥʥʘʷ ʞʘʙʘ (Bufo bufo). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ.  

7. ɿʝʣʝʥʘʷ ʞʘʙʘ (Bufo viridis). ɺ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʚʩʪʨʝʯʘʝʪʩʷ 

ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ: ʏʝʨʥʫʰʝʥʩʢʦʤ, ʂʫʝʜʠʥʩʢʦʤ ʠ ʏʘʡʢʦʚʩʢʦʤ; ʚ 

ʙʘʩʩʝʡʥʘʭ ʨʝʢ ɹʳʩʪʨʳʡ ʊʘʥʳʧ, ɹʫʡ ʠ ʇʠʟʴ. 

ʉʝʤʝʡʩʪʚʦ ʃʷʛʫʰʢʠ, Ranidae  

8. ʊʨʘʚʷʥʘʷ ʣʷʛʫʰʢʘ (Rana temporaria). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʩʪʨʦʤʦʨʜʦʡ, ʚʩʪʨʝʯʘʝʪʩʷ 

ʚʳʩʦʢʦ ʚ ʛʦʨʘʭ.  

9. ʆʩʪʨʦʤʦʨʜʘʷ ʣʷʛʫʰʢʘ (Rana arvalis). ʆʜʠʥ ʠʟ ʩʘʤʳʭ 

ʦʙʳʯʥʳʭ ʚʠʜʦʚ ʟʝʤʥʦʚʦʜʥʳʭ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʚʷʥʦʡ ʣʷʛʫʰʢʠ 

ʠʟʙʝʛʘʝʪ ʜʘʞʝ ʧʨʝʜʛʦʨʠʡ. 

10. ʆʟʝʨʥʘʷ ʣʷʛʫʰʢʘ (Rana ridibunda). ɺ ʧʦʩʣʝʜʥʠʝ 30-40 

ʣʝʪ ʥʘʙʣʶʜʘʝʪʩʷ ʵʢʩʧʘʥʩʠʷ ʵʪʦʛʦ ʶʞʥʦʛʦ ʚʠʜʘ ʥʘ ʖʞʥʳʡ ʠ 

ʉʨʝʜʥʠʡ ʋʨʘʣ. ʉʦʚʨʝʤʝʥʥʘʷ ʩʝʚʝʨʥʘʷ ʛʨʘʥʠʮʘ ʧʨʦʭʦʜʠʪ ʥʘ ʰʠʨʦʪʝ 

ʛ. ʇʝʨʤʠ, ʥʦ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ: ʆʢʪʷʙʨʴʩʢʦʤ, 

ʏʝʨʥʫʰʝʥʩʢʦʤ, ʂʫʝʜʠʥʩʢʦʤ ʠ ʏʘʡʢʦʚʩʢʦʤ. ʇʦʚʩʝʤʝʩʪʥʦ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʘ. 

ʂʣʘʩʩ ʈɽʇʊʀʃʀʀ (ʇʈɽʉʄʓʂɸʖʑʀɽʉʗ), REPTILIA  

ʆʪʨʷʜ ʏʝʰʫʡʯʘʪʳʝ, Squamata. ʉʝʤʝʡʩʪʚʦ ɺʝʨʝʪʝʥʠʮʝʚʳʝ, 

Anguidae 

1. ɺʝʨʝʪʝʥʠʮʘ ʣʦʤʢʘʷ (Anguis fragilis). ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ 

ʙʳʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʜʦ ʰʠʨʦʪʳ ʛ. ʇʝʨʤʠ, ʚ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ 

ʧʨʦʥʠʢʣʘ ʚ ʩʝʚʝʨʥʳʝ ʨʘʡʦʥʳ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ:  ɻʘʡʥʩʢʠʡ ʠ 

ʏʝʨʜʳʥʩʢʠʡ. ʅʘʡʜʝʥʘ ʫ ʶʞʥʦʡ ʛʨʘʥʠʮʳ ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ, ʛʜʝ ʦʥʘ 

ʚʧʝʨʚʳʝ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ 1994 ʛ.  

ʉʝʤʝʡʩʪʚʦ ʅʘʩʪʦʷʱʠʝ ʷʱʝʨʠʮʳ, Lacertidae 

2. ʇʨʳʪʢʘʷ ʷʱʝʨʠʮʘ (Lacerta agilis). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʚʠʜ ʶʞʥʦʡ ʧʦʣʦʚʠʥʳ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʜ ʛ. ʇʝʨʤʴʶ. 

3. ɾʠʚʦʨʦʜʷʱʘʷ ʷʱʝʨʠʮʘ (Lacerta vivipara). ʈʘʩʧʨʦʩʪʨʘʥʝʥʘ 

ʰʠʨʦʢʦ ʠ  ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ, ʚ ʛʦʨʘʭ ʚʧʣʦʪʴ ʜʦ ʢʘʤʝʥʠʩʪʳʭ 

ʦʩʳʧʝʡ.  

ʆʪʨʷʜ ɿʤʝʠ, Serpentes. ʉʝʤʝʡʩʪʚʦ ʋʞʝʦʙʨʘʟʥʳʝ, Colubridae 
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4. ʆʙʳʢʥʦʚʝʥʥʳʡ ʫʞ (Natrix natrix). ʆʙʳʯʥʳʡ ʚʠʜ. ɺʦ 

ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʍʍ ʩʪʦʣʝʪʠʷ ʧʨʦʥʠʢ ʥʘ ʩʝʚʝʨ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, 

ʥʘʡʜʝʥ ʚ ɻʘʡʥʩʢʦʤ ʠ ʏʝʨʜʳʥʩʢʦʤ  ʨʘʡʦʥʘʭ.  

5. ʆʙʳʢʥʦʚʝʥʥʘʷ ʤʝʜʷʥʢʘ (Coronella austriaca). ʈʝʜʢʠʡ ʚʠʜ 

ʚ ʢʨʘʝ, ʚʩʪʨʝʯʘʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʧʨʝʜʝʣʘʭ ʂʫʥʛʫʨʩʢʦʡ ʣʝʩʦʩʪʝʧʠ: ʚ 

ʂʫʥʛʫʨʩʢʦʤ, ʂʠʰʝʨʪʩʢʦʤ ʠ ʉʫʢʩʫʥʩʢʦʤ ʨʘʡʦʥʘʭ. ʉʘʤʳʝ ʩʝʚʝʨʥʳʝ 

ʥʘʭʦʜʢʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʧʦʜ ʛ.ʇʝʨʤʴʶ. ɿʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (III  ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ). 

ʉʝʤʝʡʩʪʚʦ ɻʘʜʶʢʦʚʳʝ, Viperidae 

6. ʆʙʳʢʥʦʚʝʥʥʘʷ ʛʘʜʶʢʘ (Vipera berus). ʆʙʳʯʥʳʡ ʚʠʜ, ʚ 

ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 40 ʣʝʪ ʧʨʦʜʚʠʥʫʣʘʩʴ ʜʘʣʝʢʦ ʥʘ ʩʝʚʝʨ ʠ ʦʩʚʦʠʣʘ 

ʚʝʩʴ ʇʝʨʤʩʢʠʡ ʢʨʘʡ. ɺ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʩʝʨʘʷ 

ʤʦʨʬʘ, ʚ ʩʝʚʝʨʥʳʭ ï ʯʝʨʥʘʷ.  

 

ʂʣʘʩʩ ʇʊʀʎʓ, AVES 

ʆʪʨʷʜ ɻʘʛʘʨʦʦʙʨʘʟʥʳʝ, Gaviiformes. ʉʝʤʝʡʩʪʚʦ ɻʘʛʘʨʦʚʳʝ, 

Gaviidae 

1. ʂʨʘʩʥʦʟʦʙʘʷ ʛʘʛʘʨʘ (Gavia stellata). ɺ ʇʝʨʤʩʢʦʤ ʇʨʠʢʘʤʴʝ 

ʙʳʣʠ ʠʟʚʝʩʪʥʳ ʩʣʫʯʘʠ ʨʘʟʤʥʦʞʝʥʠʷ ʧʪʠʮ ʚ ʥʘʯʘʣʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ɺ 

2003 ʛ. ʥʘʡʜʝʥʘ ʥʘ ʛʥʝʟʜʦʚʘʥʠʠ ʚ ʂʨʘʩʥʦʚʠʰʝʨʩʢʦʤ ʨʘʡʦʥʝ ʚʙʣʠʟʠ ʦʟ. 

ʅʶʭʪʠ. ɿʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (III  ʢʘʪʝʛʦʨʠʷ 

ʨʝʜʢʦʩʪʠ). 

2. ʏʝʨʥʦʟʦʙʘʷ ʛʘʛʘʨʘ (Gavia arctina). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ,  

ʛʥʝʟʜʠʪʩʷ ʥʘ ʣʝʩʥʳʭ ʦʟʝʨʘʭ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ: ɻʘʡʥʩʢʦʤ, ʏʝʨʜʳʥʩʢʦʤ 

ʠ ʂʨʘʩʥʦʚʠʰʝʨʩʢʦʤ. ɿʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (II  ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ) ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (III ). 

ʆʪʨʷʜ ʇʦʛʘʥʢʦʦʙʨʘʟʥʳʝ, Podicipediformes. ʉʝʤʝʡʩʪʚʦ 

ʇʦʛʘʥʢʦʚʳʝ, Podicipedidae 

3. ʄʘʣʘʷ ʧʦʛʘʥʢʘ  (Podiceps ruficollis). ʆʜʠʥʦʯʥʘʷ ʟʘʣʝʪʥʘʷ 

ʧʪʠʮʘ ʙʳʣʘ ʜʦʙʳʪʘ ʚ ʏʝʨʜʳʥʩʢʦʤ ʨʘʡʦʥʝ ʚ ʦʢʪʷʙʨʝ 1974 ʛ.  

4. ʏʝʨʥʦʰʝʡʥʘʷ ʧʦʛʘʥʢʘ (Podiceps nigricollis). ɺ ʶʞʥʳʭ 

ʨʘʡʦʥʘʭ ʨʝʛʠʦʥʘ  ʩʪʘʣʘ ʛʥʝʟʜʠʪʴʩʷ ʚ ʢʦʥʮʝ ʍʍ ʚʝʢʘ. ɿʘʥʝʩʝʥʘ ʚ 

ʇʨʠʣʦʞʝʥʠʝ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. 

5. ʂʨʘʩʥʦʰʝʡʥʘʷ ʧʦʛʘʥʢʘ (Podiceps auritus). ʈʝʜʢʠʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. ɿʘʥʝʩʝʥʘ ʚ ʇʨʠʣʦʞʝʥʠʝ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʇʝʨʤʩʢʦʛʦ 

ʢʨʘʷ. 

6. ʉʝʨʦʱʝʢʘʷ ʧʦʛʘʥʢʘ (Podiceps grisegena). ɺ ʶʞʥʳʭ ʨʘʡʦʥʘʭ 

ʨʝʛʠʦʥʘ ʩʪʘʣʘ ʛʥʝʟʜʠʪʴʩʷ ʚ ʢʦʥʮʝ ʍʍ ʚʝʢʘ. ɿʘʥʝʩʝʥʘ ʚ ʇʨʠʣʦʞʝʥʠʝ 

ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. 

7. ɹʦʣʴʰʘʷ ʧʦʛʘʥʢʘ (Podiceps cristatus). ʄʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ 

ʨʝʛʠʦʥʘ, ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ  ʚʦʜʦʝʤʘʭ ʶʞʥʦʡ ʧʦʣʦʚʠʥʳ ʇʝʨʤʩʢʦʛʦ 
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ʢʨʘʷ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʅʳʪʚʠʥʩʢʦʛʦ ʠ 

ʉʫʢʩʫʥʩʢʦʛʦ ʧʨʫʜʦʚ. 

ʆʪʨʷʜ ɺʝʩʣʦʥʦʛʠʝ, Pelicaniformes. ʉʝʤʝʡʩʪʚʦ ʇʝʣʠʢʘʥʦʚʳʝ, 

Pelecanidae 

8. ʂʫʜʨʷʚʳʡ ʧʝʣʠʢʘʥ (Pelecanus crispus). ɽʜʠʥʠʯʥʳʝ ʩʣʫʯʘʠ 

ʟʘʣʝʪʦʚ ʧʪʠʮ ʚ ʶʞʥʳʝ ʨʘʡʦʥʳ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʠʟʚʝʩʪʥʳ ʩʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʳ ʍʍ ʚʝʢʘ. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(II  ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ). 

ʆʪʨʷʜ ɸʠʩʪʦʦʙʨʘʟʥʳʝ, Ciconiformes. ʉʝʤʝʡʩʪʚʦ ʎʘʧʣʝʚʳʝ, 

Ardeidae 

9. ɹʦʣʴʰʘʷ ʚʳʧʴ (Botaurus stellaris). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ ʢʨʘʷ. ʏʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ. ɿʘʥʝʩʝʥʘ ʚ 

ʨʝʛʠʦʥʘʣʴʥʫʶ ʂʨʘʩʥʫʶ ʢʥʠʛʫ (II I ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ). 

10. ʄʘʣʘʷ ʚʳʧʴ (Ixobrychus minutus). ɺ ʇʝʨʤʩʢʦʤ ʇʨʠʢʘʤʴʝ 

ʠʟʚʝʩʪʥʳ ʝʜʠʥʠʯʥʳʝ ʨʝʛʠʩʪʨʘʮʠʠ ʧʪʠʮʳ. ɿʘʥʝʩʝʥʘ ʚ ʇʨʠʣʦʞʝʥʠʝ 

ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. 

11. ɾʸʣʪʘʷ ʮʘʧʣʷ (Ardeola ralloides). ɽʜʠʥʠʯʥʳʝ ʟʘʣʝʪʳ ʧʪʠʮ 

ʥʘʙʣʶʜʘʣʠ ʚ ʢʦʥʮʝ XIX  ʚʝʢʘ.   

12. ʉʝʨʘʷ ʮʘʧʣʷ (Ardea cinerea). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ .  

13. ʈʳʞʘʷ ʮʘʧʣʷ (Ardea purpurea). ɽʜʠʥʠʯʥʳʭ ʟʘʣʝʪʥʳʭ ʧʪʠʮ 

ʥʘʙʣʶʜʘʣʠ ʚ ʢʦʥʮʝ ʍʍ ʚʝʢʘ. 

ʉʝʤʝʡʩʪʚʦ ʀʙʠʩʦʚʳʝ, Threskiornithidae 

14. ʂʘʨʘʚʘʡʢʘ (Plegadis falcinellus). ɽʜʠʥʠʯʥʳʝ ʟʘʣʝʪʳ ʧʪʠʮ 

ʦʪʤʝʯʝʥʳ ʚ ʢʦʥʮʝ XIX  ʚʝʢʘ. 

ʉʝʤʝʡʩʪʚʦ ɸʠʩʪʦʚʳʝ, Ciconidae 

15. ɹʝʣʳʡ ʘʠʩʪ (Ciconia ciconia). ɿʘʣʝʪʳ ʦʪʜʝʣʴʥʳʭ ʧʪʠʮ 

ʥʘʙʣʶʜʘʣʠ ʥʘʯʠʥʘʷ ʩ 40-ʭ ʛʛ. ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ɿʘʥʝʩʝʥ ʚ ʇʨʠʣʦʞʝʥʠʝ 

ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

16. ʏʸʨʥʳʡ ʘʠʩʪ (Ciconia  nigra). ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ ʥʝ 

ʚʩʪʨʝʯʘʝʪʩʷ ʩ ʩʝʨʝʜʠʥʳ ʍʍ ʚʝʢʘ, ʨʘʥʝʝ ʙʳʣʠ ʝʜʠʥʠʯʥʳʝ ʚʩʪʨʝʯʠ. 

ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (III  ʢʘʪʝʛʦʨʠʷ 

ʨʝʜʢʦʩʪʠ) ʠ  ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (I). 

ʆʪʨʷʜ ʌʣʘʤʠʥʛʦʦʙʨʘʟʥʳʝ, Phoenicopteriformes. ʉʝʤʝʡʩʪʚʦ 

ʌʣʘʤʠʥʛʦʚʳʝ, Phoenicopteridae 

17. ʆʙʳʢʥʦʚʝʥʥʳʡ ʬʣʘʤʠʥʛʦ (Phonicopterus roseus). ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ ʠʟʚʝʩʪʥʳ ʟʘʣʝʪʳ ʦʜʠʥʦʯʥʳʭ ʧʪʠʮ. ɺʠʜ ʟʘʥʝʩʝʥ ʚ 

ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (III  ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ). 

ʆʪʨʷʜ ɻʫʩʝʦʙʨʘʟʥʳʝ, Anseriformes.  ʉʝʤʝʡʩʪʚʦ ʋʪʠʥʳʝ, 

Anatidae 
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18. ʂʨʘʩʥʦʟʦʙʘʷ ʢʘʟʘʨʢʘ (Rufibrenta ruficollis). ʈʝʜʢʠʡ 

ʟʘʣʝʪʥʳʡ ʚʠʜ ʢʨʘʷ. ɿʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(III  ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ) ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (III ).  

19. ʉʝʨʳʡ ʛʫʩʴ (Anser anser). ʅʝʤʥʦʛʦʯʠʩʣʝʥ ʚʦ ʚʨʝʤʷ 

ʤʠʛʨʘʮʠʡ. ɿʘʥʝʩʝʥ ʚ ʇʨʠʣʦʞʝʥʠʝ ʢ ʂʨʘʩʥʦʡ ʢʥʠʛʝ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. 

20. ɹʝʣʦʣʦʙʳʡ ʛʫʩʴ (Anser albifrons). ɺ ʢʨʘʝ ʦʙʳʯʝʥ ʥʘ 

ʚʝʩʝʥʥʝʤ ʧʨʦʣʝʪʝ. 

21. ʇʠʩʢʫʣʴʢʘ (Anser erythropus). ɽʜʠʥʠʯʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ 

ʚʝʩʝʥʥʝʤ ʧʨʦʣʝʪʝ. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (II 

ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ) ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (II). 

22. ɻʫʤʝʥʥʠʢ (Anser fabalis). ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʚʩʪʨʝʯʘʶʪʩʷ 

ʧʨʦʣʝʪʥʳʝ ʧʪʠʮʳ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ.  

23. ɹʝʣʳʡ ʛʫʩʴ (Chen caerulescens). ʆʜʠʥʦʯʥʳʭ ʧʨʦʣʝʪʥʳʭ 

ʧʪʠʮ ʦʪʤʝʯʘʣʠ ʚ ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ.  

24. ʃʝʙʝʜʴ-ʰʠʧʫʥ (Cygnus olor). ɺ ʪʝʯʝʥʠʝ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 

ʍʍ ʚʝʢʘ ʠ ʚ ʧʦʩʣʝʜʫʶʱʝʝ ʚʨʝʤʷ ʦʯʝʥʴ ʙʳʩʪʨʦ ʧʨʦʜʚʠʛʘʝʪʩʷ ʥʘ ʩʝʚʝʨ. 

ʀʟʚʝʩʪʥʳ ʨʝʛʫʣʷʨʥʳʝ ʩʣʫʯʘʠ ʛʥʝʟʜʦʚʘʥʠʷ ʚ ʆʯʝʨʩʢʦʤ ʠ ʉʫʢʩʫʥʩʢʦʤ 

ʨʘʡʦʥʘʭ. 

25. ʃʝʙʝʜʴ-ʢʣʠʢʫʥ (Cygnus cygnus). ʀʟʚʝʩʪʥʳ ʝʜʠʥʠʯʥʳʝ 

ʩʣʫʯʘʠ ʨʘʟʤʥʦʞʝʥʠʷ ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (I ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ).  

26. ʄʘʣʳʡ ʣʝʙʝʜʴ (ʉygnus bewickii). ʈʝʜʢʠʡ ʧʨʦʣʝʪʥʳʡ ʚʠʜ. 

ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (Y).  

27. ʂʨʷʢʚʘ  (Anas platyrhynchos). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ, ʚʠʜ. ɿʠʤʫʝʪ ʠ ʛʥʝʟʜʠʪʩʷ ʚ ʛ.ʇʝʨʤʠ. 

28. ʏʠʨʦʢ-ʩʚʠʩʪʫʥʦʢ (Anas  crecca). ʆʙʳʯʥʳʡ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ ʨʝʛʠʦʥʘ.  

29. ʉʝʨʘʷ ʫʪʢʘ (Anas strepera). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʘ ʚ ʶʞʥʦʡ 

ʯʘʩʪʠ  ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʚ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 

ʛʥʝʟʜʦʚʦʝ ʚʨʝʤʷ ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ.  

30. ʉʚʠʷʟʴ (Anas  penelope). ɺʠʜ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʥʘ 

ʛʥʝʟʜʦʚʘʥʠʠ.  

31. ʐʠʣʦʭʚʦʩʪʴ (Anas  acuta). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ 

ʚʠʜ ʢʨʘʷ.  

32. ʏʠʨʦʢ-ʪʨʝʩʢʫʥʦʢ (Anas  querquedula). ʆʙʳʯʝʥ ʥʘ 

ʛʥʝʟʜʦʚʘʥʠʠ ʠ ʧʨʦʣʝʪʝ.  

33. ʐʠʨʦʢʦʥʦʩʢʘ (Anas  clypeata). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ ʨʝʛʠʦʥʘ.  

34. ʂʨʘʩʥʦʥʦʩʳʡ ʥʳʨʦʢ (Netta rufina). ʀʟʚʝʩʪʥʳ ʝʜʠʥʠʯʥʳʝ 

ʟʘʣʝʪʳ ʧʪʠʮ.   



32 

35. ʂʨʘʩʥʦʛʦʣʦʚʘʷ ʯʝʨʥʝʪʴ (Aythya ferina). ʆʙʳʯʥʘ ʚ ʶʞʥʦʡ 

ʯʘʩʪʠ ʨʝʛʠʦʥʘ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣʘ ʛʥʝʟʜʠʪʴʩʷ ʠ ʚ ʩʝʚʝʨʥʳʭ 

ʨʘʡʦʥʘʭ.  

36. ɹʝʣʦʛʣʘʟʘʷ ʯʝʨʥʝʪʴ (Aythya nyroca). ʈʝʜʢʠʡ ʧʨʦʣʝʪʥʳʡ ʠ 

ʟʘʣʝʪʥʳʡ ʚʠʜ. ɿʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (II  

ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ). 

37. ʍʦʭʣʘʪʘʷ ʯʝʨʥʝʪʴ (Aythya  fuligula). ʆʙʳʯʥʘʷ ʥʳʨʢʦʚʘʷ ʫʪʢʘ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ.  

38. ʄʦʨʩʢʘʷ ʯʝʨʥʝʪʴ (Aythya  marila). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʧʨʦʣʝʪʥʳʡ ʚʠʜ. 

39. ʄʦʨʷʥʢʘ (Clangula hyemalis). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʘ ʥʘ ʧʨʦʣʝʪʝ, 

ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʟʠʤʫʝʪ. 

40. ʆʙʳʢʥʦʚʝʥʥʳʡ ʛʦʛʦʣʴ (Bucephala clangula). ʆʙʳʯʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ.  

41. ʆʙʳʢʥʦʚʝʥʥʳʡ ʪʫʨʧʘʥ (Melanitta fusca). ʀʟʚʝʩʪʥʳ 

ʝʜʠʥʠʯʥʳʝ ʩʣʫʯʘʠ ʛʥʝʟʜʦʚʘʥʠʷ ʚ ʂʨʘʩʥʦʚʠʰʝʨʩʢʦʤ ʨʘʡʦʥʝ. 

42. ʃʫʪʦʢ  (Mergus albellus). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ 

ʚʠʜ ʨʝʛʠʦʥʘ, ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ʢʨʘʷ. 

43. ɼʣʠʥʥʦʥʦʩʳʡ ʢʨʦʭʘʣʴ (Mergus  serrator).ʅʝʤʥʦʛʦʯʠʩʣʝʥ ʥʘ 

ʛʥʝʟʜʦʚʘʥʠʠ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ.  

44. ɹʦʣʴʰʦʡ ʢʨʦʭʘʣʴ (Mergus  merganser). ɺ ʥʝʙʦʣʴʰʦʤ ʯʠʩʣʝ 

ʛʥʝʟʜʠʪʩʷ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ ʨʝʛʠʦʥʘ.  

ʆʪʨʷʜ ʉʦʢʦʣʦʦʙʨʘʟʥʳʝ, Falconiformes. ʉʝʤʝʡʩʪʚʦ ʉʢʦʧʠʪʥʳʝ, 

Pandionidae 

45. ʉʢʦʧʘ (Pandion  haliaetus). ʈʝʜʢʠʡ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. 

ɿʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ  ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (III  ʢʘʪʝʛʦʨʠʷ 

ʨʝʜʢʦʩʪʠ) ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (III ). 

ʉʝʤʝʡʩʪʚʦ ʗʩʪʨʝʙʠʥʳʝ, Accipitridae 

46. ʆʙʳʢʥʦʚʝʥʥʳʡ ʦʩʦʝʜ (Pernis apivorus). ʆʙʳʯʝʥ ʠ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ.  

47. ʏʸʨʥʳʡ ʢʦʨʰʫʥ (Milvus migrans). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ ʨʝʛʠʦʥʘ.  

48. ʇʦʣʝʚʦʡ ʣʫʥʴ (Circus cyaneus). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ ʢʨʘʷ. 

49. ʉʪʝʧʥʦʡ ʣʫʥʴ (Circus macrourus). ʇʦʷʚʠʣʩʷ ʥʘ ʛʥʝʟʜʦʚʘʥʠʠ 

ʚ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʛʫʣʷʨʥʦ ʨʘʟʤʥʦʞʘʝʪʩʷ ʚ 

ʶʞʥʳʭ ʨʘʡʦʥʘʭ. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (II  

ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ) ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (III ).  

50. ʃʫʛʦʚʦʡ ʣʫʥʴ (Circus pygargus). ɺ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʚ 

ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʛʥʝʟʜʠʪʩʷ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ. 
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51. ɹʦʣʦʪʥʳʡ ʣʫʥʴ (Circus aeruginosus). ʈʘʩʧʨʦʩʪʨʘʥʝʥ ʚ 

ʶʞʥʦʡ ʧʦʣʦʚʠʥʝ ʇʝʨʤʩʢʦʛʦ ʇʨʠʢʘʤʴʷ. ʅʝʤʥʦʛʦʯʠʩʣʝʥ, ʟʘʥʝʩʝʥ ʚ 

ʂʨʘʩʥʫʶ ʢʥʠʛʫ  ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (III  ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ).  

52. ʊʝʪʝʨʝʚʷʪʥʠʢ (Accipiter gentilis). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ.  

53. ʇʝʨʝʧʝʣʷʪʥʠʢ (Accipiter nisus). ʇʦʚʩʝʤʝʩʪʥʦ ʦʙʳʯʥʳʡ 

ʭʠʱʥʠʢ ʨʝʛʠʦʥʘ. 

54. ɿʠʤʥʷʢ (ʤʦʭʥʦʥʦʛʠʡ ʢʘʥʶʢ) (Buteo lagopus). ɺ ʇʝʨʤʩʢʦʤ 

ʢʨʘʝ ʦʙʳʯʝʥ ʥʘ ʧʨʦʣʝʪʝ, ʩ ʢʦʥʮʘ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʩʪʘʣ ʚʩʪʨʝʯʘʪʴʩʷ ʚ 

ʣʝʪʥʠʡ ʧʝʨʠʦʜ  ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʥʳʭ ʪʫʥʜʨ ʂʨʘʩʥʦʚʠʰʝʨʩʢʦʛʦ ʨʘʡʦʥʘ. 

55.ʆʙʳʢʥʦʚʝʥʥʳʡ ʢʘʥʶʢ (Buteo buteo). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ ʨʝʛʠʦʥʘ. 

56. ɹʦʣʴʰʦʡ ʧʦʜʦʨʣʠʢ (Aquila clanga). ʀʟʚʝʩʪʥʳ ʝʜʠʥʠʯʥʳʝ 

ʩʣʫʯʘʠ ʛʥʝʟʜʦʚʘʥʠʷ. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(II  ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ) ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (I). 

57. ʄʦʛʠʣʴʥʠʢ (Aquila heliaca). ɺʩʪʨʝʯʘʝʪʩʷ ʚ ʛʥʝʟʜʦʚʦʡ ʧʝʨʠʦʜ 

ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʨʝʛʠʦʥʘ. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (II) ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (I). 

58. ɹʝʨʢʫʪ (Aquila chrysaetos). ɺ ʨʝʛʠʦʥʝ ʛʥʝʟʜʠʪʩʷ ʦʢʦʣʦ 6 ʧʘʨ 

ʚ ɻʘʡʥʩʢʦʤ ʨʘʡʦʥʝ, ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʢʨʘʱʘʝʪʩʷ. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ 

ʢʥʠʛʫ  ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (III) ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (I). 

59. ʆʨʣʘʥ-ʙʝʣʦʭʚʦʩʪ (Haliaeetus albicilla). ʅʝʤʥʦʛʦʯʠʩʣʝʥ, ʚ 

ʧʦʩʣʝʜʥʠʝ ʜʚʘʜʮʘʪʴ ʣʝʪ ʯʠʩʣʦ ʛʥʝʟʜʷʱʠʭʩʷ ʧʘʨ ʨʘʩʪʝʪ. ɿʘʥʝʩʝʥ ʚ 

ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (III) ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (III ).  

60. ʏʸʨʥʳʡ ʛʨʠʬ (Aegypius monachus). ɺ ʧʨʦʰʣʦʤ ʚʝʢʝ 

ʦʪʤʝʯʘʣʠʩʴ ʝʜʠʥʠʯʥʳʝ ʟʘʣʝʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʢʨʘʷ. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ 

ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (I). 

61. ɹʝʣʦʛʦʣʦʚʳʡ ʩʠʧ (Gyps fulvus). ɺ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʍʍ ʚʝʢʘ 

ʙʳʣʠ ʠʟʚʝʩʪʥʳ ʩʣʫʯʘʠ ʟʘʣʝʪʦʚ ʚ ʶʞʥʳʝ ʨʘʡʦʥʳ ʨʝʛʠʦʥʘ. ɿʘʥʝʩʝʥ ʚ 

ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (III ). 

ʉʝʤʝʡʩʪʚʦ ʉʦʢʦʣʠʥʳʝ, Falconidae 

62. ʂʨʝʯʝʪ (Falco rusticolus). ɺ ʢʨʘʝ ʥʝʨʝʛʫʣʷʨʥʦ ʦʪʤʝʯʘʣʠ 

ʦʪʜʝʣʴʥʳʭ ʟʘʣʝʪʥʳʭ ʦʩʦʙʝʡ. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (II  ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ). 

63. ʉʘʧʩʘʥ (Falco peregrinus). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ, ʥʦ ʯʠʩʣʦ 

ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ ʧʘʨ ʚ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʜʝʩʷʪʠʣʝʪʠʷ ʨʘʩʪʝʪ. ɿʘʥʝʩʝʥ ʚ 

ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (II) ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (III ).  

64. ʏʝʛʣʦʢ (Falco subbuteo). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ, ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. 

65. ɼʝʨʙʥʠʢ (Falco columbarius). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ, ʟʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (II).  
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66. ʂʦʙʯʠʢ (Falco vespertinus). ʅʘ ʛʥʝʟʜʦʚʘʥʠʠ ʥʝʤʥʦʛʦʯʠʩʣʝʥ. 

ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʇʨʠʣʦʞʝʥʠʝ) ʠ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (II). 

67. ʆʙʳʢʥʦʚʝʥʥʘʷ ʧʫʩʪʝʣʴʛʘ (Falco tinnunculus). ʆʙʳʯʥʳʡ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ. 

ʆʪʨʷʜ ʂʫʨʦʦʙʨʘʟʥʳʝ, Galliformes. ʉʝʤʝʡʩʪʚʦ ʊʝʪʝʨʝʚʠʥʳʝ, 

Tetraonidae 

68. ɹʝʣʘʷ ʢʫʨʦʧʘʪʢʘ (Lagopus lagopus). ɺ ʛʥʝʟʜʦʚʦʡ ʧʝʨʠʦʜ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ. ʇʦʜʚʠʜ: ʩʨʝʜʥʝʨʫʩʩʢʘʷ ʙʝʣʘʷ 

ʢʫʨʦʧʘʪʢʘ (Lagopus lagopus rossicus)ʟʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʌ (II 

ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ) ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (III ). 

69. ʊʫʥʜʨʷʥʘʷ ʢʫʨʦʧʘʪʢʘ (Lagopus mutus). ɺʩʪʨʝʯʘʝʪʩʷ ʚ 

ʛʦʨʥʳʭ ʪʫʥʜʨʘʭ, ʛʜʝ ʷʚʣʷʝʪʩʷ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʦʡ. ɿʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʫʶ 

ʢʥʠʛʫ ʨʝʛʠʦʥʘ (III ).  

70. ʊʝʪʝʨʝʚ (Lyrurus tetrix). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ. 

71. ɻʣʫʭʘʨʴ (Tetrao urogallus). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ. 

72. ʈʷʙʯʠʢ (Tetrastes bonasia). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ. 

ʉʝʤʝʡʩʪʚʦ ʌʘʟʘʥʦʚʳʝ, Phasianidae 

73. ʉʝʨʘʷ ʢʫʨʦʧʘʪʢʘ (Perdix perdix). ɺ ʇʝʨʤʩʢʦʤ ʢʨʘʝ 

ʚʩʪʨʝʯʘʣʘʩʴ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ, ʚ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʧʪʠʮ ʥʠʢʪʦ ʥʝ 

ʥʘʙʣʶʜʘʣ. ɿʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʨʝʛʠʦʥʘ (III  ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ). 

74. ʇʝʨʝʧʝʣ (Coturnix coturnix). ɻʥʝʟʜʠʪʩʷ ʚ ʶʞʥʳʭ ʨʘʦʥʘʭ 

ʨʝʛʠʦʥʘ, ʥʘ ʩʝʚʝʨʝ ʚʩʪʨʝʯʠ ʥʝʨʝʛʫʣʷʨʥʳ. ɿʘʥʝʩʝʥ ʚ ʇʨʠʣʦʞʝʥʠʝ 

ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʆʪʨʷʜ ɾʫʨʘʚʣʝʦʙʨʘʟʥʳʝ, Gruiformes. ʉʝʤʝʡʩʪʚʦ 

ɾʫʨʘʚʣʠʥʳʝ, Gruidae 

75. ʉʝʨʳʡ ʞʫʨʘʚʣʴ (Grus  grus). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ, 

ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʧʨʠʫʨʦʯʝʥ ʢ ʩʝʚʝʨʥʳʤ ʨʘʡʦʥʘʤ ʨʝʛʠʦʥʘ. ɿʘʥʝʩʝʥ ʚ 

ʇʨʠʣʦʞʝʥʠʝ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. 

ʉʝʤʝʡʩʪʚʦ ʇʘʩʪʫʰʢʦʚʳʝ, Rallidae 

76. ʇʘʩʪʫʰʦʢ (Rallus aquaticus). ɺ ʛʥʝʟʜʦʚʦʡ ʧʝʨʠʦʜ ʥʘʯʘʣ 

ʚʩʪʨʝʯʘʪʴʩʷ ʚ  ʢʦʥʮʝ ʍʍ ʚʝʢʘ. ɿʘʥʝʩʝʥ ʚ ʇʨʠʣʦʞʝʥʠʝ ʂʨʘʩʥʦʡ ʢʥʠʛʠ 

ʨʝʛʠʦʥʘ. 

77. ʇʦʛʦʥʳʰ (Porzana porzana). ʆʙʳʯʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ, ʚ 

ʶʞʥʦʡ ʧʦʣʦʚʠʥʝ ʨʝʛʠʦʥʘ ʚʩʪʨʝʯʘʝʪʩʷ ʯʘʱʝ. 

78. ʄʘʣʳʡ ʧʦʛʦʥʳʰ (Porzana parva). ʇʦʷʚʠʣʩʷ ʚ ʇʝʨʤʩʢʦʤ 

ʇʨʠʢʘʤʴʝ ʚ ʥʘʯʘʣʝ XXI  ʚʝʢʘ, ʛʥʝʟʜʠʪʩʷ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ. ɿʘʥʝʩʝʥ ʚ 

ʇʨʠʣʦʞʝʥʠʝ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʢʨʘʷ. 
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79. ʇʦʛʦʥʳʰ-ʢʨʦʰʢʘ  (Porzana pusilla). ɺ XXI  ʚʝʢʝ ʨʝʛʫʣʷʨʥʦ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʛʥʝʟʜʦʚʦʡ ʧʝʨʠʦʜ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʨʝʛʠʦʥʘ. ɿʘʥʝʩʝʥ 

ʚ ʇʨʠʣʦʞʝʥʠʝ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. 

80. ʂʦʨʦʩʪʝʣʴ (Crex crex). ʆʙʳʯʥʳʡ ʚʠʜ ʨʝʛʠʦʥʘ, ʚʩʪʨʝʯʘʝʪʩʷ 

ʧʦʚʩʝʤʝʩʪʥʦ. ɿʘʥʝʩʝʥ ʚ ʇʨʠʣʦʞʝʥʠʝ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. 

81. ʂʘʤʳʰʥʠʮʘ (Gallinula chloropus). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ, 

ʥʘ ʛʥʝʟʜʦʚʘʥʠʠ ʧʦʷʚʠʣʘʩʴ ʚ 70-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʘ 

ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ. 

82. ʃʳʩʫʭʘ (Fulica atra). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ ʶʞʥʳʭ 

ʨʘʡʦʥʦʚ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. 

ʆʪʨʷʜ ʈʞʘʥʢʦʦʙʨʘʟʥʳʝ, Charadriiformes. ʉʝʤʝʡʩʪʚʦ 

ʈʞʘʥʢʦʚʳʝ, Charadriidae 

83. ʊʫʣʝʩ (Pluvialis squatarola). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʧʨʦʣʝʪʥʳʡ 

ʚʠʜ. 

84. ɸʟʠʘʪʩʢʘʷ ʙʫʨʦʢʨʳʣʘʷ ʨʞʘʥʢʘ (Pluvialis  fulva). ɺ ʢʨʘʝ 

ʠʟʚʝʩʪʥʳ ʝʜʠʥʠʯʥʳʝ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ ʧʨʦʣʝʪʝ ʚ ʢʦʥʮʝ ʍʍ ʚʝʢʘ.  

85. ɿʦʣʦʪʠʩʪʘʷ ʨʞʘʥʢʘ (Pluvialis apricaria). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʚʠʜ, ʥʘʩʝʣʷʝʪ ʫʯʘʩʪʢʠ ʛʦʨʥʳʭ ʪʫʥʜʨ ʚ ʂʨʘʩʥʦʚʠʰʝʨʩʢʦʤ ʨʘʡʦʥʝ. 

ɿʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (III  ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ).  

86. ɻʘʣʩʪʫʯʥʠʢ (Charadrius hiaticula). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ, 

ʧʨʦʣʝʪʥʳʡ ʚʠʜ. 

87. ʄʘʣʳʡ ʟʫʸʢ (Charadrius dubius). ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʠ 

ʦʙʳʯʝʥ ʥʘ ʛʥʝʟʜʦʚʘʥʠʠ. 

88. ʍʨʫʩʪʘʥ (Eudromias morinellus). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʘʷ 

ʛʥʝʟʜʷʱʘʷʩʷ ʧʪʠʮʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʛʦʨʥʳʭ ʨʘʡʦʥʦʚ. ɿʘʥʝʩʝʥ ʚ 

ʇʨʠʣʦʞʝʥʠʝ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. 

89. ʏʠʙʠʩ (Vanellus vanellus). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ ʨʝʛʠʦʥʘ. 

90. ʂʘʤʥʝʰʘʨʢʘ (Arenaria interpres). ʆʯʝʥʴ ʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ 

ʥʘ ʧʨʦʣʝʪʝ. 

ʉʝʤʝʡʩʪʚʦ ʐʠʣʦʢʣʶʚʢʦʚʳʝ, Recurvirostridae 

91. ʍʦʜʫʣʦʯʥʠʢ (Himantopus himantopus). ʀʟʚʝʩʪʥʳ ʝʜʠʥʠʯʥʳʝ 

ʩʣʫʯʘʠ ʛʥʝʟʜʦʚʘʥʠʷ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ʇʝʨʤʠ ʚ ʍʍI ʚʝʢʝ. ɿʘʥʝʩʝʥ ʚ 

ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (III ). 

ʉʝʤʝʡʩʪʚʦ ʂʫʣʠʢʠ-ʩʦʨʦʢʠ, Haematopodidae 

92. ʂʫʣʠʢ-ʩʦʨʦʢʘ (Haematopus ostralegus). ʅʝʤʥʦʛʦʯʠʩʣʝʥ, 

ʟʘʥʝʩʝʥ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (III) ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ 

(Y). 

ʉʝʤʝʡʩʪʚʦ ɹʝʢʘʩʦʚʳʝ, Scolopacidae 
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93. ʏʝʨʥʳʰ (Tringa ochropus). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʢʫʣʠʢ ʨʝʛʠʦʥʘ. 

94. ʌʠʬʠ (Tringa glareola). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ 

ʚʠʜ.  

95. ɹʦʣʴʰʦʡ ʫʣʠʪ (Tringa nebularia). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ.  

96. ʊʨʘʚʥʠʢ (Tringa totanus). ʆʙʳʯʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. 

97. ʑʸʛʦʣʴ (Tringa erythropus). ʅʝʨʝʛʫʣʷʨʥʦ ʚ ʥʝʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʧʨʦʣʝʪʝ. 

98. ʇʦʨʫʯʝʡʥʠʢ (Tringa stagnatilis). ɺ ʥʝʙʦʣʴʰʦʤ ʯʠʩʣʝ 

ʛʥʝʟʜʠʪʩʷ ʚ ʶʞʥʦʡ ʧʦʣʦʚʠʥʝ ʨʝʛʠʦʥʘ.  

99. ʇʝʨʝʚʦʟʯʠʢ (Actitis hypoleucos). ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʦʙʳʯʥʳʭ 

ʚʠʜʦʚ ʢʫʣʠʢʦʚ, ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ. 

100. ʄʦʨʦʜʫʥʢʘ (Xenus cinereus). ʆʙʳʯʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. 

101. ʂʨʫʛʣʦʥʦʩʳʡ ʧʣʘʚʫʥʯʠʢ (Phalaropus lobatus). 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʧʨʦʣʝʪʥʳʡ ʚʠʜ. 

102. ʊʫʨʫʭʪʘʥ (Philomachus pugnax). ʅʝʤʥʦʛʦʯʠʩʣʝʥ ʥʘ 

ʛʥʝʟʜʦʚʘʥʠʠ, ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ʢʨʘʷ.  

103. ʂʫʣʠʢ-ʚʦʨʦʙʝʡ (Calidris minuta). ʆʙʳʯʝʥ ʚʦ ʚʨʝʤʷ 

ʤʠʛʨʘʮʠʡ.  

104. ɹʝʣʦʭʚʦʩʪʳʡ ʧʝʩʦʯʥʠʢ (Calidris temminckii). 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʧʨʦʣʝʪʥʳʡ ʚʠʜ. 

105. ʂʨʘʩʥʦʟʦʙʠʢ (Calidris ferruginea). ʅʝʤʥʦʛʦʯʠʩʣʝʥ ʚʦ ʚʨʝʤʷ 

ʤʠʛʨʘʮʠʡ.  

106. ʏʝʨʥʦʟʦʙʠʢ (Calidris alpina). ʅʝʤʥʦʛʦʯʠʩʣʝʥ ʥʘ ʧʨʦʣʝʪʝ.  

107. ɼʫʪʳʰ (Calidris melanotos). ʀʟʚʝʩʪʥʳ ʝʜʠʥʠʯʥʳʝ ʟʘʣʝʪʳ 

ʧʪʠʮ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʢʨʘʷ  ʚ ʩʝʨʝʜʠʥʝ ʍʍ ʚʝʢʘ. 

108. ʀʩʣʘʥʜʩʢʠʡ ʧʝʩʦʯʥʠʢ (Calidris canutus). ʀʟʚʝʩʪʥʳ 

ʝʜʠʥʠʯʥʳʝ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʣʝʪʥʳʭ ʧʪʠʮ.   

109. ʇʝʩʯʘʥʢʘ (Calidris alba). ʆʪʜʝʣʴʥʳʭ ʧʪʠʮ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 

ʥʘ ʧʨʦʣʝʪʝ.  

110. ɻʨʷʟʦʚʠʢ (Limicola falcinellus). ɽʜʠʥʠʯʥʳʝ ʚʩʪʨʝʯʠ ʥʘ 

ʧʨʦʣʝʪʝ ʠʟʚʝʩʪʥʳ ʩ ʢʦʥʮʘ ʍʍ ʚʝʢʘ. 

111. ɻʘʨʰʥʝʧ (Lymnocryptes minimus). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ     ʚʠʜ.   

112. ɹʝʢʘʩ (Gallinago gallinago). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ, ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. 

113. ɼʫʧʝʣʴ (Gallinago media). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ 

ʚʠʜ. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʇʨʠʣʦʞʝʥʠʝ) ʠ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (II  ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ).  
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114. ɺʘʣʴʜʰʥʝʧ (Scolopax rusticola). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ, ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ.  

115. ɹʦʣʴʰʦʡ ʢʨʦʥʰʥʝʧ (Numenius arquata). ʈʝʜʢʠʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (II) 

ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (III ). 

116. ʉʨʝʜʥʠʡ ʢʨʦʥʰʥʝʧ (Numenius phaeopus). ʈʝʜʢʠʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ ʨʝʛʠʦʥʘ. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (III ).  

117. ɹʦʣʴʰʦʡ ʚʝʨʝʪʝʥʥʠʢ (Limosa limosa). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(ʇʨʠʣʦʞʝʥʠʝ) ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (III ). 

118. ʄʘʣʳʡ ʚʝʨʝʪʝʥʥʠʢ (Limosa lapponica). ʅʘ ʪʝʨʨʠʪʦʨʠʠ 

ʢʨʘʷ ʠʟʚʝʩʪʥʳ ʝʜʠʥʠʯʥʳʝ ʟʘʣʝʪʳ ʧʪʠʮ. 

ʇʦʜʦʪʨʷʜ ʏʘʡʢʠ, Lari. ʉʝʤʝʡʩʪʚʦ ʇʦʤʦʨʥʠʢʦʚʳʝ, Stercorariidae 

119. ʉʨʝʜʥʠʡ ʧʦʤʦʨʥʠʢ (Stercorarius pomarinus). ɺ ʨʝʛʠʦʥʝ 

ʠʟʚʝʩʪʥʳ ʝʜʠʥʠʯʥʳʝ ʚʩʪʨʝʯʠ. 

120. ʂʦʨʦʪʢʦʭʚʦʩʪʳʡ ʧʦʤʦʨʥʠʢ (Stercorarius parasiticus). 

ʆʪʤʝʯʝʥʳ ʝʜʠʥʠʯʥʳʝ ʟʘʣʝʪʳ.  

ʉʝʤʝʡʩʪʚʦ ʏʘʡʢʦʚʳʝ, Laridae 

121. ʏʝʨʥʦʛʦʣʦʚʳʡ ʭʦʭʦʪʫʥ  (Larus ichthyaetus). ʆʪʜʝʣʴʥʳʭ 

ʧʪʠʮ ʚ ʛʥʝʟʜʦʚʦʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʣʠ ʚ ʥʘʯʘʣʝ ʍʍI ʚʝʢʘ. ɿʘʥʝʩʝʥ ʚ 

ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (Y).  

122. ʄʘʣʘʷ ʯʘʡʢʘ (Larus minutus). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. ɿʘʥʝʩʝʥʘ ʚ ʇʨʠʣʦʞʝʥʠʝ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʇʝʨʤʩʢʦʛʦ 

ʢʨʘʷ.  

123. ʆʟʸʨʥʘʷ ʯʘʡʢʘ (Larus ridibundus). ʆʙʳʯʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ 

ʚʠʜ ʨʝʛʠʦʥʘ. 

124. ʂʣʫʰʘ (Larus fuscus). ɽʩʪʴ ʩʚʝʜʝʥʠʷ ʦ ʝʜʠʥʠʯʥʳʭ ʟʘʣʝʪʘʭ 

ʧʪʠʮ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. 

125. ɹʘʨʘʙʠʥʩʢʘʷ ʯʘʡʢʘ, ʤʘʨʪʳʥ  (Larus barabensis). ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʧʦʷʚʠʣʘʩʴ ʚ ʢʦʥʮʝ ʍʍ ʚʝʢʘ. 

126. ɺʦʩʪʦʯʥʘʷ ʢʣʫʰʘ, ʭʘʣʝʡ (Larus heuglini). ɺ ʢʨʘʝ ʠʟʚʝʩʪʥʳ 

ʝʜʠʥʠʯʥʳʝ ʟʘʣʝʪʳ.  

127. ʉʠʟʘʷ ʯʘʡʢʘ (Larus canus). ʆʙʳʯʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ.  

128. ʄʦʝʚʢʘ (Rissa tridactyla). ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ ʠʟʚʝʩʪʥʳ 

ʝʜʠʥʠʯʥʳʝ ʟʘʣʝʪʳ ʚ ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ. 

129. ʏʸʨʥʘʷ ʢʨʘʯʢʘ (Chlidohias niger). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ.  
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130. ɹʝʣʦʢʨʳʣʘʷ ʢʨʘʯʢʘ (Chlidohias leucopterus). ʅʘ 

ʛʥʝʟʜʦʚʘʥʠʠ ʧʦʷʚʠʣʘʩʴ ʚ ʢʦʥʮʝ ʍʍ ʚʝʢʘ ʠ ʷʚʣʷʝʪʩʷ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤ 

ʚʠʜʦʤ. ɿʘʥʝʩʝʥʘ ʚ ʇʨʠʣʦʞʝʥʠʝ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. 

131. ʈʝʯʥʘʷ ʢʨʘʯʢʘ (Sterna hirundo). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ, ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. 

132. ʄʘʣʘʷ ʢʨʘʯʢʘ (Sterna albifrons). ʈʝʜʢʠʡ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ.  

ɿʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ  ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (II  ʢʘʪʝʛʨʠʷ 

ʨʝʜʢʦʩʪʠ) ʠ  ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (III ). 

ʇʦʜʦʪʨʷʜ ʏʠʩʪʠʢʠ, Alca. ʉʝʤʝʡʩʪʚʦ ʏʠʩʪʠʢʦʚʳʝ, Alcidae 

133. ʊʦʥʢʦʢʣʶʚʘʷ ʢʘʡʨʘ (Uria aalge). ʀʤʝʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʡ 

ʩʣʫʯʘʡ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʣʝʪʘ ʜʚʫʭ ʧʪʠʮ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʚ 

ʢʦʥʮʝ ʍʍ ʚʝʢʘ. 

ʆʪʨʷʜ ɻʦʣʫʙʝʦʙʨʘʟʥʳʝ, Columbiformes. ʉʝʤʝʡʩʪʚʦ ɻʦʣʫʙʠʥʳʝ, 

Columbidae 

134. ɺʷʭʠʨʴ (Columba palumbus). ʆʙʳʯʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ. 

135. ʂʣʠʥʪʫʭ (Columba oenas). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ ʶʞʥʦʡ ʧʦʣʦʚʠʥʳ ʢʨʘʷ.  

136. ʉʠʟʳʡ ʛʦʣʫʙʴ (Columba livia). ʆʙʳʯʥʳʡ ʩʠʥʘʥʪʨʦʧʥʳʡ 

ʚʠʜ. ʇʦʩʣʝʜʥʠʝ ʩʣʫʯʘʠ ʛʥʝʟʜʦʚʘʥʠʷ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʦʪʥʦʩʷʪʩʷ ʢ 80-ʤ ʛʦʜʘʤ ʧʨʦʰʣʦʛʦ ʚʝʢʘ.  

137. ʂʦʣʴʯʘʪʘʷ ʛʦʨʣʠʮʘ (Streptopelia decaocto). ʆʪʤʝʯʘʶʪʩʷ 

ʝʜʠʥʠʯʥʳʝ ʟʘʣʝʪʳ ʧʪʠʮ ʩ ʢʦʥʮʘ ʍʍ ʚʝʢʘ. 

138. ʆʙʳʢʥʦʚʝʥʥʘʷ ʛʦʨʣʠʮʘ (Streptopelia turtur). ʆʙʳʯʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ, ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ.   

ʆʪʨʷʜ ʂʫʢʫʰʢʦʦʙʨʘʟʥʳʝ, Cuculiformes. ʉʝʤʝʡʩʪʚʦ 

ʂʫʢʫʰʢʦʚʳʝ, Cuculidae 

139. ʆʙʳʢʥʦʚʝʥʥʘʷ ʢʫʢʫʰʢʘ (Cuculus canorus). ʆʙʳʯʥʳʡ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ.  

140. ɻʣʫʭʘʷ ʢʫʢʫʰʢʘ (Cuculus saturatus). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ.  

ʆʪʨʷʜ ʉʦʚʦʦʙʨʘʟʥʳʝ, Strigiformes. ʉʝʤʝʡʩʪʚʦ ʉʦʚʠʥʳʝ, 

Strigidae 

141. ɹʝʣʘʷ ʩʦʚʘ (Nyctea scandiaca. ʈʝʛʫʣʷʨʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 

ʟʠʤʥʠʡ ʧʝʨʠʦʜ.  

142. ʌʠʣʠʥ (Bubo bubo). ʇʦʚʩʝʤʝʩʪʥʦ ʨʝʜʦʢ, ʯʠʩʣʝʥʥʦʩʪʴ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʦʢʨʘʱʘʝʪʩʷ. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (II  ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ) ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (I). 

143. ʋʰʘʩʪʘʷ ʩʦʚʘ (Asio otus). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ.  
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144. ɹʦʣʦʪʥʘʷ ʩʦʚʘ (Asio flammeus). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ. 

145. ʉʧʣʶʰʢʘ (Otus scops). ɺ ʛʥʝʟʜʦʚʦʡ ʧʝʨʠʦʜ ʩʪʘʣʘ 

ʚʩʪʨʝʯʘʪʴʩʷ ʚ ʢʦʥʮʝ ʍʍ ʚʝʢʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ 

ʶʞʥʦʡ ʧʦʣʦʚʠʥʝ ʨʝʛʠʦʥʘ. ɿʘʥʝʩʝʥʘ ʚ ʇʨʠʣʦʞʝʥʠʝ ʂʨʘʩʥʦʡ ʢʥʠʛʠ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ.  

