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ɺʚʝʜʝʥʠʝ 

ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ 

ʐʧʠʮʙʝʨʛʝʥ ʚ 2021 ʛ.  (ʜʘʣʝʝ ï ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ) ʙʳʣʘ ʫʪʚʝʨʞʜʝʥʘ 

ʅʘʙʣʶʜʘʪʝʣʴʥʳʤ ʩʦʚʝʪʦʤ ʈʅʎʐ 17 ʤʘʨʪʘ 2021 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 2030 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 20 ʄʝʨʦʧʨʠʷʪʠʡ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʤʝʞʜʫ 13 ʠʩʧʦʣʥʠʪʝʣʷʤʠ ï 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. ʈʘʙʦʪʳ ʧʦ ʣʠʥʠʠ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ. 

ʌɻɹʋ çʄʫʨʤʘʥʩʢʦʝ ʋɻʄʉ ï ʄʝʨʦʧʨʠʷʪʠʝ 10. ʇʨʦʚʝʜʝʥʠʝ ʨʝʛʫʣʷʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 

ʥʘ ʙʘʟʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çɹʘʨʝʥʮʙʫʨʛè. 

ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè ï ʄʝʨʦʧʨʠʷʪʠʝ 11. ʌʦʥʦʚʳʡ ʠ ʣʦʢʘʣʴʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʤʦʥʠʪʦʨʠʥʛ ʚ ʨʘʡʦʥʘʭ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ 

ʐʧʠʮʙʝʨʛʝʥ. 

ʆʨʛʘʥʠʟʘʮʠʠ ʈʦʩʥʝʜʨ 

ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè ï ʄʝʨʦʧʨʠʷʪʠʝ 12. ʈʝʛʠʦʥʘʣʴʥʳʝ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʤʠʥʝʨʘʣʴʥʦ-

ʩʳʨʴʝʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʠ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. 

ʆʨʛʘʥʠʟʘʮʠʠ ʄʠʥʦʙʨʥʘʫʢʠ 

ʌɻɹʋʅ çʀɻ ʈɸʅè ï ʄʝʨʦʧʨʠʷʪʠʝ 13. ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʣʠʤʘʪʘ. 
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ʌɻɹʋʅ çʌʀʎ ʂʅʎ ʈɸʅè ï ʄʝʨʦʧʨʠʷʪʠʝ 14. ʀʟʫʯʝʥʠʝ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʬʘʟ-ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ ʨʝʜʢʠʭ, ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠ ʨʘʩʩʝʷʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. 

ʌɻɹʋʅ çʄʄɹʀ ʈɸʅè ï ʄʝʨʦʧʨʠʷʪʠʝ 15. ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ 

ʬʴʦʨʜʦʚ ʠ ʤʦʨʝʡ, ʦʤʳʚʘʶʱʠʭ ʘʨʭʠʧʝʣʘʛ ʐʧʠʮʙʝʨʛʝʥ. 

ʌɻɹʋʅ çʇɸɹʉʀ ʂʅʎ ʈɸʅè ï ʄʝʨʦʧʨʠʷʪʠʝ 16. 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 17. 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 18. ʇʨʦʚʝʜʝʥʠʝ ʩʪʘʮʠʦʥʘʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 

ʤʘʛʥʠʪʥʳʤʠ ʠ ʦʧʪʠʯʝʩʢʠʤʠ ʷʚʣʝʥʠʷʤʠ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ, ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ʘʪʤʦʩʬʝʨʝ ɿʝʤʣʠ. 

ʌɻɹʋʅ çʀɸ ʈɸʅè ï ʄʝʨʦʧʨʠʷʪʠʝ 19. ʉʦʭʨʘʥʝʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʤʷʪʥʠʢʦʚ 

ʨʦʩʩʠʡʩʢʦʛʦ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ. 

ʌɻɹʋʅ çʀʌɸ ʠʤ. ɸ.ʄ. ʆʙʫʭʦʚʘ ʈɸʅè ï ʄʝʨʦʧʨʠʷʪʠʝ 20. ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʥʝʨʛʦ- ʠ 

ʛʘʟʦʦʙʤʝʥʘ, ʘ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʚ ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʘʭ 

ʐʧʠʮʙʝʨʛʝʥʘ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʈʅʎʐ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ 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. ʇʨʦʭʦʞʜʝʥʠʝ ʢʘʨʘʥʪʠʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʤʘʪʝʨʠʢʦʚʦʡ ʅʦʨʚʝʛʠʠ ʢʘʢ ʫʩʣʦʚʠʝ ʚʲʝʟʜʘ ʥʘ ʘʨʭʠʧʝʣʘʛ ʧʨʠʚʝʣʦ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʬʠʥʘʥʩʦʚʳʤ ʨʘʩʭʦʜʘʤ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʝʚʳʭ ʨʘʙʦʪ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʦʨʛʘʥʠʟʘʮʠʡ ʩʤʦʛʣʠ ʧʨʦʚʝʩʪʠ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʭʦʪʷ ʠ ʚ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʤ ʚʠʜʝ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʣʘ ʚʟʘʠʤʥʘʷ ʧʦʤʦʱʴ ʧʘʨʪʥʝʨʦʚ ʧʦ ʈʅʎʐ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ. 

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; 

- ʀʩʩʣʝʜʦʚʘʥʠʷ 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 

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). ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʠʪ ʚ ʦʮʝʥʢʝ 

ʨʘʜʠʘʮʠʦʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʘʵʨʦʟʦʣʷ ʚ ʚʳʩʦʢʦʰʠʨʦʪʥʦʤ ʨʝʛʠʦʥʝ ʠ ʨʘʟʨʘʙʦʪʢʝ 

ʩʨʝʜʥʠʭ ʵʤʧʠʨʠʯʝʩʢʠʭ ʤʠʢʨʦʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʘʵʨʦʟʦʣʷ ʚ ʨʝʛʠʦʥʝ ʨʘʙʦʪʳ ʩʪʘʥʮʠʠ. ʊʘʢʞʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʵʨʦʟʦʣʷ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚʢʣʘʜ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʘʵʨʦʟʦʣʷ (ʤʝʩʪʥʳʭ ʠ ʤʦʨʩʢʠʭ) ʠ ʧʝʨʝʥʦʩʦʚ ʘʵʨʦʟʦʣʷ ʩʦ ʩʪʦʨʦʥʳ ɽʚʨʘʟʠʠ.  

ʀʟʤʝʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʵʨʦʟʦʣʷ ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɻʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çɹʘʨʝʥʮʙʫʨʛè (ɻʄʆ ɹʘʨʝʥʮʙʫʨʛ) ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʟʠʤʦʚʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʈɸʕ-ʐ. ɸʵʨʦʟʦʣʴʥʘʷ ʩʪʘʥʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʧʨʠʙʦʨʦʚ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʦʩʥʦʚʥʳʭ ʤʠʢʨʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʵʨʦʟʦʣʷ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʨʫʛʣʦʩʫʪʦʯʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʜʠʥʘʤʠʢʠ ʘʵʨʦʟʦʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʚʦʟʜʫʭʘ. ʂʦʤʧʣʝʢʩ 

ʘʧʧʘʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ: ʯʝʪʳʨʝʭʚʦʣʥʦʚʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʘʵʪʘʣʦʤʝʪʨ ʄɼɸ-02 (ʀʆɸ ʉʆ 

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

ʦʧʪʠʯʝʩʢʠʡ ʩʯʝʪʯʠʢ ʯʘʩʪʠʮ Grimm 1.109 (ɸɸʅʀʀ); ʘʩʧʠʨʘʪʦʨ ʘʵʨʦʟʦʣʴʥʳʭ ʯʘʩʪʠʮ ʥʘ ʩʝʨʠʶ 

ʬʠʣʴʪʨʦʚ. ɺ ʩʚʷʟʠ ʩ ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ 

ʪʨʫʜʥʦʩʪʷʤʠ ʥʦʚʳʡ ʩʯʝʪʯʠʢ AZ-10 ˉ416 

(ʚʟʘʤʝʥ ʦʪʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʢʘʣʠʙʨʦʚʢʫ ˉ248) 

ʫʜʘʣʦʩʴ ʜʦʩʪʘʚʠʪʴ ʚ ʧ. ɹʘʨʝʥʮʙʫʨʛ ʪʦʣʴʢʦ ʚ 

ʤʘʨʪʝ 2021 ʛ. ɺʩʣʝʜʩʪʚʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ 

ʩʯʝʪʯʠʢ Grimm 1.109 ʥʝ ʨʘʙʦʪʘʣ ʚ ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ ʠ ʥʘʯʘʣ ʠʟʤʝʨʝʥʠʷ ʚ ʤʘʨʪʝ 2021 ʛ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʧʝʨʠʦʜ ʧʦʣʷʨʥʦʡ ʥʦʯʠ 

ʠʟʤʝʨʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʵʨʦʟʦʣʷ ʥʝ 

ʧʨʦʚʦʜʠʣʠʩʴ (ʪʘʙʣ. 1.1). 

 

ʊʘʙʣʠʮʘ 1.1 ï ʂʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ ʘʵʨʦʟʦʣʴʥʳʤ 

ʢʦʤʧʣʝʢʩʦʤ (2020-2021 ʛʛ.) 

ʇʨʠʙʦʨ 

ʂʦʣʠʯʝʩʪʚʦ 

ʉʨʝʜʥʝʯʘʩʦʚʳʭ 

ʟʥʘʯʝʥʠʡ 

ʀʟʤʝʨʠʪʝʣʴ

ʥʳʭ ʜʥʝʡ 

ʉʯʝʪʯʠʢ AZ-10 3395 158 

Grimm 1.109 14914 (1ʨʘʟ/15ʤʠʥ) 171 

ɸʵʪʘʣʦʤʝʪʨ MDA-02 8642 360 

ɸʵʪʘʣʦʤʝʪʨ AE-33 >500000 (1ʨʘʟ/ʤʠʥ) 335 
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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). ʌʦʪʦʤʝʪʨʦʤ SP9 ʚ 2021 ʛ. 

ʚʳʧʦʣʥʝʥ 9231 ʟʘʤʝʨ. ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ ʀʆɸ ʉʆ ʈɸʅ (ʊʫʨʯʠʥʦʚʠʯ 

2014). ɺʘʞʥʘʷ ʨʦʣʴ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʦʪʚʦʜʠʣʘʩʴ ʚʳʙʨʘʢʦʚʢʝ ʜʘʥʥʳʭ, 

ʦʪʷʛʦʱʝʥʥʳʭ ʚʣʠʷʥʠʝʤ ʣʦʢʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʘʵʨʦʟʦʣʷ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʥʠʟʢʘʷ ʦʙʣʘʯʥʦʩʪʴ, ʪʫʤʘʥ, ʦʩʘʜʢʠ). ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʨʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʪʨʘ ʧʨʦʷʚʣʷʣʦʩʴ ʚʦʟʜʝʡʩʪʚʠʝ ʜʳʤʦʚʳʭ ʚʳʙʨʦʩʦʚ ʪʨʫʙʳ 

ʊʕʎ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʢʦʣʦ 1 ʢʤ ʚ ʖ-ʖɿ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʧʫʥʢʪʘ ʥʘʙʣʶʜʝʥʠʡ. 

ʄʘʢʩʠʤʫʤʳ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʵʨʦʟʦʣʷ ʠ ʩʘʞʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ, ʠʩʢʣʶʯʘʣʠʩʴ ʠʟ 

ʜʘʣɹʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ. 

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. 

ɺʘʨʠʘʮʠʠ ʤʠʢʨʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʵʨʦʟʦʣʷ ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʘʪʤʦʩʬʝʨʳ 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚ ʦʪʯʝʪʥʦʤ 

ʧʝʨʠʦʜʝ ʷʚʠʣʠʩʴ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ MBC ʚ ʦʢʪʷʙʨʝ 

2020 ʛ.: ʚ 2-3 ʨʘʟʘ ʙʦʣʴʰʝ ʜʨʫʛʠʭ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ 

ʟʥʘʯʝʥʠʡ (ʨʠʩ. 1.1ʘ). ʇʦ ʜʘʥʥʳʤ 

ʤʝʪʝʦʥʘʙʣʶʜʝʥʠʡ (ʧʦ ʜʘʥʥʳʤ ʩʘʡʪʘ rp5.ru) ʵʪʦʪ 

ʧʝʨʠʦʜ ʦʪʣʠʯʘʣʩʷ ʯʘʩʪʳʤʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤʠ 

ʪʫʤʘʥʘʤʠ ʠ ʪʫʤʘʥʥʦʡ ʜʳʤʢʦʡ. ɺ ʮʝʣʦʤ ʩʨʝʜʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʧʝʨʠʦʜ ʧʦʣʷʨʥʦʡ ʥʦʯʠ ʧʦʯʪʠ ʚ 3 

ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʝʨʠʦʜ ʧʦʣʷʨʥʦʛʦ ʜʥʷ. 

ɸʥʘʣʦʛʠʯʥʦ ʥʘʙʣʶʜʘʣʦʩʴ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʛʦʜʫ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʧʝʨʠʦʜ ʧʦʣʷʨʥʦʛʦ ʜʥʷ 

ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʠʶʥʴ-ʠʶʣʴ, ʭʦʪʷ, ʢʘʢ ʚʠʜʥʦ ʠʟ 

ʨʠʩ. 1.1ʙ, ʵʪʠ ʟʥʘʯʝʥʠʷ ʥʠʞʝ, ʯʝʤ ʚ ʧʨʝʜʳʜʫʱʠʝ 

ʛʦʜʳ. ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ MBC (43õ45 ʥʛĬʤ-3) 

ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʘʧʨʝʣʝ ʠ ʚ ʩʝʥʪʷʙʨʝ. ʋʢʘʟʘʥʥʳʝ 

ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ 

ʥʠʟʢʠʤʠ ʟʘ ʚʩʝ ʛʦʜʳ ʥʘʙʣʶʜʝʥʠʡ ʚ ɹʘʨʝʥʮʙʫʨʛʝ. 

ɺ ʮʝʣʦʤ, ʜʠʘʧʘʟʦʥ ʚʘʨʠʘʮʠʡ ʤʘʩʩʦʚʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʘʞʠ ʟʘ ʧʦʣʥʳʡ ʧʝʨʠʦʜ ʠʟʤʝʨʝʥʠʡ 

ʩʦʩʪʘʚʠʣ 0,003·6,76 ʤʢʛĬʤ-3 ʧʨʠ ʩʨʝʜʥʝʤ 

ʟʥʘʯʝʥʠʠ 0,110 ʤʢʛĬʤ-3. 

ɼʠʘʧʘʟʦʥ ʚʘʨʠʘʮʠʡ ʤʘʩʩʦʚʦʡ ʠ ʩʯʝʪʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʵʨʦʟʦʣʷ ʚ ʧʝʨʠʦʜ ʧʦʣʷʨʥʦʛʦ ʜʥʷ 

2021 ʛ. (ʙʝʟ ʜʘʥʥʳʭ ʟʘ ʘʚʛʫʩʪ) ʩʦʩʪʘʚʠʣ: MA = 

0,009·41,6 ʤʢʛĬʤ-3 ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ 4,08 ʤʢʛĬʤ-3; NA = 0,096·95,8 ʩʤ-3 (ʩʨʝʜʥʝʝ 6,79 ʩʤ-

3) (ʨʠʩ. 1.2ʘ). ʀʟ ʨʠʩ. 1.2ʙ ʚʠʜʥʦ, ʯʪʦ ʤʘʩʩʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ MA ʚ 2021 ʛ. ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ 

ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʧʝʨʠʦʜ 

ʧʦʣʷʨʥʦʡ ʥʦʯʠ 2017-2018 ʛʛ. (ʠʟʤʝʨʝʥʠʷ ʩʯʝʪʯʠʢʦʤ AZ-10 ˉ416). ʆʜʥʘʢʦ, ʦʯʝʚʠʜʥʦ, ʯʪʦ 

ʩʯʝʪʯʠʢ AZ-10 ˉ 416 ʟʘʚʳʰʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʜʠʘʧʘʟʦʥʝ ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʥʝʦʙʭʦʜʠʤ ʧʝʨʝʩʯʝʪ ʜʘʥʥʳʭ ʩ ʫʯʝʪʦʤ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ ʜʘʥʥʦʛʦ 

ʩʯʝʪʯʠʢʘ, ʢʦʪʦʨʳʡ ʨʘʥʝʝ ʧʨʦʭʦʜʠʣ ʧʨʦʮʝʜʫʨʫ ʢʘʣʠʙʨʦʚʢʠ ʩʦ ʩʯʝʪʯʠʢʦʤ AZ-10 (ˉ 248). 
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ʈʠʩʫʥʦʢ 1.1 ï ʉʨʝʜʥʝʤʝʩʷʯʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

MBC ʚ ɹʘʨʝʥʮʙʫʨʛʝ ʚ ʧʝʨʠʦʜʳ: (ʘ) 2020-2021 ʛʛ.; 

(ʙ) 2015-2021 ʛʛ. 
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ɺ ʩʝʥʪʷʙʨʝ 2021 ʛ. ʥʘʙʣʶʜʘʣʩʷ ʤʠʥʠʤʫʤ ʩʯʝʪʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ (4,58 ʩʤ-3), ʘ ʚ 

ʦʩʪʘʣʴʥʦʡ ʧʝʨʠʦʜ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʭʦʜʠʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ (6,36õ7,65 ʩʤ-3) 

(ʨʠʩ. 1.2ʘ). ɹʣʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦʣʫʯʝʥʳ ʚ ʠʟʤʝʨʝʥʠʷʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʯʝʪʯʠʢʦʤ Grimm 1.109: 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ NA ʟʘ ʧʝʨʠʦʜ 22 ʤʘʨʪʘ ï 30 ʩʝʥʪʷʙʨʷ ʩʦʩʪʘʚʠʣʦ 7,16Ñ11,1 ʩʤ-3, ʘ ʤʘʩʩʦʚʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ MA ï 1,66Ñ2,86 ʤʢʛĬʤ-3. 
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ʈʠʩʫʥʦʢ 1.2 ï ʉʨʝʜʥʝʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ ʤʘʩʩʦʚʳʭ (ʚʚʝʨʭʫ) ʠ ʩʯʝʪʥʳʭ (ʚʥʠʟʫ) ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʵʨʦʟʦʣʷ ʚ 

ɹʘʨʝʥʮʙʫʨʛʝ (ʘ) 2020-2021 ʛʛ.; (ʙ) 2015-2021 ʛʛ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ɸʆʊ ʠ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʘʪʤʦʩʬʝʨʳ 

 ɺ ʪʝʢʫʱʝʤ ʛʦʜʫ ʥʘʙʣʶʜʘʣʘʩʴ 

ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʘʷ ʠ ʚʳʩʦʢʘʷ 

ʩʧʝʢʪʨʘʣʴʥʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʪʦʣʱʠ 

ʘʪʤʦʩʬʝʨʳ. ɺʧʝʨʚʳʝ ʩ 2014 ʛ. ʟʥʘʯʝʥʠʷ ta0.5 

ʥʝ ʧʨʝʚʳʰʘʣʠ ʚʝʣʠʯʠʥʫ 0,2. ʉʨʝʜʥʝʛʦʜʦʚʦʝ 

ʟʥʘʯʝʥʠʝ ʦʢʘʟʘʣʦʩʴ ʩʘʤʳʤ ʥʠʟʢʠʤ ʟʘ 

ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ɸʆʊ ʚ ɹʘʨʝʥʮʙʫʨʛʝ (ʩ 

2011 ʛ.): t̀a0.5 = 0,067°0,006 (ʨʠʩ. 1.3). 

ʅʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʝ ʚʩʧʣʝʩʢʠ 

ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ɸʆʊ (ʙʦʣʝʝ 

0,1) ʥʘʙʣʶʜʘʣʠʩʴ 9 ʠ 16 ʤʘʷ. ɸʥʘʣʠʟ 

ʦʙʨʘʪʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ (https://ready.arl.noaa.gov/HYSPLIT.php) ʠ 

ʩʧʫʪʥʠʢʦʚʳʭ ʢʘʨʪ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʘʥʦʤʘʣʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ 

(https://worldview.earthdata.nasa.gov/) ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʵʪʠ ʜʥʠ ʥʘʙʣʶʜʘʣʩʷ ʚʳʥʦʩ ʜʳʤʦʚʦʛʦ 

ʘʵʨʦʟʦʣʷ. ʆʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʜʳʤʘ 9 ʤʘʷ ʙʳʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʩʝʚʝʨʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠ 

ʗʢʫʪʠʠ (ʨʠʩ. 1.4). ʇʦʚʳʰʝʥʠʝ ɸʆʊ 16 ʤʘʷ ʩʚʷʟʘʥʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩ ʧʝʨʝʥʦʩʦʤ ʜʳʤʦʚ ʩ ʶʛʘ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ (ʨʠʩ.1.5). ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʠ ʜʚʘ ʵʧʠʟʦʜʘ, ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ t̀a0.5 ʚ 

2021 ʛ. ʦʢʘʟʘʣʠʩʴ ʥʠʞʝ ʩʨʝʜʥʠʭ ʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ (ʉʘʢʝʨʠʥ ʠ ʜʨ. 2020) ʥʘ 14%. ʊʦ ʝʩʪʴ, 

2021 ʛ. ʦʪʣʠʯʘʣʩʷ ʤʝʥʴʰʠʤ ʚʣʠʷʥʠʝʤ ʚʳʥʦʩʦʚ ʜʳʤʦʚʦʛʦ ʘʵʨʦʟʦʣʷ. 

  
ʈʠʩʫʥʦʢ 1.4 ï ʂʘʨʪʳ ʦʙʨʘʪʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʩ 27 ʘʧʨʝʣʷ ʧʦ 9 ʤʘʷ ʠ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʘʥʦʤʘʣʠʡ (ʧʦʞʘʨʦʚ) ʚ ʧʝʨʠʦʜ 30/04ï09/05/2021 ʛ. 
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ʈʠʩʫʥʦʢ 1.3 ï ʄʝʞʛʦʜʦʚʦʡ ʭʦʜ ta0.5, tf0.5 , tc 
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ʈʠʩʫʥʦʢ 1.5 ï ʂʘʨʪʳ ʦʙʨʘʪʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʩ 21 ʘʧʨʝʣʷ ʧʦ 16 ʤʘʷ ʠ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʘʥʦʤʘʣʠʡ (ʧʦʞʘʨʦʚ) ʚ ʧʝʨʠʦʜ 24/04ï03/05/2021 ʛ. 

ɼʠʥʘʤʠʢʘ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʝʞʩʫʪʦʯʥʳʝ ʚʘʨʠʘʮʠʠ, ʚ ʦʩʥʦʚʥʦʤ, 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʝʟʦʥʥʳʤ ʭʦʜʦʤ: ʫʚʝʣʠʯʝʥʠʝ W ʦʪ ʚʝʩʥʳ ʢ ʣʝʪʫ ʠ ʩʥʠʞʝʥʠʝ ʢ ʦʩʝʥʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʦʩʦʙʝʥʥʦʩʪʠ 2021 ʛ. ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʦʰʣʳʤʠ 

ʛʦʜʘʤʠ, ʟʥʘʯʝʥʠʷ W ʚ ʠʶʥʝ Ẁ=1,07°0,31 ʛ/ʩʤ2 (ʩʨʝʜʥʝʝ ʜʣʷ 2011-2020 ʛʛ.): 

Ẁ=0,77°0,18 ʛ/ʩʤ2). 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʟʘ ʧʝʨʠʦʜ ʩ 1 ʦʢʪʷʙʨʷ 2020 ʛ. ʧʦ 30 ʩʝʥʪʷʙʨʷ 2021 ʛ. 

ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ ʦ ʩʦʜʝʨʞʘʥʠʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʘʵʨʦʟʦʣʷ ʚ ʧ. 

ɹʘʨʝʥʮʙʫʨʛ: 

- ɺ ʧʝʨʠʦʜ ʠʟʤʝʨʝʥʠʡ ɸʆʊ ʚ 2021 ʛ. ʥʝ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʟʥʘʯʠʪʝʣʴʥʳʭ (ta0.5 >0,2) 

ʚʩʧʣʝʩʢʦʚ ʟʘʤʫʪʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʚʳʥʦʩʦʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

(ʜʳʤʦʚʦʛʦ) ʘʵʨʦʟʦʣʷ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʟʥʘʯʝʥʠʝ (t̀a0.5 =0,067) ʚ 2021 ʛ. 

ʥʠʞʝ, ʯʝʤ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ ʥʘ ~20%.  

- ʅʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʚʳʰʝʥʠʷ ʟʘʤʫʪʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ (t̀f0.5 > 0,1), ʥʘʙʣʶʜʘʚʰʠʝʩʷ 9 ʠ 

16 ʤʘʷ 2021 ʛ. ʙʳʣʠ ʦʙʫʩʣʦʚʣʝʥʳ ʚʳʥʦʩʦʤ ʜʳʤʦʚʦʛʦ ʘʵʨʦʟʦʣʷ ʩ ʩʝʚʝʨʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

ʠ ʗʢʫʪʠʠ ʠ ʶʛʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

- ɺʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʘʪʤʦʩʬʝʨʳ ʚ 2021 ʛ., ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʦʰʣʳʤʠ ʛʦʜʘʤʠ, ʦʪʣʠʯʘʣʘʩʴ 

ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʣʝʪʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ. 

- ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ (ʠ ʉʂʆ) ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʵʨʦʟʦʣʷ ʠ çʩʘʞʠè ʩʦʩʪʘʚʠʣʠ: NA (AZ-10) = 6,79 

° 7,66 ʩʤ-3, NA (Grimm) = 7,16 ° 11,1 ʩʤ-3, MA (AZ-10) = 4,08 ° 4,37 ʤʢʛĬʤ-3, MA (Grimm) = 

1,66Ñ2,86 ʤʢʛĬʤ-3, MBC = 110 ° 330 ʥʛ/ʤ3. 

- ɺʪʦʨʦʡ ʩʝʟʦʥ ʧʦʜʨʷʜ ʚ ʧʝʨʠʦʜ ʧʦʣʷʨʥʦʡ ʥʦʯʠ ʥʘʙʣʶʜʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 
ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʘʞʠ: ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ MBC ʧʦʯʪʠ ʚ 3 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʧʝʨʠʦʜ ʧʦʣʷʨʥʦʛʦ 

ʜʥʷ. ɸʙʩʦʣʶʪʥʳʡ ʤʘʢʩʠʤʫʤ MBC ʟʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʣʩʷ ʚ ʦʢʪʷʙʨʝ 2020 ʛ. 

ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ MBC, ʦʪʤʝʯʝʥʥʳʝ ʚ ʘʧʨʝʣʝ ʠ ʚ ʩʝʥʪʷʙʨʝ 2021 ʛ., ʩʦʧʦʩʪʘʚʠʤʳ ʩ 

ʘʙʩʦʣʶʪʥʳʤ ʤʠʥʠʤʫʤʦʤ ʟʘ ʚʩʝ ʛʦʜʳ ʠʟʤʝʨʝʥʠʡ (ʚ ʤʘʝ 2019 ʛ.). 

- ɺ ʛʦʜʦʚʦʤ ʭʦʜʝ ʩʯʝʪʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪʤʝʯʝʥ ʤʠʥʠʤʫʤ ʚ ʩʝʥʪʷʙʨʝ 2021 ʛ. 

ʃʠʪʝʨʘʪʫʨʘ: 

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. 

ʂʘʙʘʥʦʚ ɼ.ʄ., ɺʝʨʝʪʝʥʥʠʢʦʚ ɺ.ɺ., ɺʦʨʦʥʠʥʘ ʖ.ɺ., Cʘʢʝʨʠʥ ʉ.ʄ., ʊʫʨʯʠʥʦʚʠʯ ʖ.ʉ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ ʜʣʷ ʩʝʪʝʚʳʭ ʩʦʣʥʝʯʥʳʭ ʬʦʪʦʤʝʪʨʦʚ // ʆʧʪʠʢʘ ʘʪʤʦʩʬʝʨʳ ʠ ʦʢʝʘʥʘ. 2009, ʊ. 22, ˉ1, ʩ. 61-67. 

ʉʘʢʝʨʠʥ ʉ.ʄ., ʂʘʙʘʥʦʚ ɼ.ʄ., ʈʦʩʪʦʚ ɸ.ʇ., ʊʫʨʯʠʥʦʚʠʯ ʉ.ɸ. ʉʦʣʥʝʯʥʳʡ ʬʦʪʦʤʝʪʨ SP-9 ʜʣʷ 

ʘʵʨʦʟʦʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ // ʇʨʠʙʦʨʳ ʠ ʪʝʭʥʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ, 2010, ˉ5, ʩ. 165-166. 
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ʉʘʢʝʨʠʥ ʉ.ʄ., ʂʘʙʘʥʦʚ ɼ.ʄ., ʂʨʫʛʣʠʥʩʢʠʡ ʀ.ɸ., ʃʫʙʦ-ʃʝʩʥʠʯʝʥʢʦ ʂ.ɽ., ʈʘʜʠʦʥʦʚ ɺ.ʌ., ʉʠʜʦʨʦʚʘ ʆ.ʈ. 

ʉʝʟʦʥʥʘʷ ʠ ʤʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʘʵʨʦʟʦʣʴʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʪʦʣʱʠ ʘʪʤʦʩʬʝʨʳ ʚ 2011-2019 ʛʛ. ʚ ɹʘʨʝʥʮʙʫʨʛʝ 

(ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ) // ʆʧʪʠʢʘ ʘʪʤʦʩʬʝʨʳ ʠ ʦʢʝʘʥʘ. ʌʠʟʠʢʘ ʘʪʤʦʩʬʝʨʳ: ʄʘʪʝʨʠʘʣʳ XXVI ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʩʠʤʧʦʟʠʫʤʘ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʊʦʤʩʢ: ʀʟʜʘʪʝʣʴʩʪʚʦ ʀʆɸ ʉʆ ʈɸʅ 2020, ʩ. 418-422. 

ʊʫʨʯʠʥʦʚʠʯ ʖ.ʉ., ʂʘʙʘʥʦʚ ɼ.ʄ., ʉʘʢʝʨʠʥ ʉ.ʄ. ʇʨʦʛʨʘʤʤʘ ʨʘʩʯʝʪʘ ʩʧʝʢʪʨʘʣʴʥʦʡ ʘʵʨʦʟʦʣʴʥʦʡ ʪʦʣʱʠ ʠ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʘʪʤʦʩʬʝʨʳ çSPAOTcalcè // ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 

ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ ˉ2014614193 ʦʪ 17.04.2014. ʇʨʘʚʦʦʙʣʘʜʘʪʝʣʴ: ʀʆɸ ʉʆ ʈɸʅ (RU). 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʠʢʨʦʢʣʠʤʘʪʘ 

ʩʥʝʞʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʧʦʢʨʦʚʦʚ 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʪʝʧʣʦʙʘʣʘʥʩʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʠʩʪʝʤʳ çʧʦʚʝʨʭʥʦʩʪʴ ʣʝʜʥʠʢʘ ï ʘʪʤʦʩʬʝʨʘè. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʚʝʣʠʩʴ ʚ ʩʣʝʜʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 

- ʀʟʫʯʝʥʠʝ ʦʪʨʘʞʘʪʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ ʠ ɿʘʧʘʜʥʳʡ 
ɻʨʸʥʬʴʦʨʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʣʴʝʬʘ ʠ ʟʘʛʨʷʟʥʸʥʥʦʩʪʠ; 

- ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ; 

- ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ. 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʙʳʣʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ɺʳʧʦʣʥʝʥʳ ʤʘʨʰʨʫʪʥʳʝ, ʧʦʜʩʧʫʪʥʠʢʦʚʳʝ ʠʟʤʝʨʝʥʠʷ ʧʨʠʭʦʜʷʱʝʡ ʠ ʦʪʨʘʞʝʥʥʦʡ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘʜ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʦʚ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʤʠʢʨʦ - ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʣʴʝʬʘ 

(ʢʨʠʦʢʦʥʠʪʦʚ) ʥʘ ʦʪʨʘʞʘʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ. 

- ʆʩʫʱʝʩʪʚʣʝʥʘ ʥʝʧʨʝʨʳʚʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ: 

ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʧʨʠʭʦʜʷʱʝʡ ʠ ʦʪʨʘʞʝʥʥʦʡ ʨʘʜʠʘʮʠʠ ʠ ʀʂ-ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʘʪʤʦʩʬʝʨʳ ʩ ʧʦʤʦʱʴʶ ʪʝʧʣʦʙʘʣʘʥʩʦʚʦʡ ʤʘʯʪʳ (ʊɹʄ); 

- ʇʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʤʠʢʨʦʢʣʠʤʘʪʝ ʣʝʜʥʠʢʘ ʩ ʧʦʤʦʱʴʶ ʩʪʘʮʠʦʥʘʨʥʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 
ʤʝʪʝʦʩʪʘʥʮʠʡ (ɸʄʉ) HOBO; 

- ʇʨʦʚʝʜʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʚʣʘʞʥʦʩʪʴʶ ʚʦʟʜʫʭʘ ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʥʦʩʥʳʭ ɸʄʉ HOBO, ʜʣʷ ʦʮʝʥʢʠ 

ʚʣʠʷʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʧʦʢʘʟʘʥʠʷ ʩʪʘʮʠʦʥʘʨʥʳʭ ɸʄʉ. 

ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʣʝʜʥʠʢʘʭ ɸʣʴʜʝʛʦʥʜʘ ʠ ɿʘʧʘʜʥʳʡ ɻʨʸʥʬʴʦʨʜ ʚ 

ʧʝʨʠʦʜ ʩ 15.07.2021 ï 11.09.2021, ʠʩʧʦʣʥʠʪʝʣʴ ï ʇʨʦʭʦʨʦʚʘ ʋ.ɺ. (ʦʪʜʝʣ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʦʢʝʘʥʘ ʠ ʘʪʤʦʩʬʝʨʳ ɸɸʅʀʀ). 

ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ 

ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚʨʝʤʝʥʥʘʷ ʊɹʄ (ʨʠʩ. 1.6), 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʰʪʘʪʠʚʘ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʘʥʝʣʠ, ʥʘ ʢʦʪʦʨʦʡ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʘ ʧʠʨʘʥʦʤʝʪʨʘ ʄ-80 ʠ ʜʚʘ ʀʂ-

ʪʝʨʤʦʤʝʪʨʘ APOGEE. ɿʘʧʠʩʴ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʩʪʫʧʘʶʱʝʡ ʩ ʘʢʪʠʥʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ, 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ 

ʘʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ CR1000 

Campbell Scientific. ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʈɼ. ɼʣʷ ʦʮʝʥʢʠ ʦʪʨʘʞʘʪʝʣʴʥʳʭ 

ʩʚʦʡʩʪʚ ʧʦʚʝʨʭʥʦʩʪʠ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 13 

ʤʘʨʰʨʫʪʥʳʭ ʩʲʝʤʦʢ ʘʣʴʙʝʜʦ ʥʘ ʣʝʜʥʠʢʝ ɸʣʴʜʝʛʦʥʜʘ 

(10) ʠ ʥʘ ʣʝʜʥʠʢʝ ɿʘʧʘʜʥʳʡ ɻʨʸʥʬʴʦʨʜ (3) (ʨʠʩ. 1.7). 

ɼʘʥʥʳʝ, ʧʦʣʫʯʘʝʤʳʝ ʩ ʊɹʄ, ʧʦʟʚʦʣʠʣʠ 

ʦʮʝʥʠʪʴ ʨʘʜʠʘʮʠʦʥʥʳʡ ʙʘʣʘʥʩ ʚ ʪʦʯʢʝ ʫʩʪʘʥʦʚʢʠ ʠ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ ʠ 

 

ʈʠʩʫʥʦʢ 1.6 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ: 1 ï ʩʪʘʮʠʦʥʘʨʥʳʝ ɸʄʉ, 2 ï 

ʊɹʄ ʠ ʧʝʨʝʥʦʩʥʳʝ ɸʄʉ, 3 ï 

ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʡʢʠ 
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ʠʥʩʦʣʷʮʠʠ, ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʤʦʞʥʦ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʪʴ ʥʘ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ ʣʝʜʥʠʢʘ (ʇʨʦʭʦʨʦʚʘ 

ʠ ʜʨ. 2021). 

ʘ   ʙ  

ʈʠʩʫʥʦʢ 1.7 ï ʊʦʯʢʠ ʤʘʨʰʨʫʪʥʳʭ ʩʲʝʤʦʢ ʘʣʴʙʝʜʦ ʥʘ ʣʝʜʥʠʢʘʭ (ʘ) ɸʣʴʜʝʛʦʥʜʘ ʠ (ʙ) ɿʘʧʘʜʥʳʡ ɻʨʸʥʬʴʦʨʜ  

ɺ 2021 ʛ. ʤʘʢʩʠʤʫʤ ʧʨʠʭʦʜʷʱʝʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʧʨʠʰʝʣʩʷ ʥʘ ʧʦʩʣʝʜʥʶʶ 

ʥʝʜʝʣʶ ʠʶʣʷ (22/07), ʘ ʤʠʥʠʤʫʤ ʥʘ ʚʪʦʨʫʶ ʥʝʜʝʣʶ ʘʚʛʫʩʪʘ (11/08) (ʨʠʩ. 1.8). ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʨʠʭʦʜʷʱʝʡ ʨʘʜʠʘʮʠʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʦʣʠʯʝʩʪʚʦʤ ʦʙʣʘʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʝʤ ʫʛʣʘ 

ʧʘʜʝʥʠʷ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʚ ʪʝʯʝʥʠʝ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ. ɺʝʣʠʯʠʥʘ ʦʪʨʘʞʸʥʥʦʡ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʭʦʜʷʱʠʤ ʧʦʪʦʢʦʤ, ʧʦʪʦʤʫ ʤʦʤʝʥʪʳ ʤʠʥʠʤʫʤʦʚ ʠ ʤʘʢʩʠʤʫʤʦʚ 

ʦʙʝʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʦʚʧʘʜʘʶʪ. ʆʪʥʦʰʝʥʠʝ ʧʦʪʦʢʦʚ ï ʘʣʴʙʝʜʦ, ʚ ʪʦʯʢʝ ʫʩʪʘʥʦʚʢʠ ʊɹʄ 

ʠʟʤʝʥʷʣʦʩʴ ʦʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʠʟʤʝʨʝʥʠʡ (0,3) ʜʦ ʤʠʥʠʤʘʣʴʥʳʭ 

(0,2) ʚ ʢʦʥʮʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝʤ ʪʠʧʘ ʣʝʜʥʠʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʪʘʷʥʠʷ. 

ɼʣʠʥʥʦʚʦʣʥʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʨʘʩʩʯʠʪʳʚʘʣʦʩʴ ʧʦ ʜʘʥʥʳʤ ʀʂ-ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠ ʘʪʤʦʩʬʝʨʳ. ʇʦʪʦʢ ʥʠʩʭʦʜʷʱʝʛʦ ʜʣʠʥʥʦʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʦʙʣʘʯʥʦʩʪʠ ʠ 

ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʧʦʪɻʦʤʫ ʟʥʘʯʝʥʠʷ ʤʘʢʩʠʤʫʤʦʚ ʚ ʢʦʥʮʝ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ, ʦʙʫʩʣʦʚʣʝʥʳ 

ʠʤʝʥʥʦ ʚʣʠʷʥʠʝʤ ʦʙʣʘʯʥʦʩʪʠ (ʨʠʩ. 1.8). 

ʘ   ʙ  

ʈʠʩʫʥʦʢ 1.8 ï ʉʦʩʪʘʚʣʷʶʱʠʝ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ ʚ ʨʘʡʦʥʝ ʊɹʄ: (ʘ) 

ʧʨʠʭʦʜʷʱʘʷ ʠ ʦʪʨʘʞʝʥʥʘʷ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ; (ʙ) ʀʂ-ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʘʪʤʦʩʬʝʨʳ 

ʉʲʝʤʢʠ ʘʣʴʙʝʜʦ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʦʜʠʥʘʢʦʚʳʤ ʤʘʨʰʨʫʪʘʤ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ 

ʚʨʝʤʝʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ (ʨʠʩ. 1.9), ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʠʚʷʟʢʫ 

ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʚʥʝʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʧʨʘʚʢʠ ʥʘ ʨʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ.  

ʘ  ʙ  

ʈʠʩʫʥʦʢ 1.9 ï ʄʘʨʰʨʫʪʥʳʝ ʧʨʦʬʠʣʠ ʘʣʴʙʝʜʦ ʟʘ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʠʟʤʝʨʝʥʠʡ: (ʘ) ʣʝʜʥʠʢ ɸʣʴʜʝʛʦʥʜʘ 

ʠ (ʙ) ʣʝʜʥʠʢ ɿʘʧʘʜʥʳʡ ɻʨʝʥʬʴʦʨʜ 
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ʄʘʨʰʨʫʪʥʳʝ ʩʲʝʤʢʠ ʘʣʴʙʝʜʦ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʜʘʪʳ, ʧʨʠʚʷʟʘʥʥʳʝ ʢ ʨʘʩʧʠʩʘʥʠʶ 

ʧʨʦʣʸʪʦʚ ʩʧʫʪʥʠʢʘ Landsat8. ʇʦ ʦʢʦʥʯʘʥʠʶ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʙʳʣʠ ʩʢʘʯʘʥʳ ʚʩʝ ʩʧʫʪʥʠʢʦʚʳʝ 

ʩʥʠʤʢʠ, ʧʦ ʥʠʤ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʟʥʘʯʝʥʠʷ ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʣʝʜʥʠʢʦʚ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʘʚʥʝʥʠʷ ʜʘʥʥʳʭ ʩʧʫʪʥʠʢʘ ʠ ʤʘʨʰʨʫʪʥʳʭ ʩʲʝʤʦʢ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ 

ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢ ʩʧʫʪʥʠʢʦʚʳʤ ʩʥʠʤʢʘʤ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʪʴ 

ʟʥʘʯʝʥʠʷ ʘʣʴʙʝʜʦ ʥʘ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ ʣʝʜʥʠʢʦʚ ɸʣʴʜʝʛʦʥʜʘ ʠ ɿʘʧʘʜʥʳʡ ɻʨʸʥʬʴʦʨʜ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʜʘʥʥʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʷʭ ʣʝʜʥʠʢʘ ʥʘ ʤʦʨʝʥʝ ʠ 

ʨʠʛʝʣʝ, ʚʳʷʚʠʣʠ ʨʘʩʭʦʞʜʝʥʠʷ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʚʨʝʤʝʥʥʦʡ ɸʄʉ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʣʝʜʥʠʢʝ 

(ʥʘ ʪʦʡ ʞʝ ʚʳʩʦʪʝ ʥ.ʫ.ʤ.), ʠ 

ʩʪʘʮʠʦʥʘʨʥʦʡ ɸʄʉ ʥʘ ʤʦʨʝʥʝ. 

ʈʘʟʥʠʮʘ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 

1,3ÁC. ʅʘ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʣʝʜʥʠʢʘ 

ʚʣʠʷʥʠʝ ʨʠʛʝʣʷ ʥʝ ʩʪʦʣʴ ʦʱʫʪʠʤʦ. 

ʈʘʟʥʠʮʘ ʚ ʟʥʘʯʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʤʝʞʜʫ ʚʨʝʤʝʥʥʦʡ ʠ 

ʧʦʩʪʦʷʥʥʦʡ ɸʄʉ ʥʘ ʨʠʛʝʣʝ 

ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 0,3ÁC. ʅʘ 

ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʨʘʩʩʯʠʪʘʥʳ ʧʦʧʨʘʚʦʯʥʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʢ ʩʪʘʮʠʦʥʘʨʥʳʤ 

ɸʄʉ ʜʣʷ ʙʦʣʝʝ ʢʦʨʨʝʢʪʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʧʨʠ 

ʦʧʠʩʘʥʠʠ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ 

ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ 

ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, 

ʧʨʦʚʦʜʠʤʳʭ ʥʘ ʣʝʜʥʠʢʝ 

ɸʣʴʜʝʛʦʥʜʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 1.10. 

ʇʦʩʣʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʜʘʥʥʳʝ ɸʄʉ ʙʫʜʫʪ ʨʘʟʤʝʱʝʥʳ ʥʘ ʛʝʦʧʦʨʪʘʣʝ ɸɸʅʀʀ, 

ʘ ʤʝʪʝʦʜʘʥʥʳʝ ï ʥʘ ʧʦʨʪʘʣʝ RiS (Research in Svalbard) ʚ ʨʘʟʜʝʣ ʧʨʦʝʢʪʘ ˉ1083 çOrganization 

and conducting of microclimatic observation on the glacier of Aldegonda 2015-2021è 

(http://www.researchinsvalbard.no/project/8532). 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʫʙʣʠʢʦʚʘʥʘ ʩʪʘʪʴʷ: 

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

ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ (ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ) ʚ ʧʝʨʠʦʜ ʘʙʣʷʮʠʠ ʧʦ 

ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ 2019 ʛʦʜʘ // ʂʨʠʦʩʬʝʨʘ ɿʝʤʣʠ, 2021. ʊ. 25,  ̄ 3, ʩ. 50-60 DOI: 

10.15372/KZ20210305 https://www.sibran.ru 

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.  

ɺ 2021 ʛ. ʚʳʧʦʣʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʀʟʤʝʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʪʤʦʩʬʝʨʳ ʠ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʘʜʠʝʥʪʥʳʤ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ Campbell Scientific, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʢʨʠʦʩʬʝʨʥʦʤ 

ʧʦʣʠʛʦʥʝ; 

 

ʈʠʩʫʥʦʢ 1.10 ï ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ ʜʘʥʥʳʝ ɸʄʉ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʨʠʛʝʣʝ ʠ ʤʦʨʝʥʝ ʚ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ 

https://www.sibran.ru/
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- ʀʟʫʯʝʥʠʝ ʪʦʣʱʠʥʳ ʣʝʜʷʥʦʛʦ ʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʦʟʝʨʘ ʃʠʥʥʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ 

ʚʝʨʠʬʠʢʘʮʠʠ ʤʦʜʝʣʴʥʳʭ ʨʘʩʯʝʪʦʚ; 

- ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʩʥʝʞʥʦ-ʣʝʜʷʥʦʛʦ 

ʧʦʢʨʦʚʘ ʦʟʝʨʘ ʉʪʝʤʤʝ (ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ) ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʚ 2018-2019 ʛ. 

ʥʘʪʫʨʥʳʭ ʜʘʥʥʳʭ. 

ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 2021 ʛ. ʧʨʦʜʦʣʞʘʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ 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. ɼʘʥʥʳʝ ʩ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʧʨʦʭʦʜʷʪ ʩʪʘʜʠʶ ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʜʛʦʪʦʚʢʠ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ. 

ʂʘʨʪʠʨʦʚʘʥʠʝ ʩʥʝʞʥʦ-ʣʝʜʷʥʦʡ ʪʦʣʱʠ ʦʟ. ʃʠʥʥʝ 

ʚʳʧʦʣʥʷʣʦʩʴ ʚ ʘʧʨʝʣʝ ʤʝʪʦʜʦʤ ʛʝʦʨʘʜʘʨʥʦʡ ʩʲʸʤʢʠ ʩ 

ʘʥʪʝʥʥʦʡ 500 ʄɻʮ ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʷʤʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ 

ʪʦʣʱʠʥʳ ʩʥʝʞʥʦ-ʣʝʜʷʥʦʡ ʪʦʱʠ ʠ ʧʦʟʚʦʣʠʣʘ ʦʮʝʥʠʪʴ 

ʤʦʱʥʦʩʪʴ ʣʴʜʘ ʠ ʩʥʝʛʘ ʥʘ ʚʩʝʡ ʜʦʩʪʫʧʥʦʡ ʘʢʚʘʪʦʨʠʠ ʦʟʝʨʘ 

(ʨʠʩ. 1.11). ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʛʣʫʙʠʥ ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʵʚʦʣʶʮʠʠ ʩʥʝʞʥʦ-ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ 

ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʦʜʦʸʤʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʤʝʥʷʶʱʠʭʩʷ ʘʪʤʦʩʬʝʨʥʳʭ 

ʫʩʣʦʚʠʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʵʚʦʣʶʮʠʶ ʩʥʝʞʥʦ-ʣʝʜʷʥʦʛʦ 

ʧʦʢʨʦʚʘ ʦʟʝʨʘ ʉʪʝʤʤʝ ʙʳʣʦ ʥʘʯʘʪʦ ʚ 2019 ʛ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʧʨʠ ʵʪʦʤ ʫʜʝʣʷʣʦʩʴ ʦʙʨʘʟʦʚʘʥʠʶ 

ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ (ʚʦʜʥʦ-ʩʥʝʞʥʦʛʦ ʠʣʠ ʩʥʝʞʥʦʛʦ) ʣʴʜʘ ʥʘ 

ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ - ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʤʫ, ʥʦ 

ʤʘʣʦʠʟʫʯʝʥʥʦʤʫ ʷʚʣʝʥʠʶ ʥʘ ʘʢʚʘʪʦʨʠʠ ʚʥʫʪʨʝʥʥʠʭ 

ʚʦʜʦʸʤʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. 

ʅʘʣʠʯʠʝ ʥʝʧʨʝʨʳʚʥʳʭ ʨʷʜʦʚ ʤʝʪʝʦʥʘʙʣʶʜʝʥʠʡ 

ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʯʠʪʘʪʴ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʠʤʥʝʡ ʵʚʦʣʶʮʠʠ ʦʟʸʨʥʦʛʦ ʣʴʜʘ ʤʝʪʦʜʘʤʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (Leppªranta 2015). ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʧʨʠʤʝʥʷʣʘʩʴ 

ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʘʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʣʘʚʘʶʱʝʛʦ ʩʥʝʞʥʦ-ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ 

(ɹʫʣʜʦʚʠʯ 2001), ʫʯʠʪʳʚʘʶʱʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʢ ʢʦʥʞʝʣʷʮʠʦʥʥʦʛʦ (ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ), ʪʘʢ ʠ 

ʠʟʦʩʪʘʪʠʯʝʩʢʦʛʦ (ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ) ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʮʝʣʷʭ ʫʧʨʦʱʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʩʠʩʪʝʤʳ ʚ ʤʦʜʝʣʠ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ, ʥʠʞʥʝʡ ï 

ʪʝʤʧʝʨʘʪʫʨʝ ʟʘʤʝʨʟʘʥʠʷ ʚʦʜʳ; ʫʧʣʦʪʥʝʥʠʝʤ ʩʥʝʛʘ ʧʨʠ ʧʨʦʧʠʪʢʝ ʚʦʜʦʡ ʠ ʝʸ ʢʘʧʠʣʣʷʨʥʳʤ 

ʧʦʜʥʷʪʠʝʤ ʧʨʝʥʝʙʨʝʛʘʝʪʩʷ. ʂʨʠʪʠʯʝʩʢʘʷ, ʜʣʷ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ ʠʥʬʠʣʴʪʨʘʮʠʠ, ʚʳʩʦʪʘ ʩʥʝʛʘ 

hs*  ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ (ʏʠʞʦʚ, 1990). 

 

 
ʈʠʩʫʥʦʢ 1.11 ï ʊʦʣʱʠʥʘ ʩʥʝʞʥʦʛʦ 

(ʚʚʝʨʭʫ) ʠ ʣʝʜʷʥʦʛʦ (ʚʥʠʟʫ) ʩʣʦʸʚ ʚ 

ʤʝʪʨʘʭ ʥʘ ʦʟ. ʃʠʥʥʝ ʧʦ ʜʘʥʥʳʤ 

ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʩʲʸʤʢʠ 
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ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʠ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ (ʩʥʝʞʥʦʛʦ) ʣʴʜʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʘʩʯʸʪʳ ʧʦ ʤʦʜʝʣʠ (1)-(4) ʧʨʦʚʦʜʠʣʠʩʴ ʜʣʷ ʟʠʤʥʠʭ ʧʝʨʠʦʜʦʚ 2019-2020 ʠ 2020-2021 

ʛʛ., ʥʘʯʘʣʦ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʫʩʪʦʡʯʠʚʦʤʫ ʧʝʨʝʭʦʜʫ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʯʝʨʝʟ 0Üʉ, ʦʢʦʥʯʘʥʠʝ ï ʧʦ ʥʘʯʘʣʫ ʪʘʷʥʠʷ ʩʥʝʞʥʦ-ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ. ɺ ʢʘʯʝʩʪʚʝ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʬʦʨʩʠʥʛʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʩʨʝʜʥʝʥʥʳʝ ʧʦ ʩʫʪʢʘʤ ʚʝʣʠʯʠʥʳ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ. ʅʝʦʙʭʦʜʠʤʘʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ ʚʳʩʦʪʘ ʩʥʝʛʘ 
sis
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s
hhh +=  ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʫʪʸʤ 

ʩʫʤʤʠʨʦʚʘʥʠʷ ʚʳʩʦʪʳ ʪʚʸʨʜʳʭ ʦʩʘʜʢʦʚ ʥʘ ʢʘʞʜʳʝ ʩʫʪʢʠ ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʧʦʪʝʨʴ ʠ 

ʩʥʝʛʦʪʘʷʥʠʷ ʚ ʧʝʨʠʦʜ ʦʪʪʝʧʝʣʝʡ ʧʦ ʜʘʥʥʳʤ ʠʟʤʝʨʝʥʠʡ ʥʘ ʦʟʝʨʝ ʠ ʩʪʘʥʜʘʨʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 

ʤʝʪʝʦʩʪʘʥʮʠʠ ɹʘʨʝʥʮʙʫʨʛ (http://rp5.ru/archive.php?wmo_id=20107) ʧʦ ʘʣʛʦʨʠʪʤʫ (ʍʘʫʩʪʦʚ ʠ 

ʜʨ. 2018). ɼʠʥʘʤʠʢʘ ʧʣʦʪʥʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʩʥʝʛʘ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʧʦ 

ʫʧʨʦʱʸʥʥʳʤ ʵʤʧʠʨʠʯʝʩʢʠʤ ʟʘʚʠʩʠʤʦʩʪʷʤ )00112,0exp(190 t
s
=r  (Gold 1958) ʠ 

ss
k r

3
10

-
=  

(ʇʘʚʣʦʚ 2008). ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠ ʪʝʧʣʦʪʘ ʧʣʘʚʣʝʥʠʷ ʣʴʜʘ ʧʦʣʘʛʘʣʠʩʴ 

ʧʦʩʪʦʷʥʥʳʤʠ ʠ ʨʘʚʥʳʤʠ 2,22 ɺʪ/(ʤʉ̄) ʠ 3,33Ö105 ɼʞ/ʢʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɺʳʯʠʩʣʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʩʥʝʞʥʦʤ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʠ ʜʠʥʘʤʠʢʘ ʪʦʣʱʠʥ ʩʠʩʪʝʤʳ, 

ʦʧʨʝʜʝʣʷʝʤʘʷ ʫʩʣʦʚʠʷʤʠ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʟʘʚʠʩʠʪ ʦʪ ʪʦʣʱʠʥʳ ʠ ʧʣʦʪʥʦʩʪʠ ʩʥʝʛʘ ʠ 

ʣʴʜʘ, ʪʝʤʧʳ ʥʘʨʘʩʪʘʥʠʷ ʢʦʪʦʨʦʛʦ ʩʚʝʨʭʫ ʠ ʩʥʠʟʫ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʝʨʤʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʠʩʪʝʤʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ 

ʧʨʦʮʝʩʩʦʤ ʪʝʧʣʦʧʝʨʝʥʦʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʨʠʨʦʩʪ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʩʥʠʟʫ ʠ ʩʚʝʨʭʫ ʠ 

ʫʤʝʥʴʰʝʥʠʝ ʚʳʩʦʪʳ ʩʥʝʛʘ ʟʘ ʩʯʸʪ ʧʝʨʝʭʦʜʘ ʝʛʦ ʯʘʩʪʠ ʚ ʣʸʜ, ʠ ʩʢʦʨʦʩʪʴʶ ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʷ, 

ʨʝʛʫʣʠʨʫʶʱʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʦʩʪʘʪʠʯʝʩʢʦʛʦ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʘʷ ʢ 

ʠʟʤʝʥʝʥʠʷʤ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʸ ʩʣʦʸʚ. 

ʅʘʨʷʜʫ ʩ ʧʣʦʪʥʦʩʪʴʶ ʩʥʝʛʘ, ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʨʦʢʘʭ ʥʘʯʘʣʘ ʟʘʪʦʧʣʝʥʠʷ ʣʴʜʘ, 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʫʩʣʦʚʠʝʤ ʨʘʚʝʥʩʪʚʘ ʥʫʣʶ ʨʘʟʥʦʩʪʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠ ʢʨʠʪʠʯʝʩʢʦʡ ʚʳʩʦʪʳ 

ʩʥʝʛʘ Dhs, ʠʛʨʘʝʪ ʧʣʦʪʥʦʩʪʴ ʣʴʜʘ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʪʝʢʩʪʫʨʦʡ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ. ʇʨʠ ʝʸ 

ʠʟʤʝʥʝʥʠʷʭ ʦʪ 840 ʜʦ 920 ʢʛ/ʤ3 (ɼʦʥʯʝʥʢʦ 1987) ʨʦʩʪ ʩʥʝʞʥʦʛʦ ʣʴʜʘ ʟʘ ʩʯʸʪ ʫʤʝʥʴʰʝʥʠʷ 

ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ ʙʦʣʝʝ ʧʣʦʪʥʦʛʦ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʜʣʷ ʤʝʪʝʦʫʩʣʦʚʠʡ ʟʠʤʳ 2019-2020 ʛʛ. 

ʥʘʯʠʥʘʝʪʩʷ ʥʘ 65 ʩʫʪ. ʨʘʥʴʰʝ, ʥʘ 95, ʘ ʥʝ 160 ʩʫʪ. ʩ ʥʘʯʘʣʘ ʢʦʥʞʝʣʷʮʠʦʥʥʦʛʦ 

ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ (ʨʠʩ. 1.12ʘ). ʇʨʠ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ ʣʴʜʘ 880 ʢʛ/ʤ3 ʧʦʛʨʫʞʝʥʠʝ ʣʴʜʘ 

ʥʘʯʘʣʦʩʴ ʩ ʨʝʟʢʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʩʥʝʛʘ ʥʘ 140 ʩʫʪ. (ʨʠʩ. 1.12ʙ). ʉ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʠʟ-ʟʘ 

ʧʦʩʪʦʷʥʥʦʛʦ ʨʘʚʝʥʩʪʚʘ ʥʫʣʶ ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʞʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʣʴʜʘ, 

ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʝʨʭʥʝʡ ʦʪ ʥʫʣʷ ʜʦ ʥʝʢʦʪʦʨʦʡ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʧʨʠ 

ʥʝʧʨʝʨʳʚʥʦʤ ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʠ, ʦʙʝʩʧʝʯʠʚʘʣ ʥʝʧʨʝʨʳʚʥʳʡ ʨʦʩʪ ʚʩʝʭ ʩʣʦʸʚ ʩʠʩʪʝʤʳ (ʨʠʩ. 

1.12ʚ). ʈʘʩʯʸʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʨʘʱʝʥʠʝ ʣʴʜʘ ʥʘ ʦʙʝʠʭ ʛʨʘʥʠʮʘʭ ʧʨʦʠʩʭʦʜʠʣʦ ʧʨʠʤʝʨʥʦ 
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ʦʜʠʥʘʢʦʚʦ, ʭʦʪʷ ʩʚʝʨʭʫ ʥʝʩʢʦʣʴʢʦ ʤʝʜʣʝʥʥʝʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʦʨʦʪʢʦʛʦ ʧʝʨʠʦʜʘ ʤʝʞʜʫ 165 

ʠ 174 ʩʫʪ., ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʩʢʘʯʢʦʦʙʨʘʟʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʩʥʝʛʘ (ʨʠʩ. 1.12ʛ). 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʸʪʦʚ ʜʣʷ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʟʠʤ, ʤʦʱʥʦʩʪʠ ʩʥʝʞʥʦʛʦ ʣʴʜʘ ʠ 

ʩʥʝʛʘ ʙʣʠʟʢʠ ʜʨʫʛ ʢ ʜʨʫʛʫ ʠ ʜʦʩʪʠʛʘʶʪ ʧʝʨʚʳʭ ʜʝʩʷʪʢʦʚ ʩʘʥʪʠʤʝʪʨʦʚ ʧʨʠ ʪʦʣʱʠʥʝ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʣʴʜʘ ʧʦʨʷʜʢʘ ʦʜʥʦʛʦ ʤʝʪʨʘ. ʉʣʝʜʫʝʪ, ʦʜʥʘʢʦ, ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʟʘʤʝʨʟʘʥʠʝ 

ʦʟʸʨ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʭʘʨʘʢʪʝʨ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʪʴʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʦʪ ʛʦʜʘ ʢ ʛʦʜʫ ʥʝ ʪʦʣʴʢʦ ʧʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ, ʥʦ ʠ ʧʦ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʕʪʦ ʥʝʤʠʥʫʝʤʦ ʧʨʠʚʝʜʸʪ ʢ ʤʝʞʛʦʜʦʚʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʪʝʤʧʦʚ ʥʘʨʘʩʪʘʥʠʷ ʠ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʥʝʞʥʦ-ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʇʦ-ʚʠʜʠʤʦʤʫ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʦʡ ʪʦʣʱʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʦʢʨʫʞʘʶʱʝʡ ʚʦʜʦʸʤ, ʟʜʝʩʴ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʫʙʘʢʚʘʣʴʥʳʡ ʪʘʣʠʢ, 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘʧʨʘʚʣʝʥʥʳʤ ʚʚʝʨʭ ʧʦʪʦʢʦʤ ʪʝʧʣʘ. ʇʨʠ ʵʪʦʤ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʦʟʝʨʘ, ʦʙʷʟʘʥʥʦʝ ʨʘʟʛʨʫʟʢʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʥʝ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦʚʳʰʝʥʠʷ ʧʦʜʟʝʤʥʦʛʦ ʧʠʪʘʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʢʨʠʦʛʝʥʥʦʛʦ ʥʘʧʦʨʘ, 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʚʦʜʦʸʤʦʚ ʢʨʠʦʣʠʪʦʟʦʥʳ (ɹʫʣʜʦʚʠʯ 2001), ʯʘʩʪʠʯʥʦ ʚʦʩʧʦʣʥʷʶʱʝʛʦ 

ʨʘʩʭʦʜ. 

