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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.  

ɻʦʣʝʤ ʜʝʣ ʦʜ ʧʨʠʨʦʜʥʠʪʝ ʨʝʩʫʨʩʠ ʩʦ ʢʦʠ ʥʝʢʦʛʘʰ ʨʘʩʧʦʣʘʛʘʣʝ ʦʧʰʪʠʥʠʪʝ ʇʝʭ-

ʯʝʚʦ ʠ ʉʠʤʠʪʣʠ ʜʝʥʝʩ ʩʝ ʜʝʣʫʤʥʦ, ʘ ʥʝʢʘʜʝ ʜʫʨʠ ʠ ʮʝʣʦʩʥʦ ʫʥʠʰʪʝʥʠ ʩʦ ʘʥʪʨʦʧʦʛʝʥʠ 

ʚʣʠʿʘʥʠʿʘ. ʊʘʢʚʠʪʝ ʟʘʛʨʦʟʫʚʘˁʘ ʠ ʧʨʦʤʝʥʠ, ʟʘ ʞʘʣ ʧʨʦʜʦʣʞʫʚʘʘʪ ʠ ʩʝ ʟʘʢʘʥʫʚʘʘʪ ʩʦ ʥʘ-

ʪʘʤʦʰʥʘ ʜʝʛʨʘʜʘʮʠʿʘ ʥʘ ʨʝʩʫʨʩʠʪʝ. ɸʢʪʠʚʥʦʩʪʠʪʝ ʢʦʠ ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʟʘʛʨʦʟʫʚʘˁʝ ʠ 

ʧʨʦʤʝʥʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʩʦ ʩʚʝʩʥʦ ʠʣʠ ʥʝʩʚʝʩʥʦ ʚʣʠʿʘʥʠʝ ʥʘ ʯʦʚʝʢʦʪ ʠʣʠ ʧʘʢ ʧʦ 

ʧʨʠʨʦʜʝʥ ʧʘʪ ʩʝ ʥʘʨʝʯʝʥʠ ʧʨʠʨʦʜʥʠ ʥʝʧʦʛʦʜʠ.  

ɺʦ ʤʠʥʘʪʦʪʦ ʩʠʪʝ ʧʦʛʦʣʝʤʠ ʧʨʠʨʦʜʥʠ ʨʠʟʠʮʠ, ʥʝʧʦʛʦʜʠ ʠ ʢʘʪʘʩʪʨʦʬʠ ʙʠʣʝ ʦʙʿʘ-

ʩʥʫʚʘʥʠ ʢʘʢʦ ʙʦʞʿʦ ʢʘʟʥʫʚʘˁʝ ʥʘ ʯʦʚʝʯʢʠʦʪ ʨʦʜ ʟʘ ʥʝʤʦʨʘʣʥʦʪʦ ʦʜʥʝʩʫʚʘˁʝ ʠ ʠʩʪʠʪʝ 

ʩʝ ʩʤʝʪʘʣʝ ʢʘʢʦ ʥʝʠʟʙʝʞʥʠ ʥʘʩʪʘʥʠ. ʉʦ ʩʦʚʨʝʤʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʜ ʥʘʫʯʥʠʪʝ ʠʩʪʨʘʞʫʚʘ-

ˁʘ ʩʝ ʜʦʿʜʝ ʜʦ ʩʦʟʥʘʥʠʝ ʜʝʢʘ ʯʦʚʝʢʦʪ ʠʟʚʨʰʠʣ ʩʝʨʠʦʟʥʘ ʧʨʦʤʝʥʘ (ʜʝʛʨʘʜʘʮʠʿʘ) ʥʘ ʧʨʠ-

ʨʦʜʥʠʪʝ ʫʩʣʦʚʠ ʠ ʧʨʦʮʝʩʠ ʥʘ ʟʝʤʿʘʪʘ. ʉʦ ʩʚʦʝʪʦ ʩʝʙʠʯʥʦ ʜʝʿʩʪʚʫʚʘˁʝ ʩʦ ʮʝʣ ʟʘ-

ʜʦʚʦʣʫʚʘˁʝ ʥʘ ʞʠʚʦʪʥʠʪʝ ʧʦʪʨʝʙʠ ʠ ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʧʦʩʠʛʫʨʝʥ ʠ ʧʦʣʘʛʦʜʝʥ ʞʠʚʦʪ ʧʦ 

ʧʘʪ ʥʘ ʪʝʭʥʦʣʦʰʢʠ ʠʥʦʚʘʮʠʠ, ʪʦʿ ʛʠ ʧʨʠʣʘʛʦʜʫʚʘʣ ʧʨʠʨʦʜʥʠʪʝ ʫʩʣʦʚʠ ʢʦʥ ʩʦʧʩʪʚʝʥʠʪʝ 

ʧʦʪʨʝʙʠ, ʩʦ ʰʪʦ ʛʦ ʤʝʥʫʚʘʣ ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʧʨʦʮʝʩʠ. ʂʘʢʦ ʦʜʛʦʚʦʨ ʥʘ 

ʧʨʠʨʦʜʘʪʘ ʥʘ ʧʨʦʤʝʥʘʪʘ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʫʩʣʦʚʠ ʠ ʧʨʦʮʝʩʠ ʟʘʧʦʯʥʘʣʝ ʜʘ ʩʝ ʠʥʪʝʥʟʠʚʠʨʘ-

ʘʪ ʠ ʧʨʠʨʦʜʥʠʪʝ ʥʝʧʦʛʦʜʠ. ʅʠʚʥʘʪʘ ʙʨʦʿʥʦʩʪ ʠ ʟʘʯʝʩʪʝʥʦʩʪ ʧʦʩʪʦʿʘʥʦ ʨʘʩʪʝʣʘ ʩʦ ʥʘʧʨʝ-

ʜʦʢʦʪ ʥʘ ʯʦʚʝʰʪʚʦʪʦ, ʦʜʥʦʩʥʦ ʩʦ ʩʪʝʧʝʥʦʪ ʥʘ ʜʝʛʨʘʜʘʮʠʿʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. ʉʧʦ-

ʨʝʜ ʦʜʨʝʜʝʥʠ ʩʦʟʥʘʥʠʿʘ ʚʦ ʧʨʚʘʪʘ ʧʦʣʦʚʠʥʘ ʥʘ ʤʠʥʘʪʠʦʪ ʚʝʢ ʥʘ ʩʝʢʦʠ ʜʝʩʝʪ ʛʦʜʠʥʠ ʩʝ 

ʩʣʫʯʫʚʘʣʝ ʧʦ ʩʪʦ ʧʨʠʨʦʜʥʠ ʢʘʪʘʩʪʨʦʬʠ, ʘ ʚʦ ʧʦʯʝʪʦʢʦʪ ʥʘ ʦʚʦʿ ʚʝʢ ʥʠʚʥʠʦʪ ʙʨʦʿ ʧʦ-

ʨʘʩʥʘʣ ʥʘ ʧʨʝʢʫ 3500. ʉʘʤʦ ʚʦ 2005 ʛʦʜ. ʠʤʘʰʝ ʦʢʦʣʫ 360 ʧʨʠʨʦʜʥʠ ʥʝʧʦʛʦʜʠ ʧʨʠ ʰʪʦ 

ʩʝ ʩʣʫʯʠʿʘ ʦʢʦʣʫ 92000 ʞʨʪʚʠ.  
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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-

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. ɻɽʆɻʈɸʌʉʂɸ ʇʆʃʆɾɹɸ 

 

ʆʧʰʪʠʥʠʪʝ ʢʦʠ ʩʝ ʧʨʝʜʤʝʪ ʥʘ ʦʚʘʘ ʧʨʦʝʢʪʥʘ ʩʪʫʜʠʿʘ, ʛʝʦʛʨʘʬʩʢʠ ʩʝ ʣʦʮʠʨʘʥʠ 

ʨʝʯʠʩʠ ʚʦ ʮʝʥʪʨʘʣʥʠʦʪ ʿʫʞʝʥ ʜʝʣ ʥʘ ɹʘʣʢʘʥʩʢʠʦʪ ʇʦʣʫʦʩʪʨʦʚ. ʆʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʩʝ 

ʥʘʦ̋ʘ ʚʦ ʢʨʘʿʥʠʦʪ ʠʩʪʦʯʝʥ ʜʝʣ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʥʘ ʩʘʤʘʪʘ ʛʨʘʥʠʮʘ ʩʦ ʈʝʧʫʙ-

ʣʠʢʘ 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 (ʧʦʟʥʘʪʠ ʫʰʪʝ ʢʘʢʦ ʄʘʣʝʰ ʠ ʇʠ-

ʿʘʥʝʮ). ɺʦ ʤʝʨʠʜʠʿʘʥʩʢʠ ʧʨʘʚʝʮ, ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʩʝ ʧʨʦʪʝʛʘ ʦʜ 41Ü41ô ʥʘ ʿʫʛ ʜʦ 

41Ü52ô ʥʘ ʩʝʚʝʨ, ʚʦ ʜʦʣʞʠʥʘ ʦʜ ʦʢʦʣʫ 20 km. ɺʦ ʥʘʧʦʨʝʜʥʠʯʢʠ ʧʨʘʚʝʮ ʧʘʢ, ʩʝ ʧʨʦʪʝʛʘ 

ʦʜ 22Ü46ô ʥʘ ʟʘʧʘʜ ʜʦ 23Ü02ô ʥʘ ʠʩʪʦʢ, ʰʪʦ ʚʦʝʜʥʦ ʝ ʥʘʿʠʩʪʦʯʥʘ ʪʦʯʢʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘ-

ʢʝʜʦʥʠʿʘ. ɺʦ ʦʚʦʿ ʧʨʘʚʝʮ ʦʧʰʪʠʥʘʪʘ ʝ ʠʟʜʦʣʞʝʥʘ ʦʢʦʣʫ 21 km. ɺʩʫʰʥʦʩʪ ʮʝʣʘʪʘ ʦʧ-

ʰʪʠʥʘ ʝ ʠʟʜʦʣʞʝʥʘ ʚʦ ʧʨʘʚʝʮ ʩʝʚʝʨʦʟʘʧʘʜ-ʿʫʛʦʠʩʪʦʢ, ʘ ʜʚʝʪʝ ʥʘʿʦʜʜʘʣʝʯʝʥʠ 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). ɺʦ ʦʜʥʦʩ 

ʥʘ ʩʦʦʙʨʘ˃ʘʿʥʘʪʘ ʧʦʚʨʟʘʥʦʩʪ, ʩʦʩʪʦʿʙʘʪʘ ʝ ʨʝʣʘʪʠʚʥʦ ʜʦʙʨʘ ʙʠʜʝʿ˃ʠ ʥʠʟ ʦʧʰʪʠʥʘ ʇʝʭ-

ʯʝʚʦ ʤʠʥʫʚʘ ʚʘʞʥʠʦʪ ʨʝʛʠʦʥʘʣʝʥ ʧʘʪ ʢʦʿ ʛʠ ʧʦʚʨʟʫʚʘ ɹʝʨʦʚʦ ʠ ɼʝʣʯʝʚʦ ʩʦ ʜʨʫʛʠʪʝ ʛʨʘ-

ʜʦʚʠ 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 ʧʦʧʦʚʦʣʥʘ 

ʜʦʢʦʣʢʫ ʩʝ ʠʟʛʨʘʜʠ ʛʨʘʥʠʯʥʠʦʪ ʧʨʝʤʠʥ ʂʣʝʧʘʣʦ.  

ʆʧʰʪʠʥʘʪʘ ʉʠʤʠʪʣʠ ʩʝ ʥʘʦʺʘ ʚʦ ʿʫʛʦʟʘʧʘʜʥʠʦʪ ʜʝʣ ʥʘ ɹʫʛʘʨʠʿʘ ʥʘ ʩʘʤʘʪʘ ʛʨʘʥʠ-

ʮʘ ʩʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ. ʊʘʘ ʝ ʚʦ ʩʨʝʜʥʦʪʦ ʪʝʯʝʥʠʝ ʥʘ ʨʝʢʘʪʘ ʉʪʨʫʤʘ, 120 km ʿʫʞ-

ʥʦ ʦʜ ʉʦʬʠʿʘ. ʀʟʜʦʣʞʝʥʘ ʝ ʦʢʦʣʫ 40 km ʚʦ ʧʨʘʚʝʮ ʿʫʛʦʟʘʧʘʜ-ʩʝʚʝʨʦʠʩʪʦʢ, ʜʦʜʝʢʘ ʰʠʨʦ-

ʯʠʥʘʪʘ ʚʦ ʧʨʦʩʝʢ ʠʟʥʝʩʫʚʘ 12-15 km. ʅʘʿʟʘʧʘʜʥʘʪʘ ʪʦʯʢʘ ʚʦ ʦʧʰʪʠʥʘʪʘ ʝ ʢʦʪʘʪʘ 1390 m 

ʥʘ ʧʣʘʥʠʥʘʪʘ ɺʣʘʠʥʘ (ʢʦʦʨʜʠʥʘʪʠ 22̄ 56ô20òɽ, 415̄0ô50òN), ʜʦʜʝʢʘ ʥʘʿʠʩʪʦʯʥʘʪʘ ʪʦʯʢʘ 

ʝ ʚʨʚʦʪ 2352 m ʥʘ ʧʣʘʥʠʥʘʪʘ ʈʠʣʘ (ʢʦʦʨʜʠʥʘʪʠ 23 2̄2ô16òɽ, 415̄8ô30òN. ɺʦ ʥʘʚʝʜʝʥʠʪʝ 

ʛʨʘʥʠʮʠ, ʦʧʰʪʠʥʘʪʘ ʉʠʤʠʪʣʠ ʟʘʬʘ˃ʘ ʧʦʚʨʰʠʥʘ ʦʜ 559.8 km
2
 (0,5% ʦʜ ʧʦʚʨʰʠʥʘʪʘ ʥʘ 

ɹʫʛʘʨʠʿʘ) ʠ ʙʨʦʠ 15185 ʞʠʪʝʣʠ (0,2% ʚʦ ʦʜʥʦʩ ʥʘ ʮʝʣʘʪʘ ʜʨʞʘʚʘ). ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦ 

ʧʨʠʧʘʺʘ ʥʘ ɹʣʘʛʦʝʚʛʨʘʜʩʢʘʪʘ ʦʙʣʘʩʪ, ʢʦʿʘ ʩʝ ʩʦʩʪʦʠ ʦʜ ʚʢʫʧʥʦ 14 ʦʧʰʪʠʥʠ. ʉʦʩʝʜʥʠ ʦʧ-

ʰʪʠʥʠ ʥʘ ʉʠʤʠʪʣʠ ʩʝ ɹʣʘʛʦʝʚʛʨʘʜ ʥʘ ʩʝʚʝʨ ʢʘʢʦ ʧʦʛʦʣʝʤʘ, ʂʨʝʩʥʘ ʥʘ ʿʫʛ, ʈʘʟʣʦʛ ʥʘ ʠʩ-

ʪʦʢ ʠ ʇʝʭʯʝʚʦ ʥʘ ʟʘʧʘʜ, ʢʘʢʦ ʧʦʤʘʣʠ ʦʧʰʪʠʥʠ. ʆʧʰʪʠʥʘʪʘ ʉʠʤʠʪʣʠ ʨʝʣʿʝʬʥʦ ʣʝʞʠ 
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ʧʦʤʝʺʫ ɺʣʘʠʥʘ (1932 m) ʠ ʄʘʣʝʰʝʚʩʢʠʪʝ ʇʣʘʥʠʥʠ (1803 m) ʥʘ ʟʘʧʘʜ ʠ ʚʠʩʦʢʠʪʝ ʧʣʘ-

ʥʠʥʠ ʈʠʣʘ (2925 m) ʠ ʇʠʨʠʥ (2914 m) ʥʘ ʠʩʪʦʢ. ʅʘʿʥʠʩʢʘ ʪʦʯʢʘ ʚʦ ʦʧʰʪʠʥʘʪʘ ʝ ʥʘ ʠʟʣʝ-

ʟʦʪ ʥʘ ʨʝʢʘʪʘ ʉʪʨʫʤʘ ʥʘ ʦʢʦʣʫ 200 m ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ, ʜʦʜʝʢʘ ʥʘʿʚʠʩʦʢʘʪʘ ʝ ʚʨʚʦʪ 

ɻʨʙʝʮ ʥʘ ʧʣʘʥʠʥʘʪʘ ʇʠʨʠʥ, ʥʘ 2597 m. ɺʦ ʩʘʤʘʪʘ ʦʧʰʪʠʥʘ ʠʤʘ 17 ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ ʠ ʪʦʘ 

16 ʩʝʣʘ ʠ ʛʨʘʜʦʪ ʉʠʤʠʪʣʠ. ɼʦʣʠʥʘʪʘ ʥʘ ʨʝʢʘʪʘ ʉʪʨʫʤʘ ʢʦʿʘ ʤʠʥʫʚʘ ʨʝʯʝʩʠ ʥʠʟ ʩʨʝʜʠʰ-

ʥʠʦʪ ʜʝʣ ʥʘ ʆʧʰʪʠʥʘʪʘ, ʦʚʦʟʤʦʞʫʚʘ ʜʦʙʨʘ ʩʦʦʙʨʘ˃ʘʿʥʘ ʧʦʚʨʟʘʥʦʩʪ ʩʦ ɹʣʘʛʦʝʚʛʨʘʜ ʠ 

ʉʦʬʠʿʘ ʥʘ ʩʝʚʝʨ, ʘ ʥʘ ʿʫʛ ʩʦ ʉʘʥʜʘʥʩʢʠ ʠ ɻʨʮʠʿʘ. ʇʦʢʨʘʿ ʪʦʘ ʠʤʘ ʧʦʚʝ˃ʝ ʧʘʪʠʰʪʘ ʦʜ ʨʝ-

ʛʠʦʥʘʣʥʦ ʠ ʣʦʢʘʣʥʦ ʟʥʘʯʝˁʝ, ʘ ʤʝʺʫ ʧʦʟʥʘʯʘʿʥʠʪʝ ʝ ʨʝʛʠʦʥʘʣʥʠʦʪ ʧʘʪ ʉʠʤʠʪʣʠ-ʈʘʟʣʦʛ.  

 

ʉʣʠʢʘ 1 ɻʝʦʛʨʘʬʩʢʘ ʧʦʣʦʞʙʘ ʥʘ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ. 

 ʆʜ ʧʨʝʪʭʦʜʥʦʪʦ ʧʨʦʠʟʣʝʛʫʚʘ ʜʝʢʘ ʜʚʝʪʝ ʦʧʰʪʠʥʠ, ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ ʟʘʝʜʥʠʯʢʠ 

ʟʘʬʘ˃ʘʘʪ ʧʦʚʨʰʠʥʘ ʦʜ  768,3 km
2
, ʘ ʚʦ 24-ʪʝ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ ʚʦ ʥʠʚ ʞʠʚʝʝ ʥʘʩʝʣʝʥʠʝ ʦʜ  ʦʢʦʣʫ 

20100 ʞʠʪʝʣʠ.  
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ʉʣʠʢʘ 2 ʊʦʧʦʛʨʘʬʩʢʠ ʧʨʦʬʠʣ ʥʘ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ (ʟʘʧʘʜ-ʠʩʪʦʢ). 
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3. ʇʈʀʈʆɼʅʀ ʂɸʈɸʂʊɽʈʀʉʊʀʂʀ ʀ ʇʈʀʈʆɼʅʀ ʈɽʉʋʈʉʀ 

 

ɺʦ ʦʜʥʦʩ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʙʝʟ ʦʛʣʝʜ ʥʘ ʤʘʣʘʪʘ ʧʦʚʨʰʠʥʘ, ʦʧʰʪʠʥʠʪʝ 

ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ ʩʝ ʜʦʩʪʘ ʠʥʪʝʨʝʩʥʠ ʠ ʨʘʟʥʦʚʠʜʥʠ. ʊʦʘ ʝ ʠʟʨʘʟʝʥʦ ʚʦ ʧʦʛʣʝʜ ʥʘ ʛʝʦʣʦʰʢʠʦʪ 

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 3 ɺʨʚʦʪ ʂʘʜʠʠʮʘ (1932 m) ʥʘ ʧʣʘʥʠʥʘʪʘ ɺʣʘʠʥʘ ʠʟʛʨʘʜʝʥ ʧʨʝʪʝʞʥʦ ʦʜ ʰʨʠʣʮʠ. 

ʇʣʘʥʠʥʩʢʠʪʝ ʜʝʣʦʚʠ ʚʦ ʨʘʤʢʘʪʘ ʥʘ ʦʧʰʪʠʥʘʪʘ ʩʝ ʠʟʛʨʘʜʝʥʠ ʦʜ ʤʥʦʛʫ ʩʪʘʨʠ, 

ʧʨʝʢʘʤʙʨʠʫʤʩʢʠ ʠ ʧʘʣʝʦʟʦʿʩʢʠ ʢʘʨʧʠ ʠ ʪʦʘ: ʛʥʘʿʩʝʚʠ (19.1%), ʰʢʨʠʣʮʠ (11%), ʢʘʢʦ ʠ 

ʥʝhʪʦ ʧʦʤʣʘʜʠ ʤʘʛʤʘʪʩʢʠ ʢʘʨʧʠ, ʛʨʘʥʠʪʠ (9.5%) ʠ ʜʠʿʘʙʘʟʠ (15%). ʉʝʪʦ ʥʘʚʝʜʝʥʦ ʟʥʘ-

ʯʠ ʜʝʢʘ ʥʘʿʛʦʣʝʤ ʜʝʣ ʦʜ ʦʧʰʪʠʥʘʪʘ ʿʘ ʯʠʥʘʪ ʢʘʨʧʠ ʩʦ ʩʣʘʙʘ ʦʪʧʦʨʥʦʩʪ. ʄʘʛʤʘʪʩʢʠʪʝ 

ʧʦʿʘʚʠ ʧʘʢ, ʢʦʠ ʛʠ ʠʤʘ ʥʘ ʧʣʘʥʠʥʘʪʘ ɺʣʘʠʥʘ ʢʘʢʦ ʰʪʦ ʩʝ ʢʚʘʨʮʣʘʪʠʪʠʪʝ ʠ ʜʨʫʛʠ ʚʫʣʢʘ-
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ʥʠʪʠ (3.7%) ʩʝ ʧʦʚʨʟʘʥʠ ʩʦ ʦʜʨʝʜʝʥʠ ʨʫʜʥʠ ʣʝʞʠʰʪʘ. ʊʦʘ ʩʝ ʛʣʘʚʥʦ ʨʫʜʥʠ ʧʦʿʘʚʠ ʥʘ 

ʙʘʢʘʨ, ʩʦ ʨʫʜʥʠ ʨʝʟʝʨʚʠ ʦʜ ʦʢʦʣʫ 70 ʤʠʣʠʦʥʠ ʪʦʥʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʦʜ 0.2%. ʇʦʢʨʘʿ 

ʪʦʘ ʚʦ ʧʣʠʦʮʝʥʠʪʝ ʩʝʜʠʤʝʥʪʠ ʠʤʘ ʧʦʿʘʚʠ ʥʘ ʿʘʛʣʝʥ ʩʦ ʩʣʘʙʘ ʢʘʣʦʨʠʯʥʘ ʚʨʝʜʥʦʩʪ (ʣʠʛ-

ʥʠʪʠ) ʢʘʿ ʩ. ʇʘʥʯʘʨʝʚʦ, ʘ ʥʝʰʪʦ ʧʦʤʘʣʢʫ ʠ ʢʘʿ ʩ. ʎʨʥʠʢ ʚʦ ʠʟʥʦʩ ʦʜ ʦʢʦʣʫ 30 ʤʠʣʠʦʥʠ 

ʪʦʥʠ. ʆʜ ʜʨʫʛʠ ʙʦʛʘʪʩʪʚʘ ʟʘʩʪʘʧʝʥʠ ʩʝ ʫʰʪʝ ʨʝʟʝʨʚʠ ʥʘ ʜʠʿʘʪʦʤʝʿʩʢʘ ʟʝʤʿʘ, ʢʘʦʣʠʥʩʢʘ 

ʛʣʠʥʘ, ʯʘʢʘʣʠ, ʧʝʩʦʮʠ, ʢʚʘʨʮ ʠ ʜʨʫʛʦ. ʆʜ ʩʠʪʝ ʥʘʚʝʜʝʥʠ, ʝʢʦʥʦʤʩʢʦ ʟʥʘʯʝˁʝ ʠʤʘ ʩʘʤʦ 

ʙʘʢʘʨʥʘʪʘ ʤʠʥʝʨʘʣʠʟʘʮʠʿʘ ʢʘʿ ʂʘʜʠʠʮʘ.  

ɺʦ ʦʜʥʦʩ ʥʘ ʪʝʢʪʦʥʠʢʘʪʘ ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ ʝ ʧʨʝʩʝʯʝʥʦ ʩʦ ʥʝʢʦʣ-

ʢʫ ʩʪʘʨʠ ʠ ʧʦʤʣʘʜʠ ʨʘʩʝʜʠ, ʜʦʣʞ ʢʦʠ ʝ ʬʦʨʤʠʨʘʥʘ ʩʘʤʘʪʘ ɹʝʨʦʚʩʢʦ-ɼʝʣʯʝʚʩʢʘ ʜʝʧʨʝ-

ʩʠʿʘ. ʅʝʢʦʣʢʫ ʨʘʩʝʜʠ ʠ ʜʝʥʝʩ ʩʝ ʤʥʦʛʫ ʘʢʪʠʚʥʠ ʦʩʦʙʝʥʦ ʦʥʠʝ ʩʦ ʥʘʧʦʨʝʜʥʠʯʢʠ ʧʨʘʚʝʮ. 

ʊʠʝ ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʨʝʪʢʠ, ʤʝʺʫʪʦʘ ʧʦʥʝʢʦʛʘʰ ʠʟʨʘʟʠʪʦ ʩʠʣʥʠ ʧʦʿʘʚʠ ʥʘ ʟʝʤʿʦʪʨʝʩʠ ʢʘ-

ʢʦ ʢʘʪʘʩʪʨʦʬʘʣʥʠʦʪ ʟʝʤʿʦʪʨʝʩ ʦʜ ʘʧʨʠʣ 1904 ʛʦʜʠʥʘ ʢʦʿ ʩʝ ʩʤʝʪʘ ʟʘ ʝʜʝʥ ʦʜ ʥʘʿʩʠʣʥʠʪʝ 

ʥʘ ɹʘʣʢʘʥʦʪ (ʤʘʛʥʠʪʫʜʘ ʦʜ 7.5Ü). ɿʘʪʦʘ, ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʣʝʞʠ ʚʦ ʟʦʥʘʪʘ ʩʦ ʧʦʪʝʥʮʠ-

ʿʘʣʥʦ ʛʦʣʝʤ ʩʝʠʟʤʠʯʢʠ ʨʠʟʠʢ (ʤʘʢʩʠʤʘʣʥʘ ʤʘʛʥʠʪʫʜʘ VII -VIII  ʩʪʝʧʝʥʠ, ʦʜʥʦʩʥʦ IX-X 

ʩʪʝʧʝʥʠ ʩʧʦʨʝʜ MCS). 

