
ʂʀɰɺʉʔʂʀʁ ʅɸʎɯʆʅɸʃʔʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ɹʋɼɯɺʅʀʎʊɺɸ ɯ 

ɸʈʍɯʊɽʂʊʋʈʀ 

ʌʘʢʫʣʴʪʝʪ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʫʧʨʘʚʣʽʥʥʷ ʪʝʨʠʪʦʨʽʷʤʠ 

(ʧʦʚʥʝ ʥʘʡʤʝʥʫʚʘʥʥʷ ʽʥʩʪʠʪʫʪʫ, ʥʘʟʚʘ ʬʘʢʫʣʴʪʝʪʫ) 

ʂʘʬʝʜʨʘ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ ʽ ʬʦʪʦʛʨʘʤʤʝʪʨʽʾ 

(ʧʦʚʥʘ ʥʘʟʚʘ ʢʘʬʝʜʨʠ ) 

 

 

 

 

ʇʦʷʩʥʶʚʘʣʴʥʘ ʟʘʧʠʩʢʘ 

ʜʦ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʫ (ʨʦʙʦʪʠ) 

ʙʘʢʘʣʘʚʨʘ 

(ʦʩʚʽʪʥʴʦ-ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʡ ʨʽʚʝʥʴ) 

ʥʘ ʪʝʤʫ çɻʝʦʽʥʬʦʨʤʘʮʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʟʝʤʝʣʴ ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ 

ʛʨʦʤʘʜʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʠʭ ɼɿɿè 

 

 

ɺʠʢʦʥʘʣʘ: ʩʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʫ, ʛʨʫʧʠ ɻɯʉʊ-41 

ʥʘʧʨʷʤʫ ʧʽʜʛʦʪʦʚʢʠ (ʩʧʝʮʽʘʣʴʥʦʩʪʽ)           

193 ñɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʫʩʪʨʽʡò 

      (ʰʠʬʨ ʽ ʥʘʟʚʘ ʥʘʧʨʷʤʫ ʧʽʜʛʦʪʦʚʢʠ, ʩʧʝʮʽʘʣʴʥʦʩʪʽ) 

ɻʝʨʘʱʝʥʢʦ ʂ.ɯ.  

                                 (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) 

ʂʝʨʽʚʥʠʢ: ʅʝʩʪʝʨʝʥʢʦ ʆ.ɺ. 

                                  (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) 

ʈʝʮʝʥʟʝʥʪ: ʄʘʢʩʠʤʦʚʘ ʖ.ʉ.  

                                  (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) 

 

 

 

 

 

 

ʂʠʾʚ - 2022ʨ. 
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ʂʀɰɺʉʔʂʀʁ ʅɸʎɯʆʅɸʃʔʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ɹʋɼɯɺʅʀʎʊɺɸ ɯ 

ɸʈʍɯʊɽʂʊʋʈʀ 

 

ɯʥʩʪʠʪʫʪ, ʬʘʢʫʣʴʪʝʪ ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʫʧʨʘʚʣʽʥʥʷ ʪʝʨʠʪʦʨʽʷʤʠ 

ʂʘʬʝʜʨʘ ɻʝʽʥʬʦʨʤʘʪʠʢʠ ʽ ʬʦʪʦʛʨʘʤʤʝʪʨʽʾ 

ʆʩʚʽʪʥʴʦ-ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʡ ʨʽʚʝʥʴ ʙʘʢʘʣʘʚʨ 

ʅʘʧʨʷʤ ʧʽʜʛʦʪʦʚʢʠ  193 ñɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʫʩʪʨʽʡò 

                                                                                          (ʰʠʬʨ ʽ ʥʘʟʚʘ) 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ 7.08010105 ñɻʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʽ ʪʝʭʥʦʣʦʛʽʾò 

                                                        (ʰʠʬʨ ʽ ʥʘʟʚʘ)                                              

ɿɸʊɺɽʈɼɾʋʖ 

ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

____________ʧʨʦʬ., ʜ.ʪ.ʥ. ʂʘʨʧʽʥʩʴʢʠʡ ʖ. ʆ. 

               ñ**ò ****  2022 ʨʦʢʫ 

 

ɿɸɺɼɸʅʅʗ 

ʅɸ ɼʀʇʃʆʄʅʀʁ ʇʈʆɽʂʊ (ʈʆɹʆʊʋ) ʉʊʋɼɽʅʊʋ 

ɻʝʨʘʱʝʥʢʦ ʂʨʽʩʪʽʥʘ ɯʛʦʨʽʚʥʘ 

(ʧʨʽʟʚʠʱʝ, ʽʤôʷ,  ʧʦ ʙʘʪʴʢʦʚʽ) 

1. ʊʝʤʘ ʧʨʦʝʢʪʫ (ʨʦʙʦʪʠ): ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʟʝʤʝʣʴ 

ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʠʭ ʜʟʟ 

ʢʝʨʽʚʥʠʢ ʧʨʦʝʢʪʫ (ʨʦʙʦʪʠ) ʜʦʮ., ʢ. ʛ. ʥ. ʅʝʩʪʝʨʝʥʢʦ ʆʣʝʥʘ ɺʽʢʪʦʨʽʚʥʘ 

(ʧʨʽʟʚʠʱʝ, ʽʤôʷ, ʧʦ ʙʘʪʴʢʦʚʽ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʚʯʝʥʝ ʟʚʘʥʥʷ) 

ʟʘʪʚʝʨʜʞʝʥʽ ʥʘʢʘʟʦʤ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʚʽʜ ñ27ò ʢʚʽʪʥʷ 2022 ʨʦʢʫ 

ˉ287/2 

 

2. ʉʪʨʦʢ ʧʦʜʘʥʥʷ ʩʪʫʜʝʥʪʦʤ ʧʨʦʝʢʪʫ (ʨʦʙʦʪʠ) ñ15ò ʯʝʨʚʥʷ 2022 ʨʦʢʫ 

 

3. ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʦ ʧʨʦʝʢʪʫ (ʨʦʙʦʪʠ) ʢʦʩʤʽʯʥʽ ʟʥʽʤʢʠ ʩʫʧʫʪʥʠʢʘ SENTINEL 2 ʟʘ 2018, 

2019, 2020, 2021 ʪʘ 2022 ʨʦʢʠ. 

 
4. ɿʤʽʩʪ ʨʦʟʨʘʭʫʥʢʦʚʦ-ʧʦʷʩʥʶʚʘʣʴʥʦʾ ʟʘʧʠʩʢʠ (ʧʝʨʝʣʽʢ ʧʠʪʘʥʴ, ʷʢʽ ʧʦʪʨʽʙʥʦ 
ʨʦʟʨʦʙʠʪʠ)  

ɺʉʊʋʇ 

ʈʆɿɼɯʃ 1. ɿɽʄʃɯ ʄʀʈʆʅɯɺʉʔʂʆɰ ʊɽʈʀʊʆʈɯɸʃʔʅʆɰ ɻʈʆʄɸɼʀ 

ʗʂ ʆɹôɭʂʊ ʄʆʅɯʊʆʈʀʅɻʋ 
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1.1  ʄʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʟʝʤʝʣʴ ʚ ʋʢʨʘʾʥʽ 

1.2 ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʩʬʝʨʽ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʟʝʤʝʣʴ 

1.3 ʌʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ 

ʛʨʦʤʘʜʠ 

1.4 ʆʛʣʷʜ ʨʝʘʣʽʟʦʚʘʥʠʭ ʧʨʦʝʢʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ  ɻɯʉ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ɼɿɿ 

ʈʆɿɼɯʃ 2. ʄɽʊʆɼʀʏʅɯ ɿɸʉɸɼʀ ɿɸʉʊʆʉʋɺɸʅʅʗ 

ɻɽʆɯʅʌʆʈʄɸʎɯʁʅʀʍ ʄɽʊʆɼɯɺ ɯ ɼɿɿ ɼʃʗ ʇʈʆɺɽɼɽʅʅʗ 

ʄʆʅɯʊʆʈʀʅɻʋ ʉʊɸʅʋ ɿɽʄɽʃʔ ʄʀʈʆʅɯɺʉʔʂʆɰ ʊɽʈʀʊʆʈɯɸʃʔʅʆɰ 

ɻʈʆʄɸɼʀ 
2.1 ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴ 

2.2 ʈʦʟʨʦʙʣʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ 

2.3 ʋʟʘʛʘʣʴʥʝʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ 

ʟʝʤʝʣʴ 

ʈʆɿɼɯʃ 3. ɼʆʉʃɯɼɾɽʅʅʗ ɿʄɯʅ ʉʊɸʅʋ ɿɽʄɽʃʔ ʄʀʈʆʅɯɺʉʔʂʆɰ 

ʊɽʈʀʊʆʈɯɸʃʔʅʆɰ ɻʈʆʄɸɼʀ ɿɸ ɼɸʅʀʄʀ ɼɿɿ 

3.1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ɼɿɿ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʄʠʨʦʥʽʚʩʴʢʦʾ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ 

3.2 ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʩʪʘʥʫ ʟʝʤʝʣʴ ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ 

ʛʨʦʤʘʜʠ ʟʘ ʢʦʩʤʽʯʥʠʤʠ ʟʥʽʤʢʘʤʠ Sentinel-2 

3.3 ʄʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʟʝʤʝʣʴ ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ 

ɺʀʉʅʆɺʂʀ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʆɰ ʃɯʊɽʈɸʊʋʈʀ 

ɼʆɼɸʊʂʀ 
6. ʂʦʥʩʫʣʴʪʘʥʪʠ ʨʦʟʜʽʣʽʚ ʧʨʦʝʢʪʫ (ʨʦʙʦʪʠ) 

ʈʦʟʜʽʣ 
ʇʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ ʪʘ ʧʦʩʘʜʘ  

ʢʦʥʩʫʣʴʪʘʥʪʘ 

ʇʽʜʧʠʩ, ʜʘʪʘ 

ʟʘʚʜʘʥʥʷ 

ʚʠʜʘʚ 

ʟʘʚʜʘʥʥʷ 

ʧʨʠʡʥʷʚ 
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7. ɼʘʪʘ ʚʠʜʘʯʽ ʟʘʚʜʘʥʥʷ 21/03/2022 

ʂɸʃɽʅɼɸʈʅʀʁ ʇʃɸʅ 

 ̄

ʟ/ʧ 

ʅʘʟʚʘ ʝʪʘʧʽʚ ʜʠʧʣʦʤʥʦʛʦ  

ʧʨʦʝʢʪʫ (ʨʦʙʦʪʠ) 

ʉʪʨʦʢ  

ʚʠʢʦʥʘʥʥʷ 

ʝʪʘʧʽʚ 

ʧʨʦʝʢʪʫ 

( ʨʦʙʦʪʠ ) 

ʇʨʠʤʽʪʢʘ 

 ɺʩʪʫʧ 01.04.2022  

1.1 ʄʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʟʝʤʝʣʴ ʚ ʋʢʨʘʾʥʽ 04.04.2022  

1.2 
ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʩʬʝʨʽ 

ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʟʝʤʝʣʴ 
08.04.2022  

1.3 
ʌʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ 
12.04.2022  

1.4 
ʆʛʣʷʜ ʨʝʘʣʽʟʦʚʘʥʠʭ ʧʨʦʝʢʪʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ  ɻɯʉ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ɼɿɿ 
16.04.2022  

2.1 
ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣ ɹ
18.04.2022  

2.2 
ʈʦʟʨʦʙʣʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ 

ʩʠʩʪʝʤʠ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 
23.04.2022  

2.3 
ʋʟʘʛʘʣʴʥʝʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ 

ʟʝʤʝʣʴ 

05.05.2022  

3.1 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ɼɿɿ 

ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ 

ʛʨʦʤʘʜʠ 

10.05.2022  

3.2 
ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʩʪʘʥʫ ʟʝʤʝʣʴ 

ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ ʟʘ 

ʢʦʩʤʽʯʥʠʤʠ ʟʥʽʤʢʘʤʠ Sentinel-2 

21.05.2022  

3.3 
ʄʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʟʝʤʝʣʴ ʄʠʨʦʥʽʚʩʴʢʦʾ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ 
30.05.2022  
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 ɺʠʩʥʦʚʢʠ 06.06.2022  

4 ʈʦʟʨʦʙʢʘ ʛʨʘʬʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 15.06.2022  

5 ʆʬʦʨʤʣʝʥʥʷ ʧʦʷʩʥʶʚʘʣʴʥʦʾ ʟʘʧʠʩʢʠ 15.06.2022  

6 
ʇʦʜʘʯʘ ʧʨʦʝʢʪʫ ʥʘ ʧʦʧʝʨʝʜʥʽʡ ʟʘʭʠʩʪ ʪʘ 

ʨʝʮʝʥʟʫʚʘʥʥʷ 
15.06.2022  

 

 

ʉʪʫʜʝʥʪ     

__________           ɻʝʨʘʱʝʥʢʦ ʂ.ɯ. 

     ( ʧʽʜʧʠʩ )                        (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ)       

ʂʝʨʽʚʥʠʢ ʧʨʦʝʢʪʫ (ʨʦʙʦʪʠ)  

__________          ʅʝʩʪʝʨʝʥʢʦ ʆ.ɺ. 

     ( ʧʽʜʧʠʩ )                         (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) 
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ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʄʦʥʽʪʦʨʠʥʛ ʟʝʤʝʣʴ ʥʘʣʝʞʠʪʴ ʜʦ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʚʠʜʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɸʢʪʫʘʣʴʥʽʩʪʴ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʟʝʤʝʣʴ ʦʙʫʤʦʚʣʝʥʦ ʩʫʯʘʩʥʦʶ ʧʦʪʨʝʙʦʶ ʪʘ 

ʨʷʜʦʤ ʧʠʪʘʥʴ ʩʫʯʘʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ.  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʚ ʋʢʨʘʾʥʽ ʻ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ 

ʦʙʣʘʩʪʝʡ, ʜʝ ʤʝʪʦʜʠʢʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ʟʝʤʣʽ ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʦ 

ʟʘʜʽʷʥʘ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʟʘʚʜʘʥʴ[1]. ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ 

ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴ ʻ ʧʝʨʽʦʜʠʯʥʠʡ ʢʦʥʪʨʦʣʴ ʜʠʥʘʤʽʢʠ ʦʩʥʦʚʥʠʭ ˇʨʫʥʪʦʚʠʭ ʧʨʦʮʝʩʽʚ 

ʫ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʽ ʧʨʠ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ, ʧʨʦʛʥʦʟ ʝʢʦʣʦʛʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʝʛʨʘʜʘʮʽʾ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʘʙʦ 

ʫʩʫʥʝʥʥʷ ʜʽʾ ʥʝʛʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴ ʦʙʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦ 

ʜʦʧʫʩʪʠʤʦʛʦ ʥʘ ʟʝʤʣʶ ʫ ʨʷʜʽ ʨʝʛʽʦʥʽʚ ʢʨʘʾʥʠ ʧʝʨʝʚʠʱʝʥʦ, ʽʩʥʫʻ ʨʝʘʣʴʥʘ ʟʘʛʨʦʟʘ 

ʧʦʚʥʦʛʦ ʚʠʩʥʘʞʝʥʥʷ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ ʟʝʤʝʣʴ. ʉʝʨʡʦʟʥʫ ʥʝʙʝʟʧʝʢʫ ʩʪʘʥʦʚʣʷʪʴ ʝʨʦʟʽʷ 

ˇʨʫʥʪʽʚ, ʟʘʩʦʣʝʥʥʷ ʟʝʤʝʣʴ, ʤʘʩʦʚʝ ʧʽʜʪʦʧʣʝʥʥʷ ʟʝʤʝʣʴ, ʪʝʭʥʦʛʝʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ 

ʟʝʤʝʣʴ, ʚʠʩʥʘʞʝʥʥʷ ʨʦʜʶʯʦʛʦ ʰʘʨʫ, ʦʧʫʩʪʝʣʶʚʘʥʥʷ ʟʝʤʝʣʴ, ʟʘʙʦʣʦʯʫʚʘʥʥʷ ʪʘ 

ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ ʟʝʤʝʣʴ, ʜʝʛʨʘʜʘʮʽʷ ʧʘʩʦʚʠʱ ʪʘ ʩʽʥʦʢʦʩʽʚ[2]. ʉʠʩʪʝʤʘʪʠʯʥʠʡ 

ʢʦʥʪʨʦʣʴ ʮʠʭ ʧʨʦʮʝʩʽʚ ʜʘʻ ʟʤʦʛʫ ʚʯʘʩʥʦ ʚʞʠʚʘʪʠ ʧʝʚʥʽ ʜʽʾ ʟʘʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ 

ʟʝʤʝʣʴ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʟʦʥʜʫʚʘʥʥʷ ʟʝʤʣʽ ʩʧʨʠʷʪʠʤʝ ʝʬʝʢʪʠʚʥʽʰʦʤʫ ʚʠʨʽʰʝʥʥʶ ʪʘʢʠʭ ʧʠʪʘʥʴ. 

ʄʝʪʘ ʨʦʙʦʪʠ: ʩʪʚʦʨʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʾ ʢʘʨʪʠ ʜʝʛʨʘʜʘʮʽʾ ʟʝʤʝʣʴ ʄʠʨʦʥʽʚʩʴʢʦʾ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ ʟ ʤʦʤʝʥʪʫ ʾʾ ʫʪʚʦʨʝʥʥʷ ʽ ʜʦ ʩʫʯʘʩʥʦʩʪʽ. 

ɿʘʚʜʘʥʥʷʤ ʮʽʻʾ ʨʦʙʦʪʠ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʟʤʽʥ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʘʭʫʥʢʫ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʽʥʜʝʢʩʫ. 

ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʨʦʙʦʪʠ ʻ ʟʥʽʤʢʠ ʩʫʧʫʪʥʠʢʘ Sentinel-2.     
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1.1 ʄʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʟʝʤʝʣʴ ʚ ʋʢʨʘʾʥʽ 

 

 

 

ɿʘʢʦʥʦʜʘʚʩʪʚʦʤ ʋʢʨʘʾʥʠ ʚʚʝʜʝʥʦ ʧʦʥʷʪʪʷ ʤʦʥʽʪʦʨʠʥʛ ˇʨʫʥʪʽʚ ʟʝʤʝʣʴ 

ʩʽʣɹʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʷʢʠʡ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʜʝʨʞʘʚʥʦʾ 

ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ ʽ ʷʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʟʙʠʨʘʥʥʷ, 

ʦʙʨʦʙʣʝʥʥʷ, ʧʝʨʝʜʘʚʘʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʽʩʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʽʚ, ʾʭ ʨʦʜʶʯʦʩʪʽ, ʨʦʟʨʦʙʣʝʥʥʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʦ ʚʽʜʚʝʨʥʝʥʥʷ ʪʘ ʣʽʢʚʽʜʘʮʽʶ ʥʘʩʣʽʜʢʽʚ 

ʥʝʛʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ. ʄʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʟʝʤʣʽ ʧʝʨʝʜʙʘʯʘʻ ʧʦʚʪʦʨʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʟʘ ʩʪʘʥʦʤ ˇʨʫʥʪʫ ʪʘ ʨʦʩʣʠʥʥʠʤ ʧʦʢʨʠʚʦʤ, ʾʾ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ, ʱʦʙ ʟʨʦʟʫʤʽʪʠ ʟʤʽʥʠ 

ʟ ʧʣʠʥʦʤ ʯʘʩʫ. 

ɽʢʦʣʦʛʽʯʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠʪʘʤʘʥʥʠʡ ʨʷʜ ʦʟʥʘʢ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ 

ʡʦʛʦ, ʧʦ-ʧʝʨʰʝ, ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʜʽʡ ʩʧʝʮʽʘʣʴʥʦ ʫʧʦʚʥʦʚʘʞʝʥʠʭ ʩʫʙôʻʢʪʽʚ ʫ ʩʬʝʨʽ 

ʦʨʛʘʥʽʟʘʮʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʝʢʦʣʦʛʦ-ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʚʽʜʥʦʩʠʥʘʭ. ʇʦ-ʜʨʫʛʝ, ʝʢʦʣʦʛʽʯʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ, ʷʢ ʧʝʚʥʠʡ ʚʠʜ ʜʦʩʣʽʜʞʝʥʴ, ʻ ʜʽʷʣʴʥʽʩʪʶ ʧʨʠʢʣʘʜʥʦʛʦ ʝʢʦʣʦʛʦ-

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʪʘ ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʟʥʘʥʴ, 

ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʝʢʦʣʦʛʦ-ʤʦʥ̔ʪʦʨʠʥʛʦʚʠʭ ʚʽʜʥʦʩʠʥʘʭ. ʇʦ-ʪʨʝʪʻ, ʮʝ 

ʚʽʜʧʦʚʽʜʥʘ ʧʨʦʮʝʜʫʨʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʨʘʚʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʚ ʷʢʽʡ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʩʧʝʮʽʘʣʴʥʘ ʧʨʘʚʦʩʫʙôʻʢʪʥʽʩʪʴ ʫʧʦʚʥʦʚʘʞʝʥʠʭ ʥʘ ʡʦʛʦ ʟʜʽʡʩʥʝʥʥʷ ʦʩʽʙ [3, ʩ. 65-66]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʥʽʪʦʨʠʥʛ ʟʝʤʝʣʴ ʩʣʽʜ ʚʚʘʞʘʪʠ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʜʝʨʞʘʚʥʦʾ 

ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. 

ɺʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴ ʟʜʽʡʩʥʶʶʪʴ ʮʝʥʪʨʘʣʴʥʠʡ ʦʨʛʘʥ ʚʠʢʦʥʘʚʯʦʾ 

ʚʣʘʜʠ, ʱʦ ʨʝʘʣʽʟʫʻ ʜʝʨʞʘʚʥʫ ʧʦʣʽʪʠʢʫ ʫ ʩʬʝʨʽ ʟʝʤʝʣʴʥʠʭ ʚʽʜʥʦʩʠʥ, ʟʘ ʫʯʘʩʪʶ 
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ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʨʛʘʥʫ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ, ʱʦ ʨʝʘʣʽʟʫʻ ʜʝʨʞʘʚʥʫ ʧʦʣʽʪʠʢʫ ʫ ʩʬʝʨʽ 

ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʉʭʝʤʘ ɿʝʤʝʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʋʢʨʘʾʥʠ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1.1. 

 

ʈʠʩ. 1.1 ʉʭʝʤʘ ɿʝʤʝʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʋʢʨʘʾʥʠ  

ʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴ ʟʘʪʚʝʨʜʞʝʥʠʡ ʟʘʢʦʥʦʤ ʽ ʧʦʚʠʥʝʥ 

ʚʠʢʦʥʫʚʘʪʠʩʴ ʫ ʥʘʩʪʫʧʥʦʤʫ ʧʦʨʷʜʢʫ: 

- ʆʙʩʪʝʞʝʥʥʷ ʟʝʤʝʣʴ ʪʘ ʚʠʢʦʥʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʟʡʦʤʦʢ; 

- ɺʠʷʚʣʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ; 

- ʆʮʽʥʢʘ, ʧʨʦʛʥʦʟ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʝʚʥʠʭ ʜʽʡ, ʱʦ ʟʘʧʦʙʽʛʘʶʪʴ ʚʧʣʠʚʘʤ 

ʥʝʛʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʄʦʥʽʪʦʨʠʥʛ ʟʝʤʝʣʴ ʚ ʋʢʨʘʾʥʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʪʨʴʦʭ ʨʽʚʥʷʭ: 

- ʅʘʮʽʦʥʘʣʴʥʠʡ ï ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʚʩʽʭ ʟʝʤʣʷʭ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ; 
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- ʈʝʛʽʦʥʘʣʴʥʠʡ ï ʥʘ ʟʝʤʣʷʭ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʬʽʟʠʢʦ-

ʛʝʦʛʨʘʬʽʯʥʠʤʠ, ʝʢʦʣʦʛʽʯʥʠʤʠ ʪʘ ʝʢʦʥʦʤʽʯʥʠʤʠ ʫʤʦʚʘʤʠ; 

- ʃʦʢʘʣʴʥʠʡ ï ʥʘ ʚʠʦʢʨʝʤʣʝʥʠʭ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʢʘʭ, ʯʘʩʪʠʥʘʭ 

ʟʝʤʣʝʚʦʣʦʜʽʥʴ ʪʘ ʣʘʥʜʰʘʬʪʽʚ. 

ɼʣʷ ʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʨʽʰʝʥʥʷʤ 

ʮʝʥʪʨʘʣʴʥʠʭ ʦʨʛʘʥʽʚ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʜʝʨʞʘʚʥʫ ʧʦʣʽʪʠʢʫ ʫ ʩʬʝʨʘʭ 

ʟʝʤʝʣʴʥʠʭ ʚʽʜʥʦʩʠʥ, ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʥʘ ʚʩʽʡ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʩʪʚʦʨʶʻʪʴʩʷ ʤʝʨʝʞʘ ʜʦʩʣʽʜʥʠʭ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʪʘ ʜʽʣʷʥʦʢ ʟ 

ʝʪʘʣʦʥʥʠʤʠ ˇʨʫʥʪʘʤʠ ʟ ʤʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ ʥʘ ʥʠʭ ʥʝʦʙʭʽʜʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, 

ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʦʙʩʪʝʞʝʥʴ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʟʝʤʝʣʴ, ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʢʦʨʠʩʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʘ ʽʥʰʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ. 

ʉʠʩʪʝʤʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ʥʘʨʘʟʽ ʻ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʧʨʦʚʝʜʝʥʥʽ ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʣʽ. ɼɿɿ ʥʘʜʘʻ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʫ ʪʘ 

ʜʦʩʪʦʚʽʨʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ˇʨʫʥʪʦʚʽ ʪʘ ʟʝʤʝʣʴʥʽ ʨʝʩʫʨʩʠ. ɼʦʩʷʛʥʝʥʥʷ ʚ 

ʧʨʦʩʪʦʨʦʚʽʡ, ʩʧʝʢʪʨʘʣʴʥʽʡ ʽ ʨʘʜʽʦʤʝʪʨʠʯʥʽʡ ʨʦʟʜʽʣʴʥʽʡ ʟʜʘʪʥʦʩʪʽ ʜʘʪʯʠʢʽʚ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ʥʘʜʘʶʪʴ ʰʠʨʦʢʫ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʝʚʽ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ˇʨʫʥʪʦʚʽ ʪʘ ʟʝʤʝʣʴʥʽ ʨʝʩʫʨʩʠ. ʇʘʨʘʤʝʪʨʠ ˇʨʫʥʪʫ ʪʘ ʤʽʩʮʝʚʦʩʪʽ, 

ʦʪʨʠʤʘʥʽ ʟ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʚʪʦʨʠʥʥʽ ʟʤʽʥʥʽ 

ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʽʥʪʝʨʧʦʣʷʮʽʾ ʽʩʥʫʶʯʠʭ ʜʘʥʠʭ ʧʨʦ ˇʨʫʥʪ ʪʘ ʦʪʨʠʤʘʥʥʷ ʮʠʬʨʦʚʦʾ 

ʢʘʨʪʠ ˇʨʫʥʪʫ. ʆʩʪʘʥʥʽ ʜʦʩʷʛʥʝʥʥʷ ʚ ʦʙʣʘʩʪʽ ʪʝʭʥʦʣʦʛʽʡ ɼɿɿ ʜʘʶʪʴ ʚʝʣʠʯʝʟʥʫ 

ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʨʦʚʦʜʠʪʠ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʜʝʛʨʘʜʘʮʽʾ ʟʝʤʝʣʴ, ʘ ʪʘʢʦʞ 

ʜʣʷ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʘʣʫ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʟ'ʷʩʫʚʘʥʥʷ ʾʭ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ [4]. 

ʍʦʯ ʤʦʥʽʪʦʨʠʥʛ ʟʝʤʝʣʴ ʚ ʋʢʨʘʾʥʽ ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʰʚʠʜʢʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ, ʧʨʦʪʝ ʚʽʥ ʱʝ ʤʘʻ ʨʷʜ ʥʝʜʦʣʽʢʽʚ. ɺ ʧʦʨʽʚʥʷʥʥʽ ʟ ʙʽʣʴʰʽʩʪʶ ʢʨʘʾʥʘʤʠ 

ɭʚʨʦʧʠ, ʋʢʨʘʾʥʘ ʚʩʝ ʱʝ ʥʝ ʤʘʻ ʩʫʯʘʩʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ 
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ʤʝʨʝʞ ʧʨʦ ʩʪʘʥ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʥʝ ʤʦʞʣʠʚʦ ʩʪʚʦʨʠʪʠ ʻʜʠʥʫ 

ʤʝʪʦʜʠʢʫ ʧʨʦʚʝʜʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ. 
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1.2 ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʩʬʝʨʽ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʟʝʤʝʣʴ 

 

 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʥʦʚʠ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ çʇʦʣʦʞʝʥʥʷ ʧʨʦ 

ʤʦʥʽʪʦʨʠʥʛ ʟʝʤʝʣʴè ʄʦʥʽʪʦʨʠʥʛ ʟʝʤʝʣʴ - ʩʠʩʪʝʤʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ ʟʝʤʝʣʴ 

ʟ ʤʝʪʦʶ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʟʤʽʥ, ʾʭ ʦʮʽʥʢʠ, ʚʽʜʚʝʨʥʝʥʥʷ ʪʘ ʣʽʢʚʽʜʘʮʽʾ ʥʘʩʣʽʜʢʽʚ 

ʥʝʛʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ. ʆʙôʻʢʪʦʤ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʚʩʽ ʟʝʤʣʽ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤʠ 

ʚʣʘʩʥʦʩʪʽ ʥʘ ʥʠʭ. ʉʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴ ʻ ʤʦʥʽʪʦʨʠʥʛ ˇʨʫʥʪʽʚ. 

ʄʦʥʽʪʦʨʠʥʛ ˇʨʫʥʪʽʚ ʥʘ ʟʝʤʣʷʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ 

ʄʽʥʘʛʨʦʧʦʣʽʪʠʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʥʠʤ ʧʦʣʦʞʝʥʥʷ [5]. 

ʉʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʚʨʝʛʫʣʴʦʚʘʥʘ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʠʤʠ ʘʢʪʘʤʠ ʽʟ ɿʝʤʝʣʴʥʦʛʦ ʂʦʜʝʢʩʫ ʋʢʨʘʾʥʠ.  

ɺʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʮʝʥʪʨʘʣʴʥʠʤ ʦʨʛʘʥʦʤ ʚʠʢʦʥʘʚʯʦʾ 

ʚʣʘʜʠ, ʱʦ ʨʝʘʣʽʟʫʻ ʜʝʨʞʘʚʥʫ ʧʦʣʽʪʠʢʫ ʫ ʩʬʝʨʽ ʟʝʤʝʣʴʥʠʭ ʚʽʜʥʦʩʠʥ, ʮʝʥʪʨʘʣʴʥʠʤ 

ʦʨʛʘʥʦʤ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ, ʱʦ ʨʝʘʣʽʟʫʻ ʜʝʨʞʘʚʥʫ ʧʦʣʽʪʠʢʫ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴ ʟʜʽʡʩʥʶʻ 

ɼʝʨʞʛʝʦʢʘʜʘʩʪʨ ʟʘ ʫʯʘʩʪʶ ʄʽʥʜʦʚʢʽʣʣʷ, ʄʽʥʘʛʨʦʧʦʣʽʪʠʢʠ, ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ 

ʘʛʨʘʨʥʠʭ ʥʘʫʢ ʪʘ ɼʂɸ [6]. 

ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʘʢʦʥʘʭ: 

- ɿʝʤʝʣʴʥʠʡ ʢʦʜʝʢʩ ʋʢʨʘʾʥʠ;  

- ɿʋ çʇʨʦ ʦʭʦʨʦʥʫ ɿʝʤʝʣʴè;  

- ɿʋ çʇʨʦ ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘè;  

- ɿʋ çʇʨʦ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʫ ʧʨʦʛʨʘʤʫ ʬʦʨʤʫʚʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʤʝʨʝʞʽ ʋʢʨʘʾʥʠ 2000 ï 2015 ʨʦʢʠè;  

- ɿʋ çʇʨʦ ʤʝʣʽʦʨʘʮʽʶ ʟʝʤʝʣʴè),  

ʧʦʩʪʘʥʦʚʘʭ ʽ ʥʘʢʘʟʘʭ: 
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- ʇʦʣʦʞʝʥʥʷ  ʧʨʦ ʜʝʨʞʘʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ;  

- ʋʢʘʟ çʇʨʦ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʟʝʤʝʣʴʥʦʾ ʨʝʬʦʨʤʠ ʚ ʋʢʨʘʾʥʽ 2001 ï 2005 

ʨʦʢʠè;  

- ʇʦʩʪʘʥʦʚʘ ʂʄʋ çʇʦʣʦʞʝʥʥʽ ʧʨʦ ʜʝʨʞʘʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘè), 

 ʪʘ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ: 

- ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʠʜʽʚ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟʝʤʝʣʴ;  

- ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʠʜʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ;  

- ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʰʢʦʜʠ, ʟʘʧʦʜʽʷʥʦʾ ʚʥʘʩʣʽʜʦʢ 

ʩʘʤʦʚʽʣʴʥʦʛʦ ʟʘʡʥʷʪʪʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʥʝ ʟʘ ʮʽʣʴʦʚʠʤ 

ʧʨʠʟʥʘʯʝʥʥʷʤ, ʟʥʷʪʪʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʙʝʟ ʩʧʝʮʽʘʣʴʥʦʛʦ ʜʦʟʚʦʣʫ; 

- ʄʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ ʰʢʦʜʠ, ʟʫʤʦʚʣʝʥʦʾ ʟʘʙʨʫʜʥʝʥʥʷʤ ʽ 

ʟʘʩʤʽʯʝʥʥʷʤ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. 
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1.3 ʌʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ 

 

 

 

ʄʠʨʦʥʽʚʩʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ ï ʢʦʣʠʰʥʽʡ ʨʘʡʦʥ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʜʦ 

2018 ʨʦʢʫ), ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ 

ʇʨʠʜʥʽʧʨʦʚʩʴʢʽʡ ʚʠʩʦʯʠʥʽ ʣʽʩʦʩʪʝʧʫ ʽʟ ʮʝʥʪʨʦʤ ʫ ʤʽʩʪʽ ʄʠʨʦʥʽʚʢʘ. 

ʂʦʣʠʰʥʽʡ ʨʘʡʦʥʥʠʡ ʮʝʥʪʨ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʈʘʡʦʥ ʙʫʣʦ ʫʪʚʦʨʝʥʦ ʫ 1923 ʨʦʮʽ. 

ʅʘʩʝʣʝʥʥʷ ʩʪʘʥʦʤ ʥʘ 1 ʩʽʯʥʷ 2019 ʨʦʢʫ ʩʪʘʥʦʚʠʪʴ 33 564 ʦʩʽʙ. ʇʣʦʱʘ ʩʢʣʘʜʘʻ 904 

ʢʤĮ.  

