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1.ʂʈɸʊʂʆɽ ʆʇʀʉɸʅʀɽ ʅɸʋʏʅʆɻʆ ʇʈʆɽʂʊɸ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʮʝʣʦʩʪʥʦʡ ʤʦʜʝʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ɻʦʨʥʦʛʦ ʂʨʳʤʘ, ʛʜʝ ʨʝʣʴʝʬ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʛʣʘʚʥʳʡ 

ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʡ ʬʘʢʪʦʨ. ʈʘʙʦʪʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʧʨʠʥʮʠʧʝ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, 

ʦʭʚʘʪʳʚʘʶʱʝʛʦ ʪʨʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʫʨʦʚʥʷ: ʤʘʢʨʦ-, ʤʝʟʦ- ʠ ʣʦʢʘʣʴʥʳʡ. ʅʘ 

ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ (Qgis Desktop 3.40.12) ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʣʘʥʜʰʘʬʪʥʳʭ 

ʢʦʥʮʝʧʮʠʡ. 

ʉʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʥʮʝʧʮʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ 

(ʚʳʩʦʪʥʘʷ ʧʦʷʩʥʦʩʪʴ, ʘʩʠʤʤʝʪʨʠʷ ʩʢʣʦʥʦʚ, ʙʘʩʩʝʡʥʦʚʳʡ ʠ ʢʘʪʝʥʘʨʥʳʡ ʧʦʜʭʦʜʳ, ʤʦʟʘʠʯʥʦ-

ʙʣʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ), ʦʙʦʩʥʦʚʘʥʘ ʠʭ ʧʨʠʤʝʥʠʤʦʩʪʴ ʢ ɻʦʨʥʦʤʫ ʂʨʳʤʫ ʠ ʦʧʨʝʜʝʣʝʥʘ ʢʣʶʯʝʚʘʷ 

ʨʦʣʴ ʨʝʣʴʝʬʘ ʢʘʢ ʫʩʣʦʚʠʷ ʠ ʬʘʢʪʦʨʘ ʣʘʥʜʰʘʬʪʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʛʦʨʥʳʡ ʨʝʣʴʝʬ ī ʵʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʩʣʦʚʠʝ (ʩʪʘʪʠʢʘ, ʢʘʨʢʘʩ) 

ʠ ʬʘʢʪʦʨ (ʜʠʥʘʤʠʢʘ, ʧʨʦʮʝʩʩʳ) ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ. ʉʦʚʨʝʤʝʥʥʳʡ ʘʥʘʣʠʟ ʪʨʝʙʫʝʪ 

ʧʝʨʝʭʦʜʘ ʦʪ ʩʪʘʪʠʯʥʦʛʦ ʦʧʠʩʘʥʠʷ ʢ ʠʟʫʯʝʥʠʶ ʪʨʸʭʤʝʨʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ʅʘ ʤʘʢʨʦʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʨʘʟʨʘʙʦʪʘʥʘ ʪʨʝʭʫʨʦʚʥʝʚʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

(ʫʨʦʚʝʥʴ Ÿ ʟʦʥʘ Ÿ ʧʦʷʩ), ʜʝʤʦʥʩʪʨʠʨʫʶʱʘʷ ʛʣʘʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ: ʚʳʨʘʞʝʥʥʫʶ 

ʚʝʨʪʠʢʘʣʴʥʫʶ ʧʦʷʩʥʦʩʪʴ, ʨʝʟʢʫʶ ʘʩʠʤʤʝʪʨʠʶ ʩʝʚʝʨʥʦʛʦ (ʣʝʩʦ-ʩʪʝʧʥʦʛʦ) ʠ ʶʞʥʦʛʦ 

(ʩʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ) ʤʘʢʨʦʩʢʣʦʥʦʚ, ʘ ʪʘʢʞʝ ʫʥʠʢʘʣʴʥʦʩʪʴ ʣʘʥʜʰʘʬʪʦʚ ʖʞʥʦʛʦ 

ʙʝʨʝʛʘ ʂʨʳʤʘ. ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʪʘʙʣʠʯʥʘʷ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʩʣʫʞʘʱʘʷ 

ʦʩʥʦʚʦʡ ʜʣʷ ʚʩʝʛʦ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ. 

ʄʝʟʦʨʝʛʠʦʥʘʣʴʥʳʝ ʤʦʜʝʣʠ ʦʭʚʘʪʳʚʘʶ ʠʩʩʣʝʜʦʚʘʥʠʶ ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ 

ʚʥʫʪʨʠ ʧʦʷʩʦʚ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦʟʠʮʠʦʥʥʳʝ ʨʷʜʳ ʢʘʪʝʥʘʨʥʳʭ ʩʚʷʟʝʡ ʠ ʧʦʪʦʢʦʚ 

ʚʝʱʝʩʪʚʘ/ʵʥʝʨʛʠʠ ʦʪ ʚʦʜʦʨʘʟʜʝʣʘ ʢ ʧʦʜʥʦʞʠʶ.  ʄʝʪʦʜʦʤ ʘʥʘʣʠʟʘ ʬʘʢʪʦʨʘ ʚʠʜʠʤʦʩʪʠ ʥʝʙʘ 

(Sky View Factor) ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʝʥʘ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʘ ʩʪʝʧʝʥʴ 

ʦʪʢʨʳʪʦʩʪʠ/ʟʘʢʨʳʪʦʩʪʠ ʩʢʣʦʥʦʚ, ʚʳʷʚʣʝʥʘ ʠʭ ʩʚʷʟʴ ʩ ʤʦʨʬʦʤʝʪʨʠʝʡ ʨʝʣʴʝʬʘ.  ʋʩʪʘʥʦʚʣʝʥʘ 

ʩʠʣʴʥʘʷ ʩʚʷʟʴ SVF ʩ ʢʨʫʪʠʟʥʦʡ ʠ ʩʣʘʙʘʷ ī ʩ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʦʡ. 

ʇʦʣʫʯʝʥ ʦʩʥʦʚʥʦʡ ʨʝʟʫʣʴʪʘʪ ʵʪʦʛʦ ʨʘʟʜʝʣʘ  -  ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʚʝʙ-ʢʘʨʪʘ, 

ʦʙʲʝʜʠʥʷʶʱʘʷ ʜʘʥʥʳʝ ʧʦ ʦʪʢʨʳʪʦʩʪʠ ʩʢʣʦʥʦʚ, ʣʘʥʜʰʘʬʪʥʦʤʫ ʫʨʦʚʥʶ, ʢʨʫʪʠʟʥʝ ʠ 

ʵʢʩʧʦʟʠʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʩʘʡʪʝ ʦʪʢʨʳʪʦʛʦ ʜʦʩʪʫʧʘ   (ʩʩʳʣʢʘ ʦʪʢʨʳʪʦʛʦ ʜʦʩʪʫʧʘ  

http://ch808124.tw1.ru). ʈʘʟʨʘʙʦʪʘʥʘ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʚʝʙ-ʢʘʨʪʘ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʃʦʢʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʧʨʠʤʝʨʝ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ʧʨʝʜʛʦʨʴʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ (ʢʦʨʨʝʣʷʮʠʷ, ANOVA, ʤʥʦʞʝʩʪʚʝʥʥʘʷ ʨʝʛʨʝʩʩʠʷ) ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʵʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʘ ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʧʦ ʠʥʜʝʢʩʫ EVI) ʥʘ 

ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʪʦʛʜʘ ʢʘʢ ʚʣʠʷʥʠʝ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ (ʢʨʫʪʠʟʥʘ, ʠʥʜʝʢʩ ʚʣʘʞʥʦʩʪʠ TWI, 

ʬʦʨʤʘ ʨʝʣʴʝʬʘ) ʦʢʘʟʘʣʦʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʳʤ.  ʅʘ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ ʵʢʩʧʦʟʠʮʠʷ 

ʩʢʣʦʥʘ ī ʜʦʤʠʥʠʨʫʶʱʠʡ ʬʘʢʪʦʨ. ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ī 

ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʩʢʣʦʥʘʭ. ɺʣʠʷʥʠʝ ʢʨʫʪʠʟʥʳ, ʚʣʘʞʥʦʩʪʠ (TWI) ʠ ʬʦʨʤʳ ʨʝʣʴʝʬʘ 

ʦʢʘʟʘʣʦʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʳʤ ʚ ʫʩʣʦʚʠʷʭ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ. 

ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʚʝʨʠʬʠʢʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʦʪʨʘʞʘʝʪ 

ʤʥʦʛʦʤʝʨʥʫʶ ʢʣʘʩʪʝʨʠʟʘʮʠʶ (K-means) ʧʦ ʢʦʤʧʣʝʢʩʫ ʬʘʢʪʦʨʦʚ (ʚʳʩʦʪʘ, ʢʨʫʪʠʟʥʘ, TWI, 

http://ch808124.tw1.ru/
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EVI) ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʳʜʝʣʝʥʠʝ ʣʘʥʜʰʘʬʪʥʳʭ ʫʨʦʚʥʝʡ ʠ ʟʦʥʳ. ʂʣʘʩʪʝʨʠʟʘʮʠʷ ʥʘ 2 

ʢʣʘʩʩʘ ʯʸʪʢʦ ʨʘʟʜʝʣʠʣʘ ʥʠʟʢʦʛʦʨʥʳʡ ʠ ʩʨʝʜʥʝʛʦʨʥʳʡ ʣʘʥʜʰʘʬʪʥʳʝ ʫʨʦʚʥʠ, ʧʦʜʪʚʝʨʜʠʚ 

ʵʢʩʧʝʨʪʥʳʝ ʢʘʨʪʳ ɻ.ɽ. ɻʨʠʰʘʥʢʦʚʘ. ʂʣʘʩʪʝʨʠʟʘʮʠʷ ʥʘ 5 ʢʣʘʩʩʦʚ ʚʳʷʚʠʣʘ ʣʘʥʜʰʘʬʪʥʳʝ 

ʟʦʥʳ, ʚ ʦʩʥʦʚʥʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɻ.ɽ. ɻʨʠʰʘʥʢʦʚʘ. ʈʘʩʭʦʞʜʝʥʠʷ ʚ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʦʙʲʷʩʥʷʶʪʩʷ ʩʦʚʨʝʤʝʥʥʦʡ ʦʜʥʦʨʦʜʥʦʩʪʴʶ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʢʦʪʦʨʫʶ 

"ʫʚʠʜʝʣ" ʘʣʛʦʨʠʪʤ. ʇʦʣʫʯʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʛʨʘʥʠʮʳ ʚ ʮʝʣʦʤ ʧʦʜʪʚʝʨʜʠʣʠ ʢʦʨʨʝʢʪʥʦʩʪʴ 

ʵʢʩʧʝʨʪʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʢʘʨʪʳ ɻ.ɽ. ɻʨʠʰʘʥʢʦʚʘ, ʘ ʨʘʩʭʦʞʜʝʥʠʷ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʢʘʢ 

ʦʪʨʘʞʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʜʥʦʨʦʜʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʢʣʘʜʥʳʝ ʘʩʧʝʢʪʳ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʘ ʦʩʥʦʚʝ 

ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ (MODIS) ʨʘʟʨʘʙʦʪʘʥ ʠʥʪʝʛʨʘʣʴʥʳʡ ʠʥʜʝʢʩ 

ʫʷʟʚʠʤʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ ʢ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʥʘʛʨʫʟʢʘʤ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʨʝʜʥʶʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ (EVI), ʩʢʦʨʦʩʪʴ ʚʝʩʝʥʥʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʩʝʟʦʥʥʫʶ ʘʤʧʣʠʪʫʜʫ.  

ʇʨʝʜʣʦʞʝʥʘ ʬʦʨʤʫʣʘ ʨʘʩʯʝʪʘ ʠʥʜʝʢʩʘ ʫʷʟʚʠʤʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ -   

Index ʫʷʟʚʠʤʦʩʪʠ = (1īʩʨʝʜʥʠʡ EVInorm) + (1ïʩʢʦʨʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷnorm) +                                       

ʘʤʧʣʠʪʫʜʘnorm                                                                                                                                                                       

ʉʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʫʷʟʚʠʤʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ ʢ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʥʘʛʨʫʟʢʘʤ, ʠ ʧʨʦʚʝʜʸʥ 

ʘʥʘʣʠʟ ʝʸ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʩʝʪʴʶ ʧʝʰʠʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ. ʅʘʣʦʞʝʥʳ ʢʘʨʪʳ 

ʫʷʟʚʠʤʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ ʥʘ ʩʝʪʴ ʠʟ 114 ʧʝʰʠʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʤʘʨʰʨʫʪʦʚ ʧʨʦʭʦʜʷʪ ʧʦ ʩʣʘʙʦ- ʠ ʫʤʝʨʝʥʥʦ ʫʷʟʚʠʤʳʤ ʣʘʥʜʰʘʬʪʘʤ, ʥʦ 

ʥʝʢʦʪʦʨʳʝ ʟʘʪʨʘʛʠʚʘʶʪ ʚʳʩʦʢʦ ʫʷʟʚʠʤʳʝ ʟʦʥʳ, ʪʨʝʙʫʶʱʠʝ ʢʦʥʪʨʦʣʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʬʘʢʪʦʨʳ, ʣʘʥʜʰʘʬʪʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ,  ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ, ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ (ʎʄʈ, DEM), ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʠʥʜʝʢʩ (EVI), Sky View Factor (SVF), ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ (K-means), ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

(ʢʦʨʨʝʣʷʮʠʷ, ʨʝʛʨʝʩʩʠʷ, ANOVA), ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʠʥʪʝʛʨʘʣʴʥʳʡ ʠʥʜʝʢʩ 

ʫʷʟʚʠʤʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ, ɻʦʨʥʳʡ ʂʨʳʤ. 

 

2. ɿɸʗɺʃɽʅʅʓɽ ʎɽʃʀ ʀ ɿɸɼɸʏʀ ʅɸʋʏʅʆɻʆ ʇʈʆɽʂʊɸ, 

ʇʈɽɼʃɸɻɸɽʄʓɽ ʄɽʊʆɼʓ, ʇʆɼʍʆɼʓ, ʀɼɽʀ, ʈɸɹʆʏʀɽ ɻʀʇʆʊɽɿʓ, 

ʂʆʊʆʈʓɽ ʇʈɽɼʃɸɻɸʃʀʉʔ ɼʃʗ ʈɽʐɽʅʀʗ ɿɸɼɸʏ ʅɸʋʏʅʆɻʆ ʇʈʆɽʂʊɸ 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʟʨʘʙʦʪʢʘ ʮʝʣʦʩʪʥʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʣʘʥʜʰʘʬʪʦʚ ɻʦʨʥʦʛʦ ʂʨʳʤʘ, ʛʜʝ ʨʝʣʴʝʬ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʛʣʘʚʥʳʡ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʡ 

ʬʘʢʪʦʨ ʥʘ ʚʩʝʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʫʨʦʚʥʷʭ   ʥʘ ʦʩʥʦʚʝ ʦʙʲʝʜʠʥʝʥʠʷ ʣʘʥʜʰʘʬʪʥʳʭ 

ʢʦʥʮʝʧʮʠʡ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ɿʘʜʘʯʠ    ʠʩʩʣʝʜʦʚʘʥʠʷ:  

- ʀʟʫʯʠʪʴ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ; 

- ʈʘʩʩʤʦʪʨʝʪʴ ʤʦʜʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ɻʦʨʥʦʛʦ ʂʨʳʤʘ ʥʘ 

ʤʘʢʨʦʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʚʢʣʶʯʘʶʱʫʶ: ʣʘʥʜʰʘʬʪʥʳʝ ʫʨʦʚʥʠ, ʣʘʥʜʰʘʬʪʥʳʝ 

ʟʦʥʳ, ʣʘʥʜʰʘʬʪʥʳʝ ʧʦʷʩʘ;   

- ʈʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ɻʦʨʥʦʛʦ ʂʨʳʤʘ ʥʘ ʤʝʟʦʨʝʛʠʦʥʘʣʴʥʦʤ 
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ʫʨʦʚʥʝ, ʚʢʣʶʯʘʶʱʫʶ: ʧʦʟʠʮʠʦʥʥʳʝ ʨʷʜʳ, ʛʨʫʧʧʳ ʟʘʢʨʳʪʳʭ ʠ ʦʪʢʨʳʪʳʭ ʩʢʣʦʥʦʚ;  

- ʉʤʦʜʝʣʠʨʦʚʘʪʴ ʦʨʛʘʥʠʟʘʮʠʶ ʣʘʥʜʰʘʬʪʦʚ ɻʦʨʥʦʛʦ ʂʨʳʤʘ ʥʘ ʣʦʢʘʣʴʥʳʤ ʫʨʦʚʥʝ - 

ʤʠʢʨʦʟʦʥʳ, ʢʨʫʪʠʟʥʘ, ʵʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʦʚ ʠ ʜʨ. 

- ʉʦʟʜʘʪʴ ʩʠʩʪʝʤʫ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʢʘʨʪ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ɻʀʉ-ʧʨʦʛʨʘʤʤʝ (Qgis 

Desktop 3.40.12) ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ɻʦʨʥʦʛʦ ʂʨʳʤʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʬʘʢʪʦʨʦʚ. 

- ʆʧʨʝʜʝʣʠʪʴ ʧʨʠʢʣʘʜʥʳʝ ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʈʘʟʨʘʙʦʪʘʪʴ ʢʘʨʪʳ ʫʷʟʚʠʤʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ ʢ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʥʘʛʨʫʟʢʘʤ, ʣʝʩʥʳʤ 

ʧʦʞʘʨʘʤ.  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʧʨʦʝʢʪʝ ʟʘʷʚʣʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ, ʩʦʯʝʪʘʶʱʝʡ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʣʘʥʜʰʘʬʪʥʳʝ ʧʦʜʭʦʜʳ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʮʠʬʨʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ʆʩʥʦʚʫ 

ʩʦʩʪʘʚʣʷʝʪ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʡ ʨʝʣʴʝʬ ʢʘʢ ʢʘʨʢʘʩʦʦʙʨʘʟʫʶʱʠʡ ʬʘʢʪʦʨ 

ʣʘʥʜʰʘʬʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʨʘʟʥʳʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ. 

ʂʣʶʯʝʚʳʝ ʤʝʪʦʜʳ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

- ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ (ɼɿɿ) ʠ ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ - 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ (Landsat-8, Terra/Aqua 

MODIS) ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ; ʧʨʠʤʝʥʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʠʥʜʝʢʩʘ EVI, ʚ ʢʘʯʝʩʪʚʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʣʘʥʜʰʘʬʪʦʚ. ɸʢʮʝʥʪ 

ʜʝʣʘʝʪʩʷ ʥʘ EVI ʢʘʢ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʤ ʢ ʚʣʠʷʥʠʶ ʘʪʤʦʩʬʝʨʳ ʠ ʧʦʯʚʝʥʥʦʛʦ 

ʬʦʥʘ; 

- ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ (ɻʀʉ) - ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʚ 

ʩʨʝʜʝ QGIS, ʧʦʩʪʨʦʝʥʠʝ ʠ ʘʥʘʣʠʟ ʧʨʦʠʟʚʦʜʥʳʭ ʢʘʨʪ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ 

ʨʝʣʴʝʬʘ SRTM: ʢʨʫʪʠʟʥʘ, ʵʢʩʧʦʟʠʮʠʷ ʠ ʜʨ.;  

- ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ - ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʠ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (EVI); 

- ʪʨʘʜʠʮʠʦʥʥʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʤʝʪʦʜʳ - ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʤʘʨʰʨʫʪʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ, ʣʘʥʜʰʘʬʪʥʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ, ʦʧʠʩʘʥʠʷ) ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʩʙʦʨʘ ʵʪʘʣʦʥʥʳʭ ʜʘʥʥʳʭ ʠ ʜʝʪʘʣʠʟʘʮʠʠ 

ʤʦʜʝʣʝʡ ʥʘ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ. 

- ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ï ʩʦʟʜʘʥʠʝ ʠ ʘʥʘʣʠʟ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ. 

ʆʩʥʦʚʥʘʷ ʣʦʛʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʜʘʥʥʳʝ ɼɿɿ ʠ ɻʀʉ-ʘʥʘʣʠʟʘ (ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ 

ʨʝʣʴʝʬʘ, ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʠʥʜʝʢʩʳ) ʩʣʫʞʘʪ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʧʦʩʪʨʦʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʦʜʝʣʝʡ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʟʘʪʝʤ 

ʧʨʦʚʝʨʷʶʪʩʷ ʠ ʜʝʪʘʣʠʟʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʘʢʦʡ ʠʥʪʝʛʨʘʪʠʚʥʳʡ 

ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʦʪ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʘʥʘʣʠʟʫ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ɻʦʨʥʦʛʦ ʂʨʳʤʘ. 
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ʇʦʜʭʦʜʳ, ʠʜʝʠ, ʨʘʙʦʯʠʝ ʛʠʧʦʪʝʟʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʣʠʩʴ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ 

  ʇʦʜʭʦʜ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʝʨʘʨʭʠʠ ʠ ʫʨʦʚʥʝʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʀʜʝʷ: ʣʘʥʜʰʘʬʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ɻʦʨʥʦʛʦ ʂʨʳʤʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʘʥʘ ʩ 

ʝʜʠʥʦʡ ʜʝʪʘʣʠʟʘʮʠʝʡ. ɽʸ ʘʥʘʣʠʟ ʪʨʝʙʫʝʪ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʛʜʝ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ 

(ʤʘʢʨʦ-, ʤʝʟʦ-, ʣʦʢʘʣʴʥʦʤ) ʨʝʣʴʝʬ ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʧʦ-ʨʘʟʥʦʤʫ, ʚʳʩʪʫʧʘʷ ʪʦ ʢʘʢ ʬʦʥ 

(ʫʩʣʦʚʠʝ), ʪʦ ʢʘʢ ʘʢʪʠʚʥʳʡ ʧʨʦʮʝʩʩ (ʬʘʢʪʦʨ). 

ʈʘʙʦʯʠʝ ʛʠʧʦʪʝʟʳ: 

- ʥʘ ʤʘʢʨʦʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ (ʚʝʩʴ ɻʦʨʥʳʡ ʂʨʳʤ) ʨʝʣʴʝʬ ʦʧʨʝʜʝʣʷʝʪ 

ʣʘʥʜʰʘʬʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʯʝʨʝʟ ʘʙʩʦʣʶʪʥʫʶ 

ʚʳʩʦʪʫ (ʬʦʨʤʠʨʫʷ ʚʝʨʪʠʢʘʣʴʥʫʶ ʧʦʷʩʥʦʩʪʴ) ʠ ʦʨʠʝʥʪʘʮʠʶ 

ʤʘʢʨʦʩʢʣʦʥʦʚ (ʩʦʟʜʘʚʘʷ ʘʩʠʤʤʝʪʨʠʶ); 

- ʥʘ ʤʝʟʦʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ (ʚ ʧʨʝʜʝʣʘʭ ʧʦʷʩʦʚ) ʚʝʜʫʱʫʶ ʨʦʣʴ 

ʠʛʨʘʶʪ ʧʦʟʠʮʠʦʥʥʳʝ ʢʘʪʝʥʘʨʥʳʝ ʩʚʷʟʠ (ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʱʝʩʪʚʘ/ʵʥʝʨʛʠʠ ʧʦ 

ʩʢʣʦʥʫ) ʠ ʩʪʝʧʝʥʴ ʠʥʩʦʣʷʮʠʠ/ʟʘʢʨʳʪʦʩʪʠ ʩʢʣʦʥʦʚ (SVF), ʯʪʦ ʬʦʨʤʠʨʫʝʪ ʤʦʟʘʠʢʫ 

ʤʝʩʪʥʦʩʪʝʡ; 

- ʥʘ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ (ʫʨʦʯʠʱʘ ʠ ʬʘʮʠʠ) ʢʣʶʯʝʚʳʤʠ 

ʩʪʘʥʦʚʷʪʩʷ ʤʠʢʨʦʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ (ʵʢʩʧʦʟʠʮʠʷ, ʬʦʨʤʘ ʠ 

ʢʨʫʪʠʟʥʘ ʤʠʢʨʦʩʢʣʦʥʘ), ʥʘʧʨʷʤʫʶ ʦʧʨʝʜʝʣʷʶʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.  

 ʇʦʜʭʦʜ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʪʝʨʤʠʥʠʟʤʘ ʢʘʢ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʝʛʦ ʢʘʨʢʘʩʘ. 

ʀʜʝʷ: ʨʝʣʴʝʬ ʷʚʣʷʝʪʩʷ ʧʝʨʚʠʯʥʳʤ ʠ ʥʝʧʨʝʭʦʜʷʱʠʤ ʢʘʨʢʘʩʦʤ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʩʝʭ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʣʘʥʜʰʘʬʪʘ (ʢʣʠʤʘʪʘ, ʚʦʜ, ʧʦʯʚ, 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ) ʯʝʨʝʟ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʘ ʠ ʚʣʘʛʠ. ʆʨʛʘʥʠʟʘʮʠʶ ʣʘʥʜʰʘʬʪʦʚ ʤʦʞʥʦ 

çʜʝʰʠʬʨʠʨʦʚʘʪʴè ʯʝʨʝʟ ʘʥʘʣʠʟ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʈʘʙʦʯʠʝ ʛʠʧʦʪʝʟʳ: 

- ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ (EVI) ʢʘʢ ʠʥʪʝʛʨʘʣʴʥʳʡ ʦʪʢʣʠʢ ʵʢʦʩʠʩʪʝʤʳ ʩʠʣʴʥʦ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʢʦʤʙʠʥʘʮʠʝʡ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʧʝʨʝʤʝʥʥʳʭ (ʚʳʩʦʪʘ, ʢʨʫʪʠʟʥʘ, ʵʢʩʧʦʟʠʮʠʷ, TWI), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

ʦʮʝʥʠʪʴ ʚʢʣʘʜ ʨʝʣʴʝʬʘ; 

- ʘʩʠʤʤʝʪʨʠʷ ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʝʚʝʨʥʦʛʦ ʠ ʶʞʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʦʚ 

ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ ʩʣʝʜʩʪʚʠʝʤ ʠʭ ʦʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʥʦʛʦ ʵʬʬʝʢʪʘ ʠ ʨʘʟʥʠʮʳ 

ʚ ʨʘʜʠʘʮʠʦʥʥʦʤ ʙʘʣʘʥʩʝ, ʯʪʦ ʜʦʣʞʥʦ ʯʸʪʢʦ ʬʠʢʩʠʨʦʚʘʪʴʩʷ ʚ ʟʥʘʯʝʥʠʷʭ EVI ʠ 

SVF. 

ʇʦʜʭʦʜ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ (ʩʠʥʪʝʟ çʢʣʘʩʩʠʢʠè ʠ çʮʠʬʨʳè). 

ʀʜʝʷ: ʪʨʘʜʠʮʠʦʥʥʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʩʭʝʤʳ (ʥʘʧʨʠʤʝʨ, ɻ.ɽ. ɻʨʠʰʘʥʢʦʚʘ) 

ʤʦʛʫʪ ʙʳʪʴ ʚʝʨʠʬʠʮʠʨʦʚʘʥʳ ʠ ʜʦʧʦʣʥʝʥʳ ʤʝʪʦʜʘʤʠ ʦʙʲʝʢʪʠʚʥʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʘ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ. ʉʦʚʨʝʤʝʥʥʳʝ ɻʀʉ- ʠ ɼɿɿ-ʤʝʪʦʜʳ 

ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ, ʘ ʫʩʠʣʠʚʘʶʪ ʢʣʘʩʩʠʯʝʩʢʠʝ ʢʦʥʮʝʧʮʠʠ. 

ʈʘʙʦʯʠʝ ʛʠʧʦʪʝʟʳ: 

- ʨʝʟʫʣʴʪʘʪʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ (K-means) ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʥʘʙʦʨʫ 

ʨʘʩʪʨʦʚ (ʨʝʣʴʝʬ, EVI, TWI) ʙʫʜʫʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʦʚʧʘʜʘʪʴ ʩ ʛʨʘʥʠʮʘʤʠ 

ʣʘʥʜʰʘʬʪʥʳʭ ʫʨʦʚʥʝʡ ʠ ʟʦʥ ʥʘ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʘʨʪʝ, ʧʦʜʪʚʝʨʞʜʘʷ ʝʸ 

ʦʙʲʝʢʪʠʚʥʦʩʪʴ; 
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- ʨʘʩʭʦʞʜʝʥʠʷ ʤʝʞʜʫ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʠ ʵʢʩʧʝʨʪʥʦʡ ʢʘʨʪʦʡ ʫʢʘʞʫʪ ʥʘ 

ʟʦʥʳ, ʛʜʝ ʣʠʙʦ ʧʨʦʠʟʦʰʣʠ ʩʦʚʨʝʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʣʠʙʦ 

ʪʨʝʙʫʶʪ ʫʪʦʯʥʝʥʠʷ ʛʨʘʥʠʮ ʥʘ ʦʩʥʦʚʝ ʦʙʲʝʢʪʠʚʥʳʭ ʜʘʥʥʳʭ; 

- Sky View Factor (SVF) ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʪʦʯʥʳʤ ʠ ʦʙʲʝʢʪʠʚʥʳʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ 

ʘʥʘʣʦʛʦʤ ʢʘʯʝʩʪʚʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ çʦʪʢʨʳʪʳʭ/ʟʘʢʨʳʪʳʭ ʩʢʣʦʥʦʚè. 

ʇʦʜʭʦʜ ʧʨʠʢʣʘʜʥʦʛʦ ʩʠʥʪʝʟʘ: ʦʪ ʤʦʜʝʣʠ ʢ ʦʮʝʥʢʝ ʬʫʥʢʮʠʠ ʠ ʫʷʟʚʠʤʦʩʪʠ. 

ʀʜʝʷ: ʩʦʟʜʘʥʥʳʝ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʠ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʣʘʥʜʰʘʬʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ï ʥʝ 

ʩʘʤʦʮʝʣʴ. ʆʥʠ ʜʦʣʞʥʳ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʦʮʝʥʢʠ ʢʣʶʯʝʚʳʭ ʬʫʥʢʮʠʡ ʠ 

ʫʷʟʚʠʤʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʘʫʯʥʫʶ ʙʘʟʫ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ. 

ʈʘʙʦʯʠʝ ʛʠʧʦʪʝʟʳ: 

- ʫʩʪʦʡʯʠʚʦʩʪʴ/ʫʷʟʚʠʤʦʩʪʴ ʣʘʥʜʰʘʬʪʘ ʢ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ (ʥʘʧʨʠʤʝʨ, ʢ 

ʨʝʢʨʝʘʮʠʠ) ʤʦʞʝʪ ʙʳʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʝʥʘ ʯʝʨʝʟ ʜʠʥʘʤʠʢʫ ʚʝʛʝʪʘʮʠʦʥʥʳʭ 

ʠʥʜʝʢʩʦʚ (ʩʨʝʜʥʷʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʩʢʦʨʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʘʤʧʣʠʪʫʜʘ 

ʢʦʣʝʙʘʥʠʡ); 

- ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʤʠ ʢ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʝ ʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʦʢʘʞʫʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʠʟʥʘʚʘʝʤʳʝ ʩʫʭʠʝ ʶʞʥʳʝ ʩʢʣʦʥʳ, ʥʦ ʠ ʦʧʨʝʜʝʣʸʥʥʳʝ 

ʪʠʧʳ ʤʝʩʪʥʦʩʪʝʡ ʚ ʧʨʝʜʛʦʨʴʷʭ ʩ ʥʠʟʢʦʡ ʙʠʦʤʘʩʩʦʡ ʠ ʤʝʜʣʝʥʥʳʤ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ; 

- ʥʘʣʦʞʝʥʠʝ ʩʝʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʥʘ ʢʘʨʪʫ ʫʷʟʚʠʤʦʩʪʠ 

ʚʳʷʚʠʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʢʦʥʬʣʠʢʪʥʳʝ ʟʦʥʳ, ʪʨʝʙʫʶʱʠʝ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʥʘʛʨʫʟʢʠ 

ʠʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʤʘʨʰʨʫʪʦʚ. 

ʆʙʦʙʱʘʶʱʘʷ ʠʜʝʷ: ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʣʘʥʜʰʘʬʪʦʚ ɻʦʨʥʦʛʦ ʂʨʳʤʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʫʶ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

ʢʘʨʢʘʩʦʤ. ʕʪʘ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʘʜʝʢʚʘʪʥʦ ʨʘʩʰʠʬʨʦʚʘʥʘ ʠ ʩʤʦʜʝʣʠʨʦʚʘʥʘ ʪʦʣʴʢʦ 

ʯʝʨʝʟ ʩʠʥʪʝʟ ʢʣʘʩʩʠʯʝʩʢʠʭ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʥʮʝʧʮʠʡ, ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ (ɻʀʉ, ɼɿɿ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ), 

ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʧʫʪʴ ʢ ʪʦʯʥʦʡ ʦʮʝʥʢʝ ʠʭ ʩʦʩʪʦʷʥʠʷ, ʬʫʥʢʮʠʡ ʠ ʫʷʟʚʠʤʦʩʪʠ, ʠ ʨʝʰʝʥʠʷ ʨʷʜʘ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

 

3. ɺʉɽ ɿɸʇʃɸʅʀʈʆɺɸʅʅʓɽ ʅɸʋʏʅʓɽ ʈɽɿʋʃʔʊɸʊʓ ɼʆʉʊʀɻʅʋʊʓ 

 

4. ʉɺɽɼɽʅʀʗ ʆ ʌɸʂʊʀʏɽʉʂʀ ʇʈʆɼɽʃɸʅʅʆʁ ʈɸɹʆʊɽ, 

ʇʆʃʋʏɽʅʅʓɽ ʈɽɿʋʃʔʊɸʊʓ 

 

  4.1. ʆʧʠʩʘʥʠʝ ʤʝʪʦʜʦʚ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ɺ ʧʨʦʝʢʪʝ ʨʝʘʣʠʟʦʚʘʥʘ ʠʥʪʝʛʨʘʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʤʝʪʦʜʦʚ, ʩʦʯʝʪʘʶʱʘʷ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʣʘʥʜʰʘʬʪʥʳʝ ʧʦʜʭʦʜʳ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʮʠʬʨʦʚʦʛʦ ʘʥʘʣʠʟʘ. ɺʩʝ ʤʝʪʦʜʳ 

ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ ʵʪʘʧʘʤ ʠ ʢʣʶʯʝʚʳʤ ʟʘʜʘʯʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ʄʝʪʦʜʳ ʩʙʦʨʘ ʠ ʧʝʨʚʠʯʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʳʭ 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ɿʝʤʣʠ (ɼɿɿ) - ʧʦʣʫʯʝʥʠʝ ʘʢʪʫʘʣʴʥʦʡ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʥʝʧʨʝʨʳʚʥʦʡ ʠ ʤʥʦʛʦʣʝʪʥʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ. ʀʩʧʦʣʴʟʦʚʘʥʳ ʘʨʭʠʚʳ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ ʩʨʝʜʥʝʛʦ ʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ: 

Landsat 8 (OLI) - ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ (ʨʘʟʨʝʰʝʥʠʝ 30 ʤ), 

ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʠ ʨʘʩʯʝʪʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ EVI; Terra/Aqua MODIS - ʜʣʷ ʘʥʘʣʠʟʘ 

ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʠ ʠ ʧʦʩʪʨʦʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ EVI ʥʘ ʤʘʢʨʦ- ʠ ʤʝʟʦʫʨʦʚʥʝ 

ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʩʲʝʤʢʠ (14 ʜʥʝʡ).  ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʘʷ 

ʠ ʘʪʤʦʩʬʝʨʥʘʷ ʢʦʨʨʝʢʮʠʷ ʩʥʠʤʢʦʚ, ʠʭ ʧʨʠʚʷʟʢʘ ʢ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ (WGS 84 / 

UTM zone 36N). 

ʇʦʣʝʚʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.  ɺʝʨʠʬʠʢʘʮʠʷ ʠ ʫʪʦʯʥʝʥʠʝ ʜʘʥʥʳʭ ɼɿɿ, ʩʙʦʨ 

ʵʪʘʣʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ. ʄʘʨʰʨʫʪʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ: ʚʠʟʫʘʣʴʥʘʷ ʬʠʢʩʘʮʠʷ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʦʯʚ, ʬʦʨʤ ʨʝʣʴʝʬʘ. 

ʃʘʥʜʰʘʬʪʥʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ - ʟʘʢʣʘʜʢʘ ʢʦʤʧʣʝʢʩʥʳʭ ʪʨʘʥʩʝʢʪ ʦʪ ʚʦʜʦʨʘʟʜʝʣʘ ʢ 

ʧʦʜʥʦʞʠʶ ʜʣʷ ʠʟʫʯʝʥʠʷ ʢʘʪʝʥʘʨʥʳʭ ʩʚʷʟʝʡ. ʆʧʠʩʘʥʠʷ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ 

ʧʣʦʱʘʜʦʢ: ʬʠʢʩʘʮʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʬʝʥʦʣʦʛʠʯʝʩʢʦʡ ʬʘʟʳ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʜʣʷ ʢʦʨʨʝʣʷʮʠʠ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ. 

ʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ) 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ.  ʉʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʡ ʦʩʥʦʚʳ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʩʨʝʜʝ QGIS ʧʦʩʪʨʦʝʥʠʝ 

ʧʨʦʠʟʚʦʜʥʳʭ ʢʘʨʪ ʨʝʣʴʝʬʘ ʠʟ SRTM; ʢʘʨʪʘ ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʦʚ (Slope); ʢʘʨʪʘ ʵʢʩʧʦʟʠʮʠʠ 

ʩʢʣʦʥʦʚ (Aspect); ʢʘʨʪʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʚʣʘʞʥʦʩʪʠ (TWI) ï ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ; ʢʘʨʪʘ ʬʘʢʪʦʨʘ ʚʠʜʠʤʦʩʪʠ ʥʝʙʘ (Sky View Factor - SVF) ï 

ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʦʪʢʨʳʪʦʩʪʠ/ʟʘʢʨʳʪʦʩʪʠ ʩʢʣʦʥʦʚ. 

ʄʝʪʦʜ ʟʦʥʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ (Zonal Statistics): ʨʘʩʯʝʪ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʨʘʩʪʨʦʚʳʭ 

ʜʘʥʥʳʭ (EVI, ʢʨʫʪʠʟʥʘ, TWI) ʚʥʫʪʨʠ ʚʝʢʪʦʨʥʳʭ ʢʦʥʪʫʨʦʚ (ʣʘʥʜʰʘʬʪʥʳʭ ʝʜʠʥʠʮ, 

ʧʦʣʠʛʦʥʦʚ ʬʦʨʤ ʨʝʣʴʝʬʘ).  

ɺʝʢʪʦʨʥʳʡ ʘʥʘʣʠʟ - ʥʘʣʦʞʝʥʠʝ ʩʣʦʝʚ (ʥʘʧʨʠʤʝʨ, ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʥʘ ʢʘʨʪʫ 

ʫʷʟʚʠʤʦʩʪʠ), ʙʫʬʝʨʠʟʘʮʠʷ, ʚʳʯʠʩʣʝʥʠʝ ʧʣʦʱʘʜʝʡ. 

ʄʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ɺʳʷʚʣʝʥʠʝ, ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʠ ʧʨʦʚʝʨʢʘ ʟʥʘʯʠʤʦʩʪʠ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʧʘʨʘʤʝʪʨʘʤʠ (ʚ ʪ.ʯ. ʩ ʧʦʤʦʱʴʶ ʇʆ JASP, R): 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ (ʉʧʠʨʤʝʥʘ/ʇʠʨʩʦʥʘ) - ʦʮʝʥʢʘ ʩʠʣʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʣʠʥʝʡʥʦʡ 

ʩʚʷʟʠ ʤʝʞʜʫ ʧʘʨʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʥʘʧʨʠʤʝʨ, EVI ʠ ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʘ). 

ɼʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ (ANOVA) ʩ ʧʦʩʪ-ʭʦʢ ʪʝʩʪʦʤ ʊʴʶʢʠ - ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʩʨʝʜʥʠʭ 

ʟʥʘʯʝʥʠʡ (ʥʘʧʨʠʤʝʨ, EVI) ʤʝʞʜʫ ʪʨʝʤʷ ʠ ʙʦʣʝʝ ʛʨʫʧʧʘʤʠ (ʥʘʧʨʠʤʝʨ, ʩʢʣʦʥʘʤʠ ʨʘʟʥʦʡ 

ʵʢʩʧʦʟʠʮʠʠ) ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ. 

ʄʥʦʞʝʩʪʚʝʥʥʘʷ ʣʠʥʝʡʥʘʷ ʨʝʛʨʝʩʩʠʷ - ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ, ʦʧʠʩʳʚʘʶʱʝʡ 

ʟʘʚʠʩʠʤʦʩʪʴ ʮʝʣʝʚʦʡ ʧʝʨʝʤʝʥʥʦʡ (ʥʘʧʨʠʤʧʝʨ, EVI) ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʧʨʝʜʠʢʪʦʨʦʚ 
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(ʵʢʩʧʦʟʠʮʠʷ, ʢʨʫʪʠʟʥʘ, TWI, ʪʠʧ ʤʝʩʪʥʦʩʪʠ) ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʦʮʝʥʢʠ ʚʢʣʘʜʘ ʢʘʞʜʦʛʦ 

ʬʘʢʪʦʨʘ. 

ʄʝʪʦʜʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʆʙʲʝʢʪʠʚʥʦʝ ʚʳʜʝʣʝʥʠʝ ʪʠʧʦʚ ʣʘʥʜʰʘʬʪʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʘ ʜʘʥʥʳʭ. 

ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ (ʘʣʛʦʨʠʪʤ K-means): ʙʝʩʧʠʢʩʝʣʴʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʧʦ ʥʘʙʦʨʫ ʨʘʩʪʨʦʚʳʭ ʩʣʦʝʚ-ʧʨʝʜʠʢʪʦʨʦʚ (ʚʳʩʦʪʘ, ʢʨʫʪʠʟʥʘ, TWI, EVI) ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʦʜʥʦʨʦʜʥʳʭ ʦʙʣʘʩʪʝʡ. ʇʨʠʤʝʥʷʣʩʷ ʩ ʨʘʟʥʳʤ ʯʠʩʣʦʤ ʢʣʘʩʪʝʨʦʚ (K=2, 5, 13) ʜʣʷ ʘʥʘʣʠʟʘ ʥʘ 

ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʛʝʥʝʨʘʣʠʟʘʮʠʠ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʜʝʢʩʦʚ ʫʷʟʚʠʤʦʩʪʠ: ʈʘʟʨʘʙʦʪʢʘ ʠ ʨʘʩʯʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʥʘ ʦʩʥʦʚʝ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʠ ʚʟʚʝʰʝʥʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ EVI (ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ, ʘʤʧʣʠʪʫʜʘ, ʩʢʦʨʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ). 

ʄʝʪʦʜʳ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ ʩʠʥʪʝʟʘ 

ʉʨʘʚʥʠʪʝʣʴʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜʳ.  ɺʳʷʚʣʝʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʪʨʝʥʜʦʚ.  ʅʘʣʦʞʝʥʠʝ ʠ ʚʠʟʫʘʣʴʥʦʝ ʩʨʘʚʥʝʥʠʝ 

ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ (ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʢʣʘʩʪʝʨʥʳʭ, ʚʝʛʝʪʘʮʠʦʥʥʳʭ, ʣʘʥʜʰʘʬʪʥʳʭ), 

ʘʥʘʣʠʟ ʠʭ ʚʟʘʠʤʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʠ ʨʘʩʭʦʞʜʝʥʠʡ. 

ʉʠʩʪʝʤʥʳʡ ʠ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ.  ʆʙʲʷʩʥʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ 

ʩʪʨʫʢʪʫʨ ʩ ʧʦʟʠʮʠʡ ʚʟʘʠʤʦʩʚʷʟʠ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ.  ʀʥʪʝʨʧʨʝʪʘʮʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʠ ʢʣʘʩʪʝʨʦʚ ʯʝʨʝʟ ʧʨʠʟʤʫ ʠʟʚʝʩʪʥʳʭ ʣʘʥʜʰʘʬʪʦʦʙʨʘʟʫʶʱʠʭ 

ʧʨʦʮʝʩʩʦʚ (ʜʝʥʫʜʘʮʠʷ, ʘʢʢʫʤʫʣʷʮʠʷ, ʠʥʩʦʣʷʮʠʷ, ʙʘʨʴʝʨʥʳʡ ʵʬʬʝʢʪ). ʈʘʩʩʤʦʪʨʝʥʠʝ 

ʣʘʥʜʰʘʬʪʘ ʢʘʢ ʮʝʣʦʩʪʥʦʡ ʩʠʩʪʝʤʳ, ʛʜʝ ʨʝʣʴʝʬ ʦʧʨʝʜʝʣʷʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʘ ʠ 

ʚʣʘʛʠ. 