ʇʦʣʫʯʝʥʥʳʝ ʦʮʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʘʥʥʳʤ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʠʟʤʝʨʝʥʠʡ, 

ʚʳʧʦʣʥʝʥʥʳʤ ʩʦʪʨʫʜʥʠʢʘʤʠ ʩʝʟʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʈɸʕ-ʐ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ.ʃ. ɹʦʨʠʩʠʢʘ, 

ʭʦʪʷ ʠ ʥʝʩʢʦʣʴʢʦ ʟʘʥʠʞʘʶʪ ʪʦʣʱʠʥʫ ʩʥʝʞʥʦʛʦ ʣʴʜʘ ʠ ʟʘʚʳʰʘʶʪ ʤʦʱʥʦʩʪʴ ʩʥʝʛʘ ʠ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʣʴʜʘ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʨʘʩʭʦʞʜʝʥʠʡ, ʧʦʤʠʤʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʧʨʦʛʨʝʚʘ 

ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʪʘʷʥʠʷ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ, ʷʚʣʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʠʥʷʪʦʝ ʜʦʧʫʱʝʥʠʝ ʦ 

ʨʘʚʝʥʩʪʚʝ ʧʣʦʪʥʦʩʪʝʡ ʩʥʝʛʘ ʠ ʰʫʛʠ. ɼʨʫʛʦʡ ʧʨʠʯʠʥʦʡ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʪʘʣʦ ʟʘʥʠʞʝʥʠʝ 

ʧʣʦʪʥʦʩʪʠ ʩʥʝʛʘ (190 ʢʛ/ʤ3 ʚ ʥʘʯʘʣʝ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ ʠ 237 ʢʛ/ʤ3 ʚ ʢʦʥʮʝ) ʬʦʨʤʫʣʦʡ (Gold 

1958), ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ, ʩ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʢʘʢ ʦʜʥʦʩʣʦʡʥʘʷ ʩʨʝʜʘ. ɺ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʚʣʠʷʥʠʝ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ (ʚʝʪʨʘ, ʦʪʪʝʧʝʣʠ, ʚʳʧʘʜʝʥʠʷ ʞʠʜʢʠʭ ʠ 

  

  
ʈʠʩʫʥʦʢ 1.12 ï ʄʦʜʝʣʴʥʳʝ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʷ ʨʘʟʥʦʩʪʠ ʪʦʣʱʠʥ ʩʥʝʛʘ ʜʣʷ ʧʣʦʪʥʦʩʪʝʡ ʣʴʜʘ 920 (1), 880 (2) ʠ 

840 (3) ʢʛ/ʤ3 (ʘ), ʪʦʣʱʠʥ ʩʥʝʛʘ (1) ʠ ʣʴʜʘ (2) ʜʦ ʥʘʯʘʣʘ ʠʟʦʩʪʘʪʠʯʝʩʢʦʛʦ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ (ʙ), ʪʦʣʱʠʥʳ 

ʩʥʝʞʥʦʛʦ ʣʴʜʘ (1), ʚʳʩʦʪʳ ʩʥʝʛʘ ʥʘ ʣʴʜʫ (2) ʠ ʥʘ ʙʝʨʝʛʫ (3), ʤʦʱʥʦʩʪʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʣʴʜʘ (4) ʠ ʣʝʜʷʥʦʛʦ 

ʧʦʢʨʦʚʘ (5) (ʚ) ʠ ʨʘʟʥʦʩʪʠ ʧʨʠʨʘʱʝʥʠʷ ʣʴʜʘ ʥʘ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʘʭ (ʛ) ʜʣʷ ʘʪʤʦʩʬʝʨʥʳʭ ʫʩʣʦʚʠʡ 

ʟʠʤʳ 2019-2020 ʛʛ. ʠ ʧʣʦʪʥʦʩʪʠ ʣʴʜʘ 880 ʢʛ/ʤ3. ç0è ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʯʘʣʫ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ (10 

ʦʢʪʷʙʨʷ 2019 ʛ.) 
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ʪʚʸʨʜʳʭ ʦʩʘʜʢʦʚ) ʠ ʧʨʦʮʝʩʩʦʚ ʤʝʪʘʤʦʨʬʠʟʤʘ ʬʦʨʤʠʨʫʝʪ ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʪʜʝʣʴʥʳʭ ʧʨʦʩʣʦʝʢ. ʅʘ 

ʧʣʦʪʥʦʩʪʴ ʩʥʝʛʘ ʥʘ ʦʟʝʨʝ ʩʠʣʴʥʝʝ ʚʣʠʷʝʪ ʚʝʪʝʨ ʠ ʠʟ-ʟʘ ʙʦʣʴʰʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʛʨʘʥʠʮʝ ʩʦ 

ʣʴʜʦʤ, ʯʝʤ ʩ ʛʨʫʥʪʦʤ, ʦʥ ʧʨʦʭʦʜʠʪ ʫʩʢʦʨʝʥʥʫʶ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʶ ʚ ʛʣʫʙʠʥʥʫʶ ʠʟʤʦʨʦʟʴ 

(ʇʘʚʣʦʚ ʠ ʜʨ. 1987). ʇʦʵʪʦʤʫ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʘʨʢʪʠʯʝʩʢʠʭ ʦʟʸʨ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʚʜʦʣʴʙʝʨʝʛʦʚʦʡ ʟʦʥʳ ʘʢʚʘʪʦʨʠʠ, ʦʙʳʯʥʦ ʠʤʝʝʪ ʤʝʥʴʰʫʶ ʚʳʩʦʪʫ, ʚʦʜʥʳʡ ʵʢʚʠʚʘʣʝʥʪ ʠ 

ʙʦʣʴʰʫʶ ʧʣʦʪʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ ʩʫʰʠ, ʘ ʝʛʦ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʥʘʟʝʤʥʦʛʦ (Sturm and Liston 2003). ʅʘ ʧʣʦʪʥʦʩʪʴ 

ʣʴʜʘ ʠ ʩʥʝʛʘ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʝ ʧʦʜʜʘʶʱʠʡʩʷ ʫʯʸʪʫ ʪʠʧ ʦʩʘʜʢʦʚ ʚ ʧʝʨʠʦʜ ʦʪʪʝʧʝʣʝʡ, ʚʳʧʘʜʝʥʠʝ 

ʩʥʝʛʘ ʚ ʚʦʜʫ ʜʦ ʥʘʯʘʣʘ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʝʛʦ ʩʢʦʧʣʝʥʠʷ ʚ ʩʫʛʨʦʙʘʭ ʥʘ ʙʝʨʝʛʫ ʠ ʪ.ʜ. ʕʪʠ 

ʵʬʬʝʢʪʳ ʜʝʣʘʶʪ ʥʝʚʦʟʤʦʞʥʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʩʥʝʞʥʦʛʦ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ 

ʯʠʩʪʦ ʪʝʧʣʦʚʳʭ ʟʘʜʘʯ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʣʫʯʰʝʝ ʩʦʛʣʘʩʦʚʘʥʠʝ ʝʛʦ ʠʟʤʝʨʝʥʥʳʭ ʠ 

ʨʘʩʩʯʠʪʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɺ ʮʝʣʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʵʚʦʣʶʮʠʷ 

ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʦʟ. ʉʪʝʤʤʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʤʝʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʤʝʭʘʥʠʟʤʦʚ 

ʢʦʥʞʝʣʷʮʠʦʥʥʦʛʦ ʠ ʠʟʦʩʪʘʪʠʯʝʩʢʦʛʦ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʥʘʣʠʯʠʠ ʚʳʨʘʞʝʥʥʦʛʦ ʫʨʦʚʝʥʥʦʛʦ 

ʨʝʞʠʤʘ ʚʦʜʦʸʤʘ. ɺ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʳʧʘʜʝʥʠʷ ʟʠʤʥʠʭ ʦʩʘʜʢʦʚ ʧʦʩʣʝʜʥʝʝ ʤʦʞʝʪ 

ʚʥʦʩʠʪʴ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʪʝʧʣʦʚʦʡ ʠ ʤʘʩʩʦʚʳʡ ʙʘʣʘʥʩ ʩʥʝʞʥʦ-ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʦʟʸʨʘ 

ʠ ʝʛʦ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʝʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʠ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʫʧʨʦʱʸʥʥʫʶ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʠ, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ (1)-(4) 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʟʠʤʥʶʶ ʵʚʦʣʶʮʠʶ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʦʟ. ʉʪʝʤʤʝ ʥʘ 

ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ. ɽʸ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʚʷʟʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ 

ʧʘʨʘʤʝʪʨʠʟʘʮʠʡ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʥʝʛʘ ʠ ʩʥʝʞʥʦʛʦ ʣʴʜʘ, ʫʯʠʪʳʚʘʶʱʠʭ 

ʩʧʝʮʠʬʠʢʫ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʨʘʩʯʸʪʦʚ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʜʨʫʛʠʭ ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʦʜʦʸʤʘʭ ʧʦʙʝʨʝʞʴʷ ʠ ʦʩʪʨʦʚʦʚ 

ʘʨʢʪʠʯʝʩʢʠʭ ʘʨʭʠʧʝʣʘʛʦʚ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʫʙʣʠʢʦʚʘʥʘ ʩʪʘʪʴʷ: 

ɹʦʛʦʨʦʜʩʢʠʡ ʇ.ɺ., ʂʫʩʪʦʚ ɺ.ʖ., ʄʦʚʯʘʥ ɺ.ɺ., ɽʨʤʦʭʠʥʘ ʂ.ɸ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ 

ʪʝʨʤʠʯʝʩʢʦʡ ʢʦʥʚʝʢʮʠʠ ʚ ʤʦʭʦʚʦ-ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʧʦʙʝʨʝʞʴʷ ʟʘʣʠʚʘ ɻʨʸʥʬʴʦʨʜ (ɿʘʧʘʜʥʳʡ 

ʐʧʠʮʙʝʨʛʝʥ). ʃʸʜ ʠ ʉʥʝʛ, 2021, 61(2), ʩ. 232-240. DOI 10.31857/S2076673421020084 

ʄʝʨʦʧʨʠʷʪʠʝ 1 ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ. 

ʃʠʪʝʨʘʪʫʨʘ: 

ɹʫʣʜʦʚʠʯ ʉ.ʅ. ɺʣʠʷʥʠʝ ʚʦʜʥʳʭ ʧʦʢʨʦʚʦʚ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʨʦʜ / ɺ ʢʥ. ʆʩʥʦʚʳ 

ʛʝʦʢʨʠʦʣʦʛʠʠ. ʏ.4. ʇʦʜ ʨʝʜ. ʕ.ɼ. ɽʨʰʦʚʘ. ʄ.: ʀʟʜ. ʄɻʋ, 2001. ʉ. 75-85. 

ɼʦʥʯʝʥʢʦ ʈ.ɺ. ʃʝʜʦʚʳʡ ʨʝʞʠʤ ʨʝʢ ʉʉʉʈ. ʃ.: ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ, 1987. 248 ʩ. 

ʇʘʚʣʦʚ ɸ. ɺ. ʊʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʦʟʝʨ ʨʘʚʥʠʥʥʳʭ ʨʘʡʦʥʦʚ ʩʝʚʝʨʘ// ʂʨʠʦʩʬʝʨʘ ɿʝʤʣʠ, 1999, ʪ. III, No 3, 

ʩ. 59-70. 

ʇʘʚʣʦʚ ɸ.ɺ. ʄʦʥʠʪʦʨʠʥʛ ʢʨʠʦʣʠʪʦʟʦʥʳ. ʅʦʚʦʩʠʙʠʨʩʢ, ɸʢʘʜʝʤ. ʠʟʜ-ʚʦ çɻʝʦè, 2008. 229 ʩ. 

ʉʝʤʝʥʦʚ ɸ.ɺ., ɼʘʚʳʜʦʚ ɸ.ɸ., ʀʧʘʪʦʚ ɸ.ʅ. ɻʠʜʨʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʦʟʝʨʘ ɹʠʝʥʜʘ-ʉʪʝʤʤʝ 

(ʘʨʭʠʧʝʣʘʛ ʐʧʠʮʙʝʨʛʝʥ). ɺ ʩʙ. ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ. ɸʧʘʪʠʪʳ, 2003. ʉ. 127- 136. 

ʍʘʫʩʪʦʚ ɺ.ɸ., ʈʦʤʘʰʦʚʘ ʂ.ɺ., ʍʨʝʥʦʚ ɸ.ɸ. ʆʮʝʥʢʘ ʤʥʦʛʦʣʝʪʥʠʭ ʠʟʤʝʥʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʩʥʝʛʦʟʘʧʘʩʦʚ ʠ ʚʦʜʦʦʪʜʘʯʠ ʉʝʚʝʨʥʦʛʦ ʢʨʘʷ ʈʦʩʩʠʠ // ʉʙ. ʪʝʟ. ɺʩʝʨʦʩʩ. ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯ. ʢʦʥʬ. çʉʦʚʨʝʤʝʥʥʳʝ 

ʧʨʦʙʣʝʤʳ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʈʌè. ʉʇʙ.: ʈɻɻʄʋ, 2019, ʩ. 294ï296. 

ʏʠʞʦʚ ɸ.ʅ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʪʦʣʱʠʥʳ. ʃ.: 

ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ, 1990. 127 ʩ. 

Gold L.W. 1958. Changes in a shallow snow cover subject to a temperate climate // J. Glaciol. 3: 218ï222. 

Leppªranta, M. Freezing of lakes and the evolution of their ice cover. Springer-Praxis, Heidelberg, Germany, 

2015. ʈ. 301. DOI 10.1007/978-3-642-29081-7 
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ʄʝʨʦʧʨʠʷʪʠʝ 2. ʂʦʤʧʣʝʢʩʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʠ ʩʦʩʪʦʷʥʠʷ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ 

ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʦ-ʚʘ ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ, 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ 17.04.2021 ʧʦ 27.09.2021 ʠ ʧʨʦʜʦʣʞʠʣʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ 

ɸɸʅʀʀ, ʥʘʯʘʪʳʝ ʚ 2001 ʛʦʜʫ. 

ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʛʨʫʧʧʦʡ ʚ ʩʦʩʪʘʚʝ ʨʫʢʦʚʦʜʠʪʝʣʷ ʦʪʨʷʜʘ ʈʦʤʘʰʦʚʦʡ 

ʂ.ɺ. ʠ ʚʝʜʫʱʝʛʦ ʠʥʞʝʥʝʨʘ ɺʘʩʠʣʝʚʠʯʘ ʀ.ʀ. ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʙ ʚʳʧʦʣʥʷʣʩʷ 

ʩʦʪʨʫʜʥʠʢʦʤ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʈɸʕ-ʐ ʂʠʨʠʣʦʚʦʡ ɸ.ɸ. 

ʈʘʡʦʥʘʤʠ ʨʘʙʦʪ ʷʚʣʷʣʠʩʴ 

ʙʘʩʩʝʡʥʳ ʨʝʢ ʚʙʣʠʟʠ ʧ. ɹʘʨʝʥʮʙʫʨʛ: 

ɻʨʝʥ, ɻʨʝʥʬʴʦʨʜ, ɹʨʝʪʴʝʨʥʘ, 

ɸʣʴʜʝʛʦʥʜʘ, ɹʨʶʜʝ, ʂʦʥʛʨʝʩʩ ʠ 

ɺʘʩʩʪʘʢ, ʘ ʪʘʢʞʝ ʣʝʜʥʠʢʠ: ɺʦʩʪʦʯʥʳʡ ʠ 

ɿʘʧʘʜʥʳʡ ɻʨʝʥʬʴʦʨʜ, ɸʣʴʜʝʛʦʥʜʘ ʠ 

ʦʟʝʨʘ: ʂʦʥʛʨʝʩʩ, ʉʪʝʤʤʝ, ɹʨʝʪʴʝʨʥʘ 

(ʨʠʩ. 2.1). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ 

ʪʨʠ ʵʪʘʧʘ: 

ï ɺʝʩʝʥʥʠʡ. ʆʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ 

ʚʝʩʝʥʥʝʡ ʯʘʩʪʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ 

ʷʚʣʷʣʠʩʴ: ʧʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʜʘʥʥʳʭ ʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʥʝʛʦʟʘʧʘʩʦʚ ʥʘ 

ʚʦʜʦʩʙʦʨʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʢ ʠ 

ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʩʥʝʛʘ ʚ ʨʘʤʢʘʭ 

ʠʟʫʯʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʛʠʜʨʦʤʝʪʝʦʨʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʩʦʩʪʦʷʥʠʷ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʘ ʩʪʨʫʢʪʫʨʳ ʠ ʪʝʢʩʪʫʨʳ 

ʟʘʣʝʛʘʥʠʷ ʩʥʝʞʥʦ-ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʚʦʜʦʩʙʦʨʘʭ. 

ï ʇʝʨʝʭʦʜʥʳʡ (ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ) ʵʪʘʧ ʚʢʣʶʯʘʣ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʩʥʝʛʦʪʘʷʥʠʷ, ʠʩʧʘʨʝʥʠʝʤ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʩʥʝʛʘ, ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʧʨʝʩʥʦʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚ ʧʝʨʠʦʜ ʩʭʦʜʘ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʜʛʦʪʦʚʢʫ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʢ ʣʝʪʥʝʤʫ ʵʪʘʧʫ.  

ï ʃʝʪʥʠʡ. ʎʝʣʴʶ ʣʝʪʥʝʛʦ ʵʪʘʧʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʣʷʣʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʠ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʧʨʦʚʝʜʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʣʠʤʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʚʢʣʶʯʘʷ ʥʘʙʣʶʜʝʥʠʷ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʵʣʝʤʝʥʪʦʚ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʨʝʯʥʳʭ ʚʦʜʦʩʙʦʨʦʚ 

ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʷ ʥʘ ʚʦʜʦʩʙʦʨʘʭ ʨʝʢ ʠ ʣʝʜʥʠʢʘʭ ʟʘʣʠʚʘ ɻʨʸʥʬʴʦʨʜ 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʥʝʛʦʤʝʨʥʳʭ ʨʘʙʦʪ ʠ ʛʠʜʨʦʣʦʛʦ-ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ 

ʦʟʝʨʘʭ ʦ. ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ, ʘ ʪʘʢʞʝ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʧʦʣʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʢʘʤʠ (ʈʫʢʦʚʦʜʩʪʚʦ 1958, ʂʫʟʴʤʠʥ 

1963, ʇʠʢʦʨ-ʃʝʜ 2018, Gallet et al. 2018). ʆʜʥʘʢʦ, ʩ ʫʯʝʪʦʤ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʤʘʨʰʨʫʪʦʚ 

ʩʥʝʛʦʤʝʨʥʳʭ ʩʲʝʤʦʢ, ʨʘʟʤʝʨʘ, ʨʝʣʴʝʬʘ ʠ ʜʨʫʛʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʘ 

ʪʘʢʞʝ ʩʦʢʨʘʱʝʥʠʷ ʩʦʩʪʘʚʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʚʩʣʝʜʩʪʚʠʝ ʧʘʥʜʝʤʠʠ ʢʦʨʦʥʘʚʠʨʫʩʘ, 

ʪʘʢʠʝ ʨʝʛʫʣʠʨʫʝʤʳʝ ʤʝʪʦʜʠʢʘʤʠ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʠʟʤʝʨʝʥʠʷ 

ʚʳʩʦʪʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʪʦʯʢʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʰʫʨʬʘ, ʙʳʣʠ ʫʚʝʣʠʯʝʥʳ. ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʠʟʤʝʨʝʥʠʷ ʚʳʩʦʪʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʝ ʧʨʝʚʳʰʘʣʦ 500 ʤ 

(ʧʨʦʪʠʚ 100 ʤ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʠʢʘʭ), ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʰʫʨʬʘʤʠ ʤʦʛʣʦ ʜʦʩʪʠʛʘʪʴ 4 ʢʤ 

(ʧʨʦʪʠʚ 1 ʢʤ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʠʢʘʭ). ʏʘʩʪʴ ʠʟʤʝʨʝʥʠʡ ʚʳʩʦʪʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ 

ʜʫʙʣʠʨʦʚʘʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʛʝʦʨʘʜʘʨʘ çʇʠʢʦʨ-ʃʝʜè ʚ ʨʝʞʠʤʝ ʥʝʧʨʝʨʳʚʥʦʡ ʟʘʧʠʩʠ ʧʨʦʬʠʣʷ 

 

ʈʠʩʫʥʦʢ 2.1 ï ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2021 ʛ. 1 ï ʨ. 

ɸʣʴʜʝʛʦʥʜʘ, 2 ï ʨ. ɹʨʝʪʴʝʨʥʘ 
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ʚ ʜʚʠʞʝʥʠʠ ʩʦ ʩʥʝʛʦʭʦʜʘ ʩ ʟʘʧʠʩʴʶ GPS ʢʦʦʨʜʠʥʘʪ, ʤʘʨʰʨʫʪ ʧʨʦʬʠʣʷ ʠʟʤʝʨʝʥʠʷ ʧʨʠʙʦʨʦʤ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʦʚʧʘʜʘʣ ʩʦ ʩʥʝʛʦʤʝʨʥʳʤ ʧʨʦʬʠʣʝʤ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʦʙʲʝʢʪʘ.  

ʇʦ ʠʪʦʛʘʤ ʚʝʩʝʥʥʠʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ ʨʘʩʩʯʠʪʘʥ ʟʘʧʘʩ ʚʦʜʳ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ 

ʥʘ ʚʦʜʦʩʙʦʨʘʭ ʨʝʢ ʟʘʣʠʚʘ ɻʨʝʥʬʴʦʨʜ, ʢʦʪʦʨʳʡ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʠ 

ʦʪʪʝʧʝʣʝʡ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ʇʦ ʜʘʥʥʳʤ ʤʝʪʝʦʩʪʘʥʮʠʠ çɹʘʨʝʥʮʙʫʨʛè ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʟʘ 

ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʙʳʣʘ ʥʠʞʝ ʩʨʝʜʥʝʡ ʟʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʥʘ 40 ʤʤ. ɺ ʩʨʝʜʥʝʤ ʚʣʘʛʦʟʘʧʘʩ ʚ 

ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʣʝʜʥʠʢʦʚ ʦʢʘʟʘʣʩʷ ʙʦʣʴʰʝ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ ʥʘ 50 ʤʤ, ʚʝʣʠʯʠʥʘ ʟʘʧʘʩʘ 

ʚʣʘʛʠ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʘʥʘʣʦʛʠʯʥʦʡ ʚʝʣʠʯʠʥʦʡ ʚ 2019 ʛ. 

(ʪʘʙʣ. 2.1). 

ʊʘʙʣʠʮʘ 2.1 ï ʈʝʟʫʣʴʪʘʪʳ ʩʥʝʛʦʤʝʨʥʦʡ ʩʲʝʤʢʠ 2021 ʛ. 

ʆʙʲʝʢʪ 
ɺʳʩʦʪʘ ʩʥʝʛʘ, ʩʤ ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ 

ʩʥʝʛʘ, ʛ/ʩʤ3 

ɿʘʧʘʩ ʚʦʜʳ ʚ ʩʥʝʛʝ, 

ʤʤ ʚ. ʵ. ʤʠʥ ʤʘʢʩ ʩʨ 

ʃʝʜʥʠʢ ɸʣʴʜʝʛʦʥʜʘ 89 255 159 0,38 616 

ʄʦʨʝʥʘ ʣ.ɸʣʴʜʝʛʦʥʜʘ 24 231 139 0,36 496 

ʃʝʜʥʠʢ ɺʦʩʪʦʯʥʳʡ ɻʨʝʥʬʴʦʨʜ 67 250 140 0,40 558 

ʃʝʜʥʠʢ ɿʘʧʘʜʥʳʡ ɻʨʝʥʬʴʦʨʜ 88 251 155 0,40 620 

ɼʦʣʠʥʘ ʨ. ʂʦʥʛʨʝʩʩ 27 217 84 0,34 293 

ɼʦʣʠʥʘ ʨ. ɹʨʶʜʝ 37 164 92 0,30 281 

ɼʦʣʠʥʘ ʨ. ɻʨʝʥ 26 142 81 0,32 312 

ɼʦʣʠʥʘ ʨ. ɻʨʝʥʬʴʦʨʜ 42 250 108 0,37 411 

ɼʦʣʠʥʘ ʨ. ɺʘʩʩʪʘʢ 29 250 102 0,28 289 

ʇʘʨʘʣʣʝʣʴʥʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ ʚʳʧʦʣʥʝʥʠʷ ʩʥʝʛʦʤʝʨʥʦʡ ʩʲʝʤʢʠ ʧʨʦʠʟʚʝʜʝʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʰʫʨʬʘʭ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʪʠʢʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʚʦʜʦʩʙʦʨʝ, ʘ ʪʘʢʞʝ ʩʨʝʜʥʶʶ ʧʣʦʪʥʦʩʪʴ 

ʨʘʟʥʳʭ ʚʠʜʦʚ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʨʘʟʥʳʭ ʚʠʜʘʭ ʚʦʜʦʩʙʦʨʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ 

ʨʘʙʦʪʘʭ ʥʘ ʣʝʜʥʠʢʘʭ. ʆʜʥʘʢʦ ʥʘ ʤʦʨʝʥʘʭ ʠ ʚ ʜʦʣʠʥʘʭ ʨʝʢ, ʛʜʝ ʩʥʝʛ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʳʭʣʳʡ 

ʨʘʩʭʦʞʜʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ʍʦʪʷ ʤʝʪʦʜ ʧʦʩʣʦʡʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʝ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʬʠʟʠʯʝʩʢʠʭ ʫʩʠʣʠʡ, ʦʥ 

ʪʨʝʙʫʝʪ ʚ 4-5 ʨʘʟ ʙʦʣʴʰʝ ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʛʦ ʥʘ ʠʥʪʝʛʨʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ, ʠ ʥʝ 

ʨʘʮʠʦʥʘʣʝʥ ʧʨʠ ʨʫʪʠʥʥʳʭ ʨʘʙʦʪʘʭ. 

ʏʘʩʪʴ ʠʟʤʝʨʝʥʠʡ ʚʳʩʦʪʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʜʫʙʣʠʨʦʚʘʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʛʝʦʨʘʜʘʨʘ 

çʇʠʢʦʨ-ʃʝʜè, ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʦʣʫʯʘʪʴ ʤʝʥʴʰʠʤʠ ʫʩʠʣʠʷʤʠ ʙʦʣʴʰʠʡ ʦʙʲʝʤ ʜʘʥʥʳʭ ʦ ʚʳʩʦʪʝ 

ʠ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʚʦʜʦʩʙʦʨʘʭ ʨʝʢ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʝʨʚʳʡ ʦʧʳʪ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʛʦʨʥʳʭ ʜʦʣʠʥʘʭ ʠ ʣʝʜʥʠʢʘʭ ʠ ʪʨʫʜʥʦʩʪʠ GPS-ʧʨʠʚʷʟʢʠ, ʤʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ 

ʠʟʤʝʨʝʥʠʡ ʙʳʣʘ ʦʪʨʘʙʦʪʘʥʘ ʜʦ ʫʨʦʚʥʷ ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʝʦʨʘʜʘʨʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʝʤʘ GPS-ʩʠʛʥʘʣʘ. ʆʧʳʪ 

ʢʦʣʣʝʛ ʠʟ ʀʥʩʪʠʪʫʪʘ ʛʝʦʛʨʘʬʠʠ ʈɸʅ (ʃʘʚʨʝʥʪʴʝʚ ʠ ʜʨ. 2018) ʧʦʢʘʟʳʚʘʝʪ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʦʨʘʜʘʨʘ, ʦʜʥʘʢʦ ʩ ʥʝʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ. ɺʥʝʜʨʝʥʠʝ ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʤʝʪʦʜʠʢʠ ʚ ʩʥʝʛʦʤʝʨʥʳʝ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʨʘʙʦʪ ʙʫʜʫʱʠʭ ʵʢʩʧʝʜʠʮʠʡ. 

ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʝ ʚʳʷʚʠʣ ʢʘʢʠʭ-ʣʠʙʦ ʦʪʢʣʦʥʝʥʠʡ ʦʪ 

ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ 2016 ʛ. ʆʩʥʦʚʫ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʧʦ ʠʩʩʣʝʜʫʝʤʳʤ 

ʦʙʲʝʢʪʘʤ ʩʦʩʪʘʚʣʷʶʪ ʠʦʥʳ ʭʣʦʨʘ ʠ ʥʘʪʨʠʷ, ʦʪʨʘʞʘʶʱʠʝ ʤʦʨʩʢʦʝ ʚʣʠʷʥʠʝ. 

ɺ 2021 ʛʦʜʫ ʥʘʯʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠ ̫ʟʘ ʠʩʧʘʨʝʥʠʝʤ ʩ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʩʥʝʛʦʪʘʷʥʠʝʤ. ʀʩʧʘʨʝʥʠʝ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʩʦʩʪʘʚʠʣʦ ʚ 

ʩʨʝʜʥʝʤ 0,5 ʤʤ/ʩʫʪ. ʈʘʩʩʯʠʪʘʥʦ ʪʘʢʞʝ ʩʥʝʛʦʪʘʷʥʠʝ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʷʤʦʛʦ ʠʟʤʝʨʝʥʠʷ ʠ 

ʨʘʩʯʝʪʘ. ʈʘʟʨʘʙʦʪʘʥ ʧʨʦʪʦʢʦʣ ʧʨʦʚʝʜʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʐʧʠʮʙʝʨʛʝʥʘ, 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ ʚ ʙʫʜʫʱʝʤ. 
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ʆʩʦʙʝʥʥʦʩʪʠ ʨʝʯʥʦʛʦ ʨʝʞʠʤʘ ʥʘ ʚʦʜʦʩʙʦʨʝ ʟʘʣʠʚʘ ɻʨʸʥʬʴʦʨʜ 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʨʝʯʥʳʤ ʩʪʦʢʦʤ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʣʝʪʥʝʛʦ ʵʪʘʧʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ 

ʨʘʙʦʪ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʩ ʤʦʤʝʥʪʘ ʚʩʢʨʳʪʠʷ ʨʝʢ ʠ ʟʘʚʝʨʰʠʣʠʩʴ ʩ ʦʢʦʥʯʘʥʠʝʤ ʩʝʟʦʥʘ 

ʥʘʚʠʛʘʮʠʠ. ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʧʦʣʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʅʘʩʪʘʚʣʝʥʠʝʤ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʥʮʠʷʤ ʠ ʧʦʩʪʘʤ 

(1972). ʆʪʙʦʨ ʠ ʘʥʘʣʠʟ ʧʨʦʙ ʚʦʜʳ ï ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʈ 52.24.353-2012, ɻʆʉʊ 17.1.5.04-81 ʠ 

ɻʆʉʊ 31861-2012. 

ʅʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʪʘʭ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʢ ʚʳʧʦʣʥʝʥ ʤʦʥʪʘʞ ʠ ʧʨʠʚʷʟʢʘ 

ʨʘʙʦʯʠʭ ʨʝʧʝʨʦʚ ʢ ʚʳʩʦʪʥʦʡ ʩʠʩʪʝʤʝ ɻʊ çɸʨʢʪʠʢʫʛʦʣʴè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ GNSS-

ʧʨʠʝʤʥʠʢʦʚ, ʧʦʣʫʯʝʥʳ ʠʭ ʚʳʩʦʪʥʳʝ ʦʪʤʝʪʢʠ. ɺʳʧʦʣʥʝʥʳ ʩʝʟʦʥʥʳʝ ʥʠʚʝʣʠʨʦʚʢʠ 

ʫʨʦʚʥʝʤʝʨʥʳʭ ʩʚʘʡ. 

ʀʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʠ ʚʟʚʝʰʝʥʥʳʭ ʥʘʥʦʩʦʚ ʨʝʢʘʭ: ɻʨʝʥ, ɻʨʝʥʬʴʦʨʜ, ɹʨʝʪʴʝʨʥʘ, 

ɸʣʴʜʝʛʦʥʜʘ, ɹʨʶʜʝ, ʂʦʥʛʨʝʩʩ ʠ ɺʘʩʩʪʘʢ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚʙʣʠʟʠ ʥʘʤʝʯʝʥʥʳʭ ʚ ʧʨʝʜʳʜʫʱʠʝ 

ʛʦʜʳ ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʚʦʨʦʚ. ʇʨʠʤʝʥʷʣʩʷ ʩʦʢʨʘʱʝʥʥʳʡ ʩʧʦʩʦʙ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʦʚ ʚʦʜʳ 

ʤʝʪʦʜʦʤ ʩʢʦʨʦʩʪʴïʧʣʦʱʘʜʴ. ɺ ʪʘʙʣʠʮʝ 2.2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʢʩʠʤʘʣʴʥʳʝ ʠ ʤʠʥʠʤʘʣʴʥʳʝ 

ʠʟʤʝʨʝʥʥʳʝ ʨʘʩʭʦʜʳ ʚʦʜʳ ʚ 2021 ʛʦʜʫ.  

ʊʘʙʣʠʮʘ 2.2 ï ʄʘʢʩʠʤʘʣʴʥʳʝ ʠ ʤʠʥʠʤʘʣʴʥʳʝ ʠʟʤʝʨʝʥʥʳʝ ʨʘʩʭʦʜʳ ʚʦʜʳ ʨʝʢ ʟʘʣʠʚʘ ɻʨʝʥʬʴʦʨʜ ʚ 2021 ʛ. 

ʈʝʢʘ 

ɼʘʪʘ 

ʠʟʤʝ-

ʨʝʥʠʷ 
pH 

ʋʕʇ, 

ʤʢʉʤ/ʩʤ 

ʈʘʩʭʦʜ 

ʚʦʜʳ 

(ʤ3/ʩ) 

ʇʣʦʱʘʜʴ 

ʚʦʜʥ. 

ʩʝʯʝʥʠʷ 

(ʤ2) 

ʉʢʦʨʦʩʪʴ 

ʪʝʯʝʥʠʷ (ʤ/ʩ) 
ʐʠʨ. 

ʨʝʢʠ 

(ʤ) 

ɻʣʫʙʠʥʘ (ʤ) 
ʄʫʪʥ., 

ʛ/ʤ3 

ʈʘʩʭʦʜ 

ʚʟʚʝʰ. 

ʥʘʥʦʩʦʚ, 

ʢʛ/ʩ 
ʩʨ ʤʘʢʩ ʩʨ ʤʘʢʩ 

ɻʨʝʥ 
11.09 7,68 820 0,52 1,80 0,289 0,479 18,3 0,10 0,20 67 0,04 

21.06 6,83 160,4 10,9 13,3 0,820 1,186 46,2 0,29 0,63 698 7,60 

ɻʨʝʥʬʴʦʨʜ 
13.09 7,81  576  0,43 0,99 0,434 0,557 8,3 0,12 0,18 0,38 0,0002 

23.09 7,35 401 9,37 7,86 1,192 1,572 22,8 0,34 0,51 985 9,23 

ɹʨʝʪʴʝʨʥʘ 
13.09 8,03 136,2 0,75 1,94 0,39 0,739 9,9 0,20 0,43 0 0,00 

23.09 7,53 106 12,4 12 1,03 1,315 28,5 0,42 0,85 80 0,99 

ɸʣʴʜʝʛʦʥʜʘ 
13.09 7,83 458 0,14 0,49 0,29 0,382 5,1 0,10 0,14 0,18 0,00 

19.07 - - 2,95 2,47 1,19 1,573 7,2 0,34 0,50 - - 

ɹʨʶʜʝ 
25.09 7,94 252 0,104 0,52 0,20 0,348 6,4 0,08 0,15 0 0,00 

23.06 6,51 104,6 2,33 2,56 0,91 1,461 7 0,37 0,52 34 0,08 

ʂʦʥʛʨʝʩʩ 
09.06 6,34 654 0,32 0,53 0,60 0,813 6,3 0,08 0,22 13,1 0,00 

23.06 6,2 402 2,51 2,61 0,96 1,345 10 0,26 0,37 89 0,22 

ɺʘʩʩʪʘʢ 
13.09 7,86 448 0,08 0,36 0,22 0,275 5,65 0,06 0,10 0 0,00 

13.07 7,36 118,3 2,25 2,65 0,849 1,12 12,65 0,21 0,37 5 0,01 

ʅʘ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚʦʜʦʪʦʢʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʩʤʝʱʝʥʠʝ ʬʘʟʳ ʤʝʞʝʥʥʦʛʦ ʠ ʦʩʝʥʥʝ-

ʧʦʚʦʜʦʯʥʦʛʦ ʧʝʨʠʦʜʦʚ (ʨʠʩ. 2.2). ʉʨʦʢʠ ʚʩʢʨʳʪʠʷ ʙʣʠʟʢʠ ʢ ʥʦʨʤʝ ʧʦʩʣʝʜʥʠʭ 5-10 ʣʝʪ. ʅʘ 

ʚʩʝʭ ʨʝʢʘʭ ʬʠʢʩʠʨʦʚʘʣʩʷ ʵʢʩʪʨʝʤʘʣʴʥʳʡ ʧʘʚʦʜʦʢ ʧʦʩʣʝ ʟʘʪʷʞʥʳʭ ʣʠʚʥʝʚʳʭ ʦʩʘʜʢʦʚ ʩ 

ʩʫʪʦʯʥʳʤ ʤʘʢʩʠʤʫʤʦʤ 25 ʤʤ 19 ʩʝʥʪʷʙʨʷ. ɿʘʤʝʨʟʘʥʠʝ ʬʠʢʩʠʨʦʚʘʥʦ ʥʝ ʙʳʣʦ ʠʟ-ʟʘ ʯʝʛʦ 

ʚʳʯʠʩʣʝʥʥʳʝ ʦʙʲʝʤʳ ʩʪʦʢʘ ʤʦʛʫʪ ʠʤʝʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ. 

 

ʈʠʩʫʥʦʢ 2.2 ï ɻʠʜʨʦʛʨʘʬʳ ʩʪʦʢʘ ʨʝʢ ɹʨʝʪʴʝʨʥʘ, ɸʣʴʜʝʛʦʥʜʘ, ɻʨʝʥʬʴʦʨʜ ʚ 2021 ʛ. 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʙ ʨʝʯʥʳʭ ʚʦʜ, ʨʝʢʠ ɻʨʝʥ, ɻʨʝʥʬʴʦʨʜ, 

ɸʣʴʜʝʛʦʥʜʘ ʠ ʂʦʥʛʨʝʩʩ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ ʩʫʣʴʬʘʪʥʳʭ ʚʦʜ, ʛʨʫʧʧʘ ʢʘʣʴʮʠʷ ʚʪʦʨʦʛʦ ʪʠʧʘ 

(ʜʣʷ ɸʣʴʜʝʛʦʥʜʳ ʭʘʨʘʢʪʝʨʝʥ 3 ʪʠʧ). ʈʝʢʠ ɹʨʝʪʴʝʨʥʘ, ɹʨʶʜʝ ʠ ɺʘʩʩʪʘʢ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʭ ʚʦʜ, ʛʨʫʧʧʳ ʢʘʣʴʮʠʷ ʚʪʦʨʦʛʦ ʪʠʧʘ.  

ʋʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʦʜʥʦʠʤʝʥʥʦʡ ʨʝʢʠ ʥʝ ʜʘʣʦ ʜʦʩʪʦʚʝʨʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʦʮʝʥʦʢ ʧʦ 

ʧʨʠʯʠʥʝ ʧʦʪʝʨʠ ʫʨʦʚʥʝʤʝʨʘ ʚ ʦʜʥʦʤ ʠʟ ʧʨʠʪʦʢʦʚ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ 

ʧʘʚʦʜʢʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʩʫʱʝʩʪʚʣʝʥ ʦʪʙʦʨ ʧʨʦʙ ʚʦʜʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ 

ʪʨʝʭ ʚʳʭʦʜʦʚ ʣʝʜʥʠʢʦʚʳʭ ʚʦʜ. ɸʥʘʣʠʟ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ (ʩʪʘʙʠʣʴʥʳʝ ʠʟʦʪʦʧʳ ʢʠʩʣʦʨʦʜʘ ʠ 

ʚʦʜʦʨʦʜʘ) ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʃʀʂʆʉ ɸɸʅʀʀ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʝʞʠʤʘ ʦʟʝʨ 

ʅʘʙʣʶʜʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʟʝʨ ʚʳʧʦʣʥʝʥʳ ʜʚʘʞʜʳ ʚ ʪʝʯʝʥʠʝ ʧʦʣʝʚʦʛʦ ʩʝʟʦʥʘ ʠ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʦʟʝʨ ʩʪʘʙʠʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʦ 

ʧʨʠʯʠʥʝ ʨʘʩʧʨʝʩʥʝʥʠʷ ʚʦʜ ʪʘʣʳʤ ʩʥʝʛʦʤ. ɺʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʣʘʙʦ ʠʟʤʝʥʯʠʚ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʙ ʦʟʝʨʥʳʭ ʚʦʜ, ʦʟʝʨʘ ʉʪʝʤʤʝ ʠ ɹʨʝʪʴʝʨʥʘ ʦʪʥʦʩʷʪʩʷ ʢ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʤʫ ʢʣʘʩʩʫ, ʛʨʫʧʧʘ ʢʘʣʴʮʠʷ II ʪʠʧʘ, ʚʦʜʳ ʦʟʝʨʘ ʂʦʥʛʨʝʩʩ ʢ ʩʫʣʴʬʘʪʥʦʤʫ 

ʢʣʘʩʩʫ, ʛʨʫʧʧʘ ʢʘʣʴʮʠʷ II ʪʠʧʘ. ʉʦʚʤʝʩʪʥʦ ʩ ʩʪʘʥʜʘʨʪʥʳʤʠ ʨʘʙʦʪʘʤʠ ʧʦ ʟʦʥʜʠʨʦʚʘʥʠʶ ʠ 

ʧʨʦʙʦʦʪʙʦʨʫ ʦʟʝʨʥʦʡ ʚʦʜʳ, ʚʳʧʦʣʥʝʥʳ ʙʘʪʠʤʝʪʨʠʯʝʩʢʠʝ ʩʲʝʤʢʠ ʦʟʝʨ ʉʪʝʤʤʝ (ʨʠʩ. 2.3ʘ) ʠ 

ɹʨʝʪʴʝʨʥʘ (ʨʠʩ. 2.3ʙ), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʦʮʝʥʠʪʴ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʟʝʨ, 

ʚʢʣʶʯʘʷ ʧʣʦʱʘʜʴ ʟʝʨʢʘʣʘ ʠ ʦʙʲʝʤ ʚʦʜʳ ʚ ʦʟʝʨʝ ʥʘ ʤʦʤʝʥʪ ʩʲʝʤʢʠ (ʪʘʙʣ. 2.3). 

 

 
ʘ ʙ 

ʈʠʩʫʥʦʢ 2.3 ï ʂʘʨʪʳ ʛʣʫʙʠʥ ʦʟʝʨ ʉʪʝʤʤʝ 22.07.2021 (ʘ) ʠ ɹʨʝʪʴʝʨʥʘ 09.10.2021 (ʙ) 

ʊʘʙʣʠʮʘ 2.3 ï ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʟʝʨ ʉʪʝʤʤʝ (22.07.2021) ʠ ɹʨʝʪʴʝʨʥʘ (09.10.2021) 

ʆʟʝʨʦ 
ɻʣʫʙʠʥʘ, ʤ 

ʇʝʨʠʤʝʪʨ, ʤ 
ʇʣʦʱʘʜʴ 

ʟʝʨʢʘʣʘ, ʤ2 
ʆʙʲʝʤ, ʤ3 

ʩʨ ʤʘʢʩ 

ʉʪʝʤʤʝ 4,6 13,9 1 720 149 000 683 500 

ɹʨʝʪʴʝʨʥʘ 13,8 28 9 108 1 610 000 22 350 000 
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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 2021 ʛ. ʨʘʙʦʪʳ 

ʚʳʧʦʣʥʷʣʠʩʴ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

ï ʊʝʨʤʦʭʘʣʠʥʥʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʟʘʣʠʚʦʚ ɻʨʸʥʬʴʦʨʜ, ɼʠʢʩʦʥʬʴʦʨʜ ʠ ʀʩʬʴʦʨʜ ʚ 

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ (18.03 ï 06.04.2021). 

ï ʊʝʨʤʦʭʘʣʠʥʥʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʟʘʣʠʚʦʚ ɻʨʸʥʬʴʦʨʜ, ɹʠʣʣʝʬʴʦʨʜ ʠ ʀʩʬʴʦʨʜ ʚ 

ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ (25.09 ï 09.10.2021). 

ï ʇʦʩʪʘʥʦʚʢʘ ʧʨʠʪʦʧʣʝʥʥʳʭ ʙʫʡʢʦʚʳʭ ʩʪʘʥʮʠʡ ʚ ʟʘʣʠʚʝ ʀʩʬʴʦʨʜ (02.10.2021 ʠ 

04.10.2021). 

ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʣʠ ʚ.ʥ.ʩ. ʟʘʚ. ʦʪʜʝʣʦʤ ʦʢʝʘʥʦʣʦʛʠʠ ʌʠʣʴʯʫʢ ʂ.ɺ., ʤ.ʥ.ʩ 

ʦʪʜʝʣʘ ʦʢʝʘʥʦʣʦʛʠʠ ʈʳʞʦʚ ʀ.ɺ., ʩʦʪʨʫʜʥʠʢʠ ʟʠʤʦʚʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʈɸʕ-ʐ ʅʦʚʠʢʦʚ ɸ.ʃ., 

ɹʘʢʣʘʥʦʚ ɸ.ɺ., ʉʦʣʦʜʢʦʚ ʉ.ɻ. ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʧʦʣʥʝʥʘ ʤ.ʥ.ʩ. ʦʪʜʝʣʘ ʦʢʝʘʥʦʣʦʛʠʠ ɹʣʦʰʢʠʥʦʡ ɽ.ɺ. 
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ʊʝʨʤʦʭʘʣʠʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜ ʟʘʣʠʚʦʚ ʩʠʩʪʝʤʳ ʀʩʬʴʦʨʜʘ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ 

ʋʩʣʦʚʥʦ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʨʤʦʭʘʣʠʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʚʝʩʝʥʥʠʡ 

ʧʝʨʠʦʜ ʠʩʩʣʝʜʫʝʤʳʝ ʬʴʦʨʜʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʪʠʧʘ. ʌʴʦʨʜʳ ʧʝʨʚʦʛʦ ʪʠʧʘ 

(ɼʠʢʩʦʥʬʴʦʨʜ), ʥʝ ʧʦʜʚʝʨʞʝʥʳ ʚʣʠʷʥʠʶ ʚʦʜ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ɸɺ). ɼʣʷ 

ɼʠʢʩʦʥʬʴʦʨʜʘ ʵʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʦ ʩ ʝʛʦ ʫʜʘʣʝʥʥʦʩʪʴʶ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʦʩʪʫʧʣʝʥʠʷ 

ɸɺ (ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ɸɺ ï ʊɸɺ) (ʛʦʨʣʦ ʀʩʬʴʦʨʜʘ). 

 ɺ ɼʠʢʩʦʥʬʴʦʨʜʝ ʚʝʩʥʦʡ 

ʝʞʝʛʦʜʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʘ 

ʚʦʜʥʘʷ ʤʘʩʩʘ ï ʟʠʤʥʷʷ ʦʭʣʘʞʜʸʥʥʘʷ 

ʚʦʜʘ (ɿɺ), ʬʦʨʤʠʨʫʶʱʘʷʩʷ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʚʥʫʪʨʠ ʬʴʦʨʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʮʝʩʩʦʚ ʦʩʝʥʥʝ-ʟʠʤʥʝʡ ʢʦʥʚʝʢʮʠʠ ʠ 

ʧʨʦʮʝʩʩʦʚ ʣʝʜʦʦʙʨʘʟʦʚʘʥʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʣʝ-

ʥʦʩʪʴʶ ʚʳʰʝ 34,3ă. ʈʘʩʧʦʣʦʞʝʥʠʝ 

ʪʦʯʝʢ ʥʘ TS-ʜʠʘʛʨʘʤʤʝ (ʨʠʩ. 3.1) 

ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ 

ʵʪʦʛʦ ʬʴʦʨʜʘ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ 

ʭʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʝʪʩʷ ʢʚʘʟʠ-

ʦʜʥʦʨʦʜʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʠ ʩʦʣʸʥʦʩʪʠ ʧʦ ʚʝʨʪʠʢʘʣʠ. ɺ 

ʚʝʩʝʥʥʠʝ ʤʝʩʷʮʳ ʜʣʷ ʚʦʜ 

ɼʠʢʩʦʥʬʴʦʨʜʘ ʭʘʨʘʢʪʝʨʥʳ ʦʪʨʠʮʘ-

ʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ. ʄʝʞʛʦʜʦʚʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʦʣʸʥʦʩʪʠ ʚ ʥʸʤ ʥʝʟʥʘʯʠʪʝʣʴʥʘ: ʦʪ 34,33 ʜʦ 34,75ă. ʊʝʧʣʦʩʦʜʝʨʞʘʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʤʘʣʦ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʙʣʠʟʦʩʪʴʶ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʢ 

ʪʝʤʧʝʨʘʪʫʨʝ ʟʘʤʝʨʟʘʥʠʷ ʧʨʠ ʜʘʥʥʦʡ ʩʦʣʝʥʦʩʪʠ. 

ʂʦ ʚʪʦʨʦʤʫ ʪʠʧʫ ʦʪʥʦʩʷʪʩʷ ʬʴʦʨʜʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʦʜ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ð ʀʩʬʴʦʨʜ ʠ ɻʨʸʥʬʴʦʨʜ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʘ ʤʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʚʦʜʥʳʭ ʤʘʩʩ, ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ (ʨʠʩ. 3.2). 

 
 

1 ï ʘʧʨʝʣʴ 2012 ʛ, 2 ï ʘʧʨʝʣʴ 2013 ʛ, 3 ï ʘʧʨʝʣʴ 2014 ʛ., 7 ï ʤʘʨʪ 

2020 ʛ., 8 ï ʤʘʨʪ 2021 ʛ. 

ʈʠʩʫʥʦʢ 3.1 ï ʇʦʣʦʞʝʥʠʝ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʚ 

ɼʠʢʩʦʥʬʴʦʨʜʝ (ʩʣʝʚʘ) ʠ TS-ʜʠʘʛʨʘʤʤʘ ʧʦ ʜʘʥʥʳʤ ʠʟʤʝʨʝʥʠʡ 

(ʩʧʨʘʚʘ) 

 

 

ʅʘ ʢʘʨʪʝ 

ʟʝʣʝʥʳʤ 

ʧʦʢʘʟʘʥʳ ʪʦʯʢʠ, 

ʚ ʢʦʪʦʨʳʭ ʙʳʣʠ 

ʚʳʧʦʣʥʝʥʳ 

ʠʟʤʝʨʝʥʠʷ ʚ 

2021 ʛ. 

4 ï ʤʘʨʪ 2016 ʛ. 

5 ï ʤʘʨʪ 2017 ʛ. 

6 ï ʤʘʡ 2019 ʛ 

7 ï ʤʘʨʪ 2020 ʛ. 

8 ï ʤʘʨʪ ï 

ʘʧʨʝʣʴ 2021 ʛ. 

ʈʠʩʫʥʦʢ 3.2 ï ʇʦʣʦʞʝʥʠʝ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʚ ʀʩʬʴʦʨʜʝ ʠ ɹʠʣʣʝʬʴʦʨʜʝ (ʩʧʨʘʚʘ) ʠ TS-ʜʠʘʛʨʘʤʤʘ ʧʦ 

ʜʘʥʥʳʤ ʠʟʤʝʨʝʥʠʡ (ʩʣʝʚʘ) 
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 ɺ 2017 ʠ 2019 ʛʛ. ʚ ʨʘʡʦʥʝ ʛʦʨʣʘ ʀʩʬʴʦʨʜʘ (ʪʦʯʢʘ ʀ15) ʧʨʝʦʙʣʘʜʘʣʠ ʚʦʜʥʳʝ ʤʘʩʩʳ 

ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ (ʚʳʰʝ 1,5Áʉ) ʠ 

ʩʦʣʝʥʦʩʪʠ (ʚʳʰʝ 34,9ă) ʙʳʣʦ ʢʚʘʟʠʦʜʥʦʨʦʜʥʳʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʜʥʘ. ɺ ʤʘʨʪʝ 2021 ʛ. ʚ 

ʪʦʯʢʝ ʀ15 ʚʝʨʭʥʠʡ ʩʣʦʡ ʟʘʥʠʤʘʣʘ ʣʦʢʘʣʴʥʘʷ ʚʦʜʥʘʷ ʤʘʩʩʘ ï ʃɺ (ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʛʣʫʙʠʥʳ 

60 ʤ), ʧʦʜ ʥʝʡ ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʊɸɺ. ʉʭʦʞʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʵʪʦʡ ʪʦʯʢʝ ʠ 

ʚʝʩʥʦʡ 2016 ʛ., ʧʨʠ ʵʪʦʤ ʚ ʩʦʩʝʜʥʠʭ ʪʦʯʢʘʭ ʀ13-ʀ14 ʃɺ ʦʪʩʫʪʩʪʚʦʚʘʣʘ. ɺ ʥʠʭ ʪʘʢʞʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʛʦʤʦʛʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʦʭʘʣʠʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ ʚʝʨʪʠʢʘʣʠ. 

ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠ ʚ 2021 ʛ. ʢ ʩʝʚʝʨʫ ʦʪ ʀ15 ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʩʦʣʸʥʦʩʪʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʜʥʘ ʙʳʣʦ ʜʨʫʛʠʤ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʸʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʚ ʀʩʬʴʦʨʜʝ ʩʘʤʳʤʠ 

ʪʸʧʣʳʤʠ ʩʪʘʣʠ ʤʘʨʪ 2017 ʛ. ʠ ʤʘʡ 2019 ʛ., ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʬʴʦʨʜ ʙʳʣʠ ʟʘʧʦʣʥʝʥ 

ʚʦʜʘʤʠ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɿʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʣʝʥʦʩʪʠ ʚʝʩʥʦʡ 2021 ʛ. ʚ 

ʪʦʯʢʝ ʀ15 ʙʳʣʠ ʙʣʠʟʢʠ ʢ ʟʥʘʯʝʥʠʷʤ ʚʝʩʥʳ 2016 ʛ. ɺ ʮʝʣʦʤ, ʚ ʚʝʩʝʥʥʠʝ ʤʝʩʷʮʳ ʜʣʷ ʀʩʬʴʦʨʜʘ 

ʭʘʨʘʢʪʝʨʥʳ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʦʣʸʥʦʩʪʠ ʠ ʪʝʧʣʦʩʦʜʝʨʞʘʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɼʠʢʩʦʥʬʴʦʨʜʦʤ. 

ʊʝʨʤʦʭʘʣʠʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜ ʟʘʣʠʚʦʚ ʩʠʩʪʝʤʳ ʀʩʬʴʦʨʜ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ 

ʉʲʸʤʢʠ ʚʜʦʣʴ ʦʩʠ ɹʠʣʣʝʬʴʦʨʜʘ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚʳʧʦʣʥʷʣʠʩʴ ʝʞʝʛʦʜʥʦ ʩ 2014 ʛ. ʧʦ 

2021 ʛ., ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 2015 ʛ. ʅʘ ʦʩʥʦʚʝ ʠʟʤʝʨʝʥʠʡ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʩʨʝʜʥʠʝ 

ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʨʦʬʠʣʠ ʜʣʷ ʬʴʦʨʜʘ ʟʘ ʢʘʞʜʳʡ ʛʦʜ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʦʭʘʣʠʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦ ʬʴʦʨʜʝ ʦʩʝʥʴʶ 2021 ʛ. ʙʳʣʦ ʪʠʧʠʯʥʳʤ ʜʣʷ ʵʪʦʛʦ ʩʝʟʦʥʘ. ʅʘʙʣʶʜʘʣʠʩʴ 4 

ʚʦʜʥʳʝ ʤʘʩʩʳ: ʧʦʚʝʨʭʥʦʩʪʥʘʷ ï ʇɺ, ʧʨʦʤʝʞʫʪʦʯʥʘʷ ï ʇʨɺ, ʃɺ ʠ ɿɺ. ʆʪ ʛʣʫʙʠʥʳ 40 ʤ ʜʦ ʜʥʘ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚʦʜʥʳʝ ʤʘʩʩʳ, ʬʦʨʤʠʨʫʶʱʠʤʠʩʷ ʟʜʝʩʴ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ: ʃɺ (40-50 ʤ) 

ʠ ɿɺ (50 ʤ ï ʜʥʦ). ɼʣʷ ɹʠʣʣʝʬʴʦʨʜʘ ʧʦʤʠʤʦ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʦʣʸʥʦʩʪʠ ʠ 

ʪʝʧʣʦʩʦʜʝʨʞʘʥʠʷ ʙʳʣʦ ʨʘʩʩʯʠʪʘʥʦ ʩʦʜʝʨʞʘʥʠʝ ʧʨʝʩʥʳʭ ʚʦʜ. ɺ 2021 ʛ. ʩʦʜʝʨʞʘʥʠʝ ʧʨʝʩʥʳʭ 

ʚʦʜ ʩʦʩʪʘʚʣʷʣʦ 1,3 ʤ. ɺ ʦʩʪʘʣʴʥʳʝ ʛʦʜʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 2014 ʛ., ʦʥʦ ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʦʪ 0,7 ʤ 

(2019 ʛ.) ʜʦ 1,8 ʤ (2016 ʠ 2018 ʛʛ.). ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʞʝʛʦʜʥʳʝ ʩʲʸʤʢʠ ʚ ɹʠʣʣʝʬʴʦʨʜʝ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʘʟʥʳʝ ʤʝʩʷʮʳ: ʦʪ ʠʶʥʷ, ʢʦʛʜʘ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʝʱʝ ʜʦʩʪʘʪʦʯʥʦ ʥʝ 

ʧʨʦʛʨʝʣʩʷ, ʘ ʣʝʜʥʠʢʠ ʪʦʣʴʢʦ ʥʘʯʠʥʘʶʪ ʪʘʷʪʴ, ʜʦ ʦʢʪʷʙʨʷ, ʢʦʛʜʘ ʫʞʝ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʮʝʩʩ 

ʦʭʣʘʞʜʝʥʠʷ ʟʘʣʠʚʘ ʠ ʤʘʪʝʨʠʢʦʚʳʡ ʩʪʦʢ ʫʤʝʥʴʰʘʝʪʩʷ. ʇʦʵʪʦʤʫ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʣʦʞʥʦ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʟʦʥʥʦʛʦ ʮʠʢʣʘ. 

ʃʝʪʥʠʝ ʩʲʝʤʢʠ ʚ ʀʩʬʴʦʨʜʝ ʧʨʦʚʦʜʠʣʠʩʴ ʝʞʝʛʦʜʥʦ ʩ 2014 ʧʦ 2021 ʛʛ. ʆʩʝʥʴʶ 2021 ʛ. ʚ 

ʀʩʬʴʦʨʜʝ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 4 ʚʦʜʥʳʝ ʤʘʩʩʳ: ʇɺ, ʇʨɺ, ʊɸɺ ʠ ʃɺ (ʨʠʩ. 3.3). ʇʨʠ ʵʪʦʤ 

ʊɸɺ ʥʘʙʣʶʜʘʣʘʩʴ ʪʦʣʴʢʦ ʚ ʨʘʡʦʥʘʭ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʛʦʨʣʫ ʬʴʦʨʜʘ, ʥʝ ʧʨʦʥʠʢʘʷ ʚ ʝʛʦ 

ʚʥʫʪʨʝʥʥʠʝ ʯʘʩʪʠ. ʃɺ ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʚ ʥʝʙʦʣʴʰʠʭ ʦʙʲʸʤʘʭ. ɺ ʩʨʝʜʥʝʤ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜ 

ʀʩʬʴʦʨʜʘ ʚ 2021 ʛ. ʠʟʤʝʥʷʣʘʩʴ ʦʪ ï0,5 ʜʦ 3,5 Áʉ, ʩʦʣʸʥʦʩʪʴ ʙʳʣʘ ʚʳʰʝ 33ă. 

  

 

1 ï ʠʶʥʴ 2014 ʛ. 

2 ï ʩʝʥʪʷʙʨʴ 2015 ʛ. 

3 ï ʘʚʛʫʩʪ 2016 ʛ. 

4 ï ʠʶʣʴ 2017 ʛ. 

5 ï ʩʝʥʪʷʙʨʴ 2018 ʛ. 

6 ï ʦʢʪʷʙʨʴ 2019 ʛ. 

7 ï ʩʝʥʪʷʙʨʴ 2020 ʛ. 

8 ï ʩʝʥʪʷʙʨʴ 2021 ʛ. 

ʈʠʩʫʥʦʢ 3.3 ï TS-ʜʠʘʛʨʘʤʤʳ ʜʣʷ ʩʪʘʥʮʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʀʩʬʴʦʨʜʝ 
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ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʣʸʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʩʦʩʪʘʚʠʣʠ 3,94Áʉ ʠ 

33,25ă, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʦ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʦʢʪʷʙʨʷ 2019 ʛ. ʄʘʢʩʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʡ ʩʦʣʸʥʦʩʪʠ 35,02ă ï ʚʝʨʭʥʝʛʦ ʩʣʦʷ 3-20 ʤ ʚ ʀʩʬʴʦʨʜʝ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 

ʚ 2014 ʛ. ʊʘʢʞʝ, ʢʘʢ ʠ ʚ ɹʠʣʣʝʬʴʦʨʜʝ, ʩʦʜʝʨʞʘʥʠʝ ʧʨʝʩʥʳʭ ʚʦʜ ʚ 2014 ʛ. ʙʳʣʦ 0 ʤ. ɺ 

ʦʩʪʘʣʴʥʳʝ ʛʦʜʳ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʠʟʤʝʥʷʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,4 ʜʦ 1,0 ʤ, ʚ 2021 ʛ. ʦʥʦ ʩʦʩʪʘʚʠʣʦ 

0,85 ʤ. 

ɺ ɻʨʸʥʬʴʦʨʜʝ ʣʝʪʥʠʝ ʩʲʸʤʢʠ, ʧʦʢʨʳʚʘʶʱʠʝ ʚʩʶ ʘʢʚʘʪʦʨʠʶ ʬʴʦʨʜʘ, ʚʳʧʦʣʥʷʣʠʩʴ 

ʝʞʝʛʦʜʥʦ ʩ 2012 ʧʦ 2021 ʛ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʲʸʤʢʠ ʚ ʩʝʥʪʷʙʨʝ 2021 ʛ. ʚʦ ʬʴʦʨʜʝ ʙʳʣʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʪʦʣʴʢʦ 2 ʚʦʜʥʳʝ ʤʘʩʩʳ ʇɺ ʠ ʇʨɺ, ʚʦʜʳ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʝ 

ʥʘʙʣʶʜʘʣʠʩʴ (ʨʠʩ. 3.4). ɼʣʷ ʪʦʯʝʢ ɻ14 ʠ ɻ29, ʠʟʤʝʨʝʥʠʷ ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʝʞʝʛʦʜʥʦ 

ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 2014 ʛ., ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʨʦʬʠʣʠ ʪʝʨʤʦʭʘʣʠʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɼʣʷ 2021 ʛ. ʚ ʵʪʠʭ ʪʦʯʢʘʭ ʭʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʣʦʩʴ ʢʚʘʟʠʦʜʥʦʨʦʜʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʚʝʨʪʠʢʘʣʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʜʥʘ (ʦʢʦʣʦ 4Áʉ). ɺʝʨʭʥʠʡ 

ʨʘʩʧʨʝʩʥʝʥʥʳʡ ʩʣʦʡ ʨʘʩʧʦʣʘʛʘʣʩʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ 5-10 ʤ. 

ʉʨʝʜʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ 3-20 ʤ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʟʤʝʨʝʥʠʡ ʚ ʥʝʩʢʦʣʴʢʠʭ ʪʦʯʢʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ ʦʩʠ ɻʨʸʥʬʴʦʨʜʘ. ɺ ʩʝʥʪʷʙʨʝ 2021 ʛ. 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʣʸʥʦʩʪʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʙʳʣʠ ʨʘʚʥʳ 4,1Áʉ ʠ 

33,47ă ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʝʧʣʦʩʦʜʝʨʞʘʥʠʝ ʩʦʩʪʘʚʠʣʦ 436 ʤɼʞ, ʯʪʦ ʙʣʠʟʢʦ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 3 ʛʦʜʘ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʛʦʜʘ ʭʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʚʦʜ 

ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʀʩʬʴʦʨʜʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2011-2016 ʛʛ. ɺ ɻʨʸʥʬʴʦʨʜʝ ʚ 

2021 ʛ. ʵʪʠ ʚʦʜʳ ʚʦʦʙʱʝ ʥʝ ʥʘʙʣʶʜʘʣʠʩʴ, ʯʪʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʥʝʪʠʧʠʯʥʳʤ. ʇʨʦʜʦʣʞʝʥʠʝ 

ʜʘʥʥʦʛʦ ʨʷʜʘ ʥʘʙʣʶʜʝʥʠʡ ʧʦʟʚʦʣʠʪ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ: ʥʘʙʣʶʜʘʝʤʦʝ ʚ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʛʦʜʘ 

ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʚʦʜ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚʦ ʬʴʦʨʜʘʭ ð ʵʪʦ ʥʝʙʦʣʴʰʘʷ ʘʥʦʤʘʣʠʷ 

ʠʣʠ ʥʦʚʘʷ ʪʝʥʜʝʥʮʠʷ. 

ɺ ʭʦʜʝ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʥʘ ʩʪʘʥʮʠʷʭ ʦʪʙʠʨʘʣʠʩʴ ʦʙʨʘʟʮʳ ʤʦʨʩʢʦʡ 

ʚʦʜʳ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠ ʧʨʠʜʦʥʥʦʛʦ ʩʣʦʝʚ ʚʦʜʳ ʜʣʷ ʦʮʝʥʢʠ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ 

ʢʦʤʧʦʥʝʥʪʦʚ ʮʠʢʣʘ ʫʛʣʝʨʦʜʘ ʚ ʚʦʜʘʭ ʬʴʦʨʜʦʚ ʘʨʭʠʧʝʣʘʛʘ. ʆʙʨʘʟʮʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʘ 

 
1 ð ʘʚʛʫʩʪ 2012 ʛ., 2 ð ʩʝʥʪʷʙʨʴ 2013 ʛ., 3 ð ʠʶʥʴ 2014 ʛ., 4 ð ʩʝʥʪʷʙʨʴ 2015 ʛ., 5 ð ʘʚʛʫʩʪ 2016 ʛ,  

6 ð ʠʶʣʴ 2017 ʛ., 7 ð ʩʝʥʪʷʙʨʴ 2018 ʛ., 8 ð ʦʢʪʷʙʨʴ 2019 ʛ., 9 ð ʩʝʥʪʷʙʨʴ 2020 ʛ., 10 ð ʩʝʥʪʷʙʨʴ 2021 ʛ. 

ʈʠʩʫʥʦʢ 3.4 ï ʇʦʣʦʞʝʥʠʝ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʚ ɻʨʸʥʬʴʦʨʜʝ (ʩʣʝʚʘ) ʠ TS-ʜʠʘʛʨʘʤʤʘ ʧʦ ʜʘʥʥʳʤ 

ʠʟʤʝʨʝʥʠʡ (ʩʧʨʘʚʘ) 
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ʩʦʜʝʨʞʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʫʛʣʝʨʦʜʘ ʚ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʈɸʕ-ʐ ʚ ʧ. 

ɹʘʨʝʥʮʙʫʨʛ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʠʪʦʧʣʝʥʥʳʭ ʙʫʡʢʦʚʳʭ ʩʪʘʥʮʠʡ ʚ ʟʘʣʠʚʝ ʀʩʬʴʦʨʜ ʦʩʝʥʴʶ 2021 ʛ. 

ɺ ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʟʘʢʣʶʯʘʶʱʝʛʦʩʷ 

ʚ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʦʚ 

ʥʝʧʨʝʨʳʚʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʛʦʨʠʟʦʥʪʘʭ ʚ 

ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚ 

ʨʝʧʝʨʥʳʭ ʪʦʯʢʘʭ ʘʢʚʘʪʦʨʠʠ ʠ ʚʳʧʦʣʥʷʝʤʦʡ ʚ 

ʨʝʞʠʤʝ ʨʝʡʜʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦʣʠʛʦʥʥʦʡ 

ʪʝʨʤʦʭʘʣʠʥʥʦʡ ʩʲʸʤʢʠ ʥʘ ʩʝʪʠ ʨʘʟʨʝʟʦʚ ʚ 

ʦʢʪʷʙʨʝ 2021 ʛ. ʚ ʀʩʬʴʦʨʜʝ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʝ ʧʨʠʪʦʧʣʝʥʥʳʝ ʙʫʡʢʦʚʳʝ 

ʩʪʘʥʮʠʠ (ʇɸɹʉ). ʇʦʩʪʘʥʦʚʢʘ ʇɸɹʉ ʙʳʣʘ 

ʚʳʧʦʣʥʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʜʦʛʦʚʦʨʸʥʥʦʩʪʷʤʠ, ʜʦʩʪʠʛʥʫʪʳʤʠ ʚ ʭʦʜʝ 

ʩʦʚʝʱʘʥʠʷ çSIOS Workshop on Marine system 

in Svalbardè 19.11.2020. ʉʧʝʮʠʘʣʠʩʪʘʤʠ NPI ʠ 

UNIS ʚ ʦʢʪʷʙʨʝ ʪʘʢʞʝ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʝ 

ʇɸɹʉ (ʨʠʩ. 3.5). ɸʥʘʣʠʟ ʩʠʥʭʨʦʥʥʳʭ ʨʷʜʦʚ 

ʥʘʙʣʶʜʝʥʠʡ, ʢʦʪʦʨʳʡ ʧʣʘʥʠʨʫʝʪʩʷ 

ʚʳʧʦʣʥʠʪʴ ʚ ʨʘʤʢʘʭ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, 

ʧʦʟʚʦʣʠʪ ʫʪʦʯʥʠʪʴ ʦʧʠʩʘʥʠʝ ʫʩʣʦʚʠʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʨʘʟʚʠʪʠʷ ʠ ʟʘʪʫʭʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʟʘʧʦʣʥʝʥʠʷ ʩʠʩʪʝʤʳ ʟʘʣʠʚʦʚ ʀʩʬʴʦʨʜʘ ɸɺ, ʦʢʘʟʳʚʘʶʱʝʛʦ ʛʣʫʙʦʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʵʢʦʩʠʩʪʝʤʳ ʬʴʦʨʜʦʚ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ (ʩʦʚʤʝʩʪʥʦ ʩ 

ʄʫʨʤʘʥʩʢʠʤ ʋɻʄʉ) 

ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʤʝʪʦʜʦʣʦʛʠʠ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʧʦʜʜʝʨʞʘʥʠʝ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʧʦʣʠʛʦʥʘ ʥʘ ʙʘʟʝ ʤʦʨʩʢʦʛʦ ʧʦʩʪʘ ɻʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʝʨʚʘʪʦʨʠʠ çɹʘʨʝʥʮʙʫʨʛè ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢ ʚʳʙʦʨʘ, ʫʩʪʘʥʦʚʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʩʦʚʤʝʩʪʥʦ ʩ ʌɻɹʋ çʄʫʨʤʘʥʩʢʦʝ ʋɻʄʉè. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʨʷʜʳ ʜʘʥʥʳʭ ʩ ʫʨʦʚʥʝʤʝʨʘ Solinst 3001 LT Levelogger Edge 

M10/F30 ʠ ʧʦʧʣʘʚʢʦʚʦʛʦ ʤʘʨʝʦʛʨʘʬʘ ʉʋʄ ʚ 2019 ʛ. ʧʦʢʘʟʘʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ 

ʟʥʘʯʝʥʠʡ ʫʨʦʚʥʷ ʤʦʨʷ ʧʦʩʣʝ ʧʦʧʨʘʚʢʠ ʥʘ ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʫʞʝ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤ ʚ ʫʨʦʚʥʝʤʝʨʥʦʤ ʢʦʣʦʜʮʝ 4 ʜʝʢʘʙʨʷ 2020 ʛ. ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ 

ʨʝʛʠʩʪʨʘʪʦʨ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ HOBO U20-001-02-Ti 

ʧʨʦʠʟʚʦʜʩʪʚʘ Onset Computer Corporation (ʉʐɸ). 

ʈʝʛʠʩʪʨʠʨʫʝʤʳʝ ʘʚʪʦʥʦʤʥʳʤ ʫʨʦʚʥʝʤʝʨʥʳʤ ʢʦʤʧʣʝʢʩʦʤ Solinst ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʨʝʘʣʠʟʫʶʱʝʛʦ ʬʫʥʢʮʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʦʩʘ ʜʘʪʯʠʢʦʚ, ʪʨʘʥʩʣʷʮʠʠ ʧʦ 

ʩʧʫʪʥʠʢʦʚʦʤʫ ʢʘʥʘʣʫ ʩʚʷʟʠ ʠ ʘʩʩʠʤʠʣʷʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʨʦʚʥʝ ʤʦʨʷ ʚ ʧʫʥʢʪʝ ʫʩʪʘʥʦʚʢʠ 

ʢʦʤʧʣʝʢʩʘ. ɺ ʦʪʯʸʪʥʳʡ ʧʝʨʠʦʜ ʜʘʥʥʳʝ ʚ ʮʝʣʦʤ ʩʪʘʙʠʣʴʥʦ ʧʝʨʝʜʘʚʘʣʠʩʴ ʚ ɸɸʅʀʀ 

ʧʦʩʨʝʜʩʪʚʦʤ ʙʣʦʢʘ ʩʚʷʟʠ ʘʚʪʦʥʦʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʩʧʫʪʥʠʢʦʚʦʤʫ ʢʘʥʘʣʫ, ʦʪʜʝʣʴʥʳʝ 

ʧʨʦʧʫʩʢʠ ʩʚʷʟʘʥʳ ʩ ʠʤʝʚʰʠʤʠ ʤʝʩʪʦ ʚ ʪʝʯʝʥʠʝ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʧʝʨʝʙʦʷʤʠ ʚ 

ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʠ ʫʨʦʚʥʝʤʝʨʥʦʛʦ ʧʦʩʪʘ (ʤʘʡ, ʩʝʥʪʷʙʨʴ 2021 ʛ.). 

ʈʝʛʠʩʪʨʘʪʦʨ HOBO ʙʳʣ ʧʦʣʥʦʩʪʴʶ ʜʝʠʥʩʪʘʣʣʠʨʦʚʘʥ 08.10.21. ɼʘʥʥʳʝ ʠʟʤʝʨʝʥʠʡ 

ʙʳʣʠ ʚʳʛʨʫʞʝʥʳ ʠʟ ʧʨʠʙʦʨʘ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʳ ʚ ʬʦʨʤʝ ʪʘʙʣʠʮ MS Excel. ʈʷʜ ʟʥʘʯʝʥʠʡ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ 

 
ʈʠʩʫʥʦʢ 3.5 ï ʇʫʥʢʪʳ ʧʦʩʪʘʥʦʚʢʠ ʇɸɹʉ ʚ ʦʢʪʷʙʨʝ 

2021 ʛ.: I-SM, I-SE ï ʩʪʘʥʮʠʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ UNIS; I-

NM, I-NE ï ʩʪʘʥʮʠʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ɸɸʅʀʀ 
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ʜʘʚʣʝʥʠʷ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʜʘʪʯʠʢʘʤʠ ʠʟʤʝʨʠʪʝʣʷ HOBO ʚ ʧʝʨʠʦʜ ʩ ʜʝʢʘʙʨʷ 2020 ʛ. ʧʦ 

ʦʢʪʷʙʨʴ 2021 ʛ., ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 3.6. 

ʋʨʦʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʙʦʨʦʚ Solinst ʠ 

HOBO, ʧʨʦʰʣʠ ʩʪʘʜʠʶ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ 

ʧʦʜʛʦʪʦʚʣʝʥʳ ʢ ʩʨʘʚʥʠʪʝʣʴʥʦʤʫ ʘʥʘʣʠʟʫ. 

ʇʦ ʧʦʣʫʯʝʥʠʠ ʦʪ ʌɻɹʋ çʄʫʨʤʘʥʩʢʦʝ 

ʋɻʄʉè ʧʦʩʣʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʩʦʛʣʘʩʦʚʘʥʠʷ ʩʠʥʭʨʦʥʥʳʭ ʨʷʜʦʚ 

ʟʥʘʯʝʥʠʡ ʫʨʦʚʥʷ ʤʦʨʷ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʤʘʨʝʦʛʨʘʬʦʤ ʉʋʄ, 

ʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩ ɸʄʂ ɻʄʆ 

çɹʘʨʝʥʮʙʫʨʛè, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʚʚʝʜʝʥʠʷ ʙʘʨʦʢʦʤʧʝʥʩʘʮʠʠ, ʙʫʜʝʪ 

ʚʳʧʦʣʥʝʥ ʧʦʩʪʧʨʦʮʝʩʩʠʥʛ ʩ ʮʝʣʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥʝʨʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʥʩʦʨʥʳʭ ʙʣʦʢʦʚ ʫʨʦʚʥʝʤʝʨʦʚ ʠ ʤʘʨʝʦʛʨʘʬʘ, 

ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʠ ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥ ʚʟʘʠʤʥʦʡ ʥʝʚʷʟʢʠ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʟʥʘʯʝʥʠʡ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʠʚʣʝʯʝʥʠʝ ʌɻɹʋ çɻʆʀʅè ʢ ʘʥʘʣʠʟʫ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʮʝʣʴʶ 

ʚʳʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʫʨʦʚʥʝʤʝʨʦʚ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʥʘ 

ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʩʝʪʠ ʈʦʩʛʠʜʨʦʤʝʪʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʴʦʨʜʦʚ ʦʧʫʙʣʠʢʦʚʘʥʘ ʩʪʘʪʴʷ: 

Bloshkina, E., Pavlov, A.K., Filchuk, K. Warming of Atlantic water in three West 

Spitsbergen fjords: recent patterns and century-long trends. Polar Research 2021. 40:5392. DOI 

10.33265/polar.v40.5392 

ʄʝʨʦʧʨʠʷʪʠʝ 3 ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ. ʅʝ ʧʨʦʚʦʜʠʣʠʩʴ ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ ʥʘʙʣʶʜʝʥʠʷ 

ʨʝʘʢʮʠʠ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʚʝʪʨʦ-ʚʦʣʥʦʚʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʧʨʠʢʨʦʤʦʯʥʦʡ ʟʦʥʝ ʣʴʜʘ ʜʣʷ 

ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʡ ʩʪʨʫʢʪʫʨʳ ʣʴʜʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ 

ʚʦʣʥ ʚ ʧʨʠʢʨʦʤʦʯʥʦʡ ʟʦʥʝ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ UNIS ʠ ʋʥʠʚʝʨʩʠʪʝʪʦʤ ʄʝʣʴʙʫʨʥʘ ʚ ʩʚʷʟʠ ʩ 

ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʫʯʘʩʪʠʷ ʧʘʨʪʥʝʨʦʚ. 

 

ʄʝʨʦʧʨʠʷʪʠʝ 4. ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʜʠʥʘʤʠʢʦʡ ʙʘʣʘʥʩʘ ʤʘʩʩʳ ʣʝʜʥʠʢʦʚ ɿʘʧʘʜʥʦʛʦ 

ʐʧʠʮʙʝʨʛʝʥʘ 

ɺ 2021 ʛ. ʩʦʪʨʫʜʥʠʢʘʤʠ ʌɻɹʋ çɸɸʅʀʀè ʚʳʧʦʣʥʷʣʠʩʴ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʥʘʙʣʶʜʝʥʠʷ, ʥʘʮʝʣʝʥʥʳʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʙʘʣʘʥʩʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ 

ʣʝʜʥʠʢʦʚ ɿʘʧʘʜʥʦʛʦ ʐʧʠʮʙʝʨʛʝʥʘ. ɿʘʜʘʯʠ ʧʦʣʝʚʳʭ ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʟʘʢʣʶʯʘʣʠʩʴ ʚ: 

- ʦʧʨʝʜʝʣʝʥʠʠ ʙʶʜʞʝʪʘ ʤʘʩʩʳ, ʠʟʤʝʥʝʥʠʡ ʚʳʩʦʪʳ ʩʝʟʦʥʥʦʡ ʩʥʝʛʦʚʦʡ ʣʠʥʠʠ ʣʝʜʥʠʢʦʚ 
ɸʣʴʜʝʛʦʥʜʘ ʠ ɿʘʧʘʜʥʳʡ ɻʨʝʥʬʴʦʨʜ (ʨʠʩ. 4.1), 

- ʦʧʨʝʜʝʣʝʥʠʠ ʤʦʱʥʦʩʪʠ, ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʠʟʫʯʝʥʠʠ ʧʦʜʣʸʜʥʦʛʦ ʣʦʞʘ ʣʝʜʥʠʢʦʚ 

ɺʸʨʠʥʛ, ʇʘʩʩʬʴʸʣʴ, ʉʣʘʢʙʨʠʥ, ɺʦʩʪʦʯʥʳʡ ɻʨʝʥʬʴʦʨʜ, ʕʨʜʤʘʥ, ʌʨʠʪʴʦʬ, 

- ʠʟʫʯʝʥʠʠ ʜʨʝʥʘʞʥʦʡ ʩʝʪʠ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ ʠ ʧʦʠʩʢʝ ʚʦʟʤʦʞʥʳʭ ʧʦʜʣʝʜʥʠʢʦʚʳʭ 
ʚʦʜʦʸʤʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʩ ʤʘʨʪʘ ʧʦ ʩʝʥʪʷʙʨʴ 2021 ʛ. ʚ ʭʦʜʝ ʚʝʩʝʥʥʝʛʦ ʵʪʘʧʘ 

(ɹʦʨʠʩʠʢ ɸ.ʃ., ʅʦʚʠʢʦʚ ɸ.ʃ.) ʠ ʣʝʪʥʝ-ʦʩʝʥʥʝʛʦ ʵʪʘʧʘ (ɼʝʤʠʜʦʚ ɺ.ʕ., ʇʨʦʭʦʨʦʚʘ ʋ.ɺ.) 

ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ.  

ʈʘʩʭʦʜʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʙʶʜʞʝʪʘ ʤʘʩʩʳ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ 

ʀʟʤʝʨʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʘʙʣʷʮʠʠ ʥʘ ʣʝʜʥʠʢʝ ɸʣʴʜʝʛʦʥʜʘ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʧʦ ʩʝʪʠ 

ʫʨʦʚʥʝʤʝʨʥʳʭ ʨʝʝʢ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʩʝʥʪʷʙʨʝ 2020 ʛ. (14 ʪʦʯʝʢ), ʚ ʭʦʜʝ 13 ʤʘʨʰʨʫʪʦʚ ʥʘ 

 
ʈʠʩʫʥʦʢ 3.6 ï ʈʷʜ ʟʥʘʯʝʥʠʡ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʧʨʠʙʦʨʦʤ HOBOÈ U20 Water Level 

Logger ʚ ʧʝʨʠʦʜ ʩ ʜʝʢʘʙʨʷ 2020 ʛ. ʧʦ ʦʢʪʷʙʨʴ 2021 ʛ. 
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ʣʝʜʥʠʢ ʩ 15 ʠʶʣʷ ʧʦ 27 ʩʝʥʪʷʙʨʷ 2021 ʛ. ʉ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʥʘʙʣʶʜʝʥʠʡ ʩʥʝʛ ʧʨʠʩʫʪʩʪʚʦʚʘʣ 

ʥʘ  

ʣʝʜʥʠʢʝ ʩ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʦʢ ʦʢʦʣʦ 230 ʤ ʠ ʚʳʰʝ, ʘ 

ʟʘʪʝʤ ʧʦʣʥʦʩʪʴʶ ʩʪʘʷʣ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʨʘʚʥʦʤʝʨʥʦʤ ʪʘʷʥʠʠ ʣʝʜʥʠʢʦʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʦʩʥʦʚʥʦʡ ʪʝʥʜʝʥʮʠʠ 

ʫʤʝʥʴʰʝʥʠʷ ʘʙʣʷʮʠʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ. 

ʆʪʢʣʦʥʝʥʠʝ ʦʪ ʵʪʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩʚʷʟʘʥʦ ʩ ʟʘʪʝʥʝʥʠʝʤ 

ʶʞʥʦʛʦ ʧʨʘʚʦʛʦ ʙʦʨʪʘ ʜʦʣʠʥʳ. ɺ ʮʝʣʦʤ, 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʪʘʷʥʠʝ ʥʘ ʣʝʜʥʠʢʝ ʧʨʠʰʣʦʩʴ ʥʘ ʚʪʦʨʫʶ 

ʧʦʣʦʚʠʥʫ ʠʶʣʷ ï ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʘʚʛʫʩʪʘ, ʢʘʢ ʠ ʚ 

ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ.  

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʦʙʱʠʭ ʦʙʲʝʤʦʚ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʘʙʣʷʮʠʠ ʚ ArcGis ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʥʠʤʢʦʚ ʩʦ 

ʩʧʫʪʥʠʢʘ Sentinel-2 ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʦʙʱʘʷ ʧʣʦʱʘʜʴ 

ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ ʠ ʜʦʣʠ ʧʣʦʱʘʜʝʡ ʝʛʦ ʨʘʟʣʠʯʥʳʭ 

ʚʳʩʦʪʥʳʭ ʫʨʦʚʥʝʡ (ʠʩʧʦʣʥʠʪʝʣʴ ɸ.ɺ. ʊʝʨʝʭʦʚ). 

ɺʳʩʦʪʳ ʨʝʝʢ ʙʳʣʠ ʧʝʨʝʩʯʠʪʘʥʳ ʠʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ 

GNSS-ʪʦʧʦʩʲʝʤʢʠ 2018 ʛ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʧʦ 

ʫʩʨʝʜʥʝʥʥʦʡ ʘʙʣʷʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʨʘʟʥʦʚʳʩʦʪʥʳʭ 

ʫʨʦʚʥʝʡ, ʙʳʣʘ ʩʦʩʪʘʚʣʝʥ ʨʘʩʯʝʪ ʦʙʲʝʤʦʚ  

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʘʙʣʷʮʠʠ (ʪʘʙʣʠʮʘ 4.1). ʇʝʨʝʚʦʜ 

ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʪʘʷʚʰʝʛʦ ʣʴʜʘ ʚ ʩʣʦʡ ʚʦʜʳ (ʤʤ 

ʚ.ʵ.) ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʫʪʸʤ ʫʤʥʦʞʝʥʠʷ ʠʟʤʝʨʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʩʪʘʷʚʰʝʛʦ ʣʴʜʘ (ʚ ʩʤ) ʥʘ ʧʣʦʪʥʦʩʪʴ ʯʠʩʪʦʛʦ 

ʣʴʜʘ, ʨʘʚʥʦʡ 0,9167 ʛ/ʩʤį.  

 ʀʪʦʛʦʚʳʡ ʦʙʱʠʡ ʦʙʲʝʤ ʘʙʣʷʮʠʠ ʥʘ ʣʝʜʥʠʢʝ 

ɸʣʴʜʝʛʦʥʜʘ ʚ ʧʝʨʠʦʜ ʩ ʩʝʥʪʷʙʨʷ 2020 ʛ. ʧʦ ʩʝʥʪʷʙʨʴ 

2021 ʛ. ʩʦʩʪʘʚʠʣ 7,98 ʤʣʥ. ʤ3 ʚ.ʵ. ʕʪʦ ʚ ʧʦʣʪʦʨʘ ʨʘʟʘ 

ʤʝʥʴʰʝ, ʯʝʤ ʟʘ ʘʥʘʣʦʛʠʯʥʳʡ ʧʝʨʠʦʜ ʧʨʦʰʣʦʛʦ ʛʦʜʘ, 

ʥʦ ʥʝ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʦʙʲʝʤʦʚ ʘʙʣʷʮʠʠ ʧʦʩʣʝʜʥʠʭ 

ʣʝʪ: 2020 ï 12,7 ʤʣʥ. ʤ3 ʚ.ʵ.; 2019 ï 6,72 ʤʣʥ. ʤ3 ʚ.ʵ.; 

2018 ï 9,87 ʤʣʥ. ʤ3 ʚ.ʵ.; 2017 ï 10,53 ʤʣʥ. ʤ3 ʚ.ʵ. 

ʈʘʩʭʦʜʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘ ̫ ʙʶʜʞʝʪʘ ʤʘʩʩʳ 

ʣʝʜʥʠʢʘ ɿʘʧʘʜʥʳʡ ɻʨʝʥʬʴʦʨʜ 

 ʀʟʤʝʨʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʘʙʣʷʮʠʠ ʥʘ ʣʝʜʥʠʢʝ 

ɿʘʧʘʜʥʳʡ ɻʨʝʥʬʴʦʨʜ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʧʦ ʩʝʪʠ 

ʫʨʦʚʥʝʤʝʨʥʳʭ ʨʝʝʢ (5 ʪʦʯʝʢ), ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ 

ʩʝʥʪʷʙʨʝ 2020 ʛ., ʚ ʭʦʜʝ 5 ʤʘʨʰʨʫʪʦʚ ʥʘ ʣʝʜʥʠʢ ʩ 14 

ʠʶʣʷ ʧʦ 23 ʩʝʥʪʷʙʨʷ 2021 ʛ. ʉʥʝʛ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ 

ʥʘʙʣʶʜʝʥʠʡ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʥʘ ʣʝʜʥʠʢʝ ʚʳʰʝ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʦʢ ʦʢʦʣʦ 240 ʤ, ʘ ʟʘʪʝʤ ʩʪʘʷʣ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʂʘʢ ʠ ʥʘ ʣʝʜʥʠʢʝ ɸʣʴʜʝʛʦʥʜʘ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʪʘʷʥʠʝ ʥʘ 

ʣʝʜʥʠʢʝ ɿʘʧʘʜʥʳʡ ɻʨʝʥʬʴʦʨʜ ʧʨʠʰʣʦʩʴ ʥʘ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ ʠʶʣʷ ï ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ 

ʘʚʛʫʩʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʯʝʪʢʦʤ ʣʠʥʝʡʥʦʤ ʩʦʙʣʶʜʝʥʠʠ ʦʩʥʦʚʥʦʡ 

ʪʝʥʜʝʥʮʠʠ ʫʤʝʥʴʰʝʥʠʷ ʘʙʣʷʮʠʠ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʳʩʦʪʳ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʟʘʚʠʩʠʤʦʩʪʠ 0,97. 

ʊʘʢʘʷ ʫʧʨʦʱʝʥʥʘʷ ʢʘʨʪʠʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʛʠʩʪʨʠʨʫʝʤʳʤ ʭʘʨʘʢʪʝʨʦʤ ʘʙʣʷʮʠʠ ʥʘ ʣʝʜʥʠʢʝ 

ɸʣʴʜʝʛʦʥʜʘ ʚʳʟʚʘʥʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʤʝʪʦʜʠʢʦʡ ʥʘʙʣʶʜʝʥʠʡ ï ʣʠʥʝʡʥʳʤ, ʘ ʥʝ 

ʧʣʦʱʘʜʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʨʝʝʢ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚʥʦʩʠʪ ʦʨʠʝʥʪʠʨʦʚʢʘ ʣʝʜʥʠʢʘ 

ɿʘʧʘʜʥʳʡ ɻʨʝʥʬʴʦʨʜ ʧʦ ʦʩʠ ʩʝʚʝʨ-ʶʛ, ʠʩʢʣʶʯʘʶʱʝʡ ʟʘʪʝʥʝʥʠʝ ʩ ʙʦʨʪʦʚ ʜʦʣʠʥʳ ʩʨʝʜʥʠʭ ʠ 

ʥʠʞʥʠʭ ʚʳʩʦʪʥʳʭ ʫʨʦʚʥʝʡ. ʀʪʦʛʦʤ ʥʘʙʣʶʜʝʥʠʡ ʩʪʘʣ ʨʘʩʯʝʪ ʩʫʤʤʘʨʥʦʛʦ ʦʙʲʝʤʘ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʘʙʣʷʮʠʠ (ʪʘʙʣ. 4.2). 

 
ʈʠʩʫʥʦʢ 4.1 ï ʈʘʡʦʥʳ ʧʨʦʚʝʜʝʥʠʷ 

ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʣʝʜʥʠʢʠ 

ɿʘʧʘʜʥʳʡ ɻʨʝʥʬʴʦʨʜ ʠ ɸʣʴʜʝʛʦʥʜʘ 

ʊʘʙʣʠʮʘ 4.1 ï ʈʘʩʯʸʪʥʳʝ ʦʙʲʸʤʳ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʘʙʣʷʮʠʠ (W), ʣʝʜʥʠʢ 

ɸʣʴʜʝʛʦʥʜʘ, 2021 ʛ. 

ɺʳʩʦʪʘ, 

ʤ 

ʉʨ. ʘʙʣʷʮʠʷ, 

ʤʤ ʚ.ʵ. 

ʇʣʦʱʘʜʴ, 

ʢʤĮ 

W, 

10ϑ ʤį ʚ.ʵ 

100-200 1540 0,591 1,76 

200-250 2493 1,104 2,02 

250-300 1380 1,994 2,44 

300-350 1011 0,909 0,80 

350-400 1082 0,574 0,62 

400-450 1091 0,298 0,34 

>450 1173 0,109 0,00 

ʉʫʤʤʘ    5,579 7,98 
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 ʉʫʤʤʘʨʥʘʷ ʘʙʣʷʮʠʷ ʩ ʩʝʥʪʷʙʨʷ 2020 ʛ. ʧʦ 

ʩʝʥʪʷʙʨʴ 2021 ʛ. ʩʦʩʪʘʚʠʣʘ 14,46 ʤʣʥ. ʤ3 ʚ.ʵ., ʯʪʦ 

ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʟʘ ʘʥʘʣʦʛʠʯʥʳʡ 

ʧʝʨʠʦʜ ʧʨʦʰʣʦʛʦ ʛʦʜʘ, ʥʦ ʥʝ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ 

ʦʙʲʝʤʦʚ ʘʙʣʷʮʠʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ: 2020 ï 30,75 ʤʣʥ. 

ʤ3 ʚ.ʵ.; 2019 ï 12,56 ʤʣʥ. ʤ3 ʚ.ʵ.; 2018 ï 18,79 ʤʣʥ. ʤ3 

ʚ.ʵ.; 2017 ï 16,45 ʤʣʥ. ʤ3 ʚ.ʵ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʘʙʣʷʮʠʠ 

ʥʘ ʣʝʜʥʠʢʘʭ ʚ 2021 ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʢʦʨʜʥʳʤ 

2020 ʛ. ʦʙʲʷʩʥʷʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʩʨʝʜʥʝʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʟʘ ʧʝʨʠʦʜ ʘʙʣʷʮʠʠ. ʉʦʛʣʘʩʥʦ 

ʜʘʥʥʳʤ ɸʄʉ HOBO U30, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ, ʩʨʝʜʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʟʘ ʧʝʨʠʦʜ ʩ 1 ʠʶʣʷ ʧʦ 21 ʘʚʛʫʩʪʘ 2021 ʛ. ʩʦʩʪʘʚʠʣʘ 3,51Áʉ, ʪʦʛʜʘ ʢʘʢ ʟʘ 

ʘʥʘʣʦʛʠʯʥʳʡ ʧʝʨʠʦʜ 2020 ʛ. ʦʥʘ ʩʦʩʪʘʚʠʣʘ 4,72Áʉ. 

ɻʣʷʮʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʜʥʠʢʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʠ 

 ʇʦʣʝʚʳʝ ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʤʘʨʪʝ-ʘʧʨʝʣʝ 2021 ʛ. ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʪʘ ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʠ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ, 

ʚʢʣʶʯʘʶʱʝʛʦ ʛʝʦʨʘʜʘʨ Pulse Ekko Pro  ʩ ʘʥʪʝʥʥʘʤʠ 50, 200 ʠ 500 ʄɻʮ ʠ GNSS-ʩʠʩʪʝʤʫ 

Sokkia GRX2 ʩ ʚʥʝʰʥʠʤ ʤʦʜʝʤʦʤ SATELLINE-Easy Pro. ʉʦʚʤʝʩʪʥʳʝ ʩ ʀɻ ʈɸʅ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʜʥʠʢʦʚ ɿʝʤʣʠ ʅʦʨʜʝʥʰʝʣʴʜʘ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʩʝʪʠ ʜʦʣʛʦʩʨʦʯʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʠʭ ʚʥʫʪʨʝʥʥʠʤ 

ʩʪʨʦʝʥʠʝʤ: ʥʘ ʣʝʜʥʠʢʘʭ ɺʸʨʠʥʛ, 

ʇʘʩʩʬʴʸʣʴ ʠ ʉʣʘʢʙʨʠʥ ʥʘʙʣʶʜʝʥʠʷ 

ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚʧʝʨʚʳʝ; ʥʘ 

ʣʝʜʥʠʢʘʭ ɺʦʩʪʦʯʥʳʡ ɻʨʝʥʬʴʦʨʜ, 

ʕʨʜʤʘʥ ʠ ʌʨʠʪʴʦʬ ʚʝʣʘʩʴ 

ʜʝʪʘʣʠʟʘʮʠʠ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣʘ, ʯʪʦ 

ʣʝʜʥʠʢʠ ɺʸʨʠʥʛ, ʇʘʩʩʬʴʸʣʴ ʠ 

ʉʣʘʢʙʨʠʥ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʷʪ ʠʟ 

ʭʦʣʦʜʥʦʛʦ ʣʴʜʘ, ʘ ʦʪʤʝʯʝʥʥʳʝ 

ʚʥʫʪʨʝʥʥʠʝ ʦʪʨʘʞʝʥʠʷ ʩʚʷʟʘʥʳ ʩ 

ʵʣʝʤʝʥʪʘʤʠ ʚʥʫʪʨʝʥʥʝʡ ʜʨʝʥʘʞʥʦʡ 

ʩʝʪʠ (ʣʝʜʥʠʢʠ ɺʸʨʠʥʛ, ʉʣʘʢʙʨʠʥ) ʠʣʠ 

ʩ ʥʘʣʠʯʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʤʦʨʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʪʝʣʝ ʣʝʜʥʠʢʘ 

(ʣʝʜʥʠʢ ʇʘʩʩʬʴʸʣʴ, ʨʠʩ. 4.2). 

ɼʘʣʴʥʝʡʰʝʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʥʦʚʳʭ 

ʜʘʥʥʳʭ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

2010ï2013 ʛʛ. ʧʦʟʚʦʣʠʪ ʧʨʦʩʣʝʜʠʪʴ 

ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʤʦʱʥʦʩʪʠ ʠ 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʣʝʜʥʠʢʦʚ. 

ɺ 2018ï20 ʛʛ. ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʝ 

ʩʪʨʦʝʥʠʝ ʠ ʧʦʣʦʞʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ 

ʜʨʝʥʘʞʥʦʡ ʩʝʪʠ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ. 

ɺ 2021 ʛ. ʚ ʤʝʩʪʘʭ ʧʝʨʝʫʛʣʫʙʣʝʥʠʷ 

ʣʦʞʘ ʣʝʜʥʠʢʘ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 

ʠʟʤʝʨʝʥʠʷ (ʩ ʘʥʪʝʥʥʘʤʠ 50 ʠ 200 

ʊʘʙʣʠʮʘ 4.2 ï ʈʘʩʯʸʪʥʳʝ ʦʙʲʸʤʳ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʘʙʣʷʮʠʠ (W), ʣʝʜʥʠʢ 

ɿʘʧʘʜʥʳʡ ɻʨʝʥʬʴʦʨʜ, 2021 ʛ.  

ɺʳʩʦʪʘ, 

ʤ 

ʉʨ. ʘʙʣʷʮʠʷ, 

ʤʤ ʚ.ʵ. 

ʇʣʦʱʘʜʴ, 

ʢʤĮ 

W, 

10ϑ ʤį ʚ.ʵ 

0-100 2932 0,89 2,60 

100-200 2180 1,95 4,26 

200-300 1585 4,14 6,56 

300-400 110 5,24 0,58 

>400 110 4,20 0,46 

ʉʫʤʤʘ  16,42 14,46 

 
ʈʠʩʫʥʦʢ 4.2 ï  ʆʙʨʘʙʦʪʘʥʥʳʡ ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʡ ʨʘʟʨʝʟ 

ʯʝʨʝʟ ʣʝʜʥʠʢ ʇʘʩʩʬʴʸʣʴ 

 

ʈʠʩʫʥʦʢ 4.3 ï ɼʝʪʘʣʴʥʳʡ ʫʯʘʩʪʦʢ ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʣʝʜʥʠʢʝ ɸʣʴʜʝʛʦʥʜʘ. ɾʸʣʪʳʤʠ ʣʠʥʠʷʤʠ 

ʦʙʦʟʥʘʯʝʥʳ ʧʨʦʬʠʣʠ ʥʘʙʣʶʜʝʥʠʡ, ʯʝʨʥʳʝ ʢʦʥʪʫʨʳ ï ʤʝʩʪʘ 

ʧʝʨʝʫʛʣʫʙʣʝʥʠʡ ʣʦʞʘ 
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ʄɻʮ) ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʠʭ ʛʝʦʤʝʪʨʠʠ (ʨʠʩ. 4.3). ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʦʢʦʥʪʫʨʝʥʳ ʤʝʩʪʘ 

ʧʝʨʝʫʛʣʫʙʣʝʥʠʷ ʠ ʨʘʩʯʠʪʘʥʳ ʠʭ ʧʣʦʱʘʜʴ ʠ ʦʙʲʸʤ, ʩʦʩʪʘʚʠʚʰʠʝ ʜʣʷ ʜʚʫʭ ʚʳʜʝʣʝʥʥʳʭ 

ʫʯʘʩʪʢʦʚ ʚʤʝʩʪʝ 0,15 ʢʤ2 ʠ 0,00104 ʢʤ3, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥʝ 

ʧʝʨʝʫʛʣʫʙʣʝʥʠʡ 20 ʤ. 

ɺ 2021 ʛ. ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʠ ʩʜʘʥʳ ʚ ʨʝʜʘʢʮʠʠ ʞʫʨʥʘʣʦʚ ʩʣʝʜʫʶʱʠʝ ʩʪʘʪʴʠ: 

ɹʦʨʠʩʠʢ ɸ.ʃ., ɼʝʤʠʜʦʚ ɺ.ʕ., ʈʦʤʘʰʦʚʘ ʂ.ɺ., ʅʦʚʠʢʦʚ ɸ.ʃ. ɺʥʫʪʨʝʥʥʷʷ ʜʨʝʥʘʞʥʘʷ 

ʩʝʪʴ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʣʝʜʥʠʢʦʚʦʛʦ ʩʪʦʢʘ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ (ʦ. ɿʘʧʘʜʥʳʡ 

ʐʧʠʮʙʝʨʛʝʥ). ʇʨʦʙʣʝʤʳ ɸʨʢʪʠʢʠ ʠ ɸʥʪʘʨʢʪʠʢʠ, 2021. 67(1), ʩ. 67-88. 

https://doi.org/10.30758/0555-2648-2021-67-1-67-88 

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

ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ (ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ) ʧʦ ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ 

2019 ʛʦʜʘ // ʂʨʠʦʩʬʝʨʘ ɿʝʤʣʠ, 2021. ʊ. XXV, ˉ 3, ʩ. 50-60. DOI 10.15372/KZ20210305 

Terekhov A., Verkulich S., Borisik A., Demidov V., Romashova K., Anisimov M., Sidorova 

O., Tarasov G. Mass balance, ice volume, and flow velocity of Western Grßnfjord glacier 

(Nordenskiºld land, Spitsbergen) in 2013/14ï2019/20. Polar Research, 2021 (ʥʘ ʨʝʮʝʥʟʠʠ). 

ʇʦʧʦʚ ʉ.ɺ., ɹʦʨʦʥʠʥʘ ɸ.ʉ., ɹʦʨʠʩʠʢ ɸ.ʃ., ʅʦʚʠʢʦʚ ɸ.ʃ., ʈʦʤʘʰʦʚʘ ʂ.ɺ., ɼʝʤʠʜʦʚ 

ɺ.ʕ., ʇʨʷʭʠʥʘ ɻ.ɺ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʜʦʥʥʦʛʦ ʪʘʷʥʠʷ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ, ʘʨʭʠʧʝʣʘʛ 

ʐʧʠʮʙʝʨʛʝʥ. ʃʸʜ ʠ ʩʥʝʛ, 2021 (ʥʘ ʨʝʮʝʥʟʠʠ). 

ʄʝʨʦʧʨʠʷʪʠʝ 4 ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ. 

 

ʄʝʨʦʧʨʠʷʪʠʝ 5. ʇʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʎʝʣʴʶ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʭʨʦʥʦʣʦʛʠʠ ʠ 

ʫʩʣʦʚʠʡ ʠʟʤʝʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ (ʢʣʠʤʘʪ, ʫʨʦʚʝʥʴ ʤʦʨʷ, ʨʝʣʴʝʬ, ʣʘʥʜʰʘʬʪʳ 

ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ) ʥʘ ʦ. ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ ʚ ʢʦʥʮʝ ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ ï ʛʦʣʦʮʝʥʝ 

(ʦʢʦʣʦ 20 ʧʦʩʣʝʜʥʠʭ ʪʳʩʷʯ ʣʝʪ). ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ, ʚ 2015 ï 2019 ʛʛ. ʥʘ ʥʝʩʢʦʣʴʢʠʭ 

ʫʯʘʩʪʢʘʭ ɿʝʤʣʠ ʅʦʨʜʝʥʰʝʣʴʜʘ ʠ ɿʝʤʣʠ ɺʝʜʝʣʷ ʗʨʣʩʙʝʨʛʘ ʠʟʫʯʘʣʩʷ ʨʝʣʴʝʬ ʠ ʯʝʪʚʝʨʪʠʯʥʳʝ 

ʦʪʣʦʞʝʥʠʷ, ʦʪʙʠʨʘʣʠʩʴ ʦʙʨʘʟʮʳ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʙʥʘʞʝʥʠʷʭ ʦʪʣʦʞʝʥʠʡ, ʢʝʨʥʳ ʤʝʨʟʣʳʭ 

ʦʪʣʦʞʝʥʠʡ ʠ ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʦʟʝʨ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʢʘʟʘʣʠ ʝʛʦ ʚʳʩʦʢʫʶ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʫʶ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ (ʆʢʫʥʝʚ ʠ ʜʨ. 2020, ʉʦʣʦʚʴʝʚʘ ʠ ʜʨ. 2020ʘ,ʙ, Verkulich et al. 2018), 

ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʨʘʡʦʥʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʦʟʜʥʝʤ 

ʧʣʝʡʩʪʦʮʝʥʝ ï ʛʦʣʦʮʝʥʝ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʦʪʙʦʨ ʤʘʪʝʨʠʘʣʘ ʚ 2021 ʛ. ʥʝ 

ʩʦʩʪʦʷʣʠʩʴ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʩʚʷʟʠ ʩ ʧʘʥʜʝʤʠʝʡ ʢʦʨʦʥʘʚʠʨʫʩʘ ʠ ʪʨʫʜʥʦʩʪʝʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʩʦ ʩʪʦʨʦʥʳ ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè, ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʛʨʘʥʠʯʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʨʘʙʦʪʘʤʠ (ʠʩʧʦʣʥʠʪʝʣʴ ï ʉʦʣʦʚʴʝʚʘ ɼ.ɸ.). 

ʆʥʠ ʚʢʣʶʯʘʣʠ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʝ ʜʘʪʠʨʦʚʘʥʠʝ ʚʦʟʨʘʩʪʘ ʦʪʣʦʞʝʥʠʡ, ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ 

ʘʥʘʣʠʟ ʦʙʨʘʟʮʦʚ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʧʨʦʙ ʘʵʨʦʧʘʣʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʙʠʦʠʥʜʠʢʘʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

ɻʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʘʷ ʧʨʠʚʷʟʢʘ ʠʟʫʯʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʣʠʪʦʣʦʛʦ-

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 

ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʝ ʜʘʪʠʨʦʚʘʥʠʝ. ʈʘʜʠʦʫʛʣʝʨʦʜʥʳʝ ʜʘʪʠʨʦʚʢʠ ʚʦʟʨʘʩʪʘ ʠʟʫʯʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ ʎʂʇ çʃʘʙʦʨʘʪʦʨʠʷ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʠ ʵʣʝʢʪʨʦʥʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠè ʛ. ʄʦʩʢʚʘ ʠ ʚ ʥʘʫʯʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ çɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠ ̫ ʧʦʣʷʨʥʳʭ ʨʝʛʠʦʥʦʚ ʠ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘè ʠʤ. ɺ.ʇ. 

ʂʝʧʧʝʥʘ, ʉʇʙɻʋ. ɺ ʪʝʯʝʥʠʝ 2017 ï 2021 ʛʛ. ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʜʘʪʠʨʦʚʘʥʠʝ ʙʦʣʝʝ 40 ʦʙʨʘʟʮʦʚ 

ʠʟ ʨʘʟʨʝʟʦʚ ʤʦʨʩʢʠʭ, ʨʝʯʥʳʭ ʠ ʙʦʣʦʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ (ʨʠʩ. 5.1). 
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ʈʠʩʫʥʦʢ 5.1 ï ʈʝʟʫʣʴʪʘʪʳ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʪʣʦʞʝʥʠʡ ʥʘ ɿʝʤʣʝ 

ʅʦʨʜʝʥʰʝʣʴʜʘ 

ʅʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʛʝʦʭʨʦʥʦʣʦʛʠʠ ʠʟʫʯʝʥʥʳʭ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʦʟʚʦʣʠʣʠ 

ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʨʘʩʪ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʜʦʧʦʣʥʠʪʴ ʠʤʝʶʱʠʝʩʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʵʚʦʣʶʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʠʟʫʯʝʥʥʦʛʦ ʨʝʛʠʦʥʘ ʚ ʧʨʦʰʣʦʤ. 

ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʘʥʘʣʠʟ ʧʨʦʙ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ɺ 2021 ʛ. ʙʳʣ ʚʳʧʦʣʥʝʥ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʘʥʘʣʠʟ ʦʙʨʘʟʮʦʚ ʨʝʯʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʨʘʟʨʝʟʦʚ ɺʄ19-59 (ʘʥʘʣʠʟ ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ 2020 ʛ.), ɻɼ-19-1-2 (27 ʧʨʦʙ) ʠ 

ɺʄ19-112 (14 ʧʨʦʙ), ʦʪʦʙʨʘʥʥʳʭ ʚ ʜʦʣʠʥʘʭ ʉʝʤʤʝʣʴʜʘʣʝʥ ʠ ɻʨʝʥʜʘʣʝʥ (ʨʠʩ. 5.2) ʚ ʭʦʜʝ 

ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 2019 ʛ. 

 ʆʙʨʘʙʦʪʢʘ ʧʨʦʙ ʚʳʧʦʣʥʷʣʘʩʴ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʣʷʨʥʳʭ ʨʝʛʠʦʥʦʚ ʠ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ 

ʉʇʙɻʋ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ ï 

ʩʝʧʘʨʘʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʷʞʝʣʦʡ ʞʠʜʢʦʩʪʠ (ʇɼ-2, 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨ 

ʮʠʥʢʘ ʡʦʜʠʩʪʦʛʦ ʩ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ 2,29 

ʛ/ʩʤ3). ɼʣʷ ʫʜʘʣʝʥʠʷ ʧʳʣʝʚʘʪʳʭ 

ʤʠʥʝʨʘʣʴʥʳʭ ʯʘʩʪʠʮ ʧʨʦʚʦʜʠʣʘʩʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʫʣʴʪʨʘʟʚʫʢʦʤ 

(Cwynar 1979). ɺ ʢʘʞʜʦʤ ʦʙʨʘʟʮʝ 

ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʦʢʦʣʦ 300 ʧʳʣʠʥ. ʇʳʣʴʮʘ 

ʠ ʩʧʦʨʳ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ 400x ʩ ʧʦʤʦʱʴʶ ʧʳʣʴʮʝʚʳʭ ʘʪʣʘʩʦʚ (Moore et al. 1991, Savelieva et al. 2013 ʠ ʜʨ.) 

ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʵʪʘʣʦʥʥʦʡ ʢʦʣʣʝʢʮʠʠ ʧʳʣʴʮʳ ʨʘʩʪʝʥʠʡ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦ. ɿʘʧʘʜʥʳʡ 

ʐʧʠʮʙʝʨʛʝʥ, ʩʦʟʜʘʥʥʦʡ ʚ ʨʘʤʢʘʭ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʘʢʞʝ ʧʨʦʚʦʜʠʣʩʷ 

ʧʦʜʩʯʝʪ ʤʠʥʝʨʘʣʴʥʳʭ ʯʘʩʪʠʮ ʧʘʣʝʦʛʝʥʦʚʳʭ ʧʦʨʦʜ (ʩʣʘʥʮʳ, ʘʨʛʠʣʣʠʪʳ), ʜʦʯʝʪʚʝʨʪʠʯʥʳʭ 

ʤʠʢʨʦʬʦʩʩʠʣʠʡ ʠ ʚʦʜʥʳʭ ʥʝʧʳʣʴʮʝʚʳʭ ʧʘʣʠʥʦʤʦʨʬ (Zygnema type, Dinoflagellata). 

 
ʈʠʩʫʥʦʢ 5.2 ï ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʨʘʟʨʝʟʦʚ, ʠʟʫʯʝʥʥʳʭ 

ʤʝʪʦʜʦʤ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ 



32 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ ʧʦʩʪʨʦʝʥʳ ʜʠʘʛʨʘʤʤʳ (ʧʨʠʤʝʨ 

ʜʠʘʛʨʘʤʤʳ ʜʣʷ ʨʘʟʨʝʟʘ ɺʄ19-59 ï ʨʠʩ. 5.3). ʇʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʞʜʦʛʦ ʪʘʢʩʦʥʘ 

ʨʘʩʩʯʠʪʘʥʦ ʦʪ ʦʙʱʝʡ ʩʫʤʤʳ ʧʳʣʴʮʳ ʥʘʟʝʤʥʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʠʟʫʯʝʥʥʳʭ ʧʨʦʙʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʧʳʣʴʮʘ ʢʘʢ ʤʝʩʪʥʳʭ ʨʘʩʪʝʥʠʡ (Betula sect. nanae, Salix, Cyperaceae, Poaceae, Caryophyllaceae, 

Ranunculaceae, Polemonium sp., Rumex sp. ʠ ʜʨ.), ʪʘʢ ʠ ʜʘʣʴʥʝʟʘʥʦʩʥʘʷ (Pinus, Alnus fruticosa). 

ʇʦ ʭʘʨʘʢʪʝʨʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʦʩʪʘʚʝ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʭ ʩʧʝʢʪʨʦʚ ʠ ʩʦʦʪʥʦʰʝʥʠʶ 

ʦʩʥʦʚʥʳʭ ʜʦʤʠʥʘʥʪʦʚ ʥʘ ʜʠʘʛʨʘʤʤʘʭ ʚʳʜʝʣʷʣʠʩʴ ʧʳʣʴʮʝʚʳʝ ʟʦʥʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʪʘʧʘʤ 

ʨʘʟʚʠʪʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʪʦʯʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʘʢ, ʜʣʷ ʨʘʟʨʝʟʘ ɺʄ19-59 ʧʘʣʠʥʦʟʦʥʘ 1 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʪʘʧʫ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʥʝʛʣʫʙʦʢʦʤ ʤʦʨʩʢʦʤ ʟʘʣʠʚʝ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ. ɺ ʦʪʣʦʞʝʥʠʷʭ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʠʝ ʤʠʢʨʦʬʦʩʩʠʣʠʠ 

ʢʫʩʪʘʨʥʠʯʢʦʚʳʭ ʬʦʨʤ (ʧʣʦʭʦʡ ʩʦʭʨʘʥʥʦʩʪʠ). ʇʘʣʠʥʦʟʦʥʘ 2 ʚʳʜʝʣʷʝʪʩʷ ʧʦ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʣʥʦʤʫ ʦʪʩʫʪʩʪʚʠʶ ʠʩʢʦʧʘʝʤʳʭ ʧʳʣʴʮʳ ʠ ʩʧʦʨ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʪʘʧʫ ʚʳʩʦʢʦʡ ʜʠʥʘʤʠʢʠ 

ʩʨʝʜʳ ï ʠʟʤʝʥʝʥʠʶ ʫʨʦʚʥʷ ʤʦʨʷ ʠ ʠʥʪʝʥʩʠʚʥʦʤʫ ʩʪʦʢʫ ʪʘʣʳʭ ʚʦʜ. ʇʘʣʠʥʦʟʦʥʘ 3 ʬʠʢʩʠʨʫʝʪ 

ʨʘʟʚʠʪʠʝ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʦʩʦʢʦʚʦʡ ʪʫʥʜʨʳ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʧʣʦʤ ʠ ʚʣʘʞʥʦʤ ʢʣʠʤʘʪʝ. ɺ 

ʧʘʣʠʥʦʟʦʥʝ 4, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʚʦʚʦ-ʦʩʦʢʦʚʦʡ ʪʫʥʜʨʝ, ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʬʦʩʩʠʣʠʡ 

ʷʚʣʷʝʪʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʫʚʝʣʠʯʝʥʠʷ ʩʪʦʢʘ ʨʝʢʠ ʠ, ʚʝʨʦʷʪʥʦ, ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʇʘʣʠʥʦʟʦʥʘ 5 ï ʠʚʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʘʷ ʪʫʥʜʨʘ. ʇʘʣʠʥʦʟʦʥʘ 6 ʦʪʨʘʞʘʝʪ 

ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ï ʠʚʦʚʦ-ʟʣʘʢʦʚʫʶ ʪʫʥʜʨʫ. 

ʇʘʣʠʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 2021 ʛ. ʙʳʣʠ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʟʫʯʝʥʠʝ 

ʨʝʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʢʘʢ ʦʙ ʠʟʤʝʥʝʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ 

ʢʣʠʤʘʪʘ ʚ ʪʦʯʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʘʢ ʠ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʬʦʩʩʠʣʠʟʘʮʠʠ ʧʳʣʴʮʳ ʚ ʘʣʣʶʚʠʠ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɿʝʤʣʠ ʅʦʨʜʝʥʰʝʣʴʜʘ. ʇʳʣʴʮʘ ʠ ʩʧʦʨʳ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ 

ʤʝʣʢʦʚʦʜʥʳʭ ʟʘʣʠʚʦʚ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʜʝʬʦʨʤʘʮʠʠ ʤʠʢʨʦʬʦʩʩʠʣʠʡ. ʇʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ 

ʦʪʩʫʪʩʪʚʠʝ ʧʳʣʠʥ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʦʪʣʦʞʝʥʠʡ, ʥʘʢʘʧʣʠʚʘʶʱʠʭʩʷ ʧʨʠ ʚʳʩʦʢʦʡ ʜʠʥʘʤʠʢʝ 

ʩʨʝʜʳ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʪʦʢʘ, ʚ ʨʫʩʣʦʚʦʡ ʬʘʮʠʠ ʘʣʣʶʚʠʷ. ʍʦʨʦʰʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʠ 

ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʠʢʨʦʬʦʩʩʠʣʠʡ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʦʪʣʦʞʝʥʠʡ ʟʘʙʦʣʘʯʠʚʘʝʤʦʡ ʧʦʡʤʳ. 

ɸʵʨʦʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʦʟʜʫʰʥʦʛʦ ʧʝʨʝʥʦʩʘ ʩʧʦʨ ʠ ʧʳʣʴʮʳ, ʠ ʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʨʘʡʦʥʝ ʧʦʩʝʣʢʦʚ ɹʘʨʝʥʮʙʫʨʛ ʠ ʂʦʣʩʙʝʡ ʚ 2017 ï2020 

 
ʈʠʩʫʥʦʢ 5.3 ï  ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʘʷ ʜʠʘʛʨʘʤʤʘ, ʨʘʟʨʝʟ ɺʄ19-59, ʜʦʣʠʥʘ ʉʝʤʤʝʣʴʜʘʣʝʥ 
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ʛʛ. ʧʨʦʚʦʜʠʣʩʷ ʘʵʨʦʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, ʚʢʣʶʯʘʶʱʠʡ ʫʩʪʘʥʦʚʢʫ ʢʨʘʪʢʦʩʨʦʯʥʳʭ 

ʧʳʣʴʮʝʚʳʭ ʣʦʚʫʰʝʢ, ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʫʣʘʚʣʠʚʘʪʝʣʷ (2018-2019 ʛʛ.) ʠ ʦʪʙʦʨ ʪʚʝʨʜʳʭ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ (2019-2020 ʛʛ.). ɺ 2021 ʛ. ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʭʠʤʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠ 

ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʝ 36 ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʙ, ʥʘʯʘʪ ʩʦʧʨʷʞʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʜʘʥʥʳʭ. 

ɹʠʦʠʥʜʠʢʘʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 ɼʣʷ ʠʟʫʯʝʥʠʷ ʩʫʙʨʝʮʝʥʪʥʳʭ 

ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʭ ʩʧʝʢʪʨʦʚ ʠ ʚʳʷʚʣʝʥʠʷ 

ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʦʪʨʘʞʝʥʠʷ ʚ ʥʠʭ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʜʘʣʴʥʝʟʘʥʦʩʥʦʡ ʧʳʣʴʮʳ ʚ 

ʭʦʜʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ 2017 ï 2019 ʛʛ. 

ʦʪʙʠʨʘʣʠʩʴ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʧʨʦʙʳ. ʈʘʙʦʪʳ 

2021 ʛ. ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʷ ʩʧʦʨʦʚʦ-

ʧʳʣʴʮʝʚʦʡ ʘʥʘʣʠʟ 34 ʧʨʦʙ (ʨʠʩ. 5.4) ʠ 

ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʩʧʦʨʦʚʦ-

ʧr ʣʴʮʝʚʳʭ ʩʧʝʢʪʨʦʚ ʩ ʜʘʥʥʳʤʠ ʦ 

ʩʦʚʨʝʤʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʪʦʯʢʘʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʜʝʣʘʥ ʜʦʢʣʘʜ ʠ ʚʳʰʣʘ ʧʫʙʣʠʢʘʮʠʷ: 

ʉʦʣʦʚʴʝʚʘ ɼ.ɸ., ʉʘʚʝʣʴʝʚʘ ʃ.ɸ., ɺʝʨʢʫʣʠʯ ʉ.ʈ. ʈʘʟʚʠʪʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʜʦʣʠʥʝ 

ʂʦʣʝʩʜʘʣʝʥ (ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʦ. ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ) ʚ ʛʦʣʦʮʝʥʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ ʇʘʣʝʦʥʪʦʣʦʛʠʷ, ʩʪʨʘʪʠʛʨʘʬʠʷ ʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʷ ʤʝʟʦʟʦʷ ʠ 

ʢʘʡʥʦʟʦʷ ʙʦʨʝʘʣʴʥʳʭ ʨʘʡʦʥʦʚ: ʄʘʪʝʨʠʘʣʳ ʥʘʫʯ. ʦʥʣʘʡʥ-ʩʝʩʩʠʠ, 19ï22 ʘʧʨʝʣʷ 2021 ʛ. 

[ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / ʇʦʜ ʨʝʜ. ʅ.ʂ. ʃʝʙʝʜʝʚʦʡ, ɸ.ɸ. ɻʦʨʷʯʝʚʦʡ, ʆ.ʉ. ɼʟʶʙʘ, ɹ.ʅ. 

ʐʫʨʳʛʠʥʘ. ʅʦʚʦʩʠʙʠʨʩʢ: ʀʅɻɻ ʉʆ ʈɸʅ, 2021, ʩ. 392ï396. 

ʄʝʨʦʧʨʠʷʪʠʝ 5 ʧʦʣʥʦʩʪʴʶ ʚʳʧʦʣʥʝʥʦ ʚ ʯʘʩʪʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; ʧʦʣʝʚʳʝ 

ʨʘʙʦʪʳ ʚ ʨʘʤʢʘʭ ʤʝʨʦʧʨʠʷʪʠʷ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʦʙʲʝʢʪʠʚʥʳʤ ʧʨʠʯʠʥʘʤ. 

ʃʠʪʝʨʘʪʫʨʘ: 
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ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʶʞʥʦʤ ʧʦʙʝʨʝʞʴʝ ɿʝʤʣʠ ʅʦʨʜʝʥʰʝʣʴʜʘ (ʙʘʩʩʝʡʥ ɺʘʥ-ʄʝʡʝʥ-ʬʴʦʨʜʘ) ʚ ʨʘʥʥʝʤ 
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ʄʝʨʦʧʨʠʷʪʠʝ 6. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʜʠʥʘʤʠʢʘ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ 

ʄʝʨʟʣʦʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ ʚ 2021 ʛ. ɺ 2021 ʛ. ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʭʦʜʝ ʚʝʩʝʥʥʝʛʦ (ʠʩʧʦʣʥʠʪʝʣʠ ɼʝʤʠʜʦʚ ʅ.ʕ., ɼʝʤʠʜʦʚ ɺ.ʕ.) ʠ ʣʝʪʥʝ-ʦʩʝʥʥʝʛʦ (ʠʩʧʦʣʥʠʪʝʣʠ 

ɼʝʤʠʜʦʚ ɺ.ʕ., ʅʦʚʠʢʦʚ ɸ.ʃ., ɺʘʩʠʣʝʚʠʯ ʀ.ʀ., ʇʨʦʭʦʨʦʚʘ ʋ.ɺ.) ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʵʪʘʧʦʚ ʩ 

ʮʝʣʴʶ ʧʨʦʜʦʣʞʝʥʠʷ ʥʘʯʘʪʳʭ ʚ 2016 ʛ. ʠʟʫʯʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʥʘ ɿʝʤʣʝ ʅʦʨʜʝʥʰʝʣʴʜʘ (ʦ. ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ). ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʠʩʧʦʣʥʠʪʝʣʴ ʧʨʦʝʢʪʘ 

ʅ.ʕ. ɼʝʤʠʜʦʚ (nikdemidov@mail.ru). 

ʊʝʨʤʦʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʢʚʘʞʠʥʘʭ ʠ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ CALM 

ɿʘʜʘʯʘ ʪʝʨʤʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʙʦʪ ʚ ʧ. ʇʠʨʘʤʠʜʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ 

ʩʦʟʜʘʥʥʦʡ ʚ ʩʦʚʝʪʩʢʠʝ ʛʦʜʳ ʩʝʪʠ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʤʝʨʟʣʳʭ 

ʛʨʫʥʪʦʚ ʚ ʦʩʥʦʚʘʥʠʠ ʟʜʘʥʠʡ. ɺ ʭʦʜʝ ʚʝʩʝʥʥʝʛʦ ʠ ʣʝʪʥʝ-ʦʩʝʥʥʝʛʦ ʵʪʘʧʦʚ ʚ ʧʨʝʜʝʣʘʭ ʧʦʩʝʣʢʘ 

ʙʳʣʠ ʨʘʩʢʦʥʩʝʨʚʠʨʦʚʘʥʳ ʠ ʦʙʩʣʝʜʦʚʘʥʳ 19 ʩʢʚʘʞʠʥ (ʨʠʩ. 6.1). ɺ ʩʢʚʘʞʠʥʘʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʠʭ ʩʦʩʪʦʷʥʠʷ, ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʪʝʨʤʦʢʦʩʳ GeoPrecision (ɻʝʨʤʘʥʠʷ) ʩ ʣʦʛʛʝʨʘʤʠ 

(ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʥʘ ʩʥʷʪʠʝ ʯʝʪʳʨʝʭ ʦʪʩʯʝʪʦʚ ʚ ʩʫʪʢʠ), ʚʳʧʦʣʥʷʣʠʩʴ ʨʘʟʦʚʳʝ ʟʘʤʝʨʳ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʠʟʤʝʨʷʣʘʩʴ ʱʫʧʦʤ ʛʣʫʙʠʥʘ ʜʦ ʣʝʜʷʥʳʭ ʧʨʦʙʦʢ. 

