
 

 

 ʋʊɺɽʈɾɼɽʅʆ 

ʧʨʦʪʦʢʦʣʦʤ ʅʘʙʣʶʜʘʪʝʣʴʥʦʛʦ ʩʦʚʝʪʘ 

ʧʦ ʢʦʦʨʜʠʥʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʥʘ 

ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ 

ʦʪ ç16è ʜʝʢʘʙʨʷ 2025 ʛ. ˉ21 

  

 

 

 

 

 

 

 

 

ʆʊʏɽʊ 

ʦ ʚʳʧʦʣʥʝʥʠʠ 

ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ 

ʐʧʠʮʙʝʨʛʝʥ ʚ 2025 ʛʦʜʫ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʄʦʩʢʚʘ 2025  



2 

ʉʦʜʝʨʞʘʥʠʝ 

ɺʚʝʜʝʥʠʝ .............................................................................................................................................. 4 

ʄʝʨʦʧʨʠʷʪʠʷ ʈʦʩʛʠʜʨʦʤʝʪʘ .............................................................................................................. 8 

ʌɻɹʋ çɸɸʅʀʀè ................................................................................................................................ 8 

ʄʝʨʦʧʨʠʷʪʠʝ 1. ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʳ ......... 8 

ʄʝʨʦʧʨʠʷʪʠʝ 2. ʂʦʤʧʣʝʢʩʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʠ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ............................................................................................... 19 

ʄʝʨʦʧʨʠʷʪʠʝ 3. ʄʦʥʠʪʦʨʠʥʛ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʘʢʚʘʪʦʨʠʷʭ 

ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ................................................................................................................ 24 

ʄʝʨʦʧʨʠʷʪʠʝ 4. ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʜʠʥʘʤʠʢʦʡ ʙʘʣʘʥʩʘ ʤʘʩʩʳ ʣʝʜʥʠʢʦʚ ɿʘʧʘʜʥʦʛʦ 

ʐʧʠʮʙʝʨʛʝʥʘ .................................................................................................................................. 29 

ʄʝʨʦʧʨʠʷʪʠʝ 5. ʇʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ................................................................ 33 

ʄʝʨʦʧʨʠʷʪʠʝ 6. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʜʠʥʘʤʠʢʘ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ........................ 40 

ʄʝʨʦʧʨʠʷʪʠʝ 7. ʉʧʫʪʥʠʢʦʚʳʡ ʤʦʥʠʪʦʨʠʥʛ ʘʢʚʘʪʦʨʠʠ ʠ ʧʦʙʝʨʝʞʴʷ ʉʝʚʝʨʥʦʛʦ ʣʝʜʦʚʠʪʦʛʦ 

ʦʢʝʘʥʘ ʠ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ ......................................................................................................... 45 

ʄʝʨʦʧʨʠʷʪʠʝ 8. ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ........................................................................... 46 

ʌɻɹʋ çʄʫʨʤʘʥʩʢʦʝ ʋɻʄʉè .......................................................................................................... 52 

ʄʝʨʦʧʨʠʷʪʠʝ 9. ʇʨʦʚʝʜʝʥʠʝ ʨʝʛʫʣʷʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʙʘʟʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʝʨʚʘʪʦʨʠʠ çɹʘʨʝʥʮʙʫʨʛè ......................................................................................................... 52 

ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè ʩʦʚʤʝʩʪʥʦ ʩ ʌɻɹʋ çɸɸʅʀʀè ............................................................... 55 

ʄʝʨʦʧʨʠʷʪʠʝ 10. ʌʦʥʦʚʳʡ ʠ ʣʦʢʘʣʴʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʚ ʨʘʡʦʥʘʭ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ............. 55 

ʄʝʨʦʧʨʠʷʪʠʷ ʈʦʩʥʝʜʨ ...................................................................................................................... 61 

ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè ....................................................................................................... 61 

ʄʝʨʦʧʨʠʷʪʠʝ 11. ʈʝʛʠʦʥʘʣʴʥʳʝ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ 

ʧʨʦʛʨʘʤʤʳ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʢʦʤʧʣʝʢʪʘ ʢʘʨʪ ʠ ʩʭʝʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʰʪʘʙʘ 

1:1 000 000 ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ............................................................................................ 61 

ʄʝʨʦʧʨʠʷʪʠʷ ʦʨʛʘʥʠʟʘʮʠʡ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ ........................................................................ 65 

ʀʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʠʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀɻ ʈɸʅ) ........................................................ 65 

ʄʝʨʦʧʨʠʷʪʠʝ 12. ʉʦʚʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ 

ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ................................................................................................................ 65 

ʄʫʨʤʘʥʩʢʠʡ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʄʄɹʀ ʈɸʅ) ... 75 

ʄʝʨʦʧʨʠʷʪʠʝ 13 ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʨʝʜʳ ʠ ʙʠʦʪʳ ʤʦʨʩʢʠʭ ʠ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ 

ʚ ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ................................................................................................ 75 

ʇʦʣʷʨʥʦ-ʘʣʴʧʠʡʩʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ-ʠʥʩʪʠʪʫʪ ʠʤ. ʅ.ɸ. ɸʚʨʦʨʠʥʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʫʢ (ʇɸɹʉʀ ʂʅʎ ʈɸʅ) ................................................................................................................ 82 

ʄʝʨʦʧʨʠʷʪʠʝ 14. ʀʟʫʯʝʥʠʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʪʝʥʠʡ ʚ ʘʨʢʪʠʯʝʩʢʠʭ ʵʢʦʩʠʩʪʝʤʘʭ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ........................ 82 

ʂʦʣʴʩʢʠʡ ʬʠʣʠʘʣ ʌʀʎ ɽʜʠʥʘʷ ʛʝʦʬʠʟʠʯʝʩʢʘʷ ʩʣʫʞʙʘ ʈɸʅ ...................................................... 95 

(ʂʦʌ ʌʀʎ ɽɻʉ ʈɸʅ) ...................................................................................................................... 95 

ʄʝʨʦʧʨʠʷʪʠʝ 15. ʉʝʡʩʤʠʯʝʩʢʠʡ ʠ ʠʥʬʨʘʟʚʫʢʦʚʦʡ ʤʦʥʠʪʦʨʠʥʛ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ 

ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ........................................................................................................... 95 

ʇʦʣʷʨʥʳʡ ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʇɻʀ) ................................................................................. 100 

ʄʝʨʦʧʨʠʷʪʠʝ 16. ʇʨʦʚʝʜʝʥʠʝ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʠ ʧʦʪʦʢʘʤʠ 

ʚʳʩʳʧʘʶʱʠʭʩʷ ʯʘʩʪʠʮ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ ʘʪʤʦʩʬʝʨʳ ɿʝʤʣʠ ....................................................................................... 100 



3 

ʀʥʩʪʠʪʫʪ ʘʨʭʝʦʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀɸ ʈɸʅ) .................................................... 109 

ʄʝʨʦʧʨʠʷʪʠʝ 17. ʅʝʠʥʚʘʟʠʚʥʳʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ ʩʦʭʨʘʥʝʥʠʠ ʨʦʩʩʠʡʩʢʦʛʦ 

ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ........................................... 109 

ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʠ ʘʪʤʦʩʬʝʨʳ ʠʤ. ɸ.ʄ. ʆʙʫʭʦʚʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀʌɸ ʠʤ. ɸ.ʄ. 

ʆʙʫʭʦʚʘ ʈɸʅ) ................................................................................................................................. 119 

ʄʝʨʦʧʨʠʷʪʠʝ 18. ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʠ ʚʝʪʨʦʚʦʛʦ ʨʝʞʠʤʘ ʘʨʭ. 

ʐʧʠʮʙʝʨʛʝʥ ʚ ʫʩʣʦʚʠʷʭ ʪʘʷʥʠʷ ʣʝʜʥʠʢʦʚ ................................................................................. 119 

ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ 

(ʀʌʍʠɹʇʇ ʈɸʅ ï ʦʙʦʩʦʙʣʝʥʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʌʀʎ ʇʅʎɹʀ ʈɸʅ) ................................... 126 

ʄʝʨʦʧʨʠʷʪʠʝ 19. ʂʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʩʢʦʧʘʝʤʳʭ ʧʦʯʚ ʧʘʣʝʦʟʦʷ ʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʦʯʚʝʥʥʦ-ʤʝʨʟʣʦʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ɿʝʤʣʠ

........................................................................................................................................................ 126 

ʄʝʨʦʧʨʠʷʪʠʝ 20. ʈʘʙʦʪʳ ʧʦ ʣʠʥʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ ....... 136 

ɿʘʢʣʶʯʝʥʠʝ ..................................................................................................................................... 137 

ʎʝʣʝʚʳʝ ʠʥʜʠʢʘʪʦʨʳ ʠ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʛʨʘʤʤʳ ʥʘʫʯʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 

ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʚ 2025 ʛ. ................................................................................................ 142 

 



4 

ɺʚʝʜʝʥʠʝ 

ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ 

ʐʧʠʮʙʝʨʛʝʥ ʚ 2025 ʛ.  (ʜʘʣʝʝ ï ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ) ʙʳʣʘ ʫʪʚʝʨʞʜʝʥʘ 

ʅʘʙʣʶʜʘʪʝʣʴʥʳʤ ʩʦʚʝʪʦʤ ʈʅʎʐ 25 ʤʘʨʪʘ 2025 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. ʠ 

çʂʦʥʮʝʧʮʠʝʡ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥè, 

ʦʜʦʙʨʝʥʥʦʡ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 2 ʩʝʥʪʷʙʨʷ 2014 ʛ. 

 ̄1676-ʨ. 

ʇʨʦʛʨʘʤʤʘ ʩʦʜʝʨʞʘʣʘ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

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 ʜʠʥʘʤʠʢʠ ʠ ʩʪʨʫʢʪʫʨʳ ʚʦʜʥʳʭ ʤʘʩʩ ʠ ʚʣʠʷʥʠʷ ɿʘʧʘʜʥʦ-ʐʧʠʮʙʝʨʛʝʥʩʢʦʛʦ ʪʝʯʝʥʠʷ 

ʥʘ ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʨʝʛʠʦʥʝ. 

4. ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ ʬʴʦʨʜʦʚ ʠ ʤʦʨʝʡ, ʦʤʳʚʘʶʱʠʭ ʘʨʭʠʧʝʣʘʛ 
ʐʧʠʮʙʝʨʛʝʥ, ʠʟʫʯʝʥʠʝ ʙʘʣʘʥʩʘ ʙʠʦʛʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʚʝʣʠʯʠʥ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʘʢʚʘʪʦʨʠʷʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʣʠʷʥʠʶ ʣʝʜʥʠʢʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. 

5. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʤʠʢʨʦʙʥʦʡ ʪʨʦʬʠʯʝʩʢʦʡ ʩʝʪʠ ʚ ʧʝʣʘʛʠʘʣʠ, ʦʮʝʥʢʘ 

ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʩʩʦʚʳʭ ʚʠʜʦʚ ʟʦʦʧʣʘʥʢʪʦʥʘ, ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʝ ʬʠʪʦʙʝʥʪʦʩʘ, ʣʠʪʦʨʘʣʴʥʦʡ ʠ ʩʫʙʣʠʪʦʨʘʣʴʥʦʡ ʜʦʥʥʦʡ 

ʬʘʫʥʳ ʬʴʦʨʜʦʚ ʐʧʠʮʙʝʨʛʝʥʘ. 

6. ʀʟʫʯʝʥʠʝ ʙʘʩʩʝʡʥʦʚʦʡ ʩʝʜʠʤʝʥʪʘʮʠʠ ʚ ʄʘʣʦʤ ʣʝʜʥʠʢʦʚʦʤ ʧʝʨʠʦʜʝ, ʤʝʭʘʥʠʟʤʦʚ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʩʦʜʝʨʞʘʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʟʦʪʦʧʦʚ ʠ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʚ ʦʪʢʨʳʪʳʭ ʠ ʟʘʢʨʳʪʳʭ ʙʘʩʩʝʡʥʘʭ ʐʧʠʮʙʝʨʛʝʥʘ. 

7. ʂʦʤʧʣʝʢʩʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʠ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 
ʘʨʭʠʧʝʣʘʛʘ, ʦʮʝʥʢʘ ʚʢʣʘʜʘ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ. 

8. ʂʦʤʧʣʝʢʩʥʳʝ ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ, ʦʮʝʥʢʘ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʩʪʨʫʢʪʫʨʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʝʜʥʠʢʦʚ. 

9. ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʩʥʝʞʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʧʦʢʨʦʚʦʚ, ʚʟʘʠʤʦʩʚʷʟʠ 

ʘʣʴʙʝʜʦ ʩ ʭʘʨʘʢʪʝʨʦʤ ʠ ʩʦʩʪʦʷʥʠʝʤ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʘʥʘʣʠʟ ʵʥʝʨʛʦʦʙʤʝʥʘ 

ʘʪʤʦʩʬʝʨʳ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʟʦʥʝ ʪʘʷʥʠʷ ʣʝʜʥʠʢʘ. 

10. ʆʮʝʥʢʘ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʘʪʤʦʩʬʝʨʳ ʥʘʜ ʣʝʜʥʠʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ 
ʛʨʘʥʠʮʝʡ ʤʦʨʝ-ʙʝʨʝʛ, ʠʟʫʯʝʥʠʝ ʩʚʦʡʩʪʚ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʥʘʜ ʣʝʜʥʠʢʘʤʠ, 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʝʪʨʦʚʳʭ ʩʪʨʫʢʪʫʨ ʥʘʜ ʣʝʜʥʠʢʘʤʠ ʠ ʥʘ ʧʦʙʝʨʝʞʴʝ. 

11. ʀʟʫʯʝʥʠʝ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ ʚ ʩʝʟʦʥʥʦ-ʪʘʣʦʤ ʩʣʦʝ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʥʘ ʨʘʟʥʳʭ 

ʚʳʩʦʪʥʳʭ ʫʨʦʚʥʷʭ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ. 

12. ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʪʝʨʤʠʯʝʩʢʠʡ 
ʨʝʞʠʤ ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ ʩʣʦʷ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʥʘ ʦʩʥʦʚʝ ʧʨʷʤʳʭ ʠʟʤʝʨʝʥʠʡ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

13. ʄʦʥʠʪʦʨʠʥʛ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ, ʛʣʫʙʠʥʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ ʩʣʦʷ ʠ ʦʮʝʥʢʘ ʵʥʝʨʛʦ- ʠ ʤʘʩʩʦʦʙʤʝʥʘ ʧʦʜʩʪʠʣʘʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʘʪʤʦʩʬʝʨʦʡ. 
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14. ʆʮʝʥʢʘ ʚʝʣʠʯʠʥʳ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʪʦʢʦʚ ʙʠʦʛʝʥʥʳʭ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠ ʙʘʣʘʥʩʘ 
ʫʛʣʝʨʦʜʘ ʜʣʷ ʘʨʢʪʠʯʝʩʢʦʡ ʪʫʥʜʨʳ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʠʟʤʝʥʸʥʥʳʭ ʫʯʘʩʪʢʦʚ. 

15. ʋʩʪʘʥʦʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚ ʚ 

ʨʘʡʦʥʘʭ ʦʪʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʘ ʠ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʭ ʫʯʘʩʪʢʘʭ. 

16. ʀʥʚʝʥʪʘʨʠʟʘʮʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʬʦʪʦʪʨʦʬʥʦʡ ʙʠʦʪʳ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ, 
ʚʳʷʚʣʝʥʠʝ ʥʦʚʳʭ ʜʣʷ ʨʝʛʠʦʥʘ ʠ ɸʨʢʪʠʢʠ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʠʟʫʯʝʥʠʝ ʬʠʣʦʛʝʥʠʠ ʘʨʢʪʠʯʝʩʢʠʭ 

ʪʘʢʩʦʥʦʚ ʥʘ ʚʥʫʪʨʠʚʠʜʦʚʦʤ ʠ ʠʥʬʨʘʚʠʜʦʚʦʤ ʫʨʦʚʥʷʭ. 

17. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʘʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ; ʚʳʷʚʣʝʥʠʝ ʢʣʠʤʘʪʦʛʝʥʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʬʦʪʦʪʨʦʬʥʦʡ 

ʙʠʦʪʳ, ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʜʘʧʪʘʮʠʠ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʫʨʦʚʥʝ ʠʟʤʝʥʝʥʠʡ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

18. ʄʦʥʠʪʦʨʠʥʛ ʛʥʝʟʜʦʚʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʧʪʠʮ ʚ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʠ 
ʩʠʥʘʥʪʨʦʧʥʳʭ ʢʦʣʦʥʠʷʭ ʠ ʩʨʘʚʥʝʥʠʝ ʫʩʧʝʰʥʦʩʪʠ ʠ ʩʨʦʢʦʚ ʠʭ ʛʥʝʟʜʦʚʘʥʠʷ ʩ ʧʨʠʨʦʜʥʳʤʠ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʤʠ. 

19. ʌʦʥʦʚʳʡ ʠ ʣʦʢʘʣʴʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʟʘʛʨʷʟʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʦʚ ʘʨʭʠʧʝʣʘʛʘ 
ʐʧʠʮʙʝʨʛʝʥ, ʚ ʯʘʩʪʥʦʩʪʠ ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʭ ʠ ʜʝʡʩʪʚʫʶʱʠʭ ʧʦʩʝʣʢʦʚ. 

20. ʀʟʫʯʝʥʠʝ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʘʨʭʠʧʝʣʘʛʘ, ʩʦʟʜʘʥʠʝ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 
ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʠ ʚʳʷʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ 

ʣʘʥʜʰʘʬʪʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʩ ʵʝʤʩʢʦʛʦ ʤʝʞʣʝʜʥʠʢʦʚʴʷ ʜʦ ʛʦʣʦʮʝʥʘ. 

21. ʀʩʩʣʝʜʦʚʘʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ʜʝʚʦʥʘ ʥʘ ɿʝʤʣʝ ɼʠʢʩʦʥʘ ʥʘ ʧʨʝʜʤʝʪ 
ʦʙʥʘʨʫʞʝʥʠʷ ʧʘʣʝʦʧʦʯʚ ʠ ʧʝʜʦʢʦʤʧʣʝʢʩʦʚ ʜʝʚʦʥʩʢʦʛʦ ʚʨʝʤʝʥʠ ʚ ʰʠʨʦʢʦʤ ʚʨʝʤʝʥʥʦʤ 

ʠʥʪʝʨʚʘʣʝ. 

22. ʀʟʫʯʝʥʠʝ ʙʠʦʛʝʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʩʘʜʢʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ 
ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʚ ʜʝʚʦʥʩʢʠʡ ʧʝʨʠʦʜ. 

23. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʧʦʯʚʝʥʥʦ-ʤʝʨʟʣʦʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ 

ʦʩʥʦʚʥʳʭ ʪʠʧʘʭ ʧʨʠʤʦʨʩʢʠʭ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʠ ʤʦʨʩʢʠʭ ʪʝʨʨʘʩʘʭ ʨʘʟʣʠʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʦʧʨʝʜʝʣʝʥʠʷ ʙʘʟʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʠʟʫʯʝʥʠʝ ʢʨʠʦʛʝʥʥʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʚ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. 

24. ʀʟʫʯʝʥʠʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʦʩʥʦʚʥʳʭ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʧʨʦʷʚʣʝʥʠʡ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʚ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. 

25. ɻʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʐʧʠʮʙʝʨʛʝʥʩʢʦʛʦ ʰʝʣʴʬʘ: ʩʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʧʦ 

ʩʪʨʘʪʠʛʨʘʬʠʠ ʠ ʚʝʱʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ ʧʦʨʦʜ ʥʠʞʥʝʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ, ʨʠʬʝʡʩʢʦʛʦ ʠ 

ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʦʚ; ʧʝʪʨʦʣʦʛʠʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ; ʩʪʨʫʢʪʫʨʥʳʤ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʟʦʥ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ; 

ʤʠʥʝʨʘʛʝʥʠʠ, ʤʘʛʥʠʪʦʤʝʪʨʠʠ, ʛʝʦʤʦʨʬʦʣʦʛʠʠ, ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʠ. 

26. ɼʝʪʘʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ 
ʣʠʪʦʩʬʝʨʝ ʠ ʢʨʠʦʩʬʝʨʝ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ɸʨʢʪʠʢʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʨʝʛʠʩʪʨʘʮʠʠ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʘʢʫʩʪʠʯʝʩʢʠʭ (ʠʥʬʨʘʟʚʫʢʦʚʳʭ) ʩʠʛʥʘʣʦʚ. 

27. ʂʦʥʪʨʦʣʴ ʫʨʦʚʥʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʚ ʨʘʡʦʥʝ ʨʘʟʤʝʱʝʥʠʷ ʫʛʦʣʴʥʳʭ ʰʘʭʪ ɻʊ 
çɸʨʢʪʠʢʫʛʦʣʴè ʠ ʨʦʩʩʠʡʩʢʠʭ ʧʦʩʝʣʢʦʚ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ. 

28. ʈʘʟʚʠʪʠʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 
ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʪʠʧʦʚ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʨʠʦʩʬʝʨʝ. 

29. ʇʨʦʚʝʜʝʥʠʝ ʩʪʘʮʠʦʥʘʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʤʘʛʥʠʪʥʳʤʠ ʠ ʦʧʪʠʯʝʩʢʠʤʠ ʷʚʣʝʥʠʷʤʠ 
ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ 

ʘʪʤʦʩʬʝʨʝ ɿʝʤʣʠ. 

30. ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʩ 

ʤʘʛʥʠʪʦʩʬʝʨʦʡ ɿʝʤʣʠ ʠ ʧʨʦʷʚʣʝʥʠʡ ʬʘʢʪʦʨʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ ʚ ʦʙʣʘʩʪʠ ʜʥʝʚʥʦʛʦ 

ʧʦʣʷʨʥʦʛʦ ʢʘʩʧʘ, ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʝʟʦʥʘʥʩʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʜʠʘʧʘʟʦʥʝ 0,1-10 ɻʮ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ. 
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31. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʠʦʥʦʩʬʝʨʳ ʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ 
ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ ʥʘʜ ʘʢʚʘʪʦʨʠʝʡ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʧʦʨʘʜʠʯʝʩʢʦʛʦ ʩʣʦʷ ʠʦʥʦʩʬʝʨʳ. 

32. ʀʟʫʯʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʘʨʠʘʮʠʡ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ UVBïUVA ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʠʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʳ ʧ. ɹʘʨʝʥʮʙʫʨʛ. 

33. ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʚ ʛʝʦʤʘʛʥʠʪʥʦʤ ʧʦʣʝ, ʦʧʝʨʘʪʠʚʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʤʘʛʥʠʪʥʦʡ 
ʚʦʟʤʫʱʝʥʥʦʩʪʠ. 

34. ʇʨʦʚʝʜʝʥʠʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʚʝʜʦʢ ʠ ʦʙʩʣʝʜʦʚʘʥʠʡ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 
ʧʘʤʷʪʥʠʢʦʚ ʘʨʭʝʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʠʟʚʝʩʪʥʳʭ ʧʘʤʷʪʥʠʢʦʚ (ʩʪʘʥʦʚʠʱʘ, 

ʧʦʛʨʝʙʝʥʠʷ, ʦʩʪʘʪʢʠ ʢʨʝʩʪʦʚ, ʩʫʜʦʚʦʝ ʜʝʨʝʚʦ). 

35. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʫʩʩʢʠʤ ʠ ʟʘʨʫʙʝʞʥʳʤ 
ʫʛʣʝʜʦʙʳʚʘʶʱʠʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʢʦʥʮʘ XIX ï ʧʝʨʚʦʡ ʪʨʝʪʠ XX ʚʝʢʘ. 

36. ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʨʦʩʩʠʡʩʢʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʥʘ ʘʨʭʠʧʝʣʘʛʝ 
ʐʧʠʮʙʝʨʛʝʥ. 

ʕʪʠ ʟʘʜʘʯʠ ʚʦʰʣʠ ʚ 20 ʄʝʨʦʧʨʠʷʪʠʡ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʤʝʞʜʫ 12 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 

ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʘʢʚʘʪʦʨʠʷʭ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. ʄʝʨʦʧʨʠʷʪʠʝ 

4. ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʜʠʥʘʤʠʢʦʡ ʠ ʙʘʣʘʥʩʦʤ 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. ɻʝʦʬʠʟʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʌɻɹʋ çʄʫʨʤʘʥʩʢʦʝ ʋɻʄʉ ï ʄʝʨʦʧʨʠʷʪʠʝ 9. ʇʨʦʚʝʜʝʥʠʝ ʨʝʛʫʣʷʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ 

ʙʘʟʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çɹʘʨʝʥʮʙʫʨʛè. 

ʉɿʌ ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè ï ʄʝʨʦʧʨʠʷʪʠʝ 10. ʌʦʥʦʚʳʡ ʠ ʣʦʢʘʣʴʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʤʦʥʠʪʦʨʠʥʛ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʨʘʡʦʥʘʭ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ. 

ʆʨʛʘʥʠʟʘʮʠʠ ʈʦʩʥʝʜʨ 

ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè ï ʄʝʨʦʧʨʠʷʪʠʝ 11. ʈʝʛʠʦʥʘʣʴʥʳʝ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʤʠʥʝʨʘʣʴʥʦ-

ʩʳʨʴʝʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʠ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. 

ʆʨʛʘʥʠʟʘʮʠʠ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ 

ʀɻ ʈɸʅ ï ʄʝʨʦʧʨʠʷʪʠʝ 12. ʉʦʚʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. 

ʄʄɹʀ ʈɸʅ ï ʄʝʨʦʧʨʠʷʪʠʝ 13. ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʨʝʜʳ ʠ ʙʠʦʪʳ ʤʦʨʩʢʠʭ ʠ 

ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. 

ʇɸɹʉʀ ʂʅʎ ʈɸʅ ï ʄʝʨʦʧʨʠʷʪʠʝ 14. ʀʟʫʯʝʥʠʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʪʝʥʠʡ ʚ ʘʨʢʪʠʯʝʩʢʠʭ ʵʢʦʩʠʩʪʝʤʘʭ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. 

ʂʦʌ ʌʀʎ ɽɻʉ ʈɸʅ ï ʄʝʨʦʧʨʠʷʪʠʝ 15. ʉʝʡʩʤʠʯʝʩʢʠʡ ʠ ʠʥʬʨʘʟʚʫʢʦʚʦʡ ʤʦʥʠʪʦʨʠʥʛ 

ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ. 

ʇɻʀ ï ʄʝʨʦʧʨʠʷʪʠʝ 16. ʇʨʦʚʝʜʝʥʠʝ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʠ 

ʧʦʪʦʢʘʤʠ ʚʳʩʳʧʘʶʱʠʭʩʷ ʯʘʩʪʠʮ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ ʘʪʤʦʩʬʝʨʳ ɿʝʤʣʠ. 
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ʀɸ ʈɸʅ ï ʄʝʨʦʧʨʠʷʪʠʝ 17. ʅʝʠʥʚʘʟʠʚʥʳʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ ʩʦʭʨʘʥʝʥʠʠ 

ʨʦʩʩʠʡʩʢʦʛʦ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ. 

ʀʌɸ ʠʤ. ɸ.ʄ. ʆʙʫʭʦʚʘ ʈɸʅ ï ʄʝʨʦʧʨʠʷʪʠʝ 18. ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ 

ʠ ʚʝʪʨʦʚʦʛʦ ʨʝʞʠʤʘ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʚ ʫʩʣʦʚʠʷʭ ʪʘʷʥʠʷ ʣʝʜʥʠʢʦʚ. 

ʀʌʍʠɹʇʇ ʈɸʅ ï ʄʝʨʦʧʨʠʷʪʠʝ 19. ʂʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʩʢʦʧʘʝʤʳʭ ʧʦʯʚ 

ʧʘʣʝʦʟʦʷ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʯʚʝʥʥʦ-ʤʝʨʟʣʦʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʩ ʮʝʣʴʶ 

ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʠʩʪʦʨʠʠ ɿʝʤʣʠ. 

