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1. ɺʆɺɽɼ 

 

ʆʧʰʪʠʥʘ ʇʝʭʯʝʚʦ ʟʘʝʜʥʦ ʩʦ ʆʧʰʪʠʥʘ ʉʠʤʠʪʣʠ ʛʦ ʨʝʘʣʠʟʠʨʘ ʧʨʦʝʢʪʦʪ Ăɿʘʝʜ-

ʥʠʯʢʠ ʠʩʪʨʘʞʫʚʘˁʘ ʩʦ ʮʝʣ ʘʧʣʠʢʘʪʠʚʥʘ ʧʨʠʤʝʥʘ ʚʦ ʟʘʯʫʚʘˁʝ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʨʝʩʫʨʩʠ ʠ 

ʟʘhʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʧʦʛʨʘʥʠʯʥʠʦʪ ʨʝʛʠʦʥ ʤʝʺʫ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ (ʈʝ-

ʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ) ʠ ʉʠʤʠʪʣʠ (ʈʝʧʫʙʣʠʢʘ ɹʫʛʘʨʠʿʘ)ñ, ʢʦʿ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʩʝ ʟʘʿʘʢʥʘʪ 

ʢʘʧʘʮʠʪʝʪʠʪʝ ʥʘ ʟʘʩʝʛʥʘʪʠʪʠʝ ʩʪʨʘʥʠ ʟʘ ʟʘʯʫʚʫʚʘˁʝ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʨʝʩʫʨʩʠ ʠ ʟʘʰʪʠʪʘ 

ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʧʦʛʨʘʥʠʯʥʠʦʪ ʨʝʛʠʦʥ ʥʘ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ ʩʦ 

ʢʦʨʠʩʪʝˁʝ ʥʘ ʚʠʩʦʢʦ-ʩʦʬʠʩʪʠʮʠʨʘʥʠ ʠʥʬʦʨʤʘʮʠʩʢʠ ʪʝʭʥʦʣʦʛʠʠ, ɻʀʉ, GPS ʠ ʩʘʪʝʣʠʪ-

ʩʢʠ ʧʦʜʘʪʦʮʠ. ʆʜ ʛʦʣʝʤʘ ʚʘʞʥʦʩʪ ʟʘ ʦʧʰʪʠʥʠʪʝ ʝ ʧʦʩʪʦʿʘʥʘʪʘ ʧʨʦʮʝʥʢʘ ʥʘ ʧʦʩʪʦʝʯʢʠʪʝ 

ʧʨʠʨʦʜʥʠ ʨʠʟʠʮʠ (ʧʦʧʣʘʚʠ, ʝʨʦʟʠʿʘ, ʩʚʣʝʯʠʰʪʘ, ʦʜʨʦʥʠ, ʧʦʞʘʨʠ). ɺʦ ʨʘʤʢʠʪʝ ʥʘ ʇʨʦ-

ʝʢʪʦʪ ʝ ʠʥʠʮʠʨʘʥ ʝʬʝʢʪʠʚʝʥ ʠʥʩʪʠʪʫʮʠʦʥʘʣʝʥ ʜʠʿʘʣʦʛ ʠ ʚʦʩʧʦʩʪʘʚʝʥʘ ʝ ʤʝʺʫʩʝʙʥʘ ʩʦ-

ʨʘʙʦʪʢʘ ʠ ʢʦʦʨʜʠʥʘʮʠʿʘ ʚʦ ʩʧʨʦʚʝʜʫʚʘˁʝʪʦ ʥʘ ʘʢʪʠʚʥʦʩʪʠʪʝ ʟʘ ʫʥʘʧʨʝʜʫʚʘˁʝ ʥʘ 

ʩʠʩʪʝʤʦʪ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʧʨʠʨʦʜʥʠʪʝ ʨʠʟʠʮʠ ʚʦ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ, ʢʘʢʦ 

ʠ ʥʠʚʥʦ ʤʝʺʫʩʝʙʥʦ ʚʤʨʝʞʫʚʘˁʝ ʢʘʢʦ ʩʦʩʝʜʥʠ ʧʨʝʢʫʛʨʘʥʠʯʥʠ ʦʧʰʪʠʥʠ.  

ʇʦʪʪʠʢʦʪ ʟʘ ʠʜʝʿʘʪʘ ʥʘ ʧʨʦʝʢʪʦʪ ʝ ʰʪʦ ʚʦ ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ 

ʉʠʤʠʪʣʠ, ʠʤʘ ʦʛʨʘʥʠʯʝʥʠ ʧʨʠʨʦʜʥʠ ʨʝʩʫʨʩʠ ʢʦʠ ʩʝ ʥʘ ʫʜʘʨ ʥʘ ʨʘʟʣʠʯʥʠ ʧʨʠʨʦʜʥʠ ʨʠ-

ʟʠʮʠ. ɻʦʣʝʤʠʪʝ ʰʫʤʩʢʠ ʧʦʞʘʨʠ ʚʦ 2007 ʛʦʜʠʥʘ, ʦʛʦʣʠʿʘ ʟʥʘʯʠʪʝʣʥʠ ʧʦʚʨʰʠʥʠ, ʧʨʝʜʠʟ-

ʚʠʢʘʘ ʩʠʣʥʘ ʝʨʦʟʠʿʘ ʩʦ ʛʫʙʝˁʝ ʥʘ ʢʚʘʣʠʪʝʪʥʘ ʧʦʯʚʘ ʠ ʥʝʛʘʪʠʚʥʠ ʧʦʩʣʝʜʠʮʠ ʚʨʟ ʞʠʚʦʪ-

ʥʘʪʘ ʩʨʝʜʠʥʘ ʥʘ ʇʝʭʯʝʚʦ ʠ ʩʦʩʝʜʥʠʪʝ ʦʧʰʪʠʥʠ. ʇʨʦʛʥʦʟʠʪʝ ʩʝ ʜʝʢʘ ʚʦ ʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ 

ʠ ʜʝʮʝʥʠʠ, ʧʦʨʘʜʠ ʛʣʦʙʘʣʥʦʪʦ ʟʘʪʦʧʣʫʚʘˁʝ ʦʧʘʩʥʦʩʪʘ ʦʜ ʧʦʞʘʨʠ ˃ʝ ʩʝ ʟʛʦʣʝʤʫʚʘ. ɼʦʣ-

ʛʦʪʨʘʿʥʠʪʝ ʚʨʥʝʞʠ ʧʘʢ ʚʦ 2010 ʛʦʜʠʥʘ ʘʢʪʠʚʠʨʘʘ ʤʥʦʛʫ ʩʣʝʯʠʰʪʘ ʚʦ ʦʙʣʘʩʪʘ, ʘ ʎʨʥʠʯ-

ʢʦʪʦ ʩʚʣʝʯʠʰʪʝ ʠ ʥʝʢʦʠ ʜʨʫʛʠ ʤʦʞʝ ʜʘ ʙʠʜʘʪ ʤʥʦʛʫ ʨʠʟʠʯʥʠ ʠ ʦʧʘʩʥʠ. ʆʧʰʪʠʥʘʪʘ ʇʝ-

ʭʯʝʚʦ ʥʝʤʘ ʩʦʦʜʚʝʪʥʘ ɻʀʉ ʙʘʟʘ, ʥʠʪʫ ʟʘ ʨʝʩʫʨʩʠʪʝ, ʥʠʪʫ ʟʘ ʧʦʪʝʥʮʠʿʘʣʥʠʪʝ ʨʠʟʠʮʠ ʩʦ 

ʢʦʠ ʙʠ ʤʦʞʝʣʝ ʧʦʣʝʩʥʦ ʜʘ ʩʝ ʩʧʨʘʚʘʪ. ɺʦ ʥʘʿʛʦʣʝʤ ʜʝʣ ʦʜ ɽʚʨʦʧʩʢʠʪʝ, ʧʘ ʠ ɹʘʣʢʘʥʩʢʠʪʝ 

ʜʨʞʘʚʠ, ʦʧʰʪʠʥʠʪʝ ʩʝ ʦʙʚʨʟʘʥʠ ʜʘ ʠʟʛʦʪʚʘʪ ʢʘʪʘʩʪʘʨ ʥʘ ʟʘʛʨʦʟʝʥʠ ʧʦʜʨʘʯʿʘ ʦʜ ʝʨʦʟʠʿʘ, 

ʧʦʧʣʘʚʠ, ʩʚʣʝʯʠʰʪʘ, ʦʜʨʦʥʠ, ʧʦʞʘʨʠ ʠ ʜʨʫʛʠ ʥʝʧʦʛʦʜʠ. ʊʦʘ ʝ ʧʦʣʠʪʠʢʘ ʠ ʥʘ ɽʚʨʦʧʩʢʘ-

ʪʘ ʋʥʠʿʘ. ɺʦ ʉʨʙʠʿʘ, ʍʨʚʘʪʩʢʘ, ʉʣʦʚʝʥʠʿʘ, ʩʦ ʜʨʞʘʚʥʠʦʪ ʧʨʦʩʪʦʨʝʥ ʧʣʘʥ, ʩʝʢʦʿʘ ʦʧʰʪʠ-

ʥʘ ʤʦʨʘ ʜʘ ʠʟʛʦʪʚʠ ʢʘʪʘʩʪʘʨ ʥʘ ʧʨʠʨʦʜʥʠ ʨʠʟʠʮʠ. ɺʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʰʪʝʪʠʪʝ 

ʦʜ ʧʨʠʨʦʜʥʠʪʝ ʥʝʧʦʛʦʜʠ ʩʝ ʧʨʦʮʝʥʫʚʘʘʪ ʥʘ ʧʦʚʝ˃ʝ ʤʠʣʠʦʥʠ ʝʚʨʘ ʛʦʜʠʰʥʦ. ɽʨʦʟʠʿʘ ʫʩ-

ʣʦʚʫʚʘ ʛʫʙʝˁʝ ʥʘ ʦʛʨʦʤʥʠ ʧʣʦʜʥʠ ʧʦʚʨʰʠʥʠ, ʥʘʤʘʣʝʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʜʨ. ʉʚʣʝʯʠʪhʘ-

ʪʘ ʜʦʚʝʜʫʚʘʘʪ ʜʦ ʧʨʝʢʠʥʠ ʥʘ ʩʦʦʙʨʘ˃ʘʿʦʪ, ʦʰʪʝʪʫʚʘˁʘ ʥʘ ʦʙʿʝʢʪʠ, ʧʘ ʠ ʯʦʚʝʯʢʠ ʞʨʪʚʠ. 

ʉʦ ʢʣʠʤʘʪʩʢʠʪʝ ʧʨʦʤʝʥʠ, ʧʦʞʘʨʠʪʝ ʩʝ ʧʦʯʝʩʪʠ, ʧʦʛʦʣʝʤʠ ʠ ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʦʛʨʦʤʥʠ 

ʰʪʝʪʠ. ɺʦ ʧʨʦʣʝʪ ʠ ʝʩʝʥ ʧʦʧʣʘʚʠʪʝ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʩʦ ʢʘʪʘʩʪʨʦʬʘʣʥʠ ʧʦʩʣʝʜʠʮʠ, ʘ ʚʦ 

ʣʝʪʦ ʩʫʰʠʪʝ ʛʦ ʫʥʠʰʪʫʚʘʘʪ ʟʝʤʿʦʜʝʣʩʢʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʚʦʜʘʪ ʢʦʥ ʚʦʜʦʩʪʦʧʘʥʩʢʠ 

ʧʨʦʙʣʝʤʠ ʠ ʩʣ.  

ʀʥʘʢʫ, ʧʨʠʨʦʜʥʠ ʥʝʧʦʛʦʜʠ ʩʝ ʧʦʿʘʚʠ ʥʘ ʥʘʨʫʰʫʚʘˁʝ ʥʘ ʩʪʘʙʠʣʥʦʩʪʘ ʥʘ ʧʨʠʨʦʜ-

ʥʠʪʝ ʩʠʩʪʝʤʠ ʩʦ ʜʝʿʩʪʚʦ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʧʨʦʮʝʩʠ, ʚʦ ʧʦʩʣʝʜʥʦ ʚʨʝʤʝ ʟʥʘʯʠʪʝʣʥʦ ʤʦʜʠ-

ʬʠʮʠʨʘʥʠ ʩʦ ʘʥʪʨʦʧʦʛʝʥʠ ʚʣʠʿʘʥʠʿʘ. ɼʦʢʦʣʢʫ ʥʘʥʝʩʘʪ ʛʦʣʝʤʠ ʰʪʝʪʠ, ʧʨʠʨʦʜʥʠʪʝ ʥʝʧʦ-



4 
 

ʛʦʜʠ ʩʝ ʥʘʨʝʢʫʚʘʘʪ ʧʨʠʨʦʜʥʠ ʢʘʪʘʩʪʨʦʬʠ. ʇʦʜ ʧʨʠʨʦʜʥʠ ʥʝʧʦʛʦʜʠ ʩʝ ʧʦʜʨʘʟʙʠʨʘʘʪ 

ʟʝʤʿʦʪʨʝʩʠ, ʧʦʧʣʘʚʠ, ʧʦʨʦʠ, ʘʪʤʦʩʚʝʨʩʢʠ ʥʝʧʦʛʦʜʠ, ʩʫʰʠ, ʩʥʝʞʥʠ ʥʘʥʦʩʠ, ʣʘʚʠʥʠ, ʥʘ-

ʪʨʫʧʫʚʘˁʝ ʥʘ ʤʨʘʟ ʥʘ ʚʦʜʦʪʝʢ, ʦʜʨʦʥʠ, ʣʠʟʛʘˁʝ ʥʘ ʟʝʤʿʠʰʪʝʪʦ ʠ ʧʦʞʘʨʠ. ʉʝʢʦʿʘ ʦʙʣʘʩʪ 

ʥʘ ʟʝʤʿʠʥʘʪʘ ʧʦʚʨʰʠʥʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʢʦʤʧʝʢʩʦʪ ʥʘ ʬʠʟʠʯʢʦ ʛʝʦʛʨʘʬʩʢʠʪʝ ʫʩʣʦʚʠ 

ʠʤʘ ʩʚʦʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʠ ʧʨʠʨʦʜʥʠ ʧʨʝʜʠʩʧʦʟʠʮʠʠ ʟʘ ʦʜʨʝʜʝʥʠ ʧʦʿʘʚʠ ʠ ʧʨʦʮʝʩʠ,ʘ ʩʦ 

ʪʦʘ ʠ ʟʘ ʦʜʨʝʜʝʥʠ ʚʠʜʦʚʠ ʥʘ ʧʨʠʨʦʜʥʠ ʥʝʧʦʛʦʜʠ. ʉʠʪʝ ʧʨʠʨʦʜʥʠ ʥʝʧʦʛʦʜʠ ʙʝʟ ʦʛʣʝʜ ʥʘ 

ʛʦʣʝʤʠʪʝ ʩʫʰʪʠʥʩʢʠ ʨʘʟʣʠʢʠ ʠʤʘʘʪ ʥʝʢʦʠ ʟʘʝʜʥʠʯʢʠ ʩʚʦʿʩʪʚʘ ʠ ʪʦʘ:  

¶ ʧʨʦʩʪʦʨʥʘ ʦʜʨʝʜʝʥʦʩʪ (ʩʝ ʧʦʿʘʚʫʚʘʘʪ ʠ ʥʘʩʪʘʥʫʚʘʘʪ ʥʘ ʦʜʨʝʜʝʥʦ ʤʝʩʪʦ, ʘ ʥʠʚʥʠ-

ʪʝ ʧʦʩʣʝʜʠʮʠ ʩʝ ʤʘʥʠʬʝʩʠʨʘʘʪ ʥʘ ʧʦʤʘʣʘ ʠʣʠ ʧʦʛʦʣʝʤʘ ʧʦʚʨʰʠʥʘ),  

¶ ʚʨʝʤʝʥʩʢʘ ʦʜʨʝʜʝʥʦʩʪ (ʤʦʞʘʪ ʜʘ ʪʨʘʘʪ ʦʜ ʥʝʢʦʣʢʫ ʩʝʢʫʥʜʠ ʠʣʠ ʤʠʥʫʪʠ ʜʦ ʥʝ-

ʢʦʣʢʫ ʜʝʥʘ ʠʣʠ ʤʝʩʝʮʠ),  

¶ ʦʜʨʝʜʝʥʘ ʟʘʯʝʩʪʝʥʦʩʪ (ʧʝʨʠʦʜʠʯʥʦ ʤʦʞʘʪ ʜʘ ʩʝ ʧʦʿʘʚʫʚʘʘʪ),  

¶ ʧʦʩʣʝʜʠʮʠ (ʟʘʚʠʩʘʪ ʦʜ ʩʠʣʠʥʘʪʘ, ʟʘʯʝʩʪʝʥʦʩʪʘ ʠ ʪʨʘʝˁʝʪʦ ʥʘ ʥʝʧʦʛʦʜʘʪʘ).   

ʇʦʩʪʦʿʘʪ ʨʘʟʣʠʯʥʠ ʢʣʘʩʠʬʠʢʘʮʠʠ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʥʝʧʦʛʦʜʠ ʚʦ ʦʜʥʦʩ ʥʘ ʧʨʠʯʠʥʘ-

ʪʘ ʟʘ ʥʠʚʥʦʪʦ ʥʘʩʪʘʥʫʚʘˁʝ, ʧʦʪʦʘ ʩʨʝʜʠʥʘʪʘ ʢʘʜʝ ʩʝ ʿʘʚʫʚʘʘʪ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʧʨʝʜʠʟʚʠ-

ʢʘʥʠʪʝ ʰʪʝʪʠ, ʜʦʣʞʠʥʘʪʘ ʥʘ ʪʨʘʝˁʝʪʦ ʠ ʜʨʫʛʠ ʬʘʢʪʦʨʠ. ʅʘ ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʈʝʧʫʙʣʠʢʘ 

ʄʘʢʝʜʦʥʠʿʘ ʢʘʢʦ ʥʘʿʚʘʞʥʠ ʧʦʪʝʥʮʠʿʘʣʥʠ ʥʝʧʦʛʦʜʠ ʩʝ ʠʟʜʚʦʿʫʚʘʘʪ: ʟʝʤʿʦʪʨʝʩʠ, ʩʚʣʝʯʠ-

ʰʪʘ, ʦʜʨʦʥʠ, ʧʦʧʣʘʚʠ, ʧʨʝʪʝʨʘʥʘ ʝʨʦʟʠʿʘ, ʩʫʰʠʪʝ, ʚʨʝʤʝʥʩʢʠʪʝ ʥʝʧʦʛʦʜʠ ʠ ʧʦʞʘʨʠʪʝ. 

ʉʠʪʝ ʦʚʠʝ ʧʦʿʘʚʠ ʩʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʠ ʟʘ ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ. ʅʝʢʦʠ ʩʝ 

ʿʘʚʫʚʘʘʪ ʨʝʯʠʩʠ ʩʝʢʦʿʘ ʛʦʜʠʥʘ, ʘ ʜʨʫʛʠ ʤʥʦʛʫ ʧʦʨʝʪʢʦ (ʟʝʤʿʦʪʨʝʩʠ). ʀʩʪʦ ʪʘʢʘ, ʥʝʢʦʠ 

ʥʝʧʦʛʦʜʠ ʤʦʞʝ ʜʘ ʧʨʝʜʠʟʚʠʢʘʘʪ ʟʥʘʯʠʪʝʣʥʠ ʰʪʝʪʠ ʠ ʧʦʩʣʝʜʠʮʠ ʚʦ ʧʨʦʩʪʦʨʦʪ. ɺʦ ʪʘʘ 

ʩʤʠʩʣʘ ʧʨʦʩʪʦʨʥʘʪʘ ʜʠʩʪʨʠʙʫʮʠʿʘ ʥʘ ʥʝʧʦʛʦʜʠʪʝ ʧʨʝʪʩʪʘʚʫʚʘ ʧʨʚ ʯʝʢʦʨ ʚʦ ʧʨʘʚʠʣʥʦ 

ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʩʘʤʠʪʝ ʥʝʧʦʛʦʜʠ ʠ ʩʧʨʝʯʫʚʘˁʝ ʥʘ ʥʠʚʥʠʪʝ ʧʦʩʣʝʜʠʮʠ. ɿʘ ʪʘʘ ʮʝʣ ʚʦ ʦʚʦʿ 

ʧʨʦʝʢʪ ʩʝ ʨʘʟʨʘʙʦʪʝʥʠ ʧʦʟʥʘʯʘʿʥʠʪʝ ʠ ʧʦʯʝʩʪʠʪʝ ʧʦʪʝʥʮʠʿʘʣʥʠ ʧʨʠʨʦʜʥʠ ʥʝʧʦʛʦʜʠ ʢʦʠ 

ʩʝ ʿʘʚʫʚʘʘʪ ʥʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ ʠ ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʦʜʨʝʜʝʥʠ ʰʪʝʪʠ. ʆʜ 

ʥʝʧʦʛʦʜʠʪʝ ʢʦʠ ʚʦ ʥʘʿʛʦʣʝʤ ʜʝʣ ʩʝ ʘʥʪʨʦʧʦʛʝʥʦ ʧʨʝʜʠʟʚʠʢʘʥʠ, ʟʘ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ 

ʉʠʤʠʪʣʠ ʩʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ: ʧʨʝʪʝʨʘʥʘʪʘ ʝʨʦʟʠʿʘ ʠ ʘʢʫʤʫʣʘʮʠʿʘ ʥʘ ʥʘʥʦʩ ʚʦ ʥʠʟʚʦʜ-

ʥʠʪʝ ʜʝʣʦʚʠ, ʥʘʛʣʠ ʧʦʧʣʘʚʠ, ʧʦʿʘʚʘ ʥʘ ʩʚʣʝʯʠʰʪʘ, ʦʜʨʦʥʠ ʠ ʧʦʞʘʨʠ. ʊʫʢʘ ʩʧʘʺʘʘʪ ʠ ʯʝ-

ʩʪʠʪʝ ʥʦ ʢʨʘʪʢʦʪʨʘʿʥʦ ʩʫʰʠ, ʘ ʢʘʢʦ ʟʥʘʯʘʝʥ ʧʦʪʝʥʮʠʿʘʣʝʥ ʛʝʦʭʘʟʘʨʜ ʩʝ ʟʝʤʿʦʪʨʝʩʠʪʝ. 
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2. ɻʃɸɺʅʀ ʎɽʃʀ ʅɸ ʇʈʆɽʂʊʆʊ 

 

ɻʣʘʚʥʠʪʝ ʠ ʩʧʝʮʠʬʠʯʥʠʪʝ ʮʝʣʠ ʧʦʩʪʘʚʝʥʠ ʩʦ ʧʨʦʝʢʪʦʪ Ăɿʘʝʜʥʠʯʢʠ ʠʩʪʨʘʞʫʚʘˁʘ 

ʩʦ ʮʝʣ ʘʧʣʠʢʘʪʠʚʥʘ ʧʨʠʤʝʥʘ ʚʦ ʟʘʯʫʚʘˁʝ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʨʝʩʫʨʩʠ ʠ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪ-

ʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʧʦʛʨʘʥʠʯʥʠʦʪ ʨʝʛʠʦʥ ʤʝʺʫ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ (ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠ-

ʿʘ) ʠ ʉʠʤʠʪʣʠ (ʈʝʧʫʙʣʠʢʘ ɹʫʛʘʨʠʿʘ)ñ ʩʝ:  

¶ ɼʘ ʩʝ ʢʨʝʠʨʘ ɻʀʉ ʩʠʩʪʝʤ ʩʦ ʜʝʪʘʣʥʘ ʛʝʦ-ʙʘʟʘ ʥʘ ʧʦʜʘʪʦʮʠ (ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʨʘʩʧʦʣʦ-

ʞʠʚʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ, ʣʠʪʝʨʘʪʫʨʘ, ʝʢʩʧʝʨʪʩʢʠ ʩʦʟʥʘʥʠʿʘ) ʥʘ ʦʩʥʦʚʥʠʪʝ ʧʨʠʨʦʜʥʠ 

ʨʝʩʫʨʩʠ ʚʦ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ (ʛʝʦʣʦʛʠʿʘ, ʧʦʯʚʠ, ʚʦʜʘ, ʰʫʤʠ). ɻʀʉ 

ʩʠʩʪʝʤʦʪ ʜʘ ʝ ʢʦʤʧʘʪʠʙʠʣʝʥ ʟʘ ʜʚʝʪʝ ʦʧʰʪʠʥʠ, ʩʦ ʰʪʦ ˃ʝ ʩʝ ʜʦʙʠʝ ʙʨʟ ʠ ʝʜʥʦʩʪʘʚʝʥ 

ʫʚʠʜ ʚʦ ʧʨʠʨʦʜʥʠʪʝ ʨʝʩʫʨʩʠ ʩʦ ʢʦʠ ʨʘʩʧʦʣʘʛʘʘʪ. ɻʀʉ ʘʧʣʠʢʘʮʠʿʘʪʘ ʜʘ ʝ ʢʦʨʠʩʥʘ ʟʘ 

ʜʚʝʪʝ ʦʧʰʪʠʥʠ ʟʘ ʨʘʟʥʠ ʧʣʘʥʩʢʦ-ʨʘʟʚʦʿʥʠ ʮʝʣʠ, ʘʥʘʣʠʟʠ ʠ ʤʝʺʫʩʝʙʥʘ ʩʦʨʘʙʦʪʢʘ. 

¶ ɼʘ ʩʝ ʚʥʝʩʘʪ ʠ ʤʘʧʠʨʘʘʪ ʚʦ ɻʀʉ ʩʠʪʝ ʧʦʪʝʥʮʠʿʘʣʥʦ ʨʠʟʠʯʥʠ ʧʦʿʘʚʠ ʠ ʧʦʜʨʘʯʿʘ (ʚʨʟ 

ʦʩʥʦʚʘ ʥʘ ʧʦʪʨʝʙʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ, ʣʠʪʝʨʘʪʫʨʘ, ʪʝʨʝʥʩʢʠ ʝʢʩʧʝʨʪʩʢʠ ʩʦʟʥʘʥʠʿʘ), 

ʢʦʠ ʩʝ ʧʦʚʨʟʘʥʠ ʩʦ ʥʘʚʝʜʝʥʠʪʝ ʧʨʠʨʦʜʥʠ ʨʝʩʫʨʩʠ ʠ ʤʦʞʘʪ ʜʘ ʧʨʝʜʠʟʚʠʢʘʘʪ ʠʣʠ ʚʝ-

˃ʝ ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʰʪʝʪʠ ʠʣʠ ʥʝʛʘʪʠʚʥʠ ʧʦʩʣʝʜʠʮʠ ʚʦ ʜʚʝʪʝ ʦʧʰʪʠʥʠ: ʧʨʝʪʝʨʘʥʘ 

ʝʨʦʟʠʿʘ, ʩʚʣʝʯʠʰʪʘ, ʧʦʧʣʘʚʠ, ʰʫʤʩʢʠ ʧʦʞʘʨʠ. ɿʘ ʦʚʘʘ ʮʝʣ, ʜʘ ʩʝ ʚʥʝʩʘʪ ʠ ʜʠʛʠʪʘʣʠ-

ʟʠʨʘʘʪ ʩʦʦʜʚʝʪʥʠ ʣʝʝʨʠ ʠ ʩʘʪʝʣʠʪʩʢʠ ʩʥʠʤʢʠ ʥʘ ʦʙʣʘʩʪʘ. 

¶ ɼʘ ʩʝ ʦʚʦʟʤʦʞʠ ʢʦʦʨʜʠʥʠʨʘʥ ɻʀʉ ʤʦʥʠʪʦʨʠʥʛ ʚʦ ʜʚʝʪʝ ʦʧʰʪʠʥʠ ʥʘ ʨʝʩʫʨʩʠʪʝ ʠ ʥʘ 

ʨʠʟʠʮʠʪʝ ʩʦ ʩʦʦʜʚʝʪʥʦ ʚʥʝʩʫʚʘˁʝ ʥʘ ʥʘʩʪʘʥʘʪʠʪʝ ʧʨʦʤʝʥʠ, ʥʘʚʨʝʤʝʥʦ ʨʝʘʛʠʨʘˁʝ, 

ʧʨʦʮʝʥʢʘ ʥʘ ʟʘʛʨʦʟʝʥʦʩʪʘ (ʥʘ ʧʨʠʤʝʨ ʦʜ ʧʦʧʣʘʚʘ, ʰʫʤʩʢʠ ʧʦʞʘʨ, ʧʦʿʘʚʘ ʥʘ ʩʚʣʝʯʠ-

ʪhʝ ʠ ʩʣʠʯʥʦ) ʠ ʥʘʚʨʝʤʝʥʦ ʧʨʝʟʝʤʘˁʝ ʥʘ ʘʢʮʠʿʘ. ʎʝʣʪʘ ʤʦʞʝ ʜʘ ʩʝ ʩʧʨʦʚʝʜʝ ʧʨʝʢʫ 

ʩʦʦʜʚʝʪʝʥ ʥʘʙˀʫʜʫʚʘʯʢʠ, ʪʝʨʝʥʩʢʠ ʠ ʩʘʪʝʣʠʪʩʢʠ ʤʦʥʠʪʦʨʠʥʛ ʚʦ ʨʝʘʣʥʦ ʚʨʝʤʝ (ʥʘ 

ʧʨʠʤʝʨ ʧʨʘʚʝʮ ʠ ʦʙʝʤ ʥʘ ʰʠʨʝˁʝ ʥʘ ʰʫʤʩʢʠ ʧʦʞʘʨ, ʤʦʞʥʠ ʘʢʪʠʚʠʨʘˁʘ ʥʘ ʩʚʣʝ-

ʯʠʰʪʘ ʧʦ ʧʝʨʠʦʜ ʥʘ ʚʨʥʝʞʠ, ʜʝʣʥʠʮʠ ʦʜ ʚʦʜʦʪʝʮʠ ʧʦʜ ʨʠʟʠʢ ʦʜ ʧʦʧʣʘʚʠ ʠ ʩʣʠʯʥʦ). 

¶ ɼʘ ʩʝ ʦʙʫʯʘʪ ʣʫʺʝ ʢʦʠ ʩʝ ʚʦ ʤʦʞʥʦʩʪ ʜʘ ʨʘʙʦʪʘʪ ʥʘ ʢʨʝʠʨʘʥʠʦʪ ɻʀʉ ʩʠʩʪʝʤ, ʜʘ ʛʠ 

ʢʦʨʠʩʪʘʪ ʠ ʥʘʜʦʧʦʣʥʫʚʘʘʪ ʛʝʦ-ʧʦʜʘʪʦʮʠʪʝ ʚʦ ʩʠʩʪʝʤʦʪ ʩʦ ʮʝʣ ʧʝʨʤʘʥʝʥʪʥʦ ʘʞʫʨʠ-

ʨʘˁʝ. 

¶ ʇʨʝʢʫ ʧʨʦʝʢʪʦʪ ʜʘ ʩʝ ʚʦʩʧʦʩʪʘʚʠ ʙʣʠʩʢʘ ʩʦʨʘʙʦʪʢʘ ʤʝʺʫ ʜʚʝʪʝ ʧʦʛʨʘʥʠʯʥʠ ʦʧʰʪʠ-

ʥʠ ʠ ʜʘ ʩʝ ʨʘʟʤʝʥʘʪ ʠʩʢʫʩʪʚʘ ʚʦ ʢʦʨʠʩʪʝˁʝʪʦ ʠ ʟʘʰʪʠʪʘʪʘ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʨʝʩʫʨʩʠ. 

¶ ɼʘ ʩʝ ʧʦʩʪʘʚʠ ʨʘʤʢʘ ʟʘ ʩʣʠʯʥʘ ʩʦʨʘʙʦʪʢʘ ʠ ʧʦʚʨʟʫʚʘˁʝ ʥʘ ʜʨʫʛʠʪʝ ʦʧʰʪʠʥʠ ʚʦ ʦʜ-

ʥʦʩ ʥʘ ʧʦʪʨʝʙʠʪʝ ʠ ʫʩʣʦʚʠʪʝ ʢʦʠ ʜʦʘʺʘʘʪ, ʘ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʝʚʨʦʧʩʢʠʪʝ ʧʦʣʠʪʠʢʠ. 
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3. ʄɽʊʆɼʆʃʆɻʀɱɸ 

 

ʇʦʨʘʜʠ ʩʘʤʘʪʘ ʧʨʠʨʦʜʘ ʥʘ ʨʘʙʦʪʝʥʘʪʘ ʧʨʦʙʣʝʤʘʪʠʢʘ, ʚʦ ʧʨʦʝʢʪʦʪ Ăɿʘʝʜʥʠʯʢʠ 

ʠʩʪʨʘʞʫʚʘˁʘ ʩʦ ʮʝʣ ʘʧʣʠʢʘʪʠʚʥʘ ʧʨʠʤʝʥʘ ʚʦ ʟʘʯʫʚʘˁʝ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʨʝʩʫʨʩʠ ʠ ʟʘ-

ʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʧʦʛʨʘʥʠʯʥʠʦʪ ʨʝʛʠʦʥ ʤʝʺʫ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ (ʈʝʧʫ-

ʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ) ʠ ʉʠʤʠʪʣʠ (ʈʝʧʫʙʣʠʢʘ ɹʫʛʘʨʠʿʘ)ñ ʝ ʢʦʨʠʩʪʝʥʘ ʧʦʩʝʙʥʘ ʤʝʪʦʜʦʣʦʛʠ-

ʿʘ. ʀʩʪʘʪʘ ʩʝ ʩʦʩʪʦʠ ʚʦ ʧʦʚʝ˃ʝ ʣʦʛʠʯʥʦ ʧʦʚʨʟʘʥʠ, ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʘʢʪʠʚʥʦʩʪʠ ʠ ʪʦʘ:  

1. ʀʥʠʮʠʿʘʮʠʿʘ ʠ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʧʨʦʝʢʪʦʪ; 

2. ʈʘʟʚʦʿ ʥʘ ʤʝʪʦʜʦʣʦʛʠʿʘ ʠ ʪʝʭʥʦʣʦʛʠʿʘ ʟʘ ʚʦʩʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʟʘʝʜʥʠʯʢʘ ʛʝʦʜʘʪʘ ʙʘʟʘ 

ʚʦ ɻʀʉ; 

3. ʉʦʙʠʨʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠ, ʧʨʝʛʣʝʜ ʠ ʜʠʛʠʪʘʣʠʟʘʮʠʿʘ ʥʘ ʨʝʣʝʚʘʥʪʥʠ ʩʦʙʨʘʥʠ ʧʦʜʘʪʦʮʠ 

ʟʘ ʧʨʠʨʦʜʥʠ ʨʝʩʫʨʩʠ ʠ ʧʦʪʝʥʮʠʿʘʣʥʠ ʨʠʟʠʯʥʠ ʧʦʜʨʘʯʿʘ; 

4. ʋʪʚʨʜʫʚʘˁʝ, ʜʠʛʠʪʘʣʠʟʘʮʠʿʘ ʠ ɻʀʉ-ʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʨʝʩʫʨʩʠ ʚʦ ʦʧʰʪʠ-

ʥʘ ʇʝʭʯʝʚʦ ʠ ʪʦʘ: ʛʝʦʣʦʰʢʠ, ʨʝʣʿʝʬʥʠ, ʢʣʠʤʘʪʩʢʠ, ʚʦʜʥʠ, ʚʝʛʝʪʘʮʠʩʢʠ-ʰʫʤʩʢʠ ʠ 

ʧʦʯʚʝʥʠ; 

5. ɻʀʉ ʤʦʜʝʣʠʨʘˁʝ ʥʘ ʧʦʪʝʥʮʠʿʘʣʥʦ ʭʘʟʘʨʜʥʠ ʦʙʣʘʩʪʠ ʠ ʧʨʦʮʝʩʠ; 

6. ʊʝʨʝʥʩʢʘ ʧʨʦʮʝʥʢʘ ʠ ʝʚʘʣʫʘʮʠʿʘ ʥʘ ɻʀʉ ʤʦʜʝʣʠʪʝ; 

7. ɽʜʫʢʘʪʠʚʥʠ ʩʝʤʠʥʘʨʠ ʟʘ ʢʦʨʠʩʪʝˁʝ ʠ ʦʜʨʞʫʚʘˁʝ ʥʘ ɻʀʉ ʥʘ ʧʨʠʨʦʜʥʠ ʨʝʩʫʨʩʠ ʠ 

ʭʘʟʘʨʜʥʠ ʦʙʣʘʩʪʠ ʠ ʬʠʥʘʣʥʘ ʢʦʥʬʝʨʝʥʮʠʿʘ; 

8. ʀʟʨʘʙʦʪʢʘ ʥʘ ʠʟʚʝʰʪʘʠ. 

 

ɿʘ ʨʝʘʣʠʟʘʮʠʿʘ ʥʘ ʪʘʢʚʘʪʘ ʩʝʦʧʬʘʪʥʘ ʠ ʩʣʦʞʝʥʘ ʤʝʪʦʜʦʣʦʛʠʿʘ, ʘ ʩʦ ʮʝʣ ʜʦʙʠʚʘˁʝ 

ʥʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠ ʨʝʟʫʣʪʘʪʠ ʠ ʤʦʜʝʣʠ, ʢʦʨʠʩʪʝʥʠ ʩʝ ʩʦʦʜʚʝʪʥʠ, ʩʦʚʨʝʤʝʥʠ ʠ ʨʝʧʨʝ-

ʟʝʥʪʘʪʠʚʥʠ ʠʟʚʦʨʠ ʥʘ ʧʦʜʘʪʦʮʠ. ʊʦʘ ʩʝ: 

¶ ɼʠʛʠʪʘʣʥʘ ʪʦʧʦʛʨʘʬʩʢʘ ʢʘʨʪʘ ʦʜ ɸʂʅ (ɸʛʝʥʮʠʿʘ ʟʘ ʢʘʪʘʩʪʘʨ ʥʘ ʥʝʜʚʠʞʥʦʩʪʠ) ʥʘ ʈʝ-

ʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʚʦ ʨʘʟʤʝʨ 1:25.000, ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʦ 20-ʤʝʪʘʨʩʢʠʦʪ ʜʠʛʠʪʘʣʝʥ 

ʤʦʜʝʣ ʥʘ ʨʝʣʿʝʬʦʪ, ʨʝʯʥʘʪʘ, ʧʘʪʥʘʪʘ, ʥʘʩʝʣʙʠʥʩʢʘʪʘ ʤʨʝʞʘ ʠ ʜʨʫʛʠ ʝʣʝʤʝʥʪʠ. ɿʘ ʧʨʦ-

ʝʢʪʦʪ, ʦʜ ʦʩʦʙʝʥʦ ʟʥʘʯʝˁʝ ʙʝʰʝ ʢʦʨʠʩʪʝˁʝ ʥʘ ʢʚʘʣʠʪʝʪʝʥ ʜʠʛʠʪʘʣʝʥ ʤʦʜʝʣ ʥʘ ʨʝʣʿʝ-

ʬʦʪ, ʘ 20 m ɼɽʄ ʦʜ ɸʂʅ ʚʦ ʪʘʘ ʩʤʠʩʣʘ ʝ ʜʦʙʨʦ ʨʝʰʝʥʠʝ; 

¶ ʆʩʥʦʚʥʘ ʛʝʦʣʦʰʢʘ ʢʘʨʪʘ (ʆɻʂ) 1:100.000 ʣʠʩʪ ɼʝʣʯʝʚʦ ʠ ʪʦʣʢʫʚʘʯ ʟʘ ʠʩʪʘʪʘ, ʢʦʿʘ ʝ 

ʜʠʛʠʪʘʣʠʟʠʨʘʥʘ ʠ ʨʘʩʪʝʨʠʟʠʨʘʥʘ (1974); 

¶ ʆʩʥʦʚʥʘ ʛʝʦʣʦʰʢʘ ʢʘʨʪʘ (ʆɻʂ) 1:50.000 ʠ ʪʦʣʢʫʚʘʯ ʟʘ ʥʝʘ, ʣʠʩʪ ɼʝʣʯʝʚʦ D (2009); 

¶ ʀʥʞʝʥʝʨʩʢʦ-ʛʝʦʣʦʰʢʘ ʢʘʨʪʘ ʥʘ ʉʈʄ, 1977 ʛʦʜʠʥʘ; 
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¶ ʊʦʧʦʛʨʘʬʩʢʠ ʢʘʨʪʠ ʚʦ ʨʘʟʤʝʨ 1:100.000 ʠ 1:25.000 ʟʘ ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʇʝʭʯʝʚʦ; 

¶ CORINE Land Cover, ʨʘʩʪʝʨʩʢʠ ʤʦʜʝʣ ʥʘ ʧʦʢʨʦʚʥʦʩʪ ʥʘ ʟʝʤʿʠʰʪʝʪʦ, ʩʦʩʪʦʿʙʘ 2006 

ʛʦʜʠʥʘ. ʇʦʨʘʜʠ ʤʦʞʥʠʪʝ ʦʪʩʪʘʧʫʚʘˁʘ, ʠʟʚʨʰʝʥʘ ʝ ʜʝʪʘʣʥʘ ʧʨʦʚʝʨʢʘ ʥʘ ʤʦʜʝʣʦʪ; 

¶ ʉʘʪʝʣʠʪʩʢʠ ʩʥʠʤʢʠ ʦʜ ʩʝʨʠʿʘʪʘ Landsat MS, TM ETM+, 1975-2012 ʛʦʜʠʥʘ; 

¶ ʉʘʪʝʣʠʪʩʢʠ ʩʥʠʤʢʠ ʚʦ ʚʠʩʦʢʘ ʨʝʟʦʣʫʮʠʿʘ ʦʜ Google Earth, ʦʩʦʙʝʥʦ ʜʝʣʦʪ ʩʦ ʠʩʪʦʨʠ-

ʩʢʠ ʧʨʝʛʣʝʜ ʥʘ ʩʥʠʤʢʠʪʝ, ʟʘ ʦʚʦʿ ʧʨʦʩʪʦʨ ʜʦʩʪʘʧʥʠ ʦʜ 2006 ʛʦʜʠʥʘ; 

¶ ɼʝʪʘʣʥʘ ʧʦʯʚʝʥʘ ʢʘʨʪʘ ʥʘ ʦʙʣʘʩʪʘ ʦʜ ʤʦʥʦʛʨʘʬʠʿʘʪʘ ʄʘʣʝʰ ʠ ʇʠʿʘʥʝʮ, ʠʟʜʘʥʠʝ ʥʘ 

ʄɸʅʋ 1984 ʛʦʜʠʥʘ ʠ ʜʨʫʛʠ. 

ɺʦ ʠʩʪʨʘʞʫʚʘˁʘʪʘ ʩʝ ʢʦʨʠʩʪʝʥʠ ʧʦʚʝ˃ʝ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ, ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʧʦʪʨʝ-

ʙʠʪʝ ʠ ʬʘʟʠʪʝ ʥʘ ʧʨʦʝʢʪʦʪ. ʉʝʧʘʢ, ʩʠʪʝ ʤʝʪʦʜʠ ʧʨʠʧʘʺʘʘʪ ʥʘ ʥʝʢʦʣʢʫ ʛʨʫʧʠ ʠ ʪʦʘ: 

ʄʝʪʦʜ ʥʘ ʪʝʨʝʥʩʢʠ ʠʩʪʨʘʞʫʚʘˁʘ. ʆʚʦʿ ʤʝʪʦʜ ʝ ʢʦʨʠʩʪʝʥ ʦʜ ʩʘʤʠʦʪ ʧʦʯʝʪʦʢ ʥʘ 

ʧʨʦʝʢʪʦʪ ʟʘʨʘʜʠ ʩʦʛʣʝʜʫʚʘˁʝ ʥʘ ʩʦʩʪʦʿʙʠʪʝ ʚʦ ʧʨʦʩʪʦʨʦʪ ʦʜ ʘʩʧʝʢʪ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʢʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʩʪʦʝʯʢʠʪʝ ʧʨʠʨʦʜʥʠ ʨʝʩʫʨʩʠ, ʧʦʩʪʦʝʯʢʠʪʝ ʠ ʧʦʪʝʥʮʠʿʘʣʥʠʪʝ ʧʨʠʨʦʜʥʠ 

ʨʠʟʠʮʠ, ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʯʦʚʝʢʦʪ ʚʨʟ ʨʝʩʫʨʩʠʪʝ ʠ ʭʘʟʘʨʜʠʪʝ ʠ ʩʣ. ʆʩʚʝʥ ʚʠʟʫʝʣʥʠ ʥʘʙˀʫ-

ʜʫʚʘˁʘ, ʚʦ ʪʝʨʝʥʩʢʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ ʩʝ ʚʨʰʝʥʠ ʬʦʪʦʛʨʘʬʠʨʘˁʘ, ɻʇʉ ʤʝʨʝˁʘ, ʘʥʘʣʠʟʠ 

ʥʘ ʦʜʨʝʜʝʥʠ ʧʦʿʘʚʠ ʠ ʩʣʠʯʥʦ. ʊʝʨʝʥʩʢʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ ʩʝ ʢʦʨʠʩʪʝʥʠ ʠ ʧʨʠ ʧʨʦʮʝʥʢʘ ʥʘ 

ʪʦʯʥʦʩʪʘ ʥʘ ʜʦʙʠʝʥʠʪʝ ʤʦʜʝʣʠ, ʥʠʚʥʠʪʝ ʢʘʣʠʙʨʠʨʘˁʘ ʠ ʧʦʜʦʙʨʫʚʘˁʘ; 

ʂʘʙʠʥʝʪʩʢʠ ʤʝʪʦʜ ʝ ʢʦʨʠʩʪʝʥ ʧʨʠ ʩʦʙʠʨʘˁʝ, ʧʨʝʛʣʝʜʫʚʘˁʝ ʠ ʧʨʦʮʝʥʢʘ ʥʘ ʣʠʪʝ-

ʨʘʪʫʨʘʪʘ ʠ ʩʝʪʘ ʨʝʣʝʚʘʥʪʥʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ ʧʦʚʨʟʘʥʘ ʩʦ ʧʨʦʩʪʦʨʦʪ ʥʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝ-

ʚʦ, ʥʝʿʟʠʥʠʪʝ ʧʨʠʨʦʜʥʠ ʨʝʩʫʨʩʠ ʠ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʧʨʠʨʦʜʥʠʪʝ ʨʠʟʠʮʠ ʠ ʭʘʟʘʨʜʠ. ʀʩʪʦ 

ʪʘʢʘ ʢʦʨʠʩʪʝʥʘ ʝ ʦʙʝʤʥʘ ʜʦʩʪʘʧʥʘ ʩʚʝʪʩʢʘ ʣʠʪʝʨʘʪʫʨʘ ʢʦʿʘ ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʨʘʟʣʠʯʥʠ 

ʧʨʠʩʪʘʧʠ ʠ ʠʩʢʫʩʪʚʘ ʚʦ ʤʦʜʝʣʠʨʘˁʝ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʨʠʟʠʮʠ; 

ʂʘʨʪʦʛʨʘʬʩʢʠ ʤʝʪʦʜ ʝ ʪʝʩʥʦ ʧʦʚʨʟʘʥ ʩʦ ʢʘʙʠʥʝʪʩʢʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ ʠ ʩʝ ʦʜʥʝ-

ʩʫʚʘ ʥʘ ʩʦʙʠʨʘˁʝ, ʘʥʘʣʠʟʘ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʠʪʝ ʢʘʨʪʦʛʨʘʬʩʢʠ ʤʘʪʝʨʠʿʘʣʠ ʠ ʧʨʠʣʦʟʠ ʧʦ-

ʚʨʟʘʥʠ ʩʦ ʪʝʤʘʪʘ ʥʘ ʧʨʦʝʢʪʦʪ ʠ ʩʦ ʩʦʦʜʚʝʪʥʠʦʪ ʧʨʦʩʪʦʨ. ʇʨʠ ʪʦʘ ʩʝ ʢʦʨʠʩʪʝʥʠ ʪʦʧʦʛ-

ʨʘʬʩʢʠ, ʛʝʦʣʦʰʢʠ, ʠʥʞʝʥʝʨʩʢʦ-ʛʝʦʣʦʰʢʠ, ʪʝʢʪʦʥʩʢʠ, ʢʣʠʤʘʪʩʢʠ, ʚʝʛʝʪʘʮʠʩʢʠ, ʧʦʯʚʝʥʠ 

ʢʘʨʪʠ, ʰʝʤʠ, ʩʢʠʮʠ ʠ ʜʨʫʛʠ ʧʨʠʣʦʟʠ; 

ʀʥʬʦʨʤʘʪʠʯʢʠ ʤʝʪʦʜ ʝ ʢʦʨʠʩʪʝʥ ʨʝʯʠʩʠ ʚʦ ʩʠʪʝ ʬʘʟʠ ʥʘ ʨʘʙʦʪʘ ʥʘ ʧʨʦʝʢʪʦʪ. 