 

ʈʠʩ. 1.2 ʄʠʨʦʥʽʚʩʴʢʠʡ ʨʘʡʦʥ [7] 

https://uk.wikipedia.org/wiki/%D0%9C%D0%B8%D1%80%D0%BE%D0%BD%D1%96%D0%B2%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://uk.wikipedia.org/wiki/%D0%9A%D0%B8%D1%97%D0%B2%D1%81%D1%8C%D0%BA%D0%B0_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
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ʈʘʡʦʥ ʤʝʞʫʻ ʥʘ ʧʽʚʥʦʯʽ ʟ ɹʦʨʠʩʧʽʣʴʩʴʢʠʤ ʨʘʡʦʥʦʤ (ʟʘ ʘʢʚʘʪʦʨʽʻʶ 

ʂʘʥʽʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ), ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ï ʟ ʂʘʛʘʨʣʠʮʴʢʠʤ ʨʘʡʦʥʦʤ, ʥʘ 

ʧʽʚʜʥʽ ï ʟ ɹʦʛʫʩʣʘʚʩʴʢʠʤ, ʥʘ ʟʘʭʦʜʽ ï ʟ ʈʦʢʠʪʥʷʥʩʴʢʠʤ ʨʘʡʦʥʘʤʠ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, 

ʘ ʥʘ ʩʭʦʜʽ ï ʟ ʂʘʥʽʚʩʴʢʠʤ ʨʘʡʦʥʦʤ ʏʝʨʢʘʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʈʘʡʦʥ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʤʝʞʘʭ 

ʎʝʥʪʨʘʣʴʥʦ-ʣʽʩʦʩʪʝʧʦʚʦʾ ʧʽʜʚʠʱʝʥʦʾ ʘʛʨʦˇʨʫʥʪʦʚʦʾ ʧʨʦʚʽʥʮʽʾ. 17 ʣʠʧʥʷ 2020 ʨʦʢʫ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʨʝʬʦʨʤʠ ʨʘʡʦʥ ʚʚʽʡʰʦʚ ʜʦ ʩʢʣʘʜʫ 

ʆʙʫʭʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ. ɺʩʴʦʛʦ ʚ ʨʘʡʦʥʽ ʥʘʣʽʯʫʻʪɹʩʷ 46 ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʩʝʨʝʜ ʷʢʠʭ 

1 ʤʽʩʪʦ ʨʘʡʦʥʥʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘ 45 ʩʽʣ. ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʦ ʨʘʡʦʥ 

ʧʦʜʽʣʝʥʦ ʥʘ 1 ʤʽʩʴʢʫ ʨʘʜʫ ʽ 23 ʩʽʣʴʩʴʢʠʭ ʨʘʜ. ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʠʡ ʮʝʥʪʨ ʟʥʘʭʦʜʠʪʴʩʷ 

ʚ ʤʽʩʪʽ ʄʠʨʦʥʽʚʢʘ, ʟ ʷʢʦʛʦ ʚʽʜʩʪʘʥʴ ʜʦ ʂʠʻʚʘ ʩʪʘʥʦʚʠʪʴ 106ʢʤ.  

ʅʘ ʪʝʨʠʪʦʨʽʾ ʛʨʦʤʘʜʠ ʻ ʢʚʘʨʮʦʚʽ ʧʽʩʢʠ, ʪʦʨʬ, ʛʣʠʥʠ ʪʘ ʛʨʘʥʽʪʠ, ʘ ʪʘʢʦʞ 

ʨʘʜʦʥʦʚʽ ʜʞʝʨʝʣʘ. ʨ̂ʫʥʪʠ ʚ ʙʽʣʴʰʦʩʪʽ ʯʦʨʥʦʟʝʤʠ, ʪʠʧʦʚʽ ʤʘʣʦ ʛʫʤʫʩʥʽ ʪʘ ʩʣʘʙʦ 

ʛʫʤʫʩʥʽ ʥʘ ʣʝʩʦʚʠʭ ʧʦʨʦʜʘʭ (80%), ʯʦʨʥʦʟʝʤʠ ʦʧʽʜʟʦʣʝʥʽ ʽ ʪʝʤʥʦ-ʩʽʨʽ ʦʧʽʜʟʦʣʝʥʽ 

ˇʨʫʥʪʠ ʥʘ ʣʝʩʦʚʠʭ ʧʦʨʦʜʘʭ (10%), ʪʝʤʥʦ-ʩʽʨʽ ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ ʥʘ ʣʝʩʦʚʠʭ ʧʦʨʦʜʘʭ 

(7%), ʣʫʯʥʽ ʪʘ ʣʫʯʥʽ ʩʦʣʦʥʮʶʚʘʪʽ ˇʨʫʥʪʠ ʥʘ ʜʝʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ (3%) [8]. 

ɿʝʤʝʣʴʥʠʡ ʬʦʥʜ ʩʪʘʥʦʚʠʪʴ 90,4 ʪʠʩ. ʛʘ, ʘ ʪʘʢʦʞ 72,3 ʪʠʩ. ʛʘ -  ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ 

ʫʛʽʜʜʷ. ʆʨʥʘ ʟʝʤʣʷ ʩʢʣʘʜʘʻ 62,6 ʪʠʩ. ʛʘ. ɹʘʛʘʪʦʨʽʯʥʽ ʥʘʩʘʜʞʝʥʥʷ 913 ʛʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʩʘʜʠ - 710 ʛʘ, ʧʘʩʦʚʠʩʴʢʘ - 7152 ʛʘ, ʩʽʥʦʢʦʩʠ ï 1687,7 ʛʘ. ɯʟ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʫʛʽʜʴ 

1600 ʛʘ - ʟʨʦʰʫʚʘʣʴʥʽ ʟʝʤʣʽ. ʈʦʟʦʨʶʚʘʥʽʩʪʴ ʩʢʣʘʜʘʻ ʚʽʜ 68 ʜʦ 70%. 

http://uk.wikipedia.org/w/index.php?title=%D0%9E%D0%B2%D1%80%D1%83%D1%86%D1%8C%D0%BA%D0%B0_%D0%BC%D1%96%D1%81%D1%8C%D0%BA%D0%B0_%D1%80%D0%B0%D0%B4%D0%B0&action=edit&redlink=1
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ʈʠʩ. 1.3 ɿʝʤʝʣʴʥʠʡ ʬʦʥʜ ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʨʦʟʪʘʰʦʚʘʥʠʡ ʄʠʨʦʥʽʚʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ 

ʥʘʩʽʥʥʠʮʪʚʘ ʽ ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ, ʄʘʩʣʽʚʩʴʢʠʡ ʘʛʨʘʨʥʠʡ ʢʦʣʝʜʞ, ʘ ʪʘʢʦʞ 23 ʢʦʣʛʦʩʧʠ 

ʪʘ ʨʘʜʛʦʩʧ [9].  ʅʘ ʪʝʨʠʪʦʨʽʾ ʛʨʦʤʘʜʠ ʥʘʨʘʟʽ ʧʨʘʮʶʻ 10 ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, 

ʥʘ ʷʢʠʭ ʚʠʧʫʩʢʘʶʪʴ ʟʘʧʘʩʥʽ ʯʘʩʪʠʥʠ ʜʦ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʘʚʪʦʙʫʩʽʚ, 

ʙʫʜʽʚʝʣʴʥʽ ʚʠʨʦʙʠ ʪʘ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ. 7 ʧʽʜʧʨʠʻʤʩʪʚ ʻ ʧʝʨʝʨʦʙʥʠʢʘʤʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ: ɺɸʊ ʄʠʨʦʥʽʚʩʴʢʠʡ ʟʘʚʦʜ ʧʦ ʚʠʛʦʪʦʚʣʝʥʥʶ ʢʨʫʧ 

ʽ ʢʦʤʙʽʢʦʨʤʽʚ, ʄʠʨʦʥʽʚʩʴʢʠʡ ʤôʷʩʦʧʝʨʝʨʦʙʥʠʡ ʟʘʚʦʜ çʃʝʛʢʦè ʢʨʫʧʦʟʘʚʦʜ, ʟʘʚʦʜ ʧʦ 

ʚʠʛʦʪʦʚʣʝʥʥʶ ʩʫʭʦʛʦ ʟʥʝʞʠʨʝʥʦʛʦ ʤʦʣʦʢʘ ɺɸʊ çʉʦʤʤʘʩè, ɺɸʊ ʄʠʨʦʥʽʚʩʴʢʝ 

ʍʣʽʙʦʧʨʠʡʤʘʣʴʥʝ ʇʽʜʧʨʠʻʤʩʪʚʦ, ɺɸʊ çʂʨʠʩʪʘʣ-ʄè (ʚʠʛʦʪʦʚʣʝʥʥʷ ʮʫʢʨʫ), ʩʧʽʣʴʥʝ 

ʧʽʜʧʨʠʻʤʩʪʚʦ çʂʠʾʚ-ɸʪʣʘʥʪʠʢè, ɺɸʊ ʄʠʨʦʥʽʚʩʴʢʠʡ çɸʚʪʦʘʛʨʝʛʘʪʥʠʡ ʟʘʚʦʜè. 

ʋʩʴʦʛʦ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʶʶʯʠʭ ʧʦ ʛʘʣʫʟʷʭ ʛʦʩʧʦʜʘʨʯʦʛʦ ʢʦʤʧʣʝʢʩʫ ʄʠʨʦʥʽʚʩʴʢʦʾ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ ʩʪʘʥʦʚʠʪʴ: ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʩʝʢʪʦʨʽ ï 1747 ʦʩʽʙ, 

72300

62600

913
710

7152 1687,7 1600

ɿʝʤʝʣʴʥʠʡ ʬʦʥʜ ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ 

ʛʨʦʤʘʜʠ

ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷʆʨʥʘ ʟʝʤʣʷ

ɹʘʛʘʪʦʨʽʯʥʽ ʥʘʩʘʜʞʝʥʥʷʉʘʜʠ

ʇʘʩʦʚʠʩʴʢʘ ʉʽʥʦʢʦʩʠ

ɿʨʦʰʫʚʘʣʴʥʽ ʟʝʤʣʽ
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ʧʨʦʤʠʩʣʦʚʽʩʪʴ ï 2160 ʦʩʽʙ, ʚ ʙʫʜʽʚʥʠʮʪʚʽ ï 331 ʦʩʦʙʘ, ʪʦʨʛʽʚʣʷ ʪʘ ʩʬʝʨʘ ʧʦʩʣʫʛ ï 660 

ʦʩʽʙ, ʦʨʛʘʥʠ ʚʣʘʜʠ, ʦʭʦʨʦʥʘ ʟʜʦʨʦʚôʷ, ʦʩʚʽʪʘ ʪʘ ʢʫʣʴʪʫʨʘ ï 2777 ʦʩʽʙ, ʪʨʘʥʩʧʦʨʪ, 

ʧʦʰʪʘ ʪʘ ʟʚôʷʟʦʢ ï 258 ʦʩʽʙ, ʪʘ ʬʽʥʘʥʩʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ï 59 ʦʩʽʙ. ɺʽʜ 90-ʭ ʨʦʢʽʚ ʽ ʜʦ 

ʩʴʦʛʦʜʥʽ ʚ ʨʘʡʦʥʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 74 ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʝʜʝʨʞʘʚʥʦʛʦ ʩʝʢʪʦʨʘ, 28 

ʘʢʮʽʦʥʝʨʥʠʭ ʪʦʚʘʨʠʩʪʚ, 85 ʧʨʠʚʘʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, 50 ʢʦʦʧʝʨʘʪʠʚʽʚ, 109 ʪʦʚʘʨʠʩʪʚ 

ʟ ʦʙʤʝʞʝʥʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ. ʆʩʥʦʚʥʦʶ ʩʬʝʨʦʶ ʜʽʷʣʴʥʦʩʪʽ ʮʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʻ 

ʪʦʨʛʦʚʦ-ʧʦʩʝʨʝʜʥʠʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ [10]. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʧʨʦʭʦʜʠʪʴ ʇʽʚʜʝʥʥʦ-ɿʘʭʽʜʥʘ ʟʘʣʽʟʥʠʮʷ ʪʘ ʘʚʪʦʤʘʛʽʩʪʨʘʣʴ ʂʠʾʚ - 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ. 

ʅʘʡʙʽʣʴʰʦʶ ʨʽʯʢʦʶ ʻ ʈʦʩʴ, ʪʘʢʦʞ ʧʨʦʪʽʢʘʶʪʴ ʨʽʯʢʠ ɹʫʪʝʥʷ,  ʈʦʩʘʚʘ, 

ʐʝʚʝʣʫʭʘ, ʉʫʭʠʡ ʂʘʛʘʨʣʠʢ, ʂʘʟʘʨʢʘ, ʪʘ ʉʠʥʷʚʢʘ ï ʧʨʠʪʦʢʘ ʨʽʯʢʠ ʈʦʩʘʚʘ. ɺʽʜʤʽʪʢʠ 

ʚʠʩʦʪ ʥʘʜ ʨʽʚʥʝʤ ɹʘʣʪʽʡʩʴʢʦʛʦ ʤʦʨʷ 128ʤ. ʉʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 

ʩʪʘʥʦʚʠʪʴ 8,5 ÁC ʪʝʧʣʘ. ʉʝʨʝʜʥʷ ʤʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʷʛʘʻ 12,9ÁC, ʘ ʩʝʨʝʜʥʷ 

ʤʽʥʽʤʘʣʴʥʘ ï 4,1ÁC. ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ  ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 500 ʤʤ. 

ʂʣʽʤʘʪ ʧʦʤʽʨʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ ʪʘ ʤôʷʢʠʡ, ʟ ʪʨʠʚʘʣʠʤ ʣʽʪʦʤ ʪʘ ʥʝʩʪʽʡʢʠʤʠ 

ʤʦʨʦʟʘʤʠ ʚʟʠʤʢʫ ʽ ʚʝʩʥʦʶ, ʪʘ ʪʝʧʣʦʶ ʦʩʽʥʥʶ, ʱʦ ʩʧʨʠʷʻ ʫʩʧʽʰʥʦʤʫ ʚʝʜʝʥʥʶ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʛʨʦʤʘʜʠ ʧʝʨʝʚʘʞʘʶʪʴ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽ ʪʘ 

ʟʘʭʽʜʥʽ ʚʽʪʨʠ, ʚʣʽʪʢʫ ʞ ʚʽʶʪʴ ʧʽʚʜʝʥʥʽ ʪʘ ʩʭʽʜʥʽ ʚʽʪʨʠ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʥʦʩʠʪʴ 

ʦʧʘʜʠ [11]. 

ɺʠʩʥʦʚʦʢ: ɺʠʙʽʨ ʪʝʨʠʪʦʨʽʾ ʄʠʨʦʥʽʚʩʴʢʦʛʦ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ, ʷʢ ʦʙôʻʢʪ 

ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴ ʦʙʫʤʦʚʣʝʥʦ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʬʦʨʤ ʜʘʥʦʾ 

ʪʝʨʠʪʦʨʽʾ, ʱʦ ʩʧʨʠʷʻ ʨʽʟʥʦʤʘʥʽʪʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʟʝʤʝʣʴ. 
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1.4 ʆʛʣʷʜ ʨʝʘʣʽʟʦʚʘʥʠʭ ʧʨʦʝʢʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɻɯʉ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ɼɿɿ 

 

 

 

ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (ɻɯʉ) ʥʘʙʫʣʠ ʰʠʨʦʢʦʾ ʫʚʘʛʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʦʩʪʘʥʥʽ ʨʦʢʠ. ʊʝʭʥʦʣʦʛʽʷ ʤʦʞʝ ʥʘʜʘʪʠ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ ʦʨʛʘʥʽʟʘʮʽʷʤ, ʛʨʫʧʘʤ, 

ʪʘ ʦʩʦʙʘʤ, ʷʢʽ ʥʠʤ ʢʦʨʠʩʪʫʶʪʴʩʷ. ʆʜʥʘʢ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʦʛʦ ʷʢ ʮʝ ʨʝʘʣʽʟʦʚʘʥʦ. ɹʽʣʴʰʽʩʪʴ ʫʩʧʽʰʥʠʭ ɻɯʉ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʠʡ ʛʘʨʘʥʪʫʻ, ʱʦ ʢʽʥʮʝʚʠʡ ʧʨʦʜʫʢʪ ʚʽʜʧʦʚʽʜʘʪʠʤʝ 

ʧʦʪʨʝʙʘʤ ʢʦʨʠʩʪʫʚʘʯʽʚ [12]. 

ɻʝʦʛʨʘʬʽʯʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ (ɻɯʉ) ï ʮʝ ʩʠʩʪʝʤʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʟʙʠʨʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ, ʦʧʨʘʮʶʚʘʥʥʷ, ʜʦʩʪʫʧ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ 

ʧʨʦʩʪʦʨʦʚʦ ʢʦʦʨʜʠʥʦʚʘʥʠʭ ʜʘʥʠʭ. ɯʥʬʦʨʤʘʮʽʶ ʫ ʩʝʨʝʜʦʚʠʱʽ ɻɯʉ ʧʦʜʘʶʪʴ ʫ 

ʚʠʛʣʷʜʽ ʝʣʝʢʪʨʦʥʥʠʭ ʢʘʨʪ, ʷʢʽ ʥʘʣʽʯʫʶʪʴ ʛʨʘʬʽʯʥʫ ʩʢʣʘʜʦʚʫ (ʤʝʞʽ ʪʝʨʠʪʦʨʽʡ ʘʙʦ 

ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ) ʽ ʧʦʚôʷʟʘʥʫ ʟ ʥʠʤʠ ʘʪʨʠʙʫʪʠʚʥʫ ʽʥʬʦʨʤʘʮʽʶ 

(ʪʝʢʩʪʦʚʫ, ʯʠʩʣʦʚʫ ʪʘ ʘʫʜʽʦʚʽʟʫʘʣʴʥʫ). ɻɯʉ-ʪʝʭʥʦʣʦʛʽʾ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʘʢʪʠʚʥʦ 

ʚʧʨʦʚʘʜʞʫʶʪʴ ʫ ʨʽʟʥʽ ʛʘʣʫʟʽ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʫ ʩʠʩʪʝʤʠ ʜʝʨʞʘʚʥʦʛʦ ʽ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ, ʚ ʥʘʫʢʫ ʽ ʦʩʚʽʪʫ, ʘʜʞʝ ʙʣʠʟʴʢʦ 80 % ʽʥʬʦʨʤʘʮʽʾ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ 

ʤʘʻ ʛʝʦʛʨʘʬʽʯʥʫ ʩʢʣʘʜʦʚʫ (ʢʦʦʨʜʠʥʘʪʥʝ ʧʨʠʚôʷʟʫʚʘʥʥʷ ʜʦ ʢʦʥʢʨʝʪʥʦʾ ʪʝʨʠʪʦʨʽʾ ʘʙʦ 

ʜʦ ʾʾ ʤʦʜʝʣʽ ï ʢʘʨʪʠ). ʆʙʩʷʛ ʪʘʢʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘ 

ʚʠʤʦʛʠ ʜʦ ʾʾ ʦʧʨʘʮʶʚʘʥʥʷ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʫʭʚʘʣʝʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ 

ʩʪʘʶʪʴ ʱʦʨʘʟ ʞʦʨʩʪʢʽʰʠʤʠ. ʉʴʦʛʦʜʥʽ ʝʬʝʢʪʠʚʥʠʡ ʽ ʦʧʝʨʘʪʠʚʥʠʡ ʘʥʘʣʽʟ ʪʘʢʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʟʘʨʘʟ ʚʞʝ ʥʝʤʦʞʣʠʚʠʡ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʜʦʩʷʛʥʝʥʴ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [13]. 