 

ʉʣʠʢʘ 4 ɻʝʦʣʦʰʢʘ (ʣʠʪʦʣʦʰʢʘ) ʢʘʨʪʘ ʥʘ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ (ʩʧʦʨʝʜ ʦʩʥʦʚʥʠʪʝ 

ʛʝʦʣʦʰʢʠ ʢʘʨʪʠ ï ʣʠʩʪ ɼʝʣʯʝʚʦ 1:100000 ʠ ʣʠʩʪ ʉʠʤʠʪʣʠ). 

ʊʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʆʧʰʪʠʥʘ ʉʠʤʠʪʣʠ ʩʝ ʦʜʣʠʢʫʚʘ ʩʦ ʛʦʣʝʤʘ ʨʘʟʥʦʦʙʨʘʟʥʦʩʪ, ʨʘʟ-

ʣʠʯʥʠ ʧʦ ʩʪʘʨʦʩʪ ʤʝʪʘʤʦʨʬʥʠ, ʤʘʛʤʘʪʩʢʠ ʠ ʩʝʜʠʤʥʪʥʠ ʢʘʨʧʠ. ʅʘ ʦʧʪhʠʥʘʪʘ ʠ ʧʨʠʧʘ-

ʺʘʘʪ ʜʝʣʦʚʠ ʥʘ ʯʝʪʠʨʠ ʪʝʢʪʦʥʩʢʠ ʝʜʠʥʠʮʠ, ɺʣʘʠʥʩʢʠ, ʂʘʧʘʪʥʠʰʢʠ, ʆʛʨʘʞʜʝʥʩʢʠ ʠ ʇʠ-
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ʨʠʥʩʢʠ. ɺʣʘʠʥʩʢʠʦʪ ɹʣʦʢ ʝ ʠʟʛʨʘʜʝʥ ʦʜ ʚʠʩʦʢʦ ʤʝʪʘʤʦʨʬʥʠ ʢʘʨʧʠ: ʛʥʘʿʩʝʚʠ, ʤʠʛʤʘʪʠ-

ʪʠ ʠ ʘʤʬʠʙʦʣʠʪʠ. ɺʦ ʟʘʧʘʜʥʠʦʪ ʜʝʣ ʧʨʠʩʫʪʥʠ ʩʝ ʢʘʨʧʠ ʥʘ ʜʠʿʘʙʘʟ-ʬʠʣʠʪʦʠʜʥʘ ʬʦʨʤʘ-

ʮʠʿʘ ʥʘ ʠʩʪʦʢ ʦʜ ʉʪʨʫʤʩʢʘʪʘ ʨʘʩʝʜʥʘ ʟʦʥʘ ʩʝ ʦʪʢʨʠʝʥʠ ʛʥʘʿʩʝʚʠ ʠ ʘʤʬʠʙʦʣʠʪʠ ʦʜ ʆʛʨʘ-

ʞʜʝʥʩʢʘʪʘ ʛʨʫʧʘ. ʀʩʪʦʪʘʢʘ ʥʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʦʧʰʪʠʥʘʪʘ ʧʨʠʧʘʺʘ ʟʘʧʘʜʥʠʦʪ ʜʝʣ ʥʘ ʂʘ-

ʧʘʪʥʠʰʢʠʦʪ ʙʣʦʢ ʢʦʿ ʝ ʠʟʛʨʘʜʝʥ ʦʜ ʛʥʘʿʩʝʚʠ ʠ ʣʝʧʪʠʥʦʣʦʪʠ, ʘ ʠʩʪʦ ʪʘʢʘ ʩʝ ʿʘʚʫʚʘʘʪ 

ʩʪʘʨʠ ʛʨʘʥʦʜʠʦʨʠʪʥʠ ʢʘʨʧʠ ʥʘ ʪ.ʥ. ʈʠʣʦ-ʟʘʧʘʜʥʦʨʦʜʦʧʩʢʠ ʙʘʪʦʣʠʪ. ɺʦ ʿʫʛʦʠʩʪʦʯʥʠʪʝ 

ʜʝʣʦʚʠ ʥʘ ʆʧʰʪʠʥʘʪʘ ʧʦʛʦʣʝʤʘ ʧʦʚʨʰʠʥʘ ʟʘʬʘ˃ʘʘʪ ʙʠʦʪʠʪʩʢʠʪʝ ʛʨʘʥʠʪʠ ʦʜ ʇʠʨʠʥ-

ʩʢʠʦʪ ɹʣʦʢ. ɺʦ ʥʘʿʟʘʧʘʜʥʠʦʪ ʜʝʣ ʥʘ ʆʧʰʪʠʥʘʪʘ ʉʠʤʠʪʣʠ ʚʦ ʨʝʦʥʦʪ ʥʘ ʩʝʣʘʪʘ ɹʨʝʩʪʦʚʦ 

ʠ ɼʠʤʦʚʮʠ ʩʝ ʿʘʚʫʚʘʘʪ ʧʘʣʝʦʛʝʥʠ ʩʝʜʠʤʝʥʪʠ ʠ ʪʦʘ: ʙʝʣʠ ʧʝʩʦʯʥʠʮʠ, ʢʦʥʛʣʦʤʝʨʘʪʠ ʠ 

ʿʘʛʣʝʥʦʩʥʠ ʘʨʛʠʣʠʪʠ. ʅʝʦʛʝʥʠʪʝ ʩʝʜʠʤʝʥʪʠ ʩʝ ʿʘʚʫʚʘʘʪ ʛʣʘʚʥʦ ʧʦ ʜʥʦʪʦ ʥʘ ʆʨʘʥʦʚʦ-

ʩʠʤʠʪʣʠʩʢʠʦʪ ʛʨʘʙʝʥ (ʢʦʪʣʠʥʘ). ɺʦ ʥʠʚ ʩʝ ʧʨʠʩʫʪʥʠ ʢʦʥʛʣʦʤʝʨʘʪʠ, ʙʨʝʯʦʠʜʥʠ ʢʦʥʛʣʦ-

ʤʝʨʘʪʠ, ʧʝʩʦʯʥʠʮʠ, ʛʣʠʥʠ ʠ ʘʣʝʚʨʦʣʠʪʠ. ɺʦ ʥʝʦʛʝʥʠʪʝ ʩʝʜʠʤʝʥʪʠ ʟʘʩʪʘʧʝʥʠ ʩʝ ʩʣʦʝʚʠ 

ʦʜ ʿʘʛʣʝʥ ʯʠʿʘ ʜʝʙʝʣʠʥʘ ʚʘʨʠʨʘ ʦʜ ʥʝʢʦʣʢʫ ʩʘʥʪʠʤʝʪʨʠ ʜʦ 25-30 m. ɱʘʛʣʝʥʦʩʥʠʪʝ ʩʣʦʝʚʠ 

ʚʦ ʦʢʦʣʠʥʘʪʘ ʥʘ ʆʨʘʥʦʚʦ ʠ ɹʨʝʞʘʥʠ ʩʝ ʝʢʩʧʣʦʘʪʠʨʘʘʪ. ʈʝʣʘʪʠʚʥʦ ʛʦʣʝʤʘ ʧʦʚʨʰʠʥʘ ʚʦ 

ʆʧʰʪʠʥʘʪʘ ʉʠʤʠʪʣʠ ʟʘʬʘ˃ʘʘʪ ʠ ʥʝʚʨʟʘʥʠʪʝ ʢʚʘʨʪʝʨʥʠ ʩʝʜʠʤʝʥʪʠ. ʊʦʘ ʩʝ ʛʣʘʚʥʦ ʜʝʣʫ-

ʚʠʿʘʣʥʠ ʠ ʧʨʦʣʫʚʠʿʘʣʥʠ ʥʘʩʣʘʛʠ ʚʦ ʧʦʜʥʦʞʿʘʪʘ ʥʘ ʧʣʘʥʠʥʠʪʝ, ʢʘʢʦ ʠ ʘʣʫʚʠʿʘʣʥʠʪʝ 

ʩʝʜʠʤʝʥʪʠ ʧʦ ʜʦʣʠʥʠʪʝ ʥʘ ʨʝʢʠʪʝ. ɺʦ ʪʝʩʥʘ ʚʨʩʢʘ ʩʦ ʨʘʟʥʦʚʠʜʥʠʪʝ ʢʘʨʧʝʩʪʠ ʤʘʩʠ ʧʨʠ-

ʩʫʪʥʠ ʥʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʦʧʰʪʠʥʘ ʉʠʤʠʪʣʠ ʩʝ ʧʦʚʝ˃ʝ ʥʘʦʺʘʣʠʰʪʘ ʥʘ ʨʫʜʠ ʠ ʥʝʤʝʪʘʣʠ. 

ʅʘʿʛʦʣʝʤ ʜʝʣ ʦʜ ʪʠʝ ʣʝʞʠʰʪʘ ʠʤʘʘʪ ʩʘʤʦ ʣʦʢʘʣʥʦ ʟʥʘʯʝˁʝ, ʘ ʜʝʣ ʧʘʢ ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ ʜʦ-

ʧʨʦʫʯʝʥʠ ʩʦ ʠʜʥʠʪʝ ʛʝʦʣʦʰʢʠ ʠʩʪʨʘʞʫʚʘˁʘ. ɺʦ ʤʝʪʘʤʦʨʬʥʠʪʝ ʢʘʨʧʠ ʠʤʘ ʦʜʨʝʜʝʥʠ ʧʦ-

ʿʘʚʠ ʥʘ ʛʨʘʥʘʪʠ, ʧʦʪʦʘ ʩʢʨʦʤʥʠ ʧʦʿʘʚʠ ʥʘ ʭʨʦʤʥʘ ʠ ʪʘʣʢʦʚʘ ʤʠʥʝʨʘʣʠʟʘʮʠʿʘ. ʉʦ ʛʨʘʥʠ-

ʪʠʪʝ ʩʝ ʧʦʚʨʟʘʥʠ ʥʝʢʦʠ ʤʘʣʠ ʣʦʢʘʣʥʠ ʧʦʿʘʚʠ ʥʘ ʧʝʛʤʘʪʠʪʠ, ʢʘʢʦ ʠ ʦʜʨʝʜʝʥʠ ʧʦʿʘʚʠ ʥʘ 

ʤʘʛʥʝʪʠʪʠ ʠ ʭʝʤʘʪʠʪ ʩʦ ʥʠʩʢʘ ʩʦʜʨʞʠʥʘ ʥʘ ʞʝʣʝʟʦ. ʅʘ ʥʝʢʦʣʢʫ ʤʝʩʪʘ ʩʝ ʝʢʩʧʣʦʘʪʠʨʘʘʪ 

ʤʝʨʤʝʨʠ, ʛʨʘʥʠʪʠ ʠ ʨʝʯʥʠ ʩʝʜʠʤʝʥʪʠ. ʉʠʪʝ ʪʠʝ ʦʙʠʯʥʦ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʛʨʘʜʝʞʥʠ ʤʘʪʝ-

ʨʠʿʘʣʠ ʧʦʪʦʘ ʢʘʢʦ ʜʝʢʦʨʘʪʠʚʝʥ ʤʘʪʝʨʠʿʘʣ ʠ ʢʘʢʦ ʜʝʣʢʘʥ ʢʘʤʝʥ.  

ɺʦ ʦʜʥʦʩ ʥʘ ʩʝʠʟʤʠʯʢʘʪʘ ʘʢʪʠʚʥʦʩʪ, ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʦʧʰʪʠʥʘʪʘ ʉʠʤʠʪʣʠ ʧʨʠʧʘ-

ʺʘ ʥʘ ʝʜʥʦ ʦʜ ʯʝʪʠʨʠʪʝ ʛʦʣʝʤʠ ʠ ʘʢʪʠʚʥʠ ʟʝʤʿʦʪʨʝʩʥʠ ʞʘʨʠʰʪʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ɹʫʛʘʨʠʿʘ. 

ʆʚʦʿ ʟʝʤʿʦʪʨʝʩʝʥ ʨʝʦʥ ʩʝ ʩʤʝʪʘ ʜʝʢʘ ʠʤʘ ʥʘʿʚʠʩʦʢ ʤʘʛʥʠʪʫʜʝʥ ʧʦʪʝʥʮʠʿʘʣ, ʥʝ ʩʘʤʦ ʥʘ 

ɹʘʣʢʘʥʦʪ ʪʫʢʫ ʠ ʧʦʰʠʨʦʢʦ. ɺʦ ʪʘʘ ʟʦʥʘ, ʜʦʣʞ ʂʨʫʧʥʠʰʢʠʦʪ ʨʘʩʝʜ (ʣʠʥʠʿʘ ʂʨʫʧʥʠʢ-

ʇʝʭʯʝʚʦ-ʂʦʯʘʥʠ) ʙʝhʝ ʨʝʛʠʩʪʨʠʨʘʥ ʥʘʿʩʠʣʥʠʦʪ ʟʝʤʿʦʪʨʝʩ ʥʘ ɹʘʣʢʘʥʦʪ ʠ ʚʦ ɽʚʨʦʧʘ ʟʘ 

ʧʦʩʣʝʜʥʠʪʝ 200 ʛʦʜʠʥʠ, ʧʨʠ ʰʪʦ ʩʝʣʘʪʘ ʂʨʫʧʥʠʢ ʠ ʉʠʤʠʪʣʠ, ʢʘʢʦ ʠ ʧʦʚʝ˃ʝ ʩʝʣʘ ʦʜ 

ʄʘʢʝʜʦʥʩʢʘ ʩʪʨʘʥʘ ʙʠʣʝ ʨʘʟʫʨʥʘʪʠ ʜʦ ʪʝʤʝʣ.    
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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. ɺʦ ʚʠʩʠʥʩʢʠ ʧʦʛʣʝʜ ʦʧʰʪʠʥʘʪʘ ʣʝʞʠ ʦʜ 710 m (ʨʝʢʘ ɾʝʣʝʚʠʮʘ ʢʘʿ 

ʩ. ʀʩʪʝʚʥʠʢ) ʜʦ 1932 m (ʚʨʚʦʪ ʂʘʜʠʠʮʘ), ʘ ʧʨʦʩʝʯʥʘʪʘ ʚʠʩʦʯʠʥʘ ʥʘ ʮʝʣʘʪʘ ʦʧʰʪʠʥʘ ʝ 

ʛʦʣʝʤʘ ʠ ʠʟʥʝʩʫʚʘ 1168 m. ʅʘʿʚʠʩʦʢʠ ʧʦʜʨʘʯʿʘ ʩʝ ʠʩʪʦʯʥʠʪʝ ʧʣʘʥʠʥʩʢʠ ʜʝʣʦʚʠ ʧʦʢʨʘʿ 

ʛʨʘʥʠʮʘʪʘ ʩʦ ɹʫʛʘʨʠʿʘ, ʘ ʥʘʿʥʠʩʢʠ ʢʦʥ ʜʦʣʠʥʘʪʘ ʥʘ ɹʨʝʛʘʣʥʠʮʘ. ʅʘʿʛʦʣʝʤ ʜʝʣ ʦʜ ʦʧʰʪʠ-

ʥʘʪʘ (ʦʢʦʣʫ 60%) ʩʝ ʧʨʦʪʝʛʘ ʜʦ 1200 m ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ. ʉʘʤʠʦʪ ʛʨʘʜ ʇʝʭʯʝʚʦ ʣʝ-

ʞʠ ʥʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʦʜ 1000 m, ʘ ʦʜ ʥʝʛʦ, ʚʦ ʄʘʢʝʜʦʥʠʿʘ ʧʦʚʠʩʦʢʦ ʝ ʩʘʤʦ ʂʨʫ-

ʰʝʚʦ. ʉʧʦʨʝʜ ʨʝʣʿʝʬʥʘʪʘ ʢʦʥʬʠʛʫʨʘʮʠʿʘ, ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʠʤʘ ʨʠʜʩʢʦ ʧʣʘʥʠʥʩʢʠ 

ʢʘʨʘʢʪʝʨ. 

 

ʉʣʠʢʘ 5 ʀʥʪʝʨʝʩʥʠ ʧʦʿʘʚʠ ʥʘ ʤʝʣʦʚʠ ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʩʝʣʦʪʦ ʎʨʥʠʢ. 
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ʊʦʘ ʩʝ ʩʦʛʣʝʜʫʚʘ ʩʦ ʜʦʤʠʥʘʮʠʿʘʪʘ ʥʘ ʥʘʢʣʦʥʠ ʦʜ 10-20Ü (36%) ʠ ʦʜ 20-30Ü 

(21.7%) ʢʦʠ ʫʯʝʩʪʚʫʚʘʘʪ ʩʦ 58% ʚʦ ʚʢʫʧʥʘʪʘ ʧʦʚʨʰʠʥʘ. ɺʩʫʰʥʦʩʪ ʧʨʦʩʝʯʥʠʦʪ ʥʘʢʣʦʥ 

ʥʘ ʦʧʰʪʠʥʘʪʘ ʝ ʟʥʘʯʠʪʝʣʝʥ ʠ ʠʟʥʝʩʫʚʘ 15.7Ü, ʰʪʦ ʝ ʥʘʜ ʧʨʦʩʝʢʦʪ ʟʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦ-

ʥʠʿʘ (13.5Ü). ɻʦʣʝʤʠʪʝ ʥʘʢʣʦʥʠ ʩʝ ʝʜʥʘ ʦʜ ʧʨʠʯʠʥʠʪʝ ʟʘ ʩʠʣʥʠʪʝ ʝʨʦʟʠʚʥʠ ʧʨʦʮʝʩʠ, ʧʦ-

ʪʦʘ ʧʦʿʘʚʘʪʘ ʥʘ ʩʚʣʝʯʠʰʪʘ, ʦʜʨʦʥʠ, ʙʨʟʦ ʠʩʪʝʢʫʚʘˁʝ ʥʘ ʘʪʤʦʩʬʝʨʩʢʠʪʝ ʚʦʜʠ ʠ ʧʦʿʘʚʘ ʥʘ 

ʧʦʧʣʘʚʥʠ ʙʨʘʥʦʚʠ.  

 

ʉʣʠʢʘ 6 ʂʘʨʪʘ ʥʘ ʥʘʢʣʦʥʠ (ʚʦ ʩʪʝʧʝʥʠ) ʥʘ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ. 

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 

ʟʨʘʯʝˁʝ, ʥʦ ʦʜ ʜʨʫʛʘ ʩʪʨʘʥʘ ʧʦʛʦʜʫʚʘ ʟʘ ʨʘʟʚʦʿ ʥʘ ʧʨʦʮʝʩʠ ʧʦʚʨʟʘʥʠ ʩʦ ʧʨʠʨʦʜʥʠʪʝ ʥʝ-

ʧʦʛʦʜʠ (ʝʨʦʟʠʿʘ, ʧʦʧʣʘʚʠ, ʧʦʞʘʨʠ ʠ ʜʨ.). ʉʝʪʦ ʥʘʚʝʜʝʥʦ ʧʦʢʘʞʫʚʘ ʜʝʢʘ ʨʝʣʿʝʬʦʪ ʚʦ ʦʧ-

ʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʩʦ ʩʚʦʿʘʪʘ ʧʦʪʝʥʮʠʿʘʣʥʘ ʝʥʝʨʛʠʿʘ ʢʘʢʦ ʠ ʧʨʠʩʦʿʥʘʪʘ ʧʦʩʪʘʚʝʥʦʩʪ ʧʨʝʪ-

ʩʪʘʚʫʚʘ ʟʥʘʯʘʝʥ ʧʨʠʨʦʜʝʥ ʨʝʩʫʨʩ, ʥʦ ʠ ʬʘʢʪʦʨ ʟʘ ʧʦʿʘʚʘ ʥʘ ʧʦʪʝʥʮʠʿʘʣʥʠ ʥʝʧʦʛʦʜʠ. ʆʜ 

ʨʝʣʿʝʬʥʠʪʝ ʬʦʨʤʠ, ʦʩʦʙʝʥʦ ʩʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʧʨʦʩʪʨʘʥʠʪʝ ʦʩʪʘʪʦʮʠ ʦʜ ʧʨʠʙʨʝʞʥʠ 

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 ʩʦ-
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ʩʪʘʚʝʥʠ ʦʜ ʥʝʦʛʝʥʠ ʩʝʜʠʤʝʥʪʠ. ʇʦʢʨʘʿ ʪʦʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʪʠ ʩʝ ʬʣʫʚʠʦʜʝʥʫʜʘʮʠʩʢʠ ʬʦʨ-

ʤʠ: ʦʜ ʨʝʯʥʠ ʜʦʣʠʥʠ, ʨʝʯʥʠ ʪʝʨʘʩʠ, ʙʨʟʘʮʠ, ʚʦʜʦʧʘʜʠ, ʜʦ ʜʦʣʦʚʠ, ʤʝʣʦʚʠ ʠ ʟʝʤʿʘʥʠ ʧʠ-

ʨʘʤʠʜʠ.  

ʊʘʙʝʣʘ 1. ʉʪʨʫʢʪʫʨʘ ʥʘ ʥʘʢʣʦʥʠ ʚʦ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ ʚʦ ʩʪʝʧʝʥʠ. 

˹͙͊ͦͤ͟͡ 
͔͔͙ͫͭͨͤ 

˽͔ͻ;͔͍ͦ ˿͙͙͙ͣͭ͡ ˤͯͨͤͦ͟ 

km2 % km2 % km2 % 

0-5 25.04 12.01 26.77 4.78 51.81 6.74 

5-10 43.81 21.01 65.87 11.77 109.68 14.28 

10-20 75.16 36.05 196.11 35.03 271.27 35.31 

20-30 45.44 21.79 159.30 28.46 204.74 26.65 

30-40 15.96 7.65 82.26 14.69 98.22 12.78 

>40 3.09 1.48 29.50 5.27 32.59 4.24 

 ͍ ͯͨͤͦ͟ 208.50 100.00 559.80 100.00 768.31 100.00 

 

 

ʉʣʠʢʘ 7 ʂʘʨʪʘ ʥʘ ʝʢʩʧʦʟʠʮʠʠ ʥʘ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ.  

ʆʧʰʪʠʥʘʪʘ ʉʠʤʠʪʣʠ ʩʝ ʦʜʣʠʢʫʚʘ ʩʦ ʛʦʣʝʤʘ ʨʝʣʿʝʬʥʘ ʨʘʟʥʦʦʙʨʘʟʥʦʩʪ ʢʦʿ ʢʘʢʦ 

ʧʨʠʨʦʜʝʥ ʬʘʢʪʦʨ ʠ ʨʝʩʫʨʩ ʠʤʘ ʦʩʦʙʝʥʦ ʟʥʘʯʝˁʝ ʟʘ ʨʘʟʚʦʿʦʪ ʠ ʦʨʛʘʥʠʟʘʮʠʿʘʪʘ ʥʘ ʩʘʤʘʪʘ 

ʦʧhʪʠʥʘ. ɺʦ ʨʝʣʿʝʬʝʥ ʧʦʛʣʝʜ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʦʧʰʪʠʥʘʪʘ ʮʝʣʦʩʥʦ ʠʣʠ ʜʝʣʫʤʥʦ ʚʢʣʫ-

ʯʫʚʘ ʧʝʪ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʠ ʝʜʠʥʠʮʠ:  ʉʠʤʠʪʣʠʩʢʘ ʂʦʪʣʠʥʘ, ɿʘʧʘʜʥʠ ʧʘʜʠʥʠ ʥʘ ʈʠʣʩʢʠ-
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ʦʪ ʠ ʇʠʨʠʥʩʢʠʦʪ ʭʦʨʩʪ ʨʘʟʜʚʦʝʥʠ ʩʦ ʧʨʝʚʘʣʦʪ ʇʨʝʜʝʣʘ ʠ ʠʩʪʦʯʥʠʪʝ ʧʘʜʠʥʠ ʥʘ ɺʣʘʠʥʘ 

ʠ ʄʘʣʝʰʝʚʩʢʠ ʇʣʘʥʠʥʠ ʜʣʘʙʦʢʦ ʨʘʟʜʚʦʝʥʠ ʦʜ ʜʦʣʠʥʘʪʘ ʥʘ ʨʝʢʘʪʘ ʉʫʰʠʮʘ. ʉʠʤʠʪ-

ʣʠʩʢʠʦʪ ɻʨʘʙʝʥ (ʢʦʪʣʠʥʘ) ʠʤʘ ʛʣʘʚʥʦ ʚʠʩʦʯʠʥʘ ʦʜ 200 ʜʦ 500 m, ʠ ʝ ʠʟʛʨʘʜʝʥ ʦʜ ʜʝʙʝʣʠ 

ʥʝʦʛʝʥʠ ʠ ʩʦʚʨʝʤʝʥʠ ʩʝʜʠʤʝʥʪʠ. ʂʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʛʝʦʤʦʨʬʦʣʦʰʢʠ ʬʦʨʤʠ ʦʚʜʝ ʩʝ ʨʝʯ-

ʥʠʪʝ ʪʝʨʘʩʠ ʠ ʘʣʫʚʠʿʘʣʥʠʪʝ ʨʘʤʥʠʥʠ. ʅʘ ʩʝʚʝʨʦʠʩʪʦʢ ʝ ʧʣʘʥʠʥʘʪʘ ʈʠʣʘ (ʄʫʩʘʣʘ 2925 

m) ʢʦʿʘ ʝ ʥʘʿʚʠʩʦʢʘ ʥʘ ɹʘʣʢʘʥʩʢʠʦʪ ʇʦʣʫʦʩʪʨʦʚ. ʉʨʝʜʥʘʪʘ ʚʠʩʦʯʠʥʘ ʥʘ ʦʚʘʘ ʧʣʘʥʠʥʘ ʝ 

1487 m, ʘ ʚʨʚʦʚʠʪʝ ʢʦʠ ʛʣʘʚʥʦ ʩʝ ʤʝʺʫ 2100 ʠ 2800 m ʠʤʘ ʨʝʯʝʩʠ ʘʣʧʩʢʠ ʠʟʛʣʝʜ. ʆʚʘʘ 

ʧʣʘʥʠʥʘ ʢʦʿʘ ʧʨʝʪʩʪʘʚʫʚʘ ʪʠʧʠʯʝʥ ʭʦʨʩʪ ʝ ʠʟʛʨʘʜʝʥʘ ʦʜ ʛʨʘʥʠʪʠ ʛʥʘʿʩʝʚʠ ʠ ʢʨʠʩʪʘʣʝʩʪʠ 

ʰʢʨʠʣʮʠ ʬʦʨʤʠʨʘʠ ʚʦ ʧʨʝʢʘʤʙʨʠʫʤ ʠ ʧʘʣʝʦʟʦʠʢ ʜʦ ʧʨʝʜ ʦʢʦʣʫ 250 ʤʠʣʠʦʥʠ ʛʦʜʠʥʠ. 

