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ɺʚʝʜʝʥʠʝ 

ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ 

ʐʧʠʮʙʝʨʛʝʥ ʚ 2020 ʛ  (ʜʘʣʝʝ ï ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ) ʙʳʣʘ ʫʪʚʝʨʞʜʝʥʘ 

ʅʘʙʣʶʜʘʪʝʣʴʥʳʤ ʩʦʚʝʪʦʤ ʈʅʎʐ 30 ʤʘʨʪʘ 2020 ʛ. ɽʸ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʥʘ ʙʘʟʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʥʘʫʯʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ çʉʪʨʘʪʝʛʠʠ 

ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʜʦ 2020 ʛʦʜʘ ʚ ʦʙʣʘʩʪʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʆʩʥʦʚʘʤʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ɸʨʢʪʠʢʝ ʥʘ ʧʝʨʠʦʜ ʜʦ 2035 ʛʦʜʘè, 

ʫʪʚʝʨʞʜʝʥʥʳʭ ʫʢʘʟʦʤ ˉ164 ʇʨʝʟʠʜʝʥʪʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 5 ʤʘʨʪʘ 2020 ʛ., 

çʂʦʥʮʝʧʮʠʝʡ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥè, 

ʦʜʦʙʨʝʥʥʦʡ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 2 ʩʝʥʪʷʙʨʷ 2014 ʛ. ˉ 

1676-ʨ, ʠ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 4 ʘʧʨʝʣʷ 2016 ʛ. ˉ 577-ʨ ʦ 

ʩʦʟʜʘʥʠʠ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʝʡ ʈʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʘʨʢʪʠʯʝʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ ʥʘ 

ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ. 

ʇʨʦʛʨʘʤʤʘ ʩʦʜʝʨʞʘʣʘ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ, ʧʦʩʪʘʚʣʝʥʥʳʝ ʧʝʨʝʜ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ï 

ʫʯʘʩʪʥʠʢʘʤʠ ʈʅʎʐ: 

1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʪʝʢʫʱʠʭ ʠ ʧʨʦʰʣʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ, ʚʢʣʶʯʘʷ ʠʟʫʯʝʥʠʝ ʢʨʠʦʩʬʝʨʳ, 

ʨʝʣʴʝʬʘ, ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ, ʚʦʜ ʩʫʰʠ. 

2. ɺʳʧʦʣʥʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʙʘʟʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çɹʘʨʝʥʮʙʫʨʛè. 

3. ʄʦʥʠʪʦʨʠʥʛ ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ ʚ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ 

ʘʨʭʠʧʝʣʘʛʘ, ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʜ ʥʘ ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʨʝʛʠʦʥʝ. 

4. ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ ʬʴʦʨʜʦʚ ʠ ʤʦʨʝʡ, ʦʤʳʚʘʶʱʠʭ ʘʨʭʠʧʝʣʘʛ 

ʐʧʠʮʙʝʨʛʝʥ. 

5. ʄʦʥʠʪʦʨʠʥʛ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ, ʛʣʫʙʠʥʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ ʩʣʦʷ ʠ ʦʮʝʥʢʘ ʵʥʝʨʛʦ- ʠ ʤʘʩʩʦ-ʦʙʤʝʥʘ ʧʦʜʩʪʠʣʘʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʘʪʤʦʩʬʝʨʦʡ. 

6. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ 

ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ, ʚʣʠʷʶʱʠʭ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʚ ɸʨʢʪʠʢʝ. 

7. ʈʘʟʨʘʙʦʪʢʘ ʧʘʨʘʤʝʪʨʠʟʘʮʠʡ ʜʣʷ ʨʘʩʯʝʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʪʤʦʩʬʝʨʳ 

ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʜ ʩʣʦʞʥʳʤ ʨʝʣʴʝʬʦʤ ʚ ʧʦʣʷʨʥʳʭ ʨʘʡʦʥʘʭ. 

8. ʂʦʤʧʣʝʢʩʥʳʝ ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ, ʦʮʝʥʢʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʝʜʥʠʢʦʚ, ʩʥʝʛʘ ʠ ʬʠʨʥʘ. 

9. ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦ-ʧʦʯʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ 

ʯʝʣʦʚʝʢʘ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ. 

10. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʫʛʣʝʨʦʜʘ ʚ ʩʠʩʪʝʤʝ çʧʦʯʚʘ-ʘʪʤʦʩʬʝʨʘè ʜʣʷ ʧʦʯʚ 

ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʚ ʫʩʣʦʚʠʷʭ ʤʝʥʷʶʱʝʛʦʩʷ ʢʣʠʤʘʪʘ. 

11. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʦʮʝʥʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ 

ʨʘʟʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ ʚ ʚʳʩʦʢʦʰʠʨʦʪʥʳʭ ʪʫʥʜʨʦʚʳʭ ʵʢʦʩʠʩʪʝʤʘʭ. 

12. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʷʝʤʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ 

ɿʘʧʘʜʥʦʛʦ ʐʧʠʮʙʝʨʛʝʥʘ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. 

13. ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʠʠʡ ʤʦʥʠʪʦʨʠʥʛ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʭ ʠ ʜʝʡʩʪʚʫʶʱʠʭ ʧʦʩʝʣʢʦʚ. 

14. ʀʟʫʯʝʥʠʝ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʘʨʭʠʧʝʣʘʛʘ ʩ ʮʝʣʴʶ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʠ ʧʨʦʛʥʦʟʘ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. 
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15. ʂʦʤʧʣʝʢʩʥʦʝ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʥʝʜʨ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʠʭ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

16. ʀʟʫʯʝʥʠʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʦʩʥʦʚʥʳʭ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʨʘʟʨʫʰʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʜʝʡʩʪʚʫʶʱʠʝ ʠ 

ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʝ ʧʦʩʸʣʢʠ ʠ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. 

17. ʀʟʫʯʝʥʠʝ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʬʘʟ-ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ 

ʨʝʜʢʠʭ, ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠ ʨʘʩʩʝʷʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ.   

18. ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʨʦʚʥʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʚ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ 

ʨʘʡʦʥʦʚ ʫʛʣʝʜʦʙʳʯʠ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ. 

19. ʈʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʠ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʩʝʡʩʤʦ-ʠʥʬʨʘʟʚʫʢʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʥʘ ʦʩʪʨʦʚʝ ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ ʜʣʷ ʢʦʥʪʨʦʣʷ ʦʧʘʩʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʣʠʪʦʩʬʝʨʝ ʠ ʢʨʠʦʩʬʝʨʝ ɿʘʧʘʜʥʦʡ ɸʨʢʪʠʢʠ. 

20. ʈʘʟʨʘʙʦʪʢʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ ʘʡʩʙʝʨʛʦʛʝʥʥʳʭ ʣʴʜʦʪʨʷʩʝʥʠʡ. 

21. ʇʨʦʚʝʜʝʥʠʝ ʩʪʘʮʠʦʥʘʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʤʘʛʥʠʪʥʳʤʠ ʠ ʦʧʪʠʯʝʩʢʠʤʠ ʷʚʣʝʥʠʷʤʠ 

ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ 

ʘʪʤʦʩʬʝʨʝ ɿʝʤʣʠ. 

22. ʉʦʭʨʘʥʝʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʤʷʪʥʠʢʦʚ ʨʦʩʩʠʡʩʢʦʛʦ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ 

ʥʘʩʣʝʜʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ. 

23. ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʨʦʩʩʠʡʩʢʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʥʘ ʘʨʭʠʧʝʣʘʛʝ 

ʐʧʠʮʙʝʨʛʝʥ. 

ʕʪʠ ʟʘʜʘʯʠ ʚʦʰʣʠ ʚ 22 ʄʝʨʦʧʨʠʷʪʠ ̫ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʤʝʞʜʫ 13 ʠʩʧʦʣʥʠʪʝʣʷʤʠ - ʫʯʘʩʪʥʠʢʘʤʠ ʂʦʥʩʦʨʮʠʫʤʘ ʈʅʎʐ. 

ʆʨʛʘʥʠʟʘʮʠʠ ʈʦʩʛʠʜʨʦʤʝʪʘ  

ʌɻɹʋ çɸɸʅʀʀè ï ʄʝʨʦʧʨʠʷʪʠʝ 1. ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʠʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʳ. ʄʝʨʦʧʨʠʷʪʠʝ 2. ʂʦʤʧʣʝʢʩʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʠ 

ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. ʄʝʨʦʧʨʠʷʪʠʝ 3. ʄʦʥʠʪʦʨʠʥʛ 

ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʘʢʚʘʪʦʨʠʷʭ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. ʄʝʨʦʧʨʠʷʪʠʝ 

4. ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʜʠʥʘʤʠʢʦʡ ʙʘʣʘʥʩʘ ʤʘʩʩʳ ʣʝʜʥʠʢʦʚ ɿʘʧʘʜʥʦʛʦ ʐʧʠʮʙʝʨʛʝʥʘ. ʄʝʨʦʧʨʠʷʪʠʝ 

5. ʇʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʝʨʦʧʨʠʷʪʠʝ 6. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʜʠʥʘʤʠʢʘ 

ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ. ʄʝʨʦʧʨʠʷʪʠʝ 7. ʉʧʫʪʥʠʢʦʚʳʡ ʤʦʥʠʪʦʨʠʥʛ ʘʢʚʘʪʦʨʠʠ ʠ ʧʦʙʝʨʝʞʴʷ 

ʉʝʚʝʨʥʦʛʦ ʣʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ ʠ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ. ʄʝʨʦʧʨʠʷʪʠʝ 8. ʕʢʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʝʨʦʧʨʠʷʪʠʝ 9. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʧʨʘʢʪʠʢʘ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ʧʨʦʬʠʣʴʥʳʭ ʚʫʟʦʚ ʥʘ ʙʘʟʝ ʈʅʎʐ. ʄʝʨʦʧʨʠʷʪʠʝ 10. ʈʘʙʦʪʳ ʧʦ ʣʠʥʠʠ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ. 

ʌɻɹʋ çʄʫʨʤʘʥʩʢʦʝ ʋɻʄʉ ï ʄʝʨʦʧʨʠʷʪʠʝ 11. ʇʨʦʚʝʜʝʥʠʝ ʨʝʛʫʣʷʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ 

ʙʘʟʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çɹʘʨʝʥʮʙʫʨʛè. 

ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè ï ʄʝʨʦʧʨʠʷʪʠʝ 12. ʌʦʥʦʚʳʡ ʠ ʣʦʢʘʣʴʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʤʦʥʠʪʦʨʠʥʛ ʚ ʨʘʡʦʥʘʭ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ 

ʐʧʠʮʙʝʨʛʝʥ. 

ʆʨʛʘʥʠʟʘʮʠʠ ʈʦʩʥʝʜʨ 

ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè ʠ ɸʆ çʇʄɻʈʕè ï ʄʝʨʦʧʨʠʷʪʠʝ 13. ʈʝʛʠʦʥʘʣʴʥʳʝ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ 

ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʠ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. 

ʆʨʛʘʥʠʟʘʮʠʠ ʄʠʥʦʙʨʥʘʫʢʠ 

ʌɻɹʋʅ çʀɻ ʈɸʅè ï ʄʝʨʦʧʨʠʷʪʠʝ 14. ʂʦʤʧʣʝʢʩʥʳʝ ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ. ʄʝʨʦʧʨʠʷʪʠʝ 15. ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʣʠʤʘʪʘ. 
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ʌɻɹʋʅ çʌʀʎ ʂʅʎ ʈɸʅè ï ʄʝʨʦʧʨʠʷʪʠʝ 16. ʀʟʫʯʝʥʠʝ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʵʬʬʝʢʪʦʚ ʚʳʩʦʢʦʰʠʨʦʪʥʦʛʦ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʛʝʦʢʦʩʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʥʘ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ ʚ ʫʩʣʦʚʠʷʭ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ. 

ʌɻɹʋʅ çʄʄɹʀ ʈɸʅè ïʄʝʨʦʧʨʠʷʪʠʝ 17. ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ 

ʬʴʦʨʜʦʚ ʠ ʤʦʨʝʡ, ʦʤʳʚʘʶʱʠʭ ʘʨʭʠʧʝʣʘʛ ʐʧʠʮʙʝʨʛʝʥ. 

ʌɻɹʋʅ çʇɸɹʉʀ ʂʅʎ ʈɸʅè ï ʄʝʨʦʧʨʠʷʪʠʝ 18. ʈʘʩʪʠʪʝʣʴʥʦ-ʧʦʯʚʝʥʥʳʝ ʨʝʩʫʨʩʳ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʷʝʤʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʚ ʫʩʣʦʚʠʷʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ 

ʯʝʣʦʚʝʢʘ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ. 

ʂʦʌ ʌɻɹʋʅ çʌʀʎ ɽɻʉ ʈɸʅè ï ʄʝʨʦʧʨʠʷʪʠʝ 19. ʈʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʠ ʘʧʧʘʨʘʪʥʳʭ 

ʩʨʝʜʩʪʚ ʩʝʡʩʤʦ-ʠʥʬʨʘʟʚʫʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʮʝʩʩʦʚ ʜʝʩʪʨʫʢʮʠʠ ʘʨʢʪʠʯʝʩʢʦʡ ʢʨʠʦʩʬʝʨʳ 

ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʘʩʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ 

ʐʧʠʮʙʝʨʛʝʥ ʠ ʚ ʧʨʠʣʝʛʘʶʱʝʤ ʨʘʡʦʥʝ ɿʘʧʘʜʥʦʛʦ ʩʝʢʪʦʨʘ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. 

ʌɻɹʅʋ çʇɻʀè ï ʄʝʨʦʧʨʠʷʪʠʝ 20. ʇʨʦʚʝʜʝʥʠʝ ʩʪʘʮʠʦʥʘʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 

ʤʘʛʥʠʪʥʳʤʠ ʠ ʦʧʪʠʯʝʩʢʠʤʠ ʷʚʣʝʥʠʷʤʠ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ, ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ʘʪʤʦʩʬʝʨʝ ɿʝʤʣʠ. 

ʌɻɹʋʅ çʀɸ ʈɸʅè ï ʄʝʨʦʧʨʠʷʪʠʝ 21. ʉʦʭʨʘʥʝʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʤʷʪʥʠʢʦʚ 

ʨʦʩʩʠʡʩʢʦʛʦ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ. 

ʌɻɹʋʅ çʀʌɸ ʠʤ. ɸ.ʄ. ʆʙʫʭʦʚʘ ʈɸʅè ï ʄʝʨʦʧʨʠʷʪʠʝ 22. ʈʘʟʨʘʙʦʪʢʘ ʧʘʨʘʤʝʪʨʠʟʘʮʠʡ 

ʜʣʷ ʨʘʩʯʝʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʪʤʦʩʬʝʨʳ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʜ ʩʣʦʞʥʳʤ ʨʝʣʴʝʬʦʤ 

ʚ ʧʦʣʷʨʥʳʭ ʨʘʡʦʥʘʭ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʈʅʎʐ ʩʪʦʣʢʥʫʣʠʩʴ ʩ 

ʩʝʨʴʝʟʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʧʘʥʜʝʤʠʝʡ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. 

ʇʨʠʥʷʪʳʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʝʡ, ʅʦʨʚʝʛʠʝʡ ʠ ʜʨʫʛʠʤʠ ʩʪʨʘʥʘʤʠ ʤʝʨʳ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʨʫʩʘ Covid-19 ʨʝʟʢʦ ʦʛʨʘʥʠʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʥʘ 

ʐʧʠʮʙʝʨʛʝʥʝ. ɸʚʠʘʩʦʦʙʱʝʥʠʝ ʈʦʩʩʠʠ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʙʳʣʦ ʧʨʝʢʨʘʱʝʥʦ, 

ʯʘʨʪʝʨʥʳʝ ʨʝʡʩʳ ʠʟ ʄʦʩʢʚʳ ʚ ʃʦʥʛʡʠʨ ʦʪʤʝʥʝʥʳ. ʉ 16 ʤʘʨʪʘ ʨʝʰʝʥʠʝʤ ʥʦʨʚʝʞʩʢʠʭ ʚʣʘʩʪʝʡ 

ʘʨʭʠʧʝʣʘʛ ʙʳʣ ʬʘʢʪʠʯʝʩʢʠ ʟʘʢʨʳʪ ʜʣʷ ʠʥʦʩʪʨʘʥʮʝʚ, ʟʘʪʝʤ ʪʨʝʙʦʚʘʥʠʷ ʙʳʣʠ ʥʝʩʢʦʣʴʢʦ 

ʩʤʷʛʯʝʥʳ, ʦʙʷʟʘʪʝʣʴʥʳʤ ʦʩʪʘʣʦʩʴ ʫʩʣʦʚʠʝ ʧʨʦʭʦʞʜʝʥʠʷ ʢʘʨʘʥʪʠʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʤʘʪʝʨʠʢʦʚʦʡ ʅʦʨʚʝʛʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʩʪʘʚʢʘ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʛʨʫʧʧ ʥʘ ʐʧʠʮʙʝʨʛʝʥ ʚ 

ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʪʨʝʙʦʚʘʣʘ ʦʯʝʥʴ ʙʦʣʴʰʠʭ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʫʩʠʣʠʡ ʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʯʣʝʥʦʚ 

ʈʅʎʐ ʣʠʙʦ ʥʝ ʩʤʦʛʣʠ ʧʨʦʚʝʩʪʠ ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ, ʣʠʙʦ ʚʳʧʦʣʥʠʣʠ ʠʭ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ. ɺ 

ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʠʥʩʪʠʪʫʪʳ ʜʝʣʘʣʠ ʫʧʦʨ ʥʘ ʢʘʙʠʥʝʪʥʫʶ ʨʘʙʦʪʫ, ʦʙʨʘʙʦʪʢʫ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ, ʧʦʜʛʦʪʦʚʢʫ ʦʙʟʦʨʦʚ ʠ ʧʫʙʣʠʢʘʮʠʡ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʣʘ ʚʟʘʠʤʥʘʷ ʧʦʤʦʱʴ 

ʧʘʨʪʥʝʨʦʚ ʧʦ ʈʅʎʐ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʣʘʩʴ ʚ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʝ, ʦʪʙʦʨʝ ʧʦʣʝʚʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʳʧʦʣʥʝʥʠʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʨʘʙʦʪ ʧʦ ʧʨʦʩʴʙʘʤ ʢʦʣʣʝʛ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʢʦʪʦʨʳʤ 

ʫʜʘʣʦʩʴ ʜʦʙʨʘʪʴʩʷ ʜʦ ʐʧʠʮʙʝʨʛʝʥʘ. 

ʂʨʘʪʢʠʡ ʦʪʯʝʪ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠʚʦʜʠʪʩʷ ʚ ʜʘʥʥʦʤ ʦʪʯʝʪʝ. ʇʦʣʥʳʝ 

ʦʪʯʝʪʳ ʦ ʚʳʧʦʣʥʝʥʠʠ ʢʘʞʜʦʛʦ ʠʟ ʤʝʨʦʧʨʠʷʪʠʡ ʇʨʦʛʨʘʤʤʳ ʭʨʘʥʷʪʩʷ ʚ ʬʦʥʜʘʭ ʦʨʛʘʥʠʟʘʮʠʡ-

ʠʩʧʦʣʥʠʪʝʣʝʡ. 
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ʄʝʨʦʧʨʠʷʪʠʷ ʈʦʩʛʠʜʨʦʤʝʪʘ 

ʌɻɹʋ çɸɸʅʀʀè 

ʄʝʨʦʧʨʠʷʪʠʝ 1. ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʳ ʚʢʣʶʯʘʶʪ ʪʨʠ ʨʘʟʜʝʣʘ: 

- ʀʟʫʯʝʥʠʝ ʦʧʪʠʯʝʩʢʠʭ, ʤʠʢʨʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʵʨʦʟʦʣʷ ʠ ʦʮʝʥʢʘ ʚʢʣʘʜʘ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ ʫʨʦʚʥʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʘʨʢʪʠʯʝʩʢʦʡ ʘʪʤʦʩʬʝʨʳ ʟʘ ʩʯʝʪ ʜʘʣʴʥʝʛʦ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʧʝʨʝʥʦʩʘ 

ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʘʵʨʦʟʦʣʷ; 

- ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʩʥʝʞʥʦ-ʣʝʜʥʠʢʦʚʦʛʦ ʧʦʢʨʦʚʘ ʩ ʮʝʣʴʶ ʢʦʨʨʝʢʪʥʦʛʦ 

ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʘʙʣʷʮʠʠ ʠ ʧʨʦʮʝʩʩʦʚ ʵʥʝʨʛʦ-ʤʘʩʩʦʦʙʤʝʥʘ ʘʪʤʦʩʬʝʨʳ ʩ 

ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʜʠʘʮʠʦʥʥʦ-ʘʢʪʠʚʥʦʤ 

ʜʝʷʪʝʣʴʥʦʤ ʩʣʦʝ ʣʝʜʥʠʢʦʚ ʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʪʫʥʜʨʳ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʝʞʠʤʘ ʦʩʘʜʢʦʚ, 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʢʦʨʨʝʢʮʠʷ ʤʝʪʦʜʠʢ ʥʘʙʣʶʜʝʥʠʷ; 

- ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʘʪʤʦʩʬʝʨʳ ʩ 

ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʜʣʷ ʨʝʰʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʟʘʜʘʯʠ ʵʚʦʣʶʮʠʠ 

ʢʨʠʦʩʬʝʨʳ ɸʨʢʪʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. 

ʀʟʫʯʝʥʠʝ ʦʧʪʠʯʝʩʢʠʭ, ʤʠʢʨʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʵʨʦʟʦʣʷ 

ʉ ʦʢʪʷʙʨʷ 2019 ʛ. ʧʦ ʩʝʥʪʷʙʨʴ 2020 ʛ. ɸɸʅʀʀ ʩʦʚʤʝʩʪʥʦ ʩ ʀʥʩʪʠʪʫʪʦʤ ʦʧʪʠʢʠ 

ʘʪʤʦʩʬʝʨʳ ʠʤ. ɺ.ɽ. ɿʫʝʚʘ (ʀʆɸ ʉʆ ʈɸʅ) ʧʨʦʜʦʣʞʠʣ ʠʟʤʝʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʘʵʨʦʟʦʣʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʛʣʘʰʝʥʠʝʤ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ 

ʉʦʚʤʝʩʪʥʦʡ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ çʃʘʙʦʨʘʪʦʨʠʠ ʧʦʣʷʨʥʦʛʦ ʘʵʨʦʟʦʣʷè. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʧʦʣʥʷʣʠʩʴ ʪʘʢʞʝ ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʳ ʇʨʝʟʠʜʠʫʤʘ ʈɸʅ ˉ32 çʇʦʠʩʢʦʚʳʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʠʥʪʝʨʝʩʘʭ ʨʘʟʚʠʪʠʷ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè (ʧʨʦʝʢʪ çʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʵʨʦʟʦʣʷ ʠ ʩʘʞʠ ʚ ʘʪʤʦʩʬʝʨʝ ʈʦʩʩʠʡʩʢʦʡ 

ɸʨʢʪʠʢʠè). ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʧʪʠʯʝʩʢʠʭ, ʤʠʢʨʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʵʨʦʟʦʣʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʮʝʣʴʶ: 

- ʧʦʣʫʯʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʮʝʥʢʠ ʨʘʜʠʘʮʠʦʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʘʵʨʦʟʦʣʷ ʚ ʚʳʩʦʢʦʰʠʨʦʪʥʦʤ ʨʝʛʠʦʥʝ; ʧʨʠ ʥʘʢʦʧʣʝʥʠʠ 

ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʙʲʝʤʘ ʜʘʥʥʳʭ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʨʝʜʥʠʭ ʵʤʧʠʨʠʯʝʩʢʠʭ 

ʤʠʢʨʦʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʘʵʨʦʟʦʣʷ ʚ ʨʝʛʠʦʥʝ ʨʘʙʦʪʳ ʩʪʘʥʮʠʠ. 

- ʦʧʨʝʜʝʣʝʥʠʷ ʚʢʣʘʜʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʘʵʨʦʟʦʣʷ (ʤʝʩʪʥʳʭ ʠ ʤʦʨʩʢʠʭ) ʠ ʧʝʨʝʥʦʩʦʚ 

ʘʵʨʦʟʦʣʷ ʩʦ ʩʪʦʨʦʥʳ ɽʚʨʦʧʳ.  

ʀʟʤʝʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʵʨʦʟʦʣʷ ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɻʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çɹʘʨʝʥʮʙʫʨʛè ʩʦʪʨʫʜʥʠʢʘʤʠ ʟʠʤʦʚʦʯʥʦʛʦ ʩʦʩʪʘʚʘ 

ʈɸʕ-ʐ. ɸʵʨʦʟʦʣʴʥʘʷ ʩʪʘʥʮʠʷ ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʧʨʠʙʦʨʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʦʩʥʦʚʥʳʭ 

ʤʠʢʨʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʵʨʦʟʦʣʷ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʨʫʛʣʦʩʫʪʦʯʥʳʝ ʥʘʙʣʶʜʝʥʠʷ 

ʜʠʥʘʤʠʢʠ ʘʵʨʦʟʦʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʚʦʟʜʫʭʘ. ʂʦʤʧʣʝʢʩ ʘʧʧʘʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ: ʯʝʪʳʨʝʭʚʦʣʥʦʚʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʘʵʪʘʣʦʤʝʪʨ ʄɼɸ-02 (ʀʆɸ ʉʆ ʈɸʅ); ʘʵʪʘʣʦʤʝʪʨ 

ɸɽ-33 (ɸɸʅʀʀ); ʦʧʪʠʯʝʩʢʠʡ ʩʯʝʪʯʠʢ ʯʘʩʪʠʮ AZ-10 (ʀʆɸ ʉʆ ʈɸʅ); ʘʩʧʠʨʘʪʦʨ ʘʵʨʦʟʦʣʴʥʳʭ 

ʯʘʩʪʠʮ ʥʘ ʬʠʣʴʪʨʳ (ʚ ʩʦʩʪʘʚʝ ʚʦʟʜʫʰʥʦʛʦ ʥʘʩʦʩʘ HAILEA, ʨʦʪʘʤʝʪʨʘ ʠ ʬʠʣʴʪʨʦʜʝʨʞʘʪʝʣʷ, 

ʉʘʢʝʨʠʥ ʠ ʜʨ. 2018). 

ɼʣʷ ʠʟʤʝʨʝʥʠʡ ʘʵʨʦʟʦʣʴʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʪʦʣʱʠʥʳ ʠ ʦʙʱʝʛʦ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ 

ʘʪʤʦʩʬʝʨʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʦʣʥʝʯʥʳʡ ʬʦʪʦʤʝʪʨ SP9. ʄʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ɸʆʊ ʠ 

ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʦʧʠʩʘʥʳ ʚ ʨʘʙʦʪʘʭ (ʂʘʙʘʥʦʚ ʠ ʉʘʢʝʨʠʥ 1995, ʂʘʙʘʥʦʚ ʠ ʉʘʢʝʨʠʥ 1997, 

ʂʘʙʘʥʦʚ ʠ ʜʨ. 2001, ʂʘʙʘʥʦʚ ʠ ʜʨ. 2009, ʉʘʢʝʨʠʥ ʠ ʜʨ. 2010). ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ (ʊʫʨʯʠʥʦʚʠʯ ʠ ʜʨ. 2014) ʚ ʀʆɸ ʉʆ ʈɸʅ. 

ʌʦʪʦʤʝʪʨʦʤ SP9 ʚ 2020 ʛ. ʚʳʧʦʣʥʝʥ 24777 ʟʘʤʝʨ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʬʠʣʴʪʨʘʮʠʠ 
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ʟʘʤʝʨʦʚ, ʠʩʢʘʞʝʥʥʳʭ ʦʙʣʘʯʥʦʩʪʴʶ, ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʤʘʩʩʠʚʳ ʩʨʝʜʥʝʯʘʩʦʚʳʭ ʠ 

ʩʨʝʜʥʝʜʥʝʚʥʳʭ ʟʥʘʯʝʥʠʡ ɸʆʊ ʠ ʆɺʉ. 

ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʠʟʤʝʨʷʣʠʩʴ: ʠʥʪʝʛʨʘʣʴʥʳʝ (ʧʦ ʚʩʝʡ ʪʦʣʱʝ ʘʪʤʦʩʬʝʨʳ) ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ï ʘʵʨʦʟʦʣʴʥʘʷ ʦʧʪʠʯʝʩʢʘʷ ʪʦʣʱʠʥʘ (ɸʆʊ a

l
t ) ʠ ʦʙʱʝʝ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʘʪʤʦʩʬʝʨʳ W [ʛĬʩʤ-2] 

(ʆɺʉ); ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʘʪʤʦʩʬʝʨʳ ï ʩʯʝʪʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʯʘʩʪʠʮ ʘʵʨʦʟʦʣʷ NA [ʩʤ-3] ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʘ ʯʘʩʪʠʮ ʧʦ 

ʨʘʟʤʝʨʘʤ dV/dr [ʤʢʤ2Ĭʩʤ-3], ʛʜʝ r 

ï ʨʘʜʠʫʩ ʯʘʩʪʠʮ; ʤʘʩʩʦʚʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʵʨʦʟʦʣʷ ʄɸ 

[ʤʢʛĬʤ-3] ʠ ʧʦʛʣʦʱʘʶʱʝʛʦ 

ʚʝʱʝʩʪʚʘ (çʩʘʞʠè ï black carbon) 

ʄBʉ [ʤʢʛĬʤ-3]; ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʧʦʣʥʦʛʦ ʠ ʦʙʨʘʪʥʦʛʦ 

ʘʵʨʦʟʦʣʴʥʦʛʦ ʨʘʩʩʝʷʥʠʷ; 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʟʘʙʦʨ ʧʨʦʙ 

ʘʵʨʦʟʦʣʷ ʥʘ ʬʠʣʴʪʨʳ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʭʠʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ ʦ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ 

ʘʵʨʦʟʦʣʷ ʟʘ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ 

ʠʟʤʝʨʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʨʘʙʦʪʘʭ (ɻʦʣʦʙʦʢʦʚʘ ʠ ʜʨ. 2020, 

ʉʘʢʝʨʠʥ ʠ ʜʨ. 2018). 

ɺ 2020 ʛ. ʥʘʙʣʶʜʘʣʦʩʴ ʪʨʠ 

ʚʩʧʣʝʩʢʘ ʟʘʤʫʪʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʚʣʠʷʥʠʝʤ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʛʦ ʘʵʨʦʟʦʣʷ (6, 25, 

26 ʠʶʣʷ ʠ 7 ʘʚʛʫʩʪʘ) (ʨʠʩ. 1.1). ɸʥʘʣʠʟ ʦʙʨʘʪʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʚ ʵʪʠ ʜʥʠ 

(https://ready.arl.noaa.gov/HYSPLIT.php) ʠ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʦ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʘʥʦʤʘʣʠʷʭ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ (https://worldview.earthdata.nasa.gov/) ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʵʪʠ ʜʥʠ ʥʘʙʣʶʜʘʣʩʷ 

ʚʳʥʦʩ ʜʳʤʦʚʦʛʦ ʘʵʨʦʟʦʣʷ (ʨʠʩ. 1.2). ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʳʤʘ ʚ ʵʪʠ ʜʥʠ ʙʳʣʠ ʧʦʞʘʨʳ ʚ 

ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. 

ʘ.   

ʙ.   
ʈʠʩʫʥʦʢ 1.2 ï ʂʘʨʪʳ ʦʙʨʘʪʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʘʥʦʤʘʣʠʡ (ʧʦʞʘʨʦʚ) 

ʜʣʷ (ʘ) 25 ʠʶʣʷ ʠ (ʙ) 7 ʘʚʛʫʩʪʘ 2020 ʛ. 
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ʈʠʩʫʥʦʢ 1.1. ï ɺʘʨʠʘʮʠʠ ɸʆʊ (0,37, 0,50, 0,87 ʠ 2,14 ʤʢʤ), 

ʧʦʢʘʟʘʪʝʣʷ ɸʥʛʩʪʨʝʤʘ a, tf0.5 , tc ʠ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʘʪʤʦʩʬʝʨʳ W ʚ 

ʨʘʡʦʥʝ ɹʘʨʝʥʮʙʫʨʛʘ ʚ 2020 ʛ. 
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ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 2020 ʛ. ʩ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʤʠ ʜʘʥʥʳʤʠ (ʉʘʢʝʨʠʥ ʠ ʜʨ. 2020) 

ʧʦʢʘʟʘʣʦ ʠʭ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʝʝ ʩʦʛʣʘʩʠʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ 2019 ʛ. ʇʦ ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʟʥʘʯʝʥʠʷʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɸʆʊ ʙʣʠʟʢʠ ʢ ʩʨʝʜʥʠʤ ʟʘ ʧʝʨʠʦʜ 2011-2018 ʛʛ. ʆʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʚʘʨʠʘʮʠʠ 

ʛʦʜʦʚʳʭ ʟʥʘʯʝʥʠʡ ta0.5 (ʨʠʩ. 1.3) ʚʥʦʩʠʪ ɸʆʊ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʛʦ ʘʵʨʦʟʦʣʷ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ 

ʵʧʠʟʦʜʠʯʝʩʢʠʤʠ ʚʳʥʦʩʘʤʠ ʜʳʤʦʚ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʩ ʢʦʥʪʠʥʝʥʪʦʚ. ʆʪʩʫʪʩʪʚʠʝ çʜʳʤʦʚʳʭè 

ʚʩʧʣʝʩʢʦʚ ɸʆʊ ʚ 2011-2014 ʛʛ., ʧʦ-ʚʠʜʠʤʦʤʫ, ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʠʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ 

ʣʠʰʴ ʬʦʪʦʤʝʪʨʦʤ SPM ʠ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʛʦ ʟʘʤʫʪʥʝʥʠʷ ʠʟʤʝʨʝʥʠʷ ʦʧʝʨʘʪʦʨʘʤʠ ʥʝ 

ʧʨʦʚʦʜʠʣʠʩʴ.  

ɺʣʠʷʥʠʝ ʵʧʠʟʦʜʠʯʝʩʢʠʭ, ʥʦ 

ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʳʭ çʜʳʤʦʚʳʭè 

ʚʩʧʣʝʩʢʦʚ ʟʘʤʫʪʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ 

ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʝʟʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ɸʆʊ. ɺʢʣʘʜ ʪʨʝʭ ʜʥʝʡ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ 

ʜʳʤʦʚʦʛʦ ʘʵʨʦʟʦʣʷ ʚ ʠʶʣʝ 2020 ʛ. (13 

ʜʥʝʡ ʠʟʤʝʨʝʥʠʡ) ʧʨʠʚʝʣ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʩʨʝʜʥʝʤʝʩʷʯʥʦʛʦ ʟʥʘʯʝʥʠʷ t̀a0.5 ʙʦʣʝʝ 

ʯʝʤ ʥʘ 40%. ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʩʨʝʜʥʝʤʝʩʷʯʥʦʝ ʟʥʘʯʝʥʠʝ 

t̀a0.5=0,085°0,018 ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʤʘʝ, ʘ 

ʤʠʥʠʤʘʣʴʥʦʝ t̀a0.5=0,071°0,039 ʚ 

ʘʚʛʫʩʪʝ (ʦʙʨʘʙʦʪʢʘ ʩʝʥʪʷʙʨʴʩʢʠʭ 

ʠʟʤʝʨʝʥʠʡ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥʘ ʧʦʟʞʝ). 

ɺ ʜʠʥʘʤʠʢʝ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ 

(ʨʠʩ. 1.4), ʥʝʩʤʦʪʨʷ ʥʘ ʤʝʞʩʫʪʦʯʥʳʝ 

ʚʘʨʠʘʮʠʠ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ, 

ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʩʝʟʦʥʥʳʤ ʭʦʜʦʤ: ʫʚʝʣʠʯʝʥʠʝ 

ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʦʪ ʚʝʩʥʳ ʢ ʣʝʪʫ ʠ 

ʩʥʠʞʝʥʠʝ ʢ ʦʩʝʥʠ. ɺ ʢʘʯʝʩʪʚʝ 

ʦʩʦʙʝʥʥʦʩʪʠ 2020 ʛ. ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ 

ʥʠʟʢʠʝ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʦʰʣʳʤʠ ʛʦʜʘʤʠ, 

ʟʥʘʯʝʥʠʷ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʚ ʘʧʨʝʣʝ-ʤʘʝ 

Ẁ=0,29°0,14 ʛ/ʩʤ2 ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʟʥʘʯʝʥʠʷ ʚ ʠʶʣʝ Ẁ=1,46°0,35 ʛ/ʩʤ2. 

ɺʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʘʞʠ MBC, ʩʯʝʪʥʦʡ NA ʠ ʤʘʩʩʦʚʦʡ MA 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʵʨʦʟʦʣʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.5ʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʯʝʪʯʠʢ ʯʘʩʪʠʮ AZ-

10 ʚ ʥʘʯʘʣʝ ʘʚʛʫʩʪʘ ʚʳʰʝʣ ʠʟ ʩʪʨʦʷ ʠ ʦʪʧʨʘʚʣʝʥ ʥʘ ʨʝʤʦʥʪ, ʧʦʵʪʦʤʫ ʜʘʥʥʳʝ ʧʦ ʩʯʝʪʥʦʡ ʠ 

ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʘʵʨʦʟʦʣʷ ʧʨʠʚʝʜʝʥʳ ʪʦʣʴʢʦ ʜʦ 9 ʘʚʛʫʩʪʘ 2020 ʛ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʚ ʦʪʯʝʪʥʦʤ ʧʝʨʠʦʜʝ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ çʩʘʞʠè 

ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ʉʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ MBC ʟʘ ʧʝʨʠʦʜ ʧʦʣʷʨʥʦʡ ʥʦʯʠ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ 

ʧʨʝʚʳʰʘʝʪ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚ ʧʝʨʠʦʜ ʧʦʣʷʨʥʦʛʦ ʜʥʷ. ʄʘʢʩʠʤʫʤ ʚ ʷʥʚʘʨʝ 2020 ʛ. (ʨʠʩ. 1.5ʙ) 

ʩʦʧʦʩʪʘʚʠʤ ʩ ʣʝʪʥʠʤʠ ʤʘʢʩʠʤʫʤʘʤʠ 2015 ʛʦʜʘ ʚ ʧʝʨʠʦʜ ʚʣʠʷʥʠʷ ʰʣʝʡʬʦʚ ʜʳʤʦʚʦʛʦ ʘʵʨʦʟʦʣʷ 

ʠʟ ʉʠʙʠʨʠ ʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʠ ʥʦʷʙʨ-̫ʜʝʢʘʙʨ ̫2019 ʛ. ʧʨʠ ʩʞʠʛʘʥʠʠ ʤʫʩʦʨʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʧʦʩʝʣʢʘ. ɺʝʩʝʥʥʠʡ ʤʘʢʩʠʤʫʤ, ʩʚʷʟʘʥʥʳʡ ʦʙʳʯʥʦ ʩ ʚʣʠʷʥʠʝʤ çʘʨʢʪʠʯʝʩʢʦʡ ʜʳʤʢʠè 

ʥʘʙʣʶʜʘʣʩʷ ʚ ʤʘʨʪʝ 2020 ʛ, ʪʦʛʜʘ ʢʘʢ ʚ 2018-2019 ʛʛ. ʧʦʜʦʙʥʳʡ ʤʘʢʩʠʤʫʤ ʧʨʠʭʦʜʠʣʩʷ ʥʘ 

ʘʧʨʝʣʴ. ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ MBC ʦʪʤʝʯʘʶʪʩʷ ʚ ʤʘʝ-ʠʶʥʝ 2020 ʛ. ʊʝʥʜʝʥʮʠʷ ʤʠʥʠʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʤʘʩʩʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʘʞʠ ʚ ʤʘʝ-ʠʶʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ɹʘʨʝʥʮʙʫʨʛʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʝʞʝʛʦʜʥʦ, ʨʘʚʥʦ ʢʘʢ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʠʡ ʨʦʩʪ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʉ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ 

ʢʨʫʛʣʦʛʦʜʠʯʥʳʭ ʠʟʤʝʨʝʥʠʡ ʚ 2016 ʛʦʜʫ, ʵʪʦ MBC ʧʦʢʘʟʘʣʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʨʝʜʥʝʛʦʜʦʚʦʝ 

ʟʥʘʯʝʥʠʝ ʟʘ ʦʪʯʝʪʥʳʝ ʧʝʨʠʦʜʳ ʥʘʙʣʶʜʝʥʠʡ (ʧʨʠʤʝʨʥʦ ʚ 1,3 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʧʨʝʜʳʜʫʱʠʝ 3 

ʧʝʨʠʦʜʘ). 
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ʈʠʩʫʥʦʢ 1.3 ï ʄʝʞʛʦʜʦʚʦʡ ʭʦʜ ta0.5 ʠ ɸʆʊ ʤʝʣʢʦ- ʠ 

ʛʨʫʙʦʜʠʩʧʝʨʩʥʦʛʦ ʘʵʨʦʟʦʣʷ 

1 0 0 1 2 0 1 4 0 1 6 0 1 8 0 2 0 0 2 2 0 2 4 0 2 6 0 2 8 0

0 .0

0 .5

1 .0

1 .5

2 .0

ɼʝʥʴ ʛʦʜʘ

 2 0 1 1 -2 0 1 9

 2 0 2 0

W , ʛ/ʩʤ
2

 

 
ʈʠʩʫʥʦʢ 1.4 ï ʀʟʤʝʥʯʠʚʦʩʪʴ ʦʙʱʝʛʦ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ 

ʘʪʤʦʩʬʝʨʳ ʚ ʪʝʯʝʥʠʝ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʝʟʦʥʦʚ 2011-2019 ʛʛ. ʠ 

2020 ʛ. 
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ʈʠʩʫʥʦʢ 1.5 ï (ʘ) ɺʨʝʤʝʥʥʦʡ ʭʦʜ ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʘʞʠ, ʩʯʝʪʥʦʡ ʠ ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʵʨʦʟʦʣʷ ʩ 

ʦʢʪʷʙʨʷ 2019 ʧʦ ʩʝʥʪʷʙʨʴ 2020 ʛ. ʚ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ. ɾʠʨʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥʦ ʩʛʣʘʞʠʚʘʥʠʝ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʟʘ ʧʝʨʠʦʜ 24 ʯʘʩʘ. ɺʨʝʤʝʥʥʳʝ ʨʘʟʚʝʨʪʢʠ ʧʨʠʚʝʜʝʥʳ ʩ ʫʯʝʪʦʤ ʚʳʙʨʘʢʦʚʢʠ ʜʘʥʥʳʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ 

ʚʣʠʷʥʠʶ ʣʦʢʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʘʞʠ ʠ ʘʵʨʦʟʦʣʷ. (ʙ) ʉʨʝʜʥʝʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ ʤʘʩʩʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʘʞʠ ʚ 

2015 ï 2020 ʛʦʜʘʭ ʚ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ 

ɿʥʘʯʝʥʠʷ ʤʘʩʩʦʚʦʡ ʠ ʩʯʝʪʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʵʨʦʟʦʣʷ ʪʘʢʞʝ ʧʨʝʚʳʰʘʶʪ ʘʥʘʣʦʛʠʯʥʳʝ 

ʟʥʘʯʝʥʠʷ ʟʘ 3 ʧʨʝʜʳʜʫʱʠʭ ʧʝʨʠʦʜʘ ʠʟʤʝʨʝʥʠʡ. MA ʚ ʩʨʝʜʥʝʤ ʚ 1,26 ʨʘʟʘ, ʘ NA ʚ 1,24 ʨʘʟʘ ʚʳʰʝ 

ʧʦʢʘʟʘʪʝʣʝʡ 2016-2019 ʛʛ. ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠ ʩʯʝʪʥʦʡ ʠ ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʘʵʨʦʟʦʣʷ ʦʪʤʝʯʘʣʠʩʴ ʚ ʦʢʪʷʙʨʝ 2019 ʛ. ɿʘʪʝʤ ʥʘʙʣʶʜʘʣʩʷ ʧʦʩʪʦʷʥʥʳʡ ʨʦʩʪ ʟʥʘʯʝʥʠʡ ʚʧʣʦʪʴ ʜʦ 

ʬʝʚʨʘʣʷ 2020 ʛ. ʇʦʩʣʝ ʵʪʦʛʦ ʰʣʦ ʫʙʳʚʘʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʜʦ ʠʶʥʷ, ʠ ʟʘʪʝʤ ʩʥʦʚʘ ʨʦʩʪ ʚ ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ʜʦ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʘʚʛʫʩʪʝ. ʊʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʝʱʝ ʦʜʠʥ ʚʳʨʘʞʝʥʥʳʡ 

ʤʘʢʩʠʤʫʤ ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʵʨʦʟʦʣʷ MA ʚ ʘʧʨʝʣʝ 2020ʛ. 

ɼʣʷ ʯʘʩʪʠʮ ʩʫʙʤʠʢʨʦʥʥʦʡ ʬʨʘʢʮʠʠ (ʨʘʜʠʫʩʦʤ ʤʝʥʝʝ 0,5 ʤʢʤ) ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚ ʦʢʪʷʙʨʝ 2019 ʛ. ʠ ʚ ʠʶʥʝ 2020 ʛ., ʤʘʢʩʠʤʘʣʴʥʳʝ ï ʚ ʬʝʚʨʘʣʝ ʠ ʘʚʛʫʩʪʝ 2020 ʛ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ, ʜʘʶʱʠʭ ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʤʘʩʩʦʚʫʶ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʘʵʨʦʟʦʣʷ, ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʚ ʘʧʨʝʣʝ, ʠ ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ 2020 ʛ. ʅʘ ʵʪʠ ʞʝ ʤʝʩʷʮʳ 

ʧʨʠʭʦʜʷʪʩʷ ʠ ʤʘʢʩʠʤʫʤʳ MA. ʇʨʠ ʧʨʦʚʝʜʝʥʥʦʤ ʨʘʥʝʝ (ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʜʦ 2020 ʛ.) ʘʥʘʣʠʟʝ 

ʦʙʲʝʤʥʳʭ ʬʫʥʢʮʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (dV/dR) ʚ ʜʠʘʧʘʟʦʥʝ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ (R > 1 Õm) ʙʳʣʘ 

ʚʳʷʚʣʝʥʘ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʟʥʘʯʝʥʠʡ (dV/dR) ʚ ʩʝʨʝʜʠʥʝ ʪʝʧʣʦʛʦ ʧʝʨʠʦʜʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʥʘʯʘʣʦʤ 

ʠ ʢʦʥʮʦʤ ʧʦʣʷʨʥʦʛʦ ʜʥʷ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʛʝʥʝʨʘʮʠʠ ʧʦʯʚʝʥʥʦʛʦ ʠ ʤʦʨʩʢʦʛʦ 

ʘʵʨʦʟʦʣʷ ʧʨʠ ʩʭʦʜʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ (ʏʝʨʥʦʚ ʠ ʜʨ. 2020). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʘʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʟʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ʠʟʤʝʨʝʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʚʳʚʦʜʳ: 

- ʇʦʚʳʰʝʥʠʷ ʟʘʤʫʪʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ ʚ 2020 ʛ. ʥʘʙʣʶʜʘʣʠʩʴ 6, 25 ʠ 26 ʠʶʣʷ ʠ 7 ʘʚʛʫʩʪʘ ʠ 

ʙʳʣʠ ʦʙʫʩʣʦʚʣʝʥʳ ʚʳʥʦʩʦʤ ʜʳʤʦʚʦʛʦ ʘʵʨʦʟʦʣʷ ʠʟ ʨʘʡʦʥʦʚ ʩʝʚʝʨʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. 

- ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ ɸʆʊ ʚ 2020 ʛ. ʩ ʜʘʥʥʳʤʠ 2011-2018 ʛʛ. ʧʦʢʘʟʘʣʦ ʠʭ 

ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʝʝ ʩʦʛʣʘʩʠʝ. ʇʨʠ ʠʩʢʣʶʯʝʥʠʠ çʜʳʤʦʚʳʭè ʚʩʧʣʝʩʢʦʚ ʩʨʝʜʥʝʛʦʜʦʚʦʝ 

ʟʥʘʯʝʥʠʝ t̀a0.5[2020]=0,086°0,018 ʥʘʭʦʜʠʪʩʷ ʚ ʩʝʨʝʜʠʥʝ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʟʥʘʯʝʥʠʡ (0,069·0,092) ʠ ʙʣʠʟʢʘ ʢ ʩʨʝʜʥʝʤʫ t̀a0.5[2011-2018]=0,081°0,007.  

- ʆʩʦʙʝʥʥʦʩʪʴ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʘʪʤʦʩʬʝʨʳ ʚ 2020 ʛ., ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʜʘʥʥʳʤʠ ʧʨʦʰʣʳʭ ʣʝʪ, ʧʨʦʷʚʠʣʘʩʴ ʚ ʤʝʥʴʰʠʭ (ʚ ʩʨʝʜʥʝʤ ʥʘ 30%) ʟʥʘʯʝʥʠʷʭ ʚ ʚʝʩʝʥʥʠʡ 

ʧʝʨʠʦʜ ʠ ʧʦʚʳʰʝʥʥʳʭ ʟʥʘʯʝʥʠʷʭ (ʚ ʩʨʝʜʥʝʤ ʥʘ 26%) ʚ ʠʶʣʝ. 

- ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ (ʠ ʉʂʆ) ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʵʨʦʟʦʣʷ ʠ çʩʘʞʠè ʜʣʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

ʩ ʦʢʪʷʙʨʷ 2019 ʛ. ʧʦ ʩʝʥʪʷʙʨʴ 2020 ʛ. ʩʦʩʪʘʚʠʣʠ: MA = 1,89 ° 1,83 ʤʢʛĿʤ-3, NA = 8,66 ° 9,74 

ʩʤ-3, MBC = 124 ° 280 ʥʛĿʤ-3. ɺʩʝ ʵʪʠ ʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ 

ʢʨʫʛʣʦʛʦʜʠʯʥʳʭ ʠʟʤʝʨʝʥʠʡ (ʩ 2016 ʛʦʜʘ). 

- ʇʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʘʞʠ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ çʧʦʣʷʨʥʦʡ ʥʦʯʠè. 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ MBC ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚ 2 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʩʨʝʜʥʝʝ MBC ʟʘ ʧʝʨʠʦʜ çʧʦʣʷʨʥʦʛʦ 

ʜʥʷè.  ɽʱʝ ʦʜʠʥ ʤʘʢʩʠʤʫʤ, ʩʚʷʟʘʥʥʳʡ ʩ ʚʣʠʷʥʠʝʤ çʘʨʢʪʠʯʝʩʢʦʡ ʜʳʤʢʠè ʥʘʙʣʶʜʘʣʩʷ ʚ 

ʤʘʨʪʝ 2020 ʛ. ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ MBC ʦʪʤʝʯʝʥʳ ʚ ʤʘʝ-ʠʶʥʝ 2020 ʛ. 
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- ɻʦʜʦʚʦʡ ʭʦʜ ʩʯʝʪʥʦʡ ʠ ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʵʨʦʟʦʣʷ ʩʦʜʝʨʞʠʪ ʤʠʥʠʤʫʤʳ ʚ ʦʢʪʷʙʨʝ 
2019 ʛ. ʠ ʚ ʠʶʥʝ 2020 ʛ. ʠ 2 ʤʘʢʩʠʤʫʤʘ: ʚʝʩʥʦʡ ʠ ʚ ʩʝʨʝʜʠʥʝ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ. ʃʝʪʥʠʡ 

ʤʘʢʩʠʤʫʤ MA ʦʙʲʷʩʥʷʝʪʩʷ ʨʦʩʪʦʤ ʯʠʩʣʘ ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ (R>1 Õm), ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ 

ʛʝʥʝʨʘʮʠʠ ʧʦʯʚʝʥʥʦʛʦ ʠ ʤʦʨʩʢʦʛʦ ʘʵʨʦʟʦʣʷ ʧʨʠ ʩʭʦʜʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʰʣʳʭ ʣʝʪ ʦʧʫʙʣʠʢʦʚʘʥʘ ʨʘʙʦʪʘ: ɻʦʣʦʙʦʢʦʚʘ ʃ.ʇ., 

ʍʦʜʞʝʨ ʊ.ɺ., ʏʝʨʥʦʚ ɼ.ɻ., ʉʠʜʦʨʦʚʘ ʆ.ʈ., ʍʫʨʠʛʘʥʦʚʘ ʆ.ʀ., ʆʥʠʱʫʢ ʅ.ɸ., ɾʫʯʝʥʢʦ ʅ.ɸ., 

ʄʘʨʠʥʘʡʪʝ ʀ.ʀ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʨʠʟʝʤʥʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʵʨʦʟʦʣʷ ʚ ɹʘʨʝʥʮʙʫʨʛʝ 

(ʘʨʭʠʧʝʣʘʛ ʐʧʠʮʙʝʨʛʝʥ) ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ // ʃʸʜ ʠ ʉʥʝʛ. 2020; 

60(1):85-97. DOI 10.31857/S2076673420010025 

ʃʠʪʝʨʘʪʫʨʘ 

ɻʦʣʦʙʦʢʦʚʘ ʃ.ʇ., ʍʦʜʞʝʨ ʊ.ɺ., ʏʝʨʥʦʚ ɼ.ɻ., ʉʠʜʦʨʦʚʘ ʆ.ʈ., ʍʫʨʠʛʘʥʦʚʘ ʆ.ʀ., ʆʥʠʱʫʢ ʅ.ɸ., ɾʫʯʝʥʢʦ 

ʅ.ɸ., ʄʘʨʠʥʘʡʪʝ ʀ.ʀ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʨʠʟʝʤʥʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʵʨʦʟʦʣʷ ʚ ɹʘʨʝʥʮʙʫʨʛʝ (ʘʨʭʠʧʝʣʘʛ 

ʐʧʠʮʙʝʨʛʝʥ) ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ // ʃʸʜ ʠ ʉʥʝʛ. 2020;60(1):85-97. DOI 

10.31857/S2076673420010025 

ʂʘʙʘʥʦʚ ɼ.ʄ., ʉʘʢʝʨʠʥ ʉ.ʄ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʱʝʛʦ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʘʪʤʦʩʬʝʨʳ ʤʝʪʦʜʦʤ 

ʦʧʪʠʯʝʩʢʦʡ ʛʠʛʨʦʤʝʪʨʠʠ. ʏ.1. ɸʥʘʣʠʟ ʤʝʪʦʜʠʢʠ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʢʘʣʠʙʨʦʚʢʠ. - ʆʧʪʠʢʘ ʘʪʤʦʩʬʝʨʳ ʠ ʦʢʝʘʥʘ. 1995. 

ʪ.8. ˉ6, ʩ.852-860. 

ʂʘʙʘʥʦʚ ɼ.ʄ., ʉʘʢʝʨʠʥ ʉ.ʄ. ʆ ʤʝʪʦʜʠʢʝ ʦʧʨʝʜʝʣʝʥʠʷ ʘʵʨʦʟʦʣʴʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʪʦʣʱʠ ʘʪʤʦʩʬʝʨʳ ʚ 

ʙʣʠʞʥʝʤ ʀʂ-ʜʠʘʧʘʟʦʥʝ ʩʧʝʢʪʨʘ // ʆʧʪʠʢʘ ʘʪʤʦʩʬʝʨʳ ʠ ʦʢʝʘʥʘ. 1997, ʪ. 10, ˉ8, ʩ.866-874. 

ʂʘʙʘʥʦʚ ɼ.ʄ., ʉʘʢʝʨʠʥ ʉ.ʄ., ʊʫʨʯʠʥʦʚʠʯ ʉ.ɸ. ʉʦʣʥʝʯʥʳʡ ʬʦʪʦʤʝʪʨ ʜʣʷ ʥʘʫʯʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

(ʘʧʧʘʨʘʪʫʨʘ, ʤʝʪʦʜʠʢʠ, ʘʣʛʦʨʠʪʤʳ) // ʆʧʪʠʢʘ ʘʪʤʦʩʬʝʨʳ ʠ ʦʢʝʘʥʘ. 2001. ʪ. 14, ˉ 12, ʩ. 1162-1169. 
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ɹʘʨʝʥʮʙʫʨʛ 

ʎʝʣʴʶ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʣʝʜʥʠʢʦʚʳʭ 

ʧʦʢʨʦʚʦʚ ʜʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʘʙʣʷʮʠʠ ʠ ʧʨʦʮʝʩʩʦʚ ʵʥʝʨʛʦʤʘʩʩʦʦʙʤʝʥʘ 

ʘʪʤʦʩʬʝʨʳ ʩ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʜʠʘʮʠʦʥʥʦ-ʘʢʪʠʚʥʦʤ 

ʜʝʷʪʝʣʴʥʦʤ ʩʣʦʝ ʣʝʜʥʠʢʦʚ. ɺ ʩʚʷʟʠ ʩ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʜʦʩʪʘʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʐʧʠʮʙʝʨʛʝʥ, 

ʧʦʣʝʚʘʷ ʯʘʩʪʴ ʜʘʥʥʦʛʦ ʨʘʟʜʝʣʘ ʥʝ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʧʦʣʥʦʩʪʴʶ. ɺ ʦʪʩʫʪʩʪʚʠʝ ʥʦʚʳʭ ʜʘʥʥʳʭ, 

ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʨʘʙʦʪʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʦʨʠʛʠʥʘʣʴʥʦʡ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠ ʝʝ 

ʚʝʨʠʬʠʢʘʮʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʝʜʳʜʫʱʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ. ʀʩʧʦʣʥʠʪʝʣʠ 

ʨʘʙʦʪ: ɹʝʟʛʨʝʰʥʦʚ ɸ.ʄ., ʇʨʦʭʦʨʦʚʘ ʋ.ɺ., ɿʦʪʦʚʘ ɽ.ɺ. ʈʫʢʦʚʦʜʠʪʝʣʴ: ʀʚʘʥʦʚ ɹ.ɺ. 

(b_ivanov@aari.ru).  

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʢʣʶʯʘʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʪʘʷʥʠʷ 

ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ ʚ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʥʝʛʦʪʘʷʥʠʷ. ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʜʘʥʥʳʤʠ ʧʨʷʤʳʭ ʠʟʤʝʨʝʥʠʡ (ʤʝʪʦʜ ʘʙʣʷʮʠʦʥʥʳʭ ʨʝʝʢ) ʠ ʦʮʝʥʢʘ ʠʤʝʶʱʠʭʩʷ 

ʨʘʩʭʦʞʜʝʥʠʡ. ʆʙʲʝʢʪʦʤ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʛʦʨʥʦ-ʜʦʣʠʥʥʳʡ ʣʝʜʥʠʢ 
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ɸʣʴʜʝʛʦʥʜʘ (ʥʦʨʚ. Aldegondabreen), ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʟʘʧʘʜʥʦʤ ʙʝʨʝʛʫ ʟʘʣʠʚʘ ɻʨʸʥʬʴʦʨʜ, 

ʦʩʪʨʦʚ ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʦʜʥʦʤʝʨʥʦʡ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʪʘʷʥʠʷ ʣʝʜʥʠʢʘ ʚ ʧʝʨʠʦʜ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʙʣʷʮʠʠ. ʄʦʜʝʣʴ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʨʘʚʥʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʘ ʩ ʫʯʝʪʦʤ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʨʘʜʠʘʮʠʦʥʥʦ-ʘʢʪʠʚʥʦʤ ʜʝʷʪʝʣʴʥʦʤ 

ʩʣʦʝ. ɺʳʧʦʣʥʝʥʳ ʨʘʩʯʝʪʳ ʚʩʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʠ ʘʙʣʷʮʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ. ʀʩʭʦʜʥʳʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʘʢʪʠʥʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʚʦ ʚʨʝʤʷ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʩʝʟʦʥʥʦʡ ʵʢʩʧʝʜʠʮʠʠ 

çʐʧʠʮʙʝʨʛʝʥè ɸɸʅʀʀ ʚ ʘʚʛʫʩʪʝ 2019 ʛ. 

ʆʩʥʦʚʥʦʡ ʦʙʲʸʤ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣ ʧʦʣʫʯʝʥ ʚ ʨʘʤʢʘʭ 

ʪʝʧʣʦʙʘʣʘʥʩʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʩ 

ʧʦʤʦʱʴʶ ʦʨʠʛʠʥʘʣʴʥʦʡ ʪʝʧʣʦʙʘʣʘʥʩʦʚʦʡ 

ʫʩʪʘʥʦʚʢʠ (ʊɹʋ), ʨʘʟʤʝʱʝʥʥʦʡ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʣʝʜʥʠʢʘ, ʥʘ ʚʳʩʦʪʝ ʦʢʦʣʦ 260 ʤ ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ ʚ ʧʝʨʠʦʜ ʩʦ 2 ʧʦ 26 ʘʚʛʫʩʪʘ 2019 ʛʦʜʘ. ʄʝʩʪʦ 

ʫʩʪʘʥʦʚʢʠ ʙʳʣʦ ʧʨʠʟʥʘʥʦ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʤ, 

ʧʦʩʢʦʣʴʢʫ ʧʦʚʝʨʭʥʦʩʪʴ ʣʝʜʥʠʢʘ ʟʜʝʩʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʦʜʥʦʨʦʜʥʘ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʘʷ ʠ ʥʝ ʟʘʪʝʥʝʥʘ 

ʩʢʣʦʥʘʤʠ (ʩʤ. ʨʠʩ. 1.6). ʊɹʋ ʙʳʣʘ ʦʩʥʘʱʝʥʘ 

ʘʢʪʠʥʦʤʝʪʨʠʯʝʩʢʠʤʠ ʜʘʪʯʠʢʘʤʠ ʜʣʷ ʦʮʝʥʢʠ 

ʢʦʨʦʪʢʦʚʦʣʥʦʚʳʭ ʠ ʜʣʠʥʥʦʚʦʣʥʦʚʳʭ  

ʩʦʩʪʘʚʣʷʶʱʠʭ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ 

ʧʦʚʝʨʭʥʦʩʪʠ: ʧʠʨʘʥʦʤʝʪʨʘʤʠ ʗʥʠʰʝʚʩʢʦʛʦ ʄ-80, 

ʬʠʢʩʠʨʫʶʱʠʝ ʩʫʤʤʘʨʥʫʶ ʩʦʣʥʝʯʥʫʶ 

(ʧʨʠʭʦʜʷʱʫʶ) ʠ ʦʪʨʘʞʝʥʥʫʶ ʩʦʣʥʝʯʥʫʶ ʨʘʜʠʘʮʠʶ ʚ ʩʧʝʢʪʨʘʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ 330ï2500 ʥʤ; 

ʧʠʨʘʥʦʤʝʪʨʘʤʠ LI-192SA, ʨʘʙʦʪʘʶʱʠʤʠ ʚ ʚʠʜʠʤʦʤ ʜʠʘʧʘʟʦʥʝ (400ï700 ʥʤ); ʠʥʬʨʘʢʨʘʩʥʳʤʠ 

ʨʘʜʠʦʤʝʪʨʘʤʠ APOGEE, ʧʦʟʚʦʣʷʶʱʠʤʠ ʨʘʩʩʯʠʪʘʪʴ ʥʠʩʭʦʜʷʱʝʝ ʜʣʠʥʥʦʚʦʣʥʦʚʦʝ ʠʟʣʫʯʝʥʠʝ 

ʘʪʤʦʩʬʝʨʳ ʠ ʚʦʩʭʦʜʷʱʝʝ ʠʟʣʫʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ (ʩʧʝʢʪʨʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ 8ï14 ʤʢʤ). ɼʣʷ 

ʦʮʝʥʢʠ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʴʶ ʣʝʜʥʠʢʘ ʠ ʘʪʤʦʩʬʝʨʦʡ ʊɹʋ ʙʳʣʘ 

ʦʩʥʘʱʝʥʘ ʜʘʪʯʠʢʘʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʠʟ 

ʢʦʤʧʣʝʢʪʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʤʝʪʝʦʩʪʘʥʮʠʠ (ɸʄʉ) HOBO. ʈʝʛʠʩʪʨʘʮʠʷ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʣʘʩʴ 

ʣʦʛʛʝʨʘʤʠ LICOR-1400 ʠ Campbell Scientific ʩ ʜʠʩʢʨʝʪʥʦʩʪʴʶ 5 ʤʠʥʫʪ. ɼʣʷ ʠʥʪʝʨʧʦʣʷʮʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʤʝʩʪʝ ʫʩʪʘʥʦʚʢʠ ʊɹʋ, ʥʘ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ ʣʝʜʥʠʢʘ, ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ 

ʨʝʣʴʝʬʘ (ʎʄʈ) ArcticDEM, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʛʨʘʜʠʝʥʪʦʚ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ. ɺʝʨʪʠʢʘʣʴʥʳʝ ʛʨʘʜʠʝʥʪʳ ʦʮʝʥʠʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ ɸʄʉ HOBO (ʩʤ. ʨʠʩ. 1.6), 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʤʦʨʝʥʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʣʝʜʥʠʢʘ ʠ ʥʘ ʩʢʘʣʴʥʦʤ ʦʩʥʦʚʘʥʠʠ (ʚʳʭʦʜʝ ʢʦʨʝʥʥʳʭ 

ʧʦʨʦʜ) ʥʘ ʚʝʨʰʠʥʝ ʣʝʜʥʠʢʘ. ʄʝʪʝʦʩʪʘʥʮʠʠ ʙʳʣʠ ʦʩʥʘʱʝʥʳ ʜʘʪʯʠʢʘʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʩʢʦʨʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʘ, ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʆʜʠʥ ʠʟ ʥʝʤʥʦʛʠʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʡ ʚʚʦʜʠʪʩʷ ʚ ʤʦʜʝʣʴ 

ʥʝʨʘʩʧʨʝʜʝʣʸʥʥʳʤ, ʪʦ ʝʩʪʴ ʧʦʩʪʦʷʥʥʳʤ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʘ, ʵʪʦ ʩʢʦʨʦʩʪʴ 

ʧʨʠʟʝʤʥʦʛʦ ʚʝʪʨʘ (ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʣʷ ʚʝʪʨʘ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʠ ʢʨʘʡʥʝ ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ). ʊʝʤʧʝʨʘʪʫʨʘ ʪʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʘ ʠ 

ʫʧʨʫʛʦʩʪʴ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠʥʷʪʳ ʧʦʩʪʦʷʥʥʳʤʠ ʠ ʨʘʚʥʳʤʠ 0ÁC ʠ 

6.11 ʛʇʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʪʘʷʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʫʨʘʚʥʝʥʠʝ ʪʝʧʣʦʚʦʛʦ 

ʙʘʣʘʥʩʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʘ. ʇʦʪʦʢ ʪʝʧʣʘ ʚʛʣʫʙʴ ʣʝʜʥʠʢʦʚʦʛʦ ʧʦʢʨʦʚʘ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ 

ʦʩʪʘʪʦʯʥʳʡ ʯʣʝʥ ʪʘʢʦʛʦ ʫʨʘʚʥʝʥʠʷ. ʇʦʜʦʙʥʦʝ ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

ὗ Ὓ ᶻρ ‌ Ὑ ὗ ὗ      ρ  

 
ʈʠʩʫʥʦʢ 1.6 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʊɹʋ (1) ʠ 

ɸʄʉ (2, 3) ʥʘ ʣʝʜʥʠʢʝ ɸʣʴʜʝʛʦʥʜʘ ʚ ʘʚʛʫʩʪʝ 

2019 ʛ. ʀʟʦʣʠʥʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʚʳʩʦʪʫ 

ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʘ ʚ ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 
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ʛʜʝ: ὗ ð ʧʦʪʦʢ ʪʝʧʣʘ ʩ  ʧʦʚʝʨʭʥʦʩʪʠ ʚʛʣʫʙʴ ʣʝʜʥʠʢʦʚʦʛʦ ʧʦʢʨʦʚʘ; Ὓ  ð ʧʨʠʭʦʜʷʱʘʷ 

ʢʦʨʦʪʢʦʚʦʣʥʦʚʘʷ ʨʘʜʠʘʮʠʷ, ‌ ð ʘʣʴʙʝʜʦ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, Ὑ ð ʜʣʠʥʥʦʚʦʣʥʦʚʳʡ 

ʨʘʜʠʘʮʠʦʥʥʳʡ ʙʘʣʘʥʩ, ὗȟὗ ð ʚʝʨʪʠʢʘʣʴʥʳʝ ʪʫʨʙʫʣʝʥʪʥʳʝ ʧʦʪʦʢʠ ʷʚʥʦʛʦ ʠ ʩʢʨʳʪʦʛʦ 

ʪʝʧʣʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʭʦʨʦʰʦ 

ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʝ ʩʝʙʷ ʤʝʪʦʜʠʢʠ ʠ ʘʣʛʦʨʠʪʤʳ, ʫʯʠʪʳʚʘʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʘʨʭʠʧʝʣʘʛʘ. ʆʩʥʦʚʥʘʷ ʩʣʦʞʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʢʦʨʨʝʢʪʥʦʡ ʦʮʝʥʢʦʡ ʘʣʴʙʝʜʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʣʝʜʥʠʢʘ. ɸʣʴʙʝʜʦ ʢʨʘʡʥʝ ʥʝʦʜʥʦʨʦʜʥʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʪʴʩʷ ʚʦ 

ʚʨʝʤʝʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʚ ʞʠʜʢʦʡ ʠ ʪʚʸʨʜʦʡ ʬʦʨʤʝ, ʘ ʪʘʢʞʝ ʦʪ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʘ (Ivanov, Sviashchennikov, 2015). ʇʦʵʪʦʤʫ 

ʪʦʯʝʯʥʳʝ ʠʣʠ ʤʘʨʰʨʫʪʥʳʝ ʠʟʤʝʨʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʘ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʨʘʟʥʳʝ ʛʦʜʳ, 

ʥʝ ʧʦʟʚʦʣʷʶʪ ʢʦʨʨʝʢʪʥʦ ʦʮʝʥʠʪʴ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ. ʃʦʛʠʯʥʳʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ 

ʘʣʴʙʝʜʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʫʪʥʠʢʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʘʣʴʙʝʜʦ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʙʝʟʦʙʣʘʯʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩʦ 

ʩʧʫʪʥʠʢʘ Landsat-8, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʝʤʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʘʥʘʣʘʭ ʦʧʪʠʯʝʩʢʦʛʦ 

ʜʠʘʧʘʟʦʥʘ, ʧʝʨʝʩʯʠʪʘʥʥʳʝ ʚ ʚʝʣʠʯʠʥʫ ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ (ʘʥʛʣ. surface 

reflectance) ʧʫʪʸʤ ʫʩʪʨʘʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʨʘʟʥʦʩʪʠ ʦʩʚʝʱʝʥʥʦʩʪʠ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʚʝʣʠʯʠʥʳ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʘʣʴʙʝʜʦ ʧʦ ʟʥʘʯʝʥʠʷʤ ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʦʪʜʝʣʴʥʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʜʠʘʧʘʟʦʥʘʭ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʬʦʨʤʫʣʘ, 

ʧʨʝʜʣʦʞʝʥʥʘʷ ʚ ʨʘʙʦʪʝ (Liang, 2001) ʠ ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʜʣʷ ʩʧʫʪʥʠʢʘ Landsat-8 (Naegeli et al., 

2017). ʌʦʨʤʫʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʨʘʚʥʝʥʠʝ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ, ʚ ʢʦʪʦʨʦʤ 

ʧʨʝʜʠʢʪʦʨʘʤʠ ʚʳʩʪʫʧʘʶʪ ʧʷʪʴ ʠʟ ʩʝʤʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʘʥʘʣʦʚ Landsat-8: 

‌ πȟσυφὦ πȟρσπὦ πȟσχσὦ πȟπψυὦ πȟπχςὦ πȟππρψ         ς  

ʛʜʝ bi ð ʥʦʤʝʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʘʥʘʣʦʚ Landsat-8. ɺ ʨʘʙʦʪʝ (Naegeli et al., 

2019) ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʘʢʦʡ ʨʘʩʯʸʪ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʘʣʴʙʝʜʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʨʥʳʭ ʣʝʜʥʠʢʦʚ. 