ʄʝʪʦʜ ʚʝʙ-ʢʘʨʪʦʛʨʘʬʠʠ 

ʈʘʟʨʘʙʦʪʘʥʘ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʧʫʙʣʠʢʘʮʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ.  ʉʦʟʜʘʥʠʝ 

ʥʘ ʦʩʥʦʚʝ ɻʀʉ-ʧʨʦʝʢʪʘ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʣʘʛʠʥʘ QGIS2Web), 

ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʣʦʠ 

ʜʘʥʥʳʭ (SVF, ʣʘʥʜʰʘʬʪʥʳʝ ʫʨʦʚʥʠ, ʵʢʩʧʦʟʠʮʠʶ). 

 

ʆʙʱʘʷ ʣʦʛʠʢʘ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ: 

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ: ʩʙʦʨ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʠ ʎʄʈ - ʧʦʜʛʦʪʦʚʢʘ ʨʘʩʪʨʦʚʳʭ 

ʥʘʙʦʨʦʚ. 

ʕʪʘʧ ʧʦʣʝʚʦʡ ʚʝʨʠʬʠʢʘʮʠʠ: ʩʙʦʨ ʥʘʟʝʤʥʳʭ ʜʘʥʥʳʭ ʥʘ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ 

ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʵʪʘʧ: 

- ʜʝʩʢʨʠʧʪʠʚʥʳʡ ʘʥʘʣʠʟ -ʨʘʩʯʸʪ ʧʨʦʠʟʚʦʜʥʳʭ ʢʘʨʪ ʠ ʠʥʜʝʢʩʦʚ ʚ ɻʀʉ; 

- ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ - ʚr ʷʚʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ; 

- ʢʣʘʩʩʠʬʠʢʘʮʠʷ - ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʚʳʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨ. 
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ʕʪʘʧ ʩʠʥʪʝʟʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ: ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʚʩʝʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʩʪʨʦʝʥʠʝ 

ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʢʣʘʜʥʳʭ ʦʮʝʥʦʢ (ʫʷʟʚʠʤʦʩʪʠ). 

ʕʪʘʧ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʧʨʝʟʝʥʪʘʮʠʠ: ʩʦʟʜʘʥʠʝ ʩʪʘʪʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʡ. 

 

4.2. ʆʉʅʆɺʅʓɽ ʈɽɿʋʃʔʊɸʊʓ, ʇʆʃʋʏɽʅʅʓɽ ɺ ʍʆɼɽ ʇʈʆɺɽɼɽʅʀʗ 

ʀʉʉʃɽɼʆɺɸʅʀʁ 

 

ɿɸɼɸʏɸ 1. ʊɽʆʈɽʊʀʂʆ-ʄɽʊʆɼʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ʆʈɻɸʅʀɿɸʎʀʀ 

ʃɸʅɼʐɸʌʊʆɺ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ɻɽʆʄʆʈʌʆʃʆɻʀʏɽʉʂʀʍ ʋʉʃʆɺʀʁ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʥʮʝʧʮʠʡ ʣʘʥʜʰʘʬʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ɻʦʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʨʠʤʝʨ ʩʣʦʞʥʦ 

ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʛʝʦʩʠʩʪʝʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʚʳʩʦʢʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ ʠ ʜʠʥʘʤʠʯʥʦʩʪʴʶ. ʀʭ ʣʘʥʜʰʘʬʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ï ʨʝʟʫʣʴʪʘʪ 

ʤʥʦʛʦʚʝʢʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʱʥʳʭ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʚʳʩʦʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʜʨ. ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʥʮʝʧʮʠʠ ʣʘʥʜʰʘʬʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʛʦʨʥʳʭ ʩʠʩʪʝʤ ʦʪʦʰʣʠ ʦʪ ʫʧʨʦʱʝʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʛʦʨʘʭ ʢʘʢ ʣʠʰʴ ʦ çʷʨʫʩʘʭè ʠ 

ʧʝʨʝʰʣʠ ʢ ʩʠʩʪʝʤʥʦʤʫ ʚʟʛʣʷʜʫ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʝʤʫ ʛʦʨʳ ʢʘʢ ʤʥʦʛʦʤʝʨʥʳʝ, ʠʝʨʘʨʭʠʯʝʩʢʠʝ 

ʠ ʜʠʥʘʤʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ. 

ʈʝʣʴʝʬ ʚ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʚʳʩʪʫʧʘʝʪ ʥʝ ʧʨʦʩʪʦ ʢʘʢ ʬʦʥ, ʘ ʢʘʢ ʘʢʪʠʚʥʳʡ 

ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʡ ʬʘʢʪʦʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʣʘʥʜʰʘʬʪʦʚ. ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʥʮʝʧʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʨʝʣʴʝʬ ʯʝʨʝʟ 

ʜʠʘʣʝʢʪʠʯʝʩʢʦʝ ʝʜʠʥʩʪʚʦ ʬʘʢʪʦʨʦʚ (ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ) ʠ ʫʩʣʦʚʠʡ (ʩʣʦʞʠʚʰʠʭʩʷ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ). 

 ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʢʦʥʮʝʧʮʠʠ ʣʘʥʜʰʘʬʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʠ ʬʘʢʪʦʨʦʚ ʨʝʣʴʝʬʘ. ɺ ʜʘʥʥʦʡ ʩʣʫʯʘʝ ʧʦʜ ʢʦʥʮʝʧʮʠʷʤʠ 

ʧʦʥʠʤʘʝʤ ʩʠʩʪʝʤʫ ʚʟʛʣʷʜʦʚ, ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʫʶ ʠʜʝʶ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʩʧʦʩʦʙ 

ʧʦʥʠʤʘʥʠʷ, ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʠ ʠʟʫʯʝʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʩʣʦʞʥʦʛʦ ʷʚʣʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʪʝʣʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʦʙʲʝʢʪ ʩʚʦʝʛʦ ʠʟʫʯʝʥʠʷ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʫʶ ʢʦʥʮʝʧʮʠʶ ʠʣʠ ʠʭ ʩʠʩʪʝʤʫ. 

 ʂʦʥʮʝʧʮʠʷ ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʠ (ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ). ʆʪʜʝʣʴʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʘʣʦʞʝʥʳ ɻʝʨʦʜʦʪʦʤ ʠ ɸʣʝʢʩʘʥʜʨʦʤ ʬʦʥ ɻʫʤʙʦʣʴʜʪʦʤ (ʚʚʝʣ ʧʦʥʷʪʠʝ 

«ʦʨʦʛʨʘʬʠʯʝʩʢʠʝ ʬʦʨʤʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠè). ʈʘʟʚʠʪʠʝ  ʢʦʥʮʝʧʮʠʠ   (XIX - ʥʘʯʘʣʦ XX ʚʝʢʘ) 

ʧʨʦʠʟʦʰʣʦ ʙʣʘʛʦʜʘʨʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʇ.ʇ. ʉʝʤʸʥʦʚ-ʊʷʥ-ʐʘʥʩʢʦʛʦ; ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ (ʩʦʟʜʘʣ 

ʫʯʝʥʠʝ ʦ ʰʠʨʦʪʥʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʢʘʢ ʚʩʝʦʙʱʝʤ ʟʘʢʦʥʝ ʧʨʠʨʦʜʳ); ʂʘʨʣʘ 

ʊʨʦʣʣʷ (ʚʚʝʣ ʪʝʨʤʠʥ çʵʢʦʣʦʛʠʷ ʚʳʩʦʢʦʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ», ʟʘʣʦʞʠʣ ʦʩʥʦʚʳ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʩʪʨʘʥ); ɸ.ɻ. ʀʩʘʯʝʥʢʘ (ʨʘʟʨʘʙʦʪʘʣ ʪʠʧʦʣʦʛʠʶ 

ʩʪʨʫʢʪʫʨ ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʠ); ɺ.ɹ. ʉʦʯʘʚʳ  (ʚʳʩʦʪʥʳʝ ʧʦʷʩʘ ʨʘʩʩʤʘʪʨʠʚʘʣ ʢʘʢ 

ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʛʝʦʩʠʩʪʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʧʦʪʦʢʘʤʠ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ);  ʌ.ʅ. ʄʠʣʴʢʦʚʘ 

(ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʳʩʦʪʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʧʦʷʩʥʦʩʪʠ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʝʝ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ 

ʦʙʱʝʛʦ ʟʘʢʦʥʘ ʟʦʥʘʣʴʥʦʩʪʠ); ʂ.ʂ. ʄʘʨʢʦʚ ʨʘʟʚʠʚʘʣ ʫʯʝʥʠʝ ʦ çʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭè 
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(ʛʝʦʤʝʨʘʭ),  ʨʘʩʩʤʘʪʨʠʚʘʷ ʨʝʣʴʝʬ ʢʘʢ ʦʜʥʫ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʣʘʥʝʪʘʨʥʳʭ ʧʨʠʯʠʥ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ, ʚʢʣʶʯʘʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʠ. 

 ɺʳʩʦʪʥʘʷ ʧʦʷʩʥʦʩʪʴ - ʵʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ, ʥʦ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʚʰʘʷ ʢʦʥʮʝʧʮʠʷ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʣʘʩʩʠʯʝʩʢʦʝ ʧʦʥʠʤʘʥʠʝ ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʠ, ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ 

ʩʤʝʥʳ ʧʨʠʨʦʜʥʳʭ ʟʦʥ ʦʪ ʧʦʜʥʦʞʠʷ ʢ ʚʝʨʰʠʥʝ, ʘʥʘʣʦʛʠʯʥʦ ʰʠʨʦʪʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ,  

ʩʤʝʥʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʥʦʚʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʝʝ ʦʨʛʘʥʠʟʘʮʠʠ. ɺʦʟʥʠʢʘʶʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʘʩʠʤʤʝʪʨʠʠ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ, ʙʘʨʴʝʨʥʳʭ ʵʬʬʝʢʪʘʭ, ʧʦʟʠʮʠʦʥʥʳʭ 

ʵʬʬʝʢʪʘʭ, çʣʘʥʜʰʘʬʪʥʦʤ ʣʠʬʪʝè ʠ ʜʨ. 

ɸʩʠʤʤʝʪʨʠʷ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ (ʚʪʦʨʘʷ ʧʦʣʦʚʠʥʘ ʍʍ ʚ.), ʦʪʨʘʞʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʩʧʝʢʪʨʳ ʧʦʷʩʥʦʩʪʠ ʥʘ ʥʘʚʝʪʨʝʥʥʳʭ ʠ ʧʦʜʚʝʪʨʝʥʥʳʭ ʩʢʣʦʥʘʭ, ʘ ʪʘʢʞʝ ʥʘ ʩʢʣʦʥʘʭ ʨʘʟʥʦʡ 

ʵʢʩʧʦʟʠʮʠʠ (ʩʝʚʝʨʥʦʡ, ʶʞʥʦʡ) ʤʦʛʫʪ ʢʘʨʜʠʥʘʣʴʥʦ ʨʘʟʣʠʯʘʪʴʩʷ. ɺ ʩʚʦʠʭ ʨʘʙʦʪʘʭ 

ʧʦ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʶ ʠ ʪʠʧʦʣʦʛʠʠ ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʠ ɸ.ɻ. ʀʩʘʯʝʥʢʦ ʜʘʣ ʥʘʠʙʦʣʝʝ 

ʧʦʣʥʦʝ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʘʩʠʤʤʝʪʨʠʠ. ʆʥ ʚʳʜʝʣʠʣ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ 

ʘʩʠʤʤʝʪʨʠʠ: ʤʘʢʨʦʩʢʣʦʥʦʚʘʷ (ʤʝʞʩʢʣʦʥʦʚʘʷ) ʘʩʠʤʤʝʪʨʠʷ (ʦʙʫʩʣʦʚʣʝʥʘ ʦʨʠʝʥʪʘʮʠʝʡ 

ʩʢʣʦʥʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʦʩʧʦʜʩʪʚʫʶʱʠʤ ʚʣʘʞʥʳʤ ʚʦʟʜʫʰʥʳʤ ʤʘʩʩʘʤ) ʠ 

ʢɻʩʧʦʟʠʮʠʦʥʥʫʶ ʘʩʠʤʤʝʪʨʠʶ - ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʢʣʦʥʘʤʠ ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ 

(ʠʥʩʦʣʷʮʠʦʥʥʘʷ ʘʩʠʤʤʝʪʨʠʷ) ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʭʨʝʙʪʘ ʠʣʠ ʜʦʣʠʥʳ (ʥʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ 

ʛʨʘʥʠʮʳ ʧʦʷʩʦʚ ʩʤʝʱʝʥʳ ʚʚʝʨʭ ʠ ʯʘʩʪʦ ʦʪʣʠʯʘʶʪʩʷ ʢʩʝʨʦʬʠʪʠʟʘʮʠʝʡ). ɺ.ɹ. ʉʦʯʘʚʘ 

ʨʘʩʩʤʘʪʨʠʚʘʣ ʘʩʠʤʤʝʪʨʠʶ ʢʘʢ ʩʠʩʪʝʤʥʦʝ ʩʚʦʡʩʪʚʦ ʛʦʨʥʳʭ ʛʝʦʩʠʩʪʝʤ, ʚʦʟʥʠʢʘʶʱʝʝ ʠʟ-

ʟʘ ʜʠʩʩʠʤʤʝʪʨʠʠ ʚʥʝʰʥʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ (ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ 

ʠ ʮʠʨʢʫʣʷʮʠʠ ʘʪʤʦʩʬʝʨʳ).  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʠʩʭʦʜʠʣʘ ʜʝʪʘʣʠʟʘʮʠʷ ʤʝʭʘʥʠʟʤʦʚ ʘʩʠʤʤʝʪʨʠʠ: ʂ.ɻ. ʈʘʤʘʥ  

ʠʟʫʯʘʣ, ʢʘʢ ʬʦʨʤʘ ʩʢʣʦʥʘ (ʚʳʧʫʢʣʳʡ, ʚʦʛʥʫʪʳʡ, ʧʨʷʤʦʡ) ʠ ʝʛʦ ʵʢʩʧʦʟʠʮʠʷ ʩʦʟʜʘʶʪ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ (çʪʦʧʦʢʣʠʤʘʪʳè), ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʘʩʠʤʤʝʪʨʠʠ.  ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʤʦʨʬʦʣʦʛʠʠ 

ʠʟʫʯʘʝʪʩʷ ʘʩʠʤʤʝʪʨʠʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ: ʥʘ 

ʥʘʚʝʪʨʝʥʥʳʭ ʩʢʣʦʥʘʭ ʠʥʪʝʥʩʠʚʥʝʝ ʧʨʦʪʝʢʘʝʪ ʚʦʜʥʘʷ ʵʨʦʟʠʷ; ʥʘ ʧʦʜʚʝʪʨʝʥʥʳʭ - ʬʠʟʠʯʝʩʢʦʝ 

ʚʳʚʝʪʨʠʚʘʥʠʝ ʠ ʜʝʬʣʷʮʠʷ; ʥʘ ʟʘʪʝʥʝʥʥʳʭ (ʩʝʚʝʨʥʳʭ) ʩʢʣʦʥʘʭ ʙʦʣʴʰʝ ʨʘʟʚʠʪʳ ʧʨʦʮʝʩʩʳ, 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʩʝʚʝʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ; ʥʘ ʩʦʣʥʝʯʥʳʭ (ʶʞʥʳʭ) ʩʢʣʦʥʘʭ 

ʧʨʝʦʙʣʘʜʘʶʪ ʦʩʳʧʥʳʝ ʠ ʦʙʚʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ. 

 ʈʝʛʠʦʥʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʤʝʭʘʥʠʟʤʦʚ ʘʩʠʤʤʝʪʨʠʠ ʩʢʣʦʥʦʚ ʟʘʥʠʤʘʣʠʩʴ: ɼ.ɸ. 

ʊʠʤʦʬʝʝʚ, ɸ.ʄ. ʆʣʝʡʥʠʢ (ʋʨʘʣ); ɺ.ʉ. ʈʝʚʷʢʠʥ, ɸ.ʅ. ʈʫʜʦʡ ʠ ʜʨ. (ɸʣʪʘʡ, ʉʘʷʥʳ); ʅ.ɸ. 

ɻʚʦʟʜʝʮʢʠʡ, ɺ.ʇ. ʏʠʯʘʛʦʚ, ɸ.ɺ. ʐʥʠʪʥʠʢʦʚ, ʃ.ɻ. ʇʦʣʳʥʦʚʘ, ɹ.ɸ. ɺʘʭʨʫʰʝʚ  (ʂʘʚʢʘʟ); 

ɻʦʨʥʳʡ ʂʨʳʤ ʠʟʫʯʘʣʠ ʛʝʦʤʦʨʬʦʣʦʛʠ -  ɹ.ɸ. ɺʘʭʨʫʰʝʚ, ɸ.ɸ. ʇʘʩʳʥʢʦʚ, ʖ.ʗ. ɹʣʘʛʦʜʘʨʦʚ, 

ɺ.ɸ. ʉʫʭʘʥʦʚ ʠ ʣʘʥʜʰʘʬʪʦʚʝʜʳ ï ɻ.ɽ. ɻʨʠʰʘʥʢʦʚ, ʇ.ɼ. ʇʦʜʛʦʨʦʜʝʮʢʠʡ, ɺ.ɻ. ɽʥʘ ʠ ʜʨ.  

ɹʘʨʴʝʨʥʳʡ ʵʬʬʝʢʪ - ɻ ʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʛʦʨʥʳʭ ʩʠʩʪʝʤ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʤʦʱʥʦʛʦ 

ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ, ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʠʪʝʣʷ, ʬʦʨʤʠʨʫʶʱʝʛʦ 

ʢʦʥʪʨʘʩʪʥʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʩʪʨʫʢʪʫʨʳ ʥʘ ʩʚʦʠʭ ʥʘʚʝʪʨʝʥʥʳʭ ʠ ʧʦʜʚʝʪʨʝʥʥʳʭ 

ʤʘʢʨʦʩʢʣʦʥʘʭ. ʕʪʫ ʧʨʦʙʣʝʤʫ ʠʟʫʯʘʣʠ: ɸ.ɻ. ʀʩʘʯʝʥʢʦ. ɺ.ɹ. ʉʦʯʘʚʘ, ʅ.ɸ. ɻʚʦʟʜʝʮʢʠʤ, ɺ.ʇ. 

ʏʠʯʘʛʦʚʳʤ (ɹʦʣʴʱʦʡ ʂʘʚʢʘʟ), ɸ. ʄ. ʆʣʝʡʥʠʢ, ɼ.ɸ. ʊʠʤʦʬʝʝʚ (ʋʨʘʣ), ʘ ɸ.ɺ. ʍʨʦʧʦʚ ʠ ʉ.ɺ. 

ʆʥʫʬʨʝʥʷ ʦʩʫʱʝʩʪʚʣʷʣʠ ɻʀʉ-ʘʥʘʣʠʟ ʙʘʨʴʝʨʥʳʭ ʵʬʬʝʢʪʦʚ.  
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ʂʦʥʮʝʧʮʠʠ ʣʘʥʜʰʘʬʪʥʳʭ ʙʘʨʴʝʨʦʚ ʠ ʵʢʦʪʦʥʦʚ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʢʣʠʤʘʪʘ ʨʘʟʨʘʙʦʪʘʣ ʕ.ɻ. ʂʦʣʦʤʳʮ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʙʘʨʴʝʨʳ 

ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ, ʢʦʪʦʨʳʝ 

ʨʝʛʫʣʠʨʫʶʪ ʧʦʪʦʢʠ ʚʝʱʝʩʪʚʘ, ʵʥʝʨʛʠʠ ʠ ʠʥʬʦʨʤʘʮʠʠ. ʆʥ ʚʳʜʝʣʠʣ ʜʠʩʩʠʧʘʪʠʚʥʳʝ ʙʘʨʴʝʨʳ 

(ʢʦʪʦʨʳʝ ʥʝ ʧʨʦʩʪʦ ʦʪʨʘʞʘʶʪ ʠʣʠ ʦʩʪʘʥʘʚʣʠʚʘʶʪ ʧʦʪʦʢʠ, ʘ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ ʠʭ, ʨʘʩʩʝʠʚʘʷ 

(ʜʠʩʩʠʧʠʨʫʷ) ʵʥʝʨʛʠʶ) ʠ ʙʘʨʴʝʨʥʦ-ʵʢʦʪʦʥʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʣʘʥʜʰʘʬʪʦʚ, ʦʥ ʜʦʢʘʟʘʣ, ʯʪʦ 

ʙʘʨʴʝʨʳ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʵʢʦʪʦʥʳ (ʧʝʨʝʭʦʜʥʳʝ ʟʦʥʳ) ʷʚʣʷʶʪʩʷ ʢʘʨʢʘʩʦʤ, 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʚʩʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʣʘʥʜʰʘʬʪʦʚ. 

  çʃʘʥʜʰʘʬʪʥʳʡ ʣʠʬʪè, ʢʘʢ ʩʦʚʨʝʤʝʥʥʘʷ ʠ ʦʯʝʥʴ ʥʘʛʣʷʜʥʘʷ ʤʝʪʘʬʦʨʘ, ʦʧʠʩʳʚʘʝʪ 

ʧʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʚʳʩʦʪʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʚ ʛʦʨʘʭ ʧʦʷʩʦʚ (ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʚʝʨʭ 

ʧʦ ʩʢʣʦʥʘʤ) ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. 

ɺ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʠ ʨʝʣʴʝʬ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʫʩʣʦʚʠʝ ʧʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʠ: ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪ - ʦʧʨʝʜʝʣʷʶʪ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʛʨʘʜʠʝʥʪ; ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ 

ʙʘʨʴʝʨʦʚ - ʚʣʠʷʶʪ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʘʜʢʦʚ; ʤʝʟʦʬʦʨʤ ʨʝʣʴʝʬʘ - ʩʦʟʜʘʶʪ ʤʦʜʠʬʠʢʘʮʠʠ 

ʚʳʩʦʪʥʳʭ ʧʦʷʩʦʚ.  

ʈʝʣʴʝʬ ʢʘʢ ʬʘʢʪʦʨ ʥʘʮʝʣʠʚʘʝʪ ʥʘ ʠʟʫʯʝʥʠʝ ʤʠʛʨʘʮʠʠ ʛʨʘʥʠʮ ʧʦʷʩʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ; ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʥʚʝʨʩʠʦʥʥʳʭ ʧʦʷʩʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠʥʚʝʨʩʠʡ; ʣʦʢʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʦʷʩʥʦʩʪʠ  ʩʚʷʟʘʥʥʳʭ ʩ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʝʣʴʝʬʘ. 

ʂʦʥʮʝʧʮʠʷ ʙʘʩʩʝʡʥʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʢʘʪʝʥʘʨʥʳʭ (ʧʦʟʠʮʠʦʥʥʳʭ) ʮʝʧʥʳʭ 

ʩʚʷʟʝʡ ʩʤʝʱʘʝʪ ʬʦʢʫʩ ʩ ʚʝʨʪʠʢʘʣʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠ ʩʢʣʦʥʦʚʳʝ ʩʚʷʟʠ. 

ʆʩʥʦʚʦʧʦʣʦʞʥʠʢʠ: ɸ.ɻ. ʀʩʘʯʝʥʢʦ [1], ɺ.ɹ. ʉʦʯʘʚʘ [2],  ɺ.ɻ. ɻʣʫʰʢʦʚ [3] (ʨʘʟʚʠʚʘʣ ʠʜʝʶ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ); ʄ.ʀ. ʃʴʚʦʚʠʯ [4] (ʩʦʟʜʘʪʝʣʴ ʫʯʝʥʠʷ ʦ ʚʦʜʥʦʤ 

ʙʘʣʘʥʩʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ); ʄ.ʉ. ɻʨʠʛʦʨʷʥ ʠ ʥʘʫʯʥʘʷ ʰʢʦʣʘ 

çʂʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚè; ʂ.ʅ. ɼʴʷʢʦʥʦʚ [5] 

(ʨʘʟʚʠʚʘʝʪ ʣʘʥʜʰʘʬʪʥʦ-ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ).  

ɹʘʩʩʝʡʥ ʨʝʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʵʣʝʤʝʥʪʘʨʥʘʷ ʝʜʠʥʠʮʘ ʦʨʛʘʥʠʟʘʮʠʠ ʚʝʱʝʩʪʚʘ ʠ 

ʵʥʝʨʛʠʠ ʚ ʛʦʨʘʭ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ. ɺ ʙʘʩʩʝʡʥʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʘʢʮʝʥʪʠʨʫʝʪʩʷ 

ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʮʝʩʩʳ: ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʚʝʨʜʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʧʨʦʮʝʩʩʳ ʜʝʥʫʜʘʮʠʠ, 

ʦʩʳʧʠ, ʦʧʦʣʟʥʠ, ʩʝʣʠ); ʤʠʛʨʘʮʠʷ ʚʣʘʛʠ (ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʠ ʧʦʜʟʝʤʥʳʡ ʩʪʦʢ, ʧʠʪʘʥʠʝ ʨʝʢ); 

ʢʘʪʝʥʘʨʥʳʝ (ʮʝʧʥʳʝ) ʩʚʷʟʠ (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʣʘʥʜʰʘʬʪʦʚ ʦʪ ʚʦʜʦʨʘʟʜʝʣʘ ʢ 

ʧʦʜʥʦʞʠʶ ʩʢʣʦʥʘ ʠ ʨʫʩʣʫ ʨʝʢʠ). ʀʟʤʝʥʝʥʠʝ ʦʜʥʦʛʦ ʟʚʝʥʘ ʢʘʪʝʥʳ (ʥʘʧʨʠʤʝʨ, ʚʳʨʫʙʢʘ ʣʝʩʘ 

ʥʘ ʩʢʣʦʥʝ) ʥʝʠʟʙʝʞʥʦ ʟʘʪʨʘʛʠʚʘʝʪ ʚʩʝ ʥʠʞʝʣʝʞʘʱʠʝ ʟʚʝʥʴʷ (ʫʩʠʣʝʥʠʝ ʵʨʦʟʠʠ, ʟʘʠʣʝʥʠʝ 

ʨʫʩʣʘ).  

ɹʘʩʩʝʡʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʶ ʩʪʘʣ ʤʠʨʦʚʳʤ ʩʪʘʥʜʘʨʪʦʤ ʚʦ ʤʥʦʛʦʤ 

ʙʣʘʛʦʜʘʨʷ: ɽʚʨʦʧʝʡʩʢʦʡ ʈʘʤʦʯʥʦʡ ɺʦʜʥʦʡ ɼʠʨʝʢʪʠʚʝ (EU Water Framework Directive, 2000 

ʛ.), ʢʦʪʦʨʘʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʟʘʢʨʝʧʠʣʘ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʨʝʯʥʳʤ ʙʘʩʩʝʡʥʦʚʳʤ ʦʢʨʫʛʘʤ; 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ (IAHS) ʠ ʜʨʫʛʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʦʜʚʠʛʘʶʱʠʭ ʧʨʠʥʮʠʧʳ Integrated Water Resources Management (IWRM). 

ʂʦʥʮʝʧʮʠʷ ʙʘʩʩʝʡʥʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʨʝʣʴʝʬ ʢʘʢ ʫʩʣʦʚʠʝ 

ʧʨʠ ʠʟʫʯʝʥʠʠ: ʤʦʨʬʦʣʦʛʠʠ ʚʦʜʦʩʙʦʨʥʳʭ ʙʘʩʩʝʡʥʦʚ - ʦʧʨʝʜʝʣʷʝʪ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ; 

ʫʢʣʦʥʦʚ ʠ ʧʨʦʬʠʣʝʡ ʩʢʣʦʥʦʚ - ʨʝʛʫʣʠʨʫʶʪ ʩʢʦʨʦʩʪʴ ʩʪʦʢʘ ʠ ʤʠʛʨʘʮʠʠ ʚʝʱʝʩʪʚ; 

ʦʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ - ʩʦʟʜʘʝʪ ʩʪʨʫʢʪʫʨʥʳʡ ʢʘʨʢʘʩ ʣʘʥʜʰʘʬʪʦʚ.  
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ʈʝʣʴʝʬ ʢʘʢ ʬʘʢʪʦʨ ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʬʫʥʢʮʠʷʭ: ʜʨʝʥʠʨʫʶʱʝʡ - 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʣʘʛʠ; ʪʨʘʥʩʧʦʨʪʥʦʡ - ʧʝʨʝʥʦʩ ʪʚʝʨʜʦʛʦ ʤʘʪʝʨʠʘʣʘ; ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ - 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ, ʰʣʝʡʬʦʚ ʠ ʜʨ. 

ʂʘʪʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʣʘʥʜʰʘʬʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʧʦʟʠʮʠʦʥʥʦ-

ʜʠʥʘʤʠʯʝʩʢʫʶ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʨʝʣʴʝʬʦʤ, ʠʟʫʯʘʣʠ ɹ. ɹ. ʇʦʣʳʥʦʚ, ʄ.ɸ. ɻʣʘʟʦʚʩʢʘʷ 

(ʨʘʟʨʘʙʦʪʘʣʠ ʫʯʝʥʠʝ ʦ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʣʘʥʜʰʘʬʪʘʭ ʠ ʵʣʶʚʠʘʣʴʥʦ-ʪʨʘʥʟʠʪʥʦ-

ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʨʷʜʘʭ, ʚʳʜʝʣʷʷ ʵʣʶʚʠʘʣʴʥʳʝ, ʪʨʘʥʩʵʣʶʚʠʘʣʴʥʳʝ, ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʠ ʜʨ. 

ʣʘʥʜʰʘʬʪʳ). ɼʘʥʥʳʝ ʠʜʝʠ ʩʪʘʣʠ ʧʨʦʦʙʨʘʟʦʤ ʚʳʜʝʣʝʥʠʷ ʣʘʥʜʰʘʬʪʥʳʭ ʢʘʪʝʥ (ɺ.ɸ. 

ʅʠʢʦʣʘʝʚ) ʠ ʨʘʟʨʘʙʦʪʢʠ ʢʘʨʪ ʧʦʟʠʮʠʦʥʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʣʘʥʜʰʘʬʪʘ (ɻ.ʀ. 

ʐʚʝʙʩ, ʄ.ɼ. ɻʨʦʜʟʠʥʢʠʡ ʠ ʜʨ.). ʇʦʟʠʮʠʦʥʥʦ-ʜʠʥʘʤʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʣʘʥʜʰʘʬʪʘ ï ʵʪʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʚ ʢʦʪʦʨʦʡ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ (ʧʦʟʠʮʠʷ) ʣʘʥʜʰʘʬʪʥʳʭ 

ʢʦʥʪʫʨʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʤ ʦʪ ʚʦʜʦʨʘʟʜʝʣʘ, ʚʥʠʟ ʧʦ ʩʢʣʦʥʫ ʠ ʜʦ ʤʝʩʪʥʦʛʦ 

ʙʘʟʠʩʘ ʵʨʦʟʠʠ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪ ʩʦʩʪʦʷʥʠʝ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʜʠʥʘʤʠʢʫ ʣʘʥʜʰʘʬʪʦʚ ʟʘ 

ʩʯʝʪ ʣʘʪʝʨʘʣʴʥʳʭ (ʙʦʢʦʚʳʭ) ʩʚʷʟʝʡ. 

ʅʝʩʢʦʣʴʢʦ ʨʘʩʰʠʨʝʥʥʫʶ ʪʨʘʢʪʦʚʢʫ ʧʦʟʠʮʠʠ ʣʘʥʜʰʘʬʪʘ ʦʙʦʩʥʦʚʳʚʘʝʪ ɽ.ɸ. 

ʇʦʟʘʯʝʥʶʢ [6]. ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʧʦʟʠʮʠʷ ʣʘʥʜʰʘʬʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʜʠʥʘʤʠʯʝʩʢʘʷ ʢʘʪʝʛʦʨʠʷ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʨʦʣʴ ʧʦʣʦʞʝʥʠʷ ʛʝʦʩʠʩʪʝʤʳ (ʛʝʦʩʠʩʪʝʤ) ʚ 

ʦʙʱʝʣʘʥʜʰʘʬʪʥʳʭ ʧʨʦʮʝʩʩʘʭ ʦʙʤʝʥʘ. ʇʦʟʠʮʠʷ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩʚʦʡʩʪʚʘ ʣʘʥʜʰʘʬʪʘ ʥʝ 

ʪʦʣʴʢʦ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʩʦʧʨʷʞʝʥʥʳʭ ʩʚʷʟʝʡ, ʥʦ ʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʉʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʚʳʰʝʫʧʦʤʷʥʫʪʦʛʦ 

ʘʚʪʦʨʘ, ʧʦʟʠʮʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʧʨʦʩʪʦ ʤʝʩʪʦʤ ʚ ʨʝʣʴʝʬʝ, ʘ ʤʝʩʪʦʤ ʚ ʩʠʩʪʝʤʝ ʚʝʱʝʩʪʚʝʥʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʣʘʥʜʰʘʬʪʘ ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ. ʂʦʥʮʝʧʮʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ 

ʧʦʟʚʦʣʷʝʪ ʦʙʲʷʩʥʠʪʴ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʢʦʤʧʣʝʢʩʦʚ ʯʝʨʝʟ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩ ʜʨʫʛʠʤʠ ʦʙʲʝʢʪʘʤʠ. ʅʘ ʧʨʠʤʝʨʝ ʂʨʳʤʘ ʧʦʢʘʟʘʥʦ, ʢʘʢ ʨʘʟʥʳʝ ʪʠʧʳ 

ʧʦʟʠʮʠʡ ʬʦʨʤʠʨʫʶʪ ʣʘʥʜʰʘʬʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʚʣʠʷʶʪ ʥʘ ʧʨʠʨʦʜʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ 

ʧʨʦʮʝʩʩʳ. 

ʂʦʥʮʝʧʮʠʷ ʤʦʟʘʠʯʥʦ-ʙʣʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʣʠʪʦʛʝʥʥʦʡ ʦʩʥʦʚʳ ʣʘʥʜʰʘʬʪʘ 

ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʨʦʣʠ ʨʝʣʴʝʬʘ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ.  ɻʦʨʥʳʡ ʣʘʥʜʰʘʬʪ ï 

ʵʪʦ ʥʝ ʧʣʘʚʥʳʡ ʢʦʥʪʠʥʫʫʤ, ʘ ʩʣʦʞʥʘʷ ʤʦʟʘʠʢʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʥʘ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʘʭ 

ʠ ʦʧʨʝʜʝʣʝʥʥʘʷ: ʣʠʪʦʣʦʛʠʡ ʛʦʨʥʳʭ ʧʦʨʦʜ; ʤʦʨʬʦʤʝʪʨʠʝʡ ʨʝʣʴʝʬʘ (ʢʨʫʪʠʟʥʘ, ʵʢʩʧʦʟʠʮʠʷ, 

ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ - ʦʧʨʝʜʝʣʷʶʪ ʤʠʢʨʦʢʣʠʤʘʪ, ʠʥʩʦʣʷʮʠʶ, ʩʪʦʢ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʯʚʝʥʥʦ-

ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ); ʵʢʩʧʦʟʠʮʠʝʡ ʩʢʣʦʥʦʚ (ʢʦʥʪʨʘʩʪ ʤʝʞʜʫ ʠʥʩʦʣʠʨʫʝʤʳʤʠ (ʶʞʥʳʤʠ) ʠ 

ʟʘʪʝʥʝʥʥʳʤʠ (ʩʝʚʝʨʥʳʤʠ) ʩʢʣʦʥʘʤʠ ʯʘʩʪʦ ʙʦʣʝʝ ʚʳʨʘʞʝʥ, ʯʝʤ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʚʳʩʦʪʥʳʤʠ 

ʧʦʷʩʘʤʠ). 

ɺ ʨʘʤʢʘʭ ʤʦʟʘʠʯʥʦ-ʙʣʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʥʮʝʧʮʠʠ ʨʝʣʴʝʬ ʢʘʢ ʫʩʣʦʚʠʝ ʚʳʩʪʫʧʘʝʪ 

ʧʨʠ ʠʟʫʯʝʥʠʠ: ʚʳʩʦʪʥʦʡ ʧʦʟʠʮʠʠ - ʦʧʨʝʜʝʣʷʝʪ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʠ ʫʚʣʘʞʥʝʥʠʝ; 

ʢɻʩʧʦʟʠʮʠʠ ʩʢʣʦʥʦʚ - ʩʦʟʜʘʝʪ ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʠʥʩʦʣʷʮʠʠ ʠ ʫʚʣʘʞʥʝʥʠʷ; ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʦʚ - 

ʚʣʠʷʝʪ ʥʘ ʩʪʦʢ, ʵʨʦʟʠʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ; ʬʦʨʤʳ ʤʝʟʦʨʝʣʴʝʬʘ - 

ʚʦʜʦʨʘʟʜʝʣʳ, ʢʘʨʨʳ, ʜʦʣʠʥʳ ʬʦʨʤʠʨʫʶʪ ʣʦʢʘʣʴʥʳʝ ʵʢʦʪʦʧʳ.  ʈʝʣʴʝʬ ʢʘʢ ʬʘʢʪʦʨ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʦʮʝʩʩʦʚ: ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ - ʦʙʚʘʣʳ, ʦʩʳʧʠ, ʣʘʚʠʥʳ; 

ʩʢʣʦʥʦʚʳʭ - ʧʣʦʩʢʦʩʪʥʦʡ ʩʤʳʚ, ʣʠʥʝʡʥʘʷ ʵʨʦʟʠʷ ʠ ʜʨ.  
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ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʣʠʪʦʛʝʥʥʦ-ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʤʦʟʘʠʯʥʦʩʪʠ ʨʝʣʴʝʬ ʢʘʢ ʫʩʣʦʚʠʝ 

ʦʪʨʘʞʘʝʪ: ʣʠʪʦʣʦʛʠʯʝʩʢʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ - ʨʘʟʣʠʯʥʳʝ ʧʦʨʦʜʳ ʬʦʨʤʠʨʫʶʪ ʢʦʥʪʨʘʩʪʥʳʝ 

ʛʝʦʤʳ; ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ - ʙʣʦʢʠ, ʨʘʟʣʦʤʳ -ʦʧʨʝʜʝʣʷʶʪ ʤʘʢʨʦʩʪʨʫʢʪʫʨʫ; 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʨʘʚʥʠʚʘʥʠʷ - ʨʝʣʠʢʪʦʚʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ.  

ʈʝʣʴʝʬ ʢʘʢ ʬʘʢʪʦʨ: ʜʝʥʫʜʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ - ʨʘʟʨʫʰʝʥʠʝ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʛʦʨʥʳʭ ʧʦʨʦʜ; ʩʝʣʝʚʳʝ ʧʨʦʮʝʩʩʳ - ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʣʘʥʜʰʘʬʪʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ; ʢʘʨʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ - ʩʦʟʜʘʥʠʝ ʫʥʠʢʘʣʴʥʳʭ ʛʝʦʩʠʩʪʝʤ.  

ʂʦʥʮʝʧʮʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʫʷʟʚʠʤʦʩʪʠ (ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ) 

ʣʘʥʜʰʘʬʪʦʚ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘʷ ʚ ʩʚʝʪʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʝʩʩʘ ʠ ʠʟʤʝʥʝʥʠʷ 

ʢʣʠʤʘʪʘ.  ɻʦʨʥʳʝ ʛʝʦʩʠʩʪʝʤʳ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ 

ʧʨʦʮʝʩʩʘʤʠ ʜʝʥʫʜʘʮʠʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʆʥʠ ʦʙʣʘʜʘʶʪ: ʫʩʪʦʡʯʠʚʦʩʪʴʶ - ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʩʦʭʨʘʥʷʪʴ ʩʪʨʫʢʪʫʨʫ ʧʨʠ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ; ʫʷʟʚʠʤʦʩʪʴʶ (ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ) - 

ʥʠʟʢʠʤ ʧʦʨʦʛʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘʨʫʰʝʥʠʷʤ (ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʤʦʞʝʪ 

ʚʳʚʝʩʪʠ ʩʠʩʪʝʤʫ ʠʟ ʨʘʚʥʦʚʝʩʠʷ, ʟʘʧʫʩʪʠʚ ʮʝʧʴ ʥʝʦʙʨʘʪʠʤʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʛʘʪʠʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ); ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʝʤʢʦʩʪʴʶ - ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ. 

ʂʦʥʮʝʧʮʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʨʝʣʴʝʬ 

ʢʘʢ ʫʩʣʦʚʠʝ: ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ - ʦʧʨʝʜʝʣʷʝʤʳʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʩʢʣʦʥʦʚ; ʙʫʬʝʨʥʘʷ 

ʝʤʢʦʩʪʴ - ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʛʣʦʱʘʪʴ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ; ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʝ 

ʤʝʭʘʥʠʟʤʳ - ʩʚʷʟʘʥʥʳʝ ʩ ʤʦʨʬʦʣʦʛʠʝʡ ʨʝʣʴʝʬʘ.  

ʈʝʣʴʝʬ ʢʘʢ ʬʘʢʪʦʨ: ʩʢʣʦʥʦʚʘʷ ʜʠʥʘʤʠʢʘ - ʦʧʨʝʜʝʣʷʝʪ ʩʢʦʨʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʛʝʦʩʠʩʪʝʤ; ʢʘʪʝʥʘʨʥʳʝ ʩʚʷʟʠ - ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ; 

ʧʦʨʦʛʦʚʳʝ ʵʬʬʝʢʪʳ - ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʢʨʫʪʠʟʥʳ. 

ʃʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʠʥʪʝʛʨʘʪʠʚʥʘʷ ʢʦʥʮʝʧʮʠʷ, ʩʠʥʪʝʟʠʨʫʶʱʘʷ ʚʩʝ 

ʧʨʝʜʳʜʫʱʠʝ. ɿʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʩʤʦʪʨʝʥʠʠ ʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʢʘʢ ʮʝʣʦʩʪʥʳʭ ʩʠʩʪʝʤ 

çʛʦʨʥʳʝ ʧʦʨʦʜʳ ʠ ʨʝʣʴʝʬ - ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ï ʥʠʞʥʠʝ ʩʣʦʠ ʘʪʤʦʩʬʝʨʳ ʠ 

ʢʣʠʤʘʪ ï ʙʠʦʪʘ - ʯʝʣʦʚʝʢè. 

ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʥʮʝʧʮʠʠ ʣʘʥʜʰʘʬʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʣʴʝʬʘ ʧʝʨʝʭʦʜʦʤ ʦʪ ʩʪʘʪʠʯʥʦʛʦ 

ʦʧʠʩʘʥʠʷ ʢ ʜʠʥʘʤʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ, ʦʪ ʦʜʥʦʤʝʨʥʦʡ (ʚʝʨʪʠʢʘʣʴʥʦʡ) ʤʦʜʝʣʠ ʢ ʪʨʝʭʤʝʨʥʦʡ 

(ʦʙʲʝʤʥʦʡ), ʠ ʦʪ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢ ʠʟʫʯʝʥʠʶ ʠʭ ʪʝʩʥʳʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʷʟʝʡ. 