ʆʚʦʿ ʤʝʪʦʜ ʦʧʬʘ˃ʘ ʜʠʛʠʪʘʣʠʟʘʮʠʿʘ ʠ ʨʘʩʪʝʨʠʟʘʮʠʿʘ ʥʘ ʢʘʨʪʦʛʨʘʬʩʢʠ ʤʘʪʝʨʠʿʘʣʠ, ʧʦ-

ʩʪʘʧʢʠ ʥʘ ʘʥʘʣʠʟʘ, ʧʨʝʩʤʝʪʢʠ ʠ ʤʦʜʝʣʠʨʘˁʝ ʥʘ ʨʝʩʫʨʩʠʪʝ ʠ ʨʠʟʠʮʠʪʝ ʚʦ ɻʀʉ ʩʨʝʜʠʥʘ, 

ʬʦʨʤʠʨʘˁʝ ʥʘ ʙʘʟʘ ʥʘ ʧʦʜʘʪʦʮʠ ʠ ʩʣ. ʂʘʢʦ ʦʩʥʦʚʝʥ ɻʀʉ ʩʦʬʪʚʝʨʩʢʠ ʧʘʢʝʪ ʝ ʢʦʨʠʩʪʝʥ 

ArcGIS 10.1, ʘ ʧʦʢʨʘʿ ʥʝʛʦ ʚʦ ʨʘʟʣʠʯʥʠ ʬʘʟʠ ʩʝ ʫʧʦʪʨʝʙʫʚʘʥʠ SAGA GIS v2.1, Global 

Mapper v14, MicroDEM 11 ʠ ʙʨʦʿʥʠ ʜʨʫʛʠ ʩʣʦʙʦʜʥʠ ʩʦʬʪʚʝʨʩʢʠ ʧʘʢʝʪʠ. 

ɸʥʘʣʠʪʠʯʢʠ, ʩʠʥʪʝʪʠʯʢʠ ʠ ʢʦʤʧʘʨʘʪʠʚʝʥ ʤʝʪʦʜ ʩʝ ʢʦʨʠʩʪʝʥʠ ʚʦ ʦʜʜʝʣʥʠ ʬʘ-

ʟʠ ʥʘ ʧʨʦʝʢʪʦʪ ʦʜ ʧʨʦʮʝʥʢʘ ʥʘ ʧʦʩʪʦʝʯʢʠʪʝ ʧʦʜʘʪʦʮʠ ʠ ʜʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ, ʧʨʝʢʫ 

ʩʧʦʨʝʜʙʘ ʥʘ ʤʦʜʝʣʠʪʝ ʠ ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʪʝʨʝʥ, ʜʦ ʩʠʥʪʝʟʥʦ ʧʨʝʪʩʪʘʚʫʚʘˁʝ ʥʘ ʢʨʘʿʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ.  
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4. ʇʆʉʊʀɻʅɸʊʀ ʈɽɿʋʃʊɸʊʀ ʉʆ ʇʈʆɽʂʊʆʊ 

 

ʉʦ ʧʨʦʝʢʪʦʪ Ăɿʘʝʜʥʠʯʢʠ ʠʩʪʨʘʞʫʚʘˁʘ ʩʦ ʮʝʣ ʘʧʣʠʢʘʪʠʚʥʘ ʧʨʠʤʝʥʘ ʚʦ ʟʘʯʫʚʘˁʝ 

ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʨʝʩʫʨʩʠ ʠ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʧʦʛʨʘʥʠʯʥʠʦʪ ʨʝʛʠʦʥ ʤʝʺʫ 

ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ (ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ) ʠ ʉʠʤʠʪʣʠ (ʈʝʧʫʙʣʠʢʘ ɹʫʛʘʨʠʿʘ)ñ ʩʝ 

ʧʦʩʪʠʛʥʘʪʠ ʧʨʝʜʚʠʜʝʥʠʪʝ ʠ ʧʦʩʪʘʚʝʥʠʪʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ, ʘ ʪʦʘ ʩʝ: 

V ɺʥʝʩʝʥʠ ʠ ʢʘʨʪʠʨʘʥʠ ʚʦ ɻʀʉ ʩʠʪʝ ʜʦʩʪʘʧʥʠ ʠ ʟʥʘʯʘʿʥʠ ʧʨʠʨʦʜʥʠ ʨʝʩʫʨʩʠ. 

V ɺʥʝʩʝʥʠ ʠ ʤʦʜʝʣʠʨʘʥʠ ʧʦʪʝʥʮʠʿʘʣʥʦ ʨʠʟʠʯʥʠ ʧʦʿʘʚʠ ʠ ʧʦʜʨʘʯʿʘ ʢʦʠ ʤʦʞʘʪ ʜʘ ʧʨʝ-

ʜʠʟʚʠʢʘʘʪ ʠʣʠ ʚʝ˃ʝ ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʰʪʝʪʠ ʚʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦʠ ʪʦʘ: 

Á ʀʟʨʘʙʦʪʝʥ ʤʦʜʝʣ ʥʘ ʟʘʛʨʦʟʝʥʦʟʝʥʦʩʪ ʦʜ ʧʦʿʘʚʘ ʥʘ ʧʨʝʪʝʨʘʥʘ ʝʨʦʟʠʿʘ, 

Á ʀʟʨʘʙʦʪʝʥ ʤʦʜʝʣ ʠ ʩʮʝʥʘʨʠʿʘ ʟʘ ʧʦʜʨʘʯʿʘ ʩʦ ʨʠʟʠʢ ʦʜ ʧʦʿʘʚʘ ʥʘ ʩʚʣʝʯʠʰʪʘ, 

Á ʀʟʨʘʙʦʪʝʥ ʤʦʜʝʣ ʠ ʩʮʝʥʘʨʠʿʘ ʥʘ ʧʦʜʨʘʯʿʘ ʟʘʛʨʦʟʝʥʦʟʝʥʠ ʦʜ ʧʦʧʣʘʚʠ, 

Á ʀʟʨʘʙʦʪʝʥ ʤʦʜʝʣ ʠ ʩʮʝʥʘʨʠʿʘ ʥʘ ʟʘʛʨʦʟʝʥʦʟʝʥʦʩʪ ʦʜ ʧʦʿʘʚʘ ʥʘ ʧʦʞʘʨʠ, 

Á ʀʟʨʘʙʦʪʝʥʘ ʜʠʛʠʪʘʣʥʘ ʢʘʨʪʘ ʥʘ ʟʘʛʨʦʟʝʥʦʟʝʥʦʩʪ ʦʜ ʩʝʠʟʤʠʯʢʠ ʥʝʧʦʛʦʜʠ,  

V ɺʥʝʩʝʥʠ ʠ ʜʠʛʠʪʘʣʠʟʠʨʘʥʠ ʩʦʦʜʚʝʪʥʠʪʝ ʨʘʩʪʝʨʩʢʠ, ʚʝʢʪʦʨʩʢʠ ʧʦʜʘʪʦʮʠ ʠ ʩʘʪʝʣʠʪ-

ʩʢʠ ʩʥʠʤʢʠ ʥʘ ʦʙʣʘʩʪʘ.  

V ʆʚʦʟʤʦʞʝʥ ʢʦʨʜʠʥʠʨʘʥ ɻʀʉ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʨʝʩʫʨʩʠʪʝ ʠ ʥʘ ʨʠʟʠʮʠʪʝ ʩʦ ʧʝʨʤʘʥʝʥ-

ʪʥʦ ʚʥʝʩʫʚʘˁʝ ʥʘ ʥʘʩʪʘʥʘʪʠ ʧʨʦʤʝʥʠ, ʥʘʚʨʝʤʝʥʦ ʨʝʘʛʠʨʘˁʝ, ʧʨʦʮʝʥʢʘ ʥʘ ʟʘʛʨʦʟʝ-

ʥʦʩʪʘ ʠ ʥʘʚʨʝʤʝʥʦ ʧʨʝʟʝʤʘˁʝ ʥʘ ʘʢʮʠʿʘ. ʀʩʪʦʪʦ ʤʦʞʝ ʜʘ ʩʝ ʦʩʪʚʘʨʫʚʘ ʧʨʝʢʫ ʩʦʦʜ-

ʚʝʪʥʠ ʥʘʙˀʫʜʫʚʘʯʢʠ ʪʝʨʝʥʩʢʠ ʠ ʩʘʪʝʣʠʪʩʢʠ ʩʣʝʜʝˁʘ ʚʦ ʨʝʘʣʥʦ ʠʣʠ ʙʣʠʩʢʫ ʨʝʘʣʥʦ 

ʚʨʝʤʝ. 

V ʇʦʜʛʦʪʚʝʥʠ ɻʀʉ ʤʦʜʝʣʠ ʟʘ ʨʠʟʠʢ, ʧʨʘʚʝʮ ʠ ʦʙʝʤ ʥʘ ʰʠʨʝˁʝ ʥʘ ʰʫʤʩʢʠ ʧʦʞʘʨ, ʤʦ-

ʞʥʠ ʘʢʪʠʚʠʨʘˁʘ ʥʘ ʩʚʣʝʯʠʰʪʘ ʧʦ ʧʝʨʠʦʜ ʥʘ ʚʨʥʝʞʠ, ʜʝʣʥʠʮʠ ʥʘ ʚʦʜʦʪʝʮʠ ʧʦʜ ʨʠ-

ʟʠʢ ʦʜ ʧʦʧʣʘʚʠ ʠ ʩʣ.  

V ʆʙʫʯʝʥʠ ʣʫʺʝ ʢʦʠ ʙʠ ʙʠʣʝ ʚʦ ʤʦʞʥʦʩʪ ʜʘ ʨʘʙʦʪʘʪ ʥʘ ʢʨʝʠʨʘʥʠʦʪ ɻʀʉ ʩʠʩʪʝʤ, ʜʘ ʛʠ 

ʢʦʨʠʩʪʘʪ ʠ ʥʘʜʦʧʦʣʥʫʚʘʘʪ ʛʝʦ ʧʦʜʘʪʦʮʠʪʝ ʚʦ ʩʠʩʪʝʤʦʪ ʩʦ ʮʝʣ ʧʝʨʤʘʥʝʥʪʥʦ ʘʞʫʨʠ-

ʨʘˁʝ. 

V ɺʦʩʧʦʩʪʘʚʝʥʘ ʙʣʠʩʢʘ ʩʦʨʘʙʦʪʢʘ ʤʝʺʫ ʧʦʛʨʘʥʠʯʥʠʪʝ ʦʧʰʪʠʥʠ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ ʠ 

ʨʘʟʤʝʥʘ ʥʘ ʠʩʢʫʩʪʚʘ ʚʦ ʢʦʨʠʩʪʝˁʝʪʦ ʠ ʟʘʰʪʠʪʘʪʘ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʨʝʩʫʨʩʠ. 

V ʇʦʩʪʘʚʝʥʘ ʨʘʤʢʘ ʟʘ ʩʣʠʯʥʘ ʩʦʨʘʙʦʪʢʘ ʠ ʧʦʚʨʟʫʚʘˁʝ ʥʘ ʜʨʫʛʠʪʝ ʦʧʰʪʠʥʠ ʚʦ ʧʨʝʩʨʝʪ 

ʥʘ ʧʦʪʨʝʙʠʪʝ ʠ ʫʩʣʦʚʠʪʝ ʢʦʠ ʜʦʘʺʘʘʪ,ʘ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʝʚʨʦʧʩʢʠʪʝ ʧʦʣʠʪʠʢʠ.  
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5. ɻɽʆɻʈɸʌʉʂɸ ʇʆʃʆɾɹɸ 

 

ʆʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʩʝ ʥʘʦʺʘ ʚʦ ʢʨʘʿʥʠʦʪ ʠʩʪʦʯʝʥ ʜʝʣ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ 

ʥʘ ʩʘʤʘʪʘ ʛʨʘʥʠʮʘ ʩʦ ʈʝʧʫʙʣʠʢʘ ɹʫʛʘʨʠʿʘ. ʇʨʦʩʪʦʨʥʦ ʝ ʩʤʝʩʪʝʥʘ ʧʦʤʝʺʫ ʧʣʘʥʠʥʠʪʝ 

ɺʣʘʠʥʘ ʥʘ ʠʩʪʦʢ, ʄʘʣʝʰʝʚʩʢʠ ʇʣʘʥʠʥʠ ʥʘ ʿʫʛʦʠʩʪʦʢ ʠ ɹʝʿʘʟ ʊʝʧʝ ʥʘ ʟʘʧʘʜ. ʆʧʰʪʠʥʘʪʘ 

ʣʝʞʠ ʚʦ ɹʝʨʦʚʩʢʦ-ɼʝʣʯʝʚʩʢʘʪʘ ʂʦʪʣʠʥʘ, ʦʜʥʦʩʥʦ ʥʘ ʨʘʤʢʘʪʘ ʧʦʤʝʺʫ ʜʚʝʪʝ ʢʦʪʣʠʥʠ (ʧʦ-

ʟʥʘʪʠ ʫʰʪʝ ʢʘʢʦ ʄʘʣʝʰ ʠ ʇʠʿʘʥʝʮ). ɺʦ ʤʝʨʠʜʠʿʘʥʩʢʠ ʧʨʘʚʝʮ, ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʩʝ 

ʧʨʦʪʝʛʘ ʦʜ 41º41ô ʥʘ ʿʫʛ ʜʦ 41º52ô ʥʘ ʩʝʚʝʨ, ʚʦ ʜʦʣʞʠʥʘ ʦʜ ʦʢʦʣʫ 20 km. ɺʦ ʥʘʧʦʨʝʜʥʠʯ-

ʢʠ ʧʨʘʚʝʮ ʧʘʢ, ʩʝ ʧʨʦʪʝʛʘ ʦʜ 22º46ô ʥʘ ʟʘʧʘʜ ʜʦ 23º02ô ʥʘ ʠʩʪʦʢ, ʰʪʦ ʚʦʝʜʥʦ ʝ ʥʘʠʿʩʪʦʯ-

ʥʘ ʪʦʯʢʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ. ɺʦ ʦʚʦʿ ʧʨʘʚʝʮ ʦʧʰʪʠʥʘʪʘ ʝ ʠʟʜʦʣʞʝʥʘ ʦʢʦʣʫ 21 

km. ɺʩʫʰʥʦʩʪ ʮʝʣʘʪʘ ʦʧʰʪʠʥʘ ʝ ʠʟʜʦʣʞʝʥʘ ʚʦ ʧʨʘʚʝʮ ʩʝʚʝʨʦʟʘʧʘʜ-ʿʫʛʦʠʩʪʦʢ, ʘ ʜʚʝʪʝ 

ʥʘʦʿʜʜʘʣʝʯʝʥʠ ʪʦʯʢʠ ʩʝ ʥʘ ʨʘʩʪʦʿʘʥʠʝ ʦʜ ʪʦʯʥʦ 23 km (ʚʨʚʦʪ ɹʫʢʚʘ, 1569 m ʥʘ ʢʨʘʿʥʠʦʪ 

ʿʫʛʦʠʩʪʦʢ ʠ ʚʨʚʦʪ ʉʘʨʘʝʚʦ, 1223 m ʥʘ ʢʨʘʿʥʠʦʪ ʩʝʚʝʨ). ɺʦ ʩʚʦʠʪʝ ʛʨʘʥʠʮʠ ʦʧʰʪʠʥʘʪʘ 

ʇʝʭʯʝʚʦ ʟʘʬʘ˃ʘ ʧʦʚʨʰʠʥʘ ʦʜ 208,5 km
2
 ʥʘ ʢʦʿʘ ʩʧʦʨʝʜ ʧʦʧʠʩʦʪ ʦʜ 2002 ʛʦʜʠʥʘ ʞʠʚʝʝʣʝ 

5517 ʞʠʪʝʣʠ ʠʣʠ 26.5 ʞʠʪʝʣʠ ʥʘ ʢʠʣʦʤʝʪʘʨ ʢʚʘʜʨʘʪʝʥ. ʉʧʦʨʝʜ ʧʦʚʨʰʠʥʘʪʘ ʠ ʙʨʦʿʦʪ ʥʘ 

ʥʘʩʝʣʝʥʠʝ, ʇʝʭʯʝʚʦ ʩʧʘʺʘ ʚʦ ʧʦʤʘʣʠʪʝ ʦʧʰʪʠʥʠ ʚʦ ʄʘʢʝʜʦʥʠʿʘ. ʀʥʘʢʫ, ʦʜ ʿʫʞʥʘ ʩʪʨʘʥʘ 

ʦʚʘʘ ʦʧʰʪʠʥʘ ʝ ʟʘʛʨʘʜʝʥʘ ʩʦ ʨʝʯʠʩʠ ʪʨʦʿʥʦ ʧʦʛʦʣʝʤʘʪʘ ʦʧʰʪʠʥʘ ɹʝʨʦʚʦ (598 km
2
; 

13941 ʞʠʪʝʣʠ), ʘ ʦʜ ʩʝʚʝʨʥʘʪʘ ʩʦ ʠʩʪʦ ʪʘʢʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦʛʦʣʝʤʘʪʘ ʦʧʰʪʠʥʘ ɼʝʣʯʝʚʦ 

(423 km
2
; 17505 ʞʠʪʝʣʠ).  

 

ʉʣʠʢʘ 1 ɻʝʦʛʨʘʬʩʢʘ ʧʦʣʦʞʙʘ ʥʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ. 
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ɺʦ ʦʜʥʦʩ ʥʘ ʩʦʦʙʨʘ˃ʘʿʥʘʪʘ ʧʦʚʨʟʘʥʦʩʪ, ʩʦʩʪʦʿʙʘʪʘ ʝ ʨʝʣʘʪʠʚʥʦ ʜʦʙʨʘ ʙʠʜʝʿ˃ʠ ʥʠʟ 

ʦʧhʪʠʥʘ ʇʝʭʯʝʚʦ ʤʠʥʫʚʘ ʚʘʞʥʠʦʪ ʨʝʛʠʦʥʘʣʝʥ ʧʘʪ ʢʦʿ ʛʠ ʧʦʚʨʟʫʚʘ ɹʝʨʦʚʦ ʠ ɼʝʣʯʝʚʦ ʩʦ 

ʜʨʫʛʠʪʝ ʛʨʘʜʦʚʠ ʚʦ ʠʩʪʦʯʥʠʦʪ ʜʝʣ ʥʘ ʄʘʢʝʜʦʥʠʿʘ. ʀʩʪʦ ʪʘʢʘ, ʨʝʯʠʩʠ ʜʦ ʩʝʢʦʝ ʩʝʣʦ ʚʦʜʠ 

ʘʩʬʘʣʪʝʥ ʧʘʪ ʢʦʿ ʛʠ ʧʦʚʨʟʫʚʘ ʩʦ ʛʨʘʜʦʪ ʇʝʭʯʝʚʦ. ʇʨʝʢʫ ʛʨʘʥʠʯʥʠʦʪ ʧʨʝʤʠʥ ʆʙʝʣ ʢʘʿ 

ɼʝʣʯʝʚʦ, ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʝ ʧʦʚʨʟʘʥʘ ʩʦ ʈʝʧʫʙʣʠʢʘ ɹʫʛʘʨʠʿʘ ʠ ʛʦʣʝʤʠʦʪ ʨʝʛʠʦʥʘʣʝʥ 

ʮʝʥʪʘʨ ɹʣʘʛʦʝʚʛʨʘʜ. ʉʝʧʘʢ, ʩʦʦʙʨʘ˃ʘʿʥʘʪʘ ʧʦʣʦʞʙʘ ʥʘ ʇʝʭʯʝʚʦ ˃ʝ ʙʠʜʝ ʤʥʦʛʫ ʧʦʧʦʚʦʣ-

ʥʘ ʜʦʢʦʣʢʫ ʩʝ ʠʟʛʨʘʜʠ ʛʨʘʥʠʯʥʠʦʪ ʧʨʝʤʠʥ ʂʣʝʧʘʣʦ.  

 

ʉʣʠʢʘ 2 ʊʨʦʜʠʤʝʥʟʠʦʥʘʣʝʥ ʤʦʜʝʣ ʥʘ ʨʝʣʿʝʬʦʪ ʥʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʩʦ 4 ʦʟʥʘʯʝʥʠ 

ʪʦʧʦʛʨʘʬʩʢʠ ʧʨʦʬʠʣʠ (ʧʨʝʪʩʪʘʚʝʥʠ ʧʦʜʦʣʫ). 

 ʅʘ ʩʣʝʜʥʘʪʘ ʩʣʠʢʘ 3, ʧʨʝʪʩʪʘʚʝʥʠ ʩʝ 5 ʪʦʧʦʛʨʘʬʩʢʠ ʧʨʦʬʠʣʠ ʥʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭ-

ʯʝʚʦ, ʦʜ ʢʦʠ ʤʦʞʝ ʜʘ ʩʝ ʜʦʙʠʝ ʧʨʝʪʩʪʘʚʘ ʟʘ ʨʝʣʿʝʬʦʪ ʥʘ ʠʩʪʘʪʘ. ʉʦʦʜʚʝʪʥʠʪʝ ʧʨʦʬʠʣʥʠ 

ʣʠʥʠʠ ʩʝ ʜʘʜʝʥʠ ʥʘ ʩʣʠʢʘ 2 ʠ ʦʟʥʘʯʝʥʠ ʩʦ ʙʨʦʝʚʠ. 
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ʉʣʠʢʘ 3 ʊʦʧʦʛʨʘʬʩʢʠ ʧʨʦʬʠʣʠ ʥʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ. ʇʦʩʣʝʜʥʠʦʪ, ʥʘʿʜʦʣʝʥ ʝ ʧʨʦʬʠʣ ʥʘ 

ʛʨʘʥʠʮʘʪʘ ʥʘ ʦʧʰʪʠʥʘʪʘ, ʢʦʿʘ ʠʥʘʢʫ ʝ ʜʦʣʛʘ 86 km. ʅʘ ʧʨʦʬʠʣʠʪʝ ʩʝ ʦʟʥʘʯʝʥʠ 

ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʪʝ ʪʦʯʢʠ. 

  

1 
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6. ʇʈʀʈʆɼʅʀ ʂɸʈɸʂʊɽʈʀʉʊʀʂʀ ʀ ʇʈʀʈʆɼʅʀ ʈɽʉʋʈʉʀ 

 

ɺʦ ʦʜʥʦʩ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʙʝʟ ʦʛʣʝʜ ʥʘ ʤʘʣʘʪʘ ʧʦʚʨʰʠʥʘ, ʦʧ-

ʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʝ ʜʦʩʪʘ ʠʥʪʝʨʝʩʥʘ ʠ ʨʘʟʥʦʚʠʜʥʘ. ʊʦʘ ʝ ʠʟʨʘʟʝʥʦ ʚʦ ʧʦʛʣʝʜ ʥʘ ʛʝʦʣʦ-h

ʢʠʦʪ ʩʦʩʪʘʚ, ʨʝʣʿʝʬʦʪ, ʢʣʠʤʘʪʘ, ʭʠʜʨʦʛʨʘʬʠʿʘʪʘ, ʚʝʛʝʪʘʮʠʩʢʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʢʦ ʠ 

ʚʦ ʦʜʥʦʩ ʥʘ ʧʦʯʚʠʪʝ. 

3.1. ɻʝʦʪʝʢʪʦʥʩʢʠ ʠ ʩʝʠʟʤʠʯʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɺʦ ʛʝʦʣʦʰʢʠ ʧʦʛʣʝʜ, ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʝ ʠʟʛʨʘʜʝʥʦ ʦʜ ʨʘʟʥʦ-

ʚʠʜʥʠ ʧʦ ʩʪʘʨʦʩʪ ʠ ʩʦʩʪʘʚ ʢʘʨʧʠ. ɺʦ ʮʝʥʪʨʘʣʥʠʦʪ ʜʝʣ, ʛʦʣʝʤʘ ʧʦʚʨʰʠʥʘ ʟʘʬʘ˃ʘʘʪ ʧʣʠʦ-

ʮʝʥʠʪʝ ʩʝʜʠʤʝʥʪʠ (20,9%) ʥʘʩʪʘʥʘʪʠ ʩʦ ʪʘʣʦʞʝˁʝ ʚʦ ʥʝʢʦʛʘʰʥʦʪʦ ʝʟʝʨʦ ʢʦʝ ʧʦʩʪʦʝʣʦ 

ʧʨʝʜ ʥʝʢʦʣʢʫ ʤʠʣʠʦʥʠ ʛʦʜʠʥʠ ʥʘ ʦʚʠʝ ʧʨʦʩʪʦʨʠ. ɻʦʣʝʤʘ ʧʦʚʨʰʠʥʘ ʠʤʘʘʪ ʠ ʩʦʚʨʤʝʥʠʪʝ 

ʜʝʣʫʚʠʿʘʣʥʠ ʠ ʧʨʦʣʫʚʠʿʘʣʥʠ ʥʘʥʦʩʠ ʠ ʩʝʜʠʤʝʥʪʠ (18,2%) ʚʦ ʧʦʜʥʦʞʿʝʪʦ ʥʘ ʧʣʘʥʠʥʠʪʝ. 

ʀʩʪʠʪʝ ʩʝ ʤʥʦʛʫ ʥʝʦʪʧʦʨʥʠ ʠ ʣʝʩʥʦ ʧʦʜʣʦʞʥʠ ʥʘ ʤʝʭʘʥʠʯʢʦ ʜʨʦʙʝˁʝ, ʧʣʘʢʥʝˁʝ ʠ ʜʨ., 

ʰʪʦ ʝ ʧʨʠʯʠʥʘ ʟʘ ʩʠʣʥʠʪʝ ʝʨʦʟʠʚʥʠ ʧʨʦʮʝʩʠ.  

 

ʉʣʠʢʘ 4 ʄʦ˃ʥʠ ʩʣʦʝʚʠ ʦʜ ʙʘʨʩʢʦ-ʝʟʝʨʩʢʠ ʩʝʜʠʤʝʥʪʠ ʢʘʿ ʩ. ʎʨʥʠʢ. 

ʇʣʘʥʠʥʩʢʠʪʝ ʜʝʣʦʚʠ ʧʦ ʨʘʤʢʘʪʘ ʥʘ ʦʧʰʪʠʥʘʪʘ (ɺʣʘʠʥʘ ʠ ʄʘʣʝʰʝʚʩʢʠ ʇʣʘʥʠʥʠ) 

ʧʨʝʪʝʞʥʦ ʩʝ ʠʟʛʨʘʜʝʥʠ ʦʜ ʤʥʦʛʫ ʩʪʘʨʠ ʧʨʝʢʘʤʙʨʠʫʤʩʢʠ ʠ ʨʠʬʝʿ-ʢʘʤʙʨʠʫʤʩʢʠ ʢʘʨʧʠ. 

ʊʦʘ ʩʝ ʧʦʚʝ˃ʝ ʚʠʜʦʚʠ ʥʘ ʛʥʘʿʩʝʚʠ (14,2%), ʤʠʢʘʰʠʩʪʠ (4,9%), ʢʚʘʨʮ-ʭʣʦʨʠʪ-ʩʝʨʠʮʠʪʩʢʠ 

(2,9%) ʠ ʝʧʠʜʦʪ-ʭʣʦʨʠʪ-ʘʤʬʠʙʦʣʩʢʠ ʰʢʨʠʣʮʠ (8,1%). ɺʦ ʛʨʘʜʙʘʪʘ ʥʘ ʦʚʠʝ ʧʣʘʥʠʥʠ, ʘ 

ʦʩʦʙʝʥʦ ʥʘ ɹʝʿʘʟ ʊʝʧʝ, ʟʥʘʯʠʪʝʣʥʦ ʫʯʝʩʪʚʦ ʠʤʘʘʪ ʠ ʤʝʪʘʜʠʿʘʙʘʟʠ (10,7%), ʤʝʪʘʛʘʙʨʦ 
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(3,6%) ʢʘʢʦ ʠ ʧʦʚʝ˃ʝ ʚʘʨʠʝʪʝʪʠ ʥʘ ʛʨʘʥʠʪʠ (9,5%). ʇʦʤʝʺʫ ɹʫʢʦʚʠ˃ ʠ ʂʘʜʠʠʮʘ ʠʤʘ ʧʦ-

ʛʦʣʝʤʠ ʤʘʩʠ ʥʘ ʤʥʦʛʫ ʮʚʨʩʪʠ ʪʝʨʮʠʝʨʥʠ ʚʫʣʢʘʥʠʪʠ-ʢʚʘʨʮʣʘʪʠʪʠ (2,3%) ʢʦʠ ʩʝ ʧʦʚʨʟʘ-

ʥʠ ʩʦ ʦʜʨʝʜʝʥʠ ʨʫʜʥʠ ʧʦʿʘʚʠ. 

ʊʘʙʝʣʘ 1. ɿʘʩʪʘʧʝʥʦʩʪ ʥʘ ʨʘʟʣʠʯʥʠ ʢʘʨʧʝʩʪʠ ʤʘʩʠ ʚʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ. 

ʆʟʥʘʢʘ ʊʠʧ ʇʝʨʠʦʜ P km
2 

P % Y 

G ɻʥʘʿʩʝʚʠ  ʇʨʝʢʘʤʙʨʠʫʤ 29,5 14.2 1,0 

Sm ʄʠʢʘʰʠʩʪʠ ʇʨʝʢʘʤʙʨʠʫʤ 10,3 4.9 1,0 

Av ɻʘʙʨʦʘʤʬʠʙʦʣʠʪʠ ʇʨʝʢʘʤʙʨʠʫʤ 1,3 0.6 0,6 

Sco ʐʢʨʠʣʮʠ (ʢ-ʭ-ʩ) ʈʠʬʝʿ-ʢʘʤʙʨ. 6,1 2.9 1,3 

Sep ʐʢʨʠʣʮʠ (ʝ-ʭ-ʘ) ʈʠʬʝʿ-ʢʘʤʙʨ. 16,9 8.1 1,4 

Sbb ʄʝʪʘʜʠʿʘʙʘʟʠ ʈʠʬʝʿ-ʢʘʤʙʨ. 22,4 10.7 0,8 

v ʄʝʪʘʛʘʙʨʦ ʇʘʣʝʦʟʦʠʢ 7,6 3.6 0,8 

Y ɻʨʘʥʠʪʠ ʇʘʣʝʦʟʦʠʢ 19,8 9.5 0,5 

aq ʂʚʘʨʮʣʘʪʠʪʠ ʊʝʨʮʠʝʨ 4,7 2.3 0,2 

Sx ɺʫʣʢʘʥʠʪʠ ʊʝʨʮʠʝʨ 2.9 1.4 0,4 

ɽ ʂʦʥʛʣʦʤʝʨʘʪʠ, ʬʣʠʰ ʊʝʨʮʠʝʨ 5,6 2.7 1,6 

Pl ʇʣʠʦʮʝʥʠ ʩʝʜʠʤ. ʊʝʨʮʠʝʨ 43,6 20.9 1,9 

Pr ʇʨʦʣʫʚʠʫʤ ʂʚʘʨʪʝʨ 7,1 3.4 1,9 

j  ɼʝʣʫʚʠʿʘʣʥʠ ʂʚʘʨʪʝʨ 30,8 14.8 2,0 

ɺʢʫʧʥʦ   208,5 100,0  

 

ʉʝʪʦ ʥʘʚʝʜʝʥʦ ʟʥʘʯʠ ʜʝʢʘ ʥʘʿʛʦʣʝʤ ʜʝʣ ʦʜ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʿʘ ʯʠʥʘʪ ʢʘʨʧʠ ʩʦ 

ʩʣʘʙʘ ʦʪʧʦʨʥʦʩʪ (ʢʦʝʬʠʮʠʝʥʪʦʪ ʥʘ ʦʪʧʦʨʥʦʩʪ ʥʘ ʢʘʨʧʠʪʝ Y ʧʦʛʦʣʝʤ ʠʣʠ ʝʜʥʘʢʦʚ ʦʜ 1), 

ʢʦʠ ʫʯʝʩʪʚʫʚʘʘʪ ʩʦ ʨʝʯʠʩʠ 80% ʚʦ ʚʢʫʧʥʘʪʘ ʧʦʚʨʰʠʥʘ. ʆʩʦʙʝʥʦ ʟʥʘʯʘʿʥʦ ʝ ʰʪʦ ʩʠʣʥʦ 

ʥʝʦʪʧʦʨʥʠʪʝ ʢʘʨʧʠ (Y>1,5; ʧʝʩʦʮʠ, ʧʝʩʦʯʥʠʮʠ, ʢʦʥʛʣʦʤʝʨʘʪʠ, ʨʘʩʧʘʜʥʘʪʠ ʢʘʨʧʠ), ʫʯʝʩ-

ʪʚʫʚʘʘʪ ʩʦ ʟʥʘʯʠʪʝʣʥʠ 41,8%. ʊʠʝ ʩʝ ʟʘʩʪʘʧʝʥʠ ʚʦ ʧʦʥʠʩʢʠʦʪ ʜʝʣ ʥʘ ʦʧʰʪʠʥʘʪʘ, ʢʘʜʝ 

ʪʝʨʝʥʦʪ ʝ ʦʛʦʣʝʥ, ʧʦʜ ʧʘʩʠʰʪʘ ʠʣʠ ʢʫʣʪʫʨʥʘ ʚʝʛʝʪʘʮʠʿʘ ʠ ʢʘʜʝ ʘʥʪʨʦʧʦʛʝʥʦʪʦ ʚʣʠʿʘʥʠʝ 

ʝ ʛʦʣʝʤʦ. ʊʦʘ ʝ ʝʜʥʘ ʦʜ ʛʣʘʚʥʠʪʝ ʧʨʠʯʠʥʠ ʟʘ ʧʦʿʘʚʘ ʥʘ ʩʠʣʥʘ ʝʨʦʟʠʿʘ, ʩʚʣʝʯʠʰʪʘ, ʥʘʥʦ-

ʩʠ ʦʜ ʧʦʧʣʘʚʠ ʠ ʜʨʫʛʠ ʧʨʠʨʦʜʥʠ ʥʝʧʦʛʦʜʠ. ʆʜ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʦʚʠʝ ʢʘʨʧʠ ʩʝ ʜʦʙʨʠ ʭʠʜ-

ʨʦʢʦʣʝʢʪʦʨʠ, ʦʜʥʦʩʥʦ ʘʢʫʤʫʣʠʨʘʘʪ ʛʦʣʝʤʘ ʢʦʣʠʯʠʥʘ ʚʦʜʘ, ʧʦʨʘʜʠ ʰʪʦ ʦʙʣʘʩʪʘ ʝ ʙʦʛʘʪʘ 

ʩʦ ʧʦʜʟʝʤʥʘ (ʠʟʜʘʥʩʢʘ) ʚʦʜʘ ʥʘ ʨʘʟʣʠʯʥʘ ʜʣʘʙʦʯʠʥʘ. 

ɺʦ ʦʜʥʦʩ ʥʘ ʪʝʢʪʦʥʠʢʘʪʘ, ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ ʝ ʧʨʝʩʝʯʝʥʦ ʩʦ ʮʝʣ ʩʠ-

ʩʪʝʤ ʦʜ ʨʘʩʝʜʠ, ʜʦʣʞ ʢʦʠ ʩʝ ʦʛʨʘʥʠʯʝʥʠ ʦʢʦʣʥʠʪʝ ʭʦʨʩʪʦʚʠ (ɺʣʘʠʥʘ, ʄʘʣʝhʝʚʩʢʠ, ɹʝ-

ʿʘʟ ʊʝʧʝ) ʦʜ ʜʥʦʪʦ ʥʘ ɹʝʨʦʚʩʢʘʪʘ ʠ ɼʝʣʯʝʚʩʢʘʪʘ ʢʦʪʣʠʥʘ (ʜʝʧʨʝʩʠʿʘ). ʆʜ ʨʘʩʝʜʠʪʝ, ʥʘʿ-

ʟʥʘʯʘʿʥʠ ʩʝ ʘʢʪʠʚʥʠʪʝ ʥʝʦʪʝʢʪʦʥʩʢʠ ʩʪʨʫʢʪʫʨʠ ʠ ʪʦʘ ɹʝʨʦʚʩʢʠʦʪ ʨʘʩʝʜ ʩʦ ʧʨʘʚʝʮ ʿʫʛʦ-

ʟʘʧʘʜ-ʩʝʚʝʨʦʠʩʪʦʢ ʠ ʇʝʭʯʝʚʩʢʦ-ʟʚʝʛʦʨʩʢʠʦʪ ʨʝʛʠʦʥʘʣʝʥ ʨʘʩʝʜ ʢʦʿ ʤʠʥʫʚʘ ʤʝʨʠʜʠʿʘʥ-

ʩʢʠ ʧʦʢʨʘʿ ʧʦʜʥʦʞʿʝʪʦ ʥʘ ɺʣʘʠʥʘ. ɹʝʨʦʚʩʢʠʦʪ ʨʘʩʝʜ ʢʦʿ ʧʨʦʜʦʣʞʫʚʘ ʢʦʥ ʂʨʝʩʥʘ ʚʦ ɹʫ-

ʛʘʨʠʿʘ, ʩʝʠʟʤʠʯʢʠ ʝ ʥʘʿʘʢʪʠʚʝʥ ʠ ʟʘʝʜʥʦ ʩʦ ʧʦʤʘʣʠʪʝ ʧʨʝʩʝʯʥʠ ʨʘʩʝʜʠ ʿʘ ʬʦʨʤʠʨʘʘʪ 

ʇʝʭʯʝʚʩʢʘʪʘ (ʧʦʪʦʯʥʦ ʇʝʭʯʝʚʦ-ʂʨʝʩʥʘ) ʩʝʠʟʤʦʛʝʥʘ ʟʦʥʘ ʠʣʠ ʞʘʨʠʰʪʝ. ʀʘʢʦ ʟʝʤʿʦʪʨʝ-

ʩʠʪʝ ʦʚʜʝ ʥʝ ʩʝ ʤʥʦʛʫ ʯʝʩʪʠ, ʥʠʚʥʠʦʪ ʤʘʢʩʠʤʘʣʝʥ ʠʥʪʝʥʟʠʪʝʪ ʤʦʞʝ ʜʘ ʙʠʜʝ ʜʦʩʪʘ ʛʦ-

ʣʝʤ. ʊʘʢʘ, ʠʟʨʘʟʠʪʦ ʢʘʪʘʩʪʨʦʬʘʣʝʥ ʙʠʣ ʟʝʤʿʦʪʨʝʩʦʪ ʢʦʿ ʚʦ ʘʧʨʠʣ 1904 ʛʦʜʠʥʘ ʛʦ ʧʦʛʦ-
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ʜʠʣ ʧʦʜʨʘʯʿʝʪʦ ʦʢʦʣʫ ʩʝʣʘʪʘ ʂʨʝʩʥʘ, ʉʠʤʠʪʣʠ, ʂʨʫʧʥʠʢ (ɹʫʛʘʨʠʿʘ), ʇʝʭʯʝʚʦ, ʎʨʥʠʢ, 

ɹʝʨʦʚʦ ʠ ʜʨ. ʉʧʦʨʝʜ ʧʨʦʮʝʥʢʠʪʝ, ʟʝʤʿʦʪʨʝʩʦʪ ʠʤʘʣ ʠʥʪʝʥʟʠʪʝʪ ʦʜ 10 ʩʪʝʧʝʥʠ ʚʦ ʝʧʠ-

ʮʝʥʪʘʨʦʪ, ʤʘʛʥʠʪʫʜʘ ʦʜ 7,5 ʩʪʝʧʝʥʠ (ʥʝʢʦʠ ʜʘʚʘʘʪ ʧʨʦʮʝʥʢʠ ʢʦʠ ʩʝ ʜʚʠʞʘʪ ʧʦʤʝʺʫ 7,1-

7,8 ʩʪʝʧʝʥʠ) ʠ ʜʣʘʙʦʯʠʥʘ ʦʜ 30 km.  

 

ʉʣʠʢʘ 5 ɻʝʦʣʦʰʢʘ (ʣʠʪʦʣʦʰʢʘ) ʢʘʨʪʘ ʥʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ (ʩʧʦʨʝʜ ʦʩʥʦʚʥʠʪʝ ʛʝʦʣʦʰʢʠ 

ʢʘʨʪʠ ï ʣʠʩʪ ɼʝʣʯʝʚʦ 1:100000, ʂʦʚʘʯʝʚʠ˃ ʠ ʜʨ., 1981 ʠ 1:50000 ʣʠʩʪ ɼʝʣʯʝʚʦ D, ʇʝʪʨʫʰʝʚ ʠ 

ʜʨ., 2009). 

ʉʣʠʯʝʥ ʩʠʣʝʥ ʟʝʤʿʦʪʨʝʩ ʩʝ ʩʣʫʯʠʣ ʚʦ 1896 ʛʦʜʠʥʘ ʢʦʛʘ ʝ ʪʝʰʢʦ ʦʰʪʝʪʝʥʦ ʠ ʨʘʟ-

ʨʫhʝʥʦ ɹʝʨʦʚʦ. ɿʘʪʦʘ, ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʣʝʞʠ ʚʦ ʟʦʥʘʪʘ ʩʦ ʧʦʪʝʥʮʠʿʘʣʥʦ ʛʦʣʝʤ ʩʝʠʟ-

ʤʠʯʢʠ ʨʠʟʠʢ (ʤʘʢʩʠʤʘʣʥʘ ʤʘʛʥʠʪʫʜʘ VII -VIII  ʩʪʝʧʝʥʠ, ʦʜʥʦʩʥʦ IX-X ʩʪʝʧʝʥʠ ʩʧʦʨʝʜ 

MCS). ɼʚʘʪʘ ʩʠʣʥʠ ʟʝʤʿʦʪʨʝʩʠ, ʦʩʚʝʥ ʛʦʣʝʤʠ ʰʪʝʪʠ ʠ ʞʨʪʚʠ, ʧʨʝʜʠʟʚʠʢʘʣʝ ʠ ʩʝʢʫʥʜʘʨ-

ʥʠ ʧʨʠʨʦʜʥʠ ʥʝʧʦʛʦʜʠ, ʦʩʦʙʝʥʦ ʧʦʿʘʚʠ ʥʘ ʩʚʣʝʯʠʰʪʘ. ɺʦ ʪʦʿ ʧʝʨʠʦʜ ʚʝʨʦʿʘʪʥʦ ʝ ʘʢʪʠ-

ʚʠʨʘʥʦ ʠ ʩʚʣʝʯʠʰʪʝʪʦ ʢʘʿ ʩ. ʎʨʥʠʢ.  
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ʈʫʜʥʦ ʤʠʥʝʨʘʣʥʦ ʙʦʛʘʪʩʪʚʦ ʚʦ ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ 

ʇʦʜʨʘʯʿʝʪʦ ʥʘ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ, ʧʦʨʘʜʠ ʨʘʟʥʦʚʠʜʥʘʪʘ ʛʝʦʣʦʰʢʘ ʛʨʘʜʙʘ, ʠʟʨʘʟʝ-

ʥʠ ʪʝʢʪʦʥʩʢʠ ʧʨʦʮʝʩʠ ʠ ʧʦʿʘʚʘ ʥʘ ʤʘʛʤʘʪʠʟʘʤ ʚʦ ʤʠʥʘʪʦʪʦ ʝ ʙʦʛʘʪʦ ʩʦ ʦʜʨʝʜʝʥʠ ʨʫʜʥʠ 

ʠ ʤʠʥʝʨʘʣʥʠ ʥʘʦʺʘʣʠʰʪʘ. ʆʜ ʤʝʪʘʣʠʪʝ, ʠʤʘ ʧʦʿʘʚʘ ʥʘ ʞʝʣʝʟʥʘ ʨʫʜʘ ʚʦ ʦʢʦʣʠʥʘʪʘ ʥʘ 

ʇʝʭʯʝʚʦ, ʦʩʦʙʝʥʦ ʢʘʿ ʤʝʩʥʦʩʪʘ ɹʫʢʦʚʠ˃. ʇʦʿʘʚʠ ʥʘ ʿʘʛʣʝʥ ʩʝ ʢʦʥʩʪʘʪʠʨʘʥʠ ʢʘʿ ʩʝʣʦʪʦ 

ʇʘʥʯʘʨʝʚʦ, ʢʘʜʝ ʠʤʘ ʩʣʦʝʚʠ ʜʝʙʝʣʠ ʧʦ ʰʝʩʪ ʤʝʪʨʠ. ʊʘʢʘ ʩʝ ʧʨʦʮʝʥʫʚʘ ʜʝʢʘ ʨʝʟʝʨʚʠʪʝ 

ʥʘ ʿʘʛʣʝʥ (ʦʜ ʪʠʧʦʪ ʥʘ ʣʠʛʥʠʪʠ) ʧʦʤʝʺʫ ʉʪʘʨ ʀʩʪʝʚʥʠʢ ʠ ʇʘʥʯʘʨʝʚʦ ʠʟʥʝʩʫʚʘʘʪ ʦʢʦʣʫ 

29 ʤʠʣʠʦʥʠ ʪʦʥʠ. 

 

ʉʣʠʢʘ 6 ʂʚʘʨʮʣʘʪʠʪʥʠ ʢʘʨʧʠ ʥʘ ɹʫʢʦʚʠ˃ (1723 m) ʚʦ ʧʨʝʜʝʥ ʧʣʘʥ ʠ ʝʧʠʜʦʪ-ʭʣʦʨʠʪ-

ʘʤʬʠʙʦʣʩʢʠ ʰʢʨʠʣʮʠ ʢʘʿ ʚʨʚʦʪ ʂʘʜʠʠʮʘ (1932 m) ʚʦ ʧʦʟʘʜʠʥʘʪʘ. ɺʦ ʦʚʦʿ ʧʨʦʩʪʦʨ ʠʤʘ ʧʦʚʝ˃ʝ 

ʧʦʿʘʚʠ ʥʘ ʙʘʢʘʨʥʘ ʤʠʥʝʨʘʣʠʟʘʮʠʿʘ. 

