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ʂʀʈʀʐ (ʬʘʣʩʘʬʘ ʜʦʢʪʦʨʠ PhD ʜʠʩʩʝʨʪʘʮʠʷʩʠ ʘʥʥʦʪʘʮʠʷʩʠ) 

ɼʠʩʩʝʨʪʘʮʠʷ ʤʘʚʟʫʩʠʥʠʥʛ ʜʦʣʟʘʨʙʣʠʛʠ ʚʘ ʟʘʨʫʨʘʪʠ. ɾʘ״ʦʥʜʘ 

ʠʥʩʦʥʠʷʪʥʠ ʪʘʙʠʠʡ ʨʝʩʫʨʩʣʘʨ ʙʠʣʘʥ ʪʘʲʤʠʥʣʘʰ ʤʘץʩʘʜʠʜʘ ʣʘʥʜʰʘʬʪʣʘʨʜʘʥ 

ʠʥʪʝʥʩʠʚ ʬʦʡʜʘʣʘʥʠʣʘʸʪʛʘʥʣʠʛʠ ʩʘʙʘʙʣʠ ʪʘʙʠʠʡ ʤʫ״ʠʪʜʘ ʪʝʭʥʦʛʝʥ ʙʫʟʠʣʠʰ, 

ʩʘ״ʨʦʣʘʥʠʰ, ʝʨʣʘʨʥʠʥʛ ʤʝʣʠʦʨʘʪʠʚ ״ʦʣʘʪʠʥʠ ʸʤʦʥʣʘʰʠʰʠ, ʪʫʧʨʦץ ʵʨʦʟʠʷʩʠ, 

ʜʝʛʨʘʜʘʮʠʷʩʠ, ʜʝʬʣʷʮʠʷ, ʯ˄ʣʣʘʥʠʰ ʚʘ ʙʦʰץʘ ʩʘʣʙʠʡ ʛʝʦʵʢʦʣʦʛʠʢ ״ʘʤʜʘ 

ʪʘʙʠʠʡ ʛʝʦʛʨʘʬʠʢ ʞʘʨʘʸʥʣʘʨ ʢʫʥ ʩʘʡʠʥ ʢʫʯʘʡʠʙ ʙʦʨʤʦץʜʘ. ɹʫ ʤʫʘʤʤʦʣʘʨʛʘ 

 ,ʜʘ. ɾʫʤʣʘʜʘʥץʘʨʦ ʪʘʰʢʠʣʦʪʣʘʨ ʢʘʪʪʘ ʵʲʪʠʙʦʨ ʙʝʨʤʦץʘʨʰʠ ʢʫʨʘʰʠʰʛʘ ʭʘʣץ

ɹʄʊʥʠʥʛ ç2030 ʡʠʣʛʘʯʘ ʙʘʨץʘʨʦʨ ʨʠʚʦʞʣʘʥʠʰ ʙ˄ʡʠʯʘ ʜʘʩʪʫʨʠèʜʘ 

çפʫʨʫץʣʠʢ ʵʢʦʩʠʩʪʝʤʘʣʘʨʠʥʠ ʤʫ״ʦʬʘʟʘ ץʠʣʠʰ ʚʘ ʪʠʢʣʘʰ, ʫʣʘʨʜʘʥ ʦץʠʣʦʥʘ 

ʬʦʡʜʘʣʘʥʠʰ, ˄ʨʤʦʥʣʘʨʥʠ ʨʘʮʠʦʥʘʣ ʙʦʰץʘʨʠʰ, ʯ˄ʣʣʘʥʠʰʛʘ ץʘʨʰʠ ʢʫʨʘʰʠʰ, 

ʝʨʣʘʨʥʠʥʛ ʜʝʛʨʘʜʘʮʠʷʩʠʥʠ ʪ˄ʭʪʘʪʠʰ ʚʘ ʙʠʦʣʦʛʠʢ ʭʠʣʤʘ-ʭʠʣʣʠʢ 

ʡ˄ץʦʣʠʰʠʥʠʥʛ ʦʣʜʠʥʠ ʦʣʠʰè ʚʘʟʠʬʘʣʘʨ ʙʝʨʠʣʛʘʥ
1
. ʄʘʟʢʫʨ ʚʘʟʠʬʘʣʘʨ 

ʘʡʥʠץʩʘ ʘʨʠʜ ʠץʣʠʤʣʠ ״ʫʜʫʜʣʘʨʜʘ ʣʘʥʜʰʘʬʪ ʢʦʤʧʣʝʢʩʣʘʨʠ ʩʘʣʦ״ʠʷʪʠʜʘʥ 

ʩʘʤʘʨʘʣʠ ʬʦʡʜʘʣʘʥʠʰ, ʜʝץ״ʦʥʯʠʣʠʢ ʪʫʨʣʘʨʠʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰ, ״ʫʜʫʜʜʘ 

ʘʤʘʣʛʘ ʦʰʠʨʠʣʘʜʠʛʘʥ ʭ˄ʞʘʣʠʢ ʪʘʜʙʠʨʣʘʨʠʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰʜʘ ʪʠʟʠʤʣʠ-

ʩʪʨʫʢʪʫʨʘʚʠʡ, ʧʘʨʘʛʝʥʝʪʠʢ ʚʘ ʧʘʨʘʜʠʥʘʤʠʢ ʘʣʦץʘʜʦʨʣʠʢ ʪʘʤʦʡʠʣʣʘʨʠ 

ʘʩʦʩʠʜʘ ʢʦʤʧʣʝʢʩ ʪʘʜץʠץʦʪʣʘʨ ʦʣʠʙ ʙʦʨʠʰʥʠ ʪʘץʦʟʦ ʵʪʘʜʠ. 

ɼʫʥʸʜʘ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ʶʨʠʪʠʰʜʘ ʚʘ ʣʘʥʜʰʘʬʪʣʘʨʥʠ ʤʫ״ʦʬʘʟʘ ץʠʣʠʰ 

ʩʦ״ʘʩʠʜʘ ʤʝʣʠʦʨʘʪʠʚ ʪʘʜʙʠʨʣʘʨʥʠ ʦʣʠʙ ʙʦʨʠʰ, ʣʘʥʜʰʘʬʪʣʘʨʥʠ 

ʪʘʙʘץʘʣʘʥʠʰʠʥʠ ʚʘ ʫʣʘʨʥʠʥʛ ʩʪʨʫʢʪʫʨʘʩʠʥʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥ ʪʠʟʠʤʣʘʨʜʘʥ 

(ɻʀʉ) ʬʦʡʜʘʣʘʥʠʙ ״ʫʜʫʜʣʘʨʥʠ ץʠʰʣʦץ ʭ˄ʞʘʣʠʢ ʤʘץʩʘʜʣʘʨʠʜʘ ʪʘʜץʠץ ʵʪʠʰ, 

ʙʫʥʜʘ ʣʘʥʜʰʘʬʪ ʪʘʜץʠץʦʪʣʘʨʠʥʠ ʟʘʤʦʥʘʚʠʡ ʤʝʪʦʜʣʘʨʛʘ ʪʘʷʥʛʘʥ ״ʦʣʜʘ ʦʣʠʙ 

ʙʦʨʠʰ, ʫʣʘʨʥʠʥʛ ʤʘʚʞʫʜ ʠʤʢʦʥʠʷʪʣʘʨʠʥʠ ʪʘ״ʣʠʣ ץʠʣʠʰ, ʭ˄ʞʘʣʠʢ 

ʤʘץʩʘʜʣʘʨʠʜʘ ʙʘ״ʦʣʘʰ, ʪʠʟʠʤʣʠ ʙʘ״ʦʣʘʰ ʤʝʟʦʥʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʠʰ, 

ʤʠʢʨʦʟʦʥʘʣʘʰʪʠʨʠʰ ʘʩʦʩʠʜʘ ʵʢʠʥʣʘʨʥʠ ʞʦʡʣʘʰʪʠʨʠʰ ʩʭʝʤʘʩʠʥʠ 

ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰʥʠ ʠʣʤʠʡ ʘʩʦʩʜʘ ״ʘʣ ʵʪʠʰ ʡ˄ʣʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʠʰʥʠ 

ʪʘץʦʟʦ ʵʪʘʜʠ. ׳ʫʜʫʜʣʘʨʥʠʥʛ NDVI (ʚʝʛʝʪʘʮʠʦʥ ʠʥʜʝʢʩ)ʣʘʨʠʥʠ ʘʥʠץʣʘʰ, 

NDVI ʵʧʶʨʘʣʘʨʠʥʠ ״ʠʩʦʙʣʘʰ, ˄ʟ ʥʘʚʙʘʪʠʜʘ ʣʘʥʜʰʘʬʪ ʩʠʥʬʣʘʨʠ ʚʘ ʫʣʘʨʥʠʥʛ 

ʤʦʨʬʦʣʦʛʠʢ ʙʠʨʣʠʢʣʘʨʠʜʘ ʩʦʜʠʨ ʙ˄ʣʘʸʪʛʘʥ ʤʫʨʘʢʢʘʙ ʜʠʥʘʤʠʢ ʞʘʨʘʸʥʣʘʨʥʠ, 

ʫʣʘʨʥʠʥʛ ʪʘʙʘץʘʣʘʥʠʰ ʚʘ ˄ʟʛʘʨʠʰʠʥʠ ˄ʨʛʘʥʠʰʜʘ ״ʫʜʫʜʣʘʨʥʠʥʛ ˄ʟʠʛʘ ʭʦʩ 

ʭʫʩʫʩʠʷʪʣʘʨʠʜʘʥ ʢʝʣʠʙ ʯʠץʠʙ ʘʤʘʣʛʘ ʦʰʠʨʠʰʛʘ ʫʩʪʫʚʦʨ ʘ״ʘʤʠʷʪ 

ʙʝʨʠʣʤʦץʜʘ. 

ʈʝʩʧʫʙʣʠʢʘʤʠʟʜʘ ״ʫʜʫʜʣʘʨ ʠʤʢʦʥʠʷʪʣʘʨʠʥʠ ʙʘ״ʦʣʘʰʜʘ ʟʘʤʦʥʘʚʠʡ ʬʘʥ-

ʪʝʭʥʠʢʘ ʶʪʫץʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰ, ʝʨʣʘʨʥʠʥʛ ʤʝʣʠʦʨʘʪʠʚ ״ʦʣʘʪʠʥʠ 

ʷʭʰʠʣʘʰ, ʫʣʘʨʥʠʥʛ ʢʘʜʘʩʪʨʠʥʠ ʦʣʠʙ ʙʦʨʠʰ, ʣʘʥʜʰʘʬʪʣʘʨʥʠ ʭ˄ʞʘʣʠʢʥʠʥʛ 

ʪʫʨʣʠ ʤʘץʩʘʜʣʘʨʠ ʥʫץʪʘʠ ʥʘʟʘʨʠʜʘʥ ʙʘ״ʦʣʘʰ, ʤʠʢʨʦʟʦʥʘʣʘʰʪʠʨʠʰ, 

ʨʘʡʦʥʣʘʰʪʠʨʠʰ ʚʘ ʰʫ ʘʩʦʩʜʘ ʣʘʥʜʰʘʬʪʣʘʨʥʠʥʛ ʨʝʩʫʨʩ ʩʘʣʦ״ʠʷʪʠʜʘʥ 

ʩʘʤʘʨʘʣʠ ʬʦʡʜʘʣʘʥʠʰ ʙ˄ʡʠʯʘ ץʘʪʦʨ ʯʦʨʘ-ʪʘʜʙʠʨʣʘʨ ʘʤʘʣʛʘ ʦʰʠʨʠʣʤʦץʜʘ. 

ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠʥʠ 2017-2021 ʡʠʣʣʘʨʜʘ ʷʥʘʜʘ ʨʠʚʦʞʣʘʥʪʠʨʠʰ 

                                                 
1
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ʙ˄ʡʠʯʘ ׳ʘʨʘʢʘʪʣʘʨ ʩʪʨʘʪʝʛʠʷʩʠʜʘ
2
 çʩʫסʦʨʠʣʘʜʠʛʘʥ ʝʨʣʘʨʥʠʥʛ ʤʝʣʠʦʨʘʪʠʚ 

 ʦʣʘʪʠʥʠ ʷʥʘʜʘ ʷʭʰʠʣʘʰ, ʤʝʣʠʦʨʘʮʠʷ ʚʘ ʠʨʨʠʛʘʮʠʷ ʦʙʲʝʢʪʣʘʨʠ״

ʪʘʨʤʦץʣʘʨʠʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰè ʶʟʘʩʠʜʘʥ ʤʫ״ʠʤ ʚʘʟʠʬʘʣʘʨ ʙʝʣʛʠʣʘʙ 

ʙʝʨʠʣʛʘʥ. ɹʫ ʙʦʨʘʜʘ, ʞʫʤʣʘʜʘʥ, ɶʨʪʘ ɿʘʨʘʬʰʦʥ ״ʘʚʟʘʩʠʜʘʛʠ ʪʘʙʠʠʡ ʚʘ 

ʘʥʪʨʦʧʦʛʝʥ ʣʘʥʜʰʘʬʪʣʘʨʥʠʥʛ ʩʪʨʫʢʪʫʨʘʩʠ ʚʘ ʣʘʥʜʰʘʬʪʣʘʨʥʠʥʛ 

ʪʘʙʘץʘʣʘʥʠʰʠʥʠ, ʫʣʘʨʜʘʥ ʭ˄ʞʘʣʠʢʜʘ ʬʦʡʜʘʣʘʥʠʰ ʥʫץʪʘʠ ʥʘʟʘʨʠʜʘʥ ʪʘʜץʠץ 

ʵʪʠʰ, ʙʫʥʜʘ ʣʘʥʜʰʘʬʪ ʩʘʣʦ״ʠʷʪʠʜʘʥ ʤʘץʩʘʜʛʘ ʤʫʚʦʬʠץ ʬʦʡʜʘʣʘʥʠʰ, ʫʣʘʨʥʠ 

ʤʠʢʨʦʟʦʥʘʣʘʨʛʘ ʘʞʨʘʪʠʰ, ʢʘʨʪʘʣʘʰʪʠʨʠʰʛʘ ʜʦʠʨ ʤʘץʩʘʜʣʠ ʪʘʜץʠץʦʪʣʘʨ 

ʤʫ״ʠʤ ʘ״ʘʤʠʷʪ ʢʘʩʙ ʵʪʘʜʠ. 

ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ʇʨʝʟʠʜʝʥʪʠʥʠʥʛ 2017 ʡʠʣ 27 ʥʦʷʙʨʜʘʛʠ 

ç2018-2019 ʡʠʣʣʘʨʜʘ ʠʨʨʠʛʘʮʠʷʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʚʘ ʩʫסʦʨʠʣʘʜʠʛʘʥ 

ʝʨʣʘʨʥʠʥʛ ʤʝʣʠʦʨʘʪʠʚ ״ʦʣʘʪʠʥʠ ʷʭʰʠʣʘʰ ʜʘʚʣʘʪ ʜʘʩʪʫʨʠ ʪ˄סʨʠʩʠʜʘèʛʠ 

 ʘʨʦʨʠ, 2017 ʡʠʣ 7 ʬʝʚʨʘʣʜʘʛʠ çɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠʥʠ ʷʥʘʜʘפ

ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʙ˄ʡʠʯʘ ׳ʘʨʘʢʘʪʣʘʨ ʩʪʨʘʪʝʛʠʷʩʠ ʪ˄סʨʠʩʠʜʘèʛʠ ʌʘʨʤʦʥʠ, 

ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ʇʨʝʟʠʜʝʥʪʠʥʠʥʛ 2020 ʡʠʣ 28 ʷʥʚʘʨʜʘʛʠ 

çɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰʥʠʥʛ 2020-

2030 ʡʠʣʣʘʨʛʘ ʤ˄ʣʞʘʣʣʘʥʛʘʥ ʩʪʨʘʪʝʛʠʷʩʠʜʘ ʙʝʣʛʠʣʘʥʛʘʥ ʚʘʟʠʬʘʣʘʨʥʠ 2020 

ʡʠʣʜʘ ʘʤʘʣʛʘ ʦʰʠʨʠʰ ʯʦʨʘ ʪʘʜʙʠʨʣʘʨʠ ʪ˄סʨʠʩʠʜʘèʛʠ פʘʨʦʨʠ ״ʘʤʜʘ 2020 ʡʠʣ 

24 ʷʥʚʘʨʜʘʛʠ ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ʇʨʝʟʠʜʝʥʪʠʥʠʥʛ ʆʣʠʡ ʄʘʞʣʠʩʛʘ 

ʄʫʨʦʞʘʘʪʥʦʤʘʩʠ ʪʘʣʘʙʣʘʨʠʛʘ ʤʦʩ ʨʘʚʠʰʜʘ ʬʘʦʣʠʷʪʛʘ ʪʝʛʠʰʣʠ ʙʦʰץʘ 

ʤʝʲʸʨʠʡ-״ʫץʫץʠʡ ״ʫʞʞʘʪʣʘʨʜʘ ʙʝʣʛʠʣʘʥʛʘʥ ʚʘʟʠʬʘʣʘʨʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰʜʘ 

ʫʰʙʫ ʜʠʩʩʝʨʪʘʮʠʷ ʪʘʜץʠץʦʪʠ ʤʫʘʡʷʥ ʜʘʨʘʞʘʜʘ ʭʠʟʤʘʪ ץʠʣʘʜʠ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʨʝʩʧʫʙʣʠʢʘ ʬʘʥ ʚʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʥʠ 

ʨʠʚʦʞʣʘʥʠʰʠʥʠʥʛ ʫʩʪʫʚʦʨ ʡ˄ʥʘʣʠʰʣʘʨʠʛʘ ʤʦʩʣʠʛʠ. ʄʘʟʢʫʨ ʪʘʜץʠץʦʪ 

ʨʝʩʧʫʙʣʠʢʘ ʬʘʥ ʚʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʨʠʚʦʞʣʘʥʠʰʠʥʠʥʛ V. çפʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ, 

ʙʠʦʪʝʭʥʦʣʦʛʠʷ, ʵʢʦʣʦʛʠʷ ʚʘ ʘʪʨʦʬ-ʤʫ״ʠʪ ʤʫ״ʦʬʘʟʘʩʠè; VIII. çɽʨ ״ʘץʠʜʘʛʠ 

ʬʘʥʣʘʨè ʫʩʪʫʚʦʨ ʡ˄ʥʘʣʠʰʣʘʨʠʛʘ ʤʫʚʦʬʠץ ʙʘʞʘʨʠʣʛʘʥ. 

ʄʫʘʤʤʦʥʠʥʛ ˄ʨʛʘʥʠʣʛʘʥʣʠʢ ʜʘʨʘʞʘʩʠ. ɿʘʨʘʬʰʦʥ ״ʘʚʟʘʩʠ ʙ˄ʡʠʯʘ 

ʢʦʤʧʣʝʢʩ ʪʘʙʠʠʡ ʛʝʦʛʨʘʬʠʢ ʪʘʜץʠץʦʪʣʘʨ ʉ.ʇ.ʉʫʯʢʦʚ, ʃ.ʅ.ɹʘʙʫʰʢʠʥ, 

ʅ.ɸ.ʂʦʛʘʡ, ɸ.ʉ.ʉʘʠʜʦʚ, ʇ.ɹʘʨʘʪʦʚ, ʃ.ɸ.ɸʣʠʙʝʢʦʚ, ɸ.ɸ.ɸʙʜʫʣץʦʩʠʤʦʚ, 

ʅ.ʀ.ʉʘʙʠʪʦʚʘ, ɸ.ʈ.ʈʘʭʤʘʪʫʣʣʘʝʚ, ɸ.ʅ.ʅʠʛʤʘʪʦʚ, ɸ.ʅ.׳ʦʞʠʤʘʪʦʚ, 

ʍ.ɾ.ɾ˄ʨʘץʫʣʦʚ, ʖ.׳.ɸʙʜʫʨʘʭʤʦʥʦʚʘ, ʆ.ʐ.ʈ˄ʟʠץʫʣʦʚʘ, ɹ.ɸ.ʄʝʣʠʝʚ, 

ɸ.ʈʘʩʫʣʦʚ ʚʘ ʙʦʰץʘʣʘʨ ʪʦʤʦʥʠʜʘʥ ʘʤʘʣʛʘ ʦʰʠʨʠʣʛʘʥ. ʃʘʥʜʰʘʬʪʣʘʨʥʠ 

ʭ˄ʞʘʣʠʢ ʤʘץʩʘʜʣʘʨʠʜʘ ʪʘʜץʠץ ʵʪʠʰʜʘ ʭʦʨʠʞʠʡ ʦʣʠʤʣʘʨʜʘʥ ʅ.ɸ.ɻʚʦʟʜʝʮʢʠʡ, 

ʊ.ɺ.ɿʚʦʥʢʦʚʘ, ɼ.ɸ.ʈʦʜʠʦʥʦʚ, ʄ.ʅ.ʇʘʨʦʙʝʮʢʠʡ, ɹ.ʗ.ʌʝʜʫʥʳʢ, Le Bas, 

M.Jamagne, ʀ.ʖ.ʂʦʪʦʨʛʠʥ, ʀ.ɺ.ʆʨʣʦʚʘ, ɸ.ɸ.ʂʘʰʠʥ, ʆ.ʅ.ʊʨʘʧʝʟʥʠʢʦʚʘ, 

ʨʝʩʧʫʙʣʠʢʘʤʠʟ ʦʣʠʤʣʘʨʠʜʘʥ ʃ.ʅ.ɹʘʙʫʰʢʠʥ, ʅ.ɸ.ʂʦʛʘʡ, ɿ.ʄ.ɸʢʨʘʤʦʚ, 

ʐ.ʕʨʛʘʰʦʚ, ʀ.ʍʘʩʘʥʦʚ, ʇ.נʫʣʦʤʦʚ ʚʘ ʙʦʰץʘʣʘʨ ʰʫסʫʣʣʘʥʠʰʛʘʥ. 

ʃʝʢʠʥ, ɶʨʪʘ ɿʘʨʘʬʰʦʥ ״ʘʚʟʘʩʠʜʘʛʠ ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢ ʚʘ ʸʡʠʣʤʘ 

ʣʘʥʜʰʘʬʪʣʘʨʥʠ ʭ˄ʞʘʣʠʢʜʘ ʬʦʡʜʘʣʘʥʠʰ ʥʫץʪʘʠ ʥʘʟʘʨʠʜʘʥ 

ʤʠʢʨʦʟʦʥʘʣʘʰʪʠʨʠʰ ״ʘʤʜʘ ʢʦʩʤʠʢ ʩʫʨʘʪʣʘʨ ʸʨʜʘʤʠʜʘ ʢʘʨʪʘʣʘʰʪʠʨʠʰʛʘ 

                                                 
2
 ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ʇʨʝʟʠʜʝʥʪʠʥʠʥʛ 2017 ʡʠʣ 7 ʬʝʚʨʘʣʜʘʛʠ ʇʌ-4947-ʩʦʥ çɶʟʙʝʢʠʩʪʦʥ 

ʈʝʩʧʫʙʣʠʢʘʩʠʥʠ ʷʥʘʜʘ ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʙ˄ʡʠʯʘ ׳ʘʨʘʢʘʪʣʘʨ ʩʪʨʘʪʝʛʠʷʩʠ ʪ˄סʨʠʩʠʜʘè ʛʠ ʌʘʨʤʦʥʠ. 
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ʵʲʪʠʙʦʨ ʙʝʨʠʣʤʘʛʘʥ. ʋʰʙʫ ʠʰʥʠʥʛ ʘʩʦʩʠʡ ʤʘץʩʘʜʠ ʘʥʘ ʰʫ ʢʘʤʯʠʣʠʢʣʘʨʥʠ 

ʪ˄ʣʜʠʨʠʰʜʘʥ ʠʙʦʨʘʪ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʤʘʚʟʫʩʠʥʠʥʛ ʜʠʩʩʝʨʪʘʮʠʷ ʙʘʞʘʨʠʣʛʘʥ ʦʣʠʡ ʪʘʲʣʠʤ 

ʤʫʘʩʩʘʩʘʩʠʥʠʥʛ ʠʣʤʠʡ-ʪʘʜץʠץʦʪ ʠʰʣʘʨʠ ʨʝʞʘʣʘʨʠ ʙʠʣʘʥ ʙʦסʣʠץʣʠʛʠ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʉʘʤʘʨץʘʥʜ ʜʘʚʣʘʪ ʫʥʠʚʝʨʩʠʪʝʪʠ ʠʣʤʠʡ-ʪʘʜץʠץʦʪ ʠʰʣʘʨʠ 

ʨʝʞʘʩʠʜʘʛʠ ɸ-13-9 ï çɿʘʨʘʬʰʦʥ ʚʦʜʠʡʩʠʥʠʥʛ ʨʝʢʨʝʘʮʠʷ, ʪʫʨʠʩʪʠʢ ʚʘ 

ʵʢʦʣʦʛʠʢ ʢʘʨʪʘʣʘʨʠʥʠ ʪʫʟʠʰè (2015-2017 ʡʡ.) ʘʤʘʣʠʡ ʪʘʜץʠץʦʪ ʣʦʡʠ״ʘʩʠ 

ʜʦʠʨʘʩʠʜʘ ʙʘʞʘʨʠʣʛʘʥ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʤʘץʩʘʜʠ ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢ ʚʘ ʸʡʠʣʤʘ ʣʘʥʜʰʘʬʪʣʘʨʠʥʠ 

 ʘʤʜʘ״ ʦʣʘʰ״ʩʘʜʣʘʨʠʜʘ ʙʘץʭ˄ʞʘʣʠʛʠʜʘ ʬʦʡʜʘʣʘʥʠʰ ʤʘ ץʠʰʣʦץ

ʤʠʢʨʦʟʦʥʘʣʘʰʪʠʨʠʰ ʙ˄ʡʠʯʘ ʪʘʢʣʠʬ ʚʘ ʪʘʚʩʠʷʣʘʨ ʠʰʣʘʙ ʯʠץʠʰʜʘʥ ʠʙʦʨʘʪ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʚʘʟʠʬʘʣʘʨʠ: 
ɶʨʪʘ ɿʘʨʘʬʰʦʥ ״ʘʚʟʘʩʠ ʪʘʙʠʠʡ ʰʘʨʦʠʪʠ ʚʘ ʣʘʥʜʰʘʬʪʣʘʨʠʥʠ  ʭ˄ʞʘʣʠʢ 

ʤʘץʩʘʜʣʘʨʠʜʘ ʬʦʡʜʘʣʘʥʠʰ ʥʫץʪʘʠ ʥʘʟʘʨʠʜʘʥ ʪʘ״ʣʠʣ ץʠʣʠʰ; 

ʣʘʥʜʰʘʬʪ ʩʪʨʫʢʪʫʨʘʩʠ ʚʘ ʫʥʠʥʛ ʩʘʣʦ״ʠʷʪʠʥʠ ʚʝʛʝʪʘʮʠʦʥ ʠʥʜʝʢʩʣʘʨ ʚʘ 

 ʘʤʜʘ ɻʀʉ ʜʘʩʪʫʨʣʘʨʠʜʘ ʢʘʨʪʘʣʘʨʠʥʠ״ ʣʘʰץʘʣʠ ʘʥʠץʠʩʦʙʣʘʰ ʵʧʶʨʘʩʠ ʦʨ״

ʷʨʘʪʠʰ; 

ʵʨʦʟʠʦʥ ʞʘʨʘʸʥʣʘʨ ʚʘ ʦץʠʤʥʠʥʛ ʛʝʦʤʦʨʬʦʣʦʛʠʢ ʙʦסʣʠץʣʠʛʠʛʘ 

ʘʩʦʩʣʘʥʛʘʥ ״ʦʣʜʘ ʣʘʥʜʰʘʬʪʣʘʨʥʠ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠʜʘ ʬʦʡʜʘʣʘʥʠʰ ʥʫץʪʘʠ 

ʥʘʟʘʨʠʜʘʥ ʙʘ״ʦʣʘʰ; 

ɶʨʪʘ ɿʘʨʘʬʰʦʥ ״ʘʚʟʘʩʠ ʣʘʥʜʰʘʬʪʣʘʨʠʥʠ ʭ˄ʞʘʣʠʢ ʤʘץʩʘʜʣʘʨʠʜʘ 

ʤʠʢʨʦʟʦʥʘʣʘʰʪʠʨʠʰ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʦʙʲʝʢʪʠ ʩʠʬʘʪʠʜʘ ɶʨʪʘ ɿʘʨʘʬʰʦʥ ״ʘʚʟʘʩʠ ʪʦסʦʣʜʠ 

ʪʝʢʠʩʣʠʢ ʚʘ ʸʡʠʣʤʘ ʣʘʥʜʰʘʬʪʣʘʨʠ ʦʣʠʥʛʘʥ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʧʨʝʜʤʝʪʠ ɶʨʪʘ ɿʘʨʘʬʰʦʥ ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢ ʚʘ ʸʡʠʣʤʘ 

ʣʘʥʜʰʘʬʪʣʘʨʥʠ ץʠʰʣʦץ ʭ˄ʞʘʣʠʢ ʤʘץʩʘʜʣʘʨʠʜʘ ʩʪʨʫʢʪʫʨʘʚʠʡ ʚʘ ʬʫʥʢʮʠʦʥʘʣ 

ʙʠʨ ʙʫʪʫʥ ʪʠʟʠʤ ʩʠʬʘʪʠʜʘ ʪʘ״ʣʠʣ ץʠʣʠʰ ״ʘʤʜʘ ʤʠʢʨʦʟʦʥʘʣʘʨʛʘ ʘʞʨʘʪʠʰʜʘʥ 

ʠʙʦʨʘʪ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʫʩʫʣʣʘʨʠ. ɼʠʩʩʝʨʪʘʮʠʷʜʘ ʜʘʣʘ-ʪʘʜץʠץʦʪ, ʣʘʙʦʨʘʪʦʨʠʷ, 

 ʣʠʣ, ʠʤʠʪʘʮʠʦʥ״ʠʸʩʣʘʰ, ʢʘʨʪʦʛʨʘʬʠʢ, ʘʵʨʦʢʦʩʤʠʢ, ʤʘʪʝʤʘʪʠʢ, ʩʪʘʪʠʩʪʠʢ ʪʘץ

ʚʘ ʩʠʩʪʝʤʘʪʠʢ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥ ʪʠʟʠʤʣʘʨ ʸʨʜʘʤʠʜʘ ʢʘʨʪʘʣʘʰʪʠʨʠʰ ʢʘʙʠ 

ʤʝʪʦʜʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʣʛʘʥ. ʂʘʨʪʘʣʘʨ ʤʘʭʩʫʩ ArcGIS ʜʘʩʪʫʨʠʜʘʥ 

ʬʦʡʜʘʣʘʥʠʣʛʘʥ ״ʦʣʜʘ ʷʨʘʪʠʣʛʘʥ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʠʣʤʠʡ ʷʥʛʠʣʠʛʠ ץʫʡʠʜʘʛʠʣʘʨʜʘʥ ʠʙʦʨʘʪ: 

ʢ˄ʧ ʟʦʥʘʣʠ ʢʦʩʤʠʢ ʩʫʨʘʪʣʘʨ ʩʧʝʢʪʨʠʥʠʥʛ ʵʥʛ ʦʧʪʠʤʘʣ ʜʠʘʧʘʟʦʥʣʘʨʠʥʠ 

(ʩʧʝʢʪʨʥʠʥʛ ץʠʟʠʣ (R4) ʚʘ ʠʥʬʨʘץʠʟʠʣʛʘ ʷץʠʥ (NIR5) ʩʦ״ʘʩʠ) ʘʥʠץʣʘʰ ʦʨץʘʣʠ 

ʣʘʥʜʰʘʬʪʣʘʨʜʘʛʠ ʵʢʠʥ ʪʫʨʣʘʨʠʥʠ ʞʦʡʣʘʰʪʠʨʠʰ ʩʭʝʤʘʩʠʥʠ 

ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰʥʠʥʛ ʘʩʦʩʠ ʙ˄ʣʛʘʥ ʚʝʛʝʪʘʮʠʦʥ ʠʥʜʝʢʩʣʘʨʥʠ ״ʠʩʦʙʣʘʰ 