ʄʝʨʦʧʨʠʷʪʠʝ 20. ʈʘʙʦʪʳ ʧʦ ʣʠʥʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʈʅʎʐ ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ 

ʧʨʦʙʣʝʤʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʩʘʥʢʮʠʷʤʠ ɽʉ ʠ ʅʦʨʚʝʛʠʠ, ʚʚʝʜʝʥʥʳʤʠ ʧʨʦʪʠʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʛʨʘʥʠʯʠʚʘʣʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʥʘ 

ʐʧʠʮʙʝʨʛʝʥʝ, ʧʨʦʚʦʟʫ ʥʘʫʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʚ ʮʝʣʦʤ 

ʫʚʝʣʠʯʠʚʘʣʠ ʨʘʩʭʦʜʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ 

ʚʩʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʙʣʘʛʦʜʘʨʷ ʚʟʘʠʤʥʦʡ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʝ ʧʘʨʪʥʝʨʘʤʠ ʈʅʎʐ ʠ ʩʦʜʝʡʩʪʚʠʶ ɻʊ çɸʨʢʪʠʢʫʛʦʣʴè. 

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 ʚʢʣʶʯʘʣʠ ʪʨʠ ʨʘʟʜʝʣʘ: 

ï 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; 

ï 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; 

ï 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 

ʀʟʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʵʨʦʟʦʣʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʚʝʜʝʪʩʷ 

ɸɸʅʀʀ ʩʦʚʤʝʩʪʥʦ ʩ ʀʥʩʪʠʪʫʪʦʤ ʦʧʪʠʢʠ ʘʪʤʦʩʬʝʨʳ ʠʤ. ɺ.ɽ. ɿʫʝʚʘ (ʀʆɸ ʉʆ ʈɸʅ) çʈʘʟʚʠʪʠʝ 

ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʳ, ʦʢʝʘʥʘ, ʤʦʨʩʢʦʛʦ 

ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ, ʣʝʜʥʠʢʦʚ ʠ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʴʜʘ 

ʩ ʧʨʠʨʦʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠ ʠʥʞʝʥʝʨʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ ʜʣʷ ɸʨʢʪʠʢʠè ʅʀʊʈ ʫʯʨʝʞʜʝʥʠʡ 

ʈʦʩʛʠʜʨʦʤʝʪʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀʆɸ ʉʆ ʈɸʅ ˉ121031500342-0. ʆʩʥʦʚʥʳʝ ʮʝʣʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʦʮʝʥʢʘ ʨʘʜʠʘʮʠʦʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʘʵʨʦʟʦʣʷ ʚ ʚʳʩʦʢʦʰʠʨʦʪʥʦʤ 

ʨʝʛʠʦʥʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʨʝʜʥʠʭ ʵʤʧʠʨʠʯʝʩʢʠʭ ʤʠʢʨʦʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʘʵʨʦʟʦʣʷ ʚ ʨʝʛʠʦʥʝ 

ʨʘʙʦʪʳ ʩʪʘʥʮʠʠ, ʦʮʝʥʢʘ ʚʢʣʘʜ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʘʵʨʦʟʦʣʷ (ʤʝʩʪʥʳʭ ʠ ʤʦʨʩʢʠʭ) ʠ 

ʧʝʨʝʥʦʩʦʚ ʘʵʨʦʟʦʣʷ ʥʘ ʐʧʠʮʙʝʨʛʝʥ ʩʦ ʩʪʦʨʦʥʳ ɽʚʨʘʟʠʠ. 

ʀʟʤʝʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʵʨʦʟʦʣʷ ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʄʆ 

çɹʘʨʝʥʮʙʫʨʛè ʩʦʪʨʫʜʥʠʢʘʤʠ ʟʠʤʦʚʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʈɸʕ-ʐ ɸɸʅʀʀ ʥʝʧʨʝʨʳʚʥʦ ʚ ʪʝʯʝʥʠʝ 

ʛʦʜʘ. ɺ ʩʦʩʪʘʚ ʠʟʤʝʨʷʝʤʳʭ ʠ ʨʘʩʩʯʠʪʳʚʘʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʭʦʜʷʪ: ʘʵʨʦʟʦʣʴʥʘʷ ʦʧʪʠʯʝʩʢʘʷ 

ʪʦʣʱʠʥʘ (ɸʆʊ) ʚ ʜʠʘʧʘʟʦʥʝ ʩʧʝʢʪʨʘ 0,34-1,55 ʤʢʤ; ʦʙʱʝʝ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʘʪʤʦʩʬʝʨʳ W 

[ʛĬʩʤ-2] (ʆɺʉ); ʩʯʝʪʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʯʘʩʪʠʮ ʘʵʨʦʟʦʣʷ NA [ʩʤï3] ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʘʪʤʦʩʬʝʨʳ; 

ʦʙʲʸʤʳ ʯʘʩʪʠʮ ʤʝʣʢʦ- ʠ ʛʨʫʙʦʜʠʩʧʝʨʩʥʦʛʦ ʘʵʨʦʟʦʣʷ ʨʘʜʠʫʩʦʤ ʤʝʥʴʰʝ ʠ ʙʦʣʴʰʝ 0,5 ʤʢʤ (Vf ʠ 

Vc); ʤʘʩʩʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʵʨʦʟʦʣʷ ʄɸ [ʤʢʛĬʤ
-3]; ʤʘʩʩʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʛʣʦʱʘʶʱʝʛʦ 

ʚʝʱʝʩʪʚʘ ʚ ʵʢʚʠʚʘʣʝʥʪʝ ʯʝʨʥʦʛʦ ʫʛʣʝʨʦʜʘ ʝɺʉ [ʥʛĬʤ-3]. 

ʀʟʤʝʨʝʥʠʷ ɸʆʊ ʠ ʦʙʱʝʛʦ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʘʪʤʦʩʬʝʨʳ ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩ 

ʧʦʤʦʱʴʶ ʩʦʣʥʝʯʥʦʛʦ ʬʦʪʦʤʝʪʨʘ SPM (ʉʘʢʝʨʠʥ ʠ ʜʨ. 2010). ʀʟʤʝʨʝʥʠʷ ɸʆʊ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ 

ʚ ʜʠʘʧʘʟʦʥʝ ʩʧʝʢʪʨʘ 0,34-1,55 ʤʢʤ (11 ʩʧʝʢʪʨʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ). ɺʣʘʛʦʩʦʜʝʨʞʘʥʠʝ 

ʨʘʩʩʯʠʪʳʚʘʣʦʩʴ ʧʦ ʜʘʥʥʳʤ ʠʟʤʝʨʝʥʠʡ ʧʨʷʤʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚ ʧʦʣʦʩʝ ʧʦʛʣʦʱʝʥʠʷ 

ʚʦʜʷʥʦʛʦ ʧʘʨʘ 0,94 ʤʢʤ ʠ ʩʦʩʝʜʥʝʤ ʦʢʥʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʘʪʤʦʩʬʝʨʳ ï 0,87 ʤʢʤ. ʄʝʪʦʜʠʢʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ɸʆʊ ʠ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʦʧʠʩʘʥʳ ʚ ʉʘʢʝʨʠʥ ʠ ʜʨ. 2010; ʂʘʙʘʥʦʚ ʠ ʜʨ., 2001; 

ʂʘʙʘʥʦʚ ʠ ʜʨ., 1997; ʂʘʙʘʥʦʚ ʠ ʉʘʢʝʨʠʥ, 1995; ʂʘʙʘʥʦʚ ʠ ʜʨ., 2009. 

ʂʦʤʧʣʝʢʩ ʘʧʧʘʨʘʪʫʨʳ ʜʣʷ ʢʨʫʛʣʦʩʫʪʦʯʥʳʭ ʠʟʤʝʨʝʥʠʡ ʦʩʥʦʚʥʳʭ ʤʠʢʨʦʬʠʟʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʵʨʦʟʦʣʷ ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʚʦʟʜʫʭʘ ʨʘʩʧʦʣʘʛʘʣʩʷ ʥʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʤ 

ʧʦʣʠʛʦʥʝ, ʥʘ ʫʜʘʣʝʥʠʠ ʦʢʦʣʦ 4õ5 ʢʤ ʦʪ ʧʦʩʝʣʢʘ ʠ ʩʦʜʝʨʞʘʣ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ: ʯʝʪʳʨʝʭʚʦʣʥʦʚʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʘʵʪʘʣʦʤʝʪʨ ʄɼɸ-02 (ʀʆɸ ʉʆ ʈɸʅ); ʦʧʪʠʯʝʩʢʠʡ ʩʯʝʪʯʠʢ ʯʘʩʪʠʮ AZ-10 

(ʀʆɸ ʉʆ ʈɸʅ); ʪʨʝʭʚʦʣʥʦʚʦʡ ʠʥʪʝʛʨʠʨʫʶʱʠʡ ʥʝʬʝʣʦʤʝʪʨ TSI-3563 (ɸɸʅʀʀ). 
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ɸʆʊ ʠ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʘʪʤʦʩʬʝʨʳ 

ʀʟʤʝʨʝʥʠʷ ʬʦʪʦʤʝʪʨʦʤ ʚʳʧʦʣʥʷʣʠʩʴ ʩ 10 ʤʘʨʪʘ ʧʦ 28 ʘʚʛʫʩʪʘ 2025 ʛ. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 346 ʟʘʤʝʨʦʚ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʬʠʣʴʪʨʘʮʠʠ ʟʘʤʝʨʦʚ, ʠʩʢʘʞʝʥʥʳʭ 

ʦʙʣʘʯʥʦʩʪʴʶ, ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʤʘʩʩʠʚʳ ʩʨʝʜʥʝʯʘʩʦʚʳʭ ʠ ʩʨʝʜʥʝʜʥʝʚʥʳʭ ʟʥʘʯʝʥʠʡ ɸʆʊ ʠ 

ʆɺʉ. 

ɺʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʩʨʝʜʥʝʜʥʝʚʥʳʭ ʟʥʘʯʝʥʠʡ ʩʧʝʢʪʨʘʣʴʥʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʘʵʨʦʟʦʣʴʥʦʡ ʦʧʪʠʯʝʩʢʦʡ 

ʪʦʣʱʠ taɚ, ʧʘʨʘʤʝʪʨʘ ɸʥʛʩʪʨʝʤʘ a 

(ta(ɚ)=bÖl-a), ɸʆʊ ʤʝʣʢʦ- ʠ 

ʛʨʫʙʦʜʠʩʧʝʨʩʥʦʛʦ ʘʵʨʦʟʦʣʷ (tf0.5 , t
c) ʚ 

ʨʘʡʦʥʝ ɹʘʨʝʥʮʙʫʨʛʘ ʚ ʧʝʨʠʦʜ ʠʟʤʝʨʝʥʠʡ 

ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʥʘ ʨʠʩʫʥʢʝ 1.1. ɺ ʢʘʯʝʩʪʚʝ 

tc ʚʳʙʠʨʘʣʦʩʴ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ɸʆʊ ʚ 

ʀʂ-ʜʠʘʧʘʟʦʥʝ ʩʧʝʢʪʨʘ, ʘ tf0.5 = ta0.5 - t
c. ɺ 

2025 ʛ. ʚ ʦʩʥʦʚʥʦʤ ʥʘʙʣʶʜʘʣʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʩʪʘʙʠʣʴʥʳʡ ʫʨʦʚʝʥʴ ʘʵʨʦʟʦʣʴʥʦʛʦ 

ʟʘʤʫʪʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ. ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʳʡ 

ʚʩʧʣʝʩʢ ʟʘʤʫʪʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʙʳʣ 

ʟʘʬʠʢʩʠʨʦʚʘʥ 13 ʠʶʥʷ. ʆʩʥʦʚʥʘʷ ʜʠʥʘʤʠʢʘ 

ɸʆʊ ʚ ʵʪʦʪ ʜʝʥʴ ʧʨʦʠʩʭʦʜʠʣʘ ʚ 

ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ, ʪʦ ʝʩʪʴ 

ʙr ʣʘ ʦʙʫʩʣʦʚʣʝʥʘ ʠʟʤʝʥʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʘʪʤʦʩʬʝʨʝ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʛʦ ʘʵʨʦʟʦʣʷ. 

ɸʥʘʣʠʟ ʦʙʨʘʪʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʚʦʟʜʫʰʥʳʭ 

ʤʘʩʩ (HYSPLIT, https://www.ready.noaa.gov) 

ʧʦʢʘʟʘʣ, ʯʪʦ ʚʳʥʦʩ ʚʦʟʜʫʭʘ (ʥʘ ʚʳʩʦʪʫ 1 ʢʤ) 

ʚ ʧʝʨʠʦʜ ʠʟʤʝʨʝʥʠʡ ʧʨʦʭʦʜʠʣ ʠʟ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ 

ʇʨʠʙʘʣʪʠʢʠ. (ʨʠʩ. 1.2). 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ 

ʟʥʘʯʝʥʠʡ ɸʆʊ ʚ 2025 ʛ. ʩ ʛʦʜʦʚʳʤ ʭʦʜʦʤ ʟʘ 

ʧʝʨʠʦʜ 2011-2021 ʛʛ. (ʂʘʙʘʥʦʚ ʠ ʜʨ., 2023) 

ʧʦʢʘʟʘʣʦ ʩʣʝʜʫʶʱʝʝ (ʨʠʩ. 1.3ʘ). ɺʝʩʝʥʥʠʡ 

ʤʘʢʩʠʤʫʤ ʚ ʪʝʢʫʱʝʤ ʛʦʜʫ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʩʨʝʜʥʝʛʦ ʤʥʦʛʦʣʝʪʥʝʛʦ ʛʦʜʦʚʦʛʦ ʭʦʜʘ ɸʆʊ, 

ʧʨʦʷʚʠʣʩʷ ʚ ʤʘʨʪʝ-ʘʧʨʝʣʝ 

( t̀a0.5 = 0,084 ° 0,019). ʃʝʪʥʠʡ ʤʘʢʩʠʤʫʤ 

ʥʘʙʣʶʜʘʣʩʷ ʚ ʠʶʥʝ-ʠʶʣʝ 

( t̀a0.5 = 0,104 ° 0,041). ɺʝʩʝʥʥʠʡ ʠ ʣʝʪʥʠʡ 

ʤʘʢʩʠʤʫʤʳ ʨʘʟʜʝʣʝʥʳ ʤʠʥʠʤʫʤʦʤ ʚ ʤʘʝ (t̀a0.5 = 0,066 ° 0,016). ʅʘʠʙʦʣʝʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ 

ɸʆʊ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʘʚʛʫʩʪʝ (t̀a0.5 = 0,060 ° 0,023). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ɸʆʊ 

ʚ 2025 ʛ. ʧʦ ʭʘʨʘʢʪʝʨʫ ʩʦʚʧʘʜʘʶʪ ʩ ʤʥʦʛʦʣʝʪʥʠʤ ʛʦʜʦʚʳʤ ʭʦʜʦʤ, ʦʜʥʘʢʦ, ʩʤʝʱʝʥʳ ʥʘ ʦʜʠʥ 

ʤʝʩʷʮ ʚʧʝʨʝʜ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ 2025 ʛ. ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʩʫʪʩʪʚʠʷ ʚ 

ʘʪʤʦʩʬʝʨʝ ʜʳʤʦʚʦʛʦ ʘʵʨʦʟʦʣʷ (Kabanov et al., 2022) ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʟʘʤʫʪʥʝʥʠʷ 

ʘʪʤʦʩʬʝʨʳ ʚ ʠʶʥʝ (13-ʛʦ ʠ ʯʘʩʪʴ ʟʘʤʝʨʦʚ 19-ʛʦ ʠ 20-ʛʦ ʯʠʩʣʘ) ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥʦ ʢ ʚʣʠʷʥʠʶ 

ʜʳʤʦʚʦʛʦ ʘʵʨʦʟʦʣʷ. ʀʩʢʣʶʯʝʥʠʝ ʵʪʠʭ ʜʘʥʥʳʭ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ 

t̀a0.5 ʚ ʠʶʥʝ ʥʘ 15%, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʝʪ ʩ ʠʶʣʴʩʢʠʤ ʟʥʘʯʝʥʠʝʤ (t̀a0.5 = 0,094 ° 0,012). 

 
ʈʠʩʫʥʦʢ 1.1 ï ɺʘʨʠʘʮʠʠ ɸʆʊ (0,34; 0,50 ʠ 2,14 ʤʢʤ) (ʘ), 

tf0.5 , tc (ʙ) ʠ ʧʦʢʘʟʘʪʝʣʷ ɸʥʛʩʪʨʝʤʘ a (ʚ) ʚ ʨʘʡʦʥʝ 

ɹʘʨʝʥʮʙʫʨʛʘ ʚ 2025 ʛ. 

 
ʈʠʩʫʥʦʢ 1.2 ï ʆʙʨʘʪʥʳʝ ʪʨʘʝʢʪʦʨʠʠ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʜʣʷ 

13 ʠʶʥʷ 2023 ʛ. 
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ʈʠʩʫʥʦʢ 1.3 ï ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 2025 ʛ. ʩʦ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʟʘ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ (2011-2021 ʛʛ.): 

ʩʝʟʦʥʥʳʡ ʭʦʜ ta0.5  (ʘ), ʩʧʝʢʪʨʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ɸʆʊ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ (ʙ) 

ʀʟ ʩʨʝʜʥʠʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʣʷ ʭʘʨʘʢʪʝʨʥʳʭ ʧʝʨʠʦʜʦʚ ʩʝʟʦʥʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦ ʤʥʦʛʦʣʝʪʥʠʤ ʜʘʥʥʳʤ (ʧʨʠ ʠʩʢʣʶʯʝʥʠʠ ʜʳʤʦʚʳʭ ʩʠʪʫʘʮʠʡ) ʚʠʜʥʦ, ʯʪʦ 

ʦʩʥʦʚʥʳʝ ʩʧʝʢʪʨʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʭʘʨʘʢʪʝʨʥʳʝ ʧʝʨʠʦʜʳ ʛʦʜʘ (ʨʠʩ. 1.3ʙ) ʚʦʟʨʘʩʪʘʶʪ ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ ʜʣʠʥʳ ʚʦʣʥʳ, ʪʦ ʝʩʪʴ, ʦʙʫʩʣʦʚʣʝʥʳ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʤ ʘʵʨʦʟʦʣʝʤ. ʅʘʠʙʦʣʝʝ 

ʩʠʣʴʥʦ ʵʪʦ ʧʨʦʷʚʠʣʦʩʴ ʜʣʷ ʠʶʥʴʩʢʠʭ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʧʘʨʘʤʝʪʨ ɸʥʛʩʪʨʝʤʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʥʘʢʣʦʥ ʩʧʝʢʪʨʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ɸʆʊ (0,44·0,87 ʤʢʤ), ʜʣʷ ʩʧʝʢʪʨʘ ʩ 

ʠʩʢʣʶʯʸʥʥʳʤʠ ʜʳʤʦʚʳʤʠ ʩʠʪʫʘʮʠʷʤʠ ʧʦ ʤʥʦʛʦʣʝʪʥʠʤ ʜʘʥʥʳʤ ʚ ʠʶʥʝ ʩʦʩʪʘʚʠʣ a = 1,10, ʘ ʚ 

2025 ʛ. a = 1,54. 

ʆʩʥʦʚʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʆɺʉ ʘʪʤʦʩʬʝʨʳ ʚ 

2025 ʛ. ʙʳʣʘ ʦʙʫʩʣʦʚʣʝʥʘ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʦʡ 

ʵʪʦʡ ʚʝʣʠʯʠʥʳ (ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚ 

ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ï ʣʝʪʦʤ). 

ʉʨʝʜʥʠʝ ʟʘ ʤʝʩʷʮ ʟʥʘʯʝʥʠʷ ʆɺʉ ʚ ʦʪʯʸʪʥʦʤ ʛʦʜʫ 

ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʤʥʦʛʦʣʝʪʥʠʤʠ 

ʜʘʥʥʳʤʠ (ʨʠʩ. 1.4). ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ 

ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʆɺʉ ʚ ʘʚʛʫʩʪʝ ʥʘʜ ʠʶʣʴʩʢʠʤ 

(DW = 0,11 ʛ/ʩʤ2, 10%) ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʠʟʤʝʨʝʥʠʷ ʚ ʠʶʣʝ ʚʳʧʦʣʥʷʣʠʩʴ ʣʠʰʴ ʚ ʪʝʯʝʥʠʝ 

ʜʚʫʭ ʜʥʝʡ (24-ʛʦ ʠ 28-ʛʦ ʯʠʩʣʘ). ɺ ʩʨʝʜʥʝʤ 

ʨʘʟʣʠʯʠʝ ʩ ʤʥʦʛʦʣʝʪʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʦʩʪʘʚʣʷʝʪ 

0,04 ʛ/ʩʤ2 (~10%). ʄʠʥʠʤʘʣʴʥʦʝ ʩʨʝʜʥʝʝ ʟʘ ʜʝʥʴ 

ʟʥʘʯʝʥʠʝ ʆɺʉ ʚ 2025 ʛʦʜʫ ʥʘʙʣʶʜʘʣʦʩʴ 24-ʛʦ 

ʘʧʨʝʣʷ (0,16 ʛ/ʩʤ2), ʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ï 11-ʛʦ ʘʚʛʫʩʪʘ 

(1,51 ʛ/ʩʤ2). 

ɺʘʨʠʘʮʠʠ ʤʠʢʨʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʵʨʦʟʦʣʷ ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʘʪʤʦʩʬʝʨʳ 

ʈʘʙʦʪʘ ʘʵʨʦʟʦʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʪʝʢʫʱʝʤ ʩʝʟʦʥʝ ʚ ʮʝʣʦʤ ʧʨʦʚʦʜʠʣʘʩʴ ʩ 1 ʦʢʪʷʙʨʷ 2024 

ʧʦ 30 ʩʝʥʪʷʙʨʷ 2025 ʛʦʜʘ. ʇʨʠ ʵʪʦʤ ʟʘʤʝʨʳ ʤʘʩʩʦʚʦʡ ʠ ʩʯʝʪʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʵʨʦʟʦʣʷ 

ʩʯʝʪʯʠʢʦʤ ʯʘʩʪʠʮ AZ-10 ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʚʳʩʦʪʝ 2-2,5 ʤ ʢʨʫʛʣʦʩʫʪʦʯʥʦ (ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥʫʪ ʠ 

ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ 1 ʨʘʟ ʚ ʯʘʩ). ʀʟʤʝʨʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʘʵʨʦʟʦʣʴʥʦʛʦ ʨʘʩʩʝʷʥʠʷ 

ʥʝʬʝʣʦʤʝʪʨʦʤ TSI ʧʨʦʚʦʜʠʣʠʩʴ ʩ 22 ʦʢʪʷʙʨʷ 2024 ʛ. (ʧʦʩʣʝ ʟʘʤʝʥʳ ʥʝʠʩʧʨʘʚʥʦʡ ʣʘʤʧʳ) ʠ ʜʦ 

17 ʘʚʛʫʩʪʘ 2025 ʛ. ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʨʝʞʠʤʝ ʩ ʟʘʧʠʩʴʶ ʫʩʨʝʜʥʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʬʘʡʣ ʢʘʞʜʳʝ 5 

ʤʠʥʫʪ. ɺ ʨʘʙʦʪʝ ʘʵʪʘʣʦʤʝʪʨʘ ʄɼɸ-02 ʝʱʝ ʚ ʢʦʥʮʝ 2024 ʛ. ʦʪʤʝʯʘʣʘʩʴ ʥʝʠʩʧʨʘʚʥʦʩʪʴ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʚʳʚʝʟʪʠ ʧʨʠʙʦʨ ʥʘ ʨʝʤʦʥʪ ʥʝ ʫʜʘʝʪʩʷ, ʢʘʢ ʠ ʧʨʦʠʟʚʝʩʪʠ ʨʝʤʦʥʪ ʥʘ ʤʝʩʪʝ. ʇʦʵʪʦʤʫ 

ʠʟʤʝʨʝʥʠʷ ʤʘʩʩʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʦʛʣʦʱʘʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʚ ʪʝʢʫʱʝʤ ʩʝʟʦʥʝ ʥʝ 

ʧʨʦʚʦʜʠʣʠʩʴ. 

 

ʈʠʩʫʥʦʢ 1.4 ï ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʟʤʝʨʝʥʠʷ ʆɺʉ ʘʪʤʦʩʬʝʨʳ ʚ 2024 ʛ. ʩ ʜʘʥʥʳʤʠ 

2011-2023 ʛʛ. 
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ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚʘʞʥʘʷ 

ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʚʳʙʨʘʢʦʚʢʝ. ʅʝʨʝʜʢʦ ʧʨʠ 

ʠʟʤʝʨʝʥʠʷʭ ʚʩʪʨʝʯʘʶʪʩʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ 

ʧʨʦʧʫʩʢʠ ʠʣʠ ʚʩʧʣʝʩʢʠ (ʣʦʞʥʳʝ ʟʘʤʝʨʳ) ʠʟ-ʟʘ 

ʚʣʠʷʥʠʷ ʣʦʢʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʘʵʨʦʟʦʣʷ ʚ 

ʤʝʩʪʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʫʥʢʪʘ ʠʟʤʝʨʝʥʠʡ ʠ 

ʚʣʠʷʥʠʷ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʚʦʟʤʦʞʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ: ʥʠʟʢʘʷ 

ʦʙʣʘʯʥʦʩʪʴ, ʪʫʤʘʥʳ, ʦʩʘʜʢʠ ʠ ʧʨ.). ʊʘʢʞʝ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʨʦʚʦʜʠʣʘʩʴ 

ʬʠʣʴʪʨʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ. ɸʣʛʦʨʠʪʤ 

ʚʢʣʶʯʘʝʪ ʧʨʦʮʝʜʫʨʳ ʚʳʷʚʣʝʥʠʷ ʜʝʬʝʢʪʥʳʭ 

ʜʘʥʥʳʭ (ʧʨʦʧʫʩʢʦʚ ʠ ʚʩʧʣʝʩʢʦʚ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʜʦ 4 ʯʘʩʦʚ) ʠ ʠʭ ʟʘʤʝʥʫ ʥʘ 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʥʠʡ ʜʦ ʠ ʧʦʩʣʝ 

ʚʳʷʚʣʝʥʥʳʭ ʜʝʬʝʢʪʦʚ. 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʤʘʩʩʦʚʦʡ ʠ ʩʯʝʪʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʵʨʦʟʦʣʷ ʟʘ ʧʦʣʥʳʡ ʧʝʨʠʦʜ 

ʠʟʤʝʨʝʥʠʡ ʩʦʩʪʘʚʠʣʠ: MA = 4,82 ° 3,63 ʤʢʛĬʤ-3; 

NA = 9,3 ° 8,2 ʩʤ-3. ʄʘʢʩʠʤʫʤʳ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ 

ʟʥʘʯʝʥʠʡ Nɸ ʦʪʤʝʯʘʣʠʩʴ 29 ʦʢʪʷʙʨʷ ʠ 1 ʥʦʷʙʨʷ 

2024 ʛ., 2 ʠ 6 ʷʥʚʘʨʷ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʩʧʣʝʩʢʠ 

ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ ʠ ʥʘʯʘʣʝ ʤʘʷ, ʘ ʪʘʢʞʝ 6 ʠ 20 

ʩʝʥʪʷʙʨʷ 2025 ʛ. ɿʥʘʯʝʥʠʷ Mɸ ʠʤʝʣʠ ʥʘʠʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʳʝ ʤʘʢʩʠʤʫʤʳ 2-3 ʷʥʚʘʨʷ ʠ 2-6 

ʬʝʚʨʘʣʷ. ɺ ʩʨʝʜʥʝʤʝʩʷʯʥʦʤ ʛʦʜʦʚʦʤ ʭʦʜʝ (ʨʠʩ. 

1.5) ʤʘʢʩʠʤʫʤ ʩʯʝʪʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʤʘʨʪʝ, ʘ ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚ ʬʝʚʨʘʣʝ ʵʪʦʛʦ ʛʦʜʘ. ɺ ʮʝʣʦʤ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʵʪʦʛʦ ʛʦʜʘ ʚ 1,1õ1,15 ʨʘʟʘ ʥʠʞʝ ʩʨʝʜʥʠʭ 

ʟʥʘʯʝʥʠʡ ʧʨʝʜʳʜʫʱʝʛʦ ʩʝʟʦʥʘ. ʆʩʥʦʚʥʳʝ 

ʦʪʣʠʯʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʊʘʢ, ʚ 

ʠʶʥʝ ʠ ʘʚʛʫʩʪʝ ʵʪʦʛʦ ʛʦʜʘ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʩʯʝʪʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʠʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʟʥʘʯʝʥʠʡ 2024 ʛʦʜʘ ʚ 3,3 ʠ 1,8 ʨʘʟʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 1.6). ʄʘʩʩʦʚʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ 2025 ʛʦʜʫ ʪʘʢʞʝ ʥʠʞʝ ï ʚ ʠʶʥʝ 

ʚ 2,3 ʨʘʟʘ, ʚ ʘʚʛʫʩʪʝ ʧʦʯʪʠ ʚ 1,4 ʨʘʟʘ. ɺ ʥʘʯʘʣʝ 

2025 ʛʦʜʘ ʥʘʦʙʦʨʦʪ, ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʝʚʳʰʝʥʠʝ 

ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʥʘʜ ʜʘʥʥʳʤʠ 2024 ʛʦʜʘ ï ʜʣʷ 

ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩ ʷʥʚʘʨʷ ʧʦ ʤʘʨʪ, ʜʣʷ 

ʩʯʝʪʥʦʡ ʪʦʣʴʢʦ ʚ ʷʥʚʘʨʝ ʠ ʤʘʨʪʝ, ʧʨʠ ʵʪʦʤ 

ʜʘʥʥʳʝ ʚ ʬʝʚʨʘʣʝ ʩʦʧʦʩʪʘʚʠʤʳ ʚ ʦʙʘ ʩʝʟʦʥʘ. 