ɿʥʘʯʥʫ ʯʘʩʪʠʥʫ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʘʡʤʘʶʪʴ ʟʝʤʣʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ. ɼʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ ʪʘ ʤʦʥʽʪʦʨʠʥʛʦʤ ʟʝʤʝʣʴ ʚʧʨʦʚʘʜʞʫʶʪʴ 

ʩʠʩʪʝʤʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɻɯʉ. 
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ɺ ʋʢʨʘʾʥʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʟʘʜʘʯ ʽʩʥʫʻ ʩʝʨʚʽʩ ɸʛʨʦʢʘʨʪʘ ʋʢʨʘʾʥʠ. 

ɺʦʥʘ ʻ ʣʽʜʠʨʫʶʯʠʤ ʩʝʨʚʽʩʦʤ ʚ ʘʛʨʘʨʥʽʡ ʛʘʣʫʟʽ. ɸʛʨʦʢʘʨʪʘ ʩʪʚʦʨʝʥʘ ʟʘʜʣʷ ʟʨʦʩʪʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʦʥʦʤʽʢʠ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʂʘʨʪʫ ʟʦʙʨʘʞʝʥʦ ʥʘ ʈʠʩ. 1.4 

 

ʈʠʩ. 1.4 ɸʛʨʦʢʘʨʪʘ ʧʦʩʽʚʥʠʭ ʧʣʦʱ. ɹʫʨʷʢ ʩʪʦʣʦʚʠʡ 2016 ʨʽʢ [14] 

ʂʘʨʪʫ ʨʦʟʜʽʣʝʥʦ ʧʦ ʦʙʣʘʩʪʷʤ ʋʢʨʘʾʥʠ ʽ ʧʦʢʘʟʘʥʦ ʢʽʣʴʢʽʩʪʴ ʧʦʩʽʚʽʚ, ʷʢʽ 100% 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʝʘʣʴʥʠʤ ʜʘʥʠʤ. ʉʝʨʚʽʩ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʦ 

ʦʩʥʦʚʥʠʤ ʧʦʩʽʚʥʠʤ ʢʫʣʴʪʫʨʘʤ ʧʦʯʠʥʘʶʯʠ ʟ 2008 ʨʦʢʫ.  

ɻɯʉ ʩʝʨʚʽʩʠ ʚ ʛʘʣʫʟʽ ɸʛʨʘʨʥʦʾ ʪʝʤʘʪʠʢʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʦ ʚʩʴʦʤʫ 

ʩʚʽʪʫ. ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʙʝʟʧʝʯʝʥʴ ʻ çAGRO MAPè ʟ ʜʦʜʘʪʢʦʤ çAGRO 

NETè. AGRO MAP ʻ ʽʥʪʝʨʘʢʪʠʚʥʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʚʝʙ-ʩʠʩʪʝʤʦʶ, ʷʢʘ ʤʽʩʪʠʪʴ 

ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʧʨʦ ʦʩʥʦʚʥʽ ʧʦʩʽʚʥʽ ʢʫʣʴʪʫʨʠ. ɺʦʥʘ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʧʨʦʚʝʜʝʥʥʷ 

ʘʥʘʣʽʟʫ, ʟʚôʷʟʘʥʦʛʦ ʟ ʜʝʛʨʘʜʘʮʽʻʶ ʟʝʤʝʣʴ, ʜʦʩʣʽʜʞʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʩʠʩʪʝʤ, ʙʘʣʘʥʩʦʤ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʤʽʥ ʢʣʽʤʘʪʫ. ʅʘʨʘʟʽ ʩʝʨʚʽʩ 
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ʤʽʩʪʠʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʪʘʙʣʠʯʥʽ ʜʘʥʽ, ʟʦʙʨʘʞʝʥʽ ʫ ʚʠʛʣʷʜʽ ʢʘʨʪʠ ʧʦ ʢʫʣʴʪʫʨʘʤ. ɼʘʥʽ 

ʦʪʨʠʤʫʶʪʴʩʷ ʽʟ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʟʚʽʪʽʚ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʝʨʝʧʠʩʘʭ, ʷʢ ʧʨʘʚʠʣʦ ʷʢʽ ʧʨʦʚʦʜʷʪʴʩʷ ʢʦʞʥʽ 5-10 ʨʦʢʽʚ. 

 

ʈʠʩ. 1.5 ɯʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʠ Agro-Map 

ɼʦ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʦʛʨʘʤʠ AGRO MAP ʚʭʦʜʠʪʴ ʨʝʜʘʛʫʚʘʥʥʷ ʚʽʜʦʙʨʘʞʝʥʥʷ, 

ʩʪʚʦʨʶʚʘʪʠ ʢʘʨʪʠ ʚʨʦʞʘʶ ʪʘ ʚʝʩʪʠ ʩʪʘʪʠʩʪʠʢʫ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ. 

ɺʠʩʥʦʚʦʢ: ʉʝʨʚʽʩʠ, ʱʦ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʫ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʟʙʦʨʫ ʽ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ, ʦʮʽʥʠʪʠ ʪʘ ʧʦʨʽʚʥʷʪʠ 

ʷʢʽʩʪʴ ˇʨʫʥʪʽʚ ʜʣʷ ʧʦʩʽʚʥʠʭ ʢʫʣʴʪʫʨ.  
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2.1 ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴ 

 

 

 

ɿʝʤʥʽ ʨʝʩʫʨʩʠ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʻ ʮʽʥʥʠʤ ʘʢʪʠʚʦʤ, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻ ʞʠʪʪʻʚʠʡ ʧʨʦʩʪʽʨ ʜʣʷ ʣʶʜʝʡ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʩʫʯʘʩʥʠʡ ʩʪʘʥ 

ʟʝʤʝʣʴ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ . ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʥʠʟʢʦʶ ʬʘʢʪʦʨʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʻ ʷʢ 

ʝʢʦʣʦʛʽʯʥʽ (ʝʨʦʟʽʷ ʪʘ ʜʝʛʨʘʜʘʮʽʷ ˇʨʫʥʪʽʚ)  ʽ ʰʪʫʯʥʽ ʧʨʦʮʝʩʠ (ʫʨʙʘʥʽʟʘʮʽʷ ʟʝʤʝʣʴ) ʪʘʢ 

ʽ ʜʠʥʘʤʽʯʥʽ ʟʤʽʥʠ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥ.̫ ɸʥʪʨʦʧʦʛʝʥʥʘ ʜʽʷʣʴʥʽʩʪʴ ʽ ʰʚʠʜʢʘ 

ʽʥʜʫʩʪʨʽʘʣʽʟʘʮʽʷ ʟʘʚʜʘʶʪʴ ʟʥʘʯʥʠʡ ʪʠʩʢ ʥʘ ʟʝʤʥʽ ʨʝʩʫʨʩʠ, ʱʦ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ 

ʰʢʦʜʠʪ ɹ ʧʨʠʨʦʜʥʽʡ ʝʢʦʩʠʩʪʝʤʽ. ʉʪʘʣʝ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʚʠʤʘʛʘʻ 

ʥʘʜʽʡʥʦʾ, ʪʦʯʥʦʾ ʪʘ ʩʚʦʻʯʘʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʨʽʟʥʠʭ ʤʘʩʰʪʘʙʘʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ï ʮʝ ʪʝʭʥʦʣʦʛʽʷ ʪʘ ʩʠʩʪʝʤʘ ʚʝʜʝʥʥʷ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽ ʚʝʜʝʥʥʷ ʙʘʟ 

ʜʘʥʠʭ, ʩʪʚʦʨʶʚʘʪʠ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ, ʨʦʟʚôʷʟʫʚʘʪʠ ʩʢʣʘʜʥʽ ʟʘʜʘʯʽ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ ʟʘʚʜʷʢʠ ʧʨʦʛʨʘʤʥʠʤ ʟʘʩʦʙʘʤ ɻɯʉ. 

ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʦʪʨʠʤʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ, ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 

ʨʦʟʰʠʨʝʥʥʷ ʧʠʪʘʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟ ʩʪʘʣʠʤ ʨʦʟʚʠʪʢʦʤ ʽ ʫʧʨʘʚʣʽʥʥʷʤ. ɺʽʥ ʧʨʦʧʦʥʫʻ 

ʚʧʣʠʚʦʚʠʡ ʪʘ ʝʬʝʢʪʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪ, ʤʦʥʽʪʦʨʠʥʛʫ, 

ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʫʧʨʘʚʣʷʥʥʷ ʟʝʤʥʠʤʠ ʥʘʜʨʘʤʠ. ɹʘʛʘʪʦ ʥʘʫʢʦʚʮʽʚ ʧʦʚʽʜʦʤʣʷʶʪʴ ʧʨʦ 

ʩʚʦʾ ʚʽʜʢʨʠʪʪʷ ʽ ʦʧʝʨʘʪʠʚʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʤʘʶʯʠʭ ʧʨʷʤʝ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʫʧʨʘʚʣʽʥʥʷ 

ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʟ ʟʘʧʫʩʢʦʤ ʩʫʧʫʪʥʠʢʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʚ 1970-ʭ 

ʨʦʢʘʭ. ʊʠʤ ʥʝ ʤʝʥʰ, ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ ʧʨʦ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, 

ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʨʦʟʫʤʽʥʥʷ ʦʩʥʦʚʥʠʭ ʥʘʫʢʦʚʠʭ ʽ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʦʩʥʦʚ, ʦʩʢʽʣʴʢʠ 

ʽʩʥʫʶʪʴ ʙʽʣʴʰ ʩʝʨʡʦʟʥʽ ʧʨʦʙʣʝʤʠ ʟʨʦʩʪʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 
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ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ. ɯʩʥʫʻ ʪʘʢʦʞ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ 

ʨʦʟʨʠʚ ʤʽʞ ʪʝʦʨʝʪʠʯʥʠʤʠ ʢʦʥʮʝʧʮʽʷʤʠ ʽ ʦʧʝʨʘʪʠʚʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʭ 

ʧʝʨʝʜʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʎʶ ʧʨʦʙʣʝʤʫ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ, ʥʘʜʘʚʰʠ ʥʘʫʢʦʚʦʤʫ ʽ 

ʜʦʩʣʽʜʥʠʮʴʢʦʤʫ ʪʦʚʘʨʠʩʪʚʫ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʦʜʘʪʢʽʚ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʙʣʘʩʪʽ 

ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʩʫʤʽʞʥʠʭ ʪʝʤ [15]. 

ʆʩʥʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ɻɯʉ ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ 

ʟʘʚʜʘʥʴ ʻ ʦʩʦʙʣʠʚʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʾʾ ʙʘʟʘʭ ʜʘʥʠʭ, ʷʢʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʢʣʘʜʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ, ʪʝʢʩʪʦʚʠʭ ʽ ʯʠʩʣʦʚʠʭ 

ʜʘʥʠʭ, ʧʨʦʩʪʦʨʦʚʘ ʧʨʠʚôʷʟʢʘ ʷʢʠʭ ʚʠʟʥʘʯʘʻ ʩʧʝʮʽʘʣʴʥʽ ʩʧʦʩʦʙʠ ʨʝʘʣʽʟʘʮʽʾ, ʷʢ 

ʟʘʛʘʣʴʥʽ ʽ ʘʥʘʣʽʪʠʯʥʽ ʪʘ ʤʦʥʽʪʦʨʠʥʛʦʚʽ ʬʫʥʢʮʽʾ ɻɯʉ, ʚʢʣʶʯʘʶʯʠ ʬʫʥʢʮʽʾ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ, ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʪʘ ʽʥʰʝ 

[16]. ɻɯʉ ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʟʝʤʝʣʴ, ʧʨʦʚʝʜʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʧʦʚʪʦʨʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʤʝʪʦʶ ʷʢʠʭ ʻ 

ʚʠʷʚʣʝʥʥʷ ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ.  

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɻɯʉ ʤʦʥʽʪʦʨʠʥʛʫ 

ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʢʦʩʤʽʯʥʽ ʟʥʽʤʢʠ ʪʠʭ ʨʦʢʽʚ ʧʦʨʽʚʥʷʥʥʷ ʷʢʠʭ ʚʠʢʦʥʫʻʪʴʩʷ, ʘ ʪʘʢʦʞ 

ˇʨʫʥʪʦʚʽ ʢʘʨʪʠ ʦʙʨʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ 

ʧʨʠʜʘʪʥʽʩʪʴ ʪʘ ʤʦʞʣʠʚʦʩʪʽ, ʦʮʽʥʶʚʘʪʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ, ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʪʘ ʨʦʟʫʤʽʪʠ 

ʪʘ ʙʘʛʘʪʦ ʽʥʰʦʛʦ, ʚʽʜʢʨʠʚʘʶʯʠ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʫʤʽʥʥʷ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ɻɯʉ ʧʨʠ ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴ ʤʘʻ ʪʘʢʽ ʧʝʨʩʧʝʢʪʠʚʥʽ ʥʘʧʨʷʤʢʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ: 

- ɿʙʽʨ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʦʪʦʯʥʠʡ ʪʘ ʧʦʧʝʨʝʜʥʽʡ ʩʪʘʥ ʛʝʦʩʠʩʪʝʤ ʚ 

ʢʘʨʪʦʛʨʘʬʽʯʥʽʡ, ʯʠʩʣʦʚʽʡ, ʪʝʢʩʪʦʚʽʡ ʪʘ ʚʽʟʫʘʣʴʥʽʡ ʬʦʨʤʘʭ, ʥʘʷʚʥʽʩʪʴ 

ʨʦʟʚʠʥʝʥʦʾ ʩʠʩʪʝʤʠ ʧʨʦʩʪʦʨʦʚʠʭ ʙʘʟ ʜʘʥʠʭ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʦʩʥʦʚʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʧʨʦʮʝʩʠ ʨʦʟʚʠʪʢʫ ʛʝʦʩʠʩʪʝʤ; 
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- ʈʽʰʝʥʥʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʘʥʘʣʽʪʠʯʥʠʭ ʟʘʜʘʯ ʥʘ ʦʩʥʦʚʽ ʤʦʞʣʠʚʦʩʪʝʡ 

ʘʣʛʦʨʠʪʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʚʠʨʽʰʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɼʦ ʪʘʢʠʭ ʟʘʚʜʘʥʴ, ʧʝʨʰ ʟʘ ʚʩʝ, ʥʘʣʝʞʘʪʴ 

ʟʘʚʜʘʥʥʷ ʘʥʘʣʽʟʫ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʛʝʦʩʠʩʪʝʤ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ 

ʚʠʚʯʝʥʥʷ ʾʭ ʨʦʟʚʠʪʢʫ; 

- ʇʨʦʙʣʝʤʠ ʟʦʥʫʚʘʥʥʷ ʪʘ ʛʝʦʛʨʘʬʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ/ʛʨʫʧʫʚʘʥʥʷ ʟʘ ʟʘʜʘʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ; 

- ɸʥʘʣʽʟ ʚʘʨʽʘʥʪʽʚ ʩʪʨʘʪʝʛʽʯʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʡ ʪʘ ʚʠʙʽʨ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʝʬʝʢʪʠʚʥʦʩʪʽ; 

- ʆʮʽʥʢʘ ʤʦʞʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʠʨʦʜʥʝ 

ʩʝʨʝʜʦʚʠʱʝ. 

ʊʘʢʦʞ ɻɯʉ ʩʠʩʪʝʤʠ ʧʨʠ ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʧʦʚʠʥʥʽ ʚ ʩʝʙʝ ʚʢʣʶʯʘʪʠ : 

- ʆʙʨʦʙʢʘ ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ; 

- ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʬʦʪʦʛʨʘʤʤʝʪʨʽʾ  ʪʘ ʢʘʨʪʦʛʨʘʬʽʾ, ʘʥʘʣʽʟʫ 

ʜʘʥʠʭ ɼɿɿ; 

- ɺʝʜʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʙʘʟ ʜʘʥʠʭ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ɼɿɿ; 

- ʇʦʨʽʚʥʷʥʥʷ ʜʘʥʠʭ; 

- ɺʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ.  

ʌʫʥʢʮʽʦʥʘʣʴʥʫ ʤʦʜʝʣʴ ɻɯʉ ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ.2.1. 
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ʈʠʩ.2.1 ʌʫʥʢʮʽʦʥʘʣʴʥʫ ʤʦʜʝʣʴ ɻɯʉ ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴ 

ʉʪʨʫʢʪʫʨʥʦ ɻɯʉ ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʤʙʽʥʘʮʽʶ ʽʻʨʘʨʭʽʯʥʦ ʦʨʛʘʥʽʟʦʚʘʥʦʾ 

ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʘʙʦ ʪʦʧʦʣʦʛʽʯʥʦʾ ʙʘʟʠ ʟʽ ʩʢʣʘʜʥʦʶ ʩʠʩʪʝʤʦʶ, ʷʢʘ ʤʽʩʪʠʪʴ 

ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʽ ʧʨʠʚôʷʟʘʥʽ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʪʦʯʦʢ ʥʘ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʥʷʭ 

ʨʽʟʥʦʨʽʜʥʽ ʮʠʬʨʦʚʽ ʜʘʥʽ ʧʨʦ ʩʪʘʥ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ [17]. 