ʵʧʶʨʘʩʠ (ʛʨʘʬʠʢʥʠʥʛ ʤʘʭʩʫʩ ʰʘʢʣʠ) ʠʰʣʘʙ ʯʠץʠʣʛʘʥ; 

ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢ ʚʘ ʫʥʠʥʛ ʸʡʠʣʤʘ ʣʘʥʜʰʘʬʪʣʘʨʠʥʠ ʬʫʥʢʮʠʦʥʘʣ-

ʜʠʥʘʤʠʢ ʭʫʩʫʩʠʷʪʠʜʘʥ ʢʝʣʠʙ ʯʠץʠʙ, ʫʣʘʨʥʠʥʛ ʪʘʙʠʠʡ ʨʝʩʫʨʩ ʩʘʣʦ״ʠʷʪʠ 

 ʘʤʜʘ ArcGIS ʜʘʩʪʫʨʠ ʸʨʜʘʤʠʜʘ״ ʦʣʘʥʛʘʥ״ʭ˄ʞʘʣʠʛʠ ʫʯʫʥ ʙʘ ץʠʰʣʦץ

ʣʘʥʜʰʘʬʪʣʘʨʜʘʥ ʭ˄ʞʘʣʠʢ ʤʘץʩʘʜʣʘʨʠʜʘ ʬʦʡʜʘʣʘʥʠʰʥʠʥʛ (1:1000000 

ʤʘʩʰʪʘʙʣʠ) ʤʘʭʩʫʩ ʤʘʚʟʫʣʠ ʢʘʨʪʘʣʘʨʠ ʷʨʘʪʠʣʛʘʥ; 
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ʵʨʦʟʠʦʥ ʞʘʨʘʸʥʣʘʨ ʚʘ ʦץʠʤʥʠʥʛ ʛʝʦʤʦʨʬʦʣʦʛʠʢ ʙʦסʣʠץʣʠʛʠ ʪʘʤʦʡʠʣʠ 

ʘʩʦʩʠʜʘ ʣʘʥʜʰʘʬʪʣʘʨʜʘʥ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠʜʘ ʬʦʡʜʘʣʘʥʠʰ ʠʤʢʦʥʠʷʪʣʘʨʠ ʚʘ 

ʵʢʠʥ ʝʨʣʘʨʠʥʠʥʛ ʭ˄ʞʘʣʠʢ ʶʨʠʪʠʰ ʫʯʫʥ ץʫʣʘʡʣʠʛʠ ʙʘ״ʦʣʘʥʛʘʥ; 

 ʭ˄ʞʘʣʠʢ ʵʢʠʥʣʘʨʠʥʠ ʦʧʪʠʤʘʣ ʞʦʡʣʘʰʪʠʨʠʰ ʩʭʝʤʘʩʠʥʠ ץʠʰʣʦץ

ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰʥʠʥʛ ʘʩʦʩʠ ʙ˄ʣʛʘʥ ״ʘʚʟʘ ʣʘʥʜʰʘʬʪʣʘʨʠ ʘʛʨʦʠץʣʠʤ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ, ʚʝʛʝʪʘʮʠʦʥ ʠʥʜʝʢʩʣʘʨ ʚʘ ץʠʷʣʠʢ (slope) ʥʠ ˄ʟʛʘʨʠʰʠʥʠ ʤʝʟʦʥ 

ʩʠʬʘʪʠʜʘ ʦʣʠʙ ״ʫʜʫʜ ץʠʰʣʦץ ʭ˄ʞʘʣʠʢ ʤʘץʩʘʜʣʘʨʠʜʘ ʨʘʡʦʥʣʘʰʪʠʨʠʣʛʘʥ ʚʘ 

ʤʠʢʨʦʟʦʥʘʣʘʨʛʘ ʘʞʨʘʪʠʣʛʘʥ. 
ʊʘʜץʠץʦʪʥʠʥʛ ʘʤʘʣʠʡ ʥʘʪʠʞʘʣʘʨʠ ץʫʡʠʜʘʛʠʣʘʨʜʘʥ ʠʙʦʨʘʪ: 

ʦʣʠʙ ʙʦʨʠʣʛʘʥ ʢ˄ʧ ʡʠʣʣʠʢ ʪʘʜץʠץʦʪʣʘʨ ʥʘʪʠʞʘʩʠʜʘ ɶʨʪʘ ɿʘʨʘʬʰʦʥ 

 ʩʘʜʣʘʨʠʜʘ ʠʣʢץʭ˄ʞʘʣʠʛʠʜʘ ʬʦʡʜʘʣʘʥʠʰ ʤʘ ץʠʰʣʦץ ʘʚʟʘʩʠ ʣʘʥʜʰʘʬʪʣʘʨʠ״

ʙʦʨ ʪʘ״ʣʠʣ ץʠʣʠʥʛʘʥ ʚʘ ʢʦʩʤʠʢ ʩʫʨʘʪʣʘʨ ʸʨʜʘʤʠʜʘ ʚʝʛʝʪʘʮʠʦʥ ʠʥʜʝʢʩʣʘʨ 

(NDVI) ʥʠ ״ʠʩʦʙʣʘʰ ʵʧʶʨʘʩʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ״ʘʤʜʘ ʰʫ ʘʩʦʩʜʘ NDVI 

ʢʘʨʪʘʩʠ ʷʨʘʪʠʣʛʘʥ; 

ʢʦʩʤʠʢ ʩʫʨʘʪʣʘʨ ʘʩʦʩʠʜʘ ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢ ʚʘ ʸʡʠʣʤʘ ʣʘʥʜʰʘʬʪʣʘʨʥʠʥʛ 

ʭ˄ʞʘʣʠʢ ʤʘץʩʘʜʣʘʨʠʜʘ ʙʘ״ʦʣʘʰ ʤʝʟʦʥʣʘʨʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ; 

ʢ˄ʧ ʩʧʝʢʪʨʣʠ ʢʦʩʤʠʢ ʩʫʨʘʪʣʘʨ ʦʨץʘʣʠ ʣʘʥʜʰʘʬʪʣʘʨʜʘʛʠ ʚʝʛʝʪʘʮʠʦʥ 

ʠʥʜʝʢʩʣʘʨʜʘʥ ʣʘʥʜʰʘʬʪ ʢʘʜʘʩʪʨʠ ʠʥʜʠʢʘʪʦʨʠ ʩʠʬʘʪʠʜʘ ʬʦʡʜʘʣʘʥʠʰ 

ʤʫʤʢʠʥʣʠʛʠ ʘʩʦʩʣʘʥʛʘʥ ʚʘ ״ʘʚʟʘ ʣʘʥʜʰʘʬʪʣʘʨʠ ʤʠʢʨʦʟʦʥʘʣʘʰʪʠʨʠʣʛʘʥ; 

ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢ ʚʘ ʸʡʠʣʤʘ ʣʘʥʜʰʘʬʪʣʘʨʠ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ʫʯʫʥ 

ArcGIS ʜʘʩʪʫʨʠ ʸʨʜʘʤʠʜʘ ʘʤʘʣʠʡ ʘ״ʘʤʠʷʪʛʘ ʵʛʘ ʙ˄ʣʛʘʥ ʢʘʨʪʘʣʘʨʠ ʷʨʘʪʠʣʛʘʥ. 

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʠʰʦʥʯʣʠʣʠʛʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʠʰʠ 

ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʠʰʦʥʯʣʠʣʠʛʠ ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ çɽʨ ʨʝʩʫʨʩʣʘʨʠ, 

ʛʝʦʜʝʟʠʷ, ʢʘʨʪʦʛʨʘʬʠʷ ʚʘ ʜʘʚʣʘʪ ʢʘʜʘʩʪʨʠ ʜʘʚʣʘʪ ץ˄ʤʠʪʘʩʠèʥʠʥʛ ʪʫʧʨʦץ 

ʙʦʥʠʪʠʨʦʚʢʘ ʤʘʲʣʫʤʦʪʣʘʨʠ ʚʘ ʫʣʘʨʥʠʥʛ ʢʘʨʪʘʣʘʨʠ, ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʷ, 

ʛʝʦʜʝʟʠʷ, ʢʘʨʪʦʛʨʘʬʠʷ ʚʘ ʜʘʚʣʘʪ ʢʘʜʘʩʪʨʠ ʭʠʟʤʘʪʠ ʤʘʲʣʫʤʦʪʣʘʨʠʜʘʥ ʜʠʥʘʤʠʢ 

ʞʘʨʘʸʥʣʘʨʥʠ ˄ʨʛʘʥʠʰʜʘ, ʣʘʥʜʰʘʬʪʣʘʨʥʠ ʙʘ״ʦʣʘʰʜʘ ʚʘ 

ʤʠʢʨʦʟʦʥʘʣʘʰʪʠʨʠʰʜʘ ʢʦʩʤʠʢ ʚʘ ʤʘʪʝʤʘʪʠʢ ʫʩʫʣʣʘʨʥʠʥʛ ʘʤʘʣʠʡ ʤʦʩ 

ʢʝʣʛʘʥʣʠʛʠ, ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨʥʠʥʛ ʫʩʣʫʙʠʡ-ʥʘʟʘʨʠʡ ʪʫʰʫʥʯʘʣʘʨʛʘ ʚʘ 

ʠʣʛʘʨʠ ʦʣʠʙ ʙʦʨʠʣʛʘʥ ʙʦʰץʘ ʪʘʜץʠץʦʪʣʘʨʥʠʥʛ ʭʫʣʦʩʘʣʘʨʠʛʘ ʤʦʩʣʠʛʠ, 

ʥʘʟʘʨʠʡ ʠʰʣʘʥʤʘʣʘʨ, ʭʫʣʦʩʘ, ʪʘʢʣʠʬʣʘʨ ʘʤʘʣʠʸʪʛʘ ʞʦʨʠʡ ʵʪʠʣʛʘʥʣʠʛʠ, 

ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨʥʠʥʛ ʚʘʢʦʣʘʪʣʠ ʪʫʟʠʣʤʘʣʘʨ ʪʦʤʦʥʠʜʘʥ ʪʘʩʜʠץʣʘʥʛʘʥʣʠʛʠ 

ʙʠʣʘʥ ʠʟʦ״ʣʘʥʘʜʠ. 

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʠʣʤʠʡ ʚʘ ʘʤʘʣʠʡ ʘ״ʘʤʠʷʪʠ. ʊʘʜץʠץʦʪ 

ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʠʣʤʠʡ ʘ״ʘʤʠʷʪʠ ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢ ʚʘ ʸʡʠʣʤʘ 

ʣʘʥʜʰʘʬʪʣʘʨʠʥʠʥʛ ʬʫʥʢʮʠʦʥʘʣ-ʜʠʥʘʤʠʢ ʘʣʦץʘʜʦʨʣʠʛʠ ʚʘ ʪʘʲʩʠʨ ʵʪʠʰ 

ʤʝʭʘʥʠʟʤʠʥʠ ʘʥʠץʣʘʰ ״ʘʤʜʘ ʫʣʘʨʥʠʥʛ ʘʛʨʦʠץʣʠʤʠʡ ʩʘʣʦ״ʠʷʪʠʥʠ ʙʘ״ʦʣʘʰ ʚʘ 

ʤʠʢʨʦʟʦʥʘʣʘʰʪʠʨʠʰ ʤʝʪʦʜʠʢʘʩʠʥʠʥʛ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥʣʠʛʠ ʙʠʣʘʥ 

ʠʟʦ״ʣʘʥʘʜʠ. 

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʘʤʘʣʠʡ ʘ״ʘʤʠʷʪʠ ɶʨʪʘ ɿʘʨʘʬʰʦʥ ״ʘʚʟʘʩʠ 

ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢ ʚʘ ʸʡʠʣʤʘ ʣʘʥʜʰʘʬʪʣʘʨʠʥʠ ʭ˄ʞʘʣʠʢ ʤʘץʩʘʜʣʘʨʠʜʘ 

ʙʘ״ʦʣʘʰʜʘ ʨʝʣʴʝʬ ʚʘ ʠץʣʠʤ ʦʤʠʣʣʘʨʠ ʪʘʲʩʠʨʠʥʠ ʘʥʠץʣʘʰ, ʪʫʟʠʣʛʘʥ 

ʣʘʥʜʰʘʬʪ ʢʘʨʪʘʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ʝʨ ʢʘʜʘʩʪʨʠʥʠ ˄ʪʢʘʟʠʰ, ʣʘʥʜʰʘʬʪʣʘʨʥʠ 

ʢʘʨʪʘʣʘʰʪʠʨʠʰʜʘ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥ ʤʝʪʦʜʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʰ, 
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ʣʘʥʜʰʘʬʪʣʘʨʥʠ ʭ˄ʞʘʣʠʢ ʤʘץʩʘʜʣʘʨʠʜʘ ʙʘ״ʦʣʘʰ ʤʝʪʦʜʠʢʘʩʠʥʠ 

ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰʛʘ ʭʠʟʤʘʪ ץʠʣʠʰʠ ʙʠʣʘʥ ʙʝʣʛʠʣʘʥʘʜʠ. 

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʞʦʨʠʡ ץʠʣʠʥʠʰʠ. ʃʘʥʜʰʘʬʪʣʘʨʥʠ 

ʭ˄ʞʘʣʠʢ ʤʘץʩʘʜʣʘʨʠʜʘ ʙʘ״ʦʣʘʰ ʙ˄ʡʠʯʘ ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨ ʘʩʦʩʠʜʘ: 

ʢ˄ʧ ʟʦʥʘʣʠ ʢʦʩʤʠʢ ʩʫʨʘʪʣʘʨ ʩʧʝʢʪʨʠʥʠʥʛ ʵʥʛ ʦʧʪʠʤʘʣ ʜʠʘʧʘʟʦʥʣʘʨʠʥʠ 

(ʩʧʝʢʪʨʥʠʥʛ ץʠʟʠʣ (R4) ʚʘ ʠʥʬʨʘץʠʟʠʣʛʘ ʷץʠʥ (NIR5) ʩʦ״ʘʩʠ) ʘʥʠץʣʘʰ ʦʨץʘʣʠ 

ʘʩʦʩʣʘʥʛʘʥ ʚʝʛʝʪʘʮʠʦʥ ʠʥʜʝʢʩʣʘʨʥʠ ״ʠʩʦʙʣʘʰ ʵʧʶʨʘʩʠ ʙ˄ʡʠʯʘ ʦʣʠʥʛʘʥ 

ʠʣʤʠʡ ʥʘʪʠʞʘʣʘʨ ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ פʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ʚʘʟʠʨʣʠʛʠ 

ʘʤʘʣʠʸʪʠʛʘ ʞʦʨʠʡ ץʠʣʠʥʛʘʥ (ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ פʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ 

ʚʘʟʠʨʣʠʛʠʥʠʥʛ 2020 ʡʠʣ 5 ʠʶʥʜʘʛʠ 02/022-1-1621-ʩʦʥ ʤʘʲʣʫʤʦʪʥʦʤʘʩʠ). 

ʅʘʪʠʞʘʜʘ, ʤʠʥʪʘץʘ ʚʘ ʤʘ״ʘʣʣʠʡ ״ʫʜʫʜʣʘʨʜʘ ʠʰʣʘʙ ʯʠץʘʨʠʰʥʠ ʪʘʰʢʠʣ ʵʪʠʰ 

ʫʯʫʥ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ʝʨʣʘʨʠʥʠʥʛ ʫʥʫʤʜʦʨʣʠʛʠʥʠ ʢ˄ʨʩʘʪʠʰ ʠʤʢʦʥʠ ʦʨʪʛʘʥ; 

ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢ ʚʘ ʫʥʠʥʛ ʸʡʠʣʤʘ ʣʘʥʜʰʘʬʪʣʘʨʠʥʠ ArcGIS ʜʘʩʪʫʨʠ 

ʸʨʜʘʤʠʜʘ ʪʫʟʠʣʛʘʥ (1:1000000 ʤʘʩʰʪʘʙʣʠ) ʤʘʭʩʫʩ ʤʘʚʟʫʣʠ ʢʘʨʪʘʣʘʨʠ 

ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ פʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ʚʘʟʠʨʣʠʛʠ ʘʤʘʣʠʸʪʠʛʘ ʞʦʨʠʡ 

ʵʪʠʣʛʘʥ (ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ פʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ʚʘʟʠʨʣʠʛʠʥʠʥʛ 2020 

ʡʠʣ 5 ʠʶʥʜʘʛʠ 02/022-1-1621-ʩʦʥ ʤʘʲʣʫʤʦʪʥʦʤʘʩʠ). ʅʘʪʠʞʘʜʘ, ʝʨʣʘʨʥʠ 

ʷʨʦץʣʠʣʠʛʠʥʠ ʢʦʤʧʣʝʢʩ ʙʘ״ʦʣʘʰʜʘʥ ˄ʪʢʘʟʠʰ ʙ˄ʡʠʯʘ ʯʦʨʘ-ʪʘʜʙʠʨʣʘʨʠʥʠ 

ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰ ʠʤʢʦʥʠʥʠ ʙʝʨʛʘʥ; 

ʵʨʦʟʠʦʥ ʞʘʨʘʸʥʣʘʨ ʚʘ ʦץʠʤʥʠʥʛ ʛʝʦʤʦʨʬʦʣʦʛʠʢ ʙʦסʣʠץʣʠʛʠ ʪʘʤʦʡʠʣʠ 

ʘʩʦʩʠʜʘ ʣʘʥʜʰʘʬʪʣʘʨʜʘʥ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠʜʘ ʬʦʡʜʘʣʘʥʠʰ ʠʤʢʦʥʠʷʪʣʘʨʠ ʚʘ 

ʵʢʠʥ ʝʨʣʘʨʠʥʠʥʛ ʭ˄ʞʘʣʠʢ ʶʨʠʪʠʰ ʫʯʫʥ ץʫʣʘʡʣʠʛʠʛʘ ʜʦʠʨ ʙʘ״ʦʣʘʰ 

ʤʝʟʦʥʣʘʨʠʜʘʥ ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ פʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ʚʘʟʠʨʣʠʛʠʜʘ 

 ʣʘʰʜʘ ʬʦʡʜʘʣʘʥʠʣʛʘʥץʣʠʣʠʛʠʥʠ ʘʥʠץʭ˄ʞʘʣʠʢ ʝʨʣʘʨʠʥʠʥʛ ʷʨʦ ץʠʰʣʦץ

(ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ פʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ʚʘʟʠʨʣʠʛʠʥʠʥʛ 2020 ʡʠʣ 5 

ʠʶʥʜʘʛʠ 02/022-1-1621-ʩʦʥ ʤʘʲʣʫʤʦʪʥʦʤʘʩʠ). ʅʘʪʠʞʘʜʘ, ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ 

ʝʨ ʪʫʨʣʘʨʠ ʷʨʦץʣʠʣʠʛʠʥʠ ʢʦʤʧʣʝʢʩ ʙʘ״ʦʣʘʰ ʯʦʨʘ-ʪʘʜʙʠʨʣʘʨʠ ʠʰʣʘʙ ʯʠץʠʰ 

ʠʤʢʦʥʠʥʠ ʙʝʨʛʘʥ; 

 ʭ˄ʞʘʣʠʢ ʵʢʠʥʣʘʨʠʥʠ ʦʧʪʠʤʘʣ ʞʦʡʣʘʰʪʠʨʠʰ ʩʭʝʤʘʩʠʥʠ ץʠʰʣʦץ

ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰ ʙ˄ʡʠʯʘ ʘʞʨʘʪʠʣʛʘʥ ʨʘʡʦʥʣʘʨ ʚʘ ʤʠʢʨʦʟʦʥʘʣʘʨʜʘʥ 

ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ פʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ʚʘʟʠʨʣʠʛʠʜʘ ʵʢʠʥʣʘʨʥʠ 

ʞʦʡʣʘʰʪʠʨʠʰ ʩʭʝʤʘʩʠʥʠ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰʜʘ ʬʦʡʜʘʣʘʥʠʣʛʘʥ (ɶʟʙʝʢʠʩʪʦʥ 

ʈʝʩʧʫʙʣʠʢʘʩʠ פʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ʚʘʟʠʨʣʠʛʠʥʠʥʛ 2020 ʡʠʣ 5 ʠʶʥʜʘʛʠ 02/022-

1-1621-ʩʦʥ ʤʘʲʣʫʤʦʪʥʦʤʘʩʠ). ʅʘʪʠʞʘʜʘ, ʵʢʠʥʣʘʨʥʠ ʞʦʡʣʘʰʪʠʨʠʰ 

ʩʭʝʤʘʩʠʥʠ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰ ʠʤʢʦʥʠʥʠ ʙʝʨʛʘʥ. 

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʘʧʨʦʙʘʮʠʷʩʠ. ʄʘʟʢʫʨ ʠʰʥʠʥʛ ʪʘʜץʠץʦʪ 

ʥʘʪʠʞʘʣʘʨʠ 5 ʪʘ ʭʘʣץʘʨʦ ʚʘ 10 ʪʘ ʨʝʩʧʫʙʣʠʢʘ ʠʣʤʠʡ-ʘʤʘʣʠʡ ʘʥʞʫʤʘʥʣʘʨʠʜʘ 

ʤʫ״ʦʢʘʤʘʜʘʥ ˄ʪʢʘʟʠʣʛʘʥ. 

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʵʲʣʦʥ ץʠʣʠʥʛʘʥʣʠʛʠ. ɼʠʩʩʝʨʪʘʮʠʷ 

ʤʘʚʟʫʩʠ ʙ˄ʡʠʯʘ 26 ʪʘ ʠʣʤʠʡ ʠʰ ʯʦʧ ʵʪʠʣʛʘʥ, ʰʫʣʘʨʜʘʥ, ɶʟʙʝʢʠʩʪʦʥ 

ʈʝʩʧʫʙʣʠʢʘʩʠ ʆɸʂ ʥʠʥʛ ʜʦʢʪʦʨʣʠʢ ʜʠʩʩʝʨʪʘʮʠʷʣʘʨʠ ʘʩʦʩʠʡ ʠʣʤʠʡ 

ʥʘʪʠʞʘʣʘʨʠʥʠ ʯʦʧ ʵʪʠʰ ʪʘʚʩʠʷ ʵʪʠʣʛʘʥ ʠʣʤʠʡ ʥʘʰʨʣʘʨʜʘ 11 ʪʘ ʤʘץʦʣʘ, 

ʞʫʤʣʘʜʘʥ, 8 ʪʘʩʠ ʨʝʩʧʫʙʣʠʢʘ ʚʘ 3 ʪʘʩʠ ʭʦʨʠʞʠʡ ʞʫʨʥʘʣʣʘʨʜʘ ʯʦʧ ץʠʣʠʥʛʘʥ. 
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ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ״ʘʞʤʠ ʚʘ ʪʫʟʠʣʠʰʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʪʘʨʢʠʙʠ ʢʠʨʠʰ, 

ʫʯʪʘ ʙʦʙ, ʭʫʣʦʩʘ, ʬʦʡʜʘʣʘʥʠʣʛʘʥ ʘʜʘʙʠʸʪʣʘʨ ʨ˄ʡʭʘʪʠ ʚʘ ʠʣʦʚʘʣʘʨʜʘʥ ʠʙʦʨʘʪ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ״ʘʞʤʠ 120 ʙʝʪʥʠ ʪʘʰʢʠʣ ʵʪʛʘʥ. 

ɼʀʉʉɽʈʊɸʎʀʗʅʀʅɻ ɸʉʆʉʀʁ ʄɸɿʄʋʅʀ 

ʂʠʨʠʰ ץʠʩʤʠʜʘ ˄ʪʢʘʟʠʣʛʘʥ ʪʘʜץʠץʦʪʣʘʨʥʠʥʛ ʜʦʣʟʘʨʙʣʠʛʠ ʚʘ ʟʘʨʫʨʘʪʠ 

ʘʩʦʩʣʘʥʛʘʥ, ʪʘʜץʠץʦʪʥʠʥʛ ʤʘץʩʘʜʠ ʚʘ ʚʘʟʠʬʘʣʘʨʠ, ʦʙʲʝʢʪ ʚʘ ʧʨʝʜʤʝʪʠ, 

ʨʝʩʧʫʙʣʠʢʘ ʬʘʥ ʚʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʨʠʚʦʞʣʘʥʠʰʠʥʠʥʛ ʫʩʪʫʚʦʨ 

ʡ˄ʥʘʣʠʰʣʘʨʠʛʘ ʤʦʩʣʠʛʠ, ʪʘʜץʠץʦʪʥʠʥʛ ʠʣʤʠʡ ʷʥʛʠʣʠʛʠ ʚʘ ʘʤʘʣʠʡ 

ʥʘʪʠʞʘʣʘʨʠ ʙʘʸʥ ץʠʣʠʥʠʙ, ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨʥʠʥʛ ʠʣʤʠʡ ʚʘ ʘʤʘʣʠʡ 

ʘ״ʘʤʠʷʪʠ, ʪʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠ ʘʤʘʣʠʸʪʛʘ ʞʦʨʠʡ ץʠʣʠʰ, ʥʘʰʨ ʵʪʠʣʛʘʥ 

ʠʰʣʘʨ ʚʘ ʜʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ʪʘʨʢʠʙʠʡ ʪʫʟʠʣʠʰʠ ʙ˄ʡʠʯʘ ʤʘʲʣʫʤʦʪʣʘʨ 

ʢʝʣʪʠʨʠʣʛʘʥ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ çʊʦסʦʣʜʠ ʪʝʢʠʩʣʠʢ ʚʘ ʸʡʠʣʤʘ ʣʘʥʜʰʘʬʪʣʘʨʥʠ 

ʪʘʜץʠץ ʵʪʠʰʥʠʥʛ ʥʘʟʘʨʠʡ ʚʘ ʤʝʪʦʜʦʣʦʛʠʢ ʘʩʦʩʣʘʨʠè ʜʝʙ ʥʦʤʣʘʥʛʘʥ 

ʙʠʨʠʥʯʠ ʙʦʙʠʜʘ  ʨʝʩʧʫʙʣʠʢʘʤʠʟ ״ʫʜʫʜʣʘʨʠʜʘ ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢ ʚʘ ʸʡʠʣʤʘ 

ʣʘʥʜʰʘʬʪʣʘʨʥʠʥʛ ʰʘʢʣʣʘʥʠʰʠ ״ʘʤʜʘ ʛʝʦʛʨʘʬʠʢ ʪʘʨץʘʣʠʰʠ, ʫʣʘʨʥʠ ʪʘʜץʠץ 

ʵʪʠʰʥʠʥʛ ʥʘʟʘʨʠʡ ʘʩʦʩʣʘʨʠ ʚʘ ʘʤʘʣʠʡ ʘ״ʘʤʠʷʪʠ, ʣʘʥʜʰʘʬʪʣʘʨʜʘʥ ʭ˄ʞʘʣʠʢʜʘ 

ʬʦʡʜʘʣʘʥʠʰʜʘ ʪʫʨʣʠ ʤʝʪʦʜʠʢ ʸʥʜʘʰʫʚʣʘʨʥʠ ץ˄ʣʣʘʥʠʣʠʰʠ ʢʘʙʠ ʤʘʩʘʣʘʣʘʨ 

ʸʨʠʪʠʣʛʘʥ. 

ʁʠʨʠʢ ʪʦסʦʨʘʣʠסʠ ʙʦʪʠץʣʘʨʠʥʠʥʛ ʪʝʚʘʨʘʢ-ʘʪʨʦʬʠʥʠ ʚʘ ʪʦסʦʣʜʠ 

ʟʦʥʘʣʘʨʠʥʠ ʘʨʠʜ ʚʘ ʷʨʠʤʘʨʠʜ, ʰʫʥʠʥʛʜʝʢ ʢʦʥʪʠʥʝʥʪʘʣ ʠץʣʠʤ ʰʘʨʦʠʪʠʜʘ 

ʚʫʞʫʜʛʘ ʢʝʣʛʘʥ, ʰʘʢʣʣʘʥʛʘʥ ʚʘ ʙʘʨץʘʨʦʨ ʨʠʚʦʞʣʘʥʠʙ ʢʝʣʘʸʪʛʘʥ ʪʦסʦʣʜʠ 

ʧʨʦʣʶʚʠʘʣ, ʘʣʣʶʚʠʘʣ-ʧʨʦʣʶʚʠʘʣ ץʠʷ ʪʝʢʠʩʣʠʢʣʘʨ ˄ʨʘʙ ʦʣʛʘʥ. ʊʦסʦʣʜʠ 

ʘʣʣʶʚʠʘʣ-ʧʨʦʣʶʚʠʘʣ ʪʝʢʠʩʣʠʢʣʘʨʥʠʥʛ ʚʫʞʫʜʛʘ ʢʝʣʠʰʠ ʚʘ ʰʘʢʣʣʘʥʠʰʠʜʘ 

ʚʘץʪʠʥʯʘ ʦץʘʨ ʩʫʚʣʘʨ, ʞʫʤʣʘʜʘʥ ʞʠʣסʘʣʘʨ, ʩʦʡʣʘʨ ʚʘ ʜʘʨʸʣʘʨʥʠʥʛ ʸʡʠʣʤʘ 

ʢʦʥʫʩʣʘʨʠʥʠ ʙʠʨ-ʙʠʨʠ ʙʠʣʘʥ ץ˄ʰʠʣʠʰʠ ״ʘʣ ץʠʣʫʚʯʠ ʨʦʣ ˄ʡʥʘʛʘʥ, 

ʰʫʥʠʥʛʜʝʢ ʫʣʘʨ ʷʥʛʠ ʪʝʢʪʦʥʠʢ ״ʘʨʘʢʘʪʣʘʨ ʪʘʲʩʠʨʠʜʘ ʪʦס ʪʠʟʤʘʣʘʨʠʥʠ 

ʢ˄ʪʘʨʠʣʠʰʠ, ʜʝʬʣʷʮʠʦʥ ʚʘ ʵʨʦʟʠʦʥ ʞʘʨʘʸʥʣʘʨʥʠʥʛ ʢʫʯʘʡʠʰʠ, ʭʫʩʫʩʘʥ 

ʵʨʦʟʠʷ ʥʘʪʠʞʘʩʠʜʘ ʥʫʨʘʰ ʤʘ״ʩʫʣʦʪʣʘʨʠʥʠ ʪʦסʣʘʨʜʘʥ ʢʘʪʪʘ ʤʠץʜʦʨʜʘ ʦץʠʟʠʙ 

ʢʝʣʪʠʨʠʙ ʸʪץʠʟʠʣʠʰʠ ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢʣʘʨʠʥʠ ʢʝʣʠʙ ʯʠץʠʰʠʜʘ ʤʫ״ʠʤ 

ʘ״ʘʤʠʷʪ ʢʘʩʙ ʵʪʛʘʥ. 