ʅʘ ʨʠʩʫʥʢʝ 1.7 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʨʝʤʝʥʥʳʝ 

ʨʘʟʚʝʨʪʢʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʵʨʦʟʦʣʴʥʦʛʦ ʨʘʩʩʝʷʥʠʷ, ʠʟʤʝʨʝʥʥʦʛʦ 

ʥʝʬʝʣʦʤʝʪʨʦʤ TSI ʥʘ 3-ʭ ʜʣʠʥʘʭ ʚʦʣʥ: 450, 550 ʠ 700 ʥʤ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʜʠʥʘʤʠʢʫ 

ʧʨʦʟʨʘʯʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ. ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʯʠʚʦʩʪʠ ů ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʩʫʙʤʠʢʨʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʙʲʝʤʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʦʮʝʥʢʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʩʩʝʷʥʠʷ ʩʦ ʚʩʝʤʠ ʘʵʨʦʟʦʣʴʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ (R=0,76) ʥʘʙʣʶʜʘʝʪʩʷ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʩʩʝʷʥʠʷ ʩ ʩʫʙʤʠʢʨʦʥʥʦʡ ʬʨʘʢʮʠʝʡ, ʤʠʥʠʤʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 

 
ʈʠʩʫʥʦʢ 1.5 ï ɺʨʝʤʝʥʥʦʡ ʭʦʜ ʩʯʝʪʥʦʡ ʠ ʤʘʩʩʦʚʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʵʨʦʟʦʣʷ ʚ 2024-2025 ʛʛ. ʚ 

ɹʘʨʝʥʮʙʫʨʛʝ 

 

ʈʠʩʫʥʦʢ 1.6 ï ɻʦʜʦʚʦʡ ʭʦʜ ʩʯʝʪʥʦʡ ʠ ʤʘʩʩʦʚʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʵʨʦʟʦʣʷ ʚ ɹʘʨʝʥʮʙʫʨʛʝ ʚ 2024-2025 

ʛʛ. ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʝʟʦʥʦʤ 2023-2024 ʛʛ. 

 

ʈʠʩʫʥʦʢ 1.7 ï ɺʨʝʤʝʥʥʦʡ ʭʦʜ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʘʵʨʦʟʦʣʴʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʥʘ 3-ʭ ʜʣʠʥʘʭ ʚʦʣʥ ʚ 

ɹʘʨʝʥʮʙʫʨʛʝ ʚ 2024-2025 ʛʛ. 
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(R=0,4) ï ʤʝʞʜʫ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʘʩʩʝʷʥʠʷ ʠ ʛʨʫʙʦʜʠʩʧʝʨʩʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ Vʩ. ʇʦʩʢʦʣʴʢʫ 

ʢʨʫʧʥʳʝ ʯʘʩʪʠʮʳ ʜʘʶʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʢʣʘʜ ʧʨʠ ʦʮʝʥʢʘʭ ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʵʨʦʟʦʣʷ 

Ma, ʧʦʣʫʯʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ů ʠ Ma ʪʘʢʞʝ ʦʢʘʟʘʣʩʷ ʥʝʚʳʩʦʢ (R=0,49). 

ʇʨʦʚʝʜʝʥʥʳʝ ʦʮʝʥʢʠ ʩʦʚʧʘʜʘʶʪ ʩ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʤʘʩʩʠʚʘ 

ʟʘ ʧʨʝʜʳʜʫʱʠʝ ʩʝʟʦʥʳ ʩʦʚʤʝʩʪʥʳʭ ʠʟʤʝʨʝʥʠʡ ʜʚʫʤʷ ʧʨʠʙʦʨʘʤʠ (ʏʝʨʥʦʚ ʠ ʜʨ., 2024). 

ʆʮʝʥʢʘ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʭʦʜʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʩʩʝʷʥʠʷ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʟʘ ʧʦʣʥʳʡ 

ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ 2024-2025 ʛʛ. ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ɸʥʛʩʪʨʝʤʘ ʜʣʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʣʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʩʦʩʪʘʚʠʣʦ a ~1,18 (ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʨʘʚʝʥ 0,99). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʚʳʚʦʜʳ ʦʙ ʠʟʤʝʥʝʥʠʠ ʘʵʨʦʟʦʣʴʥʦ-

ʦʧʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʘʪʤʦʩʬʝʨʳ ʚ 2025 ʛ.: 

ï ɿʘʤʫʪʥʝʥʠʝ ʪʦʣʱʠ ʘʪʤʦʩʬʝʨʳ ʚ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ʚ ʩʨʝʜʥʝʤ ʦʢʘʟʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ 

ʙʣʠʟʢʦ ʢ ʤʥʦʛʦʣʝʪʥʝʤʫ ʫʨʦʚʥʶ. ʆʪʣʠʯʠʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 10%. ʂ ʦʩʦʙʝʥʥʦʩʪʷʤ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʧʝʨʠʦʜʘ 2025 ʛ. ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʥʦʛʦʣʝʪʥʠʤʠ ʜʘʥʥʳʤʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʦʚʳʰʝʥʥʦʝ 

ʟʘʤʫʪʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ ʚ ʠʶʥʝ ʠ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ɸʆʊ ʚ ʘʚʛʫʩʪʝ. 

ï ʉʝʟʦʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʆɺʉ ʘʪʤʦʩʬʝʨʳ ʚ 2025 ʛ. ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʤʥʦʛʦʣʝʪʥʠʤʠ ʜʘʥʥʳʤʠ. 

ï ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ (ʠ ʉʂʆ) ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʵʨʦʟʦʣʷ ʩʦʩʪʘʚʠʣʠ: MA = 4,82°3,63 ʤʢʛĬʤ-

3; NA = 9,3°8,2 ʩʤ-3. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʘʵʨʦʟʦʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ 1,1õ1,15 ʨʘʟʘ ʥʠʞʝ 

ʧʨʦʰʣʦʛʦʜʥʠʭ. ʄʠʥʠʤʫʤ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʪʤʝʯʝʥ ʚ ʠʶʥʝ, ʤʘʢʩʠʤʫʤʳ ï ʚ ʬʝʚʨʘʣʝ (MA) ʠ ʤʘʨʪʝ 

(NA). 

ï ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʥʦʛʦ ʘʵʨʦʟʦʣʴʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʧʦ ʜʘʥʥʳʤ 

ʠʟʤʝʨʝʥʠʡ ʥʝʬʝʣʦʤʝʪʨʘ TSI 3563 ʩʦʩʪʘʚʠʣʠ: 9,25Ñ12,9 ʄʤ-1 (l=450 ʥʤ); 7,27Ñ11,3 ʄʤ-1 

(l=550); 5,49Ñ9,56 ʄʤ-1 (l=700). 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʠʢʨʦʢʣʠʤʘʪʘ 

ʩʥʝʞʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʧʦʢʨʦʚʦʚ 

 ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʘʙʦʪ ʧʦ ʧʨʦʛʨʘʤʤʝ ʷʚʣʷʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʧʣʦʚʦʛʦ 

ʙʘʣʘʥʩʘ ʩʥʝʞʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. ɺ ʭʦʜʝ ʚʝʩʝʥʥʝʛʦ ʠ 

ʣʝʪʥʝʛʦ ʵʪʘʧʘ ʨʘʙʦʪ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ï ʆʨʛʘʥʠʟʘʮʠʷ ʚʨʝʤʝʥʥʦʛʦ ʧʫʥʢʪʘ 

ʪʝʧʣʦʙʘʣʘʥʩʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʧʨʷʤʳʝ 

ʠʟʤʝʨʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ, 

ʛʨʘʜʠʝʥʪʥʳʝ ʤʝʪʝʦʥʘʙʣʶʜʝʥʠʷ ʥʘ ʫʨʦʚʥʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ 1,6 ʤ, ʘ ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ 

ʬʦʪʦʩʲʝʤʢʫ ʦʙʣʘʯʥʦʛʦ ʧʦʢʨʦʚʘ; 

ï ʄʘʨʰʨʫʪʥʳʝ ʩʲʝʤʢʠ ʘʣʴʙʝʜʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʦʚ ɸʣʴʜʝʛʦʥʜʘ ʠ ɿʘʧʘʜʥʳʡ 

ɻʨʸʥʬʴʦʨʜ (ʜʘʣʝʝ ï ɿ. ɻʨʸʥʬʴʦʨʜ); 

ï ʄʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦ 3 

ɸʄʉ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʷʭ 

ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ ʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʣʝʜʥʠʢʘ 

ɿʘʧʘʜʥʳʡ ɻʨʸʥʬʴʦʨʜ. 

ï ɺ ʚʝʩʝʥʥʠʡ ʵʪʘʧ ʧʨʦʚʦʜʠʣʠʩʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʘʨʝʥʠʷ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʥʝʛʘ. 

ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʚʝʣʠʩʴ ʥʘ ʣʝʜʥʠʢʘʭ 

ɸʣʴʜʝʛʦʥʜʘ ʠ ɿ. ɻʨʸʥʬʴʦʨʜ (ʨʠʩ. 1.8) ʚ ʧʝʨʠʦʜʳ ʩ 

19.04.2025 ʧʦ 07.05.2025 ʠ ʩ 25.07.2025 ʧʦ 

 
ʈʠʩʫʥʦʢ 1.8 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʝʪʠ ʥʘʙʣʶʜʝʥʠʡ ʥʘ 

ʣʝʜʥʠʢʘʭ ɸʣʴʜʝʛʦʥʜʘ ʠ ɿʘʧʘʜʥʳʡ ɻʨʸʥʬʴʦʨʜ 
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09.09.2025. ʀʩʧʦʣʥʠʪʝʣʠ: ɿʦʪʦʚʘ ɽ.ɺ., ʄʘʩʣʦʚʩʢʠʡ ɸ.ʉ. (ʚʝʩʝʥʥʠʡ ʵʪʘʧ); ʃʠʪʠʥʘ ɽ.ʅ. ʠ 

ʃʦʥʜʠʢʦʚʘ ʅ.ɺ. (ʣʝʪʥʠʡ ʵʪʘʧ). 

ʅʘ ʣʝʜʥʠʢʝ ɸʣʴʜʝʛʦʥʜʘ ʚ ʪʝʯʝʥʠʝ ʠ ʚʝʩʝʥʥʝʛʦ ʠ ʣʝʪʥʝʛʦ ʵʪʘʧʦʚ ʚʳʧʦʣʥʷʣʠʩʴ 

ʢʦʤʧʣʝʢʩʥʳʝ ʠʟʤʝʨʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʧʦʚʝʨʭʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʣʝʜʥʠʢʘ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʪʝʧʣʦʙʘʣʘʥʩʦʚʘʷ ʤʘʯʪʘ (ʩʤ. ʨʠʩ. 1.8), ʥʘ ʢʦʪʦʨʦʡ 

ʨʘʟʤʝʱʘʣʩʷ 4-ʭ ʢʘʥʘʣʴʥʳʡ ʨʘʜʠʦʤʝʪʨ-ʙʘʣʘʥʩʦʤʝʨ CNR-4. ɼʣʷ ʦʮʝʥʢʠ ʪʫʨʙʫʣʝʥʪʥʳʭ ʧʦʪʦʢʦʚ 

ʷʚʥʦʛʦ ʠ ʩʢʨʳʪʦʛʦ ʪʝʧʣʘ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʚʦʟʜʫʭʘ ʥʘ 2-ʭ ʫʨʦʚʥʷʭ (0,0 ʠ 1,6 ʤ), ʘ ʪʘʢʞʝ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ. 

ɺ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʊɹʄ ʠ ʛʨʘʜʠʝʥʪʥʦʡ ʤʘʯʪʳ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʦʙʣʘʯʥʘʷ 

ʢʘʤʝʨʘ (ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʢʦʤʧʴʶʪʝʨʘ Raspberry Pi), ʢʦʪʦʨʘʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘ ʩʦʩʪʦʷʥʠʝ 

ʦʙʣʘʯʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘʜ ʣʝʜʥʠʢʦʤ ʩ ʯʘʩʦʚʦʡ ʜʠʩʢʨʝʪʥʦʩʪʴʶ. ɺʨʝʤʷ ʩʲʝʤʢʠ ʦʙʣʘʯʥʦʩʪʠ ʠ 

ʠʟʤʝʨʝʥʠʡ ʥʘ ʊɹʄ ʠ ʛʨʘʜʠʝʥʪʥʦʡ ʤʘʯʪʝ ʙʳʣʦ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʦ. 

ʄʘʨʰʨʫʪʥʳʝ ʩʲʝʤʢʠ ʘʣʴʙʝʜʦ ʥʘ ʣʝʜʥʠʢʘʭ ɸʣʴʜʝʛʦʥʜʘ ʠ ɿ. ɻʨʸʥʬʴʦʨʜ ʚʳʧʦʣʥʷʣʠʩʴ 1 

ʨʘʟ ʚ ʥʝʜʝʣʶ. ʊʦʯʢʠ ʤʘʨʰʨʫʪʥʳʭ ʩʲʝʤʦʢ ʘʣʴʙʝʜʦ ʙʳʣʠ ʧʨʠʚʷʟʘʥʳ ʢ ʤʝʩʪʘʤ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʝʢ (ʩʤ. ʨʠʩ. 1.8). ɺʝʣʠʯʠʥʳ ʧʦʪʦʢʘ ʧʨʠʭʦʜʷʱʝʡ ʠ ʦʪʨʘʞʝʥʥʦʡ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ ʠʟʤʝʨʷʣʠʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʜ ʠʩʩʣʝʜʫʝʤʳʤʠ ʫʯʘʩʪʢʘʤʠ ʩ ʥʝʥʘʨʫʰʝʥʥʳʤ 

ʣʝʜʥʠʢʦʚʳʤ ʠʣʠ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ. ɺ ʢʘʞʜʦʡ ʪʦʯʢʝ ʤʘʨʰʨʫʪʘ ʬʠʢʩʠʨʦʚʘʣʦʩʴ ʬʘʢʪʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʧʦʛʦʜʳ (ʦʙʣʘʯʥʦʩʪʴ, ʩʦʩʪʦʷʥʠʝ ʜʠʩʢʘ ʉʦʣʥʮʘ, ʘʪʤʦʩʬʝʨʥʳʝ ʷʚʣʝʥʠʷ), ʘ ʪʘʢʞʝ 

ʩʦʩʪʦʷʥʠʝ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʣʝʜ/ʩʥʝʛ, ʯʠʩʪʳʡ/ʛʨʷʟʥʳʡ, ʧʣʦʪʥʳʡ/ʧʦʨʠʩʪʳʡ, 

ʩʫʭʦʡ/ʤʦʢʨʳʡ). 

ʊʘʢʞʝ ʚʦ ʚʨʝʤʷ ʣʝʪʥʝʛʦ ʠ ʚʝʩʝʥʥʝʛʦ ʵʪʘʧʦʚ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʙʳʣʠ ʧʨʦʜʦʣʞʝʥʳ 

ʤʥʦʛʦʣʝʪʥʠʝ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ 3-ʭ ʧʦʩʪʦʷʥʥʳʭ ɸʄʉ ʥʘ ʣʝʜʥʠʢʘʭ 

ɸʣʴʜʝʛʦʥʜʘ ʠ ɿ. ɻʨʸʥʬʴʦʨʜ (ʩʤ. ʨʠʩ. 1.8). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠʩʧʘʨʝʥʠʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʦʚʦʜʠʣʠʩʴ 

ʚʙʣʠʟʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʧʣʦʱʘʜʢʠ ɻʄʆ çɹʘʨʝʥʮʙʫʨʛè. ʀʩʧʘʨʠʪʝʣʴ ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʩʪʝʢʣʘ ʩ ʧʦʤʝʱʝʥʥʦʡ ʚ ʥʝʛʦ ʧʨʦʙʦʡ ʩʥʝʛʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʟʚʝʰʠʚʘʣʩʷ, ʘ ʟʘʪʝʤ ʧʦʤʝʱʘʣʩʷ ʚ 

ʩʥʝʞʥʫʶ ʣʫʥʢʫ ʪʘʢ, ʯʪʦʙʳ ʝʛʦ ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʩʦʚʧʘʜʘʣʘ ʩ ʫʨʦʚʥʝʤ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʢʨʫʞʘʶʱʝʛʦ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. ɺʟʚʝʰʠʚʘʥʠʷ ʧʦʚʪʦʨʷʣʠʩʴ 2 ʨʘʟʘ ʚ ʩʫʪʢʠ. 

C ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʙʣʷʮʠʠ ʣʝʜʥʠʢʦʚ 

ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʶʪ ʣʝʪʥʠʝ 

ʜʘʥʥʳʝ. ɺ ʪʘʙʣʠʮʝ 1.1 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʤʘʨʰʨʫʪʥʳʭ ʩʲʝʤʦʢ ʘʣʴʙʝʜʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʦʚ ɸʣʴʜʝʛʦʥʜʘ ʠ 

ɿ. ɻʨʸʥʬʴʦʨʜ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʠʶʣʝï

ʘʚʛʫʩʪʝ 2025 ʛ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʘʣʴʙʝʜʦ 

ʧʦ 3 ʤʘʨʰʨʫʪʥʳʤ ʠʟʤʝʥʷʣʦʩʴ ʦʪ 21 ʜʦ 

24%. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʟʤʝʥʷʣʠʩʴ 

ʚ ʧʨʝʜʝʣʘʭ ʦʪ 34 ʜʦ 50 %, ʤʠʥʠʤʘʣʴʥʳʝ ʦʪ 

8 ʜʦ 11 % (ʩʤ. ʪʘʙʣ. 1.1ʘ). ʅʘ ʣʝʜʥʠʢʝ 

ɿ. ɻʨʸʥʬʴʦʨʜ (ʩʤ. ʪʘʙʣ. 1.1ʙ) ʩʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ ʘʣʴʙʝʜʦ ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʦʪ 22 % ʜʦ 38 %. ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʟʤʝʥʷʣʠʩʴ ʦʪ 8 ʜʦ 

23 %, ʤʘʢʩʠʤʘʣʴʥʳʝ ð ʦʪ 40 ʜʦ 69 %. 

ɸʣʴʙʝʜʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ ʚ ʩʨʝʜʥʝʤ ʥʠʞʝ, ʯʝʤ ʥʘʙʣʶʜʘʝʤʦʝ 

ʚ ʝʛʦ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʝʡ ʟʘʪʝʥʝʥʥʦʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʶʛʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʣʝʜʥʠʢʘ ʠ ʧʦʚʳʰʝʥʥʦʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʤʦʨʝʥʳ. ʇʦʚʝʨʭʥʦʩʪʴ ʥʠʞʥʠʭ ʫʯʘʩʪʢʦʚ ʩʢʣʦʥʘ ʣʝʜʥʠʢʘ 

ɿ. ɻʨʸʥʬʴʦʨʜ, ʚ ʩʨʝʜʥʝʤ, ʩʠʣʴʥʝʝ ʦʙʚʦʜʥʝʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ. ɿʜʝʩʴ 

ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʦʪʣʦʞʝʥʠʝ ʧʝʩʢʘ ʠ ʩʫʛʣʠʥʢʘ, ʤʝʣʢʦʛʦ ʠ ʢʨʫʧʥʦʛʦ ʛʨʘʚʠʷ, ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʦʣʝʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʘʣʴʙʝʜʦ ʦʪʤʝʯʘʶʪʩʷ ʠʤʝʥʥʦ ʟʜʝʩʴ. 

ʊʘʙʣʠʮʘ 1.1 ï ʉʨʝʜʥʝʝ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ 

ʘʣʴʙʝʜʦ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʦʚ ʥʘ ʜʘʪʳ ʧʨʦʚʝʜʝʥʠʷ 

ʤʘʨʰʨʫʪʥʳʭ ʩʲʝʤʦʢ, ʠʶʣʴ-ʘʚʛʫʩʪ 2025 

ʘ. ʣʝʜʥʠʢ ɸʣʴʜʝʛʦʥʜʘ 

ɼʘʪʘ ʩʲʝʤʢʠ 12 ʘʚʛʫʩʪʘ 18 ʘʚʛʫʩʪʘ 25 ʘʚʛʫʩʪʘ 

ʉʨʝʜʥʝʝ 21 26 24 

ʄʘʢʩʠʤʫʤ 40 50 34 

ʄʠʥʠʤʫʤ 9 8 11 

ʙ. ʣʝʜʥʠʢ ɿʘʧʘʜʥʳʡ ɻʨʸʥʬʴʦʨʜ 

ɼʘʪʘ ʩʲʝʤʢʠ 30 ʠʶʣʷ 7 ʘʚʛʫʩʪʘ 21 ʘʚʛʫʩʪʘ 28 ʘʚʛʫʩʪʘ 

ʉʨʝʜʥʝʝ 28 22 27 38 

ʄʘʢʩʠʤʫʤ 48 55 40 69 

ʄʠʥʠʤʫʤ 13 8 13 23 
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ɼʘʣʝʝ ʜʘʥʥʳʝ ʤʘʨʰʨʫʪʥʳʭ ʩʲʝʤʦʢ ʘʣʴʙʝʜʦ 

ʩʨʘʚʥʠʚʘʣʠʩʴ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʘʣʴʙʝʜʦ, 

ʧʦʣʫʯʝʥʥʳʤʠ ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʘ Sentinel-2 

ʥʘ ʙʣʠʞʘʡʰʫʶ ʢ ʩʲʝʤʢʝ ʜʘʪʫ (ʩʤ. ʨʠʩ. 1.9). 

ʉʨʘʚʥʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ 

ʚʝʣʠʯʠʥ ʘʣʴʙʝʜʦ ʧʦʢʘʟʘʣʦ ʭʦʨʦʰʫʶ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʤʝʞʜʫ ʜʚʫʤʷ ʤʝʪʦʜʘʤʠ 

(ʩʥʠʤʦʢ ʦʪ 09.08.2025 ʛ. ʠ ʤʘʨʰʨʫʪʳ ʦʪ 

12.08.25 ʛ. ï ɸʣʴʜʝʛʦʥʜʘ ʠ 07.08.2025 ʛ. ï 

ɿ. ɻʨʸʥʬʴʦʨʜ). ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 

ʩʦʩʪʘʚʠʣ r = 0,82-0,84. ʇʨʠ ʩʨʘʚʥʝʥʠʠ 

ʚʝʣʠʯʠʥ ʘʣʴʙʝʜʦ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʜʘʥʥʳʤ 

ʩʥʠʤʢʘ ʦʪ 28.08.2025ʛ. ʠ ʜʘʥʥʳʤ  

ʤʘʨʰʨʫʪʥʳʭ ʩʲʝʤʦʢ, ʚʳʧʦʣʥʝʥʥʳʭ 

25.08.2025 ʛ. (ɸʣʴʜʝʛʦʥʜʘ) ʠ 28.08.2025 ʛ. 

(ɿ. ɻʨʸʥʬʴʦʨʜ), ʨʘʩʩʯʠʪʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ ʦʢʘʟʘʣʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ. ʕʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʟʘʪʝʥʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

ʣʝʜʥʠʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢ ʠ ʩ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʷʤʠ ʦʙʣʘʯʥʦʩʪʠ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ 

ʬʠʣʴʪʨʘʮʠʠ. 

ʊʝʧʣʦʙʘʣʘʥʩʦʚʳʝ ʠ ʛʨʘʜʠʝʥʪʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʣʝʜʥʠʢʝ ɸʣʴʜʝʛʦʥʜʘ 

ʅʘ ʨʠʩʫʥʢʝ 1.10 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʛʦ 

ʙʘʣʘʥʩʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ ʟʘ ʚʨʝʤʷ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ. ʗʨʢʦ ʚʳʨʘʞʝʥʘ 

ʩʫʪʦʯʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʫʤʤʘʨʥʦʡ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʨʘʜʠʘʮʠʠ 

ʜʦʩʪʠʛʘʣʠ 564 ɺʪ/ʤ2, ʦʪʨʘʞʝʥʥʦʡ ï 104 ɺʪ/ʤ2. ʊʘʢʞʝ ʭʦʨʦʰʦ ʚʠʜʥʦ ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʩʫʤʤʘʨʥʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʢ ʢʦʥʮʫ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ. 

 
ʈʠʩʫʥʦʢ 1.10 ï ɺʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʙʘʣʣʘ ʦʙʱʝʡ ʦʙʣʘʯʥʦʩʪʠ ʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʛʦ ʠ 

ʜʣʠʥʥʦʚʦʣʥʦʚʦʛʦ ʙʘʣʘʥʩʘ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʣʝʜʥʠʢʝ ɸʣʴʜʝʛʦʥʜʘ 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʪʦʢʘ ʥʠʩʭʦʜʷʱʝʛʦ ʜʣʠʥʥʦʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʘʪʤʦʩʬʝʨʳ 

ʩʦʩʪʘʚʠʣʦ 318 ɺʪ/ʤ2. ɿʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʠʟʤʝʥʷʣʩʷ ʦʪ 364 ɺʪ/ʤ2 ʜʦ 250 ɺʪ/ʤ2 

(ʩʤ. ʨʠʩ. 1.10). ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʪʦʢʘ ʚʦʩʭʦʜʷʱʝʛʦ ʜʣʠʥʥʦʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ 

 

 
ʈʠʩʫʥʦʢ 1.9 ï ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʝʣʠʯʠʥ ʘʣʴʙʝʜʦ ʧʦʚʝʨʭʥʦʩʪʠ ʣ. ɸʣʴʜʝʛʦʥʜʘ ʠ 

ɿ. ɻʨʸʥʬʴʦʨʜ, ʩʦʦʪʥʝʩʝʥʥʳʝ ʩʦ ʩʧʫʪʥʠʢʦʚʳʤʠ 

ʜʘʥʥʳʤʠ: (ʘ) ʩʥʠʤʦʢ 09.08.2025 ʛ.; (ʙ) 28.08.2025 ʛ.; (ʚ) 

ʠ (ʛ) ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ 
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ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʘ ʩʦʩʪʘʚʠʣʦ 320 ɺʪ/ʤ2, ʠʟʤʝʥʷʷʩʴ ʦʪ 351 ɺʪ/ʤ2 ʜʦ 303 ɺʪ/ʤ2 ʟʘ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʝʥʠʡ. 

ɺ ʧʝʨʠʦʜ ʩ 09.08.25 ʧʦ 12.08.25 ʠ ʩ 18.08.25 ʧʦ 06.09.25 ʚʦʟʣʝ ʪʝʧʣʦʙʘʣʘʥʩʦʚʦʡ 

ʫʩʪʘʥʦʚʢʠ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʬʦʪʦʢʘʤʝʨʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʲʝʤʢʠ ʦʙʣʘʯʥʦʛʦ ʧʦʢʨʦʚʘ. ɺ 

ʧʨʦʮʝʩʩʝ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʬʦʪʦʩʥʠʤʢʘ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʙʘʣʣ 

ʦʙʣʘʯʥʦʩʪʠ (ʦʪ 0 ʜʦ 10) ʧʦ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʥʘ ʷʟʳʢʝ Python. 

ʅʘ ʨʠʩʫʥʢʝ 1.10 ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʙʘʣʣʦʤ ʦʙʣʘʯʥʦʩʪʠ ʠ ʧʦʪʦʢʘʤʠ 

ʥʠʩʭʦʜʷʱʝʛʦ ʜʣʠʥʥʦʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʠ ʩʫʤʤʘʨʥʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʦʙʣʘʯʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ. ʄʘʢʩʠʤʫʤʳ ʧʦʪʦʢʘ 

ʩʫʤʤʘʨʥʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʠ ʤʠʥʠʤʫʤʳ ʧʦʪʦʢʘ ʥʠʩʭʦʜʷʱʝʛʦ ʜʣʠʥʥʦʚʦʣʥʦʚʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʷʩʥʳʝ ʜʥʠ. 

ʊʘʢʞʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʦʪʤʝʯʘʣʦʩʴ ʜʦʚʦʣʴʥʦ ʪʠʧʠʯʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʘʣʣʘ ʦʙʣʘʯʥʦʩʪʠ ʜʣʷ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ: ʙʣʠʞʝ ʢ ʢʦʥʮʫ ʩʝʟʦʥʘ 

ʧʨʝʦʙʣʘʜʘʣʠ ʧʘʩʤʫʨʥʳʝ ʜʥʠ ʩʦ ʩʧʣʦʰʥʦʡ ʦʙʣʘʯʥʦʩʪʴʶ ʥʠʞʥʝʛʦ ʷʨʫʩʘ (St, Sc). ʇʦʩʢʦʣʴʢʫ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʘʪʤʦʩʬʝʨʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʨʘʜʠʘʮʠʦʥʥʳʤ ʙʘʣʘʥʩʦʤ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʤʠʥʠʤʘʣʴʥʳʝ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʘʥʦʤʘʣʠʷʤ ʦʙʣʘʯʥʦʩʪʠ ʥʘʜ ʣʝʜʥʠʢʦʚʳʤʠ 

ʧʦʢʨʦʚʘʤʠ. 

ʄʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʣʝʜʥʠʢʘʭ ɸʣʴʜʝʛʦʥʜʘ ʠ ɿʘʧʘʜʥʳʡ ɻʨʸʥʬʴʦʨʜ 

ʅʘ ʣʝʜʥʠʢʝ ɸʣʴʜʝʛʦʥʜʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʜʚʫʭ ʧʦʩʪʦʷʥʥʳʭ ɸʄʉ ʚ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʷʭ ʣʝʜʥʠʢʘ. ʅʘ ʣʝʜʥʠʢʝ 

ɿʘʧʘʜʥʳʡ ɻʨʸʥʬʴʦʨʜ ʘʥʘʣʦʛʠʯʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ ɸʄʉ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʣʝʜʥʠʢʘ. 

ʇʦ ʜʘʥʥʳʤ ʚʩʝʭ 3-ʭ ɸʄʉ (ʚ ʢʘʯʝʩʪʚʝ ʪʠʧʦʚʦʛʦ ʧʨʠʤʝʨʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʠʞʥʷʷ ɸʄʉ 

ʥʘ ʣʝʜʥʠʢʝ ɸʣʴʜʝʛʦʥʜʘ, ʩʤ. ʨʠʩ. 1.11) ʩʝʟʦʥ 2025 ʛ. ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʨʷʜʘ 

ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ (2015-2024 ʛʛ.) ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚ 

ʘʧʨʝʣʝ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣ ʤʥʦʛʦʣʝʪʥʠʝ ʟʥʘʯʝʥʠʷ ʚ ʤʘʝ ʠ ʘʚʛʫʩʪʝ. ʇʦʩʣʝʜʥʝʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʤʦʛʣʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʢʘʢ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʪʘʢ 

ʠ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʡ ʘʙʣʷʮʠʠ ʣʴʜʘ ʚ ʢʦʥʮʝ ʩʝʟʦʥʘ ʥʘʙʣʶʜʝʥʠʡ. 

ʋʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʤʘʝ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʧʦʥʠʞʝʥʥʳʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ ʚʝʣʠʯʠʥʘʤʠ ʩʫʤʤʘʨʥʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʠ ʚʝʣʠʯʠʥʘʤʠ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʇʦʩʣʝʜʥʝʝ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʯʠʥʳ ʦʪʤʝʯʝʥʥʳʭ 

 
ʈʠʩʫʥʦʢ 1.11 ï ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʩʫʤʤʘʨʥʘ ̫ʩʦʣʥʝʯʥʘ ̫ʨʘʜʠʘʮʠ,̫ ʩʢʦʨʦʩʪ ɹʚʝʪʨʘ ʠ 

ʜʘʚʣʝʥʠʝ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʥʠʞʥʝʡ ɸʄʉ (ʣ. ɸʣʴʜʝʛʦʥʜʘ), ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ 
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ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʩʠʣʝʥʥʫʶ ʮʠʢʣʦʥʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʝ ʝʡ ʫʚʝʣʠʯʝʥʠʝ 

ʦʙʣʘʯʥʦʩʪʠ. 

ʉʢʦʨʦʩʪʴ ʚʝʪʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʠʤʝʝʪ ʙʦʣʝʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʚ 

ʠʶʥʝ ʧʨʠ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʷʭ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʊʘʢʞʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʚ ʤʘʝ ʠ ʠʶʣʝ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʚ 2025 ʛ. 

ʩʦʩʪʘʚʠʣʦ 2,8 ʤ/ʩ. ɸʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʦʢʘʟʘʣʦʩʴ ʥʠʞʝ ʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ. ʅʘʠʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʦʪʤʝʯʘʶʪʩʷ ʚ ʤʘʝ, ʠʶʥʝ ʠ ʘʚʛʫʩʪʝ. 

ʕʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʭʦʜʷʱʠʭ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʦʮʝʥʢʘ ʩʚʷʟʠ ʤʝʞʜʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʘʙʣʷʮʠʠ 

ʣʝʜʥʠʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʩʥʦʚʥʳʤʠ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʪʘʷʥʠʝ ʣʝʜʥʠʢʘ (ʪʘʙʣ. 1.2 ʘïʙ). 

ɺ ʩʝʟʦʥ 2025 ʛ. ʚʳʷʚʣʝʥʳ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʣʠʥʝʡʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ 

ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ ʘʙʣʷʮʠʠ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ ʩʫʤʤʘʨʥʦʡ ʨʘʜʠʘʮʠʝʡ ʥʘ ʚʩʝʭ 

ʫʯʘʩʪʢʘʭ ʣʝʜʥʠʢʦʚ. ɼʣʷ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ 

ʢʦʨʨʝʣʷʮʠʷ ʘʙʣʷʮʠʠ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ 

ʜʦʩʪʠʛʘʝʪ ī0,98 ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʠ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʜʦ ī0,89 ʚ ʚʝʨʭʥʝʡ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʫʩʪʦʡʯʠʚʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʪʘʷʥʠʷ ʦʪ ʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ɸʥʘʣʦʛʠʯʥʘʷ, ʭʦʪʷ ʠ ʥʝʩʢʦʣʴʢʦ 

ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʘʷ, ʩʚʷʟʴ ʦʪʤʝʯʘʝʪʩʷ ʠ ʜʣʷ ʩʫʤʤʘʨʥʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ (ʦʪ ī0,72 ʜʦ ī0,59). 

ɼʣʷ ʣʝʜʥʠʢʘ ɿ. ɻʨʸʥʬʴʦʨʜ ʟʘʚʠʩʠʤʦʩʪʠ ʪʘʢʞʝ ʟʥʘʯʠʤʳ, ʥʦ ʚʳʨʘʞʝʥʳ ʩʣʘʙʝʝ (ī0,70 é ī0,56 

ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ī0,72 é ī0,59 ʜʣʷ ʧʦʪʦʢʘ ʩʫʤʤʘʨʥʦʡ ʨʘʜʠʘʮʠʠ). 

ʇʫʙʣʠʢʘʮʠʠ ʧʦ ʠʪʦʛʘʤ ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

Prokhorova U. V., Terekhov A. V., Demidov V. E., Romashova K. V., Barskov K. V., 

Chechin D. G., Ivanov B. V., Verkulich S. R. Impact of Extreme Weather Events on the Surface 

Energy Balance of the Low-Elevation Svalbard Glacier Aldegondabreen //Water, 2025. ʊ. 17, ˉ. 2, 

p. 274. 

ʊʝʨʝʭʦʚ ɸ.ɺ., ɼʝʤʠʜʦʚ ɺ.ʕ., ʇʨʦʭʦʨʦʚʘ ʋ.ɺ., ɺʝʨʢʫʣʠʯ ʉ.ʈ. ʆʪʝʯʝʩʪʚʝʥʥʳʡ 

ʤʦʥʠʪʦʨʠʥʛ ʙʘʣʘʥʩʘ ʤʘʩʩʳ ʣʝʜʥʠʢʦʚ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ: ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʨʝʢʦʨʜʥʦʛʦ 

ʪʘʷʥʠʷ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ // ʈʦʩʩʠʡʩʢʠʝ ʧʦʣʷʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 2025. ˉ2 (60), ʩ. 26-28. 

ʇʨʦʭʦʨʦʚʘ ʋ.ɺ., ɹʘʨʩʢʦʚ ʂ.ɺ., ʊʝʨʝʭʦʚ ɸ.ɺ., ʏʝʯʠʥ ɼ.ɻ., ʈʝʧʠʥʘ ʀ.ɸ., ʀʚʘʥʦʚ ɹ.ɺ., 

ɺʘʨʝʥʮʦʚ ʄ.ʀ., ɸʨʪʘʤʦʥʦʚ ɸ.ʖ. ʈʦʣʴ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ ʚ ʩʪʨʫʢʪʫʨʝ ʪʝʧʣʦʚʦʛʦ 

ʙʘʣʘʥʩʘ ʣʝʜʥʠʢʦʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦ. ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ, ʥʘ ʧʨʠʤʝʨʝ ʣʝʜʥʠʢʘ 

ɸʣʴʜʝʛʦʥʜʘ //ʃʸʜ ʠ ʉʥʝʛ. ï 2025. ï ʊ. 64. ï ˉ. 4. ï ʉ. 481-496. 
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ɸ.ʃ., ʈʦʤʘʰʦʚʘ ʂ.ɺ., ʏʝʨʥʦʚ ʈ.ɸ., ɺʘʩʠʣʝʚʠʯ ʀ.ʀ., ɼʝʤʠʜʦʚ ɺ.ʕ. ʇʨʠʨʦʜʥʘʷ ʩʨʝʜʘ ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ: ʩʦʩʪʦʷʥʠʝ ʠ ʜʠʥʘʤʠʢʘ ʚ ʥʘʯʘʣʝ 21-ʛʦ ʚʝʢʘ: ʯʘʩʪʴ 1. ʂʣʠʤʘʪ, ʦʢʝʘʥ ʠ ʤʦʨʩʢʦʡ ʣʸʜ 

// ʃʸʜ ʠ ʩʥʝʛ, 2025 (ʚ ʧʝʯʘʪʠ) 

ʇʨʦʭʦʨʦʚʘ ʋ.ɺ., ɹʣʦʰʢʠʥʘ ɽ.ɺ., ʄʘʭʦʪʠʥ ʄ.ʉ., ɺʝʩʤʘʥ ɸ.ɺ., ʊʝʨʝʭʦʚ ɸ.ɺ., ɹʦʨʠʩʠʢ 

ɸ.ʃ., ʈʦʤʘʰʦʚʘ ʂ.ɺ., ʏʝʨʥʦʚ ʈ.ɸ., ɺʘʩʠʣʝʚʠʯ ʀ.ʀ., ɼʝʤʠʜʦʚ ɺ.ʕ. ʇʨʠʨʦʜʥʘʷ ʩʨʝʜʘ ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ: ʩʦʩʪʦʷʥʠʝ ʠ ʜʠʥʘʤʠʢʘ ʚ ʥʘʯʘʣʝ 21-ʛʦ ʚʝʢʘ: ʯʘʩʪʴ 2. ʂʨʠʦʩʬʝʨʘ ʠ ʛʠʜʨʦʣʦʛʠʷ // 

ʃʸʜ ʠ ʩʥʝʛ, 2025 (ʚ ʧʝʯʘʪʠ) 
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ʇʨʦʭʦʨʦʚʘ ʋ.ɺ., ʊʝʨʝʭʦʚ ɸ.ɺ., ʀʚʘʥʦʚ ɹ.ɺ., ɹʝʟʛʨʝʰʥʦʚ ɸ.ʄ. çʆʩʦʙʝʥʥʦʩʪʠ ʪʘʷʥʠʷ 

ʣʝʜʥʠʢʦʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. ʈʝʟʫʣʴʪʘʪʳ ʪʝʧʣʦʙʘʣʘʥʩʦʚʳʭ 

ʥʘʙʣʶʜʝʥʠʡ (2018 ʧʦ 2023 ʛʛ.)è, ʦʪʯʝʪʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʀʪʦʛʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʊʘʙʣʠʮʘ 1.2 ï ʂʦʵʬʬʠʮʠʝʥʪʳ ʣʠʥʝʡʥʦʡ 

ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ 

ʤʝʪʝʦʧʘʨʘʤʝʪʨʘʤʠ ʠ ʚʝʣʠʯʠʥʦʡ ʘʙʣʷʮʠʠ 

ʣʝʜʥʠʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʥʠʞʥʝʡ, ʮʝʥʪʨʘʣʴʥʦʡ ʠ 

ʚʝʨʭʥʝʡ ʯʘʩʪʷʭ ʣʝʜʥʠʢʘ ʣʝʜʥʠʢʦʚ 

ʘ. ʣʝʜʥʠʢ ɸʣʴʜʝʛʦʥʜʘ 

  ʅʠʟ ʎʝʥʪʨ ɺʝʨʭ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ  -0,98 -0,97 -0,89 

ʉʫʤʤʘʨʥʘʷ ʨʘʜʠʘʮʠʷ -0,72 -0,80 -0,59 

ʙ. ʣʝʜʥʠʢ ɿʘʧʘʜʥʳʡ ɻʨʸʥʬʴʦʨʜ 

  ʅʠʟ ʎʝʥʪʨ ɺʝʨʭ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ  -0,70 -0,56 -0,61 

ʇʦʪʦʢ ʧʨʠʭʦʜʷʱʝʡ ʂɺʈ -0,59 -0,72 -0,66 
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ʚ 2024 ʛʦʜʫ ʚ ʄʠʨʦʚʦʤ ʦʢʝʘʥʝ, ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʘʭ, ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʠ ʧʦʣʫʦʩʪʨʦʚʝ 

ʂʘʤʯʘʪʢʘè 27 - 28 ʤʘʨʪʘ 2025 ʛ., ʛ. ʄʦʩʢʚʘ 

ʇʨʦʭʦʨʦʚʘ ʋ.ɺ., ʊʝʨʝʭʦʚ ɸ.ɺ., ʀʚʘʥʦʚ ɹ.ɺ., çʊʝʧʣʦʙʘʣʘʥʩʦʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʘʷʥʠʷ 

ʥʠʟʢʦ-ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʣʝʜʥʠʢʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥè, ʚʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ ʧʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʜʣʷ ʥʘʫʢ ʦʙ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ CITES-2025, 23-26 ʠʶʥʷ 2025 ʛ., ʛ. ʄʦʩʢʚʘ 

ʇʨʦʭʦʨʦʚʘ ʋ.ɺ., ʊʝʨʝʭʦʚ ɸ.ɺ., ʀʚʘʥʦʚ ɹ.ɺ. çɺʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʘʣʴʙʝʜʦ 

ʣʝʜʥʠʢʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ, ʥʘ ʧʨʠʤʝʨʝ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘè, ʤʝʞʜʫʥʘʨʦʜʥʳʡ 

ʩʠʤʧʦʟʠʫʤ çɸʪʤʦʩʬʝʨʥʘʷ ʨʘʜʠʘʮʠʷ ʠ ʜʠʥʘʤʠʢʘè, 23-26 ʠʶʥʷ 2025 ʛ., ʛ. ʇʝʪʝʨʛʦʬ. 

 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ 

ʘʪʤʦʩʬʝʨʳ ʩ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʩʦʚ 

ʵʥʝʨʛʦʦʙʤʝʥʘ ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʘʪʤʦʩʬʝʨʳ ʚ 

ʨʘʡʦʥʝ ʩʪʘʥʮʠʠ ʧ. ɹʘʨʝʥʮʙʫʨʛ (ʘʨʭ. 

ʐʧʠʮʙʝʨʛʝʥ) ʚ ʧʝʨʠʦʜ ʩ ʷʥʚʘʨʷ 2019 ʧʦ 

ʩʝʥʪʷʙʨʴ 2025 ʛʦʜʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ. ʇʦʩʣʝ ʧʨʦʚʝʨʢʠ ʢʘʯʝʩʪʚʘ 

ʠʟʤʝʨʝʥʥʳʭ ʝʞʝʤʠʥʫʪʥʳʭ ʟʥʘʯʝʥʠʡ ʦʩʥʦʚʥʳʭ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʨʘʜʠʘʮʠʦʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʩʨʝʜʥʝʥʠʝ ʜʦ 

ʯʘʩʦʚʳʭ ʟʥʘʯʝʥʠʡ ʠ ʨʘʩʩʯʠʪʘʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʦʙʤʝʥʘ ʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ 

ʙʘʣʘʥʩʘ ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʘʪʤʦʩʬʝʨʳ. ɼʣʷ 

ʘʥʘʣʠʟʘ ʚʝʣʠʯʠʥʳ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ 

ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʧʦʪʦʢʠ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ SW ʠ ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ 

LW ʨʘʜʠʘʮʠʠ, ʪʫʨʙʫʣʝʥʪʥʳʝ ʧʦʪʦʢʠ ʷʚʥʦʛʦ Hs ʠ 

ʩʢʨʳʪʦʛʦ LE ʪʝʧʣʘ. ʅʘ ʨʠʩʫʥʢʝ 1.12 

ʧʨʝʜʩʪʘʚʣʝʥ ʚʨʝʤʝʥʥʦʡ ʭʦʜ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ 

ʟʥʘʯʝʥʠʡ ʪʫʨʙʫʣʝʥʪʥʳʭ ʧʦʪʦʢʦʚ ʪʝʧʣʘ, ʘ ʪʘʢʞʝ 

ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ ʙʘʣʘʥʩʘ 

ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʨʘʜʠʘʮʠʠ (NetLW=LWD-LWU) 

ʠ ʙʘʣʘʥʩʘ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʨʘʜʠʘʮʠʠ 

(NetSW=Q-Rk), ʛʜʝ LWD ʠ LWU ï 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʠʩʭʦʜʷʱʠʡ ʠ ʚʦʩʭʦʜʷʱʠʡ 

ʧʦʪʦʢ ʜʣʠʥʥʦʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, Q ʠ Rk ï 

ʧʨʠʭʦʜʷʱʘʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʪʨʘʞʝʥʥʘʷ 

ʢʦʨʦʪʢʦʚʦʣʥʦʚʘʷ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ. 

ʂʘʢ ʚʠʜʥʦ, ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʪʝʧʣʦʚʦʡ ʙʘʣʘʥʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ, ʷʚʣʷʝʪʩʷ ʙʘʣʘʥʩ 

ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ. ʅʘ ʝʛʦ 

ʚʝʣʠʯʠʥʫ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘʣʠʯʠʝ ʠ 

ʩʚʦʡʩʪʚʘ ʦʙʣʘʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʝ 

ʘʣʴʙʝʜʦ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʧʪʠʯʝʩʢʠ ʧʣʦʪʥʘʷ 

ʦʙʣʘʯʥʦʩʪʴ ʥʘ ʩʚʦʝʡ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʩʧʦʩʦʙʥʘ 

ʦʪʨʘʞʘʪʴ ʧʨʠʭʦʜʷʱʫʶ ʩʦʣʥʝʯʥʫʶ ʨʘʜʠʘʮʠʶ Q, 

ʧʨʝʧʷʪʩʪʚʫʷ ʝʸ ʧʦʩʪʫʧʣʝʥʠʶ ʢ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʊʘʢ, ʚ 2020 ʠ ʚ 2022 ʛʦʜʫ ʧʦʪʦʢʠ ʧʨʠʭʦʜʷʱʝʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ Q ʙʳʣʠ 

 
ʈʠʩʫʥʦʢ 1.12 ï ʉʨʝʜʥʝʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠ ̫

ʪʫʨʙʫʣʝʥʪʥʳʭ ʧʦʪʦʢʦʚ ʪʝʧʣʘ, ʙʘʣʘʥʩʘ ʨʘʜʠʘʮʠʠ 

ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʠ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ 

ʘ  

ʙ  

ʈʠʩʫʥʦʢ 1.13 ï ʉʨʝʜʥʝʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʪʦʢʦʚ 

ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ (ʘ) ʠ ʧʨʠʭʦʜʷʱʝʡ ʠ ʦʪʨʘʞʝʥʥʦʡ 

ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʨʘʜʠʘʮʠʠ (ʙ) ʚ ʠʶʥʝ 
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ʤʝʥʴʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʝ ʛʦʜʳ, ʘ ʧʦʪʦʢʠ ʚʩʪʨʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʘʪʤʦʩʬʝʨʳ LWD ʚʳʰʝ, ʯʪʦ 

ʢʦʩʚʝʥʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʦʣʴ ʦʙʣʘʢʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʘʢʦʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʨʝʞʠʤʘ (ʨʠʩʫʥʦʢ 

1.13). 

ɸʣʴʙʝʜʦ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ, ʢʦʪʦʨʦʝ ʦʪʨʘʟʠʪʩʷ ʠʣʠ ʙʫʜʝʪ ʧʦʛʣʦʱʝʥʦ ʚʝʨʭʥʠʤ ʩʣʦʝʤ ʧʦʯʚʳ, ʩʥʝʛʘ ʠʣʠ ʚʦʜʳ. ɺ 

2020 ʠ 2022 ʛʦʜʫ ʩʥʠʞʝʥʠʝ ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩ 0,8 ʜʦ 0,2 ʚʩʣʝʜʩʪʚʠʝ 

ʪʘʷʥʠʷ ʩʥʝʛʘ ʧʨʦʠʟʦʰʣʦ ʥʘ 10 ʜʥʝʡ ʨʘʥʴʰʝ, ʯʝʤ ʚ 2019, 2024 ʠ 2025 ʛʦʜʫ ʠ ʥʘ 20 ʜʥʝʡ ʨʘʥʴʰʝ, 

ʯʝʤ ʚ 2021 ʠ 2023 ʛʦʜʫ (ʨʠʩʫʥʦʢ 1.14). ʉʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ ʤʦʛ ʙʳ ʩʪʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ 

ʧʨʦʛʨʝʚ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʦ ʩʥʠʞʝʥʠʝ ʧʨʠʪʦʢʘ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʝ ʙʳʣʦ ʩʢʦʤʧʝʥʩʠʨʦʚʘʥʦ 

ʙʦʣʝʝ ʨʘʥʥʠʤʠ ʩʨʦʢʘʤʠ ʦʯʠʱʝʥʠʷ ʧʦʯʚʳ ʦʪ ʩʥʝʛʘ ʠ ʫʚʝʣʠʯʝʥʠʷ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʛʦ ʙʘʣʘʥʩʘ ʥʝ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ ʙʘʣʘʥʩʘ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʩʦʩʪʘʚʠʣʠ ʦʪ 160 ʜʦ 210 ɺʪ/ʤ2. 

 
ʈʠʩʫʥʦʢ 1.14 ï ʉʫʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʘʣʴʙʝʜʦ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʤʘʝ-ʠʶʥʝ 2019-2025 ʛʛ. 

ʊʫʨʙʫʣʝʥʪʥʳʡ ʧʦʪʦʢ ʷʚʥʦʛʦ ʪʝʧʣʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚ ʦʪʩʫʪʩʪʚʠʝ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ 

Q ʠ ʧʨʠ ʘʜʚʝʢʮʠʠ ʙʦʣʝʝ ʪʸʧʣʦʛʦ ʠ ʚʣʘʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʧʨʘʚʣʝʥ ʦʪ ʘʪʤʦʩʬʝʨʳ ʢ 

ʩʥʝʞʥʦ-ʣʝʜʷʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʃʝʪʦʤ, ʚʩʣʝʜʩʪʚʠʝ ʥʘʛʨʝʚʘ ʧʦʯʚʳ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʝʡ, 

ʥʘʧʨʘʚʣʝʥʠʝ Hs ʤʝʥʷʝʪʩʷ ʠ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʩʪʘʥʦʚʠʪʩʷ ʧʦʪʦʢ Hs ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʘʪʤʦʩʬʝʨʫ. 

ɺ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʩʪʘʥʮʠʠ ʚ ʧ. ɹʘʨʝʥʮʙʫʨʛ ʧʦʩʣʝ 2021 ʛ. ʦʪʤʝʯʘʝʪʩʷ ʦʩʣʘʙʣʝʥʠʝ 

ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʦʙʤʝʥʘ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʠʟ-ʟʘ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ 

ʧʦʯʚʳ, ʦʜʥʘʢʦ ʛʦʚʦʨʠʪʴ ʦʙ ʫʩʪʦʡʯʠʚʦʡ ʪʝʥʜʝʥʮʠʠ ʧʦʢʘ ʨʘʥʦ ʚʚʠʜʫ ʢʦʨʦʪʢʦʛʦ ʨʷʜʘ 

ʥʘʙʣʶʜʝʥʠʡ. ɹʘʣʘʥʩ ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʨʘʜʠʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ ʦʩʪʘʸʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤ, 

ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦʩʪʦʷʥʥʦʝ ʚʳʭʦʣʘʞʠʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ. ɿʥʘʯʝʥʠʷ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ 

ʟʥʘʯʝʥʠʡ NetLW ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʩʦʩʪʘʚʠʣʠ ʦʪ -70 ʜʦ -13 ɺʪ/ʤ2. 
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ʏʝʨʥʦʚ ɼ.ɻ., ʉʘʢʝʨʠʥ ʉ.ʄ., ʄʘʩʣʦʚʩʢʠʡ ɸ.ʉ., ʉʠʜʦʨʦʚʘ ʆ.ʈ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʟʤʝʨʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʘʵʨʦʟʦʣʴʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʵʨʦʟʦʣʷ ʚ ɹʘʨʝʥʮʙʫʨʛʝ (ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ) 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ɺ ʩʙʦʨʥʠʢʝ: ʆʧʪʠʢʘ ʘʪʤʦʩʬʝʨʳ ʠ ʦʢʝʘʥʘ. ʌʠʟʠʢʘ ʘʪʤʦʩʬʝʨʳ. ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ XXX 

ʖʙʠʣʝʡʥʦʛʦ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2024. ʉ. 676-679. DOI: 10.56820/OAO30B387. 

ʆʧʫʙʣʠʢʦʚʘʥʦ: 19.12.2024. 

ʄʝʨʦʧʨʠʷʪʠʝ 1 ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ. 

 

ʄʝʨʦʧʨʠʷʪʠʝ 2. ʂʦʤʧʣʝʢʩʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʠ ʩʦʩʪʦʷʥʠʷ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ 

ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʦ-ʚʘ ɿʘʧʘʜʥʳʡ 

ʐʧʠʮʙʝʨʛʝʥ ʧʨʦʜʦʣʞʠʣʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ɸɸʅʀʀ, ʥʘʯʘʪʳʝ ʚ 2001 ʛʦʜʫ. 

ʇʦʣʝʚʳʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʨʘʙʦʪʳ 

ʚʳʧʦʣʥʷʣʠʩʴ ʛʨʫʧʧʦʡ ʚ ʩʦʩʪʘʚʝ: ɺʘʩʠʣʝʚʠʯ 

ʀ.ʀ., ʂʫʙʣʠʮʢʠʡ ʖ.ɸ., ʃʝʦʥʪʴʝʚ ʇ.ɸ., 

ʐʘʨʢʦʚ ɻ.ɸ., ɻʦʣʫʙʢʦʚ ɸ.ʄ. ʩ 12.04.2025 

ʧʦ 30.09.2025. ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʦʙʨʘʟʮʦʚ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʚʦʜʳ 

ʚʳʧʦʣʥʷʣʩʷ ʩʦʪʨʫʜʥʠʢʦʤ ʭʠʤʠʢʦ-

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʈɸʕ-ʐ ɹʦʡʢʦ 

ɺ.ɺ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʢʦʤʧʣʝʢʩʥʳʡ 

ʤʦʥʠʪʦʨʠʥʛ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʠ 

ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʢʣʶʯʘʷ 

ʧʨʦʚʝʜʝʥʠʝ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ 

ʵʣʝʤʝʥʪʘʤʠ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʨʝʯʥʳʭ 

ʚʦʜʦʩʙʦʨʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ.  