ɸʣʧʩʢʠʦʪ ʨʝʣʿʝʬ ʥʘ ʈʠʣʘ ʝ ʬʦʨʤʠʨʘʥ ʧʘʢ ʧʨʝʜ ʦʢʦʣʫ 10 ʜʦ 100 ʠʣʿʘʜʠ ʛʦʜʠʥʠ ʟʘ ʚʨʝʤʝ 

ʥʘ ʧʦʩʣʝʜʥʘʪʘ ʚʠʨʤʩʢʘ ʛʣʘʮʠʿʘʮʠʿʘ. ʇʣʘʥʠʥʘʪʘ ʇʠʨʠʥ (ɺʠʭʨʝʥ, 2914 m) ʢʦʿʘ ʝ ʧʘʢ ʚʪʦ-

ʨʘ ʧʦ ʚʠʩʦʯʠʥʘ ʥʘ ɹʘʣʢʘʥʦʪ,  ʩʣʠʯʥʦ ʢʘʢʦ ʈʠʣʘ ʠʤʘ ʭʦʨʩʪʥʦ-ʨʘʩʝʜʥʘ ʩʪʨʫʢʪʫʨʘ ʠ ʧʨʝʪ-

ʩʪʘʚʫʚʘ ʜʝʣ ʦʜ ʈʠʣʦ-ʨʦʜʦʧʩʢʠ ʄʘʩʠʚ. ɼʚʝʪʝ ʧʣʘʥʠʥʠ ʜʝʥʝʰʥʠʦʪ ʦʙʣʠʢ ʛʦ ʜʦʙʠʣʝ ʛʣʘʚ-

ʥʦ ʟʘ ʚʨʝʤʝ ʥʘ ʥʝʦʛʝʥʦʪ ʠ ʚʦ ʢʚʘʨʪʝʨʦʪ. ʇʠʨʠʥ ʝ ʠʟʛʨʘʜʝʥ ʦʜ  ʩʪʘʨʠ ʤʝʪʘʤʦʨʬʥʠ ʢʘʨʧʠ 

ʠ ʪʦʘ: ʛʥʘʿʩʝʚʠ, ʢʨʠʩʪʘʣʝʩʪʠ ʰʢʨʠʣʮʠ, ʛʥʘʿʩ-ʛʨʘʥʠʪʠ ʠ ʤʝʨʤʝʨʠ. ɼʚʝʪʝ ʥʘʚʝʜʝʥʠ ʧʣʘʥʠ-

ʥʠ ʩʝ ʦʜʣʠʢʫʚʘʘʪ ʩʦ ʩʪʨʤʥʠ ʥʘʢʣʦʥʠ ʠ ʜʣʘʙʦʢʦ ʚʩʝʯʝʥʠ ʨʝʯʥʠ ʜʦʣʠʥʠ. ɺʦ ʟʘʧʘʜʥʠʦʪ 

ʜʝʣ ʥʘ ʦʧʰʪʠʥʘʪʘ ʩʝ ɺʣʘʠʥʘ ʠ ʄʘʣʝʰʝʚʩʢʠ ʇʣʘʥʠʥʠ ʢʦʠ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʩʝʛʤʝʥʪ ʦʜ 

ʆʩʦʛʦʚʩʢʦ-ʙʝʣʘʩʠʯʢʘʪʘ ʧʣʘʥʠʥʩʢʘ ʛʨʫʧʘ.  

 

ʉʣʠʢʘ 8 ʂʘʨʪʘ ʥʘ ʚʝʨʪʠʢʘʣʥʘʪʘ ʨʘʩʯʣʝʥʝʪʦʩʪ ʥʘ ʨʝʣʿʝʬʦʪ, ʢʦʿʘ ʛʠ ʧʦʢʘʞʫʚʘ ʥʘʿʛʦʣʝʤʠʪʝ 

ʚʠʩʠʥʩʢʠ ʨʘʟʣʠʢʠ ʥʘ ʧʦʚʨʰʠʥʠ ʦʜ ʧʦ 1 km
2
. 
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ɺʣʘʠʥʘ ʩʝ ʧʨʦʪʝʛʘ ʚʦ ʧʨʘʚʝʮ ʩʝʚʝʨ-ʿʫʛ ʚʦ ʜʦʣʞʠʥʘ ʦʜ 40 km ʠ ʰʠʨʠʥʘ ʦʜ ʦʢʦʣʢʫ 

20 km, ʜʦʜʝʢʘ ʧʘʢ ʄʘʣʝʰʝʚʩʢʠ ʇʣʘʥʠʥʠ ʢʦʠ ʥʝ ʩʝ ʪʦʣʢʫ ʦʩʪʨʦ ʦʜʚʦʝʥʠ ʦʜ ɺʣʘʠʥʘ ʠʤʘ-

ʘʪ ʣʘʯʥʦ ʧʨʦʪʝʛʘˁʝ ʚʦ ʧʨʘʚʝʮ ʠʩʪʦʢ-ʟʘʧʘʜ. ɺʣʘʠʥʘ ʛʣʘʚʥʦ ʝ ʠʟʛʨʘʜʝʥʘ ʦʜ ʛʥʘʿʩʝʚʠ, ʘʤ-

ʬʠʙʦʣʠʪʠ, ʥʦ ʠʤʘ ʠ ʜʠʦʨʠʪʠ, ʛʥʘʿʩ-ʛʨʘʥʠʪʠ, ʚʘʨʦʚʥʠʮʠ ʠ ʜʨʫʛʠ ʢʘʨʧʠ. ʉʝʚʝʨʥʦ ʦʜ ʩʝ-

ʣʦʪʦ ɹʨʝʩʪʦʚʦ ʩʝ ʿʘʚʫʚʘ ʠʥʪʝʨʝʩʥʠʦʪ ʬʝʥʦʤʝʥ ʚʦ ʚʠʜ ʥʘ ʢʘʨʧʝʩʪʠ ʩʢʘʣʠ ʥʘʨʝʯʝʥ ʂʦʤʘ-

ʪʠʥʩʢʠ ʉʢʘʣʠ. ʆʜ ʤʦʨʬʦʤʝʪʨʠʩʢʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ʨʝʣʿʝʬʦʪ ʧʦʩʝʙʥʦ ʟʥʘʯʝˁʝ ʠʤʘ ʥʘʜ-

ʤʦʨʩʢʘʪʘ ʚʠʩʦʯʠʥʘ, ʥʘʢʣʦʥʠʪʝ ʥʘ ʨʝʣʿʝʬʦʪ, ʝʢʩʧʦʟʠʮʠʠʪʝ ʠ ʜʨʫʛʠ. ʉʨʝʜʥʘʪʘ ʥʘʜʤʦʨʩʢʘ 

ʚʠʩʦʯʠʥʘ ʥʘ ʦʧʰʪʠʥʘʪʘ ʉʠʤʠʪʣʠ ʝ 948 m, ʥʦ ʟʥʘʯʠʪʝʣʥʦ ʚʘʨʠʨʘ ʦʜ ʨʝʯʥʦʪʦ ʢʦʨʠʪʦ ʥʘ 

ʨʝʢʘʪʘ ʉʪʨʫʤʘ ʢʘʜʝ ʝ 195 m, ʜʦ ʚʠʩʦʢʠʪʝ ʜʝʣʦʚʠ ʥʘ ʧʣʘʥʠʥʘʪʘ ʇʠʨʠʥ ʢʘʜʝ ʠʟʥʝʩʫʚʘ 

2590 m. ʉʘʤʠʦʪ ʦʧʰʪʠʥʩʢʠ ʮʝʥʪʘʨ ʩʝ ʥʘʦʺʘ ʚʦ ʥʘʿʥʠʩʢʠʪʝ ʜʝʣʦʚʠ ʥʘ ʩʦʣʠʥʘʪʘ ʥʘ ʨʝʢʘʪʘ 

ʉʪʨʫʤʘ  ʥʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʧʦʤʝʺʫ 200 ʠ 400 m. ɿʥʘʯʘʿʥʦ ʝ ʜʘ ʩʝ ʥʘʧʦʤʝʥʝ ʜʝʢʘ 

ʥʘʢʣʦʥʦʪ ʥʘ ʦʧʰʪʠʥʘʪʘ ʉʠʤʠʪʣʠ ʝ ʜʦʩʪʘ ʛʦʣʝʤ ʠ ʚʦ ʧʨʦʩʝʢ ʠʟʥʝʩʫʚʘ 18,3̄ . ʇʨʠʪʦʘ ʪʨʝ-

ʙʘ ʜʘ ʩʝ ʥʘʧʦʤʝʥʝ ʜʝʢʘ ʥʘʿʛʦʣʝʤʘ ʧʦʚʨʰʠʥʘ ʟʘʬʘ˃ʘʘʪ ʥʘʢʣʦʥʠ ʦʜ 30 ʜʦ 40 ̄ʠ ʪʦʘ ʜʫʨʠ 

21,3%, ʘ ʨʘʤʥʠʯʘʨʩʢʠʪʝ ʪʝʨʝʥʠ ʟʘʬʘ˃ʘʘʪ ʩʘʤʦ ʦʢʦʣʫ 3%. ʉʣʠʯʥʦ ʢʘʢʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭ-

ʯʝʚʦ ʠ ʚʦ ʉʠʤʠʪʣʠ ʧʨʝʦʚʣʘʜʫʚʘʘʪ ʿʫʛʦʟʘʧʘʜʥʠ, ʿʫʞʥʠ ʠ ʟʘʧʘʜʥʠ ʝʢʩʧʦʟʠʮʠʠ.   

 

ʉʣʠʢʘ 9 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. 
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3.3. ʂʣʠʤʘʪʩʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɺʦ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ ʥʝʤʘ ʤʝʪʝʦʨʦʣʦʰʢʘ ʩʪʘʥʠʮʘ, ʘ ʚʦ ʜʦʩʝʛʘʰʥʠʦʪ ʧʝʨʠʦʜ 

ʬʫʥʢʮʠʦʥʠʨʘʣʝ ʩʘʤʦ ʜʚʝ ʜʦ ʪʨʠ ʜʦʞʜʦʤʝʨʥʠ ʩʪʘʥʠʮʠ. ʉʧʦʨʝʜ ʪʦʘ, ʟʘ ʢʣʠʤʘʪʩʢʠʪʝ ʢʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʝ ʜʘ ʩʫʜʠʤʝ ʩʧʦʨʝʜ ʤʝʪʝʦʨʦʣʦʢhʠʪʝ ʧʘʨʘʤʝʪʨʠ ʦʜ ʤʝʨʥʠʪʝ ʩʪʘʥʠʮʠ 

ʚʦ ɹʝʨʦʚʦ (ʥʘ 6 km) ʠ ɼʝʣʯʝʚʦ (ʥʘ 25 km). ʊʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ ʠʤʘ ʨʝʣʘ-

ʪʠʚʥʦ ʜʦʣʛʦ ʪʨʘʝˁʝ ʥʘ ʦʩʦʥʯʫʚʘˁʝ ʦʜ ʦʢʦʣʫ 2400 ʯʘʩʘ ʚʦ ʪʝʢʦʪ ʥʘ ʛʦʜʠʥʘʪʘ.  

 

ʉʣʠʢʘ 10 ʂʘʨʪʘ ʥʘ ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʧʨʦʩʝʯʥʦ ʜʥʝʚʥʦ ʜʠʨʝʢʪʥʦ ʩʦʥʯʝʚʦ ʟʨʘʯʝˁʝ. 

ʇʨʦʩʝʯʥʘʪʘ ʩʨʝʜʥʦʛʦʜʠʰʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʝ ʦʢʦʣʫ 9,5ÜC, ʘ ʝʢʩʪʨʝʤʥʠʪʝ ʚʨʝʜʥʦʩʪʠ 

ʩʝ ʜʚʠʞʘʪ ʦʜ -30ÜC ʜʦ 38ÜC ʰʪʦ ʧʨʝʪʩʪʘʚʫʚʘ ʘʧʩʦʣʫʪʥʘ ʘʤʧʣʠʪʫʜʘ ʦʜ ʨʝʯʠʩʠ 70ÜC. ʅʘʿ-

ʩʪʫʜʝʥʠ ʤʝʩʝʮʠ ʩʝ ʿʘʥʫʘʨʠ ʠ ʬʝʚʨʫʘʨʠ ʢʦʛʘ ʪʝʤʧʝʨʘʪʫʨʠʪʝ ʧʘʺʘʘʪ ʜʦʩʪʘ ʥʠʩʢʦ, ʘ ʥʘʿ-

ʪʦʧʣʠ ʤʝʩʝʮʠ ʩʝ ʿʫʣʠ ʠ ʘʚʛʫʩʪ ʢʦʛʘ ʩʝ ʠʩʢʘʯʫʚʘʘʪ ʥʘʜ 30ÜC. ɺʦ ʦʜʥʦʩ ʥʘ ʚʨʥʝʞʠʪʝ, ʦʧ-

ʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʣʝʞʠ ʧʦʤʝʺʫ ʧʦʩʫʰʥʦʪʦ ɼʝʣʯʝʚʦ (570 mm) ʠ ʧʦʚʣʘʞʥʦʪʦ ɹʝʨʦʚʦ 

(677 mm), ʪʘʢʘ ʰʪʦ ʧʨʦʩʝʯʥʦʪʦ ʢʦʣʠʰʝʩʪʚʦ ʚʨʥʝʞʠ ʦʚʜʝ ʠʟʥʝʩʫʚʘ ʦʢʦʣʫ 600 mm ʛʦʜʠ-

ʥhʦ ʚʦ ʧʦʥʠʩʢʠʪʝ ʜʦ 800 mm ʚʦ ʧʦʚʠʩʦʢʠʪʝ ʧʣʘʥʠʥʩʢʠ ʧʨʝʜʝʣʠ. ɺʦ ʟʠʤʩʢʠʦʪ ʜʝʣ ʦʜ 

ʛʦʜʠʥʘʪʘ ʚʨʥʝʞʠʪʝ ʩʝ ʦʙʠʯʥʦ ʚʦ ʚʠʜ ʥʘ ʩʥʝʛ ʢʦʿ ʩʝ ʿʘʚʫʚʘ ʦʜ ʦʢʪʦʤʚʨʠ ʜʦ ʤʘʿ, ʘ ʧʨʦ-

ʩʝʯʥʦ ʛʦʜʠʰʥʦ ʠʤʘ 42 ʜʝʥʘ ʩʦ ʩʥʝʞʥʘ ʧʦʢʨʠʚʢʘ. ʉʫʰʥʠʪʝ ʧʝʨʠʦʜʠ ʥʝ ʩʝ ʜʦʣʛʦʪʨʘʿʥʠ, 
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ʥʦ ʩʝ ʯʝʩʪʠ ʠ ʦʙʠʯʥʦ ʦʜ 10-15 ʜʝʥʘ (ʃʘʟʘʨʝʚʩʢʠ, 1993). ɺʝʪʝʨʦʪ ʝ ʠʩʪʦ ʪʘʢʘ ʟʥʘʯʘʝʥ 

ʢʣʠʤʘʪʩʢʠ ʝʣʝʤʝʥʪ ʚʦ ʦʧʰʪʠʥʘʪʘ ʙʠʜʝʿ˃ʠ ʧʨʝʪʩʪʘʚʫʚʘ ʯʝʩʪʘ ʧʦʿʘʚʘ. ʊʦʘ ʦʩʦʙʝʥʦ ʩʝ ʦʜ-

ʥʝʩʫʚʘ ʟʘ ʩʝʚʝʨʥʠʦʪ ʠ ʿʫʞʥʠʦʪ ʚʝʪʝʨ ʢʦʠ ʧʨʝʦʚʣʘʜʫʚʘʘʪ ʚʦ ʪʝʢʦʪ ʥʘ ʛʦʜʠʥʘʪʘ ʠ ʦʚʦʟʤʦ-

ʞʫʚʘʘʪ ʥʘʛʣʦ ʥʘʚʣʝʛʫʚʘˁʝ ʥʘ ʪʦʧʣʠ ʠʣʠ ʩʪʫʜʝʥʠ ʚʦʟʜʫʰʥʠ ʤʘʩʠ. ʉʧʦʨʝʜ ʪʦʘ, ʢʣʠʤʘʪʘ 

ʚʦ ʦʧʰʪʠʥʘ ʇʝʭʯʝʚʦ ʝ ʤʥʦʛʫ ʟʥʘʯʘʝʥ ʧʨʠʨʦʜʝʥ ʨʝʩʫʨʩ ʦʩʦʙʝʥʦ ʚʦ ʦʜʥʦʩ ʥʘ ʪʨʘʝˁʝʪʦ ʠ 

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

ʣʫ 150 ʤʠʣʠʦʥʠ m
3
 ʠ ʚʝʪʝʨʦʪ ʢʦʿ ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʜʦʙʠʚʘˁʝ ʥʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨ-

ʛʠʿʘ. ɺʦʝʜʥʦ, ʦʚʠʝ ʨʝʩʫʨʩʠ ʧʦʛʦʜʫʚʘʘʪ ʟʘ ʩʠʣʥʠ ʝʨʦʟʠʚʥʠ ʧʨʦʮʝʩʠ, ʥʘʛʣʘ ʧʦʿʘʚʘ ʥʘ ʧʦʧ-

ʣʘʚʠ, ʙʨʟʦ ʰʠʨʝˁʝ ʥʘ ʧʦʞʘʨʠ ʠ ʩʣ. 

 

ʉʣʠʢʘ 11 ʀʟʦʪʝʨʤʥʘ ʢʘʨʪʘ ʥʘ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ. 

ɺʦ ʦʧʰʪʠʥʘʪʘ ʉʠʤʠʪʣʠ ʠʩʪʦ ʢʘʢʦ ʠ ʚʦ ʇʝʭʯʝʚʦ ʥʝʤʘ ʤʝʪʝʦʨʦʣʦʰʢʘ ʩʪʘʥʠʮʘ. 

ʆʜʨʝʜʝʥ ʧʝʨʠʦʜ ʬʫʥʢʮʠʦʥʠʨʘʰʝ ʤʘʣʘ ʘʚʪʦʤʘʪʩʢʘ ʤʝʪʝʦʨʦʣʦʰʢʘ ʩʪʘʥʠʮʘ, ʤʝʺʫʪʦʘ ʧʦ-

ʜʘʪʦʮʠʪʝ ʦʜ ʥʝʘ ʥʝʤʦʞʘʪ ʜʘ ʩʝ ʟʝʤʘʪ ʟʘ ʢʣʠʤʘʪʩʢʠ ʘʥʘʣʠʟʠ. ʇʦʨʘʜʠ ʥʘʚʝʜʝʥʦʪʦ, ʟʘ ʢʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʢʣʠʤʘʪʘ ʥʘ ʦʧʰʪʠʥʘʪʘ ʩʝ ʠʩʢʦʨʠʩʪʝʥʠ ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʥʘʿʙʣʠʩʢʠʪʝ 

ʤʝʪʝʦʨʦʣʦʰʢʠ ʩʪʘʥʠʮʠ ʚʦ ɹʣʘʛʦʝʚʛʨʘʜ, ʈʘʟʣʦʛ ʠ ʉʘʥʜʘʥʩʢʠ. ʆʜ ʥʠʚ ʧʨʦʠʟʣʝʛʫʚʘ ʜʝʢʘ 

ʢʣʠʤʘʪʘ ʚʦ ʦʧʰʪʠʥʘʪʘ ʉʠʤʠʪʣʠ ʝ ʧʨʝʦʜʥʘ ʢʦʥʪʠʥʝʥʪʘʣʥʘ, ʩʦ ʩʠʣʥʦ ʩʨʝʜʦʟʝʤʥʦʤʦʨʩʢʦ 

ʚʣʠʿʘʥʠʝ ʧʦʨʘʜʠ ʥʘʚʣʝʛʫʚʘˁʝʪʦ ʥʘ ʪʦʧʣʠʪʝ ʚʦʟʜʫʰʥʠ ʤʘʩʠ ʧʦ ʜʦʣʠʥʘʪʘ ʥʘ ʨʝʢʘʪʘ 

ʉʪʨʫʤʘ ʦʜ ʿʫʛ. ʅʘ ʚʠʩʦʢʠʪʝ ʜʝʣʦʚʠ ʥʘ ʇʠʨʠʥ ʠ ʈʠʣʘ, ʢʣʠʤʘʪʘ ʝ ʩʪʫʜʝʥʘ ʠ ʪʠʧʠʯʥʘ ʧʣʘ-
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ʥʠʥʩʢʘ. ʉʨʝʜʥʦ ʛʦʜʠʰʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦ ʆʧʰʪʠʥʘʪʘ ʉʠʤʠʪʣʠ ʩʝ ʜʚʠʞʠ ʦʜ 12.7Áʉ ʚʦ 

ʥʘʥʿʠʩʢʠʪʝ ʜʝʣʦʚʠ, ʜʦ ʦʢʦʣʫ 4Áʉ ʚʦ ʥʘʿʚʠʩʦʢʠʪʝ ʧʣʘʥʠʥʩʢʠ ʜʝʣʦʚʠ. ʆʧʰʪʠʥʘʪʘ ʉʠʤʠʪ-

ʣʠ ʩʝ ʦʜʣʠʢʫʚʘ ʩʦ ʜʦʣʛʦ ʛʦʜʠʰʥʦ ʦʩʦʥʯʫʚʘˁʝ ʦʜ ʦʢʦʣʫ 2500 ʯʘʩʘ, ʤʘʣʘ ʩʫʤʘ ʥʘ ʚʨʥʝ-

ʞʠ, ʪʦʧʣʘ ʟʠʤʘ ʚʦ ʧʦʥʠʩʢʠʪʝ ʜʝʣʦʚʠ, ʯʝʩʪʦ ʠ ʙʝʟ ʩʥʝʛ ʠ ʤʥʦʛʫ ʩʫʚʦ ʠ ʪʦʧʣʦ ʣʝʪʦ. ʉʨʝʜ-

ʥʦʛʦʜʠʰʥʘʪʘ ʿʫʣʩʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦ ʥʘʿʥʠʩʢʠʪʝ ʜʝʣʦʚʠ ʝ 30,5Áʉ, ʘ ʚʦ ʚʠʩʦʢʦ ʧʣʘʥʠʥ-

ʩʢʠʪʝ ʧʦʜʨʘʯʿʘ ʝ 13Áʉ. 

 

ʉʣʠʢʘ 12 ʀʟʦʭʠʝʪʩʢʘ ʢʘʨʪʘ (ʢʘʨʪʘ ʥʘ ʩʨʝʜʥʦʛʦʜʠʰʥʠ ʩʫʤʠ ʥʘ ʚʨʥʝʞʠ) ʟʘ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ 

ʠ ʉʠʤʠʪʣʠ. 

ʉʨʝʜʥʦʛʦʜʠʰʥʘʪʘ ɱʘʥʫʘʨʩʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʢ, ʚʦ ʥʘʿʥʠʩʢʠʪʝ ʜʝʣʦʚʠ ʝ 5,3Áʉ, ʘ ʚʦ 

ʥʘʚʿʠʩʢʦʢʠʪʝ -5,5Áʉ. ɻʨʘʜʦʪ ʉʠʤʠʪʣʠ ʝ ʟʘʰʪʠʪʝʥ ʦʜ ʩʪʫʜʝʥʠʪʝ ʩʝʚʝʨʥʠ ʚʝʪʨʦʚʠ ʩʦ ʚʠ-

ʩʦʢʠʪʝ ʨʠʜʦʚʠ ʠ ʧʣʘʥʠʥʩʢʠ ʤʘʩʠʚʠ ʥʘ ʩʝʚʝʨ. ʆʧʰʪʠʥʘʪʘ ʩʝ ʦʜʣʠʢʫʚʘ ʩʦ ʩʨʝʜʥʘ ʚʝʪʨʦ-

ʚʠʪʦʩʪ ʧʨʠ ʰʪʦ ʜʦʤʠʥʘʥʪʥʠ ʩʝ ʩʝʚʝʨʥʠʦʪ, ʿʫʞʥʠʦʪ ʠ ʠʩʪʦʯʥʠʦʪ ʚʝʪʝʨ. ʉʨʝʜʥʦʛʦʜʠʰ-

ʥʘʪʘ ʩʫʤʘ ʥʘ ʚʨʥʝʞʠ ʦʜ ʥʘʿʥʠʩʢʠʪʝ ʜʦ ʥʘʿʚʠʩʦʢʠʪʝ ʜʝʣʦʚʠ ʧʦʩʪʝʧʝʥʦ ʩʝ ʠʩʢʘʯʫʚʘ ʠ ʪʦʘ, 

ʚʦ ʛʨʘʥʠʮʠʪʝ ʦʜ 560 mm, ʜʦ ʦʢʦʣʫ 800 mm, ʥʘ ɺʣʘʠʥʘ ʠ ʄʘʣʝʰʝʚʩʢʠ ʇʣʘʥʠʥʠ ʠ ʦʢʦʣʫ 

1000 mm ʥʘ ʚʠʩʦʢʠʪʝ ʜʝʣʦʚʠ ʥʘ ʈʠʣʘ ʠ ʇʠʨʠʥ. ʉʣʠʯʥʦ ʢʘʢʦ ʚʦ ʆʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ, 

ʢʣʠʤʘʪʘ ʝ ʤʥʦʛʫ ʚʘʞʝʥ ʧʨʠʨʦʜʝʥ ʨʝʩʫʨʩ ʟʘ ʆʧʰʪʠʥʘʪʘ ʉʠʤʠʪʣʠ, ʧʦʩʝʙʥʦ ʚʦ ʦʜʥʦʩ ʥʘ 

ʨʘʟʚʦʿʦʪ ʥʘ ʟʝʤʿʦʜʝʣʩʪʚʦʪʦ ʠ ʪʫʨʠʟʤʦʪ. ʀʩʪʦ ʪʘʢʘ ʪʘʘ ʤʥʦʛʫ ʩʠʣʥʦ ʚʣʠʿʘʝ ʚʨʟ ʨʘʟʚʦʿʦʪ 

ʥʘ ʝʨʦʟʠʚʥʠʪʝ ʧʨʦʮʝʩʠ ʚʦ ʦʙʣʘʩʪʘ, ʧʦʿʘʚʘ ʥʘ ʧʦʧʣʘʚʠ, ʩʚʣʝʯʠʰʪʘ, ʰʠʨʝˁʝʪʦ ʥʘ ʧʦʞʘ-
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ʨʠʪʝ ʠ ʩʣʠʯʥʠ ʧʨʠʨʦʜʥʠ ʥʝʧʦʛʦʜʠ. ɿʘʪʦʘ ʢʣʠʤʘʪʩʢʠʪʝ ʝʣʝʤʝʥʪʠ, ʦʩʦʙʝʥʦ ʚʨʥʝʞʠʪʝ ʠ 

ʪʝʤʧʝʨʘʪʫʨʠʪʝ ʩʝ ʟʝʤʘʘʪ ʢʘʢʦ ʝʜʝʥ ʦʜ ʢʣʫʯʥʠʪʝ ʬʘʢʪʦʨʠ ʧʨʠ ʤʦʜʝʣʠʨʘˁʝ ʥʘ ʧʨʠʨʦʜʥʠ-

ʪʝ ʥʝʧʦʛʦʜʠ, ʰʪʦ ʝ ʩʣʫʯʘʿ ʠ ʧʨʠ ʤʦʜʝʣʠʪʝ ʚʦ ʧʨʦʝʢʪʦʪ. ʆʩʦʙʝʥʦ ʚʘʞʝʥ ʝ ʜʥʝʚʥʠʦʪ ʠʣʠ 

ʯʘʩʦʚʥʠʦʪ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʚʨʥʝʞʠʪʝ, ʢʘʢʦ ʠ ʧʦʚʝ˃ʝʜʥʝʚʥʠʦʪ ʪʨʝʥʜ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠʪʝ.  
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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 13 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). ʅʘ ʥʠʪʫ ʝʜʝʥ ʦʜ ʥʘʚʝʜʝʥʠʪʝ ʚʦʜʦʪʝʮʠ ʥʝʤʘ ʤʝʨʥʘ ʩʪʘʥʠʮʘ ʟʘ ʧʨʦʪʝʢ, ʧʘ ʪʦʿ ʤʦ-

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

ʨʝʤʝʥ 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-

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. ʇʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝ-

ʥʦʪʦ ʧʦʢʘʞʫʚʘ ʜʝʢʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʥʝ ʝ ʤʥʦʛʫ ʙʦʛʘʪʘ ʩʦ ʭʠʜʨʦʛʨʘʬʩʢʠ ʨʝʩʫʨʩʠ 

ʧʦʨʘʜʠ ʟʥʘʯʠʪʝʣʥʘʪʘ ʦʛʦʣʝʥʦʩʪ ʥʘ ʪʝʨʝʥʦʪ, ʧʦʨʘʜʠ ʰʪʦ ʪʨʝʙʘ ʜʘ ʩʝ ʧʨʝʜʚʠʜʠ ʠʟʛʨʘʜʙʘ 

ʥʘ ʤʘʣʠ ʘʢʫʤʫʣʘʮʠʠ ʢʦʠ ʙʠ ʦʙʝʟʙʝʜʫʚʘʣʝ ʚʦʜʘ ʟʘ ʨʘʟʣʠʯʥʠ ʧʦʪʨʝʙʠ ʠ ʚʦ ʩʫʰʥʠʦʪ ʧʝʨʠ-

ʦʜ. ɸʢʫʤʫʣʘʮʠʠʪʝ ʟʘʝʜʥʦ ʩʦ ʩʦʦʜʚʝʪʥʦʪʦ ʧʦʰʫʤʫʚʘˁʝ ʠ ʫʨʝʜʫʚʘˁʝ ʥʘ ʩʣʠʚʥʠʪʝ ʧʦʜʨʘ-

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

ʧʨʠʨʦʜʥʠʪʝ ʥʝʧʦʛʦʜʠ. 