146. ʄʦʭʥʦʥʦʛʠʡ ʩʳʯ (Aegolius funereus). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ.  

147. ɼʦʤʦʚʳʡ ʩʳʯ (Athene noctua). ɺ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʚ 2002 

ʛʦʜʫ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʩʣʫʯʘʡ ʟʘʣʝʪʘ ʩʳʯʘ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʏʘʡʢʦʚʩʢʦʛʦ 

ʨʘʡʦʥʘ.  

148. ɺʦʨʦʙʴʠʥʳʡ ʩʳʯ (Glaucidium passerinum). 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (III  ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ).  

149. ʗʩʪʨʝʙʠʥʘʷ ʩʦʚʘ (Surnia ulula). ʈʝʜʢʘʷ ʧʪʠʮʘ, ʠʟʚʝʩʪʥʳ 

ʝʜʠʥʠʯʥʳʝ ʩʣʫʯʘʠ ʛʥʝʟʜʦʚʘʥʠʷ. ɿʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʇʝʨʤʩʢʦʛʦ 

ʢʨʘʷ (III ). 

150. ʉʝʨʘʷ ʥʝʷʩʳʪʴ (Strix aluco). ɺ ʨʝʛʠʦʥʝ ʠʟʚʝʩʪʥʳ 

ʦʪʜʝʣʴʥʳʝ ʩʣʫʯʘʠ ʛʥʝʟʜʦʚʘʥʠʷ. ɿʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʇʝʨʤʩʢʦʛʦ 

ʢʨʘʷ (II). 

151. ɼʣʠʥʥʦʭʚʦʩʪʘʷ ʥʝʷʩʳʪʴ (Strix uralensis). 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ, ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ 

ʢʨʘʷ,.  

152. ɹʦʨʦʜʘʪʘʷ ʥʝʷʩʳʪʴ (Strix nebulosa). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʚʠʜ. ɿʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (III ).  

ʆʪʨʷʜ ʂʦʟʦʜʦʝʦʙʨʘʟʥʳʝ, Caprimulgiformes. ʉʝʤʝʡʩʪʚʦ 

ʂʦʟʦʜʦʝʚʳʝ, Caprimulgidae 

153. ʆʙʳʢʥʦʚʝʥʥʳʡ ʢʦʟʦʜʦʡ (Caprimulgus europaeus). 

ʆʙʳʯʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ. 

ʆʪʨʷʜ ʉʪʨʠʞʝʦʙʨʘʟʥʳʝ, Apodiformes. ʉʝʤʝʡʩʪʚʦ ʉʪʨʠʞʠʥʳʝ, 

Apodidae 

154. ʏʸʨʥʳʡ ʩʪʨʠʞ (Apus apus). ʆʙʳʯʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ. 

ʆʪʨʷʜ ʈʘʢʰʝʦʙʨʘʟʥʳʝ, Coraciformes. ʉʝʤʝʡʩʪʚʦ 

ʉʠʟʦʚʦʨʦʥʢʦʚʳʝ, Coraciidae 

155. ʉʠʟʦʚʦʨʦʥʢʘ (Coracias garrulus). ʀʟʚʝʩʪʥʳ ʝʜʠʥʠʯʥʳʝ 

ʟʘʣʝʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʢʨʘʷ ʚ ʍIʍ ʚʝʢʝ.  

ʉʝʤʝʡʩʪʚʦ ɿʠʤʦʨʦʜʢʦʚʳʝ, Alcedinidae 

156. ʆʙʳʢʥʦʚʝʥʥʳʡ ʟʠʤʦʨʦʜʦʢ (Alcedo atthis). 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ, ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ 

ʨʝʛʠʦʥʘ.  
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ʉʝʤʝʡʩʪʚʦ ʑʫʨʢʦʚʳʝ, Meropidae 

157. ɿʦʣʦʪʠʩʪʘʷ ʱʫʨʢʘ (Merops apiaster). ɺ ʧʦʩʣʝʜʥʝʝ 

ʜʝʩʷʪʠʣʝʪʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʦʜʚʠʞʝʥʠʝ ʧʪʠʮ ʥʘ ʩʝʚʝʨ, ʨʝʛʫʣʷʨʥʦ 

ʛʥʝʟʜʷʪʩʷ ʩʝʚʝʨʥʝʝ ʰʠʨʦʪʳ ʇʝʨʤʠ. ɿʘʥʝʩʝʥʘ ʚ ʇʨʠʣʦʞʝʥʠʝ ʂʨʘʩʥʦʡ 

ʢʥʠʛʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. 

ʆʪʨʷʜ ʋʜʦʜʦʦʙʨʘʟʥʳʝ, Upupiformes. ʉʝʤʝʡʩʪʚʦ ʋʜʦʜʦʚʳʝ, 

Upupidae 

158. ʋʜʦʜ (Upupa epops). ɺ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʥʘʙʣʶʜʘʣʠ 

ʦʪʜʝʣʴʥʳʭ ʟʘʣʝʪʥʳʭ ʧʪʠʮ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʍʍ ʚʝʢʘ. 

ʆʪʨʷʜ ɼʷʪʣʦʦʙʨʘʟʥʳʝ, Piciformes. ʉʝʤʝʡʩʪʚʦ ɼʷʪʣʦʚʳʝ, 

Picidae 

159. ɺʝʨʪʠʰʝʡʢʘ (Junx torquilla). ʆʙʳʯʥʳʡ, ʛʥʝʟʜʷʱʠʡʩʷ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ. 

160. ʉʝʜʦʡ ʜʷʪʝʣ (Picus canus). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ, 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ,  ʚʩʪʨʝʯʘʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ.  

161. ɾʝʣʥʘ (Dryocopus martius). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ. 

162. ʇʸʩʪʨʳʡ ʜʷʪʝʣ (Dendrocopos major). ʇʦʚʩʝʤʝʩʪʥʦ 

ʦʙʳʯʥʳʡ ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ. 

163. ɹʝʣʦʩʧʠʥʥʳʡ ʜʷʪʝʣ (Dendrocopos leucotos). 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ, ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʨʝʛʠʦʥʘ.  

164. ʄʘʣʳʡ ʜʷʪʝʣ (Dendrocopos minor). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʚʠʜ ʶʞʥʳʭ ʨʘʡʦʥʦʚ ʢʨʘʷ. 

165. ʊʨʸʭʧʘʣʳʡ ʜʷʪʝʣ (Picoides tridactylus). 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ ʇʝʨʤʩʢʦʛʦ ʇʨʠʢʘʤʴʷ. 

ʆʪʨʷʜ ɺʦʨʦʙʴʠʥʦʦʙʨʘʟʥʳʝ, Passeriformes. ʉʝʤʝʡʩʪʚʦ 

ʃʘʩʪʦʯʢʦʚʳʝ, Hirundinidae 

166. ɹʝʨʝʛʦʚʘʷ ʣʘʩʪʦʯʢʘ (Riparia riparia). ʇʦʚʩʝʤʝʩʪʥʦ 

ʦʙʳʯʥʳʡ ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ.  

167. ɼʝʨʝʚʝʥʩʢʘʷ ʣʘʩʪʦʯʢʘ (Hirundo rustica). ʆʙʳʯʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. 

168. ɺʦʨʦʥʦʢ (Delichon urbica). ɺ 80-90 ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ 

ʙʳʣʘ ʧʦʚʩʝʤʝʩʪʥʦ ʦʙʳʯʥʘ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʘʩʴ. 

ʉʝʤʝʡʩʪʚʦ ɾʘʚʦʨʦʥʢʦʚʳʝ, Alaudidae 

169. ʈʦʛʘʪʳʡ ʞʘʚʦʨʦʥʦʢ (Eremophila alpestris). ɺ ʇʝʨʤʩʢʦʤ 

ʢʨʘʝ  ʠʤʝʶʪʩʷ ʝʜʠʥʠʯʥʳʝ  ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ ʧʨʦʣʝʪʝ.  

170. ʃʝʩʥʦʡ ʞʘʚʦʨʦʥʦʢ (Lullula arborea). ʀʟʚʝʩʪʥʳ ʝʜʠʥʠʯʥʳʝ 

ʚʩʪʨʝʯʠ ʚ ʛʥʝʟʜʦʚʦʡ ʧʝʨʠʦʜ. ɿʘʥʝʩʝʥ ʚ ʇʨʠʣʦʞʝʥʠʝ ʂʨʘʩʥʦʡ ʢʥʠʛʠ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. 
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171. ʇʦʣʝʚʦʡ ʞʘʚʦʨʦʥʦʢ (Alauda arvensis). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ ʦʪʢʨʳʪʳʭ ʙʠʦʪʦʧʦʚ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʚ ʩʚʷʟʠ 

ʩ ʟʘʨʘʩʪʘʥʠʝʤ  ʩʝʣʴʭʦʟʫʛʦʜʠʡ, ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʢʨʘʱʘʝʪʩʷ. 

ʉʝʤʝʡʩʪʚʦ ʊʨʷʩʦʛʫʟʢʦʚʳʝ, Motacillidae 

172. ʉʪʝʧʥʦʡ ʢʦʥʝʢ (Anthus richardi). ʀʟʚʝʩʪʥʳ ʝʜʠʥʠʯʥʳʝ 

ʟʘʣʸʪʳ ʚ ʢʦʥʮʝ XIX  ʚʝʢʘ. 

173. ʃʝʩʥʦʡ ʢʦʥʝʢ (Anthus trivialis). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. 

174.ʇʷʪʥʠʩʪʳʡ ʢʦʥʝʢ (Anthus  hodgsoni). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. 

175. ʃʫʛʦʚʦʡ ʢʦʥʝʢ (Anthus  pratensis). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ.  

176. ʂʨʘʩʥʦʟʦʙʳʡ ʢʦʥʝʢ (Anthus cervinus). ʆʙʳʯʝʥ ʚʦ ʚʨʝʤʷ 

ʤʠʛʨʘʮʠʡ. 

177. ɾʸʣʪʘʷ ʪʨʷʩʦʛʫʟʢʘ (Motacilla flava). ʆʙʳʯʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. 

178. ɾʝʣʪʦʣʦʙʘʷ ʪʨʷʩʦʛʫʟʢʘ (Motacilla lutea). 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. 

179. ɾʝʣʪʦʛʦʣʦʚʘʷ ʪʨʷʩʦʛʫʟʢʘ (Motacilla citreola). 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. 

180. ɻʦʨʥʘʷ ʪʨʷʩʦʛʫʟʢʘ (Motacilla cinerea). ɺ ʇʝʨʤʩʢʦʤ ʢʨʘʝ 

ʛʥʝʟʜʠʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ.  

181. ɹʝʣʘʷ ʪʨʷʩʦʛʫʟʢʘ (Motacilla alba). ʆʙʳʯʥʳʡ ʚʠʜ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ, ʛʥʝʟʜʠʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ. 

ʉʝʤʝʡʩʪʚʦ ʉʦʨʦʢʦʧʫʪʦʚʳʝ, Laniidae 

182. ʆʙʳʢʥʦʚʝʥʥʳʡ ʞʫʣʘʥ (Lanius collurio). ʆʙʳʯʥʳʡ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. 

183. ʉʝʨʳʡ ʩʦʨʦʢʦʧʫʪ (Lanius  excubitor). ʈʝʜʢʠʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (III  ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ) ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (III ). 

ʉʝʤʝʡʩʪʚʦ ʀʚʦʣʛʦʚʳʝ, Oriolidae 

184. ʆʙʳʢʥʦʚʝʥʥʘʷ ʠʚʦʣʛʘ (Oriolus oriolus). ʆʙʳʯʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ, ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʢʨʘʷ.  

ʉʝʤʝʡʩʪʚʦ ʉʢʚʦʨʮʦʚʳʝ, Sturnidae 

185. ʆʙʳʢʥʦʚʝʥʥʳʡ ʩʢʚʦʨʝʮ (Sturnus vulgaris). ɺ ʇʝʨʤʩʢʦʤ 

ʢʨʘʝ ʙʳʣ ʦʙʳʯʝʥ ʚ 70-80 ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥ.  

ʉʝʤʝʡʩʪʚʦ ɺʨʘʥʦʚʳʝ, Corvidae 

186. ʂʫʢʰʘ (Perisoreus infaustus). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ, 

ʛʥʝʟʜʠʪʩʷ ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ʨʝʛʠʦʥʘ. ɿʘʥʝʩʝʥʘ ʚ ʇʨʠʣʦʞʝʥʠʝ 

ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. 
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187. ʉʦʡʢʘ (Garrulus glandarius). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ. 

188. ʉʦʨʦʢʘ (Pica pica). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ 

ʚʠʜ. 

189. ʂʝʜʨʦʚʢʘ (Nucifraga caryocatactes). ɻʥʝʟʜʠʪʩʷ ʚ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ. ɺʦ ʚʨʝʤʷ ʢʦʯʝʚʦʢ ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ. 

190. ɻʘʣʢʘ (Corvus monedula). ʇʦʚʩʝʤʝʩʪʥʦ ʦʙʳʯʥʳʡ ʚʠʜ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʨʝʛʠʦʥʘ, ʚʥʝ ʧʦʩʝʣʝʥʠʡ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʘ. 

191. ɻʨʘʯ (Corvus  frugilegus). ʇʨʠʫʨʦʯʝʥ ʢ ʪʝʨʨʠʪʦʨʠʷʤ, ʛʜʝ 

ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ ʧʝʨʝʤʝʞʘʶʪʩʷ ʩ ʦʪʢʨʳʪʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʩʚʷʟʠ ʩ ʟʘʨʘʩʪʘʥʠʝʤ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʯʠʩʣʝʥʥʦʩʪʴ ʧʪʠʮ 

ʩʦʢʨʘʱʘʝʪʩʷ. 

192. ʉʝʨʘʷ ʚʦʨʦʥʘ (Corvus  cornix). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ.  

193. ɺʦʨʦʥ (Corvus  corax). ʆʙʳʯʥʳʡ ʚʠʜ, ʚʩʪʨʝʯʘʝʪʩʷ 

ʧʦʚʩʝʤʝʩʪʥʦ.  

ʉʝʤʝʡʩʪʚʦ ʉʚʠʨʠʩʪʝʣʝʚʳʝ, Bombicilidae 

194. ʉʚʠʨʠʩʪʝʣʴ (Bombycilla garrulus). ɻʥʝʟʜʠʪʩʷ ʚ ʩʝʚʝʨʥʳʭ 

ʨʘʡʦʥʘʭ ʢʨʘʷ. ɺʦ ʚʨʝʤʷ ʢʦʯʝʚʦʢ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʩʪʨʝʯʘʝʪʩʷ 

ʧʦʚʩʝʤʝʩʪʥʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ. 

ʉʝʤʝʡʩʪʚʦ ʆʣʷʧʢʦʚʳʝ, Cinclidae 

195. ʆʣʷʧʢʘ (Cinclus cinclus). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʘʷ ʧʪʠʮʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ. ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ʢʨʘʷ. 

ʉʝʤʝʡʩʪʚʦ ʂʨʘʧʠʚʥʠʢʦʚʳʝ, Troglodytidae 

196. ʂʨʘʧʠʚʥʠʢ (Troglodytes troglodytes). ʇʦʷʚʠʣʩʷ ʥʘ 

ʛʥʝʟʜʦʚʘʥʠʠ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʍʍ ʚʝʢʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʚʦʠʣ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʢʨʘʷ.  

ʉʝʤʝʡʩʪʚʦ ɿʘʚʠʨʫʰʢʦʚʳʝ, Prunellidae 

197. ʉʠʙʠʨʩʢʘʷ ʟʘʚʠʨʫʰʢʘ (Prunella montanella). ɺ ʨʝʛʠʦʥʝ 

ʠʟʚʝʩʪʥʳ ʝʜʠʥʠʯʥʳʝ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʣʝʪʥʳʭ ʧʪʠʮ. 

198. ʏʝʨʥʦʛʦʨʣʘʷ ʟʘʚʠʨʫʰʢʘ (Prunella  atrogularis). 

ɺʩʪʨʝʯʘʝʪʩʷ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ, ʚ ʢʦʥʮʝ ʍʍ ʚʝʢʘ 

ʫʩʪʘʥʦʚʣʝʥʦ ʛʥʝʟʜʦʚʘʥʠʝ ʚ ʂʨʘʩʥʦʚʠʰʝʨʩʢʦʤ ʨʘʡʦʥʝ. ɿʘʥʝʩʝʥʘ ʚ 

ʇʨʠʣʦʞʝʥʠʝ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. 

199. ʃʝʩʥʘʷ ʟʘʚʠʨʫʰʢʘ (Prunella  modularis). 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ, ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʶʞʥʳʭ 

ʨʘʡʦʥʘʭ ʢʨʘʷ.  

ʉʝʤʝʡʩʪʚʦ ʉʣʘʚʢʦʚʳʝ, Sylviidae 

200. ʉʦʣʦʚʴʠʥʳʡ ʩʚʝʨʯʦʢ (Locustella luscinioides). ʀʟʚʝʩʪʝʥ 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʣʫʯʘʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʪʠʮʳ ʚ ʢʦʥʮʝ ʍʍ ʚʝʢʘ. 
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201. ʈʝʯʥʦʡ ʩʚʝʨʯʦʢ (Locustella  fluviatilis). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ ʨʝʛʠʦʥʘ. 

202. ʆʙʳʢʥʦʚʝʥʥʳʡ ʩʚʝʨʯʦʢ (Locustella  naevia). 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ, ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʢʨʘʷ. 

203. ʇʷʪʥʠʩʪʳʡ ʩʚʝʨʯʦʢ (Locustella  lanceolata). 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. 

204. ɺʝʨʪʣʷʚʘʷ ʢʘʤʳʰʝʚʢʘ (Acrocephalus paludicola). 

ʅʝʨʝʛʫʣʷʨʥʦ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. ɿʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (IY ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ) ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (IY).  

205. ʂʘʤʳʰʝʚʢʘ-ʙʘʨʩʫʯʦʢ (Acrocephalus  schoenobaenus). 

ʆʙʳʯʥʘʷ ʛʥʝʟʜʷʱʘʷʩʷ ʧʪʠʮʘ. 

206. ʀʥʜʠʡʩʢʘʷ ʢʘʤʳʰʝʚʢʘ (Acrocephalus  agricola). ɺ ʢʦʥʮʝ 

ʍʍ ʚʝʢʘ ʧʪʠʮ ʚ ʛʥʝʟʜʦʚʦʡ ʧʝʨʠʦʜ ʚʩʪʨʝʯʘʣʠ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʢʨʘʷ.  

207. ʉʘʜʦʚʘʷ ʢʘʤʳʰʝʚʢʘ (Acrocephalus  dumetorum). 

ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. 

208. ɹʦʣʦʪʥʘʷ ʢʘʤʳʰʝʚʢʘ (Acrocephalus  palustris). ɺ 

ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʨʘʥʝʝ ʩʯʠʪʘʣʘʩʴ ʟʘʣʝʪʥʳʤ ʚʠʜʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʛʥʝʟʜʠʪʩʷ.  

209. ɼʨʦʟʜʦʚʠʜʥʘʷ ʢʘʤʳʰʝʚʢʘ (Acrocephalus arundinaceus). ɺ 

ʧʨʝʜʝʣʘʭ ʨʝʛʠʦʥʘ ʦʪʤʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʟʘʣʝʪʳ ʚ ʢʦʥʮʝ  ʍʍ ʚʝʢʘ.  

210. ɿʝʣʸʥʘʷ ʧʝʨʝʩʤʝʰʢʘ (Hippolais icterina). ʆʙʳʯʥʳʡ ʚʠʜ 

ʢʨʘʷ.  

211. ʉʝʚʝʨʥʘʷ ʙʦʨʤʦʪʫʰʢʘ (Hippolais caligata). 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ ʨʝʛʠʦʥʘ.  

212. ʗʩʪʨʝʙʠʥʘʷ ʩʣʘʚʢʘ (Sylvia nisoria). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʚʠʜ,  ʧʦʷʚʠʣʘʩʴ ʥʘ ʛʥʝʟʜʦʚʘʥʠʠ ʚ ʢʦʥʮʝ ʍʍ ʚʝʢʘ.  

213. ʏʝʨʥʦʛʦʣʦʚʘʷ ʩʣʘʚʢʘ (Sylvia  atricapilla). ʆʙʳʯʥʳʡ ʚʠʜ 

ʣʠʩʪʚʝʥʥʳʭ ʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʨʝʛʠʦʥʘ.  

214. ʉʘʜʦʚʘʷ ʩʣʘʚʢʘ (Sylvia  borin). ʆʜʥʘ ʠʟ ʩʘʤʳʭ ʦʙʳʯʥʳʭ 

ʧʪʠʮ ʢʨʘʷ. 

215. ʉʝʨʘʷ ʩʣʘʚʢʘ (Sylvia  communis). ʇʦʚʩʝʤʝʩʪʥʦ ʷʚʣʷʝʪʩʷ 

ʦʙʳʯʥʳʤ ʛʥʝʟʜʷʱʠʤʩʷ ʚʠʜʦʤ. 

216. ʉʣʘʚʢʘ-ʟʘʚʠʨʫʰʢʘ (Sylvia  curruca). ʇʦʚʩʝʤʝʩʪʥʦ 

ʦʙʳʯʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. 

217. ʇʝʥʦʯʢʘ-ʚʝʩʥʠʯʢʘ (Phylloscopus trochilus). ʆʜʥʘ ʠʟ ʩʘʤʳʭ 

ʦʙʳʯʥʳʭ ʧʪʠʮ ʨʝʛʠʦʥʘ.  

218. ʇʝʥʦʯʢʘ-ʪʝʥʴʢʦʚʢʘ (Phylloscopus  collybita). ʆʙʳʯʥʘʷ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʧʪʠʮʘ ʨʝʛʠʦʥʘ.  

219. ʇʝʥʦʯʢʘ-ʪʨʝʱʦʪʢʘ (Phylloscopus  sibilatrix). ʇʦʷʚʠʣʘʩʴ ʥʘ 

ʛʥʝʟʜʦʚʘʥʠʠ ʚ 70-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʶʞʥʦʡ ʧʦʣʦʚʠʥʳ ʢʨʘʷ. 
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220. ʇʝʥʦʯʢʘ-ʪʘʣʦʚʢʘ (Phylloscopus  borealis). ʆʙʳʯʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ.  

221. ɿʝʣʸʥʘʷ ʧʝʥʦʯʢʘ (Phylloscopus  trochiloides). ʇʦʚʩʝʤʝʩʪʥʦ 

ʷʚʣʷʝʪʩʷ ʦʙʳʯʥʳʤ ʛʥʝʟʜʷʱʠʤʩʷ ʚʠʜʦʤ. 

222. ʇʝʥʦʯʢʘ-ʟʘʨʥʠʯʢʘ (Phylloscopus  inornatus). ɺ ʇʝʨʤʩʢʦʤ 

ʢʨʘʝ ʩʯʠʪʘʣʘʩʴ ʟʘʣʝʪʥʳʤ ʚʠʜʦʤ, ʚ ʥʘʯʘʣʝ XXI  ʚʝʢʘ ʜʦʢʘʟʘʥʦ 

ʛʥʝʟʜʦʚʘʥʠʝ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ.  

ʉʝʤʝʡʩʪʚʦ ʂʦʨʦʣʴʢʦʚʳʝ, Regulidae 

223. ɾʝʣʪʦʛʦʣʦʚʳʡ  ʢʦʨʦʣʝʢ (Regulus regulus). 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. 

ʉʝʤʝʡʩʪʚʦ ʄʫʭʦʣʦʚʢʦʚʳʝ, Muscicapidae 

224. ʄʫʭʦʣʦʚʢʘ-ʧʝʩʪʨʫʰʢʘ (Ficedula hypoleuca). ʆʙʳʯʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. 

225. ʄʘʣʘʷ ʤʫʭʦʣʦʚʢʘ (Ficedula  parva). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. 

226. ʉʝʨʘʷ ʤʫʭʦʣʦʚʢʘ (Muscicapa striata). ʇʦʚʩʝʤʝʩʪʥʦ 

ʦʙʳʯʥʳʡ ʚʠʜ. 

227. ʃʫʛʦʚʦʡ ʯʝʢʘʥ (Saxicola rubetra). ʆʙʳʯʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ 

ʚʠʜ. 

228. ʏʝʨʥʦʛʦʣʦʚʳʡ ʯʝʢʘʥ (Saxicola torquata). 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. 

229. ʆʙʳʢʥʦʚʝʥʥʘʷ ʢʘʤʝʥʢʘ (Oenanthe oenanthe). ʆʙʳʯʥʳʡ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ.  

230. ʆʙʳʢʥʦʚʝʥʥʘʷ ʛʦʨʠʭʚʦʩʪʢʘ (Phoenicurus phoenicurus). 

ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ.  

231. ɻʦʨʠʭʚʦʩʪʢʘ-ʯʝʨʥʫʰʢʘ  (Phoenicurus ochruros). ɺ 

ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʩʪʘʣʘ ʛʥʝʟʜʠʪʴʩʷ ʚ ʍʍI ʚʝʢʝ. 

232. ɿʘʨʷʥʢʘ (Erithacus rubecula). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ.  

 233. ʆʙʳʢʥʦʚʝʥʥʳʡ (ʚʦʩʪʦʯʥʳʡ) ʩʦʣʦʚʝʡ (Luscinia luscinia). 

ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ, ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ 

ʶʞʥʳʭ ʨʘʡʦʥʦʚ ʢʨʘʷ. 

234. ʉʦʣʦʚʝʡ-ʢʨʘʩʥʦʰʝʡʢʘ (Luscinia  calliope). ʉʠʙʠʨʩʢʠʡ ʚʠʜ, 

ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʛʥʝʟʜʠʪʩʷ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ.  

235. ɺʘʨʘʢʫʰʢʘ (Luscinia  svecica). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ.  

236. ʉʠʥʝʭʚʦʩʪʢʘ (Tarsiger cyanurus). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ, 

ʛʥʝʟʜʠʪʩʷ ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ.  

237. ʏʝʨʥʦʟʦʙʳʡ ʜʨʦʟʜ (Turdus atrogularis). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʚʠʜ, ʛʥʝʟʜʠʪʩʷ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ.  
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238. ʈʷʙʠʥʥʠʢ (Turdus  pilaris). ʉʘʤʳʡ ʦʙʳʯʥʳʡ ʠ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ ʨʝʛʠʦʥʘ.  

239. ʏʸʨʥʳʡ ʜʨʦʟʜ (Turdus  merula). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ ʶʞʥʳʭ ʨʘʡʦʥʦʚ. 

240. ɹʝʣʦʙʨʦʚʠʢ (Turdus  iliacus). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ, ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. 

241. ʇʝʚʯʠʡ ʜʨʦʟʜ (Turdus  philomelos). ʆʙʳʯʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ 

ʚʠʜ. 

242. ɼʝʨʷʙʘ (Turdus  viscivorus). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ 

ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ, ʧʨʠʫʨʦʯʝʥ ʢ ʩʦʩʥʷʢʘʤ. 

243. ʇʸʩʪʨʳʡ ʜʨʦʟʜ (Zoothera dauma). ʅʝʨʝʛʫʣʷʨʥʦ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ. 

ʉʝʤʝʡʩʪʚʦ ʉʫʪʦʨʦʚʳʝ,  Paradoxornithidae 

244. ʋʩʘʪʘʷ ʩʠʥʠʮʘ  (Panurus biarmicus). ʀʟʚʝʩʪʥʳ ʝʜʠʥʠʯʥʳʝ 

ʩʣʫʯʘʠ ʟʘʣʝʪʘ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. 

ʉʝʤʝʡʩʪʚʦ ɼʣʠʥʥʦʭʚʦʩʪʳʝ ʩʠʥʠʮʳ, Aegithalidae 

245. ɼʣʠʥʥʦʭʚʦʩʪʘʷ ʩʠʥʠʮʘ (Aegithalos caudatus). ʆʙʳʯʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ ʉʠʥʠʮʝʚʳʝ, Paridae 

246. ʆʙʳʢʥʦʚʝʥʥʳʡ ʨʝʤʝʟ (Remiz pendulinus). 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ, ʧʦʷʚʠʣʩʷ ʥʘ ʛʥʝʟʜʦʚʘʥʠʠ ʚ ʶʞʥʦʡ ʧʦʣʦʚʠʥʝ 

ʨʝʛʠʦʥʘ ʚ ʢʦʥʮʝ ʍʍ ʚʝʢʘ. ɿʘʥʝʩʝʥ ʚ ʇʨʠʣʦʞʝʥʠʝ ʂʨʘʩʥʦʡ ʢʥʠʛʠ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. 

247. ɹʫʨʦʛʦʣʦʚʘʷ ʛʘʠʯʢʘ (Parus montanus). ʆʙʳʯʥʘʷ 

ʛʥʝʟʜʷʱʘʷʩʷ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʧʪʠʮʘ.  

248. ʉʝʨʦʛʦʣʦʚʘʷ ʛʘʠʯʢʘ (Parus  cinctus). ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ 

ʨʘʥʝʝ ʚʩʪʨʝʯʘʣʘʩʴ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʩ ʢʦʥʮʘ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʛʥʝʟʜʠʪʩʷ. 

249. ʍʦʭʣʘʪʘʷ ʩʠʥʠʮʘ (Parus  cristatus). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ.  

250. ʄʦʩʢʦʚʢʘ (Parus  ater). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ.  

251. ʆʙʳʢʥʦʚʝʥʥʘʷ ʣʘʟʦʨʝʚʢʘ (Parus  caeruleus). 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ ʶʞʥʳʭ ʨʘʡʦʥʦʚ.  

252. ɹʝʣʘʷ ʣʘʟʦʨʝʚʢʘ (Parus  cyanus). ʈʝʜʢʠʡ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ 

ʶʞʥʦʡ ʧʦʣʦʚʠʥʳ ʢʨʘʷ. ɿʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (IY ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ) ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (II). 

253. ɹʦʣʴʰʘʷ ʩʠʥʠʮʘ (Parus  major). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ ʇʦʧʦʣʟʥʝʚʳʝ, Sittidae 

254. ʆʙʳʢʥʦʚʝʥʥʳʡ ʧʦʧʦʣʟʝʥʴ (Sitta europaea). ʆʙʳʯʥʘʷ 

ʛʥʝʟʜʷʱʘʷʩʷ ʧʪʠʮʘ. ʏʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ.   
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ʉʝʤʝʡʩʪʚʦ ʇʠʱʫʭʦʚʳʝ, Certhiidae 

255. ʆʙʳʢʥʦʚʝʥʥʘʷ ʧʠʱʫʭʘ (Certhia familiaris). 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ  ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ ɺʦʨʦʙʴʠʥʳʝ, Passeridae 

256. ɼʦʤʦʚʳʡ ʚʦʨʦʙʝʡ (Passer domesticus). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ. 

257. ʇʦʣʝʚʦʡ ʚʦʨʦʙʝʡ (Passer  montanus). ʐʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ, ʦʙʳʯʥʳʡ  ʚʠʜ ʢʨʘʷ. 

ʉʝʤʝʡʩʪʚʦ ɺʴʶʨʢʦʚʳʝ, Fringillidae 

258. ɿʷʙʣʠʢ (Fringilla  coelebs). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ. 

259. ɺʴʶʨʦʢ (Fringilla   montifringilla). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ,  

ʛʥʝʟʜʷʱʠʡʩʷ ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ʚʠʜ.  ʆʙʳʯʝʥ ʥʘ ʧʨʦʣʝʪʝ.  

260. ʆʙʳʢʥʦʚʝʥʥʘʷ ʟʝʣʝʥʫʰʢʘ (Chloris chloris). ʆʙʳʯʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ, ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ.  

261. ʏʠʞ (Spinus spinus). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ 

ʚʠʜ. 

262. ʏʝʨʥʦʛʦʣʦʚʳʡ ʱʝʛʦʣ (Carduelis carduelis). ʆʙʳʯʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ ʶʞʥʦʡ ʯʘʩʪʠ ʢʨʘʷ. 

263. ʂʦʥʦʧʣʷʥʢʘ (Acanthis cannabina). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ.  

264. ʆʙʳʢʥʦʚʝʥʥʘʷ ʯʝʯʸʪʢʘ (Acanthis  flammea). ɺ ʇʝʨʤʩʢʦʤ 

ʢʨʘʝ ʛʥʝʟʜʠʪʩʷ ʥʝʨʝʛʫʣʷʨʥʦ.  

265. ʆʙʳʢʥʦʚʝʥʥʘʷ ʯʝʯʝʚʠʮʘ (Carpodacus erythrinus). 

ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ. 

266. ɼʣʠʥʥʦʭʚʦʩʪʘʷ ʯʝʯʝʚʠʮʘ (Uragus sibiricus). ʅʘ 

ʪʝʨʨʠʪʦʨʠʶ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʧʝʨʠʦʜʠʯʝʩʢʠ ʟʘʣʝʪʘʝʪ ʠ ʥʝʨʝʛʫʣʷʨʥʦ 

ʟʠʤʫʝʪ. 

267. ʑʫʨ (Pinicola enucleator). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ 

ʚʠʜ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ ʢʨʘʷ.  

268. ʂʣʸʩʪ-ʩʦʩʥʦʚʠʢ (Loxia pytyopsittacus). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʟʘʣʝʪʥʳʡ ʚʦ ʚʨʝʤʷ ʢʦʯʝʚʦʢ ʚʠʜ.  

269. ʆʙʳʢʥʦʚʝʥʥʳʡ ʢʣʸʩʪ (Loxia  curvirostra). ʆʙʳʯʥʳʡ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ, ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ.  

270. ɹʝʣʦʢʨʳʣʳʡ ʢʣʸʩʪ (Loxia  leucoptera). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʥʝʨʝʛʫʣʷʨʥʦ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ ʩʝʚʝʨʥʦʡ ʧʦʣʦʚʠʥʳ ʨʝʛʠʦʥʘ.  

271. ʆʙʳʢʥʦʚʝʥʥʳʡ ʩʥʝʛʠʨʴ (Pyrrhula pyrrhula). ʆʙʳʯʥʳʡ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ, ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ.  

272. ʉʝʨʳʡ ʩʥʝʛʠʨʴ  (Pyrrhula cineracea). ʅʘ ʪʝʨʨʠʪʦʨʠʶ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʩʪʘʣ ʟʘʣʝʪʘʪʴ ʚ ʥʘʯʘʣʝ XXI  ʚʝʢʘ. 
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273. ʆʙʳʢʥʦʚʝʥʥʳʡ ʜʫʙʦʥʦʩ (Coccothraustes coccothraustes). ɺ 

ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʧʦʷʚʠʣʩʷ ʥʘ ʛʥʝʟʜʦʚʘʥʠʠ ʚ 70-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, 

ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ. 

ʉʝʤʝʡʩʪʚʦ ʆʚʩʷʥʢʦʚʳʝ, Emberizidae 

274. ʇʨʦʩʷʥʢʘ (Emberiza calandra). ʀʟʚʝʩʪʥʳ ʟʘʣʝʪʳ ʥʘ 

ʪʝʨʨʠʪʦʨʠʶ ʢʨʘʷ ʚ ʢʦʥʮʝ ʍʍ ʚʝʢʘ. 

275. ʆʙʳʢʥʦʚʝʥʥʘʷ ʦʚʩʷʥʢʘ (Emberiza  citrinella). ʆʙʳʯʥʳʡ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ, ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ.  

276. ɹʝʣʦʰʘʧʦʯʥʘʷ ʦʚʩʷʥʢʘ (Emberiza leucocephala). ʈʘʥʝʝ 

ʩʯʠʪʘʣʘʩʴ ʟʘʣʝʪʥʦʡ ʧʪʠʮʝʡ, ʩ ʢʦʥʮʘ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʥʝʨʝʛʫʣʷʨʥʦ 

ʛʥʝʟʜʠʪʩʷ.  

277. ʊʨʦʩʪʥʠʢʦʚʘʷ ʦʚʩʷʥʢʘ (Emberiza schoeniclus). ʆʙʳʯʥʳʡ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ, ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ.  

278. ʆʚʩʷʥʢʘ-ʨʝʤʝʟ (Emberiza  rustica). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ.  

279. ʆʚʩʷʥʢʘ-ʢʨʦʰʢʘ (Emberiza  pusilla). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ.  

280. ɼʫʙʨʦʚʥʠʢ (Emberiza  aureola). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ ʢʨʘʷ. 

281. ʉʘʜʦʚʘʷ ʦʚʩʷʥʢʘ (Emberiza hortulana). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʚʠʜ ʶʞʥʳʭ ʨʘʡʦʥʦʚ ʢʨʘʷ.  

282. ʇʦʜʦʨʦʞʥʠʢ (Calcarius lapponicus). ʀʟʚʝʩʪʥʳ ʩʣʫʯʘʠ 

ʛʥʝʟʜʦʚʘʥʠʷ ʚ ʛʦʨʥʳʭ ʪʫʥʜʨʘʭ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ ʢʨʘʷ.  

283. ʇʫʥʦʯʢʘ (Plectrophenax nivalis). ɺʩʪʨʝʯʘʝʪʩʷ ʚʦ ʚʨʝʤʷ 

ʧʨʦʣʝʪʘ ʠ ʥʘ ʟʠʤʦʚʢʘʭ.  

 

ʂʣʘʩʩ ʄʃɽʂʆʇʀʊɸʖʑʀɽ,  MAMMALIA  

ʆʪʨʷʜ ʅʘʩʝʢʦʤʦʷʜʥʳʝ,  Insectivora. ʉʝʤʝʡʩʪʚʦ ɽʞʦʚʳʝ,  

Erinaceidae 

1.ʆʙʳʢʥʦʚʝʥʥʳʡ ʸʞ (Erinaceus europaeus). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʚʠʜ ʶʞʥʦʡ ʯʘʩʪʠ ʢʨʘʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʝʛʦ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ 

ʂʦʯʝʚʩʢʦʤ ʠ ʀʣʴʠʥʩʢʦʤ ʨʘʡʦʥʘʭ, ʘ ʪʘʢʞʝ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ.ɹʝʨʝʟʥʠʢʠ. 

ʉʝʤʝʡʩʪʚʦ ʂʨʦʪʦʚʳʝ,  Talpidae  

2.ʆʙʳʢʥʦʚʝʥʥʳʡ ʢʨʦʪ (Talpa europaea). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ. ɺʩʪʨʝʯʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ, ʜʘʞʝ ʚ ʛʦʨʥʳʭ 

ʨʘʡʦʥʘʭ. 

ʉʝʤʝʡʩʪʚʦ ɺʳʭʫʭʦʣʝʚʳʝ,  Desmanidae   

3.ʈʫʩʩʢʘʷ ʚʳʭʫʭʦʣʴ (Desmana moschata). ɺʝʨʦʷʪʥʳ ʥʘʭʦʜʢʠ ʚ 

ʂʫʝʜʠʥʩʢʦʤ ʠ ʏʘʡʢʦʚʩʢʦʤ ʨʘʡʦʥʘʭ. ɿʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (II  ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ) ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (I). 

ʉʝʤʝʡʩʪʚʦ ɿʝʤʣʝʨʦʡʢʦʚʳʝ, Soricidae   
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4.ʆʙʳʢʥʦʚʝʥʥʘʷ ʙʫʨʦʟʫʙʢʘ (Sorex araneus). ʆʜʥʘ ʠʟ ʩʘʤʳʭ 

ʦʙʳʯʥʳʭ ʟʝʤʣʝʨʦʝʢ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ. 

5.ʉʨʝʜʥʷʷ ʙʫʨʦʟʫʙʢʘ (Sorex caecutiens). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ, ʥʦ ʯʠʩʣʝʥʥʦʩʪʴ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʯʝʤ 

ʦʙʳʢʥʦʚʝʥʥʦʡ. 

6.ʊʫʥʜʨʷʥʘʷ ʙʫʨʦʟʫʙʢʘ (Sorex tundrensis). ɺʝʨʦʷʪʥʦ ʦʙʠʪʘʥʠʝ ʚ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʢʨʘʷ. 

7.ʈʘʚʥʦʟʫʙʘʷ ʙʫʨʦʟʫʙʢʘ (Sorex isodon). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ. 

8.ʄʘʣʘʷ ʙʫʨʦʟʫʙʢʘ (Sorex minutus). ʄʘʣʦʯʠʩʣʝʥʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ. 

9.ʂʨʦʰʝʯʥʘʷ ʙʫʨʦʟʫʙʢʘ (Sorex minutissimus). ʐʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ, ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ  ʚʠʜ. 

10.ɺʦʜʷʥʘʷ ʢʫʪʦʨʘ (Neomys fodiens). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ. 

 ʆʪʨʷʜ ʈʫʢʦʢʨʳʣʳʝ, Chiroptera. ʉʝʤʝʡʩʪʚʦ ɻʣʘʜʢʦʥʦʩʳʝ ʠʣʠ 

ʆʙʳʢʥʦʚʝʥʥʳʝ ʣʝʪʫʯʠʝ ʤʳʰʠ, Vespertilionidae   

11.ʆʙʳʢʥʦʚʝʥʥʘʷ ʥʦʯʥʠʮʘ ʠʣʠ ʥʦʯʥʠʮʘ ɹʨʘʥʜʪʘ (Myotis 

brandti). ɼʦʣʛʦʝ ʚʨʝʤʷ ʦʙʳʢʥʦʚʝʥʥʫʶ ʥʦʯʥʠʮʫ ʠ ʫʩʘʪʫʶ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʢʘʢ ʦʜʠʥ ʚʠʜ ï ʫʩʘʪʘʷ ʥʦʯʥʠʮʘ. ɺʥʝʰʥʝ ʟʚʝʨʴʢʠ ʦʯʝʥʴ 

ʧʦʭʦʞʠ. ʉ ʩʝʨʝʜʠʥʳ 80-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʦʥʠ ʩʯʠʪʘʶʪʩʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʚʠʜʘʤʠ. ʆʙʳʢʥʦʚʝʥʥʘʷ ʥʦʯʥʠʮʘ ʷʚʣʷʝʪʩʷ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ  ʚʠʜʦʤ. 

12.ʋʩʘʪʘʷ ʥʦʯʥʠʮʘ (Myotis mystacinus). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ. ɿʚʝʨʝʢ ʩ ʨʘʟʦʨʚʘʥʥʳʤ ʘʨʝʘʣʦʤ, ʢʨʦʤʝ 

ʋʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʂʘʚʢʘʟʝ, 

ʚ ʊʫʚʝ ʠ ɿʘʙʘʡʢʘʣʴʝ. ɿʘʥʝʩʝʥʘ ʚ ʇʨʠʣʦʞʝʥʠʝ ʢ ʂʨʘʩʥʦʡ ʢʥʠʛʝ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. 

13.ʇʨʫʜʦʚʘʷ ʥʦʯʥʠʮʘ (Myotis dasycneme). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʚʠʜ, ʇʝʨʤʩʢʠʡ ʢʨʘʡ ʧʦʣʥʦʩʪʴʶ ʚʭʦʜʠʪ ʚ ʘʨʝʘʣ ʞʠʚʦʪʥʦʛʦ. 

14.ɺʦʜʷʥʘʷ ʥʦʯʥʠʮʘ (Myotis daubentoni). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʚʠʜ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ. 

15.ɹʫʨʳʡ ʫʰʘʥ (Plecotus auritus). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ. 

16.ʃʝʩʥʦʡ ʥʝʪʦʧʳʨʴ (Pipistrellus nathusii). ʄʘʣʦʯʠʩʣʝʥʥʳʡ 

ʚʠʜ,  ʠʟʚʝʩʪʥʳ ʝʜʠʥʠʯʥʳʝ ʥʘʭʦʜʢʠ ʚ ʏʘʡʢʦʚʩʢʦʤ ʨʘʡʦʥʝ. 

17.ʈʳʞʘʷ ʚʝʯʝʨʥʠʮʘ (Nyctalus noctula). ʆʙʳʯʥʳʡ ʚʠʜ ʶʞʥʦʡ 

ʧʦʣʦʚʠʥʳ ʢʨʘʷ. 

18.ʉʝʚʝʨʥʳʡ ʢʦʞʘʥʦʢ (Eptesicus nilssoni). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ. ɿʘʥʝʩʝʥ ʚ ʇʨʠʣʦʞʝʥʠʝ ʢ ʂʨʘʩʥʦʡ 

ʢʥʠʛʝ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. 
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19.ɼʚʫʭʮʚʝʪʥʳʡ ʢʦʞʘʥ (Vespertilio murinus). 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ. 

ʆʪʨʷʜ ɿʘʡʮʝʦʙʨʘʟʥʳʝ,  Lagomorfa. ʉʝʤʝʡʩʪʚʦ ɿʘʡʮʝʚʳʝ,  

Lepʦridae 

20.ɿʘʷʮ-ʙʝʣʷʢ (Lepus timidus). ʆʙʳʯʥʳʡ, ʧʨʦʤʳʩʣʦʚʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ, ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʚ ʢʨʘʝ ʥʘʩʯʠʪʳʚʘʣʠ 67,0ï160,0 

ʪʳʩ. ʦʩʦʙʝʡ. 

21.ɿʘʷʮ-ʨʫʩʘʢ (Lepus europaeus). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ 

ʶʞʥʦʡ ʯʘʩʪʠ ʢʨʘʷ. ɺ 40-ʝ ï 50-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʦʩʚʦʠʣ ʚʩʶ 

ʪʝʨʨʠʪʦʨʠʶ ʨʝʛʠʦʥʘ ʠ ʚʩʪʨʝʯʘʣʩʷ ʜʦ ʰʠʨʦʪʳ ʧ.ɻʘʡʥʳ ʠ ʛ.ʏʝʨʜʳʥʴ. 

ʇʦʩʣʝ ʟʘʨʘʩʪʘʥʠʷ ʚʳʨʫʙʦʢ ʩʝʚʝʨʥʘʷ ʛʨʘʥʠʮʘ ʧʝʨʝʤʝʩʪʠʣʘʩʴ ʥʘ ʶʛ.  

ʆʪʨʷʜ ɻʨʳʟʫʥʳ, Rodentia. ʉʝʤʝʡʩʪʚʦ ʃʝʪʷʛʦʚʳʝ, Pteromyidae 

22.ʃʝʪʷʛʘ (Pteromys volans). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ. ʋʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʜʥʝʚʦʢ ʠ 

ʨʘʟʤʥʦʞʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʛʥʝʟʜʦʚʴʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʦʢʨʘʠʥʝ 

ʛ.ʇʝʨʤʠ. 

ʉʝʤʝʡʩʪʚʦɹʝʣʠʯʴʠ,  Sciuridae 

23.ʆʙʳʢʥʦʚʝʥʥʘʷ ʙʝʣʢʘ (Sciurus vulgaris). ʆʙʳʯʥʳʡ, 

ʧʨʦʤʳʩʣʦʚʳʡ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ. ʏʠʩʣʝʥʥʦʩʪʴ 

ʧʦʜʚʝʨʞʝʥʘ ʨʝʟʢʠʤ ʢʦʣʝʙʘʥʠʷʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʞʘʷ ʰʠʰʝʢ 

ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 120,0 ï 400,0 ʪʳʩ. 

ʦʩʦʙʝʡ. 

24.ɸʟʠʘʪʩʢʠʡ ʙʫʨʫʥʜʫʢ (Tamias sibiricus). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ, ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ 

ʨʘʡʦʥʘʭ ʢʨʘʷ. 

ʉʝʤʝʡʩʪʚʦɹʦʙʨʦʚʳʝ, Castoridae 

25. ʆʙʳʢʥʦʚʝʥʥʳʡ (ʨʝʯʥʦʡ) ʙʦʙʨ (Castor fiber). ʆʙʳʯʥʳʡ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ. ʆʙʠʪʘʝʪ ʢʘʢ ʥʘ ʨʘʚʥʠʥʥʳʭ, ʪʘʢ ʠ 

ʛʦʨʥʳʭ ʨʝʢʘʭ. ɺ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ 

ʯʠʩʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 9,0 ï 12,0 ʪʳʩ. ʦʩʦʙʝʡ.  

ʉʝʤʝʡʩʪʚʦ ʉʦʥʠʝʚʳʝ, Gliridae 

26.ʉʘʜʦʚʘʷ ʩʦʥʷ (Eleomys quercinus). ɺʝʨʦʷʪʥʳ ʥʘʭʦʜʢʠ 

ʟʚʝʨʴʢʘ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʢʨʘʷ: ʚ ʏʘʡʢʦʚʩʢʦʤ ʠ ʂʫʝʜʠʥʩʢʦʤ 

ʨʘʡʦʥʘʭ. 

27.ʃʝʩʥʘʷ ʩʦʥʷ (Dryomis nitedula). ɺʧʦʣʥʝ ʚʝʨʦʷʪʥʦ ʦʙʠʪʘʥʠʝ 

ʟʚʝʨʴʢʘ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ. 

ʉʝʤʝʡʩʪʚʦʊʫʰʢʘʥʯʠʢʦʚʳʝ, Dipodidae 

28.ʃʝʩʥʘʷ ʤʳʰʦʚʢʘ (Sicista betulina). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ, 

ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʢʨʘʷ ʧʦ ʢʨʘʷʤ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ. 

 

ʉʝʤʝʡʩʪʚʦ ʄʳʰʠʥʳʝ, Muridae 
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29.ʄʘʣʘʷ ʣʝʩʥʘʷ ʤʳʰʴ (Apodemus uralensis). ʆʙʳʯʥʳʡ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚ ʶʞʥʦʡ ʧʦʣʦʚʠʥʝ ʢʨʘʷ ʚʠʜ. ɼʦ ʩʝʨʝʜʠʥʳ 80-ʭ 

ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ 

ʦʙʠʪʘʝʪ ʣʝʩʥʘʷ ʤʳʰʴ (Apodemus sylvaticus). ɺ ʧʦʩʣʝʜʫʶʱʝʝ ʚʨʝʤʷ 

ʩʠʩʪʝʤʘʪʠʢʠ ʚʳʜʝʣʷʶʪ ʤʘʣʫʶ ʣʝʩʥʫʶ ʤʳʰʴ (Apodemus uralensis), 

ʦʙʠʪʘʶʱʫʶ ʥʘ ʋʨʘʣʝ, ʉʠʙʠʨʠ, ʂʘʚʢʘʟʝ, ɸʣʪʘʝ ʠ ʙʦʣʴʰʫʶ ʣʝʩʥʫʶ 

ʤʳʰʴ (Apodemus sylvaticus), ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʚʩʪʨʝʯʝʥʘ ʚ ɹʨʷʥʩʢʦʡ 

ʠ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʷʭ.  

30.ɾʝʣʪʦʛʦʨʣʘʷ ʤʳʰʴ (Apodemus flavicollis). ʊʠʧʠʯʥʳʡ 

ʦʙʠʪʘʪʝʣʴ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ. ɺ ʢʨʘʝ ʠʟʚʝʩʪʥʳ 

ʝʜʠʥʠʯʥʳʝ ʥʘʭʦʜʢʠ ʚ ʏʘʡʢʦʚʩʢʦʤ ʨʘʡʦʥʝ. 

31.ʇʦʣʝʚʘʷ ʤʳʰʴ (Apodemus agrarius). ʆʙʳʯʥʳʡ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʢʨʘʷ ʚʠʜ. ʉʚʷʟʘʥʘ ʩ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʫʛʦʜʴʷʤʠ. 

32.ɼʦʤʦʚʘʷ ʤʳʰʴ (Mus musculus). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ. ɺ ʫʩʣʦʚʠʷʭ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʧʦʣʷʭ ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

33.ʄʳʰ-ɹʤʘʣʶʪʢʘ (Micromys minutus). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ, ʧʨʠʫʨʦʯʝʥʥʳʡ ʢ ʦʪʢʨʳʪʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʘʤ. 

34.ʉʝʨʘʷ ʢʨʳʩʘ (ʧʘʩʶʢ) (Rattus norvegicus). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ, ʦʙʠʪʘʝʪ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʩʪʨʦʡʢʘʭ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʴʷʭ. 

ʉʝʤʝʡʩʪʚʦ ʍʦʤʷʯʴʠ,  Cricetidae 

35.ʆʙʳʢʥʦʚʝʥʥʳʡ ʭʦʤʷʢ (Cricetus cricetus). ʆʙʳʯʥʳʡ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʢʨʘʷ ʚʠʜ, ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. 

36.ʆʥʜʘʪʨʘ (ʤʫʩʢʫʩʥʘʷ ʢʨʳʩʘ) (Ondatra zibethica). ʆʙʳʯʥʳʡ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ. ʅʘ ʪʝʨʨʠʪʦʨʠʶ ʉʉʉʈ ʟʚʝʨʝʢ ʙʳʣ 

ʟʘʚʝʟʝʥ ʠʟ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʚ 1928 ʛ., ʚ ʇʝʨʤʩʢʫʶ ʦʙʣʘʩʪʴ ï 1940 ʛ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʛʦʨʥʳʭ 

ʨʘʡʦʥʦʚ. ʏʠʩʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 20-27 ʪʳʩ. ʦʩʦʙʝʡ.  

37.ʂʨʘʩʥʦ-ʩʝʨʘʷ ʧʦʣʝʚʢʘ (Clethrionomys rufocanus). ʆʙʳʯʥʳʡ 

ʚʠʜ ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ ʢʨʘʷ, ʪʠʧʠʯʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʛʦʨʥʦʡ ʪʘʡʛʠ. 

38.ʈʳʞʘʷ ʧʦʣʝʚʢʘ (Clethrionomys glareolus). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ, ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ. 

39.ʂʨʘʩʥʘʷ ʧʦʣʝʚʢʘ (ʩʠʙʠʨʩʢʘʷ) (Clethrionomys rutilus). 

ʆʙʳʯʥʳʡ ʚʠʜ ʚʦʩʪʦʯʥʳʭ ʠ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ ʢʨʘʷ. 

40.ʃʝʩʥʦʡ ʣʝʤʤʠʥʛ (Myopus shisticolor). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʚʠʜ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ ʨʝʛʠʦʥʘ, ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʛʦʨʥʳʭ ʪʫʥʜʨ. 
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41.ɺʦʜʷʥʘʷ ʧʦʣʝʚʢʘ (ʚʦʜʷʥʘʷ ʢʨʳʩʘ) (Arvicola terrestris). 

ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ. ʇʨʝʜʧʦʯʠʪʘʝʪ ʙʝʨʝʛʘ 

ʨʘʟʣʠʯʥʳʭ ʚʦʜʦʸʤʦʚ, ʤʦʞʝʪ ʞʠʪʴ ʜʘʣʝʢʦ ʦʪ ʚʦʜʳ, ʚ ʧʨʝʜʝʣʘʭ ʩʳʨʳʭ 

ʫʯʘʩʪʢʦʚ ʛʦʨʥʳʭ ʪʫʥʜʨ. 

42.ʋʟʢʦʯʝʨʝʧʥʘʷ ʧʦʣʝʚʢʘ (Microtus gregalis). ʍʘʨʘʢʪʝʨʥʳʡ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʩʪʝʧʥʦʡ ʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ. ɺ ʇʝʨʤʩʢʦʤ ʢʨʘʝ 

ʠʟʚʝʩʪʥʳ ʝʜʠʥʠʯʥʳʝ ʚʩʪʨʝʯʠ ʚ ʂʠʰʝʨʪʩʢʦʤ ʨʘʡʦʥʝ. ʇʦʣʝʚʢʘ ʙʳʣʘ 

ʥʘʡʜʝʥʘ ʩʨʝʜʠ ʜʦʙʳʯʠ ʫʰʘʩʪʦʡ ʩʦʚʳ. 

43.ʇʦʣʝʚʢʘ-ʵʢʦʥʦʤʢʘ (Microtus oeconomus). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ, ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ, ʛʜʝ ʠʤʝʶʪʩʷ 

ʚʣʘʞʥʳʝ ʦʪʢʨʳʪʳʝ ʫʯʘʩʪʢʠ, ʚʧʣʦʪʴ ʜʦ ʛʦʨʥʳʭ ʪʫʥʜʨ. 

44.ʇʘʰʝʥʥʘʷ (ʪʝʤʥʘʷ) ʧʦʣʝʚʢʘ (Microtus agrestis). ʆʙʳʯʥʳʡ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʝʜʳʜʫʱʠʡ ʟʚʝʨʝʢ 

ʦʙʠʪʘʝʪ ʚʦ ʚʣʘʞʥʳʭ ʙʠʦʪʦʧʘʭ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʧʦʚʩʝʤʝʩʪʥʦ. 

45.ʆʙʳʢʥʦʚʝʥʥʘʷ ʧʦʣʝʚʢʘ (Microtus arvalis). ʆʙʳʯʥʳʡ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ. ʊʷʛʦʪʝʝʪ ʢ ʩʝʣʴʭʦʟʫʛʦʜʴʷʤ ʠ 

ʦʪʢʨʳʪʳʤ ʧʦʡʤʝʥʥʳʤ ʫʯʘʩʪʢʘʤ. 

ʆʪʨʷʜ ʍʠʱʥʳʝ, Carnivora. ʉʝʤʝʡʩʪʚʦ ʇʩʦʚʳʝ (ʉʦʙʘʯʴʠ ),  

Canidae 

46.ɽʥʦʪʦʚʠʜʥʘʷ ʩʦʙʘʢʘ (Nyctereutes procyonoides). 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ. ɺ 50-ʝ ʛʦʜʳ 

ʩʦʙʘʢʫ ʟʘʚʝʟʣʠ ʠʟ ɸʤʫʨʦ-ʋʩʩʫʨʠʡʩʢʦʛʦ ʢʨʘʷ ʚ ɹʘʰʢʠʨʠʶ, ʋʜʤʫʨʪʠʶ, 

ʏʝʣʷʙʠʥʩʢʫʶ ʦʙʣʘʩʪʴ ʠ ʈʝʩʧʫʙʣʠʢʫ ʂʦʤʠ. ɺ ʇʝʨʤʩʢʫʶ ʦʙʣʘʩʪʴ 

ʟʚʝʨʴʢʘ ʩʧʝʮʠʘʣʴʥʦ ʥʝ ʟʘʚʦʟʠʣʠ, ʦʥ ʩʘʤ ʧʨʦʥʠʢ ʠʟ ʩʦʩʝʜʥʠʭ 

ʪʝʨʨʠʪʦʨʠʡ, ʛʜʝ ʝʛʦ ʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʣʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ ʥʘʩʯʠʪʳʚʘʶʪ 2,0 ï 3,0 ʪʳʩ. ʦʩʦʙʝʡ. 

47.ɺʦʣʢ (Canis lupus). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  

ʚʠʜ. ʏʠʩʣʝʥʥʦʩʪʴ ʚ ʢʨʘʝ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,14 ʜʦ 0,67 

ʪʳʩ. ʦʩʦʙʝʡ. 

48.ʇʝʩʝʮ (Alopex lagopus). ʊʠʧʠʯʥʳʡ ʦʙʠʪʘʪʝʣʴ ʪʫʥʜʨʳ. ɺ 

ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʠʟʚʝʩʪʥʳ ʝʜʠʥʠʯʥʳʝ ʨʝʛʠʩʪʨʘʮʠʠ ʞʠʚʦʪʥʳʭ ʚ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ: ʏʝʨʜʳʥʩʢʦʤ ʠ ʂʨʘʩʥʦʚʠʰʝʨʩʢʦʤ, ʘ ʪʘʢʞʝ ʚ 

ʟʘʧʦʚʝʜʥʠʢʝ çɹʘʩʝʛʠè. 

49.ʆʙʳʢʥʦʚʝʥʥʘʷ ʣʠʩʠʮʘ (Vulpes vulpes). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ. ɺ ʨʘʟʥʳʝ ʛʦʜʳ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 3,0 ï 

9,0 ʪʳʩ. ʦʩʦʙʝʡ.  

ʉʝʤʝʡʩʪʚʦ ʄʝʜʚʝʞʴʠ,  Ursidae 

50.ɹʫʨʳʡ ʤʝʜʚʝʜʴ (Ursus arctos). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ. ɺʩʪʨʝʯʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ, ʢʘʢ ʚ ʶʞʥʳʭ, ʪʘʢ ʠ 

ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ʢʨʘʷ. ʏʠʩʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 4,5 ï 5,5 ʪʳʩ. ʦʩʦʙʝʡ. 

ʉʝʤʝʡʩʪʚʦ ʂʫʥʴʠ,  Mustelidae 
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51.ʉʦʙʦʣʴ (Martes zibellina). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʟʚʝʨʝʢ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʢʨʘʷ. ʏʠʩʣʝʥʥʦʩʪʴ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,012 ʜʦ 0,050 ʪʳʩ. 

ʦʩʦʙʝʡ. ʉʠʙʠʨʩʢʠʡ ʚʠʜ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʋʨʘʣʴʩʢʠʡ ʭʨʝʙʝʪ ʷʚʣʷʝʪʩʷ  

ʛʨʘʥʠʮʝʡ ʘʨʝʘʣʦʚ ʩʦʙʦʣʷ ʠ ʢʫʥʠʮʳ (ʝʚʨʦʧʝʡʩʢʠʡ ʚʠʜ). 

52.ʃʝʩʥʘʷ ʢʫʥʠʮʘ (Martes martes). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ. ʏʠʩʣʝʥʥʦʩʪʴ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʤʦʞʝʪ 

ʠʟʤʝʥʷʪʴʩʷ ʦʪ  6,0 ʜʦ 14,0 ʪʳʩ. ʦʩʦʙʝʡ. 

53.ʈʦʩʦʤʘʭʘ (Gulo gulo). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ ʩʝʚʝʨʥʳʭ 

ʨʘʡʦʥʦʚ ʢʨʘʷ, ʯʠʩʣʝʥʥʦʩʪʴ ʝʸ ʥʝʚʝʣʠʢʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 0,025 ï 0,200 

ʪʳʩ.ʦʩʦʙʝʡ. 

54.ɻʦʨʥʦʩʪʘʡ (Mustela erminea). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ, ʧʨʝʜʧʦʯʠʪʘʝʪ ʧʦʡʤʳ ʨʝʢ ʠ ʨʫʯʴʝʚ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʚ ʢʨʘʝ ʩʦʩʪʘʚʣʷʝʪ 0,72 ï 6,95 ʪʳʩ. ʦʩʦʙʝʡ. 

55.ʃʘʩʢʘ (Mustela nivalis). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  

ʚʠʜ, ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ, ʥʦ ʠʟʙʝʛʘʝʪ ʩʧʣʦʰʥʳʭ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ. 

56.ʂʦʣʦʥʦʢ (Mustela sibirica). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʢʨʘʷ. ɺ ʨʝʛʠʦʥʝ ʦʙʠʪʘʝʪ ʧʦʨʷʜʢʘ 1,1 ï 6,4 ʪʳʩ. ʦʩʦʙʝʡ. 

57.ɽʚʨʦʧʝʡʩʢʘʷ ʥʦʨʢʘ (Mustela lutreola). ʈʝʜʢʠʡ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ ʚʠʜ, ʯʠʩʣʝʥʥʦʩʪʴ ʥʝ 

ʠʟʚʝʩʪʥʘ. ɿʘʥʝʩʝʥʘ ʚ ʇʨʠʣʦʞʝʥʠʝ  ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. 

58.ɸʤʝʨʠʢʘʥʩʢʘʷ ʥʦʨʢʘ (Mustela vison). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ. ɺ ʇʨʠʢʘʤʴʝ ʧʦʷʚʠʣʘʩʴ ʚ ʢʦʥʮʝ 60-ʭ ï ʥʘʯʘʣʝ 

70-ʭ ʛʦʜʦʚ ʨʘʩʩʝʣʷʷʩʴ ʠʟ ɹʘʰʢʠʨʠʠ. ʂ ʢʦʥʮʫ 80-ʭ ʵʪʦʪ ʟʚʝʨʝʢ ʦʩʚʦʠʣ 

ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʇʝʨʤʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʛʦ 

ʯʠʩʣʝʥʥʦʩʪʴ ʦʮʝʥʠʚʘʝʪʩʷ ʚ  17,0 ï 22,0 ʪʳʩ. ʦʩʦʙʝʡ. 

59.ʏʝʨʥʳʡ (ʣʝʩʥʦʡ) ʭʦʨʴ (Mustela putorius). 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ, ʥʦ ʯʘʱʝ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ, ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 0,01 ï 0,14 

ʪʳʩ. ʦʩʦʙʝʡ. 

60.ʉʚʝʪʣʳʡ (ʩʪʝʧʥʦʡ) ʭʦʨʴ (Mustela eversmanni). 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ  ʨʝʛʠʩʪʨʘʮʠʠ ʟʚʝʨʴʢʘ ʦʪʥʦʩʷʪʩʷ ʪʦʣʴʢʦ ʢ ʶʞʥʳʤ  

ʨʘʡʦʥʘʤ ʢʨʘʷ. 

61.ɹʘʨʩʫʢ (Meles meles). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  

ʚʠʜ. ɺ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ʤʘʣʦʯʠʩʣʝʥ. ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 3,0 ï 4,0 ʪʳʩ. ʦʩʦʙʝʡ. 

62.ʈʝʯʥʘʷ ʚʳʜʨʘ (Lutra lutra). ɺ ʇʨʠʢʘʤʴʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ 

ʦʯʝʥʴ ʰʠʨʦʢʦ, ʥʦ ʯʠʩʣʝʥʥʦʩʪʴ ʝʸ ʥʝʚʝʣʠʢʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 1,5 ï 2,0 ʪʳʩ. 

ʦʩʦʙʝʡ. 

ʉʝʤʝʡʩʪʚʦ ʂʦʰʘʯʴʠ,  Felidae 
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63.ʈʳʩʴ (Felis lynx). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʠʜ. ʏʠʩʣʝʥʥʦʩʪʴ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ 

ʩʦʢʨʘʪʠʣʘʩʴ ʩ  1,5 ï 2,5 ʜʦ 0,8 ʪʳʩ. ʦʩʦʙʝʡ. 

ʆʪʨʷʜ ʇʘʨʥʦʢʦʧʳʪʥʳʝ  (ʇʘʨʥʦʧʘʣʳʝ), Artyodactyla. 

ʉʝʤʝʡʩʪʚʦ ʉʚʠʥʳʝ,  Suidae 

64.ʂʘʙʘʥ (Sus scrofa). ɺ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʧʦʷʚʠʣʩʷ ʚ ʥʘʯʘʣʝ 70-ʭ 

ʛʦʜʦʚ ʍʍ ʚʝʢʘ. ʆʙʳʯʥʳʡ ʚʠʜ ʶʞʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ. ʃʝʪʦʤ ʚʩʪʨʝʯʘʝʪʩʷ 

ʠ ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ. ʏʠʩʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 0,92 ï 2,78 ʪʳʩ. ʦʩʦʙʝʡ. 

ʉʝʤʝʡʩʪʚʦ ʆʣʝʥʴʠ,  Cervidae 

65.ʉʠʙʠʨʩʢʘʷ ʢʦʩʫʣʷ (Capreolus pygargus). ʀʟʚʝʩʪʥʳ 

ʝʜʠʥʠʯʥʳʝ ʨʝʛʠʩʪʨʘʮʠʠ ʞʠʚʦʪʥʳʭ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ ʢʨʘʷ: 

ʂʫʝʜʠʥʩʢʦʤ ʠ ʏʝʨʥʫʰʝʥʩʢʦʤ. ʅʘʠʙʦʣʝʝ ʩʝʚʝʨʥʳʝ ʟʘʭʦʜʳ ʦʪʤʝʯʘʣʠ ʚ 

ɻʦʨʥʦʟʘʚʦʜʩʢʦʤ ʨʘʡʦʥʝ. 

66.ʃʦʩʴ (Alces alces). ʆʙʳʯʥʳʡ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  

ʚʠʜ. ɺ ʧʦʩʣʝʜʥʠʝ 10-15 ʣʝʪ ʯʠʩʣʝʥʥʦʩʪʴ ʟʚʝʨʷ ʩʦʢʨʘʪʠʣʘʩʴ ʧʦʯʪʠ ʚ ʪʨʠ 

ʨʘʟʘ: ʩ 35,0 ʪʳʩ. ʦʩʦʙʝʡ ʚ 1990 ʛ. ʜʦ  13,5 ʚ 1997 ʛʦʜʫ. ɺ ʧʝʨʚʦʝ 

ʜʝʩʷʪʠʣʝʪʠʝ   ʍʍI ʚʝʢʘ ʦʥʘ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 17,5 ʪʳʩ. ʦʩʦʙʝʡ. 

67.ʉʝʚʝʨʥʳʡ ʦʣʝʥʴ (Rangifer tarandus). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ 

ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ ʢʨʘʷ: ʂʨʘʩʥʦʚʠʰʝʨʩʢʦʛʦ, ʏʝʨʜʳʥʩʢʦʛʦ ʠ ɻʘʡʥʩʢʦʛʦ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʧʦ ʵʢʩʧʝʨʪʥʳʤ ʦʮʝʥʢʘʤ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 100 ʦʩʦʙʝʡ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘʟʝʤʥʳʭ ʧʦʟʚʦʥʦʯʥʳʭ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʦ 

366-ʶ ʚʠʜʘʤʠ. ʆʩʦʙʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʝʛʠʦʥʘ ʠ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʦʧʨʝʜʝʣʷʝʪ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ 

ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʩʠʙʠʨʩʢʦʡ ʠ 

ʝʚʨʦʧʝʡʩʢʦʡ ʬʘʫʥ, ʶʞʥʳʤʠ ʠ ʩʝʚʝʨʥʳʤʠ ʚʠʜʘʤʠ. ɺ ʧʦʩʣʝʜʥʝʝ 20-30 

ʣʝʪ ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʨʝʛʠʦʥ ʶʞʥʳʭ 

ʣʝʩʦʩʪʝʧʥʳʭ ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʫʚʝʨʝʥʥʦ ʦʩʚʘʠʚʘʶʪ ʪʝʨʨʠʪʦʨʠʶ 

ʇʝʨʤʩʢʦʛʦ ʇʨʠʢʘʤʴʷ. 
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The route and the content of a new integrated sightseeing tour in Perm Krai 

are described. 

Keywords: ecological trail, complex excursion, Perm Krai. 

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʣʝʪʥʝʡ ʰʢʦʣʳ 

çɻʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʇʨʠʫʨʘʣʴʷè, ʧʦʤʠʤʦ ʧʨʦʯʠʭ ʷʚʣʷʣʦʩʴ 

ʪʦ, ʯʪʦ ʝʸ ʩʣʫʰʘʪʝʣʠ ʠʤʝʣʠ ʚʝʩʴʤʘ ʨʘʟʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʘʤʦʡ 

ʧʨʠʨʦʜʝ ʇʨʠʫʨʘʣʴʷ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʣʦʚʠʥʘ ʩʣʫʰʘʪʝʣʝʡ ï ʩʪʫʜʝʥʪʳ 

ʇɻʅʀʋ ï ʠʤʝʶʪ ʦ ʥʝʡ ʜʦʚʦʣʴʥʦ ʠʩʯʝʨʧʳʚʘʶʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʪʦ ʫ 

ʛʦʩʪʝʡ ï ʩʪʫʜʝʥʪʦʚ ʠʟ ʄʦʩʢʚʳ, ʆʢʩʬʦʨʜʘ, ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʀʪʘʣʠʠ ï ʦʥʦ 

ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʧʦʚʝʨʭʥʦʩʪʥʦ. ʇʦʵʪʦʤʫ, ʧʨʝʞʜʝ ʯʝʤ ʛʦʚʦʨʠʪʴ 

ʦʙ ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʧʨʠʨʦʜʫ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʩʦʩʪʘʚʠʪʴ ʥʝʢʦʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʘ ʫʯʝʙʥʦ-

ʥʘʫʯʥʦʡ ʙʘʟʝ ʇɻʅʀʋ çʇʨʝʜʫʨʘʣʴʝè ʜʣʷ ʧʨʠʝʟʞʠʭ ʩʣʫʰʘʪʝʣʝʡ ʰʢʦʣʳ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʟʥʘʢʦʤʠʪʝʣʴʥʘʷ ʵʢʩʢʫʨʩʠʷ. 

 ʇʨʠ ʚʳʨʘʙʦʪʢʝ ʤʘʨʰʨʫʪʘ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ:  

ï ʧʨʝʜʩʪʘʚʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦ ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʨʝʛʠʦʥʘ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʢʘʞʫʱʝʝʩʷ 

ʦʜʥʦʦʙʨʘʟʠʝ ʫʨʘʣʴʩʢʦʡ ʧʨʠʨʦʜʳ, ʦʥʘ ʚʝʩʴʤʘ ʙʦʛʘʪʘ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʲʝʢʪʦʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ, ʯʪʦ 

ʰʢʦʣʘ çɻʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʇʨʠʫʨʘʣʴʷè ʠʤʝʝʪ ʙʦʣʴʰʠʝ 

ʧʝʨʩʧʝʢʪʠʚʳ; 

ï ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʛʝʦʣʦʛʠʯʝʩʢʦʝ, ʧʦʯʚʝʥʥʦʝ, ʙʦʪʘʥʠʯʝʩʢʦʝ, 

ʟʦʦʣʦʛʠʯʝʩʢʦʝ, ʣʘʥʜʰʘʬʪʥʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ; 

ï ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ 

çʙʨʝʥʜʦʚè ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ï ʧʨʦʷʚʣʝʥʠʷ ʇʝʨʤʩʢʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ; 

ï ʫʯʝʩʪʴ ʥʝ ʣʫʯʰʠʝ ʜʣʷ ʙʦʪʘʥʠʯʝʩʢʠʭ, ʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʜʣʷ 

ʟʦʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʩʨʦʢʠ (ʥʘʯʘʣʦ ʘʚʛʫʩʪʘ), ʫʩʫʛʫʙʣʸʥʥʳʝ 

ʘʥʦʤʘʣʴʥʦ ʞʘʨʢʠʤ ʣʝʪʦʤ; 
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ï ʫʯʝʩʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʨʘʟʥʦʨʦʜʥʦʩʪʴ 

ʫʯʘʩʪʥʠʢʦʚ; 

ï ʫʯʝʩʪʴ ʷʟʳʢʦʚʳʝ ʩʣʦʞʥʦʩʪʠ; 

ï ʧʦʣʫʯʠʪʴ ʦʙʱʝʝ ʧʦʟʠʪʠʚʥʦʝ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʚʧʝʯʘʪʣʝʥʠʝ 

ʩʣʫʰʘʪʝʣʝʡ ʰʢʦʣʳ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʨʘʙʦʪʳ ʢʘʢ ʟʘʣʦʛ ʝʸ ʜʘʣʴʥʝʡʰʝʛʦ 

ʫʩʧʝʭʘ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʙʳʣ ʠʟʙʨʘʥ ʩʣʝʜʫʶʱʠʡ ʤʘʨʰʨʫʪ: 

ʋʅɹ çʇʨʝʜʫʨʘʣʴʝè ï ʩʝʣʦ ʇʦʩʘʜ (15 ʢʤ ʧʝʰʢʦʤ) ï ʛʦʨʘ ʃʦʙʘʯ (5 

ʢʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ) ï ʩʝʣʦ ʋʩʪʴ-ʂʠʰʝʨʪʴ (9 ʢʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ) ï 

ʩʪʘʥʮʠʷ ʂʘʤʘʠ (6 ʢʤ ʧʦʝʟʜʦʤ) ï ʋʅɹ çʇʨʝʜʫʨʘʣʴʝè (ʧʝʨʝʧʨʘʚʘ ʯʝʨʝʟ 

ʨʝʢʫ ʉʳʣʚʘ ʥʘ ʣʦʜʢʘʭ). ʆʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʢʩʢʫʨʩʠʠ ï ʦʢʦʣʦ 

7 ʯʘʩʦʚ.  

ʊʘʢʦʡ ʤʘʨʰʨʫʪ ʧʦʟʚʦʣʠʣ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦ ʚʩʝʤʠ 

ʪʠʧʘʤʠ ʙʠʦʪʦʧʦʚ ʨʝʛʠʦʥʘ: ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʣʝʩʦʚ, ʣʫʛʦʚ, ʚʦʜʦʸʤʦʚ 

(ʨʝʢʠ ʉʳʣʚʘ, ʂʠʰʝʨʪʢʘ, ʦʟʸʨʘ: ʩʪʘʨʠʯʥʳʝ ï ʦʟʝʨʦ ʃʦʧʘʝʚʦ, ʦʟʸʨʘ ʚ 

ʩʝʣʝ ʂʠʰʝʨʪʴ, ʘ ʪʘʢʞʝ ʢʘʨʩʪʦʚʦʝ ï ʄʦʣʝʙʥʦʝ). ɹʳʣʠ ʦʩʤʦʪʨʝʥʳ 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ï ʥʝʢʦʪʦʨʳʝ ʂʘʤʘʡʩʢʠʝ ʟʫʙʮʳ (ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ, ʇʝʨʚʳʡ ʠ ɺʪʦʨʦʡ ɹʘʩʪʠʦʥʳ), ʠʟʚʝʩʪʥʷʢʦʚʳʝ ʚʳʭʦʜʳ ʫ 

ʩʝʣʘ ʇʦʩʘʜ, ʛʦʨʘ ʃʦʙʘʯ (ʛʜʝ ʢʨʦʤʝ ʧʨʦʯʝʛʦ, ʧʨʝʜʩʪʘʚʣʝʥ ʧʘʤʷʪʥʠʢ 

ʧʘʣʝʦʣʠʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ). ʇʨʠ ʵʪʦʤ ʙʳʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʠʜʝʪʴ 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʫ ʨʘʟʥʳʭ ʪʠʧʦʚ ʠ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʠ: ʫʯʘʩʪʢʠ ʣʝʩʘ, ʛʜʝ ʣʶʜʠ ʧʦʷʚʣʷʶʪʩʷ ʢʨʘʡʥʝ ʵʧʠʟʦʜʠʯʝʩʢʠ, 

ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʳʝ ʫʯʘʩʪʢʠ, ʣʫʛʘ ï ʢʘʢ ʟʘʨʘʩʪʘʶʱʠʝ ʣʝʩʦʤ, ʪʘʢ ʠ 

ʨʝʛʫʣʷʨʥʦ ʩʢʘʰʠʚʘʝʤʳʝ, ʘʛʨʦʮʝʥʦʟʳ, ʥʘʢʦʥʝʮ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ, 

ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʝ ʠ ʪʝʭʥʦʛʝʥʥʳʝ ʵʢʦʩʠʩʪʝʤʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʥʝʢʦʪʦʨʳʝ ʩʪʘʥʮʠʠ ʥʘ 

ʜʘʥʥʦʤ ʤʘʨʰʨʫʪʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʨʦʧʳ: ʪʝʤʥʦʭʚʦʡʥʘʷ ʪʘʡʛʘ, 

ʩʤʝʰʘʥʥʳʡ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʳʡ ʣʝʩ, ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʡ ʣʝʩ, 

ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʝ ʩʫʭʦʜʦʣʴʥʳʝ ʣʫʛʘ, ʩʢʘʣʴʥʳʝ ʦʙʥʘʞʝʥʠʷ.   

ɺ ʝʣʦʚʦ-ʧʠʭʪʦʚʦʤ ʢʠʩʣʠʯʥʠʢʝ ʫʯʘʩʪʥʠʢʘʤ ʵʢʩʢʫʨʩʠʠ ʥʘʟʚʘʥʳ 

ʝʣʴ ʩʠʙʠʨʩʢʘʷ ʠ ʧʠʭʪʘ ʩʠʙʠʨʩʢʘʷ, ʚʝʨʥʘʷ ʩʚʠʪʘ ʪʝʤʥʦʭʚʦʡʥʦʛʦ ʣʝʩʘ: 

ʢʠʩʣʠʮʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʤʘʡʥʠʢ ʜʚʫʣʠʩʪʥʳʡ, ʦʨʪʠʣʠʷ ʦʜʥʦʙʦʢʘʷ, 

ʦʞʠʢʘ ʚʦʣʦʩʠʩʪʘʷ, ʱʠʪʦʚʥʠʢ ʤʫʞʩʢʦʡ, ʣʠʩʪʦʩʪʝʙʝʣʴʥʳʝ ʤʭʠ: 

ʧʣʝʚʨʦʮʠʫʤ ʐʨʝʙʝʨʘ, ʛʠʣʦʢʦʤʠʫʤ ʙʣʝʩʪʷʱʠʡ.  

ɺ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʤ ʝʣʦʚʦ-ʧʠʭʪʦʚʦ-ʣʠʧʦʚʦʤ ʣʝʩʫ ʧʦʢʘʟʘʥʳ 

ʣʠʧʘ ʤʝʣʢʦʣʠʩʪʥʘʷ, ʢʣʝʥ ʧʣʘʪʘʥʦʚʠʜʥʳʡ, ʚʷʟ ʰʝʨʰʘʚʳʡ, ʠʟ ʧʦʜʣʝʩʢʘ ï 

ʨʷʙʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʯʝʨʝʤʫʭʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʢʫʩʪʘʨʥʠʢʠ ï ʢʘʣʠʥʘ 

ʦʙʢrʥʦʚʝʥʥʘʷ, ʞʠʤʦʣʦʩʪʴ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʙʫʟʠʥʘ ʩʠʙʠʨʩʢʘʷ; ʠʟ 

ʪʨʘʚʷʥʦʛʦ ʷʨʫʩʘ ï ʢʦʨʦʪʢʦʥʦʞʢʘ ʣʝʩʥʘʷ, ʙʦʨ ʨʘʟʚʝʩʠʩʪʳʡ, ʙʦʨʝʮ 

ʚʳʩʦʢʠʡ, ʢʫʧʝʥʘ ʤʥʦʛʦʮʚʝʪʢʦʚʘʷ, ʢʦʣʦʢʦʣʴʯʠʢ ʰʠʨʦʢʦʣʠʩʪʥʳʡ, ʣʠʣʠʷ 

ʚʦʣʦʩʠʩʪʘʷ, ʩʥʳʪʴ ʦʙʳʢʥʦʚʝʥʥʘʷ.   
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ɺ ʤʝʣʢʦʣʠʩʪʚʝʥʥʦʤ ʣʝʩʫ, ʙʝʨʝʟʥʷʢʝ ʠ ʦʩʠʥʥʠʢʝ, ʨʘʟʛʦʚʦʨ ʰʝʣ ʦ 

ʚʪʦʨʠʯʥʦʩʪʠ ʵʪʠʭ ʣʝʩʦʚ, ʦ ʩʫʢʮʝʩʩʠʷʭ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʥʘʰʝʡ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʳ. ʈʘʟʥʳʝ ʵʪʘʧʳ ʟʘʨʘʩʪʘʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʣʝʩʘ 

ʫʜʘʣʦʩʴ ʧʨʦʥʘʙʣʶʜʘʪʴ ʥʘ ʚʳʨʫʙʢʝ ʧʦʜ ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ ʣʠʥʠʝʡ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ.  

ʅʘ ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦʤ ʩʫʭʦʜʦʣʴʥʦʤ ʣʫʛʫ ʧʦʢʘʟʘʥʳ ʦʙʳʯʥʳʝ 

ʣʫʛʦʚʳʝ ʚʠʜʳ: ʤʘʥʞʝʪʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʢʣʝʚʝʨ ʩʨʝʜʥʠʡ, ʪʠʤʦʬʝʝʚʢʘ 

ʣʫʛʦʚʘʷ, ʝʞʘ ʩʙʦʨʥʘʷ, ʤʷʪʣʠʢ ʣʫʛʦʚʦʡ, ʧʦʜʤʘʨʝʥʥʠʢ ʩʝʚʝʨʥʳʡ, 

ʣʶʮʝʨʥʘ ʧʦʩʝʚʥʘʷ. ɺʥʠʤʘʥʠʝ ʵʢʩʢʫʨʩʘʥʪʦʚ ʧʨʠʚʣʝʢʣʦ ʟʘʨʘʩʪʘʥʠʝ 

ʣʫʛʦʚ ʣʝʩʦʤ, ʠ ʵʪʦ ʙʳʣʦ ʧʦʚʦʜʦʤ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʧʨʠʯʠʥ ʵʪʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʅʘ ʣʝʩʥʳʭ ʨʘʟʥʦʪʨʘʚʥʳʭ ʣʫʛʘʭ ʦʙʳʯʥʳʝ ʚʠʜʳ ï ʥʠʚʷʥʠʢ 

ʦʙʳʢʥʦʚʝʥʥʳʡ, ʪʘʚʦʣʛʘ ʚʷʟʦʣʠʩʪʥʘʷ, ʜʫʰʠʮʘ ʦʙʳʢʥʦʚʝʥʥʘʷ. ɺʦ ʚʨʝʤʷ 

ʵʢʩʢʫʨʩʠʠ ʨʝʯʴ ʰʣʘ ʠ ʦ ʧʦʧʫʣʷʨʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʷʭ ʈʦʩʩʠʠ 

(ʜʫʰʠʮʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʟʚʝʨʦʙʦʡ ʦʙʳʢʥʦʚʝʥʥʳʡ ʠ ʜʨ.), ʦ ʨʫʩʩʢʠʭ, 

ʘʥʛʣʠʡʩʢʠʭ, ʠʪʘʣʴʷʥʩʢʠʭ ʠ ʣʘʪʠʥʩʢʠʭ ʥʘʟʚʘʥʠʷʭ ʨʘʩʪʝʥʠʡ (ʢʦʧʳʪʝʥʴ, 

ʤʘʥʞʝʪʢʘ ʠ ʜʨ.). 

ʅʘ ʩʢʘʣʴʥʳʭ ʦʙʥʘʞʝʥʠʷʭ çʇʝʨʚʳʡ ɹʘʩʪʠʦʥè ʠ çʃʦʙʘʯè 

ʵʢʩʢʫʨʩʘʥʪʳ ʫʚʠʜʝʣʠ ʩʪʝʧʥʳʝ ʚʠʜʳ: ʪʠʧʯʘʢ, ʧʦʣʳʥʠ, ʤʦʨʜʦʚʥʠʢ 

ʦʙʳʢʥʦʚʝʥʥʳʡ, ʩʧʠʨʝʶ ʛʦʨʦʜʯʘʪʫʶ. ɿʜʝʩʴ ʫʤʝʩʪʥʳʤ ʙʳʣ ʨʘʟʛʦʚʦʨ ʦ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ  ʠʩʪʦʨʠʠ ʠ ʠʩʪʦʨʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ ʇʨʠʫʨʘʣʴʷ 

(ʇʦʥʦʤʘʨʝʚ, 2000).  

ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ (ʢʘʢ ʧʦ ʦʮʝʥʢʝ ʦʨʛʘʥʠʟʘʪʦʨʦʚ 

ʵʢʩʢʫʨʩʠʠ, ʪʘʢ ʠ, ʧʦ ʦʪʟʳʚʘʤ ʝʸ ʫʯʘʩʪʥʠʢʦʚ) ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʠʣʠʝ 

ʥʝʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʚʧʝʯʘʪʣʝʥʠʡ ʠ ʥʝʤʠʥʫʝʤʫʶ ʬʠʟʠʯʝʩʢʫʶ 

ʫʩʪʘʣʦʩʪʴ, ʚ ʮʝʣʦʤ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʙʳʣʠ ʨʝʰʝʥʳ. ʀ, ʧʦ ʚʩʝʡ 

ʚʠʜʠʤʦʩʪʠ, ʧʦʜʦʙʥʳʡ ʤʘʨʰʨʫʪ ʠ ʚʧʨʝʜʴ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʇɻʅʀʋ, ʪʘʢ ʠ ʧʨʠ 

ʦʟʥʘʢʦʤʣʝʥʠʠ ʩ ʧʨʠʨʦʜʦʡ ʇʨʠʫʨʘʣʴʷ ʜʨʫʛʠʭ ʢʘʪʝʛʦʨʠʡ ʢʘʢ 

ʦʙʫʯʘʶʱʠʭʩʷ (ʩʪʫʜʝʥʪʦʚ, ʰʢʦʣʴʥʠʢʦʚ, ʩʣʫʰʘʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ 

ʵʢʦʣʦʛʠʯʩʢʠʭ ʰʢʦʣ ʠ ʩʝʤʠʥʘʨʦʚ), ʪʘʢ ʠ ʣʶʙʦʟʥʘʪʝʣʴʥʳʭ ʣʶʙʠʪʝʣʝʡ. 

ʄʦʞʥʦ ʧʦʨʝʢʦʤʝʥʜʦʚʘʪʴ ʪʘʢʞʝ ʜʨʫʛʠʝ ʚʘʨʠʘʥʪʳ ʤʘʨʰʨʫʪʦʚ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʦʧ ʜʣʷ ʋʅɹ çʇʨʝʜʫʨʘʣʴʝè, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ 

ʩʪʫʜʝʥʪʘʤʠ 2 ʢʫʨʩʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʇɻʅʀʋ ʥʘ ʫʯʝʙʥʦʡ 

ʧʦʣʝʚʦʡ ʧʨʘʢʪʠʢʝ çɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʵʢʦʣʦʛʠʷ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡè. 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʤʘʨʰʨʫʪʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʪʨʦʧʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʢʘʢ ʛʨʫʧʧʦʚʦʡ ʧʨʦʝʢʪ 

ʩʪʫʜʝʥʯʝʩʢʦʡ ʛʨʫʧʧʳ, ʚ ʢʦʪʦʨʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝ 

ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʦ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʚʳʧʦʣʥʝʥʥʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʨʠʨʦʜʝ, 

ʦʧʳʪ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ, ʨʝʟʫʣʴʪʘʪʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʜʦʣʠʥʳ ʨʝʢʠ ʉʳʣʚʘ. ʉʪʫʜʝʥʪʘʤʠ ʚ ʪʝʯʝʥʠʝ 
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ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʧʨʝʜʣʦʞʝʥʳ ʠ ʘʧʨʦʙʠʨʦʚʘʥʳ ʥʝʩʢʦʣʴʢʦ ʤʘʨʰʨʫʪʦʚ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʦʧ ʩ ʪʘʢʠʤʠ ʩʪʘʥʮʠʷʤʠ ʢʘʢ çʀʩʪʦʨʠʷ ʟʘʢʘʟʥʠʢʘè 

(çʀʩʪʦʨʠʯʝʩʢʘʷ ʩʧʨʘʚʢʘè, çʕʢʩʢʫʨʩ ʚ ʠʩʪʦʨʠʶè); çʅʘ ʙʝʨʝʛʫ ʉʳʣʚʳè 

(çʇʦʡʤʘ ʛʦʣʫʙʦʡ ʨʝʢʠè, çʇʝʨʝʧʨʘʚʘè, çʅʘ ʙʝʨʝʛʫ ʚʦʜʥʦʡ ʜʦʨʦʛʠè, çʋ 

ʃʫʢʦʤʦʨʴʷè); çʃʫʛʘ ʇʨʝʜʫʨʘʣʴʷè (çʇʦʣʷʥʘ ɺʝʩʝʣʫʭʘè, çʃʫʛ ʥʘ 

ʦʧʫʰʢʝè, çʆʧʫʰʢʘ-ʭʦʭʦʪʫʰʢʘè); çʃʝʩʘ ʇʨʝʜʫʨʘʣʴʷè (çʊʝʤʥʦʭʚʦʡʥʳʡ 

ʣʝʩè, çɼʨʝʤʫʯʠʡ ʣʝʩè, çʉʦʩʥʦʚʳʡ ʙʦʨè); çʇʝʨʤʩʢʠʡ ʧʝʨʠʦʜè (çɹʝʣʳʡ 

ʢʣʳʢè, çʇʝʨʚʳʡ ʙʘʩʪʠʦʥè, çɿʫʙʮʳ ʥʘ ʉʳʣʚʝè, çʉʳʣʚʠʥʩʢʠʝ ʨʠʬʳè); 

çʃʝʩʥʳʝ ʈʦʙʠʥʟʦʥʳè (çɿʝʣʝʥʘʷ ʢʫʭʥʷè, çɿʝʣʝʥʘʷ ʘʧʪʝʢʘè, çɺ ʛʦʩʪʷʭ ʫ 

ʙʘʙʫʰʢʠ ʣʠʧʳè); çʈʝʜʢʠʝ ʚʠʜʳ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡè (çʂʨʘʩʥʘʷ 

ʢʥʠʛʘ ʇʨʝʜʫʨʘʣʴʷè, çʋʥʠʢʘʣʴʥʳʡ ʫʛʦʣʦʢ ʧʨʠʨʦʜʳè, çʄʠʬʳ ʠ ʣʝʛʝʥʜʳ 

ʦ ʨʘʩʪʝʥʠʷʭè); çʕʢʦʣʦʛʠʷ ʨʘʩʪʝʥʠʡè (çɾʠʟʥʝʥʥʳʝ ʬʦʨʤʳ ʨʘʩʪʝʥʠʡè, 

çʃʴʚʳ, ʰʘʢʘʣʳ ʠ ʚʝʨʙʣʶʜʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘè); çɼʝʥʜʨʦʩʘʜè 

(çʈʘʩʪʝʥʠʷ-ʠʥʪʨʦʜʫʮʝʥʪʳè).  

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

ʇʦʥʦʤʘʨʝʚ ɸ.ʅ. ʈʘʩʪʠʪʝʣʴʥʳʡ ʤʠʨ ʟʘʢʘʟʥʠʢʘ çʇʨʝʜʫʨʘʣʴʝè 

//ɿʘʢʘʟʥʠʢ çʇʨʝʜʫʨʘʣʴʝè. ɺʝʩʪʥʠʢ ʇʝʨʤ. ʫʥ-ʪʘ, ɺʳʧ.3, 2000. ʉ.150-

163. 
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Abstract 

Geobotanical description in Stone Town was performed. 23 species of 

higher plants belonging to 19 families was found. Environmental analysis of the 

study is being given. 

Keywords: phytocenosis, geobotanical description, Specially Protected Area 

çStone Townè, geological monument. 

ʂʘʤʝʥʥʳʡ ʛʦʨʦʜ ï ʣʘʥʜʰʘʬʪʥʳʡ ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʇʝʨʤʩʢʦʛʦ (ʧʦ ʧʦʩʪʘʥʦʚʣʝʥʠʶ ʧʨʘʚʠʪʝʣʴʩʪʚʘ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʦʪ 28.03.08 ˉ 64-ʧ). ɼʨʫʛʦʝ ʥʘʟʚʘʥʠʝ ʵʪʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ï ʏʝʨʪʦʚʦ ɻʦʨʦʜʠʱʝ. ʄʝʩʪʥʳʝ ʞʠʪʝʣʠ ʥʘʟʳʚʘʶʪ 

ʵʪʠ ʩʢʘʣʳ ʏʝʨʝʧʘʭʘʤʠ. ʆʥ ʧʨʠʦʙʨʝʣ ʰʠʨʦʢʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʩʨʝʜʠ 

ʪʫʨʠʩʪʦʚ. ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʠʛʨʘʶʪ ʩʦʨʝʚʥʦʚʘʥʠʷ ʧʦ 

mailto:klementevatatyana@gmail.com
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ʩʢʘʣʦʣʘʟʘʥʠʶ ʤʝʞʜʫ ʩʧʘʩʘʪʝʣʷʤʠ ʄʏʉ, ʛʦʨʥʳʤʠ ʪʫʨʠʩʪʘʤʠ ʠ 

ʩʧʝʣʝʦʣʦʛʘʤʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʂʘʤʝʥʥʦʤ ɻʦʨʦʜʝ 

ʝʞʝʛʦʜʥʦ. ʊʫʨʠʩʪʳ ʜʝʣʷʪ ʂʘʤʝʥʥʳʡ ɻʦʨʦʜ ʥʘ ɹʦʣʴʰʦʡ ʠ ʄʘʣʳʡ, 

ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʩʚʦʠʤʠ ʨʘʟʤʝʨʘʤʠ. ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʧʘʤʷʪʥʠʢ 

ʥʘʭʦʜʠʪʩʷ ʚ ɻʨʝʤʷʯʠʥʩʢʦʤ ʨʘʡʦʥʝ ʠ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʛʣʘʚʥʦʡ ʚʝʨʰʠʥʝ 

ʭʨʝʙʪʘ ʈʫʜʷʥʩʢʠʡ ʉʧʦʡ, ʘʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ ʢʦʪʦʨʦʡ ʨʘʚʥʘ 526 ʤ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʱʥʳʡ ʩʢʘʣʴʥʳʡ ʤʘʩʩʠʚ, 

ʩʣʦʞʝʥʥʳʡ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʢʚʘʨʮʝʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʥʠʞʥʝʛʦ 

ʢʘʨʙʦʥʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʫʛʣʝʥʦʩʥʦʡ ʪʦʣʱʠ, 

ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʚ ʜʝʣʴʪʝ ʙʦʣʴʰʦʡ ʨʝʢʠ.  ʄʘʩʩʠʚ ʧʨʦʨʝʟʘʥ 

ʛʣʫʙʦʢʠʤʠ, ʜʦ 8ð12 ʤ, ʪʨʝʱʠʥʘʤʠ ʰʠʨʠʥʦʡ ʦʪ 1 ʜʦ 8 ʤ ʢʘʢ ʚ 

ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ, ʪʘʢ ʠ ʚ ʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʯʪʦ ʩʦʟʜʘʝʪ 

ʠʣʣʶʟʠʶ ʛʣʫʙʦʢʠʭ ʠ ʫʟʢʠʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʫʣʠʮ, 

ʫʣʦʯʝʢ ʠ ʧʝʨʝʫʣʢʦʚ ʜʨʝʚʥʝʛʦ ʟʘʙʨʦʰʝʥʥʦʛʦ ʛʦʨʦʜʘ. (http://perm-

kray.ru/pam080-1.htm, http://nashural.ru/Mesta/kamenniy-gorod.htm ). 

ʇʦ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʨʘʡʦʥʝ ʩʨʝʜʥʝ- ʠ ʶʞʥʦʪʘʸʞʥʳʭ ʧʨʝʜʛʦʨʥʳʭ ʧʠʭʪʦʚʦ-ʝʣʦʚʳʭ ʠ ʝʣʦʚʦ-

ʧʠʭʪʦʚʳʭ ʣʝʩʦʚ (ʀʣʣʶʩʪʨʠʨʦʚʘʥʥʳʡ ʦʧʨʝʜʝʣʠʪʝʣʴ ʨʘʩʪʝʥʠʡ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, 2007). 

ɼʣʷ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʛʨʘʤʤʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʰʢʦʣʳ çɻʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʇʨʠʫʨʘʣʴʷè ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ 

ʵʢʩʢʫʨʩʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʜʘʥʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʤʷʪʥʠʢʘ. 

ʉʪʫʜʝʥʪʘʤʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʇʝʨʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʂʣʝʤʝʥʪʴʝʚʦʡ ʊ.ʅ., 

ʄʘʨʪʳʥʝʥʢʦ ʅ.ɸ., ʐʫʪʦʚʦʡ ɽ.ʀ. ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʈʦʩʩʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ ɿʝʥʠʥʳʤ ɽ.ɸ. ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ 8 ʘʚʛʫʩʪʘ 2012 ʛ. ʜʚʘ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʷ ʚ ɹʦʣʴʰʦʤ 

ɻʦʨʦʜʝ. 

ʇʝʨʚʦʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʪʨʝʱʠʥ ʚ ʧʦʨʦʜʘʭ ʧʝʩʯʘʥʠʢʘ, ʛʜʝ 

ʧʨʦʭʦʜʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʪʨʦʧ. ʇʨʠʚʷʟʢʘ N 

58.72248Á, E 057.63347Á. ʕʢʩʧʦʟʠʮʠʷ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ʩ ʫʢʣʦʥʦʤ 4-5Á. 

ʅʘʟʚʘʥʠʝ ʘʩʩʦʮʠʘʮʠʠ: ʝʣʴʥʠʢ ʯʝʨʥʠʯʥʳʡ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚ ʤʦʭʦʚʦʤ 

ʷʨʫʩʝ ʢʫʢʫʰʢʠʥʘ ʣʴʥʘ ʤʦʞʞʝʚʝʣʦʚʦʛʦ (Picea obovata-Vaccinium 

myrtillus-Polytrichum juniperum). ɺʩʝʛʦ ʦʙʥʘʨʫʞʝʥʦ 17 ʚʠʜʦʚ ʚʳʩʰʠʭ 

ʨʘʩʪʝʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 14 ʩʝʤʝʡʩʪʚʘʤ. ʋʯʘʩʪʦʢ ʚʪʦʨʦʛʦ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʥʝʤʥʦʛʦ ʟʘʧʘʜʥʝʝ ʠ ʢ ʩʝʚʝʨʫ 

ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ ʦʪ ʫʯʘʩʪʢʘ ʧʝʨʚʦʛʦ ʦʧʠʩʘʥʠʷ, ʢʘʢ ʤʝʥʝʝ 

ʧʦʜʚʝʨʞʝʥʥʳʡ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʣʠʷʥʠʶ. ʇʨʠʚʷʟʢʘ N 58.72200Á, E 

057.63351Á. ɿʜʝʩʴ ʧʦʷʚʣʷʝʪʩʷ ʪʘʢʘʷ ʬʦʨʤʘ ʥʘʥʦʨʝʣʴʝʬʘ ʢʘʢ 

ʤʫʨʘʚʝʡʥʠʢ (ʜʣʠʥʘ=2ʤ, ʚʳʩʦʪʘ=0,8ʤ, ʰʠʨʠʥʘ=1ʤ). ʕʢʩʧʦʟʠʮʠʷ 

http://nashural.ru/Mesta/kamenniy-gorod.htm).Геологический
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ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ʩ ʫʢʣʦʥʦʤ 1-2Á. ʅʘʟʚʘʥʠʝ ʘʩʩʦʮʠʘʮʠʠ: ʙʝʨʝʟʥʷʢ 

ʯʝʨʥʠʯʥʳʡ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚ ʤʦʭʦʚʦʤ ʷʨʫʩʝ ʜʠʢʨʘʥʫʤʘ ʤʝʪʣʦʚʠʜʥʦʛʦ 

(Betula pendula-Vaccinium myrtillus-Dicranum scoparium). ɺʩʝʛʦ 

ʦʙʥʘʨʫʞʝʥʦ 17 ʚʠʜʦʚ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 15 ʩʝʤʝʡʩʪʚʘʤ. 

ʅʘ ʦʧʠʩʳʚʘʝʤʳʭ ʫʯʘʩʪʢʘʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʤʥʦʛʦ ʫʧʘʚʰʠʭ 

ʚʝʪʦʢ, ʤʝʩʪʘʤʠ ʧʦʯʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʛʦʣʘʷ, ʪʘʢ ʢʘʢ ʟʜʝʩʴ ʧʨʦʭʦʜʷʪ 

ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʪʨʦʧʳ, ʥʘ ʚʪʦʨʦʤ ʫʯʘʩʪʢʘ ʪʘʢʞʝ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ 

ʢʦʩʪʨʦʚʠʱ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʤʥʝʡ, ʘ ʪʘʢʞʝ ʢʨʫʧʥʳʭ ʚʘʣʫʥʦʚ 

ʢʚʘʨʮʝʚʦʛʦ ʧʝʩʯʘʥʠʢʘ. ʇʨʦʙʥʳʝ ʧʣʦʱʘʜʢʠ ʦʢʨʫʞʘʝʪ ʩʤʝʰʘʥʥʳʡ ʣʝʩ ʩ 

ʢʨʫʧʥʳʤʠ ʚʘʣʫʥʘʤʠ ʢʚʘʨʮʝʚʦʛʦ ʧʝʩʯʘʥʠʢʘ. ʍʘʨʘʢʪʝʨ ʠ ʩʪʝʧʝʥʴ 

ʫʚʣʘʞʥʝʥʠʷ - ʜʦʩʪʘʪʦʯʥʦʝ ʘʪʤʦʩʬʝʨʥʦʝ. ɸʩʧʝʢʪ ʟʝʣʸʥʳʡ. ʥʘʙʣʶʜʘʶʪʩʷ 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ ʢʚʘʨʮʝʚʳʡ ʧʝʩʯʘʥʠʢ ʠ ʧʦʜʩʪʠʣʢʘ ʤʦʱʥʦʩʪʴʶ 4-5ʩʤ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʤʝʥʥʦʛʦ ʛʦʨʦʜʘ ʤʳ ʦʙʥʘʨʫʞʠʣʠ 23 ʚʠʜʘ 

ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 19 ʩʝʤʝʡʩʪʚʘʤ: ʈʦʟʦʮʚʝʪʥʳʝ ï 

Rosaceae (ʨʷʙʠʥʘ - Sorbus aucuparia L.), ʉʦʩʥʦʚʳʝ ï Pinaceae (ʧʠʭʪʘ 

ʩʠʙʠʨʩʢʘʷ - Abies sibirica Ledeb., ʝʣʴ ʩʠʙʠʨʩʢʘʷ - Picea obovata Ledeb.), 

ɹʝʨʸʟʦʚʳʝ ï Betulaceae (ʙʝʨʸʟʘ ʧʦʚʠʩʣʘʷ - Betula pendula Roth, ʙʝʨʸʟʘ 

ʙʝʣʘʷ - Betula alba L.), ɺʝʨʝʩʢʦʚʳʝ ï Ericaceae (ʯʝʨʥʠʢʘ - Vacc²nium 

myrt²llus L., ʙʨʫʩʥʠʢʘ - Vacc²nium vitis-idaea L.), ʃʠʣʝʡʥʳʝ ï Liliaceae 

(ʤʘʡʥʠʢ ʜʚʫʣʠʩʪʥʳʡ - Maianthemum bifolium (L.) F.W.Schmidt), 

ʄʠʨʩʠʥʦʚʳʝ ï Myrsinaceae (ʩʝʜʤʠʯʥʠʢ ʝʚʨʦʧʝʡʩʢʠʡ - Trientalis 

europaea L.), ɿʣʘʢʦʚʳʝ ï Poaceae (ʧʦʣʝʚʠʮʘ ʪʦʥʢʘʷ - Agrostis tenuis L., 

ʤʷʪʣʠʢ ʦʜʥʦʣʝʪʥʠʡ - Poa annua L.), ɻʚʦʟʜʠʯʥʳʝ ï Caryophyll§ceae 

(ʷʩʢʦʣʢʘ ʜʝʨʥʠʩʪʘʷ - Cerastium holosteoides Fries.), ʉʠʪʥʠʢʦʚʳʝ ï 

Juncaceae (ʦʞʠʢʘ ʚʦʣʦʩʠʩʪʘʷ - Luzula pilosa (L.) Willd.), ɾʠʤʦʣʦʩʪʥʳʝ 

ï Caprifoliaceae (ʣʠʥʥʝʷ ʩʝʚʝʨʥʘʷ -  Linnaea borealis L.), 

ʇʦʜʦʨʦʞʥʠʢʦʚʳʝ ï Plantaginaceae (ʧʦʜʦʨʦʞʥʠʢ ʙʦʣʴʰʦʡ - Plantago 

major L.), ʆʩʦʢʦʚʳʝ ï Cyper§ceae (ʦʩʦʢʘ ï Carex sp.), ʊʝʣʠʧʪʝʨʠʩʦʚʳʝ 

ï Thelypteridaceae (ʬʝʛʦʧʪʝʨʠʩ ʩʚʷʟʳʚʘʶʱʠʡ - Phegopteris connectilis 

(Michx.) Watt), ɼʠʢʨʘʥʦʚʳʝ ï Dicranaceae (ʜʠʢʨʘʥʫʤ ʤʝʪʣʦʚʠʜʥʳʡ - 

Dicranum scoparium Hedw.), ʕʥʪʦʜʦʥʪʦʚʳʝ ï Entodontaceae 

(ʧʣʝʚʨʦʮʠʫʤ ʐʨʝʙʝʨʘ - Pleurozium schreberi (ɺrid.) Mitt.), 

ʇʦʣʠʪʨʠʭʦʚʳʝ ï Polytrichaceae (ʢʫʢʫʰʢʠʥ ʣʸʥ ʤʦʞʞʝʚʝʣʦʚʳʡ - 

Polytrichum juniperinum Willd.), ʄʥʠʝʚʳʝ ï Mniaceae (ʤʥʠʫʤ - Mnium 

sp.), ɻʠʣʦʢʦʤʠʝʚʳʝ ï Hylocomiaceae (ʛʠʣʦʢʦʤʠʫʤ ʙʣʝʩʪʷʱʠʡ - 

Hylocomium splendens (Hedw.) ɺ. S. G.), ɻʠʧʥʦʚʳʝ ï Hypnaceae 

(ʧʪʠʣʠʫʤ ʛʨʝʙʝʥʯʘʪʳʡ - Ptilium crista-castrensis (Hedw.) De Not.). 