 

 

 

 

ɻɯʉ ʤʦʥʽʪʦʨʠʥʛʫ 

ʟʝʤʝʣʴ 

ɹɻɼ 

ʉʂɹɼ 

ʆʙʨʦʙʢʘ  

ʜʘʥʠʭ 

ɼɿɿ 

ɸʥʘʣʽʟ 

ʜʘʥʠʭ 

ɼɿɿ 

ʇʦʨʽʚʥʷʥʥʷ 

ɼʘʥʠʭ ɼɿɿ 

ɺʽʟʫʘʣʽʟʘʮʽʷ 

ʜʘʥʠʭ 

ʆʙôʻʢʪʠ 

ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ 

ʈʝʻʩʪʨ 

ʨ̌ʫʥʪʽʚ 

ʪʝʨʠʪʦʨʽʾ 

ʈʝʻʩʪʨ 

ʜʘʥʠʭ 

ɼɿɿ 
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2.2 ʈʦʟʨʦʙʣʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ  

 

 

ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʤʦʜʝʣʴ ʻ, ʧʦ ʩʫʪʽ, ʩʭʝʤʦʶ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ 

ʪʘ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʠʤʠ ʧʨʦʮʝʩʽʚ ʜʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ. ʈʝʘʣʽʟʘʮʽʷ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʥʘ ʢʦʤʧ'ʶʪʝʨ ̔ʦʧʠʩʫʻʪʴʩʷ ʬʽʟʠʯʥʦʶ ʤʦʜʝʣʣʶ, ʷʢʘ ʤʽʩʪʠʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʫ ʧʨʦʩʪʦʨʦʚʫ ʤʦʜʝʣʴ ʜʘʥʠʭ, ʾʭ ʩʪʨʫʢʪʫʨʫ ʪʘ ʩʭʝʤʫ 

ʘʥʘʣʽʟʫ.  

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʧʦʪʨʽʙʥʦ ʯʽʪʢʦ ʚʠʟʥʘʯʠʪʠ ʾʾ 

ʝʣʝʤʝʥʪʠ - ʦʙ'ʻʢʪʠ, ʾʭ ʩʪʘʥ ʪʘ ʚʟʘʻʤʥʽ ʚʽʜʥʦʩʠʥʠ, ʘ ʧʦʪʽʤ ʩʢʣʘʩʪʠ ʙʣʦʢ-ʩʭʝʤʫ, ʱʦ 

ʽʣʶʩʪʨʫʻ ʝʪʘʧʠ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʪʘ ʽʩʥʫʶʯʽ ʚʠʤʦʛʠ, ʚʢʣʶʯʘʶʯʠ ʚʠʤʦʛʠ ʜʦ 

ʚʠʭʽʜʥʠʭ ʪʘ ʨʝʟʫʣʴʪʫʶʯʠʭ ʜʘʥʠʭ [18]. 

ɼʘʥʘ ʤʦʜʝʣʴ ʚʽʜʦʙʨʘʞʫʻ ʛʦʣʦʚʥʽ ʤʦʤʝʥʪʠ, ʱʦ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʩʥʦʚʦʶ 

ʤʘʡʙʫʪʥʴʦʾ ʤʦʜʝʣʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʦʥʘ ʚʠʟʥʘʯʘʻ ʩʢʣʘʜ ʚʭʽʜʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʦʙʤʝʞʝʥʴ, ʱʦ ʚʚʦʜʷʪʴʩʷ ʚ ʽʤʽʪʘʮʽʡʥʫ ʤʦʜʝʣʴ [19]. 

 

ʈʠʩ.2.2 ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ɻɯʉ ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴ [19] 
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ʈʦʟʨʦʙʣʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʻ ʧʝʨʰʠʤ ʨʽʚʥʝʤ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʙʘʟ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʪʘʢ ʷʢ ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʦʧʠʩʘʪʠ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʠ, ʣʦʛʽʢʫ 

ʧʨʦʛʨʘʤʠ, ʭʘʨʘʢʪʝʨ ʽ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʥʠʤʠ, ʘ ʪʘʢʦʞ ʟʘʛʘʣʴʥʫ ʘʨʭʽʪʝʢʪʫʨʫ 

ʩʠʩʪʝʤʠ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ɻɯʉ ʧʽʜʚʠʱʠʪʴ ʛʘʨʘʥʪʽʶ ʪʦʛʦ, ʱʦ 

ʧʦʪʨʝʙʠ ʚʩʽʭ ʦʩʽʙ ʧʦʚôʷʟʘʥʠʭ ʟ ʩʽʣʴʩʴʢʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ, ʙʫʜʫʪʴ ʟʘʜʦʚʦʣʝʥʽ. ʉʘʤʝ 

ʮʝ ʨʦʙʠʪʴ ʜʦʮʽʣʴʥʠʤ ʨʦʟʨʦʙʢʫ ɻɯʉ ʜʣʷ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʷʢʝ ʧʦʣʷʛʘʻ ʫ ʩʢʣʘʜʘʥʥʽ ʧʨʦʛʥʦʟʽʚ ʜʣʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʽʚ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ [20].  
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2.3 ʋʟʘʛʘʣʴʥʝʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʩʪʘʥʫ ʟʝʤʝʣʴ 

 

 

ɺʠʢʦʥʘʥʥʷ ʜʘʥʦʛʦ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴ ʚʠʢʦʥʫʻʪʴʩʷ 

ʧʦʩʣʽʜʦʚʥʠʤʠ ʝʪʘʧʘʤʠ ʟʛʽʜʥʦ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ, ʷʢʫ ʟʦʙʨʘʞʝʥʦ ʥʘ ʈʠʩ.2.2 

 

ʈʠʩ.2.2 ʊʝʭʥʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʇʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ ʜʘʥʠʭ - ʢʦʤʧʦʥʝʥʪ ʧʽʜʛʦʪʦʚʢʠ ʜʘʥʠʭ, ʦʧʠʩʫʻ ʙʫʜʴ-ʷʢʠʡ 

ʪʠʧ ʦʙʨʦʙʢʠ ʥʝʦʙʨʦʙʣʝʥʠʭ ʜʘʥʠʭ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʾʭ ʜʦ ʽʥʰʦʾ ʧʨʦʮʝʜʫʨʠ, ʷʢʘ ʤʘʻ 

ʙʫʪʠ ʚʠʢʦʥʘʥʘ ʜʦ ʦʙʨʦʙʢʠ ɼɿɿ [21]. ʇʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʟʙʠʨʘʥʥʷ 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ ʽ ʜʦʜʘʪʢʦʚʽ ʤʘʪʝʨʽʘʣʠ, ʘ ʪʘʢʦʞ ʩʢʣʘʜʘʥʥʷ ʙʘʟ ʜʘʥʠʭ ɼɿɿ. 

çʉʠʨʽè ʟʥʽʤʢʠ, ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ, ʤʽʩʪʷʪʴ 

ʥʝʜʦʣʽʢʠ, ʷʢʽ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʚ ʧʦʜʘʣʴʰʦʤʫ ʨʦʙʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʦʤʫ ʜʦʮʽʣʴʥʠʤ ʻ 

ʇʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ ʜʘʥʠʭ 

ʆʙʨʦʙʢʘ ʟʦʙʨʘʞʝʥʥʷ 

ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʟʦʙʨʘʞʝʥʥʷ 

ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʦʮʽʥʢʘ 

ʩʪʘʥʫ ʟʝʤʝʣʴ 
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ʧʦʧʝʨʝʜʥʻ ʦʙʨʦʙʣʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʙʽʣʴʰ ʜʦʩʪʦʚʽʨʥʝ ʟʦʙʨʘʞʝʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ: 

- ɻʝʦʤʝʪʨʠʯʥʦʾ ʢʦʨʝʢʮʽʾ; 

- ʈʘʜʽʦʤʝʪʨʠʯʥʦʾ ʢʦʨʝʢʮʽʾ; 

- ɸʪʤʦʩʬʝʨʥʦʾ ʢʦʨʝʢʮʽʾ [22]. 

ɼʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʽʟʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʜʦʩʣʽʜʞʝʥʴ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʫʯʘʩʪʶ ʣʶʜʝʡ ʪʘ ʬʦʪʦʝʣʝʢʪʨʦʥʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʱʦ 

ʧʝʨʝʥʦʩʷʪʴʩʷ ʩʫʧʫʪʥʠʢʘʤʠ, ʢʦʩʤʽʯʥʠʤʠ ʢʦʨʘʙʣʷʤʠ (ʚʢʣʶʯʘʶʯʠ ʢʦʩʤʽʯʥʽ ʯʦʚʥʠʢʠ), 

ʣʽʪʘʢʘʤʠ, ʥʘʚʢʦʣʦʢʦʩʤʽʯʥʠʤʠ ʘʧʘʨʘʪʘʤʠ ʪʘ ʨʽʟʥʠʤʠ ʥʘʟʝʤʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ. 

ʐʪʫʯʥʽ ʩʫʧʫʪʥʠʢʠ, ʦʩʥʘʱʝʥʽ ʜʘʪʯʠʢʘʤʠ ʟʘʭʦʧʣʝʥʥʷ ʟʦʙʨʘʞʝʥʴ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ, 

ʥʘʟʠʚʘʶʪʴʩʷ ʩʫʧʫʪʥʠʢʘʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ. ʉʫʧʫʪʥʠʢʠ ʤʦʞʫʪʴ 

ʧʦʩʣʽʜʦʚʥʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʚʩʽʻʶ ʟʝʤʥʦʶ ʢʫʣʝʶ ʘʙʦ ʟʘʜʘʥʦʶ ʾʾ ʯʘʩʪʠʥʦʶ ʧʨʦʪʷʛʦʤ 

ʧʝʚʥʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ. ʉʫʧʫʪʥʠʢʠ ʪʘ ʣʽʪʘʢʠ ʟʙʠʨʘʶʪʴ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʙʘʟʦʚʠʭ 

ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʪʘ ʟʦʙʨʘʞʝʥʴ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ 

ʟʦʥʜʫʚʘʥʥʽ, ʘ ʜʘʪʯʠʢʠ, ʱʦ ʟʘʟʚʠʯʘʡ ʨʦʟʛʦʨʪʘʶʪʴʩʷ ʥʘ ʮʠʭ ʧʣʘʪʬʦʨʤʘʭ, ʚʢʣʶʯʘʶʪʴ 

ʧʣʽʚʢʦʚʽ ʪʘ ʮʠʬʨʦʚʽ ʢʘʤʝʨʠ, ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʩʚʽʪʣʘ ʪʘ ʜʘʣʴʥʦʩʪʽ (LiDAR), 

ʩʠʩʪʝʤʠ ʨʘʜʘʨʽʚ ʽʟ ʩʠʥʪʝʟʦʚʘʥʦʶ ʘʧʝʨʪʫʨʦʶ (SAR) ʪʘ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʽ ʪʘ 

ʛʽʧʝʨʩʧʝʢʪʨʘʣʴʥʽ ʩʢʘʥʝʨʠ [23]. 

SENTINEL-2, ʟʘʧʫʱʝʥʠʡ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʠ ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʤʽʩʽʾ 

Copernicus 23 ʯʝʨʚʥʷ 2015 ʨʦʢʫ, ʨʦʟʨʦʙʣʝʥʦ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʜʦʩʪʘʚʢʠ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ ʪʘ ʟʦʙʨʘʞʝʥʴ. ʉʫʧʫʪʥʠʢ ʦʩʥʘʱʝʥʠʡ ʦʧʪʠʢʦ-ʝʣʝʢʪʨʦʥʥʠʤ 

ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʠʤ ʜʘʪʯʠʢʦʤ ʜʣʷ ʟʡʦʤʢʠ ʟ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ Sentinel-2 ʚʽʜ 10 

ʜʦ 60 ʤ ʫ ʚʠʜʠʤʽʡ, ʙʣʠʞʥʽʡ ʽʥʬʨʘʯʝʨʚʦʥʽʡ (VNIR) ʪʘ ʢʦʨʦʪʢʦʭʚʠʣʴʦʚʽʡ 

ʽʥʬʨʘʯʝʨʚʦʥʽʡ (SWIR) ʟʦʥʽ ʩʧʝʢʪʨʫ, ʱʦ ʚʢʣʶʯʘʻ 13 ʩʧʝʢʪʨʘʣʴʥʠʭ ʢʘʥʘʣʽʚ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʜʠʤʽʩʪʴ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ, ʚʢʣʶʯʘʶʯʠ ʩʪʘʥ ʨʦʩʣʠʥʥʦʩʪʽ ʪʠʤʯʘʩʦʚʽ ʟʤʽʥʠ, 

ʘ ʪʘʢʦʞ ʤʽʥʽʤʽʟʫʻ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʥʽʤʘʥʥʷ. ʆʨʙʽʪʘ ʤʘʻ ʩʝʨʝʜʥʶ 

ʚʠʩʦʪʫ 785 ʢʤ, ʘ ʥʘʷʚʥʽʩʪʴ ʫ ʩʢʣʘʜʽ ʤʽʩʽʾ ʜʚʦʭ ʩʫʧʫʪʥʠʢʽʚ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ 
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ʧʦʚʪʦʨʥʽ ʟʡʦʤʢʠ 5 ʜʥʽʚ ʥʘ ʝʢʚʘʪʦʨʽ ʪʘ 2-3 ʜʥʽ ʥʘ ʩʝʨʝʜʥʽʭ ʰʠʨʦʪʘʭ. ɼʘʥʽ Sentinel-2 

ʥʘʜʘʶʪʴ ʧʨʦʛʨʘʤʫ GMES (ɻʣʦʙʘʣʴʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 

ʙʝʟʧʝʢʠ), ʩʧʽʣʴʥʦ ʨʝʘʣʽʟʫʶʪʴ ʩʣʫʞʙʠ ɭʉ (ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʤʽʩʽʾ) ʪʘ ESA 

(ɭʚʨʦʧʝʡʩʴʢʝ ʢʦʩʤʽʯʥʝ ʘʛʝʥʪʩʪʚʦ), ʧʦʚ'ʷʟʘʥʽ ʽʟ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷʤ, ʩʽʣʴʩʴʢʠʤ 

ʛʦʩʧʦʜʘʨʩʪʚʦʤ ʪʘ ʣʽʩʦʚʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ, ʘ ʪʘʢʦʞ ʽʟ ʤʦʥʽʪʦʨʠʥʛʦʤ ʩʪʠʭʽʡʥʠʭ ʣʠʭ ʽ 

ʛʫʤʘʥʽʪʘʨʥʠʭ ʦʧʝʨʘʮʽʡ [24]. ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʧʫʪʥʠʢʽʚ ʩʝʨʽʾ SENTINEL-2 

ʧʦʢʘʟʘʥʽ ʫ ɼʦʜʘʪʢʫ ɸ ʪʘ ʜʽʘʧʘʟʦʥʠ SENTINEL-2 ï ɼʦʜʘʪʦʢ ɹ. 

 

 

ʈʠʩ. 2.3 ʉʫʧʫʪʥʠʢ SENTINEL-2 [25] 

Sentinel-2 ʦʩʥʘʱʝʥʠʡ ʙʘʛʘʪʦʩʧʝʢʪʨʘʣʴʥʠʤ ʬʦʨʤʫʚʘʯʝʤ ʟʦʙʨʘʞʝʥʴ (MSI). 

ʎʝʡ ʜʘʪʯʠʢ ʟʘʙʝʟʧʝʯʫʻ 13 ʩʧʝʢʪʨʘʣʴʥʠʭ ʜʽʘʧʘʟʦʥʽʚ ʽʟ ʨʦʟʤʽʨʦʤ ʧʽʢʩʝʣʷ ʚʽʜ 10 ʜʦ 60 

ʤʝʪʨʽʚ. 

- ʁʦʛʦ ʩʠʥʽʡ (B2), ʟʝʣʝʥʠʡ (B3), ʯʝʨʚʦʥʠʡ (B4) ʪʘ ʙʣʠʞʥʽʡ 

ʽʥʬʨʘʯʝʨʚʦʥʠʡ (B8) ʢʘʥʘʣʠ ʤʘʶʪʴ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ 10 ʤʝʪʨʽʚ. 
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-  ʁʦʛʦ ʯʝʨʚʦʥʠʡ ʢʨʘʡ (B5), ʙʣʠʞʥʽʡ ʽʥʬʨʘʯʝʨʚʦʥʠʡ ʜʽʘʧʘʟʦʥ NIR (B6, 

B7 ʪʘ B8A) ʪʘ ʢʦʨʦʪʢʦʭʚʠʣʴʦʚʠʡ ʽʥʬʨʘʯʝʨʚʦʥʠʡ ʜʽʘʧʘʟʦʥ SWIR (B11 

ʪʘ B12) ʤʘʶʪʴ ʚʽʜʩʪʘʥʴ ʚʠʙʽʨʢʠ ʚʽʜ ʟʝʤʣʽ 20 ʤʝʪʨʽʚ. 

- ʇʨʠʙʝʨʝʞʥʠʡ ʘʝʨʦʟʦʣʴ (B1) ʪʘ ʧʝʨʠʩʪʘ ʩʤʫʛʘ (B10) ʤʘʶʪʴ ʨʦʟʤʽʨ 60-

ʤʝʪʨʦʚʦʛʦ ʧʽʢʩʝʣʷ [26]. 

ʊʘʙʣʠʮʷ 2.1 

ʈʽʚʥʽ ʦʙʨʦʙʢʠ SENTINEL-2 

ʈʽʚʝʥʴ ʆʙʨʦʙʢʘ ʆʙʩʷʛ 

1B ʈʘʜʽʦʤʝʪʨʠʯʥʘ ʢʦʨʝʢʮʽʷ 27 MB (25x23 km) 

1C ʈʘʜʽʦʤʝʪʨʠʯʥʘ ʢʦʨʝʢʮʽʷ, 

ʦʨʪʦʪʨʘʥʩʬʦʨʤʦʚʘʥʽ 

ʟʦʙʨʘʞʝʥʥʷ Digital 

Elevation Model (DEM) 

500 MB (100 km2) 

2A ʈʘʜʽʦʤʝʪʨʠʯʥʘ ʽ 

ʛʝʦʤʝʪʨʠʯʥʘ ʢʦʨʝʢʮʽʷ 

600 MB (100 km2) 

 

ɺ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘʜʣʷ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʟʦʙʨʘʞʝʥʥʷ, ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʙʽʥʘʮʽʡ ʢʘʥʘʣʽʚ. ɯʟ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʢʦʤʙʽʥʘʮʽʡ ʤʠ ʤʦʞʝʤʦ ʦʪʨʠʤʘʪʠ ʰʫʢʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʽʟ ʟʦʙʨʘʞʝʥʥʷ, ʪʘʢʫ ʷʢ 

ʚʠʟʥʘʯʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽ ʨʦʩʣʠʥʥʽ ʦʙôʻʢʪʠ. ʂʦʤʙʽʥʘʮʽʾ ʢʘʥʘʣʽʚ 

ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ. 2.2. 