 
ʈʠʩʫʥʦʢ 6.1 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʘʩʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʭ ʩʢʚʘʞʠʥ ʧ. ʇʠʨʘʤʠʜʘ. ɾʝʣʪʳʡ ï ʩʢʚʘʞʠʥʳ, 

ʦʩʥʘʱʝʥʥʳʝ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʪʝʨʤʦʢʦʩʘʤʠ, ʟʝʣʝʥʳʡ ï ʩʢʚʘʞʠʥʳ ʩ ʨʘʟʦʚʳʤʠ ʟʘʤʝʨʘʤʠ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʩʠʥʠʡ ï ʩʢʚʘʞʠʥʳ ʩ ʠʟʤʝʨʝʥʠʝʤ ʱʫʧʦʤ ʤʦʱʥʦʩʪʠ ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ ʩʣʦʷ 

ʀʟʤʝʨʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ ʤʝʨʟʣʳʭ ʧʦʨʦʜ ʚ ʧ. ʇʠʨʘʤʠʜʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ (ʨʠʩ. 6.2), ʥʘ ʦʪʜʝʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ ʧʨʦʠʟʦʰʣʦ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʫʥʪʦʚ ʩ ʤʦʤʝʥʪʘ ʧʝʨʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚ 1970-

ʭ ʛʦʜʘʭ. ʊʝʨʤʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʦʤʝʨʳ ʚʳʷʚʠʣʠ ʛʣʫʙʠʥʫ ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ ʩʣʦʷ (ʉʊʉ) ʥʘ 

ʩʝʨʝʜʠʥʫ ʩʝʥʪʷʙʨʷ 2021 ʛ. ʧʦʜ ʢʨʫʧʥʳʤʠ ʩʪʨʦʝʥʠʷʤʠ ʧ. ʇʠʨʘʤʠʜʘ 1,5ï1,7 ʤ, ʥʘ ʦʪʢʨʳʪʳʭ 

ʣʦʢʘʮʠʷʭ 2,5ï3,0 ʤ. ʊʝʤʧʝʨʘʪʫʨʳ ʥʘ ʛʣʫʙʠʥʝ ʟʘʪʫʭʘʥʠʷ ʩʝʟʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ (15 ʤ) ʚ 

ʩʢʚʘʞʠʥʘʭ ʦʪʤʝʯʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʦʪ ï2,75Áʉ ʜʦ ï3,43Áʉ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧ. ʇʠʨʘʤʠʜʘ ʙʳʣʠ 

ʚʦʟʦʙʥʦʚʣʝʥʳ ʪʝʨʤʦʤʝʪʨʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʰʠʨʦʢʦʡ ʩʝʪʠ ʩʢʚʘʞʠʥ ʩʧʫʩʪʷ 35ï40 ʣʝʪ 

ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʙʫʨʝʥʠʷ 1980-ʭ ʛʦʜʦʚ. ʈʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʌɻʋʇ ɻʊ 

çɸʨʢʪʠʢʫʛʦʣʴè. 

ɺ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʩʝʟʦʥ 2021 ʛ. ʙʳʣʠ ʧʨʦʜʦʣʞʝʥʳ ʪʝʨʤʦʤʝʪʨʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚ 

ʦʧʦʨʥʳʭ ʩʢʚʘʞʠʥʘʭ ˉ2 ʠ ˉ12 ʥʘ ʤʝʨʟʣʦʪʥʦʤ ʧʦʣʠʛʦʥʝ ʧ. ɹʘʨʝʥʮʙʫʨʛ. ʊʝʤʧʝʨʘʪʫʨʘ ʚ 

ʩʢʚʘʞʠʥʝ ˉ12 ʥʘ ʛʣʫʙʠʥʝ 14,25 ʤ 25 ʩʝʥʪʷʙʨʷ 2020 ʛ. ʩʦʩʪʘʚʠʣʘ ï2,62Áʉ. ɺ ʩʢʚʘʞʠʥʝ ˉ2 ʥʘ 

ʧʣʦʱʘʜʢʝ CALM ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʛʣʫʙʠʥʝ 5,5 ʤ ʥʘ 21 ʩʝʥʪʷʙʨʷ 2021 ʛ. ʩʦʩʪʘʚʠʣʘ ï2,62Áʉ. 

ʊʝʨʤʦʤʝʪʨʠʯʝʩʢʠʡ ʟʘʤʝʨ ʚ ʩʢʚʘʞʠʥʝ ˉ13, ʧʨʦʙʫʨʝʥʥʦʡ ʚ ʜʦʣʠʥʝ ɻʨʸʥʜʘʣʝʥ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʣʝʜʷʥʦʛʦ ʷʜʨʘ ʙʫʛʨʘ ʧʫʯʝʥʠʷ ʅʦʨʠ, ʧʦʢʘʟʘʣ 3 ʩʝʥʪʷʙʨʷ 2021 ʛ. 

ʪʝʤʧʝʨʘʪʫʨʫ ï3,06Áʉ ʥʘ ʛʣʫʙʠʥʝ 14,25 ʤ. 
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ɿʘʤʝʨʳ ʤʦʱʥʦʩʪʠ ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ ʩʣʦʷ 

(ʉʊʉ) ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 21ï26 ʩʝʥʪʷʙʨʷ 2021 ʛ. 

ʥʘ ʧʣʦʱʘʜʢʝ CALM ɹʘʨʝʥʮʙʫʨʛ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʝʜʳʜʫʱʠʤʠ ʛʦʜʘʤʠ ʥʘʙʣʶʜʝʥʠʡ, ʚ 2021 ʛ. 

ʤʦʱʥʦʩʪʴ ʉʊʉ ʧʦʢʘʟʘʣʘ ʤʠʥʠʤʘʣʴʥʳʝ 

ʚʝʣʠʯʠʥʳ, ʩʨʘʚʥʠʤʳʝ ʩ ʠʟʤʝʨʝʥʠʷʤʠ 2019 ʛʦʜʘ 

(ʪʘʙʣ. 6.1). 

ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɿʘʜʘʯʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʤʝʪʦʜʦʤ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ʩʪʘʥʦʚʣʝʥʠʝʤ ʧʦʣʷ ʚ ʙʣʠʞʥʝʡ 

ʟʦʥʝ (ɿʉɹ) ʩʦʩʪʦʷʣʘ ʚ ʠʟʫʯʝʥʠʠ ʤʝʨʟʣʦʪʥʦʛʦ 

ʩʪʨʦʝʥʠʷ ʨʝʯʥʳʭ ʜʦʣʠʥ ʠ ʧʦʢʨʳʪʳʭ ʤʦʨʩʢʠʤ 

ʣʴʜʦʤ ʫʯʘʩʪʢʦʚ ʬʴʦʨʜʦʚ. ʇʨʦʬʠʣʠ ɿʉɹ ʫʜʘʣʦʩʴ 

ʚʳʚʝʩʪʠ ʥʘ ʧʨʠʧʘʡ ʚ ʪʨʝʭ ʜʦʣʠʥʘʭ (ʄʠʤʝʨʜʘʣʝʥ, 

ɻʨʝʥʜʘʣʝʥ, ɹʨʘʛʘʥʮʘʚʘʛʝʥ), ʛʜʝ ʜʘʥʥʳʝ ɿʉɹ 

ʧʦʢʘʟʘʣʠ ʦʪʩʫʪʩʪʚʠʝ ʩʫʙʤʘʨʠʥʥʳʭ ʤʝʨʟʣʳʭ 

ʧʦʨʦʜ ʚʦ ʬʴʦʨʜʘʭ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʧʝʨʚʳʤ ʦʧʳʪʦʤ ʠʟʫʯʝʥʠʷ ʩʫʙʤʘʨʠʥʥʦʡ 

ʤʝʨʟʣʦʪʳ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʜʣʷ 

ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʨʩʢʦʡ ʚʦʜʳ ʥʘ 

ʜʦʥʥʳʝ ʦʩʘʜʢʠ ʚ ʙʫʭʪʘʭ ʇʝʪʫʥʴʷ ʠ ɸʛʘʨʜ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʥʘ ʦʜʠʥ ʛʦʜ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʠʜʦʥʥʳʝ ʘʚʪʦʥʦʤʥʳʝ CTD-

ʨʝʛʠʩʪʨʘʪʦʨʳ. 

ɺ ʨʝʯʥʳʭ ʜʦʣʠʥʘʭ ʧʦ ʜʘʥʥʳʤ ɿʉɹ ʪʘʣʳʝ 

ʧʦʨʦʜʳ ʧʦʜ ʤʘʣʦʤʦʱʥʳʤ ʧʦʢʨʦʚʦʤ ʤʝʨʟʣʦʪʳ 

ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʥʘ ʫʜʘʣʝʥʠʠ ʚ ʧʝʨʚʳʝ 

ʢʠʣʦʤʝʪʨʳ ʦʪ ʤʦʨʷ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʜʘʚʥʠʤ 

ʚʳʭʦʜʦʤ ʜʦʣʠʥ ʠʟ-ʧʦʜ ʫʨʦʚʥʷ ʤʦʨʷ, ʥʘʣʠʯʠʝʤ 

ʟʜʝʩʴ ʟʘʩʦʣʝʥʥʳʭ ʤʦʨʩʢʠʭ ʦʩʘʜʢʦʚ ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʢʦʣʦ 0Áʉ ʠ ʠʭ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʚʷʟʴʶ ʩ ʤʦʨʩʢʠʤʠ ʚʦʜʘʤʠ. 

ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʤʝʨʟʣʦʪʳ ʚ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ ʜʦʣʠʥ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʣʫʙʠʥʝ ʙʦʣʝʝ 60 ʤ. 

ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʠ ʠʦʥʥʳʡ ʩʦʩʪʘʚ ʚʦʜʦʪʦʢʦʚ 

ɺ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʨʘʡʦʥʘʭ ɿʝʤʣʠ ʅʦʨʜʝʥʰʝʣʴʜʘ 

ʦʪʙʠʨʘʣʠʩʴ ʧʨʦʙʳ ʚʦʜʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʦʪʦʢʦʚ (ʨʠʩ. 6.3). 

ɿʘʤʝʨʳ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʚʦʜʦʪʦʢʦʚ 

ʚʳʷʚʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ 

(ʩʚʳʰʝ 1600-2000 ʤʢʉʤ/ʩʤ ʠʣʠ 1-1,5 ʛ/ʣ) 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʪʦʢʦʚ. ɺ ʜʦʣʠʥʘʭ 

ʃʠʥʥʝ ʠ ʂʦʥʛʨʝʩʩ ʵʪʠ ʚʦʜʦʪʦʢʠ 

ʩʫʣʴʬʘʪʥʦ-ʢʘʣʴʮʠʝʚʦʛʦ ʩʦʩʪʘʚʘ ʩʚʷʟʘʥʳ ʩ 

ʚʳʭʦʜʘʤʠ ʢʨʫʛʣʦʛʦʜʠʯʥʳʭ ʧʦʜʟʝʤʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ. ɺ ʜʦʣʠʥʘʭ ʂʨʦʢʜʘʣʝʥ, 

ɻʨʝʥʜʘʣʝʥ, ʍʦʣʣʝʥʜʘʨʜʘʣʝʥ, ʄʠʤʝʨʜʘʣʝʥ 

ʠ ʥʘ ʤʳʩʝ ʆʣʴʭʦʨʥ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ 

ʚʦʜʦʪʦʢʠ ʩʫʣʴʬʘʪʥʦ-ʢʘʣʴʮʠʝʚʦʛʦ ʠ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʦʛʦ ʩʦʩʪʘʚʘ ʧʨʠʚʷʟʘʥʳ ʢ 

ʩʢʣʦʥʘʤ ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʠ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʳ ʩ ʩʠʣʴʥʦʡ ʧʨʦʪʘʡʢʦʡ ʧʨʦʣʶʚʠʘʣʴʥʦ-

 
ʈʠʩʫʥʦʢ 6.2 ï ʊʝʨʤʦʤʝʪʨʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʧʦ 

ʩʢʚʘʞʠʥʘʤ ʚ ʧ. ʇʠʨʘʤʠʜʘ (ʤʘʨʪ 2021 ʛ.) 

ʊʘʙʣʠʮʘ 6.1 ï ʄʦʱʥʦʩʪʴ ʉʊʉ ʥʘ ʧʣʦʱʘʜʢʝ CALM 

ɹʘʨʝʥʮʙʫʨʛ 

ɻʦʜ ʠʟʤʝʨʝʥʠʡ ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʉʊʉ, ʩʤ 

2016 156 

2017 137,6 

2018 144,6 

2019 133,5 

2020 142,7 

2021 134,7 

 

ʈʠʩʫʥʦʢ 6.3 ï  ʈʘʡʦʥʳ ʤʘʨʰʨʫʪʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʦʪʦʢʦʚ 2021 ʛ. 
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ʢʦʣʣʶʚʠʘʣʴʥʳʭ ʢʦʥʫʩʦʚ, ʛʜʝ ʨʦʩʪ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʨʝʤʷ ʜʣʠʪʝʣʴʥʦʡ 

ʟʘʜʝʨʞʢʠ ʚ ʧʨʠʩʢʣʦʥʦʚʳʭ ʪʘʣʠʢʘʭ. 

ʄʦʥʠʪʦʨʠʥʛ ʢʨʠʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʡʦʥʝ ʧ. ɹʘʨʝʥʮʙʫʨʛ 

ʇʦʷʚʣʝʥʠʷ ʩʚʝʞʠʭ ʦʧʦʣʟʥʝʡ ʠ ʩʝʣʝʡ ʟʘ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ 2021 ʛʦʜʘ ʥʝ ʦʪʤʝʯʝʥʦ. 

ɺ ʜʦʣʠʥʝ ʍʦʣʣʝʥʜʘʨʜʘʣʝʥ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʧʦʷʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʢʨʫʧʥʦʛʦ ʪʝʨʤʦʮʠʨʢʘ ʩ 

ʦʙʥʘʞʝʥʠʝʤ ʤʦʱʥʳʭ ʪʦʣʱ ʧʦʜʟʝʤʥʦʛʦ ʣʴʜʘ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʚʝʞʠʭ 

ʪʝʨʤʦʢʘʨʩʪʦʚʳʭ ʚʦʨʦʥʦʢ ʚ ʨʫʩʣʝ ʨ. ʍʦʣʣʝʥʜʘʨʜʘʣʝʥʵʣʴʚʘ (ʨʠʩ. 6.4).  

  

  

ʈʠʩʫʥʦʢ 6.4 ï ʊʝʨʤʦʮʠʨʢ ʚ ʧʨʘʚʦʤ ʙʦʨʪʫ ʨʫʩʣʘ ʨʝʢʠ ʍʦʣʣʝʥʜʘʨʜʘʣʝʥʵʣʴʚʘ (ʚʚʝʨʭʫ ʩʣʝʚʘ), ʦʙʥʘʞʝʥʠʝ 

ʧʣʘʩʪʦʚʦʛʦ ʣʴʜʘ ʠ ʣʝʜʦʛʨʫʥʪʘ ʚ ʩʪʝʥʢʝ ʪʝʨʤʦʮʠʨʢʘ (ʚʚʝʨʭʫ ʩʧʨʘʚʘ), ʪʝʨʤʦʢʘʨʩʪʦʚʘʷ ʚʦʨʦʥʢʘ ʚ ʨʫʩʣʝ 

ʨʝʢʠ ʍʦʣʣʝʥʜʘʨʜʘʣʝʥʵʣʴʚʘ (ʚʥʠʟʫ ʩʣʝʚʘ), ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʝʨʤʦʮʠʨʢʘ (ʠʟʦʛʥʫʪʘʷ ʣʠʥʠʷ), 

ʪʝʨʤʦʢʘʨʩʪʦʚʳʭ ʚʦʨʦʥʦʢ (ʩʧʠʨʘʣʠ) ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʧʣʘʩʪʦʚ ʣʴʜʘ (ʰʪʨʠʭʦʚʢʘ) ʚ ʜʦʣʠʥʝ 

ʍʦʣʣʝʥʜʘʨʜʘʣʝʥ (ʚʥʠʟʫ ʩʧʨʘʚʘ) 

ɺ ʪʝʨʤʦʮʠʨʢʝ ʦʪʤʝʯʝʥʦ ʥʘʣʠʯʠʝ ʚʳʭʦʜʦʚ ʤʦʥʦʣʠʪʥʳʭ ʩʣʦʠʩʪʳʭ ʧʣʘʩʪʦʚ ʣʴʜʘ 

ʤʦʱʥʦʩʪʴʶ ʜʦ 3,5 ʤ, ʫʭʦʜʷʱʠʭ ʧʦʜ ʫʨʝʟ ʨʝʢʠ ʍʦʣʣʝʥʜʘʨʜʘʣʝʥʵʣʴʚʘ, 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 ʪʝʦʨʝʪʠʯʝʩʢʠ ʤʦʞʝʪ ʩʢʘʟʘʪʴʩʷ ʥʘ ʫʚʝʣʠʯʝʥʠʠ 

ʚʦʜʦʧʨʠʪʦʢʦʚ ʚ ʰʘʭʪʫ ʧ. ɹʘʨʝʥʮʙʫʨʛ, ʦʪʜʝʣʴʥʳʝ ʚʳʨʘʙʦʪʢʠ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ ʚʙʣʠʟʠ ʟʦʥʳ 

ʍʦʣʣʝʥʜʘʨʜʘʣʝʥʩʢʦʛʦ ʨʘʟʣʦʤʘ. 

ɻʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʦʝʥʠʷ ʙʫʛʨʦʚ ʧʫʯʝʥʠʷ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 2018-2019 ʛʛ. ʥʘ ʙʫʣʛʫʥʥʷʭʘʭ 

ʜʦʣʠʥʳ ʨʝʢʠ ɻʨʸʥ, ʩʪʘʣʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ ʦʢʦʥʪʫʨʠʚʘʪʴ 

ʧʦʣʦʞʝʥʠʝ ʣʝʜʷʥʦʛʦ ʷʜʨʘ ʙʫʛʨʦʚ ʧʫʯʝʥʠʷ ʪʦʣʴʢʦ ʧʨʠ ʥʝʙʦʣʴʰʦʤ ʧʝʨʝʢʨʳʪʠʠ ʝʛʦ 

ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ. ʊʘʢʠʤ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʦʙʲʝʢʪʦʤ ʷʚʠʣʩʷ ʙʫʣʛʫʥʥʷʭ ʂʠʣʠ, ʛʜʝ ʫʜʘʣʦʩʴ 

ʧʨʦʩʣʝʜʠʪʴ ʣʝʜʷʥʦʝ ʷʜʨʦ ʥʘ ʛʣʫʙʠʥʫ ʙʦʣʝʝ 30 ʤ. ɺ 2021 ʛ. ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʚʩʝʛʦ ʤʘʩʩʠʚʘ ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ ʥʝ ʪʦʣʴʢʦ 

ʦʙʦʟʥʘʯʠʪʴ ʧʦʣʦʞʝʥʠʝ ʝʛʦ ʛʨʘʥʠʮ, ʥʦ ʠ ʧʦʩʪʨʦʠʪʴ ʦʙʲʸʤʥʫʶ ʤʦʜʝʣʴ ʣʝʜʷʥʦʛʦ ʷʜʨʘ. ɼʣʷ 

ʵʪʦʛʦ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʘʤʧʣʠʪʫʜʘʭ ʩʠʛʥʘʣʘ 

ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʨʘʟʨʝʟʳ, ʙʳʣʠ ʵʢʩʧʦʨʪʠʨʦʚʘʥʳ ʚ ʪʝʢʩʪʦʚʳʡ ʬʦʨʤʘʪ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚ ʧʨʦʛʨʘʤʤʝ Voxler. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʘʤʧʣʠʪʫʜ ʩʠʛʥʘʣʘ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʙʲʸʤʥʦʡ ʤʦʜʝʣʠ ʣʝʜʷʥʦʛʦ ʷʜʨʘ, ʠʤʝʶʱʝʛʦ ʧʦʚʳʰʝʥʥʳʝ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʧʘʨʘʤʝʪʨʳ ʦʪʨʘʞʝʥʠʷ (ʨʠʩ. 6.5). ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʧʦ 
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ʧʦʣʫʯʝʥʥʦʡ ʟʘʤʢʥʫʪʦʡ ʠʟʦʧʦʚʝʨʭʥʦʩʪʠ, ʙʳʣ ʦʮʝʥʸʥ ʦʙʲʸʤ ʷʜʨʘ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 162 

ʪʳʩ. ʤ3. 

  
ʈʠʩʫʥʦʢ 6.5 ï ʆʙʲʸʤʥʘʷ ʤʦʜʝʣʴ ʣʝʜʷʥʦʛʦ ʷʜʨʘ ʙʫʣʛʫʥʥʷʭʘ ʂʠʣʠ ʩ ʥʘʥʝʩʸʥʥʳʤ ʨʝʣʴʝʬʦʤ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʧʦʣʦʞʝʥʠʝʤ ʧʨʦʙʫʨʝʥʥʳʭ ʩʢʚʘʞʠʥ 

ɺ 2021 ʛ. ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʫʯʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʠ ʜʠʥʘʤʠʢʠ 

ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʦʧʫʙʣʠʢʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʩʪʘʪʴʠ: 

ɺʝʨʢʫʣʠʯ ʉ.ʈ., ɼʝʤʠʜʦʚ ʅ.ʕ., ɸʥʠʩʠʤʦʚ ʄ.ɸ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ɸʨʢʪʠʢʠ ʥʘ ʙʘʟʝ 

ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʩʝʪʠ ʈʦʩʛʠʜʨʦʤʝʪʘ // ʈʦʩʩʠʡʩʢʠʝ ʧʦʣʷʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 2021. ˉ 1, ʩ. 23-
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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 ʧ. ɹʘʨʝʥʮʙʫʨʛ. ʆʥ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ 

ʢʨʫʛʣʦʩʫʪʦʯʥʦʤ ʨʝʞʠʤʝ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʧʦʪʨʝʙʠʪʝʣʷʤ ʜʘʥʥʳʭ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ (ɼɿɿ), ʘʢʚʘʪʦʨʠʡ ʠ ʧʦʙʝʨʝʞʴʷ ʉʝʚʝʨʥʦʛʦ 

ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ ʠ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ. 

ɺʳʛʦʜʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ɺʇʇʀ ʥʘ 

ʐʧʠʮʙʝʨʛʝʥʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ ʧʨʠʝʤʘ ʩʧʫʪʥʠʢʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʆʙʥʠʥʩʢ, ʅʦʚʦʩʠʙʠʨʩʢ, ʍʘʙʘʨʦʚʩʢ), ʪʘʢ ʢʘʢ ʟʦʥʘ ʝʛʦ ʦʙʟʦʨʘ 

ʚ ɹʘʨʝʥʮʙʫʨʛʝ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʦʭʚʘʪʳʚʘʝʪ ʘʢʚʘʪʦʨʠʶ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ (ʨʠʩ. 

7.1). ʂʨʦʤʝ ʪʦʛʦ, ʥʘʜ ɺʇʇʀ ʥʘʭʦʜʠʪʩʷ ʪʦʯʢʘ ʩʭʦʞʜʝʥʠʷ ʦʨʙʠʪ ʩʧʫʪʥʠʢʦʚ ɼɿɿ, ʪʘʢ ʯʪʦ 

ʩʧʫʪʥʠʢʠ ʧʦʧʘʜʘʶʪ ʚ ʟʦʥʫ ʧʨʷʤʦʡ ʨʘʜʠʦʚʠʜʠʤʦʩʪʠ ɺʇʇʀ ʥʘ ʚʩʝʭ ʚʠʪʢʘʭ. ʕʪʠʤ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ. ʆʪʩʫʪʩʪʚʠʝ 

ʨʘʜʠʦʧʦʤʝʭ ʠ ʟʦʥ ʟʘʢʨʳʪʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʩʥʠʤʢʦʚ. 

ʉʦʙʠʨʘʝʤʘʷ ɺʇʇʀ ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʣʝʜʦʚʳʭ ʠ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʘʢʚʘʪʦʨʠʠ ʉʃʆ, 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. 

ʆʩʥʦʚʫ ʢʦʤʧʣʝʢʩʘ ʩʦʩʪʘʚʣʷʶʪ 3 ʩʪʘʥʮʠʠ MEOS 3,8 ʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʨʚʝʞʩʢʦʡ 

ʢʦʤʧʘʥʠʠ Kongsberg Spacetec AS, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʦʪʨʦʛʝ ʛʦʨʳ ʋʣʘʬ (ʨʠʩ. 7.2): 

- ʩʪʘʥʮʠʷ meos-bg1 ʜʣʷ ʧʨʠʝʤʘ ʜʘʥʥʳʭ L-ʜʠʘʧʘʟʦʥʘ ʩʦ ʩʧʫʪʥʠʢʦʚ ʩʝʨʠʠ NOAA, METOP, 

FY-3; 

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

NPP, JPSS-1, ʘ ʪʘʢʞʝ ʩʦ ʩʧʫʪʥʠʢʦʚ ʩʝʨʠʠ FY-3; 

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

ʩʧʫʪʥʠʢʦʚ ʩʝʨʠʠ NOAA, METOP, FY3, ʘ ʪʘʢʞʝ ʩʦ ʩʧʫʪʥʠʢʦʚ TERRA, AQUA, Suomi-

NPP, JPSS-1. 

 
ʈʠʩʫʥʦʢ 7.1 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ɺʇʇʀ ʥʘ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ 
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ɺʇʇʀ ʚ ʧ. ɹʘʨʝʥʮʙʫʨʛ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʨʫʛʣʦʩʫʪʦʯʥʳʡ ʧʨʠʝʤ ʠ ʧʝʨʝʜʘʯʫ ʚ ɸɸʅʀʀ 

ʧʣʘʥʦʚʦʡ ʣʝʜʦʚʦʡ ʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʮʝʣʷʭ: 

ï ʤʦʥʠʪʦʨʠʥʛʘ ʣʝʜʦʚʳʭ ʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʘʢʚʘʪʦʨʠʠ ʉʃʆ ʠ 

ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ; 

ï ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʨʝʧʣʘʚʘʥʠʷ ʥʘ ʪʨʘʩʩʝ ʉʄʇ, ʘ ʪʘʢʞʝ ʘʢʚʘʪʦʨʠʷʭ 

ɹʘʨʝʥʮʝʚʘ, ɹʝʣʦʛʦ ʠ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʝʡ; 

ï ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʦʩʚʦʝʥʠʶ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʥʘ ʰʝʣʴʬʝ ʠ ʧʦʙʝʨʝʞʴʝ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ. 

ɺʇʇʀ ʚ ʧ. ɹʘʨʝʥʮʙʫʨʛ ʦʙʝʩʧʝʯʠʚʘʣ ʚ ʪʝʯʝʥʠʝ 2020-2021 ʛʛ. ʧʨʠʝʤ, ʧʝʨʚʠʯʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʠ ʧʝʨʝʜʘʯʫ ʚ ɸɸʅʀʀ ʠ ʩʠʩʪʝʤʫ ɽʉʀʄʆ ʩʧʫʪʥʠʢʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʙʲʝʤ 

ʧʝʨʝʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʚʝʜʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ 7.1. ʇʝʨʝʜʘʯʘ ʩʧʫʪʥʠʢʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʯʝʨʝʟ ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʠʥʪʝʨʥʝʪ-ʢʘʥʘʣ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʡ 

ʥʦʨʚʝʞʩʢʠʤ ʦʧʝʨʘʪʦʨʦʤ Telenor ASA ʧʦ ʢʦʥʪʨʘʢʪʫ ʩ ɸɸʅʀʀ. 

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

ʠʩʢʣʶʯʝʥʠʝʤ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʝʚ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʧʣʘʥʦʚʳʭ ʠ ʚʥʝʧʣʘʥʦʚʳʭ ʦʪʢʣʶʯʝʥʠʡ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʚ ʧ. ɹʘʨʝʥʮʙʫʨʛ, ʘ ʪʘʢʞʝ ʧʨʠ ʦʙʥʦʚʣʝʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʈʘʙʦʪʫ 

ɺʇʇʀ ʚ ʧʝʨʠʦʜ ʩ 16.04.2021 ʛ. ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʝʩʧʝʯʠʚʘʣ ʚʝʜʫʱʠʡ ʠʥʞʝʥʝʨ ʅ.ɺ. 

ɼʨʫʙʘ. 

ɺ ʧʝʨʠʦʜ ʩ 14 ʧʦ 15 ʠʶʥʷ 2021 ʛ. ʨʘʙʦʪʫ ɺʇʇʀ ʠʥʩʧʝʢʪʠʨʦʚʘʣʘ ʢʦʤʠʩʩʠʷ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʜʝʧʘʨʪʘʤʝʥʪʘ ʩʚʷʟʠ ʅʦʨʚʝʛʠʠ (NKOM). ɺʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʩʚʝʜʝʥʠʷ ʠ 

ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʧʦ ʬʦʨʤʝ ʩʘʤʦʜʝʢʣʘʨʘʮʠʠ ʠ ʚʳʩʣʘʥʳ ʚ ʫʢʘʟʘʥʥʳʡ ʩʨʦʢ 

ʠʥʩʧʝʢʪʠʨʫʶʱʝʡ ʩʪʦʨʦʥʝ. ʇʨʦʚʝʨʢʘ ʨʘʙʦʪʳ ʩʧʫʪʥʠʢʦʚʳʭ ʩʪʘʥʮʠʡ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʝʜʧʠʩʘʥʠʝʤ ʦʪ 21 ʘʧʨʝʣʷ 2017 ʛʦʜʘ ˉ 493 ʦ ʩʦʟʜʘʥʠʠ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʟʝʤʥʳʭ ʩʪʘʥʮʠʡ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ, Ä 9 

(https://lovdata.no/dokument/SF/forskrift/2017-04- 21-493). ʂʘʢʠʭ-ʣʠʙʦ ʥʘʨʫʰʝʥʠʡ ʚ 

ʜʦʢʫʤʝʥʪʘʭ ʩʘʤʦʜʝʢʣʘʨʘʮʠʠ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʭʦʞʜʝʥʠʷ 

ʩʧʫʪʥʠʢʦʚ ʭʦʨʦʰʦ ʩʦʚʧʘʜʘʶʪ ʩ ʟʘʧʠʩʷʤʠ ʚ ʞʫʨʥʘʣʘʭ ʩʪʘʥʮʠʠ.  

ʄʝʨʦʧʨʠʷʪʠʝ 7 ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ. 

ʄʝʨʦʧʨʠʷʪʠʝ 8. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʚ 2021 ʛ. 

ʚʝʣʠʩʴ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʧʨʠʟʝʤʥʦʛʦ ʚʦʟʜʫʭʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʩʪʘʥʮʠʷʤʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʳ (ʉʂʂɸɺ), ʥʘʢʦʧʣʝʥʠʝ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʚ ʪʨʦʬʠʯʝʩʢʦʡ ʮʝʧʠ (ʙʝʥʪʦʩʥʳʭ ʦʨʛʘʥʠʟʤʘʭ) ʟʘʣʠʚʦʚ ʀʩʬʴʦʨʜʘ (ʩʦʚʤʝʩʪʥʦ ʩ 

 

ʈʠʩʫʥʦʢ 7.2 ï ʉʧʫʪʥʠʢʦʚʳʝ ʘʥʪʝʥʥʳ ɺʇʇʀ ʚ ʧ. ɹʘʨʝʥʮʙʫʨʛ 

ʊʘʙʣʠʮʘ 7.1 ï ʆʙʲʝʤ ʧʝʨʝʜʘʥʥʦʡ ɺʇʇʀ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʧʝʨʠʦʜ IV ʢʚ. 2020 ʛ. ï III ʢʚ. 2021 ʛ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʥʬʦʨʤʘʮʠʠ 
 2020 ʛ.                                   2021 ʛ. 

ɺʩʝʛʦ 
IV ʢʚ. I ʢʚ. II ʢʚ. III ʢʚ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʝʘʥʩʦʚ ʧʨʠʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʩ ʀʉɿ 10898 10312 6994 7944 36148 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʠ ʧʝʨʝʜʘʥʥʳʭ ʚ ɸɸʅʀʀ tif - ʬʘʡʣʦʚ 23237 27879 88570 114011 253697 

ʆʙʲʝʤ ʧʝʨʝʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ɻʙ 60,2 345,8 0 313 719 
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ʄʄɹʀ ʈɸʅ), ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʘʥʘʣʠʟʘ ʠ ʧʦʠʩʢ ʥʦʚʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʘ 

ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ. 

ʄʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʧʨʠʟʝʤʥʦʛʦ ʚʦʟʜʫʭʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʩʪʘʥʮʠʷʤʠ 

ʉ 2016 ʛ. ʚ ʧ.  ɹʘʨʝʥʮʙʫʨʛ ʨʘʙʦʪʘʶʪ ʜʚʝ ʩʪʘʥʮʠʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʘʤʦʤ ʧʦʩʝʣʢʝ ʠ ʥʘ ʧʣʘʪʦ ʛ. ʋʣʘʬ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʩʪʘʥʮʠʡ 

ʘʥʘʣʠʟʠʨʫʝʪ ʩʦʜʝʨʞʘʥʠʝ ʦʢʩʠʜʦʚ ʘʟʦʪʘ, ʜʠʦʢʩʠʜʘ ʩʝʨʳ, ʩʝʨʦʚʦʜʦʨʦʜʘ, ʦʟʦʥʘ, ʫʛʣʝʢʠʩʣʦʛʦ 

ʛʘʟʘ, ʫʛʘʨʥʦʛʦ ʛʘʟʘ, ʛʘʟʦʦʙʨʘʟʥʦʡ ʨʪʫʪʠ ʠ ʧʳʣʠ ʚ ʧʨʠʟʝʤʥʦʤ ʚʦʟʜʫʭʝ, ʦʜʥʦʚʨʝʤʝʥʥʦ 

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. 

ʊʘʙʣʠʮʘ 8.1 ï ʂʦʤʧʣʝʢʪʘʮʠʷ ʩʪʘʥʮʠʡ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʧ. 

ɹʘʨʝʥʮʙʫʨʛ, ʠ ʢʦʣʠʯʝʩʪʚʦ ʟʘʤʝʨʦʚ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʟʘ ʷʥʚʘʨʴ-ʦʢʪʷʙʨʴ 2021 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) 

77256 86112 

SO2, H2S ʌʣʫʦʨʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟʘʪʦʨ 

ʜʚʫʦʢʠʩʠ ʩʝʨʳ AF 22 ʋʌ 

Environnement S.A. 

(ʌʨʘʥʮʠʷ) 

43302 43012 

CO2, CO ɸʥʘʣʠʟʘʪʦʨ ʩʦʜʝʨʞʘʥʠʷ ʦʢʩʠʜʘ ʠ 

ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ  ʉʆ12 ʩ 

ʢʦʨʨʝʣʷʮʠʝʡ ʧʦ ʛʘʟʦʚʦʤʫ ʬʠʣʴʪʨʫ 

CO12M 

Environnement S.A. 

(ʌʨʘʥʮʠʷ) 

43344 43122 

ʆ3 ʋʌ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟʘʪʦʨ 

ʦʟʦʥʘ O342M 

Environnement S.A. 

(ʌʨʘʥʮʠʷ) 

21744 21528 

ɺʟʚʝʰʝʥʥʦʝ ʚʝʱʝʩʪʚʦ 

<10 ʤʢʤ 

ɹʝʪʘ-ʠʟʤʝʨʠʪʝʣʴ ʚʟʚʝʰʝʥʥʳʭ 

ʯʘʩʪʠʮ MP101M 

Environnement S.A. 

(ʌʨʘʥʮʠʷ) 

43488 43056 

Hg0 ɺʦʟʜʫʰʥʳʡ ʨʪʫʪʥʳʡ ʤʦʥʠʪʦʨ 

 ʈɸï915 ɸʄ 

ʃʶʤʵʢʩ (ʈʦʩʩʠʷ) 21384 21606 

ʊʝʤʧʝʨʘʪʫʨʘ, ʜʘʚʣʝʥʠʝ, 

ʚʣʘʞʥʦʩʪʴ, ʩʢʦʨʦʩʪʴ, 

ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ, ʦʩʘʜʢʠ 

ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʤʝʪʝʦʜʘʥʥʳʭ 

WXT520 

Vaisala 

(ʌʠʥʣʷʥʜʠʷ) 

NA NA 

ʉ ʷʥʚʘʨʷ ʧʦ ʥʦʷʙʨʴ 2021 ʛ. ʩʪʘʥʮʠʠ ʨʘʙʦʪʘʣʠ ʥʝʧʨʝʨʳʚʥʦ, ʦʜʥʘʢʦ ʩ ʠʶʣʷ 2021 ʛ. ʙʳʣ 

ʦʪʢʣʶʯʝʥ ʤʦʜʫʣʴ ʦʧʨʝʜʝʣʝʥʠʝ ʘʤʤʦʥʠʷ (CNH3S2) ʥʘ ʩʪ. çɻʦʨʘè, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚʳʰʣʘ ʠʟ 

ʩʪʨʦʷ ʪʝʨʤʦʧʘʨʘ, ʦʞʠʜʘʝʪʩʷ ʧʦʩʪʫʧʣʝʥʠʝ ʥʦʚʦʡ. ʊʘʢʞʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʠʩʭʦʜʠʣʦ 

ʦʪʢʣʶʯʝʥʠʝ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʜʘʥʥʳʭ çɸʛʘʪè ʚʩʣʝʜʩʪʚʠʝ ʝʝ ʦʙʱʝʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ.  ɺ 2021 ʛ. ʚ 

ʭʦʜʝ ʧʨʦʚʝʨʢʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʘʥʘʣʠʟʘʪʦʨ ʩʦʜʝʨʞʘʥʠʷ ʦʢʩʠʜʘ ʠ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʉʆ12 

ʨʘʙʦʪʘʝʪ ʥʝʢʦʨʨʝʢʪʥʦ, ʪʘʢ ʢʘʢ ʝʛʦ ʧʦʢʘʟʘʥʠʷ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ʚʥʫʪʨʠ ʙʘʣʢʘ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪʩʷ ʣʝʪʦʤ ʠ ʧʦʥʠʞʘʶʪʩʷ ʟʠʤʦʡ. ʅʘ ʪʝʢʫʱʠʡ 

ʤʦʤʝʥʪ ʨʝʛʫʣʠʨʦʚʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʙʘʣʢʘʭ ʩʪʘʥʮʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ 

(ʧʨʦʚʝʪʨʠʚʘʥʠʝ ʧʦʤʝʱʝʥʠʷ ʚ ʣʝʪʥʠʡ ʩʝʟʦʥ ʠ ʥʘʛʨʝʚ ʦʙʦʛʨʝʚʘʪʝʣʝʤ ʚ ʟʠʤʥʠʡ). ʇʣʘʥʠʨʫʝʪʩʷ 

ʫʩʪʘʥʦʚʢʘ ʢʦʥʜʠʮʠʦʥʝʨʘ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʜʥʘʢʦ ʵʪʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʝʭʥʠʯʝʩʢʠʝ ʩʣʦʞʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʯʘʩʪʴ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ 

ʘʥʘʣʠʟʘʪʦʨʦʤ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ (ʉʆ12), ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʘʥʘʣʠʟʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʩʦʜʝʨʞʘʥʠʷ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʝ. 

ɺ ʥʝʧʨʝʨʳʚʥʳʭ ʨʷʜʘʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʛʘʟʦʚʳʭ ʧʨʠʤʝʩʝʡ ʦʪʨʘʞʘʝʪʩʷ ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ 

ʩʦʩʪʘʚʘ ʧʨʠʟʝʤʥʦʛʦ ʚʦʟʜʫʭʘ, ʚʢʣʘʜ ʣʦʢʘʣʴʥʳʭ, ʫʜʘʣʝʥʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʟʘʛʨʷʟʥʝʥʠʡ. ʉʨʘʚʥʝʥʠʝ ʨʷʜʦʚ ʜʘʥʥʳʭ ʧʦ ʦʢʩʠʜʘʤ ʘʟʦʪʘ ʠ ʩʝʨʳ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʙʦʪʳ ʩʪʘʥʮʠʡ, ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʧʦʩʝʣʢʝ ɹʘʨʝʥʮʙʫʨʛ. 

ʄʝʩʪʥʳʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ (ʩʠʣʴʥʳʝ ʚʝʪʨʳ, ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʠʥʚʝʨʩʠʠ, ʨʝʟʢʘʷ 

ʩʤʝʥʘ ʪʝʤʧʝʨʘʪʫʨʳ, ʪʫʤʘʥʳ, ʥʠʟʢʘʷ ʦʙʣʘʯʥʦʩʪʴ) ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʘʟʦʚʳʭ ʧʨʠʤʝʩʝʡ.  
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ʉ 2019 ʧʦ 2021 ʛ. ʛʦʜʦʚʘʷ ʜʠʥʘʤʠʢʘ ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʦʩʪʘʚʘʣʘʩʴ ʩʨʘʚʥʠʪʝʣʴʥʦ 

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

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

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

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

ʧʝʨʠʦʜ ʧʦʚʳʩʠʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ɺ 2021 ʛ. ʩʫʜʦʭʦʜʩʪʚʦ ʚʦʟʦʙʥʦʚʠʣʦʩʴ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ 

ʨʦʩʪʫ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʢʩʠʜʦʚ ʘʟʦʪʘ, ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʦʤʫ ʚ ʘʚʛʫʩʪʝ-ʩʝʥʪʷʙʨʝ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʥʘ ʘʨʭʠʧʝʣʘʛʝ 

ʷʚʣʷʝʪʩʷ ʪʨʘʥʩʧʦʨʪ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʫʜʦʭʦʜʥʳʡ. 

ɺʨʝʤʝʥʥʦʡ ʭʦʜ ʩʦʜʝʨʞʘʥʠʷ ʜʚʫʦʢʠʩʠ ʩʝʨʳ ʚ ʧʨʠʟʝʤʥʦʤ ʚʦʟʜʫʭʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʛʦʜʘʤ (ʨʠʩ. 8.2), ʪʘʢ ʢʘʢ ʥʝʩʤʦʪʨʷ ʥʘ ʚʣʠʷʥʠʝ ʚʳʭʣʦʧʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʝʛʦ 

ʦʩʥʦʚʥʳʤ ʣʦʢʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʘʶʱʘʷ ʥʘ ʫʛʣʝ ʊʕʎ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʩʝʣʦʢ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ 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 ʠʥʪʝʥʩʠʚʥʦʛʦ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʯʘʩʪʦʛʦ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʠʥʚʝʨʩʠʡ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʨʘʩʩʝʠʚʘʥʠʶ ʰʣʝʡʬʘ ʟʘʛʨʷʟʥʝʥʠʷ. ʌʦʥʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʜʠʦʢʩʠʜʘ ʩʝʨʳ ʦʯʝʥʴ ʥʠʟʢʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ ʨʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ. 

ʂʦʥʩʝʨʚʘʪʠʚʥʳʝ ʛʘʟʳ (ʦʟʦʥ ʠ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ) ʠʤʝʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʥʫʶ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʚ ʚʦʟʜʫʭʝ ʧ. ɹʘʨʝʥʮʙʫʨʛ, 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. 

 
ʈʠʩʫʥʦʢ 8.1 ï ʉʦʜʝʨʞʘʥʠʝ ʦʢʩʠʜʦʚ ʘʟʦʪʘ (ʩʫʤʤʘʨʥʦʝ) ʚ ʚʦʟʜʫʭʝ ʥʘ ʩʪʘʥʮʠʠ çɻʦʨʘè ʟʘ ʚʝʩʴ ʛʦʜ 2019 ʠ 2020 ʠ ʩ 

ʷʥʚʘʨʷ ʧʦ ʦʢʪʷʙʨʴ 2021 ʛʛ. ʉʧʣʦʰʥʳʝ ʣʠʥʠʠ ï ʩʛʣʘʞʠʚʘʥʠʝ ʩ ʰʘʛʦʤ 10 

 
ʈʠʩʫʥʦʢ 8.2 ï ʉʦʜʝʨʞʘʥʠʝ ʜʠʦʢʩʠʜʘ ʩʝʨʳ ʚ ʧʨʠʟʝʤʥʦʤ ʚʦʟʜʫʭʝ ʥʘ ʩʪʘʥʮʠʠ çʇʦʩʝʣʦʢè ʩ ʷʥʚʘʨʷ ʧʦ ʩʝʥʪʷʙʨʴ 

2020 ʠ 2021 ʛʛ. ʉʧʣʦʰʥʳʝ ʣʠʥʠʠ ï ʩʛʣʘʞʠʚʘʥʠʝ ʩ ʰʘʛʦʤ 10 
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ʉʪʘʥʮʠʷ "ʇʦʩʝʣʦʢ"

2021 2020
10 ʣʠʥʝʡʥʳʡ ʬʠʣʴʪʨ (2021)10 ʣʠʥʝʡʥʳʡ ʬʠʣʴʪʨ (2020)
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ʄʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʟʦʥʘ ʥʘʙʣʶʜʘʶʪʩʷ ʨʘʥʥʝʡ ʚʝʩʥʦʡ, ʘ ʤʠʥʠʤʘʣʴʥʳʝ ï ʚ ʢʦʥʮʝ 

ʣʝʪʘ (ʨʠʩ. 8.3). 

 
ʈʠʩʫʥʦʢ 8.3 ï ʉʦʜʝʨʞʘʥʠʝ ʦʟʦʥʘ ʚ ʚʦʟʜʫʭʝ ʥʘ ʩʪʘʥʮʠʠ çʇʦʩʝʣʦʢè ʩ ʷʥʚʘʨʷ ʧʦ ʩʝʥʪʷʙʨʴ 2020 ʠ 2021 ʛʛ. 

ʉʧʣʦʰʥʳʝ ʣʠʥʠʠ ï ʩʛʣʘʞʠʚʘʥʠʝ ʩ ʰʘʛʦʤ 10 

ʉʦʜʝʨʞʘʥʠʝ ʛʘʟʦʦʙʨʘʟʥʦʡ ʨʪʫʪʠ ʚ ʧʨʠʟʝʤʥʦʤ ʚʦʟʜʫʭʝ ɹʘʨʝʥʮʙʫʨʛʘ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʬʦʥʦʚʦʤ ʫʨʦʚʥʝ (ʧʨʝʜʝʣʝ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʠʙʦʨʦʤ), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʠʩʪʦʯʥʠʢʦʚ 

ʨʪʫʪʠ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʧʦʨʦʜ ʚ ʧʝʨʠʦʜ ʦʪʪʘʠʚʘʥʠʷ. 

ʉʙʦʨ ʜʘʥʥʳʭ ʩʦ ʩʪʘʥʮʠʡ ʂʂɸɺ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʦʜʥʘʢʦ ʪʨʝʙʫʝʪʩʷ ʜʦʨʘʙʦʪʢʘ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʣʝʞʝʥʠʷ ʟʘ 

ʩʦʩʪʦʷʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʠ ʦʪʙʨʘʢʦʚʢʠ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʪʨʝʙʫʝʪʩʷ 

ʥʘʣʘʞʠʚʘʥʠʝ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʙʘʣʢʦʚ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʧʨʘʚʠʣʴʥʦʡ 

ʨʘʙʦʪʳ ʘʥʘʣʠʟʘʪʦʨʦʚ ʛʘʟʦʚʳʭ ʧʨʠʤʝʩʝʡ. 

ʅʘʢʦʧʣʝʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʪʨʦʬʠʯʝʩʢʦʡ ʮʝʧʠ (ʙʝʥʪʦʩʥʳʭ ʦʨʛʘʥʠʟʤʘʭ) ʟʘʣʠʚʦʚ 

ʀʩʬʴʦʨʜʘ ʠ ʙʝʨʝʛʦʚʳʭ ʵʢʦʩʠʩʪʝʤʘʭ (ʩʦʚʤʝʩʪʥʦ ʩ ʄʄɹʀ ʈɸʅ) 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʠʜʠʤʫʶ ʥʝʥʘʨʫʰʝʥʥʦʩʪʴ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ 

ʧʦʩʪʫʧʘʶʪ ʚ ʥʘʟʝʤʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ ʥʝ ʪʦʣʴʢʦ ʠʟ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ ɿʝʤʣʠ 

(Pacyna et al. 2010), ʥʦ ʠ ʦʪ ʣʦʢʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (Granberg et al. 2010). ʅʘ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ: ʧʦʩʝʣʢʠ ʩ 

ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʫʛʣʝʜʦʙʳʚʘʶʱʠʝ ʰʘʭʪʳ, ʪʝʧʣʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʥʘ ʫʛʦʣʴʥʦʤ 

ʪʦʧʣʠʚʝ, ʩʚʘʣʢʠ ʠ ʧʦʣʠʛʦʥʳ, ʨʘʩʪʫʱʠʝ ʧʦʪʦʢʠ ʪʫʨʠʩʪʦʚ ʠ ʛʨʫʟʦʚ (AMAP 2005). ɺ ʤʦʨʩʢʠʝ 

ʵʢʦʩʠʩʪʝʤʳ ʵʢʦʪʦʢʩʠʢʘʥʪʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʧʦʩʪʫʧʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʩ 

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

ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ (ʤʦʨʩʢʦʡ ʪʨʘʥʩʧʦʨʪ). ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʬʦʨʤʳ (ʥʘʧʨʠʤʝʨ, ʤʝʪʠʣʨʪʫʪʴ) ʷʚʣʷʶʪʩʷ ʦʧʘʩʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʪʦʢʩʠʢʘʥʪʘʤʠ (Furness et al. 1990, Wiener 2013). 

ɺ 2021 ʛ. ʙʳʣ ʧʨʦʜʦʣʞʝʥ ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʨʪʫʪʠ ʚ ʦʙʨʘʟʮʘʭ 

ʙʝʥʪʦʩʘ, ʦʪʦʙʨʘʥʥʳʭ ʩʦʪʨʫʜʥʠʢʘʤʠ ʄʄɹʀ ʈɸʅ ʩ ʙʦʨʪʘ ʅʀʉ çɼʘʣʴʥʠʝ ɿʝʣʝʥʮʳè ʦʩʝʥʴʶ 

2019 ʛ. ʚ ʮʝʣʷʭ ʦʮʝʥʢʠ ʘʢʢʫʤʫʣʷʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʪʨʦʬʠʯʝʩʢʦʡ 

ʮʝʧʠ, ʘ ʪʘʢʞʝ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʦʨʛʘʥʠʟʤʦʚ. ɺʩʝʛʦ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʙʳʣʦ ʧʝʨʝʜʘʥʦ 97 ʧʨʦʙ 

ʙʠʦʪʳ, 29 ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚ 2020 ʛ. ʀʟ ʦʩʪʘʚʰʠʭʩʷ 68 ʧʨʦʙ ʙʳʣʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ 248 ʦʙʨʘʟʮʦʚ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚ 2021 ʛ. ʥʘ ʩʦʜʝʨʞʘʥʠʝ 13 ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʚ ʜʚʘ ʵʪʘʧʘ: 

- ʧʦʜʛʦʪʦʚʢʘ ʦʙʨʘʟʮʦʚ ʤʝʪʦʜʦʤ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʫʩʪʘʥʦʚʢʠ TopWave Jena Analytik; 

- ʘʥʘʣʠʟ ʘʪʦʤʥʦ-ʘʜʩʦʨʙʮʠʦʥʥʳʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʦʤ Shimadzu AA7000 ʤʝʪʦʜʘʤʠ 

ʵʣʝʢʪʨʦʪʝʨʤʠʯʝʩʢʦʡ ʘʪʦʤʠʟʘʮʠʠ ʠ ʘʪʦʤʠʟʘʮʠʠ ʚ ʧʣʘʤʝʥʠ. 

ɺʩʝʛʦ ʩʦʪʨʫʜʥʠʢʘʤʠ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʈɸʕ-ʐ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

3224 ʠʟʤʝʨʝʥʠʷ. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ, ʧʝʨʝʜʘʥʳ ʄʄɹʀ ʈɸʅ ʚ ʚʠʜʝ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʦʪʦʢʦʣʘ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʚʝʜʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩʦʪʨʫʜʥʠʢʘʤʠ ʄʄɹʀ ʈɸʅ ʠ 

ɸɸʅʀʀ. 
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ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʘʥʘʣʠʟʘ ʠ ʧʦʠʩʢ ʥʦʚʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʘ ʘʨʭʠʧʝʣʘʛʝ 

ʐʧʠʮʙʝʨʛʝʥ. ʀʟʫʯʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʨʘʟʣʦʞʝʥʠʝ ʩʣʦʞʥʳʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

ɺ 2019ï2020 ʛʛ. ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʈɸʕ-ʐ ʚ ʧ. ɹʘʨʝʥʮʙʫʨʛ ʙʳʣʠ ʥʘʯʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʧʦʠʩʢʫ ʥʦʚʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜʘʭ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ. ɺ ʢʘʯʝʩʪʚʝ 

ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʝʨʬʪʦʨʠʨʦʚʘʥʥʳʝ ʢʠʩʣʦʪʳ (PFAS), ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʚ ʢʘʯʝʩʪʚʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, 

ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ʠ ʟʘʤʘʩʣʠʚʘʪʝʣʝʡ ʠ ʧʦʧʘʜʘʶʪ ʚ ʘʨʢʪʠʯʝʩʢʫʶ ʩʨʝʜʫ ʢʘʢ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʧʝʨʝʥʦʩʘ, ʪʘʢ ʠ ʠʟ ʣʦʢʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʇʝʨʬʪʦʨʠʨʦʚʘʥʥʳʝ ʢʠʩʣʦʪʳ 

ʫʩʪʦʡʯʠʚʳ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʙʣʘʜʘʶʪ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʙʠʦʤʘʛʥʠʬʠʢʘʮʠʠ ʚ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʘʭ. 

ɺ 2020 ʛ. ʙʳʣʘ ʥʘʯʘʪʘ ʨʘʙʦʪʘ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʘʢʪʠʢʝ ʚʘʣʠʜʘʮʠʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʤʝʪʦʜʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʘ LCMS-8040 Shimadzu ʩ ʪʨʦʡʥʳʤ 

ʢʚʘʜʨʫʧʦʣʝʤ. ʇʝʨʚʠʯʥʘʷ ʚʘʣʠʜʘʮʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʝʪʦʜʠʢʠ ʜʣʷ ʧʝʨʬʪʦʨʠʨʦʚʘʥʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʚ ʙʠʦʪʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʢʨʠʪʝʨʠʷʤ: ʧʦʚʪʦʨʷʝʤʦʩʪʴ, ʧʨʝʮʠʟʠʦʥʥʦʩʪʴ, ʣʠʥʝʡʥʦʩʪʴ, 

ʧʨʘʚʠʣʴʥʦʩʪʴ, ʧʨʝʜʝʣ ʦʙʥʘʨʫʞʝʥʠʷ, ʧʨʝʜʝʣ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʚʣʠʷʥʠʝ ʵʬʬʝʢʪʘ 

ʧʨʠʨʦʜʥʦʡ ʤʘʪʨʠʮʳ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʟʘ 2020 ʛ. ʚʳʷʚʠʣ ʨʷʜ ʪʝʭʥʠʯʝʩʢʠʭ ʥʝʜʦʯʝʪʦʚ, ʩʚʷʟʘʥʥʳʭ 

ʢʘʢ ʩ ʨʘʙʦʪʦʡ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. ɺ 2021 ʛ. ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʘ LCMS-8040 Shimadzu 

ʩʠʣʘʤʠ ʩʦʪʨʫʜʥʠʢʦʚ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʈɸʕ-ʐ ʧʨʠ ʫʜʘʣʝʥʥʦʡ ʧʦʜʜʝʨʞʢʝ 

ʩʝʨʚʠʩ-ʠʥʞʝʥʝʨʦʚ ʦʬʠʮʠʘʣʴʥʦʛʦ ʜʠʩʪʨʠʙʴʪʁʝʨʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʆʆʆ çɸʥʘʣʠʪ ʧʨʦʜʘʢʪʩè. ʇʦ 

ʦʢʦʥʯʘʥʠʶ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʠʙʦʨ ʙʳʣ ʧʨʦʚʝʨʝʥ ʧʦ ʢʨʠʪʝʨʠʷʤ ʦʧʪʠʤʠʟʘʮʠʠ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʧʦ ʩʪʘʥʜʘʨʪʫ ʨʝʟʝʨʧʠʥ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʦʚʝʨʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʠʝʤʣʝʤʳʤʠ. 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ PFAS: PFAC-MXC/3,7-diMePFOA/MPFAC-C-ES 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʨʦʮʝʜʫʨʳ: 

- ʨʘʩʯʝʪʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʦ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʢʚʘʥʪʦʨʘ ʠ ʩʧʝʮʠʬʠʢʘʪʦʨʦʚ ʥʦʚʳʭ 
ʧʝʨʬʪʦʨʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʩʦʩʪʘʚʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ;  

- ʦʧʪʠʤʠʟʘʮʠʷ ʚ ʧʨʦʪʦʯʥʦ-ʠʥʞʝʢʮʠʦʥʥʦʤ ʨʝʞʠʤʝ ʩ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʦʚ; 

- ʦʧʪʠʤʠʟʘʮʠʷ ʠʥʞʝʢʮʠʠ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦ ʦʙʲʝʤʫ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʨʝʤʝʥʠ ʧʨʦʭʦʜʘ 

ʯʝʨʝʟ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʫʶ ʢʦʣʦʥʢʫ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥ ʫʜʝʨʞʘʥʠʷ ʥʦʚʳʭ PFAS ʚ ʩʦʩʪʘʚʝ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ; 

- ʧʦʩʪʨʦʝʥʠʝ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʨʠʚʳʭ ʜʣʷ 35 PFAS; 

- ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʩʪʨʦʝʥʠʷ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ ʦʧʨʝʜʝʣʝʥ ʨʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ 

ʢʦʥʮʝʥʪʨʘʮʠʡ, ʘ ʪʘʢʞʝ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʨʘʩʪʚʦʨʦʚ; 

- ʩʦʟʜʘʥʦ ʨʫʢʦʚʦʜʩʪʚʦ ʦʧʝʨʘʪʦʨʘ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ LCMS-8040 Shimadzu ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʬʪʦʨʠʨʦʚʘʥʥʳʭ ʢʠʩʣʦʪ. 
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ɸʥʘʣʠʟ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ ʠʟʫʯʝʥʠʷ ʧʝʨʬʪʦʨʠʨʦʚʘʥʥʳʭ ʢʠʩʣʦʪ ʚ ɸʨʢʪʠʢʝ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʦʚʝʜʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʝʨʬʪʦʨʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʦʧʨʘʚʜʘʥʦ ʪʦʣʴʢʦ ʜʣʷ ʘʥʘʣʠʟʘ ʤʘʪʨʠʮ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʦʙʣʘʩʪʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

(ʧʠʪʴʝʚʘʷ ʚʦʜʘ, ʩʪʦʯʥʳʝ ʚʦʜʳ, ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʚʦʟʜʫʭ, ʧʣʘʟʤʘ ʢʨʦʚʠ ʠ ʪ.ʧ.). ʌʦʥʦʚʳʡ 

ʤʦʥʠʪʦʨʠʥʛ ʠʥʪʝʨʝʩʝʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʦʠʩʢʘ ʥʦʚʳʭ ʚʠʜʦʚ 

PFAS ʠ ʨʫʪʠʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʤʝʞʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʷʭ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʳʡ ʤʦʥʠʪʦʨʠʥʛ PFAS ʤʦʞʥʦ ʦʛʨʘʥʠʯʠʪʴ ʚʳʙʨʘʥʥʳʤ ʨʘʥʝʝ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʠʥʥʦʮʝʧʦʯʝʯʥʳʭ ʧʝʨʬʪʦʨʠʨʦʚʘʥʥʳʭ ʢʠʩʣʦʪ ʠ ʩʫʣʴʬʦʢʠʩʣʦʪ ʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʘʢʮʝʥʪʦʤ ʥʘ ʧʦʠʩʢ ʢʦʨʦʪʢʦʮʝʧʥʳʭ ʨʝʘʛʝʥʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ  PFAS ʠ 

PFOS (FOSAs ʠ FOSEs), ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʠʟʦʤʝʨʳ PFOS. ɺ ʜʘʣʴʥʝʡʰʝʤ ʘʢʮʝʥʪ ʩʣʝʜʫʝʪ 

ʩʤʝʱʘʪʴ ʚ ʩʪʦʨʦʥʫ ʧʦʠʩʢʘ ʪʘʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʢʘʢ ʧʝʨʬʪʦʨʘʣʢʘʥʩʫʣʴʬʦʥʘʤʠʜʦʵʪʘʥʦʣʳ 

(FASEs), ʬʪʦʨʪʝʣʦʤʝʨʥʳʝ ʘʢʨʠʣʘʪʳ (FTAs), ʬʪʦʨʪʝʣʦʤʝʨʥʳʝ ʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ (FTCAs), 

ʬʪʦʨʪʝʣʦʤʝʨʥʳʝ ʩʫʣʴʬʦʥʦʚʳʝ ʢʠʩʣʦʪʳ (FTSAs), ʬʪʦʨʪʝʣʦʤʝʨʥʳʝ ʠʦʜʠʜʳ (FTIs), 

ʬʪʦʨʪʝʣʦʤʝʨʥʳʝ ʩʧʠʨʪʳ (FTOHs). ʊʘʢ ʢʘʢ ʚʨʝʤʝʥʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʠʢ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʤʘʪʝʨʠʢʦʚʦʡ 

ʯʘʩʪʠ ʠ ʚ ʘʨʢʪʠʯʝʩʢʠʭ ʰʠʨʦʪʘʭ ʩʦʩʪʘʚʣʷʝʪ 4ï6 ʣʝʪ, ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʛʦʪʦʚʠʪʴʩʷ ʢ 

ʚʚʦʜʫ ʥʦʚʳʭ ʤʝʪʦʜʠʢ ʚ ʯʠʩʣʝ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʣʘʙʦʨʘʪʦʨʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ɸʨʢʪʠʢʝ. 

ʇʝʨʬʪʦʨʠʨʦʚʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʥʘʢʦʧʣʝʥʠʶ ʚ ʙʠʦʪʝ, ʘ ʜʦʣʷ 

ʠʟʚʝʩʪʥʳʭ PFAS ʚ ʘʙʠʦʪʠʯʝʩʢʠʭ ʦʙʨʘʟʮʘʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 

ʦʙʥʘʨʫʞʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ. ʇʦʵʪʦʤʫ ʩʨʝʜʠ ʠʩʩʣʝʜʫʝʤʳʭ ʤʘʪʨʠʮ 

ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʧʦʨʷʜʢʝ ʫʚʝʣʠʯʝʥʠʷ ʚʝʩʦʤʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʩʪʦʯʥʳʝ ʚʦʜʳ 

< ʚʦʟʜʫʰʥʳʝ ʵʢʩʪʨʘʢʪʳ < ʧʣʘʟʤʘ ʢʨʦʚʠ (ʚ ʪ.ʯ ʞʠʚʦʪʥʳʭ). ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʥʘʣʠʟʘ ʤʦʨʩʢʠʭ 

ʙʠʦʨʝʩʫʨʩʦʚ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʮʝʣʝʚʦʡ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʜʫʢʮʠʠ ʨʳʙʦʣʦʚʥʦʛʦ ʧʨʦʤʳʩʣʘ 

ʠ ʬʦʥʦʚʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʠʱʝʚʦʡ ʮʝʧʦʯʢʠ ʚ ʧʨʠʙʨʝʞʥʦʡ ʦʙʣʘʩʪʠ. 