ʇʨʠ ʘʥʘʣʠʟʝ ʚʳʷʚʣʝʥʥʦʛʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʜʚʫʭ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʚʠʜʳ ʦʪʥʦʩʷʪʩʷ ʢ 

ʩʣʝʜʫʶʱʠʤ ʙʠʦʤʘʤ:  
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30% - ʣʝʩʥʦʡ (7 ʚʠʜʦʚ: Sorbus aucuparia L., Betula alba L., Betula 

pendula L., Vacc²nium vitis-idaea L., Maianthemum bifolium (L.) 

F.W.Schmidt, Luzula pilosa (L.) Willd ., Dicranum scoparium Hedw.); 

30% - ʪʝʤʥʦʭʚʦʡʥʳʡ (7 ʚʠʜʦʚ: Abies sibirica Ledeb., Picea 

obovata Ledeb., Trientalis europaea L., Linnaea borealis L., Hylocomium 

splendens (Hedw.) ɺ. S. G., Ptilium crista-castrensis (Hedw.) De Not., 

Mnium sp.); 

13% - ʘʥʪʨʦʧʦʛʝʥʥʳʡ (3 ʚʠʜʘ: Cerastium holosteoides Fries., 

Plantago major L., Poa annua L.) ; 

8% - ʦʧʫʰʝʯʥʦ-ʣʝʩʥʦʡ (2 ʚʠʜʘ: Pleurozium schreberi (ɺrid.) Mitt., 

Polytrichum juniperinum Willd.); 

8% - ʪʘʸʞʥʳʡ (2 ʚʠʜʘ: Vacc²nium myrt²llus L., Vacc²nium vitis-

idaea L.); 

4% - ʦʧʫʰʝʯʥʳʡ (1 ʚʠʜ: Agrostis tenuis L.) .  

ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʯʚʝ ʦʙʥʘʨʫʞʝʥʥʳʝ ʚʠʜʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ:

  

78% - ʤʝʟʦʪʨʦʬʳ (18 ʚʠʜʦʚ: Sorbus aucuparia L., Abies sibirica 

Ledeb., Picea obovata Ledeb., Betula alba L., Betula pendula L., 

Vacc²nium myrt²llus L., Vacc²nium vitis-idaea L., Maianthemum bifolium 

(L.) F.W.Schmidt, Trientalis europaea L., Agrostis tenuis L., Poa annua L., 

Dicranum scoparium Hedw., Luzula pilosa (L.) Willd ., Linnaea borealis L., 

Phegopteris connectilis (Michx.) Watt, Pleurozium schreberi (ɺrid.) Mitt ., 

Mnium sp., Cerastium holosteoides Fries.); 

4% - ʦʣʠʛʦʪʨʦʬʳ (1 ʚʠʜ: Polytrichum juniperinum Willd .); 

4% - ʵʫʪʨʦʬʳ (1 ʚʠʜ: Plantago major L.). 

ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʦʜʥʦʤʫ ʬʘʢʪʦʨʫ ʨʘʟʣʠʯʘʶʪ ʚʠʜʳ:  

43% - ʤʝʟʦʬʠʪʳ (10 ʚʠʜʦʚ: Sorbus aucuparia L., Abies sibirica 

Ledeb., Picea obovata Ledeb., Vacc²nium myrt²llus L., Linnaea borealis L., 

Agrostis tenuis L., Plantago major L., Poa annua L., Pleurozium schreberi 

(ɺrid.) Mitt ., Hylocomium splendens (Hedw.) ɺ. S. G.); 

28% - ʛʠʛʨʦʤʝʟʦʬʠʪʳ (5 ʚʠʜʦʚ: Vacc²nium vitis-idaea L., 

Maianthemum bifolium (L.) F.W.Schmidt, Luzula pilosa (L.) Willd, 

Trientalis europaea L., Ptilium crista-castrensis (Hedw.) De Not.) ;

  

8% - ʢʩʝʨʦʤʝʟʦʬʠʪʳ (2 ʚʠʜʘ: Polytrichum juniperinum Willd., 

Dicranum scoparium Hedw.) ; 

7% - ʤʝʟʦʛʠʛʨʦʬʠʪʳ (1 ʚʠʜ: Betula pendula L.); 

ʈʘʩʪʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʘʟʣʠʯʥʳʤ ʫʩʣʦʚʠʷʤ ʦʩʚʝʱʝʥʠʷ 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ:  

56% - ʪʝʥʝʚʳʥʦʩʣʠʚʳʝ (13 ʚʠʜʦʚ: Sorbus aucuparia L., Abies 

sibirica Ledeb., Picea obovata Ledeb., Betula alba L., Betula pendula L., 
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Vacc²nium myrt²llus L., Vacc²nium vitis-idaea L., Agrostis tenuis L., 

Cerastium holosteoides Fries., Plantago major L., Polytrichum juniperinum 

Willd ., Pleurozium schreberi (ɺrid.) Mitt ., Dicranum scoparium Hedw.);

  

26% - ʪʝʥʝʣʶʙʠʚʳʝ (6 ʚʠʜʦʚ: Maianthemum bifolium (L.) 

F.W.Schmidt, Trientalis europaea L., Luzula pilosa (L.) Willd., Linnaea 

borealis L., Hylocomium splendens (Hedw.) ɺ. S. G., Ptilium crista-

castrensis (Hedw.) De Not.); 

4% - ʩʚʝʪʦʣʶʙʠʚʳʝ (1 ʚʠʜ: Poa annua L.). 

ʇʦ ʩʧʦʩʦʙʫ ʦʧʳʣʝʥʠʷ ʨʘʩʪʝʥʠʷ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʥʘ: 

 34% - ʘʥʝʤʦʬʠʣʳ (8 ʚʠʜʦʚ: Abies sibirica Ledeb., Picea obovata 

Ledeb., Betula alba L., Betula pendula L., Poa annua L., Plantago major 

L., Agrostis tenuis L., Poa annua L.);    

30% - ʩʧʦʨʦʚʳʝ (7 ʚʠʜʦʚ: Phegopteris connectilis (Michx.) Watt, 

Dicranum scoparium Hedw., Pleurozium schreberi (ɺrid.) Mitt., 

Polytrichum juniperinum Willd., Mnium sp., Hylocomium splendens 

(Hedw.) ɺ. S. G., Ptilium crista-castrensis (Hedw.) De Not.); 

26% - ʵʥʪʦʤʦʬʠʣʳ (6 ʚʠʜʦʚ: Sorbus aucuparia L., Trientalis 

europaea L., Cerastium holosteoides Fries., Vacc²nium myrt²llus L., 

Vacc²nium vitis-idaea L., Luzula pilosa (L.) Willd.);  

8% - ʘʚʪʦʛʘʤʳ (2 ʚʠʜʘ: Maianthemum bifolium (L.) F.W.Schmidt, 

Linnaea borealis L.). 

ʇʦ ʩʧʦʩʦʙʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʣʦʜʦʚ, ʩʝʤʷʥ ʠ ʩʧʦʨ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʚʠʜʳ:  

21% - ʵʥʜʦʟʦʦʭʦʨʳ (5 ʚʠʜʦʚ: Sorbus aucuparia L., Vacc²nium 

myrt²llus L., Vacc²nium vitis-idaea L., Maianthemum bifolium (L.) 

F.W.Schmidt, Linnaea borealis L.); 

21% - ʘʥʝʤʦʭʦʨʳ (5 ʚʠʜʦʚ: Abies sibirica Ledeb., Betula alba L., 

Betula pendula L., Picea obovata Ledeb., Plantago major L.); 

13% - ʘʚʪʦʭʦʨʳ (3 ʚʠʜʘ: Trientalis europaea L., Agrostis tenuis L., 

Cerastium holosteoides Fries.);  

4% - ʘʥʪʨʦʧʦʭʦʨ (1 ʚʠʜ: Poa annua L.); 

4% - ʤʠʨʤʝʢʦʭʦʨ (1 ʚʠʜ: Luzula pilosa (L.) Willd .). 

ʇʦ ʠʪʦʛʘʤ ʵʢʩʢʫʨʩʠʠ ʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʤʳ ʧʦʣʫʯʠʣʠ ʦʪʣʠʯʥʳʡ ʩʣʫʯʘʡ, ʯʪʦʙʳ ʧʨʠʤʝʥʠʪʴ ʩʚʦʡ 

ʦʧʳʪ ʩ ʫʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ  ʧʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ ʠ ʵʢʦʣʦʛʠʠ ʚʳʩʰʠʭ 

ʨʘʩʪʝʥʠʡ ʚ ʋʯʝʙʥʦ-ʥʘʫʯʥʦʡ ʙʘʟʝ ʇʝʨʤʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ çʇʨʝʜʫʨʘʣʴʝè. 

ʄʳ ʥʘʙʣʶʜʘʣʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ: ʙʝʩʢʦʥʪʨʦʣʴʥʦʝ 

ʧʦʚʝʜʝʥʠʝ ʪʫʨʠʩʪʦʚ, ʥʝʪ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʩʪʦʷʥʦʢ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʤʷʪʥʠʢʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʜʘʣʴʥʝʡʰʠʝ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʭʚʘʪʠʚ ʫʞʝ ʥʝ ʯʘʩʪʴ, ʘ 

ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʂʘʤʝʥʥʦʛʦ ɻʦʨʦʜʘ. 
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Abstract 

This article considers the possibility of using vegetation indexes in the 

study of vegetation. The current state of protected areas of northwest of Perm region 

has been evaluated. 

Keywords: vegetation indexes, NDVI, LAI, Earth remote sensing data, 

protected areas, bioproductivity. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ɿʝʤʣʠ ʟʘʥʷʣʦ 

ʧʨʦʯʥʦʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʩʨʝʜʩʪʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʂʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʜʘʶʪ 

ʢʦʣʦʩʩʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʢʘʢ 

ʛʣʦʙʘʣʴʥʦʛʦ, ʪʘʢ ʠ ʣʦʢʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ. 

ʍʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʝʝ ʩʦʩʪʦʷʥʠʷ 

ʷʚʣʷʝʪʩʷ ʩʧʝʢʪʨʘʣʴʥʘʷ ʦʪʨʘʞʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, 

http://perm-kray.ru/pam080-1.htm
http://nashural.ru/Mesta/kamenniy-gorod.htm
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ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʙʦʣʴʰʠʤʠ ʨʘʟʣʠʯʠʷʤʠ ʚ ʦʪʨʘʞʝʥʠʠ ʠʟʣʫʯʝʥʠʷ 

ʨʘʟʥʳʭ ʜʣʠʥ ʚʦʣʥ. ʅʘ ʦʩʥʦʚʝ ʢʦʤʙʠʥʘʮʠʠ ʟʥʘʯʝʥʠʡ ʷʨʢʦʩʪʠ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʘʥʘʣʘʭ, ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʦʙʲʝʢʪʘ, ʠ ʨʘʩʯʝʪʘ ʧʦ ʵʪʠʤ ʟʥʘʯʝʥʠʷʤ çʩʧʝʢʪʨʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘè 

ʦʙʲʝʢʪʘ ʩʪʨʦʠʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʶ ʠʥʜʝʢʩʘ ʚ 

ʢʘʞʜʦʤ ʧʠʢʩʝʣʝ, ʯʪʦ ʠ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʲʝʢʪ ʠʣʠ 

ʦʮʝʥʠʪʴ ʝʛʦ ʩʦʩʪʦʷʥʠʝ. 

ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ ï ʧʦʢʘʟʘʪʝʣʴ, ʨʘʩʩʯʠʪʳʚʘʝʤʳʡ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʧʝʨʘʮʠʡ ʩ ʨʘʟʥʳʤʠ ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʜʠʘʧʘʟʦʥʘʤʠ ʜʘʥʥʳʭ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʠ ʠʤʝʶʱʠʡ ʦʪʥʦʰʝʥʠʝ ʢ ʧʘʨʘʤʝʪʨʘʤ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʜʘʥʥʦʤ ʧʠʢʩʝʣʝ ʩʥʠʤʢʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʦʢʦʣʦ 160 ʚʘʨʠʘʥʪʦʚ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ, 

ʦʜʥʠʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ NDVI ï ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʦʪʥʦʩʠʪʝʣʴʥʳʡ 

ʠʥʜʝʢʩ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ï ʧʨʦʩʪʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʙʠʦʤʘʩʩʳ, ʠ LAI ï ʠʥʜʝʢʩ ʣʠʩʪʦʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ï ʦʪʥʦʰʝʥʠʝ ʩʫʤʤʘʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʴʝʚ ʢ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ [1]. 

ʇʣʦʪʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (NDVI) ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʢʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʨʘʚʥʘ ʨʘʟʥʠʮʝ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʦʪʨʘʞʝʥʥʦʛʦ ʩʚʝʪʘ ʚ 

ʢʨʘʩʥʦʤ ʠ ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ, ʜʝʣʝʥʥʦʡ ʥʘ ʩʫʤʤʫ ʠʭ 

ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ. ɹʣʘʛʦʜʘʨʷ ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʨʘʞʝʥʠʷ ʚ ʠʥʬʨʘʢʨʘʩʥʦʡ ʠ 

ʢʨʘʩʥʦʡ ʯʘʩʪʷʭ ʩʧʝʢʪʨʘ, ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʠʤʝʶʪ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ NDVI, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʜʣʷ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. 

ʈʘʩʯʝʪ NDVI ʥʘ ʦʩʥʦʚʝ ʩʥʠʤʢʦʚ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ 

ʪʝʨʨʠʪʦʨʠʠ, ʪʘʢʠʝ ʢʘʢ ʦʮʝʥʢʘ ʙʠʦʨʝʩʫʨʩʦʚ ʨʝʛʠʦʥʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʣʝʩʦʚ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ ʤʝʣʠʦʨʘʮʠʠ, ʢʘʨʪʠʨʦʚʘʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ 

ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʤʦʥʠʪʦʨʠʥʛ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʠ ʧʨʦʮʝʩʩʦʚ ʟʘʩʦʣʝʥʠʷ 

ʧʦʯʚ, ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ, ʣʝʩʥʳʭ ʨʫʙʦʢ, ʘʚʘʨʠʡ ʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʪ.ʧ. 

[2].  

LAI ï ʦʪʥʦʰʝʥʠʝ ʩʫʤʤʘʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʴʝʚ 

(ʦʜʥʦʩʪʦʨʦʥʥʝʡ) ʠ ʭʚʦʠ (ʧʦʣʥʦʡ) ʢ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ, ʟʘʥʷʪʦʛʦ 

ʬʠʪʦʮʝʥʦʟʦʤ ï ʙʝʟʨʘʟʤʝʨʥʳʡ ʙʠʦʬʠʟʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʩʪʨʫʢʪʫʨʫ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ 

ʠʟʤʝʥʷʶʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʜʝʣʘʭ: ʦʪ 0 ʤ
2
/ʤ

2
 (ʛʦʣʘʷ ʧʦʯʚʘ, ʚʦʜʥʳʝ 

ʦʙʲʝʢʪʳ, ʢʨʦʤʝ ʙʦʣʦʪ) ʜʦ 7 ʤ
2
/ʤ

2
 (ʚʳʩʦʢʦʧʦʣʥʦʪʥʳʝ ʩʫʙʪʨʦʧʠʯʝʩʢʠʝ ʠ 

ʪʨʦʧʠʯʝʩʢʠʝ ʣʝʩʘ, ʣʠʙʦ ʭʚʦʡʥʳʝ ʣʝʩʘ ʪʝʥʝʣʶʙʠʚʳʭ ʧʦʨʦʜ). ʕʪʦʪ 

ʧʘʨʘʤʝʪʨ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʫʛʦʚʦʨʦʪʘ ʵʥʝʨʛʠʠ, 

ʠʟʫʯʝʥʠʷ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɽʛʦ 
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ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʨʘʩʯʝʪʘ ʚʝʣʠʯʠʥʳ ʬʦʪʦʩʠʥʪʝʟʘ, ʵʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʠ, 

ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤ [3]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ɺʀ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʆʆʇʊ 

ʙʳʚʰʝʛʦ ʂʦʤʠ-ʇʝʨʤʷʮʢʦʛʦ ʘ. ʦ., ʩʦʟʜʘʥʳ ʢʘʨʪʳ, ʥʘʛʣʷʜʥʦ 

ʦʪʦʙʨʘʞʘʶʱʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʦʚ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʥʠʤʢʠ 

ʛʠʧʝʨʩʧʝʢʪʨʘʣʴʥʦʡ ʩʠʩʪʝʤʳ MODIS. ʉʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ, ʘʥʘʣʠʟ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʚʠʟʫʘʣʠʟʘʮʠʷ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠ ʠʭ ʠʥʪʝʛʨʘʮʠʷ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

(ɻʀʉ) ʧʨʦʠʟʚʝʜʝʥʘ ʩʨʝʜʩʪʚʘʤʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ENVI 4.8. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ï ʚʠʟʫʘʣʴʥʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʥʠʤʢʦʚ ï ʚʳʧʦʣʥʝʥʘ ʚ ɻʀʉ ESRI ArcMap 9.3.  

ʉʠʩʪʝʤʘ ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʨʘʡʦʥʦʚ ʙʳʚʰʝʛʦ 

ʂʦʤʠ-ʇʝʨʤʷʮʢʦʛʦ ʘ. ʦ. ʥʘʩʯʠʪʳʚʘʝʪ 32 ʦʙʲʝʢʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ 20 

ʦʭʨʘʥʷʝʤʳʭ ʣʘʥʜʰʘʬʪʦʚ, 2 ʣʘʥʜʰʘʬʪʥʳʭ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ, 1 

ʣʘʥʜʰʘʬʪʥʳʡ ʧʨʠʨʦʜʥʳʡ ʨʝʟʝʨʚʘʪ, 3 ʙʦʪʘʥʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʘ 

ʧʨʠʨʦʜʳ, 5 ʙʦʪʘʥʠʯʝʩʢʠʭ ʧʨʠʨʦʜʥʳʭ ʨʝʟʝʨʚʘʪʘ ʠ 1 ʠʩʪʦʨʠʯʝʩʢʠʡ 

ʧʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ [4]. 

 

ʈʠʩ. 1. ʂʘʨʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ NDVI  ʠ LAI  

ʅʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʧʨʠ ʨʘʩʯʝʪʝ NDVI, ʙʳʣʠ 

ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 
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 60% ʧʣʦʱʘʜʠ ʠʩʩʣʝʜʫʝʤʳʭ ʆʆʇʊ ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ NDVI  ʦʪ 

0,7 ʜʦ 1, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ  ʪʝʨʨʠʪʦʨʠʷʤ ʩ ʛʫʩʪʳʤ ʨʘʩʪʠʪʝʣʴʥʳʤ 

ʧʦʢʨʦʚʦʤ; 

 ʢ ʆʆʇʊ, ʠʤʝʶʱʠʤ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ 
ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʠʥʜʝʢʩʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʙʦʣʝʝ 0,8), ʦʪʥʦʩʷʪʩʷ ʪʘʢʠʝ 

ʦʙʲʝʢʪʳ ʢʘʢ ɽʚʩʠʥʩʢʦʝ ʙʦʣʦʪʦ ɺʦʨʦʙʝʡ, ɹʫʞʜʦʤʩʢʠʡ ʝʣʴʥʠʢ, 

ɺʝʩʣʷʥʩʢʠʡ ʩʦʩʥʦʚʦ-ʣʠʩʪʚʝʥʥʠʯʥʳʡ ʣʝʩ, ɻʥʠʣʫʭʠʥʩʢʠʡ ʠ ʉʦʣʳʤʩʢʠʡ 

ʣʠʧʥʷʢʠ, ʘ ʪʝʨʨʠʪʦʨʠʠ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʢʘʢ ɺʫʨʣʘʤʩʢʠʡ ʣʠʧʥʷʢ, 

ʆʥʦʣʚʠʥʩʢʠʡ ʢʝʜʨʦʚʥʠʢ,  ʫʨʦʯʠʱʝ ʂʨʦʪ ʥʘ 100% ʧʦʢʨʳʪʳ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ; 

 40% ʧʣʦʱʘʜʠ ʠʩʩʣʝʜʫʝʤʳʭ ʆʆʇʊ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʥʘʯʝʥʠʷʤ 
NDVI ʦʪ 0,4 ʜʦ 0,7, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʟʘʙʦʣʦʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʥʘʣʠʯʠʠ 

ʨʘʟʨʷʞʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.  

ɺʳʯʠʩʣʝʥʠʝ LAI ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ: 

 ʥʘ ʆʆʇʊ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʧʨʝʦʙʣʘʜʘʶʪ ʩʨʝʜʥʠʝ 

ʠ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ LAI  ï 28% ʠ 26% ʦʙʱʝʡ ʧʣʦʱʘʜʠ; 

 ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʣʦʱʘʜʠ ʆʆʇʊ ʧʦʢʘʟʳʚʘʝʪ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 
ʠʥʜʝʢʩʘ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʧʨʠʫʨʦʯʝʥʘ ʢ ʟʘʙʦʣʦʯʝʥʥʳʤ 

ʪʝʨʨʠʪʦʨʠʷʤ: ʮʝʥʪʨʫ ɻʘʡʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʂʦʩʠʥʩʢʦʤʫ ʠ ʖʨʣʠʥʩʢʦʤʫ 

ʨʘʡʦʥʘʤ; 

 ɸʜʦʚʦ-ʏʫʛʨʫʤʩʢʠʡ ʚʦʜʥʦ-ʙʦʣʦʪʥʦʛʦ ʢʦʤʧʣʝʢʩ, ɺʝʩʣʷʥʩʢʠʡ 

ʙʦʨ çɺʝʨʝʱʘʪʠʢè ʠ ʈʫʯʩʢʠʡ ʣʫʛ ʧʦʢʘʟʳʚʘʶʪ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ, 

ʧʨʠ ʪʦʤ, ʯʪʦ ʧʝʨʤʘʥʝʥʪʥʘʷ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘ; 

ʢʦʤʧʣʝʢʩ ʆʆʇʊ ʖʨʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʧʦʚʳʰʝʥʥʦʡ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. 

 ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ LAI  ʥʘ ʩʝʚʝʨʝ, ʘ ʪʘʢʞʝ ʥʘ ʶʛʦ-

ʚʦʩʪʦʢʝ ʠ ʶʛʦ-ʟʘʧʘʜʝ ʪʝʨʨʠʪʦʨʠʠ ʦʧʨʝʜʝʣʷʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʆʆʇʊ. 
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ʇʝʨʤʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝ. ʊʨʫʜʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ. 
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3.ʇʈʀʈʆɼʅʓɽ ʇɸʈʂʀ 

 

ABOUT NEED OF CREATION OF NATIONAL PARK FOR  

 PERM REGION 

A.A.Zaytsev  

Perm State University, 614068, Perm, Bukireva str., 15,  

email: zaytsev@psu.ru  

Abstract 

The description of especially protected natural territories of Perm Krai 

located in different parts of the region is given. Information on a current state of 

EPNT and influence factors is provided. Need of creation of klasterôs national park 

is noted. 

Key word: especially protected natural territories, national park, cluster, 

factor of influence 

Preservation of landscape and biological diversity in the world is 

recognized as absolutely necessary condition of a sustainable development. 

The conventional reception of preservation of a biological and landscape 

diversity is creation of especially protected natural territories (EPNT). 

Protected territories carry out some functions, the main among which 

are preservation of undisturbed or protogenic ecosystems, maintenance of 

ecological balance and restoration of the broken ecosystems. Also protected 

territories have recreational, ekologo-informative and research value. 

Perm Krai one of regions where the history of existence of especially 

protected natural territories totals more than 60 years. Protected territories 

are inseparably linked with the Perm university. Strengths of university 

scientists described and offered to protection many territories which merged 

subsequently in a uniform regional network. Formation of scientific bases 

of creation of an EPNT network is inseparably linked with a name of the 

deserved professor of the Perm university, the doctor of geographical 

sciences George Anatolyevich Voronov. Exactly thanks to its efforts two 

reserves and ten of regional EPNT are created. Exactly thanks to its works 

the EPNT network received scientific justification, and in Prikamye the 

register of EPNT first in Russia is created. 

Today in Perm Krai there are 2 federal EPNT ï the reserves 

"Vishera" and "Basegi", 263 regional and more than 50 local protected 

territories. The total area of protected territories makes 1 million hectares 

that is comparable to Jamaica Square, Cyprus or Lebanon. The sizes of 

protected territories are various. Largest of them have the area more than 

100 thousand hectare, and the area of the smallest ï it is less than a hectare. 

mailto:zaytsev@psu.ru


74 

Protected territories of Perm Krai are very various. It speaks variety 

of an environment of Perm Krai: the western and central part of the region 

are located on the Russian plain, east ï within the Ural highland.  

In the northwest of edge the taiga woods and lake and water and 

marsh ecosystems are protected.  

In the lowlands dated for valleys of Kama and its largest inflows 

huge marsh massifs are located. On coast of the rivers which flow down 

from the Ural mountains, the rocks having landscape, geological and 

botanical value are located numerous. 

In the east of Perm Krai mountain ecosystems and ridges are subject 

to protection, many of which are only slightly changed by the person. 

Exactly here the most beautiful protected territories ï the reserve Vishera, 

Basegi, the Ridge Kvarkush, Zhigalan's falls, Oslyank's mountain and many 

other are located. 

In the southwest of Perm Krai the remains of Kamaôs pine forests are 

protected. 

A little the southeast part of edge differs from other plain. Thanks to 

existence of calcareous and plaster breeds here the forest-steppe flora, not 

characteristic for so high widths wonderfully remained. For example, within 

ñPerm Serginskay of the karstic stony steppeò, ñSpasskay and 

Podkamennay mountainsò are located the most northern in Europe habitats 

of a ñStipa pennata Lò, and ñChernikovsky pine forestò ï the unique habitat 

Astragalus kungurensis. One of places where in the small territory the 

variety of unique geological, biological and landscape objects is combined 

is "Preduralye's" landscape wildlife area/ 

Creation of the protected territory at all doesn't guarantee full safety 

of the nature in their limits. The condition of EPNT affect both natural, and 

the anthropogenic factors leading to degradation of protected territories. 

More than 8 years we are engaged in monitoring of regional 

especially protected natural territories. It allows us to draw some 

conclusions on their current state. 

So, if to take for a standard not degraded, natural complexes not 

broken by the person, the condition of our EPNT will look as follows (table 

1). Degradation is caused influence of natural and anthropogenous factors. 

We allocated 9 factors. 

  

http://ru.wikipedia.org/wiki/L.
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Table 1 

The condition of EPNT of Perm Krai 

Condition of EPNT Piece 

Not degradated 44 

Very poorly degradated 164 

Poorly degradated 43 

Middle degradated 3 

Strongly degradated 2 

Very strongly degradated 1 

Total 257 

Table 2  

Factors of degradation EPNT 

Factor of degradation 
Piece of 

EPNT 

Square of 

EPNT, ha 

Degradation 

EPNT 

Creation of a wood infrastructure 190 657,9 1,4 

Cabins 240 448,9 1,1 

Recreation 146 323,6 1,0 

Wind 8 0,4 0,8 

Settlements 30 4,4 0,7 

Agriculture 72 19,2 0,6 

Fire 8 0,1 0,5 

Transport 10 0,9 0,3 

Production of mineral resourses 10 2,8 0,1 

Apparently from table 2, recreational influence is very essential. 

Creation of national park will promote decrease in recreational influence. 

National park ï the territory combining functions of conservation 

and a recreation. At the expense of zoning of the territory and nature 

protection arrangement, recreational influence in national parks is 

minimum. For Perm Krai optimum creation of national park, the klasterôs 

type consisting of several parts is represented. Parts are located in different 

natural regions of Perm Krai and reflect a biological and landscape diversity 

of the region. 

In total we allocated 11 clusters where it is necessary to create 

natural park. It is necessary to note that some clusters coincide with already 

existing regional EPNT of other categories (table 3). 
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Table 3 

Clusters of national parks 

Name of 

cluster 

Square, 

thousand, 

ha 

Mail characteristic of cluster 

1 2 3 

Adovo lakes 81,9 
Key ornithological territory of Russia, preservation 

rare and endangered species of plants and animals 

Kvarkush 89,8 Ecosystems of a subalpine belt 

Berezovskiy 15,0 
Geological objects, preservation rare and 

endangered species of plants and animals 

Mountain 

Oslyanka 
33,7 Ecosystems of a subalpine belt 

1 2 3 

Okhansk bor 10,2 
Preservation rare and endangered species of plants 

and animals 

Sylvenskiy 4,7 
Preservation rare and endangered species of plants 

and animals 

Osinskiy 

forest 
14,5 

Preservation rare and endangered species of plants 

and animals 

Tchusovay 

river 
11,0(35,0) 

Preservation rare and endangered species of plants 

and animals 

Kueda forest 25,5 
Preservation rare and endangered species of plants 

and animals 

Karagay forest 26,1 
Preservation rare and endangered species of plants 

and animals 

Severo-

Uvalskiy 
57,9 

Preservation rare and endangered species of plants 

and animals 

Creation of national park will promote environment preservation, 

will allow to optimize recreational influence in especially protected natural 

territories, will create favorable conditions for development of the organized 

active tourism. 
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SUSCETTIBILITê DA FRANA CON METODO MULTI -VARIATO 

NEL PARCO DEI NEBRODI (SICILIA)  

G. Agnesi, M. Mingoia 

 Universit¨ degli Studi di Palermo, via Archirafi, 20 Palermo, 

 e-mail: matteomng@hotmail.it 

Abstract 

Using the method ñmultivariateò we have developed a analysis of landslide 

susceptibility about the natural park of nebrodi. We considered three types of  

landslides: landslides slide, dripping landslides, landslides complex. About the 

factors of landsliding we chose the slope, the lithology and the use land. We built 

the paper UCU (unit of unique conditions) and overlaying the UCU paper with the 

paper of landslides divided by type of  landslides. So we realized the susceptibility 

papers of Nebrodi area. 

Keywords: Landslides, susceptibility, unit of unique condition, landslide 

slide, landslide dripping, landslides complex, slope, lithology, use land 

Lo scopo del presente lavoro consiste nel valutare le condizioni di 

suscettibilit¨ da frana nel Parco dei Nebrodi, unôarea di eccezionale 

interesse naturalistico ed ecologico della Sicilia, partendo dal 

riconoscimento dei fenomeni franosi in atto, per giungere, grazie allôutilizzo 

di un Sistema informativo Territoriale (GIS) alla redazione di cartografia 

della suscettibilit¨ attraverso unôanalisi dei principali fattori della franosit¨ 

presenti nel territorio studiato. Il metodo scelto per la realizzazione della 

carta della suscettibilit¨ da frana nel Parco dei Nebrodi ¯ quello bivariato o 

multi-parametrico implementato in ambiente GIS. Generalmente la prima 

fase di applicazione dellôanalisi statistica consiste nella realizzazione di una 

carta inventario dei fenomeni franosi e nella individuazione dei parametri di 

franosit¨ pi½ appropriati. Lo studio ¯ stato quindi articolato in tre fasi. La 

procedura utilizzata ¯ inoltre strutturata in modo tale da poter essere 

aggiornata in funzione 

dellôaggiornamento della banca 

dati dei dissesti. Durante la 

prima fase, si ¯ condotta 

lôanalisi spaziale dellôarea in 

esame intersecando la carta 

inventario del P.A.I. (Piano per 

lôAssetto Idrogeologico), 

relativa alle tipologie e al 

numero di eventi franosi 

presenti nei Parchi Regionali 
Figura 1 Carta dei dissesti presi in esame 

mailto:matteomng@hotmail.it
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Siciliani, con la carta relativa ai confini geografici dei Parchi stessi; da 

questa intersezione ¯ stata ricavata una carta ( in formato shp) relativa alle 

tipologie ed al numero di eventi franosi ricadenti nel Parco dei Nebrodi. 

Come fattori di controllo, sono stati scelti, a scopo didattico, tre tipologie di 

frana ritenute rappresentative dei fenomeni di dissesto ricadenti allôinterno 

della zona di studio: 

1) Frane tipo 

scorrimento; 

2) Frane tipo colamento; 

3) Frane complesse; 

Ottenendo cos³ una carta relativa 

alle tipologie franose prese in esame 

ricadenti allôinterno del Parco dei 

Nebrodi. (FIG.1).  La seconda fase 

¯ costituita dallôidentificazione dei 

fattori di franosit¨. A tale scopo 

sono state scelte tre variabili: 

1) Pendenza; 

2) Litologia; 

3) Uso del suolo; 

 

Tale scelta ¯ stata effettuata in considerazione della loro rilevanza 

come fattori predisponenti. Per ogni fattore ¯ stata creata una carta tematica 

successivamente sovrapposte alla carta 

dei dissesti(Fig.2-3-4) elaborata nella 

fase uno in modo da poter calcolare cos³ 

la densit¨ di area per ciascuna tipologia 

di frana e per ciascuna classe (rapporto 

tra lôarea di frana in una classe e lôarea 

totale della classe stessa).  

La pendenza ¯ uno dei parametri 

pi½ 

utilizz

ati per 

la valutazione della suscettibilit¨ da frana 

esso ¯ strettamente legato allôinclinazione 

dei possibili piani di rottura. Il layer della 

pendenza ¯ espresso in formato raster e 

rappresenta il gradiente del piano 

Figura 2 Sovrapposizione carta della 

pendenza e carta dei dissesti presi in 

esame 

Figura 3 Sovrapposizione carta 

litologica e carta dei dissesti 

Figura 4 Sovrapposizione carta 

usodel  suolo e carta dei dissesti 
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tangente alla superficie nel punto considerato, nella direzione di massima 

pendenza. Determinata la pendenza si ¯ proceduto alla classificazione della 

stessa individuando 4 classi, scelte sulla base di  valori soglia ritenuti critici.  

Nella seguente tabella (Tab.1) viene mostrata la distribuzione areale 

delle classi di pendenza e la relativa densit¨ delle tipologie franose ricadenti 

su di esse. 
Tab. 1  

Distribuzione areale delle classi di pendenza e relativa densit¨ delle tipologie 

franose 

Classe 

dipendenza 

Area 

m2 

Frane tipo 

scorrimento 

Frane 

complesse 

Frane tipo 

colamento 

<15% 98319 0,0069 0,0412 0,0074 

15%-20% 175889 0,0065 0,0424 0,0074 

20%-25% 201378 0,0057 0,0336 0,0025 

>25% 51007 0,0060 0,0182 0,0001 

DESCRIZIONE  area m2 scorrimenti 

frane 

complesse colamenti 

Alluvioni  6403 0,0034 0,0745 0,0066 

Arenarie quarzoso-feldspatiche 57166 0,0054 0,0058 0,0012 

Calcari marnosi, Marne 8409 0,0134 0,0134 0,0006 

Brecce dolomitiche, Doloareniti 5989 0,0037 0,0254 0,0017 

Conglomerati poligenici 1766 0,0000 0,0000 0,0000 

Calcari 4783 0,0013 0,0056 0,0008 

Quarzareniti M. Soro 188951 0,0049 0,0414 0,0039 

Detrito di falda 9461 0,0021 0,1222 0,0502 

  

Tab. 2  

Distribuzione areale delle classi litologiche e relative densit¨ franose 
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Tab. 3  

Distribuzione areale delle classi di uso del suolo e relative densit¨ 

franose 

TIPOLOGIA  Area m2 scorrimenti 

frane 

complesse 

colament

i 

bosco misto 2107 0,0000 0,0000 0,0000 

conifere 195 0,0000 0,0000 0,0000 

frutteto 2095 0,0086 0,0076 0,0010 

macchia 17560 0,0295 0,0330 0,0024 

seminativo semplice 14428 0,0151 0,0231 0,0266 

zone umide 636 0,0000 0,0000 0,0000 

La litologia ¯ un parametro derivato da una carta geologica 

georiferita e vettorializzata. Questa ¯ notoriamente considerata uno dei 

fattori predisponenti pi½ importanti nella valutazione della suscettibiliẗ  da 

frana poich® condiziona i parametri meccanici del materiale e quindi la sua 

coesione e resistenza al taglio. 
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Sono state individuate 8 classi litologiche, la cui rilevanza ¯ mostrata 

in tabella 2, che mostra le diverse classi litologiche, lôestensione e nelle tre 

colonne a destra si osserva la densit¨ delle tipologie franose prese in esame 

nel nostro studio. Lôuso del suolo, tra i fattori che predispongono l'innesco 

di una frana,  rappresenta, se non il pi½ 

importante, sicuramente quello in cui 

lôuomo maggiormente pu¸ intervenire 

in senso sia positivo che negativo. La 

copertura del suolo, infatti, ove assente 

o degradata pu¸ influire nello squilibrio 

della regimazione delle acque 

superficiali e conseguente 

predisposizione allôinnesco di 

fenomeni di instabilit¨; la dove 

invece adeguatamente presente sia in 

termini quantitativi che qualitativi, 

pu¸ garantire maggiore stabilit¨ ai 

versanti. La tabella 3 mostra le 

tipologie di uso del suolo ricadenti 

nel Parco, la loro distribuzione 

areale e la relativa                            

densit¨ delle tipologie dei fenomeni 

franosi. Nella terza fase, le carte 

tematiche sono quindi state analizzate 

in funzione della carta dei dissesti 

precedentemente elaborata ottenendo cos³ il  valore di suscettibiliẗ  da frana 

di ciascuna area, ricavato mettendo in relazione spaziale ciascuna carta 

tematica relativa ai fattori predisponenti con la carta dei dissesti. Come 

parametro fondamentale ¯ stata utilizzata la densit¨ di dissesto, ovvero il 

Figura 7  Carta suscettibilit¨ per 

frane di tipo colamento 

Figura 5 Sovrapposizione carta 

UCU e carta dei dissesti 

Figura 6 Carta suscettibilit¨ per 

frane di tipo scorrimento 

Figura 8 Carta suscettibilit¨ per frane 

di tipo frane complesse 
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rapporto tra lôarea di frana di una classe rispetto allôarea totale della classe 

stessa. Dalla combinazione delle carte finora descritte ¯ stato possibile 

realizzare la carta delle unit¨ di condizioni univoche (UCU) (Fig.5), che, 

messa in relazione con la carta dei dissesti suddivisi per tipologia, ha 

permesso di creare tre carte tematiche relative alla suscettibilit¨ da frana nel 

Parco dei Nebrodi (Fig.6-7-8), una per ogni tipologia franosa presa in 

esame; in queste carte sono state definite 5 classi di suscettibilit¨ in 

relazione alla combinazione specifica dei fattori predisponenti presi in 

esame. 
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Abstract 

The research aims to analyze and assess the concentration of arsenic in the 

Castelli Romani area, near the city of Rome, Italy. 

The sampling, carried out in December 2011, involved two different areas: 

one in the rim of the volcanic aquifer and one in the middle of it. 

Have been found high concentration of arsenic and other metal above the 

legal standard that make the groundwater, collected from wells and springs, 

unusable for human consumption. 

Key words: arsenic, Colli Albani, groundwater 

Many trace elements are playing an increasingly important role in 

determining the potability of groundwater. 

The presence of arsenic in the aquifers of Colli Albani volcanic 

district, which has been known for many years, has become a issue of great 

environmental importance. This is especially due to the establishment of a 

new legislation on water human consumption. 

The following objectives have been set up: 

 Defining the physical and chemical characteristics of the water 

belonging to the volcanic aquifers in the Alban Hills, located in the 

Southern East region of Rome. 

 Verifying the presence of arsenic in groundwater and analysing the 

distribution of such element. 

 Assessing the most effective way in removing the pollutant from 

the potable water. 

Firstly, it was necessary to rebuild the geological and 

hydrogeological framework concerning the basis of previous studies and the 

distribution of arsenic in different environments and among different rocks. 

The apparatus of the Colli Albani volcanic, is placed in the volcanic 

region of Central Italy, formed in the Pleistocene. In the central part of the 

volcanic complex, significant infiltration of water favours its flows into the 

aquifer in which the water streams, with a radial and centrifugal spin, 

towards the more distal parts. 

Three sources (CA) have been sampled. These are located near the 

volcanic central structure, together with seven wells (AP) distributed in the 

most distal part of the aquifer and 1 source (SE) belonging to the complex 

mailto:aleotti.ema@gmail.com
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carbonate of 

Lepinis. The latter 

has been chosen to 

make a 

comparison with 

the presence of 

arsenic in the two 

different 

hydrogeological 

complexes. 

Through 

the analysis in situ 

and in the 

laboratory, facies 

of the analyzed 

waters have been 

established 

together with the concentrations of several metals. Using the diagram of 

Schoeller, a complex heterogeneity has emerged, which is related to the 

concentrations of principles ions, especially in correspondence of the most 

distal part of the volcanic system. Briefly, the sources appear to belong to 

the alkaline calcium bicarbonate facies while the wells tend to part of a 

calcium chloride facies, even if maintaining a highly presence of 

bicarbonates and alkaline. 

The results of metal concentrations analyses confirm the presence of 

arsenic above the MAC (Maximum Allowable Concentration on the 

Legislative Decree 31/01) in almost all samples. The geochemical data 

obtained in this study confirmed the presence of arsenic, which has natural 

roots, not necessarily correlated to the upstream hydrothermal deep flow 

which is rich in arsenic, as it has appeared in the study of the other volcanic 

districts of Lazio and Tuscany. 

From this study it can be deducted that the high level concentrations 

of As in the more distal part of the aquifer examined could be explained by 

the long path that the water follows underground and by the limited 

contribution of infiltration, which is lower than the values registered in 

higher located areas. 

Moreover, it has been noticed how the higher concentration of 

vanadium, selenium and fluorine, with respect to legal standard framework 

is mainly due to natural factors. 

Figure 1. Photo of Colli Albani and Lepini Mountains 
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The values of the respective concentrations of the relative elements, 

found during sampling, and the MAC index relating to such elements, are 

reported in table 1. 

Table 1  

Pollutants concentration and MAC 

 

Arsenic [ppb] Vanadium [ppb] Selenium [ppb] 

AP1 18.90 43.51 20.03 

AP2 15.97 46.41 30.52 

AP3 19.80 39.01 45.70 

AP4 15.28 35.66 26.10 

AP5 23.38 55.97 6.36 

AP6 22.52 55.81 8.39 

AP7 27.62 71.39 7.75 

CA1 12.83 46.26 3.33 

CA2 8.90 42.34 3.36 

CA3 6.81 32.49 2.84 

SE 0.46 1.01 1.57 

MAC  10 50 10 

It is worth noticing that the high concentrations of arsenic detected in 

this sample are lower than both samples either in different areas of the same 

volcanic district, and samples in adjacent volcanic districts. This 

consideration does not justify, in any case, the concealment and denial of a 

situation harmful to the population which benefits that resource. 

Known the difficult situation in which the Colli Albaniôs water 

system stands, and known the several problems that need to be addressed to 

resolve this crisis, it is important to monitor the water levels of the different 

aquifers and to control the water quality, with particular regard to the 

presence of arsenic; if the content of this metal is higher than the MAC, it is 

necessary to provide adequate systems to reduce these levels to the limits 

imposed by the European Community. 

In the water extracted from the wells, anomalies on the content of 

alkali chlorides and sulphates were found: these abnormalities may be 

related to a phenomenon of marine ingression. The values obtained in this 

campaign were compared to those which were carried out from a sample in 

the same area in 1973: an increase of chlorides and nitrates, which could 

indicate pollution of the aquifer due to the prolonged use of nitrogen 

fertilizers and chlorinated solvents, has been noticed. The area in question 

has been, for decades, a non-intensive agricultural area and only in the last 

thirty years there has been a sharp increase in uncontrolled urbanization. 

With regards to the arsenic removal systems which have been 

thought for these waters, the reverse osmosis process seems the most 
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suitable, both because it can be used in domestic systems and large water 

systems, and because it allows simultaneously the removal of others metals, 

such as vanadium and selenium. 

The urgency to improve the removal systems already present in the 

area, or even to create new ones, is mainly amplified by the intention of the 

European Community to decrease, in the next five years, the arsenic MAC 

at 5 ɛg/l. 

It is important to underline that although the aquifer pollution is not 

mainly caused by an anthropic intervention, the groundwater resources 

decrease and its uncontrolled exploitation can dramatically increase the 

presence of As, compromising even more the quality of the water. 
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Summary 

The research that I have faced is a contribution to the knowledge of some 

water inside the Natural Park of the Maritime Alps. The main objective of the 

research is the evaluation and the physical and chemical characterization of the 

water sampled through the use of Schoeller diagrams and the assignment of the main 

facies. The area of investigation was the Gesso Valley, home to the park. The 

sampled sources, located in the altitudinal range from 1000m to 2100m above sea 

level, were 11, of which 8 from aquifers in complex debris and 3 from aquifers in 

fractured basement complex. We conducted the research through in-situ and 
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laboratory analysis. During the analysis on the field, the instrumentation used was: a 

thermometer for measuring the temperature, a pH meter for measuring pH, a 

conductivity meter for measuring the specific electric conductivity refers to the 

standard temperature of 25ÁC. For each sampled source, we needed to take two 

samples, one of 100ml (filtrate) and the other of 500ml. Thanks to the laboratory 

analysis we indited a Schoeller diagram including all sources, and the common 

result obtained was to have water with bicarbonate and calcic characteristic facies. 

We have to note the trend lines in the diagrams, a common form due to the different 

concentrations of chlorides and alkalis. Thanks to this observation we evidence that 

all the sampled waters circulate in clusters (debris or fractured) rock crystal. We 

obtained a further confirmation by the observation of the geological map with the 

location of the sources. Apart from the quality characterization of the water using 

the main parameters, it was possible to analyze the metals quantities in them. We 

obtained outliers especially for the arsenic; in some waters the number exceeded the 

CMA (maximum allowable concentration). The waters with high values of dissolved 

elements, then water more mineralized than the other were those from gallery 

compared to those in detritus; this certainly due to the times of circulation rather 

slow and consequently to a higher water-rock contact. 

The research addressed is intended as a contribution to the knowledge of the 

quality of some groundwater resources present within the Natural Park of the 

Maritime Alps (Pics.1-2). 

Key words: groundwater resources, Maritime Alps, facies, analysis of water  

The research that I have faced is a contribution to the knowledge of 

some water inside the Natural Park of the Maritime Alps. The main 

objective of the research is the evaluation and the physical and chemical 

characterization of the water sampled through the use of Schoeller diagrams 

and the assignment of the main facies. The area of investigation was the 

Gesso Valley, home to the park. The sampled sources, located in the 

altitudinal range from 1000m to 2100m above sea level, were 11, of which 

8 from aquifers in complex debris and 3 from aquifers in fractured basement 

complex. We conducted the research through in-situ and laboratory 

analysis. During the analysis on the field, the instrumentation used was: a 

thermometer for measuring the temperature, a pH meter for measuring pH, 

a conductivity meter for measuring the specific electric conductivity refers 

to the standard temperature of 25ÁC. For each sampled source, we needed to 

take two samples, one of 100ml (filtrate) and the other of 500ml. Thanks to 

the laboratory analysis we indited a Schoeller diagram including all sources, 

and the common result obtained was to have water with bicarbonate and 

calcic characteristic facies. We have to note the trend lines in the diagrams, 

a common form due to the different concentrations of chlorides and alkalis. 

Thanks to this observation we evidence that all the sampled waters circulate 

in clusters (debris or fractured) rock crystal. We obtained a further 
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confirmation by the observation of the geological map with the location of 

the sources. Apart from the quality characterization of the water using the 

main parameters, it was possible to analyze the metals quantities in them. 

We obtained outliers especially for the arsenic; in some waters the number 

exceeded the CMA (maximum allowable concentration). The waters with 

high values of dissolved elements, then water more mineralized than the 

other were those from gallery compared to those in detritus; this certainly 

due to the times of circulation rather slow and consequently to a higher 

water-rock contact.  

 

Pics. 1-2. The Marittime Alps  and the lake 

The protected area is situated in Italy, north-west of the Alps, (in the 

south) in the Piemonte Region, in the province of Cuneo. In the Maritime 

Alps, on the Italian side, there is the Natural Park of the Maritime Alps, 

comprising Vermenagna, Gesso and Stura Valleys, while on the French 

side, there is the National Park of Mercantour. These parks border for about 

35km. Thanks to many European projects the two parks (together and) will 

work together very often in the near future and they could create a unique 

international natural park. Gesso Valley is a valley of the Maritime Alps 

largely shaped by glaciers. The morphology of the valley repeats the typical 

type of Alpine valleys, the valley floor is very large and it has a number of 

side branches. In Gesso Valley there are the highest peaks of the Maritime 

Alps, including the two peaks over 3000m above sea level of Argentera. In 

the area of the Maritime Alps, the massif crystalline of Argentera lies, 

which represents the European foreland of the Alps. The solid is separated 

by a major tectonic dividing the solid into two large groups: the Tin®e, 

cropping for the most part in France, consisting mainly of magmatic rocks 

that are associated with metamorphic rocks and the complex Malivern-

Argentera, in Italian territory compound, in most part, by granites and 

associated metamorphic rocks. In this context, there may be a certain local 

groundwater flow systems of fractures in the floods in the valley and in the 

quaternary deposits (morainic debris, landslide) distributed along the main 
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valley and the secondary ones. Most of the rivers in the valley has a power 

supply type snow-pluvial, this means that there are large seasonal 

variations. In the area of crystalline massif there are also hot water sources: 

Valdieri and Vinadio. Knowing well the geological situation of the area in 

question, in a preliminary study, the research was continued by placing the 

main objective evaluation and physico-chemical characterization of the 

water sampled through the use of Schoeller diagrams and the assignment of 

main facies. The sampled sources, located in the altitude range between 

1000m and 2100m above sea level, are 11, including 8 from aquifers in 

complex debris and 3 from aquifers in fractured basement complex. (Pic. 3). 

 

 Pic. 3. Geological map with the different source 

 

The research was conducted through analysis in situ and in 

laboratory. Analysis in the field instrumentation used was: a thermometer 

Pic. 4-5. The Shoellerôs Diagram 
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for measuring the temperature, a pH-meter for measuring pH, a conductivity 

meter for measuring the specific electric conductivity refers to the standard 

temperature of 25ÁC. For each sampled source has been necessary to take 

two samples, one of 100ml filtrate and acidified with nitric acid at 65%, to 

ensure the chemical stability of the dissolved metals and one of 500ml non-

acidified. The water sample is used for the analysis in the laboratory to 

evaluate the content of the main substances, such as the cations Ca
2 +

, Mg
2+

, 

Na
+
 and K

+
, the anions HCO

3-
, Cl

-
, SO4

2-
and NO

3- 
present in solution. We 

know that the waters sampled from the galleries are more mineralized than 

the other. It has been possible to draw a diagram of Schoeller (Pics. 4-5) 

including all sources, and the result obtained was common to have water 

with characteristic facies bicarbonate and calcium. Itôs important to note the 

trend of broken in the diagrams, a common factor for all waters is the 

increased presence of alkali than the chlorides. This is due to the fact that 

the sampled waters circulating in clusters (detrital or fractured) crystalline 

rock. We obtained a further confirmation by observing the geological map 

with the location of the sources. The temperature of the springs varies from 

values of 13.5ÁC (max) to 4.6ÁC (min value). They are all cold water 

because the temperature is lower than 20ÁC. From the values of the specific 

electrical conductivity it is confirmed that the waters are slightly 

mineralized. Regarding the hardness they are classified as extremely sweet 

or very sweet. The value of nitrates, however, is very low reaching the 

maximum value of 3.6 mg/l, below than characteristic of natural 

background (5 mg/l). The component of chlorides depends only by the 

contribution meteor. In addition to having the waters characterized 

qualitatively using the main parameters, it is also able to analyze their metal 

content. We have obtained anomalous values especially for arsenic, that, in 

some samples, exceeded the values of the CMA (maximum allowable 

concentration), that is 10 g/l. The waters have high values of dissolved 

elements, so they are more mineralized than the other ones that we sampled 

in tunnels; surely this is due to the times of circulation rather slow (found 

for the aquifers sampled in the tunnel) and consequently to greater water-

rock contact. By Schoeller diagrams we can note that the main 

hydrochemical facies in the waters sampled is bicarbonate and calcium. 

There are, on the whole, waters with high quality base. For drinking and 

human consumption we must characterize the water also under the biology 

(containing micro-organisms that may result from the strong anthropic 

pressure). 
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Abstract 

Short presentation of Apulian region and analysis about the link between the 

tipical Mediterranean climate and  the local forest vegetation 

Key words: Apulia, Mediterranean climate, forests, maquis, chaparral, 

matorral, garrigue, Quercus. 

Presentazione geografica della regione 

La Puglia ¯ una regione del sud Italia e rappresenta la porzione pi½ 

orientale del paese. Essa si estende su una superficie prossima ai 20000 km
2
 

e per una lunghezza di quasi 400 km lungo lôasse NO - SE, con uno 
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sviluppo costiero di circa 800 km. Geologicamente la Puglia ¯ costituita per 

la quasi totalit¨ da un basamento calcareo cretacico e da sovrastanti 

formazioni sedimentarie; da ci¸ deriva la peculiare natura carsica del 

territorio che, unita alla scarsit¨ delle precipitazioni, ¯ causa della quasi 

nulla presenza di corsi dôacqua superficiali a carattere permanente. 

Dal punto di vista orografico, il territorio regionale si divide 

pressocch¯ equamente in collinare e pianeggiante, con una ridottissima 

porzione a carattere montuoso (å 1,5%). In base al profilo del suolo sono 

riconoscibili le aree geografiche riportate nella carta seguente. 

Le regioni indicate con le lettere A e B sono quelle a carattere localmente 

montuoso (rispettivamente Gargano e 

Sub-Appennino Dauno), con quota 

massima di 1152m sul livello del 

mare (s.l.m.). La regione indicata con 

la lettera D (le Murge) ¯ un altopiano 

collinare che degrada lentamente ad 

Est verso il mare. Con le lettere C ed 

E sono indicate le zone pianeggianti 

(rispettivamente il Tavoliere delle 

Puglie, con la terra di Bari, ed il 

Salento, con il litorale Tarantino). 