 

 

 

 

 

 



36 
 

ʊʘʙʣʠʮʷ 2.2 

ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʢʦʤʙʽʥʘʮʽʡ ʢʘʥʘʣʽʚ Sentinel 

ʂʦʤʙʽʥʘʮʽʷ ɯʥʬʦʨʤʘʮʽʷ  ʇʨʠʢʣʘʜ 

1 2 3 

ɺ4,ɺ3,ɺ2 çʅʘʪʫʨʘʣʴʥʠʡ ʢʦʣʽʨè. 

 ʁʦʛʦ ʤʝʪʘ ï ʚʽʜʦʙʨʘʞʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʪʘʢ 

ʩʘʤʦ, ʷʢ ʥʘʰʽ ʦʯʽ ʙʘʯʘʪʴ ʩʚʽʪ. ʈʦʩʣʠʥʥʽʩʪʴ ï 

ʟʝʣʝʥʘ, ʤʽʩʴʢʽ ʨʠʩʠ ʯʘʩʪʦ ʟʜʘʶʪʴʩʷ ʙʽʣʠʤʠ 

ʪʘ ʩʽʨʠʤʠ, ʚʦʜʘ ʤʘʻ ʚʽʜʪʽʥʦʢ ʪʝʤʥʦ-ʩʠʥʴʦʛʦ 

ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʥʘʩʢʽʣʴʢʠ ʚʦʥʘ ʯʠʩʪʘ. ʎʷ 

ʢʦʤʙʽʥʘʮʽʷ ʻ ʙʘʟʦʚʦʶ ʟʘ ʙʫʜʴ-ʷʢʦʛʦ 

ʢʘʨʪʫʚʘʥʥʷ. ɺʦʥʘ ʪʘʢʦʞ ʜʘʻ ʤʘʢʩʠʤʘʣʴʥʦ 

ʢʦʨʠʩʥʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʦʩʘʜʦʚʠʭ 

ʘʢʫʤʫʣʷʪʠʚʥʠʭ ʧʦʚʝʨʭʦʥʴ ʟ ʚʽʜʩʫʪʥʽʤ ʘʙʦ 

ʨʦʟʨʽʜʞʝʥʠʤ ʨʦʩʣʠʥʥʠʤ ʧʦʢʨʠʚʦʤ. 

 

 

ɺ8,ɺ4,ɺ3 çʂʦʣʴʦʨʦʚʠʡ ɯʥʬʨʘʯʝʨʚʦʥʠʡè  

ʂʦʤʙʽʥʘʮʽʷ ʢʦʣʴʦʨʦʚʠʭ ʽʥʬʨʘʯʝʨʚʦʥʠʭ 

ʩʤʫʛ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʟʜʦʨʦʚʦʾ ʪʘ 

ʥʝʟʜʦʨʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʙʣʠʞʥʽʡ ʽʥʬʨʘʯʝʨʚʦʥʠʡ ʜʽʘʧʘʟʦʥ (B8), ʚʽʥ 

ʦʩʦʙʣʠʚʦ ʜʦʙʨʝ ʚʽʜʙʠʚʘʻ ʭʣʦʨʦʬʽʣ. ʆʩʴ 

ʯʦʤʫ ʥʘ ʢʦʣʴʦʨʦʚʦʤʫ ʽʥʬʨʘʯʝʨʚʦʥʦʤʫ 

ʟʦʙʨʘʞʝʥʥʽ ʛʫʩʪʽʰʘ ʨʦʩʣʠʥʥʽʩʪʴ ʤʘʻ 

ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ. ɸʣʝ ʤʽʩʴʢʽ ʨʘʡʦʥʠ ʙʽʣʽ. 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.2 

ɺ12,ɺ8,ɺ4 çʂʦʨʦʪʢʦʭʚʠʣʴʦʚʠʡ ʽʥʬʨʘʯʝʨʚʦʥʠʡè 

ʂʦʤʙʽʥʘʮʽʷ ʢʦʨʦʪʢʦʭʚʠʣʴʦʚʠʭ 

ʽʥʬʨʘʯʝʨʚʦʥʠʭ ʜʽʘʧʘʟʦʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻ 

SWIR (B12), NIR (B8A) ʪʘ ʯʝʨʚʦʥʠʡ (B4). 

ʎʝʡ ʢʦʤʧʦʟʠʪ ʧʦʢʘʟʫʻ ʨʦʩʣʠʥʥʽʩʪʴ ʫ ʨʽʟʥʠʭ 

ʚʽʜʪʽʥʢʘʭ ʟʝʣʝʥʦʛʦ. ʗʢ ʧʨʘʚʠʣʦ, ʪʝʤʥʽʰʽ 

ʚʽʜʪʽʥʢʠ ʟʝʣʝʥʦʛʦ ʚʢʘʟʫʶʪʴ ʥʘ ʛʫʩʪʽʰʫ 

ʨʦʩʣʠʥʥʽʩʪʴ. ɸʣʝ ʢʦʨʠʯʥʝʚʠʡ ʚʢʘʟʫʻ ʥʘ 

ʛʦʣʠʡ ˇʨʫʥʪ ʪʘ ʟʘʙʫʜʦʚʘʥʽ ʪʝʨʠʪʦʨʽʾ.  

 

ɺ11,ɺ8,ɺ2 çʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦè  

ʂʦʤʙʽʥʘʮʽʷ ʜʽʘʧʘʟʦʥʽʚ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʠʢʦʨʠʩʪʦʚʫʻ SWIR-1 (B11), 

ʙʣʠʞʥʽʡ ʽʥʬʨʘʯʝʨʚʦʥʠʡ ʜʽʘʧʘʟʦʥ (B8) ʪʘ 

ʩʠʥʽʡ (B2). ɺʽʥ ʚ ʦʩʥʦʚʥʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʟʜʦʨʦʚ'ʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ 

ʯʝʨʝʟ ʪʝ, ʷʢ ʚʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʢʦʨʦʪʢʦʭʚʠʣʴʦʚʝ ʪʘ ʙʣʠʞʥʻ ʽʥʬʨʘʯʝʨʚʦʥʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʆʙʠʜʚʽ ʮʽ ʩʤʫʛʠ 

ʦʩʦʙʣʠʚʦ ʭʦʨʦʰʽ ʚʠʜʽʣʝʥʥʷ ʛʫʩʪʦʾ 

ʨʦʩʣʠʥʥʦʩʪʽ, ʷʢʘ ʟʜʘʻʪʴʩʷ ʪʝʤʥʦ-ʟʝʣʝʥʦʾ. 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.2 

ɺ12,ɺ11,ɺ2 çɻʝʦʣʦʛʽʷè  

ʂʦʤʙʽʥʘʮʽʷ ʛʝʦʣʦʛʽʯʥʠʭ ʢʘʥʘʣʽʚ - ʟʨʫʯʥʠʡ 

ʜʦʜʘʪʦʢ ʜʣʷ ʧʦʰʫʢʫ ʛʝʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ. 

ʉʶʜʠ ʚʭʦʜʷʪʴ ʨʦʟʣʦʤʠ, ʣʽʪʦʣʦʛʽʷ ʪʘ 

ʛʝʦʣʦʛʽʯʥʽ ʬʦʨʤʘʮʽʾ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʢʘʥʘʣʠ SWIR-2 (B12), SWIR-1 (B11) ʪʘ 

ʩʠʥʽʡ (B2), ʛʝʦʣʦʛʠ ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʶ ʢʦʤʙʽʥʘʮʽʶ ʢʘʥʘʣʽʚ 

Sentinel ʜʣʷ ʩʚʦʛʦ ʘʥʘʣʽʟʫ. 

 

ɺ4,ɺ3,ɺ1 çɹʘʪʠʤʝʪʨʠʯʥʠʡè 

ʂʦʤʙʽʥʘʮʽʷ ʙʘʪʠʤʝʪʨʠʯʥʠʭ ʩʤʫʛ ʜʦʙʨʝ 

ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʧʨʠʙʝʨʝʞʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʂʦʤʙʽʥʘʮʽʷ ʙʘʪʠʤʝʪʨʠʯʥʠʭ ʩʤʫʛ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʯʝʨʚʦʥʫ (B4), ʟʝʣʝʥʫ (B3) ʪʘ 

ʧʨʠʙʝʨʝʞʥʫ ʩʤʫʛʫ (B1). ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʩʤʫʛʠ ʧʨʠʙʝʨʝʞʥʠʭ ʘʝʨʦʟʦʣʽʚ ʟʨʫʯʥʝ ʜʣʷ 

ʦʮʽʥʢʠ ʟʘʚʠʩʣʠʭ ʚʽʜʢʣʘʜʝʥʴ ʫ ʚʦʜʽ. 

 

(B8-B4)/ 

(B8+B4) 

çɺʝʛʝʪʘʮʽʡʥʠʡ ʽʥʜʝʢʩè. ʆʩʢʽʣʴʢʠ ʙʣʠʞʥʻ 

ʽʥʬʨʘʯʝʨʚʦʥʝ ʩʚʽʪʣʦ (ʷʢʝ ʩʠʣʴʥʦ 

ʚʽʜʦʙʨʘʞʘʻ ʨʦʩʣʠʥʥʽʩʪʴ) ʽ ʯʝʨʚʦʥʝ ʩʚʽʪʣʦ 

(ʷʢʝ ʧʦʛʣʠʥʘʻ ʨʦʩʣʠʥʥʽʩʪʴ), ʚʝʛʝʪʘʮʽʡʥʠʡ 

ʽʥʜʝʢʩ ʭʦʨʦʰʠʡ ʜʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ 

ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥʥʦʩʪʽ. ʋ ʪʦʡ ʯʘʩ, ʷʢ ʚʠʩʦʢʽ 

ʟʥʘʯʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʱʽʣʴʥʠʡ ʧʦʣʦʛ, 

ʥʠʟʴʢʽ ʘʙʦ ʥʝʛʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ 

ʤʽʩʴʢʽ ʪʘ ʚʦʜʥʽ ʦʙ'ʻʢʪʠ. 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.2 

(B8A-B11)/ 

(B8A+B11) 

çɯʥʜʝʢʩ ʚʦʣʦʛʦʩʪʽè - ̔ ʜʝʘʣʴʥʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʚʦʜʥʦʛʦ ʩʪʨʝʩʫ ʨʦʩʣʠʥ. ɺʽʥ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʨʦʪʢʦʭʚʠʣʴʦʚʝ ʪʘ ʙʣʠʞʥʻ 

ʽʥʬʨʘʯʝʨʚʦʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʚʤʽʩʪʫ ʚʦʣʦʛʠ. ɺ 

ʮʽʣʦʤʫ ʙʽʣʴʰ ʚʦʣʦʛʘ ʨʦʩʣʠʥʥʽʩʪʴ ʤʘʻ ʚʠʱʽ 

ʟʥʘʯʝʥʥʷ. ɸʣʝ ʥʠʞʯʽ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ 

ʚʦʣʦʛʦʩʪʽ ʧʨʠʧʫʩʢʘʶʪʴ, ʱʦ ʨʦʩʣʠʥʠ 

ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʩʪʘʥʽ ʩʪʨʝʩʫ ʯʝʨʝʟ ʥʝʩʪʘʯʫ 

ʚʦʣʦʛʠ [26]. 

 

 

ɺʠʩʥʦʚʦʢ: ɺ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʟʥʽʤʢʠ 

SENTINEL-2. ɼʘʥʝ ʜʞʝʨʝʣʦ ʜʘʥʠʭ ʟʘʜʦʚʦʣʴʥʷʻ ʚʩʽ ʚʠʤʦʛʠ, ʘ ʩʘʤʝ:  

- ʄʘʻ ʚʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ; 

- ɺʠʩʦʢʘ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ (10 ʤʝʪʨʽʚ), ʜʦʟʚʦʣʷʻ ʜʦʩʣʽʜʠʪʠ ʟʤʽʥʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ; 

- ɼʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʟʥʽʤʢʽʚ ʙʝʟ ʭʤʘʨʥʦʩʪʽ. 

ɺ ʷʢʦʩʪʽ ʨʦʙʦʯʠʭ ʢʘʥʘʣʽʚ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, 

ʙʫʣʘ ʦʙʨʘʥʘ ʢʦʤʙʽʥʘʮʽʷ ɺ11,ɺ8,ɺ2 ʪʘ (B8-B4)/(B8+B4) ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʽʥʜʝʢʩʫ. ʋ ʚʩʽʭ ʦʙʨʘʥʠʭ ʢʘʥʘʣʽʚ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 10 ʤ., ʱʦ ʜʘʻ 

ʟʤʦʛʫ ʦʙôʻʜʥʘʪʠ ʾʭ ʙʝʟ ʩʪʦʨʦʥʥʴʦʾ ʦʙʨʦʙʢʠ. 
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ʈʆɿɼɯʃ 3 ɼʆʉʃɯɼɾɽʅʅʗ ɿʄɯʅ ʉʊɸʅʋ ɿɽʄɽʃʔ ʄʀʈʆʅɯɺʉʔʂʆɰ 

ʊɽʈʀʊʆʈɯɸʃʔʅʆɰ ɻʈʆʄɸɼʀ ɿɸ ɼɸʅʀʄʀ ɼɿɿ 
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3.1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ɼɿɿ ʜʣʷ ʪʝʨʠʪʦʨʽʾ 

ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ 

 

 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ, ʷʢʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʽ 

ɼɿɿ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʟʝʤʝʣʴ ʥʘ ʧʨʠʢʣʘʜʽ ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ 

ʛʨʦʤʘʜʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʟʥʽʤʢʠ SENTINEL. ɿʥʽʤʢʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟ Sentinels 

Scientific Data Hub ï ʮʝ ʚʽʜʢʨʠʪʘ ʚʝʙ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʥʘʜʘʥʥʷ ʜʘʥʠʭ ɼɿɿ ʪʘ ʜʦʩʪʫʧʫ 

ʜʦ ʧʨʦʜʫʢʪʽʚ Sentinel.  

ɺʠʙʽʨ ʜʘʥʠʭ ʚʟʷʪʠʭ ʟ Sentinel-2 ʦʙʫʤʦʚʣʝʥʠʡ ʪʠʤ, ʱʦ Sentinel-2 ʟʘʙʝʟʧʝʯʫʻ 

ʩʝʨʚʽʩʠ GMES, ʧʦʚôʷʟʘʥʽ ʟ ʫʧʨʘʚʣʽʥʥʷʤ ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʽ ʣʽʩʦʚʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ. ʋʥʽʢʘʣʴʥʽʩʪʴ ʤʽʩʽʾ Sentinel-2 

ʧʦʚôʷʟʘʥʘ ʟ ʧʦʻʜʥʘʥʥʷʤ ʚʝʣʠʢʦʛʦ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʦʭʦʧʣʝʥʥʷ, ʯʘʩʪʠʭ ʧʦʚʪʦʨʥʠʭ 

ʟʡʦʤʦʢ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʪʠ ʤʦʥʽʪʦʨʠʥʛ, ʽ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ 

ʦʪʨʠʤʘʥʥʷ ʧʦʚʥʦʛʦ ʧʦʢʨʠʪʪʷ ʟʝʤʣʽ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʶ ʟʡʦʤʢʦʶ ʚʠʩʦʢʦʾ 

ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ. 

ɿʥʽʤʢʠ ʟʘʜʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʙʫʣʦ ʦʙʨʘʥʦ ʟʘ ʧʝʨʽʦʜ ʟ 2018 ʜʦ 2022 ʨʦʢʽʚ ʟ 

ʧʝʨʽʦʜʠʯʥʽʩʪʶ ʚ 1 ʨʽʢ ̔  ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ 10 ʤʝʪʨʽʚ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʝʪʝʣʴʥʦ 

ʨʦʟʛʣʷʥʫʪʠ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥ ʟʝʤʝʣʴ ʛʨʦʤʘʜʠ. 
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ʊʘʙʣʠʮʷ 3.1 [27] 

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʥʽʤʘʣʴʥʦʾ ʘʧʘʨʘʪʫʨʠ KA  Sentinel-2A, 2B 

ʅʘʟʚʘ ʆʧʠʩ 

ʅʘʡʤʝʥʫʚʘʥʥʷ  Sentinel-2A, 2B 

ʈʦʟʨʦʙʥʠʢ EADS Astrium Satellites (ʌʨʘʥʮʽʷ), (ʥʘʨʘʟʽ ï Airbus 

Defence and Space) 

ʆʧʝʨʘʪʦʨ ɭʚʨʦʧʝʡʩʴʢʝ ʢʦʩʤʽʯʥʝ ʘʛʝʥʪʩʪʚʦ (ESA) 

ʈʘʢʝʪʘ-ʥʦʩʽʡ PH Vega (ʌʨʘʥʮʽʷ) 

ʆʨʙʽʪʘ: 

ɺʠʩʦʪʘ, ʢʤ 

ʅʘʭʠʣʝʥʥʷ, ʛʨʘʜ 

ʉʦʥʷʯʥʦ-ʩʠʥʭʨʦʥʥʘ 

786 

98,5 

ʄʘʩʘ, ʢʛ 1200 

ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʪʝʨʤʽʥ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ (ʨʦʢʠ) 

7  

 

ʊʘʙʣʠʮʷ 3.2 [27] 

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʥʽʤʘʣʴʥʦʾ ʘʧʘʨʘʪʫʨʠ Sentinel-2A, 2B 

ʈʝʞʠʤ ʟʡʦʤʢʠ ɻʽʧʝʨʩʧʝʢʪʨʘʣʴʥʠʡ 

ʉʧʝʢʪʨʘʣʴʥʽ ʜʽʘʧʘʟʦʥʠ, ʤʢʤ 0,490 

0,560 

0,665 

0,842 

0,705; 0,740; 0,783; 

0,865; 1,610; 2,190 

0,443 

0,945 

1,375 

ʇʨʦʩʪʦʨʦʚʘ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 10 ʤ. 20 ʤ. 60 ʤ. 