ɶʟʙʝʢʠʩʪʦʥʥʠʥʛ ʪʦסʦʣʜʠ ʧʨʦʣʶʚʠʘʣ, ʘʣʣʶʚʠʘʣ-ʧʨʦʣʶʚʠʘʣ 

ʪʝʢʠʩʣʠʢʣʘʨʠ ʛʝʦʤʦʨʬʦʣʦʛʠʢ ʞʠ״ʘʪʜʘʥ ʤʫʨʘʢʢʘʙ ʪʫʟʠʣʛʘʥ ʙ˄ʣʠʙ, ʫʣʘʨʥʠʥʛ 

ʩʪʨʫʢʪʫʨʘʩʠ ʙʠʨ-ʙʠʨʠʜʘʥ ʢʝʩʢʠʥ ʬʘʨץ ץʠʣʫʚʯʠ ʠʢʢʠ ʭʠʣ ʨʝʣʴʝʬ 

ʢʦʤʧʣʝʢʩʠʜʘʥ ʪʘʨʢʠʙ ʪʦʧʛʘʥ. ɹʠʨʠʥʯʠ ʨʝʣʴʝʬ ʢʦʤʧʣʝʢʩʠ ץʠʷʣʠʛʠ ʙʠʨ ʭʠʣ 

ʡ˄ʥʘʣʠʰʜʘ ʪʦס ʚʘ ʘʜʠʨʣʘʨ ʵʪʘʛʠʜʘʥ ʪʝʢʠʩʣʠʢ ʸʢʠ ʚʦʜʠʡ ʪʦʤʦʥ ʘʩʪʘ-ʩʝʢʠʥ 

ʧʘʩʘʡʠʙ ʙʦʨʘʜʠʛʘʥ ʧʨʦʣʶʚʠʘʣ ʪʝʢʠʩʣʠʢʣʘʨʜʘʥ ʠʙʦʨʘʪ. ʀʢʢʠʥʯʠ ʪʠʧʜʘʛʠ 

ʨʝʣʴʝʬ ʢʦʤʧʣʝʢʩʠ ʵʩʘ ʜʘʨʸ ʚʘ ʩʦʡʣʘʨ ʪʦ״ סʘʤʜʘ ʘʜʠʨʣʘʨʥʠ ʢʝʩʠʙ ʯʠץץʘʥ 

ʞʦʡʣʘʨʜʘ ʷʨʠʤ ʜʦʠʨʘ ʰʘʢʣʠʜʘ ʝʣʧʠסʠʯʩʠʤʦʥ ʪʘʨץʘʣʛʘʥ ʚʘ ץʘʙʘʨʠץʩʠʤʦʥ 

ʢ˄ʨʠʥʠʰʛʘ ʵʛʘ ʙ˄ʣʛʘʥ ץʠʷ ʸʥʙʘסʠʨ ״ʦʩʠʣ ץʠʣʠʙ, ʶץʦʨʠʜʘʥ ʘʪʨʦʬ ʪʦʤʦʥ 

ʩʝʟʠʣʘʨʣʠ ʜʘʨʘʞʘʜʘ ʧʘʩʘʡʠʙ ʙʦʨʘʜʠʛʘʥ ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘʣʘʨʜʘʥ ʪʘʨʢʠʙ 

ʪʦʧʛʘʥ. 
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ɶʨʪʘ ɿʘʨʘʬʰʦʥ ״ʘʚʟʘʩʠʜʘ ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘ ʣʘʥʜʰʘʬʪʣʘʨʥʠʥʛ 

ʛʝʦʛʨʘʬʠʢ ʪʘʨץʘʣʠʰʠ ʘʩʠʤʤʝʪʨʠʢ ʭʘʨʘʢʪʝʨʛʘ ʵʛʘ. ɹʫ ʝʨʜʘ ʦʙʲʝʢʪʠʚ ʤʘʚʞʫʜ 

ʙ˄ʣʛʘʥ ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘʣʘʨʥʠʥʛ ʢʘʪʪʘ ץʠʩʤʠ ״ʘʚʟʘʥʠʥʛ ʞʘʥʫʙʠʡ ʚʘ 

ʰʠʤʦʣʠʡ ץʠʩʤʣʘʨʠʜʘ ʞʦʡʣʘʰʛʘʥ. ɹʫʥʛʘ ʩʘʙʘʙ ʙʦʪʠץʥʠʥʛ ʰʠʤʦʣʠʡ ʚʘ  

ʞʘʥʫʙʠʡ ʪʦʤʦʥʠʥʠ ˄ʨʘʙ ʪʫʨʛʘʥ ˄ʨʪʘʯʘ ʙʘʣʘʥʜʣʠʢʜʘʛʠ ʏʘץʠʣʢʘʣʦʥ, פʦʨʘʪʝʧʘ, 

ʅʫʨʦʪʘ, ʆץʪʦפ ,סʦʨʘʪʦס ʚʘ ʙʦʰץʘ ʪʠʟʤʘʣʘʨʜʘʥ ʙʦʰʣʘʥʫʚʯʠ נʠʞʜʫʚʦʥʩʦʡ, 

 ,ʩʦʡץʘʣʠʢʩʦʡ, ʆ״ʦʥʩʦʡ, ʊʝʨʩʘʢʩʦʡ, ʆסʪʦʥʩʦʡ, ʉʘʟʘ˄ץʩʩʦʡ, ʋʨʛʫʪʩʦʡ, ʆʤʦʥ˄נ

ʆʣʪʠʥʩʦʡ, ʄʘʡʜʦʥʩʦʡ, ʂ˄ʢʩʘʨʦʡʩʦʡ, ʆץʪʝʧʘʩʦʡ, ʊ˄ʩʠʥʩʦʡ ʚʘ ʙʦʰץʘ ʩʦʡʣʘʨ 

ʦץʠʙ ʢʝʣʠʙ, ʫʣʘʨʥʠʥʛ ״ʘʨ ʙʠʨʠ ˄ʟʠʥʠʥʛ ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘʣʘʨʥʠ 

ʰʘʢʣʣʘʥʪʠʨʘʜʠ. ׳ʘʚʟʘʥʠʥʛ סʘʨʙʠʡ ץʠʩʤʠʜʘʛʠ ɿʠʨʘʙʫʣʦץ-ɿʠʸʚʫʜʜʠʥ 

ʪʦסʣʘʨʠʜʘ ʜʦʠʤʠʡ ʦץʘʨ ʩʦʡʣʘʨ ʢʘʤ ʫʯʨʘʡʜʠ. ʄʘʚʞʫʜ ʙ˄ʣʛʘʥ ץʫʨʫץʩʦʡʣʘʨ 

ʵʬʝʤʝʨ ʭʘʨʘʢʪʝʨʛʘ ʵʛʘ ʙ˄ʣʠʙ, ʫʣʘʨʥʠʥʛ ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘʣʘʨʠ ״ʘʤ ʞʫʜʘ 

ʢʠʯʠʢ. ɹʫ ʝʨʜʘ ʰʫʥʠ ʪʘʲʢʠʜʣʘʙ ˄ʪʠʰ ʞʦʠʟʢʠ, ʘʨʠʜ ʚʘ ʷʨʠʤ ʘʨʠʜ ʢʦʥʪʠʥʝʥʪʘʣ 

ʠץʣʠʤ ʰʘʨʦʠʪʠʜʘ ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘʣʘʨʥʠʥʛ ʘʣʦ״ʠʜʘ ʛʝʥʝʪʠʢ ʨʝʣʴʝʬ 

ʢʦʤʧʣʝʢʩʠ ʩʠʬʘʪʠʜʘ ʚʫʞʫʜʛʘ ʢʝʣʠʰʠ ʚʘ ʰʫ ʘʩʦʩʜʘ ˄ʟʠʛʘ ʭʦʩ ʢʦʥʫʩʩʠʤʦʥ 

ʸʡʠʣʤʘ ʣʘʥʜʰʘʬʪʣʘʨʥʠʥʛ ʪʘʨʢʠʙ ʪʦʧʠʰʠ, ʰʘʢʣʣʘʥʠʰʠ ״ʘʤʜʘ ʙʘʨץʘʨʦʨ 

ʨʠʚʦʞʣʘʥʠʰʠ ʙʝʚʦʩʠʪʘ ʜʘʨʸ ʚʘ ʩʦʡʣʘʨʥʠʥʛ ʦץʠʤʣʘʨʠ, ʫʣʘʨʥʠʥʛ ʫʟʣʫʢʩʠʟ 

ʜʘʚʦʤ ʵʪʠʙ ʢʝʣʘʸʪʛʘʥ ʷʨʘʪʫʚʯʘʥʣʠʢ ʬʘʦʣʠʷʪʠ ʙʠʣʘʥ ʙʦסʣʠץ. 

ʈʝʩʧʫʙʣʠʢʘʤʠʟʜʘʛʠ, ʞʫʤʣʘʜʘʥ ɶʨʪʘ ɿʘʨʘʬʰʦʥ ״ʘʚʟʘʩʠʜʘʛʠ ʙʘʨʯʘ 

ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘʣʘʨʥʠʥʛ ʚʫʞʫʜʛʘ ʢʝʣʠʰʠ ʚʘ ʰʘʢʣʣʘʥʠʰʠʜʘ ʠʰʪʠʨʦʢ 

ʵʪʛʘʥ ʘʣʣʶʚʠʘʣ-ʧʨʦʣʶʚʠʘʣ ʸʪץʠʟʠץʣʘʨʥʠʥʛ ʤʝʭʘʥʠʢ ʪʘʨʢʠʙʠ ʪʫʨʣʠ ʭʠʣ 

ʢʘʪʪʘʣʠʢʜʘʛʠ ʰʘסʘʣ ʪʦʰʣʘʨʜʘʥ, ʤʘʡʜʘ ʟʘʨʨʘʯʘʣʠ ץʫʤ ʚʘ ʛʠʣʣʘʨʜʘʥ ʪʘʰʢʠʣ 

ʪʦʧʛʘʥ ʙ˄ʣʠʙ, ʫʣʘʨ ʸʡʠʣʤʘʥʠʥʛ ʶץʦʨʠ ץʠʩʤʠʜʘʥ ʪʦ ʵʪʘʛʠʛʘʯʘ ʤʫʘʡʷʥ 

ʛʠʜʨʦʜʠʥʘʤʠʢ ץʦʥʫʥʠʷʪʛʘ ʙ˄ʡʩʫʥʛʘʥ ״ʦʣʜʘ ʩʘʨʘʣʘʥʠʙ ʸʪץʠʟʠʣʛʘʥ. ʐʫ 

ʩʘʙʘʙʣʠ ʙʘʨʯʘ ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘʣʘʨʜʘ, ʫʣʘʨʥʠʥʛ ʸʥʙʘסʨʠ ʙ˄ʡʣʘʙ ʶץʦʨʠʜʘʥ 

 ʞʠʥʩʣʘʨʠʥʠʥʛ ʢʘʤʘʡʠʰʠ ʚʘ ʘʢʩʠʥʯʘ ʤʘʡʜʘ סʘʣ ʪʦסʫʡʠ ʪʦʤʦʥ ʡ˄ʥʘʣʠʰʜʘ ʜʘץ

ʟʘʨʨʘʯʘʣʠ ʫʚʦץ ʞʠʥʩʣʘʨʥʠʥʛ ʦʨʪʠʙ ʙʦʨʠʰʠ ʢʫʟʘʪʠʣʘʜʠ. 

ʅ.ɺ.ʈʘʛʦʚʩʢʘʷ (1956) ɶʨʪʘ ʆʩʠʸ ʚʘ ɶʟʙʝʢʠʩʪʦʥ ˄ʣʢʘʩʠʥʠʥʛ ʪʦסʦʣʜʠ 

ʪʝʢʠʩʣʠʢʣʘʨʠʜʘ ץʘʜʠʤʜʘʥ ʨʠʚʦʞʣʘʥʠʙ ʢʝʣʛʘʥ ʩʫסʦʨʠʣʘʜʠʛʘʥ 

ʘʛʨʦʣʘʥʜʰʘʬʪʣʘʨʥʠʥʛ ʛʝʦʤʦʨʬʦʣʦʛʠʢ, ʛʠʜʨʦʛʝʦʣʦʛʠʢ ʚʘ ʤʫ״ʘʥʜʠʩʣʠʢ-

ʛʝʦʣʦʛʠʢ ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ ʪʘʜץʠץ ʵʪʠʰ ʙʠʣʘʥ ʰʫסʫʣʣʘʥʠʙ, ʙʫ ʟʦʥʘʜʘ ʢʝʥʛ 

ʪʘʨץʘʣʛʘʥ ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘʣʘʨʥʠʥʛ ʨʝʣʴʝʬ ʪʫʟʠʣʠʰʠʥʠ, ʣʠʪʦʣʦʛʠʢ 

ʪʘʨʢʠʙʠʥʠ ʚʘ ʫʣʘʨʥʠʥʛ ʤʠʢʨʦʟʦʥʘʣ ʪʘʙʘץʘʣʘʥʠʰʠʥʠ ״ʘʤ ˄ʨʛʘʥʛʘʥ. ʄʫʘʣʣʠʬ 

ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘʣʘʨʥʠ ʫʯʪʘ ʟʦʥʘʛʘ ʘʞʨʘʪʘʜʠ: 1) ʰʘסʘʣʣʠ ʪʦʰʣʦץ ʶץʦʨʠ 

ʟʦʥʘ; 2) ʩʦʟ ʪʫʧʨʦץʣʠ ʤʘʨʢʘʟʠʡ ʟʦʥʘ; 3)ʛʠʣʣʠ ץʫʡʠ ʟʦʥʘ. 

ʂʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘʣʘʨʥʠʥʛ ʚʫʞʫʜʛʘ ʢʝʣʠʰʠ, ʰʘʢʣʣʘʥʠʰʠ, ʛʝʦʛʨʘʬʠʢ 

ʪʘʨץʘʣʠʰʠ ʚʘ ʢ˄ʧʣʠʛʠ ʙʝʚʦʩʠʪʘ ʪʦס ʸʥʙʘסʠʨʣʘʨʠʥʠʥʛ ʧʘʨʯʘʣʘʥʛʘʥʣʠʢ 

ʜʘʨʘʞʘʩʠ ״ʘʤʜʘ ʛʠʜʨʦʛʨʘʬʠʢ ʪ˄ʨʥʠʥʛ ʟʠʯʣʠʛʠ ʙʠʣʘʥ ʙʦסʣʠץ. ʊʦסʣʘʨʜʘʥ ʦץʠʙ 

ʪʫʰʘʜʠʛʘʥ ʞʠʣסʘʣʘʨ, ʩʦʡʣʘʨ, ʜʘʨʸʣʘʨʥʠʥʛ ʩʦʥʠ ץʘʥʯʘ ʢ˄ʧ ʙ˄ʣʩʘ, ʢʦʥʫʩʩʠʤʦʥ 

ʸʡʠʣʤʘʣʘʨ ʚʘ ץʫʨʫץ ʜʝʣʴʪʘʣʘʨʥʠʥʛ ʩʦʥʠ ״ʘʤ ʰʫʥʯʘ ʢ˄ʧ ʙ˄ʣʘʜʠ ʸʢʠ ʘʢʩʠʥʯʘ, 

ʜʘʨʸ ʚʘ ʩʦʡʣʘʨʥʠʥʛ ʩʦʥʠ ץʘʥʯʘ ʢʘʤ ʙ˄ʣʩʘ ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘʣʘʨ ״ʘʤʜʘ ץʫʨʫץ 

ʜʝʣʴʪʘʣʘʨʥʠʥʛ ʩʦʥʠ ״ʘʤ ʰʫʥʯʘ ʢʘʤ ʙ˄ʣʘʜʠ. ʐʫʥʜʘʡ ʵʢʘʥ, ʪʦסʜʘʥ ʦץʠʙ 

ʪʫʰʘʜʠʛʘʥ ״ʘʨ ץʘʡʩʠ ʩʦʡ ʚʘ ʜʘʨʸ ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʛʠʛʘ ʯʠץץʘʥʜʘʥ ʢʝʡʠʥ 

ʪʘʨʤʦץʣʘʥʠʙ, ˄ʟʠʥʠʥʛ ʤʫʩʪʘץʠʣ ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘʩʠʥʠ ʚʘ ץʫʨʫץ 

ʜʝʣɹʪʘʩʠʥʠ ʰʘʢʣʣʘʥʪʠʨʘʜʠ ״ʘʤʜʘ ʙʘʨץʘʨʦʨ ʨʠʚʦʞʣʘʥʪʠʨʘʜʠ. 
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ɶʟʙʝʢʠʩʪʦʥʥʠʥʛ ʪʦסʦʨʘʣʠסʠ ʙʦʪʠץʣʘʨʠʜʘʛʠ ״ʘʤʜʘ ʪʦסʦʣʜʠ ץʠʷ 

ʪʝʢʠʩʣʠʢʣʘʨʠʜʘʛʠ ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘʣʘʨ ʩʝʟʠʣʘʨʣʠ ʜʘʨʘʞʘʜʘ ʢ˄ʪʘʨʠʣʠʰ ʚʘ 

ʢʝʥʛʘʡʠʰ ʞʘʨʘʸʥʠʥʠ ״ʦʟʠʨʛʠ ʜʘʚʨʜʘ ״ʘʤ ʙʦʰʜʘʥ ʢʝʯʠʨʤʦץʜʘ. ʂʦʥʫʩʩʠʤʦʥ 

ʸʡʠʣʤʘ ʚʘ ץʫʨʫץ ʜʝʣʴʪʘʣʘʨʥʠʥʛ ʢ˄ʪʘʨʠʣʠʰʠ ״ʘʤʜʘ ʤʦʨʬʦʣʦʛʠʢ 

ʩʪʨʫʢʪʫʨʘʩʠʥʠʥʛ ʜʠʥʘʤʠʢ ʨʘʚʠʰʜʘ ˄ʟʛʘʨʠʰʠ, ʫʣʘʨʥʠʥʛ ʶץʦʨʠ ʚʘ ˄ʨʪʘ 

 ץʫʨʫץ ʠʥ ʠʬʦʜʘʩʠʥʠ ʪʦʧʛʘʥ. ʂʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘ ʚʘץʠʩʤʣʘʨʠʜʘ ˄ʟʠʥʠʥʛ ʸʨץ

ʜʝʣʴʪʘʣʘʨʜʘ ʜʘʨʸ ״ʘʤʜʘ ʩʦʡ ˄ʟʘʥʣʘʨʠ ʪʦʙʦʨʘ ʯʫץʫʨʣʘʰʠʙ, ʜʝʥʫʜʘʮʠʦʥ 

ʞʘʨʘʸʥʣʘʨ ʬʘʦʣ ʩʫʨʘʪʣʘʨ ʙʠʣʘʥ ʜʘʚʦʤ ʵʪʤʦץʜʘ. ɹʫʥʠʥʛ ʦץʠʙʘʪʠʜʘ ʸʡʠʣʤʘ ʚʘ 

ʜʝʣʴʪʘʣʘʨʥʠʥʛ ץʫʡʠ ʵʪʘʢ ץʠʩʤʣʘʨʠ ʢʝʥʛʘʡʠʙ, ʙʘʲʟʠ ʞʦʡʣʘʨʜʘ ʷʥʛʠ ץ˄ʰʠʤʯʘ 

ʸʡʠʣʤʘ ʚʘ ʜʝʣʴʪʘʣʘʨʥʠʥʛ ʚʫʞʫʜʛʘ ʢʝʣʠʰʠ ʩʦʜʠʨ ʙ˄ʣʤʦץʜʘ. ɹʫʥʜʘʡ ״ʦʣʘʪ 

ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘ ʚʘ ץʫʨʫץ ʜʝʣʴʪʘʣʘʨʥʠʥʛ ʤʠʛʨʘʮʠʷʣʘʥʠʰʠʛʘ ʦʣʠʙ ʢʝʣʘʜʠ. 

ʐʫʥʠʥʛ ʫʯʫʥ ״ʘʤ ʪʘʙʠʘʪʜʘ ʩʦʜʠʨ ʙ˄ʣʘʸʪʛʘʥ ʙʫʥʜʘʡ ʞʘʨʘʸʥʣʘʨʥʠ ɺ.ʅ.ɺʝʙʝʨ 

(1929) çץʫʨʫץ ʜʝʣʴʪʘʣʘʨʥʠʥʛ ʤʠʛʨʘʮʠʷʩʠè ʜʝʙ ʘʪʘʛʘʥ. 

ʊʘʙʠʘʪʜʘ ʤʘʚʞʫʜ ʙ˄ʣʛʘʥ ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘʣʘʨ ʚʘ ץʫʨʫץ ʜʝʣʴʪʘʣʘʨ 

ʪʦסʦʨʘʣʠסʠ ʙʦʪʠץʣʘʨʠʜʘʛʠ ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢʣʘʨʠ ʙʠʣʘʥ ʫʟʚʠʡ ʙʦסʣʠץ ʙ˄ʣʛʘʥ 

ʣʘʥʜʰʘʬʪ ʢʦʤʧʣʝʢʩʣʘʨʠʥʠ ʪʘʰʢʠʣ ʵʪʩʘʜʘ, ʫʣʘʨ ˄ʟʠʥʠʥʛ ʤʫʘʡʷʥ ʰʘʢʣʣʘʥʠʰ 

ʪʘʨʠʭʠ, ʪʘʰץʠ ץʠʸʬʘʩʠ, ʩʪʨʫʢʪʫʨʘʚʠʡ ʪʫʟʠʣʠʰʠ, ʛʦʨʠʟʦʥʪʘʣ ʚʘ ʸʥʙʘסʠʨ 

ʪʘʙʘץʘʣʘʥʠʰ ʢʘʙʠ ʭʫʩʫʩʠʷʪʣʘʨʠ ʙʠʣʘʥ ʘʞʨʘʣʠʙ ʪʫʨʘʜʠ. ʂʦʥʫʩʩʠʤʦʥ 

ʸʡʠʣʤʘʣʘʨ ʚʘ ʫʣʘʨʥʠʥʛ ʥʝʛʠʟʠʜʘ ʪʘʨʢʠʙ ʪʦʧʛʘʥ ʪʘʙʠʠʡ ʚʘ ʘʥʪʨʦʧʦʛʝʥ 

ʣʘʥʜʰʘʬʪʣʘʨ ʷʥʛʠ ʪʝʢʪʦʥʠʢ ״ʘʨʘʢʘʪʣʘʨ ʪʘʲʩʠʨʠʜʘ ʪʘʜʨʠʞʠʡ ʨʠʚʦʞʣʘʥʠʰ 

 ʦʣʘʪʣʘʨʜʘ ʢʦʥʫʩʩʠʤʦʥ״ ʘʤʜʘ ʜʠʥʘʤʠʢ ˄ʟʛʘʨʠʰ ʭʘʨʘʢʪʝʨʠʛʘ ʵʛʘ. ɸʡʨʠʤ״

ʸʡʠʣʤʘʣʘʨʥʠʥʛ ʪʘʰץʠ ץʠʸʬʘʩʠʥʠ ˄ʟʛʘʨʠʰʠʛʘ, ʤʘʡʜʦʥʠʥʠʥʛ ʢʝʥʛʘʡʠʰʠʛʘ ʚʘ 

ʣʘʥʜʰʘʬʪ ʢʦʤʧʣʝʢʩʣʘʨʠʥʠʥʛ ˄ʟʛʘʨʠʰʠʛʘ ʘʢʢʫʤʫʣʷʪʠʚ ʞʘʨʘʸʥʣʘʨ ʙʠʣʘʥ 

ʙʠʨʛʘ ʩʝʣ ״ʦʜʠʩʘʣʘʨʠ ״ʘʤ ʢʘʪʪʘ ʪʘʲʩʠʨ ʢ˄ʨʩʘʪʘʜʠ. 

ɶʟʙʝʢʠʩʪʦʥʥʠʥʛ ʪʦסʦʣʜʠ ʧʨʦʣʶʚʠʘʣ-ʘʣʣʶʚʠʘʣ ʪʝʢʠʩʣʠʢ ʟʦʥʘʣʘʨʠʜʘ ʚʘ 

ʪʦסʦʨʘʣʠסʠ ʙʦʪʠץʣʘʨʠʜʘ ʢʝʥʛ ʪʘʨץʘʣʛʘʥ, ʢʘʪʪʘ-ʢʘʪʪʘ ʤʘʡʜʦʥʣʘʨʥʠ ʵʛʘʣʣʘʙ 

ʦʣʛʘʥ ʚʘ ʠʥʩʦʥʥʠʥʛ ʭ˄ʞʘʣʠʢ ʬʘʦʣʠʷʪʠ ʪʘʲʩʠʨʠʜʘ ץʘʜʠʤʜʘʥ ˄ʟʣʘʰʪʠʨʠʣʠʙ 

ʢʝʣʠʥʘʸʪʛʘʥ ״ʘʤʜʘ ʠʥʩʦʥʠʷʪʥʠʥʛ ʘʩʦʩʠʡ ʤʘʜʘʥʠʡ ʤʘʨʢʘʟʣʘʨʠʜʘʥ ʙʠʨʠ ʙ˄ʣʛʘʥ 

ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘ ʣʘʥʜʰʘʬʪʣʘʨ ״ʦʟʠʨʛʘ ץʘʜʘʨ ״ʘʤ ʢʘʤ ˄ʨʛʘʥʠʣʛʘʥ 

ʛʝʦʛʨʘʬʠʢ ʦʙʲʝʢʪʣʘʨʜʘʥ ʙʠʨʠ ״ʠʩʦʙʣʘʥʘʜʠ. ʐʫʥʠʥʛ ʫʯʫʥ ״ʘʤ ʢʦʥʫʩʩʠʤʦʥ 

ʸʡʠʣʤʘ ʣʘʥʜʰʘʬʪʣʘʨʥʠ ʢʦʤʧʣʝʢʩ ʪʘʜץʠץ ʵʪʠʰ, ʫʣʘʨʥʠʥʛ ʣʘʥʜʰʘʬʪ-

ʪʠʧʦʣʦʛʠʢ, ʣʘʥʜʰʘʬʪ-ʵʢʦʣʦʛʠʢ, ʣʘʥʜʰʘʬʪ-ʤʝʣʠʦʨʘʪʠʚ ʢʘʨʪʘʣʘʨʠʥʠ ʪʫʟʠʰ, 

ʚʫʞʫʜʛʘ ʢʝʣʛʘʥ ʛʝʦʵʢʦʣʦʛʠʢ ʚʘʟʠʷʪʣʘʨʥʠ ʚʘ ʤʝʣʠʦʨʘʪʠʚ ״ʦʣʘʪʣʘʨʥʠ ʙʘ״ʦʣʘʰ 

ʤʘץʩʘʜʠʜʘ ʪʘʜץʠץʦʪ ʠʰʣʘʨʠʥʠ ʦʣʠʙ ʙʦʨʠʰ ʚʘ ʫʣʘʨʥʠʥʛ ʥʘʪʠʞʘʣʘʨʠʥʠ ״ʘʸʪʛʘ 

ʪʘʜʙʠץ ʵʪʠʰ ʠʣʤʠʡ ʚʘ ʘʤʘʣʠʡ ʞʠ״ʘʪʜʘʥ ʢʘʪʪʘ ʘ״ʘʤʠʷʪʛʘ ʵʛʘ. 

ɶʨʪʘ ʆʩʠʸ ʚʘ ɶʟʙʝʢʠʩʪʦʥ ״ʫʜʫʜʠʜʘʛʠ ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘʣʘʨ ʚʘ ץʫʨʫץ 

ʜʝʣʴʪʘʣʘʨ ʜʘʩʪʣʘʙ ɺ.ʅ.ɺʝʙʝʨ (1929), ʅ.ʀ.ʅʠʢʦʣʘʝʚ (1946, 1948), 

ʅ.ɺ.ʈʦʛʦʚʩʢʘʷ (1956), ɼ.ʇ.ʈʝʟʚʦʡ (1957), ʅ.ʇ.ʂʦʩʪʝʥʢʦ (1962, 1970)  ʚʘ 

ʙʦʰץʘʣʘʨ ʪʦʤʦʥʠʜʘʥ ʛʝʦʣʦʛʠʢ, ʛʝʦʤʦʨʬʦʣʦʛʠʢ, ʛʠʜʨʦʛʝʦʣʦʛʠʢ ʥʫץʪʘʠ 

ʥʘʟʘʨʜʘʥ ʪʘʜץʠץ ץʠʣʠʥʠʙ, ʫʣʘʨʥʠ ʛʝʦʤʦʨʬʦʣʦʛʠʢ ״ʘʤʜʘ ʣʠʪʦʣʦʛʠʢ 

ʪʫʟʠʣʤʘʣʘʨʠʛʘ ץʘʨʘʙ ʶץʦʨʠ, ˄ʨʪʘ ʚʘ ץʫʡʠ ץʠʩʤʣʘʨʛʘ ʙ˄ʣʠʰʛʘʥ. ʃʝʢʠʥ, 

ʶץʦʨʠʜʘ ʥʦʤʣʘʨʠ ʟʠʢʨ ʵʪʠʣʛʘʥ ʤʫʘʣʣʠʬʣʘʨ ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘʣʘʨʛʘ 

ʣʘʥʜʰʘʬʪʰʫʥʦʩʣʠʢ ʥʫץʪʘʠ ʥʘʟʘʨʜʘʥ ʵʲʪʠʙʦʨ ʙʝʨʤʘʛʘʥ ʚʘ ʪʘʜץʠץʦʪ 

ʠʰʣʘʨʠʥʠ ʘʤʘʣʛʘ ʦʰʠʨʤʘʛʘʥ. 
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ɶʟʙʝʢʠʩʪʦʥ ʚʘ ɶʨʪʘ ʆʩʠʸ ״ʫʜʫʜʠʜʘ ʢʝʥʛ ʪʘʨץʘʣʛʘʥ ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘ 

ʣʘʥʜʰʘʬʪʣʘʨʥʠ ʪʘʜץʠץ ʵʪʠʰʜʘ ʚʘ ʫʣʘʨʛʘ ʙʘסʠʰʣʘʥʛʘʥ ʠʣʤʠʡ ʘʩʘʨʣʘʨʥʠ ʯʦʧ 

ʵʪʠʰʜʘ ɸ.ɸ.ɸʙʜʫʣץʦʩʠʤʦʚ (1966, 1983, 2009, 2015), ʂ.ʄ.ɹʦʡʤʠʨʟʘʝʚ (1995, 

2004, 2007), ɸ.ɸ.ɸʙʜʫʣץʦʩʠʤʦʚ, ʆ.ʄ.פ˄ʟʠʙʦʝʚʘ (2004, 2005, 2006, 2009), 

ʉ.ɹ.ɸʙʙʘʩʦʚ (2013, 2015), ʖ.ʉʫʣʪʦʥʦʚ (1974), פ.ʉ.ʗʨʘʰʝʚ (2005, 2006, 2008, 

2009), ɸ.ʂ.ʋʨʘʟʙʦʝʚ (1998), ʄ.ʐ.ʀʰʘʥʢʫʣʦʚ  (1979, 1982, 1986) ʚʘ 

ʙʦʰץʘʣʘʨʥʠʥʛ ʭʠʟʤʘʪʠ ʢʘʪʪʘ. 