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʪʠʚʥʳʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ: 

ʢʣʘʩʩʠʯʝʩʢʫʶ ʚʳʩʦʪʥʫʶ ʧʦʷʩʥʦʩʪʴ ʢʘʢ ʤʘʢʨʦ-ʢʘʨʢʘʩ; ʙʘʩʩʝʡʥʦʚʳʡ ʠ ʢʘʪʝʥʘʨʥʳʡ 

ʘʥʘʣʠʟ ʢʘʢ ʤʝʭʘʥʠʟʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ; ʤʦʟʘʠʯʥʦ-ʙʣʦʯʥʫʶ ʤʦʜʝʣʴ ʢʘʢ ʦʩʥʦʚʫ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ; ʦʮʝʥʢʫ ʫʷʟʚʠʤʦʩʪʠ ʠ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ ʜʣʷ ʮʝʣʝʡ 

ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ. ʊʘʢʦʡ ʩʠʥʪʝʟ 

ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʛʣʫʙʦʢʦ ʧʦʥʷʪʴ ʩʪʨʫʢʪʫʨʫ ʠ ʛʝʥʝʟʠʩ ʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʥʦ ʠ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʩʪʨʘʪʝʛʠʠ ʠʭ ʦʭʨʘʥʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʥʮʝʧʮʠʠ ʣʘʥʜʰʘʬʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʣʴʝʬʘ ʠʟʤʝʥʷʶʪʩʷ ʦʪ ʩʪʘʪʠʢʠ ʢ ʜʠʥʘʤʠʢʝ - ʧʝʨʝʭʦʜ ʦʪ 

ʦʧʠʩʘʥʠʷ ʨʝʣʴʝʬʘ ʢʘʢ ʫʩʣʦʚʠʷ ʢ ʘʥʘʣʠʟʫ ʨʝʣʴʝʬʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢʘʢ ʬʘʢʪʦʨʦʚ; ʦʪ ʚʝʨʪʠʢʘʣʠ 

ʢ ʦʙʲʝʤʥʦʩʪʠ - ʫʯʝʪ ʪʨʝʭʤʝʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ; ʦʪ ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʠ ʢ 
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ʩʚʷʟʘʥʥʦʩʪʠ - ʠʟʫʯʝʥʠʝ ʨʝʣʴʝʬʘ ʚ ʩʠʩʪʝʤʝ ʢʘʪʝʥʘʨʥʳʭ ʠ ʙʘʩʩʝʡʥʦʚʳʭ ʩʚʷʟʝʡ; ʦʪ ʦʧʠʩʘʥʠʷ ʢ 

ʧʨʦʛʥʦʟʫ - ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʣʘʥʜʰʘʬʪʦʚ ʥʘ ʦʩʥʦʚʝ ʨʝʣʴʝʬʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʘʥʘʣʠʟ ʣʘʥʜʰʘʬʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʜʭʦʜʘ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʨʝʣʴʝʬ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʘʢ: ʫʩʣʦʚʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʥʦʡ 

ʩʪʨʫʢʪʫʨʳ; ʬʘʢʪʦʨ ʜʠʥʘʤʠʢʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʝʦʩʠʩʪʝʤ; ʨʝʟʫʣʴʪʘʪ ʜʣʠʪʝʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʥʷʪʴ ʩʦʚʨʝʤʝʥʥʫʶ 

ʦʨʛʘʥʠʟʘʮʠʶ ʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʥʦ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʭ ʨʘʟʚʠʪʠʝ ʚ ʫʩʣʦʚʠʷʭ 

ʤʝʥʷʶʱʠʭʩʷ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʫʨʦʚʥʠ ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ɻʦʨʥʦʛʦ ʂʨʳʤʘ 

ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ (ʨʝʣʴʝʬ) ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ. ɺ ɻʦʨʥʦʤ ʂʨʳʤʫ ʨʝʣʴʝʬ ʦʧʨʝʜʝʣʷʝʪ ʚʝʨʪʠʢʘʣʴʥʫʶ 

ʟʦʥʘʣʴʥʦʩʪʴ, ʵʢʩʧʦʟʠʮʠʦʥʥʳʝ ʨʘʟʣʠʯʠʷ ʠ ʜʨ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʫʨʦʚʥʠ 

ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʣʘʥʜʰʘʬʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʚ ʠʝʨʘʨʭʠʠ ʦʪ ʦʙʱʝʛʦ ʢ ʯʘʩʪʥʦʤʫ.  

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʪʨʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʫʨʦʚʥʷ: 

ʤʘʢʨʦʨʝʛʠʦʥʘʣʴʥʳʡ; ʤʝʟʦʨʝʛʠʦʥʘʣʴʥʳʡ; ʣʦʢʘʣʴʥʳʡ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʥʘʣʠʟʘ 

ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʨʠʤʝʨʦʤ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʠ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʥʦ ʠ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʜʝʪʘʣʠʟʘʮʠʠ ʨʘʩʢʨʳʪʴ ʨʦʣʴ ʨʝʣʴʝʬʘ ʢʘʢ ʛʣʘʚʥʦʛʦ 

ʢʘʨʢʘʩʦʦʙʨʘʟʫʶʱʝʛʦ ʬʘʢʪʦʨʘ ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ɻʦʨʥʦʛʦ ʂʨʳʤʘ. 

 ʇʨʠ ʵʪʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʢʘʢ ʩʪʘʪʠʯʝʩʢʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ (ʚʳʩʦʪʘ, ʢʨʫʪʠʟʥʘ, ʵʢʩʧʦʟʠʮʠʷ, ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ ʨʝʣʴʝʬʘ) ʩʦʟʜʘʶʱʫʶ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʢʘʨʢʘʩ ʣʘʥʜʰʘʬʪʘ. ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ (ʜʠʥʘʤʠʯʝʩʢʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ: ʩʢʣʦʥʦʚʳʝ ʧʨʦʮʝʩʩʳ, ʵʨʦʟʠʷ, ʘʢʢʫʤʫʣʷʮʠʷ) ʦʧʨʝʜʝʣʷʶʪ ʤʝʭʘʥʠʟʤʳ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ, ʬʦʨʤʠʨʫʷ ʠ ʧʦʜʜʝʨʞʠʚʘʷ ʵʪʦʪ ʢʘʨʢʘʩ. ʀʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʩʦʟʜʘʝʪ ʪʫ ʩʣʦʞʥʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ, 

ʢʦʪʦʨʫʶ ʤʳ ʥʘʙʣʶʜʘʝʤ. 

ʆʙʦʩʥʦʚʘʥʠʝ ʧʦ ʫʨʦʚʥʷʤ 

ʄʘʢʨʦʨʝʛʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ (ʚʝʩʴ ɻʦʨʥʳʡ ʂʨʳʤ ʠ ʝʛʦ ʩʘʤʘʷ ʦʙʱʘʷ ʩʪʨʫʢʪʫʨʘ - 

ʣʘʥʜʰʘʬʪʥʳʝ ʟʦʥʳ ʠ ʧʦʷʩʘ). ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ ʨʝʣʴʝʬ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʛʣʘʚʥʳʡ ʬʘʢʪʦʨ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʤʘʢʨʦʢʣʠʤʘʪʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʦʪʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ 

(ʧʦʷʩʥʦʩʪʠ). ʈʝʣʴʝʬ ʷʚʣʷʝʪʩʷ ʜʝʣʝʥʠʷ ʚʩʝʛʦ ɻʦʨʥʦʛʦ ʂʨʳʤʘ ʥʘ ʢʨʫʧʥʳʝ ʣʘʥʜʰʘʬʪʥʳʝ 

ʩʪʨʫʢʪʫʨʳ (ʣʘʥʜʰʘʬʪʥʳʝ ʫʨʦʚʥʠ, ʧʦʷʩʘ, ʟʦʥʳ) ʯʝʨʝʟ ʤʝʭʘʥʠʟʤ ʚʳʩʦʪʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠ ʙʘʨʴʝʨʥʦʛʦ ʵʬʬʝʢʪʘ. 

ʄʝʟʦʨʝʛʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ (ʩʪʨʫʢʪʫʨʘ ʟʦʥ ʠ ʧʦʷʩʦʚ, ʚʢʣʶʯʘʷ ʧʦʟʠʮʠʦʥʥʳʝ ʨʷʜʳ, 

ʛʨʫʧʧʳ ʟʘʢʨʳʪʳʭ ʠ ʦʪʢʨʳʪʳʭ ʩʢʣʦʥʦʚ). ʈʝʣʴʝʬ ʦʨʛʘʥʠʟʫʝʪ ʣʘʪʝʨʘʣʴʥʳʝ 

ʩʚʷʟʠ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪ ʨʝʩʫʨʩʳ ʪʝʧʣʘ ʠ ʚʣʘʛʠ ʚʥʫʪʨʠ ʟʦʥ ʠ ʧʦʷʩʦʚ, ʩʦʟʜʘʚʘʷ ʤʦʟʘʠʢʫ 

ʣʘʥʜʰʘʬʪʥʳʭ ʤʝʩʪʥʦʩʪʝʡ ʠ ʫʨʦʯʠʱ ʠ ʬʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʧʦʪʦʢʘʤʠ ʚʝʱʝʩʪʚʘ. ʅʘ ʵʪʦʤ 

ʫʨʦʚʥʝ ʨʝʣʴʝʬ (ʩʢʣʦʥʳ) ʦʨʛʘʥʠʟʫʝʪ ʚʝʱʝʩʪʚʝʥʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʪʦʢʠ ʠ 

ʩʦʟʜʘʝʪ ʧʦʟʠʮʠʦʥʥʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʚʥʫʪʨʠ ʢʘʞʜʦʛʦ ʧʦʷʩʘ. 
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ʃʦʢʘʣʴʥʳʡ ʫʨʦʚʝʥʴ (ʤʠʢʨʦʟʦʥʳ, ʢʨʫʪʠʟʥʘ, ʵʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʦʚ ʠ ʜʨ.) 

ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʩʦʟʜʘʶʪ ʢʦʥʢʨʝʪʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ 

(ʬʘʮʠʠ) ʩ ʫʥʠʢʘʣʴʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ. ʂʨʫʪʠʟʥʘ 

ʩʢʣʦʥʘ: ʦʧʨʝʜʝʣʷʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʢʣʦʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. ʈʝʣʴʝʬ ʩʦʟʜʘʝʪ ʤʦʟʘʠʢʫ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʫʨʦʚʥʝ ʢʦʥʢʨʝʪʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʦʧʨʝʜʝʣʷʷ ʩʦʩʪʘʚ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʩʚʦʡʩʪʚʘ ʧʦʯʚ ʠ ʤʠʢʨʦʢʣʠʤʘʪ, ʪʦ ʝʩʪʴ ʬʦʨʤʠʨʫʝʪ ʵʣʝʤʝʥʪʘʨʥʳʝ ʷʯʝʡʢʠ 

ʣʘʥʜʰʘʬʪʘ - ʬʘʮʠʠ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʪʨʝʭʫʨʦʚʥʝʚʘʷ ʩʭʝʤʘ ʥʝ ʧʨʦʩʪʦ ʜʨʦʙʠʪ ʪʝʨʨʠʪʦʨʠʶ, ʘ 

ʧʦʢʘʟʳʚʘʝʪ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʚʣʦʞʝʥʥʦʩʪʴ ʩʠʩʪʝʤ: ʤʘʢʨʦʫʨʦʚʝʥʴ ʟʘʜʘʝʪ ʦʙʱʠʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʠ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʬʦʥ; ʤʝʟʦʫʨʦʚʝʥʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪ ʨʝʩʫʨʩʳ ʵʪʦʛʦ 

ʬʦʥʘ, ʩʦʟʜʘʚʘʷ ʩʪʨʫʢʪʫʨʥʳʝ ʝʜʠʥʠʮʳ ʣʘʥʜʰʘʬʪʘ; ʣʦʢʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʬʦʨʤʠʨʫʝʪ 

ʦʢʦʥʯʘʪʝʣʴʥʫʶ, ʚ ʪ.ʯ. ʵʣʝʤʝʥʪʘʨʥʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʤʝʩʪʥʦʩʪʴ, ʫʨʦʯʠʱ, ʬʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʬʘʢʪʦʨʳ ʷʚʣʷʶʪʩʷ ʩʢʚʦʟʥʳʤ, 

ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʥʘ ʚʩʝʭ ʪʨʝʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʫʨʦʚʥʷʭ 

ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ɻʦʨʥʦʛʦ ʂʨʳʤʘ, ʦʧʨʝʜʝʣʷʷ ʠʭ ʩʪʨʫʢʪʫʨʫ, ʜʠʥʘʤʠʢʫ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʪ ʤʘʢʨʦʤʘʩʰʪʘʙʘ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʩʪʦʦʙʠʪʘʥʠʷ. 

ɿɸɼɸʏɸ 2. ʄʆɼɽʃʔ ʆʈɻɸʅʀɿɸʎʀʀ ʃɸʅɼʐɸʌʊʆɺ ɻʆʈʅʆɻʆ ʂʈʓʄɸ ʅɸ 

ʄɸʂʈʆʈɽɻʀʆʅɸʃʔʅʆʄ ʋʈʆɺʅɽ 

 

ʄʦʜʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ɻʦʨʥʦʛʦ ʂʨʳʤʘ ʙʘʟʠʨʦʚʘʣʘʩʴ ʥʘ ʨʘʙʦʪʘʭ, 

ʦʪʨʘʞʘʶʱʠʭ ʢʘʢ ʢʦʤʧʦʥʝʥʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʣʘʥʜʰʘʬʪʘ ï ʄʝʨʯʝʥʢʦ ɸ.ʂ. [7], ʄʫʨʘʪʦʚ ʄ.ɺ. 

[8], ɺʘʭʨʫʰʝʚ ɹ.ɸ. [9], ɺʘʭʨʫʰʝʚʘ ʃ.ʇ. [10, 11], ɺʘʞʦʚ ɺ.ʀ. [12], ɼʨʘʛʘʥ ʅ.ɸ. [13], ɺʫʣʴʬ 

ɽ.ɺ. [14], ʃʴʚʦʚʘ ɽ.ɺ. [15], ʠ ʜʨ., ʘ ʢʦʤʧʣʝʢʩʥʫʶ ɻʨʠʰʘʥʦʚ ɻ.ɽ. [16, 17, 18], ɽʥʘ ɺ.ɻ. [19], 

ʇʦʟʘʯʝʥʶʢ ɽ.ɸ. [20, 21], ʇʦʜʛʦʨʦʜʝʮʢʠʡ ʇ.ɼ. [22] ʠ ʜʨ. 

ʄʦʜʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ɻʦʨʥʦʛʦ ʂʨʳʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʝʭʫʨʦʚʥʝʚʫʶ 

ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ: ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʦʚʝʥʴ Ÿ ʟʦʥʘ Ÿ ʧʦʷʩ. ʆʥʘ ʦʪʨʘʞʘʝʪ ʛʣʘʚʥʫʶ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʧʨʠʨʦʜʳ ɻʦʨʥʦʛʦ ʂʨʳʤʘ ð ʚʝʨʪʠʢʘʣʴʥʫʶ ʟʦʥʘʣʴʥʦʩʪʴ (ʧʦʷʩʥʦʩʪʴ), 

ʢʦʪʦʨʘʷ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʝʪʩʷ ʥʘ ʩʝʚʝʨʥʦʤ ʠ ʶʞʥʦʤ ʤʘʢʨʦʩʢʣʦʥʘʭ ʠʟ-ʟʘ ʨʘʟʥʠʮʳ ʚ 

ʫʚʣʘʞʥʝʥʠʠ ʠ ʠʥʩʦʣʷʮʠʠ. 

ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʤʦʜʝʣʠ: 

- ʥʠʟʢʦʛʦʨʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʦʚʝʥʴ (ʧʨʠʤʝʨʥʦ ʜʦ 350-400 ʤ ʥ.ʫ.ʤ.); 

- ʩʨʝʜʥʝʛʦʨʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʦʚʝʥʴ (ʧʨʠʤʝʨʥʦ ʦʪ 400 ʜʦ 1000 ʤ ʥ.ʫ.ʤ.); 

- ʥʠʟʢʦʛʦʨʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʦʚʝʥʴ (ʜʣʷ ʖʞʥʦʛʦ ʙʝʨʝʛʘ ʂʨʳʤʘ, ʦʩʦʙʳʡ ʪʠʧ 

ʥʠʟʢʦʛʦʨʠʡ (0-400 ʤ ʥ.ʫ.ʤ.). 

ʃʘʥʜʰʘʬʪʥʳʝ ʫʨʦʚʥʠ - ʵʪʦ ʧʣʘʥʝʪʘʨʥʳʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʨʦʜʥʳʝ ʧʦ ʭʘʨʘʢʪʝʨʫ ʨʝʣʴʝʬʘ ʠ ʛʨʫʥʪʦʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ, ʥʦ 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʩʚʦʝʦʙʨʘʟʠʝʤ ʧʨʦʷʚʣʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ [23].  ɺ ʦʩʥʦʚʝ ʠʭ 

ʚʳʜʝʣʝʥʠʷ ʣʝʞʠʪ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ. ʃʘʥʜʰʘʬʪʥʳʝ ʟʦʥʳ ï ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʚʥʫʪʨʠ 

ʫʨʦʚʥʝʡ, ʚʳʜʝʣʷʝʤʳʝ ʧʦ ʟʦʥʘʣʴʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʢʣʠʤʘʪʘ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦ 

ʤʘʢʨʦʧʦʟʠʮʠʠ (ʦʨʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ); ʣʘʥʜʰʘʬʪʥʳʝ ʧʦʷʩʘ ï ʚʳʩʦʪʥʦ-ʟʦʥʘʣʴʥʳʝ 
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ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʚʥʫʪʨʠ ʟʦʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʩʦʯʝʪʘʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʘʩʩʦʮʠʘʮʠʡ ʠ ʪʠʧʦʚ ʤʝʩʪʥʦʩʪʠ (ʨʠʩʫʥʦʢ 2.1). 

ʅʠʟʢʦʛʦʨʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʦʚʝʥʴ ʩʝʚʝʨʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ ʂʨʳʤʩʢʠʭ ʛʦʨ 

ʧʨʝʜʩʪʘʚʣʝʥ ʟʦʥʦʡ ʧʨʝʜʛʦʨʥʳʭ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ, ʦʩʪʘʥʮʦʚʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʠ 

ʩʪʨʫʢʪʫʨʥʳʭ ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʨʘʚʥʠʥ ʠ ʢʫʵʩʪʦʚʳʭ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ ʩ ʨʘʟʥʦʪʨʘʚʥʳʤʠ 

ʩʪʝʧʷʤʠ, ʢʫʩʪʘʨʥʠʢʦʚʳʤʠ ʟʘʨʦʩʣʷʤʠ, ʣʝʩʦʩʪʝʧʴʶ ʠ ʥʠʟʢʦʨʦʩʣʳʤʠ ʜʫʙʦʚʳʤʠ ʣʝʩʘʤʠ. 

ʅʠʟʢʦʛʦʨʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʦʚʝʥʴ ï ʵʪʦ ʧʝʨʝʭʦʜʥʘʷ ʟʦʥʘ ʤʝʞʜʫ ʨʘʚʥʠʥʥʳʤʠ 

ʩʪʝʧʷʤʠ ʠ ʛʦʨʥʳʤʠ ʣʝʩʘʤʠ ʂʨʳʤʘ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʳʤ ʩʦʯʝʪʘʥʠʝʤ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ - ʦʪ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʨʘʚʥʠʥ ʜʦ ʢʫʵʩʪʦʚʳʭ ʛʨʷʜ. ʆʪʣʠʯʘʝʪʩʷ 

ʤʦʟʘʠʯʥʦʩʪʴʶ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʛʜʝ ʩʪʝʧʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʩʤʝʥʷʶʪʩʷ ʣʝʩʦʩʪʝʧʥʳʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ʠ ʥʠʟʢʦʨʦʩʣʳʤʠ ʜʫʙʦʚʳʤʠ ʣʝʩʘʤʠ [17], [23]. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ 

ʯʝʨʥʦʟʸʤʘʤʠ ʧʨʝʜʛʦʨʥʳʤʠ, ʢʦʨʠʯʥʝʚʳʤʠ ʠ ʙʫʨʳʤʠ ʛʦʨʥʦ-ʣʝʩʥʳʤʠ ʧʦʯʚʘʤʠ. 

ɻʦʨʥʳʝ ʣʘʥʜʰʘʬʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʴʶ. ʅʠʟʢʦʛʦʨʥʳʡ 

ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʦʚʝʥʴ ʚʢʣʶʯʘʝʪ 3 ʣʘʥʜʰʘʬʪʥʳʭ ʧʦʷʩʘ (ʪʘʙʣʠʮʘ 2.1). ʇʝʨʚʳʡ ʧʦʷʩ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʝʥ 

ʩʪʝʧʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʥʘ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʠ ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʨʘʚʥʠʥʘʭ 
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ʈʠʩʫʥʦʢ 2.1 - ʉʭʝʤʘ ʤʦʜʝʣʠ ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ɻʦʨʥʦʛʦ ʂʨʳʤʘ ʥʘ 

ʤʘʢʨʦʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ.  

 

 

 

 

                                                 ʅʀɿʂʆɻʆʈʅʓʁ ʋʈʆɺɽʅʔ 

                                                    ɿʦʥʘ ʧʨʝʜʛʦʨʥʳʭ ʨʘʚʥʠʥ 

 

 

 

                                          

                                                          ɺʳʩʦʪʥʳʡ ʛʨʘʜʠʝʥʪ   

ʉʈɽɼʅɽɻʆʈʅʓʁ ʋʈʆɺɽʅʔ 

ɿʆʅɸ ʉɽɺɽʈʅʆɻʆ ʄɸʂʈʆʉʂʃʆʅɸ 

 

 

                                                  ɿʆʅɸ ʗʁʃʀʅʉʂʀʍ ʇʃɸʊʆ 

 

 

 ɿʆʅɸ ʖɾʅʆɻʆ ʄɸʂʈʆʉʂʃʆʅɸ 

 

 

 

ɺʳʩʦʪʥʳʡ ʛʨʘʜʠʝʥʪ   

ʅʀɿʂʆɻʆʈʅʓʁ ʋʈʆɺɽʅʔ 

ɿʦʥʘ ʶʞʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ ʛʦʨ 

 

 

 

ʇʆʗʉ ʈʘʟʥʦʪʨʘʚʥʳʭ ʩʪʝʧʝʡ 

ȍȌȧȏШȉʁʒʏʒʓʁʐʆ ʇʆʗʉ ʃʝʩʦʩʪʝʧʠ 

ʇʆʗʉ ɼʫʙʦʚʳʭ ʣʝʩʦʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ 

ʇʆʗʉ ʥʠʟʢʦʛʦʨʥʦ-

ʩʢʣʦʥʦʚʳʡ 

ʇʆʗʉ ʩʨʝʜʥʝʛʦʨʥʦ-

ʩʢʣʦʥʦʚʳʡ 

ʇʆʗʉ ʩʨʝʜʥʝʛʦʨʥʳʡ 

ʙʫʢʦʚʳʡ 

ʇʆʗʉ ʣʝʩʥʳʭ ʠ ʣʫʛʦʚʦ-

ʣʝʩʦʩʪʝʧʥʳʭ ʧʣʘʪʦ 

ʇʆʗʉ ʣʫʛʦʚʳʭ ʠ ʣʫʛʦʚʦ-

ʣʝʩʥʳʭ ʧʣʘʪʦ 

ʇʆʗʉ ʢʦʪʣʦʚʠʥ ʠ 

ʵʨʦʟʠʦʥʥʦʛʦ ʥʠʟʢʦʛʦʨʴʷ 

ʇʆʗʉ ʜʫʙʦʚʳʭ ʠ 

ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ 

ʇʆʗʉ ʙʫʢʦʚʳʭ ʠ 

ʙʫʢʦʚʦ-ʛʨʘʙʦʚʳʭ ʣʝʩʦʚ 

ʇʆʗʉ ʜʫʙʦʚʦ-ʬʠʩʪʘʰʢʦʚʳʭ ʠ 

ʤʦʞʞʝʚʝʣʦʚʦ-ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ 

ʇʆʗʉ ʩʦʩʥʦʚʳʭ, ʜʫʙʦʚʳʭ ʠ 

ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ 
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ʊʘʙʣʠʮʘ 2.1 - ʃʘʥʜʰʘʬʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʥʠʟʢʦʛʦʨʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʫʨʦʚʥʷ (ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ [24, ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ ʘʚʪʦʨʘ]   

 

ʃʘʥʜʰʘʬʪʥʘʷ ʟʦʥʘ ʃʘʥʜʰʘʬʪʥʳʝ ʧʦʷʩʘ ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʷʩʘ 

ɿʦʥʘ ʧʨʝʜʛʦʨʥʳʭ 

ʨʘʚʥʠʥ ʠ ʢʫʵʩʪ 

(ʉʝʚʝʨʥʳʡ ʩʢʣʦʥ) 

ʇʦʷʩ ʙʦʨʦʜʘʯʝʚʦ-

ʨʘʟʥʦʪʨʘʚʥʳʭ ʩʪʝʧʝʡ 

(5 ʚʠʜʦʚ ʤʝʩʪʥʦʩʪʝʡ) 

ɸʢʢʫʤʫʣʷʪʠʚʥʳʝ ʠ ʜʝʥʫʜʘʮʠʦʥʥʳʝ 

ʨʘʚʥʠʥʳ. ʉʫʭʠʝ ʩʪʝʧʠ ʥʘ 

ʚʳʧʦʣʦʞʝʥʥʳʭ ʫʯʘʩʪʢʘʭ.  

ʇʦʷʩ ʣʝʩʦʩʪʝʧʠ 

(11 ʚʠʜʦʚ ʤʝʩʪʥʦʩʪʝʡ) 

ʆʩʪʘʥʮʦʚʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʝ ʠ 

ʢʫʵʩʪʦʚʳʝ ʚʦʟʚʳʰʝʥʥʦʩʪʠ. ʄʦʟʘʠʢʘ 

ʩʪʝʧʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʣʝʩʥʳʭ 

ʤʘʩʩʠʚʦʚ/ʢʫʩʪʘʨʥʠʢʦʚ. 

ʇʦʷʩ ʜʫʙʦʚʳʭ ʣʝʩʦʚ 

ʠ ʢʫʩʪʘʨʥʠʢʦʚ 

(5 ʚʠʜʦʚ ʤʝʩʪʥʦʩʪʝʡ) 

ʅʘʢʣʦʥʥʳʝ ʨʘʚʥʠʥʳ ʠ ʢʫʵʩʪʳ. 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʥʠʟʢʦʨʦʩʣʳʭ ʜʫʙʨʘʚ 

(ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʫʙʘ ʧʫʰʠʩʪʦʛʦ) ʠ 

ʰʠʙʣʷʢʘ. 

ɿʦʥʘ ʶʞʥʦʛʦ 

ʤʘʢʨʦʩʢʣʦʥʘ 

(ʖʞʥʳʡ ʩʢʣʦʥ, 

ʩʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢ

ʘʷ) 

ʅʠʟʢʦʛʦʨʥʳʡ ʧʦʷʩ  

ʜʫʙʦʚʦ-ʬʠʩʪʘʰʢʦʚʳʭ  

ʣʝʩʦʚ ʠ ʰʠʙʣʷʢʘ 

(13 ʚʠʜʦʚ ʤʝʩʪʥʦʩʪʝʡ) 

ʉʘʤʳʡ ʪʝʧʣʳʡ ʠ ʩʫʭʦʡ ʣʝʩʥʦʡ ʧʦʷʩ 

ʂʨʳʤʘ. ʈʘʟʨʝʞʝʥʥʳʝ ʩʚʝʪʣʳʝ ʣʝʩʘ ʩ 

ʚʝʯʥʦʟʝʣʝʥʳʤ ʧʦʜʣʝʩʢʦʤ, ʧʝʨʝʭʦʜ ʢ 

ʰʠʙʣʷʢʦʚʳʤ ʟʘʨʦʩʣʷʤ. 

ʅʠʟʢʦʛʦʨʥʳʡ ʧʦʷʩ  

ʩʦʩʥʦʚʳʭ ʠ ʜʫʙʦʚʳʭ 

ʣʝʩʦʚ 

(9 ʚʠʜʦʚ ʤʝʩʪʥʦʩʪʝʡ) 

ɹʦʣʝʝ ʫʚʣʘʞʥʝʥʥʳʝ ʩʢʣʦʥʳ. ʇʦʷʩ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʤʢʥʫʪʳʭ ʣʝʩʥʳʭ 

ʩʦʦʙʱʝʩʪʚ (ʩʦʩʥʘ ʢʨʳʤʩʢʘʷ, ʜʫʙ 

ʩʢʘʣʴʥʳʡ). 

 

ʇʦʷʩ ʙʦʨʦʜʘʯʝʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʭ ʠ ʘʩʬʦʜʝʣʠʥʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʭ ʩʪʝʧʝʡ ʥʘ 

ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʠ ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʨʘʚʥʠʥʘʭ ʚ ʧʨʝʜʝʣʘʭ ʚʳʩʦʪ 150-300 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ - ʫʤʝʨʝʥʥʦʝ ʫʚʣʘʞʥʝʥʠʝ, ʭʦʨʦʰʘʷ ʜʨʝʥʠʨʦʚʘʥʥʦʩʪʴ, ʧʦʯʚʳ 

ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʙʦʛʘʪʦʨʘʟʥʦʪʨʘʚʥʳʭ ʩʪʝʧʝʡ ʩ 

ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʙʦʨʦʜʘʯʘ (Bothriochloa) ʠ ʘʩʬʦʜʝʣʠʥʳ (Asphodeline). ʆʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤ 

ʚʠʜʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ. ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ - ʩʛʣʘʞʝʥʥʳʝ 

ʨʘʚʥʠʥʳ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ. ɺʢʣʶʯʘʝʪ 5 ʚʠʜʦʚ ʤʝʩʪʥʦʩʪʝʡ. 

ʇʦʷʩ ʣʝʩʦʩʪʝʧʠ ʥʘ ʦʩʪʘʥʮʦʚʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʭ, ʩʪʨʫʢʪʫʨʥʳʭ ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʠ 

ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʨʘʚʥʠʥʘʭ, ʢʫʵʩʪʦʚʳʭ ʚʦʟʚʳʰʝʥʥʦʩʪʷʭ ʧʨʦʩʪʠʨʘʝʪʩʷ ʥʘ ʚʳʩʦʪʘʭ 250-450 ʤ 

ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ: ʧʦʚʳʰʝʥʥʦʝ ʫʚʣʘʞʥʝʥʠʝ, ʤʦʟʘʠʯʥʦʩʪʴ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ 

ʤʦʟʘʠʢʫ ʩʪʝʧʥʳʭ ʠ ʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʏʝʨʝʜʦʚʘʥʠʝ ʦʪʢʨʳʪʳʭ ʩʪʝʧʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʩ 

ʟʘʨʦʩʣʷʤʠ ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʦʪʜʝʣʴʥʳʤʠ ʣʝʩʥʳʤʠ ʤʘʩʩʠʚʘʤʠ. ʍʘʨʘʢʪʝʨʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʣʘʥʜʰʘʬʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʚʢʣʶʯʘʝʪ 11 ʚʠʜʦʚ ʤʝʩʪʥʦʩʪʝʡ. 

ʇʦʷʩ ʜʫʙʦʚʳʭ ʣʝʩʦʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʟʘʨʦʩʣʝʡ ʥʘ ʦʩʪʘʥʮʦʚʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʠ 

ʥʘʢʣʦʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʨʘʚʥʠʥʘʭ ʠ ʢʫʵʩʪʦʚʳʭ ʚʦʟʚʳʰʝʥʥʦʩʪʷʭ 
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(ʚr ʩʦʪʘ: 350-600 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ). ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ: ʜʦʩʪʘʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ, 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʜʝʥʫʜʘʮʠʠ, ʤʘʣʦʤʦʱʥʳʝ ʧʦʯʚʳ. ʇʦʷʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ - ʥʠʟʢʦʨʦʩʣʳʭ ʜʫʙʦʚʳʭ ʣʝʩʦʚ (Quercus pubescens, Q. 

petraea) ʩ ʫʯʘʩʪʠʝʤ ʛʨʘʙʘ, ʷʩʝʥʷ. ʅʘ ʢʨʫʪʳʭ ʩʢʣʦʥʘʭ ʠ ʫʯʘʩʪʢʘʭ ʩ ʤʘʣʦʤʦʱʥʳʤʠ ʧʦʯʚʘʤʠ 

ʨʘʟʚʠʪʳ ʰʠʙʣʷʢʦʚʳʝ ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʬʦʨʤʘʮʠʠ. ɺʢʣʶʯʘʝʪ 5 ʚʠʜʦʚ ʤʝʩʪʥʦʩʪʝʡ.  

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ: ʥʠʟʢʦʛʦʨʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʦʚʝʥʴ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʣʘʥʜʰʘʬʪʥʦʡ ʮʝʥʥʦʩʪʴʶ. ɿʜʝʩʴ ʩʦʭʨʘʥʠʣʠʩʴ ʫʥʠʢʘʣʴʥʳʝ ʣʝʩʦʩʪʝʧʥʳʝ 

ʢʦʤʧʣʝʢʩʳ, ʷʚʣʷʶʱʠʝʩʷ ʨʝʬʫʛʠʫʤʘʤʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʂʫʵʩʪʦʚʳʝ ʣʘʥʜʰʘʬʪʳ 

ʚʳʧʦʣʥʷʶʪ ʚʘʞʥʫʶ ʚʦʜʦʦʭʨʘʥʥʫʶ ʠ ʧʦʯʚʦʟʘʱʠʪʥʫʶ ʬʫʥʢʮʠʶ. ɼʘʥʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ 

ʫʨʦʚʝʥʴ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

ʅʠʟʢʦʛʦʨʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʦʚʝʥʴ ʶʞʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ ʂʨʳʤʩʢʠʭ ʛʦʨ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʫʶ ʧʨʠʨʦʜʥʫʶ ʩʠʩʪʝʤʫ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʧʝʨʝʭʦʜʦʤ ʦʪ 

ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʭ ʢ ʫʤʝʨʝʥʥʳʤ ʣʝʩʥʳʤ ʵʢʦʩʠʩʪʝʤʘʤ. ʆʪʣʠʯʘʝʪʩʷ ʩʣʦʞʥʳʤ ʨʝʣʴʝʬʦʤ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʨʫʪʳʭ ʩʢʣʦʥʦʚ ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ, ʠʥʪʝʥʩʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʜʝʥʫʜʘʮʠʠ 

ʠ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʤʦʟʘʠʯʥʳʡ, ʧʨʝʜʩʪʘʚʣʝʥ 

ʢʦʨʠʯʥʝʚʳʤʠ, ʙʫʨʳʤʠ ʛʦʨʥʦ-ʣʝʩʥʳʤʠ ʠ ʱʝʙʥʠʩʪʳʤʠ ʩʢʝʣʝʪʥʳʤʠ ʧʦʯʚʘʤʠ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʷʛʢʦʡ ʟʠʤʦʡ, ʞʘʨʢʠʤ ʣʝʪʦʤ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ ʜʣʷ ʂʨʳʤʘ 

ʢʦʣʠʯʝʩʪʚʦʤ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ [13], [25].  

ʅʠʟʢʦʛʦʨʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʦʚʝʥʴ ʶʞʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ ʂʨʳʤʩʢʠʭ ʛʦʨ 

ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʥʦʡ ʟʦʥʦʡ ʠ ʜʚʫʤʷ ʧʦʷʩʘʤʠ (ʪʘʙʣʠʮʘ 2.1). 

ɿʦʥʘ ʶʞʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ ʛʦʨ, ʧʦʣʫʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʜʫʙʦʚʳʭ, ʬʠʩʪʘʰʢʦʚʦ-ʜʫʙʦʚʳʭ, 

ʤʦʞʞʝʚʝʣʦʚʦ-ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ ʠ ʰʠʙʣʷʢʦʚʳʭ ʟʘʨʦʩʣʝʡ.  

 ʅʠʟʢʦʛʦʨʥʳʡ ʧʦʷʩ ʜʫʙʦʚʦ-ʬʠʩʪʘʰʢʦʚʳʭ, ʤʦʞʞʝʚʝʣʦʚʦ-ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ ʠ 

ʰʠʙʣʷʢʦʚʳʭ ʟʘʨʦʩʣʝʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ ʚʳʩʦʪ ʦʪ ʫʨʦʚʥʷ ʤʦʨʷ ʜʦ 300-400 ʤ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ: ʚʳʩʦʢʘʷ ʠʥʩʦʣʷʮʠʷ, ʫʤʝʨʝʥʥʦʝ ʫʚʣʘʞʥʝʥʠʝ, 

ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ ʦʧʦʣʟʥʝʚʳʝ, 

ʵʨʦʟʠʦʥʥʳʝ, ʘʙʨʘʟʠʦʥʥʳʝ ʠ ʩʝʡʩʤʠʯʝʩʢʠʝ. ʇʦʷʩ ʦʪʣʠʯʘʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʩʝʨʦʬʠʪʥʳʭ 

ʣʝʩʥʳʭ ʬʦʨʤʘʮʠʡ ʠ ʰʠʙʣʷʢʦʚʳʭ ʟʘʨʦʩʣʝʡ ʩ ʚʳʨʘʞʝʥʥʳʤʠ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʤʠ ʯʝʨʪʘʤʠ. 

ʅʘʠʙʦʣʝʝ ʮʝʥʥʳʝ ï ʤʦʞʞʝʚʝʣʦʚʦ-ʩʦʩʥʦʚʳʝ ʠ ʜʫʙʦʚʦ-ʬʠʩʪʘʰʢʦʚʳʝ ʣʝʩʘ. ʃʘʥʜʰʘʬʪʥʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʳʩʦʢʦʝ ï 13 ʚʠʜʦʚ ʤʝʩʪʥʦʩʪʝʡ. 

ʅʠʟʢʦʛʦʨʥʳʡ ʧʦʷʩ ʩʦʩʥʦʚʳʭ, ʜʫʙʦʚʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʠ 

ʰʠʙʣʷʢʦʚʳʭ ʟʘʨʦʩʣʝʡ (ʚʳʩʦʪʘ: 350-700 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ). ʕʢʦʣʦʛʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ: ʫʤʝʨʝʥʥʦ-ʪʝʧʣʳʡ ʢʣʠʤʘʪ, ʜʦʩʪʘʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ, ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ.  ʇʦʷʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʤʝʟʦʬʠʣʴʥʳʭ ʣʝʩʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʡ ʬʣʦʨʳ. ʆʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʃʘʥʜʰʘʬʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʚʢʣʶʯʘʝʪ 9 ʚʠʜʦʚ ʤʝʩʪʥʦʩʪʝʡ.  

ʉʨʝʜʥʝʛʦʨʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʦʚʝʥʴ ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ (ʪʘʙʣʠʮʘ 2.2). 

ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʥʪʨʘʣʴʥʫʶ ʠ ʥʘʠʙʦʣʝʝ ʚʦʟʚʳʰʝʥʥʫʶ ʯʘʩʪʴ ʂʨʳʤʩʢʠʭ ʛʦʨ. 

ɼʣʷ ʥʝʛʦ ʭʘʨʘʢʪʝʨʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ ʨʝʣʴʝʬʘ, ʚʝʨʪʠʢʘʣʴʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ 

ʢʣʠʤʘʪʘ ʠ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʘ ʪʘʢʞʝ ʩʣʦʞʥʘʷ ʤʦʟʘʠʢʘ ʣʘʥʜʰʘʬʪʦʚ, 



20 
 

ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ 

ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʠ.  

 

ʊʘʙʣʠʮʘ 2.2 -  ʉʨʝʜʥʝʛʦʨʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʦʚʝʥʴ ɻʦʨʥʦʛʦ ʂʨʳʤʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʘʥʥʳʭ [24, ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ ʘʚʪʦʨʘ]   

 

ʃʘʥʜʰʘʬʪʥʘʷ ɿʦʥʘ ʃʘʥʜʰʘʬʪʥʳʝ ʇʦʷʩʘ ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʷʩʘ 

ɿʦʥʘ ʩʝʚʝʨʥʦʛʦ 

ʤʘʢʨʦʩʢʣʦʥʘ 

(ʋʤʝʨʝʥʥʦ-

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ 

ʩʧʝʢʪʨ) 

1.ʇʦʷʩ ʢʦʪʣʦʚʠʥ ʠ 

ʵʨʦʟʠʦʥʥʦʛʦ ʥʠʟʢʦʛʦʨʴʷ 

(10 ʚʠʜʦʚ ʤʝʩʪʥʦʩʪʝʡ) 

ʂʦʪʣʦʚʠʥʦʦʙʨʘʟʥʳʝ ʧʦʥʠʞʝʥʠʷ ʠ 

ʜʦʣʠʥʳ. ʃʘʥʜʰʘʬʪʳ ʣʫʛʦʚ, ʣʝʩʦʚ ʠ 

ʦʧʫʰʝʢ. ɺʣʘʛʦʥʘʢʦʧʣʝʥʠʝ. 

2.ʉʨʝʜʥʝʛʦʨʥʦ-

ʩʢʣʦʥʦʚʳʡ ʧʦʷʩ ʜʫʙʦʚʳʭ 

ʠ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ 

(6 ʚʠʜʦʚ ʤʝʩʪʥʦʩʪʝʡ) 

ʉʢʣʦʥʳ ʩʨʝʜʥʝʡ ʢʨʫʪʠʟʥʳ. 

ɻʦʩʧʦʜʩʪʚʦ ʜʫʙʘ ʩʢʘʣʴʥʦʛʦ, ʛʨʘʙʘ, 

ʧʨʠʤʝʩʴ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ. 

3.ʉʨʝʜʥʝʛʦʨʥʦ-

ʩʢʣʦʥʦʚʳʡ ʧʦʷʩ ʙʫʢʦʚʳʭ 

ʣʝʩʦʚ 

(4 ʚʠʜʘ ʤʝʩʪʥʦʩʪʝʡ) 

ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʣʝʩʥʦʛʦ ʧʦʷʩʘ. 

ʊʝʥʠʩʪʳʝ, ʚʣʘʞʥʳʝ 

ʤʦʥʦʜʦʤʠʥʘʥʪʥʳʝ ʙʫʯʠʥʳ. 

ɿʦʥʘ ʷʡʣʠʥʩʢʠʭ ʧʣʘʪʦ 

(ɺʝʨʰʠʥʥʳʡ ʫʨʦʚʝʥʴ) 

1.ʇʦʷʩ ʣʝʩʥʳʭ ʠ ʣʫʛʦʚʦ-

ʣʝʩʦʩʪʝʧʥʳʭ ʧʣʘʪʦ 

(5 ʚʠʜʦʚ ʤʝʩʪʥʦʩʪʝʡ) 

ʇʝʨʝʭʦʜʥʳʡ ʧʦʷʩ ʦʪ ʣʝʩʘ ʢ ʷʡʣʝ. 

ʂʘʨʩʪʦʚʳʝ ʧʦʣʷ, ʯʝʨʝʜʫʶʱʠʝʩʷ ʩ 

ʣʝʩʥʳʤʠ ʤʘʩʩʠʚʘʤʠ. 

2.ʇʦʷʩ ʣʫʛʦʚʳʭ ʠ ʣʫʛʦʚʦ-

ʣʝʩʥʳʭ ʧʣʘʪʦ 

(4 ʚʠʜʘ ʤʝʩʪʥʦʩʪʝʡ) 

ʉʦʙʩʪʚʝʥʥʦ ʷʡʣʳ. ɻʦʩʧʦʜʩʪʚʦ 

ʦʩʪʝʧʥʝʥʥʳʭ ʣʫʛʦʚ ʠ ʛʦʨʥʳʭ 

ʩʪʝʧʝʡ ʥʘ ʢʘʨʩʪʦʚʳʭ ʧʣʘʪʦ. 

ɿʦʥʘ ʶʞʥʦʛʦ 

ʤʘʢʨʦʩʢʣʦʥʘ 

(ʉʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ 

ʩʧʝʢʪʨ) 

1.ʉʨʝʜʥʝʛʦʨʥʳʡ ʧʦʷʩ 

ʙʫʢʦʚʳʭ ʣʝʩʦʚ 

(4 ʚʠʜʘ ʤʝʩʪʥʦʩʪʝʡ) 

ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʣʝʩʘ ʥʘ ʶʞʥʦʤ 

ʩʢʣʦʥʝ. ɹʦʣʝʝ ʩʫʭʠʝ ʠ 

ʨʘʟʨʝʞʝʥʥʳʝ ʙʫʢʦʚʳʝ ʣʝʩʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʚʝʨʥʳʤ ʩʢʣʦʥʦʤ. 

2.ʉʨʝʜʥʝʛʦʨʥʦ-

ʩʢʣʦʥʦʚʳʡ ʧʦʷʩ 

ʩʦʩʥʦʚʳʭ ʠ ʜʫʙʦʚʳʭ 

ʣʝʩʦʚ 

(7 ʚʠʜʦʚ ʤʝʩʪʥʦʩʪʝʡ) 

ʆʩʥʦʚʥʦʡ ʣʝʩʦʧʦʢʨʦʚʥʳʡ ʧʦʷʩ 

ʖɹʂ. ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʠ 

ʢʨʳʤʩʢʘʷ, ʜʫʙ ʩʢʘʣʴʥʳʡ. 

3.ʅʠʟʢʦʛʦʨʥʦ-ʩʢʣʦʥʦʚʳʡ 

ʧʦʷʩ ʜʫʙʦʚʳʭ ʣʝʩʦʚ 

(6 ʚʠʜʦʚ ʤʝʩʪʥʦʩʪʝʡ) 

ʂʨʫʪʳʝ ʩʢʣʦʥʳ, ʦʙʨʘʱʝʥʥʳʝ ʢ 

ʤʦʨʶ. ʈʘʟʨʝʞʝʥʥʳʝ ʜʫʙʨʘʚʳ ʩ 

ʙʦʛʘʪʳʤ ʧʦʜʣʝʩʢʦʤ. 

 

ʋʨʦʚʝʥʴ ʦʭʚʘʪʳʚʘʝʪ ʪʨʠ ʦʩʥʦʚʥʳʝ ʟʦʥʳ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ 

ʧʦʷʩʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. 

