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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʳʧʦʣʥʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʘʛʥʠʪʥʦʛʦ 

ʫʩʠʣʝʥʠʷ ʧʦʯʚ ʠ ʤʭʦʚ-ʵʧʠʬʠʪʦʚ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ.  

ʄʝʩʪʦ ʠ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ. ʊʝʨʨʠʪʦʨʠʷ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʄʦʪʦʚʠʣʠʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʛ. ʇʝʨʤʠ. ʆʙʨʘʟʮr  

ʧʦʯʚ ʠ ʤʭʦʚ-ʵʧʠʬʠʪʦʚ ʦʪʦʙʨʘʥʳ ʚ ʠʶʥʝ 2024 ʛʦʜʘ (57Á59Ӿ04,80ӿ ʩ.ʰ. ʠ 56Á15Ӿ44,45ӿ ʚ.ʜ.; 58Á03Ӿ02,52ӿ ʩ.ʰ. 

ʠ 56Á19Ӿ09,54ӿ ʚ.ʜ.). 

ʄʝʪʦʜʳ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʠ ʧʦʜʛʦʪʦʚʢʫ ʧʨʦʙ ʠ ʠʟʤʝʨʝʥʠʝ ʦʙʲʝʤʥʦʡ ʤʘʛʥʠʪʥʦʡ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ (ʆʄɺ). ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʪʦʯʝʯʥʳʭ ʜʘʥʥʳʭ 

ʚʳʧʦʣʥʷʣʦʩʴ ʚ ʧʨʦʛʨʘʤʤʘʭ QGIS ʠ SAGA GIS. ɼʘʥʥʳʝ ʨʘʙʦʪʳ ʚʢʣʶʯʘʣʠ ʠʥʪʝʨʧʦʣʷʮʠʶ 

ʛʝʦʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʦʨʜʠʥʘʨʥʦʛʦ ʢʨʠʛʠʥʛʘ (ʤʦʜʫʣʴ Smart Map QGIS), ʨʝʢʣʘʩʩʠʬʠʢʘʮʠʶ 

ʨʘʩʪʨʦʚʳʭ ʩʣʦʝʚ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʘʛʥʠʪʥʦʛʦ ʫʩʠʣʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ 

ʠʥʩʪʨʫʤʝʥʪʘ QGIS çʢʘʣʴʢʫʣʷʪʦʨ ʨʘʩʪʨʦʚè. ɼʣʷ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʳ ʧʨʠʟʥʘʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʩ 

ʫʯʝʪʦʤ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʠʩʪʦʯʥʠʢʘ ʚʳʩʦʢʦʤʘʛʥʠʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ï ʇɸʆ çʄʦʪʦʚʠʣʠʭʠʥʩʢʠʝ ʟʘʚʦʜʳè) 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʘʛʥʠʪʥʦʛʦ ʫʩʠʣʝʥʠʷ (MEFK) ʧʦʯʚ ʠ ʤʭʦʚ-ʵʧʠʬʠʪʦʚ ʧʨʠʤʝʥʷʣʠ ʷʜʝʨʥʫ  ʁ ʦʮʝʥʢʫ 

ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʙʠʙʣʠʦʪʝʢ pandas ʠ matplotlib ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʠʤʝʣ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʆʄɺ (ʦʪ 0,120 ʜʦ 19,310 ae 

× 10-3 ʉʀ); ʤʘʛʥʠʪʥʘʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʤʭʦʚ-ʵʧʠʬʠʪʦʚ ʟʘʤʝʪʥʦ ʥʠʞʝ ʠ ʵʪʠ ʟʥʘʯʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʳ 

ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ (ʦʪ 0,01 ʜʦ 1,13 ae × 10-3 ʉʀ). ɺ ʢʘʯʝʩʪʚʝ ʬʦʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʤʘʛʥʠʪʥʦʡ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʝʨʚʳʡ ʜʝʮʠʣʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ 0,558 ʜʣʷ ʧʦʯʚ ʠ 0,110 

ʜʣʷ ʤʭʦʚ-ʵʧʠʬʠʪʦʚ. ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʆʄɺ ʫ ʧʦʯʚ ʠ ʤʭʦʚ-ʵʧʠʬʠʪʦʚ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʢʚʝʨʦʚ ʠ 

ʚʥʫʪʨʠʜʚʦʨʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʭ ʨʦʣʴ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʪʳʭ ʟʦʥ ʩ ʥʠʟʢʠʤ 