ʅʘ ʧʣʘʥʠʥʘʪʘ ɺʣʘʠʥʘ, ʦʜ ʣʦʢʘʣʠʪʝʪʦʪ ɹʫʢʦʚʠ˃ ʜʦ ʚʨʚʦʪ ʂʘʜʠʠʮʘ ʠ ʠʟʚʦʨʠʰʥʠʦʪ 

ʜʝʣ ʥʘ ʇʝʭʯʝʚʩʢʘ ʈʝʢʘ, ʜʦʩʝʛʘ ʩʝ ʫʪʚʨʜʝʥʠ ʧʦʚʝ˃ʝ ʧʦʿʘʚʠ ʥʘ ʨʫʜʥʘ ʤʠʥʝʨʘʣʠʟʘʮʠʿʘ: 

ʙʘʢʘʨ, ʞʝʣʝʟʦ, ʦʣʦʚʦ, ʮʠʥʢ, ʟʣʘʪʦ ʠ ʜʨ. ʈʫʜʥʠʪʝ ʧʦʿʘʚʠ ʥʘ ʦʚʦʿ ʧʨʦʩʪʦʨ ʩʝ ʠʩʪʨʘʞʝʥʠ ʦʜ 

ʧʦʨʘʥʦ ʠ ʩʝ ʨʘʙʦʪʠ ʟʘ ʥʘʦʺʘʣʠʰʪʝ ʥʘʨʝʯʝʥʦ ɹʫʢʦʚʠ˃-ʂʘʜʠʠʮʘ, ʢʘʜʝ ʦʩʦʙʝʥʦ ʩʝ ʠʩʪʘʢ-

ʥʫʚʘ ʙʘʢʘʨʥʘʪʘ ʤʠʥʝʨʘʣʠʟʘʮʠʿʘ. ʉʧʦʨʝʜ ʜʦʩʝʛʘʰʥʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ, ʥʘʿʛʦʣʝʤ ʝʢʦʥʦʤ-

ʩʢʠ ʧʦʪʝʥʮʠʿʘʣ ʠʤʘ ʙʘʢʘʨʦʪ ʯʠʠ ʨʫʜʥʠ ʨʝʟʝʨʚʥʠ ʩʝ ʧʨʦʮʝʥʝʪʠ ʥʘ ʦʢʦʣʫ 70 ʤʠʣʠʦʥʠ 

ʪʦʥʠ, ʘ ʧʨʦʩʝʯʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʙʘʢʘʨʦʪ ʦʢʦʣʫ 0,2%. ʂʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʥʘʚʝʜʝʥʦʪʦ, 

ʚʦ ʪʝʢʦʪ ʥʘ 2013 ʛʦʜʠʥʘ ʚʦ ʧʦʩʪʘʧʢʘ ʝ ʦʪʚʘʨʘˁʝ ʥʘ ʨʫʜʥʠʢʦʪ ʟʘ ʙʘʢʘʨ Ăʂʘʜʠʠʮʘñ. ʉʝ 

ʦʯʝʢʫʚʘ ʛʦʜʠʰʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʙʘʢʘʨ ʜʘ ʜʦʩʪʠʛʥʝ ʦʢʦʣʫ 4500 ʪʦʥʠ, ʘ ʚʦ ʦʚʦʿ 

ʨʫʜʥʠʢ ʢʦʿ ˃ʝ ʬʫʥʢʮʠʦʥʠʨʘ ʥʘ ʧʨʠʮʠʧʦʪ ʥʘ ʣʫʞʝˁʝ ˃ʝ ʨʘʙʦʪʘʪ 100 ʜʦ 130 ʣʠʮʘ. 
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ɺʦ ʙʣʠʟʠʥʘ ʥʘ ʩʝʣʦʪʦ ʎʨʥʠʢ ʩʝ ʦʪʢʨʠʝʥʠ ʧʦʿʘʚʠ ʥʘ ʿʘʛʣʝʥ ʚʦ ʚʠʜ ʥʘ ʩʣʦʝʚʠ ʚʦ 

ʥʝʦʛʝʥʠ ʩʝʜʠʤʝʥʪʠ. ʊʦʘ ʝ ʧʦʪʝʥʮʠʿʘʣʥʦ ʥʘʦʺʘʣʠʰʪʝ ʢʦʝ ʧʨʠʧʘʺʘ ʥʘ ʛʨʫʧʘʪʘ ʤʝʢʠ ʢʘʬʝ-

ʘʚʠ ʿʘʛʣʝʥʠ-ʣʠʛʥʠʪʠ ʩʦ ʩʨʝʜʥʘ ʢʘʣʦʨʠʯʥʦʩʪ. ɻʝʦʣʦʰʢʠʪʝ ʨʝʟʝʨʚʠ ʩʝ ʧʨʦʮʝʥʝʪʠ ʧʦʤʝʺʫ 

2 ʠ 3 ʤʠʣʠʦʥʠ ʪʦʥʠ. 

ɺʦ ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ, ʫʪʚʨʜʝʥʘ ʝ ʧʦʿʘʚʘʪʘ ʥʘ ʜʠʿʘʪʦʤʝʿʩʢʘ ʟʝʤʿʘ 

ʿʫʞʥʦ ʦʜ ʩʝʣʦʪʦ ʋʤʣʝʥʘ. ʅʘ ʧʦʚʝ˃ʝ ʤʝʩʪʘ ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ ʥʘ ʩʘʤʘʪʘ ʧʦʚʨʰʠʥʘ ʥʘ 

ʪʝʨʝʥʦʪ, ʢʘʢʦ ʩʣʘʙʦ ʢʦʤʧʘʢʪʥʘ ʠ ʨʘʩʪʨʝʩʠʪʘ ʟʝʤʿʘ ʩʦ ʙʝʣʘ ʜʦ ʩʠʚʦ ʙʝʣʘ ʙʦʿʘ. ʀʩʪʦ ʪʘʢʘ 

ʚʦ ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ ʩʝ ʫʪʚʨʜʝʥʠ ʨʝʟʝʨʚʠ ʥʘ ʥʘʦʺʘʣʠʰʪʘ ʥʘ ʢʘʦʣʠʥʩʢʘ 

ʛʣʠʥʘ, ʧʨʠʩʫʪʥʘ ʚʦ ʩʣʦʝʚʠ ʩʦ ʜʝʙʝʣʠʥʘ ʦʜ 5-15 ʤʝʪʨʠ. ʇʦ ʙʦʿʘ ʛʣʘʚʥʦ ʩʝ ʙʝʣʠ, ʩʠʚʠ ʠ 

ʮʨʥʠ, ʧʦʨʝʪʢʦ ʞʦʣʪʠ. ʀʩʪʠʪʝ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʟʥʘʯʘʝʥ ʨʝʩʫʨʩ ʠ ʜʘ ʩʝ ʫʧʦʪʨʝʙʫʚʘʘʪ ʚʦ 

ʢʝʨʘʤʠʯʢʘʪʘ ʠ ʦʛʥʦʦʪʧʦʨʥʘʪʘ ʠʥʜʫʩʪʨʠʿʘ ʢʘʢʦ ʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʭʘʨʪʠʿʘ. ʇʨʦʮʝ-

ʥʝʪʠ ʨʝʟʝʨʚʠ ʥʘ ʛʣʠʥʘ ʥʘ ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʆʧʰʪʠʥʘ ʇʝʭʯʝʚʦ ʠʟʥʝʩʫʚʘʘʪ ʦʢʦʣʫ 3 ʤʠʣʠʦʥʠ 

ʪʦʥʠ, ʘ ʥʘʿʛʦʣʝʤʦ ʥʘʦʺʘʣʠʰʪʝ ʝ Ăɽʣʘʪʘñ (1 km ʩʝʚʝʨʥʦ ʦʜ ʇʝʭʯʝʚʦ) ʩʦ ʚʢʫʧʥʠ ʨʝʟʝʨʚʠ 

ʦʜ 2,5 ʤʠʣʠʦʥʠ ʪʦʥʠ. 

 

ʉʣʠʢʘ 7 ʏʘʢʘʣʠ ʠ ʧʝʩʦʮʠ ʚʦ ʢʦʨʠʪʦʪʦ ʥʘ ɾʝʣʝʚʠʮʘ. 

ɿʥʘʯʘʝʥ ʛʨʘʜʝʞʝʥ ʨʝʩʫʨʩ ʚʦ ʆʧʰʪʠʥʘ ʇʝʭʯʝʚʦ ʩʝ ʯʘʢʘʣʠ ʠ ʧʝʩʦʮʠ, ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʪʠ ʚʦ ʨʝʯʥʠʪʝ ʢʦʨʠʪʘ. ʆʩʦʙʝʥʦ ʩʝ ʧʨʠʩʫʪʥʠ ʚʦ ʢʦʨʠʪʦʪʦ ʥʘ ɾʝʣʝʚʠʮʘ ʠ ʧʨʠʪʦʢʠʪʝ, 

ʇʝʭʯʝʚʩʢʘ ʈʝʢʘ ʠ ʜʨ. ʂʚʘʨʮʦʪ ʢʘʢʦ ʧʦʿʘʚʘ ʩʝ ʿʘʚʫʚʘ ʩʝʚʝʨʥʦ ʦʜ ʩʝʣʦ ʋʤʣʝʥʘ ʥʘ ʥʘʜʤʦʨ-

ʩʢʘ ʚʠʩʦʯʠʥʘ ʦʜ ʦʢʦʣʫ 1000 m ʠ ʪʦʘ ʥʘ ʥʝʢʦʣʢʫ ʣʦʢʘʣʠʪʝʪʠ. ɺʢʫʧʥʠʪʝ ʨʝʟʝʨʚʠ ʠʟʥʝ-

ʩʫʚʘʘʪ 63000 ʪʦʥʠ ʟʘ ɸ ʢʘʪʝʛʦʨʠʿʘ ʠ 67000 ʪʦʥʠ ʟʘ ɹ ʢʘʪʝʛʦʨʠʿʘ.  
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3.2. ʈʝʣʿʝʬʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʆʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʠʘʢʦ ʝ ʤʘʣʘ, ʚʦ ʨʝʣʿʝʬʝʥ ʧʦʛʣʝʜ ʝ ʜʦʩʪʘ ʠʥʪʝʨʝʩʥʘ. ʊʘʘ ʣʝ-

ʞʠ ʚʦ ʛʦʨʥʦʪʦ ʩʣʠʚʥʦ ʧʦʜʨʘʯʿʝ ʥʘ ʨʝʢʘʪʘ ɹʨʝʛʘʣʥʠʮʘ ʠ ʥʘ ʥʝʿʟʠʥʘʪʘ ʜʝʩʥʘ ʧʨʠʪʦʢʘ ɾʝ-

ʣʝʚʠʮʘ. ɺʦ ʩʝʚʝʨʝʥ ʠ ʿʫʞʝʥ ʧʨʘʚʝʮ ʝ ʦʪʚʦʨʝʥʘ ʢʦʥ ʜʚʝʪʝ ʢʦʪʣʠʥʠ, ɹʝʨʦʚʩʢʘʪʘ (ʄʘʣʝʰ) 

ʠ ɼʝʣʯʝʚʩʢʘʪʘ (ʇʠʿʘʥʝʮ). ɺʩʫʰʥʦʩʪ, ʩʨʝʜʠʰʥʠʦʪ ʜʝʣ ʦʜ ʦʧʰʪʠʥʘʪʘ ʩʝ ʥʘʦʺʘ ʪʦʯʥʦ ʥʘ 

ʧʨʝʚʘʣʦʪ ʉʚʝʪʘ ʇʝʪʢʘ (1022 m) ʢʦʿ ʛʠ ʨʘʟʜʚʦʿʫʚʘ ʜʚʝʪʝ ʢʦʪʣʠʥʠ. ʆʜ ʜʨʫʛʠʪʝ ʩʪʨʘʥʠ, ʦʧ-

ʰʪʠʥʘʪʘ ʝ ʟʘʛʨʘʜʝʥʘ ʩʦ ʩʨʝʜʥʦ-ʚʠʩʦʢʠ ʧʣʘʥʠʥʠ ʠ ʪʦʘ: ɺʣʘʠʥʘ (ʂʘʜʠʠʮʘ, 1932 m) ʥʘ ʠʩ-

ʪʦʢ, ʢʦʿʘ ʝ ʝʜʥʘ ʦʜ ʥʘʿʚʠʩʦʢʠʪʝ ʧʣʘʥʠʥʠ ʚʦ ʠʩʪʦʯʥʠʦʪ ʜʝʣ ʥʘ ʄʘʢʝʜʦʥʠʿʘ, ʧʦʪʦʘ ʄʘʣʝ-

ʰʝʚʩʢʠ ʇʣʘʥʠʥʠ (ɷʘʤʠ ʊʝʧʝ, 1803 m) ʥʘ ʿʫʛʦʠʩʪʦʢ ʠ ʤʘʣʘʪʘ ʧʣʘʥʠʥʘ ɹʝʿʘʟ ʊʝʧʝ (ɹʝʿʘʟ 

ʊʝʧʝ, 1348 m) ʥʘ ʟʘʧʘʜ. ʉʠʪʝ ʥʘʚʝʜʝʥʠ ʧʣʘʥʠʥʠ ʩʝ ʦʛʨʘʥʠʯʝʥʠ ʩʦ ʨʘʩʝʜʥʠ ʣʠʥʠʠ ʠ ʧʨʝ-

ʪʩʪʘʚʫʚʘʘʪ ʭʦʨʩʪʦʚʠ.  

ʆʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʨʝʣʿʝʬʥʦ ʧʨʠʧʘʺʘ ʥʘ ʜʚʝ ʢʦʪʣʠʥʠ ʠ ʪʦʘ: ɹʝʨʦʚʩʢʘ (ʄʘʣʝ-

ʰʝʚʩʢʘ) ʂʦʪʣʠʥʘ ʥʘ ʿʫʛ (123,2 km
2
) ʠ ɼʝʣʯʝʚʩʢʘʪʘ ʂʦʪʣʠʥʘ (ʇʠʿʘʥʝʮ) ʥʘ ʩʝʚʝʨ (85,3 

km
2
). ʏʝʩʪʦ ʧʦʨʘʜʠ ʩʣʘʙʦ ʠʟʨʘʟʝʥʘʪʘ ʠʟʜʚʦʝʥʦʩʪ, ʦʚʠʝ ʢʦʪʣʠʥʠ ʩʝ ʩʤʝʪʘʘʪ ʟʘ ʝʜʥʘ ʮʝʣʠ-

ʥʘ ʥʘʨʝʯʝʥʘ ʄʘʣʝʰʝʚʩʢʦ-ʇʠʿʘʥʝʯʢʘ ʢʦʪʣʠʥʘ ʠʣʠ ɹʝʨʦʚʩʢʦ-ɼʝʣʯʝʚʩʢʠ ʨʦʚ. ɼʚʝʪʝ ʢʦʪ-

ʣʠʥʠ ʠʤʘʘʪ ʪʝʢʪʦʥʩʢʦ ʧʦʪʝʢʣʦ (ʪʝʢʪʦʥʩʢʠ ʨʦʚ) ʠ ʥʘʩʪʘʥʘʣʝ ʩʦ ʩʧʫʰʪʘˁʝ ʥʘ ʪʝʨʝʥʦʪ 

ʜʦʣʞ ʜʚʘ ʛʦʣʝʤʠ ʤʝʨʠʜʠʿʘʥʩʢʠ ʨʘʩʝʜʠ. ʇʨʝʜ ʦʢʦʣʫ 5 ʜʦ 1 ʤʠʣʠʦʥʠ ʛʦʜʠʥʠ ʜʚʝʪʝ ʢʦʪʣʠ-

ʥʠ ʙʠʣʝ ʠʩʧʦʣʥʝʪʠ ʩʦ ʝʟʝʨʘ ʥʘ ʯʠʝ ʜʥʦ ʩʝ ʪʘʣʦʞʝʣʝ ʦʛʨʦʤʥʠ ʥʘʧʣʘʩʪʠ ʥʘ ʩʝʜʠʤʝʥʪʠ. ʇʦ 

ʠʩʪʝʢʫʚʘˁʝʪʦ ʥʘ ʝʟʝʨʘʪʘ, ʪʠʝ ʩʝʜʠʤʝʥʪʠ ʚʦ ʢʦʠ ʩʝ ʚʩʝʢʫʚʘʣʘ ʨʝʯʥʘʪʘ ʤʨʝʞʘ ʥʘ ɹʨʝʛʘʣ-

ʥʠʮʘ, ʟʘʧʦʯʥʘʣʝ ʠʥʪʝʥʟʠʚʥʦ ʜʘ ʩʝ ʝʨʦʜʠʨʘʘʪ ʜʦ ʜʝʥʝʰʥʠʦʪ ʩʪʘʜʠʫʤ. ʆʢʦʣʥʠʪʝ ʧʣʘʥʠʥʠ 

ʧʘʢ (ɺʣʘʠʥʘ, ʄʘʣʝʰʝʚʩʢʠ ʠ ɹʝʿʘʟ ʊʝʧʝ), ʥʘʩʪʘʥʘʣʝ ʩʦ ʛʝʦʪʝʢʪʦʥʩʢʠ ʧʨʦʮʝʩʠ ʠ ʪʦʘ ʩʦ 

ʠʟʜʚʦʿʫʚʘˁʝ ʚʦ ʚʠʜ ʥʘ ʭʦʨʩʪʦʚʠ, ʘ ʚʦ ʦʜʨʝʜʝʥ ʩʪʝʧʝʥ ʩʚʦʿʘ ʫʣʦʛʘ ʠʤʘʣ ʠ ʚʫʣʢʘʥʠʟʤʦʪ. 

ʊʨʘʛʠ ʦʜ ʧʦʥʦʚʠʦʪ ʚʫʣʢʘʥʠʟʘʤ ʦʩʦʙʝʥʦ ʩʝ ʧʨʠʩʫʪʥʠ ʥʘ ʧʣʘʥʠʥʘʪʘ ɺʣʘʠʥʘ ʦʜ ʚʨʚʦʪ ʂʘ-

ʜʠʠʮʘ ʜʦ ʛʨʘʜʦʪ ʇʝʭʯʝʚʦ, ʧʦʩʝʙʥʦ ʥʘ ʨʠʜʦʪ ɹʫʢʦʚʠ˃. 

ʇʣʘʥʠʥʘʪʘ ɺʣʘʠʥʘ ʧʨʠʧʘʺʘ ʚʦ ʛʨʫʧʘʪʘ ʥʘ ʩʨʝʜʥʦ ʚʠʩʦʢʠ (1500-2000 m) ʧʣʘʥʠʥʠ 

ʠ ʿʘ ʦʛʨʘʥʠʯʫʚʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʦʜ ʠʩʪʦʯʥʘʪʘ ʩʪʨʘʥʘ. ʅʘʿʚʠʩʦʢ ʚʨʚ ʝ ʂʘʜʠʠʮʘ ʩʦ 

ʚʠʩʦʯʠʥʘ ʦʜ 1932 m. ʉʧʦʨʝʜ ʚʠʩʦʯʠʥʘʪʘ, ɺʣʘʠʥʘ ʝ ʚʪʦʨʘ ʧʣʘʥʠʥʘ ʚʦ ʠʩʪʦʯʥʠʦʪ ʜʝʣ ʥʘ 

ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʚʝʜʥʘʰ ʧʦ ʆʩʦʛʦʚʩʢʠʪʝ ʇʣʘʥʠʥʠ (2252 m)
1
. ʉʝʧʘʢ, ʨʝʣʘʪʠʚʥʘʪʘ 

ʚʠʩʦʯʠʥʘ ʦʜ ʧʦʥʠʩʢʠʪʝ ʪʝʨʝʥʠ ʥʘ ʦʧʰʪʠʥʘʪʘ (ʢʦʠ ʩʝ ʥʘ 800-1000 m)  ʜʦ ʥʘʿʚʠʩʦʢʠʪʝ 

ʧʣʘʥʠʥʩʢʠ ʜʝʣʦʚʠ ʝ ʤʘʣʘ ʠ ʠʟʥʝʩʫʚʘ ʦʢʦʣʫ 1000 ʤʝʪʨʠ. ʇʦʢʨʘʿ ʂʘʜʠʠʮʘ, ʦʩʪʘʥʘʪʠ ʧʦʠʩ-

ʪʘʢʥʘʪʠ ʚʨʚʦʚʠ ʩʝ: ʂʘʜʠʥ ɹʫʥʘʨ (1793 m) ʥʘ ʿʫʛ, ɹʫʢʦʚʠ˃ (1723 m) ʥʘ ʟʘʧʘʜ, ɿʘʥʦʛʘ 

(1577 m) ʥʘ ʩʝʚʝʨ ʠ ʜʨʫʛʠ. ɺʨʚʦʚʠʪʝ ʢʘʢʦ ʠ ʩʘʤʦʪʦ ʧʣʘʥʠʥʩʢʦ ʙʠʣʦ (ʜʦʣʛʦ 15 km) ʩʝ ʟʘ-

ʦʙʣʝʥʠ, ʩʣʘʙʦ ʠʟʨʘʟʝʥʠ ʠ ʦʛʦʣʝʥʠ. ʉʝʧʘʢ, ʦʜ ʥʠʚ ʩʝ ʧʨʦʪʝʛʘ ʰʠʨʦʢ ʚʠʜʠʢ ʢʦʥ ɼʝʣʯʝʚ-

ʩʢʘʪʘ ʠ ɹʝʨʦʚʩʢʘʪʘ ʢʦʪʣʠʥʘ ʥʘ ʟʘʧʘʜ, ʢʦʥ ʆʩʦʛʦʚʩʢʠʪʝ ʧʣʘʥʠʥʠ ʥʘ ʩʝʚʝʨ, ʘ ʦʩʦʙʝʥʦ 

ʩʧʝʢʪʘʢʫʣʘʨʝʥ ʝ ʧʦʛʣʝʜʦʪ ʢʦʥ ʧʣʘʥʠʥʠʪʝ ʈʠʣʘ ʠ ʇʠʨʠʥ, ʢʘʢʦ ʠ ɹʣʘʛʦʝʚʛʨʘʜʩʢʘʪʘ ʢʦʪ-

ʣʠʥʘ ʥʘ ʠʩʪʦʢ ʚʦ ʈʝʧʫʙʣʠʢʘ ɹʫʛʘʨʠʿʘ. ʇʦʚʨʰʠʥʘʪʘ ʥʘ ʧʣʘʥʠʥʘʪʘ ɺʣʘʠʥʘ ʚʦ ʥʘʰʘʪʘ 

ʜʨʞʘʚʘ ʠʟʥʝʩʫʚʘ 150,4 km
2
 ʦʜ ʢʦʠ 74% ʠʣʠ 111,2 km

2
 ʧʨʠʧʘʺʘʘʪ ʥʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ. 

                                                           
1
 ɹʝʣʘʩʠʮʘ ʢʘʢʦ ʧʣʘʥʠʥʘ ʝ ʚʠʩʦʢʘ 2031 m, ʥʦ ʥʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʩʝ ʠʟʜʠʛʘ ʜʦ 1881 

m. 
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ɺʩʫʰʥʦʩʪ, ɺʣʘʠʥʘ ʟʘʬʘ˃ʘ ʧʦʚʝ˃ʝ ʦʜ ʧʦʣʦʚʠʥʘ ʦʜ ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʦʧʰʪʠʥʘʪʘ, ʧʦʨʘʜʠ 

ʰʪʦ ʠʤʘ ʛʦʣʝʤʦ ʟʥʘʯʝˁʝ ʟʘ ʇʝʭʯʝʚʦ. ʇʣʘʥʠʥʩʢʠʪʝ ʧʘʜʠʥʠ ʩʝ ʩʪʨʤʥʠ, ʦʩʦʙʝʥʦ ʥʘ ʟʘʧʘʜ-

ʥʘʪʘ ʩʪʨʘʥʘ, ʥʘʜ 1200 m ʚʠʩʦʯʠʥʘ, ʘ ʧʨʦʩʝʯʥʠʦʪ ʥʘʢʣʦʥ ʠʟʥʝʩʫʚʘ 16,4 ʩʪʝʧʝʥʠ. 

 

ʉʣʠʢʘ 8 ɺʨʚʦʪ ʂʘʜʠʠʮʘ (1932 m) ʥʘ ɺʣʘʠʥʘ ʠ ʠʟʚʦʨʠʰʥʠʦʪ ʜʝʣ ʥʘ ʇʝʭʯʝʚʩʢʘ ʈʝʢʘ. 

ɻʝʦʣʦʰʢʠʦʪ ʩʦʩʪʘʚ ʥʘ ɺʣʘʠʥʘ ʝ ʧʨʝʪʩʪʘʚʝʥ ʩʦ ʧʨʝʢʘʤʙʨʠʫʤʩʢʠ ʛʥʘʿʩʝʚʠ ʚʦ ʢʨʘʿ-

ʥʠʦʪ ʿʫʞʝʥ ʜʝʣ, ʰʢʨʠʣʮʠ ʧʨʦʙʠʝʥʠ ʩʦ ʢʚʘʨʮʣʘʪʠʪʠ ʚʦ ʩʨʝʜʠʰʥʠʦʪ ʜʝʣ ʠ ʤʝʪʘʜʠʿʘʙʘʟʠ, 

ʛʘʙʨʦʚʠ ʠ ʛʨʘʥʠʪʠ ʚʦ ʩʝʚʝʨʥʠʦʪ ʜʝʣ. ɺʦ ʧʦʜʥʦʞʿʝʪʦ ʥʘ ʧʣʘʥʠʥʘʪʘ ʩʝ ʟʘʩʪʘʧʝʥʠ ʥʝʦʪ-

ʧʦʨʥʠ ʧʣʠʦʮʝʥʠ ʙʘʨʩʢʦ-ʝʟʝʨʩʢʠ ʩʝʜʠʤʝʥʪʠ ʠ ʜʝʣʫʚʠʿʘʣʥʠ ʥʘʥʦʩʠ ʝʨʦʜʠʨʘʥʠ ʦʜ ʧʘʜʠ-

ʥʠʪʝ. ʅʘ ʦʚʠʝ ʥʘʥʦʩʠ ʩʝ ʥʘʦʺʘʘʪ ʥʘʩʝʣʙʠʪʝ ʇʝʭʯʝʚʦ, ʅʝʛʨʝʚʦ, ʎʨʥʠʢ ʠ ʇʘʥʯʘʨʝʚʦ. ʇʦ-

ʨʘʜʠ ʩʣʘʙʘʪʘ ʦʪʧʦʨʥʦʩʪ ʠ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʯʦʚʝʢʦʪ, ʥʘʚʝʜʝʥʠʪʝ ʢʣʘʩʪʠʯʥʠ ʩʝʜʠʤʝʥʪʠ ʩʝ 

ʟʘʬʘʪʝʥʠ ʩʦ ʩʠʣʥʠ ʝʨʦʟʠʚʥʠ ʧʨʦʮʝʩʠ.  

ʀʥʘʢʫ, ʧʣʘʥʠʥʘʪʘ ɺʣʘʠʥʘ ʝ ʠʩʧʨʝʩʝʯʝʥʘ ʩʦ ʧʦʚʝ˃ʝ ʨʝʯʥʠ ʜʦʣʠʥʠ ʠ ʪʦʘ ʥʘ ʇʝʭ-

ʯʝʚʩʢʘ ʈʝʢʘ, ɾʝʣʝʚʠʮʘ ʠ ʥʝʿʟʠʥʠʪʝ ʜʝʩʥʠ ʧʨʠʪʦʢʠ ʎʨʥʠʯʢʘ (ɺʠʥʠʯʢʘ) ʈʝʢʘ, ʇʘʥʯʘʨʝʚ-

ʩʢʘ ʈʝʢʘ ʠ ʜʨ. ʇʦʨʘʜʠ ʛʦʣʝʤʠʦʪ ʥʘʜʦʣʞʝʥ ʧʘʜ (ʟʘʨʘʜʠ ʰʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʩʢʦʨʠʩʪʘʪ ʟʘ 

ʤʘʣʠ ʝʣʝʢʪʨʦʮʝʥʪʨʘʣʠ), ʦʚʠʝ ʨʝʢʠ ʚʦ ʧʣʘʥʠʥʩʢʠʦʪ ʜʝʣ ʦʬʦʨʤʠʣʝ ʙʨʟʘʮʠ, ʤʘʣʠ ʚʦʜʦʧʘ-

ʜʠ ʠ ʜʨʫʛʠ ʠʥʪʝʨʝʩʥʠ ʧʦʿʘʚʠ.  

ɺʣʘʠʥʘ ʝ ʩʨʝʜʥʦ ʧʦʰʫʤʝʥʘ ʧʣʘʥʠʥʘ, ʘ ʟʥʘʯʠʪʝʣʝʥ ʜʝʣ ʝ ʧʦʢʨʠʝʥ ʩʦ ʪʨʝʚʥʘ ʚʝʛʝ-

ʪʘʮʠʿʘ, ʦʜʥʦʩʥʦ ʧʘʩʠʰʪʘ. ʇʦʠʟʨʘʟʠʪʠ ʰʫʤʩʢʠ ʢʦʤʧʣʝʢʩʠ ʦʜ ʙʫʢʘ ʠʤʘ ʥʘʜ 1000 m ʚʠʩʦ-

ʯʠʥʘ, ʦʩʦʙʝʥʦ ʥʘ ʩʝʚʝʨʥʠʪʝ, ʩʝʚʝʨʦʟʘʧʘʜʥʠʪʝ ʠ ʟʘʧʘʜʥʠʪʝ ʧʘʜʠʥʠ. ʊʘʢʘ, ʧʦʛʦʣʝʤ ʰʫʤ-

ʩʢʠ ʢʦʤʧʣʝʢʩ ʩʝ ʿʘʚʫʚʘ ʚʦ ʠʟʚʦʨʠʰʥʠʪʝ ʜʦʣʠʥʩʢʠ ʜʝʣʦʚʠ ʥʘ ʇʝʭʯʝʚʩʢʘ ʈʝʢʘ, ɾʝʣʝʚʠʮʘ, 

ɺʠʥʠʯʢʘ ʈʝʢʘ, ʇʘʥʯʘʨʝʚʩʢʘ ʈʝʢʘ ʠ ʜʨʫʛʠ. 
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ʉʣʠʢʘ 9 ɼʣʘʙʦʢʘʪʘ ʝʨʦʟʠʿʘ ʚʦ ʤʝʢʠʪʝ ʩʝʜʠʤʝʥʪʥʠ ʢʘʨʧʠ, ʦʚʦʟʤʦʞʠʣʘ ʩʦʟʜʘʚʘˁʝ ʥʘ ʦʛʨʦʤʥʠ 

ʝʨʦʟʠʚʥʠ ʬʦʨʤʠ-ʤʝʣʦʚʠ ʢʦʠ ʧʦ ʩʚʦʿʦʪ ʩʧʝʮʠʬʠʯʝʥ ʠʟʛʣʝʜ ʩʝ ʨʝʪʢʘ ʧʦʿʘʚʘ ʥʝ ʩʘʤʦ ʚʦ 

ʄʘʢʝʜʦʥʠʿʘ, ʪʫʢʫ ʠ ʥʘ ɹʘʣʢʘʥʦʪ. 

ʄʘʣʝʰʝʚʩʢʠʪʝ ʇʣʘʥʠʥʠ ʛʦ ʟʘʬʘ˃ʘʘʪ ʿʫʛʦʠʩʪʦʯʥʠʦʪ ʜʝʣ ʥʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ 

ʥʘ ʧʦʚʨʰʠʥʘ ʦʜ 37,9 km
2
 ʠʣʠ 18,2% ʦʜ ʮʝʣʘʪʘ ʦʧʰʪʠʥʘ. ʀʩʪʦ ʢʘʢʦ ʧʣʘʥʠʥʘʪʘ ɺʣʘʠʥʘ ʠ 

ʪʠʝ ʧʨʠʧʘʺʘʘʪ ʚʦ ʛʨʫʧʘʪʘ ʥʘ ʩʨʝʜʥʦ ʚʠʩʦʢʠ ʧʣʘʥʠʥʠ, ʙʠʜʝʿ˃ʠ ʥʘʿʚʠʩʦʢʠʦʪ ʚʨʚ ɷʘʤʠ 

ʊʝʧʝ ʝ ʚʠʩʦʢ 1803 m. ʇʦʢʨʘʿ ʥʝʛʦ ʤʥʦʛʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʝʥ ʝ ʠ ʚʨʚʦʪ ʏʝʥʛʠʥʦ ʂʘʣʝ (1748 

m), ʢʘʜʝ ʩʝ ʥʘʦʺʘ ʥʘʿʠʩʪʦʯʥʘʪʘ ʪʦʯʢʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ. ɺʦ ʛʝʦʣʦʰʢʠ ʧʦʛʣʝʜ, 

ʦʚʦʿ ʜʝʣ ʦʜ ʧʣʘʥʠʥʘʪʘ ʛʣʘʚʥʦ ʝ ʠʟʛʨʘʜʝʥ ʦʜ ʧʨʝʢʘʤʙʨʠʫʤʩʢʠ ʛʥʘʿʩʝʚʠ ʠ ʤʠʢʘʰʠʩʪʠ, ʘ 

ʚʦ ʧʦʥʠʩʢʠʪʝ ʜʝʣʦʚʠ ʦʜ ʨʠʬʝʿ-ʢʘʤʙʨʠʫʤʩʢʠ ʭʣʦʨʠʪʩʢʠ ʰʢʨʠʣʮʠ. ɹʠʣʘʪʘ ʠ ʚʨʚʦʚʠʪʝ ʥʘ 

ʧʣʘʥʠʥʘʪʘ ʩʝ ʟʘʦʙʣʝʥʠ, ʩʣʘʙʦ ʠʩʪʘʢʥʘʪʠ ʠ ʧʦʢʨʠʝʥʠ ʩʦ ʪʨʝʚʥʘ ʚʝʛʝʪʘʮʠʿʘ ʠʣʠ ʜʝʛʨʘʜʠ-

ʨʘʥʠ ʰʫʤʠ. ʀʥʘʢʫ, ʜʝʣʦʪ ʦʜ ʧʣʘʥʠʥʘʪʘ ʢʦʿ ʧʨʠʧʘʺʘ ʥʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʝ ʢʘʨʘʢʪʝ-

ʨʠʩʪʠʯʝʥ ʧʦ ʛʫʩʪʘʪʘ ʙʫʢʦʚʘ ʠ ʤʝʰʘʥʘ ʰʫʤʘ, ʙʨʦʿʥʠʪʝ ʤʘʣʠ ʠʟʚʦʨʠ ʠ ʧʦʪʦʮʠ. ɺʦ ʧʦʚʠ-

ʩʦʢʠʦʪ ʜʝʣ ʥʘ ʧʣʘʥʠʥʘʪʘ ʝ ʠʟʚʦʨʠʰʪʝʪʦ ʥʘ ʥʘʿʛʦʣʝʤʘʪʘ ʨʝʢʘ ʚʦ ʦʙʣʘʩʪʘ, ɹʨʝʛʘʣʥʠʮʘ, 

ʢʦʿʘ ʚʦʝʜʥʦ ʝ ʤʝʺʫ ʥʘʿʜʦʣʛʠʪʝ ʨʝʢʠ ʚʦ ʄʘʢʝʜʦʥʠʿʘ.  

ɹʝʿʘʟ ʊʝʧʝ ʿʘ ʦʛʨʘʥʠʯʫʚʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʦʜ ʟʘʧʘʜʥʘʪʘ ʩʪʨʘʥʘ ʠ ʩʧʦʨʝʜ ʚʠʩʦ-

ʯʠʥʘʪʘ ʥʘ ʠʩʪʦʠʤʝʥʠʦʪ ʥʘʿʚʠʩʦʢ ʚʨʚ (1348 m) ʧʨʠʧʘʺʘ ʚʦ ʛʨʫʧʘʪʘ ʥʘ ʥʠʩʢʠ ʧʣʘʥʠʥʠ 

(ʧʦʜ 1500 m). ɺʦ ʨʘʤʢʠʪʝ ʥʘ ʦʧʰʪʠʥʘʪʘ ʟʘʬʘ˃ʘ ʧʦʚʨʰʠʥʘ ʦʜ 36,5 km
2
 ʠʣʠ 17,5%. ʇʨʝʪ-

ʩʪʘʚʫʚʘ ʪʠʧʠʯʝʥ ʭʦʨʩʪ ʢʦʿ ʰʪʦ ʦʜ ʦʢʦʣʥʠʪʝ ʢʦʪʣʠʥʠ ʠ ʜʦʣʠʥʠ ʝ ʦʜʚʦʝʥ ʩʦ ʨʘʩʝʜʠ. ɻʝʦ-

ʣʦhʢʠʦʪ ʩʦʩʪʘʚ ʛʦ ʩʦʯʠʥʫʚʘʘʪ ʤʝʪʘʜʠʿʘʙʘʟʠ ʠ ʤʝʪʘʛʘʙʨʦʚʠ, ʛʨʘʥʠʪʦʠʜʥʠ ʢʘʨʧʠ ʠ ʜʦʩʪʘ 

ʝʨʦʜʠʨʘʥʠ ʧʣʠʦʮʝʥʠ ʠ ʢʚʘʨʪʝʨʥʠ ʩʝʜʠʤʝʥʪʠ. ʅʘʚʝʜʝʥʦʪʦ ʫʩʣʦʚʠʣʦ ʨʘʟʚʦʿ ʥʘ ʩʠʣʥʠ 

ʝʨʦʟʠʚʥʠ ʧʨʦʮʝʩʠ ʧʦ ʿʫʞʥʠʪʝ ʠ ʠʩʪʦʯʥʠʪʝ ʜʝʣʦʚʠ ʥʘ ʧʣʘʥʠʥʘʪʘ. 
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ʊʘʙʝʣʘ 2. ʆʩʥʦʚʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʣʘʥʠʥʠʪʝ ʚʦ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ.  

ʇʘʨʘʤʝʪʘʨ ɺʣʘʠʥʘ ʄʘʣʝʰ. ʇʣ. ɹʝʿʘʟ ʊʝʧʝ 

ʇʦʚʨʰʠʥʘ (km
2
) 111,2 37,9 36,5 

ɼʦʣʞʠʥʘ (km) 15,5 12,0 3,5 

ʅʘʿʛ. ʚʠʩʦʯʠʥʘ (m) 1932 1803 1348 

ʇʦʜʥʦʞʿʝ (m) 850 1000 850 

ʈʝʣ. ʚʠʩʦʯʠʥʘ (m) 1100 800 500 

ʇʨʦʩ. ʚʠʩʦʯʠʥʘ (m) 1175 1458 1038 

ʇʨʦʩ. ʥʘʢʣʦʥ ( )̄ 16,4 18,3 16,1 

ʇʨʦʩ. ʨʘʩʯʣʝʥʝʪʦʩʪ (m) 205 201 178 

ʇʨʦʩ. ʪʝʤʧʝʨ. ( C̄) 7,3 5,8 8,0 

ʇʨʦʩ. ʚʨʥʝʞʠ (mm) 783 864 744 

ʇʦʚʨ. ʰʫʤʠ (km
2
) 48,8 28,9 11,8 

ʇʦʚʨ. ʰʫʤʠ (%) 43,8 76,2 32,3 

 

 

ʉʣʠʢʘ 10 ɺʨʚʦʪ ɷʘʤʠ ʊʝʧʝ (1803 m) ʥʘ ʄʘʣʝʰʝʚʩʢʠʪʝ ʇʣʘʥʠʥʠ. 

ʇʦʢʨʘʿ ʩʨʝʜʥʦ ʚʠʩʦʢʠʪʝ ʧʣʘʥʠʥʠ, ʟʘ ʨʝʣʿʝʬʦʪ ʥʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʝ ʟʥʘʯʘʿʥʘ 

ʜʦʣʠʥʘʪʘ ʥʘ ʨʝʢʘʪʘ ɹʨʝʛʘʣʥʠʮʘ ʢʦʿʘ ʝ ʜʣʘʙʦʢʦ ʚʩʝʯʝʥʘ ʧʦʤʝʺʫ ɺʣʘʠʥʘ ʠ ʄʘʣʝʰʝʚʩʢʠ 

ʇʣʘʥʠʥʠ. ʂʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʩʠʣʥʦʪʦ ʚʩʝʢʫʚʘˁʝ ʥʘ ɹʨʝʛʘʪʥʠʮʘ ʚʦ ʰʢʨʠʣʮʠʪʝ ʠ ʛʥʘʿʩʝʚʠ-

ʪʝ, ʜʦʣʞ ʨʝʯʥʦʪʦ ʢʦʨʠʪʦ ʩʝ ʩʦʟʜʘʜʝʥʠ ʙʨʦʿʥʠ ʙʨʟʘʮʠ ʠ ʚʦʜʦʧʘʜʠ ʚʠʩʦʢʠ ʜʦ 10 m. ʄʦʰ-

ʥʝ ʠʥʪʝʨʝʩʥʠ ʨʝʣʿʝʬʥʠ ʬʦʨʤʠ ʚʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʩʝ ʜʣʘʙʦʢʠʪʝ ʝʨʦʟʠʚʥʠ ʜʦʣʦʚʠ, 

ʤʝʣʦʚʠ ʠ ʟʝʤʿʘʥʠ ʧʠʨʘʤʠʜʠ. ʆʩʦʙʝʥʦ ʩʝ ʠʥʪʝʨʝʩʥʠ ʤʝʣʦʚʠʪʝ ʢʘʿ ʩ. ʎʨʥʠʢ ʰʠʨʦʢʠ ʜʦ 
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300 m, ʘ ʜʣʘʙʦʢʠ ʠ ʜʦ 100 m, ʧʦ ʯʠʠ ʩʪʨʘʥʠ ʠʤʘ ʟʝʤʿʘʥʠ ʧʠʨʘʤʠʜʠ. ʅʘ 7 km ʠʩʪʦʯʥʦ ʦʜ 

ʇʝʭʯʝʚʦ, ʢʘʿ ʚʨʚʦʪ ʆʨʣʦʚʝʮ (1723 m), ʩʝ ʥʘʦʺʘ ʠʥʪʝʨʝʩʥʘ ʢʘʨʧʝʩʪʘ ʬʦʨʤʘ ʧʦʟʥʘʪʘ ʢʘʢʦ 

Ăɺʨʪʝʥʘ ʩʢʘʣʘñ, ʦʙʣʠʢʫʚʘʥʘ ʩʦ ʜʦʣʛʦʪʨʘʿʥʘ ʝʨʦʟʠʿʘ. ʆʜ ʨʝʣʿʝʬʥʠʪʝ ʬʦʨʤʠ, ʦʩʦʙʝʥʦ ʩʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʧʨʦʩʪʨʘʥʠʪʝ ʦʩʪʘʪʦʮʠ ʦʜ ʝʟʝʨʩʢʠʪʝ ʪʝʨʘʩʠ ʥʘ ʥʝʢʦʛʘʰʥʦʪʦ ɹʝʨʦʚʩʢʦ 

ʠ ɼʝʣʯʝʚʩʢʦ ɽʟʝʨʦ, ʢʦʠ ʝʛʟʠʩʪʠʨʘʣʝ ʦʜ 5 ʜʦ ʧʨʝʜ ʨʝʯʠʩʠ ʝʜʝʥ ʤʠʣʠʦʥ ʛʦʜʠʥʠ. ʊʠʝ ʩʝ 

ʩʢʘʣʝʩʪʦ ʥʘʨʝʜʝʥʠ ʥʘ ʦʢʦʣʫ 1100 m ʠ 980 m ʠ ʩʦʩʪʘʚʝʥʠ ʦʜ ʥʝʦʛʝʥʠ ʩʝʜʠʤʝʥʪʠ. ʇʦʢʨʘʿ 

ʪʦʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʪʠ ʩʝ ʬʣʫʚʠʦʜʝʥʫʜʘʮʠʩʢʠ ʬʦʨʤʠ: ʦʜ ʨʝʯʥʠ ʜʦʣʠʥʠ, ʨʝʯʥʠ ʪʝʨʘʩʠ, ʙʨ-

ʟʘʮʠ, ʚʦʜʦʧʘʜʠ, ʜʦ ʜʦʣʦʚʠ, ʤʝʣʦʚʠ ʠ ʟʝʤʿʘʥʠ ʧʠʨʘʤʠʜʠ. 

ʉʧʦʨʝʜ ʨʝʣʿʝʬʥʘʪʘ ʢʦʥʬʠʛʫʨʘʮʠʿʘ, ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʠʤʘ ʪʠʧʠʯʝʥ ʨʠʜʩʢʦ 

ʧʣʘʥʠʥʩʢʠ ʢʘʨʘʢʪʝʨ. ʊʦʘ ʤʦʞʝ ʜʘ ʩʝ ʩʦʛʣʝʜʘ ʦʜ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʧʦʚʨʰʠʥʠʪʝ ʩʧʦʨʝʜ ʚʠ-

ʩʦʯʠʥʘʪʘ ʠ ʩʧʦʨʝʜ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʥʘʢʣʦʥʠʪʝ. ɺʦ ʚʠʩʠʥʩʢʠ ʧʦʛʣʝʜ, ʦʧʰʪʠʥʘʪʘ ʣʝʞʠ ʦʜ 

710 m (ʨʝʢʘ ɾʝʣʝʚʠʮʘ ʢʘʿ ʩ. ʀʩʪʝʚʥʠʢ) ʜʦ 1932 m (ʚʨʚʦʪ ʂʘʜʠʠʮʘ), ʘ ʧʨʦʩʝʯʥʘʪʘ ʚʠʩʦ-

ʯʠʥʘ ʥʘ ʮʝʣʘʪʘ ʦʧʰʪʠʥʘ ʝ ʛʦʣʝʤʘ ʠ ʠʟʥʝʩʫʚʘ 1170 m. ʅʘʿʚʠʩʦʢʠ ʧʦʜʨʘʯʿʘ ʩʝ ʠʩʪʦʯʥʠʪʝ 

ʧʣʘʥʠʥʩʢʠ ʜʝʣʦʚʠ ʧʦʢʨʘʿ ʛʨʘʥʠʮʘʪʘ ʩʦ ɹʫʛʘʨʠʿʘ, ʘ ʥʘʿʥʠʩʢʠ ʢʦʥ ʜʦʣʠʥʘʪʘ ʥʘ ɹʨʝʛʘʣʥʠ-

ʮʘ. ʅʘʿʛʦʣʝʤ ʜʝʣ ʦʜ ʦʧʰʪʠʥʘʪʘ (ʦʢʦʣʫ 60%) ʩʝ ʧʨʦʪʝʛʘ ʜʦ 1200 m ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ. 

ʇʨʝʪʩʪʘʚʝʥʦ ʧʦʜʝʪʘʣʥʦ, ʥʘʿʛʦʣʝʤʘ ʧʦʚʨʰʠʥʘ ʦʜ ʦʧʰʪʠʥʘʪʘ ʧʨʠʧʘʺʘ ʥʘ ʚʠʩʠʥʩʢʠʦʪ ʧʦ-

ʿʘʩ 900-1000 m, ʧʦʪʦʘ 1000-1100 m ʠ ʦʜ 1100-1200 m. ɺʩʫʰʥʦʩʪ, ʚʦ ʚʠʩʠʥʩʢʠʦʪ ʧʦʿʘʩ 

ʦʜ 800 ʜʦ 1200 m ʣʝʞʠ ʧʦʚʝ˃ʝ ʦʜ ʧʦʣʦʚʠʥʘ (56,5%) ʦʜ ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʦʧʰʪʠʥʘʪʘ. ʆʜ 

ʜʨʫʛʘ ʩʪʨʘʥʘ, ʧʦʚʠʩʦʢʠʪʝ ʧʣʘʥʠʥʩʢʠ ʜʝʣʦʚʠ (ʥʘʜ 1500 m) ʢʦʠ ʧʨʠʧʘʺʘʘʪ ʛʣʘʚʥʦ ʥʘ ʧʣʘ-

ʥʠʥʘʪʘ ɺʣʘʠʥʘ, ʟʘʬʘ˃ʘʘʪ ʦʢʦʣʫ 14,3% ʦʜ ʚʢʫʧʥʘʪʘ ʧʦʚʨʰʠʥʘ. ʉʘʤʠʦʪ ʛʨʘʜ ʇʝʭʯʝʚʦ e 

ʥʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʦʜ 1000 m, ʘ ʦʜ ʥʝʛʦ, ʚʦ ʄʘʢʝʜʦʥʠʿʘ ʧʦʚʠʩʦʢʦ ʝ ʩʘʤʦ ʂʨʫʰʝʚʦ.  