ɶʟʙʝʢʠʩʪʦʥ ʚʘ ɶʨʪʘ ʆʩʠʸʜʘ ʢʝʥʛ ʪʘʨץʘʣʛʘʥ ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘ 

ʛʝʦʪʠʟʠʤʣʘʨʠʥʠ ʭʘʣץ ʭ˄ʞʘʣʠʛʠʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰ, ʸʡʠʣʤʘ ʣʘʥʜʰʘʬʪʣʘʨʥʠ 

ʤʠʢʨʦʟʦʥʘʣ ʪʘʙʘץʘʣʘʥʠʰ ץʦʥʫʥʠʷʪʣʘʨʠʥʠ ʠʣʤʠʡ ʞʠ״ʘʪʜʘʥ ʘʩʦʩʣʘʙ ʙʝʨʠʰ 

ʥʘʪʠʞʘʩʠʜʘ ʰʘ״ʘʨʩʦʟʣʠʢ, ʝʨ ץʫʨʠʣʠʰ, ʣʘʥʜʰʘʬʪ ʘʨʭʠʪʝʢʪʫʨʘʩʠ, ʣʘʥʜʰʘʬʪ 

ʜʠʟʘʡʥʠ, ʣʘʥʜʰʘʬʪ ʢʘʜʘʩʪʨʠ, ʣʘʥʜʰʘʬʪ ʧʣʘʥʠʨʦʚʢʘʩʠ ʢʘʙʠ ʷʥʛʠ ʡ˄ʥʘʣʠʰʣʘʨ 

ʚʫʞʫʜʛʘ ʢʝʣʛʘʥ. ɹʫʛʫʥʛʠ ʢʫʥʜʘ ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢ ʚʘ ʸʡʠʣʤʘ ʣʘʥʜʰʘʬʪ 

ʢʦʤʧʣʝʢʩʣʘʨʜʘʥ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠʜʘ ʠʥʪʝʥʩʠʚ ʬʦʡʜʘʣʘʥʠʰ ʢʘʙʠ ʪʘʜץʠץʦʪ 

ʠʰʣʘʨʠʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰ ʬʘʥʠʤʠʟ ʦʣʜʠʜʘʛʠ ʜʦʣʟʘʨʙ ʤʫʘʤʤʦʣʘʨ ʩʠʬʘʪʠʜʘ 

˄ʟ ʝʯʠʤʠʥʠ ʢʫʪʤʦץʜʘ. 

ʃʘʥʜʰʘʬʪʣʘʨʜʘʥ ʭ˄ʞʘʣʠʢʜʘ ʬʦʡʜʘʣʘʥʠʰ ʤʘʩʘʣʘʩʠ ʜʠʩʩʝʨʪʘʮʠʷ ʠʰʠʜʘ 

 ʭ˄ʞʘʣʠʢ ץʠʰʣʦץ ,ʵʪʠʣʘʜʠ. ʏʫʥʢʠ ץʠץʪʘʠ ʥʘʟʘʨʠʜʘʥ ʪʘʜץʭ˄ʞʘʣʠʛʠ ʥʫ ץʠʰʣʦץ

ʝʨʣʘʨʠ ʚʘ ״ʫʜʫʜʣʘʨʥʠʥʛ ʪʘʙʠʘʪʥʠ ʙʦʰץʘʨʠʰʥʠʥʛ ʛʝʦʵʢʦʣʦʛʠʢ ״ʘʤʜʘ 

ʠץʪʠʩʦʜʠʡ ʤʫʘʤʤʦʣʘʨʠʥʠ ״ʘʣ ץʠʣʠʰʜʘ ʛʝʦʛʨʘʬʠʷ ʘʣʦ״ʠʜʘ ˄ʨʠʥ ʪʫʪʘʜʠ ״ʘʤʜʘ 

ʘʡʥʘʥ ʰʫ ʬʘʥ ʛʝʦʩʠʩʪʝʤʘʣʘʨʛʘ ʦʠʜ ʤʫʘʤʤʦʣʘʨʥʠ ״ʘʣ ʵʪʠʰʛʘ ʢʦʤʧʣʝʢʩ 

ʸʥʜʘʰʠʰʥʠ ʪ˄ʣʠץ ץʘʤʨʘʙ ʦʣʘʜʠ. 

 ʦʣʜʠ ʪʝʢʠʩʣʠʢ ʚʘ ʸʡʠʣʤʘ ʣʘʥʜʰʘʬʪʣʘʨʜʘʥסʭ˄ʞʘʣʠʛʠʜʘ ʪʦ ץʠʰʣʦפ

ʬʦʡʜʘʣʘʥʠʰ ״ʘʤʜʘ ״ʫʜʫʜ ʪʘʙʠʘʪʠʥʠ ʙʦʰץʘʨʠʰ ʤʫʘʤʤʦʣʘʨʠʥʠ ״ʘʣ 

 ʘʨʠʰץʠʣʠʰʥʠʥʛ ʢʦʤʧʣʝʢʩ ʸʥʜʘʰʫʚʠʜʘ, ʙʠʨʠʥʯʠ ʥʘʚʙʘʪʜʘ, ʪʘʙʠʘʪʥʠ ʙʦʰץ

ʦʙʲʝʢʪʠ ʩʠʬʘʪʠʜʘ ʣʘʥʜʰʘʬʪʥʠ ʦʧʪʠʤʘʣʣʘʰʪʠʨʠʰ ʢʦʥʮʝʧʮʠʷʩʠʥʠ ץ˄ʣʣʘʰʥʠ 

ʙʠʨ ʛʫʨʫ״ ʤʫʘʣʣʠʬʣʘʨ ʪʘʲʢʠʜʣʘʙ ˄ʪʠʰʘʜʠ (ʀʩʘʯʝʥʢʦ, 1980; ʄʘʢʫʥʠʥʘ, 

ʈʷʟʘʥʦʚ, 1988; ʏʠʙʠʣʝʚ, 1992; ʇʝʪʨʦʚ, 1994). ʋʥʠʥʛ ʤʦ״ʠʷʪʠ ʪʘʙʠʠʡ 

ʣʘʥʜʰʘʬʪʣʘʨʥʠʥʛ ʨʠʚʦʞʣʘʥʠʰʠʜʘʛʠ ʝʪʘʢʯʠ ʨʦʣʥʠ ʫʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʰʥʠʥʛ 

 .ʘʥʜʘʡ ʰʘʨʦʠʪʠ ʫʯʫʥ ʪʘʥ ʦʣʠʥʠʰʠʜʠʨץ ʘʨ״

ʃʘʥʜʰʘʬʪʥʠ ʵʢʦʣʦʛʠʢ ʦʧʪʠʤʘʣʣʘʰʪʠʨʠʰ ʢʦʥʮʝʧʮʠʷʩʠ ʘʥʪʨʦʧʦʛʝʥ 

ʣʘʥʜʰʘʬʪʥʠ ʦʧʪʠʤʘʣʣʘʰʪʠʨʠʰ ʢʦʥʮʝʧʮʠʷʩʠʥʠʥʛ ʨʠʚʦʞʣʘʥʠʰʠ ʙʠʣʘʥ 

ʙʦסʣʠץ ʙ˄ʣʠʙ, ʫ ʣʘʥʜʰʘʬʪʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰʜʘ ʘʥʪʨʦʧʦʛʝʥ ʦʤʠʣʣʘʨʥʠʥʛ 

ʤʘʲʣʫʤ ʨʦʣʠʥʠ ʪʘʥ ʦʣʘʜʠ ʚʘ ʣʘʥʜʰʘʬʪʥʠʥʛ ʫʥʫʤʜʦʨʣʠʛʠʥʠ ʦʰʠʨʠʰʜʘ 

ʠץʪʠʩʦʜʠʡ ʬʘʦʣʠʷʪʥʠʥʛ ʘ״ʘʤʠʷʪʠʛʘ ʢʘʪʪʘ ʵʲʪʠʙʦʨ ʙʝʨʠʣʘʜʠ. çʊʘʙʠʠʡ-

ʘʥʪʨʦʧʦʛʝʥ ʤʦʩʣʠʢè ʦʧʪʠʤʘʣʣʘʰʪʠʨʠʰʥʠʥʛ ʘʩʦʩʠʡ ʧʨʠʥʮʠʧʠ ʩʠʬʘʪʠʜʘ 

ʵʲʪʠʨʦʬ ʵʪʠʣʛʘʥ ʙ˄ʣʠʙ, ʫʥʛʘ ʤʘʚʞʫʜ ʣʘʥʜʰʘʬʪʣʘʨ ʪʠʟʠʤʠʛʘ, ʞʫʤʣʘʜʘʥ 

ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢ ʚʘ ʸʡʠʣʤʘ ʣʘʥʜʰʘʬʪʣʘʨʠʥʠ ʵʥʛ ʦץʠʣʦʥʘ ʡ˄ʣ ʦʨץʘʣʠ 

çʤʦʩʣʘʰè ʫʩʫʣʣʘʨʠ ʙʠʣʘʥ ʵʨʠʰʠʣʘʜʠ. 

ʃʘʥʜʰʘʬʪʣʘʨʜʘʥ, ʰʫ ʞʫʤʣʘʜʘʥ ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢ ʚʘ ʸʡʠʣʤʘ 

ʣʘʥʜʰʘʬʪʣʘʨʠʜʘʥ ʭ˄ʞʘʣʠʢ ʪʘʨʤʦץʣʘʨʠʜʘ ʬʦʡʜʘʣʘʥʠʰʥʠ ʪʘʨʪʠʙʛʘ ʩʦʣʠʰʛʘ 

ʜʦʠʨ ʠʰʣʘʨ ʖ.ɸ.ʀʟʨʘʵʣ (1984); ʆ.ʄ.ʊʝʨʠ (1988); ɺ.ʉ.ʇʨʝʦʙʨʘʞʝʥʩʢʠʡ, 

ʊ.ɼ.ɸʣʝʢʩʘʥʜʨʦʚʘ, ʊ.ʇ.ʂʫʧʨʠʷʥʦʚʘ (1988); ʀ.ʖ.ɼʦʣʛʫʰʠʥ (1990); 

ɻ.ʂʨʫʛʣʦʚʘ (1990), ɾ.ɼʫʤʘʥʩʢʠ, ʂ. ʇʴʝʨʠ (2000); ʄ.ɸʨʰʘʜ, ʂ.ʄʘʨʪʠʥ (2002) 

ʚʘ ʙʦʰץʘʣʘʨ ʪʦʤʦʥʠʜʘʥ ʘʤʘʣʛʘ ʦʰʠʨʠʣʛʘʥ, ʙʫ ʠʰʣʘʨʥʠʥʛ ʘʩʦʩʠʡ 
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ʡ˄ʥʘʣʠʰʣʘʨʠ ʩʠʬʘʪʠʜʘ ʵʢʠʥʣʘʨʥʠ ʵʢʠʰ, ˄סʠʪʣʘʰ ʚʘ ˄ʩʠʤʣʠʢʣʘʨʥʠ ʢʠʤʸʚʠʡ 

 ʠʣʠʰ, ʝʨʣʘʨʜʘʥ ʩʘʤʘʨʘʣʠ ʬʦʡʜʘʣʘʥʠʰ ʤʝʭʘʥʠʟʤʠʥʠץ ʠʤʦʷ״

ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰ ʚʘ ʙʦʰץʘʣʘʨʥʠ ʪʘʲʢʠʜʣʘʰ ʣʦʟʠʤ. 

 ʘʨʠʰ ʫʯʫʥ ʣʘʥʜʰʘʬʪ ʸʥʜʘʰʫʚʠʥʠʥʛץʭ˄ʞʘʣʠʛʠʥʠ ʙʦʰ ץʠʰʣʦפ

ʘ״ʘʤʠʷʪʠʥʠ ʵʲʪʠʙʦʨʜʘʥ ʯʝʪʜʘ ץʦʣʜʠʨʠʙ ʙ˄ʣʤʘʡʜʠ. ɸ.ɻ.ʀʩʘʯʝʥʢʦ (1980) 

 ʣʠ ʨʘʚʠʰʜʘ ʪʘʲʢʠʜʣʘʛʘʥʠʜʝʢ, çʣʘʥʜʰʘʬʪ-ʘʛʨʦʩʘʥʦʘʪ ʪʠʧʣʘʨʠ ʤʘʲʣʫʤץʘ״

ʣʘʥʜʰʘʬʪ ʪʦʠʬʘʣʘʨʠʛʘ ʙʠʨʣʘʰʪʠʨʠʣʠʰʠ ʢʝʨʘʢè ʜʝʙ ʪʘʲʢʠʜʣʘʙ ˄ʪʛʘʥ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ çʊʦסʦʣʜʠ ʪʝʢʠʩʣʠʢʣʘʨ ʚʘ ʸʡʠʣʤʘ ʣʘʥʜʰʘʬʪʣʘʨʥʠ 

ʚʫʞʫʜʛʘ ʢʝʣʠʰʠ ״ʘʤʜʘ ʫʣʘʨʥʠʥʛ ʢʦʤʧʣʝʢʩ ʪʘ״ʣʠʣʠè ʜʝʙ ʥʦʤʣʘʥʛʘʥ 

ʠʢʢʠʥʯʠ ʙʦʙʠʜʘ ״ʫʜʫʜ ʪʘʙʠʠʡ ʰʘʨʦʠʪʠʥʠʥʛ ʣʘʥʜʰʘʬʪ ʰʘʢʣʣʘʥʠʰʠʜʘʛʠ ʨʦʣʠ 

ʚʘ ʣʘʥʜʰʘʬʪʣʘʨʥʠ ʪʘʩʥʠʬʣʘʰ ʤʘʩʘʣʘʩʠ ʸʨʠʪʠʣʛʘʥ ״ʘʤʜʘ ʫʣʘʨʜʘʥ ʩʘʤʘʨʘʣʠ 

ʬʦʡʜʘʣʘʥʠʰ ʙ˄ʡʠʯʘ ʪʘʚʩʠʷʣʘʨ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ. 

ʂʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘ ʤʘʡʜʘ ʚʘ ʡʠʨʠʢ ʸʪץʠʟʠץʣʘʨ ʫʩʪʠʜʘ, ʢʝʩʢʠʥ ʘʨʠʜ 

ʠץʣʠʤ ʰʘʨʦʠʪʜʘ ʚʫʞʫʜʛʘ ʢʝʣʛʘʥ ʚʘ ʰʘʢʣʣʘʥʛʘʥ ʪʘʙʠʠʡ ʰʘʨʦʠʪʠ ʞʫʜʘ ץʫʣʘʡ 

 ʫʡʠץ ʫʜʫʜʣʘʨ ʙ˄ʣʠʙ, ʫʣʘʨ ʘʥʯʘ ʸʰ ʛʝʦʩʠʩʪʝʤʘʣʘʨʜʠʨ, ʫʣʘʨʥʠʥʛ ʝʨ ʶʟʘʩʠ״

 ʠʩʤʠʛʘ ʪʦʤʦʥ ʢ˄ʪʘʨʠʣʠʙ ʙʦʨʘʜʠ. ʂʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘʣʘʨץ ʦʨʠץʠʩʤʠʜʘ ʶץ

 ʫʜʫʜʣʘʨ״ ʫʣʘʡץ ʩʘʜʣʘʨʠʜʘ ʬʦʡʜʘʣʘʥʠʰ ʫʯʫʥ ʞʫʜʘץʭ˄ʞʘʣʠʛʠ ʤʘ ץʠʰʣʦץ

ʙ˄ʣʠʙ, ʫʣʘʨ ʭʘʣץ ʭ˄ʞʘʣʠʛʠʜʘ ʞʫʜʘ ʢʘʪʪʘ ʘ״ʘʤʠʷʪ ʢʘʩʙ ʵʪʘʜʠ. ʂʦʥʫʩʩʠʤʦʥ 

ʸʡʠʣʤʘʣʘʨ ʠʩʩʠץʣʠʢ ʨʝʩʫʨʩʣʘʨʠʛʘ, ʝʨ ʫʩʪʠ ʚʘ ʝʨ ʦʩʪʠ ʩʫʚʣʘʨʠʛʘ ʙʦʡ, ʪʫʧʨʦץ 

 ʫʣʘʡ ʙ˄ʣʠʙ, ʙʘʨʯʘץ ʦʧʣʘʤʠ ʷʭʰʠ ʰʘʢʣʣʘʥʛʘʥ, ʫʣʘʨʥʠ ˄ʟʣʘʰʪʠʨʠʰ ʫʯʫʥץ

ʘʛʨʦʪʝʭʥʠʢ ʪʘʣʘʙʣʘʨʛʘ ʤʦʩ ʢʝʣʘʜʠ. ʐʫʥʠʥʛ ʫʯʫʥ ʫʣʘʨ ץʘʜʠʤʜʘʥ ʠʥʩʦʥ 

ʭ˄ʞʘʣʠʢ ʬʘʦʣʠʷʪʠ ʪʘʲʩʠʨʠʜʘ ˄ʟʣʘʰʪʠʨʠʣʠʙ ʢʝʣʠʥʛʘʥ. ʂʦʥʫʩʩʠʤʦʥ 

ʸʡʠʣʤʘʣʘʨ ɶʨʪʘ ɿʘʨʘʬʰʦʥ ״ʘʚʟʘʩʠʜʘ ʢʝʥʛ ʪʘʨץʘʣʛʘʥ. ɾʫʤʣʘʜʘʥ,  

ʏʘץʠʣʢʘʣʦʥ, פʦʨʘʪʝʧʘ, ʆץʪʦס ʚʘ פʦʨʘʪʦסʜʘ ʫʣʘʨ ʷʭʰʠ ʨʠʚʦʞʣʘʥʛʘʥ. 

ʊʦסʦʣʜʠ ʪʝʢʠʩʣʠʢʣʘʨ ״ʘʤʜʘ ʸʡʠʣʤʘʣʘʨ ʛʝʥʝʪʠʢ ʞʠ״ʘʪʜʘʥ ʪʦס ʙʠʣʘʥ 

ʙʦסʣʠץʜʠʨ, ʯʫʥʢʠ ʪʦסʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ, ʪʝʢʪʦʥʠʢ ʭʘʨʘʢʘʪʣʘʨ, ʸʥʙʘסʠʨʣʘʨ 

ʵʢʩʧʦʟʠʮʠʷʩʠ, ʨʝʣʴʝʬ ʪʫʨʣʘʨʠ ʚʘ ץʠʷʣʠʢ ʜʘʨʘʞʘʩʠ, ʠץʣʠʤʠʡ, ʵʨʦʟʠʦʥ, 

ʘʢʢʫʤʫʣʷʪʠʚ ʞʘʨʘʸʥʣʘʨ ʚʘ ʛʠʜʨʦʛʨʘʬʠʢ ʪ˄ʨʥʠʥʛ ץʘʡ ʜʘʨʘʞʘʜʘ 

ʰʘʢʣʣʘʥʛʘʥʣʠʛʠ ץʘʨʘʙ ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢʣʘʨ ״ʘʤʜʘ ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘʣʘʨ 

ʚʫʞʫʜʛʘ ʢʝʣʘʜʠ. ʐʫʥʠʥʛ ʫʯʫʥ ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢʣʘʨ ״ʘʤʜʘ ʸʡʠʣʤʘʣʘʨʥʠ 

ʚʫʞʫʜʛʘ ʢʝʣʠʰʠʜʘ ʛʝʦʣʦʛʠʢ ʪʘʨʘץץʠʸʪ, ʨʝʣʴʝʬ, ʠץʣʠʤʠʡ ʭʫʩʫʩʠʷʪʣʘʨ, 

ʛʠʜʨʦʛʨʘʬʠʢ ʪ˄ʨ ʢʘʪʪʘ ʨʦʣ ˄ʡʥʘʡʜʠ. 

 ʘʚʟʘʩʠ ʪʘʙʠʠʡ ʚʘ ʘʥʪʨʦʧʦʛʝʥ״ ʦʟʠʨʛʠ ʢʫʥʛʘ ʢʝʣʠʙ ɶʨʪʘ ɿʘʨʘʬʰʦʥ׳

ʣʘʥʜʰʘʬʪʣʘʨʠ ʶץʦʨʠʜʘ ʘʡʪʠʙ ˄ʪʠʣʛʘʥ ʙʘʨʯʘ ʛʝʦʣʦʛʠʢ ʜʘʚʨʣʘʨʜʘʛʠʛʘ 

ʥʠʩʙʘʪʘʥ ʶʟʣʘʙ ʤʘʨʪʘ ʢʫʯʣʠ ˄ʟʛʘʨʪʠʨʠʣʜʠ. ׳ʘʚʟʘʥʠʥʛ ʙʘʨʯʘ ʩʫסʦʨʤʘ 

ʜʝץ״ʦʥʯʠʣʠʢ ץʠʣʠʥʘʜʠʛʘʥ ʞʦʡʣʘʨʠʜʘ ʚʦ״ʘ ʣʘʥʜʰʘʬʪʣʘʨʠ ʰʘʢʣʣʘʥʜʠ. 

ɸʩʦʩʠʡ ʤʦʨʬʦʛʝʥʝʪʠʢ ʨʝʣʴʝʬ ʪʠʧʣʘʨʠ ʪʝʢʠʩʣʠʢʣʘʨʜʘʥ, ʷʩʩʠ ʧʣʘʪʦʣʘʨʜʘʥ 

ʡʠʨʠʢ ʪʝʧʘʣʠʢʣʘʨʜʘʥ, ʧʘʩʪץʘʤ ʙʦʪʠץʣʘʨʜʘʥ, ʜʘʨʸ ץʘʡʨʣʘʨʠ ʚʘ ץʘʡʠʨ ʫʩʪʠ 

ʪʝʨʘʩʩʘʣʘʨʜʘʥ, ʩʦʡ ״ʘʚʟʘʣʘʨʠ ʚʘ ʸʡʠʣʤʘʣʘʨʠʜʘʥ, ʪʦסʦʣʜʠ ʧʨʦʣʶʚʠʘʣ 

ʪʝʢʠʩʣʠʢʣʘʨʠʜʘʥ, ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘʣʘʨʜʘʥ ʠʙʦʨʘʪ. פʠʰʣʦץ ʭ˄ʞʘʣʠʛʠʥʠ, 

ʞʫʤʣʘʜʘʥ ʩʫסʦʨʤʘ ʜʝץ״ʦʥʯʠʣʠʢʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʤʘץʩʘʜʣʘʨʠʜʘ 

ʬʦʡʜʘʣʘʥʠʰ ʫʯʫʥ ɶʨʪʘ ɿʘʨʘʬʰʦʥ ״ʘʚʟʘʩʠʥʠʥʛ ץʘʡʠʨ, ץʘʡʠʨ ʫʩʪʠ 

ʪʝʨʨʘʩʘʣʘʨʠ, ʪʦסʦʣʜʠ ʧʨʦʣʶʚʠʘʣ ʪʝʢʠʩʣʠʢʣʘʨ, ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘʣʘʨ ʞʫʜʘ 

 .ʫʣʘʡץ ʘʤ״
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ɶʨʪʘ ɿʘʨʘʬʰʦʥ ״ʘʚʟʘʩʠʥʠʥʛ ʠץʣʠʤʠʡ ʦʤʠʣʣʘʨʠ ʚʘ ʞʘʨʘʸʥʣʘʨʠʥʠ 

ʪʘʰʢʠʣ ʵʪʫʚʯʠ ʵʣʝʤʝʥʪʣʘʨ ˄ʟʠʥʠʥʛ ʬʘʦʣʠʷʪʠ ʙʠʣʘʥ ʣʘʥʜʰʘʬʪ 

ʢʦʤʧʣʝʢʩʣʘʨʥʠ ʚʫʞʫʜʛʘ ʢʝʣʠʰʠʜʘ ʚʘ ʨʠʚʦʞʣʘʥʠʰʠʜʘ, ʵʨʦʟʠʷ ʥʘʪʠʞʘʩʠʜʘ 

 ʚʘ סʦʩʠʣ ʙ˄ʣʛʘʥ ʞʠʥʩʣʘʨʥʠ ʙʠʨ ʞʦʡʜʘʥ ʠʢʢʠʥʯʠ ʞʦʡʛʘ ʢ˄ʯʠʨʠʰ, ʫʣʘʨʥʠ ʪʦ״

ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢʣʘʨʠʜʘ ʸʪץʠʟʠʰ ʢʘʙʠ ʬʘʦʣʠʷʪʠ ʙʠʣʘʥ ʬʘʦʣ ʠʰʪʠʨʦʢ ʵʪʘʜʠ. 

ʃʘʥʜʰʘʬʪ ʢʦʤʧʣʝʢʩʣʘʨʥʠ ʚʫʞʫʜʛʘ ʢʝʣʠʰʠʜʘ ʨʝʣʴʝʬ ʤʫ״ʠʤ ʘ״ʘʤʠʷʪ ʢʘʩʙ 

ʵʪʘʜʠ. ɹʫ ʙʦʨʘʜʘ ʚʦ״ʘ ʣʘʥʜʰʘʬʪʣʘʨʠʥʠ ʚʫʞʫʜʛʘ ʢʝʣʠʰʠʜʘ ʫʥʠʥʛ ʘ״ʘʤʠʷʪʠ 

ʷʥʘʜʘ ʦʨʪʘʜʠ (1-ʞʘʜʚʘʣʛʘ ץʘʨʘʥʛ). 

1-ʞʘʜʚʘʣ  

ɶʨʪʘ ɿʘʨʘʬʰʦʥ ״ʘʚʟʘʩʠʜʘʛʠ ʨʝʣʴʝʬ ʪʠʧʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰ 
ʈʝʣɹʝʬ 

ʪʠʧʣʘʨʠ 

ʈʝʣʴʝʬ ʰʘʢʣʣʘʨʠ 

ʉʦʡ ʸʥʙʘסʠʨʣʘʨʠ ʉʦʡ ʪʘʛʠ ɹʘʣʘʥʜʣʠʢ ʷʩʩʠ 

ʶʟʘʣʘʨʠ 

ʊʦסʦʣʜʠ 

ʧʨʦʣʶʚʠʘʣ 

ʪʝʢʠʩʣʠʢʣʘʨ 

ʏʦʨʚʘ ʷʡʣʦʚʣʘʨʠ, 

ʙʦסʜʦʨʯʠʣʠʢ, 

ʫʟʫʤʯʠʣʠʢ 

ʉʫסʦʨʤʘ ʜʝץ״ʦʥʯʠʣʠʢ, 

ʙʦסʜʦʨʯʠʣʠʢ  

ɹʘ״ʦʨʠʢʦʨ ʵʢʠʥʣʘʨ, 

ʷʡʣʦʚʣʘʨ 

ʖץʦʨʠ 

 ʠʩʤʠפ

ʏʦʨʚʘ ʷʡʣʦʚʣʘʨʠ, 

ʙʦסʜʦʨʯʠʣʠʢ 

ɹʘ״ʦʨʠʢʦʨ ʜʝץ״ʦʥʯʠʣʠʢ,  

ʙʦסʜʦʨʯʠʣʠʢ  

ʗʡʣʦʚʣʘʨ, ʙʘ״ʦʨʠʢʦʨ 

ʜʝץ״ʦʥʯʠʣʠʢ 

ɶʨʪʘ 

 ʠʩʤʠפ

ɹʘ״ʦʨʠʢʦʨ 

ʜʝץ״ʦʥʯʠʣʠʢ, ʠʥʪʝʥʩʠʚ 

ʙʦסʜʦʨʯʠʣʠʢ 

ɹʘ״ʦʨʠʢʦʨ ʜʝץ״ʦʥʯʠʣʠʢ, 

ʙʦסʜʦʨʯʠʣʠʢ, ʫʟʫʤʯʠʣʠʢ 

ʀʥʪʝʥʩʠʚ ʙʦסʜʦʨʯʠʣʠʢ, 

ʙʘ״ʦʨʠʢʦʨ ʜʝץ״ʦʥʯʠʣʠʢ 

 ʫʡʠפ

 ʠʩʤʠפ

ɹʘ״ʦʨʠʢʦʨ 

ʜʝץ״ʦʥʯʠʣʠʢ, ʩʫסʦʨʤʘ 

ʜʝץ״ʦʥʯʠʣʠʢ 

ɹʘ״ʦʨʠʢʦʨ ʜʝץ״ʦʥʯʠʣʠʢ, 

ʙʦסʜʦʨʯʠʣʠʢ, ʠʥʪʝʥʩʠʚ 

ʙʦסʜʦʨʯʠʣʠʢ 

ɹʘ״ʦʨʠʢʦʨ 

ʜʝץ״ʦʥʯʠʣʠʢ, ʩʫסʦʨʤʘ 

ʜʝץ״ʦʥʯʠʣʠʢ 

ɼʘʨʸ 

ʪʝʨʨʘʩʘʣʘʨʠ 

ʉʫסʦʨʤʘ ʜʝץ״ʦʥʯʠʣʠʢ, 

ʙʦסʜʦʨʯʠʣʠʢ 

ʉʫסʦʨʤʘ ʜʝץ״ʦʥʯʠʣʠʢ ʉʫסʦʨʤʘ ʜʝץ״ʦʥʯʠʣʠʢ 

 

ɶʨʪʘ ɿʘʨʘʬʰʦʥ ״ʘʚʟʘʩʠʜʘ סʘʨʙʜʘʥ ʰʘʨץץʘ ץʘʨʘʙ ʛʠʧʩʦʛʨʘʬʠʢ 

ʙʘʣʘʥʜʣʠʢʥʠʥʛ ʦʨʪʠʙ ʙʦʨʠʰʠ ʚʘ ʦʨʦʛʨʘʬʠʢ ʪ˄ʩʠץʣʘʨʥʠʥʛ ʪʘʲʩʠʨʠ 

ʥʘʪʠʞʘʩʠʜʘ ˄ʨʪʘʯʘ ʡʠʣʣʠʢ ״ʘʨʦʨʘʪ ʩʝʟʠʣʘʨʣʠ ʜʘʨʘʞʘʜʘ ʧʘʩʘʡʠʙ, 

ʸסʠʥʛʘʨʯʠʣʠʢ ʤʠץʜʦʨʠ ʦʨʪʠʙ ʙʦʨʘʜʠ. ʄʘʩʘʣʘʥ, ʡʠʣʣʠʢ ʸסʠʥ ʰʫ ʡ˄ʥʘʣʠʰʜʘ  

180-200 ʤʤ ʜʘʥ 500 ʤʤ ʛʘʯʘ, ʘʡʨʠʤ ״ʫʜʫʜʣʘʨʠʜʘ 800-880 ʤʤ ʛʘʯʘ ʦʨʪʠʙ 

ʙʦʨʘʜʠ. ɶʨʪʘ ɿʘʨʘʬʰʦʥʥʠ ˄ʥʛ ʠʨʤʦץʣʘʨʛʘ ʙʦʡ ɿʘʨʘʬʰʦʥ ʜʘʨʸʩʠ ʢʝʩʠʙ ˄ʪʘʜʠ 

ɼʦʠʤʠʡ ʚʘ ʚʘץʪʠʥʯʘ ʩʫʚ ʦץʠʤʣʘʨʠ ʜʘʨʘʣʘʨ, ʜʘʨʸ ʚʦʜʠʡʣʘʨʠ, ʞʘʨʣʠʢʣʘʨ, 

ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘʣʘʨʥʠ ״ʦʩʠʣ ץʠʣʘʜʠ ʫʣʘʨ ʤʠʢʨʦʟʦʥʘʣʘʨʥʠ ״ʦʩʠʣ 

ʙ˄ʣʠʰʠʜʘ ʤʫ״ʠʤ ʦʤʠʣ ʚʘʟʠʬʘʩʠʥʠ ʙʘʞʘʨʘʜʠ. 

ɶʨʪʘ ɿʘʨʘʬʰʦʥʥʠʥʛ ˄ʥʛ ʚʘ ʯʘʧ ץʠʨסʦסʠʜʘʛʠ ʪʦסʦʣʜʠ ץʠʩʤʣʘʨʠʜʘ 

ʘʜʠʨʣʘʨ ʚʘ ʪʝʢʠʩʣʠʢ ʣʘʥʜʰʘʬʪ ʢʦʤʧʣʝʢʩʣʘʨʠ ʞʫʜʘ ʷʭʰʠ ʠʬʦʜʘʣʘʥʛʘʥ. 