ʉʦʛʣʘʩʥʦ ʥʘʰʠʤ ʨʘʩʯʝʪʘʤ, ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʪʘʷʥʠʝ, ʙʝʟʫʩʣʦʚʥʦ, 

ʷʚʣʷʝʪʩʷ ʧʨʠʭʦʜʷʱʘʷ ʢʦʨʦʪʢʦʚʦʣʥʦʚʘʷ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ. ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʪʘʷʥʠʷ ʚʦ ʤʥʦʛʦʤ ʧʦʚʪʦʨʷʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʣʴʙʝʜʦ ʠ ʧʨʠʭʦʜʷʱʝʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ (ʩʤ. ʨʠʩ. 1.7).  

 
ʈʠʩʫʥʦʢ 1.7 ï ʉʨʝʜʥʝʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ 

ʚ ʘʚʛʫʩʪʝ 2019 ʛ. (ʘ) ʧʨʠʭʦʜʷʱʘʷ ʢʦʨʦʪʢʦʚʦʣʥʦʚʘʷ ʨʘʜʠʘʮʠʷ (ɺʪ/ʤ2), (ʙ) ʘʣʴʙʝʜʦ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

(ʚ) ʜʣʠʥʥʦʚʦʣʥʦʚʳʡ ʙʘʣʘʥʩ ʧʦʚʝʨʭʥʦʩʪʠ (ɺʪ/ʤ2), (ʛ) ʪʫʨʙʫʣʝʥʪʥʳʡ ʪʝʧʣʦʦʙʤʝʥ ʤʝʞʜʫ ʧʦʜʩʪʠʣʘʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʘʪʤʦʩʬʝʨʦʡ (ɺʪ/ʤ2) 



14 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʪʘʷʥʠʷ ʧʦ ʤʦʜʝʣʴʥʳʤ ʨʘʩʯʸʪʘʤ ʩʦʩʪʘʚʠʣʠ 1000-1200 ʤʤ 

ʚ. ʵ./ʟʘ ʤʝʩ, ʤʠʥʠʤʘʣʴʥʳʝ 200-300 ʤʤ ʚ. ʵ./ʟʘ ʤʝʩʷʮ. ʇʦʣʫʯʝʥʥʳʝ ʤʦʜʝʣʴʥʳʝ ʦʮʝʥʢʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥ ʘʙʣʷʮʠʠ ʩʨʘʚʥʠʚʘʣʠʩʴ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʪʫʨʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʧʦ ʘʙʣʷʮʠʦʥʥʳʤ ʨʝʡʢʘʤ ʟʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ. ɺʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ 

ʩʦʩʪʘʚʠʣʘ 0,95, ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʪʝʨʤʠʥʘʮʠʠ (R2) ï 0,90, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʜʝʢʚʘʪʥʦʤ 

ʦʧʠʩʘʥʠʠ ʧʨʦʮʝʩʩʘ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ. ɸʙʣʷʮʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʘ, 

ʧʦʣʫʯʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʪʝʧʣʦʙʘʣʘʥʩʦʚʦʡ ʤʦʜʝʣʠ, ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 698 ʤʤ ʚ. ʵ./ʤʝʩ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʚʝʣʠʯʠʥʘ ʧʦ ʨʝʡʢʘʤ ʩʦʩʪʘʚʠʣʘ 610Ñ150 ʤʤ ʚ. ʵ./ʤʝʩ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʝʣʴʥʳʝ 

ʦʮʝʥʢʠ ʥʝ ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʦʮʝʥʦʢ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ 

ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʘʙʣʷʮʠʠ ʧʦʟʚʦʣʷʝʪ ʥʘ ʦʩʥʦʚʝ ʠʟʚʝʩʪʥʳʭ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʦʦʪʥʦʰʝʥʠʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʚʢʣʘʜ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʥʝʰʥʝʛʦ ʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʬʘʢʪʦʨʘ ʚ ʪʘʷʥʠʝ ʣʝʜʥʠʢʘ ʠ ʚʳʷʚʠʪʴ ʢʦʥʢʨʝʪʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʦʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʦʣʷʨʥʳʭ ʨʝʛʠʦʥʦʚ ʧʣʘʥʝʪʳ, ʦʮʝʥʠʪʴ 

ʪʝʢʫʱʠʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʩʮʝʥʘʨʠʠ ʚʦʟʤʦʞʥʳʭ (ʦʞʠʜʘʝʤʳʭ) ʠʟʤʝʥʝʥʠʡ. 

ʈʘʙʦʪʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʞʠʤʘ ʦʩʘʜʢʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ ʠ ʢʦʨʨʝʢʮʠʷ ʤʝʪʦʜʠʢ ʥʘʙʣʶʜʝʥʠʡ ʚ 2020 ʛ. ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʚʷʟʠ ʩ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ 

ʧʨʦʚʝʜʝʥʠʷ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʫʙʣʠʢʦʚʘʥʳ ʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʢ ʧʫʙʣʠʢʘʮʠʠ ʩʣʝʜʫʶʱʠʝ 
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ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ 

ʘʪʤʦʩʬʝʨʳ ʩ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʎʝʣʴʶ ʨʘʙʦʪ ʥʘ ɿʘʧʘʜʥʦʤ ʐʧʠʮʙʝʨʛʝʥʝ ʚ 2020 ʛ. ʷʚʠʣʦʩʴ ʧʨʦʜʦʣʞʝʥʠʝ ʥʘʯʘʪʳʭ ʚ      

2017 ʛ. ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʵʥʝʨʛʦ- ʠ 

ʤʘʩʩʦʦʙʤʝʥʘ ʘʪʤʦʩʬʝʨʳ ʩ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʧʨʦʤʝʨʟʘʥʠʝ/ʧʨʦʪʘʠʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜ. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, 

ʠʥʠʮʠʠʨʦʚʘʥʥʳʭ ʠʥʪʝʨʝʩʦʤ ʢ ʜʠʥʘʤʠʢʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʨʠʦʩʬʝʨʳ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʪʝʧʣʝʥʠʷ ʠʛʨʘʶʪ ʥʘʙʣʶʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʢʦʥʮʝ ʣʝʪʘ 2017 ʛ. ʚ ʧ. 

ɹʘʨʝʥʮʙʫʨʛ ʛʨʘʜʠʝʥʪʥʦʛʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ Campbell Scientific (CS), 

ʦʩʥʘʱʝʥʥʦʛʦ ʘʧʧʘʨʘʪʫʨʦʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʝʞʝʤʠʥʫʪʥʫʶ ʨʝʛʠʩʪʨʘʮʠʶ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ (P), ʪʝʤʧʝʨʘʪʫʨʳ (Ta) ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ (RHʘ) ʚʦʟʜʫʭʘ ʥʘ ʚʳʩʦʪʘʭ 2 ʠ 8 ʤ, 

ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ (V) ʥʘ ʚʳʩʦʪʘʭ 2 ʠ 10 ʤ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ ʧʦʜʩʪʠʣʘʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ (ʧʨʠʭʦʜʷʱʝʡ Qdn ʠ ʦʪʨʘʞʝʥʥʦʡ Qup ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, 

ʜʣʠʥʥʦʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʘʪʤʦʩʬʝʨʳ Rdn ʠ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ Rup) ʠ ʧʦʪʦʢʘ ʪʝʧʣʘ 

ʚ ʧʦʯʚʝ ʥʘ ʛʣʫʙʠʥʝ 10 ʩʤ (F), ʚʳʩʦʪʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʜʝʷʪʝʣʴʥʦʛʦ ʩʣʦʷ ʛʨʫʥʪʘ ʜʦ ʛʣʫʙʠʥʳ 0.5 ʤ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʜʦ ʚʳʩʦʪʳ 0.5 ʤ. 

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ (ʨʠʩ.1.8) ʧʦʢʘʟʘʣʘ, ʯʪʦ ʤʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʘʪʤʦʩʬʝʨʳ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʠʤʝʝʪ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʳʡ ʛʦʜʦʚʦʡ ʭʦʜ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʩʤʝʥʦʡ ʧʦʣʷʨʥʦʛʦ ʜʥʷ ʠ ʥʦʯʠ. ɿʥʘʯʝʥʠʷ ʊʘ ʠ RHa 

ʠʟʤʝʥʷʶʪʩʷ ʦʪ -16ʦʉ ʠ 70% ʟʠʤʦʡ ʜʦ +7ʦʉ ʠ 87% ʣʝʪʦʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ 

ʦʨʠʛʠʥʘʣʴʥʦʡ ʤʝʪʦʜʠʢʝ ʪʝʤʧʝʨʘʪʫʨʘ (Ts) ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ (RHs) ʧʦʜʩʪʠʣʘʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʤʝʥʷʶʪʩʷ ʦʪ -18ʦʉ ʠ 100% ʟʠʤʦʡ, ʜʦ +12ʦʉ ʠ 82% ʣʝʪʦʤ. ɿʥʘʯʠʤʳʝ ʥʘ ʫʨʦʚʥʝ 

0,05 ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʩʦʩʪʘʚʣʷʶʪ: Ts, Ta: 0,98; RHs, RHʘ: -0,43; RHs, Ts: -0,64; RHʘ, 

Ta: 0,62. ʆʩʦʙʝʥʥʦʩʪʠ ʩʝʟʦʥʥʦʛʦ ʭʦʜʘ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʦʙʲʷʩʥʷʶʪʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʨʘʜʠʘʮʠʦʥʥʳʤ ʚʳʭʦʣʘʞʠʚʘʥʠʝʤ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʠʤʦʡ ʠ ʝʸ ʠʥʪʝʥʩʠʚʥʳʤ 

ʧʨʦʛʨʝʚʦʤ ʣʝʪʦʤ ʚʩʣʝʜʩʪʚʠʝ ʫʤʝʥʴʰʝʥʠʷ ʘʣʴʙʝʜʦ ʟʘ ʩʯʸʪ ʩʪʘʠʚʘʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ 

(ʨʠʩ.1.8ʛ) ʠ ʠʩʧʘʨʝʥʠʷ ʩ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʝ ʢʦʤʧʝʥʩʠʨʫʝʤʳʤ ʦʩʘʜʢʘʤʠ. 

ʉʨʝʜʥʝʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ V (ʨʠʩ. 1.8ʙ) ʠʟʤʝʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 3,5 - 7,5 ʤ/ʩ, ʧʨʠʯʸʤ ʝʸ 

ʚʥʫʪʨʠʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʠʟʚʝʩʪʥʦʡ ʧʨʦʪʠʚʦʬʘʟʝ ʩ ʈ, ʠʟʤʝʥʷʶʱʠʤʩʷ ʦʪ 975 

ʛʇʘ ʜʦ 1010 ʛʇʘ (ʟʥʘʯʠʤʳʡ ʥʘ ʫʨʦʚʥʝ 0,05 ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ -0,40). ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʠ ʤʘʣʦ ʤʝʥʷʶʱʠʝʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ ʚʝʣʠʯʠʥʳ 

ʜʣʠʥʥʦʚʦʣʥʦʚʦʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ (R=Rdn-Rup) ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ (Q=Qdn-Qup) ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʤʠʥʠʤʘʣʴʥʳʤ ʘʣʴʙʝʜʦ (ʨʠʩ.1.8ʛ). 

    
ʘ ʙ ʚ ʛ 

ʈʠʩʫʥʦʢ 1.8 ï ʄʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʟʥʘʯʝʥʠʡ: (ʘ) ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʫʜʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʥʘ ʚʳʩʦʪʝ 2 ʤ ʠ ʥʘ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, (ʙ) ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ 

ʚʝʪʨʘ, (ʚ) ʘʣʴʙʝʜʦ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ (ʛ) ʩʦʩʪʘʚʣʷʶʱʠʭ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ 
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ɼʣʷ ʨʘʩʯʸʪʘ ʪʫʨʙʫʣʝʥʪʥʳʭ ʧʦʪʦʢʦʚ ʷʚʥʦʛʦ (H) ʠ ʩʢʨʳʪʦʛʦ (LE) ʪʝʧʣʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʧʦʜʭʦʜ (ʄʘʢʰʪʘʩ ʠ ʜʨ., 2014). ʇʦʪʦʢʠ ʩʯʠʪʘʶʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ, ʝʩʣʠ ʥʘʧʨʘʚʣʝʥʳ ʦʪ 

ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʘʪʤʦʩʬʝʨʫ. ʉʫʤʤʘʨʥʳʡ ʪʝʧʣʦʚʦʡ ʙʘʣʘʥʩ ʧʦʜʩʪʠʣʘʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ B, ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʦ ʬʦʨʤʫʣʝ B=Q+R-H-LE ʩʯʠʪʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʦʪ 

ʘʪʤʦʩʬʝʨʳ ʢ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

    

ʘ ʙ ʚ ʛ 
ʈʠʩʫʥʦʢ 1.9 ï ʄʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʟʥʘʯʝʥʠʡ: (ʘ) ʪʫʨʙʫʣʝʥʪʥʳʭ ʧʦʪʦʢʦʚ ʪʝʧʣʘ, (ʙ) 

ʧʘʨʘʤʝʪʨʘ ʩʪʨʘʪʠʬʠʢʘʮʠʠ, (ʚ) ʩʫʤʤʘʨʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʠ (ʛ) ʧʦʪʦʢʘ ʪʝʧʣʘ ʚ ʧʦʯʚʝ  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1.8, H ʟʠʤʦʡ ʠʤʝʝʪ ʚʝʣʠʯʠʥʫ ʧʦʨʷʜʢʘ -20 ɺʪ/ʤ2 ʠ ʥʘʧʨʘʚʣʝʥ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʝʸ ʩʠʣʴʥʳʤ ʨʘʜʠʘʮʠʦʥʥʳʤ ʚʳʭʦʣʘʞʠʚʘʥʠʝʤ (ʨʠʩ.1.8ʛ) ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ (ʨʠʩ.1.9ʙ). ʃʝʪʦʤ ʠʟ-ʟʘ ʧʨʦʛʨʝʚʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʨʘʜʠʘʮʠʝʡ ʠ ʨʘʟʚʠʪʠʷ ʢʦʥʚʝʢʮʠʠ (ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ z/L), ʝʛʦ 

ʥʘʧʨʘʚʣʝʥʠʝ ʤʝʥʷʝʪʩʷ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ, ʘ ʚʝʣʠʯʠʥʘ ʜʦʩʪʠʛʘʝʪ 60 ɺʪ/ʤ2. ɺʥʫʪʨʠʛʦʜʦʚʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ LE ʠʤʝʝʪ ʘʥʘʣʦʛʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʤʘʣʳʭ ʟʥʘʯʝʥʠʡ ʚ ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ ʚʩʣʝʜʩʪʚʠʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ. 

ʇʦʪʦʢʠ ʪʝʧʣʘ ʢ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʥʘ ʛʣʫʙʠʥʝ 10 ʩʤ ʚ ʧʦʯʚʝ (ʨʠʩ. 1.9ʚ, ʛ) ʩʭʦʜʥʳ 

ʧʦ ʭʘʨʘʢʪʝʨʫ ʚʥʫʪʨʠʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ ʧʦʨʷʜʦʢ ʧʦ ʚʝʣʠʯʠʥʝ. 

ɺʦʟʤʦʞʥʳʤʠ ʦʙʲʷʩʥʝʥʠʷʤʠ ʵʪʦʛʦ ʵʬʬʝʢʪʘ, ʪʨʝʙʫʶʱʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʷʚʣʷʶʪʩʷ ʢʘʢ ʜʝʤʧʬʠʨʫʶʱʝʝ ʫʚʝʣʠʯʝʥʠʝ/ʫʤʝʥʴʰʝʥʠʝ ʪʝʧʣʦʩʦʜʝʨʞʘʥʠʷ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʧʦʯʚʳ, 

ʪʘʢ ʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʜʘʪʯʠʢʦʤ ʧʦʪʦʢʘ ʪʝʧʣʘ. 

ʀʟʤʝʥʯʠʚʦʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʪʤʦʩʬʝʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʘʨʭʠʧʝʣʘʛʘ 

ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʜʘʥʥʳʤʠ ʠʟʤʝʨʝʥʠʡ ʥʘ ʩʪʘʥʮʠʷʭ ɹʘʨʝʥʮʙʫʨʛ ʠ ʅʶ-ʆʣʝʩʫʥʥ, ʚʳʧʦʣʥʝʥʥʳʤʠ 

ʚ ʘʧʨʝʣʝ 2019 ʛ. (ʪʘʙʣ.1.1). ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʩʪʘʥʮʠʷʤʠ, ʠʤʝʝʪ ʤʝʩʪʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʢʘʢ ʚ ʟʥʘʯʝʥʠʷʭ ʦʩʥʦʚʥʳʭ ʤʝʪʝʦʧʘʨʘʤʝʪʨʦʚ, 

ʪʘʢ ʠ ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʘʪʤʦʩʬʝʨʦʡ. ʋʢʘʟʘʥʥʦʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʜʦʣʞʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ ʚ ɹʘʨʝʥʮʙʫʨʛʝ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦʛʦ ʦʧʠʩʘʥʠʷ ʢʣʠʤʘʪʘ ʘʨʭʠʧʝʣʘʛʘ ʠ ʨʦʣʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʝʛʦ 

ʨʝʣʴʝʬʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʦʢʘʣʴʥʳʭ ʤʝʪʝʦʫʩʣʦʚʠʡ. 

ʊʘʙʣʠʮʘ 1.1. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʘʪʤʦʩʬʝʨʳ ʚ ɹʘʨʝʥʮʙʫʨʛʝ ʠ ʅʶ-

ʆʣʝʩʫʥʥʝ 

  

ɹʘʨʝʥʮʙʫʨʛ ʅ -ʁʆʣʝʩʫʥʥ 

ʩʨʝʜʥ. ʤʠʥ. ʤʘʢʩ. ʩʪ.ʦʪʢʣ. ʩʨʝʜʥ. ʤʠʥ. ʤʘʢʩ. ʩʪ.ʦʪʢʣ. 

RH 2ʤ,% 84,7 54,4 98,9 10,1 79,2 36,5 98,9 11,2 

Ta 2ʤ,ÁC -3,0 -10,6 3,1 3,7 -3,3 -12,8 3,0 3,9 

Ts, ÁC -1,4 -11,7 4,0 4,2 -6,6 -22,1 0,3 5,0 

Ws 10ʤ,ʤ/ʩ 5,3 0,0 13,2 3,1 3,8 0,0 14,3 3,0 

Pa, ʛʇʘ 1003,2 982,1 1019,6 8,2 1009,3 989,1 1026,0 8,1 

Q, ɺʪ/ʤ2 23,5 0,0 165,6 30,4 20,2 -20,4 149,5 28,4 

R, ɺʪ/ʤ2 -16,0 -92,7 6,8 23,4 -21,6 -105,2 34,9 27,9 

H, ɺʪ/ʤ2 0,4 -15,2 16,4 3,4 -10,1 -92,3 23,8 17,1 

LE, ɺʪ/ʤ2 -4,3 -124,3 50,4 18,6 6,6 -14,3 86,8 13,0 

z/L 7,0 -13,1 101,7 12,3 2,1 -14,5 16,4 4,3 

B, ɺʪ/ʤ2 4,8 -62,2 168,0 26,6 2,1 -92,5 139,4 29,5 
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ɼʘʥʥʳʝ ʢʦʤʧʣʝʢʩʘ CS ʷʚʠʣʠʩʴ ʦʩʥʦʚʦʡ ʜʣʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʧʣʦʚʦʛʦ ʠ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʪʤʦʩʬʝʨʳ ʩ ʚʝʨʭʥʠʤʠ ʩʣʦʷʤʠ ʛʨʫʥʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʟʘ 

ʦʪʯʸʪʥʳʡ ʧʝʨʠʦʜ, ʠʟʫʯʝʥʠʝʤ ʢʦʥʚʝʢʮʠʠ ʚʦʟʜʫʭʘ ʚ ʤʦʭʦʚʦ-ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʘʨʢʪʠʯʝʩʢʦʡ 

ʪʫʥʜʨʳ ʧʦʙʝʨʝʞʴʷ ɻʨʸʥʬʴʦʨʜʘ. ɺʨʝʤʝʥʥʦʡ ʭʦʜ ʪʝʤʧʝʨʘʪʫʨ ʥʘʜ ʠ ʧʦʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʛʨʫʥʪʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʟʜʫʭʘ ʚ ʧʦʨʘʭ ʥʘʧʦʯʚʝʥʥʳʭ ʧʦʢʨʦʚʦʚ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʥʠʞʘʝʪ ʠʭ ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʚʦʟʤʦʞʥʦ ʢʨʫʛʣʳʡ ʛʦʜ, ʦʜʥʘʢʦ 

ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʚʝʢʮʠʠ ʩʦʟʜʘʶʪʩʷ ʩ ʥʘʯʘʣʦʤ ʦʩʝʥʥʠʭ 

ʭʦʣʦʜʦʚ, ʢʦʛʜʘ ʩʣʦʡ ʛʨʫʥʪʘ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʠʡ ʪʝʧʣʦʟʘʧʘʩ (ʉʦʩʥʦʚʩʢʠʡ ʠ ʆʩʦʢʠʥ 2018) 

(ʨʠʩ. 1.10). ʈʘʟʚʠʪʠʝ ʢʦʥʚʝʢʮʠʠ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʤʫ ʧʝʨʝʥʦʩʫ 

ʚ ʘʪʤʦʩʬʝʨʫ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʨʘʟʣʦʞʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ 

ʦʪʪʘʷʚʰʝʤ ʟʘ ʣʝʪʦ ʤʸʨʟʣʦʤ ʛʨʫʥʪʝ. 

ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʣʷ ʩʠʩʪʝʤʳ ʜʚʫʭ ʧʦʨʠʩʪʳʭ ʩʣʦʸʚ ʚ 

ʧʨʠʙʣʠʞʝʥʠʠ ɼʘʨʩʠïɹʫʩʩʠʥʝʩʢʘ ʧʦʩʪʨʦʝʥʦ ʚ ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʘʩʠʤʧʪʦʪʠʢʝ ʨʘʟʣʦʞʝʥʠʝʤ 

ʘʤʧʣʠʪʫʜ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʨʷʜʳ ʧʦ ʯʸʪʥʳʤ ʩʪʝʧʝʥʷʤ 

ʚʦʣʥʦʚʦʛʦ ʯʠʩʣʘ (ɻʝʨʰʫʥʠ ʠ ɾʫʭʦʚʠʮʢʠʡ 1980). ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʨʦʛ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʟʜʫʭʘ 

(ʢʨʠʪʠʯʝʩʢʠʝ ʯʠʩʣʘ ʈʵʣʝʷ ʩʠʩʪʝʤʳ Ra) ʦʧʠʩʳʚʘʝʪʩʷ ʬʫʥʢʮʠʷʤʠ ʦʪʥʦʰʝʥʠʷ ʧʦʣʠʥʦʤʦʚ ʧʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʪʦʣʱʠʥʝ ʥʠʞʥʝʛʦ ʩʣʦʷ ʩʠʩʪʝʤʳ (ʤʭʘ) h (0<h<1), ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʢʦʪʦʨʳʭ 

ʩʣʫʞʘʪ ʦʪʥʦʰʝʥʠʷ ʧʦʨʠʩʪʦʩʪʝʡ m, ʧʨʦʥʠʮʘʝʤʦʩʪʝʡ K ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʝʡ k ʤʭʘ ʠ ʩʥʝʛʘ. 

ʉʣʫʯʘʠ h=0 ʠ h=1 ʦʪʚʝʯʘʶʪ ʧʝʨʝʭʦʜʫ ʢ ʦʜʥʦʩʣʦʡʥʦʡ ʩʠʩʪʝʤʝ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʩʥʝʛʘ ʠ ʤʭʘ ʠ 

ʟʥʘʯʝʥʠʷʤʠ Ra=3mKk ʠ Ra=3; ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʠʜ ʬʫʥʢʮʠʡ Ra ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʤʙʠʥʘʮʠʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ m, K ʠ k, 

ʨʘʩʩʯʠʪʳʚʘʝʤʳʭ ʧʦ ʵʤʧʠʨʠʯʝʩʢʠʤ 

ʩʦʦʪʥʦʰʝʥʠʷʤ ʜʣʷ ʦʙʝʠʭ ʩʨʝʜ. ʈʘʩʯʸʪʳ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʷʚʠʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʝʣ 

Ra ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʚʳʩʦʪʳ ʩʥʝʛʘ ʠ ʨʦʩʪʦʤ 

ʧʣʦʪʥʦʩʪʠ ʩʥʝʛʘ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʤ ʚʣʠʷʥʠʠ ʫʧʣʦʪʥʝʥʠʷ 

ʩʥʝʛʘ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʦʥʚʝʢʮʠʠ. ʇʨʠ 

ʵʪʦʤ ʯʠʩʣʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʠʥʦʤʦʚ, 

ʚʭʦʜʷʱʠʭ ʚ ʟʥʘʤʝʥʘʪʝʣʴ ʬʫʥʢʮʠʡ Ra 

ʧʦʢʘʟʘʣʦ ʦʪʩʫʪʩʪʚʠʝ ʫ ʥʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʢʦʨʥʝʡ ʚ ʧʨʦʤʝʞʫʪʢʝ 

0<h<1 ʚ ʧʨʝʜʝʣʘʭ ʠʟʤʝʥʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ m, K ʠ k, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʧʦʙʝʨʝʞʴʷ ɿʘʧʘʜʥʦʛʦ 

ʐʧʠʮʙʝʨʛʝʥʘ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʨʘʟʚʠʪʠʝ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʵʪʠʭ ʪʦʯʢʘʭ (ʨʘʟʨʳʚʦʚ 2-ʛʦ 

ʨʦʜʘ) ʥʘ ʢʨʠʚʦʡ Ra ʙʳʣʦ ʙʳ ʥʝʚʦʟʤʦʞʥʳʤ. ʆʜʥʘʢʦ ʚ ʩʣʫʯʘʝ ʩʣʦʸʚ ʤʭʘ ʠ ʩʥʝʛʘ, ʥʘʩʳʱʝʥʥʳʭ 

ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʞʠʜʢʦʩʪʴʶ (ʧʘʨʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʴʶ), ʚʦʟʥʠʢʘʝʪ ʣʠʰʴ ʦʙʳʯʥʘʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ 

ʧʨʠ ʧʦʜʦʛʨʝʚʝ ʩʥʠʟʫ, ʦʜʥʘʢʦ ʬʘʢʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʝʸ ʧʦʨʦʛʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʚʦʡʩʪʚ 

ʩʣʦʸʚ ʙʝʩʩʧʦʨʝʥ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʝʣʠ ʚʳʷʚʠʣʦ ʢʘʯʝʩʪʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʚʝʢʪʠʚʥʦʛʦ 

ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩʘ ʚ ʜʚʫʭʩʣʦʡʥʦʤ ʥʘʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʘʨʢʪʠʯʝʩʢʦʡ ʪʫʥʜʨʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʜʣʷ ʠʟʫʯʝʥʠʷ ʵʥʝʨʛʦ-, ʤʘʩʩʦ- ʠ ʛʘʟʦʦʙʤʝʥʘ ʚ 

ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʩʣʦʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʪʘʢʠʭ ʢʘʢ ʤʦʭʦʚʦ-

ʣʠʰʘʡʥʠʢʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʦʨʛʘʥʦʛʝʥʥʳʝ ʛʦʨʠʟʦʥʪʳ ʧʦʯʚʦ-ʛʨʫʥʪʦʚ, ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʠ ʜʨ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʙʦʪ ɸɸʅʀʀ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ, ʢʫʨʠʨʫʝʤʳʭ 

ʃʘʙʦʨʘʪʦʨʠʝʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ɸʨʢʪʠʢʠ, ʩʪʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʩʥʝʞʥʦ-

ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʝʩʥʦʚʦʜʥʳʭ ʘʢʚʘʪʦʨʠʡ ʘʨʭʠʧʝʣʘʛʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʠʥʪʝʨʝʩ ʢʘʢ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʵʥʝʨʛʦʤʘʩʩʦʦʙʤʝʥʘ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʘʪʤʦʩʬʝʨʳ ʩ ʚʦʜʥʦʡ ʤʘʩʩʦʡ, ʪʘʢ ʠ ʚʣʠʷʥʠʷ 

ʣʝʜʦʚʦʛʦ ʨʝʞʠʤʘ ʥʘ ʪʝʧʣʦʚʦʡ ʠ ʚʦʜʥʳʡ ʙʘʣʘʥʩ ʠ, ʪʝʤ ʩʘʤʳʤ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ 

 
ʈʠʩʫʥʦʢ 1.10 ï ɺʨʝʤʝʥʥʦʡ ʭʦʜ ʪʝʤʧʝʨʘʪʫʨ ʥʘʜ, ʥʘ ʠ ʧʦʜ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʛʨʫʥʪʘ 
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ʪʨʦʬʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʚʦʜʦʸʤʦʚ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʧʨʦʮʝʩʩʘʤ ʦʙʨʘʟʦʚʘʥʠʷ 

ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ (ʩʥʝʞʥʦʛʦ) ʣʴʜʘ. 

ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2019-2020 ʛʛ. ʥʘ ʘʢʚʘʪʦʨʠʠ ʦʟʝʨʘ ʣʝʜʥʠʢʦʚʦʛʦ ʧʠʪʘʥʠʷ 

ʉʪʝʤʤʝ ʠ ʚʢʣʶʯʘʣʠ ʘʚʪʦʥʦʤʥʫʶ ʨʝʛʠʩʪʨʘʮʠʶ ʧʘʨʘʤʝʪʨʦʚ ʚʩʝʭ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʩʨʝʜ ʩ 

ʧʦʤʦʱʴʶ ʪʝʨʤʦʢʦʩ GP5W Shell ʬʠʨʤʳ GeoPrecision ʠ ʧʦʨʪʘʪʠʚʥʦʡ ʤʝʪʝʦʩʪʘʥʮʠʠ HOBO 

Weather Station ʬʠʨʤʳ Onset Computer corporation ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʫʩʪʘʥʦʚʣʝʥʠʷ ʣʴʜʘ. 

ʂʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʠʩʴ ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʣʝʜʦʚʳʝ 

ʠʟʤʝʨʝʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʝ ʙʫʢʩʠʨʫʝʤʳʤ ʩʥʝʛʦʭʦʜʦʤ ʛʝʦʨʘʜʘʨʦʤ PulseEkko (Sensors&Software, 

ʂʘʥʘʜʘ) c ʘʥʪʝʥʥʦʡ 500 ʄɻʮ ʥʘ ʩʝʪʠ ʧʨʦʬʠʣʝʡ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʚʩʶ ʜʦʩʪʫʧʥʫʶ ʯʘʩʪʴ 

ʘʢʚʘʪʦʨʠʠ ʦʟʝʨʘ. ʋʚʷʟʢʘ ʧʦʣʫʯʘʝʤʳʭ ʛʨʘʥʠʮ ʤʝʞʜʫ ʧʨʦʬʠʣʷʤʠ ʥʘʙʣʶʜʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ 

ʚʳʩʦʢʦʪʦʯʥʦʡ ɻʅʉʉ ʩʠʩʪʝʤʦʡ Sokkia GRX2 (ʗʧʦʥʠʷ), ʧʦʟʚʦʣʠʚʰʝʡ ʧʦʣʫʯʠʪʴ ʚʳʩʦʪʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʚʩʝʭ ʚʳʜʝʣʷʝʤʳʭ ʛʨʘʥʠʮ ʜʣʷ ʠʭ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʣʱʠʥ ʩʣʦʸʚ 

ʩʥʝʞʥʦ-ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʠ ʝʛʦ ʧʨʦʛʠʙʘ. ɼʣʷ ʚʘʣʠʜʘʮʠʠ ʜʘʥʥʳʭ ʚʳʧʦʣʥʷʣʦʩʴ 

ʚʳʙʫʨʠʚʘʥʠʝ ʠ ʦʧʠʩʘʥʠʝ ʣʝʜʷʥʦʛʦ ʢʝʨʥʘ, ʘ ʪʘʢʞʝ ʠʟʤʝʨʝʥʠʝ ʚʳʩʦʪʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʸʥʥʳʭ ʩʲʸʤʦʢ ʫʚʝʨʝʥʥʦ ʦʧʨʝʜʝʣʷʶʪ ʛʨʘʥʠʮʳ çʩʥʝʛ-ʩʥʝʞʥʳʡ ʣʸʜè, 

çʩʥʝʞʥʳʡ-ʢʦʥʞʝʣʷʮʠʦʥʥʳʡ ʣʸʜè ʠ çʢʦʥʞʝʣʷʮʠʦʥʥʳʡ ʣʸʜ-ʚʦʜʘè (ʢʨʘʩʥʳʡ, ʩʠʥʠʡ ʠ ʟʝʣʝʥʳʡ 

ʧʫʥʢʪʠʨ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʠʩ. 1.11). ʉʫʜʷ ʧʦ ʥʠʤ, ʣʸʜ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ 

ʦʩʥʦʚʥʦʡ ʯʘʰʠ ʦʟʝʨʘ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʨʝʣʴʝʬʦʤ, ʥʦ ʠ ʥʘ ʫʯʘʩʪʢʘʭ ʧʦʚʳʰʝʥʠʷ ʨʝʣʴʝʬʘ 

ʤʝʩʪʥʦʩʪʠ, ʯʪʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʧʫʩʢʘʥʠʠ ʣʝʜʷʥʦʛʦ ʩʣʦʷ ʥʠʞʝ ʫʨʦʚʥʷ ʚʦʜʳ. 

 
ʈʠʩʫʥʦʢ 1.11 ï ʊʠʧʠʯʥʳʡ ʚʠʜ ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʨʘʟʨʝʟʘ ʯʝʨʝʟ ʮʝʥʪʨ ʦʟʝʨʘ 

ʈʠʩʫʥʦʢ 1.12ʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʣʘʩʪʴ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʜʘʥʥʳʤ 

ʩʲʸʤʦʢ 22 ʘʧʨʝʣʷ 2020 ʛ. (ʧʝʨʝʚʦʜ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚʨʝʤʝʥʠ ʚ ʛʣʫʙʠʥʳ ʥʝ ʧʨʦʚʦʜʠʣʩʷ). 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʧʠʪʳʚʘʥʠʷ ʩʥʝʛʘ ʚʦʜʦʡ ʷʚʠʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʠ ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʝʸ ʧʨʠʭʦʜʘ. ɿʘ 40 ʩʫʪʦʢ, ʧʨʦʰʝʜʰʠʭ ʩ 

ʧʨʝʜʳʜʫʱʝʡ ʩʲʸʤʢʠ (12 ʤʘʨʪʘ), ʦʙʣʘʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʩʥʝʞʥʦʛʦ ʣʴʜʘ ʫʚʝʣʠʯʠʣʘʩʴ ʧʦʯʪʠ ʚ 2 

ʨʘʟʘ, ʟʘʥʷʚ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʫʶ ʯʘʩʪʴ ʦʟʝʨʘ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʠʟʦʙʨʘʞʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 1.12ʙ. (ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʥʘʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʛʨʫʞʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʣʴʜʘ). ɺʠʜʥʦ, ʯʪʦ 

ʠʤʝʥʥʦ ʚ ʵʪʦʡ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦʟʝʨʘ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʠʟʦʙʘʪʦʡ 1,5 ʤ ʟʦʥʝ ʧʨʦʠʩʭʦʜʠʪ 

ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʛʠʙ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʧʦʜ ʪʷʞʝʩʪʴʶ ʩʥʝʛʘ, ʩʦʟʜʘʶʱʠʡ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʷʚʣʝʥʠʷ 

ʧʨʦʩʣʦʡʢʠ ʚʦʜʳ ʚ ʝʛʦ ʪʦʣʱʝ. 

ʅʘʣʠʯʠʝ ʫʥʠʢʘʣʴʥʳʭ ʣʝʜʦʚʳʭ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʚʘʨʠʘʥʪ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚ ʧʦʩʪʘʥʦʚʢʝ (Leppªranta 1983), ʨʝʘʣʠʟʫʶʱʝʡ ʚʘʨʠʘʥʪ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʨʦʥʪʘʣʴʥʦʡ ʩʭʝʤʳ (ʉʪʝʬʘʥʘ). ʃʸʜ ʠ ʚʦʜʘ ʨʘʟʜʝʣʝʥʳ ʧʣʦʩʢʦʡ ʛʨʘʥʠʮʝʡ ʨʘʟʜʝʣʘ 

ʬʘʟ, ʜʚʠʞʫʱʝʡʩʷ ʟʘ ʩʯʸʪ ʦʭʣʘʞʜʝʥʠʷ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ, ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʠʟ 

ʫʨʘʚʥʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ; ʧʦʪʦʢ ʪʝʧʣʘ ʚʦ ʚʩʝʭ ʩʣʦʷʭ ʩʥʝʞʥʦ-ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ (ʩʥʝʛʘ, 

ʩʥʝʞʥʦʛʦ ʠ ʢʦʥʞʝʣʷʮʠʦʥʥʦʛʦ ʣʴʜʘ) ʧʨʠʥʠʤʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ. ʊʝʩʪʦʚʳʝ ʤʦʜʝʣʴʥʳʝ ʨʘʩʯʸʪʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʩʨʝʜʥʝʩʫʪʦʯʥʳʤ ʟʥʘʯʝʥʠʷʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʊʘ, ʠʟʤʝʨʝʥʥʦʡ ʟʠʤʦʡ 2019-

2020 ʛ. ʤʝʪʝʦʩʪʘʥʮʠʝʡ ʅʆɺʆ (ʨʠʩ. 1.13) ʥʘ ʚʦʩʪʦʯʥʦʤ ʙʝʨʝʛʫ ʦʟʝʨʘ. ʄʦʜʝʣʴ ʠʥʪʝʛʨʠʨʦʚʘʣʘʩʴ 
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ʥʘ 220 ʩʫʪ. (27 ʩʝʥʪʷʙʨʷ 2019 ï 3 ʤʘʷ 2020 ʛ.). ʉʥʝʛʦʥʘʢʦʧʣʝʥʠʝ ʟʘʜʘʚʘʣʦʩʴ ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʝʡ 

ʚʨʝʤʝʥʠ ʜʣʷ ʧʝʨʚʳʭ 94 ʩʫʪʦʢ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʛʠʧʝʨʙʦʣʠʯʝʩʢʦʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ 126. 

 ʈʘʩʯʸʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʜʠʥʘʤʠʢʠ ʪʦʣʱʠʥʳ ʩʣʦʸʚ ʩʥʝʛʘ hs, 

ʩʥʝʞʥʦʛʦ ʣʴʜʘ hsi ʠ ʦʩʘʜʢʠ ʣʴʜʘ htot ʚ ʧʝʨʚʳʝ 94 ʩʫʪʦʢ ̫ ʚʣʷʝʪʩʷ ʵʥʝʨʛʦʤʘʩʩʦʙʤʝʥ ʩ ʘʪʤʦʩʬʝʨʦʡ 

ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʘʢʢʫʤʫʣʷʮʠʠ ʩʥʝʛʘ ʚ ʧʦʩʣʝʜʫʶʱʠʝ 126 ʩʫʪʦʢ (ʨʠʩ. 1.13ʙ). ʇʨʠ ʧʨʠʥʷʪʳʭ 

ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʪʦʣʱʠʥʘ ʢʦʥʞʝʣʷʮʠʦʥʥʦʛʦ ʣʴʜʘ ʢ ʥʘʯʘʣʫ ʘʧʨʝʣʷ 2020 ʛ. ʦʢʘʟʘʣʘʩʴ ʥʝʩʢʦʣʴʢʦ 

ʤʝʥʴʰʝ ʥʘʙʣʶʜʘʚʰʝʡʩʷ. ʇʨʠʯʠʥʦʡ ʪʘʢʦʛʦ ʨʘʩʭʦʞʜʝʥʠʷ ʤʦʛ ʩʪʘʪʴ ʙʳʩʪʨʳʡ ʥʘʯʘʣʴʥʳʡ ʨʦʩʪ 

ʣʴʜʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʥʝʛʘ. ɺ ʨʘʩʯʸʪʘʭ ʚʳʧʘʜʝʥʠʝ ʩʥʝʛʘ ʠ ʨʦʩʪ ʣʴʜʘ ʧʨʦʠʩʭʦʜʠʣʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʨʝʘʣʴʥʳʤ ʘʪʤʦʩʬʝʨʥʳʤ ʫʩʣʦʚʠʷʤ ʟʠʤʳ 

2019-2020 ʛ. ɼʨʫʛʦʡ ʧʨʠʯʠʥʦʡ ʤʦʛʣʘ ʩʪʘʪʴ ʧʘʨʘʤʝʪʨʠʟʘʮʠʷ ʫʧʣʦʪʥʝʥʠʷ ʩʥʝʛʘ ʚ ʤʦʜʝʣʠ 

ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʦʡ. ʉʚʦʶ ʨʦʣʴ, ʙʝʟʫʩʣʦʚʥʦ, ʩʳʛʨʘʣʦ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʬʦʨʩʠʥʛʘ ʝʜʠʥʩʪʚʝʥʥʦʛʦ (ʭʦʪʷ ʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʛʦ ʜʣʷ ʨʦʩʪʘ ʣʴʜʘ) ʧʘʨʘʤʝʪʨʘ 

ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʘʪʤʦʩʬʝʨʳ ï ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ. 

  
ʈʠʩʫʥʦʢ 1.13 ï ʍʦʜ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ (ʘ) ʊʘ ʠ (ʙ) ʪʦʣʱʠʥ hs (1), hsi (2) ʠ htot (3) ʧʦ ʜʘʥʥʳʤ ʨʘʩʯʸʪʦʚ ʩ 27 

ʩʝʥʪʷʙʨʷ 2019 ʧʦ 3 ʤʘʷ 2020 ʛ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʦʜʝʣʴʥʳʝ ʨʘʩʯʸʪʳ ʧʦʟʚʦʣʠʣʠ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ 

ʜʠʥʘʤʠʢʠ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʱʠʝ ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ, ʥʦ ʠ ʚʳʷʚʠʪʴ ʨʷʜ ʝʸ 

ʦʩʦʙʝʥʥʦʩʪʝʡ. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʧʦʜʭʦʜʘ, ʩʦʯʝʪʘʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʪʥʦʩʠʪʩʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʯʸʪʦʚ ʜʣʷ ʣʶʙʦʛʦ (ʚ ʪ.ʯ. ʠ ʥʘʯʘʣʴʥʦʛʦ) 

ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, ʯʪʦ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʚʳʥʫʞʜʝʥʥʦʡ ʵʧʠʟʦʜʠʯʥʦʩʪʠ ʨʘʙʦʪ 

ʥʘ ʪʘʢʦʤ ʜʠʥʘʤʠʯʥʦʤ ʦʙʲʝʢʪʝ, ʢʘʢ ʣʝʜʷʥʦʡ ʧʦʢʨʦʚ ʦʟʸʨ. ɺʘʣʠʜʠʨʦʚʘʥʥʘʷ ʧʦ ʜʘʥʥʳʤ ʧʨʷʤʳʭ 

ʠʟʤʝʨʝʥʠʡ, ʤʦʜʝʣʴ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʣʝʜʦʚʦʛʦ ʨʝʞʠʤʘ ʜʨʫʛʠʭ ʚʦʜʦʸʤʦʚ 

ʘʨʭʠʧʝʣʘʛʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʛʦʪʦʚʣʝʥʳ ʩʪʘʪʴʠ ʠ ʜʦʢʣʘʜʳ: 

  

ʈʠʩʫʥʦʢ 1.12 ï (ʘ) ʆʙʣʘʩʪʴ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ (ʟʘʰʪʨʠʭʦʚʘʥʘ) ʧʦ ʜʘʥʥʳʤ 

ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʩʲʸʤʢʠ 22 ʘʧʨʝʣʷ 2020 ʛ.; (ʙ) ʀʟʤʝʥʝʥʠʷ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʦʟ. ʉʪʝʤʤʝ ʩ 12 

ʤʘʨʪʘ ʧʦ 22 ʘʧʨʝʣʷ. ʂʨʘʩʥʳʡ ʢʦʥʪʫʨ ï ʠʟʦʙʘʪʘ 1,5 ʤ, ʧʦʩʪʨʦʝʥʥʘʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʡ 2019 ʛ. 
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ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʧʨʦʚʦʜʠʣʩʷ ʚ ʚʝʩʝʥʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʠ ʧʨʦʜʦʣʞʠʣ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ɸɸʅʀʀ, ʥʘʯʘʪʳʝ ʚ 2001 ʛʦʜʫ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʚʝʩʝʥʥʝʡ ʯʘʩʪʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʥʝʛʦʟʘʧʘʩʦʚ ʥʘ ʚʦʜʦʩʙʦʨʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʢ (ʩʤ. ʨʠʩ. 2.1). ʈʘʙʦʪʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʤʘʷ 2020 ʛ. ʩʦʪʨʫʜʥʠʢʘʤʠ ʟʠʤʦʚʦʯʥʦʛʦ ʠ ʩʝʟʦʥʥʦʛʦ ʩʦʩʪʘʚʦʚ 

ʈɸʕ-ʐ. ʆʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚʳʧʦʣʥʝʥʘ ʩʦʪʨʫʜʥʠʢʘʤʠ ʆɻʋʈʠɺʈ 

ʈʦʤʘʰʦʚʦʡ ʂ.ɺ. (hydrology2@aari.ru) ʠ ɺʘʩʠʣʝʚʠʯʝʤ ʀ.ʀ. 

 

ʈʠʩʫʥʦʢ 2.1 ï ʈʘʡʦʥ ʧʨʦʚʝʜʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʙʘʩʩʝʡʥʝ ʟʘʣʠʚʘ 

ɻʨʝʥʬʴʦʨʜ ʚ 2020 ʛ. ʎʠʬʨʘʤʠ ʦʙʦʟʥʘʯʝʥʳ: 1 ï ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʠʡ (ʛ/ʤ) ʩʪʚʦʨ ʨ.ɹʨʝʪʴʝʨʥʘ, 2 

ï ʛ/ʤ ʩʪʚʦʨ ʨ.ɸʣʴʜʝʥʛʦʜʘ, 3 ï ʛ/ʤ ʩʪʚʦʨ ʨ.ʂʦʥʛʨʝʩʩ, 4 ï ʦʟ.ʉʪʝʤʤʝ, 5 ï ʦʟ.ʂʦʥʛʨʝʩʩ, 6 ï 

ʦʟ.ɹʨʝʪʴʝʨʥʘ 
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ʎʝʣʴʶ ʣʝʪʥʝʛʦ ʵʪʘʧʘ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʩʷ ʤʦʥʠʪʦʨʠʥʛ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʠ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʢʣʶʯʘʷ ʧʨʦʚʝʜʝʥʠʝ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʵʣʝʤʝʥʪʘʤʠ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʨʝʯʥʳʭ ʚʦʜʦʩʙʦʨʦʚ 

ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. ʈʘʙʦʪʳ ʧʦ ʜʘʥʥʦʤʫ ʵʪʘʧʫ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʩʝʨʝʜʠʥʳ ʠʶʥʷ ʧʦ ʩʝʨʝʜʠʥʫ 

ʩʝʥʪʷʙʨʷ 2020 ʛ. ʩʦʪʨʫʜʥʠʢʘʤʠ ʩʝʟʦʥʥʦʛʦ ʩʦʩʪʘʚʦʚ ʈɸʕ-ʐ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʩʦʪʨʫʜʥʠʢʦʚ 

ʟʠʤʦʚʦʯʥʦʛʦ ʩʦʩʪʘʚʘ. ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʙʨʘʟʮʦʚ ʚʳʧʦʣʥʷʣʩʷ ʥʘʯʘʣʴʥʠʢʦʤ ʭʠʤʠʢʦ-

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʈɸʕ-ʐ ʄʠʭʘʡʣʦʚʦʡ ɺ.ʄ. ʆʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ ʥʘʪʫʨʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʚʳʧʦʣʥʝʥʘ ʩʦʪʨʫʜʥʠʢʦʤ ʆɻʋʈʠɺʈ ʈʦʤʘʰʦʚʦʡ ʂ.ɺ. (hydrology2@aari.ru). ɺ ʩʚʷʟʠ 

ʩ ʚʝʜʝʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʥʘ ʧʝʨʝʜʚʠʞʝʥʠʝ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʜʦʩʪʘʚʠʪʴ 

ʩʦʪʨʫʜʥʠʢʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʧʨʦʛʨʘʤʤʘ ʙʳʣʘ ʦʛʨʘʥʠʯʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝʤ 

ʩʪʦʢʘ ʪʨʝʭ ʨʝʢ ʠ ʨʝʞʠʤʘ ʪʨʝʭ ʦʟʝʨ (ʨʠʩ. 2.1). 

ʉʥʝʛʦʤʝʨʥʳʝ ʩʲʝʤʢʠ ʚʳʧʦʣʥʷʣʠʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ, ʧʨʠʥʷʪʳʤ ʚ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʛʣʷʮʠʦʣʦʛʠʠ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʨʘʙʦʪ ʠ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʧʦʣʝʚʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʅʘʩʪʘʚʣʝʥʠʝʤ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʥʮʠʷʤ 

ʠ ʧʦʩʪʘʤ. ɺʳʧ. 6, ʏʘʩʪʴ 2 (ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʨʘʙʦʪʳ ʥʘ ʤʘʣʳʭ ʨʝʢʘʭ) - ʠʟʜ.: 

ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ, 1972; ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʩʥʝʛʦʤʝʨʥʳʤ ʨʘʙʦʪʘʤ ʚ ʛʦʨʘʭ - ʠʟʜ.: 

ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ, 1958; ʂʫʟʴʤʠʥ ʇ.ʇ. ʄʝʪʦʜ ʢʦʥʪʨʦʣʴʥʦʡ (ʥʦʨʤʘʣʴʥʦʡ) ʩʥʝʛʦʩʲʝʤʢʠ//ʊʨʫʜʳ 

ɿʘʢʅʀɻʄʀ, ʚʳʧ. 13, 1963. 

ʆʩʦʙʝʥʥʦʩʪʠ ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʷ ʥʘ ʚʦʜʦʩʙʦʨʘʭ ʨʝʢ ʠ ʣʝʜʥʠʢʘʭ ʟʘʣʠʚʘ ɻʨʸʥʬʴʦʨʜ 

ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʩʦʢʨʘʱʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʚ ʪʦʯʢʘʭ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʨʘʥʝʝ ʚ 

ʢʘʤʝʨʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʫʯʸʪʦʤ ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʛʦʜʳ ʥʘʙʣʶʜʝʥʠʡ. 

ɺʳʩʦʪʘ ʩʥʝʛʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʘʣʶʤʠʥʠʝʚʦʡ ʰʪʘʥʛʠ, ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 

Ñ 1 ʩʤ. ɺʳʩʦʪʘ ʩʥʝʛʘ ʚ ʢʘʞʜʦʡ ʧʨʦʤʝʨʥʦʡ ʪʦʯʢʝ ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʘʢ ʩʨʝʜʥʝʝ ʠʟ ʪʨʝʭ ʠʟʤʝʨʝʥʠʡ. 

ʇʣʦʪʥʦʩʪʴ ʩʥʝʛʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʩʥʝʛʦʤʝʨʥʳʭ ʰʫʨʬʘʭ ʠʥʪʝʛʨʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ. ɼʣʷ 

ʠʟʤʝʨʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʩʥʝʛʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚʝʩʦʚʦʡ ʩʥʝʛʦʤʝʨ ɺʉ-43. ʇʣʘʥʦʚʘʷ ʠ ʚʳʩʦʪʥʘʷ 

ʧʨʠʚʷʟʢʘ ʪʦʯʝʢ ʩʥʝʛʦʤʝʨʥʳʭ ʩʲʝʤʦʢ ʚʳʧʦʣʥʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ GPS-ʧʨʠʝʤʥʠʢʘ Garmin. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʥʝʛʦʤʝʨʥʳʡ ʨʘʙʦʪ 2020 ʛʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.1. 

ʊʘʙʣʠʮʘ 2.1 ï ʈʝʟʫʣʴʪʘʪʳ ʩʥʝʛʦʤʝʨʥʦʡ ʩʲʝʤʢʠ 2020 ʛ. 

ʆʙʲʝʢʪ 
ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʩʥʝʛʘ, 

ʩʤ 

ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ 

ʩʥʝʛʘ, ʛ/ʩʤ3 

ɿʘʧʘʩ ʚʦʜʳ ʚ ʩʥʝʛʝ, 

ʤʤ ʚ. ʵ. 

ʃʝʜʥʠʢ ɸʣʴʜʝʛʦʥʜʘ 139 0,315 440 

ʄʦʨʝʥʘ ʣ.ɸʣʴʜʝʛʦʥʜʘ 105 0,349 429 

ʃʝʜʥʠʢ ɺʦʩʪʦʯʥʳʡ ɻʨʝʥʬʴʦʨʜ 121 0,340 413 

ʃʝʜʥʠʢ ɿʘʧʘʜʥʳʡ ɻʨʝʥʬʴʦʨʜ 137 0,327 447 

ɼʦʣʠʥʘ ʨ.ɻʨʝʥ 80 0,379 304 

ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʩʥʝʛʘ ʥʘ ʣʝʜʥʠʢʘʭ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʙʣʶʜʝʥʠʡ ʚ ʧʨʦʰʣʦʤ 

ʛʦʜʫ, ʩʥʝʛʦʟʘʧʘʩʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʥʠʞʝʥʥʦʡ ʧʣʦʪʥʦʩʪʴʶ, ʧʦʵʪʦʤʫ ʦʙʱʠʡ ʚʣʘʛʦʟʘʧʘʩ ʥʘ 

ʣʝʜʥʠʢʘʭ ʤʝʥʴʰʝ ʥʘ 70-100 ʤʤ ʚ.ʵ. ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 2019 ʛʦʜʫ. ʅʝʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʩʥʝʛʘ 

ʦʙʲʷʩʥʷʝʪʩʷ ʫʩʪʦʡʯʠʚʳʤʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʠʝʤ ʣʝʜʷʥʳʭ ʢʦʨʦʢ ʚ ʪʝʢʩʪʫʨʝ ʩʥʝʛʘ. 

ʍʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʣʝʜʥʠʢʘʭ ʪʠʧʠʯʝʥ ï ʦʜʥʦʨʦʜʝʥ ʧʦ 

ʰʠʨʠʥʝ ʣʝʜʥʠʢʘ, ʚʳʩʦʪʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʫʤʝʥʴʰʘʝʪʩʷ ʢ ʷʟʳʢʫ ʣʝʜʥʠʢʘ. ʅʘʙʣʶʜʘʣʠʩʴ 

ʥʝʙʦʣʴʰʠʝ ʧʦʚʳʰʝʥʠʷ ʚʳʩʦʪʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚʙʣʠʟʠ ʢʨʫʪʳʭ ʚʳʩʪʫʧʦʚ ʩʢʘʣʴʥʦʡ ʧʦʨʦʜʳ 

ʧʦ ʢʨʘʷʤ ʣʝʜʥʠʢʦʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʩʠʣʦʡ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʝʪʨʦʚʳʭ ʧʝʨʝʥʦʩʦʚ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. 

ɺ ʜʦʣʠʥʝ ʨʝʢʠ ɻʨʸʥ ʚʳʩʦʪʘ ʩʥʝʛʘ ʪʘʢʞʝ ʤʘʢʩʠʤʘʣʴʥʘ ʥʘ ʩʢʣʦʥʘʭ, ʤʦʨʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ, ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʩʝʨʝʜʠʥʝ ʣʦʞʘ ʜʦʣʠʥʳ ʚʳʩʦʪʘ ʩʥʝʛʘ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʫʤʝʥʴʰʘʝʪʩʷ. ɺʣʘʛʦʟʘʧʘʩ ʥʘ ʚʦʜʦʩʙʦʨʝ ʨʝʢʠ ʠʜʝʥʪʠʯʝʥ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʡ 

2019 ʛʦʜʘ. 
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ʆʩʦʙʝʥʥʦʩʪʠ ʨʝʯʥʦʛʦ ʨʝʞʠʤʘ ʥʘ ʚʦʜʦʩʙʦʨʝ ʟʘʣʠʚʘ ɻʨʸʥʬʴʦʨʜ 

ɺ 2020 ʛʦʜʫ ʚʳʧʦʣʥʷʣʠʩʴ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʨʝʢ ɹʨʝʪʲʝʨʥʘ, ɸʣʴʜʝʛʦʥʜʘ ʠ 

ʂʦʥʛʨʝʩʩ. ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚʙʣʠʟʠ ʥʘʤʝʯʝʥʥʳʭ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ ʛʠʜʨʦʩʪʚʦʨʦʚ. 

ʇʨʠʤʝʥʷʣʩʷ ʩʦʢʨʘʱʝʥʥʳʡ ʩʧʦʩʦʙ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʤʝʪʦʜʦʤ ʩʢʦʨʦʩʪʴïʧʣʦʱʘʜʴ. ɺ 

ʪʘʙʣʠʮʝ 2.2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʢʩʠʤʘʣʴʥʳʝ ʠ ʤʠʥʠʤʘʣʴʥʳʝ ʠʟʤʝʨʝʥʥʳʝ ʨʘʩʭʦʜʳ ʚʦʜʳ ʚ 2020 

ʛʦʜʫ. 

ʊʘʙʣʠʮʘ 2.2 ï ʄʘʢʩʠʤʘʣʴʥʳʝ ʠ ʤʠʥʠʤʘʣʴʥʳʝ ʠʟʤʝʨʝʥʥʳʝ ʨʘʩʭʦʜʳ ʚʦʜʳ ʨʝʢ ʟʘʣʠʚʘ 

ɻʨʝʥʬʴʦʨʜ ʚ 2020 ʛ. 

ɼʘʪʘ ʠ ʚʨʝʤʷ 

ʠʟʤʝʨʝʥʠʷ 

ʈʘʩʭʦʜ ʚʦʜʳ 

(ʤ3/ʩ) 

ʇʣʦʱʘʜʴ ʚʦʜʥ. 

ʩʝʯʝʥʠʷ (ʤ2) 

ʉʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ (ʤ/ʩ) ʐʠʨʠʥʘ 

ʨʝʢʠ (ʤ) 

ɻʣʫʙʠʥʘ (ʤ) 

ʉʨ. ʄʘʢʩ. ʉʨ. ʄʘʢʩ. 

ɹʨʝʪʴʝʨʥʘ 

16.09.2020 17:40 1,38 3,22 0,43 0,715 10,0 0,32 0,56 

04.08.2020 15:00 11,8 7,77 1,526 2,001 12,8 0,61 0,87 

ɸʣʴʜʝʛʦʥʜʘ 

16.09.2020 16:15 0,30 0,82 0,373 0,502 6,30 0,13 0,20 

28.07.2020 15:20 7,50 4,72 1,591 2,48 8,50 0,55 1 

ʂʦʥʛʨʝʩʩ 

20.07.2020 16:10 0,55 0,96 0,570 0,707 9,5 0,1 0,20 

05.09.2020 15:35 1,76 1,85 0,953 1,433 10,2 0,18 0,30 

ɺʩʢʨʳʪʠʝ ʨʝʢ ʠ ʥʘʯʘʣʦ ʩʝʟʦʥʘ ʩʪʦʢʘ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʧʨʦʠʟʦʰʣʦ 23-25 ʤʘʷ ʧʦʩʣʝ 

ʥʝʙʦʣʴʰʠʭ ʟʘʤʦʨʦʟʢʦʚ, ʧʦʩʣʝʜʦʚʘʚʰʠʭ ʟʘ ʫʩʪʦʡʯʠʚʳʤ ʧʝʨʝʭʦʜʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʦʪ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ 14 ʤʘʷ. ʅʘʙʣʶʜʝʥʠʷ ʥʘ ʚʩʝʭ ʨʝʢʘʭ ʥʘʯʘʣʠʩʴ 

ʝʜʠʥʦʚʨʝʤʝʥʥʦ 17 ʠʶʥʷ. ɼʝʤʦʥʪʘʞ ʫʨʦʚʥʝʤʝʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʳʧʦʣʥʝʥ 16 ʩʝʥʪʷʙʨʷ ʧʝʨʝʜ 

ʧʝʨʚʳʤʠ ʟʘʤʦʨʦʟʢʘʤʠ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʤʠ 23 ʩʝʥʪʷʙʨʷ. 

ʉʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʟʘ ʧʝʨʠʦʜ ʩ ʘʧʨʝʣʷ ʧʦ ʩʝʥʪʷʙʨʴ ʩʦʩʪʘʚʠʣʦ 218 ʤʤ, ʯʪʦ 

ʚʳʰʝ ʥʘ 40 ʤʤ, ʯʝʤ ʟʘ ʘʥʘʣʦʛʠʯʥʳʡ ʧʝʨʠʦʜ ʧʨʦʰʣʦʛʦ ʛʦʜʘ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʥʫʪʨʠ ʩʝʟʦʥʘ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ï ʚ 2019 ʛʦʜʫ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʘʧʨʝʣʷ ʠ ʩʝʥʪʷʙʨʷ (63,7 ʠ 47,4 ʤʤ), ʤʠʥʠʤʘʣʴʥʦʝ ï ʠʶʥʴ (7,9 ʤʤ), ʚ 2020 ʛʦʜʫ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʘʚʛʫʩʪʘ ʠ ʩʝʥʪʷʙʨʷ (54,3 ʠ 50,6 ʤʤ), ʤʠʥʠʤʘʣʴʥʦʝ ï 

ʘʧʨʝʣʴ (15,1 ʤʤ). ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʫʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 15 ʘʚʛʫʩʪʘ 

ʠ ʩʦʩʪʘʚʣʷʝʪ 14 ʤʤ, ʯʪʦ ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʘ ʛʠʜʨʦʛʨʘʬʘʭ ʩʪʦʢʘ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʢ 

(ʨʠʩ. 2.2). ɺʩʝʛʦ ʠʟ 173 ʜʥʝʡ ʥʘʙʣʶʜʝʥʠʡ ʚ ʧʝʨʠʦʜ 01.04.2020-20.09.2020 126 ʜʥʝʡ ʙʳʣʠ ʩ 

ʦʩʘʜʢʘʤʠ. 

ʈʘʟʙʨʦʩ ʤʠʥʠʤʘʣʴʥʳʭ ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʠʟʤʝʨʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ (ʪʘʙʣ. 2.2) 

ʦʙʫʩʣʦʚʣʝʥ ʦʪʩʫʪʩʪʚʠʝʤ ʫ ʨʝʢʠ ʂʦʥʛʨʝʩʩ ʣʝʜʥʠʢʦʚʦʛʦ ʧʠʪʘʥʠʷ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʚʦʜʳ 

ʜʣʷ ʨʝʢ ʩ ʣʝʜʥʠʢʦʚʳʤ ʧʠʪʘʥʠʝʤ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʧʝʨʠʦʜ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʩ ʧʠʢʦʚʳʤ ʟʥʘʯʝʥʠʝʤ +19Áʉ 27.08.2020, ʚʳʟʚʘʚʰʠʤ ʧʘʚʦʜʦʢ, 

 

ʈʠʩʫʥʦʢ 2.2 ï ɻʠʜʨʦʛʨʘʬʳ ʩʪʦʢʘ ʨʝʢ ɹʨʝʪʴʝʨʥʘ, ɸʣʴʜʝʛʦʥʜʘ ʠ ʂʦʥʛʨʝʩʩ ʚ 2020 ʛ. 
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ʧʨʝʚʳʰʘʶʱʠʡ ʦʙʳʯʥʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʚ ʩʝʟʦʥʝ ʜʦʞʜʝʚʳʝ ʨʘʩʭʦʜʳ ʚʦʜʳ, ʥʘʙʣʶʜʘʝʤʳʝ ʚ ʢʦʥʮʝ 

ʘʚʛʫʩʪʘ. 

ʆʙʱʠʡ ʦʙʲʝʤ ʚʳʥʦʩʘ ʧʨʝʩʥʦʡ ʚʦʜʳ ʨʝʢʘʤʠ ɹʨʝʪʴʝʨʥʘ, ɸʣʴʜʝʛʦʥʜʘ ʠ ʂʦʥʛʨʝʩʩ ʚ 2020 

ʛʦʜʫ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 91,6 ʤʣʥ ʤ3 ʯʪʦ ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʧʨʦʰʣʦʛʦ 

ʛʦʜʘ. ʆʜʥʘʢʦ, ʧʝʨʠʦʜ ʧʦʣʝʚʳʭ ʠʟʤʝʨʝʥʠʡ ʚ 2020 ʛʦʜʫ ʦʭʚʘʪʳʚʘʝʪ ʥʝ ʧʦʣʥʳʡ ʩʝʟʦʥ ʩʪʦʢʘ. 

ʉʫʤʤʘʨʥʦ ʦʢʦʣʦ 4-5 ʥʝʜʝʣʴ ʥʝ ʙʳʣʠ ʫʯʪʝʥʳ ʚ ʨʘʩʯʝʪʘʭ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʝʯʥʳʭ ʚʦʜ ʚ ʤʝʞʛʦʜʦʚʦʤ ʨʘʟʨʝʟʝ ʩʪʘʙʠʣʝʥ. ʈʝʟʫʣʴʪʘʪʳ 

ʥʘʙʣʶʜʝʥʠʡ 2020 ʛʦʜʘ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʠʦʥʦʚ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʜʣʷ ʢʘʞʜʦʡ 

ʨʝʢʠ. ʉʦʜʝʨʞʘʥʠʝ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʦ ʚʩʝʭ ʨʝʢʘʭ ʥʠʟʢʦʝ. ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʥʘʠʙʦʣʴʰʘʷ ʚ 

ʨ. ʂʦʥʛʨʝʩʩ (600-1200 ʤʢʉʤ/ʩʤ) ʠ ʥʘʠʤʝʥʴʰʘʷ ʚ ʨ. ɹʨʝʪʴʝʨʥʘ (100-150 ʤʢʉʤ/ʩʤ). ɺʦʜʳ ʨʝʢʠ 

ʂʦʥʛʨʝʩʩ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʫʣʴʬʘʪ-ʠʦʥʘ, ʨʝʢʠ ɸʣʴʜʝʛʦʥʜʘ ʠ ɹʨʝʪʴʝʨʥʘ 

ʦʪʥʦʩʷʪʩʷ ʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʤ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʝʞʠʤʘ ʦʟʝʨ 

ɺʧʝʨʚʳʝ ʟʘ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʫʨʦʚʥʠ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʦʟʝʨ ʥʝ 

ʪʦʣʴʢʦ ʚ ʙʝʟʣʝʜʦʩʪʘʚʥʳʡ, ʥʦ ʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜʳ ʚʦ ʚʩʝʭ ʪʨʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʟʝʨʘʭ: ɹʨʝʪʴʝʨʥʘ, 

ʂʦʥʛʨʝʩʩ ʠ ʉʪʝʤʤʝ. ʈʝʛʠʩʪʨʘʪʦʨʳ ʫʨʦʚʥʷ ʚʦʜʳ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ɺ 

ʦʟʝʨʝ ʉʪʝʤʤʝ ʢʨʝʧʣʝʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʢʦʣʦʜʮʝ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʡ 

ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʧʦʩʝʣʢʘ ɹʘʨʝʥʮʙʫʨʛ. ɺ ʦʟʝʨʝ ʂʦʥʛʨʝʩʩ ʫʨʦʚʥʝʤʝʨ ʙʳʣ ʧʦʛʨʫʞʝʥ ʚ ʚʦʜʫ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʦʟʝʨʘ ʥʘ ʛʣʫʙʠʥʫ ʧʦʨʷʜʢʘ 1,5 ʤ ʩ ʢʨʝʧʣʝʥʠʝʤ ʥʘ ʙʝʨʝʛʫ. ɺ ʦʟʝʨʝ ɹʨʝʪʴʝʨʥʘ 

ʩʘʤʦʧʠʱʫʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʨʝʛʠʩʪʨʘʮʠʠ ʫʨʦʚʥʷ ʚʦʜʳ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ ʛʣʫʙʠʥʝ ʦʢʦʣʦ 9 ʤ ʩ 

ʧʨʠʪʦʧʣʝʥʥʦʡ ʥʘ 0,5-1,0 ʤ ʩʠʛʥʘʣʴʥʦʡ ʧʣʘʚʫʯʝʩʪʴʶ, ʩʦʝʜʠʥʝʥʥʦʡ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʪʨʦʩʦʤ. 

ɺʨʝʤʷ ʫʩʪʘʥʦʚʢʠ ʫʨʦʚʥʝʤʝʨʦʚ ʧʦʟʚʦʣʠʣʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʜʘʪʫ ʥʘʯʘʣʘ ʣʝʜʦʚʳʭ ʷʚʣʝʥʠʡ 

ʚ ʦʟʝʨʘʭ, ʢʦʪʦʨʦʝ ʥʘʩʪʫʧʠʣʦ ʝʜʠʥʦʚʝʨʥʦ 14-15 ʦʢʪʷʙʨʷ. ʋʨʦʚʝʥʴ ʚʦʜʳ ʚ ʦʟʝʨʝ ʉʪʝʤʤʝ 

ʧʦʥʠʞʘʣʩʷ ʟʘ ʩʯʝʪ ʥʘʨʘʩʪʘʥʠʷ ʪʦʣʱʠʥʳ ʣʴʜʘ ʠ ʚʦʜʦʟʘʙʦʨʘ ʜʦ ʥʘʯʘʣʘ ʪʘʷʥʠʷ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ 

17 ʤʘʷ (ʨʠʩ. 2.3), ʧʦʩʣʝ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʣ ʜʦ ʧʦʣʥʦʛʦ ʦʯʠʱʝʥʠʷ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ ʣʴʜʘ, 

ʧʨʦʠʟʦʰʝʜʰʝʛʦ 2 ʠʶʥʷ. 