Fig. 1. Aree geografiche della Puglia 

Il clima della regione 

Per gran parte del territorio pugliese il clima ¯ considerato di tipo 

Mediterraneo; secondo la classificazione di Koppen, questo tipo di clima 

(che rientra tra quelli temperati) ¯ rintracciabile nella quasi totalit¨ delle 

zone costiere e collinari dei paesi del bacino del Mediterraneo, lungo la 

costa occidentale della California, nel Cile centrale, nellôestremo Sud Africa 

e localmente nel sud ovest dellô Australia. Esso ¯ caratterizzato da lunghe 

estati calde e siccitose ed inverni miti, con gelate sporadiche. Ci¸ rende il 

clima Mediterraneo estremamente particolare, dal momento che lôassenza di 

precipitazioni si riscontra proprio in concomitanza con il periodo vegetativo 

delle piante (caratteristica comune ai soli climi di natura desertica!). 

Nello specifico, la Puglia rientra nel sottotipo Csa del clima 

Mediterraneo, essendo la temperatura media del mese pi½ caldo superiore ai 

22ÁC. 

Lôammontare delle precipitazioni nei tre mesi estivi si attesta, 

mediamente, intorno al 10% del totale annuo, concentrate spesso in 

fenomeni isolati, rapidi ed estremamente intensi (flash flood). Inoltre non ¯ 

raro avere periodi anche di 40-50 giorni senza piogge. 
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Come gi¨ accennato, parte del territorio pugliese vede per¸ 

caratteristiche climatiche differenti; il promontorio del Gargano ed il Sub-

Appennino godono infatti, in virt½ della quota media il primo ed anche della 

distanza dal mare il secondo, di un clima tendenzialmente continentale, 

caratterizzato da un maggior apporto pluviometrico nel corso dellôanno, 

temperature medie annue (ma soprattutto invernali) pi½ basse, maggiori 

escursioni termiche giornaliere. 

  Fig. 2. Precipitazioni annue                    Fig. 3. Temperature medie annue 

Le mappe su riportate sono state elaborate sulla base dei dati rilevati 

dalle stazioni ombrotermiche diffusamente presenti sul territorio e gestite da 

vari enti facenti capo alla Regione Puglia. I dati utilizzati sono quelli di una 

serie storica trentennale che va dal 1971 al 2000. 

Aspetti vegetazionali 

La vegetazione mediterranea ¯ tipicamente rappresentata da boschi 

di specie sempreverdi e fitte formazioni arbustive di sclerofille (definite 

macchia e distinguibili in funzione di composizione specifica, altezza e e 

sporadica) e steppa (con prevalenza di graminacee). Nelle zone pi½ aride ed 

in quelle dunali costiere si ritrovano isolati arbusti xerofiti con portamento 

detto  a pulvino, caratteristico per lôaspetto sferico, che permette di 

proteggere il terreno dal riscaldamento e dunque dallôevaporazione, oltre 

che di ridurre al minimo la superficie fogliare esposta. 

Per via delle gi¨ citate condizioni climatiche, le piante di questi 

territori presentano una serie di adattamenti di tipo biologico e strutturale, 

che consentono loro di resistere e dunque di adattarsi allôhabitat che ne 

deriva. Di seguito le principali caratteristiche comuni:  

- gli apparati radicali si presentano molto sviluppati, soprattutto in 

profondit¨, cos³ da poter captare la poca acqua disponibile; 

- le foglie sono spesse e di consistenza coriacea (caratteristica detta 

sclerofillia), di ridotte dimensioni e talvolta ricoperte di peluria e cere. Ci¸ 

consente di ridurre al minimo lôevapotraspirazione, ma al contempo ne 
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riduce lôefficienza fotosinetica ed aumenta i costi metabolici. Specialmente 

nelle piante arbustive, le foglie sono inoltre ricche di olii aromatici. 

- altro adattamento, di tipo biologico, ¯ la chiusura degli stomi (poco 
numerosi) nelle ore pi½ calde (cui segue lôapertura di notte), fino a poter 

arrivare, durante la stagione estiva, ad una fase di riposo vegetativo, poi 

interrotto in autunno o anche in inverno. 

Prima di approfondire gli aspetti vegetazionali della Puglia, va 

specificato che questi sono intimamente legati alle aree microclimatiche 

omogenee della regione, alla cui definizione concorrono numerosi fattori: 

orografia (ovvero esposizione dei versanti, altitudine, vicinanza al mare), 

regime dei venti, pluviometria e termometria nei diversi periodi dellôanno. 

Tali aree corrispondono, per grandi linee, a quelle geografiche riportate in 

Fig. 1, ad eccezione della parte nord-occidentale delle Murge, la quale 

rientra climaticamente nellôarea del Tavoliere; la terra di Bari rientra invece 

nellôarea del Salento. 

Nelle zone montuose del Sub-Appennino Dauno e del Gargano ¯ 

presente in prevalenza Quercus cerris L., cui si associano Carpinus betulus 

L., Carpinus orientalis Miller., Cornus sanguinea L., Rosa canina L., 

Hedera helix L., Crataegus monogyna Jacq; a quote via via pi½ basse 

subentra, fino a divenire dominante, Quercus pubescens Willd. Localmente 

Q. cerris si associa anche a Q. pubescens, Euonimus europaeus L., Corylus 

avellana L., Acer campestre L. Nellôambito delle cerrete ¯ possibile 

rinvenire localmente anche Fagus silvatica L., che in alcune zone del 

Gargano (dove lôumidit¨ ¯ maggiore) forma popolamenti puri. Le zone 

apicali del Sub-Appennino Dauno (oltre gli 800 m s.l.m.) sono inoltre 

caratterizzate da praterie steppiche di origine probabilmente primaria.
[1]

 

Il tavoliere e la Murgia di NW sono lôhabitat ideale per Q. 

Pubescens, che pu¸ passare da portamento arboreo ad arbustivo, non 

mancando per altro maestosi esemplari isolati. Nei boschi di Q. Pubescens 

lôassociazione ¯ con arbusti e cespugli di specie mesofile quali Paliurus 

spinachristi Miller, Prunus spinosa L., Pyrus amygdaliformis Vill., Rosa 

sempervirens L., Phillyrea latifolia L., Pistacia lentiscus L., Smilax aspera 

L.. Anche qui, nelle zone pi½ alte, si ritrovano praterie dominate da Stipa 

austroitalica Martinovsky e Festuca circummediterranea Patzke con radi 

arbusti.
 [2]

 

Nella porzione sud-orientale delle Murge ¯ Q. troiana, in 

consociazione con Q. Pubescens, a trovare lôoptimum climatico e la pi½ alta 

temperatura media invernale segna il progressivo passaggio dalle specie 

caducifoglie a quelle sempreverdi. La composizione del sottobosco ¯ simile 

a quella delle Murge di NW, cui vanno ad aggiungersi Ruscus aculeatus L., 

Asparagus acutifolius L., Crataegus monogyna, Rhamnus alaternus, 
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Arbutus unedo L., Calicotome spinosa L., Cistus monspeliensis, C. incanus 

L., C. salvifolius, Fraxinus ornus L.,  Vitex agnus castus L, Paliurus 

spinacristi.
 [3]

 

Nelle restanti aree della regione (la cui quota ¯ sempre inferiore ai 

200 m s.l.m.) si osservano Q. Coccifera (presente localmente anche a quote 

superiori, sulle Murge) e Q. Ilex, entrambe specie sempreverdi che si 

presentano generalmente come arbusti o piccoli alberelli. Questôultima 

trova spazio specialmente nelle zone con clima invernale pi½ mite, pur 

formando ormai solo popolamenti sporadici ed isolati, essendo stato il suo 

areale da lungo tempo sfruttato a fini agricoli. Anche qui il sottobosco ¯ 

costituito da specie mediterranee sempreverdi.
 [4]

 

A conclusione di quanto sin qui detto va infine specificato che 

lôammontare della superficie boschiva in Puglia ¯ pari ad appena 1460 km
2
, 

il 7,5% della superficie regionale (secondo i dati dellôinventario forestale 

nazionale). Tra lôaltro in questo dato confluiscono anche le terre 

temporaneamente prive di copertura, nonch® le superfici interessate da 

interventi di rimboschimento (realizzati con Pinus halepensis Mill., P. pinea 

L., Cupressus arizonica L. e C. sempervirens L.); ne deriva che i boschi di 

cui sopra sono relegati in zone ristrette, in particolar modo Gargano e 

Murge di SE. Tale povert¨ ¯ il risultato di secoli di sfruttamento del terreno 

in favore di pascolo ed agricoltura, nonch® di frequenti incendi volontari.  
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ʆʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʟʘʢʘʟʥʠʢʘ 

ɺʦʨʦʙʴʝʚʳ ʛʦʨʳ ʦʢʘʟʳʚʘʝʪ ʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʚ ʮʝʥʪʨʝ 
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ʦʛʨʦʤʥʝʡʰʝʛʦ ʤʝʛʘʧʦʣʠʩʘ ï ʛ. ʄʦʩʢʚʳ. ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʚʳʰʝʥʥʦʤ ʟʘʧʳʣʝʥʠʠ, ʥʘʢʘʧʣʠʚʘʥʠʠ ʧʨʦʜʫʢʪʦʚ 

ʪʝʭʥʦʛʝʥʝʟʘ, ʠʟʤʝʥʝʥʠʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ.  

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʘʩʴ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʪʠʧʠʯʥʳʭ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʨʦʜʥʦʛʦ ʟʘʢʘʟʥʠʢʘ 

ɺʦʨʦʙʴʝʚʳ ʛʦʨʳ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʦʜʥʦʡ ʠʟ ʥʘʩʫʱʥʳʭ ʧʨʦʙʣʝʤ 

ʟʘʢʘʟʥʠʢʘ ï ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ. 

ʄʘʨʰʨʫʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʟʘʢʘʟʥʠʢʘ ɺʦʨʦʙʴʝʚʳ ʛʦʨʳ. ɺ ʭʦʜʝ ʣʝʪʥʠʭ ʧʦʣʝʚʳʭ ʨʘʙʦʪ 2008 ʠ 2010 

ʛʛ. ʙʳʣʦ ʦʪʦʙʨʘʥʦ 45 ʧʦʯʚʝʥʥʳʭ ʧʨʦʙ, 44 ʦʙʨʘʟʮʘ ʜʨʝʚʝʩʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʚʠʜʦʤ ï ʢʣʝʥʦʤ, ʠ 16 ʦʙʨʘʟʮʦʚ ʪʨʘʚʷʥʠʩʪʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʩʥʳʪʴ).  

ʆʧʨʝʜʝʣʝʥʠʝ ʚʘʣʦʚʳʭ ʬʦʨʤ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʳʰʴʷʢʘ ʚ 

ʧʨʦʙʘʭ ʧʦʯʚ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 

ʨʝʥʪʛʝʥʦʬʣʶʦʨʝʩʮʝʥʪʥʦʤ ʩʧʝʢʪʨʦʤʝʪʨʝ çʉʇɽʂʊʈʆʉʂɸʅ-ʄɸʍ-GVè.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ ʢʘʬʝʜʨʳ ʠʥʞʝʥʝʨʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʛʝʦʣʦʛʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʄɻʋ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

1. ʉʫʤʤʘʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʛʨʷʟʥʝʥʠʷ Zc. 

ʇʦ ʩʫʤʤʘʨʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʟʘʛʨʷʟʥʝʥʠʷ ʚʳʜʝʣʷʶʪʩʷ 4 

ʢʘʪʝʛʦʨʠʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ: ʜʦʧʫʩʪʠʤʘʷ, ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʘʷ, ʦʧʘʩʥʘʷ ʠ 

ʯʨʝʟʚʳʯʘʡʥʦ ʦʧʘʩʥʘʷ. ʕʪʦʪ ʞʝ ʢʨʠʪʝʨʠʡ ʧʨʠʤʝʥʠʤ ʠ ʜʣʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

2. ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʝʚʳʰʝʥʠʷ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ  ʂʧʜʢ. 

3. ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʟʘʛʨʷʟʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʣʠʪʦʩʬʝʨʳ ʚʳʜʝʣʠʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʊʨʦʬʠʤʦʚʳʤ ɺ.ʊ. ʠ ɿʠʣʠʥʛʦʤ ɼ.ɻ. ʫʯʘʩʪʢʠ ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ, 

ʫʩʣʦʚʥʦ-ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ, ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʠ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʵʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ʆʮʝʥʢʘ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ: 

4. ʆʮʝʥʢʘ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʧʨʦʚʦʜʠʣʘʩʴ 

ʩʦʛʣʘʩʥʦ ʉʅʠʇ 22-01-95 çɻʝʦʬʠʟʠʢʘ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚè, 

ʛʣʘʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʣʠʩʴ ʧʣʦʱʘʜʥʘʷ ʧʦʨʘʞʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ 

ʠ ʧʣʦʱʘʜʴ ʨʘʟʦʚʦʛʦ ʧʦʷʚʣʝʥʠʷ ʥʘ ʦʜʥʦʤ ʫʯʘʩʪʢʝ  

ɺ ʭʦʜʝ ʣʝʪʥʝʡ ʧʦʣʝʚʦʡ ʧʨʘʢʪʠʢʠ 2008 ʛ. ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʳʰʴʷʢʘ 

ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʨʦʜʥʦʛʦ ʟʘʢʘʟʥʠʢʘʤ ʚ 
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ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʤ ʧʦʯʚʝʥʥʦʤ ʛʦʨʠʟʦʥʪʝ, ʠʩʧʳʪʳʚʘʶʱʝʤ ʥʘʠʙʦʣʴʰʝʝ 

ʪʝʭʥʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ɼʘʥʥʳʝ ʚʳʚʦʜʳ ʧʦʟʚʦʣʠʣʠ ʩʦʩʨʝʜʦʪʦʯʠʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʧʦʯʚ ʢʘʢ ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʦʤ. 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ: 

ʇʦʯʚʳ 

ʇʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʧʨʝʚʳʰʝʥʠʷ ʇɼʂ (ʂʧʜʢ) ʚ ʧʦʯʚʘʭ ʜʣʷ ʚʩʝʭ 

ʪʦʯʝʢ ʚʳʷʚʣʝʥʳ ʧʨʝʚʳʰʝʥʠʷ ʧʦ ʢʦʙʘʣʴʪʫ, ʩʚʠʥʮʫ, ʮʠʥʢʫ, ʢʘʜʤʠʶ ʠ 

ʤʳʰʴʷʢʫ. ʉʦʜʝʨʞʘʥʠʝ ʚʘʥʘʜʠʷ, ʥʠʢʝʣʷ, ʩʝʨʳ ʠ ʨʪʫʪʴ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʇɼʂ, ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ ʙʣʠʟʢʦ ʢ ʇɼʂ, ʚ ʜʚʫʭ ʪʦʯʢʘʭ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʚʳʰʝʥʠʝ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʚʳʷʚʣʝʥʦ ʧʦ 

ʤʳʰʴʷʢʫ, ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʷʪʴ ʠ ʙʦʣʴʰʝ ʨʘʟ  

ʂʇɼʂ. ʇʨʠ ʵʪʦʤ ʚʳʷʚʣʝʥʳ ʧʷʪʴ ʪʦʯʝʢ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʣʦʢʘʣʴʥʳʤʠ 

ʤʘʢʩʠʤʫʤʘʤʠ, ʧʨʦʩʣʝʞʠʚʘʶʱʠʤʠʩʷ ʠ ʧʦ ʜʨʫʛʠʤ ʵʣʝʤʝʥʪʘʤ. ɼʣʷ ʵʪʠʭ 

ʪʦʯʝʢ ʭʘʨʘʢʪʝʨʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʫʩʦʨʘ (ʧʦ ʜʘʥʥʳʤ ʚʠʟʫʘʣʴʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ) ʠ ʫʚʣʘʞʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚ.  

ʇʨʦʩʣʝʞʠʚʘʝʤʳʡ ʧʦ ʚʩʝʤ ʵʣʝʤʝʥʪʘʤ ʤʠʥʠʤʫʤ ʚʳʷʚʣʝʥ ʚ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʪʦʯʢʝ ʠ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʝʝ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʥʘ ʣʦʢʘʣʴʥʦʤ ʦʙʦʩʦʙʣʝʥʥʦʤ ʚʦʟʚʳʰʝʥʠʠ.  

ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʦʙʘʣʴʪʘ, ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʘʣʣʦʚ ʚ ʥʘʠʙʦʣʝʝ 

ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʘʚʪʦʪʨʘʩʩʝ ʪʦʯʢʘʭ ʙʣʠʟʢʦ ʜʨʫʛʠʤ ʫʯʘʩʪʢʘʤ ʟʘʢʘʟʥʠʢʘ. 

ʊʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʢʨʘʡʥʝʡ ʟʘʪʦʧʪʘʥʥʦʩʪʠ ʠ 

ʫʧʣʦʪʥʝʥʠʷ ʧʦʯʚ ʚʦʢʨʫʛ ʘʚʪʦʪʨʘʩʩʳ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʧʨʦʮʝʩʩ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʳ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʝʚʳʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʘʜ ʬʦʥʦʚʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ ʧʦʚʪʦʨʷʶʪ ʪʝʥʜʝʥʮʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʂʧʜʢ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʜʣʷ 

ʢʘʜʤʠʷ, ʜʣʷ 12 ʪʦʯʝʢ ʠʟ 45 ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ 15 ʠ ʙʦʣʝʝ ʨʘʟ ʧʨʝʚʳʰʘʶʪ 

ʬʦʥ. 

ʇʦ ʩʫʤʤʘʨʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʟʘʛʨʷʟʥʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʙ 

ʦʪʥʦʩʠʪʩʷ ʢ ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʦʡ ʢʘʪʝʛʦʨʠʠ ʟʘʛʨʷʟʥʝʥʠʷ.  

ʉ ʩʝʨʝʜʠʥʳ ʠʶʣʷ ʜʦ ʩʝʨʝʜʠʥʳ ʘʚʛʫʩʪʘ 2010 ʛ. ʚ ʄʦʩʢʚʝ 

ʥʘʙʣʶʜʘʣʩ ̫ ʩʤʦʛ, ʚʳʟʚʘʥʥʳʡ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʞʘʨʦʚ ʚ 

ʇʦʜʤʦʩʢʦʚʴʝ. ɺ ʭʦʜʝ ʧʨʘʢʪʠʢʠ ʧʨʦʙʳ ʦʪʙʠʨʘʣʠʩʴ ʚ ʠʶʥʝ, ʟʘʪʝʤ 

ʥʝʢʦʪʦʨʳʝ ʪʦʯʢʠ ʦʧʨʦʙʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʜʫʙʣʠʨʦʚʘʥʳ ʚ ʘʚʛʫʩʪʝ, ʯʪʦ 

ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʩʤʦʛʘ, ʠ ʚ ʩʝʥʪʷʙʨʝ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʦʰʝʜʰʠʭ ʦʙʠʣʴʥʳʭ ʜʦʞʜʝʡ.   

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ Zc ʧʨʠʫʨʦʯʝʥʦ ʢ ʪʦʯʢʝ 41, 

ʜʫʙʣʠʨʫʶʱʝʡ ʪʦʯʢʫ 5 ʧʦʩʣʝ ʧʨʦʰʝʜʰʠʭ ʜʦʞʜʝʡ. ɺʦ ʚʨʝʤʷ ʩʤʦʛʘ ʚ 

ʪʦʯʢʝ 5 ʥʘʙʣʶʜʘʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠ ʦʧʘʩʥʘʷ 

ʢʘʪʝʛʦʨʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ. ʆʪʦʙʨʘʥʥʘʷ ʧʦʩʣʝ ʩʝʨʠʠ ʜʦʞʜʝʡ ʧʨʦʙʘ ʩ 
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ʪʦʯʢʠ 41 ʦʪʥʦʩʠʪʩʷ ʢ ʜʦʧʫʩʪʠʤʦʡ ʢʘʪʝʛʦʨʠʠ ʟʘʛʨʷʟʥʝʥʠʷ, ʯʪʦ ʩʚʷʟʘʥʥʦ 

ʩ ʠʟʤʝʥʠʚʰʠʤʠʩʷ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʧʦʣʦʞʝʥʠʝʤ ʥʘ ʢʨʫʪʦʤ 

ʩʢʣʦʥʝ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʥʦʤʫ ʩʤʳʚʫ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʘʤʠ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʟʘʛʨʷʟʥʝʥʠʷ: 60% ʧʨʦʙ, 

ʦʪʦʙʨʘʥʥʳʭ ʚ ʠʶʥʝ, ʦʪʥʦʩʷʪʩʷ ʢ ʜʦʧʫʩʪʠʤʦʡ ʢʘʪʝʛʦʨʠʠ ʟʘʛʨʷʟʥʝʥʠʷ, 

ʧʨʠ ʵʪʦʤ ʪʦʣʴʢʦ 16% ʧʨʦʙ, ʦʪʦʙʨʘʥʥʳʭ ʧʦʩʣʝ ʩʤʦʛʘ, ʦʪʥʦʩʷʪʩʷ ʢ ʵʪʦʡ 

ʞʝ ʢʘʪʝʛʦʨʠʠ. ʃʦʢʘʣʴʥʳʡ ʤʘʢʩʠʤʫʤ Zc ʥʘʙʣʶʜʘʣʩʷ ʢʘʢ ʜʦ, ʪʘʢ ʠ ʧʦʩʣʝ 

ʩʤʦʛʘ, ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ Zc. ɺ ʮʝʣʦʤ ʟʥʘʯʝʥʠʷ 

Zc ʧʦʩʣʝ ʩʤʦʛʘ ʥʘ 10 ï 15 ʝʜʠʥʠʮ ʧʨʝʚʳʰʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʟʥʘʯʝʥʠʷ ʜʦ ʩʤʦʛʘ.  

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ɺ ʭʦʜʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʳʰʴʷʢʘ, ʤʦʣʠʙʜʝʥʘ ʠ ʨʪʫʪʠ 

ʦʢʘʟʘʣʠʩʴ ʥʠʞʝ ʧʨʝʜʝʣʘ ʦʙʥʘʨʫʞʝʥʠʷ ʫ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʢʣʝʥʘ, ʮʠʥʢʘ ʠ 

ʢʘʜʤʠʷ ï ʫ ʚʩʝʭ, ʢʨʦʤʝ ʦʜʥʦʛʦ. ɼʣʷ ʦʙʨʘʟʮʦʚ ʩʥʳʪʠ ʥʠʞʝ ʧʨʝʜʝʣʘ 

ʦʙʥʘʨʫʞʝʥʠʷ ʦʢʘʟʘʣʠʩʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʥʢʘ, ʤʘʨʛʘʥʮʘ, ʤʦʣʠʙʜʝʥʘ ʠ 

ʢʘʜʤʠʷ ʜʣʷ ʚʩʝʭ ʪʦʯʝʢ, ʤʳʰʴʷʢʘ ʠ ʢʦʙʘʣʴʪʘ ï ʜʣʷ ʚʩʝʭ, ʢʨʦʤʝ ʦʜʥʦʡ. 

ʉʫʤʤʘʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʝʚʳʰʝʥʠʷ ʥʘʜ 

ʬʦʥʦʤ ʥʝ ʜʘʣʠ ʨʝʟʢʠʭ ʘʥʦʤʘʣʴʥʳʭ ʩʦʜʝʨʞʘʥʠʡ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ 

ʣʠʩʪʴʷʭ ʢʣʝʥʘ ʚ ʟʘʢʘʟʥʠʢʝ ʙʣʠʟʢʠ ʢ ʬʦʥʦʚʳʤ ʧʦ ʄʦʩʢʚʝ. ɺ ʢʘʯʝʩʪʚʝ 

ʬʦʥʦʚʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʨʘʙʦʪʝ ʗʢʫʙʦʚʘ 

ʍ.ɻ.  

ʇʦʯʪʠ ʚʩʝ ʪʦʯʢʠ ʧʦ ʩʫʤʤʘʨʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦ 

ʣʠʩʪʴʷʤ ʢʣʝʥʘ ʦʪʥʦʩʷʪʩʷ ʢ ʜʦʧʫʩʪʠʤʦʡ ʢʘʪʝʛʦʨʠʠ, ʪʨʠ ʪʦʯʢʠ ï ʢ 

ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʦʡ ʢʘʪʝʛʦʨʠʠ, ʧʨʠʯʝʤ ʟʥʘʯʝʥʠʷ Zc ʜʣʷ ʵʪʠʭ ʪʦʯʝʢ 

ʙʣʠʟʢʠ ʢ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ʩʫʤʤʘʨʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʟʘʛʨʷʟʥʝʥʠʷ 

ʜʣʷ ʩʥʳʪʠ ʥʦʩʠʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ï ʚʩʝ ʪʦʯʢʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʟʘʧʘʜʥʝʝ ʧʨʦʩʧʝʢʪʘ ɺʝʨʥʘʜʩʢʦʛʦ ʦʪʥʦʩʷʪʩʷ ʢ 

ʜʦʧʫʩʪʠʤʦʡ ʢʘʪʝʛʦʨʠʠ ʟʘʛʨʷʟʥʝʥʠʷ, ʚʦʩʪʦʯʥʝʝ ï ʢ ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʦʡ. 

ʇʨʠʯʠʥʦʡ ʪʘʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʞʝʪ ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ 

ʪʝʯʝʥʠʝ ʪʝʧʣʦʛʦ ʩʝʟʦʥʘ ʚʝʪʨʦʚ ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ʆʧʦʣʟʥʝʚʘʷ ʦʧʘʩʥʦʩʪʴ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʙʦʣʴʰʝ 30% 

ʪʝʨʨʠʪʦʨʠʠ ʧʦʨʘʞʝʥʥʦ ʦʧʦʣʟʥʷʤʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʠ ʦʧʘʩʥʦʩʪʠ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦ 

ʧʣʦʱʘʜʠ ʨʘʟʦʚʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʠ ʦʙʲʝʤʫ ʟʘʭʚʘʯʝʥʥʳʭ ʧʦʨʦʜ ʜʘʥʥʘʷ 

ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʦʧʘʩʥʦʡ ʠ ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʦʡ ʢʘʪʝʛʦʨʠʠ 

ʦʧʘʩʥʦʩʪʠ ʧʨʦʮʝʩʩʘ, ʪʘʢ ʢʘʢ ʦʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʣʟʥʝʡ ʦʙʣʘʜʘʝʪ 

ʥʝʙʦʣʴʰʠʤʠ ʨʘʟʤʝʨʘʤʠ ʠ ʣʦʢʘʣʴʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ.  
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ʇʦ ʧʨʠʥʮʠʧʫ ʜʦʤʠʥʘʥʪʳ ʥʘʠʭʫʜʰʝʛʦ ʧʦʢʘʟʘʪʝʣʷ (ʧʣʦʱʘʜʥʦʡ 

ʧʦʨʘʞʝʥʥʦʩʪʠ) ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʡ 

ʢʘʪʝʛʦʨʠʠ ʦʧʘʩʥʦʩʪʠ ʦʧʦʣʟʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺʳʚʦʜʳ  

ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʶ ʟʘʢʘʟʥʠʢʘ çɺʦʨʦʙʴʝʚʳ ʛʦʨʳè ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʳ 

ʟʘʩʪʨʦʡʢʠ, ʘʚʪʦʪʨʘʩʩʳ ʛʦʨʦʜʘ ʄʦʩʢʚʳ, ʚ ʮʝʥʪʨʝ ʢʦʪʦʨʦʛʦ ʦʥ ʥʘʭʦʜʠʪʩʷ 

ʠ ʚʳʩʦʢʘʷ ʧʦʩʝʱʘʝʤʦʩʪʴ ʟʘʢʘʟʥʠʢʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʟʘʤʫʩʦʨʠʚʘʥʠʝʤ ʠ 

ʚʳʪʘʧʪʳʚʘʥʠʝʤ. 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ-ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʷʚʣʷʶʪʩʷ ʢʦʙʘʣʴʪ, ʩʚʠʥʝʮ, ʮʠʥʢ, ʢʘʜʤʠʡ ʠ ʤʳʰʴʷʢ, ʠʭ ʩʦʜʝʨʞʘʥʠʷ 

ʧʨʝʚʳʰʘʶʪ ʇɼʂ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʟʘʢʘʟʥʠʢʘ, ʚ ʣʠʩʪʴʷʭ ʢʣʝʥʘ ʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʝʚʳʰʘʶʪ ʬʦʥ ʚ 2-3 ʨʘʟʘ. 

ʆʧʦʣʟʥʝʚʘʷ ʦʧʘʩʥʦʩʪʴ ʫʩʣʦʞʥʷʝʪ ʫʩʣʦʚʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ. ʅʦ ʪʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʚ 

ʥʝʥʘʨʫʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʦʭʨʘʥʠʣʩʷ ʣʝʩʥʦʡ ʤʘʩʩʠʚ, ʝʩʪʝʩʪʚʝʥʥʳʡ 

ʨʝʣʴʝʬ, ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ.  
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Abstract 

Reserve "Urals" is under constant influence to people. To reduce it, 

proposed to create an ecological path, which can also provide educational activities. 

Keywords: sanctuary, ecological trail. 

ɿʘʢʘʟʥʠʢ çʇʨʝʜʫʨʘʣʴʝè ʷʚʣʷʝʪʩʷ ʦʭʨʘʥʷʝʤʦʡ ʪʝʨʨʠʪʦʨʠʝʡ, 

ʠʤʝʶʱʫʶ ʙʦʛʘʪʫʶ ʬʣʦʨʫ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʪʫʨʠʩʪʳ ʥʘʥʦʩʷʪ 

ʙʦʣʴʰʦʡ ʫʱʝʨʙ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʪʘʢʦʡ ʢʘʢ ʨʘʟʞʠʛʘʥʠʝ ʢʦʩʪʨʦʚ, 
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ʚʳʨʳʚʘʥʠʝ ʢʨʘʩʥʦʢʥʠʞʥʳʭ ʮʚʝʪʦʚ ʥʘ ʙʫʢʝʪʳ, ʟʘʩʦʨʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, 

ʚʳʪʘʧʪʳʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʧʨʠʥʷʪʴ 

ʤʝʨʳ ʧʦ ʩʥʠʞʝʥʠʶ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ 

ʟʘʢʘʟʥʠʢʘ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʢʘʢ ʚʘʨʠʘʥʪ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ 

ʩʦʟʜʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʨʦʧʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʫʨʠʩʪʳ ʤʦʛʫʪ ʧʨʦʡʪʠʩʴ 

ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʤʫ ʤʘʨʰʨʫʪʫ, ʥʘ ʢʦʪʦʨʦʤ 

ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʤʫʩʦʨʢʠ ʠ ʩʪʝʥʜʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʪ ʥʘʛʨʫʟʢʫ ʥʝ ʥʘ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʟʘʢʘʟʥʠʢʘ, ʘ ʪʦʣʴʢʦ ʥʘ 

ʥʝʙʦʣʴʰʫʶ ʝʸ ʯʘʩʪʴ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʫʶ ʤʘʨʰʨʫʪʦʤ. ʕʪʦ ʪʘʢʞʝ 

ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʩʥʠʟʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ 

ʟʘʢʘʟʥʠʢʘ, ʥʦ ʠ ʧʨʦʠʟʚʝʩʪʠ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʨʝʜʠ 

ʪʫʨʠʩʪʦʚ. ʊʘʢʞʝ ʦʥʘ ʤʦʞʝʪ ʣʝʯʴ ʚ ʦʩʥʦʚʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʙʘʟʳ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ʠ ʰʢʦʣʴʥʠʢʦʚ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʨʦʧʳ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ 

ʤʘʨʰʨʫʪ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʩʪʘʥʮʠʷʤʠ. ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʩʦʟʜʘʪʴ 14 

ʩʪʘʥʮʠʡ, ʦʪʨʘʞʘʶʱʠʭ ʩʤʝʥʫ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʧʦ ʧʘʨʮʝʣʣʘʤ, 

ʥʘʯʠʥʘʷ ʩ ʨʝʢʠ ʠ ʟʘʢʘʥʯʠʚʘʷ ʧʣʘʢʦʨʦʤ. 

ʉʪʘʥʮʠʷ ˉ1. çʎʘʨʩʪʚʦ ʅʝʧʪʫʥʘè 

ʊʨʦʧʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʨʝʢʠ ʉʳʣʚʘ. ɿʜʝʩʴ ʪʫʨʠʩʪʳ ʠ ʫʯʘʱʠʝʩʷ 

ʤʦʛʫʪ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʚʦʜʥʦʡ ʬʣʦʨʦʡ ʠ ʬʘʫʥʦʡ. ʏʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ 

ʚʠʜʳ ʬʘʫʥʳ: ʫʢʣʝʷ (Alburnus alburnus), ʛʦʣʘʚʣʴ (Leuciscus cephalus), 

ʦʢʫʥʴ (Perca fluviatilis), ʰʠʧʦʚʢʘ (Cobitis faenia), ʸʨʰ (Gimnocephalus 

cornua). ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʚʦʜʥʦʡ ʬʣʦʨʳ: ʢʫʙʳʰʢʘ ʞʸʣʪʘʷ (Nuphar lufea), 

ʚʦʜʥʘʷ ʩʦʩʝʥʢʘ (Hipuris vulgaris). 

ʉʪʘʥʮʠʷ ˉ2. çʇʦʡʤʘè 

ʄʳ ʟʥʘʢʦʤʠʤʩʷ ʩ ʧʦʡʤʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʇʨʝʦʙʣʘʜʘʶʱʠʝ 

ʚʠʜʳ ʨʘʩʪʝʥʠʡ: ʢʨʘʧʠʚʘ ʜʚʫʜʦʤʥʘʷ (Urtica dioica), ʢʦʩʪʸʨ ʙʝʟʦʩʪʳʡ 

(Bromis inermis), ʝʞʝʚʠʢʘ ʩʠʟʘʷ (Rubus caesius). 

ʉʪʘʥʮʠʷ ˉ3. çʇʦʡʤʝʥʥʳʡ ʧʦʜʲʸʤè 

ɺʩʪʨʝʯʘʝʤʳʝ ʚʠʜʳ: ʢʦʩʪʸʨ ʙʝʟʦʩʪʳʡ (Bromis inermis), ʢʣʝʚʝʨ 

ʣʫʛʦʚʦʡ (Trifolium pretense), ʢʣʫʙʥʠʢʘ (Fragaria viridis), ʪʘʢʞʝ ʠʤʝʶʪʩʷ 

ʦʜʠʥʦʯʥʳʝ ʜʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ. 

ʉʪʘʥʮʠʷ ˉ4. çɼʝʥʜʨʦʩʘʜè 

ʇʦʷʚʣʷʝʪʩʷ ʜʨʝʚʝʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʦʩʥʦʚʥʦʤ ʛʦʣʫʙʦʡ ʝʣʴʶ (Picea pungens). ʂʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ: ʚʠʰʥʷ 

ʦʙʳʢʥʦʚʝʥʥʘʷ (Cerasus vulgaris), ʩʠʨʝʥʴ ʦʙʳʢʥʦʚʝʥʥʘʷ (Siringa 

vulgaris), ʨʷʙʠʥʥʠʢ ʨʷʙʠʥʦʣʠʩʪʥʳʡ (Sorbaria sorbifolia), ʤʘʣʠʥʘ 

ʦʙʳʢʥʦʚʝʥʥʘʷ (Rubus ideus). ʊʨʘʚʳ: ʙʦʨʱʝʚʠʢ ʩʠʙʠʨʩʢʠʡ (Heracleum 

sibirica), ʢʦʩʪʸʨ ʙʝʟʦʩʪʳʡ (Bromis inermis)/ 
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ʕʪʦʪ ʫʯʘʩʪʦʢ ʥʘʭʦʜʠʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʚʣʠʷʥʠʝʤ ʯʝʣʦʚʝʢʘ: 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʘʥʠʪʘʨʥʘʷ ʫʙʦʨʢʘ, ʧʦʩʘʜʢʘ ʚʠʜʦʚ ʪʘʢʠʭ ʢʘʢ ʛʦʣʫʙʘʷ ʝʣʴ, 

ʨʷʙʠʥʥʠʢ ʨʷʙʠʥʦʣʠʩʪʥʳʡ, ʩʠʨʝʥʴ ʦʙʳʢʥʦʚʝʥʥʘʷ. 

ʉʪʘʥʮʠʷ ˉ5. çʋʩʘʜʴʙʘè 

ɺʠʜʳ ʭʘʨʘʢʪʝʨʥʳʝʜʣʷ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ: ʣʶʮʝʨʥʘ 

ʧʦʩʝʚʥʘʷ (Medicago sativa), ʢʦʩʪʸʨ ʙʝʟʦʩʪʳʡ (Bromis inermis), 

ʧʦʜʦʨʦʞʥʠʢ ʩʨʝʜʥʠʡ (Plantago media), ʟʝʤʣʷʥʠʢʘ ʣʝʩʥʘʷ (Fragaria 

vesca), ʙʦʨʱʝʚʠʢ ʩʠʙʠʨʩʢʠʡ (Heracleum sibirica). 

ʉʪʘʥʮʠʷ ˉ6. çʆʧʫʰʢʘ ʣʝʩʘè 

ɿʜʝʩʴ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʠʚʫ ʢʦʟʴʶ (Salix caprea), ʪʦʧʦʣʴ 

ʜʨʦʞʘʱʠʡ (Populus tremula), ʧʣʝʚʨʦʮʠʫʤ ʐʨʝʙʝʨʘ (Pleurozium 

schrberi), ʠʚʘʥ-ʯʘʡ ʫʟʢʦʣʠʩʪʥʳʡ (Chamaenerion angustifolium), ʨʷʙʠʥʫ 

ʦʙʳʢʥʦʚʝʥʥʫʶ (Sorbus aucparia). 

ʉʪʘʥʮʠʷ ˉ7 çʏʸʨʥʘʷ ʩʪʨʘʥʘè 

ɺ ʪʝʤʥʦʭʚʦʡʥʦʤ ʣʝʩʫ ʧʨʝʦʙʣʘʜʘʶʪ ʪʨʠ ʚʠʜʘ: ʧʠʭʪʘ ʩʠʙʠʨʩʢʘʷ 

(Abies sibirica), ʞʠʤʦʣʦʩʪʴ ʦʙʳʢʥʦʚʝʥʥʘʷ (Lonicera xylosteum), ʢʠʩʣʠʮʘ 

ʦʙʳʢʥʦʚʝʥʥʘʷ (Oxalis acetosella); ʪʘʢ ʞʝ ʚʩʪʨʝʯʘʶʶʪʩʷ ʨʷʙʠʥʘ 

ʦʙʳʢʥʦʚʝʥʥʘʷ (Sorbus aucuparia), ʝʣʴ ʩʠʙʠʙʠʨʩʢʘʷ (Picea obovata), 

ʯʝʨʸʤʫʭʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Padus avium), ʬʠʘʣʢʘ ʫʜʠʚʠʪʝʣʴʥʘʷ (Viola 

mirabilis), ʤʝʜʫʥʠʮʘ ʥʝʷʩʥʘʷ (Pulmonaria obscura), ʱʠʪʦʚʥʠʢ ʤʫʞʩʢʦʡ 

(Driopteris filix -mas). ʉʦʚʩʝʤ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʩʦʭʨʘʥʠʣʠʩʴ ʚʠʜʳ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʛʦ ʣʝʩʘ: ʚʷʟ ʰʝʨʰʘʚʳʡ (Ulmus 

glabra), ʣʠʧʘ ʩʝʨʜʮʝʣʠʩʪʥʘʷ (Tilia cordata). 

ʉʪʘʥʮʠʷ ˉ8. çʇʦʣʝ ʧʝʨʝʤʠʨʠʷè 

ɿʜʝʩʴ ʮʘʨʩʪʚʫʝʪ ʝʞʘ ʩʙʦʨʥʘʷ (Dactilis glomerata), ʢʦʩʪʸʨ 

ʙʝʟʦʩʪʳʡ (Bromis inermis), ʣʶʮʝʨʥʘ ʧʦʩʝʚʥʘʷ (Medicago sativa), 

ʢʣʫʙʥʠʢʘ (Fragaria viridis), ʧʦʜʦʨʦʞʥʠʢ ʣʘʥʮʝʪʦʣʠʩʪʥʳʡ (Plantago 

lanceolata)/ 

ʉʪʘʥʮʠʷ ˉ9. ç ʇʦʣʝ ʙʨʘʥʠè 

ʏʝʣʦʚʝʢ ʦʩʪʘʚʠʣ ʪʘʡʛʫ, ʟʘʩʪʘʚʠʣ ʝʸ ʥʝʤʥʦʛʦ ʦʪʩʪʫʧʠʪʴ; ʦʥ 

ʦʢʘʟʘʣʩʷ ʤʦʛʫʯʠʤ ʩʦʶʟʥʠʢʦʤ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʛʦ ʣʝʩʘ ʚ ʝʛʦ ʜʦʣʛʦʡ 

ʙʦʨʴʙʝ ʩ ʪʝʤʥʦʭʚʦʡʥʦʡ ʪʘʡʛʦʡ. ɿʜʝʩʴ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚʠʜʳ ʪʦʡ ʠ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ: ʙʝʨʸʟʘ ʧʦʚʠʩʣʘʷ (Betula pendula), ʝʣʴ ʩʠʙʠʨʩʢʘʷ (Picea 

obovata), ʦʩʠʥʘ (Populus tremula), ʠʚʘ ʢʦʟʴʷ (Salix caprea), ʩʦʩʥʘ ʣʝʩʥʘʷ 

(Pinus silvestris), ʝʞʘ ʩʙʦʨʥʘʷ (Dactilis glomerata), ʧʦʜʤʘʨʝʥʥʠʢ ʤʷʛʢʠʡ 

(Galium moluga), ʪʤʠʥ ʦʙʳʢʥʦʚʝʥʥʳʡ (Carum carvi), ʟʝʤʣʷʥʠʢ ʣʝʩʥʘʷ 

(Fragaria vesca), ʱʠʪʦʚʥʠʢ ʤʫʞʩʢʦʡ (Driopteris filix -mas). 

ʉʪʘʥʮʠʷ ˉ10. çʊʠʭʦʝ ʮʘʨʩʪʚʦè 
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ʊʠʭʠʤ ʮʘʨʩʪʚʦʠ ʷʚʣʷʝʪʩʷ ʣʫʛ ʤʝʞʜʫ ʩʤʝʰʘʥʥʳʤ ʣʝʩʦʤ ʠ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʤ, ʥʘ ʢʦʪʦʨʦʤ ʥʝ ʥʝʘʙʣʶʜʝʪʩʷ ʧʨʦʪʠʚʦʙʦʨʩʪʚʦ ʜʚʫʭ 

ʩʪʦʨʦʥ. ɿʜʝʩʴ ʩʦʩʫʱʝʩʪʚʫʶʪ ʢʣʸʥ ʧʣʘʪʘʥʦʚʠʜʥʳʡ (Acer platanoides), 

ʝʣʴ ʩʠʙʠʨʩʢʘʷ (Picea obovata), ʢʣʝʚʝʨ ʩʨʝʜʥʠʡ (Trifolium medium), 

ʚʘʩʠʣʸʢ ʰʝʨʦʭʦʚʘʪʳʡ (Cirsium sitosum), ʟʝʤʣʷʥʠʢʘ ʣʝʩʥʘʷ (Fragaria 

vesca), ʢʠʩʣʠʮʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Oxalis acetosela), ʚʘʩʠʣʠʩʪʥʠʢ ʧʨʦʩʪʦʡ 

(Thalictrum simplex). 

ʉʪʘʥʮʠʷ ˉ11. çɹʝʣʘʷ ʩʪʨʘʥʘè 

ʋʮʝʣʝʚʰʠʝ ʦʩʪʘʥʢʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʠʣʴʤʦʚʦ-ʢʣʝʥʦʚʦ-ʣʠʧʦʚʳʤʠ ʣʝʩʘʤʠ.ʠʭ ʜʨʝʚʝʩʥʳʡ ʷʨʫʩ ʦʙʨʘʟʦʚʘʥ 

ʝʚʨʦʧʝʡʩʢʠʤʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʘ ʪʨʘʚʷʥʦʡ ʧʦʢʨʦʚ 

ʩʦʩʪʦʠʪ ʚ ʦʩʥʦʚʥʦʤ ʪʘʢ ʞʝ ʠʟ ʝʚʨʦʧʝʡʩʢʠʭ ʨʘʩʪʝʥʠʡ. 

ɺ ʜʨʝʚʝʩʥʦʤ ʷʨʫʩʝ ʵʪʠʭ ʣʝʩʦʚ ʥʝʨʝʜʢʦ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʧʠʭʪʘ ʩʠʙʠʨʩʢʘʷ (Abies sibirica), ʝʣʴ ʩʠʙʠʨʩʢʘʷ (Picea 

obovata). ʂʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ ʦʙʨʘʟʦʚʘʥ ʨʷʙʠʥʦʡ (Sorbus aucuparia), 

ʢʘʣʠʥʦʡ (Viburnum opulus), ʯʝʨʸʤʫʭʦʡ (Padus avium). ʊʨʘʚʷʥʦʡ ʧʦʢʨʦʚ 

ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʦʙʨʘʟʦʚʘʥ ʢʦʨʦʪʢʦʥʦʞʢʦʡ ʣʝʩʥʦʡ (Brachipodium 

pinnatum), ʷʩʤʝʥʥʠʢ ʜʫʰʠʩʪʳʡ (Asperula obovata), ʦʩʦʢʘ ʧʘʣʴʯʘʪʘʷ 

(Carex digitata), ʯʠʯʪʝʮ ʣʝʩʥʦʡ (Stachis sylvatica). 

ʉʪʘʥʮʠʷ ˉ12. çɹʘʩʪʠʦʥʳè 

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠʟʚʝʩʪʢʦʚʳʭ ʫʪʸʩʦʚ ʠʤʝʝʪ ʩʪʝʧʥʦʡ ʭʘʨʘʢʪʝʨ. 

ɿʜʝʩʴ ʚʩʪʨʝʯʘʝʪʩʷ ʤʥʦʛʦ ʨʘʩʪʝʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʩʝʚʝʨʥʳʤ ʨʘʚʥʠʥʥʳʤ 

ʠ ʛʦʨʥʳʤ ʩʪʝʧʷʤ ʉʠʙʠʨʠ. ʆʥʠ ʨʘʩʪʫʪ ʥʘ ʚʝʨʰʠʥʘʭ ʩʢʘʣ, ʥʘ ʢʘʨʥʠʟʘʭ ʠ 

ʫʩʪʫʧʘʭ, ʜʘʞʝ ʥʘ ʦʪʚʝʩʥʳʭ ʩʪʝʥʘʭ ʫʪʸʩʦʚ, ʦʙʨʘʟʫʷ ʤʝʩʪʘʤʠ ʫʯʘʩʪʢʠ 

ʢʘʤʝʥʥʦʡ ʩʪʝʧʠ. ɿʜʝʩʴ ʧʨʦʠʟʨʘʩʪʘʶʪ ʪʘʢʠʝ ʚʠʜʳ ʢʘʢ ʧʳʨʝʡ 

ʦʪʦʛʥʫʪʦʦʩʪʳʡ (Agropyron reflexiaristatum), ʩʪʝʧʥʦʡ ʦʚʩʝʮ 

(Helictatrichon desertorum), ʰʠʚʝʨʝʢʠʷ ʩʝʚʝʨʥʘʷ (Schivereckia 

hyperborea), ʨʘʟʥʳʝ ʚʠʜʳ ʧʦʣʳʥʝʡ. 

ʉʪʘʥʮʠʷ ˉ13. çʇʘʤʷʪʥʠʢè 

ʅʘ ʵʪʦʡ ʩʪʘʥʮʠʠ ʤʳ ʤʦʞʝʤ ʦʪʜʘʪʴ ʜʘʥʴ ʧʦʛʠʙʰʠʤ ʛʝʨʦʷʤ 

ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ. 

ʉʪʘʥʮʠʷ ˉ14. çʂʣʶʯè 

ʂʣʶʯ ï ʢʦʥʝʯʥʘʷ ʩʪʘʥʮʠʷ ʵʪʦʛʦ ʤʘʨʰʨʫʪʘ. ʏʠʩʪʝʡʰʘʷ ʢʣʶʯʝʚʘʷ 

ʚʦʜʘ ʙʴʸʪ ʠʟ ʟʝʤʣʠ ʠ ʚʧʘʜʘʝʪ ʚ ʨʝʢʫ ʉʳʣʚʘ. ʊʘʢʞʝ ʤʳ ʩʥʦʚʘ ʤʦʞʝʤ 

ʥʘʩʣʘʜʠʪʩʷ ʚʠʜʘʤʠ ʫʤʠʨʦʪʚʦʨʷʶʱʝʡ ʚʦʜʳ. 

ʄʳ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ ʚʩʝ ʩʦʦʙʱʝʩʪʚʘ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʧʨʠʨʦʜʥʦʡ ʟʦʥʳ, ʪʘʢ ʞʝ ʟʦʥʳ ʩ ʟʘʧʦʚʝʜʥʳʤ ʨʝʞʠʤʦʤ ʠ 

ʥʝʢʦʪʦʨʳʝ ʤʝʩʪʥʳʝ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ. ʊʨʦʧʘ ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʠʪ 
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ʜʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʣʘʥʜʰʘʬʪʦʤ, ʨʘʩʪʠʪʝʣʴʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ 

ʢʨʘʩʦʪʘʤʠ ʧʨʠʨʦʜʳ. 

 

 

ʆ ɻʅɽɿɼʆɺɸʅʀʀ ɹʆʃʔʐʆɻʆ ʇʆɼʆʈʃʀʂɸ  

ɺ ɿɸʇɸɼʅʆʄ ʉɸʗʅɽ 

ɺ. ʉ.ʈʫʜʦʚʩʢʠʡ 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ, 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, 11992, ʛ. ʄʦʩʢʚʘ, ʃʝʥʠʥʩʠʝ ʛʦʨʳ, ʜ. 1,           

e-mail: ornitovlad@yandex.ru  

ʂʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʆ. ɸ. ʃʝʦʥʪʴʝʚʘ 

Abstract 

The Greater Spotted eagle (Aquila clanga Pallas, 1811) is a very rare species 

of birds of prey, unevenly distributed within the range. At present we know only a 

few nesting sites of the species in the territory of the Altai-Sayan ecoregion. 

Therefore, the discovery of the new greater spotted eagle's nest in the Usinsk 

depression (West Sayan) in June 23, 2010, may be of interest. 

Keywords: red data book, greater spotted eagle, nesting, Altai-Sayan 

ecoregion, Western Sayan, Usin depression. 

ɹʦʣʴʰʦʡ ʧʦʜʦʨʣʠʢ (Aquila clanga Pallas,1811) ï ʨʝʜʢʠʡ ʚʠʜ, 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʚ ʧʨʝʜʝʣʘʭ ʘʨʝʘʣʘ ʦʯʝʥʴ ʥʝʨʘʚʥʦʤʝʨʥʦ. ɺʠʜ ʟʘʥʝʩʝʥ 

ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʌ, ʚ ʇʨʠʣʦʞʝʥʠʝ II ʂʦʥʚʝʥʮʠʠ ʉʀʊɽʉ ʠ ʚ ʧʝʨʝʯʝʥʴ 

ʈʦʩʩʠʡʩʢʦ-ʠʥʜʠʡʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʦʙ ʦʭʨʘʥʝ ʧʝʨʝʣʸʪʥʳʭ ʧʪʠʮ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʲʷʩʥʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ, ʵʪʠ ʧʪʠʮʳ ʜʦ 

ʩʠʭ ʧʦʨ ʦʪʩʪʨʝʣʠʚʘʶʪʩʷ, ʘ ʠʭ ʛʥʸʟʜʘ ʟʘʯʘʩʪʫʶ ʨʘʟʦʨʷʶʪʩʷ. ʆʯʝʚʠʜʥʦ, 

ʯʪʦ ʧʦ ʪʨʦʬʠʯʝʩʢʦʡ ʮʝʧʠ ʚʦʟʜʝʡʩʪʚʠʝ ʷʜʦʭʠʤʠʢʘʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʦʪʨʘʟʠʣʦʩʴ ʠ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʙʦʣʴʰʦʛʦ 

ʧʦʜʦʨʣʠʢʘ, ʦʧʨʝʜʝʣʠʚ ʝʛʦ ʨʝʜʢʦʩʪʴ [7]. 

ʅʘ ʶʛʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʙʦʣʴʰʦʡ ʧʦʜʦʨʣʠʢ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 

ʣʝʩʦʩʪʝʧʠ ʠ ʣʝʩʦʧʦʣʴʥʦʤ ʣʘʥʜʰʘʬʪʝ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʯʘʩʪʠʝʤ ʣʝʩʘ, 

ʚ ʦʩʥʦʚʥʦʤ ï ʧʦ ʜʦʣʠʥʘʤ ʨʝʢ. ʇʨʝʜʧʦʯʠʪʘʝʪ ʨʘʟʨʝʞʝʥʥʳʝ 

ʚʳʩʦʢʦʩʪʚʦʣʴʥʳʝ ʣʝʩʘ, ʦʙʳʯʥʦ ʧʦ ʩʦʩʝʜʩʪʚʫ ʩ ʦʪʢʨʳʪʳʤʠ ʫʯʘʩʪʢʘʤʠ, 

ʚʦʜʦʝʤʘʤʠ ʠʣʠ ʙʦʣʦʪʘʤʠ. ɿʘʩʝʣʷʝʪ ʚ ʧʦʜʭʦʜʷʱʠʭ ʤʝʩʪʘʭ ʧʨʝʜʛʦʨʴʷ ʠ 

ʥʠʟʢʦʛʦʨʴʷ [6]. ɺ ʮʝʣʦʤ ʧʦ ʘʨʝʘʣʫ ʚʠʜ ʠʟʙʝʛʘʝʪ ʛʦʨʥʳʝ ʣʝʩʘ, ʠ ʧʦʵʪʦʤʫ 

ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʛʦ ʵʢʦʨʝʛʠʦʥʘ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤʠ 

ʧʦʜʦʨʣʠʢʘ ʷʚʣʷʶʪʩʷ ʣʝʩʦ-ʙʦʣʦʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʚ ʤʝʞʛʦʨʥʳʭ 

ʢʦʪʣʦʚʠʥʘʭ [2]. 