ʊʘʙʝʣʘ 3. ʉʪʨʫʢʪʫʨʘ ʥʘ ʧʦʚʨʰʠʥʠʪʝ ʚʦ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ ʩʧʦʨʝʜ ʚʠʩʦʯʠʥʘʪʘ. 

 ʭʠʧʩʦʤʝʪʨʠʿʘ  ʧʦʚʨ. ʢʤ
2 

 ʧʦʚʨ.% 

700-800 7.04 3.38 

800-900 24.66 11.83 

900-1000 34.01 16.31 

1000-1100 32.66 15.67 

1100-1200 26.45 12.68 

1200-1300 19.45 9.33 

1300-1400 16.09 7.72 

1400-1500 18.28 8.77 

1500-1600 15.91 7.63 

1600-1700 10.25 4.91 

1700-1800 3.15 1.51 

1800-1900 0.52 0.25 

1900-2000 0.04 0.02 

 ʚʢʫʧʥʦ 208.51 100.00 

 

ʉʣʠʢʘ 11 ɻʨʘʬʠʢʦʥ ʥʘ ʚʠʩʠʥʩʢʠʪʝ ʟʦʥʠ ʥʘ ʨʝʣʿʝʬʦʪ ʥʘ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ. 
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ɺʦ ʦʜʥʦʩ ʥʘ ʥʘʢʣʦʥʠʪʝ, ʚʦ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ ʧʨʝʦʚʣʘʜʫʚʘʘʪ ʪʝʨʝʥʠ ʩʦ ʥʘʢʣʦʥ ʦʜ 

10-20Ü (36%), ʘ ʧʦʪʦʘ ʩʣʝʜʘʪ ʩʣʘʙʦ ʥʘʢʣʦʥʝʪʠ ʪʝʨʝʥʠ (5-10Ü) ʠ ʧʦʩʪʨʤʥʠ ʪʝʨʝʥʠ (20-30º) 

ʩʦ ʧʦ ʦʢʦʣʫ 21%. ɺʩʫʰʥʦʩʪ ʧʨʦʩʝʯʥʠʦʪ ʥʘʢʣʦʥ ʥʘ ʦʧʰʪʠʥʘʪʘ ʝ ʟʥʘʯʠʪʝʣʝʥ ʠ ʠʟʥʝʩʫʚʘ 

15.7Ü, ʰʪʦ ʝ ʥʘʜ ʧʨʦʩʝʢʦʪ ʟʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ (13.5Ü). ɻʦʣʝʤʠʪʝ ʥʘʢʣʦʥʠ ʩʝ ʝʜʥʘ 

ʦʜ ʧʨʠʯʠʥʠʪʝ ʟʘ ʩʠʣʥʠʪʝ ʝʨʦʟʠʚʥʠ ʧʨʦʮʝʩʠ, ʧʦʪʦʘ ʧʦʿʘʚʘʪʘ ʥʘ ʩʚʣʝʯʠʰʪʘ, ʦʜʨʦʥʠ, ʙʨʟʦ 

ʠʩʪʝʢʫʚʘˁʝ ʥʘ ʘʪʤʦʩʬʝʨʩʢʠʪʝ ʚʦʜʠ ʠ ʧʦʿʘʚʘ ʥʘ ʧʦʧʣʘʚʥʠ ʙʨʘʥʦʚʠ. ʇʦʩʪʨʤʥʠʪʝ ʥʘʢʣʦʥ 

ʩʝ ʿʘʚʫʚʘʘʪ ʧʦ ʜʦʣʠʥʘʪʘ ʥʘ ɹʨʝʛʘʣʥʠʮʘ ʠ ʥʝʿʟʠʥʠʪʝ ʧʨʠʪʦʢʠ ʢʦʠ ʩʝ ʜʣʘʙʦʢʦ ʚʩʝʯʝʥʠ ʚʦ 

ʧʣʘʥʠʥʠʪʝ ɺʣʘʠʥʘ ʠ ʄʘʣʝʰʝʚʩʢʠ.  

 

ʉʣʠʢʘ 12 ʂʘʨʪʘ ʥʘ ʥʘʢʣʦʥʠ (ʚʦ ʩʪʝʧʝʥʠ) ʥʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ. 

ɿʘ ʨʝʣʿʝʬʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʙʠʪʥʠ ʩʝ ʠ ʝʢʩʧʦʟʠʮʠʠʪʝ, ʘ ʚʦ ʪʘʘ ʩʤʠʩʣʘ ʚʦ ʦʧʰʪʠʥʘ-

ʪʘ ʜʦʤʠʥʠʨʘʘʪ ʪʝʨʝʥʠ ʩʦ ʟʘʧʘʜʥʘ, ʿʫʛʦʟʘʧʘʜʥʘ ʠ ʿʫʞʥʘ ʝʢʩʧʦʟʠʮʠʿʘ. ʉʝʚʢʫʧʥʦ ʟʝʤʝʥʦ, 

ʿʫʞʥʠʪʝ ʠʣʠ ʧʨʠʩʦʿʥʠ ʝʢʩʧʦʟʠʮʠʠ ʟʘʬʘ˃ʘʘʪ 57%, ʜʦʜʝʢʘ ʩʝʚʝʨʥʠʪʝ ʠʣʠ ʦʩʦʿʥʠ 43%. ɺʘ-

ʢʚʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʝʢʩʧʦʟʠʮʠʠ ʧʨʝʪʩʪʘʚʫʚʘ ʧʦʛʦʜʥʦʩʪ ʟʘ ʠʩʢʦʨʠʩʪʫʚʘˁʝ ʥʘ ʩʦʥʯʝʚʦʪʦ 
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ʟʨʘʯʝˁʝ, ʥʦ ʦʜ ʜʨʫʛʘ ʩʪʨʘʥʘ ʧʦʛʦʜʫʚʘ ʟʘ ʨʘʟʚʦʿ ʥʘ ʧʨʦʮʝʩʠ ʧʦʚʨʟʘʥʠ ʩʦ ʧʨʠʨʦʜʥʠʪʝ ʥʝ-

ʧʦʛʦʜʠ (ʝʨʦʟʠʿʘ, ʧʦʧʣʘʚʠ, ʧʦʞʘʨʠ ʠ ʜʨ.).  

 

ʉʣʠʢʘ 13 ɻʨʘʬʠʢʦʥ ʥʘ ʝʢʩʧʦʟʠʮʠʠ ʥʘ ʧʦʚʨʰʠʥʠʪʝ ʚʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ. 

 ɺʦ ʜʦʣʥʘʪʘ ʪʘʙʝʣʘ (ʊʘʙʝʣʘ 4) ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʜʝʪʘʣʥʠʪʝ ʩʪʨʫʢʪʫʨʠ ʥʘ ʥʘʢʣʦʥʠʪʝ 

ʠ ʝʢʩʧʦʟʠʮʠʠʪʝ ʥʘ ʨʝʣʿʝʬʦʪ ʥʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ. ʇʦʜʘʪʦʮʠʪʝ ʧʦʢʘʞʫʚʘʘʪ ʜʝʢʘ ʜʦʤʠ-

ʥʠʨʘʘʪ ʪʝʨʝʥʠʪʝ ʩʦ ʥʘʢʣʦʥʠ ʦʜ 5-15 ʩʪʝʧʝʥʠ ʩʦ ʧʦʚʝ˃ʝ ʦʜ 40% ʦʜ ʧʦʚʨʰʠʥʘʪʘ. ʆʜ ʝʢ-

ʩʧʦʟʠʮʠʠʪʝ ʧʘʢ, ʫʙʝʜʣʠʚʦ ʜʦʤʠʥʘʥʪʥʘ ʝ ʟʘʧʘʜʥʘʪʘ, ʩʦ ʫʯʝʩʪʚʦ ʦʜ ʜʫʨʠ 19,8% ʚʦ ʚʢʫʧ-

ʥʘʪʘ ʧʦʚʨʰʠʥʘ ʥʘ ʦʧʰʪʠʥʘʪʘ.  

ʊʘʙʝʣʘ 4. ʉʪʨʫʢʪʫʨʘ ʥʘ ʥʘʢʣʦʥʠ ʠ ʝʢʩʧʦʟʠʮʠʠ ʚʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ.  

ʅʘʢʣʦʥʠ ʚʦ  ̄ ʇʦʚʨ. km
2 
ʇʦʚʨ. % ɽʢʩʧʦʟʠʮʠʿʘ ʇʦʚʨ. km

2 
ʇʦʚʨ. % 

0-5 25.0 12.0 ʉʝʚʝʨʥʘ 21.4 10.3 

5-10 43.8 21.0 ʉʝʚʝʨʦʠʩʪʦʯʥʘ 13.5 6.5 

10-15 40.5 19.4 ʀʩʪʦʯʥʘ 16.5 7.9 

15-20 34.9 16.7 ɱʫʛʦʠʩʪʦʯʥʘ 21.5 10.3 

20-25 26.9 12.9 ɱʫʞʥʘ 26.4 12.7 

25-30 18.6 8.9 ɱʫʛʦʟʘʧʘʜʥʘ 40.0 19.2 

30-35 10.9 5.2 ɿʘʧʘʜʥʘ  41.3 19.8 

35-40 5.4 2.6 ʉʝʚʝʨʦʟʘʧʘʜʥʘ 27.9 13.4 

>40 2.6 1.2 -   

ɺʢʫʧʥʦ 208.5 100.0 ɺʢʫʧʥʦ 208.5 100.0 
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ʉʣʠʢʘ 14 ʂʘʨʪʘ ʥʘ ʛʣʘʚʥʠ ʝʢʩʧʦʟʠʮʠʠ ʥʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ.  

 ʀʥʪʝʨʝʩʝʥ ʧʘʨʘʤʝʪʘʨ ʢʦʿ ʫʢʘʞʫʚʘ ʥʘ ʪʦʘ ʢʦʣʢʘʚʘ ʝ ʧʦʪʝʥʮʠʿʘʣʥʘʪʘ ʝʥʝʨʛʠʿʘ ʥʘ 

ʨʝʣʿʝʬʦʪ ʝ ʥʝʛʦʚʘʪʘ ʚʝʨʪʠʢʘʣʥʘ ʨʘʩʯʣʝʥʝʪʦʩʪ. ʊʦʘ ʝ ʥʘʿʛʦʣʝʤʘʪʘ ʚʠʩʠʥʩʢʘ ʨʘʟʣʠʢʘ ʧʦ-

ʤʝ̋ʫ ʜʚʝ ʪʦʯʢʠ, ʥʘ ʦʜʨʝʜʝʥʘ ʧʦʚʨʰʠʥʘ ʢʦʿʘ ʦʙʠʯʥʦ ʠʟʥʝʩʫʚʘ 1 km
2
. ʈʘʤʥʠʥʠʪʝ ʠʤʘʘʪ 

ʚʝʨʪʠʢʘʣʥʘ ʨʘʩʯʣʝʥʝʪʦʩʪ ʧʦʤʘʣʘ ʦʜ 50 m/km
2
, ʙʨʘʥʦʚʠʜʥʠʪʝ ʪʝʨʝʥʠ ʩʦ ʥʠʩʢʠ ʨʠʜʦʚʠ ʠ 

ʧʣʠʪʢʠ ʜʦʣʠʥʠ ʠʤʘʘʪ ʚʨʝʜʥʦʩʪʠ ʦʜ 50-100 m/km
2
, ʨʠʜʩʢʦ-ʜʦʣʠʥʩʢʠʪʝ ʪʝʨʝʥʠ ʠʤʘʘʪ 

ʚʨʝʜʥʦʩʪʠ ʦʜ 100-150 m/km
2
, ʜʦʜʝʢʘ ʨʠʜʩʢʦ-ʧʣʘʥʠʥʩʢʠʪʝ ʦʢʦʣʫ 200 m/km

2
. ʂʦʣʢʫ 

ʚʨʝʜʥʦʩʪʘ ʝ ʧʦʚʠʩʦʢʘ, ʪʦʣʢʫ ʠ ʪʝʨʝʥʦʪ ʝ ʧʦʨʘʩʯʣʝʥʝʪ ʩʦ ʨʠʜʦʚʠ, ʠʩʪʘʢʥʘʪʠ ʧʣʘʥʠʥʠ ʠ 

ʜʣʘʙʦʢʠ ʜʦʣʠʥʠ. ʆʜ ʢʘʨʪʘʪʘ ʥʘ ʩʣʠʢʘ 14 ʩʝ ʛʣʝʜʘ ʜʝʢʘ ʚʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʧʨʝʦʚʣʘ-

ʜʫʚʘʘʪ ʪʝʨʝʥʠ ʩʦ ʤʘʣʘ ʜʦ ʩʨʝʜʥʘ ʨʘʩʯʣʝʥʝʪʦʩʪ, ʦʜʥʦʩʥʦ ʦʜ 50 ʜʦ 200 m/km
2
, ʜʦʜʝʢʘ 

ʧʨʦʩʝʯʥʘʪʘ ʚʨʝʜʥʦʩʪ ʠʟʥʝʩʫʚʘ 188 m/km
2
. ʇʦʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ ʩʝ ʧʨʠʩʫʪʥʠ ʛʣʘʚʥʦ ʥʘ 

ʧʣʘʥʠʥʘʪʘ ɺʣʘʠʥʘ ʠ ʫʢʘʞʫʚʘʘʪ ʥʘ ʛʦʣʝʤʠ ʚʠʩʠʥʩʢʠ ʨʘʟʣʠʢʠ ʚʦ ʦʚʦʿ ʜʝʣ, ʦʜʥʦʩʥʦ ʟʥʘʯʠ-

ʪʝʣʥʘ ʧʦʪʝʥʮʠʿʘʣʥʘ ʝʥʝʨʛʠʿʘ ʥʘ ʨʝʣʿʝʬʦʪ. ɿʘʪʦʘ, ʦʚʜʝ ʥʘ ʧʦʛʦʜʥʠ ʤʝʩʪʘ ʩʝ ʿʘʚʫʚʘʘʪ ʩʠʣ-

ʥʠ ʧʘʜʠʥʩʢʠ ʛʨʘʚʠʪʘʮʠʩʢʠ ʧʨʦʮʝʩʠ, ʘ ʚʦʜʦʪʝʮʠʪʝ ʨʘʩʧʦʣʘʛʘʘʪ ʩʦ ʛʦʣʝʤʘ ʝʥʝʨʛʠʿʘ, ʢʦʿʘ 

ʤʦʞʝ ʩʦʦʜʚʝʪʥʦ ʜʘ ʩʝ ʠʩʢʦʨʠʩʪʠ. ʀʥʘʢʫ, ʢʘʢʦ ʥʘʿʧʦʛʦʜʥʠ ʪʝʨʝʥʠ ʟʘ ʩʠʣʥʠ ʝʨʦʟʠʚʥʠ 
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ʧʨʦʮʝʩʠ, ʧʦʿʘʚʠ ʥʘ ʩʚʣʝʯʠʰʪʘ, ʦʜʨʦʥʠ, ʧʦʨʦʿʥʠ ʧʦʧʣʘʚʠ ʠ ʩʣʠʯʥʠ ʭʘʟʘʨʜʠ ʩʝ ʩʤʝʪʘʘʪ 

ʦʥʠʝ ʩʦ ʚʝʨʪʠʢʘʣʥʘ ʨʘʩʯʣʝʥʝʪʦʩʪ ʧʦʤʝʺʫ 100 ʠ 300 m/km
2
, ʘ ʪʠʝ ʟʘʬʘ˃ʘʘʪ ʧʦʚʝ˃ʝ ʦʜ ʧʦ-

ʣʦʚʠʥʘʪʘ ʦʜ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ. 

 

ʉʣʠʢʘ 15 ʂʘʨʪʘ ʥʘ ʚʝʨʪʠʢʘʣʥʘʪʘ ʨʘʩʯʣʝʥʝʪʦʩʪ ʥʘ ʨʝʣʿʝʬʦʪ, ʢʦʿʘ ʛʠ ʧʦʢʘʞʫʚʘ ʥʘʿʛʦʣʝʤʠʪʝ 

ʚʠʩʠʥʩʢʠ ʨʘʟʣʠʢʠ ʥʘ ʧʦʚʨʰʠʥʠ ʦʜ ʧʦ 1 km
2
. 

 ʇʦʢʨʘʿ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʥʘʢʣʦʥʠʪʝ, ʤʥʦʛʫ ʟʥʘʯʘʿʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʨʝʣʿʝʬʦʪ ʝ ʠ 

ʢʘʢʚʘ ʝ ʬʦʨʤʘʪʘ ʥʘ ʥʘʢʣʦʥʠʪʝ ʦʜʥʦʩʥʦ ʥʘ ʪʝʨʝʥʦʪ. ɺʦ ʪʘʘ ʩʤʠʩʣʘ, ʥʘʢʣʦʥʦʪ ʤʦʞʝ ʜʘ 

ʙʠʜʝ ʚʜʣʘʙʥʘʪ ʠʣʠ ʢʦʥʢʘʚʝʥ, ʠʩʧʘʢʥʘʪ ʠʣʠ ʢʦʥʚʝʢʩʝʥ ʠ ʨʘʤʝʥ, ʙʝʟ ʦʛʣʝʜ ʥʘ ʛʦʣʝʤʠʥʘʪʘ 

ʥʘ ʥʘʢʣʦʥʝʪʦʩʪʘ. ɺʦ ʢʦʥʢʘʚʥʠʪʝ ʥʘʢʣʦʥʠ ʚʦʜʘʪʘ ʩʝ ʢʦʥʮʝʥʪʨʠʨʘ ʠ ʩʦʙʠʨʘ, ʘ ʥʘ ʢʦʥʚʝʢʩ-

ʥʠʪʝ ʩʝ ʨʘʟʣʝʚʘ. ʀʟʨʘʟʠʪʦ ʢʦʥʢʘʚʥʠ ʥʘʢʣʦʥʠ ʩʝ ʜʦʣʠʥʩʢʠʪʝ ʜʥʘ, ʘ ʠʟʨʘʟʠʪʦ ʢʦʥʚʝʢʩʥʠ 

ʩʝ ʚʦʜʦʨʘʟʜʝʣʠʪʝ ʠʣʠ ʚʦʜʦʜʝʣʥʠʮʠʪʝ. ʆʚʠʝ ʝʣʝʤʝʥʪʠ ʥʘ ʨʝʣʿʝʬʦʪ ʫʰʪʝ ʩʝ ʥʘʨʝʢʫʚʘʘʪ 

ʧʨʦʬʠʣʥʘ ʠ ʧʣʘʥʘʨʥʘ ʟʘʢʨʠʚʝʥʦʩʪ ʥʘ ʥʘʢʣʦʥʠʪʝ. ʇʦʨʘʜʠ ʟʥʘʯʝˁʝʪʦ ʰʪʦ ʛʦ ʠʤʘ ʦʩʦʙʝʥʦ 

ʧʨʦʬʠʣʥʘʪʘ ʟʘʢʨʠʚʝʥʦʩʪ, ʠʟʨʘʙʦʪʝʥ ʝ ʩʦʦʜʚʝʪʝʥ ʤʦʜʝʣ ʦʜʥʦʩʥʦ ʢʘʨʪʘ ʥʘ ʦʧʰʪʠʥʘʪʘ 

ʇʝʭʯʝʚʦ. ʅʘ ʢʘʨʪʘʪʘ (ʉʣʠʢʘ 16), ʥʝʛʘʪʠʚʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʚʜʣʘʙʥʘʪʠ ʠʣʠ 

ʢʦʥʢʘʚʥʠ ʥʘʢʣʦʥʠ, ʘ ʧʦʟʠʪʠʚʥʠʪʝ ʠʩʧʘʢʥʘʪʠ ʠʣʠ ʢʦʥʚʝʢʩʥʠ. ɺʦʦʯʣʠʚʦ ʝ ʜʝʢʘ ʜʦʤʠʥʠ-
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ʨʘʘʪ ʚʜʣʘʙʥʘʪʠ ʥʘʢʣʦʥʠ ʰʪʦ ʫʢʘʞʫʚʘ ʥʘ ʛʦʣʝʤʦ ʧʨʠʩʫʩʪʚʦ ʥʘ ʜʦʣʠʥʠ ʠ ʜʦʣʦʚʠ, ʦʜʥʦʩ-

ʥʦ ʚʦʜʦʪʝʮʠ. ʂʦʥʢʘʚʥʠʪʝ ʪʝʨʝʥʠ ʦʙʠʯʥʦ ʩʝ ʧʦʚʣʘʞʥʠ, ʠʟʣʦʞʝʥʠ ʥʘ ʧʦʿʘʚʘ ʥʘ ʧʣʘʚʝˁʝ ʠ 

ʧʦʛʦʜʥʠ ʟʘ ʩʚʣʝʯʠʰʪʘ. ɿʘʪʦʘ ʩʝ ʟʝʤʝʥʠ ʚʦ ʧʨʝʜʚʠʜ ʧʨʠ ʤʦʜʝʣʠʨʘˁʝ ʥʘ ʨʠʟʠʢʦʪ ʦʜ ʧʦʧ-

ʣʘʚʠ ʠ ʦʜ ʩʚʣʝʯʠʰʪʘ.  

 

ʉʣʠʢʘ 16 ʂʘʨʪʘ ʥʘ ʠʥʜʝʢʩʦʪ ʥʘ ʢʦʥʚʝʨʛʝʥʮʠʿʘ ʥʘ ʨʝʣʿʝʬʦʪ ʢʦʿʘ ʧʦʢʘʞʫʚʘ ʢʘʢʚʠ ʩʝ ʥʘʢʣʦʥʠʪʝ: 

ʥʝʛʘʪʠʚʥʠ ʚʨʝʜʥʦʩʪʠ ʧʦʢʘʞʫʚʘʘʪ ʚʦʚʣʝʯʝʥʠ (ʢʦʥʢʘʚʥʠ) ʥʘʢʣʦʥʠ ʧʦ ʜʦʣʠʥʠʪʝ, ʘ ʧʦʟʠʪʠʚʥʠʪʝ 

ʚʨʝʜʥʦʩʪʠ ʧʦʢʘʞʫʚʘʘʪ ʠʩʧʘʢʥʘʪʠ (ʢʦʥʚʝʢʩʥʠ) ʥʘʢʣʦʥʠ ʥʘ ʧʣʘʥʠʥʩʢʠʪʝ ʙʠʣʘ. 

ʉʝʪʦ ʥʘʚʝʜʝʥʦ ʧʦʢʘʞʫʚʘ ʜʝʢʘ ʨʝʣʿʝʬʦʪ ʚʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʩʦ ʦʛʣʝʜ ʥʘ ʩʪʨʫʢ-

ʪʫʨʘʪʘ, ʚʠʩʦʯʠʥʘʪʘ, ʥʘʢʣʦʥʠʪʝ, ʧʨʠʩʦʿʥʘʪʘ ʧʦʩʪʘʚʝʥʦʩʪ ʠ ʜʨʫʛʠ ʬʘʢʪʦʨʠ, ʧʨʝʪʩʪʘʚʫʚʘ 

ʟʥʘʯʘʝʥ ʧʨʠʨʦʜʝʥ ʨʝʩʫʨʩ. ʆʜ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʤʘʣʘʪʘ ʧʦʚʨʰʠʥʘ ʧʦʜ ʨʘʤʥʠʯʘʨʩʠ ʪʝʨʝʥʠ, 

ʛʦʣʝʤʘʪʘ ʨʘʩʯʣʝʥʝʪʦʩʪ ʠ ʧʦʜʣʦʞʥʦʩʪ ʥʘ ʝʨʦʟʠʿʘ, ʧʦʧʣʘʚʠ, ʩʚʣʝʯʠʰʪʘ, ʙʨʟʦ ʰʠʨʝˁʝ ʥʘ 

ʧʦʞʘʨʠ ʠ ʧʦʪʝʰʢʘ ʧʨʠʩʪʘʧʥʦʩʪ ʚʦ ʥʝʢʦʠ ʜʝʣʦʚʠ, ʠʤʘ ʩʚʦʝ ʥʝʛʘʪʠʚʥʦ ʠ ʦʛʨʘʥʠʯʫʚʘʯʢʦ 

ʚʣʠʿʘʥʠʝ ʚʨʟ ʨʘʟʚʦʿʦʪ ʥʘ ʦʚʦʿ ʧʨʦʩʪʦʨ.   
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3.3. ʂʣʠʤʘʪʩʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɺʦ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ ʥʝʤʘ ʤʝʪʝʦʨʦʣʦʰʢʘ ʩʪʘʥʠʮʘ, ʘ ʚʦ ʜʦʩʝʛʘʰʥʠʦʪ ʧʝʨʠʦʜ ʧʦ-

ʚʨʝʤʝʥʦ ʬʫʥʢʮʠʦʥʠʨʘʣʝ ʩʘʤʦ ʜʚʝ ʜʦʞʜʦʤʝʨʥʠ ʩʪʘʥʠʮʠ (ʇʝʭʯʝʚʦ ʠ ʎʨʥʠʢ). ʉʧʦʨʝʜ 

ʪʦʘ, ʟʘ ʢʣʠʤʘʪʩʢʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʝ ʜʘ ʩʫʜʠʤʝ ʩʧʦʨʝʜ ʤʝʪʝʦʨʦʣʦʢhʠʪʝ ʧʘʨʘʤʝʪ-

ʨʠ ʦʜ ʤʝʨʥʠʪʝ ʩʪʘʥʠʮʠ ʚʦ ɹʝʨʦʚʦ (ʥʘ 6 km) ʠ ɼʝʣʯʝʚʦ (ʥʘ 25 km). ʄʝʺʫʪʦʘ, ʇʝʭʯʝʚʦ ʠ 

ʦʢʦʣʠʥʘʪʘ ʩʝ ʥʘ 100 - 200 m ʧʦʛʦʣʝʤʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʦʜ ɹʝʨʦʚʩʢʦʪʦ ʠ 300-400 m 

ʦʜ ɼʝʣʯʝʚʩʢʦʪʦ ʧʦʜʨʘʯʿʝ, ʘ ʤʥʦʛʫ ʧʦʨʘʟʣʠʯʥʘ ʝ ʠ ʨʝʣʿʝʬʥʘʪʘ ʢʦʥʬʠʛʫʨʘʮʠʿʘ ʢʦʿʘ ʠʩʪʦ 

ʪʘʢʘ ʚʣʠʿʘʝ ʥʘ ʢʣʠʤʘʪʘ. ɿʘʪʦʘ, ʤʝʨʥʠʪʝ ʧʦʜʘʪʦʮʠ ʦʜ ʦʚʠʝ ʜʚʝ ʤʝʪʝʦʨʦʣʦʰʢʠ ʩʪʘʥʠʮʠ,  

ʧʨʠ ʨʘʟʛʣʝʜʫʚʘˁʝ ʥʘ ʢʣʠʤʘʪʘ ʥʘ ʇʝʭʯʝʚʩʢʦ, ʪʨʝʙʘ ʜʘ ʩʝ ʢʦʨʠʩʪʘʪ ʩʦ ʩʦʛʣʝʜʫʚʘˁʝ ʠ ʥʘ 

ʦʩʪʘʥʘʪʠʪʝ ʟʥʘʯʘʿʥʠ ʢʣʠʤʘʪʩʢʠ ʬʘʢʪʦʨʠ. ʀʥʘʢʫ, ʚʦʟʜʫʰʥʠʪʝ ʤʘʩʠ ʢʦʠ ʠʤʘʘʪ ʬʨʦʥʪʘʣʝʥ 

ʢʘʨʘʢʪʝʨ ʠ ʛʦ ʟʘʬʘ˃ʘʘʪ ʦʚʦʿ ʧʨʦʩʪʦʨ, ʥʘʿʯʝʩʪʦ ʜʦʘʺʘʘʪ ʦʜ ʩʝʚʝʨ ʠ ʩʝʚʝʨʦʟʘʧʘʜ. ʊʠʝ ʚʦ 

ʟʘʚʠʩʥʦʩʪ ʦʜ ʩʚʦʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʠʤʘʘʪ ʛʦʣʝʤʦ ʚʣʠʿʘʥʠʝ ʚʨʟ ʪʝʨʤʠʯʢʠʦʪ ʠ ʧʣʫʚʠʦʤʝʪʨʠ-

ʩʢʠʦʪ ʨʝʞʠʤ. ʅʘ ʚʪʦʨʦ ʤʝʩʪʦ ʧʦ ʟʘʯʝʩʪʝʥʦʩʪ ʜʦʘʺʘʘʪ ʚʦʟʜʫʰʥʠʪʝ ʤʘʩʠ ʦʜ ʿʫʛ ʠ ʿʫʛʦʟʘ-

ʧʘʜ ʢʦʠ ʦʙʠʯʥʦ ʥʦʩʘʪ ʚʨʥʝʞʠ. ʅʘʿʨʝʪʢʦ ʜʦʘʺʘʘʪ ʚʦʟʜʫʰʥʠʪʝ ʤʘʩʠ ʦʜ ʠʩʪʦʢ, ʘ ʧʦʪʦʘ ʠ 

ʦʜ ʟʘʧʘʜ (ʧʦʨʘʜʠ ʧʣʘʥʠʥʩʢʠʪʝ ʙʘʨʠʝʨʠ), ʧʘ ʪʠʝ ʠʤʘʘʪ ʨʝʯʠʩʠ ʥʝʟʥʘʯʠʪʝʣʥʦ ʚʣʠʿʘʥʠʝ 

ʚʨʟ ʚʨʝʤʝʥʩʢʠʪʝ ʧʨʠʣʠʢʠ. 

ʇʦʨʘʜʠ ʧʦʛʦʣʝʤʘʪʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʢʦʿʘ ʠʟʥʝʩʫʚʘ ʦʢʦʣʫ 1000 m, ʇʝʭʯʝʚʩʢʦ 

ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʠʤʘ ʧʦʥʠʩʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʠ ʧʦʛʦʣʝʤʘ ʩʫʤʘ ʥʘ ʚʨʥʝʞʠ ʚʦ ʦʜʥʦʩ ʥʘ ʦʥʠʝ 

ʚʦ ɹʝʨʦʚʦ, ʥʦ ʚʦ ʨʝʘʣʥʦʩʪʘ ʥʝ ʝ ʪʘʢʘ. ɺʦ ʟʠʤʘ, ʢʦʛʘ ʪʝʤʧʝʨʘʪʫʨʠʪʝ ʚʦ ɹʝʨʦʚʦ ʤʦʞʘʪ ʜʘ 

ʩʝ ʩʧʫʰʪʘʪ ʠ ʧʦʜ -20ºC, ʚʦ ʇʝʭʯʝʚʦ ʧʦʨʘʜʠ ʠʥʚʝʨʟʠʿʘ ʠ ʧʦʛʦʣʝʤʦʪʦ ʚʦʟʜʫʰʥʦ ʩʪʨʫʝˁʝ, 

ʪʠʝ ʩʝ ʥʝʰʪʦ ʧʦʚʠʩʦʢʠ. ʇʦʜʨʘʯʿʝʪʦ ʥʘ ʇʝʭʯʝʚʩʢʦ ʝ ʰʠʨʦʢʦ ʦʪʚʦʨʝʥʦ ʢʦʥ ʩʝʚʝʨ ʠ ʢʦʥ 

ʿʫʛ, ʰʪʦ ʦʚʦʟʤʦʞʫʚʘ ʥʘʛʣʦ ʠ ʥʝʧʨʝʯʝʥʦ ʩʪʨʫʝˁʝ ʥʘ ʚʦʟʜʫʰʥʠʪʝ ʤʘʩʠ ʦʜ ʜʚʘʪʘ ʧʨʘʚʮʘ, 

ʫʩʣʦʚʫʚʘʿ˃ʠ ʩʧʝʮʠʬʠʯʥʠ ʢʣʠʤʘʪʩʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʥʘʛʣʠ ʧʨʦʜʦʨʠ ʥʘ ʧʦʪʦʧʦʣ ʠʣʠ 

ʧʦʩʪʫʜʝʥ ʚʦʟʜʫʭ. ʆʜ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʟʘ ʨʘʟʣʠʢʘ ʦʜ ɹʝʨʦʚʩʢʦʪʦ ʧʦʜʨʘʯʿʝ ʢʦʝ ʝ ʟʘʛʨʘʜʝʥʦ 

ʩʦ ʧʣʘʥʠʥʠ ʦʜ ʨʝʯʠʩʠ ʩʠʪʝ ʩʪʨʘʥʠ ʦʩʚʝʥ ʦʜ ʩʝʚʝʨ, ʇʝʭʯʝʚʩʢʦʪʦ ʝ ʜʦʙʨʦ ʟʘʛʨʘʜʝʥʦ ʩʘʤʦ 

ʦʜ ʠʩʪʦʢ ʩʦ ʧʣʘʥʠʥʘʪʘ ɺʣʘʠʥʘ (1932 m) ʠ ʦʜ ʟʘʧʘʜ ʩʦ ɹʝʿʘʟ ʊʝʧʝ (1348 m). ɿʘʪʦʘ ʧʦʪʧʠ-

ʨʘˁʝʪʦ ʠʩʢʣʫʯʠʚʦ ʥʘ ʤʝʪʝʦʨʦʣʦʰʢʠʪʝ ʧʦʜʘʪʦʮʠ ʦʜ ʩʦʩʝʜʥʠʪʝ ʜʚʝ ʩʪʘʥʠʮʠ, ʤʦʞʝ ʜʘ ʜʘ-

ʜʝ ʩʘʤʦ ʧʨʠʙʣʠʞʥʘ ʩʦʩʪʦʿʙʘ ʥʘ ʤʝʪʝʦʨʦʣʦʰʢʠʪʝ ʝʣʝʤʝʥʪʠ. ʆʜ ʪʘʘ ʧʨʠʯʠʥʘ ʩʝ ʥʘʤʝʪʥʫ-

ʚʘ ʧʦʪʨʝʙʘʪʘ ʟʘ ʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʘʚʪʦʥʦʤʥʘ, ʧʦ ʤʦʞʥʦʩʪ ʘʚʪʦʤʘʪʩʢʘ ʤʝʪʝʦʨʦʣʦʢhʘ ʩʪʘ-

ʥʠʮʘ, ʩʦ ʰʪʦ ʙʠ ʩʝ ʜʦʙʠʣʝ ʨʝʣʝʚʘʥʪʥʠ ʠ ʦʨʠʛʠʥʘʣʥʠ ʧʦʜʘʪʦʮʠ ʟʘ ʢʣʠʤʘʪʘ ʚʦ ʇʝʭʯʝʚʦ ʠ 

ʦʢʦʣʠʥʘʪʘ. ʊʘʘ ʙʠ ʧʦʩʣʫʞʠʣʘ ʟʘ ʧʦʩʦʦʜʚʝʪʥʘ ʧʨʦʮʝʥʢʘ ʥʘ ʢʣʠʤʘʪʩʢʠʪʝ ʝʣʝʤʝʥʪʠ ʢʘʢʦ 

ʨʝʩʫʨʩ, ʥʦ ʠ ʤʦʞʥʦʩʪʘ ʟʘ ʧʦʧʨʝʮʠʟʥʦ ʤʦʜʝʣʠʨʘˁʝ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʥʝʧʦʛʦʜʠ.   

ʄʝʺʫ ʥʘʿʟʥʘʯʘʿʥʠʪʝ ʢʣʠʤʘʪʩʢʠ ʝʣʝʤʝʥʪʠ ʝ ʦʩʦʥʯʫʚʘˁʝʪʦ. ʇʨʠʩʦʿʥʘʪʘ ʧʦʩʪʘʚʝʥʦ-

ʩʪ ʥʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ ʫʩʣʦʚʫʚʘ ʨʝʣʘʪʠʚʥʦ ʜʦʣʛʦ ʧʨʦʩʝʯʥʦ ʦʩʦʥʯʫʚʘ-

ˁʝ ʢʦʝ ʠʟʥʝʩʫʚʘ ʦʢʦʣʫ 2400 ʯʘʩʘ ʚʦ ʪʝʢʦʪ ʥʘ ʛʦʜʠʥʘʪʘ. ʊʦʘ ʝ ʥʝʰʪʦ ʧʦʚʝ˃ʝ ʦʜ ʦʥʘ ʚʦ 

ɹʝʨʦʚʩʢʦ (2347 ʯʘʩʘ) ʠ ʚʦ ɼʝʣʯʝʚʩʢʦ (2304 ʯʘʩʘ). ɺʦʝʜʥʦ, ʥʘʜʤʦʨʩʢʘʪʘ ʚʠʩʦʯʠʥʘ ʫʩʣʦ-

ʚʫʚʘ ʟʥʘʯʠʪʝʣʝʥ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʩʦʥʯʝʚʦ ʟʨʘʯʝˁʝ, ʦʩʦʙʝʥʦ ʚʦ ʪʝʢʦʪ ʥʘ ʣʝʪʥʠʦʪ ʜʝʣ ʦʜ ʛʦ-

ʜʠʥʘʪʘ. ʉʝʪʦ ʪʦʘ ʦʚʦʟʤʦʞʫʚʘ ʢʦʨʠʩʪʝˁʝ ʥʘ ʩʦʥʯʝʚʘʪʘ ʝʥʝʨʛʠʿʘ ʢʘʢʦ ʘʣʪʝʨʥʘʪʠʚʝʥ ʠʟʚʦʨ 

ʥʘ ʝʥʝʨʛʠʿʘ. 
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ʉʣʠʢʘ 17 ʂʘʨʪʘ ʥʘ ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʧʨʦʩʝʯʥʦ ʜʥʝʚʥʦ ʜʠʨʝʢʪʥʦ ʩʦʥʯʝʚʦ ʟʨʘʯʝˁʝ ʚʦ ʦʧʰʪʠʥʘʪʘ 

ʇʝʭʯʝʚʦ (ʪʦʧʦʛʨʘʬʩʢʠ ʧʨʝʩʤʝʪʘʥʦ ʟʘ ʜʝʥ 21.03). 

ʆʚʘ ʧʦʩʝʙʥʦ ʩʝ ʦʜʥʝʩʫʚʘ ʟʘ ʛʨʘʜʦʪ ʇʝʭʯʝʚʦ ʠ ʥʝʛʦʚʘʪʘ ʥʝʧʦʩʨʝʜʥʘ ʦʢʦʣʠʥʘ ʢʦʠ 

ʠʤʘʘʪ ʿʫʞʥʘ ʜʦ ʿʫʛʦʟʘʧʘʜʥʘ ʧʦʩʪʘʚʝʥʦʩʪ, ʘ ʜʠʨʝʢʪʥʦʪʦ ʩʦʥʯʝʚʦ ʟʨʘʯʝˁʝ ʧʨʦʩʝʯʥʦ ʜʥʝʚ-

ʥʦ ʠʟʥʝʩʫʚʘ ʦʢʦʣʫ 3-4 KW/m
2
. ʊʦʘ ʟʥʘʯʠ ʜʝʢʘ ʩʦ ʢʚʘʣʠʪʝʪʝʥ ʩʦʣʘʨʝʥ ʧʘʥʝʣ ʦʜ 1,5-4 m

2
, 

ʤʦʞʝ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʜʦʚʦʣʥʦ ʪʦʧʣʘ ʚʦʜʘ ʟʘ ʜʥʝʚʥʠʪʝ ʧʦʪʨʝʙʠ ʥʘ 4-ʯʣʝʥʦ ʜʦʤʘ˃ʠʥʩʪʚʦ, 

ʘ ʩʦ ʝʣʝʢʪʨʦ-ʩʦʣʘʨʝʥ ʧʘʥʝʣ ʦʜ 10-15 m
2
 ʤʦʞʝ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʠ ʜʦʚʦʣʥʦ ʝʣʝʢʪʨʠʯʥʘ ʝʥ-

ʝʨʛʠʿʘ ʟʘ ʝʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʝʥ ʦʙʿʝʢʪ. ʅʘ ʠʟʨʘʟʠʪʦ ʧʨʠʩʦʿʥʠʪʝ ʩʪʨʘʥʠ (ʥʘ ʢʘʨʪʘʪʘ ʦʟʥʘ-

ʯʝʥʠ ʩʦ ʪʝʤʥʦ-ʮʨʚʝʥʘ ʙʦʿʘ), ʦʚʠʝ ʧʦʚʨʰʠʥʠ ʩʝ ʤʥʦʛʫ ʧʦʤʘʣʠ ʠ ʪʦʘ 2-3 m
2
 ʠ 8-10 m

2
 

ʩʦʦʜʚʝʪʥʦ. ʇʨʝʜʚʠʜʝʥʠʪʝ ʢʣʠʤʘʪʩʢʠ ʩʮʝʥʘʨʠʿʘ ʜʦ ʢʨʘʿʦʪ ʥʘ ʦʚʦʿ ʚʝʢ, ʫʢʘʞʫʚʘʘʪ ʜʝʢʘ ʩʝ 

ʦʯʝʢʫʚʘ ʧʦʥʘʪʘʤʦʰʥʦ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʪʨʘʝˁʝʪʦ ʠ ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʦʩʦʥʯʫʚʘˁʝ. ʉʧʦʨʝʜ 

ʪʦʘ, ʩʦʥʯʝʚʦʪʦ ʟʨʘʯʝˁʝ ʦʜʥʦʩʥʦ ʝʥʝʨʛʠʿʘʪʘ ʦʜ ʉʦʥʮʝʪʦ ʤʦʞʝ ʜʘ ʧʨʝʪʩʪʘʚʫʚʘ ʟʥʘʯʠʪʝ-

ʣʝʥ ʢʣʠʤʘʪʩʢʠ ʠʣʠ ʧʨʠʨʦʜʝʥ ʨʝʩʫʨʩ ʟʘ ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ. ʆʜ ʜʨʫʛʘ 

ʩʪʨʘʥʘ, ʩʠʣʥʦʪʦ ʜʥʝʚʥʦ  
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ʉʧʦʨʝʜ ʧʨʦʩʝʯʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʦʟʜʫʭʦʪ ʚʦ ʤʝʨʥʠʪʝ ʤʝʩʪʘ ɹʝʨʦʚʦ (9,0Üʉ) ʠ 

ɼʝʣʯʝʚʦ (10,6Üʉ) ʠ ʠʥʪʝʨʧʦʣʘʮʠʿʘʪʘ ʟʘ ʧʨʦʩʪʦʨʦʪ ʥʘ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ (9,4Üʉ), ʦʚʦʿ ʜʝʣ 

ʩʧʘʺʘ ʚʦ ʫʤʝʨʝʥʦ ʩʪʫʜʝʥʠ ʢʦʥʪʠʥʝʥʪʘʣʥʠ ʨʝʛʠʦʥʠ. ɸʧʩʦʣʫʪʥʠʪʝ ʥʘʿʥʠʩʢʠ ʪʝʤʧʝʨʘʪʫʨʠ 

ʤʦʞʝ ʜʘ ʩʝ ʩʧʫʰʪʘʪ ʜʦ -26Üʉ (ʚʦ ɹʝʨʦʚʦ ʠ ʜʦ -31Üʉ) ʰʪʦ ʝ ʤʝʺʫ ʥʘʿʥʠʩʢʠʪʝ ʚʨʝʜʥʦʩʪʠ 

ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ. ɺʦ ʣʝʪʥʠʦʪ ʧʝʨʠʦʜ ʧʘʢ, ʤʘʢʩʠʤʘʣʥʠʪʝ ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʞʝ ʜʘ 

ʩʝ ʠʩʢʘʯʘʪ ʜʦ ʜʫʨʠ 38Üʉ, ʪʘʢʘ ʰʪʦ ʪʝʤʧʝʨʘʪʫʨʥʘʪʘ ʘʤʧʣʠʪʫʜʘ ʜʦʩʪʠʛʥʫʚʘ ʨʝʯʠʩʠ 70Üʉ. 

 

ʉʣʠʢʘ 18 ʀʟʦʪʝʨʤʥʘ ʢʘʨʪʘ ʥʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ. 

ʅʘʿʩʪʫʜʝʥ ʤʝʩʝʮ ʚʦ ʛʦʜʠʥʘʪʘ ʝ ʘʿʥʫʘʨʠ ʩʦ ʧʨʦʩʝʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ ʦʢʦʣʫ 0Üʉ. 

ɺʦ ʥʝʢʦʣʢʫʪʝ ʤʝʩʝʮʠ ʚʦ ʟʠʤʩʢʠʦʪ ʜʝʣ ʦʜ ʛʦʜʠʥʘʪʘ ʩʝ ʿʘʚʫʚʘʘʪ ʚʦ ʧʨʦʩʝʢ ʦʢʦʣʫ 120 ʤʨʘ-

ʟʥʠ ʜʝʥʦʚʠ. ʆʙʠʯʥʦ ʧʨʚʠʦʪ ʤʨʘʟ ʩʝ ʿʘʚʫʚʘ ʥʘ 5 ʦʢʪʦʤʚʨʠ, ʧʦʩʣʝʜʥʠʦʪ ʥʘ 27 ʘʧʨʠʣ, ʘ ʝʢ-

ʩʪʨʝʤʥʠʦʪ ʤʨʘʟʝʥ ʧʝʨʠʦʜ ʟʘʧʦʯʥʫʚʘ ʦʜ 9 ʩʝʧʪʝʤʚʨʠ ʠ ʪʨʘʝ ʜʦ 25 ʤʘʿ. ʊʦʘ ʟʥʘʯʠ ʜʝʢʘ 

ʧʦʤʝʺʫ ʥʘʚʝʜʝʥʠʪʝ ʜʘʪʫʤʠ ʧʦʩʪʦʠ ʤʦʞʥʦʩʪ ʟʘ ʧʦʿʘʚʘ ʥʘ ʤʨʘʟ (ʃʘʟʘʨʝʚʩʢʠ, 1993). 
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ʊʘʙʝʣʘ 5. ʇʨʦʩʝʯʥʠ ʤʝʩʝʯʥʠ ʠ ʛʦʜʠʰʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘ ʤʝʨʥʠʪʝ ʩʪʘʥʠʮʠ ɹʝʨʦʚʦ (824 

m), ɼʝʣʯʝʚʦ (630 m) ʠ ʠʥʪʝʨʧʦʣʠʨʘʥʠ ʟʘ ʇʝʭʯʝʚʦ (1000 m). 

ʄʝʩʪʦ ʿʘʥ. ʬʝʙ. ʤʘʨ. ʘʧʨ. ʤʘʿ ʿʫʥ. ʿʫʣ. ʘʚʛ. ʩʝʧ. ʦʢʪ. ʥʦʝ. ʜʝʢ. ʛʦʜ. 

ɹʝʨʦʚʦ -1.0 0.6 2.9 8.5 13.1 16.6 18.8 18.8 14.5 9.1 5.4 1.5 9.0 

ɼʝʣʯʝʚʦ 0.0 1.9 5.3 10.2 15.2 18.7 20.6 20.3 16.0 10.7 6.3 1.8 10.6 

ʇʝʭʯʝʚʦ -0.8 0.9 3.5 8.9 13.6 17.1 19.3 19.2 14.9 9.5 5.6 1.6 9.4 

ʀʟʚʦʨ: ɼʝʣʯʝʚʦ: ʃʘʟʘʨʝʚʩʢʠ, 1993; ɹʝʨʦʚʦ: ɼɿʉ 2001-2012. 