ɿʦʥʘ ʩʝʚʝʨʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ ʛʦʨ, ʙʫʢʦʚʳʭ, ʜʫʙʦʚʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ 

ʣʝʩʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʨʝʜʥʝʢʨʫʪʳʤʠ ʩʢʣʦʥʘʤʠ, ʦʙʨʘʱʝʥʥʳʤʠ ʢ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ 

ʂʨʳʤʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ɿʜʝʩʴ ʬʦʨʤʠʨʫʝʪʩʷ ʙʦʣʝʝ ʧʨʦʭʣʘʜʥʳʡ ʠ ʚʣʘʞʥʳʡ ʢʣʠʤʘʪ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʛʦʨʴʷʤʠ, ʯʪʦ ʩʦʟʜʘʝʪ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʦʱʥʳʭ ʣʝʩʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ. ɺʢʣʶʯʘʝʪ ʪʨʠ ʣʘʥʜʰʘʬʪʥʳʭ ʧʦʷʩʘ. 
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ʇʦʷʩ ʢʦʪʣʦʚʠʥ ʠ ʵʨʦʟʠʦʥʥʦʛʦ ʥʠʟʢʦʛʦʨʴʷ, ʜʫʙʦʚʳʭ, ʩʤʝʰʘʥʥʳʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʠ 

ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ. ʕʪʦ ʥʠʞʥʷʷ ʯʘʩʪʴ ʩʨʝʜʥʝʛʦʨʴʷ (ʦʢʦʣʦ 400-600 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ.). ʈʝʣʴʝʬ 

ʧʨʝʜʩʪʘʚʣʝʥ ʩʦʯʝʪʘʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʨʦʚʥʝʥʥʳʭ ʤʝʞʛʦʨʥʳʭ ʢʦʪʣʦʚʠʥ ʠ ʨʘʩʯʣʝʥʝʥʥʦʛʦ 

ʵʨʦʟʠʦʥʥʦʛʦ ʥʠʟʢʦʛʦʨʴʷ ʩ ʛʫʩʪʦʡ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʡ ʩʝʪʴʶ. ɻʦʩʧʦʜʩʪʚʫʶʪ ʩʚʝʪʣʳʝ ʜʫʙʦʚʳʝ 

ʣʝʩʘ (ʩʢʘʣʴʥʳʡ ʠ ʧʫʰʠʩʪʳʡ ʜʫʙ), ʯʘʩʪʦ ʩ ʫʯʘʩʪʠʝʤ ʛʨʘʙʘ, ʷʩʝʥʷ ʠ ʢʣʝʥʘ. ʅʘ ʭʦʨʦʰʦ 

ʧʨʦʛʨʝʚʘʝʤʳʭ ʩʢʣʦʥʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʦʩʥʦʚʳʝ ʣʝʩʘ (ʩʦʩʥʘ ʢʨʳʤʩʢʘʷ ʠ ʦʙʳʢʥʦʚʝʥʥʘʷ). ɺ 

ʩʦʩʪʘʚʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʰʠʙʣʷʢʦʚʳʝ ʬʦʨʤʘʮʠʠ. ʃʘʥʜʰʘʬʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʳʩʦʢʦʝ (10 

ʚʠʜʦʚ ʤʝʩʪʥʦʩʪʝʡ) ʠ ʦʙʫʩʣʦʚʣʝʥʦ ʩʣʦʞʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʬʦʨʤ ʨʝʣʴʝʬʘ (ʩʢʣʦʥʳ ʨʘʟʣʠʯʥʦʡ 

ʵʢʩʧʦʟʠʮʠʠ ʠ ʢʨʫʪʠʟʥʳ, ʜʥʠʱʘ ʢʦʪʣʦʚʠʥ), ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ (ʙʫʨʦʟʝʤʳ, 

ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʯʚʳ) ʠ ʤʦʟʘʠʯʥʦʩʪʴʶ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

ʇʦʷʩ ʩʨʝʜʥʝʛʦʨʥʦ-ʩʢʣʦʥʦʚʳʡ, ʜʫʙʦʚʳʭ, ʤʦʞʞʝʚʝʣʦʚʦ-ʜʫʙʦʚʳʭ ʠ ʩʤʝʰʘʥʥʳʭ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʧʨʦʩʪʠʨʘʝʪʩʷ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʤʘʢʨʦʩʢʣʦʥʘ (ʧʨʠʤʝʨʥʦ 600-800 

ʤ). 

ʍʘʨʘʢʪʝʨʥʳ ʫʤʝʨʝʥʥʦ ʢʨʫʪʳʝ ʠ ʢʨʫʪʳʝ ʩʢʣʦʥʳ ʩ ʘʢʪʠʚʥʳʤʠ ʩʢʣʦʥʦʚʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ. ʇʨʝʦʙʣʘʜʘʶʪ ʩʤʝʰʘʥʥʳʝ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ ʩ ʛʦʩʧʦʜʩʪʚʦʤ ʜʫʙʘ ʠ ʛʨʘʙʘ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʠʝ ʨʝʣʠʢʪʦʚʦʛʦ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʚ ʧʦʜʣʝʩʢʝ ʠʣʠ 

ʚ ʢʘʯʝʩʪʚʝ ʩʦʜʦʤʠʥʘʥʪʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʩʝʨʦʬʠʪʠʟʘʮʠʶ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʦʚ. 

ʇʦʷʚʣʷʶʪʩʷ ʧʝʨʚʳʝ ʧʨʠʤʝʩʠ ʙʫʢʘ. ʃʘʥʜʰʘʬʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ - ʩʨʝʜʥʝʝ (6 ʚʠʜʦʚ 

ʤʝʩʪʥʦʩʪʝʡ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʵʢʩʧʦʟʠʮʠʝʡ ʩʢʣʦʥʦʚ (ʩʝʚʝʨʥʳʝ ð ʙʦʣʝʝ ʚʣʘʞʥʳʝ, 

ʶʞʥʳʝ ð ʙʦʣʝʝ ʩʫʭʠʝ), ʣʠʪʦʣʦʛʠʝʡ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʠ ʩʚʷʟʘʥʥʳʤʠ ʩ ʥʠʤʠ ʪʠʧʘʤʠ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ʇʦʷʩ ʩʨʝʜʥʝʛʦʨʥʦ-ʩʢʣʦʥʦʚʳʡ, ʙʫʢʦʚʳʭ, ʙʫʢʦʚʦ-ʛʨʘʙʦʚʳʭ, ʩʤʝʰʘʥʥʳʭ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ ʚʳʩʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ: ʚʝʨʭʥʷʷ ʯʘʩʪʴ 

ʩʢʣʦʥʦʚ ʩʝʚʝʨʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ (ʦʢʦʣʦ 800-1000 ʤ). ʂʨʫʪʳʝ ʩʢʣʦʥʳ, ʯʘʩʪʦ ʧʝʨʝʭʦʜʷʱʠʝ ʚ 

ʦʙʨʳʚʠʩʪʳʝ ʫʩʪʫʧʳ ʧʦʜ ʷʡʣʘʤʠ.  

ɹʫʢ ʚʦʩʪʦʯʥʳʡ ʩʪʘʥʦʚʠʪʩʷ ʜʦʤʠʥʠʨʫʶʱʝʡ ʧʦʨʦʜʦʡ, ʬʦʨʤʠʨʫʷ ʪʝʥʠʩʪʳʝ 

ʚʳʩʦʢʦʩʪʚʦʣʴʥʳʝ ʣʝʩʘ. ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʙʫʢʦʚʦ-ʛʨʘʙʦʚʳʝ ʘʩʩʦʮʠʘʮʠʠ. ʕʪʦ 

ʥʘʠʙʦʣʝʝ ʚʣʘʞʥʳʡ ʧʦʷʩ ʟʦʥʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʤʦʱʥʦʡ ʣʝʩʥʦʡ ʧʦʜʩʪʠʣʢʠ ʠ 

ʙʦʛʘʪʦʛʦ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ. ʃʘʥʜʰʘʬʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʝ (4 ʚʠʜʘ 

ʤʝʩʪʥʦʩʪʝʡ). ʃʘʥʜʰʘʬʪʳ ʙʦʣʝʝ ʦʜʥʦʨʦʜʥʳ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʙʫʢʦʚʳʭ ʣʝʩʦʚ. ʈʘʟʣʠʯʠʷ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ (ʛʨʝʙʥʠ, ʢʨʫʪʳʝ ʩʢʣʦʥʳ, ʣʦʞʙʠʥʳ).  

ɿʦʥʘ ʷʡʣʠʥʩʢʠʭ ʧʣʘʪʦ, ʛʦʨʥʳʭ ʣʫʛʦʚ ʠ ʛʦʨʥʦʡ ʣʝʩʦʩʪʝʧʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʫʥʠʢʘʣʴʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʦʚʝʥʴ ʚʝʨʰʠʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ɻʣʘʚʥʦʡ ʛʨʷʜʳ ʂʨʳʤʩʢʠʭ ʛʦʨ 

(ʷʡʣʳ). ɼʣʷ ʥʝʝ ʭʘʨʘʢʪʝʨʥʳ ʢʘʨʩʪʦʚʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ, ʭʦʣʦʜʥʳʡ ʚʣʘʞʥʳʡ ʢʣʠʤʘʪ ʠ 

ʛʦʩʧʦʜʩʪʚʦ ʣʫʛʦʚʦʡ ʠ ʣʝʩʦʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɿʦʥʘ ʩʦʩʪʦʠʪ ʠʟ 2-ʭ ʣʘʥʜʰʘʬʪʥʳʭ 

ʧʦʷʩʦʚ.  

ʇʦʷʩ ʣʝʩʥʳʭ ʠ ʣʫʛʦʚʦ-ʣʝʩʦʩʪʝʧʥʳʭ ʧʣʘʪʦ ʠʤʝʝʪ ʚʳʩʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʥʠʞʥʠʭ 

ʫʩʪʫʧʦʚ ʷʡʣʠʥʩʢʠʭ ʧʣʘʪʦ ʦʢʦʣʦ 1000-1200 ʤ ʥ.ʫ.ʤ. ʈʝʣʴʝʬ ʧʨʝʜʩʪʘʚʣʝʥ ʚʦʣʥʠʩʪʳʤʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʪʦ ʩ ʢʘʨʩʪʦʚʳʤʠ ʚʦʨʦʥʢʘʤʠ, ʢʦʪʣʦʚʠʥʘʤʠ ʠ ʦʩʪʘʥʮʘʤʠ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ - 

ʩʦʯʝʪʘʥʠʝ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʠ ʣʫʛʦʚʳʭ ʩʪʝʧʝʡ. ʃʝʩʘ (ʙʫʢ, ʛʨʘʙ, ʨʝʞʝ ʩʦʩʥʘ) ʟʘʥʠʤʘʶʪ 

ʧʦʥʠʞʝʥʠʷ, ʢʘʨʩʪʦʚʳʝ ʚʦʨʦʥʢʠ ʠ ʙʦʣʝʝ ʫʚʣʘʞʥʝʥʥʳʝ ʫʯʘʩʪʢʠ, ʘ ʦʪʢʨʳʪʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʧʦʢʨʳʪʳ ʙʦʛʘʪʦʨʘʟʥʦʪʨʘʚʥʳʤʠ ʣʫʛʦʚʳʤʠ ʩʪʝʧʷʤʠ. ʕʪʦ ʧʦʷʩ ʛʦʨʥʦʡ ʣʝʩʦʩʪʝʧʠ. 

ʃʘʥʜʰʘʬʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʳʩʦʢʦʝ (5 ʚʠʜʦʚ ʤʝʩʪʥʦʩʪʝʡ), ʦʙʫʩʣʦʚʣʝʥʦ 

ʯʝʨʝʜʦʚʘʥʠʝʤ ʣʝʩʥʳʭ ʠ ʣʫʛʦʚʳʭ ʫʯʘʩʪʢʦʚ, ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʢʘʨʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʢʦʥʪʨʘʩʪʘʤʠ. 
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ʇʦʷʩ ʣʫʛʦʚʳʭ ʠ ʣʫʛʦʚʦ-ʣʝʩʥʳʭ ʧʣʘʪʦ ʩ ʚʳʩʦʪʥʳʤʠ ʜʠʘʧʘʟʦʥʘʤʠ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʠ ʷʡʣ ʩʚʳʰʝ 1200 ʤ ʥ.ʫ.ʤ. ʈʝʣʴʝʬ ï ʩʪʨʫʢʪʫʨʥʦʝ, ʩʠʣʴʥʦ ʟʘʢʘʨʩʪʦʚʘʥʥʳʝ 

ʧʣʘʪʦ. ɻʦʩʧʦʜʩʪʚʫʝʪ ʛʦʨʥʦ-ʣʫʛʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. ʃʫʛʘ (ʦʩʪʝʧʥʝʥʥʳʝ, ʨʘʟʥʦʪʨʘʚʥʦ-

ʟʣʘʢʦʚʳʝ) ʟʘʥʠʤʘʶʪ ʦʙʰʠʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʃʝʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩʦʭʨʘʥʷʝʪʩʷ ʣʠʰʴ 

ʬʨʘʛʤʝʥʪʘʨʥʦ ʚ ʥʘʠʙʦʣʝʝ ʟʘʱʠʱʝʥʥʳʭ ʤʝʩʪʘʭ, ʦʙʨʘʟʫʷ ʨʝʜʢʠʝ ʥʠʟʢʦʨʦʩʣʳʝ ʛʨʫʧʧʠʨʦʚʢʠ 

(ʙʫʢ, ʛʨʘʙ, ʩʦʩʥʘ). ʃʘʥʜʰʘʬʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʨʝʜʥʝʝ (4 ʚʠʜʦʚ ʤʝʩʪʥʦʩʪʝʡ). ʈʘʟʣʠʯʠʷ 

ʩʚʷʟʘʥʳ ʩ ʪʠʧʘʤʠ ʣʫʛʦʚʳʭ ʩʦʦʙʱʝʩʪʚ, ʛʣʫʙʠʥʦʡ ʟʘʣʝʛʘʥʠʷ ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ ʠ ʩʪʝʧʝʥʴʶ 

ʦʙʣʝʩʝʥʥʦʩʪʠ. 

ɿʦʥʘ ʶʞʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ ʛʦʨ, ʜʫʙʦʚʳʭ, ʩʦʩʥʦʚʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ 

ʣʝʩʦʚ. ʖʞʥʳʡ ʤʘʢʨʦʩʢʣʦʥ ʢʨʫʪʦ ʦʙʨʳʚʘʝʪʩʷ ʢ ʏʝʨʥʦʤʫ ʤʦʨʶ, ʯʪʦ ʩʦʟʜʘʝʪ ʫʥʠʢʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ: ʙʦʣʝʝ ʪʝʧʣʳʡ ʠ ʩʫʭʦʡ ʢʣʠʤʘʪ, ʠʥʪʝʥʩʠʚʥʫʶ ʠʥʩʦʣʷʮʠʶ ʠ ʚʣʠʷʥʠʝ ʤʦʨʩʢʠʭ 

ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩʦʚʝʨʰʝʥʥʦ ʠʥʫʶ ʩʪʨʫʢʪʫʨʫ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʚʝʨʥʳʤ ʩʢʣʦʥʦʤ. 

ʇʦʷʩ ʥʠʟʢʦʛʦʨʥʦ-ʩʢʣʦʥʦʚʳʡ ʜʫʙʦʚʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʩ 

ʚʳʩʦʪʥʳʤʠ ʜʠʘʧʘʟʦʥʘʤʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʶʞʥʦʛʦ ʩʢʣʦʥʘ ʦʢʦʣʦ ʧʨʠʤʝʨʥʦ 300-500 ʤ ʥ.ʫ.ʤ. 

ʈʝʣʴʝʬ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʯʝʥʴ ʢʨʫʪʳʤʠ, ʯʘʩʪʦ ʦʙʨʳʚʠʩʪʳʤʠ 

ʩʢʣʦʥʘʤʠ. ʇʨʝʦʙʣʘʜʘʶʪ ʧʫʰʠʩʪʦʜʫʙʦʚʳʝ ʠ ʩʢʘʣʴʥʦʜʫʙʦʚʳʝ ʣʝʩʘ ʩ ʫʯʘʩʪʠʝʤ ʬʠʩʪʘʰʢʠ, 

ʢʠʟʠʣʘ, ʛʨʘʙʠʥʥʠʢʘ. ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʰʠʙʣʷʢʠ. ʉʦʩʥʦʚʳʝ ʣʝʩʘ (ʩʦʩʥʘ ʢʨʳʤʩʢʘʷ) 

ʟʘʥʠʤʘʶʪ ʢʨʫʪʳʝ ʩʢʣʦʥʳ ʠ ʦʙʨʳʚʳ. ʃʘʥʜʰʘʬʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʳʩʦʢʦʝ (6 ʚʠʜʦʚ 

ʤʝʩʪʥʦʩʪʝʡ). ʆʧʨʝʜʝʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʢʨʫʪʠʟʥʦʡ ʠ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴʶ ʨʝʣʴʝʬʘ, 

ʢʦʥʪʨʘʩʪʥʦʡ ʵʢʩʧʦʟʠʮʠʝʡ, ʯʪʦ ʩʦʟʜʘʝʪ ʧʝʩʪʨʫʶ ʤʦʟʘʠʢʫ ʢʩʝʨʦʬʠʪʥʳʭ ʠ ʤʝʟʦʬʠʪʥʳʭ 

ʩʦʦʙʱʝʩʪʚ. 

ʇʦʷʩ ʩʨʝʜʥʝʛʦʨʥʦ-ʩʢʣʦʥʦʚʳʡ, ʜʫʙʦʚʳʭ, ʩʦʩʥʦʚʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ 

ʣʝʩʦʚ ʩ ʚʳʩʦʪʥʳʤʠ ʜʠʘʧʘʟʦʥʘʤʠ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʶʞʥʦʛʦ ʩʢʣʦʥʘ ʦʢʦʣʦ 500-800 ʤ ʥ.ʫ.ʤ. 

ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʨʫʪʳʤʠ ʩʢʣʦʥʘʤʠ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʩʚʦʡʩʪʚʝʥʥʳ ʦʧʦʣʟʥʝʚʳʝ ʪʝʨʨʘʩʳ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʦʞʥʦʡ ʤʦʟʘʠʢʦʡ 

ʠʟ ʩʦʩʥʦʚʳʭ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʩʥʘ ʢʨʳʤʩʢʘʷ) ʠ ʜʫʙʦʚʳʭ (ʩʢʘʣʴʥʳʡ ʜʫʙ) ʣʝʩʦʚ ʩ 

ʧʨʠʤʝʩʴʶ ʛʨʘʙʘ, ʢʣʝʥʘ, ʣʠʧʳ. ʅʘʠʙʦʣʝʝ ʮʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʨʝʣʠʢʪʦʚʳʝ ʩʦʩʥʦʚʳʝ 

ʨʝʜʢʦʣʝʩʴʷ. ʃʘʥʜʰʘʬʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʯʝʥʴ ʚʳʩʦʢʦʝ (7 ʚʠʜʦʚ ʤʝʩʪʥʦʩʪʝʡ). 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʜʣʷ ʩʨʝʜʥʝʛʦʨʴʷ. ʆʙʲʷʩʥʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ, 

ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ (ʠʟʚʝʩʪʥʷʢʠ, ʢʦʥʛʣʦʤʝʨʘʪʳ, ʩʣʘʥʮʳ) ʠ ʘʢʪʠʚʥʳʭ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʦʩʳʧʠ, ʦʧʦʣʟʥʠ). 

ʇʦʷʩ ʩʨʝʜʥʝʛʦʨʥʳʡ ʙʫʢʦʚʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ 

ʶʞʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ ʠʤʝʝʪ ʚʳʩʦʪʳ ʧʦʜ ʢʨʦʤʢʦʡ ʷʡʣ ʦʢʦʣʦ 800-1000 ʤ ʥ. ʫ.ʤ. ʈʝʣʴʝʬ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʨʫʪʳʤʠ, ʯʘʩʪʦ ʩʢʘʣʠʩʪʳʤʠ, ʩʢʣʦʥʘʤʠ. ʇʦʷʚʣʷʶʪʩʷ ʙʫʢʦʚʳʝ ʣʝʩʘ, ʥʦ 

ʦʥʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʠʤʝʶʪ ʨʘʟʨʝʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ.  ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʤʝʰʘʥʥʳʝ 

ʙʫʢʦʚʦ-ʛʨʘʙʦʚʳʝ ʠ ʛʨʘʙʦʚʳʝ ʣʝʩʘ. ʃʘʥʜʰʘʬʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʝ (4 

ʚʠʜʦʚ ʤʝʩʪʥʦʩʪʝʡ). ʃʘʥʜʰʘʬʪʳ ʙʦʣʝʝ ʫʥʠʬʠʮʠʨʦʚʘʥʳ, ʠʭ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʬʦʨʤʘʤʠ ʤʠʢʨʦʨʝʣʴʝʬʘ ʠ ʩʪʝʧʝʥʴʶ ʩʦʭʨʘʥʥʦʩʪʠ ʣʝʩʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʢʨʫʪʳʭ 

ʩʢʣʦʥʘʭ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʣʘʥʜʰʘʬʪʥʦʛʦ ʫʨʦʚʥʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ 

ʣʘʥʜʰʘʬʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʨʳʤʩʢʦʛʦ ʩʨʝʜʥʝʛʦʨʴʷ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ 

ʩʣʦʞʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʠ, ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʦʚ ʠ ʛʝʦʣʦʛʦ-

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʝʩʪʥʦʩʪʝʡ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʝʨʝʭʦʜʥʳʭ ʠ ʥʠʞʥʠʭ ʧʦʷʩʦʚ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʢʦʢʣʠʥ 
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(ʛʨʘʜʠʝʥʪ ʫʩʣʦʚʠʡ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʝʨʭʥʠʝ ʧʦʷʩʘ ʠ ʷʡʣʳ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʝʡ 

ʦʜʥʦʨʦʜʥʦʩʪʴʶ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʤʦʜʝʣʴ ʦʪʣʠʯʘʝʪʩʷ ʛʣʘʚʥʳʤʠ ʦʧʠʩʘʥʥʳʤʠ ʥʠʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ: 

- ʘʩʠʤʤʝʪʨʠʷ ʩʢʣʦʥʦʚ - ʤʦʜʝʣʴ ʯʸʪʢʦ ʨʘʟʜʝʣʷʝʪ ʣʘʥʜʰʘʬʪʳ ʩʝʚʝʨʥʦʛʦ (ʙʦʣʝʝ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʣʝʩʦ-ʩʪʝʧʥʦʡ) ʠ ʶʞʥʦʛʦ (ʧʨʠʤʦʨʩʢʠʡ, ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦ-

ʣʝʩʥʦʡ) ʤʘʢʨʦʩʢʣʦʥʦʚ; 

- ʚʝʨʪʠʢʘʣʴʥʘʷ ʧʦʷʩʥʦʩʪʴ - ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʷʩʥʘʷ 

ʩʤʝʥʘ ʣʘʥʜʰʘʬʪʦʚ ʩ ʚʳʩʦʪʦʡ ʦʪ ʢʩʝʨʦʬʠʪʥʳʭ ʩʪʝʧʝʡ ʠ ʰʠʙʣʷʢʦʚ Ÿ ʯʝʨʝʟ 

ʜʫʙʦʚʳʝ ʠ ʩʦʩʥʦʚʳʝ ʣʝʩʘ Ÿ ʢ ʙʫʢʦʚʳʤ ʣʝʩʘʤ Ÿ ʠ, ʥʘʢʦʥʝʮ, ʢ ʙʝʟʣʝʩʥʳʤ 

ʷʡʣʠʥʩʢʠʤ ʧʣʘʪʦ; 

- ʫʥʠʢʘʣʴʥʦʩʪʴ ʖɹʂ ï ʶʞʥʦʙʝʨʝʞʥʳʝ ʣʘʥʜʰʘʬʪʳ ʚʳʜʝʣʝʥʳ ʚ ʦʪʜʝʣʴʥʳʡ 

ʥʠʟʢʦʛʦʨʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʦʚʝʥʴ, ʧʦʜʯʸʨʢʠʚʘʷ ʠʭ ʠʩʢʣʶʯʠʪʝʣʴʥʦʩʪʴ ʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʧʦʣʫʩʫʙʪʨʦʧʠʯʝʩʢʦʤʫ ʨʝʛʠʦʥʫ; 

- ʩʝʢʪʦʨʥʦʩʪʴ - ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʷʩʦʚ ʚ ʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ: ʟʘʧʘʜʥʳʡ 

ʩʝʢʪʦʨ ʠʤʝʝʪ ʙʦʣʝʝ ʤʷʛʢʠʝ ʠ ʚʣʘʞʥʳʝ ʫʩʣʦʚʠʷ; ʚʦʩʪʦʯʥʳʡ ʩʝʢʪʦʨ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ  ʚʦʟʨʘʩʪʘʥʠʝʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʠ ʢʩʝʨʦʬʠʪʠʟʘʮʠʠ; 

- ʵʢʩʧʦʟʠʮʠʦʥʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʦʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥʘ ʥʘ ʶʞʥʦʤ ʤʘʢʨʦʩʢʣʦʥʝ, 

ʛʜʝ ʢʘʞʜʳʡ ʧʦʷʩ ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʚʥʫʪʨʝʥʥʶʶ ʩʪʨʫʢʪʫʨʫ ʤʝʩʪʥʦʩʪʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʘʥʜʰʘʬʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ɻʦʨʥʦʛʦ ʂʨʳʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʣʘʩʩʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʡ ʛʦʨʥʦʡ ʩʪʨʘʥʳ ʩ ʚʳʨʘʞʝʥʥʦʡ ʘʩʠʤʤʝʪʨʠʝʡ 

ʩʢʣʦʥʦʚ, ʛʜʝ ʚʳʩʦʪʥʘʷ ʧʦʷʩʥʦʩʪʴ ʦʩʣʦʞʥʝʥʘ ʩʝʢʪʦʨʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ ʠ ʩʣʦʞʥʦʡ 

ʦʨʦʛʨʘʬʠʝʡ. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʥʘʛʣʷʜʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ɻʦʨʥʦʛʦ ʂʨʳʤʘ. 

 

ɿɸɼɸʏɸ 3. ʄʆɼɽʃʔ ʆʈɻɸʅʀɿɸʎʀʀ ʃɸʅɼʐɸʌʊʆɺ ɻʆʈʅʆɻʆ ʂʈʓʄɸ 

ʅɸ ʄɽɿʆʈɽɻʀʆʅɸʃʔʅʆʄ ʋʈʆɺʅɽ 

 

3.1. ʇʦʟʠʮʠʦʥʥʳʝ ʨʷʜʳ 

ʇʦʟʠʮʠʦʥʥʦ-ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ (ʇɼʉ) Ɋ ʵʪʦ ʦʜʥʦ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʧʦʥʷʪʠʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʠ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ ʥʝ ʪʦʣʴʢʦ ʩʪʨʦʝʥʠʝ, 

ʥʦ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʣʘʥʜʰʘʬʪʘ. ʕʪʦ ʢʦʥʮʝʧʮʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʩʦʚʝʪʩʢʦʡ ʠ ʨʦʩʩʠʡʩʢʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʰʢʦʣʦʡ (ʉʦʯʘʚʘ ɺ.ɹ [2], ʌ.ʅ. ʄʠʣʴʢʦʚ [26], ɸʨʤʘʥʜ 

ɼ.ʃ. [27], ʂ.ʅ. ɼʴʷʢʦʥʦʚ [5] ʠ ʜʨ.).  

ʉʫʪʴ ʢʦʥʮʝʧʮʠʠ ʩʦʩʪʦʠʪ ʚ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʣʘʥʜʰʘʬʪʘʤʠ ʧʦʪʦʢʘʤʠ 

ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʪ.ʝ. ʢʘʢ ʦʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʠ ʚʣʠʷʶʪ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. 

ʂʣʶʯʝʚʘʷ ʠʜʝʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ  ʩʚʦʡʩʪʚʘ ʠ ʩʦʩʪʦʷʥʠʝ ʢʘʞʜʦʛʦ ʣʘʥʜʰʘʬʪʘ 

(ʥʘʧʨʠʤʝʨ, ʫʨʦʯʠʱʘ) ʟʘʚʠʩʷʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʝʛʦ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʦ ʠ ʦʪ ʝʛʦ ʧʦʟʠʮʠʠ 

(ʧʦʣʦʞʝʥʠʷ) ʚ ʙʦʣʝʝ ʢʨʫʧʥʦʡ ʩʠʩʪʝʤʝ ʠ ʦʪ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʧʝʨʝʤʝʱʝʥʠʷ ʚʦʜʳ, 

ʚʝʱʝʩʪʚʘ, ʵʥʝʨʛʠʠ), ʢʦʪʦʨʳʝ ʯʝʨʝʟ ʥʝʛʦ ʧʨʦʭʦʜʷʪ. 

ɼʚʘ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʘ ʇɼʉ ï ʝʝ ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ ʠ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ. 
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ʇʦʟʠʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ (ʠʣʠ ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ) Ɋ ʵʪʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʛʝʦʩʠʩʪʝʤ (ʬʘʮʠʡ, ʫʨʦʯʠʱ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ, 

ʢʦʪʦʨʦʝ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʝʱʝʩʪʚʝʥʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʧʦʪʦʢʦʚ, ʘ ʪʘʢʞʝ ʢʘʢ ʵʪʦ ʧʦʣʦʞʝʥʠʝ ʚʣʠʷʝʪ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʇʨʠʤʝʨ: ʢʘʪʝʥʘʨʥʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (ʢʘʪʝʥʘ) - ʪɻʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʬʘʮʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʩʢʣʦʥʝ ʦʪ 

ʝʛʦ ʚʝʨʰʠʥʳ ʢ ʧʦʜʥʦʞʠʶ. ʂʘʞʜʘʷ ʬʘʮʠʷ ʟʘʥʠʤʘʝʪ ʩʚʦʶ ʫʥʠʢʘʣʴʥʫʶ ʧʦʟʠʮʠʶ, ʢʦʪʦʨʘʷ 

ʦʧʨʝʜʝʣʷʝʪ ʝʸ ʬʫʥʢʮʠʶ ʚ ʦʙʱʝʡ ʩʠʩʪʝʤʝ: 

- ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʩʢʣʦʥʘ (ʚʦʜʦʨʘʟʜʝʣ) - ʵʣʶʚʠʘʣʴʥʘʷ ʧʦʟʠʮʠʷ (El). ɿʜʝʩʴ ʧʨʦʠʩʭʦʜʠʪ 

ʩʤʳʚ ʚʣʘʛʠ ʠ ʚʝʱʝʩʪʚ. ʇʦʣʦʞʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʙʝʜʥʦʩʪʴ ʚʣʘʛʦʡ ʠ ʧʠʪʘʪʝʣʴʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ (ʨʠʩʫʥʦʢ 3.1.1); 

- ʩʨʝʜʥʷʷ ʯʘʩʪʴ ʩʢʣʦʥʘ - ʪʨʘʥʩʵʣʶʚʠʘʣʴʥʘʷ/ʪʨʘʥʩʘʢʢʫʤʫʣʷʪʠʚʥʘʷ ʧʦʟʠʮʠʷ (Tr). ɿʜʝʩʴ 

ʧʨʦʠʩʭʦʜʠʪ ʪʨʘʥʟʠʪ ʚʝʱʝʩʪʚʘ, ʩʥʝʩʝʥʥʦʛʦ ʩʚʝʨʭʫ; 

- ʥʠʞʥʷʷ ʯʘʩʪʴ ʩʢʣʦʥʘ (ʧʦʜʥʦʞʠʝ) - ʘʢʢʫʤʫʣʷʪʠʚʥʘʷ ʧʦʟʠʮʠʷ (Ac). ɿʜʝʩʴ 

ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚʦʜʘ ʠ ʚʝʱʝʩʪʚʘ, ʧʨʠʥʝʩʝʥʥʳʝ ʩ ʚʳʰʝʣʝʞʘʱʠʭ ʧʦʟʠʮʠʡ. ʇʦʯʚʳ 

ʟʜʝʩʴ ʩʘʤʳʝ ʧʣʦʜʦʨʦʜʥʳʝ ʠ ʫʚʣʘʞʥʝʥʥʳʝ; 

- ʜʥʦ ʜʦʣʠʥʳ/ʙʘʣʢʠ: ʩʫʙʘʢʚʘʣʴʥʘʷ ʧʦʟʠʮʠʷ (S). ɿʜʝʩʴ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʨʫʯʝʡ ʠʣʠ 

ʟʘʙʦʣʦʯʝʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʛʜʝ ʘʢʢʫʤʫʣʷʮʠʷ ʤʘʢʩʠʤʘʣʴʥʘ. 

ʇʦʟʠʮʠʷ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʘʢʚʘʣʴʥʘʷ (ʜʥʦ ʚʦʜʦʝʤʘ) ʠʣʠ ʩʫʧʝʨʘʢʚʘʣʴʥʘʷ (ʧʨʠʙʨʝʞʥʘʷ 

ʟʦʥʘ). 

ɼʠʥʘʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ (ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ) ʧʦʟʠʮʠʷ - ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʝʱʝʩʪʚʝʥʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ, ʩʚʷʟʳʚʘʶʱʠʭ ʦʪʜʝʣʴʥʳʝ ʬʘʮʠʠ ʠ ʫʨʦʯʠʱʘ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ 

(ʨʠʩʫʥʦʢ 3.1.2). ʕʪʠ ʧʦʪʦʢʠ ʷʚʣʷʶʪʩʷ ʧʨʷʤʦʡ ʬʫʥʢʮʠʝʡ ʦʪ ʧʦʟʠʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʧʦʪʦʢʦʚ (ʩʚʷʟʝʡ): 

a. ɻʨʘʚʠʪʘʮʠʦʥʥʳʝ: ʧʝʨʝʤʝʱʝʥʠʝ ʚʝʱʝʩʪʚʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ. 

- ʉʢʣʦʥʦʚʳʡ ʩʪʦʢ: ɼʚʠʞʝʥʠʝ ʚʦʜʳ ʠ ʚʟʚʝʰʝʥʥʳʭ ʚ ʥʝʡ ʯʘʩʪʠʮ ʧʦʯʚʳ ʩ ʚʝʨʭʥʠʭ 

ʯʘʩʪʝʡ ʩʢʣʦʥʘ ʚʥʠʟ. 

- ʇʝʨʝʤʝʱʝʥʠʝ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʦʩʳʧʠ, ʦʧʦʣʟʥʠ). 

b. ɺʝʪʨʦʚʳʝ (ʵʦʣʦʚʳʝ): ʧʝʨʝʥʦʩ ʧʝʩʢʘ, ʧʳʣʠ, ʩʥʝʛʘ, ʩʝʤʷʥ ʨʘʩʪʝʥʠʡ. 

c. ɹʠʦʛʝʥʥʳʝ: ʧʝʨʝʤʝʱʝʥʠʝ ʞʠʚʦʪʥʳʭ, ʧʝʨʝʥʦʩ pollen (ʧʳʣʴʮʳ), ʩʝʤʷʥ, ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ. 

d. ɸʥʪʨʦʧʦʛʝʥʥʳʝ: ʩʘʤʳʡ ʤʦʱʥʳʡ ʩʦʚʨʝʤʝʥʥʳʡ ʬʘʢʪʦʨ. ɺʳʚʦʟ ʫʨʦʞʘʷ ʩ ʧʦʣʝʡ (ʦʪʪʦʢ 

ʚʝʱʝʩʪʚ), ʟʘʚʦʟ ʫʜʦʙʨʝʥʠʡ (ʧʨʠʪʦʢ ʚʝʱʝʩʪʚ), ʩʙʨʦʩ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʨʝʢʠ, ʜʚʠʞʝʥʠʝ 

ʪʨʘʥʩʧʦʨʪʘ. 
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ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʮʝʧʮʠʠ ʧʦʟʠʮʠʦʥʥʦ-ʜʠʥʤʠʯʝʩʢʦ 

ʩʪʨʫʢʪʫʨʳ ʣʘʥʜʰʘʬʪʘ (ʨʠʩʫʥʦʢ 3.1.3). 

ʇʦʥʠʤʘʥʠʝ ʇɼʉ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʨʝʰʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ: 

a. ʉʝʣʴʩʢʦʝ ʠ ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ: 

- ʧʦʯʚʦʟʘʱʠʪʥʦʝ ʟʝʤʣʝʜʝʣʠʝ: ʟʥʘʷ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʦʚ ʚʝʱʝʩʪʚʘ, ʤʦʞʥʦ 

ʧʨʘʚʠʣʴʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʣʝʩʦʧʦʣʦʩʳ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʜʣʷ ʙʦʨʴʙʳ ʩ 

ʵʨʦʟʠʝʡ. ʅʘʧʨʠʤʝʨ, ʨʘʩʧʘʭʠʚʘʪʴ ʧʦʣʷ ʧʦʧʝʨʝʢ ʩʢʣʦʥʘ, ʯʪʦʙʳ ʟʘʤʝʜʣʠʪʴ ʩʪʦʢ; 

- ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ: ʧʦʥʠʤʘʷ, ʯʪʦ ʚ ʥʠʞʥʠʭ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʧʦʟʠʮʠʷʭ 

ʝʩʪʝʩʪʚʝʥʥʦ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʚʣʘʛʘ, ʤʦʞʥʦ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʚʥʦʩʠʪʴ ʫʜʦʙʨʝʥʠʷ, ʵʢʦʥʦʤʷ ʨʝʩʫʨʩʳ. 

b. ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ: 

- ʧʨʘʚʠʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥ ʠ ʟʦʥ ʦʪʜʳʭʘ 

ʩ ʫʯʝʪʦʤ ʧʨʠʨʦʜʥʳʭ ʧʦʪʦʢʦʚ. ʅʝ ʩʪʨʦʠʪʴ ʞʠʣʳʝ ʜʦʤʘ ʚ ʟʦʥʘʭ ʘʢʢʫʤʫʣʷʮʠʠ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠʣʠ ʚ ʤʝʩʪʘʭ ʩʭʦʜʘ ʣʘʚʠʥ; 

- ʧʣʘʥʠʨʦʚʘʥʠʝ ʣʠʚʥʝʚʦʡ ʢʘʥʘʣʠʟʘʮʠʠ ʩ ʫʯʝʪʦʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʫʪʝʡ ʩʪʦʢʘ ʚʦʜʳ. 

c. ʇʨʠʨʦʜʦʦʭʨʘʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ: 

- ʦʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ʆɺʆʉ): ʏʪʦʙʳ ʧʨʝʜʩʢʘʟʘʪʴ 

ʧʦʩʣʝʜʩʪʚʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘʚʦʜʘ, ʥʫʞʥʦ ʧʦʥʷʪʴ, ʚ ʢʘʢʦʡ ʧʦʟʠʮʠʠ ʦʥ ʥʘʭʦʜʠʪʩʷ. 

ɿʘʚʦʜ, ʧʦʩʪʨʦʝʥʥʳʡ ʚ ʵʣʶʚʠʘʣʴʥʦʡ ʧʦʟʠʮʠʠ (ʥʘ ʚʦʜʦʨʘʟʜʝʣʝ), ʙʫʜʝʪ ʟʘʛʨʷʟʥʷʪʴ 

ʯʝʨʝʟ ʚʦʟʜʫʭ ʠ ʚʦʜʫ ʦʛʨʦʤʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʥʠʞʝ ʧʦ ʩʢʣʦʥʫ. ɿʘʚʦʜ ʚ 

ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʧʦʟʠʮʠʠ (ʚ ʜʦʣʠʥʝ ʨʝʢʠ) ʙʫʜʝʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʨʘʚʣʷʪʴ ʩʘʤ 

ʩʝʙʷ ʠ ʣʦʢʘʣʴʥʫʶ ʟʦʥʫ. 

- ʣʦʢʘʣʠʟʘʮʠʷ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ: ɽʩʣʠ ʚ ʨʝʢʝ ʦʙʥʘʨʫʞʝʥʦ ʟʘʛʨʷʟʥʝʥʠʝ, 

ʜʚʠʛʘʷʩʴ ʧʨʦʪʠʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʪʦʢʘ ʚʦʜʳ (ʦʪ ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʧʦʟʠʮʠʠ ʢ 

ʵʣʶʚʠʘʣʴʥʦʡ), ʤʦʞʥʦ ʥʘʡʪʠ ʠʩʪʦʯʥʠʢ. 

d. ʄʝʣʠʦʨʘʮʠʷ ʠ ʙʦʨʴʙʘ ʩ ʵʨʦʟʠʝʡ: 

- ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʦʩʫʰʝʥʠʷ ʠʣʠ ʦʨʦʰʝʥʠʷ ʩ ʫʯʝʪʦʤ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʧʦʟʠʮʠʦʥʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʣʘʥʜʰʘʬʪʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ. 
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ʈʠʩʫʥʦʢ 3.1.3 - ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʦʟʠʮʠʦʥʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʣʘʥʜʰʘʬʪʘ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʟʠʮʠʦʥʥʦ-ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ Ɋ ʵʪʦ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʣʘʥʜʰʘʬʪ ʥʝ ʢʘʢ ʩʪʘʪʠʯʥʫʶ ʤʦʟʘʠʢʫ, ʘ ʢʘʢ ʥʝʧʨʝʨʳʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʫʶ 

ʩʠʩʪʝʤʫ, ʛʜʝ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʩʚʷʟʘʥʳ ʧʦʪʦʢʘʤʠ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ. ʕʪʦ çʢʨʦʚʝʥʦʩʥʘʷ ʠ 

ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘè ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʦʙʲʷʩʥʷʶʱʘʷ, ʧʦʯʝʤʫ ʚʩʸ ʚ ʧʨʠʨʦʜʝ 

ʚʟʘʠʤʦʩʚʷʟʘʥʦ ʠ ʧʦʯʝʤʫ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʜʠʥ ʵʣʝʤʝʥʪ ʥʝʠʟʙʝʞʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʜʨʫʛʠʭ. 

 

3.2. ɻʨʫʧʧʳ ʟʘʢʨʳʪʳʭ ʠ ʦʪʢʨʳʪʳʭ ʩʢʣʦʥʦʚ 

 

ʂʦʥʮʝʧʮʠʶ ʦ ʣʘʥʜʰʘʬʪʘʭ ʟʘʢʨʳʪʳʭ, ʦʪʢʨʳʪʳʭ, ʧʦʣʫʟʘʢʨʳʪʳʭ ʠ ʧʦʣʫʦʪʢʨʳʪʳʭ 

ʩʢʣʦʥʦʚ ʚʳʜʚʠʛʘʣ ɻ.ɽ. ɻʨʠʰʘʥʢʦʚ [17]. ʇʦʥʷʪʠʝ çʦʪʢʨʳʪʳʭ ʠ ʟʘʢʨʳʪʳʭ ʩʢʣʦʥʦʚè ʦʩʥʦʚʘʥʦ 

ʥʘ ʢʦʣʠʯʝʩʪʚʝ ʧʦʩʪʫʧʘʶʱʝʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʢʦʪʦʨʦʝ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ 

ʦʨʠʝʥʪʘʮʠʠ ʩʢʣʦʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʦʨʦʥ ʩʚʝʪʘ ʠ ʝʛʦ ʢʨʫʪʠʟʥʳ ʠ ʩʪʝʧʝʥʠ ʟʘʢʨʳʪʦʩʪʠ. 

a. ʆʪʢʨʳʪʳʝ (ʠʥʩʦʣʠʨʫʝʤʳʝ, ʩʦʣʥʝʯʥʳʝ) ʩʢʣʦʥʳ: 

-  ʦʨʠʝʥʪʘʮʠʷ: ʞʁʥʳʝ, ʶʛʦ-ʚʦʩʪʦʯʥʳʝ ʠ ʶʛʦ-ʟʘʧʘʜʥʳʝ ʵʢʩʧʦʟʠʮʠʠ; 

-  ʩʫʪʴ: ʵʪʠ ʩʢʣʦʥʳ ʚ ʪʝʯʝʥʠʝ ʜʥʷ ʧʦʣʫʯʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʷʤʦʡ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ. ʉʦʣʥʮʝ ʦʩʚʝʱʘʝʪ ʠʭ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʜʥʷ, ʜʘʞʝ ʚ ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ; 

-  ʧʦʩʣʝʜʩʪʚʠʷ: ʟʜʝʩʴ ʬʦʨʤʠʨʫʝʪʩʷ ʙʦʣʝʝ ʪʸʧʣʳʡ ʠ ʩʫʭʦʡ ʤʠʢʨʦʢʣʠʤʘʪ 

(ʧʦʯʚʳ ʧʨʦʛʨʝʚʘʶʪʩʷ ʩʠʣʴʥʝʝ ʠ ʙʳʩʪʨʝʝ ʚʳʩʳʭʘʶʪ; ʠʩʧʘʨʝʥʠʝ ʚʳʰʝ, ʘ ʚʣʘʞʥʦʩʪʴ 

ʧʦʯʚʳ ʠ ʚʦʟʜʫʭʘ ʥʠʞʝ; ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʯʘʩʪʦ ʢʩʝʨʦʬʠʪʥʘʷ (ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʘʷ), 

ʨʘʟʨʝʞʝʥʥʘʷ. ʉʥʝʞʥʳʡ ʧʦʢʨʦʚ ʟʠʤʦʡ ʤʝʥʝʝ ʤʦʱʥʳʡ ʠ ʥʝʫʩʪʦʡʯʠʚʳʡ, ʙʳʩʪʨʝʝ 

ʩʭʦʜʠʪ. 
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b. ɿʘʢʨʳʪʳʝ (ʟʘʪʝʥʸʥʥʳʝ, ʭʦʣʦʜʥʳʝ) ʩʢʣʦʥʳ: 

- ʦʨʠʝʥʪʘʮʠʷ: ʩʝʚʝʨʥʳʝ, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʝ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ ʵʢʩʧʦʟʠʮʠʠ; 

- ʩʫʪʴ: ʵʪʠ ʩʢʣʦʥʳ ʧʦʣʫʯʘʶʪ ʤʠʥʠʤʫʤ ʧʨʷʤʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, 

ʥʘʭʦʜʷʪʩʷ ʚ ʪʝʥʠ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʜʥʷ, ʦʩʦʙʝʥʥʦ ʚ ʭʦʣʦʜʥʳʡ ʩʝʟʦʥ; 

- ʧʦʩʣʝʜʩʪʚʠʷ: ʟʜʝʩʴ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʦʭʣʘʜʥʳʡ ʠ ʚʣʘʞʥʳʡ ʤʠʢʨʦʢʣʠʤʘʪ 

(ʧʦʯʚʳ ʧʨʦʛʨʝʚʘʶʪʩʷ ʩʣʘʙʝʝ, ʜʦʣʴʰʝ ʩʦʭʨʘʥʷʶʪ ʚʣʘʛʫ; ʠʩʧʘʨʝʥʠʝ ʥʠʞʝ, 

ʚʣʘʞʥʦʩʪʴ ʚʳʰʝ; ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʙʦʣʝʝ ʤʝʟʦʬʠʪʥʘʷ (ʚʣʘʛʦʣʶʙʠʚʘʷ), ʯʘʩʪʦ 

ʙʦʣʝʝ ʛʫʩʪʘʷ ʠ ʪʝʥʝʚʳʥʦʩʣʠʚʘʷ. ʉʥʝʞʥʳʡ ʧʦʢʨʦʚ ʣʝʞʠʪ ʜʦʣʴʰʝ. 

ʇʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʶʪ ʩʢʣʦʥʳ   ʚʦʩʪʦʯʥʦʡ ʠ   ʟʘʧʘʜʥʦʡ ʵʢʩʧʦʟʠʮʠʠ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴ ʩʚʦʡʩʪʚʘ ʢʘʢ ʦʪʢʨʳʪʳʭ, ʪʘʢ ʠ ʟʘʢʨʳʪʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ 

ʠ ʚʨʝʤʝʥʠ ʩʫʪʦʢ. 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʦʪʢʨʳʪʳʭ ʠ ʟʘʢʨʳʪʳʭ ʩʢʣʦʥʦʚ ʚ ʧʨʝʜʝʣʘʭ 

ɻʦʨʥʦʛʦ ʂʨʳʤʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʘʩʯʸʪʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʠʜʠʤʦʩʪʠ 

ʥʝʙʦʩʚʦʜʘ Sky View Factor (SVF). SVF ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʝʟʨʘʟʤʝʨʥʫʶ ʚʝʣʠʯʠʥʫ ʦʪ 0 ʜʦ 

1, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶ ʜʦʣʶ ʥʝʙʝʩʥʦʡ ʧʦʣʫʩʬʝʨʳ, ʚʠʜʠʤʦʡ ʠʟ ʜʘʥʥʦʡ ʪʦʯʢʠ ʨʝʣʴʝʬʘ. ɺ 

ʪʦʯʢʝ, ʛʜʝ SVF = 0, ʚʩʸ ʥʝʙʦ ʩʢʨʳʪʦ ʦʪ ʛʣʘʟ ʧʨʝʧʷʪʩʪʚʠʷʤʠ, ʪʦʛʜʘ ʢʘʢ ʟʥʘʯʝʥʠʷ, ʙʣʠʟʢʠʝ ʢ 

1, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʪʢʨʳʪʳʤ, ʥʝʟʘʪʝʥʸʥʥʳʤ ʫʯʘʩʪʢʘʤ [28]. 

ɺ ɻʦʨʥʦʤ ʂʨʳʤʫ ʩ ʝʛʦ ʩʠʣʴʥʦ ʨʘʩʯʣʝʥʸʥʥʳʤ ʨʝʣʴʝʬʦʤ, ʛʣʫʙʦʢʠʤʠ ʜʦʣʠʥʘʤʠ ʠ 

ʢʘʥʴʦʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ Sky View Factor ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʦʪʢʨʳʪʳʭ ʠ ʟʘʢʨʳʪʳʭ ʩʢʣʦʥʦʚ ï 

ʵʪʦ ʙʦʣʝʝ ʪʦʯʥʳʡ ʤʝʪʦʜ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʩʪʳʤ ʘʥʘʣʠʟʦʤ ʵʢʩʧʦʟʠʮʠʠ. ʆʥ ʧʦʟʚʦʣʷʝʪ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ çʦʪʢʨʳʪʦʩʪʠè ʢʘʞʜʦʛʦ ʫʯʘʩʪʢʘ ʩʢʣʦʥʘ ʜʣʷ ʥʝʙʦʩʚʦʜʘ, ʯʪʦ 

ʥʘʧʨʷʤʫʶ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʦʥʪʨʘʩʪʥʳʭ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʩʪʦʣʴ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʂʨʳʤʩʢʠʭ ʛʦʨ. ʕʪʦ 

ʢʣʶʯ ʢ ʧʦʥʠʤʘʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʧʣʘ, ʚʣʘʛʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʠʰ. 

ʀʩʭʦʜʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʩʯʸʪʘ ʧʦʩʣʫʞʠʣʘ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ (ʎʄʈ), 

ʧʦʣʫʯʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʩʲʸʤʢʠ SRTM ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 30 ʤ. ɺʩʝ ʨʘʩʯʸʪʳ 

ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ SAGA GIS ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʷ Sky View Factor ʠʟ 

ʥʘʙʦʨʘ ʠʥʩʪʨʫʤʝʥʪʦʚ Terrain Analysis.  

ʇʨʠ ʨʘʩʯʸʪʝ ʟʘʜʘʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʨʘʜʠʫʩ ʧʦʠʩʢʘ ï 1000 ʤ, ʰʘʛ ʧʦ 

ʘʟʠʤʫʪʫ ï 15Á, ʰʘʛ ʧʦ ʟʝʥʠʪʥʦʤʫ ʫʛʣʫ ï 5Á. ʊʘʢʦʡ ʨʘʜʠʫʩ ʙʳʣ ʚʳʙʨʘʥ ʩ ʫʯʸʪʦʤ ʭʘʨʘʢʪʝʨʥʳʭ 

ʤʘʩʰʪʘʙʦʚ ʨʝʣʴʝʬʘ ɻʦʨʥʦʛʦ ʂʨʳʤʘ ʠ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʧʝʨʝʢʨʳʪʠʝ ʥʝ ʪʦʣʴʢʦ 

ʙʣʠʞʘʡʰʠʤʠ ʬʦʨʤʘʤʠ, ʥʦ ʠ ʙʦʣʝʝ ʦʪʜʘʣʸʥʥʳʤʠ ʩʢʣʦʥʘʤʠ. 

ʀʩʧʦʣʴʟʫʷ ʚʳʰʝʦʧʠʩʘʥʥʳʡ ʤʝʪʦʜ ʠ ʧʨʠʤʝʥʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʟʨʘʙʦʪʘʥʘ ʢʘʨʪʘ 

ʬʘʢʪʦʨʘ ʚʠʜʠʤʦʩʪʠ ʥʝʙʘ ɻʦʨʥʦʛʦ ʂʨʳʤʘ (SVF), ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 3.2.1. 
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ʈʠʩʫʥʦʢ 3.2.1 - ʌʘʢʪʦʨ ʚʠʜʠʤʦʩʪʠ ʥʝʙʘ ɻʦʨʥʦʛʦ ʂʨʳʤʘ (SVF) 

 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʨʘ SVF ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʝʛʠʦʥʝ ʦʪʩʫʪʩʪʚʫʶʪ 

ʫʯʘʩʪʢʠ ʩ ʢʣʘʩʩʠʯʝʩʢʠ çʟʘʢʨʳʪʳʤʠè ʫʩʣʦʚʠʷʤʠ (SVF < 0,6). ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ SVF 

ʩʦʩʪʘʚʠʣʦ 0,724, ʤʘʢʩʠʤʘʣʴʥʦʝ ï 0,999. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʯʝʪʳʨʸʭ ʛʨʘʜʘʮʠʡ ʦʪʢʨʳʪʦʩʪʠ  

ʩʢʣʦʥʘ  ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʨʘʚʥʦʤʝʨʥʘʷ ʜʠʩʢʨʝʪʠʟʘʮʠʷ, ʨʘʥʝʝ ʫʢʘʟʘʥʥʦʛʦ,  ʜʠʘʧʘʟʦʥʘ (0,724; 

0,99) ʥʘ ʯʝʪʳʨʝ ʠʥʪʝʨʚʘʣʘ ʧʦ ʬʦʨʤʫʣʝ 1: 

 

0,99ï0,724 = 0.275;        
ȟ

 = 0,069       (1)  

 

ʇʦʣʫʯʝʥʥʳʝ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʝʨʝʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʩʭʦʜʥʦʛʦ 

ʨʘʩʪʨʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 3.2.1: 

ʂʣʘʩʩ 1 çʟʘʢʨʳʪʳʝè: SVF 0,724ï0,793 

ʂʣʘʩʩ 2 çʧʦʣʫʟʘʢʨʳʪʳʝè: SVF 0,793ï0,862 

ʂʣʘʩʩ 3 çʧʦʣʫʦʪʢʨʳʪʳʝè: SVF 0,862ï0,931 

ʂʣʘʩʩ 4 çʦʪʢʨʳʪʳʝè: SVF 0,931ï0,999 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʜʘʞʝ çʟʘʢʨʳʪʳʝè ʫʯʘʩʪʢʠ ʚ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʦʩʪʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʪʢʨʳʪʳʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʘʥʜʘʨʪʦʚ (SVF > 0.7), ʦʜʥʘʢʦ ʚ 
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ʢʦʥʪʝʢʩʪʝ ʣʦʢʘʣʴʥʦʡ ʪʦʧʦʛʨʘʬʠʠ ɻʦʨʥʦʛʦ ʂʨʳʤʘ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʠʙʦʣʝʝ 

ʵʢʨʘʥʠʨʦʚʘʥʥʳʝ ʠ ʟʘʪʝʥʸʥʥʳʝ ʫʯʘʩʪʢʠ ʨʝʣʴʝʬʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʩʭʦʜʥʦʛʦ ʨʘʩʪʨʘ Sky view factor, ʧʦʣʫʯʝʥʘ ʢʘʨʪʘ 

ʛʨʫʧʧ ʩʢʣʦʥʦʚ ʧʦ ʩʪʝʧʝʥʠ ʦʪʢʨʳʪʦʩʪʠ (ʟʘʢʨʳʪʳʝ, ʧʦʣʫʟʘʢʨʳʪʳʝ, ʧʦʣʫʦʪʢʨʳʪʳʝ, ʦʪʢʨʳʪʳʝ), 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 3.2.2. 

 

 

 

ʈʠʩ. 3.2.2 - ɻʨʫʧʧʳ ʩʢʣʦʥʦʚ ʧʦ ʩʪʝʧʝʥʠ ʦʪʢʨʳʪʦʩʪʠ, ʥʘ ʦʩʥʦʚʝ ʬʘʢʪʦʨʘ ʚʠʜʠʤʦʩʪʠ ʥʝʙʘ  

 

ɸʥʘʣʠʟ ʢʘʨʪʳ ʬʘʢʪʦʨʘ ʚʠʜʠʤʦʩʪʠ ʥʝʙʘ (Sky View Factor ï SVF) ɻʦʨʥʦʛʦ ʂʨʳʤʘ, 

ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʯʝʪʢʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʢʣʦʥʦʚ ʧʦ 

ʩʪʝʧʝʥʠ ʠʭ çʟʘʢʨʳʪʦʩʪʠè. ʅʘʙʣʶʜʘʝʪʩʷ ʷʚʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʦʪʢʨʳʪʳʭ ʣʘʥʜʰʘʬʪʥʳʭ 

ʧʦʟʠʮʠʡ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʨʝʛʠʦʥʘ ï ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʰʠʨʦʢʠʤʠ, ʧʦʣʦʛʠʤʠ ʠʣʠ ʩʢʣʦʥʘʤʠ ʩʨʝʜʥʝʡ ʢʨʫʪʠʟʥʳ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ 

ʧʣʘʪʦ ʠ ʚʝʨʰʠʥʥʳʭ ʯʘʩʪʝʡ ʭʨʝʙʪʦʚ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʪʠʧʦʤ ʷʚʣʷʶʪʩʷ ʦʪʢʨʳʪʳʝ ʩʢʣʦʥʳ. ʆʥʠ ʧʨʠʫʨʦʯʝʥʳ 

ʢ ʚʝʨʰʠʥʥʳʤ ʯʘʩʪʷʤ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ, ʤʝʞʜʫʨʝʯʴʷʤ ʠ ʚʥʝʰʥʠʤ ʩʢʣʦʥʘʤ ʜʦʣʠʥ, ʛʜʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʪʢʨʳʪʦʩʪʴ ʢ ʥʝʙʦʩʚʦʜʫ. ɼʣʷ ʵʪʠʭ ʫʯʘʩʪʢʦʚ ʭʘʨʘʢʪʝʨʥʳ: 

ʚʳʩʦʢʘʷ ʠʥʩʦʣʷʮʠʷ, ʧʦʚʳʰʝʥʥʘʷ ʠʩʧʘʨʷʝʤʦʩʪʴ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʙʦʣʝʝ ʟʘʩʫʰʣʠʚʦʛʦ 

ʤʠʢʨʦʢʣʠʤʘʪʘ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʚʠʪʠʝ ʚ ʧʨʝʜʝʣʘʭ ʥʠʟʢʦʛʦʨʥʦʛʦ ï ʩʪʝʧʥʳʭ, ʬʨʠʛʘʥʦʠʜʥʳʭ 
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ʠ ʰʠʙʣʷʢʦʚʳʭ ʩʦʦʙʱʝʩʪʚ, ʚ  ʧʨʝʜʝʣʘʭ ʩʨʝʜʥʝʛʦʨʥʦʛʦ ï ʛʦʨʥʦ-ʣʫʛʦʚʳʭ. 

ʇʦʣʫʦʪʢʨʳʪʳʝ ʩʢʣʦʥʳ ʣʦʢʘʣʠʟʦʚʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʜʦʣʴ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ, 

ʨʘʩʧʦʣʘʛʘʷʩʴ ʧʦʣʦʩʘʤʠ ʚʜʦʣʴ ʦʩʥʦʚʥʳʭ ʚʦʜʦʨʘʟʜʝʣʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʜʦʣʴ ʶʞʥʦʛʦ 

ʤʘʢʨʦʩʢʣʦʥʘ ɻʣʘʚʥʦʡ ʛʨʷʜʳ, ʘ ʪʘʢʞʝ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʫʱʝʣʴʷʭ, ʛʜʝ ʥʝʙʦ ʯʘʩʪʠʯʥʦ 

ʟʘʢʨʳʚʘʝʪʩʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ ʙʝʨʝʛʘʤʠ ʠʣʠ ʩʢʣʦʥʘʤʠ. ʕʪʠ ʟʦʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʧʝʨʝʭʦʜʥʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʧʦʟʠʮʠʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʫʤʝʨʝʥʥʦʡ ʠʥʩʦʣʷʮʠʝʡ ʠ ʧʦʚʳʰʝʥʥʦʡ 

ʚʣʘʞʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʢʨʳʪʳʤʠ ʩʢʣʦʥʘʤʠ.  ɿʜʝʩʴ ʯʘʱʝ ʚʩʝʛʦ ʬʦʨʤʠʨʫʶʪʩʷ ʣʝʩʥʳʝ 

ʤʘʩʩʠʚʳ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʪ ʚʝʪʨʦʚ.  

ɿʘʢʨʳʪʳʝ ʠ ʧʦʣʫʟʘʢʨʳʪʳʝ ʩʢʣʦʥʳ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘʤʥʦʛʦ ʨʝʞʝ ʠ ʩʦʩʪʘʚʣʷʶʪ 

ʤʠʥʠʤʘʣʴʥʫʶ ʜʦʣʶ ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ (ʪʘʙʣʠʮʘ 3.2.1). ʆʥʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʦʪʚʝʩʥʳʤ 

ʶʞʥʳʤ ʩʪʝʥʘʤ ʩʣʝʜʫʶʱʠʭ ʛʦʨʥʳʭ ʚʝʨʰʠʥ:  

- ʂʦʢʠʷ-ʂʘʷ (ʥʘ ʤʳʩʝ ɸʡʷ) ʠ ʂʫʰ-ʂʘʷ (ʢ ʟʘʧʘʜʫ ʦʪ ʤʳʩʘ ɸʡʷ);  

- ʄʰʘʪʢʘ-ʂʘʷʩʳ 651 ʤ ʥ. ʫ. ʤ., ʄʘʣʳʡ ʂʠʣʴʩʝ-ɹʫʨʫʥ 600 ʤ ʥ. ʫ. ʤ., ʂʠʣʴʩʝ-ɹʫʨʫʥ 

712 ʤ ʥ. ʫ. ʤ. ʂʫʙʘ-ʂʘʷ 662 ʤ ʥ. ʫ. ʤ. (ʢ ʩʝʚʝʨʫ ʦʪ ʧʛʪ ʉʘʥʘʪʦʨʥʦʝ); 

- ʄʝʨʜʚʝʥ-ʂʘʷʩʳ 856 ʤ ʥ. ʫ. ʤ., ɹʘʣʯʠʢ-ʂʘʷ 945 ʤ ʥ. ʫ. ʤ., ʂʘʩʪʨʦʧʦʣʴʩʢʘʷ 955 ʤ ʥ. 

ʫ. ʤ., ʊʨʝʫʛʦʣʴʥʠʢ 980 ʤ ʥ. ʫ. ʤ. (ʢ ʩʝʚʝʨʫ ʦʪ ɹʝʨʝʛʦʚʦʛʦ) 

- ʂʫʧʦʣ 1256 ʤ ʥ. ʫ. ʤ., ɺʝʩʪʨʦʥ 1205 ʤ ʥ. ʫ. ʤ.,  , ɸʡ-ʇʝʪʨʠ  1234 ʤ ʥ. ʫ. ʤ. (ʗʣʪʠʥʩʢʠʡ 

ɻʦʨʥʦ-ʣʝʩʥʦʡ ʧʨʠʨʦʜʥʳʡ ʟʘʧʦʚʝʜʥʠʢ) 

ʊʘʢ ʞʝ ʟʘʢʨʳʪʳʝ ʩʢʣʦʥʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ  ɹʦʣʴʰʦʤ ʢʘʥʴʦʥʝ ʂʨʳʤʘ ʠ ʫʱʝʣʴʝ ʋʯ-

ʂʦʰ.  

 ʕʪʠ ʫʯʘʩʪʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʠʥʠʤʘʣʴʥʦʡ ʠʥʩʦʣʷʮʠʝʡ, ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʴʶ, 

ʩʣʘʙʦʡ ʚʝʥʪʠʣʷʮʠʝʡ ʠ ʨʘʟʚʠʪʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʵʢʦʪʦʧʦʚ ï ʙʫʢʦʚʳʭ ʣʝʩʦʚ, ʜʫʙʦʚʳʭ ʠʟ 

ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ ʣʝʩʦʚ, ʩʤʝʰʘʥʥʳʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ, ʩʢʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ.  

ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çZonal Statisticsè ʚ ʧʨʦʛʨʘʤʤʝ Qgis Desktop 3.40.12 ʙʳʣʠ 

ʨʘʩʩʯʠʪʘʥʳ ʧʣʦʱʘʜʠ ʠ ʜʦʣʠ ʢʘʞʜʦʛʦ ʪʠʧʘ ʩʢʣʦʥʦʚ ʧʦ ʩʪʝʧʝʥʠ ʦʪʢʨʳʪʦʩʪʠ (ʪʘʙʣʠʮʘ 3.2.1).  

 

ʊʘʙʣʠʮʘ 3.2.1. ɼʦʣʷ ʧʣʦʱʘʜʝʡ ʟʘʢʨʳʪʳʭ ʠ ʦʪʢʨʳʪʳʭ ʩʢʣʦʥʦʚ ʦʪ ʧʣʦʱʘʜʠ ɻʦʨʥʦʛʦ 

ʂʨʳʤʘ 

ʊʠʧ ʩʢʣʦʥʘ ʇʣʦʱʘʜʴ, ʢʤ2 ɼʦʣʷ, % 

ɿʘʢʨʳʪʳʝ 2,161 0,02 

ʇʦʣʫʟʘʢʨʳʪʳʝ 17,539 0,20 

ʇʦʣʫʦʪʢʨʳʪʳʝ 187,659 2,16 

ʆʪʢʨʳʪʳʝ 8482,310 97,61 

 

ɸʥʘʣʠʟ ʩʚʷʟʠ ʤʝʞʜʫ ʩʪʝʧʝʥʴʶ ʟʘʢʨʳʪʦʩʪʠ ʩʢʣʦʥʘ (SVF) ʠ ʚʳʩʦʪʦʡ ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ. ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʳ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ 
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ʣʘʥʜʰʘʬʪʦʚ ʙʳʣ ʧʨʦʚʝʜʸʥ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ ʬʘʢʪʦʨʘ ʚʠʜʠʤʦʩʪʠ 

ʥʝʙʘ Sky View Factor (SVF) ʠ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʦʡ, ʧʦʣʫʯʝʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ 

ʨʝʣʴʝʬʘ SRTM (ʪʘʙʣʠʮʘ 3.2.2).  ʂʦʨʨʝʣʷʮʠʷ ʇʠʨʩʦʥʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʣʠʥʝʡʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʜʚʫʤʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ r 

ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ ʦʪ -1 ʜʦ +1.  

  

ʊʘʙʣʠʮʘ 3.2.2. ʈʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ (ʚʳʩʦʪʘ ʠ SVF) 

 

ʇʝʨʝʤʝʥʥʳʝ ʂʦʵʬʬʠʮʠʝʥʪ ʇʠʨʩʦʥʘ (r) p-ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ 

SVF ï ɺʳʩʦʪʘ (ʤ) ï0,1915 < 0,001 

 

ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʟʥʘʢ ʢʦʵʬʬʠʮʠʝʥʪʘ ʇʠʨʩʦʥʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʡ 

ʩʚʷʟʠ, ʘ ʧʦʢʘʟʘʪʝʣʴ 0,19 ʛʦʚʦʨʠʪ ʦ ʩʣʘʙʦʡ ʢʦʨʨʝʣʷʮʠʠ (< 0,3 ï ʩʣʘʙʘʷ ʩʚʷʟʴ). ʈ-ʫʨʦʚʝʥʴ  < 

0.001 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʘʢʦʡ ʩʚʷʟʠ ʤʝʥʝʝ 0,1%. ʊʘʢ 

ʢʘʢ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʝʨʝʤʝʥʥʘʷ çSVF-ʢʣʘʩʩè ʷʚʣʷʝʪʩʷ ʧʦʨʷʜʢʦʚʦʡ: 1 ï ʟʘʢʨʳʪʳʝ ʩʢʣʦʥʳ, 4 

ï ʦʪʢʨʳʪʳʝ ʩʢʣʦʥʳ (ʯʝʤ ʚʳʰʝ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʢʣʘʩʩʘ ï ʪʝʤ ʩʢʣʦʥ ʙʦʣʝʝ ʦʪʢʨʳʪ), ʪʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʟʥʘʯʝʥʠʷ SVF-ʢʣʘʩʩʘ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ 

ʩʥʠʞʝʥʠʶ, ʪʦ ʝʩʪʴ ʩʢʣʦʥʳ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʟʘʢʨʳʪʳʤʠ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʩʣʘʙʫʶ ʩʠʣʫ ʩʚʷʟʠ (r = 0,19), ʝʸ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ (p < 0.001) 

ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʘʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʤʝʟʦʨʝʛʠʦʥʘʣʴʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʣʘʥʜʰʘʬʪʦʚ ʧʦ ʧʨʠʟʥʘʢʫ ʩʪʝʧʝʥʠ ʟʘʢʨʳʪʦʩʪʠ ʨʝʣʴʝʬʘ. 

ʅʘ ʦʩʥʦʚʝ ʩʦʚʤʝʱʝʥʠʷ ʜʚʫʭ ʨʘʩʪʨʦʚʳʭ ʩʣʦʸʚ: ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʦʡ ʢʘʨʪʳ Sky View 

Factor (SVF), ʛʜʝ ʢʘʞʜʦʤʫ ʧʠʢʩʝʣʶ ʧʨʠʩʚʦʝʥ ʪʠʧ ʩʢʣʦʥʘ (1-4) ʠ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ, 

ʙʳʣʠ ʠʟʚʣʝʯʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʚʳʩʦʪʳ ʠ ʤʝʜʠʘʥ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʩʢʣʦʥʦʚ 

ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çZonal Statisticsè (ʪʘʙʣʠʮʘ 3.2.3). 

 

ʊʘʙʣʠʮʘ 3.2.3. ʉʨʝʜʥʠʝ ʠ ʤʝʜʠʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʧʦ ʢʣʘʩʩʘʤ 

SVF 

ʊʠʧ ʩʢʣʦʥʘ ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ, ʤ ʄʝʜʠʘʥʘ, ʤ 

ɿʘʢʨʳʪʳʝ 617 671 

ʇʦʣʫʟʘʢʨʳʪʳʝ 692 725 

ʇʦʣʫʦʪʢʨʳʪʳʝ 660 642 

ʆʪʢʨʳʪʳʝ 317 240 

 

ʅʘʠʙʦʣʝʝ ʟʘʢʨʳʪʳʝ ʩʢʣʦʥʳ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʩʨʝʜʥʝʛʦʨʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʫʨʦʚʥʷ ʥʘ ʫʯʘʩʪʢʘʭ ʩʦ ʩʨʝʜʥʠʤʠ ʚʳʩʦʪʘʤʠ 600-700 ʤ, ʪʦʛʜʘ ʢʘʢ ʥʘʠʙʦʣʝʝ ʦʪʢʨʳʪʳʝ ï ʥʘ 
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ʥʠʟʢʦʛʦʨʥʦʤ ʣʘʥʜʰʘʬʪʥʦʤ ʫʨʦʚʥʝ (▌~300ʤ).  ʉʣʘʙʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʘʙʩʦʣʶʪʥʦʡ 

ʚʳʩʦʪʦʡ ʠ SVF, ʚʤʝʩʪʝ ʩ ʪʝʤ, ʯʪʦ ʟʘʢʨʳʪʳʝ ʩʢʣʦʥʳ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʝ ʥʘ ʚʝʨʰʠʥʘʭ, ʘ ʚ 

ʫʱʝʣʴʷʭ ʠ ʩʢʣʦʥʘʭ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʥʝ ʘʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ, ʘ 

ʣʦʢʘʣʴʥʘʷ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʧʦʟʠʮʠʷ, ʪʦʛʜʘ ʢʘʢ ʚʳʩʦʪʘ ʚʳʩʪʫʧʘʝʪ ʣʠʰʴ ʢʦʩʚʝʥʥʳʤ 

ʠʥʜʠʢʘʪʦʨʦʤ. ʀʤʝʥʥʦ ʛʣʫʙʠʥʘ ʜʦʣʠʥ ʠ ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʠʜʠʤʦʩʪʴ ʥʝʙʘ, 

ʬʦʨʤʠʨʫʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ SVF.  

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʇʠʨʩʦʥʘ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ SVF ʠ ʢʨʫʪʠʟʥʦʡ ʩʢʣʦʥʦʚ ʧʦʢʘʟʘʣ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʫʶ, ʫʤʝʨʝʥʥʫʶ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʩʚʷʟʴ (r = -0.48, p < 0.001). ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʛʣʘ ʥʘʢʣʦʥʘ ʩʢʣʦʥʘ ʩʪʝʧʝʥʴ ʝʛʦ ʦʪʢʨʳʪʦʩʪʠ ʫʤʝʥʴʰʘʝʪʩʷ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʨʫʪʠʟʥʳ: ʟʘʢʨʳʪʳʝ ʩʢʣʦʥʳ ʠʤʝʶʪ ʩʨʝʜʥʶʶ 

ʢʨʫʪʠʟʥʫ 53,1Á, ʪʦʛʜʘ ʢʘʢ ʦʪʢʨʳʪʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʧʦʣʦʛʠʭ ʫʯʘʩʪʢʘʭ 6,0Á (ʪʘʙʣʠʮʘ 3.2.4). 

ʂʚʘʜʨʘʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ (rĮ = 0,231) ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʘ ʦʙʲʷʩʥʷʝʪ 

23.1% ʜʠʩʧʝʨʩʠʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʢʣʘʩʩʦʚ SVF. 

 

ʊʘʙʣʠʮʘ 3.2.4. ʉʨʝʜʥʠʝ ʠ ʤʝʜʠʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʨʫʪʠʟʥʳ ʧʦ ʢʣʘʩʩʘʤ SVF 

 

ʅʘʟʚʘʥʠʝ ʉʨʝʜʥʷʷ ʢʨʫʪʠʟʥʘ, Á ʄʝʜʠʘʥʘ, Á 

ɿʘʢʨʳʪʳʝ 53,1 55,8 

ʇʦʣʫʟʘʢʨʳʪʳʝ 38,5 39,4 

ʇʦʣʫʦʪʢʨʳʪʳʝ 26,2 27,2 

ʆʪʢʨʳʪʳʝ 5,98 3,5 

 

ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ ʣʘʥʜʰʘʬʪʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ɻʦʨʥʦʛʦ 

ʂʨʳʤʘ. ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʨʝʣʴʝʬʘ ʠ ʝʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʣʘʥʜʰʘʬʪʥʳʝ ʧʨʦʮʝʩʩʳ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʚʝʙ-ʢʘʨʪʘ, 

ʦʙʲʝʜʠʥʷʶʱʘʷ ʯʝʪʳʨʝ ʢʣʶʯʝʚʳʭ ʧʘʨʘʤʝʪʨʘ: 

-  ʩʪʝʧʝʥʴ ʦʪʢʨʳʪʦʩʪʠ ʩʢʣʦʥʘ (ʧʦ SVF), 

-  ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʦʚʝʥʴ (ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɻ.ɽ. ɻʨʠʰʘʥʢʦʚʘ), 

-  ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʘ ()̄, 

-  ʵʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʘ (ʘʟʠʤʫʪʘʣʴʥʳʡ ʘʩʧʝʢʪ). 

ʂʘʨʪʘ ʜʦʩʪʫʧʥʘ ʧʦ ʩʩʳʣʢʝ: http://ch808124.tw1.ru (ʨʠʩʫʥʦʢ 3.2.3). 

 

http://ch808124.tw1.ru/
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ʈʠʩʫʥʦʢ 3.2.3 - ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ ʣʘʥʜʰʘʬʪʥʦʡ ʧʦʟʠʮʠʠ (ʣʘʥʜʰʘʬʪʥʦ-

ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ) ɻʦʨʥʦʛʦ ʂʨʳʤʘ  
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ʉʦʟʜʘʥʠʝ ʢʘʨʪʳ ʧʨʦʭʦʜʠʣʦ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. ʉʥʘʯʘʣʘ ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʠʜʠʤʦʩʪʠ ʥʝʙʦʩʚʦʜʘ (SVF) ʚ SAGA GIS ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ, ʧʦʩʣʝ ʯʝʛʦ 

ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʧʝʨʝʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʥʘ 4 ʫʩʣʦʚʥʳʭ ʢʣʘʩʩʘ ï ʦʪ çʟʘʢʨʳʪʳʭè (SVF 0,724ï

0,793) ʜʦ çʦʪʢʨʳʪʳʭè (SVF 0,931ï0,999). ʇʘʨʘʣʣʝʣʴʥʦ ʠʟ ʣʘʥʜʰʘʬʪʥʦʡ ʢʘʨʪʳ ɻ.ɽ. 

ɻʨʠʰʘʥʢʦʚʘ ʙʳʣ ʚʳʜʝʣʝʥ ʩʣʦʡ ʣʘʥʜʰʘʬʪʥʳʭ ʫʨʦʚʥʝʡ ï ʚʳʩʦʪʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ 

(ʥʠʟʢʦʛʦʨʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʦʚʝʥʴ ʠ ʩʨʝʜʥʝʛʦʨʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʦʚʝʥʴ).  

ɼʣʷ ʨʘʩʯʸʪʘ ʢʨʫʪʠʟʥʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʦʜʫʣʴ Slope ʚ QGIS, ʘ ʵʢʩʧʦʟʠʮʠʠ ï ʤʦʜʫʣʴ 

Aspect. ɺʩʝ ʯʝʪʳʨʝ ʨʘʩʪʨʘ ʙʳʣʠ ʩʦʚʤʝʱʝʥʳ ʚ ʝʜʠʥʫʶ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʤʦʜʝʣʴ, ʛʜʝ 

ʢʘʞʜʳʡ ʧʠʢʩʝʣʴ ʩʦʜʝʨʞʠʪ ʢʦʤʙʠʥʘʮʠʶ ʧʘʨʘʤʝʪʨʦʚ: ʥʘʧʨʠʤʝʨ, çʧʦʣʫʟʘʢʨʳʪʳʡ ʩʢʣʦʥ, 

ʩʨʝʜʥʝʛʦʨʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʦʚʝʥʴ, ʧʦʣʦʛʠʡ, ʶʛʦ-ʟʘʧʘʜʥʘʷ ʵʢʩʧʦʟʠʮʠʷè. 

ʂʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ ʙʳʣʘ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʘ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʢʣʦʥʦʚ ʚ ʨʝʣʴʝʬʝ ɻʦʨʥʦʛʦ ʂʨʳʤʘ: 

ï ʧʦʣʦʛʠʝ ï ʫʢʣʦʥ ʤʝʥʝʝ 15Á, 

ï ʩʨʝʜʥʝʡ ʢʨʫʪʠʟʥʳ ï ʦʪ 15Á ʜʦ 30Á, 

ï ʢʨʫʪʳʝ ï 30Á ʠ ʙʦʣʝʝ. 

ʊʘʢʠʝ ʧʦʨʦʛʠ ʦʪʨʘʞʘʶʪ ʨʝʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʨʝʜʥʝʛʦʨʥʦʛʦ ʨʝʣʴʝʬʘ, ʛʜʝ ʩʢʣʦʥʳ 

ʩʚʳʰʝ 15Á ʫʞʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʜʝʥʫʜʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʘ ʫʯʘʩʪʢʠ ʢʨʫʯʝ 

30Á ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʚʠʜʝ ʩʢʘʣʴʥʳʭ ʫʩʪʫʧʦʚ 

ɼʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʣʘʪʬʦʨʤʘ QGIS + 

QGIS2Web, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʜʦʨʘʙʦʪʢʦʡ ʚʨʫʯʥʫʶ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʣʝʛʝʥʜʳ, ʚʩʧʣʳʚʘʶʱʠʭ 

ʧʦʜʩʢʘʟʦʢ ʠ ʬʠʣʴʪʨʘʮʠʠ ʧʦ ʩʣʦʷʤ. ʅʘ ʢʘʨʪʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ: 

- ʥʘʚʦʜʠʪʴ ʢʫʨʩʦʨ ʥʘ ʣʶʙʦʡ ʫʯʘʩʪʦʢ ʠ ʚʠʜʝʪʴ ʧʦʣʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ; 

- ʬʠʣʴʪʨʦʚʘʪʴ ʧʦ ʪʠʧʘʤ ʩʢʣʦʥʦʚ ʠʣʠ ʣʘʥʜʰʘʬʪʥʳʤ ʫʨʦʚʥʷʤ; 

- ʤʘʩʰʪʘʙʠʨʦʚʘʪʴʩʷ ʠ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ. 

ʂʘʨʪʘ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʚʠʟʫʘʣʴʥʦ ʦʮʝʥʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ, 

ʥʦ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʸ ʢʘʢ ʦʩʥʦʚʫ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʧʦʯʚʝʥʥʳʭ ʠʣʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ð ʦʩʦʙʝʥʥʦ ʪʘʤ, ʛʜʝ ʚʘʞʥʘ ʜʝʪʘʣʴʥʘʷ ʧʨʠʚʷʟʢʘ ʢ ʨʝʣʴʝʬʫ ʠ 

ʣʘʥʜʰʘʬʪʥʦʤʫ ʢʦʥʪʝʢʩʪʫ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʚʝʙ-ʢʘʨʪʘ (ʩʩʳʣʢʘ ʦʪʢʨʳʪʦʛʦ ʜʦʩʪʫʧʘ  

http://ch808124.tw1.ru), ʠʥʪʝʛʨʠʨʫʶʱʘʷ ʜʘʥʥʳʝ ʧʦ SVF (ʧʦʢʘʟʘʪʝʣʠ ʩʪʝʧʝʥʠ ʦʪʢʨʳʪʦʩʪʠ 

ʥʝʙʘ), ʣʘʥʜʰʘʬʪʥʦʤʫ ʫʨʦʚʥʶ (ʥʠʟʢʦʛʦʨʥʦʤʫ ʠ ʧʨʝʜʛʦʨʥʦʤʫ), ʢʨʫʪʠʟʥʝ (ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʘʨʘʤʝʪʨʳ) ʠ ʵʢʩʧʦʟʠʮʠʠ (ʨʠʩʫʥʦʢ  3.2.4).  

ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ Sky View Factor 

(SVF) ʧʦʟʚʦʣʠʣ ʦʙʲʝʢʪʠʚʥʦ ʠ ʜʝʪʘʣʴʥʦ ʦʮʝʥʠʪʴ ʣʘʥʜʰʘʬʪʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʫʶ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ɻʦʨʥʦʛʦ ʂʨʳʤʘ, ʨʘʟʚʠʚʘʷ ʢʦʥʮʝʧʮʠʶ ɻ.ɽ. ɻʨʠʰʘʥʢʦʚʘ ʦʙ ʦʪʢʨʳʪʳʭ ʠ 

ʟʘʢʨʳʪʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʩʢʣʦʥʘʭ. 
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ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: 

 

a. ʫʩʪʘʥʦʚʣʝʥʦ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʚ ɻʦʨʥʦʤ ʂʨʳʤʫ ʦʪʢʨʳʪʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʧʦʟʠʮʠʡ: ʚ 

ʨʝʛʠʦʥʝ ʘʙʩʦʣʶʪʥʦ ʧʨʝʦʙʣʘʜʘʶʪ (97,61%) ʦʪʢʨʳʪʳʝ ʠ ʧʦʣʫʦʪʢʨʳʪʳʝ ʩʢʣʦʥʳ (SVF 

> 0,86), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʛʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ. 

b. ʫʩʪʘʥʦʚʣʝʥʘ ʯʸʪʢʘʷ ʩʚʷʟʴ SVF ʩ ʤʦʨʬʦʤʝʪʨʠʝʡ ʨʝʣʴʝʬʘ: ʚʳʷʚʣʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘʷ ʫʤʝʨʝʥʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ (r = -0.48) ʤʝʞʜʫ SVF ʠ ʢʨʫʪʠʟʥʦʡ 

ʩʢʣʦʥʘ. ʅʘʠʙʦʣʝʝ ʟʘʢʨʳʪʳʝ ʫʩʣʦʚʠʷ (SVF 0.724ï0.793) ʬʦʨʤʠʨʫʶʪʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʢʨʫʪʳʭ (>50Á) ʠ ʯʘʩʪʦ ʦʪʚʝʩʥʳʭ ʩʢʣʦʥʘʭ ʛʣʫʙʦʢʠʭ ʢʘʥʴʦʥʦʚ ʠ 

ʫʱʝʣʠʡ (ɹʦʣʴʰʦʡ ʢʘʥʴʦʥ, ʋʯ-ʂʦʰ, ʩʢʣʦʥʳ ɸʡ-ʇʝʪʨʠ ʠ ʜʨ.). 

 

c. ʦʧʨʝʜʝʣʝʥʘ ʚʳʩʦʪʥʦ-ʣʘʥʜʰʘʬʪʥʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ: ʟʘʢʨʳʪʳʝ ʠ ʧʦʣʫʟʘʢʨʳʪʳʝ 

ʩʢʣʦʥʳ ʧʨʠʫʨʦʯʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʢ ʩʨʝʜʥʝʛʦʨʥʦʤʫ ʣʘʥʜʰʘʬʪʥʦʤʫ ʫʨʦʚʥʶ (ʩʨʝʜʥʷʷ 

ʚʳʩʦʪʘ ~600ï700 ʤ), ʛʜʝ ʪʝʢʪʦʥʠʢʦ-ʵʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʶʪ ʥʘʠʙʦʣʝʝ 

ʨʘʩʯʣʝʥʸʥʥʳʡ ʨʝʣʴʝʬ. 

d. ʨʦʣʴ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʳ ʚʪʦʨʠʯʥʘ: ʩʣʘʙʘʷ ʢʦʨʨʝʣʷʮʠʷ SVF ʩ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʦʡ 

(r = -0.19) ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʥʝ ʚʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ, ʘ ʣʦʢʘʣʴʥʘʷ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʧʦʟʠʮʠʷ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʩʪʝʧʝʥʴ 

ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʥʝʙʦʩʚʦʜʘ. 
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ʈʠʩʫʥʦʢ 3.2.4 - ʉʢʨʠʥʰʦʪ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ ʣʘʥʜʰʘʬʪʥʦʡ ʧʦʟʠʮʠʠ 

(ʣʘʥʜʰʘʬʪʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ) ɻʦʨʥʦʛʦ ʂʨʳʤʘ 

 

 

ʅʘʫʯʥʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ: 

a) ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ - ʧʝʨʝʭʦʜ ʦʪ ʢʘʯʝʩʪʚʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ ʵʢʩʧʦʟʠʮʠʠ 

ʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ GIS-ʘʥʘʣʠʟʫ ʥʘ ʦʩʥʦʚʝ SVF ʧʦʚʳʩʠʣ ʪʦʯʥʦʩʪʴ ʠ ʦʙʲʝʢʪʠʚʥʦʩʪʴ 

ʚʳʜʝʣʝʥʠʷ ʣʘʥʜʰʘʬʪʥʳʭ ʧʦʟʠʮʠʡ; 

b) ʧʨʠʢʣʘʜʥʘʷ - ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʚʝʙ-ʢʘʨʪʘ, ʠʥʪʝʛʨʠʨʫʶʱʘʷ ʜʘʥʥʳʝ ʧʦ 

SVF, ʣʘʥʜʰʘʬʪʥʦʤʫ ʫʨʦʚʥʶ, ʢʨʫʪʠʟʥʝ ʠ ʵʢʩʧʦʟʠʮʠʠ, ʩʣʫʞʠʪ ʮʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʯʚ ʠ 
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ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʮʝʣʝʡ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ 

ʚ ɻʦʨʥʦʤ ʂʨʳʤʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ SVF ʧʦʟʚʦʣʠʣʦ ʥʝ ʪʦʣʴʢʦ ʚʝʨʠʬʠʮʠʨʦʚʘʪʴ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ ʦ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʩʢʣʦʥʦʚ, ʥʦ ʠ ʩʦʟʜʘʪʴ ʜʝʪʘʣʴʥʫʶ ʮʠʬʨʦʚʫʶ 

ʦʩʥʦʚʫ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʣʘʥʜʰʘʬʪʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʛʠʦʥʘ. 