 ɺ ʦʟʝʨʝ ʂʦʥʛʨʝʩʩ ʛʣʫʙʠʥʘ ʫʩʪʘʥʦʚʢʠ ʫʨʦʚʥʝʤʝʨʘ ʦʢʘʟʘʣʘʩʴ ʤʝʥʴʰʝ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʚʦʜʳ, ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʣʝʪʥʝʝ ʦʙʩʳʭʘʥʠʝ ʜʘʪʯʠʢʘ. ɺ ʦʟʝʨʝ 

ɹʨʝʪʴʝʨʥʘ ʚʝʨʦʷʪʥʦ ʚʝʨʭʥʠʡ ʧʦʧʣʘʚʦʢ ʚʤʝʨʟ ʚ ʣʝʜ ʠ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʧʝʨʝʤʝʱʘʣʩʷ ʚ ʚʦʜʥʦʡ 

ʪʦʣʱʝ ʦʟʝʨʘ ʚ ʧʝʨʠʦʜ ʪʘʷʥʠʷ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ, ʯʝʤ ʟʘʪʨʫʜʥʠʣ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ 

ʥʘʙʣʶʜʝʥʠʡ. ʉʧʦʩʦʙʳ ʫʩʪʘʥʦʚʢʠ ʫʨʦʚʥʝʤʝʨʦʚ ʥʘ ʛʦʜʦʚʦʡ ʧʝʨʠʦʜ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʧʨʦʨʘʙʦʪʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʟʠʤʘ 2019-2020 ʛ. ʨʘʡʦʥ ʧʦʩʝʣʢʘ ɹʘʨʝʥʮʙʫʨʛ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʪʪʝʧʝʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʰʣʳʤ ʛʦʜʦʤ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʧʣʦʪʥʦʩʪʴ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ. ʆʙʱʠʡ ʚʣʘʛʦʟʘʧʘʩ ʥʘ ʣʝʜʥʠʢʘʭ ʤʝʥʴʰʝ ʥʘ 70-100 ʤʤ ʚ.ʵ. 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 2019 ʛʦʜʫ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʩʨʝʜʥʝʡ ʚʳʩʦʪʝ ʩʥʝʛʘ. ɺʣʘʛʦʟʘʧʘʩ ʥʘ ʚʦʜʦʩʙʦʨʝ 

ʨʝʢʠ ɻʨʸʥ ʩʨʘʚʥʠʤ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʙʣʶʜʝʥʠʡ 2019 ʛʦʜʘ. ɺʩʢʨʳʪʠʝ ʨʝʢ ʧʨʦʠʟʦʰʣʦ ʨʘʥʴʰʝ 

ʥʦʨʤʳ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ï ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʚ ʧʦʩʣʝʜʥʝʡ ʜʝʢʘʜʝ ʤʘʷ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ 

 
ʈʠʩʫʥʦʢ 2.3 ï ɻʨʘʬʠʢ ʭʦʜʘ ʫʨʦʚʥʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʦʟʝʨʘ ɹʨʝʪʴʝʨʥʘ ʚ 2019-2020 ʛʛ. 
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ʥʘ ʨʝʢʘʭ ʩ ʣʝʜʥʠʢʦʚʳʤ ʧʠʪʘʥʠʝʤ ʧʨʠʰʣʠʩʴ ʥʘ ʧʝʨʠʦʜ ʨʝʟʢʦʛʦ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʚ ʢʦʥʮʝ ʠʶʣʷ. ʄʘʢʩʠʤʫʤ ʩʪʦʢʘ ʨʝʢʠ ʂʦʥʛʨʝʩʩ ʦʙʫʩʣʦʚʣʝʥ ʜʦʞʜʝʚʳʤ ʧʘʚʦʜʢʦʤ ʚ 

ʢʦʥʮʝ ʘʚʛʫʩʪʘ. ʆʙʱʠʡ ʦʙʲʝʤ ʚʳʥʦʩʘ ʧʨʝʩʥʦʡ ʚʦʜʳ ʨʝʢʘʤʠ ʩʦʧʦʩʪʘʚʠʤ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ 

ʥʘʙʣʶʜʝʥʠʷʤʠ ʧʨʦʰʣʦʛʦ ʛʦʜʘ. ʆʜʥʘʢʦ, ʧʝʨʠʦʜ ʧʦʣʝʚʳʭ ʠʟʤʝʨʝʥʠʡ ʚ 2020 ʛʦʜʫ ʦʭʚʘʪʳʚʘʝʪ ʥʝ 

ʧʦʣʥʳʡ ʩʝʟʦʥ ʩʪʦʢʘ. ʉʫʤʤʘʨʥʦ ʦʢʦʣʦ 4-5 ʥʝʜʝʣʴ ʥʝ ʙʳʣʠ ʫʯʪʝʥʳ ʚ ʨʘʩʯʝʪʘʭ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ ʧʦʜʛʦʪʦʚʣʝʥʳ ʩʪʘʪʴʠ ʠ ʜʦʢʣʘʜʳ ʥʘ 

ʢʦʥʬʝʨʝʥʮʠʷʭ: 

Aga Nowak, Richard Hodgkins, Anna Nikulina, Marzena Osuch, Tomasz Wawrzyniak, Jan 

Kavan, ElŨbieta Ğepkowska, Marta Majerska, Ksenia Romashova, Igor Vasilevich, Ireneusz Sobota, 

Grzegorz Rachlewicz. From land to fjords: The review of Svalbard hydrology from 1970 to 2019 

(SvalHydro). In: SESS report 2020, Svalbard Integrated Arctic Earth Observing System, 

Longyearbyen. (in press) 

ʈʦʤʘʰʦʚʘ ʂ.ɺ., ʏʝʨʥʦʚ ʈ.ɸ. ʆʩʦʙʝʥʥʦʩʪʠ ʧʘʚʦʜʦʯʥʦʛʦ ʨʝʞʠʤʘ ʨʝʢ ʂʦʥʛʨʝʩʩ ʠ 

ɹʨʝʪʴʝʨʥʘ (ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ). // ʏʝʪʚʝʨʪʳʝ ɺʠʥʦʛʨʘʜʦʚʩʢʠʝ ʏʪʝʥʠʷ. ɻʠʜʨʦʣʦʛʠʷ ʦʪ ʧʦʟʥʘʥʠʷ 

ʢ ʤʠʨʦʚʦʟʟʨʝʥʠʶ: ʉʙʦʨʥʠʢ ʜʦʢʣʘʜʦʚ ʤʝʞʜ. ʥʘʫʯʥ. ʢʦʥʬ. / ʧʦʜ ʨʝʜ. ʆ.ʄ. ʄʘʢʘʨʴʝʚʦʡ, ɸ.ɸ. 

ɿʝʤʣʷʥʩʢʦʚʦʡ. ï ʉʇʙ.: ʀʟʜ-ʚʦ ɺɺʄ, 2020. ʉ. 1118-1123. 

ʈʦʤʘʰʦʚʘ, ʂ.ɺ., ɺ.ɸ. ɹʨʳʟʛʘʣʦ, ʄ.ɺ. ʊʨʝʪʴʷʢʦʚ. ʇʨʝʩʥʦʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ɿʘʧʘʜʥʦʛʦ 

ʐʧʠʮʙʝʨʛʝʥʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. / ʉʙʦʨʥʠʢ ʪʨʫʜʦʚ 

ʢʦʥʬʝʨʝʥʮʠʠ ɻʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʛʠʜʨʦʭʠʤʠʠ ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜè, 2020. 

ɺʘʩʠʣʝʚʠʯ ʀ.ʀ., ʊʨʝʪʴʷʢʦʚ ʄ.ɺ. ʄʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ ʚʦʜʦʩʙʦʨʘ ʟʘʣʠʚʘ ɻʨʝʥ-ʬʴʦʨʜ. // ʉʙʦʨʥʠʢ ʜʦʢʣʘʜʦʚ XV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ 

2020è, 28ï30 ʦʢʪʷʙʨʷ 2020 ʛ., ʛ. ʄʫʨʤʘʥʩʢ. 

ʈʦʤʘʰʦʚʘ ʂ.ɺ., ɹʨʳʟʛʘʣʦ ɺ.ɸ., ʊʨʝʪʴʷʢʦʚ ʄ.ɺ. ʉʦʚʨʝʤʝʥʥʳʡ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʨʝʞʠʤ 

ʦʟʝʨ ɿʘʧʘʜʥʦʛʦ ʐʧʠʮʙʝʨʛʝʥʘ. // ʉʙʦʨʥʠʢ ʜʦʢʣʘʜʦʚ XV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ 2020è, 28ï30 

ʦʢʪʷʙʨʷ 2020 ʛ., ʛ. ʄʫʨʤʘʥʩʢ. 

ɺʘʩʠʣʝʚʠʯ ʀ.ʀ., ʈʦʤʘʰʦʚʘ ʂ.ɺ., ʊʨʝʪʴʷʢʦʚ ʄ.ɺ. ʄʥʦʛʦʣʝʪʥʷʷ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʚʦʜʦʩʙʦʨʝ ʟʘʣʠʚʘ ɻʨʝʥ-ʬʴʦʨʜ. // ʉʙʦʨʥʠʢ ʜʦʢʣʘʜʦʚ XVII 

ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʠʤʧʦʟʠʫʤʘ çʈʦʣʴ ʢʨʠʦʩʬʝʨʳ ʚ ʧʨʦʰʣʦʤ, ʥʘʩʪʦʷʱʝʤ ʠ ʙʫʜʫʱʝʤ ɿʝʤʣʠè, 

17-20 ʥʦʷʙʨʷ 2020 ʛ., ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʄʝʨʦʧʨʠʷʪʠʝ 2 ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʯʘʩʪʠʯʥʦ. ʇʦʣʝʚʘʷ ʯʘʩʪʴ ʨʘʙʦʪ 

ʩʦʢʨʘʱʝʥʘ. 

 

ʄʝʨʦʧʨʠʷʪʠʝ 3. ʄʦʥʠʪʦʨʠʥʛ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʘʢʚʘʪʦʨʠʷʭ 

ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʚʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʣʫʢʪʫʘʮʠʡ ɿʘʧʘʜʥʦ-

ʐʧʠʮʙʝʨʛʝʥʩʢʦʡ ʚʝʪʚʠ ʅʦʨʚʝʞʩʢʦʛʦ ʪʝʯʝʥʠʷ, ʢʘʢ ʠʥʜʠʢʘʪʦʨʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʷ 

ʪʝʧʣʘ ʚ ʉʝʚʝʨʥʳʡ ʃʝʜʦʚʠʪʳʡ ʦʢʝʘʥ ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʘʨʠʘʮʠʠ ʟʘʪʦʢʘ ʘʪʣʘʥʪʠʯʝʩʢʠʭ 

ʚʦʜ ʚ ʟʘʣʠʚʳ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ 

ʤʝʭʘʥʠʟʤʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʤʝʟʦʤʘʩʰʪʘʙʥʳʭ ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ ʘʨʭʠʧʝʣʘʛʘ. ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʰʘʣʠʩʴ ʟʘʜʘʯʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʣʫʯʝʥʠʝʤ ʥʦʚʳʭ ʜʘʥʥʳʭ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ 

ʘʢʚʘʪʦʨʠʷʭ ʟʘʣʠʚʦʚ ʦ-ʚʘ ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ ʠ ʠʭ ʘʥʘʣʠʟʦʤ. ɺ 2020 ʛ. ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʣʠʩʴ 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

- ʊʝʨʤʦʭʘʣʠʥʥʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʟʘʣʠʚʦʚ ɻʨʸʥʬʴʦʨʜ, ɼʠʢʩʦʥʬʴʦʨʜ ʠ ʀʩʬʴʦʨʜ ʚ ʚʝʩʝʥʥʠʡ 
ʧʝʨʠʦʜ, ʪʝʨʤʦʭʘʣʠʥʥʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʟʘʣʠʚʦʚ ɻʨʸʥʬʴʦʨʜ, ɹʠʣʣʝʬʴʦʨʜ ʠ ʀʩʬʴʦʨʜ ʚ 

ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʧʦʜʲʸʤ ʧʨʠʪʦʧʣʝʥʥʦʡ ʙʫʡʢʦʚʦʡ ʩʪʘʥʮʠʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚ ʦʢʪʷʙʨʝ 2019 

ʛ. ʚ ʤʦʨʠʩʪʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ ʀʩʬʴʦʨʜ. 
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- ʈʝʛʠʩʪʨʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʨʝʘʢʮʠʶ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʚʝʪʨʦ-ʚʦʣʥʦʚʳʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʧʨʠʢʨʦʤʦʯʥʦʡ ʟʦʥʝ (the marginal ice zone ï MIZ) ʥʘ ʧʨʠʧʘʝ ʚ ʟʘʣʠʚʝ 

ɻʨʸʥʬʴʦʨʜ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çA method to identify sea-ice breakup: a pilot studyè, 

ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ ʩʦʚʤʝʩʪʥʦ ʩ ʅʦʨʚʝʞʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʤ ʮʝʥʪʨʦʤ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ 

(UNIS), ʋʥʠʚʝʨʩʠʪʝʪʦʤ ʆʩʣʦ ʠ ʋʥʠʚʝʨʩʠʪʝʪʦʤ ʄʝʣʴʙʫʨʥʘ. 

ʕʢʩʧʝʜʠʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʣʠ ʚ.ʥ.ʩ. - ʟʘʚ. ʦʪʜʝʣʦʤ ʦʢʝʘʥʦʣʦʛʠʠ ʌʠʣʴʯʫʢ ʂ.ɺ., 

ʤ.ʥ.ʩ. ʦʪʜʝʣʘ ʦʢʝʘʥʦʣʦʛʠʠ ʈʳʞʦʚ ʀ.ɺ. ʠ ʩʦʪʨʫʜʥʠʢʠ ʟʠʤʦʚʦʯʥʦʛʦ ʩʦʩʪʘʚʘ. 

ɼʠʥʘʤʠʢʘ ʚʦʜʥʳʭ ʤʘʩʩ ʚ ʟʘʣʠʚʘʭ ʩʠʩʪʝʤʳ ʀʩʬʴʦʨʜʘ 

ʈʝʛʠʩʪʨʘʮʠʷ ʪʝʨʤʦʭʘʣʠʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʧʨʦʬʠʣʷʭ ʚʳʧʦʣʥʷʣʘʩʴ ʥʘ ʘʢʚʘʪʦʨʠʠ 

ʟʘʣʠʚʦʚ ɻʨʸʥʬʴʦʨʜ, ɼʠʢʩʦʥʬʴʦʨʜ, 

ʀʩʬʴʦʨʜ ʠ ɹʠʣʣʝʬʴʦʨʜ ʚ ʧʫʥʢʪʘʭ 

ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʈɸʕ-

ʐ (ʨʠʩ. 3.1). 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʭʦʜʝ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ 

ʚ ʤʘʨʪʝ 2020 ʛ., ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʩʫʱʝʩʪʚʝʥʥʦʡ 

ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʥʳʭ ʤʘʩʩ ʥʘ 

ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʦʚ ʩʠʩʪʝʤʳ 

ʀʩʬʴʦʨʜʘ, ʥʘʠʙʦʣʝʝ ʷʚʥʦ 

ʧʨʦʷʚʣʷʶʱʝʡʩʷ ʚ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ 

ʧʝʨʠʦʜ. ʇʦ ʜʘʥʥʳʤ ʠʟʤʝʨʝʥʠʡ, 

ʚʳʧʦʣʥʝʥʥʳʭ 09 ʤʘʨʪʘ ʚ ʛʦʨʣʝ 

ɻʨʸʥʬʴʦʨʜʘ ʠ 26 ʤʘʨʪʘ ʚ ʤʦʨʠʩʪʦʡ 

ʯʘʩʪʠ ʀʩʬʴʦʨʜʘ, ʙʳʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʨʤʦʭʘʣʠʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʧʦʧʝʨʝʯʥʳʭ ʨʘʟʨʝʟʘʭ. ʅʘ ʨʠʩʫʥʢʝ 3.2 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. 

ɸʥʘʣʠʟ ʨʘʟʨʝʟʘ ʚ ʛʦʨʣʝ ɻʨʸʥʬʴʦʨʜʘ 

ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʧʨʠʩʫʪʩʪʚʠʝ 

ʚʦʜʥʦʡ ʤʘʩʩʳ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ ʢʘʢ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʘʪʣʘʥʪʠʯʝʩʢʘʷ 

ʚʦʜʥʘʷ ʤʘʩʩʘ (ʊɸɺ), ʦʙʨʘʟʫʶʱʘʷʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʤʝʰʝʥʠʷ ʘʪʣʘʥʪʠʯʝʩʢʦʡ 

ʚʦʜʳ (ɸɺ) ʠ ʘʨʢʪʠʯʝʩʢʦʡ ʚʦʜʥʦʡ 

ʤʘʩʩʳ (ɸʨɺ). ʅʘ ʧʦʧʝʨʝʯʥʦʤ ʨʘʟʨʝʟʝ 

ʚ ʤʦʨʠʩʪʦʡ ʯʘʩʪʠ ʀʩʬʴʦʨʜʘ ʚ ʧʦʣʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʩʦʣʸʥʦʩʪʠ, ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦ 

ʜʘʥʥʳʤ ʪʝʨʤʦʭʘʣʠʥʥʦʛʦ 

ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ, ʚʳʧʦʣʥʝʥʥʦʛʦ 26 

ʤʘʨʪʘ, ʊɸɺ ʥʝ ʚʳʷʚʣʷʝʪʩʷ, ʟʥʘʯʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʧʨʝʚʳʰʘʶʪ -0,18 Áʉ, 

 
ʈʠʩʫʥʦʢ 3.1 ï ʇʦʣʦʞʝʥʠʝ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʚ ʟʘʣʠʚʘʭ 

ʀʩʬʴʦʨʜ, ɹʠʣʣʝʬʴʦʨʜ, ɼʠʢʩʦʥʬʴʨʜ ʠ ɻʨʸʥʬʴʦʨʜ ʚ 2020 ʛ. 

 

ʈʠʩʫʥʦʢ 3.2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʧʦʧʝʨʝʯʥʳʭ 

ʨʘʟʨʝʟʘʭ ʚ ʤʦʨʠʩʪʦʡ ʯʘʩʪʠ ʟʘʣʠʚʦʚ ɻʨʸʥʬʴʦʨʜ (ʚʚʝʨʭʫ) ʠ 

ʀʩʬʴʦʨʜ (ʚʥʠʟʫ), ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʝ ʧʦ ʜʘʥʥʳʤ ʠʟʤʝʨʝʥʠʡ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 09.03 ʠ 26.03 2020 ʛ. 
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ʟʥʘʯʝʥʠʷ ʩʦʣʸʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʪ ~34,7 ă. ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚ 

ʪʝʯʝʥʠʝ 17 ʩʫʪʦʢ ʚ ʤʦʨʠʩʪʦʡ ʯʘʩʪʠ ʀʩʬʴʦʨʜʘ, ʩʤʝʞʥʦʡ ʩ ɻʨʸʥʬʴʦʨʜʦʤ, ʧʨʦʠʟʦʰʣʦ ʟʘʤʝʱʝʥʠʝ 

ʊɸɺ ɸʨɺ. ʂʦʨʨʝʢʪʥʦʩʪʴ ʜʘʥʥʦʛʦ ʚʳʚʦʜʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʫʪʸʤ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʨʝʤʝʥʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʥʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʨʦʬʠʣʷʭ ʚ 

ʧʫʥʢʪʘʭ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʠ ʨʷʜʦʚ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ 

CTD-ʨʝʛʠʩʪʨʘʪʦʨʘʤʠ ʧʨʠʪʦʧʣʝʥʥʦʡ ʙʫʡʢʦʚʦʡ ʩʪʘʥʮʠʠ (ʇɸɹʉ), ʧʦʜʥʷʪʦʡ 13 ʤʘʨʪʘ 2020 ʛ. 

ʅʘ ʨʠʩʫʥʢʝ 3.3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʨʘʛʤʝʥʪʳ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ ʛʦʨʠʟʦʥʪʘʭ 40, 91 ʠ 168 ʤʝʪʨʦʚ, ʰʪʨʠʭʦʚʢʦʡ ʚʳʜʝʣʝʥʳ ʧʨʦʤʝʞʫʪʢʠ 

ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʣʦʩʴ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘʝʪ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʤʘʪʝʨʠʘʣʳ ʦʜʥʦʤʦʤʝʥʪʥʦʡ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʦʡ 

ʩʲʸʤʢʠ, ʚʳʧʦʣʥʷʶʱʝʡʩʷ ʨʝʛʫʣʷʨʥʦ, ʥʦ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʨʝʤʝʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʤʛʥʦʚʝʥʥʫʶ ʦʮʝʥʢʫ ʩʪʨʫʢʪʫʨʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʥʳʭ 

ʤʘʩʩ, ʥʦ ʥʝ ʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʝʸ ʜʠʥʘʤʠʢʝ. 

 
ʈʠʩʫʥʦʢ 3.3 ï ʌʨʘʛʤʝʥʪʳ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʇɸɹʉ ʥʘ ʛʦʨʠʟʦʥʪʘʭ 40 ʤ (ʚʚʝʨʭʫ), 91 ʤ (ʚ ʮʝʥʪʨʝ) ʠ 

168 ʤ (ʚʥʠʟʫ) 

ʂʣʶʯ ʢ ʧʦʥʠʤʘʥʠʶ ʧʨʠʨʦʜʳ ʷʚʣʝʥʠʡ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʚʦʜʥʳʭ ʤʘʩʩ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʟʘʣʠʚʘʭ ʦ. ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʦʟʥʠʢʥʦʚʝʥʠʷ, 

ʨʘʟʚʠʪʠʷ ʠ ʟʘʪʫʭʘʥʠʷ ʧʨʦʮʝʩʩʘ ʟʘʧʦʣʥʝʥʠʷ ʬʴʦʨʜʦʚ ɸɺ ï ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ 

ʥʝʧʨʝʨʳʚʥʳʭ ʠʟʤʝʨʝʥʠʡ ʚʳʩʦʢʦʡ ʚʨʝʤʝʥʥʦʡ ʜʠʩʢʨʝʪʥʦʩʪʠ ʥʘ ʩʝʪʠ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ 

ʩʪʘʥʮʠʡ, ʜʦʧʦʣʥʷʝʤʳʭ ʨʝʛʫʣʷʨʥʳʤʠ ʩʝʟʦʥʥʳʤʠ ʩʲʸʤʢʘʤʠ. ɺ ʦʢʪʷʙʨʝ 2019 ʛ. ʙʳʣʠ 

ʦʩʫʱʝʩʪʚʣʝʥʳ ʧʦʩʪʘʥʦʚʢʠ ʇɸɹʉ ʚ ʜʚʫʭ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ ʪʦʯʢʘʭ ʀʩʬʴʦʨʜʘ, ʚ ʤʦʨʠʩʪʦʡ ʠ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʷʭ ʟʘʣʠʚʘ, ʜʘʥʥʳʝ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʙʳʣʠ ʜʘʪʴ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʪʦʯʥʦʤ ʤʦʤʝʥʪʝ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ ʟʘʧʦʣʥʝʥʠʷ ʬʴʦʨʜʘ ɸɺ, ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʜ 

ʚʥʫʪʨʠ ʬʴʦʨʜʘ, ʚʨʝʤʝʥʠ ʟʘʧʦʣʥʝʥʠʷ ʬʴʦʨʜʦʚ ɸɺ ʠ ʪ.ʜ. ʇɸɹʉ ʚ ʮʝʥʪʨʝ ʟʘʣʠʚʘ ʙʳʣʘ ʫʪʝʨʷʥʘ 20 

ʦʢʪʷʙʨʷ 2019 ʛ. ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʮʠʜʝʥʪʘ ʩ ʫʯʘʩʪʠʝʤ ʨʳʙʦʣʦʚʥʦʛʦ ʪʨʘʫʣʝʨʘ. 

ʇʝʨʚʠʯʥʳʡ ʘʥʘʣʠʟ ʤʘʪʝʨʠʘʣʦʚ ʇɸɹʉ, ʧʦʜʥʷʪʦʡ ʚ ʩʝʥʪʷʙʨʝ 2020 ʛ. (ʨʠʩ. 3.4), ʧʦʟʚʦʣʠʣ 

ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʚʳʷʚʠʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʪʝʨʤʦʭʘʣʠʥʥʳʭ ʠ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʛʦʨʣʝ ʀʩʬʴʦʨʜʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʝʨʠʦʜʫ ʨʘʙʦʪʳ ʩʪʘʥʮʠʠ, ʠ 

ʘʥʦʤʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ 2014-2015 ʛʛ. ʂʘʢ ʚʠʜʥʦ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʚʩʝʭ ʛʦʨʠʟʦʥʪʘʭ ʚ ʟʠʤʥʠʝ 

ʠ ʚʝʩʝʥʥʠʝ ʤʝʩʷʮʳ 2019-2020 ʛʛ. ʙʳʣʘ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ, ʨʘʚʥʦ ʢʘʢ ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ 

ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʡ. ʇʦʩʣʝʜʫʶʱʠʡ ʘʥʘʣʠʟ, ʚʦʟʤʦʞʥʦ, ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʜʘʥʥʳʭ ʩ ʘʚʪʦʥʦʤʥʳʭ 
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ʩʪʘʥʮʠʡ, ʨʘʙʦʪʘʚʰʠʭ ʥʘ ʜʨʫʛʠʭ ʫʯʘʩʪʢʘʭ ʘʢʚʘʪʦʨʠʠ ʀʩʬʴʦʨʜʘ, ʧʦʟʚʦʣʠʪ ʧʝʨʝʡʪʠ ʢ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʦʮʝʥʢʘʤ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʪʝʧʣʦʩʦʜʝʨʞʘʥʠʷ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦʜʥʳʭ ʤʘʩʩ ʚ ʀʩʬʴʦʨʜʝ, ɹʠʣʣʝʬʴʦʨʜʝ ʠ ɻʨʸʥʬʴʦʨʜʝ, ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʝ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʨʤʦʭʘʣʠʥʥʦʛʦ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʚ ʩʝʥʪʷʙʨʝ 2020 ʛ., ʚ ʮʝʣʦʤ, 

ʙʳʣʦ ʪʠʧʠʯʥʳʤ ʜʣʷ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʛʦʜʘ (ɹʣʦʰʢʠʥʘ, ʌʠʣʴʯʫʢ 2018). ʈʘʟʤʝʪʢʘ 

ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʈɸʕ-ʐ ʙʳʣʘ ʜʦʧʦʣʥʝʥʘ ʩʪʘʥʮʠʷʤʠ ʧʨʦʜʦʣʴʥʦʛʦ ʨʘʟʨʝʟʘ ʚ 

ʶʞʥʦʡ ʯʘʩʪʠ ʀʩʬʴʦʨʜʘ (ʨʠʩ. 3.1), ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʨʦʜʦʣʞʠʪʴ ʨʷʜʳ ʥʘʙʣʶʜʝʥʠʡ, ʚ ʪʝʯʝʥʠʝ ʨʷʜʘ 

ʣʝʪ, ʚʳʧʦʣʥʷʚʰʠʭʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʅʦʨʚʝʞʩʢʦʛʦ ʧʦʣʷʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (NPI), ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʪʦʤ ʯʠʩʣʝ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ɸɸʅʀʀ ʚ ʭʦʜʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʧʫʙʣʠʢʘʮʠʡ (Bloshkina et al. 2020). 

ʈʝʘʢʮʠʷ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʚʝʪʨʦ-ʚʦʣʥʦʚʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʧʨʠʢʨʦʤʦʯʥʦʡ ʟʦʥʝ 

ʂʦʥʝʯʥʦʡ ʮʝʣʴʶ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ 

ʘʪʤʦʩʬʝʨʘ ï ʦʢʝʘʥ ï ʤʦʨʩʢʦʡ ʣʸʜ ʚ ʧʨʠʢʨʦʤʦʯʥʦʡ ʟʦʥʝ (the marginal ice zone ï MIZ) ʠ 

ʩʧʣʦʰʥʦʤ ʣʴʜʫ ʥʘ ʫʨʦʚʥʝ, ʧʦʟʚʦʣʷʶʱʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʦʣʥʦʚʳʝ ʤʦʜʝʣʠ 

ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʜʝʞʥʳʡ ʧʨʦʛʥʦʟ ʚʦʣʥʦʚʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ. 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʩʪʨʫʢʪʫʨʳ ʣʴʜʘ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ ʚʦʣʥ ʚ MIZ 

(ʥʘʧʨʠʤʝʨ, ʜʣʷ ʮʝʣʝʡ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʩʫʜʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ) ʪʨʝʙʫʝʪ ʧʦʜʨʦʙʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʘʢʮʠʠ ʤʦʨʩʢʦʛʦ ʣʴʜʘ ʥʘ ʚʝʪʨʦ-

ʚʦʣʥʦʚʳʝ ʬʦʨʩʠʥʛʠ. ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʭʘʨʘʢʪʝʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦʣʥ ʠ ʣʴʜʘ ʢʨʠʪʠʯʝʩʢʠ 

ʥʝʦʙʭʦʜʠʤʳ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʦʣʥʝʥʠʷ ʚ ʧʨʠʢʨʦʤʦʯʥʦʡ ʟʦʥʝ. ʊʘʢʠʝ 

ʠʟʤʝʨʝʥʠ ̫ ʚ MIZ ʦʯʝʥʴ ʨʝʜʢʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

 

ʈʠʩʫʥʦʢ 3.4 ï ɺʨʝʤʝʥʥʳʝ ʨʷʜʳ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʡ (ʩʧʨʘʚʘ ʚʥʠʟʫ, ʟʝʣʸʥʳʡ - 2014-2015 ʛʛ., 

ʬʠʦʣʝʪʦʚʳʡ - 2019-2020 ʛʛ.) ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʨʘʟʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʧʦ ʜʘʥʥʳʤ ʙʫʡʢʦʚʳʭ ʧʦʩʪʘʥʦʚʦʢ 2014-

2015 ʛʛ. (ʩʣʝʚʘ) ʠ 2019-2020 ʛʛ. (ʩʧʨʘʚʘ) 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʩʪʴʶ ʨʝʛʠʦʥʦʚ, ʛʜʝ ʧʦʜʦʙʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʳ. 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʚ ʨʘʤʢʘʭ 

ʧʠʣʦʪʥʦʛʦ ʵʪʘʧʘ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʦʝʢʪʘ çA method 

to identify sea-ice breakup: a pilot studyè, ʮʝʣʴʶ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʥʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʦ 

ʚʝʪʨʦʚʦʤ ʚʦʣʥʝʥʠʠ ʠ ʨʝʘʢʮʠʠ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ 

ʥʘ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ MIZ, ʥʘ ʘʢʚʘʪʦʨʠʠ 

ɻʨʸʥʬʴʦʨʜʘ ʚ ʤʘʨʪʝ 2020 ʛ. ʙʳʣ ʨʘʟʚʸʨʥʫʪ 

ʢʦʤʧʣʝʢʩ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, 

ʚʢʣʶʯʘʚʰʠʡ ʚʦʣʥʦʤʝʨʥʳʡ ʙʫʡ "Spotter V2" ʠ ʪʨʠ 

ʨʝʛʠʩʪʨʘʪʦʨʘ ʢʦʣʝʙʘʥʠʡ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ çIce 

Motion Buoyè. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʧʫʥʢʪʦʚ ʧʦʩʪʘʥʦʚʢʠ ʧʨʠʙʦʨʦʚ çIce Motion Buoyè 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.5. ɺʦʣʥʦʚʦʡ ʙʫʡ ʙʳʣ 

ʫʪʝʨʷʥ, ʧʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʥʪʘʢʪʘ ʩ ʧʦʣʝʤ ʜʨʝʡʬʫʶʱʝʛʦ ʣʴʜʘ, ʢʦʪʦʨʳʤ ʦʥ 

ʙʳʣ ʩʦʨʚʘʥ ʩ ʷʢʦʨʷ ʠ ʚʳʥʝʩʝʥ ʚ ʀʩʬʴʦʨʜ, ʧʨʠ 

ʵʪʦʤ, ʦʯʝʚʠʜʥʦ, ʙʳʣʠ ʧʦʚʨʝʞʜʝʥʳ ʧʘʥʝʣʠ 

ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʘ ʦʢʘʟʘʣʘʩʴ 

ʫʪʨʘʯʝʥʘ. 

ɺ ʭʦʜʝ ʧʦʣʝʚʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʪʨʝʤʷ ʫʩʪʨʦʡʩʪʚʘʤʠ çIce Motion Buoyè, ʨʘʟʤʝʱʸʥʥʳʤʠ 

ʥʘ ʧʨʠʧʘʝ ʚ ɻʨʸʥʬʴʦʨʜʝ, ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʚʦʣʥʦʚʳʭ ʩʦʙʳʪʠʡ, ʨʝʟʫʣʴʪʘʪʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʢʦʪʦʨʳʭ (ʨʠʩ. 3.6) ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʦʮʝʥʢʝ ʟʥʘʯʝʥʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ ʧʨʠ ʚʟʣʦʤʝ ʧʨʠʧʘʡʥʦʛʦ ʣʴʜʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʝʪʨʦ-ʚʦʣʥʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ (Voermans et al. 2020).  

 
ʈʠʩʫʥʦʢ 3.6 ï ɿʥʘʯʠʪʝʣʴʥʳʝ ʚʳʩʦʪʳ ʚʦʣʥ ʠ ʧʠʢʦʚʳʝ ʧʝʨʠʦʜʳ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʜʘʥʥʳʤ ʧʨʠʙʦʨʦʚ çIce Motion 

Buoyè, ʨʘʙʦʪʘʚʰʠʭ ʥʘ ʧʨʠʧʘʝ ʚ ɻʨʸʥʬʴʦʨʜʝ ʚ ʤʘʨʪʝ 2020 ʛ. 

ɼʘʣʴʥʝʡʰʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚ MIZ ʪʨʝʙʫʝʪ 

ʥʘʙʦʨʘ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʚʦʣʥʦʚʳʤ ʩʦʙʳʪʠʷʤ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʩʷ ʨʘʟʨʫʰʝʥʠʝʤ ʣʴʜʘ. ʈʘʙʦʪʳ ʚ 

ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʙʫʜʫʪ ʧʨʦʜʦʣʞʝʥʳ ʥʘ ʩʣʝʜʫʶʱʠʭ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʘ. 

ʉʦʟʜʘʥʠʝ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʧʦʣʠʛʦʥʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ (ʩʦʚʤʝʩʪʥʦ ʩ ʄʫʨʤʘʥʩʢʠʤ ʋɻʄʉ) 

ɿʘʜʘʯʘ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʧʦʣʠʛʦʥʘ ʥʘ ʙʘʟʝ 

ʤʦʨʩʢʦʛʦ ʧʦʩʪʘ ɻʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çɹʘʨʝʥʮʙʫʨʛè ʠ ʧʨʦʚʝʜʝʥʠʝ 

ʤʝʪʦʜʠʯʝʩʢʦʡ ʨʘʙʦʪ rʧʦ ʚʳʙʦʨʫ, ʫʩʪʘʥʦʚʢʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ 

ʠʟʤʝʨʝʥʠʡ ʠ ʧʨʦʚʝʜʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. ʈʘʙʦʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʌɻɹʋ çɸɸʅʀʀè 

ʩʦʚʤʝʩʪʥʦ ʩ ʌɻɹʋ çʄʫʨʤʘʥʩʢʦʝ ʋɻʄʉè.  

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʦʧʣʘʚʢʦʚʦʤʫ ʤʘʨʝʦʛʨʘʬʫ ʉʋʄ ʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʨʘʥʝʝ Solinst 3001 

LT Levelogger Edge M10/F30 ʚ ʫʨʦʚʥʝʤʝʨʥʦʤ ʢʦʣʦʜʮʝ ʙʳʣʘ ʟʘʧʣʘʥʠʨʦʚʘʥʘ ʫʩʪʘʥʦʚʢʘ HOBO 

 
ʈʠʩʫʥʦʢ 3.5 ï ʇʫʥʢʪʳ ʨʘʟʤʝʱʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʢʦʤʧʣʝʢʩʘ ʚʦʣʥʦʤʝʨʥʦʡ ʨʝʛʠʩʪʨʠʨʫʶʱʝʡ 

ʘʧʧʘʨʘʪʫʨʳ ʚ ʟʘʣʠʚʝ ɻʨʸʥʬʴʦʨʜ ʚ ʤʘʨʪʝ 2020 ʛ. 
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U20-001-02-Ti. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩ ʪʨʝʭ ʫʨʦʚʥʝʤʝʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʦʚʤʝʩʪʥʦ 

ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʌɻɹʋ çɸɸʅʀʀè, ʌɻɹʋ çʄʫʨʤʘʥʩʢʦʝ ʋɻʄʉè ʠ ʌɻɹʋ çɻʆʀʅè. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʨʷʜʳ ʜʘʥʥʳʭ ʩ ʫʨʦʚʥʝʤʝʨʘ Solinst ʠ ʉʋʄ ʚ 2019 ʛ. ʧʦʢʘʟʘʣʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʟʥʘʯʝʥʠʡ ʫʨʦʚʥʷ ʤʦʨʷ ʧʦʩʣʝ ʧʦʧʨʘʚʢʠ ʥʘ ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ. 

ɺ ʥʦʷʙʨʝ 2020 ʛ ʥʘ ʧʦʣʠʛʦʥʝ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʝʱʝ ʦʜʠʥ ʫʨʦʚʥʝʤʝʨ - ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ 

HOBO.   ʏʝʨʝʟ 6 ʤʝʩʷʮʝʚ ʙʫʜʝʪ ʚʦʟʤʦʞʝʥ ʩʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ ʠ ʩʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʩʦ ʚʩʝʭ ʪʨʝʭ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʫʨʦʚʥʝʤʝʨʦʚ. 

ʈʘʙʦʪʘ ʧʦ ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ 

ʧʨʠʚʣʝʯʝʥʠʝ ʌɻɹʋ çɻʆʀʅè ʢ ʘʥʘʣʠʟʫ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʮʝʣʴʶ ʚʳʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 
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ɻʣʷʮʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʦʨʘʜʘʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ 

ʐʧʠʮʙʝʨʛʝʥ ʚ 2020 ʛ. ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʣʝʜʥʠʢʘʭ ʚ ʨʘʡʦʥʝ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʭ ʤʘʩʩ ʙʘʣʘʥʩʘ, ʢʘʨʪʠʨʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʜʨʝʥʘʞʥʦʡ ʩʝʪʠ, ʚʥʫʪʨʝʥʥʝʛʦ 
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(ɼʝʤʠʜʦʚ ɺ.ʕ., ʅʦʚʠʢʦʚ ɸ.ʃ., ɹʦʨʠʩʠʢ ɸ.ʃ.) ʠ ʣʝʪʥʝ-

ʦʩʝʥʥʝʛʦ ʵʪʘʧʦʚ (ɼʝʤʠʜʦʚ ɺ.ʕ., ʅʦʚʠʢʦʚ ɸ.ʃ.) 

ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ. ʂ ʠʭ ʟʘʜʘʯʘʤ ʦʪʥʦʩʠʣʠʩʴ: 

- ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʭʦʜʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʙʶʜʞʝʪʘ 
ʤʘʩʩʳ ʣʝʜʥʠʢʦʚ ɸʣʴʜʝʛʦʥʜʘ ʠ ɿʘʧʘʜʥʳʡ 

ɻʨʝʥʬʴʦʨʜ (ʨʠʩ. 4.1); 

- ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʚʳʩʦʪʳ ʩʝʟʦʥʥʦʡ 

ʩʥʝʛʦʚʦʡ ʣʠʥʠʠ ʣʝʜʥʠʢʦʚ ɸʣʴʜʝʛʦʥʜʘ ʠ ɿʘʧʘʜʥʳʡ 

ɻʨʝʥʬʴʦʨʜ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʦʪʦʢʦʚ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʣ. ɸʣʴʜʝʛʦʥʜʘ ʠ ʚ ʜʦʣʠʥʝ 

ʦʜʥʦʠʤʝʥʥʦʡ ʨʝʢʠ ʩ ʮʝʣʴʶ ʚʳʷʚʠʪʴ ʤʝʩʪʘ 

ʨʘʟʛʨʫʟʢʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ; 

- ʛʝʦʨʘʜʘʨʥʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʣ. 

ɸʣʴʜʝʛʦʥʜʘ ʩ ʮʝʣʴʶ ʢʘʨʪʠʨʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʝʡ 

ʜʨʝʥʘʞʥʦʡ ʩʝʪʠ ʠ ʦʙʣʘʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʪʝʧʣʦʛʦ ʣʴʜʘ; 

- ʠʟʫʯʝʥʠʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ ʣʝʜʥʠʢʦʚ ʊʘʚʣʝ, 

ɺʦʩʪʦʯʥʳʡ ɻʨʸʥʬʴʦʨʜ, ʌʨʠʪʴʦʬ ʠ ʕʨʜʤʘʥ. 

ʈʘʩʭʦʜʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʙʁ ʜʞʝʪʘ ʤʘʩʩʳ 

ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ 

ʀʟʤʝʨʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʘʙʣʷʮʠʠ ʥʘ ʣʝʜʥʠʢʝ 

ɸʣʴʜʝʛʦʥʜʘ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʧʦ ʩʝʪʠ ʫʨʦʚʥʝʤʝʨʥʳʭ 

ʨʝʝʢ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʩʝʥʪʷʙʨʝ 2018 ʛ. ʈʝʟʫʣʴʪʘʪʳ 

ʥʘʙʣʶʜʝʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʨʘʚʥʦʤʝʨʥʦʤ 

ʪʘʷʥʠʠ ʣʝʜʥʠʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʦʩʥʦʚʥʦʡ ʪʝʥʜʝʥʮʠʠ ʫʤʝʥʴʰʝʥʠʷ ʘʙʣʷʮʠʠ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ. ɺ ʮʝʣʦʤ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʪʘʷʥʠʝ ʥʘ ʣʝʜʥʠʢʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʪʦʨʫʶ 

ʧʦʣʦʚʠʥʫ ʠʶʣʷ ï ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʘʚʛʫʩʪʘ. ʕʪʦ ʩʚʷʟʘʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʥʘʙʣʶʜʘʚʰʠʤʠʩʷ ʚ 

ʵʪʦʪ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʤʠ ʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʜʣʷ ʣ. ɸʣʴʜʝʛʦʥʜʘ 

ʚʝʜʫʱʠʤ ʬʘʢʪʦʨʦʤ ʘʙʣʷʮʠʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩʥʝʛʘ ʥʘ 

ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʥʘʙʣʶʜʝʥʠʡ 07.07.2020, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʳʩʪʨʦʤ ʧʨʠʭʦʜʝ ʣʝʪʥʝʛʦ ʪʝʧʣʘ. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʦʙʱʠʭ ʦʙʲʝʤʦʚ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʘʙʣʷʮʠʠ ʚ ArcGis ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʥʠʤʢʦʚ ʩʦ 

ʩʧʫʪʥʠʢʘ Sentinel-2 ʙʳʣʘ ʨʘʩʯʠʪʘʥʘ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʣ. ɸʣʴʜʝʛʦʥʜʘ ʠ ʜʦʣʠ ʧʣʦʱʘʜʝʡ ʝʛʦ 

ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʥʳʭ ʫʨʦʚʥʝʡ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʧʦ ʫʩʨʝʜʥʝʥʥʦʡ ʘʙʣʷʮʠʠ ʚ ʧʨʝʜʝʣʘʭ 

ʨʘʟʥʦʚʳʩʦʪʥʳʭ ʫʨʦʚʥʝʡ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥ ʨʘʩʯʝʪ ʦʙʲʝʤʦʚ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʘʙʣʷʮʠʠ (ʪʘʙʣ. 4.1) 

ʀʪʦʛʦʚʳʡ ʦʙʱʠʡ ʦʙʲʝʤ ʘʙʣʷʮʠʠ ʥʘ ʣʝʜʥʠʢʝ ɸʣʴʜʝʛʦʥʜʘ ʚ ʧʝʨʠʦʜ ʩ ʩʝʥʪʷʙʨʷ 2019 ʛ. ʧʦ 

ʩʝʥʪʷʙʨʴ 2020 ʛ. ʩʦʩʪʘʚʠʣ 12,7 ʤʣʥ ʢʫʙʦʤʝʪʨʦʚ ʚ.ʵ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ (ʚ ʜʚʘ ʨʘʟʘ) ʙʦʣʴʰʝ, ʯʝʤ 

ʟʘ ʘʥʘʣʦʛʠʯʥʳʡ ʧʝʨʠʦʜ ʧʨʦʰʣʦʛʦ ʛʦʜʘ, ʢʦʛʜʘ ʩʫʤʤʘʨʥʘʷ ʘʙʣʷʮʠʷ ʜʦʩʪʠʛʘʣʘ ʚʝʣʠʯʠʥʳ ʚ 6,72 

ʤʣʥ ʢʫʙʦʤʝʪʨʦʚ ʚ.ʵ. ɿʦʥʘ ʘʙʣʷʮʠʠ ʟʘʥʠʤʘʝʪ ʚʩʝ ʚʳʩʦʪʥʳʝ ʫʨʦʚʥʠ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʘʢʪʠʚʥʦʡ 

ʜʝʛʨʘʜʘʮʠʠ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

 
ʈʠʩʫʥʦʢ 4.1 ï ʈʘʡʦʥʳ ʧʨʦʚʝʜʝʥʠʷ 

ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʣʝʜʥʠʢʠ 

ɿʘʧʘʜʥʳʡ ɻʨʝʥʬʴʦʨʜ ʠ ɸʣʴʜʝʛʦʥʜʘ 

ʊʘʙʣʠʮʘ 4.1 ï ʈʘʩʯʸʪʥʳʝ ʦʙʲʸʤʳ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʘʙʣʷʮʠʠ (W), ʣʝʜʥʠʢ ɸʣʴʜʝʛʦʥʜʘ, 2020 ʛ. 

ɺʳʩʦʪʘ, ʤ ʉʨʝʜʥʷʷ ʘʙʣʷʮʠʷ, ʤʤ ʚ.ʵ. ʇʣʦʱʘʜʴ, ʢʤĮ W 10ϑ ʤį ʚ.ʵ 

150-200 2686 0,189 0,51 

200-250 3147 0,936 2,95 

250-300 2388 2,173 5,19 

300-350 2044 1,521 3,11 

350-400 1577 0,432 0,68 

400-450 1760 0,127 0,22 

>450 1558 0,029 0,05 

ʉʫʤʤʘ 5,407 12,70 
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ʈʘʩʭʦʜʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘ ̫ʙʶʜʞʝʪʘ ʤʘʩʩʳ ʣʝʜʥʠʢʘ ɿʘʧʘʜʥʳʡ ɻʨʝʥʬʴʦʨʜ 

ʀʟʤʝʨʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʘʙʣʷʮʠʠ ʥʘ ʣʝʜʥʠʢʝ ɿʘʧʘʜʥʳʡ ɻʨʝʥʬʴʦʨʜ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ 

ʧʦ ʩʝʪʠ ʫʨʦʚʥʝʤʝʨʥʳʭ ʨʝʝʢ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʩʝʥʪʷʙʨʝ 2019 ʛʦʜʘ. ɺ ʮʝʣʦʤ, ʢʘʢ ʠ ʥʘ ʣ. 

ɸʣʴʜʝʛʦʥʜʘ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʪʘʷʥʠʝ ʥʘ ʣʝʜʥʠʢʝ ɿʘʧʘʜʥʳʡ ɻʨʝʥʬʴʦʨʜ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʪʦʨʫʶ 

ʧʦʣʦʚʠʥʫ ʠʶʣʷ ï ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʘʚʛʫʩʪʘ. ɺ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʥʘʙʣʶʜʝʥʠʡ 6 ʠʶʣʷ 2019 ʛ. ʩʥʝʛ 

ʥʘ ʣʝʜʥʠʢʝ ʚʧʣʦʪʴ ʜʦ ʣʝʜʦʨʘʟʜʝʣʘ ʦʪʩʫʪʩʪʚʦʚʘʣ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʨʘʥʥʝʤʫ ʥʘʯʘʣʫ ʪʘʷʥʠʷ ʣʝʜʥʠʢʘ. 

ʀʪʦʛʦʤ ʥʘʙʣʶʜʝʥʠʡ ʩʪʘʣ ʨʘʩʯʝʪ ʩʫʤʤʘʨʥʦʛʦ ʦʙʲʝʤʘ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʘʙʣʷʮʠʠ (ʪʘʙʣ. 4.2). 

ʊʘʙʣʠʮʘ 4.2 ï ʈʘʩʯʸʪʥʳʝ ʦʙʲʸʤʳ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʘʙʣʷʮʠʠ (W), ʣʝʜʥʠʢ ɿʘʧ. ɻʨʝʥʬʴʦʨʜ, 2020 ʛ.  

ɺʳʩʦʪʘ, ʤ ʉʨʝʜʥʷʷ ʘʙʣʷʮʠʷ, ʤʤ ʚ.ʵ. ʇʣʦʱʘʜʴ, ʢʤĮ W 10ϑ ʤį ʚ.ʵ 

50-150 4159 1,526 6,35 

150-200 3206 1,174 3,76 

200-250 2748 1,575 4,33 

250-300 2345 2,021 4,74 

300-400 1942 5,957 11,57 

400-500 0 4,147 0,00 

500-600 0 2,279 0,00 

ʉʫʤʤʘ 18,679 30,75 

ʉʫʤʤʘʨʥʘʷ ʘʙʣʷʮʠʷ ʩ ʩʝʥʪʷʙʨʷ 2019 ʧʦ ʩʝʥʪʷʙʨʴ 2020 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 30,75 ʤʣʥ 

ʢʫʙʦʤʝʪʨʦʚ ʚ.ʵ., ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ (ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ) ʙʦʣʴʰʝ, ʯʝʤ ʟʘ ʘʥʘʣʦʛʠʯʥʳʡ ʧʝʨʠʦʜ 

ʧʨʦʰʣʦʛʦ ʛʦʜʘ, ʢʦʛʜʘ ʦʙʲʝʤ ʘʙʣʷʮʠʠ ʩʦʩʪʘʚʠʣ 12,56 ʤʣʥ. ʤ3 ʚ.ʵ. 

ɼʘʥʥʳʝ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʚ 2019 ʠ 2020 ʛ., ʧʦʣʫʯʝʥʥʳʝ ʩ ʤʝʪʝʦʩʪʘʥʮʠʠ HOBO U30, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʤʦʨʝʥʝ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʣʝʪʦ (ʩʝʟʦʥ 

ʪʘʷʥʠʷ ʩʥʝʛʘ ʠ ʣʴʜʘ) ʥʘ ʚʳʩʦʪʝ 350 ʤ ʥʘʜ ʫ.ʤ. ʚ 2020 ʛ. ʥʘʯʘʣʦʩʴ ʥʘ ʜʚʝ ʥʝʜʝʣʠ ʨʘʥʴʰʝ ʠ 

ʦʢʘʟʘʣʦʩʴ ʚ ʮʝʣʦʤ ʪʝʧʣʝʝ ʣʝʪʘ 2019 ʛ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩ ʤʘʷ ʧʦ ʘʚʛʫʩʪ ʩʦʩʪʘʚʠʣʘ +2,96̄ʉ 

ʚ 2020 ʛ., ʪʦʛʜʘ ʢʘʢ ʟʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ 2019 ʛ. ʦʥʘ ʩʦʩʪʘʚʣʷʣʘ +1,32ʉ̄. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʣʝʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʚʤʝʩʪʝ ʩ ʨʘʥʥʠʤ ʧʨʠʭʦʜʦʤ ʪʝʧʣʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʝʟʢʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʪʘʷʥʠʷ ʣʝʜʥʠʢʦʚ ɸʣʴʜʝʛʦʥʜʘ ʠ ɿʘʧʘʜʥʳʡ ɻʨʝʥʬʴʦʨʜ ʚ 

2020 ʛ. 

ʂʘʨʪʠʨʦʚʘʥʠʝ ʧʦʜʣʝʜʥʳʭ ʢʘʥʘʣʦʚ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʠʪʘʥʠʷ ʨʝʢʠ 

ɸʣʴʜʝʛʦʥʜʘ 

ʅʘʙʣʶʜʝʥʠʷ ʥʘ ʣʝʜʥʠʢʝ ʚʳʧʦʣʥʷʣʠʩʴ 

ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʚʥʫʪʨʠʣʝʜʥʠʢʦʚʳʭ 

ʢʘʥʘʣʦʚ ʩ ʫʯʝʪʦʤ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʫʯʝʥʥʦʡ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʛʝʦʨʘʜʘʨʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 2018-

2109 ʛʛ. ʇʦʣʦʞʝʥʠʝ ʜʨʝʥʘʞʥʳʭ ʢʘʥʘʣʦʚ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʦʬʠʣʝʡ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ ʚʠʜʝ ʦʜʠʥʦʯʥʳʭ 

ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʭ ʛʠʧʝʨʙʦʣ ʠʣʠ ʠʭ ʩʝʨʠʡ. 

ʇʦʚʳʰʝʥʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʨʘʞʝʥʠʷ 

ʚʳʜʝʣʷʝʤʳʭ ʢʘʥʘʣʦʚ ʷʚʣʷʣʘʩʴ ʦʜʥʠʤ ʠʟ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦʙ ʦʙʚʦʜʥʸʥʥʦʩʪʠ ʜʘʥʥʦʡ 

ʟʦʥʳ. ɺʳʜʝʣʝʥʥʳʝ ʜʨʝʥʘʞʥʳʝ ʢʘʥʘʣʳ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʪʠʧʘ: ʧʦʜʣʝʜʥʠʢʦʚʳʝ ʢʘʥʘʣʳ 

ʙʝʨʫʱʠʝ ʩʚʦʸ ʥʘʯʘʣʦ ʚ ʩʝʨʠʠ ʢʦʣʦʜʮʝʚ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʣʝʜʥʠʢʘ 

(ʢʘʥʘʣʳ 1, 2) ʠ ʚʥʫʪʨʠʣʝʜʥʠʢʦʚʳʝ ʢʘʥʘʣʳ, 

ʥʘʯʠʥʘʶʱʠʝʩʷ ʚ ʚʝʨʭʦʚʴʷʭ ʣʝʜʥʠʢʘ ʠ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘʜ ʦʙʣʘʩʪʴʶ ʪʸʧʣʦʛʦ ʣʴʜʘ ʚ 

ʶʞʥʦʡ ʯʘʩʪʠ ʣʝʜʥʠʢʘ (ʢʘʥʘʣʳ 3,4) (ʨʠʩ. 4.2). 

 
ʈʠʩʫʥʦʢ 4.2 ï ʇʦʣʦʞʝʥʠʝ ʢʘʥʘʣʦʚ ʜʨʝʥʘʞʥʦʡ ʩʝʪʠ 

ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʦʨʘʜʘʨʥʦʡ 

ʩʲʝʤʢʠ. ʇʨʦʬʠʣʠ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ (1) 2020 ʛ., (2) 

2018-19 ʛʛ., (3) ʚʳʜʝʣʝʥʥʳʝ ʚʥʫʪʨʠʣʝʜʥʠʢʦʚʳʝ 

ʢʘʥʘʣʳ, (4) ʠʟʚʝʩʪʥʳʝ ʚʳʭʦʜʳ ʚʦʜʳ ʠʟ-ʧʦʜ ʣʝʜʥʠʢʘ 



32 

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʢʘʨʪʠʨʦʚʘʥʠʷ ʧʦʜʣʝʜʥʳʭ ʢʘʥʘʣʦʚ, ʚʳʷʩʥʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʨ. 

ɸʣʴʜʝʛʦʥʜʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚʢʣʘʜʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʝʝ ʧʠʪʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʜʚʘ ʧʦʣʝʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʠʶʣʝ 2020 ʛ. ʩ ʟʘʤʝʨʘʤʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʧʦʪʦʢʦʚ 

ʧʦʨʪʘʪʠʚʥʳʤ ʢʦʥʜʫʢʪʦʤʝʪʨʦʤ, ʘ ʪʘʢʞʝ ʦʪʙʦʨʦʤ ʧʨʦʙ ʥʘ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʢʦʪʦʨʳʡ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʈɸʕ-ʐ ʚ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪ ʩʦʩʪʘʚʣʝʥʘ 

ʩʭʝʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩ. 4.3. 

ʃʝʜʥʠʢʦʚʳʝ ʧʦʪʦʢʠ, ʙʝʨʫʱʠʝ ʥʘʯʘʣʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʴʜʘ, ʧʦʚʩʝʤʝʩʪʥʦ ʠʤʝʶʪ ʥʠʟʢʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ (+1 ʉ̄) ʠ ʯʨʝʟʚʳʯʘʡʥʦ ʥʠʟʢʫʶ ʤʠʥʝʨʘʣʠʟʘʮʠʶ (ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʥʝ ʙʦʣʝʝ 20 

ʤʢʉʤ/ʩʤ). ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜʳ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʳʡ, ʧʦʚʪʦʨʷʶʱʠʡ ʩʦʩʪʘʚ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. 

ʃʝʜʥʠʢʦʚʳʝ ʧʦʪʦʢʠ, ʙʝʨʫʱʠʝ ʥʘʯʘʣʦ ʥʘ ʦʩʳʧʥʳʭ ʠ ʤʦʨʝʥʥʳʭ ʩʢʣʦʥʘʭ, ʠʤʝʶʪ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʜʦ 100-140 ʤʢʉʤ/ʩʤ, ʪʝʤʧʝʨʘʪʫʨʫ +2 ʉ̄ ʠ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʳʡ 

ʩʦʩʪʘʚ. ɸʥʘʣʦʛʠʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʤʝʶʪ ʧʦʜʣʝʜʥʠʢʦʚʳʝ ʚʦʜʦʪʦʢʠ, ʚʳʭʦʜʷʱʠʝ ʠʟ 

ʣʝʜʥʠʢʦʚʳʭ ʛʨʦʪʦʚ ʧʦ ʧʨʘʚʦʤʫ ʠ ʣʝʚʦʤʫ ʙʦʨʪʘʤ ʜʦʣʠʥʳ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ. ʀʩʭʦʜʷ ʠʟ 

ʩʭʦʜʩʪʚʘ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʦʪʦʢʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʠʩʪʝʤʫ ʢʦʣʦʜʮʝʚ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʣʝʜʥʠʢʘ, ʠ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʦʪʦʢʦʚ, ʠʩʭʦʜʷʱʠʭ ʠʟ ʛʨʦʪʦʚ ʥʘ ʝʛʦ ʷʟʳʢʝ, ʥʘ ʩʭʝʤʝ (ʨʠʩ. 4.3) ʦʪʤʝʯʝʥʦ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦʜʣʝʜʥʠʢʦʚʳʭ ʢʘʥʘʣʦʚ. 

 
ʈʠʩʫʥʦʢ 4.3 ï ʋʪʦʯʥʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜ ʩʭʝʤʘ ʚʦʜʦʪʦʢʦʚ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ ʠ 

ʧʠʪʘʥʠʷ ʨʝʢʠ ɸʣʴʜʝʛʦʥʜʘ 

ɺʦʜʦʪʦʢʠ, ʪʝʢʫʱʠʝ ʠʟ ʦʟʝʨ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʤʦʨʝʥʳ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʁ 324 ʤʢʉʤ/ʩʤ, ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 

+10 +12̄ ʉ ʠ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʳʤ ʩʦʩʪʘʚʦʤ. 

ʆʙʣʘʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʢʘʯʢʘ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʪʤʝʯʝʥʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʜʦʣʠʥʳ 

ʨ. ɸʣʴʜʝʛʦʥʜʘ ʥʘ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ, ʩʣʘʛʘʶʱʠʭ ʢʨʫʧʥʳʡ ʧʦʧʝʨʝʯʥʳʡ ʨʠʛʝʣʴ. ɿʜʝʩʴ ʙʝʨʫʪ 

ʥʘʯʘʣʦ ʥʝʙʦʣʴʰʠʝ ʨʫʯʴʠ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ (ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ 

ʜʦ 760 ʤʢʉʤ/ʩʤ), ʪʝʤʧʝʨʘʪʫʨʦʡ +4 +5 ʉ̄, ʩʫʣʴʬʘʪʥʦ-ʢʘʣʴʮʠʝʚʳʤ ʩʦʩʪʘʚʦʤ (ʘʥʘʣʦʛʠʯʥʦ 

ʠʩʪʦʯʥʠʢʘʤ ʦʟ. ʂʦʥʛʨʝʩʩ). ʀʩʪʦʯʥʠʢʠ ʩʣʘʙʦ ʛʘʟʠʨʫʶʪ ʥʝʛʦʨʶʯʠʤ ʥʝ ʠʤʝʶʱʠʤ ʟʘʧʘʭʘ ʛʘʟʦʤ, 

ʘʢʪʠʚʥʳ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʤʝʨʟʘʷ ʦʩʝʥʴʶ. ʈʘʩʭʦʜʳ ʠʭ ʧʦ ʚʠʟʫʘʣʴʥʳʤ 

ʥʘʙʣʶʜʝʥʠʷʤ ʩʣʝʜʫʶʪ ʩ ʥʝʢʦʪʦʨʳʤ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʯʠʤʠ ʚʦʜʦʪʦʢʘʤʠ 

ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ ʠ ʥʝ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʢʣʘʜʘ ʚ ʦʙʱʝʤ ʛʦʜʦʚʦʤ ʨʘʩʭʦʜʝ ʨ. 

ɸʣʴʜʝʛʦʥʜʘ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʠʩʪʦʯʥʠʢʦʚ ʥʘ ʨʠʛʝʣʝ ʧʠʪʘʶʪʩʷ ʟʘ ʩʯʝʪ 

ʛʣʫʙʠʥʥʦʛʦ ʩʪʦʢʘ ʧʦ ʧʦʜʣʝʜʥʠʢʦʚʦʤʫ ʪʘʣʠʢʫ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ. ʆʜʥʘʢʦ, ʥʝ ʠʩʢʣʶʯʝʥʦ ʠ 
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ʩʢʚʦʟʥʦʝ ʧʠʪʘʥʠʝ ʧʦ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʳʤ ʨʘʟʣʦʤʘʤ ʠ ʟʦʥʘʤ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ, ʧʦʚʪʦʨʷʶʱʠʤ 

ʦʨʠʝʥʪʠʨʦʚʢʫ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʟʘʧʘʜʥʦʛʦ ʙʝʨʝʛʘ ʟʘʣʠʚʘ ɻʨʝʥʬʴʦʨʜ. 

ɺʝʩʥʦʡ 2020 ʛ. ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʦʣʠʥʳ ʨ. ɸʣʴʜʝʛʦʥʜʘ ʥʘ ʫʜʘʣʝʥʠʠ ʦʪ ʨʠʛʝʣʷ (1 ʢʤ ʦʪ 

ʫʩʪʴʷ ʨʝʢʠ) ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳ ʨʘʟʤʝʨʦʚ ʥʘʣʝʜʴ (150Ĭ50 ʤ). ɸʥʘʣʠʟ ʦʙʨʘʟʮʘ ʚʦʜʳ, 

ʧʠʪʘʶʱʝʡ ʥʘʣʝʜʴ, ʧʦʢʘʟʘʣ ʝʝ ʩʫʣʴʬʘʪʥʦ-ʢʘʣʴʮʠʝʚʳʡ ʩʦʩʪʘʚ. ɸʥʘʣʦʛʠʯʥʳʡ ʩʦʩʪʘʚ ʠʤʝʣʠ 

ʦʙʨʘʟʮʳ ʚʦʜʳ, ʦʪʦʙʨʘʥʥʳʝ ʚ ʘʧʨʝʣʝ 2020 ʥʘ ʥʘʣʝʜʷʭ ʚ ʢʘʥʴʦʥʘʭ ʨ. ɹʨʶʜʝ (1 ʢʤ ʦʪ ʫʩʪʴʷ) ʠ ʨ. 

ɺʘʩʩʪʘʢ (0,5 ʢʤ ʦʪ ʫʩʪʴʷ). 

ɻʣʷʮʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʜʥʠʢʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʠ 

ʇʦʣʝʚʳʝ ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ 

ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʤʘʨʪʝ-ʘʧʨʝʣʝ 2020 ʛ. ʥʘ ʣʝʜʥʠʢʝ 

ʊʘʚʣʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʚʝʨʭʦʚʴʷʭ ʜʦʣʠʥʳ ɻʨʸʥ. 

ʀʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʟʙʠʪʦʡ 

ʩʝʪʠ ʧʨʦʬʠʣʝʡ ʩ ʧʨʠʚʷʟʢʦʡ ʚʳʩʦʢʦʪʦʯʥʳʤ ɻʅʉʉ 

ʧʨʠʸʤʥʠʢʦʤ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʮʠʬʨʦʚʫʶ 

ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ (ʎʄʈ) ʣʝʜʥʠʢʘ. ɼʣʷ ʵʪʦʛʦ 

ʠʤʝʶʱʠʝʩʷ ʢʦʦʨʜʠʥʘʪʳ ʙʳʣʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʎʄʈ 

ArcticDEM ʟʘ 2017 ʛ. (16052017) ʠ ʧʦʩʣʝ ʧʨʠʚʝʜʝʥʠʷ 

ʚʳʩʦʪ ʢ ʩʦʩʪʦʷʥʠʶ ʥʘ 2020 ʛ., ʧʦʩʪʨʦʝʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʚʩʝʛʦ ʣʝʜʥʠʢʘ ʊʘʚʣʝ (ʨʠʩ. 4.4). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʠ ʧʠʢʠʨʦʚʘʥʠʷ ʣʦʞʘ ʣʝʜʥʠʢʘ ʧʦʩʪʨʦʝʥʘ ʢʘʨʪʘ ʝʛʦ 

ʤʦʱʥʦʩʪʠ (ʨʠʩ. 4.5ʘ), ʠ ʚʳʩʦʪʘ ʧʦʚʝʨʭʥʦʩʪʠ ʝʛʦ ʣʦʞʘ 

(ʨʠʩ. 4.5ʙ). ɺ ʙʘʟʘʣʴʥʦʡ ʯʘʩʪʠ ʣʝʜʥʠʢʘ, ʦʪʤʝʯʝʥʳ 

ʦʙʣʘʩʪʠ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʣʦʢʘʣʴʥʳʭ ʦʪʨʘʞʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

ʪʸʧʣʦʛʦ ʣʴʜʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʘʥʝʝ ʠʟʫʯʝʥʥʳʭ ʣʝʜʥʠʢʦʚ (ɸʣʴʜʝʛʦʥʜʘ, ɿʘʧʘʜʥʳʡ ɻʨʸʥʬʴʦʨʜ), 

ʜʘʥʥʳʝ ʦʙʣʘʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʣʝʜʥʠʢʘ ʠ ʠʤʝʶʪ 

ʪʦʣʱʠʥʫ ʥʝ ʙʦʣʝʝ 30 ʤ. 

ʘ.    ʙ.  
ʈʠʩʫʥʦʢ 4.5 ï ɻʣʫʙʠʥʘ ʣʝʜʥʠʢʘ ʊʘʚʣʝ (ʘ) ʠ ʚʳʩʦʪʘ ʧʦʚʝʨʭʥʦʩʪʠ ʝʛʦ ʣʦʞʘ (ʙ) ʧʦ ʜʘʥʥʳʤ 

ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʩʲʝʤʢʠ 2020 ʛ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʚ ʨʘʤʢʘʭ ʩʦʚʤʝʩʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʀɻ ʈɸʅ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʝʜʥʠʢʦʚ ɿʝʤʣʠ ʅʦʨʜʝʥʰʝʣʴʜʘ, ʚʳʧʦʣʥʝʥʳ 

ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʧʨʦʬʠʣʠ, ʧʦʚʪʦʨʷʶʱʠʝ ʥʘʙʣʶʜʝʥʠʷ 2010-2013 ʛʛ. ʥʘ ʣʝʜʥʠʢʘʭ 

ɺʦʩʪʦʯʥʳʡ ɻʨʥyʬʴʦʨʜ, ʌʨʠʪʴʦʬ ʠ ʕʨʜʤʘʥ. ʅʘʙʣʶʜʝʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʧʦ ʧʨʦʜʦʣʴʥʳʤ 

ʧʨʦʬʠʣʷʤ, ʦʭʚʘʪʳʚʘʶʱʠʤ ʚʩʝ ʚʳʩʦʪʥʳʝ ʟʦʥʳ ʣʝʜʥʠʢʦʚ. ɺ ʧʦʣʫʯʝʥʥʳʭ ʨʘʜʘʨʦʛʨʘʤʤʘʭ 

ʦʪʯʝʪʣʠʚʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʛʨʘʥʠʮʘ ʣʦʞʘ ʣʝʜʥʠʢʘ, ʘ ʪʘʢʞʝ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʪʸʧʣʳʤ ʠ ʭʦʣʦʜʥʳʤ 

ʣʴʜʦʤ, ʢʘʢ ʥʘʧʨʠʤʝʨ, ʥʘ ʣʝʜʥʠʢʝ ʕʨʜʤʘʥ (ʨʠʩ. 4.6). 

 

ʈʠʩʫʥʦʢ 4.4 ï ʇʦʚʝʨʭʥʦʩʪʴ ʣʝʜʥʠʢʘ ʊʘʚʣʝ ʩ 

ʥʘʥʝʩʝʥʥʦʡ ʩʝʪʴʶ ʧʨʦʬʠʣʝʡ ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʠ 
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ʈʠʩʫʥʦʢ 4.6 ï ʇʨʦʜʦʣʴʥʳʡ ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʡ ʧʨʦʬʠʣʴ ʩ ʚʚʝʜʝʥʥʳʤ ʨʝʣʴʝʬʦʤ ʯʝʨʝʟ ʣʝʜʥʠʢ ʕʨʜʤʘʥ. (1) 

ʚʳʜʝʣʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʣʦʞʘ ʣʝʜʥʠʢʘ; (2) ʚʳʜʝʣʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʢʨʦʚʣʠ ʪʸʧʣʦʛʦ ʣʴʜʘ 

ʃʝʜʥʠʢ ʕʨʜʤʘʥ ʠʤʝʝʪ ʜʚʫʭʩʣʦʡʥʦʝ ʩʪʨʦʝʥʠʝ ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʣʠʪʝʨʤʠʯʝʩʢʦʤʫ ʪʠʧʫ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʤʦʱʥʦʩʪʴ ʣʴʜʘ ʩʦʩʪʘʚʣʷʝʪ 184 ʤ. ʅʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʣʝʜʥʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʪʸʧʣʳʡ ʣʝʜ, ʢʦʪʦʨʳʡ ʚʳʜʝʣʷʝʪʩʷ ʧʦ ʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʣʦʢʘʣʴʥʳʭ 

ʦʪʨʘʞʝʥʠʡ, ʩʦʟʜʘʶʱʠʭ ʠʥʪʝʥʩʠʚʥʦʝ ʧʦʣʝ ʨʘʩʩʝʷʥʥʳʭ ʚʦʣʥ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʤʦʱʥʦʩʪʴ ʪʝʧʣʦʛʦ ʣʴʜʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 100 ʤ. 