ʄʘʢʩʠʤʘʣʥʠʪʝ ʪʝʤʧʝʨʘʪʫʨʠ ʧʘʢ, ʜʦʩʪʠʛʥʫʚʘʘʪ ʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ ʦʩʦʙʝʥʦ ʚʦ ʤʝ-

ʩʝʮʠʪʝ ʿʫʣʠ (ʧʨʦʩʝʯʥʦ 20Üʉ) ʠ ʘʚʛʫʩʪ (ʧʨʦʩʝʯʥʦ 19Üʉ). ʉʦ ʚʠʩʦʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʩʝ ʫʰʪʝ 

ʠ ʿʫʥʠ ʠ ʩʝʧʪʝʤʚʨʠ. ʇʦʥʝʢʦʛʘʰ ʚʦʟʜʫʭʦʪ ʤʦʞʝ ʟʥʘʯʠʪʝʣʥʦ ʜʘ ʩʝ ʟʘʛʨʝʝ ʧʘ ʪʝʤʧʝʨʘʪʫ-

ʨʠʪʝ ʜʘ ʩʝ ʠʩʢʘʯʘʪ ʠ ʥʘʜ 35Üʉ ʦʩʦʙʝʥʦ ʚʦ ʜʚʘʪʘ ʥʘʿʪʦʧʣʠ ʤʝʩʝʮʠ, ʿʫʣʠ ʠ ʘʚʛʫʩʪ. ʊʝʤʧʝ-

ʨʘʪʫʨʠ ʧʦʚʠʩʦʢʠ ʦʜ 30Üʉ ʩʝ ʿʘʚʫʚʘʘʪ ʦʜ ʤʘʿ ʜʦ ʩʝʧʪʝʤʚʨʠ.  

ɺʦ ʦʜʥʦʩ ʥʘ ʚʨʥʝʞʠʪʝ, ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʣʝʞʠ ʧʦʤʝʺʫ ʧʦʩʫʰʥʦʪʦ ɼʝʣʯʝʚʦ 

(570 mm) ʠ ʧʦʚʣʘʞʥʦʪʦ ɹʝʨʦʚʦ (677 mm). ɼʝʣʦʪ ʦʜ ʦʧʰʪʠʥʘʪʘ ʢʦʥ ɹʝʨʦʚʦ, ʩʝ ʦʜʣʠʢʫʚʘ 

ʩʦ ʥʝʰʪʦ ʧʦʚʠʩʦʢʘ ʩʫʤʘ ʥʘ ʚʨʥʝʞʠ ʦʪʢʦʣʢʫ ʜʝʣʦʪ ʥʘ ʩʝʚʝʨ ʢʦʥ ɼʝʣʯʝʚʦ (ʚʦ ʩʣʠʚʦʪ ʥʘ 

ʨʝʢʘʪʘ ɾʝʣʝʚʠʮʘ). ʊʦʘ ʩʝ ʛʣʝʜʘ ʦʜ ʧʦʜʘʪʦʮʠʪʝ ʚʦ ʪʘʙʝʣʘʪʘ, ʥʦ ʠ ʦʜ ʠʟʦʭʠʝʪʩʢʘʪʘ ʢʘʨʪʘ. 

ɺʦ ʤʝʨʥʘʪʘ ʩʪʘʥʠʮʘ ʢʘʿ ʩʝʣʦ ʎʨʥʠʢ ʠʤʘ ʨʝʣʘʪʠʚʥʦ ʧʦʛʦʣʝʤʘ ʢʦʣʠʯʠʥʘ ʥʘ ʚʨʥʝʞʠ ʧʦʨʘ-

ʜʠ ʧʦʛʦʣʝʤʘʪʘ ʚʠʩʦʯʠʥʘ ʠ ʧʦʣʦʞʙʘʪʘ ʧʦʜ ʧʣʘʥʠʥʘʪʘ ɺʣʘʠʥʘ. ʇʦʛʦʣʝʤʠʦʪ ʜʝʣ ʦʜ ʚʨʥʝ-

ʞʠʪʝ ʚʦ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ ʩʝ ʚʦ ʪʦʧʣʠʦʪ ʜʝʣ, ʥʦ ʟʥʘʯʠʪʝʣʥʠ ʩʝ ʠ ʚʦ ʣʘʜʥʠʦʪ ʜʝʣ ʦʜ ʛʦ-

ʜʠʥʘʪʘ. ɺʦ ʚʝʛʝʪʘʮʠʩʢʠʦʪ ʧʝʨʠʦʜ ʧʘʺʘʘʪ 60% ʦʜ ʧʨʦʩʝʯʥʘʪʘ ʛʦʜʠʰʥʘ ʢʦʣʠʯʠʥʘ ʥʘ ʚʨʥʝ-

ʞʠ, ʘ ʩʘʤʦ ʚʦ ʧʨʦʣʝʪʥʠʪʝ ʤʝʩʝʮʠ 28%. 

ʊʘʙʝʣʘ 6. ʇʨʦʩʝʯʥʠ ʢʦʣʠʯʝʩʪʚʘ ʥʘ ʚʨʥʝʞʠ ʟʘ ʥʘʚʝʜʝʥʠʪʝ ʤʝʨʥʠ ʩʪʘʥʠʮʠ, ʧʦʩʪʘʚʝʥʠ 

ʩʧʦʨʝʜ ʥʘʜʤʦʨʩʢʘʪʘ ʚʠʩʦʯʠʥʘ. 

ʄʝʩʪʦ ʿʘʥ. ʬʝʙ. ʤʘʨ. ʘʧʨ. ʤʘʿ ʿʫʥ. ʿʫʣ. ʘʚʛ. ʩʝʧ. ʦʢʪ. ʥʦʝ. ʜʝʢ. ʛʦʜ. 

ʎʨʥʠʢ 72 59 63 62 94 89 58 41 43 58 81 69 789 

ʇʝʭʯʝʚʦ  43 48 60 58 82 90 41 44 38 44 71 62 681 

ɹʝʨʦʚʦ 53 44 53 60 81 81 48 24 42 55 83 53 677 

ʊʨʘʙʦʪʠʚ. 41 51 41 44 61 47 28 16 25 44 75 40 513 

ɼʝʣʯʝʚʦ 40 37 39 46 66 58 45 42 36 50 65 43 570 

ʀʟʚʦʨ: ʄʘʚʨʦʜʠʝʚ, 1980; ʃʘʟʘʨʝʚʩʢʠ, 1993 

ʇʨʦʩʝʯʥʘʪʘ ʛʦʜʠʰʥʘ ʩʫʤʘ ʥʘ ʚʨʥʝʞʠ ʠʟʥʝʩʫʚʘ 681 mm, ʥʦ ʚʦ ʧʦʝʜʠʥʠ ʛʦʜʠʥʠ 

ʪʘʘ ʩʝ ʤʝʥʫʚʘ ʚʦ ʧʦʰʠʨʦʢʠ ʛʨʘʥʠʮʠ, ʦʜ 815 mm ʚʦ ʠʟʨʘʟʠʪʦ ʚʨʥʝʞʣʠʚʘʪʘ 1951 ʛʦʜʠʥʘ, 

ʜʦ ʩʘʤʦ 446 mm ʚʦ ʩʫʰʥʘʪʘ 1977 ʛʦʜʠʥʘ. ɻʣʘʚʥʠʦʪ ʤʘʢʩʠʤʫʤ ʧʘʺʘ ʚʦ ʤʘʿ, ʧʨʦʩʝʯʥʦ 82 

mm, ʘ ʩʝʢʫʥʜʘʨʥʠʦʪ ʚʦ ʥʦʝʤʚʨʠ, ʧʨʦʩʝʯʥʦ 71 mm. ɻʣʘʚʥʠʦʪ ʤʠʥʠʤʫʤ ʝ ʚʦ ʘʚʛʫʩʪ, ʧʨʦ-

ʩʝʯʥʦ 38 mm, ʘ ʩʝʢʫʥʜʘʨʥʠʦʪ ʝ ʚʦ ʬʝʙʨʫʘʨʠ. ɼʥʝʚʥʘʪʘ ʤʘʢʩʠʤʘʣʥʘ ʢʦʣʠʯʠʥʘ ʥʘ ʚʨʥʝ-

ʞʠ ʠʟʥʝʩʫʚʘ 74 mm, ʟʘʙʝʣʝʞʘʥʘ ʥʘ 28 ʿʫʥʠ 1957 ʛʦʜʠʥʘ, ʘ ʧʦʪʦʘ 60 mm ʥʘ 27 ʿʫʣʠ 1953 

ʛʦʜʠʥʘ, ʘ ʚʦ ʩʠʪʝ ʤʝʩʝʮʠ ʦʜ 35 mm. ʆʜ ʚʢʫʧʥʠʦʪ ʧʨʦʩʝʯʝʥ ʛʦʜʠʰʝʥ ʙʨʦʿ ʥʘ ʚʨʥʝʞʣʠʚʠ 

ʜʝʥʦʚʠ (118), 74% ʩʝ ʜʝʥʦʚʠ ʩʦ ʜʥʝʚʥʘ ʢʦʣʠʯʠʥʘ ʨʘʤʥʘ ʠʣʠ ʧʦʛʦʣʝʤʘ ʦʜ 10 mm ʠ ʩʘʤʦ 
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4% ʩʦ ʜʥʝʚʥʘ ʢʦʣʠʯʠʥʘ ʨʘʤʥʘ ʠʣʠ ʧʦʛʦʣʝʤʘ ʦʜ 20 mm. ɺʦ ʧʨʦʩʝʯʥʘʪʘ ʛʦʜʠʰʥʘ ʩʫʤʘ ʥʘ 

ʚʨʥʝʞʠ, ʩʥʝʛʦʪ ʫʯʝʩʪʚʫʚʘ ʩʦ 15% ʠ ʪʦʿ ʩʝ ʿʘʚʫʚʘ ʦʜ ʦʢʪʦʤʚʨʠ ʜʦ ʤʘʿ. ʇʨʦʩʝʯʥʦ ʛʦʜʠʰʥʦ 

ʠʤʘ 42 ʜʝʥʘ ʩʦ ʩʥʝʞʝʥ ʧʦʢʨʠʚʘʯ, ʩʦ ʤʘʢʩʠʤʫʤ ʚʦ ʿʘʥʫʘʨʠ 13,3, ʚʦ ʬʝʚʨʫʘʨʠ 11,3 ʠ ʚʦ 

ʜʝʢʝʤʚʨʠ 9,5 ʜʝʥʘ. ʄʘʢʩʠʤʘʣʥʘʪʘ ʚʠʩʦʯʠʥʘ ʥʘ ʩʥʝʞʥʠʦʪ ʧʦʢʨʠʚʘʯ ʠʟʥʝʩʫʚʘʣʘ 61 cm ʠ 

ʙʠʣʘ ʟʘʙʝʣʝʞʘʥʘ ʥʘ 3 ʬʝʚʨʫʘʨʠ 1962 ʛʦʜʠʥʘ. ʅʘʿʜʦʣʛ ʥʝʧʨʝʢʠʥʘʪ ʧʝʨʠʦʜ ʩʦ ʪʨʘʝˁʝ ʥʘ 

ʩʥʝʞʝʥ ʧʦʢʨʠʚʘʯ ʠʟʥʝʩʫʚʘʣ 70 ʜʝʥʘ, ʦʜ 21 ʜʝʢʝʤʚʨʠ 1953 ʛʦʜʠʥʘ ʜʦ 28 ʬʝʚʨʫʘʨʠ 1954 

ʛʦʜʠʥʘ (ʃʘʟʘʨʝʚʩʢʠ, 1993). 

 

ʉʣʠʢʘ 19 ʀʟʦʭʠʝʪʩʢʘ ʢʘʨʪʘ (ʢʘʨʪʘ ʥʘ ʚʨʥʝʞʠ) ʥʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ. 

ʉʫʰʥʠʪʝ ʧʝʨʠʦʜʠ ʩʝ ʩʦ ʠʟʨʘʟʝʥʘ ʟʘʯʝʩʪʝʥʦʩʪ ʚʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ. ʊʦʘ ʩʝ ʥʘʿ-

ʯʝʩʪʦ ʢʨʘʪʢʦʪʨʘʿʥʠ ʩʫʰʠ. ʊʘʢʘ, ʦʜ ʚʢʫʧʥʦ ʟʘʙʝʣʝʞʘʥʠʪʝ ʩʫʰʥʠ ʧʝʨʠʦʜʠ, 68% ʩʝ ʩʦ ʪʨʘ-

ʝˁ ʝ ʦʜ 10-15 ʜʝʥʘ, 19% ʩʝ ʩʦ ʪʨʘʝˁʝ ʦʜ 16 ʜʦ 20 ʜʝʥʘ, 7% ʩʦ ʪʨʘʝˁʝ ʦʜ 20 ʜʦ 30 ʜʝʥʘ ʠ 

5% ʩʦ ʪʨʘʝˁʝ ʦʜ ʧʨʝʢʫ 30 ʜʝʥʘ. ʆʜ ʚʢʫʧʥʠʦʪ ʙʨʦʿ ʩʫʰʥʠ ʧʝʨʠʦʜʠ 71% ʩʝ ʚʦ ʚʝʛʝʪʘʮʠ-

ʩʢʠʦʪ ʧʝʨʠʦʜ, 35% ʚʦ ʝʩʝʥʩʢʠʪʝ, 23% ʚʦ ʣʝʪʥʠʪʝ, 21% ʚʦ ʟʠʤʩʢʠʪʝ ʠ 20% ʚʦ ʧʨʦʣʝʪʥʠ-

ʪʝ ʤʝʩʝʮʠ. ɺʦ ʦʚʦʿ ʧʝʨʠʦʜ ʝ ʟʘʙʝʣʝʞʘʥ ʝʢʩʪʨʝʤʥʦ ʜʦʣʛ ʣʝʪʥʦ ï ʝʩʝʥʩʢʠ ʩʫʰʝʥ ʧʝʨʠʦʜ 
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ʦʜ 87 ʜʝʥʘ (ʦʜ 14 ʿʫʣʠ ʜʦ 8 ʦʢʪʦʤʚʨʠ 1961 ʛʦʜʠʥʘ), ʢʦʿ ʛʦ ʦʧʬʘʪʠʣ ʩʢʦʨʦ ʮʝʣʠʦʪ ʠʩʪʦ-

ʯʝʥ ʜʝʣ ʥʘ ʄʘʢʝʜʦʥʠʿʘ. 

 

ʉʣʠʢʘ 20 ɻʨʘʬʠʯʢʠ ʩʧʦʨʝʜʙʝʥ ʧʨʠʢʘʟ ʥʘ ʧʨʦʩʝʯʥʠʪʝ ʤʝʩʝʯʥʠ ʩʫʤʠ ʥʘ ʚʨʥʝʞʠ ʟʘ ʤʝʨʥʠʪʝ 

ʩʪʘʥʠʮʠ ʇʝʭʯʝʚʦ ʠ ɹʝʨʦʚʦ. 

ɽʜʝʥ ʦʜ ʥʘʿʟʥʘʯʘʿʥʠʪʝ ʢʣʠʤʘʪʩʢʠ ʠ ʤʝʪʝʦʨʦʣʦʰʢʠ ʝʣʝʤʝʥʪʠ ʝ ʚʝʪʝʨʦʪ. ʊʦʿ ʧʨʝʪ-

ʩʪʘʚʫʚʘ ʟʥʘʯʘʝʥ ʧʨʠʨʦʜʝʥ ʨʝʩʫʨʩ, ʥʦ ʚʦ ʠʩʪʦ ʚʨʝʤʝ ʤʦʞʝ ʜʘ ʚʣʠʿʘʝ ʚʨʟ ʧʦʿʘʚʘʪʘ ʠ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʪʦʩʪʘ ʥʘ ʥʝʢʠ ʧʨʠʨʦʜʥʠ ʥʝʧʦʛʦʜʠ ʢʘʢʦ ʰʪʦ ʩʝ ʧʦʞʘʨʠʪʝ. ʇʦʜʘʪʦʮʠʪʝ ʟʘ ʚʝʪʝ-

ʨʦʪ, ʥʝʛʦʚʘʪʘ ʯʝʩʪʠʥʘ ʠ ʙʨʟʠʥʘ ʤʦʞʝ ʜʘ ʩʝ ʜʦʙʠʿʘʪ ʦʜ ʤʝʪʝʦʨʦʣʦʰʢʠʪʝ ʩʪʘʥʠʮʠ ʚʦ ɹʝ-

ʨʦʚʦ ʠ ɼʝʣʯʝʚʦ. ʉʝʧʘʢ ʧʦʨʘʜʠ ʧʦʠʥʘʢʚʘʪʘ ʨʝʣʿʝʬʥʘ ʬʠʟʠʦʥʦʤʠʿʘ, ʚʝʪʨʦʚʠʪʝ ʚʦ ʦʧʰʪʠ-

ʥʘʪʘ ʇʝʭʯʝʚʦ ʩʝ ʤʘʣʢʫ ʧʦʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʚʦ ʥʘʚʝʜʝʥʠʪʝ ʜʚʝ ʩʪʘʥʠʮʠ. ʉʧʦʨʝʜ ʪʦʘ ʚʦ 

ʇʝʭʯʝʚʦ ʧʨʝʦʚʣʘʜʫʚʘʘʪ ʩʝʚʝʨʥʠʦʪ ʠ ʩʝʚʝʨʦʟʘʧʘʜʥʠʦʪ ʚʝʪʝʨ. ʉʝʚʝʨʥʠʦʪ ʝ ʩʦ ʟʘʯʝʩʪʝʥʦʩʪ 

ʦʜ ʦʢʦʣʫ 15% (147 ʧʨʦʤʠʣʠ), ʧʨʦʩʝʯʥʘ ʛʦʜʠʰʥʘ ʙʨʟʠʥʘ 2.4 m/ʩʝʢ ʠ ʤʘʢʩʠʤʘʣʥʘ ʙʨʟʠʥʘ 

ʦʜ 19 m/ʩʝʢ. ʆʚʦʿ ʚʝʪʘʨ ʩʝ ʿʘʚʫʚʘ ʧʨʝʢʫ ʮʝʣʘʪʘ ʛʦʜʠʥʘ ʩʦ ʤʘʢʩʠʤʫʤ ʚʦ ʿʘʥʫʘʨʠ, ʬʝʚʨʫʘ-

ʨʠ ʠ ʤʘʨʪ. ʉʝʚʝʨʦʟʘʧʘʜʥʠʦʪ ʚʝʪʝʨ ʝ ʩʦ ʧʨʦʩʝʯʥʘ ʛʦʜʠʰʥʘ ʟʘʯʝʩʪʝʥʦʩʪ ʦʜ 10% (103 ʧʨʦ-

ʤʠʣʠ), ʧʨʦʩʝʯʥʘ ʛʦʜʠʰʥʘ ʙʨʟʠʥʘ ʦʜ 2 m/ʩʝʢ ʠ ʤʘʢʩʠʤʘʣʥʘ ʙʨʟʠʥʘ ʦʜ 12,3 m/ʩʝʢ. ʆʩʪʘ-

ʥʘʪʠʪʝ ʚʝʪʨʦʚʠ, ʿʫʛʦʠʩʪʦʯʥʠʦʪ, ʿʫʛʦʟʘʧʘʜʥʠʦʪ ʠ ʿʫʞʥʠʦʪ ʩʝ ʩʦ ʧʨʠʙʣʠʞʥʦ ʠʩʪʘ ʟʘʯʝʩʪʝ-

ʥʦʩʪ ʦʜ ʧʦ ʦʢʦʣʫ 6% ʠ ʤʘʢʩʠʤʘʣʥʘ ʙʨʟʠʥʘ ʜʦ 23 m/ʩʝʢ. ʉʝʚʝʨʦʠʩʪʦʯʥʠʦʪ, ʟʘʧʘʜʥʠʦʪ ʠ 

ʠʩʪʦʯʥʠʦʪ ʚʝʪʝʨ ʠʤʘʘʪ ʤʥʦʛʫ ʧʦʤʘʣʘ ʟʘʯʝʩʪʝʥʦʩʪ, ʰʪʦ ʝ ʣʦʛʠʯʥʦ ʩʦ ʦʛʣʝʜ ʥʘ ʧʨʦʪʝʛʘ-

ˁʝʪʦ ʥʘ ʧʣʘʥʠʥʠʪʝ ʦʜ ʜʚʝʪʝ ʩʪʨʘʥʠ, ʘ ʠʤʘʘʪ ʠ ʟʥʘʯʠʪʝʣʥʦ ʧʦʤʘʣʠ ʙʨʟʠʥʠ. ʇʨʝʪʭʦʜʥʠʪʝ 

ʧʘʨʘʤʝʪʨʠ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʛʣʘʚʥʦ ʟʘ ʤʝʨʥʘʪʘ ʩʪʘʥʠʮʘ ʚʦ ɹʝʨʦʚʦ, ʤʝʺʫʪʦʘ ʚʦ ʇʝʭʯʝʚʩʢʦ 

ʟʥʘʯʠʪʝʣʥʦ ʧʦʠʟʨʘʟʝʥ ʝ ʿʫʞʥʠʦʪ ʚʝʪʝʨ ʧʦʨʘʜʠ ʦʪʚʦʨʝʥʦʩʪʘ ʢʦʥ ʿʫʛ.  

ʀʤʘʿ˃ʠ ʿʘ ʚʦ ʧʨʝʜʚʠʜ ʧʨʦʩʝʯʥʘʪʘ ʛʦʜʠʰʥʘ ʩʫʤʘ ʥʘ ʚʨʥʝʞʠ ʦʜ ʦʢʦʣʫ 700 mm, ʢʘ-

ʢʦ ʠ ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʢʦʪʣʠʥʘʪʘ ʦʜ 208,5 km
2
, ʧʨʦʠʟʣʝʛʫʚʘ ʜʝʢʘ ʥʘ ʪʝʨʠʪʦʨʠʿʘ ʥʘ ʦʧʰʪʠ-

ʥʘʪʘ ʛʦʜʠʰʥʦ ʧʘ˃ʘʘʪ ʚʨʥʝʞʠ ʦʜ ʦʢʦʣʫ 150.000.000 m
3
, ʰʪʦ ʧʨʝʪʩʪʘʚʫʚʘ ʟʥʘʯʠʪʝʣʥʦ 

ʚʦʜʥʦ ʙʦʛʘʪʩʚʦ. ɿʘ ʞʘʣ, ʢʘʢʦ ʰʪʦ ˃ʝ ʩʝ ʚʠʜʠ ʚʦ ʜʝʣʦʪ ʟʘ ʭʠʜʨʦʣʦʰʢʠʪʝ ʦʜʣʠʢʠ, ʥʘʛʿʦ-
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ʣʝʤ ʜʝʣ ʦʜ ʦʚʘʘ ʚʦʜʥʦ ʙʦʛʘʪʩʚʦ ʧʨʝʢʫ ʧʦʨʦʿʥʠ ʚʦʜʦʪʝʮʠ ʙʨʟʦ ʠʩʪʝʢʫʚʘ ʥʘʜʚʦʨ ʦʜ ʧʦʜ-

ʨʘʯʿʝʪʦ.  

ʉʘʤʘʪʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʠ ʛʝʦʛʨʘʬʩʢʘ ʧʦʣʦʞʙʘ, ʫʩʣʦʚʫʚʘ ʚʦʟʜʫʭʦʪ ʚʦ ʦʚʦʿ 

ʧʨʦʩʪʦʨ ʜʘ ʝ ʜʦʩʪʘ ʯʠʩʪ, ʙʦʛʘʪ ʩʦ ʢʠʩʣʦʨʦʜ ʠ ʨʝʪʢʠ ʠʥʝʨʪʥʠ ʛʘʩʦʚʠ ʢʦʠ ʧʦʛʦʜʫʚʘʘʪ ʟʘ 

ʟʜʨʘʚʿʝʪʦ. ʊʝʤʧʝʨʘʪʫʨʠʪʝ ʩʝ ʜʦʩʪʘ ʧʨʠʿʘʪʥʠ ʚʦ ʪʝʢʦʪ ʥʘ ʛʦʜʠʥʘʪʘ, ʦʩʦʙʝʥʦ ʚʦ ʣʝʪʥʠʦʪ 

ʧʝʨʠʦʜ ʢʦʛʘ ʥʝ ʩʝ ʤʥʦʛʫ ʚʠʩʦʢʠ ʢʘʢʦ ʚʦ ʧʦʥʠʩʢʠʪʝ ʧʦʜʨʘʯʿʘ. ʇʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʦʪʦ ʧʦ-

ʛʦʜʫʚʘ ʟʘ ʨʘʟʚʦʿ ʥʘ Ăʢʣʠʤʘʪʩʢʠʦʪñ ʪʫʨʠʟʘʤ ʚʦ ʦʚʦʿ ʧʨʦʩʪʦʨ. ɿʘʪʦʘ ʤʦʞʝ ʜʘ ʩʝ ʢʘʞʝ ʜʝʢʘ 

ʢʣʠʤʘʪʘ ʚʦ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ ʝ ʟʥʘʯʘʝʥ ʧʨʠʨʦʜʝʥ ʨʝʩʫʨʩ ʦʩʦʙʝʥʦ ʚʦ ʦʜʥʦʩ ʥʘ ʪʨʘʝˁʝʪʦ 

ʠ ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʩʦʥʯʝʚʦ ʟʨʘʯʝˁʝ, ʧʦʪʦʘ ʚʨʥʝʞʠʪʝ ʢʦʠ ʜʦʥʝʩʫʚʘʘʪ ʚʦʜʝʥʘ ʤʘʩʘ ʦʜ 

ʦʢʦʣʫ 150 ʤʠʣʠʦʥʠ m
3
 ʠ ʚʝʪʝʨʦʪ ʢʦʿ ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʜʦʙʠʚʘˁʝ ʥʘ ʝʣʝʢʪʨʠʯʥʘ 

ʝʥʝʨʛʠʿʘ. ɺʦʝʜʥʦ, ʦʚʠʝ ʨʝʩʫʨʩʠ ʧʦʛʦʜʫʚʘʘʪ ʟʘ ʩʠʣʥʠ ʝʨʦʟʠʚʥʠ ʧʨʦʮʝʩʠ, ʥʘʛʣʘ ʧʦʿʘʚʘ ʥʘ 

ʧʦʧʣʘʚʠ, ʙʨʟʦ ʰʠʨʝˁʝ ʥʘ ʧʦʞʘʨʠ ʠ ʩʣ. 

 

ʉʣʠʢʘ 21 ʉʥʝʞʥʘ ʧʦʢʨʠʚʢʘ ʚʦ ʧʦʚʠʩʦʢʠʪʝ ʜʝʣʦʚʠ ʥʘ ʧʣʘʥʠʥʘʪʘ ɺʣʘʠʥʘ ʚʦ ʩʨʝʜʠʥʘʪʘ ʥʘ ʤʝʩʝʮ 

ʤʘʨʪ, 2013 ʛʦʜʠʥʘ. 
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3.4. ʍʠʜʨʦʛʨʘʬʩʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɻʝʦʣʦʰʢʠʦʪ ʩʦʩʪʘʚ, ʢʣʠʤʘʪʘ ʠ ʚʝʛʝʪʘʮʠʿʘʪʘ ʫʩʣʦʚʫʚʘʘʪ ʥʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʦʧ-

ʰʪʠʥʘ ʇʝʭʯʝʚʦ ʜʘ ʠʤʘ ʛʦʣʝʤ ʙʨʦʿ ʥʘ ʠʟʚʦʨʠ, ʤʝʺʫʪʦʘ ʩʦ ʤʘʣʘ ʠʟʜʘʰʥʦʩʪ. ʅʘʿʯʝʩʪʦ ʩʪʘ-

ʥʫʚʘ ʟʙʦʨ ʟʘ ʦʙʠʯʥʠ ʠʣʠ ʩʣʘʙʦ ʤʠʥʝʨʘʣʥʠ ʢʦʥʪʘʢʪʥʠ ʠʟʚʦʨʠ, ʘ ʪʝʨʤʦʤʠʥʝʨʘʣʥʠ ʠʟʚʦʨʠ 

ʨʝʯʠʩʠ ʠ ʜʘ ʥʝʤʘ. ʉʧʦʨʝʜ ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʪʦʧʦʛʨʘʬʩʢʠʪʝ ʢʘʨʪʠ, ʜʦʣʞʠʥʘʪʘ ʥʘ ʨʝʯʥʘʪʘ 

ʤʨʝʞʘ ʚʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʠʟʥʝʩʫʚʘ 545 km, ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʠ ʧʦʩʪʦʿʘʥʠʪʝ ʠ ʧʦʚʨʝʤʝ-

ʥʠʪʝ ʚʦʜʦʪʝʮʠ.  

 

ʉʣʠʢʘ 22 ʈʝʢʘʪʘ ɹʨʝʛʘʣʥʠʮʘ ʚʦ ʛʦʨʥʠʦʪ ʪʝʢ (ɲʫʪʘʯʢʘ ʈʝʢʘ) ʠʤʘ ʙʨʦʿʥʠ ʙʨʟʘʮʠ, ʚʦʜʦʧʘʜʠ ʠ 

ʤʘʣʠ ʩʣʘʧʦʚʠ. 
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ʊʦʘ ʟʥʘʯʠ ʜʝʢʘ ʛʫʩʪʠʥʘʪʘ ʥʘ ʨʝʯʥʘʪʘ ʤʨʝʞʘ ʝ ʟʥʘʯʠʪʝʣʥʘ (2,62 km/km
2
), ʜʠʩʝʮʠ-

ʨʘʥʦʩʪʘ ʛʦʣʝʤʘ, ʘ ʛʫʩʪʠʥʘʪʘ ʥʘ ʚʦʜʦʪʝʮʠʪʝ ʝ ʚʦ ʧʨʦʩʝʢ 1.1 ʚʦʜʦʪʝʢ ʥʘ km
2
. ʆʜ ʩʠʪʝ ʚʦ-

ʜʦʪʝʮʠ ʢʦʠ ʠʥʘʢʫ ʩʝ ʧʨʠʪʦʢʠ ʥʘ ʨʝʢʘʪʘ ɹʨʝʛʘʣʥʠʮʘ ʩʘʤʦ 4 ʩʝ ʧʦʜʦʣʛʠ ʦʜ 10 km ʠ ʪʦʘ: 

ɹʨʝʛʘʣʥʠʮʘ (16 km), ɾʝʣʝʚʠʮʘ (15.5 km), ʇʝʭʯʝʚʩʢʘ ʈʝʢʘ (13.5 km) ʠ ʇʘʥʯʘʨʝʚʩʢʘ ʈʝʢʘ 

(10 km). ʉʦ ʜʦʣʞʠʥʘ ʦʜ 5-10 km ʠʤʘ 14 ʚʦʜʦʪʝʮʠ, ʘ ʥʠʚʥʘʪʘ ʚʢʫʧʥʘ ʜʦʣʞʠʥʘ ʠʟʥʝʩʫʚʘ 

98,5 km. ʅʘʿʛʦʣʝʤ ʙʨʦʿ ʩʝ ʢʨʘʪʢʠ ʚʦʜʦʪʝʮʠ, ʜʦʣʛʠ ʦʜ 1 ʜʦ 5 km, ʪʘʢʚʠ ʩʝ ʜʫʨʠ 91 ʚʦʜʦ-

ʪʝʢ, ʘ ʥʠʚʥʘʪʘ ʚʢʫʧʥʘ ʜʦʣʞʠʥʘ ʝ 204 km.  

 

ʉʣʠʢʘ 23 ʍʠʜʨʦʛʨʘʬʩʢʘ ʢʘʨʪʘ (ʨʝʯʥʘ ʤʨʝʞʘ ʠ ʩʣʠʚʦʚʠ) ʥʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ. 

ʅʘ ʥʠʪʫ ʝʜʝʥ ʦʜ ʥʘʚʝʜʝʥʠʪʝ ʚʦʜʦʪʝʮʠ ʥʝʤʘ ʤʝʨʥʘ ʩʪʘʥʠʮʘ ʟʘ ʧʨʦʪʝʢ, ʧʘ ʪʦʿ ʤʦʞʝ 

ʜʘ ʩʝ ʧʨʝʩʤʝʪʘ ʠʥʜʠʨʝʢʪʥʦ. ɿʥʘʯʘʿʥʦ ʝ ʰʪʦ ʥʘʿʛʦʣʝʤ ʙʨʦʿ ʦʜ ʚʦʜʦʪʝʮʠʪʝ ʠʤʘʘʪ ʧʦʚʨʝ-

ʤʝʥ ʢʘʨʘʢʪʝʨ ʠ ʩʝ ʦʜʣʠʢʫʚʘʘʪ ʩʦ ʛʦʣʝʤʠ ʢʦʣʝʙʘˁʘ ʥʘ ʚʦʜʦʩʪʦʿʦʪ, ʦʜʥʦʩʥʦ ʧʨʝʪʩʪʘ-

ʚʫʚʘʘʪ ʪʠʧʠʯʥʠ ʧʦʨʦʿʥʠ ʚʦʜʦʪʝʮʠ. ɿʘ ʚʨʝʤʝ ʥʘ ʚʨʥʝʞʠ, ʥʠʚʥʠʦʪ ʧʨʦʪʝʢ ʤʦʞʝ ʜʘ ʙʠʜʝ 

ʥʝʢʦʣʢʫ ʜʝʩʝʪʠʮʠ ʧʘʪʠ ʧʦʛʦʣʝʤ ʦʜ ʦʥʦʿ ʚʦ ʩʫʰʥʠʦʪ ʧʝʨʠʦʜ. ɿʘʪʦʘ ʝʜʝʥ ʦʜ ʥʘʿʛʦʣʝʤʠʪʝ 

ʧʨʦʙʣʝʤʠ ʝ ʧʦʿʘʚʘʪʘ ʥʘ ʛʦʣʝʤʠ ʚʦʜʠ ʠ ʧʦʧʣʘʚʠ ʟʘ ʚʨʝʤʝ ʠ ʧʦ ʧʦʨʦʿʥʠ ʚʨʥʝʞʠ. ʆʩʦʙʝʥʦ 

ʧʨʦʩʪʨʘʥʦ ʠʟʣʝʚʘˁʝ ʠʤʘ ʨʝʢʘʪʘ ɾʝʣʝʚʠʮʘ ʩʦ ʥʝʿʟʠʥʠʪʝ ʧʨʠʪʦʢʠ ʢʦʠ ʥʦʩʘʪ ʛʦʣʝʤʦ ʢʦ-
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ʣʠʯʝʩʪʚʦ ʥʘ ʥʘʥʦʩ ʠ ʢʨʫʧʝʥ ʤʘʪʝʨʠʿʘʣ. ʇʝʭʯʝʚʩʢʘ ʈʝʢʘ ʧʘʢ, ʝ ʜʝʣʫʤʥʦ ʫʨʝʜʝʥʘ, ʨʝʛʫʣʠ-

ʨʘʥʘ ʠ ʚʦ ʧʦʩʣʝʜʥʦ ʚʨʝʤʝ ʤʥʦʛʫ ʨʝʪʢʦ ʩʝ ʠʟʣʝʚʘ ʦʜ ʩʚʦʝʪʦ ʢʦʨʠʪʦ.  

ʊʘʙʝʣʘ 7. ʆʩʥʦʚʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʦʟʥʘʯʘʿʥʠʪʝ ʩʣʠʚʥʠ ʧʦʜʨʘʯʿʘ ʚʦ ʦʧʰʪʠʥʘ ʇʝʭ-

ʯʝʚʦ (L km-ʜʦʣʞʠʥʘ ʥʘ ʚʦʜʦʪʝʢʦʪ; O km-ʦʙʝʤ ʥʘ ʩʣʠʚʦʪ; P km
2
-ʧʦʚʨʰʠʥʘ ʥʘ ʩʣʠʚʦʪ, 

Hmin-ʢʦʪʘ ʥʘ ʚʣʠʚ, Hmax-ʥʘʿʛʦʣʝʤʘ ʚʠʩʦʯʠʥʘ, Hrel-ʚʠʩʠʥʩʢʘ ʨʘʟʣʠʢʘ, Hsr-ʩʨʝʜʥʘ ʚʠʩʦ-

ʯʠʥʘ ʥʘ ʩʣʠʚʦʪ, asr-ʩʨʝʜʝʥ ʥʘʢʣʦʥ ʥʘ ʩʣʠʚʦʪ; Qsr-ʩʨʝʜʝʥ ʧʨʦʪʝʢ ʚʦ m
3
/sec). 

ʀʤʝ L km O km
 

P km
2 

Hmin  Hmax Hrel  Hsr Asr Qsr 

ɲʫʪʘʯʢʘ 2.6 5.6 1.4 1337 1704 367 1550 15.4 0.2 

ʏʝʥʛʠʥʘ 5.4 12.4 4.5 1347 1750 403 1577 14.6 0.5 

ɻʦʨʥʘ ɹʨʝʛʘʣʥʠʮʘ 16.1 36.6 59.1 1005 1798 793 1435 18.8 4.9 

ʂʨʠʚʘ ʈʝʢʘ 8.3 16.2 14.1 1232 1743 512 1477 13.9 1.4 

ɹʨʝʟʠʥ 3.5 7.0 2.0 1221 1483 262 1414 14.3 0.2 

ʊʨʝʙʦʤʠʨʩʢʘ 4.2 10.1 4.5 1134 1727 594 1472 19.8 0.5 

ʂʘʨʘʫʣʥʘ ʈʝʢʘ 2.0 5.2 0.7 1173 1480 307 1386 15.4 0.1 

ʈʘʤʥʘ ʈʝʢʘ 4.6 10.7 3.7 1104 1710 605 1412 20.8 0.4 

ɸʥʜʘʢ 1.7 3.8 0.8 1066 1406 340 1259 19.2 0.1 

ʎʨʥʠ ɼʦʣ 5.5 13.3 6.6 1050 1777 727 1439 18.1 0.6 

ɻʘʜʦʚ ɸʥʜʘʢ 2.7 6.2 1.3 1031 1480 449 1327 18.8 0.1 

ʄʘʣ ɸʥʜʘʢ 2.6 4.9 0.8 1086 1429 343 1238 16.8 0.1 

ɻʨʘʜʠʰʢʘ ʈʝʢʘ 4.7 9.8 3.7 1012 1563 551 1285 13.9 0.3 

ʇʝʭʯʝʚʩʢʘ 13.5 31.5 38.5 866 1917 1051 1163 11.1 3.3 

ʅʝʛʨʝʚʩʢʘ 8.0 19.1 13.9 1310 1310 0 1310 19.7 0.8 

ʇʝʭʯʝʚʩʢʘ ʥʝʧʦʩʨ. 13.5 24.5 11.2 1741 1909 168 1814 14.1 2.0 

ʉʫʚʠ ɼʦʣ 7.5 17.6 11.9 874 875 1 875 9.4 0.5 

ʋʤʣʝʥʩʢʘ 7.9 19.2 12.3 794 1146 352 913 8.1 0.9 

ʊʝʩʥʘʪʘ 5.4 23.3 14.5 792 1316 524 1029 13.8 1.0 

ɾʝʣʝʚʠʮʘ 15.5 42.9 82.2  730 1854 1124   1044 17.2 5.9 

ʐʫʰʫʨʢʘʪʘ 7.2 10.5 4.4 901 1335 434 1093 10.8 0.4 

ʉʚʨʜʣʠʪʝ 1.7 7.9 2.5 914 1113 198 1019 9.2 0.2 

ɻʨʘʤʘʜʩʢʠ ɸʥʜʘʢ 4.6 12.1 5.8 851 1304 454 1056 13.3 0.5 

ɺʦʣʯʠ ɸʥʜʘʢ 4.3 9.1 3.6 795 1316 520 1063 17.6 0.3 

ɻʘʨʚʘʥʠʮʘ 3.3 7.8 3.2 762 1034 272 854 10.8 0.3 

ɺʠʥʠʯʢʘ 9.6 20.5 6.9 751 1849 1098 1150 16.9 0.6 

ɹʣʘʪʝʯʢʘ 8.9 20.0 8.9 733 1712 980 1037 15.7 0.7 

ʇʘʥʯʘʨʝʚʩʢʘ 9.8 24.0 28.7 713 1571 858 1050 16.9 2.4 

 

ɹʨʝʛʘʣʥʠʮʘ ʝ ʥʘʿʛʦʣʝʤʘ ʨʝʢʘ ʚʦ ʦʙʣʘʩʪʘ ʠ ʚʪʦʨʘ ʧʦ ʜʦʣʞʠʥʘ (225 km) ʚʦ ʈʝʧʫʙ-

ʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʚʝʜʥʘʰ ʧʦ ɺʘʨʜʘʨ. ʅʠʟ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ, ɹʨʝʛʘʣʥʠʮʘ ʪʝʯʝ ʚʦ ʜʦʣ-

ʞʠʥʘ ʦʜ 16 km, ʥʘʧʫʰʪʘʿ˃ʠ ʿʘ ʢʘʿ ʩʝʣʦʪʦ ʄʘʯʝʚʦ. ɺʩʫʰʥʦʩʪ, ʩʘʤʦʪʦ ʠʟʚʦʨʠʰʪʝ ʥʘ ʦʚʘʘ 

ʨʝʢʘ ʝ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʦʧʰʪʠʥʘʪʘ, ʥʘ ʄʘʣʝʰʝʚʩʢʠʪʝ ʇʣʘʥʠʥʠ. ʀʟʚʦʨʠʰʥʘʪʘ ʯʝʣʝʥʢʘ ʝ 

ʤʦʰʥʝ ʨʘʟʚʠʝʥʘ, ʘ ʟʘ ʛʣʘʚʝʥ ʠʟʚʦʨ ʩʝ ʩʤʝʪʘ ʠʟʚʦʨʦʪ ʰʪʦ ʩʝ ʥʘʦʺʘ ʧʦʜ ʏʝʥʛʠʥʦ ʂʘʣʝ ʥʘ 
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ʢʦʪʘ ʦʜ 1720 m. ʆʚʦʿ ʠʟʚʦʨʠʰʝʥ ʜʝʣ ʥʘ ɹʨʝʛʘʣʥʠʮʘ ʧʦʜ ʚʨʚʦʪ ɷʘʤʠ ʊʝʧʝ, ʧʘ ʜʦ ʜʝʩʥʘʪʘ 

ʧʨʠʪʦʢʘ ʎʨʥʠ ɼʦʣ ʝ ʧʦʩʝʙʥʦ ʠʥʪʝʨʝʩʝʥ ʠ ʞʠʚʦʧʠʩʝʥ. ɼʦʣʠʥʘʪʘ ʪʫʢʘ ʝ ʢʣʠʩʫʨʝʩʪʘ, ʩʦ 

ʤʥʦʛʫ ʩʪʨʤʥʠ ʩʪʨʘʥʠ, ʘ ʥʘʜʦʣʞʥʠʦʪ ʧʘʜ ʥʘ ʨʝʢʘʪʘ ʝ ʛʦʣʝʤ. ʇʦʨʘʜʠ ʪʦʘ ʩʝ ʿʘʚʫʚʘʘʪ 

ʧʦʚʝ˃ʝ ʙʨʟʘʮʠ ʠ ʥʝʢʦʣʢʫ ʠʥʪʝʨʝʩʥʠ ʚʦʜʦʧʘʜʠ ʚʠʩʦʢʠ ʜʦ ʦʢʦʣʫ 10 m. ʇʦʚʝ˃ʝ ʚʦʜʦʧʘʜʠ 

ʚʦ ʦʚʦʿ ʜʝʣ ʠʤʘ ʠ ʥʘ ʧʨʠʪʦʢʠʪʝ ʥʘ ɹʨʝʛʘʣʥʠʮʘ ʧʨʝʜ ʥʠʚʥʠʦʪ ʚʣʠʚ ʚʦ ʛʣʘʚʥʘʪʘ ʨʝʢʘ.  

ʉʧʦʨʝʜ ʚʢʫʧʥʘʪʘ ʜʦʣʞʠʥʘ, ʚʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʥʘʿʜʦʣʛʘ ʝ ʨʝʢʘʪʘ ɾʝʣʝʚʠʮʘ 

(15,5 km). ʀʟʚʠʨʘ ʧʦʜ ʚʨʚʦʪ ʂʘʜʠʠʮʘ ʥʘ ʦʢʦʣʫ 1700 m ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ, ʘ ʢʘʿ ʩʝʣʦʪʦ 

ʊʨʘʙʦʪʠʚʠʰʪʝ ʩʝ ʚʣʝʚʘ ʚʦ ɹʨʝʛʘʣʥʠʮʘ ʥʘ 640 m ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ. ʊʘʘ ʟʘʝʜʥʦ ʩʦ ʥʝʿ-

ʟʠʥʠʪʝ ʧʨʠʪʦʢʠ ʧʨʝʪʩʪʘʚʫʚʘ ʪʠʧʠʯʝʥ ʧʦʨʦʝʥ ʚʦʜʦʪʝʢ ʩʦ ʟʥʘʯʠʪʝʣʥʠ ʦʩʮʠʣʘʮʠʠ ʥʘ ʧʨʦ-

ʪʝʢʦʪ ʚʦ ʚʨʥʝʞʣʠʚʠʦʪ ʠ ʩʫʰʥʠʦʪ ʧʝʨʠʦʜ. ʇʦʨʘʜʠ ʩʣʘʙʘʪʘ ʧʦʰʫʤʝʥʦʩʪ ʥʘ ʩʣʠʚʦʪ ʠ ʟʥʘ-

ʯʠʪʝʣʥʠʪʝ ʧʦʚʨʰʠʥʠ ʢʦʠ ʩʝ ʝʨʦʜʠʨʘʥʠ, ʧʨʠ ʧʦʩʠʣʥʠ ʚʨʥʝʞʠ ʚʦʜʦʩʪʦʿʦʪ ʥʘ ɾʝʣʝʚʠʮʘ 

ʥʘʛʣʦ ʩʝ ʟʛʦʣʝʤʫʚʘ, ʘ ʥʝ ʨʝʪʢʦ ʩʝ ʿʘʚʫʚʘʘʪ ʧʦʧʣʘʚʠ ʦʜ ʧʦʤʘʣ ʠʣʠ ʧʦʛʦʣʝʤ ʦʙʝʤ. ʇʦʧʣʘ-

ʚʠʪʝ ʤʦʞʝ ʜʘ ʙʠʜʘʪ ʦʩʦʙʝʥʦ ʛʦʣʝʤʠ ʥʠʟʚʦʜʥʦ ʦʜ ʚʣʠʚʦʪ ʥʘ ɺʠʥʠʯʢʘ ʠʣʠ ʎʨʥʠʯʢʘ ʈʝʢʘ.  

ʇʝʭʯʝʚʩʢʘ ʈʝʢʘ ʝ ʪʨʝʪʘ ʧʦ ʜʦʣʞʠʥʘ ʚʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʥʠʟ ʢʦʿʘ ʪʝʯʝ ʚʦ ʜʦʣ-

ʞʠʥʘ ʦʜ 13.5 km. ʀʟʚʠʨʘ ʦʜ ʧʦʚʝ˃ʝ ʠʟʚʦʨʠ ʧʦʜ ʚʨʚʦʪ ʂʘʜʠʠʮʘ ʥʘ 1650 m ʥʘʜʤʦʨʩʢʘ ʚʠ-

ʩʦʯʠʥʘ, ʘ ʦʧʰʪʠʥʘʪʘ ʿʘ ʥʘʧʫʰʪʘ ʢʘʿ ʩʝʣʦʪʦ ʉʤʦʿʤʠʨʦʚʦ. ʆʚʘʘ ʨʝʢʘ ʢʘʢʦ ʰʪʦ ʢʘʞʫʚʘ 

ʠʤʝʪʦ ʪʝʯʝ ʥʠʟ ʩʘʤʠʦʪ ʛʨʘʜ ʇʝʭʯʝʚʦ, ʢʘʜʝ ʥʝʿʟʠʥʦʪʦ ʢʦʨʠʪʦ ʝ ʫʙʘʚʦ ʫʨʝʜʝʥʦ ʠ ʟʘʰʪʠʪʝ-

ʥʦ.  