 

ɿɸɼɸʏɸ 4. ʄʆɼɽʃʔ ʆʈɻɸʅʀɿɸʎʀʀ ʃɸʅɼʐɸʌʊʆɺ ɻʆʈʅʆɻʆ ʂʈʓʄɸ ʅɸ 

ʃʆʂɸʃʔʅʓʄ ʋʈʆɺʅɽ  

 

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʠ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚʩʝʛʜʘ ʫʜʝʣʷʣʦʩʴ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʝ. ɺ ʨʘʙʦʪʘʭ ɸ.ɻ. ʀʩʘʯʝʥʢʦ ʠ ɺ.ɹ. ʉʦʯʘʚʳ  [1] - ʧʦʜʯʸʨʢʠʚʘʣʦʩʴ, 

ʯʪʦ ʨʝʣʴʝʬ ʬʦʨʤʠʨʫʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʢʘʨʢʘʩ ʛʝʦʩʠʩʪʝʤʳ ʠ ʟʘʜʘʸʪ ʫʩʣʦʚʠʷ ʜʣʷ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ, ʚʣʘʛʠ ʠ ʚʝʱʝʩʪʚʘ, ʦʧʨʝʜʝʣʷʷ ʪʝʤ ʩʘʤʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ 

ʩʚʦʡʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʣʦʢʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ʀʩʩʣʝʜʦʚʘʥʠʝʤ ʚʣʠʷʥʠʷ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʣʘʥʜʰʘʬʪʦʚ ʪʘʢ ʞʝ ʟʘʥʠʤʘʣʠʩʴ ɻʚʦʟʜʝʮʢʠʡ 

ʅ.ɸ., ʇʨʝʦʙʨʘʞʝʥʩʢʠʡ ɺ.ʉ. [29]. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʩʦʚʦʢʫʧʥʳʤ ʚʣʠʷʥʠʝʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ 

ʠʥʜʠʢʘʪʦʨʘ ʵʪʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʤʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ EVI 

(Enhanced Vegetation Index), ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʠʟ ʢʦʤʘʥʜʳ NASA - 

ɸʣʴʬʨʝʜʦ ʍʫʵʪʝ ʠ ʝʛʦ ʢʦʣʣʝʛʘʤʠ [30]. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ EVI ʣʫʯʰʝ ʫʯʠʪʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʘʪʤʦʩʬʝʨʳ ʠ ʬʦʥʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʧʦʯʚʳ), ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ 

ʪʦʯʥʳʤ ʚ ʨʝʛʠʦʥʘʭ ʩ ʛʫʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. 

ʇʨʠʥʠʤʘʝʤ ʫʩʣʦʚʠʝ, ʯʪʦ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ ï ʵʪʦ ʢʣʘʩʩʠʯʝʩʢʠʡ ʠ ʤʦʱʥʳʡ 

ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʧʦʢʘʟʘʪʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʘ, ʦʥ ʚʳʩʪʫʧʘʝʪ ʚ 

ʨʦʣʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʦʪʢʣʠʢʘ ʚʩʝʡ ʣʘʥʜʰʘʬʪʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʩʦʚʦʢʫʧʥʦʝ ʜʝʡʩʪʚʠʝ 

ʬʦʨʤʠʨʫʶʱʠʭ ʝʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʕʪʦ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʦʷʥʠʷ 

ʩʣʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʛʝʦʩʠʩʪʝʤʳ. 

1. ʈʘʩʯʸʪ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ, ʚʢʣʶʯʘʷ EVI, ʦʩʥʦʚʘʥ ʥʘ ʨʘʟʥʠʮʝ ʚ 

ʦʪʨʘʞʝʥʠʠ ʨʘʩʪʝʥʠʷʤʠ ʩʚʝʪʘ ʚ ʢʨʘʩʥʦʡ ʠ ʙʣʠʞʥʝʡ ʠʥʬʨʘʢʨʘʩʥʦʡ ʟʦʥʘʭ ʩʧʝʢʪʨʘ, ʭʦʨʦʰʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʥʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʘʭ, ʚʳʧʦʣʥʝʥʥʳʭ ʩʦ ʩʧʫʪʥʠʢʘ Landsat 8 ʚ 

ʜʠʘʧʘʟʦʥʘʭ 0,63-0,68 ʤʢʤ (ʢʨʘʩʥʳʡ, Band 4) ʠ 0,845-0,885 ʤʢʤ (ʙʣʠʞʥʠʡ ʠʥʬʨʘʢʨʘʩʥʳʡ, 

Band 5). ʂʨʘʩʥʳʡ ʩʚʝʪ ʘʢʪʠʚʥʦ ʧʦʛʣʦʱʘʝʪʩʷ ʭʣʦʨʦʬʠʣʣʦʤ, ʘ ʢʣʝʪʦʯʥʳʝ ʩʪʨʫʢʪʫʨʳ ʣʠʩʪʘ 

ï ʦʪʨʘʞʘʶʪ ʠʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ. ʇʦʵʪʦʤʫ, ʢʦʛʜʘ ʥʘ ʣʠʩʪ ʧʘʜʘʝʪ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ 

(ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʚʩʝ ʜʣʠʥʳ ʚʦʣʥ, ʚʢʣʶʯʘʷ ʢʨʘʩʥʳʡ), ʭʣʦʨʦʬʠʣʣ "ʟʘʙʠʨʘʝʪ" ʧʦʯʪʠ ʚʝʩʴ 

ʢʨʘʩʥʳʡ ʩʚʝʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʜʦʨʦʚʳʡ, ʧʣʦʪʥʳʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʦʯʝʥʴ ʩʣʘʙʦ 

ʦʪʨʘʞʘʝʪ ʢʨʘʩʥʳʡ ʩʚʝʪ. ʏʝʤ ʙʦʣʴʰʝ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ, ʪʝʤ ʤʝʥʴʰʝ ʢʨʘʩʥʦʛʦ ʩʚʝʪʘ 

ʦʥʠ ʦʪʨʘʞʘʶʪ. ɺ ʙʣʠʞʥʝʡ ʠʥʬʨʘʢʨʘʩʥʦʡ ʟʦʥʝ ʩʧʝʢʪʨʘ ʚʥʫʪʨʝʥʥʷʷ ʩʪʨʫʢʪʫʨʘ ʣʠʩʪʴʝʚ 

(ʤʝʟʦʬʠʣʣ) ʥʘʦʙʦʨʦʪ, ʦʯʝʥʴ ʭʦʨʦʰʦ ʦʪʨʘʞʘʝʪ ʙʣʠʞʥʠʡ ʠʥʬʨʘʢʨʘʩʥʳʡ ʩʚʝʪ. ʈʘʩʪʝʥʠʝ 

ʧʦʯʪʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʵʪʫ ʵʥʝʨʛʠʶ, ʧʦʵʪʦʤʫ ʦʥʘ ʦʪʨʘʞʘʝʪʩʷ. ʏʝʤ ʚʳʰʝ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʪʝʤ ʥʠʞʝ ʦʪʨʘʞʝʥʠʝ ʚ ʢʨʘʩʥʦʡ ʟʦʥʝ ʠ ʚʳʰʝ ʚ ʠʥʬʨʘʢʨʘʩʥʦʡ ï ʵʪʠ 

ʜʝʰʠʬʨʠʨʦʚʦʯʥʳʝ ʧʨʠʟʥʘʢʠ ʭʦʨʦʰʦ ʯʠʪʘʶʪʩʷ ʥʘ ʢʦʩʤʦʩʥʠʤʢʘʭ. ʈʘʟʣʠʯʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʧʝʢʪʨʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʯʘʩʪʝʡ ʦʙʫʩʣʦʚʣʠʚʘʶʪʩʷ ʩʦʩʪʘʚʦʤ 
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ʠ ʩʦʩʪʦʷʥʠʝʤ ʧʠʛʤʝʥʪʦʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʧʦʢʨʦʚʥʳʭ ʪʢʘʥʝʡ, ʤʦʨʬʦʣʦʛʠʝʡ ʨʘʩʪʝʥʠʷ ʚ 

ʮʝʣʦʤ, ʚʦʟʨʘʩʪʦʤ, ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ [31]. 

2. ʊʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʪʘʢʠʝ ʢʘʢ ʚʳʩʦʪʘ, 

ʢʨʫʪʠʟʥʘ ʠ ʵʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʘ, ʬʦʨʤʳ ʠ ʵʣʝʤʝʥʪʳ ʨʝʣʴʝʬʘ, ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʯʝʨʝʟ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʘ ʠ ʚʣʘʛʠ, ʦʧʨʝʜʝʣʷʶʪ ʭʘʨʘʢʪʝʨ ʧʦʯʚʝʥʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ [32]. ʂʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ EVI ï ʵʪʦ, ʧʦ ʩʫʪʠ, ʢʘʨʪʘ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʣʘʥʜʰʘʬʪʘ. ʆʥʘ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʧʨʠʨʦʜʥʳʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ (ʫʨʦʯʠʱʘʤʠ, ʬʘʮʠʷʤʠ), ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʣʠ ʠʟ-ʟʘ ʨʘʟʣʠʯʠʡ ʚ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʬʘʢʪʦʨʘʭ (ʨʝʣʴʝʬ, ʣʠʪʦʣʦʛʠʷ, ʫʚʣʘʞʥʝʥʠʝ ʠ ʜʨ.) ʦʨʛʘʥʠʟʘʮʠʠ 

ʣʘʥʜʰʘʬʪʘ, ʦʪʨʘʞʘʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʛʫʩʪʦʪʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ ʢʘʢ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʧʦʢʘʟʘʪʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʘ 

ʧʦʢʘʟʳʚʘʝʪ ʢʘʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʬʘʢʪʦʨʳ ʧʨʠʚʝʣʠ ʢ ʥʘʙʣʶʜʘʝʤʳʤ ʩʚʦʡʩʪʚʘʤ ʣʘʥʜʰʘʬʪʘ. 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ ʚʢʣʘʜ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ ʧʨʝʜʛʦʨʴʷ ɻʣʘʚʥʦʡ ʛʨʷʜʳ ʂʨʳʤʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ EVI. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʧʠʩʘʥʥʳʝ ʥʠ ʞʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ.  

3. ɼʣʷ ʢʘʞʜʦʛʦ ʧʦʣʠʛʦʥʘ (ʧʦʚʝʨʭʥʦʩʪʴ ʚʳʜʝʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʬʦʨʤ ʨʝʣʴʝʬʘ 

ʚ ʩʚʦʠʭ ʛʨʘʥʠʮʘʭ) ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʯʠʪʘʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ EVI, ʥʘ ʦʩʥʦʚʝ 

ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ Landsat 8, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʦʙʱʝʜʦʩʪʫʧʥʦʛʦ ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʘʨʭʠʚʘ ʚ ʩʝʪʠ Internet ʥʘ ʩʘʡʪʝ http://glovis.usgs.gov (Earth Resources Observation and 

Science Center (EROS), U.S. Department of the Interior, U.S. Geological Survey) [33]. ɼʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦ 43 ʧʦʣʠʛʦʥʘʣʴʥʳʤ 

ʫʯʘʩʪʢʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʅʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʡ 

ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ [33] ʧʦʩʪʨʦʝʥʳ ʢʘʨʪʳ ʵʢʩʧʦʟʠʮʠʠ, ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʘ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʠʥʜʝʢʩʘ ʚʣʘʞʥʦʩʪʠ TWI (ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʧʨʠʤʝʥʷʝʤʳʡ ʜʣʷ ʦʮʝʥʢʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʥʘ ʦʩʥʦʚʝ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ) [34], 

ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪ, ʵʣʝʤʝʥʪʦʚ ʠ ʬʦʨʤ ʨʝʣʴʝʬʘ ʚ ɻʀʉ-ʧʣʘʪʬʦʨʤʝ Qgis Desktop 3.40.12. 

ʈʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʷ Processing Toolbox Ÿ SAGA GIS Ÿ 

Terrain Analysis (ʘʣʛʦʨʠʪʤ çTopographic Wetness Indexè) ʠ Raster Terrain Analysis. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʢʣʶʯʘʣ ʢʦʨʨʝʣʷʮʠʶ ʉʧʠʨʤʝʥʘ ʜʣʷ ʦʮʝʥʢʠ ʩʚʷʟʠ ʤʝʞʜʫ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʠʥʜʝʢʩʦʤ EVI, 

ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ (ANOVA) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʩʪ-ʭʦʢ 

ʪʝʩʪʘ ʊʴʶʢʠ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ EVI ʤʝʞʜʫ ʩʢʣʦʥʘʤʠ ʨʘʟʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. 

ʈʘʩʯʸʪʳ ʚʳʧʦʣʥʝʥʳ ʚ ʧʨʦʛʨʘʤʤʝ JASP.  

ʄʦʜʝʣʴ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʧʦʩʪʨʦʝʥʘ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʚ ʪʦʤ ʞʝ 

ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʠʢʪʦʨʦʚ ʚʢʣʶʯʝʥʳ: ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ 

ʢʦʤʧʦʥʝʥʪʳ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʘ (Sin ʠ Cos), ʩʨʝʜʥʷʷ ʢʨʫʪʠʟʥʘ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʡ ʠʥʜʝʢʩ 

ʚʣʘʞʥʦʩʪʠ TWI ʠ ʬʠʢʪʠʚʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʜʣʷ ʵʣʝʤʝʥʪʦʚ ʠ ʬʦʨʤ ʨʝʣʴʝʬʘ (ʙʘʣʢʘ, ʧʦʡʤʘ, 

ʚʦʜʦʨʘʟʜʝʣ; ʙʘʟʦʚʘʷ ʢʘʪʝʛʦʨʠʷ ï çʩʢʣʦʥè). ɺʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʠʩʢʣʶʯʝʥʘ ʠʟ ʤʦʜʝʣʠ 

ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʩ ʜʨʫʛʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 
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ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʙʳʣʠ ʚʳʙʨʘʥʳ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʠʤ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ 

ʚʳʷʚʠʪʴ ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʦʡ EVI ʠ ʬʘʢʪʦʨʘʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ, 

ʥʦ ʠ ʜʦʢʘʟʘʪʴ ʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩ ʧʦʤʦʱʴʶ ʧʦʢʘʟʘʪʝʣʷ p-

value, ʧʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʝ p < 0,05 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚʳʷʚʣʝʥʥʳʝ ʩʚʷʟʠ 

ʤʘʣʦʚʝʨʦʷʪʥʦ ʚʦʟʥʠʢʣʠ ʩʣʫʯʘʡʥʦ.  

ɺʳʷʚʣʝʥʠʝ ʛʣʘʚʥʳʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ EVI ʚ ʧʨʝʜʛʦʨʴʝ ɻʣʘʚʥʦʡ ʛʨʷʜʳ 

ʂʨʳʤʩʢʠʭ ʛʦʨ, ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʥʘ ʧʨʠʤʝʨʝ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ (ʨʠʩʫʥʦʢ 4.1). ʀʩʩʣʝʜʫʝʤʳʡ 

ʫʯʘʩʪʦʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ɹʘʣʘʢʣʘʚʩʢʦʤ ʨʘʡʦʥʝ ʚ 860 ʤʝʪʨʘʭ ʢ ʩʝʚʝʨʫ ʦʪ ʩʝʣʘ ʈʦʜʥʦʝ. ʅʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢʝ ʨʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʥʠʤʘʝʪ ʯʘʩʪʴ ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ ʊʝʨʥʦʚʢʘ.  ɺ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʫʯʘʩʪʢʘ ʧʨʦʪʝʢʘʝʪ ʨʝʢʘ ɸʡ-ʊʦʜʦʨʢʘ. ɺ ʝʛʦ ʧʨʝʜʝʣʘʭ ʨʘʩʧʦʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʚʝʨʰʠʥʳ: ʏʘʤʭʘʣʳʭ-ɹʫʨʫʥ (273 ʤ ʥ. ʫ. ʤ.), ʋʩʪʝʥ-ʊʝʧʝ (276 ʤ ʥ. ʫ. ʤ.) ʠ ɿʳʙʫʢ-ʊʝʧʝ (451 ʤ ʥ. 

ʫ. ʤ.). 

 

 

ʈʠʩʫʥʦʢ 4.1 - ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʧʨʝʜʛʦʨʥʦʛʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʫʨʦʚʥʷ 

 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. ɼʣʷ ʨʝʣʴʝʬʘ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʥʝʙʦʣʴʰʠʝ ʧʝʨʝʧʘʜʳ ʚʳʩʦʪ, ʩʣʘʙʦ ʨʘʩʯʣʝʥʸʥʥʳʡ ʨʝʣʴʝʬ. ɼʠʘʧʘʟʦʥ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 150-450 ʤ. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʦʣʠʛʦʥʦʚ ʦʙʣʘʜʘʝʪ 

ʚʳʩʦʪʘʤʠ 200-250 ʤ (ʨʠʩʫʥʦʢ 4.2).  

ɻʠʩʪʦʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪ ʫʤʝʨʝʥʥʦʡ 

ʜʦ ʚʳʩʦʢʦʡ ʨʘʩʪʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ (EVI 0,5-0,70). ɹʦʣʴʰʠʥʩʪʚʦ ʧʦʣʠʛʦʥʦʚ ʠʤʝʶʪ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ EVI (0,48). ʅʘ ʨʠʩʫʥʢʝ 4.2 ʚʠʜʥʦ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʶʪ ʧʦʣʦʛʠʝ ʠ ʫʤʝʨʝʥʥʦ ʢʨʫʪʳʝ 

ʩʢʣʦʥʳ (ʦʪ 1Á ʜʦ 17,5Á). ʇʠʢ ʛʠʩʪʦʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʨʫʪʠʟʥʳ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 13-14°, 

ʤʥʦʛʦ ʫʯʘʩʪʢʦʚ ʩ ʫʢʣʦʥʦʤ ʦʢʦʣʦ 9 ʛʨʘʜʫʩʦʚ. ʇʦʯʪʠ ʥʝʪ ʢʨʫʪʳʭ ʩʢʣʦʥʦʚ (>16Á). ɽʩʪʴ ʥʝʙʦʣʴʰʦʝ 
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ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʢʦʚ ʩ ʫʢʣʦʥʦʤ <3Á ï ʚʦʟʤʦʞʥʦ, ʜʥʠʱʘ ʜʦʣʠʥ ʠʣʠ ʨʘʚʥʠʥʳ. ʊʝʨʨʠʪʦʨʠʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʭʦʣʤʠʩʪʘʷ ʩ ʫʤʝʨʝʥʥʳʤ ʫʢʣʦʥʦʤ; ʤʘʣʦ ʧʣʦʩʢʠʭ ʠ ʦʯʝʥʴ ʢʨʫʪʳʭ ʫʯʘʩʪʢʦʚ - 

ʙʣʘʛʦʧʨʠʷʪʥʘ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ.  

ɼʠʘʧʘʟʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʚʣʘʞʥʦʩʪʠ TWI: 6-16 ï ʦʪ ʫʤʝʨʝʥʥʦ 

ʚʣʘʞʥʳʭ ʜʦ ʦʯʝʥʴ ʚʣʘʞʥʳʭ ʫʯʘʩʪʢʦʚ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʛʦʥʦʚ ʚʳʷʚʣʝʥʦ ʧʨʠ TWI  

6-7 ï ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʘʩʪʢʦʚ ʠʤʝʶʪ ʥʠʟʢʫʶ/ʫʤʝʨʝʥʥʫʶ ʚʣʘʞʥʦʩʪʴ. ʆʯʝʥʴ ʤʘʣʦ ʫʯʘʩʪʢʦʚ ʩ TWI 

>12 ʟʥʘʯʠʪ, ʧʦʯʪʠ ʥʝʪ ʧʦʩʪʦʷʥʥʦ ʫʚʣʘʞʥʸʥʥʳʭ ʟʦʥ. TWI = 16 ï ʝʜʠʥʠʯʥʳʝ ʪʦʯʢʠ, ʚʦʟʤʦʞʥʦ, 

ʜʥʠʱʘ ʦʚʨʘʛʦʚ ʠʣʠ ʨʦʜʥʠʢʠ. 

 

 

ʈʠʩʫʥʦʢ 4.2 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ ʧʦʣʠʛʦʥʘʤ 

ʪʝʨʨʠʪʦʨʠʠ  

 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʉʧʠʨʤʝʥʘ. ʅʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘʠʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʚʳʷʚʣʝʥʘ ʤʝʞʜʫ ʢʨʫʪʠʟʥʦʡ ʩʢʣʦʥʘ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤ ʠʥʜʝʢʩʦʤ 

ʚʣʘʞʥʦʩʪʠ (0,51) ï ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʦʛʠʢʝ, ʯʪʦ ʢʨʫʪʳʤ ʩʢʣʦʥʘʤ ʩʚʦʡʩʪʚʝʥʥʘ ʥʠʟʢʘʷ ʚʣʘʞʥʦʩʪʴ 

ʧʦʯʚ, ʘ ʚʣʘʞʥʳʝ ʟʦʥʳ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʠʭ ʧʦʥʠʞʝʥʠʷʭ ʨʝʣʴʝʬʘ. 

ʈʘʩʩʯʠʪʳʚʘʝʤ ʢʦʨʨʝʣʷʮʠʶ ʉʧʠʨʤʝʥʘ (ʪʘʙʣʠʮʘ 4.1). 
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ʊʘʙʣʠʮʘ 4.1 - ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ 

 

 EVI_mean Slope_mean TWI_mean Elevation_mean 

EVI_mean 1 0,18 -0.19 -0,1 

Slope_mean 0,18 1 -0,51 0,21 

TWI_mean -0,19 -0,51 1 -0,36 

Elevation_mean -0,1 0,21 -0,36 1 

 

ʆʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ TWI (ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤ ʠʥʜʝʢʩʦʤ ʫʚʣʘʞʥʝʥʥʦʩʪʠ) ʠ 

EVI (ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ) ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʪʦ, ʯʪʦ ʩʘʤʳʝ ʚʣʘʞʥʳʝ ʫʯʘʩʪʢʠ (ʜʦʣʠʥʳ) ʣʠʙʦ 

ʥʝ ʧʦʢʨʳʪʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (ʥʘʧʨʠʤʝʨ, ʟʘʥʷʪʳ ʧʦʜ ʜʦʨʦʛʠ, ʪʘʢʞʝ ʠʟ ʩʧʫʪʥʠʢʦʚʦʛʦ ʩʥʠʤʢʘ 

ʚʠʜʥʳ ʧʘʰʥʠ (ʢʦʨʠʯʥʝʚʳʝ/ʩʝʨʳʝ ʫʯʘʩʪʢʠ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ ʥʠʟʢʠʡ EVI). ʇʦʤʠʤʦ ʵʪʦʛʦ, 

TWI ï ʛʦʚʦʨʠʪ, ʛʜʝ ʚʦʜʘ ʤʦʞʝʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ, ʥʦ ʥʝ ʫʯʠʪʳʚʘʝʪ: ʪʠʧ ʧʦʯʚʳ, ʛʣʫʙʠʥʫ ʟʘʣʝʛʘʥʠʷ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ʉʚʷʟʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ EVI ʩ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʯʝʥʴ ʩʣʘʙʘʷ 

(0,2), ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʜʦʤʠʥʠʨʫʶʱʝʤ ʚʣʠʷʥʠʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʨʠʩʫʥʦʢ 4.3). 

  

                  
 

ʈʠʩʫʥʦʢ 4.3 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ EVI ʧʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷʤ (3ʘ) ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʫʚʣʘʞʥʝʥʥʦʩʪʠ (TWI) (3ʙ), ʵʣʝʤʝʥʪʳ ʠ 

aʦʨʤʳ ʨʝʣʴʝʬʘ ʣʦʢʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ (3ʚ) 

3

ȑ 

3

Ȓ 

3

ȓ 
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ɺʣʠʷʥʠʝ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʘ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ (ANOVA).  ɼʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ 

(ANOVA) ʧʨʦʚʦʜʠʣʩʷ ʩ ʮʝʣʴʶ ʧʨʦʚʝʨʠʪʴ ʚʣʠʷʝʪ ʣʠ ʥʘʧʨʘʚʣʝʥʠʝ ʩʢʣʦʥʘ ʥʘ ʠʩʩʣʝʜʫʝʤʫʶ 

ʚʝʣʠʯʠʥʫ (EVI). ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʘʧʨʘʚʣʝʥʠʷ: ʩʝʚʝʨʥʳʝ, ʚʦʩʪʦʯʥʳʝ, ʟʘʧʘʜʥʳʝ, ʶʞʥʳʝ 

ʩʢʣʦʥʳ. ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ANOVA ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.2. 

 

ʊʘʙʣʠʮʘ 4.2 - ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ANOVA 

 

ʀʩʪʦʯʥʠʢ ʚʘʨʠʘʮʠʠ Cʫʤʤʘ 

ʢʚʘʜʨʘʪʦʚ 

df cʪʝʧʝʥʠ 

ʩʚʦʙʦʜʳ 

F-ʩʪʘʪʠʩʪʠʢʘ PR(>F) (p-

ʟʥʘʯʝʥʠʝ) 

ʄʝʞʛʨʫʧʧʦʚʘʷ ʚʘʨʠʘʮʠʷ 

ʩʨʝʜʥʠʭ EVI 
0,0782 3 3,28 0,0348 

ɺʥʫʪʨʠʛʨʫʧʧʦʚʘʷ 

ʚʘʨʠʘʮʠʷ ʩʨʝʜʥʠʭ EVI 
0,2303 29 - - 

 

4. ʆʪʥʦʰʝʥʠʝ ʤʝʞʛʨʫʧʧʦʚʦʡ ʜʠʩʧʝʨʩʠʠ ʢ ʚʥʫʪʨʠʛʨʫʧʧʦʚʦʡ (F = 3,28) ʜʦʩʪʘʪʦʯʥʦ 

ʟʥʘʯʠʤʦʝ n=33 (ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʪʫʨʦʚ ʨʘʟʥʦʡ ʵʢʩʧʦʟʠʮʠʠ), ʛʦʚʦʨʠʪ ʦ ʥʘʣʠʯʠʠ ʨʘʟʣʠʯʠʡ ʚ 

ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʷʭ EVI ʤʝʞʜʫ ʩʢʣʦʥʘʤʠ ʨʘʟʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. ʊʘʢ ʢʘʢ p-value = 0,0348, ʯʪʦ 

ʥʠʞʝ ʧʦʨʦʛʘ 0,05 (ʫʩʣʦʚʥʘʷ ʛʨʘʥʠʮʘ, ʢʦʪʦʨʫʶ ʧʨʠʥʷʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʧʨʠʝʤʣʝʤʳʡ ʨʠʩʢ 

ʦʰʠʙʠʪʴʩʷ) [35], ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʦʰʠʙʢʠ ʤʝʥʝʝ ʯʝʤ ʚ 5% ʩʣʫʯʘʝʚ ʤʳ ʤʦʞʝʤ ʫʪʚʝʨʞʜʘʪʴ, 

ʯʪʦ ʭʦʪʷ ʙʳ ʦʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʩʢʣʦʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʧʦ ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ 

ʦʪ ʜʨʫʛʠʭ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʳʷʚʠʪʴ ʢʘʢʦʝ ʠʤʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ 

ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʩʨʘʚʥʝʥʠʡ (ʧʦʩʪ-ʭʦʢ ʪʝʩʪ ʊʴʶʢʠ). ʈʝʟʫʣʴʪʘʪʳ ʧʦʩʪ-ʭʦʢ ʪʝʩʪʘ ʊʴʶʢʠ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.3. 

ʊʘʙʣʠʮʘ 4.3 - ʈʝʟʫʣʴʪʘʪʳ ʧʦʩʪ-ʭʦʢ ʪʝʩʪʘ ʊʴʶʢʠ 

ɻʨʫʧʧʘ 1 ɻʨʫʧʧʘ 2 

ʈʘʟʥʠʮʘ 

ʩʨʝʜʥʠʭ 

ʟʥʘʯʝʥʠʡ 

p-adj lower upper 

ɿʘʧʘʜʥʳʡ 

ʩʢʣʦʥ 

ɺʦʩʪʦʯʥʳʡ 

ʩʢʣʦʥ -0,0731 0,2673 -0,1801 0,034 

ʉʝʚʝʨʥʳʡ 

ʩʢʣʦʥ 

ɺʦʩʪʦʯʥʳʡ 

ʩʢʣʦʥ -0,0133 0,996 -0,1752 0,1486 

ʖʞʥʳʡ 

ʩʢʣʦʥ 

ɺʦʩʪʦʯʥʳʡ 

ʩʢʣʦʥ -0,1244 0,0292 -0,2388 -0,0099 

ʉʝʚʝʨʥʳʡ 

ʩʢʣʦʥ 

ɿʘʧʘʜʥʳʡ 

ʩʢʣʦʥ 0,0598 0,7281 -0,0969 0,2165 
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ʖʞʥʳʡ 

ʩʢʣʦʥ 

ɿʘʧʘʜʥʳʡ 

ʩʢʣʦʥ -0,0513 0,5669 -0,1584 0,0558 

ʖʞʥʳʡ 

ʩʢʣʦʥ 

ʉʝʚʝʨʥʳʡ 

ʩʢʣʦʥ -0,1111 0,2629 -0,273 0,0508 

 

ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʢʘʞʝʪʩʷ, ʯʪʦ ʚʦʩʪʦʯʥʳʝ ʩʢʣʦʥʳ ʠʤʝʶʪ ʩʘʤʳʡ ʚʳʩʦʢʠʡ EVI. ʅʦ ʯʪʦʙʳ 

ʙʳʪʴ ʫʚʝʨʝʥʥʳʤʠ, ʯʪʦ ʵʪʦ ʥʝ ʩʣʫʯʘʡʥʦʩʪʴ, ʤʳ ʧʨʦʚʝʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ.  

ʈʝʟʫʣʴʪʘʪ ʧʦʢʘʟʘʣ: ʝʜʠʥʩʪʚʝʥʥʘʷ ʟʥʘʯʠʤʘʷ ʨʘʟʥʠʮʘ - ʤʝʞʜʫ ɺʦʩʪʦʯʥʳʤʠ ʠ ʖʞʥʳʤʠ 

ʩʢʣʦʥʘʤʠ: ʨʘʟʥʠʮʘ ʩʨʝʜʥʠʭ = -0,1244. ʉʨʝʜʥʝʝ EVI ʥʘ ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʥʘ 0,1244 ʚʳʰʝ, ʯʝʤ 

ʥʘ ʶʞʥʦʤ; ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ [-0,2388, -0,0099]: ʥʝ ʚʢʣʶʯʘʝʪ 0, ʟʥʘʯʠʪ ʨʘʟʣʠʯʠʝ 

ʥʘʜʸʞʥʦʝ p-adj = 0,0292: ʧʦʩʣʝ ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʩʨʘʚʥʝʥʠʷ ʦʩʪʘʸʪʩʷ ʤʝʥʝʝ 0,05, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʟʥʘʯʠʤʦ.  ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʤʝʥʥʦ ʚ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʘʢʪʠʚʥʝʝ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʵʢʩʧʦʟʠʮʠʠ. ʖʞʥʳʝ ʩʢʣʦʥʳ ï ʙʦʣʝʝ ʩʫʭʠʝ ʠ ʪʸʧʣʳʝ: ʩʠʣʴʥʝʝ ʧʨʦʛʨʝʚʘʶʪʩʷ, ʙʳʩʪʨʝʝ 

ʚʳʩʳʭʘʶʪ, ʚʦʩʪʦʯʥʳʝ ʩʢʣʦʥʳ ï ʧʦʣʫʯʘʶʪ ʫʪʨʝʥʥʝʝ ʩʦʣʥʮʝ, ʥʦ ʠʟʙʝʛʘʶʪ ʞʘʨʢʦʝ 

ʧʦʩʣʝʧʦʣʫʜʝʥʥʦʝ ʚʨʝʤʷ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʦʣʫʯʘʝʪ ʤʝʥʴʰʝ ʩʪʨʝʩʩʘ ʦʪ ʞʘʨʳ ʠ ʟʘʩʫʭʠ.  ʈʘʟʣʠʯʠʷ 

ʤʝʞʜʫ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ ʧʘʨʘʤʠ ʥʘʧʨʘʚʣʝʥʠʡ ʩʢʣʦʥʦʚ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʳʤʠ (ʚʩʝ 

p-adj > 0,05). 

ʉʦʚʤʝʩʪʥʦʝ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ (ʤʥʦʞʝʩʪʚʝʥʥʘʷ ʨʝʛʨʝʩʩʠʷ). ɼʣʷ ʚʳʷʚʣʝʥʠʷ 

ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ EVI ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʤʦʜʝʣʴ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ, ʧʦ ʬʦʨʤʫʣʝ 

 

EVI_mean = ɓ0 + ɓ1 Ĭ Sin_mean + ɓ2 Ĭ Cos_mean + ɓ3 Ĭ Slope_mean +ɓ4 Ĭ TWI_mean + + ɓ5 × 

is_ʚʦʜʦʨʘʟʜʝʣ +ɓ6 Ĭ is_ʙʘʣʢʘ + ɓ7 Ĭ is_ʧʦʡʤʘ + Ů                        (1),        

 

ʛʜʝ ɓ0- ʢʦʥʩʪʘʥʪʘ;  

ɓïɓ 0 ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʨʝʩʩʠʠ; 

Ů ï ʦʩʪʘʪʦʢ (ʦʰʠʙʢʘ ʤʦʜʝʣʠ). 

 

ɺ ʢʘʯʝʩʪʚʝ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ (ʧʨʝʜʠʢʪʦʨʦʚ) ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʧʘʨʘʤʝʪʨʳ:  

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʝʜʠʢʪʦʨʳ: 

- ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʡ ʠʥʜʝʢʩ ʚʣʘʞʥʦʩʪʠ (twi_mean) ï ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦʝ 

ʥʘʢʦʧʣʝʥʠʝ ʚʣʘʛʠ ʚ ʨʝʣʴʝʬʝ; 

- ʩʨʝʜʥʷʷ ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʘ (slope_mean); 

- ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʘ (sin_mean ʠ cos_mean) ï 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʧʨʝʨʳʚʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʢʣʦʥʘ; 
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ʵʣʝʤʝʥʪʳ ʠ ʬʦʨʤʳ ʨʝʣʴʝʬʘ:  

- ʙʘʣʢʠ, ʧʦʡʤʘ, ʚʦʜʦʨʘʟʜʝʣʳ.  

ɹʘʟʦʚʦʡ ʢʘʪʝʛʦʨʠʝʡ ʩʣʫʞʠʣ çʩʢʣʦʥè, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʦʛʦ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʩʪʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ (ʩʤ. ʪʘʙʣʠʮʫ 4.4): ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʦʪʨʘʞʘʝʪ ʩʨʝʜʥʶʶ 

ʨʘʟʥʠʮʫ ʚ ʟʥʘʯʝʥʠʠ EVI ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʘʪʝʛʦʨʠʝʡ (ʙʘʣʢʘ, ʧʦʡʤʘ, ʚʦʜʦʨʘʟʜʝʣ) ʠ 

ʩʢʣʦʥʦʤ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ (ʦʜʠʥʘʢʦʚʘʷ ʵʢʩʧʦʟʠʮʠʷ, ʢʨʫʪʠʟʥʘ ʠ ʪ.ʜ.). ɺʳʩʦʪʘ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ ʠʟʥʘʯʘʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʧʨʝʜʠʢʪʦʨ, ʥʦ ʚ ʠʪʦʛʝ ʙʳʣʘ 

ʠʩʢʣʶʯʝʥʘ, ʧʦʩʢʦʣʴʢʫ ʧʦʯʪʠ ʜʫʙʣʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʶ, ʫʞʝ ʩʦʜʝʨʞʘʱʫʶʩʷ ʚ ʜʨʫʛʠʭ 

ʧʝʨʝʤʝʥʥʳʭ (ʬʦʨʤʝ ʨʝʣʴʝʬʘ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ). ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʤʦʜʝʣʴ ʥʝ 

ʤʦʞʝʪ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʤʫ ʠʟ ʬʘʢʪʦʨʦʚ ʧʨʠʥʘʜʣʝʞʠʪ ʥʘʙʣʶʜʘʝʤʳʡ ʵʬʬʝʢʪ.  

 

ʊʘʙʣʠʮʘ 4.4 - ʈʝʟʫʣʴʪʘʪʳ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʟʘʚʠʩʠʤʦʩʪʠ EVI ʦʪ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʇʝʨʝʤʝʥʥʘʷ ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʘʥʜʘʨʪʥʘ

ʷ ʦʰʠʙʢʘ 

t-ʩʪʘʪʠʩʪʠʢʘ p-ʟʥʘʯʝʥʠʝ 

ʂʦʥʩʪʘʥʪʘ 0,4614 0,0188 24,54 <0,001 

TWI 0,0038 0,0031 1,21 0,237 

ʂʨʫʪʠʟʥʘ 0,0008 0,0018 0,44 0,665 

Sin 0,0523 0,0200 2,62 0,012 

Cos 0,0841 0,0181 4,65 <0,001 

Is_ɹʘʣʢʘ -0,0209 0,0211 -0,99 0,329 

Is_ʇʦʡʤʘ -0,0115 0,0270 -0,43 0,673 

Is_ɺʦʜʦʨʘʟʜʝʣ -0,0132 0,0175 -0,75 0,457 

ʄʦʜʝʣʴ ʚ ʮʝʣʦʤ 

R² 0,392    

ʉʢʦʨʨʝʢʪʠʨʦʚʘʥʥ

ʳʡ RĮ 
0,271    

F(7, 25) 3,25   0,0096 

 

ʇʦʩʢʦʣʴʢʫ ʢʦʵʬʬʠʮʠʝʥʪʳ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʧʨʠ Cos (+0,0841) ʠ Sin 

(+0,0523) ʧʦʣʦʞʠʪʝʣʴʥʳ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʯʝʤ ʚʳʰʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ ʫ ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʘʩʪʢʘ, ʪʝʤ ʚʳʰʝ ʥʘ ʥʸʤ EVI; ʧʨʠ ʵʪʦʤ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ Cos_mean (ʙʣʠʟʢʠʝ ʢ +1) ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʦʚ, ʘ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ Sin_mean (ʙʣʠʟʢʠʝ ʢ +1) ï ʜʣʷ ʚʦʩʪʦʯʥʳʭ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʩʢʣʦʥʘʭ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ 
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ʵʢʩʧʦʟʠʮʠʠ, ʛʜʝ ʩʦʯʝʪʘʶʪʩʷ ʪʝʥʴ (ʚ ʩʣʫʯʘʝ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʦʚ) ʠ ʫʪʨʝʥʥʝʝ ʦʩʚʝʱʝʥʠʝ (ʚ 

ʩʣʫʯʘʝ ʚʦʩʪʦʯʥʳʭ), ʯʪʦ ʩʥʠʞʘʝʪ ʠʩʧʘʨʝʥʠʝ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʚʣʘʛʠ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʠ ʦʜʥʘ ʠʟ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʨʝʣʴʝʬʘ (ʙʘʣʢʠ, ʧʦʡʤʳ, 

ʚʦʜʦʨʘʟʜʝʣʳ) ʥʝ ʦʢʘʟʘʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʚʣʠʷʥʠʷ ʥʘ EVI ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʘʟʦʚʦʡ 

ʢʘʪʝʛʦʨʠʝʡ çʩʢʣʦʥè. ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ 

ʦʟʥʘʯʘʶʪ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ EVI ʚ ʵʪʠʭ ʬʦʨʤʘʭ ʨʝʣʴʝʬʘ ʥʝʤʥʦʛʦ ʥʠʞʝ, ʯʝʤ 

ʥʘ ʩʢʣʦʥʘʭ ʩ ʪʝʤʠ ʞʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʆʜʥʘʢʦ ʵʪʘ ʨʘʟʥʠʮʘ ʥʘʩʪʦʣʴʢʦ 

ʤʘʣʘ, ʯʪʦ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʝʸ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʡ (p > 0,05). 

ʇʦʢʘʟʘʪʝʣʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʚʣʘʞʥʦʩʪʠ (TWI) ʠ ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʘ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ, 

ʪʘʢʞʝ ʥʝ ʜʦʩʪʠʛʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʪʦʨʦʩʪʝʧʝʥʥʫʶ ʨʦʣʴ 

ʵʪʠʭ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʢʩʧʦʟʠʮʠʝʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʣʘʥʜʰʘʬʪʦʚ, ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʝʜʛʦʨʴʷ ʂʨʳʤʩʢʠʭ ʛʦʨ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʸʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ ʢʣʶʯʝʚʫʶ ʨʦʣʴ 

ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʝʜʛʦʨʴʷ ʂʨʳʤʩʢʠʭ ʛʦʨ ʥʘ ʧʨʠʤʝʨʝ ʣʦʢʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʩʪʨʫʢʪʫʨʳ ʣʘʥʜʰʘʬʪʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʞʠʜʘʝʤʫʶ ʩʚʷʟʴ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩ 

ʫʚʣʘʞʥʝʥʠʝʤ (TWI) ʠ ʵʥʝʨʛʠʝʡ ʨʝʣʴʝʬʘ, ʠʤʝʥʥʦ ʦʨʠʝʥʪʘʮʠʷ ʩʢʣʦʥʘ ʧʦ ʦʩʠ ʚʦʩʪʦʢ-ʟʘʧʘʜ 

ʦʢʘʟʘʣʘʩʴ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʦʢʘʟʘʪʝʣʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʠʥʜʝʢʩʘ EVI. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ EVI ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʫʯʘʩʪʢʦʚ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ 

ʵʢʩʧʦʟʠʮʠʝʡ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʤʠʢʨʦʢʣʠʤʘʪʦʤ (ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʫʩʣʦʚʠʷ ʩʦʯʝʪʘʥʠʷ ʪʝʧʣʘ ʠ ʚʣʘʛʠ): ʩʝʚʝʨʥʳʝ ʩʢʣʦʥʳ ʧʦʣʫʯʘʶʪ ʤʝʥʴʰʝ ʧʨʷʤʦʡ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ, ʘ ʥʘ ʚʦʩʪʦʯʥʳʭ ʫʤʝʥʴʰʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʩʣʝʧʦʣʫʜʝʥʥʦʛʦ ʧʝʨʝʛʨʝʚʘ, ʯʪʦ 

ʩʥʠʞʘʝʪ ʠʩʧʘʨʝʥʠʝ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʚʣʘʛʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʞʠʜʘʝʤʫʶ ʩʚʷʟʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʫʪʠʟʥʳ 

ʩʢʣʦʥʦʚ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʚʣʘʞʥʦʩʪʠ (TWI), ʬʦʨʤ ʠ ʵʣʝʤʝʥʪʦʚ ʨʝʣʴʝʬʘ (ʙʘʣʢʠ, 

ʧʦʡʤʳ, ʚʦʜʦʨʘʟʜʝʣʳ), ʠʭ ʚʢʣʘʜ ʦʢʘʟʘʣʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʳʤ ʚ ʧʨʝʜʝʣʘʭ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ, ʣʠʙʦ ʫʞʝ ʚʢʣʶʯʝʥʳ ʚ ʵʢʩʧʦʟʠʮʠʦʥʥʳʡ ʵʬʬʝʢʪ, ʣʠʙʦ 

ʠʛʨʘʶʪ ʚʪʦʨʦʩʪʝʧʝʥʥʫʶ ʨʦʣʴ ʚ ʫʩʣʦʚʠʷʭ ʫʤʝʨʝʥʥʦ ʭʦʣʤʠʩʪʦʛʦ ʣʘʥʜʰʘʬʪʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʩʨʝʜʥʝ ʚʣʘʞʥʳʭ ʫʯʘʩʪʢʦʚ. 

ɺ ʧʨʝʜʝʣʘʭ ʠʟʫʯʝʥʥʦʛʦ ʨʘʡʦʥʘ ʵʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʘ ʚʳʩʪʫʧʘʝʪ ʜʦʤʠʥʠʨʫʶʱʠʤ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʣʘʥʜʰʘʬʪʦʚ 

ʣʦʢʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʯʪʦ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʮʝʥʢʠ 

ʘʛʨʦʧʦʪʝʥʮʠʘʣʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʝʘʢʮʠʠ ʵʢʦʩʠʩʪʝʤ ʥʘ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. 
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ɿɸɼɸʏɸ 5. ʉʀʉʊɽʄɸ ɺɿɸʀʄʆʉɺʗɿɸʅʅʓʍ ʂɸʈʊ ʆʈɻɸʅʀɿɸʎʀʀ 

ʃɸʅɼʐɸʌʊʆɺ ɻʆʈʅʆɻʆ ʂʈʓʄɸ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ 

ɻɽʆʄʆʈʌʆʃʆɻʀʏɽʉʂʀʍ ʋʉʃʆɺʀʁ ʀ ʌɸʂʊʆʈʆɺ,  

ɺʓʇʆʃʅɽʅʅʓʍ ɺ ɻʀʉ-ʇʈʆɻʈɸʄʄɸʍ 

 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʘʨʪ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ɻʀʉ-ʧʨʦʛʨʘʤʤʘ Qgis Desktop 3.40.12. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ c ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ɻʦʨʥʦʛʦ ʂʨʳʤʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʢʘʨʪ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚʢʣʶʯʘʣʠ ʩʣʝʜʫʶʱʠʝ ʨʘʩʪʨʦʚʳʝ ʩʣʦʠ 

(ʧʨʝʜʠʢʪʦʨʳ):  

- SRTM ï ʤʦʜʝʣʴ ʮʠʬʨʦʚʦʡ ʚʳʩʦʪʳ (DEM), ʦʪʨʘʞʘʶʱʘʷ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ; 

- TWI (Topographic Wetness Index) ï ʠʥʜʝʢʩ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʫʚʣʘʞʥʸʥʥʦʩʪʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʣʘʛʠ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ; 

- ʂʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ ï ʧʨʦʠʟʚʦʜʥʳʡ ʧʘʨʘʤʝʪʨ ʨʝʣʴʝʬʘ 

- EVI (Enhanced Vegetation Index) ï ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 

ʦʪʨʘʞʘʶʱʠʡ ʬʠʪʦʤʘʩʩʫ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ [30]. 