ʄʝʨʦʧʨʠʷʪʠʝ 8 ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ. 

 

ʄʝʨʦʧʨʠʷʪʠʝ 9. 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 28 ʘʧʨʝʣʷ ʠ 6-7 ʦʢʪʷʙʨʷ 2021 ʛ. (ɺʂʉ); 

- ʋʯʘʩʪʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʤ ʩʝʤʠʥʘʨʝ çʀʩʩʣʝʜʦʚʘʥʠʷ ʩʥʝʛʘ ʥʘ 

ʐʧʠʮʙʝʨʛʝʥʝè (Multidisciplinary workshop on snow research on Svalbard) ʦ ʩʦʩʪʦʷʥʠʠ 

ʠʟʫʯʝʥʥʦʩʪʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʠ ʧʝʨʩʧʝʢʪʠʚʘʭ ʨʘʟʚʠʪʠʷ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 1-5 ʬʝʚʨʘʣʷ 2021 ʛ. ɺ ʨʝʞʠʤʝ ɺʂʉ. ʋʯʘʩʪʥʠʢʠ ʩʦʚʤʝʩʪʥʦ 

ʬʦʨʤʠʨʦʚʘʣʠ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ 

(ʢʘʢ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʨʝʛʫʣʷʨʥʦ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʥʘ ʘʨʭʠʧʝʣʘʛʝ, ʪʘʢ ʠ ʥʝ ʠʤʝʶʱʠʭ 

ʦʧʳʪʘ ʨʘʙʦʪ ʥʘ ʘʨʭʠʧʝʣʘʛʝ) ʠʩʭʦʜʷ ʠʟ ʩʦʚʨʝʤʝʥʥʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʠ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ 

ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. 

- ʋʯʘʩʪʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ çʂʦʥʬʝʨʝʥʮʠʠ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʐʧʠʮʙʝʨʛʝʥʘè (SSC-2021), 

ʢʦʪʦʨʘʷ ʧʨʦʰʣʘ ʚ ʛ. ʆʩʣʦ 2-3 ʥʦʷʙʨʷ 2021 ʛ. ʩʦʪʨʫʜʥʠʢʦʚ ʨʦʩʩʠʡʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʝ 

ʩʦʩʪʦʷʣʦʩʴ ʚ ʩʚʷʟʠ ʩ ʜʝʡʩʪʚʠʝʤ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʤʝʨ ʥʘ ʚʲʝʟʜ ʚ ʅʦʨʚʝʛʠʶ. ɺʩʝʛʦ ʥʘ 

ʫʯʘʩʪʠʝ ʚ ʢʦʥʬʝʨʝʥʮʠʠ ʙʳʣʦ ʧʨʠʥʷʪʦ 7 ʟʘʷʚʦʢ ʦʪ ʨʦʩʩʠʡʩʢʠʭ ʫʯʘʩʪʥʠʢʦʚ ʧʝʨʚʳʤʠ 

ʘʚʪʦʨʘʤʠ ʠ 6 ʚ ʢʘʯʝʩʪʚʝ ʩʦʘʚʪʦʨʦʚ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʜʦʢʣʘʜʘʭ. ʉʦʪʨʫʜʥʠʢ ʌɻɹʋ 

çɸɸʅʀʀè ʅʠʢʫʣʠʥʘ ɸ.ʃ. ʚʭʦʜʠʣʘ ʚ ʥʘʫʯʥʳʡ ʢʦʤʠʪʝʪ ʢʦʥʬʝʨʝʥʮʠʠ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ 

ʀʌɸ ʠʤ. ɸ.ʄ.ʆʙʫʭʦʚʘ ʈɸʅ, ʇɸɹʉʀ ʂʅʎ ʈɸʅ ʠ ʄʄɹʀ ʈɸʅ ʫʜʘʣʝʥʥʦ ʫʯʘʩʪʚʦʚʘʣʠ ʚ 

ʩʦʧʫʪʩʪʚʫʶʱʝʤ ʩʝʤʠʥʘʨʝ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʐʧʠʮʙʝʨʛʝʥʘ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ɸʩʩʦʮʠʘʮʠʝʡ 

ʤʦʣʦʜʳʭ ʧʦʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ (APECS). 
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2. 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 

ʇʝʨʚʳʡ ʩʝʤʠʥʘʨ ʧʦ ʧʨʦʝʢʪʫ ʩʦʩʪʦʷʣʩʷ ʚ ʨʝʞʠʤʝ ɺʂʉ 6-7 ʦʢʪʷʙʨʷ 2021 ʛ. ʅʘ ʩʝʤʠʥʘʨʝ 

ʫʯʘʩʪʥʠʢʘʤʠ ʠʟ ʅʦʨʚʝʛʠʠ, ʇʦʣʴʰʠ, ɻʝʨʤʘʥʠʠ, ʀʪʘʣʠʠ, ʏʝʭʠʠ, ʌʨʘʥʮʠʠ, ʗʧʦʥʠʠ 

ʦʙʩʫʞʜʘʣʠʩʴ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʠʟʫʯʝʥʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʘʵʨʦʟʦʣʷ ʥʘ 

ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ, ʤʝʪʦʜʠʢʠ ʦʪʙʦʨʘ ʘʵʨʦʟʦʣʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚʘ ʠ ʘʥʘʣʠʟʘ ʦʪʦʙʨʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʩ ʮʝʣʴʶ ʚʳʨʘʙʦʪʢʠ ʝʜʠʥʦʛʦ 

ʧʨʦʪʦʢʦʣʘ ʦʪʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʜʣʷ ʫʥʠʬʠʢʘʮʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʠ ʚ 

ɸʨʢʪʠʢʝ ʚ ʮʝʣʦʤ. ʅʘʯʘʪ ʩʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʙʟʦʨʥʦʡ ʩʪʘʪʴʠ ʚ ʦʪʯʝʪ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ ʐʧʠʮʙʝʨʛʝʥʘ. ɺʪʦʨʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʩʝʤʠʥʘʨ ʥʘ ʙʘʟʝ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʈɸʕ-ʐ ʚ ʧ. ɹʘʨʝʥʮʙʫʨʛ ʟʘʧʣʘʥʠʨʦʚʘʥ ʥʘ ʘʚʛʫʩʪ 2022 ʛ. 

3. ʉɿʌ çʅʇʆ çʊʘʡʬʫʥè, ʅʦʨʚʝʞʩʢʠʡ ʠʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (NIVA): 

ɻʘʨʤʦʥʠʟʘʮʠʷ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʤʠʢʨʦʧʣʘʩʪʠʢʘ ʚ ʤʦʨʩʢʦʡ ʩʨʝʜʝ ʚ ɸʨʢʪʠʢʝ (HAMPSTER) 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʤʝʥʝ ʩʪʦʨʦʥʘʤʠ ʦʧʳʪʦʤ ʚ ʦʙʣʘʩʪʠ ʘʥʘʣʠʟʘ 

ʤʠʢʨʦʧʣʘʩʪʠʢʘ ʠ ʩʦʟʜʘʥʠʠ ʠʩʭʦʜʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ, 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʦʨʩʢʠʭ ʤʠʢʨʦʧʣʘʩʪʠʢʦʚ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʷ 

ʫʩʣʦʚʠʡ ʜʣʷ ʙʫʜʫʱʝʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʅʦʨʚʝʛʠʠ ʠ ʈʦʩʩʠʠ ʚ ʦʙʣʘʩʪʠ ʤʦʨʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ɸʨʢʪʠʯʝʩʢʦʤ ʨʝʛʠʦʥʝ. 

ɺ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʩʦʪʨʫʜʥʠʢʠ ʉɿʌ ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè ʧʨʠʥʷʣʠ 

ʫʯʘʩʪʠʝ ʚ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪʘʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ 

ʤʠʢʨʦʧʣʘʩʪʠʢʦʤ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʐʧʠʮʙʝʨʛʝʥʘ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʟʘʣʠʚʘʭ 

ɸʜʚʝʥʪʬʴʦʨʜ, ɻʨʝʥʬʴʦʨʜ ʠ ʀʩʬʴʦʨʜ ʚ ʧʝʨʠʦʜ ʩ 1 ʧʦ 6 ʠʶʣʷ 2021 ʛ. ʥʘ ʙʘʟʝ 

ʋʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʎʝʥʪʨʘ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ. 

 

ʄʝʨʦʧʨʠʷʪʠʝ 9 ʚʳʧʦʣʥʝʥʦ ʯʘʩʪʠʯʥʦ.  
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ʌɻɹʋ çʄʫʨʤʘʥʩʢʦʝ ʋɻʄʉè 

ʄʝʨʦʧʨʠʷʪʠʝ 10. ʇʨʦʚʝʜʝʥʠʝ ʨʝʛʫʣʷʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʙʘʟʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʝʨʚʘʪʦʨʠʠ çɹʘʨʝʥʮʙʫʨʛè 

ɺ ʧʝʨʠʦʜ ʩ 01.01.2021 ʛʦʜʘ ʧʦ 31.12.2021 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 2021 ʛʦʜʫ ʩʦʩʪʘʚʠʣʦ 2631 ʯ/ʜʥʝʡ.  

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ 2021 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 2920 ʢʦʤʧʣʝʢʩʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 2021 ʛʦʜʘ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʧʦ ʜʘʥʥʳʤ ɻʄʆ 

ɹʘʨʝʥʮʙʫʨʛ: 

ɺ ʘʨʭʠʚʥʦʤ ʬʦʥʜʝ ʜʘʥʥʳʭ ʄʫʨʤʘʥʩʢʦʛʦ ʋɻʄʉ ʥʘʢʦʧʣʝʥ ʦʛʨʦʤʥʳʡ ʦʙʲʝʤ ʧʝʨʚʠʯʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ. ɼʣʠʪʝʣʴʥʳʝ ʨʷʜʳ 

ʨʝʛʫʣʷʨʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦʟʚʦʣʷʶʪ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ ʦʮʝʥʠʚʘʪʴ 

ʪʝʥʜʝʥʮʠʠ ʧʨʦʠʩʭʦʜʷʱʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʠʟʤʝʥʝʥʠʷ ʘʥʦʤʘʣʠʡ 

ʩʨʝʜʥʝʡ ʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʧʦʜʪʚʝʨʞʜʘʝʪ ʫʚʝʣʠʯʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ʅʘʠʙʦʣʴʰʝʝ 

ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʡ ʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʦʪʤʝʯʘʝʪʩʷ ʚ ʟʠʤʥʠʝ ʤʝʩʷʮʳ. ʅʝ ʩʪʘʣ 

ʠʩʢʣʶʯʝʥʠʝʤ ʠ 2021 ʛʦʜ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʇʦ ʜʘʥʥʳʤ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦ-

ʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ɹʘʨʝʥʮʙʫʨʛ 

ʦʪʢʣʦʥʝʥʠʝ ʩʨʝʜʥʝʡ ʤʝʩʷʯʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʟʘ ʜʝʚʷʪʴ 

ʤʝʩʷʮʝʚ 2021 ʛʦʜʘ ʩʦʩʪʘʚʠʣʦ 3,3 Áʉ 

(ʨʠʩ. 11.1), ʯʪʦ ʚʳʰʝ ʧʨʦʰʣʦʛʦʜʥʝʛʦ 

ʟʥʘʯʝʥʠʷ ʥʘ ʧʦʣʪʦʨʘ ʛʨʘʜʫʩʘ. 

ʅʘʠʙʦʣʴʰʠʝ ʦʪʢʣʦʥʝʥʠʷ 

ʩʨʝʜʥʝʡ ʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ 

ʦʪʤʝʯʘʣʠʩʴ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʩ 

ʷʥʚʘʨʷ ʧʦ ʘʧʨʝʣʴ ʚʢʣʶʯʠʪʝʣʴʥʦ. ɺ 

ʮʝʣʦʤ ʟʠʤʘ 2020-2021 (ʧʝʨʠʦʜ ʩ 

ʦʢʪʷʙʨʷ 2020 ʛʦʜʘ ʧʦ ʘʧʨʝʣʴ 2021 

ʛʦʜʘ) ʙʳʣʘ ʚʳʰʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ ʥʘ 5,5Áʉ. ʅʘʠʙʦʣʴʰʝʝ ʦʪʢʣʦʥʝʥʠʝ ʩʨʝʜʥʝʡ ʤʝʩʷʯʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʦʪʤʝʯʘʣʦʩʴ ʚ ʬʝʚʨʘʣʝ ʠ ʩʦʩʪʘʚʠʣʦ ʧʣʶʩ 8,3Áʉ. 

ʊʘʢʠʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʡ ʩʝʟʦʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ɹʘʨʝʥʮʙʫʨʛʝ ʩʪʘʣʠ 

ʦʪʤʝʯʘʪʴʩʷ ʯʘʱʝ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ɺ XXI ʚʝʢʝ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʪʝʧʣʳʭ ʟʠʤ ʩʦ ʩʨʝʜʥʝʡ 

ʩʝʟʦʥʥʦʡ ʘʥʦʤʘʣʠʝʡ 5Áʉ ʠ ʙʦʣʝʝ ʩʦʩʪʘʚʠʣʘ 38%. 

 
ʈʠʩʫʥʦʢ 11.1 ï ʍʦʜ ʩʨʝʜʥʝʡ ʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

(Áʉ) ʚ 2021 ʛʦʜʫ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʦʡ 
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ɺ 2021 ʛʦʜʫ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʘʥʦʤʘʣʠʷ ʩʨʝʜʥʝʡ ʩʝʟʦʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ʦʪʤʝʯʘʣʘʩʴ ʚʦ ʚʩʝ ʩʝʟʦʥʳ ʛʦʜʘ, ʪʦʣʴʢʦ ʚʝʩʥʘ (ʤʘʡ) ï ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʝ, 

ʣʝʪʦ ï ʚʳʰʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ ʥʘ 0,7Áʉ, ʦʩʝʥʴ (ʩʝʥʪʷʙʨʴ) ï ʥʘ 3,1Áʉ. 

(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 

ɿʘ ʜʝʚʷʪʴ ʤʝʩʷʮʝʚ 2021 ʛʦʜʘ 

ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʚ 

ɹʘʨʝʥʮʙʫʨʛʝ ʩʦʩʪʘʚʠʣʦ 73% ʦʪ ʩʚʦʝʡ 

ʛʦʜʦʚʦʡ ʥʦʨʤʳ (ʨʠʩ.11.2). 

ʅʘʠʤʝʥʴʰʝʝ ʤʝʩʷʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʦʪʤʝʯʘʣʦʩʴ ʚ ʤʘʝ 

(17 ʤʤ ʠʣʠ 63% ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʥʦʨʤʳ) ʠ ʚ ʘʚʛʫʩʪʝ (24 ʤʤ ʠʣʠ 62% ʦʪ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ) ʅʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ï ʚ ʩʝʥʪʷʙʨʝ, ʢʦʛʜʘ 

ʟʘ ʤʝʩʷʮ ʚʳʧʘʣʦ ʙʦʣʝʝ 90 ʤʤ ʦʩʘʜʢʦʚ 

ʠʣʠ 175% ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ. 

ʆʧʘʩʥʳʝ ʷʚʣʝʥʠʷ 

ɿʘ 9 ʤʝʩʷʮʝʚ 2021 ʛʦʜʘ 

ʥʘʙʣʶʜʘʣʦʩʴ 8 ʩʣʫʯʘʝʚ ʩ ʦʯʝʥʴ 

ʩʠʣʴʥʳʤ ʚʝʪʨʦʤ (25 ʤ/ʩ ʠ ʙʦʣʝʝ). 5 ʷʥʚʘʨʷ 2021 ʛʦʜʘ ʦʪʤʝʯʘʣʩʷ ʚʝʪʝʨ ʚ ʧʦʨʳʚʘʭ ʜʦ 33 ʤ/ʩ. 

2. ʄʦʨʩʢʠʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʨʘʙʦʪʳ 

ʅʘ ʩʪʘʥʮʠʠ ʧʨʦʚʦʜʠʣʠʩʴ: 

- 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 1095 ʢʦʤʧʣʝʢʩʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. 

3. ʈʘʜʠʘʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ɺ ʧ. ɹʘʨʝʥʮʙʫʨʛ ʧʨʦʠʟʚʦʜʠʣʦʩʴ 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 ʄʫʨʤʘʥʩʢʫʶ ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ. ʇʦ ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ 

ɻʄʆ ɹʘʨʝʥʮʙʫʨʛ ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ (ʤʦʱʥʦʩʪʴ ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʜʦʟʳ ʥʘ ʤʝʩʪʥʦʩʪʠ) 

ʠʟʤʝʥʷʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʢʦʣʝʙʘʥʠʡ ʧʨʠʨʦʜʥʦʛʦ ʬʦʥʘ ʦʪ 0,08 ʜʦ 0,14 ʤʢɿʚ/ʯʘʩ. 

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 365 ʥʘʙʣʶʜʝʥʠʡ. 

 

ʈʠʩʫʥʦʢ 11.2 ï ʂʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ (ʤʤ) ʚ 2021 

ʛʦʜʫ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʦʡ 
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ʀʟʤʝʨʝʥʠʷ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʟʦʥʘ ʚ ʘʪʤʦʩʬʝʨʝ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʩʚʝʪʣʦʝ ʚʨʝʤʷ ʩʫʪʦʢ 

ʦʟʦʥʦʤʝʪʨʦʤ ʄ-124. ʂʦʣʠʯʝʩʪʚʦ ʪʝʣʝʛʨʘʤʤ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʟʤʝʨʝʥʠʡ ʩʦʩʪʘʚʠʣʦ 365. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʠʟʤʝʨʝʥʠʡ ʯʘʩʦʚʦʡ ʘʤʧʣʠʪʫʜʳ ʠʟʤʝʥʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ 

ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ï 8760 ʯʘʩʦʚ. 

ʀʟʤʝʨʝʥʠʝ ʪʨʝʭʯʘʩʦʚʦʛʦ ʂ-ʠʥʜʝʢʩʘ ʚʦʟʤʫʱʝʥʥʦʩʪʠ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ï 2920 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 8760 ʯʘʩʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʝʨʠʦʜʦʚ ʘʥʦʤʘʣʴʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ï 365 ʩʨʦʢʦʚ. 

ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 110 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 

ʚʝʣʠʢʘ. ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ɹʘʨʝʥʮʙʫʨʛʘ ʚʭʦʜʷʪ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʄʎ ʄɻʌʆ. 

ɽʞʝʩʫʪʦʯʥʘʷ ʛʝʦʤʘʛʥʠʪʥʘʷ ʠ ʨʠʦʤʝʪʨʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʝʨʝʜʘʚʘʣʘʩʴ 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 2021 ʛʦʜ ʩʦʩʪʘʚʠʣ 0,1 ɻʙ. 

ʆʩʫʱʝʩʪʚʣʷʣʘʩʴ ʦʧʝʨʘʪʠʚʥʘʷ ʧʝʨʝʜʘʯʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ɻʄʆ ɹʘʨʝʥʮʙʫʨʛ ʚ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʈʦʩʛʠʜʨʦʤʝʪʘ. 

ɻʄʆ ɹʘʨʝʥʮʙʫʨʛ ʚʢʣʶʯʝʥʘ ʚ ʧʫʙʣʠʢʘʮʠʶ ɺʄʆ ˉ 9 ʊʦʤ ʉ1 ʜʣʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʦʙʤʝʥʘ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʨʝʛʫʣʷʨʥʳʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʙʘʟʝ ɻʄʆ 

ɹʘʨʝʥʮʙʫʨʛ ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʨʝʧʣʘʚʘʥʠʷ. ʇʨʦʜʦʣʞʘʣʦʩʴ ʠʟʫʯʝʥʠʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʘʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ ʠ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʠʟʫʯʝʥʠʶ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʘʨʢʪʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. 

ʆʧʝʨʘʪʠʚʥʘʷ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ɻʄʆ ɹʘʨʝʥʮʙʫʨʛ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ɻʠʜʨʦʤʝʪʮʝʥʪʨʘ ʌɻɹʋ çʄʫʨʤʘʥʩʢʦʝ ʋɻʄʉè ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʥʦʟʦʚ ʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ ʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠ ʦʧʘʩʥʳʭ (ʆʗ) ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʧʦ 

ʚʩʝʡ ʟʦʥʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʄʫʨʤʘʥʩʢʦʛʦ ʋɻʄʉ (ʢʘʢ ʤʦʨʩʢʦʡ, ʪʘʢ ʠ ʤʘʪʝʨʠʢʦʚʦʡ). 

ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʆʗ (ʩʠʣʴʥʳʡ ʩʥʝʛ, ʤʝʪʝʣʴ, ʰʪʦʨʤʦʚʦʡ ʚʝʪʝʨ, ʙʳʩʪʨʦʝ ʦʙʣʝʜʝʥʝʥʠʝ ʩʫʜʦʚ) 

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 2022 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 11. 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 2021 ʛ. ʚʳʧʦʣʥʷʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ, ʚʢʣʶʯʘʶʱʠʝ 

ʨʘʙʦʪʳ ʧʦ ʬʦʥʦʚʦʤʫ ʠ ʣʦʢʘʣʴʥʦʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʟʘʛʨʷʟʥʝʥʠʷ ʦʙʲʝʢʪʦʚ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʨʘʡʦʥʝ ʧʦʩʝʣʢʘ ɹʘʨʝʥʮʙʫʨʛ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʢʚʘʪʦʨʠʠ ʠ 

ʧʦʙʝʨʝʞʴʷ ʟʘʣʠʚʘ ɻʨʸʥʬʴʦʨʜ ʠ ʦʙʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ 

ʨʘʡʦʥʝ ʧ. ʇʠʨʘʤʠʜʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ 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. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠ ʢʦʤʤʝʨʯʝʩʢʠʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʚʝʜʫʱʠʤʠ ʠ ʧʣʘʥʠʨʫʶʱʠʤʠ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʦʙʳʯʝʡ ʨʝʩʫʨʩʦʚ ʠ 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʝʨʝʚʦʟʢʘʤʠ, ʘ ʪʘʢʞʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʙʟʦʨʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ ʚ ɸʨʢʪʠʯʝʩʢʦʤ ʩʝʢʪʦʨʝ ʉʝʚʝʨʦ-ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ʎʝʣʠ ʨʘʙʦʪʳ: 

- ʦʮʝʥʢʘ 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. 

- ʚr ʷʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʠ 
ʣʠʢʚʠʜʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʣʦʢʘʣʠʟʘʮʠʷ, ʧʘʩʧʦʨʪʠʟʘʮʠʷ, ʦʮʝʥʢʘ ʠʭ 

ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ. 

ʂ ʦʩʥʦʚʥʳʤ ʟʘʜʘʯʘʤ ʦʪʥʦʩʠʣʠʩʴ: 

- ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʦʪʙʦʨʘ ʧʨʦʙ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʨʘʡʦʥʝ ʧ. 

ɹʘʨʝʥʮʙʫʨʛ ʠ ʧ. ʇʠʨʘʤʠʜʘ ʩ ʧʨʠʣʝʛʘʶʱʠʤʠ ʘʢʚʘʪʦʨʠʷʤʠ ʟʘʣʠʚʘ ɻʨʝʥʬʴʦʨʜ ʠ ʙʫʭʪʳ 

ʇʝʪʫʥʴʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

- ʚr ʧʦʣʥʝʥʠʝ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʦʙʨʘʥʥʳʭ 

ʦʙʨʘʟʮʦʚ ʠ ʧʨʦʙ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ʈɸʕ-ʐ ʌɻɹʋ çɸɸʅʀʀè (ʧ. ɹʘʨʝʥʮʙʫʨʛ) ʠ ʙʘʟʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ 

ʬʠʣʠʘʣʘ ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ). 

ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ 

ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʚʢʣʶʯʘʣʠ ʦʪʙʦʨ ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʘʵʨʦʟʦʣʷ; ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧ. ɹʘʨʝʥʮʙʫʨʛ ʠ ʇʠʨʘʤʠʜʘ ʠ ʬʦʥʦʚʳʭ ʨʘʡʦʥʦʚ; 

ʤʦʨʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʨʠʜʦʥʥʳʭ ʚʦʜ; ʤʦʨʩʢʠʭ ʚʦʜʥʳʭ ʚʟʚʝʩʝʡ ʥʘ ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʘ 

ɻʨʝʥʬʴʦʨʜ ʠ ʙʫʭʪʳ ʇʝʪʫʥʴʷ (ʟʘʣʠʚ ʀʩʬʴʦʨʜ), ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʦʟʝʨʘ ʉʪʝʤʤʝ ʠ ʨʝʢʠ 

ɻʨʝʥʜʘʣʩʝʣʴʚʘ, ʜʦʣʠʥʘ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʘ ʶʞʥʝʝ ʧʦʩʝʣʢʘ ɹʘʨʝʥʮʙʫʨʛ, ʧʦʯʚʝʥʥʳʭ ʚʦʜ, 

ʧʦʯʚ, ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʅʘ ʚʩʝʭ ʪʦʯʢʘʭ ʦʧʨʦʙʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʙʣʶʜʝʥʠʷ, ʚʢʣʶʯʘʚʰʠʝ ʠʟʤʝʨʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʤʝʪʝʦʧʘʨʘʤʝʪʨʦʚ: ʩʢʦʨʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ 

ʚʝʪʨʘ, ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʚʠʜʠʤʦʩʪʠ, ʢʦʣʠʯʝʩʪʚʘ ʠ ʬʦʨʤʳ 

ʦʙʣʘʯʥʦʩʪʠ, ʥʘʣʠʯʠʷ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ. 

ʅʘ ʚʦʜʥʳʭ ʩʪʘʥʮʠʷʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʚʦʜʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʠʝ ʚʠʟʫʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʥʘʣʠʯʠʝʤ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʧʣʘʚʘʶʱʠʭ ʧʷʪʝʥ ʠ ʧʣʝʥʦʢ, ʩʢʦʧʣʝʥʠʡ ʦʪʤʠʨʘʶʱʠʭ ʚʦʜʦʨʦʩʣʝʡ, ʧʦʷʚʣʝʥʠʷ ʧʦʚʳʰʝʥʥʦʡ 

ʤʫʪʥʦʩʪʠ ʚʦʜʳ, ʧʝʥʳ ʠ ʜʨ. 
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ʇʨʦʠʟʚʦʜʠʣʠʩʴ ʤʘʨʰʨʫʪʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʩʣʦʷ ʧʦʯʚʳ, ʨʘʟʤʝʨʘʤʠ ʠ ʭʘʨʘʢʪʝʨʦʤ ʟʦʥ ʥʘʨʫʰʝʥʥʦʩʪʠ, ʥʘʣʠʯʠʝʤ ʠ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʩʚʘʣʦʢ ʤʫʩʦʨʘ, ʠ ʜʨʫʛʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. 

ʈʘʙʦʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʋ çʅʇʆ 

çʊʘʡʬʫʥè: 

ʂʨʦʧʦʪʦʚ ʄ.ʖ. ï ʥʘʯʘʣʴʥʠʢ ʦʪʨʷʜʘ; 

ʈʳʙʘʣʢʦ ʀ.ɸ. ï ʚʝʜ. ʠʥʞʝʥʝʨ- ʵʢʦʣʦʛ; 

ɻʦʣʷʢʦʚ ɸ.ʄ. ï ʚʝʜ. ʠʥʞʝʥʝʨ- ʭʠʤʠʢ. 

ɿʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʵʪʘʧ 

ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥʳ ʚ ʧʝʨʠʦʜ ʩ 17 ʘʧʨʝʣʷ ʧʦ 25 ʤʘʷ ʥʘ 14 ʥʘʟʝʤʥʳʭ ʠ 1 ʚʦʜʥʦʡ 

ʪʦʯʢʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ ʚ ʨʘʡʦʥʘʭ ʧ. ɹʘʨʝʥʮʙʫʨʛ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʷʭ, ʦʟ. 

ʉʪʝʤʤʝ, ʨ. ɻʨʝʥʜʘʣʩʝʣʴʚʘ, ʤʳʩʘ ɼʨʝʩʩʝʣʴʭʫʩ, ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʛ. ʉʪʫʨʭʝʜʘ, ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʛ. ɻʨʝʥʬʴʦʨʜʬʴʝʣʣʝʪ, ʨʘʡʦʥʝ ʚʝʨʪʦʣʝʪʥʦʡ ʧʣʦʱʘʜʢʠ, ʥʘ ʢʦʪʦʨʳʭ 

ʧʨʦʠʟʚʝʜʝʥ ʦʪʙʦʨ ʧʨʦʙ (ʦʙʨʘʟʮʦʚ) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ: 

- 14 ʧʨʦʙ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ; 

- 2 ʧʨʦʙʳ ʦʟʝʨʥʦʡ ʚʦʜʳ; 

- 42 ʬʠʣʴʪʨʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ; 

- 6 ʬʠʣʴʪʨʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʥʳʭ ʚʟʚʝʩʝʡ ʚ ʦʟʝʨʥʦʡ ʚʦʜʝ; 

- 9 ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʵʨʦʟʦʣʷ ʥʘ ʬʠʣʴʪʨʘʭ ɸʌɸ. 

ʃʝʪʥʠʡ ʵʪʘʧ 

ʃʝʪʥʠʝ ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥʳ ʩ 10 ʠʶʥʷ ʧʦ 8 ʠʶʣʷ ʥʘ 20 ʥʘʟʝʤʥʳʭ ʠ 16 ʚʦʜʥʳʭ 

ʪʦʯʢʘʭ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ ʚ ʨʘʡʦʥʝ ʧ. ɹʘʨʝʥʮʙʫʨʛ, ʧ. ʇʠʨʘʤʠʜʘ, ʦʟ. ʉʪʝʤʤʝ, 

ʟʘʣʠʚʘʭ ɻʨʝʥʬʴʦʨʜ ʠ ɹʠʣʣʝʬʴʦʨʜ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʝʜʝʥ ʦʪʙʦʨ ʧʨʦʙ (ʦʙʨʘʟʮʦʚ) ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ: 

- 40 ʧʨʦʙ ʧʦʯʚʳ; 

- 20 ʧʨʦʙ ʨʘʩʪʝʥʠʡ; 

- 16 ʧʨʦʙ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ; 

- 24 ʧʨʦʙʳ ʤʦʨʩʢʦʡ ʚʦʜʳ; 

- 5 ʧʨʦʙʳ ʦʟʝʨʥʦʡ ʚʦʜʳ; 

- 2 ʧʨʦʙʳ ʨʝʯʥʦʡ ʚʦʜʳ; 

- 9 ʧʨʦʙ ʧʦʯʚʝʥʥʦʡ ʚʦʜʳ; 

- 144 ʧʨʦʙʳ ʚʦʜʥʦʡ ʚʟʚʝʩʠ; 

- 12 ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʵʨʦʟʦʣʷ ʥʘ ʬʠʣʴʪʨʘʭ ɸʌɸ. 

ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʘʥʘʣʠʟʳ: 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʪʫʪʠ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʧʝʨʤʘʥʛʘʥʘʪʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʨʦʙʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʨʪʫʪʠ ʨʘʩʪʚʦʨʦʤ ʭʣʦʨʠʜʘ ʦʣʦʚʘ (II) 

ʜʦ ʤʝʪʘʣʣʘ, ʧʝʨʝʥʦʩʝ ʧʘʨʦʚ ʨʪʫʪʠ ʚ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʢʶʚʝʪʫ ʘʥʘʣʠʟʘʪʦʨʘ ʈɸ-915ʄ ʪʦʢʦʤ 

ʚʦʟʜʫʭʘ (ʤʝʪʦʜ çʭʦʣʦʜʥʦʛʦ ʧʘʨʘè) ʠ ʠʟʤʝʨʝʥʠʠ ʘʪʦʤʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʨʪʫʪʠ ʥʘ ʨʝʟʦʥʘʥʩʥʦʡ 

ʜʣʠʥʝ ʚʦʣʥʳ 253,7 ʥʤ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚʳʧʦʣʥʷʣʦʩʴ ʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʘʣʠʟʘʪʦʨʘ ʞʠʜʢʦʩʪʠ çʌʣʶʦʨʘʪ-02-3ʄè ʬʠʨʤʳ çʃʶʤʵʢʩè. 

ʇʨʦʙʳ ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ 10 ʤʣ ʛʝʢʩʘʥʘ ʚ ʜʝʣʠʪʝʣʴʥʦʡ ʚʦʨʦʥʢʝ ʦʙʲʝʤʦʤ 250 ʤʣ, ʵʢʩʪʨʘʢʪʳ 

ʧʝʨʝʥʦʩʠʣʠ ʚ ʠʟʤʝʨʠʪʝʣʴʥʫʶ ʢʶʚʝʪʫ ʠ ʧʨʦʠʟʚʦʜʠʣʠ ʠʟʤʝʨʝʥʠʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ (ʥʠʪʨʘʪʳ, ʭʣʦʨʠʜʳ, 

ʩʫʣʴʬʘʪʳ, ʥʘʪʨʠʡ, ʢʘʣʠʡ, ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ, ʘʤʤʦʥʠʡ) ʚʳʧʦʣʥʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ 
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ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʥʘ ʙʘʟʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʞʠʜʢʦʩʪʥʦʛʦ ʭʨʦʤʘʪʦʛʨʘʬʘ Shimadzu 

LC-20 c ʢʦʥʜʫʢʪʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʦʨʦʤ. ʇʨʦʙʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ ʤʝʤʙʨʘʥʥʳʝ ʬʠʣʴʪʨʳ ʩ ʨʘʟʤʝʨʦʤ ʧʦʨ 0,45 ʤʢʤ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʘʟʦʪʘ ʠ ʦʙʱʝʛʦ ʫʛʣʝʨʦʜʘ ʚʳʧʦʣʥʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ 

ʘʥʘʣʠʟʘʪʦʨʘ ʦʙʱʝʛʦ ʫʛʣʝʨʦʜʘ ʊʆʉ- Lcsh ʩ ʧʨʠʩʪʘʚʢʦʡ TNM-L (TN, TC, IC, NPOC). 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʨʘʩʪʚʦʨʝʥʥʦʡ ʢʨʝʤʥʝʢʠʩʣʦʪʳ, ʥʠʪʨʠʪʦʚ, ʬʦʩʬʘʪʦʚ, ʦʙʱʝʛʦ 

ʬʦʩʬʦʨʘ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ çShimadzuè UV-1800 ʩ ʧʨʦʪʦʯʥʦʡ ʠ 

ʥʝʧʨʦʪʦʯʥʦʡ ʢʶʚʝʪʘʤʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʫʜʝʣʴʥʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʠʤʦʩʪʠ, ʩʦʣʝʥʦʩʪʠ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 

ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʢʦʥʜʫʢʪʦʤʝʪʨʝ Seven Compact S220 Mettler Toledo, ʱʝʣʦʯʥʦʩʪʴ ʠʟʤʝʨʷʣʘʩʴ 

ʤʝʪʦʜʦʤ ʪʠʪʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʯʝcʢʦʛʦ ʪʠʪʨʘʪʦʨʘ ʊ70 Mettler Toledo. 

ʇʦʜʛʦʪʦʚʣʝʥʳ ʢ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʋ 

çʅʇʆ çʊʘʡʬʫʥè (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ): 

- ʧʨʦʙʳ ʚʦʜʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʇɸʋ, ʍʆʉ, ʊʄ: ʀʪʦʛʦ 192 ʦʙʨʘʟʮʘ. 

- ʧʨʦʙʳ ʧʦʯʚʳ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʀʪʦʛʦ 56 ʦʙʨʘʟʮʦʚ. 

- ʧʨʦʙʳ ʥʘʟʝʤʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʀʪʦʛʦ 20 ʦʙʨʘʟʮʦʚ. 

- ʬʠʣʴʪʨʳ ʩ ʚʦʜʥʳʤʠ ʚʟʚʝʩʷʤʠ. ʀʪʦʛʦ 192 ʬʠʣʴʪʨʘ. 

- ʬʠʣʴʪʨʳ ʩ ʧʨʦʙʘʤʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʵʨʦʟʦʣʷ. ʀʪʦʛʦ 21 ʬʠʣʴʪʨ. 

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 ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʦʝʢʪʘ çHarmonization of methods of marine 

microplastic assessment in the Arctic (HAMPSTER)è ʩʦʪʨʫʜʥʠʢʠ ʉɿʌ ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè 

ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪʘʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ 

ʤʠʢʨʦʧʣʘʩʪʠʢʦʤ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʐʧʠʮʙʝʨʛʝʥʘ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʟʘʣʠʚʘʭ 

ɸʜʚʝʥʪʬʴʦʨʜ, ɻʨʝʥʬʴʦʨʜ ʠ ʀʩʬʴʦʨʜ ʚ ʧʝʨʠʦʜ ʩ 1 ʧʦ 6 ʠʶʣʷ 2021 ʛ. 

ɿʘ 2021 ʛʦʜ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʤ ʬʠʣʠʘʣʦʤ ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè ʦʧʫʙʣʠʢʦʚʘʥʘ ʩʪʘʪʴʷ: 

Frumin G.T., Demeshkin A.S. Environmental and toxicological assessment of the quality of 

water in the lake Bienda-Stemme (Western Spitsbergen) // Russian Journal of General Chemistry. 

2020. ʊ. 90. ˉ 13. ʉ. 2619-2621. 

ɻʦʪʦʚʠʪʩʷ ʢ ʧʝʯʘʪʠ ʩʪʘʪʴʷ ʚ ʨʝʮʝʥʟʠʨʫʝʤʦʤ ʞʫʨʥʘʣʝ çɸʨʢʪʠʢʘ: ʵʢʦʣʦʛʠʷ ʠ 

ʵʢʦʥʦʤʠʢʘè. 

ʄʝʨʦʧʨʠʷʪʠʝ 12 ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ. 
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ʄʝʨʦʧʨʠʷʪʠʷ ʈʦʩʥʝʜʨ 

ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè 

ʄʝʨʦʧʨʠʷʪʠʝ 12. 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, ʩʙʦʨʝ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʩʦʟʜʘʥʠʶ ʢʦʤʧʣʝʢʪʘ 

ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʘʨʪ ʠ ʩʭʝʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʰʪʘʙʘ 1:1 000 000 

ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. ɿʘʢʘʟʯʠʢ ï ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè, ʠʩʧʦʣʥʠʪʝʣʴ ï ɸʆ 

çʇʄɻʈʕè. ʉʧʝʮʠʘʣʠʩʪʳ, 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 ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʣʝʪʥʠʭ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 2021 ʛʦʜʘ: 

- ʩʦʩʪʘʚʣʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʢʘʨʪ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʰʪʘʙʘ 1:100 000 ʥʘ 

ʢʣʶʯʝʚʳʝ ʦʧʦʨʥʳʝ ʫʯʘʩʪʢʠ ʚ ʧʨʝʜʝʣʘʭ ʩʝʚʝʨʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʀʩʬʴʦʨʜʘ 

- ʩʦʟʜʘʥʠʝ ʵʪʘʣʦʥʥʦʡ ʢʦʣʣʝʢʮʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʳʭ 

ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʐʧʠʮʙʝʨʛʝʥʘ. 

ʇʦʣʝʚʘʷ ʛʨʫʧʧʘ ʚ ʩʦʩʪʘʚʝ 6 ʯʝʣʦʚʝʢ ʨʘʙʦʪʘʣʘ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ ʩ 31 ʠʶʣʷ ʧʦ 21 

ʩʝʥʪʷʙʨʷ 2021 ʛʦʜʘ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʘʭ: ʘ) ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ɿʝʤʣʠ ɼʠʢʩʦʥʘ; 

ʙ) ʨʘʡʦʥ ʕʢʤʘʥʬʴʦʨʜʘ; ʚ) ʫʯʘʩʪʦʢ ʊʫʥʜʨʳ ɹʦʛʝʤʘʥʘ; ʛ) ʨʘʡʦʥ ʕʡʜʝʤʙʫʭʪʳ. ɼʦʩʪʘʚʢʘ 

ʧʦʣʝʚʳʭ ʛʨʫʧʧ ʢ ʤʝʩʪʫ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʤʦʨʩʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ (ʢʘʪʝʨ 

çɹʘʨʝʥʮʙʫʨʛè ʠ ʙʘʨʞʘ çʇʠʨʘʤʠʜʘè ɻʊ çɸʨʢʪʠʢʫʛʦʣʴè) (ʨʠʩ.12.1). ʇʦʣʝʚʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʨʫʢʦʚʦʜʠʣ ʉʠʨʦʪʢʠʥ ɸ.ʅ. pechenga-67@yandex.ru. ɺ ʨʘʡʦʥʝ ʕʢʤʘʥʬʴʦʨʜʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʀɸ ʈɸʅ. 

 

ʈʠʩʫʥʦʢ 12.1 ï ʉʭʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʝʚʳʭ ʨʘʙʦʪ 2021 ʛʦʜʘ ʧʦʣʝʚʦʡ ʧʘʨʪʠʠ ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè 
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ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʭʦʜʠʣʠ ʚ ʚʠʜʝ ʥʘʟʝʤʥʳʭ ʠ ʣʦʜʦʯʥʳʭ ʤʘʨʰʨʫʪʦʚ ʠ 

ʚʢʣʶʯʘʣʠ: ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʝʚʠʟʠʦʥʥʦ-ʫʚʷʟʦʯʥʳʝ ʤʘʨʰʨʫʪʳ, ʰʣʠʭʦʚʳʝ ʤʘʨʰʨʫʪʳ, 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʤʧʣʝʢʩ ʦʧʨʦʙʦʚʘʥʠʷ 

(ʛʝʦʭʠʤʠʯʝʩʢʦʝ, ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʝ, ʰʣʠʭʦʚʦʝ, ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʝ, ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʝ). ɺʦ 

ʚʨʝʤʷ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʩʦʩʪʘʚʣʷʣʘʩʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘ ̫ʵʪʘʣʦʥʥʘ ̫ʢʦʣʣʝʢʮʠ ̫ʦʙʨʘʟʮʦʚ ʛʦʨʥʳʭ 

ʧʦʨʦʜ ʐʧʠʮʙʝʨʛʝʥʘ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: 

1. ʉʦʩʪʘʚʣʝʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʢʘʨʪʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʰʪʘʙʘ 

1:100 000 ʜʣʷ ʢʣʶʯʝʚʳʭ ʨʘʡʦʥʦʚ ʐʧʠʮʙʝʨʛʝʥʘ: 

- ʛʝʦʣʦʛʠʯʝʩʢʘʷ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʳ ʠ ʢʘʨʪʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʦʩʪʦʯʥʦʡ 
ʯʘʩʪʠ ɿʝʤʣʠ ɼʠʢʩʦʥʘ; 

- ʛʝʦʣʦʛʠʯʝʩʢʘʷ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʳ ʠ ʢʘʨʪʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʶʛʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɿʝʤʣʠ ʆʩʢʘʨʘ II; 

- ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʨʘʡʦʥʘ ʕʡʜʝʤʙʫʭʪʳ. 

2. ʉʦʙʨʘʥ ʤʘʪʝʨʠʘʣ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ, ʚ ʪʦʤ ʯʠʩʣʝ: 

- ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʚʨʝʤʝʥʠ ʠ ʩʪʝʧʝʥʠ ʤʝʪʘʤʦʨʬʠʟʤʘ, ʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʧʦʟʠʮʠʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʩʝʨʠʡ ɸʪʦʤʬʴʝʣʣʘ (ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ɿʝʤʣʠ ɼʠʢʩʦʥʘ) ʠ 

ɺʝʩʪʛʦʪʘʙʨʝʝʥ (ʨʘʡʦʥ ʕʡʜʝʤʙʫʭʪʳ, ʛʦʨʘ ʄʦʪʘʣʘ); 

- ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʘʙʩʦʣʶʪʥʦʛʦ ʚʦʟʨʘʩʪʘ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ 

ʠʟʫʯʝʥʥʳʭ ʨʘʡʦʥʦʚ: ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʩʫʙʱʝʣʦʯʥʳʭ ʛʨʘʥʠʪʦʠʜʦʚ ʠ ʣʘʤʧʨʦʬʠʨʦʚ 

(ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ɿʝʤʣʠ ɼʠʢʩʦʥʘ); ʨʘʥʥʝ-ʩʨʝʜʥʝʨʠʬʝʡʩʢʦʛʦ ʤʝʪʘʛʘʙʙʨʦʠʜʦʚ (ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ 

ɿʝʤʣʠ ɼʠʢʩʦʥʘ) ʠ ʧʦʟʜʥʝʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ ʤʝʪʘʙʘʟʠʪʦʚ (ʨʘʡʦʥ ʕʡʜʝʤʙʫʭʪʳ); 

- ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɹʠʣʣʝʬʴʦʨʜʩʢʦʡ ʟʦʥʳ ʛʣʫʙʠʥʥʳʭ 

ʨʘʟʣʦʤʦʚ; 

- ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʩʘʜʢʦʚ ʠ ʠʭ ʚʦʟʨʘʩʪʘ; 

- ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʫʯʝʥʥʳʭ ʨʘʡʦʥʦʚ ʘʨʭʠʧʝʣʘʛʘ. 

3. ʆʧʨʝʜʝʣʝʥʳ ʭʘʨʘʢʪʝʨ, ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʚʦʟʨʘʩʪ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʧʨʝʜʝʣʘʭ ʠʟʫʯʝʥʥʳʭ ʨʘʡʦʥʦʚ. 

4. ʉʬʦʨʤʠʨʦʚʘʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ (ʥʘʯʘʣʴʥʘʷ) ʵʪʘʣʦʥʥʘʷ ʢʦʣʣʝʢʮʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʘʨʭʠʧʝʣʘʛʘ ʠ ʩʦʩʪʘʚʣʝʥ ʝʸ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʢʘʪʘʣʦʛ. 

ʇʦʤʠʤʦ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʪʨʫʜʥʠʢʠ çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè ʧʨʦʚʝʣʠ 

ʵʢʩʢʫʨʩʠʶ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʤʫʟʝʶ (ʥʘʭʦʜʠʪʩʷ ʚ ʟʜʘʥʠʠ ʙʳʚʰʝʡ ʙʘʟʳ ʇʄɻʈʕ) ʠ 

ʧʨʦʯʠʪʘʣʠ ʣʝʢʮʠʶ ʧʦ ʛʝʦʣʦʛʠʠ ʐʧʠʮʙʝʨʛʝʥʘ ʜʣʷ ʞʠʪʝʣʝʡ ʧ. ɹʘʨʝʥʮʙʫʨʛ. 

ʄʝʨʦʧʨʠʷʪʠʝ 12 ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ. 
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ʄʝʨʦʧʨʠʷʪʠʷ ʦʨʛʘʥʠʟʘʮʠʡ ʄʠʥʦʙʨʥʘʫʢʠ 

ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʠʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀɻ ʈɸʅ) 

ʄʝʨʦʧʨʠʷʪʠʝ 13. 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 2021 ʛ. ʦʩʥʦʚʥʳʝ ʮʝʣʠ 

ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʣʝʜʫʶʱʠʝ: 

1. ʀʟʫʯʝʥʠʝ ʘʙʣʷʮʠʠ ʥʘ ʨʝʧʝʨʥʳʭ ʣʝʜʥʠʢʘʭ ɿʝʤʣʠ ʅʦʨʜʝʥʰʝʣʴʜʘ (ʦ. ɿʘʧʘʜʥʳʡ 

ʐʧʠʮʙʝʨʛʝʥ) ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʨʝʘʢʮʠʠ ʦʣʝʜʝʥʝʥʠʷ ɿʘʧʘʜʥʦʡ ɸʨʢʪʠʢʠ ʥʘ 

ʩʦʚʨʝʤʝʥʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ; 

2. ɺʣʠʷʥʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʪʝʧʣʦʧʝʨʝʥʦʩ ʚ ʩʠʩʪʝʤʝ ʘʪʤʦʩʬʝʨʘ-

ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʧʦʢʨʦʚ-ʛʨʫʥʪ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʥʳʭ ʫʨʦʚʥʷʭ ʠ ʧʨʠ ʨʘʟʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ; 

3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʧʦʯʚ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʥʘ ʢʨʠʦʢʦʥʠʪʦʚʦʤ ʤʘʪʝʨʠʘʣʝ ʚ 

ʧʝʨʠʛʣʷʮʠʘʣʴʥʦʡ ʟʦʥʝ ʙʳʩʪʨʦʪʘʶʱʠʭ ʣʝʜʥʠʢʦʚ ʦʮʝʥʢʘ ʚʢʣʘʜʘ ʫʛʣʝʨʦʜʘ çʣʝʜʥʠʢʦʚʦʛʦè 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝ; 

4. ɼʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʩʙʦʨʫ ʦʙʨʘʟʮʦʚ ʧʣʘʚʥʠʢʘ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʘʨʭʠʧʝʣʘʛʘ ʥʘ ʧʦʙʝʨʝʞʴʝ ʠ ʚ ʧʨʝʜʝʣʘʭ ʤʦʨʩʢʠʭ ʪʝʨʨʘʩ (ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʘʨʭʠʧʝʣʘʛʘ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʚ ʧʨʝʜʝʣʘʭ ɻʨʝʥʬʴʦʨʜʘ, ɸʜʚʝʥʪʜʘʣʝʥ (ʨʘʡʦʥ ʃʦʥʛʡʠʨʙʶʝʥʘ), ʤʳʩʘ ʉʪʘʨʦʩʪʠʥʘ 

(ʀʩʬʴʦʨʜ). 

5. ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʦʟʝʨ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʦʨʳʚʥʳʭ ʧʘʚʦʜʢʦʚ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʦʪʝʧʣʝʥʠʠ ʠ ʦʮʝʥʢʠ ʧʦʣʫʯʝʥʠʷ 

ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠ ʩʝʤʴ ʩʦʪʨʫʜʥʠʢʦʚ ʀɻ ʈɸʅ, ʚʢʣʶʯʘʷ 3-ʭ ʤʦʣʦʜʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. ʈʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩ 10 ʘʚʛʫʩʪʘ ʧʦ 27 ʩʝʥʪʷʙʨʷ 2021 ʛ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʧʦʣʥʷʣʠ: ʨʫʢʦʚʦʜʠʪʝʣʴ ʨʘʙʦʪ ʆʩʦʢʠʥ ʅ.ʀ. (osokin@igras.ru), ʩʥʩ ʢʛʥ ʏʝʨʥʦʚ ʈ.ɸ., 

(chernov@igras.ru), ʩʥʩ ʢʛʥ ʄʘʚʣʶʜʦʚ ɹ.ʈ. (bulatrm@bk.ru), ʥʩ ʢʛʥ ɸʣʝʢʩʘʥʜʨʠʥ ʄ.ʖ. 

(anothergeometry@gmail.com), ʥʩ ʢʛʥ ʂʫʟʥʝʮʦʚʘ ɺ.ɺ. (kuznetsova@igras.ru), ʠʥʞ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʃʫʢʴʷʥʦʚ ʂ.ɺ., ʠʥʞ. ʅʘʩʳʨʦʚ ɸ.ʅ. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2021 ʛ.: 

1. ʀʟʤʝʨʝʥʠʝ ʚʝʣʠʯʠʥʳ ʘʙʣʷʮʠʠ ʥʘ 

ʣʝʜʥʠʢʝ ɺʦʩʪʦʯʥʳʡ ɻʨʝʥʬʦɹʨʜ ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʜʘʞʝ ʚ ʧʨʦʭʣʘʜʥʦʝ ʣʝʪʦ (2021 ʛ.) 

ʩʨʝʜʥʝʝ ʪʘʷʥʠʝ ʣʝʜʥʠʢʘ ʜʦʩʪʠʛʘʝʪ 2 ʤ ʣʴʜʘ 

ʚ ʛʦʜ (ʨʠʩ. 13.1). 

2. ʅʘ ʦʩʥʦʚʝ ʥʘʪʫʨʥʳʭ ʠʟʤʝʨʝʥʠʡ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ ʜʘʥʘ ʦʮʝʥʢʘ 

ʚʣʠʷʥʠʷ ʚʝʣʠʯʠʥʳ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, 

ʞʠʜʢʠʭ ʦʩʘʜʢʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʤʭʘ, 

ʚʢʣʶʯʘʷ ʝʛʦ ʚʣʘʞʥʦʩʪʴ, ʥʘ ʪʝʨʤʠʯʝʩʢʠʡ 

ʨʝʞʠʤ ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ ʩʣʦʷ ʛʨʫʥʪʘ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʫʪʦʯʥʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ çʘʪʤʦʩʬʝʨʘ ï ʩʥʝʞʥʳʡ ʠ 

ʤʦʭʦʚʳʡ ʧʦʢʨʦʚʳ ï ʤʥʦʛʦʣʝʪʥʷʷ ʤʝʨʟʣʦʪʘè. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʝʣʠʯʠʥʳ ʩʝʟʦʥʥʦ-

ʪʘʣʦʛʦ ʩʣʦʷ ʠ ʚʳʩʦʪʥʦʡ ʜʠʥʘʤʠʢʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʛʨʫʥʪʘ ʥʘ ʢʨʠʦʩʬʝʨʥʦʤ ʧʦʣʠʛʦʥʝ 

(ʛ. ʋʣʘʬ) ʜʣʷ ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʜʝʛʨʘʜʘʮʠʠ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ 

ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʢʨʫʛʣʦʛʦʜʠʯʥʳʭ ʠʟʤʝʨʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʫʥʪʘ ʥʘ ʨʘʟʥʳʭ ʛʣʫʙʠʥʘʭ ʚ 

ʪʦʯʢʘʭ ʥʘ ʨʘʟʥʦʡ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘ ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪʘʭ ʜʦ 70 ʤ ʥʘʜ ʫ.ʤ. 

ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʦʣʱʠʥʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʙʦʣʝʝ 1,5 ʤ, ʤʥʦʛʦʣʝʪʥʷʷ ʤʝʨʟʣʦʪʘ ʥʘʭʦʜʠʪʩʷ 

ʚ ʥʝʫʩʪʦʡʯʠʚʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʥʝ ʢʘʞʜʫʶ ʟʠʤʫ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʤʝʨʟʘʥʠʝ ʩʝʟʦʥʥʦ ʪʘʣʦʛʦ ʩʣʦʷ. 

 
ʈʠʩʫʥʦʢ 13.1 ï ɺʝʣʠʯʠʥʘ ʘʙʣʷʮʠʠ ʥʘ ʣʝʜʥʠʢʝ ɺʦʩʪʦʯʥʳʡ 

ɻʨʝʥʬʴʦʨʜ (ʢʨʘʩʥʘʷ ʪʦʯʢʘ ï 2020 ʛ., ʛʦʣʫʙʘʷ ï 2021 ʛ.) 
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3. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʦʙʨʘʟʮʦʚ ʢʨʠʦʢʦʥʠʪʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʣʝʜʥʠʢʝ ɸʣʴʜʝʛʦʥʜʘ ʠ ʥʘ 

ʤʦʨʝʥʘʭ. ʉʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʚ ʦʙʨʘʟʮʘʭ ʢʨʠʦʢʦʥʠʪʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʘ 

ʚʘʨʴʠʨʫʝʪ ʦʪ 1,47 ʜʦ 4,64%, ʘʟʦʪʘ ï ʦʪ 0,13 ʜʦ 0,23%. ɺ ʧʦʯʚʘʭ ʥʘ ʤʦʨʝʥʝ 16ï18-ʣʝʪʥʝʛʦ 

ʚʦʟʨʘʩʪʘ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʜʦʩʪʘʪʦʯʥʦ ʤʦʥʦʪʦʥʥʦ ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1,90 

ʜʦ 2,54 %, ʘʟʦʪʘ ï ʦʪ 0,12 ʜʦ 0,14%. ɼʣʷ ʧʦʯʚʳ ʥʘ ʤʦʨʝʥʝ 70-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʩʦʜʝʨʞʘʥʠʝ 

ʫʛʣʝʨʦʜʘ ʟʘʤʝʪʥʦ ʤʝʥʴʰʝ ʠ ʤʝʥʷʝʪʩʷ ʦʪ 1,27 ʜʦ 1,82%, ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ï ʦʪ ʩʣʝʜʦʚʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʜʦ 0,14%. ʇʦʯʚʘ ʥʘ ʤʦʨʝʥʝ ʩʪʦʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠ ʧʦʯʚʘ ʥʘ ʤʦʨʩʢʦʡ ʪʝʨʨʘʩʝ 

ʩʦʜʝʨʞʘʪ 2,77 ʠ 2,20% ʫʛʣʝʨʦʜʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ ʠ ʦʢʦʣʦ 1% ʛʣʫʙʞʝ ʧʦ ʧʨʦʬʠʣʶ, 

ʧʨʠ ʵʪʦʤ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚʘʨʴʠʨʫʝʪ ʦʪ 0,07 ʜʦ 0,12%. 

ɺ ʮʝʣʦʤ, ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ, ʪʘʢ ʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʘʟʦʪʦʤ ʚ ʢʨʠʦʢʦʥʠʪʦʚʦʤ 

ʤʘʪʝʨʠʘʣʝ ʠ ʚ ʧʦʯʚʝ, ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʥʘ ʤʦʣʦʜʦʡ ʤʦʨʝʥʝ, ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʦʯʚʘʭ, 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚʥʝ ʩʦʚʨʝʤʝʥʥʦʡ ʧʝʨʠʛʣʷʮʠʘʣʴʥʦʡ ʟʦʥʳ (ʥʘ ʩʪʦʣʝʪʥʝʡ ʤʦʨʝʥʝ, ʥʘ ʤʦʨʩʢʦʡ 

ʪʝʨʨʘʩʝ). ʊʘʢʞʝ ʧʨʦʚʝʜʝʥ ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ ʢʨʠʦʢʦʥʠʪʦʚ ʥʘ ʣʝʜʥʠʢʝ ɺʦʩʪʦʯʥʳʡ ɻʨʝʥʬʦɹʨʜ ʥʘ 

ʨʘʟʥʳʭ ʚʳʩʦʪʥʳʭ ʫʨʦʚʥʷʭ ʜʣʷ ʦʮʝʥʢʠ ʚʳʩʦʪʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

4. ɼʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʠ ʦʪʙʦʨ 95 ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʠʥʳ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʭʨʦʥʦʣʦʛʠʡ ʧʦ ʩʝʚʝʨʫ ʝʚʨʦʧʝʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

ʩʢʘʥʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ 60 ʦʙʨʘʟʮʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʨʘʥʝʝ, ʧʦʟʚʦʣʠʣʠ ʩʦʩʪʘʚʠʪʴ 2 ʧʣʘʚʘʶʱʠʝ 

ʭʨʦʥʦʣʦʛʠʠ S03A (198 ʣʝʪ) ʠ S07A (219 ʣʝʪ). ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʜʦʩʪʦʚʝʨʥʦʤ ʩʭʦʜʩʪʚʝ ʧʨʠʨʦʩʪʘ 

ʜʨʝʚʝʩʠʥʳ ʠʣʠ ʦ ʧʨʦʠʟʨʘʩʪʘʥʠʠ ʜʨʝʚʦʩʪʦʷ ʚ ʧʦʭʦʞʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ (Cook and 

KairiȊkġtis 1990; ʐʠʷʪʦʚ ʠ ʜʨ. 2000). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʟʘʯʘʩʪʫʶ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʣʘʚʥʠʢ, ʪʘʢ 

ʢʘʢ ʜʝʨʝʚʴʷ, ʚʳʙʨʦʰʝʥʥʳʝ ʘʨʢʪʠʯʝʩʢʠʤʠ ʪʝʯʝʥʠʷʤʠ ʥʘ ʙʝʨʝʛ, ʭʦʨʦʰʦ ʩʦʭʨʘʥʷʶʪʩʷ ʠ ʤʦʛʣʠ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʫʞʜʘʭ (Shumilov et al. 2020). ʆʜʥʘʢʦ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʜʘʪʠʨʦʚʘʥʠʷ ʭʨʦʥʦʣʦʛʠʠ S03A, ʩʦʩʪʘʚʣʝʥʥʦʡ ʠʟ ʦʙʨʘʟʮʦʚ ʢʦʨʦʙʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚ 

ʧʦʩʝʣʢʝ ɹʘʨʝʥʮʙʫʨʛ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʨʝʚʝʩʠʥʘ ʜʣʷ ʝʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, 

ʙʳʣʘ ʟʘʚʝʟʝʥʘ ʚ ʩʝʨʝʜʠʥʝ 20 ʚʝʢʘ (ʧʦʣʫʯʝʥʥʘʷ ʜʘʪʘ ï 1945 ʛ.) ʠʟ ʨʫʩʩʢʦʡ ɸʨʢʪʠʢʠ (ʙʘʩʩʝʡʥ 

ʨʝʢʠ ʉʝʚʝʨʥʘʷ ɼʚʠʥʘ) ʥʘ ʢʦʨʘʙʣʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʜʘʪʠʨʦʚʘʥʠʷ ʧʣʘʚʥʠʢʘ, ʦʪʦʙʨʘʥʥʦʛʦ ʥʘ ʤʳʩʝ ʌʠʥʥʝʩʝʪ (S07A) 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʙʨʘʟʮʳ ʩ ʥʘʜʝʞʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʜʘʪʠʨʫʶʪʩʷ ʜʨʫʛ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʨʫʛʘ ʠ ʧʦʟʚʦʣʷʶʪ ʧʦʩʪʨʦʠʪʴ ʧʣʘʚʘʶʱʫʶ ʭʨʦʥʦʣʦʛʠʶ (ʨʠʩ. 13.2). ʆʪʥʦʩʠʪʝʣʴʥʦ ʭʨʦʥʦʣʦʛʠʠ 

Solovki (1185-2017 ʛʛ.) ʦʙʨʘʟʮʳ ʜʘʪʠʨʫʶʪʩʷ 1572 ʛ. ʩ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

(ttest=4,6, ʦʙʱʠʡ ʧʝʨʠʦʜ 219 ʣʝʪ), ʥʦ ʜʘʪʠʨʦʚʢʫ ʥʝʦʙʭʦʜʠʤʦ ʫʪʦʯʥʷʪʴ ʠʟ-ʟʘ ʝʝ ʥʠʟʢʦʡ 

ʩʪʝʧʝʥʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. 