 

ʉʣʠʢʘ 24 ʋʨʝʜʝʥʦʪʦ ʢʦʨʠʪʦ ʥʘ ʇʝʭʯʝʚʩʢʘ ʈʝʢʘ ʥʠʟ ʛʨʘʜʦʪ ʇʝʭʯʝʚʦ, ʧʨʠʜʦʥʝʩʝ ʟʘ ʟʥʘʯʠʪʝʣʥʦ 

ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʨʠʟʠʢʦʪ ʦʜ ʠʟʣʝʚʘˁʝ ʥʘ ʨʝʢʘʪʘ ʧʨʠ ʧʦʨʦʿʥʠ ʚʨʥʝʞʠ. 
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ʇʦʨʘʜʠ ʧʦʜʦʙʨʘʪʘ ʧʦʰʫʤʝʥʦʩʪ ʠ ʠʟʛʨʘʜʝʥʠʪʝ ʦʙʿʝʢʪʠ ʠ ʟʘʬʘʪʠ ʚʦ ʨʝʯʥʦʪʦ ʢʦʨʠ-

ʪʦ, ʇʝʭʯʝʚʩʢʘ ʈʝʢʘ ʠʤʘ ʨʝʣʘʪʠʚʥʦ ʚʦʝʜʥʘʯʝʥ ʧʨʦʪʝʢ ʠ ʨʝʪʢʦ ʧʨʝʜʠʟʚʠʢʫʚʘ ʧʦʛʦʣʝʤʦ 

ʠʟʣʝʚʘˁʝ ʦʜ ʢʦʨʠʪʦʪʦ. ʉʧʦʨʝʜ ʪʦʘ ʦʧʘʩʥʦʩʪʘ ʟʘ ʛʦʣʝʤʠ ʧʦʧʣʘʚʠ ʦʜ ʦʚʘʘ ʨʝʢʘ ʟʘʩʝʛʘ ʥʝ 

ʧʦʩʪʦʠ, ʦʩʚʝʥ ʚʦ ʩʣʫʯʘʿ ʥʘ ʝʢʩʪʨʝʤʥʦ ʦʙʠʣʥʠ ʚʨʥʝʞʠ (ʥʘʜ 60 mm ʜʥʝʚʥʦ). 

 

ʉʣʠʢʘ 25 ɽʜʥʘ ʦʜ ʧʦʛʦʣʝʤʠʪʝ ʧʨʠʨʦʜʥʠ ʣʦʢʚʠ ʢʘʿ ʚʨʚʦʪ ʏʝʥʛʠʥʦ ʂʘʣʝ. 

ʇʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʦʪʦ ʧʦʢʘʞʫʚʘ ʜʝʢʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʥʝ ʝ ʤʥʦʛʫ ʙʦʛʘʪʘ ʩʦ 

ʭʠʜʨʦʛʨʘʬʩʢʠ ʨʝʩʫʨʩʠ. ʇʦʨʘʜʠ ʟʥʘʯʠʪʝʣʥʘʪʘ ʦʛʦʣʝʥʦʩʪ ʥʘ ʪʝʨʝʥʦʪ, ʛʦʣʝʤ ʙʨʦʿ ʚʦʜʦʪʝ-

ʮʠ ʠʤʘʘʪ ʧʦʨʦʝʥ ʢʘʨʘʢʪʝʨ. ɿʘ ʚʨʝʤʝ ʥʘ ʩʠʣʥʠ ʚʨʥʝʞʠ ʪʠʝ ʩʝ ʠʟʣʝʚʘʘʪ ʦʜ ʢʦʨʠʪʦʪʦ, 

ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʝʨʦʟʠʿʘ ʠ ʥʘʪʨʫʧʫʚʘˁʘ ʥʘ ʥʘʥʦʩʝʥ ʤʘʪʝʨʠʿʘʣ, ʘ ʚʦ ʪʦʿ ʧʦʛʣʝʜ ʦʩʦʙʝʥʦ ʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ɾʝʣʝʚʠʮʘ. ʇʦʨʘʜʠ ʪʦʘ, ʥʝʦʧʭʦʜʥʦ ʝ ʜʘ ʩʝ ʧʨʝʜʚʠʜʠ ʠʟʛʨʘʜʙʘ ʥʘ ʤʘʣʠ 

ʘʢʫʤʫʣʘʮʠʠ ʢʦʠ ʙʠ ʦʙʝʟʙʝʜʫʚʘʣʝ ʚʦʜʘ ʟʘ ʨʘʟʣʠʯʥʠ ʧʦʪʨʝʙʠ ʠ ʚʦ ʩʫʰʥʠʦʪ ʧʝʨʠʦʜ. 

ɸʢʫʤʫʣʘʮʠʠʪʝ ʟʘʝʜʥʦ ʩʦ ʩʦʦʜʚʝʪʥʦʪʦ ʧʦʰʫʤʫʚʘˁʝ ʠ ʫʨʝʜʫʚʘˁʝ ʥʘ ʩʣʠʚʥʠʪʝ ʧʦʜʨʘʯʿ ʘ 

ʥʝ ʩʘʤʦ ʰʪʦ ˃ʝ ʦʙʝʟʙʝʜʠ ʧʦʚʝ˃ʝ ʚʦʜʥʠ ʨʝʩʫʨʩʠ ʪʫʢʫ ʠ ˃ʝ ʛʠ ʥʘʤʘʣʠ ʭʠʜʨʦʣʦʰʢʠʪʝ 

ʧʨʠʨʦʜʥʠʪʝ ʥʝʧʦʛʦʜʠ.  

ʀʥʘʢʫ, ʥʘ ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʦʧʰʪʠʥʘʪʘ ʥʝʤʘ ʝʟʝʨʘ, ʦʩʚʝʥ ʧʦʛʦʣʝʤʠ ʣʦʢʚʠ (ʪʨʝʩʝ-

ʪʠʰʪʘ) ʩʦ ʧʨʝʯʥʠʢ ʦʜ ʜʝʩʝʪʠʥʘ ʤʝʪʨʠ ʠ ʜʣʘʙʦʯʠʥʘ ʜʦ 1 ʤʝʪʘʨ ʚʦ ʥʘʿʚʠʩʦʢʠʪʝ ʜʝʣʦʚʠ ʥʘ 

ʄʘʣʝʰʝʚʩʢʠʪʝ ʇʣʘʥʠʥʠ ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʏʝʥʛʠʥʦ ʂʘʣʝ. 
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3.5. ɺʝʛʝʪʘʮʠʩʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʨʦʩʪʦʨʦʪ ʥʘ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ ʩʝ ʦʜʣʠʢʫʚʘ ʩʦ ʨʘʟʥʦʚʠʜʥʘ ʧʨʠʨʦʜʥʘ ʠ ʢʫʣʪʫʨʥʘ 

ʚʝʛʝʪʘʮʠʿʘ. ʉʧʦʨʝʜ ʘʥʘʣʠʟʘʪʘ ʥʘ ʰʫʤʩʢʠʪʝ ʢʘʨʪʠ, ʩʘʪʝʣʠʪʩʢʠʪʝ ʩʥʠʤʢʠ ʠ Corine Land 

Cover (CLC2006) ʤʦʜʝʣʦʪ, ʥʘʿʛʦʣʝʤʘ ʧʦʚʨʰʠʥʘ ʚʦ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ ʟʘʬʘ˃ʘʪ ʰʫʤʠʪʝ ʠ 

ʪʦʘ ʦʢʦʣʫ 45%. ʊʠʝ ʩʝ ʨʘʩʧʨʦʩʪʨʘʥʝʪʠ ʚʦ ʜʦʣʠʥʘʪʘ ʥʘ ɹʨʝʛʘʣʥʠʮʘ, ʧʦ ʧʘʜʠʥʠʪʝ ʥʘ ʧʣʘ-

ʥʠʥʘʪʘ ɺʣʘʠʥʘ ʠ ɹʝʿʘʟ ʊʝʧʝ. ɺʦ ʧʦʩʣʝʜʥʠʪʝ ʥʝʢʦʣʢʫ ʚʝʢʘ, ʛʦʣʝʤ ʜʝʣ ʦʜ ʰʫʤʩʢʘʪʘ ʚʝʛʝ-

ʪʘʮʠʿʘ ʝ ʫʥʠʰʪʝʥ ʠ ʧʨʝʪʚʦʨʝʥ ʚʦ ʧʘʩʠʰʪʘ ʠ ʦʙʨʘʙʦʪʣʠʚʠ ʧʦʚʨʰʠʥʠ. ʅʘʿʤʥʦʛʫ ʝ ʫʥʠʰ-

ʪʝʥ ʜʘʙʦʚʠʦʪ ʧʦʿʘʩ ʠ ʪʦʘ ʜʦ ʚʠʩʦʯʠʥʘ ʦʜ ʦʢʦʣʫ 1000 ʤʝʪʨʠ. ʅʘʜ ʜʘʙʦʚʠʦʪ ʧʦʿʘʩ, ʘ ʥʝʢʘ-

ʜʝ ʠ ʜʠʨʝʢʪʥʦ ʢʘʜʝ ʠʩʪʠʦʪ ʦʜʩʫʩʪʚʫʚʘ ʩʝ ʧʦʿʘʚʫʚʘ ʙʫʢʦʚʠʦʪ ʧʦʿʘʩ. ɻʦʨʩʢʘʪʘ ʙʫʢʦʚʘ ʰʫ-

ʤʘ (Fagetum montanum) ʝ ʨʘʩʧʨʦʩʪʨʘʥʝʪʘ ʥʘ ʚʠʩʦʯʠʥʠ ʦʜ 1400 ʜʦ 1600 ʤʝʪʨʠ, ʘ ʚʦ ʥʝʿ-

ʟʠʥʠʦʪ ʩʦʩʪʘʚ, ʯʝʩʪʦ ʩʝ ʿʘʚʫʚʘ ʠ ʙʝʣʠʦʪ ʙʦʨ. ʇʨʝʜʧʣʘʥʠʥʩʢʘʪʘ ʙʫʢʦʚʘ ʰʫʤʘ (Fagetum 

subalpinum) ʩʝ ʿʘʚʫʚʘ ʥʘ ʤʘʣʠ ʧʦʚʨʰʠʥʠ ʚʦ ʚʠʩʦʢʠʦʪ ʜʝʣ ʥʘ ʜʦʣʠʥʘʪʘ ʥʘ ɹʨʝʛʘʣʥʠʮʘ 

ʢʘʜʝ ʠʤʘ ʠ ʬʨʘʛʤʝʥʪʠ ʥʘ ʙʫʢʦʚʦ-ʝʣʦʚʘ ʰʫʤʘ. ʂʘʢʦ ʧʠʦʥʝʨʩʢʠ ʚʠʜʦʚʠ ʢʦʠ ʤʦʞʘʪ ʜʘ 

ʬʦʨʤʠʨʘʘʪ ʟʘʝʜʥʠʮʠ ʩʝ ʿʘʚʫʚʘʘʪ ʮʨʥʠʦʪ ʠ ʙʝʣʠʦʪ ʙʦʨ ʠ ʤʦʜʨʘʪʘ ʩʤʨʝʢʘ. ʐʫʤʘʪʘ ʦʜ ʮʨʥ 

ʙʦʨ ʚʨʟ ʩʠʣʠʢʘʪʥʘ ʧʦʜʣʦʛʘ ʥʘʩʪʘʥʘʣʘ ʧʦ ʩʪʘʥʠʰʪʝʪʦ ʥʘ ʜʘʙʦʪ ʧʣʦʩʢʘʯ ʠ ʥʘ ʧʦʜʛʦʨʩʢʘʪʘ 

ʙʫʢʦʚʘ ʰʫʤʘ, ʜʦʜʝʢʘ ʰʫʤʘʪʘ ʦʜ ʙʝʣ ʙʦʨ ʝ ʧʠʦʥʝʨʩʢʠ ʩʪʘʜʠʫʤ ʚʦ ʟʦʥʘʪʘ ʥʘ ʛʦʨʩʢʘʪʘ ʙʫ-

ʢʦʚʘ ʰʫʤʘ. ʐʠʧʿʘʮʠʪʝ ʦʜ ʤʦʜʨʘ ʩʤʨʝʢʘ (Juniperus communis) ʩʝ ʿʘʚʫʚʘʘʪ ʢʘʢʦ ʧʠʦʥʝʨ-

ʩʢʠ ʚʠʜʦʚʠ ʚʦ ʥʘʧʫʰʪʝʥʠʪʝ ʥʠʚʠ ʠ ʧʘʩʠʰʪʘ ʚʦ ʜʘʙʦʚʠʦʪ ʠ ʙʫʢʦʚʠʦʪ ʧʦʿʘʩ ʜʦ 1500 ʤʝʪ-

ʨʠ ʚʠʩʦʯʠʥʘ.  

 

ʉʣʠʢʘ 26 ʄʝʰʘʥʠ ʰʫʤʠ ʚʦ ʜʦʣʠʥʘʪʘ ʥʘ ɹʨʝʛʘʣʥʠʮʘ ʧʦʜ ʏʝʥʛʠʥʦ ʂʘʣʝ. 
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ʉʣʠʢʘ 27 ʐʫʤʩʢʠ ʨʝʩʫʨʩʠ ʚʦ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ (ʩʧʦʨʝʜ CLC2006). 

ʇʦʢʨʘʿ ʰʫʤʠʪʝ, ʟʥʘʯʠʪʝʣʥʘ ʧʦʚʨʰʠʥʘ ʟʘʬʘ˃ʘʘʪ ʧʘʩʠʰʪʘʪʘ ʠ ʪʦʘ ʦʢʦʣʫ 18%. ʉʝ 

ʿʘʚʫʚʘʘʪ ʦʜ ʥʘʿʥʠʩʢʠʪʝ ʜʝʣʦʚʠ ʧʘ ʜʦ ʥʘʿʚʠʩʦʢʠʪʝ ʧʣʘʥʠʥʩʢʠ ʧʦʜʨʘʯʿʘ. ʇʘʩʠʰʪʘʪʘ ʩʝ ʩʦ-

ʩʪʘʚʝʥʠ ʦʜ ʨʘʟʣʠʯʥʠ ʪʨʝʚʥʠ ʟʘʝʜʥʠʮʠ ʦʜ ʨʠʜʩʢʠʪʝ ʜʦ ʧʦʚʠʩʦʢʠʪʝ ʧʣʘʥʠʥʩʢʠ ʪʝʨʝʥʠ 

(ʄʠʮʝʚʩʢʠ, 1978). ʄʝʺʫ ʥʠʚ ʠʤʘ ʠ ʥʝʢʦʠ ʝʥʜʝʤʠʯʥʠ ʚʠʜʦʚʠ ʢʘʢʦ ʰʪʦ ʝ ʨʘʨʠʪʝʪʥʘʪʘ 

Ăʤʫʚʦʣʦʚʢʘñ (Drosera Rotundifolia) ʢʦʿʘ ʛʠ Ăʟʛʨʘʙʫʚʘñ ʠʥʩʝʢʪʠʪʝ ʰʪʦ ˃ʝ ʟʘʩʪʘʥʘʪ ʥʘ ʥʝʿ-

ʟʠʥʠʦʪ ʮʚʝʪ. ʀʩʪʦ ʪʘʢʘ ʩʝ ʩʨʝ˃ʘʚʘʘʪ ʨʘʩʪʝʥʠʿʘ ʢʦʠ ʩʝ ʩʤʝʪʘʘʪ ʟʘ ʣʝʢʦʚʠʪʠ. ɺʦ ʦʜʥʦʩ ʥʘ 

ʟʘʩʪʘʧʝʥʦʩʪʘ ʥʘ ʚʝʛʝʪʘʮʠʿʘʪʘ, ʩʧʦʨʝʜ ʨʝʣʿʝʬʥʠʪʝ ʬʦʨʤʠ ˃ʝ ʩʝ ʫʚʠʜʠ ʜʝʢʘ ʚʦ ʨʘʤʥʦʪʦ 

ʜʥʦ ʧʨʝʦʚʣʘʜʫʚʘʘʪ ʦʙʨʘʙʦʪʣʠʚʠ ʧʦʚʨʰʠʥʠ, ʘ ʦʜ ʧʨʠʨʦʜʥʘʪʘ ʚʝʛʝʪʘʮʠʿʘ ʩʝ ʿʘʚʫʚʘ ʣʠʚʘʜ-

ʩʢʘʪʘ ʚʝʛʝʪʘʮʠʿʘ. ɺʦ ʙʨʘʥʦʚʠʜʥʦ ʨʠʜʝʩʪʠʪʝ ʪʝʨʝʥʠ ʩʦ ʝʟʝʨʩʢʠʪʝ ʪʝʨʘʩʠ ʛʦʣʝʤ ʜʝʣ ʦʜ ʧʦ-

ʚʨhʠʥʠʪʝ ʩʝ ʧʦʜ ʨʠʜʩʢʠ ʧʘʩʠʰʪʘ, ʘ ʧʦʤʘʣ ʜʝʣ ʩʝ ʦʙʨʘʙʦʪʝʥʠ. ʇʦʨʘʥʦ ʦʚʦʿ ʧʨʦʩʪʦʨ ʙʠʣ 

ʧʦʜ ʜʘʙʦʚʘ ʰʫʤʘ, ʛʘʙʝʨ, ʙʣʘʛʫʥ, ʧʣʦʩʢʘʯ ʠ ʮʝʨ. 

ʆʙʨʘʙʦʪʣʠʚʠʪʝ ʧʦʚʨʰʠʥʠ ʚʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʩʝ ʜʦʩʪʘ ʦʛʨʘʥʠʯʝʥʠ ʠ ʟʘʬʘ˃ʘ-

ʘʪ 13%. ʅʘ ʥʠʚ ʥʘʿʤʥʦʛʫ ʩʝ ʦʜʛʣʝʜʫʚʘʘʪ ʞʠʪʥʠ ʢʫʣʪʫʨʠ. ʄʥʦʛʫ ʛʦʣʝʤ ʧʨʦʙʣʝʤ ʧʨʝʪʩʪʘ-
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ʚʫʚʘ ʩʠʣʥʘʪʘ ʝʨʦʟʠʿʘ ʠ ʜʨʫʛʠʪʝ ʧʨʠʨʦʜʥʠ ʥʝʧʦʛʦʜʠ ʥʘ ʤʝʩʪʘ ʢʘʜʝ ʝ ʫʥʠʰʪʝʥʘ ʰʫʤʩʢʘʪʘ 

ʚʝʛʝʪʘʮʠʿʘ ʠ ʥʘʤʝʩʪʦ ʥʝʘ ʩʝ ʧʦʿʘʚʠʣʝ ʛʦʣʠʥʠ ʠ ʧʨʦʨʝʪʯʝʥʠ ʧʘʩʠʰʪʘ. ʊʦʢʤʫ ʚʦ ʪʘʢʚʠ 

ʧʨʦʩʪʦʨʠ ʩʝ ʬʦʨʤʠʨʘʥʠ ʛʦʣʝʤʠ ʜʦʣʦʚʠ, ʤʝʣʦʚʠ, ʩʚʣʝʯʠʰʪʘ ʠ ʜʨʫʛʠ ʧʦʿʘʚʠ.  

 

ʉʣʠʢʘ 28 ʇʦʢʨʠʝʥʦʩʪ ʥʘ ʟʝʤʿʠʰʪʝʪʦ ʚʦ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ ʩʧʦʨʝʜ Corine Land Cover 2006. 

 ɺʦ ʩʣʝʜʥʠʪʝ ʪʘʙʝʣʠ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʪʠʧʦʚʠʪʝ ʥʘ ʢʦʨʠʩʪʝˁʝ ʥʘ ʟʝʤʿʠʰʪʝʪʦ ʩʧʦʨʝʜ 

ʢʘʪʘʩʪʘʨʩʢʠʪʝ ʢʫʣʪʫʨʠ (ʩʦʩʪʦʿʙʘ ʦʜ 1982 ʛʦʜʠʥʘ) ʠ ʩʧʦʨʝʜ ʤʦʜʝʣʦʪ ʥʘ ʧʦʢʨʦʚʥʦʩʪ ʥʘ 

ʟʝʤʿ ʠʰʪʝʪʦ ʜʦʙʠʝʥ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʩʘʪʝʣʠʪʩʢʠ ʩʥʠʤʢʠ, CLC2006. ʉʧʦʨʝʜʙʘʪʘ ʥʘ ʧʦʜʘʪʦ-

ʮʠʪʝ ʜʘʚʘ ʠʥʪʝʨʝʩʥʠ ʩʦʛʣʝʜʫʚʘˁʘ. 
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ʊʘʙʝʣʘ 8. ʇʨʝʛʣʝʜ ʥʘ ʟʝʤʿʦʜʝʣʩʢʠʪʝ ʧʦʚʨʰʠʥʠ ʧʦ ʢʘʪʘʩʪʘʨʩʢʠ ʢʫʣʪʫʨʠ, ʧʦ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ ʚʦ 

ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ. 
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ʅʝʛʨʝʚʦ ʚʢʫʧʥʦ 366.1 31.8 126.3 524.2 757.1 473.4 221.5 1976.2 

ʇʘʥʯʘʨʝʚʦ ʚʢʫʧʥʦ 767.3 73.0 86.0 926.3 894.3 579.2 57.2 2457.0 

ʇʝʭʯʝʚʦ ʚʢʫʧʥʦ 552.4 214.4 202.3 969.1 3324.4 3840.1 158.2 8291.7 

ʈʦʙʦʚʦ ʚʢʫʧʥʦ 524,8 47,7 126,0 698.5 819.5 449.5 25.6 1993.2 

ʋʤʣʝʥʘ ʚʢʫʧʥʦ 591.8  39.1 82.4 713.3 498.4 435.0 38.0 1664.7 

ʎʨʥʠʢ ʚʢʫʧʥʦ 897.1 65.2 227.5 1189.8 1043.6 881.8 184.3 3299.5 

ʏʠʬʣʠʢ ʚʢʫʧʥʦ 301.4 52.4 88.2 442.0 258.2 116.0 78.0 894.2 

ɺʂʋʇʅʆ ʚʢʫʧʥʦ 4000.9 523,6 938.7 5463.2 7595.5 6775.0 762.8 20596.5 

%   19,4 2,5 4,6 26,5 36,9 32,9 3,7 100,0 

ʀʟʚʦʨ: ʈʝʧʫʙʣʠʯʢʘ ʛʝʦʜʝʪʩʢʘ ʫʧʨʘʚʘ. (1982): ʉʈ ʄʘʢʝʜʦʥʠʿʘ ʥʠʟ ʢʘʪʘʩʪʘʨʩʢʘ ʝʚʠʜʝʥʮʠʿʘ. ʉʢʦʧʿʝ. 

 

 ʂʘʢʦ ʰʪʦ ʩʝ ʛʣʝʜʘ ʦʜ ʛʦʨʥʠʦʪ ʧʨʝʛʣʝʜ, ʩʧʦʨʝʜ ʩʦʩʪʦʿʙʘʪʘ ʦʜ 1982 ʛʦʜʠʥʘ, ʥʘʿʛʦ-

ʣʝʤʘ ʧʦʚʨʰʠʥʘ ʚʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʟʘʬʘ˃ʘʣʝ ʧʘʩʠʰʪʘʪʘ ʠ ʪʦʘ ʜʫʨʠ 36,9% ʠʣʠ ʧʦʚʝ-

˃ʝ ʦʜ 1/3 ʦʜ ʚʢʫʧʥʘʪʘ. ʅʘ ʚʪʦʨʦ ʤʝʩʪʦ ʧʘʢ ʩʝ ʰʫʤʠʪʝ ʩʦ 32,9%. ʄʝʺʫʪʦʘ, ʩʧʦʨʝʜ ʧʦʜʘ-

ʪʦʮʠʪʝ ʦʜ 2006 ʛʦʜʠʥʘ (CLC2006), ʩʦʩʪʦʿʙʘʪʘ ʝ ʟʥʘʯʠʪʝʣʥʦ ʠʟʤʝʥʝʪʘ, ʩʦ ʜʨʘʩʪʠʯʥʦ ʥʘ-

ʤʘʣʝʥʠ ʦʙʨʘʙʦʪʣʠʚʠ ʧʦʚʨʰʠʥʠ ʠ ʧʘʩʠʰʪʘ, ʘ ʟʛʦʣʝʤʝʥʠ ʧʦʚʨʰʠʥʠ ʧʦʜ ʣʠʩʪʦʧʘʜʥʠ, ʠʛ-

ʣʦʣʠʩʥʠ ʠ ʤʝʰʘʥʠ ʰʫʤʠ. ʊʦʘ ʜʦʥʝʢʘʜʝ ʩʝ ʜʦʣʞʠ ʥʘ ʨʘʟʣʠʯʥʘʪʘ ʤʝʪʦʜʦʣʦʛʠʿʘ, ʥʦ ʠ ʥʘ 

ʧʦʩʣʝʜʠʮʠʪʝ ʦʜ ʧʨʦʮʝʩʦʪ ʥʘ ʜʝʘʛʨʘʨʠʟʘʮʠʿʘ ʠ ʜʝʧʦʧʫʣʘʮʠʿʘ ʥʘ ʩʝʣʩʢʠʪʝ ʩʨʝʜʠʥʠ.    

ʊʘʙʝʣʘ 9. ʉʪʨʫʢʪʫʨʘ ʥʘ ʢʦʨʠʩʪʝˁʝ ʥʘ ʟʝʤʿʠʰʪʝʪʦ ʚʦ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ ʩʧʦʨʝʜ 

CLC2006 ʤʦʜʝʣʦʪ.   

CLC ʢʦʜ Tʠʧ P km
2 

P% 

2 ʫʨʙʘʥʘ ʧʦʚʨʰʠʥʘ 1.12 0.54 

12 ʦʙʨʘʙʦʪʣʠʚʦ ʟʝʤʿʠʰʪʝ 10.92 5.24 

16 ʦʚʦʰʪʘʨʥʠʮʠ 1.11 0.53 

18 ʧʘʩʠʰʪʘ 19.07 9.15 

20 ʭʝʪʝʨʦʛʝʥʠ ʧʦʚʨʰʠʥʠ 16.51 7.92 

21 ʤʝʰʘʥʠ ʧʦʚʨʰʠʥʠ 30.99 14.86 

23 ʣʠʩʪʦʧʘʜʥʠ ʰʫʤʠ 42.83 20.54 

24 ʯʝʪʠʥʘʨʩʢʠ ʰʫʤʠ 28.93 13.88 

25 ʤʝʰʘʥʠ ʰʫʤʠ 20.18 9.68 

26 ʧʨʠʨʦʜʥʠ ʧʘʩʠʰʪʘ 17.48 8.38 

29 ʪʨʘʥʟʠʪʥʠ ʰʫʤʠ 19.35 9.28 
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3.6. ʇʦʯʚʝʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʨʠʨʦʜʥʠʪʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʫʩʣʦʚʠʣʝ ʧʦʿʘʚʘ ʠ ʟʘʩʪʘʧʝʥʦʩʪ ʥʘ ʧʦʚʝ˃ʝ ʧʦʯʚʝʥʠ 

ʪʠʧʦʚʠ ʚʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ. ʉʧʦʨʝʜ ʜʝʪʘʣʥʘʪʘ ʧʦʯʚʝʥʘ ʢʘʨʪʘ ʥʘ ʄʘʣʝʰ ʠ ʇʠʿʘʥʝʮ 

(ʌʠʣʠʧʦʚʩʢʠ ʠ ʜʨ. 1985), ʥʘʿʨʘʩʧʨʦʩʪʨʘʥʝʪʠ ʧʦʯʚʠ ʚʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʩʝ ʨʘʥʢʝʨʠʪʝ 

ʢʦʠ ʟʘʬʘ˃ʘʘʪ ʜʫʨʠ 33%. ʊʠʝ ʩʝ ʿʘʚʫʚʘʘʪ ʥʘ ʧʦʚʠʩʦʢʠʪʝ ʜʝʣʦʚʠ ʥʘ ɺʣʘʠʥʘ ʠ ʄʘʣʝʰʝʚʩʢʠ 

ʇʣʘʥʠʥʠ ʠ ʛʣʘʚʥʦ ʩʝ ʧʦʜ ʧʘʩʠʰʥʘ ʚʝʛʝʪʘʮʠʿʘ. ʆʙʠʯʥʦ ʩʝ ʧʣʠʪʢʠ, ʯʝʩʪʦ ʝʨʦʜʠʨʘʥʠ ʠ ʩʦ 

ʥʝ ʤʥʦʛʫ ʛʦʣʝʤʘ ʢʦʣʠʯʠʥʘ ʥʘ ʭʫʤʫʩ. ʂʘʤʙʠʩʦʣʠʪʝ ʠʣʠ ʢʘʬʝʘʚʠʪʝ ʰʫʤʩʢʠ ʧʦʯʚʠ ʟʘʬʘ-

˃ʘʘʪ ʦʢʦʣʫ 35% ʦʜ ʦʧʰʪʠʥʘʪʘ ʠ ʛʣʘʚʥʦ ʩʝ ʨʘʩʧʨʦʩʪʨʘʥʝʪʠ ʚʦ ʛʫʩʪʠʪʝ ʰʫʤʦʚʠʪʠ ʧʣʘ-

ʥʠʥʩʢʠ ʧʦʜʨʘʯʿ ʘ. ʉʦʜʞʘʪ ʟʥʘʯʠʪʝʣʥʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʦʨʛʘʥʩʢʘ ʤʘʪʝʨʠʿʘ (ʭʫʤʫʩ) ʥʘʩʪʘ-

ʥʘʪ ʩʦ ʨʘʩʧʘ̋ʘˁʝ ʥʘ ʜʝʣʦʚʠ ʦʜ ʜʨʚʝʥʝʩʪʠʪʝ ʚʠʜʦʚʠ. ɿʥʘʯʘʿʥʦ ʝ ʜʘ ʩʝ ʥʘʧʦʤʝʥʝ ʜʝʢʘ ʧʦ-

ʚʨhʠʥʘʪʘ ʧʦʜ ʩʣʘʙʦ ʨʘʟʚʠʝʥʠ ʧʦʯʚʠ, ʨʝʛʦʩʦʣʠ ʠ ʣʠʪʦʩʦʣʠ ʝ ʨʝʣʘʪʠʚʥʦ ʛʦʣʝʤʘ ʠ ʠʟʥʝʩʫ-

ʚʘ ʦʢʦʣʫ 12%. ʅʠʚʥʦʪʦ ʩʦʟʜʘʚʘˁʝ ʝ ʧʦʩʣʝʜʠʮʘ ʥʘ ʧʨʝʪʝʨʘʥʘʪʘ ʝʨʦʟʠʿʘ, ʘ ʝʨʦʜʠʨʘʥʠʦʪ 

ʤʘʪʝʨʠʿʘʣ ʩʝ ʪʘʣʦʞʠ ʚʦ ʧʦʜʥʦʞʿʝʪʦ ʠ ʯʝʩʪʦ ʚʨʟ ʥʝʛʦ ʩʝ ʬʦʨʤʠʨʘʘʪ ʢʦʣʫʚʠʿʘʣʥʠ ʧʦʯʚʠ. 

ɺʦ ʦʙʨʘʙʦʪʣʠʚʠʪʝ ʧʦʚʨʰʠʥʠ ʜʦʤʠʥʠʨʘʘʪ ʥʝʰʪʦ ʧʦʧʣʦʜʥʠ ʧʦʯʚʠ ʠ ʪʦʘ ʚʝʨʪʠʩʦʣʠ, ʣʫ-

ʚʠʩʦʣʠ ʠ ʬʣʫʚʠʩʦʣʠ. ʊʠʝ ʩʝ ʧʦʛʦʜʥʠ ʟʘ ʦʜʛʣʝʜʫʚʘˁʝ ʥʘ ʞʠʪʥʠ ʢʫʣʪʫʨʠ, ʦʚʦʰʪʘʨʥʠʮʠ, 

ʥʠʚʩʢʠ ʠ ʛʨʘʜʠʥʘʨʩʢʠ ʢʫʣʪʫʨʠ. ʆʜ ʧʨʝʜʭʦʜʥʦ ʥʘʚʝʜʝʥʦʪʦ ʧʨʦʠʟʣʝʛʫʚʘ ʜʝʢʘ ʦʧʰʪʠʥʘʪʘ 

ʇʝʭʯʝʚʦ ʨʘʩʧʦʣʘʛʘ ʩʦ ʧʦʢʚʘʣʠʪʝʪʥʠ ʧʦʯʚʠ ʚʦ ʰʫʤʩʢʠʪʝ, ʦʩʦʙʝʥʦ ʦʩʦʿʥʠ ʪʝʨʝʥʠ, ʜʦʜʝʢʘ 

ʦʩʪʘʥʘʪʠʪʝ ʧʦʜʨʘʯʿʘ ʠʤʘʘʪ ʜʝʛʨʘʜʠʨʘʥʠ, ʝʨʦʜʠʨʘʥʠ, ʜʝʣʫʤʥʦ ʦʜʥʝʩʝʥʠ ʠʣʠ ʟʥʘʯʠʪʝʣʥʦ 

ʦʩʠʨʦʤʘʰʝʥʠ ʧʦʯʚʠ. ʉʦ ʦʜʨʝʜʝʥʠ ʧʨʝʚʝʥʪʠʚʥʠ ʤʝʨʢʠ ʙʠ ʤʦʞʝʣʦ ʜʘ ʩʝ ʟʘʧʨʝ ʧʨʦʮʝʩʦʪ 

ʥʘ ʦʩʠʨʦʤʘʰʫʚʘˁʝ ʥʘ ʧʦʯʚʠʪʝ ʧʘ ʜʫʨʠ ʠ ʜʘ ʜʦʿʜʝ ʜʦ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʥʠʚʥʠʦʪ ʢʚʘʣʠʪʝʪ.  

ʊʘʙʝʣʘ 10. ʉʪʨʫʢʪʫʨʘ ʥʘ ʧʦʯʚʠʪʝ ʚʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ, ʩʧʦʨʝʜ ʧʦʚʨʰʠʥʘʪʘ. 

ʇʦʯʚʝʥ ʪʠʧ 
ʇʦʚʨʰʠʥʘ 

ʇʦʚ. km
2
 ʇʦʚ. % 

ʈʘʥʢʝʨʠ 69.05 33.12 

ʂʘʤʙʠʩʦʣʠ 48.62 23.32 

ʍʨʦʤʠʯʝʥ ʢʘʤʙʠʩʦʣ 20.80 9.98 

ʈʘʥʢʝʨ+ʨʝʛʦʩʦʣ+ʣʠʪʦʩʦʣ 19.86 9.53 

ʍʨʦʤʠʯʝʥ ʢʘʤʙʠʩʦʣ+ʨʝʛʦʩʦʣ 15.50 7.43 

ʈʝʛʦʩʦʣʠ 12.71 6.09 

ɺʝʨʪʠʩʦʣʠ 10.48 5.02 

ʃʫʚʠʩʦʣʠ 3.51 1.68 

ʌʣʫʚʠʩʦʣ 2.88 1.38 

ʈʘʥʢʝʨ+ʨʝʛʦʩʦʣ 2.64 1.27 

ʂʦʣʫʚʠʿʘʣʥʠ 2.39 1.14 

ɼʨʫʛʠ 0.07 0.03 

ɺʢʫʧʥʦ 208.50 100.00 
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ʉʣʠʢʘ 29 ʂʦʣʫʚʠʿʘʣʥʠ ʧʦʯʚʠ ʩʦ ʜʦʩʪʘ ʢʨʫʧʝʥ ʨʘʩʧʘʜʠʥʩʢʠ ʤʘʪʝʨʠʿʘʣ ʢʘʿ ʤʝʩʥʦʩʪʘ ʈʘʚʥʘ ʅʠʚʘ. 

ʇʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʠʪʝ ʧʨʠʨʦʜʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʤʘʘʪ ʛʦʣʝʤʦ ʟʥʘʯʝˁʝ ʟʘ  ʨʘʩ-

ʧʦʨʝʜʦʪ ʥʘ ʧʦʯʚʠʪʝ ʠ ʧʝʜʦʛʝʥʝʟʘʪʘ. ɺʦ ʨʘʤʥʠʯʘʨʩʢʠʪʝ ʠ ʧʘʜʠʥʩʢʠʪʝ ʪʝʨʝʥʠ ʚʝʛʝʪʘʮʠʿʘ-

ʪʘ ʝ ʩʦʩʝʤʘ ʫʥʠʰʪʝʥʘ, ʘ ʩʣʠʯʥʦ ʝ ʠ ʚʦ ʙʨʘʥʦʚʠʜʥʦ-ʨʠʜʩʢʠʪʝ ʪʝʨʝʥʠ. ʇʦʨʘʜʠ ʪʠʝ ʝʣʝ-

ʤʝʥʪʠ, ʪʠʧʠʯʥʠʪʝ ʮʠʤʝʪʥʠ ʰʫʤʩʢʠ ʧʦʯʚʠ ʩʝ ʦʙʨʘʟʫʚʘʥʠ ʧʦʜ ʘʩʦʮʠʿʘʪʘ ʥʘ ʙʣʘʛʫʥ ʠ ʙʝʣ 

ʛʘʙʝʨ, ʧʣʦʩʢʘʯ ʠ ʮʝʨ, ʢʘʢʦ ʠ ʧʦʜ ʧʘʩʠʰʪʘʪʘ ʚʦ ʟʦʥʘʪʘ ʧʦʜ 1000 ʤʝʪʨʠ. ʃʝʩʠʚʠʨʘʥʠʪʝ 

ʧʦʯʚʠ (ʢʘʢʦ ʠ ʮʠʤʝʪʥʠʪʝ ʣʝʩʠʚʠʨʘʥʠ ʧʦʯʚʠ) ʩʝ ʦʙʨʘʟʫʚʘʥʠ ʧʦʜ ʘʩʦʮʠʿʘʮʠʿʘ ʥʘ ʜʘʙ 

ʧʣʦʩʢʘʯ-ʮʝʨ, ʧʦʤʘʣʢʫ ʧʦʜ ʜʘʙ-ʛʦʨʫʥ ʠ ʮʨʥ ʿʘʩʝʥ, ʢʘʢʦ ʠ ʧʦʜ ʧʠʦʥʝʨʩʢʠ ʚʠʜʦʚʠ (ʩʤʨʝʢʘ, 

ʮʨʥ ʙʦʨ). ʅʘʿʥʠʩʢʠʪʝ ʧʦʚʨʰʠʥʠ ʦʜ ʨʝʥʜʟʠʥʠʪʝ ʩʝ ʠʣʠ ʙʠʣʝ ʧʦʜ ʘʩʦʮʠʿʘʮʠʿʘ ʥʘ ʙʣʘʛʫʥ ʠ 

ʙʝʣ ʛʘʙʝʨ, ʘ ʧʦʚʠʩʦʢʠʪʝ ʧʦʚʨʰʠʥʠ ʧʦ ʙʣʘʛʫʥ ʠ ʮʨʥ ʛʘʙʝʨ, ʧʣʦʩʢʘʯ ʠ ʮʝʨ. ʂʘʬʝʘʮʠʪʝ 

ʰʫʤʩʢʠ ʧʦʯʚʠ ʩʝ ʦʙʨʘʟʫʚʘʥʠ ʧʨʝʪʝʞʥʦ ʧʦʜ ʚʣʠʿʘʥʠʝ ʥʘ ʧʦʜʛʦʨʩʢʪʘ ʠ ʛʦʨʩʢʘʪʘ ʙʫʢʦʚʘ 

ʚʝʛʝʪʘʮʠʿʘ. ʇʦʤʘʣ ʜʝʣ ʝ ʠ ʧʦʜ ʜʘʙʦʚʘ ʚʝʛʝʪʘʮʠʿʘ ʦʜ ʥʘʿʚʠʩʦʢʠʦʪ ʧʦʿʘʩ ʠʣʠ ʧʦʜ ʧʘʩʠʰʪʘ 

ʠ ʧʠʦʥʝʨʩʢʠ ʰʫʤʠ ʠ ʰʠʙʿʘʮʠ. ʈʘʥʢʝʨʠʪʝ ʩʝ ʦʙʨʘʟʫʚʘʥʠ ʛʣʘʚʥʦ ʧʦʜ ʚʣʠʿʘʥʠʝ ʥʘ ʧʣʘʥʠʥ-

ʩʢʘʪʘ ʧʘʩʠʰʥʘ ʚʝʛʝʪʘʮʠʿʘ, ʧʦʤʘʣʢʫ ʧʦʜ ʨʠʜʩʢʘ ʧʘʩʠʰʥʘ ʚʝʛʝʪʘʮʠʿʘ ʠ ʥʘʿʤʘʣʢʫ ʧʦʜ ʰʫ-

ʤʠ, ʚʨʠʰʪʠʥʠ, ʧʘʧʨʘʜʥʠʮʠ ʠ ʩʤʨʝʢʠ. ʃʠʪʦʩʦʣʠʪʝ ʢʦʠ ʩʝ ʤʦʰʥʝ ʝʨʦʜʠʨʘʥʠ ʩʝ ʧʦʜ ʬʨʘʛ-

ʤʝʥʪʠʨʘʥʠ ʧʘʩʠʰʪʘ ʠ ʧʠʦʥʝʨʩʢʠ ʚʠʜʦʚʠ (ʩʤʨʝʢʘ, ʮʨʥ ʙʦʨ), ʘ ʤʘʣʢʫ ʧʦʜ ʜʝʛʨʘʜʠʨʘʥʠ 

ʰʫʤʠ. ʈʝʛʦʩʦʣʠʪʝ ʩʝ ʥʘʿʤʥʦʛʫ ʧʦʜ ʨʠʜʩʢʠ ʧʘʩʠʰʪʘ ʠ ʧʠʦʥʝʨʩʢʠ ʚʠʜʦʚʠ, ʘ ʧʦʤʘʣʢʫ ʠ 

ʧʦʜ ʜʝʛʨʘʜʠʨʘʥʠ ʰʫʤʠ (ʙʣʘʛʫʥ ʠ ʙʝʣ ʛʘʙʝʨ, ʧʣʦʩʢʘʯ ʠ ʮʝʨ). ɺʦ ʨʘʤʥʦʪʦ ʜʥʦ ʛʣʘʚʥʘ ʫʣʦ-

ʛʘ ʧʨʠ ʦʙʨʘʟʫʚʘˁʝ ʥʘ ʤʦʯʫʨʣʠʚʦ ʛʣʝʿʥʠʪʝ ʧʦʯʚʠ ʠ ʥʘ ʦʛʝʣʝʝʥʠ ʘʣʫʚʠʿʘʣʥʠ ʧʦʯʚʠ ʠ ʧʨʠ-

ʧʘ̋ʘ ʥʘ ʩʧʦʤʝʥʘʪʘʪʘ ʣʠʚʘʜʩʢʘ ʚʝʛʝʪʘʮʠʿʘ. ʉʤʦʣʥʠʮʠʪʝ ʠ ʢʦʣʫʚʠʿʘʣʥʠʪʝ ʧʦʯʚʠ ʜʝʥʝʩ 

ʛʣʘʚʥʦ ʩʝ ʦʙʨʘʙʦʪʫʚʘʘʪ, ʥʦ ʠ ʪʠʝ ʚʦ ʤʠʥʘʪʦʪʦ ʙʠʣʝ ʧʦʜ ʜʘʙʦʚʘ ʚʝʛʝʪʘʮʠʿa ʦʜ ʥʘʿʥʠʩʢʠʪʝ 

ʧʦʿʘʩʠ.   
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ʉʣʠʢʘ 30 ʇʦʯʚʝʥʘ ʢʘʨʪʘ ʥʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ (ʩʧʦʨʝʜ ʢʣʘʩʠʬʠʢʘʮʠʿʘʪʘ ʥʘ FAO). 

ɿʘʝʜʥʠʯʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʦʯʚʠʪʝ ʦʜ ʧʣʘʥʠʥʩʢʠʪʝ ʪʝʨʝʥʠ. ɺʦ ʧʣʘʥʠʥ-

ʩʢʠʪʝ ʪʝʨʝʥʠ ʚʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʩʝ ʿʘʚʫʚʘʘʪ: ʣʠʪʦʩʦʣʠ, ʜʝʣ ʦʜ ʨʝʛʨʦʩʦʣʠʪʝ, ʨʘʥʢʝ-

ʨʠ, ʢʘʬʝʘʚʠ ʰʫʤʩʢʠ ʧʦʯʚʠ, ʢʘʢʦ ʠ ʜʝʣ ʦʜ ʣʝʩʠʚʠʨʘʥʠʪʝ ʧʦʯʚʠ, ʙʠʜʝʿ˃ʠ ʛʠ ʠʤʘ ʠ ʚʦ ʙʨʘ-

ʥʦʚʠʜʥʦ- ʨʠʜʩʢʠʪʝ ʪʝʨʝʥʠ. ʆʙʨʘʟʫʚʘˁʝʪʦ ʥʘ ʦʚʠʝ ʧʦʯʚʠ ʝ ʚʦ ʪʝʩʥʘ ʚʨʩʢʘ ʩʦ ʩʫʙʩʪʨʘʪʦʪ, 

ʨʝʣʿʝʬʦʪ, ʢʣʠʤʘʪʩʢʦ-ʚʝʛʝʪʘʮʠʩʢʠʪʝ ʫʩʣʦʚʠ ʠ ʩʪʝʧʝʥʦʪ ʥʘ ʝʨʦʜʠʨʘʥʦʩʪ. ʇʦʯʚʠʪʝ ʦʜ ʦʚʠʝ 

ʪʝʨʝʥʠ ʧʦʢʘʞʫʚʘʘʪ ʠ ʥʝʢʦʠ ʟʘʝʜʥʠʯʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʦʘ ʩʝ: ʤʦʰʥʝ ʠʟʨʘʟʝʥʠ ʝʨʦʟʠʚ-

ʥʠ ʧʨʦʮʝʩʠ (ʧʦʿʘʚʠ ʥʘ ʣʠʪʦʩʦʣʠ, ʨʝʛʦʩʦʣʠ ʠ ʧʦʧʣʠʪʦʢ ʩʦʣʫʤ); ʧʦʩʣʘʙʦ ʭʝʤʠʩʢʦ ʨʘʩʧʘ-

ʺʘˁʝ, ʘ ʚʦ ʚʨʩʢʘ ʩʦ ʪʦʘ ʧʣʠʪʢʦʩʪʘ ʥʘ ʩʦʣʫʤʦʪ ʚʨʟ ʥʝʢʦʠ ʩʫʧʩʪʨʘʪʠ, ʰʪʦ ʥʝ ʜʘʚʘʘʪ ʜʣʘ-

ʙʦʢ ʨʝʛʦʣʠʪ ʠ ʩʣʘʙʘ ʩʦʜʨʞʠʥʘ ʥʘ ʛʣʠʥʘ; ʙʝʩʢʘʨʙʦʥʘʪʥʦʩʪ ʠ ʤʦʰʥʝ ʠʟʨʘʟʝʥʘ ʘʮʠʜʠʬʠʢʘ-

ʮʠʿʘ (ʧʦʩʠʣʥʦ ʚʦ ʧʦʯʚʠʪʝ  ʚʨʟ ʢʠʩʝʣʠ ʦʪʢʦʣʢʫ ʚʦ ʦʥʠʝ ʚʨʟ ʙʘʟʠʯʥʠ ʢʘʨʧʠ); ʦʪʩʫʪʥʦʩʪ 

ʠʣʠ ʤʥʦʛʫ ʩʣʘʙʘ ʪʝʢʩʪʫʨʥʘ ʜʠʬʝʨʝʥʮʠʨʘʥʦʩʪ ʥʘ ʩʦʣʫʤʦʪ (ʠʩʢʣʫʯʦʢ ʧʨʘʚʘʪ ʩʘʤʦ ʣʝʩʠ-

ʚʠʨʘʥʠʪʝ ʧʦʯʚʠ ); ʿʘʩʥʦ ʠʟʨʘʟʝʥʦ ʤʝʥʫʚʘˁʝ ʥʘ ʩʚʦʿʩʪʚʘʪʘ ʥʘ ʧʦʯʚʠʪʝ ʠ ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ 

ʥʝʢʦʠ ʧʨʦʮʝʩʠ ʩʦ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʥʘʜʤʦʨʩʢʘʪʘ ʚʠʩʦʯʠʥʘ; ʘʿʩʥʦ ʠʟʨʘʟʝʥʘ ʟʘʚʠʩʥʦʩʪ ʥʘ 

ʩʚʦʿʩʚʘʪʘ ʥʘ ʧʦʯʚʠʪʝ ʦʜ ʩʫʙʩʪʨʘʪʦʪ: ʚʨʟ ʢʠʩʝʣʠ ʢʘʨʧʠ ʧʦʯʚʠʪʝ ʩʦʜʨʞʘʪ ʧʦʤʘʣʢʫ ʛʣʠʥʘ, 
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ʧʦʢʠʩʝʣʠ ʩʝ ʠ ʧʦʩʣʘʙʦ ʪʝʢʩʪʫʨʥʦ ʜʠʬʝʨʝʥʮʠʨʘʥʠ. ʉʧʨʦʪʠʚʥʦ ʝ ʚʦ ʧʦʯʚʠʪʝ ʚʨʟ ʙʘʟʠʯʥʠ 

ʢʘʨʧʠ;   

ɿʘʝʜʥʠʯʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʦʯʚʠʪʝ ʦʜ ʙʨʘʥʦʚʠʜʥʦ ï ʨʠʜʩʢʠʪʝ  ʪʝʨʝʥʠ ʠ 

ʝʟʝʨʩʢʠʪʝ ʪʝʨʘʩʠ. ʅʘ ʚʘʢʚʠ ʪʝʨʝʥʠ ʩʝ ʿʘʚʫʚʘʘʪ: ʨʝʛʦʩʦʣʠ, ʨʝʥʜʟʠʥʠ, ʩʤʦʣʥʠʮʠ, ʮʠʤʝʪ-

ʥʠ ʰʫʤʩʢʠ ʧʦʯʚʠ ʠ ʜʝʣ ʦʜ ʣʝʩʠʚʠʨʘʥʠ ʧʦʯʚʠ. ʇʦʿʘʚʘʪʘ ʥʘ ʦʚʠʝ ʧʦʯʚʠ ʝ ʚʦ ʪʝʩʥʘ ʚʨʩʢʘ 

ʩʦ ʩʫʧʩʪʨʘʪʦʪ, ʨʝʣʿʝʬʦʪ, ʢʣʠʤʘʪʩʢʦ-ʚʝʛʝʪʘʮʠʩʢʠʪʝ ʫʩʣʦʚʠ ʠ ʩʪʝʧʝʥʦʪ ʥʘ ʝʨʦʜʠʨʘʥʦʩʪʘ. 