ʇʦʜʨʘʯʿʝʪʦ ʥʘ ʆʧʰʪʠʥʘʪʘ ʉʠʤʠʪʣʠ ʠʤʘ ʨʘʟʚʠʝʥ ʠ ʙʦʛʘʪ ʨʝʯʝʥ ʩʠʩʪʝʤ ʩʦ ʚʢʫʧʥʘ 

ʜʦʣʞʠʥʘ ʦʜ 903 km. ʉʠʪʝ ʨʝʢʠ ʧʨʠʧʘʺʘʘʪ ʥʘ ʦʩʫʤ ʧʦʛʦʣʝʤʠ ʩʣʠʚʥʠ ʧʦʜʨʘʯʿʘ ʢʦʠ ʧʘʢ ʩʝ 

ʜʝʣ ʦʜ ʩʣʠʚʦʪ ʥʘ ʨʝʢʘʪʘ ʉʪʨʫʤʘ. ʈʝʯʝʩʠ ʧʦʣʦʚʠʥʘ ʦʜ ʪʝʨʠʪʦʨʠʿʘʪʘ ʧʨʠʧʘʺʘ ʥʘ ʩʣʠʚʦʪ ʥʘ 

ɻʨʘʜʝʚʩʢʘ ʈʝʢʘ ʢʦʿ ʩʝ ʥʘʦʺʘ ʚʦ ʮʝʚʝʨʦʠʩʪʦʯʥʠʦʪ ʜʝʣ ʥʘ ʦʧʰʪʠʥʘʪʘ. ʊʝʨʠʪʦʨʠʿʘʪʘ ʥʘ 

ʦʧʰʪʠʥʘʪʘ ʉʠʤʠʪʣʠ ʩʝ ʦʜʚʦʜʥʫʚʘ ʦʜ ʨʝʢʘʪʘ ʉʪʨʫʤʘ, ʢʦʿʘ ʥʠʟ ʦʚʦʿ ʧʨʦʩʪʦʨ ʪʝʯʝ ʚʦ ʜʦʣ-

ʞʠʥʘ ʦʜ 23 km. ʅʝʿʟʠʥʠ ʣʝʚʠ ʧʨʠʪʦʢʠ ʦʜ ʈʠʣʘ ʠ ʇʠʨʠʥ ʩʝ: ʨʝʢʠʪʝ ɹʨʝʞʘʥʩʢʘ, ʉʝʥʦʢʦʩ-

ʢʘ ʠ ɻʨʘʜʝʩʢʘ, ʘ ʜʝʩʥʠ ʧʨʠʪʦʢʠ ʦʜ ɺʣʘʠʥʘ ʠ ʄʘʣʝʰʝʚʩʢʠ ʇʣʘʥʠʥʠ ʩʝ ʨʝʢʠʪʝ ʉʪʘʨʘ, 

ʉʫʰʠʯʥʘ ʠ ɹʨʝʟʥʠʰʢʘ ʈʝʢʘ. ʉʠʣʥʦ ʠʟʨʘʟʝʥʘʪʘ ʨʘʩʝʜʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʨʝʣʿʝʬʦʪ ʫʩʣʦʚʠʣʘ 

ʧʦʿʘʚʠ ʥʘ ʪʝʨʤʦʤʠʥʝʨʘʣʥʠ ʠʟʚʦʨʠ ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʛʨʘʜʦʪ ʉʠʤʠʪʣʠ ʢʘʿ ʩʝʣʦ ɼʦʣʥʦ ʆʩʝ-

ʥʦʚʦ ʠ ʢʘʿ ʩʝʣʦʪʦ ʂʨʫʧʥʠʢ. ɺʠʩʦʢʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʛʠ ʧʨʘʚʠ ʦʚʠʝ ʤʠʥʝʨʘʣʥʠ ʠʟʚʦʨʠ ʧʦ-

ʛʦʜʥʠ ʟʘ ʙʘˁʠ ʠ ʦʨʘʥʞʝʨʠʩʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʀʟʚʦʨʠʪʝ ʧʨʠ ʛʨʘʜʦʪ ʉʠʤʠʪʣʠ ʩʝ ʘʣʢʘʣʥʠ, 

ʩʫʣʬʘʪʥʠʧʦʛʘʪʠ ʩʦ ʥʘʪʨʠʫʤ ʠ ʬʣʫʦʨ ʠ ʩʦ ʩʣʘʙʘ ʤʠʥʝʨʘʣʠʟʘʮʠʿʘ, ʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʠʤ ʝ 

20Áʉ ʜʦ 63Áʉ. ɺʦʜʘʪʘ ʦʜ ʦʚʠʝ ʠʟʚʦʨʠ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʙʘʣʥʝʦʣʦʰʢʠ ʮʝʣʠ ʟʘ ʨʝʚʤʘʪʩʢʠ, 

ʥʝʚʨʦʣʦʰʢʠ ʠ ʢʦʞʥʠ ʟʘʙʦʣʫʚʘˁʘ, ʢʘʢʦ ʠ ʟʘ ʦʨʘʥʞʝʨʠʩʢʦ ʟʘʪʦʧʣʫʚʘˁʝ. ʉʣʠʯʥʦ ʥʘ ʧʨʝʜ-

ʭʦʜʥʠʪʝ ʩʝ ʤʠʥʝʨʘʣʥʠʪʝ ʠʟʚʦʨʠ ʢʘʿ ʩʝʣʦʪʦ ɼʦʣʥʦ ʆʩʝʥʦʚʦ ʯʠʿʘ ʪʝʤʧʝʨʘʪʫʨʘ ʠʟʥʝʩʫʚʘ 

ʦʜ 36Á ʉ ʜʦ 57Áʉ, ʜʦʜʝʢʘ ʤʠʥʝʨʘʣʥʠʦʪ ʠʟʚʦʨ ʢʘʿ ʩʝʣʦ ʂʨʫʧʥʠʢ ʠʤʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 

21Áʉ. ɽʢʦʣʦʰʢʠʪʝ ʦʮʝʥʢʠ ʧʦʢʘʞʫʚʘʘʪ ʜʝʢʘ ʥʘʿʟʘʛʘʜʝʥʘ ʝ ʨʝʢʘʪʘ ɹʨʝʞʘʥʩʢʘ ʢʦʿʘ ʠʤʘ 

ʢʚʘʣʠʪʝʪ ʧʦʣʦʰ ʦʜ III ʢʘʪʝʛʦʨʠʿʘ, ʘ ʨʝʣʘʪʠʚʥʦ ʣʦʰ ʢʚʘʣʠʪʝʪ ʠʤʘ ʠ ʨʝʢʘʪʘ ʉʝʥʦʢʦʩʢʘ, ʧʘ 

ʠ ʨʝʢʘʪʘ ʉʪʨʫʤʘ. ʀʥʘʢʫ ʥʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʆʧʰʪʠʥʘ ʉʠʤʠʪʣʠ ʠʤʘ ʯʝʪʠʨʠ ʭʠʜʨʦʣʦʰʢʠ 

ʩʪʘʥʠʮʠ ʦʜ ʢʦʠ ʩʝ ʜʦʙʠʚʘʘʪ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʧʨʦʪʝʢʦʪ ʠ ʜʨʫʛʠ ʝʣʝʤʝʥʪʠ ʥʘ ʨʝʯʥʠʪʝ 

ʪʝʢʦʚʠ.  



22 
 

 

ʉʣʠʢʘ 14 ʍʠʜʨʦʛʨʘʬʩʢʘ ʢʘʨʪʘ (ʨʝʯʥʘ ʤʨʝʞʘ ʠ ʩʣʠʚʦʚʠ) ʥʘ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ. 

 

ʉʣʠʢʘ 15 ɽʜʥʘ ʦʜ ʧʦʛʦʣʝʤʠʪʝ ʧʨʠʨʦʜʥʠ ʣʦʢʚʠ ʢʘʿ ʚʨʚʦʪ 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 ʠ ʠʩʪʠʦʪ ʦʜʩʫʩʪʚʫʚʘ ʩʝ ʧʦʿʘʚʫʚʘ ʙʫʢʦʚʠʦʪ ʧʦʿʘʩ. ɻʦʨʩʢʘʪʘ ʙʫʢʦʚʘ 

ʰʫʤʘ ʤʝʰʘʥʘ ʩʦ ʙʝʣʠʦʪ ʙʦʨ ʠʣʠ ʩʦ ʮʨʥʠʦʪ ʙʦʨ ʩʝ ʿʘʚʫʚʘ ʜʦ ʚʠʩʦʯʠʥʘ ʦʜ 1600 ʤʝʪʨʠ. 

ʅʘʜ ʦʚʦʿ ʧʦʿʘʩ ʝ ʧʨʝʜʧʣʘʥʠʥʩʢʘʪʘ ʙʫʢʦʚʘ ʠ ʙʫʢʦʚʦ-ʝʣʦʚʘ ʰʫʤʘ, ʧʦʥʝʢʘʜʝ ʠʟʤʝʰʘʥʘ ʩʦ 

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

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

ʩʦʩʪʘʚʝʥʠ ʦʜ ʨʘʟʣʠʯʥʠ ʪʨʝʚʥʠ ʟʘʝʜʥʠʮʠ ʤʝʺʫ ʢʦʠ ʠʤʘ ʠ ʥʝʢʦʠ ʝʥʜʝʤʠʯʥʠ ʚʠʜʦʚʠ ʢʘʢʦ 

ʰʪʦ ʝ ʨʘʨʠʪʝʪʥʘʪʘ Ăʤʫʚʦʣʦʚʢʘñ (Drosera Rotundifolia) ʢʦʿʘ ʛʠ Ăʟʛʨʘʙʫʚʘñ ʠʥʩʝʢʪʠʪʝ ʰʪʦ 

˃ʝ ʟʘʩʪʘʥʘʪ ʥʘ ʥʝʿʟʠʥʠʦʪ ʮʚʝʪ. ʀʩʪʦ ʪʘʢʘ ʩʝ ʩʨʝ˃ʘʚʘʘʪ ʨʘʩʪʝʥʠʿʘ ʢʦʠ ʩʝ ʩʤʝʪʘʘʪ ʟʘ ʣʝʢʦ-

ʚʠʪʠ. ʆʙʨʘʙʦʪʣʠʚʠʪʝ ʧʦʚʨʰʠʥʠ ʚʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʩʝ ʜʦʩʪʘ ʦʛʨʘʥʠʯʝʥʠ ʠ ʟʘʬʘ˃ʘʘʪ 

13%. ʅʘ ʥʠʚ ʥʘʿʤʥʦʛʫ ʩʝ ʦʜʛʣʝʜʫʚʘʘʪ ʞʠʪʥʠ ʢʫʣʪʫʨʠ. ʄʥʦʛʫ ʛʦʣʝʤ ʧʨʦʙʣʝʤ ʧʨʝʪʩʪʘʚʫ-

ʚʘ 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, ʩʚʣʠʯʠʰʪʘ ʠ ʜʨʫʛʠ ʧʦʿʘʚʠ.  

 

ʉʣʠʢʘ 16 ʄʝʰʘʥʠ ʰʫʤʠ ʚʦ ʜʦʣʠʥʘʪʘ ʥʘ ɹʨʝʛʘʣʥʠʮʘ ʧʦʜ ʏʝʥʛʠʥʦ ʂʘʣʝ. 
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ʂʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʛʝʦʣʦʰʢʘʪʘ, ʨʝʣʿʝʬʥʘʪʘ ʠ ʢʣʠʤʘʪʩʢʘʪʘ ʨʘʟʥʦʚʠʜʥʦʩʪ ʦʧʰʪʠʥʘ-

ʪʘ ʉʠʤʠʪʣʠ ʩʝ ʦʜʣʠʢʫʚʘ ʩʦ ʨʘʟʥʦʚʠʜʥʦʩʪ ʠ ʥʘ ʚʝʛʝʪʘʮʠʿʘʪʘ. ʅʘʜ 90% ʥʘ ʪʝʨʠʪʦʨʠʿʘʪʘ 

ʥʘ ʦʧʰʪʠʥʘʪʘ ʝ ʧʨʝʪʩʪʘʚʝʥʘ ʩʦ ʰʫʤʩʢʘ ʠ ʧʘʩʠʰʥʘ ʚʝʛʝʪʘʮʠʿʘ. ʐʫʤʩʢʠʦʪ ʬʦʥʜ ʟʘʬʘ˃ʘ 

58.5% ʠ ʥʘʿʛʦʣʝʤ ʜʝʣ ʦʜ ʥʝʛʦ ʧʨʠʧʘʺʘ ʥʘ ʰʫʤʩʢʦʪʦ ʩʪʦʧʘʥʩʪʚʦ Ăʉʠʤʠʪʣʠñ. ʐʫʤʩʢʘʪʘ 

ʧʦʚʨʰʠʥʘ ʧʨʠʧʘʺʘ ʥʘ ʯʝʪʠʨʠ ʨʘʩʪʠʪʝʣʥʠ ʟʦʥʠ ʩʦ ʯʠʩʪʠ ʠ ʤʝʰʘʥʠ ʰʫʤʠ. ʇʨʚʘʪʘ ʟʦʥʘ ʝ 

ʜʘʙʦʚʘ ʠ ʛʠ ʟʘʬʘ˃ʘ ʥʠʩʢʠʪʝ ʜʝʣʦʚʠ ʥʘ ʦʧʰʪʠʥʘʪʘ ʦʜ 200-800 m ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ. 

ʉʝʧʘʢ ʰʫʤʠʪʝ ʚʦ ʦʚʘʘ ʟʦʥʘ ʩʝ ʚʦ ʣʦʰʘ ʩʦʩʪʦʿʙʘ, ʜʝʛʨʘʜʠʨʘʥʠ ʠʣʠ ʮʝʣʦʩʥʦ ʫʥʠʰʪʝʥʠ, ʘ 

ʥʝʪhʦ ʧʦʜʦʙʨʘ ʝ ʩʦʩʪʦʿʙʘʪʘ ʩʘʤʦ ʚʦ ʦʢʦʣʠʥʘʪʘ ʥʘ ʩʝʣʦʪʦ ʂʨʫʧʥʠʢ. ɺʦ ʧʦʥʦʚʦ ʚʨʝʤʝ ʠʟ-

ʚʨh ʝʥʦ ʝ ʧʦʰʫʤʫʚʘˁʝ ʩʦ ʮʨʥ ʙʦʨ, ʧʦʪʦʘ ʥʝʢʦʠ ʣʠʩʪʦʧʘʜʥʠ ʚʠʜʦʚʠ ʠ ʢʦʩʪʝʥʦʚʠ ʰʫʤʠ, 

ʦʩʦʙʝʥʦ ʚʦ ʦʢʦʣʠʥʘʪʘ ʥʘ ʩʝʣʦ ɹʨʝʞʘʥʠ. ʅʘʜ ʜʘʙʦʚʠʦʪ ʧʦʿʘʩ ʝ ʧʦʿʘʩ ʦʜ ʙʫʢʦʚʘ ʠ ʙʫʢʦʚʦ-

ʯʝʪʠʥʘʨʩʢʘ ʰʫʤʘ ʢʦʿʘ ʩʝ ʧʨʦʪʝʛʘ ʥʘ ʚʠʩʦʯʠʥʘ ʦʜ 800 ʜʦ 1600 m. ʅʘʿʯʝʩʪʦ ʩʪʘʥʫʚʘ ʟʙʦʨ 

ʟʘ ʯʠʩʪʠ ʙʫʢʦʚʠ ʰʫʤʠ, ʘ ʥʘ ʦʜʨʝʜʝʥʠ ʤʝʩʪʘ ʠʤʘ ʤʝʰʘʥʠ ʙʫʢʦʚʦ-ʛʦʨʫʥʦʚʠ ʠ ʙʫʢʦʚʦ-ʛʘ-

ʙʝʨʩʢʠ ʥʘʩʘʜʠ. ɿʘʩʪʘʧʝʥʠ ʩʝ ʠ ʧʦʰʫʤʝʥʠ ʧʦʜʨʘʯʿʘ ʦʜ ʙʝʣ ʙʦʨ, ʢʘʢʦ ʠ ʤʝʰʘʥʠ ʰʫʤʠ ʦʜ 

ʙʫʢʘ ʠ ʙʝʣ ʙʦʨ ʠʣʠ ʧʘʢ ʦʜ ʙʫʢʘ, ʩʤʨʯʘ ʠ ʝʣʘ. ʉʣʝʜʥʠʦʪ ʧʦʿʘʩ ʝ ʩʤʨʯʦʚʦ-ʤʫʨʦʚʘ ʰʫʤʘ ʥʘ 

ʚʠʩʦʯʠʥʘ ʦʜ 1600 ʜʦ 2100 m ʥʘ ʧʣʘʥʠʥʠʪʝ ʇʠʨʠʥ ʠ ʈʠʣʘ. ɺʦ ʥʝʘ ʩʝ ʟʘʩʪʘʧʝʥʠ ʯʠʩʪʠ ʥʘ-

ʩʘʜʠ ʦʜ ʙʝʣʘ ʤʫʨʘ, ʝʣʘ ʠ ʩʤʨʯʘ, ʢʘʢʦ ʠ ʤʝʰʘʥʠ ʰʫʤʠ ʦʜ ʙʝʣʘ ʤʫʨʘ ʠ ʝʣʘ ʠ ʦʜ ʙʝʣʘ ʤʫʨʘ 

ʠ ʙʝʣ ʙʦʨ.  

 

ʉʣʠʢʘ 17 ʇʦʢʨʦʚʥʦʩʪ ʥʘ ʟʝʤʿʠʰʪʝʪʦ ʩʦ ʪʠʧʦʚʠ ʥʘ ʚʝʛʝʪʘʮʠʿʘ ʚʦ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ 

ʉʠʤʠʪʣʠ (ʩʧʦʨʝʜ Corine Land Cover 2006). 
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ʅʘʿʚʠʩʦʢʘʪʘ ʟʦʥʘ ʝ ʢʣʝʢʦʚʘʪʘ. ʊʘʘ ʩʝ ʧʨʦʪʝʛʘ ʥʘʜ 2100 m ʠ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʩʦ 

ʟʘʩʪʘʧʝʥʦʩʪ ʦʜ ʢʣʝʢʦʚʠ ʛʨʫʧʠ ʠ ʘʣʧʩʢʘ ʪʨʝʚʥʘ ʨʘʩʪʠʪʝʣʥʦʩʪ. ʆʜ ʠʛʣʦʣʠʩʥʠʪʝ ʚʠʜʦʚʠ 

ʥʘʛʿʦʣʝʤʘ ʧʦʚʨʰʠʥʘ ʟʘʟʝʤʘ ʙʝʣʠʦʪ ʙʦʨ, ʮʨʥʠʦʪ ʙʦʨ ʠ ʩʤʨʯʘʪʘ. ʆʜ ʣʠʩʪʦʧʘʜʥʠʪʝ ʚʠʜʦʚʠ 

ʥʘʨʿʘʩʧʨʦʩʪʨʘʥʝʪʠ ʩʝ ʟʠʤʩʢʠʦʪ ʜʘʙ ʠ ʙʫʢʘʪʘ.  

 

ʉʣʠʢʘ 18 ʐʫʤʩʢʠ ʨʝʩʫʨʩʠ ʚʦ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ (ʩʧʦʨʝʜ CLC2006). 
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3.6. ʇʦʯʚʝʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʨʠʨʦʜʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʣʦʚʠʣʝ ʦʜʨʝʜʝʥʘ ʧʦʿʘʚʘ ʠ ʟʘʩʪʘʧʝʥʦʩʪ ʥʘ ʥʝʢʦʠ 

ʧʦʯʚʝʥʠ ʪʠʧʦʚʠ. ʉʧʦʨʝʜ ʜʝʪʘʣʥʘʪʘ ʧʝʜʦʣʦʰʢʘ 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 ʜʦʙʨʦ ʧʦʰʫʤʝʥʠʪʝ ʧʣʘʥʠʥʩʢʠ ʧʦʜʨʘ-

ʯʿ ʘ. ʉʦʜʞʘʪ ʟʥʘʯʠʪʝʣʥʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʦʨʛʘʥʩʢʘ ʤʘʪʝʨʠʿʘ (ʭʫʤʫʩ) ʥʘʩʪʘʥʘʪ ʩʦ ʨʘʩʧʘ̋ʘ-

ˁʝ ʥʘ ʜʝʣʦʚʠʪʝ ʦʜ ʜʨʚʝʥʝʩʪʠʪʝ ʚʠʜʦʚʠ. ɿʥʘʯʘʿʥʦ ʝ ʜʘ ʩʝ ʥʘʧʦʤʝʥʝ ʜʝʢʘ ʧʦʚʨʰʠʥʘʪʘ ʧʦʜ 

ʩʣʘʙʦ ʨʘʟʚʠʝʥʠ ʧʦʯʚʠ, ʨʝʛʦʩʦʣʠ ʠ ʣʠʪʦʩʦʣʠ ʝ ʨʝʣʘʪʠʚʥʦ ʛʦʣʝʤʘ ʠ ʠʟʥʝʩʫʚʘ ʦʢʦʣʫ 12%. 

ʅʠʚʥʦʪʦ ʩʦʟʜʘʚʘˁʝ ʝ ʧʦʩʣʝʜʠʮʘ ʥʘ ʧʨʝʪʝʨʘʥʘʪʘ ʝʨʦʟʠʿʘ, ʘ ʝʨʦʜʠʨʘʥʠʦʪ ʤʘʪʝʨʠʿʘʣ ʩʝ ʪʘ-

ʣʦʞʠ ʚʦ ʧʦʜʥʦʞʿʝʪʦ ʠ ʯʝʩʪʦ ʚʨʟ ʥʝʛʦ ʩʝ ʬʦʨʤʠʨʘʘʪ ʢʦʣʫʚʠʿʘʣʥʠ ʧʦʯʚʠ. ɺʦ ʦʙʨʘʙʦʪʣʠ-

ʚʠʪʝ ʧʦʚʨʰʠʥʠ ʜʦʤʠʥʠʨʘʘʪ ʥʝʰʪʦ ʧʦʧʣʦʜʥʠ ʧʦʯʚʠ ʠ ʪʦʘ ʚʝʨʪʠʩʦʣʠ, ʣʫʚʠʩʦʣʠ ʠ ʬʣʫʚʠ-

ʩʦʣʠ. ʊʠʝ ʩʝ ʧʦʛʦʜʥʠ ʟʘ ʦʜʛʣʝʜʫʚʘˁʝ ʥʘ ʞʠʪʥʠ ʢʫʣʪʫʨʠ, ʦʚʦʰʪʘʨʥʠʮʠ, ʥʠʚʩʢʠ ʠ ʛʨʘʜʠ-

ʥʘʨʩʢʠ ʢʫʣʪʫʨʠ. ʆʜ ʧʨʝʜʭʦʜʥʦ ʥʘʚʝʜʝʥʦʪʦ ʧʨʦʠʟʣʝʛʫʚʘ ʜʝʢʘ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʨʘʩ-

ʧʦʣʘʛʘ ʩʦ ʧʦʢʚʘʣʠʪʝʪʥʠ ʧʦʯʚʠ ʚʦ ʰʫʤʩʢʠʪʝ, ʦʩʦʙʝʥʦ ʦʩʦʿʥʠ ʪʝʨʝʥʠ, ʜʦʜʝʢʘ ʦʩʪʘʥʘʪʠʪʝ 

ʧʦʜʨʘʯʿʘ ʠʤʘʘʪ ʜʝʛʨʘʜʠʨʘʥʠ, ʝʨʦʜʠʨʘʥʠ, ʜʝʣʫʤʥʦ ʦʜʥʝʩʝʥʠ ʠʣʠ ʟʥʘʯʠʪʝʣʥʦ ʦʩʠʨʦʤʘ-

ʰʝʥʠ ʧʦʯʚʠ. ʉʦ ʦʜʨʝʜʝʥʠ ʧʨʝʚʝʥʪʠʚʥʠ ʤʝʨʢʠ ʙʠ ʤʦʞʝʣʦ ʜʘ ʩʝ ʟʘʧʨʝ ʧʨʦʮʝʩʦʪ ʥʘ ʦʩʠ-

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

ʊʘʙʝʣʘ 3. ʉʪʨʫʢʪʫʨʘ ʥʘ ʧʦʯʚʠʪʝ ʚʦ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ. 

ʇʦʯʚʝʥ ʪʠʧ 
ʇʝʭʯʝʚʦ ʉʠʤʠʪʣʠ

1
 

ʇʦʚ. km
2
 ʇʦʚ. % ʇʦʚ. km

2
 ʇʦʚ. % 

ʈʘʥʢʝʨʠ 69.05 33.12 30.74 5.58 

ʂʘʤʙʠʩʦʣʠ 48.62 23.32 224.61 40.79 

ʍʨʦʤʠʯʝʥ ʢʘʤʙʠʩʦʣ 20.80 9.98 18.15 3.30 

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 1.68 262.45 47.66 

ʌʣʫʚʠʩʦʣ 2.88 1.38 9.40 1.71 

ʈʘʥʢʝʨ+ʨʝʛʦʩʦʣ 2.64 1.27 - - 

ʂʦʣʫʚʠʿʘʣʥʠ 2.39 1.14 5.33 0.97 

ɼʨʫʛʠ 0.07 0.03 9.12 1.63 

ɺʢʫʧʥʦ 208.50 100.00 559.80 100.00 

 

                                                             
1 ʇʦʯʚʝʥʠʪʝ ʢʣʘʩʠ ʠ ʥʠʚʥʠʪʝ ʧʦʚʨʰʠʥʠ ʩʝ ʩʧʦʨʝʜ ʜʦʩʪʘʚʝʥʠʪʝ ʧʦʜʘʪʦʮʠ ʦʜ ʦʧʰʪʠʥʘ ʉʠʤʠʪʣʠ. 
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ʅʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʆʧʰʪʠʥʘʪʘ ʉʠʤʠʪʣʠ ʩʧʦʨʝʜ ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʧʝʜʦʣʦʰʢʠʪʝ 

ʢʘʨʪʠ ʩʝ ʟʘʩʪʘʧʝʥʠ ʰʝʩʪ ʛʣʘʚʥʠ ʧʦʯʚʝʥʠ ʢʣʘʩʠ. ʅʘʿʛʦʣʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʪʦʩʪ ʚʦ ʦʧʰʪʠ-

ʥʘʪʘ ʠʤʘʘʪ ʣʫʚʠʩʦʣʠʪʝ ʢʦʠ ʟʘʬʘ˃ʘʘʪ 47%. ʉʣʝʜʥʠ ʧʦ ʧʦʚʨʰʠʥʘ ʩʝ ʢʘʤʙʠʩʦʣʠʪʝ ʠʣʠ 

ʪʝʤʥʦ ʢʘʬʝʘʚʠʪʝ ʠ ʪʝʤʥʠʪʝ ʰʫʤʩʢʠ ʧʦʯʚʠ ʢʦʠ ʧʦʢʨʠʚʘʘʪ ʦʢʦʣʫ 40,8%. ʃʫʚʠʩʦʣʠʪʝ ʩʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʪʠ ʥʘ ʧʣʘʥʠʥʩʢʠʪʝ ʧʘʜʠʥʠ ʝ ʟʘ 400 ʜʦ 1400 m ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʠ ʪʦʘ 

ʛʣʘʚʥʦ ʧʦʢʨʠʝʥʠ ʩʦ ʣʠʩʪʦʧʘʜʥʠ ʠ ʤʝʰʘʥʠ ʰʫʤʠ, ʥʦ ʠ ʥʘ ʧʦʜʨʘʯʿʘ ʧʦʜ ɼʘʙʦʚʘ ʰʫʤʘ 

ʠʣʠ ʧʘʩʠʰʪʘ.  ʆʚʠʝ ʧʦʯʚʠ ʩʝ ʩʣʘʙʦ ʜʦ ʩʠʣʥʦ ʝʨʦʜʠʨʘʥʠ. ʂʘʬʝʘʚʠʪʝ ʰʫʤʩʢʠ ʧʦʯʚʠ ʩʝ 

ʧʨʦʪʝʛʘʘʪ ʧʦʤʝʺʫ 700 ʠ 1700 m ʧʦ ʧʘʜʠʥʠʪʝ ʥʘ ɺʣʘʠʥʘ ʠ ʄʘʣʝʰʝʚʩʢʠ ʇʣʘʥʠʥʠ ʛʣʘʚʥʦ 

ʚʦ ʧʦʿʘʩʦʪ ʥʘ ʣʠʩʪʦʧʘʜʥʠ, ɹʫʢʦʚʠ ʰʫʤʠ. ʅʘ ʈʠʣʘ ʩʝ ʿʘʚʫʚʘʘʪ ʧʦʤʝʺʫ 1000 ʠ 2000 m ʢʘ-

ʜʝ ʩʝ ʧʦʜ ʠʛʣʦʣʠʩʥʠ ʠ ʤʝʰʘʥʠ ʰʫʤʠ. ʊʝʤʥʦʢʘʬʝʘʚʠʪʝ ʠ ʪʝʤʥʠʪʝ ʰʫʤʩʢʠ ʧʦʯʚʠ ʥʘʿ-

ʤʥʦʛʫ ʩʝ ʨʘʩʧʨʦʩʪʨʘʥʝʪʠ ʥʘ ʇʠʨʠʥ ʥʘ ʚʠʩʦʯʠʥʘ ʦʜ 600 ʜʦ 2000 m ʠ ʩʝ ʧʦʜ ʠʛʣʦʣʠʩʥʠ ʠ 

ʤʝhʘʥʠ ʰʫʤʠ. ɸʣʫʚʠʿʘʣʥʠʪʝ, ʜʝʣʫʚʠʿʘʣʥʠʪʝ ʠ ʧʣʘʥʠʥʩʢʦ ʣʠʚʘʜʩʢʠʪʝ ʧʦʯʚʠ ʟʘʬʘ˃ʘʘʪ 

ʩʘʤʦ ʦʢʦʣʫ 9% ʥʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʦʧʰʪʠʥʘʪʘ ʉʠʤʠʪʣʠ. ɸʣʫʚʠʿʘʣʥʠʪʝ ʠ ʘʣʫʚʠʿʘʣʥʦ-ʣʠ-

ʚʘʜʩʢʠʪʝ ʧʦʯʚʠ ʩʝ ʨʘʩʧʨʦʩʪʨʘʥʝʪʦ ʛʣʘʚʥʦ ʧʦ ʰʠʨʦʢʠʪʝ ʨʝʯʥʠ ʪʝʨʘʩʠ ʧʦʢʨʘʿ ʨʝʢʘʪʘ 

ʉʪʨʫʤʘ ʠ ʠʥʪʝʥʟʠʚʥʦ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʟʝʤʿʦʜʝʣʩʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʀʥʘʢʫ ʩʝ ʧʝʩʦʢʣʠʚʠ ʜʦ 

ʧʝʩʦʢʣʠʚʦ ʛʣʠʥʝʩʪʠ ʩʧʦʨʝʜ ʤʝʭʘʥʠʯʢʠʦʪ ʩʦʩʪʘʚ. ɼʝʣʫʚʠʿʘʣʥʠʪʝ ʧʦʯʚʠ ʩʝ ʨʘʟʚʠʝʥʠ ʥʘ 

ʥʘʥʦʩʥʠʪʝ ʢʦʥʫʩʠ ʦʜ ʧʣʘʚʠʥʠʪʝ ʚʦ ʧʦʜʥʦʞʿʝ ʥʘ ʧʣʘʥʠʥʩʢʠʪʝ ʧʘʜʠʥʠ ʠ ʛʣʘʚʥʦ ʩʝ ʢʦʨʠʩ-

ʪʘʪ ʟʘ ʦʚʦʰʥʠ ʥʘʩʘʜʠ, ʥʝʢʦʠ ʛʨʘʜʠʥʘʨʩʢʠ ʢʫʣʪʫʨʠ ʠ ʜʨʫʛʦ. ʋʤʙʨʠʩʦʣʠʪʝ ʠʣʠ ʧʣʘʥʠʥ-

ʩʢʦ ʣʠʚʘʜʩʢʠʪʝ ʧʦʯʚʠ ʩʝ ʨʘʩʧʨʦʩʪʨʘʥʝʪʠ ʥʘ ʚʠʩʦʢʠʪʝ ʧʣʘʥʠʥʩʢʠ ʙʠʣʘ ʥʘ ʦʢʦʣʫ 2000 m 

ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʠ ʧʦʢʨʠʝʥʠ ʛʣʘʚʥʦ ʩʦ ʚʠʩʦʢʦʧʣʘʥʠʥʩʢʠ ʧʘʩʠʰʪʘ. ʅʘʿʚʠʩʦʢʦ ʩʝ ʣʠ-

ʪʦʩʦʣʠʪʝ ʢʦʠ ʩʝ ʤʥʦʛʫ ʩʣʘʙʦ ʨʘʟʚʠʝʥʠ ʠ ʥʝʤʘʘʪ ʨʝʯʝʩʠ ʥʠʢʘʢʚʦ ʟʥʘʯʝˁʝ. 

 

ʉʣʠʢʘ 19 ʇʦʩʣʝʜʠʮʘ ʦʜ ʝʨʦʜʠʨʘˁʝ ʥʘ ʢʚʘʣʠʪʝʪʥʠ ʢʘʬʝʘʚʠ ʰʫʤʩʢʠ ʧʦʯʚʠ ʢʘʿ ʩ. ʎʨʥʠʢ. 



28 
 

 

ʉʣʠʢʘ 20 ʇʦʯʚʝʥʘ ʢʘʨʪʘ ʥʘ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ (ʩʧʦʨʝʜ ʢʣʘʩʠʬʠʢʘʮʠʿʘʪʘ ʥʘ FAO). 
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4. ʇʆʊɽʅʎʀɱɸʃʅʀ ʇʈʀʈʆɼʅʀ ʅɽʇʆɻʆɼʀ ʅɸ ʇʆɼʈɸʏɱɽʊʆ ʅɸ 
ʆʇʐʊʀʅʀʊɽ ʇɽʍʏɽɺʆ ʀ ʉʀʄʀʊʃʀ 

ɻʦʣʝʤ ʜʝʣ ʦʜ ʧʨʠʨʦʜʥʠʪʝ ʨʝʩʫʨʩʠ ʩʦ ʢʦʠ ʥʝʢʦʛʘʰ ʨʘʩʧʦʣʘʛʘʣʝ ʪʝʨʠʪʦʨʠʠʪʝ ʥʘ 

ʦʧhʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ ʜʝʥʝʩ ʩʝ ʜʝʣʫʤʥʦ, ʘ ʥʝʢʘʜʝ ʜʫʨʠ ʠ ʮʝʣʦʩʥʦ ʫʥʠʰʪʝʥʠ 

ʩʦ ʘʥʪʨʦʧʦʛʝʥʠ ʚʣʠʿʘʥʠʿʘ. ʊʘʢʚʠʪʝ ʟʘʛʨʦʟʫʚʘˁʘ ʠ ʧʨʦʤʝʥʠ, ʟʘ ʞʘʣ ʧʨʦʜʦʣʞʫʚʘʘʪ ʠ ʜʝ-

ʥʝʩ ʠ ʩʝ ʟʘʢʘʥʫʚʘʘʪ ʩʦ ʥʘʪʘʤʦʰʥʘ ʜʝʛʨʘʜʘʮʠʿʘ ʥʘ ʨʝʩʫʨʩʠʪʝ. ɸʢʪʠʚʥʦʩʪʠʪʝ ʢʦʠ ʧʨʝʜʠ-

ʟʚʠʢʫʚʘʘʪ ʟʘʛʨʦʟʫʚʘˁʝ ʠ ʧʨʦʤʝʥʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʩʦ ʩʚʝʩʥʦ ʠʣʠ ʥʝʩʚʝʩʥʦ ʚʣʠʿʘ-

ʥʠʝ ʥʘ ʯʦʚʝʢʦʪ ʠʣʠ ʧʘʢ ʧʦ ʧʨʠʨʦʜʝʥ ʧʘʪ ʩʝ ʥʘʨʝʯʝʥʠ ʧʨʠʨʦʜʥʠ ʥʝʧʦʛʦʜʠ. ʆʜ ʥʝʧʦʛʦʜʠ-

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

ʩʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ: ʧʨʝʪʝʨʘʥʘʪʘ ʝʨʦʟʠʿʘ ʠ ʘʢʫʤʫʣʘʮʠʿʘ ʥʘ ʥʘʥʦʩ ʚʦ ʥʠʟʚʦʜʥʠʪʝ ʜʝʣʦʚʠ, 

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

ʢʦʪʨʘʿʥʦ 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, ʇʝʭʯʝʚʩʢʘ ʈʝʢʘ ʠ ʥʝʢʦʠ ʜʨʫʛʠ ʩʝ ʠʟʛʨʘʜʝ-

ʥʠ ʤʥʦʛʫʙʨʦʿʥʠ ʜʣʘʙʦʢʠ ʜʦʣʦʚʠ ʢʦʠ ʩʝʫʰʪʝ ʩʝ ʘʢʪʠʚʥʠ ʠ ʦʜ ʢʦʠ ʩʝ ʠʟʥʝʩʫʚʘ ʟʥʘʯʠʪʝʣ-

ʥʦ 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 21 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-

ʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ ʝ ʢʦʨʠʩʪʝʥʘ ʢʦʤʙʠʥʘʮʠʿʘʪʘ ʥʘ 20-m ʜʠʛʠʪʘʣʝʥ ʤʦʜʝʣ ʥʘ 
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ʨʝʣʿʝʬʦʪ ʦʜ ɸʂʅ (ɸʛʝʥʮʠʿʘ ʟʘ ʢʘʪʘʩʪʘʨ ʥʘ ʥʝʜʚʠʞʥʦʩʪʠ) ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʠ 

30-ʤʝʪʘʨʩʢʠʦʪ ʙʝʩʧʣʘʪʝʥ ASTER GDEM, 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 ʫʩʦ-

ʛʣʘʩʝʥʠ ʙʣʠʩʢʫ ʜʦ 1,0, ʩʦ ʰʪʦ ʚʣʠʿʘʥʠʝʪʦ ʚʨʟ ʢʨʘʿʥʠʦʪ ʨʝʟʫʣʪʘʪ ʝ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʩʦʦʜ-

ʚʝʪʥʘ ʪʦʯʥʦʩʪ. 

 

ʉʣʠʢʘ 22 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 
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255. ʅʘ ʚʘʢʦʚ ʥʘʯʠʥ ʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ ʩʝ ʜʦʙʠʚʘʘʪ ʟʘ ʝʨʦʜʠʨʘʥʠ ʧʦʜʨʘʯʿʘ (ʥʘ ʩʥʠʤʢʠʪʝ 

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 23 ʂʘʨʘ ʥʘ ʨʠʟʠʢ ʦʜ ʝʨʦʟʠʿʘ ʥʘ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ (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 96,2 km
2 
ʠʣʠ ʨʝʯʠʩʠ 12,5% ʦʜ ʦʙʣʘʩʪʘ. ʅʘ ʥʠʚ, ʜʫʨʠ ʠ ʧʨʠ ʫʤʝʨʝʥʠ ʚʨʥʝʞʠ 

ʩʝ ʿʘʚʫʚʘ ʩʠʣʥʦ ʧʣʘʢʥʝˁʝ ʠ ʦʜʥʝʩʫʚʘˁʝ ʥʘ ʟʝʤʿʠʰʪʝʪʦ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʨʘʥʩʧʦʨʪ ʠ ʘʢʫ-

ʤʫʣʘʮʠʿʘ ʥʘ ʥʘʥʦʩʝʥ ʤʘʪʝʨʠʿʘʣ. ʊʦʘ ʦʩʦʙʝʥʦ ʝ ʠʟʨʘʟʝʥʦ ʟʘ ʚʨʝʤʝ ʥʘ ʠʥʪʝʥʟʠʚʥʠ ʧʦʨʦʿ-

ʥʠ (ʥʘʜ 0,5 mm/min) ʠʣʠ ʜʦʣʛʦʪʨʘʿʥʠ ʧʦʩʠʣʥʠ ʚʨʥʝʞʠ. ɽʨʦʜʠʨʘʥʠʦʪ ʤʘʪʝʨʠʿʘʣ ʩʝ ʥʘ-

ʪʨʫʧʫʚʘ ʥʘ ʦʙʨʘʙʦʪʣʠʚʠʪʝ ʧʦʚʨʰʠʥʠ, ʧʘʪʠʰʪʘʪʘ, ʦʢʦʣʫ ʦʙʿʝʢʪʠ ʠ ʚʦ ʝʢʩʪʨʝʤʥʠ ʩʣʫʯʘʠ 

ʧʨʝʜʠʟʚʠʢʫʚʘ ʟʥʘʯʠʪʝʣʥʘ ʤʘʪʝʨʠʿʘʣʥʘ ʰʪʝʪʘ. ʉʦ ʮʝʣ ʜʘ ʩʝ ʩʦʛʣʝʜʘ ʚʢʫʧʥʦʪʦ ʢʦʣʠʯʝʩ-

ʪʚʦ ʥʘ ʝʨʦʜʠʨʘʥ ʤʘʪʝʨʠʿʘʣ, ʩʦ ʧʦʤʦʰ ʥʘ ArcGIS, ʧʨʝʢʫ ʧʨʝʪʭʦʜʥʦ ʜʦʙʠʝʥʠʦʪ ʢʦʝʬʠ-
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ʮʠʝʥʪ ʥʘ ʝʨʦʟʠʿʘ Z (ʠʣʠ ʨʠʟʠʢ ʦʜ ʝʨʦʟʠʿʘ), ʧʦʪʦʘ ʤʦʜʝʣʦʪ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʠ ʚʨʥʝʞʠ ʚʦ 

ʦʙʣʘʩʪʘ (ʧʨʝʟʝʥʪʠʨʘʥʠ ʚʦ ʜʝʣʦʪ ʟʘ ʢʣʠʤʘʪʘ), ʠʟʛʦʪʚʝʥʘ ʝ ʩʦʦʜʚʝʪʥʘ ʢʘʨʪʘ. 

 

ʉʣʠʢʘ 24 ʂʘʨʪʘ ʥʘ ʝʨʦʟʠʿʘ ʥʘ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ ʩʦ ʩʧʝʮʠʬʠʯʥʘ ʧʨʦʜʫʢʮʠʿʘ ʥʘ 

ʝʨʦʟʠʚʝʥ ʥʘʥʦʩ (ʩʧʦʨʝʜ ʧʨʠʩʪʘʧʦʪ ʥʘ ɻʘʚʨʠʣʦʚʠ˃, 1972). 

ʆʜ ʤʦʜʝʣʦʪ ʧʨʦʠʟʣʝʛʫʚʘ ʜʝʢʘ ʧʨʦʩʝʯʥʘʪʘ ʛʦʜʠʰʥʘ ʧʨʦʜʫʢʮʠʿʘ ʥʘ ʥʘʥʦʩ ʠʟʥʝ-

ʩʫʚʘ 650 m
3
/km

2
. ʅʘʿʝʨʦʟʠʚʥʠ ʧʦʜʨʘʯʿʘ ʚʦ ʦʧʰʪʠʥʘʪʘ ʩʝ ʚʦ ʜʦʣʠʥʘʪʘ ʥʘ ɾʝʣʝʚʠʮʘ ʠ 

ʥʝʟʿʠʥʠʪʝ ʜʝʩʥʠ ʧʨʠʪʦʢʠ, ʧʦʪʦʘ ʥʘ ʿʫʞʥʠʪʝ ʧʘʜʠʥʠ ʥʘ ɹʝʿʘʟ ʊʝʧʝ, ʢʘʢʦ ʠ ʥʘ ʧʦʜʨʘʯʿʝʪʦ 

ʠʩʪʦʯʥʦ ʦʜ ʇʝʭʯʝʚʦ. ɺʦ ʦʧʰʪʠʥʘʪʘ ʉʠʤʠʪʣʠ, ʥʘʿʩʠʣʥʘ ʝʨʦʟʠʿʘ ʩʝ ʿʘʚʫʚʘ ʧʦ ʜʥʦʪʦ ʠ 

ʩʪʨʘʥʠʪʝ ʥʘ ʉʠʤʠʪʣʠʩʢʘ ʂʦʪʣʠʥʘ ʠ ʧʦ ʜʦʣʠʥʩʢʠʪʝ ʩʪʨʘʥʠ ʥʘ ʨʝʢʘʪʘ ʉʪʨʫʤʘ. ʅʘ ʥʝʢʦʠ 

ʤʝʩʪʘ ʚʦ ʜʚʝʪʝ ʦʧʰʪʠʥʠ, ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʝʨʦʟʠʿʘ ʥʘʜʤʠʥʫʚʘ 2000 m
3
/km

2
/ʛʦʜʠʰʥʦ 

(ʧʦʯʚʝʥ ʩʣʦʿ ʦʜ 2 mm) ʰʪʦ ʝ ʦʛʨʦʤʥʘ ʚʨʝʜʥʦʩʪ. ʆʚʜʝ ʚʩʫʰʥʦʩʪ ʩʝ ʿʘʚʫʚʘ ʧʨʝʪʝʨʘʥʘ ʠʣʠ 

ʝʢʮʝʩʠʚʥʘ ʝʨʦʟʠʿʘ ʰʪʦ ʧʨʝʜʠʟʚʠʢʫʚʘ ʙʨʦʿʥʠ ʝʨʦʟʠʚʥʠ ʨʝʣʿʝʬʥʠ ʧʦʿʘʚʠ, ʛʫʙʝˁʝ ʥʘ 

ʢʦʨʠʩʥʠ ʧʣʦʜʥʠ ʧʦʚʨʰʠʥʠ ʠ ʟʘʩʠʧʫʚʘˁʝ ʥʘ ʨʝʯʥʠʪʝ ʢʦʨʠʪʘ ʩʦ ʛʦʣʝʤʘ ʢʦʣʠʯʠʥʘ ʥʘ 

ʥʘʥʦʩʝʥ ʤʘʪʝʨʠʿʘʣ. ʆʜ ʜʨʫʛʘ ʩʪʨʘʥʘ ʚʦ ʜʦʙʨʦ ʧʦʰʫʤʝʥʠʪʝ ʧʦʜʨʘʯʿʘ ʚʦ ʠʩʪʦʯʥʠʦʪ ʜʝʣ 

ʥʘ ʦʧʰʪʠʥʘʪʘ ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʝʨʦʟʠʿʘ ʝ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʥʦʨʤʘʣʥʠʪʝ, ʧʨʠʨʦʜʥʠ 

ʚʨʝʜʥʦʩʪʠ, ʧʦʜ 400 m
3
/km

2
/ʛʦʜʠʰʥʦ. ʅʘ ʧʦʜʨʘʯʿʘʪʘ ʢʘʜʝ ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʝʨʦʟʠʿʘ 

ʥʘʜʤʠʥʫʚʘ 1000 m
3
/km

2
/ʛʦʜʠʰʥʦ, ʪʨʝʙʘ ʜʘ ʩʝ ʧʨʝʟʝʤʘʪ ʩʦʦʜʚʝʪʥʠ ʧʨʝʚʝʥʪʠʚʥʠ ʘʥʪʠ-
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ʝʨʦʟʠʚʥʠ ʤʝʨʢʠ ʠ ʘʢʪʠʚʥʦʩʪʠ ʩʦ ʢʦʠ ˃ʝ ʩʝ ʥʘʤʘʣʠ ʜʝʛʨʘʜʘʮʠʿʘʪʘ ʠ ʛʫʙʝˁʝʪʦ ʥʘ ʧʨʠʨʦʜ-

ʥʠʪʝ ʨʝʩʫʨʩʠ, ʦʩʦʙʝʥʦ ʧʦʯʚʠʪʝ ʠ ʚʦʜʠʪʝ. 

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.  

 

ʉʣʠʢʘ 25 ʇʦʜʨʘʯʿʘ ʟʘʛʨʦʟʝʥʠ ʦʜ ʩʠʣʥʘ ʝʨʦʟʠʿʘ ʧʨʠ ʜʥʝʚʥʠ ʚʨʥʝʞʠ ʦʜ ʦʢʦʣʫ 30 mm. 

 

ʊʘʙʝʣʘ 4. ʇʦʚʨʰʠʥʠ ʟʘʬʘʪʝʥʠ ʩʦ ʧʨʝʪʝʨʘʥʘ ʝʨʦʟʠʿʘ ʧʨʠ ʨʘʟʣʠʯʥʠ ʜʥʝʚʥʠ ʚʨʥʝʞʠ. 

ɼʥʝʚʥʠ 

ʚʨʥʝʞʠ 

ʇʝʭʯʝʚʦ ʉʠʤʠʪʣʠ ɺʢʫʧʥʦ 

km
2
 % km

2
 % km

2 
% 

30 mm 4.0 1.9 8.7 1.6 12.6 1.6 

60 mm 34.0 16.3 79.4 14.2 113.3 14.8 

90 mm 66.4 31.8 151.8 27.1 218.2 28.4 

ɺʢʫʧʥʦ 208.5 100.0 559.8 100.0 768.3 100.0 
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ʉʣʠʢʘ 26 ʇʦʜʨʘʯʿʘ ʟʘʛʨʦʟʝʥʠ ʦʜ ʩʠʣʥʘ ʝʨʦʟʠʿʘ ʧʨʠ ʜʥʝʚʥʠ ʚʨʥʝʞʠ ʦʜ ʦʢʦʣʫ 60 mm. 

 

ʉʣʠʢʘ 27 ʇʦʜʨʘʯʿʘ ʟʘʛʨʦʟʝʥʠ ʦʜ ʩʠʣʥʘ ʝʨʦʟʠʿʘ ʧʨʠ ʜʥʝʚʥʠ ʚʨʥʝʞʠ ʦʜ ʦʢʦʣʫ 90 mm. 
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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 ʧʨʦʩʪʦʨʥʦ ʦʚʠʝ ʥʝʧʦʛʦʜʠ ʩʝ ʯʝʩʪʦ ʿʘʚʫʚʘʘʪ ʥʘ ʠʩʪ ʧʨʦʩʪʦʨ. ɿʘ ʧʦʿʘʚʘʪʘ 

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 ʜʚʝʪʝ ʦʧʰʪʠʥʠ ʚʦ ʧʦʜʥʦʞʿʝʪʦ ʥʘ ʧʣʘʥʠʥʩʢʠʪʝ ʧʘʜʠʥʠ, ʦʜʥʦʩʥʦ ʧʦ 

ʨʘʤʢʘʪʘ ʥʘ ʢʦʪʣʠʥʩʢʦʪʦ ʜʥʦ, ʧʦ ʜʦʣʠʥʩʢʠʪʝ ʩʪʨʘʥʠ, ʧʦʢʨʘʿ ʜʣʘʙʦʢʦ ʚʩʝʯʝʥʠ ʧʘʪʠʰʪʘ 

(ʜʣʘʙʦʢʠ ʟʘʩʝʮʠ), ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʥʘʩʝʣʙʠ ʠ ʜʨ. ʊʦʢʤʫ ʦʜ ʪʠʝ ʧʨʠʯʠʥʠ ʟʘ ʤʦʜʝʣʠʨʘˁʝ ʥʘ 

ʧʦʿʘʚʘʪʘ ʥʘ ʩʚʣʝʯʠʰʪʘ ʩʝ ʢʦʨʠʩʪʝʥʠ ʥʘʚʝʜʝʥʠʪʝ ʬʘʢʪʦʨʠ: ʛʝʦʣʦʰʢʠ ʩʦʩʪʘʚ, ʥʘʢʣʦʥʠ ʥʘ 

ʪʝʨʝʥʦʪ, ʝʢʩʧʦʟʠʮʠʠ, ʙʣʠʟʠʥʘ ʜʦ ʥʘʩʝʣʙʠ, ʙʣʠʟʠʥʘ ʜʦ ʨʝʯʥʠ ʪʝʢʦʚʠ ʠ ʙʣʠʟʠʥʘ ʜʦ ʧʘʪʠ-

ʪhʘ. ʄʦʜʝʣʠʨʘˁʝʪʦ ʥʘ ʧʦʜʨʘʯʿʘ ʩʦ ʧʦʪʝʥʮʠʿʘʣʝʥ ʨʠʟʠʢ ʦʜ ʧʦʿʘʚʘ ʥʘ ʩʚʣʝʯʠʰʪʘ ʝ ʠʟʚʨ-

ʰʝʥʦ ʩʦ ʧʦʩʝʙʥʘ ʧʦʩʪʘʧʢʘ. ʇʨʠ ʪʦʘ ʟʝʤʝʥʠ ʩʝ ʚʦ ʧʨʝʜʚʠʜ ʰʝʩʪ ʛʣʘʚʥʠ ʬʘʢʪʦʨʠ ʢʦʠ ʩʧʦ-

ʨʝʜ ʩʠʪʝ ʩʦʟʥʘʥʠʿʘ ʥʘʿʤʥʦʛʫ ʚʣʠʿʘʘʪ ʚʨʟ ʧʦʿʘʚʘʪʘ ʥʘ ʩʚʣʝʯʠʰʪʘ ʠ ʪʦʘ: ʥʘʢʣʦʥ ʥʘ ʨʝʣʿʝ-

ʬʦʪ, ʩʦʩʪʘʚʦʪ ʥʘ ʢʘʨʧʠʪʝ, ʢʦʨʠʩʪʝˁʝ ʥʘ ʟʝʤʿʠʰʪʝʪʦ, ʦʜʜʘʣʝʯʝʥʦʩʪ ʦʜ ʚʦʜʦʪʝʮʠʪʝ, ʦʜʜʘ-

ʣʝʯʝʥʦʩʪ ʦʜ ʧʦʟʥʘʯʘʿʥʠ ʧʘʪʠʰʪʘ ʠ ʬʦʨʤʘ ʥʘ ʨʝʣʿʝʬʦʪ (ʪʠʧ ʥʘ ʥʘʢʣʦʥʠ, ʢʦʥʢʘʚʥʠ ʠʣʠ 

ʢʦʥʚʝʢʩʥʠ).  

 

ʉʣʠʢʘ 28 ʉʚʣʝʯʠʰʪʝ ʢʘʿ ʩʝʣʦʪʦ ʎʨʥʠʢ, ʝʜʥʦ ʦʜ ʥʘʿʛʦʣʝʤʠʪʝ ʚʦ ʦʙʣʘʩʪʘ. 

ɺʦ ʦʜʨʝʜʝʥʠ ʠʩʪʨʘʞʫʚʘˁʘ ʩʝ ʟʝʤʘʘʪ ʫʰʪʝ ʧʝʪ ʜʦʧʦʣʥʠʪʝʣʥʠ ʬʘʢʪʦʨʠ (ʝʢʩʧʦʟʠ-

ʮʠʠ, ʚʝʨʪʠʢʘʣʥʘ ʨʘʩʯʣʝʥʝʪʦʩʪ, ʦʜʜʘʣʝʯʝʥʦʩʪ ʦʜ ʨʘʩʝʜʠ, ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʠ ʩʝʠʟʤʠʯ-

ʥʦʩʪ), ʤʝʺʫʪʦʘ ʚʦ ʣʠʪʝʨʘʪʫʨʘʪʘ ʠʣʠ ʩʝ ʩʤʝʪʘ ʜʝʢʘ ʦʚʠʝ ʬʘʢʪʦʨʠ ʠʤʘʘʪ ʤʘʣʦ ʚʣʠʿʘʥʠʝ 

ʠʣʠ ʧʘʢ ʥʠʚʥʦʪʦ ʚʣʠʿʘʥʠʝ ʝ ʜʠʩʢʫʪʘʙʠʣʥʦ. ɺʦ ʧʨʦʮʝʩʦʪ ʥʘ ʤʦʜʝʣʠʨʘˁʝ, ʧʦʜʘʪʦʮʠʪʝ ʟʘ 
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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. ʉʣʠʯ-

ʥʘ 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. ʃʠʪʦʣʦʰʢʘʪʘ ʢʘʨ-

ʪʘ ʝ ʧʦʜʛʦʪʚʝʥʘ ʩʦ ʜʠʛʠʪʘʣʠʟʘʮʠʿʘ ʥʘ ʦʩʥʦʚʥʘʪʘ ʛʝʦʣʦʰʢʘ ʢʘʨʪʘ, ʣʠʩʪ ɼʝʣʯʝʚʦ, ʚʦ ʨʘʟ-

ʤʝʨ 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, ʧʦ-

ʩʪʦʝʯʢʠʪʝ ʣʦʢʘʮʠʠ ʥʘ ʩʚʣʝʯʠʰʪʘʪʘ ʠ ʩʚʝʪʩʢʘʪʘ ʣʠʪʝʨʘʪʫʨʘ. ʊʘʢʘ ʥʝʚʨʟʘʥʠʪʝ ʠʣʠ ʨʘʩ-

ʧʘʜʥʘʪʠ ʩʝʜʠʤʝʥʪʥʠ ʢʘʨʧʠ ʠʤʘʘʪ ʬʘʢʪʦʨ ʥʘ ʚʣʠʿʘʥʠʝ 5, ʜʦʜʝʢʘ ʥʘʿʮʚʨʩʪʠʪʝ ʢʘʨʧʠ 

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. ʂʨʘʿʥʠʦʪ ʨʝʟʫʣʪʘʪ ʝ ʜʦʙʠʝʥ ʩʦ ʩʦʙʠʨʘˁʝ ʥʘ ʚʨʝʜʥʦʩ-

ʪʠʪʝ ʦʜ ʩʠʪʝ ʰʝʩʪ ʧʘʨʘʤʝʪʨʠ, ʦʜʥʦʩʥʦ ʩʦ ʩʦʙʠʨʘˁʝ ʥʘ ʚʨʝʜʥʦʩʪʠʪʝ ʟʘ ʩʝʢʦʿʘ ʝʜʠʥʝʯʥʘ 

ʧʦʚʨʰʠʥʘ ʦʜ ʩʠʪʝ 6 ʜʠʛʠʪʘʣʥʠ ʩʣʦʝʚʠ. ɺʨʝʜʥʦʩʪʠʪʝ ʥʘ ʜʦʙʠʝʥʠʦʪ ʤʦʜʝʣ ʩʝ ʜʚʠʞʘʪ ʚʦ 

ʛʨʘʥʠʮʠʪʝ ʦʜ 1,6 (ʧʦʜʨʘʯʿʘ ʩʦ ʥʘʿʩʣʘʙ ʧʦʪʝʥʮʠʿʘʣ ʟʘ ʧʦʿʘʚʘ ʥʘ ʩʚʣʝʯʠʰʪʘ) ʜʦ 26,5 (ʧʦʜ-

ʨʘʯʿʘ ʩʦ ʥʘʿʛʦʣʝʤ ʧʦʪʝʥʮʠʿʘʣ ʟʘ ʧʦʿʘʚʘ ʥʘ ʩʚʣʝʯʠʰʪʘ ʠ ʧʦʜʨʘʯʿʘ ʢʘʜʝ ʰʪʦ ʚʝ˃ʝ ʧʦʩʪʦʿʘʪ 

ʩʚʣʝʯʠʰʪʘ). ʇʦʤʝʺʫ ʥʘʚʜʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʩʝ ʠʟʜʚʦʝʥʠ 5 ʢʣʘʩʠ ʩʦ ʤʥʦʛʫ ʤʘʣ, ʤʘʣ, ʩʨʝ-

ʜʝʥ, ʚʠʩʦʢ ʠ ʤʥʦʛʫ ʚʠʩʦʢ ʧʦʪʝʥʮʠʿʘʣ ʟʘ ʧʦʿʘʚʘ ʥʘ ʩʚʣʝʯʠʰʪʘ.  

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. 

ʉʦ ʪʝʨʝʥʩʢʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ ʠ ʘʥʘʣʠʟʘʪʘ ʥʘ ʩʘʪʝʣʠʪʩʢʠʪʝ ʠ ʦʨʪʦʬʦʪʦ ʩʥʠʤʢʠ ʝ 

ʫʪʚʨʜʝʥʦ ʜʝʢʘ ʥʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʜʚʝʪʝ ʦʧʰʪʠʥʠ ʠʤʘ ʦʢʦʣʫ 200-300 ʩʚʣʝʯʠʰʪʘ, ʦʜ ʢʦʠ 

ʥʘʛʿʦʣʝʤ ʜʝʣ ʩʝ ʘʢʪʠʚʥʠ ʠ ʪʠʝ ʟʘʝʜʥʦ ʟʘʬʘ˃ʘʘʪ ʧʦʚʨʰʠʥʘ ʦʜ ʦʢʦʣʫ 10% ʦʜ ʚʢʫʧʥʘʪʘ. 

ɽʜʥʦ ʦʜ ʥʘʿʛʦʣʝʤʠʪʝ ʩʚʣʝʯʠʰʪʘ ʚʦ ʦʙʣʘʩʪʘ ʝ ʦʥʘ ʢʘʿ ʩʝʣʦʪʦ ʎʨʥʠʢ. ʊʦʘ ʠʤʘ ʜʦʣʞʠʥʘ ʦʜ 

400 ʤʝʪʨʠ, ʰʠʨʦʯʠʥʘ ʦʜ 60-100 ʤʝʪʨʠ ʠ ʚʢʫʧʝʥ ʚʦʣʫʤʝʥ ʦʜ ʙʣʠʟʫ 700.000 m
3
. ʄʘʪʝʨʠ-

ʿʘʣʦʪ ʚʦ ʩʚʣʝʯʠʰʪʝʪʦ ʧʦʨʘʜʠ ʛʦʣʝʤʠʦʪ ʥʘʢʣʦʥ, ʩʝ ʧʨʠʜʚʠʞʫʚʘ ʚʦ ʧʨʘʚʝʮ ʥʘ ʎʨʥʠʯʢʘ 

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 ʩʦʟʜʘʚʘˁʝ ʥʘ 

ʧʨʠʨʦʜʥʘ ʧʨʝʛʨʘʜʘ. ʇʦʚʝ˃ʝ ʤʘʣʠ ʩʚʣʝʯʠʰʪʘ ʩʝ ʨʝʛʠʩʪʨʠʨʘʥʠ ʠ ʚʦ ʩʣʠʚʦʪ ʥʘ ʇʘʥʯʘʨʝʚ-
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ʩʢʘ ʈʝʢʘ, ʧʦʪʦʘ ʋʤʣʝʥʩʢʘ ʈʝʢʘ ʠ ʜʝʣʦʚʠ ʥʘ ʇʝʭʯʝʚʩʢʘ ʈʝʢʘ. ʅʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʦʧ-h

ʪʠʥʘ ʉʠʤʠʪʣʠ, ʧʦʛʦʣʝʤʠ ʩʚʣʝʯʠʰʪʘ ʠʤʘ ʥʘ ʜʦʣʠʥʩʢʠʪʝ ʩʪʨʘʥʠ ʥʘ ʨʝʢʘʪʘ ʉʪʨʫʤʘ ʠ ʥʝʿ-

ʟʠʥʠʪʝ ʧʨʠʪʦʢʠ. 

 

ʉʣʠʢʘ 29 ʂʘʨʪʘ ʥʘ ʨʠʟʠʢ ʦʜ ʧʦʿʘʚʘ ʥʘ ʩʚʣʝʯʠʰʪʘ ʚʦ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ. 

 ʉʧʦʨʝʜ ʢʘʨʪʘʪʘ ʥʘ ʧʦʜʨʘʯʿʘ ʧʦʜ ʨʠʟʠʢ ʦʜ ʧʦʿʘʚʘ ʥʘ ʩʚʣʝʯʠʰʪʘ, ʚʦ ʜʚʝʪʝ ʦʧʰʪʠ-

ʥʠ, ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ, ʧʦʚʨʰʠʥʘ ʦʜ ʦʢʦʣʫ 187 km
2
 ʠʣʠ ı ʦʜ ʚʢʫʧʥʘʪʘ ʪʝʨʠʪʦʨʠʿʘ ʝ 

ʧʦʛʦʜʥʘ ʟʘ ʧʦʿʘʚʘ ʥʘ ʩʚʣʝʯʠʰʪʘ ʧʨʠ ʩʦʦʜʚʝʪʥʠ ʚʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ. ʆʩʦʙʝʥʦ ʧʦʛʦʜʥʠ ʪʝ-

ʨʝʥʠ ʩʝ ʚʦ ʧʦʥʠʩʢʠʪʝ ʢʦʪʣʠʥʩʢʠ ʜʝʣʦʚʠ (ʜʦ 1000 ʤʝʪʨʠ), ʢʘʜʝ ʠʤʘ ʥʘʿʤʥʦʛʫ ʥʘʩʝʣʝʥʠʝ 

ʠ ʢʘʜʝ ʯʦʚʝʢʦʚʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʩʝ ʥʘʿʠʥʪʝʥʟʠʚʥʠ. ʊʦʘ ʧʦʢʘʞʫʚʘ ʜʝʢʘ ʯʦʚʝʢʦʪ ʚʩʫʰʥʦʩʪ ʝ 

ʝʜʝʥ ʦʜ ʢʣʫʯʥʠʪʝ ʬʘʢʪʦʨʠ ʟʘ ʘʢʪʠʚʠʨʘˁʝ ʥʘ ʩʚʣʝʯʠʰʪʘ, ʦʜʨʦʥʠ ʠ ʜʨʫʛʠ ʛʨʘʚʠʪʘʮʠʩʢʠ 

ʧʨʦʮʝʩʠ. ɺʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ, ʨʝʯʠʩʠ ʩʠʪʝ ʥʘʩʝʣʙʠ ʣʝʞʘʪ ʥʘ ʩʚʣʝʯʠʰʥʦ ʧʦʛʦʜʥʠ ʪʝ-

ʨʝʥʠ ʠʣʠ ʚʦ ʥʠʚʥʘ ʙʣʠʟʠʥʘ, ʦʩʚʝʥ ʩʝʣʘʪʘ ʏʠʬʣʠʢ ʠ ʈʦʙʦʚʦ. ʉʣʠʯʥʦ ʝ ʠ ʚʦ ʦʧʰʪʠʥʘʪʘ 

ʉʠʤʠʪʣʠ. ʆʜʨʝʜʝʥʠ ʧʦʿʘʚʠ ʥʘ ʥʘʧʫʢʥʫʚʘˁʘ ʥʘ ʦʙʿʝʢʪʠ, ʥʘʧʫʢʥʫʚʘˁʝ, ʦʰʪʝʪʫʚʘˁʝ ʠʣʠ 

ʟʘʩʠʧʫʚʘˁʝ 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.  
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ʉʣʠʢʘ 30 ʂʘʨʪʘ ʥʘ ʧʦʜʨʘʯʿʘ ʧʦʪʝʥʮʠʿʘʣʥʦ ʟʘʛʨʦʟʝʥʠ ʦʜ ʩʚʣʝʯʠʰʪʘ ʧʨʠ ʚʨʥʝʞʠ ʦʜ 30 mm. 

 

ʉʣʠʢʘ 31 ʂʘʨʪʘ ʥʘ ʧʦʜʨʘʯʿʘ ʧʦʪʝʥʮʠʿʘʣʥʦ ʟʘʛʨʦʟʝʥʠ ʦʜ ʩʚʣʝʯʠʰʪʘ ʧʨʠ ʚʨʥʝʞʠ ʦʜ 60 mm. 
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ʉʣʠʢʘ 32 ʂʘʨʪʘ ʥʘ ʧʦʜʨʘʯʿʘ ʧʦʪʝʥʮʠʿʘʣʥʦ ʟʘʛʨʦʟʝʥʠ ʦʜ ʩʚʣʝʯʠʰʪʘ ʧʨʠ ʚʨʥʝʞʠ ʦʜ 90 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 5.  

ʊʘʙʝʣʘ 5. ʇʦʚʨʰʠʥʠ ʟʘʬʘʪʝʥʠ ʩʦ ʩʚʣʝʯʠʰʪʘ ʧʨʠ ʨʘʟʣʠʯʥʠ ʜʥʝʚʥʠ ʚʨʥʝʞʠ. 

ɼʥʝʚʥʠ 

ʚʨʥʝʞʠ 

ʇʝʭʯʝʚʦ ʉʠʤʠʪʣʠ ɺʢʫʧʥʦ 

km
2
 % km

2
 % km

2 
% 

30 mm 19.8 9.5 35.3 6.3 55.1 7.2 

60 mm 50.1 24.0 137.7 24.6 187.8 24.4 

90 mm 88.6 42.5 248.1 44.3 336.7 43.8 

ɺʢʫʧʥʦ 208.5 100.0 559.8 100.0 768.3 100.0 

 

 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 

ʢʦʪʣʠʥʩʢʠʪʝ ʠ ʜʦʣʠʥʩʢʠʪʝ ʩʪʨʘʥʠ ʩʦ ʧʦʛʦʣʝʤ ʥʘʢʣʦʥ, ʩʦʩʪʘʚʝʥʠ ʦʜ ʥʝʦʪʧʦʨʥʠ ʠʣʠ ʨʘʩ-

ʧʘʜʥʘʪʠ ʢʘʨʧʠ.   
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4.3. ʇʦʧʣʘʚʠʪʝ ʢʘʢʦ ʧʨʠʨʦʜʥʘ ʥʝʧʦʛʦʜʘ 

ʇʦʧʣʘʚʠʪʝ ʩʝ ʧʨʠʨʦʜʥʘ ʥʝʧʦʛʦʜʘ ʢʦʿʘ ʯʝʩʪʦ ʩʝ ʿʘʚʫʚʘ ʚʦ ʧʦʜʨʘʯʿʘʪʘ ʥʘ oʧʰʪʠʥʠ-

ʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ. ʇʨʠʯʠʥʠʪʝ ʟʘ ʪʦʘ ʩʝ ʚʦ ʪʝʩʥʘ ʚʨʩʢʘ ʩʦ ʦʛʦʣʝʥʦʩʪʘ (ʦʙʝʩʰʫʤʝʥʦ-

ʩʪʘ) ʥʘ ʦʜʨʝʜʝʥʠ ʜʝʣʦʚʠ ʦʜ ʧʨʦʩʪʦʨʦʪ, ʟʘʙʨʟʘʥʦ ʧʦʚʨʰʠʥʩʢʦ ʠʩʪʝʢʫʚʘˁʝ ʥʘ ʚʨʥʝʞʠʪʝ, 

ʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʨʘʟʣʠʯʥʠ ʥʝʩʦʦʜʚʝʪʥʠ ʘʥʪʨʦʧʦʛʝʥʠ ʛʨʘʜʙʠ ʧʦʢʨʘʿ ʨʝʯʥʠʪʝ ʙʨʝʛʦʚʠ, 

ʠʥʪʝʨʚʝʥʮʠʠ ʚʦ ʨʝʯʥʠʪʝ ʢʦʨʠʪʘ ʠ ʙʨʦʿʥʠ ʜʨʫʛʠ ʬʘʢʪʦʨʠ. ʅʘ ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʦʧʰʪʠʥʠʪʝ 

ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ, ʩʧʦʨʝʜ ʜʦʩʝʛʘʥhʠʪʝ ʩʦʟʥʘʥʠʿʘ, ʧʦʧʣʘʚʠʪʝ ʚʦ ʤʠʥʘʪʦʪʦ ʧʦʥʝʢʦʛʘʰ 

ʧʨʝʜʠʟʚʠʢʫʚʘʣʝ ʛʦʣʝʤʠ ʰʪʝʪʠ, ʧʘ ʠ ʯʦʚʝʯʢʠ ʞʨʪʚʠ. ʊʦʘ ʦʩʦʙʝʥʦ ʙʠʣʦ ʧʨʠʩʫʪʥʦ ʜʦ 70-

ʪʠʪʝ ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʪʠʦʪ ʚʝʢ, ʧʨʝʜ ʜʘ ʩʝ ʧʨʝʟʝʤʘʪ ʤʝʨʢʠ ʟʘ ʫʨʝʜʫʚʘˁʝ ʥʘ ʩʣʠʚʦʚʠʪʝ. 

ʊʘʢʚʠ ʩʝ ʧʨʠʤʝʨʠʪʝ ʥʘ ʇʝʭʯʝʚʩʢʘ ʈʝʢʘ, ʎʨʥʠʯʢʘ (ɺʠʥʠʯʢʘ) ʈʝʢʘ, ʇʘʥʯʘʨʝʚʩʢʘ ʈʝʢʘ, 

ʢʘʢʦ ʠ ʨʝʯʠʩʠ ʩʠʪʝ ʧʦʛʦʣʝʤʠ ʧʨʠʪʦʢʠ ʥʘ ʉʪʨʫʤʘ ʚʦ ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʦʧʰʪʠʥʘʪʘ ʉʠʤʠʪʣʠ. 

ʊʘʢʘ, ʩʦ ʧʦʧʣʘʚʠʪʝ ʥʘ ʎʨʥʠʯʢʘ ʈʝʢʘ ʚʦ 1950-ʪʠʪʝ ʠ 1960-ʪʠʪʝ ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʪʠʦʪ ʚʝʢ, 

ʙʠʣʝ ʫʥʠʰʪʝʥʠ ʛʦʣʝʤ ʙʨʦʿ ʥʘ ʢʫ˃ʠ ʠ ʧʦʤʦʰʥʠ ʦʙʿʝʢʪʠ, ʘ ʙʠʣʝ ʟʘʙʝʣʝʞʘʥʠ ʠ ʥʝʢʦʣʢʫ 

ʯʦʚʝʯʢʠ ʞʨʪʚʠ. ʈʝʣʘʪʠʚʥʦ ʛʦʣʝʤʠ ʧʦʧʣʘʚʠ ʙʝʘ ʧʨʠʩʫʪʥʠ ʠ ʥʝʦʜʘʤʥʘ, ʚʦ 2010 ʠ ʚʦ 2013 

ʛʦʜʠʥʘ, ʦʩʦʙʝʥʦ ʩʦ ʠʟʣʝʚʘˁʝ ʥʘ ʨʝʢʘʪʘ ɾʝʣʝʚʠʮʘ. ɺʩʫʰʥʦʩʪ, ɾʝʣʝʚʠʮʘ ʠ ʨʝʯʠʩʠ ʩʠʪʝ 

ʥʝʟʿʠʥʠ ʧʨʠʪʦʢʠ, ʧʦʪʦʘ ʋʤʣʝʥʩʢʘ ʈʝʢʘ ʠ ʧʦʚʝ˃ʝ ʧʨʠʪʦʢʠ ʥʘ ʉʪʨʫʤʘ ʚʦ ʦʧʰʪʠʥʘʪʘ ʉʠ-

ʤʠʪʣʠ ʠʤʘʘʪ ʧʦʨʦʝʥ ʢʘʨʘʢʪʝʨ. ɺʦ ʩʫʰʝʥ ʧʝʨʠʦʜ ʪʠʝ ʩʝ ʨʝʯʠʩʠ ʙʝʟ ʚʦʜʘ, ʥʦ ʧʨʠ ʩʠʣʥʠ 

ʚʨʥʝʞʠ ʩʪʘʥʫʚʘʘʪ ʦʛʨʦʤʥʠ ʚʦʜʦʪʝʮʠ ʢʦʠ ʤʦʞʘʪ ʜʘ ʦʜʥʝʩʘʪ ʩʝ ʧʨʝʜ ʩʝʙʝ.  

 

ʉʣʠʢʘ 33 ʆʩʪʘʪʦʮʠ ʦʜ ʧʦʧʣʘʚʠ ʠ ʩʠʣʥʘ ʝʨʦʟʠʿʘ ʚʦ ʜʦʣʠʥʘʪʘ ʥʘ ʇʘʥʯʘʨʝʚʩʢʘ ʈʝʢʘ ʢʘʿ 

ʠʩʪʦʠʤʝʥʦʪʦ ʩʝʣʦ (ʤʘʨʪ, 2013). 
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ɼʝʥʝʩ ʥʝʤʘ ʧʦʩʣʝʜʠʮʠ ʦʜ ʪʦʣʢʘʚ ʨʘʟʤʝʨ, ʥʦ ʨʝʯʝʩʠ ʩʝʢʦʿʘ ʛʦʜʠʥʘ ʜʦʘʺʘ ʜʦ ʦʰʪʝ-

ʪʫʚʘˁʝ ʥʘ ʥʝʢʦʠ ʠʥʜʠʚʠʜʫʘʣʥʠ ʦʙʿʝʢʪʠ, ʦʜʥʝʩʫʚʘˁʝ ʥʘ ʙʨʝʛʦʚʠʪʝ, ʥʘʪʨʫʧʫʚʘˁʝ ʥʘ ʥʘ-

ʥʦʩ ʠ ʩʣʠʯʥʦ. ɿʘʪʦʘ, ʚʦ ʧʨʦʝʢʪʦʪ ʝ ʠʟʚʨʰʝʥʦ ʤʦʜʝʣʠʨʘˁʝ ʥʘ ʧʦʜʨʘʯʿʘ ʩʦ ʨʠʟʠʢ ʦʜ ʧʦʧ-

ʣʘʚʠ. ɺʦ ʧʦʩʪʘʧʢʘʪʘ, ʧʨʚʠʥ ʝ ʦʜʨʝʜʝʥʘ ʧʦʪʝʥʮʠʿʘʣʥʘʪʘ ʧʣʘʚʥʘ ʨʘʤʥʠʥʘ, ʘ ʧʦʪʦʘ ʧʨʦ-

ʮʝʥʪʦʪ ʥʘ ʚʦʜʘ ʦʜ ʚʨʥʝʞʠʪʝ ʰʪʦ ʩʝ ʩʣʝʚʘ ʜʠʨʝʢʪʥʦ ʜʦ ʨʝʯʥʠʪʝ ʪʝʢʦʚʠ (ʛʦʣʝʤʠʥʘ ʥʘ 

ʧʦʚʨʰʠʥʩʢʦʪʦ ʠʩʪʝʢʫʚʘˁʝ). ʇʦʪʝʥʮʠʿʘʣʥʦ ʧʣʘʚʥʠʪʝ ʧʦʜʨʘʯʿʘ ʥʘ ʧʨʦʩʪʦʨʦʪ ʦʜ ʦʧʰʪʠ-

ʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ ʩʝ ʜʦʙʠʝʥʠ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʝʤʧʠʨʠʩʢʦ ʤʦʜʝʣʠʨʘˁʝ ʚʦ ɻʀʉ ʩʨʝ-

ʜʠʥʘ ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʧʝʪ ʥʘʿʟʥʘʯʘʿʥʠ ʧʘʨʘʤʝʪʨʠ. ʇʨʚʠʦʪ ʧʘʨʘʤʝʪʘʨ ʝ ʠʥʜʝʢʩʦʪ ʥʘ ʚʝʛʝ-

ʪʘʮʠʿʘ, ʜʦʙʠʝʥ ʦʜ Corine Land Cover ʤʦʜʝʣʦʪ ʦʜ 2006 ʛʦʜʠʥʘ (CLC2006) ʧʨʠ ʰʪʦ ʚʨʝʜ-

ʥʦʩʪʠʪʝ ʩʝ ʜʚʠʞʘʪ ʦʜ 0,1 ʟʘ ʛʫʩʪʦ ʧʦʰʫʤʝʥʠ ʧʦʜʨʘʯʿʘ ʜʦ 1,0 ʟʘ ʛʦʣʠʥʠ (ʢʘʢʦ ʠʥʜʝʢʩʦʪ 

X*a ʚʦ ʤʦʜʝʣʦʪ ʟʘ ʝʨʦʟʠʿʘ). ɺʪʦʨʠʦʪ ʧʘʨʘʤʝʪʘʨ ʝ ʢʦʝʬʠʮʠʝʥʪʦʪ ʥʘ ʧʦʢʨʦʚʥʦʩʪ ʥʘ ʟʝʤ-

ʿʠʪhʝʪʦ ʟʘ ʢʦʿ ʝ ʢʦʨʠʩʪʝʥ ʩʧʝʢʪʨʘʣʥʠʦʪ ʢʘʥʘʣ 3 (ʮʨʚʝʥ ʩʧʝʢʪʘʨ) ʦʜ LandSat ETM+ ʩʘ-

ʪʝʣʠʪʩʢʠʪʝ ʩʥʠʤʢʠ ʥʘ ʦʙʣʘʩʪʘ. ʇʨʠ ʪʦʘ, ʚʨʝʜʥʦʩʪʠʪʝ ʟʘ ʩʠʚʠʪʝ ʥʠʿʘʥʩʠ ʦʜ ʩʥʠʤʢʠʪʝ 

ʢʦʠ ʩʝ ʜʚʠʞʘʪ ʦʜ 0 ʜʦ 255 ʩʝ ʧʦʜʝʣʝʥʠ ʩʦ 255 ʠ ʟʘ ʜʘ ʩʝ ʜʦʙʠʿʘʪ ʚʨʝʜʥʦʩʪʠ ʦʜ 0 ʜʦ 1.  

 

ʉʣʠʢʘ 34 ʂʘʨʪʘ (ʤʦʜʝʣ) ʥʘ ʧʦʪʝʥʮʠʿʘʣʥʦ ʧʣʘʚʥʠ ʧʦʚʨʰʠʥʠ ʧʨʠ ʚʠʩʦʢʠ ʚʦʜʠ, ʚʦ ʦʧʰʪʠʥʠʪʝ 

ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ. 

ʄʥʦʛʫ ʟʥʘʯʘʝʥ ʬʘʢʪʦʨ ʟʘ ʧʦʧʣʘʚʠʪʝ ʝ ʠ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʩʣʠʚʥʘʪʘ ʧʦʚʨʰʠʥʘ (Cat-

chment Area), ʢʦʿʘ ʝ ʜʦʙʠʝʥʘ ʩʦʬʪʚʝʨʩʢʠ ʚʦ m
2
. ʉʣʝʜʥʠʦʪ ʧʘʨʘʤʝʪʘʨ ʟʥʘʯʘʝʥ ʟʘ ʧʦʧʣʘ-
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ʚʠʪʝ ʝ ʪʦʧʦʛʨʘʬʩʢʠʦʪ ʠʥʜʝʢʩ ʥʘ ʚʣʘʞʥʦʩʪ (Topographic Wetness Index - TWI), ʢʦʿ ʧʦʢʘ-

ʞʫʚʘ ʥʘ ʢʦʠ ʪʝʨʝʥʠ ʥʘʿʤʥʦʛʫ ʩʝ ʟʘʜʨʞʫʚʘ ʚʦʜʘʪʘ. ʇʦʩʣʝʜʥʠʦʪ ʬʘʢʪʦʨ ʝ ʨʝʣʘʪʠʚʥʘʪʘ ʚʠ-

ʩʦʯʠʥʘ ʥʘ ʧʘʜʠʥʠʪʝ (Slope Heigth) ʢʦʿ ʿʘ ʧʦʢʘʞʫʚʘ ʨʝʣʘʪʠʚʥʘʪʘ ʚʠʩʦʯʠʥʘ ʥʘ ʥʝʢʦʿ ʧʨʦʩ-

ʪʦʨ ʥʘ ʜʦʣʠʥʩʢʦʪʦ ʜʥʦ ʠʟʨʘʟʝʥʦ ʚʦ ʤʝʪʨʠ. ʂʦʣʢʫ ʦʚʦʿ ʧʨʦʩʪʦʨ ʥʘʜ ʜʦʣʠʥʩʢʦʪʦ ʜʥʦ ʝ ʧʦ-

ʰʠʨʦʢ, ʪʦʣʢʫ ʧʣʘʚʥʘʪʘ ʧʦʚʨʰʠʥʘ ʝ ʧʦʛʦʣʝʤʘ. ɿʘ ʜʦʙʠʚʘˁʝ ʥʘ ʤʦʜʝʣʦʪ ʧʦʪʝʥʮʠʿʘʣʥʦ 

ʧʦʧʣʘʚʝʥʠ ʧʦʚʨʰʠʥʠ, ʩʣʠʚʥʘʪʘ ʧʦʚʨʰʠʥʘ ʠ ʪʦʧʦʛʨʘʬʩʢʠʦʪ ʠʥʜʝʢʩ ʥʘ ʚʣʘʞʥʦʩʪ ʩʝ ʣʦ-

ʛʦʨʠʪʤʠʨʘʥʠ ʙʠʜʝʿ˃ʠ ʥʠʚʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʩʝ ʤʥʦʛʫ ʚʠʩʦʢʠ. ʅʘ ʢʨʘʿ, ʩʦ ʤʥʦʞʝˁʝ ʥʘ ʩʠʪʝ 

ʧʨʘʤʝʪʨʠ ʜʦʙʠʝʥ ʝ ʢʦʥʝʯʥʠʦʪ ʤʦʜʝʣ. ɺʦ ʥʝʛʦ, ʚʨʝʜʥʦʩʪʠʪʝ ʩʝ ʜʚʠʞʘʪ ʦʜ 0 ʟʘ ʧʦʜʨʘʯʿʘ 

ʙʝʟ ʥʠʢʘʢʦʚ ʨʠʟʠʢ ʦʜ ʧʦʧʣʘʚʫʚʘˁʝ, ʜʦ ʥʘʜ 10 ʟʘ ʧʦʜʨʘʯʿʘ ʩʦ ʤʥʦʛʫ ʚʠʩʦʢ ʨʠʟʠʢ. ɹʠʜʝʿ-

˃ʠ ʚʨʥʝʞʠʪʝ ʩʝ ʢʣʫʯʝʥ ʬʘʢʪʦʨ ʟʘ ʧʦʿʘʚʘʪʘ ʥʘ ʧʦʧʣʘʚʠ ʦʩʦʙʝʥʦ ʚʦ ʦʜʥʦʩ ʥʘ ʥʠʚʥʦʪʦ ʪʨʘ-

ʝˁʝ ʠ ʠʥʪʝʥʟʠʪʝʪ, ʨʠʟʠʢʦʪ ʦʜ ʧʦʧʣʘʚʠ ʝ ʝ ʤʦʜʝʣʠʨʘʥ ʚʨʟ ʦʩʥʦʚʘ ʥʘ 3 ʩʮʝʥʘʨʠʿʘ ʠ ʪʦʘ, 

ʧʨʠ ʜʥʝʚʥʠ ʚʨʥʝʞʠ ʦʜ: 30 mm, 60 mm ʠ 90 mm. 

 

ʉʣʠʢʘ 35 ʇʦʪʝʥʮʠʿʘʣʥʦ ʧʦʧʣʘʚʝʥʠ ʧʦʚʨʰʠʥʠ ʧʨʠ ʧʨʠ ʜʥʝʚʥʠ ʚʨʥʝʞʠ ʦʜ 30 mm. 

ʊʘʙʝʣʘ 6. ʇʦʪʝʥʮʠʿʘʣʥʦ ʧʦʧʣʘʚʝʥʠ ʧʦʚʨʰʠʥʠ ʧʨʠ ʨʘʟʣʠʯʥʠ ʜʥʝʚʥʠ ʚʨʥʝʞʠ. 

ɼʥʝʚʥʠ 

ʚʨʥʝʞʠ 

ʇʝʭʯʝʚʦ ʉʠʤʠʪʣʠ ɺʢʫʧʥʦ 

km
2
 % km

2
 % km

2 
% 

30 mm 2.7 1.3 2.7 0.5 5.4 0.7 

60 mm 5.1 2.4 5.9 1.0 10.9 1.4 

90 mm 12.1 5.8 14.8 2.6 26.8 3.5 

ɺʢʫʧʥʦ 208.5 100.0 559.8 100.0 768.3 100.0 
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ʉʣʠʢʘ 36 ʇʦʪʝʥʮʠʿʘʣʥʦ ʧʦʧʣʘʚʝʥʠ ʧʦʚʨʰʠʥʠ ʧʨʠ ʧʨʠ ʜʥʝʚʥʠ ʚʨʥʝʞʠ ʦʜ 60 mm. 

 

ʉʣʠʢʘ 37 ʇʦʪʝʥʮʠʿʘʣʥʦ ʧʦʧʣʘʚʝʥʠ ʧʦʚʨʰʠʥʠ ʧʨʠ ʧʨʠ ʜʥʝʚʥʠ ʚʨʥʝʞʠ ʦʜ 90 mm. 
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4.4. ʇʦʞʘʨʠʪʝ ʢʘʢʦ ʧʨʠʨʦʜʥʘ ʥʝʧʦʛʦʜʘ 

ɺʦ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ ʰʫʤʠʪʝ ʟʘʬʘ˃ʘʘʪ ʟʥʘʯʠʪʝʣʥʘ ʧʦʚʨʰʠʥʘ ʠ ʪʦʘ 

ʧʦʚʝ˃ʝ ʦʜ 50% ʦʜ ʚʢʫʧʥʘʪʘ. ɻʦʣʝʤ ʜʝʣ ʦʜ ʰʫʤʠʪʝ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʩʦ ʯʝʪʠʥʘʨʩʢʠ ʚʠʜʦʚʠ 

ʢʦʠ ʩʝ ʣʝʩʥʦ ʟʘʧʘʣʠʚʠ, ʛʦʨʣʠʚʠ ʠ ʚʦ ʢʦʠ ʧʨʠ ʧʦʚʦʣʥʠ ʚʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ, ʧʦʞʘʨʠʪʝ ʙʨʟʦ 

ʩʝ ʧʨʦʰʠʨʫʚʘʘʪ. ɺʦ ʪʘʘ ʩʤʠʩʣʘ ʦʩʦʙʝʥʦ ʩʝ ʟʥʘʯʘʿʥʠ ʚʠʩʦʢʠʪʝ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʠ ʚʦ ʪʝʢʦʪ 

ʥʘ ʣʝʪʦʪʦ ʩʝ ʠʩʢʘʯʫʚʘʘʪ ʜʦ 40Áʉ ʚʦ ʦʧʰʪʠʥʘʪʘ ʉʠʤʠʪʣʠ ʠ ʥʘʜ 35Áʉ ʚʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭ-

ʯʝʚʦ. ʇʦʢʨʘʿ ʪʦʘ, ʚʦ ʜʚʝʪʝ ʦʧʰʪʠʥʠ ʩʫʰʠʪʝ ʩʝ ʨʝʣʘʪʠʚʥʦ ʯʝʩʪʠ ʠ ʤʦʞʘʪ ʜʘ ʪʨʘʘʪ ʧʦʚʝ˃ʝ 

ʦʜ 20 ʜʝʥʘ. ʅʘʚʝʜʝʥʠʪʝ ʜʚʘ ʬʘʢʪʦʨʘ ʩʦʟʜʘʚʘʘʪ ʤʥʦʛʫ ʧʦʛʦʜʥʠ ʫʩʣʦʚʠ ʟʘ ʧʦʿʘʚʘ ʠ ʰʠʨʝ-

ˁʝ ʥʘ ʧʦʞʘʨʠ, ʦʩʦʙʝʥʦ ʚʦ ʧʦʩʣʝʜʥʦ ʚʨʝʤʝ ʢʘʢʦ ʧʦʩʣʝʜʠʮʘ ʦʜ ʛʣʦʙʘʣʥʦʪʦ ʟʘʪʦʧʣʫʚʘˁʝ. 

ɿʘʪʦʘ, ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ, ʢʘʢʦ ʰʪʦ ʣʝʪʘʪʘ ʩʝ ʧʦʪʦʧʣʠ ʠ ʧʦʩʫʰʥʠ, ʟʘʯʝʩʪʠʿʘ ʧʦʿʘʚʠ-

ʪʝ ʥʘ ʰʫʤʩʢʠ ʧʦʞʘʨʠ ʥʘ ʧʦʜʨʘʯʿʝʪʦ ʠʣʠ ʥʝʧʦʩʨʝʜʥʘʪʘ ʦʢʦʣʠʥʘ ʥʘ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ 

ʠ ʉʠʤʠʪʣʠ, ʘ ʧʦʩʝʙʥʦ ʙʝʘ ʠʟʨʘʟʝʥʠ ʚʦ 2007 ʠ 2012 ʛʦʜʠʥʘ. ʇʦʞʘʨʠʪʝ ʥʘ ʦʚʠʝ ʧʨʦʩʪʦʨʠ 

ʙʨʟʦ ʩʝ ʧʨʦʰʠʨʫʚʘʘʪ ʧʦʜ ʚʣʠʿʘʥʠʝ ʥʘ ʧʦʚʦʣʥʠʪʝ ʚʝʪʨʦʚʠ, ʧʨʝʜʠʟʚʠʢʫʚʘʿ˃ʠ ʛʦʣʝʤʠ ʤʘ-

ʪʝʨʠʿʘʣʥʠ ʰʪʝʪʠ, ʜʝʛʨʘʜʘʮʠʿʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʘ ʧʦʜʦʮʥʘ (ʧʦ ʦʛʦʣʫʚʘˁʝ ʥʘ ʪʝʨʝ-

ʥʦʪ) ʧʦʧʣʘʚʠ, ʝʨʦʟʠʿʘ ʠ ʜʨ. ɿʘʪʦʘ ʚʦ ʧʨʦʝʢʪʦʪ ʝ ʠʟʛʦʪʚʝʥ ʩʦʦʜʚʝʪʝʥ ʤʦʜʝʣ ʠ ʩʮʝʥʘʨʠʿʘ 

ʥʘ ʧʦʞʘʨʠ.  

 

ʉʣʠʢʘ 38 ʂʘʨʪʘ (ʤʦʜʝʣ) ʥʘ ʨʠʟʠʢ ʦʜ ʧʦʞʘʨʠ ʚʦ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ. 
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ʉʣʠʢʘ 39 ʇʦʞʘʨ ʧʦʢʨʘʿ ʧʘʪʦʪ ʢʘʿ ʩ. ʇʘʥʯʘʨʝʚʦ ʧʨʝʜʠʟʚʠʢʘʥ ʦʜ ʯʦʚʝʯʢʦ ʥʝʚʥʠʤʘʥʠʝ. 

ɿʘ ʠʟʛʦʪʚʫʚʘˁʝ ʥʘ ʧʨʦʩʪʦʨʥʠʦʪ ʤʦʜʝʣ ʟʘ ʨʠʟʠʢ ʦʜ ʧʦʞʘʨʠ, ʢʦʨʠʩʪʝʥʘ ʝ ʚʝ˃ʝ  

ʧʨʝʜʭʦʜʥʦ ʧʦʩʪʦʝʯʢʘ ʠ ʩʚʝʪʩʢʠ ʧʨʠʬʘʪʝʥʘ ʤʝʪʦʜʦʣʦʛʠʿʘ (Ertan et al., 2004). ɺʦ ʥʝʘ ʢʘʢʦ 

ʛʣʘʚʥʠ ʧʘʨaʤʝʪʨʠ ʢʦʠ ʚʣʠʿʘʘʪ ʥʘ ʧʦʿʘʚʘʪʘ ʠ ʰʠʨʝˁʝʪʦ ʥʘ ʧʦʞʘʨʠʪʝ ʩʝ ʟʝʤʝʥʠ ʥʘʢʣʦʥʠ-

ʪʝ ʥʘ ʪʝʨʝʥʦʪ, ʝʢʩʧʦʟʠʮʠʠʪʝ, ʪʠʧʦʪ ʥʘ ʚʝʛʝʪʘʮʠʿʘʪʘ, ʦʜʜʘʣʝʯʝʥʦʩʪʘ ʦʜ ʧʘʪʠʰʪʘʪʘ ʠ 

ʦʜʜʘʣʝʯʝʥʦʩʪʘ ʦʜ ʥʘʩʝʣʙʠʪʝ. ʅʘʢʣʦʥʠʪʝ ʠ ʝʢʩʧʦʟʠʮʠʠʪʝ ʢʦʠʰʪʦ ʠʤʘʘʪ ʤʥʦʛʫ ʛʦʣʝʤʦ 

ʟʥʘʯʝˁʝ ʟʘ ʰʠʨʝˁʝʪʦ ʥʘ ʧʦʞʘʨʠʪʝ ʩʝ ʠʟʚʣʝʯʝʥʠ ʦʜ 20-ʤʝʪʘʨʩʢʠʦʪ ʜʠʛʠʪʘʣʝʥ ʤʦʜʝʣ ʥʘ 

ʨʝʣʿʝʬʦʪ. ʇʦʞʘʨʦʪ ʩʝ ʰʠʨʠ ʤʥʦʛʫ ʧʦʙʨʟʦ ʥʘʛʦʨʝ ʧʦ ʧʘʜʠʥʠʪʝ, ʘ ʠʩʪʦ ʪʘʢʘ ʿʫʞʥʠʪʝ ʧʘ-

ʜʠʥʠ ʩʝ ʤʥʦʛʫ ʧʦʠʟʣʦʞʝʥʠ ʥʘ ʦʧʦʞʘʨʫʚʘˁʝ. ʊʠʧʦʪ ʥʘ ʚʝʛʝʪʘʮʠʿʘ ʝ ʤʥʦʛʫ ʚʘʞʝʥ ʬʘʢʪʦʨ 

ʢʦʿ ʠʤʘ ʦʜʨʝʜʝʥʘ ʧʦʛʦʜʥʦʩʪ ʠʣʠ ʥʝʧʦʛʦʜʥʦʩʪ ʟʘ ʦʧʦʞʘʨʫʚʘˁʝ. ɺʝʛʝʪʘʮʠʩʢʠʦʪ ʬʘʢʪʦʨ ʝ 

ʜʦʙʠʝʥ ʦʜ Corine Land Cover ʤʦʜʝʣʦʪ ʦʜ 2006 ʛʦʜʠʥʘ (CLC 2006) ʧʨʠ ʰʪʦ ʩʝ ʠʟʜʚʦʝʥʠ 

ʚʠʜʦʚʠ ʚʝʛʝʪʘʮʠʿʘ ʩʧʦʨʝʜ ʥʠʚʥʘʪʘ ʧʦʜʣʦʞʥʦʩʪ ʢʦʥ ʦʧʦʞʘʨʫʚʘˁʝ. ʂʦʣʢʫ ʧʘʪʠʰʪʘʪʘ ʠ 

ʥʘʩʝʣʙʠʪʝ ʩʝ ʧʦʙʣʠʩʢʫ ʜʦ ʰʫʤʠʪʝ, ʪʦʣʢʫ ʝ ʧʦʛʦʣʝʤʘ ʚʝʨʦʿʘʪʥʦʩʪʘ ʟʘ ʧʦʿʘʚʘ ʥʘ ʧʦʿʚʘ ʠ 

ʰʠʨʝˁʝ ʥʘ ʧʦʞʘʨʠʪʝ. ʉʦ ʤʥʦʞʝˁʝ ʥʘ ʩʠʪʝ ʧʨʝʜʭʦʜʥʦ ʥʘʚʝʜʝʥʠ ʧʘʨʘʤʝʪʨʠ ʧʦʩʪʘʚʝʥʠ 

ʚʦ ʜʠʛʠʪʘʣʝʥ ʬʦʨʤʘʪ, ʜʦʙʠʝʥ ʝ ʢʨʘʿʥʠʦʪ ʤʦʜʝʣ ʥʘ ʨʠʟʠʢʦʪ ʦʜ ʧʦʞʘʨʠ, ʯʠʠ ʚʨʝʜʥʦʩʪʠ ʩʝ 

ʜʚʠʞʘʪ ʦʜ 20 ʜʦ 120. ɺʦ ʪʘʘ ʩʤʠʩʣʘ ʩʝ ʠʟʛʦʪʚʝʥʠ ʠ ʪʨʠ ʩʮʝʥʘʨʠʿʘ ʟʘ ʨʠʟʠʢ ʦʜ ʧʦʞʘʨʠ 

ʧʨʠ: ʪʦʧʣʦ ʚʨʝʤʝ (ʥʝʢʦʣʢʫʜʥʝʚʝʥ ʩʫʚ ʧʝʨʠʦʜ ʩʦ ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ 25-35̄ ʉ; ʩʮʝʥʘʨʠʦ 1), 

ʧʨʠ ʪʦʧʣʦ ʠ ʩʫʰʥʦ ʚʨʝʤʝ (ʧʦʚʝ˃ʝʜʥʝʚʝʥ ʩʫʚ ʧʝʨʠʦʜ ʩʦ ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ 30-35̄ ʉ; ʩʮʝʥʘ-

ʨʠʦ 2) ʠ ʧʨʠ ʤʥʦʛʫ (ʝʢʩʪʨʝʤʥʦ) ʪʦʧʣʦ ʠ ʩʫʰʥʦ ʚʨʝʤʝ (ʧʦʚʝ˃ʝʜʥʝʚʝʥ ʩʫʚ ʧʝʨʠʦʜ ʩʦ ʪʝʤ-

ʧʝʨʘʪʫʨʠ ʦʜ ʥʘʜ 35ʉ̄; ʩʮʝʥʘʨʠʦ 3). ɺʪʦʨʠʦʪ ʧʨʠʩʪʘʧ ʥʘ ʩʦʛʣʝʜʫʚʘˁʝ ʥʘ ʦʧʘʩʥʦʩʪʘ ʦʜ 

ʧʦʿʘʚʘ ʥʘ ʧʦʞʘʨʠ ʝ ʧʨʝʢʫ ʥʘʙˀʫʜʫʚʘˁʝ ʥʘ ʩʘʪʝʣʠʪʩʢʠʪʝ ʩʥʠʤʢʠ ʦʜ MODIS ʟʘ ʩʫʰʥʦʩʪʘ 

ʥʘ ʚʝʛʝʪʘʮʠʿʘʪʘ. 
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ʉʣʠʢʘ 40 ʇʦʜʨʘʯʿʘ ʩʦ ʚʠʩʦʢ ʨʠʟʠʢ ʦʜ ʧʦʞʘʨʠ (ʩʮʝʥʘʨʠʦ 1). 

 

ʉʣʠʢʘ 41 ʇʦʜʨʘʯʿʘ ʩʦ ʚʠʩʦʢ ʨʠʟʠʢ ʦʜ ʧʦʞʘʨʠ (ʩʮʝʥʘʨʠʦ 2). 
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ʉʣʠʢʘ 42 ʇʦʜʨʘʯʿʘ ʩʦ ʚʠʩʦʢ ʨʠʟʠʢ ʦʜ ʧʦʞʘʨʠ (ʩʮʝʥʘʨʠʦ 3). 

MODIS ʩʥʠʤʢʠʪʝ ʩʝ ʦʙʥʦʚʫʚʘʘʪ ʥʝʢʦʣʢʫ ʧʘʪʠ ʜʥʝʚʥʦ (ʩʝʢʦʠ ʯʝʪʠʨʠ ʯʘʩʘ) ʠ ʚʦ 

ʛʨʫʙ ʨʘʟʤʝʨ ʧʦʢʘʞʫʚʘʘʪ ʢʦʣʢʫ ʝ ʚʣʘʞʥʘ ʠʣʠ ʩʫʚʘ ʚʝʛʝʪʘʮʠʿʘʪʘ, ʘ ʩʦ ʪʦʘ ʠ ʢʦʣʢʘʚʘ ʝ 

ʚʝʛʝʪʘʮʠʩʢʘʪʘ ʧʦʛʦʜʥʦʩʪ ʟʘ ʧʦʿʘʚʘ ʥʘ ʧʦʞʘʨʠ.   

 

ʊʘʙʝʣʘ 7. ʇʦʚʨʰʠʥʠ ʧʦʜ ʨʠʟʠʢ ʦʜ ʰʫʤʩʢʠ ʧʦʞʘʨʠ ʚʦ ʦʜʥʦʩ ʥʘ ʚʨʝʤʝʥʩʢʠʪʝ ʫʩʣʦʚʠ. 

ɺʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ 
ʇʝʭʯʝʚʦ ʉʠʤʠʪʣʠ ɺʢʫʧʥʦ 

km
2
 % km

2
 % km

2 
% 

ʊʦʧʣʦ ʚʨʝʤʝ 21.0 10.1 36.1 6.4 57.1 7.4 

ʊʦʧʣʦ ʠ ʩʫʰʥʦ ʚʨʝʤʝ 44.2 21.2 113.5 20.3 157.6 20.5 

ʄʥ. ʪʦʧʣʦ ʠ ʩʫʚʦ ʚʨʝʤʝ 74.7 35.8 205.0 36.6 279.7 36.4 

ɺʢʫʧʥʦ 208.5 100.0 559.8 100.0 768.3 100.0 
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4.5. ɿʝʤʿʦʪʨʝʩʠʪʝ ʢʘʢʦ ʧʨʠʨʦʜʥʘ ʥʝʧʦʛʦʜʘ 

ʉʧʦʨʝʜ ʘʥʘʣʠʟʠʪʝ ʥʘ ʥʝʦʪʝʢʪʦʥʩʢʠʪʝ ʠ ʩʝʠʟʤʠʯʢʠʪʝ ʢʘʨʪʠ (ɱʘʥʯʝʚʩʢʠ, 1987; 

ɸʨʩʦʚʩʢʠ, 1997; Giardini et al., 2003), ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ ʣʝʞʘʪ ʥʘ ʛʦʣʝʤʦ 

ʘʢʪʠʚʥʦ ʟʝʤʿʦʪʨʝʩʥʦ ʞʘʨʠʰʪʝ ʢʦʝ ʠʤʘ ʤʥʦʛʫ ʚʠʩʦʢ ʧʦʪʝʥʮʠʿʘʣ, ʥʝ ʩʘʤʦ ʥʘ ɹʘʣʢʘʥʦʪ 

ʪʫʢʫ ʠ ʧʦʰʠʨʦʢʦ. ɹʨʦʿʥʠʪʝ ʚʢʨʩʪʝʥʠ ʨʘʩʝʜʠ ʢʘʢʦ ʂʨʫʧʥʠʰʢʠʦʪ, ʂʦʯʘʥʩʢʠʦʪ, ɹʝʨʦʚ-

ʩʢʠʦʪ, ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʨʝʪʢʠ, ʤʝʺʫʪʦʘ ʧʦʥʝʢʦʛʘʰ ʠʟʨʘʟʠʪʦ ʩʠʣʥʠ ʟʝʤʿʦʪʨʝʩʠ. ʊʘʢʦʚ ʙʠʣ 

ʢʘʪʘʩʪʨʦʬʘʣʥʠʦʪ ʟʝʤʿʦʪʨʝʩ ʦʜ 1904 ʛʦʜʠʥʘ, ʢʦʿ ʩʝ ʩʤʝʪʘ ʟʘ ʝʜʝʥ ʦʜ ʥʘʿʩʠʣʥʠʪʝ ʥʘ ɹʘʣ-

ʢʘʥʦʪ (7.5Ü ʧʦ ʈʠʭʪʝʨ), ʧʨʠ ʰʪʦ ʩʝʣʘʪʘ ʂʨʫʧʥʠʢ ʠ ʉʠʤʠʪʣʠ ʚʦ ɹʫʛʘʨʠʿʘ, ʢʘʢʦ ʠ ʧʦʚʝ˃ʝ 

ʩʝʣʘ ʦʜ ʄʘʢʝʜʦʥʩʢʘ ʩʪʨʘʥʘ ʙʠʣʝ ʨʘʟʫʨʥʘʪʠ ʜʦ ʪʝʤʝʣ. ɿʘʪʦʘ, ʩʦ ʠʥʪʝʨʧʦʣʘʮʠʿʘ ʥʘ ʧʦʜʘ-

ʪʦʮʠʪʝ ʟʘ ʜʦʩʝʛʘ ʟʘʙʝʣʝʞʘʥʠʪʝ ʟʝʤʿʦʪʨʝʩʥʠ ʧʦʿʘʚʠ ʥʘ ʦʚʦʿ ʧʨʦʩʪʦʨ ʠ ʩʦʦʜʚʝʪʥʠʪʝ ʧʨʝʪ-

ʭʦʜʥʠ ʠʩʪʨʘʞʫʚʘˁʘ ʝ ʠʟʛʦʪʚʝʥ ʤʦʜʝʣ ʥʘ ʩʝʠʟʤʠʯʢʠ ʨʠʟʠʢ ʟʘ ʦʚʠʝ ʜʚʝ ʦʧʰʪʠʥʠ. ʄʦʜʝ-

ʣʦʪ ʧʦʢʘʞʫʚʘ ʜʝʢʘ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ ʣʝʞʘʪ ʚʦ ʟʦʥʘʪʘ ʩʦ ʧʦʪʝʥʮʠʿʘʣʥʦ ʛʦ-

ʣʝʤ ʩʝʠʟʤʠʯʢʠ ʨʠʟʠʢ (ʤʘʢʩʠʤʘʣʥʘ ʤʘʛʥʠʪʫʜʘ VII-VIII ʩʪʝʧʝʥʠ, ʦʜʥʦʩʥʦ IX-X ʩʪʝʧʝʥʠ 

ʩʧʦʨʝʜ MCS), ʟʘ ʰʪʦ ʪʨʝʙʘ ʜʘ ʩʝ ʚʦʜʠ ʦʩʦʙʝʥʘ ʩʤʝʪʢʘ ʧʨʠ ʩʠʪʝ ʛʨʘʜʝʞʥʠ ʠ ʦʩʪʘʥʘʪʠ 

ʧʨʦʩʪʦʨʥʠ ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʦʙʣʘʩʪʘ.  

 

ʉʣʠʢʘ 43 ʂʘʨʪʘ ʥʘ ʩʝʠʟʤʠʯʢʠ ʨʠʟʠʢ ʥʘ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ (ʩʧʦʨʝʜ Giardini et al., 
2003ʠ ɱʘʥʯʝʚʩʢʠ 1987). 
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ʉʣʠʢʘ 44 ʂʘʨʪʘ ʥʘ ʩʝʠʟʤʠʯʢʠ ʨʠʟʠʢ ʥʘ ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ (ʩʧʦʨʝʜ Giardini et al., 
2003ʠ ɱʘʥʯʝʚʩʢʠ 1987). 

 ʆʩʚʝʥ ʜʠʨʝʢʪʥʦʪʦ ʚʣʠʿʘʥʠʝ ʥʘ ʟʝʤʿʦʪʨʝʩʠʪʝ, ʤʥʦʛʫ ʟʥʘʯʘʿʥʦ ʝ ʠ ʥʠʚʥʦʪʦ ʠʥʜʠ-

ʨʝʢʪʥʦ ʜʝʿʩʪʚʦ ʢʦʝ ʧʦʥʝʢʦʛʘʰ ʪʝʰʢʦ ʤʦʞʝ ʜʘ ʩʝ ʫʪʚʨʜʠ ʠʣʠ ʧʨʝʪʧʦʩʪʘʚʠ. ʉʠʣʥʠʪʝ ʟʝʤ-

ʿʦʪʨʝʩʠ ʢʘʢʦ ʦʥʦʿ ʦʜ 1904 ʛʦʜʠʥʘ, ʤʦʞʘʪ ʜʘ ʘʢʪʠʚʠʨʘʘʪ ʛʦʣʝʤʠ ʩʚʣʝʯʠʰʪʘ, ʢʘʢʦ ʰʪʦ ʝ 

ʩʚʣʝʯʠʰʪʝʪʦ ʢʘʿ ʩʝʣʦʪʦ ʎʨʥʠʢ. ʀʩʪʦ ʪʘʢʘ, ʤʦʞʝ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʧʨʦʤʝʥʘ ʥʘ ʜʚʠʞʝˁʝʪʦ 

ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ, ʧʦʿʘʚʘ ʥʘ ʨʘʟʣʠʯʥʠ ʧʫʢʥʘʪʠʥʠ, ʦʪʮʝʧʫʚʘˁʝ ʥʘ ʜʝʣʦʚʠ ʦʜ ʟʝʤʿʠʰ-

ʪʝʪʦ ʦʩʦʙʝʥʦ ʧʦʢʨʘʿ ʙʨʝʛʦʚʠʪʝ ʠ ʟʘʩʠʣʝʥʘ ʝʨʦʟʠʿʘ. ʆʚʠʝ ʝʬʝʢʪʠ ʦʙʠʯʥʦ ʩʪʘʥʫʚʘʘʪ ʚʠʜ-

ʣʠʚʠ ʚʝʜʥʘʰ ʧʦ ʟʝʤʿʦʪʨʝʩʦʪ, ʥʦ ʧʦʥʝʢʦʛʘʰ ʝ ʧʦʪʨʝʙʝʥ ʟʥʘʯʠʪʝʣʥʦ ʧʦʜʦʣʛ ʧʝʨʠʦʜ.  

 ʀʥʘʢʫ, ʚʦ ʦʧʰʪʠʥʘʪʘ ʇʝʭʯʝʚʦ ʚʦ ʤʠʥʘʪʠʪʝ ʥʝʢʦʣʢʫ ʜʝʮʝʥʠʠ ʥʝ ʩʝ ʦʙʨʥʫʚʘʣʦ 

ʦʩʦʙʝʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʛʦʣʝʤʘʪʘ ʧʦʪʝʥʮʠʿʘʣʥʘ ʩʝʠʟʤʠʯʥʦʩʪ ʥʘ ʦʙʣʘʩʪʘ. ʉʝʧʘʢ, ʪʦʢʤʫ ʧʦ-

ʨʘʜʠ ʤʝʺʫʟʘʚʠʩʥʦʩʪʘ ʥʘ ʟʝʤʿʦʪʨʝʩʠʪʝ ʩʦ ʦʩʪʘʥʘʪʠʪʝ ʧʦʿʘʚʠ, ʪʨʝʙʘ ʜʘ ʩʝ ʦʙʨʥʝ ʧʦʛʦʣʝʤʦ 

ʚʥʠʤʘʥʠʝ ʚʨʘ ʥʘʯʠʥʦʪ ʥʘ ʛʨʘʜʙʘ, ʜʘ ʩʝ ʠʟʙʝʛʥʫʚʘʘʪ ʩʚʣʝʯʠʰʥʦ ʧʦʛʦʜʥʠ ʪʝʨʝʥʠ ʢʦʠ ʣʝʩ-

ʥʦ ʤʦʞʝ ʜʘ ʩʝ ʘʢʪʠʚʠʨʘʘʪ, ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʤʠʢʨʦʩʝʠʟʤʠʯʢʘ ʨʝʦʥʠʟʘʮʠʿʘ, ʜʘ ʩʝ ʚʦʜʠ ʩʤʝʪ-

ʢʘ ʟʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʛʨʘʜʙʠʪʝ ʠ ʜʨ.  
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5. ʇʈɽʇʆʈɸʂʀ 

ʆʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ ʨʘʩʧʦʣʘʛʘʘʪ ʩʦ ʚʨʝʜʥʠ ʧʨʠʨʦʜʥʠ ʨʝʩʫʨʩʠ ʢʘʢʦ 

ʰʪʦ ʩʝ ʨʝʟʝʨʚʠ ʥʘ ʦʜʨʝʜʝʥʠ ʤʝʪʘʣʥʠ ʠ ʥʝʤʝʪʘʣʥʠ ʩʫʨʦʚʠʥʠ (ʙʘʢʘʨ, ʿʘʛʣʝʥ, ʛʨʘʥʠʪ, ʧʝ-

ʩʦʢ), ʨʝʣʿʝʬʥʠ, ʢʣʠʤʘʪʩʢʠ, ʚʦʜʥʠ, ʰʫʤʩʢʠ ʠ ʧʦʯʚʝʥʠ ʨʝʩʫʨʩʠ. ʄʝʺʫʪʦʘ ʪʠʝ ʩʝ ʜʦʩʪʘ ʦʛ-

ʨʘʥʠʯʝʥʠ ʠ ʧʦʜʣʦʞʥʠ ʥʘ ʜʝʛʨʘʜʘʮʠʿʘ ʦʜ ʩʪʨʘʥʘ ʥʘ ʯʦʚʝʢʦʪ. ʅʠʚʥʘʪʘ ʜʝʛʨʘʜʘʮʠʿʘ ʝ ʪʝʩ-

ʥʦ ʧʦʚʨʟʘʥʘ ʩʦ ʧʨʠʨʦʜʥʠʪʝ ʥʝʧʦʛʦʜʠ ʢʦʠ ʧʘʢ ʦʙʠʯʥʦ ʩʝ ʜʠʨʝʢʪʥʦ ʠʣʠ ʠʥʜʠʨʝʢʪʥʦ ʧʨʝ-

ʜʠʟʚʠʢʘʥʠ ʦʜ ʯʦʚʝʢʦʪ, ʦʩʚʝʥ ʟʝʤʿʦʪʨʝʩʠʪʝ ʢʘʢʦ ʪʠʧʠʯʝʥ ʛʝʦʭʘʟʘʨʜ. ʆʩʦʙʝʥʦ ʠʟʨʘʟʝʥʠ 

ʥʝʧʦʛʦʜʠ ʥʘ ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʜʚʝʪʝ ʦʧʰʪʠʥʠ ʩʝ ʧʨʝʪʝʨʘʥʘʪʘ ʝʨʦʟʠʿʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ, ʧʦʿʘ-

ʚʘʪʘ ʥʘ ʩʚʣʝʯʠʰʪʘ, ʧʦʧʣʘʚʠ ʠ ʧʦʞʘʨʠ. ɿʘ ʪʘʘ ʮʝʣ ʚʦ ɻʀʉ ʩʨʝʜʠʥʘ ʩʝ ʠʟʨʘʙʦʪʝʥʠ ʧʨʝ-

ʮʠʟʥʠ ʤʦʜʝʣʠ ʥʘ ʧʦʪʝʥʮʠʿʘʣʥʘ ʧʦʿʘʚʠ ʦʜ ʚʘʢʚʠ ʨʠʟʠʮʠ. ʀʩʪʠʪʝ ʧʦʢʘʞʫʚʘʘʪ ʜʝʢʘ ʛʦʣʝʤ 

ʜʝʣ ʦʜ ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʦʧʰʪʠʥʠʪʝ ʝ ʧʦʜ ʥʝʢʘʢʦʚ ʨʠʟʠʢ ʚʦ ʩʣʝʜʥʠʦʪ ʧʦʚʝ˃ʝʛʦʜʠʰʝʥ ʧʝ-

ʨʠʦʜ.  

 

 

ʉʣʠʢʘ 45 ʄʦʜʝʣ ʥʘ ʢʦʤʙʠʥʠʨʘʥ ʨʠʟʠʢ ʦʜ ʝʨʦʟʠʿʘ, ʩʚʣʝʯʠʰʪʘ, ʧʦʧʣʘʚʠ ʠ ʰʫʤʩʢʠ ʧʦʞʘʨʠ ʚʦ 

ʦʧʰʪʠʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ. 
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ʊʘʙʝʣʘ 8. ʇʦʜʨʘʯʿʘ ʩʦ ʚʠʩʦʢ ʨʠʟʠʢ ʦʜ ʝʨʦʟʠʿʘ, ʩʚʣʝʯʠʰʪʘ, ʧʦʧʣʘʚʠ ʠ ʧʦʞʘʨʠ ʚʦ ʦʧʰʪʠ-

ʥʠʪʝ ʇʝʭʯʝʚʦ ʠ ʉʠʤʠʪʣʠ.  

ʅʝʧʦʛʦʜʘ 
ʇʝʭʯʝʚʦ ʉʠʤʠʪʣʠ ɺʢʫʧʥʦ 

km
2
 % km

2
 % km

2 
% 

ʇʨʝʪʝʨʘʥʘ ʝʨʦʟʠʿʘ 34.0 16.3 79.4 14.2 113.3 14.7 

ʉʚʣʝʯʠʰʪʘ 19.8 9.5 35.3 6.3 55.1 7.2 

ʇʦʧʣʘʚʠ 12.1 5.8 14.8 2.6 26.8 3.5 

ʇʦʞʘʨʠ 21.0 10.1 36.1 6.4 57.1 7.4 

ɺʢʫʧʥʦ ʧʦʜ ʨʠʟʠʢ 71.9 34.4  147.4 26.3 219.3 28.5 

ɺʢʫʧʥʦ 208.5 100.0 559.8 100.0 768.3 100.0 

 

ɺʦ ʪʘʙʝʣʘ 8 ʦʜʜʝʣʥʦ ʩʝ ʜʘʜʝʥʠ ʧʦʚʨʰʠʥʠʪʝ ʟʘʛʨʦʟʝʥʠ ʩʦ ʩʠʣʥʘ ʝʨʦʟʠʿʘ (30 mm), 

ʩʚʣʝʯʠʰʪʘ (30 mm), ʧʦʧʣʘʚʠ ʠ ʧʦʞʘʨʠ (ʩʮʝʥʘʨʠʦ 1), ʰʪʦ ʤʦʞʝ ʜʘ ʩʝ ʩʤʝʪʘ ʥʘʿʚʝʨʦʿʘʪʝʥ 

ʠ ʥʘʿʯʝʩʪ ʩʣʫʯʘʿ. ʅʘ ʢʨʘʿ, ʚʦ ʜʝʣʦʪ Ăʚʢʫʧʥʦ ʧʦʜ ʨʠʟʠʢñ, ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʧʨʝʢʣʦʧʝʥʠʪʝ 

ʧʦʚʨhʠʥʠ ʧʦʜ ʨʠʟʠʢ ʦʜ ʧʦʚʝ˃ʝ ʥʝʧʦʛʦʜʠ (ʧʦʜʨʘʯʿʘ ʥʘ ʜʚʝ ʠʣʠ ʧʦʚʝ˃ʝ ʥʝʧʦʛʦʜʠ ʤʦʞʝ 

ʜʘ ʩʝ ʧʦʢʣʦʧʫʚʘʘʪ). ʆʜ ʨʝʟʫʣʪʘʪʠʪʝ ʠ ʦʜ ʢʦʤʙʠʥʠʨʘʥʠʦʪ ʤʦʜʝʣ ʩʝ ʛʣʝʜʘ ʜʝʢʘ ʦʧʰʪʠʥʘ-

ʪʘ ʇʝʭʯʝʚʦ ʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦʚʝ˃ʝ ʟʘʛʨʦʟʝʥʘ ʩʦ ʥʘʚʝʜʝʥʠʪʝ 4 ʧʦʪʝʥʮʠʿʘʣʥʠ ʥʝʧʦʛʦʜʠ 

(34,4%), ʦʩʦʙʝʥʦ ʧʦʥʠʩʢʠʦʪ ʜʝʣ, ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʥʘʩʝʣʙʠʪʝ ʠ ʥʘ ʦʙʨʘʙʦʪʣʠʚʠʪʝ, ʢʦʨʠʩʥʠ 

ʧʦʚʨʰʠʥʠ. ʅʘʿʛʦʣʝʤʘ ʟʘʛʨʦʟʝʥʦʩʪ ʝ ʦʜ ʧʨʦʮʝʩʠʪʝ ʥʘ ʧʨʝʪʝʨʘʥʘ ʝʨʦʟʠʿʘ, ʰʪʦ ʧʘʢ ʝ ʧʦʚʨ-

ʟʘʥʘ ʠ ʩʦ ʦʩʪʘʥʘʪʠʪʝ 3 ʥʝʧʦʛʦʜʠ. ʆʜ ʜʝʪʘʣʥʠʪʝ ʢʘʨʪʠ ʠ ʤʦʜʝʣʠ, ʤʦʞʝ ʪʦʯʥʦ ʜʘ ʩʝ ʩʦʛʣʝ-

ʜʘ ʢʦʠ ʧʦʜʨʘʯʿʘ ʩʝ ʥʘʿʟʘʛʨʦʟʝʥʠ. ʂʘʢʦ ʠ ʜʘ ʝ, ʩʝʚʢʫʧʥʠʦʪ ʝʬʝʢʪ ʝ ʤʥʦʛʫ ʥʝʧʦʚʦʣʝʥ ʟʘ 

ʧʨʠʨʦʜʥʠʪʝ ʨʝʩʫʨʩʠ, ʣʦʢʘʣʥʘʪʘ ʝʢʦʥʦʤʠʿʘ ʠ ʩʦʮʠʦ-ʜʝʤʦʛʨʘʬʩʢʠʪʝ ʧʨʦʮʝʩʠ. ɿʘʨʘʜʠ ʪʦʘ, 

ʥʝʦʧʭʦʜʥʦ ʝ ʜʘ ʩʝ ʧʨʝʟʝʤʘʪ ʩʦʦʜʚʝʪʥʠ ʧʨʝʚʝʥʪʠʚʥʠ ʤʝʨʢʠ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʨʠʟʠʢʦʪ ʦʜ 

ʦʚʠʝ ʧʦʿʘʚʠ ʠʣʠ ʦʛʨʘʥʠʯʫʚʘˁʝ ʥʘ ʥʠʚʥʠʦʪ ʝʬʝʢʪ.  

ɺʦ ʩʣʫʯʘʿʦʪ ʩʦ ʧʨʝʪʝʨʘʥʘʪʘ ʝʨʦʟʠʿʘ ʧʨʝʜʥʦʩʪ ʪʨʝʙʘ ʜʘ ʩʝ ʜʘʜʝ ʥʘ ʙʠʦʪʝʭʥʠʯʢʠʪʝ 

ʤʝʨʢʠ (ʧʦʰʫʤʫʚʘˁʝ, ʟʘʪʨʝʚʫʚʘˁʝ), ʠʟʛʨʘʜʙʘ ʥʘ ʤʘʣʠ ʠ ʤʠʢʨʦ ʘʢʫʤʫʣʘʮʠʠ, ʨʘʟʥʠ ʧʨʝ-

ʛʨʘʜʥʠ ʠ ʜʨʫʛʠ ʦʙʿʝʢʪʠ, ʪʝʨʘʩʠʨʘˁʝ, ʧʨʦʤʝʥʘ ʥʘ ʥʘʯʠʥʦʪ ʥʘ ʢʦʨʠʩʪʝˁʝ ʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʟʝʤʿʠʰʪʝʪʦ ʠ ʩʣʠʯʥʦ. ʉʦ ʪʦʘ ʥʝ ʩʘʤʦ ʰʪʦ ˃ʝ ʩʝ ʥʘʤʘʣʠ ʨʠʟʠʢʦʪ ʦʜ ʧʨʝʪʝʨʘʥʘ ʝʨʦʟʠʿʘ ʠ 

ʘʢʫʤʫʣʘʮʠʿʘ ʥʘ ʥʘʥʦʩʝʥ ʤʘʪʝʨʠʿʘʣ, ʪʫʢʫ ˃ʝ ʜʦʿʜʝ ʜʦ ʧʦʩʪʝʧʝʥʘ ʨʝʚʠʪʘʣʠʟʘʮʠʿʘ ʥʘ ʜʝʚʘ-

ʩʪʠʨʘʥʠʪʝ ʧʦʜʨʘʯʿʘ ʠ ʥʠʚʥʦ ʧʦʩʦʦʜʚʝʪʥʦ ʢʦʨʠʩʪʝˁʝ. ɿʘ ʨʝʣʘʪʠʚʥʦ ʢʨʘʪʦʢ ʚʨʝʤʝʥʩʢʠ 

ʧʝʨʠʦʜ ʙʠ ʤʦʞʝʣʦ ʜʘ ʩʝ ʦʯʝʢʫʚʘ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʘ ʚʦ ʟʝʤʿʦʜʝʣʩʪʚʦʪʦ, 

ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʢʦʨʠʩʥʠʪʝ ʚʦʜʠ ʩʦ ʥʘʤʘʣʝʥʦ ʧʦʚʨʰʠʥʩʢʦ ʠʩʪʝʢʫʚʘˁʝ ʠ ʩʣʠʯʥʦ.  

ɺʦ ʧʦʛʣʝʜ ʥʘ ʩʚʣʝʯʠʰʪʘʪʘ, ʪʨʝʙʘ ʜʘ ʩʝ ʠʟʚʨʰʠ, ʩʪʘʙʠʣʠʟʘʮʠʿʘ ʥʘ ʥʝʢʦʠ ʢʦʩʠʥʠ 

ʧʦʢʨʘʿ ʧʘʪʠʰʪʘ ʠ ʦʙʿʝʢʪʠ, ʜʨʝʥʠʨʘˁʝ ʥʘ ʚʠʰʦʢʦʪ ʥʘ ʧʦʜʟʝʤʥʘ ʚʦʜʘ ʥʘʜ ʠ ʧʦʢʨʘʿ ʩʚʣʝ-

ʯʠh ʪʘʪʘ, ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʦʧʪʝʨʝʪʫʚʘˁʝʪʦ ʥʘ ʩʚʣʝʯʠʰʥʘʪʘ ʤʘʩʘ, ʙʠʦʣʦʰʢʠ ʤʝʨʢʠ (ʛʣʘʚ-

ʥʦ ʟʘʪʨʝʚʫʚʘˁʝ ʠʣʠ ʥʠʩʢʠ ʚʠʜʦʚʠ) ʠ ʩʣʠʯʥʦ. ʆʩʦʙʝʥʦ ʚʥʠʤʘʥʠʝ ʪʨʝʙʘ ʜʘ ʩʝ ʧʦʩʚʝʪʠ ʥʘ 

ʧʦʛʦʣʝʤʠʪʝ, ʦʧʘʩʥʠ ʘʢʪʠʚʥʠ ʩʚʣʝʯʠʰʪʘ ʢʘʢʦ ʦʥʘ ʥʘʜ ʩʝʣʦʪʦ ʎʨʥʠʢ, ʢʦʝ ʤʦʞʝ ʜʘ ʧʨʝʪ-

ʩʪʘʚʫʚʘ ʦʧʘʩʥʦʩʪ ʟʘ ʩʘʤʦʪʦ ʩʝʣʦ.  
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ʂʘʿ ʧʦʧʣʘʚʠʪʝ ʦʩʥʦʚʥʘ ʤʝʨʢʘ ʪʨʝʙʘ ʜʘ ʙʠʜʝ ʫʨʝʜʫʚʘˁʝ ʥʘ ʧʦʨʦʿʥʠʪʝ ʚʦʜʦʪʝʮʠ ʠ 

ʩʠʪʝ ʧʨʝʜʭʦʜʥʦ ʩʧʦʤʝʥʘʪʠ ʤʝʨʢʠ ʧʦʚʨʟʘʥʠ ʩʦ ʝʨʦʟʠʿʘʪʘ ʠ ʩʚʣʝʯʠʰʪʘʪʘ.  

 

 

ʉʣʠʢʘ 46 ʇʨʠʤʝʨʠ ʥʘ Ăʥʝʫʧʦʪʨʝʙʣʠʚʦñ ʟʝʤʿʠʰʪʝ ʫʥʠʰʪʝʥʦ ʩʦ ʧʨʠʨʦʜʥʠ ʥʝʧʦʛʦʜʠ. 

 

ʉʣʠʢʘ 47 ɼʦʙʘʨ ʧʨʠʤʝʨ ʥʘ ʩʦʦʜʚʝʪʥʦ ʫʨʝʜʝʥʦʪʦ ʢʦʨʠʪʦ ʥʘ ʇʝʭʯʝʚʩʢʘ ʈʝʢʘ ʥʠʟ ʇʝʭʯʝʚʦ. 