ɺ ʥʘʯʘʣʝ XX ʚʝʢʘ ʧʦʜʦʨʣʠʢ ʥʘ ʶʛʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʙʳʣ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʩʧʦʨʘʜʠʯʥʦ, ʥʦ ʤʝʩʪʘʤʠ ʩʯʠʪʘʣʩʷ ʦʙʳʯʥʳʤ, ʦʜʥʘʢʦ ʫʞʝ 
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ʚ 1940ï1950-ʭ ʛʦʜʘʭ ʩʪʘʣ ʨʝʜʦʢ. ʉʝʡʯʘʩ ʚʠʜ ʚʩʶʜʫ ʚ ʢʨʘʝ ʦʯʝʥʴ ʨʝʜʦʢ. 

ʀʟʚʝʩʪʥʳ ʣʠʰʴ ʝʜʠʥʠʯʥʳʝ ʩʣʫʯʘʠ ʛʥʝʟʜʦʚʘʥʠʷ ʙʦʣʴʰʦʛʦ ʧʦʜʦʨʣʠʢʘ 

ʥʘ ʶʛʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʠ ʚ ʊʫʚʝ [1-6, 7], ʧʦʵʪʦʤʫ ʥʘʭʦʜʢʘ ʥʦʚʦʛʦ 

ʞʠʣʦʛʦ ʛʥʝʟʜʘ ʙʦʣʴʰʦʛʦ ʧʦʜʦʨʣʠʢʘ ʣʝʪʦʤ 2010 ʛ. ʚ ʋʩʠʥʩʢʦʡ 

ʤʝʞʛʦʨʥʦʡ ʢʦʪʣʦʚʠʥʝ (ɿʘʧʘʜʥʳʡ ʉʘʷʥ) ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʪʝʨʝʩ. 

ʀʟʫʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʭʠʱʥʳʭ ʧʪʠʮ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘʤʠ ʚ 

ʋʩʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʝ ʠ ʝʸ ʦʢʨʝʩʪʥʦʩʪʷʭ ʚ 2008-2010 ʛʛ. ʊʘʢʞʝ ʜʣʷ 

ʨʘʙʦʪʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʨʫʧʧʳ ʫʯʸʥʳʭ 

ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ  ʀ. ɺ. ʂʘʨʷʢʠʥʘ ʩ 1999 ʧʦ 2004 ʛʛ. ʠ ʧʫʙʣʠʢʘʮʠʠ 

ʜʨʫʛʠʭ ʦʨʥʠʪʦʣʦʛʦʚ.  
ɺʦʟʤʦʞʥʦ, ʧʝʨʚʘʷ ʟʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʣʝʪ ʥʘʭʦʜʢʘ 

ʞʠʣʦʛʦ ʛʥʝʟʜʘ ʙʦʣʴʰʦʛʦ ʧʦʜʦʨʣʠʢʘ ʚ ɿʘʧʘʜʥʦʤ ʉʘʷʥʝ ʧʨʦʠʟʦʰʣʘ 23 

ʠʶʥʷ 2010 ʛ. ʚ ʋʩʠʥʩʢʦʡ ʤʝʞʛʦʨʥʦʡ ʢʦʪʣʦʚʠʥʝ (ʨʠʩ. 1).  

 
ʈʠʩ. 1. ʄʝʩʪʦ ʛʥʝʟʜʦʚʘʥʠʷ ʙʦʣʴʰʦʛʦ ʧʦʜʦʨʣʠʢʘ ʚ ʋʩʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʝ 

ɻʥʝʟʜʦ ʥʘʡʜʝʥʦ ʚ ʟʘʙʦʣʦʯʝʥʥʦʤ ʙʝʨʝʟʥʷʢʝ ʚ ʧʦʡʤʝ ʨ. ʋʩ, 

ʧʨʠʤʝʨʥʦ ʚ 2,3 ʢʤ ʦʪ ʩʝʣʘ ɺʝʨʭʥʝʫʩʠʥʩʢʦʝ (ʨʠʩ. 2).   

 

ʈʠʩ. 2. ɻʥʝʟʜʦ ʙʦʣʴʰʦʛʦ ʧʦʜʦʨʣʠʢʘ 
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ʅʘ ʤʦʤʝʥʪ ʦʙʥʘʨʫʞʝʥʠʷ ʛʥʝʟʜʘ ʙʦʣʴʰʦʛʦ ʧʦʜʦʨʣʠʢʘ ʚ ʥʸʤ 

ʥʘʭʦʜʠʣʩʷ ʧʪʝʥʝʮ ʚʦʟʨʘʩʪʦʤ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʩʫʪʦʢ. ɺʧʦʩʣʝʜʩʪʚʠʠ 

ʧʪʝʥʝʮ ʙʳʣ ʦʢʦʣʴʮʦʚʘʥ (ʨʠʩ. 3). ʂ ʩʦʞʘʣʝʥʠʶ, ʤʳ ʧʦʢʠʥʫʣʠ ʢʦʪʣʦʚʠʥʫ 

ʝʱʸ ʜʦ ʚʳʣʝʪʘ ʧʪʝʥʮʘ ʠʟ ʛʥʝʟʜʘ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʚ ʦʢʨʘʩʢʝ ʦʜʥʦʡ ʦʩʦʙʠ 

ʠʟ ʧʘʨʳ ʛʥʝʟʜʷʱʠʭʩʷ ʧʪʠʮ ʙʳʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʚʝʪʣʳʝ ʧʝʩʪʨʠʥʳ, 

ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʪʦ, ʯʪʦ ʝʸ ʚʦʟʨʘʩʪ ʤʝʥʴʰʝ 4 ʣʝʪ. ɺʪʦʨʘʷ ʧʪʠʮʘ ʠʟ ʧʘʨʳ 

ʙʳʣʘ ʪʠʧʠʯʥʦʡ çʚʟʨʦʩʣʦʡè ʦʢʨʘʩʢʠ. 

 

      ʈʠʩ. 3. ʇʪʝʥʝʮ ʙʦʣʴʰʦʛʦ ʧʦʜʦʨʣʠʢʘ ʚ ʛʥʝʟʜʝ ʚ ʋʩʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʝ: 23 

ʠʶʥʷ 2010 ʛ. ï ʩʣʝʚʘ ʠ 21 ʠʶʣʷ 2010 ʛ. ï ʩʧʨʘʚʘ 

ʋʯʠʪʳʚʘʷ çʤʦʣʦʜʫʶè ʦʢʨʘʩʢʫ ʦʜʥʦʛʦ ʠʟ ʨʦʜʠʪʝʣʝʡ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʚʩʪʨʝʯ ʧʦʜʦʨʣʠʢʦʚ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʥʝʝ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʵʪʦʪ ʚʠʜ ʥʘʯʘʣ ʛʥʝʟʜʠʪʴʩʷ ʟʜʝʩʴ ʧʦʩʣʝ 2008 ʛ. ʇʨʘʚʜʘ, ʦʩʪʘʸʪʩʷ 

ʥʝʷʩʥʳʤ ʥʘʣʠʯʠʝ ʛʥʝʟʜʷʱʠʭʩʷ ʙʦʣʴʰʠʭ ʧʦʜʦʨʣʠʢʦʚ ʚ ʋʩʠʥʩʢʦʡ 

ʢʦʪʣʦʚʠʥʝ ʚ ʧʝʨʠʦʜ ʩ 2005 ʧʦ 2009 ʛʛ. ʅʘʙʣʶʜʝʥʠʷ ʚ ʋʩʠʥʩʢʦʡ 

ʢʦʪʣʦʚʠʥʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʝʩʪʥʳʝ ʞʠʪʝʣʠ ʜʦʚʦʣʴʥʦ ʪʦʣʝʨʘʥʪʥʦ 

ʦʪʥʦʩʷʪʩʷ ʢ ʭʠʱʥʳʤ ʧʪʠʮʘʤ, ʘ ʩʘʤʦ ʛʥʝʟʜʦ ʙʦʣʴʰʦʛʦ ʧʦʜʦʨʣʠʢʘ 

ʥʘʭʦʜʠʪʩʷ ʚ ʤʘʣʦʧʦʩʝʱʘʝʤʦʤ ʤʝʩʪʝ. ʊʘʢ ʯʪʦ ʙʫʜʝʤ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ 

ʥʦʚʳʡ ʛʥʝʟʜʦʚʦʡ ʫʯʘʩʪʦʢ ʙʦʣʴʰʦʛʦ ʧʦʜʦʨʣʠʢʘ, ʦʙʥʘʨʫʞʝʥʥʳʡ ʚ 

ɿʘʧʘʜʥʦʤ ʉʘʷʥʝ, ʧʨʦʩʫʱʝʩʪʚʫʝʪ ʥʝ ʦʜʠʥ ʛʦʜ. 
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ʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, 614990, ʛ. ʇʝʨʤʴ, ʫʣ. ɹʫʢʠʨʝʚʘ,15; 
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Abstract 

The article presents the analysis conducted in Katunsky reserve survey of 

tourists, which was aimed at preparation of social portrait of the ecotourist and 

receive recommendations on improvement of ecological routes, necessary for 

improvement of work of the nature reserve.  

Keywords: Katunsky reserve, ecological tourism, social portrait of the 

ecotourist. 

ɺ ʥʘʯʘʣʝ 1990-ʭ ʛʛ. ʤʠʨʦʚʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʙʳʣʘ ʧʨʠʥʷʪʘ 

ʢʦʥʮʝʧʮʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ, ʯʪʦ ʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʷʚʣʝʥʠʝ ʥʦʚʦʡ 

ʪʝʥʜʝʥʮʠʠ ʚ ʤʠʨʦʚʦʤ ʪʫʨʠʟʤʝ ï ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʧʫʪʝʰʝʩʪʚʠʡ [2]. 
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ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʧʨʠʥʷʪʦʤʫ ʚ 1992 ʛ. ʆʙʱʝʩʪʚʦʤ ʵʢʦʪʫʨʠʟʤʘ, 

ʵʢʦʪʫʨʠʟʤ ï ʵʪʦ ʧʫʪʝʰʝʩʪʚʠʷ ʚ ʤʝʩʪʘ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʪʨʦʥʫʪʦʡ 

ʧʨʠʨʦʜʦʡ ʩ ʮʝʣʴʶ ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʠʨʦʜʥʳʭ ʠ ʢʫʣʴʪʫʨʥʦ-

ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʪʝʨʨʠʪʦʨʠʠ, ʥʝ ʥʘʨʫʰʘʶʱʠʝ 

ʮʝʣʦʩʪʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤ ʠ ʩʦʟʜʘʶʱʠʝ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʭʨʘʥʘ 

ʧʨʠʨʦʜʳ ʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩʪʘʥʦʚʠʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦʡ 

ʜʣʷ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ɺ ʌɿ ʈʌ çʆʙ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭè 

ʩʢʘʟʘʥʦ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʘʧʦʚʝʜʥʠʢʦʚ 

ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʩʚʝʱʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ 

ʪʫʨʠʟʤʘ (ʚ ʨʝʜ. ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 30.11.2011 N 365-ʌɿ) [3]. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ 

ñʂʘʪʫʥʩʢʠʡò ʦʨʛʘʥʠʟʦʚʘʥ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʈʉʌʉʈ  

ˉ 409 ʦʪ 25 ʠʶʣʷ 1991 ʛʦʜʘ ʥʘ ʧʣʦʱʘʜʠ 157 664 ʛʘ [1]. ʆʥ ʨʘʩʧʦʣʦʞʝʥ 

ʚ ʮʝʥʪʨʘʣʴʥʦʡ, ʚʳʩʦʢʦʛʦʨʥʦʡ ʯʘʩʪʠ ɸʣʪʘʡʩʢʦʡ ʛʦʨʥʦʡ ʩʪʨʘʥʳ ʥʘ 

ʭʨʝʙʪʘʭ ʂʘʪʫʥʩʢʠʡ ʠ ʃʠʩʪʚʷʛʘ. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʋʩʪʴ-

ʂʦʢʩʠʥʩʢʦʤ ʨʘʡʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ [4]. 

ʈʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʦʜʥʫ ʠʟ ʬʦʨʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ɻʦʨʥʦʛʦ ɸʣʪʘʷ ʚ ʮʝʣʦʤ ʠ ʋʩʪʴ-

ʂʦʢʩʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʯʘʩʪʥʦʩʪʠ [4]. 

ʂʘʪʫʥʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ ʦʙʣʘʜʘʝʪ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʤ 

ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ (ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ï 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʠ ʩʦʮʠʦ-ʢʫʣʴʪʫʨʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ). ʅʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʥʘʭʦʜʷʪʩʷ ʟʥʘʯʠʤʳʝ ʨʝʢʨʝʘʮʠʦʥʥʳʝ 

ʦʙʲʝʢʪʳ: ʄʫʣʴʪʠʥʩʢʠʝ ʠ ʊʘʡʤʝʥʴʝ ʦʟʝʨʘ, ʚʝʨʭʦʚʴʷ ʨ. ʂʘʪʫʥʴ ʠ 

ʧʦʜʥʦʞʴʷ ʛ. ɹʝʣʫʭʠ. ɿʥʘʯʠʤʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʠ ʝʝ 

ʚʢʣʶʯʝʥʠʝʤ ʚ ʩʦʩʪʘʚ ʦʙʲʝʢʪʘ ɺʩʝʤʠʨʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ 

çɿʦʣʦʪʳʝ ʛʦʨʳ ɸʣʪʘʷè [4].  

ɺ ʭʦʜʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʚ ɻʇɹɿ çʂʘʪʫʥʩʢʦʤè ʥʘ 

ʢʦʨʜʦʥʝ ʉʨʝʜʥʝʛʦ ʄʫʣʴʪʠʥʩʢʦʛʦ ʦʟʝʨʘ ʥʘʤʠ ʙʳʣʦ ʦʧʨʦʰʝʥʦ 28 

ʵʢʦʪʫʨʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʦʪʜʳʭʘʣʠ ʥʘ ʉʨʝʜʥʝʤ ʄʫʣʴʪʠʥʩʢʦʤ ʦʟʝʨʝ, ʣʠʙʦ 

ʥʘʧʨʘʚʣʷʣʠʩʴ ʢ ɺʝʨʭʥʝʤʫ ʄʫʣʴʪʠʥʩʢʦʤʫ ʦʟʝʨʫ ʠʣʠ ʦʟ. ʇʦʧʝʨʝʯʥʦʤʫ.       

ʎʝʣʴʶ ʵʪʦʛʦ ʦʧʨʦʩʘ ʙʳʣʦ ʩʦʩʪʘʚʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʨʪʨʝʪʘ 

ʵʢʦʪʫʨʠʩʪʘ ʠ ʧʦʣʫʯʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʤʘʨʰʨʫʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ  ʨʘʙʦʪʳ 

ʟʘʧʦʚʝʜʥʠʢʘ. 

ɸʥʢʝʪʘ ʩʦʩʪʘʚʣʝʥʘ ʥʘʫʯʥʳʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʟʘʧʦʚʝʜʥʠʢʘ. ʆʥʘ 

ʚʢʣʶʯʘʣʘ 20 ʚʦʧʨʦʩʦʚ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʘʥʢʝʪ ʥʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. 



108 

ʆʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʧʫʪʝʰʝʩʪʚʠʷ ʧʦ ʟʘʧʦʚʝʜʥʠʢʫ ʜʣʷ ʪʫʨʠʩʪʦʚ 

ʦʧʨʝʜʝʣʠʣʠʩʴ ʢʘʢ 7 ʜʥʝʡ. 

ɻʨʫʧʧʘ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʜʦ 30 ʣʝʪ ʩʦʩʪʘʚʠʣʘ ʙʦʣʴʰʠʥʩʪʚʦ ï 42%, 

ʣʶʜʝʡ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ (30-50 ʣʝʪ) ʦʢʘʟʘʣʦʩʴ 29% ʠ ʩʪʘʨʰʝ 50 ʣʝʪ ï 

29%.  

ʇʫʪʝʰʝʩʪʚʠʝ ʚ ʜʠʢʫʶ ʧʨʠʨʦʜʫ ʚʳʙʨʘʣʠ 64% ʤʫʞʯʠʥ ʠ 36% 

ʞʝʥʱʠʥ.  

ʉʨʝʜʥʝʝ  ʦʙʨʘʟʦʚʘʥʠʝ ʫ  14% ʦʧʨʦʰʝʥʥʳʭ, ʚʳʩʰʝʝ ʫ 86%.  

ʉʨʝʜʥʝʤʝʩʷʯʥʳʡ ʜʦʭʦʜ çʜʦ 15 ʪʳʩ. ʨʫʙʣʝʡè ʠʤʝʶʪ 50% 

ʦʧʨʦʰʝʥʥʳʭ, çʜʦ 30 ʪʳʩ. ʨʫʙʣʝʡè ï 25%, çʜʦ 50 ʪʳʩ. ʨʫʙʣʝʡè ï 25%. 

ʈʘʙʦʪʘʶʪ 82% ʦʧʨʦʰʝʥʥʳʭ, 18% ï ʥʝ ʨʘʙʦʪʘʶʪ. ʅʝ ʨʘʙʦʪʘʝʪ 

ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʛʨʫʧʧʳ ʣʶʜʝʡ ʩʪʘʨʰʝ 50 ʣʝʪ. ʇʫʪʝʰʝʩʪʚʠʝ ʧʦ 

ʟʘʧʦʚʝʜʥʠʢʫ ʩʦʚʝʨʰʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʨʘʙʦʪʘʶʱʠʝ ʣʶʜʠ ʩ ʚʳʩʰʠʤ 

ʦʙʨʘʟʦʚʘʥʠʝʤ. 

ɻʝʦʛʨʘʬʠʷ ʤʝʩʪ ʧʨʦʞʠʚʘʥʠʷ ʧʨʠʝʭʘʚʰʠʭ, ʩʣʝʜʫʶʱʘʷ:  

ʛ. ʅʦʚʦʩʠʙʠʨʩʢ ï 36% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ, ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ï 28%, 

ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ ï 25%, ʛ. ʊʦʤʩʢ ï 7%, ʛ. ʉʦʯʠ ï 4%. ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʪʜʳʭʘʶʱʠʝ ï çʩʦʩʝʜʠè 

ʟʘʧʦʚʝʜʥʠʢʘ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʦ ʂʘʪʫʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʟʥʘʶʪ ʠ ʭʦʪʷʪ 

ʚ ʥʝʤ ʦʪʜʳʭʘʪʴ ʚ ʦʩʥʦʚʥʦʤ ʞʠʪʝʣʠ ʙʣʠʟʣʝʞʘʱʠʭ ʨʝʛʠʦʥʦʚ. 

ʅʘ ʚʦʧʨʦʩ çʂʘʢ ɺʳ ʦʪʥʦʩʠʪʝʩʴ ʢ ʦʭʨʘʥʝ ʧʨʠʨʦʜʳ ʚ ʮʝʣʦʤ?è 

100% ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʪʚʝʪʠʣʠ, ʯʪʦ ʦʥʘ ʥʝʦʙʭʦʜʠʤʘ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ 

ʧʦʥʠʤʘʥʠʠ ʪʫʨʠʩʪʘʤʠ ʦʛʨʦʤʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠʨʦʜʳ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ,  

ʝʝ ʫʷʟʚʠʤʦʩʪʠ ʠ ʭʨʫʧʢʦʩʪʠ. 

ʉʧʨʦʩʠʚ çʏʘʩʪʦ ʣʠ ɺʳ ʧʫʪʝʰʝʩʪʚʫʝʪʝ ʚ ʜʠʢʫʶ ʧʨʠʨʦʜʫ?è ʤʳ 

ʚʳʷʩʥʠʣʠ: ʝʞʝʛʦʜʥʦ ï 82% ʦʧʨʦʰʝʥʥʳʭ, 1 ʨʘʟ ʚ 2-3 ʛʦʜʘ ï 14%,  

ʧʝʨʚʳʡ ʨʘʟ ï 4%. ʇʦʣʦʞʠʪʝʣʴʥʦ ʦʪʚʝʪʠʚʰʠʭ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ 

ʧʨʦʮʝʥʪ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʧʫʪʝʰʝʩʪʚʫʶʱʠʝ ʥʝ ʩʣʫʯʘʡʥʦ 

ʦʢʘʟʘʣʠʩʴ ʚ ʟʘʧʦʚʝʜʥʠʢʝ, ʵʪʦ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʚʳʙʠʨʘʶʪ ʩʝʙʝ ʤʝʩʪʦʤ 

ʦʪʜʳʭʘ ʧʦʜʦʙʥʳʝ ʤʘʨʰʨʫʪʳ ʝʞʝʛʦʜʥʦ. 

ʂʦʤʬʦʨʪ ʚʦ ʚʨʝʤʷ ʧʫʪʝʰʝʩʪʚʠʷ ʘʙʩʦʣʶʪʥʦ ʥʝ ʥʫʞʝʥ 61% 

ʪʫʨʠʩʪʦʚ (ʠʟ ʥʠʭ 67% ʤʫʞʯʠʥ ʠ 50% ʞʝʥʱʠʥ), ʤʠʥʠʤʘʣʴʥʳʝ ʞʝ 

ʫʩʣʦʚʠʷ ʥʫʞʥʳ 39% (ʪʘʢ ʦʪʚʝʪʠʣʠ 33% ʤʫʞʯʠʥ ʠ 50% ʞʝʥʱʠʥ).  ʆʥʠ 

ʥʝ ʧʨʝʪʝʥʜʫʶʪ ʥʘ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ (ʦʩʦʙʝʥʥʦ ʤʫʞʯʠʥʳ) ʚʦ 

ʚʨʝʤʷ ʩʚʦʠʭ ʧʫʪʝʰʝʩʪʚʠʡ, ʧʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʠʭ ʧʦʭʦʜʦʚ ï 

ʟʥʘʢʦʤʩʪʚʦ ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʦʡ, ʛʜʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ 

ʯʝʣʦʚʝʢʘ ʤʠʥʠʤʘʣʴʥʦ ʠʣʠ ʦʪʩʫʪʩʪʚʫʝʪ. ʕʢʦʪʫʨʠʩʪʳ ʦʯʝʥʴ ʮʝʥʷʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʪʘʪʴʩʷ ʦʜʠʥ ʥʘ ʦʜʠʥ ʩ ʜʠʢʦʡ ʧʨʠʨʦʜʦʡ, ʦʱʫʪʠʪʴ 

ʛʘʨʤʦʥʠʶ ʠ ʝʜʠʥʝʥʠʝ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ, ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʝʛʦ 

ʧʝʨʚʦʟʜʘʥʥʫʶ ʢʨʘʩʦʪʫ. 
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ʇʝʨʚʦʟʜʘʥʥʦʩʪʴ ʧʨʠʨʦʜʳ ʦʯʝʥʴ ʚʘʞʥʘ 71%  ʨʝʩʧʦʥʜʝʥʪʦʚ, 

ʚʘʞʥʘ 25%, ʚʘʞʥʘ ʢʘʢ ʦʙʱʠʡ ʬʦʥ ʧʫʪʝʰʝʩʪʚʠʷ ʜʣʷ 4%. ʆʪʚʝʪ çʥʝ 

ʚʘʞʥʘ ʘʙʩʦʣʶʪʥʦè ʧʦʣʫʯʝʥ ʥʝ ʙʳʣ, ʯʪʦ ʪʘʢ ʞʝ ʛʦʚʦʨʠʪ ʦ ʧʦʩʝʪʠʪʝʣʷʭ 

ʟʘʧʦʚʝʜʥʠʢʘ, ʢʘʢ ʦ ʣʶʜʷʭ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʧʨʠʝʭʘʚʰʠʭ ʦʪʜʳʭʘʪʴ ʚ 

ʤʝʩʪʦ, ʛʜʝ ʤʦʞʥʦ ʟʘʙʳʪʴ ʦ ʩʫʝʪʝ ʛʦʨʦʜʘ ʠ ʦʢʫʥʫʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʫ ʧʦʢʦʷ 

ʠ ʛʘʨʤʦʥʠʠ ʩ ʧʨʠʨʦʜʦʡ. 

ʄʥʝʥʠʷ ʧʦ ʧʦʚʦʜʫ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʫʩʪʨʦʡʩʪʚʘ ʪʨʦʧʳ 

ʨʘʟʜʝʣʠʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʨʦʚʥʫ: 43% ʦʪʚʝʪʠʣʠ, ʯʪʦ ʵʪʦ ʥʫʞʥʦ ʠ 

ʩʪʦʣʴʢʦ ʞʝ, ʯʪʦ  ʥʝʪ, 14% -  ʦʪʚʝʪʠʣʠ çʥʝ ʟʥʘʶè. 

ʉʪʦʠʤʦʩʪʴ ʧʦʩʝʱʝʥʠʷ ʟʘʧʦʚʝʜʥʠʢʘ, ʥʘ ʚʟʛʣʷʜ 96% ʪʫʨʠʩʪʦʚ 

çʧʨʠʝʤʣʝʤʘʷè, ʜʣʷ 4% çʚʳʩʦʢʘʷè (ʩʪʦʠʤʦʩʪʴ ʧʨʝʙʳʚʘʥʠʷ ʦʜʥʠʭ ʩʫʪʦʢ 

ʚ ʟʘʧʦʚʝʜʥʠʢʝ ï 150 ʨʫʙʣʝʡ ʩ ʯʝʣʦʚʝʢʘ). 

ʆʯʝʥʴ ʜʦʚʦʣʴʥʳ ʧʦʩʝʱʝʥʠʝʤ ʄʫʣʴʪʠʥʩʢʠʭ ʦʟʝʨ 79% 

ʦʧʨʦʰʝʥʥʳʭ, ʫʜʦʚʣʝʪʚʦʨʝʥʳ 21%. 

ʆ ʧʣʘʥʘʭ ʩʦʦʨʫʞʝʥʠʷ ʄʫʣʴʪʠʥʩʢʦʡ ɻʕʉ ʟʥʘʝʪ 61% 

ʨʝʩʧʦʥʜʝʥʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 39% ʥʝ ʟʥʘʶʪ.  ʆʪʨʠʮʘʪʝʣʴʥʦ ʦʪʥʦʩʷʪʩʷ 

ʢ ʩʦʦʨʫʞʝʥʠʶ ʄʫʣʴʪʠʥʩʢʦʡ ɻʕʉ 88% ʦʧʨʦʰʝʥʥʳʭ, ʧʦʣʦʞʠʪʝʣʴʥʦ ï 

4%, ʙʝʟʨʘʟʣʠʯʥʦ ï 4%, ʟʘʪʨʫʜʥʷʶʪʩʷ ʦʪʚʝʪʠʪʴ ʪʘʢ ʞʝ ï 4%. ʇʨʠʷʪʥʦ, 

ʯʪʦ ʧʫʪʝʰʝʩʪʚʫʶʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʨʘʟʦʚʘʥʳ ʠ ʧʦʥʠʤʘʶʪ, ʯʪʦ 

ʩʦʦʨʫʞʝʥʠʝ ɻʕʉ ʙʝʟʚʦʟʚʨʘʪʥʦ ʥʘʨʫʰʠʪ ʧʝʨʚʦʟʜʘʥʥʦʩʪʴ ʟʘʧʦʚʝʜʥʦʛʦ 

ʤʝʩʪʘ. 

ʅʘʰ ʦʧʨʦʩ ʚʳʷʚʠʣ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʤʦʪʠʚʘʮʠʡ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʢʦʪʦʨʳʭ ʪʫʨʠʩʪʳ ʚʳʙʨʘʣʠ ʄʫʣʴʪʠʥʩʢʠʝ ʦʟʝʨʘ ʠ ʜʠʢʫʶ ʧʨʠʨʦʜʫ ʚ 

ʮʝʣʦʤ ʤʝʩʪʦʤ ʦʪʜʳʭʘ:  

1) ʧʦʣʫʯʠʪʴ ʥʦʚʳʝ ʚʧʝʯʘʪʣʝʥʠʷ; 2) ʫʣʫʯʰʠʪʴ ʬʠʟʠʯʝʩʢʫʶ 

ʬʦʨʤʫ ʠ ʟʜʦʨʦʚʴʝ; 3) ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʤʝʩʪʥʦʡ ʧʨʠʨʦʜʦʡ;  

4)  ʧʦʦʙʱʘʪʴʩʷ ʩ ʧʨʠʨʦʜʦʡ; 5)  ʫʙʝʞʘʪʴ ʦʪ ʮʠʚʠʣʠʟʘʮʠʠ. 

ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʘʞʥʘʷ ʪʝʥʜʝʥʮʠʷ ï ʚʦʟʨʘʩʪʘʥʠʝ ʟʘʙʦʪʳ ʦ 

ʟʜʦʨʦʚʴʝ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʬʠʟʠʯʝʩʢʦʡ ʬʦʨʤʳ.  

ʇʦʩʣʝʜʥʝʡ ʧʨʦʩʴʙʦʡ ʚ ʘʥʢʝʪʝ ʙʳʣʦ ʦʩʪʘʚʠʪʴ ʩʚʦʠ ʧʦʞʝʣʘʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʧʦʚʝʜʥʠʢʘ ʠ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʥʘ 

ʄʫʣʴʪʠʥʩʢʠʭ ʦʟʝʨʘʭ. ɺʦʪ ʢʘʢʠʝ ʦʪʚʝʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ:  

çʅʫʞʥʦ ʙʝʨʝʯʴ ʵʪʫ ʢʨʘʩʦʪʫ ʠ ʯʠʩʪʦʪʫ ʦʟʝʨ ʜʣʷ ʥʘʰʠʭ ʜʝʪʝʡè, 

çʅʝʦʙʭʦʜʠʤʦ ʟʘʧʨʝʪʠʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʄʫʣʴʪʠʥʩʢʦʡ ɻʕʉè,  çʅʝ 

ʥʫʞʥʦ ʨʘʟʚʠʚʘʪʴ ʪʫʨʠʟʤè, çʅʝʦʙʭʦʜʠʤ ʢʦʥʪʨʦʣʴ ʟʘ ʤʫʩʦʨʦʤ, 

ʧʨʠʥʦʩʠʤʳʤ ʪʫʨʠʩʪʘʤʠè, çʅʫʞʥʳ ʜʨʦʚʘ ʠ ʦʙʫʩʪʨʦʡʩʪʚʦ ʪʨʦʧʳ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʘʨʪʳ-ʧʫʪʝʚʦʜʠʪʝʣʷ ʧʦ ʜʘʥʥʦʤʫ ʤʘʨʰʨʫʪʫè. 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʪʫʨʠʩʪʦʚ ʫʩʪʨʘʠʚʘʶʪ 

ʫʩʣʦʚʠʷ ʟʘʧʦʚʝʜʥʠʢʘ, ʠʭ ʧʦʞʝʣʘʥʠʷ ʢʘʩʘʶʪʩʷ ʣʠʰʴ ʩʦʭʨʘʥʝʥʠʷ 

ʢʨʘʩʦʪʳ ʠ ʧʝʨʚʦʟʜʘʥʥʦʩʪʠ ʵʪʠʭ ʤʝʩʪ.  



110 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʠʝ ʦʧʨʦʩʘ ʧʦʤʦʛʣʦ ʥʘʤ ʩʦʟʜʘʪʴ ʥʝʢʠʡ 

ʩʦʮʠʘʣʴʥʳʡ ʧʦʨʪʨʝʪ  ʵʢʦʪʫʨʠʩʪʘ ʂʘʪʫʥʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʠ ʧʦʣʫʯʠʪʴ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ  ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ  ʨʘʙʦʪʳ ʟʘʧʦʚʝʜʥʠʢʘ. 
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4.ʋʈɹʆʕʂʆʃʆɻʀʗ 

 

ɼʆʋʇʃʆʊʅɽʅʀɽ ʇʈʆʊʀɺʆʌʀʃʔʊʈɸʎʀʆʅʅʆʁ ɿɸɺɽʉʓ 

ʂɸʄʉʂʆʁ ɻʕʉ ï ʇʈʀʄɽʈ ʕʌʌɽʂʊʀɺʅʆɻʆ 

ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʅɸʋʏʅʓʍ ʈɸɿʈɸɹʆʊʆʂ ɺ 

ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ 

ʊ.ɻ. ʐʠʤʢʦ, ɺ.ʀ. ʉʝʨʛʝʝʚ 

ʄɻʋ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, 119234 

ʄʦʩʢʚʘ, ʃʝʥʠʥʩʢʠʝ ʛʦʨʳ, 1,  

e-mail: shimko@geol.msu.ru 

Abstract 

The article describes the problems faced by the creators of the Kama HPP 

due to bedding of water-soluble deposits at the base of the dam. About what studies 

have been conducted at geological faculty of Moscow State University and then at 

the dam itself for the project on additional compaction of  cement antifiltration 

screen by first developed chemical gelling solution. 

Keywords: Kama HPP, antifiltration screen, dissolution of gypsum, 

chemical injection solution. 

ʆʜʥʠʤ ʠʟ ʠʥʪʝʨʝʩʥʳʭ ʩ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʛ. ʇʝʨʤʠ ʷʚʣʷʝʪʩʷ ʂʘʤʩʢʘʷ ɻʕʉ, 

ʧʦʩʪʨʦʝʥʥʘʷ ʚ 1954 ʛ. ʆʙʱʘʷ ʜʣʠʥʘ ʥʘʧʦʨʥʦʛʦ ʬʨʦʥʪʘ ʛʠʜʨʦʫʟʣʘ ï 2,5 

ʢʤ, ʠʟ ʢʦʪʦʨʳʭ 400 ʤ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʩʣʠʚʥʫʶ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʶ, 

ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ ʨʫʩʣʝ ʨ. ʂʘʤʳ ʚʙʣʠʟʠ ʝʝ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ. ʆʩʪʘʣʴʥʫʶ 

ʯʘʩʪʴ ʥʘʧʦʨʥʦʛʦ ʬʨʦʥʪʘ ʩʦʩʪʘʚʣʷʶʪ ʟʝʤʣʷʥʳʝ ʧʣʦʪʠʥʳ: ʨʫʩʣʦʚʘʷ 

ʜʣʠʥʦʡ 300 ʤ ʠ ʧʦʡʤʝʥʥʘʷ ʜʣʠʥʦʡ 1515 ʤ, ʨʘʟʜʝʣʝʥʥʳʝ ʰʣʶʟʦʤ. 

ʋʥʠʢʘʣʴʥʦʩʪʴ ʂʘʤʩʢʦʡ ɻʕʉ ʦʙʫʩʣʦʚʣʝʥʘ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʵʪʦʛʦ ʨʘʡʦʥʘ, ʘ ʠʤʝʥʥʦ, ʥʘʣʠʯʠʝʤ ʚ 

ʦʩʥʦʚʘʥʠʠ ʧʣʦʪʠʥʳ ʪʨʝʱʠʥʦʚʘʪʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʟʘʛʠʧʩʦʚʘʥʥʳʭ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʧʦʨʦʜ. ɺ ʥʝʥʘʨʫʰʝʥʥʦʡ ʧʨʠʨʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʝ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʚʥʦʚʝʩʠʠ ʩ ʛʦʨʥʳʤʠ 

ʧʦʨʦʜʘʤʠ, ʠ ʨʘʩʪʚʦʨʝʥʠʷ ʧʦʩʣʝʜʥʠʭ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʇʨʠ ʩʦʦʨʫʞʝʥʠʠ 

ʧʣʦʪʠʥʳ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩʦʟʜʘʝʪʩʷ ʥʘʧʦʨ ʧʨʝʩʥʳʭ ʚʦʜ ʚ ʚʝʨʭʥʝʤ 

ʙʴʝʬʝ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʘʷ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʤʝʥʷʝʪʩʷ,  ʚ 

ʦʩʥʦʚʘʥʠʠ ʧʣʦʪʠʥʳ ʚʦʟʥʠʢʘʝʪ ʧʦʪʦʢ ʦʧʨʝʩʥʝʥʥʳʭ ʚʦʜ, ʩʧʦʩʦʙʥʳʭ 

ʨʘʩʪʚʦʨʷʪʴ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʧʦʨʦʜʳ ʠ ʚʳʟʚʘʪʴ ʨʘʟʨʫʰʝʥʠʝ ʦʩʥʦʚʘʥʠʷ, 

ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʧʣʦʪʠʥʳ. ɺʩʝ ʵʪʠ ʧʨʦʮʝʩʩʳ ʧʨʝʜʩʪʘʚʣʷʣʠ 

ʦʧʘʩʥʦʩʪʴ ʠ ʜʣʷ ʂʘʤʩʢʦʡ ɻʕʉ. 

ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʦʩʥʦʚʘʥʠʷ ʂʘʤʩʢʦʡ ɻʕʉ 

ʆʩʥʦʚʘʥʠʝʤ ʛʠʜʨʦʫʟʣʘ ʩʣʫʞʘʪ ʯʝʪʚʝʨʪʠʯʥʳʝ ʠ ʢʦʨʝʥʥʳʝ 

ʧʦʨʦʜʳ. ʏʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʡʤʝʥʥʳʤʠ ʠ 
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ʨʫʩʣʦʚʳʤʠ ʬʨʘʢʮʠʷʤʠ ʨ. ʂʘʤʳ, ʘ ʢʦʨʝʥʥʳʝ ï ʧʦʨʦʜʘʤʠ ʰʝʰʤʠʥʩʢʦʛʦ 

ʠ ʫʬʠʤʩʢʦʛʦ ʷʨʫʩʘ ʚʝʨʭʥʝʡ ʧʝʨʤʠ, ʟʘʣʝʛʘʶʱʠʤʠ ʥʘ ʧʦʨʦʜʘʭ ʠʨʝʥʩʢʦʛʦ 

ʛʦʨʠʟʦʥʪʘ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ ʥʠʞʥʝʡ ʧʝʨʤʠ [2]. 

ʉʢʘʣʴʥʳʝ ʠ ʧʦʣʫʩʢʘʣʴʥʳʝ ʧʦʨʦʜʳ ʧʝʨʤʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʨʘʡʦʥʝ 

ʧʣʦʪʠʥʳ ʟʘʣʝʛʘʶʪ ʩ ʫʛʣʦʤ ʧʘʜʝʥʠʷ ʚ 1
0 

 ʚʥʠʟ ʧʦ ʪʝʯʝʥʠʶ ʨʝʢʠ. 

ʆʪʣʦʞʝʥʠʷ ʰʝʰʤʠʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ (ʈ2ss) ʩʣʘʛʘʶʪ ʚʝʨʭʥʶʶ ʯʘʩʪʴ 

ʨʘʟʨʝʟʘ ʠ ʩʣʫʞʘʪ ʦʩʥʦʚʘʥʠʝʤ ʙʝʪʦʥʥʦʡ ʯʘʩʪʠ ʧʣʦʪʠʥʳ ɻʕʉ ʠ ʝʝ 

ʧʨʘʚʦʙʝʨʝʞʥʦʛʦ ʧʨʠʤʳʢʘʥʠʷ. ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʯʘʥʦ-

ʛʣʠʥʠʩʪʳʤʠ ʨʘʟʥʦʩʪʷʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʯʘʥʠʢʦʚ ʠ ʨʝʞʝ ʠʟʚʝʩʪʥʷʢʦʚ,  

ʩʦʜʝʨʞʘʥʠʝ ʛʠʧʩʘ ʜʦ 2%. 

ʅʠʞʝ ʰʝʰʤʠʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʟʘʣʝʛʘʶʪ ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ 

ʩʦʣʠʢʘʤʩʢʦʡ ʩʚʠʪʳ (P2sl), ʧʨʝʜʩʪʘʚʣʝʥʥrʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ 

ʠʟʚʝʩʪʥʷʢʦʚ, ʜʦʣʦʤʠʪʦʚ, ʤʝʨʛʝʣʝʡ ʩ ʧʨʦʩʣʦʷʤʠ ʠ ʣʠʥʟʘʤʠ ʛʠʧʩʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʛʠʧʩʘ ʚ ʥʝʢʦʪʦʨʳʭ ʧʣʘʩʪʘʭ ʜʦʩʪʠʛʘʝʪ 35 %. 

ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʧʨʠʨʦʜʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʰʝʰʤʠʥʩʢʦʤ 

ʛʦʨʠʟʦʥʪʝ ʦʪ 0,4 ʜʦ 7 ʛ/ʣ, ʚ ʚʝʨʭʥʝʩʦʣʠʢʘʤʩʢʦʤ ï ʦʪ 0,5 ʜʦ 90 ʛ/ʣ. 

ʇʨʦʚʦʜʠʤʳʝ ʚ ʭʦʜʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʣʦʪʠʥʳ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʟʤʝʥʝʥʠʝʤ 

ʩʦʩʪʘʚʘ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜ ʚʝʨʭʥʝʩʦʣʠʢʘʤʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʥʘ ʨʷʜʝ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ  ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʩʥʠʟʠʣʘʩʴ ʩ 2-4 

ʜʦ 0,5-1,0 ʛ/ʣ. ʇʨʠ ʵʪʦʤ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ 

ʫʜʝʣʴʥʦʛʦ ʜʝʙʠʪʘ (ʧʨʠʪʦʢʘ ʚʦʜʳ) ʚ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ.  

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʣʦʪʠʥʳ 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʣʶʙʦʡ ʧʣʦʪʠʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʂʫ (ʩʦʦʪʥʦʰʝʥʠʝ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʦʩʥʦʚʘʥʠʝ 

ʧʣʦʪʠʥʳ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ). ʇʨʠ 

ʟʥʘʯʝʥʠʠ ʂʫ<1,2 ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʣʦʪʠʥʳ ʩʯʠʪʘʝʪʩʷ ʢʨʠʪʠʯʝʩʢʦʡ. ʆʜʥʠʤ 

ʠʟ ʩʧʦʩʦʙʦʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʨʦʪʠʚʦʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʟʘʚʝʩʳ ʚ ʦʩʥʦʚʘʥʠʠ 

ʧʣʦʪʠʥʳ, ʢʦʪʦʨʘʷ ʛʘʩʠʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʥʘʧʦʨʘ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ɿʘʜʘʯʘ ʩʦʭʨʘʥʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʣʦʪʠʥʳ ʚ ʵʪʠʭ ʩʣʦʞʥʳʭ 

ʫʩʣʦʚʠʷʭ ʩʪʦʷʣʘ ʚ ʨʷʜʫ ʚʘʞʥʝʡʰʠʭ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʂʘʤʩʢʦʡ ɻʕʉ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʟʘʱʠʪʳ ʦʪ 

ʨʘʩʪʚʦʨʝʥʠʷ ʛʠʧʩʦʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʦʩʥʦʚʘʥʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ 

ʚʘʨʠʘʥʪʘ ʪʘʢʦʡ ʟʘʱʠʪʳ ʧʨʝʜʣʘʛʘʣʦʩʴ ʩʦʟʜʘʪʴ ʜʦʣʛʦʚʝʯʥʫʶ 

ʤʝʨʟʣʦʪʥʫʶ ʟʘʚʝʩʫ ʪʦʣʱʠʥʦʡ 10 ʤ ʩ ʟʘʛʣʫʙʣʝʥʠʝʤ ʝʝ ʜʦ ʚʦʜʦʫʧʦʨʥʳʭ 

ʛʠʧʩʦʚ ʠ ʘʥʛʠʜʨʠʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ 

ʧʦʜʜʝʨʞʘʥʠʷ ʨʘʙʦʪʳ ʪʘʢʦʡ ʟʘʚʝʩʳ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʘ 

ʘʛʨʝʛʘʪʘ ʂʘʤʩʢʦʡ ɻʕʉ. ʈʘʩʩʤʘʪʨʠʚʘʣʩʷ ʚʘʨʠʘʥʪ ʧʦʣʫʯʝʥʠʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʧʩʘ ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʧʣʝʥʦʢ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ 
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ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʪʩʳʧʢʘ ʩʦʣʠ ʧʝʨʝʜ 

ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʤ ʧʦʥʫʨʦʤ ʚ ʦʩʥʦʚʘʥʠʠ ʧʣʦʪʠʥʳ. 

ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʩʦʦʨʫʞʝʥʠʠ ʚ 

ʚʝʨʭʥʝʤ ʙʴʝʬʝ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʛʦ ʧʦʥʫʨʘ (ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʙʝʪʦʥʥʦʡ 

ʧʣʠʪʳ, ʧʨʠʤʳʢʘʶʱʝʡ ʢ ʧʣʦʪʠʥʝ) ʜʣʠʥʦʡ 110 ʤ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʮʝʤʝʥʪʘʮʠʦʥʥʦʡ ʟʘʚʝʩʳ ʚ ʝʛʦ ʥʘʯʘʣʝ (ʩʤ. ʨʠʩ. 1). ʂʨʦʤʝ ʵʪʦʛʦ ʜʣʷ 

ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʙʳʣ ʧʨʝʜʫʩʤʦʪʨʝʥ ʛʣʫʙʠʥʥʳʡ ʜʨʝʥʘʞ ʚ ʩʝʨʝʜʠʥʝ 

ʧʦʥʫʨʘ. 

ʎʝʤʝʥʪʘʮʠʦʥʥʘʷ ʧʨʦʪʠʚʦʬʠʣʴʪʨʘʮʠʦʥʥʘʷ ʟʘʚʝʩʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʧʨʦʝʢʪʦʤ, ʩʦʩʪʦʠʪ ʠʟ ʨʫʩʣʦʚʦʡ, ʧʨʘʚʦʙʝʨʝʞʥʦʡ ʠ ʣʝʚʦʙʝʨʝʞʥʦʡ 

ʯʘʩʪʝʡ. ɺ ʨʫʩʣʦʚʦʡ ʯʘʩʪʠ ʟʘʚʝʩʘ ʪʨʝʭʨʷʜʥʘʷ,  ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ 

ʩʢʚʘʞʠʥʘʤʠ ʚ ʩʨʝʜʥʝʤ ʨʷʜʫ 1 ʤ, ʘ ʚ ʚʝʨʭʥʝʤ ʠ ʥʠʟʦʚʦʤ ʨʷʜʘʭ ï 2 ʤ. 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʨʷʜʘʤʠ 1 ʤ. ɻʣʫʙʠʥʘ ʟʘʚʝʩʳ ʜʦʚʝʜʝʥʘ ʜʦ ʢʨʦʚʣʠ 

ʚʦʜʦʫʧʦʨʥʳʭ ʛʠʧʩʦʥʦʩʥʳʭ ʤʝʨʛʝʣʝʡ ʠ ʜʦʣʦʤʠʪʦʚ. ʏʝʨʝʟ ʵʪʠ ʩʢʚʘʞʠʥʳ 

ʚ ʪʨʝʱʠʥʦʚʘʪʳʝ ʧʦʨʦʜʳ ʦʩʥʦʚʘʥʠʷ ʥʘʛʥʝʪʘʣʩʷ ʮʝʤʝʥʪʥʳʡ ʨʘʩʪʚʦʨ ʧʦʜ 

ʜʘʚʣʝʥʠʝʤ 1-10 ʘʪʤ, ʧʨʠ ʵʪʦʤ ʙʳʣʦ ʠʟʨʘʩʭʦʜʦʚʘʥʦ 7500 ʪ ʮʝʤʝʥʪʘ.  

ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʪʠʚʦʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʟʚʦʣʠʣʘ 

ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʧʣʦʪʠʥʫ ʚ ʪʝʯʝʥʠʝ 15 ʣʝʪ. ʆʜʥʘʢʦ ʢʘʢ ʧʦʢʘʟʘʣʠ 

ʧʦʩʪʦʷʥʥʦ ʧʨʦʚʦʜʠʚʰʠʝʩʷ ʥʘʙʣʶʜʝʥʠʷ ʠ ʨʘʩʯʝʪʳ, ʚʝʣʠʯʠʥʘ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʣʘʩʴ. ʕʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʨʦʜ ʚ 

ʦʩʥʦʚʘʥʠʠ ʧʣʦʪʠʥʳ.  

ɺ 1060-1961 ʛʦʜʘʭ ʙʳʣʘ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʜʦʫʧʣʦʪʥʝʥʠʷ 

ʧʨʦʪʠʚʦʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʟʘʚʝʩʳ ʩ ʧʦʤʦʱʴʶ ʮʝʤʝʥʪʥʳʭ ʨʘʩʪʚʦʨʦʚ. 

ʆʜʥʘʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʦʢʘʟʘʣʘʩʴ ʥʠʟʢʦʡ, 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʟʘʚʝʩʳ ʜʦʙʠʪʴʩʷ ʥʝ ʫʜʘʣʦʩʴ. 

ʇʨʠʯʠʥʘ ʵʪʦʛʦ ʚ ʪʦʤ, ʯʪʦ ʮʝʤʝʥʪʥʳʡ ʨʘʩʪʚʦʨ ʥʝ ʩʧʦʩʦʙʝʥ ʧʨʦʥʠʢʘʪʴ ʚ 

ʪʦʥʢʠʝ ʪʨʝʱʠʥʳ, ʢʦʪʦʨʳʝ ʦʩʪʘʶʪʩʷ ʦʪʢʨʳʪʳʤʠ ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ ʚʦʜʳ. 

ʅʘʯʠʥʘʷ ʩ 1961 ʛ. ʩʣʫʞʙʦʡ ʥʘʙʣʶʜʝʥʠʷ ʂʘʤʩʢʦʡ ɻʕʉ ʥʘ ʨʷʜʝ 

ʫʯʘʩʪʢʦʚ ʦʪʤʝʯʘʣʦʩʴ ʧʦʩʪʝʧʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʛʘʰʝʥʠʷ ʥʘʧʦʨʘ, 

ʧʦʣʫʯʝʥʥʦʝ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʮʝʤʝʥʪʘʮʠʦʥʥʳʭ ʨʘʙʦʪ. ʊʘʢ, ʥʘ 

ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʦʥʦ ʩʥʠʟʠʣʦʩʴ ʩ 20 % ʚ 1961 ʛ. ʜʦ 1 % ʚ 1973 ʛ. 

ʇʨʦʙʫʨʝʥʥʳʝ ʚ 1968 ʛ. ʢʦʥʪʨʦʣʴʥʳʝ ʩʢʚʘʞʠʥʳ ʚ ʪʝʣʝ ʟʘʚʝʩʳ ʧʦʢʘʟʘʣʠ 

ʚʦʟʨʘʩʪʘʥʠʝ ʫʜʝʣʴʥʳʭ ʚʦʜʦʧʦʛʣʦʱʝʥʠʡ, ʪʦ ʝʩʪʴ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʨʦʜ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ. 

ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʡ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʚʝʣʠʯʝʥʠʝ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʟʘʚʝʩʳ, 

ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʛʘʰʝʥʠʷ ʥʘʧʦʨʘ ʥʘ ʟʘʚʝʩʝ, ʩʥʠʞʝʥʠʝ ʵʪʦʛʦ 

ʛʘʰʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʫʢʘʟʳʚʘʣʠ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʦʩʥʦʚʘʥʠʠ ʧʣʦʪʠʥʳ 

ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʚʳʱʝʣʘʯʠʚʘʥʠʝ ʛʠʧʩʦʥʦʩʥʳʭ ʧʦʨʦʜ. 

ʎʝʤʝʥʪʘʮʠʦʥʥʘʷ ʟʘʚʝʩʘ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʘʷ ʧʨʦʝʢʪʦʤ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ 
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ʧʦʥʫʨʦʤ ʠ ʜʨʝʥʘʞʦʤ ʥʝ ʦʙʝʩʧʝʯʠʣʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʩʥʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʨʘʩʪʚʦʨʝʥʠʷ ʛʠʧʩʘ. ɺ 1974 ʛ., ʢʦʛʜʘ ʚ ʧʝʨʚʦʡ ʩʝʢʮʠʠ ʧʣʦʪʠʥʳ 

ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʦʩʪʠʛ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ, 

ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʜʦʫʧʣʦʪʥʝʥʠʠ ʮʝʤʝʥʪʘʮʠʦʥʥʦʡ ʟʘʚʝʩʳ 

ʭʠʤʠʯʝʩʢʠʤ ʛʝʣʝʦʙʨʘʟʫʶʱʠʤ ʨʘʩʪʚʦʨʦʤ ʚʳʩʦʢʦʡ ʧʨʦʥʠʢʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ.  

ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʙʳʣ ʧʝʨʠʦʜ ʨʘʩʮʚʝʪʘ ʪʘʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʢʘʢ ʪʝʭʥʠʯʝʩʢʘʷ ʤʝʣʠʦʨʘʮʠʷ ʛʨʫʥʪʦʚ. ʀʤʝʥʥʦ 

ʪʦʛʜʘ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʦʚ ʚ ʩʣʦʞʥʝʡʰʠʭ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ.  

ʊʦʛʜʘ ʞʝ ʚʧʝʨʚʳʝ ʚ ʇʨʦʙʣʝʤʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʪʝʭʥʠʯʝʩʢʦʡ 

ʤʝʣʠʦʨʘʮʠʠ ʛʨʫʥʪʦʚ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ ʄɻʋ ʠʤ. ʄ.ɺ. 

ʃʦʤʦʥʦʩʦʚʘ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠʥʲʝʢʮʠʦʥʥʳʡ ʭʠʤʠʯʝʩʢʠʡ 

ʛʝʣʝʦʙʨʘʟʫʶʱʠʡ ʨʘʩʪʚʦʨ, ʢʦʪʦʨʳʡ ʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 

ʜʦʫʧʣʦʪʥʝʥʠʷ ʧʨʦʪʠʚʦʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʟʘʚʝʩʳ ʚ ʦʩʥʦʚʘʥʠʠ ʂʘʤʩʢʦʡ 

ɻʕʉ [1]. 