ɼʠʩʩʝʨʪʘʮʠʷʜʘ ʘʜʠʨ, ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢ ʚʘ ʸʡʠʣʤʘ ʣʘʥʜʰʘʬʪ ʢʦʤʧʣʝʢʩʣʘʨʠʥʠ 

 ʭ˄ʞʘʣʠʛʠʜʘ ʬʦʡʜʘʣʘʥʠʰ ץʠʰʣʦץ ,ʘʨʘʙץ ʠʩʤʠ ʩʠʬʘʪʠʜʘץ ʘʚʟʘʥʠʥʛ ʙʠʨ״

ʥʫץʪʘʠ ʥʘʟʘʨʠʜʘʥ ʘʡʨʠʤʣʘʨʠʛʘ ʤʘʞʤʫʘʣʠ ʪʘʚʩʠʬ ʙʝʨʠʙ ˄ʪʠʣʘʜʠ. ʋʥʜʘ 

ʣʘʥʜʰʘʬʪ ʢʦʤʧʣʝʢʩʣʘʨʠ ʪʘʙʠʠʡ ʛʝʦʛʨʘʬʠʢ ʥʫץʪʘʠ ʥʘʟʘʨʜʘʥ ʪʘʚʩʠʬʣʘʥʘʜʠ ʚʘ 

ʫʣʘʨʥʠʥʛ ʭʘʨʘʢʪʝʨʣʠ ʫʨʦʯʠʰʘʣʘʨ ʘʞʨʘʪʠʣʘʜʠ. ʄʘʩʘʣʘʥ, ʏʘץʠʣʢʘʣʦʥ ʚʘ 

 ʣʘʨʠ ʵʪʘʛʠʜʘʛʠ ʘʜʠʨʸʥʠ ʧʨʦʣʶʚʠʘʣ ʪʝʢʠʩʣʠʢ ʣʘʥʜʰʘʬʪסʦʨʘʪʝʧʘ ʪʦפ

ʢʦʤʧʣʝʢʩʠʥʠʥʛ ʭʘʨʘʢʪʝʨʣʠ ʫʨʦʯʠʰʘʣʘʨʠ: 1) ץʠʩʤʘʥ ʪ˄ʣץʠʥʩʠʤʦʥ ʪʝʢʠʩ 

ʶʟʘʣʘʨʜʘʛʠ ʤʫʨʘʢʢʘʙ ʫʨʦʯʠʰʘʣʘʨ; 2) ʪʘʛʠ ʷʩʩʠ ʢʝʥʛ ʧʘʩʪץʘʤʣʠʢʣʘʨʜʘʛʠ 
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ʦʜʜʠʡ ʫʨʦʯʠʰʘʣʘʨ; 3) ʷʩʩʠ ʪʝʧʘʣʠ ץʠʨʣʠʢʣʘʨʜʘʛʠ ʦʜʜʠʡ ʫʨʦʯʠʰʘʣʘʨ; 

4)ʡʠʨʠʢ ʠʨʨʠʛʘʮʠʷ ʠʥʰʦʦʪʣʘʨʠ ʪʝʚʘʨʘʢ-ʘʪʨʦʬʣʘʨʠʜʘʛʠ ʦʜʜʠʡ ʫʨʦʯʠʰʘʣʘʨ; 

5) ʞʘʨʣʠʢ ʚʘ ʞʘʨʣʠʢ ʩʠʩʪʝʤʘʣʘʨʠʥʠ ץʘʤʨʘʙ ʦʣʛʘʥ ʦʜʜʠʡ ʫʨʦʯʠʰʘʣʘʨ. 

ɪʡʠʣʤʘ ʣʘʥʜʰʘʬʪ ʢʦʤʧʣʝʢʩʣʘʨ ʙʠʟʥʠʥʛ ʪʘʲʙʠʨʠʤʠʟʜʘ ʜʦʠʤʠʡ ʨʘʚʠʰʜʘ 

ʙʠʨ-ʙʠʨʠ ʙʠʣʘʥ ʯʘʤʙʘʨʯʘʩ ʙʦסʣʘʥʛʘʥ, ʤʫʩʪʘ״ʢʘʤ ʘʣʦץʘʜʘ ʙ˄ʣʛʘʥ ˄ʟʠʛʘ ʭʦʩ 

ʛʝʦʤʦʨʬʦʣʦʛʠʢ ʩʪʨʫʢʪʫʨʘ ʙ˄ʣʠʙʛʠʥʘ ץʦʣʤʘʩʜʘʥ, ʤʘʢʦʥ ʚʘ ʟʘʤʦʥʜʘ ʣʘʥʜʰʘʬʪ 

ʢʦʤʧʣʝʢʩʠʥʠʥʛ ʪʫʨʣʠ ʤʦʨʬʦʣʦʛʠʢ ʙʠʨʣʠʢʣʘʨʠʥʠ ʰʘʢʣʣʘʥʠʰʠʛʘ ʩʘʙʘʙ 

ʙ˄ʣʘʜʠ. ʋʣʘʨ ״ʘʤ ˄ʟʠʛʘ ʭʦʩ ʫʨʦʯʠʘhʣʘʨ ʛʫʨʫ״ʠʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ. ʋʤʫʤʘʥ 

ʦʣʛʘʥʜʘ ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢ ״ʘʤʜʘ ʸʡʠʣʤʘ ʣʘʥʜʰʘʬʪ ʢʦʤʧʣʝʢʩʣʘʨʠʥʠʥʛ ʢʘʪʪʘ 

 ʘʨʘʤʘʩʜʘʥץ ʣʠ ʙ˄ʣʠʰʠʛʘץʭ˄ʞʘʣʠʛʠʜʘ ʬʦʡʜʘʣʘʥʠʰʛʘ ʷʨʦ ץʠʰʣʦץ ʠʩʤʠץ

 ʬʦʡʜʘʣʘʥʠʣʤʘʷʧʪʠ. ɹʠʟ ץʘʥʫʟʛʘʯʘ ʫʣʘʨʥʠʥʛ ʠʤʢʦʥʠʷʪʣʘʨʠʜʘʥ ʪ˄ʣʠ״

ʢʝʣʘʞʘʢʜʘ ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢ ʚʘ ʸʡʠʣʤʘ ʣʘʥʜʰʘʬʪʣʘʨʠʜʘʥ ʟʘʤʦʥʘʚʠʡ ʩʫסʦʨʠʰ 

ʫʩʫʣʣʘʨʠʥʠ ץ˄ʣʣʘʛʘʥ ״ʦʣʜʘ ʠʥʪʝʥʩʠʚ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰ 

ʠʤʢʦʥʠʷʪʠ ʶץʦʨʠʣʠʛʠʥʠ ʪʘʲʢʠʜʣʘʡʤʠʟ. ʏʫʥʢʠ, ʫʰʙʫ ״ʫʜʫʜʣʘʨʥʠ ʩʫסʦʨʠʰ 

ʤʘץʩʘʜʣʘʨʠʥʠ ʢ˄ʟʣʘʙ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ʤʫʦʤʘʣʘʩʠʛʘ ʢʠʨʠʪʠʰʜʘ ʪʦʤʯʠʣʘʪʠʙ 

ʩʫסʦʨʠʰ ʫʩʫʣʠʥʠʥʛ ʘʬʟʘʣʣʠʛʠ ʢʘʪʪʘʜʠʨ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ çʃʘʥʜʰʘʬʪʣʘʨʥʠ ץʠʰʣʦץ ʭ˄ʞʘʣʠʢ ʤʘץʩʘʜʣʘʨʠʜʘ 

ʙʘ״ʦʣʘʰ ʚʘ ʤʠʢʨʦʟʦʥʘʣʘʰʪʠʨʠʰè ʜʝʙ ʥʦʤʣʘʥʛʘʥ ʫʯʠʥʯʠ ʙʦʙʠʜʘ ץʠʰʣʦץ 

ʭ˄ʞʘʣʠʛʠʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰʥʠʥʛ ʣʘʥʜʰʘʬʪ ʦʤʠʣʠ ʤʘʩʘʣʘʣʘʨʠ ʙʠʣʘʥ ʙʠʨ 

 ʣʠʤ ʰʘʨʦʠʪʠʜʘ ʥʘʤʛʘʨʯʠʣʠʢ ʝʪʠʰʤʘʡʜʠ ʚʘ ˄ʟ ʥʘʚʙʘʪʠʜʘ ʝʨץʘʪʦʨʜʘ ʘʨʠʜ ʠץ

ʦʩʪʠ ʩʫʚʣʘʨʠʥʠ ʩʘʪ״ʠʛʘ ʪʘʲʩʠʨ ʵʪʘʜʠ. ɹʫ ʵʩʘ, ʙʠʦʤʘʩʩʘʛʘ ʘʣʙʘʪʪʘ ˄ʟ 

ʪʘʲʩʠʨʠʥʠ ˄ʪʢʘʟʘʜʠ. ʕʥʛ ʤʫ״ʠʤʠ ʪʫʧʨʦץʣʘʨʥʠʥʛ ʘʛʨʦʤʝʣʠʦʨʘʪʠʚ ״ʦʣʘʪʠ 

ʣʘʥʜʰʘʬʪʣʘʨʥʠʥʛ ʫʤʫʤʠʡ ʪʘʲʩʠʨʯʘʥʣʠʛʠʛʘ ʙʦסʣʠץ. ʉʘʙʘʙʠ, ʨʝʣʴʝʬʛʘ ʙʦסʣʠץ 

 ʣʘʰץʦʣʘʪʜʘ ˄ʪʘ ʪʘʲʩʠʨʯʘʥ ʣʘʥʜʰʘʬʪʣʘʨʜʘ ʪʘʙʠʠʡ ʣʘʥʜʰʘʬʪʣʘʨʥʠ ʩʘ״

ʤʫ״ʠʤʜʠʨ. ɸʤʤʦ ʙʫʥʜʘʡ ʣʘʥʜʰʘʬʪʣʘʨ ʨʝʣʴʝʬ ץʠʷʣʠʛʠ 15-20
0
 ʜʘʥ ʦʰʩʘ 

ʥʘʤʦʸʥ ʙ˄ʣʘʜʠ. פʠʷʣʠʛʠ ʢʠʯʠʢ ʣʘʥʜʰʘʬʪʣʘʨʜʘʥ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠʥʠ ʤʦʩ 

ʪʘʨʤʦץʣʘʨʠʜʘ ʬʦʡʜʘʣʘʥʠʰ ʤʘץʩʘʜʛʘ ʤʫʚʦʬʠץʜʠʨ. ɶʨʪʘ ɿʘʨʘʬʰʦʥ 

 ʨʠ ʢʝʣʩʘ, 29% ʤʘʡʜʦʥʠס˄ʫʜʫʜʠ ʢʦʥʫʩ ʸʡʠʣʤʘʣʘʨʛʘ ʪ״ ʘʚʟʘʩʠʥʠʥʛ 10%״

ʪʦסʦʣʜʠ ʧʨʦʣʶʚʠʘʣ ʪʝʢʠʩʣʠʢʣʘʨ ʚʘ ʘʜʠʨʣʘʨʜʘʥ ʠʙʦʨʘʪ, ʫʣʘʨʜʘʥ ʩʘʤʘʨʘʣʠ 

ʬʦʡʜʘʣʘʥʠʰ ʤʘץʩʘʜʠʜʘ ʫʥʫʤʜʦʨʣʠʛʠ ʧʘʩʪ ʙ˄ʣʛʘʥ ʝʨʣʘʨʥʠ ʫʰʙʫ ״ʫʜʫʜʣʘʨʛʘ 

ʘʣʤʘʰʣʘʰ ʠʤʢʦʥʠ ʚʫʞʫʜʛʘ ʢʝʣʘʜʠ. ʖץʦʨʠʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʦʤʠʣʣʘʨ ʘʩʦʩʠʜʘ 

ʘʡʨʠʤ ʢʘʪʝʛʦʨʠʷʣʘʨ ʙ˄ʡʠʯʘ ʙʘ״ʦʣʘʰ ʠʤʢʦʥʠʷʪʠ ʧʘʡʜʦ ʙ˄ʣʠʰʠʛʘ ʘʩʦʩʠʡ 

ʵʲʪʠʙʦʨ ץʘʨʘʪʠʰ ʣʦʟʠʤʜʠʨ. ɹʠʨʦʨ ʙʠʨ ״ʫʜʫʜʥʠ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ʥʫץʪʘʠ 

ʥʘʟʘʨʠʜʘʥ ʙʘ״ʦʣʘʛʘʥʜʘ ʪʘʙʠʠʡ ʰʘʨʦʠʪʥʠʥʛ ץʫʣʘʡ-ʥʦץʫʣʘʡʣʠʛʠ ʜʘʨʘʞʘʩʠʥʠ 

ʙʝʣʛʠʣʘʡʜʠʛʘʥ, ʝʨ ʶʟʠʜʘʛʠ ʪʦס ʞʠʥʩʣʘʨʠ, ʨʝʣʴʝʬ, ʠץʣʠʤ, ʩʫʚ ʚʘ ʣʘʥʜʰʘʬʪ 

ʨʝʩʫʨʩʣʘʨʠʥʠ ʫʡסʫʥʣʠʢʜʘ ʪʘ״ʣʠʣ ץʠʣʠʰ ʙʘ״ʦʣʘʰʥʠʥʛ ʝʪʘʢʯʠ ʫʩʣʫʙʣʘʨʠʜʘʥ 

 ʭ˄ʞʘʣʠʛʠʥʠ ץʠʰʣʦץ ʫʜʫʜʣʘʨʥʠ״ ʠʩʦʙʣʘʥʘʜʠ. ʉ˄ʥʛʛʠ ʡʠʣʣʘʨʜʘ״

ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʤʘץʩʘʜʣʘʨʠʜʘ ʙʘ״ʦʣʘʰʜʘ ʣʘʥʜʰʘʬʪʣʠ ʪʘ״ʣʠʣ ʢʝʥʛ 

 .ʜʘץʣʣʘʥʠʣʤʦ˄ץ

ʊʘʜץʠץʦʪʠʤʠʟʜʘ ʰʫ ʩʦ״ʘʜʘ ʠʣʛʘʨʠ ʘʤʘʣʛʘ ʦʰʠʨʠʣʛʘʥ ʙʘ״ʦʣʘʰʣʘʨʜʘʥ 

ʬʦʡʜʘʣʘʥʠʙ, ɶʨʪʘ ɿʘʨʘʬʰʦʥ ״ʘʚʟʘʩʠ ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢ ʚʘ ʸʡʠʣʤʘ ʣʘʥʜʰʘʬʪ 

ʢʦʤʧʣʝʢʩʣʘʨʠʜʘʥ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠʜʘ ʬʦʡʜʘʣʘʥʠʰ ʤʘץʩʘʜʠʜʘ ʙʘ״ʦʣʘʰ ʫʯʫʥ 

ʨʝʣʴʝʬʠ, ʘ״ʦʣʠ ʞʦʡʣʘʰʫʚʠ, ʪʘʙʠʠʡ ˄ʩʠʤʣʠʢ ץʦʧʣʘʤʠ, ʪʫʧʨʦסʠ, ʫʥʫʤʜʦʨʣʠʛʠ 

ʚʘ ʚʝʛʝʪʘʮʠʷ ʠʥʜʝʢʩʠʥʠ ˄ʟʛʘʨʠʰʠ ʘʩʦʩʠʜʘ ץʫʡʠʜʘʛʠ ʤʝʟʦʥʥʠ ʠʰʣʘʙ ʯʠץʜʠʢ: 

 ʦʣʘʰʥʠ״ʫʣʘʡ. ʋʰʙʫ ʙʘץ ʫʣʘʡ; 4. ʞʫʜʘץ .3 ;ץʫʣʘʡʨʦץ .ʫʣʘʡ; 2ץ ʠʩʤʘʥץ .1
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 ʣʣʘʰʜʘʥ ʦʣʜʠʥ ʙʠʟ ɶʨʪʘ ɿʘʨʘʬʰʦʥ ʣʘʥʜʰʘʬʪʣʘʨʠʥʠ 2018 ʡʠʣ 10-ʤʘʡʜʘʥ˄ץ

27-ʠʶʣʛʘʯʘ ʚʘץʪ ʦʨʘʣʠסʠʜʘʛʠ ʢʦʩʤʠʢ ʩʫʨʘʪʣʘʨ (Landsat-8) ʥʠ ʜʝʰʠʬʨʦʚʢʘ 

 ʠʩʦʙʣʘʜʠʢ ʚʘ״ ʘʣʠ ʚʝʛʝʪʘʮʠʦʥ ʠʥʜʝʢʩʣʘʨʠʥʠ ʵʧʶʨʘʩʠ ʙʠʣʘʥץʠʣʠʰ ʦʨץ

ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨʥʠ ʣʘʥʜʰʘʬʪ ʢʦʤʧʣʝʢʩʣʘʨʠʥʠ ץʠʰʣʦץ ʭ˄ʞʘʣʠʢ 

ʤʘץʩʘʜʣʘʨʠʜʘ ʙʘ״ʦʣʘʰʜʘ ʬʦʡʜʘʣʘʥʜʠʢ (1-2-ʨʘʩʤʣʘʨʛʘ ץʘʨʘʥʛ). 

ɶʨʪʘ ɿʘʨʘʬʰʦʥ ״ʘʚʟʘʩʠʥʠʥʛ ʫʤʫʤʠʡ ʤʘʡʜʦʥʠ 13570,52 ʢʤ
2
, ʰʫʥʜʘʥ ʩʫʚ 

ʦʙʲʝʢʪʣʘʨʠ 127,36 ʢʤ
2
, ʦʯʠץ ʤʘʡʜʦʥ 5881,84 ʢʤ

2
 ʘʣʣʘ ʵʢʠʣʘʜʠʛʘʥ ʤʘʡʜʦʥס ,

3008,86 ʢʤ
2
, ʧʘʭʪʘ ʤʘʡʜʦʥʠ 2537,85 ʢʤ

2
, ʙʦסʣʘʨ, ʜʘʨʘʭʪʟʦʨʣʘʨ, ʙʫʪʘʟʦʨ 

ʩʠʡʨʘʢ ˄ʨʤʦʥʣʘʨ ʤʘʡʜʦʥʠ 2014,59 ʢʤ
2
 ʥʠ ʪʘʰʢʠʣ ʵʪʘʜʠ. ʋʰʙʫ ʤʘʲʣʫʤʦʪʣʘʨ 

NDVI calculation ʢʘʪʘʣʦʛʠ ʦʨץʘʣʠ ʘʚʪʦʤʘʪʠʢ ״ʠʩʦʙʣʘʥʜʠ. ׳ʠʩʦʙʣʘʰ ʘʥʠץʣʠʛʠ 

10
5
 ʛʘ ʪʝʥʛ. ɹʠʟ Landsat-8 ʢʦʩʤʠʢ ʩʪʘʥʮʠʷʩʠʥʠʥʛ 2018 ʡʠʣʥʠʥʛ ʚʝʛʝʪʘʮʠʦʥ 

ʜʘʚʨʠ ʫʯʫʥ ʦʣʠʥʛʘʥ ʢʦʩʤʠʢ ʩʫʨʘʪʣʘʨʠ ʘʩʦʩʠʜʘ ɶʨʪʘ ɿʘʨʘʬʰʦʥʥʠʥʛ ʠʥʪʝʛʨʘʣ 

ʢʘʨʪʘʩʠʥʠ ʷʨʘʪʜʠʢ (1-ʨʘʩʤ). ʋʰʙʫ ʢʘʨʪʘʥʠ ʷʨʘʪʠʰ ʫʯʫʥ ʜʘʩʪʣʘʙ, Landsat-8 

ʩʪʘʥʮʠʷʥʠʥʛ 2018 ʡʠʣ 10 ʤʘʡʜʘʥ 27 ʠʶʣʛʘʯʘ ʚʘץʪ ʦʨʘʣʠסʠʜʘʛʠ ʞʘʤʠ 6 ʪʘ 

ʢʦʩʤʠʢ ʩʫʨʘʪʣʘʨʠ (ʢʦʩʤʠʢ ʩʫʨʘʪʣʘʨ libra.development ʩʘʡʪʠʜʘʥ ʦʣʠʥʜʠ) 

ʪʘ״ʣʠʣ ץʠʣʠʥʜʠ (1-2-ʨʘʩʤʣʘʨʛʘ ץʘʨʘʥʛ). 
 

 
 

1-ʨʘʩʤ. ɶʨʪʘ ɿʘʨʘʬʰʦʥʥʠ ʚʝʛʝʪʘʮʠʦʥ ʠʥʜʝʢʩʣʘʨʠ ʠʥʪʝʛʨʘʣ ʢʘʨʪʘʩʠ 
 

ɺʝʛʝʪʘʮʠʦʥ ʠʥʜʝʢʩʣʘʨʥʠ ״ʠʩʦʙʣʘʰʜʘ ʩʧʝʢʪʨʥʠʥʛ ץʠʟʠʣ ʩʦ״ʘʩʠ (R4) 

 .ʘʩʠ (NIR5) ʜʘʥ ʬʦʡʜʘʣʘʥʠʣʘʜʠ״ʠʥ ʩʦץʠʟʠʣʛʘ ʷץʘʤʜʘ ʩʧʝʢʪʨʥʠʥʛ ʠʥʬʨʘ״

ʉʘʙʘʙʠ, ʶץʦʨʠʜʘʛʠ ʩʧʝʢʪʨ ʩʦ״ʘʣʘʨʠ ˄ʩʠʤʣʠʢ ץʦʧʣʘʤʠʜʘ ʷʭʰʠ ʶʪʠʣʘʜʠ. ʐʫ 

ʪʫʬʘʡʣʠ ״ʘʤ ʫʰʙʫ ʩʧʝʢʪʨʣʘʨ ʚʝʛʝʪʘʮʠʦʥ ʠʥʜʝʢʩʣʘʨʥʠ ״ʠʩʦʙʣʘʰʜʘ ʙʫʪʫʥ 

ʜʫʥʸʜʘ ץ˄ʣʣʘʥʠʣʘʜʠ. ɺʝʛʝʪʘʮʠʷ ʜʘʚʨʠ ʫʯʫʥ ʤʘʜʘʥʠʡ ˄ʩʠʤʣʠʢʣʘʨ ʸʢʠ 

˄ʩʠʤʣʠʢʩʠʟ ʩʠʨʪʣʘʨʥʠ ʘʞʨʘʪʠʰ ʫʯʫʥ ʢʘʤʠʜʘ 5 ʪʘ (״ʝʯ ʙ˄ʣʤʘʛʘʥʜʘ 10 ʢʫʥʣʠʢ 

ʬʘʨץ ʙʠʣʘʥ) ʩʫʨʘʪ ʝʪʘʨʣʠʜʠʨ (ʩʫʨʘʪʣʘʨ R4 ʚʘ NIR5 ʩʦ״ʘʣʘʨʠʜʘ ʙ˄ʣʠʰʠ 

ʰʘʨʪ). ɹʠʟ 6 ʪʘ ʩʫʨʘʪ ʚʘ 15-20 ʢʫʥʣʠʢ ʦʨʘʣʠץʜʘʥ ʬʦʡʜʘʣʘʥʜʠʢ. ʐʫ ʩʘʙʘʙʣʠ 

ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨ ʤʠʥʠʤʫʤ ʪʘʣʘʙʣʘʨʜʘʥ ʶץʦʨʠ ״ʘʤʜʘ ʘʥʠץʨʦץ ʙ˄ʣʜʠ. 

ɼʝʰʠʬʨʦʚʢʘ ʫʯʫʥ ʢʦʩʤʠʢ ʩʫʨʘʪʣʘʨ 2018 ʡʠʣ 10 ʤʘʡ, 26 ʤʘʡ, 11 ʠʶʥ, 27 ʠʶʥ, 

13 ʠʶʣ ״ʘʤʜʘ 27 ʠʶʣʜʘ ʦʣʠʥʛʘʥ ʙ˄ʣʠʙ, ʫʰʙʫ ʢʦʩʤʠʢ ʩʫʨʘʪʣʘʨ ENVI4.5 

ʜʘʩʪʫʨʠʜʘ ʘʣʦ״ʠʜʘ ʚʝʛʝʪʘʮʠʦʥ ʠʥʜʝʢʩʣʘʨʠ ״ʠʩʦʙʣʘʥʘʜʠ, ʩ˄ʥʛʨʘ ArcGIS10.1 

ʜʘʩʪʫʨʠ ʸʨʜʘʤʠʜʘ ʙʠʨʣʘʰʪʠʨʠʣʜʠ. 

ʊʘʙʠʠʡ ʛʝʦʛʨʘʬʠʢ ʨʘʡʦʥʣʘʰʪʠʨʠʰ ʪʘʙʠʠʡ ʛʝʦʛʨʘʬʠʷ ʚʘ 

ʄʘʩʰʪʘʙ 1: 2500000 
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ʣʘʥʜʰʘʬʪʰʫʥʦʩʣʠʢʥʠʥʛ ״ʦʟʠʨʛʠ ʢʫʥʜʘ ״ʘʤ ʵʥʛ ʜʦʣʟʘʨʙ ʤʫʘʤʤʦʣʘʨʠʜʘʥ 

 ʘʪʜʘʥ ʧʫʭʪʘ״ʠʩʦʙʣʘʥʘʜʠ. ʊʘʙʠʠʡ ʛʝʦʛʨʘʬʠʢ ʨʘʡʦʥʣʘʰʪʠʨʠʰʥʠʥʛ ʠʣʤʠʡ ʞʠ״

ʘʩʦʩʣʘʥʛʘʥ ʧʨʠʥʮʠʧʠ, ʫʩʣʫʙʠ ʚʘ ʪʘʢʩʦʥʦʤʠʢ ʙʠʨʣʠʢʣʘʨʠ ʬʘץʘʪ ʠʣʤʠʡ 

ʘ״ʘʤʠʷʪʛʘ ʵʛʘ ʙ˄ʣʠʰʜʘʥ ʪʘʰץʘʨʠ ʭʘʣץ ʭ˄ʞʘʣʠʛʠʥʠʥʛ ʪʫʨʣʠ ʩʦ״ʘʣʘʨʠ ʫʯʫʥ 

 ʫʡʠʜʘʛʠʣʘʨʥʠ ʪʘʙʠʠʡ ʛʝʦʛʨʘʬʠʢץ ʘʤʠʷʪ ʢʘʩʙ ʵʪʘʜʠ. ɹʠʟ״ʘʤ ʢʘʪʪʘ ʘʤʘʣʠʡ ʘ״

ʨʘʡʦʥʣʘʰʪʠʨʠʰʥʠʥʛ ʘʩʦʩʠʡ ʧʨʠʥʮʠʧʣʘʨʠ ʩʠʬʘʪʠʜʘ ץʘʙʫʣ ץʠʣʘʤʠʟ: 

1)ʨʘʡʦʥʣʘʰʪʠʨʠʰʥʠʥʛ ʦʙʲʝʢʪʠʚʣʠʛʠ; 2) ʧʘʨʘʛʝʥʝʪʠʢ ʚʘ ʧʘʨʘʜʠʥʘʤʠʢ 

ʘʣʦץʘʜʦʨʣʠʢ; 3)ʣʘʥʜʰʘʬʪʣʘʨʥʠʥʛ ״ʫʜʫʜʠʡ ʷʭʣʠʪʣʠʛʠ; 4)ʢʦʤʧʦʥʝʥʪʣʘʨ 

ʤʘʞʤʫʘʩʠʥʠʥʛ ʙʠʨ ʭʠʣʣʠʛʠ; 5) ʪʘʙʠʠʡ ʛʝʦʛʨʘʬʠʢ ʬʘʨץʣʘʰ ץʦʥʫʥʠʷʪʣʘʨʠʥʠ 

 .ʦʩʣʘʥʠʰʠץץʦʣʜʘ ʨʘʡʦʥʣʘʰʪʠʨʠʰ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʪʘ״ ʠʩʦʙʛʘ ʦʣʛʘʥ״

 

 
ʉʘʥʘʣʘʨ  10.05.2018 26.05.2018 11.06.2018 27.06.2018 13.07.2018 27.07.2018 

 

2-ʨʘʩʤ. ɶʨʪʘ ɿʘʨʘʬʰʦʥ ״ʘʚʟʘʩʠ ʣʘʥʜʰʘʬʪʣʘʨʠʥʠ ʚʝʛʝʪʘʮʠʦʥ 

ʠʥʜʝʢʩʣʘʨʠʥʠ ״ʠʩʦʙʣʘʰ ʵʧʶʨʘʩʠ 
 

ʊʘʜץʠץʦʪ ʠʰʠʤʠʟʜʘ ʠʣʛʘʨʠ ʘʤʘʣʛʘ ʦʰʠʨʠʣʛʘʥ ʨʘʡʦʥʣʘʰʪʠʨʠʰ ʚʘ 

ʤʠʢʨʦʟʦʥʘʣʘʰʪʠʨʠʰʛʘ ʜʦʠʨ ʪʘʞʨʠʙʘʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʛʘʥ ״ʦʣʜʘ ץʫʡʠʜʘʛʠ 

ʨʘʡʦʥʣʘʰʪʠʨʠʰ ʩʠʩʪʝʤʘʩʠʥʠ ʢ˄ʣʣʘʜʠʢ: ʦʢʨʫʛ - ʨʘʡʦʥ - ʣʘʥʜʰʘʬʪ - 

ʤʠʢʨʦʟʦʥʘ. ʋʰʙʫ ʩʭʝʤʘʛʘ ʘʩʦʩʘʥ ɶʨʪʘ ɿʘʨʘʬʰʦʥ ״ʫʜʫʜʠʥʠ ʦʢʨʫʛ ʜʝʙ ץʘʨʘʙ, 

ʫʥʠ ʪʘʨʢʠʙʠʜʘ ʨʘʡʦʥʣʘʨ, ʨʘʡʦʥʣʘʨ ʪʘʨʢʠʙʠʜʘ ʤʠʢʨʦʟʦʥʘʣʘʨʥʠ ʘʞʨʘʪʜʠʢ. ɹʠʟ 

ʪʘʜץʠץʦʪ ʠʰʠʤʠʟʜʘ ʣʘʥʜʰʘʬʪ ʢʦʤʧʣʝʢʩʣʘʨʥʠ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ 

ʤʘץʩʘʜʣʘʨʠʜʘ ʙʘ״ʦʣʘʰʥʠ ʘʤʘʣʛʘ ʦʰʠʨʜʠʢ ʚʘ ʰʫ ʘʩʦʩʜʘ ʙʠʟ ʠʰʜʘ ״ʫʜʫʜʣʘʨʥʠ 

ʤʠʢʨʦʟʦʥʘʣʘʨʛʘ ʘʞʨʘʪʜʠʢ. ʈʘʡʦʥʣʘʰʪʠʨʠʰʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰʜʘ ʠʣʛʘʨʠ 

ʘʤʘʣʛʘ ʦʰʠʨʠʣʛʘʥ ʨʘʡʦʥʣʘʰʪʠʨʠʰ ʪʘʞʨʠʙʘʣʘʨʠʜʘʥ ʚʘ ʤʝʪʦʜʣʘʨʠʜʘʥ 

ʬʦʡʜʘʣʘʥʠʰ ʙʠʣʘʥ ʙʠʨ ץʘʪʦʨʜʘ ʢʦʩʤʠʢ ʩʫʨʘʪʣʘʨʥʠ ץʘʡʪʘ ʠʰʣʘʰʛʘ 

ʘʩʦʩʣʘʥʛʘʥ ʟʘʤʦʥʘʚʠʡ ʪʘʜץʠץʦʪ ʫʩʫʣʣʘʨʠ ʚʘ ɻʀʉ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠʜʘʥ ʢʝʥʛ 

ʬʦʡʜʘʣʘʥʜʠʢ. ɸʞʨʘʪʠʣʛʘʥ ʨʘʡʦʥʣʘʨ ʘʩʦʩʠʜʘ ʤʠʢʨʦʟʦʥʘʣʘʰʪʠʨʠʰʥʠ ʘʤʘʣʛʘ 

ʦʰʠʨʜʠʢ. ʄʠʢʨʦʟʦʥʘʣʘʰʪʠʨʠʰ ״ʘʨ ʙʠʨ ʨʘʡʦʥ ״ʫʜʫʜʠʜʘ ʘʛʨʦʠץʣʠʤʠʡ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨʜʘ ʤʠʢʨʦʟʦʥʘʣ ʬʘʨץʣʘʨ, ʚʝʛʝʪʘʮʠʦʥ ʠʥʜʝʢʩ (NDVI), ״ʫʜʫʜʥʠʥʛ 

˄ʩʠʤʣʠʢʣʘʨ ʙʠʣʘʥ ץʦʧʣʘʥʛʘʥʣʠʢ ʜʘʨʘʞʘʩʠ, ʪʨʘʥʩʧʠʨʘʮʠʷ ʠʥʜʝʢʩʠ ʘʩʦʩʠʜʘ 

ʘʤʘʣʛʘ ʦʰʠʨʠʣʜʠ (3-4-ʨʘʩʤʛʘ ץʘʨʘʥʛ). 