ʘ  

ʙ  

ʈʠʩʫʥʦʢ 13.2 ï (ʘ) ʨʝʟʫʣʴʪʘʪʳ ʜʘʪʠʨʦʚʘʥʠʷ ʧʣʘʚʥʠʢʘ ʚ ʧʨʦʛʨʘʤʤʝ COFECHA, ʧʣʘʚʘʶʱʘʷ ʭʨʦʥʦʣʦʛʠʷ S07A, (ʙ) 

ʨʝʟʫʣʴʪʘʪʳ ʜʘʪʠʨʦʚʘʥʠʷ ʧʣʘʚʘʶʱʝʡ ʭʨʦʥʦʣʦʛʠʠ S07A (ʤʳʩ ʌʠʥʥʝʩʝʪ) ʧʦ ʭʨʦʥʦʣʦʛʠʠ, ʩʦʩʪʘʚʣʝʥʥʦʡ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʠʥʳ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʉʦʣʦʚʝʮʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ 
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4. ʀʟʤʝʨʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʷʜʘ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʦʟʝʨ 

ɿʝʤʣʠ ʅʦʨʜʝʥʰʝʣʴʜʘ ʧʦʟʚʦʣʠʣʦ ʧʦʩʪʨʦʠʪʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʛʣʫʙʠʥʳ ʦʟʝʨʘ 

ʦʪ ʝʛʦ ʧʣʦʱʘʜʠ. ʕʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ 

ʪʦʣʴʢʦ ʜʣʷ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ (ʨʠʩ. 

13.2). 

ɼʘʣʴʥʝʡʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʚ 2021 ʛ. ʙʫʜʫʪ 

ʧʦʣʫʯʝʥʳ ʧʦʟʜʥʝʝ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʚʩʝʭ 

ʩʦʙʨʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 
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Singh, G., Lavrentiev, I.I., Glazovsky, A.F., Patil, A., Mohanty, S., Khromova, T.E., 
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ʧʦʢʨʦʚʘ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʛʨʫʥʪʘ. ʃʸʜ ʠ ʉʥʝʛ. 2021. 61(2). ʩ. 195-205. DOI 

10.31857/S2076673421020081 

ʆʩʦʢʠʥ ʅ.ʀ., ʉʦʩʥʦʚʩʢʠʡ ɸ.ɺ. ɺʣʠʷʥʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʤʦʭʦʚʦʛʦ ʧʦʢʨʦʚʘ ʧʦ ʜʘʥʥʳʤ ʠʟʤʝʨʝʥʠʡ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ // 

ʂʨʠʦʩʬʝʨʘ ɿʝʤʣʠ, 2021, ʊ.25, ˉ4, ʩ. 17-25. DOI 10.15372/KZ20210402. 

ʉʦʩʥʦʚʩʢʠʡ ɸ.ɺ., ʏʝʨʥʦʚ ʈ.ɸ. ɺʣʠʷʥʠʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʦʭʣʘʞʜʝʥʠʝ 
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ʐʧʠʮʙʝʨʛʝʥʘ // ʂʨʠʦʩʬʝʨʘ ɿʝʤʣʠ (ʚ ʧʝʯʘʪʠ). 

ɿʘʟʦʚʩʢʘʷ ʕ.ʇ., ʄʝʨʛʝʣʦʚ ʅ.ʉ., ʐʠʰʢʦʚ ɺ.ɸ., ɼʦʣʛʠʭ ɸ.ɺ., ɼʦʙʨʷʥʩʢʠʡ ɸ.ʉ., 
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ʈʠʩʫʥʦʢ 13.2 ï ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʛʣʫʙʠʥʳ 

ʦʟʝʨʘ ʚ ʤʝʪʨʘʭ ʦʪ ʝʛʦ ʧʣʦʱʘʜʠ ʚ ʢʚ. ʤʝʪʨʘʭ 
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ʌɻɹʋʅ ʌʀʎ ʂʦʣʴʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʌʀʎ ʂʅʎ ʈɸʅ) 

ʄʝʨʦʧʨʠʷʪʠʝ 14. ʀʟʫʯʝʥʠʝ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʬʘʟ-

ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ ʨʝʜʢʠʭ, ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠ ʨʘʩʩʝʷʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ 

ʄʝʨʦʧʨʠʷʪʠʝ ʥʝ ʚʳʧʦʣʥʝʥʦ ʚ ʩʚʷʟʠ ʩ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʚʝʩʪʠ ʦʪʙʦʨ ʧʦʣʝʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚʩʣʝʜʩʪʚʠʝ ʩʦʭʨʘʥʷʶʱʠʭʩʷ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʤʝʨ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ.  
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ʌɻɹʋʅ ʄʫʨʤʘʥʩʢʠʡ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ 

(ʄʄɹʀ ʈɸʅ) 

ʄʝʨʦʧʨʠʷʪʠʝ 15. ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ ʬʴʦʨʜʦʚ ʠ ʤʦʨʝʡ, ʦʤʳʚʘʶʱʠʭ 

ʘʨʭʠʧʝʣʘʛ ʐʧʠʮʙʝʨʛʝʥ 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʚ 

2021 ʛ.  ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʪʝʤʳ ʛʦʩʟʘʜʘʥʠʷ çʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ 

ʬʴʦʨʜʦʚ ʠ ʤʦʨʝʡ, ʦʤʳʚʘʶʱʠʭ ʘʨʭʠʧʝʣʘʛ ʐʧʠʮʙʝʨʛʝʥè, ʘ ʪʘʢʞʝ ʚ ʨʘʤʢʘʭ 

ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ 

ʐʧʠʮʙʝʨʛʝʥ ʚ 2021 ʛʦʜʫ. 

ɺ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʳʭ ʵʢʦʩʠʩʪʝʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2021 ʛʛ. ʫʯʝʥʳʝ ʄʄɹʀ 

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 ʠ 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:  

- ʩʙʦʨ ʥʘʫʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʤʦʨʩʢʠʭ ʵʢʩʧʝʜʠʮʠʷʭ ʚ ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ; 

- ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʄʄɹʀ ʚ ʄʫʨʤʘʥʩʢʝ; 

- ʧʫʙʣʠʢʘʮʠʷ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʚ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʟʜʘʥʠʷʭ, ʘ ʪʘʢʞʝ ʧʦʧʫʣʷʨʠʟʘʮʠʷ 
ʧʨʦʚʦʜʠʤʳʭ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʙʟʦʨ ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʧʨʦʚʝʜʝʥʥʳʭ ʄʄɹʀ ʈɸʅ ʚ 2021 ʛʛ. ʚ ʨʘʤʢʘʭ ʢʘʞʜʦʛʦ ʙʣʦʢʘ, 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʥʘʩʪʦʷʱʝʤ ʤʘʪʝʨʠʘʣʝ. 

ʕʢʩʧʝʜʠʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʚ ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʚ 2021 ʛ. ʚʳʧʦʣʥʷʣʠʩʴ ʧʦ 

ʜʚʫʤ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

ʉʙʦʨ ʥʘʫʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʤʦʨʩʢʠʭ ʵʢʩʧʝʜʠʮʠʷʭ ʚ ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥʝ 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ 

ʵʢʩʧʝʜʠʮʠʦʥʥʳʡ ʩʙʦʨ ʥʘʫʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʄʄɹʀ ʚ ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ ʚ 2021 ʛ. ʟʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʅʀʉ çɼʘʣʴʥʠʝ ɿʝʣʝʥʮʳè ʚ ʥʦʷʙʨʝ-ʜʝʢʘʙʨʝ. 

ʄʦʨʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʕʢʩʧʝʜʠʮʠʷ ʥʘ ʅʀʉ çɼʘʣʴʥʠʝ ɿʝʣʝʥʮʳè ʩʦʩʪʦʷʣʘʩʴ ʚ ʢʦʥʮʝ ʥʦʷʙʨʷ ï ʥʘʯʘʣʝ ʜʝʢʘʙʨ ̫

2021 ʛ. (ʨʠʩ. 15.1). ʄʦʨʩʢʠʝ ʥʘʫʯʥʳʝ ʨʘʙʦʪ rʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʚʦʜʘʭ ʐʧʠʮʙʝʨʛʝʥʘ ʚʝʣʠʩʴ 

ʚ ʪʝʯʝʥʠʝ 12 ʜʥʝʡ. ɺ ʵʢʩʧʝʜʠʮʠʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʩʦʪʨʫʜʥʠʢʠ ʄʄɹʀ ʠ ʄɻʊʋ. ɺ ʩʚʷʟʠ ʩ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʢʦʨʦʥʘʚʠʨʫʩʘ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʟʘʭʦʜʳ ʩʫʜʥʘ ʚ ʧʦʨʪʳ ɹʘʨʝʥʮʙʫʨʛʘ ʠ 

ʃʦʥʛʡʠʨʙʶʝʥʘ ʨʘʟʨʝʰʝʥʳ ʥʝ ʙʳʣʠ. ʕʢʩʧʝʜʠʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʩʠʣʠ ʢʦʤʧʣʝʢʩʥʳʡ 

ʵʢʦʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʦʭʚʘʪʠʣʠ ʘʢʚʘʪʦʨʠʠ ʩʠʩʪʝʤʳ ʟʘʣʠʚʘ ʀʩʬʴʦʨʜ ʥʘ ʥʝʩʢʦʣʴʢʠʭ 

ʨʘʟʨʝʟʘʭ ʠ ʧʦʣʠʛʦʥʘʭ. 
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ʂʦʤʧʣʝʢʩ ʨʘʙʦʪ ʚʢʣʶʯʘʣ CTD-

ʟʦʥʜʠʨʦʚʘʥʠʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʣʝʥʦʩʪʠ ʤʦʨʩʢʦʡ ʚʦʜʳ 

ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʜʥʘ, ʦʪʙʦʨ ʧʨʦʙ ʥʘ 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ, ʨʘʜʠʦʘʢʪʠʚʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʜʦʥʥʦʛʦ ʦʩʘʜʢʘ. ɹʫʜʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩʝʪʥʦʡ ʣʦʚ ʟʦʦʧʣʘʥʢʪʦʥʘ. 

ɺ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʠ ʦʪʦʙʨʘʥʳ 

ʦʙʨʘʟʮʳ ʧʣʘʥʢʪʦʥʘ ʧʦ ʩʦʚʤʝʩʪʥʦʡ ʩ 

ʋʥʠʚʝʨʩʠʪʝʪʩʢʠʤ ʮʝʥʪʨʦʤ ʥʘ 

ʐʧʮʠʙʝʨʛʝʥʝ ʧʨʦʛʨʘʤʤʝ ʄʦʥʠʪʦʨʠʥʛʘ 

ʩʠʩʪʝʤʳ ʀʩʬʴʦʨʜʘ (IMOS) 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʦʨʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʨʘʡʦʥʝ ʐʧʠʮʙʝʨʛʝʥʘ ʚ 

2021 ʛʦʜʫ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʩʝʤʴ ʥʘʫʯʥʳʭ 

ʩʦʪʨʫʜʥʠʢʦʚ ʄʄɹʀ, ʚʢʣʶʯʘʷ 6 ʤʦʣʦʜʳʭ 

ʫʯʝʥʳʭ: ʥʘʯʘʣʴʥʠʢ ʵʢʩʧʝʜʠʮʠʠ ɿʠʤʠʥʘ 

ʆ.ʃ., ʨʘʜʠʦʵʢʦʣʦʛ ɺʘʣʫʡʩʢʘʷ ɼ.ɸ., 

ʦʢʝʘʥʦʣʦʛ ɺʦʜʦʧʴʷʥʦʚ ɼ.ɸ., ʙʝʥʪʦʣʦʛ 

ɻʘʨʙʫʣʴ ɽ.ɸ., ʛʠʜʨʦʭʠʤʠʢ ʀʰʢʫʣʦʚʘ 

ʊ.ɻ., ʘʣʴʛʦʣʦʛ ʉʘʣʘʭʦʚ ɼ.ʆ., 

ʧʣʘʥʢʪʦʥʦʣʦʛ ʏʦʚʛʘʥ ʆ.ɺ.  

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʦʣʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ 

ʄʄɹʀ ʚ ʄʫʨʤʘʥʩʢʝ 

ɺ ʪʝʯʝʥʠʝ ʷʥʚʘʨʷ-ʦʢʪʷʙʨʷ 2021 ʛ., 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʦʜʠʣʘʩʴ ʦʙʨʘʙʦʪʢʘ 

ʧʦʣʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʜʛʦʪʦʚʢʘ 

ʧʫʙʣʠʢʘʮʠʡ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʄʄɹʀ ʚ ʄʫʨʤʘʥʩʢʝ. 

ʇʫʙʣʠʢʘʮʠʷ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʚ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʟʜʘʥʠʷʭ, ʧʦʧʫʣʷʨʠʟʘʮʠʷ 

ʧʨʦʚʦʜʠʤʳʭ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

ʉʦʪʨʫʜʥʠʢʠ ʄʄɹʀ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ: 

ʃʝʙʝʜʝʚʘ ʅ.ɺ. ɻʥʝʟʜʦʚʘʥʠʝ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʯʠʩʪʠʢʘ ʚ ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʣʘʥʜʰʘʬʪʝ ʥʘ 

ʐʧʠʮʙʝʨʛʝʥʝ. ʋʩʪʥʳʡ ʜʦʢʣʘʜ ʥʘ XV ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ, ʧʦʩʚʷʱʸʥʥʦʡ ʧʘʤʷʪʠ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʄʝʥʟʙʠʨʘ (165-ʣʝʪʠʝ ʩʦ ʜʥʷ 

ʨʦʞʜʝʥʠʷ), ʀʨʢʫʪʩʢ, ʘʚʛʫʩʪ, 2021 ʛ. (ʦʥʣʘʡʥ) 

ʄʦʠʩʝʝʚ ɼ.ɺ. ʇʘʥʝʣʴʥʳʝ ʚʳʩʪʫʧʣʝʥʠʷ. Polar Night Week 2021. Zoom. 11-15 ʷʥʚʘʨʷ 

2021 ʛ. 

ʄʦʠʩʝʝʚ ɼ.ɺ. Russian Marine Research in Spitsbergen. On line Keynote Speech. Research 

in Svalbard: APECS 1-day workshop. November 1, 2021. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʫʙʣʠʢʦʚʘʥʳ 5 ʩʪʘʪʝʡ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ ʠ 

ʩʙʦʨʥʠʢʘʭ: 

ʃʝʙʝʜʝʚʘ ʅ.ɺ., ʋʩʷʛʠʥʘ ʀ.ʉ., ɺʘʣʫʡʩʢʘʷ ɼ.ɸ. ʈʘʜʠʦʥʫʢʣʠʜʳ ʚ ʧʦʯʚʘʭ ʪʠʧʠʯʥʦʡ 

ʘʨʢʪʠʯʝʩʢʦʡ ʪʫʥʜʨʳ ʠ ʧʦʜ ʢʦʣʦʥʠʝʡ ʧʪʠʮ ʚ ʨʘʡʦʥʝ ʨʦʩʩʠʡʩʢʦʛʦ ʧʦʩʝʣʢʘ ɹʘʨʝʥʮʙʫʨʛ (ɸʨʭ. 

ʐʧʠʮʙʝʨʛʝʥ) // ɸʪʦʤʥʘʷ ʵʥʝʨʛʠʷ (ʦʪʧʨʘʚʣʝʥʘ 22/04/2021, ʚ ʧʝʯʘʪʠ) (ʉʩʳʣʢʘ ʥʘ ʙʘʟʦʚʫʶ ʪʝʤʫ 

ʧʦ ʐʧʠʮʙʝʨʛʝʥʫ) 

ɼʘʫʚʘʣʴʪʝʨ ɺ.ɸ., ʄʝʱʝʨʷʢʦʚ ʅ.ʀ., ʋʩʷʛʠʥʘ ʀ.ʉ., ɼʫʭʥʦ ɻ.ʅ., ʐʘʨʠʥ ɺ.ɺ., 

ʉʣʫʢʦʚʩʢʠʡ ɿ.ʀ., ɼʝʥʠʩʦʚ ɼ.ɹ. ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʟʝʨʘ ʌʘʨʘ, 

 
ʈʠʩʫʥʦʢ 15.1 ï  ʉʪʘʥʮʠʠ ʠ ʤʘʨʰʨʫʪ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʄʄɹʀ ʥʘ ʅʀʉ çɼʘʣʴʥʠʝ ɿʝʣʝʥʮʳè, 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʥʘ ʥʦʷʙʨʴ-ʜʝʢʘʙʨʴ 2021 ʛ. 
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ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ // ʊʨʫʜʳ ʌʝʨʩʤʘʥʦʚʩʢʦʡ ʥʘʫʯʥʦʡ ʩʝʩʩʠʠ ɻʀ ʂʅʎ ʈɸʅ, 2021. ʊ. 18, ʩ. 

145ï149. DOI: 10.31241/FNS.2021.18.026 

ʄʝʱʝʨʷʢʦʚ ʅ.ʀ., ʋʩʷʛʠʥʘ ʀ.ʉ. ʆʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʧʨʦʣʠʚʘ ʉʪʫʨ-ʬʴʦʨʜ (ʘʨʭʠʧʝʣʘʛ ʐʧʠʮʙʝʨʛʝʥ) ʚ ʧʝʨʠʦʜ ʩ 1950 ʧʦ 2019 ʛʦʜʳ // ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʵʢʦʩʠʩʪʝʤ ʤʦʨʝʡ ɸʨʢʪʠʢʠ: ʇʨʦʛʨʘʤʤʘ ʠ ʪʝʟʠʩʳ XXXIX ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ 

ʄʫʨʤʘʥʩʢʦʛʦ ʤʦʨʩʢʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʧʦʩʚʷʱʝʥʥʦʡ ʛʦʜʫ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; [ʦʪʚ. ʨʝʜ. ʆ.ʇ. ʂʘʣʠʥʢʘ]; ʄʫʨʤʘʥʩʢʠʡ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʈɸʅ. ï ʄʫʨʤʘʥʩʢ: ʄʄɹʀ ʈɸʅ, 2021. ʉ. 29ï30. 

ʅʦʩʢʦʚʠʯ ɸ.ʕ. ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʙʠʦʣʦʛʠʠ ʜʚʫʩʪʚʦʨʯʘʪʦʛʦ ʤʦʣʣʶʩʢʘ 

Macoma calcarea (Gmelin, 1791) ʚ ʟʘʣʠʚʝ ɻʨʝʥʬʦɹʨʜ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ // ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʵʢʦʩʠʩʪʝʤ ʤʦʨʝʡ ɸʨʢʪʠʢʠ: ʇʨʦʛʨʘʤʤʘ ʠ ʪʝʟʠʩʳ XXXIX ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ 

ʄʫʨʤʘʥʩʢʦʛʦ ʤʦʨʩʢʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʧʦʩʚʷʱʝʥʥʦʡ ʛʦʜʫ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; [ʦʪʚ. ʨʝʜ. ʆ.ʇ. ʂʘʣʠʥʢʘ]; ʄʫʨʤʘʥʩʢʠʡ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʈɸʅ. ï ʄʫʨʤʘʥʩʢ: ʄʄɹʀ ʈɸʅ, 2021. ʉ. 31ï32. 

Sßreide J.E., Pitusi V., Vader A., Damsg¬rd B., Nilsen F., Skogseth R., Poste A., Bailey A., 

Kovacs K.M., Lydersen Ch., Gerland S., Descamps S., Strßm H., Renaud P.E., Christensen G., 

Arvnes M.P., Graczyk P., Moiseev D., Singh R.K., B®-langer S., Elster J., UrbaŒski J., Moskalik 

M., Wiktor J., Wňsğawski J.M. Environmental status of Svalbard coastal waters: coastscapes and 

focal ecosystem components (SvalCoast) (Chapter 6) // Moreno-Ib§¶ez et al (eds) SESS report 

2020. Svalbard Integrated Arctic Earth Observing System, Longyearbyen, 2021, p. 142ï175. DOI: 

10.5281/zenodo.4293849. ISSN 2535-6321 

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 16. ʈʘʩʪʠʪʝʣʴʥʦ-ʧʦʯʚʝʥʥʳʝ ʨʝʩʫʨʩʳ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʷʝʤʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʚ ʫʩʣʦʚʠʷʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʥʘ 

ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ 

ʎʝʣʴ ʧʨʦʝʢʪʘ: ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʬʦʪʦʪʨʦʬʥʦʡ ʙʠʦʪʳ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʤʦʥʠʪʦʨʠʥʛ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʦʮʝʥʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʚ 

ʚʳʩʦʢʦʰʠʨʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʐʧʠʮʙʝʨʛʝʥʘ; ʤʦʨʬʦʣʦʛʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. 

ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ:  

1. ʀʥʚʝʥʪʘʨʠʟʘʮʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʬʦʪʦʪʨʦʬʥʦʡ ʙʠʦʪʳ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ, 

ʚʳʷʚʣʝʥʠʝ ʥʦʚʳʭ ʜʣʷ ʨʝʛʠʦʥʘ, ɸʨʢʪʠʢʠ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ; ʩʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʚʠʜʦʚ; ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ; ʚʳʷʚʣʝʥʠʝ ʠ ʦʧʠʩʘʥʠʝ ʥʦʚʳʭ ʜʣʷ ʥʘʫʢʠ 

ʚʠʜʦʚ, ʠʟʫʯʝʥʠʝ ʬʠʣʦʛʝʥʠʠ ʘʨʢʪʠʯʝʩʢʠʭ ʪʘʢʩʦʥʦʚ ʥʘ ʚʥʫʪʨʠʚʠʜʦʚʦʤ ʠ ʠʥʬʨʘʚʠʜʦʚʦʤ 

ʫʨʦʚʥʷʭ (ʛʝʥʝʪʠʯʝʩʢʠʡ ʠ ʵʚʦʣʶʮʠʦʥʥʳʡ ʘʩʧʝʢʪʳ); ʚʳʷʚʣʝʥʠʝ ʢʣʠʤʘʪʦʛʝʥʥʳʭ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʬʦʪʦʪʨʦʬʥʦʡ ʙʠʦʪʳ. 

2. ʊʠʧʦʣʦʛʠʷ (ʩʠʥʪʘʢʩʦʥʦʤʠʷ) ʮʝʥʦʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ 

ʵʢʦʩʠʩʪʝʤ ʩ ʫʯʝʪʦʤ ʟʦʥʘʣʴʥʦʡ ʠ ʧʦʜʟʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ; ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʠ 

ʤʦʥʠʪʦʨʠʥʛ ʙʠʦʮʝʥʦʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. 

3. ʀʟʫʯʝʥʠʝ ʘʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ 

ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʵʢʦʣʦʛʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ ʣʠʰʘʡʥʠʢʦʚ ʚ 

ʩʦʦʙʱʝʩʪʚʘʭ ʘʨʢʪʠʯʝʩʢʠʭ ʪʫʥʜʨ. ɸʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ 

ʘʚʪʦʪʨʦʬʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʚʳʷʚʣʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠ ʩʢʦʨʦʩʪʠ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ 

ʩʦʦʙʱʝʩʪʚʘʭ ʘʨʢʪʠʯʝʩʢʠʭ ʪʫʥʜʨ. 

4. ʀʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʣʦʞʝʥʠʷ ʠ ʩʚʦʡʩʪʚ ʧʦʯʚ ʠ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ, ʘʥʘʣʠʟ ʩʫʪʦʯʥʦʡ ʵʤʠʩʩʠʠ ʉʆ2 ʚ ʘʨʢʪʠʯʝʩʢʠʭ ʧʦʯʚʘʭ, ʠʟʫʯʝʥʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʚ ʧʦʯʚʘʭ ʐʧʠʮʙʝʨʛʝʥʘ. 

ʕʢʩʧʝʜʠʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʥʝ ʩʦʩʪʦʷʣʠʩʴ ʠʟ-ʟʘ ʧʘʥʜʝʤʠʠ ʥʦʚʦʡ 

ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. ʂʘʤʝʨʘʣʴʥʳʝ ʨʘʙʦʪʳ ʧʦ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʧʨʝʜʳʜʫʱʠʝ ʧʦʣʝʚʳʝ ʩʝʟʦʥʳ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ. 

ɺʳʧʦʣʥʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʫʢʦʚʦʜʠʣʠ: 

ɼʘʚʳʜʦʚ ɼ.ɸ., ʢ.ʙ.ʥ., ʟʘʤ. ʜʠʨ. ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ d_disa@mail.ru 

ʂʘʰʫʣʠʥʘ ɻ.ʄ. ʜ.ʙ.ʥ., ʛʣ.ʥ.ʩ., galina.kashulina@gmail.com  

ʂʦʥʩʪʘʥʪʠʥʦʚʘ ʅ.ɸ., ʜ.ʙ.ʥ., ʛʣ.ʥ.ʩ. nadya50@list.ru 

ʐʤʘʢʦʚʘ ʅ.ʖ., ʚ.ʥ.ʩ., ʜ.ʙ.ʥ. shmanatalya@yandex.ru 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʬʦʪʦʪʨʦʬʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʙʠʦʪʳ: ʮʠʘʥʦʧʨʦʢʘʨʠʦʪʳ, 

ʣʠʰʘʡʥʠʢʠ, ʧʝʯʝʥʦʯʥʠʢʠ, ʤʭʠ, ʩʦʩʫʜʠʩʪʳʝ ʨʘʩʪʝʥʠʷ; ʨʘʩʪʠʪʝʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ; ʧʦʯʚʳ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʤʝʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 

ɼʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ɹʨʘʫʥ-ɹʣʘʥʢʝ. ʊʘʙʣʠʯʥʘʷ 

ʩʦʨʪʠʨʦʚʢʘ ʦʧʠʩʘʥʠʡ ʚʳʧʦʣʥʝʥʘ ʚʨʫʯʥʫʶ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʚʝʨʢʦʡ ʨʝʟʫʣʴʪʘʪʦʚ ʤʝʪʦʜʘʤʠ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʠ ʦʨʜʠʥʘʮʠʠ ʦʧʠʩʘʥʠʡ ʚ ʧʨʦʛʨʘʤʤʝ ExStatR (ʅʦʚʘʢʦʚʩʢʠʡ, 2016). ɼʣʷ 

ʚʳʷʩʥʝʥʠʷ ʩʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʛʦʣʴʮʦʚʳʭ ʧʫʩʪʳʥʴ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʦʧʠʩʘʥʠʷ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ (Eurola 1968, Hadaļ 1989, Mºller 2000), ʘ ʪʘʢʞʝ 

ʦʧʠʩʘʥʠʷ ʪʠʧʦʚʳʭ ʘʩʩʦʮʠʘʮʠʡ ʚ ʉʢʘʥʜʠʥʘʚʩʢʠʭ ʛʦʨʘʭ (Nordhagen 1928, 1943). ʇʨʠ 

ʩʨʘʚʥʝʥʠʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩʠʥʪʘʢʩʦʥʦʚ ʠ ʜʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʛʨʘʤʤʫ ExStatR (ʅʦʚʘʢʦʚʩʢʠʡ 2016), ʤʝʪʦʜ ʥʝʤʝʪʨʠʯʝʩʢʦʛʦ ʤʥʦʛʦʤʝʨʥʦʛʦ 

ʰʢʘʣʠʨʦʚʘʥʠʷ ð NMS ʠ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ c ʛʨʫʧʧʠʨʦʚʢʦʡ ʧʦ ʩʨʝʜʥʠʤ ʘʨʠʬʤʝʪʠʯʝʩʢʠʤ ð 
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UPGMA. ɺ ʢʘʯʝʩʪʚʝ ʤʝʨʳ ʩʭʦʜʩʪʚʘ/ʨʘʩʩʪʦʷʥʠʷ ʚ ʦʙʦʠʭ ʤʝʪʦʜʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʉyʨʝʥʩʝʥʘ-ʏʝʢʘʥʦʚʩʢʦʛʦ (ʅʦʚʘʢʦʚʩʢʠʡ 2006, 2016). ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʬʣʦʨʳ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʛʦʣʴʮʦʚʳʭ ʧʫʩʪʳʥʴ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʩʠʩʪʝʤʫ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʊ.ɻ. ʇʦʣʦʟʦʚʦʡ (1978, 1994), ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ ʅ.ɸ. ʉʝʢʨʝʪʘʨʝʚʦʡ 

(2004), ʠ ʩʠʩʪʝʤʫ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʅ.ɸ. ʉʝʢʨʝʪʘʨʝʚʦʡ (2004) ʩ 

ʢʦʨʨʝʢʪʠʨʦʚʢʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʜʢʦʡ Annotated Checklist of the Panarctic Flora (PAF) 

Vascular Plants (http://panarcticflora.org/). 

ʀʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʰʘʡʥʠʢʦʚ ʚʝʣʘʩʴ ʩ ʧʦʤʦʱʴʁ  ʙʠʥʦʢʫʣʷʨʥʳʭ ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʠʭ 

ʤʠʢʨʦʩʢʦʧʦʚ ʠ ʤʠʢʨʦʩʢʦʧʦʚ ʧʨʦʭʦʜʷʱʝʛʦ ʩʚʝʪʘ ʄɹʉ-10, Zeiss NU 2, Zeiss Primo Star. 

ʆʧʨʝʜʝʣʝʥʠʝ ʣʠʰʘʡʥʠʢʦʚ ʧʨʦʠʟʚʝʜʝʥʦ 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). 

ʉʙʦʨ ʮʠʘʥʦʧʨʦʢʘʨʠʦʪ ʧʨʦʚʦʜʠʣʩʷ ʤʘʨʰʨʫʪʥʳʤ ʤʝʪʦʜʦʤ, ʦʧʠʩʘʥʠʝ ʤʝʩʪʦʦʙʠʪʘʥʠʡ 

ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʠʟʤʝʨʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʦʩʚʝʱʝʥʥʦʩʪʠ, ʨʅ, 

ʚʣʘʞʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ. ɸʥʘʣʠʟ ʘʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 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 ʧʨʦʚʦʜʠʣʦʩ ɹ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ (BG-11 ʠ Z8). 

ʇʦʣʫʯʝʥʥʳʝ ʘʣʴʛʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʢʫʣʴʪʫʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʦʢʫʩʦʚ 16S-23S ʠ ITS ʨʈʅʂ.  

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʪʘʢʩʦʥʦʚ ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ CRIS (http://kpabg.ru/cris/ ʄʝʣʝʭʠʥ ʠ ʜʨ. 2013, Melekhin et al. 

2019). ʂʘʨʪʠʨʦʚʘʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʜʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɻʀʉ QGIS. 

ʆʮʝʥʢʘ ʩʪʝʧʝʥʠ ʧʣʘʩʪʠʯʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ 

ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʦʩʪʘʚʘ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʩʫʤʤʘʨʥʳʭ ʣʠʧʠʜʦʚ 

ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʘʨʢʪʠʯʝʩʢʠʭ ʪʫʥʜʨ ʚʳʧʦʣʥʝʥʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʨʠʠ, ʛʘʟʦʞʠʜʢʦʩʪʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʬʣʫʦʨʝʩʮʝʥʮʠʠ, 

ʩʚʝʪʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʠ ʛʨʘʚʠʤʝʪʨʠʠ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʣʦʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʚ ʧʦʯʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʠʟʫʯʘʣʘʩʴ ʚ ʧʝʨʠʦʜ ʩ 2012 ʧʦ 2019 ʛʛ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʨʘʩʪʝʥʠʷ ʦʚʩʘ (Avena sativa), ʣʠʩʪʴʷ ʠʚʢʠ ʧʦʣʷʨʥʦʡ (Salix polaris), ʤʭʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʩʘʥʠʦʥʠʠ (Sanionia uncinata) ʠ ʮʝʣʣʶʣʦʟʘ (ʨʠʩ. 16.1). ɺʦʟʜʫʰʥʦ ʩʫʭʠʝ ʨʘʩʪʝʥʠʷ ʚ 

ʢʘʧʨʦʥʦʚʳʭ ʤʝʰʦʯʢʘʭ ʧʦʤʝʱʘʣʠ ʚ ʥʠʞʥʶʶ ʯʘʩʪʴ ʚʝʨʭʥʝʛʦ ʦʨʛʘʥʦʛʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʆ ʧʦʯʚ 

ʥʘ ʧʣʦʱʘʜʢʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʨʘʟʣʠʯʥʦʡ ʚʳʩʦʪʝ ʛʦʨʥʦʛʦ ʭʨʝʙʪʘ ɻʨʝʥʬʴʦʨʜ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʧ. ɹʘʨʝʥʮʙʫʨʛ (ʨʠʩ. 16.2). ʄʝʰʦʯʢʠ ʩ ʦʩʪʘʪʢʘʤʠ ʨʘʩʪʝʥʠʡ ʠʟʚʣʝʢʘʣʠ ʯʝʨʝʟ 1, 2 

ʠ 3 ʛʦʜʘ ʵʢʩʧʦʟʠʮʠʠ ʚ ʧʦʯʚʝ. ʉʢʦʨʦʩʪʴ ʨʘʟʣʦʞʝʥʠʷ ʦʮʝʥʠʚʘʣʠ ʧʦ ʧʦʪʝʨʝ ʚʝʩʘ ʦʙʨʘʟʮʦʚ ʚ 3-4 

ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ɺ ʠʩʭʦʜʥʳʭ ʠ ʵʢʩʧʦʥʠʨʦʚʘʚʰʠʭʩʷ ʦʙʨʘʟʮʘʭ ʦʧʨʝʜʝʣʷʣʠ ʚʣʘʞʥʦʩʪʴ ʠ 

ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʧʦ ʀ.ɺ. ʊʶʨʠʥʫ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʦʩʠʣʠ ʢʦʤʧʣʝʢʩʥʳʡ 

ʭʘʨʘʢʪʝʨ. ʂʨʦʤʝ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʢʦʨʦʩʪʴʶ ʨʘʟʣʦʞʝʥʠʷ ʥʘ ʧʣʦʱʘʜʢʘʭ ʨʝʛʫʣʷʨʥʦ ʦʧʨʝʜʝʣʷʣʠ 

ʚʣʘʞʥʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʯʚ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʥʘʫʯʥʳʝ ʚʳʚʦʜʳ: 
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ʀʟʫʯʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

ʀʟʫʯʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʦ ʧʦ 

ʧʦʣʝʚʳʤ ʤʘʪʝʨʠʘʣʘʤ ʧʨʦʰʣʳʭ ʣʝʪ ʠ ʦʙʦʙʱʝʥʠʠ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʣʝʥ ʧʨʦʜʨʦʤʫʩ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʛʦʣʴʮʦʚʳʭ ʧʫʩʪʳʥʴ ʐʧʠʮʙʝʨʛʝʥʘ. 

ɺ ʛʦʨʘʭ ʐʧʠʮʙʝʨʛʝʥʘ ʛʦʣʴʮʦʚʳʝ ʧʫʩʪʳʥʠ ï ʵʪʦ 

ʧʦʷʩ ʥʝʩʦʤʢʥʫʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 

ʨʘʩʧʦʣʘʛʘʶʱʠʡʩʷ ʚʳʰʝ ʧʦʷʩʘ ʩʦʤʢʥʫʪʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʘʨʢʪʠʯʝʩʢʠʭ ʪʫʥʜʨ. ɺ ʥʠʭ ʥʘʤʠ 

ʚʳʜʝʣʝʥʳ 5 ʘʩʩʦʮʠʘʮʠʡ ʠ 1 ʪʠʧ ʩʦʦʙʱʝʩʪʚ, 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ 4 ʩʦʶʟʘʤ, 4 ʧʦʨʷʜʢʘʤ, 4 ʢʣʘʩʩʘʤ. ɺ 

ʢʣʘʩʩʝ Racomitrietea heterostichi Neumayr 1971 ï 

ʘʩʩ. Andreaeo rupestriïRacomitrietum microcarpi. ɺ 

ʢʣʘʩʩʝ Thlaspietea rotundifolii Br.-Bl. et al. 1947 ï 

ʘʩʩ. Sphaerophoro-Racomitrietum lanuginosi (Hadaļ 

1946) Hofm. 1968 ʠ ʘʩʩ. Papaveretum dahliani 

Hofm. 1968, ʘ ʪʘʢʞʝ ʪʠʧ ʩʦʦʙʱʝʩʪʚ 

Krustenflechten-Saxifraga oppositifolia (Mºller 

2000). ɺ ʢʣʘʩʩʝ Salicetea herbaceae Br.-Bl. et al. 

1947 ï ʘʩʩ. Phippsietum algidae-concinnae Nordh. 

1943. ɺ ʢʣʘʩʩʝ Carici rupestris-Kobresietea bellardii 

Ohba 1974 ï ʘʩʩ. Dryadetum minoris Hadaļ 1946. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʘʨʮʠʘʣʴʥʘʷ ʬʣʦʨʘ 

ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʛʦʣʴʮʦʚʳʭ ʧʫʩʪʳʥʴ 

ʐʧʠʮʙʝʨʛʝʥʘ ʥʘʩʯʠʪʳʚʘʝʪ 57 ʚʠʜʦʚ. ɺ ʩʧʝʢʪʨʝ 

ʰʠʨʦʪʥʳʭ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ʧʨʝʦʙʣʘʜʘʶʪ ʚʠʜʳ ʘʨʢʪʠʯʝʩʢʦʡ ʬʨʘʢʮʠʠ (89%), 

ʧʨʠ ʨʘʚʥʦʡ ʜʦʣʝ ʘʨʢʪʠʯʝʩʢʠʭ (46%) ʠ ʘʨʢʪʦ-

ʘʣʴʧʠʡʩʢʠʭ (43%) ʚʠʜʦʚ. ɼʦʣʠ ʛʠʧʦʘʨʢʪʠʯʝʩʢʠʭ ʠ 

ʘʨʢʪʦ-ʙʦʨʝʘʣʴʥʳʭ ʚʠʜʦʚ ʪʘʢʞʝ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳ 

(5% ʠ 6%). ʕʪʦ ʩʧʝʢʪʨ ʘʨʢʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʬʣʦʨʳ, 

ʧʦʜʪʠʧ ʚʳʩʦʢʦʘʨʢʪʠʯʝʩʢʠʡ (ʂʦʨʦʣʝʚʘ ʠ ʜʨ., 2014). 

ɺ ʩʧʝʢʪʨʝ ʜʦʣʛʦʪʥʳʭ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʚʠʜʳ ʩ ʮʠʨʢʫʤʧʦʣʷʨʥʳʤ 

ʘʨʝʘʣʦʤ (82%), ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʚʠʜʳ ʩ ʘʤʬʠ-

ʘʪʣʘʥʪʠʯʝʩʢʠʤ (ʚʦʩʪʦʯʥʦ-ʘʤʝʨʠʢʘʥʩʢʠʤ-

ʝʚʨʦʧʝʡʩʢʠʤ) ʘʨʝʘʣʦʤ (11%). ʉʨʝʜʠ ʞʠʟʥʝʥʥʳʭ 

ʬʦʨʤ ʧʨʝʦʙʣʘʜʘʶʪ ʪʨʘʚʷʥʠʩʪʳʝ ʤʥʦʛʦʣʝʪʥʠʢʠ 

(96%) ʧʨʠ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʜʦʣʝ ʩʪʝʨʞʥʝʢʦʨʥʝʚʳʭ 

ʪʨʘʚʷʥʠʩʪʳʭ ʤʥʦʛʦʣʝʪʥʠʢʦʚ (45%), ʢʫʩʪʘʨʥʠʯʢʠ 

ʩʦʩʪʘʚʣʷʶʪ 4%, ʠʭ ʚʩʝʛʦ 3 ʚʠʜʘ (Cassiope teragona, 

Dryas octopetala, Salix polaris). ʅʘ ʐʧʠʮʙʝʨʛʝʥʝ 

ʧʦʷʩ ʛʦʣʴʮʦʚʳʭ ʧʫʩʪʳʥʴ ʩʭʦʞ ʩ ʧʦʷʩʦʤ ʛʦʨʥʳʭ 

ʘʨʢʪʠʯʝʩʢʠʭ ʪʫʥʜʨ ʧʦ ʩʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ, 

ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʠ ʩʪʨʫʢʪʫʨʝ ʬʣʦʨʳ. ɺ ʵʪʦʤ ʝʛʦ ʦʪʣʠʯʠʝ 

ʦʪ ʧʦʷʩʘ ʛʦʣʴʮʦʚʳʭ ʧʫʩʪʳʥʴ ʂʦʣʴʩʢʦʛʦ ʧ-ʦʚʘ, ʢʦʪʦʨʳʡ ʨʝʟʢʦ ʦʪʜʝʣʝʥ ʧʦ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʪ 

ʥʠʞʝ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʛʦʨʥʳʭ ʪʫʥʜʨ. 

  
Avena sativa Salix polaris 

  
ʄʭʠ ʎʝʣʣʶʣʦʟʘ 

ʈʠʩʫʥʦʢ 16.1 ï ʄʘʪʝʨʠʘʣ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ 

ʧʦʯʚʘʭ ʐʧʠʮʙʝʨʛʝʥʘ: ʨʘʩʪʝʥʠʷ ʦʚʩʘ (Avena 

sativa), ʣʠʩʪʴʷ ʠʚʢʠ ʧʦʣʷʨʥʦʡ (Salix polaris), ʤʭʠ 

ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʘʥʠʦʥʠʠ (Sanionia uncinata) ʠ 

ʣʠʩʪʢʠ ʮʝʣʣʶʣʦʟʳ 

 

ʈʠʩʫʥʦʢ 16.2 ï ʈʘʩʧʦʣʦʞʝʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʣʦʱʘʜʝʡ ʥʘ ʨʘʟʣʠʯʥʦʡ 

ʚʳʩʦʪʝ ʛʦʨʥʦʛʦ ʭʨʝʙʪʘ ɻʨʝʥʬʴʦʨʜ 
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ʀʟʫʯʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʬʦʪʦʪʨʦʬʥʦʡ ʙʠʦʪʳ 

ʆʙʦʙʱʝʥʳ ʜʘʥʥʳʝ ʧʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʮʠʘʥʦʧʨʦʢʘʨʠʦʪ 

ʘʨʭʠʧʝʣʘʛʘ. ʉʦʩʪʘʚʣʝʥ ʠ ʦʧʫʙʣʠʢʦʚʘʥ ʘʢʪʫʘʣʴʥʳʡ ʘʥʥʦʪʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ʚʠʜʦʚ 

ʮʠʘʥʦʧʨʦʢʘʨʠʦʪ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʣʦʨʳ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ 321 ʪʘʢʩʦʥ, ʚʢʣʶʯʘʷ 293 ʚʠʜʘ, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ 54,2% ʦʪ ʬʣʦʨʳ ɸʨʢʪʠʢʠ. ɺʧʝʨʚʳʝ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʚʳʷʚʣʝʥʦ 85 ʚʠʜʦʚ (29% ʦʪ 

ʬʣʦʨʳ). ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʦ ʚʩʝʩʪʦʨʦʥʥʝʝ ʩʨʘʚʥʝʥʠʝ ʬʣʦʨʳ ʮʠʘʥʦʧʨʦʢʘʨʠʦʪ ʐʧʠʮʙʝʨʛʝʥʘ ʩ 

ʬʣʦʨʦʡ ʝʚʨʦʘʟʠʘʪʩʢʦʡ ɸʨʢʪʠʢʠ. ɸʥʘʣʠʟ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʬʣʦʨʘ 

ʘʨʭʠʧʝʣʘʛʘ ʷʚʣʷʝʪʩʷ ʙʦʛʘʪʝʡʰʝʡ ʩʨʝʜʠ ʚʩʝʭ ʨʝʛʠʦʥʦʚ ʝʚʨʦʘʟʠʘʪʩʢʦʛʦ ʩʝʢʪʦʨʘ ɸʨʢʪʠʢʠ. 

ɸʢʪʫʘʣʴʥʳʡ ʯʝʢ-ʣʠʩʪ ʮʠʘʥʦʧʨʦʢʘʨʠʦʪ, ʩʦʜʝʨʞʘʱʠʡ ʜʘʥʥʳʝ ʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷʭ, ʵʢʦʣʦʛʠʠ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ, ʘ ʪʘʢʞʝ ʬʦʪʦʛʨʘʬʠʠ ʤʥʦʛʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʝʜʢʠʭ, ʚʠʜʦʚ, ʜʦʩʪʫʧʥʳʡ ʚ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ, ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʤʦʥʠʪʦʨʠʥʛʘ ʮʠʘʥʦʧʨʦʢʘʨʠʦʪ ʚ ʘʨʢʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, 

ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʩʭʦʜʷ ʠʟ ʣʦʢʘʣʴʥʳʭ ʟʘʜʘʯ ʜʣʷ ʦʮʝʥʢʠ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ 

(Davydov 2021). 

ʀʟʫʯʝʥʳ ʢʦʣʣʝʢʮʠʠ ʣʠʰʘʡʥʠʢʦʚ, ʩʦʙʨʘʥʥʳʝ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ ʥʘ ʦ. ʉʝʚʝʨʦ-

ɺʦʩʪʦʯʥʘʷ ɿʝʤʣʷ ʚ ʨʘʡʦʥʝ ʟʘʣʠʚʘ ʀʥʥʚʠʢʘ (Innvika Bay). ɺʳʧʦʣʥʝʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ 

ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʧʦʜʛʦʪʦʚʣʝʥ ʘʥʥʦʪʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ʣʠʰʘʡʥʠʢʦʚ ʜʣʷ ʫʢʘʟʘʥʥʦʛʦ ʨʘʡʦʥʘ, 

ʚʢʣʶʯʘʶʱʠʡ 159 ʚʠʜʦʚ. ɼʚʘ ʚʠʜʘ ï Alectoria gowardii ʠ Peltigera elisabethae ʫʢʘʟʳʚʘʶʪʩʷ ʜʣʷ 

ʬʣʦʨʳ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʚʧʝʨʚʳʝ, 36 ʚʠʜʦʚ ï ʨʘʥʝʝ ʥʝ ʫʢʘʟʳʚʘʣʠʩʴ ʜʣʷ ʦ. ʉʝʚʝʨʦ-

ɺʦʩʪʦʯʥʘʷ ɿʝʤʣʷ. ɺʳʷʚʣʝʥʦ 27 ʨʝʜʢʠʭ ʜʣʷ ʐʧʠʮʙʝʨʛʝʥʘ ʚʠʜʦʚ (Konoreva, Chesnokov 2021a), 

ʚ ʪʦʤ ʯʠʩʣʝ Aspilidea myrinii, Candelariella borealis, Gyalecta erythrozona, Miriquidica deusta, 

Rhizocarpon viridiatrum ʥʘʡʜʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʘʨʭʠʧʝʣʘʛʘ ʚʦ ʚʪʦʨʦʡ ʨʘʟ, Aspicilia cinerea, 

Cetraria nigricans, Cladonia arbuscular, Cystocoleus ebeneus, Lecidea ecrustacea, Peltigera 

frippii, Rhizocarpon eupetraeoides, Rinodina terrestris, Stereocaulon cumulatum, Toninia squalida, 

Verrucaria hydrela ï ʚ ʪʨʝʪʠʡ ʨʘʟ. ʂʦʣʣʝʢʮʠʠ ʛʝʨʙʘʨʠʷ KPABG ʜʦʧʦʣʥʝʥʘ 200 ʦʙʨʘʟʮʘʤʠ 

ʣʠʰʘʡʥʠʢʦʚ. 

ɿʘʚʝʨʰʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʣʝʢʮʠʠ ʧʝʯʝʥʦʯʥʠʢʦʚ, ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʐʧʠʮʙʝʨʛʝʥʘ. ʇʦʜʛʦʪʦʚʣʝʥ ʥʦʚʳʡ ʘʥʥʦʪʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ʧʝʯʝʥʦʯʥʠʢʦʚ ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ, ʢʦʪʦʨʳʡ ʥʘʩʯʠʪʳʚʘʝʪ 109 ʚʠʜʦʚ, 50 ʚʠʜʦʚ, ʧʨʠʚʦʜʷʱʠʭʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʨʘʥʝʝ 

ʠʩʢʣʶʯʝʥʳ ʠʟ ʩʦʩʪʘʚʘ ʬʣʦʨʳ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʜʦʚ ʜʘʝʪʩʷ ʧʦ 28 ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʨʘʡʦʥʘʤ 

ʐʧʠʮʙʝʨʛʝʥʘ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʩʳʣʢʘʤʠ ʥʘ ʚʩʝ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ. ɺʳʷʚʣʝʥʳ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷʭ 66 ʚʠʜʦʚ ʥʦʚʳʭ ʜʣʷ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ʘʨʭʠʧʝʣʘʛʘ. ɼʚʘ ʚʠʜʘ Neoorthocaulis 

hyperboreus ʠ Riccardia chamedryfolia ʜʣʷ ʬʣʦʨʳ ʐʧʠʮʙʝʨʛʝʥʘ ʚʳʷʚʣʝʥʳ ʚʧʝʨʚʳʝ 

(Sºderstrºm et al. 2021). 

ʇʨʦʜʦʣʞʝʥʦ ʠʟʫʯʝʥʠʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʭʦʚ ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ. ʆʙʨʘʙʦʪʘʥ ʤʘʪʝʨʠʘʣ, ʩʦʙʨʘʥʥʳʡ ʚ ʨʘʡʦʥʝ ʟʘʣʠʚʘ ʀʥʥʚʠʢʘ, ʷʚʣʷʶʱʝʡʩʷ ʯʘʩʪʴʶ 

ʟʘʣʠʚʘ ɼʫʚʝʨʬʴʦʨʜ ʥʘ ʩʝʚʝʨʥʦʤ ʧʦʙʝʨʝʞʴʝ ʦ. ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʘʷ ɿʝʤʣʷ. ʉʦʩʪʘʚʣʝʥ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʩʧʠʩʦʢ, ʚʢʣʶʯʘʶʱʠʡ 106 ʚʠʜʦʚ ʤʭʦʚ ʠ 1 ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʪʘʢʩʦʥ. ʀʟ ʥʠʭ 17 

ʚʠʜʦʚ ʩʯʠʪʘʶʪʩʷ ʨʝʜʢʠʤʠ ʜʣʷ ʘʨʭʠʧʝʣʘʛʘ (Frisvoll and Elvebakk 1996), 7 ï ʨʝʜʢʠʤʠ, ʠ 4 ʚʠʜʘ 

ï ʚʧʝʨʚʳʝ ʥʘʡʜʝʥʳ ʥʘʤʠ ʥʘ ʦʩʪʨʦʚʝ. ʇʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʙʨʠʦʬʣʦʨʘ ʠʟʫʯʝʥʥʦʛʦ ʨʘʡʦʥʘ 

ʪʠʧʠʯʥʘ ʜʣʷ ʣʦʢʘʣʴʥʳʭ ʬʣʦʨ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ɿʝʤʣʠ: ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʠʞʝ, ʯʝʤ ʚ 

ʪʫʥʜʨʦʚʳʭ ʬʣʦʨʘʭ; ʠʟ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʚ ʚʳʧʘʜʘʝʪ ʩʝʤʝʡʩʪʚʦ Sphagnaceae, ʘ 

ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ Polytrichaceae ʠ Grimmiaceae; ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʥʦʛʠʝ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ʪʫʥʜʨʦʚʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʚʠʜʳ ʠ ʨʦʜʳ ʤʭʦʚ (Fontinalis, Hypnum, 

Rhytidium, Pleurozium ʠ ʜʨ.). ʀʟʫʯʝʥʥʘʷ ʣʦʢʘʣʴʥʘʷ ʙʨʠʦʬʣʦʨʘ ʙʣʠʟʢʘ ʢ ʠʟʫʯʝʥʥʦʡ ʥʘʤʠ ʨʘʥʝʝ 

ʣʦʢʘʣʴʥʦʡ ʬʣʦʨʝ ʤʭʦʚ ʨʘʡʦʥʘ ʉʝʪʝʨʙʫʭʪʳ (ʪʘʢʞʝ ɼʫʚʝʨʬʴʦʨʜ), ʛʜʝ ʦʪʤʝʯʝʥʦ 102 ʚʠʜʘ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʛʘʯʝ ʬʣʦʨʳ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʈʠʡʧʬʴʦʨʜʘ (ɿʝʤʣʷ 

ʇʨʠʥʮʘ ʆʩʢʘʨʘ), ʛʜʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʚʩʝʛʦ 77 ʚʠʜʦʚ (ʨʠʩ. 16.3). 

ɺ ʩʠʣʫ ʙʝʜʥʦʩʪʠ ʬʣʦʨ ʧʦʣʷʨʥʳʭ ʧʫʩʪʳʥʴ ʩʧʝʢʪʨ çʚʝʜʫʱʠʭè ʨʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʪʦʣʴʢʦ 

3-4 ʨʦʜʘʤʠ, ʦʩʪʘʣʴʥʳʝ ʩʦʜʝʨʞʘʪ ʧʦ 1-3 ʚʠʜʘ ʠ ʨʘʥʞʠʨʦʚʘʪʴ ʠʭ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ. ʉʧʝʢʪʨ çʚʝʜʫʱʠʭè ʩʝʤʝʡʩʪʚ ʪʘʢʞʝ ʧʣʦʭʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥ, ʤʥʦʛʠʝ ʩʝʤʝʡʩʪʚʘ 

ʚʢʣʶʯʘʶʪ ʦʜʠʥʘʢʦʚʦʝ ʯʠʩʣʦ ʚʠʜʦʚ. 



65 

 

ʇʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʙʨʠʦʬʣʦʨʘ 

ʀʥʥʚʠʢʠ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʝʝ ʩʭʦʜʩʪʚʦ ʪʘʢʞʝ 

ʩ ʬʣʦʨʦʡ ʤʭʦʚ ʉʝʪʝʨʙʫʭʪʳ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʭʦʜʩʪʚʘ 

(ʪʘʙʣ. 16.1). 

ʆʮʝʥʢʘ ʩʪʝʧʝʥʠ ʧʣʘʩʪʠʯʥʦʩʪʠ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʠ 

ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ 

ʨʘʩʪʝʥʠʡ ɿʘʧʘʜʥʦʛʦ ʐʧʠʮʙʝʨʛʝʥʘ ʧʨʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ 

ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʥʦʨʤʘʣʴʥʦʡ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʠ ʚʳʞʠʚʘʥʠʷ ʚ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʨʘʩʪʝʥʠʷ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʟʘʱʠʪʥʳʝ 

ʤʝʭʘʥʠʟʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʬʠʟʠʦʣʦʛʦ-

ʙʠʦʭʠʤʠʯʝʩʢʠʝ. ʃʠʧʠʜʳ, ʢʘʢ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʝʤʙʨʘʥ ʠ 

ʜʨʫʛʠʭ ʦʨʛʘʥʦʠʜʦʚ ʨʘʩʪʠʪʝʣʴʥʦʡ ʢʣʝʪʢʠ, ʢʘʢ 

ʟʘʱʠʪʥʳʝ ʚʝʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ 

ʫʯʘʩʪʥʠʢʘʤʠ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʀʩʩʣʝʜʦʚʘʥʳ 11 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠʟ 8 

ʩʝʤʝʡʩʪʚ ʘʨʢʪʠʯʝʩʢʠʭ ʪʫʥʜʨ ʦ. ɿʘʧʘʜʥʳʡ 

ʐʧʠʮʙʝʨʛʝʥ. ʀʟ ʥʠʭ 7 ʪʨʘʚʷʥʠʩʪʳʭ 

ʤʥʦʛʦʣʝʪʥʠʢʦʚ: ʩʝʤ. Caryophyllaceae ï 

ʟʚʝʟʜʯʘʪʢʘ ʧʨʠʟʝʤʠʩʪʘʷ (Stellaria humifusa 

Rottb.), ʷʩʢʦʣʢʘ ʘʣʴʧʠʡʩʢʘʷ (Cerastium 

alpinum L.), ʩʤʦʣʝʚʢʘ ʙʝʩʩʪʝʙʝʣʴʥʘʷ (Silene 

acaulis L.); ʩʝʤ. Polygonaceae ï ʢʠʩʣʠʯʥʠʢ 

ʜʚʫʧʝʩʪʠʯʥʳʡ (Oxyria digyna (L.) Hill); ʩʝʤ. 

Ranunculaceae ï ʣʶʪʠʢ ʩʝʨʥʦ-ʞʸʣʪʳʡ 

(Ranunculus sulphureus Soland.); ʩʝʤ. Saxifragaceae ï ʢʘʤʥʝʣʦʤʢʘ ʜʝʨʥʠʩʪʘʷ (Saxifraga 

cespitosa L.), ʢʘʤʥʝʣʦʤʢʘ ʧʦʥʠʢʘʶʱʘʷ (S. cernua L.); 4 ʚʠʜʘ ʢʫʩʪʘʨʥʠʯʢʦʚ: ʩʝʤ. Salicaceae ï 

ʠʚʘ ʧʦʣʷʨʥʘʷ (Salix polaris Walenb.); ʩʝʤ. Rosaceae ï ʜʨʠʘʜʘ ʚʦʩʴʤʠʣʝʧʝʩʪʥʘʷ (Dryas 

octopetala L.); ʩʝʤ. Ericaceae ï ʛʦʣʫʙʠʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʤʝʣʢʦʣʠʩʪʥʘʷ (Vaccinium uliginosum 

subsp. microphyllum (Lange) Hulten.), cʝʤ. Betulaceae ï ʙʝʨʝʟʢʘ ʢʘʨʣʠʢʦʚʘʷ (Betula nana L.). 

ʂʦʣʠʯʝʩʪʚʦ ʩʫʤʤʘʨʥʳʭ ʣʠʧʠʜʦʚ (ʉʃ) ʚ ʘʩʩʠʤʠʣʠʨʫʶʱʠʭ ʦʨʛʘʥʘʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʚʠʜʦʚ ʚʘʨʴʠʨʫʝʪ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʦʪ 75,8 ʜʦ 401,5 ʤʛ/ʛ ʩʫʭʦʛʦ ʚʝʩʘ. ʉʨʝʜʠ ʪʨʘʚ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʦʪʤʝʯʝʥʦ ʫ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʚʠʜʘ Oxyria digyna, 

ʤʠʥʠʤʘʣʴʥʦʝ ï ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʧʨʠʤʦʨʩʢʠʭ ʵʢʦʪʦʧʦʚ Stellaria humifusa. ɺ ʛʨʫʧʧʝ 

ʢʫʩʪʘʨʥʠʯʢʦʚ ʤʘʢʩʠʤʫʤ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʚʠʜʘ Salix polaris, ʘ ʤʠʥʠʤʫʤ ʫ 

ʪʝʨʤʦʬʠʣʴʥʦʛʦ ʚʠʜʘ ʣʦʢʘʣʴʥʳʭ ʵʢʦʪʦʧʦʚ Dryas octopetala. ʉʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʭʣʦʨʦʬʠʣʣʦʚ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 2,4 ʜʦ 8,1 ʤʛ/ʛ ʩʫʭʦʛʦ ʚʝʩʘ. ʄʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʉʃ ʠ 

ʭʣʦʨʦʬʠʣʣʦʚ ʫʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʟʥʘʯʠʤʘʷ ʢʦʨʨʝʣʷʮʠʷ (r = 0,72, ʨ < 0,05). ɺ ʩʦʩʪʘʚʝ ʉʃ 

ʘʩʩʠʤʠʣʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʘʩʪʝʥʠʡ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ 21 ʞʠʨʥʘʷ ʢʠʩʣʦʪʘ 

(ɾʂ), ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʜʣʠʥʝ ʫʛʣʝʨʦʜʥʳʭ ʮʝʧʝʡ (ʦʪ 16 ʜʦ 24 ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ) ʠ 

ʯʠʩʣʫ ʜʚʦʡʥʳʭ ʩʚʷʟʝʡ. ɼʦʤʠʥʠʨʫʶʱʠʤʠ ɾʂ ʫ ʚʩʝʭ ʚʠʜʦʚ (65ï91% ʦʪ ʉʃ) ʷʚʣʷʶʪʩʷ 

ʧʘʣʴʤʠʪʠʥʦʚʘʷ (ʉ16:0), ʣʠʥʦʣʝʚʘʷ (ʉ18:2(n-6)) ʠ Ŭ-ʣʠʥʦʣʝʥʦʚʘʷ (ʉ18:3(n-3). ʉʦʜʝʨʞʘʥʠʝ 

ʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ (ʅɾʂ) ʚ ʉʃ ʚʘʨʴʠʨʫʝʪ ʦʪ 16 ʜʦ 56%, ʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ 

ʢʠʩʣʦʪ (ʅʅɾʂ) ʚʘʨʴʠʨʫʝʪ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 44 ʜʦ 84%. 

 
ʈʠʩʫʥʦʢ 16.3 ï ʏʠʩʣʦ ʚʠʜʦʚ ʤʭʦʚ ʚ ʥʝʢʦʪʦʨʳʭ 

ʣʦʢʘʣʴʥʳʭ ʬʣʦʨʘʭ ʐʧʠʮʙʝʨʛʝʥʘ: ʩʠʥʠʡ ï ʜʘʥʥʳʝ ʜʣʷ 

ʙʨʠʦʬʣʦʨ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ɿʝʤʣʠ, ʟʝʣʝʥʳʡ ï 

ɿʘʧʘʜʥʦʛʦ ʐʧʠʮʙʝʨʛʝʥʘ 

ʊʘʙʣʠʮʘ 16.1 ï ʂʦʵʬʬʠʮʠʝʥʪʳ ʩʭʦʜʩʪʚʘ ʣʦʢʘʣʴʥʳʭ 

ʬʣʦʨ ʤʭʦʚ ʦ. ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʘʷ ɿʝʤʣʷ, ʨʘʩʩʯʠʪʘʥʥʳʝ 

ʧʦ ʬʦʨʤʫʣʘʤ, ʛʜʝ A ï ʯʠʩʣʦ ʚʠʜʦʚ ʚ ʧʝʨʚʦʡ ʬʣʦʨʝ, B ï 

ʯʠʩʣʦ ʚʠʜʦʚ ʚʦ ʚʪʦʨʦʡ ʬʣʦʨʝ, ʉ ï ʯʠʩʣʦ ʦʙʱʠʭ ʚʠʜʦʚ ʚ 

ʦʙʝʠʭ ʬʣʦʨʘʭ 

 ʂʦʵʬʬʠʮʠʝʥʪ ɾʘʢʢʘʨʘ [C/(A+B-C)] 
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ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚʠʜʳ ʨʘʩʪʝʥʠʡ, ʫ ʢʦʪʦʨʳʭ ʚ ʉʃ ʜʦʤʠʥʠʨʫʶʪ ʅɾʂ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʠʟʢʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʦʩʚʦʝʥʠʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʵʢʦʪʦʧʦʚ (Betula nana, Vaccinium uliginosum, Dryas octopetala). ɼʦʤʠʥʠʨʦʚʘʥʠʝ ʚ ʩʦʩʪʘʚʝ 

ʩʫʤʤʘʨʥʳʭ ʣʠʧʠʜʦʚ ʅʅɾʂ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʘʥʠʝ ʪʝʢʫʯʝʩʪʠ ʤʝʤʙʨʘʥ ʠ ʷʚʣʷʝʪʩʷ 

ʚʝʜʫʱʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚ ʘʜʘʧʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʢ ʙʦʣʝʝ ʰʠʨʦʢʦʤʫ ʜʠʘʧʘʟʦʥʫ ʫʩʣʦʚʠʡ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʦʩʚʦʝʥʠʠ ʘʨʢʪʠʯʝʩʢʠʭ ʵʢʦʪʦʧʦʚ (Salix polaris, 

Saxifraga cernua). ʂ ʦʩʦʙʝʥʥʦʩʪʷʤ ʣʠʧʠʜʥʦʡ ʬʨʘʢʮʠʠ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ɸʨʢʪʠʢʠ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʅɾʂ ʠ/ʠʣʠ ʅʅɾʂ ʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʚ 

ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʡ ʚʝʛʝʪʘʮʠʠ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʥʦʨʥʳʭ ɾʂ, ʧʨʠʩʫʪʩʪʚʠʝ ʫ ʙʦʣʴʰʠʥʩʪʚʘ 

ʚʠʜʦʚ ʜʣʠʥʥʦʮʝʧʦʯʥʳʭ ʢʘʢ ʅɾʂ, ʪʘʢ ʠ ʅʅɾʂ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ 

ʦʪʤʝʯʝʥʦ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʪʨʠʝʥʦʚʦʡ ï ʣʠʥʦʣʝʥʦʚʦʡ ɾʂ, ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʦʪʦʨʦʡ 

ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʝʤʙʨʘʥʥʳʭ ʩʠʩʪʝʤ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʚʫʭ 

ʚʠʜʦʚ ʨʦʜʘ Taraxacum (ʘʙʦʨʠʛʝʥʥʦʛʦ T. arcticum ʠ ʟʘʥʦʩʥʦʛʦ T. officinale) ʚʦ ʬʣʦʨʝ ʦ. 

ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ ʚʳʷʚʠʣʦ, ʯʪʦ ʘʙʦʨʠʛʝʥʥʳʡ ʚʠʜ ʦʙʣʘʜʘʝʪ ʦʜʥʦʨʦʜʥʳʤ ʪʠʧʦʤ ʩʪʨʦʝʥʠʷ 

ʤʝʟʦʬʠʣʣʘ, ʪʦʣʩʪʦʡ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʦʡ ʩ ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʴʶ, ʫ ʟʘʥʦʩʥʦʛʦ ʚʠʜʘ 

ʩʦʭʨʘʥʷʝʪʩʷ ʜʦʨʩʦʚʝʥʪʨʘʣʴʥʳʡ ʪʠʧ ʩʪʨʦʝʥʠʷ ʤʝʟʦʬʠʣʣʘ, ʧʦʢʘʟʘʪʝʣʠ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʣʠʩʪʘ ʚʳʰʝ, ʯʝʤ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ, ʦʪʤʝʯʝʥʦ ʩʭʦʜʥʦʝ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʭʣʦʨʦʬʠʣʣʦʚ ʠ ʬʦʪʦʭʠʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʝʜʠʥʠʮʳ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʦʙʦʠʭ 

ʚʠʜʦʚ. ɺ ʫʩʣʦʚʠʷʭ ɸʨʢʪʠʢʠ ʵʪʠ ʚʠʜʳ ʦʜʠʥʘʢʦʚʦ ʧʦʛʣʦʱʘʶʪ ʠ ʫʪʠʣʠʟʠʨʫʶʪ ʩʚʝʪʦʚʫʶ 

ʵʥʝʨʛʠʶ, ʨʘʟʣʠʯʠʷ ʩʚʷʟʘʥʳ ʪʦʣʴʢʦ ʩ ʝʝ ʧʦʩʣʝʜʫʶʱʝʡ ʪʨʘʪʦʡ. ɽʩʣʠ T. ʘrcticum ʧʨʠ ʥʝʙʦʣʴʰʦʡ 

ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʡ ʤʘʩʩʝ ʪʨʘʪʠʪ ʚʩʶ ʟʘʧʘʩʝʥʥʫʶ ʵʥʝʨʛʠʶ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʦʨʛʘʥʠʟʤʘ, ʪʦ T. officinale ʪʨʘʪʠʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʥʘ ʬʦʪʦʟʘʱʠʪʫ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ. 

ʅʝʜʦʩʪʘʪʦʢ ʪʝʧʣʘ ʫ ʟʘʥʦʩʥʦʛʦ ʚʠʜʘ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ ʫʨʦʚʥʶ ʟʥʘʯʝʥʠʡ 

ʥʝʬʦʪʦʭʠʤʠʯʝʩʢʦʛʦ ʪʫʰʝʥʠʷ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ T. ʘrcticum ʚ ʰʠʨʦʢʦʤ 

ʩʧʝʢʪʨʝ ʵʢʦʪʦʧʦʚ ɸʨʢʪʠʢʠ ʠ ʘʙʩʦʣʶʪʥʦ ʣʦʢʘʣʴʥʦʝ ʧʨʦʠʟʨʘʩʪʘʥʠʝ ʮʝʥʦʧʦʧʫʣʷʮʠʠ T. officinale 

ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧ. ɹʘʨʝʥʮʙʫʨʛ. 

ɻʝʥʝʟʠʩ, ʩʚʦʡʩʪʚʘ, ʛʝʦʛʨʘʬʠʷ, ʙʠʦʛʝʦʭʠʤʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦʯʚ ʚ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ɸʨʢʪʠʢʠ 

ɿʘ ʧʝʨʚʳʡ ʛʦʜ ʵʢʩʧʦʟʠʮʠʠ ʚ ʧʦʯʚʝ ʧʦʪʝʨʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʩʪʝʥʠʷʤʠ ʦʚʩʘ 

ʩʦʩʪʘʚʠʣʘ 42-51% (ʨʠʩ. 16.4). ʇʦʩʣʝ 3-ʭ ʣʝʪ ʵʢʩʧʦʟʠʮʠʠ ʚ ʧʦʯʚʝ ʧʦʪʝʨʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʦʚʩʦʤ ʜʦʩʪʠʛʣʠ 58-65%. ʇʦʪʝʨʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʣʠʩʪʴʷʤʠ ʠʚʳ ʧʦʣʷʨʥʦʡ 

ʙʳʣʠ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ: ʟʘ ʧʝʨʚʳʡ ʛʦʜ ʵʢʩʧʦʟʠʮʠʠ ʚ ʧʦʯʚʝ ʦʥʠ ʩʦʩʪʘʚʠʣʠ 37-48%, ʢ ʢʦʥʮʫ 3-ʛʦ 

ʛʦʜʘ ʜʦʩʪʠʛʣʠ 47-57%. ʇʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ ʨʘʟʣʦʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʚ 

ʩʝʨʦʛʫʤʫʩʦʚʳʭ ʧʦʯʚʘʭ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ ʦʢʘʟʘʣʠʩʴ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʧʦʯʚʘʤʠ ʩʝʚʝʨʘ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʟʘʪʦʨʤʦʞʝʥʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʚʳʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʚ ʩʝʨʦʛʫʤʫʩʦʚʳʭ ʧʦʯʚʘʭ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ. 

ʉʨʘʚʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ ʣʠʩʪʴʝʚ ʠʚʳ ʠ ʤʭʦʚ ʚ ʦʜʥʦʣʝʪʥʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʭʠ ʨʘʟʣʘʛʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʝʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʩʪʴʷʤʠ ʠʚʳ: ʟʘ 

ʧʝʨʚʳʡ ʛʦʜ ʵʢʩʧʦʟʠʮʠʠ ʚ ʧʦʯʚʝ ʧʦʪʝʨʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚʦ ʤʭʘʭ ʙʳʣʘ ʚ 2,5 ʨʘʟʘ ʥʠʞʝ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʩʪʴʷʤʠ ʠʚʳ. ʎʝʣʣʶʣʦʟʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʤ ʜʣʷ ʨʘʟʣʦʞʝʥʠʷ 

ʤʘʪʝʨʠʘʣʦʤ. ʇʦʵʪʦʤʫ ʧʦʪʝʨʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʮʝʣʣʶʣʦʟʳ ʧʦ ʤʝʨʝ ʵʢʩʧʦʟʠʮʠʠ ʚ 

ʧʦʯʚʝ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʪʝʥʠʷʤʠ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʧʣʦʱʘʜʦʢ. 

ɺʣʠʷʥʠʝ ʘʙʩʦʣʶʪʥʦʡ ʦʪʤʝʪʢʠ ʩʣʘʙʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʨʘʟʣʠʯʠʷʭ ʤʝʞʜʫ ʧʣʦʱʘʜʢʘʤʠ ʧʦ 

ʩʢʦʨʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ ʚ ʧʦʯʚʝ ʨʘʩʪʝʥʠʡ. ʇʦʩʢʦʣʴʢʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʣʦʱʘʜʢʠ 

ʨʘʟʣʠʯʘʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʧʦ ʚʳʩʦʪʝ ʤʝʩʪʘ, ʥʦ ʠ ʧʦ ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʯʚʳ. ʇʨʠ ʵʪʦʤ ʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ, ʠ ʚʣʘʞʥʦʩʪʴ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʥʝ 

ʚʳʩʦʪʦʡ ʤʝʩʪʘ, ʘ ʬʦʨʤʦʡ ʨʝʣʴʝʬʘ. ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚ ʪʘʢʞʝ ʦʢʘʟʳʚʘʣʠ ʠ 
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ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʦʜʘ. ʇʦʵʪʦʤʫ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʣʦʱʘʜʢʘʤʠ ʧʦ ʧʦʪʝʨʝ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʩʪʝʥʠʷʤʠ ʨʝʜʢʦ ʙʳʣʠ ʟʥʘʯʠʤʳʤʠ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʘʨʢʪʠʯʝʩʢʠʝ ʩʝʨʦʛʫʤʫʩʦʚʳʝ ʧʦʯʚʳ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʐʧʠʮʙʝʨʛʝʥʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʨʘʟʣʦʞʝʥʠʷ, ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʣʦʞʝʥʠʝ 

ʧʨʦʪʝʢʘʝʪ ʚ ʧʝʨʚʳʡ ʛʦʜ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʩʫʙʩʪʨʘʪ ʙʦʛʘʪ ʣʝʛʢʦʜʦʩʪʫʧʥʳʤʠ ʜʣʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʠ ʟʦʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʆʩʥʦʚʥʳʤ 

ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʩʢʦʨʦʩʪʴ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʚʠʜ 

ʨʘʩʪʝʥʠʡ/ʤʘʪʝʨʠʘʣʘ. ɿʘʚʠʩʠʤʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ ʦʪ ʘʙʩʦʣʶʪʥʦʡ ʦʪʤʝʪʢʠ ʤʝʩʪʘ ʚ 

ʜʠʘʧʘʟʦʥʝ ʜʦ 290 ʤ ʥ.ʫ.ʤ. ʷʚʣʷʝʪʩʷ ʤʝʥʝʝ ʯʸʪʢʦʡ. ʇʦʩʢʦʣʴʢʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʣʦʱʘʜʢʠ 

ʨʘʟʣʠʯʘʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʧʦ ʚʳʩʦʪʝ ʤʝʩʪʘ, ʥʦ ʠ ʧʦ ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʯʚ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʳʭ ʟʘʚʠʩʝʣʦ ʥʝ ʩʪʦʣʴʢʦ ʦʪ ʚʳʩʦʪʳ ʤʝʩʪʘ, ʩʢʦʣʴʢʦ ʦʪ ʬʦʨʤ ʨʝʣʴʝʬʘ: 

ʢʨʫʪʠʟʥʳ ʠ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʘ, ʘ ʪʘʢʞʝ ʬʦʨʤʳ ʧʦʚʝʨʭʥʦʩʪʥʦʩʪʠ. 

   
ʈʠʩʫʥʦʢ 16.4 ï ʇʦʪʝʨʷ ʚʝʩʘ ʵʢʩʧʦʥʠʨʦʚʘʚʰʠʤʠʩʷ ʚ ʧʦʯʚʝ ʦʙʨʘʟʮʘʤʠ ʦʚʩʘ, ʣʠʩʪʴʝʚ ʠʚʳ ʧʦʣʷʨʥʦʡ ʠ ʢʚʘʜʨʘʪʠʢʦʚ 

ʮʝʣʣʶʣʦʟʳ, % ʦʪ ʠʩʭʦʜʥʦʛʦ 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 2 ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʫʙʣʠʢʦʚʘʥʦ 13 ʨʘʙʦʪ, ʠʟ ʥʠʭ ʚ ʠʟʜʘʥʠʷʭ Web of Science 2, Scopus 6, ʈʀʅʎ 5: 

Davydov D. Cyanobacterial diversity and distribution on the Svalbard Archipelago // Czech 

Polar Reports, 2021. Vol. 11(1). P. 181-182. 

Davydov D. Cyanobacterial diversity of Svalbard Archipelago // Polar Biology, 2021.Vol. 

44. N. 10. P. 1967ï1978. https://doi.org/10.1007/s00300-021-02931-3 

Kashulina G., Litvinova T., Drogobuzhskaya S. Multi element soil biogeochemistry on the 

southwest coast of Svalbard // Czech Polar Reports, 2021. Vol. 11(1). P.184-186. 

Konoreva L., Chesnokov S. Lichens of Frankenhalvßya Peninsula (north of Barentsßya, 

Svalbard archipelago) // Polish Polar Research, 2021b. Vol. 42(4). 

Konoreva L., Chesnokov S. Lichens of the Innvika Bay, Prins Oscars Land (Nordaustlandet, 

Svalbard) // Czech Polar Reports, 2021a. Vol. 11(2). 

Sºderstrºm L., Konstantinova N.A., Hagborg A., Prestß T., Hassel K., Konrat M. von Land 

of retreating glaciers ï Checklist of liverworts on Svalbard // Arctoa, 2021.Vol. 30 (2). P. 1-88. 

ʀʚʘʥʦʚʘ ʅ.ʉ., ʂʘʰʫʣʠʥʘ ɻ.ʄ., ʃʠʪʚʠʥʦʚʘ ʊ.ʀ. ʉʢʦʨʦʩʪʴ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʚ ʩʝʨʦʛʫʤʫʩʦʚʳʭ ʧʦʯʚʘʭ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʦʩʪʨʦʚʘ ɿʘʧʘʜʥʳʡ 

ʐʧʠʮʙʝʨʛʝʥ // ʊʨʫʜʳ ʂʦʣʴʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ. ʉʝʨʠʷ ʇʨʠʢʣʘʜʥʘʷ ʵʢʦʣʦʛʠʷ ʉʝʚʝʨʘ, 

2021. ɺ ʧʝʯʘʪʠ. 

ʂʘʰʫʣʠʥʘ ɻ.ʄ. ʆʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʯʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʇʦʣʷʨʥʦ-ʘʣʴʧʠʡʩʢʦʤ 

ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ // ʊʨʫʜʳ ʂʦʣʴʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ. ʉʝʨʠʷ ʇʨʠʢʣʘʜʥʘʷ ʵʢʦʣʦʛʠʷ 

ʉʝʚʝʨʘ, 2021. ɺ ʧʝʯʘʪʠ. 
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ʂʘʰʫʣʠʥʘ ɻ.ʄ., ʃʠʪʚʠʥʦʚʘ ʊ.ʀ., ʂʦʨʦʙʝʡʥʠʢʦʚʘ ʅ.ʄ. ʇʦʯʚʳ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ 

ʧʦʙʝʨʝʞʴʷ ʦʩʪʨʦʚʘ ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ // ʊʨʫʜʳ ʂʦʣʴʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ. ʉʝʨʠʷ 
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ʂʦʣʴʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ. ʉʝʨʠʷ ʇʨʠʢʣʘʜʥʘʷ ʵʢʦʣʦʛʠʷ ʉʝʚʝʨʘ, 2021. ɺ ʧʝʯʘʪʠ. 
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ʋʯʘʩʪʠʝ ʣʠʧʠʜʦʚ ʚ ʘʜʘʧʪʘʮʠʠ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʢ ʫʩʣʦʚʠʷʤ ɿʘʧʘʜʥʦʛʦ 
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ʘʧʧʘʨʘʪ Taraxacum arcticum ʠ Taraxacum officinale (Asteraceae) ʥʘ ɿʘʧʘʜʥʦʤ ʐʧʠʮʙʝʨʛʝʥʝ // 

ɹʦʪʘʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ, 2021. ʊ. 106. ˉ 7. ʉ. 676-682. 
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ʂʦʣʴʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʋʅ ʌʀʎ çɽʜʠʥʘʷ ʛʝʦʬʠʟʠʯʝʩʢʘʷ ʩʣʫʞʙʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʫʢè (ʂʦʌ ʌʀʎ ɽɻʉ ʈɸʅ) 
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ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʘʩʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʠ ʚ 

ʧʨʠʣʝʛʘʶʱʝʤ ʨʘʡʦʥʝ ɿʘʧʘʜʥʦʛʦ ʩʝʢʪʦʨʘ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʎʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

- ʧʦʚʳʰʝʥʠʝ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ ʦ ʧʨʦʮʝʩʩʘʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ 
ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ɸʨʢʪʠʢʠ, ʥʘ ʦʩʥʦʚʝ ʨʝʛʠʩʪʨʘʮʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, 

ʧʦʨʦʞʜʘʝʤʳʭ ʧʨʦʮʝʩʩʘʤʠ ʜʝʩʪʨʫʢʮʠʠ ʢʨʠʦʩʬʝʨʳ ʠ ʣʠʪʦʩʬʝʨʳ; 

- ʠʟʫʯʝʥʠʝ ʠ ʦʮʝʥʢʘ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʥʘ ʣʦʢʘʣʴʥʦʤ ʠ 
ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʚʢʣʶʯʘʷ ʢʦʥʪʨʦʣʴ ʩʝʡʩʤʠʯʥʦʩʪʠ ʨʘʡʦʥʦʚ ʨʘʟʤʝʱʝʥʠʷ ʫʛʦʣʴʥʳʭ ʰʘʭʪ 

ɻʊ çɸʨʢʪʠʢʫʛʦʣèɹ, ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʠ 

ʠʥʬʨʘʟʚʫʢʦʚʦʛʦ ʧʦʣʝʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ; 

- ʥʘʢʦʧʣʝʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʥʝʧʨʝʨʳʚʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ 
ʜʝʩʪʨʫʢʮʠʠ ʘʨʢʪʠʯʝʩʢʦʡ ʢʨʠʦʩʬʝʨʳ, ʜʣʷ ʠʟʫʯʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʝʘʢʮʠʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʘʨʢʪʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ ʥʘ ʧʨʦʠʩʭʦʜʷʱʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. 

ɿʘʜʘʯʠ, ʧʦʩʪʘʚʣʝʥʥʳʝ ʥʘ 2021 ʛʦʜ: 

1. ʈʘʟʚʠʪʠʝ ʩʝʪʠ ʩʪʘʥʮʠʡ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʠ ʠʥʬʨʘʟʚʫʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ 

ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ 

ʠʥʬʨʘʟʚʫʢʦʚʳʭ ʧʨʦʷʚʣʝʥʠʡ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʷʚʣʝʥʠʡ; 

2. ʉʙʦʨ, ʥʘʢʦʧʣʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʩʝʪʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ 
ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ, ʚʢʣʶʯʘʷ ʜʘʥʥʳʝ ʩʪʘʥʮʠʡ ʟʘʨʫʙʝʞʥʳʭ ʧʘʨʪʥʝʨʦʚ; 

3. ʆʧʝʨʘʪʠʚʥʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʠ ʨʫʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʨʝʛʠʦʥʘʣʴʥʳʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʙʘʪʳʚʘʶʱʠʡ ʮʝʥʪʨ (ʈʀʆʎ) ʚ ʛ. ɸʧʘʪʠʪʳ ʜʘʥʥʳʭ ʐʧʠʮʙʝʨʛʝʥʩʢʦʡ ʩʝʪʠ 

ʤʦʥʠʪʦʨʠʥʛʘ: ʦʙʥʘʨʫʞʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʠ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦ ʧʨʦʠʟʦʰʝʜʰʠʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ; 

4. ɺʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʡ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʠ ʨʘʡʦʥʠʨʦʚʘʥʠʝ 

ʦʧʘʩʥʳʭ ʟʦʥ ʧʦ ʜʘʥʥʳʤ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ; 

5. ʇʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʠʟʤʝʨʝʥʠʡ ʛʦʜʦʚʳʭ ʚʘʨʠʘʮʠʡ ʚʦʣʥʦʚʳʭ ʧʦʣʝʡ ʚ 

ʣʠʪʦʩʬʝʨʝ, ʘʪʤʦʩʬʝʨʝ ʠ ʢʨʠʦʩʬʝʨʝ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ 

ʩʝʡʩʤʦ-ʠʥʬʨʘʟʚʫʢʦʚʳʭ ʛʨʫʧʧ ʂʦʌ ʌʀʎ ɽɻʉ ʈɸʅ; 

6. ʈʘʟʚʠʪʠʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 

ʧʨʦʷʚʣʝʥʠʡ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʘʨʢʪʠʯʝʩʢʦʡ ʢʨʠʦʩʬʝʨʝ, ʨʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʦʚ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʪʠʧʦʚ ʧʨʦʮʝʩʩʦʚ (ʦʪʢʦʣʳ ʘʡʩʙʝʨʛʦʚ, ʧʦʜʚʠʞʢʠ ʣʝʜʥʠʢʦʚ, 

ʦʙʨʫʰʝʥʠʷ ʠ ʦʧʦʣʟʥʠ, ʚʟʨʳʚʥʳʝ ʚʳʙʨʦʩʳ ʤʝʪʘʥʘ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʛʘʟʦʛʠʜʨʘʪʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ) ʧʦ ʜʘʥʥʳʤ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʘʢʫʩʪʠʯʝʩʢʦʛʦ 

(ʠʥʬʨʘʟʚʫʢʦʚʦʛʦ) ʤʦʥʠʪʦʨʠʥʛʘ; 

7. ʈʘʟʨʘʙʦʪʢʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ ʘʡʩʙʝʨʛʦʛʝʥʥʳʭ ʣʴʜʦʪʨʷʩʝʥʠʡ; 

8. ʇʨʦʚʝʜʝʥʠʝ ʜʚʫʭ ʵʢʩʧʝʜʠʮʠʡ ʚ ʠʶʣʝ ʠ ʦʢʪʷʙʨʝ ʜʣʷ ʨʝʛʣʘʤʝʥʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʩʪʘʥʮʠʡ ʧʦʩʪʦʷʥʥʦʡ ʩʝʪʠ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʠʟʤʝʨʝʥʠʡ ʚʨʝʤʝʥʥʳʤʠ ʩʝʪʷʤʠ. 
ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʄʝʨʦʧʨʠʷʪʠʷ 17 ʚ 2021 ʛʦʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ ʂʦʌ ʌʀʎ ɽɻʉ ʈɸʅ 

ʧʣʘʥʠʨʦʚʘʣʠʩʴ ʜʚʝ ʵʢʩʧʝʜʠʮʠʠ ʥʘ ʘʨʭʠʧʝʣʘʛ ʐʧʠʮʙʝʨʛʝʥ ʦʙʱʝʡ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 25 ʜʥʝʡ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ 1 ʠ 8, ʦʜʥʘʢʦ ʚ ʚʠʜʫ ʧʨʦʜʦʣʞʘʚʰʠʭʩʷ ʞʝʩʪʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʩʚʷʟʠ ʩ 

ʤʝʨʘʤʠ, ʧʨʠʥʠʤʘʝʤʳʤʠ ʜʣʷ ʥʝʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʦʚʦʡ ʢʦʨʦʥʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ, ʧʣʘʥ ʙʳʣ 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʥ. ɺ ʠʪʦʛʝ ʚʳʧʦʣʥʝʥʘ ʦʜʥʘ ʵʢʩʧʝʜʠʮʠʷ ʥʘ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ ʚ ʧʝʨʠʦʜ ʩ 19-24 

ʦʢʪʷʙʨʷ ʩ ʮʝʣʴʶ ʨʝʛʣʘʤʝʥʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʦʩʩʠʡʩʢʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʠ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʠ ʧʦ ʧ.1 ʙʳʣʠ ʧʝʨʝʥʝʩʝʥʳ ʚ ʧʨʦʛʨʘʤʤʫ ʨʘʙʦʪ 

ʩʣʝʜʫʶʱʝʛʦ ʛʦʜʘ. ʆʩʪʘʣʴʥʳʝ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʚʳʧʦʣʥʝʥʳ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ.  
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ʉʝʡʩʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʨʘʡʦʥʘ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ 

 ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʦʪʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ 

2021 ʛʦʜʘ ʂʦʣʴʩʢʠʤ ʬʠʣʠʘʣʦʤ ʌʀʎ ɽɻʉ 

ʈɸʅ ʧʨʦʚʦʜʠʣʩʷ ʥʝʧʨʝʨʳʚʥʳʡ 

ʤʦʥʠʪʦʨʠʥʛ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ 

ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. ɼʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʨʠʚʣʝʢʘʣʠʩʴ ʩʦʙʩʪʚʝʥʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʝ 

ʩʪʘʥʮʠʠ ʠ ʩʪʘʥʮʠʠ ʟʘʨʫʙʝʞʥʳʭ 

ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʩʪʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʘʨʭʠʧʝʣʘʛʝ, 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʤʝʞʜʫʥʘʨʦʜʥʫʶ 

ʨʝʛʠʦʥʘʣʴ-ʥʫʶ ʩʝʪʴ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ. ɼʘʥʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʩʝʪʠ ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʙʘʪʳʚʘʶʱʝʤ ʮʝʥʪʨʝ 

(ʈʀʆʎ) ʚ ʛ. ɸʧʘʪʠʪʳ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 20 

ʦʢʪʷʙʨʷ 2021 ʛʦʜʘ ʩʠʩʪʝʤʘʤʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʣʦʢʘʮʠʠ 

ʙʳʣʦ ʦʙʨʘʙʦʪʘʥʦ 22 304 ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʩʦʙʳʪʠʡ ʚ ʜʠʘʧʘʟʦʥʝ ʤʘʛʥʠʪʫʜ ʦʪ -1,2 ʜʦ 

5,3. ʉʦʙʳʪʠʷ ʩ ʤʘʛʥʠʪʫʜʘʤʠ ʙʦʣʴʰʝ 2 ʝʜʠʥʠʮ ʣʦʢʘʣʴʥʦʡ ʤʘʛʥʠʪʫʜʳ (ML) ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʩʧʝʮʠʘʣʠʩʪʘʤʠ-ʠʥʪʝʨʧʨʝʪʘʪʦʨʘʤʠ, ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʫʪʦʯʥʝʥʠʝ ʚʨʝʤʝʥ 

ʚʩʪʫʧʣʝʥʠʷ ʦʙʲʝʤʥʳʭ ʚʦʣʥ ʠ ʫʪʦʯʥʷʣʦʩʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʠʧʦʮʝʥʪʨʘ. 

ʅʘ ʨʠʩʫʥʢʝ 17.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʵʧʠʮʝʥʪʨʦʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʨʘʡʦʥʝ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ, ʩ ʤʘʛʥʠʪʫʜʘʤʠ ʙʦʣʝʝ ʝʜʠʥʠʮʳ (ML>1). 

ɸʥʘʣʠʟ ʜʘʥʥʦʡ ʢʘʨʪʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʨʝʜʥʠʭ ʠ 

ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʠʫʨʦʯʝʥʘ ʢ ʟʦʥʝ ʉʨʝʜʠʥʥʦ-ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʭʨʝʙʪʘ (ʭʨʝʙʪʳ 

ʂʥʠʧʦʚʠʯʘ, ʐʧʠʮʙʝʨʛʝʥʩʢʘʷ ʟʦʥʘ ʨʘʟʣʦʤʦʚ). ʊʘʢʞʝ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʘʢʪʠʚʥʳʝ ʟʦʥʳ 

ʚʥʫʪʨʠʧʣʠʪʦʚʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ: ʟʦʥʘ ʧʨʦʣʠʚʘ ʉʪʫʨʬʴʦʨʜ, ʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʚ 2008 ʛʦʜʫ 

ʩʠʣʴʥʝʡʰʠʤ ʚʥʫʪʨʠʧʣʠʪʦʚʳʤ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ ɿʘʧʘʜʥʦʡ ɸʨʢʪʠʢʠ, ʠ ʟʦʥʘ ʦ. ʉʝʚʝʨʦ-

ɺʦʩʪʦʯʥʘʷ ɿʝʤʣʷ. 

ʉʠʣʴʥʝʡʰʝʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʝ ʟʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʧʨʦʠʟʦʰʣʦ 

23.07.2021 ʚ 04:05:40 (UTC) ʢ ɿʘʧʘʜʫ ʦʪ ʦ. ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ ʠ ʠʤʝʣʦ ʤʘʛʥʠʪʫʜʫ 5,3 ʝʜ. 

ʕʧʠʮʝʥʪʨ ʧʦʜʟʝʤʥʦʛʦ ʪʦʣʯʢʘ ʙʳʣ ʧʨʠʫʨʦʯʝʥ ʢ ʉʨʝʜʠʥʥʦ-ɸʪʣʘʥʪʠʯʝʩʢʦʤʫ ʭʨʝʙʪʫ ʚ ʨʘʡʦʥʝ 

ʩʦʯʣʝʥʝʥʠʷ ʭʨʝʙʪʘ ʂʥʠʧʦʚʠʯʘ ʠ ʐʧʠʮʙʝʨʛʝʥʩʢʦʡ ʟʦʥʳ ʨʘʟʣʦʤʦʚ, ʥʘ ʫʜʘʣʝʥʠʠ ʧʦʨʷʜʢʘ 200 

ʢʤ ʦʪ ʙʣʠʞʘʡʰʝʛʦ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ, ʧʦʩ. ʅʶ-ʆʣʝʩʫʥʥ, ʠ ʚ 290 ʢʤ ʦʪ ʨʦʩʩʠʡʩʢʦʛʦ ʧʦʩ. 

ɹʘʨʝʥʮʙʫʨʛ. ʂ ʦʱʫʪʠʤʳʤ ʩʦʪʨʷʩʝʥʠʷʤ ʚ ʫʢʘʟʘʥʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʜʘʥʥʦʝ ʩʦʙʳʪʠʝ ʥʝ 

ʧʨʠʚʝʣʦ. ɿʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ʥʝ ʦʪʤʝʯʝʥʦ ʥʠ ʦʜʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʦʱʫʱʘʚʰʝʛʦʩʷ 

ʞʠʪʝʣʷʤʠ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʦʛʦ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʠʣʠ ʦʙʲʝʢʪʦʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʅʠʟʢʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ ʐʧʠʮʙʝʨʛʝʥʘ 

ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʥʠʟʢʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘ 

ʐʧʠʮʙʝʨʛʝʥʝ, ʪʘʢ ʢʘʢ ʦʥʘ ʤʘʨʢʠʨʫʝʪ ʠ ʢʘʨʪʠʨʫʝʪ ʢʘʢ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘ 

ʘʨʭʠʧʝʣʘʛʝ, ʪʘʢ ʠ ʦʪʨʘʞʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʣʝʜʥʠʢʦʚʦʛʦ ʧʦʢʨʦʚʘ, ʟʘʥʠʤʘʶʱʝʛʦ ʦʢʦʣʦ 60% 

ʧʣʦʱʘʜʠ ʩʫʰʠ ʘʨʭʠʧʝʣʘʛʘ. 

ʅʘ ʨʠʩʫʥʢʝ 17.2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʢʘʨʪʘ, ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʠʣʣʶʩʪʨʠʨʫʶʱʘʷ ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʝ ʠ ʧʣʦʪʥʦʩʪʴ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʚʩʝʭ ʤʘʛʥʠʪʫʜ, 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ 2021 ʛʦʜʫ. ʂʨʘʩʥʳʝ ʦʪʪʝʥʢʠ ʦʪʨʘʞʘʶʪ ʤʝʩʪʘ ʩ ʥʘʠʙʦʣʴʰʝʡ ʧʣʦʪʥʦʩʪʴʶ 

 
ʈʠʩʫʥʦʢ 17.1 ï  ɿʝʤʣʝʪʨʷʩʝʥʠʷ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʴʶ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʚ ʨʘʡʦʥʝ 

ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʚ 2021 ʛʦʜʫ, ʩ ML>1 
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ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ, ʦʙʝʩʧʝʯʠʚʰʠʭ 

ʚʳʩʦʢʦʝ ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʝ. 

ɺ ʧʨʝʜʝʣʘʭ ʘʨʭʠʧʝʣʘʛʘ ʥʘʠʙʦʣʝʝ 

ʘʢʪʠʚʥʳʤʠ ʚ ʧʣʘʥʝ ʢʦʣʠʯʝʩʪʚʘ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʠ ʩʫʤʤʘʨʥʦʡ 

ʚʳʜʝʣʠʚʰʝʡʩʷ ʵʥʝʨʛʠʠ ʷʚʣʷʶʪʩʷ ʦʙʣʘʩʪʠ 

ʚ ʮʝʥʪʨʘʣʴʥʦʡ, ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʠ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʦ. ɿʘʧʘʜʥʳʡ 

ʐʧʠʮʙʝʨʛʝʥ. ɺʳʩʦʢʘʷ ʩʫʤʤʘʨʥʘʷ 

ʚʳʜʝʣʠʚʰʘʷʩʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʚ 

ʜʘʥʥʳʭ ʨʘʡʦʥʘʭ ʦʙʫʩʣʦʚʣʝʥʘ ʦʛʨʦʤʥʳʤ 

ʯʠʩʣʦʤ ʩʣʘʙʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ. 

ɼʘʥʥʳʝ ʦʙʣʘʩʪʠ ʥʝ ʩʦʚʧʘʜʘʶʪ ʩ ʤʝʩʪʘʤʠ 

ʧʨʦʷʚʣʝʥʠʷ ʩʠʣʴʥʝʡʰʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʨʝʛʠʦʥʘ, ʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʣʘʩʪʷʤ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʢʪʠʚʥʳʭ ʚʳʚʦʜʥʳʭ 

ʣʝʜʥʠʢʦʚ.  ʉʝʡʩʤʠʯʥʦʩʪʴ ʚ ʜʘʥʥʳʭ 

ʦʙʣʘʩʪʷʭ ʠʤʝʝʪ ʣʝʜʥʠʢʦʚʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʦʪʨʘʞʘʝʪ ʧʨʦʮʝʩʩ 

ʜʝʩʪʨʫʢʮʠʠ ʣʝʜʥʠʢʦʚʦʛʦ ʧʦʢʨʦʚʘ ʘʨʭʠʧʝʣʘʛʘ. 

ʈʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʧʦ ʧʨʠʨʦʜʝ ʠʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ɺ 2021 ʛʦʜʫ ʚ ʂʦʣʴʩʢʦʤ ʬʠʣʠʘʣʝ ʌʀʎ ɽɻʉ ʈɸʅ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ 

ʧʦʪʦʢʦʚʦʛʦ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʠ ʣʦʢʘʮʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ ʠʥʬʨʘʟʚʫʢʦʚʳʭ ʩʦʙʳʪʠʡ PSDL, ʚ 

ʢʦʪʦʨʫʶ ʙʳʣ ʚʢʣʶʯʝʥ ʧʨʦʪʦʪʠʧ ʧʦʜʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʠʧʦʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʚʝʨʦʷʪʥʦʩʪʥʦʤ ʧʦʜʭʦʜʝ ʠ ɹʘʡʝʩʦʚʩʢʠʭ ʩʝʪʷʭ ʜʦʚʝʨʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʦʜʚʦʜʥʳʭ ʚʟʨʳʚʦʚ ʧʨʠʤʝʥʷʣʩʷ ʢʨʠʪʝʨʠʡ ʜʣʠʪʝʣʴʥʦʛʦ ʧʦʩʪʦʷʥʩʪʚʘ 

ʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ, ʝʱʝ ʦʢʦʥʯʘʪʝʣʴʥʦ ʥʝ ʜʦʨʘʙʦʪʘʥʥʦʛʦ ʠ ʥʝ 

ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʦʛʦ, ʧʨʦʪʦʪʠʧʘ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʠʧʘ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʩʦʙʳʪʠʡ ʚ ʨʘʡʦʥʝ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʙʳʣʦ 

ʦʧʦʟʥʘʥʦ ʢʘʢ ʧʦʜʚʦʜʥʳʝ ʚʟʨʳʚʳ. ʏʘʩʪʦʪʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʵʪʠʭ ʩʦʙʳʪʠʡ ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 17.3, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʤʘʛʥʠʪʫʜʘʤ ï ʥʘ ʨʠʩʫʥʢʝ 17.4. 

 

ʈʠʩʫʥʦʢ 17.2 ï ʆʪʦʙʨʘʞʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʚ ʚʠʜʝ ʵʣʝʤʝʥʪʦʚ 

ʧʣʦʱʘʜʠ, ʮʚʝʪʘ ʢʦʪʦʨʳʭ ʟʘʚʠʩʷʪ ʦʪ ʯʠʩʣʘ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʩʦʙʳʪʠʡ ʠ ʚʳʜʝʣʠʚʰʝʡʩʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

 
ʈʠʩʫʥʦʢ 17.3 ï ʏʘʩʪʦʪʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʩʦʙʳʪʠʡ, ʧʨʠʥʷʪʳʭ ʩʠʩʪʝʤʦʡ PSDL ʟʘ ʧʦʜʚʦʜʥʳʝ ʚʟʨʳʚʳ 
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ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʠʭ ʩʦʙʳʪʠʡ ï ʩʦʙʳʪʠʷ ʥʝʙʦʣʴʰʦʡ ʤʘʛʥʠʪʫʜʳ, ʪʘʢʞʝ ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ 

ʧʦʙʝʨʝʞʴʷʤ, ʧʨʦʣʠʚʘʤ ʠʣʠ ʫʩʪʴʷʤ ʬʠʦʨʜʦʚ. ɸʥʘʣʠʟ ʟʘʧʠʩʝʡ ʵʪʠʭ ʩʦʙʳʪʠʡ ʧʦ ʟʘʧʠʩʷʤ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʛʨʫʧʧʳ SPITS ʧʦʢʘʟʘʣ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ ʚ ʩʧʝʢʪʨʝ ʩʠʛʥʘʣʘ. ʅʘ 

ʨʠʩʫʥʢʝ 17.5 ʧʦʢʘʟʘʥʘ ʪʠʧʠʯʥʘʷ ʟʘʧʠʩʴ ʪʘʢʦʛʦ ʩʦʙʳʪʠʷ, ʤʘʢʩʠʤʫʤ ʩʧʝʢʪʨʘʣʴʥʦʡ ʵʥʝʨʛʠʠ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʦʩʝ ʦʪ 12 ʜʦ 20 ɻʮ. ʉʧʝʢʪʨ ʟʘʧʠʩʠ ʩʣʘʙʦ ʤʝʥʷʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʚʩʝʤ ʠʟʚʝʩʪʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʟʘʧʠʩʠ ʵʪʠʭ ʩʦʙʳʪʠʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʩʭʦʞʠ ʩ ʟʘʧʠʩʷʤʠ ʧʦʜʚʦʜʥʳʭ ʚʟʨʳʚʦʚ. ʇʨʠʨʦʜʘ ʵʪʠʭ ʩʦʙʳʪʠʡ ʥʝʷʩʥʘ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʚʳʩʢʘʟʘʥʘ ʛʠʧʦʪʝʟʘ ʦ ʚʦʟʤʦʞʥʦʡ ʩʚʷʟʠ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʩ ʧʨʦʮʝʩʩʘʤʠ 

ʚʟʨʳʚʥʦʡ ʜʝʛʘʟʘʮʠʠ ʩʫʙʘʢʚʘʣʴʥʦʛʦ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ. ʉʣʝʜʳ ʧʦʜʦʙʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚ ʨʝʣʴʝʬʝ ʜʥʘ ʬʴʦʨʜʦʚ ʘʨʭʠʧʝʣʘʛʘ ʚ ʚʠʜʝ ʭʘʨʘʢʪʝʨʥʳʭ ʚʦʨʦʥʦʢ ʚʟʨʳʚʦʚ ʠ 

ʰʠʨʦʢʦ ʦʧʠʩʘʥʳ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʦʜʥʘʢʦ ʩʣʦʞʥʦ ʧʦʜʜʘʶʪʩʷ ʜʘʪʠʨʦʚʢʝ ʠ ʟʘʯʘʩʪʫʶ 

ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʘʚʪʦʨʘʤʠ ʩ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦʪʝʢʘʚʰʠʤʠ ʪʳʩʷʯʠ ʣʝʪ ʥʘʟʘʜ. 

ʅʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʙʳʪʠʡ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʥʘ ʭʨʝʙʪʝ ʂʥʠʧʦʚʠʯʘ ʠ ʚ 

ʐʧʠʮʙʝʨʛʝʥʩʢʦʡ ʨʘʟʣʦʤʥʦʡ ʟʦʥʝ, ʪʘʢʞʝ ʨʘʩʧʦʟʥʘʥʥʳʭ PSDL ʢʘʢ ʧʦʜʚʦʜʥʳʝ ʚʟʨʳʚʳ, ʧʦ 

ʯʘʩʪʦʪʥʦʤʫ ʩʦʩʪʘʚʫ ʦʯʝʥʴ ʩʠʣʴʥʦ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʩʦʙʳʪʠʡ ʚ ʧʨʦʣʠʚʘʭ ʠ ʬʴʦʨʜʘʭ, ʧʦʜʦʙʥʳʭ 

ʧʦʢʘʟʘʥʥʦʤʫ ʥʘ ʨʠʩʫʥʢʝ 17.5, ʦʥʠ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʥʠʟʢʦʯʘʩʪʦʪʥʳ ʠ ʩ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʷʚʣʷʶʪʩʷ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ. 

 
ʈʠʩʫʥʦʢ 17.5 ï ɿʘʧʠʩʴ ʩʦʙʳʪʠʷ 27.01.2021 8.03:20 UTC ʚ ʟʘʣʠʚʝ ʀʩʬʴʦʨʜ ʠ ʝʝ ʩʦʥʦʛʨʘʤʤʘ 

ʉʝʡʩʤʠʯʥʦʩʪʴ ʨʘʡʦʥʘ ʨʘʟʤʝʱʝʥʠʷ ʫʛʦʣʴʥʳʭ ʰʘʭʪ ɻʊ çɸʨʢʪʠʢʫʛʦʣʴè 

ɺ 2021 ʛʦʜʫ ʧʨʦʜʦʣʞʘʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʥʝʧʨʝʨʳʚʥʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʨʘʡʦʥʘ ʨʘʟʤʝʱʝʥʠʷ 

ʨʦʩʩʠʡʩʢʦʛʦ ʧ. ɹʘʨʝʥʮʙʫʨʛ ʠ ʦʜʥʦʠʤʝʥʥʦʛʦ ʫʛʦʣʴʥʦʛʦ ʨʫʜʥʠʢʘ ɻʊ çɸʨʢʪʠʢʫʛʦʣʴè. 

ʄʦʥʠʪʦʨʠʥʛ ʫʢʘʟʘʥʥʦʛʦ ʨʘʡʦʥʘ ʚʳʧʦʣʥʷʣʩʷ ʧʦ ʜʘʥʥʳʤ ʜʚʫʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʂʦʌ 

 
ʈʠʩʫʥʦʢ 17.4 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʙʳʪʠʡ ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 17.3 ʧʦ ʤʘʛʥʠʪʫʜʘʤ 
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ʌʀʎ ɽɻʉ ʈɸʅ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚʙʣʠʟʠ ʰʘʭʪʳ (ʨʠʩ. 17.6). ɺʩʝʛʦ ʟʘ ʧʝʨʚʳʝ 9 ʤʝʩʷʮʝʚ 2021 

ʛʦʜʘ ʚ ʨʘʡʦʥʝ ʨʘʟʤʝʱʝʥʠʷ ʫʛʦʣʴʥʦʛʦ ʨʫʜʥʠʢʘ çɹʘʨʝʥʮʙʫʨʛè ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 301 

ʩʝʡʩʤʠʯʝʩʢʦʝ ʩʦʙʳʪʠʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʦʜʦʤ ʨʘʥʝʝ ʟʘ ʘʥʘʣʦʛʠʯʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ 

ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ ʩʦʙʳʪʠʡ ʧʨʝʚʳʩʠʣʦ 500 ʝʜ. ʊʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʯʠʩʣʘ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʦʪ ʛʦʜʘ ʢ ʛʦʜʫ ʥʘʙʣʶʜʘʝʪʩʷ ʩ 2017 ʛʦʜʘ, ʯʪʦ, ʚʠʜʠʤʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʩʥʠʞʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʜʘʥʥʦʛʦ ʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʅʘ ʨʠʩʫʥʢʝ 17.6 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʵʧʠʮʝʥʪʨʦʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ, 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʩʠʩʪʝʤʦʡ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ. ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ, ʦʪʤʝʯʝʥʥʳʭ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʤʘʛʥʠʪʫʜʳ ʠʭ ʥʝ ʧʨʝʚʳʰʘʣʠ 1 ʚ 

ʝʜʠʥʠʮʘʭ ʣʦʢʘʣʴʥʦʡ ʤʘʛʥʠʪʫʜʥʦʡ ʰʢʘʣʳ. 

ʀʥʬʨʘʟʚʫʢʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ 

ɺ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ʥʘ ʘʨʭʠʧʝʣʘʛʝ 

ʐʧʠʮʙʝʨʛʝʥ ʂʦʣʴʩʢʠʤ ʬʠʣʠʘʣʦʤ ʌʀʎ ɽɻʉ 

ʈɸʅ ʧʨʦʜʦʣʞʘʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʠʥʬʨʘʟʚʫʢʦʚʳʤ ʧʦʣʝʤ. ʅʘʙʣʶʜʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʥʘ ʩʝʡʩʤʦ-ʠʥʬʨʘʟʚʫʢʦʚʦʡ 

ʛʨʫʧʧʝ çɹʘʨʝʥʮʙʫʨʛ ɹè. 

ʉʝʡʩʤʦʠʥʬʨʘʟʚʫʢʦʚʘʷ ʛʨʫʧʧʘ çɹʘʨʝʥʮʙʫʨʛ ɹè 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ 3 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʧ. ɹʘʨʝʥʮʙʫʨʛ 

ʠ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʨʘʟʥʝʩʝʥʥʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʤʠʢʨʦʬʦʥʦʚ ʠ 

ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ. 

ʈʘʩʩʪʘʥʦʚʢʘ ʵʣʝʤʝʥʪʦʚ ʛʨʫʧʧʳ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 17.7. 

ʅʝʧʨʝʨʳʚʥʳʝ ʚʦʣʥʦʚʳʝ ʬʦʨʤʳ ʪʨʝʭ ʜʘʪʯʠʢʦʚ ʛʨʫʧʧʳ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʧʨʦʛʨʘʤʤʦʡ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʠʥʬʨʘʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ QACD ʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʵʪʦʤ 

ʛʦʜʫ ʩʠʩʪʝʤʦʡ ʧʦʪʦʢʦʚʦʛʦ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʠ ʣʦʢʘʮʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ ʠʥʬʨʘʟʚʫʢʦʚʳʭ 

ʩʦʙʳʪʠʡ PSDL. 

 ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʩʠʛʥʘʣʦʚ ʚ ʠʥʬʨʘʟʚʫʢʦʚʦʤ ʜʠʘʧʘʟʦʥʝ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʥʘ 

ʘʨʭʠʧʝʣʘʛʝ, ʷʚʣʷʶʪʩʷ ʩʠʛʥʘʣʳ, ʧʦʨʦʞʜʝʥʥʳʝ ʰʪʦʨʤʘʤʠ ʚ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʝ 

(ʤʠʢʨʦʙʘʨʦʤʳ), ʘ ʪʘʢʞʝ ʩʠʛʥʘʣʳ, ʛʝʥʝʨʠʨʫʝʤʳʝ ʧʨʠ ʨʘʩʪʨʝʩʢʠʚʘʥʠʠ ʣʝʜʥʠʢʦʚ ʠ ʦʪʢʦʣʝ 

ʘʡʩʙʝʨʛʦʚ. ɿʘ ʧʝʨʠʦʜ ʩ ʷʥʚʘʨʷ 2021 ʛ. ʧʦ ʩʝʥʪʷʙʨʴ ʚʢʣʶʯʠʪʝʣʴʥʦ ʜʝʪʝʢʪʦʨʘʤʠ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ 1654 ʠʥʬʨʘʟʚʫʢʦʚʳʭ ʩʦʙʳʪʠʡ ʩ ʦʪʥʦʰʝʥʠʝʤ ʩʠʛʥʘʣ/ʰʫʤ (ʜʘʣʝʝ SNR) ʦʪ 2 ʜʦ 65. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʘ ʦʙʥʘʨʫʞʝʥʥʳʭ ʩʦʙʳʪʠʡ ʧʦ ʚʨʝʤʝʥʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 17.8. 

 
ʈʠʩʫʥʦʢ 17.6 ï ʕʧʠʮʝʥʪʨʳ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚʙʣʠʟʠ ʨʫʜʥʠʢʘ 

ɹʘʨʝʥʮʙʫʨʛ ʚ 2017-2021 ʛʛ. 

 
ʈʠʩʫʥʦʢ 17.7 ï ʈʘʩʩʪʘʥʦʚʢʘ ʵʣʝʤʝʥʪʦʚ 

ʩʝʡʩʤʦʠʥʬʨʘʟʚʫʢʦʚʦʡ ʛʨʫʧʧʳ çɹʘʨʝʥʮʙʫʨʛ ɹè ʥʘ 

ʤʝʩʪʥʦʩʪʠ 
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ʘ  ʙ  

ʈʠʩʫʥʦʢ 17.8 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʥʘʨʫʞʝʥʥʳʭ ʠʥʬʨʘʟʚʫʢʦʚʳʭ ʩʦʙʳʪʠʡ ʧʦ ʤʝʩʷʮʘʤ ʛʦʜʘ: 

(ʘ) ʩʦʙʳʪʠʷ ʩ SNR<5; (ʙ) ʩʦʙʳʪʠʷ ʩ SNR>5 

ɼʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʠʣʴʥʳʭ ʩʦʙʳʪʠʡ (SNR>5) ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ ʧʨʦʮʝʩʩʳ 

ʨʘʟʨʫʰʝʥʠʷ ʣʝʜʥʠʢʦʚʳʭ ʪʝʣ. ʇʦʜʘʚʣʷʶʱʝʝ ʯʠʩʣʦ ʩʣʘʙʳʭ ʩʦʙʳʪʠʡ ʦʪʤʝʯʝʥʦ ʚ ʬʝʚʨʘʣʝ ʠ 

ʘʚʛʫʩʪʝ. ɼʘʣʴʥʝʡʰʠʡ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʤʠʥʠʨʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʠʭʦʜʘ 

ʠʥʬʨʘʟʚʫʢʦʚʳʭ ʩʦʙʳʪʠʡ ʨʘʟʣʠʯʥʦʡ ʘʤʧʣʠʪʫʜʳ (ʨʠʩ. 17.9) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ ʧʦʨʦʞʜʝʥʳ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʣʘʙʳʭ ʩʦʙʳʪʠʡ ʩʚʷʟʘʥʦ ʩ 

ʤʠʢʨʦʙʘʨʦʤʘʤʠ - ʩʣʝʜʩʪʚʠʝʤ ʰʪʦʨʤʦʚ ʚ ʩʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʝ, ʘ ʩʨʝʜʥʠʭ ʧʦ ʩʠʣʝ ʠ ʩʠʣʴʥʳʭ ï 

ʩ ʧʨʦʮʝʩʩʘʤʠ ʜʝʩʪʨʫʢʮʠʠ ʣʝʜʥʠʢʦʚ ʐʧʠʮʙʝʨʛʝʥʘ. 

 

ʘ  ʙ  

ʚ  

ʈʠʩʫʥʦʢ 17.9 ï ɼʦʤʠʥʠʨʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʭʦʜʦʚ 

ʠʥʬʨʘʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ: (ʘ) ʩʣʘʙʳʝ (SNR<5) ʩʦʙʳʪʠʷ, 

(ʙ) ʩʨʝʜʥʠʝ (5<SNR<10), (ʚ) ʩʠʣʴʥʳʝ (SNR>10) 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʭʦʜʝ ʨʘʙʦʪ ʚ 2021 ʛʦʜʫ ʧʦ ʄʝʨʦʧʨʠʷʪʠʶ 17 ʂʦʣʴʩʢʠʤ ʬʠʣʠʘʣʦʤ ʌʀʎ ɽɻʉ ʈɸʅ 

ʥʝʧʨʝʨʳʚʥʦ ʧʨʦʚʦʜʠʣʩʷ ʤʦʥʠʪʦʨʠʥʛ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʠʥʬʨʘʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʚ 

ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠʪʦʨʠʥʛʘ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥ ʢʘʪʘʣʦʛ ʠ ʩʭʝʤʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʨʝʛʠʦʥʝ, ʧʦʣʫʯʝʥʘ 

ʜʝʪʘʣʴʥʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ, ʜʘʥʘ ʦʮʝʥʢʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʘ ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʣʠʥʝʘʤʝʥʪʦʚ.  

ʇʨʦʜʦʣʞʝʥʳ ʨʘʙʦʪʳ ʧʦ ʨʘʟʚʠʪʠʶ ʤʝʪʦʜʠʢʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠʤʧʫʣʴʩʥʳʭ 

ʚʦʟʤʫʱʝʥʠʡ ʠʥʬʨʘʟʚʫʢʦʚʦʛʦ ʧʦʣʷ ʚ ʘʪʤʦʩʬʝʨʝ ɿʘʧʘʜʥʦʡ ɸʨʢʪʠʢʠ. 

ʇʨʦʜʦʣʞʝʥʳ ʨʘʙʦʪʳ ʧʦ ʨʘʟʚʠʪʠʶ ʤʝʪʦʜʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʠʧʦʚ 
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ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦ ʜʘʥʥʳʤ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ ʠʥʬʨʘʟʚʫʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ. 

ɸʧʨʦʙʠʨʦʚʘʥ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʚʳʜʝʣʝʥʠʶ ʩʠʛʥʘʣʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʜʚʦʜʥʳʤʠ 

ʚʟʨʳʚʘʤʠ, ʠ ʧʦʣʫʯʝʥʳ ʧʝʨʚʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʚʦʟʤʦʞʥʳʭ 

ʧʨʦʮʝʩʩʘʭ ʚʟʨʳʚʥʦʡ ʜʝʛʘʟʘʮʠʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʚʦ ʬʴʦʨʜʘʭ ʠ ʧʨʦʣʠʚʘʭ ʘʨʭʠʧʝʣʘʛʘ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 3 ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ. ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ 38 ɻʙ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2021 ʛ. ʦʧʫʙʣʠʢʦʚʘʥʦ 3 ʨʘʙʦʪ ʚ 

ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ, ʚ ʪʘʤ ʯʠʩʣʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ 

NORSAR ʧʦʜʛʦʪʦʚʣʝʥʘ ʦʜʥʘ ʩʦʚʤʝʩʪʥʘʷ ʧʫʙʣʠʢʘʮʠʷ ʚ ʞʫʨʥʘʣʝ ʚʪʦʨʦʛʦ ʢʚʘʨʪʠʣʷ Web of 
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ɺʠʥʦʛʨʘʜʦʚ ʖ.ɸ., ɸ.ɺ. ʌʝʜʦʨʦʚ, ʉ.ɺ. ɹʘʨʘʥʦʚ, ɺ.ʕ. ɸʩʤʠʥʛ, ʀ.ʉ. ʌʝʜʦʨʦʚ ʆ 

ʚʳʜʝʣʝʥʠʠ ʘʡʩʙʝʨʛʦʦʙʨʘʟʫʶʱʠʭ ʣʴʜʦʪʨʷʩʝʥʠʡ ʧʦ ʩʝʡʩʤʦʠʥʬʨʘʟʚʫʢʦʚʳʤ ʜʘʥʥʳʤ // ʃʝʜ ʠ 
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ʌɻɹʅʋ çʇʦʣʷʨʥʳʡ ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè (ʇɻʀ) 

ʄʝʨʦʧʨʠʷʪʠʝ 18. ʇʨʦʚʝʜʝʥʠʝ ʩʪʘʮʠʦʥʘʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʤʘʛʥʠʪʥʳʤʠ ʠ 

ʦʧʪʠʯʝʩʢʠʤʠ ʷʚʣʝʥʠʷʤʠ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ʘʪʤʦʩʬʝʨʝ ɿʝʤʣʠ 

ʎʝʣʴʶ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ, ʩʦʣʥʝʯʥʦ-

ʟʝʤʥʳʭ ʩʚʷʟʝʡ, ʘ ʪʘʢʞʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʚ ʰʠʨʦʢʦʤ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ. 

ʋʥʠʢʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʥʘ ʙʘʟʝ 

ʦʙʩʝʨʚʘʪʦʨʠʠ ʇɻʀ çɹʘʨʝʥʮʙʫʨʛè ʥʝʧʨʝʨʳʚʥʳʝ ʜʦʣʛʦʚʨʝʤʝʥʥʳʝ ʠ ʨʝʛʫʣʷʨʥʳʝ ʩʪʘʮʠʦʥʘʨʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʤʘʛʥʠʪʥʳʤʠ ʠ ʦʧʪʠʯʝʩʢʠʤʠ ʷʚʣʝʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʧʦʣʷʨʥʦʛʦ ʢʘʩʧʘ, ʧʦʣʷʨʥʦʡ 

ʰʘʧʢʠ ʠ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ʘʪʤʦʩʬʝʨʳ. 

ɺ 2021 ʛʦʜʫ ʚ ʦʙʩʝʨʚʘʪʦʨʠʠ ʇɻʀ çɹʘʨʝʥʮʙʫʨʛè ʧʨʦʚʦʜʠʣʠʩʴ ʩʪʘʮʠʦʥʘʨʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʤʘʛʥʠʪʥʳʭ ʧʫʣʴʩʘʮʠʡ, ʨʝʛʠʩʪʨʘʮʠʷ ʚʘʨʠʘʮʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ 

ʥʘ ʪʨʝʭ ʩʝʢʮʠʷʭ ʥʝʡʪʨʦʥʥʦʛʦ ʤʦʥʠʪʦʨʘ. ɺ ʪʝʤʥʦʝ ʚʨʝʤʷ, ʚ ʧʝʨʠʦʜ ʧʦʣʷʨʥʦʡ ʥʦʯʠ, 

ʧʨʦʚʦʜʠʣʠʩʴ ʦʧʪʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʣʷʨʥʳʭ ʩʠʷʥʠʡ ʠ ʩʚʝʯʝʥʠʷ ʥʦʯʥʦʛʦ ʥʝʙʘ. ʊʘʢʞʝ 

ʨʝʛʫʣʷʨʥʦ ʚʳʧʦʣʥʷʣʘʩʴ ʨʝʛʠʩʪʨʘʮʠʷ ʢʘʢ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ, ʪʘʢ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʦʚ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,1 ɻʮ ʜʦ 200 ɻʮ ʠ ʆʅʏ ʜʠʘʧʘʟʦʥʝ. ɹʣʘʛʦʜʘʨʷ 

ʫʥʠʢʘʣʴʥʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ ʘʨʭʠʧʝʣʘʛʘ, ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʦʙʩʝʨʚʘʪʦʨʠʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʚʤʝʩʪʥʦ ʩ ʥʘʙʣʶʜʝʥʠʷʤʠ ʩʦ 

ʩʧʫʪʥʠʢʦʚ ʠ ʥʘʟʝʤʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ. 

ɺ ʪʝʢʫʱʝʤ ʛʦʜʫ ʦʢʘʟʘʣʦʩʴ ʚʦʟʤʦʞʥʳʤ ʥʘʧʨʘʚʠʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʠʥʩʪʠʪʫʪʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʙʩʝʨʚʘʪʦʨʠʶ ʇɻʀ çɹʘʨʝʥʮʙʫʨʛè, ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ, ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʩʝʟʦʥʥʳʭ ʨʘʙʦʪ. ʉʦʪʨʫʜʥʠʢʘʤʠ ʠʥʩʪʠʪʫʪʘ ʚ ʧ. ɹʘʨʝʥʮʙʫʨʛ ʧʨʦʚʝʜʝʥʦ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʙʩʝʨʚʘʪʦʨʠʠ, ʝʛʦ ʥʘʩʪʨʦʡʢʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʣʠʙʨʦʚʢʘ, 

ʪʝʩʪʠʨʦʚʘʥʠʝ) ʠ ʦʪʣʘʜʢʘ ʧʦʩʣʝ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɺʳʧʦʣʥʝʥʳ ʨʘʙʦʪʳ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʪʘʥʮʠʠ 

ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ. ʇʨʦʚʝʜʝʥ ʪʝʢʫʱʠʡ ʨʝʤʦʥʪ ʟʜʘʥʠʷ ʨʘʙʦʯʝʛʦ ʧʘʚʠʣʴʦʥʘ ʦʙʩʝʨʚʘʪʦʨʠʠ, 

ʦʢʨʘʩʢʘ ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʟʜʘʥʠʷ ʧʘʚʠʣʴʦʥʘ ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʤʠ ʠ ʟʘʱʠʪʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ, ʨʝʤʦʥʪ ʢʨʦʚʣʠ ʠ ʦʢʨʘʩʢʘ ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʢʣʘʜʩʢʦʛʦ ʧʦʤʝʱʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʙʩʝʨʚʘʪʦʨʠʠ ʇɻʀ 

çɹʘʨʝʥʮʙʫʨʛè ʢ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʝʤ ʧʝʨʠʦʜʝ 2021/2022 ʛ. 

ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

1. ʇʦ ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ ʩʠʷʥʠʡ ʚ ʦʙʩʝʨʚʘʪʦʨʠʠ ɹʘʨʝʥʮʙʫʨʛ (ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ), 

ʤʘʛʥʠʪʦʤʝʪʨʦʚ ʩʝʪʝʡ SuperMAG ʠ IMAGE ʠ ʩʧʫʪʥʠʢʦʚ ʧʨʦʝʢʪʘ AMPERE ʧʨʦʚʝʜʝʥ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʜʚʫʭ ʧʦʣʷʨʥʳʭ ʩʫʙʙʫʨʴ, ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʥʘʜ ʐʧʠʮʙʝʨʛʝʥʦʤ 

17 ʜʝʢʘʙʨʷ 2012 ʛ. ʆʙʘ ʩʦʙʳʪʠʷ ʷʚʣʷʣʠʩʴ ʧʦʣʷʨʥʳʤʠ ʩʫʙʙʫʨʷʤʠ, ʪʦ ʝʩʪʴ ʤʘʛʥʠʪʥʳʝ ʙʫʭʪʳ 

ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʪʦʣʴʢʦ ʥʘ ʰʠʨʦʪʘʭ ʚʳʰʝ ~72Á MLAT ʠ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ 

ʛʝʦʤʘʛʥʠʪʥʳʤʠ ʧʫʣʴʩʘʮʠʷʤʠ Pi2, ʘ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʩʧʦʢʦʡʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʠ BZ ʄʄʇ 

>0. ʅʦ ʧʝʨʚʘʷ ʧʦʣʷʨʥʘʷ ʩʫʙʙʫʨʷ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʚʝʯʝʨʥʝʤ ʩʝʢʪʦʨʝ (~16-17 UT) ʥʘ ʬʦʥʝ 

ʧʦʣʷʨʥʦʡ ʵʢʩʧʘʥʩʠʠ (poleward leap) ʟʘʧʘʜʥʦʛʦ ʢʨʘʷ ʵʣʝʢʪʨʦʜʞʝʪʘ ʜʨʫʛʦʡ ʦʢʦʣʦʧʦʣʫʥʦʯʥʦʡ 

ʘʚʨʦʨʘʣʴʥʦʡ ʩʫʙʙʫʨʠ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʡ ʥʝʤʥʦʛʦ ʨʘʥʴʰʝ ʥʘ ʙʦʣʝʝ ʚʦʩʪʦʯʥʳʭ ʩʪʘʥʮʠʷʭ 

ɼʠʢʩʦʥ ʠ ʊʠʢʩʠ. ɺʪʦʨʘʷ ʩʫʙʙʫʨʷ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʥʦʯʥʦʤ ʩʝʢʪʦʨʝ ʚ ~21:30 UT ʢʘʢ çʦʙʳʯʥʘʷè 

ʧʦʣʷʨʥʘʷ ʩʫʙʙʫʨʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʣʷʨʥʘʷ ʩʫʙʙʫʨʷ, ʨʘʟʚʠʚʘʚʰʘʷʩʷ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʘ 

ʢʨʘʶ ʟʘʧʘʜʥʦʛʦ ʵʣʝʢʪʨʦʜʞʝʪʘ ʜʨʫʛʦʡ ʘʚʨʦʨʘʣʴʥʦʡ ʩʫʙʙʫʨʠ ʦʪʣʠʯʘʣʦʩʴ ʦʪ çʦʙʳʯʥʦʡè ʥʦʯʥʦʡ 

ʧʦʣʷʨʥʦʡ ʩʫʙʙʫʨʠ ʧʦ ʬʦʨʤʘʤ ʧʦʣʷʨʥʳʭ ʩʠʷʥʠʡ, ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʨʦʜʦʣʴʥʳʭ ʪʦʢʦʚ ʠ 

ʩʨʝʜʥʝʰʠʨʦʪʥʳʤ ʵʬʬʝʢʪʘʤ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʥʷʪʳ ʚ ʧʝʯʘʪʴ: 

Despirak I.V., N.G. Kleimenova, A.A. Lubchich, L.M. Malysheva, A.V. Roldugin, L.I. 

Gromova. Polar substorms and Svalbard auroras: Case study // Physics of auroral phenomena: 

Abstracts of the 44th Annual Seminar (15-19 March). Preprint PGI 21-01-141. Apatity: PGI KSC 

RAS. 2021. P.12. 

ɼʵʩʧʠʨʘʢ ʀ.ɺ., ʂʣʝʡʤʝʥʦʚʘ ʅ.ɻ., ʃʶʙʯʠʯ ɸ.ɸ., ʄʘʣʳʰʝʚʘ ʃ.ʄ., ɻʨʦʤʦʚʘ ʃ.ʀ., 
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ʐʧʠʮʙʝʨʛʝʥʘ: ʩʦʙʳʪʠʷ 17 ʜʝʢʘʙʨʷ 2012 // ʀʟʚʝʩʪʠʷ ʈɸʅ. ʉʝʨʠʷ ʬʠʟʠʯʝʩʢʘʷ. 2022. ʧʨʠʥʷʪʘ ʚ 

ʧʝʯʘʪʴ. 

2. ɺ ʩʪʘʪʴʝ ʅʠʢʠʪʝʥʢʦ ɸ.ʉ., ʃʝʙʝʜʴ ʆ.ʄ., ʌʝʜʦʨʝʥʢʦ ʖ.ɺ., ʄʘʥʥʠʥʝʥ ʖ., 

ʂʣʝʡʤʝʥʦʚʘ ʅ.ɻ., ɻʨʦʤʦʚʘ ʃ.ʀ. ʆʮʝʥʢʘ ʧʦʣʦʞʝʥʠʷ ʠ ʨʘʟʤʝʨʘ ʦʙʣʘʩʪʠ ʨʘʩʩʝʷʥʠʷ 

ʘʚʨʦʨʘʣʴʥʦʛʦ ʭʠʩʩʘ ʧʦ ʜʘʥʥʳʤ ʚʳʩʦʢʦʰʠʨʦʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʨʘʟʥʝʩʝʥʥʳʭ ʪʦʯʢʘʭ // ʀʟʚʝʩʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. ʉʝʨʠʷ ʬʠʟʠʯʝʩʢʘʷ. 2021. ʊ. 85. ˉ 

3. ʉ. 398-403. DOI: 10.31857/S0367676521030200 ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʦʜʥʦʚʨʝʤʝʥʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʘʚʨʦʨʘʣʴʥʦʛʦ ʭʠʩʩʘ 3 ʬʝʚʨʘʣʷ 2019 ʛ. ʚ ʪʨʝʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʨʘʟʥʝʩʝʥʥʳʭ 

ʪʦʯʢʘʭ ï ʦʙʩ. ɹʘʨʝʥʮʙʫʨʛ (ʘʨʭʠʧʝʣʘʛ ʐʧʠʮʙʝʨʛʝʥ), ʂʘʥʥʫʩʣʝʭʪʦ (ʌʠʥʣʷʥʜʠʷ) ʠ ʃʦʚʦʟʝʨʦ 

(ʈʦʩʩʠʷ). ʆʙʥʘʨʫʞʝʥʳ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʠʟʣʫʯʝʥʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʚ ʦʙʩ. ɹʘʨʝʥʮʙʫʨʛ ʠ 

ʩʣʫʯʘʠ, ʢʦʛʜʘ ʚʩʧʣʝʩʢʠ ʘʚʨʦʨʘʣʴʥʦʛʦ ʭʠʩʩʘ ʥʘʙʣʶʜʘʣʠʩʴ ʥʘ ʚʩʝʭ ʪʨʝʭ ʩʪʘʥʮʠʷʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. ʇʨʦʚʝʜʝʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʇɻʀ ʤʦʜʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʚʨʦʨʘʣʴʥʦʛʦ ʭʠʩʩʘ ʦʪ ʦʙʣʘʩʪʠ ʛʝʥʝʨʘʮʠʠ ʜʦ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʩʧʣʝʩʢ ʘʚʨʦʨʘʣʴʥʦʛʦ ʭʠʩʩʘ, ʥʘʙʣʶʜʘʝʤʳʡ ʪʦʣʴʢʦ ʚ ʦʙʩ. 

ɹʘʨʝʥʮʙʫʨʛ ʚ 18:50ï19:17 UT, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʫʩʣʦʚʣʝʥ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʨʘʩʩʝʠʚʘʶʱʝʡ 

ʦʙʣʘʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʡ. ʇʦʷʚʣʝʥʠʝ 

ʚʩʧʣʝʩʢʦʚ ʘʚʨʦʨʘʣʴʥʦʛʦ ʭʠʩʩʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʚʩʝʭ ʪʨʝʭ ʪʦʯʢʘʭ ʚ 19:25 UT, ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʟʫʣʴʪʘʪʦʤ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʚʫʭ ʨʘʩʩʝʠʚʘʶʱʠʭ ʦʙʣʘʩʪʝʡ 

ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʨʘʟʥʳʭ 

ʰʠʨʦʪʘʭ. 

3. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʋʅʏ/ʆʅʏ ʧʦʣʷ ʠʦʥʦʩʬʝʨʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʥʘ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ʩʝʪʠ ʩʪʘʥʮʠʡ ʇɻʀ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʦ ʥʘʛʨʝʚʫ ʠʦʥʦʩʬʝʨʳ 

ʤʦʱʥʳʤ ʂɺ ʠʟʣʫʯʝʥʠʝʤ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʌɻɹʋ çɸɸʅʀʀè ʚ ʦʢʪʷʙʨʝ 2016 ʛ. ʥʘ ʩʪʝʥʜʝ 

çEISCAT/Heatingè. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʥʘ ʯʘʩʪʦʪʘʭ, ʙʣʠʟʢʠʭ ʢ ʯʘʩʪʦʪʝ ʧʝʨʚʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ 

ʨʝʟʦʥʘʥʩʘ ʚʦʣʥʦʚʦʜʘ ɿʝʤʣʷ-ʠʦʥʦʩʬʝʨʘ (Ḑ1,8 ʢɻʮ), ʘʤʧʣʠʪʫʜʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʠʦʥʦʩʬʝʨʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚ ʦʙʩ. ɹʘʨʝʥʮʙʫʨʛ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 961 ʢʤ ʦʪ 

ʥʘʛʨʝʚʥʦʛʦ ʩʪʝʥʜʘ, ʟʘʯʘʩʪʫʶ ʧʨʝʚʳʰʘʣʘ ʘʤʧʣʠʪʫʜʳ ʥʘ ʙʦʣʝʝ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢ 

ʩʪʝʥʜʫ ʤʘʪʝʨʠʢʦʚʳʭ ʩʪʘʥʮʠʷʭ (ʩʘʤʘʷ ʙʣʠʞʥʷʷ ʩʪʘʥʮʠʷ ï ʃʦʪʪʘ ï 395 ʢʤ). ʅʘ ʯʘʩʪʦʪʘʭ, 

ʜʘʣʝʢʠʭ ʦʪ ʯʘʩʪʦʪʳ ʧʝʨʚʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʨʝʟʦʥʘʥʩʘ, ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʪʘʢʦʛʦ 

ʵʬʬʝʢʪʘ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɺʳʜʝʣʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʚʘ ʚʦʟʤʦʞʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʘ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʥʘʙʣʶʜʘʝʤʳʡ ʵʬʬʝʢʪ. ʇʝʨʚʳʡ ʩʚʷʟʘʥ ʩ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʳʤ 

ʟʘʪʫʭʘʥʠʝʤ ʚʦʣʥ ʩ ʯʘʩʪʦʪʘʤʠ, ʙʣʠʟʢʠʤʠ ʢ ʯʘʩʪʦʪʝ ʧʝʨʚʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʨʝʟʦʥʘʥʩʘ ʚʦʣʥʦʚʦʜʘ 

ɿʝʤʣʷ-ʠʦʥʦʩʬʝʨʘ, ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʥʘʜ ʚʳʩʦʢʦʧʨʦʚʦʜʷʱʝʡ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʩ 

ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʦʪʨʘʞʝʥʠʷ. ɺʪʦʨʦʡ ʩʚʷʟʘʥ ʩ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʜʠʘʛʨʘʤʤʳ 

ʠʟʣʫʯʝʥʠʷ ʠʦʥʦʩʬʝʨʥʦʛʦ ʠʩʪʦʯʥʠʢʘ. ʇʨʦʚʝʜʝʥʦ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʛʝʥʝʨʘʮʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʋʅʏ/ʆʅʏ ʚʦʣʥ ʚ ʚʦʣʥʦʚʦʜʝ ɿʝʤʣʷðʠʦʥʦʩʬʝʨʘ ʠ ʦʮʝʥʝʥ ʚʢʣʘʜ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʠʘʛʨʘʤʤʘ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠʩʪʦʯʥʠʢʘ ʥʝ 

ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʤʦʛʦ ʚʣʠʷʥʠʷ, ʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦʙʲʷʩʥʷʶʪʩʷ ʪʦʣʴʢʦ ʚ ʤʦʜʝʣʠ ʩ 

ʫʯʝʪʦʤ ʚʳʩʦʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʥʠʞʥʝʡ ʩʪʝʥʢʠ ʚʦʣʥʦʚʦʜʘ ʚʜʦʣʴ ʪʨʘʩʩʳ EISCAT ï ɹʘʨʝʥʮʙʫʨʛ 

ʠ ʥʠʟʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʚʜʦʣʴ ʪʨʘʩʩʳ EISCAT ï ʃʦʪʪʘ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ 

ʠʦʥʦʩʬʝʨʳ ʠ ʧʦʣʫʯʝʥʦ ʩʝʤʝʡʩʪʚʦ ʧʨʦʬʠʣʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʚʦʟʤʦʞʥʦ ʥʘʙʣʶʜʝʥʠʝ ʧʦʜʦʙʥʦʛʦ ʵʬʬʝʢʪʘ. 

4. ɺ ʩʪʘʪʴʷʭ ɹ.ɺ. ʂʦʟʝʣʦʚ, ɸ.ɺ. ʈʦʣʜʫʛʠʥ, ɺʳʩʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʚʨʦʨʘʣʴʥʦʛʦ 

ʩʚʝʯʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʪʨʠʘʥʛʫʣʷʮʠʦʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʩ ʤʘʣʦʡ ʙʘʟʦʡ ʚ ɸʧʘʪʠʪʘʭ ʠ ɹʘʨʝʥʮʙʫʨʛʝ 

// Physics of Auroral Phenomena, 44th Annual Seminar, Abstracts, ʩ.62. 2021 ʠ ɹ.ɺ. ʂʦʟʝʣʦʚ, ɸ.ɺ. 

ʈʦʣʜʫʛʠʥ, ɺʳʩʦʪʘ ʘʚʨʦʨʘʣʴʥʦʛʦ ʩʚʝʯʝʥʠʷ ʥʘ ʧʦʣʶʩʥʦʡ ʠ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʛʨʘʥʠʮʘʭ 

ʘʚʨʦʨʘʣʴʥʦʛʦ ʦʚʘʣʘ ʧʦ ʜʘʥʥʳʤ ʪʨʠʘʥʛʫʣʷʮʠʦʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʩ ʤʘʣʦʡ ʙʘʟʦʡ // ʀʟʚʝʩʪʠʷ ʈɸʅ. 

ʉʝʨʠʷ ʬʠʟʠʯʝʩʢʘ̫  (ʧʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 2021) ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʘʚʨʦʨʘʣʴʥʳʭ 

ʩʦʙʳʪʠʡ ʧʦ ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ 2 ʧʘʨ ʢʘʤʝʨ ï ʚ ɹʘʨʝʥʮʙʫʨʛʝ ʠ ʚ ɸʧʘʪʠʪʘʭ, ʚ ʢʦʪʦʨʳʭ ʥʘ 

ʤʘʩʰʪʘʙʝ ʜʝʩʷʪʢʠ ʩʝʢʫʥʜ ï ʤʠʥʫʪʳ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʨʷʤʘʷ ʩʚʷʟʴ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʥʦʚ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʚʨʦʨʘʣʴʥʦʛʦ ʩʚʝʯʝʥʠʷ: ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʯʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʫʤʝʥʴʰʝʥʠʝʤ ʚʳʩʦʪʳ, ʪ.ʝ. ʧʦʚʳʰʝʥʠʝʤ ʵʥʝʨʛʠʠ. ɺ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 



78 

ʤʘʣʦʡ ʙʘʟʳ ʧʨʠ ʪʨʠʘʥʛʫʣʷʮʠʦʥʥʳʭ ʠʟʤʝʨʝʥʠʷʭ ʧʦʟʚʦʣʠʣʦ ʚ ʜʠʥʘʤʠʢʝ ʦʮʝʥʠʪʴ ʚʳʩʦʪʫ 

ʘʚʨʦʨʘʣʴʥʦʛʦ ʩʚʝʯʝʥʠʷ ʩʨʝʜʥʷʷ ʵʥʝʨʛʠʷ ʵʣʝʢʪʨʦʥʦʚ: ʦʥʘ ʥʝ ʧʨʝʚʳʰʘʣʘ 10 ʢʵɺ, ʘ ʠʟʤʝʥʝʥʠʝ 

ʵʥʝʨʛʠʠ ʚ ʩʦʙʳʪʠʝ ï ʤʝʥʝʝ 8 ʢʵɺ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʨʘʟʣʠʯʠʷ ʚ ʘʚʨʦʨʘʣʴʥʳʭ ʬʦʨʤʘʭ ʠ ʧʦʣʦʞʝʥʠʠ ʚ ʘʚʨʦʨʘʣʴʥʦʤ ʦʚʘʣʝ, ʚʦ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ 

ʩʣʫʯʘʷʭ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʥʦʚ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʚʨʦʨʘʣʴʥʦʛʦ 

ʩʚʝʯʝʥʠʷ ʩʚʷʟʘʥʦ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʫʩʢʦʨʝʥʠʝʤ ʧʦʪʦʢʘ ʯʘʩʪʠʮ ʚ ʦʢʦʣʦʟʝʤʥʦʡ ʦʙʣʘʩʪʠ 

ʫʩʢʦʨʝʥʠʷ. 

5. ɺ ʩʪʘʪʴʷʭ ʖ.ɺ. ɹʘʣʘʙʠʥ, ɸ.ɺ. ɻʝʨʤʘʥʝʥʢʦ, ɽ.ɸ. ʄʠʭʘʣʢʦ, ɽ.ɸ. ʄʘʫʨʯʝʚ. ɺʣʠʷʥʠʝ 

ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʙʳʪʠʡ ʚʦʟʨʘʩʪʘʥʠʷ ʬʦʥʦʚʦʛʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ // 

Physics of Auroral Phenomena, 44th Annual Seminar, Abstracts, 2021; Balabin Yu.V. Influence of 

solar activity on the increase in background gamma radiation during precipitation // XII 

ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʣʥʝʯʥʦ-ʟʝʤʥʳʝ ʩʚʷʟʠ ʠ ʬʠʟʠʢʘ ʧʨʝʜʚʝʩʪʥʠʢʦʚ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡè. 27 ʩʝʥʪʷʙʨʷ ï 1 ʦʢʪʷʙʨʷ 2021 ʛ., ʩ. ʇʘʨʘʪʫʥʢʘ, ʂʘʤʯʘʪʩʢʠʡ ʢʨʘʡ ʠ ʖ.ɺ. 

ɹʘʣʘʙʠʥ, ɸ.ɺ. ɻʝʨʤʘʥʝʥʢʦ, ɽ.ɸ. ʄʠʭʘʣʢʦ, ɽ.ɸ. ʄʘʫʨʯʝʚ. ɺʣʠʷʥʠʝ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʙʳʪʠʡ ʚʦʟʨʘʩʪʘʥʠʷ ʬʦʥʦʚʦʛʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ // ʀʟʚʝʩʪʠʷ ʈɸʅ. ʉʝʨʠʷ 

ʬʠʟʠʯʝʩʢʘʷ (ʧʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 2021) ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʜʘʥʥʳʝ ʦ ʧʦʪʦʢʘʭ ʚʪʦʨʠʯʥʳʭ 

ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 24-ʛʦ ʮʠʢʣʘ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (2010-2020), 

ʠʤʝʶʱʠʝʩʷ ʚ ɸʧʘʪʠʪʘʭ ʠ ɹʘʨʝʥʮʙʫʨʛʝ. ɼʘʥʥʳʝ ʧʦʟʚʦʣʠʣʠ ʧʨʦʚʝʩʪʠ ʧʦʠʩʢ ʚʘʨʠʘʮʠʡ, ʥʝ 

ʩʚʷʟʘʥʥʳʭ ʩ ʩʝʟʦʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʘʪʤʦʩʬʝʨʳ. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʦʪʦʢ 

ʛʘʤʤʘ-ʢʚʘʥʪʦʚ, ʩʦʟʜʘʚʘʝʤʳʭ ʩʦʙʳʪʠʷʤʠ ʚʦʟʨʘʩʪʘʥʠʷ ʧʨʠ ʦʩʘʜʢʘʭ, ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʧʝʨʠʦʜ 

ʤʘʢʩʠʤʫʤʘ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 2013-16 ʛ. ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʩʚʷʟʘʥʦ ʩ 

ʦʙʱʠʤ ʫʤʝʥʴʰʝʥʠʝʤ ʧʦʪʦʢʘ ɺʂʃ ʧʨʠ ʤʘʢʩʠʤʫʤʝ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

6. ʄʘʫʨʯʝʚ ɽ.ɸ., ɹʘʣʘʙʠʥ ʖ.ɺ., ɻʝʨʤʘʥʝʥʢʦ ɸ.ɺ., ɻʚʦʟʜʝʚʩʢʠʡ ɹ.ɹ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʦʪʦʥʦʚ ʩʦʣʥʝʯʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʯʝʨʝʟ ʘʪʤʦʩʬʝʨʫ ɿʝʤʣʠ ʜʣʷ ʩʦʙʳʪʠʡ 

GLE42 ʀ GLE44 // ʀʟʚʝʩʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. ʉʝʨʠʷ ʬʠʟʠʯʝʩʢʘʷ. 2021. ʊ. 85. ˉ 3. 

ʉ.383-387. DOI: 10.31857/S0367676521030170 ʨʘʩʩʯʠʪʳʚʘʶʪ ʩʢʦʨʦʩʪʠ ʠʦʥʠʟʘʮʠʠ ʚʝʱʝʩʪʚʘ ʚ 

ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ʦʙʣʘʩʪʠ ʘʪʤʦʩʬʝʨʳ ɿʝʤʣʠ ʜʣʷ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ GLE, 

ʧʨʦʠʟʦʰʝʜʰʠʭ ʚ ʨʘʟʣʠʯʥʦʝ ʚʨʝʤʷ ʠ ʠʤʝʶʱʠʭ ʦʪʣʠʯʘʶʱʠʝʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʪʦʥʦʚ ʚ ʧʝʨʚʠʯʥʳʭ ʯʘʩʪʠʮʘʭ. ʉʧʝʢʪʨʳ ʧʝʨʚʠʯʥʳʭ ʧʨʦʪʦʥʦʚ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʧʦ ʫʥʠʢʘʣʴʥʦʡ ʤʝʪʦʜʠʢʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʇɻʀ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʩ 

ʥʝʡʪʨʦʥʥʳʭ ʤʦʥʠʪʦʨʦʚ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ. 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʘʧʧʘʨʘʪʫʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʙʩʝʨʚʘʪʦʨʠʠ 

ʇɻʀ çɹʘʨʝʥʮʙʫʨʛè ʚ 2021 ʛʦʜʫ 

1 ʉʪʘʥʮʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʇɻʀ, ʧ. ɹʘʨʝʥʮʙʫʨʛ 

1.1 ʋʣʫʯʰʝʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʩʪʝʤʳ ʩʙʦʨʘ, ʦʩʥʦʚʳʚʘʶʱʝʝʩʷ ʥʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʪʝʭʥʦʣʦʛʠʷʭ ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʕʪʦ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʧ. ɹʘʨʝʥʮʙʫʨʛ, ʦʪʣʘʞʝʥʦ ʠ ʘʜʘʧʪʠʨʦʚʘʥʦ ʧʦʜ ʦʩʦʙʝʥʥʦʩʪʠ 

ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʠ ʚʳʭʦʜʘ ʚ ʠʥʪʝʨʥʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʙʩʝʨʚʘʪʦʨʠʠ. 

1.2 ɼʦʩʪʘʚʣʝʥʳ ʥʦʚʳʡ ʩʝʨʚʝʨ ʠ ʢʦʤʧʴʶʪʝʨ-ʩʙʦʨʱʠʢ, ʦʪʣʘʞʝʥʳ ʠ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ 

ʫʩʣʦʚʠʷʤ ʦʙʩʝʨʚʘʪʦʨʠʠ. 

1.3 ʇʨʦʚʝʜʝʥʳ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ (ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʙʩʣʫʞʝʥ ʥʝʡʪʨʦʥʥʳʡ 

ʤʦʥʠʪʦʨ ʠ ʘʧʧʘʨʘʪʫʨʘ, ʚʭʦʜʷʱʘʷ ʚ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʘ, ʚ ʪ.ʯ. ʤʝʪʝʦʩʪʘʥʮʠʷ). ʕʣʝʢʪʨʠʯʝʩʢʠʝ 

ʩʭʝʤʳ ʦʯʠʱʝʥʳ ʦʪ ʫʛʦʣʴʥʦʡ ʧʳʣʠ, ʧʨʦʚʝʨʝʥʳ ʚʳʩʦʢʦʚʦʣʴʪʥʳʝ ʨʘʟʲʝʤʳ ʠ ʮʝʧʠ. 

ʇʨʦʚʝʨʝʥʳ ʫʨʦʚʥʠ ʥʠʟʢʦʚʦʣʴʪʥʳʭ ʧʠʪʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʀʟʤʝʨʝʥʳ ʚʦʣʴʪ-ʩʯʝʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʩʝʭ 18 ʪʨʫʙʦʢ ʥʝʡʪʨʦʥʥʦʛʦ ʤʦʥʠʪʦʨʘ 

(ʧʨʦʚʝʜʝʥʘ ʢʘʣʠʙʨʦʚʢʘ) (ʨʠʩ. 18.1ʘ, ʙ). 

1.4 ɺ ʯʘʩʪʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʚʦ ʚʪʦʨʦʡ ʩʝʢʮʠʠ ʥʝʡʪʨʦʥʥʦʛʦ ʤʦʥʠʪʦʨʘ ʫʩʪʘʥʦʚʣʝʥʳ 

ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʝ ʧʣʘʩʪʠʥʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʣʝʛʢʠʭ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ. ʇʣʘʩʪʠʥʳ 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʜ ʠ ʥʘʜ ʥʝʡʪʨʦʥʥʳʤ ʤʦʥʠʪʦʨʦʤ ʪʘʢ, ʯʪʦ ʚʝʨʭʥʷʷ ʧʨʠʥʠʤʘʝʪ ʧʦʪʦʢʠ ʯʘʩʪʠʮ 
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ʠʟ ʚʝʨʭʥʝʡ ʧʦʣʫʩʬʝʨʳ, ʥʠʞʥʷʷ ï ʠʟ ʥʠʞʥʝʡ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʨʘʩʰʠʨʷʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʜʠʘʧʘʟʦʥ ʠ ʚʠʜʳ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘ ʩʪʘʥʮʠʠ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ (ʨʠʩ. 18.1ʚ).  

 ɺʘʨʠʘʮʠʠ ʧʦʪʦʢʦʚ ʯʘʩʪʠʮ 

ʨʘʟʣʠʯʘʶʪʩʷ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʧʝʨʝʤʝʥʥʳʡ ʨʘʜʠʦʘʢʪʠʚʥʳʡ ʬʦʥ ʦʪ 

ʧʦʯʚʳ. 

2 ʆʧʪʠʯʝʩʢʘʷ ʘʧʧʘʨʘʪʫʨʘ 

ʦʙʩʝʨʚʘʪʦʨʠʠ ʇɻʀ çɹʘʨʝʥʮʙʫʨʛè 

2.1 ʂʘʤʝʨʘ ʚʩʝʛʦ ʥʝʙʘ (ʂɺʅ), 

ʨʘʙʦʪʘʚʰʘʷ ʚ ʥʘʙʣʶʜʘʪʝʣʴʥʳʡ ʩʝʟʦʥ 

2019-2021 ʛʛ., ʜʝʤʦʥʪʠʨʦʚʘʥʘ, ʧʨʦʚʝʜʝʥʘ 

ʯʠʩʪʢʘ ʦʧʪʠʢʠ, ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʢʦʥʪʘʢʪʦʚ, 

ʚʝʥʪʠʣʷʪʦʨʦʚ, ʟʘʤʝʥʝʥʳ ʜʝʛʠʜʨʘʮʠʦʥʥʳʝ 

ʪʘʙʣʝʪʢʠ. ʇʨʠʙʦʨ ʟʘʥʦʚʦ ʩʤʦʥʪʠʨʦʚʘʥ, 

ʫʩʪʘʥʦʚʣʝʥ, ʥʘʩʪʨʦʝʥ, ʦʪʪʝʩʪʠʨʦʚʘʥ. 

ɿʘʤʝʥʝʥ ʫʧʨʘʚʣʷʶʱʠʡ ʢʦʤʧʴʶʪʝʨ ʠ 

ʧʨʠʙʦʨ ʠʥʪʝʛʨʠʨʦʚʘʥ ʚ ʦʙʩʝʨʚʘʪʦʨʩʢʫʶ 

ʩʠʩʪʝʤʫ ʩʙʦʨʘ ʜʘʥʥʳʭ. ʇʨʦʚʝʜʝʥʦ ʩʥʷʪʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ: dark frame 

(ʪʝʤʥʦʚʳʭ ʢʘʜʨʦʚ), bias frame (ʧʘʨʘʤʝʪʨʳ 

ʵʣʝʢʪʨʦʥʥʦʛʦ çʥʫʣʷè ʤʘʪʨʠʮʳ ʢʘʤʝʨʳ) 

ʜʣʷ ʚʩʝʭ ʧʣʘʥʠʨʫʝʤʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ. 

ʉʥʷʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ: flat field (ʧʣʦʩʢʦʝ 

ʧʦʣʝ) ʠ ʣʠʥʝʡʥʦʩʪʠ ʢʘʤʝʨʳ ʚ ʨʘʙʦʯʝʤ 

ʜʠʥʘʤʠʯʝʩʢʦʤ ʜʠʘʧʘʟʦʥʝ. ʇʨʦʚʝʜʝʥʳ 

ʪʨʝʭʩʫʪʦʯʥʳʝ ʩʝʘʥʩʳ ʥʘʙʣʶʜʝʥʠʡ (ʨʠʩ. 

18.2). 

2.2 ʄʝʨʠʜʠʦʥʘʣʴʥʳʡ ʘʚʨʦʨʘʣʴʥʳʡ 

ʩʧʝʢʪʨʦʤʝʪʨ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ 

(ʄɸʉʆʅ), ʨʘʙʦʪʘʚʰʠʡ ʚ 

ʥʘʙʣʶʜʘʪʝʣʴʥʳʡ ʩʝʟʦʥ 2019-2021 ʛʛ., 

ʜʝʤʦʥʪʠʨʦʚʘʥ, ʧʨʦʚʝʜʝʥʘ ʯʠʩʪʢʘ ʦʧʪʠʢʠ, 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʢʦʥʪʘʢʪʦʚ, ʚʝʥʪʠʣʷʪʦʨʦʚ, 

ʟʘʤʝʥʝʥʳ ʜʝʛʠʜʨʘʮʠʦʥʥʳʝ ʪʘʙʣʝʪʢʠ. ʇʨʠʙʦʨ ʟʘʥʦʚʦ ʩʤʦʥʪʠʨʦʚʘʥ, ʫʩʪʘʥʦʚʣʝʥ, ʥʘʩʪʨʦʝʥ, 

ʦʪʪʝʩʪʠʨʦʚʘʥ. ʈʘʙʦʯʠʡ ʩʧʝʢʪʨʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʥʝʩʢʦʣʴʢʦ ʨʘʩʰʠʨʝʥ. ɿʘʤʝʥʝʥ ʫʧʨʘʚʣʷʶʱʠʡ 

ʢʦʤʧʴʶʪʝʨ ʠ ʧʨʠʙʦʨ ʠʥʪʝʛʨʠʨʦʚʘʥ ʚ ʦʙʩʝʨʚʘʪʦʨʩʢʫʶ ʩʠʩʪʝʤʫ ʩʙʦʨʘ ʜʘʥʥʳʭ (ʨʠʩ.18.3). 

ʘ  

ʙ   

ʚ  
ʈʠʩʫʥʦʢ 18.1 ï ʆʙʩʣʫʞʠʚʘʥʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʥʝʡʪʨʦʥʥʦʛʦ ʤʦʥʠʪʦʨʘ: (ʘ) ʢʘʣʠʙʨʦʚʢʘ ʥʘ ʦʜʥʦʤ ʠʟ 

ʩʯʝʪʯʠʢʦʚ ʩʝʢʮʠʠ, (ʙ) ʨʝʟʫʣʴʪʘʪ ʢʘʣʠʙʨʦʚʢʠ ʩʯʝʪʯʠʢʦʚ ʚʦ 

ʚʪʦʨʦʡ ʩʝʢʮʠʠ, (ʚ) ʧʨʠʤʝʨ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ 

ʥʝʡʪʨʦʥʥʦʤ ʤʦʥʠʪʦʨʝ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʭ ʧʣʘʩʪʠʥ 

ʘ  ʙ  ʚ  

ʈʠʩʫʥʦʢ 18.2 ï (ʘ) ʂɺʅ, (ʙ) ʢʘʜʨ ʂɺʅ, (ʚ) ʂɺʅ ʧʦʜ ʙʣʠʩʪʝʨʦʤ 
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ʘ  ʙ  ʚ  

ʈʠʩʫʥʦʢ 18.3 ï (ʘ) ʄɸʉʆʅ, (ʙ) ʢʘʜʨ ʄɸʉʆʅ, (ʚ) ʄɸʉʆʅ ʧʦʜ ʙʣʠʩʪʝʨʦʤ 

ʇʨʦʚʝʜʝʥʘ ʧʨʦʚʝʨʢʘ ʦʙʱʠʭ ʩʠʩʪʝʤ ʦʧʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʦʥʪʝʡʥʝʨʘ: 

- ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ: ʧʨʦʚʝʨʝʥʦ ʩʦʩʪʦʷʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ ʥʘʧʨʷʞʝʥʠʡ 220 ʠ 
12ɺ, ʦʙʱʝʛʦ ʙʣʦʢʘ ʥʠʟʢʦʚʦʣʴʪʥʦʛʦ ʧʠʪʘʥʠʷ, ʨʦʟʝʪʦʢ, ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ, ʦʯʠʱʝʥʳ ʢʦʥʪʘʢʪʳ, 

ʜʝʤʦʥʪʠʨʦʚʘʥʳ ʧʦʚʨʝʞʜʝʥʥʳʝ ʨʦʟʝʪʢʠ ʫ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ; 

- ʠʩʪʦʯʥʠʢʘ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʠʪʘʥʠʷ (ʀɹʇ): ʧʨʦʚʝʨʝʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʙʱʝʛʦ ʀɹʇ, 

ʧʨʦʚʝʜʝʥʦ ʝʛʦ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʫʩʪʘʥʦʚʣʝʥ ʨʝʟʝʨʚʥʳʡ ʀɹʇ; 

- ʦʩʚʝʱʝʥʠʷ: ʧʨʦʚʝʨʝʥʦ ʩʦʩʪʦʷʥʠʝ ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, ʟʘʤʝʥʝʥʘ ʥʘ ʩʚʝʪʦʜʠʦʜʥʫʶ 

ʦʜʥʘ ʠʟ ʪʨʸʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʣʘʤʧ; 

- ʚʝʥʪʠʣʷʮʠʠ: ʧʨʦʚʝʨʝʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʝʥʪʠʣʷʪʦʨʦʚ ʦʙʜʫʚʘ ʙʣʠʩʪʝʨʦʚ, ʟʘʤʝʥʝʥʘ 
ʩʤʘʟʢʘ ʧʦʜʰʠʧʥʠʢʦʚ ʚʝʥʪʠʣʷʪʦʨʦʚ, ʟʘʤʝʥʝʥʳ ʜʚʘ ʥʝʠʩʧʨʘʚʥʳʭ ʚʝʥʪʠʣʷʪʦʨʘ; 

- ʦʙʦʛʨʝʚʘ: ʧʨʦʚʝʨʝʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 2-ʫʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʧʣʦʢʦʥʚʝʢʪʦʨʦʚ, ʦʯʠʱʝʥʳ 

ʢʦʥʪʘʢʪʳ, ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ;  

- ʩʚʷʟʠ: ʧʨʦʚʝʨʝʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʤʫʪʘʪʦʨʘ Ethernet ʠ ʩʦʩʪʦʷʥʠʝ ʚʥʫʪʨʝʥʥʝʡ 
ʢʘʙʝʣʴʥʦʡ ʨʘʟʚʦʜʢʠ, ʟʘʤʝʥʝʥ ʥʝʠʩʧʨʘʚʥʳʡ ʨʘʟʲʸʤ ʚʥʫʪʨʝʥʥʝʡ ʢʘʙʝʣʴʥʦʡ ʣʠʥʠʠ; 

- ʧʝʨʝʫʩʪʘʥʦʚʣʝʥʳ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʝ ʩʪʦʧʦʨʳ ʥʘ ʥʘʧʨʘʚʣʷʶʱʠʭ ʫʟʣʦʚ ʫʩʪʘʥʦʚʢʠ 

ʦʧʪʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ, ʚʳʧʦʣʥʝʥ ʨʝʤʦʥʪ ʫʟʣʘ ʫʩʪʘʥʦʚʢʠ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ, ʚʳʤʳʪʳ ʙʣʠʩʪʝʨʳ, 

ʦʪʤʝʯʝʥʘ ʧʦʣʝʟʥʦʩʪʴ ʥʘʣʠʯʠʷ ʫʜʘʣʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚʥʫʪʨʝʥʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʦʥʪʝʡʥʝʨʝ ʩ 

ʦʧʪʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʦʪʤʝʯʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʪʝʧʣʝʥʠʷ ʢʦʩʷʢʘ ʚʭʦʜʥʦʡ ʜʚʝʨʠ 

ʢʦʥʪʝʡʥʝʨʘ, ʦʪʤʝʯʝʥʘ ʧʨʦʪʝʯʢʘ ʧʘʥʝʣʠ ʙʣʠʩʪʝʨʘ, ʟʘʛʝʨʤʝʪʠʟʠʨʦʚʘʥʦ ʧʦ ʚʨʝʤʝʥʥʦʡ ʩʭʝʤʝ, 

ʩʨʳʚ ʟʘʱʠʪʥʦʛʦ ʢʦʣʧʘʢʘ ʙʣʠʩʪʝʨʘ ʚ ʜʝʢʘʙʨʝ 2020 ʛ. ʧʦʢʘʟʘʣ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ 

ʩʠʩʪʝʤʳ ʢʨʝʧʣʝʥʠʷ ʜʘʥʥʳʭ ʢʦʣʧʘʢʦʚ. 

ʇʨʦʚʝʜʝʥʦ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʘʙʣʶʜʝʥʠʡ ï ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʩʝʨʚʝʨʘ (ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʚʭʦʜʷʱʝʛʦ ʚ ʩʠʩʪʝʤʫ ʦʧʪʠʯʝʩʢʦʛʦ 

ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ), ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʩʙʦʨ ʜʘʥʥʳʭ ʩ ʦʧʪʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ: ʟʘʤʝʥʝʥʘ 

ʙʘʪʘʨʝʷ BIOS, ʫʩʪʘʥʦʚʣʝʥ ʥʦʚʳʡ SSD, ʟʘʤʝʥʝʥʳ HDD, ʦʯʠʱʝʥʳ ʠ ʩʤʘʟʘʥʳ ʚʝʥʪʠʣʷʪʦʨʳ, 

ʧʨʦʤʳʪʳ ʨʘʟʲʸʤʳ ʵʣʝʢʪʨʦʮʝʧʝʡ, ʦʙʥʦʚʣʝʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ɺʥʝʰʥʷʷ ʩʚʷʟʴ 

ʦʙʝʩʧʝʯʝʥʘ ʨʘʟʚʝʨʪʳʚʘʥʠʝʤ ʨʘʜʠʦʣʠʥʠʠ Wi-Fi, ʟʘʤʝʥʠʚʰʝʡ ʢʘʙʝʣʴʥʫʶ ʣʠʥʠʶ, 

ʧʝʨʝʚʝʜʝʥʥʫʶ ʚ ʧʦʣʦʞʝʥʠʝ ʨʝʟʝʨʚʥʦʡ. 

3 ʉʠʩʪʝʤʳ ʩʙʦʨʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʜʘʥʥʳʭ ʦʙʩʝʨʚʘʪʦʨʠʠ ʇɻʀ çɹʘʨʝʥʮʙʫʨʛè 

3.1 ʆʅʏ ʧʨʠʝʤʥʠʢ MMBR 

ʇʨʦʠʟʚʝʜʝʥ ʨʝʤʦʥʪ ʦʩʥʦʚʥʦʛʦ ʙʣʦʢʘ ʧʨʝʜʫʩʠʣʠʪʝʣʝʡ: ʥʘ ʧʣʘʪʝ ʧʨʝʜʫʩʠʣʠʪʝʣʷ Ez 

ʧʨʦʠʟʚʝʜʝʥʘ ʟʘʤʝʥʘ ʚʩʝʭ ʤʠʢʨʦʩʭʝʤ ʦʧʝʨʘʮʠʦʥʥʳʭ ʫʩʠʣʠʪʝʣʝʡ. ʇʨʦʠʟʚʝʜʝʥʘ ʧʝʨʝʥʘʩʪʨʦʡʢʘ 

ʚʭʦʜʥʳʭ ʮʝʧʝʡ ʧʨʝʜʫʩʠʣʠʪʝʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʤʘʛʥʠʪʥʳʭ ʨʘʤʦʯʥʳʭ ʘʥʪʝʥʥ ʚ ʮʝʣʷʭ 

ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʩʦʙʩʪʚʝʥʥʳʭ ʰʫʤʦʚ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 4-16 ʢɻʮ (ʨʠʩ. 18.4ʘ). ɼʣʷ ʵʪʦʛʦ 

ʥʦʤʠʥʘʣʳ ʚʭʦʜʥʳʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ (ʥʘ ʨʠʩ. 18.4ʘ ʚʳʜʝʣʝʥʳ ʢʨʘʩʥʳʤ) ʙʳʣʠ ʠʟʤʝʥʝʥʳ ʩ 1 ʤʢʌ 

ʥʘ 0.1 ʤʢʌ. 
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ʇʨʦʚʝʜʝʥʘ ʧʨʦʬʠʣʘʢʪʠʢʘ ʘʥʪʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʆʅʏ ʧʨʠʝʤʥʠʢʘ. ʇʨʦʠʟʚʝʜʝʥʦ 

ʫʢʨʝʧʣʝʥʠʝ ʘʥʪʝʥʥʦʡ ʩʠʩʪʝʤʳ ʆʅʏ ʧʨʠʝʤʥʠʢʘ ʟʘ ʩʯʝʪ ʧʦʣʥʦʡ ʟʘʤʝʥʳ ʦʪʪʷʞʝʢ ʥʘ ʫʛʣʘʭ 

ʨʘʤʦʯʥʳʭ ʘʥʪʝʥʥ (ʨʠʩ. 18.4ʙ). 

   

ʘ ʙ ʚ 

ʈʠʩʫʥʦʢ 18.4 ï (ʘ) ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʝʜʫʩʠʣʠʪʝʣʷ ʢʦʤʧʦʥʝʥʪ Hx Hy, (ʙ) ʟʘʤʝʥʘ ʦʪʪʷʞʝʢ ʨʘʤʦʯʥʦʡ ʘʥʪʝʥʥʳ, 

(ʚ) ʟʘʤʝʥʘ ʙʣʦʢʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʫʩʠʣʠʪʝʣʝʡ 

ʂʘʣʠʙʨʦʚʢʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʆʅʏ ʧʨʠʝʤʥʠʢʘ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʜʦ ʠ ʧʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʥʪʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʩʭʝʤʫ ʠ 

ʟʘʤʝʥʳ ʧʨʦʛʨʘʤʤ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ. ʆʪʜʝʣʴʥʦ ʧʨʦʚʝʜʝʥʘ ʢʘʣʠʙʨʦʚʢʘ ʢʘʥʘʣʦʚ ʆʅʏ 

ʧʨʠʝʤʥʠʢʘ ʩ ʨʝʟʝʨʚʥʳʤ ʙʣʦʢʦʤ ʧʨʝʜʫʩʠʣʠʪʝʣʝʡ (ʨʠʩ.18.4ʚ). 

3.2 ʉʠʩʪʝʤʳ ʩʙʦʨʘ ʜʘʥʥʳʭ ʆʅʏ ʠ ʂʅʏ ʧʨʠʝʤʥʠʢʦʚ 

ʈʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʙʣʦʢ ʧʠʪʘʥʠʷ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʜʘʥʥʳʭ ʆʅʏ ʧʨʠʝʤʥʠʢʘ ʨʘʙʦʪʘʣ 

ʥʘ ʧʨʝʜʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ. ʉ ʫʯʝʪʦʤ ʘʥʦʤʘʣʴʥʦ ʞʘʨʢʦʛʦ ʣʝʪʘ 2020 ʛ. ʚʦʟʥʠʢʘʣʘ ʫʛʨʦʟʘ 

ʧʝʨʝʛʨʝʚʘ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ ʙʣʦʢʘ ʠ ʨʘʥʥʝʛʦ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ. ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʨʦʠʟʚʝʜʝʥʘ 

ʟʘʤʝʥʘ ʙʣʦʢʘ ʧʠʪʘʥʠʷ ʥʘ ʙʣʦʢ ʧʠʪʘʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʪʠʧʘ ʙʦʣʴʰʝʡ ʤʦʱʥʦʩʪʠ ɹʇʉ-12-

5 (12ɺ, 5ɸ) ʩ ʚʝʥʪʠʣʷʪʦʨʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ (ʨʠʩ. 18.5ʘ). 
 

ʘ   ʙ  

ʈʠʩʫʥʦʢ 18.5 ïʉʠʩʪʝʤʳ ʩʙʦʨʘ ʧʨʠʝʤʥʠʢʦʚ ʆʅʏ ʠ ʂʅʏ ʠ ʠʭ ʙʣʦʢʠ ʧʠʪʘʥʠʷ(ʘ) ʠ 

GPS/ɻʃʆʅɸʉʉ ʘʥʪʝʥʥʘ ʆʅʏ ʧʨʠʝʤʥʠʢʘ (ʙ) 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ GPS/ɻʃʆʅɸʉʉ ʧʨʠʝʤʥʠʢʘ 

ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʆʅʏ ʧʨʠʝʤʥʠʢʘ ʧʨʦʠʟʚʝʜʝʥʘ ʟʘʤʝʥʘ ʘʥʪʝʥʥʳ. ʅʦʚʘʷ ʘʥʪʝʥʥʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ 

ʢʨʳʰʝ ʟʜʘʥʠʷ ʦʙʩʝʨʚʘʪʦʨʠʠ ʇɻʀ çɹʘʨʝʥʮʙʫʨʛè (ʨʠʩ. 18.5ʙ). 

3.3 ʂʅʏ ʧʨʠʝʤʥʠʢ BRB6 

 ʇʨʦʚʝʜʝʥʘ ʧʨʦʚʝʨʢʘ ʘʥʘʣʦʛʦʚʦʡ ʣʠʥʠʠ ʂʅʏ ʧʨʠʝʤʥʠʢʘ ʠ ʤʝʩʪ ʝʝ ʩʦʝʜʠʥʝʥʠʡ. 

ʇʨʦʚʝʜʝʥʘ ʯʠʩʪʢʘ ʢʦʥʪʘʢʪʦʚ ʨʘʟʲʝʤʦʚ ʦʪ ʦʢʠʩʣʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʚʠʟʠʠ ʮʝʧʝʡ ʧʠʪʘʥʠʷ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʂʅʏ ʧʨʠʝʤʥʠʢʘ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ 

ʰʪʘʪʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ, ʧʠʪʘʶʱʠʡ ʚʩʶ ʘʥʘʣʦʛʦʚʫʶ 

ʯʘʩʪʴ ʧʨʠʝʤʥʠʢʘ, ʨʘʙʦʪʘʝʪ ʥʘ ʧʨʝʜʝʣʝ ʩʚʦʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ. ɺ ʮʝʣʷʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʝʛʦ ʚʳʭʦʜʘ ʠʟ 

ʩʪʨʦʷ ʥʘʛʨʫʟʢʘ ʙʳʣʘ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʨʠ ʧʦʤʦʱʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ DC/DC ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ. ʇʠʪʘʥʠʝ 

ʘʥʘʣʦʛʦʚʳʭ ʙʣʦʢʦʚ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʦʩʪʘʚʣʝʥʦ ʥʘ ʩʪʘʨʦʤ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝ, ʘ ʧʠʪʘʥʠʝ ʧʨʝʜʫʩʠʣʠʪʝʣʝʡ ʤʘʛʥʠʪʥʳʭ 

ʠʥʜʫʢʮʠʦʥʥʳʭ ʜʘʪʯʠʢʦʚ ʧʝʨʝʙʨʦʰʝʥʦ ʥʘ ʥʦʚʳʡ. 

ɸʥʘʣʦʛʦʚʳʝ ʙʣʦʢʠ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʜʘʥʥʳʭ ʚʢʣʶʯʘʶʪ ʚ 

ʩʝʙʷ ʙʣʦʢ ʬʠʣʴʪʨʦʚ ʠ ʙʣʦʢ ɸʎʇ. ʇʨʝʜʫʩʠʣʠʪʝʣʠ 

 
ʈʠʩʫʥʦʢ 18.6 ï ʉʠʩʪʝʤʘ ʩʙʦʨʘ ʜʘʥʥʳʭ 

ʂʅʏ ʧʨʠʝʤʥʠʢʘ 
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ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʫʜʘʣʝʥʠʠ ʧʨʠʤʝʨʥʦ 300 ʤ ʚʦʟʣʝ ʤʘʛʥʠʪʥʦ-ʠʥʜʫʢʮʠʦʥʥʳʭ ʜʘʪʯʠʢʦʚ. 

ɼʦʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 18.6 ʠ ʚʳʜʝʣʝʥʘ ʢʨʫʞʢʦʤ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʧʦʤʝʭ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʙʣʦʢʘ ʧʠʪʘʥʠʷ ʂʅʏ ʧʨʠʝʤʥʠʢʘ, ʚʤʝʩʪʦ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʨʘʥʝʝ ʠʤʧʫʣʴʩʥʦʛʦ ʙʣʦʢʘ ʫʩʪʘʥʦʚʣʝʥ ʙʣʦʢ ʧʠʪʘʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʪʠʧʘ 

(ʨʠʩ.18.5). 

3.4 ʋʩʪʘʥʦʚʢʘ ʠ ʥʘʩʪʨʦʡʢʘ ʦʩʥʦʚʥʦʡ ʣʠʥʠʠ ʩʚʷʟʠ 

ʆʨʛʘʥʠʟʦʚʘʥʦ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʠʥʪʝʨʥʝʪʫ ʯʝʨʝʟ ʩʝʪʴ ʟʜʘʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʚʝʨʪʦʣʝʪʥʦʡ 

ʧʣʦʱʘʜʢʦʡ. ʉʦʝʜʠʥʝʥʠʝ ʤʝʞʜʫ ʟʜʘʥʠʷʤʠ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʧʦʤʦʱʠ Wi-Fi ʪʦʯʝʢ ʜʦʩʪʫʧʘ 

Mikrotik (ʨʠʩ. 18.7ʘ,ʙ). ʄʘʣʘʷ ʧʘʨʫʩʥʦʩʪʴ ʪʦʯʝʢ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʨʞʠʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʚʝʪʨʦʚʳʝ ʥʘʛʨʫʟʢʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ. 

ʘ  

ʚ  ʙ  

ʈʠʩʫʥʦʢ 18.7 ï (ʘ) ʪʦʯʢʘ ʜʦʩʪʫʧʘ, ʟʘʢʨʝʧʣʝʥʥʘʷ ʥʘ ʟʜʘʥʠʠ ʦʙʩʝʨʚʘʪʦʨʠʠ ʇɻʀ, (ʙ) ʪʦʯʢʘ ʜʦʩʪʫʧʘ, 

ʟʘʢʨʝʧʣʝʥʥʘʷ ʥʘ ʟʜʘʥʠʠ ʚʝʨʪʦʣʝʪʥʦʡ ʧʣʦʱʘʜʢʠ, (ʚ) ʩʭʝʤʘ ʩʝʪʠ ʦʙʩʝʨʚʘʪʦʨʠʠ ʇɻʀ çɹʘʨʝʥʮʙʫʨʛè 

ɺ ʭʦʜʝ ʨʘʙʦʪ ʧʨʦʠʟʚʝʜʝʥʘ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʩʭʝʤʳ ʩʝʪʠ ʦʙʩʝʨʚʘʪʦʨʠʠ ʇɻʀ çɹʘʨʝʥʮʙʫʨʛè 

(ʨʠʩ.18.7ʚ). Wi-Fi ʪʦʯʢʠ ʨʘʙʦʪʘʶʪ ʚ ʨʝʞʠʤʝ ʧʨʦʟʨʘʯʥʦʛʦ ʤʦʩʪʘ. ʊʦʯʢʘ ʚ ʦʙʩʝʨʚʘʪʦʨʠʠ 

ʥʘʩʪʨʦʝʥʘ ʢʘʢ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʚ ʮʝʣʷʭ ʠʟʦʣʷʮʠʠ ʚʥʫʪʨʝʥʥʝʡ ʩʝʪʠ ʦʙʩʝʨʚʘʪʦʨʠʠ. SHDSL ʢʘʥʘʣ 

ʦʪ ʟʜʘʥʠʷ ʂʅʎ ʜʦ ʦʙʩʝʨʚʘʪʦʨʠʠ ʩʦʭʨʘʥʝʥ ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʝʨʚʥʦʛʦ. ɼʦʩʪʫʧ ʢ ʚʥʫʪʨʝʥʥʝʡ ʩʝʪʠ 

ʦʙʩʝʨʚʘʪʦʨʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʧʨʷʤʦʝ VPN ʩʦʝʜʠʥʝʥʠʝ ʤʝʞʜʫ ʦʙʩʝʨʚʘʪʦʨʠʝʡ ʠ 

ʟʜʘʥʠʝʤ ʇɻʀ ɸʧʘʪʠʪʳ. 

4 ʇʨʠʝʤʥʳʡ ʢʦʤʧʣʝʢʩ GNSS 

ɺʦʩʩʪʘʥʦʚʣʝʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ, ʧʨʦʚʝʜʝʥʘ ʟʘʤʝʥʘ ʥʦʫʪʙʫʢʘ, 

ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʩʦʧʨʷʞʝʥʠʷ ʧʨʠʝʤʥʠʢʘ ʠ ʥʦʫʪʙʫʢʘ. ʇʨʦʚʝʨʝʥʦ 

ʩʦʩʪʦʷʥʠʝ ʘʥʪʝʥʥʦ-ʬʠʜʝʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʝʤʥʠʢʘ. GNSS-ʢʦʤʧʣʝʢʩ ʠʥʪʝʛʨʠʨʦʚʘʥ ʚ 

ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ ʦʙʩʝʨʚʘʪʦʨʠʠ ʇɻʀ. ʇʨʦʚʝʜʝʥʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʧʨʦʚʝʨʢʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʢʦʤʧʣʝʢʩʘ ʚ ʤʝʩʪʥʦʤ ʠ ʫʜʘʣʝʥʥʦʤ ʨʝʞʠʤʝ ʫʧʨʘʚʣʝʥʠʷ. ɿʘʧʠʩʴ ʜʘʥʥʳʭ ʧʨʠʝʤʥʠʢʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʥʦʫʪʙʫʢ (ʨʠʩ.18.8). 

ʘ  ʙ  

ʈʠʩʫʥʦʢ 18.8 ï (ʘ) ʧʨʠʝʤʥʳʡ ʢʦʤʧʣʝʢʩ GNSS, (ʙ) ʘʥʪʝʥʥʦ-ʬʠʜʝʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ GNSS 
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5 ʉʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʧʣʘʪʬʦʨʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʙʩʝʨʚʘʪʦʨʠʠ ʇɻʀ çɹʘʨʝʥʮʙʫʨʛè 

ʇʨʦʚʝʜʝʥʳ ʨʝʤʦʥʪ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʩʝʨʚʘʪʦʨʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʠʩʪʝʤʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ 

ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʙʳʪʦʚʳʭ ʩʪʦʢʦʚ. ʇʨʦʚʝʨʝʥʳ ʢʦʤʤʫʥʠʢʘʮʠʠ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʥʞʝʥʝʨʥʳʤ 

ʩʝʪʷʤ ʟʜʘʥʠʷ ʦʙʩʝʨʚʘʪʦʨʠʠ. ʆʙʩʣʫʞʝʥʘ ʩʠʩʪʝʤʘ ʘʚʪʦʥʦʤʥʦʛʦ ʨʝʟʝʨʚʥʦʛʦ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, 

ʥʘ ʙʘʟʝ ʜʠʟʝʣʴʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʉ15D5. ʇʨʦʚʝʨʝʥʘ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʟʘʧʫʩʢʘ 

ʛʝʥʝʨʘʪʦʨʘ, ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʮʝʥʪʨʘʣʴʥʦʛʦ (ʩʪʘʮʠʦʥʘʨʥʦʛʦ) ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ. 

ʇʦʧʫʣʷʨʠʟʘʮʠ ̫ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ 

11 ʠ 15 ʦʢʪʷʙʨʷ 2021 ʛ. ʚ ʢʦʥʬʝʨʝʥʮ-ʟʘʣʝ ʌɻɹʋ çɸɸʅʀʀè ʧ. ɹʘʨʝʥʮʙʫʨʛ ʜʣʷ 

ʩʦʪʨʫʜʥʠʢʦʚ ʈʎʅʐ ʠ ɻʝʥʝʨʘʣʴʥʦʛʦ ʢʦʥʩʫʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ ʰʢʦʣʴʥʠʢʦʚ 5-11 ʢʣʘʩʩʦʚ 

ʩʦʩʪʦʷʣʠʩʴ ʣʝʢʮʠʠ ʚʝʜ. ʵʣʝʢʪʨʦʥʠʢʘ ʩʝʢʪʦʨʘ ʦʧʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʇɻʀ ɸ.ɺ. ʈʦʣʜʫʛʠʥʘ ʠ ʟʘʚ. 

ʣʘʙ. ʚʝʜ. ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʇɻʀ ʖ.ɺ. ɹʘʣʘʙʠʥʘ (ʨʠʩ. 18.9), ʧʦʩʚʷʱʝʥʥʳʝ ʪʝʤʘʤ: 

ʆʧʪʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʇɻʀ ʚ ʧ. ɹʘʨʝʥʮʙʫʨʛ, ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ; 

ʀʟʤʝʨʝʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʚ ʇɻʀ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʧ.ɹʘʨʝʥʮʙʫʨʛ, ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ; 

ʌʠʟʠʢʘ ʘʚʨʦʨʘʣʴʥʳʭ ʷʚʣʝʥʠʡ; 

ʂʦʩʤʠʯʝʩʢʠʝ ʣʫʯʠ. 

ʘ  ʙ  

ʈʠʩʫʥʦʢ 18.9 ï ʣʝʢʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʇɻʀ (ʘ) 11.10.2021 ʛ., (ʙ) 15.10.2021 ʛ. 
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ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʘʨʭʝʦʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀɸ ʈɸʅ) 

ʄʝʨʦʧʨʠʷʪʠʝ 19. ʉʦʭʨʘʥʝʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʤʷʪʥʠʢʦʚ ʨʦʩʩʠʡʩʢʦʛʦ ʢʫʣʴʪʫʨʥʦ-

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ 

ʎʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

- ʀʟʫʯʝʥʠʝ ʠʩʪʦʨʠʠ ʦʩʚʦʝʥʠʷ ʘʨʭʠʧʝʣʘʛʘ ʨʫʩʩʢʠʤʠ ʧʦʤʦʨʘʤʠ ʚ XVIïXIX ʚʚ. ʠ ʨʦʩʩʠʡʩʢʠʤʠ 

ʵʢʩʧʝʜʠʮʠʷʤʠ XVIII ï ʥʘʯʘʣʘ XX ʚ. 

- ʉʧʘʩʝʥʠʝ, ʚʳʷʚʣʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʦʙʲʝʢʪʦʚ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, 

ʨʘʟʨʫʰʘʶʱʠʭʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

- ʈʘʙʦʪʘ ʚ ʤʫʟʝʡʥʳʭ ʬʦʥʜʘʭ. 

ɿʘʜʘʯʠ, ʧʦʩʪʘʚʣʝʥʥʳʝ ʚ 2021 ʛ.: 

- ʄʦʥʠʪʦʨʠʥʛ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ɿʘʧʘʜʥʦʛʦ ʐʧʠʮʙʝʨʛʝʥʘ. ʆʮʝʥʢʘ ʠʭ 

ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʇʦʣʫʯʝʥʠʷ ʥʦʚʦʡ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʳʷʚʣʝʥʠʝ ʪʝʭ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʝ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʠʣʠ ʫʩʢʦʣʴʟʥʫʣʠ ʦʪ ʚʥʠʤʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ; 

- ʆʧʨʝʜʝʣʝʥʠʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʘʤʷʪʥʠʢʦʚ ʥʘ 

ʘʨʭʠʧʝʣʘʛʝ; 

- ʇʦʠʩʢ ʠ ʚʳʷʚʣʝʥʠʝ ʦʩʪʘʪʢʦʚ ʨʫʩʩʢʠʭ ʩʫʜʦʚ XVI ï XIX ʚ.; 

- ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʫʩʩʢʠʤ ʠ ʟʘʨʫʙʝʞʥʳʤ 

ʫʛʣʝʜʦʙʳʚʘʶʱʠʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʢʦʥʮʘ XIX ï ʧʝʨʚʦʡ ʪʨʝʪʠ XX ʚʝʢʘ; 

- ʈʘʙʦʪʘ ʩ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʣʣʝʢʮʠʷʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ ʨʘʩʢʦʧʢʘʭ ʧʦʤʦʨʩʢʠʭ 

ʧʘʤʷʪʥʠʢʦʚ ʐʧʠʮʙʝʨʛʝʥʘ. 

ʆʩʥʦʚʥʳʝ ʨʘʡʦʥʳ ʨʘʙʦʪ ʵʢʩʧʝʜʠʮʠʠ 2021 ʛʦʜʘ ʦʭʚʘʪʳʚʘʣʠ ʪʨʠ ʨʝʛʠʦʥʘ ʦʩʪʨʦʚʘ 

ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ. (ʨʠʩ. 19.1). ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 2021 ʛ. ʙʳʣʠ ʧʘʤʷʪʥʠʢʠ 

ʶʞʥʦʛʦ ʠ ʩʝʚʝʨʥʦʛʦ ʙʝʨʝʛʦʚ ʀʩʬʴʦʨʜʘ (ʤʳʩ ʂʦʢʝʨʠʥʝʩʝʪ, ʤʳʩ ɼʘʫʜʤʘʥʥʩʦʜʜʝʥ, 

ʕʢʤʘʥʬʴʦʨʜ ʠ ʤʳʩ ʉʤʠʪ), ʤʫʟʝʡʥʳʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʢʦʣʣʝʢʮʠʠ. 

 
ʈʠʩʫʥʦʢ 19.1 ï ʇʘʤʷʪʥʠʢʠ ʨʦʩʩʠʡʩʢʦʛʦ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ, 

ʦʙʩʣʝʜʦʚʘʥʥʳʝ ʚ 2021 ʛ.: 1 ï ʂʦʢʝʨʠʥʝʩʝʪ, 2 ï ɼʘʫʜʤʘʥʥʩʦʜʜʝʥ, 3 ï ɺʠʣʢʠʥʩʙʫʢʪʘ, 4 ï ʊʦʣʤʦʜʙʫʢʪʘ, 5 ï ʢʨʝʩʪ ʠ 

ʤʦʛʠʣʘ ʥʘ ʤʳʩʝ ʉʤʠʪ, 6 ï ʩʪʘʥʦʚʠʱʝ ʥʘ ʤʳʩʝ ʉʤʠʪ, 7 ï ʩʪʘʥʦʚʠʱʝ ʥʘ ʤʳʩʝ ɺʠʡʢ 

ʈʘʙʦʪʳ ʩʦʩʪʦʷʣʠ ʠʟ ʜʚʫʭ ʵʪʘʧʦʚ: ʧʝʨʚʳʡ ï ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʪʫʨʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʠ ʢʚʘʜʨʦʢʦʧʪʝʨʥʘʷ ʩʲʝʤʢʘ ʫʞʝ 

ʠʟʚʝʩʪʥʳʭ ʧʘʤʷʪʥʠʢʦʚ. ʀʭ ʮʝʣʴʶ ʷʚʣʷʣʦʩʴ ʙʦʣʝʝ ʪʦʯʥʘʷ ʠ ʪʱʘʪʝʣʴʥʘʷ ʬʠʢʩʘʮʠʷ ʵʪʠʭ 

ʦʙʲʝʢʪʦʚ, ʚʳʷʚʣʝʥʠʝ ʜʠʘʛʥʦʩʪʠʨʫʶʱʠʭ ʧʨʠʟʥʘʢʦʚ. ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʧʝʰʠʭ ʨʘʟʚʝʜʦʢ ʧʦ 

ʙʝʨʝʛʘʤ ʬʴʦʨʜʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦʠʩʢ ʠ ʬʠʢʩʘʮʠʷ ʦʩʪʘʪʢʦʚ ʧʦʤʦʨʩʢʠʭ ʩʫʜʦʚ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʪʦʯʥʦʡ GPS-ʧʨʠʚʷʟʢʦʡ. ɺʪʦʨʦʡ ʵʪʘʧ ʨʘʙʦʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʬʦʥʜʘʭ ʉʚʘʣʴʙʘʨʜʤʫʟʝʫʤʘ 
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