ʈʘʡʦʥ ʨʘʙʦʪ ï ʚʦʜʦʩʙʦʨʥʳʡ ʙʘʩʩʝʡʥ ʟʘʣʠʚʘ ɻʨʸʥʬʴʦʨʜ. ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ - 

ʚʦʜʦʩʙʦʨʳ ʨʝʢ ɻʨʸʥ, ɻʨʸʥʬʴʦʨʜ, ɹʨʝʪʴʸʨʥʘ, ɸʣʴʜʝʛʦʥʜʘ, ɹʨʶʜʝ, ʂʦʥʛʨʝʩʩ ʠ ɺʘʩʩʪʘʢ, 

ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʥʘ ʵʪʠʭ ʚʦʜʦʩʙʦʨʘʭ ʣʝʜʥʠʢʠ ɺʦʩʪʦʯʥʳʡ ʠ ɿʘʧʘʜʥʳʡ ɻʨʸʥʬʴʦʨʜ, ɹʘʘʣʩʨʫʜ, 

ɸʣʴʜʝʛʦʥʜʘ, ʘ ʪʘʢʞʝ ʣʝʜʥʠʢʦʚʳʝ ʪʝʣʘ (ʣ.ʪ.) ʙʳʚʰʠʝ ʯʘʩʪʴʶ ɿʘʧʘʜʥʦʛʦ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʦʟʝʨʘ 

ʂʦʥʛʨʝʩʩ, ʉʪʝʤʤʝ, ɹʨʝʪʴʸʨʥʘ (ʨʠʩ. 2.1). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ ʪʨʠ ʵʪʘʧʘ: 

ï ʥʘ ʚʝʩʝʥʥʝʤ ʵʪʘʧʝ ʦʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʷʚʣʷʣʠʩʴ: ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʩʥʝʛʦʟʘʧʘʩʦʚ ʥʘ ʚʦʜʦʩʙʦʨʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʢ ʠ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʩʥʝʛʘ, ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʭʘʨʘʢʪʝʨʘ ʩʪʨʫʢʪʫʨʳ ʠ ʪʝʢʩʪʫʨʳ ʟʘʣʝʛʘʥʠʷ ʩʥʝʞʥʦ-ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ, ʥʘʙʣʶʜʝʥʠʝ ʟʘ 

ʠʩʧʘʨʝʥʠʝʤ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ; 

ï ʥʘ ʧʝʨʝʭʦʜʥʦʤ ʵʪʘʧʝ (ʚʝʩʝʥʥʝ-ʣʝʪʥʝʤ) ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʩʥʝʛʦʪʘʷʥʠʷ, ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʧʨʝʩʥʦʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʧʝʨʠʦʜ ʩʭʦʜʘ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ 

ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʜʛʦʪʦʚʢʘ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢ ʣʝʪʥʝʤʫ ʵʪʘʧʫ; 

ï ʚʦ ʚʨʝʤʷ ʣʝʪʥʝʛʦ ʵʪʘʧʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʧʦʣʥʷʣʠʩʴ 

ʨʝʛʫʣʷʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʛʠʜʨʦʣʦʛʦ-ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ 

ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʢ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʣʠʤʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ 

ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʨʘʙʦʪʳ. 

 

 

 
ʈʠʩʫʥʦʢ 2.1 ï ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2025 ʛ. ʂʨʘʩʥʦʡ 

ʣʠʥʠʝʡ ʚʳʜʝʣʝʥʳ ʚʦʜʦʩʙʦʨʳ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʢ 
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ʆʩʦʙʝʥʥʦʩʪʠ ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʷ ʥʘ ʚʦʜʦʩʙʦʨʘʭ ʨʝʢ ʠ ʣʝʜʥʠʢʘʭ ʟʘʣʠʚʘ ɻʨʸʥʬʴʦʨʜ 

ɺʳʧʦʣʥʝʥʠʝ ʩʥʝʛʦʤʝʨʥʳʭ ʨʘʙʦʪ ʠ ʦʙʨʘʙʦʪʢʘ ʧʦʣʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʢʘʤʠ (ʈʫʢʦʚʦʜʩʪʚʦ 1958, ʂʫʟʴʤʠʥ 1963, ʅʘʩʪʘʚʣʝʥʠʷ 

1985) ʠ ʚʥʫʪʨʝʥʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ (ʉʊʆ ɸɸʅʀʀ 52.17.17-2024) ʚ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʷ (ʪʘʙʣ. 2.1). ʅʘ ʚʦʜʦʩʙʦʨʘʭ ʨʝʢ ʩ ʨʘʚʥʠʥʥʳʤ ʨʝʣʴʝʬʦʤ ʪʦʯʢʠ ʠʟʤʝʨʝʥʠʷ 

ʚʳʩʦʪʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʣʦʪʥʦʩʪʠ ʠ ʦʧʠʩʘʥʠʷ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʚʠʜʝ ʧʨʷʤʳʭ 

ʧʨʦʬʠʣʝʡ, ʣʠʙʦ ʧʨʷʤʳʭ ʩ ʧʝʨʝʛʠʙʦʤ ʩ ʪʫʧʳʤ ʫʛʣʦʤ. ʅʘ ʣʝʜʥʠʢʘʭ ɺʦʩʪʦʯʥʳʡ ɻʨʸʥʬʴʦʨʜ, 

ɿʘʧʘʜʥʳʡ ɻʨʸʥʬʴʦʨʜ ʠ ɸʣʴʜʝʛʦʥʜʘ ʪʦʯʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʚʠʜʝ ʨʝʛʫʣʷʨʥʳʭ ʩʝʪʦʢ. 

ʊʘʙʣʠʮʘ 2.1 ï ʈʝʟʫʣʴʪʘʪʳ ʩʥʝʛʦʤʝʨʥʳʭ ʩʲʝʤʦʢ ʚ ʜʦʣʠʥʘʭ ʨʝʢ, ʥʘ ʣʝʜʥʠʢʘʭ ʠ ʠʭ ʤʦʨʝʥʘʭ ʚ 2025 ʛ. 

ɺʦʜʦʩʙʦʨ ɼʘʪʘ 
ʂʦʣ-ʚʦ 

ʠʟʤ (H/ɟ) 

ɺʳʩʦʪʘ ʩʥʝʛʘ, ʩʤ ʇʣʦʪʥʦʩʪʴ ʩʥʝʛʘ, ʛ/ʩʤ3 ɺʦʜʦʟʘʧʘʩ 

(ʣʝʜ + ʩʥʝʛ), ʤʤ ʚ. ʵʢʚ. ʩʨ. ʤʠʥ ʤʘʢʩ ʩʨ ʤʠʥ ʤʘʢʩ 

ɻʨʸʥʜʘʣʝʥ 22.04 154/16 70 9 250 0,35 0,25 0,42 242+32 

ɻʨʸʥʬʴʦʨʜ (ʜʦʣʠʥʘ) 29.04 78/9 74 18 250 0,40 0,31 0,52 299+91 

ʣ. ɹʘʘʣʩʨʫʜ 05.05 13/1 112 80 164 0,39 - - 441 

ʣ. ɺ. ɻʨʸʥʬʴʦʨʜ 26.04 65/4 133 70 250 0,39 0,35 0,41 515 

ʣ. ɿ. ɻʨʸʥʬʴʦʨʜ  25.04 96/6 154 73 300 0,38 0,35 0,41 586 

ʣ. ʪ. ɿ. ɻʨʸʥʬʴʦʨʜ 05.05 21/2 160 131 195 0,39 0,38 0,4 623 

ʤʦʨʝʥʘ ɿ. ɻʨʸʥʬʴʦʨʜ 05.05 28/4 103 8 240 0,35 0,31 0,38 362+4 

ʣʝʜʥʠʢ ɸʣʴʜʝʛʦʥʜʘ 23.04 38/4 159 80 270 0,36 0,35 0,37 571 

ʤʦʨʝʥʘ ʣ. ɸʣʴʜʝʛʦʥʜʘ 23.05 28/4 108 30 250 0,36 0,33 0,4 387+2 

ɹʨʶʜʝ 30.04 31/4 112 43 182 0,40 0,38 0,42 448 

ʂʦʥʛʨʝʩʩ 30.04 51/6 98 23 203 0,42 0,34 0,48 414+10 

ɺʘʩʩʪʘʢ 04.05 67/6 116 15 260 0,36 0,33 0,39 423 

ʣ. ɺʸʨʠʥʛ 04.05 10/1 152 138 168 0,37 - - 561 

ʍʘʨʘʢʪʝʨ ʟʘʣʝʛʘʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʚʦʜʦʩʙʦʨʘʭ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʙʳʣ ʪʠʧʠʯʥʳʤ 

ʜʣʷ ʘʨʢʪʠʯʝʩʢʠʭ ʘʨʭʠʧʝʣʘʛʦʚ. ɺ ʜʦʣʠʥʘʭ ʠ ʥʘ ʧʣʦʩʢʠʭ ʫʯʘʩʪʢʘʭ ʨʝʣʴʝʬʘ ʩʥʝʛʘ ʙʳʣʦ ʤʝʥʴʰʝ, 

ʯʝʤ ʚ ʤʝʩʪʘʭ ʘʢʢʫʤʫʣʷʮʠʠ (ʣʦʛ, ʧʦʜʦʰʚʘ ʩʢʣʦʥʘ, ʢʘʥʴʦʥ) ʠʣʠ ʥʘ ʣʝʜʥʠʢʘʭ. ɺʩʝ ʚʦʜʦʩʙʦʨʳ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʢʨʫʪʳʭ ʩʢʣʦʥʦʚ, ʙʳʣʠ ʧʦʣʥʦʩʪʴʶ ʧʦʢʨʳʪʳ ʩʥʝʛʦʤ. ʅʘ ʚʳʩʦʪʫ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ 

ʠ ʝʛʦ ʧʣʦʪʥʦʩʪʴ ʚ 2025 ʛ. ʦʢʘʟʘʣʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʧʦʛʦʜʘ ʚ ʤʘʨʪʝ, ʢʦʛʜʘ ʙʳʣʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʩʠʣʴʥʳʝ ʦʪʪʝʧʝʣʠ ʩ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʞʠʜʢʠʭ ʦʩʘʜʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʣʦʪʥʠʣʩʷ ʠ ʥʘʩʳʪʠʣʩʷ ʤʘʩʩʠʚʥʳʤʠ ʣʝʜʷʥʳʤʠ ʢʦʨʢʘʤʠ ʠ 

ʬʠʨʥʠʟʦʚʘʥʥʳʤʠ ʩʣʦʷʤʠ. 

ʇʦ ʜʘʥʥʳʤ ʤʝʪʝʦʩʪʘʥʮʠʠ çɹʘʨʝʥʮʙʫʨʛè ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʟʘ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʙʳʣʘ ʙʦʣʴʰʝ 

ʚ 2,3 ʨʘʟʘ ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ ʟʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ. ɿʥʘʯʝʥʠʷ ʚʳʩʦʪʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ 2025 ʛ. ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʚ ʩʨʝʜʥʝʤ ʥʘ 13 ʩʤ. ʆʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚʥʦʩʷʪ 

ʜʦʣʠʥʥʳʝ ʚʦʜʦʩʙʦʨʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʣʝʜʥʠʢʘʭ ʚʳʩʦʪʘ ʩʥʝʛʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ. 

ɺʣʘʛʦʟʘʧʘʩʳ ʜʦʣʠʥʥʳʭ ʚʦʜʦʩʙʦʨʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʜʦʣʠʥ ʨ. ɻʨʥy ʠ ɻʨʥyʬʴʦʨʜ (ʪʘʙʣ. 2.1), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʣʘʛʦʟʘʧʘʩ ʣʝʜʥʠʢʦʚ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʥʠʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʦʜʦʨʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʙ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘʭʦʜʷʪʩʷ ʚ 

ʧʨʦʤʝʞʫʪʢʝ 5,3-6,1, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʡʪʨʘʣʴʥʦʡ ʠ ʩʣʘʙʦʢʠʩʣʦʡ ʨʝʘʢʮʠʠ. ɺ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʘʭ ʩʥʝʛʘ ʟʥʘʯʝʥʠʷ ʫʜʝʣʴʥʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 

9,5 ʤʢʉʤ/ʩʤ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ɺʘʩʩʪʘʢ ʜʦ 66,1 ʤʢʉʤ/ʩʤ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʥʘ ʚʦʜʦʩʙʦʨʝ ʨʝʢʠ 

ɻʨyʥ. ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʝ ʚʳʷʚʠʣ ʢʘʢʠʭ-ʣʠʙʦ 

ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ 2016 ʛ. ʆʩʥʦʚʫ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ 

ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʩʦʩʪʘʚʣʷʶʪ ʠʦʥʳ ʭʣʦʨʘ, ʥʘʪʨʠʷ, ʩʫʣʴʬʘʪʦʚ. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʦʥʦʚ 

ʥʘʪʨʠʷ ʠ ʭʣʦʨʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʣʠʷʥʠʠ ʤʦʨʩʢʠʭ ʘʵʨʦʟʦʣʝʡ ʠ ʢʘʢ ʧʨʘʚʠʣʦ ʩʚʦʡʩʪʚʝʥʥʦ 

ʥʠʟʠʥʥʳʤ, ʣʠʙʦ ʚʳʪʷʥʫʪʳʤ ʚʜʦʣʴ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʚʝʪʨʦʚ ʚʦʜʦʩʙʦʨʘʤ. 

ɺ 2025 ʛʦʜʫ ʧʨʦʜʦʣʞʝʥʳ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʩʧʘʨʝʥʠʝʤ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ 

ʠ ʧʨʦʮʝʩʩʘʤʠ ʩʥʝʛʦʪʘʷʥʠʷ. ʉʨʝʜʥʝʝ ʧʨʠʥʷʪʦʝ ʩʫʪʦʯʥʦʝ ʠʩʧʘʨʝʥʠʝ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 

ʩʦʩʪʘʚʠʣʦ 0,46 ʤʤ, ʩʨʝʜʥʝʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʠʟʤʝʨʝʥʥʦʝ ï 0,28 ʤʤ, ʯʪʦ ʚ 2 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ 

ʚ ʩʨʝʜʥʝʤ ʟʘ 2021-2024 ʛʦʜʳ. 
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ʆʩʦʙʝʥʥʦʩʪʠ ʨʝʞʠʤʘ ʨʝʢ ʥʘ ʚʦʜʦʩʙʦʨʝ ʟʘʣʠʚʘ ɻʨʸʥʬʴʦʨʜ 

ɺ ʩʝʟʦʥʝ 2025 ʛ. ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʝʯʥʳʤ ʩʪʦʢʦʤ ʥʘʯʘʪʳ 09.07, ʢʦʛʜʘ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ 

ʩʥʝʛʘ ʫʞʝ ʩʪʘʷʣʘ, ʠ ʟʘʚʝʨʰʠʣʠʩʴ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʧʝʨʚʳʭ ʟʘʤʦʨʦʟʢʦʚ 17.09. ʅʘ ʚʩʝʭ ʧʦʩʪʘʭ 

ʥʘʙʣʶʜʝʥʠʡ ʚʳʧʦʣʥʝʥʘ ʥʠʚʝʣʠʨʦʚʢʘ ʩʝʟʦʥʥʳʭ ʫʨʦʚʥʝʤʝʨʥʳʭ ʩʚʘʡ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʨʘʙʦʯʠʤ 

ʨʝʧʝʨʘʤ. ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʧʦʣʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʅʘʩʪʘʚʣʝʥʠʶ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʥʮʠʷʤ ʠ ʧʦʩʪʘʤ (1972). 

ʇʨʠʤʝʥʷʣʩʷ ʩʦʢʨʘʱʝʥʥʳʡ ʩʧʦʩʦʙ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʤʝʪʦʜʦʤ ʩʢʦʨʦʩʪʴïʧʣʦʱʘʜʴ. 

ʀʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʠ ʚʟʚʝʰʝʥʥʳʭ ʥʘʥʦʩʦʚ ʨʝʢ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚʙʣʠʟʠ ʥʘʤʝʯʝʥʥʳʭ ʚ 

ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʚʦʨʦʚ. ɺ ʪʘʙʣʠʮʝ 2.2 ʧʨʝʜʩʪʘʚʣʝʥ ʜʠʘʧʘʟʦʥ 

ʠʟʤʝʨʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʚ 2025 ʛʦʜʫ. 

ʊʘʙʣʠʮʘ 2.2 ï ʄʘʢʩʠʤʘʣʴʥʳʝ ʠ ʤʠʥʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʚʦʜʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʫʩʣʘ ʨʝʢ, ʚʧʘʜʘʶʱʠʭ ʚ ʟʘʣʠʚ 

ɻʨʸʥʬʴʦʨʜ, ʚ 2025 ʛ. 

ɼʘʪʘ ʠ ʚʨʝʤʷ 

ʠʟʤʝʨʝʥʠʷ 
pH 

ʋʕʇ, 

ʤʢʉʤ/

ʩʤ 

ʈʘʩʭʦʜ 

ʚʦʜʳ, 

ʤ3/ʩ 

ʇʣʦʱʘʜʴ 

ʚʦʜʥʦʛʦ 

ʩʝʯʝʥʠʷ, ʤ2 

ʉʢʦʨʦʩʪʴ 

ʪʝʯʝʥʠʷ, ʤ/ʩ ʐʠʨʠʥʘ 

ʨʝʢʠ, ʤ 

ɻʣʫʙʠʥʘ, ʤ ʄʫʪ-

ʥʦʩʪʴ, 

ʛ/ʤ3 

ʈʘʩʭʦʜ 

ʚʟʚʝʰ. 

ʥʘʥʦʩʦʚ, 

ʢʛ/ʩ 
ʉʨ ʄʘʢʩ ʉʨ ʄʘʢʩ 

ɻʨʸʥ 

09.09.2025 18:00 7,58 1164 6,19 7,17 0,863 1,06 39,4 0,08 0,54 2110 13,1 

26.08.2025 13:17 7,52 726 1,43 3,23 0,441 0,614 20,2 0,05 0,33 204 0,29 

ɻʨʸʥʬʴʦʨʜ 

05.08.2025 12:48 7,22 305 5,36 5,25 1,02 1,40 17,6 0,30 0,54 2454 13,1 

23.08.2025 12:33 7,47 635 1,39 2,86 0,485 0,668 11,6 0,25 0,34 194 0,27 

ɹʨʝʪʴʸʨʥʘ 

05.08.2025 13:50 7,38 142 27 16,8 1,6 1,92 30,9 0,55 0,75 3,53 0,1 

17.09.2025 13:03 7,93 165 3,78 5,39 0,701 1,01 22,4 0,24 0,45 0,00 0,00 

ɸʣʴʜʝʛʦʥʜʘ 

15.07.2025 16:40 7,24 96,2 6,62 4,12 1,61 2,53 10 0,41 0,65 272 1,8 

17.09.2025 10:53 7,86 539 0,6 1,27 0,471 0,566 6,85 0,19 0,27 0,00 0,00 

ɹʨʶʜʝ 

30.07.2025 14:09 7,81 107 1,9 3,12 0,61 1,13 7,70 0,41 0,55 0,00 0,00 

28.08.2025 14:00 7,73 184 0,32 0,69 0,46 0,706 5,45 0,13 0,23 0,00 0,00 

ʂʦʥʛʨʝʩʩ 

17.09.2025 17:24 7,86 1068 1,39 1,59 1,00 1,44 9,25 0,13 0,35 1121 1,56 

30.07.2025 13:15 7,58 1135 0,68 1,09 0,624 0,843 11,4 0,10 0,17 0,00 0,00 

ɺʘʩʩʪʘʢ 

09.07.2025 22:43 6,69 179 1,38 1,46 0,943 1,38 7,00 0,21 0,38 0,00 0,00 

02.09.2025 12:41 6,39 335 0,48 0,89 0,534 0,805 6,8 0,13 0,25 0,00 0,00 

ɺʚʠʜʫ ʠʟʥʦʩʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʫʨʦʚʥʝʤʝʨʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʚ ʪʝʯʝʥʠʝ ʩʝʟʦʥʘ ʧʨʦʠʟʦhʣʠ 

ʚʳʭʦʜʳ ʠʟ ʩʪʨʦʷ ʯʝʪʳʨʝʭ 4 ʫʨʦʚʥʝʤʝʨʦʚ ʠ ʜʚʫʭ ʠʟʤʝʨʠʪʝʣʝʡ ʜʘʚʣʝʥʠʷ Solinst, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʟʘʤʝʥʝʥʳ ʥʘ ʫʨʦʚʥʝʤʝʨʳ ʬʠʨʤʳ In-Situ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʪʝʨʢʘʣʠʙʨʘʮʠʠ ʫʨʦʚʥʝʤʝʨʦʚ Solinst 

ʠ In-Situ ʠ ʦʮʝʥʢʠ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʠʪʴ ʩʘʤʦʧʠʩʮʳ ʥʘ ʧʨʠʙʦʨʳ 

ʢʦʤʧʘʥʠʠ In-Situ. ʋʨʦʚʥʠ ʨʝʢʠ ɹʨʝʪʴʝʨʥʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʧʦ ʫʨʦʚʥʷʤ ʦʜʥʦʠʤʝʥʥʦʛʦ ʦʟʝʨʘ. 

ʋʨʦʚʥʠ ʨʝʢʠ ʂʦʥʛʨʝʩʩ ʚʦʩʩʪʘʥʦʚʠʪʴ ʥʝ ʫʜʘʣʦʩʴ, ʨʘʩʯʝʪ ʝʞʝʜʥʝʚʥʳʭ ʨʘʩʭʦʜʦʚ ʥʝ ʚʳʧʦʣʥʝʥ. 

ʉʨʝʜʥʠʡ ʛʠʜʨʦʛʨʘʬ ʩʪʦʢʘ ʦʩʪʘʣʴʥʳʭ ʨʝʢ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.3. 

ɺ ʥʘʯʘʣʝ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʨʝʢʘʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʤʝʞʝʥʥʳʡ ʩʪʦʢ, 

ʩʦʧʨʦʚʦʞʜʘʚʰʠʡʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʫʚʝʣʠʯʝʥʠʷʤʠ ʚʦʜʥʦʩʪʠ ʨʝʢ, ʚʳʟʚʘʥʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʫʚʝʣʠʯʝʥʠʷʤʠ ʚʢʣʘʜʘ ʣʝʜʥʠʢʦʚʦʛʦ ʧʠʪʘʥʠʷ. ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʜʦ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ +11+13ÁC ʚ ʧʝʨʠʦʜ ʩ 4 ʧʦ 11 ʘʚʛʫʩʪʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʝ 

ʘʢʪʠʚʥʦʤʫ ʪʘʷʥʠʶ ʣʝʜʥʠʢʦʚ, ʩʪʘʣʦ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʥʘʙʣʶʜʘʝʤʦʛʦ ʨʦʩʪʘ ʚʦʜʥʦʩʪʠ ʨʝʢ ʚ 

ʵʪʦʪ ʧʝʨʠʦʜ (ʨʠʩ. 2.3(2)). ʄʘʢʩʠʤʘʣʴʥʳʝ ʠʟʤʝʨʝʥʥʳʝ ʨʘʩʭʦʜʳ ʚʦʜʳ (ʪʘʙʣ. 2.2) ʥʝ ʩʦʚʧʘʜʘʣʠ ʩ 

ʤʘʢʩʠʤʫʤʦʤ ʬʘʢʪʠʯʝʩʢʠʤ, ʨʘʩʩʯʠʪʘʥʥʳʤ ʧʦ ʜʘʥʥʳʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʫʨʦʚʥʝʤʝʨʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʤ ʚ ʩʝʥʪʷʙʨʝ ʠ ʚʳʟʚʘʥʥʳʤ ʦʙʠʣʴʥʳʤʠ ʦʩʘʜʢʘʤʠ ʦʙʱʝʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʧʷʪʴ ʩʫʪʦʢ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 18 ʤʤ (ʨʠʩ. 2.3). ʉʨʘʟʫ 

ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʚʦʣʥʳ ʧʘʚʦʜʢʘ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʜʦ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʤʠʥʠʤʘʣʴʥʘʷ ʚʦʜʥʦʩʪʴ ʨʝʢ. ʉʨʝʜʥʠʡ ʩʣʦʡ ʩʪʦʢʘ ʨʝʢ ʚ 2025 ʛ. 
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ʦʢʘʟʘʣʩʷ ʥʠʞʝ ʥʦʨʤʳ ʧʦʩʣʝʜʥʠʭ 5 ʣʝʪ ʥʘ 50 ʤʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʘʙʣʶʜʝʥʠʷ ʚ ʩʝʟʦʥʝ 2025 ʛ. 

ʥʘʯʘʣʠʩʴ ʧʦʩʣʝ ʧʨʦʭʦʜʘ ʚʦʣʥʳ ʧʦʣʦʚʦʜʴʷ. 

ʉʦʚʤʝʩʪʥʦ ʩ ʠʟʤʝʨʝʥʠʝʤ ʨʘʩʭʦʜʘ ʚʦʜʳ ʚʳʧʦʣʥʷʣʩʷ ʦʪʙʦʨ ʧʨʦʙ ʚʦʜʳ ʜʣʷ ʭʠʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ. ɺʦʜʳ ʨʝʢ ɻʨʸʥ, ɻʨʸʥʬʴʦʨʜ, ɸʣʴʜʝʛʦʥʜʘ ʠ ʂʦʥʛʨʝʩʩ ʦʪʥʝʩʝʥʳ ʢ ʢʣʘʩʩʫ ʩʫʣʴʬʘʪʥʳʭ 

ʚʦʜ, ʛʨʫʧʧʘ ʢʘʣʴʮʠʷ ʚʪʦʨʦʛʦ ʪʠʧʘ (ʜʣʷ ɸʣʴʜʝʛʦʥʜʳ ʭʘʨʘʢʪʝʨʝʥ 3 ʪʠʧ). ʈʝʢʠ ɹʨʝʪʴʸʨʥʘ, ɹʨʶʜʝ 

ʠ ɺʘʩʩʪʘʢ ʦʪʥʝʩʝʥʳ ʢ ʢʣʘʩʩʫ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʭ ʚʦʜ, ʛʨʫʧʧʳ ʢʘʣʴʮʠʷ ʚʪʦʨʦʛʦ ʪʠʧʘ. 

ɺ ʩʝʟʦʥʝ 2025 ʛ. ʙʳʣʠ ʧʨʦʜʦʣʞʝʥʳ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʩʧʘʨʝʥʠʝʤ ʚʣʘʛʠ ʩ ʧʦʯʚʳ, ʥʘʯʘʪʳʝ 

ʚ 2024 ʛʦʜʫ. ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ 14.07 ʧʦ 18.09.2025 ʛ. ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʧʘʨʦʤʝʨʘ 

ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ɻɻʀ-500-50 ʠ ʥʦʚʳʭ ʤʦʥʦʣʠʪʦʚ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʧʦʢʘʟʘʣ ʟʥʘʯʠʤʦ ʤʝʥʴʰʝʝ ʠʩʧʘʨʝʥʠʝ ʩ ʧʦʯʚʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʰʣʦʛʦ ʛʦʜʘ ʧʨʠ ʩʥʠʞʝʥʠʠ 

ʩʫʤʤʳ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʥʘ 13% ʠ ʩʥʠʞʝʥʠʠ ʩʨʝʜʥʝʡ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʥʘ 10%. 

 
ʈʠʩʫʥʦʢ 2.3 ï ʉʨʝʜʥʠʡ ʛʠʜʨʦʛʨʘʬ ʨʝʢ ʟʘʣʠʚʘ ɻʨʸʥʬʴʦʨʜ ʚ 2025 ʛ.: 1 ï ʤʝʞʝʥʴ, 2 ï ʧʘʚʦʜʢʠ ʪʝʧʣʦʚʳʝ, 3 ï 

ʜʦʞʜʝʚʦʡ ʧʘʚʦʜʦʢ 

ʅʘ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ 2024 ʛʦʜʫ ʨʝʧʝʨʳ ʥʘ ʦʟʸʨʘʭ ʂʦʥʛʨʝʩʩ ʠ ɹʨʝʪʴʸʨʥʘ ʙʳʣʠ ʧʝʨʝʥʝʩʝʥʳ 

ʚʳʩʦʪʥʳʝ ʦʪʤʝʪʢʠ ʠ ʧʣʘʥʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ ʩ ʨʝʯʥʳʭ ʨʝʧʝʨʦʚ. ʇʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʠ 

ʥʠʚʝʣʠʨʦʚʢʘ ʫʨʦʚʥʝʤʝʨʥʳʭ ʩʚʘʡ ʚ ʦʟʸʨʘʭ, ʚʢʣʶʯʘʷ ʦʟ. ʉʪʝʤʤʝ ï ʩʚʘʠ ʧʝʨʝʞʠʣʠ ʣʝʜʦʩʪʘʚʥʳʡ 

ʠ ʣʝʜʦʭʦʜʥʳʡ ʧʝʨʠʦʜʳ ʙʝʟ ʚʠʜʠʤʳʭ ʧʦʚʨʝʞʜʝʥʠʡ. 