ʊ˄ʣץʠʥ ʫʟʫʥʣʠʛʠ, 

ʤʢʤ ʜʘ 
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3-ʨʘʩʤ. ʏʘץʠʣʢʘʣʦʥ ʚʘ פʦʨʘʪʝʧʘ ʪʦסʣʘʨʠ ʵʪʘʢʣʘʨʠʜʘʛʠ ʘʜʠʨ-ʧʨʦʣʶʚʠʘʣ 

ʪʝʢʠʩʣʠʛʠʥʠ ץʠʰʣʦץ ʭ˄ʞʘʣʠʢ ʤʘץʩʘʜʣʘʨʠʜʘ ʙʘ״ʦʣʘʰ ʢʘʨʪʘ-ʩʭʝʤʘʩʠ 
 

 
 

4-ʨʘʩʤ. ɶʨʪʘ ɿʘʨʘʬʰʦʥ ʣʘʥʜʰʘʬʪ ʢʦʤʧʣʝʢʩʣʘʨʠʥʠ ץʠʰʣʦץ ʭ˄ʞʘʣʠʢ 

ʤʘץʩʘʜʣʘʨʠʜʘ ʤʠʢʨʦʟʦʥʘʣʘʰʪʠʨʠʰ ʚʘ ʨʘʡʦʥʣʘʰʪʠʨʠʰ ʢʘʨʪʘ-ʩʭʝʤʘʩʠ 
 

ʂʘʨʪʘ-ʩʭʝʤʘ ʣʝʛʝʥʜʘʩʠ - I.ʏʘץʠʣʢʘʣʦʥ ʚʘ פʦʨʘʪʝʧʘ ʨʘʡʦʥʠ: 1) ʏʘץʠʣʢʘʣʦʥ ʪʦסʠ ʘʜʠʨ ʚʘ ʪʦסʦʣʜʠ 

ʪʝʢʠʩʣʠʛʠʜʘʛʠ ʤʠʢʨʦʟʦʥʘ; 2) נʠʞʜʫʚʦʥʩʦʡ-נ˄ʩʩʦʡ ʸʡʠʣʤʘʩʠ ʪʝʢʠʩʣʠʛʠʜʘʛʠ ʤʠʢʨʦʟʦʥʘ; 3) ʋʨʛʫʪʩʦʡ-

ʂʘʤʘʥʛʘʨʦʥʩʦʡ ʸʡʠʣʤʘʩʠʜʘʛʠ ʪʝʢʠʩʣʠʛʠʜʘʛʠ ʤʠʢʨʦʟʦʥʘ; 4) פʦʨʘʪʝʧʘ ʪʦסʣʘʨʠ ʘʜʠʨ ʚʘ ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʛʠʜʘʛʠ 

ʤʠʢʨʦʟʦʥʘ; 5) ʆʤʦʥץ˄ʪʦʥʩʦʡ ʸʡʠʣʤʘʩʠʜʘʛʠ ʤʠʢʨʦʟʦʥʘ; 6) ʆʭʘʣʠʢʩʦʡ ʚʘ ʉʘʟʘסʦʥʩʦʡ ʦʨʘʩʠ ʸʡʠʣʤʘʣʘʨʠʜʘʛʠ 

ʤʠʢʨʦʟʦʥʘ; II.ʋʣʫʩ ʨʘʡʦʥʠ: 7) ɾʦʤ ʯ˄ʣʠ ʪʦסʦʣʜʠ ʪ˄ʣץʠʥʩʠʤʦʥ ʪʝʢʠʩʣʠʛʠʜʘʛʠ ʤʠʢʨʦʟʦʥʘ; 8) ʆץʩʦʡ-ɾʦʤʩʦʡ 

ʸʡʠʣʤʘʩʠʜʘʛʠ ʤʠʢʨʦʟʦʥʘ; 9) ʋʣʫʩ ʯ˄ʣʠ ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʛʠʜʘʛʠ ʤʠʢʨʦʟʦʥʘ; 10)ʂʘʪʪʘץ˄ʨסʦʥ ʩʫʚ ʦʤʙʦʨʠʙ˄ʡʠ 

ʪ˄ʣץʠʥʩʠʤʦʥ ʪʝʢʠʩʣʠʛʠʜʘʛʠ ʤʠʢʨʦʟʦʥʘ; III.ɿʠʨʘʙʫʣʦץ-ɿʠʸʚʫʜʜʠʥ ʨʘʡʦʥʠ: 11) ɿʠʨʘʙʫʣʦץ ʪʦסʣʘʨʠʛʘ ʪʫʪʘʰ 

ʘʜʠʨʣʘʨʜʘʛʠ ʤʠʢʨʦʟʦʥʘ; 12)ɿʠʨʘʙʫʣʦץ ʪʦסʦʣʜʠ ʘʜʠʨʸʥʠ ʪʝʢʠʩʣʠʛʠʜʘʛʠ ʤʠʢʨʦʟʦʥʘ; 13) ɿʠʸʚʫʜʜʠʥ ʪʦסʣʘʨʠʛʘ ʪʫʪʘʰ 

ʘʜʠʨʣʘʨʜʘʛʠ ʤʠʢʨʦʟʦʥʘ; 14) ɿʠʸʚʫʜʜʠʥ ʪʦסʦʣʜʠ ʘʜʠʨʸʥʠ ʪʝʢʠʩʣʠʛʠʜʘʛʠ ʤʠʢʨʦʟʦʥʘ. IV.ʅʫʨʦʪʘ ʨʘʡʦʥʠ: 15) ʆץʪʦס 

ʘʜʠʨ ʚʘ ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢʣʘʨʜʘʛʠ ʤʠʢʨʦʟʦʥʘ; 16) פʦʨʘʪʦס ʪʦסʣʘʨʠ ʘʜʠʨ ʚʘ ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢʣʘʨʠʜʘʛʠ ʤʠʢʨʦʟʦʥʘ; 

17) ʆʣʪʠʥʩʦʡ-ʄʘʡʜʦʥʩʦʡ ʸʡʠʣʤʘʩʠʜʘʛʠ ʤʠʢʨʦʟʦʥʘ; 18) ʂ˄ʢʩʘʨʦʡʩʦʡ ʸʡʠʣʤʘʩʠʜʘʛʠ ʤʠʢʨʦʟʦʥʘ; 19) ʆץʪʝʧʘʩʦʡ 

ʸʡʠʣʤʘʩʠʜʘʛʠ ʤʠʢʨʦʟʦʥʘ; V.פʘʨʦץʯʠʪʦס-ʏʠʤץʦʨʪʦס ʨʘʡʦʥʠ: 20) פʘʨʦץʯʠʪʦס ʘʜʠʨ ʚʘ ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢʣʘʨʠʜʘʛʠ 

ʤʠʢʨʦʟʦʥʘ; 21) נ˄ʙʜʠʥʪʦס ʘʜʠʨ ʚʘ ʪʦסʦʣʜʠ ʪʝʢʠʩʣʠʢʣʘʨʠʜʘʛʠ ʤʠʢʨʦʟʦʥʘ; 22) ʏʠʤץʦʨʪʦס ʘʜʠʨʣʘʨʠʜʘʛʠ ʤʠʢʨʦʟʦʥʘ; 

23) ʊʫʷʪʦʨʪʘʨ ʢʘʥʘʣʠʙ˄ʡʠ ʪʝʢʠʩʣʠʛʠʜʘʛʠ ʤʠʢʨʦʟʦʥʘ; 24)ʊ˄ʩʠʥʩʦʡ ʸʡʠʣʤʘʩʠʜʘʛʠ ʤʠʢʨʦʟʦʥʘ; 25) פʦʨʘʩʫʚʩʦʡ 

ʸʡʠʣʤʘʩʠʜʘʛʠ ʤʠʢʨʦʟʦʥʘ. VI.ʐʘʨץʠʡ ʚʦ״ʘ; VII. ʉʘʤʘʨץʘʥʜ ʚʦ״ʘʩʠ; VIII. ʂʘʪʪʘץ˄ʨסʦʥ ʚʦ״ʘʩʠ; IX. ʂʘʨʤʘʥʘ 

ʚʦ״ʘʩʠ. 

 

ʄʘʩʰʪʘʙ 1:1 000 000 

ʄʘʩʰʪʘʙ 1: 2500000 
 

 ʫʣʘʡץ ʠʩʤʘʥפ

 ʫʣʘʡפ

ʐɸʈʊʃʀ ɹɽʃɻʀʃɸʈ 

 ץʫʣʘʡʨʦפ

ɾʫʜʘ ץʫʣʘʡ 
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ʍʋʃʆʉɸ 

ɹʘʞʘʨʠʣʛʘʥ ʪʘʜץʠץʦʪ ʠʰʠ ʥʘʪʠʞʘʣʘʨʠ ʘʩʦʩʠʜʘ ץʫʡʠʜʘʛʠ ʭʫʣʦʩʘʣʘʨ 

ʯʠץʘʨʠʣʜʠ: 

1. ʊʦסʦʣʜʠ ʪʝʢʠʩʣʠʢ ʚʘ ʸʡʠʣʤʘ ʣʘʥʜʰʘʬʪʣʘʨʠʥʠ, ʫʣʘʨʜʘ ʩʦʜʠʨ 

ʙ˄ʣʘʸʪʛʘʥ ʚʦץʝʘ ״ʘʤʜʘ ״ʦʜʠʩʘʣʘʨʥʠ ʢʘʨʪʘʣʘʰʪʠʨʠʰʜʘ ʢʦʩʤʠʢ ʩʫʨʘʪʣʘʨʜʘʥ ʚʘ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥ ʪʠʟʠʤʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʰ, ʨ˄ʪʘ ʚʘ ʤʘʡʜʘ ʤʘʩʰʪʘʙʣʠ 

ʣʘʥʜʰʘʬʪ ʢʘʨʪʘʣʘʨʠʥʠ ʪʫʟʠʰʜʘ, ʤʦʨʬʦʣʦʛʠʢ ʙʠʨʣʠʢʣʘʨʥʠ, ʤʠʢʨʦʟʦʥʘʣʘʨʥʠ 

ʘʞʨʘʪʠʰʜʘ ʩʠʬʘʪʣʠ ʨʘʥʛ ʫʩʫʣʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʤʘץʩʘʜʛʘ ʤʫʚʦʬʠץʣʠʛʠ 

ʵʲʪʠʨʦʬ ʵʪʠʣʜʠ. 

2. ɶʨʪʘ ɿʘʨʘʬʰʦʥ ״ʘʚʟʘʩʠʥʠʥʛ ʨʝʣʴʝʬʠ ʘʥʯʘ ʤʫʨʘʢʢʘʙ ʙ˄ʣʠʙ, 

ʣʘʥʜʰʘʬʪʣʘʨʥʠʥʛ ʚʫʞʫʜʛʘ ʢʝʣʠʰʠʜʘ ʘʩʦʩʠʡ ʦʤʠʣ ʚʘʟʠʬʘʩʠʥʠ ˄ʪʘʩʘ, ʙʫ ʦʤʠʣ 

 ʠʤ ʤʝʟʦʥ ʩʠʬʘʪʠʜʘ״ʦʣʘʰʜʘ ʤʫ״ʩʘʜʣʘʨʠʜʘ ʙʘץʭ˄ʞʘʣʠʛʠ ʤʘ ץʠʰʣʦץ

ʬʦʡʜʘʣʘʥʠʰʛʘ ʠʤʢʦʥ ʙʝʨʜʠ. 

3. ɶʨʪʘ ɿʘʨʘʬʰʦʥ ״ʘʚʟʘʩʠʜʘ ʣʘʥʜʰʘʬʪʣʘʨʥʠ ʚʫʞʫʜʛʘ ʢʝʣʠʰʠ ʚʘ ˄ʟʠʛʘ 

ʭʦʩ ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ ʠʥʦʙʘʪʛʘ ʦʣʠʙ, ʣʘʥʜʰʘʬʪ ʢʦʤʧʣʝʢʩʣʘʨʠ ʪʘʚʩʠʬʣʘʥʛʘʥʜʘ 

ʠץʪʠʩʦʜʠʸʪ ʪʘʨʤʦץʣʘʨʠʜʘ ʬʦʡʜʘʣʘʥʠʰ ʥʫץʪʘʠ-ʥʘʟʘʨʠʜʘʥ ʙʘ״ʦʣʘʰ ʠʤʢʦʥʠʥʠ 

ʙʝʨʜʠ. 

4. ɼʝʰʠʬʨʦʚʢʘ ʥʘʪʠʞʘʩʠʜʘ ˄ʩʠʤʣʠʢʣʘʨʥʠʥʛ NDVI (ʚʝʛʝʪʘʮʠʦʥ 

ʠʥʜʝʢʩʠ) ʥʠ ʪʘ״ʣʠʣ ץʠʣʠʰ, ʣʘʥʜʰʘʬʪ ʢʦʤʧʣʝʢʩʣʘʨʠʥʠ ʠʯʢʠ ʩʪʨʫʢʪʫʨʘʩʠ ʚʘ 

 ʭ˄ʞʘʣʠʛʠʜʘ ʬʦʡʜʘʣʘʥʠʰʥʠʥʛ ʧʦʪʝʥʮʠʘʣ ʠʤʢʦʥʠʷʪʣʘʨʠʥʠ ʦʯʠʙ ץʠʰʣʦץ

ʙʝʨʠʰʜʘ ״ʘʤʜʘ ʙʦʰץʘ ʞʘʨʘʸʥʣʘʨ ʜʠʥʘʤʠʢʘʩʠʥʠ ˄ʨʛʘʥʠʰʜʘ ʢʝʥʛ ʬʦʡʜʘʣʘʥʠʰ 

ʠʤʢʦʥʠʥʠ ʙʝʨʘʜʠ. 

5. ɶʨʪʘ ɿʘʨʘʬʰʦʥ ʚʘ ʢʦʥʫʩʩʠʤʦʥ ʸʡʠʣʤʘʣʘʨʥʠʥʛ ץʠʷʣʠʢ (slope) 

ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ ʘʢʩ ʵʪʪʠʨʫʚʯʠ ʢʘʨʪʘʣʘʨʠ ʣʘʥʜʰʘʬʪʣʘʨʜʘʥ ץʠʰʣʦץ 

ʭ˄ʞʘʣʠʛʠʜʘ ʬʦʡʜʘʣʘʥʠʰʜʘ ʤʫ״ʠʤ ʘʤʘʣʠʡ ʘ״ʘʤʠʷʪ ʢʘʩʙ ʵʪʘʜʠ, ʰʫʥʠʥʛʜʝʢ 

ʤʝʣʠʦʨʘʪʠʚ ʪʘʜʙʠʨʣʘʨʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰʜʘ ʷʥʛʠ ʫʩʣʫʙʠʡ ʠʤʢʦʥʠʷʪʣʘʨʥʠ 

ʷʨʘʪʘʜʠ. 

6. ɻʝʦʩʠʩʪʝʤʘʣʘʨʥʠʥʛ ʙʠʨ-ʙʠʨʠ ʙʠʣʘʥ ʬʫʥʢʮʠʦʥʘʣ-ʜʠʥʘʤʠʢ 

ʙʦסʣʠץʣʠʛʠ ʣʘʥʜʰʘʬʪʣʘʨʘʨʦ ʧʘʨʘʛʝʥʝʪʠʢ ʘʣʦץʘʜʦʨʣʠʛʠʥʠ ʘʥʠץʣʘʰʛʘ ʠʤʢʦʥ 

ʙʝʨʘʜʠ. 

 ʠʩʦʙʣʘʥʛʘʥ ʚʝʛʝʪʘʮʠʦʥ ʠʥʜʝʢʩ (NDVI) ʣʘʨʠ״ ʫʜʫʜʣʘʨʥʠʥʛ׳ .7

ʤʠʢʨʦʟʦʥʘʣʘʨʥʠ ʘʞʨʘʪʠʰʜʘ ץʠʷʣʠʢ (slope) ʚʘ ʙʘʣʘʥʜʣʠʢ ʙʠʣʘʥ 

ʙʦסʣʘʥʛʘʥʣʠʛʠʥʠ ʘʥʠץʣʘʰʛʘ ʠʤʢʦʥ ʙʝʨʜʠ. 

 ʦʣʜʠ ʪʝʢʠʩʣʠʢ ʣʘʥʜʰʘʬʪʣʘʨ ʢʘʪʪʘ ʤʘʡʜʦʥʣʘʨʥʠסʘʚʟʘʜʘ ʪʦ׳ .8

ʵʛʘʣʣʘʰʠ ʚʘ ʫʣʘʨʥʠʥʛ ʪʘʙʠʠʡ ʩʘʣʦ״ʠʷʪʠʜʘʥ ״ʘʣʠʛʘʯʘ ʪ˄ʣʠץ 

ʬʦʡʜʘʣʘʥʠʣʤʘʸʪʛʘʥʣʠʛʠ ʘʥʠץʣʘʥʜʠ. ʐʫʥʠ ʵʲʪʠʙʦʨʛʘ ʦʣʠʙ ʪʘʜץʠץʦʪ ʠʰʠʥʠ 

ʙʘʞʘʨʠʰ ʜʘʚʦʤʠʜʘ ʣʘʥʜʰʘʬʪʣʘʨʜʘʥ ʷʥʘʜʘ ʢʝʥʛʨʦץ ʚʘ ʩʘʤʘʨʘʣʠʨʦץ 

ʬʦʡʜʘʣʘʥʠʰ ʙ˄ʡʠʯʘ ʪʘʚʩʠʷʣʘʨ ʠʰʣʘʙ ʯʠץʠʣʜʠ. 

9. ɪʡʠʣʤʘ ʣʘʥʜʰʘʬʪ ʢʦʤʧʣʝʢʩʣʘʨʠ ˄ʟʠʛʘ ʭʦʩ ʤʠʢʨʦʟʦʥʘʣʘʨʥʠ ʪʘʰʢʠʣ 

ʵʪʠʰʠ ʪʘʲʢʠʜʣʘʥʜʠ ʚʘ ʫʣʘʨʥʠ ʭ˄ʞʘʣʠʢ ʠʤʢʦʥʠʷʪʣʘʨʠʥʠ ʘʣʦ״ʠʜʘ ʙʘ״ʦʣʘʰ 

ʠʤʢʦʥʠʥʠ ʙʝʨʜʠ. 
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ʅɸʋʏʅʓʁ ʉʆɺɽʊ DSc.03/30.12.2019.Gr .02.07 ʇʆ ʇʈʀʉʋɾɼɽʅʀʖ 

ʋʏɽʅʓʍ ʉʊɽʇɽʅɽʁ ʇʈʀ ʉɸʄɸʈʂɸʅɼʉʂʆʄ 

ɻʆʉʋɼɸʈʉʊɺɽʅʅʆʄ ʋʅʀɺɽʈʉʀʊɽʊɽ 

ʉɸʄɸʈʂɸʅɼʉʂʀʁ ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʁ ʋʅʀɺɽʈʉʀʊɽʊ 

ʕʐʂʋɺɺɸʊʆɺ ɹɽʂɿʆɼ ɹɽʂʂʋʃʆɺʀʏ 

ʄʀʂʈʆɿʆʅʀʈʆɺɸʅʀɽ ʃɸʅɼʐɸʌʊʅʓʍ ʂʆʄʇʃɽʂʉʆɺ 

ʇʈɽɼɻʆʈʅʓʍ ʈɸɺʅʀʅ ʀ ʂʆʅʋʉʆɺ ɺʓʅʆʉʆɺ ʀ ʀʍ  

ʆʎɽʅʂɸ ɺ ʍʆɿʗʁʉʊɺɽʅʅʓʍ ʎɽʃʗʍ  

(ʥʘ ʧʨʠʤʝʨʝ ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʘ)  

11.00.01 ï ʌʠʟʠʯʝʩʢʘʷ ʛʝʦʛʨʘʬʠʷ 

 

 

 

 

 
 

ɸɺʊʆʈɽʌɽʈɸʊ  

ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʢʪʦʨʘ ʬʠʣʦʩʦʬʠʠ (PhD) ʧʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʥʘʫʢʘʤ 
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ɺɺɽɼɽʅʀɽ (ʘʥʥʦʪʘʮʠʷ ʜʦʢʪʦʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ(PhD)) 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʪʝʤʳ ʜʠʩʩʝʨʪʘʮʠʠ. ʀʟ-ʟʘ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʚ ʤʠʨʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʩ ʢʘʞʜʳʤ ʜʥʝʤ ʫʩʠʣʠʚʘʶʪʩʷ 

ʪʝʭʥʦʛʝʥʥʘʷ ʜʝʛʨʘʜʘʮʠʷ ʧʨʠʨʦʨʦʜʥʦʡ ʩʨʝʜʳ, ʦʧʫʩʪʳʥʠʚʘʥʠʝ, ʫʭʫʜʰʝʥʠʝ 

ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ, ʵʨʦʟʠʷ ʧʦʯʚʳ, ʜʝʛʨʘʜʘʮʠʷ, ʜʝʬʣʷʮʠʷ, 

ʦʧʫʩʪʳʥʠʚʘʥʠʝ ʠ ʜʨʫʛʠʝ ʥʝʛʘʪʠʚʥʳʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʫʩʠʣʠʚʘʶʪʩʷ ʩ ʢʘʞʜʳʤ ʜʥʸʤ ʚʩʸ ʩʠʣʴʥʝʝ. 

ʈʝʰʝʥʠʶ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʫʜʝʣʷʶʪ ʙʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ çʇʨʦʛʨʘʤʤʝ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʜʦ 2030 ʛʦʜʘè 

ʫʢʘʟʘʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ çɿʘʱʠʪʘ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ, 

ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʣʝʩʘʤʠ, ʙʦʨʴʙʘ ʩ 

ʦʧʫʩʪʳʥʠʚʘʥʠʝʤ, ʧʨʝʢʨʘʱʝʥʠʝ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʦʪʝʨʠ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷè
3
. ʕʪʠ ʟʘʜʘʯʠ ʪʨʝʙʫʶʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ 

ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʦʡ, ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʦʡ ʠ ʧʘʨʘʜʠʥʘʤʠʯʝʩʢʦʡ 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʚ ʟʘʩʫʰʣʠʚʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʨʘʟʚʠʪʠʷ ʚʠʜʦʚ ʟʝʤʣʝʜʝʣʠʷ, ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʨʝʛʠʦʥʝ. 

ʇʨʦʚʝʜʝʥʠʝ ʚ ʤʠʨʝ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʩʬʝʨʝ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠ ʟʘʱʠʪʳ ʣʘʥʜʰʘʬʪʦʚ, ʠʟʫʯʝʥʠʝ ʚ ʮʝʣʷʭ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʪʝʨʨʠʪʦʨʠʡ, ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʣʘʥʜʰʘʬʪʦʚ ʠ ʠʭ ʩʪʨʫʢʪʫʨʳ, ʠʩʧʦʣʴʟʫʷ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ), ʚʝʜʝʥʠʝ ʣʘʥʜʰʘʬʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 

ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʘʥʘʣʠʟ ʠʭ ʧʦʪʝʥʮʠʘʣʘ, ʠʭ ʦʮʝʥʢʘ ʚ 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʷʭ, ʨʘʟʨʘʙʦʪʢʘ ʢʨʠʪʝʨʠʝʚ ʩʠʩʪʝʤʥʦʡ ʦʮʝʥʢʠ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʭʝʤʳ ʨʘʟʤʝʱʝʥʠʷ ʧʦʩʝʚʦʚ ʥʘ ʦʩʥʦʚʝ 

ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʥʘʫʯʥʳʭ ʨʝʰʝʥʠʡ. ʇʨʠʦʨʠʪʝʪʥʦʝ 

ʟʥʘʯʝʥʠʝ ʦʪʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʶ NDVI (ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ) ʨʝʛʠʦʥʦʚ, 

ʨʘʩʯʝʪʫ ʜʠʘʛʨʘʤʤ NDVI, ʠʟʫʯʝʥʠʶ ʩʣʦʞʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʣʘʥʜʰʘʬʪʥʳʭ ʢʣʘʩʩʘʭ ʠ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮʘʭ, ʠʭ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠ ʠʟʤʝʥʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʩʧʝʮʠʬʠʢʠ ʨʝʛʠʦʥʦʚ. 

ɺ ʨʝʩʧʫʙʣʠʢʝ ʧʨʝʜʧʨʠʥʠʤʘʝʪʩʷ ʨʷʜ ʤʝʨ ʜʣʷ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʘ 

ʨʝʛʠʦʥʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ, 

ʫʣʫʯʰʝʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ, ʚʝʜʝʥʠʷ ʠʭ ʢʘʜʘʩʪʨʘ, ʦʮʝʥʢʠ 

ʣʘʥʜʰʘʬʪʦʚ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʝʡ, 

ʤʠʢʨʦʟʦʥʠʨʦʚʘʥʠʝ, ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʠ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʣʘʥʜʰʘʬʪʦʚ. ɺ 

ʉʪʨʘʪʝʛʠʠ ʜʝʡʩʪʚʠʡ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʥʘ 

2017-2021 ʛʦʜʳ
4
 ʦʧʨʝʜʝʣʝʥʳ ʚʘʞʥʳʝ ʟʘʜʘʯʠ ʧʦ çʜʘʣʴʥʝʡʰʝʤʫ ʫʣʫʯʰʝʥʠʶ 

ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʱʘʝʤʳʭ ʟʝʤʝʣʴ, ʨʘʟʚʠʪʠʶ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠ 

                                                 
3
 ʇʦʚʝʩʪʢʠ ʜʥʷ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ //www.uz/undp/org/content/ 

uzbekistan.ru 
4
 ʋʢʘʟʘ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʦʪ 7 ʬʝʚʨʘʣʷ 2017 ʛʦʜʘ ʋʇ-4947 çʆ ʉʪʨʘʪʝʛʠʠ ʜʝʡʩʪʚʠʡ ʧʦ 

ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥè. 
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ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʦʪʨʘʩʣʠè. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʘʞʥʦ ʠʟʫʯʠʪʴ ʩʪʨʫʢʪʫʨʫ 

ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ 

ʙʘʩʩʝʡʥʝ ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʘ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ, ʠʭ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʤʠʢʨʦʟʦʥʳ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ. 

ɼʘʥʥʦʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ, 

ʧʦʩʣʫʞʠʪ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯ, ʦʙʦʟʥʘʯʝʥʥʳʭ ʚ ʇʦʩʪʘʥʦʚʣʝʥʠʠ ʇʨʝʟʠʜʝʥʪʘ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʦʪ 27 ʥʦʷʙʨʷ 2017 ʛʦʜʘ çʆ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʨʦʛʨʘʤʤʝ ʨʘʟʚʠʪʠʷ ʠʨʨʠʛʘʮʠʠ ʠ ʫʣʫʯʰʝʥʠʶ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʥʘ 2018-2019 ʛʦʜʳè, ʋʢʘʟʘ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ ʦʪ 7 ʬʝʚʨʘʣʷ 2017 ʛʦʜʘ çʆ ʉʪʨʘʪʝʛʠʠ ʜʝʡʩʪʚʠʡ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ 

ʨʘʟʚʠʪʠʶ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥè, ʚ ʇʦʩʪʘʥʦʚʣʝʥʠʠ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ çʆ ʤʝʨʘʭ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʚ ʉʪʨʘʪʝʛʠʠ 

ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʥʘ 2020ï2030 ʛʦʜʳ ʥʘ 

2020 ʛʦʜè, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʇʦʩʣʘʥʠʷ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ ʦʪ 24 ʷʥʚʘʨʷ 2020 ʛʦʜʘ ʠ ʜʨʫʛʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʦ- 

ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ 

ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʨʝʩʧʫʙʣʠʢʠ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʝʩʧʫʙʣʠʢʝ 

ʧʦ ʪʝʤʘʤ V. çʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʙʠʦʪʝʭʥʦʣʦʛʠʷ, ʵʢʦʣʦʛʠʷ ʠ ʟʘʱʠʪʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè; VIII . çʅʘʫʢʠ ʦ ɿʝʤʣʝè. 

ʉʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʧʨʦʙʣʝʤʳ. ʂʦʤʧʣʝʢʩʥʳʝ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʘʩʩʝʡʥʘ ɿʘʨʘʬʰʘʥʘ ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʪʘʢʠʤʠ ʫʯʸʥʳʤʠ, ʢʘʢ 

ʉ.ʇ.ʉʫʯʢʦʚ, ʃ.ʅ.ɹʘʙʫʰʢʠʥ, ʅ.ɸ.ʂʦʛʘʡ, ɸ.ʉ.ʉʘʠʜʦʚ, ʇ.ɹʘʨʘʪʦʚ, 

ʃ.ɸ.ɸʣʠʙʝʢʦʚ, ɸ.ɸ.ɸʙʜʫʣʢʘʩʠʤʦʚ, ʅ.ʀ.ʉʘʙʠʪʦʚʘ, ɸ.ʈ.ʈʘʭʤʘʪʫʣʣʘʝʚ, 

ɸ.ʅ.ʅʠʛʤʘʪʦʚ, ɸ.ʅ.ʍʦʞʠʤʘʪʦʚ, ʍ.ɾ.ɼʞʫʨʘʢʫʣʦʚ, ʖ.ʍ.ɸʙʜʫʨʘʭʤʦʥʦʚʘ, 

ʆ.ʐ.ʈʫʟʠʢʫʣʦʚʘ, ɹ.ɸ.ʄʝʣʠʝʚ, ɸ.ʈʘʩʫʣʦʚ ʠ ʜʨʫʛʠʤʠ. ʀʟʫʯʝʥʠʝʤ ʣʘʥʰʘʬʪʦʚ ʚ 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʷʭ ʟʘʥʠʤʘʣʠʩʴ ʟʘʨʫʙʝʞʥʳʝ ʫʯʸʥʳʝ, ʪʘʢʠʝ, ʢʘʢ, 

ʅ.ɸ.ɻʚʦʟʜʝʮʢʠʡ, ʊ.ɺ.ɿʚʦʥʢʦʚʘ, ɼ.ɸ.ʈʦʜʠʦʥʦʚ, ʄ.ʅ.ʇʘʨʦʙʝʮʢʠʡ, 

ɹ.ʗ.ʌʝʜʫʥʳʢ, Le Bas, M.Jamagne, ʀ.ʖ.ʂʦʪʦʨʛʠʥ, ʀ.ɺ.ʆʨʣʦʚʘ, ɸ.ɸ.ʂʘʰʠʥ, 

ʆ.ʅ.ʊʨʘʧʝʟʥʠʢʦʚʘ, ʫʯʸʥʳʝ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʠ ʃ.ʅ.ɹʘʙʫʰʢʠʥ, ʅ.ɸ.ʂʦʛʘʡ, 

ɿ.ʄ.ɸʢʨʘʤʦʚ, ʐ.ʕʨʛʘʰʦʚ, ʀ.ʍʘʩʘʥʦʚ, ʇ.ɻʫʣʤ̫ʦʚ ʠ ʜʨʫʛʠʝ. 