ʅʘ ʣʝʜʥʠʢʘʭ ɺʦʩʪʦʯʥʳʡ ɻʨʝʥʬʴʦʨʜ ʠ ʌʨʠʪʴʦʬ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʝʜʠʥʫʶ ʜʚʫʩʢʘʪʥʫʶ 

ʩʠʩʪʝʤʫ ʣʝʜʥʠʢʦʚ, ʪʘʢʞʝ ʧʦʣʫʯʝʥʳ ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ, ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʢʦʪʦʨʳʭ 

ʧʦʩʪʨʦʝʥʳ ʛʣʫʙʠʥʥʳʝ ʨʘʟʨʝʟʳ, ʥʘ ʢʦʪʦʨʳʭ ʫʚʝʨʝʥʥʦ ʚʳʜʝʣʷʶʪʩʷ ʛʨʘʥʠʮʳ ʣʦʞʘ ʠ ʢʨʦʚʣʠ 

ʪʸʧʣʦʛʦ ʣʴʜʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʤʦʱʥʦʩʪʴ ʣʴʜʘ ʥʘ ʣʝʜʥʠʢʝ ɺʦʩʪʦʯʥʳʡ 

ɻʨʝʥʬʴʦʨʜ ʩʦʩʪʘʚʣʷʝʪ 150 ʤ, ʧʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʘʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʤʦʱʥʦʩʪʴ ʪʝʧʣʦʛʦ 

ʣʴʜʘ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʣʝʜʥʠʢʘ ʩʦʩʪʘʚʣʷʝʪ 120 ʤ. 

ʅʘ ʣʝʜʥʠʢʝ ʌʨʠʪʴʦʬ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʧʦ ʧʣʦʱʘʜʠ ʠʟ ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʚʙʣʠʟʠ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ ʣʝʜʥʠʢʦʚ, ʪʘʢʞʝ ʧʨʦʩʣʝʞʝʥʳ ʮʝʣʝʚʳʝ ʛʦʨʠʟʦʥʪʳ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʤʦʱʥʦʩʪʴ ʣʴʜʘ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʚ ʝʛʦ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ, ʩʦʩʪʘʚʣʷʝʪ 257 ʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʜʨʫʛʠʭ ʣʝʜʥʠʢʦʚ ʨʝʛʠʦʥʘ, ʪʝʧʣʳʡ ʣʸʜ ʚ ʩʪʨʫʢʪʫʨʝ ʝʛʦ ʙʘʣʘʥʩʘ ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ, ʘ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʤʦʱʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 200 ʤ. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʝʡ ʧʦʜʚʠʞʢʦʡ (ʧʫʣʴʩʘʮʠʝʡ) ʧʨʦʠʟʦʰʝʜʰʝʡ ʚ 1991-1997 ʛʛ., ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʘ ʨʘʩʢʨʳʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʝʱʠʥ, 

ʫʚʝʣʠʯʠʚʰʠʭ ʧʦʩʪʫʧʣʝʥʠʝ ʚʦʜʳ ʚ ʪʦʣʱʫ ʣʝʜʥʠʢʘ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦ ʩʪʨʫʢʪʫʨʝ ʣʝʜʥʠʢʦʚ ʩ ʜʘʥʥʳʤʠ 

ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 2010-2013 ʛʛ. ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʚʳʚʦʜʳ ʦʙ ʠʟʤʝʥʝʥʠʠ ʠʭ 

ʤʦʱʥʦʩʪʠ ʠ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʝʜʥʠʢʦʚ ʧʦʜʛʦʪʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʪʘʪʴʠ: 

ɺʝʨʢʫʣʠʯ ʉ.ʈ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ɿʝʤʣʠ ʅʦʨʜʝʥʰʝʣʴʜʘ ʦʩʪʨʦʚʘ 

ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ / ɺ ʢʥ.: ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ (ʧʦʜ ʦʙʱʝʡ ʨʝʜ. ʃ.ʄ. ʉʘʚʘʪʶʛʠʥʘ). ʉʇʙ: ɸɸʅʀʀ, 2020. ʉ. 119-134. ISBN 978-5-

98364-096-2 

ʉʢʘʢʫʥ ɸ.ɸ., ʏʠʭʘʯʝʚ ʂ.ɹ., ɽʢʘʡʢʠʥ ɸ.ɸ., ʂʦʟʘʯʝʢ ɸ.ɺ., ɺʣʘʜʠʤʠʨʦʚʘ ɼ.ʆ., ɺʝʨʝʩ ɸ.ʅ., 

ɺʝʨʢʫʣʠʯ ʉ.ʈ., ʉʠʜʦʨʦʚʘ ʆ.ʈ., ɼʝʤʠʜʦʚ ʅ.ʕ. ʀʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ 

ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʚ ʨʘʡʦʥʝ ɹʘʨʝʥʮʙʫʨʛʘ (ʐʧʠʮʙʝʨʛʝʥ). ʃʸʜ ʠ ʉʥʝʛ. 2020;60(3):379-394. 

https://doi.org/10.31857/S2076673420030046 

ʊʝʨʝʭʦʚ ɸ.ɺ., ʊʘʨʘʩʦʚ ɻ.ɺ., ʉʠʜʦʨʦʚʘ ʆ.ʈ., ɼʝʤʠʜʦʚ ɺ.ʕ., ɸʥʠʩʠʤʦʚ ʄ.ɸ., ɺʝʨʢʫʣʠʯ 

ʉ.ʈ. ʆʮʝʥʢʘ ʙʘʣʘʥʩʘ ʤʘʩʩʳ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ (ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ) ʚ 2015ï2018 ʛʛ. ʥʘ 

ʦʩʥʦʚʝ ʤʦʜʝʣʠ ArcticDEM, ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʃʸʜ ʠ ʉʥʝʛ. 2020; 

60(2):192-200. https://doi.org/10.31857/S2076673420020033 

https://doi.org/10.31857/S2076673420030046
https://checklink.mail.ru/proxy?es=PxGhMgBqHgcrR5FLlKhWd8z8UlySROUZ6C4Q%2BP7gBNs%3D&egid=1QK1qV4JVCek1sRMa3CMXKj2JIfkcgC%2BqaLCAqoinOQ%3D&url=https%3A%2F%2Fclick.mail.ru%2Fredir%3Fu%3Dhttps%253A%252F%252Fdoi.org%252F10.31857%252FS2076673420020033%26c%3Dswm%26r%3Dhttp%26o%3Dmail%26v%3D2%26s%3D7519cf5551f2910c&uidl=15909469561949593185&from=antonvterekhov%40gmail.com&to=verkulich%40mail.ru
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ʊʝʨʝʭʦʚ ɸ.ɺ., ɼʝʤʠʜʦʚ ɺ.ʕ., ʂʘʟʘʢʦʚ ʕ.ʕ., ɸʥʠʩʠʤʦʚ ʄ.ɸ., ɺʝʨʢʫʣʠʯ ʉ.ʈ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʙʘʣʘʥʩʘ ʤʘʩʩʳ ʣʝʜʥʠʢʘ ɺʸʨʠʥʛ (ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ) ʛʝʦʜʝʟʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, 2013-2019 

ʛʦʜʳ // ʂʨʠʦʩʬʝʨʘ ɿʝʤʣʠ. 2020. ʪ. XXIV, ˉ 5, ʉ. 55-63. 

ɹʦʨʠʩʠʢ ɸ.ʃ., ʅʦʚʠʢʦʚ ɸ.ʃ., ɻʣʘʟʦʚʩʢʠʡ ɸ.ʌ., ʃʘʚʨʝʥʪʴʝʚ ʀ.ʀ., ɺʝʨʢʫʣʠʯ ʉ.ʈ. 

ʉʪʨʦʝʥʠʝ ʠ ʜʠʥʘʤʠʢʘ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ (ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ) ʧʦ ʜʘʥʥʳʤ ʧʦʚʪʦʨʥʳʭ 

ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 1999-2019 ʛʦʜʦʚ // ʃʝʜ ʠ ʉʥʝʛ, 2020 (ʥʘ ʨʝʮʝʥʟʠʠ) 

ʇʨʦʭʦʨʦʚʘ ʋ.ɺ., ʊʝʨʝʭʦʚ ɸ.ɺ., ʀʚʘʥʦʚ ɹ.ɺ., ɺʝʨʢʫʣʠʯ ʉ.ʈ. ʈʘʩʯʸʪ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ (ʦ. ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ) ʚ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʘʙʣʷʮʠʠ ʧʦ ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ 2019 ʛʦʜʘ // ʂʨʠʦʩʬʝʨʘ ɿʝʤʣʠ, 2020 (ʥʘ ʨʝʮʝʥʟʠʠ) 

ʄʝʨʦʧʨʠʷʪʠʝ 4 ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ. 

 

ʄʝʨʦʧʨʠʷʪʠʝ 5. ʇʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ 2015 ï 2019 ʛʛ., ʚ ʭʦʜʝ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪ ʈɸʕ-ʐ ʥʘ ɿʝʤʣʝ ʅʦʨʜʝʥʰʝʣʴʜʘ 

(ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ ʠ ʥʘ ʩʝʚʝʨʥʦʤ ʧʦʙʝʨʝʞʝɹ ɺʘʥ-ʄʘʡʝʥʬʴʦʨʜʘ) ʠ ʥʘ ɿʝʤʣʝ 

ɺʝʜʝʣʷ ʗʨʣʩʙʝʨʛʘ (ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ) ʠʟʫʯʘʣʩʷ ʨʝʣʴʝʬ, ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʠ ʦʪʦʙʨʘʥʳ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟʨʝʟʦʚ ʥʘʟʝʤʥʳʭ ʠ ʢʝʨʥʦʚ ʤʝʨʟʣʳʭ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ 

ʦʩʘʜʢʦʚ ʦʟʝʨ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʢʘʟʘʣʠ ʝʛʦ ʚʳʩʦʢʫʶ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ, ʧʦʟʚʦʣʠʣʠ 

ʚʳʷʚʠʪʴ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ ʠ ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʥʝʥʠʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʨʘʡʦʥʘ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʪʳʩʷʯʝʣʝʪʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʩʙʦʨ ʤʘʪʝʨʠʘʣʘ ʚ 2020 ʛ. ʥʝ 

ʩʦʩʪʦʷʣʠʩʴ ʧʦ ʦʙʲʝʢʪʠʚʥʦʡ ʧʨʠʯʠʥʝ (ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʧʘʥʜʝʤʠʝʡ ʢʦʨʦʥʘʚʠʨʫʩʘ), 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʛʨʘʥʠʯʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʨʘʙʦʪʘʤʠ 

(ʠʩʧʦʣʥʠʪʝʣʴ ï ʉʦʣʦʚʴʝʚʘ ɼ.ɸ.) ʧʦ ʦʙʨʘʙʦʪʢʝ ʦʙʨʘʟʮʦʚ ʤʝʪʦʜʦʤ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ 

ʚ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʈɸʕ-ʐ ʠ ʦʪʙʦʨʫ ʧʨʦʙ ʦʩʘʜʢʦʚ ʚ ʨʘʤʢʘʭ 

ʘʵʨʦʧʘʣʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʘʙʦʪ ʷʚʣʷʣʦʩʴ ʧʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦʙ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʘʟʚʠʪʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʢʣʠʤʘʪʘ ʚ ʨʘʡʦʥʝ ɿʝʤʣʠ ʅʦʨʜʝʥʰʝʣʴʜʘ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʵʪʘʧʦʚ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ ʭʠʤʠʯʝʩʢʫʶ 

ʦʙʨʘʙʦʪʢʫ, ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʝ ʧʨʦʙ ʠ ʧʦʩʪʨʦʝʥʠʝ ʩʭʝʤ-ʜʠʘʛʨʘʤʤ; 

- ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʜʘʥʥʳʤʠ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʨʘʙʦʪ ʠ 

ʠʤʝʶʱʠʤʠʩʷ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷʤʠ ʜʣʷ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

- ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʟʜʫʰʥʦʛʦ ʧʝʨʝʥʦʩʘ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʦʨ ʠ ʧʳʣʴʮʳ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩʝʣʢʘ ɹʘʨʝʥʮʙʫʨʛ. 

ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʘʥʘʣʠʟ ʧʨʦʙ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ɺʳʧʦʣʥʝʥʠʝ ʭʠʤʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʙ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ 

ʦʙʨʘʙʦʪʢʠ ʩʝʧʘʨʘʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ɻʨʠʯʫʢʘ (ɻʨʠʯʫʢ ʠ ɿʘʢʣʠʥʩʢʘʷ 1948) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

10% ʨʘʩʪʚʦʨʦʚ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ (HCl) ʠ ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ (NaOH) ʜʣʷ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʦʩʘʜʢʘ ʠ ʨʘʩʪʚʦʨʘ ʧʦʣʠʚʦʣʴʬʨʘʤʘʪʘ ʥʘʪʨʠʷ (Na2W2O7) ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʤʠʢʨʦʬʦʩʩʠʣʠʡ. ɼʣʷ 

ʫʜʘʣʝʥʠʷ ʧʳʣʝʚʘʪʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʯʘʩʪʠʮ ʧʨʦʚʦʜʠʣʘʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʫʣʴʪʨʘʟʚʫʢʦʤ (Cwynar, 1979). ʇʦʩʣʝ ʦʯʠʩʪʢʠ ʠ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʙʳ ʚʝʣʦʩʴ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʝ 

ʧʦʣʫʯʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʬʠʢʩʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʠʩʢʦʧʘʝʤʳʭ (ʯʝʪʚʝʨʪʠʯʥʳʭ) ʧʳʣʴʮʳ ʠ ʩʧʦʨ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʝʣʩʷ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʠʤʝʶʱʠʤʠʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ɸʨʢʪʠʢʝ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣ ʚʳʧʦʣʥʝʥ 

ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʘʥʘʣʠʟ 36 ʧʨʦʙ ʠʟ 

ʨʘʟʨʝʟʘ ʙʦʣʦʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʂ18-23 ʠ 

ʨʝʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʨʘʟʨʝʟʘ ɺʄ19-59 

(ʨʠʩ. 5.1-5.2), ʤʘʪʝʨʠʘʣ ʢʦʪʦʨʳʭ ʙʳʣ 

ʧʦʣʫʯʝʥ ʚ ʭʦʜʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ 2018-2019 

ʛʛ. 

ɼʣʷ ʧʨʦʙ ʙʦʣʦʪʥʳʭ ʦʪʣʦʞʝʥʠʡ, 

ʦʪʦʙʨʘʥʥʳʭ ʚ ʜʦʣʠʥʝ ʂʦʣʝʩ, ʚ ʨʘʟʨʝʟʝ ʂ18-

23 ʙʳʣʦ ʚʳʷʚʣʝʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ 

ʥʘʩʳʱʝʥʥʦʩʪʴ ʠʟʫʯʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʤʠʢʨʦʬʦʩʩʠʣʠʷʤʠ, ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʜʩʯʠʪʘʥʥʳʭ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 50 ʜʦ 1000. ʇʨʝʦʙʣʘʜʘʝʪ 

ʧʳʣʴʮʘ ʪʨʘʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʦʩʥʦʚʥʦʤ 

Cyperaceae, Poaceae, Caryophyllaceae, 

Ranunculaceae, Polemonium sp., Polygonaceae ʠ ʜʨ. ʉʨʝʜʠ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚʳʭ 

ʚʳʜʝʣʷʝʪʩʷ Betula sect. Nanae ʠ Salix. ʊʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʘʣʴʥʝʟʘʥʦʩʥʘʷ ʧʳʣʴʮʘ (Pinus). ɺ 

ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʦʙ ʩʦʜʝʨʞʘʪʩʷ ʘʨʛʠʣʣʠʪʦʚʳʝ ʯʘʩʪʠʮʳ, ʜʦʯʝʪʚʝʨʪʠʯʥʳʝ 

ʤʠʢʨʦʬʦʩʩʠʣʠʠ ʧʣʦʭʦʡ ʩʦʭʨʘʥʥʦʩʪʠ. 

 
ʈʠʩʫʥʦʢ 5.1 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʘʟʨʝʟʦʚ ʙʦʣʦʪʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʂ18-23 ʠ ʨʝʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʂ18-15 ʠ ʂ18-16 

 

ʈʠʩʫʥʦʢ 5.2 ï ʈʘʟʨʝʟ ʨʝʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ɺʄ19-59 ʚ ʜʦʣʠʥʝ ʉʝʤʤʝʣʴʜʘʣʝʥ 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʜʠʘʛʨʘʤʤʘ ʩʤʝʥʳ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ 

(ʨʠʩ. 5.3). ʇʦ ʭʘʨʘʢʪʝʨʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʦʩʪʘʚʝ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʭ ʩʧʝʢʪʨʦʚ ʠ 

ʩʦʦʪʥʦʰʝʥʠʶ ʦʩʥʦʚʥʳʭ ʜʦʤʠʥʘʥʪʦʚ ʥʘ ʜʠʘʛʨʘʤʤʝ ʚʳʜʝʣʝʥʦ 5 ʧʘʣʠʥʦʟʦʥ (ʩʥʠʟʫ ʚʚʝʨʭ), 

ʦʪʨʘʞʘʶʱʠʭ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʨʘʥʥʝʤ ï ʩʨʝʜʥʝʤ ʛʦʣʦʮʝʥʝ. 

ɸʵʨʦʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ 

ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʚʳʧʦʣʥʝʥʘ 

ʣʘʙʦʨʘʪʦʨʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʙ 

ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʭ ʣʦʚʫʰʝʢ (ʩʪʝʢʦʣ), 

ʵʢʩʧʦʥʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 

ʭʦʜʝ ʧʦʣʝʚʳʭ ʩʝʟʦʥʦʚ 2017 ï 2019 ʛʛ. ʩ 

ʨʘʟʣʠʯʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʠ ʥʘ 

ʨʘʟʥʳʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ (42 

ʧʨʦʙʳ), ʧʨʦʚʝʜʝʥʘ ʧʝʨʚʠʯʥʘʷ ʧʦʜʛʦʪʦʚʢʘ 

ʧʨʦʙʳ ʢʨʫʛʣʦʛʦʜʠʯʥʦʡ ʣʦʚʫʰʢʠ (2018-2019 

ʛʛ.), ʚʳʧʦʣʥʝʥ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʦʪʙʦʨ ʧʨʦʙ 

ʪʚʝʨʜʳʭ ʦʩʘʜʢʦʚ ʚ 3-ʭ ʪʦʯʢʘʭ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ (ʦ. ɿʘʧʘʜʥʳʡ 

ʐʧʠʮʙʝʨʛʝʥ) ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʚ 2 ʥʝʜʝʣʠ 

ʩ 24 ʬʝʚʨʘʣʷ ʧʦ 23 ʤʘʨʪʘ (ʨʠʩ. 5.4). 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʥʥʳʝ 

ʧʨʦʙʳ ʘʵʨʦʧʘʣʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʙʳʣʠ ʚʳʚʝʟʝʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʪ ʥʝ ʪʦʣʴʢʦ ʧʦʥʷʪʴ ʤʝʭʘʥʠʟʤʳ ʧʝʨʝʥʦʩʘ ʧʳʣʴʮʳ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʦ ʠ 

ʚʥʝʩʫʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʧʦʥʠʤʘʥʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ ʜʘʣʴʥʝʟʘʥʦʩʥʳʭ ʧʳʣʴʮʝʚʳʭ 

ʟʝʨʝʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʄʝʨʦʧʨʠʷʪʠʝ 5 ʚʳʧʦʣʥʝʥʦ ʯʘʩʪʠʯʥʦ. ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. 

ʃʠʪʝʨʘʪʫʨʘ 

ɻʨʠʯʫʢ ɺ.ʇ., ɿʘʢʣʠʥʩʢʘʷ ɽ.ɸ. ɸʥʘʣʠʟ ʠʩʢʦʧʘʝʤʳʭ ʧʳʣʴʮʳ ʠ ʩʧʦʨ ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ. 

ʄ., 1948. 223 ʩ. 

Cwynar L.C., Burden E., McAndrews J.H. An inexpensive sieving methods for concentrating pollen and spores 

from fine-graned sediments. // Canadian journal of Earth Sciences, 1979. Vol. 16. Pp. 1115-1120. 

 

 
ʈʠʩʫʥʦʢ 5.3 ï ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʘʷ ʜʠʘʛʨʘʤʤʘ, ʨʘʟʨʝʟ ʙʦʣʦʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʂ18-23 (ʜʦʣʠʥʘ ʂʦʣʝʩʜʘʣʝʥ) - 

ʩʦʩʪʘʚʣʝʥʘ ʉʦʣʦʚʴʝʚʦʡ ɼ.ɸ. ʚ ʧʨʦʛʨʘʤʤʝ ʉ2 (URL:www.staff.ncl.ac.uk/stephen.juggins/software/C2Home.htm) ʠ 

Corel Draw X7 

 
ʈʠʩʫʥʦʢ 5.4 ï ʊʦʯʢʠ ʦʪʙʦʨʘ ʧʨʦʙ ʪʚʝʨʜʳʭ ʦʩʘʜʢʦʚ ʚ 

ʨʘʤʢʘʭ ʘʵʨʦʧʘʣʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 
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ʄʝʨʦʧʨʠʷʪʠʝ 6. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʜʠʥʘʤʠʢʘ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ 

ʄʝʨʟʣʦʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ ʚ 2020 ʛ. ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʭʦʜʝ ʚʝʩʝʥʥʝʛʦ ʠ 

ʣʝʪʥʝ-ʦʩʝʥʥʝʛʦ ʵʪʘʧʦʚ ʩʝʟʦʥʥʦʡ ʵʢʩʧʝʜʠʮʠʠ çʐʧʠʮʙʝʨʛʝʥè ʩ ʮʝʣʴʶ ʧʨʦʜʦʣʞʝʥʠʷ ʥʘʯʘʪʳʭ ʚ 

2016 ʛ. ʠʟʫʯʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʘʨʭʠʧʝʣʘʛʘ ʚ ʨʘʡʦʥʝ ʧʦʩ. 

ɹʘʨʝʥʮʙʫʨʛ. ʅʘ ʚʝʩʝʥʥʝʤ ʵʪʘʧʝ ʙʫʨʦʚʳʝ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʳ ʦʪʨʷʜʦʤ ʠʟ 

ʯʝʪʳʨʝʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʤʘʨʪʝ 2020 ʛ. ʅʘ ʣʝʪʥʝ-ʦʩʝʥʥʝʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʦʜʥʠʤ 

ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɿʝʤʣʠ ʅʦʨʜʝʥʰʝʣʴʜʘ ʠ ʥʘ ʤʝʨʟʣʦʪʥʦʤ ʧʦʣʠʛʦʥʝ ʧʦʩ. 

ɹʘʨʝʥʮʙʫʨʛ ʩ ʠʶʥʷ ʧʦ ʩʝʥʪʷʙʨʴ 2020 ʛ. ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʠʩʧʦʣʥʠʪʝʣʴ ʧʨʦʝʢʪʘ ʅ.ʕ. ɼʝʤʠʜʦʚ 

(nikdemidov@mail.ru). ʋʢʘʟʘʥʥʳʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʪʘʢʞʝ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʘ ʈʅʌ 19-77-

10066 çɻʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʘʨʭʠʧʝʣʘʛʦʚ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ ʚʦʩʪʦʯʥʦʛʦ ʩʝʢʪʦʨʘ 

ɽʚʨʘʟʠʡʩʢʦʡ ɸʨʢʪʠʢʠè. 

ɺ ʧʝʨʠʦʜ ʚʝʩʝʥʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʨʘʩʰʠʨʝʥʠʝ ʩʝʪʠ ʪʝʨʤʦʤʝʪʨʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ (ʦʙʫʩʪʨʦʡʩʪʚʦ ʩʢʚʘʞʠʥ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 
ʩʝʟʦʥʥʦʛʦ ʭʦʜʘ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʫʨʦʚʥʝʡ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʧʦʜʨʫʩʣʦʚʳʭ ʪʘʣʠʢʘʭ ʨ. ɻʨʝʥ); 

- ʟʘʚʝʨʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʜʝʣʝʥʠʷ ʩʢʦʧʣʝʥʠʡ ʧʦʜʟʝʤʥʦʛʦ ʣʴʜʘ ʠ ʪʘʣʠʢʦʚ ʧʦ ʜʘʥʥʳʤ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

- ʧʨʦʜʦʣʞʝʥʠʝ ʠʟʫʯʝʥʠʷ ʩʪʨʦʝʥʠʷ ʠ ʤʝʭʘʥʠʟʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʙʫʛʨʦʚ ʧʫʯʝʥʠʷ 
(ʩʠʥʦʥʠʤʳ: ʛʠʜʨʦʨʘʢʢʦʣʠʪʳ, ʙʫʣʛʫʥʥʷʭʠ); 

- ʧʦʣʫʯʝʥʠʝ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʢʦʣʦʥʦʢ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʘʣʣʶʚʠʷ ʚ ʫʩʣʦʚʠʷʭ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʦʮʝʥʢʠ ʛʨʘʥʠʮ ʧʦʩʣʝʜʥʝʡ ʪʨʘʥʩʛʨʝʩʩʠʠ ʤʦʨʷ ʚ ʜʦʣʠʥʝ 

ɻʨʝʥʜʘʣʝʥ; 

- ʦʮʝʥʢʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʘʛʥʠʪʦʨʘʟʚʝʜʢʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʨʘʟʨʳʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʠ ʢʘʨʪʠʨʦʚʘʥʠʷ ʣʝʜʷʥʳʭ ʷʜʝʨ ʚ ʛʠʜʨʦʣʘʢʢʦʣʠʪʘʭ. 

ʅʘ ʣʝʪʥʝʤ ʵʪʘʧʝ ʧʨʦʚʦʜʠʣʩ:̫ 

- ʤʦʥʠʪʦʨʠʥʛ ʭʦʜʘ ʪʝʤʧʝʨʘʪʫʨ ʚ ʦʧʦʨʥʳʭ ʩʢʚʘʞʠʥʘʭ ʤʝʨʟʣʦʪʥʦʛʦ ʧʦʣʠʛʦʥʘ ʧʦʩ. 

ɹʘʨʝʥʮʙʫʨʛ; 

- ʤʦʥʠʪʦʨʠʥʛ ʤʦʱʥʦʩʪʠ ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ ʩʣʦʷ ʥʘ ʧʣʦʱʘʜʢʝ CALM (ʤʝʞʜʫʥʘʨʦʜʥʘʷ 

ʧʨʦʛʨʘʤʤʘ çʎʠʨʢʫʤʧʦʣʷʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʜʝʷʪʝʣʴʥʦʛʦ ʩʣʦʷè), ɹʘʨʝʥʮʙʫʨʛ; 

- ʤʦʥʠʪʦʨʠʥʛ ʨʘʟʚʠʪʠʷ ʢʨʠʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ; 

- ʧʦʠʩʢ ʠ ʦʧʨʦʙʦʚʘʥʠʝ ʚʳʭʦʜʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɿʝʤʣʠ ʅʦʨʜʝʥʰʝʣʴʜʘ. 

ɹʫʨʦʚʳʝ ʨʘʙʦʪʳ ʚʝʣʠʩʴ ʧʦ ʦʪʨʘʙʦʪʘʥʥʦʡ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʩʝʟʦʥʳ ʤʝʪʦʜʠʢʝ. ʆʪʨʷʜ 

ʧʝʨʝʤʝʱʘʣʩʷ ʚʤʝʩʪʝ ʩ ʙʫʨʦʚʦʡ ʫʩʪʘʥʦʚʢʦʡ ʢ ʪʦʯʢʘʤ ʙʫʨʝʥʠʷ ʥʘ ʩʥʝʛʦʭʦʜʝ ʠ ʝʞʝʜʥʝʚʥʦ 

ʚʦʟʚʨʘʱʘʣʩʷ ʜʣʷ ʥʦʯʝʚʢʠ ʥʘ ʙʘʟʫ ʚ ɹʘʨʝʥʮʙʫʨʛʝ. ɺ ʢʘʯʝʩʪʚʝ ʙʫʨʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʠʩʧʦʣʴʟʦʚʘʥ 

ʩʪʘʥʦʢ ʋʂɹ-12/25 ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʢʦʣʦʥʢʦʚʳʤʠ ʪʨʫʙʘʤʠ ʩ ʪʚʝʨʜʦʩʧʣʘʚʥʳʤʠ ʢʦʨʦʥʢʘʤʠ 

ʚʥʝʰʥʠʤ ʜʠʘʤʝʪʨʦʤ ʦʪ 112 ʜʦ 76 ʤʤ. ʇʦʤʠʤʦ ʦʧʠʩʘʥʠʷ, ʬʦʪʦʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʦʪʙʦʨʘ ʢʝʨʥʦʚ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚʟʚʝʰʠʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʘʞʥʦʩʪʠ. ʆʪʙʦʨ ʢʝʨʥʦʚ ʧʨʦʚʦʜʠʣʩʷ ʥʘ 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʠ ʠʟʦʪʦʧʥʳʝ ʚʠʜʳ ʘʥʘʣʠʟʦʚ. ʏʘʩʪʴ ʢʝʨʥʦʚ ʪʘʢʞʝ ʦʪʙʠʨʘʣʘʩʴ 

ʜʣʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʠ ʘʥʘʣʠʟʦʚ ʩʦʜʝʨʞʘʥʠʷ ʤʝʪʘʥʘ. ʀʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 

ʩʢʚʘʞʠʥʘʭ ʧʨʦʚʦʜʠʣʦʩʴ ʪʝʨʤʦʢʦʩʘʤʠ Geo Precision c ʣʦʛʛʝʨʘʤʠ M-Log5W ʜʣʠʥʦʡ 15 ʤ, ʘ 

ʪʘʢʞʝ ʪʝʨʤʦʢʦʩʘʤʠ ʄɻʋ-ɻʝʦʬʠʟʠʢʘ ʜʣʠʥʦʡ 7 ʤ. ʈʘʟʙʫʨʠʚʘʥʠʝ ʥʘʣʝʜʝʡ ʠ ʙʣʠʩʪʝʨʦʚ ʩ ʮʝʣʴʶ 

ʦʪʙʦʨʘ ʧʨʦʙ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʨʦʚʦʜʠʣʦʩʴ ʤʦʪʦʙʫʨʦʤ ʰʥʝʢʦʚʳʤ ʩʧʦʩʦʙʦʤ. ʄʘʛʥʠʪʦʨʘʟʚʝʜʢʘ ʚ 

ʨʝʞʠʤʝ ʧʝʰʝʭʦʜʥʦʡ ʩʴʝʤʢʠ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ ʤʘʛʥʠʪʦʤʝʪʨʦʚ ʄʇʆʉ 1 (ʈʦʩʩʠʷ), 

ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʮʠʦʥʘʨʥʦʡ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʥʮʠʠ. 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʘʥʘʣʠʟʳ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʠʟ ʤʝʨʟʣʳʭ ʢʝʨʥʦʚ, ʧʨʦʙ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ 

ʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʣʝʜʷʥʳʭ ʢʝʨʥʦʚ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ʈɸʕ-ʐ ɸɸʅʀʀ ʚ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ ʥʘʯʘʣʴʥʠʢʦʤ ʣʘʙʦʨʘʪʦʨʠʠ ɺ.ʄ. ʄʠʭʘʡʣʦʚʦʡ.  

ʅʘ ʣʝʪʥʝʤ ʵʪʘʧʝ ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ (ʚʩʝʛʦ ʦʪʦʙʨʘʥʦ 30 ʧʨʦʙ) ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤʠ ʟʘʤʝʨʘʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʧʦʨʪʘʪʠʚʥʳʤ ʢʦʥʜʫʢʪʦʤʝʨʦʤ Hach HQ 30d. ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʈɸʕ-ʐ ʚ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʦʥʥʦʛʦ 

http://www.geoprecision.com/en/produkte-en/funk-datenlogger-433mhz-en
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ʭʨʦʤʘʪʦʛʨʘʬʘ Shimadzu LC-20 Prominence ʠ ʘʥʘʣʠʟʘʪʦʨʘ ʫʛʣʝʨʦʜʘ Shimadzu TOC-L. ɺʝʣʩʷ 

ʤʘʨʰʨʫʪʥʳʡ ʧʦʠʩʢ ʠ ʬʦʪʦʬʠʢʩʘʮʠʷ ʢʨʠʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʤʘʨʢʠʨʫʶʱʠʭ ʨʦʩʪ ʩʝʟʦʥʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʠ ʛʨʫʥʪʘ (ʦʧʦʣʟʥʝʡ, ʩʝʣʝʡ, ʪʝʨʤʦʢʘʨʩʪʦʚʳʭ ʠ ʪʝʨʤʦʩʫʬʬʦʟʠʦʥʥʳʭ 

ʚʦʨʦʥʦʢ). ʇʨʦʚʦʜʠʣʦʩʴ ʩʥʷʪʠʝ ʜʘʥʥʳʭ ʩ ʪʝʨʤʦʢʦʩ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʣʦʛʛʝʨʘʤʠ Geo ʈrecision ʠ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʦʧʦʨʥʳʝ ʩʢʚʘʞʠʥʳ (ʚʩʝʛʦ 6 ʩʢʚʘʞʠʥ). ʇʨʦʤʝʨʳ ʤʦʱʥʦʩʪʠ ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ 

ʩʣʦʷ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ CALM ʩʪʘʣʴʥʳʤ ʱʫʧʦʤ ʚ 121 ʪʦʯʢʝ ʧʦ 

ʢʚʘʜʨʘʪʥʦʡ ʩʝʪʢʝ ʨʘʟʤʝʨʘʤʠ 50Ĭ50 ʤ ʥʘ ʧʣʦʱʘʜʢʝ CALM ɹʘʨʝʥʮʙʫʨʛ; 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʠ ʤʝʨʟʣʦʪʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ 

ɹʫʨʝʥʠʝ ʩʢʚʘʞʠʥ ʠ ʦʪʙʦʨ ʢʝʨʥʦʚ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ ʥʘ ʚʝʩʝʥʥʝʤ ʵʪʘʧʝ ʨʘʙʦʪ 

ʈɸʕ-ʐ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʳʧʦʣʥʝʥʥʳʝ ʚ 2019 ʛ. ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʧʨʘʚʠʣʴʥʦ ʚʳʜʝʣʠʣʠ 

ʢʘʢ ʪʘʣʠʢʦʚʳʝ ʟʦʥʳ, ʪʘʢ ʠ ʛʨʫʥʪʦʚʳʝ ʣʴʜʳ. ʊʘʢ, ʩʢʚʘʞʠʥʦʡ 16 ʛʣʫʙʠʥʦʡ 7 ʤ, ʧʨʦʙʫʨʝʥʥʦʡ ʫ 

ʟʘʧʘʜʥʦʛʦ ʧʦʜʥʦʞʠʷ ʙʫʣʛʫʥʥʷʭʘ ʅʦʨʠ, ʚʩʢʨʳʪʳ ʜʚʘ ʧʨʦʩʣʦʷ ʣʝʜʦʛʨʫʥʪʘ (ʨʠʩ. 6.1), ʯʪʦ 

ʧʦʜʪʚʝʨʜʠʣʦ ʚʳʚʦʜʳ, ʩʜʝʣʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʠ ʤʝʪʦʜʦʤ ɿʉɹ 

(ʟʦʥʜʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʩʪʘʥʦʚʣʝʥʠʝʤ ʧʦʣʷ ʚ ʙʣʠʞʥʝʡ ʟʦʥʝ). ʉʢʚʘʞʠʥʘ 17 ʛʣʫʙʠʥʦʡ 5 ʤ ʙʳʣʘ 

ʧʨʦʙʫʨʝʥʘ ʚ ʨʫʩʣʝ ʨʝʢʠ ɻʨʝʥ ʤʝʞʜʫ ʙʫʛʨʘʤʠ ʂʠʣʠ ʠ ʆʠʥ ʠ ʧʦʜʪʚʝʨʜʠʣʘ ʦʪʩʫʪʩʪʚʠʝ 

ʧʦʜʨʫʩʣʦʚʦʛʦ ʪʘʣʠʢʘ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢʠ. ʉʢʚʘʞʠʥʘʤʠ 18 ʠ 19 (ʨʠʩ. 6.2), ʧʨʦʙʫʨʝʥʥʳʤʠ ʚ ʨʫʩʣʝ 

ʨ. ɻʨʥy ʚ ʥʠʞʥʝʡ ʝʝ ʯʘʩʪʠ, ʧʦʜʪʚʝʨʞʜʝʥʦ ʥʘʣʠʯʠʝ ʥʠʟʢʦʦʤʥʦʛʦ ʩʣʦʷ ʠ ʪʘʣʠʢʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʧʦ 

ʜʘʥʥʳʤ ɿʉɹ. ʉʢʚʘʞʠʥʦʡ 19 ʛʣʫʙʠʥʦʡ 8 ʤ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʢʨʠʦʧʵʛ (ʣʠʥʟʘ ʦʪʨʠʮʘʪʝʣʴʥʦ-

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʥʝʟʘʤʝʨʟʰʝʛʦ ʨʘʩʩʦʣʘ). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʦʚ ʚ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʝʛʦ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʩʦʩʪʘʚʠʣʘ 45 ʛ/ʣ ʧʨʠ ʭʣʦʨʠʜʥʦ-ʥʘʪʨʠʝʚʦʤ ʩʦʩʪʘʚʝ. 

 

 

 

ʈʠʩʫʥʦʢ 6.1 ï ʂʨʠʦʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʢʦʣʦʥʢʠ ʩʢʚʘʞʠʥ 16 ʠ 17 

 

ʈʠʩʫʥʦʢ 6.2 ï ʂʨʠʦʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʢʦʣʦʥʢʠ ʩʢʚʘʞʠʥ 18, 19 ʠ 20 
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ʉʢʚʘʞʠʥʦʡ 20 (ʩʤ. ʨʠʩ. 6.2) ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʚʩʢʨʳʪʴ ʣʝʜʷʥʦʝ ʷʜʨʦ ʤʥʦʛʦʣʝʪʥʝʛʦ ʙʫʛʨʘ 

ʧʫʯʝʥʠʷ ʚ ʜʦʣʠʥʝ ʍʦʣʣʝʥʜʘʨʜʘʣʝʥ. ʕʪʦʪ ʦʩʪʘʥʝʮ ʙʳʣ ʚʳʙʨʘʥ ʚ ʢʘʯʝʩʪʚʝ ʪʦʯʢʠ ʙʫʨʝʥʠʷ, ʠʩʭʦʜʷ 

ʠʟ ʜʘʥʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʅʦʨʚʝʞʩʢʦʛʦ ʧʦʣʷʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ 

toposvalbard.npolar.no, ʛʜʝ ʦʥ ʦʙʦʟʥʘʯʝʥ ʢʘʢ ʤʥʦʛʦʣʝʪʥʠʡ ʙʫʛʦʨ ʧʫʯʝʥʠʷ (ʧʠʥʛʦ). ʆʜʥʘʢʦ, ʫʞʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʙʫʛʦʨ ʥʝ ʩʦʜʝʨʞʠʪ ʣʝʜʷʥʦʛʦ ʷʜʨʘ 

ʠ ʥʝ ʷʚʣʷʝʪʩʷ ʙʫʛʨʦʤ ʧʫʯʝʥʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʣʷ ʟʘʚʝʨʢʠ ʥʘ ʚʝʨʰʠʥʝ ʙʫʛʨʘ ʙʳʣʘ ʧʨʦʡʜʝʥʘ 

ʩʢʚʘʞʠʥʘ ʛʣʫʙʠʥʦʡ 12 ʤ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʘʣʘ ʦʪʩʫʪʩʪʚʠʝ ʣʴʜʘ ʠ ʣʝʜʦʛʨʫʥʪʘ ʚ ʩʪʨʦʝʥʠʠ ʙʫʛʨʘ. 

ɺʩʝ ʧʨʦʙʫʨʝʥʥʳʝ ʩʢʚʘʞʠʥʳ ʦʙʫʩʪʨʦʝʥʳ ʪʝʨʤʦʤʝʪʨʠʯʝʩʢʠʤʠ ʢʦʩʘʤʠ. ʃʦʛʛʝʨʳ 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʥʘ ʩʥʷʪʠʝ ʯʝʪʳʨʝʭ ʦʪʩʯʝʪʦʚ ʚ ʩʫʪʢʠ. ʋʩʪʴʝ ʩʢʚʘʞʠʥ ʟʘʪʘʤʧʦʥʠʨʦʚʘʥʦ. ɺʩʝ 

ʩʢʚʘʞʠʥʳ ʙʫʨʠʣʠʩʴ ʩ ʦʪʙʦʨʦʤ ʢʝʨʥʦʚ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʫʩʣʦʚʠʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. 

ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʢʚʘʞʠʥʳ, ʧʨʦʙʫʨʝʥʥʳʝ ʚ ʨʫʩʣʝ ʨ. 

ɻʨʝʥ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʦʜ ʪʦʣʱʝʡ ʘʣʣʶʚʠʷ ʚʩʢʨʳʚʘʶʪ ʪʦʣʱʫ ʤʦʨʩʢʠʭ ʩʫʛʣʠʥʢʦʚ ʠ ʠʣʦʚ ʩ 

ʨʘʢʦʚʠʥʘʤʠ ʤʦʣʣʶʩʢʦʚ. ɺ ʩʢʚʘʞʠʥʝ 19 ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥʳ ʩʣʦʠ ʪʦʨʬʘ. 

ɼʣʷ ʩʢʚʘʞʠʥ 16, 17, 18, 19 ʠ 20 ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʤʝʨʝʥʠʝ ʚʝʩʦʚʦʡ ʚʣʘʞʥʦʩʪʠ ʚ 32 

ʦʙʨʘʟʮʘʭ ʛʨʫʥʪʘ, ʦʪʦʙʨʘʥʥʳʭ ʚʦ ʚʨʝʤʷ ʙʫʨʝʥʠʷ, ʝʱʝ 63 ʦʙʨʘʟʮʘ ʙʳʣʠ ʣʠʦʬʠʣʴʥʦ ʚʳʩʫʰʝʥʳ, 

ʧʨʦʩʝʝʥʳ ʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʜʣʷ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʦʡ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɿʝʤʣʠ ʅʦʨʜʝʥʰʝʣʴʜʘ 

ʧʨʦʚʦʜʠʣʠʩʴ ʤʘʨʰʨʫʪʥʳʝ ʠʟʳʩʢʘʥʠʷ ʥʘʣʝʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ɺʩʝʛʦ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʠ ʦʙʩʣʝʜʦʚʘʥʦ 26 ʥʘʣʝʜʥʳʭ ʠʩʪʦʯʥʠʢʘ, ʜʣʷ ʢʦʪʦʨʳʭ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʙʳʣʠ 

ʠʟʤʝʨʝʥʳ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪ,ɹ ʘ ʪʘʢʞʝ ʦʪʙʠʨʘʣʠʩʴ ʦʙʨʘʟʮʳ ʥʘ ʪʨʠ ʚʠʜʘ 

ʘʥʘʣʠʟʘ: ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ, ʠʟʦʪʦʧʥʳʡ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ ʚʦʜʳ ʠʟ ʩʢʚʘʞʠʥʳ 19, ʘ ʪʘʢʞʝ ʣʝʜ ʠʟ ʥʘʣʝʜʥʳʭ 

ʙʫʛʨʦʚ ʚ ʜʦʣʠʥʝ ʍʦʣʣʝʥʜʘʨʜʘʣʝʥ. ɺʩʝʛʦ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʧʝʨʝʜʘʥʳ 31 ʧʨʦʙʘ ʥʘ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, 26 ʧʨʦʙ ʥʘ ʠʟʦʪʦʧʥʳʡ ʘʥʘʣʠʟ, 20 ʧʨʦʙ ʥʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ. ʇʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʠ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʧʦʣʥʷʣʠʩʴ ʧʨʠ ʫʯʘʩʪʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʈɸʕ-ʐ ɸɸʅʀʀ. ʆʪʙʦʨ ʜʚʫʭ ʢʦʣʦʥʦʢ ʣʴʜʘ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʠʚʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʠ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ 

ʧʨʦʚʝʜʝʥ ʥʘ ʥʘʣʝʜʥʳʭ ʙʫʛʨʘʭ ʙʫʣʛʫʥʥʷʭʘ ʆʠʥ (ʜʦʣʠʥʘ ɻʨʝʥʜʘʣʝʥ) ʠ ʧʨʠʣʝʜʥʠʢʦʚʦʡ ʥʘʣʝʜʠ 

ʣʝʜʥʠʢʘ ɿʘʧʘʜʥʳʡ ɻʨʝʥʬʴʦʨʜ. 

ʉ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʜʣʷ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʚ ʜʦʣʠʥʝ ʍʦʣʣʝʥʜʘʨʜʘʣʝʥ ʥʘ ʜʚʫʭ ʫʯʘʩʪʢʘʭ ʨʘʟʤʝʨʘʤʠ 500ʭ500 ʤ ʧʨʦʚʝʜʝʥʘ 

ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʧʨʠʝʤʥʠʢʘʤʠ DGPS ʠ ʧʦʩʪʨʦʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʘʨʪʳ. 

ʄʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʧʦʢʨʳʪʳ 5 ʨʘʡʦʥʦʚ ʩ 

ʤʝʩʪʘʤʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʠʜʨʦʣʘʢʢʦʣʠʪʦʚ ʠ ʚʳʜʝʣʝʥʥʳʤʠ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪʘʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ (ʨʠʩ. 6.3). ʅʘʜ ʙʫʛʨʘʤʠ ʩ ʣʝʜʷʥʳʤ ʷʜʨʦʤ ʦʙʥʘʨʫʞʝʥʳ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʘʤʧʣʠʪʫʜʦʡ ʦʢʦʣʦ 2 ʥʊʣ. ʅʘʧʨʦʪʠʚ, ʥʘʜ ʙʫʛʨʘʤʠ ʙʝʟ ʣʝʜʷʥʳʭ ʷʜʝʨ 

ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ. ʅʘ ʵʪʘʧʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʤʘʛʥʠʪʦʨʘʟʚʝʜʢʠ 

ʧʣʘʥʠʨʫʝʪʩʷ ʧʝʨʝʡʪʠ ʦʪ ʬʠʢʩʘʮʠʠ ʣʝʜʷʥʳʭ ʷʜʝʨ ʛʠʜʨʦʣʘʢʢʦʣʠʪʦʚ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʢ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʦʙʲʝʤʘ ʣʴʜʘ ʠ ʛʣʫʙʠʥʳ ʝʛʦ ʟʘʣʝʛʘʥʠʷ. 

ʌʘʢʫʣʴʪʘʪʠʚʥʦ ʚʳʧʦʣʥʝʥʳ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʧʣʦʱʘʜʢʝ ʧʣʘʥʠʨʫʝʤʦʛʦ ʨʘʟʤʝʱʝʥʠʷ 

ʩʪʘʮʠʦʥʘʨʥʦʡ ʤʘʛʥʠʪʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ɸɸʅʀʀ, ʧʦʢʘʟʘʚʰʠʝ ʥʘʣʠʯʠʝ ʚ ʝʝ ʧʨʝʜʝʣʘʭ ʢʘʢ 

ʤʠʥʠʤʫʤ ʪʨʝʭ ʤʘʛʥʠʪʥʳʭ ʘʥʦʤʘʣʠʡ ʨʘʟʤʝʨʦʤ ʧʦʨʷʜʢʘ 50 ʤ ʠ ʘʤʧʣʠʪʫʜʦʡ 20 ʥʊʣ. 

ʄʦʥʠʪʦʨʠʥʛ ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ 

ʊʦʯʢʠ, ʨʘʡʦʥʳ ʠ ʚʠʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʘʙʣʶʜʝʥʠʡ ʣʝʪʥʝ-ʦʩʝʥʥʝʛʦ ʵʪʘʧʘ 

ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 6.4. ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʦʧʨʦʙʦʚʘʥʠʝʤ 

ʧʦʜʪʚʝʨʞʜʝʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʧʘʣʝʦʛʝʥʦʚʳʭ ʧʦʨʦʜ ʊʨʝʪʠʯʥʦʛʦ 

ʙʘʩʩʝʡʥʘ ʢ ʚʦʩʪʦʢʫ ʦʪ ʟʘʣʠʚʘ ɻʨʝʥʬʴʦʨʜ ʚʦʜ ʩʦʜʦʚʦʛʦ ʪʠʧʘ (ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʥʘʪʨʠʝʚʳʭ), 

ʧʨʦʷʚʣʷʶʱʠʭ ʩʝʙʷ ʚ ʚʠʜʝ ʢʨʫʛʣʦʛʦʜʠʯʥʳʭ ʥʘʣʝʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʠʪʘʶʱʠʭ 

ʤʥʦʛʦʣʝʪʥʠʝ ʙʫʛʨʳ ʧʫʯʝʥʠʷ ʚ ʢʨʫʧʥʳʭ ʜʦʣʠʥʘʭ ɻʨʝʥʜʘʣʝʥ ʠ ʈʝʡʥʜʘʣʝʥ. ʅʘ ʟʘʧʘʜʥʦʤ ʙʝʨʝʛʫ 

ʟʘʣʠʚʘ ɻʨʝʥʬʴʦʨʜ ʚ ʧʨʝʜʝʣʘʭ ɿʘʧʘʜʥʦ-ʐʧʠʮʙʝʨʛʝʥʩʢʦʡ ʟʦʥʳ ʨʘʟʣʦʤʦʚ ʚʝʜʫʱʠʤ ʪʠʧʦʤ ʚʦʜ 
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ʩʨʝʜʠ ʦʧʨʦʙʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʧʨʝʜʝʣʝʥʳ ʩʫʣʴʬʘʪʥʦ-ʢʘʣʴʮʠʝʚʳʝ, ʮʠʨʢʫʣʠʨʫʶʱʠʝ ʚ 

ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʠ ʧʝʨʤʩʢʦʛʦ ʧʝʨʠʦʜʦʚ. 

 

ʈʠʩʫʥʦʢ 6.4 ï ʉʭʝʤʘ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʝʨʟʣʦʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʝʪʥʝ-ʦʩʝʥʥʝʛʦ ʵʪʘʧʘ 2020 ʛ. 

 

ʈʠʩʫʥʦʢ 6.3 ï ʂʘʨʪʘ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʘʙʦʪ ʦʪʨʷʜʘ ʤʝʨʟʣʦʪʦʚʝʜʝʥʠʷ ʥʘ ʚʝʩʝʥʥʝʤ ʵʪʘʧʝ 2020 ʛ. 
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ʇʦʷʚʣʝʥʠʷ ʩʚʝʞʠʭ ʦʧʦʣʟʥʝʡ ʠ ʩʝʣʝʡ 

ʟʘ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ 2020 ʛ. ʥʝ ʦʪʤʝʯʝʥʦ. 

ɺ ʜʦʣʠʥʝ ɻʨʝʥʜʘʣʝʥ ʟʘʬʠʢʩʠʨʦʚʘʥʘ 

ʥʝʘʢʪʠʚʥʘʷ ʦʩʫʰʝʥʥʘʷ ʪʝʨʤʦʢʘʨʩʪʦʚʘʷ 

ʚʦʨʦʥʢʘ, ʨʘʟʤʝʨʘʤʠ 20Ĭ10 ʤ ʠ ʛʣʫʙʠʥʦʡ 4 ʤ. 

ɺ ʜʦʣʠʥʝ ʍʦʣʣʝʥʜʘʨʜʘʣʝʥ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 

ʧʦʷʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʚʝʞʠʭ 

ʪʝʨʤʦʢʘʨʩʪʦʚʳʭ ʚʦʨʦʥʦʢ ʚ ʨʫʩʣʝ ʨʝʢʠ (ʨʠʩ. 

6.5): ʧʝʨʚʘʷ ʚʦʨʦʥʢʘ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ 

ʨʘʟʚʠʣʘʩʴ ʚ ʩʝʥʪʷʙʨʝ 2019 ʛ., ʘ ʢ ʩʝʥʪʷʙʨʶ 

2020 ʛ. ʯʠʩʣʦ ʚʦʨʦʥʦʢ ʜʦʩʪʠʛʣʦ ʩʝʤʠ. 

ʆʪʤʝʯʝʥʦ ʥʘʣʠʯʠʝ ʚʳʭʦʜʦʚ ʧʣʘʩʪʦʚ ʣʴʜʘ ʧʦʜ 

ʢʘʨʥʠʟʘʤʠ ʚʦʨʦʥʦʢ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʦʝ 

ʧʦʛʣʦʱʝʥʠʝ ʠ ʜʨʝʥʘʞ ʨʝʯʥʦʛʦ ʧʦʪʦʢʘ ʚ ʦʩʥʦʚʘʥʠʠ ʥʝʢʦʪʦʨʳʭ ʚʦʨʦʥʦʢ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, 

ʨʘʟʚʠʪʠʝ ʚʦʨʦʥʦʢ ʠ ʧʦʛʣʦʱʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʪʦʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʦʜʨʫʩʣʦʚʦʤ ʪʘʣʠʢʝ 

ʧʦ ʣʠʥʠʠ ʍʦʣʣʝʥʜʘʨʜʘʣʝʥʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʯʪʦ ʤʦʞʝʪ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʫʚʝʣʠʯʝʥʠʠ ʚʦʜʦʧʨʠʪʦʢʦʚ 

ʚ ʰʘʭʪʫ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ, ʦʪʜʝʣʴʥʳʝ ʚʳʨʘʙʦʪʢʠ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ ʚʙʣʠʟʠ ʟʦʥʳ ʨʘʟʣʦʤʘ. 

ɺ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʩʝʟʦʥ ʙʳʣʠ ʧʨʦʜʦʣʞʝʥʳ ʪʝʨʤʦʤʝʪʨʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚ ʩʢʚʘʞʠʥʘʭ 

2 ʠ 12 ʥʘ ʤʝʨʟʣʦʪʥʦʤ ʧʦʣʠʛʦʥʝ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ. ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʦʧʦʨʥʦʡ ʩʢʚ. 12 ʥʘ ʛʣʫʙʠʥʝ 

ʟʘʪʫʭʘʥʠʷ ʩʝʟʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ (14,25 ʤ) 22.09.2020 ʩʦʩʪʘʚʠʣʘ ï2,87̄ ʉ. ɺ ʩʢʚ. 2 ʥʘ ʧʣʦʱʘʜʢʝ 

CALM ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʛʣʫʙʠʥʝ 5,5 ʤ ʥʘ 17.09.2020 ʩʦʩʪʘʚʠʣʘ ï3,06 ʉ̄. ʊʝʨʤʦʤʝʪʨʠʯʝʩʢʠʡ 

ʟʘʤʝʨ ʚ ʩʢʚ. 13, ʧʨʦʙʫʨʝʥʥʦʡ ʚ ʜʦʣʠʥʝ ɻʨʝʥʜʘʣʝʥ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʣʝʜ̫ʥʦʛʦ ʷʜʨʘ 

ʙʫʛʨʘ ʧʫʯʝʥʠʷ ʅʦʨʠ, ʧʦʢʘʟʘʣ 14.09.2020 ʪʝʤʧʝʨʘʪʫʨʫ ï3,06 ʉ̄ ʥʘ ʛʣʫʙʠʥʝ 14,25 ʤ. ɺ ʩʢʚʘʞʠʥʘʭ 

17, 18 ʠ 19, ʧʨʦʙʫʨʝʥʥʳʭ ʚ ʤʘʨʪʝ 2020 ʛ. ʚ ʨʫʩʣʝ ʨ. ɻʨʝʥ ʩ ʮʝʣʴʶ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ 

ʧʦʜʨʫʩʣʦʚʳʭ ʢʨʠʦʧʵʛʦʚ, ʩʜʝʣʘʥʳ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʪʝʨʤʦʤʝʪʨʠʯʝʩʢʠʝ ʟʘʤʝʨʳ. 

ɿʘʤʝʨʳ ʤʦʱʥʦʩʪʠ ʩʝʟʦʥʥʦ-

ʪʘʣʦʛʦ ʩʣʦʷ (ʉʊʉ) ʧʨʦʚʝʜʝʥʳ 21-22 

ʩʝʥʪʷʙʨʷ 2020 ʥʘ ʧʣʦʱʘʜʢʝ CALM 

ɹʘʨʝʥʮʙʫʨʛ. ʈʝʟʫʣʴʪʘʪʳ (ʨʠʩ. 6.6) 

ʧʦʢʘʟʳʚʘʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ 

ʦʪʢʣʦʥʝʥʠʷ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ 

ʤʦʱʥʦʩʪʠ ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ ʩʣʦʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ 

ʚ 2016-2019 ʛʛ. ʧʨʠ ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʝ 

ʩʝʟʦʥʥʦʛʦ ʧʨʦʪʘʠʚʘʥʠʷ143 ʩʤ (ʤʠʥ. 

120 ʩʤ, ʤʘʢʩ. 170 ʩʤ). 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ 

ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʧʫʙʣʠʢʘʮʠʡ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʚʦʧʨʦʩʘʤ ʤʦʥʠʪʦʨʠʥʛʘ 

ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʥʘ ʙʘʨʝʥʮʙʫʨʛʩʢʦʤ 

ʧʦʣʠʛʦʥʝ: ʚʦʧʨʦʩʳ ʦʨʛʘʥʠʟʘʮʠʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʨʟʣʦʪʳ ʥʘ 

ʙʘʨʝʥʮʙʫʨʛʩʢʦʤ ʧʦʣʠʛʦʥʝ ʚ ʢʦʥʪʝʢʩʪʝ 

ʦʙʱʝʡ ʠʟʫʯʝʥʥʦʩʪʠ ʘʨʭʠʧʝʣʘʛʘ 

ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʛʣʘʚʝ ʚ ʢʦʣʣʝʢʪʠʚʥʦʡ 

ʤʦʥʦʛʨʘʬʠʠ (ɼʝʤʠʜʦʚ ʠ ʜʨ., 2020); 

ʢʨʠʦʛʝʥʥʳʤ ʧʨʦʮʝʩʩʘʤ ʠ ʷʚʣʝʥʠʷʤ ʚ ʨʘʡʦʥʝ ɹʘʨʝʥʮʙʫʨʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʦʩʚʷʱʝʥʘ ʩʪʘʪʴʷ ʚ ʞʫʨʥʘʣʝ 

çɻʝʦʨʠʩʢè (ɼʝʤʠʜʦʚ ʠ ɼʝʤʠʜʦʚ, 2019), ʤʝʨʟʣʦʪʥʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ɿʝʤʣʠ ʅʦʨʜʝʥʰʝʣʴʜʘ ʧʦʩʚʷʱʝʥʘ ʩʪʘʪʴʷ ʚ ʞʫʨʥʘʣʝ çɻʝʦʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ 

 
ʈʠʩʫʥʦʢ 6.5 ï ʊʝʨʤʦʢʘʨʩʪʦʚʘʷ/ʪʝʨʤʦʩʫʬʬʦʟʠʦʥʥʘʷ 

ʚʦʨʦʥʢʘ ˉ3 ʚ ʨʫʩʣʝ ʨʝʢʠ ʍʦʣʣʝʥʜʘʨʜʘʣʝʥʵʣʴʚʘ 

ʉɿ            ʉɺ 

 152 147 145 151 142 140 147 134 123 124 120  

 138 137 143 138 139 120 145 143 138 131 137  

 141 155 160 160 152 135 128 132 125 134 132  

 142 141 134 134 139 136 128 124 123 129 134  

 145 149 143 143 130 136 135 139 130 125 136  

 144 138 140 140 135 126 134 132 135 138 146  

 148 149 139 139 146 139 143 141 144 147 145  

 156 143 142 147 148 146 138 141 150 148 150  

 147 148 147 159 169 150 156 152 147 133 142  

 166 143 157 162 152 143 144 150 141 148 148  

 159 151 164 165 146 170 154 145 153 147 148  

ʖɿ            ʖɺ 

ʈʠʩʫʥʦʢ 6.6 ï ʄʦʱʥʦʩʪʴ ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ ʩʣʦʷ (ʩʤ) ʥʘ ʧʣʦʱʘʜʢʝ 

CALM ʚ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ ʚ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʣʝʪʥʝʛʦ 

ʧʨʦʪʘʠʚʘʥʠ ̫ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʧʦʨʦʜ 
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ʙʠʦʩʬʝʨʘè (ɼʝʤʠʜʦʚ ʠ ʜʨ., 2020), ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʤʝʨʟʣʳʭ ʪʦʣʱ ʨʘʡʦʥʘ ɹʘʨʝʥʮʙʫʨʛʘ ʧʦʩʚʷʱʝʥʳ ʩʪʘʪʴʠ ʚ ʞʫʨʥʘʣʘʭ çIzvestiya, Atmospheric and 

Oceanic Physicsè (Karaevskaya et al., 2020) ʠ çBiological Communicationsè (ʂʘʨʣʦʚ ʠ ʜʨ., 2020), 

ʚ ʩʪʘʪʴʝ ʚ ʞʫʨʥʘʣ çPermafrost and Periglacial Processesè ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ ʚʥʫʪʨʝʥʥʝʤ ʩʪʨʦʝʥʠʠ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʫʣʛʫʥʥʷʭʘ ʚ ʜʦʣʠʥʝ ɻʨʝʥʜʘʣʝʥ (Demidov et al., 2020), ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʨʟʣʦʪʳ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ ʚ 2016-2019 ʛʛ. ʩ ʨʘʟʥʳʤʠ 

ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʣʴʜʘ ʚ ʤʝʨʟʣʳʭ ʧʦʨʦʜʘʭ ʠ ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ 

ʙʫʨʝʥʠʷ ʤʝʨʟʣʦʪʳ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ ʙʫʨʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʧʨʦʚʝʜʝʥ ʚ ʩʦʚʤʝʩʪʥʦʡ ʩ ʟʘʨʫʙʝʞʥʳʤʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʛʣʘʚʝ ʚ ʝʞʝʛʦʜʥʳʡ ʦʪʯʝʪ ʦ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʐʧʠʮʙʝʨʛʝʥʘ çSESS Reportè 

(Christiansen et al., 2020). 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʛʦʪʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʫʙʣʠʢʘʮʠʠ: 

ɼʝʤʠʜʦʚ ʅ.ʕ, ɺʝʨʢʫʣʠʯ ʉ.ʈ., ɼʝʤʠʜʦʚ ɺ.ʕ., ʉʦʣʦʚʴʸʚʘ ɼ.ɸ., ɺʝʪʪʝʨʠʭ ʉ., ɺʝʯʥʘʷ 

ʤʝʨʟʣʦʪʘ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʝʝ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʢʨʠʦʩʬʝʨʥʦʤ ʧʦʣʠʛʦʥʝ ʚ ɹʘʨʝʥʮʙʫʨʛʝ. // 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ: ʂʦʣʣʝʢʪʠʚʥʘʷ ʤʦʥʦʛʨʘʬʠʷ 

/ʇʦʜ ʨʝʜ. ʃ.ʄ. ʉʘʚʘʪʶʛʠʥʘ]. ʉʇʙ: ɸɸʅʀʀ, 2020. ʉ. 135-149. 

ɼʝʤʠʜʦʚ ɺ.ʕ., ɼʝʤʠʜʦʚ ʅ.ʕ. ʂʨʠʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʷʚʣʝʥʠʷ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ 

ʦʧʘʩʥʦʩʪʠ ʚ ʨʘʡʦʥʝ ʨʦʩʩʠʡʩʢʦʛʦ ʨʫʜʥʠʢʘ ɹʘʨʝʥʮʙʫʨʛ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ // ɻʝʦʨʠʩʢ. 

2019. ʊ. 13. ˉ 4. ʉ. 48-62. 

ɼʝʤʠʜʦʚ ʅ.ʕ., ɹʦʨʠʩʠʢ ɸ.ʃ., ɺʝʨʢʫʣʠʯ ʉ.ʈ., ɺʝʪʪʝʨʠʭ ʉ., ɻʫʥʘʨ ɸ.ʖ., ɼʝʤʠʜʦʚ ɺ.ʕ., 
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ʄʝʨʦʧʨʠʷʪʠʝ 6 ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ. 

 

ʄʝʨʦʧʨʠʷʪʠʝ 7. ʉʧʫʪʥʠʢʦʚʳʡ ʤʦʥʠʪʦʨʠʥʛ ʘʢʚʘʪʦʨʠʠ ʠ ʧʦʙʝʨʝʞʴʷ ʉʝʚʝʨʥʦʛʦ 

ʣʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ ʠ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ 

ɺʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʈɸʕ-ʐ ɸɸʅʀʀ ʷʚʣʷʝʪʩʷ ʚʳʥʦʩʥʦʡ ʧʫʥʢʪ 

ʧʨʠʝʤʘ-ʧʝʨʝʜʘʯʠ ʩʧʫʪʥʠʢʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ (ɺʇʇʀ), ʨʘʟʤʝʱʝʥʥʳʡ ʚ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ. 

ɺʇʇʀ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʦʤʧʣʝʢʩ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠʝʤʘ, ʧʝʨʚʠʯʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʩʧʫʪʥʠʢʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʋʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ ʢʦʤʧʣʝʢʩʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ʫʜʘʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʨʘʟʚʝʨʥʫʪʦʛʦ ʚ 

ʟʜʘʥʠʠ ɸɸʅʀʀ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ, ʧʝʨʚʠʯʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʠ ʦʪʧʨʘʚʢʫ ʠʥʬʦʨʤʘʪʠʚʥʳʭ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʪʦʙʨʘʞʝʥʠʷ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ 

ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ, ʦʩʫʱʝʩʪʚʣʷʝʪ ʠʥʞʝʥʝʨ-ʦʧʝʨʘʪʦʨ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ɹʘʨʝʥʮʙʫʨʛʘ, ʦʬʠʩ 

ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥ ʚ ʣʘʙʦʨʘʪʦʨʥʦʤ ʢʦʨʧʫʩʝ ˉ1. 
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ʆʩʥʦʚʫ ʢʦʤʧʣʝʢʩʘ ʩʦʩʪʘʚʣʷʶʪ 3 ʩʪʘʥʮʠʠ MEOS 3,8 ʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʨʚʝʞʩʢʦʡ 

ʢʦʤʧʘʥʠʠ Kongsberg Spacetec AS, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʦʪʨʦʛʝ ʛʦʨʳ ʋʣʘʬ (ʨʠʩ. 7.1): 

- ʩʪʘʥʮʠʷ meos-bg1 ï ʜʣʷ ʧʨʠʝʤʘ ʜʘʥʥʳʭ L-ʜʠʘʧʘʟʦʥʘ ʩʦ ʩʧʫʪʥʠʢʦʚ ʩʠʩʪʝʤʳ NOAA, 

METOP, FY3; 

- ʩʪʘʥʮʠʷ meos-bg2 ï ʜʣʷ ʧʨʠʝʤʘ ʜʘʥʥʳʭ X-ʜʠʘʧʘʟʦʥʘ ʩʦ ʩʧʫʪʥʠʢʦʚ TERRA, AQUA, Suomi-

NPP, FY, JPSS-1; 

- ʩʪʘʥʮʠʷ meos-bg3 (ʨʝʟʝʨʚʥʘʷ) ï ʜʣʷ ʧʨʠʝʤʘ ʜʘʥʥʳʭ L-ʜʠʘʧʘʟʦʥʘ ʠ X-ʜʠʘʧʘʟʦʥʘ ʩʦ 

ʩʧʫʪʥʠʢʦʚ ʩʠʩʪʝʤʳ NOAA, METOP, TERRA, AQUA, FY3, Suomi-NPP, JPSS-1. 

ɺʇʇʀ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʨʫʛʣʦʩʫʪʦʯʥʳʡ ʧʨʠʝʤ ʠ ʧʝʨʝʜʘʯʫ ʚ ɸɸʅʀʀ ʧʣʘʥʦʚʦʡ ʣʝʜʦʚʦʡ ʠ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʮʝʣʷʭ: 

- ʤʦʥʠʪʦʨʠʥʛʘ ʣʝʜʦʚʳʭ ʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʘʢʚʘʪʦʨʠʠ ʉʃʆ ʠ 

ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ; 

- ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʨʝʧʣʘʚʘʥʠʷ ʥʘ ʪʨʘʩʩʝ ʉʄʇ, ʘ ʪʘʢʞʝ ʘʢʚʘʪʦʨʠʷʭ ɹʘʨʝʥʮʝʚʘ, 
ɹʝʣʦʛʦ ʠ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʝʡ; 

- ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʦʩʚʦʝʥʠʶ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ 

ʩʳʨʴʷ ʥʘ ʰʝʣʴʬʝ ʠ ʧʦʙʝʨʝʞʴʝ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ. 

ɿʘ ʩʯʝʪ ʚʳʛʦʜʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠ ̫ʟʦʥʘ ʦʙʟʦʨʘ ɺʇʇʀ ʚ ɹʘʨʝʥʮʙʫʨʛʝ ʧʦʯʪʠ 

ʧʦʣʥʦʩʪʴʶ ʦʭʚʘʪʳʚʘʝʪ ʘʢʚʘʪʦʨʠʶ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ ʧʨʠʝʤʘ ʩʧʫʪʥʠʢʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʆʙʥʠʥʩʢ, ʅʦʚʦʩʠʙʠʨʩʢ, ʍʘʙʘʨʦʚʩʢ). ʅʘʜ ʘʨʭʠʧʝʣʘʛʦʤ 

ʥʘʭʦʜʠʪʩʷ ʪʦʯʢʘ ʩʭʦʞʜʝʥʠʷ ʦʨʙʠʪ ʩʧʫʪʥʠʢʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ, ʙʣʘʛʦʜʘʨʷ 

ʯʝʤʫ ʵʪʠ ʩʧʫʪʥʠʢʠ ʧʦʧʘʜʘʶʪ ʚ ʟʦʥʫ ʚʠʜʠʤʦʩʪʠ ɺʇʇʀ. ʇʨʠ ʫʩʣʦʚʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʨʘʙʦʪʳ 

ʪʨʝʭ ʩʪʘʥʮʠʡ ʵʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ ʪʝʯʝʥʠʝ 2020 ʛ. ʟʠʤʦʚʦʯʥʳʤ ʩʦʩʪʘʚʦʤ ʈɸʕ-ʐ ʦʙʝʩʧʝʯʠʚʘʣʠʩʴ ʧʨʠʝʤ, ʧʝʨʚʠʯʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʠ ʧʝʨʝʜʘʯʘ ʚ ɸɸʅʀʀ ʠ ʩʠʩʪʝʤʫ ɽʉʀʄʆ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

(ʪʘʙʣ. 7.1). ɼʣʷ ʧʝʨʝʜʘʯʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʠʥʪʝʨʥʝʪ-ʢʘʥʘʣ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʡ 

ʧʦ ʢʦʥʪʨʘʢʪʫ ʩ ɸɸʅʀʀ ʥʦʨʚʝʞʩʢʠʤ ʦʧʝʨʘʪʦʨʦʤ Telenor ASA. 

ʊʘʙʣʠʮʘ 7.1 ï ʆʙʲʝʤ ʧʝʨʝʜʘʥʥʦʡ ɺʇʇʀ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʧʝʨʠʦʜ ʩ IV 

ʢʚ. 2019 ʛ. ʧʦ III ʢʚ. 2020 ʛ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʥʬʦʨʤʘʮʠʠ 
2019 ʛ                2020 ʛ                   

ɺʩʝʛʦ 
IV ʢʚ. I ʢʚ. II ʢʚ. III ʢʚ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʝʘʥʩʦʚ ʧʨʠʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʩ ʀʉɿ 10248 11200 11127 10500 43075 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʠ ʧʝʨʝʜʘʥʥʳʭ ʚ ɸɸʅʀʀ tif - ʬʘʡʣʦʚ 13973 15271 15171 14316 58731 

ʆʙʲʝʤ ʧʝʨʝʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ɻʙ 274,2 299,6 297,7 280,9 1152,4 

ɺʇʇʀ ʨʘʙʦʪʘʣ ʢʨʫʛʣʦʩʫʪʦʯʥʦ, ʩʝʨʴʝʟʥʳʭ ʩʙʦʝʚ ʚ ʝʛʦ ʨʘʙʦʪʝ ʜʦʧʫʱʝʥʦ ʥʝ ʙʳʣʦ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʝʚ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʧʣʘʥʦʚʳʭ ʠ ʚʥʝʧʣʘʥʦʚʳʭ ʦʪʢʣʶʯʝʥʠʡ 

 

ʈʠʩʫʥʦʢ 7.1 ï ʉʧʫʪʥʠʢʦʚʳʝ ʘʥʪʝʥʥʳ ɺʇʇʀ ʚ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ 
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ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʚ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ. ʇʦʤʠʤʦ ʦʙʳʯʥʦʡ, ʝʞʝʜʥʝʚʥʦʡ ʨʘʙʦʪʳ ʧʦ ʧʨʠʝʤʫ ʠ ʧʝʨʝʜʘʯʝ 

ʩʧʫʪʥʠʢʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ɸɸʅʀʀ ʙʳʣʦ ʩʜʝʣʘʥʦ ʩʣʝʜʫʶʱʝʝ: 

- ʇʨʦʚʝʜʝʥʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʧʨʦʯʝʡ ʪʝʭʥʠʢʠ. ʀʥʚʝʥʪʘʨʠʟʘʮʠʷ ʚʢʣʶʯʠʣʘ ʚ 
ʩʝʙʷ ʧʝʨʝʧʠʩʴ ʚʩʝʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʩ ʦʧʠʩʘʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʮʝʥʢʫ 

ʘʥʪʠʚʠʨʫʩʥʦʡ ʟʘʱʠʪʳ ʠ ʦʙʲʝʤʦʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʤʝʥʳ 

ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʠ ʠʩʪʦʯʥʠʢʦʚ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʠʪʘʥʠʷ. 

- ɺʦʩʩʪʘʥʦʚʣʝʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʧʴʶʪʝʨʘ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ArcGis, 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʙʥʦʚʣʝʥʦ. 

- ɿʘʤʝʥʘ ʧʨʠʰʝʜʰʝʛʦ ʚ ʥʝʛʦʜʥʦʩʪʴ ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ ʦʜʥʦʛʦ ʠʟ ʩʝʨʚʝʨʦʚ, ʠʩʪʦʯʥʠʢʘ 

ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʠʪʘʥʠʷ ʚ ʩʝʨʚʝʨʥʦʡ ʥʘ ʙʦʣʝʝ ʤʦʱʥʳʡ. 

- ʉʧʝʮʠʘʣʠʩʪʘʤʠ ʥʦʨʚʝʞʩʢʦʡ ʢʦʤʧʘʥʠʠ Telenor ʫʩʪʘʥʦʚʣʝʥ ʥʦʚrʡ ʨʦʫʪʝʨ ʚʦ ʚʪʦʨʦʡ 

ʩʝʨʚʝʨʥʦʡ. ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʢʘʥʘʣ ʦʪʣʘʞʝʥ ʩʦʚʤʝʩʪʥʦ ʩ IT ʦʪʜʝʣʦʤ ɸɸʅʀʀ ʠ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çɹʘʨʝʥʮʙʫʨʛè. 

- ʋʜʘʣʝʥʥʘʷ ʠʥʩʧʝʢʮʠʷ ɻʫʙʝʨʥʘʪʦʨʘ ʐʧʠʮʙʝʨʛʝʥʘ ʧʨʦʰʣʘ ʚ ʠʶʥʝ 2020 ʛ. ɹʳʣʠ 

ʧʦʜʛʦʪʦʚʣʝʥʳ ʜʘʥʥʳʝ, ʪʨʝʙʫʝʤʳʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʛʫʣʷʨʥʦʡ ʧʨʦʚʝʨʢʠ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʩʚʷʟʠ 

ʅʦʨʚʝʛʠʠ ʠ ɻʫʙʝʨʥʘʪʦʨʦʤ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʦʪʧʨʘʚʣʝʥʳ ʠʥʩʧʝʢʪʠʨʫʶʱʝʡ ʩʪʦʨʦʥʝ. 

ɺ 2020 ʛʦʜʫ ʜʘʥʥʳʝ, ʧʦʣʫʯʘʝʤʳʝ ɺʇʇʀ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʦ ʨʦʪʘʮʠʠ ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʧʨʦʝʢʪʘ MOSAiC. ʉʥʠʤʢʠ ʩ ʨʘʜʠʦʤʝʪʨʘ VIIRS (Suomi-NPP) ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʵʢʠʧʘʞʝʤ 

ʣʝʜʦʢʦʣʘ çʂʘʧʠʪʘʥ ɼʨʘʥʠʮʳʥè ʜʣʷ ʧʦʠʩʢʘ ʨʘʟʨʳʚʦʚ ʠ ʢʘʥʘʣʦʚ ʜʣʷ ʜʚʠʞʝʥʠʷ ʚ ʣʝʜʷʥʦʤ 

ʧʦʢʨʦʚʝ. 

ʄʝʨʦʧʨʠʷʪʠʝ 7 ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ. 

ʄʝʨʦʧʨʠʷʪʠʝ 8. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʚ 2020 ʛ. 

ʧʣʘʥʠʨʦʚʘʣʠʩʴ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʧʨʠʟʝʤʥʦʛʦ ʚʦʟʜʫʭʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʩʪʘʥʮʠʷʤʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʳ (ʉʂʂɸɺ), ʠʟʫʯʝʥʠʝ ʥʘʢʦʧʣʝʥʠʷ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʢʨʠʦʢʦʥʠʪʘʭ ʥʘ ʣʝʜʥʠʢʘʭ ɿʘʧʘʜʥʦʛʦ ʐʧʠʮʙʝʨʛʝʥʘ, ʅʘʢʦʧʣʝʥʠʝ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʪʨʦʬʠʯʝʩʢʦʡ ʮʝʧʠ (ʙʝʥʪʦʩʥʳʭ ʦʨʛʘʥʠʟʤʘʭ) ʟʘʣʠʚʦʚ ʀʩʬʴʦʨʜʘ ʠ 

ʙʝʨʝʛʦʚʳʭ ʵʢʦʩʠʩʪʝʤʘʭ (ʩʦʚʤʝʩʪʥʦ ʩ ʄʄɹʀ ʈɸʅ), ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʘʥʘʣʠʟʘ ʠ ʧʦʠʩʢ ʥʦʚʳʭ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ. ʀʟʫʯʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʨʘʟʣʦʞʝʥʠʝ ʩʣʦʞʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. ɺ ʫʩʣʦʚʠʷʭ 

ʧʘʥʜʝʤʠʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʥʠʮ ʥʝ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʦʪʙʦʨ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʢʨʠʦʢʦʥʠʪʦʚ, ʪʘʢʞʝ ʥʝ ʧʦʣʥʦʩʪʴʶ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʦʙʨʘʟʮʦʚ ʙʝʥʪʦʩʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, 

ʩʦʙʨʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʄʄɹʀ ʈɸʅ ʚ 2019 ʛ. 

1. ʄʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʧʨʠʟʝʤʥʦʛʦ ʚʦʟʜʫʭʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʩʪʘʥʮʠʷʤʠ 

ɼʚʝ ʩʪʘʥʮʠʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʧʦʩʝʣʢʝ ʠ ʥʘ ʛʦʨʝ ʥʘʜ ʧʦʩ. 

ɹʘʨʝʥʮʙʫʨʛ ʨʘʙʦʪʘʣʠ ʥʝʧʨʝʨʳʚʥʦ, ʦʜʥʘʢʦ ʚ ʪʝʯʝʥʠʠ ʛʦʜʘ ʥʝʢʦʪʦʨʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʙʳʣʦ 

ʦʪʢʣʶʯʝʥʦ, ʪʘʢ ʢʘʢ ʚʳʭʦʜʠʣʦ ʠʟ ʩʪʨʦʷ ʠ ʪʨʝʙʦʚʘʣʦ ʨʝʤʦʥʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʣʦ 

ʦʪʢʣʶʯʝʥʠʝ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʜʘʥʥʳʭ çɸʛʘʪè. ʆʙʦʨʫʜʦʚʘʥʠʝ ʩʪʘʥʮʠʡ ʘʥʘʣʠʟʠʨʫʝʪ ʩʦʜʝʨʞʘʥʠʝ 

ʦʢʩʠʜʦʚ ʘʟʦʪʘ, ʜʠʦʢʩʠʜʘ ʩʝʨʳ, ʩʝʨʦʚʦʜʦʨʦʜʘ, ʦʟʦʥʘ, ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʫʛʘʨʥʦʛʦ ʛʘʟʘ, 

ʛʘʟʦʦʙʨʘʟʥʦʡ ʨʪʫʪʠ ʠ ʧʳʣʠ ʚ ʧʨʠʟʝʤʥʦʤ ʚʦʟʜʫʭʝ, ʧʘʨʘʣʣʝʣʴʥʦ ʨʝʛʠʩʪʨʠʨʫʷ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ (ʪʘʙʣ. 8.1). 

ʇʦʣʫʯʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʩʠʩʪʝʤʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ çɸʛʘʪè ʚ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʚ ʢʦʥʮʝ ʢʘʞʜʦʛʦ 

ʤʝʩʷʮʘ ʚʳʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʩʝʨʚʝʨ ʠʥʩʪʠʪʫʪʘ. ɼʘʥʥʳʝ ʩʪʘʥʮʠʡ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʠʥʩʪʠʪʫʪʘ ʩʦʚʤʝʩʪʥʦ ʩ ɻʦʣʦʙʦʢʦʚʦʡ ʃ.ʇ., 

ʃʠʤʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈɸʅ. ɺ ʥʝʧʨʝʨʳʚʥʳʭ ʨʷʜʘʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʛʘʟʦʚʳʭ ʧʨʠʤʝʩʝʡ ʦʪʨʘʞʘʝʪʩʷ ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʩʦʩʪʘʚʘ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʘʪʤʦʩʬʝʨʳ, ʚʢʣʘʜ 

ʣʦʢʘʣʴʥʳʭ, ʫʜʘʣʝʥʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʡ. ʉʨʘʚʥʝʥʠʝ ʨʷʜʦʚ ʜʘʥʥʳʭ ʧʦ 
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ʦʢʩʠʜʘʤ ʘʟʦʪʘ ʠ ʩʝʨʳ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩʪʘʥʮʠʡ, ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʧʦʩʝʣʢʝ ɹʘʨʝʥʮʙʫʨʛ. ʄʝʩʪʥʳʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

(ʯʘʩʪʳʝ ʩʠʣʴʥʳʝ ʚʝʪʨʳ, ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʠʥʚʝʨʩʠʠ, ʨʝʟʢʘʷ ʩʤʝʥʘ ʪʝʤʧʝʨʘʪʫʨʳ) ʪʘʢʞʝ 

ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʘʟʦʚʳʭ ʧʨʠʤʝʩʝʡ. 

ʊʘʙʣʠʮʘ 8.1. ʂʦʤʧʣʝʢʪʘʮʠʷ ʩʪʘʥʮʠʡ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʚ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ, ʠ ʢʦʣʠʯʝʩʪʚʦ ʟʘʤʝʨʦʚ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʟʘ ʷʥʚʘʨʴ-ʦʢʪʷʙʨʴ 

2020 ʛ. 

ʀʟʤʝʨʷʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ ʆʙʦʨʫʜʦʚʘʥʠʝ 
ʇʨʦʠʟʚʦʜʠʪʝʣʴ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʂʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ, ʝʜ. 

ʉʪ. çɻʦʨʘè ʉʪ. çʇʦʩʝʣʦʢè 

NOx, NO2, NO, NH3 

ʍʝʤʠʣʁʤʠʥʝʩʮʝʥʪʥʳʡ 

ʘʥʘʣʠʟʘʪʦʨ ʦʢʩʠʜʦʚ ʘʟʦʪʘ  

AC32M + ʚʥʝʰʥʠʡ ʜʦʧ. 

ʤʦʜʫʣʴ NH3 Ÿ NO 

Environnement S.A. 

(ʌʨʘʥʮʠʷ) 
64540  64634 

SO2, H2S 
ʌʣʫʦʨʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟʘʪʦʨ 

ʜʚʫʦʢʠʩʠ ʩʝʨʳ AF 22 ʋʌ 

Environnement S.A. 

(ʌʨʘʥʮʠʷ) 
43060 43122 

CO2, CO 

ɸʥʘʣʠʟʘʪʦʨ ʩʦʜʝʨʞʘʥʠʷ 

ʦʢʩʠʜʘ ʠ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ 

ʉʆ12 ʩ ʢʦʨʨʝʣʷʮʠʝʡ ʧʦ 

ʛʘʟʦʚʦʤʫ ʬʠʣʴʪʨʫ CO12M 

Environnement S.A. 

(ʌʨʘʥʮʠʷ) 
23902  42184 

ʆ3 
ʋʌ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟʘʪʦʨ ʦʟʦʥʘ O342M 

Environnement S.A. 

(ʌʨʘʥʮʠʷ) 
21535 21656 

ɺʟʚʝʰʝʥʥʦʝ ʚʝʱʝʩʪʚʦ <10 

ʤʢʤ 

ɹʝʪʘ-ʠʟʤʝʨʠʪʝʣʴ ʚʟʚʝʰʝʥʥʳʭ 

ʯʘʩʪʠʮ MP101M 

Environnement S.A. 

(ʌʨʘʥʮʠʷ) 
NA NA 

Hg0 
ɺʦʟʜʫʰʥʳʡ ʨʪʫʪʥʳʡ ʤʦʥʠʪʦʨ 

ʈɸï915 ɸʄ 
ʃʶʤʵʢʩ (ʈʦʩʩʠʷ) 21136 21622 

ʊʝʤʧʝʨʘʪʫʨʘ, ʜʘʚʣʝʥʠʝ, 

ʚʣʘʞʥʦʩʪʴ, ʩʢʦʨʦʩʪʴ, 

ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ, ʦʩʘʜʢʠ 

ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 

ʤʝʪʝʦʜʘʥʥʳʭ WXT520 

Vaisala 

(ʌʠʥʣʷʥʜʠʷ) 
NA NA 

ʉ 2017 ʧʦ 2019 ʛ. ʛʦʜʦʚʘʷ ʜʠʥʘʤʠʢʘ ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʦʩʪʘʚʘʣʘʩʴ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʝʠʟʤʝʥʥʦʡ: ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʩ ʦʪʢʨʳʪʠʝʤ ʥʘʚʠʛʘʮʠʠ ʚ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ ʚʦʟʨʘʩʪʘʣʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʢʩʠʜʘ ʠ ʜʠʦʢʩʠʜʘ ʘʟʦʪʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʟʘʭʦʜʦʤ ʠ ʩʪʦʷʥʢʦʡ ʢʦʨʘʙʣʝʡ ʚ ʧʦʨʪʫ ʠ 

ʥʘ ʨʝʡʜʝ (ʨʠʩ. 8.1). ʆʜʥʘʢʦ ʚ 2020 ʛ ʚ ʩʚʷʟʠ ʩ ʟʘʢʨʳʪʠʝʤ ʛʨʘʥʠʮ ʠ ʚʨʝʤʝʥʥʳʤ ʟʘʧʨʝʪʦʤ ʥʘ 

ʪʫʨʠʩʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʚ ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ʚʳʨʦʩʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʷʚʣʷʝʪʩʷ ʪʨʘʥʩʧʦʨʪ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʫʜʦʭʦʜʥʳʡ. ʉʭʦʞʠʝ ʨʘʟʣʠʯʠʷ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʠ ʘʥʘʣʠʟʘʪʦʨʘʤʠ ʩʪʘʥʮʠʠ çɻʦʨʘè, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʧʣʘʪʦ ʥʘʜ ʧʦʩʝʣʢʦʤ, 

ʦʜʥʘʢʦ ʪʘʤ ʬʦʥʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʟʠʤʦʡ ʠ ʚʝʩʥʦʡ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʟʘ ʦʙʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʝʨʠʦʜʘ. 

 
ʈʠʩʫʥʦʢ 8.1 ï ʉʦʜʝʨʞʘʥʠʝ ʦʢʩʠʜʦʚ ʘʟʦʪʘ (ʩʫʤʤʘʨʥʦʝ) ʚ ʚʦʟʜʫʭʝ ʥʘ ʩʪʘʥʮʠʠ çʇʦʩʝʣʦʢè ʩ ʷʥʚʘʨʷ ʧʦ ʩʝʥʪʷʙʨʴ 

2019 ʠ 2020 ʛʛ. ʉʧʣʦʰʥʳʝ ʣʠʥʠʠ ï ʩʛʣʘʞʠʚʘʥʠʝ ʩ ʰʘʛʦʤ 10 
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ʇʨʠ ʵʪʦʤ ʚʨʝʤʝʥʥʦʡ ʭʦʜ ʩʦʜʝʨʞʘʥʠʷ ʜʚʫʦʢʠʩʠ ʩʝʨʳ ʚ ʧʨʠʟʝʤʥʦʤ ʚʦʟʜʫʭʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʠʟʤʝʥʠʣʩʷ, ʪʘʢ ʢʘʢ ʥʝʩʤʦʪʨʷ ʥʘ ʚʣʠʷʥʠʝ ʚʳʭʣʦʧʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʝʛʦ ʦʩʥʦʚʥʳʤ ʣʦʢʘʣʴʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʷʚʣʷʝʪʩʷ ʊʕʎ, ʨʘʙʦʪʘʶʱʘʷ ʥʘ ʫʛʣʝ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʝʣʦʢ ɹʘʨʝʥʮʙʫʨʛ 

ʵʣʝʢʪʨʠʯʝʩʪʚʦʤ ʠ ʪʝʧʣʦʤ. ʈʝʟʢʠʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʧʦʚʳʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʠʦʢʩʠʜʘ ʩʝʨʳ 

ʚʝʨʦʷʪʥʦ ʦʙʲʷʩʥʷʶʪʩʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʨʘʙʦʪʳ ʊʕʎ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʬʠʣʴʪʨʘʮʠʝʡ ʛʘʟʦʚ ʠ 

ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʥʘ ʚʳʭʦʜʝ. ʊʘʢʞʝ ʵʪʦʪ ʵʬʬʝʢʪ ʤʦʞʝʪ ʫʩʠʣʠʚʘʪʴʩʷ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʦ ʚʨʝʤʷ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʥʚʝʨʩʠʡ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʨʘʩʩʝʠʚʘʥʠʶ ʰʣʝʡʬʘ ʟʘʛʨʷʟʥʝʥʠʷ. ʌʦʥʦʚʳʝ ʞʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʠʦʢʩʠʜʘ ʩʝʨʳ ʦʯʝʥʴ ʥʠʟʢʠʝ ʜʣʷ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ. 

ʂʦʥʩʝʨʚʘʪʠʚʥʳʝ ʛʘʟʳ, ʪʘʢʠʝ ʢʘʢ ʦʟʦʥ ʠ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʠʤʝʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʧʦʩʪʦʷʥʥʫ  ʁ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚ ʚʦʟʜʫʭʝ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ, ʦʜʥʘʢʦ ʥʝʙʦʣʴʰʠʝ ʢʦʣʝʙʘʥʠʷ ʠʭ 

ʩʦʜʝʨʞʘʥʠʷ ʦʙʫʩʣʘʚʣʠʚʘʶʪʩʷ ʘʪʤʦʩʬʝʨʥʦʡ ʮʠʨʢʫʣʷʮʠʝʡ. ʅʘʧʨʠʤʝʨ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʟʦʥʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʢʦʣʝʙʣʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ, ʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ (ʚ ʧʨʦʪʠʚʦʬʘʟʝ), ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʦ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚʝʪʨʦʚʳʭ ʧʝʨʝʥʦʩʦʚ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʟʦʥʘ ʥʘʙʣʶʜʘʶʪʩʷ ʚʝʩʥʦʡ, ʘ ʤʠʥʠʤʘʣʴʥʳʝ ʚ ʘʚʛʫʩʪʝ, ʧʨʠ ʵʪʦʤ 

ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʩʠʥʭʨʦʥʥʦ ʥʘ ʦʙʝʠʭ ʩʪʘʥʮʠʷʭ (ʨʠʩ. 8.3). ɺ ʛʦʜʦʚʦʤ ʭʦʜʝ ʩʦʜʝʨʞʘʥʠʷ 

ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʩʭʦʞʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʦʜʥʘʢʦ, ʩ ʤʝʥʴʰʝʡ ʩʠʥʭʨʦʥʥʦʩʪʴʶ 

ʤʝʞʜʫ ʩʪʘʥʮʠʷʤʠ ʟʘ ʩʯʸʪ ʦʪʜʝʣʴʥʳʭ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʚ ʟʥʘʯʝʥʠʷʭ (ʵʢʩʪʨʝʤʫʤʦʚ). 

 
ʈʠʩʫʥʦʢ 8.3 ï ʉʦʜʝʨʞʘʥʠʝ ʦʟʦʥʘ ʚ ʚʦʟʜʫʭʝ ʥʘ ʩʪʘʥʮʠʠ çʇʦʩʝʣʦʢè ʩ ʷʥʚʘʨʷ ʧʦ ʩʝʥʪʷʙʨʴ 2019 ʠ 2020 ʛʛ. 

ʉʧʣʦʰʥʳʝ ʣʠʥʠʠ ï ʩʛʣʘʞʠʚʘʥʠʝ ʩ ʰʘʛʦʤ 10 

ʉʦʜʝʨʞʘʥʠʝ ʛʘʟʦʦʙʨʘʟʥʦʡ ʨʪʫʪʠ ʚ ʧʨʠʟʝʤʥʦʤ ʚʦʟʜʫʭʝ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʥʘ ʫʨʦʚʥʝ 

ʬʦʥʦʚʳʭ ʟʥʘʯʝʥʠʡ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʣʝʪʦʤ ʚʦ ʚʨʝʤʷ ʪʘʷʥʠʷ ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʠ 

ʠʩʧʘʨʝʥʠʷ ʠʟ ʧʦʯʚʳ. ʕʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʫʜʘʣʝʥʥʳʭ ʨʘʡʦʥʦʚ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʤʥʦʛʦʣʝʪʥʝʡ 

ʤʝʨʟʣʦʪʦʡ. 
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ʉʪʘʥʮʠʷ "ʇʦʩʝʣʦʢ"

2019 2020 мл ͙͔͚ͤͤ͡·͚ ͺ͙͡Έͭͪ όнлмфύмл ͙͔͚ͤͤ͡·͚ ͺ͙͡Έͭͪ όнлнлύ

 
ʈʠʩʫʥʦʢ 8.2 ï ʉʦʜʝʨʞʘʥʠʝ ʜʠʦʢʩʠʜʘ ʩʝʨʳ ʚ ʧʨʠʟʝʤʥʦʤ ʚʦʟʜʫʭʝ ʥʘ ʩʪʘʥʮʠʠ çɻʦʨʘè ʩ ʷʥʚʘʨʷ ʧʦ ʩʝʥʪʷʙʨʴ 2019 ʠ 

2020 ʛʛ. ʉʧʣʦʰʥʳʝ ʣʠʥʠʠ ï ʩʛʣʘʞʠʚʘʥʠʝ ʩ ʰʘʛʦʤ 10 
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ʉʪʘʥʮʠʷ "ɻʦʨʘ"

2019 2020

10 ʣʠʥʝʡʥʳʡ ʬʠʣʴʪʨ (2019)10 ʣʠʥʝʡʥʳʡ ʬʠʣʴʪʨ (2020)



48 

ʉʙʦʨ ʜʘʥʥʳʭ ʩʦ ʩʪʘʥʮʠʡ ʂʂɸɺ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʦʜʥʘʢʦ ʪʨʝʙʫʝʪʩʷ ʜʦʨʘʙʦʪʢʠ ʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʣʝʞʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʠ ʦʪʙʨʘʢʦʚʢʠ ʧʦʣʫʯʘʝʤʳʭ 

ʜʘʥʥʳʭ. 

2. ʀʟʫʯʝʥʠʝ ʥʘʢʦʧʣʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʢʨʠʦʢʦʥʠʪʘʭ ʥʘ ʣʝʜʥʠʢʘʭ ɿʘʧʘʜʥʦʛʦ 

ʐʧʠʮʙʝʨʛʝʥʘ 

ʈʘʙʦʪʳ ʧʦ ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʥʝ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʩʚʷʟʠ ʩ ʜʝʬʠʮʠʪʦʤ ʩʦʪʨʫʜʥʠʢʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ ʢʦʨʦʥʦʚʠʨʫʩʘ, ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʦʪʦʙʨʘʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʙʨʘʟʮʳ. 

3. ʅʘʢʦʧʣʝʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʪʨʦʬʠʯʝʩʢʦʡ ʮʝʧʠ (ʙʝʥʪʦʩʥʳʭ ʦʨʛʘʥʠʟʤʘʭ) 

ʟʘʣʠʚʦʚ ʀʩʬʴʦʨʜʘ ʠ ʙʝʨʝʛʦʚʳʭ ʵʢʦʩʠʩʪʝʤʘʭ (ʩʦʚʤʝʩʪʥʦ ʩ ʄʄɹʀ ʈɸʅ) 

ɿʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʧʦʩʪʫʧʘʶʪ ʚ ʥʘʟʝʤʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ ʥʝ ʪʦʣʴʢʦ 

ʠʟ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ ɿʝʤʣʠ (Pacyna et al. 2010), ʥʦ ʠ ʦʪ ʣʦʢʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (Nikitina, Popova 

2017). ʅʘ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ: ʫʛʣʝʜʦʙʳʚʘʶʱʠʝ ʰʘʭʪʳ, ʧʦʩʝʣʢʠ ʩ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʪʝʧʣʦʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ʥʘ ʫʛʦʣʴʥʦʤ ʪʦʧʣʠʚʝ, ʩʚʘʣʢʠ ʠ ʧʦʣʠʛʦʥʳ, ʨʘʩʪʫʱʠʝ ʧʦʪʦʢʠ 

ʪʫʨʠʩʪʦʚ ʠ ʛʨʫʟʦʚ, ʯʪʦ ʬʦʨʤʠʨʫʝʪ ʣʦʢʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ (Granberg et al. 2010). 

ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʧʘʩʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʪʦʢʩʠʢʘʥʪʘʤʠ 

(Furness et al. 1990; Wiener 2013). ɺ ʤʦʨʩʢʠʝ ʵʢʦʩʠʩʪʝʤʳ ʵʢʦʪʦʢʩʠʢʘʥʪʳ ʧʦʩʪʫʧʘʶʪ ʚ ʦʩʥʦʚʥʦʤ 

ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʪʦʢʦʤ, ʘ ʪʘʢʞʝ ʠʟ ʘʪʤʦʩʬʝʨʥʳʭ ʚʳʧʘʜʝʥʠʡ, ʩ ʘʵʨʦʟʦʣʝʤ ʠ ʥʘʧʨʷʤʫʶ ʦʪ 

ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ (ʤʦʨʩʢʦʡ ʪʨʘʥʩʧʦʨʪ). 

ɺ 2020 ʛ. ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʩʦʩʪʦʷʣʘ ʚ ʘʥʘʣʠʟʝ ʦʙʨʘʟʮʦʚ ʙʝʥʪʦʩʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ, ʦʪʦʙʨʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʄʄɹʀ ʈɸʅ ʦʩʝʥʴʶ 2019 ʛ. ʚ ʟʘʣʠʚʝ ʀʩʬʴʦʨʜ ʜʣʷ 

ʦʮʝʥʢʠ ʘʢʢʫʤʫʣʷʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʪʨʦʬʠʯʝʩʢʦʡ ʮʝʧʠ, ʘ ʪʘʢʞʝ ʚ 

ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʦʨʛʘʥʠʟʤʦʚ. ɸʥʘʣʠʟ ʦʙʨʘʟʮʦʚ ʚʳʧʦʣʥʝʥ ʣʠʰʴ ʯʘʩʪʠʯʥʦ ʚ ʩʚʷʟʠ ʩ 

ʥʝʜʦʩʪʘʪʢʦʤ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʣʘʙʦʨʘʪʦʨʠʠ. 

ɺʩʝʛʦ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 37 ʦʙʨʘʟʮʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʠʟ 

ʦʨʛʘʥʠʟʤʦʚ 16 ʚʠʜʦʚ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ ʭʦʨʦʰʫʶ ʩʭʦʜʠʤʦʩʪʴ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʝʪʘʣʣʦʚ ʚ ʦʜʠʥʘʢʦʚʳʭ ʯʘʩʪʷʭ ʦʨʛʘʥʠʟʤʦʚ ʦʜʥʦʛʦ ʚʠʜʘ. ʇʘʥʮʠʨʠ ʠ ʨʘʢʦʚʠʥʳ ʚ 

ʮʝʣʦʤ ʥʘʢʘʧʣʠʚʘʶʪ ʤʝʪʘʣʣʳ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʤʦʛʫʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ 

ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ ʠ ʭʨʦʤʘ. ʄʝʞʚʠʜʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚ ʥʘʢʦʧʣʝʥʠʠ 

ʤʝʪʘʣʣʦʚ ʟʥʘʯʠʪʝʣʴʥʳ ʠ ʟʘʚʠʩʷʪ ʦʪ ʪʠʧʘ ʧʠʪʘʥʠʷ ʠ ʤʝʪʘʙʦʣʠʟʤʘ ʦʨʛʘʥʠʟʤʦʚ. 
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ʟʘʤʘʩʣʠʚʘʪʝʣʝʡ, ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʵʤʫʣʴʛʘʪʦʨʦʚ, ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ʠʣʠ 

ʧʨʦʜʫʢʪʦʚ ʫʪʠʣʠʟʘʮʠʠ PFAS-ʩʦʜʝʨʞʘʱʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʝʨʬʪʦʨʦʢʪʘʥʩʫʣʴʬʦʥʘʪ (PFOS) ʠ 

ʧʝʨʬʪʦʨʦʢʪʘʥʦʚʘʷ ʢʠʩʣʦʪʘ (PFOA) ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ 

ʚʝʱʝʩʪʚʘʤʠ ʚ ʛʨʫʧʧʝ PFAS, ʪʘʢ ʢʘʢ ʧʦʩʪʦʷʥʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʚ ʩʚʷʟʠ ʩ ʠʭ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʪʠʧʠʯʥʳʤ ʧʨʦʮʝʩʩʘʤ ʜʝʛʨʘʜʘʮʠʠ ʚ ʧʨʠʨʦʜʝ. 

ʇʝʨʬʪʦʨʠʨʦʚʘʥʥʳʝ ʢʠʩʣʦʪʳ ʤʦʛʫʪ ʢʘʢ ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ (AMAP 

2017), ʪʘʢ ʠ ʠʤʝʪʴ ʣʦʢʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʠ ʚ ʠʪʦʛʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʠ 

ʦʨʛʘʥʠʟʤʘʭ ʚʦ ʤʥʦʛʠʭ ʯʘʩʪʷʭ ʤʠʨʘ, ʚʢʣʶʯʘʷ ɸʨʢʪʠʢʫ ʠ ʦʢʝʘʥʳ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʐʧʠʮʙʝʨʛʝʥ 

(Skaar et al., 2020). ʈʦʩʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʝʨʬʪʦʨʠʨʦʚʘʥʥʳʭ ʢʠʩʣʦʪ ʫ ʦʨʛʘʥʠʟʤʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ 

ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʪʨʦʬʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʙʠʦʘʢʢʫʤʫʣʷʮʠʠ. 

ʊʦʢʩʠʯʥʦʩʪʴ, ʚʳʩʦʢʘʷ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʚ ʚʦʜʝ ʠ ʞʠʨʘʭ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʙʠʦʘʢʢʫʤʫʣʷʮʠʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʦʟʜʝʡʩʪʚʠʶ PFAS ʥʘ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ (AMAP 2018). ɿʘ 

ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʤʝʜʠʮʠʥʩʢʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʨʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

PFOS ʠ PFOA ʚʳʟʳʚʘʪʴ ʨʘʢʦʚʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʯʝʣʦʚʝʢʘ (Chang et al., 2019; Sunderland et al., 

2019; Cohn et al., 2019). PFOS ʙʳʣʘ ʚʢʣʶʯʝʥʘ ʚ ʉʪʦʢʛʦʣʴʤʩʢʫʶ ʢʦʥʚʝʥʮʠʶ ʚ 2009 (Annex B), 

ʩʪʘʪʫʩ PFOA ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʠ. 

ʀʤʝʶʱʠʡʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨ ʩ ʪʨʦʡʥʳʤ 

ʢʚʘʜʨʫʧʦʣʝʤ LCMS-8040 ʜʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʘʥʘʣʠʟʘ ʠ ʧʦʠʩʢʘ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. ɺʦ ʚʨʝʤʷ ʥʘʠʤʝʥʴʰʝʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʣʘʙʦʨʘʪʦʨʠʠ ʚʝʜʝʪʩʷ 

ʤʝʪʦʜʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʛʨʫʧʧʳ ʧʝʨʬʪʦʨʠʨʦʚʘʥʥʳʭ ʢʠʩʣʦʪ ʚ ʦʙʨʘʟʮʘʭ ʧʦʯʚʳ, 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʙʠʦʪʝ. ʊʘʢʞʝ ʦʧʪʠʤʠʟʠʨʫʶʪʩʷ ʤʝʪʦʜʠʢʠ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ ʚ ʵʪʠʭ ʤʘʪʨʠʮʘʭ: 

ʵʢʩʪʨʘʢʮʠʠ, ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ ʠ ʦʯʠʩʪʢʠ ʦʙʨʘʟʮʦʚ ʦʪ ʤʝʰʘʶʱʠʭ ʬʘʢʪʦʨʦʚ. 

ɺ 2020 ʛ. ʰʣʘ ʦʪʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʦʙʨʘʟʮʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʙʠʦʪʳ (ʦʯʠʩʪʢʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚ ʚʦ ʚʨʝʤʷ ʵʢʩʪʨʘʢʮʠʠ) ʠ ʚʦʜʳ (ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʝ ʥʘ ʢʘʨʪʨʠʜʞʘʭ). ʂʨʦʤʝ 

ʪʦʛʦ, ʜʝʣʘʣʘʩʴ ʦʮʝʥʢʘ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʤʝʥʷʝʤʦʡ ʤʝʪʦʜʠʢʠ: ʧʨʝʜʝʣʘ 

ʦʙʥʘʨʫʞʝʥʠʷ, ʧʨʝʜʝʣʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʣʠʥʝʡʥʦʩʪʴ, ʧʨʝʮʠʟʠʦʥʥʦʩʪʴ 

(ʧʦʚʪʦʨʷʝʤʦʩʪʴ), ʩʪʝʧʝʥʴ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʨʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʜʦʙʘʚʦʢ ï ʠʟʦʪʦʧʥʦ-ʤʝʯʝʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪʦʚʳʭ ʦʙʨʘʟʮʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʦʙʳ 

ʚʦʜʳ, ʦʪʦʙʨʘʥʥʳʝ ʚ ʩʣʠʚʘʭ ʧʦʩʝʣʢʘ ɹʘʨʝʥʮʙʫʨʛ, ʙʝʥʪʦʩʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ 

ʪʨʝʩʢʠ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʟʘʣʠʚʘʭ ʩʠʩʪʝʤʳ ʀʩʬʴʦʨʜ. 

ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚ ʩʪʦʯʥʦʡ ʚʦʜʝ ʦʧʪʠʤʘʣʴʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʟʚʝʰʝʥʥʦʝ ʚʝʱʝʩʪʚʦ, ʧʨʠ 

ʵʪʦʤ ʬʠʣʴʪʨʫʷ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʣʠʪʨʦʚ ʧʨʦʙʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʣʷ ʘʥʘʣʠʟʘ 

ʢʦʣʠʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʘ (ʥʝ ʤʝʥʝʝ 1 ʛ). ʂʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʩʪʦʯʥʦʡ ʚʦʜʳ ʥʘ ʢʘʨʪʨʠʜʞʘʭ ʚʝʜʝʪʩʷ 

ʧʣʦʭʦ ʟʘ ʩʯʝʪ ʤʝʰʘʶʱʠʭ ʚʣʠʷʥʠʡ, ʧʨʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʠ ʙʦʣʝʝ ʯʠʩʪʦʡ ʚʦʜʳ ʪʨʝʙʫʝʪʩʷ 

ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʧʨʦʙʳ, ʜʦʩʪʘʪʦʯʥʳʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʡ ʦʧʨʝʜʝʣʷʝʤʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʝʱʝʩʪʚ ʚ ʵʢʩʪʨʘʢʪʝ. ʆʧʪʠʤʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʵʢʩʪʨʘʢʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʝ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʯʠʩʪʢʦʡ ʩʧʝʮʠʘʣʴʥʳʤ ʫʛʦʣʴʥʳʤ 

ʩʦʨʙʝʥʪʦʤ (EnviCarbÊ, Supelco) ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʚʣʠʷʥʠʷ ʣʠʧʠʜʦʚ. ɼʣʷ ʘʥʘʣʠʟʘ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʩʳʨʳʝ, ʪʘʢ ʠ ʚʳʩʫʰʝʥʥʳʝ ʧʨʦʙʳ (ʥʘʧʨʠʤʝʨ, ʪʨʝʩʢʘ), ʦʜʥʘʢʦ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ 

ʜʦ ʥʘʯʘʣʘ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʙʳ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʷʪʴ ʚʣʘʞʥʦʩʪʴ ʦʨʛʘʥʠʟʤʦʚ (ʠʣʠ ʜʨʫʛʠʭ 

ʪʚʝʨʜʳʭ ʧʨʦʙ) ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʧʝʨʝʩʯʝʪʦʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʝʪʦʜʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʩʦʟʜʘʥʳ 

ʧʨʦʪʦʢʦʣʳ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʙ ʠ ʧʨʦʛʨʘʤʤʳ ʘʥʘʣʠʟʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 13 ʧʝʨʬʪʦʨʠʨʦʚʘʥʥʳʭ 

ʢʠʩʣʦʪ (ʧʝʨʬʪʦʨʛʝʢʩʘʥʦʚʘʷ ʢʠʩʣʦʪʘ (PFHxA), ʧʝʨʬʪʦʨʛʝʢʩʘʥ-ʩʫʣʴʬʦʥʦʚʘʷ ʢʠʩʣʦʪʘ (PFHxS), 

ʧʝʨʬʪʦʨʦʢʪʘʥʦʚʘʷ ʢʠʩʣʦʪʘ (PFOA), ʧʝʨʬʪʦʨʥʦʥʘʥʦʚʘʷ ʢʠʩʣʦʪʘ (PFNA), 

ʧʝʨʬʪʦʨʦʢʪʘʥʩʫʣʴʬʦʥʦʚʘʷ ʢʠʩʣʦʪʘ (PFOS), ʧʝʨʬʪʦʨʜʝʢʘʥʦʚʘʷ ʢʠʩʣʦʪʘ (PFDA), 

ʧʝʨʬʪʦʨʫʥʜʝʢʘʥʦʚʘʷ ʢʠʩʣʦʪʘ (PFUndA), ʧʝʨʬʪʦʨʪʝʪʨʘʜʝʢʘʥʦʚʘʷ ʢʠʩʣʦʪʘ (PFTeDA), 

ʧʝʨʬʪʦʨʙʫʪʘʥʦʚʘʷ ʢʠʩʣʦʪʘ (PFBA), ʧʝʨʬʪʦʨʙʫʪʘʥʩʫʣʴʬʦʥʦʚʘʷ ʢʠʩʣʦʪʘ (PFBS), 

ʧʝʨʬʪʦʨʛʝʢʧʪʘʥʦʚʘʷ ʢʠʩʣʦʪʘ (PFHpA), ʧʝʨʬʪʦʨʜʝʢʘʥʩʫʣʴʬʦʥʦʚʘʷ ʢʠʩʣʦʪʘ (PFDS), 

ʧʝʨʬʪʦʨʜʦʜʝʢʘʥʦʚʘʷ ʢʠʩʣʦʪʘ (PFDoDA)). 

ɸʥʘʣʠʟ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʪʦʜʠʢʠ ʘʥʘʣʠʟʘ ʧʝʨʬʪʦʨʠʨʦʚʘʥʥʳʭ ʢʠʩʣʦʪ ʚ 

ʙʠʦʪʝ ʧʦʢʘʟʘʣ, ʯʪʦ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʤʝʪʦʜʠʢʘ ʣʠʥʝʡʥʘ ʥʘ ʚʳʙʨʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 
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ʜʣʷ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʤʝʩʠ PFAS, ʦʧʨʝʜʝʣʝʥʳ ʧʨʝʜʝʣʳ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʤʝʩʠ. ʇʦʚʪʦʨʷʝʤʦʩʪʴ ʤʝʪʦʜʠʢʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʦʙʨʘʟʮʘʤʠ 

ʪʨʝʩʢʠ ʧʨʠʝʤʣʝʤʘʷ. ʆʜʥʘʢʦ ʧʨʘʚʠʣʴʥʦʩʪʴ ʤʝʪʦʜʠʢʠ (ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʪʘʥʜʘʨʪʘ ʨʝʘʣʴʥʦ ʠʟʤʝʨʝʥʥʦʡ) ʥʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘ. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʤʦʞʝʪ 

ʙʳʪʴ ʢʘʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʪʘʥʜʘʨʪʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ, 

ʩʪʘʥʜʘʨʪʳ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴ ʩʚʦʶ ʟʘʷʚʣʝʥʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʨʘʙʦʪʘ ʧʦ ʚʘʣʠʜʘʮʠʠ ʤʝʪʦʜʠʢʠ ʚʨʝʤʝʥʥʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʘ ʜʦ ʧʦʣʫʯʝʥʠʷ ʩʚʝʞʠʭ 

ʩʪʘʥʜʘʨʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʦʜʝʨʞʘʱʠʭ ʠʟʦʪʦʧʥʦ-ʤʝʯʝʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ 

ʩʪʘʥʝʪ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʤʘʪʨʠʮʳ ʧʨʦʙʳ ʥʘ ʵʢʩʪʨʘʢʮʠʶ ʠʩʢʦʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ɸʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʣʘʙʦʨʘʪʦʨʠʠ ʦʙʨʘʟʮʦʚ ʧʦʢʘʟʘʣ ʧʨʠʩʫʪʩʪʚʠʝ 

ʧʝʨʬʪʦʨʠʨʦʚʘʥʥʳʭ ʢʠʩʣʦʪ ʚ ʩʪʦʢʘʭ ʧʦʩʝʣʢʘ ɹʘʨʝʥʮʙʫʨʛ (ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʢʦʤʤʫʥʘʣʴʥʦʤ 

ʩʪʦʢʝ) ʠ ʚʟʚʝʰʝʥʥʦʤ ʚʝʱʝʩʪʚʝ ʠʟ ʥʠʭ, ʠ ʚ ʙʝʥʪʦʩʥʳʭ ʦʨʛʘʥʠʟʤʘʭ ʠ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʧʠʢʰʠ ʠ 

ʪʨʝʩʢʠ, ʯʪʦ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʜʣʷ ʐʧʠʮʙʝʨʛʝʥʘ (Skaar et al., 2020, 

Kowalczyk et al., 2020). 

ʄʝʨʦʧʨʠʷʪʠʝ 8 ʚʳʧʦʣʥʝʥʦ ʯʘʩʪʠʯʥʦ. ʏʘʩʪʴ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʩʦʢʨʘʱʝʥʘ. 

ʃʠʪʝʨʘʪʫʨʘ 

AMAP Assessment 2016: Chemicals of Emerging Arctic Concern. Arctic Monitoring and Assessment 

Programme (AMAP). 2017. Oslo, Norway. xvi+353pp. 

AMAP Assessment 2018: Biological Effects of Contaminants on Arctic Wildlife and Fish. Arctic Monitoring 

and Assessment Programme (AMAP). 2018. Oslo, Norway. vii+84pp. 

Chang E.T., Adami H-O., Boffetta P., Wedner H.J., Mandel J.S. A critical review of perfluorooctanoate and 

perfluorooctanesulfonate exposure and immunological health conditions in humans // Critical Reviews in Toxicology. 

2019. V.46. No.4. P.279-331. 

Cohn, B.A., La Merrill, M.A., Krigbaum, N.Y., Wang, M., Park, J.S., Petreas, M., Yeh G., Hovey R.C., 

Zimmermann L., Cirillo, P.M. In utero exposure to polyī and perfluoroalkyl substances (PFASs) and subsequent breast 

cancer // Reproductive Toxicology. 2019. In press. 

Kowalczyk J., M. Flor, H. Karl & M. Lahrssen-Wiederholt (2020) Perfluoroalkyl substances (PFAS) in beaked 

redfish (Sebastes mentella) and cod (Gadus morhua) from arctic fishing grounds of Svalbard, Food Additives & 

Contaminants: Part B, 13:1, 34-44, DOI: 10.1080/19393210.2019.1690052 

Skaar, J.S., RÞder, E.M., Lyche, J.L. et al. Elucidation of contamination sources for poly- and perfluoroalkyl 

substances (PFASs) on Svalbard (Norwegian Arctic). Environ Sci Pollut Res 26, 7356ï7363 (2019). 

https://doi.org/10.1007/s11356-018-2162-4 

Sunderland E.M., Hu X.C., Dassuncao C., Tokranov A.K., Wagner C.C., Allen J.G. A review of the pathways 

of human exposure to poly- and perfluoroalkyl substances (PFASs) and present understanding of health effects // Journal 

of Exposure Science and Environmental Epidemiology. 2019. V.29. P.131ï147. doi:10.1038/s41370-018-0094-1 

 

ʄʝʨʦʧʨʠʷʪʠʝ 9. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʧʨʘʢʪʠʢʘ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ʧʨʦʬʠʣʴʥʳʭ ʚʫʟʦʚ ʥʘ ʙʘʟʝ ʈʅʎʐ 

ɺ ʩʚʷʟʠ ʩ ʧʘʥʜʝʤʠʝʡ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʤʠ 

ʤʝʨʘʤʠ ʥʘ ʧʝʨʝʜʚʠʞʝʥʠʝ, ʧʨʝʜʧʨʠʥʷʪʳʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʝʡ, ʅʦʨʚʝʛʠʝʡ ʠ ʜʨʫʛʠʤʠ 

ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʜʣʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠ ̫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʨʫʩʘ, ʘ ʪʘʢʞʝ 

ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʧʨʠʥʷʪʳʤʠ ʚʫʟʘʤʠ, ʦʨʛʘʥʠʟʦʚʘʪʴ ʜʦʩʪʘʚʢʫ 

ʩʪʫʜʝʥʪʦʚ ʥʘ ʐʧʠʮʙʝʨʛʝʥ ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʧʨʘʢʪʠʢʘ 

ʧʨʦʚʦʜʠʣʘʩʴ. 

ʄʝʨʦʧʨʠʷʪʠʝ 9 ʥʝ ʚʳʧʦʣʥʝʥʦ. 

 

ʄʝʨʦʧʨʠʷʪʠʝ 10. ʈʘʙʦʪʳ ʧʦ ʣʠʥʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʥʘ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ 

1. ɸɸʅʀʀ: ʋʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʬʦʨʫʤʦʚ 

- ʋʯʘʩʪʠʝ ʚʦ ʨʝʛʫʣʷʨʥʦʤ ʬʦʨʫʤʝ SSF (Svalbard Science Forum) ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʘʫʯʥʳʭ 
ʦʨʛʘʥʠʟʘʮʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ 13 ʦʢʪʷʙʨʷ 2020 ʛ. (ɺʂʉ); 
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- ʋʯʘʩʪʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʝʤʠʥʘʨʝ çʋʩʪʦʡʯʠʚʳʝ ʧʦʙʝʨʝʞʴʷ ʐʧʠʮʙʝʨʛʝʥʘè (Sustainable 

Svalbard Coasts ï Svalcost) ʦ ʩʦʩʪʦʷʥʠʠ ʠʟʫʯʝʥʥʦʩʪʠ ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʦʚ ʐʧʠʮʙʝʨʛʝʥʘ 

18-20 ʬʝʚʨʘʣʷ 2020 ʛ. ʚ ʧʦʩ. ʃʦʥʛʡʠʨʙʶʝʥ. ʇʨʝʜʩʪʘʚʣʝʥ ʜʦʢʣʘʜ ʦʙ ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɸɸʅʀʀ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ, ʦʮʝʥʢʘʭ ʩʪʦʢʘ ʚʦʜʳ ʠ ʚʟʚʝʰʝʥʥʳʭ ʥʘʥʦʩʦʚ ʨʝʢ 

ʙʘʩʩʝʡʥʘ ɻʨʸʥʬʦɹʨʜ, ʠʟʫʯʝʥʠʶ ʩʫʙʤʘʨʠʥʥʦʡ ʤʝʨʟʣʦʪʳ ʚ ʤʝʣʢʦʚʦʜʥʳʭ ʨʘʡʦʥʘʭ. 

- ʋʯʘʩʪʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʘʙʦʯʝʤ ʩʝʤʠʥʘʨʝ çʆʪ ʩʫʰʠ ʢ ʬʴʦʨʜʘʤ: ʦʙʟʦʨ ʛʠʜʨʦʣʦʛʠʠ 

ʐʧʠʮʙʝʨʛʝʥʘ ʩ 1970 ʧʦ 2019 ʛ. (From Land to Fjords, a review of Svalbard Hydrology from 

1970 to 2019 - Svalhydro)è 17-18 ʘʚʛʫʩʪʘ ʠ 8 ʩʝʥʪʷʙʨʷ 2020 ʛ. ʚ ʨʘʤʢʘʭ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ 

ʋʥʠʚʝʨʩʠʪʝʪʩʢʠʤ ʮʝʥʪʨʦʤ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ (UNIS). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʝʤʠʥʘʨʘ 

ʧʦʜʛʦʪʦʚʣʝʥʘ ʧʫʙʣʠʢʘʮʠʷ ʚ ʝʞʝʛʦʜʥʳʡ ʦʪʯʝʪ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʐʧʠʮʙʝʨʛʝʥʘ 

(SESS report), ʟʘʣʦʞʝʥʳ ʦʩʥʦʚʳ ʙʫʜʫʱʝʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ. 

- ʋʯʘʩʪʠʝ ʚ ʨʘʙʦʯʝʤ ʩʦʚʝʱʘʥʠʠ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ HERMOSA 3 ʩʝʥʪʷʙʨʷ 2020 ʛ. ʩ 
ʮʝʣʴʶ ʦʙʩʫʞʜʝʥʠʷ ʟʘʷʚʢʠ ʥʘ ʠʟʤʝʥʝʥʠʝ ʧʣʘʥʘ ʨʘʙʦʪ ʧʦ ʧʨʦʝʢʪʫ. 

2. ɸɸʅʀʀ ʠ UNIS (ʅʦʨʚʝʛʠʷ): ʇʦʣʝʚʘʷ ʠ ʣʘʙʦʨʘʪʦʨʥʘʷ ʧʨʘʢʪʠʢʘ ʩʪʫʜʝʥʪʦʚ UNIS ʚ 

ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʈʅʎʐ 

ʇʦʣʝʚʫʶ ʠ ʣʘʙʦʨʘʪʦʨʥʫʶ ʧʨʘʢʪʠʢʫ ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʝ ʫʜʘʣʦʩʴ ʚ ʩʚʷʟʠ ʩ ʟʘʢʨʳʪʠʝʤ 

ʋʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʮʝʥʪʨʘ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ (UNIS) ʠ ʚʳʝʟʜʦʤ ʩʪʫʜʝʥʪʦʚ ʩʦ ʐʧʠʮʙʝʨʛʝʥʘ. ʕʪʠ 

ʤʝʨʳ ʙʳʣʠ ʧʨʝʜʧʨʠʥʷʪʳ ʚʦ ʠʩʧʦʣʥʝʥʠʝ ʨʘʩʧʦʨʷʞʝʥʠʡ ɻʫʙʝʨʥʘʪʦʨʘ ʐʧʠʮʙʝʨʛʝʥʘ ʚ ʩʚʷʟʠ ʩ 

ʫʛʨʦʟʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. 

3. UNIS (ʅʦʨʚʝʛʠʷ), ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ɻʜʘʥʴʩʢʘ (ʇʦʣʴʰʘ), ɻʝʦʬʠʟʠʯʝʩʢʠʡ 

ʠʥʩʪʠʪʫʪ (ʇʦʣʴʰʘ), ʎʝʥʪʨʘʣʴʥʘʷ ʰʢʦʣʘ ʃʠʦʥʘ (ʌʨʘʥʮʠʷ), ɸɸʅʀʀ (ʈʦʩʩʠʷ), ʀʥʩʪʠʪʫʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʜʫʭʘ (ʅʦʨʚʝʛʠʷ), ʋʥʠʚʝʨʩʠʪʝʪ ʇʦʟʥʘʥʠ (ʇʦʣʴʰʘ): ɻʘʨʤʦʥʠʟʘʮʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʟʜʫʭʝ 

ʐʧʠʮʙʝʨʛʝʥʘ 

ɺ ʩʚʷʟʠ ʩ ʧʘʥʜʝʤʠʝʡ ʢʦʨʦʥʘʚʠʨʫʩʘ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʝ ʩʦʩʪʦʷʣʠʩʴ. 

ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʩʝʤʠʥʘʨʳ ʧʝʨʝʥʝʩʝʥʳ ʥʘ 2021 ʛʦʜ. 

4. UNIS (ʅʦʨʚʝʛʠʷ), ɸɸʅʀʀ, ʋʥʠʚʝʨʩʠʪʝʪ ʄʝʣʴʙʫʨʥʘ (ɸʚʩʪʨʘʣʠʷ): ʄʝʪʦʜ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʘʟʨʫʰʝʥʠʷ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ 

ʉʦʚʤʝʩʪʥʳʡ ʧʨʦʝʢʪ ʚ ʨʘʤʢʘʭ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ UNIS ʧʦʩʚʷʱʝʥ ʠʟʫʯʝʥʠʶ ʨʝʘʢʮʠʠ 

ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʚʝʪʨʦ-ʚʦʣʥʦʚʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʧʨʠʢʨʦʤʦʯʥʦʡ ʟʦʥʝ. ʉʦʪʨʫʜʥʠʢʠ ɸɸʅʀʀ 

ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʧʦʣʝʚʳʭ ʨʘʙʦʪʘʭ ʧʦ ʨʝʛʠʩʪʨʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʨʝʘʢʮʠʶ 

ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʚʝʪʨʦ-ʚʦʣʥʦʚʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʧʨʠʢʨʦʤʦʯʥʦʡ ʟʦʥʝ ʥʘ ʧʨʠʧʘʝ ʚ ʟʘʣʠʚʝ 

ɻʨʸʥʬʴʦʨʜ ʩʦʩʪʦʷʚʰʠʭʩʷ ʚ ʤʘʨʪʝ 2020 ʛ. (ʩʤ. ʈʝʘʢʮʠʷ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʚʝʪʨʦ-ʚʦʣʥʦʚʳʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʧʨʠʢʨʦʤʦʯʥʦʡ ʟʦʥʝ). 

5. ɸɸʅʀʀ ʠ UNIS (ʅʦʨʚʝʛʠʷ): ʩʝʤʠʥʘʨ ʜʣʷ ʩʪʫʜʝʥʪʦʚ UNIS ʧʦ ʛʝʦʣʦʛʠʠ ɸʨʢʪʠʯʝʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ 

ɺ ʨʘʤʢʘʭ ʩʦʛʣʘʰʝʥʠʷ ʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʤʝʞʜʫ ɸɸʅʀʀ ʠ 

UNIS ʥʘ ʙʘʟʝ ʈʅʎʐ 4-6 ʤʘʨʪʘ 2020 ʛ. ʩʦʩʪʦʷʣʠʩʴ ʣʝʢʮʠʦʥʥʳʝ ʠ ʧʦʣʝʚʳʝ ʟʘʥʷʪʠʷ ʩʪʫʜʝʥʪʦʚ, 

ʦʥʠ ʧʨʦʩʣʫʰʘʣʠ ʣʝʢʮʠʠ ʩʚʦʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʦʪʨʫʜʥʠʢʦʚ ɸɸʅʀʀ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʛʝʦʣʦʛʠʠ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʘʨʢʪʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ ʚ ʮʝʣʦʤ, ʚʣʠʷʥʠʠ ʣʝʜʥʠʢʦʚ ʥʘ ʧʦʜʟʝʤʥʳʝ 

ʚʦʜʳ, ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʘʟʚʠʪʠʷ ʤʝʨʟʣʦʪʳ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ, ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦʜʤʝʨʟʣʦʪʥʳʭ 

ʛʘʟʦʚʳʭ ʛʠʜʨʘʪʦʚ ʥʘ ʰʝʣʴʬʝ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʘ ʪʘʢʞʝ ʧʦʩʝʪʠʣʠ ʨʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʩʦʪʨʫʜʥʠʢʘʤʠ ɸɸʅʀʀ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ɻʨʸʥ (ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʨʦʧʨʠʷʪʠʝ 10 ʚʳʧʦʣʥʝʥʦ ʯʘʩʪʠʯʥʦ.  
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ʌɻɹʋ çʄʫʨʤʘʥʩʢʦʝ ʋɻʄʉè 

ʄʝʨʦʧʨʠʷʪʠʝ 11. ʇʨʦʚʝʜʝʥʠʝ ʨʝʛʫʣʷʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʙʘʟʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʝʨʚʘʪʦʨʠʠ çɹʘʨʝʥʮʙʫʨʛè 

ɺ ʧʝʨʠʦʜ ʩ 01.01.2020 ʛʦʜʘ ʧʦ 31.12.2020 ʛʦʜʘ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʳʧʦʣʥʷʣʠʩʴ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʌɻɹʋ çʄʫʨʤʘʥʩʢʦʝ ʋɻʄʉè ʥʘ ʙʘʟʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çɹʘʨʝʥʮʙʫʨʛè 

ʢʨʫʛʣʦʛʦʜʠʯʥʦ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʯʝʣʦʚʝʢʦ-ʜʥʝʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʩʦʪʨʫʜʥʠʢʘʤʠ ʌɻɹʋ 

çʄʫʨʤʘʥʩʢʦʝ ʋɻʄʉè ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʚ 2020 ʛʦʜʫ ʩʦʩʪʘʚʠʣʦ 2405 ʯʝʣ.-ʜʥ.  

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ 2020 ʛʦʜʫ: 

1. ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 8 ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʩʪʘʥʜʘʨʪʥʳʝ ʩʨʦʢʠ. 

ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʠ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʜʘʣʴʥʦʩʪʴʶ ʚʠʜʠʤʦʩʪʠ, ʢʦʣʠʯʝʩʪʚʦʤ, ʬʦʨʤʦʡ ʠ ʚʳʩʦʪʦʡ ʦʙʣʘʯʥʦʩʪʠ, 

ʘʪʤʦʩʬʝʨʥʳʤ ʜʘʚʣʝʥʠʝʤ, ʚʣʘʞʥʦʩʪʴʶ ʚʦʟʜʫʭʘ, ʘʪʤʦʩʬʝʨʥʳʤʠ ʷʚʣʝʥʠʷʤʠ, ʚʳʩʦʪʦʡ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ. ɺʩʝʛʦ ʧʦ ʧʨʦʛʨʘʤʤʝ ʩʪʘʥʮʠʠ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 2928 ʢʦʤʧʣʝʢʩʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 2020 ʛʦʜʘ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʧʦ ʜʘʥʥʳʤ ɻʄʆ 

ɹʘʨʝʥʮʙʫʨʛ: 

ʇʦ ʜʘʥʥʳʤ ɺʄʆ çʊʝʤʧʝʨʘʪʫʨʘ ʚ ɸʨʢʪʠʢʝ ʧʦʚʳʰʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʙʳʩʪʨʝʝ, 

ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʚ ʤʠʨʝ. ʋʥʠʢʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʫʩʠʣʝʥʠʷ ʠ ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ, ʪʘʢʠʝ ʢʘʢ ʙʳʩʪʨʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʤʦʨʩʢʦʛʦ ʣʴʜʘ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʵʪʦʤʫ ʧʦʪʝʧʣʝʥʠʶ. 

ʇʦʪʝʧʣʝʥʠʝ ɸʨʢʪʠʢʠ ʙʫʜʝʪ ʠʤʝʪʴ ʜʘʣʝʢʦ ʠʜʫʱʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚ ʉʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠè. ʇʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʜʘʥʥʳʤ ʚ 2020 ʛʦʜʫ çéʤʦʨʩʢʦʡ ʣʝʜ ʚ ɸʨʢʪʠʢʝ, ʢʣʶʯʝʚʦʡ ʠʥʜʠʢʘʪʦʨ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʜʦʩʪʠʛ ʤʠʥʠʤʫʤʘ ʚ ʛʦʜʦʚʦʤ ʭʦʜʝ ʧʦʩʣʝ ʩʝʟʦʥʘ ʣʝʪʥʝʛʦ ʪʘʷʥʠʷ. ʆʥ ʩʪʘʣ 

ʚʪʦʨʳʤ ʩʘʤʳʤ ʥʠʟʢʠʤ ʪʦʣʴʢʦ ʧʦʩʣʝ ʨʝʢʦʨʜʥʦ ʥʠʟʢʦʛʦ ʤʠʥʠʤʫʤʘ, ʥʘʙʣʶʜʘʚʰʝʛʦʩʷ ʚ 2012 

ʛʦʜʫè. (ʩʘʡʪ ɻʠʜʨʦʤʝʪʮʝʥʪʨʘ ʈʦʩʩʠʠ ʩʦ ʩʩʳʣʢʦʡ ʥʘ ʩʘʡʪ ɺʄʆ). 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʇʦ ʜʘʥʥʳʤ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠ-

ʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ɹʘʨʝʥʮʙʫʨʛ 

ʦʪʢʣʦʥʝʥʠʝ ʩʨʝʜʥʝʡ ʤʝʩʷʯʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʟʘ ʜʝʚʷʪʴ 

ʤʝʩʷʮʝʚ 2020 ʛʦʜʘ ʩʦʩʪʘʚʠʣʦ 1,8 Áʉ 

(ʨʠʩ. 11.1). 

ʀʶʣʴ ʠ ʘʚʛʫʩʪ 2020 ʛʦʜʘ ʧʦ 

ʟʥʘʯʝʥʠʶ ʩʨʝʜʥʝʡ ʤʝʩʷʯʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʩʪʘʣʠ ʩʘʤʳʤʠ 

ʪʝʧʣʳʤʠ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʩ 1948 

ʛʦʜʘ. 27 ʠʶʣʷ 2020 ʛʦʜʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʧʦʚʳʰʘʣʘʩʴ ʜʦ ʧʣʶʩ 19,5 Áʉ, 

ʯʪʦ ʩʪʘʣʦ ʚʪʦʨʳʤ ʟʥʘʯʝʥʠʝʤ ʧʦʩʣʝ 

ʘʙʩʦʣʶʪʥʦʛʦ ʤʘʢʩʠʤʫʤʘ (ʧʣʶʩ 20,3 

Áʉ), ʢʦʪʦʨʳʡ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʠʶʣʝ 1999 ʛʦʜʘ. ɺ ʮʝʣʦʤ ʣʝʪʦ 2020 ʛʦʜʘ ʩʪʘʣʦ ʩʘʤʳʤ ʪʝʧʣʳʤ 

ʟʘ ʧʝʨʠʦʜ ʩ 1948 ʛʦʜʘ, ʧʨʝʚʳʩʠʚ ʧʨʝʜʳʜʫʱʝʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʡ ʩʝʟʦʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ 0,5 Áʉ. 

ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʘʥʦʤʘʣʠʷ ʩʨʝʜʥʝʡ ʩʝʟʦʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʦʪʤʝʯʘʣʘʩʴ ʚʦ ʚʩʝ 

ʩʝʟʦʥʳ ʛʦʜʘ. ɿʠʤʘ 2019-2020 ʙʳʣʘ ʪʝʧʣʝʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ ʥʘ 1,2Áʉ, ʚʝʩʥʘ (ʤʘʡ) ï ʥʘ 

3,0Áʉ, ʣʝʪʦ ï ʥʘ 2,5Áʉ, ʦʩʝʥʴ (ʩʝʥʪʷʙʨʴ) ï ʥʘ 2,2Áʉ. ʉʨʝʜʥʷʷ ʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʙʳʣʘ ʚʳʰʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ ʚʦ ʚʩʝ ʤʝʩʷʮʳ ʩ ʦʢʪʷʙʨʷ 2019 ʧʦ ʩʝʥʪʷʙʨʴ 2020, ʢʨʦʤʝ ʤʘʨʪʘ. 
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ʄʘʨʪ 2020 ʛʦʜʘ ʩʪʘʣ ʩʘʤʳʤ ʭʦʣʦʜʥʳʤ ʤʝʩʷʮʝʤ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʥʘʜʮʘʪʴ ʣʝʪ. ʉʨʝʜʥʷʷ 

ʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣʘ ʤʠʥʫʩ 15,4 Áʉ, ʯʪʦ ʧʦʯʪʠ ʥʘ ʛʨʘʜʫʩ ʥʠʞʝ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ. (ʇʝʨʠʦʜ ʩ ʦʢʪʷʙʨʷ ʧʦ ʘʧʨʝʣʴ ʚʢʣʶʯʠʪʝʣʴʥʦ ʧʦʣʥʦʩʪʴʶ ʦʪʥʦʩʠʪʩʷ ʢ 

ʩʝʟʦʥʫ ï ʟʠʤʘ; ʤʘʡ ʙʳʣ ʦʪʥʝʩʝʥ ʢ ʩʝʟʦʥʫ ï ʚʝʩʥʘ; ʧʝʨʠʦʜ ʠʶʥʴ ïʘʚʛʫʩʪ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʟʦʥʫ ï 

ʣʝʪʦ; ʩʝʥʪʷʙʨʴ ï ʦʩʝʥʴ). 

ʆʩʘʜʢʠ 

çɻʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝè ʚ 

ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʘʜʘʶʱʠʭ ʦʩʘʜʢʦʚ. 

ʊʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʛʦʜʦʚʦʡ 

ʩʫʤʤʳ ʦʩʘʜʢʦʚ ʦʪʤʝʯʘʝʪʩʷ ʠ ʚ 

ɹʘʨʝʥʮʙʫʨʛʝ. ʆʜʥʘʢʦ, ʚ 2019 ʛʦʜʫ 

ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ 

ʩʦʩʪʘʚʠʣʦ ʣʠʰʴ 383 ʤʤ, ʯʪʦ ʥʘ ʪʨʝʪʴ 

ʤʝʥʴʰʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ. ɿʘ 

ʜʝʚʷʪʴ ʤʝʩʷʮʝʚ 2020 ʛʦʜʘ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʚ ɹʘʨʝʥʮʙʫʨʛʝ 

ʩʦʩʪʘʚʠʣʦ ʦʢʦʣʦ 75 % ʦʪ ʩʚʦʝʡ 

ʛʦʜʦʚʦʡ ʥʦʨʤʳ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʦʩʘʜʢʦʚ ʚ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ 

ʥʦʩʠʣʦ ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʭʘʨʘʢʪʝʨ 

(ʨʠʩ.11.2). 

ʅʘʠʤʝʥʴʰʝʝ ʤʝʩʷʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʦʪʤʝʯʘʣʦʩʴ ʚ ʷʥʚʘʨʝ ʠ ʘʧʨʝʣʝ, 35 ʠ 37 % 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʅʘʠʙʦʣʴʰʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ï ʚ ʤʘʨʪʝ ʠ ʩʝʥʪʷʙʨʝ, ʢʦʛʜʘ ʟʘ ʤʝʩʷʮ 

ʚʳʧʘʣʦ ʙʦʣʝʝ 90 ʤʤ ʦʩʘʜʢʦʚ. 

ʆʧʘʩʥʳʝ ʷʚʣʝʥʠʷ 

ɿʘ 9 ʤʝʩʷʮʝʚ 2020 ʛʦʜʘ ʥʘʙʣʶʜʘʣʦʩʴ 1 ʦʧʘʩʥʦʝ ʷʚʣʝʥʠʝ: 22 ʤʘʨʪʘ ʚ ɹʘʨʝʥʮʙʫʨʛʝ 

ʥʘʙʣʶʜʘʣʩʷ ʦʯʝʥʴ ʩʠʣʴʥʳʡ ʩʥʝʛ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ 23,2 ʤʤ ʟʘ 12 ʯʘʩʦʚ. 

2. ʄʦʨʩʢʠʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʨʘʙʦʪʳ 

ʅʘ ʩʪʘʥʮʠʠ ʧʨʦʚʦʜʷʪʩʷ: 

- ʥʘʙʣʶʜʝʥʠʷ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʧʦ ʬʫʪʰʪʦʢʫ ʚ 06, 12, 18 ɺʉɺ ʠ ʧʦ ʤʘʨʝʦʛʨʘʬʫ ʝʞʝʯʘʩʥʦ; 

- ʥʘʙʣʶʜʝʥʠʷ ʥʘʜ ʚʦʣʥʝʥʠʝʤ ʚʠʟʫʘʣʴʥʦ ʚ 06, 12, 18 ɺʉɺ; 

- ʣʝʜʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʚ ʟʘʣʠʚʘʭ ɻʨʝʥʬʴʦʨʜ ʠ ʀʩʬʴʦʨʜ ʩ ʠʟʤʝʨʝʥʠʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʧʦʩʪʦʷʥʥʦʡ ʪʦʯʢʝ (ʪʦʣʱʠʥʘ ʣʴʜʘ, ʛʣʫʙʠʥʘ ʝʛʦ ʧʦʛʨʫʞʝʥʠʷ, ʚʳʩʦʪʘ ʠ 

ʧʣʦʪʥʦʩʪʴ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʣʴʜʫ); 

- ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʚʠʜʠʤʦʩʪʴʶ ʚ ʩʪʦʨʦʥʫ ʤʦʨʷ - ʝʞʝʜʥʝʚʥʦ ʚ 06, 12, 18 ɺʉɺ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʠ ʩʦʣʝʥʦʩʪʠ ʤʦʨʩʢʦʡ ʚʦʜʳ ʘʨʝʦʤʝʪʨʠʨʦʚʘʥʠʝʤ 1 ʨʘʟ ʚ ʩʫʪʢʠ ʚ 12 
ɺʉɺ; 

- ʠʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʝʞʝʜʥʝʚʥʦ ʚ 06, 12, 18 ɺʉɺ. 

ɺʩʝʛʦ ʧʨʦʚʝʜʝʥʦ 1098 ʢʦʤʧʣʝʢʩʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. 

3. ʈʘʜʠʘʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ɺ ʧ. ɹʘʨʝʥʮʙʫʨʛ ʧʨʦʠʟʚʦʜʷʪʩʷ ʝʞʝʜʥʝʚʥʦʝ ʠʟʤʝʨʝʥʠʝ ʤʦʱʥʦʩʪʠ ʘʤʙʠʝʥʪʥʦʛʦ 

ʵʢʚʠʚʘʣʝʥʪʘ ʜʦʟʳ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ (ʄʕɼ, ʤʢɿʚ/ʯ) ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ï 

ʚʳʧʦʣʥʝʥʦ 365 ʠʟʤʝʨʝʥʠʷ. 

ɼʘʥʥʳʝ ʧʝʨʝʜʘʚʘʣʠʩʴ ʚ ʄʊ ɸʉʂʈʆ ï ʄʫʨʤʘʥʩʢʘʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ. ʇʦ ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ 

ɻʄʆ ɹʘʨʝʥʮʙʫʨʛ ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ (ʤʦʱʥʦʩʪʴ ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʜʦʟʳ ʥʘ ʤʝʩʪʥʦʩʪʠ) 

ʠʟʤʝʥʷʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʢʦʣʝʙʘʥʠʡ ʧʨʠʨʦʜʥʦʛʦ ʬʦʥʘ: ʦʪ 0,09 ʜʦ 0,13 ʤʢɿʚ/ʯʘʩ. 

 

ʈʠʩʫʥʦʢ 11.2 ï ʂʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ (ʤʤ) ʚ 2020 ʛʦʜʫ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʦʡ 
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4. ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ 

ɸʢʪʠʥʦʤʝʪʨʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʝʞʝʜʥʝʚʥʦ ʚ ʩʚʝʪʣʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʧʦ 

ʧʠʨʘʥʦʤʝʪʨʫ ʄ-80 (ʠʟʤʝʨʝʥʠʝ ʩʫʤʤʘʨʥʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ) ʩ ʟʘʧʠʩʴʶ ʥʘ ʠʥʪʝʛʨʘʪʦʨ ʍ-

607. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ 366 ʥʘʙʣʶʜʝʥʠʡ. 

ʀʟʤʝʨʝʥʠʷ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʟʦʥʘ ʚ ʘʪʤʦʩʬʝʨʝ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʩʚʝʪʣʦʝ ʚʨʝʤʷ ʩʫʪʦʢ 

ʦʟʦʥʦʤʝʪʨʦʤ ʄ-124. ʂʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ ʩʦʩʪʘʚʠʣʦ 366. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʠʟʤʝʨʝʥʠʡ ʯʘʩʦʚʦʡ ʘʤʧʣʠʪʫʜʳ ʠʟʤʝʥʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ 

ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ï 8784 ʯʘʩʦʚ. 

ʀʟʤʝʨʝʥʠʝ ʪʨʝʭʯʘʩʦʚʦʛʦ ʂ-ʠʥʜʝʢʩʘ ʚʦʟʤʫʱʝʥʥʦʩʪʠ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ï 2928 ʯʘʩʦʚ. 

ʈʝʛʠʩʪʨʘʮʠʷ ʫʨʦʚʥʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʨʘʜʠʦʠʟʣʫʯʝʥʠʷ ʥʘ ʯʘʩʪʦʪʝ 30 ʄɻʮ ʩ ʦʧʝʨʘʪʠʚʥʦʡ 

ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ ʚ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʈʦʩʛʠʜʨʦʤʝʪʘ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʫʩʣʦʚʠʡ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ʚ ɸʨʢʪʠʯʝʩʢʦʤ ʨʝʛʠʦʥʝ ï 8784 ʯʘʩʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʝʨʠʦʜʦʚ ʘʥʦʤʘʣʴʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ï 366 ʩʨʦʢʦʚ. 

ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 108 ʤʘʛʥʠʪʥʳʭ ʙʫʨʴ.  

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʘʨʭʠʧʝʣʘʛ ʐʧʠʮʙʝʨʛʝʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʦʙʣʘʩʪʠ ʘʢʪʠʚʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʳ ʩ ʯʘʩʪʠʮʘʤʠ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘʨʦʞʜʝʥʠʝ 

ʠʦʥʦʩʬʝʨʥʦ-ʤʘʛʥʠʪʥʳʭ ʙʫʨʴ, ʮʝʥʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʡ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ 

ʦʯʝʚʠʜʥʦʡ. ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ɹʘʨʝʥʮʙʫʨʛʘ ʚʭʦʜʷʪ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ 

ʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʄʎ ʄɻʌʆ. 

ɽʞʝʩʫʪʦʯʥʘʷ ʛʝʦʤʘʛʥʠʪʥʘʷ ʠ ʨʠʦʤʝʪʨʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʝʨʝʜʘʸʪʩʷ ʚ 

ɻʝʣʠʦʛʝʦʬʠʟʠʯʝʩʢʠʡ ʎʝʥʪʨ ʈʦʩʛʠʜʨʦʤʝʪʘ, ʄʫʨʤʘʥʩʢʠʡ ʎʝʥʪʨ ʤʦʥʠʪʦʨʠʥʛʘ ʛʝʦʬʠʟʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ, ʦʪʜʝʣ ʛʝʦʬʠʟʠʢʠ ʌɻɹʋ çɸɸʅʀʀè. 

5.  ʇʨʦʯʝʝ 

ʄʘʪʝʨʠʘʣʳ ʥʘʙʣʶʜʝʥʠʡ ɻʄʆ ɹʘʨʝʥʮʙʫʨʛ ʦʙʨʘʙʦʪʘʥʳ, ʨʝʟʫʣʴʪʘʪʳ ʟʘʥʝʩʝʥʳ ʚ 

ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʙʘʟʫ ʜʘʥʥʳʭ. ʆʙʲʝʤ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʟʘ 2020 ʛʦʜ ʩʦʩʪʘʚʠʣ 0,1 ɻʙ. 

ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʧʝʨʘʪʠʚʥʘʷ ʧʝʨʝʜʘʯʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ɻʄʆ ɹʘʨʝʥʮʙʫʨʛ ʚ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʈʦʩʛʠʜʨʦʤʝʪʘ. ɻʄʆ ɹʘʨʝʥʮʙʫʨʛ ʚʢʣʶʯʝʥ ʚ ʧʫʙʣʠʢʘʮʠʶ ɺʄʆ 

ˉ 9 ʊʦʤ ʉ1 ʜʣʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʙʤʝʥʘ. 

ʇʨʦʜʦʣʞʘʝʪʩʷ ʠʟʫʯʝʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʘʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ ʠ ʨʘʟʚʠʪʠʝ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʘʨʢʪʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʨʝʛʫʣʷʨʥʳʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʙʘʟʝ ɻʄʆ ɹʘʨʝʥʮʙʫʨʛ 

ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʨʝʧʣʘʚʘʥʠʷ. 

ʆʧʝʨʘʪʠʚʥʘʷ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ɻʄʆ ɹʘʨʝʥʮʙʫʨʛ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʠʥʦʧʪʠʢʘʤʠ ʌɻɹʋ çʄʫʨʤʘʥʩʢʦʝ ʋɻʄʉè ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʥʦʟʦʚ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ ʦ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʷʭ ʠ ʦʧʘʩʥʳʭ ʷʚʣʝʥʠʷʭ (ʆʗ) ʧʦ ʚʩʝʡ ʟʦʥʝ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʄʫʨʤʘʥʩʢʦʛʦ ʋɻʄʉ (ʢʘʢ ʤʦʨʩʢʦʡ, ʪʘʢ ʠ ʤʘʪʝʨʠʢʦʚʦʡ). ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ 

ʆʗ (ʩʠʣʴʥʳʡ ʩʥʝʛ, ʤʝʪʝʣʴ, ʰʪʦʨʤʦʚʦʡ ʚʝʪʝʨ) ʩʚʷʟʘʥʦ ʩ ʮʠʢʣʦʥʘʤʠ, ʬʦʨʤʠʨʫʶʱʠʤʠʩʷ ʚ 

ɻʨʝʥʣʘʥʜʩʢʦʤ ʤʦʨʝ ʠ ʫʛʣʫʙʣʷʷʩʴ ʩʪʨʝʤʠʪʝʣʴʥʦ ʩʤʝʱʘʶʱʠʤʠʩʷ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ ɹʘʨʝʥʮʝʚʘ 

ʤʦʨʷ. 

ʇʨʝʜʣʦʞʝʥʠʷ 

ɺ ʮʝʣʷʭ ʠʟʫʯʝʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʘʪʤʦʩʬʝʨʝ ʠ ʦʢʝʘʥʝ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ɸʨʢʪʠʯʝʩʢʦʛʦ 

ʨʝʛʠʦʥʘ; ʫʢʨʝʧʣʝʥʠʷ ʧʦʟʠʮʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ 

ʧʨʦʜʦʣʞʠʪʴ ʚ 2021 ʛʦʜʫ ʧʨʦʚʝʜʝʥʠʝ ʨʝʛʫʣʷʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʙʘʟʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʝʨʚʘʪʦʨʠʠ ɹʘʨʝʥʮʙʫʨʛ. 

ʄʝʨʦʧʨʠʷʪʠʝ 11 ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ.  
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ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè ʩʦʚʤʝʩʪʥʦ ʩ ʌɻɹʋ çɸɸʅʀʀè 

ʄʝʨʦʧʨʠʷʪʠʝ 12. ʌʦʥʦʚʳʡ ʠ ʣʦʢʘʣʴʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʚ ʨʘʡʦʥʘʭ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ 

ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯ ʤʝʨʦʧʨʠʷʪʠʷ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʤ ʬʠʣʠʘʣʦʤ ʌɻɹʋ çʅʇʆ 

çʊʘʡʬʫʥè ʚ 2020 ʛ. ʚʳʧʦʣʥʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ, ʚʢʣʶʯʘʶʱʠʝ 

ʨʘʙʦʪʳ ʧʦ ʬʦʥʦʚʦʤʫ ʠ ʣʦʢʘʣʴʥʦʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʟʘʛʨʷʟʥʝʥʠʷ ʦʙʲʝʢʪʦʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʨʘʡʦʥʝ ʧʦʩʝʣʢʘ ɹʘʨʝʥʮʙʫʨʛ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʢʚʘʪʦʨʠʶ 

ʠ ʧʦʙʝʨʝʞʴʷ ʟʘʣʠʚʘ ɻʨʸʥʬʴʦʨʜ ʠ ʦʙʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʨʘʡʦʥʝ ʧʦʩ. ʇʠʨʘʤʠʜʘ. 

 ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʤ ʬʠʣʠʘʣʦʤ ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʅʀʊʈ ʈʦʩʛʠʜʨʦʤʝʪʘ ʥʘ 2020ï2024 ʛʛ., ʪʝʤʘ 4.3.3 çʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʠ 

ʪʝʥʜʝʥʮʠʡ ʠʟʤʝʥʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè 

ʎʝʣʠ ʨʘʙʦʪʳ: 

 ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ 

(ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʤʦʨʩʢʠʭ ʚʦʜ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʚʦʜ ʠ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʚʦʜʦʸʤʦʚ ʩʫʰʠ, ʧʦʯʚʝʥʥʳʭ ʚʦʜ, ʧʦʯʚ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ) ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʠ 

ʚ ʙʣʠʞʘʡʰʠʭ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩʸʣʢʦʚ ɹʘʨʝʥʮʙʫʨʛ ʠ ʇʠʨʘʤʠʜʘ, ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚʢʣʶʯʘʷ ʩʦʧʨʝʜʝʣʴʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʦʚ. 

ɺʳʷʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʠ 

ʣʠʢʚʠʜʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʣʦʢʘʣʠʟʘʮʠʷ, ʧʘʩʧʦʨʪʠʟʘʮʠʷ, ʦʮʝʥʢʘ ʠʭ 

ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ. 

ʂ ʦʩʥʦʚʥʳʤ ʟʘʜʘʯʘʤ ʦʪʥʦʩʷʪʩʷ: 

ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʦʪʙʦʨʘ ʧʨʦʙ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʨʘʡʦʥʝ ʧʦʩ. 

ɹʘʨʝʥʮʙʫʨʛ ʠ ʧʦʩ. ʇʠʨʘʤʠʜʘ ʩ ʧʨʠʣʝʛʘʶʱʠʤʠ ʘʢʚʘʪʦʨʠʷʤʠ ʟʘʣʠʚʘ ɻʨʝʥʬʴʦʨʜ ʠ ʙʫʭʪʳ 

ʇʝʪʫʥʴʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

ɺʳʧʦʣʥʝʥʠʝ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʦʙʨʘʥʥʳʭ 

ʦʙʨʘʟʮʦʚ ʠ ʧʨʦʙ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʈɸʕ-ʐ 

(ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ) ʠ ʙʘʟʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè 

(ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ). 

ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ 

ʕʢʩʧʝʜʠʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʚ 2020 ʛ. ʧʦ ʦʪʙʦʨʫ ʧʨʦʙ ʥʘ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ ʚʳʧʦʣʥʝʥʳ ʧʦ 

ʩʦʢʨʘʱʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʚ ʩʚʷʟʠ ʩ ʚʚʝʜʝʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʧʦ ʜʦʩʪʘʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʈɸʕ-ʐ (ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ, ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ) ʠʟ-ʟʘ ʧʘʥʜʝʤʠʠ COVID-19 ʠ 

ʜʨʫʛʠʭ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʤʝʨ, ʧʨʝʜʧʨʠʥʷʪʳʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʝʡ ʠ ʅʦʨʚʝʛʠʝʡ, ʩ ʮʝʣʴʶ 

ʥʝʜʦʧʫʱʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʠ. 

ɺ 2020 ʛʦʜʫ ʚ ʨʘʡʦʥʝ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ ʠ ʧʦʩ. ʇʠʨʘʤʠʜʘ ʥʘ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ ʦʪʦʙʨʘʥʦ 

ʩʦʪʨʫʜʥʠʢʘʤʠ ɸɸʅʀʀ: 

 - 14 ʧʨʦʙ ʨʘʩʪʝʥʠʡ (7 ʧʨʦʙ ʤʭʘ, 7 ʧʨʦʙ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ); 

- 14 ʧʨʦʙ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ; 

- 2 ʧʨʦʙʳ ʤʦʨʩʢʦʡ ʚʦʜʳ ʚ ʨʘʡʦʥʝ ʧʦʨʪʘ ʠ ʚʦʜʦʟʘʙʦʨʘ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ; 

- 4 ʧʨʦʙʳ ʤʦʨʩʢʦʡ ʚʦʜʳ ʚ ʨʘʡʦʥʝ ʧʦʨʪʘ ʧʦʩ. ʇʠʨʘʤʠʜʘ; 

- 1 ʧʨʦʙʘ ʦʟʸʨʥʦʡ ʚʦʜʳ ʠʟ ʦʟ. ɹʠʝʥʜʘ-ʉʪʝʤʤʝ; 

- 1 ʧʨʦʙʘ ʨʝʯʥʦʡ ʚʦʜʳ ʠʟ ʨ. ɻʨʝʥʜʘʣʩʝʣʴʚʘ. 

ɺ ʧʨʦʙʘʭ ʤʦʨʩʢʦʡ, ʨʝʯʥʦʡ ʠ ʦʟʝʨʥʦʡ ʚʦʜʳ ʠʟʤʝʨʝʥʳ ʪʝʤʧʝʨʘʪʫʨʘ ʠ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ, ʜʘʣʝʝ ʧʨʦʙʳ ʟʘʤʦʨʦʞʝʥʳ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ 

ʘʥʘʣʠʟʦʚ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʳ ʭʨʘʥʷʪʩʷ ʥʘ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ ʠ ʙʫʜʫʪ ʜʦʩʪʘʚʣʝʥʳ ʚ ʙʘʟʦʚʫʶ 

ʣʘʙʦʨʘʪʦʨʠʶ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʫʜʫʪ ʦʙʦʙʱʝʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʦʙʟʦʨʝ 

ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʨʘʡʦʥʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ 

ʐʧʠʮʙʝʨʛʝʥ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʬʠʣʠʘʣ ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè ʧʨʠʥʠʤʘʝʪ 

ʫʯʘʩʪʠʝ ʚ ʜʚʫʭ ʧʨʦʝʢʪʘʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʟʫʯʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ: 

- Harmonization of methods of marine microplastic assessment in the Arctic ï HAMPSTER;   

- EUROpean Quality Controlled Harmonization Assuring Reproducible Monitoring and 

assessment of plastic pollution ï EUROqCHARM. 

ɿʘ 2020 ʛʦʜ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʤ ʬʠʣʠʘʣʦʤ ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè ʧʦʜʛʦʪʦʚʣʝʥʳ ʠ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ: 

Frumin G.T., Demeshkin A.S., Obiazov V.A., Malysheva N.A., Paranina A.N. Ecological and 

toxicological assessment of heavy metal pollution of the Biend-Stemme lake (West Spitsbergen) // 

IOP Conf. Ser. 2020: Earth Environ. Sci. 539 0120342. (Scopus) 

ʌʨʫʤʠʥ ɻ.ʊ., ɼʝʤʝʰʢʠʥ ɸ.ʉ. ʕʢʦʣʦʛʦ-ʪʦʢʩʠʢʦʣʦʛʯʝʩʢʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʦʟʝʨʘ 

ɹʠʝʥʜʘ-ʉʪʝʤʤʝ (ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ). // ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʭʠʤʠʷ. 2020. ʊ. 29. ˉ 4. ʉ. 175-178. 

(ʨʝʬ. ɺɸʂ) 

ɼʝʤʝʰʢʠʥ ɸ.ʉ. ʄʦʥʠʪʦʨʠʥʛ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ɸʨʢʪʠʢʝ. // ʄʝʞʜʫʥʘʨʦʜʥʘʷ 

ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ɸʨʢʪʠʢʠ ʠ ɸʥʪʘʨʢʪʠʢʠè 

2 ï 4 ʤʘʨʪʘ 2020 ʛ., ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. ʉ. 322-323. 

ɼʝʤʝʰʢʠʥ ɸ.ʉ. ʆʮʝʥʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. // 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ 

ɸʨʢʪʠʢʠ ʠ ɸʥʪʘʨʢʪʠʢʠè 2 ï 4 ʤʘʨʪʘ 2020 ʛ., ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. ʉ. 324-326. 

ʄʝʨʦʧʨʠʷʪʠʝ 12 ʚʳʧʦʣʥʝʥʦ ʯʘʩʪʠʯʥʦ. ʇʦʣʝʚʘʷ ʯʘʩʪʴ ʩʦʢʨʘʱʝʥʘ. 
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ʄʝʨʦʧʨʠʷʪʠʷ ʈʦʩʥʝʜʨ 

ɸʆ çʇʄɻʈʕè, ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè 

ʄʝʨʦʧʨʠʷʪʠʝ 13. ʈʝʛʠʦʥʘʣʴʥʳʝ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ 

ʧʨʦʛʨʘʤʤʳ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʢʦʤʧʣʝʢʪʘ ʢʘʨʪ ʠ ʩʭʝʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʤʘʩʰʪʘʙʘ 1:1 000 000 ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʠʪ ʚ ʦʮʝʥʢʝ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʠʟʫʯʝʥʥʦʩʪʠ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʠ ʧʦʜʛʦʪʦʚʢʝ ʦʙʦʩʥʦʚʘʥʠʷ ʧʦʜ ʢʘʨʪʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ 

ʚ ʤʘʩʰʪʘʙʝ 1:1 000 000, ʩʙʦʨʝ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʩʦʟʜʘʥʠʶ ʢʦʤʧʣʝʢʪʘ 

ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʘʨʪ ʠ ʩʭʝʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʰʪʘʙʘ 1:1 000 000 ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ. ɿʘʢʘʟʯʠʢ ï ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷ, ʠʩʧʦʣʥʠʪʝʣʴ ï ɸʆ çʇʄɻʈʕè. 

ʉʧʝʮʠʘʣʠʩʪʳ ɸʆ çʇʄɻʈʕè, ʧʨʠʥʠʤʘʚʰʠʝ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʘʭ: ʄʠʣʦʩʣʘʚʩʢʠʡ ʄ.ʖ., 

ʥʘʯʘʣʴʥʠʢ ʧʘʨʪʠʠ (m.miloslavskiy@mail.ru), ʉʠʨʦʪʢʠʥ ɸ.ʅ., ʛʣʘʚʥʳʡ ʛʝʦʣʦʛ (pechenga-

67@yandex.ru), ʆʢʫʥʝʚ ɸ.ʉ., ʛʝʦʣʦʛ 1 ʢʘʪʝʛʦʨʠʠ geoalex26@gmail.com), ʐʘʨʠʥ ɺ.ɺ., ʚʝʜʫʱʠʡ 

ʛʝʦʣʦʛ (sharin_v@mail.ru). 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʢʣʶʯʘʶʪ: 

- ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʤʘʨʰʨʫʪʦʚ ʠ ʩʦʩʪʘʚʣʝʥʠʝʤ ʨʘʟʨʝʟʦʚ ʩ ʧʦʣʝʚʳʭ ʙʘʟ ʚ 
ʨʘʡʦʥʘʭ ʨʘʚʥʠʥʳ ɹʦʛʝʤʘʥʘ ʠ ʕʨʜʤʘʥʘ, ʕʢʤʘʥʬʴʦʨʜ ʠ ɹʠʣʣʝʬʴʦʨʜ. 

- ʉʦʩʪʘʚʣʝʥʠʝ ʢʦʤʧʣʝʢʪʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʢʘʨʪ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʰʪʘʙʘ 
1:100 000 ʜʣʷ ʨʘʡʦʥʦʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɿʝʤʣʠ ʆʩʢʘʨʘ II ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɿʝʤʣʠ ɼʠʢʩʦʥʘ. 

- ʉʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʠ ʠ ʚʝʱʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ ʧʦʨʦʜ ʥʠʞʥʝʧʨʦʪʦʨʝʟʦʡʩʢʦʛʦ 

ʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʦʚ; ʧʝʪʨʦʣʦʛʠʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ; 

ʩʪʨʫʢʪʫʨʥʳʤ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʟʦʥ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ; 

ʛʝʦʤʦʨʬʦʣʦʛʠʠ, ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʠ ʛʝʦʵʢʦʣʦʛʠʠ 

ɺ 2020 ʛ. ʦʞʠʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

1. ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʩ ʧʫʥʢʪʘʤʠ ʧʨʦʷʚʣʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʜʣʷ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 
ɿʝʤʣʠ ɼʠʢʩʦʥʘ ʤʘʩʰʪʘʙʘ 1:100 000; 

2. ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʠ ʢʘʨʪʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʣʷ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɿʝʤʣʠ 
ʆʩʢʘʨʘ II ʤʘʩʰʪʘʙʘ 1:100 000; 

3. ɻʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʦʪʨʘʞʘʶʱʠʝ ʫʪʦʯʥʝʥʥʳʝ ʩʭʝʤʳ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɿʝʤʣʠ ʆʩʢʘʨʘ 

II ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʠ ʝʛʦ ʚʟʘʠʤʦʩʚʷʟʴ ʩ 

ʦʩʥʦʚʥʳʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ; 

4. ɻʝʦʣʦʛʦ-ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ɿʝʤʣʠ ɼʠʢʩʦʥʘ, ʦʪʨʘʞʘʶʱʠʝ ʠʭ ʩʪʨʦʝʥʠʝ, ʚʦʟʨʘʩʪ, ʛʝʥʝʟʠʩ, ʩʦʩʪʘʚ ʠ ʩʪʝʧʝʥʴ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ, ʛʨʘʥʠʮ ʠ ʧʣʦʱʘʜʝʡ ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ;  

5. ʂʦʤʧʣʝʢʪ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʤʘʢʝʪʘ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʣʝʛʝʥʜʳ ʜʣʷ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ (ʜʦʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ) ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1:1 000 000 ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ; 

6. ʆʙʦʩʥʦʚʘʥʠʝ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʨʘʙʦʪ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʢʘʨʪʠʨʦʚʘʥʠʶ ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ ʤʘʩʰʪʘʙʘ 1:1 000 000. 

ɺ ʩʚʷʟʠ ʩ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʝʟʜʘ ʥʘ 

ʐʧʠʮʙʝʨʛʝʥ, ʧʦʣʝʚʦʡ ʵʪʘʧ ʥʝ ʩʦʩʪʦʷʣʩʷ. ʈʘʙʦʪʳ ʦʛʨʘʥʠʯʠʣʠʩʴ ʢʘʤʝʨʘʣʴʥʳʤ ʩʙʦʨʦʤ ʠ 

ʦʙʨʘʙʦʪʢʦʡ ʤʘʪʝʨʠʘʣʦʚ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ, ʠʟ ʆʞʠʜʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʫʯʝʥʳ ʪʦʣʴʢʦ 

ʨʝʟʫʣʴʪʘʪʳ ʧʫʥʢʪʦʚ 5 ʠ 6: 

ï ʩʦʙʨʘʥ ʢʦʤʧʣʝʢʪ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʤʘʢʝʪʘ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʣʝʛʝʥʜʳ ʜʣʷ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ (ʜʦʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ) ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1:1 000 000 ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ, ʚʢʣʶʯʘʶʱʠʡ: ʢʘʨʪʳ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʦʡ 

ʠʟʫʯʝʥʥʦʩʪʠ ʘʨʭʠʧʝʣʘʛʘ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; ʢʘʨʪʳ 
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ʛʝʦʣʦʛʠʯʝʩʢʠʭ çʥʝʩʙʠʚʦʢè ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʘʨʭʠʧʝʣʘʛʘ; ʩʭʝʤʳ 

ʢʦʨʨʝʣʷʮʠʠ ʦʪʣʦʞʝʥʠʡ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʯʝʭʣʘ ʘʨʭʠʧʝʣʘʛʘ ʩ ʦʜʥʦʚʦʟʨʘʩʪʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ 

ʩʤʝʞʥʳʭ ʨʘʡʦʥʦʚ ɸʨʢʪʠʢʠ; ʙʘʟʘ ʜʘʥʥʳʭ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʠʟʦʪʦʧʥʳʤ ʜʘʪʠʨʦʚʢʘʤ 

ʢʦʨʝʥʥʳʭ ʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʧʦʨʦʜ. 

ï ʧʦʜʛʦʪʦʚʣʝʥ ʤʘʢʝʪ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʣʝʛʝʥʜʳ ʜʣʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ (ʜʦʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʪʣʦʞʝʥʠʡ) ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1:1 000 000 ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ; 

ï ʧʦʜʛʦʪʦʚʣʝʥʳ ʦʙʟʦʨ ʠ ʦʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʡ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʦʡ ʠʟʫʯʝʥʥʦʩʪʠ 

ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ; 

ï ʧʦʜʛʦʪʦʚʣʝʥ ʤʘʢʝʪ ʢʘʜʘʩʪʨʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʧʨʦʷʚʣʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ; 

ï ʩʦʩʪʘʚʣʝʥʦ ʦʙʦʩʥʦʚʘʥʠʝ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʨʘʙʦʪ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʢʘʨʪʠʨʦʚʘʥʠʶ 

ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʤʘʩʰʪʘʙʘ 1:1 000 000. 

ʉʧʝʮʠʘʣʠʩʪʘʤʠ ʐʧʠʮʙʝʨʛʝʥʩʢʦʡ ʧʘʨʪʠʠ ɸʆ çʇʄɻʈʕè ʚ ʧʝʨʠʦʜ ʷʥʚʘʨʴ-ʩʝʥʪʷʙʨʴ 2020 

ʛʦʜʘ ʧʦ ʰʧʠʮʙʝʨʛʝʥʩʢʦʡ ʪʝʤʘʪʠʢʝ ʚ ʨʝʬʝʨʠʨʫʝʤʳʭ ʠʟʜʘʥʠʷʭ ʦʧʫʙʣʠʢʦʚʘʥʘ 1 (ʦʜʥʘ) ʩʪʘʪʴʷ. 

ʊʘʢʞʝ ʩʦʪʨʫʜʥʠʢʠ ʇʄɻʈʕ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ɸʨʢʪʠʢʠ ʠ ɸʥʪʘʨʢʪʠʢʠè, ʧʨʠʫʨʦʯʝʥʥʦʡ ʢ 100-

ʣʝʪʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ɸʨʢʪʠʯʝʩʢʦʛʦ ʠ ʘʥʪʘʨʢʪʠʯʝʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, 

ʧʨʦʭʦʜʠʚʰʝʡ ʩ 2 ʧʦ 4 ʤʘʨʪʘ 2020 ʛʦʜʘ: 

ʄʠʣʦʩʣʘʚʩʢʠʡ ʄ.ʖ., ʉʠʨʦʪʢʠʥ ɸ.ʅ. ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ: ʠʩʪʦʨʠʷ, ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

// ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ɸʨʢʪʠʢʠ ʠ ɸʥʪʘʨʢʪʠʢʠè. ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2 ï 4 ʤʘʨʪʘ 2020 ʛ. ʉʇʙ: ɻʅʎ 

ʈʌ ɸɸʅʀʀ, 2020.  ʉ. 344-347. 

ʐʘʨʠʥ ɺ.ɺ. ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ 

ʐʧʠʮʙʝʨʛʝʥ // ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʂʦʤʧʣʝʢʩʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ɸʨʢʪʠʢʠ ʠ ɸʥʪʘʨʢʪʠʢʠè. ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2 ï 4 ʤʘʨʪʘ 2020 

ʛ. ʉʇʙ: ɻʅʎ ʈʌ ɸɸʅʀʀ, 2020. ʉ. 358-361. 

ʉʠʨʦʪʢʠʥ, ɸ.ʅ., ʄʠʣʦʩʣʘʚʩʢʠʡ, ʄ.ʖ., ʐʘʨʠʥ, ɺ.ɺ., ʂʦʩʪʝʚʘ, ʅ.ʅ., ʆʢʫʥʝʚ, ɸ.ʉ., 

ɽʚʜʦʢʠʤʦʚʘ, ʅ.ʂ., ɿʳʢʦʚ ɽ.ɸ., ʋʨʚʘʥʮʝʚ ɼ.ʄ., ɻʦʨʙʫʥʦʚ ɼ.ɸ., ʉʦʣʦʚʴʝʚʘ, ɼ. ɸ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ 

ʐʧʠʮʙʝʨʛʝʥ (ɿʝʤʣʷ ʅʦʨʜʝʥʰʝʣʴʜʘ) ʚ 2019 ʛʦʜʫ // ʀʪʦʛʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

2019 ʛʦʜʫ ʚ ʄʠʨʦʚʦʤ ʦʢʝʘʥʝ, ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʘʭ ʠ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ. ʄʘʪʝʨʠʘʣʳ 

ʢʦʥʬʝʨʝʥʮʠʠ. ʉʝʚʘʩʪʦʧʦʣʴ, 2020. ʉ. 224-231. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʄʝʨʦʧʨʠʷʪʠʝ 13 ʚʳʧʦʣʥʝʥʦ ʯʘʩʪʠʯʥʦ. ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʥʝ 

ʧʨʦʚʦʜʠʣʠʩʴ. 
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ʄʝʨʦʧʨʠʷʪʠʷ ʦʨʛʘʥʠʟʘʮʠʡ ʄʠʥʦʙʨʥʘʫʢʠ 

ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʠʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀɻ ʈɸʅ) 

ɺ ʪʝʯʝʥʠʝ 2020 ʛ. ʩʦʪʨʫʜʥʠʢʘʤʠ ʀʥʩʪʠʪʫʪʘ ʛʝʦʛʨʘʬʠʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ 

ʚʳʧʦʣʥʷʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʄʝʨʦʧʨʠʷʪʠʶ 15: ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʣʠʤʘʪʘ - ʚ 

ʨʘʤʢʘʭ ʛʦʩʟʘʜʘʥʠʷ ˉ 0127ï2019ï0009 çʀʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʣʠʤʘʪʘè. 

ɺʳʧʦʣʥʝʥʠʝ ʄʝʨʦʧʨʠʷʪʠʷ 14 ʦʩʥʦʚʘʥʦ ʥʘ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ ʧʦ ʛʨʘʥʪʫ 

ʈʌʌʀ, ʚʝʩʥʦʡ 2020 ʛ. ï ʦʥʠ ʙʳʣʠ ʧʦʣʥʦʩʪʴʶ ʦʪʤʝʥʝʥʳ. ʀʟʤʝʨʝʥʠʷ ʘʙʣʷʮʠʠ ʥʘ ʣʝʜʥʠʢʝ 

ɺʦʩʪʦʯʥʳʡ ɻʨʝʥʬʴʦʨʜ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʦʪʨʫʜʥʠʢʦʤ ʈɸʕ-ʐ ɸɸʅʀʀ ɼʝʤʠʜʦʚʳʤ ɺ.ʕ. ʚ 

ʘʚʛʫʩʪʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʪ ʧʨʦʜʦʣʞʠʪʴ ʤʘʩʩ-ʙʘʣʘʥʩʦʚʳʝ ʠʟʤʝʨʝʥʠʷ ʥʘ ʣʝʜʥʠʢʝ 

ɺʦʩʪʦʯʥʳʡ ɻʨʸʥʬʴʦʨʜ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʥʦʛʦʣʝʪʥʠʡ ʨʷʜ ʥʘʙʣʶʜʝʥʠʡ ʥʝ ʧʨʝʨʚʝʪʩʷ. 

ʄʝʨʦʧʨʠʷʪʠʝ 14. ʂʦʤʧʣʝʢʩʥʳʝ ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ 

ʐʧʠʮʙʝʨʛʝʥ 

ʅʝ ʚʳʧʦʣʥʝʥʦ ʚ ʩʚʷʟʠ ʩ ʦʪʤʝʥʦʡ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ ʚʝʩʥʦʡ 2020 ʛ. 

ʄʝʨʦʧʨʠʷʪʠʝ 15. ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ 

ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʣʠʤʘʪʘ 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʨʦʜʥʳʭ 

ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. ɺ 2020 ʛ. ʨʝʰʘʣʠʩʴ 2 ʛʨʫʧʧʳ ʟʘʜʘʯ: 

1. ɻʣʷʮʠʦʣʦʛʠʯʝʩʢʠʝ 

- ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ ʩʣʦʷ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʥʳʭ 

ʫʨʦʚʥʷʭ; 

- ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʚʥʫʪʨʠʩʫʪʦʯʥʳʭ ʢʦʣʝʙʘʥʠʡ ʤʝʪʝʦʧʘʨʘʤʝʪʨʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʤʦʭʦʚʦʛʦ 

ʧʦʢʨʦʚʘ ʥʘ ʨʝʞʠʤ ʧʨʦʪʘʠʚʘʥʠʷ ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ ʩʣʦʷ ʛʨʫʥʪʘ; 

- ɸʥʘʣʠʟ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʝʣʠʯʠʥʳ ʘʙʣʷʮʠʠ ʚ ʪʝʯʝʥʠʝ ʪʝʧʣʦʛʦ ʩʝʟʦʥʘ ï ʩ ʠʶʣʷ ʧʦ ʩʝʥʪʷʙʨʴ 

ʥʘ ʣʝʜʥʠʢʘʭ ɿʝʤʣʠ ʅʦʨʜʝʥʰʝʣʴʜʘ (ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ). 

2. ʇʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ: 

- ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʝʣʠʯʠʥʫ ʠ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦʪʦʢʦʚ 
ʫʛʣʝʨʦʜʘ ʚ ʩʠʩʪʝʤʝ çʧʦʯʚʘ-ʘʪʤʦʩʬʝʨʘè ʜʣʷ ʧʦʯʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ (ʜʣʠʥʥʳʝ ʨʷʜʳ 

ʥʘʙʣʶʜʝʥʠʡ); 

- ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʫʧʨʘʛʣʷʮʠʘʣʴʥʳʭ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ: ʦʨʛʘʥʦʛʝʥʥʳʭ 

(ʙʝʟ ʤʠʥʝʨʘʣʴʥʦʛʦ ʤʝʣʢʦʟʝʤʘ) ʚʦʜʦʨʦʩʣʝʚʳʭ ʧʣʝʥʦʢ ʠ ʧʨʦʜʫʢʪʦʚ ʠʭ ʨʘʟʣʦʞʝʥʠʷ 

ʛʝʪʝʨʦʪʨʦʬʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ (çʣʝʜʦʚʳʝ ʧʦʯʚʳè), ʢʨʠʦʢʦʥʠʪʦʚ (ʘʢʢʫʤʫʣʷʮʠʡ ʵʦʣʦʚʦʛʦ ʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʦʚ); ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʥʫʪʨʠʩʝʟʦʥʥʦʡ 

ʜʠʥʘʤʠʢʠ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʪʦʢʘ ʉʆ2 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʝʱʝʩʪʚʘ ʢʨʠʦʢʦʥʠʪʦʚ ʠ ʜʨʫʛʠʭ ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʣʝʜʥʠʢʘʭ. 

1. ɻʣʷʮʠʦʣʦʛʠʯʝʩʢʠʝ ʟʘʜʘʯʠ 

ʀʩʧʦʣʥʠʪʝʣʠ ï ʆʩʦʢʠʥ ʅ.ʀ., ʟʘʤ. ʜʠʨʝʢʪʦʨʘ, ʢʛʥ, ɸ.ɺ. ʉʦʩʥʦʚʩʢʠʡ, ʚʥʩ, ʜʛʥ, ʏʝʨʥʦʚ 

ʈ.ɸ., ʥʩ, ʢʛʥ, ʧʨʠ ʫʯʘʩʪʠʠ ʤʦʣʦʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʄʫʨʘʚʴʝʚʘ ɸ.ʗ. ʥʩ, ʢʛʥ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ ʩʣʦʷ ʥʘ ʨʘʟʥʳʭ 

ʚʳʩʦʪʥʳʭ ʫʨʦʚʥʷʭ 

ɼʣʷ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʥʘ 

ʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʧʦʯʚʳ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʚʝʣʠʯʠʥ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʚ ʪʦʣʱʝ ʛʨʫʥʪʘ. ʊʘʢʦʡ ʞʝ ʧʦʜʭʦʜ ʧʨʠʤʝʥʷʣʩʷ ʜʣʷ 

ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʧʦʢʨʦʚʦʚ ʥʘ ʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʧʦʯʚʳ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʜʣʷ 

ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ ʭʘʨʘʢʪʝʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʤʝʪʝʦʧʘʨʘʤʝʪʨʦʚ ʥʘ ʪʝʧʣʦʚʦʡ 
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ʨʝʞʠʤ ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ ʩʣʦʷ ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʫʥʪʘ ʥʘ ʛʣʫʙʠʥʘʭ 

ʜʦ 70 ʩʤ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʥʳʭ ʫʨʦʚʥʷʭ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ (ʅʋʄ) ʧʨʠ ʨʘʟʥʦʡ ʪʦʣʱʠʥʝ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ ʠ ʥʘʣʠʯʠʠ ʤʦʭʦʚʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʦʪʜʝʣʴʥʳʭ ʚʳʩʦʪʘʭ. ɼʣʷ ʠʟʤʝʨʝʥʠʡ ʧʨʠʤʝʥʷʣʠʩʴ 

ʪʝʨʤʦʭʨʦʥʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʛʣʫʙʠʥʘʭ 0, 10, 30, 50 ʠ 70 ʩʤ ï ʚ ʪʨʝʭ ʪʦʯʢʘʭ ʥʘ ʩʢʣʦʥʝ ʛʦʨʳ 

ʋʣʘʬ ï ʦʪ ʫʨʦʚʥʷ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ (ɻʄʆ) ɹʘʨʝʥʮʙʫʨʛ ʜʦ ʧʦʯʪʠ 400 ʤ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʛʨʫʥʪʘ ʥʘ ʨʘʟʥʳʭ ʛʣʫʙʠʥʘʭ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʥʳʭ 

ʫʨʦʚʥʷʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ ʝʝ ʟʥʘʯʝʥʠʷ ʥʘ ɻʄʆ 

ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʝʨʠʦʜʦʚ ʩ ʦʪʪʝʧʝʣʷʤʠ), ʯʝʤ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʘ ʚ ʪʨʝʭ ʪʦʯʢʘʭ, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʘʷ ʨʘʟʥʠʮʘ ʙʳʣʘ ʩ 1-ʡ ʪʦʯʢʦʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʚʳʩʦʪʝ ɻʄʆ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. ɼʦ ʦʢʪʷʙʨʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘ ɻʄʆ ɹʘʨʝʥʮʙʫʨʛ 

ʚ ʧʝʨʠʦʜ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʚʳʰʝ, ʯʝʤ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʫʥʪʘ ʚ ʪ.3 ʥʘ 

ʛʣʫʙʠʥʝ 30 ʩʤ. ʊʦʛʜʘ ʢʘʢ ʜʣʷ ʪʦʯʝʢ 1 ʠ 2 

ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʫʥʪʘ ʥʘ ʛʣʫʙʠʥʝ 30 ʩʤ 

ʤʦʞʝʪ ʙʳʪʴ, ʢʘʢ ʚʳʰʝ, ʪʘʢ ʠ ʥʠʞʝ, ʯʝʤ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘ ʧʣʦʱʘʜʢʝ ɻʄʆ 

ɹʘʨʝʥʮʙʫʨʛ. ʕʪʦ ʚʳʟʚʘʥʦ ʪʝʤ, ʯʪʦ ʧʨʠ 

ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʫʥʪʘ ʧʦʜ 

ʤʦʭʦʚʳʤ ʧʦʢʨʦʚʦʤ. ɸ ʧʨʠ ʧʦʥʠʞʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʛʨʫʥʪ ʝʱʝ ʤʦʞʝʪ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ ʩʦʭʨʘʥʷʪʴ ʧʦʜ 

ʤʦʭʦʚʳʤ ʧʦʢʨʦʚʦʤ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʪʝʤʧʝʨʘʪʫʨʫ. ɺ ʧʝʨʠʦʜ ʩ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘ ʧʣʦʱʘʜʢʝ ɻʄʆ ʚ 

ʦʩʥʦʚʥʦʤ ʥʠʞʝ, ʯʝʤ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʫʥʪʘ 

ʧʦʜ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʧʝʨʠʦʜʦʚ ʦʪʪʝʧʝʣʝʡ (ʨʠʩ. 15.1).  

ɼʣʷ ʦʮʝʥʢʠ ʪʝʨʤʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ. ʆʥʠ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʚʨʝʤʷ ʥʘʯʘʣʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʝʩʣʠʚʘʶʱʝʡʩʷ ʤʝʨʟʣʦʪʳ ʟʘʚʠʩʠʪ ʦʪ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʧʘʨʘʤʝʪʨʦʚ 

ʩʥʝʞʥʦʛʦ ʠ ʤʦʭʦʚʦʛʦ ʧʦʢʨʦʚʦʚ, ʚʣʘʞʥʦʩʪʠ ʛʨʫʥʪʘ. ʊʘʢ, ʨʘʩʯʝʪʳ ʜʣʷ ʫʩʣʦʚʠʡ ʦ. ɿʘʧʘʜʥʳʡ 

ʐʧʠʮʙʝʨʛʝʥ ʧʨʠ ʪʦʣʱʠʥʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ 1 ʤ ʠ ʚʣʘʞʥʦʩʪʠ ʛʨʫʥʪʘ 18 % ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʥʘʣʠʯʠʝ ʤʦʭʦʚʦʛʦ ʧʦʢʨʦʚʘ Hylocomium splendens var alascanum ʪʦʣʱʠʥʦʡ 5 ʩʤ, ʩʜʚʠʛʘʝʪ 

ʥʘʯʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʩʣʠʚʘʶʱʝʡʩʷ ʤʝʨʟʣʦʪʳ, ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʥʘ 24 ʛʦʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʩʣʦʚʠʷʭ ʥʝʙʦʣʴʰʠʭ (4ï5 ʉ̄) 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʥʘ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ ʩʥʠʞʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʫʥʪʘ ʧʦʜ ʤʦʭʦʚʳʤ ʧʦʢʨʦʚʦʤ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʘʜʫʩʦʚ ʤʦʞʝʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ 

ʚʦʟʤʦʞʥʳʡ ʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʨʠ ʧʦʪʝʧʣʝʥʠʠ, ʯʪʦ ʧʨʝʜʦʭʨʘʥʷʝʪ ʤʥʦʛʦʣʝʪʥʶʶ 

ʤʝʨʟʣʦʪʫ ʦʪ ʜʝʛʨʘʜʘʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʛʨʘʜʘʮʠʠ ʤʥʦʛʦʣʝʪʥʝ-ʤʝʨʟʣʳʭ ʧʦʨʦʜ ʥʘ ʦ. 

ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ ʧʨʝʧʷʪʩʪʚʫʝʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʦʭʦʚʦʛʦ ʧʦʢʨʦʚʘ, ʢʦʪʦʨʳʡ 

ʩʣʫʞʠʪ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʩʦʭʨʘʥʝʥʠʷ ʤʝʨʟʣʦʪʳ ʧʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʢʣʠʤʘʪʝ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʤʝʩʪʥʦʩʪʠ ʧʦ 

ʤʥʦʛʦʣʝʪʥʝʤʫ ʩʥʝʛʦʤʝʨʥʦʤʫ ʤʘʨʰʨʫʪʫ ʜʦ ʚʝʨʰʠʥʳ ʛʦʨʳ ʋʣʘʬ ʪʦʣʱʠʥʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ 

ʩʥʠʞʘʝʪʩʷ ʠ ʧʨʠ ʵʪʦʤ ʧʦʥʠʞʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ. ʇʦʵʪʦʤʫ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ 

ʤʥʦʛʦʣʝʪʥʷʷ ʤʝʨʟʣʦʪʘ ʥʘ ʙʦʣʴʰʠʭ ʚʳʩʦʪʘʭ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʙʫʜʝʪ ʪʝʨʤʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʘ. 

 

 
ʈʠʩʫʥʦʢ 15.1 ï ʈʘʟʥʠʮʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ ɻʄʆ 

ɹʘʨʝʥʮʙʫʨʛ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʫʥʪʘ ʥʘ ʛʣʫʙʠʥʝ 30 ʩʤ ʟʘ 

ʧʝʨʠʦʜ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʡ (ʘ) ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ (ʙ) 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ ʪʦʯʢʘʭ: 1 - 1; 2 - 2; 3 ï 3 
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ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʚʥʫʪʨʠʩʫʪʦʯʥʳʭ ʢʦʣʝʙʘʥʠʡ ʤʝʪʝʦʧʘʨʘʤʝʪʨʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʤʦʭʦʚʦʛʦ 

ʧʦʢʨʦʚʘ ʥʘ ʨʝʞʠʤ ʧʨʦʪʘʠʚʘʥʠʷ ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ ʩʣʦʷ ʛʨʫʥʪʘ 

ɼʣʷ ʠʟʤʝʨʝʥʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ 2 ʧʣʦʱʘʜʢʠ: ʩʦ ʤʭʦʤ ʪʦʣʱʠʥʦʡ 5 ʩʤ (ʤʦʭ Hylocomium 

splendens var ï ʩ ʪʠʧʠʯʥʦ ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ) ʠ ʪʦʣʱʠʥʦʡ 1 ʩʤ (ʤʦʭ Gymnomitrion sp. ï 

ʧʝʯʸʥʦʯʥʠʢ ʩ ʪʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ). ʊʝʨʤʦʭʨʦʥʳ ʙʳʣʠ ʨʘʟʤʝʱʝʥʳ ʚ ʛʨʫʥʪ ʥʘ ʛʣʫʙʠʥʫ ʦʪ 0 

ʜʦ 90 ʩʤ ʩ ʠʥʪʝʨʚʘʣʦʤ 10 ï 20 ʩʤ ʠ ʥʘ ʚʳʩʦʪʝ 10 ʩʤ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʭʘ. ʀʥʪʝʨʚʘʣ ʟʘʧʠʩʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʩʪʘʚʣʷʣ 30 ʤʠʥ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʦʪʩʣʝʞʠʚʘʪʴ ʚʣʠʷʥʠʝ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʤʝʪʝʦʫʩʣʦʚʠʡ ʥʘ ʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʜʝʷʪʝʣʴʥʦʛʦ ʩʣʦʷ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ (ʜʘʥʥʳʝ ʩ ʩʘʡʪʘ http://rp5.ru/archive.php?wmo_id=20107) ʚ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 

ʠʟʤʝʥʷʣʘʩʴ ʦʪ 3,4ʉ̄ ʜʦ 13,6ʉ̄. ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʫʪʦʯʥʳʡ ʧʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨʳ 

ʩʦʩʪʘʚʠʣ 5,8ʉ̄. ɿʘ ʧʝʨʠʦʜ ʠʟʤʝʨʝʥʠʡ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʢʘʢ ʜʥʠ ʩ ʥʝʙʦʣʴʰʦʡ ʦʙʣʘʯʥʦʩʪʴʶ ʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʫʤʤʘʨʥʦʡ ʩʫʪʦʯʥʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʝʡ. 

ʀʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘʜ ʤʭʦʤ ʪʦʣʱʠʥʦʡ 5 ʩʤ ʠ 1 ʩʤ ʥʘ ʚʳʩʦʪʝ 

10 ʩʤ ʚ ʮʝʣʦʤ ʩʦʚʧʘʜʘʶʪ. ʉʨʝʜʥʝʝ ʦʪʣʠʯʠʝ ʩʦʩʪʘʚʣʷʝʪ 0,17ʉ̄. ʆʪʣʠʯʠʝ ʠʤʝʝʪ ʤʝʩʪʦ, ʚ 

ʦʩʥʦʚʥʦʤ, ʧʨʠ ʨʦʩʪʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʨʠ ʥʝʙʦʣʴʰʦʡ ʦʙʣʘʯʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʥʠʮʳ 

ʚ ʘʣʴʙʝʜʦ ʤʭʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʜ ʤʭʦʤ ʪʦʣʱʠʥʦʡ 1 ʩʤ ʥʘ 1ʉ̄ ʙʦʣʴʰʝ, ʯʝʤ ʥʘʜ ʤʭʦʤ ʪʦʣʱʠʥʦʡ 

5 ʩʤ. ʊʦʛʜʘ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ ʤʝʪʝʦʩʪʘʥʮʠʠ ɹʘʨʝʥʮʙʫʨʛ (ʥʘ ʚʳʩʦʪʝ 2 ʤ) ʥʠʞʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘʜ ʤʭʦʤ. ʅʘʠʙʦʣʴʰʝʝ ʦʪʣʠʯʠʝ ʩʦʩʪʘʚʣʷʣʦ ʦʢʦʣʦ 4ʉ̄, ʚ ʦʩʥʦʚʥʦʤ ʧʨʠ 

ʨʦʩʪʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʨʠ ʣʦʢʘʣʴʥʳʭ ʤʘʢʩʠʤʫʤʘʭ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ. ʇʨʠ ʵʪʦʤ 

ʩʨʝʜʥʝʝ ʦʪʣʠʯʠʝ ʩʦʩʪʘʚʣʷʝʪ 2,7ʉ̄, ʪʘʢ 100-ʧʨʦʮʝʥʪʥʦʡ ʦʙʱʝʡ ʦʙʣʘʯʥʦʩʪʠ ʠ ʣʠʚʥʷʤʠ ʩ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʦ 20 ʤʤ ʦʩʘʜʢʦʚ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ. ʀʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʠ ʛʨʫʥʪʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʙʣʘʯʥʦʩʪʠ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʫʪʦʯʥʦʡ ʨʘʜʠʘʮʠʠ ʧʦʢʘʟʘʥʳ ʥʘ 

ʨʠʩ. 15.2. 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʘ 

ʧʦʜ ʤʭʦʤ ʪʦʣʱʠʥʦʡ 1 ʩʤ (ʢʨʠʚʘʷ 1) ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ 

ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ ʜʦ ʟʥʘʯʝʥʠʡ 23,4Áʉ ʚ 

16-30 ʯʘʩʦʚ. ʇʨʠ ʵʪʦʤ ʧʦʜ ʤʦʭʦʚʳʤ 

ʧʦʢʨʦʚʦʤ ʪʦʣʱʠʥʦʡ 5 ʩʤ ʥʘʠʙʦʣʴʰʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʘ 

ʜʦʩʪʠʛʘʝʪ ʚʝʣʠʯʠʥʳ 10,6ʉ̄ ʚ 17 ʯʘʩʦʚ 

(ʢʨʠʚʘʷ 3), ʯʪʦ ʥʘ 12,8Áʉ ʥʘ ʥʠʞʝ, ʯʝʤ 

ʧʦʜ ʤʭʦʤ ʪʦʣʱʠʥʦʡ 1 ʩʤ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʟʤʝʨʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʨʘʟʥʠʮʘ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ 

ʛʨʫʥʪʘ ʧʦʜ ʤʭʦʤ ʪʦʣʱʠʥʦʡ 1 ʩʤ ʠ ʥʘ 

ʛʣʫʙʠʥʝ 10 ʩʤ ʩʦʩʪʘʚʣʷʣʘ 14ʉ̄ 

ʅʘʠʙʦʣʴʰʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʫʥʪʘ ʥʘ 

ʛʣʫʙʠʥʝ 10 ʠ 20 ʩʤ ʧʦʜ ʤʭʦʤ ʪʦʣʱʠʥʦʡ 

1 ʩʤ ʩʦʩʪʘʚʣʷʣʘ 9,6 ʠ 7,2ʉ̄, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʝʤʧʝʨʘʪʫʨʘ ʛʨʫʥʪʘ ʥʘ 

ʛʣʫʙʠʥʝ 20 ʩʤ ʧʦʜ ʤʭʦʤ ʪʦʣʱʠʥʦʡ 1 ʠ 5 

ʩʤ ʦʪʣʠʯʘʣʘʩʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 1,5Áʉ (ʨʠʩ. 15.2, ʢʨʠʚʳʝ 4 ʠ 5). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʣʫʙʠʥʘ 

ʧʨʦʪʘʠʚʘʥʠʷ ʧʦʜ ʩʣʦʝʤ ʤʭʘ ʪʦʣʱʠʥʦʡ 1 ʩʤ ʥʘ 19 % ʙʦʣʴʰʝ, ʯʝʤ ʧʦʜ ʤʭʦʤ ʪʦʣʱʠʥʦʡ 5 ʩʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʝʧʣʦʟʘʱʠʪʥʘʷ ʨʦʣʴ 

ʤʦʭʦʚʦʛʦ ʧʦʢʨʦʚʘ. ʕʪʘ ʨʦʣʴ ʪʘʢʞʝ ʨʘʩʪʝʪ ʠ ʚ ʩʦʣʥʝʯʥʫʶ ʧʦʛʦʜʫ. ʊʦʛʜʘ ʢʘʢ ʧʨʠ ʥʘʣʠʯʠʠ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʦʙʣʘʯʥʦʩʪʠ ʠ ʦʩʘʜʢʦʚ ʚʣʠʷʥʠʝ ʤʦʭʦʚʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʘʙʝʝ. 

 

 
ʈʠʩʫʥʦʢ 15.2 ï ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʩʝʨʝʜʠʥʝ ʠʶʣʷ ʧʨʠ 

ʷʩʥʦʡ ʧʦʛʦʜʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʫʪʦʯʥʦʡ ʨʘʜʠʘʮʠʠ ʧʦ ʜʘʥʥʳʤ 

ʤʝʪʝʦʩʪʘʥʮʠʠ ɹʘʨʝʥʮʙʫʨʛ (2) ʠ ʥʘ ʚʳʩʦʪʝ 10 ʩʤ ʥʘʜ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʭʘ ʪʦʣʱʠʥʦʡ 1 ʩʤ (6) ʠ 5 ʩʤ (7), ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʘ (1, 3) ʠ ʥʘ ʛʣʫʙʠʥʝ 10 ʩʤ (8) ʠ 20 ʩʤ (4, 5) 

ʧʦʜ ʤʭʦʤ ʪʦʣʱʠʥʦʡ 1 ʩʤ (1, 4, 8) ʠ 5 ʩʤ (3, 5) 
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ɸʥʘʣʠʟ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʝʣʠʯʠʥʳ ʘʙʣʷʮʠʠ ʚ ʪʝʯʝʥʠʝ ʪʝʧʣʦʛʦ ʩʝʟʦʥʘ ï ʩ ʠʶʣʷ ʧʦ ʩʝʥʪʷʙʨʴ 

ʥʘ ʣʝʜʥʠʢʘʭ ɿʝʤʣʠ ʅʦʨʜʝʥʰʝʣʴʜʘ (ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ) 

ɸʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʥʘ ʧʨʠʤʝʨʝ ʣʝʜʥʠʢʘ ɺʦʩʪʦʯʥʳʡ ɻʨʸʥʬʴʦʨʜ. ʇʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚʳʭ 

ʩʥʠʤʢʦʚ 2020 ʛʦʜʘ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʣʝʜʥʠʢʘ ʩʦʩʪʘʚʣʷʝʪ 5,5 ʢʤ, ʘ ʝʛʦ ʧʣʦʱʘʜʴ ʨʘʚʥʘ 5,55 ʢʤĮ.  

ʀʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʠʠ ʈɸʅ ʚʳʨʘʞʘʝʪ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʘʤ ʈɸʕ-ʐ ʟʘ 

ʧʦʤʦʱʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʧʦ ʠʟʤʝʨʝʥʠʶ ʪʘʷʥʠʷ ʥʘ ʣʝʜʥʠʢʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʧʦʟʚʦʣʷʪ ʧʨʦʜʦʣʞʠʪʴ ʤʘʩʩ-ʙʘʣʘʥʩʦʚʳʝ ʠʟʤʝʨʝʥʠʷ ʥʘ ʣʝʜʥʠʢʝ ɺʦʩʪʦʯʥʳʡ ɻʨʸʥʬʴʦʨʜ ʠ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʤʥʦʛʦʣʝʪʥʠʡ ʨʷʜ ʥʘʙʣʶʜʝʥʠʡ ʥʝ ʧʨʝʨʚʝʪʩʷ. 

ʂ ʥʘʯʘʣʫ ʘʚʛʫʩʪʘ 2020 ʛʦʜʫ 

ʩʝʟʦʥʥʳʡ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʥʘ ʣʝʜʥʠʢʝ 

ʩʪʘʷʣ ʧʦʣʥʦʩʪʴʶ ʥʘ ʚʩʝʡ ʝʛʦ 

ʧʦʚʝʨʭʥʦʩʪʠ.  ʇʦʚʝʨʭʥʦʩʪʴ ʣʝʜʥʠʢʘ ʚ 

ʝʛʦ ʥʘʠʚʳʩʰʝʡ ʯʘʩʪʠ (ʶʛʦ-ʚʦʩʪʦʯʥʳʡ 

ʧʝʨʝʚʘʣ) ʣʠʰʝʥʘ ʩʥʝʛʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

2020 ʛʦʜʫ ʣʝʜʥʠʢ ʦʢʘʟʘʣʩʷ ʧʦʣʥʦʩʪʴʶ 

ʥʠʞʝ ʛʨʘʥʠʮʳ ʧʠʪʘʥʠʷ. ʇʦʜʦʙʥʘʷ 

ʩʠʪʫʘʮʠʷ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʣʠʰʴ ʚ 2016 

ʛʦʜʫ. ʃʝʪʦʤ 2020 ʛʦʜʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʣʝʜʥʠʢʘ ʠʤʝʣʘ ʩʝʨʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʯʪʦ 

ʦʧʨʝʜʝʣʝʥʦ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʚʳʪʘʷʚʰʝʛʦ ʚʝʱʝʩʪʚʘ ʢʨʠʦʢʦʥʠʪʦʚ. 

ʆʪʩʫʪʩʪʚʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʘ 

ʚʳʨʘʞʝʥʥʳʭ ʙʫʛʨʦʚ ʪʘʷʥʠʷ ʠ ʩʝʨʳʡ 

ʦʪʪʝʥʦʢ ʣʴʜʘ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʝʨʠʦʜʦʚ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʪʘʷʥʠʷ ʩ ʧʨʝʦʙʣʘʜʘ-

ʥʠʝʤ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ. ɼʦʣʷ 

ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʨʘʜʠʘʮʠʠ ʚ ʪʘʷʥʠʠ 

ʙʳʣʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝʙʦʣʴʰʘʷ. ɺ ʠʶʥʝ ʠ ʠʶʣʝ 2020 ʛ. ʦʪʤʝʯʝʥʳ ʚʳʩʦʢʠʝ ʣʝʪʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ, ʭʦʪʷ ʩʦʣʥʝʯʥʳʭ ʜʥʝʡ ʙʳʣʦ ʤʘʣʦ. ʇʦ ʜʘʥʥʳʤ ɻʄʆ ɹʘʨʝʥʮʙʫʨʛ ʣʝʪʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʧʦʜʥʠʤʘʣʠʩʴ ʜʦ +19̄ ʉ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʠʶʣʝ ʙʳʣʘ ʨʘʚʥʘ +7,8Áʉ 

(https://rp5.ru/), ʯʪʦ ʙʦʣʝʝ ʯʝʤ ʥʘ 2 ʛʨʘʜʫʩʘ ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʟʥʘʯʝʥʠ ̫ʠ ʷʚʣʷʝʪʩʷ 

ʘʙʩʦʣʶʪʥʳʤ ʨʝʢʦʨʜʦʤ ʟʘ ʧʝʨʠʦʜ ʤʝʪʝʦʥʘʙʣʶʜʝʥʠʡ ʚ ɹʘʨʝʥʮʙʫʨʛʝ. ʆʪʩʪʫʧʘʥʠʝ ʣʝʜʥʠʢʘ ʚ 

ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʙʳʣʦ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʠ ʝʞʝʛʦʜʥʳʝ ʧʦʪʝʨʠ ʧʣʦʱʘʜʠ ʤʝʥʷʣʠʩʴ ʦʪ 0,03 

ʜʦ 0,15 ʢʤ2. ʆʙʱʝʝ ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʩ 1936 ʛʦʜʘ ʩʦʩʪʘʚʠʣʠ 5,2 ʢʤ2 ʠʣʠ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ 

0,065 ʢʤ2. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʘʙʣʷʮʠʦʥʥʳʭ ʨʝʝʢ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʣʝʪʥʝʛʦ ʪʘʷʥʠʷ ʠʤʝʝʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʤʝʞʛʦʜʦʚʫʶ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ (ʆʩʦʢʠʥ, 2010; ʏʝʨʥʦʚ, 2019). 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʪʘʷʥʠʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ 2020 ʛ. ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2017, 2018 ʠ 2019 ʛʛ. ʅʘʠʙʦʣʴʰʠʝ 

ʨʘʟʣʠʯʠʷ ʚʳʷʚʣʝʥʳ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʣʝʜʥʠʢʘ. ʕʪʠ ʨʘʟʣʠʯʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʥʝ ʪʦʣʴʢʦ ʨʘʟʥʳʤʠ 

ʣʝʪʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ, ʥʦ ʠ 

ʨʘʟʣʠʯʥʳʤ ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʝʤ ʥʘ 

ʣʝʜʥʠʢʝ. ʅʘ ʨʠʩʫʥʢʝ 15.4 ʚʠʜʥʦ, ʯʪʦ 

ʙʘʣʘʥʩ ʤʘʩʩʳ ʣʝʜʥʠʢʘ ʧʨʝʠʤʫʱʝʩʪ-

ʚʝʥʥʦ ʫʤʝʥʴʰʘʣʩʷ ʚ ʧʦʩʣʝʜʥʝʝ 

ʜʝʩʷʪʠʣʝʪʠʝ ʠ ʜʦʩʪʠʛ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ 2020 ʛʦʜʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʝʨʠ ʣʴʜʘ 

ʣʝʜʥʠʢʘ ʟʘ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2020 ʛʦʜʘ 

ʦʢʘʟʘʣʠʩʴ ʯʨʝʟʚʳʯʘʡʥʦ ʙʦʣʴʰʠʤʠ ʠ ʚ 

ʩʨʝʜʥʝʤ ʧʨʝʚʳʰʘʣʠ 2 ʤʝʪʨʘ.  ʕʪʦ 

 
ʈʠʩʫʥʦʢ 15.3 ï ʃʝʜʥʠʢ ɺʦʩʪʦʯʥʳʡ ɻʨʸʥʬʲʦʨʜ, (ʘ) ʝʛʦ 

ʚʝʨʭʥʠʝ ʠ ʥʠʞʥʷʷ ʛʨʘʥʠʮʳ (ʧʫʥʢʪʠʨ); (ʙ)  ʩʭʝʤʘ ʧʦʣʦʞʝʥʠʷ 

ʘʙʣʷʮʠʦʥʥʳʭ ʨʝʝʢ 

 
ʈʠʩʫʥʦʢ 15.4 ï ɹʘʣʘʥʩ ʤʘʩʩʳ ʣʝʜʥʠʢʘ ɺʦʩʪʦʯʥʳʡ ɻʨʸʥʬʴʦʨʜ 

ʚ ʧʝʨʠʦʜ 2010-2020 ʛʛ. 
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ʦʧʨʝʜʝʣʝʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʳʩʦʢʠʤʠ ʣʝʪʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠʩʴ 

ʨʝʢʦʨʜʥʦ ʙʦʣʴʰʠʤʠ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʤʝʪʝʦʥʘʙʣʶʜʝʥʠʡ ʚ ɹʘʨʝʥʮʙʫʨʛʝ. 

2. ʇʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʜʘʯʠ 

- ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʝʣʠʯʠʥʫ ʠ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦʪʦʢʦʚ 
ʫʛʣʝʨʦʜʘ ʚ ʩʠʩʪʝʤʝ çʧʦʯʚʘ-ʘʪʤʦʩʬʝʨʘè ʜʣʷ ʧʦʯʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ (ʜʣʠʥʥʳʝ ʨʷʜʳ 

ʥʘʙʣʶʜʝʥʠʡ); 

- ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʫʧʨʘʛʣʷʮʠʘʣʴʥʳʭ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ: ʦʨʛʘʥʦʛʝʥʥʳʭ 

(ʙʝʟ ʤʠʥʝʨʘʣʴʥʦʛʦ ʤʝʣʢʦʟʝʤʘ) ʚʦʜʦʨʦʩʣʝʚʳʭ ʧʣʝʥʦʢ ʠ ʧʨʦʜʫʢʪʦʚ ʠʭ ʨʘʟʣʦʞʝʥʠʷ 

ʛʝʪʝʨʦʪʨʦʬʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ (çʣʝʜʦʚʳʝ ʧʦʯʚʳè), ʢʨʠʦʢʦʥʠʪʦʚ (ʘʢʢʫʤʫʣʷʮʠʡ ʵʦʣʦʚʦʛʦ ʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʦʚ); ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʥʫʪʨʠʩʝʟʦʥʥʦʡ 

ʜʠʥʘʤʠʢʠ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʪʦʢʘ ʉʆ2 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʝʱʝʩʪʚʘ ʢʨʠʦʢʦʥʠʪʦʚ ʠ ʜʨʫʛʠʭ ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʣʝʜʥʠʢʘʭ. 

ʀʩʧʦʣʥʠʪʝʣʠ: ʟʘʚ. ʣʘʙ. ʢʛʥ ɿʘʟʦʚʩʢʘʷ ʕ.ʇ., ʩʥʩ ʜʙʥ ʂʘʨʝʣʠʥ ɼ.ɺ., ʥʩ ʢʙʥ ʐʠʰʢʦʚ ɺ.ɸ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʝʣʠʯʠʥʫ ʠ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦʪʦʢʦʚ 

ʫʛʣʝʨʦʜʘ ʚ ʩʠʩʪʝʤʝ çʧʦʯʚʘ-ʘʪʤʦʩʬʝʨʘè ʜʣʷ ʧʦʯʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ 

ʇʨʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʧʦʣʝʚʳʝ ʩʝʟʦʥʳ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʡ ʵʢʦʩʠʩʪʝʤʥʳʭ ʧʦʪʦʢʦʚ, ʧʨʦʚʦʜʠʤʳʭ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ, 

ʙʳʣʦ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʛʘʟʦʦʙʤʝʥ ʤʝʞʜʫ ʪʫʥʜʨʦʡ ʠ ʘʪʤʦʩʬʝʨʦʡ ʦʮʝʥʠʚʘʣʠ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ 

ʤʠʥʠʤʘʣʴʥʦʡ ʚʥʫʪʨʠʩʫʪʦʯʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʦʪʢʣʠʢʘ ʥʝʪʪʦ-ʙʘʣʘʥʩʘ ʫʛʣʝʨʦʜʘ ʥʘ ʵʪʦʪ ʬʘʢʪʦʨ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʫʪʦʯʥʳʭ ʚʝʣʠʯʠʥ ʧʦʪʦʢʦʚ. 

ʎʝʣʴʶ ʙʳʣʦ ʩʨʘʚʥʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʉ-ʦʙʤʝʥʘ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʭ (ɸʀ) 

ʫʯʘʩʪʢʘʭ ʠ ʚ ʠʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʘʥʘʣʦʛʘʭ ʚ ʘʨʢʪʠʯʝʩʢʦʡ ʪʫʥʜʨʝ. ɼʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʝ, ʩʦʙʨʘʥʥʳʝ 

ʟʘ 2017-2019 ʛʛ., ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ. ɺ ʵʪʦ ʩʨʘʚʥʝʥʠʝ ʚʦʰʣʠ ʪʦʣʴʢʦ ɸʀ ʫʯʘʩʪʢʠ, ʠʤʝʶʱʠʝ 

ʩʦʤʢʥʫʪʳʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ. ɺʩʝʛʦ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 103 ʠʟʤʝʨʝʥʠʷ ʥʝʪʪʦ-ʧʦʪʦʢʦʚ ʉʆ2 ʠ 

ʚʘʣʦʚʦʛʦ ʜʳʭʘʥʠʷ. ɿʜʝʩʴ ʠ ʥʠʞʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʝʪʪʦ-ʙʘʣʘʥʩʘ ʦʙʦʟʥʘʯʘʶʪ ʠʩʪʦʯʥʠʢ 

ʉ ʜʣʷ ʘʪʤʦʩʬʝʨʳ, ʦʪʨʠʮʘʪʝʣʴʥʳʝ ï ʩʪʦʢ ʉ ʠʟ ʘʪʤʦʩʬʝʨʳ. ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʥʝʪʪʦ-ʩʪʦʢʘ ʉʆ2 

ʠʟ ʘʪʤʦʩʬʝʨʳ ʥʘ ɸʀ ʫʯʘʩʪʢʘʭ ʦʢʘʟʘʣʘʩʴ ʙʦʣʝʝ ʯʝʤ ʚʜʚʦʝ ʚʳʰʝ, ʯʝʤ ʥʘ ʥʘʪʠʚʥʳʭ ʘʥʘʣʦʛʘʭ 

(abs(-0,085) Ñ 0,015 > abs(-0,035) Ñ0,012 ʛʉ ʤ-2 ʯʘʩ-1, t-ʪʝʩʪ, ʨ=0,05), ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦʩʣʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʚʥʝʜʨʝʥʠʝʤ ʚ 

ʤʝʩʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʬʠʪʦ-ʠʥʪʨʦʜʫʮʝʥʪʦʚ ʩ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʨʦʩʪʘ. ʇʦʩʣʝʜʥʠʝ ʥʘʭʦʜʷʪ 

ʚ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʨʝʬʫʛʠʫʤʘʭ ʫʩʣʦʚʠʷ ʫʣʫʯʰʝʥʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʠ 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʯʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʘʩʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. 

ɺʘʣʦʚʦʝ ʜʳʭʘʥʠʝ ʚ ɸʀ ʙʠʦʪʦʧʘʭ ʪʘʢʞʝ ʚʜʚʦʝ ʚʳʰʝ (0,206 Ñ 0,010 ʚ ʩʨʘʚʥʝʥʠʠ ʩ 0,108 Ñ 

0,008 ʛʉ ʤ-2 ʯʘʩ-1, t-ʪʝʩʪ, ʨ=0,05). ɽʩʣʠ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʪʫʥʜʨʝ ʧʦʯʚʝʥʥʦʝ (ʧʦʜʟʝʤʥʦʝ) ʜʳʭʘʥʠʝ 

ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʘʣʦʚʦʛʦ (64,7%), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʘʜʘʧʪʘʮʠʝʡ ʢ ʟʠʤʥʠʤ 

ʫʩʣʦʚʠʷʤ, ʪʦ ʚ ɸʀ ʙʠʦʪʦʧʘʭ ï ʤʝʥʴʰʫʶ (47,9%), ʚʚʠʜʫ ʙʦʣʝʝ ʪʝʧʣʳʭ ʫʩʣʦʚʠʡ ʟʠʤʦʚʢʠ. 

ʅʘʙʣʶʜʘʝʤʘʷ ʨʘʟʥʠʮʘ ʦʙʷʟʘʥʘ ʙʦʣʴʰʝʤʫ ʫʯʘʩʪʠʶ ʜʳʭʘʥʠʷ ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʡ ʚ 

ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ, ɸʀ ʙʠʦʪʦʧʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʩʦʙʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʉ-ʦʙʤʝʥʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʝʨʝʢʣʶʯʝʥʠʝ ʉ-ʙʘʣʘʥʩʘ ʩ ʥʝʪʪʦ-ʠʩʪʦʯʥʠʢʘ ʥʘ ʥʝʪʪʦ-

ʩʪʦʢ ʠʟ ʘʪʤʦʩʬʝʨʳ, ʧʨʦʠʩʭʦʜʠʪ ʚ ʵʪʠʭ ʙʠʦʪʦʧʘʭ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ (ʨʠʩ.15.5) ʚ 

ʜʠʘʧʘʟʦʥʝ 100-150 ÕE ʤ-2, ʪʦʛʜʘ ʢʘʢ ʚ ʥʝʟʘʪʨʦʥʫʪʦʡ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʫʥʜʨʝ ʵʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʣʠʰʴ ʧʨʠ 200-250 ÕE ʤ-2. ʄʘʢʩʠʤʫʤ ʩʪʦʢʘ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ɸʀ ʙʠʦʪʦʧʘʭ ʧʨʠ 

700 ÕE ʤ-2, ʪʦʛʜʘ ʢʘʢ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʘʨʢʪʠʯʝʩʢʦʡ ʪʫʥʜʨʝ ʤʘʢʩʠʤʫʤ ʚ ʥʘʙʣʶʜʘʝʤʦʤ ʜʠʘʧʘʟʦʥʝ 

ʦʩʚʝʱʝʥʥʦʩʪʠ ʥʝ ʜʦʩʪʠʛʘʝʪʩʷ. ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʭ ʚ ʵʪʦʡ ʟʦʥʝ ʟʥʘʯʝʥʠʷʭ 

ʦʩʚʝʱʝʥʥʦʩʪʠ (1400 ÕE ʤ-2), ʥʘʪʠʚʥʳʝ ʙʠʦʪʦʧʳ ʧʨʦʜʦʣʞʘʶʪ ʦʩʪʘʚʘʪʴʩʷ ʩʪʦʢʦʤ, ʘ ɸʀ-

ʙʠʦʪʦʧʳ ʧʝʨʝʭʦʜʷʪ ʚ ʩʦʩʪʦʷʥʠʝ ʥʫʣʝʚʦʛʦ ʙʘʣʘʥʩʘ. ʇʨʠ ʩʨʝʜʥʝʡ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʩʝʟʦʥ 

ʦʩʚʝʱʝʥʥʦʩʪʠ 250-300 ÕE ʤ-2, ʚ ʤʝʩʪʥʦʡ ʘʨʢʪʠʯʝʩʢʦʡ ʪʫʥʜʨʝ ʟʘ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʡ ʪʝʧʣʳʡ  
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ʧʝʨʠʦʜ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʦʢʦʣʦ-

ʥʫʣʝʚʦʛʦ ʉ-ʙʘʣʘʥʩʘ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʪʫʥʜʨʝ ʠ ʥʝʪʪʦ-ʩʪʦʢʘ ʫʛʣʝʨʦʜʘ ï ʚ 

ɸʀ ʙʠʦʪʦʧʘʭ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤ 

ʧʦʢʨʳʪʠʝʤ. 

ʇʦʯʚʝʥʥʦʝ ʜʳʭʘʥʠʝ, ʪʝʤ ʥʝ 

ʤʝʥʝʝ, ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʦʙʱʝʛʦ ʧʨʝʜʠʢʪʦʨʘ ʥʝʪʪʦ-ʧʦʪʦʢʘ 

ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʙʠʦʪʦʧʘʭ: ʧʨʠ ʫʨʦʚʥʝ 

ʧʦʯʚʝʥʥʦʡ ʵʤʠʩʩʠʠ ʥʠʞʝ 

0,060 ʛʉ ʤ-2 ʯʘʩ-1 ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪ-

ʥʦʩʪʴʶ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʥʝʪʪʦ-

ʠʩʪʦʯʥʠʢ ʉ, ʘ ʧʨʠ ʙʦʣʴʰʠʭ 

ʟʥʘʯʝʥʠʷʭ ʧʦʯʚʝʥʥʦʛʦ ʜʳʭʘʥʠʷ ʥʘ 

ʪʘʢʠʭ ʫʯʘʩʪʢʘʭ ʙʦʣʝʝ ʚʝʨʦʷʪʝʥ 

ʥʝʪʪʦ-ʩʪʦʢ. ʅʘʢʦʥʝʮ ʟʘʚʠʩʠʤʦʩʪʴ 

ʥʝʪʪʦ-ʧʦʪʦʢʦʚ ʦʪ ʚʘʣʦʚʦʛʦ ʜʳʭʘʥʠʷ, 

ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʥʘʜʟʝʤʥʳʝ ʠ 

ʧʦʜʟʝʤʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʵʢʦʩʠʩʪʝʤ, 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʚʷʟʴ ʜʣʷ ɸʀ ʙʠʦʪʦʧʦʚ, ʠ ʦʪʩʫʪʩʪʚʠʝ ʪʘʢʦʡ ʩʚʷʟʠ ï ʜʣʷ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʯʪʦ ʚʥʦʚʴ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʝʦʙʣʘʜʘʥʠʝ ʨʦʣʠ ʥʘʜʟʝʤʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʚ ʉ-ʙʘʣʘʥʩʝ ɸʀ ʙʠʦʪʦʧʦʚ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʦʢʨʳʪʠʝʤ. 

ɺ ʘʨʢʪʠʯʝʩʢʦʡ ʪʫʥʜʨʝ ʐʧʠʮʙʝʨʛʝʥʘ ʧʦʪʦʢʠ ʤʝʪʘʥʘ (ʉʅ4) ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ 

ʦʢʘʟʘʣʠʩʴ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ (+1,14) ʤʝʞʜʫ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʶʞʥʦʡ ʪʫʥʜʨʦʡ ʠ ʩʝʚʝʨʥʦʡ ʪʘʡʛʦʡ. 

ʉʚʷʟʴ ʧʦʪʦʢʦʚ ʤʝʪʘʥʘ ʠ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʮʝʥʝʥʥʳʭ ʚ ʦʜʥʠʭ ʪʝʭ ʞʝ ʪʦʯʢʘʭ ʠʟʤʝʨʝʥʠʡ, 

ʦʢʘʟʘʣʘʩʴ ʩʣʘʙʦ ʦʪʨʠʮʘʪʝʣʴʥʦʡ (rp=-0,44, ʨ=0,05), ʯʪʦ ʦʪʨʘʞʘʝʪ ʢʦʥʢʫʨʝʥʪʥʳʝ ʩʚʷʟʠ 

ʧʨʦʜʫʢʮʠʠ ʵʪʠʭ ʛʘʟʦʚ ʚ ʧʦʯʚʘʭ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʘʵʨʦʙʥʦʩʪʠ. ʋʨʦʚʝʥʴ ʵʤʠʩʩʠʠ ʤʝʪʘʥʘ ʚ 

ʘʥʪʨʦʧʦʛʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʭ (ɸʀ) ʙʠʦʪʦʧʘʭ ʙʦʣʝʝ ʯʝʤ ʚʜʚʦʝ ʧʨʝʚʳʰʘʝʪ ʝʝ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʘʥʘʣʦʛʘʭ (7,68 > 3,38 ʤʛʉʅ4 ʤ
-2 ʚ ʩʫʪ; t-ʪʝʩʪ, ʨ=0,05). ʕʪʦ ʥʝʣʴʟʷ ʦʙʲʷʩʥʠʪʴ 

ʨʘʟʣʠʯʠʷʤʠ ʫʚʣʘʞʥʝʥʠʷ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʦʯʚ, ʧʦʩʢʦʣʴʢʫ ʟʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʪʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ (ʩʨʝʜʥʷʷ ʦʙʲʝʤʥʘʷ ʚʣʘʞʥʦʩʪʴ: 53,3% (ʥʘʪʠʚʥʳʝ) > 29,7% (ɸʀ)). ɹʦʣʝʝ 

ʚʝʨʦʷʪʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʙʲʷʩʥʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʫʩʪʨʘʥʝʥʠʝʤ ʚ ʧʦʯʚʘʭ ɸʀ ʙʠʦʪʦʧʦʚ 

ʢʦʥʢʫʨʝʥʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʘʵʨʦʙʥʳʭ ʦʨʛʘʥʠʟʤʦʚ (ʢʦʨʥʠ ʨʘʩʪʝʥʠʡ ʠ ʘʵʨʦʙʥʘʷ ʤʠʢʨʦʙʠʦʪʘ), ʥʘ 

ʬʦʥʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʩʥʘʙʞʝʥʠʷ ʙʠʦʛʝʥʘʤʠ. ʋʥʠʯʪʦʞʝʥʠʝ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʧʨʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʠʟʘʮʠʠ ʤʝʪʘʥʦʛʝʥʥʳʭ ʘʨʭʝʡ. 

ʆʩʦʙʥʷʢʦʤ ʩʨʝʜʠ ʚʳʧʦʣʥʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʩʪʦʠʪ ʧʦʢʘʟʘʪʝʣʴ ʵʤʠʩʩʠʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʝʡ 

ʬʠʣʴʪʨʘʮʠʠ ʫʛʣʝʜʦʙʳʯʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ (ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ). ʇʦʪʦʢ ʚ 

ʘʪʤʦʩʬʝʨʫ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʦʩʪʘʚʠʣ +10860 ʤʛ ʉʅ4 ʤ
-2 ʚ ʩʫʪ, ʯʪʦ ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʤʘʢʩʠʤʘʣʴʥʦ 

ʠʟʚʝʩʪʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʚʳʙʨʦʩʦʚ ʤʝʪʘʥʘ ʩ ʩʝʣʠʪʝʙʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʫʤʝʨʝʥʥʦʡ ʟʦʥʝ, 

ʜʦʩʪʠʛʘʶʱʠʭ +25000 ʤʛ ʉʅ4 ʤ
-2 ʚ ʩʫʪ. ʉʦʛʣʘʩʥʦ ʨʘʩʯʝʪʘʤ, ʧʨʠ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʵʪʠʭ ʦʙʲʝʢʪʦʚ 

ʚ ʧʨʝʜʝʣʘʭ ʧʦʩʝʣʢʘ ʥʝ ʙʦʣʝʝ 1 ʛʘ, ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʧʨʦʠʟʚʦʜʠʤʦʤʫ ʤʝʪʘʥʫ ʩ 

ʧʣʦʱʘʜʠ ʘʨʢʪʠʯʝʩʢʦʡ ʪʫʥʜʨʳ ʦʢʦʣʦ 100 ʢʤ2. 

ʇʨʦʚʝʜʝʥ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ çʫʛʣʝʨʦʜʥʦʛʦ ʩʣʝʜʘè (ʉʊ) ʫʛʣʝʜʦʙʳʚʘʶʱʝʛʦ ʧʦʩ. 

ɹʘʨʝʥʮʙʫʨʛ (ɿʘʧ. ʐʧʠʮʙʝʨʛʝʥ), ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʧʦʜʟʦʥʝ ʘʨʢʪʠʯʝʩʢʦʡ ʪʫʥʜʨʳ ʥʘ ʰʠʨʦʪʝ 78 

ʛʨʘʜʫʩʦʚ. ʉʊ ʚ ʥʘʰʝʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚʢʣʶʯʘʝʪ: 1) ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩʦ 

ʩʞʠʛʘʥʠʝʤ ʠʩʢʦʧʘʝʤʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʧʦʩʝʣʢʘ (ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʪʝʧʣʦ), 2) 

ʚʳʙʨʦʩʳ ʧʘʥʠʢʦʚʳʭ ʛʘʟʦʚ (ʇɻ), ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʞʠʛʘʥʠʝʤ ʪʦʧʣʠʚʘ ʤʝʩʪʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ 

(ʥʘʟʝʤʥʘʷ ʪʝʭʥʠʢʘ, ʚʝʨʪʦʣʝʪʳ, ʩʘʤʦʣʝʪʳ, ʢʦʨʘʙʣʠ ʠ ʢʘʪʝʨʘ, ʧʨʠʧʠʩʘʥʥʳʝ ʢ ʧʦʩʝʣʢʫ), 3) 

ʩʘʤʦʫʪʠʣʠʟʘʮʠʶ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ (ʊɹʆ) ʠ ʩʪʦʯʥʳʭ ʚʦʜ, 4) ʚʳʙʨʦʩʳ ʇɻ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʜʳʭʘʥʠʷ ʠ ʧʠʱʝʚʘʨʝʥʠʷ ʣʶʜʝʡ ʠ ʜʦʤʘʰʥʠʭ (ʩʣʫʞʝʙʥʳʭ) ʞʠʚʦʪʥʳʭ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣ 

ʧʨʠʤʝʥʝʥ ʦʧʨʦʩʥʳʡ ʯʝʢ-ʣʠʩʪ, ʘ ʪʘʢʞʝ ʫʩʨʝʜʥʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʞʠʣʠʱʥʦ-

 

ʈʠʩʫʥʦʢ 15.5 ï ɿʘʚʠʩʠʤʦʩʪʴ ʥʝʪʪʦ-ʙʘʣʘʥʩʘ ʫʛʣʝʨʦʜʘ ʦʪ 

ʦʩʚʝʱʝʥʥʦʩʪʠ ʚ ɸʀ ʙʠʦʪʦʧʘʭ (-2) ʠ ʠʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʘʥʘʣʦʛʘʭ (-

1-) ʚ ʘʨʢʪʠʯʝʩʢʦʡ ʪʫʥʜʨʝ (ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ, 2017-2019 

ʛʛ.). ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʝʪʪʦ-ʙʘʣʘʥʩʘ ʦʙʦʟʥʘʯʘʶʪ 

ʠʩʪʦʯʥʠʢ ʫʛʣʝʨʦʜʘ ʜʣʷ ʘʪʤʦʩʬʝʨʳ, ʦʪʨʠʮʘʪʝʣʴʥʳʝ ï ʩʪʦʢ ʠʟ 

ʘʪʤʦʩʬʝʨʳ. ʇʨʠʚʝʜʝʥʳ ʧʘʨʘʙʦʣʠʯʝʩʢʠʝ ʨʝʛʨʝʩʩʠʠ 
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ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ ʟʘ 2017-2019 ʛ., ʤʝʪʝʦʠʥʬʦʨʤʘʮʠʷ ʟʘ 2019 ʛ., ʧʦʣʝʚʳʝ ʥʘʙʣʶʜʝʥʠʷ 

ʧʦʯʚʝʥʥʦʡ ʵʤʠʩʩʠʠ ʠ ʥʝʪʪʦ-ʧʦʪʦʢʦʚ ʉʆ2 ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʩʝʣʢʘ, ʘ ʪʘʢʞʝ ʦʨʠʛʠʥʘʣʴʥʳʝ 

ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʤʦʜʝʣʠ. 

ʆʙʱʝʝ ʚʳʜʝʣʝʥʠʝ ʉʆ2 ʵʢʚ. ʚ ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ʪʦʤ ʞʝ ʦʩʪʨʦʚʝ ʧʦʩ. ʃʦʥʛʠʡʨ, ʟʘ ʛʦʜ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʜʘʝʪ ʧʨʠ ʧʝʨʝʩʯʝʪʝ ʜʘʥʥʳʭ (Ringkjob et al., 2019) 

ʚʝʣʠʯʠʥʫ 50 000 ʪʉʆ2 ʵʢʚ. ʚ ʛʦʜ ʠʣʠ 19,92 ʪʉʆ2 ʚ ʛʦʜ ʥʘ ʯʝʣʦʚʝʢʘ. ɽʩʣʠ ʚʳʯʝʩʪʴ ʠʟ ʵʪʦʡ 

ʚʝʣʠʯʠʥʳ ʚʢʣʘʜ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ (ʩ ʫʯʝʪʦʤ 410 ʧʦʩʝʪʠʪʝʣʝʡ ʚ ʩʫʪʢʠ, ʚ ʩʨʝʜʥʝʤ 

ʟʘ ʛʦʜ, ʧʨʠ 2100 ʧʦʩʪʦʷʥʥʳʭ ʞʠʪʝʣʷʭ, ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʩʝʢʪʦʨ ʧʝʨʩʦʥʘʣʘ, ʠ 

ʧʨʠʚʣʝʢʘʝʤʦʡ ʜʣʷ ʵʪʦʡ ʩʬʝʨʳ ʪʝʭʥʠʢʠ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ), ʪʦ ʵʪʘ ʚʝʣʠʯʠʥʘ ʫʤʝʥʴʰʠʪʩʷ ʠ 

ʩʦʩʪʘʚʠʪ: 10-12 ʪʉʆ2 ʵʢʚ. ʥʘ ʯʝʣʦʚʝʢʘ ʚ ʛʦʜ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʜʣʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʩʝʣʝʥʠʷ ʃʦʨʠʥʦ ʚ ʏʫʢʦʪʩʢʦʤ ʘʚʪʦʥʦʤʥʦʤ ʦʢʨʫʛʝ ʵʪʘ 

ʚʝʣʠʯʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 13,4 ʪʉʆ2 ʵʢʚ. ʥʘ ʯʝʣ. ʚ ʛʦʜ (Karelin et al., 2020). ɼʣʷ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ, 

ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʘʨʝʥʜʦʚʘʥʥʦʤ ʈʌ ʩʝʢʪʦʨʝ ɿʘʧʘʜʥʦʛʦ ʐʧʠʮʙʝʨʛʝʥʘ, ʵʪʘ ʚʝʣʠʯʠʥʘ ʧʦ ʥʘʰʠʤ 

ʦʮʝʥʢʘʤ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 15 ʪCʆ2 ʥʘ ʯʝʣ. ʚ ʛʦʜ. ʕʪʦ ʚʳʰʝ, ʯʝʤ ʚ ʧʦʩ. ʃʦʨʠʥʦ, ʯʪʦ ʦʙʷʟʘʥʦ, ʚ 

ʦʩʥʦʚʥʦʤ, ʫʛʣʝʜʦʙʳʯʝ ʚ ɹʘʨʝʥʮʙʫʨʛʝ, ʥʦ ʥʠʞʝ ʯʝʤ ʚ ʧʦʩ. ʃʦʥʛʡʠʨ, ʯʪʦ ʦʙʷʟʘʥʦ ʚ ʧʦʩʣʝʜʥʝʤ 

ʩʣʫʯʘʝ ʚʢʣʘʜʫ ʪʫʨʠʟʤʘ. 

ɺʢʣʘʜ ʪʫʨʠʟʤʘ ʠ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʙʶʜʞʝʪ ʇɻ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ 

ʨʘʩʪʝʪ, ʘ ʚʢʣʘʜ ʫʛʣʝʜʦʙʳʯʠ ï ʫʤʝʥʴʰʘʝʪʩʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʠʩʪʦʱʝʥʠʝʤ ʟʘʧʘʩʦʚ ʫʛʣʷ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʳʛʦʜʦʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʫʯʥʦ-ʪʫʨʠʩʪʠʯʝʩʢʘʷ ʥʘʜʙʘʚʢʘ ʢ 

ʵʥʝʨʛʦʙʶʜʞʝʪʫ, ʧʦ ʥʘʰʠʤ ʦʮʝʥʢʘʤ, ʩʦʩʪʘʚʣʷʝʪ ʟʜʝʩʴ ʫʞʝ ʦʢʦʣʦ 20%. ʆʜʥʘʢʦ ʵʪʦʪ ʧʨʠʨʦʩʪ, 

ʚʠʜʠʤʦ, ʧʦʢʘ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʦʙʲʝʤʦʚ ʫʛʣʝʜʦʙʳʯʠ. ɺʢʣʘʜ ʵʤʠʩʩʠʠ ʇɻ ʩʦ ʩʪʦʨʦʥʳ 

ʪʨʘʥʩʧʦʨʪʘ ʧʦʢʘ ʦʮʝʥʝʥ ʥʘʤʠ ʩ ʤʝʥʴʰʝʡ ʪʦʯʥʦʩʪʴʶ, ʥʦ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 0,7 ʪʉʆ2 ʵʢʚ. ʥʘ 

ʯʝʣ. ʚ ʛʦʜ. ɺʢʣʘʜ ʵʤʠʩʩʠʠ ʇɻ ʧʨʠ ʩʘʤʦʫʪʠʣʠʟʘʮʠʠ ʊɹʆ ʠ ʩʪʦʯʥʳʭ ʚʦʜ ʪʘʢʞʝ ʪʨʝʙʫʝʪ 

ʫʪʦʯʥʝʥʠʷ, ʥʦ ʩʦʛʣʘʩʥʦ ʤʠʥʠʤʘʣʴʥʦʡ ʦʮʝʥʢʝ, ʵʪʦ 1,6 ʪʉʆ2 ʵʢʚ. ʥʘ ʯʝʣ. ʚ ʛʦʜ. ʉʫʤʤʘʨʥʘʷ 

ʛʦʜʦʚʘʷ ʵʤʠʩʩʠʷ ʇɻ ʠʟ ʧʦʯʚ ʧʦʩʝʣʢʘ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʨʝʛʨʝʩʩʠʦʥʥʳʤ ʟʘʚʠʩʠʤʦʩʪʷʤ ʧʦʯʚʝʥʥʦʛʦ 

ʜʳʭʘʥʠʷ, ʚʘʣʦʚʦʛʦ ʜʳʭʘʥʠʷ ʠ ʥʝʪʪʦ-ʙʘʣʘʥʩʘ ʉʆ2 ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ 

ʥʘʜʟʝʤʥʳʭ ʟʘʧʘʩʦʚ ʬʠʪʦʤʘʩʩʳ (ʫʨʘʚʥʝʥʠʷ ʩʤ. ʚ Zamolodchikov, Karelin 2001; ʂʘʨʝʣʠʥ, 

ɿʘʤʦʣʦʜʯʠʢʦʚ, 2008). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʘʥʘʣʠʟ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚʳʙʨʦʩʳ ʤʝʪʘʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʧʦʩʝʣʢʘ ʧʦ ʥʘʰʠʤ ʧʦʣʝʚʳʤ ʦʮʝʥʢʘʤ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʫʧʨʘʛʣʷʮʠʘʣʴʥʳʭ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʩʠʩʪʝʤ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʚʥʫʪʨʠʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʪʦʢʘ ʉʆ2 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʪʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʱʝʩʪʚʘ ʢʨʠʦʢʦʥʠʪʦʚ ʠ ʜʨʫʛʠʭ ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʣʝʜʥʠʢʘʭ 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʯʚʝʥʥʦ-ʤʝʣʢʦʟʝʤʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʣʝʜʥʠʢʘ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʱʠʡ ʚʢʣʘʜ ʤʘʩʩʳ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʪʝʣʦ ʣʝʜʥʠʢʘ, ʦʢʘʟʳʚʘʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʝʛʦ ʪʘʷʥʠʷ, ʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʟʦʥʘʭ ʩʢʦʧʣʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʯʘʩʪʠʮ ʥʘ ʣʝʜʥʠʢʘʭ, ʚʝʩʴʤʘ ʟʥʘʯʠʤʳ ʜʣʷ 

ʦʮʝʥʦʢ ʧʦʪʦʢʦʚ ʫʛʣʝʨʦʜʘ ʚ ʩʠʩʪʝʤʝ çʩʫʧʨʘʛʣʷʮʠʘʣʴʥʳʝ ʵʢʦʩʠʩʪʝʤʳ - ʘʪʤʦʩʬʝʨʘè, 

çʩʫʧʨʘʛʣʷʮʠʘʣʴʥʳʝ ʩʠʩʪʝʤʳè ï ʤʠʨʦʚʦʡ ʦʢʝʘʥ. ɺ ʩʦʚʨʝʤʝʥʥʦ ʧʦʥʠʤʘʥʠʝ ʢ ʩʫʧʨʘʛʣʷʮʠʘʣʴʥʳʤ 

ʩʠʩʪʝʤʘʤ ʦʪʥʦʩʠʪʩʷ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʦʙʲʝʢʪʦʚ: ʨʘʟʥʦʮʚʝʪʥʳʝ ʦʨʛʘʥʦʛʝʥʥʳʝ ʚʦʜʦʨʦʩʣʝʚʳʝ 

ʧʣʝʥʢʠ ʠ ʧʨʦʜʫʢʪʳ ʠʭ ʨʘʟʣʦʞʝʥʠʷ ʛʝʪʝʨʦʪʨʦʬʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ (çʣʝʜʦʚʳʝ ʧʦʯʚʳè); ʪʦʥʢʠʝ 

ʤʠʥʝʨʘʣʴʥʳʝ ʧʨʦʩʣʦʡʢʠ ʚ ʧʦʣʷʨʥʳʭ ʠ ʚʳʩʦʢʦʛʦʨʥʳʭ ʣʝʜʥʠʢʘʭ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʤʦʨʩʢʠʭ ʣʴʜʘʭ; 

ʢʨʠʦʢʦʥʠʪʳ, çʛʣʷʮʠʘʣʴʥʳʝè ʧʦʯʚʳ ʧʦʜ ʨʘʟʚʠʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚʧʣʦʪʴ ʜʦ ʣʝʩʥʦʡ ʥʘ 

ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʤʝʣʢʦʟʝʤʘ, ʧʦʜʩʪʠʣʘʝʤʦʤ ʪʦʣʱʝʡ ʤʝʨʪʚʦʛʦ ʣʴʜʘ (Glacic Cryosols). 

ʆʙʲʝʢʪʘʤʠ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʠ ʢʨʠʦʢʦʥʠʪʳ ʠ ʧʦʯʚʳ, ʨʘʟʚʠʪʳʝ ʥʘ 

ʢʨʠʦʢʦʥʠʪʦʚʦʤ ʤʘʪʝʨʠʘʣʝ ʚ ʧʝʨʠʛʣʷʮʠʘʣʴʥʦʡ ʟʦʥʝ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ ʠ ɹʝʨʪʝʣʴ. ʃʝʪʦʤ 2019 

ʛʦʜʘ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʜʣʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʚʳʧʦʣʥʝʥʘ ʩʲʝʤʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɹʇʃɸ ʧʠʣʦʪʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʨʘʩʯʝʪʘ ʧʣʦʪʥʦʩʪʠ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʨʠʦʢʦʥʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʜʥʠʢʘʭ. 

ʂʨʠʦʢʦʥʠʪʳ ï ʩʝʜʠʤʝʥʪʳ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʦʣʦʚʦʛʦ ʛʝʥʝʟʠʩʘ, ʢʦʪʦʨʳʝ 

ʘʢʢʫʤʫʣʠʨʫʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʘ ʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʢʘʢ ʤʠʥʝʨʘʣʴʥʫʶ, ʪʘʢ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʠʝ (Cook et a., 2016). ɺ ʤʝʩʪʘʭ, ʛʜʝ ʘʢʢʫʤʫʣʠʨʫʝʪʩʷ ʵʦʣʦʚʳʡ 
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ʤʝʣʢʦʟʝʤ, ʧʨʦʠʩʭʦʜʠʪ ʫʩʢʦʨʝʥʥʦʝ ʪʘʷʥʠʝ ʣʴʜʘ ʠ ʬʦʨʤʠʨʫʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʢʨʠʦʢʦʥʠʪʦʚʳʝ ʩʪʘʢʘʥʳ (cryoconite holes), ʚ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʝʪʩʷ ʦʩʦʙʝʥʥʳʡ ʤʠʢʨʦʢʣʠʤʘʪ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʥʦʤʫ ʟʘʩʝʣʝʥʠʶ ʵʪʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʩʦʦʙʱʝʩʪʚʘʤʠ ʧʝʨʚʠʯʥʳʭ 

ʧʨʦʜʫʮʝʥʪʦʚ ï ʮʠʘʥʦʙʘʢʪʝʨʠʡ ʠ ʚʦʜʦʨʦʩʣʝʡ, ʢʦʪʦʨʳʝ ʦʙʦʛʘʱʘʶʪ ʩʫʙʩʪʨʘʪ ʙʠʦʛʝʥʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ. ʊʘʢʞʝ ʚʤʝʩʪʝ ʩ ʤʝʣʢʦʟʝʤʦʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʣʝʜʥʠʢʘ ʧʨʠʥʦʩʷʪʩʷ ʦʩʪʘʪʢʠ ʤʭʦʚ, 

ʢʦʪʦʨʳʝ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʟʦʙʥʦʚʣʷʶʪ ʚʝʛʝʪʘʮʠʶ. ʇʨʠ ʦʪʩʪʫʧʘʥʠʠ ʣʝʜʥʠʢʘ 

ʢʨʠʦʢʦʥʠʪʦʚʳʡ ʤʘʪʝʨʠʘʣ ʧʝʨʝʥʦʩʠʪʩʷ ʚʦʜʥʳʤʠ ʧʦʪʦʢʘʤʠ ʠ ʦʩʘʞʜʘʝʪʩʷ, ʯʘʱʝ ʚʩʝʛʦ ʚ ʤʝʩʪʘʭ, 

ʟʘʱʠʱʝʥʥʳʭ ʦʪ ʚʝʪʨʘ (ʚʝʪʨʦʚʳʝ ʫʙʝʞʠʱʘ). ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʙʠʦʛʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʩʪʠ, ʢʨʠʦʢʦʥʠʪʦʚʳʡ ʤʘʪʝʨʠʘʣ ʩʣʫʞʠʪ ʫʥʠʢʘʣʴʥʦʡ 

ʧʦʯʚʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʦʡ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʧʦʩʝʣʝʥʠʷ ʨʘʩʪʝʥʠʡ ʠ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʬʦʨʤʠʨʫʶʱʠʤʠʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʧʝʨʠʛʣʷʮʠʘʣʴʥʦʡ ʟʦʥʝ. 

ɼʣʷ ʧʦʯʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʤʦʨʝʥʘʭ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ (ʠʤʝʶʪʩʷ 

ʬʦʪʦʤʘʪʝʨʠʘʣʳ ʩ 1912 ʛ. ʠ ʨʝʟʫʣʴʪʘʪʳ ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙ ʠʟʤʝʥʝʥʠʠ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʷʟʳʢʘ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ), ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʜʥʠʤ ʠʟ 

ʠʩʪʦʯʥʠʢʦʚ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʜʣʷ ʧʦʯʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʤʦʨʝʥʝ 16-ʣʝʪʥʝʛʦ, 70-

ʣʝʪʥʝʛʦ, ʠ ʙʦʣʝʝ 100-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʷʚʣʷʝʪʩʷ ʤʘʪʝʨʠʘʣ ʢʨʠʦʢʦʥʠʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʦʣʫʯʝʥʳ 

ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʝ ʚʦʟʨʘʩʪʘ ʙʦʣʝʝ 7000 ʣʝʪ (BP). ʇʨʠʯʝʤ ʚʣʠʷʥʠʝ ʢʨʠʦʢʦʥʠʪʦʚʦʛʦ ʤʘʪʝʨʠʣʘ 

ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʨʷʜʫ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʨʠʦʢʦʥʠʪʦʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʠʟʫʯʝʥʥʳʭ ʧʦʯʚʘʭ ʧʝʨʚʳʝ ʜʝʩʷʪʢʠ ʣʝʪ, ʦʩʥʦʚʥʳʤ ʧʨʦʮʝʩʩʦʤ 

ʧʝʨʝʦʨʛʘʥʠʟʘʮʠʠ ʤʠʥʝʨʘʣʴʥʦʡ ʤʘʩʩʳ ʷʚʣʷʝʪʩʷ ʢʨʠʦʛʝʥʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ. 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦʛʦ ʪʘʷʥʠʷ ʣʝʜʥʠʢʦʚ ʚ ɺʳʩʦʢʦʡ ɸʨʢʪʠʢʝ 

ʚʳʩʚʦʙʦʞʜʘʝʪʩʷ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʡ ʫʛʣʝʨʦʜ, ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʳʡ ʚ ʣʝʜʥʠʢʘʭ. ʉʚʦʡʩʪʚʘ ʵʪʦʛʦ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (ʆɺ) ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʚʦʡʩʪʚ ʆɺ ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ ʚ ʧʦʯʚʘʭ, 

ʩʢʦʧʣʝʥʠʷ ʪʘʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʥʠʚʘʣʴʥʦ-ʛʣʷʮʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʷʚʣʷʶʪʩʷ ʤʝʩʪʦʤ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʯʚ ʥʘ ʢʨʠʦʢʦʥʠʪʘʭ (ʢʨʠʦʢʦʥʠʪʦʚʳʭ 

ʩʦʣʦʠʜʘʭ) ʩʥʠʞʘʝʪ ʵʢʩʪʨʝʤʘʣʴʥʦʩʪʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʣʠʪʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ ʧʨʠʣʝʜʥʠʢʦʚʦʡ ʟʦʥʝ ʟʘ ʧʝʨʚʳʝ ʜʝʩʷʪʢʠ ʣʝʪ 

ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʯʚʳ ʩ ʨʘʟʚʠʪʳʤ ʧʨʦʬʠʣʝʤ, ʙʦʛʘʪʳʝ ʙʠʦʛʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʢʨʠʦʢʦʥʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʪʘʢʠʭ ʞʝ ʧʦʟʠʮʠʷʭ ʚʨʝʤʷ, ʪʨʝʙʫʶʱʝʝʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦʬʠʣʝʡ, ʩʦʩʪʘʚʣʷʝʪ ʧʝʨʚʳʝ ʩʦʪʥʠ ʣʝʪ. 
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ʌɻɹʋʅ ʌʀʎ ʂʦʣʴʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʌʀʎ ʂʅʎ ʈɸʅ) 

ʄʝʨʦʧʨʠʷʪʠʝ 16. ʀʟʫʯʝʥʠʝ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʬʘʟ-

ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ ʨʝʜʢʠʭ, ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠ ʨʘʩʩʝʷʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ çʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʚ 2020 ʛ.è, ʚ ʯʘʩʪʠ ʤʝʨʦʧʨʠʷʪʠʷ 16. çʀʟʫʯʝʥʠʝ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʬʘʟ-ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ ʨʝʜʢʠʭ, ʨʘʜʠʦʘʢʪʠʚʥʳʭ 

ʠ ʨʘʩʩʝʷʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥè ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ 

ʢʦʣʣʝʢʪʠʚʦʤ, ʩʦʩʪʦʷʱʠʤ ʠʟ 6 ʯʝʣʦʚʝʢ, ʚʢʣʶʯʘʷ 3 ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʚ ʠʶʥʝ ï ʘʚʛʫʩʪʝ 2020 ʛʦʜʘ. 

ɺ ʩʚʷʟʠ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʧʝʨʝʜʚʠʞʝʥʠʡ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʥʦʮʝʥʥʦ ʙʳʣ 

ʧʨʦʚʝʜʸʥ ʵʪʘʧ ʧʦʜʛʦʪʦʚʢʠ. ɺ ʝʛʦ ʨʘʤʢʘʭ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʦʙʟʦʨ ʜʦʩʪʫʧʥʳʭ ʜʘʥʥʳʭ ʧʦ 

ʤʠʥʝʨʘʣʦʛʠʠ ʐʧʠʮʙʝʨʛʝʥʘ. ʌʠʥʘʥʩʦʚʳʝ ʩʨʝʜʩʪʚʘ ʠʟʨʘʩʭʦʜʦʚʘʥʳ ʥʝ ʙʳʣʠ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʤʠʥʝʨʘʣʦʛʠʠ ʐʧʠʮʙʝʨʛʝʥʘ 

ʧʨʠ ʧʦʤʦʱʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʥʝ ʠʤʝʶʱʝʝ 

ʘʥʘʣʦʛʦʚ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ. ɼʦʣʛʦʩʨʦʯʥʦʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝ ʧʦʣʥʦʛʦ ʢʘʪʘʣʦʛʘ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʠʜʦʚ ʘʨʭʠʧʝʣʘʛʘ ʩ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʧʦʣʥʦʮʝʥʥʫʶ ʠʥʬʦʨʤʘʪʠʚʥʫʶ ʠ 

ʫʥʠʢʘʣʴʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʧʦ ʤʠʥʝʨʘʣʴʥʳʤ ʬʘʟʘʤ ʐʧʠʮʙʝʨʛʝʥʘ.  

ɺ ʟʘʜʘʯʠ ʤʝʨʦʧʨʠʷʪʠʷ ʚʭʦʜʷʪ: 

- ʧʨʦʚʝʜʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʤʝʶʱʠʭʩʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʤʝʥʥʳʭ ʬʦʥʜʦʚ 

ʧʦ ʘʨʭʠʧʝʣʘʛʫ ʐʧʠʮʙʝʨʛʝʥ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʠʥʪʝʨʝʩʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʨʘʙʦʪ; 

- ʧʨʦʚʝʜʝʥʠʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʜʣʷ ʦʪʙʦʨʘ ʢʘʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʣʦʢʘʣʠʟʘʮʠʠ ʤʠʥʝʨʘʣʴʥʳʭ 
ʬʘʟ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʘʨʭʠʧʝʣʘʛʘ; 

- ʠʩʩʣʝʜʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʤʠʥʝʨʘʣʦʚ ʐʧʠʮʙʝʨʛʝʥʘ; 

- ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʠʥʝʨʘʣʴʥʳʭ ʬʘʟ; 

- ʦʙʦʙʱʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʮʝʣʴʶ ʩʦʩʪʘʚʣʝʥʠʷ ʧʦʣʥʦʛʦ ʢʘʪʘʣʦʛʘ ʤʠʥʝʨʘʣʦʚ 
ʐʧʠʮʙʝʨʛʝʥʘ ʢʘʢ ʦʩʥʦʚʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ ʘʨʭʠʧʝʣʘʛʘ ʠ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʠʥʝʨʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʝʜʢʠʭ, ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠ ʨʘʩʩʝʷʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. 

ʆʞʠʜʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ: 

1. ʅʦʚʳʝ ʜʘʥʥʳʝ ʦ ʤʠʥʝʨʘʣʴʥʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ, ʚʢʣʶʯʘʷ ʩʚʝʜʝʥʠʷ ʦ 
ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ, ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ, ʫʩʣʦʚʠʷʭ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʬʘʟ; 

2. ʅʦʚʳʝ ʜʘʥʥʳʝ ʦ ʤʠʥʝʨʘʣʴʥʳʭ ʬʘʟʘʭ ï ʢʦʥʮʝʥʪʨʘʪʦʨʘʭ ʨʝʜʢʠʭ, ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠ 

ʨʘʩʩʝʷʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ;  

3. ɺ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ï ʩʦʩʪʘʚʣʝʥʠʝ ʧʦʣʥʦʛʦ ʢʘʪʘʣʦʛʘ ʤʠʥʝʨʘʣʴʥʳʭ ʬʘʟ 

ʐʧʠʮʙʝʨʛʝʥʘ, ʚʢʣʶʯʘʷ ʤʠʥʝʨʘʣʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʥʘ ʛʨʘʥʠʮʝ ʛʝʦ- ʠ ʙʠʦʩʬʝʨ 

(ʦʨʛʘʥʠʯʝʩʢʠʝ ʤʠʥʝʨʘʣʳ, ʙʠʦʤʠʥʝʨʘʣʳ, ʤʠʥʝʨʘʣʳ ʫʛʣʝʡ); 

4.  ɺ 2020 ʛ. ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʦʧʫʙʣʠʢʦʚʘʪʴ 2 ʩʪʘʪʴʠ ʚ ʞʫʨʥʘʣʘʭ, ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ Web of Science. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʧʫʙʣʠʢʘʮʠʷ 5-

6 ʩʪʘʪʝʡ ʚ ʛʦʜ. 

ʀʩʧʦʣʥʠʪʝʣʠ: 

ɿʘʚʝʜʫʶʱʠʡ ʃʘʙʦʨʘʪʦʨʠʝʡ ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʦʩʬʝʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ɸʨʢʪʠʢʠ ʌʀʎ ʂʅʎ ʈɸʅ ʢ.ʛ.-ʤ.ʥ. ʇʘʥʠʢʦʨʦʚʩʢʠʡ ʊʘʨʘʩ ʃʝʦʥʠʜʦʚʠʯ, 

(t.panikorovskii@ksc.ru), 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʌɻɹʋʅ ʌʀʎ çʂʦʣʴʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨè ʈɸʅ ʯʣ.-ʢʦʨʨ. ʂʨʠʚʦʚʠʯʝʚ 

ʉʝʨʛʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ (s.krivovichev@ksc.ru), 
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ɺʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʌʀʎ ʂʅʎ ʈɸʅ ʢ.ʛ.-ʤ.ʥ. 

ʗʢʦʚʝʥʯʫʢ ɺʠʢʪʦʨ ʅʝʩʪʝʨʦʚʠʯ (v.yakovenchuk@ksc.ru), 

ʄʘʛʠʩʪʨ 1 ʢʫʨʩʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çɻʝʦʣʦʛʠʷè ʄɻʊʋ ʉʠʜʝʣʴʥʠʢʦʚʘ ʆʣʴʛʘ ʌʸʜʦʨʦʚʥʘ 

(olga.sidelnikova97@gmail.com), 

ɼʦʮʝʥʪ ʢʘʬʝʜʨʳ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ ʀʥʩʪʠʪʫʪʘ ʥʘʫʢ ʦ ɿʝʤʣʝ ʉʇʙɻʋ ʢ.ʛ.-ʤ.ʥ. ɿʦʣʦʪʘʨʝʚ 

ɸʥʜʨʝʡ ɸʥʘʪʦʣʴʝʚʠʯ, 

ʄʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʃʘʙʦʨʘʪʦʨʠʝʡ ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʪʝʭʥʦʩʬʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ɸʨʢʪʠʢʠ ʌʀʎ ʂʅʎ ʈɸʅ, ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ 

ʉʇʙɻʋ ʂʦʨʥʷʢʦʚ ʀʣʴʷ ɺʠʢʪʦʨʦʚʠʯ. 

ʉʦʩʪʘʚʣʝʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

1. ʀʟʫʯʝʥʠʝ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʢʦʣʣʝʢʮʠʡ ʚ ʤʫʟʝʝ ɹʘʨʝʥʮʙʫʨʛʘ ï 3 ʜʥʷ; 

2. ʀʟʫʯʝʥʠʝ ʨʝʜʢʦʤʝʪʘʣʴʥʦʡ Ta-Nb-Y ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʘʣʴʙʠʪ-ʢʚʘʨʮ-ʤʫʩʢʦʚʠʪʦʚʳ 

ʧʝʛʤʘʪʠʪʦʚ ʚʦ ʚʤʝʱʘʶʱʠʭ ʩʣʶʜʷʥʳʭ ʩʣʘʥʮʘʭ ʧʦʨʦʜ ʥʠʞʥʝʛʦ ʧʨʦʪʝʨʦʟʦʷ ʚ ʨʘʡʦʥʝ ʭʨʝʙʪʘ 

ʉʢʦʜʝʬʴʝʣʝʪ ï ʦ. ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ, 2-3 ʜʥʷ, Skoddefjellet;  

3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʪʦʨʠʯʥʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʨʫʜʥʳʭ ʧʦʣʝʡ ʍʘʣʚʜʘʥʧʠʛʛʝʥ-

ɺʦʥʙʨʝʝʥ ʙʘʨʠʪ-ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʳʝ ʞʠʣʳ ʚʦ ʚʤʝʱʘʶʱʠʭ ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʜʝʚʦʥʩʢʠʭ 

ʧʝʩʯʘʥʠʢʘʭ ʠ ʘʣʝʚʨʦʣʠʪʘʭ ʚ ʨʘʡʦʥʝ ʛʦʨ ʈʠʟʝʨʬʴʝʣʣʘ-ʍʘʣʚʜʘʥʧʠʛʛʝʥ - ʦ. ɿʘʧʘʜʥʳʡ 

ʐʧʠʮʙʝʨʛʝʥ, 2-3 ʜʥʷ. 

4. ɹʝʨʠʣʣ-ʪʫʨʤʘʣʠʥ ʩʦʜʝʨʞʘʱʠʝ ʧʝʛʤʘʪʠʪʳ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʚ ʪʝʣʘʭ ʢʘʣʝʜʦʥʩʢʠʭ 

ʛʨʘʥʠʪʦʠʜʦʚ ʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ ʩʨʝʜʥʝʛʦ ʧʨʦʪʝʨʦʟʦʷ ʥʘ ʤʳʩʝ ʅʦʨʜ (2 ʜʥʷ) ʠ ʥʘ ʧ-

ʦʚʝ ɿʝʤʣʷ ʇʨʠʥʮʘ ʆʩʢʘʨʘ ʦ. ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʘʷ ɿʝʤʣʷ (2-ʜʥʷ). 

5. ʇʨʦʚʝʜʝʥʠʝ ʧʝʨʚʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʟʮʦʚ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʛ. ʃʦʥʛʠʡʨʘ 

ʜʠʬʨʘʢʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ï 2-3 ʜʥʷ. 

6. ʇʨʦʚʝʜʝʥʠʝ ʜʝʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ ʎʂʇ ʌʀʎ ʂʅʎ ʈɸʅ, ʩ 
ʧʨʠʚʣʝʯʝʥʠʝʤ ʢʘʜʨʦʚʳʭ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʇʦʣʷʨʥʦʡ ʤʦʨʩʢʦʡ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʡ ʵʢʩʧʝʜʠʮʠʠ ï 45 

ʜʥʝʡ. 

ʀʪʦʛʦ 60 ʜʥʝʡ. ʈʘʡʦʥʳ ʨʘʙʦʪ: ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ, ʭʨʝʙʪʳ ʉʢʦʜʝʬʴʝʣʝʪ ʠ ʛʦʨʳ 

ʈʠʟʝʨʬʴʝʣʣʘ-ʍʘʣʚʜʘʥʧʠʛʛʝʥ, ʤʳʩ ʅʦʨʜ (2 ʜʥʷ) ʠ ʥʘ ʧ-ʦʚ ɿʝʤʣʷ ʇʨʠʥʮʘ ʆʩʢʘʨʘ ʦ. ʉʝʚʝʨʦ-

ɺʦʩʪʦʯʥʘʷ ɿʝʤʣʷ, ʇʠʨʘʤʠʜʘ. ʋʯʘʩʪʥʠʢʠ ʩʦ ʩʪʦʨʦʥʳ ʉʇʙɻʋ ʙʳʣʠ ʧʦʜʜʝʨʞʘʥʳ ʚ ʵʪʦʤ ʧʨʦʝʢʪʝ 

ʟʘ ʩʯʝʪ ʛʨʘʥʪʘ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʜʣʷ ʚʝʜʫʱʠʭ ʥʘʫʯʥʳʭ ʰʢʦʣ ʈʌ (ʀʥʩʪʠʪʫʪ ʥʘʫʢ ʦ ɿʝʤʣʝ, ʢʘʬʝʜʨʘ 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ).  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʤʠʥʝʨʘʣʦʚ, ʘ ʪʘʢʞʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʠʥʝʨʘʣʴʥʳʭ ʬʘʟ ʐʧʠʮʙʝʨʛʝʥʘ ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʦʩʫʱʝʩʪʚʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʤʧʣʝʢʩʘ ʤʝʪʦʜʦʚ: 

- ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ 

- ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʟʦʥʜʦʚʦʛʦ ʘʥʘʣʠʟʘ 

- ʠʥʬʨʘʢʨʘʩʥʦʡ ʠ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʩʚʝʪʘ 

- ʤʦʥʦʢʨʠʩʪʘʣʴʥʦʡ ʠ ʧʦʨʦʰʢʦʚʦʡ ʜʠʬʨʘʢʪʦʤʝʪʨʠʠ, ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʛʦ ʠ  

ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ 

- ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʩʢʘʥʠʨʫʶʱʝʡ ʢʘʣʦʨʠʤʝʪʨʠʠ ʠ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: 

ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʣʝʪʥʶʶ ʠʩʪʦʨʠʶ ʠʟʫʯʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʭ ʙʦʛʘʪʩʪʚ ʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʐʧʠʮʙʝʨʛʝʥʘ, ʚ ʤʠʨʦʚʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʣʠʰʴ 

ʚʝʩʴʤʘ ʦʪʨʳʚʦʯʥʳʝ ʠ ʨʘʟʨʦʟʥʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʤʠʥʝʨʘʣʦʛʠʠ ʐʧʠʮʙʝʨʛʝʥʘ. 
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ 

(ʨʠʩ. 16.1) ʦʧʠʩʘʥʦ 107 ʤʠʥʝʨʘʣʴʥʳʭ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ (ʪʘʙʣ. 16.1), ʠʟ 

ʢʦʪʦʨʳʭ ʜʦʩʪʦʚʝʨʥʦ ʫʩʪʘʥʦʚʣʝʥʦ 88 

ʤʠʥʝʨʘʣʦʚ, ʫʪʚʝʨʞʜʝʥʥʳʭ ʂʅʄʅʂ 

ʄʄɸ (KjÞrnet & Elvevold 2012). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʘʨʭʠʧʝʣʘʛʘ ʚ ʨʘʡʦʥʝ ʛ. ʇʠʨʘʤʠʜʘ ʙʳʣ 

ʦʪʢʨʳʪ ʥʦʚʳʡ ʤʠʥʝʨʘʣ ʛʝʣʠʪ (hoelite) 

ʧʨʠʥʘʜʣʝʞʘʱʠʡ ʢ ʢʣʘʩʩʫ ʧʨʠʨʦʜʥʳʭ 

ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ï 

ʘʥʪʨʘʭʠʥʦʥʦʚ ʩ ʦʙʱʝʡ ʬʦʨʤʫʣʦʡ 

C14H8O2 (Oftedal 1922, Jehliļka et al. 

2007). ʉʨʝʜʠ ʤʠʥʝʨʘʣʦʚ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʪʘʢʞʝ ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʧʨʦʷʚʣʝʥʠʡ 

ʥʘʰʘʪʳʨʷ, ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʚ ʨʘʡʦʥʝ ʛ. 

ʇʠʨʘʤʠʜʘ (Oftedahl, 1929). 

ʊʘʙʣʠʮʘ 16.1. ʉʧʠʩʦʢ ʤʠʥʝʨʘʣʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ, ʥʘʡʜʝʥʥʳʭ ʥʘ ʘʨʭʠʧʝʣʘʛʝ 

ʐʧʠʮʙʝʨʛʝʥ 

ʘʢʘʥʪʠʪ ʘʢʪʠʥʦʣʠʪ ʘʣʴʙʠʪ ʘʥʦʨʪʠʪ ʘʣʣʘʥʠʪ- (Ce) ʘʣʴʤʘʥʜʠʥ 

ʩʧʝʩʩʘʨʪʠʥ ʢʚʘʩʮʳ ʘʣʶʤʦ-

ʢʘʣʠʝʚʳʝ (K) 

ʘʥʛʠʜʨʠʪ ʘʥʢʝʨʠʪ ʘʧʘʪʠʪ ʘʨʢʪʦʣʠʪ 

ʘʨʩʝʥʦʧʠʨʠʪ ʘʟʫʨʠʪ ʙʘʨʠʪ ʙʘʩʪʥʝʟʠʪ-(Ce) ʙʝʨʠʣʣ ʙʠʦʪʠʪ 

ʙʦʨʥʠʪ ʢʘʣʴʮʠʪ ʮʝʨʫʩʩʠʪ ʭʘʣʴʢʦʟʠʥ ʭʘʣʴʢʦʧʠʨʠʪ ʢʣʠʥʦʭʣʦʨ 

ʭʣʦʨʠʪʦʠʜ ʢʣʠʥʦʛʫʤʠʪ ʢʣʠʥʦʮʦʠʟʠʪ ʢʦʣʫʤʙʠʪ-(Fe) ʢʦʣʫʤʙʠʪ-(Mn) ʢʦʨʜʠʝʨʠʪ 

ʢʦʚʝʣʣʠʥ ʢʨʦʩʩʠʪ ʜʠʛʝʥʠʪ ʜʠʦʧʩʠʜ ʜʦʣʦʤʠʪ ʵʣʴʙʘʠʪ 

ʬʦʨʩʪʝʨʠʪ ʬʘʷʣʠʪ ʬʝʨʨʦʢʘʨʬʦʣʠʪ ʬʝʨʨʦʛʣʘʫʢʦʬʘʥ ʬʝʨʩʤʠʪ ʤʘʛʥʝʟʠʦʢʘʨʬʦʣʠʪ 

ʬʪʦʨʘʧʘʪʠʪ ʬʣʶʦʨʠʪ ʬʦʨʩʪʝʨʠʪ ʛʘʜʦʣʠʥʠʪ ʛʘʥʠʪ ʛʘʣʝʥʠʪ 

ʪʝʪʨʘʵʜʨʠʪ ʛʣʘʫʢʦʬʘʥ ʛʸʪʠʪ ʛʨʘʬʠʪ ʛʨʦʩʩʫʣʷʨ ʛʠʧʩ 

ʛʝʤʘʪʠʪ ʛʝʨʮʠʥʠʪ ʭʠʥʛʘʥʠʪ ʛʝʣʠʪ ʠʣʴʤʝʥʠʪ ʞʘʜʝʠʪ 

ʠʜʘʠʪ ʠʦʨʜʘʥʠʪ ʢʝʡʚʠʪ- (Y) ʢʠʘʥʠʪ ʣʘʫʩʦʥʠʪ ʤʘʛʥʝʪʠʪ 

ʤʘʣʘʭʠʪ ʤʝʣʘʥʪʝʨʠʪ ʤʠʣʣʝʨʠʪ ʤʦʥʘʮʠʪ- (Ce) ʤʫʩʢʦʚʠʪ-2M1 ʦʣʠʚʝʥʠʪ 

ʧʘʨʘʛʦʥʠʪ ʧʘʨʠʟʠʪ- (Ce) ʬʣʦʛʦʧʠʪ ʧʫʤʧʝʣʣʠʠʪ ʧʠʨʠʪ çʧʣʶʤʙʦʧʠʨʦʭʣʦʨè 

çʧʣʶʤʙʦʙʝʪʘʬʠʪè ʧʠʨʦʬʠʣʣʠʪ ʧʠʨʨʦʪʠʥ ʢʚʘʨʮ ʨʫʪʠʣ ʥʘʰʘʪʳʨʴ 

ʩʘʧʬʠʨʠʥ ʩʢʘʧʦʣʠʪ ʩʠʜʝʨʠʪ ʩʠʣʣʠʤʘʥʠʪ ʩʬʘʣʝʨʠʪ ʰʧʠʥʝʣʴ 

ʩʪʘʚʨʦʣʠʪ ʩʪʠʣʴʧʥʦʤʝʣʘʥ ʩʪʨʦʥʮʠʘʥʠʪ ʩʫʜʦʠʪ ʩʝʨʘ ʩʠʥʭʠʟʠʪ-(Ce) 

ʪʝʥʥʘʥʪʠʪ ʪʦʨʠʪ ʪʠʪʘʥʠʪ ʪʫʨʤʘʣʠʥ ʪʨʝʤʦʣʠʪ ʫʨʘʥʠʥʠʪ 

ʚʠʪʝʨʠʪ ʢʩʝʥʦʪʠʤ- (Y) ʠʪʪʨʦʙʝʪʘʬʠʪ ʮʠʨʢʦʥ ʮʦʠʟʠʪ  

ʇʦʠʩʢʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʩʳʨʴʷ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ ʚʟʘʤʝʥ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ. ʈʦʩʩʠʡʩʢʠʤʠ ʫʯʝʥʳʤʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʟʦʥʳ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʤʝʜʠ, ʩʚʠʥʮʘ, ʮʠʥʢʘ ʠ ʨʝʜʢʠʭ ʤʝʪʘʣʣʦʚ (ʂʫʢʩʘ ʠ ʜʨ. 2018, ɽʚʜʦʢʠʤʦʚ ʠ ʜʨ. 

2018). ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷʤʠ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʩʯʠʪʘʝʪʩʷ ʩʫʣʴʬʠʜʥʘʷ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ, ʘ ʥʘʣʠʯʠʝ ʜʨʫʛʠʭ ʪʠʧʦʚ ʠʤʝʝʪ ʪʦʣʴʢʦ ʣʦʢʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʛʝʦʣʦʛʦ-ʩʲʝʤʦʯʥʳʭ ʠ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʩʦʚʝʪʩʢʠʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʛʝʦʣʦʛʦʚ ʥʘ 

ʦʩʪʨʦʚʘʭ ʘʨʭʠʧʝʣʘʛʘ ʙʳʣ ʦʪʢʨʳʪ ʨʷʜ ʧʨʦʷʚʣʝʥʠʡ ʞʝʣʝʟʘ ʠ ʭʨʦʤʠʪʘ, ʬʦʩʬʦʨʠʪʦʚ, ʙʘʨʠʪʘ, 

ʛʠʧʩʘ, ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ, ʟʦʣʦʪʘ ʠ ʩʘʤʦʮʚʝʪʥʦʛʦ ʩʳʨʴʷ (ɽʚʜʦʢʠʤʦʚ ʠ ʜʨ. 2015, ɿʘʭʘʨʦʚ ʠ ʜʨ. 

2009). 

ʇʨʦʷʚʣʝʥʠʷ Zn-Pb ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠʟʚʝʩʪʥʳ ʚ ʉʘʥʪ-ʁʦʥʩ-ʬʴʦʨʜʝ, ʍʦʨʥʩʫʥʜʝ, 

ʉʠʥʢʭʦʣʤʝʥʝ, ʥʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʮʝʣʦʤ ʥʝ ʠʤʝʶʪ (ʨʠʩ. 16.2). ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʩʬʘʣʝʨʠʪʦʚʳʝ ʠ ʛʘʣʝʥʠʪʦʚʳʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʣʦʢʘʣʴʥʦ ʩʦʜʝʨʞʘʱʠʝ ʤʠʥʝʨʘʣʳ ʤʝʜʠ ʠ 

ʘʨʩʝʥʦʧʠʨʠʪ, ʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʜʦʜʝʚʦʥʩʢʠʤ ʧʦʨʦʜʘʤ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʢʦʪʦʨʳʡ 

 
ʈʠʩʫʥʦʢ 16.1 ï ʄʠʥʝʨʘʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ 

(ʯʠʩʣʦ ʤʠʥʝʨʘʣʴʥʳʭ ʚʠʜʦʚ ʦʪʤʝʯʝʥʦ ʟʝʣʸʥʳʤʠ ʠ ʞʸʣʪʳʤʠ 

ʢʨʫʞʢʘʤʠ) ʧʦ ʜʘʥʥʳʤ (KjÞrnet & Elvevold 2012) ʠ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ mindat.com 
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ʚʳʭʦʜʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦ-ʐʧʠʮʙʝʨʛʝʥʩʢʦʛʦ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʛʦ 

ʧʦʷʩʘ (ʉʠʨʦʪʢʠʥ ʠ ʜʨ. 2010, ʆʥʷʢʦʚʘ 2019). ʆʜʥʘʢʦ ʚʳʩʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʠʤʝʶʪ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʭ ʧʨʦʷʚʣʝʥʠʡ. ʀʥʦʩʪʨʘʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʪʘʢʞʝ 

ʦʪʤʝʯʝʥʘ ʨʝʜʢʦʤʝʪʘʣʴʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ Ta-Nb-Y ʭʨʝʙʪʘ ʉʢʦʜʝʬʴʝʣʝʪ (Prsek et al 2010). 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʝʥʥʳʡ ʠʥʪʝʨʝʩ ʠʟʫʯʝʥʠʝ ʦʪʢʨʳʪʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʛʝʦʣʦʛʘʤʠ ʧʦʣʷ 

ʬʦʩʬʦʨʠʪʦʚ ʩʨʝʜʥʝʛʦ ʪʨʠʘʩʘ ʥʘ ɿʝʤʣʝ ɼʠʢʩʦʥʘ. ʆʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʦʤʳʰʣʝʥʥʳʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʠ ʚʧʦʣʥʝ ʤʦʛʫʪ ʩʪʘʪʴ ʦʙʲʝʢʪʦʤ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʠ ʨʝʥʪʘʙʝʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʠ 

ʚ ʙʫʜʫʱʝʤ, ʪʘʢ ʢʘʢ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʷʭ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʥʝʫʢʣʦʥʥʦ 

ʚʦʟʨʘʩʪʘʝʪ. ʇʨʦʛʥʦʟʥʘʷ ʦʮʝʥʢʘ ʟʘʧʘʩʦʚ ʬʦʩʬʦʨʠʪʦʚ (ʥʘ ʫʯʘʩʪʢʘʭ, ʙʣʠʟʢʠʭ ʢ ʨʦʩʩʠʡʩʢʠʤ) ï 

ʙʦʣʝʝ 60 ʤʣʥ ʪ. ʊʘʢʞʝ ʢ ʨʘʟʨʷʜʫ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʫʞʥʦ ʦʪʥʝʩʪʠ ʮʝʣʳʡ ʨʷʜ ʧʨʦʷʚʣʝʥʠʡ ʤʝʜʠ, 

ʟʦʣʦʪʘ, ʩʝʨʝʙʨʘ, ʬʣʶʦʨʠʪʘ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʘʨʭʠʧʝʣʘʛʘ; ʟʜʝʩʴ ʞʝ ʥʘʜʦ ʦʪʤʝʪʠʪʴ 

ʤʘʣʦʠʟʫʯʝʥʥʳʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʠʤʙʝʨʣʠʪʦʧʦʜʦʙʥʳʝ ʜʘʡʢʠ (ɸʰʠʭʤʠʥ ʠ ʜʨ, 2018, 

ʄʠʣʦʩʣʘʚʩʢʠʡ ʠ ʜʨ. 2018, ʂʫʢʩʘ ʠ ʜʨ. 2018, ɽʚʜʦʢʠʤʦʚ ʠ ʜʨ. 2018). 

 
ʈʠʩʫʥʦʢ 16.2 ï ʉʭʝʤʘ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʘʪʝʨʠʘʣʦʚ ɽ.ɸ. ʂʦʨʘʛʦ (1996), ɸ.ʄ. ʊʠʙʝʥʴʢʦʚʘ ʠ ʜʨ. (2004), ɸ.ʅ. ʉʠʨʦʪʢʠʥʘ ʠ ʜʨ. (2007) 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʝʜʘʚʥʦ ʦʪʢʨʳʪʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʫʯʘʩʪʢʘʭ, ʠʤʝʥʥʦ 

ʤʠʥʝʨʘʣʴʥʳʝ ʬʘʟʳ ʷʚʣʷʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤʠ ʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠ ʨʝʜʢʠʭ, ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠ 

ʨʘʩʩʝʷʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʠ 

ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʦʡ ʤʠʛʨʘʮʠʠ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʣʘʙʘʷ 

ʠʟʫʯʝʥʥʦʩʪʴ ʤʠʥʝʨʘʣʦʚ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʠ ʧʝʛʤʘʪʠʪʦʚʳʭ ʧʦʣʝʡ ʭʨʝʙʪʘ 

ʉʢʦʜʝʬʴʝʣʝʪ, ʛʦʨ ʈʠʟʝʨʬʴʝʣʣʘ-ʍʘʣʚʜʘʥʧʠʛʛʝʥ, ʤʳʩʘ ʅʦʨʜ ʠ ʥʘ ʧ-ʦʚʝ ɿʝʤʣʷ ʇʨʠʥʮʘ ʆʩʢʘʨʘ 

ʦʩʪʘʚʣʷʶʪ ʤʝʩʪʦ ʜʣʷ ʦʪʢʨʳʪʠʡ ʥʦʚʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʬʘʟ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʧʨʦʝʢʪ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʠ ʢʘʤʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʚ 2020 

ʛʦʜʫ ʦʪʦʙʨʘʪʴ ʥʝ ʫʜʘʣʦʩʴ, ʚʳʧʦʣʥʝʥʠʝ ʧʣʘʥʠʨʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʢʘʟʘʣʦʩʴ ʥʝʚʦʟʤʦʞʥʳʤ. 

ʉʨʝʜʩʪʚʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʝʢʪʘ ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʟʘʪʨʘʪʠʪʴ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ 

ʨʘʙʦʪ ʥʘ ʘʨʭʠʧʝʣʘʛʝ, ʧʨʦʚʝʩʪʠ ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʣʦʩʴ ʚʦʟʤʦʞʥʦʩʪʠ ʚʚʠʜʫ ʧʘʥʜʝʤʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʄʝʨʦʧʨʠʷʪʠʝ 16 ʥʝ ʚʳʧʦʣʥʝʥʦ, ʪʘʢ ʢʘʢ ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ ʥʘ ʢʦʪʦʨʳʭ 

ʙʘʟʠʨʫʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. 

ʃʠʪʝʨʘʪʫʨʘ 

ɸʰʠʭʤʠʥ ɼ.ʉ., ʉʢʫʙʣʦʚ ʉ.ɻ., ʄʝʣʴʥʠʢ ɸ.ɽ., ʉʠʨʦʪʢʠʥ ɸ.ʅ., ɸʣʝʢʩʝʝʚ ɺ.ʀ. ɻʝʦʭʠʤʠʷ 

ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʤʠʥʝʨʘʣʦʚ ʚ ʤʘʥʪʠʡʥʳʭ ʢʩʝʥʦʣʠʪʘʭ ʠʟ ʙʘʟʘʣʴʪʦʚ ʚʫʣʢʘʥʘ ʉʚʝʨʨʝ, ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ // 

ɻʝʦʭʠʤʠʷ. 2018. ˉ8. C. 820-828. 
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ʌɻɹʋʅ ʄʫʨʤʘʥʩʢʠʡ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ 

(ʄʄɹʀ ʈɸʅ) 

ʄʝʨʦʧʨʠʷʪʠʝ 17. ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ ʬʴʦʨʜʦʚ ʠ ʤʦʨʝʡ, ʦʤʳʚʘʶʱʠʭ 

ʘʨʭʠʧʝʣʘʛ ʐʧʠʮʙʝʨʛʝʥ 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʚ 

2020 ʛ. ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʪʝʤʳ ʛʦʩʟʘʜʘʥʠʷ çʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ 

ʬʴʦʨʜʦʚ ʠ ʤʦʨʝʡ, ʦʤʳʚʘʶʱʠʭ ʘʨʭʠʧʝʣʘʛ ʐʧʠʮʙʝʨʛʝʥè. 

ɺ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʳʭ ʵʢʦʩʠʩʪʝʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2020 ʛʛ. ʫʯʝʥʳʝ ʄʄɹʀ ʈɸʅ 

ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

1. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʚʦʜʥʳʭ ʤʘʩʩ ʥʘ ʘʢʚʘʪʦʨʠʷʭ ʘʨʭʠʧʝʣʘʛʘ. 

2. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʨʠʦ-, ʙʘʢʪʝʨʠʦ-, ʬʠʪʦ- ʠ 

ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ ʐʧʠʮʙʝʨʛʝʥʘ. 

3. ʇʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʜʘʥʥʳʭ ʧʦ ʵʢʦʣʦʛʠʠ ʜʦʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʨʘʟʥʦʦʙʨʘʟʠʠ, ʜʠʥʘʤʠʢʝ 

ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʟʦʦʙʝʥʪʦʩʘ ʚ ʧʨʠʙʨʝʞʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʘʨʭʠʧʝʣʘʛʘ. 

4. ʆʮʝʥʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʧʘʩʦʚ ʤʘʢʨʦʬʠʪʦʚ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʐʧʠʮʙʝʨʛʝʥʘ. 

5. ɺʳʷʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʩʦʩʪʘʚ, ʩʪʨʫʢʪʫʨʫ ʠ 

ʜʠʥʘʤʠʢʫ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʪʠʮ ʠ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. 

6. ʆʮʝʥʢʘ ʨʦʣʠ ʤʦʜʝʣʴʥʳʭ ʚʠʜʦʚ ʤʠʛʨʠʨʫʶʱʠʭ ʧʪʠʮ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʘʨʪʨʦʧʦʜ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ. 

7. ɸʥʘʣʠʟ ʫʨʦʚʥʝʡ ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʩʨʝʜʝ ʠ ʙʠʦʪʝ 

ʘʨʭʠʧʝʣʘʛʘ. 

8. ʇʦʜʛʦʪʦʚʢʘ ʙʘʟ ʜʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʨʩʢʠʭ ʵʢʦʩʠʩʪʝʤ ʢʘʢ ʦʩʥʦʚʳ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ. 

ɺ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʪʝʤʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦ 

ʪʨʝʤ ʙʣʦʢʘʤ: 

1) ʩʙʦʨ ʥʘʫʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʤʦʨʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ ʚ ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ; 

2) ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʄʄɹʀ ʈɸʅ ʚ 

ʄʫʨʤʘʥʩʢʝ; 

3) ʧʫʙʣʠʢʘʮʠʷ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʚ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʟʜʘʥʠʷʭ, ʘ ʪʘʢʞʝ 

ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʧʨʦʚʦʜʠʤʳʭ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʙʟʦʨ ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʧʨʦʚʝʜʝʥʥʳʭ ʄʄɹʀ ʈɸʅ ʚ 2020 ʛʛ. ʚ ʨʘʤʢʘʭ ʢʘʞʜʦʛʦ ʙʣʦʢʘ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʥʘʩʪʦʷʱʝʤ ʤʘʪʝʨʠʘʣʝ. 

ʕʢʩʧʝʜʠʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʚ ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʚ 2020 ʛ. ʚʳʧʦʣʥʷʣʠʩʴ ʧʦ 

ʜʚʫʤ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

ʉʙʦʨ ʥʘʫʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʤʦʨʩʢʠʭ ʵʢʩʧʝʜʠʮʠʷʭ ʚ ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ 

ʵʢʩʧʝʜʠʮʠʦʥʥʳʡ ʩʙʦʨ ʥʘʫʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʄʄɹʀ ʈɸʅ ʚ ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ ʚ 2020 ʛ. ʚʳʧʦʣʥʷʣʠʩʴ ʪʦʣʴʢʦ ʚ ʤʦʨʝ, ʩ ʙʦʨʪʘ ʅʀʉ çɼʘʣʴʥʠʝ ɿʝʣʝʥʮʳè. ʀʟ-ʟʘ 

ʜʝʡʩʪʚʫʶʱʠʭ ʩ ʤʘʨʪʘ 2020 ʛ. ʢʦʨʦʥʘʚʠʨʫʩʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʧʝʨʝʩʝʯʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʛʨʘʥʠʮʳ ʂʦʨʦʣʝʚʩʪʚʘ ʅʦʨʚʝʛʠʷ ʙʝʨʝʛʦʚʳʝ ʨʘʙʦʪʳ ʚ ʨʘʡʦʥʝ ɹʘʨʝʥʮʙʫʨʛʘ ʚ 2020 ʛ. ʥʝ 

ʧʨʦʠʟʚʦʜʠʣʠʩʴ. 

ʄʦʨʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʕʢʩʧʝʜʠʮʠʷ ʥʘ ʅʀʉ çɼʘʣʴʥʠʝ ɿʝʣʝʥʮʳè ʩʦʩʪʦʷʣʘʩʴ ʚ ʦʢʪʷʙʨʝ-ʥʦʷʙʨʝ 2020 ʛ. (ʨʠʩ. 17.1) 

ʆʙʲʝʤ ʤʦʨʩʢʠʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʚʦʜʘʭ ʐʧʠʮʙʝʨʛʝʥʘ ʩʦʩʪʘʚʠʣ 35 ʯʝʣ./ʩʫʪʦʢ. 

ɺ ʵʢʩʧʝʜʠʮʠʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʩʦʪʨʫʜʥʠʢʠ ʄʄɹʀ ʈɸʅ, ʇɻʀ ʠ ʄɸɻʋ (ʄʫʨʤʘʥʩʢʠʡ 

ʘʨʢʪʠʯʝʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ). ʇʦ ʩʧʝʮʠʘʣʴʥʦʤʫ ʨʘʟʨʝʰʝʥʠʶ, ʧʦʣʫʯʝʥʥʦʤʫ ʦʪ 
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ʥʦʨʚʝʞʩʢʠʭ ʚʣʘʩʪʝʡ, ʩʫʜʥʦ ʨʘʙʦʪʘʣʦ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʚʦʜʘʭ ʘʨʭʠʧʝʣʘʛʘ ʠ ʦʩʫʱʝʩʪʚʣʷʣʦ 

ʟʘʭʦʜʳ ʚ ʧʦʨʪʳ ɹʘʨʝʥʮʙʫʨʛʘ ʠ ʃʦʥʛʠʝʨʙʶʝʥʘ. ʕʢʩʧʝʜʠʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʩʠʣʠ  

ʢʦʤʧʣʝʢʩʥʳʡ ʵʢʦʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʦʭʚʘʪʠʣʠ ʘʢʚʘʪʦʨʠʠ ʩʠʩʪʝʤʳ ʟʘʣʠʚʘ ʀʩʬʴʦʨʜ ʥʘ 

ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʨʝʟʘʭ. 

ʂʦʤʧʣʝʢʩ ʨʘʙʦʪ ʚʢʣʶʯʘʣ ʉʊɼ-

ʟʦʥʜʠʨʦʚʘʥʠʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʣʝʥʦʩʪʠ ʤʦʨʩʢʦʡ ʚʦʜʳ 

ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʜʥʘ, ʦʪʙʦʨ ʧʨʦʙ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ, ʚʠʨʠʦ-, 

ʙʘʢʪʝʨʠʦ-, ʬʠʪʦʧʣʘʥʢʪʦʥ, 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ, ʨʘʜʠʦʘʢʪʠʚʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ. ʇʨʦʠʟʚʦʜʠʣʩʷ ʩʝʪʥʦʡ ʣʦʚ 

ʟʦʦʧʣʘʥʢʪʦʥʘ. 

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʦʣʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ 

ʄʄɹʀ ʚ ʄʫʨʤʘʥʩʢʝ 

ɺ ʪʝʯʝʥʠʝ 2020 ʛ., ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʧʨʦʚʦʜʠʣʘʩʴ ʦʙʨʘʙʦʪʢʘ 

ʧʦʣʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʜʛʦʪʦʚʢʘ 

ʧʫʙʣʠʢʘʮʠʡ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʄʄɹʀ ʚ 

ʄʫʨʤʘʥʩʢʝ. 

ʇʫʙʣʠʢʘʮʠʷ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʚ 

ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʟʜʘʥʠʷʭ, ʘ 

ʪʘʢʞʝ ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʧʨʦʚʦʜʠʤʳʭ ʥʘ 

ʘʨʭʠʧʝʣʘʛʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʄʄɹʀ ʚ ʨʘʡʦʥʝ 

ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ, ʧʨʦʚʝʜʝʥʥʳʭ 

ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʛʦʩʟʘʜʘʥʠʷ 

çʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ 

ʬʴʦʨʜʦʚ ʠ ʤʦʨʝʡ, ʦʤʳʚʘʶʱʠʭ 

ʘʨʭʠʧʝʣʘʛ ʐʧʠʮʙʝʨʛʝʥè ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʬʦʨʤʝ 21 ʪʝʟʠʩʘ ʜʦʢʣʘʜʦʚ ʥʘ ʜʚʫʭ 

ʢʦʥʬʝʨʝʥʮʠʷʭ. 

ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ 

ɼ.ɺ. ʄʦʠʩʝʝʚ ʧʨʠʥʷʣ ʫʯʘʩʪʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʝʤʠʥʘʨʝ çʋʩʪʦʡʯʠʚʳʝ ʧʦʙʝʨʝʞʴʷ 

ʐʧʠʮʙʝʨʛʝʥʘè (Sustainable Svalbard Coasts ï Svalcost) ʦ ʩʦʩʪʦʷʥʠʠ ʠʟʫʯʝʥʥʦʩʪʠ ʧʨʠʙʨʝʞʥʳʭ 

ʨʘʡʦʥʦʚ ʐʧʠʮʙʝʨʛʝʥʘ 18-20 ʬʝʚʨʘʣʷ 2020 ʛ. ʚ ʧʦʩ. ʃʦʥʛʠʝʨʙʶʝʥ. ɹʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʜʦʢʣʘʜ 

çRussian Marine Research in Svalbardè. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʝʤʠʥʘʨʘ ʧʦʜʛʦʪʦʚʣʝʥʘ ʧʫʙʣʠʢʘʮʠʷ ʚ 

ʝʞʝʛʦʜʥʳʡ ʦʪʯʝʪ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʐʧʠʮʙʝʨʛʝʥʘ (SESS report). 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʦʨʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʨʘʡʦʥʝ ʐʧʠʮʙʝʨʛʝʥʘ ʚ 2020 ʛʦʜʫ 

ʫʯʘʩʪʚʦʚʘʣʦ 7 ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʄʄɹʀ ʈɸʅ, ʚʩʝ ʤʦʣʦʜʳʝ ʫʯʝʥʳʝ, ʚʢʣʶʯʘʷ ʜʚʫʭ 

ʩʪʫʜʝʥʪʦʚ: ʄʝʱʝʨʷʢʦʚ ʅ.ʀ., ɺʘʣʫʡʩʢʘʷ ɼ.ɸ., ɽʚʩʝʝʚʘ ʆ.ʖ., ʃʘʨʯʝʥʢʦ ɸ.ɺ., ʄʦʩʢʚʠʥ ʂ.ʂ., 

ʈʫʤʷʥʮʝʚʘ ɿ.ʖ., ʉʘʣʘʭʦʚ ɼ.ʆ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ ʚ 2020 

ʛʦʜʫ ʦʧʫʙʣʠʢʦʚʘʥʦ 23 ʧʝʯʘʪʥʳʭ ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ, 1 ʩʪʘʪʴʷ - ʞʫʨʥʘʣʝ, ʠʥʜʝʢʩʠʨʫʝʤʦʤ ʚ 

SCOPUS, 22 - ʚ ʠʟʜʘʥʠʷʭ, ʠʥʜʝʢʩʠʨʫʝʤʳʭ ʚ ʈʀʅʎ, ʘ ʪʘʢʞʝ ʚ ʩʙʦʨʥʠʢʘʭ ʢʦʥʬʝʨʝʥʮʠʡ. 

 

 
ʈʠʩʫʥʦʢ 17.1 ï ʉʪʘʥʮʠʠ ʠ ʤʘʨʰʨʫʪ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʄʄɹʀ ʥʘ ʅʀʉ çɼʘʣʴʥʠʝ ɿʝʣʝʥʮʳè ʚ ʨʘʡʦʥʝ 

ʐʧʠʮʙʝʨʛʝʥʘ, 5ï14 ʥʦʷʙʨʷ 2020 ʛ. 
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ʇʫʙʣʠʢʘʮʠʠ 2020 ʛ.: 

ʃʝʙʝʜʝʚʘ ʅ.ɺ., ɿʘʟʦʚʩʢʘʷ ʕ.ʇ., ʄʝʣʝʭʠʥʘ ɽ.ʅ., ʇʦʥʦʤʘʨʝʚ ɸ.ɺ., ʊʘʩʢʘʝʚʘ ɸ.ɸ., ʍʘʯʠʢʦʚ 

ʕ.ɸ. ɹʝʩʧʦʟʚʦʥʦʯʥʳʝ ʚ ʛʨʘʜʠʝʥʪʝ ʧʦʯʚ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʜ ʢʦʣʦʥʠʝʡ ʤʦʨʩʢʠʭ ʧʪʠʮ ʚ ʨʘʡʦʥʝ 

ɻʨʸʥʬʴʦʨʜʘ (ʐʧʠʮʙʝʨʛʝʥ, ɸʨʢʪʠʢʘ) // ʂʘʚʢʘʟʩʢʠʡ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʠʡ ʙʶʣʣʝʪʝʥʴ, 2020. ʊ. 16. 

ɺʳʧ.2 (SCOPUS) (ʚ ʧʝʯʘʪʠ) 

ɸʭʤʝʪʯʠʥʘ ʆ.ʖ. ʌʘʫʥʘ ʤʰʘʥʦʢ (Bryozoa) ʟʘʣʠʚʘ ʀʩ-ʬʴʦʨʜ (ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ) // 

ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ. ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ 

XV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ. ʄʫʨʤʘʥʩʢ, ʄʄɹʀ 

ʈɸʅ, 2020. ʉ. 30ï32. ʈʀʅʎ 

ɹʝʨʯʝʥʢʦ ʀ.ɺ. ʈʘʟʤʝʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʡ Calanus sp. ʚ ʬʴʦʨʜʘʭ ʐʧʠʮʙʝʨʛʝʥʘ // 

ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ. ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ 

XV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ. ʄʫʨʤʘʥʩʢ, ʄʄɹʀ 

ʈɸʅ, 2020. ʉ. 9ï11. ʈʀʅʎ 

ɺʘʱʝʥʢʦ ɸ.ɺ., ʄʘʢʩʠʤʦʚʩʢʘʷ ʊ.ʄ., ɺʝʥʛʝʨ ʄ.ʇ. ɹʘʢʪʝʨʠʘʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʧʝʣʘʛʠʘʣʠ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʨʘʡʦʥʘ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʚ ʘʧʨʝʣʝ 2018 ʛʦʜʘ // ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ. ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ XV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ. ʄʫʨʤʘʥʩʢ, ʄʄɹʀ ʈɸʅ, 2020. ʉ. 13ï15. ʈʀʅʎ 

ɺʝʥʛʝʨ ʄ.ʇ., ʐʠʨʦʢʦʣʦʙʦʚʘ ʊ.ʀ. ɺʠʨʠʦʧʣʘʥʢʪʦʥ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ: ʩʦʩʪʘʚ, 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ // 

ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ. ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ 

XV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ. ʄʫʨʤʘʥʩʢ, ʄʄɹʀ 

ʈɸʅ, 2020. ʉ. 105ï106. ʈʀʅʎ 

ɻʫʜʠʤʦʚ ɸ.ɺ. ɼʦʥʥʳʝ ʙʝʩʧʦʟʚʦʥʦʯʥʳʝ ï ʵʬʬʝʢʪʠʚʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʥʜʠʢʘʪʦʨʳ 

ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʚ ʧʨʠʙʨʝʞʴʝ ʤʦʨʝʡ ʚʳʩʦʢʦʡ ɸʨʢʪʠʢʠ // ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ. ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ XV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ. ʄʫʨʤʘʥʩʢ, ʄʄɹʀ ʈɸʅ, 2020. ʉ. 16ï17. ʈʀʅʎ 

ɼʘʫʚʘʣʴʪʝʨ ɺ.ɸ., ʄʝʱʝʨʷʢʦʚ ʅ.ʀ., ʋʩʷʛʠʥʘ ʀ.ʉ., ɼʫʭʥʦ ɻ.ʅ., ʐʘʨʠʥ ɺ.ɺ., ʉʣʫʢʦʚʩʢʠʡ 

ɿ.ʀ., ɼʝʥʠʩʦʚ ɼ.ɹ. ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʝʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ʌʘʨʘ, ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ // ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ 

ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ. ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ XV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ. ʄʫʨʤʘʥʩʢ, ʄʄɹʀ ʈɸʅ, 2020. ʉ. 19ï21. ʈʀʅʎ 

ɼʠʢʘʝʚʘ ɼ.ʈ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʦʙʱʝʩʪʚ ʧʦʣʠʭʝʪ ʚ ʨʘʡʦʥʝ ʐʧʠʮʙʝʨʛʝʥʩʢʦʡ ʙʘʥʢʠ // 

ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ. ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ 

XV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ. ʄʫʨʤʘʥʩʢ, ʄʄɹʀ 

ʈɸʅ, 2020. ʉ. 25ï27. ʈʀʅʎ 

ɿʘʭʘʨʦʚ ɺ.ɻ., ʃʝʙʝʜʝʚʘ ʅ.ɺ. ʉʚʷʟʴ ʩʨʦʢʦʚ ʧʨʠʣʝʪʘ ʧʫʥʦʯʢʠ ʥʘ ʘʨʭʠʧʝʣʘʛ ʐʧʠʮʙʝʨʛʝʥ 

ʩ ʮʠʨʢʫʣʷʮʠʝʡ ʘʪʤʦʩʬʝʨʳ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ// ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ 

ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ. ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ XV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ. ʄʫʨʤʘʥʩʢ, ʄʄɹʀ ʈɸʅ, 2020. ʉ. 36ï38. ʈʀʅʎ 

ʀʣʴʠʥ ɻ.ɺ., ɺʘʣʫʡʩʢʘʷ ɼ.ɸ., ʋʩʷʛʠʥʘ ʀ.ʉ., ʄʝʱʝʨʷʢʦʚ ʅ.ʀ. ʀʟʫʯʝʥʠʝ ʨʦʣʠ ʣʝʜʥʠʢʦʚ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʬʦʥʘ ʚ ʬʴʦʨʜʘʭ ʐʧʠʮʙʝʨʛʝʥʘ // ʂʦʤʧʣʝʢʩʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ. ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ XV 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ. ʄʫʨʤʘʥʩʢ, ʄʄɹʀ ʈɸʅ, 

2020. ʉ. 40ï42. ʈʀʅʎ 

ʀʰʢʫʣʦʚʘ ʊ.ɻ., ʇʘʩʪʫʭʦʚ ʀ.ɸ. ɻʠʜʨʦʭʠʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʚʦʜʥʳʭ ʤʘʩʩ ʟʘʧʘʜʥʦʛʦ 

ʧʨʠʙʨʝʞʴʷ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʚ ʢʦʥʮʝ ʥʦʷʙʨʷ 2019 ʛʦʜʘ // ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ. ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ XV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ. ʄʫʨʤʘʥʩʢ, ʄʄɹʀ ʈɸʅ, 2020. ʉ. 42ï44. ʈʀʅʎ 

ʂʘʣʠʥʢʘ ʆ.ʇ., ɺʘʱʝʥʢʦ ʇ.ʉ., ɺʦʜʦʧʴʷʥʦʚʘ ɺ.ɺ. ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʧʫʪʥʠʢʦʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʣʦʨʦʬʠʣʣʘ ʘ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʦʙʣʘʩʪʷʭ ʘʨʢʪʠʯʝʩʢʠʭ ʘʢʚʘʪʦʨʠʡ // 
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ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ. ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ 

XV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ. ʄʫʨʤʘʥʩʢ, ʄʄɹʀ 

ʈɸʅ, 2020. ʉ. 44ï46. ʈʀʅʎ 

ʃʝʙʝʜʝʚʘ ʅ.ɺ. ʇʪʠʮʳ ʚ ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʣʘʥʜʰʘʬʪʝ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ // ʂʦʤʧʣʝʢʩʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ. ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ XV 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ. ʄʫʨʤʘʥʩʢ, ʄʄɹʀ ʈɸʅ, 

2020. ʉ. 58ï60. ʈʀʅʎ 

ʃʝʙʝʜʝʚʘ ʅ.ɺ., ʋʩʷʛʠʥʘ ʀ.ʉ., ɺʘʣʫʡʩʢʘʷ ɼ.ɸ. ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʠ ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʨʘʜʠʦʥʫʢʣʠʜʳ ʚ ʧʦʯʚʘʭ ʧʪʠʯʴʝʛʦ ʙʘʟʘʨʘ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ // ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ. ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ XV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ. ʄʫʨʤʘʥʩʢ, ʄʄɹʀ ʈɸʅ, 2020. ʉ. 56ï58. ʈʀʅʎ 

ʄʘʢʘʨʝʚʠʯ ʇ.ʈ., ʀʰʢʫʣʦʚ ɼ.ɻ., ɹʝʨʯʝʥʢʦ ʀ.ɺ., ɼʨʫʞʢʦʚʘ ɽ.ʀ., ɽʞʦʚ ɸ.ɺ., ɿʠʤʠʥʘ ʆ.ʃ., 

ʀʣʴʠʥ ɻ.ɺ., ʂʘʨʘʤʫʰʢʦ ʆ.ɺ., ʄʦʠʩʝʝʚ ɼ.ɺ., ʆʣʝʡʥʠʢ ɸ.ɸ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʳʭ 

ʤʦʨʩʢʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʄʄɹʀ ʂʅʎ ʈɸʅ ʚ ʘʢʚʘʪʦʨʠʷʭ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʩʝʢʪʦʨʘ 

ɸʨʢʪʠʢʠ ʚ 2019 ʛʦʜʫ // ʀʪʦʛʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2019 ʛʦʜʫ ʚ ʄʠʨʦʚʦʤ ʦʢʝʘʥʝ, 

ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʘʭ ʠ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ. ʄʘʪʝʨʠʘʣʳ ʢʦʥʬʝʨʝʥʮʠʠ. ʉʝʚʘʩʪʦʧʦʣʴ, 2020. 

ʉ. 31ï38. ʈʀʅʎ 

ʄʝʱʝʨʷʢʦʚ ʅ.ʀ. ʆʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ ʚ ʧʨʦʣʠʚʝ ʉʪʫʨ-ʬʴʦʨʜ (ʘʨʭʠʧʝʣʘʛ ʐʧʠʮʙʝʨʛʝʥ) ʚ 

ʫʩʣʦʚʠʷʭ ʧʝʨʝʤʝʥʳ ʢʣʠʤʘʪʘ // ɺʝʩʪʥʠʢ ʂʅʎ (ʚ ʧʝʯʘʪʠ). 

ʄʝʱʝʨʷʢʦʚ ʅ.ʀ., ʋʩʷʛʠʥʘ ʀ.ʉ., ʂʘʩʘʪʢʠʥʘ ʅ.ɽ., ʂʦʢʠʥ ʆ.ɺ. ʄʝʭʘʥʠʟʤʳ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʦʟʝʨʝ ɹʨʝʪʲʸʨʥʘ (ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ) // ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ. ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ XV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ. ʄʫʨʤʘʥʩʢ, ʄʄɹʀ ʈɸʅ, 2020. ʉ. 65ï68. ʈʀʅʎ 

ʄʦʠʩʝʝʚ ɼ.ɺ., ɿʘʧʦʨʦʞʮʝʚ ʀ.ʌ., ʄʘʢʩʠʤʦʚʩʢʘʷ ʊ.ʄ. ʄʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʟʘʪʦʢʘ 

ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʜ ʚ ʀʩ-ʬʴʦʨʜ ʩ 1993 ʛʦʜʘ // ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ 

ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ. ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ XV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ. ʄʫʨʤʘʥʩʢ, ʄʄɹʀ ʈɸʅ, 2020. ʉ. 73ï75. ʈʀʅʎ 

ʄʦʠʩʝʝʚ ɼ.ɺ., ʄʘʣʘʚʝʥʜʘ ʉ.ɺ., ɿʘʧʦʨʦʞʮʝʚ ʀ.ʌ., ʄʘʢʩʠʤʦʚʩʢʘʷ ʊ.ʄ., ʃʝʙʝʜʝʚʘ ʅ.ɺ., 

ʄʝʱʝʨʷʢʦʚ ʅ.ʀ., ʀʣʴʠʥ ɻ.ɺ., ʋʩʷʛʠʥʘ ʀ.ʉ. ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʩʢʠʭ ʠ ʥʘʟʝʤʥʳʭ 

ʵʢʦʩʠʩʪʝʤ ʚ ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʚ 2019 ʛ.// ʀʪʦʛʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚ 2019 ʛʦʜʫ ʚ ʄʠʨʦʚʦʤ ʦʢʝʘʥʝ, ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʘʭ ʠ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ. ʄʘʪʝʨʠʘʣʳ 

ʢʦʥʬʝʨʝʥʮʠʠ. ʉʝʚʘʩʪʦʧʦʣʴ, 2020. ʉ. 218ï220. ʈʀʅʎ 

ʇʘʥʪʝʣʝʝʚʘ ʅ.ʅ. ɻʠʜʨʦʠʜʳ ʠ ʛʠʜʨʦʤʝʜʫʟʳ (Hydrozoa) ʬʴʦʨʜʦʚ ɿʘʧʘʜʥʦʛʦ 

ʐʧʠʮʙʝʨʛʝʥʘ // ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ. 

ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ XV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ. 

ʄʫʨʤʘʥʩʢ, ʄʄɹʀ ʈɸʅ, 2020. ʉ. 81ï84. ʈʀʅʎ 

ʇʘʩʪʫʭʦʚ ʀ.ɸ., ʀʰʢʫʣʦʚʘ ʊ.ɻ. ʄʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ 

ʟʘʣʠʚʘ ɻʨʸʥ-ʬʴʦʨʜ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ // ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ 

ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ. ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ XV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ. ʄʫʨʤʘʥʩʢ, ʄʄɹʀ ʈɸʅ, 2020. ʉ. 84ï85. ʈʀʅʎ 

ʏʦʚʛʘʥ ʆ.ɺ. ʄʠʢʨʦʧʣʘʥʢʪʦʥʥʘʷ ʙʠʦʪʘ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʧʨʦʣʠʚʘ ʌʨʘʤʘ // ʂʦʤʧʣʝʢʩʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ. ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ XV 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ. ʄʫʨʤʘʥʩʢ, ʄʄɹʀ ʈɸʅ, 

2020. ʉ. 99ï101. ʈʀʅʎ 

ʐʠʨʦʢʦʣʦʙʦʚʘ ʊ.ʀ., ɺʝʥʛʝʨ ʄ.ʇ., ɹʦʣʪʝʥʢʦʚʘ ʄ.ɸ., ɺʦʜʦʧʴʷʥʦʚʘ ɺ.ɺ., ʇʘʩʪʫʭʦʚ ʀ.ɸ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʠʨʠʦ-ʠ ʙʘʢʪʝʨʠʦʧʣʘʥʢʪʦʥʘ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ // ʂʦʤʧʣʝʢʩʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ. ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ XV 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ. ʄʫʨʤʘʥʩʢ, ʄʄɹʀ ʈɸʅ, 

2020. ʉ. 103ï105. ʈʀʅʎ 
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ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʜʚʘ ʨʝʟʫʣʴʪʘʪʘ ʠʥʪʝʣʣʝʢʪʫʣʘʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

ʀʣʴʠʥ ɻ.ɺ., ʄʦʠʩʝʝʚ ɼ.ɺ., ɿʘʧʦʨʦʞʮʝʚ ʀ.ʌ., ʂʘʩʘʪʢʠʥʘ ʅ.ɽ., ʋʩʷʛʠʥʘ ʀ.ʉ., ɺʘʣʫʡʩʢʘʷ 

ɼ.ɸ., ɼʝʨʷʙʠʥ ɸ.ɸ., ɼʫʭʥʦ ɻ.ʅ., ʄʘʢʩʠʤʦʚʩʢʘʷ ʊ.ʄ. ʈʘʜʠʘʮʠʦʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʩʝʚʝʨʥʳʭ ʠ 

ʶʞʥʳʭ ʤʦʨʝʡ ʈʦʩʩʠʠ. ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ˉ 2020621052. 2020 ʛ. 

ʄʦʠʩʝʝʚ ɼ.ɺ., ɿʘʧʦʨʦʞʮʝʚ ʀ.ʌ. ɸʪʣʘʩ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʩʝʚʝʨʥʳʭ ʠ ʶʞʥʳʭ 

ʤʦʨʝʡ ʈʦʩʩʠʠ. ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ ˉ 2020617268. 2020 ʛ. 

ʄʝʨʦʧʨʠʷʪʠʝ 17 ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴ.ʁ 
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ʌɻɹʋʅ ʇʦʣʷʨʥʦ-ʘʣʴʧʠʡʩʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ-ʠʥʩʪʠʪʫʪ ʠʤ. ʅ.ɸ. ɸʚʨʦʨʠʥʘ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʇɸɹʉʀ ʂʅʎ ʈɸʅ) 

ʄʝʨʦʧʨʠʷʪʠʝ 18. ʈʘʩʪʠʪʝʣʴʥʦ-ʧʦʯʚʝʥʥʳʝ ʨʝʩʫʨʩʳ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʷʝʤʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʚ ʫʩʣʦʚʠʷʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʥʘ 

ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ 

ʎʝʣʠ ʧʨʦʝʢʪʘ: ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʬʦʪʦʪʨʦʬʥʦʡ ʙʠʦʪʳ, ʨʘʩʪʠʪʝʣʴʥʦ-

ʧʦʯʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʮʝʥʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʛʨʫʧʧ ʚ ʚʳʩʦʢʦʰʠʨʦʪʥʳʭ 

ʵʢʦʩʠʩʪʝʤʘʭ ʐʧʠʮʙʝʨʛʝʥʘ. ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʚʢʣʶʯʘʶʪ: 

1) ʀʟʫʯʝʥʠʝ ʛʨʫʧʧʠʨʦʚʦʢ ʧʦʷʩʘ ʛʦʣʴʮʦʚʳʭ ʧʫʩʪʳʥʴ ʠ ʥʠʚʘʣʴʥʦʛʦ ʧʦʷʩʘ ʐʧʠʮʙʝʨʛʝʥʘ, 

ʩʨʘʚʥʝʥʠʝ ʩ ʛʦʣʴʮʦʚʳʤʠ ʧʫʩʪʳʥʷʤʠ ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ɺʳʧʦʣʥʝʥʠʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ 

ʦʧʠʩʘʥʠʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʠʚʘʣʴʥʦ-ʛʦʣʴʮʦʚʦʛʦ ʧʦʷʩʘ, ʚʳʷʚʣʝʥʠʝ ʩʦʩʪʘʚʘ ʩʦʩʫʜʠʩʪʳʭ 

ʨʘʩʪʝʥʠʡ, ʤʦʭʦʦʙʨʘʟʥʳʭ, ʣʠʰʘʡʥʠʢʦʚ, ʚʳʜʝʣʝʥʠʝ ʪʠʧʦʚ ʩʦʦʙʱʝʩʪʚ ʠ ʛʨʫʧʧʠʨʦʚʦʢ, ʚʳʷʚʣʝʥʠʝ 

ʩʪʨʫʢʪʫʨʳ ʬʠʪʦʤʘʩʩʳ ʩʦʦʙʱʝʩʪʚ ʛʦʣʴʮʦʚʳʭ ʧʫʩʪʳʥʴ ʠ ʥʠʚʘʣʴʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʤʝʪʦʜʦʤ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ ɹʨʘʫʥ-ɹʣʘʥʢʝ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʦʨʪʠʨʦʚʢʠ ʦʧʠʩʘʥʠʡ, ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʠ ʦʨʜʠʥʘʮʠʠ, ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʳ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʬʠʪʦʤʘʩʩʳ. 

2) ʌʣʦʨʠʩʪʠʯʝʩʢʠʝ ʩʙʦʨʳ ʢʨʠʧʪʦʛʘʤʥʳʭ ʨʘʩʪʝʥʠʡ, ʦʧʠʩʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʩʙʦʨ 

ʛʝʨʙʘʨʠʷ ʠ ʬʠʪʦʤʘʩʩʳ, ʟʘʣʦʞʝʥʠʝ ʧʦʩʪʦʷʥʥʳʭ ʧʣʦʱʘʜʦʢ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʦʦʙʱʝʩʪʚ ʛʦʣʴʮʦʚʳʭ ʠ ʩʫʙʥʠʚʘʣʴʥʳʭ ʧʫʩʪʳʥʴ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʦʙʨʘʟʮʦʚ ʤʭʦʚ, ʧʝʯʝʥʦʯʥʠʢʦʚ, ʣʠʰʘʡʥʠʢʦʚ, ʮʠʘʥʦʧʨʦʢʨʘʠʦʪ ʠʟ ʩʙʦʨʦʚ 

ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ, ʫʪʦʯʥʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ 

ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʘʥʝʝ ʦʧʠʩʘʥʥʳʭ ʘʨʢʪʠʯʝʩʢʠʭ ʪʘʢʩʦʥʦʚ ʠ ʚʦʟʤʦʞʥʦʝ ʦʧʠʩʘʥʠʝ 

ʥʦʚʳʭ ʪʘʢʩʦʥʦʚ, ʦʬʦʨʤʣʝʥʠʝ ʛʝʨʙʘʨʠʷ, ʚʥʝʩʝʥʠʝ ʜʘʥʥʳʭ ʵʪʠʢʝʪʦʢ ʠ ʬʦʪʦʛʨʘʬʠʡ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ CRIS, ʧʦʜʛʦʪʦʚʢʘ ʘʥʥʦʪʠʨʦʚʘʥʥʳʭ ʩʧʠʩʢʦʚ ʠ ʧʫʙʣʠʢʘʮʠʡ. 

3) ʀʟʫʯʝʥʠʝ ʤʝʟʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʣʦʞʝʥʠ ̫ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʩʝʨʦʛʫʤʫʩʦʚʳʭ 

ʧʦʯʚ; ʧʨʦʜʦʣʞʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʠʟʫʯʝʥʠʶ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʚ 

ʧʦʯʚʘʭ ʐʧʠʮʙʝʨʛʝʥʘ; ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʯʚ ʨʘʡʦʥʘ ʂʦʥʛʨʝʩʩʜʘʣʝʥ. 

4) ʇʦʣʫʯʝʥʠʝ ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ ʜʝʪʩʢʦʛʦ 

ʦʨʛʘʥʠʟʤʘ ʚʦ ʚʨʝʤʷ ʚʳʭʦʜʘ ʠʟ ʧʦʣʷʨʥʦʡ ʥʦʯʠ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʩʨʦʢʦʚ ʧʨʦʚʝʜʝʥʠʷ 

ʟʘʥʷʪʠʡ ʧʦ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʣʠʩʴ ʬʦʪʦʪʨʦʬʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʙʠʦʪʳ: ʮʠʘʥʦʧʨʦʢʘʨʠʦʪʳ, ʣʠʰʘʡʥʠʢʠ, 

ʧʝʯʝʥʦʯʥʠʢʠ, ʤʭʠ, ʩʦʩʫʜʠʩʪʳʝ ʨʘʩʪʝʥʠʷ; ʨʘʩʪʠʪʝʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ; ʧʦʯʚʳ; ʘ ʪʘʢʞʝ ʩʦʩʪʦʷʥʠʝ 

ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 5-7 ʣʝʪ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ.  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʛʨʫʧʧʠʨʦʚʦʢ ʧʦʷʩʘ ʛʦʣʴʮʦʚʳʭ ʧʫʩʪʳʥʴ ʠ ʥʠʚʘʣʴʥʦʛʦ ʧʦʷʩʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ: ʩʙʦʨ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʠ ʦʙʨʘʟʮʦʚ ʧʦʯʚ, ʨʘʟʤʝʨ ʧʣʦʱʘʜʠ 

ʜʣʷ ʦʧʠʩʘʥʠʷ 10 ʭ 10 ʤ, ʧʦ ʤʝʪʦʜʠʢʝ ɹʨʘʫʥ-ɹʣʘʥʢʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ 

ʧʦʩʣʝʜʫʶʱʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʫʶ ʧʨʦʚʦʜʠʣʠ ʩ ʚ ʧʘʢʝʪʝ ʧʨʦʛʨʘʤʤ ExStatR (ʅʦʚʘʢʦʚʩʢʠʡ, 

2016). ʀʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʥʝʤʝʪʨʠʯʝʩʢʦʛʦ ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ ð NMS ʠ 

ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ c ʛʨʫʧʧʠʨʦʚʢʦʡ ʧʦ ʩʨʝʜʥʠʤ ʘʨʠʬʤʝʪʠʯʝʩʢʠʤ ð UPGMA, ʚ ʢʘʯʝʩʪʚʝ ʤʝʨʳ 

ʩʭʦʜʩʪʚʘ/ʨʘʩʩʪʦʷʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʉʨyʝʥʩʝʥʘ-ʏʝʢʘʥʦʚʩʢʦʛʦ. ɺ ʚʦʟʜʫʰʥʦ-ʩʫʭʠʭ 

ʦʙʨʘʟʮʘʭ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʣʠ ʚʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ, ʚʝʣʠʯʠʥʫ ʨʅ, ʚʘʣʦʚʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʘʣʣʦʚ, ʦʧʨʝʜʝʣʷʣʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤʳ Statistica 13.0 ʠ Microsoft Excel 2007. ɼʝʣʘʣʦʩʴ 

ʟʘʣʦʞʝʥʠʝ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʦʩʪʦʷʥʥʳʭ ʧʣʦʱʘʜʝʡ ʚ ʛʦʣʴʮʦʚʳʭ ʧʫʩʪʳʥʷʭ ʍʠʙʠʥʩʢʠʭ ʛʦʨ. 

ɺ ʛʦʣʴʮʦʚʳʭ ʧʫʩʪʳʥʷʭ ʂʦʣʴʩʢʦʛʦ ʧ-ʦʚʘ ʩʦʙʨʘʥʦ 50 ʦʙʨʘʟʦʚ ʛʝʨʙʘʨʠʷ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, 

ʤʦʭʦʦʙʨʘʟʥʳʭ ʠ ʣʠʰʘʡʥʠʢʦʚ. 

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʰʘʡʥʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʙʠʥʦʢʫʣʷʨʥʳʝ ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʠʝ 

ʤʠʢʨʦʩʢʦʧʳ ʠ ʤʠʢʨʦʩʢʦʧʳ ʧʨʦʭʦʜʷʱʝʛʦ ʩʚʝʪʘ ʄɹʉ-10, Zeiss NU 2, Zeiss Primo Star. 

ʆʧʨʝʜʝʣʝʥʠʝ ʣʠʰʘʡʥʠʢʦʚ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩ ʫʯʝʪʦʤ ʤʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ 

ʭʝʤʦʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. ʂʨʦʤʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʘʙʦʨʘ ʨʝʘʢʪʠʚʦʚ (K, C, KC, KI, HNO3), 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʘʷ ʣʘʤʧʘ ʜʣʠʥʥʦʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ (UV, ʜʣʠʥʘ ʚʦʣʥʳ 350 

ʥʤ). ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʚʘʞʥʳʤ ʭʝʤʦʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ, ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʤʝʪʘʙʦʣʠʪʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ 

ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ (High-Performance Thin Layer Chromatography, HPTLC) ʥʘ 

ʧʣʘʩʪʠʥʢʘʭ. HPTLC ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ (Culberson et al., 1979; Kranner et al., 

2002) c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʩʠʩʪʝʤ ʨʘʩʪʚʦʨʠʪʝʣʝʡ (Orange et al., 2001). 

ɸʥʘʣʠʟ ʘʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʮʠʘʥʦʧʨʦʢʘʨʠʦʪ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ 

ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʤʠʢʨʦʩʢʦʧʦʚ, Carl Zeiss: çAxio Scope ɸ1è ʠ çAxioplan 2 imagingè, 

ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʩʠʩʪʝʤʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʛʦ ʢʦʥʪʨʘʩʪʘ (ɼʀʂ) ʠ 

ʩʠʩʪʝʤʦʡ ʚʠʜʝʦʬʠʢʩʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ (Jenoptic). 

ɺʳʜʝʣʝʥʠʝ ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʰʪʘʤʤʦʚ ʧʨʦʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ (BG-11 ʠ Z8). ʇʦʣʫʯʝʥʥʳʝ 

ʘʣʴʛʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʢʫʣʴʪʫʨʳ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘ 

ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʦʢʫʩʦʚ 16S-23S ʠ ITS ʨʈʅʂ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʪʘʢʩʦʥʦʚ ʧʨʦʚʦʜʠʪʩʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ CRIS (http://kpabg.ru/cris/; ʄʝʣʝʭʠʥ ʠ ʜʨ., 2013; Melekhin et al., 

2019). ʂʘʨʪʠʨʦʚʘʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʜʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɻʀʉ QGIS. 

ʀʟʫʯʝʥʠʝ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʜʝʪʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʚʦ ʚʨʝʤʷ ʚʳʭʦʜʘ ʠʟ 

ʧʦʣʷʨʥʦʡ ʥʦʯʠ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʘʥʘʣʠʟ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ (ʪʝʩʪ 

ʋʠʣʢʦʢʩʦʥʘ, ʨʘʩʯʝʪ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ ʢʚʘʨʪʠʣʝʡ ʠ ʜʨ.). 

ʆʩʥʦʚʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʥʘʫʯʥʳʝ ʚʳʚʦʜʳ: 

1) ɺʧʝʨʚʳʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʧʦʯʚʳ ʛʦʨʥʳʭ (ʛʦʣʴʮʦʚʳʭ) ʧʫʩʪʳʥʴ 

ʍʠʙʠʥʩʢʠʭ ʛʦʨ (ʄʫʨʤʘʥʩʢʘʷ ʦʙʣʘʩʪʴ) ʩ ʮʝʣʴʶ ʩʨʘʚʥʝʥʠʷ ʩ ʥʠʚʘʣʴʥʳʤ ʧʦʷʩʦʤ ʐʧʠʮʙʝʨʛʝʥʘ, 

ʚʳʜʝʣʝʥʳ ʪʨʠ ʪʠʧʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ: ʪʠʧ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʤʭʘ (ʪʠʧ Racomitrium 

microcarpon), ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʡ ʪʠʧ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʤʦʭʦʚʦ-ʦʩʦʢʦʚʳʡ 

ʪʠʧ, ʵʪʘ ʪʠʧʦʣʦʛʠʷ ʧʦʜʪʚʝʨʞʜʝʥʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʨʜʠʥʘʮʠʠ NMS (ʠʥʜʝʢʩ ʢʘʯʝʩʪʚʘ ʉʸʨʝʥʩʝʥʘ) 

ʠ ʢʣʘʩʪʝʨʠʟʘʮʠʠ (ʠʥʜʝʢʩ ɹʨʝʡʷ). ʅʘ ʦʩʥʦʚʘʥʠʠ ʪʘʙʣʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ 150 ʦʧʠʩʘʥʠʡ ʛʦʣʴʮʦʚʳʭ 

ʠ ʥʠʚʘʣʴʥʳʭ ʧʫʩʪʳʥʴ ʌʝʥʥʦʩʢʘʥʜʠʠ ʠ ʐʧʠʮʙʝʨʛʝʥʘ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 
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ʩʦʦʙʱʝʩʪʚ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ Luzula arquata ʠ ʣʠʰʘʡʥʠʢʦʚ ʚ ʛʦʣʴʮʦʚʳʭ ʧʫʩʪʳʥʷʭ ʐʧʠʮʙʝʨʛʝʥʘ 

ʠ ʄʫʨʤʘʥʩʢʦʡ ʦʙʣ. ʢ ʦʜʥʦʤʫ ʩʦʶʟʫ Luzulion arcuatae all. prov. (Elvebakk, 1985) ʠ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʘʣʠʜʘʮʠʠ ʵʪʦʛʦ ʩʦʶʟʘ. ɺ ʛʦʣʴʮʦʚʳʭ ʧʫʩʪʳʥʷʭ ʥʘ ʥʝʬʝʣʠʥʦʚʳʭ ʩʠʝʥʠʪʘʭ 

ʚʧʝʨʚʳʝ ʙʳʣʠ ʦʧʠʩʘʥʳ ʪʠʧʠʯʥʳʝ ʠ ʛʫʤʠʥʦʚʳʝ ʧʝʪʨʦʟʝʤʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʝʥ ʩʣʘʙʦ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʵʣʝʤʝʥʪʦʚ ʧʨʦʬʠʣʴ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʬʦʩʬʦʨʘ, ʢʦʪʦʨʳʡ 

ʩʦʩʨʝʜʦʪʦʯʝʥ ʚ ʦʨʛʘʥʦʛʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭ. ʇʦ ʭʠʤʠʯʝʩʢʠʤ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ 

ʵʪʠ ʧʦʯʚʳ ʙʣʠʟʢʠ ʢ ʩʫʭʠʤ ʪʦʨʬʷʥʳʤ ʧʦʜʙʫʨʘʤ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʦʛʦ ʧʦʷʩʘ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʧʝʪʨʦʟʝʤʦʚ ʥʠʞʝ ʠʣʠ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʧʦʯʚʘʤʠ ʛʦʨʥʦʡ ʪʫʥʜʨʳ. ʉ ʫʩʣʦʞʥʝʥʠʝʤ 

ʩʪʨʫʢʪʫʨʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʘʢʪʠʚʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʦʯʚʘʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʠ 

ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʧʦʯʚʳ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤ. 

2) ʀʟʫʯʝʥʳ ʢʦʣʣʝʢʮʠʠ ʣʠʰʘʡʥʠʢʦʚ, ʩʦʙʨʘʥʥʳʭ ʥʘ ʦ-ʚʝ ɹʘʨʝʥʮʘ (Barentsßya) ʚ 2011 ʛ. 

ʅʘ ʠʭ ʦʩʥʦʚʝ, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʣʠʪʝʨʘʪʫʨʳ ʠ ʛʝʨʙʘʨʠʝʚ (O, H, KPABG), ʙʳʣ ʩʦʩʪʘʚʣʝʥ 

ʯʝʢ-ʣʠʩʪ ʜʣʷ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ 204 ʚʠʜʘ ʠ 2 ʧʦʜʚʠʜʘ ʣʠʰʘʡʥʠʢʦʚ. ʈʘʥʝʝ ʥʘ 

ʦ-ʚʘ ɹʘʨʝʥʮʘ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠ ʛʝʨʙʘʨʥʳʤ ʜʘʥʥʳʤ ʙʳʣʦ ʠʟʚʝʩʪʥʦ 120 ʚʠʜʦʚ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʠʟ ʢʦʪʦʨʳʭ ʧʦʜʪʚʝʨʞʜʝʥʦ ʥʘʰʠʤʠ ʥʘʭʦʜʢʘʤʠ. Caloplaca cerina (Hedw.) Th. Fr. ʠ Lecanora cf. 

flotowiana Spreng. ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʠʟ ʩʧʠʩʢʦʚ ʢʘʢ ʧʨʠʚʝʜʝʥʥʳʝ ʦʰʠʙʦʯʥʦ. ɺʧʝʨʚʳʝ ʜʣʷ 

ʨʘʡʦʥʘ ʚʳʷʚʣʝʥʦ 85 ʚʠʜʦʚ ʠ 2 ʧʦʜʚʠʜʘ ʣʠʰʘʡʥʠʢʦʚ, ʠʟ ʥʠʭ 8 ʚʠʜʦʚ ʠ 2 ʧʦʜʚʠʜʘ ï Alectoria 

gowardii Lumbsch, Arthonia epiphyscia Nyl., Biatora vernalis (L.) Fr., Buellia schaereri De Not., 

Caloplaca stillicidiorum (Vahl) Lynge, Lecidea lapicida var. pantherina Ach., Myriolecis zosterae 

var. palanderi (Vain.) Sliwa, Rhizocarpon disporum (Nªgeli ex Hepp) M¿ll. Arg., Rhizocarpon 

furfurosum H. Magn. & Poelt, Rhizocarpon leptolepis Anzi ï ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ ʜʣʷ ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ. ɺʳʷʚʣʝʥʳ ʨʝʜʢʠʝ ʜʣʷ ʬʣʦʨʳ ʐʧʠʮʙʝʨʛʝʥʘ ʚʠʜʳ (28 ʚʠʜʦʚ). Biatora vernalis ʠ 

Buellia schaereri ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ɸʨʢʪʠʢʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʢʦʣʣʝʢʮʠʡ, ʩʦʙʨʘʥʥʳʭ ʚ 2010 ʛ. ʥʘ ʦ-ʚʝ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʘʷ 

ɿʝʤʣʷ (Murchisonfjorden, Kinnvika bay) ʚʳʷʚʣʝʥʦ 135 ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ. ʈʘʥʝʝ ʜʣʷ ʨʘʡʦʥʘ 

ʟʘʣʠʚʘ ʂʠʥʥʚʠʢʘ ʥʝ ʙʳʣʦ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ, ʦʜʥʘʢʦ ʜʣʷ ʚʩʝʛʦ ʨʘʡʦʥʘ 

ʄʝʨʯʠʩʦʥʬʴʦʨʜʘ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʛʝʨʙʘʨʠʷ ʋʥʠʚʝʨʩʠʪʝʪʘ ʆʩʣʦ (O) ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ 94 

ʚʠʜʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʦʙʱʠʡ ʩʧʠʩʦʢ ʣʠʰʘʡʥʠʢʦʚ ʨʘʡʦʥʘ 

ʄʝʨʯʠʩʦʥʬʴʦʨʜʘ ʚʢʣʶʯʘʝʪ 197 ʚʠʜʦʚ, 73 ʠʟ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʧʝʨʚʳʝ, 61 ʚʠʜ ʠʟʚʝʩʪʝʥ ʪʦʣʴʢʦ ʧʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʠ ʛʝʨʙʘʨʠʷ ʋʥʠʚʝʨʩʠʪʝʪʘ ʆʩʣʦ. 

ɺʧʝʨʚʳʝ ʜʣʷ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʧʨʠʚʝʜʝʥʳ 3 ʚʠʜʘ ï Buellia epigaea (Pers.) Tuck., 

Parmelia fraudans (Nyl.) Nyl. ʠ Peltigera extenuata (Nyl. ex Vain.) Lojka. ʂʦʣʣʝʢʮʠʠ ʛʝʨʙʘʨʠʷ 

KPABG ʜʦʧʦʣʥʝʥʘ 300 ʦʙʨʘʟʮʘʤʠ. 

ɺʳʷʚʣʝʥʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʮʠʘʥʦʧʨʦʢʘʨʠʦʪ ʣʦʢʘʣʴʥʳʭ ʬʣʦʨ 

ʐʧʠʮʙʝʨʛʝʥʘ. ʉ 2004 ʛʦʜʘ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ ʠʟʫʯʝʥʦ 12 ʣʦʢʘʣʴʥʳʭ ʬʣʦʨ, ʠʟ ʥʠʭ 4 ʪʝʨʨʠʪʦʨʠʠ 

ʦʪʥʦʩʷʪʩʷ ʢ ʟʦʥʝ ʧʦʣʷʨʥʳʭ ʧʫʩʪʳʥʴ, 8 ï ʢ ʪʫʥʜʨʦʚʦʡ ʟʦʥʝ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢʞʝ ʚʢʣʶʯʝʥʳ 

ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʧʦ ʬʣʦʨʘʤ, ʜʣʷ ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʳ ʧʦʣʥʳʝ ʩʧʠʩʢʠ ʚʠʜʦʚ. 

ɺʳʩʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʮʠʘʥʦʧʨʦʢʘʨʠʦʪ ʚʳʷʚʣʝʥʦ ʚʦ ʬʣʦʨʝ ʟʘʣʠʚʘ ʍʦʨʥʩʫʥʜ (100) 

(Matula et al., 2007, Richter et al., 2009). ʅʘʠʤʝʥʴʰʠʤ ʯʠʩʣʦʤ ʚʠʜʦʚ (12) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʣʘʙʦʠʟʫʯʝʥʥʘʷ ʬʣʦʨʘ ʚʝʨʭʦʚʠʡ ʜʦʣʠʥʳ ʈʝʡʥʜʘʣʝʥ. ʋʩʨʝʜʥʝʥʥʦʝ ʯʠʩʣʦ ʜʣʷ ʣʦʢʘʣʴʥʦʡ ʬʣʦʨʳ 

ʐʧʠʮʙʝʨʛʝʥʘ ï ʦʢʦʣʦ 30. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʬʣʦʨʳ, ʩʦʜʝʨʞʘʱʠʝ ʙʦʣʴʰʝ 40 ʚʠʜʦʚ ʩʣʝʜʫʝʪ 

ʩʯʠʪʘʪʴ ʙʦʛʘʪʳʤʠ. 

ʀʟ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʣʦʢʘʣʴʥʳʭ ʬʣʦʨ ʩʘʤʳʝ ʙʦʛʘʪʳʝ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʮʠʘʥʦʧʨʦʢʘʨʠʦʪ 

ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʨʘʡʦʥʘʭ ʠʤʝʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʘ ʪʘʢʞʝ ʚ ʨʘʡʦʥʘʭ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ. ʉʘʤʳʝ 

ʙʝʜʥʳʝ ʬʣʦʨʳ ʚʳʷʚʣʝʥʳ ʥʘ ʦʜʥʦʪʠʧʥʳʭ ʩʠʣʠʢʘʪʥʳʭ ʧʦʨʦʜʘʭ. ɺ ʮʝʣʦʤ ʬʣʦʨʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʴʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ. 

ʅʘʠʙʦʣʴʰʝʝ ʩʭʦʜʩʪʚʦ ʧʦ ʥʘʙʦʨʫ ʚʠʜʦʚ ʠʤʝʶʪ ʬʣʦʨʳ ʧʦʣʷʨʥʳʭ ʧʫʩʪʳʥʴ ʉʝʚʝʨʦ-

ɺʦʩʪʦʯʥʦʡ ɿʝʤʣʠ (ɼʘʚʳʜʦʚ, 2019). ɺʳʩʦʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʭʦʜʩʪʚʘ ʉʸʨʝʥʩʝʥʘ ʧʦʣʫʯʝʥʳ ʜʣʷ 

ʧʘʨ ʬʣʦʨ ʟʘʣʠʚʘ ʀʥʥʚʠʢʘ ʠ ʙʫʭʪʳ ʉʝʪʝʨ (67%), ʀʥʥʚʠʢʘ ʠ ʄʝʨʯʠʩʦʥʬʦɹʨʜʘ (56%), ʙʫʭʪʳ 

ʉʝʪʝʨ ʠ ʄʝʨʯʠʩʦʥʬʦɹʨʜʘ (56%). ʆʩʦʙʥʷʢʦʤ ʚ ʨʷʜʫ ʬʣʦʨ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ɿʝʤʣʠ ʩʪʦʠʪ ʬʣʦʨʘ 
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ʚʦʩʪʦʯʥʦʛʦ ʙʝʨʝʛʘ ʈʠʡʧʬʦɹʨʜʘ. ɺʩʷ ʠʟʫʯʝʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʈʠʡʧʬʦɹʨʜʘ ʦʪʥʦʩʠʪʩʷ ʢ ʩʚʠʪʝ 

ʛʨʘʥʠʪʦʠʜʦʚ. ɺ ʧʨʝʜʝʣʘʭ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ɿʝʤʣʠ ʦʥʘ ʚʩʪʨʝʯʘʝʪʩʷ ʪʘʢʞʝ ʚ ʨʘʡʦʥʝ ʀʥʥʚʠʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʭʦʜʩʪʚʦ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʙʲʷʩʥʷʝʪ ʠ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʵʪʠʭ ʜʚʫʭ 

ʬʣʦʨ. 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʮʠʘʥʦʧʨʦʢʘʨʠʦʪ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʨʥʳʭ ʧʦʨʦʜ, 

ʢʦʪʦʨʳʝ ʩʣʘʛʘʶʪ ʵʢʦʪʦʧʳ. ɺʣʠʷʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʯʝʨʝʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʫʙʩʪʨʘʪʘ, ʪʘʢ ʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ï ʯʝʨʝʟ ʩʦʟʜʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʨʅ, ʜʦʩʪʫʧʥʦʩʪʴ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʧʘʜʘʶʪ ʚ ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʨʝʥʠʨʫʝʤʦʩʪʠ ʧʦʨʦʜʳ. ɺʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʭʦʜʩʪʚʘ (61%) ʚʳʷʚʣʝʥ ʠ ʜʣʷ 

ʧʘʨʳ ʬʣʦʨ ʀʥʥʚʠʢʘ ï ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʟʝʤʣʠ ʆʩʢʘʨʘ II, ʧʦʤʠʤʦ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʯʠʥ, 

ʚʝʨʦʷʪʥʦ, ʩʢʘʟʳʚʘʝʪʩʷ ʠ ʟʥʘʯʠʪʝʣʴʥʘʷ ʦʙʩʣʝʜʦʚʘʥʥʘʷ ʧʣʦʱʘʜʴ ʥʘ ʛʦʨʥʳʭ ʚʝʨʰʠʥʘʭ ʟʝʤʣʠ 

ʆʩʢʘʨʘ II (ʚʳʰʝ 500 ʤ ʥʘʜ ʫʨ. ʤʦʨʷ), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʷʩʫ ʧʦʣʷʨʥʳʭ ʧʫʩʪʳʥʴ (Davydov, 

2017). 

ʌʣʦʨʘ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʟʝʤʣʠ ʆʩʢʘʨʘ II ʟʘʥʠʤʘʝʪ ʮʝʥʪʨʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ çʩʚʷʟʳʚʘʝʪ 

ʩʦʙʦʡè ʨʷʜ ʬʣʦʨ. ʆʙʲʷʩʥʝʥʠʝ ʵʪʦʤʫ ʬʘʢʪʫ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʠʩʢʘʪʴ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ 

ʨʘʡʦʥʘ. ʅʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʯʝʪʘʶʪʩʷ ʢʘʢ ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ, ʪʘʢ ʠ ʩʠʣʠʢʘʪʥʳʝ 

ʬʦʨʤʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʣʦʨʳ ʪʝʨʨʠʪʦʨʠʡ ʩ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʢʘʨʙʦʥʘʪʥʳʭ 

ʧʦʨʦʜ ï ʄʝʨʯʠʩʦʥʬɹʦʨʜʘ, ʇʠʨʘʤʠʜʳ ʠʤʝʶʪ ʚʳʩʦʢʦʝ ʩʭʦʜʩʪʚʦ ʩ ʬʣʦʨʦʡ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɿʝʤʣʠ 

ʆʩʢʘʨʘ II (62% ʠ 57% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠ ʬʣʦʨʳ çʩʠʣʠʢʘʪʥʳʭè ʨʘʡʦʥʦʚ 

(ɿʘʧʘʜʥʳʡ ɻʨʝʥʬʴʦʨʜ, ʤʳʩ ʉʪʘʨʦʩʪʠʥʘ, ɹʦʢʢʬɹʦʨʜ ʠ ʦ-ʚ ɹʘʨʝʥʮʘ) ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʩʭʦʜʥʳ ʩ ʚʳʰʝʥʘʟʚʘʥʥʦʡ. ʌʣʦʨʘ ʦʢʨʝʩʪʥʦʩʪʝʡ ʇʠʨʘʤʠʜʳ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʘ ʢ ʬʣʦʨʝ ʟʘʧʘʜʥʦʛʦ 

ʙʝʨʝʛʘ ɿʝʤʣʠ ʆʩʢʘʨʘ II (57 %), ʬʣʦʨʝ ʙʫʭʪʳ ʉʝʪʝʨ (54%) ʠ ʬʣʦʨʝ ʀʥʥʚʠʢʠ (51%), ʪ.ʝ. ʜʨʫʛʠʤ 

ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʤ ʬʣʦʨʘʤ, ʩ ʙʦʛʘʪʳʤ ʚʠʜʦʚʳʤ ʩʦʩʪʘʚʦʤ. ʅʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʝ ʬʣʦʨʳ 

ɹʦʢʢʬɹʦʨʜʘ ʠ ʦʩʪʨʦʚʘ ɹʘʨʝʥʮʘ ʢʣʘʩʪʝʨʠʟʫʶʪʩʷ ʦʪʜʝʣʴʥʦ ʦʪ ʦʩʪʘʣʴʥʳʭ. 

ʉ ʪʝʨʨʠʪʦʨʠʠ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʦʧʠʩʘʥ ʥʦʚʳʡ ʜʣʷ ʥʘʫʢʠ ʚʠʜ ʮʠʘʥʦʧʨʦʢʘʨʠʦʪ 

Nodosilinea svalbardensis Davydov et Shalygin (ʨʠʩ. 18.1) (Davydov et al., 2020). ɺʠʜ 

ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʧʝʩʯʘʥʦʤ ʘʣʣʶʚʠʠ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʄʠʤʝʨ ʥʘ ʧʦʙʝʨʝʞʴʝ ʟʘʣʠʚʘ ɹʠʣʣʝʬʦɹʨʜ ʚ 

ʨʘʡʦʥʝ ʧʦʩʝʣʢʘ ʇʠʨʘʤʠʜʘ (ʨʠʩ. 18.2). 

ɿʘʚʝʨʰʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʨʘʟʮʦʚ ʧʝʯʝʥʦʯʥʠʢʦʚ, ʩʦʙʨʘʥʥʳʭ ʥʘ ʦʩʪʨʦʚʝ ɿʝʤʣʷ ʇʨʠʥʮʘ 

ʂʘʨʣʘ ʚ 2016 ʛʦʜʫ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʦʧʨʝʜʝʣʝʥʠʡ (ʦʢʦʣʦ 200 ʦʙʨʘʟʮʦʚ ʠʟ 32 ʦʩʥʦʚʥʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ) ʠ ʩ ʫʯʝʪʦʤ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʧʦʜʛʦʪʦʚʣʝʥ ʘʥʥʦʪʠʨʦʚʘʥʥʳʡ 

ʩʧʠʩʦʢ ʧʝʯʝʥʦʯʥʠʢʦʚ, ʥʘʩʯʠʪʳʚʘʶʱʠʡ 40 ʚʠʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʨʠ ʘʨʢʪʠʯʝʩʢʠʭ ʧʦʜʚʠʜʘ, ʜʚʝ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ, ʦʜʥʘ ʬʦʨʤʘ ʥʦʚʳʭ ʜʣʷ ʘʨʭʠʧʝʣʘʛʘ ʠ ʨʷʜ ʨʝʜʢʠʭ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ ʚʠʜʦʚ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚʧʝʨʚʳʝ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ ʚʳʷʚʣʝʥʘ Lophozia fuscovirens. ɺʳʧʦʣʥʝʥʘ ʥʦʚʘʷ ʢʦʤʙʠʥʘʮʠʷ 

Trilophozia quinquedentata f. gracilis. ɸʥʥʦʪʘʮʠʠ ʢ ʚʠʜʘʤ ʚʢʣʶʯʘʶʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʦʧʠʩʘʥʠʝ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʠ ʥʝʢʦʪʦʨʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ. 

ʆʙʩʫʞʜʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʬʣʦʨʳ ʧʝʯʝʥʦʯʥʠʢʦʚ ʦʩʪʨʦʚʘ (Konstantinova & Savchenko, 2020). 

 
ʈʠʩʫʥʦʢ 18.1 ï ʄʦʨʬʦʣʦʛʠʷ Nodosilinea svalbardensis 
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ʈʠʩʫʥʦʢ 18.2 ï (ʩʧʨʘʚʘ) ʂʘʨʪʘ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ Nodosilinea svalbardensis; (ʩʣʝʚʘ) ʄʝʩʪʦʦʙʠʪʘʥʠʝ (ɸ) ʠ 

ʦʙʨʘʩʪʘʥʠʝ Nostoc commune ʧʦʜ ʩʣʦʝʚʠʱʝʤ ʢʦʪʦʨʦʛʦ ʧʨʦʠʟʨʘʩʪʘʝʪ Nodosilinea svalbardensis 

ʇʦʜʛʦʪʦʚʣʝʥ ʧʝʨʚʳʡ ʚʳʧʫʩʢ ʵʢʩʠʢʘʪ ʧʝʯʝʥʦʯʥʠʢʦʚ ʐʧʠʮʙʝʨʛʝʥʘ, ʚʢʣʶʯʘʶʱʠʡ 

ʜʘʥʥʳʝ ʵʪʠʢʝʪʦʢ 25 ʦʙʨʘʟʮʦʚ (20 ʚʠʜʦʚ) ʧʝʯʝʥʦʯʥʠʢʦʚ, ʩʦʙʨʘʥʥʳʭ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ ʫʢʘʟʳʚʘʝʪʩʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʧʫʥʢʪ ʩʙʦʨʘ, ʢʦʦʨʜʠʥʘʪʳ ʠ ʚʳʩʦʪʘ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ, ʤʝʩʪʦʦʙʠʪʘʥʠʝ, ʬʘʤʠʣʠʠ ʢʦʣʣʝʢʪʦʨʦʚ, ʧʦʣʝʚʦʡ ʥʦʤʝʨ. ɼʣʷ 13 ʚʠʜʦʚ 

ʧʨʠʚʦʜʷʪʩʷ ʥʦʤʝʨʘ GenBank. ɺʦʩʝʤʴ ʚʠʜʦʚ ʧʫʙʣʠʢʫʶʪʩʷ ʚ ʵʢʩʠʢʘʪʘʭ ʜʣʷ ʐʧʠʮʙʝʨʛʝʥʘ 

ʚʧʝʨʚʳʝ. ʂʘʞʜʳʡ ʥʦʤʝʨ ʧʨʝʜʩʪʘʚʣʝʥ 50 ʦʙʨʘʟʮʘʤʠ (Konstantinova et al., 2020). 

ʅʝʜʘʚʥʦ ʦʧʠʩʘʥʥʳʡ ʠʟ ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚʠʜ Lophozia fuscovirens ʙʳʣ ʦʙʥʘʨʫʞʝʥ 

ʥʘʤʠ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ ʧʦʯʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʫʙʣʠʢʘʮʠʝʡ ʝʛʦ ʜʠʘʛʥʦʟʘ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʚʠʜʘ 

ʦʩʥʦʚʳʚʘʣʘʩʴ ʢʘʢ ʥʘ ʙʦʣʴʰʦʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʩʭʦʜʩʪʚʝ, ʪʘʢ ʠ ʥʘ ʚʳʩʦʢʦʤ ʩʭʦʜʩʪʚʝ 

ʩʝʢʚʝʥʠʨʦʚʘʥʥʳʭ ʣʦʢʫʩʦʚ ITS1-2+trnL-F ʩ ʪʠʧʦʚʳʤʠ ʦʙʨʘʟʮʘʤʠ ʠʟ ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɼʘʥʥʳʝ ʩʠʢʚʝʥʩʦʚ ʠʟʫʯʝʥʥʦʛʦ ʦʙʨʘʟʮʘ ʜʝʧʦʥʠʨʦʚʘʥʳ ʚ GenBank (MK774737 ʜʣʷ ITS1-2 ʠ 

MK779914 ʜʣʷ trnL-F). ʋʯʠʪʳʚʘʷ ʤʝʣʢʠʝ ʨʘʟʤʝʨʳ ʨʘʩʪʝʥʠʡ ʚʠʜʘ ʠ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʦʪʜʝʣʴʥʳʤʠ 

ʵʢʟʝʤʧʣʷʨʘʤʠ ʚ ʜʝʨʥʠʥʘʭ ʜʨʫʛʠʭ ʚʠʜʦʚ ʚ ʘʨʢʪʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʠʜ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ɸʨʢʪʠʢʝ ʟʥʘʯʠʪʝʣʴʥʦ ʰʠʨʝ (Konstantinova et al., 2020). 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʠ ʵʢʦʣʦʛʠʷ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ 15 

ʚʠʜʦʚ ʧʝʯʝʥʦʯʥʠʢʦʚ, ʠʟ ʯʠʩʣʘ ʚʢʣʶʯʝʥʥʳʭ ʚ ʧʦʩʣʝʜʥʝʝ ʠʟʜʘʥʠʝ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʤʦʭʦʦʙʨʘʟʥʳʭ 

ɽʚʨʦʧʳ ʩ ʦʜʥʦʡ ʠʟ ʪʨʝʭ ʢʘʪʝʛʦʨʠʡ ʫʛʨʦʞʘʝʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʜʠʥ ʚʠʜ ʙʣʠʟʢʠʡ ʢ ʫʛʨʦʞʘʝʤʳʤ ʠ 

6 ʚʠʜʦʚ ï ʩ ʢʘʪʝʛʦʨʠʝʡ çʥʝʜʦʩʪʘʪʦʢ ʟʥʘʥʠʡè. ʇʦʜʛʦʪʦʚʣʝʥʘ ʠ ʩʜʘʥʘ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʚ ʩʙʦʨʥʠʢʝ 

ʤʘʪʝʨʠʘʣʦʚ ʩʪʘʪʴʷ çʆ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ ʧʝʯʝʥʦʯʥʠʢʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ 

ʂʨʘʩʥʫʶ ʢʥʠʛʫ ɽʚʨʦʧʳè (ʂʦʥʩʪʘʥʪʠʥʦʚʘ, ʉʘʚʯʝʥʢʦ). 

ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʙʨʘʟʮʳ ʩ ʦ. ɿʝʤʣʷ ʇʨʠʥʮʘ ʂʘʨʣʘ, ʘ ʪʘʢʞʝ ʦʜʠʥ ʚʳʧʫʩʢ ʵʢʩʠʢʘʪ 

ʦʬʦʨʤʣʝʥ ʠ ʧʝʨʝʜʘʥ ʚ ʛʝʨʙʘʨʠʡ ʇɸɹʉʀ. ʆʧʫʙʣʠʢʦʚʘʥʥʳʝ ʵʢʩʠʢʘʪʳ ʧʦʜʛʦʪʦʚʣʝʥʳ ʢ ʦʪʧʨʘʚʢʝ 

ʚ ʨʦʩʩʠʡʩʢʠʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʛʝʨʙʘʨʠʠ. 

3) ʀʟʫʯʝʥʦ ʤʝʟʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʣʦʞʝʥʠʝ ʠ ʩʚʦʡʩʪʚʘ ʧʦʜʩʪʠʣʦʯʥʦ-ʪʦʨʬʷʥʦʛʦ 

ʛʦʨʠʟʦʥʪʘ ʆ ʩʝʨʦʛʫʤʫʩʦʚʳʭ ʛʨʫʙʦʛʫʤʫʩʦʚ ʧʦʯʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʦʩʪʨʦʚʘ ɿʘʧʘʜʥʳʡ 

ʐʧʠʮʙʝʨʛʝʥ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʣʦʞʝʥʠʝ: ʢʘʢ ʚʠʜʥʦ ʥʘ ʬʦʪʦ (ʨʠʩ. 18.3) ʦʩʥʦʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠ 

ʩʚʦʝʦʙʨʘʟʥʳʤ ʢʘʨʢʘʩʦʤ ʧʦʜʩʪʠʣʦʯʥʦ-ʪʦʨʬʷʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʆ ʩʝʨʦʛʫʤʫʩʦʚʳʭ ʧʦʯʚ ʩʣʫʞʘʪ 

ʦʪʤʝʨʰʠʝ ʯʘʩʪʠ ʤʭʦʚ, ʢʦʪʦʨʳʝ ʨʘʟʣʘʛʘʶʪʩʷ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ ʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʪʝʧʝʥʴ 

ʨʘʟʣʦʞʝʥʠʷ ʦʩʪʘʪʢʦʚ ʤʭʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʛʣʫʙʠʥʦʡ, ʦʥʠ ʩʦʭʨʘʥʷʶʪ ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʩʚʦʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ ʚʩʶ ʤʦʱʥʦʩʪʴ ʛʦʨʠʟʦʥʪʘ. 
















