ʂʘʨʪʘ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʚʠʟʫʘʣʠʟʠʨʫʝʪ ʛʨʫʧʧʳ ʧʠʢʩʝʣʝʡ/ʫʯʘʩʪʢʦʚ ʩʦ ʩʭʦʞʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʤʝʨʥʦʛʦ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ.  

10. ɻʨʘʥʠʮʘ ɻʦʨʥʦʛʦ ʂʨʳʤʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʦʛʣʘʩʥʦ  ʣʘʥʜʰʘʬʪʥʦʡ ʢʘʨʪʳ ɻ.ɽ. 

ɻʨʠʰʘʥʢʦʚʘ. ʂʘʨʪʳ TWI ʠ ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʦʚ ɻʦʨʥʦʛʦ ʂʨʳʤʘ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʥʘ ʦʩʥʦʚʝ ʥʘ 

ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ [33] ʚ ɻʀʉ-ʧʣʘʪʬʦʨʤʝ Qgis Desktop 3.40.12. ʈʘʩʯʝʪʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʷ Processing Toolbox Ÿ SAGA GIS Ÿ Terrain Analysis 

(ʘʣʛʦʨʠʪʤ çTopographic Wetness Indexè) ʠ Raster Terrain Analysis (ʨʠʩʫʥʢʠ 5.1, 5.2). 
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ʈʠʩʫʥʦʢ 5.1 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʫʚʣʘʞʥʝʥʥʦʩʪʠ ɻʦʨʥʦʛʦ ʂʨʳʤʘ 

 

 
 

ʈʠʩʫʥʦʢ 5.2 - ʂʘʨʪʘ ʢʨʫʪʠʟʥʳ ʨʝʣʴʝʬʘ ɻʦʨʥʦʛʦ ʂʨʳʤʘ, ʚ ʛʨʘʜʫʩʘʭ ()̄ 
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ʅʘ ʦʩʥʦʚʝ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ Landsat 8, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʦʙʱʝʜʦʩʪʫʧʥʦʛʦ 

ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ ʘʨʭʠʚʘ ʚ ʩʝʪʠ Internet ʥʘ ʩʘʡʪʝ http://glovis.usgs.gov (Earth Resources 

Observation and Science Center (EROS), U.S. Department of the Interior, U.S. Geological Survey) 

[33] ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʢʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ EVI ʟʘ ʘʧʨʝʣʴ 2021 

(ʨʠʩʫʥʦʢ 5.3).  

 

 

ʈʠʩʫʥʦʢ 5.3 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ EVI ʚ ɻʦʨʥʦʤ ʂʨʳʤʫ 

 

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ (EVI ï Enhanced Vegetation Index) 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ çʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡè ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʫʩʠʣʝʥʠʷ ʩʠʛʥʘʣʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩ ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʚ ʨʝʛʠʦʥʘʭ ʩ ʚʳʩʦʢʦʡ 

ʙʠʦʤʘʩʩʦʡ ʠ ʫʣʫʯʰʝʥʥʳʤ ʤʦʥʠʪʦʨʠʥʛʦʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʟʘ ʩʯʝʪ ʦʪʜʝʣʝʥʠʷ ʬʦʥʦʚʦʛʦ 

ʩʠʛʥʘʣʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʫʤʝʥʴʰʝʥʠʷ ʚʣʠʷʥʠʷ ʘʪʤʦʩʬʝʨʳ [36]. 

ʈʘʩʩʯʠʪʳʚʘʣʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

     

ʛʜʝ: 

pNIR - ʟʥʘʯʝʥʠʷ ʩʧʝʢʪʨʘʣʴʥʳʭ ʷʨʢʦʩʪʝʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʙʣʠʞʥʝʡ 
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ʠʥʬʨʘʢʨʘʩʥʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ;  

pRED ï ʟʥʘʯʝʥʠʷ ʩʧʝʢʪʨʘʣʴʥʳʭ ʷʨʢʦʩʪʝʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʢʨʘʩʥʦʡ 

ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ;  

pBLUE ï ʟʥʘʯʝʥʠʷ ʩʧʝʢʪʨʘʣʴʥʳʭ ʷʨʢʦʩʪʝʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʩʠʥʝʡ 

ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ. 

 

ʈʘʟʥʠʮʘ ʚ ʦʪʨʘʞʝʥʠʠ ʨʘʩʪʝʥʠʷʤʠ ʩʚʝʪʘ ʚ ʩʠʥʝʡ, ʢʨʘʩʥʦʡ ʠ ʙʣʠʞʥʝʡ ʠʥʬʨʘʢʨʘʩʥʦʡ 

ʟʦʥʘʭ ʩʧʝʢʪʨʘ, ʭʦʨʦʰʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳ ʥʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʘʭ, ʚʳʧʦʣʥʝʥʥʳʭ ʩʦ 

ʩʧʫʪʥʠʢʘ Landsat 8 ʚ ʜʠʘʧʘʟʦʥʘʭ 0,63-0,68 ʤʢʤ (ʢʨʘʩʥʳʡ, Band 4), 0,845-0,885 ʤʢʤ (ʙʣʠʞʥʠʡ 

ʠʥʬʨʘʢʨʘʩʥʳʡ, Band 5) ʠ 0,452 ʜʦ 0,512 ʤʢʤ (ʩʠʥʠʡ, Band 2) (ʨʠʩʫʥʦʢ 5.4). 

 

   

 

ʈʠʩʫʥʦʢ 5.4 - ʂʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ Landsat 8, ʚʳʧʦʣʥʝʥʥʳʡ ʚʦ 2,4 ʠ 5 ʢʘʥʘʣʝ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

 

ɺʩʝ ʜʘʥʥʳʝ ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ ʢ ʝʜʠʥʦʡ ʧʨʦʝʢʮʠʠ (WGS84 / UTM zone 36N) ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʟʨʝʰʝʥʠʠ (30 ʤ).  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ, ʠʟʤʝʨʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 

ʝʜʠʥʠʮʘʭ ʠʣʠ ʠʤʝʶʱʠʭ ʨʘʟʥʳʝ ʜʠʘʧʘʟʦʥʳ ʟʥʘʯʝʥʠʡ, ʚʩʝ ʧʝʨʝʤʝʥʥʳʝ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ 

ʢʣʘʩʪʝʨʥʦʤ ʘʥʘʣʠʟʝ, ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʚʳʧʦʣʥʷʣʘʩʴ ʧʦ 

ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ:  

 

ᾀ
ὼ ‘

„
 

 ʛʜʝ: 

x ï ʠʩʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʧʠʢʩʝʣʷ (ʠʣʠ ʥʘʙʣʶʜʝʥʠʷ) ʜʣʷ ʜʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ, 

ɛ ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʵʪʦʡ ʧʝʨʝʤʝʥʥʦʡ ʧʦ ʚʩʝʤʫ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ (ʠʣʠ 

ʚʳʙʦʨʢʝ), 
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ů ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (ʤʝʨʘ ʨʘʟʙʨʦʩʘ) ʵʪʦʡ ʧʝʨʝʤʝʥʥʦʡ. 

ʂʣʘʩʪʝʨʠʟʘʮʠʷ ʧʨʦʚʝʜʝʥʘ ʚ ʩʨʝʜʝ QGIS Desktop 3.40.12 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ 

K-means (k = 2, 5, 13), ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʫʩʪʦʡʯʠʚʳʝ ʪʠʧʳ ʣʘʥʜʰʘʬʪʥʳʭ ʩʪʨʫʢʪʫʨ 

ʥʘ ʦʩʥʦʚʝ ʩʭʦʞʝʩʪʠ ʢʦʤʙʠʥʘʮʠʠ ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ.  

ʂʣʘʩʪʝʨ ï ʵʪʦ ʛʨʫʧʧʘ ʦʙʲʝʢʪʦʚ (ʧʠʢʩʝʣʝʡ ʨʘʩʪʨʘ, ʚʝʢʪʦʨʦʚ ʧʦʣʠʛʦʥʦʚ ʠʣʠ ʪʦʯʢʠ ʥʘ 

ʢʘʨʪʝ), ʢʦʪʦʨʳʝ ʧʦʭʦʞʠ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʥʘʙʦʨʫ ʧʨʠʟʥʘʢʦʚ (ʬʘʢʪʦʨʦʚ) ʠ ʚ 

ʪʦ ʞʝ ʚʨʝʤʷ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʙʲʝʢʪʦʚ ʜʨʫʛʠʭ ʛʨʫʧʧ.  

ɸʣʛʦʨʠʪʤ K-means ʜʝʣʘʝʪ ʩʣʝʜʫʶʱʝʝ: 

- K = 2 (ʩʘʤʦʝ ʚʳʩʦʢʦʝ ʦʙʦʙʱʝʥʠʝ) - ʪʝʨʨʠʪʦʨʠʷ ʙʫʜʝʪ ʨʘʟʜʝʣʝʥʘ ʚʩʝʛʦ ʥʘ ʜʚʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʪʠʧʘ. ʕʪʦ ʛʨʫʙʘʷ, ʥʦ ʦʯʝʥʴ ʫʩʪʦʡʯʠʚʘʷ ʤʦʜʝʣʴ, ʚʳʷʚʣʷʶʱʘʷ 

ʙʘʟʦʚʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʣʘʥʜʰʘʬʪʘ. 

- K = 5 (ʦʧʪʠʤʘʣʴʥʘʷ ʜʝʪʘʣʠʟʘʮʠʷ) - ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ 

ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʦʥʷʪʥʳʝ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ (ʢʣʘʩʪʝʨ 1 - 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʝ ʧʣʘʪʦ, ʢʣʘʩʪʝʨ 2 - ʢʨʫʪʳʝ ʩʢʣʦʥʳ ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ; ʢʣʘʩʪʝʨ 3 

- ʢʨʫʪʳʝ ʩʢʣʦʥʳ ʩʝʚʝʨʥʦʡ ʵʢʩʧʦʟʠʮʠʠ; ʢʣʘʩʪʝʨ 4 - ʧʦʣʦʛʠʝ ʧʦʜʥʦʞʠʷ ʩʢʣʦʥʦʚ; 

ʢʣʘʩʪʝʨ 5 - ʜʦʥʥʳʝ ʯʘʩʪʠ ʜʦʣʠʥ ʠ ʪʘʣʴʚʝʛʠ. 

ʕʪʦ, ʚʝʨʦʷʪʥʦ, ʩʘʤʳʡ ʠʥʬʦʨʤʘʪʠʚʥʳʡ ʠ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʡ ʨʝʟʫʣʴʪʘʪ, ʛʜʝ 

ʢʣʘʩʪʝʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʝʘʣʴʥʳʤ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʘʤ. 

- K = 13 (ʚʳʩʦʢʘʷ ʜʝʪʘʣʠʟʘʮʠʷ) - ʚr ʜʝʣʷʶʪʩʷ ʙʦʣʝʝ ʪʦʥʢʠʝ, ʥʶʘʥʩʠʨʦʚʘʥʥʳʝ 

ʧʦʜʪʠʧʳ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʦʪʜʝʣʠʪʴ ʦʯʝʥʴ ʢʨʫʪʳʝ ʩʢʣʦʥʳ ʦʪ ʧʨʦʩʪʦ ʢʨʫʪʳʭ, ʠʣʠ 

ʚʳʜʝʣʠʪʴ ʨʘʟʥʳʝ ʪʠʧʳ ʧʦʡʤ.  

ʂʣʘʩʪʝʨʳ ð ʥʝ ʧʨʦʩʪʦ ʘʙʩʪʨʘʢʪʥʳʝ ʛʨʫʧʧʳ ʯʠʩʝʣ. ʆʥʠ ʠʤʝʶʪ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ 

ʧʨʠʚʷʟʢʫ ʠ ʣʘʥʜʰʘʬʪʥʳʡ ʩʤʳʩʣ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʦʥʠ ʦʙʨʘʟʫʶʪ ʥʘ ʢʘʨʪʝ ʮʝʣʦʩʪʥʳʝ ʘʨʝʘʣʳ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʘʣʴʥʳʤ ʬʦʨʤʘʤ ʨʝʣʴʝʬʘ (ʧʣʘʢʦʨʳ, ʩʢʣʦʥʳ, ʜʦʣʠʥʳ). ɸʥʘʣʠʟ ʚʝʜʝʪʩʷ 

ʧʦ ʩʭʦʞʝʩʪʠ ʢʦʤʙʠʥʘʮʠʠ ʬʘʢʪʦʨʦʚ. ʆʙʲʝʢʪʳ ʧʦʧʘʣʠ ʚ ʦʜʠʥ ʢʣʘʩʪʝʨ ʥʝ ʧʦʪʦʤʫ, ʯʪʦ ʫ ʥʠʭ 

ʦʜʠʥʘʢʦʚʳʡ TWI ʠʣʠ ʦʜʠʥʘʢʦʚʳʡ ʫʢʣʦʥ, ʘ ʧʦʪʦʤʫ ʯʪʦ ʫ ʥʠʭ ʧʦʭʦʞʘʷ ʩʦʚʤʝʩʪʥʘʷ 

ʢʦʤʙʠʥʘʮʠʷ ʚʩʝʭ ʬʘʢʪʦʨʦʚ. ʅʘʧʨʠʤʝʨ, ʚ ʦʜʠʥ ʢʣʘʩʪʝʨ ʤʦʛʫʪ ʧʦʧʘʩʪʴ ʫʯʘʩʪʢʠ ʩ ʫʤʝʨʝʥʥʳʤ 

TWI ʠ ʦʯʝʥʴ ʢʨʫʪʳʤ ʫʢʣʦʥʦʤ ʠ ʫʯʘʩʪʢʠ ʩ ʥʠʟʢʠʤ TWI ʠ ʩʨʝʜʥʠʤ ʫʢʣʦʥʦʤ, ʝʩʣʠ ʚ 

ʤʥʦʛʦʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʥʠ ʦʢʘʟʘʣʠʩʴ "ʙʣʠʟʢʠ". ɸʣʛʦʨʠʪʤ ʚʠʜʠʪ ʤʥʦʛʦʤʝʨʥʫʶ 

ʩʭʦʞʝʩʪʴ. 

ʂʣʘʩʪʝʨ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ï ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʛʨʫʧʧʘ ʧʠʢʩʝʣʝʡ, ʘ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʡ, ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʙʦʩʥʦʚʘʥʥʳʡ ʪʠʧ ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʚʳʜʝʣʝʥʥʳʡ ʧʦ ʢʦʤʧʣʝʢʩʫ ʬʘʢʪʦʨʦʚ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʧʨʝʜʠʢʪʦʨʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʪʝʨʘ ʠ ʧʦʩʪʨʦʝʥʠʷ 

ʪʘʙʣʠʮ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʬʫʥʢʮʠʷ Zonal Statistics ʚ ʧʨʦʛʨʘʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ QGIS. 

ʇʦʣʫʯʝʥʥʳʝ ʢʣʘʩʪʝʨʳ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʢʘʢ ʮʠʬʨʦʚʳʝ ʘʥʘʣʦʛʠ ʣʘʥʜʰʘʬʪʥʳʭ ʫʨʦʚʥʝʡ ʠ 

ʟʦʥ, ʩʦʧʦʩʪʘʚʠʤʳʝ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʪʠʧʦʣʦʛʠʝʡ.  

ɸʥʘʣʠʟ ʥʠʟʢʦʛʦʨʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦʨʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʫʨʦʚʥʷ ʚʳʜʝʣʝʥʥʳʭ 

ʤʝʪʦʜʦʤ ʢʣʘʩʪʝʨʠʟʘʮʠʠ. ʈʝʟʫʣʴʪʘʪ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʝʥʠʡ ʧʦ ʚʳʰʝʦʧʠʩʘʥʥʦʡ 

ʤʝʪʦʜʠʢʝ, ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 5.5, ʛʜʝ ʚʳʜʝʣʝʥʳ ʥʠʟʢʦʛʦʨʥʳʡ ʠ ʩʨʝʜʥʝʛʦʨʥʳʡ 

ʣʘʥʜʰʘʬʪʥʳʝ ʫʨʦʚʥʠ. ʇʦʣʫʯʝʥʥʳʝ ʢʣʘʩʪʝʨʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʯʸʪʢʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʣʘʥʜʰʘʬʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʠʟʚʝʩʪʥʳʤ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʳʤ ʠ 
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ʢʣʠʤʘʪʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʛʨʘʜʠʝʥʪʘʤ ɻʦʨʥʦʛʦ ʂʨʳʤʘ.  

ʅʘ ʦʩʥʦʚʝ ʤʥʦʛʦʤʝʨʥʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʙʳʣʠ ʩʦʟʜʘʥʳ ʢʘʨʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ 

ʪʝʨʨʠʪʦʨʠʶ, ʨʘʟʜʝʣʝʥʥʫʶ ʥʘ ʜʚʘ ʦʩʥʦʚʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʫʨʦʚʥʷ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʚʳʩʦʪʳ, ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʘ, ʠʥʜʝʢʩʘ 

ʫʚʣʘʞʥʝʥʥʦʩʪʠ (TWI) ʠ ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (EVI). ʇʦʣʫʯʝʥʘ ʦʙʦʙʱʸʥʥʘʷ ʢʘʨʪʘ 

ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ɻʦʨʥʦʛʦ ʂʨʳʤʘ, ʚʢʣʶʯʘʶʱʘʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʢʣʘʩʪʝʨʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʚʫʤ ʣʘʥʜʰʘʬʪʥʳʤ ʫʨʦʚʥʷʤ: ʢʣʘʩʪʝʨ 1 ï ʥʠʟʢʦʛʦʨʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ 

ʫʨʦʚʝʥʴ; ʢʣʘʩʪʝʨ 2 - ʩʨʝʜʥʝʛʦʨʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʦʚʝʥʴ (ʨʠʩʫʥʦʢ 5.5). ʇʦʩʪʨʦʝʥʘ ʪʘʙʣʠʮʘ 

ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʜʠʢʪʦʨʦʚ (ʚʳʩʦʪʘ, ʢʨʫʪʠʟʥʘ, TWI, EVI) ʜʣʷ ʢʘʞʜʦʛʦ 

ʢʣʘʩʪʝʨʘ (ʪʘʙʣʠʮʘ 5.1).  

 

 

ʈʠʩʫʥʦʢ 5.5 - ʈʝʟʫʣʴʪʘʪ ʢʣʘʩʪʝʨʠʟʘʮʠʠ (k=2), ʢʣʘʩʪʝʨ 1 ï ʥʠʟʢʦʛʦʨʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ 

ʫʨʦʚʝʥʴ; ʢʣʘʩʪʝʨ 2 ï ʩʨʝʜʥʝʛʦʨʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʦʚʝʥʴ 

 

ʊʘʙʣʠʮʘ 5.1 - ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʪʝʨʘ 

 

ʂʣʘʩʪʝʨ ʤ2 ɺʳʩʦʪʘ_mean TWI_mean ʂʨʫʪʠʟʥʘ_mean EVI_mean 

1 5311886072 182,6650519 10,1564854 2,55865352 0,30661967 

2 3279348238 556,2209984 7,44973873 12,82844883 0,21045239 
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ʂʣʘʩʪʝʨ 1 (ʥʠʟʢʦʛʦʨʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʦʚʝʥʴ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʨʝʜʥʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ: ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʳ (183 ʤ), ʧʦʣʦʛʠʤ ʨʝʣʴʝʬʦʤ (2,6Á) ʠ  ʧʦʚʳʰʝʥʥʦʡ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʫʚʣʘʞʥʸʥʥʦʩʪʴʶ (TWI = 10,16) ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ (EVI = 0,307). ʊʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʥʠʟʢʦʛʦʨʥʦʤʫ ʣʘʥʜʰʘʬʪʥʦʤʫ ʫʨʦʚʥʶ, ʘ ʠʤʝʥʥʦ ʧʨʝʜʛʦʨʥʳʤ ʘʢʢʫʤʫʣʷʪʠʚʥʳʤ ʠ ʦʩʪʘʥʮʦʚʦ-

ʜʝʥʫʜʘʮʠʦʥʥʳʤ ʨʘʚʥʠʥʘʤ, ʛʜʝ ʨʘʟʚʠʪʳ ʨʘʟʥʦʪʨʘʚʥʳʝ ʩʪʝʧʠ, ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʟʘʨʦʩʣʠ ʠ 

ʣʝʩʦʩʪʝʧʥʳʝ ʢʦʤʧʣʝʢʩʳ. ʅʠʟʢʘʷ ʢʨʫʪʠʟʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ ʚʣʘʛʠ (ʚʳʩʦʢʠʡ TWI), 

ʯʪʦ ʦʙʲʷʩʥʷʝʪ ʙʦʣʝʝ ʛʫʩʪʫʶ ʠ ʧʨʦʜʫʢʪʠʚʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʨʝʜʥʝʛʦʨʥʳʤ ʫʨʦʚʥʝʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʝʝ ʥʠʟʢʫʶ ʚʳʩʦʪʫ. 

ʂʣʘʩʪʝʨ 2 (ʩʨʝʜʥʝʛʦʨʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʦʚʝʥʴ) ʨʘʩʧʦʣʦʞʝʥ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ 

(556 ʤ), ʠʤʝʝʪ ʢʨʫʪʦʝ ʨʝʣʴʝʬʥʦʝ ʨʘʩʯʣʝʥʝʥʠʝ (12,8Á), ʧʦʥʠʞʝʥʥʫʶ ʫʚʣʘʞʥʸʥʥʦʩʪʴ (TWI = 

7,45) ʠ ʩʥʠʞʝʥʥʫʶ ʨʘʩʪʠʪʝʣʴʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ (EVI = 0,210). ʕʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʨʝʜʥʝʛʦʨʥʦʤʫ ʣʘʥʜʰʘʬʪʥʦʤʫ ʫʨʦʚʥʶ, ʚʢʣʶʯʘʶʱʝʤʫ ʩʝʚʝʨʥʳʡ ʠ ʶʞʥʳʡ 

ʤʘʢʨʦʩʢʣʦʥʳ ɻʣʘʚʥʦʡ ʛʨʷʜʳ ʩ ʨʘʟʚʠʪʳʤʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʤʠ ʣʝʩʘʤʠ, ʘ ʪʘʢʞʝ ʷʡʣʠʥʩʢʠʝ 

ʧʣʘʪʦ. ɺʳʩʦʢʘʷ ʢʨʫʪʠʟʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʪʦʢʫ ʚʣʘʛʠ, ʯʪʦ ʦʙʲʷʩʥʷʝʪ ʩʥʠʞʝʥʠʝ TWI ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʙʦʣʝʝ ʨʘʟʨʝʞʝʥʥʳʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʥʘ ʩʢʣʦʥʘʭ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ: 

ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʘʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ EVI, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ 

ʢʘʢ ʩ ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʟʘʩʫʰʣʠʚʦʩʪʴʶ ʶʞʥʳʭ ʩʢʣʦʥʦʚ, ʪʘʢ ʠ ʩ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.  

ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʛʨʘʥʠʮ ʥʠʟʢʦʛʦʨʥʦʛʦ ʠ 

ʩʨʝʜʥʝʛʦʨʥʦʛʦ ʣʘʥʜʰʘʬʪʥʳʭ ʫʨʦʚʥʝʡ, ʚʳʜʝʣʝʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʠ ʩʠʩʪʝʤʦʡ 

ʵʢʩʧʝʨʪʥʳʭ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ɻ.ɽ. ɻʨʠʰʘʥʢʦʚʳʤ [23], ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʠʤ   

ʣʘʥʜʰʘʬʪʥʦʡ ʢʘʨʪʝ ʂʨʳʤʘ (ʨʠʩʫʥʦʢ 5.6). ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ 2ʭ ʢʣʘʩʪʝʨʦʚ ʣʠʰʴ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʦʜʭʦʜ ʢ ʚʳʜʝʣʝʥʠʶ ʣʘʥʜʰʘʬʪʥʳʭ ʫʨʦʚʥʝʡ 

ɻ.ɽ. ɻʨʠʰʘʥʢʦʚʘ  ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʙʦʩʥʦʚʳʚʘʝʪ ʝʛʦ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʥʦʚʳʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʭʦʜʠʪʴ ʢ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʤʫ ʜʝʣʝʥʠʶ ï ʥʘ ʟʦʥʳ ʠ ʧʦʷʩʘ ʠ 

ʧʨʠʤʝʥʷʪ ʢʣʘʩʪʝʨʠʟʘʮʠʶ ʩ ʧʷʪʴʶ ʛʨʘʜʘʮʠʷʤʠ ʠ ʚʳʰʝ. 

ɸʥʘʣʠʟ ʧʷʪʠ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ, ʚʳʜʝʣʝʥʥʳʭ ʤʝʪʦʜʦʤ ʢʣʘʩʪʝʨʠʟʘʮʠʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʤʝʨʥʦʛʦ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ 5 ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɻ. ɽ. ɻʨʠʰʘʥʢʦʚʘ (ʨʠʩʫʥʦʢ 5.6).  

ɼʣʷ ʧʝʨʚʠʯʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʘʣʛʦʨʠʪʤ ʢʣʘʩʪʝʨʠʟʘʮʠʠ K-means, 

ʦʜʥʘʢʦ ʠʪʦʛʦʚʦʝ ʚʳʜʝʣʝʥʠʝ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ ʧʨʦʚʦʜʠʣʦʩʴ ʵʢʩʧʝʨʪʥʦ ʥʘ ʦʩʥʦʚʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʊʘʢ ʢʘʢ ʘʣʛʦʨʠʪʤ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʣʠʰʴ ʦʙʲʝʜʠʥʷʝʪ ʦʙʲʝʢʪʳ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʙʣʠʟʦʩʪʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʙʝʟ ʣʦʛʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʥʝ ʦʙʦʡʪʠʩʴ. ɺʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʟʦʥʳ ʧʦ ʢʦʤʧʦʥʦʚʢʠ ʢʘʨʪʳ: 

ʂʣʘʩʪʝʨʳ: 

1 ï ɿʦʥʘ ʩʝʚʝʨʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ ʩʨʝʜʥʝʛʦʨʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʫʨʦʚʥʷ 

1+3 ï ɿʦʥʘ ʶʞʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ ʥʠʟʢʦʛʦʨʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʫʨʦʚʥʷ 

2 ï ɿʦʥʘ ʷʡʣʠʥʩʢʠʭ ʧʣʘʪʦ ʩʨʝʜʥʝʛʦʨʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʫʨʦʚʥʷ 
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3+4 ï ɿʦʥʘ ʧʨʝʜʛʦʨʴʷ ʥʠʟʢʦʛʦʨʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʫʨʦʚʥʷ 

5 ï ɿʦʥʘ ʶʞʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ ʩʨʝʜʥʝʛʦʨʥʦʛʦ ʫʨʦʚʥʷ 

ʈʝʟʫʣʴʪʘʪʳ ʟʦʥʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʢʣʘʩʪʝʨʘʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5.2. 

 

ʊʘʙʣʠʮʘ 5.2 - ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʪʝʨʘ 

ʂʣʘʩʪʝ

ʨ 

ʢʤ2 ɺʳʩʦʪʘ_mean TWI_mean ʂʨʫʪʠʟʥʘ_mea

n 

EVI_mean 

1 2 201,44 382,6414112 7,51573353 10,84048139 0,21963233 

2 654,29 945,019237 8,19706548 8,28293334 0,2057754 

3 3 104,69 193,9594224 9,2708479 2,75335279 0,24780941 

4 1 201,62 157,7946455 10,19506271 1,89857634 0,48382944 

5 621,07 655,686691 6,59692905 23,4253126 0,20348933 

 

ʂʘʨʪʘ ʢʣʘʩʪʝʨʦʚ (k=5) ʦʪʨʘʞʘʝʪ ʯʸʪʢʫʶ ʚʝʨʪʠʢʘʣʴʥʫʶ ʟʦʥʘʣʴʥʦʩʪʴ: ʦʪ 

ʚʳʩʦʢʦʛʦʨʥʳʭ ʧʣʘʪʦ ʥʘ ʚʝʨʰʠʥʘʭ ʜʦ ʥʠʟʤʝʥʥʳʭ ʧʨʝʜʛʦʨʠʡ ʫ ʧʦʜʥʦʞʠʷ. 

ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʯʘʩʪʴ ï ʗʡʣʠʥʩʢʠʝ ʧʣʘʪʦ (ʢʣʘʩʪʝʨ 2) ï ʟʘʥʠʤʘʝʪ ʚʝʨʰʠʥʥʳʝ ʫʯʘʩʪʢʠ 

ʥʘ ʚʳʩʦʪʝ ʦʢʦʣʦ 945 ʤʝʪʨʦʚ (ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ). ʕʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʨʝʜʥʝʛʦʨʥʦʛʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʫʨʦʚʥʷ, ʛʜʝ ʨʝʣʴʝʬ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʦʣʦʛʠʤ, ʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ï ʛʦʨʥʦ-

ʣʫʛʦʚʘʷ ʠ ʣʝʩʥʘʷ. ʂʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ ʟʜʝʩʴ ʫʤʝʨʝʥʥʘʷ (8,3Á), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʦ ʧʣʘʪʦ ʢʘʢ ʦ ʨʘʚʥʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʙʦʣʴʰʦʡ ʚʳʩʦʪʝ. 

ʅʠʞʝ, ʥʘ ʩʢʣʦʥʘʭ, ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʟʦʥʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ 

ʩʝʚʝʨʥʳʡ ʤʘʢʨʦʩʢʣʦʥ ʩʨʝʜʥʝʛʦʨʴʷ (ʢʣʘʩʪʝʨ 1) ʠ ʶʞʥʳʡ ʤʘʢʨʦʩʢʣʦʥ ʩʨʝʜʥʝʛʦʨʴʷ (ʢʣʘʩʪʝʨ 

5). ʕʪʠ ʟʦʥʳ ʠʤʝʶʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɿʦʥʘ ʩʝʚʝʨʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ 

(ʢʣʘʩʪʝʨ 1) ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʨʝʜʥʝʡ ʚʳʩʦʪʝ 383 ʤ, ʠʤʝʝʪ ʫʤʝʨʝʥʥʫʶ ʩʨʝʜʥʶʶ ʢʨʫʪʠʟʥʫ (10,8Á) 

ʠ ʥʠʟʢʫʶ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (EVI=0,22). ɿʦʥʘ ʶʞʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ (ʢʣʘʩʪʝʨ 5) ï 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ (656 ʤ), ʥʦ ʧʨʠ ʵʪʦʤ ʦʯʝʥʴ ʢʨʫʪʦʡ (23,4Á) ʠ ʜʦʩʪʘʪʦʯʥʦ ʩʫʭʦʡ (TWI=6,6), 

ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (EVI=0,20). ɼʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʷʩʥʷʶʪʩʷ ʪʝʤ, ʯʪʦ 

ʶʞʥʳʡ ʩʢʣʦʥ ï ʦʙʨʳʚʠʩʪʳʡ, ʩʢʘʣʠʩʪʳʡ ʫʯʘʩʪʦʢ, ʢʦʪʦʨʳʡ ʠʩʧʳʪʳʚʘʝʪ ʩʠʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʩʦʣʥʮʘ ʠ ʵʨʦʟʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʝʚʝʨʥʳʡ ʩʢʣʦʥ ʙʦʣʝʝ ʤʷʛʢʠʡ ʠ ʫʚʣʘʞʥʝʥʥʳʡ. 

ɿʦʥʘ ʶʞʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ ʥʠʟʢʦʛʦʨʥʦʛʦ ʫʨʦʚʥʷ ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʢʣʘʩʪʝʨʳ 1, 3 ï   

ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: ʙʦʣʝʝ ʚʳʩʦʢʦʡ (ʢʣʘʩʪʝʨ 1) ʠ ʙʦʣʝʝ ʥʠʟʢʦʡ (ʢʣʘʩʪʝʨ 3). ʂʣʘʩʪʝʨ 3, 

ʟʘʥʠʤʘʶʱʠʡ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ, ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʵʪʦʡ ʟʦʥʳ. ʆʥ ʨʘʩʧʦʣʦʞʝʥ 

ʥʘ ʩʨʝʜʥʝʡ ʚʳʩʦʪʝ 194 ʤ, ʠʤʝʝʪ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʦʯʝʥʴ ʧʦʣʦʛʠʭ ʩʢʣʦʥʦʚ (2,8Á) ʠ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʚʣʘʞʥʦʩʪʠ (TWI=9,3). ʇʣʦʪʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʟʜʝʩʴ ʥʝʚʳʩʦʢʘ (EVI=0,25)  

ɿʦʥʘ ʧʨʝʜʛʦʨʥʳʭ ʨʘʚʥʠʥ ʥʠʟʢʦʛʦʨʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʫʨʦʚʥʷ ï (ʢʣʘʩʪʝʨʳ 3, 4) 

ʚʠʟʫʘʣʴʥʦ   ʬʦʨʤʠʨʫʶʪ ʝʜʠʥʫʶ, ʦʙʰʠʨʥʫʶ ʠ ʧʣʦʩʢʫʶ ʥʠʟʤʝʥʥʦʩʪʴ. ʂʣʘʩʪʝʨ 3 (ʩʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ ʚʳʩʦʪʳ 194 ʤ ʠ ʢʨʫʪʠʟʥʳ 2,8Á) ï ʧʦʣʦʛʠʝ ʩʢʣʦʥʳ, ʘ ʢʣʘʩʪʝʨ 4 (ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ 158 
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ʤ, ʩʨʝʜʥʷʷ ʢʨʫʪʠʟʥʘ 1,9Á) ï ʵʪʦ ʧʦʯʪʠ ʠʜʝʘʣʴʥʦ ʧʣʦʩʢʘʷ, ʦʯʝʥʴ ʚʣʘʞʥʘʷ (TWI=10,2) ʠ 

ʦʙʠʣʴʥʦ ʟʘʨʦʩʰʘʷ (EVI=0,48) ʪʝʨʨʠʪʦʨʠʷ. ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ 

ʦʙʲʷʩʥʷʶʪʩʷ ʘʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʟʝʤʝʣʴ ʧʦʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ, 

ʯʪʦ ʦʪʯʸʪʣʠʚʦ ʚʠʜʥʦ ʠʟ ʩʧʫʪʥʠʢʦʚʦʛʦ ʩʥʠʤʢʘ.  

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʢʘʨʪ, ʧʦʣʫʯʝʥʥʳʭ ʤʝʪʦʜʦʤ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʩ ʣʘʥʜʰʘʬʪʥʦʡ ʢʘʨʪʦʡ 

ɻ.ɽ. ɻʨʠʰʘʥʢʦʚʘ ʚʳʷʚʣʝʥʦ ʢʘʢ ʦʙʱʝʝ ʩʦʦʪʚʝʪʩʪʚʠʝ, ʪʘʢ ʠ ʨʷʜ ʣʦʢʘʣʴʥʳʭ ʨʘʩʭʦʞʜʝʥʠʡ 

ʛʨʘʥʠʮ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ, ʦʩʦʙʝʥʥʦ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ (ʨʠʩʫʥʦʢ 5.7).  

ʆʜʥʘʢʦ, ʥʘ ʩʦʚʤʝʱʝʥʥʦʡ ʢʘʨʪʝ (ʨʠʩʫʥʦʢ 5.7) ʚʠʜʥʦ, ʯʪʦ ʢʦʥʪʫʨʳ ʟʦʥʳ ʩʝʚʝʨʥʦʛʦ 

ʤʘʢʨʦʩʢʣʦʥʘ ʩʨʝʜʥʝʛʦʨʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʫʨʦʚʥʷ çʥʘʩʪʫʧʘʶʪè ʥʘ ʧʨʝʜʛʦʨʥʫʶ ʟʦʥʫ ʥʘ 

ʢʘʨʪʝ ɻ. ɽ. ɻʨʠʰʘʥʢʦʚʘ.  

ɸʣʛʦʨʠʪʤ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʦʙʲʝʜʠʥʷʝʪ ʫʯʘʩʪʢʠ ʩ ʙʣʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʳʩʦʪʳ, 

ʢʨʫʪʠʟʥʳ ʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ EVI. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥʳ ʨʘʟʣʠʯʠʡ ʧʦʣʫʯʝʥʥʳʭ 

ʢʘʨʪ ʤʝʪʦʜʦʤ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʩ ʣʘʥʜʰʘʬʪʥʦʡ ʢʘʨʪʦʡ ɻ. ɽ. ɻʨʠʰʘʥʢʦʚʘ ʛʨʘʥʠʮʳ ʢʣʘʩʪʝʨʦʚ 

ʙʳʣʠ ʥʘʣʦʞʝʥʳ ʥʘ ʩʧʫʪʥʠʢʦʚʳʡ ʩʥʠʤʦʢ (ʨʠʩʫʥʦʢ 5.8). ʅʘ ʨʠʩʫʥʢʝ 5.8 ʚʠʜʥʦ, ʯʪʦ ʚ ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʜʥʦʨʦʜʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ: ʩʢʣʦʥʳ ʛʦʨ ʠ 

ʧʨʠʣʝʛʘʶʱʠʝ ʧʨʝʜʛʦʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʭʦʜʥʳʤ ʟʝʣʸʥʳʤ ʪʦʥʦʤ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʣʠʟʢʠʤ ʟʥʘʯʝʥʠʷʤ EVI (~0.20ï0.25). ʇʦʩʢʦʣʴʢʫ ʨʝʣʴʝʬ ʚ ʵʪʦʡ ʯʘʩʪʠ ʂʨʳʤʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʭʦʜ ʦʪ ʨʘʚʥʠʥʳ ʢ ʛʦʨʘʤ, ʨʘʟʣʠʯʠʷ ʧʦ ʚʳʩʦʪʝ ʠ 

ʢʨʫʪʠʟʥʝ ʤʝʞʜʫ ʧʨʝʜʛʦʨʴʷʤʠ ʠ ʥʠʞʥʝʡ ʯʘʩʪʴʶ ʩʢʣʦʥʦʚ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʨʘʞʝʥʳ, ʯʪʦ 

ʧʨʠʚʝʣʦ ʢ ʦʙʲʝʜʠʥʝʥʠʶ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʦʜʠʥ ʢʣʘʩʪʝʨ (ʢʣʘʩʪʝʨ 1). ʕʪʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʣʘʥʜʰʘʬʪʥʦʡ ʩʫʱʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʘ, ʥʘʧʨʦʪʠʚ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʬʠʟʠʯʝʩʢʫʶ ʠ ʦʧʪʠʯʝʩʢʫʶ 

ʦʜʥʦʨʦʜʥʦʩʪʴ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʩʧʫʪʥʠʢʦʚʳʤ ʜʘʥʥʳʤ. 



57 
 

 

ʈʠʩʫʥʦʢ 5.6 - ʈʝʟʫʣʴʪʘʪ ʢʣʘʩʪʝʨʠʟʘʮʠʠ (k = 5), ʣʘʥʜʰʘʬʪʥʳʝ ʟʦʥʳ



 

 ʋʩʣʦʚʥʳʝ ʟʥʘʯʝʥʠʷ ʩʤ. ʨʠʩʫʥʦʢ 5.6.  

ʈʠʩʫʥʦʢ 5.7 - ʉʦʚʤʝʱʝʥʥʘʷ ʣʘʥʜʰʘʬʪʥʘʷ ʢʘʨʪʘ ɻ.ɽ. ɻʨʠʰʘʥʢʦʚʘ   ʩ ʛʨʘʥʠʮʘʤʠ 

ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ, ʚʳʜʝʣʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʣʘʩʪʝʨʠʟʘʮʠʠ 

 

 

ʈʠʩʫʥʦʢ 5.8. ʉʦʚʤʝʱʝʥʥʳʡ ʩʧʫʪʥʠʢʦʚʳʡ ʩʥʠʤʦʢ ʩ ʛʨʘʥʠʮʘʤʠ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ, 

ʚʳʜʝʣʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʣʘʩʪʝʨʠʟʘʮʠʠ 
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ɿɸɼɸʏɸ 6. ʇʈʀʂʃɸɼʅʓɽ ɸʉʇɽʂʊʓ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʇʆʃʋʏɽʅʅʓʍ 

ʈɽɿʋʃʔʊɸʊʆɺ 

 

6.1. ʋʗɿɺʀʄʆʉʊʔ ʃɸʅɼʐɸʌʊʆɺ ʂ ʈɽʂʈɽɸʎʀʆʅʅʓʄ ʅɸɻʈʋɿʂɸʄ  

 

ʋʷʟʚʠʤʦʩʪʴ ʣʘʥʜʰʘʬʪʦʚ ɻʦʨʥʦʛʦ ʂʨʳʤʘ ʢ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʥʘʛʨʫʟʢʘʤ ʦʮʝʥʠʚʘʣʘʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ EVI, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ "ʟʜʦʨʦʚʴʷ" ʠ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʋʷʟʚʠʤʦʩʪʴ ʣʘʥʜʰʘʬʪʘ ï ʵʪʦ ʬʫʥʢʮʠʷ ʝʛʦ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʥʘʛʨʫʟʢʝ ʠ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ (ʫʩʪʦʡʯʠʚʦʩʪʠ). 

ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ EVI ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʝ ʢʘʢ ʨʘʟ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʦʙʘ ʵʪʠʭ 

ʢʦʤʧʦʥʝʥʪʘ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʷʟʚʠʤʳʭ ʣʘʥʜʰʘʬʪʦʚ ʢ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʥʨʘʛʨʫʟʢʘʤ 

ʦʩʥʦʚʘʥʘ ʥʘ ʪʦʤ, ʯʪʦ ʫʩʪʦʡʯʠʚʳʝ ʵʢʦʩʠʩʪʝʤʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ: ʚʳʩʦʢʦʡ 

ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ (ʚʳʩʦʢʠʝ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ EVI), ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʙʳʩʪʨʦʤʫ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʦʩʣʝ ʩʝʟʦʥʥʳʭ ʠʣʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʩʪʨʝʩʩʦʚ (ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʚʝʩʝʥʥʝʛʦ 

çʟʝʣʝʥʝʥʠʷè), ʫʤʝʨʝʥʥʦʡ ʩʝʟʦʥʥʦʡ ʘʤʧʣʠʪʫʜʦʡ EVI, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʡ ʦ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʬʠʪʦʤʘʩʩʳ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ. 

ɸʣʛʦʨʠʪʤ ʘʥʘʣʠʟʘ ʚʢʣʶʯʘʣ ʥʠʞʝ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ. 

a. ʈʘʩʯʸʪ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʟʥʘʯʝʥʠʷ EVI ʟʘ 2024 ʛ. ʧʦ 23 ʩʥʠʤʢʘʤ MODIS, ʧʦ ʬʦʨʤʫʣʝ: 

 

EVImean В EVI                              (6.1) 

ʛʜʝ: 

EVImean ï ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʟʥʘʯʝʥʠʝ EVI  

EVI ï ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ EVI ʥʘ i-ʤ ʩʥʠʤʢʝ (ʛʜʝ i = 1, 2, ...,23). 

23 ï ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʥʠʤʢʦʤ  

 

ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʪʨʘʞʘʝʪ ʦʙʱʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʏʝʤ 

ʚʳʰʝ ʟʥʘʯʝʥʠʝ, ʪʝʤ ʚʳʰʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʳʪʘʧʪʳʚʘʥʠʶ. 

b. ʆʮʝʥʢʘ ʩʢʦʨʦʩʪʠ ʚʝʩʝʥʥʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ð ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʧʨʠʨʦʩʪ EVI ʟʘ 16-ʜʥʝʚʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚ ʧʝʨʠʦʜ ʩ ʷʥʚʘʨʷ ʧʦ ʤʘʡ (ʜʥʠ 1ï150 ʛʦʜʘ). 

ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʧʨʠʨʦʩʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʤ ʘʜʘʧʪʠʚʥʦʤ ʧʦʪʝʥʮʠʘʣʝ ʠ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʙʳʩʪʨʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʦʩʣʝ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʠʣʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ. 

c. ʈʘʩʯʸʪ ʩʝʟʦʥʥʦʡ ʘʤʧʣʠʪʫʜʳ EVI ʢʘʢ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ 

ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤʠ ʟʘ 2024 ʛ., ʧʦ ʬʦʨʤʫʣʝ: 

 

  EVIamp = max(EVI) ī min(EVI)                                 (6.2) 

ʛʜʝ: 

EVIamp ï ʩʝʟʦʥʥʘʷ ʘʤʧʣʠʪʫʜʘ EVI 

max(EVI) ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ EVI (ʩʨʝʜʠ ʚʩʝʭ 23 ʩʥʠʤʢʦʚ) 

min(EVI) ï ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ EVI (ʩʨʝʜʠ ʚʩʝʭ 23 ʩʥʠʤʢʦʚ) 
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ɺʳʩʦʢʘʷ ʘʤʧʣʠʪʫʜʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʠʟʢʠʤ ʩʨʝʜʥʠʤ EVI ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ 

ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʝ ʠʣʠ ʩʝʟʦʥʥʦ ʥʝʩʪʘʙʠʣʴʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʥʘʛʨʫʟʢʘʤ. 

d. ʅʦʨʤʘʣʠʟʘʮʠʷ ʚʩʝʭ ʪʨʸʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢ ʜʠʘʧʘʟʦʥʫ ʦʪ 0 ʜʦ 1 ʤʝʪʦʜʦʤ ʤʠʥïʤʘʢʩ 

ʥʦʨʤʘʣʠʟʘʮʠʠ. 

e. ʈʘʟʨʘʙʦʪʢʘ ʬʦʨʤʫʣʳ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʠʥʜʝʢʩʘ ʫʷʟʚʠʤʦʩʪʠ ʢ ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʥʘʛʨʫʟʢʝ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʣʷ ʦʮʝʥʢʠ ʫʷʟʚʠʤʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ çʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʠʥʜʝʢʩ ʫʷʟʚʠʤʦʩʪʠ ʣʘʥʜʰʘʬʪʘè ï ʬʦʨʤʫʣʘ ʙʳʣʘ 

ʚʳʚʝʜʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʙʠʦʬʠʟʠʯʝʩʢʠʤ ʠʥʜʠʢʘʪʦʨʘʤ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʫʷʟʚʠʤʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʢ ʢʣʠʤʘʪʠʯʝʩʢʦʤʫ ʩʪʨʝʩʩʫ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʢ ʟʘʩʫʭʝ. ʄʳ ʠʩʭʦʜʠʣʠ ʠʟ ʪʦʛʦ, ʯʪʦ ʫʷʟʚʠʤʦʩʪʴ ʵʢʦʩʠʩʪʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʦʯʝʪʘʥʠʝʤ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʚʦʟʤʫʱʝʥʠʷʤ ʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ [37]. ʆʧʨʝʜʝʣʝʥʳ ʪʨʠ ʢʣʶʯʝʚʳʭ ʧʘʨʘʤʝʪʨʘ, ʚ ʢʘʯʝʩʪʚʝ ʥʘʜʸʞʥʳʭ 

ʠʥʜʠʢʘʪʦʨʦʚ ʫʷʟʚʠʤʦʩʪʠ: 

- ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ EVI ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʩʝʟʦʥ ï ʢʘʢ 

ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ, ʦʙʨʘʪʥʦ ʩʚʷʟʘʥʥʳʡ ʩ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʩʪʨʝʩʩʫ [38]; 

- ʩʝʟʦʥʥʘʷ ʘʤʧʣʠʪʫʜʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ EVI ï ʢʘʢ ʤʝʨʘ ʩʝʟʦʥʥʦʡ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʩʪʝʧʝʥʠ ʨʝʘʢʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

[39]; 

- ʩʢʦʨʦʩʪʴ ʚʝʩʝʥʥʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ EVI ï ʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ 

ʫʩʪʦʡʯʠʚʦʩʪʠ, ʦʪʨʘʞʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʵʢʦʩʠʩʪʝʤʳ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʧʦʩʣʝ 

ʟʠʤʥʝʛʦ ʠʣʠ ʟʘʩʫʰʣʠʚʦʛʦ ʧʝʨʠʦʜʘ [40]. 

ʆʙʲʝʜʠʥʠʚ ʚʳʰʝʦʧʠʩʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʬʦʨʤʫʣʝ, ʧʦʣʫʯʘʝʤ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ 

ʠʥʜʝʢʩ ʫʷʟʚʠʤʦʩʪʠ ʢ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʝ:  

 

Index ʫʷʟʚ = (1īʩʨʝʜʥʠʡ EVInorm) + (1ïʩʢʦʨʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷnorm) +                                       

ʘʤʧʣʠʪʫʜʘnorm                                                                                                                                                                      (6.3) 

ʛʜʝ:  

Index ʫʷʟ ï ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʠʥʜʝʢʩ ʫʷʟʚʠʤʦʩʪʠ ʢ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʝ 

EVInorm ï ʥʦʨʤʠʨʦʚʘʥʥʦʝ ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʟʥʘʯʝʥʠʝ EVI 

ʉʢʦʨʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷnorm ï ʥʦʨʤʠʨʦʚʘʥʥʘʷ ʩʢʦʨʦʩʪʴ ʚʝʩʝʥʥʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ɸʤʧʣʠʪʫʜʘnorm  ï ʥʦʨʤʠʨʦʚʘʥʥʘʷ ʩʝʟʦʥʥʘʷ ʘʤʧʣʠʪʫʜʘ EVI 

f. ʈʘʟʨʘʙʦʪʢʘ ʢʘʨʪʳ ʫʷʟʚʠʤʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ ɻʦʨʥʦʛʦ ʂʨʳʤʘ ʢ ʨʝʢʨʝʘʮʠʦʥʥʳʤ 

ʥʘʛʨʫʟʢʘʤ ʧʫʪʝʤ ʧʝʨʝʢʣʘʩʠʬʠʢʘʮʠʠ ʢʘʨʪʳ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʠʥʜʝʢʩʘ ʫʷʟʚʠʤʦʩʪʠ 

ʧʦ ʟʘʜʘʥʥʳʤ ʧʦʨʦʛʘʤ: 

0ï1,3 ʫʩʪʦʡʯʠʚʳʝ 

1,3ï1,7 ʩʣʘʙʦ ʫʷʟʚʠʤʳʝ 

1,7ï2,0 ʫʤʝʨʝʥʥʦ ʫʷʟʚʠʤʳʝ 

      2.0 ʚʳʩʦʢʦ ʫʷʟʚʠʤʳʝ.  

g. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʧʝʨʝʩʝʯʝʥʠʷ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʩ ʢʘʨʪʦʡ 

ʫʷʟʚʠʤʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ ɻʦʨʥʦʛʦ ʂʨʳʤʘ ʢ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʝ ʧʫʪʸʤ 
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ʥʘʣʦʞʝʥʠʷ ʚʝʢʪʦʨʥʦʛʦ ʩʣʦʷ 114 ʧʝʰʠʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ [41] ʥʘ ʨʘʩʪʨʦʚʳʡ 

ʩʣʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ. 

ʀʩʧʦʣʴʟʫʷ ʚʳʰʝ ʦʧʠʩʥʫʶ ʤʝʪʦʜʠʢʫ, ʨʘʩʩʯʠʪʳʚʘʝʤ ʫʷʟʚʠʤʦʩʪʴ ʣʘʥʜʰʘʬʪʦʚ ɻʦʨʥʦʛʦ 

ʂʨʳʤʘ ʢ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʥʘʛʨʫʟʢʘʤ. 

ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʟʥʘʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ EVI ʟʘ 2024 ʛʦʜ. ʉ ʧʦʤʦʱʴʶ 

ʤʦʜʫʣʷ Raster Calculator ʧʦ ʬʦʨʤʫʣʝ ("evi_1" + "evi_2" + ... + "evi_23") / 23 ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ 

ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʟʥʘʯʝʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ EVI ʜʣʷ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ ʠ ʧʦʣʫʯʝʥʘ 

ʢʘʨʪʘ (ʨʠʩʫʥʦʢ 6.1.1). ɼʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ EVI ʩʦʩʪʘʚʣʷʝʪ ʦʪ -1 ʜʦ 1, ʛʜʝ ʜʣʷ ʟʜʦʨʦʚʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʟʥʘʯʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʤʝʞʜʫ 0,20 ʠ 0,80.  ʏʝʤ ʚʳʰʝ ʟʥʘʯʝʥʠʷ ʚ EVI ï ʪʝʤ 

ʥʠʞʝ ʫʷʟʚʠʤʦʩʪʴ ʣʘʥʜʰʘʬʪʘ ʢ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʥʘʛʨʫʟʢʘʤ ʠ ʧʦʞʘʨʘʤ.  

 

 

 

ʈʠʩʫʥʦʢ 6.1.1 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʟʥʘʯʝʥʠʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ EVI ʚ 

ɻʦʨʥʦʤ ʂʨʳʤʫ ʟʘ 2024 ʛʦʜ 

 

ʅʘ ʢʘʨʪʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʟʥʘʯʝʥʠʡ EVI ʟʘ 2024 ʛʦʜ ʜʣʷ ʥʠʟʢʦʛʦʨʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʫʨʦʚʥʷ ʭʦʨʦʰʦ ʚʠʜʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ: ʩʝʚʝʨʥʳʝ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʳʝ ʨʘʡʦʥʳ ɻʦʨʥʦʛʦ ʂʨʳʤʘ 

ʠʤʝʶʪ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ ï ʦʢʦʣʦ 0,1. ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʵʪʦ ʤʦʞʝʪ 

ʧʦʢʘʟʘʪʴʩʷ ʧʨʠʟʥʘʢʦʤ ʙʝʜʥʦʡ ʠʣʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʆʜʥʘʢʦ ʵʪʠ ʟʥʘʯʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʟʦʥ, ʛʜʝ ʜʦʤʠʥʠʨʫʶʪ: ʩʪʝʧʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 
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(ʪʠʧʯʘʢ, ʧʦʣʳʥʴ, ʢʦʚʳʣʴ), ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ (ʧʘʰʥʠ, ʩʝʥʦʢʦʩʳ, ʚʠʥʦʛʨʘʜʥʠʢʠ), 

ʣʝʩʦʩʪʝʧʥʳʝ ʧʝʨʝʭʦʜʥʳʝ ʟʦʥʳ ʩ ʨʝʜʢʠʤʠ ʜʝʨʝʚʴʷʤʠ ʠ ʛʫʩʪʳʤ ʪʨʘʚʷʥʳʤ ʧʦʢʨʦʚʦʤ, 

ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʟʘʨʦʩʣʠ (ʪʝʨʥʦʚʥʠʢ, ʙʦʷʨʳʰʥʠʢ, ʤʦʞʞʝʚʝʣʴʥʠʢ). ɼʘʥʥʳʝ ʪʠʧʳ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ:  

ï ʥʠʟʢʦʡ ʚʳʩʦʪʦʡ; 

ï ʨʘʟʨʝʞʝʥʥʳʤ ʧʦʢʨʦʚʦʤ; 

ï ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʭʣʦʨʦʬʠʣʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʝʩʘʤʠ; 

ï ʩʝʟʦʥʥʳʤ ʨʘʟʚʠʪʠʝʤ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ ʛʦʚʦʨʷʪ ʦ 

ʪʦʤ, ʯʪʦ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʟʜʝʩʴ ʥʝ ʛʫʩʪʘʷ, ʥʝ ʚʣʘʞʥʘʷ, ʘ ʩʫʭʘʷ ʠ ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʘʷʩʷ. 

ʉʨʝʜʥʝʛʦʨʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʦʚʝʥʴ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʩʨʝʜʥʝʛʦʜʦʚʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ EVI (>0,2). ɿʜʝʩʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʛʫʩʪʳʝ, 

ʙʠʦʧʨʦʜʫʢʪʠʚʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʩ ʙʦʣʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʘʥʪʨʦʧʦʛʝʥʥʳʤ 

ʥʘʛʨʫʟʢʘʤ ʠ ʧʦʞʘʨʘʤ. 

ʉʢʦʨʦʩʪʴ ʚʝʩʝʥʥʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ (ʧʨʠʨʦʩʪ ʟʥʘʯʝʥʠʡ 

EVI ). ɸʜʘʧʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ï ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʬʘʢʪʠʯʝʩʢʠʤ ʠʣʠ 

ʦʞʠʜʘʝʤʳʤ ʩʪʨʝʩʩʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʠʮʠʠʨʦʚʘʪʴ ʤʝʨʳ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʙʫʜʫʱʝʛʦ 

ʫʱʝʨʙʘ ʠ/ʠʣʠ ʨʘʩʰʠʨʝʥʠʶ ʜʠʘʧʘʟʦʥʘ ʫʩʣʦʚʠʡ, ʢ ʢʦʪʦʨʳʤ ʦʥʘ ʘʜʘʧʪʠʨʦʚʘʥʘ [42]. ɼʣʷ 

ʦʮʝʥʢʠ ʩʢʦʨʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦʩʣʝ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ EVI, ʦʛʨʘʥʠʯʝʥʥʳʡ ʚʨʝʤʝʥʥʳʤʠ ʨʘʤʢʘʤʠ ʩ ʷʥʚʘʨʷ ʧʦ ʤʘʡ ʩ 

ʚʨʝʤʝʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ ʚ 16 ʜʥʝʡ (ɼʥʠ 1ï150). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʚʣʠʷʥʠʝ 

ʚʦʟʤʦʞʥʳʭ ʚʪʦʨʠʯʥʳʭ ʚʩʧʣʝʩʢʦʚ ʘʢʪʠʚʥʦʩʪʠ ʚ ʪʸʧʣʳʝ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʠ ʩʬʦʢʫʩʠʨʦʚʘʪʴʩʷ 

ʥʘ ʬʘʟʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʝʩʝʥʥʝʛʦ çʟʝʣʝʥʝʥʠʷè. ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʜʫʣʷ Raster Calculator ʜʣʷ 

ʢʘʞʜʦʡ ʧʘʨʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʩʥʠʤʢʦʚ (17 ʷʥʚʘʨʷ ï 2 ʬʝʚʨʘʣʷ, 2 ʬʝʚʨʘʣʷ ï 18 ʬʝʚʨʘʣʷ ʠ 

ʪ.ʜ.) ʚʳʯʠʩʣʠʣʠ ʨʘʟʥʠʮʫ ʟʥʘʯʝʥʠʡ EVI. ʀʟ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠʨʦʩʪʘ ʜʣʷ ʢʘʞʜʦʛʦ 

ʧʠʢʩʝʣʷ ʚʳʙʠʨʘʣʦʩʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʫʶ 

ʬʘʟʫ ʚʝʩʝʥʥʝʛʦ çʟʝʣʝʥʝʥʠʷè (ʨʠʩʫʥʦʢ  6.1.2).  
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ʈʠʩʫʥʦʢ 6.1.2 - ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ EVI ʚ ɻʦʨʥʦʤ ʂʨʳʤʫ ʟʘ 

ʧʝʨʠʦʜ ʷʥʚʘʨʴ-ʤʘʡ 2024 ʛʦʜʘ 

 

ʏʝʤ ʚʳʰʝ ʟʥʘʯʝʥʠʷ ʧʨʠʨʦʩʪʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ EVI, ʪʝʤ ʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ 

ʨʘʟʚʠʚʘʝʪʩʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚʝʩʥʦʡ. ʊʘʢʠʝ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ ʘʜʘʧʪʠʚʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ: ʦʥʠ ʙʳʩʪʨʦ ʚʳʭʦʜʷʪ ʠʟ ʟʠʤʥʝʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʢʦʷ. 

ʉʝʟʦʥʥʘʷ ʘʤʧʣʠʪʫʜʘ EVI. ɸʤʧʣʠʪʫʜʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ ʷʚʣʷʝʪʩʷ 

ʠʥʜʠʢʘʪʦʨʦʤ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʠ ʩʪʨʝʩʩʘ ʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ EVI ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʛʦʜʘ (2024 ʛ.) ʜʣʷ ʢʘʞʜʦʛʦ 

ʧʠʢʩʝʣʷ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘ QGIS: Cell Statistics Ÿ Statistic = 

Range (ʚ Processing Toolbox). ʇʦʢʘʟʘʪʝʣʴ ʦʪʨʘʞʘʝʪ ʩʪʝʧʝʥʴ ʩʝʟʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ: ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʵʢʦʩʠʩʪʝʤ ʩ ʨʝʟʢʠʤ ʚʝʩʝʥʥʠʤ 

ʨʦʩʪʦʤ ʠ ʣʝʪʥʠʤ ʠʩʩʫʰʝʥʠʝʤ (ʩʪʝʧʠ, ʩʝʣʴʭʦʟʫʛʦʜʴʷ), ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 

ʧʦʚʳʰʝʥʥʦʡ ʫʷʟʚʠʤʦʩʪʠ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ. ʅʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʚ 

ʫʩʪʦʡʯʠʚʳʭ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʠʣʠ ʚ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʩ ʥʠʟʢʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ (ʨʠʩʫʥʦʢ 6.1.3). ɺ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʨʝʜʥʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʠʥʜʝʢʩʘ EVI ʘʤʧʣʠʪʫʜʘ ʧʦʟʚʦʣʷʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʩʪʘʙʠʣʴʥʳʝ ʠ ʩʪʨʝʩʩʦʚʳʝ 

ʵʢʦʩʠʩʪʝʤʳ. 
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ʈʠʩ. 6.1.3. ɸʤʧʣʠʪʫʜʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ EVI ʚ ɻʦʨʥʦʤ ʂʨʳʤʫ ʟʘ 2024 ʛʦʜ 

 

ʅʘ ʢʘʨʪʝ ʘʤʧʣʠʪʫʜʳ EVI ʟʘ 2024 ʛʦʜ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʚ 

ʟʦʥʘʭ ʩʦʩʥʦʚʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ, ʚʢʣʶʯʘʷ ʵʨʦʟʠʦʥʥʦʝ ʜʨʝʚʥʝ-ʦʧʦʣʟʥʝʚʦʝ ʩʪʫʧʝʥʯʘʪʦ-

ʩʢʣʦʥʦʚʦʝ ʥʠʟʢʦʛʦʨʴʝ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʢʘʞʫʱʫʶʩʷ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʠʭ ʚʝʛʝʪʘʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʟʠʤʦʡ (ʠʟ-ʟʘ 

ʟʘʤʝʜʣʝʥʠʷ ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʚʣʠʷʥʠʷ ʩʥʝʛʘ), ʘ ʣʝʪʦʤ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʵʪʦʛʦ, ʩʪʝʧʥʳʝ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʥʠʟʢʦʡ 

ʘʤʧʣʠʪʫʜʦʡ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʥʝ ʩʧʦʩʦʙʥʘ ʜʦʩʪʠʯʴ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ EVI ʜʘʞʝ 

ʚ ʧʠʢ ʩʝʟʦʥʘ, ʘ ʟʠʤʦʡ ʠ ʣʝʪʦʤ ʧʦʢʘʟʘʪʝʣʠ ʯʘʩʪʦ ʦʩʪʘʶʪʩʷ ʙʣʠʟʢʠʤʠ ʠʟ-ʟʘ ʨʘʟʨʝʞʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ ʠ ʚʣʠʷʥʠʷ ʧʦʯʚʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʩʦʢʘʷ ʘʤʧʣʠʪʫʜʘ ʠʥʜʠʢʘʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʝʟʦʥʥʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ. 

 

ʅʦʨʤʘʣʠʟʘʮʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʢʘʨʪʳ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʠʥʜʝʢʩʘ ʫʷʟʚʠʤʦʩʪʠ 

ʣʘʥʜʰʘʬʪʦʚ. ʌʦʨʤʫʣʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʠʥʜʝʢʩʘ ʫʷʟʚʠʤʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʪʨʸʭ 

ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ EVI 

ʧʨʠʚʝʜʝʥʘ ʚ ʫʨʘʚʥʝʥʠʠ 6.3. ɺʩʝ ʪʨʠ ʢʦʤʧʦʥʝʥʪʘ ʙʳʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʦʨʤʘʣʠʟʦʚʘʥʳ ʢ 

ʜʠʘʧʘʟʦʥʫ π ρ ʤʝʪʦʜʦʤ ʤʠʥʠʤʘʢʩ-ʥʦʨʤʘʣʠʟʘʮʠʠ (min-max normalization) ʧʦ ʬʦʨʤʫʣʝ 6.4, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ʰʢʘʣ [43]. 
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                                                   (6.4) 

 

ʛʜʝ: 

ὢ  ï ʥʦʨʤʠʨʦʚʘʥʥʦʝ (ʤʘʩʰʪʘʙʠʨʦʚʘʥʥʦʝ) ʟʥʘʯʝʥʠʝ ʠʩʭʦʜʥʦʡ ʚʝʣʠʯʠʥʳ x 

x ï ʠʩʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʚ ʢʦʥʢʨʝʪʥʦʡ ʪʦʯʢʝ 

ὼ    ʤʘʢʩʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʚʩʝʤʫ ʠʩʩʣʝʜʫʝʤʦʤʫ ʨʝʛʠʦʥʫ 

ὼ  ï ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʚʩʝʤʫ ʠʩʩʣʝʜʫʝʤʦʤʫ ʨʝʛʠʦʥʫ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʨʘʞʝʥʠʷ ρ ὼ ʜʣʷ ʧʝʨʚʳʭ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ, ʦʙʫʩʣʦʚʣʝʥʦ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʭ ʩʚʷʟʠ ʩ ʫʷʟʚʠʤʦʩʪʴʶ. 

ʉʨʝʜʥʷʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ (ʩʨʝʜʥʠʡ EVI) ʠ ʩʢʦʨʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʯʝʤ ʚʳʰʝ ʠʭ ʟʥʘʯʝʥʠʷ, ʪʝʤ ʤʝʥʝʝ ʫʷʟʚʠʤʘ ʵʢʦʩʠʩʪʝʤʘ. 

ʆʜʥʘʢʦ ʮʝʣʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʠʥʜʝʢʩʘ ï ʦʪʨʘʞʘʪʴ ʩʪʝʧʝʥʴ ʫʷʟʚʠʤʦʩʪʠ, ʪʦ ʝʩʪʴ: ʯʝʤ ʚʳʰʝ 

ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ, ʪʝʤ ʚʳʰʝ ʫʷʟʚʠʤʦʩʪʴ (ʨʠʩʫʥʦʢ 6.1.4). ʏʪʦʙʳ ʧʨʠʚʝʩʪʠ çʙʣʘʛʦʧʨʠʷʪʥʳʝè 

ʧʦʢʘʟʘʪʝʣʠ ʢ çʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡè ʰʢʘʣʝ, ʠʭ ʠʥʚʝʨʪʠʨʫʶʪ ʩ ʧʦʤʦʱʴʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ρ

ὢnorm. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʠʥʜʝʢʩʘ çʩʤʦʪʨʝʣʠ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫè: ʯʝʤ 

ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʝ ï ʪʝʤ ʚʳʰʝ ʫʷʟʚʠʤʦʩʪʴ ʙʳʣʦ ʧʨʠʤʝʥʝʥʦ ʚʳʨʘʞʝʥʠʝ ç1 - éè. ɺ ʦʪʣʠʯʠʝ 

ʦʪ ʥʠʭ, ʩʝʟʦʥʥʘʷ ʘʤʧʣʠʪʫʜʘ ʫʞʝ ʥʘʧʨʷʤʫʶ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʤ ʠ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ: ʯʝʤ ʦʥʘ ʚʳʰʝ, ʪʝʤ ʚʳʰʝ ʫʷʟʚʠʤʦʩʪʴ. ʇʦʵʪʦʤʫ ʘʤʧʣʠʪʫʜʘ ʚʢʣʶʯʘʝʪʩʷ ʚ 

ʠʥʜʝʢʩ ʙʝʟ ʠʥʚʝʨʩʠʠ. 
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ʈʠʩʫʥʦʢ 6.1.4 - ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʠʥʜʝʢʩ ʫʷʟʚʠʤʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ ɻʦʨʥʦʛʦ ʂʨʳʤʘ 

 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʫʷʟʚʠʤʦʩʪʠ ï 3 (ʧʨʠ 

ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʦʪ 0 ʜʦ 1). ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ (0,57ï2,15) ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʫʷʟʚʠʤʦʩʪʠ ʨʷʜʘ ʪʝʨʨʠʪʦʨʠʡ. ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʜʣʷ ʣʫʯʰʝʛʦ 

ʚʠʟʫʘʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʢʘʨʪʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʠʥʜʝʢʩʘ ʫʷʟʚʠʤʦʩʪʠ ʙʳʣʘ 

ʧʝʨʝʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʘ ʧʦ ʟʘʜʘʥʥʳʤ ʧʦʨʦʛʘʤ (ʨʠʩʫʥʦʢ 6.1.5). 

ɺʳʜʝʣʠʤ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʝ  ʣʘʥʜʰʘʬʪʳ ʜʣʷ ʥʠʟʢʦʛʦʨʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʫʨʦʚʥʷ 

ʩʝʚʝʨʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ  - ʧʨʝʜʛʦʨʥʘʷ ʟʦʥʘ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ, ʦʩʪʘʥʮʦʚʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʠ 

ʩʪʨʫʢʪʫʨʥʳʭ ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʨʘʚʥʠʥ ʠ ʢʫʩʪʦʚʳʭ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ ʩ ʨʘʟʥʦʪʨʘʚʥʳʤʠ 

ʩʪʝʧʷʤʠ, ʢʫʩʪʘʨʥʠʢʦʚʳʤʠ ʟʘʨʦʩʣʷʤʠ, ʣʝʩʦʩʪʝʧʴʶ ʠ ʥʠʟʢʦʨʦʩʣʳʤʠ ʜʫʙʦʚʳʤʠ ʣʝʩʘʤʠ).  

ɺ ʧʨʝʜʝʣʘʭ  ʧʦʷʩʘ ʨʘʟʥʦʪʨʘʚʥʦ-ʙʦʨʦʜʘʯʦʚʳʭ ʠ ʨʘʟʥʦʪʨʘʚʥʦ-ʘʩʬʦʜʝʣʠʥʦʚʳʭ ʩʪʝʧʝʡ 

ʥʘ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʠ ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʨʘʚʥʠʥʘʭ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʝ: 

- ʩʪʨʫʢʪʫʨʥʳʝ ʥʘʢʣʦʥʥʥʳʝ ʜʝʥʫʜʘʮʠʦʥʥʳʝ ʨʘʚʥʠʥʳ ʩ ʨʘʟʥʦʪʨʘʚʥʦ-ʙʦʨʦʜʘʯʝʚʳʤʠ 

ʠ ʨʘʟʥʦʪʨʘʚʥʦ-ʘʩʬʦʜʝʣʠʥʦʚʳʤʠ  (ɹʝʣʦʛʦʨʩʢʠʡ ʨʘʡʦʥ: ɿʳʙʠʥʩʢʦʝ ʩʝʣʴʩʢʦʝ 

ʧʦʩʝʣʝʥʠʝ, ɺʘʩʠʣʴʝʚʩʢʦʝ ʩʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ,  ʎʚʝʪʦʯʥʝʥʩʢʦʝ ʩʝʣʴʩʢʦʝ 

ʧʦʩʝʣʝʥʠʝ, ʅʦʚʦʞʠʣʦʚʩʢʦʝ ʩʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ; ʅʠʞʥʝʛʦʨʩʢʠʡ ʨʘʡʦʥ: 

ɼʨʦʬʠʥʩʢʦʝ ʩʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ; ʉʦʚʝʪʩʢʠʡ ʨʘʡʦʥ: ʂʨʘʩʥʦʛʚʘʨʜʝʡʩʢʦʝ ʩʝʣʴʩʢʦʝ 

ʧʦʩʝʣʝʥʠʝ); 
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- ʜʝʥʫʜʘʮʠʦʥʥʦ-ʦʩʪʘʥʮʦʚʳʝ ʠ ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʨʘʚʥʠʥʳ ʩ ʢʦʚʳʣʴʥʦ-ʪʠʧʯʘʢʦʚʳʤʠ 

ʩʪʝʧʷʤʠ (ʂʠʨʦʚʩʢʠʡ ʨʘʡʦʥ: ʇʨʠʚʝʪʥʝʥʩʢʦʝ ʩʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ; 

ʉʠʤʬʝʨʦʧʦʣʴʩʢʠʡ ʨʘʡʦʥ: ʅʦʚʦʩʸʣʦʚʩʢʦʝ ʩʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ, ʇʦʞʘʨʩʢʦʝ 

ʩʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ, ʅʠʢʦʣʘʝʚʩʢʦʝ ʩʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ); 

- ʛʘʣʝʯʥʠʢʦʚʳʝ ʨʘʚʥʠʥʳ ʩ ʨʘʟʥʦʪʨʘʚʥʳʤʠ ʩʪʝʧʷʤʠ (ʂʨʘʩʥʦʛʚʘʨʜʝʡʩʢʠʡ ʨʘʡʦʥ: 

ʅʘʡʜʸʥʦʚʩʢʦʝ ʩʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ); 

- ʜʦʣʠʥʥʦ-ʪʝʨʨʘʩʦʚʳʡ ʩ ʣʫʛʘʤʠ, ʣʫʛʦʚʳʤʠ ʩʪʝʣʷʤʠ, ʣʝʩʦʩʪʝʧʴʶ 

(ʂʨʘʩʥʦʛʚʘʨʜʝʡʩʢʠʡ ʨʘʡʦʥ: ʂʦʣʦʜʝʟʷʥʩʢʦʝ ʩʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ ʇʷʪʠʭʘʪʩʢʦʝ 

ʩʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ). 

ɺ ʧʨʝʜʝʣʘʭ  ʧʦʷʩʘ ʣʝʩʦʩʪʝʧʠ ʥʘ ʜʝʥʫʜʘʮʠʦʥʥʦ-ʦʩʪʘʥʮʦʚʳʭ, ʩʪʨʫʢʪʫʨʥʳʭ 

ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʠ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʨʘʚʥʠʥʘʭ, ʢʫʩʪʦʚʳʭ ʚʦʟʚʳʰʝʥʥʦʩʪʷʭ: 

- ʛʘʣʝʯʥʠʢʦʚʳʝ ʨʘʚʥʠʥʳ ʩ ʜʫʙʦʚʳʤʠ ʣʝʩʘʤʠ, ʢʫʩʪʘʨʥʠʢʦʚʳʤʠ ʟʘʨʦʩʣʷʤʠ ʪʠʧʘ 

"ʜʫʙʢʠ" ʠ ʫʯʘʩʪʢʘʤʠ ʨʘʟʥʦʪʨʘʚʥʦ-ʣʫʛʦʚʳʭ ʩʪʝʧʝʡ (ʉʝʚʘʩʪʦʧʦʣʴ: ʅʘʭʠʤʦʚʩʢʠʡ 

ʨʘʡʦʥ, ɸʥʜʨʝʝʚʩʢʠʡ ʤʫʥʠʮʠʧʘʣʴʥʳʡ ʦʢʨʫʛ). 

 

 

 

ʈʠʩʫʥʦʢ 6.1.5 - ʉʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ ɻʦʨʥʦʛʦ ʂʨʳʤʘ ʥʘ ʦʩʥʦʚʝ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʠʥʜʝʢʩʘ ʫʷʟʚʠʤʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ 

 

ɺʳʜʝʣʠʤ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʤʠ ʣʘʥʜʰʘʬʪʳ ʜʣʷ ʥʠʟʢʦʛʦʨʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʫʨʦʚʥʷ 

ʶʞʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ   - ʟʦʥʘ ʧʦʣʫʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʜʫʙʦʚʳʭ, ʬʠʩʪʘʰʢʦʚʦ-ʜʫʙʦʚʳʭ, 

ʤʦʞʞʝʚʝʣʦʚʦ-ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ ʠ ʰʠʙʣʷʢʦʚʳʭ ʟʘʨʦʩʣʝʡ. 
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ɺ ʧʨʝʜʝʣʘʭ ʧʦʷʩʘ   ʜʫʙʦʚʦ-ʬʠʩʪʘʰʢʦʚʳʭ, ʤʦʞʞʝʚʝʣʦʚʦ-ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ ʠ 

ʰʠʙʣʷʢʦʚʳʭ ʟʘʨʦʩʣʝʡ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʝ: 

ɺ ʨʘʡʦʥʝ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʉʫʜʘʢ: 

- ʩʪʫʧʝʥʯʘʪʦ-ʩʢʣʦʥʦʚʦʝ ʵʨʦʟʠʦʥʥʦʝ ʥʠʟʢʦʛʦʨʴʝ ʩ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʦʧʦʣʟʥʝʡ, ʩ 

ʬʠʩʪʘʰʢʦʚʦ-ʜʫʙʦʚʳʤʠ ʠ ʜʫʙʦʚʳʤʠ ʣʝʩʘʤʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʰʠʙʣʷʢʦʚʳʤʠ 

ʟʘʨʦʩʣʷʤʠ ʠ ʬʨʠʛʘʥʦʠʜʥʳʤʠ ʩʪʝʧʷʤʠ; 

- ʵʨʦʟʠʦʥʥʦʝ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʝ ʥʠʟʢʦʛʦʨʴʝ, ʩ ʬʠʩʪʘʰʢʦʚʦ-ʜʫʙʦʚʳʤʠ ʣʝʩʘʤʠ ʚ 

ʢʦʤʧʣʝʢʩʝ ʩ ʰʠʙʣʷʢʦʚʳʤʠ ʟʘʨʦʩʣʷʤʠ ʠ ʬʨʠʛʘʥʦʠʜʥʳʤʠ ʩʪʝʧʷʤʠ; 

ʵʨʦʟʠʦʥʥʦʝ ʥʠʟʢʦʛʦʨʴʝ ʘʤʬʠʪʝʘʪʨʦʚ ʩ ʩʦʩʥʦʚʦ-ʤʦʞʞʝʚʝʣʦʚʳʤʠ ʠ ʜʫʙʦʚʳʤʠ 

ʣʝʩʘʤʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʰʠʙʣʷʢʦʚʳʤʠ ʟʘʨʦʩʣʷʤʠ ʠ ʬʨʠʛʘʥʦʠʜʥʳʤʠ ʩʪʝʧʷʤʠ; 

- ʵʨʦʟʠʦʥʥʦʝ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʝ ʥʠʟʢʦʛʦʨʴʝ ʠ ʤʝʣʢʦʛʦʨʴʝ ʩ ʰʠʙʣʷʢʦʚʳʤʠ 

ʟʘʨʦʩʣʷʤʠ ʠ ʬʨʠʛʘʥʦʠʜʥʳʤʠ ʩʪʝʧʷʤʠ;  

- ʵʨʦʟʠʦʥʥʦʝ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʝ ʤʝʣʢʦʛʦʨʴʝ ʩ ʚʳʭʦʜʘʤʠ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʚ ʚʠʜʝ 

ʩʢʘʣ ʩ ʰʠʙʣʷʢʦʚʳʤʠ ʟʘʨʦʩʣʷʤʠ ʠ ʬʨʠʛʘʥʦʠʜʥʳʤʠ ʩʪʝʧʷʤʠ; 

- ʜʦʣʠʥʥʦ-ʪʝʨʨʘʩʦʚʳʡ ʩ ʬʠʩʪʘʰʢʦʚʦ-ʜʫʙʦʚʳʤʠ ʠ ʜʫʙʦʚʳʤʠ ʣʝʩʘʤʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ 

ʰʠʙʣʷʢʦʚʳʤʠ ʟʘʨʦʩʣʷʤʠ ʠ ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʤʠ ʣʫʛʘʤʠ. 

ɺ ʨʘʡʦʥʝ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ɸʣʫʰʪʘ:  

- ʩʪʫʧʝʥʯʘʪʦ-ʩʢʣʦʥʦʚʦʝ ʵʨʦʟʠʦʥʥʦʝ ʥʠʟʢʦʛʦʨʴʝ ʩ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʦʧʦʣʟʥʝʡ, ʩ 

ʬʠʩʪʘʰʢʦʚʦ-ʜʫʙʦʚʳʤʠ ʠ ʜʫʙʦʚʳʤʠ ʣʝʩʘʤʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʰʠʙʣʷʢʦʚʳʤʠ 

ʟʘʨʦʩʣʷʤʠ ʠ ʬʨʠʛʘʥʦʥʜʥʳʤʠ ʩʪʝʧʷʤʠ; 

- ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ ʠ ʵʨʦʟʠʦʥʥʦʝ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʝ 

ʤʝʣʢʦʛʦʨʴʝ ʩ ʬʠʩʪʘʰʢʦʚʦ-ʜʫʙʦʚʳʤʠ ʠ ʜʫʙʦʚʳʤʠ ʣʝʩʘʤʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ 

ʰʠʙʣʷʢʦʚʳʤʠ ʟʘʨʦʩʣʷʤʠ ʠ ʬʨʠʛʘʣʦʠʜʥʳʤʠ ʩʪʝʧʷʤ;ʠ 

- ʜʦʣʠʥʥʦ-ʪʝʨʨʘʩʦʚʳʡ ʩ ʬʠʩʪʘʰʢʦʚʦ-ʜʫʙʦʚʳʤʠ ʠ ʜʫʙʦʚʳʤʠ ʣʝʩʘʤʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ 

ʰʠʙʣʷʢʦʚʳʤʠ ʟʘʨʦʩʣʷʤʠ ʠ ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʤʠ ʣʫʛʘʤʠ. 

ɺ ʧʨʝʜʝʣʘʭ ʧʦʷʩʘ ʩʦʩʥʦʚʳʭ, ʜʫʙʦʚʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʠ 

ʰʠʙʣʷʢʦʚʳʭ ʟʘʨʦʩʣʝʡ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳ: 

ɺ ʨʘʡʦʥʝ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ɸʣʫʰʪʘ: 

- ʵʨʦʟʠʦʥʥʦʝ, ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʝ, ʩʪʫʧʝʥʯʘʪʦ-ʩʢʣʦʥʦʚʦʝ ʥʠʟʢʦʛʦʨʴʝ ʩ ʜʫʙʦʚʳʤʠ 

ʣʝʩʘʤʠ ʠ ʰʠʙʣʷʢʦʚʳʤʠ ʟʘʨʦʩʣʷʤʠ. 

- ʦʟʝʨʥʦ-ʟʘʧʘʜʠʥʥʳʡ ʥʘ ʘʙʨʘʟʠʦʥʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʦʡ ʨʘʚʥʠʥʝ, ʩ ʛʘʣʦʬʠʪʥʳʤʠ 

ʣʫʛʘʤʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʧʦʣʳʥʥʦ-ʪʠʧʯʘʢʦʚʳʤʠ ʩʪʝʧʷʤʠ (ʧʨʠʙʨʝʞʥʘʷ ʟʦʥʘ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʉʫʜʘʢ.) 

ɸʥʘʣʠʟ ʧʝʰʠʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʠ ʠʭ ʧʝʨʝʩʝʯʝʥʠʝ ʩ ʫʷʟʚʠʤʳʤʠ 

ʣʘʥʜʰʘʬʪʘʤʠ. ɼʣʷ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʣʘʥʜʰʘʬʪʳ ɻʦʨʥʦʛʦ ʂʨʳʤʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 114 ʧʝʰʝʭʦʜʥʳʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ 

ʤʘʨʰʨʫʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʩʘʡʪʘ [41]. ʎʝʣʴʶ ʘʥʘʣʠʟʘ ʙʳʣʦ ʦʧʨʝʜʝʣʠʪʴ, ʟʘʪʨʘʛʠʚʘʶʪ ʣʠ ʵʪʠ 

ʤʘʨʰʨʫʪʳ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʫʷʟʚʠʤʦʩʪʠ, ʚʳʷʚʣʝʥʥʳʝ ʚ ʧʨʝʜʳʜʫʱʝʤ ʵʪʘʧʝ ʨʘʙʦʪʳ. 

ʅʘ ʦʩʥʦʚʝ ʢʘʨʪʳ ʫʷʟʚʠʤʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚʠʟʫʘʣʴʥʳʡ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ 

ʘʥʘʣʠʟ ʧʝʨʝʩʝʯʝʥʠʷ ʤʘʨʰʨʫʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʣʘʩʩʘʤʠ ʫʷʟʚʠʤʦʩʪʠ (ʨʠʩʫʥʦʢ 6.1.6).  
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ʈʠʩʫʥʦʢ 6.1.6 - ʇʝʨʝʩʝʯʝʥʠʝ ʧʝʰʠʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʣʘʩʩʘʤʠ 

ʫʷʟʚʠʤʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ ɻʦʨʥʦʛʦ ʂʨʳʤʘ 

 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ: 

- ʚʳʩʦʢʦ ʫʷʟʚʠʤʳʝ ʣʘʥʜʰʘʬʪʳ (ʪʝʤʥʦ-ʟʝʣʝʥʳʡ). ʅʝʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʤʘʨʰʨʫʪʦʚ 

ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʟʦʥʳ ʚʳʩʦʢʦʡ ʫʷʟʚʠʤʦʩʪʠ. ʅʘʠʙʦʣʝʝ ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʦʢ 

ʪʨʦʧʳ ɹʣʘʛʦʜʘʪʥʦʝ ï ɸʷʟʴʤʘ ï ɹʘʣʘʢʣʘʚʘ, ʢʦʪʦʨʳʡ ʯʘʩʪʠʯʥʦ ʩʣʝʜʫʝʪ ʧʦ ʛʨʘʥʠʮʘʤ ʠʣʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʚʳʩʦʢʦ ʫʷʟʚʠʤʳʤ ʪʝʨʨʠʪʦʨʠʷʤ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 

ʫʛʨʦʟʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ ʚ ʵʪʠʭ ʟʦʥʘʭ ʧʨʠ ʥʝʦʩʪʦʨʦʞʥʦʤ ʦʙʨʘʱʝʥʠʠ ʩ ʦʛʥʝʤ 

ʪʫʨʠʩʪʘʤʠ; 

- ʫʤʝʨʝʥʥʦ ʫʷʟʚʠʤʳʝ ʣʘʥʜʰʘʬʪʳ (ʥʘʩʳʱʝʥʦ-ʟʝʣʝʥʳʡ). ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʤʘʨʰʨʫʪʦʚ (ʦʢʦʣʦ 35-40%) ʧʨʦʭʦʜʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʫʤʝʨʝʥʥʦ ʫʷʟʚʠʤʳʤ 

ʪʝʨʨʠʪʦʨʠʷʤ. ʂ ʪʘʢʠʤ ʤʘʨʰʨʫʪʘʤ ʦʪʥʦʩʷʪʩʷ: ɹʘʣʘʢʣʘʚʘ - ʤʳʩ ɸʡʷ ʧʦ ʙʝʨʝʛʫ, ɹʘʣʘʢʣʘʚʘ - 

ʂʘʨʘʥʴʩʢʦʝ ʧʣʘʪʦ ï ʂʘʨʴʝʨ, ʏʘʩʪʴ ʀʰʘʯʴʝʡ ʪʨʦʧʳ ʥʘ ʥʠʞʥʝʝ ʧʣʘʪʦ ʏʘʪʳʨ-ɼʘʛʘ, ʂ 

ɹʠʨʶʟʦʚʦʤʫ ʦʟʝʨʫ ʧʦʜ ɸʡ-ʇʝʪʨʠ, ʐʪʘʥʛʝʝʚʩʢʘʷ ʪʨʦʧʘ, ʊʘʥʢʦʚʦʝ - ʉʫʨʝʥʴ-ʊʘʫ, ʋʱʝʣʴʝ ʋʯ-

ʂʦʰ, ɻʦʨʥʳʡ ʢʣʶʯ ï ʃʶʙʠʤʦʚʢʘ. ʕʪʠ ʟʦʥʳ ʪʨʝʙʫʶʪ ʧʦʚʳʰʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ 

ʪʫʨʠʩʪʦʚ ʠ ʩʣʫʞʙ ʢʦʥʪʨʦʣʷ, ʪʘʢ ʢʘʢ ʦʥʠ ʦʙʣʘʜʘʶʪ ʩʨʝʜʥʠʤ ʨʠʩʢʦʤ ʚʦʟʛʦʨʘʥʠʷ; 

- ʩʣʘʙʦ ʫʷʟʚʠʤʳʝ ʣʘʥʜʰʘʬʪʳ (ʩʚʝʪʣʦ-ʟʝʣʝʥʳʡ). ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʤʘʨʰʨʫʪʦʚ (ʦʢʦʣʦ 60% ʠ ʙʦʣʝʝ) ʧʨʦʣʝʛʘʶʪ ʧʦ ʪʝʨʨʠʪʦʨʠʷʤ ʩ ʥʠʟʢʦʡ ʩʪʝʧʝʥʴʶ ʫʷʟʚʠʤʦʩʪʠ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʤʘʨʰʨʫʪʦʚ ʧʨʦʭʦʜʷʪ ʧʦ ʩʣʘʙʦ- ʠ ʫʤʝʨʝʥʥʦ ʫʷʟʚʠʤʳʤ 

ʪʝʨʨʠʪʦʨʠʷʤ, ʦʜʥʘʢʦ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʟʘʪʨʘʛʠʚʘʶʪ ʚʳʩʦʢʦ ʫʷʟʚʠʤʳʝ ʣʘʥʜʰʘʬʪʳ, 

ʪʨʝʙʫʶʱʠʝ ʦʩʦʙʦʛʦ ʢʦʥʪʨʦʣʷ. 

 

 