ʆʜʥʘʢʦ, ʥʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʚʥʠʤʘʥʠʷ ʤʠʢʨʦʟʦʥʠʨʦʚʘʥʠʶ, ʘ ʪʘʢʞʝ 

ʩʦʟʜʘʥʠʶ ʢʘʨʪ ʩ ʧʦʤʦʱʴʶ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʘʥʜʰʘʬʪʦʚ ʧʨʝʜʛʦʨʥʳʭ ʨʘʚʥʠʥ ʠ ʢʦʥʫʩʦʚ 

ʚʳʥʦʩʦʚ ʚ ʙʘʩʩʝʡʥʝ ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʘ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʵʪʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. 

ʉʚʷʟʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʣʘʥʘʤʠ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʛʜʝ 

ʚʳʧʦʣʥʝʥʘ ʜʠʩʩʝʨʪʘʮʠʷ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 

ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʝʢʪʘ ɸ-13-9-çʈʘʟʨʘʙʦʪʢʘ ʨʝʢʨʝʘʮʠʦʥʥʳʭ, 

ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ɿʘʨʘʬʰʘʥʩʢʦʡ ʜʦʣʠʥʳè (2015-2017) 

ʩʦʛʣʘʩʥʦ ʧʣʘʥʫ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʉʘʤʘʨʢʘʥʜʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 
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ʎʝʣʴʁ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʷʚʣ̫ʝʪʩʷ ʦʮʝʥʢʘ ʠ ʤʠʢʨʦʟʦʥʠʨʦʚʘʥʠʝ 

ʣʘʥʜʰʘʬʪʦʚ ʧʨʝʜʛʦʨʥʳʭ ʨʘʚʥʠʥ ʠ ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ ʜʣʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
ʘʥʘʣʠʟ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʣʘʥʜʰʘʬʪʦʚ ʙʘʩʩʝʡʥʘ ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʘ 

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʣʘʥʜʰʘʬʪʘ ʠ ʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩ ʧʦʤʦʱʴʶ 

ʚʝʛʝʪʘʪʠʚʥʳʭ ʠʥʜʝʢʩʦʚ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʜʠʘʛʨʘʤʤ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʢʘʨʪ ʚ 

ɻʀʉ-ʧʨʦʛʨʘʤʤʘʭ; 

ʦʮʝʥʢʘ ʣʘʥʜʰʘʬʪʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʵʨʦʟʠʠ ʠ ʩʪʦʢʘ ʦʪ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʦʝʥʠʝ; 

ʤʠʢʨʦʟʦʥʠʨʦʚʘʥʠʝ ʣʘʥʜʰʘʬʪʦʚ ʙʘʩʩʝʡʥʘ ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʘ ʚ 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʷʭ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʣʘʥʜʰʘʬʪʳ ʧʨʝʜʛʦʨʥʳʭ ʨʘʚʥʠʥ ʠ 

ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ ʙʘʩʩʝʡʥʘ ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʘ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʤʠʢʨʦʟʦʥʠʨʦʚʘʥʠʝ ʣʘʥʜʰʘʬʪʦʚ ʙʘʩʩʝʡʥʘ 

ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʘ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʷʭ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʜʠʩʩʝʨʪʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʣʝʚʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʝ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ, ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ, ʛʝʦʛʨʘʬʦ-

ʩʨʘʚʥʠʪʝʣʴʥʳʝ, ʠʩʪʦʨʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ, ʤʝʜʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ, ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠ ɻʀʉ 

ʤʝʪʦʜʳ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: 

ʨʘʟʨʘʙʦʪʘʥ ʨʘʩʯʝʪʥʘʷ ʵʧʶʨʘ (ʦʩʦʙʳʡ ʚʠʜ ʛʨʘʬʠʢʘ) ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʠʥʜʝʢʩʘ ʣʘʥʜʰʘʬʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʭ ʜʠʘʧʘʟʦʥʦʚ 

ʩʧʝʢʪʨʘ ʤʥʦʛʦʟʦʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ (ʢʨʘʩʥʳʡ (R4) ʠ ʩʧʝʢʪʨʘ, 

ʙʣʠʟʢʠʡ ʢ ʠʥʬʨʘʢʨʘʩʥʦʤʫ (NIR5); 

ʥʘ ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʣʘʥʜʰʘʬʪʦʚ ʦʮʝʥʝʥ ʝʛʦ 

ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʩʦʟʜʘʥʳ ʢʘʨʪʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ rArcGIS; 

ʦʧʨʝʜʝʣʝʥʦ ʧʨʠʛʦʜʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ ʫʜʦʙʥʦʩʪʴ 

ʭʦʟʷʡʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʥʘ ʦʩʥʦʚʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʧʨʦʮʝʩʩʦʚ ʵʨʦʟʠʠ ʠ ʩʪʦʢʘ ʦʪ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ; 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʘ ʠ ʤʠʢʨʦʟʦʥʠʨʦʚʘʥʘ ʩʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʧʦʩʝʚʦʚ ʥʘ 

ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʣʘʥʜʰʘʬʪʦʚ ʙʘʩʩʝʡʥʘ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʣʘʥʜʰʘʬʪʳ ʙʘʩʩʝʡʥʘ ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʘ ʩ ʮʝʣʴʶ ʠʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩ ʧʦʤʦʱʴʶ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ 

ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʨʘʩʯʝʪʥʘʷ ʜʠʘʛʨʘʤʤʘ NDVI, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʙʳʣʘ ʩʦʟʜʘʥʘ 

ʢʘʨʪʘ NDVI; 
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ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʩʧʝʢʪʨʘʣʴʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʦʮʝʥʢʠ ʧʨʝʜʛʦʨʥʳʭ ʨʘʚʥʠʥ ʠ ʣʘʥʜʰʘʬʪʦʚ ʢʦʥʫʩʘ ʚʳʥʦʩʦʚʚ 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʷʭ; 

ʦʙʦʩʥʦʚʘʥʦ, ʯʪʦ ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʠʥʜʝʢʩʳ ʣʘʥʜʰʘʬʪʦʚ, ʩ ʧʦʤʦʱʴʶ 

ʤʥʦʛʦʩʧʝʢʪʨʘʣʴʥʳʭ ʩʥʠʤʢʦʚ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʠʥʜʠʢʘʪʦʨʳ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʢʘʜʘʩʪʨʘ ʠ ʣʘʥʜʰʘʬʪʥʳʝ ʤʠʢʨʦʟʦʥʠʨʦʚʘʥʠʝ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ 

ʜʠʩʩʝʨʪʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʘʥʥʳʤʠ ʙʦʥʠʪʠʨʦʚʢʠ ʧʦʯʚʳ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʟʝʤʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ, ʛʝʦʜʝʟʠʠ, ʢʘʨʪʦʛʨʘʬʠʠ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʢʘʜʘʩʪʨʫ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʠ ʠʭ ʢʘʨʪʘʤʠ, ʠʟʫʯʝʥʠʝʤ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʮʝʩʩʦʚ ʜʘʥʥʳʭ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ, ʛʝʦʜʝʟʠʠ, ʢʘʨʪʦʛʨʘʬʠʠ ʠ 

ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʘ, ʧʨʘʢʪʠʯʝʩʢʠʤ ʩʦʦʪʚʝʪʩʪʚʠʝʤ, ʧʨʠ ʦʮʝʥʢʠ 

ʣʘʥʜʰʘʬʪʘ ʠ ʤʠʢʨʦʟʦʥʠʨʦʚʘʥʠʷ, ʢʦʩʤʠʯʝʩʢʠʭ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʝʪʦʜʠʢʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʧʦʥʷʪʠʷʤ ʠ 

ʚʳʚʦʜʘʤ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʥʝʜʨʝʥʠʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ, 

ʚʳʚʦʜʦʚ, ʨʝʢʦʤʝʥʜʘʮʠʡ ʚ ʧʨʘʢʪʠʢʫ, ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʤʧʝʪʝʥʪʥʳʤʠ ʦʨʛʘʥʘʤʠ. 

ʅʘʫʯʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʅʘʫʯʥʦʝ ʟʥʘʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝʤ 

ʤʝʭʘʥʠʟʤʦʚ ʚʟʘʠʤʦʩʚʷʟʴʠ ʠ ʚʟʘʠʤʦʚʣʝʥʠʝ ʛʦʨʥʳʭ, ʧʨʝʜʛʦʨʥʦ-ʨʘʚʥʠʥ ʠ 

ʣʘʥʜʰʘʬʪʦʚ ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ ʘ ʪʘʢʞʝ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʦʮʝʥʢʠ 

ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʤʠʢʨʦʟʦʥʠʨʦʚʘʥʠʷ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʚʣʠʷʥʠʷ ʨʝʣʴʝʬʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʦʮʝʥʢʝ ʢʦʤʧʣʝʢʩʦʚ ʧʨʝʜʛʦʨʥʳʭ ʨʘʚʥʠʥ ʠ ʣʘʥʜʰʘʬʪʦʚ ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ 

ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʧʨʦʚʝʜʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʟʜʘʥʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʢʘʨʪ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʚ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʣʘʥʜʰʘʬʪʦʚ, ʚ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠ.̫ ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʦʮʝʥʢʠ ʣʘʥʜʰʘʬʪʦʚ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʷʭ: 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʥʦʡ ʵʧʶʨʳ (ʦʩʦʙʳʡ ʚʠʜ 

ʛʨʘʬʠʢʘ) ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ ʣʘʥʜʰʘʬʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʠʙʦʣʝʝ 

ʦʧʪʠʤʘʣʴʥʳʭ ʜʠʘʧʘʟʦʥʦʚ ʩʧʝʢʪʨʘ ʤʥʦʛʦʟʦʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ 

(ʢʨʘʩʥʳʡ (R4) ʠ ʩʧʝʢʪʨʘ, ʙʣʠʟʢʠʡ ʢ ʠʥʬʨʘʢʨʘʩʥʦʤʫ (NIR5) ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʄʠʥʠʩʪʝʨʩʪʚʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʣʘʥʜʰʘʬʪʦʚ (ʩʧʨʘʚʢʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠʤ ʋʟʙʝʢʠʩʪʘʥ ʦʪ 5 ʠʶʥʷ 2020 ʛʦʜʘ ʟʘ 02/022-1-1621). ɺ 

ʨʝʟʫʣʴʪʘʪʝ, ʫʜʘʣʦʩʴ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʛʦʜʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ 

ʜʣʷ ʫʩʣʦʚʠʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ 

ʤʝʩʪʥʦʤ ʫʨʦʚʥʷʭ; 

ʦʮʝʥʢʠ ʥʘ ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʣʘʥʜʰʘʬʪʦʚ ʝʛʦ 

ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʩʦʟʜʘʥʳʝ ʢʘʨʪʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ ArcGIS ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠ ʦʮʝʥʢʝ ʟʝʤʝʣʴ ʚ 

ʄʠʥʠʩʪʝʨʩʪʚʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ (ʩʧʨʘʚʢʘ 
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ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 02/022-1-1621 ʦʪ 

5 ʠʶʥʷ 2020 ʛʦʜʘ). ɺ ʨʝʟʫʣʴʪʘʪʝ, ʵʪʦ ʧʦʟʚʦʣʠʣʦ ʫʣʫʯʰʠʪʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʠ ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ; 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʛʦʜʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ 

ʫʜʦʙʥʦʩʪʴ ʭʦʟʷʡʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʥʘ ʦʩʥʦʚʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʵʨʦʟʠʠ ʠ ʩʪʦʢʘ ʦʪ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʄʠʥʠʩʪʝʨʩʪʚʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʛʦʜʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ (ʩʧʨʘʚʢʘ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 02/022-1-1621 ʦʪ 

5 ʠʶʥʷ 2020 ʛʦʜʘ). ɺ ʨʝʟʫʣʴʪʘʪʝ, ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʳʤ ʦʮʝʥʢʠ ʧʨʠʛʦʜʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ; 

ʤʠʢʨʦʟʦʥʠʨʦʚʘʥʥʘʷ ʩʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʧʦʩʝʚʦʚ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʣʘʥʜʰʘʬʪʦʚ ʙʘʩʩʝʡʥʘ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʄʠʥʠʩʪʝʨʩʪʚʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʜʣʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʭʝʤʘ ʨʘʟʤʝʰʝʥʠʝ 

ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ (ʩʧʨʘʚʢʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ 02/022-1-1621 ʦʪ 5 ʠʶʥʷ 2020 ʛʦʜʘ). ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥ ʩʭʝʤʘ ʨʘʟʤʝʰʝʥʠʝ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ. 

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ 

ʠʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʙʩʫʞʜʝʥʳ ʥʘ 5-ʪʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ 10-ʪʠ 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ. 

ʇʫʙʣʠʢʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʠʟʜʘʥʦ 

26 ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ, ʠʟ ʥʠʭ, ʚ ʟʘʨʫʙʝʞʥʳʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ ï 3 ʩʪʘʪʴʠ, ʚ 

ʥʘʫʯʥʳʭ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ ʞʫʨʥʘʣʘʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ɺɸʂ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ ï 8 ʩʪʘʪʝʡ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʸʤ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 3-ʭ 

ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʨʠʣʦʞʝʥʠʷ. ʊʝʢʩʪ 

ʜʠʩʩʝʨʪʘʮʠʠ ʠʟʣʦʞʝʥ ʥʘ 120 ʩʪʨʘʥʠʮʘʭ. 

ʆʉʅʆɺʅʆɽ ʉʆɼɽʈɾɸʅʀɽ ɼʀʉʉɽʈʊɸʎʀʀ 

ɺʦ ʚʝʜʝʥʠʠ ʦʙʦʩʥʦʚʘʥʳ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ,ʩʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʠʟʣʦʞʝʥʳ ʮʝʣʴ, ʟʘʜʘʯʠ, 

ʦʙʲʝʢʪ, ʧʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ,ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʩʢʨʳʚʘʶʪʩʷ ʥʘʫʯʥʘʷ 

ʥʦʚʠʟʥʘ ʜʠʩʩʝʨʪʘʮʠʠ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʭ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ, ʦʪʤʝʯʘʝʪʩʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʚʥʝʜʨʝʥʠʠ ʠʭ ʚ ʧʨʘʢʪʠʢʫ, ʧʫʙʣʠʢʘʮʠʠ ʠ 

ʩʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ. 

ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʠ çʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʥʦʚʳ ʠʟʫʯʝʥʠʷ ʧʨʝʜʛʦʨʥʳʭ ʨʘʚʥʠʥ ʠ ʣʘʥʜʰʘʬʪʦʚ ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚè, 

ʨʘʩʢʨʳʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʧʨʝʜʛʦʨʥʳʭ ʨʘʚʥʠʥ ʠ ʣʘʥʜʰʘʬʪʦʚ ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ, 

ʘ ʪʘʢʞʝ, ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʭ ʠʟʫʯʝʥʠʷ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʣʘʥʜʰʘʬʪʦʚ ʚ ʭʦʟʷʡʩʪʚʝ. 
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ʂʨʫʧʥʳʝ ʤʝʞʛʦʨʥʳʝ ʢʦʪʣʦʚʠʥʳ ʠ ʧʨʝʜʛʦʨʥʳʝ ʟʦʥʳ ʦʢʨʫʞʝʥʳ ʘʨʠʜʥʳʝ 

ʠ ʧʦʣʫʘʨʠʜʥʳʤʠ ʧʨʝʜʛʦʨʥʳʤʠ ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ, ʘʣʣʶʚʠʘʣʴʥʦ-

ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ ʧʦʣʦʛʠʤʠ ʨʘʚʥʠʥʘʤʠ, ʚʦʟʥʠʢʱʠʝ, ʩʬʦʨʤʠʨʦʚʘʚʱʠʝʩʷ ʠ 

ʩʪʘʙʠʣʴʥʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ. ɺ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʨʘʚʥʠʥ 

ʧʨʝʜʛʦʨʠʡ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʪʘʢʞʝ ʩʳʛʨʘʣʦ ʩʣʠʷʥʠʝ ʚʨʝʤʝʥʥʳʭ 

ʧʨʦʪʦʯʥʳʭ ʚʦʜ, ʥʘʧʨʠʤʝʨ ʛʦʨʥʳʭ ʨʝʯʝʢ, ʧʨʦʪʦʢ ʠ ʨʝʢ, ʦʥʠ ʩʳʛʨʘʣʠ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʦʨʥʳʭ ʨʘʚʥʠʥ ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʦʛʦ ʚʳʥʦʩʘ ʧʨʦʜʫʢʪʦʚ 

ʵʨʦʟʠʠ ʩ ʛʦʨ, ʢʦʛʜʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʥʦʚʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ, 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʜʝʬʣʷʮʠʠ ʠ ʵʨʦʟʠʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʲʝʤ ʛʦʨʥʳʭ 

ʭʨʝʙʪʦʚ. 

ʇʨʝʜʛʦʨʥʳʝ ʧʨʦʣʶʚʠʘʣʴʥʳʝ, ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ 

ʋʟʙʝʢʠʩʪʘʥʘ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʩʣʦʞʥʳ ʠ ʧʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʩʦʩʪʦʷʪ ʠʟ 

ʜʚʫʭ ʨʘʟʥʳʭ ʨʝʣʴʝʬʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʨʝʟʢʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʉʢʣʦʥʳ ʧʝʨʚʦʛʦ ʨʝʣʴʝʬʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʦʩʪʦʷʪ ʠʟ ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʨʘʚʥʠʥ, 

ʢʦʪʦʨʳʝ ʧʦʩʪʝʧʝʥʥʦ ʧʦʥʠʞʘʶʪʩʷ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʧʨʝʜʛʦʨʠʡ ʠ 

ʘʜʳʨʦʚ ʢ ʨʘʚʥʠʥʘʤ ʠʣʠ ʜʦʣʠʥʘʤ. ʈʝʣʴʝʬʥʳʡ ʢʦʤʧʣʝʢʩ ʚʪʦʨʦʛʦ ʪʠʧʘ ʩʦʩʪʦʠʪ 

ʠʟ ʢʦʥʫʩʦʦʙʨʘʟʥʳʭ ʚʳʩʪʫʧʦʚ, ʛʜʝ ʨʝʢʠ ʠ ʨʫʯʴʠ ʧʝʨʝʩʝʢʘʶʪ ʛʦʨʳ ʠ ʭʦʣʤʳ, 

ʦʙʨʘʟʫʷ ʧʦʣʫʢʨʫʛʣʳʡ ʚʝʝʨʦʦʙʨʘʟʥʳʡ ʠ ʢʫʧʦʣʦʚʠʜʥʳʝ ʩʢʣʦʥ, ʢʦʪʦʨʳʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪ ʚʝʨʰʠʥʳ ʢ ʧʝʨʠʬʝʨʠʠ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʣʘʥʜʰʘʬʪʦʚ ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ ʚ 

ʙʘʩʩʝʡʥʝ ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʘ ʥʦʩʠʪ ʘʩʠʤʤʝʪʨʠʯʥʳʡ ʭʘʨʘʢʪʝʨ. ɹʦʣʴʰʘʷ 

ʯʘʩʪʴ, ʦʙʲʝʢʪʠʚʥʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʝʩʴ ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ 

ʶʞʥʦʡ ʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ. ʇʨʠʯʠʥʘ ʵʪʦʛʦ ʚ ʪʦʤ, ʯʪʦ ʢʘʞʜʘʷ ʛʦʨʥʘʷ ʨʝʯʢʘ 

(ʩʘʡ), ʪʘʢʠʝ ʢʘʢ, ɻʠʞʜʫʚʘʥʩʘʡ, ɻʫʩʩʘʡ, ʋʨʛʫʪʩʘʡ, ɸʤʘʥʢʫʪʘʥʩʘʡ, ʉʘʟʘʛʘʥʩʘʡ, 

ʊʝʨʩʘʢʩʘʡ, ɸʭʘʣʠʢʩʘʡ, ɸʢʩʘʡ, ɸʣʪʳʥʩʘʡ, ʄʘʡʜʘʥʩʘʡ, ʂʫʢʩʘʨʘʡʩʘʡ, 

ɸʢʪʝʧʘʩʘʡ, ʊʫʩʠʥʩʘʡ, ʢʦʪʦʨʳʝ ʥʘʯʠʥʘʶʪʩʷ ʩʨʝʜʥʝʚʳʩʦʪʥʳʭ ʛʦʨ 

ʦʢʨʫʞʘʶʱʫʶ ʩ ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ ʩʪʦʨʦʥʳ ʏʘʢʠʣʢʘʣʷʥ, ʂʘʨʘʪʝʧʘ, ʅʫʨʘʪʘ, 

ɸʢʪʘʫ, ʂʘʨʘʪʘʫ ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʩʚʦʠ ʢʦʥʫʩʳ ʚʳʥʦʩʦʚ. ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʙʘʩʩʝʡʥʘ, ʛʦʨʘʭ ɿʠʨʘʙʫʣʘʢ-ɿʠʷʚʫʜʜʠʥ, ʧʦʩʪʦʷʥʥʳʝ ʚʦʜʦʪʦʢʠ ʨʝʜʢʦ 

ʚʩʪʨʝʯʘʶʪʩʷ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʘʣʦʚʦʜʥʳʝ ʨʝʯʢʠ ʠʤʝʶʪ ʵʬʝʤʝʨʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʧʦʵʪʦʤʫ ʠʭ ʢʦʥʫʩʳ ʚʳʥʦʩʦʚ ʦʯʝʥʴ ʤʘʣʳ. ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʛʦ ʠ ʧʦʣʫʟʘʩʫʰʣʠʚʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ, ʢʘʢ ʦʪʜʝʣʴʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʝʣʴʝʬʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʠ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʩʪʘʙʠʣʴʥʦʝ 

ʨʘʟʚʠʪʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʩʚʷʟʘʥʦ ʩ ʧʦʪʦʢʘʤʠ ʨʝʢ ʠ ʨʫʯʴʸʚ, ʠʭ ʥʝʧʨʝʨʳʚʥʦʡ ʩʦʟʜʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ʄʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʩʝʭ ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ ʚ ʨʝʩʧʫʙʣʠʢʝ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚ ʙʘʩʩʝʡʥʝ ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʘ, ʩʦʩʪʦʷʪ ʠʟ ʛʨʘʚʠʷ ʨʘʟʥʳʭ 

ʨʘʟʤʝʨʦʚ, ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʢʘ ʠ ʛʣʠʥ, ʩʣʦʞʝʥʳ ʠ ʦʪʩʦʨʪʠʨʦʚʘʥʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ. 
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ʇʦʵʪʦʤʫ ʚʦ ʚʩʝʭ ʢʦʥʫʩʘʭ ʚʳʥʦʩʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʛʨʫʙʳʭ ʛʦʨʥʳʭ 

ʧʦʨʦʜ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʚʝʨʭʫ ʚʥʠʟ, ʚʜʦʣʴ ʠʭ ʩʢʣʦʥʦʚ ʠ, ʥʘʦʙʦʨʦʪ, ʫʚʝʣʠʯʝʥʠʝ 

ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʛʨʘʚʠʷ. 

ʅ.ɺ.ʈʘʛʦʚʩʢʘʷ (1956) ʟʘʥʠʤʘʷʩʴ ʠʟʫʯʝʥʠʝʤ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʨʦʰʘʝʤʳʭ 

ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ, ʢʦʪʦʨʳʝ ʠʟʜʘʚʥʘ ʨʘʟʚʠʚʘʣʠʩʴ ʚ ʧʨʝʜʛʦʨʴʷʭ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ 

ʋʟʙʝʢʠʩʪʘʥʘ, ʠʟʫʯʘʣʘ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ʵʪʦʡ ʟʦʥʝ ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ 

ʠʭ ʨʝʣʴʝʬʥʫʶ ʩʪʨʫʢʪʫʨʘ, ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʤʠʢʨʦʟʦʥʘʣʴʥʫʶ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ. ɸʚʪʦʨ ʜʝʣʠʪ ʢʦʥʫʩʳ ʚʳʥʦʩʦʚ ʥʘ ʪʨʠ ʟʦʥʳ: 1) ʚʝʨʭʥʷʷ ʟʦʥʘ 

ʠʟ ʛʨʘʚʠʡʥʦʡ ʧʦʨʦʜʳ; 2) ʮʝʥʪʨʘʣʴʥʘʷ ʟʦʥʘ ʩ ʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʦʡ; 3) 

ʛʣʠʥʠʩʪʘʷ ʥʠʞʥʷʷ ʟʦʥʘ. 

ʆʙʨʘʟʦʚʘʥʠʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ, ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʦʙʠʣʠʝ 

ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩʦ ʩʪʝʧʝʥʴʶ ʨʘʩʯʣʝʥʝʥʦʩʪʴʶ ʛʦʨʥʳʭ 

ʩʢʣʦʥʦʚ ʠ ʧʣʦʪʥʦʩʪʴʶ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ. ʏʝʤ ʙʦʣʴʰʝ ʧʦʪʦʢ ʨʫʯʴʝʚ ʠ 

ʨʝʢ, ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʛʦʨ, ʪʝʤ ʙʦʣʴʰʝ ʯʠʩʣʦ ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ ʠ ʩʫʭʠʭ ʜʝʣʴʪ, ʠ 

ʥʘʦʙʦʨʦʪ, ʯʝʤ ʤʝʥʴʰʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʢ ʠ ʨʫʯʴʝʚ, ʪʝʤ ʤʝʥʴʰʝ ʯʠʩʣʦ ʢʦʥʫʩʦʚ 

ʚʳʥʦʩʦʚ ʠ ʩʫʭʠʭ ʜʝʣʴʪ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʣʶʙʦʡ ʩʘʡ ʠʣʠ ʨʝʢʘ, ʩʪʝʢʘʶʱʘʷ ʩ 

ʛʦʨʳ, ʨʘʟʚʝʪʚʣʷʝʪʩʷ ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʧʨʝʜʛʦʨʠʡ, ʬʦʨʨʤʠʨʫʶʪ ʩʚʦʡ 

ʩʦʙʩʪʚʝʥʥʳʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʢʦʥʫʩ ʚʳʥʦʩʘ ʠ ʩʫʭʫʶ ʜʝʣʴʪʫ, ʠ ʩʪʘʙʠʣʴʥʦ ʝʛʦ 

ʨʘʟʚʠʚʘʶʪ. 

ʂʦʥʫʩʳ ʚʳʥʦʩʦʚ ʚ ʤʝʞʛʦʨʥʳʭ ʢʦʪʣʦʚʳʥʘʭ ʠ ʥʘ ʧʦʣʦʛʠʭ ʧʨʝʜʛʦʨʳʭ 

ʨʘʚʥʠʥʘʭ ʋʟʙʝʢʠʩʪʘʥʘ ʚʩʝ ʝʱʝ ʧʝʨʝʞʠʚʘʶʪ ʧʨʦʮʝʩʩ ʧʦʜʲʸʤʘ ʠ ʨʘʩʰʠʨʝʥʠʷ. 

ʇʦʜʲʝʤ ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ ʠ ʩʫʭʠʭ ʜʝʣʴʪ, ʘ ʪʘʢʞʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʠʭ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʥʘʰʣʠ ʩʚʦʝ ʷʨʢʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʚʝʨʭʥʝʡ ʠ 

ʩʨʝʜʥʝʡ ʯʘʩʪʷʭ. ɸʢʪʠʚʥʳʤʠ ʪʝʤʧʘʤʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʫʛʣʫʙʣʝʥʠʝ 

ʨʫʩʣʘ ʨʝʢ ʠ ʩʘʝʚ ʚ ʢʦʥʫʩʘʭ ʚʳʥʦʩʦʚ ʠ ʩʫʭʠʭ ʜʝʣʴʪʘʭ, ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʪʝʢʘʶʪ ʠ 

ʜʝʥʫʜʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ, ʥʠʞʥʠʝ ʛʨʘʥʠʮʳ ʚʳʥʦʩʦʚ ʠ 

ʜʝʣʴʪ ʨʘʩʰʠʨʷʶʪʩʷ, ʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʳʥʦʩʦʚ ʠ ʜʝʣʴʪ. ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʤʠʛʨʘʮʠʠ 

ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ ʠ ʩʫʭʠʭ ʜʝʣʴʪ. ʇʦʵʪʦʤʫ ɺ.ʅ.ɺʝʙʝʨ (1929) ʥʘʟʚʘʣ 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʧʨʠʨʦʜʝ ʪʘʢʠʝ ʧʨʦʮʝʩʩʳ ï çʤʠʛʨʘʮʠʷ ʩʫʭʠʭ ʜʝʣʴʪè. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʚ ʧʨʠʨʦʜʝ ʢʦʥʫʩʳ ʚʳʥʦʩʦʚ ʠ ʩʫʭʠʝ ʜʝʣʴʪʳ ʤʝʞʛʦʨʥʳʭ 

ʚʧʘʜʠʥ ʠ ʧʨʝʜʛʦʨʥʳʭ ʨʘʚʥʠʥ, ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʦʙʨʘʟʫʶʪ ʣʘʥʜʰʘʬʪʥʳʝ 

ʢʦʤʧʣʝʢʩʳ, ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʪʘʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʢʘʢ ʩʚʦʝʡ ʦʧʨʝʜʝʣʸʥʥʦʡ 

ʠʩʪʦʨʠʝʡ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʥʝʰʥʠʤ ʚʠʜʦʤ, ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ, 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ. ʂʦʥʫʩʳ ʚʳʥʦʩʦʚ ʠ 

ʦʙʨʘʟʦʚʘʥʥʳʝ ʥʘ ʠʭ ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʥʦʚʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʝ ʦʙʣʘʜʘʶʪ ʵʚʦʣʶʮʠʦʥʥʳʤ 

ʨʘʟʚʠʪʠʝʤ ʠ ʜʠʥʘʤʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʝʤ. ʃʘʥʜʰʘʬʪʳ ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ, 

ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʝʜʛʦʨʥʳʭ ʧʨʦʣʶʚʠʘʣʴʥʦ-

ʘʣʣʶʚʠʘʣʴʥʳʭ ʨʘʚʥʠʥʘʭ ʠ ʤʝʞʛʦʨʥʳʭ ʚʧʘʜʠʥʘʭ ʋʟʙʝʢʠʩʪʘʥʘ, ʟʘʥʠʤʘʶʱʠʝ 

ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʠ ʩ ʜʨʝʚʥʦ ʦʩʚʦʝʥʥʳʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ, ʷʚʣʷʶʱʠʝʩʷ ʦʩʥʦʚʥʳʤʠ ʢʫʣʴʪʫʨʥʳʤʠ 
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ʮʝʥʪʨʘʤʠ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʜʦ ʩʠʭ ʧʦʨ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʤʝʥʝʝ ʠʟʫʯʝʥʥʳʭ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʇʦʵʪʦʤʫ ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʣʘʥʜʰʘʬʪʦʚ 

ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ, ʩʦʟʜʘʥʠʝ ʠʭ ʣʘʥʜʰʘʬʪʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʠʭ, ʣʘʥʜʰʘʬʪʥʦ-

ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʣʘʥʜʰʘʬʪʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʢʘʨʪ, ʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʦʮʝʥʢʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʚʥʝʜʨʝʥʠʝ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʞʠʟʥʴ, ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʥʘʫʯʥʦʝ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

ʂʦʥʫʩʳ ʚʳʥʦʩʦʚ ʠ ʩʫʭʠʝ ʜʝʣʴʪʳ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʋʟʙʝʢʠʩʪʘʥʝ ʚʧʝʨʚʳʝ 

ʙʳʣʠ ʠʟʫʯʝʥʳ ɺ.ʅ.ɺʝʙʝʨʦʤ (1929), ʅ.ʀ.ʅʠʢʦʣʘʝʚʳʤ (1946, 1948), 

ʅ.ɺ.ʈʦʛʦʚʩʢʦʡ (1956), ɼ.ʇ.ʈʝʟʚʦʡ (1957), ʇ.ʇ.ʂʦʩʪʝʥʢʦ (1962, 1970) ʠ ʜʨ. 