ɿʦʥʜʠʨʦʚʘʥʠʝ ʠ ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ ʚ ʦʟʝʨʘʭ, ʚʳʧʦʣʥʝʥʥʳʝ ʜʚʘʞʜʳ ʚ ʪʝʯʝʥʠʝ ʧʦʣʝʚʦʛʦ 

ʩʝʟʦʥʘ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʦʟʝʨ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʩʪʘʙʠʣʴʥʦ 

ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʦ ʧʨʠʯʠʥʝ ʨʘʩʧʨʝʩʥʝʥʠʷ ʚʦʜ ʪʘʣʳʤ ʩʥʝʛʦʤ ʠ ʞʠʜʢʠʤʠ 

ʦʩʘʜʢʘʤʠ. ɺʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʣʘʙʦ ʠʟʤʝʥʯʠʚ. ɺʦʜʳ ʦʟʝʨ ʂʦʥʛʨʝʩʩ ʠ ɹʨʝʪʴʝʨʥʘ ʦʪʥʦʩʷʪʩʷ 

ʢ ʩʫʣʴʬʘʪʥʦʤʫ ʢʣʘʩʩʫ, ʛʨʫʧʧʘ ʢʘʣʴʮʠʷ III ʪʠʧʘ, ʚʦʜʳ ʦʟʝʨʘ ʉʪʝʤʤʝ ʢ ʩʫʣʴʬʘʪʥʦʤʫ ʢʣʘʩʩʫ, 

ʛʨʫʧʧʘ ʢʘʣʴʮʠʷ II ʪʠʧʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʧʦʜʛʦʪʦʚʣʝʥʳ ʩʪʘʪʴʠ: 

ɺʘʩʠʣʝʚʠʯ ʀ.ʀ., ʂʘʣʶʞʥʳʡ ʀ.ʃ., ʄʘʩʣʦʚʩʢʠʡ ɸ.ʉ. ʀʩʧʘʨʝʥʠʝ ʩʦ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ 

ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ // ʇʨʦʙʣʝʤʳ ɸʨʢʪʠʢʠ ʠ ɸʥʪʘʨʢʪʠʢʠ, 2025. 71(1)/ C. 17-

31. DOI: 10.30758/0555-2648-2025-71-1-17-31 

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

ʧʦʢʨʦʚʘ ʨʝʯʥʳʭ ʚʦʜʦʩʙʦʨʦʚ ʙʘʩʩʝʡʥʘ ɻʨʸʥ-ʬʴʦʨʜ (ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ) ʚ ʥʘʯʘʣʝ XXI ʚʝʢʘ // 
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ʇʨʦʙʣʝʤʳ ɸʨʢʪʠʢʠ ʠ ɸʥʪʘʨʢʪʠʢʠ, 2025. 71(3). ʉ. 291-310. DOI: 10.30758/0555-2648-2025-71-

3-291-310 

ʇʨʦʭʦʨʦʚʘ ʋ.ɺ., ɹʣʦʰʢʠʥʘ ɽ.ɺ., ʄʘʭʦʪʠʥ ʄ.ʉ., ɺʝʩʤʘʥ ɸ.ɺ., ʊʝʨʝʭʦʚ ɸ.ɺ., ɹʦʨʠʩʠʢ 

ɸ.ʃ., ʈʦʤʘʰʦʚʘ ʂ.ɺ., ʏʝʨʥʦʚ ʈ.ɸ., ɺʘʩʠʣʝʚʠʯ ʀ.ʀ., ɼʝʤʠʜʦʚ ɺ.ʕ. ʇʨʠʨʦʜʥʘʷ ʩʨʝʜʘ ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ: ʩʦʩʪʦʷʥʠʝ ʠ ʜʠʥʘʤʠʢʘ ʚ ʥʘʯʘʣʝ 21-ʛʦ ʚʝʢʘ: ʯʘʩʪʴ 1. ʂʣʠʤʘʪ, ʦʢʝʘʥ ʠ ʤʦʨʩʢʦʡ ʣʸʜ 

// ʃʸʜ ʠ ʩʥʝʛ, 2025. (ʚ ʧʝʯʘʪʠ) 

ʂʘʣʶʞʥʳʡ ʀ.ʃ., ɺʘʩʠʣʝʚʠʯ ʀ.ʀ., ʉʝʢʠʩʦʚ ʅ.ʃ. ʆʙʱʠʝ ʯʝʨʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʩʧʘʨʝʥʠʷ 

ʩʦ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʫʩʣʦʚʠʷʭ ɸʨʢʪʠʢʠ // ʊʨʫʜʳ ʉʠʙʅʀɻʄʀ, 2025. 109:280-296. DOI: 

10.55235/0320359X_2025_109_280 (ʚ ʧʝʯʘʪʠ) 

ʈʝʟʫʣʴʪʘʪʳ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ: 

ɺʘʩʠʣʝʚʠʯ ʀ.ʀ., ʉʝʢʠʩʦʚ ʅ.ʃ., ʂʘʣʶʞʥʳʡ ʀ.ʃ. ʀʩʧʘʨʝʥʠʝ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ ʥʘ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ: ʨʝʟʫʣʴʪʘʪʳ ʧʷʪʠʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ. 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çVI ɺʠʥʦʛʨʘʜʦʚʩʢʠʝ ʯʪʝʥʠʷ: ɻʠʜʨʦʣʦʛʠʷ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷè. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 13-19 ʦʢʪʷʙʨʷ 2025 ʛ. 

ʐʘʨʢʦʚ ɻ.ɸ., ʊʨʝʪʴʷʢʦʚ ʄ.ɺ. ʈʘʩʯʸʪ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʨʝʢ ʟʘʣʠʚʘ ɻʨʸʥʬʴʦʨʜ ʧʨʠ 

ʥʝʠʟʤʝʨʝʥʥʳʭ ʩʢʦʨʦʩʪʷʭ ʧʦʪʦʢʘ. ʄʝʞʜʫʥʘʨʦʜʥʘ ̫ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘ ̫ʢʦʥʬʝʨʝʥʮʠ ̫çVI 

ɺʠʥʦʛʨʘʜʦʚʩʢʠʝ ʯʪʝʥʠʷ: ɻʠʜʨʦʣʦʛʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷè, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 13-19 ʦʢʪʷʙʨʷ 

2025 ʛ. 

ʐʘʨʢʦʚ ɻ.ɸ. ʆʮʝʥʢʘ ʩʚʷʟʠ ʫʢʣʦʥʦʚ ʩ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʪʦʢʘ ʨʝʢ 

ʟʘʣʠʚʘ ɻʨʸʥʬʴʦʨʜ. ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çVI ɺʠʥʦʛʨʘʜʦʚʩʢʠʝ 

ʯʪʝʥʠʷ: ɻʠʜʨʦʣʦʛʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷè, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 13-19 ʦʢʪʷʙʨʷ 2025 ʛ. 

ɻʦʣʫʙʢʦʚ ɸ.ʄ., ʈʦʤʘʰʦʚʘ ʂ.ɺ., ɺʘʩʠʣʝʚʠʯ ʀ.ʀ., ʐʘʨʢʦʚ ɻ.ɸ., ʊʨʝʪʴʷʢʦʚ ʄ.ɺ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʪʝʨʤʠʯʝʩʢʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʦʟʝʨʘ ʂʦʥʛʨʝʩʩ ʚ ʣʝʪʥʠʡ ʠ ʟʠʤʥʠʡ ʩʝʟʦʥʳ. XVI 

ʄʝʞʜʫʥʘʨʦʜʥʘ ̫ʥʘʫʯʥʘ ̫ʢʦʥʬʝʨʝʥʮʠʷ çʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ 

ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ 2025è, ʛ. ʄʫʨʤʘʥʩʢ, 23-24 ʦʢʪʷʙʨʷ 2025 ʛ. 

ɺʘʩʠʣʝʚʠʯ ʀ.ʀ., ɹʝʟʛʨʝʰʥʦʚ ɸ.ʄ., ʄʘʩʣʦʚʩʢʠʡ ɸ.ʉ., ɿʦʪʦʚʘ ɽ.ɺ., ʉʝʢʠʩʦʚ ʅ.ʃ., ʀʚʘʥʦʚ 

ɹ.ɺ., ʂʘʣʶʞʥʳʡ ʀ.ʃ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ ʠʩʧʘʨʝʥʠʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ ʥʘ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ. ʉʨʘʚʥʝʥʠʝ ʧʨʷʤʦʛʦ ʠ ʢʦʩʚʝʥʥʦʛʦ ʤʝʪʦʜʦʚ. XVI ʄʝʞʜʫʥʘʨʦʜʥʘʷ 

ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ 

ʰʝʣʴʬʘ 2025è, ʛ. ʄʫʨʤʘʥʩʢ, 23-24 ʦʢʪʷʙʨʷ 2025 ʛ. 

ʃʠʪʝʨʘʪʫʨʘ: 

ʂʫʟʴʤʠʥ ʇ.ʇ. ʄʝʪʦʜ ʢʦʥʪʨʦʣʴʥʦʡ (ʥʦʨʤʘʣʴʥʦʡ) ʩʥʝʛʦʩʲʝʤʢʠ // ʊʨʫʜʳ ɿʘʢʅʀɻʄʀ, 1963, ʚʳʧ.13. 

ʅʘʩʪʘʚʣʝʥʠʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʥʮʠʷʤ ʠ ʧʦʩʪʘʤ. ɺʳʧʫʩʢ 6. ʏʘʩʪʴ II. ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʙʣʶʜʝʥʠʷ ʠ ʨʘʙʦʪʳ ʥʘ ʤʘʣʳʭ ʨʝʢʘʭ. ï ʃ.: ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ, 1972. 266 ʩ. 

ʅʘʩʪʘʚʣʝʥʠʷ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʥʮʠʷʤ ʠ ʧʦʩʪʘʤ. ɺʳʧʫʩʢ 3. ʏʘʩʪʴ 1. // ʃ., ɻʠʜʨʦʤʝʪʠʟʜʘʪ, 1985 

ʛ., 301 ʩ. 

ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʩʥʝʛʦʤʝʨʥʳʤ ʨʘʙʦʪʘʤ ʚ ʛʦʨʘʭ. ʀʟʜ.: ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ, 1958. 

ʉʊʆ ɸɸʅʀʀ 52.17.7-2024 ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʩʫʰʠ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ɸʨʢʪʠʢʠ. ï ʉʇʙ, 2024. 38 ʩ. 

 

ʄʝʨʦʧʨʠʷʪʠʝ 2 ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ. 
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ʄʝʨʦʧʨʠʷʪʠʝ 3. ʄʦʥʠʪʦʨʠʥʛ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʚʥʫʪʨʝʥʥʠʭ 

ʘʢʚʘʪʦʨʠʷʭ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ: 

ï ʧʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʜʘʥʥʳʭ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ 

ʘʢʚʘʪʦʨʠʷʭ ʟʘʣʠʚʦʚ ʦ. ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ, ʬʣʫʢʪʫʘʮʠʷʭ ɿʘʧʘʜʥʦ-ʐʧʠʮʙʝʨʛʝʥʩʢʦʡ ʚʝʪʚʠ 

ʅʦʨʚʝʞʩʢʦʛʦ ʪʝʯʝʥʠʷ, ʢʘʢ ʠʥʜʠʢʘʪʦʨʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʪʝʧʣʘ ʚ ʉʝʚʝʨʥʳʡ 

ʃʝʜʦʚʠʪʳʡ ʦʢʝʘʥ ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʘʨʠʘʮʠʠ ʟʘʪʦʢʘ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʜ ʚ ʟʘʣʠʚʳ 

ʘʨʭʠʧʝʣʘʛʘ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʤʝʭʘʥʠʟʤʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʤʝʟʦʤʘʩʰʪʘʙʥʳʭ ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ; 

ï ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʤʦʨʩʢʦʡ ʢʘʨʙʦʥʘʪʥʦʡ ʩʠʩʪʝʤʳ, ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʬʠʪʦʧʣʘʥʢʪʦʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ çʘè ʚ ʬʦʪʠʯʝʩʢʦʤ ʩʣʦʝ, 

ʚ ʟʘʣʠʚʘʭ ɿʘʧʘʜʥʦʛʦ ʐʧʠʮʙʝʨʛʝʥʘ. 

ɿʘʜʘʯʠ ʚʢʣʶʯʘʶʪ ʧʨʦʚʝʜʝʥʠʝ ʪʝʨʤʦʭʘʣʠʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ ʟʘʣʠʚʘʭ ʥʘ ʪʦʯʢʘʭ 

ʨʝʛʫʣʷʨʥʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʜʚʘ ʙʣʦʢʘ: 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʩʢʦʡ ʢʘʨʙʦʥʘʪʥʦʡ ʩʠʩʪʝʤʳ ʠ ʛʠʜʨʦʙʠʣʦʛʠʯʝʩʢʠʝ, ʚʢʣʶʯʘʶʱʠʝ ʦʪʙʦʨ ʧʨʦʙ 

ʤʦʨʩʢʦʡ ʚʦʜʳ ʥʘ ʩʪʘʥʜʘʨʪʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʠ ʠʭ ʘʥʘʣʠʟ ʚ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. 

ɺʝʩʥʦʡ 2025 ʛ. ʚʳʧʦʣʥʷʣʦʩʴ 

ʪʝʨʤʦʭʘʣʠʥʥʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʟʘʣʠʚʦʚ 

ɻʨʸʥʬʴʦʨʜ, ʀʩʬʴʦʨʜ ʠ ɹʠʣʣʝʬʴʦʨʜ (ʨʠʩ. 3.1) 

ʈʳʞʦʚʳʤ ʀ.ɺ. ʠ ʂʫʩʩʝ-ʊʶʟ ʅ.ɸ., ʦʪʙʦʨ 

ʦʙʨʘʟʮʦʚ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʘʥʘʣʠʟ ʚʳʧʦʣʥʠʣʘ 

ɽʨʝʤʝʡʢʦ ʊ.ʅ. ʧʨʠ ʧʦʜʜʝʨʞʢʝ ɿʉ ʈɸʕ-ʐ. 

ʊʘʢʞʝ ʚ ɻʨʸʥʬʴʦʨʜʝ ʧʨʦʠʟʚʝʜʝʥʦ ʜʚʘ ʮʠʢʣʘ 

ʠʥʪʝʨʢʘʣʠʙʨʦʚʢʠ ʧʨʠʙʦʨʦʚ ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʘʨʢʘ ʧʫʪʝʤ ʩʠʥʭʨʦʥʥʦʛʦ ʠʟʤʝʨʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʥʦʡ ʩʨʝʜʳ (ʪʝʤʧʝʨʘʪʫʨʳ, 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʠ ʜʘʚʣʝʥʠʷ) ʚ ʪʝʯʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʧʫʪʝʤ ʩʦʝʜʠʥʝʥʠʷ ʯʝʪʳʨʝʭ 

ʢʣʝʪʦʢ ʩ ʟʦʥʜʘʤʠ ʠ ʥʘʚʝʰʠʚʘʥʠʷ ʦʩʪʘʣʴʥʳʭ 

ʧʨʠʙʦʨʦʚ ʥʘ ʵʪʦʪ ʢʘʨʢʘʩ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ CTD-ʟʦʥʜʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦ 

ʚʨʝʤʷ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʣʦ ʧʦʚʳʰʝʥʠʝ 

ʥʘʜʸʞʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʡ ʪʦʯʥʦʩʪʠ ʧʨʠʙʦʨʦʚ. 

ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʪʝʨʤʦʭʘʣʠʥʥʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʪʘʢʞʝ ʥʘ ʘʢʚʘʪʦʨʠʠ 

ʟʘʣʠʚʘ ʀʩʬʴʦʨʜ ʠ ɻʨʸʥʬʴʦʨʜ ʚ ʧʫʥʢʪʘʭ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʈʅʎʐ. ʇʦʣʝʚʳʝ 

ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʣʠ ʈʳʞʦʚ ʀ.ɺ., ɸʣʝʢʩʝʝʚʘ ʅ.ʂ. (ʛʠʜʨʦʭʠʤʠʷ), ʐʚʝʜ ʗ.ɺ. (ʙʠʦʣʦʛʠʷ) ʠ 

ʅʠʢʫʣʠʥʘ ɸ.ʃ. (ʛʠʜʨʦʭʠʤʠʷ) ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʅʘʤʷʪʦʚʳʤ ɸ.ɸ. (ʄʄɹʀ ʈɸʅ, ʛʠʜʨʦʭʠʤʠʷ, 

ʛʝʦʭʠʤʠʷ) ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʩʦʪʨʫʜʥʠʢʦʚ ʩʝʟʦʥʥʦʡ ʵʢʩʧʝʜʠʮʠʠ ʠ ʟʠʤʦʚʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʈɸʕ-ʐ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʧʨʦʙʳ ʥʘ ʦʙʱʫʶ ʱʝʣʦʯʥʦʩʪʴ ʤʝʪʦʜʦʤ 

ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʠʪʨʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʳ ʚʝʣʠʯʠʥʳ ʨʅ, ʩʦʜʝʨʞʘʥʠʝ ʙʠʦʛʝʥʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ (ʩʠʣʠʢʘʪʳ, ʬʦʩʬʘʪʳ, ʥʠʪʨʘʪʳ ʠ ʥʠʪʨʠʪʳ) ʤʝʪʦʜʦʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʧʦ 

ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ, ʭʣʦʨʦʬʠʣʣʘ ʘ ʠ ʜʨʫʛʠʭ ʧʠʛʤʝʥʪʦʚ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 17.1.4.02-90, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʥʠʝ ʦʢʨʘʰʝʥʥʦʛʦ ʨʘʩʪʚʦʨʝʥʥʦʛʦ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (CDOM) ʠ ʤʫʪʥʦʩʪʠ. ʂʦʤʧʦʥʝʥʪʳ ʢʘʨʙʦʥʘʪʥʦʡ ʩʠʩʪʝʤʳ 

(ʨʘʚʥʦʚʝʩʥʦʝ ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʨʉʆ2, HCO3- , CO3
2-), ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʴ 

ʥʘʩʳʱʝʥʥʦʩʪʠ ʚʦʜʳ ʘʨʘʛʦʥʠʪʦʤ ɋAr, ʬʘʢʪʦʨ ʈʝʚʝʣʷ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʚ ʧʨʦʛʨʘʤʤʝ çProgram 

Developed for CO2 System calculationsè (Robbins et al., 2010). ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘ ʫʛʣʝʢʠʩʣʦʛʦ 

ʛʘʟʘ (ʉʆ2) ʚ ʩʠʩʪʝʤʝ ʚʦʜʘ ï ʘʪʤʦʩʬʝʨʘ ʙʳʣʦ ʨʘʩʩʯʠʪʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʚʘʜʨʘʪʠʯʥʦʡ 

 
ʈʠʩʫʥʦʢ 3.1 ï ʈʘʡʦʥʳ ʧʨʦʚʝʜʝʥʠʷ 

ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪ ʚ 2025 ʛ. 
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ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ɺʘʥʥʠʥʢʦʚʘ (Wanninkhof, 2014) ʩ ʫʯʝʪʦʤ ʨʉʆ2 ʚ ʚʦʜʝ, ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʠ ʨʉʆ2 

ʚ ʘʪʤʦʩʬʝʨʝ. 

ʂʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʧʦʜ 

ʩʚʝʪʦʚʳʤ ʤʠʢʨʦʩʢʦʧʦʤ Zeiss Axio Imager A2 ʩ ʫʚʝʣʠʯʝʥʠʝʤ 40ʭ. ɹʠʦʤʘʩʩʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ 

ʨʘʩʩʯʠʪʘʥʘ ʩʯʝʪʥʦ-ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʘ ʢʣʝʪʦʢ 

ʚʦʜʦʨʦʩʣʝʡ. 

ɼʠʥʘʤʠʢʘ ʚʦʜʥʳʭ ʤʘʩʩ ʚ ʟʘʣʠʚʘʭ ɻʨʸʥʬʴʦʨʜ, ʀʩʬʴʦʨʜ ʠ ɹʠʣʣʝʬʴʦʨʜ 

ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʉʚʝʜʩʝʥʘ, ʚʦ 

ʬʴʦʨʜʘʭ ɿʘʧʘʜʥʦʛʦ ʐʧʠʮʙʝʨʛʝʥʘ ʧʦ 

ʩʦʦʪʥʦʰʝʥʠʶ ʩʦʣʝʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʚʦʜʥʳʝ ʤʘʩʩʳ: 

ʘʪʣʘʥʪʠʯʝʩʢʘʷ ʚʦʜʥʘʷ ʤʘʩʩʘ (ɸɺ), ʧʦʜ 

ʢʦʪʦʨʦʡ ʧʦʥʠʤʘʶʪʩʷ ʚʦʜʳ ɿʘʧʘʜʥʦ-

ʐʧʠʮʙʝʨʛʝʥʩʢʦʛʦ ʪʝʯʝʥʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʣʝʥʦʩʪʠ; 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʘʪʣʘʥʪʠʯʝʩʢʘʷ ʚʦʜʥʘʷ 

ʤʘʩʩʘ (ʊɸɺ), ʦʙʨʘʟʫʶʱʘʷʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʤʝʰʝʥʠʷ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʠ ʘʨʢʪʠʯʝʩʢʠʭ ʚʦʜ; 

ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʚʦʜʥʘʷ ʤʘʩʩʘ (ʇɸɺ), 

ʦʙʨʘʟʫʶʱʘʷʩʷ ʧʦʟʜʥʝʡ ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʧʨʦʛʨʝʚʘ, 

ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʸʤʘ ʤʘʪʝʨʠʢʦʚʦʛʦ ʩʪʦʢʘ, 

ʪʘʷʥʠʷ ʤʦʨʩʢʦʛʦ ʣʴʜʘ; ʧʨʦʤʝʞʫʪʦʯʥʘʷ 

ʚʦʜʥʘʷ ʤʘʩʩʘ (ʇʨɺ), ʬʦʨʤʠʨʫʶʱʘʷʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʤʝʰʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ 

ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʜʥʳʭ ʤʘʩʩ; ʣʦʢʘʣʴʥʘʷ 

ʚʦʜʥʘʷ ʤʘʩʩʘ (ʃɺ), ʬʦʨʤʠʨʫʶʱʘʷʩʷ ʚ 

ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʭʣʘʞʜʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʚʦʜʥʳʭ ʤʘʩʩ; ʟʠʤʥʷʷ 

ʦʭʣʘʞʜʸʥʥʘʷ ʚʦʜʥʘʷ ʤʘʩʩʘ (ɿɺ), 

ʬʦʨʤʠʨʫʶʱʘʷʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʦʚ 

ʦʩʝʥʥʝ-ʟʠʤʥʝʡ ʢʦʥʚʝʢʮʠʠ ʠ 

ʣʝʜʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʦʡ 

ʩʲʝʤʢʠ ʚ ʀʩʬʴʦʨʜʝ ʚ ʘʧʨʝʣʝ 2025 ʛ. ʙʳʣʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʯʝʪʳʨʝ ʚʦʜʥʳʝ ʤʘʩʩʳ: ɸɺ, 

ʊɸɺ, ʃɺ ʠ ɿɺ. ɺ ʘʧʨʝʣʝ 2025 ʛ. ʚ ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʚʜʦʣʴ ʦʩʠ ʀʩʬʴʦʨʜʘ 

ʥʘʙʣʶʜʘʣʘʩʴ ʬʨʦʥʪʘʣʴʥʘʷ ʟʦʥʘ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʚʦʜʘʤʠ  

ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʧʦʩʪʫʧʘʶʱʠʤʠ ʩʶʜʘ ʩ ʰʝʣʴʬʘ ʘʨʭ. 

ʐʧʠʮʙʝʨʛʝʥ ʠ ʩʦʙʩʪʚʝʥʥʳʤʠ ʚʦʜʘʤʠ ʬʴʦʨʜʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʦʚ 

ʦʩʝʥʥʝ-ʟʠʤʥʝʡ ʢʦʥʚʝʢʮʠʠ ʠ ʣʝʜʦʦʙʨʘʟʦʚʘʥʠʷ (ɿɺ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʠʞʝ -1 Áʉ ʠ ʩʦʣʝʥʦʩʪʴʶ 

ʙʦʣʝʝ 34,3) (ʨʠʩ. 3.2). ɺ ʘʧʨʝʣʝ 2025 ʛ. ʧʨʦʥʠʢʥʦʚʝʥʠʝ ɿɺ ʜʦ ʜʥʘ ʥʘʙʣʶʜʘʣʦʩʴ ʚʦʩʪʦʯʥʝʝ 16Á 

ʚ.ʜ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʜʥʘ ʥʘʙʣʶʜʘʣʘʩʴ ʃɺ. ʅʘ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʪʘʥʮʠʡ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʙʳʣʘ ʥʠʞʝ 0Áʉ, ʟʥʘʯʝʥʠʷ ʩʦʣʝʥʦʩʪʠ ʠʟʤʝʥʷʣʠʩʴ ʚ 

ʥʝʙʦʣʴʰʦʤ ʜʠʘʧʘʟʦʥʝ ʦʪ 34,55 ʜʦ 34,8. ɺ ʮʝʣʦʤ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʨʤʦʭʘʣʠʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʘʧʨʝʣʝ 2025 ʛ. ʙʳʣʠ ʩʭʦʞʠ ʩ ʘʧʨʝʣʝʤ 2023 ʛ. 

 
ʈʠʩʫʥʦʢ 3.2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʦʭʘʣʠʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʧʨʦʜʦʣʴʥʦʤ ʨʘʟʨʝʟʝ ʚ ʀʩʬʴʦʨʜʝ, 

ʚʳʧʦʣʥʝʥʥʦʤ ʚ ʘʧʨʝʣʝ 2025 ʛ. 

 

ʈʠʩʫʥʦʢ 3.3 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʦʭʘʣʠʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʧʨʦʜʦʣʴʥʦʤ ʨʘʟʨʝʟʝ ʚ ʀʩʬʴʦʨʜʝ, 

ʚʳʧʦʣʥʝʥʥʦʤ ʚ ʘʚʛʫʩʪʝ 2025 ʛ. 
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ɺ ʘʚʛʫʩʪʝ 2025 ʛ. ʚ ʀʩʬʴʦʨʜʝ (ʨʠʩ. 3.3), ʢʘʢ ʠ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2020ï2023 ʛʛ., ʙʳʣʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 4 ʚʦʜʥʳʝ ʤʘʩʩʳ: ʇɺ, ʇʨɺ, ʊɸɺ ʠ ɸɺ, ʥʦ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʘʢʚʘʪʦʨʠʠ 

ʬʴʦʨʜʘ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʣʦʩʴ. ɺ 2020ï2022 ʛʛ. ʚʦʜʳ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʥʘʙʣʶʜʘʣʠʩʴ ʪʦʣʴʢʦ ʥʘ ʩʪʘʥʮʠʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʝʜʘʣʝʢʦ ʦʪ ʛʦʨʣʘ ʬʴʦʨʜʘ (ʢ ʟʘʧʘʜʫ ʦʪ 14,5Á 

ʚ.ʜ.), ʘ ʣʝʪʦʤ 2023 ʛ. ʠ 2025 ʛ. ɸɺ ʠ ʊɸɺ ʨʘʩʧʨʦʩʪʨʘʥʠʣʠʩʴ ʚʛʣʫʙʴ ʀʩʬʴʦʨʜʘ, ʜʦʩʪʠʛʥʫʚ 16Á 

ʚ.ʜ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʘʥʦʤʘʣʴʥʦʡ, ʘʥʘʣʦʛʠʯʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦʜʥʳʭ ʤʘʩʩ ʙʳʣʦ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ 2011, 2013, 2016 ʛʛ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʩʣʦʝ ɸɺ ʥʝ 

ʧʨʝʚʳʰʘʣʠ 5Áʉ, ʯʪʦ ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 2023 ʛʛ. ʠ ʥʘ 0,5-1Áʉ ʚʳʰʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ 2022 ʛ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʦʭʘʣʠʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʚʦʜʥʳʭ ʤʘʩʩ ʚ ʘʢʚʘʪʦʨʠʠ ɹʠʣʣʝʬʴʦʨʜʘ 

ʣʝʪʦʤ 2025 ʛ. ʷʚʣʷʣʦʩʴ ʪʠʧʠʯʥʳʤ ʜʣʷ ʵʪʦʛʦ ʨʘʡʦʥʘ ʠ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʛʦʜʘ: ʚ ʩʣʦʝ 0 ʜʦ 50ï60 ʤ 

ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʇɺ ʠ ʇʨɺ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʙʦʣʴʰʝ 1Áʉ ʠ ʩʦʣʝʥʦʩʪʴʶ ʥʠʞʝ 34,7, ʧʦʜ 

ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚʦʜʥʳʝ ʤʘʩʩʳ (ʃɺ ʠ ɿɺ), ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʟʜʝʩʴ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ. 

ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʣʠʚʦʚ 

ɺ ʘʚʛʫʩʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʡ ʱʝʣʦʯʥʦʩʪʠ ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ 1651ï2069 ʤʢʤʦʣʴ/ʢʛ. ʇʦ 

ʦʙʱʝʤʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʭʘʨʘʢʪʝʨʥʦ ʚʳʜʝʣʷʣʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʤʝʥʝʝ ʩʦʣʝʥʳʡ 

ʩʣʦʡ ʚʦʜʳ ʩʦ ʩʨʝʜʥʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ 1750 ʤʢʤʦʣʴ/ʢʛ. ɼʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʨʅ ʥʘʭʦʜʠʣʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 7,877-8,158, ʥʘʙʣʶʜʘʣʦʩʴ ʭʘʨʘʢʪʝʨʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʨʅ ʩ ʛʣʫʙʠʥʦʡ. 

ʈʘʩʩʯʠʪʘʥʥʦʝ ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʚʦʜʝ ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʦʪ 200 ʜʦ 

700 ʤʢʘʪʤ. ɺ ʟʘʣʠʚʝ ɹʠʣʣʝʬʴʦʨʜ, ʢʘʢ ʟʦʥʝ ʚʣʠʷʥʠʷ ʣʝʜʥʠʢʦʚʦʛʦ ʨʘʩʧʨʝʩʥʝʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʦʪʜʘʣʝʥʥʦʩʪʴ ʪʦʯʝʢ ʦʪʙʦʨʘ ʧʨʦʙ ʦʪ ʬʨʦʥʪʘ ʚʳʚʦʜʥʦʛʦ ʣʝʜʥʠʢʘ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦʙʱʝʡ 

ʱʝʣʦʯʥʦʩʪʠ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʨʘʩʧʨʝʩʥʥyʥʦʛʦ ʩʣʦʷ 1600-1800 ʤʢʤʦʣʴ/ʢʛ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʥʳʝ 

ʚʝʣʠʯʠʥʳ ʨʅ ʦʪʥʦʩʠʪʝʣʴʥʦ ʀʩʬʴʦʨʜʘ ʠ ɻʨʸʥʬʴʦʨʜʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʮʝʥʢʠ ʘʩʠʜʠʬʠʢʘʮʠʠ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʦʡ ʧʘʨʘʤʝʪʨ 

ʤʦʨʩʢʦʡ ʢʘʨʙʦʥʘʪʥʦʡ ʩʠʩʪʝʤʳ ʢʘʢ ʩʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ ʚʦʜ ʘʨʘʛʦʥʠʪʦʤ (ɋAr). ʇʨʠ 

ʟʥʘʯʝʥʠʠ ɋAr >1, ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʦʜʳ ʜʦʩʪʘʪʦʯʥʦ ʥʘʩʳʱʝʥʳ ʘʨʘʛʦʥʠʪʦʤ ʠ ʫʩʣʦʚʠʷ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʨʘʟʦʚʘʥʠʶ ʢʘʨʙʦʥʘʪʘ ʢʘʣʴʮʠʷ (ʉʘʉʆ3), ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʨʘʢʦʚʠʥ ʠ ʩʢʝʣʝʪʦʚ. ɺ ʟʘʣʠʚʘʭ ɿʘʧʘʜʥʦʛʦ ʐʧʠʮʙʝʨʛʝʥʘ ʟʥʘʯʝʥʠʷ ɋAr ʠʟʤʝʥʷʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 

0,9-1,3. ʅʘʠʤʝʥʴʰʠʝ ʚʝʣʠʯʠʥʳ ɋAr ʦʪʤʝʯʘʣʠʩʴ ʚ ʟʘʣʠʚʝ ɻʨʸʥʬʴʦʨʜ ʠ ʛʦʨʣʝ ʟʘʣ. ʀʩʬʴʦʨʜ, ʘ 

ʪʘʢʞʝ ʚ ʨʘʡʦʥʝ ʙʫʭʪʳ ʂʦʣʝʩ, ʛʜʝ ɋAr å0,9. 

ɺ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ ʙʫʬʝʨʥʦʡ 

ʝʤʢʦʩʪʠ ʤʦʨʩʢʦʡ ʩʠʩʪʝʤʳ ï ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ 

ʧʦʜʜʝʨʞʘʥʠʶ ʫʨʦʚʥʷ ʨʅ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʜʠʘʧʘʟʦʥʝ ʠ ʢʘʨʙʦʥʘʪʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʘʢʪʦʨ ʈʝʚʝʣʷ. ʕʪʘ ʚʝʣʠʯʠʥʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʯʘʩʪʠʯʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʨʉʆ2 ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʧʨʠ 

ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʩʦʣʝʥʦʩʪʠ ʠ ʦʙʱʝʡ 

ʱʝʣʦʯʥʦʩʪʠ, ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 8-20 

ʜʣʷ ʤʦʨʩʢʦʡ ʚʦʜʳ. ɼʣʷ ʟʘʣʠʚʦʚ ʀʩʬʴʦʨʜ, 

ɻʨʸʥʬʴʦʨʜ ʠ ɹʠʣʣʝʬʴʦʨʜ ʬʘʢʪʦʨ ʈʝʚʝʣʷ 

ʩʦʩʪʘʚʣʷʣ 14-17 (ʨʠʩ.3.4), ʧʦʢʘʟʳʚʘʷ 

ʜʦʩʪʘʪʦʯʥʫʶ ʙʫʬʝʨʥʦʩʪʴ ʚʦʜ ʟʘʣʠʚʦʚ. 

ʇʦ ʩʦʦʪʥʦʰʝʥʠʶ ʙʠʢʘʨʙʦʥʘʪʦʚ 

(ʅʉʆ3
-) ʠ ʢʘʨʙʦʥʘʪʦʚ (ʉʆ3

2- ʠ ʉʆ2
-) ʚ ʤʦʨʩʢʦʡ 

ʚʦʜʝ ʧʨʝʦʙʣʘʜʘʶʪ ʙʠʢʘʨʙʦʥʘʪʳ, ʦʪʚʝʯʘʶʱʠʝ 

ʟʘ ʙʫʬʝʨʥʳʝ ʩʚʦʡʩʪʚʘ ʚʦʜʳ ʠ ʝʸ ʩʧʦʩʦʙʥʦʩʪʴ 

 

ʈʠʩʫʥʦʢ 3.4 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʨʙʦʥʘʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʟʘʣʠʚʘʭ ɿʘʧʘʜʥʦʛʦ ʐʧʠʮʙʝʨʛʝʥʘ 
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ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʪʘʙʠʣʴʥʳʡ ʫʨʦʚʝʥʴ ʨʅ. ɿʘ ʩʯʝʪ ʨʘʩʪʚʦʨʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʉʆ2 ʚ ʚʦʜʝ 

ʦʙʨʘʟʫʝʪʩʷ ʙʠʢʘʨʙʦʥʘʪʳ ʠ ʟʘ ʩʯʝʪ ʘʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʠʦʤʘʩʩʳ ʚ ʧʨʦʮʝʩʩʝ ʜʳʭʘʥʠʷ ʉʆ2, 

ʨʘʩʪʚʦʨʷʷʩʴ, ʫʯʘʩʪʚʫʝʪ ʚ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʦʙʨʘʟʦʚʘʥʠʶ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʦʚ. ʈʘʩʩʯʠʪʘʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʅʉʆ3
- ʙʳʣʠ ʚ ʜʠʘʧʘʟʦʥʝ 1650-1900 ʤʢʤʦʣʴ/ʢʛ, 

ʉʆ3
2- ï 62-86 ʤʢʤʦʣʴ/ʢʛ, ʉʆ2

- ï 15-35 62-86 ʤʢʤʦʣʴ/ʢʛ. 

ɺ ʧʝʨʠʦʜ ʩ 08.08 ʧʦ 24.08.2025 ʙʳʣʦ ʦʪʦʙʨʘʥʦ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 30 ʧʨʦʙ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ 36 ʧʨʦʙ ʜʣʷ ʘʥʘʣʠʟʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʦʬʠʣʣʘ ʘ ʚ ʟʘʣʠʚʘʭ ɻʨʥyʬʴʦʨʜ, 

ʀʩʬʴʦʨʜ ʠ ɹʠʣʣʝʬʴʦʨʜ. ʇʨʦʙʳ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʥʘ ʛʦʨʠʟʦʥʪʘʭ 0 ʠ 50 ʤ (ʚ ɻʨʸʥʬʴʦʨʜʝ ï 0 ʠ 30 

ʤ). ʆʙʱʘʷ ʢʘʨʪʠʥʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚʩʝ ʪʨʠ ʟʘʣʠʚʘ ʷʚʣʷʶʪʩʷ ʦʣʠʛʦʪʨʦʬʥʳʤʠ ʚʦʜʦʝʤʘʤʠ ʩ ʥʠʟʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʙʠʦʛʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʦʜʥʘʢʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʩʪʨʫʢʪʫʨʘ ʩʦʦʙʱʝʩʪʚ ʚ ʥʠʭ 

ʨʘʟʣʠʯʘʣʠʩʴ (ʅʝʚʝʨʦʚʘ-ɼʟʠʦʧʘʢ ʠ ʎʚʝʪʢʦʚʘ, 2020) 

ɿʘʣʠʚ ɻʨʸʥʬʴʦʨʜ, ʛʜʝ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 6 ʩʪʘʥʮʠʡ, ʧʦʢʘʟʘʣ ʩʨʝʜʥʶʶ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʭʣʦʨʦʬʠʣʣʘ ʘ ʥʘ ʫʨʦʚʥʝ 0,77 ʤʛ/ʤį (ʜʠʘʧʘʟʦʥ ʦʪ 0,4 ʜʦ 1,50 ʤʛ/ʤį) ʠ ʩʨʝʜʥʶʶ 

ʙʠʦʤʘʩʩʫ ʬʠʪʦʧʣʘʥʢʪʦʥʘ 0,00230 ʛ/ʤį (ʜʠʘʧʘʟʦʥ ʦʪ 0,00024 ʜʦ 0,00566 ʛ/ʤį). ʏʠʩʣʝʥʥʦʩʪʴ 

ʢʣʝʪʦʢ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ 780 ʜʦ 19 320 ʢʣ/ʣ, ʩʦʩʪʘʚʠʚ ʚ ʩʨʝʜʥʝʤ 6071 ʢʣ/ʣ. ɺʠʜʦʚʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʳʣʦ ʥʘʠʙʦʣʴʰʠʤ ʠ ʚʢʣʶʯʘʣʦ 4 ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ: ʜʠʘʪʦʤʦʚʳʝ 

ʚʦʜʦʨʦʩʣʠ (Bacillariophytina) ʩ 12 ʨʦʜʘʤʠ, ʚʢʣʶʯʘʷ Chaetoceros decipiens, Pseudo-nitzschia sp. 

ʠ Thalassiosira sp.; ʜʠʥʦʬʣʘʛʝʣʣʷʪʳ (Dinophyta) ʩ 6 ʨʦʜʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ Tripos arcticus ʠ 

Dinophysis acuminata (ʂʘʧʫʩʪʠʥʘ ʠ ʜʨ., 2018); ʛʘʧʪʦʬʠʪʦʚʳʝ ʚʦʜʦʨʦʩʣʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʚʠʜʦʤ Emiliania huxleyi ʠ ʨʦʜʦʤ Phaeocystis; ʘ ʪʘʢʞʝ ʢʨʠʧʪʦʬʠʪʦʚʳʝ ʚʦʜʦʨʦʩʣʠ (ʨʦʜ 

Leucocryptos). 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʱʠʡ ʜʝʬʠʮʠʪ ʩʦʜʝʨʞʘʥʠʷ ʙʠʦʛʝʥʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʚ ʚʦʜʘʭ ɻʨʥyʬʴʦʨʜʘ, ʚ ʟʦʥʘʭ ʨʝʯʥʦʛʦ ʠ ʣʝʜʥʠʢʦʚʦʛʦ 

ʩʪʦʢʘ ʥʘʙʣʶʜʘʣʦʩʴ ʣʦʢʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʢʨʝʤʥʠʷ ʠ ʬʦʩʬʘʪʦʚ, ʯʪʦ ʩʦʟʜʘʣʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ. ʆʜʥʘʢʦ ʚ ʥʘʠʙʦʣʝʝ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʟʘʣʠʚʘ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʩʪʫʧʣʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʨʘʟʚʠʪʠʝ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʦʛʨʘʥʠʯʠʚʘʣʦʩʴ ʚʳʩʦʢʦʡ ʤʫʪʥʦʩʪʴʶ ʚʦʜʳ (ʜʦ 

15.00 NTU ʥʘ ʩʪʘʥʮʠʠ G1-2), ʩʥʠʞʘʶʱʝʡ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʩʚʝʪʘ. 

ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʧʝʥʩʘʮʠʠ: ʢʣʝʪʢʠ, 

ʥʝʩʧʦʩʦʙʥʳʝ ʢ ʘʢʪʠʚʥʦʤʫ ʜʝʣʝʥʠʶ, ʫʩʠʣʠʚʘʶʪ ʩʠʥʪʝʟ 

ʭʣʦʨʦʬʠʣʣʘ ʘ, ʯʪʦ ʦʙʲʷʩʥʷʝʪ ʩʨʝʜʥʶʶ ʢʦʨʨʝʣʷʮʠʶ (r=0,55) 

ʤʝʞʜʫ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʝʡ (1,10 ʤʛ/ʤį ʥʘ G1-2) ʠ ʙʠʦʤʘʩʩʦʡ 

(0,00102 ʛ/ʤį), ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʥʝ ʩʦʚʧʘʜʘʶʪ ʧʦ ʚʝʣʠʯʠʥʝ 

(ʄʠʥʝʝʚʘ ʠ ʑʫʨ, 2012). 

ʇʨʠ ʨʘʟʙʦʨʝ ʧʨʦʙ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʦʪʤʝʯʘʣʦʩʴ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ ʠʥʬʫʟʦʨʠʡ, ʢʦʪʦʨʳʝ, ʷʚʣʷʷʩʴ 

ʛʝʪʝʨʦʪʨʦʬʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ, ʪʘʢʞʝ ʤʦʛʫʪ ʨʝʛʫʣʠʨʦʚʘʪʴ 

ʙʠʦʤʘʩʩʫ ʬʠʪʦʧʣʘʥʢʪʦʥʘ (ʨʠʩ. 3.5). 

ʅʘʣʠʯʠʝ ʚ ʧʨʦʙʘʭ ʢʦʢʦʣʠʪʦʬʦʨʠʜ Emiliania huxleyi 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʥʠʢʥʦʚʝʥʠʠ ʙʦʨʝʘʣʴʥʳʭ ʚʠʜʦʚ ʚ 

ʘʨʢʪʠʯʝʩʢʠʝ ʵʢʦʩʠʩʪʝʤʳ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʩʠʣʝʥʠʝʤ ʧʨʦʮʝʩʩʦʚ 

çʘʪʣʘʥʪʠʬʠʢʘʮʠʠè ɸʨʢʪʠʢʠ (ʇʘʫʪʦʚʘ ʠ ʜʨ., 2019). 

ɺ ʀʩʬʴʦʨʜʝ, ʧʦ ʜʘʥʥʳʤ 8 ʩʪʘʥʮʠʡ, ʩʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʭʣʦʨʦʬʠʣʣʘ ʘ ʩʦʩʪʘʚʠʣʘ 0,55 ʤʛ/ʤį (ʦʪ 0,26 ʜʦ 1,23 ʤʛ/ʤį), ʘ 

ʙʠʦʤʘʩʩʘ ð 0,00236 ʛ/ʤį (ʦʪ 0,00006 ʜʦ 0,00644 ʛ/ʤį). ʂʦʣʠʯʝʩʪʚʦ 

ʢʣʝʪʦʢ ʜʦʩʪʠʛʘʣʦ 20 160 ʢʣ/ʣ ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ 6128 ʢʣ/ʣ. ɺ 

ʟʘʣʠʚʝ ʪʘʢʞʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 4 ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ, ʥʦ ʩ 

ʤʝʥʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʜʠʘʪʦʤʦʚʳʭ (11 ʨʦʜʦʚ, ʚʢʣʶʯʘʷ 

Chaetoceros laciniosus ʠ Rhizisolenia sp.). ʉʦʦʙʱʝʩʪʚʦ 

ʜʠʥʦʬʣʘʛʝʣʣʷʪ (6 ʨʦʜʦʚ) ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʳʤ 
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ʦʙʠʣʠʝʤ ʤʠʢʩʦʪʨʦʬʥʦʛʦ ʨʦʜʘ Protoperidinium (ʨʠʩ. 3.6) (ʩ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʚʠʜʘʤʠ P. 

pellucidum ʠ P. steinii), ʯʪʦ ʦʙʲʷʩʥʷʝʪ ʩʣʫʯʘʠ ʚʳʩʦʢʦʡ ʙʠʦʤʘʩʩʳ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʤ 

ʭʣʦʨʦʬʠʣʣʝ ʘ (ʍʘʫʩʤʘʥ ʠ ʜʨ., 2010). ɺ ʜʚʫʭ ʪʦʯʢʘʭ (Itrv6 ʠ Ilsw21) ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚʳʩʦʢʘʷ 

ʜʦʣʷ ʬʝʦʬʠʪʠʥʘ (ʙʦʣʝʝ 65%) ʚ ʦʙʱʝʤ ʩʦʜʝʨʞʘʥʠʠ ʧʠʛʤʝʥʪʦʚ, ʩʠʛʥʘʣʠʟʠʨʫʶʱʘʷ ʦ ʩʦʩʪʦʷʥʠʠ 

ʩʪʨʝʩʩʘ ʬʠʪʦʧʣʘʥʢʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

ʅʘʠʤʝʥʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤ ʠʟ ʦʧʨʦʙʦʚʘʥʥʳʭ ʨʘʡʦʥʦʚ ʦʢʘʟʘʣʩʷ ɹʠʣʣʝʬʴʦʨʜ. ʇʨʠ ʩʨʝʜʥʝʤ 

ʩʦʜʝʨʞʘʥʠʠ ʭʣʦʨʦʬʠʣʣʘ ʘ 0,58 ʤʛ/ʤį (ʦʪ 0,31 ʜʦ 1,11 ʤʛ/ʤį) ʩʨʝʜʥʷʷ ʙʠʦʤʘʩʩʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ 

ʙʳʣʘ ʢʨʘʡʥʝ ʥʠʟʢʦʡ ï 0,00009 ʛ/ʤį. ʏʠʩʣʝʥʥʦʩʪʴ ʢʣʝʪʦʢ ʥʝ ʧʨʝʚʳʰʘʣʘ 1300 ʢʣ/ʣ, ʘ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 812 ʢʣ/ʣ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʙʳʣ ʙʝʜʝʥ: 3 ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ, ʧʨʠʯʝʤ 

ʜʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʠʰʴ ʦʜʥʠʤ ʨʦʜʦʤ Navicula, ʘ ʜʠʥʦʬʣʘʛʝʣʣʷʪʳ ð 

ʪʨʝʤʷ ʨʦʜʘʤʠ (Gymnodinium, Karlodinium, Protoperidinium). ɺ ɹʠʣʣʝʬʴʦʨʜʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ 

ʩʠʣʴʥʘʷ ʦʙʨʘʪʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʭʣʦʨʦʬʠʣʣʦʤ ʘ ʠ ʙʠʦʤʘʩʩʦʡ ʬʠʪʦʧʣʘʥʢʪʦʥʘ (-0,89), ʯʪʦ 

ʥʘ ʩʪʘʥʮʠʠ Ilsw09 ʩʦʯʝʪʘʣʦʩʴ ʩ ʚʳʩʦʢʦʡ ʤʫʪʥʦʩʪʴʶ (5.15 NTU) ʠ ʧʦʜʪʚʝʨʞʜʘʣʦ ʪʝʦʨʠʶ ʦ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʩʚʝʪʦʚʦʛʦ ʣʠʤʠʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʯʪʦ ʝʩʣʠ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ 2025 ʛ. 

ʘʪʣʘʥʪʠʯʝʩʢʠʝ ʚʦʜʳ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ ʚ ʀʩʬʴʦʨʜ, ʪʦ ʚ ʘʚʛʫʩʪʝ ʥʘʙʣʶʜʘʣʩʷ ʩʫʱʝʩʪʚʝʥʥʳʡ 

ʟʘʪʦʢ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ ʚʩʝʤʫ ʬʴʦʨʜʫ. ɹʠʣʣʝʬʴʦʨʜ ʭʘʨʘʢʪʨʠʟʦʚʘʣʩʷ ʥʘʣʠʯʠʝʤ 

ʧʝʨʝʦʭʣʘʞʜʝʥʥʦʡ ʟʠʤʥʝʡ ʚʦʜʳ ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ, ʚʥʫʪʨʝʥʥʷʷ ʯʘʩʪʴ ɻʨʸʥʬʴʦʨʜʘ ʙʳʣʘ 

ʧʦʜʚʝʨʞʝʥʘ ʚʣʠʷʥʠʶ ʨʝʯʥʦʛʦ ʩʪʦʢʘ. 

ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ, ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʧʦʪʦʢʘ ʉʆ2 ʥʘ ʛʨʘʥʠʮʝ ʩʨʝʜ ʚʦʜʘ-

ʘʪʤʦʩʬʝʨʘ ʚ ʟʘʣʠʚʘʭ ʦʪʤʝʯʘʣʦʩʴ ʧʦʛʣʦʱʝʥʠʝ ʉʆ2, ʦʜʥʘʢʦ ʵʪʠ ʩʚʝʜʝʥʠʷ ʪʨʝʙʫʶʪ ʫʪʦʯʥʝʥʠʷ ʩ 

ʫʯʝʪʦʤ ʩʚʝʞʠʭ ʜʘʥʥʳʭ ʦ ʩʦʜʝʨʞʘʥʠʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʉʆ2 ʜʣʷ ʨʘʡʦʥʘ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. 

ɺ 2025 ʛ. ʚ ʟʘʣʠʚʝ ɻʨʸʥʬʴʦʨʜ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʦʛʣʦʱʝʥʠʝ ʉʆ2 ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʜʘʥʥʳʤʠ ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ (-1,52...-4,76 ʤʤʦʣʴ ʤ-2Ĭʩʫʪ-1 ʚ 2022-2023 ʛʛ). ɺ ʤʦʨʩʢʦʡ 

ʢʘʨʙʦʥʘʪʥʦʡ ʩʠʩʪʝʤʝ ʦʪʤʝʯʘʣʠʩʴ ʧʨʝʚʘʣʠʨʦʚʘʥʠʝ ʙʠʢʘʨʙʦʥʘʪʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʙʫʬʝʨʥʫʶ 

ʩʠʩʪʝʤʫ ʨʅ ʤʦʨʩʢʦʡ ʵʢʦʩʠʩʪʝʤʳ, ʠ ʥʘʩʳʱʝʥʥʦʩʪʴ ʘʨʘʛʦʥʠʪʦʤ ï ʩʪʨʦʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ 

ʜʣʷ ʢʘʣʴʮʠʥʠʨʫʶʱʠʭ ʦʨʛʘʥʠʟʤʦʚ. ʀʩʩʣʝʜʫʝʤʳʝ ʬʴʦʨʜʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ 

ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʪʝʨʨʠʛʝʥʥʦʛʦ ʩʪʦʢʘ ʧʦʩʪʫʧʘʣʘ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʯʘʩʪʴ ɻʨʸʥʬʴʦʨʜʘ ʠ 

ɹʠʣʣʝʬʴʦʨʜʘ, ʛʜʝ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʙʠʦʛʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʨʩʢʠʤʠ ʚʦʜʘʤʠ. 

ɺʳʷʚʣʝʥʥʳʝ ʫʤʝʥʴʰʝʥʠʝ ʨʉʆ2 ʠ ʫʚʝʣʠʯʝʥʠʝ ʨʅ ʦʪʤʝʯʘʣʠʩʴ ʚ ʟʦʥʘʭ ʘʢʪʠʚʠʟʘʮʠʠ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʠʪʦʧʣʘʥʢʪʦʥʘ. ʉʦʜʝʨʞʘʥʠʝ ʙʠʦʛʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʢʦʥʪʨʦʣʠʨʦʚʘʣʦʩʴ ʠʭ ʧʦʪʨʝʙʣʝʥʠʝʤ ʬʠʪʦʧʣʘʥʢʪʦʥʦʤ ʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʳʤ 

ʤʠʥʠʤʫʤʦʤ ʚ ʩʣʦʝ ʩʢʘʯʢʘ, ʘ ʪʘʢʞʝ ʦʪʨʘʞʘʣʦ ʚʣʠʷʥʠʝ ʨʝʯʥʳʭ ʚʦʜʥʳʭ ʤʘʩʩ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ 

ʟʘʣʠʚʳ ï ʚ ʧʨʠʫʩʪʴʝʚʳʭ ʟʦʥʘʭ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʩʠʣʠʢʘʪʦʚ. 

ɺ ʘʚʛʫʩʪʝ 2025 ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʬʠʪʦʧʣʘʥʢʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʦʬʠʣʣʘ ʘ ʚ ʬʦʪʠʯʝʩʢʦʤ ʩʣʦʝ ʚ 

ʟʘʣʠʚʘʭ ɻʨʥyʬʴʦʨʜ, ʀʩʬʴʦʨʜ ʠ ɹʠʣʣʝʬʴʦʨʜ ʧʦʜʪʚʝʨʜʠʣʠ ʠʭ ʦʣʠʛʦʪʨʦʬʥʳʡ ʩʪʘʪʫʩ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʥʠʟʢʠʤʠ ʚʠʜʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ ʙʠʦʤʘʩʩʦʡ, ʠ ʜʝʬʠʮʠʪʦʤ ʙʠʦʛʝʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ. ʃʦʢʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʙʠʦʤʘʩʩʳ 

ʥʘʙʣʶʜʘʣʦʩʴ ʣʠʰʴ ʚ ʟʦʥʘʭ ʣʝʜʥʠʢʦʚʦʛʦ ʠ ʨʝʯʥʦʛʦ ʩʪʦʢʘ, ʦʜʥʘʢʦ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʧʦʚʳʰʝʥʥʦʡ 

ʤʫʪʥʦʩʪʴʶ ʚʦʜʳ, ʟʘʪʨʫʜʥʷʶʱʝʡ ʬʦʪʦʩʠʥʪʝʟ ʠ ʚʳʟʳʚʘʶʱʝʡ ʫʩʠʣʝʥʥʫʶ ʚʳʨʘʙʦʪʢʫ 

ʭʣʦʨʦʬʠʣʣʘ ʘ. ʅʘʠʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʠʦʤʘʩʩʳ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʨʘʡʦʥʘʭ ʚʣʠʷʥʠʷ 

ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʜ, ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʢʦʧʣʝʥʠʷ ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ ʠʥʬʫʟʦʨʠʡ ʦʪʤʝʯʘʣʠʩʴ 

ʢʘʢ ʬʘʢʪʦʨ ʨʝʛʫʣʷʮʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʬʠʪʦʧʣʘʥʢʪʦʥʘ. 

ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʜʝʣʘʥʳ ʜʦʢʣʘʜʳ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ: 

ɸʣʝʢʩʝʝʚʘ ʅ.ʂ., ʅʦʚʠʭʠʥ, ɸ.ɽ., ʅʠʢʫʣʠʥʘ ɸ.ʃ., ʐʚʝʜ ʗ.ɺ., ɽʨʝʤʝʡʢʦ ʊ.ʅ., ʄʘʭʦʪʠʥ 

ʄ.ʉ. ɹʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʟʘʣʠʚʝ ɻʨʸʥʬʴʦʨʜ (ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ) ʚ 2024 ʛ. 