ʈʘʜʽʦʤʝʪʨʠʯʥʘ ʨʦʟʜʽʣʴʥʘ 

ʟʜʘʪʥʽʩʪʴ, ʙʽʪ ʥʘ ʧʽʢʩʝʣʴ 

 12  

ʐʠʨʠʥʘ ʧʦʣʦʩʠ ʟʡʦʤʢʠ, ʢʤ  290  

ʇʝʨʽʦʜʠʯʥʽʩʪʴ ʟʡʦʤʢʠ  10  
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3.2 ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʩʪʘʥʫ ʟʝʤʝʣʴ ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ 

ʛʨʦʤʘʜʠ ʟʘ ʢʦʩʤʽʯʥʠʤʠ ʟʥʽʤʢʘʤʠ Sentinel-2A 

 

 

ʅʘ ʧʦʯʘʪʢʫ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʝʪʘʧʠ ʚʠʢʦʥʘʥʥʷ 

ʨʦʙʦʪʠ. ɽʪʘʧʠ ʨʦʙʦʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʈʠʩ. 3.1. 

 

ʈʠʩ. 3.1 ɽʪʘʧʠ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʟʥʘʭʦʜʞʝʥʥʷ ʟʥʽʤʢʽʚ. ɼʣʷ  

ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʧʨʦʛʨʘʤʥʝ  ʟʘʙʝʟʧʝʯʝʥʥʷ Sentinel Hub ɽʆ ɹʨʘʫʟʝʨ. ɿʥʽʤʦʢ 

ɽʪʘʧʠ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

ʆʜʝʨʞʘʥʥʷ ʟʥʽʤʢʽʚ 

ɿʙʽʨ ʜʘʥʠʭ 

ɺʠʟʥʘʯʝʥʥʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʽʥʜʝʢʩʫ ʟʥʽʤʢʽʚ 

ɸʥʘʣʽʟ ʽ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ 
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Sentinel 2 ʥʘ ʪʝʨʠʪʦʨʽʶ ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ ʟʘ 2018 ʨʽʢ ʧʦʢʘʟʘʥʦ 

ʥʘ ʈʠʩ. 3.2. 

 

ʈʠʩ. 3.2 ʉʠʨʠʡ ʟʥʽʤʦʢ Sentinel 2 ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ ʟʘ 

2018 ʨʽʢ 

ɯʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʠ ʜʦʟʚʦʣʷʻ ʟʥʘʡʪʠ ʟʥʽʤʢʠ ʟʘʜʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʟ ʤʽʥʽʤʘʣʴʥʠʤ 

ʭʤʘʨʥʠʤ ʧʦʢʨʠʪʪʷʤ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʦʟʙʘʚʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘ ʚʽʜ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʚʽʟʫʘʣʴʥʦʛʦ ʧʽʜʙʦʨʫ ʟʥʽʤʢʽʚ ʙʝʟ ʟʘʜʠʤʣʝʥʥʷ ʽ ʭʤʘʨʥʦʩʪʽ. ʆʙʦʚôʷʟʢʦʚʠʤ ʢʨʠʪʝʨʽʻʤ 

ʜʣʷ ʚʩʽʭ ʚʽʜʽʙʨʘʥʠʭ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʟʥʽʤʢʽʚ ʻ ʫʤʦʚʘ, ʱʦ ʟʥʽʤʢʠ ʟʨʦʙʣʝʥʽ ʚ ʦʜʠʥ 

ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ. ʇʝʨʽʦʜ ʥʘʡʙʽʣʴʰʦʾ ʚʝʛʝʪʘʮʽʾʾ ï ʢʽʥʝʮʴ ʪʨʘʚʥʷ ï ʧʦʯʘʪʦʢ 

ʯʝʨʚʥʷ. ɹʝʟ ʜʦʪʨʠʤʘʥʥʷ ʮʽʻʾ ʫʤʦʚʠ, ʦʪʨʠʤʘʥʥʷ ʢʦʨʝʢʪʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʜʝ 

ʥʝʤʦʞʣʠʚʠʤ, ʘʜʞʝ ʨʦʙʦʪʘ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʘʥʠʤʠ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʽʥʜʝʢʩʫ.  
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ɽʆ ɹʨʘʫʟʝʨ ʩʘʤʦʩʪʽʡʥʦ ʟʰʠʚʘʻ ʢʘʥʘʣʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙʨʘʥʠʭ ʚ ʧʘʥʝʣʽ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʰʘʨʽʚ ʚʞʝ ʟ ʚʠʟʥʘʯʝʥʠʤʠ ʢʦʤʙʽʥʘʮʽʷʤʠ ʢʘʥʘʣʽʚ, ʷʢʽ ʟʘ ʧʦʪʨʝʙʠ ʤʦʞʥʘ 

ʟʤʽʥʶʚʘʪʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʽʜʨʘʟʫ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʟʥʽʤʢʠ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʽʥʜʝʢʩʫ (NDVI) ʟʥ̔ʤʢʽʚ. 

NDVI ʙʫʚ ʦʙʨʘʥʠʡ ʪʦʤʫ, ʱʦ ʮʝ ʚʝʛʝʪʘʮʽʡʥʠʡ ʽʥʜʝʢʩ, ʱʦ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʽ ʚʽʥ ʣʝʛʢʦ ʚʠʜʽʣʷʻ ʜʽʣʷʥʢʠ ʟʽ ʟʜʦʨʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. 

ɺʝʛʝʪʘʮʽʡʥʠʡ ʽʥʜʝʢʩ - ʮʝ ʦʢʨʝʤʝ ʟʥʘʯʝʥʥʷ, ʨʦʟʨʘʭʦʚʘʥʝ ʰʣʷʭʦʤ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽʟ ʜʝʢʽʣʴʢʦʭ ʩʧʝʢʪʨʘʣʴʥʠʭ ʜʽʘʧʘʟʦʥʽʚ. ɺʽʥ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʩʠʣʝʥʥʷ ʧʨʠʩʫʪʥʦʩʪʽ ʟʝʣʝʥʽ, ʨʦʩʣʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ, ʪʘʢʠʤ 

ʯʠʥʦʤ, ʜʦʧʦʤʘʛʘʻ ʚʽʜʨʽʟʥʠʪʠ ʾʭ ʚʽʜ ʽʥʰʠʭ ʦʙ'ʻʢʪʽʚ, ʧʨʠʩʫʪʥʽʭ ʥʘ ʟʦʙʨʘʞʝʥʥʽ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʤʝʪʦʜʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽ ʩʧʝʢʪʨʘʣʴʥʠʭ ʜʽʘʧʘʟʦʥʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, 

ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʨʽʟʥʽ ʘʩʧʝʢʪʠ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʟʦʙʨʘʞʝʥʥʽ, 

ʥʘʧʨʠʢʣʘʜ, ʚʽʜʩʦʪʦʢ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, ʢʽʣʴʢʽʩʪʴ ʚʤʽʩʪʫ ʭʣʦʨʦʬʽʣʫ, ʽʥʜʝʢʩ ʧʣʦʱʽ 

ʣʠʩʪʷ ʽ ʪʘʢ ʜʘʣʽ. ʋʩʽ ʽʥʜʝʢʩʠ ʚʽʜʥʦʩʠʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʫʤʦʚ ʦʩʚʽʪʣʝʥʥʷ 

ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʜʘʥʠʭ ʪʘ ʝʬʝʢʪʽʚ ʥʘʭʠʣʫ [28]. 

NDVI ʻ ʧʨʦʩʪʠʤ, ʘʣʝ ʝʬʝʢʪʠʚʥʠʤ ʽʥʜʝʢʩʦʤ ʜʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʟʝʣʝʥʦʾ 

ʨʦʩʣʠʥʥʦʩʪʽ. ɺʽʥ ʥʦʨʤʘʣʽʟʫʻ ʨʦʟʩʽʶʚʘʥʥʷ ʟʝʣʝʥʦʛʦ ʣʠʩʪʷ ʚ ʙʣʠʞʥʴʦʤʫ 

ʽʥʬʨʘʯʝʨʚʦʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʟ ʧʦʛʣʠʥʘʥʥʷʤ ʭʣʦʨʦʬʽʣʫ ʫ ʯʝʨʚʦʥʠʭ ʜʦʚʞʠʥʘʭ ʭʚʠʣʴ. 

ɼʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ NDVI ʩʪʘʥʦʚʠʪʴ ʚʽʜ -1 ʜʦ 1. ɼʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ NDVI  ʧʦʢʘʟʘʥʦ ʥʘ 

ʈʠʩ. 3.3. ʅʝʛʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ NDVI (ʟʥʘʯʝʥʥʷ, ʱʦ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ -1) ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʚʦʜʽ. ɿʥʘʯʝʥʥʷ, ʙʣʠʟʴʢʽ ʜʦ ʥʫʣʷ (ʚʽʜ -0,1 ʜʦ 0,1), ʟʘʟʚʠʯʘʡ ʚʽʜʧʦʚʽʜʘʶʪʴ ʙʝʟʧʣʽʜʥʠʤ 

ʜʽʣʷʥʢʘʤ ʩʢʝʣʴ, ʧʽʩʢʫ ʯʠ ʩʥʽʛʫ. ʅʠʟʴʢʽ ʧʦʟʠʪʠʚʥʽ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʣʷʪʴ ʯʘʛʘʨʥʠʢʠ ʪʘ 

ʧʘʩʦʚʠʱʘ (ʧʨʠʙʣʠʟʥʦ ʚʽʜ 0,2 ʜʦ 0,4), ʘ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʚʦʣʦʛʽ ʣʽʩʠ 

ʧʦʤʽʨʥʦʛʦ ʪʘ ʪʨʦʧʽʯʥʦʛʦ ʧʦʷʩʫ (ʟʥʘʯʝʥʥʷ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ 1). ʎʝ ʛʘʨʥʠʡ ʟʘʤʽʥʥʠʢ 

ʞʠʚʦʾ ʟʝʣʝʥʽ [29]. 

ʅʦʨʤʦʚʘʥʠʡ ʽʥʜʝʢʩ ʨʽʟʥʠʮʽ ʨʦʩʣʠʥʥʦʩʪʽ NDVI ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ὔὈὠὍὍὲὨὩὼὔὍὙȟὙὉὈ  ,   (3.1) 

ɼʝ NIR ï ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʙʣʠʞʥʽʡ ʽʥʬʨʘʯʝʨʚʦʥʽʡ ʦʙʣʘʩʪʽ ʩʧʝʢʪʨʘ, 

RED ï ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʯʝʨʚʦʥʽʡ ʦʙʣʘʩʪʽ ʩʧʝʢʪʨʘ. 

ɼʣʷ Sentinel-2 ʽʥʜʝʢʩ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

ὔὈὠὍὍὲὨὩὼὄψȟὄτ  ,   (3.2) 

 

ʈʠʩ. 3.3 ɼʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ NDVI 

ʑʦʙ ʨʦʟʨʘʭʫʚʘʪʠ ʚʝʛʝʪʘʮʽʡʥʠʡ ʽʥʜʝʢʩ ʨʝʟʫʣʴʪʘʪ ʥʘ ʟʥʽʤʢʫ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ 

ʤʘʪʝʤʘʪʠʯʥʫ ʦʧʝʨʘʮʽʶ, ʱʦ ʦʧʠʩʘʥʘ ʥʘ ʈʠʩ. 3.4 

 

ʈʠʩ. 3.5 ʄʘʪʝʤʘʪʠʯʥʘ ʦʧʝʨʘʮʽʷ ʨʦʟʨʘʭʫʥʢʫ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʽʥʜʝʢʩʫ 
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ʈʝʟʫʣʴʪʘʪʦʤ ʜʘʥʦʾ ʦʧʝʨʘʮʽʾ ʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʟʝʣʝʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʱʦ 

ʧʦʢʨʠʚʘʻ ʟʝʤʣʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. 

 

ʈʠʩ. 3.6 ɿʥʽʤʦʢ ʚʝʛʝʪʘʮʽʾ ʟʝʤʝʣʴ 

ɯʟ ʨʦʟʨʘʭʦʚʘʥʠʭ ɯʥʜʝʢʩʽʚ NDVI ʟʘʜʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʤʦʞʥʘ ʚʽʟʫʘʣʽʟʫʚʘʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʥʘ ʟʥʽʤʢʫ ʪʘ ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ. ɼʣʷ ʮʴʦʛʦ 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʦʧʝʨʘʮʽʶ, ʚʢʘʟʘʚʰʠ ʢʦʜ ʢʦʣʴʦʨʫ HTLM.  ɿʘʧʠʪ 

ʧʦʢʘʟʘʥʠʡ ʥʘ ʈʠʩ. 3.7. 
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ʈʠʩ. 3.7 ɿʘʧʠʪ ʥʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʜʝʢʩʫ NDVI  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʠʭ ʦʧʝʨʘʮʽʡ ʦʪʨʠʤʫʻʤʦ ʢʘʨʪʫ ʜʝʛʨʘʜʘʮʽʾ ʟʝʤʝʣʴ ʪʘ 

ʩʪʘʪʠʩʪʠʯʥʽ ʟʤʽʥʠ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʽʥʜʝʢʩʫ, ʱʦ ʟʦʙʨʘʞʝʥʽ ʥʘ ʈʠʩ. 3.8 ʪʘ 3.9. ʅʘ ʛʨʘʬʽʢʫ 

ʧʦʢʘʟʘʥʦ ʜʚʽ ʢʨʠʚʽ, ʜʝ ʯʝʨʚʦʥʘ ʚʢʘʟʫʻ ʥʘ ʯʘʩʪʦʪʫ ʩʫʪʪʻʚʦʾ ʜʝʛʨʘʜʘʮʽʾ, ʟʝʣʝʥʘ ï 

ʩʫʪʪʻʚʠʡ ʧʨʠʨʽʩʪ ʨʦʩʣʠʥʥʦʩʪʽ ʟʘʜʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʚ ʢʦʥʢʨʝʪʥʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ. ɻʨʘʬʽʢ 

ʧʦʙʫʜʦʚʘʥʠʡ ʧʦ ʟʥʽʤʢʘʤ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʭʤʘʨʥʠʤ ʧʦʢʨʠʪʪʷʤ, ʪʦʤʫ ʨʝʟʫʣʴʪʘʪʠ ʻ 

ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʽ ʜʦ ʨʝʘʣʴʥʦʛʦ ʩʪʘʥʫ ʟʝʤʝʣʴ. 
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ʈʠʩ. 3.8 ʇʦʨʽʚʥʷʣʴʥʘ ʢʘʨʪʘ ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ 

 

 

ʈʠʩ. 3.9 ʉʪʘʪʠʩʪʠʯʥʽ ʟʤʽʥʠ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʽʥʜʝʢʩʫ ʟʘ 2017-2021 ʨʦʢʠ 
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3.3 ʄʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʟʝʤʝʣʴ ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ 

 

 

ʇʝʨʝʚʘʛʘ ʦʧʝʨʘʮʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʠʭ ʥʦʨʤʦʚʘʥʦʛʦ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʽʥʜʝʢʩʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʨʝʟʫʣʴʪʫʶʯʠʡ ʥʘʙʽʨ ʜʘʥʠʭ ʤʽʩʪʠʪʴ ʣʠʰʝ 

ʚʽʜʥʦʩʥʽ, ʘ ʥʝ ʘʙʩʦʣʶʪʥʽ ʟʥʘʯʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʘʥʘʣʽʟ ʜʘʥʠʭ ʟʥʘʯʥʦ 

ʤʝʥʰʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʭ ʚʘʨʽʘʮʽʡ ʫ ʦʩʚʽʪʣʝʥʦʩʪʽ ʩʮʝʥʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ 

ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʣʴʻʬʫ. [18] ɼʦʩʪʫʧʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʥʘʙʦʨʽʚ ʜʘʥʠʭ NDVI ʤʘʶʪʴ 

ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. ɼʘʥʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʽʥʜʝʢʩʫ  

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʦʾ ʪʘ ʥʘʜʽʡʥʦʾ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʟʚʽʪʥʦʩʪʽ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʚʠʢʦʥʘʥʦʛʦ ɻɯʉ ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴ ʄʠʨʦʥʽʚʩʴʢʦʾ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ ʻ ʧʦʨʽʚʥʷʣʴʥʽ ʢʘʨʪʠ ʚ ʧʝʨʽʦʜ ʟ 2018 ʜʦ 2022 ʨʦʢʫ. (ʈʠʩ. 3.9)  

 

ʈʠʩ. 3.9 ʇʦʨʽʚʥʷʣʴʥʘ ʢʘʨʪʘ ʜʝʛʨʘʜʘʮʽʾ ʟʝʤʝʣʴ 
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ɼʘʥʘ ʢʘʨʪʘ ï ʮʝ ʟʥʽʤʦʢ ʟ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʨʦʩʣʠʥʥʦʩʪʽ ʧʦ ʢʦʣʴʦʨʫ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʩʪʫʧʝʥʶ ʜʝʛʨʘʜʘʮʽʾ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʟʝʤʝʣʴ ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ 

ʛʨʦʤʘʜʠ ʟʘʟʥʘʻ ʩʣʘʙʢʦʾ ʜʝʛʨʘʜʘʮʽʾ, ʧʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʙʣʽʜʠʡ ʞʦʚʪʠʡ ʢʦʣʽʨ. ɿʝʣʝʥʠʡ 

ʢʦʣʽʨ ʚʢʘʟʫʻ ʥʘ ʧʨʠʨʽʩʪ ʨʦʩʣʠʥʥʦʩʪʽ. ʏʝʨʚʦʥʠʡ ʧʦʢʘʟʫʻ ʩʪʨʽʤʢʫ ʜʝʛʨʘʜʘʮʽʶ. ʏʦʨʥʠʤ 

ʢʦʣʴʦʨʦʤ ʨʦʟʬʘʨʙʦʚʘʥʽ ʪʝʨʠʪʦʨʽʾ, ʷʢʽ ʥʝ ʟʤʽʥʠʣʠʩʴ ʚ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʦʢʽʚ. 