ʇʨʦʙʣʝʤʳ ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʛʝʣʝʦʙʨʘʟʫʶʱʝʛʦ 

ʨʘʩʪʚʦʨʘ ʠ ʠʭ ʨʝʰʝʥʠʝ 

ʀʟ ʠʟʚʝʩʪʥʳʭ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ ʭʠʤʠʯʝʩʢʠʭ ʛʝʣʝʦʙʨʘʟʫʶʱʠʭ 

ʨʘʩʪʚʦʨʦʚ ʪʦʣʴʢʦ ʦʜʠʥ ï ʘʣʶʤʦʩʠʣʠʢʘʪʥʳʡ ï ʙʳʣ ʧʨʠʛʦʜʝʥ ʜʣʷ 

ʪʘʤʧʦʥʘʞʘ ʪʦʥʢʠʭ ʪʨʝʱʠʥ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʡ ʥʠʟʢʦʡ ʠʩʭʦʜʥʦʡ ʚʷʟʢʦʩʪʠ, 

ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ 2 ʩʧʟ. ʆʜʥʘʢʦ ʫ ʥʝʛʦ ʙʳʣ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ 

ï ʟʘʚʠʩʠʤʦʩʪʴ ʚʨʝʤʝʥʠ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ʕʪʦ 

ʟʘʪʨʫʜʥʷʣʦ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʪ.ʢ. ʨʘʟʥʠʮʘ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠ ʥʘ ʛʣʫʙʠʥʝ (ʙʦʣʝʝ ʥʠʟʢʠʝ, ʯʝʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ) ʧʨʠʚʦʜʠʣʘ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʚʨʝʤʝʥʠ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ʈʝʟʢʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʧʨʠʚʦʜʠʣʦ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʤʝʱʝʥʠʶ 

ʟʘʢʘʯʝʥʥʦʛʦ ʦʙʲʝʤʘ ʨʘʩʪʚʦʨʘ ʠ ʚʳʥʦʩʫ ʝʛʦ ʟʘ ʧʨʝʜʝʣʳ ʪʝʣʘ ʟʘʚʝʩʳ. ɺ 

ʵʪʦʡ ʩʚʷʟʠ ʦʜʥʘ ʠʟ ʟʘʜʘʯ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʦʟʜʘʥʠʠ ʨʘʩʪʚʦʨʘ, ʥʝ 

ʨʝʘʛʠʨʫʶʱʝʛʦ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ. ʈʝʮʝʧʪʫʨʘ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 

ʱʘʚʝʣʝʚʦʘʣʶʤʦʩʠʣʠʢʘʪʥʦʛʦ ʨʘʩʪʚʦʨʘ (ʑɸʉ ʨʘʩʪʚʦʨʘ) 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʵʪʦʤʫ ʪʨʝʙʦʚʘʥʠʶ: ʚʨʝʤʷ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ +5-+25 
0
 ʥʝ ʟʘʚʠʩʝʣʦ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ʈʘʩʪʚʦʨ 

ʠʤʝʣ ʥʘʯʘʣʴʥʫʶ ʚʷʟʢʦʩʪʴ 1,8 ʩʧʟ, ʧʨʠ ʵʪʦʤ ʦʥʘ ʦʩʪʘʚʘʣʘʩʴ ʥʝʠʟʤʝʥʥʦʡ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ 70 % ʦʪ ʚʨʝʤʝʥʠ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ ʦʧʨʝʜʝʣʷʣʦ 

ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʠʥʲʝʢʮʠʠ ʨʘʩʪʚʦʨʘ ʚ ʪʨʝʱʠʥʦʚʘʪʳʝ ʧʦʨʦʜʳ 

ʙʝʟ ʫʯʝʪʘ ʠʟʤʝʥʝʥʠʷ ʝʛʦ ʚʷʟʢʦʩʪʠ ʚʦ ʚʨʝʤʝʥʠ. ɺ ʩʦʩʪʘʚ ʨʘʩʪʚʦʨʘ 

ʚʭʦʜʠʪ ʩʠʣʠʢʘʪ ʥʘʪʨʠʷ (ʞʠʜʢʦʝ ʩʪʝʢʣʦ) ʠ ʢʦʤʧʣʝʢʩʥʳʡ ʦʪʚʝʨʜʠʪʝʣʴ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʝʨʥʦʢʠʩʣʦʛʦ ʘʣʶʤʠʥʠʷ ʠ ʱʘʚʝʣʝʚʦʡ ʢʠʩʣʦʪʳ. ʄʝʥʷʷ 



119 

ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʩʪʚʦʨʘ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ ʠ ʦʪʚʝʨʜʠʪʝʣʷ, ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ 

ʚʨʝʤʷ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ ʦʪ 0 ʜʦ 3 ʯʘʩʦʚ. 

ʑʘʚʝʣʝʚʘʷ ʢʠʩʣʦʪʘ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʢʠ, ʧʦʟʚʦʣʷʶʱʝʡ 

ʠʩʢʣʶʯʠʪʴ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʚʨʝʤʷ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ ʨʘʩʪʚʦʨʦʚ 

ʥʘ ʦʩʥʦʚʝ ʩʠʣʠʢʘʪʘ ʥʘʪʨʠʷ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʨʝʮʝʧʪʫʨ ʥʦʚʳʭ ʛʝʣʝʦʙʨʘʟʫʶʱʠʭ ʨʘʩʪʚʦʨʦʚ. 

ɺʧʝʨʚʳʝ ʜʣʷ ʪʘʤʧʦʥʘʞʘ ʩʢʘʣʴʥʳʭ ʠ ʧʦʣʫʩʢʘʣʴʥʳʭ 

ʪʨʝʱʠʥʦʚʘʪʳʭ ʛʨʫʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʭʠʤʠʯʝʩʢʠʡ ʛʝʣʝʦʙʨʘʟʫʶʱʠʡ 

ʨʘʩʪʚʦʨ ʥʘ ʦʩʥʦʚʝ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ. ɽʛʦ ʧʨʠʤʝʥʝʥʠʶ ʥʘ ʦʙʲʝʢʪʝ 

ʧʨʝʜʰʝʩʪʚʦʚʘʣʦ ʚʩʝʩʪʦʨʦʥʥʝʝ ʠʟʫʯʝʥʠʝ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʦʧʳʪʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʭʦʜʝ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʠʟʫʯʝʥʳ 

ʠ ʨʝʰʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʭʠʤʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ ʩ ʛʦʨʥʳʤʠ ʧʦʨʦʜʘʤʠ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ, ʫʪʦʯʥʝʥʘ ʪʝʭʥʦʣʦʛʠʷ 

ʠʥʲʝʢʮʠʠ ʠ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʧʦʩʪʠʥʲʝʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

(ʯʘʩʪʠʯʥʳʡ ʚʳʥʦʩ ʢʦʤʧʦʥʝʥʪʦʚ ʛʝʣʷ) ʥʘ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ 

ʛʝʣʷ ʚʦ ʚʨʝʤʝʥʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ ʠ ʜʨ. ʉʨʝʜʠ ʥʠʭ 

ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ: 

 ɺʣʠʷʥʠʝ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʰʠʨʠʥʳ ʨʘʩʢʨʳʪʠʷ 

ʪʨʝʱʠʥ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʝʣʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ ʛʨʫʥʪʘʭ ʟʦʥʳ ʠʥʲʝʢʮʠʠ. 

 ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʜʘʚʣʝʥʠʡ ʠʥʲʝʢʮʠʠ ʠ 

ʛʨʘʥʠʮ ʟʦʥ ʠʥʲʝʢʮʠʠ (ʧʦ ʛʣʫʙʠʥʝ).  

 ʆʧʨʝʜʝʣʝʥʠʝ ʨʦʣʠ ʛʠʜʨʦʜʠʩʧʝʨʩʠʠ (ʨʘʟʙʘʚʣʝʥʠʷ) ʠ ʩʦʨʙʮʠʠ ʧʨʠ 
ʧʨʠʤʝʥʝʥʠʠ ʑɸʉ ʨʘʩʪʚʦʨʘ. 

 ɺʦʟʜʝʡʩʪʚʠʝ ʑɸʉ ʨʘʩʪʚʦʨʘ ʠ ʧʨʦʜʫʢʪʦʚ ʜʠʬʬʫʟʠʠ ʢʦʤʧʦʥʝʥʪʦʚ 
ʛʝʣʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʠʧʩʘ. 

ʈʘʙʦʪʳ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʜʦʫʧʣʦʪʥʝʥʠʶ 

ʧʨʦʪʠʚʦʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʟʘʚʝʩʳ ʂʘʤʩʢʦʡ ɻʕʉ ʧʨʦʚʦʜʠʣʠʩʴ ʩ 1973 ʧʦ 

1983 ʛʛ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 1973 ʛ. ʠ 1983 ʛ. ʧʦʢʘʟʘʣʦ 

ʫʚʝʣʠʯʝʥʠʝ ʛʘʰʝʥʠʷ ʥʘʧʦʨʘ ʧʦ ʚʩʝʤʫ ʬʨʦʥʪʫ ʟʘʚʝʩʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʨʦʩʪʘ ʧʘʜʝʥʠʷ ʥʘʧʦʨʦʚ ʥʘ ʟʘʚʝʩʝ ʩʥʠʟʠʣʦʩʴ ʬʠʣʴʪʨʘʮʠʦʥʥʦʝ ʜʘʣʝʥʠʝ 

ʥʘ ʧʦʜʦʰʚʫ ʧʣʦʪʠʥʳ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫʚʝʣʠʯʠʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʣʦʪʠʥʳ ʥʘ ʩʜʚʠʛ. 

ʇʦʩʪʦʷʥʥʦ ʚʝʜʫʱʠʝʩʷ ʥʘ ʛʠʜʨʦʫʟʣʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʝʛʦ 

ʩʪʘʙʠʣʴʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. 

ʂʘʤʩʢʘʷ ɻʕʉ ʷʚʣʷʝʪʩʷ ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ ʧʣʦʜʦʪʚʦʨʥʦʩʪʠ 

ʥʘʩʪʦʷʱʝʛʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʫʯʝʥʳʭ ʠ 

ʩʪʨʦʠʪʝʣʝʡ. ʊʘʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʦ ʚʩʝʛʜʘ, ʢʦʛʜʘ 

ʧʨʦʠʩʭʦʜʠʪ ʤʘʩʰʪʘʙʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʨʠʨʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʚʳʟʚʘʥʥʦʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʯʝʣʦʚʝʢʘ.  



120 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ɺʦʨʦʥʢʝʚʠʯ ʉ.ɼ., ɽʚʜʦʢʠʤʦʚʘ ʃ.ɸ., ʉʝʨʛʝʝʚ ɺ.ʀ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠ ʨʝʟʫʣʴʪʘʪʳ ʚʥʝʜʨʝʥʠʷ ʩʧʦʩʦʙʘ ʭʠʤʠʯʝʩʢʦʛʦ 

ʪʘʤʧʦʥʠʨʦʚʘʥʠʷ ʧʦʣʫʩʢʘʣʴʥʳʭ ʠ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ. ɺ ʩʙ. ɺʦʧʨʦʩʳ 

ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʠ ʛʨʫʥʪʦʚʝʜʝʥʠʷ. ɺʳʧ. 4, ʄ., ʄɻʋ, 1978. ʉ. 199-

209. 

2. ʄʘʢʩʠʤʦʚʠʯ ʅ.ɻ. ʇʦʩʪʠʥʲʝʢʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʠ 

ʪʘʤʧʦʥʠʨʦʚʘʥʠʠ ʛʠʧʩʦʥʦʩʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʩʠʣʠʢʘʪʥʳʤʠ 

ʨʘʩʪʚʦʨʘʤʠ (ʥʘ ʧʨʠʤʝʨʝ ʂʘʤʩʢʦʡ ɻʕʉ). ɼʠʩ. ʥʘ ʩʦʠʩʢ. ʫʯyʥ. ʩʪʝʧ. ʢ. ʛ.-

ʤ. ʥ. ʄ., ʄɻʋ, 1984. 205 ʩ. 

 

 

BIOINDICATION OF POLLUTION ON THE CHL OROPHYLL 

FLUORESCENCE OF PINE NEEDLES  

D.N.Andreev 

Perm State National Research University, 614990, Perm, Bukireva str., 15, 

e-mail: egis@psu.ru 

Abstract 

The method of operative bioindication of the air pollution, based on 

registration of the chlorophyll delayed fluorescence of pine needles (Pinus 

sylvestris) was developed. Methodical recommendations for sampling and their 

analysis on fluorometer "Photon - 10" were made. Examples of application of this 

method for bioindication of environmental pollution were showed. We applied the 

developed method to assess the current state of pine forests ecosystems on Protected 

Area çChernyaevsky forestè. Researches are proving that this method can be used 

for rapid and inexpensive air pollution bioindication. 

Keywords: chlorophyll fluorescence, Pinus sylvestris L., bioindication, 

fluorometer "Photon - 10" 

Nowadays biological control of the environmental quality is an 

important direction of applied scientific research [1]. It is possible to receive 

express status information of living organisms, their physiological state 

using biological methods. This refers to information which allows 

diagnosing changes in the cell metabolism under the influence of external 

factors on early stages. It is essential to obtain this information before the 

result of external influences on organisms will develop in visible symptoms. 

Methods of measurement of the photosynthetic plant apparatus 

parameters are widely used in ecological studies. One of such methods is 

registration of different parameters of chlorophyll fluorescence in plant 

mailto:egis@psu.ru
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objects (chloroplasts, algae, pine needles and leaves of plants, lichens) [3-

4]. 

Fluorescence is the emission of light from the plant cells which can 

be observed after illumination. During the cell activity the light absorbed by 

chlorophyll is sent in the form of energy in photosynthesis (~ 70%), heat 

(25%) and fluorescence (1-4%). 

Character of changes on the first stages of photosynthesis is directly 

reflected in the change of chlorophyll fluorescence in the photosynthetic 

membranes of cells. During active photosynthesis, when all reaction centers 

are in open working state, in low light conditions almost all of the absorbed 

light energy is used in photosynthesis [4]. Under suppression of 

photosynthesis, fluorescence increases. This is so-called prompt chlorophyll 

fluorescence (PF). 

Another source of information on the character of the photosynthetic 

apparatus is the process of delayed fluorescence (DF). This phenomenon 

means that, after light excitation there is a weak, long-fading luminescence 

in photosynthetic cells emitted by the chlorophyll. This luminescence 

occurs after the termination of prompt fluorescence due to the energy 

emitted during the dark reactions of primary photosynthetic photoproducts 

in reaction centers [4]. 

This work presents a parameter registration method of 

photosynthetic parameters of living organisms using a fluorometer "Photon 

10." The work of the instrument is based on the principle of measuring the 

afterluminescence of chlorophyll comprising plant objects in the intervals 

between pulses of the excitation light, or delayed chlorophyll fluorescence. 

If the light is given in the form of pulses, between them there is the 

luminescence of the milliseconds to seconds range. Afterluminescence is 

typical only for organisms with normal functioning. 

 

Image 1. fluorometer "Photon 10" 
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Method for registering relative index of delayed fluorescence (RIDF) 

is implemented in fluorometer "Photon 10" (Image 1) [3]. It lies in the fact 

that the luminescence measurement of each cuvette is performed for two 

pre-defined light and time modes, conventionally designated as "high-light 

mode" and "low-light mode". 

 

       Image 2. Pinus sylvestris 
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In the forest zone of Russia species that are most sensitive to air 

pollution are pines (Image 2). This fact determines the choice of pine 

species as a major indicator of human influence that currently is a "standard 

of biodiagnostics." Pine is very sensitive to the slightest change in the 

growth conditions, including environment pollution. Besides pine is widely 

spread which simplifies data comparability from different regions [2]. 

Among other things pine is one of the main forest constitutive species in 

Perm city.   

The study of the photosynthetic pine apparatus is performed on 

especially protected territory (EPT) of local importance "Chernyaevsky 

forest". The results of analysis were compared with researches of the 

background territory ï EPT of regional importance "Osinskaya lesnaya 

datcha", located about 100 km south-west of the city of Perm. 

"Chernyaevsky forest" is a forest, which is located almost in the 

center of Perm. There are numerous anthropogenic factors that influence the 

ecosystems of the "Chernyaevsky forest", such as transport, industry, 

recreation, construction of engineer structures, etc. The main factors of 

environmental changes of "Osinskaya lesnaya datcha" are recreation and 

forest fires. 

As a result of the researches there were developed methodical 

recommendations on bioindication of pollution based upon RIDF  

registration of  pine undergrowthsô needles using fluorometer "Photon 10." 

Features of sample selection for analysis: 

Å saplings should be delivered in the form of cut branches, bottom 

immersed in  the water tank; 

Å the period of time between the beginning of the sampling and DF 

registration should not exceed two hours; 

Å for two compared samples the time between cutting and the 

beginning of fluorescence  measuring should be about the same, and during 

this period samples should be in equal light and temperature conditions; 

Å branches should be cut from the same side and height of the 

analyzed trees; 

Å age  of trees should be about the same; 

Å needles of pinus sylvestris are subject to analysis.  

Features of sample analysis using Photon-10: 

Å before the beginning of experiment saplings should be held in dark 

place for 15 minutes; 

Å cuvette is filled up with 10 pine needles taken from different parts 

of sample; 

Å from the middle part of each needle cuttings with length of 20-25 

mm should be made. 
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According to test results of the fluorometer "Photon-10" average 

RIDF on çChernyaevsky forestè territory is 3.9, and on çOsinskaya lesnaya 

datchaè - 6.9 (Figure 3). Index value of the first case is 45% lower than the 

second one. In the work of photosynthetic apparatus of pine species in the 

city of Perm notable changes are recorded from the background territory. 

Since the samples of needles were collected in identical conditions, it can be 

concluded that, despite the lack of external features, we can see a decrease 

of photosynthetic activity of pinus sylvestris in Perm. 

 

Fig. 3. Relative index of delayed fluorescence 

The results show differences in the work of pine photosynthetic 

apparatus on territories with different anthropogenic impact. Obtained data 

will form the basis for similar studies on other territories, where pine forests 

grow. 

The method of registrating the relative index of delayed fluorescence 

of pine needles chlorophyll is quick, relatively cheap, innovative and 

promising for prompt bioindication of environmental pollution. 
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Abstract 

As cities rise and develop, the natural conditions become radically modified 

and urban ecosystems are formed. One way to keep sustainable development and 

maintain the territory ecological balance is to establish the network of specially 

protected natural areas. Today there are 13 specially protected natural areas in Perm. 

Participants of summer scientific school visited protected natural landscape 

çCherniaevskii lesè. 

Keywords: urban ecosystems, sustainable development, the city of Perm, 

specially protected natural areas. 

The rise and development of big cities and industrial areas affect all 

components of the natural environment, such as atmosphere, climate, 

hydrosphere, soil, relief, vegetative and animal worlds, etc.  

The process of changing natural components and complexes in 

response to the production and other human activity is called the 

anthropogenic transformation of the natural environment. The ecosystem 

transformation implies variation of the biotope, biotic components and 

biocenotic processes in time and space. The anthropogenic factors change 

the state of a biotope and biotic components thus leading to the formation of 

simplified ecosystems. The urban environment formation causes the 

corresponding transformation of its natural basis. The degradation process 

occurs and develops, which gives rise to the proportion of elementary 

ecosystems exhibiting extreme properties of biotopes, and leads to 

simplification of the biotic components and biocenotic processes. 

mailto:suslovael@mail.ru
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As cities rise and develop, the natural conditions become radically 

modified from those pre-existed and preserved in the adjacent territories. 

The so called urban ecosystems are formed. 

N.F. Reimers (1990) underlines that the urban ecosystem is an 

çunstable natural and man-made system composed of architectural and 

engineering objects and severely disturbed natural ecosystemsè [3]. And 

while the first of them make life of the modern urban community 

comfortable, the second on the contrary degrade its quality. 

Big cities and industrial areas differ from the natural environment in 

the following: 

ï high degree of territory development; 

ï compact living of residents;  

ï developed commercial production and municipal services.  

The city of Perm is located in the central part of the Perm Territory 

on the banks of the Kama river. The city is situated on the sloping and wavy 

plain indented with numerous ravines and river valleys. The climate is 

moderately continental. The major rivers are the Kama and its large 

tributaries, the Sylva and the Chusovaia. There are also more than 30 rivers 

and streams within the city, as well as some lakes, ponds and springs.  

As to the soil types, the urban soil is predominant. The vegetation is 

represented by fir and spruce forests with scattered lime trees. The pine 

forests are typical of the Kama waterside.  About 325 vertebrate animal 

species are found within the city boundary [2]. 

Perm is a big industrial center. Among the key production complexes 

are enterprises of manufacturing engineering, chemical, fuel-and-energy, 

and woodworking industry[2].  

The anthropogenic load causes transformation of the natural 

environment. One way to keep sustainable development and maintain the 

territory ecological balance is to establish the network of specially protected 

natural areas (SPNA).  

Currently, there are 13 specially protected natural areas in Perm, 

their total area being 4373.53 hectares (Table 1). 

Two SPNA have the regional status, while 11 protected areas have 

the local one. 
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Table 1 

Specially Protected Natural Areas in Perm 

SPNA name Status Category, profile Square, 

ha 

PSU Botanical Garden Regional Botanical natural reserve 26.97 

Lipogorskii Regional Botanical natural monument 41.0 

Cherniaevskii Les  Local Protected natural landscape 685.97 

Zakamskii Bor  Local Protected natural landscape 1033.0 

Verkhnekurinskii Local Protected natural landscape 875.0 

Levshinskii Local Protected natural landscape 952.0 

Lipovaia Gora  Local Protected natural landscape 585.0 

Utinoe Boloto  Local Protected natural landscape 11.83 

M.Gorkii Garden Local Historical and natural complex 8.8 

Sosnovyi Bor  Local Historical and natural complex 120.0 

Motovilikhinskii Prud 

(pond) 

Local Historical and natural complex 20.74 

Novokrymskii Prud  Local Protected natural landscape 1.77 

Egoshikhinskoe 

Kladbishche  

Local Natural cultural and memorial park 29.44 

In order to evaluate the current situation with specially protected 

natural areas, the guidelines worked out at the Department of 

Biogeocenology and Nature Protection of the Perm State Research 

University are followed, namely: ç Environmental Evaluation of the State 

of Specially Protected Natural Areas of Regional statusè [1].  

The environmental evaluation in the SPNA monitoring systems 

consists in determining the state of the natural environment or the extent to 

which it is affected by any anthropogenic factor. To effect the 

environmental evaluation of the area, basic ecosystems are determined in it. 

A basic ecosystem is a part of the natural SPNA complex under 

environmental observations. A land or forest uniform profile, or an 

allotment are commonly accepted as basic ecosystems. 

The environmental evaluation is based on studying the state of 

components of the ecosystem, such as soils, vegetation cover, and phase of 

ecosystem's transformation [1]. 

The following indicators are accepted as the major environmental 

evaluation criteria for the state of soils (Table 2): 

Å area of the exposed humus-rich horizon (ɸ) (eg., emergence of 

paths, roads, and bonfire sites); 

Å thickness of the abiotic deposit (eg., household rubbish); 

Å area of the exposed soil-forming rock (ʉ) or bedrock (D) (eg., 

digged up ditches and holes); 

Å soil profile thinning (ɸ+ɺ). 
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The following indicators are accepted as the major environmental 

evaluation criteria for the state of the vegetative cover(Table 3): 

Å keeping records of the abundance and relation between native and 

synanthropic species within the communities which determine the degree of 

community degradation; 

Å species vital power (vitality) within local populations; 

Å degree of phytocenosis synanthropization; 

Å forest stand sanitary state. 

Synanthropization means adaptation of organisms to living close to 

men. 
Table 2 

Environmental evaluation criteria for the state of soils 

Criteria 
Degradation class  

0 1 2 3 4 5 

Area of the exposed humus-rich horizon,  

% of the total area 

0 <10 10-

20 

21-

50 

51-

90 

>90 

Thickness of the abiotic deposit,  
% of the total area 

0 <10 10-
25 

25-
50 

50-
75 

>75 

Area of the exposed soil-forming rock (ʉ) 

or bed rock (D), % of the total area 

0 <5 6-10 11-

15 

16-

25 

>25 
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Table 3 

Main criteria for evaluation the state of the vegetation cover 

Criteria 
Degradation class 

0 1 2 3 4 5 

1 2 3 4 5 6 7 

Damaged 

vegetable 

cover 

No impact; the 

vegetative cover is 
intact 

the vegetative 

cover is intact 

The vegetative 

cover is damaged 
in some areas, 

total area of these 

being no more 
than 2-3% 

The vegetative 

cover is 
damaged in 

some areas, 

total area of 
these reaches 

10% 

The 

vegetative 
cover is 

damaged in 

the area 
making up 

10-20% of the 

profile 

The vegetative cover is 

damaged in the area of 
more than 20% of the 

profile 

Degree of 

phytocenosis 

synanthropizati

on 

The synanthropic 

species are totally 

lacking 

There are single 

synanthropic 

species in the 

grass and shrub 

layer  

 

There are single 

specimens of the 

synanthropic 

shrub species in 

the  shrub layer 

The 

synanthropic 

species form no 

less than a half 

of the crown 

canopy in the 
shrub layer 

The 

synanthropic 

species make 

the basis of 

the shrub 

layer 

The shrub layer is lacking, 

there are only single 

specimens of the 

synanthropic shrub species 

Forest stand 

damage 

No impacts; the 

tree and shrub 

layers are intact 

The tree and 

shrub layers are 

intact 

The forest stand  

is partially thinned 

due to shelter-
wood cutting 

The forest stand  

is thinned due 

to shelter-wood 
cutting 

The forest 

stand  is 

partially 
damaged; 

some dead 

wood and top 

drying is seen 

The forest stand  is 

damaged throughout the 

profile; the stag-headed 
trees are seen everywhere 
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Continuation of Table 3 

1 2 3 4 5 6 7 

Prevailing 
sanitary state 
of the forest 
stand: 

- of coniferous 
woods 

The needles are 
green and shining, 
the crown is dense, 

the current year 
increase is normal 
for given species, 
age, habitat and 

season 

The needles are 
often lighter 

than usually, the 
crown has a 
slightly lace-

like appearance; 
the increase is 
reduced by less 
than a half as 

compared to the 
normal one 

The needles are 
light green or dull 
grayish, the crown 

is lace-like, the 
increase is 

reduced by more 
than a half as 

compared to the 
normal one 

The needles are 
gray, yellowish 
or yellow-green, 

the is crown 
appreciably 
thinned, the 
current year 

increase is still 
noticeable or 

lacking 

The current 
year needles 

are gray, 
yellow or 
brown, the 
crown is 
thinned 

heavily, the 
branchlets are 

intact, the 
bark remains 
intact or has 

fallen off only 
in part 

The needles have 
fallen off or remained 
intact only in part, the 
branchlets have as a 
rule broken off, the 
bark has fallen off 

Prevailing 
sanitary state 
of the forest 
stand: 

- of leaf woods 

The leaves are 
green and shining, 
the crown is dense, 

the current year 
increase is normal 
for given species, 
age, habitat and 

season 

The leaves are 
green; the 

crown has a 
slightly lace-

like appearance, 
the increase 

may be reduced 
as compared to 
the normal one, 
the dry branches 

make up less 
than 1/4 

The leaves are 
smaller or lighter 
than usually, and 

fall off 
prematurely, the 
crown is thinned, 
the dry branches 

make up 1/4 to 1/2 

The leaves are 
smaller or 

lighter than 
usually, and fall 
off prematurely, 

the crown is 
thinned, the dry 
branches make 
up İ to 3/4 

The leaves 
have dried or 

fallen off 
prematurely, 

the dry 
branches 

make up more 
than 3/4, the 
branchlets 

and the bark 
have 

remained 
intact 

The leaves and some 
branches have fallen 

off, the bark is 
ruptured or has fallen 
off from major part of 

the trunk 
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Phase of ecosystem's transformation is possible to define on Table 4. 
Table 4 

Phase of ecosystem's transformation 

Criteria 
Degradation class 

0 1 2 3 4 5 

Phase of 
ecosystem's 

transforma-

tion 

Zone 
community 

(taiga) 

Quasi-
radical 

community 

Mixed 
forest 

Small-
leaved 

forest 

Meadow 
commu-

nity 

Waste 
ground, 

pionerny 

groups of 
vegetation 

Following the assessment of the state of the ecosystemôs 

components, the weighted mean estimate is determined by the formula.  

)/3Dʆ +Dʆ +D(ʆ ʆ *3** 21 ʙʵʙʵʙʵʙʵ , where 

ʆ1ï the estimate of the state of the soils; 

ʆ2ï the estimate of the state of the vegetation; 

ʆ3 ï the phase of ecosystem's transformation; 

Dʙ ɻï the proportion of the basic ecosystem  (land or forest profile) 

area of the SPNA area; 

3 ï number of estimated components. 

Degradation class of SPNA is sum of extents degradation classes of 

basic ecosystems. 

n

i

ʙʵʵ iʆʆ

1

, where 

ʆɻ  ï degradation class of SPNA;  

iʆʙ  ɻï degradation class of basic ecosystem. 

The results are tabled.  

Based on the developed scale, the degree of SPNA ecosystem 

degradation is categorized by 6 classes: 

0 ï non-degraded. Background, natural state without any impact; 

1 ï very low degraded. Changes of ecosystems and impacts are 

insignificant; 

2 - low degraded. Ecosystems are evidently modified and impacted; 

3 ï moderately degraded. Ecosystems were evidently exposed to 

changes and impacts; 

4 ï severely degraded. Ecosystems are radically changed; 

5 ï very severely degraded. Ecosystems are greatly disturbed. 

Natural regeneration is extremely difficult [1]. 
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The evaluation of the state of specially protected natural territories 

will be effected by the example of the çCherniaevskii lesè protected natural 

landscape.  

It is one of the first SPNA in Perm. The çCherniaevskii lesè was 

organized in the 1920-s. It was suggested to protect the territory as far back 

as in 1966. It became the SPNA in 1981. It is a woodland preserved almost 

in natural state in major parts. The SPNA is located in the Industrial and 

Dzerzhinskii districts of Perm. Currently, this SPNA is of local importance.  

The relief is slightly hilly, with slopes to the northwest. There are 

ancient sand and aeolian dunes of 3-5 to 7 meters in height within the forest. 

Geomorphologically, this territory is situated on the terraces above the 

Kama flood plain. Three such terraces are observed in the area.  

The river Kostianka and several streams run across the SPNA. There 

are 4 man-made water bodies there. The watercourses of the çCherniaevskii 

lesè are the tributaries of the Mulianka. Their water is of the 4 quality grade 

(that is, non-potable and unusable for fish breeding even after treatment). 

The watercourses are identified as those with hydrocarbonate moderately 

hard water.  

The soil-forming rocks in the territory of the çCherniaevskii lesè are 

alluvial fine sands. Sod and podzolic soils are predominant.  

Forests occupy 592.5ha (76.32%) of the çCherniaevskii lesè area. 

There are 15 types of forests found in the SPNA. The native pine forests 

prevail (66.1%), being represented by true moss pine forests, foxberry pine 

forests and bilberry pine forests. The native spruce types of forests occupy 

26.3% of the area covered with the forest. The mostly found is the bilberry 

spruce forest. The birch forests are represented by the flood-plain birches 

and derived forest types with birch trees predominant.  

5 plant species protected in the Perm Krai have been discovered in 

the forest territory. 

The following vertebrate species are found in the SPNA, namely: 3 

amphibian, 4 reptile, 109 bird (including 50 nest-building species), as well 

as about 20 animal species.  

There are 5 functional areas within the SPNA:  

 specially protected area, where changing of the landscape, as well 

as the existing and historically established natural objects is not allowed;  

 protected area meant for preservation and restoration of natural 

ecosystems; 

 recreation area aimed at refreshment of the parkôs guests; 

 area of economic importance, wherein strictly controlled nature 

management is provided for; 



133 

 buffer area meant for prevention of the urban environment 

negative impact [2].  

During the field observation participants of summer scientific school 

visited protected natural landscape çCherniaevskii lesè (picture).  

 
   Picture 1. Participants of summer scientific school in protected natural 

landscape çCherniaevskii lesè 

We visited different functional areas and various forest ecosystems, 

and evaluated the state of components of the ecosystems and the territory as 

a whole.  
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Summary 

The PAI (ñPiano Assetto Idorgeologicoò) program has been applied to the 

whole sicilian territory with the aim of producing a landslide risk map 

(ARTA_SICILIA, 2004). Due to time and data limitations, national governamental 

authorities drove the PAI to characterize hazard and risk conditions connected to the 

re-activation of the past landslides rather than to hazard or susceptibility modeling. 

Landslide susceptibility assessment poses specific methodological issues 

when performed for regional mapping (Guzzetti et al., 2005). In fact, in regional 

application the overall predicting performance is greatly lowered by the lack or 

roughness of the required data: landslide inventories and thematic maps of the 

controlling factors. At the same time, no matter the resolution of the processed data, 

some basic issues of the model building procedures, such as modeling approach, 

mapping units, landslide classification and representation and validation strategies 

(Guzzetti et al., 1999), need to be optimized for regional multi-scale assessment 

procedures. 

To the aim of defining European commonly shared approaches for landslide 

susceptibility mapping, a European landslide expert group has recently proposed 

criteria for a multi-level method (TIER: Herv§s, 2007). Three susceptibility TIER 

levels are proposed and reference data and model building procedures are 

recommended for each. The TIER approach is strictly dependent on the quality of 

the available at landslide inventories and thematic maps, which are needed for the 

whole European territory. 

The SUFRA (SUscettibilit¨ da FRANA) project moves from the same 

methodological analysis of TIER but, in light of the availability for the Sicilian 

territory of highly detailed geological l.s. and landslide data, it diverges both in the 

worked data and in the model building methods which are exploited for the three 

level landslide susceptibility assessment in Sicily. 

Key words: regional landslide susceptibility assessment, Sicily, 

SUFRA_SICILIA. 

Landslides in Sicily are mainly connected to its geologic setting (Fig. 

1), which can be resumed as made by three main sectors: the chain sector 

(running along the northern side), the fore-deep sector occupying the 

southern inner areas southward to the Sicilian Channel, and the fore-land, in 

the extreme south-eastern side. 

mailto:costanzodario@gmail.com
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Large areas where continental or torbiditic clayey sequences outcrop 

on hilly denudation slopes or steep structurally controlled slopes are 

affected by slides and flows; the rigid carbonate and metamorphic units 

which typically mark the head of the slopes, are affected by falls, topples 

and lateral spreads. Carbonatic rocks outcropping in the fore-land sector are 

almost exclusively affected by falls. Both the ductile clayey formations and 

the weathered top coverage of the metamorphic units can be interested by 

rapid debris avalanche/debris flows phenomena. 

 
Figure 1. A geological scheme of Sicily 1 

Raainfall, man, volcanic eruptions, and earthquakes are, in the order, 

the main triggering factors. 

The more complete landslide archive for Sicily is the one which was 

prepared in the framework of the PAI program, consisting of about 30,000 

events (Fig. 2). 

 
Figure 2. The PAI landslide inventory (ARTA_SICILIA, 2004)  
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The SUFRA_SICILIA project  

SUFRA is based on a three level susceptibility mapping. According 

to the availability of more detailed data, the three scale for susceptibility 

mapping are increased respect to the ones suggested by the TIER group to 

1:100,000, 1:50,000 and 1:25,000/1:10,000. 

All the mapping levels exploit climatic, soil use (CORINE2009) and 

seismic informative layers, differentiating in the details of the core data 

(geology and topography), in the quality and resolution of the landslide 

inventory and in the modelling approach (Tab. 1). 

SUFRA_100 is based on a heuristic approach which is applied by 

processing a geologic layer (produced by ARTA by integrating pre-CARG 

1:100,000 geologic maps); the DEM exploited are IGMI 250m. The 

mapping units are 1km side square cells. Models are validated with respect 

to the PAI LIPs (Landslide Identification Points) which are reclassified 

adopting a simplified scheme. Output cuts of SUFRA100 will be based on 

administrative boundaries (provinces). 

SUFRA50 is based on statistical analysis of new CARG geologic 

maps and 20m (ITA2000) - 2m (ATA2007) DEM. The mapping units are 

500m and 50m cells, hydrographic and hydro-morphometric units. The 

landslide inventories is the IFFI2012_LIPs (first level) which is the results 

of the conversion in IFFI format of the PAI archive, which will be 

supported by remote landslide mapping (exploiting the ATA2007 aerial 

photos), according to the IFFI first level approach. Validation of the models 

will be performed exploiting both random spatial partition and temporal 

partition methods. Output cuts of SUFRA50 will be based on physiographic 

(basin) and administrative (municipalities) boundaries. 

SUFRA10/25 is based on statistical analysis of new CARG geologic 

maps (remotely and field adapted) and 2m (ATA2007) DEM. The mapping 

units are the slope units (SLUs) which are derived by further partitioning 

the hydro-morphometric units so to obtain closed morphodynamic units. 

The landslide inventories is the IFFI2012 which is the results of a field 

supported (on focus) landslide remote systematic mapping, according to the 

IFFI full level approach. 

Examples of SUFRA_100, SUFRA_50 and SUFRA_10 are 

presented for some representative key sector of Sicily. First results attest for 

the feasibility and goodness of the proposed protocol. 

The SUFRA program aims at enabling the regional governmental 

administration to cope with landslide prevision, which is the required 

operational concept in land management and planning. PAI has been a great 

advance with respect to the ñpre-SARNOò conditions, but it is very exposed 

to fail: it is a blind approach for new activation; it is critically dependent on 
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the quality of the landslide inventories; it cannot project the susceptibility 

outside the landslide areas. 
Table 1 

Scheme of the SUFRA aproach 
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MAP SUFRA100 SUFRA50 SUFRA25/10
SCALE 1:100,000 1:50,000 1:25,000 / 1:10,000

METHODOLOGY HEURISTIC STOCHASTIC STOCHASTIC/DETERMINISTIC

MAPPING UNIT 1 km CELLS
500/50 m CELLS - 

HYDROGRAPHIC UNITS

HYDROMORPHOMETRIC 

UNITS / SLUs

LANDSLIDE INVENTORY PAI semplified IFFI2012 remotely checked IFFI2012 field checked

GEOLOGY PRE-CARG MOSAIC CARG CARG

DEM IGMI 250m/NASA SRTM 90mITA2000 20m - ATA2007 2m ITA2000 20m - ATA2007 2m

CLIMATE MARS/ARTA ARTA ARTA

LAND USE CORINE CORINE remotely checked CORINE remotely checked

SEISMICITY 9{thbΩǎ D{It ǇǊƻƧŜŎǘINGV INGV

VALIDATION GOODNESS OF FIT RANDOM SPATIAL PARTITION
RANDOM SPATIAL 

PARTITION/TIME PARTITION
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MONITORAGGIO  AMBIENTALE  DEL TORRENTE  OXENA 

(MONTI  IBLEI)  MEDIANTE  APPLICAZIONE  DI  INDICI  DI  

QUALITê FLORISTICA  ED IDRICA  

R.Amato 
Universit¨ degli Studi di Catania, via Antonino Longo 19. 

Summary 

The present research is to analyse the stream Oxenaôs enviromental 
monitoring. A fluvial course situated at the base of Catanese Iblei Mountains. 

Stream Oxenaôs Valley is located in the north-eastern part of Sicily and is 

included in San Leonardo riverôs catchment basin, a Trigona riverôs tributary. 

The environmental monitoring is mainly based on waterôs chemical-physical 

quality and the areaôs floristic quality in order to carry out a correct survey of the 

fluvial environment according to the guideline 2000/60/CE to protect waters and  

achieve a good balance/result. The proposed water quality index is  the Water 

Quality Index (WQI), protocol invented by the National Sanitation Foundation 

(NSF) which, through nine chemical, physical and biological parameters, allows us 

to  describe water quality and to be able to monitor it in time. The NSF provides us 

with an equation to calculate an ñxò value between 0 and 100, to which an 

assessment of quality corresponds. By applying this equation to our stream the 

quality of assessment is ñmoderalò. Why this value then? Probably this value derives 

from a situation of biological pollution due to  an intensive grazing in the area which 

determines a value high in coliform bacteria and, in addition to that, a chemical 

pollution with high values in phosphorus caused by a possible use of pesticides and 

fertilizers in a citrus tree orchard on the river banks. 

As far as the floristic quality in the area is concerned, the index used is the 

Floristic Quality Index (FQI), an instrument to objectively assess the integrity of the 

flora, grounding on a numeric valuation of the species. 63 species of plants have 

been registered, the majority of which are not native from the area. For this reason 

we  can infer that the anthropic disturbance has interfered with the vegetative 

balance in the area. A positive data is the presence, in small percentages, of local 

aboriginal species such as: Nerium oleander, Salix pedicellata, Laurus nobilis, 
Fraxinus oxycarpa.  

To conclude, the present study has led us to affirm that in the examined area 
several factors of disturbance are affecting the water-floristic quality state. 

Keywords: Oxena, Iblei Mountains, WQI, FQI, environmental monitoring.   

La Valle del torrente Oxena ¯ localizzata nel settore nord orientale 

della Sicilia, ricade dunque nei territori dei comuni di Militello Val di 

Catania e Francofonte, abbracciando le provincie di Catania e Siracusa. 

Geograficamente essa ¯ situata nella posizione pi½ settentrionale 

dellôAltopiano Ibleo, delimitata a Nord dalla Piana di Catania, ad Est dalla 

Costa Ionica siracusana. 
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La Valle del torrente Oxena si presenta caratterizzata da un 

paesaggio collinare con unôaltitudine media di circa 431 metri sul livello del 

mare, minore rispetto al resto degli Iblei. 

Lôarea dei Monti Iblei, in cui ¯ situata la Valle del torrente Oxena, ¯ 

geologicamente costituita da una formazione vulcanica sottomarina, 

formatasi nel Neogene e da banchine calcaree che si presentano sotto forma 

di tavolati e ripiani. 

Il settore settentrionale dellôarea Iblea, nello specifico la zona a Sud 

di Militello, ¯ caratterizzato da vulcaniti del Plio-pleistocenico. In questa era 

geologica, inizia unôattivit¨ vulcanica che prosegue fino al Pleistocene 

inferiore contraddistinta dalla formazione di basalti sia sottomarini, che si 

presentano sotto forma di brecce a pillows, sia subaerei caratterizzati da 

lave compatte. Le brecce a pillows sono basalti olivinici. Analizzandoli al 

microscopio si osserva che la crosta vetrosa dei suddetti ¯ ipocristallina, con 

una pasta di fondo costituita da vetro in cui vi sono immersi minuti cristalli 

plagioclastici e olivinici. Nella parte interna la lava ¯ cristallizzata, anche se 

presenta ancora una notevole quantit¨ di vetro. Al periodo del Pleistocene 

sono riconducibili le formazioni dei calcareniti e sabbie bianco-giallastre 

(pleistocene inferiore); calcareniti giallastre (pleistocene medio); le 

alluvioni fluviali terrazzate di vario ordine costituite da ghiaia, sabbia e limi 

(pleistocene superiore). 

Lôarea dei Monti Iblei viene suddivisa in due settori principali: un 

settore Sud-Occidentale e uno Nord-Orientale. 

Il torrente Oxena ricade nel settore Nord-Orientale ed ¯ inserito nel 

Bacino Idrografico del fiume San Leonardo, in quanto affluente del Fiume 

Trigona, questôultimo tributario del Fiume S. Leonardo. 

Il bacino del Fiume San Leonardo ricade nel versante orientale della 

Sicilia e si estende per 122 Kmq, ricoprendo la gran parte del territorio della 

provincia di Siracusa e solo la parte Nord-Occidentale del territorio 

provinciale di Catania. Il bacino del Fiume San Leonardo confina a Sud con 

il bacino del Fiume Anapo, a Sud-Ovest con il bacino del Fiume Acate, ad 

Ovest con il bacino del Fiume Monaci ed a Nord con il bacino del Fiume 

Gornalunga. Presenta una superficie totale di circa 460.6 Kmq con valori di 

altitudine massima pari a 986 m s.m., minima pari a 0 m s.m. e media pari a 

337 m s.m. La lunghezza dellôasta principale ¯ di 46 Km, mentre i valori di 

lunghezza e larghezza del bacino sono rispettivamente pari a 50.93 Km e 

2.34 Km. Il perimetro del bacino ¯ di circa 119.37 Km. 

Per quanto concerne lôaspetto idrogeologico, lôarea ¯ caratterizzata 

da vulcaniti subaeree e submarine che conferiscono al terreno una 

permeabilit¨ compresa tra cm/s. A questi terreni sono attribuiti 

valori di capacit¨ di campo Cc= 0,80, e coefficienti dôinfiltrazione Cie = 
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0,84 e di ruscellamento Cr = 0,16. Eô cos³ possibile redigere un bilancio 

idrologico del territorio di Militello per definire lôinfiltrazione e il 

ruscellamento della zona e per la natura idrologica dei terreni affioranti, che 

presentano bassa propensione al dissesto e per la morfologia idrografica non 

sono presenti elementi di rischio. Non rilevandosi elementi di rischio 

adiacenti allôarea sono state costruite infrastrutture viarie come: la S.P. n.28 

II, Militello - Stazione Ferr. Vizzini e la S.P. n.410 che comunque possono 

essere coinvolte in movimenti franosi. 

Con la Direttiva Quadro Acqua dellôUnione Europea, Dir. 2000/60, 

si obbligano tutti gli Stati Membri UE ad una difesa e tutela dellôacqua allo 

scopo di raggiungere un buono stato ambientale entro il 2015. Il 

conseguimento di tale stato ambientale passa attraverso la valutazione 

integrata di aspetti e processi biotici ed abiotici giusta quanto previsto dal 

D.lgs. n.152, ma soprattutto mediante il rispetto di quanto disposto pi½ 

recentemente dalla Direttiva Quadro 2000/60/CE. Per tale scopo con il 

presente lavoro si ¯ ricorso allôuso dôindici di qualit¨ che consentono un 

approccio pratico per il monitoraggio e la gestione dei fiumi. 

Gli indici scelti sono: il WQI, acronimo di Water Quality Index che ¯ 

un indice chimico ï batteriologico dellôacqua ed il FQI, acronimo di 

Floristic Quality Index che esprime la ñqualit¨ò di una zona naturale. 

Il Water Quality Index ¯ un protocollo ideato e proposto dalla 

National Sanitation Foundation (USA) nel 1970, nel quale sono considerati 

nove parametri fondamentali, capaci di descrivere la qualit¨ dellôacqua di 

differenti corpi idrici e di monitorare le variazioni nel corso del tempo. Per 

selezionare detti nove parametri si ¯ utilizzato il metodo DEPHI, ovvero 

135 esperti del settore hanno esaminato 25 test differenti e ne hanno 

selezionati nove come indicatori. Molti Paesi hanno adottato il metodo WQI 

come strumento efficace per la gestione dei corpi idrici, tra cui Taiwan, 

Dalmazia, Canada, Oregon, Iraq, Canada, Montenegro. 

I nove parametri considerati sono: Ossigeno disciolto; Coliformi 

fecali; pH; BOD; Differenza di temperatura; Fosfati totali; Nitrati; 

Torbidit¨; Solidi totali. 

I parametri considerati variano da Paese a Paese, ciascuno li ha 

considerati in base alle caratteristiche idrogeologiche dei propri corsi 

dôacqua, ad esempio nello studio delle acque canadesi i parametri 

considerati sono dieci: Ossigeno disciolto, pH, fosforo totale, azoto totale, 

coliformi fecali, arsenico, piombo, mercurio, 2,4-D (lôacido 2,4-

diclorofenossiacetico) e lindano (ɔ-esaclorocicloesano). 

Il WQI ¯ calcolato secondo lôequazione seguente: 
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dove   il fattore peso dei parametri attribuito in base alla sua 

importanza nella qual globale che ¯ un numero incluso tra 0 e 1 ed il ¯ il 

risultato del parametro valore compreso tra 0 e 100. 

 La National Sanitation Foundation ha conferito ad ogni parametro 

un fattore-peso, che, come gi¨ accennato, ¯ tanto pi½ alto quanto maggiore ¯ 

lôimportanza del parametro nel complesso dellôanalisi. 

Per ogni parametro il valore ̄ normalizzato facendo uso di appositi 

grafici, poi moltiplicato per il attore peso e infine il risultato riportato per 

ciascun valore viene sommato ottenendo un risultato numerico compreso tra 

0 e 100. Questo viene confrontato con dei valori preesistenti, organizzati in 

una tabella divisa in cinque fasce, cui corrispondono altrettanti giudizi: 

ottimo, buono, medio, cattivo, molto cattivo. Il giudizio da attribuire al 

campione ¯ quello della fascia nella quale cade il valore ottenuto. Nelle 

rappresentazioni cartografiche ¯ comodo associare un colore, ad ogni fascia 

di giudizio. 

Utilizzando i diagrammi di normalizzazione dei dati di analisi si 

ottengono i valori Q: 

Tabella 1 

Analisi chimiche e fisiche dellôacqua 

Parametro  Valore 
analitico  

Valore 
normalizzato  

Moltiplicazione  Valore 
finito  

DO 6,2 mg % 66 0,17 11,22 

Coliformi 

fecali 

a tappeto 2 0,16 0,32 

pH 8.45 unit¨ 70 0,11 7,7 

BOD 1,5 mg/L 95 0,11 10,45 

Temperatur

a 

16ÁC 29 0, 10 3,19 

Fosforo 

totale 

----- 100 0,10 10 

Nitrati  20.06 mg/L 37 0,10 3,7 

Torbidit¨ ----- 99 0,08 7,92 

Solidi totali 6 mg/l 81 0,07 5,67 

WQI   60,17 

Lôapplicazione del WQI ci d¨ l'informazione sullo status dellôacqua 

in modo conciso e che pu¸ essere interpretata rapidamente. Ecco che dal 

risultato ottenuto si evidenzia che la qualit¨ dellôacqua del torrente Oxena ¯ 

media. In verit¨ si ci attendeva un valore e consecutivamente una qualit¨ 
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migliore, in quanto lôarea non appare enormemente inquinata. 
Dai valori della qualit¨ dellôacqua emerge che il dato pi½ alto ¯ 

quello del fosforo, la cui origine ¯ duplice: pu¸ avere provenienza dai 

liquami zootecnici, come ¯ stato detto in corrispondenza del torrente si ha 

un pascolamento intensivo e continuo di bovini, e/o provenire dal 

drenaggio e infiltrazione del fosforo per la fertilizzazione del terreno e per 

lôutilizzo di pesticidi, infatti in corrispondenza del suddetto torrente si ha 

un agrumeto posto lungo la sponda del torrente. Si pu¸ quindi concludere 

che dallôapplicazione del WQI emerge che il pascolamento e lôagrumeto 

creano in questôarea un elevato disturbo e un elevato inquinamento. 
Non si pu¸ per¸ escludere che vi possano essere altre cause che 

possono creare disturbo e che debbono essere ricercate compiendo uno 

studio dettagliato sullôintero bacino del torrente ed anche nel bacino idrico 

del Fiume S. Leonardo. Studi compiuti dalla Regione Sicilia - SOGESID 

S.p.a in un Piano tutela delle acque della Sicilia, nel dicembre 2007, 

rilevano che nel bacino idrografico di Lentini e nei suoi bacini minori si ha 

un inquinamento di origine organica, addebitabile agli scarichi di origine 

urbana non sottoposti a trattamento, carichi di fosforo; al contributo delle 

attivit¨ produttive che scaricano in fognatura e anche allôinquinamento 

provocato dal carico trofico causato anchôesso dagli scarichi urbani e dalle 

attivit¨ agricole. Per i suddetti motivi una percentuale, anche se pur non 

eccessivamente elevata, probabilmente arriva in suddetto torrente 

Il Floristic Quality Index (FQI) ¯ un metodo introdotto per valutare 

in modo oggettivo il grado dôintegrit¨ o nativit¨ della flora in una Regione. 

Questa metodologia si basa su una valutazione numerica della qualit¨ della 

flora, che ¯ compiuta attraverso lôutilizzo di un ñcoefficiente di 

conservatorismoò assegnato a ciascuna pianta. Tale coefficiente riflette la 

specializzazione ecologica che la pianta ha attuato in relazione allô habitat e 

alle condizione ambientali in cui vive. In altre parole la naturalit¨ dellôaria 

rispecchia la sua ricchezza di specie conservative. 
Il valore di FQI, relativo ad una flora, si ottiene applicando la 

seguente formula: 

 

dove R ¯ la somma del coefficiente di conservatorismo di tutte le 

piante che sono state registrate nellôarea di studio ed N ¯ il numero totale di 

specie presenti. Perci¸, la base del calcolo FQI ¯ il coefficiente di 

conservatorismo R: un valore compreso tra 0 e 10 assegnato a ciascuna 

specie. Un valore pari a 0 viene assegnato a quei taxa che sono specie 

ruderali cio¯ quelle specie che sono le prime a colonizzare unôarea 

disturbata e a quelle piante che sono non native. Valori compresi tra 1-3 
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vengono assegnati a piante adatte a diversi ambienti e soggetti ad un alto 

disturbo. Valori da 4ï6 vengono applicati a  piante che sono legate ad una 

comunit¨ vegetale ed il cui disturbo ¯ moderato. Valori da 7ï8 vengono 

applicati a quelle comunit¨ di pianta che ha subito disturbo minore. Mentre 

un valore di 9-10 ¯ assegnato a quelle piante caratteristiche dellôambiente. 

Eô stato anche considerato un valore compreso tra 7 ï 9 per quelle specie 

che sono in pericolo. Per lôarea in questione ¯ stato stilato un elenco 

floristico di 63 specie.  

Tabella 2 

Elenco floristico 

Species N 

Agrostis stolonifera L 0 

Anagallis arevensis L. 0 

Apium nodiflorum L. 4 

Apium graveolens L. 6 

Arisarum vulgare  Targ. ï 

Tozz. 

3 

Arundo donax L 0 

Asparagus albus L. 6 

Asphodelus fistulosus L. 4 

Bellardia trixago L. 3 

Bellis annua L. 0 

Beta vulgaris L 0 

Borago officinalis L. 0 

Cerinthe major L. 0 

Chrysanthenum coronarium  

L. 