ʫʨʦʚʥʝʤ ʥʘʢʦʧʣʝʥʠʷ ʚʳʩʦʢʦʤʘʛʥʠʪʥʳʭ ʯʘʩʪʠʮ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʆʄɺ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʦʢʨʝʩʪʥʦʩʪʝʡ ʧʨʦʤʟʦʥʳ ʠ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʙʣʠʟʢʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʢ ʇɸʆ 

çʄʦʪʦʚʠʣʠʭʠʥʩʢʠʝ ʟʘʚʦʜʳè. ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʤʘʛʥʠʪʥʦʛʦ ʫʩʠʣʝʥʠʷ, ʟʥʘʯʝʥʠʷ ʧʠʢʩʝʣʝʡ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʨʦʛʦʚʦʡ ʰʢʘʣʦʡ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʢʨʘʪʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʷ ʬʦʥʦʚʦʛʦ ʫʨʦʚʥʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʦʩʥʦʚʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʘʛʥʠʪʥʦʛʦ 

ʫʩʠʣʝʥʠʷ ʜʣʷ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʦ-ʤʘʛʥʠʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʂʘʨʪʳ 

ʵʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʣʷ ʧʦʯʚ ʠ ʤʭʦʚ-ʵʧʠʬʠʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʘʨʪʘʤʠ ʟʥʘʯʝʥʠʡ ʦʙʲʝʤʥʦʡ ʤʘʛʥʠʪʥʦʡ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʠʤʝʶʪ ʩʦʧʦʩʪʘʚʠʤʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʟʥʘʯʝʥʠʷ ʧʦ ʫʨʦʚʥʷʤ ʥʘʢʦʧʣʝʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ 

ʯʘʩʪʠʮ. ʇʨʠʤʝʥʝʥʠʝ MEFK ʜʣʷ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʧʦʟʚʦʣʠʣʦ 

ʧʝʨʝʡʪʠ ʢ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʥʘʢʦʧʣʝʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʛʥʠʪʥʳʭ ʯʘʩʪʠʮ ʠ ʚʳʜʝʣʠʪʴ 

ʩʦʧʦʩʪʘʚʠʤʳʝ ʛʨʘʜʘʮʠʠ ʟʘʛʨʷʟʥʝʥʠʷ (çʥʝʪ ʦʙʦʛʘʱʝʥʠʷè, çʥʠʟʢʠʡè, çʩʨʝʜʥʠʡè, çʚʳʩʦʢʠʡè, çʦʯʝʥʴ 

ʚʳʩʦʢʠʡè) ʢʘʢ ʜʣʷ ʧʦʯʚ, ʪʘʢ ʠ ʜʣʷ ʤʭʦʚ-ʵʧʠʬʠʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʩʨʘʚʥʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʘʛʥʠʪʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʫ ʧʦʯʚ ʠ ʤʭʦʚ-

ʵʧʠʬʠʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʫʯʥʫʶ ʥʦʚʠʟʥʫ ʜʣʷ ʟʘʜʘʯ ʙʠʦʤʦʥʠʪʦʨʠʥʛʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʈʦʩʩʠʠ. ɺ ʫʩʣʦʚʠʷʭ ʄʦʪʦʚʠʣʠʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʛ. ʇʝʨʤʠ ʚʝʜʫʱʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʟʦʥʫ ʧʝʨʝʥʦʩʘ ʠ ʘʢʢʫʤʫʣʷʮʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʛʥʠʪʥʳʭ 

ʯʘʩʪʠʮ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʛʥʠʪʥʘʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ; ʧʦʯʚʳ; ʤʭʠ-ʵʧʠʬʠʪʳ; ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠʥʪʝʨʧʦʣʷʮʠʷ. 
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ɺɺɽɼɽʅʀɽ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʝʥʥʦ-

ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʦʢʨʦʚʦʚ ʥʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (Pouyat et al., 2010; Dehkordi et al., 2024; Wang et al., 2025; Mkhonza 

et al., 2026). ʄʘʛʥʠʪʥʳʡ ʙʠʦʤʦʥʠʪʦʨʠʥʛ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʘʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʚʩʝʤʫ ʤʠʨʫ 

(Yurtseven-Sandker, Cioppa, 2016; Hofman et al., 2017). ʀʟʤʝʨʝʥʠʝ ʤʘʛʥʠʪʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʧʦʯʚʳ 
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