ɿʤʽʥʠ, ʱʦ ʚʽʜʙʫʣʠʩʴ ʥʘ ʜʘʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟʽ ʟʤʽʥʘʤʠ ʚ 

ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʥʘ ʧʝʨʰʦʤʫ ʟʥʽʤʢʫ ʧʦʣʝ ʧʦʟʥʘʯʝʥʦ 

ʯʝʨʚʦʥʠʤ ʢʦʣʴʦʨʦʤ, ʘ ʥʘ ʽʥʰʦʤʫ ʟʥʽʤʢʫ ʚʞʝ ʟʝʣʝʥʠʤ, ʮʝ ʦʟʥʘʯʘʻ ʱʦ ʚ ʤʦʤʝʥʪ 

ʩʪʚʦʨʝʥʥʷ ʧʝʨʰʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʧʦʣʝ ʙʫʣʦ ʥʝ ʟʘʩʽʷʥʝ. ɸʙʦ ʞ ʷʢʱʦ ʧʦʣʝ ʥʘ ʧʝʨʰʦʤʫ 

ʟʥ̔ʤʢʫ ʷʩʢʨʘʚʦ-ʟʝʣʝʥʝ, ʘ ʥʘ ʟʥʽʤʢʫ ʟʨʦʙʣʝʥʦʤʫ ʚ ʽʥʰʠʡ ʯʘʩ ʚʦʥʦ ʯʝʨʚʦʥʝ ï ʡʦʛʦ ʙʫʣʦ 

ʨʦʟʦʨʘʥʦ. ɼʘʥʽ ʟʤʽʥʠ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʥʘ ʈʠʩ. 3.10 
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ʈʠʩ. 3.10 ʇʦʨʽʚʥʷʥʥʷ ʜʝʛʨʘʜʘʮʽʾ ʟʝʤʝʣʴ ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ ʟ 

2018 ʜʦ 2022 ʨʦʢʫ 

ɸʥʘʣʽʟ ʧʨʦʚʦʜʠʚʩʷ ʚ ʦʜʠʥ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʚʧʨʦʜʦʚʞ ʢʦʞʥʦʛʦ ʨʦʢʫ. 

ʇʦʨʽʚʥʷʣʴʥʽ ʢʘʨʪʠ ʚ ʧʦʩʣʽʜʦʚʥʽʡ ʭʨʦʥʦʣʦʛʽʾ ʟʘ 2018-2022 ʨʦʢʠ ʧʦʢʘʟʘʥʦ ʚ ɼʦʜʘʪʢʫ 

ɺ, ɼʦʜʘʪʢʫ ɺ.1, ɼʦʜʘʪʢʫ ɺ.2, ɼʦʜʘʪʢʫ ɺ.3, ɼʦʜʘʪʢʫ ɺ.4. 

ɺʠʩʥʦʚʦʢ: ʈʦʟʨʦʙʣʝʥʥʷ ʜʘʥʦʾ ʢʘʨʪʠ ʙʫʣʦ ʟʦʩʝʨʝʜʞʝʥʝ ʥʘ ʚʽʜʦʙʨʘʞʝʥʥʽ ʩʪʘʥʫ 

ʜʝʛʨʘʜʘʮʽʾ ʟʝʤʝʣʴ. ʗʢ ʚʠʜʥʦ ʽʟ ʣʝʛʝʥʜʠ ʢʘʨʪʠ (ʈʠʩ. 3.9), ʥʘ ʪʝʨʠʪʦʨʽʾ ʛʨʦʤʘʜʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʤʽʨʥʘ ʜʝʛʨʘʜʘʮʽʷ ˇʨʫʥʪʽʚ. ʇʨʦʪʝ ʟ 2018 ʜʦ 2019 ʨʦʢʫ (ɼʦʜʘʪʦʢ ɺ.2) 

ʚʽʜʙʫʚʩʷ ʩʫʪʪʻʚʠʡ ʧʨʠʨʽʩʪ ʧʦʩʽʚʥʠʭ ʢʫʣʴʪʫʨ. ɿʥʽʤʦʢ 2020 ʨʦʢʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʫ 

ʟʤʽʥʫ ʫ ʧʦʩʽʚʥʠʭ ʧʣʦʱʘʭ. ɿʥʽʤʦʢ ʟʨʦʙʣʝʥʠʡ ʫ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 2021 ʨʦʢʫ ʥʝ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʦʩʪʦʚʽʨʥʠʤ, ʪʘʢ ʷʢ ʚʝʩʴ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʙʫʣʠ ʩʠʣʴʥʽ ʦʧʘʜʠ ʽ ʚʩʽ 

ʟʥʽʤʢʠ ʪʦʛʦ ʯʘʩʫ ʟʘʭʤʘʨʝʥʽ. ɼʘʥʠʡ ʟʥʽʤʦʢ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ɼʦʜʘʪʢʫ ɺ.3. 
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ɺʠʢʣʘʜ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʯʘʩʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ, ʱʦʙ ʚʠʷʚʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ ʧʦʩʽʚʥʽ 

ʧʣʦʱʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʠʭ ʢʦʩʤʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʟʝʤʝʣʴ ʄʠʨʦʥʽʚʩʴʢʦʾ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʮʴʦʛʦ ʩʣʫʛʫʶʪʴ ʧʦʨʽʚʥʷʣʴʥʽ ʢʘʨʪʠ ʟ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʠʤʠ ʟʤʽʥʘʤʠ ʪʘ ʜʝʛʨʘʜʘʮʽʻʶ ʟʝʤʝʣʴ ʚ ʧʝʨʽʦʜ ʟ 2018 ʧʦ 2022 ʨʽʢ. ɺ 

ʭʦʜʽ ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʥʝʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʟʝʤʝʣʴ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʟʝʤʝʣʴ, ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʾʾ ʨʦʜʶʯʽʩʪʴ 

ʛʝʪʴ ʚʪʨʘʯʘʻʪʴʩʷ. ʊʘʢʦʞ ʙʫʣʘ ʧʦʤʽʯʝʥʘ ʟʤʽʥʘ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟʝʤʝʣʴ ʚ ʤʝʞʘʭ 

ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ ʥʘ ʢʦʨʠʩʪʴ ʞʠʪʣʦʚʽʡ ʟʘʙʫʜʦʚʽ ʘʙʦ ʞ 

ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʇʨʦʪʝ ʽ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʽ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʜʝʷʢʠʭ ʟʝʤʝʣʴ. 

ʅʘʧʨʠʢʣʘʜ, ʢʘʨʪʘ 2019 ʨʦʢʫ ʧʦʢʘʟʫʻ ʩʫʪʪʻʚʠʡ ʧʨʠʨʽʩʪ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ. 

ʗʢ ʧʦʢʘʟʘʣʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʻ ʜʦʩʠʪʴ 

ʝʬʝʢʪʠʚʥʠʤ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʧʠʪʘʥʴ ʧʦʚôʷʟʘʥʠʭ ʟ ʩʽʣʴʩʴʢʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ. ʉʫʯʘʩʥʽ 

ʩʫʧʫʪʥʠʢʦʚʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʩʚʦʻʯʘʩʥʦ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʧʨʦʚʦʜʠʪʠ 

ʦʮʽʥʢʫ ʟʝʤʝʣʴ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʾʾ ʨʦʟʚʠʪʦʢ. ɼʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʚʽʜʧʦʚʽʜʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʘʥʘʣʽʟʫ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ, ʤʦʜʝʣʽ, ʙʘʟʠ ʜʘʥʠʭ ʚ ʜʘʥʠʡ ʯʘʩ 

ʨʦʙʣʷʪʴ ʟʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʟʘʧʦʙʽʛʘʥʥʷ, ʜʦʩʣʽʜʞʝʥʥʷ, ʫʩʫʥʝʥʥʷ, 

ʨʝʘʙʽʣʽʪʘʮʽʶ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʮʠʤʠ ʷʚʠʱʘʤʠ ʪʘ ʾʭ ʥʘʩʣʽʜʢʘʤʠ [30]. 

ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʽʥʜʝʢʩʫ ʧʨʦʚʦʜʠʪʴ ʧʝʨʚʠʥʥʫ ʦʮʽʥʢʫ ʟʝʤʝʣʴ 

ʽ ʧʦʜʘʣʴʰʦʤʫ ʜʦʧʦʤʘʛʘʻ ʚʠʟʥʘʯʠʪʠ ʪʝʨʠʪʦʨʽʾ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʜʝʪʘʣʴʥʽʰʠʭ 

ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʄʝʪʦʜʠ, ʧʨʠʡʦʤʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ, ʦʧʠʩʘʥʽ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ, ʻ ʩʫʯʘʩʥʠʤʠ ʪʘ 

ʝʬʝʢʪʠʚʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʛʝʦʝʢʦʣʦʛʽʯʥʠʭ ʥʝʙʝʟʧʝʢ ʚ ʮʽʣʦʤʫ, ʪʘʢʠʭ ʷʢ ʧʦʩʫʭʘ, 



55 
 

ʧʦʚʝʥʽ, ʝʨʦʟʽʷ ˇʨʫʥʪʫ, ˇʨʫʥʪʦʚʽ ʚʦʜʠ, ʟʘʤʦʨʦʟʢʠ. ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʮʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ ʾʭ ʜʠʥʘʤʽʢʫ, ʻ ʾʭ ʝʚʦʣʶʮʽʡʥʽ 

ʤʦʞʣʠʚʦʩʪʽ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʩʫʯʘʩʥʦʤʫ ʩʧʦʩʦʙʽ ʨʦʟʨʦʙʢʠ ʪʘ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʮʠʭ 

ʤʝʪʦʜʽʚ (ʩʫʯʘʩʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʜʘʥʽ, ʤʝʪʦʜʠʢʠ ʪʦʱʦ). ʊʦʤʫ ʧʦʩʪʽʡʥʦ 

ʟʨʦʩʪʘʶʯʽ ʥʘʫʢʦʚʽ ʟʥʘʥʥʷ ʪʘ ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʟʘʚʞʜʠ ʩʧʨʠʷʪʠʤʫʪʴ ʨʦʟʚʠʪʢʫ 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʤʝʪʦʜʽʚ [31]. 
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ɼʦʜʘʪʦʢ ɸ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʧʫʪʥʠʢʽʚ ʩʝʨʽʾ SENTINEL-2 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʆʧʠʩ 

ʋʯʘʩʥʠʢʠ GMES, ɭʉ, ESA 

ɿʘʧʫʩʢ 23 ʯʝʨʚʥʷ 2015ʨ. 

ɿʘʩʽʙ 

ʧʝʨʝʩʫʚʘʥʥʷ 

VEGA 

ʂʦʩʤʽʯʥʠʡ 

ʢʦʨʘʙʝʣʴ 

ɺʘʛʘ ʢʦʞʥʦʛʦ ʩʫʧʫʪʥʠʢʘ Sentinel-2 ʧʨʠʙʣʠʟʥʦ 1,2 ʪʦʥʠ ʽ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʩʫʤʽʩʥʦʩʪʽ ʟ ʥʝʚʝʣʠʢʠʤʠ ʧʫʩʢʦʚʠʤʠ 

ʫʩʪʘʥʦʚʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ VEGA ʽ ROCKOT. ʉʪʨʦʢ ʩʣʫʞʙʠ ï 

7,25ʨ., ʚʢʣʶʯʘʶʯʠ 3-ʤʽʩʷʯʥʠʡ ʝʪʘʧ ʚʚʦʜʫ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʥʘ 

ʦʨʙʽʪʽ. ɹʘʪʘʨʝʾ ʽ ʧʘʣʠʚʦ ʥʘʜʘʥʽ ʥʘ 12 ʨʦʢʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɼʚʘ ʽʜʝʥʪʠʯʥʠʭ ʩʫʧʫʪʥʠʢʘ SENTINEL-2 ʧʨʘʮʶʶʪʴ 

ʦʜʥʦʯʘʩʥʦ, ʧʽʜ ʢʫʪʦʤ 180 ʛʨʘʜʫʩʽʚ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ, ʥʘ 

ʩʦʥʷʯʥʦ-ʩʠʥʭʨʦʥʥʽʡ ʦʨʙʽʪʽ ʩʝʨʝʜʥʴʦʶ ʚʠʩʦʪʦʶ ʫ 786 ʢʤ. 

ʆʧʪʠʯʥʘ ʩʠʩʪʝʤʘ ʪʝʣʝʩʢʦʧʫ MSI ʟʘʙʝʟʧʝʯʫʻ ʧʦʣʝ ʟʦʨʫ 290 ʢʤ. 

ʂʦʤʫʥʽʢʘʮʽʾ ɼʣʷ ʨʽʚʥʷ 1C ʽ ʨʽʚʥʷ 2A ʛʨʘʥʫʣʠ, ʪʘʢʦʞ ʟʚʘʥʽ ʪʘʡʣʘʤʠ, ʻ 

ʦʨʪʦʟʦʙʨʘʞʝʥʥʷ ʨʦʟʤʽʨʦʤ 100Ĭ100 ʢʤ2 ʚ ʧʨʦʝʢʮʽʾ 

UTM/WGS84. ʉʠʩʪʝʤʘ UTM ʧʦʜʽʣʷʻ ʧʦʚʝʨʭʥʶ ɿʝʤʣʽ ʥʘ 60 

ʟʦʥ. ʂʦʞʥʘ ʟʦʥʘ UTM ʤʘʻ ʰʠʨʠʥʫ ʧʦ ʚʝʨʪʠʢʘʣʽ 6Á ʜʦʚʛʦʪʠ ʪʘ 

ʰʠʨʠʥʫ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ 8Á ʰʠʨʦʪʠ. 

ʆʨʙʽʪʘ ʇʦʜʚʽʡʥʽ ʧʦʣʷʨʥʦ-ʦʨʙʽʪʘʣʴʥʽ ʩʫʧʫʪʥʠʢʠ ʥʘ ʦʜʥʽʡ ʽ ʪʽʡ ʞʝ 

ʦʨʙʽʪʽ, ʟʨʫʰʝʥʽ ʧʦ ʬʘʟʽ ʥʘ 180 Á ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ. ʄʝʞʽ 

ʦʭʦʧʣʝʥʥʷ ʟʥʘʭʦʜʷʪʴʩʷ ʤʽʞ 56 ʧʽʚʜʝʥʥʦʾ ʰʠʨʦʪʠ ʽ 84 

ʧʽʚʥʽʯʥʦʾ ʰʠʨʦʪʠ. 10 ʜʥʽʚ ʥʘ ʝʢʚʘʪʦʨʽ ʟ ʦʜʥʠʤ ʩʫʧʫʪʥʠʢʦʤ ʽ 5 

ʜʥʽʚ ʟ 2 ʩʫʧʫʪʥʠʢʘʤʠ ʫ ʙʝʟʭʤʘʨʥʠʭ ʫʤʦʚʘʭ, ʱʦ ʜʘʻ 2-3 ʜʥʽ ʫ 

ʩʝʨʝʜʥʽʭ ʰʠʨʦʪʘʭ 



62 
 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 

ɼʘʪʯʠʢʠ  ʄʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ MSI [24]. 
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ɼʦʜʘʪʦʢ ɹ 

ɼʽʘʧʘʟʦʥʠ SENTINEL-2 [24] 

ʅʘʟʚʘ ʛʨʫʧʠ ˉ 

ʛʨʫʧʠ 

SENTINEL-2A SENTINEL-2B ʈʦʟʜʽʣʴʥʘ 

ʟʜʘʪʥʽʩʪʴ ʎʝʥʪʨʘʣʴʥʘ 

ʜʦʚʞʠʥʘ 

ʭʚʠʣʽ (ʥʤ.) 

ʇʦʣʦʩʘ 

ʧʨʦʧʫʩʢʘʥ-

ʥ ̫(ʥʤ.) 

ʎʝʥʪʨʘʣʴʥʘ 

ʜʦʚʞʠʥʘ 

ʭʚʠʣʽ (ʥʤ.) -

2 

ʇʦʣʦʩʘ 

ʧʨʦʧʫʩʢʘʥ-

ʥ ̫(ʥʤ.) - 2 

ʇʨʠʙʝʨʝʞʥʠʡ 

ʘʝʨʦʟʦʣʴ 

1 443,9 20 442,3 20 60 

ʉʠʥʽʡ 2 496,6 65 492,1 65 10 

ɿʝʣʝʥʠʡ 3 560 35 559 35 10 

ʏʝʨʚʦʥʠʡ 4 664,5 30 665 30 10 

ʏʝʨʚʦʥʠʡ 

ʢʨʘʡ 

ʨʦʩʣʠʥʥʦʩʪʽ 

5 703,9 15 703,8 15 20 

ʏʝʨʚʦʥʠʡ 

ʢʨʘʡ 

ʨʦʩʣʠʥʥʦʩʪʽ 

6 740,2 15 739,1 15 20 

ʏʝʨʚʦʥʠʡ 

ʢʨʘʡ 

ʨʦʩʣʠʥʥʦʩʪʽ 

7 782,5 20 779,7 20 20 

NIR 8 835,1 115 833 115 10 

ɺʫʟʴʢʠʡ NIR  9 864,8 20 864 20 20 

ɺʦʜʷʥʘ ʧʘʨʘ 10 945 20 943,2 20 60 

SWIR-

ʧʽʨôʾʩʪʦʾ 

ʭʤʘʨʠ 

11 1373,5 30 1376,9 30 60 

SWIR 12 1613,7 90 1610,4 90 20 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 

SWIR 13 2202,4 180 2187,7 180 20 

 

  



ɼʦʜʘʪʦʢ ɺ 

ɼʝʛʨʘʜʘʮʽʷ ʟʝʤʝʣʴ ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ ʫ 2018 ʨʦʮʽ 

 

 

  



66 
 

ɼʦʜʘʪʦʢ ɺ.1 

ɼʝʛʨʘʜʘʮʽʷ ʟʝʤʝʣʴ ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ ʫ 2019 ʨʦʮʽ 
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ɼʦʜʘʪʦʢ ɺ.2 

ɼʝʛʨʘʜʘʮʽʷ ʟʝʤʝʣʴ ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ ʫ 2020 ʨʦʮʽ 
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ɼʦʜʘʪʦʢ ɺ.3 

ɼʝʛʨʘʜʘʮʽʷ ʟʝʤʝʣʴ ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ ʫ 2021 ʨʦʮʽ 
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ɼʦʜʘʪʦʢ ɺ.4 

ɼʝʛʨʘʜʘʮʽʷ ʟʝʤʝʣʴ ʄʠʨʦʥʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ ʫ 2022 ʨʦʮʽ 
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ɼʦʜʘʪʦʢ ɻ 
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