0 

Cynara cardunculus L. 0 

Cyperus longus L. 5 

Daucus carota L. 0 

Dipsacus fullonum L. 0 

Echium italicum var. 

siculum L. 

0 



144 

Echium vulgaris L. 0 

Equisetum telmateja Ehch. 6 

Euphorbia characias L. 7 

Ficus carica L. 3 

Foeniculum vulgare Miller. 4 

Fraxinus oxycarpa Bieb. 9 

Galactites tomentosa 

Moench. 

0 

Galium aparine L. 0 

Iris planifolia Miller.  6 

Juncus acutus L. 5 

Juncus bufonis L. 7 

Juncus maritimus Lam. 6 

Juncus subulatus Forsskal. 6 

Laurus nobilis L. 9 

Lotus cytisoides L. 6 

Lotus ornithopodioides L. 0 

Lupinus anustifolius  L. 4 

Lythrum junceum Banks et 

Sol 

6 

Malva cretica L. 0 

Mentha pulegium L. 6 

Mentha spicata L. 6 

Nasturtium officinalis R. 

Brown 

6 

Nerium oleander  L. 8 

Olea europea var sylvestris 4 

Osyris alba L. 6 

Opuntia ficus ï india 0 

Papaver rhoeas L. 0 

Paspalum paspaloides 

Scribner 

4 
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Phragmites australis  Train 0 

Pulicaria dysenterica (L)  

Bernh 

4 

Ranunculus ficaris L. 4 

Reseda alba L. 0 

Rubus ulmifolius Schott 7 

Rumex conglomeratus 

Murry  

3 

Salix alba L. 6 

Salix pedicellata Desf. 8 

Samolus valerandi L. 8 

Sinapis alba L. 0 

Sinchus oleraceus L. 0 

Solanum nigrum L. 0 

Solanum dulcamara L. 4 

Trifolium repens L. 4 

Typha latifolia L. 5 

Veronica Anagallis - 

aquatica L. 

7 

Il calcolo del FQI ¯ 

R N FQI 

63 195 24.68 

Dallo studio della qualit¨ floristica dellôarea si segnala che, anche in 

questo caso, il disturbo antropico ha alterato lo stato vegetazionale dellôarea, 

generando una maggior presenza di specie ruderali e non native della zona. 
In percentuali minore, rispetto al previsto, si rileva la presenza di 

specie da considerarsi autoctone dellôarea quali:  

 Nerium oleander L. Appartiene alla famiglia Apocynaceae. Eô un 

arbusto sempreverde nativo di Europa e Asia Medio Orientale. Cresce nelle 

boscaglie riparie e greti dei corsi dôacqua nelle zona mediterranea che 

rimangono prosciugati per gran parte dellôanno. Eô una specie spontanea 

nellôItalia meridionale e nelle Isole. 

 Salix pedicellata Desf. Appartiene alla famiglia di Salicaceae. Eô 
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un arbusto che si rinviene lungo gli alvei fluviali nellôambito delle 

formazioni riparie. Eô una specie con areale strettamente mediterraneo 

limitato per lôItalia settentrionale, Sicilia, Sardegna, Calabria e Basilicata. 

 Laurus nobilis L. !ÐÐÁÒÔÉÅÎÅ ÁÌÌÁ ÆÁÍÉÇÌÉÁ ,ÁÕÒÁÃÅÁÅȢ %ȭ 

coltivato in tutte le regioni a clima mediterraneo, dove ¯ anche spontaneo: 

per questo motivo ¯ incerto lôareale originario. Piuttosto rustico, vegeta su 

terreni fertili, profondi, nei boschi a sempreverdi e latifoglie della macchia 

mediterranea. 

 Fraxinus oxycarpa  Bieb. Appartiene alla famiglia Oleaceae. Ĉ un 

albero, componente essenziale delle formazioni ripariali. Presente lungo i 

corsi dôacqua sino alle posizioni submontane. Lo ritroviamo in Italia 

meridionale, Sicilia e Sardegna e nella costa Tirrenica. 

CONCLUSIONI  
Con questo studio si ¯ voluto approfondire la condizione vegetale e 

idrica del torrente Oxena per valutarne lo stato ambientale. Attraverso una 

serie di osservazioni, con cadenza mensile, si ¯ controllato lôandamento 

della crescita della flora, elencando di volta in volta le diverse specie 

vegetali, raccogliendo e fotografando i vari esemplari. Nel contempo si sono 

compiute le analisi dellôacqua prelevata in un punto del torrente pi½ 

accessibile, considerando che la zona presa in esame si presenta 

impraticabile non solo durante il periodo della stagione invernale ma anche 

durante il periodo estivo. 
Dopo aver condotto lo studio sul campo, si ¯ passato allôelaborazione 

dei vari dati raccolti, utilizzando gli indici ecologici WQI e FQI, da cui ¯ 

emerso che la qualit¨ idrica ¯ peggiore di quanto ci si attendeva e che la 

biodiversit¨ delle specie autoctone della zona ¯ seriamente compromessa 

dalla presenza di vari fattori di disturbo. 
La presenza di specie vegetali come Phragmites australis ha 

unôimportanza notevole dal punto di vista ecologico, in quanto svolge un 

processo di degradazione della materia organica. Questa pianta acquatica 

rimuove parte delle sostanze indesiderate attraverso lôassimilazione diretta 

nei tessuti e fornisce condizioni adatte alla formazione di microorganismi 

che trasformano gli inquinanti e ne riducono la concentrazione. Assieme ad 

alcune elofile (es. Typha latifolia) media il trasferimento di ossigeno dalle 

parti aeree alla rizosfera attraverso la perdita di ossigeno dalle radici 

incrementando la degradazione aerobica delle sostanze organiche e la 

nitrificazione. Phragmites australis non solo funzionano come pompe di 

ossigeno ma ¯ anche in grado di costruire intorno ai suoi fusti un 

microecosistema molto efficiente capace di eliminare gli elementi estranei 

(ad esempio microrganismi patogeni). 
Di seguito si espongono quelli che sono i possibili impatti che i 
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fattori di disturbo generano nella Valle del torrente Oxena: 

 Acqua. La componente idrica, subisce un inquinamento 

ñbiologicoò dovuto alla presenza dei bovini che introducono nellôacqua i 

coliformi fecali e un inquinamento chimico causato dal ñpossibileò utilizzo 

di pesticidi e fertilizzanti utilizzati nellôadiacente agrumeto. Dallôanalisi 

chimica compiuta si evidenzia che fattori pi½ alti sono i coliformi fecali e i 

nitrati, due parametri questi che fanno emergere che lôacqua non pu¸ essere 

utilizzata ai fini del consumo umano. Dai parametri fissati dal Governo 

italiano, nel Decreto legislativo del 2.febbraio.2010 n.31 si segnala che un 

valore altro di nitriti e di coliformi non ¯ compatibile con unôacqua per uso 

umano. 

 Suolo. Lôimpatto che il suolo riceve ¯ dovuto al calpestio 

quotidiano dei bovini, allôimpianto eolico che con lôutilizzo di mezzi pesanti 

per la loro manutenzione non solo rompe la continuit¨ dei delicati equilibri 

biologici ma altera fortemente il drenaggio dei terreni provocandone 

mutamenti nella loro composizione vegetale e conseguentemente nelle 

comunit¨ animali che ne dipendono. Lôapertura delle strade di servizio che 

dovrebbe raggiungere le singole torri arreca danni alla stabilit¨ dei suoli 

favorendo lôerosione ed alterando la circolazione superficiale delle acque. 

Inoltre la creazione di vie di penetrazione in ambienti selvaggi ed 

incontaminati apre la strada al fenomeno del bracconaggio, alle discariche 

abusive,ecc. 

 Da quanto sinteticamente evidenziato si deduce che lôimpatto 

sullôambiente, attraverso la realizzazione della centrale eolica, il pascolo, 

lôutilizzo di fitofarmaci e pesticidi ¯ piuttosto devastante.  Lôimpatto sul 

paesaggio e la biodiversit¨, soprattutto per quanto riguarda la componente 

vegetazionale, ¯ notevole e consistente.  In attesa dellôapprovazione e della 

creazione del Parco degli Iblei (allôinterno del quale verr¨ inglobato il 

torrente Oxena) in discussione gi¨ dal dicembre 2005, anno in cui nasce 

ufficialmente il comitato promotore, ci si propone di rimuovere o attenuare i 

principali fattori di maggior disturbo con la finalit¨ di una maggiore tutela e 

salvaguardia di questo bene ambientale nel cuore dei Monti Iblei. 

Bibliographia 
1. Cristofolini R. 1967: Le vulcaniti plio-pleistoceniche al margine 

settentrionale dell'Altopiano Ibleo. Catania Accademia Gioenica 
2. Cristofolini R. 1967: Osservazioni vulcanologiche sulle 

manifestazioni eruttive nei dintorni di Militello Val di Catania. 

Catania Accademia Gioenica 
3. Pignatti S. (1982) Flora dôItalia. Edagricole, Bologna 

4. Adorni G. e Aureli A. 1990 Carta della vulnerabilit¨ 

allôinquinamento degli acquiferi del settore Nord-Orientale Ibleo 



148 

Estr. da: Atti 1. conv. naz. sulla protezione e gestione delle acque 

sotterranee. Modena 
5. Adorni G., Aureli A., Bellardita C., Fazio F. 1996 Valutazione 

dellôinfiltrazione efficace nellôalimentazione degli acquiferi del 

settore Nord-Orientale ibleo Bologna. Pitagora Editrice Brix.H. 

(1999). Diversit¨ genetica, ecofisiologia e dinamiche di crescita della 

canna (Phragmites australis). Botanica Acquatica pag 179-184. 

6. Bonanno G. 2009 Ecological study of the Imera Meridionale River: 

An integrated approach to restoration and management. Dottorato di 

ricerca in Biologia ed Ecologia vegetale in ambiente mediterraneo. 
7. Bonanno G., Lo Giudice R. 2010 Application of two quality indices 

as monitoring and management tools of rivers. Case study. The 

Imera Meridionale River, Italy.  Environmental Management. Da pag 

856 a pag 867 
8. Decreto legislativo 2 febbraio 2010 n.31 ñAttuazione della direttiva 

98/83/CE relativa alla qualit¨ delle acque destinate al consumo 

umano. 
 

 

INDICE BIOLOGICO ESTESO  

Lucilla Giulietti
 

DEB, Universit¨ della Tuscia,largo dell'Universit¨ s.n.c.- 01100 Viterbo, 

 e-mail: lucillagiulietti@gmail.com  

Abstract 

This study aims to highlight the importance that biomarkers play in 

environmental monitoring. 

In particular, the IBE, through the analysis of themacro invertebrates 

community that allows to evaluate the quality of flowing water. As part of the 

research activities of the Department of Biology and Ecology of the University of 

Tuscia I did the monitoring of water quality of the river Paglia, located in central 

Italy. 

The monitoring was carried out purely as a didactic purpose in order to 

acquire the methods necessary for the calculation of the bioindicator IBE. Therefore, 

I do not report here the data I collected during the monitoring of the Pagliariver as 

they may be affected by errors and not necessarily explanatory of a particular class 

of environmental quality. 

Keywords: Bioindex, IBE, water current, monitoring environmental, 

macroinvertebrates 

Il controllo dellô ambiente viene effettuato attraverso leanalisi 

chimico-fisiche e quelle biologiche. 
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Lôanalisi biologica, pur essendo indipendente, nonsostituisce quella 

chimico-fisica ma la pu¸ integrare Unendo i due tipi di analisi in un 

approcciomultidisciplinare, si possono valutare gli aspetti di sinergismo e di 

antagonismo determinati dalle molecoleinquinanti nellôambiente. Infatti, 

talvolta la presenza di pi½inquinanti abbassa la soglia di pericolosit¨ dei 

singoli, inaltri casi addirittura le sostanze si neutralizzano reciprocamente. 

Purtroppo ci sono casi in cui gli effettiinquinanti sono potenziati 

dalla presenza di pi½sostanze.Poich® un ecosistema perturbato presenta una 

riduzione o la scomparsa delle specie con proliferazione di quelle pi½ 

resistenti agli inquinanti, ¯ possibile utilizzare gli Bioindicatori come 

parametri per la valutazione della qualit¨ ambientale di un dato 

ecosistema.Essi consentono lôespressione quantitativa, generalmente 

esprimibile attraverso un numero, delle caratteristiche di qualit¨ ambientale. 

Per questo motivo sono spesso usati per valutazioni comparative o di 

classificazione. 

Per bioindicatore sôintende qualsiasi organismo in grado difornire 

informazioni sulla qualit¨ dellôambiente e sui suoi cambiamenti.Perch® un 

organismo sia considerato un buon bioindicatore, ¯ necessario che esso 

presenti determinate caratteristiche quali:optimum ecologico ed ampia 

distribuzione nellôarea di studi,  facile identificazione sistematica, 

uniformit¨ genetica e lungo ciclo vitale, facile reperibilit¨ in tutte le 

stagioni-in casi particolari si usanoanche organismi a ciclo stagionale-, 

scarsa mobilit¨ ad eccezione dei bioindicatori su scalaglobale. Eô inoltre 

necessario che si abbiano buone conoscenze circa anatomia, fisiologia ed 

ecologia della specie in oggetto eampie informazioni circa il ruolo 

ecologico che predisponelôorganismo bioindicatoreallôimpatto con i 

contaminanti. La caratteristica comune a tutti gli organismi utilizzati come 

bioindicatori ¯ data dagli effetti che i cambiamenti ambientali producono su 

di essi. Tali effetti possono manifestarsi in due diversi modi: reazioni 

identificabili di tipo ecologico, comportamentale,biochimico, fisiologico, 

morfologico proprie di tutti gli organismi propriamente dettibioindicatori. 

Altri sono invece gli effetti prodotti ai danni dei bioaccumulatori, organismi 

capaci di accumulare diverse sostanze in quantit¨ misurabili dai diversi 

comparti ambientali: aria, acqua, suolo. 

In particolare per quanto riguarda il monitoraggio ambientale di corsi 

dôacqua ¯ possibile utilizzare lôIndice Biologico Esteso, un tipo 

dibioindicatore chesi basa sulla considerazione che, in corrispondenza di 

acque ricche di sostanze organiche dovute ad inquinamento, si determini un 

incremento dellôattivit¨ fungina e batterica con consumo di ossigeno. 

Dôaltra parte le sostanze organiche possono anche fornire cibo alla 

macrofauna acquatica. Si opera quindi una selezione nei confronti degli 
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organismi in grado di sopravvivere in basse concentrazioni di ossigeno e 

che richiedono abbondanti quantit¨ di nutrienti. I vari taxa considerati -

possono essere sia generi, sia famiglie, sono ordinati in base alla tolleranza 

per lôossigeno dallôalto verso il basso. La formulazione dellôindice tiene 

conto anche della compensazione degli ambienti lungo il profilo 

longitudinale del corso dôacqua: infatti, anche in mancanza di 

inquinamento, lungo il corso dô acqua si trovano differenti tipologie di 

comunit¨ dovute a fattori naturali come velocit¨ di corrente, temperatura, 

morfologia del fondo. La formulazione dellôindice tiene conto di questo 

inserendo il numero di unit¨ sistematiche totali. 

LôIBEutilizza come bioindicatori le comunit¨ di macroinvertrebrati 

che vengono campionati, raccolti allôinterno di un corso dôacqua e in 

seguito classificati. La scelta dei macroinvertebrati ¯ data dal fatto che essi 

presentano una serie di caratteristiche conformi agli standard richiesti.Tali 

caratteristiche sono principalmente: forte sensibilit¨ agli stress da 

inquinamento,stanzialit¨ sul substrato che costituisce il letto del corso 

dôacqua, cicli vitali inferiori ad un anno,facilit¨ di campionamento e 

riconoscimento, amplia letteratura in merito. 

Lôapplicazione dellôIBE prevede una serie di procedure che si 

possono sintetizzare in: definizione degli obiettivi dellôindagine,studio 

preliminare del corso dôacqua, campionamento e prima definizione del 

valore dellôindice biologico, controllo in laboratorio e definizione della 

qualit¨ dellôacqua.Eô importante seguire questo protocollo per ridurre i 

margini di soggettivit¨ e quindi uniformare il metodo. 

Il campionamento viene effettuato con un apposito retino 

immanicato su un transetto obliquo operando in controcorrente cercando poi 

di separare e riconoscere il maggior numero possibile di organismi. In 

seguito in laboratorio si completa la classificazione, si stende la scheda 

definitiva con il calcolo dellôIBE e si formula il giudizio finale. 

Il calcolo dellôIBEsi effettua mediante una tabella a due ingressi: il 

primo, orizzontale, in corrispondenza del gruppo pi½ sensibile 

allôinquinamento fra quelli presenti nella stazione considerata. Nella tabella 

i gruppi sono disposti, dallôalto in basso, in ordine di sensibilit¨ decrescente; 

il secondo,verticale, in corrispondenza di intervalli numerici che fanno 

riferimento al numero totale di Unit¨ Sistematiche -U.S.- rinvenute nella 

stazione studiata.A questôultimo proposito, non essendo pensabile in una 

indagine con finalit¨ pratiche di classificare gli organismi a livello di specie, 

si ¯ stabilito un livello di determinazione sovra specifico-genere o 

famigliarigorosamente definito per i vari gruppi e denominato Unit¨ 

Sistematica -U.S.-; cos³, ad esempio, se in un corso dôacqua vi sono diverse 

specie di Efemerotteri appartenenti a tre generi diversi, poich® per questo 
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gruppo lôU.S. ¯ il genere, diremo che sono presenti tre U.S. di Efemerotteri. 

Nella tabella a due ingressi il valore di IBEviene letto in corrispondenza 

dellôincrocio della riga relativa allôingresso orizzontale con la colonna 

relativa a quello verticale; questi valori vengono poi convertiti, mediante 

unôaltra tabella, in cinque classi di qualit¨ a ciascuna delle quali corrisponde 

un determinato grado di inquinamento. Ad ogni classe viene attribuito un 

colore che risulta di grande utilit¨ nella realizzazione di mappe di qualit¨ 

delle acque. 
Tab.1  

Tabella per il calcolo dei valori IBE 

Gruppi faunistici che determinano con la loro 

presenza lôingresso orizzontale in tabella 

Numero totale delle Unit¨ 

Sistematiche costituenti la 

comunit¨ (secondo ingresso) 

(primo ingresso) 
0-

1 

2-

5 

6-

10 

11-

15 

16-

20 

21-

25 

26-

30 

31-

35 

36-

...  

Plecotteri presenti Pi½ di una sola U.S. - - 8 9 10 11 12 13* 14* 
 

(Leuctra*) Una sola U.S. - - 7 8 9 10 11 12 13* 
 

Efemerotteri presenti Pi½ di una sola U.S. - - 7 8 9 10 11 12 - 
 

(escludere Baetidae, 

Caenidae) 
Una sola U.S. - - 6 7 8 9 10 11 - 

 

Tricotteri presenti Pi½ di una sola U.S. - 5 6 7 8 9 10 11 - 
 

(comprendere 

Baetidae , Caenidae) 
Una sola U.S. - 4 5 6 7 8 9 10 - 

 

Gammaridi, Atidi e 

Palemonidi  presenti 
tutte le U.S. sopra assenti - 4 5 6 7 8 9 10 - 

 

Asellidi presenti tutte le U.S. sopra assenti - 3 4 5 6 7 8 9 - 
 

Oligocheti e 

Chironomidi 
tutte le U.S. sopra assenti 1 2 3 4 5 - - - - 

 

Altri organismi tutte le U.S. sopra assenti 0 1 - - - - - - - 
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Tab.2  

Tabella di conversione dei valori IBE 

Classi di qualit¨ 
Valore di 

I.B.E. 
Giudizio Colore di riferimento 

Classe I 10-11-12 

Ambiente non 

inquinato o non 

alterato in modo 

sensibile 

Azzurro 

Classe II 8-9 

Ambiente in cui sono 

evidenti alcuni effetti 

dellôinquinamento 

Verde 

Classe III 6-7 Ambiente inquinato Giallo 

Classe IV 4-5 
Ambiente molto 

inquinato 
Arancione 
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Abstract 

We introduce a new method for accounting the part of needles affected by 

chlorotic mottle which allows for effective, simple and quick analysis of 

environmental condition using biomorphological parameters of scotch pineôs 

needles (Pinus sylvestris L.). 

Keywords: pollution, bioindication, monitoring, needle, chlorotic mottle, 

scotch pine, increase 

Estimation of anthropogenic influence on the environment and 

projection of probable situation extension plays an important role in modern 

ecology. In particular searching for reasonable and quick analysis 
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techniques is of great importance. One of them is bioindication which 

became popular in the past century. 

The best bioindicators are the most sensible species. A representative 

example considered in this paper is the scotch pine (Pinus sylvestris L.) 

which has a vast area of distribution [2].  

Such parameters as life expectancy and average length of a needle 

are typically used in bioindication research [4]. The aim of this work is to 

estimate the possibility of using chlorotic mottle on scotch pineôs needles 

(Pinus sylvestris L.) in express-analyze of air. 

Chlorotic mottle is a typical sign of injury caused by atmosphere 

pollution [4]. 

For gathering experimental data we chose two Moscow parks similar 

in all environmental factors except for atmosphere pollution:  

Serebryanyi bor (SB) in one of the most pure districts, and Kuzminky 

lesopark (KL)  in one of the most polluted districts of Moscow. 

The research has been conducted since March, 2010. In the end of 

2011 two more areas were added for control analysis of the chosen 

methodic: Filevsky lesopark (FL) located in a relatively safe district, and a 

reference spot in Istrinskoe lesnoe hosiastvo (IL) located in 38 km from 

Mosckow. 

The data was compared against the results from physicochemical 

monitoring performed by the State Environment Establishment 

ñMosecomonitoringò [5].  

For every area five young pines (10-15 years old) were selected at 

random. For every tree we chose three branches at a height of 1.5m  from 

the southern side [1]. Then 20 needles were selected from every increase, 

which overall amounted to 300 needles from each increase in every area. 

Chlorotic mottle was taken into account when there was only one spot more 

than 1mm or several spots. 

It is noticeable that during the year (pic. 1-4) the condition of needles 

is getting worse. 
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  Pic. 1. Percent of needles with chlorotic mottle in KL  

It is worth saying, that in KL (pic. 1) the percent of damaged needles 

is higher in the year of 2011 than in 2010. This can be explained with 

anomalous heat in 2010 and conflagrations, during which the concentrations 

of contaminants were 10-30% more than in 2008-2009 [3], resulted from 

the weather conditions. This theory can be proved by comparing data 

received in March, 2012 and March, 2011. 2011 increase has less chlorotic 

mottle than 2010. 

 
  Pic. 2. Percent of needles with chlorotic mottle in SB 
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In SB (pic. 2) the situation is similar with KL. Nevertheless, needles 

in SB are in better condition than in KL. This agrees with the data from 

physicochemical monitoring [5]. 

 
  Pic. 3. Percent of needles with chlorotic 

mottle in FL  
 

 
  Pic. 4. Percent of needles with chlorotic 

mottle in IL  
 

In November the condition of needles is better in FL (pic. 3) than in 

SB. Although, in March the percentage of damaged needles exceeds the 

data from KL and SB. 

As far as IL (pic. 4) is concerned, the damage rate in this area is 

considerably lower than in SB, FL and KL which agrees with the data from 

physicochemical monitoring [5]. This indicates that even with the wind rose 

taken into account the air within the bounds of the city noticeably different 

in composition and severity of exposure to vegetation from the one in 

countryside.  

Conclusions: 

1. Chlorotic mottle can be used in express-analyze of the environment. 

2. Unfavorable factor combination (conflagrations, anomalous heat) in 

2010 struk a blow for cumulative effect of pollutants. 
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Abstract  

Solar energy is the radiant energy produced by nuclear reactions in the Sun, 

which passes over the Earth in the form of electromagnetic radiation. This energy is 

the easiest and cheapest to use, especially in lands such as Sicily, the region's largest 

and most radiant of Italy. This land boasts the largest photovoltaic solar power plant 

in Europe and the second in the world, with a plant that produces 40 MW of power. 

The most popular types of solar panels are: The photovoltaics panel used to generate 

electricity, the solar collector used for the production of heat and thermodynamic 

solar panel used to generate electricity during the night or when the sky is cloudy. 

Investing in a photovoltaic system will reduce the cost of electricity for 25-30 years  

and does not pollute the environment. 

Keywords: Solar energy, photovoltaics, solar collector, thermodynamic solar 

panel. 

Solare, eolica, geotermica, idroelettrica e marina sono le energie 

rinnovabili. 

E' necessario sottolineare che grazie allôeffetto serra, dovuto 

allôanidride carbonica e ad altri gas serra, ¯ possibile il riscaldamento 

dellôatmosfera e di conseguenza la vita sulla Terra. Dunque si pu¸ affermare  

che senza l'energia solare, non potrebbero esistere alcune forme di energia 

derivanti dallo sfruttamento della biomassa o dei combustibili fossili 

(carbone, petrolio, gas naturale). 

http://www.moseco.ru/moscow-ecology/reports/pdf/doklad_2010.pdf
http://www.moseco.ru/moscow-ecology/reports/pdf/doklad_2010.pdf
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http://www.moseco.ru/moscow-ecology/reports/pdf/doklad_2010.pdf
http://www.moseco.ru/moscow-ecology/reports/pdf/doklad_2010.pdf
http://www.moseco.ru/moscow-ecology/reports/pdf/doklad_2010.pdf
http://www.moseco.ru/moscow-ecology/reports/pdf/doklad_2010.pdf
http://www.moseco.ru/moscow-ecology/reports/pdf/doklad_2010.pdf
http://www.moseco.ru/moscow-ecology/reports/pdf/doklad_2010.pdf
http://www.moseco.ru/moscow-ecology/reports/pdf/doklad_2010.pdf
http://www.moseco.ru/moscow-ecology/reports/pdf/doklad_2010.pdf
http://www.moseco.ru/moscow-ecology/reports/pdf/doklad_2010.pdf
http://www.moseco.ru/moscow-ecology/reports/pdf/doklad_2010.pdf
http://www.moseco.ru/moscow-ecology/reports/pdf/doklad_2010.pdf
http://www.moseco.ru/moscow-ecology/reports/pdf/doklad_2010.pdf
http://www.moseco.ru/moscow-ecology/reports/pdf/doklad_2010.pdf
http://www.moseco.ru/moscow-ecology/reports/pdf/doklad_2010.pdf
http://www.moseco.ru/moscow-ecology/reports/pdf/doklad_2010.pdf
http://www.moseco.ru/moscow-ecology/reports/pdf/doklad_2010.pdf
http://www.mosecom.ru/air/air-year/station/
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L'energia solare ¯ l'energia radiante prodotta dalle reazioni nucleari 

del Sole, che passa sulla Terra sotto forma di radiazione elettromagnetica.  

Il Sole trasmette allôorbita terrestre 1350 Watt per mĮ, questo valore 

¯  chiamato costante solare. Chiaramente non tutte le radiazioni provenienti 

dal Sole raggiungono la Terra: Il 15% ¯ assorbito dallôaria, il 40% dalle 

nuvole e solo il 45% dalla superficie terrestre. L'irraggiamento solare medio 

alle latitudini europee ¯ di circa 200 Watt per mĮ. 

Questa energia ¯ la pi½ semplice e la pi½ economica da utilizzare, 

soprattutto in terre come la Sicilia, la regione pi½ grande e pi½ irradiata 

dôItalia. Grazie allôalta temperatura, basse precipitazioni e insolazione ¯ 

molto vantaggioso installare pannelli solari. Le tipologie pi½ famose di 

pannelli solari sono tre: 

Il pannello fotovoltaico utilizzato per generare elettricit¨; il pannello 

solare termico utilizzato per la produzione di calore ed il pannello solare a 

concentrazione utilizzato per generare energia elettrica anche durante la 

notte o quando il cielo ¯ nuvoloso. 

Il pannello fotovoltaico ¯ costituito da un modulo fotovoltaico 

composto da celle in silicio ( monocristallino, policristallino o amorfo) , ed 

¯ in grado di convertire lôenergia termica in energia elettrica. 

Il pannello solare termico ¯ composto da un serbatoio coibentato di  

accumulo che permette di riscaldare lôacqua utilizzando 

esclusivamente lôenergia solare, senza quindi costi aggiuntivi di 

mantenimento come  

lôelettricit¨. 

Il pannello solare a concentrazione ¯ formato da specchi parabolici, 

da un tubo ricevitore e da un fluido termovettore. Fa parte dellôultima 

generazione ed ¯ capace non solo di generare elettricit¨ ma anche calore, il 

pi½ grande vantaggio ¯ la sua capacit¨ di accumulo che permette anche in 

assenza di Sole di generare energia elettrica. 

Sembrer¨ incredibile ma i  primi pannelli solari risalgono allôepoca 

dellôimpero romano, chiaramente era un sistema arcaico ma bastava a 

sfruttare lôeffetto serra attraverso dei vetri per riscaldare le abitazioni. 

Anche Leonardo Da Vinci, durante la sua permanenza in Vaticano, ide¸ 

degli specchi parabolici capaci di riscaldare lôacqua, un primo modello di 

pannello solare a concentrazione. 

Ormai sul panorama della scienza mondiale vi sono novit¨ non 

trascurabili come la scoperta del ñGraphExterò un materiale ad alta 

conducibilit¨ elettrica scoperto dai ricercatori dellôUniversit¨ di Exter.     

Questo materiale potrebbe aumentare lôefficienza dei pannelli solari di circa 

il 30%. 
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Altra scoperta ¯ quella dei sei ricercatori dellôUniversit¨ della 

California del Sud i quali  hanno ideato un liquido capace di condurre 

elettricit¨. Questôultima sottoforma di nano cristallo permette di produrre 

celle fotovoltaiche a basso costo.      

Infine tra le ultime nuove invenzioni vi ¯ quella del MIT che ha 

ideato una torre 3D di pannelli fotovoltaici capace di generare una potenza 

dalle 2 alle 20 volte superiore a quella attualmente utilizzata.                                                

Quanto costa un impianto?  

Un impianto fotovoltaico da 2kWp ¯ pari a 9-10.000 ú, un sistema di 

20m Į di silicio amorfo produce 1.300-1.800 kWh / anno nel Sud Italia. 

Il costo non deve allarmare, esiste un programma europeo 

denominato ñConto Energiaò che prevede incentivi economici per coloro 

che installano impianti fotovoltaici e la possibilit¨ di vendere l'energia 

prodotta.  

Investire in un impianto fotovoltaico ridurr¨ il costo dell'energia 

elettrica per 25-30 anni. Questo sistema fattura ogni anno in Italia 35 

miliardi di euro lôanno corrispondente al 2% del Pil nazionale. Basti pensare 

che in Sicilia ci sono 5milioni di pannelli fotovoltaici ed 8mila impianti 

solari termici. 
Questa terra vanta la pi½ grande centrale solare fotovoltaica 

dôEuropa e la seconda nel mondo, con un impianto che produce 40 

Megawatt di  potenza.  Questa tecnologia ¯ importante per il futuro, in 

quanto rende possibile la produzione di energia senza inquinare. 

 Quindi, perch® utilizzare energia solare? Essa ¯ naturale, polivalente,  

inesauribile, meno pericolosa per l'ambiente e gratuita. 

Lôambiente del mediterraneo ¯ delicato e spetta alle nostre scelte 

proteggerlo. 
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Abstract  

The research provides results from field observations made by author on the 

territory of National Park ñUgraò (flood plain of the river ñUgraò, Kaluga region, 

Dzerzhinsky district, rural settlement "Village Galkino", village Lyublinka). The 

measuring of bonfire sites parameters was performed according to the existing 

methodic on several areas which has different degrees of anthropogenic disturbance. 

The results were analyzed by the author, some new regularities of the influence on 

flood plain ecosystems, made by bonfire sites and other forms of anthropogenic load 

(refuse tip, trampling down), were revealed.  

Key words: bonfire sites, flood plain ecosystems, recreative impact, 

poaching damage, littering, degradation 

A bonfire site, recreational load, flood plain ecosystem, trampling 

down, littering, degradation. 

The explored territory was in village Lyublinka (rural settlement 

"Village Galkino", Dzerzhinsky district, Kaluga region), coordinates: 

54Á43'32"N,  35Á47'46"E. It is a picturesque place in National Park ñUgraò, 

where you can see different landscapes and other places of interest. The  

research routs are in riparian of the river Ugra, Lyublinka and Kozoevka. 

Moreover, the tourist stop arranged by Regional Station of Young Tourist 

are explored as well.  

The recreational load on this territory is high, because there are 

tourist meetings of environmental groups and a large number of ordinary 

holidaymakers every year. Fire and bonfire sites are the center of 

recreational load. According to the research made by Professor Abramova 

[1], PhD in Biology, a bonfire site can be divided into 3 zones: first, 

combustion zone, second, approach to the first zone, third, trampling down 

zone.   

The investigation territory was more than 40,000 m
2
. There are 17 

bonfire sites which were counted on it. The observations were performed on 

6 areas according to the following plan: 

1. Location of the site on the ground; 

mailto:zenya.evgen@mail.ru
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2. Azimuth to the nearest settlement (village Lyublinka); 

3. The external appearance of the site during the primary inspection 

a. the type of littering; 

b. the intensity of usage; 

4. Calculation of the projective cover and the main parameters of 

bonfire site zones; 

5. Photo documentation of the site. 

Methodological basis 

1. The location of the site on the ground is detected by the map of rural 

settlement "Village Galkino" and the map of National Park ñUgraò; 

2. Azimuth to the nearest settlement is determined by compass. Make 

the binding of sites to the ground; 

3. The type of littering and intensity of usage is determined visually 

during the primary inspection; 

4. Calculation of the projective cover (total projection plant contour on 

the soil surface) are performed by the ñsetochka Ramenskoyeò 

method. This method allows to achieve sufficient accuracy needed 

for determination of the projective cover [3]. 

Description of the key areas 

Area No. 1   

Located on the right bank of the river Lyublinka, near its mouth. 

Azimuth (village Lyublinka): 43Á. There is herbaceous vegetation on the 

bonfire site and ground litter in the second zone which indicate that the area 

was not used intensively. A  refuse tip was created in the bonfire site. 

Projective cover: 0-1% (the first zone), 5-25% (the second zone), 25-50% 

(the third zone). The radius of the first zone is 0.46 m. Width: 0.75 m (the 

second zone) and 1.4 m (the third zone).  

Area No. 2   

Located on the left bank of the river Lyublinka, in 52 m from the 

port of ravine. Azimuth (village Lyublinka): 41Á. The area was used more 

intensively. The ground litter was almost destroyed in the first and the 

second zones.  Projective cover: 0-1% (the first zone), 0-1% (the second 

zone), 15-25% (the third zone). The radius of the first zone is 0.63 m. 

Width: 0.74 m (the second zone) and 2.24 m (the third zone).  

Area No. 3   

Located on the right bank of the river Kozoevka, near its mouth. 

There is a starboard side of ravine with watercourse in 17 m to the east from 

the area. Azimuth (village Lyublinka): 25Á. The intensity of usage is the 

same as in the second area. A lot of break branches are scattered there. The 

ground litter was almost completely destroyed in the first and the second 

zones.  Projective cover: 0-1% (the first zone), 2-5% (the second zone), 5-
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25% (the third zone). The radius of the first zone is 0.51 m. Width: 1.26 m 

(the second zone) and 0.83 m (the third zone).  

Area No. 4   

Located on the left bank of the river Kozoevka, in 85 m from the 

port of ravine. Azimuth (village Lyublinka): 23Á. There are sawed logs and 

billets of wood around the bonfire site. The ground litter was trampled 

down in the second zone. There are bottles, plastic dishes and other garbage 

on the area. Projective cover: 0-1% (the first zone), 1-5% (the second zone), 

5-25% (the third zone). The radius of the first zone is 0.68 m. Width: 1.54 

m (the second zone) and 0.58 m (the third zone).   

Area No. 5   

Located near the tourist stop on the forest edge. There are a lot of 

garbage such as plastic dishes, packages, broken glass and  paper. There are 

3 bonfire sites. Azimuth (village Lyublinka): 11,5Á. Projective cover: 0-1% 

(the first zone), 1-5% (the second zone), 5-25% (the third zone). The radius 

of the first zone is 0.68 m. Width: 1.54 m (the second zone) and 0.58 m (the 

third zone).   

Area No. 6   

The tourist stop was arranged and equipped by Regional Station of 

Young Tourist. Located on the forest edge to the east of the river Kozoevka, 

in 103 m from its left bank. Azimuth (village Lyublinka): 11Á. There are 6 

bonfire sites. All of them are almost identical. There was a refuse tip near 

every bonfire site. Projective cover: 0-1% (the first zone), 1-3% (the second 

zone), 25-50% (the third zone). The radius of the first zone is 0.86 m. 

Width: 2.8 m (the second zone) and 3.2 m (the third zone).   

Conclusions 

1. We found out that fire and bonfire sites  are the center of the 

recreational load;  

2. In the first zone the negative impact was made by the fire. If the 

burning is intensive, there is time redundancy of alkalinity and high 

concentrations of soluble mineral compounds, which hamper the 

germination of seeds of some tree species, deteriorate physical 

properties of the soil, reducing its porosity, destroying its structure 

and causing sintering. Burnout of humus leads to the destruction of 

the soil fauna and underground organs of plants. 

3. Trampling down which dominates in the second zone leads to 

destruction of vegetation  (this can easily be detected by the quantity 

of the projective cover which decreases from the third to the first 

zone.  Poic ground litter is trampled down, soil tightens. The 

environment is polluted by wastes [4]. 

4. Bonfire sites are the direct cause of forest fires. In the summer 2011 
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the investigation territory was subjected to repeat intensive burning 

out. 

Necessary meagures to reduce recreational load 

It is important to notice the changes in ecosystems as early as 

possible to prevent the degradation or significantly reduce its speed. For this 

purpose it is necessary to pay attention to the individual components of 

ecosystems: the individual species and groups of plants and animals [2]. 
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Abstract 

In this article experience of creation of a database of monitoring of the range 

of TBO of of Sofrona is described. The database is created on the basis of 

geoinofrmatsionny systems and database management systems. 

Keywords: production wastes and consumption, geoinformation systems, 

databases, range of a firm household waste, environment monitoring. 

ʂʦʤʧʣʝʢʩ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʪʭʦʜʦʚ 

ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢ. ʕʪʦ ʠ ʧʨʦʙʣʝʤʳ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ, ʚʣʠʷʥʠʝ 

ʧʦʣʠʛʦʥʦʚ ʊɹʆ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʯʝʣʦʚʝʢʘ, ʧʦʠʩʢ ʪʝʭʥʦʣʦʛʠʡ 

ʫʤʝʥʴʰʝʥʠʷ ʦʪʭʦʜʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʪ.ʜ. 
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ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ ʦʧʳʪʘ ʩʦʟʜʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʣʠʛʦʥʘ ʊɹʆ çʉʦʬʨʦʥʳè. 

ʇʦʣʠʛʦʥ ʊɹʆ ʜ. ʉʦʬʨʦʥʳ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʇʝʨʤʩʢʦʤ ʨʘʡʦʥʝ 

ʥʝʜʘʣʝʢʦ ʦʪ ʜ. ʉʦʬʨʦʥʳ. ʇʦʣʠʛʦʥ ʜʣʷ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ 

ʨʘʩʧʦʣʦʞʝʥ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɹʨʦʜʦʚʘʷ.  

ʇʣʦʱʘʜʴ, ʟʘʥʠʤʘʝʤʘʷ ʧʦʣʠʛʦʥʦʤ ï 62,39 ʛʘ [1]. 

ʄʦʥʠʪʦʨʠʥʛ ʧʦʣʠʛʦʥʘ ʊɹʆ ʜ. ʉʦʬʨʦʥʳ ʧʨʦʚʦʜʠʤʳʡ ʆʆʆ 

çʀʥʚʝʩʪʇʨʦʤè (ʛ. ʇʝʨʤʴ) ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʘʭ ʚ 

ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʠ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʙʣʘʛʦʧʦʣʫʯʠʷ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʄʦʥʠʪʦʨʠʥʛ ʚʝʜʝʪʩʷ 

ʟʘ ʩʣʝʜʫʶʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ: ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ 

ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʧʦʯʚʘ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ɹɼ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ: 

 ɸʵʨʦʬʦʪʦʩʥʠʤʢʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ; 

 ʊʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʤʘʩʰʪʘʙʘ 1:100000, ʥʘʭʦʜʷʱʘʷʩʷ ʚ 
ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʥʘ ʩʘʡʪʝ ggs.maps.ru; 

 ɼʘʥʥʳʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʚ ʤʘʩʰʪʘʙʝ 1:10000, 

ʧʨʦʚʝʜʝʥʥʦʡ ʆʆʆ çʂʘʜʘʩʪʨ+è(ʛ. ʇʝʨʤʴ) ʚ 2011 ʛ.; 

 ʇʨʦʪʦʢʦʣʳ ʦʪʙʦʨʘ ʧʨʦʙ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʆʆʆ 

çʀʥʚʝʩʪʇʨʦʤè (ʛ. ʇʝʨʤʴ).  

 

           ʈʠʩ.1. ʉʢʨʠʥʰʦʪ ʙʘʟʳ ʜʘʥʥʳʭ  
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ʈʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʦʬʦʨʤʣʷʶʪʩʷ ʚ ʧʨʦʪʦʢʦʣʳ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʦʪʙʦʨʘ ʧʨʦʙ. ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʪʦʢʦʣʦʚ ʙʳʣʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ, ʚʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ 

ʥʘʠʙʦʣʝʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦ ʦʪʦʙʨʘʞʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ, ʠ 

ʨʘʟʨʘʙʦʪʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʧʷʪʠ ʪʘʙʣʠʮ. 

ɹʘʟʘ ʜʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʣʠʛʦʥʘ ʊɹʆ ʜ. 

ʉʦʬʨʦʥʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʫʢʪʫʨʫ ʠʟ ʧʷʪʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʪʘʙʣʠʮ. ʊʘʙʣʠʮʳ ʩʚʷʟʘʥʳ, ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʜʚʫʤʷ ʚʠʜʘʤʠ ʩʚʷʟʠ çʆʜʠʥ-ʢ-

ʦʜʥʦʤʫè ʠ çʆʜʠʥ-ʢʦ-ʤʥʦʛʠʤè. ʀʥʬʦʨʤʘʮʠʷ ʚ ʪʘʙʣʠʮʘʭ ʩʦʜʝʨʞʠʪʩʷ ʚ 

ʩʣʝʜʫʶʱʠʭ ʪʠʧʘʭ ʜʘʥʥʳʭ: ʪʝʢʩʪʦʚʳʡ, ʯʠʩʣʦʚʦʡ ʠ ʜʘʪʘ. 

ʋʩʣʦʚʥʦ ʚʩʝ ʪʘʙʣʠʮʳ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 2 

ʛʨʫʧʧʳ: ʪʘʙʣʠʮʳ-ʩʧʨʘʚʦʯʥʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ (ʨʠʩ.1). 

ʂ ʛʨʫʧʧʝ ʪʘʙʣʠʮ-ʩʧʨʘʚʦʯʥʠʢʦʚ ʦʪʥʦʩʷʪʩʷ 3 ʪʘʙʣʠʮʳ: çʆʙʲʝʢʪ 

ʤʦʥʠʪʦʨʠʥʛʘè, çʊʦʯʢʠ ʤʦʥʠʪʦʨʠʥʛʘè ʠ çʆʧʨʝʜʝʣʷʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠè.  

ʂ ʛʨʫʧʧʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʪʥʦʩʷʪʩʷ ʜʚʝ ʦʩʪʘʚʰʠʝʩʷ ʪʘʙʣʠʮʳ 

çʇʨʦʪʦʢʦʣʳè ʠ çʈʝʟʫʣʴʪʘʪʳè. 

ɹʘʟʘ ʜʘʥʥʳʭ ʫʚʷʟʘʥʘ ʩ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʧʦʣʠʛʦʥʘ ʊɹʆ 

ʜ. ʉʦʬʨʦʥʳ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʯʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʩʣʦʠ ʤʘʩʰʪʘʙʘ 1:10000 ʠ 1:100000. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ 

ʵʣʝʤʝʥʪʳ: ʜʦʨʦʛʠ ʥʘ ʧʦʣʠʛʦʥʝ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʦʪʢʦʩʳ, ʢʘʨʪʳ 

ʩʢʣʘʜʠʨʦʚʘʥʠʷ, ʪʦʯʢʠ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘʯʘʣʦʩʴ ʚ ʠʶʣʝ 2011. ʅʘ 

25.05.2012 ʩʘʤʳʤ ʩʚʝʞʠʤ ʧʨʦʪʦʢʦʣʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦʪʦʢʦʣ, ʜʘʪʠʨʫʝʤʳʡ  

27.04.2012; ʩʘʤʳʤ ʩʪʘʨʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʪʦʢʦʣ ʦʪ 27.08.2009.ʆʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʪʦʢʦʣʦʚ  ï 145 ʰʪʫʢ. 

ɹʘʟʘ ʜʘʥʥʳʭ ʧʦʣʠʛʦʥʘ ʊɹʆ ʜ. çʉʦʬʨʦʥʳè ʷʚʣʷʝʪʩʷ 

ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʭʨʘʥʝʥʠʝ, 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ, ʘʥʘʣʠʟ ʠ ʜʘʣʴʥʝʡʰʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʪʙʦʨʘ ʧʨʦʙ ʧʦʣʠʛʦʥʘ.  

ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʥʘʢʦʧʠʚʰʝʛʦʩʷ ʟʘ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʩʩʠʚʘ 

ʜʘʥʥʳʭ ʷʚʣʷʣʦʩʴ ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ ʟʘʜʘʯʝʡ ʙʘʟʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʵʪʘ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʦʧʝʨʘʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ 

ʩʦʩʪʦʷʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʜʘʪʴ ʦʮʝʥʢʫ 

ʚʦʟʜʝʡʩʪʚʠʶ, ʢʦʪʦʨʦʝ ʦʢʘʟʳʚʘʝʪ ʧʦʣʠʛʦʥ. 

ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʩʦʟʜʘʥʠʷ ʵʪʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

ʷʚʣʷʝʪʩʷ ʧʨʝʩʪʘʚʣʝʥʠʝ ʟʘʥʝʩʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʦʪʯʝʪʦʚ, 

ʜʠʘʛʨʘʤʤ, ʚʳʙʦʨʦʢ ʠ ʢʘʨʪʦʩʭʝʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʪʦʯʝʢ 

ʦʪʙʦʨʘ.  

ɺ ʭʦʜʝ ʩʦʟʜʘʥʠʷ ɹɼ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʙʦʪʳ ʧʦ ʫʥʠʬʠʢʘʮʠʠ 

ʜʘʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʠ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʜʘʚʘʪʴ ʯʝʪʢʦʝ ʟʘʜʘʥʠʝ (ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʦʪʙʦʨʘ; ʩʧʠʩʦʢ 
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ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʚʝʱʝʩʪʚ; ʦʧʪʠʤʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʨʦʪʦʢʦʣʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ɹɼ, ʠ ʪ.ʜ.), ʯʪʦ ʧʦʚʳʩʠʪ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ 

ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʣʠʛʦʥʘ. 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ʇʨʦʛʨʘʤʤʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 

ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʆʆʆ çʀʥʚʝʩʪʧʨʦʤè, 2011, 60 

ʩʪʨ.; 

2. ʉʫʭʘʥʦʚ ɺ.ʀ.  ʇʝʨʤʴ ʩʦʨʪʠʨʫʶʱʘʷ.// ʂʦʤʤʝʨʩʘʥʪʲ. ʇʨʠʢʘʤʴʝ. 

ʇʝʨʤʴ. "ʕʢʦʣʦʛʠʷ". ʇʨʠʣʦʞʝʥʠʝ, ˉ136 (4434), 29.07.2010, 3 

ʩʪʨ.; 

3. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʈʌ N 89-ʌɿ çʆʙ ʦʪʭʦʜʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʦʪʨʝʙʣʝʥʠʷè ʦʪ 24 ʠʶʥʷ 1998 ʛʦʜʘ (ʨʝʜ. ʦʪ 

21.11.2011)[ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚʦʯʥʦʡ 

ʩʠʩʪʝʤʳ çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. 
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Abstract 

The studied area is located within two Sicilian districtsï Scillato and 

Caltavuturo. Studied area is 200 km2. This territory is affected by large landslides 

very strongly. In the course of the research these districts were divided into 2 million 

square units of 10 Ĭ 10 m.  Values of landslide factors were assessed within each 

unit. Using method of logistic regression allowed us to select the most significant 

factors and to make the landslide susceptibility map. Landslide hazard analys was 

made with 3 models, which analyze different diagnostic areas (places, where 

landslides are trigger usually). The results indicate that the using of the buffer zone 

with radius 50 m around the highest point of the landslide show the most accurate 

results. 

Keywords: Landslide hazard, logistic regression, Sicily Island 

ʆʧʦʣʟʥʝʚʦʡ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʟʚʠʪʳʭ 

ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʣʘʥʝʪʝ ɿʝʤʣʷ, ʧʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ 
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ʠ, ʚʧʦʩʣʝʜʩʪʚʠʠ, ʧʨʝʜʩʢʘʟʘʥʠʝ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʘʢʪʫʘʣʴʥʝʡʰʠʭ ʟʘʜʘʯ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʳ 

ʧʦʜʚʝʨʞʝʥʥʦʩʪʠ ʦʧʦʣʟʥʝʚʦʤʫ ʧʨʦʮʝʩʩʫ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʦʚ ʐʠʣʘʪʦ ʠ 

ʂʘʣʴʪʦʚʫʪʫʨʦ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʦʩʪʨʦʚʘ 

ʉʠʮʠʣʠʷ. ɺʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʢʘʨʪ ʪʘʢʦʛʦ ʪʠʧʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʦʩʥʦʚʦʡ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʨʘʟʚʠʪʳʤʠ ʦʧʦʣʟʥʷʤʠ [2]. 

ʐʠʣʘʪʦ ʠ ʂʘʣʴʪʘʚʫʪʫʨʦ ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʳʤʠ ʨʘʡʦʥʘʤʠ ʦ. 

ʉʠʮʠʣʠʷ, ʠʭ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 200 ʢʤ
2
. ɼʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʩʣʦʞʝʥʘ 

ʛʣʠʥʘʤʠ, ʠʟʚʝʩʪʥʷʢʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʩʣʘʥʮʘʤʠ, 

ʦʙʨʘʟʦʚʘʥʥʳʤʠ ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʦʪ ʪʨʠʘʩʘ ʜʦ ʧʣʠʦʮʝʥʘ. ɺ ʧʨʝʜʝʣʘʭ 

ʐʠʣʘʪʦ ʠ ʂʘʣʴʪʦʚʫʪʫʨʦ ʨʘʟʚʠʪʦ ʦʯʝʥʴ ʤʥʦʛʦ ʢʨʫʧʥʳʭ ʦʧʦʣʟʥʝʡ, 

ʨʘʟʤʝʨʦʤ ʜʦ 0,5 ʢʤ
2
. ʆʧʦʣʟʥʠ ʧʦ ʤʝʭʘʥʠʟʤʫ ʩʤʝʱʝʥʠʷ ʜʝʣʷʪʩʷ ʥʘ 2 

ʪʠʧʘ: ʦʧʦʣʟʥʠ-ʪʝʯʝʥʠʷ ʠ ʦʧʦʣʟʥʠ-ʩʜʚʠʛʘ [1]. 

ʈʘʟʚʠʪʘʷ ʜʦʨʦʞʥʘʷ ʩʝʪʴ ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʡʦʥʦʚ 

ʯʨʝʟʚʳʯʘʡʥʦ ʩʠʣʴʥʦ ʧʦʜʚʝʨʞʝʥʘ ʦʧʦʣʟʥʝʚʦʤʫ ʧʨʦʮʝʩʩʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʘʢʪʠʚʠʟʘʮʠʠ ʦʧʦʣʟʥʝʡ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ 

ʧʨʦʠʩʭʦʜʠʪ, ʚʦ-ʧʝʨʚʳʭ, ʜʝʬʦʨʤʘʮʠʷ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ (ʨʠʩ. 1ʘ), ʚʦ-

ʚʪʦʨʳʭ, ʨʘʟʨʫʰʝʥʠʝ ʟʘʱʠʪʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ (ʨʠʩ. 1ʙ). 

 
                                 ʘ                                                                ʙ 

ʈʠʩ. 1. ɼʝʬʦʨʤʘʮʠʠ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ (ʘ) ʠ ʨʘʟʨʫʰʝʥʠʝ ʧʦʜʧʦʨʥʳʭ 

ʩʪʝʥʦʢ ʦʧʦʣʟʥʝʚʳʤʠ ʤʘʩʩʘʤʠ (ʙ) 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ɺ. ɸʥʴʝʟʠ, ʊ. ʄʘʢʘʣʫʟʦ ʠ ʜʨ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʦʚ 

ʐʠʣʘʪʦ ʠ ʂʘʣʴʪʦʚʫʪʫʨʦ ʚ 1999 ʛʦʜʫ ʙʳʣʠ ʦʪʢʘʨʪʠʨʦʚʘʥʳ 216 

ʦʧʦʣʟʥʝʚʳʭ ʪʝʣ [1]. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʥʠʤʢʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ Google Earth
TM
, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ 

ʛʨʘʥʠʮʳ ʦʧʦʣʟʥʝʚʳʭ ʪʝʣ ʙʳʣʠ ʧʦʜʢʦʨʨʝʢʪʠʨʦʚʘʥʳ, ʘ ʪʘʢʞʝ ʙʳʣʠ 

ʦʪʢʘʨʪʠʨʦʚʘʥʳ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʝ ʦʧʦʣʟʥʠ. 

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʟʘʢʣʶʯʘʣʩʷ ʚ ʨʘʩʩʤʦʪʨʝʥʠʠ ʬʘʢʪʦʨʦʚ 

ʦʧʦʣʟʥʝʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʛʨʫʥʪʦʚ, 


