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ʋɼʂ 551.324.3 

 

ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɿʝʤʣʠ (ʎɸʀʀɿ) 

 

ʂɸʊɸʃʆɻ ʃɽɼʅʀʂʆɺ ʂʓʈɻʓɿʉʊɸʅɸ 

 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʩʦʜʝʨʞʘʪʴʩʷ ʦʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʧʦ ʣʝʜʥʠʢʘʤ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ: ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʣʝʜʥʠʢʦʚ, ʦʩʥʦʚʥʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʘ 

ʪʘʢʞʝ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʦʣʝʜʝʥʝʥʠʷ ʟʘ ʤʘʢʩʠʤʫʤ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 70 ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

(ʩʨʘʚʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʣʝʜʝʥʝʥʠʷ (2013-2016 ʛʛ.) ʩ ʜʘʥʥʳʤʠ ʂʘʪʘʣʦʛʘ 

ʣʝʜʥʠʢʦʚ ʉʉʉʈ ʧʦ ʩʦʩʪʦʷʥʠʶ ʣʝʜʥʠʢʦʚ ʚ 40-70 -ʝ ʛʦʜr ʍʍ ʚʝʢʘ). 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʦʪʜʝʣʘ 

çʂʣʠʤʘʪ, ʚʦʜʘ ʠ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳè, ʧʦ ʧʨʦʝʢʪʫ 2.1 çʀʟʫʯʝʥʠʝ ʦʧʦʨʥʳʭ ʣʝʜʥʠʢʦʚ 

ʂʳʨʛʳʟʩʪʘʥʘ: ɸʙʨʘʤʦʚʘ, ɻʦʣʫʙʠʥʘ, ʉʫʝʢʩʢʦʛʦ, ʇʝʪʨʦʚʘ, ʂʘʨʘʙʘʪʢʘʢ, ʕʥʠʣʯʝʢ ʩ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʙʘʣʘʥʩʘ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʣʝʜʥʠʢʦʚʦʛʦ 

ʩʪʦʢʘ, ʘ ʪʘʢʞʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡè. 

ʈʘʙʦʪʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʛʣʷʮʠʦʣʦʛʦʚ, ʛʠʜʨʦʣʦʛʦʚ, ʢʣʠʤʘʪʦʣʦʛʦʚ ʠ ʜʨʫʛʠʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʣʝʜʥʠʢʦʚ, ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ, ʚʣʠʷʥʠʷ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʪ.ʜ. 
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ʇʨʝʜʠʩʣʦʚʠʝ 
 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʩʦʜʝʨʞʘʪʴʩʷ ʦʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʧʦ ʣʝʜʥʠʢʘʤ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ: ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʣʝʜʥʠʢʦʚ, ʦʩʥʦʚʥʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʘ 

ʪʘʢʞʝ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʦʣʝʜʝʥʝʥʠʷ ʟʘ ʤʘʢʩʠʤʫʤ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 70 ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

(ʩʨʘʚʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʣʝʜʝʥʝʥʠʷ (2013-2016 ʛʛ.) ʩ ʜʘʥʥʳʤʠ ʂʘʪʘʣʦʛʘ 

ʣʝʜʥʠʢʦʚ ʉʉʉʈ ʧʦ ʩʦʩʪʦʷʥʠʶ ʣʝʜʥʠʢʦʚ ʚ 40-70 -ʝ ʛʦʜʳ ʍʍ ʚʝʢʘ). 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʘʪʘʣʦʛʦʚ ʧʨʠʚʝʜʝʥ ʚ ʧʨʠʣʦʞʝʥʠʠ 1. ʆʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʦʣʝʜʝʥʝʥʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ  ʠʟʦʙʨʘʞʝʥʠʡ 

ʩʧʫʪʥʠʢʘ Landsat 8, ʚʳʚʝʜʝʥʥʦʛʦ ʥʘ ʦʨʙʠʪʫ 11 ʬʝʚʨʘʣʷ 2013 ʛ., ʧʦʣʫʯʝʥʥʳʭ ʩ ʩʘʡʪʘ 

ɻʝʦʣʦʛʠʯʝʩʢʦʡ ʉʣʫʞʙʳ ʉʐɸ USGS - https://earthexplorer.usgs.gov/. ɺ ʨʘʙʦʪʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʧʫʪʥʠʢʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ 2013-2016 ʛʛ., ʥʘ ʧʝʨʠʦʜ ʤʘʢʩʠʤʫʤʘ ʘʙʣʷʮʠʠ ʠ 

ʤʠʥʠʤʫʤʘ ʦʙʣʘʯʥʦʩʪʠ. ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʥʠʤʢʦʚ ʧʨʠʚʝʜʝʥ ʚ ʧʨʠʣʦʞʝʥʠʠ 2.  

ɺ ʧʨʦʮʝʩʩʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ, ʠʩʭʦʜʥʳʝ ʩʥʠʤʢʠ çLandsat 8è, ʙʳʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ 

ʢʦʤʧʦʟʠʮʠʠ RGB ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʙʠʥʘʮʠʷʤʠ ʢʘʥʘʣʦʚ. ʀʩʧʦʣʴʟʦʚʘʣʘʩʴ ʢʦʤʙʠʥʘʮʠʷ 

ʢʘʥʘʣʦʚ 5, 6, 4 - ʙʣʠʞʥʝʛʦ, ʩʨʝʜʥʝʛʦ ʠʥʬʨʘʢʨʘʩʥʳʭ ʢʘʥʘʣʦʚ ʠ ʢʨʘʩʥʦʛʦ ʚʠʜʠʤʦʛʦ ʢʘʥʘʣʘ. 

ɼʘʣʝʝ, ʨʘʟʨʝʰʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʙʳʣʦ ʫʚʝʣʠʯʝʥʦ ʜʦ 15 ʤ/ʧʠʢʩʝʣʴ ʩ ʧʦʤʦʱʴʶ 

8-ʛʦ ʧʘʥʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. ɻʨʘʥʠʮʳ ʚʦʜʦʨʘʟʜʝʣʦʚ ʠ ʣʝʜʦʨʘʟʜʝʣʦʚ,  ʧʨʠ ʵʪʦʤ, 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʎʄʈ çGDEM 2è, ʧʦʣʫʯʝʥʥʦʡ ʩ ʩʘʡʪʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ɸʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ɸʛʝʥʪʩʪʚʘ ʉʐɸ NASA - http://earthdata.nasa.gov/).  ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʩʥʠʤʢʦʚ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ENVI 4.6.1, ʘ  ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʠ 

ʨʘʩʯʝʪ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  ʚ ɻʀʉ MapInfo Professional 7.8. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʦʨʠʛʠʥʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ 

ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ UTM - ʧʨʦʝʢʮʠʷ ʄʝʨʢʘʪʦʨʘ (WGS 84). ʇʨʠ ʵʪʦʤ, ʜʣʷ 

ʤʠʥʠʤʠʟʘʮʠʠ ʦʰʠʙʦʢ ʩʚʷʟʘʥʥʳʭ ʩ ʢʦʥʚʝʨʪʘʮʠʝʡ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʦʜʥʦʡ ʧʨʦʝʢʮʠʠ 

ʚ ʜʨʫʛʫʶ, ʧʨʠʚʷʟʢʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʧʨʦʠʩʭʦʜʠʣʘ ʥʝ ʧʦ ʢʦʦʨʜʠʥʘʪʥʳʤ ʩʝʪʢʘʤ ʚ 

ʦʨʠʛʠʥʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ, ʘ ʤʝʪʦʜʦʤ ʢʦʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʩʧʫʪʥʠʢʦʚʳʤʠ 

ʩʥʠʤʢʘʤʠ Landsat ʚ ʧʨʦʝʢʮʠʠ UTM. 

ʅʫʤʝʨʘʮʠʷ ʠ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʨʠʩʫʥʢʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʫʤʝʨʘʮʠʠ ʠ 

ʫʩʣʦʚʥʳʤ ʦʙʦʟʥʘʯʝʥʠʷʤ ʂʘʪʘʣʦʛʘ ʣʝʜʥʠʢʦʚ ʉʉʉʈ (ʂʃʉ). ʃʝʜʥʠʢʘʤ ʢʦʪʦʨʳʝ ʦʪʩʫʪʩʪʚʫʶʪ 

ʚ ʂʘʪʘʣʦʛʝ ʣʝʜʥʠʢʦʚ ʉʉʉʈ, ʥʦ ʟʘʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʳ ʧʦ ʩʧʫʪʥʠʢʦʚʳʤ ʠʟʦʙʨʘʞʝʥʠʷʤ ʠ 

ʠʤʝʶʪ ʨʘʟʤʝʨ > 0,1 ʢʤ
2
 ʧʨʠʩʚʦʝʥʳ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʥʦʤʝʨʘ (ʥʘʧʨʠʤʝʨ, ʝʩʣʠ 

ʦʙʥʘʨʫʞʝʥʥʳʡ ʣʝʜʥʠʢ ʨʘʩʧʦʣʦʞʝʥ ʨʷʜʦʤ ʩ ʣʝʜʥʠʢʦʤ ˉ 4 ʧʦ ʂʃʉ, ʪʦ ʝʤʫ ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

ʥʦʤʝʨ ˉ 4-1, ʜʘʣʝʝ ˉ 4-2 ʠ ʪ.ʜ.). 

ʊʘʙʣʠʮʳ ʦʩʥʦʚʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʣʝʜʥʠʢʘʭ ʩʦʜʝʨʞʘʪ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: ˉ 

ʣʝʜʥʠʢʘ ʧʦ ʩʭʝʤʝ, ʥʘʟʚʘʥʠʝ ʣʝʜʥʠʢʘ, ʥʘʟʚʘʥʠʝ ʨʝʢʠ ʚʳʪʝʢʘʶʱʝʡ ʠʟ ʣʝʜʥʠʢʘ, ʦʙʱʘʷ 

ʵʢʩʧʦʟʠʮʠʷ (ʩʚʝʜʝʥʠʷ ʚʟʷʪʳ ʠʟ ʂʘʪʘʣʦʛʘ ʣʝʜʥʠʢʦʚ ʉʉʉʈ, ʜʣʷ ʣʝʜʥʠʢʦʚ ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚ 

ʢʘʪʘʣʦʛʝ ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʚʝʜʝʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ 

ʨʘʙʦʪʳ); ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ ʣʝʜʥʠʢʘ (ʩʚʝʜʝʥʠʷ ʚʟʷʪʳ ʠʟ ʂʘʪʘʣʦʛʘ ʣʝʜʥʠʢʦʚ ʉʉʉʈ, ʜʣʷ 

ʣʝʜʥʠʢʦʚ ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚ ʢʘʪʘʣʦʛʝ ʜʘʥʥʳʝ ʦʪʩʫʪʩʪʚʫʶʪ); ʥʘʠʙʦʣʴʰʘʷ ʜʣʠʥʘ, ʧʣʦʱʘʜʴ, 

ʚʳʩʦʪʳ ʥʠʟʰʝʡ ʠ ʚʳʩʰʝʡ ʪʦʯʝʢ ʣʝʜʥʠʢʘ, ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʣʝʜʥʠʢʘ (ʩʚʝʜʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ). 

 

 

 

 

 

 

  

https://earthexplorer.usgs.gov/
http://earthdata.nasa.gov/
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ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʣʝʜʝʥʝʥʠʷ 
 

ɺʩʝʛʦ, ʧʦ ʩʧʫʪʥʠʢʦʚʳʤ ʩʥʠʤʢʘʤ çLandsat-8è ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ  2013-2016 ʛʛ., ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 9 959 ʣʝʜʥʠʢʦʚ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 

6 683.9 ʢʤ
2
, ʚ ʪʦʤ ʯʠʩʣʝ: 6 227 ʣʝʜʥʠʢʦʚ ʨʘʟʤʝʨʘʤʠ ʙʦʣʝʝ 0.1 ʢʤ

2
, ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 

6 494.0 ʢʤ
2
 ʠ 3 732 ʣʝʜʥʠʢʘ ʨʘʟʤʝʨʘʤʠ ʤʝʥʝʝ 0.1 ʢʤ

2
, ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ       189.9 ʢʤ

2
. 

ʇʦ ʂʘʪʘʣʦʛʫ ʣʝʜʥʠʢʦʚ ʉʉʉʈ (40-70-ʝ ʛʦʜʳ ʍʍ ʚʝʢʘ), ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ʥʘʩʯʠʪʳʚʘʣʦʩʴ 8 164 ʣʝʜʥʠʢʘ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 7 944.2 ʢʤ
2
, ʚ ʪʦʤ ʯʠʩʣʝ:         

6 719 ʣʝʜʥʠʢʦʚ ʨʘʟʤʝʨʘʤʠ ʙʦʣʝʝ 0.1 ʢʤ
2
, ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 7 866.6 ʢʤ

2
 ʠ 1 445 ʣʝʜʥʠʢʦʚ 

ʨʘʟʤʝʨʘʤʠ ʤʝʥʝʝ 0.1 ʢʤ
2
, ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 77.6 ʢʤ

2
. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʧʨʠʤʝʨʥʦ 70 - ʪʠ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʧʨʦʠʟʦʰʣʠ ʩʣʝʜʫʶʱʠʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʱʝʤ ʦʣʝʜʝʥʝʥʠʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʇʣʦʱʘʜʴ ʦʣʝʜʝʥʝʥʠʷ 

ʂʳʨʛʳʟʩʪʘʥʘ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 16 %, ʧʣʦʱʘʜʴ ʢʨʫʧʥʳʭ ʣʝʜʥʠʢʦʚ ʧʨʠ ʵʪʦʤ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ    

17 %, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʣʦʱʘʜʴ ʥʝʙʦʣʴʰʠʭ ʣʝʜʥʠʢʦʚ ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʜʚʘ ʩ ʧʦʣʦʚʠʥʦʡ ʨʘʟʘ  

(ʥʘ 245 %). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʦʙʱʝʡ ʜʝʛʨʘʜʘʮʠʝʡ ʦʣʝʜʝʥʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʜʝʛʨʘʜʘʮʠʷ 

ʢʨʫʧʥʳʭ ʣʝʜʥʠʢʦʚ ʚʝʜʝʪ ʥʝ ʪʦʣʴʢʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʠʭ ʧʣʦʱʘʜʝʡ, ʥʦ ʠ ʢ ʠʭ ʨʘʩʧʘʜʫ ʥʘ 

ʦʪʜʝʣʴʥʳʝ ʯʘʩʪʠ, ʢʦʪʦʨʳʝ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʤʘʣʳʝ ʣʝʜʥʠʢʠ. ʂʨʦʤʝ 

ʵʪʦʛʦ, ʚ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʷʭ ʂʘʪʘʣʦʛʘ ʣʝʜʥʠʢʦʚ ʉʉʉʈ, ʣʝʜʥʠʢʠ ʨʘʟʤʝʨʘʤʠ ʤʝʥʝʝ 0.1 ʢʤ
2
 ʥʝ 

ʫʯʪʝʥʳ ʚʦʦʙʱʝ, ʘ ʚ ʥʘʩʪʦʷʱʝʤ ʢʘʪʘʣʦʛʝ ʫʯʪʝʥʳ ʚʩʝ ʣʝʜʥʠʢʠ ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 0.01 ʢʤ
2
 

ʢʘʞʜʳʡ. 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʝʜʥʠʢʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 22 %. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʥʝʙʦʣʴʰʠʭ ʣʝʜʥʠʢʦʚ (ʨʘʟʤʝʨʘʤʠ ʤʝʥʝʝ 0.1 ʢʤ
2
) ʚ ʜʚʘ ʩ ʧʦʣʦʚʠʥʦʡ ʨʘʟʘ (ʥʘ 258 

%), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʢʨʫʧʥʳʭ ʣʝʜʥʠʢʦʚ (ʨʘʟʤʝʨʘʤʠ ʙʦʣʝʝ 0.1 ʢʤ
2
) ʩʦʢʨʘʪʠʣʦʩʴ 

ʥʘ 7,5 %. 

ʀʥʬʦʨʤʘʮʠʷ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʣʝʜʥʠʢʦʚ ʚ ʦʩʥʦʚʥʳʭ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʘʭ 

ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʜʠʘʛʨʘʤʤʝ 1 ʠ ʚ ʪʘʙʣʠʮʝ 1. 

 

 
ɼʠʘʛʨʘʤʤʘ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʱʘʜʝʡ ʣʝʜʥʠʢʦʚ ʧʦ ʦʩʥʦʚʥʳʤ ʨʝʯʥʳʤ ʙʘʩʩʝʡʥʘʤ 

ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ çLandsat-8è. 
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ʊʘʙʣʠʮʘ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʣʝʜʥʠʢʦʚ ʧʦ ʦʩʥʦʚʥʳʤ ʨʝʯʥʳʤ ʙʘʩʩʝʡʥʘʤ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ çLandsat-8è (ʚ ʩʢʦʙʢʘʭ ʜʘʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʂʘʪʘʣʦʛʫ ʣʝʜʥʠʢʦʚ ʉʉʉʈ) 

ɹʘʩʩʝʡʥ 

ɺʩʝʛʦ ʣʝʜʥʠʢʦʚ 
ʃʝʜʥʠʢʠ ʨʘʟʤʝʨʘʤʠ 

0.1 ʢʤ
2
 ʠ ʙʦʣʝʝ 

ʃʝʜʥʠʢʠ ʨʘʟʤʝʨʘʤʠ 

ʤʝʥʝʝ 0.1 ʢʤ
2
 

ʂʦʣ-ʚʦ 
ʇʣʦʱʘʜʴ 

(ʢʤ
2
) 

ʂʦʣ-ʚʦ 
ʇʣʦʱʘʜʴ 

(ʢʤ
2
) 

ʂʦʣ-ʚʦ 
ʇʣʦʱʘʜʴ 

(ʢʤ
2
) 

ʨ. ʊʘʣʘʩ 
304 

(261) 
85.0 

(160.1) 
130 

(200) 
77.2 

(155.4) 
174 

(61) 
7.8 

(4.7) 

ʨ. ʏʫ 
1025 

(975) 
440.7 

(614.4) 
583 

(755) 
419.9 

(607.4) 
442 

(220) 
20.8 

(7.0) 

ʦʟ. ʀʩʩʳʢ-ʂʫʣʴ 
957 

(834) 
560.8 

(650.4) 
635 

(631) 
546.4 

(636.4) 
322 

(203) 
14.4 

(14.0) 

ʨ. ʊʘʨʠʤ 
2695 

(2130) 
2991.7 

(3492.6) 
1843 

(1737) 
2946.6 

(3467.6) 
852 

(393) 
45.1 

(25.0) 

ʨ. ʉʘʨʳ-ɼʞʘʟ  

(ʨ. ʊʘʨʠʤ) 
1853 

(1430) 
2259.0 

(2617.6) 
1251 

(1265) 
2228.2 

(2608.3) 
602 

(165) 
30.8 

(9.3) 

ʨ. ʂʦʢʰʘʘʣ 

(ʨ. ʊʘʨʠʤ) 
698 

(566) 
575.5 

(688.3) 
477 

(372) 
563.0 

(674.7) 
221 

(194) 
12.5 

(13.6) 

ʨ. ɺʦʩʪʦʯʥʘʷ 

ʂʳʟʳʣʩʫ (ʨ. ʊʘʨʠʤ) 
144 

(134) 
157.2 

(186.7) 
115 

(100) 
155.4 

(184.6) 
29 

(34) 
1.8 

(2.1) 

ʦʟ. ʏʘʪʳʨ-ʂʫʣʴ 
9 

(7) 
3.2 

(2.4) 
3 

(5) 
2.8 

(2.3) 
6 

(2) 
0.4 

(0.1) 

ʨ. ʉʳʨʜʘʨʴʷ 
4443 

(3663) 
2024.1 

(2384.0) 
2681 

(3115) 
1932.4 

(2358.2) 
1762 

(548) 
91.7 

(25.8) 

ʨ. ʏʘʪʢʘʣ 

(ʨ. ʉʳʨʜʘʨʴʷ) 
211 

(124) 
42.3 

(51.2) 
110 

(119) 
36.7 

(51.0) 
101 

(5) 
5.6 

(0.2) 

ʨ. ʅʘʨʳʥ 

(ʨ. ʉʳʨʜʘʨʴʷ) 
2443 

(2120) 
1129.8 

(1368.8) 
1464 

(1764) 
1080.3 

(1351.7) 
979 

(356) 
49.5 

(17.1) 

ʨ. ʂʘʨʘʜʘʨʴʷ 

(ʨ. ʉʳʨʜʘʨʴʷ) 
484 

(411) 
113.3 

(113.5) 
258 

(295) 
101.5 

(108.4) 
226 

(116) 
11.8 

(5.1) 

ʖʞʥʦʝ ʦʙʨʘʤʣʝʥʠʝ 

ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ 

(ʨ. ʉʳʨʜʘʨʴʷ) 

1305 

(1008) 
738.7 

(850.5) 
849 

(937) 
713.9 

(847.1) 
456 

(71) 
24.8 

(3.4) 

ʨ. ɸʤʫʜʘʨʴʷ 
526 

(294) 
578.4 

(640.3) 
352 

(276) 
568.7 

(639.3) 
174 

(18) 
9.7 

(1.0) 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʠʘʛʨʘʤʤʳ, ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʦʣʝʜʝʥʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʙʘʩʩʝʡʥ ʨ. ʊʘʨʠʤ (45 %) ʠ ʪʨʝʪʴʷ ʯʘʩʪʴ ʥʘ ʙʘʩʩʝʡʥ ʨ. ʉʳʨʜʘʨʴʷ (30 %). 

ʉʦʢʨʘʱʝʥʠʝ ʦʣʝʜʝʥʝʥʠʷ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ 70-ʪʠ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʦ ʦʩʥʦʚʥʳʤ 

ʨʝʯʥʳʤ ʙʘʩʩʝʡʥʘʤ ʂʳʨʛʳʟʩʪʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʜʠʘʛʨʘʤʤʝ 2. ʉʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʝʡ 

ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʣʝʜʥʠʢʦʚ ʂʳʨʛʳʟʩʪʘʥʘ ʧʦ ʦʩʥʦʚʥʳʤ ʙʘʩʩʝʡʥʘʤ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ      

13-17 %, ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ: ʙʘʩʩʝʡʥ ʨ. ʊʘʣʘʩ, ʛʜʝ ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʜʦʩʪʠʛʘʝʪ   

47 %; ʙʘʩʩʝʡʥ ʨ. ʏʫ ï 28%; ʙʘʩʩʝʡʥ ʨ. ɸʤʫʜʘʨʴʷ ï 10 %; ʙʘʩʩʝʡʥ ʨ. ʂʘʨʘʜʘʨʴʷ ï 

ʦʣʝʜʝʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʦʩʴ; ʠ ʙʘʩʩʝʡʥ ʦʟ. ʏʘʪʳʨ-ʂʫʣʴ ʚ ʢʦʪʦʨʦʤ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʨʠʨʦʩʪ ʧʣʦʱʘʜʠ ʥʘ 33 %. ɼʘʥʥʳʝ ʧʦ ʙʘʩʩʝʡʥʫ ʦʟ. ʏʘʪʳʨ-ʂʫʣʴ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʝ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʤʠ, ʪ.ʢ. ʦʣʝʜʝʥʝʥʠʝ ʚ ʜʘʥʥʦʤ ʙʘʩʩʝʡʥʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ                

(9 ʣʝʜʥʠʢʦʚ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 3,2 ʢʤ
2
).  
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ɼʠʘʛʨʘʤʤʘ 2. ʉʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʝʡ ʣʝʜʥʠʢʦʚ ʧʦ ʦʩʥʦʚʥʳʤ ʨʝʯʥʳʤ ʙʘʩʩʝʡʥʘʤ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

ʩ 40-70 ʛʦʜʦʚ ʍʍ ʚʝʢʘ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ (%). 
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ʆʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʣʝʜʥʠʢʘʭ 
 

 
 

ʈʠʩ. 1. ɼʝʣʝʥʠʝ ʥʘ ʯʘʩʪʠ ʂʘʪʘʣʦʛʘ ʣʝʜʥʠʢʦʚ ʂʳʨʛʳʟʩʪʘʥʘ. 
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ʏʘʩʪʴ 1. ɹʘʩʩʝʡʥʳ ʨʝʢ ɸʩʩʘ ʠ ʊʘʣʘʩ 

ʉʍɽʄʓ ʈɸʉʇʆʃʆɾɽʅʀʗ ʃɽɼʅʀʂʆɺ 

 

 
 

ʉʭʝʤʘ 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʣʝʜʥʠʢʦʚʳʭ ʨʘʡʦʥʦʚ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ɸʩʩʘ ʠ ʊʘʣʘʩ. 

  



10 

 

 
ʉʭʝʤʘ 1-1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʣʝʜʥʠʢʦʚ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɸʩʩʘ. 

1 - ʣʝʜʥʠʢ, ʝʛʦ ʛʨʘʥʠʮʳ ʠ ʥʦʤʝʨ; 2 ï ʚʦʜʦʨʘʟʜʝʣʳ; 3 - ʨʝʢʠ. 
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ʉʭʝʤʘ 1-2. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʣʝʜʥʠʢʦʚ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʉʫʣʫʙʘʢʘʠʨ ʠ ʂʘʨʘʙʫʨʘ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʥʘ ʩʭʝʤʝ 1-1. 

  



12 

 

. 

ʉʭʝʤʘ 1-3. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʣʝʜʥʠʢʦʚ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʂʫʤʳʰʪʘʛ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʥʘ ʩʭʝʤʝ 1-1. 
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ʉʭʝʤʘ 1-4. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʣʝʜʥʠʢʦʚ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʋʨʤʘʨʘʣ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʥʘ ʩʭʝʤʝ 1-1. 
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ʉʭʝʤʘ 1-5. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʣʝʜʥʠʢʦʚ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ɹʝʰʪʘʰ ʠ ʂʦʣʙʘ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʥʘ ʩʭʝʤʝ 1-1. 