ʀʟʫʯʠʚ ʠʭ ʩ ʛʝʦʣʦʛʠʯʝʩʢʦʡ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʝʢ 

ʟʨʝʥʠʷ, ʦʥʠ ʨʘʟʜʝʣʠʣʠ ʠʭ ʥʘ ʚʝʨʭʥʶʶ, ʩʨʝʜʥʶʶ ʠ ʥʠʞʥʶʶ ʯʘʩʪʠ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ. 

ʆʜʥʘʢʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʘʚʪʦʨʳ ʥʝ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʷ ʥʘ ʢʦʥʫʩʳ 

ʚʳʥʦʩʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʝ ʠ ʥʝ ʧʨʦʚʦʜʠʣʠ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʠʟʫʯʝʥʠʠ ʣʘʥʜʰʘʬʪʦʚ ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʚ 

ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʚ ʋʟʙʝʢʠʩʪʘʥʝ, ʠʟʜʘʥʠʠ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ, ʧʦʩʚʷʱʸʥʥʳʭ 

ʜʘʥʥʦʡ ʪʝʤʳ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʪʘʢʠʭ ʫʯʸʥʳʭ, ʢʘʢ, ɸ.ɸ.ɸʙʜʫʣʢʘʩʠʤʦʚ (1966, 

1983, 2009, 2015), ʂ.ʄ.ɹʦʡʤʠʨʟʘʝʚ (1995, 2004, 2007), ɸ.ɸ.ɸʙʜʫʣʢʘʩʠʤʦʚ, 

ʆ.ʄ.ʂʫʟʠʙʘʝʚʘ (2004, 2005, 2006, 2009), ʉ.ɹ.ɸʙʙʘʩʦʚ (2013, 2015), 

ʖ.ʉʫʣʪʘʥʦʚ (1974), ʂ.ʉ.ʗʨʘʰʝʚ (2005, 2006, 2008, 2009) ɸ.ʂ.ʋʨʘʟʙʘʝʚ 

(1998), ʄ.ʐ.ʀʰʘʥʢʫʣʦʚ (1979, 1982, 1986) ʠ ʜʨʫʛʠʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ 

ʋʟʙʝʢʠʩʪʘʥʝ ʠ ʉʨʝʜʥʝʡ ɸʟʠʠ ʛʝʦʩʠʩʪʝʤ ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ, ʥʘʫʯʥʦʛʦ 

ʦʙʦʩʥʦʚʘʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʤʠʢʨʦʟʦʥʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʣʘʥʜʰʘʬʪʦʚ ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ, ʧʦʷʚʠʣʠʩʴ ʪʘʢʠʝ ʥʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʘʢ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ, ʣʘʥʜʰʘʬʪʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, 

ʣʘʥʜʰʘʬʪʥʳʡ ʜʠʟʘʡʥ, ʣʘʥʜʰʘʬʪʥʳʡ ʢʘʜʘʩʪʨ, ʣʘʥʜʰʘʬʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ. 

ʉʝʛʦʜʥʷ ʚʳʧʦʣʥʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʪʘʢʠʭ ʢʘʢ, ʠʥʪʝʥʩʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʦʚ ʧʨʝʜʛʦʨʥʳʭ ʨʘʚʥʠʥ ʠ ʣʘʥʜʰʘʬʪʦʚ ʢʦʥʫʩʦʚ 

ʚʳʥʦʩʦʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʧʨʝʜʩʪʘʸʪ ʧʝʨʝʜ ʥʘʰʝʡ ʥʘʫʢʦʡ ʚ ʢʘʯʝʩʪʚʝ 

ʥʘʩʫʱʥʦʡ ʧʨʦʙʣʝʤʳ, ʪʨʝʙʫʶʱʝʛʦ ʩʚʦʝʛʦ ʨʝʰʝʥʠʷ. 

ʇʦʪʦʤʫ ʯʪʦ, ʚ ʨʝʰʝʥʠʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʠ ʪʝʨʨʠʪʦʨʠʡ, ʛʝʦʛʨʘʬʠʷ 

ʠʛʨʘʝʪ ʦʩʦʙʫʶ ʨʦʣʴ ʠ ʵʪʘ ʥʘʫʢʘ ʧʦʣʥʦʩʪʴʶ ʦʭʚʘʪʳʚʘʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ 

ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʛʝʦʩʠʩʪʝʤʘʤʠ. ɻʨʫʧʧʘ ʘʚʪʦʨʦʚ ʫʪʚʝʨʞʜʘʶʪ, 

ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʛʦʨʥʳʭ ʨʘʚʥʠʥ ʠ ʣʘʥʰʘʬʪʦʚ ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʘ ʪʘʢʞʝ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʧʦʜʭʦʜʝ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʥʘʜʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʮʝʧʮʠʶ ʦʧʪʠʤʠʟʘʮʠʠ 

ʣʘʥʜʰʘʬʪʦʚ (ʀʩʘʯʝʥʢʦ, 1980; ʄʘʢʫʥʠʥʘ, ʈʷʟʘʥʦʚ, 1988; ʏʠʙʠʣʝʚ, 1992; 

ʇʝʪʨʦʚ, 1994). 
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ʉʫʪʴ ʝʸ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʟʥʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʣʶʙʳʭ ʫʩʣʦʚʠʷʭ, ʠʭ 

ʚʝʜʫʱʝʡ ʨʦʣʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʂʦʥʮʝʧʮʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʘ ʩʚʷʟʘʥʘ ʩ ʢʦʥʮʝʧʮʠʝʡ ʦʧʪʠʤʠʟʘʮʠʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʢʦʪʦʨʘʷ ʧʨʠʟʥʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʨʘʟʚʠʪʠʠ ʣʘʥʜʰʘʬʪʘ ʠ ʫʜʝʣʷʝʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ 

ʚʘʞʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʣʘʥʜʰʘʬʪʘ. çʇʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴè ʧʨʠʟʥʘʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʧʨʠʥʮʠʧʦʤ ʦʧʪʠʤʠʟʘʮʠʠ, ʢʦʪʦʨʳʡ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ 

ʩʧʦʩʦʙʦʤ çʘʜʘʧʪʘʮʠʠè ʩʫʱʝʩʪʚʫʶʱʝʡ ʣʘʥʜʰʘʬʪʥʦʡ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʷ 

ʧʨʝʜʛʦʨʴʷ ʠ ʣʘʥʜʰʘʬʪʳ ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ. 

ʈʘʙʦʪʳ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʨʝʜʛʦʨʥʳʭ ʨʘʚʥʠʥ ʠ ʣʘʥʜʰʘʬʪʦʚ ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 

ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʪʘʢʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʢʘʢ, ʖ.ɸ.ʀʟʨʘʵʣʴ (1984); 

ʆ.ʄ.ʊʝʨʠ (1988); ɺ.ʉ.ʇʨʝʦʙʨʘʞʝʥʩʢʠʡ, ʊ.ɼ.ɸʣʝʢʩʘʥʜʨʦʚʘ, ʊ.ʇ.ʂʫʧʨʠʷʥʦʚʘ 

(1988); ʀ.ʖ.ɼʦʣʛʫʰʠʥ (1990); ɻ.ʂʨʫʛʣʦʚʘ (1990), ʖ.ɼʫʤʘʥʩʢʠʡ, ʂ.ʇʝʨʠ 

(2000); ʄ.ɸʨʰʘʜʦʤ, ʂ.ʄʘʨʪʠʥʳʤ (2002) ʠ ʜʨ. ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ 

ʵʪʦʡ ʨʘʙʦʪʳ ʙʳʣʠ - ʧʦʩʝʚ, ʫʜʦʙʨʝʥʠʝ ʠ ʭʠʤʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʨʘʩʪʝʥʠʡ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʨ. 

ɺʘʞʥʦʩʪʴ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʧʨʘʚʣʝʥʠʶ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ 

ʥʝʣʴʟʷ ʠʛʥʦʨʠʨʦʚʘʪʴ. ʂʘʢ ʩʧʨʘʚʝʜʣʠʚʦ ʫʢʘʟʳʚʘʝʪ ɸ.ɻ. ʀʩʘʯʝʥʢʦ (1980) 

çʣʘʥʜʰʘʬʪʥʦ-ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʪʠʧʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ ʚ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʢʘʪʝʛʦʨʠʶ ʣʘʥʜʰʘʬʪʘè. 

ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʠ, çʆʙʨʘʟʦʚʘʥʠʝ ʧʨʝʜʛʦʨʥʳʭ ʨʘʚʥʠʥ ʠ 

ʣʘʥʜʰʘʬʪʦʚ ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ, ʘ ʪʘʢʞʝ, ʠʭ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟè, 

ʨʘʩʩʤʦʪʨʝʥʘ ʨʦʣʴ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʣʘʥʜʰʘʬʪʘ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ, ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. ʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʥʘ 

ʤʝʣɹ ʢrʭ ʠ ʢʨʫʧʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʙʨʘʟʦʚʘʣʠʩʴ ʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʢʦʥʫʩʳ 

ʚʳʥʦʩʦʚ, ʚ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦ ʟʘʩʫʰʣʠʚʦʛʦ ʢʣʠʤʘʪʘ, ʙʳʣʠ ʦʯʝʥʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ, 

ʵʪʦ ʦʯʝʥʴ ʤʦʣʦʜʳʝ ʛʝʦʩʠʩʪʝʤʳ, ʧʦʜʥʠʤʘʶʱʠʝʩʷ ʦʪ ʥʠʞʥʝʡ ʯʘʩʪʠ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢ ʚʝʨʭʥʝʡ ʯʘʩʪʠ. 

ʂʦʥʫʩʳ ʚʳʥʦʩʦʚ ʦʯʝʥʴ ʫʜʦʙʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʠ ʦʥʠ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ. 

ʂʦʥʫʩʳ ʚʳʥʦʩʦʚ ʙʦʛʘʪʳ ʪʝʧʣʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʠ 

ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ, ʭʦʨʦʰʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʤ ʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ, ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʯʝʥʴ ʫʜʦʙʥʦ ʠ ʦʪʚʝʯʘʶʪ ʚʩʝʤ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʇʦʵʪʦʤʫ ʦʥʠ ʜʨʝʚʥʝ ʦʩʚʦʝʥʳ, ʙʣʘʛʦʜʘʨʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ. ʂʦʥʫʩʳ ʚʳʥʦʩʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʙʘʩʩʝʡʥʝ ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʘ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥʠ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳ ʚ ʛʦʨʘʭ ʏʘʢʠʣʢʘʣʷʥ, ʂʘʨʘʪʝʧʝ, ɸʢʪʘʫ ʠ 

ʂʘʨʘʪʘʫ. 

ɻʦʨʥʳʝ ʨʘʚʥʠʥʳ ʠ ʢʦʥʫʩʳ ʚʳʥʦʩʦʚ ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʩ ʛʦʨʘʤʠ, 

ʧʦʩʢʦʣʴʢʫ ʧʨʝʜʛʦʨʥʳʝ ʨʘʚʥʠʥʳ ʠ ʢʦʥʫʩʳ ʚʳʥʦʩʦʚ ʦʙʨʘʟʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʚʳʩʦʪʳ ʛʦʨʳ, ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ, ʵʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʦʚ, ʪʠʧʦʚ 
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ʨʝʣʴʝʬʘ ʠ ʫʢʣʦʥʘ ʩʢʣʦʥʦʚ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʵʨʦʟʠʦʥʥʳʭ, ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʩʪʝʧʝʥʠ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʠʨʦʜʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ ʙʘʩʩʝʡʥʘ 

ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʘ ʠʟʤʝʥʠʣʠʩʴ ʚ ʩʦʪʥʠ ʨʘʟ ʩʠʣʴʥʝʝ, ʯʝʤ ʟʘ ʚʩʝ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ. ʅʘ ʚʩʝʭ ʦʨʦʰʘʝʤʳʭ ʫʯʘʩʪʢʘʭ 

ʙʘʩʩʝʡʥʘ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʦʘʟʠʩʥʳʝ ʣʘʥʜʰʘʬʪʳ. ʆʩʥʦʚʥʳʝ 

ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʝ ʪʠʧʳ ʨʝʣʴʝʬʘ ʩʦʩʪʦʷʪ ʠʟ ʨʘʚʥʠʥ, ʧʣʦʩʢʠʭ ʧʣʘʪʦ, 

ʙʦʣʴʰʠʭ ʭʦʣʤʦʚ, ʥʠʟʤʝʥʥʦʩʪʝʡ, ʧʦʡʤʳ ʨʝʢ ʠ ʥʘʜ ʧʦʡʤʝʥʥʳʝ ʪʝʨʨʘʩ,r 

ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʠ ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ, ʧʨʝʜʛʦʨʥʳʭ ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʨʘʚʥʠʥ. 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, 

ʦʯʝʥʴ ʫʜʦʙʥʳ ʧʦʡʤʳ ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʥʘʜ ʧʦʡʤʘʤʠ 

ʪʝʨʨʘʩʳ, ʧʨʝʜʛʦʨʥʳʝ ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ, ʢʦʥʫʩʳ ʚʳʥʦʩʦʚ. 

ʕʣʝʤʝʥʪʳ, ʠʟ ʢʦʪʦʨʳʭ ʩʢʣʘʜʳʚʘʶʪʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʠ 

ʧʨʦʮʝʩʩʳ ʙʘʩʩʝʡʥʘ ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʘ, ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʠ ʨʘʟʚʠʪʠʠ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʘʢʢʫʤʫʣʷʮʠʠ 

ʵʨʦʟʠʦʥʥʳʭ ʦʪʣʦʞʝʥʠʠ ʚ ʛʦʨʘʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʨʘʚʥʠʥʘʭ. ɺ ʦʙʨʘʟʦʚʘʥʠʠ 

ʣʘʥʜʰʘʬʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʨʝʣʴʝʬ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʝʛʦ 

ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʘʟʠʩʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʚʦʟʨʘʩʪʘʝʪ (ʩʤ. 1-ʪʘʙʣʠʮʫ). 
 

ʊʘʙʣʠʮʘ-1  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʣʴʝʬʥʳʭ ʪʠʧʦʚ ʙʘʩʩʝʡʥʘ ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʘ 
ʊʠʧʦʚ  

ʨʝʣɹʝʬʘ 

ʌʦʨʤʳ ʨʝʣʴʝʬʘ 

ʉʢʣʦʥʳ ʩʘʝʚ ʅʠʟʦʚʴʝ ʩʘʝʚ ɺʳʩʦʢʠʝ ʧʣʦʩʢʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʇʨʝʜʛʦʨʥʳʝ  

ʧʨʦʣʶʚʠʘʣʴʥ

ʳʝ ʨʘʚʥʠʥʳ 

ʇʘʩʪʙʠʱʘ, ʩʘʜʦʚʦʜʩʪʚʦ, 

ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ 

ʆʨʦʰʘʝʤʦʝ ʟʝʤʣʝʜʝʣʠʝ, 

ʩʘʜʦʚʦʜʩʪʚʦ  

ɹʦʛʘʨʥʳʝ ʟʝʤʣʝʜʝʣʠʝ, 

ʧʘʩʪʙʠʱʘ 

ɺʝʨʭʦʚʴʝ ʇʘʩʪʙʠʱʘ, ʩʘʜʦʚʦʜʩʪʚʦ  ɹʦʛʘʨʥʳʝ ʟʝʤʣʝʜʝʣʠʝ, 

ʩʘʜʦʚʦʜʩʪʚʦ  

ʇʘʩʪʙʠʱʘ, ʙʦʛʘʨʥʳʝ 

ʟʝʤʣʝʜʝʣʠʝ 

ʉʨʝʜʥʷʷ ʯʘʩʪʴ ɹʦʛʘʨʥʳʝ ʟʝʤʣʝʜʝʣʠʝ, 

ʠʥʪʝʥʩʠʚʥʦʝ 

ʩʘʜʦʚʦʜʩʪʚʦ 

ɹʦʛʘʨʥʳʝ ʟʝʤʣʝʜʝʣʠʝ, 

ʩʘʜʦʚʦʜʩʪʚʦ, 

ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ 

ʀʥʪʝʥʩʠʚʥʦʝ 

ʩʘʜʦʚʦʜʩʪʚʦ, 

ʩʘʜʦʚʦʜʩʪʚʦ, ʙʦʛʘʨʥʳʝ 

ʟʝʤʣʝʜʝʣʠʝ 

ʅʠʟʦʚʴʝ ɹʦʛʘʨʥʳʝ ʟʝʤʣʝʜʝʣʠʝ, 

ʦʨʦʰʘʝʤʦʝ ʟʝʤʣʝʜʝʣʠʝ 

ɹʦʛʘʨʥʳʝ ʟʝʤʣʝʜʝʣʠʝ, 

ʩʘʜʦʚʦʜʩʪʚʦ, 

ʠʥʪʝʥʩʠʚʥʦʝ 

ʩʘʜʦʚʦʜʩʪʚʦ 

ɹʦʛʘʨʥʳʝ ʟʝʤʣʝʜʝʣʠʝ, 

ʦʨʦʰʘʝʤʦʝ ʟʝʤʣʝʜʝʣʠʝ 

ʈʝʯʥʳʝ 

ʪʝʨʨʘʩʳ 

ʆʨʦʰʘʝʤʦʝ ʟʝʤʣʝʜʝʣʠʝ, 

ʩʘʜʦʚʦʜʩʪʚʦ 

ʆʨʦʰʘʝʤʦʝ ʟʝʤʣʝʜʝʣʠʝ ʆʨʦʰʘʝʤʦʝ ʟʝʤʣʝʜʝʣʠʝ 

 

ɺ ʙʘʩʩʝʡʥʝ ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʘ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʫʚʝʣʠʯʝʥʠʷ ʛʠʧʩʦʛʨʘʬʠʯʝʩʢʦʡ ʚʳʩʦʪʳ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ. ʅʘʧʨʠʤʝʨ, ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 180-200 ʤʤ ʜʦ 500 ʤʤ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ 

ʜʦ 800-880 ʤʤ. ʉʨʝʜʥʠʡ ɿʘʨʘʬʰʘʥ ʧʝʨʝʩʝʢʘʝʪ ʨʝʢʘ ɿʘʨʘʬʰʘʥ, ʙʦʛʘʪʘʷ 

ʧʨʘʚʳʤʠ ʧʨʠʪʦʢʘʤʠ. ʇʦʩʪʦʷʥʥʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʚʦʜʥʳʝ ʧʦʪʦʢʠ ʦʙʨʘʟʫʶʪ 
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ʦʚʨʘʛʠ, ʨʝʯʥʳʝ ʜʦʣʠʥʳ, ʢʦʥʫʩʳ ʚʳʥʦʩʦʚ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʠʢʨʦʟʦʥ. 

ɺ ʧʨʝʜʛʦʨʴʷʭ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ ʙʝʨʝʛʦʚ ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʘ, ʦʯʝʥʴ 

ʭʦʨʦʰʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʜʳʨʳ ʠ ʨʘʚʥʠʥʥʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʢʦʤʧʣʝʢʩʳ. ɺ 

ʜʠʩʩʝʨʪʘʮʠʠ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʜʳʨʳ, ʧʨʝʜʛʦʨʥʳʝ ʨʘʚʥʠʥʳ ʠ ʣʘʥʜʰʘʬʪʦʚ 

ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ, ʢʘʢ ʯʘʩʪʴ ʙʘʩʩʝʡʥʘ, ʠ ʜʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ ʦʧʠʩʘʥʠʝ 

ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ɺ 

ʥʝʤ ʣʘʥʜʰʘʬʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʦʧʠʩʘʥʳ ʩ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ, ʚʳʜʝʣʝʥʳ ʠʭ ʭʘʨʘʢʪʝʨʥʳʝ ʫʨʦʯʠʱʘ. ʅʘʧʨʠʤʝʨ, ʭʘʨʘʢʪʝʨʥʳʝ 

ʫʨʦʯʠʱ r ʣʘʥʜʰʘʬʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʦʣʶʚʠʘʣʴʥʦʡ ʨʘʚʥʠʥʳ ʘʜʳʨʘ ʫ 

ʧʦʜʥʦʞʠʷ ʛʦʨ ʏʘʢʠʣʢʘʣʥ̫ ʠ ʂʘʨʘʪʝʧʘ ʷʚʣʷʶʪʩʷ: 1) ʩʣʦʞʥʳʝ ʫʨʦʯʠʱʠ ʥʘ 

ʯʘʩʪʠʯʥʦ ʚʦʣʥʠʩʪʳʭ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ; 2) ʧʨʦʩʪʳʝ ʫʨʦʯʠʱʠ ʚ ʧʣʦʩʢʠʭ 

ʰʠʨʦʢʠʭ ʥʠʟʠʥʘʭ; 3) ʧʨʦʩʪʳʝ ʫʨʦʯʠʱʠ ʥʘ ʧʣʦʩʢʠʭ ʚʝʨʭʘʭ ʘʜʳʨʦʚ; 4) ʧʨʦʩʪʳʝ 

ʫʨʦʯʠʱʠ ʚʦʢʨʫʛ ʢʨʫʧʥʳʭ ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ; 5) ʧʨʦʩʪʳʝ ʫʨʦʯʠʱʠ, 

ʧʦʢʨʳʚʘʶʱʠʝ ʦʚʨʘʛʠ ʠ ʩʠʩʪʝʤʳ ʦʚʨʘʛʦʚ. 

ʂʦʤʧʣʝʢʩʳ ʣʘʥʜʰʘʬʪʦʚ ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ ʚ ʥʘʰʝʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʫʥʠʢʘʣʴʥʫʶ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʢʦʪʦʨʘʷ ʧʦʩʪʦʷʥʥʦ ʪʝʩʥʦ ʧʝʨʝʧʣʝʪʘʝʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʥʦ ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʣʘʥʜʰʘʬʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ. 

ʆʥʠ ʪʘʢʞʝ ʩʦʩʪʦʷʪ ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʫʧʧʳ ʫʨʦʯʠʱ. ɺ ʮʝʣʦʤ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʪʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʣʝʢʩʦʚ ʧʨʝʜʛʦʨʥʳʭ ʨʘʚʥʠʥ ʠ ʣʘʥʜʰʘʬʪʦʚ 

ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʧʨʠʛʦʜʥʳ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʠʭ 

ʧʦʪʝʥʮʠʘʣ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ. 

ʄʳ ʧʦʜʯʝʨʢʠʚʘʝʤ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʩʫʱʝʩʪʚʫʝʪ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʧʦʣʠʚʘ ʚ ʧʨʝʜʛʦʨʥʳʭ ʨʘʚʥʠʥʘʭ ʠ ʣʘʥʜʰʘʬʪʘʭ ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʦʨʦʰʝʥʠʷ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʙʦʣʴʰʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʦʙʣʘʜʘʝʪ ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ. 

ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʠ çʆʮʝʥʢʘ ʠ ʤʠʢʨʦʟʦʥʠʨʦʚʘʥʠʝ 

ʣʘʥʜʰʘʬʪʦʚ ʚ ʮʝʣʷʭ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘè ʧʦʤʠʤʦ ʚʦʧʨʦʩʦʚ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʬʘʢʪʦʨʘ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʚʦʧʨʦʩ ʥʝʜʦʩʪʘʪʢʘ ʚʣʘʛʠ ʚ ʟʘʩʫʰʣʠʚʦʤ ʢʣʠʤʘʪʝ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʣʠʷʝʪ ʥʘ 

ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ɸ ʵʪʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʙʠʦʤʘʩʩʫ. 

ʉʘʤʦʝ ʚʘʞʥʦʝ, ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʳ, ʩʚʷʟʘʥʦ ʩ ʦʙʱʠʤ 

ʚʣʠʷʥʠʝʤ ʣʘʥʜʰʘʬʪʘ. ʇʨʠʯʠʥʘ ʚ ʪʦʤ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʩʦʭʨʘʥʠʪʴ ʧʨʠʨʦʜʥʳʝ 

ʣʘʥʜʰʘʬʪʳ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʟʘʚʠʩʷʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʨʝʣʴʝʬʘ. 

ʆʜʥʘʢʦ ʪʘʢʠʝ ʣʘʥʜʰʘʬʪʳ ʧʦʷʚʣʷʶʪʩʷ, ʢʦʛʜʘ ʫʢʣʦʥ ʨʝʣʴʝʬʘ ʧʨʝʚʳʰʘʝʪ 15-

20
0
. ʇʨʠ ʣʘʥʜʰʘʬʪʘʭ ʩ ʥʠʟʢʠʤ ʫʢʣʦʥʦʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʦʪʨʘʩʣʷʭ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 10% ʪʝʨʨʠʪʦʨʠʠ ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ ʟʘʥʠʤʘʝʪ ʢʦʥʫʩ rʚʳʥʦʩʘ, 29% ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʘʚʣʷʶʪ ʧʨʝʜʛʦʨʥʳʝ 

ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ ʠ ʘʜʳʨʳ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, 

ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʤʝʥʳ ʥʠʟʢʦʫʨʦʞʘʡʥʳʝ ʟʝʤʣʠ ʥʘ ʵʪʠ ʨʘʡʦʥʳ. 
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ʅʝʦʙʭʦʜʠʤʦ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʪʠʪʴ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʮʝʥʢʠ ʦʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ, ʥʘ ʦʩʥʦʚʝ ʧʨʠʚʝʜʸʥʥʳʭ ʚʳʰʝ ʬʘʢʪʦʨʦʚ. ʆʜʥʠʤ 

ʠʟ ʚʝʜʫʱʠʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʷʚʣʷʝʪʩʷ ʛʘʨʤʦʥʠʯʥʳʡ ʘʥʘʣʠʟ ʛʦʨʥʳʭ ʧʦʨʦʜ, 

ʨʝʣʴʝʬʘ, ʢʣʠʤʘʪʘ, ʚʦʜʥʳʭ ʠ ʣʘʥʜʰʘʬʪʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ 

ʩʪʝʧʝʥʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʧʨʠ ʦʮʝʥʢʝ ʤʝʩʪʥʦʩʪʠ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʠʩʧʦʣʴʟʫʷ ʧʨʝʜʳʜʫʱʠʝ ʦʮʝʥʢʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, 

ʤʳ ʨʘʟʨʘʙʦʪʘʣʠ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʟʤʝʥʝʥʠʷʭ ʨʝʣʴʝʬʘ, 

ʨʘʟʤʝʱʝʥʠʠ ʥʘʩʝʣʝʥʠʷ, ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʦʯʚʳ, 

ʠʟʤʝʥʝʥʠʝ ʠʥʜʝʢʩʘ ʧʣʦʜʦʨʦʜʠʷ ʠ ʚʝʛʝʪʘʮʠʠ, ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʦʚ 

ʧʨʝʜʛʦʨʥʳʭ ʨʘʚʥʠʥ ʠ ʣʘʥʜʰʘʬʪʦʚ ʢʦʥʫʩʦʚ ʚʳʥʦʩʦʚ ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 1.ʯʘʩʪʠʯʥʦ ʫʜʦʙʥʳʝ; 

2.ʤʘʣʦ ʫʜʦʙʥʳʝ; 3.ʫʜʦʙʥʳʝ; 4.ʦʯʝʥʴ ʫʜʦʙʥʳʝ. 

ʇʨʝʞʜʝ ʯʝʤ ʧʨʠʤʝʥʷʪʴ ʵʪʫ ʦʮʝʥʢʫ, ʤʳ ʨʘʩʩʯʠʪʘʣʠ ʨʘʩʪʠʪʝʣʴʥʳʝ 

ʠʥʜʝʢʩʳ ʣʘʥʜʰʘʬʪʘ ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʘ, ʨʘʩʰʠʬʨʦʚʘʚ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ 

(Landsat-8) ʟʘ ʧʝʨʠʦʜ ʩ 10 ʤʘʷ ʧʦ 27 ʠʶʣʷ 2018 ʛʦʜʘ, ʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʦʮʝʥʢʠ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʮʝʣʷʭ (ʩʤ. ʨʠʩʫʥʢʠ 1-2). 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʙʘʩʩʝʡʥʘ ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʘ ʩʦʩʪʘʚʣʷʝʪ 13570,52 ʢʤ
2
, 

ʚʢʣʶʯʘʷ ʚʦʜʦʝʤʳ 127,36 ʢʤ
2
, ʦʪʢʨʠʪʳʝ ʧʣʦʱʘʜʴ 5881,84 ʢʤ

2
, ʧʣʦʱʘʜʴ ʧʦʜ 

ʟʝʨʥʦʚʦʜʩʪʚʦ 3008,86 ʢʤ
2
, ʧʣʦʱʘʜʴ ʧʦʜ ʭʣʦʧʦʢ 2537,85 ʢʤ

2
, ʩʘʜʳ, ʦʛʦʨʦʜʳ, 

ʨʝʜʢʠʝ ʣʝʩʘ 2014,59 ʢʤ
2
.
 
ʕʪʠ ʜʘʥʥʳʝ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʪʘʣʦʛʘ ʨʘʩʯʝʪʦʚ NDVI. ʊʦʯʥʦʩʪʴ ʨʘʩʯʝʪʘ ʨʘʚʥʘ 10
5
. ʄʳ 

ʩʦʟʜʘʣʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʢʘʨʪʫ ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʘ ʥʘ ʦʩʥʦʚʝ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʥʠʤʢʦʚ, ʩʜʝʣʘʥʥʳʭ ʜʣʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʢʦʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ 

Landsat-8 ʚ 2018 ʛʦʜʫ (ʨʠʩ. 1). ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʵʪʫ ʢʘʨʪʫ, ʤʳ ʩʥʘʯʘʣʘ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ, ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ, 6 ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩʪʘʥʮʠʠ 

Landsat-8 ʩ 10 ʤʘʷ ʧʦ 27 ʠʶʣʷ 2018 ʛʦʜʘ (ʩʧʫʪʥʠʢʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʙʳʣʠ 

ʚʟʷʪʳ ʩ ʚʝʙ-ʩʘʡʪʘ libra.development) (ʩʤ. ʨʠʩ. 1-2). 
 

 
 

1-ʨʠʩ. ʀʥʪʝʛʨʘʣʴʥʘʷ ʢʘʨʪʘ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ  

ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʘ 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ 

ɺʦʜʘ 

ɿʝʤʣʝ ʙʝʟ ʨʘʩʪʝʥʠʷʤʠ 

ʇʰʝʥʠʮʘ 

ʍʣʦʧʯʘʪʥʠʢ 

ʉʘʜʳ ʠ ʣʝʩʳ 

ʄʘʩʰʪʘʙ 1: 2500000 