ʇʦʯʚʠʪʝ ʥʘ ʚʘʢʚʠ ʪʝʨʝʥʠ ʠʤʘʘʪ ʥʝʢʦʠ ʟʘʝʜʥʠʯʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʤʦʰʥʝ ʠʟʨʘʟʝʥʘ ʝʨʦ-

ʟʠʿʘ (ʧʦʿʘʚʘ ʥʘ ʨʝʛʦʩʦʣʠ ʠ ʝʨʦʟʠʿʘ ʥʘ ʭʦʨʠʟʦʥʪʦʪ ɸ ʠʣʠ ʜʝʣ ʦʜ ʥʝʛʦ; ʦʪʩʫʩʪʚʦ ʥʘ ʢʦʤ-

ʧʘʢʪʥʠ ʢʘʨʧʠ ʢʘʢʦ ʩʫʧʩʪʨʘʪ ʠ ʧʝʜʦʛʝʥʝʟʘ ʚʨʟ ʢʣʘʩʪʠʯʥʠ ʩʝʜʠʤʝʥʪʠ, ʧʦʨʘʜʠ  ʰʪʦ ʩʦʣʫ-

ʤʦʪ ʠ ʬʠʟʠʦʣʦʰʢʠ ʘʢʪʠʚʥʠʦʪ ʧʨʦʬʠʣ ʩʝ ʜʣʘʙʦʢʠ; ʧʦʛʦʣʝʤʦ ʙʦʛʘʪʩʚʦ ʥʘ ʛʣʠʥʘ ʢʦʝ ʧʨʦ-

ʠʟʣʝʛʫʚʘ ʦʜ ʩʫʧʩʪʨʘʪʦʪ ʠʣʠ ʘʨʛʠʣʦʩʠʥʪʝʟʘʪʘ ʚʦ ʩʘʤʠʦʪ ʧʨʦʬʠʣ; ʙʦʛʘʪʩʪʚʦ ʥʘ ʛʣʠʥʘ ʩʦ 

ʤʦʥʪʤʦʨʠʦʥʠʪ ʚʦ ʥʝʢʦʠ  ʧʦʯʚʠ (ʩʤʦʣʥʠʮʘ, ʚʝʨʪʠʯʥʠ ʮʠʤʝʪʥʠ ʧʦʯʚʠ) ʰʪʦ ʧʨʦʠʟʣʝʛʫʚʘ 

ʛʣʘʚʥʦ ʦʜ ʩʫʧʩʪʨʘʪʦʪ ʠ ʜʝʣʫʤʥʦ ʦʜ ʧʝʜʦʛʝʥʝʟʘʪʘ, ʘ ʚʦ ʚʨʩʢʘ ʩʦ ʪʦʘ ʠ ʚʣʦʰʫʚʘˁʝ ʥʘ ʬʠ-

ʟʠʯʢʠʪʝ ʩʚʦʿʩʪʚʘ ʥʘ ʧʦʯʚʠʪʝ; ʧʦʿʘʚʘ ʥʘ ʪʝʢʩʪʫʨʥʘ ʜʠʬʝʨʝʥʮʠʨʘʥʦʩʪ ʥʘ ʥʝʢʦʠ ʧʦʯʚʠ (ʮʠ-

ʤʝʪʥʠ ʰʫʤʩʢʠ ʧʦʯʚʠ, ʣʝʩʠʚʠʨʘʥʠ ʧʦʯʚʠ), ʘ ʚʦ ʚʨʩʢʘ ʩʦ ʪʦʘ ʚʣʦʰʫʚʘˁʝ ʥʘ ʬʠʟʠʯʢʠʪʝ 

ʩʚʦʿʩʪʚʘ; ʧʦʛʦʣʝʤʦ ʫʯʝʩʪʚʦ ʥʘ ʩʠʣʠʢʘʪʥʦ-ʢʘʨʙʦʥʘʪʝʥ ʩʫʧʩʪʨʘʪ ʚʦ ʧʝʜʦʛʝʥʝʟʘʪʘ ʚʦ ʩʧʦ-

ʨʝʜʙʘ ʩʦ ʩʫʧʩʪʨʘʪʦʪ ʥʘ ʧʣʘʥʠʥʩʢʠʪʝ ʪʝʨʝʥʠ; ʨʝʣʘʪʠʚʥʘ ʩʫʚʦʩʪ ʥʘ ʧʦʯʚʠʪʝ (ʢʦʿʘ ʝ ʧʦʤʘ-

ʣʘ ʥʘ ʝʟʝʨʩʢʠʪʝ ʪʝʨʘʩʠ), ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ ʥʝʜʦʚʦʣʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚʨʥʝʞʠ, ʦʜ ʧʦʚʨ-

ʰʠʥʩʢʦʪʦ ʪʝʯʝˁʝ ʠ ʦʜ ʤʥʦʛʫ ʜʣʘʙʦʢʠʪʝ ʧʦʜʟʝʤʥʠ ʚʦʜʠ; ʥʝʜʦʚʦʣʥʦ ʢʦʣʠʯʝʩʪʚʦ ʭʫʤʫʩ ʠ 

ʭʨʘʥʣʠʚʠ ʤʘʪʝʨʠʠ; ʨʝʣʘʪʠʚʥʦ ʜʦʙʨʠ ʭʝʤʠʩʢʠ ʩʚʦʿʩʪʚʘ (ʠʩʢʣʫʯʦʢ ʧʨʘʚʘʪ ʩʠʣʥʘʪʘ ʢʘʨʙʦ-

ʥʘʪʥʦʩʪ ʥʘ ʨʝʥʜʟʠʥʠʪʝ ʠ ʢʠʩʝʣʦʩʪʘ ʥʘ ʣʝʩʠʚʠʨʘʥʠʪʝ ʧʦʯʚʠ. 

ɿʘʝʜʥʠʯʢʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʦʯʚʠʪʝ ʦʜ ʧʘʜʠʥʩʢʠʪʝ ʪʝʨʝʥʠ. ʇʘʜʠʥʩʢʠ-

ʪʝ ʪʝʨʝʥʠ ʚʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʩʝ ʧʦʢʨʠʝʥʠ ʩʦ ʢʦʣʫʚʠʿʘʣʥʠ ʧʦʯʚʠ ʢʦʠ ʛʠ ʠʤʘʘʪ ʩʣʝʜ-

ʥʠʪʝ ʧʦʚʘʞʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʭʦʨʠʟʦʥʪʘʣʥʘ ʠ ʚʝʨʪʠʢʘʣʥʘ (ʧʦ ʜʣʘʙʦʯʠʥʘ ʥʘ ʧʨʦʬʠʣʦʪ) 

ʭʝʪʝʨʦʛʝʥʦʩʪ ʚʦ ʤʝʭʘʥʠʯʢʠʦʪ ʠ ʤʠʥʝʨʦʣʦʰʢʦ-ʧʝʪʨʦʛʨʘʬʩʢʠʦʪ ʩʦʩʪʘʚ; ʤʘʣʘ ʩʦʜʨʞʠʥʘ 

ʥʘ ʛʣʠʥʘ, ʦʮʝʜʥʦʩʪ, ʩʫʚʦʩʪ, ʜʦʙʨʘ ʘʝʨʠʨʘʥʦʩʪ; ʩʣʘʙʘ ʭʫʤʫʩʥʦʩʪ, ʥʝʜʦʚʦʣʥʘ ʩʪʘʙʠʣʥʦʩʪ 

ʥʘ ʘʛʨʝʛʘʪʠʪʝ; ʜʦʙʨʠ ʭʝʤʠʩʢʠ ʩʚʦʿʩʪʚʘ ʩʦ ʥʝʜʦʚʦʣʥʘ ʩʦʜʨʞʠʥʘ ʥʘ ʭʨʘʥʣʠʚʠ ʤʘʪʝʨʠʠ; 

ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʧʦʬʠʥʠʪʝ ʯʝʩʪʠʯʢʠ ʩʦ ʩʧʫʰʪʘˁʝ ʢʦʥ ʧʦʥʠʩʢʠʪʝ ʜʝʣʦʚʠ ʦʜ ʢʦʥʫʩʠʪʝ; 

ʢʨʘʪʢʦʪʨʘʿʥʦʩʪ ʥʘ ʧʝʜʦʛʝʥʝʟʘʪʘ (ʤʣʘʜʦʩʪ ʥʘ ʧʦʯʚʠʪʝ); ʥʝʨʝʛʫʣʠʨʘʥʦʩʪ ʥʘ ʚʦʜʥʠʦʪ ʨʝ-

ʞʠʤ (ʧʦʧʣʘʚʠ ʠ ʥʘʥʝʩʫʚʘˁʝ ʥʘ ʛʨʫʙ ʤʘʪʝʨʠʿʘʣ). 

ɿʘʝʜʥʠʯʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʦʯʚʠʪʝ ʦʜ ʨʘʤʥʠʯʘʨʩʢʠʪʝ ʪʝʨʝʥʠ. ʇʦʢʨʘʿ 

ʢʦʨʠʪʦʪʦ ʥʘ ɾʝʣʝʚʠʮʘ ʠ ɹʨʝʛʘʣʥʠʮʘ ʩʝ ʿʘʚʫʚʘʘʪ ʘʣʫʚʠʿʘʣʥʠ ʧʦʯʚʠ ʩʦ ʨʘʟʣʠʯʝʥ ʩʪʝʧʝʥ 

ʥʘ ʦʛʣʝʝʥʦʩʪ ʜʣʘʙʦʢʦ ʚʦ ʧʨʦʬʠʣʦʪ ʠ ʤʦʯʫʨʣʠʚʦ-ʛʣʝʿʥʠ ʧʦʯʚʠ. ʅʠʚʥʠʪʝ ʛʣʘʚʥʠ ʢʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʩʝ: ʧʦʿʘʚʘ ʥʘ ʥʝʟʘʩʦʣʝʥʠ ʧʦʜʟʝʤʥʠ ʚʦʜʠ ʥʘ ʨʘʟʣʠʯʥʘ ʜʣʘʙʦʯʠʥʘ; ʧʦʿʘʚʘ ʥʘ ʬʠ-

ʟʠʦʣʦʰʢʠ ʜʣʘʙʦʢ ʧʨʦʬʠʣ; ʦʛʣʝʿʫʚʘˁʝ ʚʦ ʜʦʣʥʠʦʪ ʜʝʣ; ʟʥʘʯʠʪʝʣʥʦ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʩʢʘ 

ʤʘʪʝʨʠʿʘ (ʦʩʦʙʝʥʦ ʚʦ ʤʦʯʫʨʣʠʚʦ-ʛʣʝʿʥʠʪʝ ʧʦʯʚʠ, ʢʘʜʝ ʰʪʦ ʪʘʘ ʝ ʦʜ ʭʠʜʨʦʤʦʨʬʥʦ ʧʦʪʝʢ-

ʣʦ); ʧʦʿʘʚʘ ʥʘ ʥʝʨʝʛʫʣʠʨʘʥ ʚʦʜʝʥ ʨʝʞʠʤ (ʧʦʧʣʘʚʠ, ʨʝʛʝʥʝʨʠʨʘˁʝ ʥʘ ʧʣʦʜʥʦʩʪʘ ʩʦ ʥʘʥʝ-

ʩʫʚʘˁʝ ʬʠʥ ʪʘʣʦʛ); ʦʪʩʫʩʪʚʦ ʥʘ ʪʝʢʩʪʫʨʥʘ ʜʠʬʝʨʝʥʮʠʨʘʥʦʩʪ ʥʘ ʧʨʦʬʠʣʦʪ; ʧʦʚʦʣʥʠ ʬʠ-

ʟʠʯʢʠ ʠ ʭʝʤʠʩʢʠ ʩʚʦʿʩʪʚʘ. 
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7. ʇʆʊɽʅʎʀɱɸʃʅʀ ʇʈʀʈʆɼʅʀ ʅɽʇʆɻʆɼʀ ʅɸ ʇʆɼʈɸʏɱɽʊʆ ʅɸ 
ʆʇʐʊʀʅATA  ʇɽʍʏɽɺʆ 

ɻʦʣʝʤ ʜʝʣ ʦʜ ʧʨʠʨʦʜʥʠʪʝ ʨʝʩʫʨʩʠ ʩʦ ʢʦʠ ʥʝʢʦʛʘʰ ʨʘʩʧʦʣʘʛʘʣa ʪʝʨʠʪʦʨʠjʘʪʘ ʥʘ 

ʦʧhʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʜʝʥʝʩ ʩʝ ʜʝʣʫʤʥʦ, ʘ ʥʝʢʘʜʝ ʜʫʨʠ ʠ ʮʝʣʦʩʥʦ ʫʥʠʰʪʝʥʠ ʩʦ ʘʥʪʨʦʧʦ-

ʛʝʥʠ ʚʣʠʿʘʥʠʿʘ. ʊʘʢʚʠʪʝ ʟʘʛʨʦʟʫʚʘˁʘ ʠ ʧʨʦʤʝʥʠ, ʟʘ ʞʘʣ ʧʨʦʜʦʣʞʫʚʘʘʪ ʠ ʜʝʥʝʩ ʠ ʩʝ ʟʘʢʘ-

ʥʫʚʘʘʪ ʩʦ ʥʘʪʘʤʦʰʥʘ ʜʝʛʨʘʜʘʮʠʿʘ ʥʘ ʨʝʩʫʨʩʠʪʝ. ɸʢʪʠʚʥʦʩʪʠʪʝ ʢʦʠ ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʟʘ-

ʛʨʦʟʫʚʘˁʝ ʠ ʧʨʦʤʝʥʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʩʦ ʩʚʝʩʥʦ ʠʣʠ ʥʝʩʚʝʩʥʦ ʚʣʠʿʘʥʠʝ ʥʘ ʯʦʚʝ-

ʢʦʪ ʠʣʠ ʧʘʢ ʧʦ ʧʨʠʨʦʜʝʥ ʧʘʪ ʩʝ ʥʘʨʝʯʝʥʠ ʧʨʠʨʦʜʥʠ ʥʝʧʦʛʦʜʠ. ʆʜ ʥʝʧʦʛʦʜʠʪʝ ʢʦʠ ʚʦ 

ʥʘʛʿʦʣʝʤ ʜʝʣ ʩʝ ʘʥʪʨʦʧʦʛʝʥʦ ʧʨʝʜʠʟʚʠʢʘʥʠ, ʟʘ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ ʩʝ ʢʘʨʘʢ-

ʪʝʨʠʩʪʠʯʥʠ: ʧʨʝʪʝʨʘʥʘʪʘ ʝʨʦʟʠʿʘ ʠ ʘʢʫʤʫʣʘʮʠʿʘ ʥʘ ʥʘʥʦʩ ʚʦ ʥʠʟʚʦʜʥʠʪʝ ʜʝʣʦʚʠ, ʥʘʛʣʠ 

ʧʦʧʣʘʚʠ, ʧʦʿʘʚʘ ʥʘ ʩʚʣʝʯʠʰʪʘ, ʦʜʨʦʥʠ ʠ ʧʦʞʘʨʠ. ʊʫʢʘ ʩʧʘʺʘʘʪ ʠ ʯʝʩʪʠʪʝ ʥʦ ʢʨʘʪʢʦʪʨʘʿ-

ʥʦ ʩʫʰʠ, ʘ ʢʘʢʦ ʟʥʘʯʘʝʥ ʧʦʪʝʥʮʠʿʘʣʝʥ ʛʝʦʭʘʟʘʨʜ ʩʝ ʟʝʤʿʦʪʨʝʩʠʪʝ.  

 

4.1. ʇʨʝʪʝʨʘʥʘ ʝʨʦʟʠʿʘ ʢʘʢʦ ʧʨʠʨʦʜʥʘ ʥʝʧʦʛʦʜʘ 

ʇʨʝʪʝʨʘʥʘʪʘ ʠʣʠ ʝʢʮʝʩʠʚʥʘ ʝʨʦʟʠʿʘ ʢʦʿʘ ʩʝ ʿʘʚʫʚʘ ʟʘ ʚʝʨʝʤʝ ʥʘ ʧʦʨʦʿʥʠ ʚʨʥʝʞʠ 

ʠʣʠ ʥʘʛʣʦ ʪʦʧʝˁʝ ʥʘ ʩʥʝʛʦʪ ʧʨʝʪʩʪʘʚʫʚʘ ʝʜʥʘ ʦʜ ʥʘʿʪʝʰʢʠʪʝ ʧʨʠʨʦʜʥʠ ʥʝʧʦʛʦʜʠ ʚʦ ʦʧ-

ʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ. ɻʣʘʚʥʠ ʬʘʢʪʦʨʠ ʟʘ ʪʦʘ ʩʝ ʜʦʤʠʥʘʮʠʿʘʪʘ ʥʘ ʨʝʣʘʪʠʚʥʦ ʥʝʦʪʧʦʨʥʠ ʢʘʨ-

ʧʠ, ʛʦʣʝʤʠʪʝ ʥʘʢʣʦʥʠ ʥʘ ʪʝʨʝʥʦʪ, ʟʘʩʪʘʧʝʥʦʩʪʘ ʥʘ ʟʘʧʘʜʥʠ, ʿʫʛʦʟʘʧʘʜʥʠ ʠ ʿʫʞʥʠ (ʧʨʠ-

ʩʦʥʿʠ) ʝʢʩʧʦʟʠʮʠʠ, ʘʥʪʨʦʧʦʛʝʥʦʪʦ ʫʥʠʰʪʫʚʘˁʝ ʥʘ ʰʫʤʠʪʝ ʠ ʜʨʫʛʠ ʥʝʩʦʦʜʚʝʪʥʠ ʚʣʠʿʘ-

ʥʠʿʘ ʥʘ ʯʦʚʝʢʦʪ ʚʦ ʩʨʝʜʠʥʘʪʘ (ʠʟʛʨʘʜʙʘ ʥʘ ʦʙʿʝʢʪʠ, ʧʘʪʠʰʪʘ, ʦʙʨʘʙʦʪʢʘ ʥʘ ʟʝʤʿʠʰʪʝ ʠ 

ʩʣ.). ʇʦʩʣʝʜʠʮʘ ʦʜ ʧʨʝʪʝʨʘʥʘʪʘ ʝʨʦʟʠʿʘ ʝ ʥʘʛʣʦ ʚʣʦʰʫʚʘˁʝ ʥʘ ʧʦʯʚʝʥʘʪʘ ʩʪʨʫʢʪʫʨʘ, ʛʫ-

ʙʝˁʝ ʥʘ ʧʦʯʚʠʪʝ ʠ ʭʨʘʥʣʠʚʠʪʝ ʤʘʪʝʨʠʠ ʚʦ ʥʠʚ, ʧʦʿʘʚʘ ʥʘ ʧʦʧʣʘʚʠ ʠ ʩʫʰʠ ʠ ʩʦʟʜʘʚʘˁʝ 

ʥʘ ʩʦʦʜʚʝʪʥʠ (ʜʝʩʪʨʫʢʪʠʚʥʠ) ʨʝʣʿʝʬʥʠ ʬʦʨʤʠ. ɺʦ ʦʜʥʦʩ ʥʘ ʧʦʩʣʝʜʥʦʪʦ, ʥʘ ʧʦʜʨʘʯʿʝʪʦ 

ʥʘ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ ʩʝ ʬʦʨʤʠʨʘʥʠ ʙʨʦʿʥʠ ʜʦʣʯʠˁʘ, ʜʦʣʦʚʠ, ʤʝʣʦʚʠ, ʟʝʤʿʝʥʠ ʧʠʨʘʤʠʜʠ 

ʠ ʜʨʫʛʠ ʬʦʨʤʠ. ɺʦ ʜʦʣʠʥʘʪʘ ʥʘ ɺʠʥʠʯʢʘ (ʎʨʥʠʯʢʘ) ʈʝʢʘ ʩʦ ʧʨʝʪʝʨʘʥʘʪʘ ʝʨʦʟʠʿʘ ʥʘʩʪʘ-

ʥʘʣʝ ʜʝʩʝʪʠʥʘ ʤʝʣʦʚʠ ʩʦ ʦʛʨʦʤʥʠ ʜʠʤʝʥʟʠʠ, ʘ ʟʘ ʩʤʝʪʢʘ ʥʘ ʥʠʚ, ʫʥʠʰʪʝʥʦ ʝ ʢʚʘʣʠʪʝʪʥʦ 

ʟʝʤʿʠʰʪʝ ʠ ʠʟʛʫʙʝʥ ʝ ʢʦʨʠʩʝʥ ʧʨʦʩʪʦʨ. ʇʦʢʨʘʿ ʪʦʘ ʚʦ ʩʣʠʚʦʪ ʥʘ ɾʝʣʝʚʠʮʘ ʠ ʥʝʿʟʠʥʠʪʝ 

ʧʨʠʪʦʢʠ, ʧʦʪʦʘ ʚʦ ʩʣʠʚʦʪ ʥʘ ʋʤʣʝʥʩʢʘ ʈʝʢʘ ʠ ʇʝʭʯʝʚʩʢʘ ʈʝʢʘ ʩʝ ʩʦʟʜʘʜʝʥʠ ʤʥʦʛʫʙʨʦʿ-

ʥʠ ʜʣʘʙʦʢʠ ʜʦʣʦʚʠ ʢʦʠ ʩʝʫʰʪʝ ʩʝ ʘʢʪʠʚʥʠ ʠ ʦʜ ʢʦʠ ʩʝ ʠʟʥʝʩʫʚʘ ʟʥʘʯʠʪʝʣʥʦ ʢʦʣʠʯʝʩʪʚʦ 

ʥʘ ʧʦʯʚʝʥ ʠ ʩʝʜʠʤʝʥʪʝʥ ʤʘʪʝʨʠʿʘʣ.  

ɿʘ ʧʦʪʨʝʙʠʪʝ ʥʘ ʧʨʦʝʢʪʦʪ ʠʟʚʨʰʝʥʦ ʝ ʤʦʜʝʣʠʨʘˁʝ ʥʘ ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʝʨʦʟʠʿʘ ʚʦ 

ʦʧʰʪʠʥʘʪʘ ʩʧʦʨʝʜ ʤʦʜʝʣʦʪ ʥʘ ʝʨʦʟʠʚʝʥ ʧʦʪʝʥʮʠʿʘʣ ʥʘ ʧʨʦʬ. ɻʘʚʨʠʣʦʚʠ˃ (1972), ʢʦʿ ʝ 

ʝʜʝʥ ʦʜ ʥʘʿʯʝʩʪʦ ʢʦʨʠʩʪʝʥʠʪʝ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʥʘ ʧʦʜʨʘʯʿʝʪʦ ʥʘ ɹʘʣʢʘʥʦʪ ʠ 

ʧʦʰʠʨʦʢʦ. ʄʦʜʝʣʦʪ ʚʦ ʦʨʠʛʠʥʘʣʥʘ ʬʦʨʤʘ ʛʣʘʩʠ:  

 

Wgod = T * H god * p * 
3Z * F = m

3
/ʛʦʜ. ʧʨʠ ʰʪʦ, 

 

Wgod - ʝ ʩʨʝʜʥʦʛʦʜʠʰʥʘʪʘ ʧʨʦʜʫʢʮʠʿʘ ʥʘ ʝʨʦʟʠʚʥʠ ʥʘʥʦʩʠ ʚʦ m
3
; 
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ʊ - ʝ ʪʝʤʧʝʨʘʪʫʨʥʠʦʪ ʢʦʝʬʠʮʠʝʥʪ ʠ ʩʝ ʧʨʝʩʤʝʪʫʚʘ ʢʘʢʦ ʊ = (0.1*t+0.1)
0.5
, ʢʘʜʝ t ʝ 

ʧʨʦʩʝʯʥʘʪʘ ʛʦʜʠʰʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʦʜʨʘʯʿʝʪʦ; 

Hgod - ʧʨʝʪʩʪʘʚʫʚʘ ʧʨʦʩʝʯʥʦ ʛʦʜʠʰʥʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʚʨʥʝʞʠ ʚʦ mm; 

Z - ʝ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʝʨʦʟʠʿʘ ʚʦ ʩʣʠʚʦʪ ʠ ʠʤʘ ʚʨʝʜʥʦʩʪʠ ʦʜ 0,1 ï ʤʥʦʛʫ ʩʣʘʙʘ ʝʨʦ-

ʟʠʿʘ, ʜʦ ʥʘʜ 1,5 ï ʧʨʝʪʝʨʘʥʘ ʝʨʦʟʠʿʘ. Z ʤʦʞʝ ʜʘ ʩʝ ʜʦʙʠʝ ʩʦ ʧʨʦʮʝʥʢʘ ʜʠʨʝʢʪʥʦ ʦʜ ʪʝʨʝʥ 

ʠʣʠ ʩʧʦʨʝʜ ʧʦʩʝʙʥʘ ʨʘʚʝʥʢʘ. ʆʜʨʝʜʫʚʘˁʝ ʥʘ ʢʦʝʬʠʮʠʝʥʪʦʪ Z ʜʠʨʝʢʪʥʦ ʦʜ ʪʝʨʝʥ ʝ ʧʦʙʨ-

ʟʦ ʥʦ ʧʦʤʘʣʢʫ ʧʨʝʮʠʟʥʦ. ʇʦʩʪʘʧʢʘʪʘ ʩʝ ʩʚʝʜʫʚʘ ʥʘ ʠʟʜʚʦʿʫʚʘˁʝ ʥʘ ʧʦʚʨʰʠʥʠ-ʧʘʨʮʝʣʠ 

ʚʦ ʦʜʨʝʜʝʥ ʩʣʠʚ ʩʦ ʨʘʟʣʠʯʝʥ ʩʪʝʧʝʥ ʥʘ ʝʨʦʟʠʚʥʦʩʪ ʠ ʜʦʜʝʣʫʚʘˁʝ ʥʘ ʚʨʝʜʥʦʩʪ ʟʘ Z ʟʘ ʩʝ-

ʢʦʿʘ ʪʘʢʚʘ ʧʘʨʮʝʣʘ. ʇʦʪʦʘ ʩʝ ʧʨʝʩʤʝʪʫʚʘ ʩʨʝʜʥʘ ʚʨʝʜʥʦʩʪ ʥʘ ʢʦʝʬʠʮʠʝʥʪʦʪ Z ʟʘ ʮʝʣʠʦʪ 

ʩʣʠʚ.  

 

ʉʣʠʢʘ 31 ɼʣʘʙʦʢʠ ʙʨʘʟʜʠ ʠ ʝʥʜʝʮʠ ʧʦʢʨʘʿ ʧʘʪʦʪ ʇʝʭʯʝʚʦ-ɼʝʣʯʝʚʦ ʢʘʿ ʩʝʣʦʪʦ ʎʨʥʠʢ. ʇʨʠ 

ʩʠʣʥʠ ʚʨʥʝʞʠ ʦʜ ʥʠʚ ʩʝ ʝʨʦʜʠʨʘ ʟʥʘʯʠʪʝʣʥʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʥʘʥʦʩ ʢʦʝ ʩʝ ʥʘʥʝʩʫʚʘ ʥʘ ʧʘʪʦʪ. 

 

ʆʜʨʝʜʫʚʘˁʝʪʦ ʥʘ ʢʦʝʬʠʮʠʝʥʪʦʪ ʥʘ ʝʨʦʟʠʿʘ Z ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʘʥʘʣʠʪʠʯʢʠʦʪ ʤʝʪʦʜ 

ʝ ʩʧʦʨʝʜ ʨʘʚʝʥʢʘʪʘ:  

Z = Y * X * a * (j + J ) 

 

ʇʦʨʘʜʠ ʤʥʦʛʫ ʩʣʦʞʝʥʠʪʝ ʠ ʜʦʣʛʦʪʨʘʿʥʠ ʧʦʩʪʘʧʢʠ ʢʘʿ ʪʨʘʜʠʮʠʦʥʘʣʥʦʪʦ ʢʦʨʠʩʪʝ-

ˁʝ ʥʘ ʤʦʜʝʣʦʪ, ʠʩʪʠʦʪ ʚʦ ʧʦʥʦʚʦ ʚʨʝʤʝ ʝ ʧʨʠʣʘʛʦʜʝʥ ʟʘ ɻʀʉ ʦʢʦʣʠʥʘ, ʧʨʠ ʰʪʦ ʥʝʦʧ-

ʭʦʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ (ʪʝʤʧʝʨʘʪʫʨʠ, ʚʨʥʝʞʠ, ʥʘʢʣʦʥʠ ʥʘ ʨʝʣʿʝʬʦʪ, ʧʦʢʨʦʚʥʦʩʪ ʥʘ ʟʝʤʿʠʰ-

ʪʝʪʦ ʠ ʢʦʝʬʠʮʠʝʥʪʦʪ ʥʘ ʚʠʜʣʠʚʠ ʧʨʦʮʝʩʠ ʥʘ ʝʨʦʟʠʿʘ) ʩʝ ʜʦʙʠʚʘʘʪ ʩʦʬʪʚʝʨʩʢʠ. ɿʘ ʦʧ-

ʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʝ ʢʦʨʠʩʪʝʥ 20-m ʜʠʛʠʪʘʣʝʥ ʤʦʜʝʣ ʥʘ ʨʝʣʿʝʬʦʪ ʦʜ ɸʂʅ (ɸʛʝʥʮʠʿʘ ʟʘ 
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ʢʘʪʘʩʪʘʨ ʥʘ ʥʝʜʚʠʞʥʦʩʪʠ) ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʧʦʪʦʘ ʩʘʪʝʣʠʪʩʢʠ ʩʥʠʤʢʠ ʦʜ 

ʩʝʨʠʿʘʪʘ Landsat ETM+ ʠ Corine Land Cover (CLC2006) ʤʦʜʝʣʦʪ ʥʘ ʧʦʢʨʦʚʥʦʩʪ ʥʘ 

ʟʝʤʿʠʰʪʝʪʦ. ʊʘʢʘ, ʟʘ ʢʦʝʬʠʮʠʝʥʪʦʪ ʥʘ ʦʪʧʦʨʥʦʩʪ ʥʘ ʢʘʨʧʠʪʝ Y, ʢʦʨʠʩʪʝʥʘ ʝ ʧʨʝʜʭʦʜʥʦ 

ʜʠʛʠʪʘʣʠʟʠʨʘʥʘ ʠ ʨʘʩʪʝʨʠʟʠʨʘʥʘ ʛʝʦʣʦʰʢʘ ʠ ʧʦʯʚʝʥʘ ʢʘʨʪʘ ʧʨʠ ʰʪʦ ʟʘ ʩʝʢʦʿ ʪʠʧ ʥʘ 

ʢʘʨʧʠ ʠʣʠ ʧʦʯʚʠ ʩʝ ʜʘʜʝʥʠ ʩʦʦʜʚʝʪʥʠ ʚʨʝʜʥʦʩʪʠ. ʊʠʝ ʩʝ ʜʚʠʞʘʪ ʦʜ 0,1 ʟʘ ʤʥʦʛʫ ʮʚʨʩʪʠ 

ʠ ʦʪʧʦʨʥʠ ʢʘʨʧʠ ʜʦ 2,0 ʟʘ ʤʥʦʛʫ ʨʘʩʧʘʜʥʝʪʠ, ʤʝʢʠ ʠ ʥʝʦʪʧʦʨʥʠ ʢʘʨʧʠ ʠ ʧʦʯʚʠ. ʇʦʨʘʜʠ 

ʤʥʦʛʫ ʩʣʦʞʝʥʦʪʦ ʧʨʦʮʝʥʫʚʘˁʝ ʥʘ ʪʦʯʥʘʪʘ ʚʨʝʜʥʦʩʪ ʟʘ ʦʪʧʦʨʥʦʩʪ ʥʘ ʧʦʜʣʦʛʘʪʘ, ʘ ʟʘ ʜʘ 

ʥʝ ʜʦʿʜʝ ʜʦ ʢʨʫʧʥʠ ʛʨʝʰʢʠ, ʠʟʚʨʰʝʥʦ ʝ ʜʚʦʿʥʦ ʢʦʨʝʥʫʚʘˁʝ ʥʘ ʧʨʝʜʭʦʜʥʦ ʩʧʦʤʝʥʘʪʠʪʝ 

ʚʨʝʜʥʦʩʪʠ ʟʘ Y. ʆʚʦʿ ʠʟʨʘʟ ʛʣʘʩʠ: Y=sqrt(sqrt(Y 1)). ʅʘ ʪʦʿ ʥʘʯʠʥ ʚʨʝʜʥʦʩʪʠʪʝ ʩʝ 

Ăʥʠʚʝʣʠʨʘʥʠñ ʠ ʫʩʦʛʣʘʩʝʥʠ ʙʣʠʩʢʫ ʜʦ 1,0, ʩʦ ʰʪʦ ʚʣʠʿʘʥʠʝʪʦ ʚʨʟ ʢʨʘʿʥʠʦʪ ʨʝʟʫʣʪʘʪ ʝ ʚʦ 

ʨʘʤʢʠʪʝ ʥʘ ʩʦʦʜʚʝʪʥʘ ʪʦʯʥʦʩʪ. 

 

ʉʣʠʢʘ 32 ʄʝʣʦʚʠ (ʙʝʜʣʝʥʜ ʪʝʨʝʥʠ) ʚʦ ʜʦʣʠʥʘʪʘ ʥʘ ʎʨʥʠʯʢʘ ʈʝʢʘ ʢʘʢʦ ʬʦʨʤʠ ʥʘ ʧʨʝʪʝʨʘʥʘ 

ʝʨʦʟʠʿʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ. 

ɺʨʝʜʥʦʩʪʘ ʟʘ ʚʪʦʨʠʦʪ ʧʘʨʘʤʝʪʘʨ X*a ʝ ʠʟʚʝʜʝʥʘ ʦʜ ʝʚʨʦʧʩʢʠʦʪ ʤʦʜʝʣ CORINE 

Land Cover-CLC2006, ʢʘʜʝ ʟʘ ʩʝʢʦʿ ʪʠʧ ʥʘ ʢʦʨʠʩʪʝˁʝ ʥʘ ʟʝʤʿʠʰʪʝʪʦ ʦʜ ʦʚʦʿ ʤʦʜʝʣ ʩʝ 

ʜʘʜʝʥʠ ʩʦʦʜʚʝʪʥʠ ʚʨʝʜʥʦʩʪʠ ʢʦʠ ʩʝ ʜʚʠʞʘʪ ʦʜ 0,1 ʟʘ ʛʫʩʪʠ ʰʫʤʠ ʜʦ 1,0 ʟʘ ʛʦʣʠʥʠ. 

ɿʘ ʚʨʝʜʥʦʩʪʘ ʥʘ ʢʦʝʬʠʮʠʝʥʪʦʪ ʥʘ ʚʠʜʣʠʚʠ ʧʨʦʮʝʩʠ ʥʘ ʝʨʦʟʠʿʘ ű, ʥʘʤʝʩʪʦ ʩʫʙʿʝʢ-

ʪʠʚʥʘ ʧʨʦʮʝʥʢʘ ʦʜ ʪʝʨʝʥ ʚʦ ʪʨʘʜʠʮʠʦʥʘʣʥʠʦʪ ʧʨʠʩʪʘʧ, ʢʦʨʠʩʪʝʥʠ ʩʝ ʩʘʪʝʣʠʪʩʢʠ ʩʥʠʤ-

ʢʠ ʦʜ ʩʝʨʠʿʘʪʘ Landsat ETM+, ʧʦʪʦʯʥʦ ʩʧʝʢʪʨʘʣʝʥ ʢʘʥʘʣ 3 (ʮʨʚʝʥ) ʦʜ ʩʥʠʤʢʠʪʝ. ɺʨʝʜ-

ʥʦʩʪʠʪʝ ʚʦ ʦʚʦʿ ʢʘʥʘʣ (ʥʠʿʘʥʩʠ ʥʘ ʩʠʚʘ), ʢʘʢʦ ʠ ʢʘʿ ʜʨʫʛʠʪʝ, ʩʝ ʜʚʠʞʘʪ ʦʜ 0 (ʮʨʥʘ ʙʦʿʘ) 

ʜʦ 255 (ʙʝʣʘ ʙʦʿʘ), ʧʘ ʟʘ ʜʘ ʩʝ ʜʦʙʠʿʘʪ ʢʨʘʿʥʠ ʚʨʝʜʥʦʩʪʠ ʦʜ 0 ʜʦ 1, ʠʩʪʠʪʝ ʩʝ ʧʦʜʝʣʝʥʠ ʩʦ 

255. ʅʘ ʚʘʢʦʚ ʥʘʯʠʥ ʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ ʩʝ ʜʦʙʠʚʘʘʪ ʟʘ ʝʨʦʜʠʨʘʥʠ ʧʦʜʨʘʯʿʘ (ʥʘ ʩʥʠʤʢʠʪʝ 
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ʩʝ ʩʦ ʙʝʣʘ ʙʦʿʘ), ʥʦ ʠ ʟʘ ʩʚʝʪʣʠ ʘʥʪʨʦʧʦʛʝʥʠ ʦʙʿʝʢʪʠ. ɿʘ ʜʘ ʩʝ ʦʪʩʪʨʘʥʠ ʝʬʝʢʪʦʪ ʦʜ ʩʚʝʪ-

ʣʠ ʦʙʿʝʢʪʠ (ʢʦʠ ʙʠ ʠʟʛʣʝʜʘʣʝ ʢʘʢʦ ʝʨʦʟʠʚʥʠ ʧʦʜʨʘʯʿʘ) ʠʟʚʨʰʝʥʘ ʝ ʢʦʨʝʢʮʠʿʘ ʩʦ ʚʨʝʜʥʦ-

ʩʪʘ ʟʘ ʥʘʢʣʦʥʠ ʥʘ ʪʝʨʝʥʦʪ (ʘ) ʚʦ ʬʦʨʤʘ: ű =((b3/255)*log(a+1)). ʅʘ ʢʨʘʿ ʝ ʜʦʙʠʝʥ ʜʠʛʠʪʘʣʥʠ-

ʦʪ ʩʣʦʿ (ʣʝʝʨ ʠʣʠ ʜʠʛʠʪʘʣʥʘ ʨʘʩʪʝʨʩʢʘ ʢʘʨʪʘ) ʥʘ ʢʦʝʬʠʮʠʝʥʪʦʪ ɱ ʢʦʿ ʧʨʝʪʩʪʘʚʫʚʘ ʥʘʢʣʦʥʠ ʠʟʨʘ-

ʟʝʥʠ ʚʦ ʨʘʜʠʿʘʥʠ. ʉʦ ʥʘʚʝʜʝʥʘʪʘ ʧʦʩʪʘʧʢʘ, ʚʦ ArcGIS ʝ ʜʦʙʠʝʥ ʬʠʥʘʣʥʠʦʪ ʤʦʜʝʣ ʥʘ ʨʠ-

ʟʠʢ ʦʜ ʧʦʿʘʚʘ ʥʘ ʝʨʦʟʠʿʘ.  

 

 

ʉʣʠʢʘ 33 ʂʘʨʘ ʥʘ ʨʠʟʠʢ ʦʜ ʝʨʦʟʠʿʘ ʥʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ (ʩʧʦʨʝʜ ʚʨʝʜʥʦʩʪʠʪʝ ʥʘ 

ʢʦʝʬʠʮʠʝʥʪʦʪ Z). 

ɼʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʚʦ ʚʠʜ ʥʘ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʝʨʦʟʠʿʘ (Z) ʧʦʢʘʞʫʚʘʘʪ ʟʥʘʯʠʪʝ-

ʣʥʦʪʦ ʧʨʠʩʫʩʪʚʦ ʥʘ ʪʝʨʝʥʠ ʩʦ ʫʤʝʨʝʥ, ʚʠʩʦʢ ʠ ʤʥʦʛʫ ʚʠʩʦʢ ʨʠʟʠʢ (ʚʨʝʜʥʦʩʪʠ ʧʦʛʦʣʝʤʠ 

ʦʜ 0,6) ʠ ʪʦʘ 20,7 km
2 
ʠʣʠ ʨʝʯʠʩʠ 10% ʦʜ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ. ʅʘ ʥʠʚ, ʜʫʨʠ ʠ ʧʨʠ ʫʤʝʨʝ-

ʥʠ ʚʨʥʝʞʠ ʩʝ ʿʘʚʫʚʘ ʩʠʣʥʦ ʧʣʘʢʥʝˁʝ ʠ ʦʜʥʝʩʫʚʘˁʝ ʥʘ ʟʝʤʿʠʰʪʝʪʦ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʨʘʥ-

ʩʧʦʨʪ ʠ ʘʢʫʤʫʣʘʮʠʿʘ ʥʘ ʥʘʥʦʩʝʥ ʤʘʪʝʨʠʿʘʣ. ʊʦʘ ʦʩʦʙʝʥʦ ʝ ʠʟʨʘʟʝʥʦ ʟʘ ʚʨʝʤʝ ʥʘ ʠʥʪʝʥ-

ʟʠʚʥʠ ʧʦʨʦʿʥʠ (ʥʘʜ 0,5 mm/min) ʠʣʠ ʜʦʣʛʦʪʨʘʿʥʠ ʧʦʩʠʣʥʠ ʚʨʥʝʞʠ. ɽʨʦʜʠʨʘʥʠʦʪ ʤʘʪʝ-
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ʨʠʿʘʣ ʩʝ ʥʘʪʨʫʧʫʚʘ ʥʘ ʦʙʨʘʙʦʪʣʠʚʠʪʝ ʧʦʚʨʰʠʥʠ, ʧʘʪʠʰʪʘʪʘ, ʦʢʦʣʫ ʦʙʿʝʢʪʠ ʠ ʚʦ ʝʢʩ-

ʪʨʝʤʥʠ ʩʣʫʯʘʠ ʧʨʝʜʠʟʚʠʢʫʚʘ ʟʥʘʯʠʪʝʣʥʘ ʤʘʪʝʨʠʿʘʣʥʘ ʰʪʝʪʘ. ʀʥʘʢʫ, ʧʨʦʩʝʯʥʘʪʘ ʚʨʝʜ-

ʥʦʩʪ ʥʘ ʝʨʦʟʠʚʥʠʦʪ ʢʦʝʬʠʮʠʝʥʪ Z ʟʘ ʮʝʣʘʪʘ ʦʧʰʪʠʥʘ ʠʟʥʝʩʫʚʘ 0,31. 

 

ʉʣʠʢʘ 34 ɻʨʘʬʠʢʦʥ ʥʘ ʦʜʥʦʩʦʪ ʧʦʤʝʺʫ ʥʘʜʤʦʨʩʢʘʪʘ ʚʠʩʦʯʠʥʘ ʠ ʩʪʝʧʝʥʦʪ ʥʘ ʝʨʦʟʠʚʥʠʦʪ ʨʠʟʠʢ. 

 ʀʥʪʝʨʝʩʥʦ ʝ ʰʪʦ ʝʨʦʟʠʚʥʠʦʪ ʨʠʟʠʢ ʝ ʥʘʿʛʦʣʝʤ ʥʘ ʦʢʦʣʫ 900-1100 m ʥʘʜʤʦʨʩʢʘ 

ʚʠʩʦʯʠʥʘ, ʚʦ ʢʦʿʘ ʞʠʚʝʝ ʠ ʥʘʿʛʦʣʝʤ ʙʨʦʿ ʦʜ ʥʘʩʝʣʝʥʠʝʪʦ ʚʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ. ʅʘ ʦʢʦ-

ʣʫ 1300-1500 m, ʝʨʦʟʠʚʥʠʦʪ ʨʠʟʠʢ ʥʘʛʣʦ ʦʧʘʺʘ, ʢʘʢʦ ʧʦʩʣʝʜʠʮʘ ʥʘ ʛʫʩʪʠʪʝ ʰʫʤʩʢʠ ʧʦ-

ʿʘʩʠ ʥʘ ʪʘʘ ʚʠʩʦʯʠʥʘ. ʇʦʚʠʩʦʢʦ, ʧʦʚʪʦʨʥʦ ʠʤʘ ʧʦʨʘʩʪ ʥʘ ʝʨʦʟʠʚʥʠʦʪ ʨʠʟʠʢ, ʙʠʜʝʿ˃ʠ 

ʧʣʘʥʠʥʩʢʠʪʝ ʙʠʣʘ ʠ ʚʨʚʦʚʠ ʩʝ ʦʛʦʣʝʥʠ ʠʣʠ ʧʦʜ ʨʝʪʢʘ ʪʨʝʚʥʘ ʚʝʛʝʪʘʮʠʿʘ ʠ ʥʝʟʘʰʪʠʪʝʥʠ 

ʦʜ ʝʨʦʟʠʚʥʦʪʦ ʜʝʿʩʪʚʦ ʥʘ ʜʦʞʜʦʪ.  

ʉʦ ʮʝʣ ʜʘ ʩʝ ʩʦʛʣʝʜʘ ʚʢʫʧʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʝʨʦʜʠʨʘʥ ʤʘʪʝʨʠʿʘʣ, ʩʦ ʧʦʤʦʰ ʥʘ 

ArcGIS, ʧʨʝʢʫ ʧʨʝʪʭʦʜʥʦ ʜʦʙʠʝʥʠʦʪ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʝʨʦʟʠʿʘ Z (ʠʣʠ ʨʠʟʠʢ ʦʜ ʝʨʦʟʠʿʘ), 

ʧʦʪʦʘ ʤʦʜʝʣʦʪ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʠ ʚʨʥʝʞʠ ʚʦ ʦʙʣʘʩʪʘ (ʧʨʝʟʝʥʪʠʨʘʥʠ ʚʦ ʜʝʣʦʪ ʟʘ ʢʣʠʤʘ-

ʪʘ), ʠʟʛʦʪʚʝʥʘ ʝ ʩʦʦʜʚʝʪʥʘ ʢʘʨʪʘ. 
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ʉʣʠʢʘ 35 ʂʘʨʪʘ ʥʘ ʝʨʦʟʠʿʘ ʥʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʩʦ ʩʧʝʮʠʬʠʯʥʘ ʧʨʦʜʫʢʮʠʿʘ ʥʘ ʝʨʦʟʠʚʝʥ 

ʥʘʥʦʩ (ʩʧʦʨʝʜ ʤʝʪʦʜʦʪ ʥʘ ɻʘʚʨʠʣʦʚʠ˃, 1972). 

ʆʜ ʤʦʜʝʣʦʪ ʧʨʦʠʟʣʝʛʫʚʘ ʜʝʢʘ ʧʨʦʩʝʯʥʘʪʘ ʛʦʜʠʰʥʘ ʧʨʦʜʫʢʮʠʿʘ ʥʘ ʥʘʥʦʩ ʠʟʥʝ-

ʩʫʚʘ 432 m
3
/km

2
. ʊʦʘ ʝ ʨʝʣʘʪʠʚʥʦ ʥʠʩʢʘ ʚʨʝʜʥʦʩʪ, ʤʝʺʫʪʦʘ ʟʥʘʯʘʿʥʦ ʝ ʰʪʦ ʩʝ ʿʘʚʫʚʘʘʪ 

ʤʥʦʛʫ ʛʦʣʝʤʠ ʧʨʦʩʪʦʨʥʠ ʨʘʟʣʠʢʠ: ʦʜ ʛʫʩʪʠ ʰʫʤʩʢʠ ʧʦʜʨʘʯʿʘ ʚʦ ʠʟʚʦʨʠʰʥʠʦʪ ʜʝʣ ʥʘ 

ɹʨʝʛʘʣʥʠʮʘ ʩʦ ʩʘʤʦ 50-100 m
3
/km

2
,
 
ʜʦ ʧʦʜʨʘʯʿʘ ʩʦ ʥʘʜ 2000 m

3
/km

2
.
 
ʅʘʿʝʨʦʟʠʚʥʠ ʧʦʜʨʘ-

ʯʿ ʘ ʚʦ ʦʧʰʪʠʥʘʪʘ ʩʝ ʚʦ ʜʦʣʠʥʘʪʘ ʥʘ ɾʝʣʝʚʠʮʘ ʠ ʥʝʿʟʠʥʠʪʝ ʜʝʩʥʠ ʧʨʠʪʦʢʠ, ʧʦʪʦʘ ʥʘ ʿʫʞ-

ʥʠʪʝ ʧʘʜʠʥʠ ʥʘ ɹʝʿʘʟ ʊʝʧʝ, ʢʘʢʦ ʠ ʥʘ ʧʦʜʨʘʯʿʝʪʦ ʠʩʪʦʯʥʦ ʦʜ ʇʝʭʯʝʚʦ. ʅʘ ʥʝʢʦʠ ʤʝʩʪʘ, 

ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʝʨʦʟʠʿʘ ʥʘʜʤʠʥʫʚʘ 2000 m
3
/km

2
/ʛʦʜʠʰʥʦ (ʧʦʯʚʝʥ ʩʣʦʿ ʦʜ 2 mm ʛʦʜʠʰ-

ʥʦ) ʰʪʦ ʝ ʦʛʨʦʤʥʘ ʚʨʝʜʥʦʩʪ. ʆʚʜʝ ʚʩʫʰʥʦʩʪ ʩʝ ʿʘʚʫʚʘ ʧʨʝʪʝʨʘʥʘ ʠʣʠ ʝʢʮʝʩʠʚʥʘ ʝʨʦʟʠʿʘ 

ʰʪʦ ʧʨʝʜʠʟʚʠʢʫʚʘ ʙʨʦʿʥʠ ʝʨʦʟʠʚʥʠ ʨʝʣʿʝʬʥʠ ʧʦʿʘʚʠ, ʛʫʙʝˁʝ ʥʘ ʢʦʨʠʩʥʠ ʧʣʦʜʥʠ ʧʦʚʨ-

ʰʠʥʠ ʠ ʟʘʩʠʧʫʚʘˁʝ ʥʘ ʨʝʯʥʠʪʝ ʢʦʨʠʪʘ ʩʦ ʛʦʣʝʤʘ ʢʦʣʠʯʠʥʘ ʥʘ ʥʘʥʦʩʝʥ ʤʘʪʝʨʠʿʘʣ. ʆʜ 

ʜʨʫʛʘ ʩʪʨʘʥʘ ʚʦ ʜʦʙʨʦ ʧʦʰʫʤʝʥʠʪʝ ʧʦʜʨʘʯʿʘ ʚʦ ʠʩʪʦʯʥʠʦʪ ʜʝʣ ʥʘ ʦʧʰʪʠʥʘʪʘ ʠʥʪʝʥʟʠʪʝ-

ʪʦʪ ʥʘ ʝʨʦʟʠʿʘ ʝ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʥʦʨʤʘʣʥʠʪʝ, ʧʨʠʨʦʜʥʠ ʚʨʝʜʥʦʩʪʠ, ʧʦʜ 400 m
3
/km

2
/ ʛʦʜʠ-

ʥhʦ. ʅʘ ʧʦʜʨʘʯʿʘʪʘ ʢʘʜʝ ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʝʨʦʟʠʿʘ ʥʘʜʤʠʥʫʚʘ 1000 m
3
/km

2
/ʛʦʜʠʰʥʦ, ʪʨʝ-
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ʙʘ ʜʘ ʩʝ ʧʨʝʟʝʤʘʪ ʩʦʦʜʚʝʪʥʠ ʧʨʝʚʝʥʪʠʚʥʠ ʘʥʪʠʝʨʦʟʠʚʥʠ ʤʝʨʢʠ ʠ ʘʢʪʠʚʥʦʩʪʠ ʩʦ ʢʦʠ ˃ʝ 

ʩʝ ʥʘʤʘʣʠ ʜʝʛʨʘʜʘʮʠʿʘʪʘ ʠ ʛʫʙʝˁʝʪʦ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʨʝʩʫʨʩʠ, ʦʩʦʙʝʥʦ ʧʦʯʚʠʪʝ ʠ ʚʦʜʠʪʝ. 

 

ʉʣʠʢʘ 36 ʇʦʜʨʘʯʿʘ ʩʦ ʚʠʩʦʢ ʨʠʟʠʢ ʦʜ ʝʨʦʟʠʿʘ (ʚʠʩʦʢ ʝʨʦʟʠʚʝʥ ʧʦʪʝʥʮʠʿʘʣ, ʥʘʜ 1000 

m
3
/km

2
/ʛʦʜ. ʠʣʠ ʧʦʚʝ˃ʝ ʦʜ 1 mm ʟʝʤʿʠʰʝʥ ʩʣʦʿ) ʚʦ ʥʝʧʦʩʨʝʜʥʘʪʘ ʦʢʦʣʠʥʘ ʥʘ ʥʘʩʝʣʙʠʪʝ 

ʇʝʭʯʝʚʦ, ʏʠʬʣʠʢ, ʅʝʛʨʝʚʦ ʠ ʎʨʥʠʢ. 

ɿʘ ʜʘ ʩʝ ʩʦʛʣʝʜʘ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʚʨʥʝʞʠʪʝ ʚʨʟ ʨʠʟʠʢʦʪ ʦʜ ʝʨʦʟʠʿʘ, ʠʟʛʦʪʚʝʥʠ ʩʝ 

ʪʨʠ ʩʮʝʥʘʨʠʿʘ ʠ ʪʦʘ ʟʘ ʧʦʿʘʚʠ ʥʘ ʜʥʝʚʥʠ ʚʨʥʝʞʠ ʦʜ 30 mm, 60 mm ʠ 90 mm. ʇʨʠʢʘʞʘʥʠ-

ʪʝ ʧʦʚʨʰʠʥʠ ʩʝ ʩʦ ʩʧʝʮʠʬʠʯʥʘ ʧʨʦʜʫʢʮʠʿʘ ʥʘ ʥʘʥʦʩ ʧʦʛʦʣʝʤʘ ʦʜ 400 m
3
/km

2
 (0,4 mm 

ʧʦʯʚʝʥ ʩʣʦʿ) ʰʪʦ ʩʝ ʩʤʝʪʘ ʟʘ ʛʨʘʥʠʯʥʘ ʚʨʝʜʥʦʩʪ ʥʘ ʩʨʝʜʥʦʛʦʜʠʰʥʘ ʥʦʨʤʘʣʥʘ ʝʨʦʟʠʿʘ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʥʘ ʤʦʜʝʣʠʪʝ ʧʦʜʦʣʫ. ʉʝʢʘʢʦ, ʥʘʿʛʦʣʝʤ ʨʠʟʠʢ ʠ ʥʘʿʧʦʛʦʜʝʥʠ 

ʧʦʜʨʘʯʿʘ ʩʝ ʧʨʠ ʚʠʩʦʢʠ ʢʦʣʠʯʝʩʪʚʘ ʥʘ ʜʥʝʚʥʠ ʚʨʥʝʞʠ ʠʣʠ ʪʘʢʘʥʘʨʝʯʝʥʠ ʜʦʣʛʦʪʨʘʿʥʠ 

ʧʦʨʦʿʥʠ ʚʨʥʝʞʠ.  
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ʉʣʠʢʘ 37 ʇʦʜʨʘʯʿʘ ʟʘʛʨʦʟʝʥʠ ʦʜ ʩʠʣʥʘ ʝʨʦʟʠʿʘ ʧʨʠ ʜʥʝʚʥʠ ʚʨʥʝʞʠ ʦʜ ʦʢʦʣʫ 30 mm. 

 ʇʨʠ ʜʥʝʚʥʠ ʚʨʥʝʞʠ ʦʜ ʦʢʦʣʫ 30 mm (ʠʣʠ ʢʨʘʪʢʦʪʨʘʿʥʠ, ʧʦʨʦʿʥʠ ʚʨʥʝʞʠ ʦʜ ʦʢʦʣʫ 20 

mm ʟʘ ʝʜʝʥ ʯʘʩ), ʩʦʩʝʤʘ ʤʘʣʠ ʧʦʚʨʰʠʥʠ ʩʝ ʟʘʬʘʪʝʥʠ ʩʦ ʚʠʩʦʢ ʠ ʤʥʦʛʫ ʚʠʩʦʢ ʝʨʦʟʠʚʝʥ ʨʠʟʠʢ. 

ʄʝ̋ ʫʪʦʘ, ʢʘʢʦ ʰʪʦ ʩʝ ʛʣʝʜʘ ʥʘ ʤʦʜʝʣʩʢʠʪʝ ʩʮʝʥʘʨʠʿʘ ʠ ʦʜ ʧʦʜʘʪʦʮʠʪʝ ʚʦ ʪʘʙʝʣʘʪʘ, ʩʦ ʟʛʦʣʝʤʫ-

ʚʘˁʝʪʦ ʥʘ ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʚʨʥʝʞʠ, ʩʦʩʪʦʿʙʘʪʘ ʙʠʪʥʦ ʩʝ ʤʝʥʫʚʘ. 

 

ʊʘʙʝʣʘ 11. ʇʦʚʨʰʠʥʠ ʟʘʬʘʪʝʥʠ ʩʦ ʧʨʝʪʝʨʘʥʘ ʝʨʦʟʠʿʘ ʧʨʠ ʨʘʟʣʠʯʥʠ ʜʥʝʚʥʠ ʚʨʥʝʞʠ. 

ɼʥʝʚʥʠ 

ʚʨʥʝʞʠ 

ʇʦʚʨʰʠʥʘ 

km
2
 % 

30 mm 4.0 1.9 

60 mm 34.0 16.3 

90 mm 66.4 31.8 

ɺʢʫʧʥʦ 208.5 100.0 
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ʉʣʠʢʘ 38 ʇʦʜʨʘʯʿʘ ʟʘʛʨʦʟʝʥʠ ʦʜ ʩʠʣʥʘ ʝʨʦʟʠʿʘ ʧʨʠ ʜʥʝʚʥʠ ʚʨʥʝʞʠ ʦʜ ʦʢʦʣʫ 60 mm. 

 ʆʜ ʧʨʝʪʩʪʘʚʝʥʠʪʝ ʩʮʝʥʘʨʠʿʘ, ʥʘʿʩʦʦʜʚʝʪʥʘ ʧʨʝʪʩʪʘʚʘ ʟʘ ʧʨʦʩʪʦʨʥʠʦʪ ʨʠʟʠʢ ʦʜ 

ʝʨʦʟʠʿʘ (ʥʘʜ 400 m
3
/km

2
/ʛʦʜ.) ʜʘʚʘ ʩʮʝʥʘʨʠʦʪʦ ʧʨʠ ʜʥʝʚʥʠ ʚʨʥʝʞʠ ʦʜ 60 mm (ʚʩʫʰʥʦʩʪ 

ʜʥʝʚʥʠ ʚʨʥʝʞʠ ʦʜ 50 ʜʦ 70 mm ʠʣʠ ʢʨʘʪʢʠ ʝʜʥʦʯʘʩʦʚʥʠ ʚʨʥʝʞʠ ʦʜ ʦʢʦʣʫ 30 mm). ʊʨʝ-

ʪʦʪʦ ʩʮʝʥʘʨʠʦ (90 mm) ʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʦ ʟʘ ʤʥʦʛʫ ʨʝʪʢʠ ʠʣʠ ʝʢʩʪʨʝʤʥʠ ʩʣʫʯʘʠ, ʙʠʜʝʿ-

˃ʠ ʥʘʿʛʦʣʝʤʘʪʘ ʟʘʙʝʣʝʞʘʥʘ ʜʥʝʚʥʘ ʢʦʣʠʯʠʥʘ ʥʘ ʚʨʥʝʞʠ ʥʘ ʦʚʠʝ ʧʨʦʩʪʦʨʠ ʝ ʦʢʦʣʫ 85-90 

mm.   
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ʉʣʠʢʘ 39 ʇʦʜʨʘʯʿʘ ʟʘʛʨʦʟʝʥʠ ʦʜ ʩʠʣʥʘ ʝʨʦʟʠʿʘ ʧʨʠ ʜʥʝʚʥʠ ʚʨʥʝʞʠ ʦʜ ʦʢʦʣʫ 90 mm. 

 ɺʠʩʦʢʠʦʪ ʝʨʦʟʠʚʝʥ ʧʦʪʝʥʮʠʿʘʣ ʝ ʧʦʚʨʟʘʥ ʩʦ ʟʛʦʣʝʤʝʥ ʧʦʪʝʥʮʠʿʘʣ ʟʘ ʟʘʩʠʧʫʚʘˁʝ 

ʥʘ ʨʝʯʥʠʪʝ ʢʦʨʠʪʘ ʠ ʧʣʘʚʥʠʪʝ ʨʘʤʥʠʥʠ ʩʦ ʥʘʥʦʩʝʥ ʤʘʪʝʨʠʿʘʣ. ʊʘʢʘ, ʛʦʣʝʤʠ ʥʘʥʦʩʠ ʦʜ 

ʧʝʩʦʢ, ʯʘʢʘʣ, ʚʘʣʫʪʦʮʠ, ʧʘ ʠ ʧʦʢʨʫʧʥʠ ʙʣʦʢʦʚʠ ʠʤʘ ʚʦ ʢʦʨʠʪʘʪʘ ʥʘ ɾʝʣʝʚʠʮʘ ʠ ʥʝʿʟʠ-

ʥʠʪʝ ʧʨʠʪʦʢʠ ɺʠʥʠʯʢʘ ʈʝʢʘ, ʇʘʥʯʘʨʝʚʩʢʘ ʈʝʢʘ, ɹʣʘʪʝʯʢʘ ʈʝʢʘ, ʋʤʣʝʥʩʢʘ ʈʝʢʘ ʠ ʜʨʫʛʠ. 

ɺʩʫʰʥʦʩʪ ʢʦʣʠʯʝʩʪʚʦʪʦ ʠ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʥʘʥʦʩʥʠʦʪ ʤʘʪʝʨʠʿʘʣ ʫʢʘʞʫʚʘ ʟʘ ʩʠʣʠʥʘʪʘ ʥʘ 

ʝʨʦʟʠʿʘʪʘ ʚʦ ʦʚʠʝ ʩʣʠʚʥʠ ʧʦʜʨʘʯʿʘ. ʅʘʪʨʫʧʫʚʘˁʝʪʦ ʥʘ ʥʘʥʦʩ, ʥʝ ʩʘʤʦ ʰʪʦ ʛʠ ʥʘʤʘʣʫʚʘ 

ʧʣʦʜʥʠʪʝ ʧʦʚʨʰʠʥʠ ʥʘ ʦʜʨʝʜʝʥʠ ʤʝʩʪʘ, ʪʫʢʫ ʤʦʞʝ ʜʘ ʿʘ ʟʛʦʣʝʤʠ ʦʧʘʩʥʦʩʪʘ ʦʜ ʧʦʧʣʘʚʠ 

ʠ ʧʦʤʝʩʪʫʚʘˁʝʪʦ ʥʘ ʨʝʯʥʠʪʝ ʢʦʨʠʪʘ ʚʦ ʥʝʩʘʢʘʥ ʧʨʘʚʝʮ.  
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4.2. ʇʦʿʘʚʘ ʥʘ ʩʚʣʝʯʠʰʪʘ ʢʘʢʦ ʧʨʠʨʦʜʥʘ ʥʝʧʦʛʦʜʘ 

ʇʦʿʘʚʘʪʘ ʥʘ ʩʚʣʝʯʠʰʪʘ ʠ ʣʠʟʛʘˁʝ ʥʘ ʟʝʤʿʠʰʪʝʪʦ ʝ ʚʦ ʪʝʩʥʘ ʚʨʩʢʘ ʩʦ ʧʨʝʪʝʨʘʥʘʪʘ 

ʝʨʦʟʠʿʘ, ʧʘ ʟʘʪʦʘ ʦʚʠʝ ʥʝʧʦʛʦʜʠ ʯʝʩʪʦ ʩʝ ʿʘʚʫʚʘʘʪ ʥʘ ʠʩʪ ʠʣʠ ʙʣʠʟʦʢ ʧʨʦʩʪʦʨ. ɿʘ ʧʦʿʘʚʘ-

ʪʘ ʥʘ ʩʚʣʝʯʠʰʪʘ ʦʩʦʙʝʥʦ ʩʝ ʟʥʘʯʘʿʥʠ ʛʦʣʝʤʠʪʝ ʥʘʢʣʦʥʠ ʥʘ ʪʝʨʝʥʦʪ ʠ ʥʝʩʪʘʙʠʣʥʦʩʪʘ ʥʘ 

ʢʘʨʧʝʩʪʠʪʝ ʤʘʩʠ ʠ ʟʝʤʿʠʰʪʝʪʦ. ɺʦ ʪʘʘ ʩʤʠʩʣʘ ʦʩʦʙʝʥʦ ʧʦʜʣʦʞʥʠ ʥʘ ʧʦʿʘʚʘ ʥʘ ʩʚʣʝʯʠ-h

ʪʘ ʩʝ ʜʝʣʦʚʠʪʝ ʦʜ ʦʧʰʪʠʥʘʪʘ ʚʦ ʧʦʜʥʦʞʿʝʪʦ ʥʘ ɺʣʘʠʥʘ ʠ ɹʝʿʘʟ ʊʝʧʝ, ʦʜʥʦʩʥʦ ʧʦ ʨʘʤ-

ʢʘʪʘ ʥʘ ʢʦʪʣʠʥʩʢʦʪʦ ʜʥʦ, ʧʦ ʜʦʣʠʥʩʢʠʪʝ ʩʪʨʘʥʠ, ʧʦʢʨʘʿ ʜʣʘʙʦʢʦ ʚʩʝʯʝʥʠ ʧʘʪʠʰʪʘ (ʜʣʘ-

ʙʦʢʠ ʟʘʩʝʮʠ), ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʥʘʩʝʣʙʠ ʠ ʜʨ.  

 

ʉʣʠʢʘ 40 ʉʚʣʝʯʠʰʪʝ ʢʘʿ ʩʝʣʦʪʦ ʎʨʥʠʢ, ʝʜʥʦ ʦʜ ʥʘʿʛʦʣʝʤʠʪʝ ʚʦ ʦʙʣʘʩʪʘ. 

ʊʦʢʤʫ ʦʜ ʪʠʝ ʧʨʠʯʠʥʠ, ʟʘ ʤʦʜʝʣʠʨʘˁʝ ʥʘ ʧʦʿʘʚʘʪʘ ʥʘ ʩʚʣʝʯʠʰʪʘ ʩʝ ʢʦʨʠʩʪʝʥʠ 

ʥʘʚʝʜʝʥʠʪʝ 6 ʬʘʢʪʦʨʠ: ʥʘʢʣʦʥʠ ʥʘ ʪʝʨʝʥʦʪ ʠ ʪʠʧʦʚʠ ʥʘ ʥʘʢʣʦʥʠ (ʠʩʧʘʢʥʘʪʠ ʠʣʠ ʚʦʚʣʝ-

ʯʝʥʠ), ʛʝʦʣʦʰʢʠʦʪ ʩʦʩʪʘʚ, ʧʦʢʨʦʚʥʦʩʪ ʥʘ ʟʝʤʿʠʰʪʝʪʦ, ʙʣʠʟʠʥʘʪʘ ʜʦ ʨʝʯʥʠ ʪʝʢʦʚʠ ʠ 

ʙʣʠʟʠʥʘʪʘ ʜʦ ʧʘʪʠʪhʘ. ɺʦ ʤʦʜʝʣʠʨʘˁʘ ʩʝ ʟʝʤʘʘʪ ʫʰʪʝ ʧʝʪ ʜʦʧʦʣʥʠʪʝʣʥʠ ʬʘʢʪʦʨʠ (ʝʢ-

ʩʧʦʟʠʮʠʠ, ʚʝʨʪʠʢʘʣʥʘ ʨʘʩʯʣʝʥʝʪʦʩʪ, ʦʜʜʘʣʝʯʝʥʦʩʪ ʦʜ ʨʘʩʝʜʠ, ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʠ 

ʩʝʠʟʤʠʯʥʦʩʪ), ʤʝʺʫʪʦʘ ʚʦ ʣʠʪʝʨʘʪʫʨʘʪʘ ʠʣʠ ʩʝ ʩʤʝʪʘ ʜʝʢʘ ʦʚʠʝ ʬʘʢʪʦʨʠ ʠʤʘʘʪ ʤʘʣʦ 

ʚʣʠʿʘʥʠʝ ʠʣʠ ʧʘʢ ʥʠʚʥʦʪʦ ʚʣʠʿʘʥʠʝ ʝ ʜʠʩʢʫʪʘʙʠʣʥʦ. ɺʦ ʧʨʦʮʝʩʦʪ ʥʘ ʤʦʜʝʣʠʨʘˁʝ, 

ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʛʦʣʝʤʠʥʘʪʘ ʠ ʪʠʧʦʪ ʥʘ ʥʘʢʣʦʥʦʪ ʢʘʢʦ ʜʠʛʠʪʘʣʥʠ ʩʣʦʝʚʠ ʩʝ ʠʟʚʣʝʯʝʥʠ ʦʜ 

15 ʤʝʪʘʨʩʢʠʦʪ ʜʠʛʠʪʘʣʝʥ ʤʦʜʝʣ ʥʘ ʨʝʣʿʝʬʦʪ. ʆʜʜʘʣʝʯʝʥʦʩʪʘ ʦʜ ʚʦʜʦʪʝʮʠʪʝ ʝ ʜʦʙʠʝʥʘ 

ʦʜ ʘʚʪʦʤʘʪʩʢʠ ʛʝʥʝʨʠʨʘʥʘʪʘ ʨʝʯʥʘ ʤʨʝʞʘ ʠ ʪʦʘ ʢʘʢʦ ʙʘʬʝʨ ʟʦʥʘ ʦʜ 100 ʤʝʪʨʠ ʦʢʦʣʫ 

ʚʦʜʦʪʝʮʠʪʝ. ʉʣʠʯʥʘ ʧʦʩʪʘʧʢʘ ʝ ʥʘʧʨʘʚʝʥʘ ʟʘ ʧʦʟʥʘʯʘʿʥʠʪʝ ʧʘʪʠʰʪʘ, ʩʦ ʪʦʘ ʰʪʦ ʢʘʿ ʥʠʚ 

ʝ ʦʜʨʝʜʝʥʘ ʟʦʥʘ ʥʘ ʚʣʠʿʘʥʠʝ ʠʣʠ ʙʘʬʝʨ ʟʦʥʘ ʜʦ ʦʜʜʘʣʝʯʝʥʦʩʪ ʦʜ 50 ʤʝʪʨʠ ʧʘʪʠʰʪʘʪʘ. 
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ʃʠʪʦʣʦʰʢʘʪʘ ʢʘʨʪʘ ʝ ʧʦʜʛʦʪʚʝʥʘ ʩʦ ʜʠʛʠʪʘʣʠʟʘʮʠʿʘ ʥʘ ʦʩʥʦʚʥʘʪʘ ʛʝʦʣʦʰʢʘ ʢʘʨʪʘ, ʣʠʩʪ 

ɼʝʣʯʝʚʦ, ʚʦ ʨʘʟʤʝʨ 1:100.000 ʧʨʠ ʰʪʦ ʟʘ ʩʝʢʦʿ ʪʠʧ ʥʘ ʢʘʨʧʠ ʝ ʜʘʜʝʥʘ ʩʦʦʜʚʝʪʘ ʚʨʝʜʥʦʩʪ 

ʚʦ ʦʜʥʦʩ ʥʘ ʧʦʛʦʜʥʦʩʪʘ ʟʘ ʧʦʿʘʚʘ ʥʘ ʩʚʣʝʯʠʰʪʘ. ʂʦʨʠʩʪʝˁʝ ʥʘ ʟʝʤʿʠʰʪʝʪʦ ʢʘʢʦ ʫʰʪʝ 

ʝʜʝʥ ʟʥʘʯʘʝʥ ʧʘʨʘʤʝʨʪʘʨ ʢʦʿ ʚʣʠʿʘʝ ʚʨʟ ʧʦʿʘʚʘʪʘ ʥʘ ʩʚʣʝʯʠʰʪʘ ʝ ʦʜʨʝʜʝʥʦ ʩʦ ʧʦʤʦʰ ʥʘ 

Corine Land Cover ʤʦʜʝʣʦʪ ʦʜ 2006 ʛʦʜʠʥʘ (CLC2006) ʥʘ ʢʨʘʿ ʝ ʠʟʚʨʰʝʥʘ ʧʨʦʮʝʥʢʘ ʥʘ 

ʩʪʝʧʝʥʦʪ ʥʘ ʚʣʠʿʘʥʠʝ ʥʘ ʩʝʢʦʿ ʦʜ ʰʝʩʪʝ ʥʘʚʝʜʝʥʠ ʬʘʢʪʦʨʠ ʩʧʦʨʝʜ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ 

ʦʙʣʘʩʪʘ, ʧʦʩʪʦʝʯʢʠʪʝ ʣʦʢʘʮʠʠ ʥʘ ʩʚʣʝʯʠʰʪʘʪʘ ʠ ʩʚʝʪʩʢʘʪʘ ʣʠʪʝʨʘʪʫʨʘ. ʊʘʢʘ ʥʝʚʨʟʘʥʠʪʝ 

ʠʣʠ ʨʘʩʧʘʜʥʘʪʠ ʩʝʜʠʤʝʥʪʥʠ ʢʘʨʧʠ ʠʤʘʘʪ ʬʘʢʪʦʨ ʥʘ ʚʣʠʿʘʥʠʝ 5, ʜʦʜʝʢʘ ʥʘʿʮʚʨʩʪʠʪʝ ʢʘʨ-

ʧʠ ʢʚʘʨʮʣʘʪʠʪʠʪʝ ʠʤʘʘʪ ʬʘʢʪʦʨ 1 ʠʣʠ ʨʝʯʝʩʠ ʥʝ ʚʣʠʿʘʘʪ ʚʨʟ ʧʦʿʘʚʘʪʘ ʥʘ ʩʚʣʝʯʠʰʪʘ. ʂʘʿ 

ʥʘʢʣʦʥʠʪʝ, ʥʘʿʛʦʣʝʤ ʬʘʢʪʦʨ ʠʤʘʘʪ ʪʝʨʝʥʠ ʩʦ ʛʦʣʝʤʠʥʘ ʥʘ ʥʘʢʣʦʥ ʦʜ 10 ʜʦ 30 ʩʪʝʧʝʥʠ ʠ 

ʪʦʘ ʬʘʢʪʦʨ 10, ʘ ʥʘʿʤʘʣ ʬʘʢʪʦʨ ʠʤʘʘʪ ʟʘʨʘʤʥʠʥʠ ʠ ʪʝʨʝʥʠ ʧʦʜ 5 ʩʪʝʧʝʥʠ, ʬʘʢʪʦʨ 2. ɺʩʫ-

ʥhʦʩʪ ʚʨʝʜʥʦʩʪʠʪʝ ʟʘ ʩʦʩʪʘʚʦʪ ʥʘ ʢʘʨʧʠʪʝ ʩʝ ʠʩʪʠ ʢʘʢʦ ʟʘ ʢʦʝʬʠʮʠʝʥʪʦʪ Y ʢʘʿ ʨʠʟʠʢʦʪ 

ʦʜ ʝʨʦʟʠʿʘ ʧʦʤʥʦʞʝʥ ʩʦ 3, ʜʦʜʝʢʘ ʚʨʝʜʥʦʩʪʠʪʝ ʟʘ ʢʦʨʠʩʪʝˁʝ ʥʘ ʟʝʤʿʠʰʪʝʪʦ ʩʝ ʠʩʪʠ ʢʘʢʦ 

ʢʦʝʬʠʮʠʝʥʪʦʪ X*a ʧʦʤʥʦʞʝʥ ʩʦ 6.  

 

ʉʣʠʢʘ 41 ʂʘʨʪʘ ʥʘ ʨʠʟʠʢ ʦʜ ʧʦʿʘʚʘ ʥʘ ʩʚʣʝʯʠʰʪʘ ʚʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ. 
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ʂʨʘʿʥʠʦʪ ʨʝʟʫʣʪʘʪ ʝ ʜʦʙʠʝʥ ʩʦ ʩʦʙʠʨʘˁʝ ʥʘ ʚʨʝʜʥʦʩʪʠʪʝ ʦʜ ʩʠʪʝ ʰʝʩʪ ʧʘʨʘʤʝʪ-

ʨʠ, ʦʜʥʦʩʥʦ ʩʦ ʩʦʙʠʨʘˁʝ ʥʘ ʚʨʝʜʥʦʩʪʠʪʝ ʟʘ ʩʝʢʦʿʘ ʝʜʠʥʝʯʥʘ ʧʦʚʨʰʠʥʘ ʦʜ ʩʠʪʝ 6 ʜʠʛʠ-

ʪʘʣʥʠ ʩʣʦʝʚʠ. ɺʨʝʜʥʦʩʪʠʪʝ ʥʘ ʜʦʙʠʝʥʠʦʪ ʤʦʜʝʣ ʩʝ ʜʚʠʞʘʪ ʚʦ ʛʨʘʥʠʮʠʪʝ ʦʜ 5 (ʧʦʜʨʘʯʿʘ 

ʩʦ ʥʘʿʩʣʘʙ ʧʦʪʝʥʮʠʿʘʣ ʟʘ ʧʦʿʘʚʘ ʥʘ ʩʚʣʝʯʠʰʪʘ) ʜʦ 25 (ʧʦʜʨʘʯʿʘ ʩʦ ʥʘʿʛʦʣʝʤ ʧʦʪʝʥʮʠʿʘʣ 

ʟʘ ʧʦʿʘʚʘ ʥʘ ʩʚʣʝʯʠʰʪʘ ʠ ʧʦʜʨʘʯʿʘ ʢʘʜʝ ʰʪʦ ʚʝ˃ʝ ʧʦʩʪʦʿʘʪ ʩʚʣʝʯʠʰʪʘ). ʇʦʤʝʺʫ ʥʘʚeʜʝ-

ʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʩʝ ʠʟʜʚʦʝʥʠ 5 ʢʣʘʩʠ ʩʦ ʤʥʦʛʫ ʤʘʣ, ʤʘʣ, ʩʨʝʜʝʥ, ʚʠʩʦʢ ʠ ʤʥʦʛʫ ʚʠʩʦʢ 

ʧʦʪʝʥʮʠʿʘʣ ʟʘ ʧʦʿʘʚʘ ʥʘ ʩʚʣʝʯʠʰʪʘ.  

 

ʉʣʠʢʘ 42 ʇʦʜʨʘʯʿʘ ʧʦʜ ʚʠʩʦʢ ʨʠʟʠʢ ʦʜ ʧʦʿʘʚʘ ʥʘ ʩʚʣʝʯʠʰʪʘ ʚʦ ʥʝʧʦʩʨʝʜʥʘʪʘ ʦʢʦʣʠʥʘ ʥʘ 

ʇʝʭʯʝʚʦ, ʏʠʬʣʠʢ, ʅʝʛʨʝʚʦ ʠ ʎʨʥʠʢ. 

ʉʦ ʪʝʨʝʥʩʢʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ ʠ ʘʥʘʣʠʟʘʪʘ ʥʘ ʩʘʪʝʣʠʪʩʢʠʪʝ ʠ ʦʨʪʦʬʦʪʦ ʩʥʠʤʢʠ ʝ 

ʫʪʚʨʜʝʥʦ ʜʝʢʘ ʥʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʠʤʘ ʦʢʦʣʫ 100-200 ʩʚʣʝʯʠʰʪʘ, ʦʜ 

ʢʦʠ ʥʘʿʛʦʣʝʤ ʜʝʣ ʩʝ ʘʢʪʠʚʥʠ ʠ ʪʠʝ ʟʘʝʜʥʦ ʟʘʬʘ˃ʘʘʪ ʧʦʚʨʰʠʥʘ ʦʜ ʦʢʦʣʫ 10% ʦʜ ʚʢʫʧʥʘ-
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ʪʘ. ɽʜʥʦ ʦʜ ʥʘʿʛʦʣʝʤʠʪʝ ʩʚʣʝʯʠʰʪʘ ʚʦ ʦʙʣʘʩʪʘ ʝ ʦʥʘ ʢʘʿ ʩʝʣʦʪʦ ʎʨʥʠʢ. ʊʦʘ ʠʤʘ ʜʦʣʞʠ-

ʥʘ ʦʜ 400 ʤʝʪʨʠ, ʰʠʨʦʯʠʥʘ ʦʜ 60-100 ʤʝʪʨʠ ʠ ʚʢʫʧʝʥ ʚʦʣʫʤʝʥ ʦʜ ʙʣʠʟʫ 700.000 m
3
. 

ʄʘʪʝʨʠʿʘʣʦʪ ʚʦ ʩʚʣʝʯʠʰʪʝʪʦ ʧʦʨʘʜʠ ʛʦʣʝʤʠʦʪ ʥʘʢʣʦʥ, ʩʝ ʧʨʠʜʚʠʞʫʚʘ ʚʦ ʧʨʘʚʝʮ ʥʘ ʎʨ-

ʥʠʯʢʘ ʈʝʢʘ, ʦʩʦʙʝʥʦ ʟʘ ʚʨʝʤʝ ʥʘ ʩʠʣʥʠ ʚʨʥʝʞʠ. ʇʦʨʘʜʠ ʛʦʣʝʤʘʪʘ ʤʘʩʘ ʰʪʦ ʩʝ ʩʣʠʟʥʫʚʘ 

ʧʦʩʪʦʠ ʦʧʘʩʥʦʩʪ ʜʘ ʜʦʿʜʝ ʜʦ ʥʘʛʣʦ ʧʨʝʛʨʘʜʫʚʘˁʝ ʥʘ ʜʦʣʠʥʘʪʘ ʥʘ ʎʨʥʠʯʢʘ ʈʝʢʘ ʠ ʩʦʟʜʘ-

ʚʘˁʝ ʥʘ ʧʨʠʨʦʜʥʘ ʧʨʝʛʨʘʜʘ. ʇʦʚʝ˃ʝ ʤʘʣʠ ʩʚʣʝʯʠʰʪʘ ʩʝ ʨʝʛʠʩʪʨʠʨʘʥʠ ʠ ʚʦ ʩʣʠʚʦʪ ʥʘ 

ʇʘʥʯʘʨʝʚʩʢʘ ʈʝʢʘ, ʧʦʪʦʘ ʋʤʣʝʥʩʢʘ ʈʝʢʘ ʠ ʜʝʣʦʚʠ ʥʘ ʇʝʭʯʝʚʩʢʘ ʈʝʢʘ.  

 ʉʧʦʨʝʜ ʢʘʨʪʘʪʘ ʥʘ ʧʦʜʨʘʯʿʘ ʧʦʜ ʨʠʟʠʢ ʦʜ ʧʦʿʘʚʘ ʥʘ ʩʚʣʝʯʠʰʪʘ, ʚʦ ʦʧʰʪʠʥʘʪʘ 

ʇʝʭʯʝʚʦ, ʦʢʦʣʫ 31,7 km
2
 ʠʣʠ 15% ʦʜ ʚʢʫʧʥʘʪʘ ʪʝʨʠʪʦʨʠʿʘ ʝ ʧʦʛʦʜʥʘ ʟʘ ʧʦʿʘʚʘ ʥʘ ʩʚʣʝ-

ʯʠhʪʘ ʧʨʠ ʩʦʦʜʚʝʪʥʠ ʚʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ. ʅʘ ʩʣʠʢʘ 37 ʝ ʧʨʠʢʘʞʘʥ ʛʨʘʬʠʢʦʥ ʥʘ ʦʜʥʦʩʦʪ 

ʧʦʤʝʺʫ ʥʘʜʤʦʨʩʢʘʪʘ ʚʠʩʦʯʠʥʘ ʠ ʩʪʝʧʝʥʦʪ ʥʘ ʨʠʟʠʢ ʦʜ ʧʦʿʘʚʘ ʥʘ ʩʚʣʝʯʠʰʪʘ. ɱʘʩʥʦ ʩʝ 

ʛʣʝʜʘ ʜʝʢʘ ʩʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʪʝʨʝʥʦʪ, ʩʝ ʟʛʦʣʝʤʫʚʘ ʨʠʟʠʢʦʪ ʦʜ ʧʦʿʘʚʘ ʥʘ 

ʩʚʣʝʯʠʰʪʘ, ʰʪʦ ʦʩʦʙʝʥʦ ʝ ʠʟʨʘʟʝʥʦ ʚʦ ʥʘʿʥʠʩʢʠʪʝ ʜʝʣʦʚʠ ʥʘ ʦʧʰʪʠʥʘʪʘ ʜʦ 1000 m. ʆʚ-

ʜʝ ʝ ʩʢʦʥʮʝʥʪʨʠʥʦ ʥʘʿʤʥʦʛʫ ʥʘʩʝʣʝʥʠʝ, ʘ ʯʦʚʝʢʦʚʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʩʝ ʥʘʿʠʥʪʝʥʟʠʚʥʠ, ʰʪʦ 

ʟʥʘʯʠ ʜʝʢʘ ʯʦʚʝʢʦʪ ʚʩʫʰʥʦʩʪ ʝ ʝʜʝʥ ʦʜ ʢʣʫʯʥʠʪʝ ʬʘʢʪʦʨʠ ʟʘ ʘʢʪʠʚʠʨʘˁʝ ʥʘ ʩʚʣʝʯʠʰʪʘ, 

ʦʜʨʦʥʠ ʠ ʜʨʫʛʠ ʛʨʘʚʠʪʘʮʠʩʢʠ ʧʨʦʮʝʩʠ. ɺʦ ʦʧʪhʠʥʘʪʘ ʇʝʭʯʝʚʦ, ʨʝʯʠʩʠ ʩʠʪʝ ʥʘʩʝʣʙʠ 

ʣʝʞʘʪ ʥʘ ʩʚʣʝʯʠʰʥʦ ʧʦʛʦʜʥʠ ʪʝʨʝʥʠ ʠʣʠ ʚʦ ʥʠʚʥʘ ʙʣʠʟʠʥʘ, ʦʩʚʝʥ ʩʝʣʘʪʘ ʏʠʬʣʠʢ ʠ 

ʈʦʙʦʚʦ.  

 

ʉʣʠʢʘ 43 ʆʜʥʦʩʦʪ ʧʦʤʝʺʫ ʥʘʜʤʦʨʩʢʘʪʘ ʚʠʩʦʯʠʥʘ ʠ ʨʠʟʠʢʦʪ ʦʜ ʩʚʣʝʯʠʰʪʘ ʚʦ ʦʧʰʪʠʥʘ 

ʇʝʭʯʝʚʦ. 
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ʆʜʨʝʜʝʥʠ ʧʦʿʘʚʠ ʥʘ ʥʘʧʫʢʥʫʚʘˁʘ ʥʘ ʦʙʿʝʢʪʠ, ʥʘʧʫʢʥʫʚʘˁʝ, ʦʰʪʝʪʫʚʘˁʝ ʠʣʠ ʟʘ-

ʩʠʧʫʚʘˁʝ ʘʩʬʘʣʪʥʠ ʧʘʪʠʰʪʘ, ʠʩʢʨʠʚʫʚʘˁʝ ʠʣʠ ʦʰʪʝʪʫʚʘˁʝ ʥʘ ʙʘʥʜʝʨʠ, ʜʘʣʥʦʚʦʜʠ ʠ 

ʩʣʠʯʥʠ ʧʦʿʘʚʠ, ʛʣʘʚʥʦ ʩʝ ʧʦʩʣʝʜʠʮʘ ʦʜ ʧʦʤʠʨʥʘ ʠʣʠ ʧʦʠʟʨʘʟʝʥʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʩʚʣʝʯʠ-

ʰʪʘ. ʇʦʥʝʢʦʛʘʰ ʧʘʢ ʝ ʧʦʪʨʝʙʝʥ ʩʘʤʦ ʤʘʣ ʟʘʬʘʪ ʜʘ ʩʝ ʩʤʠʨʠ ʦʜʨʝʜʝʥʦ ʩʚʣʝʯʠʰʪʝ ʠ ʜʘ 

ʥʝ ʧʨʝʪʩʪʘʚʫʚʘ ʠʜʥʘ ʟʘʢʘʥʘ.  

ɹʠʜʝʿ˃ʠ ʚʦʜʘʪʘ ʦʜ ʚʨʥʝʞʠʪʝ ʝ ʝʜʝʥ ʦʜ ʥʘʿʟʥʘʯʘʿʥʠʪʝ ʬʘʢʪʦʨʠ ʢʦʠ ʠʤʘʘʪ ʚʣʠʿʘʥʠʝ 

ʟʘ ʧʦʿʘʚʘ ʥʘ ʩʚʣʝʯʠʰʪʘ, ʠʟʨʘʙʦʪʝʥʠ ʩʝ ʪʨʠ ʩʮʝʥʘʨʠʿʘ ʩʧʦʨʝʜ ʜʥʝʚʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ 

ʚʨʥʝʞʠ ʠ ʪʦʘ ʦʜ 30 mm, 60 mm ʠ 90 mm. ʉʠʪʝ ʩʮʝʥʘʨʠʿʘ ʦʜʛʦʚʘʨʘʘʪ ʥʘ ʦʜʨʝʜʝʥ ʧʦʪʝʥ-

ʮʠʿʘʣ ʥʘ ʧʦʿʘʚʘ ʥʘ ʩʚʣʝʯʠʰʪʘ ʧʨʠ ʰʪʦ ʢʦʣʢʫ ʜʥʝʚʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʚʨʥʝʞʠ ʝ ʧʦʛʦ-

ʣʝʤʦ ʠʣʠ ʧʘʢ ʚʨʥʝʞʠʪʝ ʪʨʘʘʪ ʧʦʜʦʣʛʦ, ʪʦʣʢʫ ʠ ʧʦʚʨʰʠʥʘʪʘ ʟʘʬʘʪʝʥʘ ʩʦ ʩʚʣʝʯʠʰʪʘ ˃ʝ 

ʙʠʜʝ ʧʦʛʦʣʝʤʘ. 

 

ʉʣʠʢʘ 44 ʂʘʨʪʘ ʥʘ ʧʦʜʨʘʯʿʘ ʧʦʪʝʥʮʠʿʘʣʥʦ ʟʘʛʨʦʟʝʥʠ ʦʜ ʩʚʣʝʯʠʰʪʘ ʧʨʠ ʚʨʥʝʞʠ ʦʜ 30 mm. 
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ʉʣʠʢʘ 45 ʂʘʨʪʘ ʥʘ ʧʦʜʨʘʯʿʘ ʧʦʪʝʥʮʠʿʘʣʥʦ ʟʘʛʨʦʟʝʥʠ ʦʜ ʩʚʣʝʯʠʰʪʘ ʧʨʠ ʚʨʥʝʞʠ ʦʜ 60 mm. 

ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʢʦʨʠʩʪʝʥʠʦʪ ʤʦʜʝʣ ʩʝ ʜʦʙʠʝʥʠ ʨʘʟʣʠʯʥʠ ʧʦʪʝʥʮʠʿʘʣʥʠ ʧʦʚʨʰʠʥʠ 

ʧʦʜ ʨʠʟʠʢ ʦʜ ʧʦʿʘʚʘ ʥʘ ʩʚʣʝʯʠʰʪʘ, ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʜʥʝʚʥʠʪʝ ʢʦʣʠʯʝʩʪʚʘ ʚʨʥʝʞʠ. ʀʩʪʠ-

ʪʝ ʩʝ ʧʨʠʢʘʞʘʥʠ ʚʦ ʪʘʙʝʣʘ 12.  

ʊʘʙʝʣʘ 12. ʇʦʚʨʰʠʥʠ ʟʘʬʘʪʝʥʠ ʩʦ ʩʚʣʝʯʠʰʪʘ ʧʨʠ ʨʘʟʣʠʯʥʠ ʜʥʝʚʥʠ ʚʨʥʝʞʠ. 

ɼʥʝʚʥʠ 

ʚʨʥʝʞʠ 

ʇʦʚʨʰʠʥʘ 

km
2
 % 

30 mm 19.8 9.5 

60 mm 50.1 24.0 

90 mm 88.6 42.5 

ɺʢʫʧʥʦ 208.5 100.0 

 

 ʆʯʠʛʣʝʜʥʦ, ʢʦʣʢʫ ʩʝ ʧʦʛʦʣʝʤʠ ʜʥʝʚʥʠʪʝ ʢʦʣʠʯʝʩʪʚʘ ʥʘ ʚʨʥʝʞʠ, ʪʦʣʢʫ ʩʝ ʧʦʛʦʣʝ-

ʤʠ ʠ ʧʦʚʨʰʠʥʠʪʝ ʟʘʛʨʦʟʝʥʠ ʦʜ ʩʚʣʝʯʠʰʪʘ (ʠʘʢʦ ʚʣʠʿʘʘʪ ʠ ʦʩʪʘʥʘʪʠʪʝ ʜʠʥʘʤʠʯʢʠ ʬʘʢ-

ʪʦʨʠ, ʢʘʢʦ ʪʝʤʧʝʨʘʪʫʨʠʪʝ, ʪʦʧʝˁʝʪʦ ʥʘ ʩʥʝʛʦʪ ʠ ʩʣ.). ɺʦ ʩʝʢʦʿ ʩʣʫʯʘʿ, ʥʘʿʟʘʛʨʦʟʝʥʠ ʩʝ 


















