// ʉʙʦʨʥʠʢ ʜʦʢʣʘʜʦʚ çʀʪʦʛʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2024 ʛʦʜʫ ʚ ʄʠʨʦʚʦʤ ʦʢʝʘʥʝ ʠ 

ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʘʭ, ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʠ ʧʦʣʫʦʩʪʨʦʚʝ ʂʘʤʯʘʪʢʘè, ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘʫʢʠ 

ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛ. ʄʦʩʢʚʘ. 
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ʩʠʩʪʝʤʳ ʚʦ ʬʴʦʨʜʘʭ ɿʘʧʘʜʥʦʛʦ ʐʧʠʮʙʝʨʛʝʥʘ // ʉʙʦʨʥʠʢ ʪʝʟʠʩʦʚ XVI ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ 
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ʉʝʟʦʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʤʦʨʩʢʦʡ ʢʘʨʙʦʥʘʪʥʦʡ ʩʠʩʪʝʤʳ ʚʦ 
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ʄʝʨʦʧʨʠʷʪʠʝ 4. ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʜʠʥʘʤʠʢʦʡ ʙʘʣʘʥʩʘ ʤʘʩʩʳ ʣʝʜʥʠʢʦʚ ɿʘʧʘʜʥʦʛʦ 

ʐʧʠʮʙʝʨʛʝʥʘ 

 ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʢʦʤʧʣʝʢʩʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʘʣʘʥʩʦʚʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ ʠ ʚʨʝʤʝʥʥʦʡ ʜʠʥʘʤʠʢʠ 

ʣʝʜʥʠʢʦʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʐʧʠʮʙʝʨʛʝʥʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʩʪʨʦʝʥʠʷ, ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʜʠʥʘʤʠʢʠ ʣʝʜʥʠʢʦʚ 

ʚʳʧʦʣʥʷʶʪʩʷ ʪʘʢʞʝ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʀʥʩʪʠʪʫʪʦʤ 

ɻʝʦʛʨʘʬʠʠ ʈɸʅ. 

ɺ 2025 ʛ. ʨʘʙʦʪʳ ʚʝʣʠʩʴ ʧʦ ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

ʠʟʤʝʨʝʥʠʝ ʩʝʟʦʥʥʦʡ ʘʙʣʷʮʠʠ ʥʘ ʣʝʜʥʠʢʘʭ ɸʣʴʜʝʛʦʥʜʘ ʠ 

ɿʘʧʘʜʥʳʡ ɻʨʸʥʬʴʦʨʜ (ʜʘʣʝʝ ï ɿ. ɻʨʸʥʬʴʦʨʜ), ʠʟʫʯʝʥʠʝ 

ʩʦʩʪʦʷʥʠʷ ʠ ʜʠʥʘʤʠʢʠ ʦʣʝʜʝʥʝʥʠʷ ʥʘ ɿʝʤʣʝ ʅʦʨʜʝʥʰʝʣʴʜʘ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʜʦʣʛʦʩʨʦʯʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʠʟʤʝʥʝʥʠʷʤʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʠ 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʣʝʜʥʠʢʦʚ ʠ ʧʦʜʩʪʠʣʘʶʱʠʭ ʠʭ 

ʧʦʨʦʜ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2025 ʛ. ʚʢʣʶʯʘʣʠ: 

ï ʠʟʤʝʨʝʥʠʷ ʙʘʣʘʥʩʘ ʤʘʩʩʳ ʣʝʜʥʠʢʦʚ ɸʣʴʜʝʛʦʥʜʘ ʠ 

ɿ. ɻʨʸʥʬʴʦʨʜ ʚ 2024ï2025 ʙʘʣʘʥʩʦʚʦʤ ʛʦʜʫ ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ, ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʭʦʜʦʤ ʘʙʣʷʮʠʠ ʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʚʳʩʦʪʳ ʩʥʝʛʦʚʦʡ ʣʠʥʠʠ ʥʘ ʣʝʜʥʠʢʘʭ; 

ï ʦʧʨʝʜʝʣʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʤʦʱʥʦʩʪʠ, ʩʪʨʦʝʥʠʷ ʠ 

ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʝʜʥʠʢʦʚ ʕʨʜʤʘʥʘ, ʊʘʚʣʝ, 

ʕʣʴʬʝʥʙʝʡʥ; 

 

ʈʠʩʫʥʦʢ 4.1 ï ʂʘʨʪʘ ʨʘʡʦʥʘ 

ʧʨʦʚʝʜʝʥʠʷ ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʭ 

ʤʘʩʩʙʘʣʘʥʩʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ 
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ï ʦʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʤʝʪʦʜʦʤ ʆɻʊ ʚ 

ʣʝʜʥʠʢʘʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʣʝʜʥʠʢ ɸʣʴʜʝʛʦʥʜʘ); 

ï ʧʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʜʘʥʥʳʭ ʩ ʪʝʨʤʦʤʝʪʨʠʯʝʩʢʠʭ ʢʦʩ ʥʘ ʣʝʜʥʠʢʝ ɸʣʴʜʝʛʦʥʜʘ ʠ 

ʦʙʥʦʚʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ; 

ï ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʣʱʠʥʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʣʝʜʥʠʢʝ ɺʦʩʪʦʯʥʳʡ ɻʨʸʥʬʴʦʨʜ. 

 

 ʈʘʩʭʦʜʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʙʶʜʞʝʪʘ ʤʘʩʩʳ ʣʝʜʥʠʢʦʚ ɸʣʴʜʝʛʦʥʜʘ ʠ ɿʘʧʘʜʥʳʡ 

ɻʨʸʥʬʴʦʨʜ 

ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʶʣʷ ʧʦ ʩʝʥʪʷʙʨʴ. 

ɿʘʙʨʦʩʢʘ ʚ ʨʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟ ʧʦʩʸʣʢʘ ɹʘʨʝʥʮʙʫʨʛ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʤʦʪʦʨʥʦʡ ʣʦʜʢʝ, ʜʘʣʝʝ ʧʝʰʠʝ ʤʘʨʰʨʫʪʳ. 

ʅʘ ʨʠʩʫʥʢʝ 4.1 ʧʨʠʚʝʜʝʥʳ ʨʘʡʦʥʳ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ. ʀʩʧʦʣʥʠʪʝʣʠ: ʂʦʙʣʘʰʦʚ ʀ.ɼ. ʠ 

ɼʝʤʠʜʦʚ ɺ.ʕ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʙʳʣʦ ʩʦʚʝʨʰʝʥʦ 6 ʤʘʨʰʨʫʪʦʚ 

ʥʘ ʣʝʜʥʠʢ ɸʣʴʜʝʛʦʥʜʘ ʠ 6 ʥʘ ʣʝʜʥʠʢ ɿ. ɻʨʸʥʬʴʦʨʜ. ɺ ʪʝʯʝʥʠʝ 

ʩʝʟʦʥʘ ʘʙʣʷʮʠʠ ʥʘ ʣʝʜʥʠʢʘʭ ʟʘʙʫʨʠʚʘʣʠʩʴ ʥʦʚʳʝ ʨʝʡʢʠ, 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʪʝʤ, ʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʳʪʘʷʣʠ. ʉʥʝʛ ʥʘ 

ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʥʘʙʣʶʜʝʥʠʡ 22.07.2025 ʥʘ ʣ. ɿ. ɻʨʸʥʬʴʦʨʜ 

ʨʘʩʧʦʣʘʛʘʣʩʷ ʪʦʣʴʢʦ ʚ ʪʨʝʱʠʥʘʭ. ʅʘ ʣʝʜʥʠʢʝ ɸʣʴʜʝʛʦʥʜʘ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʥʘʙʣʶʜʝʥʠʡ 

25.07.2025 ʩʥʝʛ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʦʚʘʣ. 

ʅʘ ʣʝʜʥʠʢʝ ɸʣʴʜʝʛʦʥʜʘ ʠʟʤʝʨʝʥʠʝ ʚʝʣʠʯʠʥʳ ʘʙʣʷʮʠʠ ʚʝʣʠʩʴ ʧʦ 12 ʪʦʯʢʘʤ. 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. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʨʘʚʥʦʤʝʨʥʦʤ ʪʘʷʥʠʠ ʣʝʜʥʠʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʦʩʥʦʚʥʦʡ ʪʝʥʜʝʥʮʠʠ ʫʤʝʥʴʰʝʥʠʷ ʘʙʣʷʮʠʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ (ʨʠʩ. 4.2). 

ʆʪʢʣʦʥʝʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʟʘʪʝʥʝʥʠʝʤ ʶʞʥʦʛʦ ʧʨʘʚʦʛʦ ʙʦʨʪʘ ʜʦʣʠʥʳ, ʛʜʝ ʨʝʡʢʠ ʚʳʪʘʠʚʘʶʪ 

ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʦʜʥʦʚʳʩʦʪʥʳʝ ʨʝʡʢʠ ʥʘ ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʘʭ ʣʝʜʥʠʢʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚʜʦʣʴ 

ʣʝʚʦʛʦ ʙʦʨʪʘ ʜʦʣʠʥʳ. ɺ ʮʝʣʦʤ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʪʘʷʥʠʝ ʥʘ ʣʝʜʥʠʢʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʪʦʨʫʶ 

ʧʦʣʦʚʠʥʫ ʠʶʣʷ ï ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʘʚʛʫʩʪʘ. ɺ 2025 ʛʦʜʫ ʦʩʦʙʝʥʥʦ ʘʢʪʠʚʥʦ ʪʘʷʥʠʝ ʰʣʦ ʚ 

ʘʚʛʫʩʪʝ. ʕʪʦ ʩʚʷʟʘʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʥʘʙʣʶʜʘʚʰʠʤʠʩʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʤʠ ʛʦʜʦʚʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ (ʩʤ. ʨʠʩ. 1.11), ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʜʣʷ ʣ. ɸʣʴʜʝʛʦʥʜʘ ʚʝʜʫʱʠʤ ʬʘʢʪʦʨʦʤ 

ʘʙʣʷʮʠʠ. 

ʅʘ ʣʝʜʥʠʢʝ ɿ. ɻʨʸʥʬʴʦʨʜ ʠʟʤʝʨʝʥʠʷ ʚʝʣʠʩʴ ʧʦ 6 ʨʝʡʢʘʤ. ɺ 2025 ʛ. ʰʣʦ ʘʢʪʠʚʥʦʝ ʪʘʷʥʠʝ 

ʩ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʨʝʡʢʠ ʨʝʛʫʣʷʨʥʦ ʧʝʨʝʙʫʨʠʚʘʣʠʩʴ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʪʘʷʥʠʝ ʥʘ ʣʝʜʥʠʢʝ 

ɿ. ɻʨʸʥʬʴʦʨʜ ʪʘʢʞʝ ʧʨʠʰʣʦʩʴ ʥʘ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ ʠʶʣʷ ï ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʘʚʛʫʩʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʯʝʪʢʦʤ ʣʠʥʝʡʥʦʤ ʩʦʙʣʶʜʝʥʠʠ ʦʩʥʦʚʥʦʡ 

ʪʝʥʜʝʥʮʠʠ ʫʤʝʥʴʰʝʥʠʷ ʘʙʣʷʮʠʠ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʳʩʦʪʳ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʟʘʚʠʩʠʤʦʩʪʠ 0,88. 

ʊʘʢʘʷ ʫʧʨʦʱʝʥʥʘʷ ʢʘʨʪʠʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʛʠʩʪʨʠʨʫʝʤʳʤ ʭʘʨʘʢʪʝʨʦʤ ʘʙʣʷʮʠʠ ʥʘ ʣ. 

ɸʣʴʜʝʛʦʥʜʘ ʚʳʟʚʘʥʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʣʠʥʝʡʥʳʤ, ʘ ʥʝ ʧʣʦʱʘʜʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʨʝʝʢ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚʥʦʩʠʪ ʦʨʠʝʥʪʠʨʦʚʢʘ ʣʝʜʥʠʢʘ ɿ. ɻʨʸʥʬʴʦʨʜ ʧʦ ʦʩʠ ʩʝʚʝʨ-ʶʛ, 

ʠʩʢʣʶʯʘʶʱʝʡ ʟʘʪʝʥʝʥʠʝ ʩ ʙʦʨʪʦʚ ʜʦʣʠʥʳ ʩʨʝʜʥʠʭ ʠ ʥʠʞʥʠʭ ʚʳʩʦʪʥʳʭ ʫʨʦʚʥʝʡ. 

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

ʩʧʫʪʥʠʢʘ Sentinel-2 ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʠ ʜʦʣʠ ʧʣʦʱʘʜʝʡ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʥʳʭ 

ʫʨʦʚʥʝʡ ʣ. ɸʣʴʜʝʛʦʥʜʘ ʠ ʣ. ɿ. ɻʨʸʥʬʴʦʨʜ (ʠʩʧ. ɸ. ʊʝʨʝʭʦʚ). ɺʳʩʦʪʳ ʨʝʝʢ ʙʳʣʠ ʧʝʨʝʩʯʠʪʘʥʳ 

ʠʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ GNSS ʪʦʧʦʩʲʝʤʢʠ 2024 ʛ. ʜʣʷ ʣ. ɸʣʴʜʝʛʦʥʜʘ ʠ 2019 ʛ. ʜʣʷ ʣ. ɿ. ɻʨʸʥʬʴʦʨʜ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʧʦ ʫʩʨʝʜʥʝʥʥʦʡ ʘʙʣʷʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʨʘʟʥʦʚʳʩʦʪʥʳʭ ʫʨʦʚʥʝʡ ʙʳʣ 

ʩʦʩʪʘʚʣʝʥ ʨʘʩʯʝʪ ʦʙʲʝʤʦʚ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʘʙʣʷʮʠʠ ʣʝʜʥʠʢʦʚ (ʪʘʙʣ. 4.1 ʠ 4.2). ɼʣʷ ʦʙʦʠʭ 

ʣʝʜʥʠʢʦʚ ʟʦʥʘ ʘʙʣʷʮʠʠ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʟʘʥʠʤʘʝʪ ʚʩʝ ʚʳʩʦʪʥʳʝ ʫʨʦʚʥʠ, ʯʪʦ 

ʛʦʚʦʨʠʪ ʦʙ ʠʭ ʘʢʪʠʚʥʦʡ ʜʝʛʨʘʜʘʮʠʠ. ɼʠʥʘʤʠʢʘ ʘʙʣʷʮʠʠ ʥʘ ʣʝʜʥʠʢʘʭ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.3. 

 

ʈʠʩʫʥʦʢ 4.2 ï ɺʳʩʦʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʩʫʤʤʘʨʥʦʡ ʘʙʣʷʮʠʠ ʥʘ ʣ. ɸʣʴʜʝʛʦʥʜʘ 

ʚ 2025 ʛ. 
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ʊʘʙʣʠʮʘ 4.1 ï ʈʘʩʯʸʪʥʳʝ ʦʙʲʸʤʳ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʘʙʣʷʮʠʠ ʥʘ ʣ. ɸʣʴʜʝʛʦʥʜʘ ʚ 2025 ʛ. 

ɺʳʩʦʪʘ, 

ʤ 

ʉʨ ʤʤ 

ʚ.ʵ.  

ʇʣʦʱʘʜʴ, ʢʤĮ 

GNSS 2024 

ʉʨ ʤʤ 

ʚ.ʵ. GNSS 

W 10  ʤį 

ʚ.ʵ GNSS 

100-200 2530 0 0 0,00 

100-250 2888 1,9 2454 4,66 

250-300 2124 1,735 2051 3,56 

300-350 1977 0,645 1824 1,18 

350-400 1879 0,455 1879 0,86 

>400 1943 0,265 1687 0,45 

ʉʫʤʤʘ 5   10,70 

 

ɻʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʠ ʪʝʨʤʦʙʫʨʦʚʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

 ʇʦʣʝʚʳʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʠʟʤʝʨʝʥʠʷ 

ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʤʢʘʭ ʚʝʩʝʥʥʝʡ ʯʘʩʪʠ 

ʵʢʩʧʝʜʠʮʠʠ ʈɸʕ-ʐ ʩ 11 ʧʦ 28 ʘʧʨʝʣʷ 2025 ʛʦʜʘ. ɺʩʝ 

ʠʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʫʩʪʦʡʯʠʚʳʭ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ ʠ ʜʦ ʥʘʯʘʣʘ 

ʪʘʷʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. ʀʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ 

ʢʦʣʣʝʢʪʠʚʦʤ ʚ ʩʦʩʪʘʚʝ ʀ.ʀ. ʃʘʚʨʝʥʪʴʝʚʘ, ɸ.ʃ. 

ʅʦʚʠʢʦʚʘ, ʠ ʆ.ɺ. ʂʦʯʘʥʦʚʦʡ. ʆʙʲʝʤ ʚʳʧʦʣʥʝʥʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 4.3. 

 ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʳʭ ʠʟʤʝʨʝʥʠʡ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʠʤʝʶʱʠʡʩʷ ʢʦʤʧʣʝʢʪ 

ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʚʢʣʶʯʘʶʱʠʡ 

ʛʝʦʨʘʜʘʨ Pulse EKKO Pro ʩ ʘʥʪʝʥʥʘʤʠ 50 ʠ 500 ʄɻʮ. 

ɼʣʷ ʧʨʠʚʷʟʢʠ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʢʦʤʧʣʝʢʪ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ (ɻʅʉʉ 

ʩʠʩʪʝʤʘ) Sokkia GRX2 ʩ ʚʥʝʰʥʠʤ ʤʦʜʝʤʦʤ 

Satelline-EasyPro. 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʣʝʜʥʠʢʦʚ, ʚʳʧʦʣʥʝʥʳ 

ʧʦʚʪʦʨʥʳʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʥʘ ʣʝʜʥʠʢʘʭ ʊʘʚʣʝ (ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʩʲʸʤʢʘʤʠ 15 ʠ 

18 ʣʝʪ), ʕʨʜʤʘʥʘ (ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʩʲʸʤʢʘʤʠ 13 ʣʝʪ) ʠ ʕʣʴʬʝʥʙʝʡʥ (ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʩʲʸʤʢʘʤʠ 

11 ʣʝʪ) (ʨʠʩ. 4.4). 

ʘ   ʙ.  

ʈʠʩʫʥʦʢ 4.4 ï ʇʦʚʪʦʨʥʳʝ ʧʨʦʬʠʣʠ ʨʘʜʠʦʣʦʢʘʮʠʠ ʥʘ ʣʝʜʥʠʢʘʭ ʊʘʚʣʝ (ʘ) ʠ ʕʨʜʤʘʥʘ (ʙ) 

ɺʤʝʩʪʝ ʩ ʧʦʚʪʦʨʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʥʘ ʣʝʜʥʠʢʘʭ ɿʘʧʘʜʥʳʡ ɻʨʸʥʬʴʦʨʜ ʠ 

ɺʦʩʪʦʯʥʳʡ ɼʘʣʴʬʦʥʥʘ ʚ 2024 ʛʦʜʫ, ʥʘ ʠʤʝʶʱʠʤʩʷ ʤʘʩʩʠʚʝ ʜʘʥʥʳʭ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ 

ʊʘʙʣʠʮʘ 4.2 ï ʈʘʩʯʸʪʥʳʝ ʦʙʲʸʤʳ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʘʙʣʷʮʠʠ ʥʘ ʣ. ɿʘʧʘʜʥʳʡ ɻʨʸʥʬʴʦʨʜ 

ɺʳʩʦʪʘ, ʤ 
ʉʨ ʤʤ 

ʚ.ʵ. 

ʇʣʦʱʘʜʴ, ʢʤĮ 

GNSS 

W 10  ʤį 

ʚ.ʵ 

0-100 3878 0,89 3,44 

100-200 2943 1,95 5,75 

200-300 2255 4,14 9,33 

300-400 1448 5,24 7,59 

>400 1485 4,20 6,24 

ʉʫʤʤʘ                                           16,42 32,35 

 
ʈʠʩʫʥʦʢ 4.3 ï ʉʫʤʤʘʨʥʘʷ ʧʦʚʝʨʭʥʦʩʪʥʘʷ 

ʘʙʣʷʮʠʠ ʥʘ ʣ. ɸʣʴʜʝʛʦʥʜʘ ʠ ɿʘʧʘʜʥʳʡ 

ɻʨʸʥʬʴʦʨʜ 

ʊʘʙʣʠʮʘ 4.3 ï ʇʝʨʝʯʝʥʴ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʚʝʩʥʦʡ 

2025 ʛ. 

ʃʝʜʥʠʢ ʆʙʲʝʤ ʥʘʙʣʶʜʝʥʠʡ, ʧʦʛ. ʤ 

ʊʘʚʣʝ 48280 (ʘʥʪʝʥʥʘ 50 ʄɻʮ) 

ʕʨʜʤʘʥʘ 26980 (ʘʥʪʝʥʥʘ 50 ʄɻʮ) 

ʕʣʴʬʝʥʙʝʡʥ 34100 (ʘʥʪʝʥʥʘ 50 ʄɻʮ) 

ɺʦʩʪ. ɻʨʸʥʬʴʦʨʜ 28440 (ʘʥʪʝʥʥʘ 500 ʄɻʮ) 
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ʫʚʝʨʝʥʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʚʝʣʠʯʠʥʳ ʩʥʠʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʸ ʚʳʩʦʪʳ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ. ʊʘʢ, ʥʘ ʣʝʜʥʠʢʝ ɿ. ɻʨʸʥʬʴʦʨʜ, ʷʟʳʢ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʥʠʟʢʦ, 

ʚʝʣʠʯʠʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʘʙʣʷʮʠʠ ʜʦʩʪʠʛʘʝʪ 3-3,5 ʤ/ʛʦʜ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʚʳʩʦʪʘʭ ʙʦʣʝʝ 400 

ʤ ʩʥʠʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,4-0,9 ʤ/ʛʦʜ. 

 ɺʘʨʠʘʮʠʠ ʚ ʚʝʣʠʯʠʥʝ ʪʘʷʥʠʷ, 

ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʳ ʩ ʵʢʩʧʦʟʠʮʠʝʡ 

ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʩʢʣʦʥʘ ʠ ʩ 

ʟʘʪʝʥʸʥʥʦʩʪʴʶ ʥʝʢʦʪʦʨʳʭ ʝʛʦ ʫʯʘʩʪʢʦʚ 

ʦʢʨʫʞʘʶʱʠʤʠ ʛʦʨʥʳʤʠ ʚʝʨʰʠʥʘʤʠ. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ, ʩʨʘʚʥʠʚʘʷ ʠʟʤʝʥʝʥʠʷ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʩʣʦʝ ʪʸʧʣʦʛʦ ʣʴʜʘ ʩ 

ʚʳʩʦʪʦʡ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʪʘʢʘʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʥʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ. ʊʘʢ 

ʥʘ ʣʝʜʥʠʢʘʭ ɿ. ɻʨʸʥʬʴʦʨʜ ʠ ɺʦʩʪʦʯʥʳʡ 

ɼʘʣʴʬʦʥʥʘ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʪʸʧʣʦʛʦ ʷʜʨʘ ʣʝʜʥʠʢʘ ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʦʪ 1 ʜʦ 2 ʤ/ʛʦʜ ʚʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. 

ʇʨʠ ʵʪʦʤ ʥʘ ʣʝʜʥʠʢʝ ʕʨʜʤʘʥʘ ʥʘ 

ʚʳʩʦʪʘʭ ʙʦʣʝʝ 330 ʤ ʦʪʤʝʯʝʥʦ 

ʥʝʙʦʣʴʰʦʝ (ʚ ʧʨʝʜʝʣʘʭ 0.5 ʤ/ʛʦʜ) 

ʫʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ ʪʸʧʣʦʛʦ ʣʴʜʘ (ʩʤ. 

ʨʠʩ. 4.5). 

ʀʟʤʝʥʝʥʠʷ ʪʦʣʱʠʥʳ ʩʣʦʷ 

ʭʦʣʦʜʥʦʛʦ ʣʴʜʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʙʣʠʞʝ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʩʢʦʨʦʩʪʠ 

ʦʪʩʪʫʧʘʥʠʷ ʪʸʧʣʦʛʦ ʷʜʨʘ, ʪʘʢ ʠ ʦʪ 

ʩʢʦʨʦʩʪʠ ʘʙʣʷʮʠʠ. ʅʘ ʣʝʜʥʠʢʘʭ 

ɿʘʧʘʜʥʳʡ ɻʨʸʥʬʴʦʨʜ ʠ ɺʦʩʪʦʯʥʳʡ 

ɼʘʣʴʬʦʥʥʘ ʥʘ ʚʳʩʦʪʘʭ 250-500 ʤ 

ʠʟʤʝʥʝʥʠʷ ʪʦʣʱʠʥʳ ʭʦʣʦʜʥʦʛʦ ʩʣʦʷ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ -1 ʜʦ 1 ʤ/ʛʦʜ, ʪ.ʝ. 

ʧʨʦʠʩʭʦʜʠʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʠʥʭʨʦʥʥʦʝ 

ʦʪʩʪʫʧʘʥʠʝ ʢʨʦʚʣʠ ʪʸʧʣʦʛʦ ʣʴʜʘ ʠ 

ʪʘʷʥʠʷ ʣʝʜʥʠʢʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʠʞʝ 

250 ʤ ʥʘʙʣʶʜʘʝʪʩʷ ʠʩʪʦʥʯʝʥʠʝ ʩʣʦʷ ʭʦʣʦʜʥʦʛʦ ʣʴʜʘ, ʧʨʦʠʩʭʦʜʷʱʝʝ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 3 ʤ/ʛʦʜ 

ʦʧʝʨʝʞʘʶʱʝʝ ʦʪʩʪʫʧʘʥʠʝ ʪʸʧʣʦʛʦ ʷʜʨʘ ʠ ʩʚʷʟʘʥʥʦʝ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʪʘʷʥʠʷ. ʇʨʠ ʵʪʦʤ, ʥʘ ʣʝʜʥʠʢʘʭ ʕʨʜʤʘʥʘ ʠ ʊʘʚʣʝ, ʫʩʢʦʨʝʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʩʣʦʷ ʭʦʣʦʜʥʦʛʦ ʣʴʜʘ 

ʧʨʦʠʩʭʦʜʠʪ ʠ ʥʘ ʙʦʣʴʰʠʭ ʚʳʩʦʪʘʭ (ʨʠʩ. 4.5). 

ʇʦʣʫʯʝʥʥʳʝ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʚʥʫʪʨʝʥʥʝʤ ʩʪʨʦʝʥʠʠ ʣʝʜʥʠʢʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʟʘʚʠʩʠʤʦʩʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʵʚʦʣʶʮʠʠ ʠʭ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʪʠʧʘ ʦʪ ʚʳʩʦʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ 

ʩʢʦʨʦʩʪʠ ʘʙʣʷʮʠʠ. ʅʘ ʚʳʩʦʪʘʭ ʥʠʞʝ 250 ʤ ʥʘʙʣʶʜʘʝʤʘʷ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʪʘʷʥʠʷ ʠ ʙʳʩʪʨʦʛʦ ʠʩʪʦʥʯʝʥʠʷ ʩʣʦʷ ʭʦʣʦʜʥʦʛʦ ʣʴʜʘ ʧʨʠʚʦʜʠʪ ʢ ʩʨʝʜʥʝʤʫ ʦʪʝʧʣʝʥʠʶ ʪʦʣʱʠ 

ʣʴʜʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘ ʚʳʩʦʪʘʭ ʙʦʣʝʝ 250-300 ʤ ʦʪʤʝʯʝʥʦ ʠʥʪʝʥʩʠʚʥʦʝ ʦʪʩʪʫʧʘʥʠʝ ʢʨʦʚʣʠ 

ʪʸʧʣʦʛʦ ʣʴʜʘ, ʪ.ʝ. ʚʳʭʦʣʘʞʠʚʘʥʠʷ ʪʦʣʱʠ ʣʴʜʘ ʠ ʧʦʩʪʝʧʝʥʥʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ ʝʛʦ ʚ ʭʦʣʦʜʥʳʡ 

ʪʠʧ. ʉ ʫʯʸʪʦʤ ʚʩʸ ʚʦʟʨʘʩʪʘʶʱʠʭ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʠ ʫʩʢʦʨʝʥʠʷ ʘʙʣʷʮʠʠ 

ʩʪʘʥʦʚʠʪʩʷ ʚʝʨʦʷʪʥʳʤ ʧʦʩʪʝʧʝʥʥʦʝ ʩʤʝʱʝʥʠʝ ʫʩʣʦʚʥʦʡ ʨʘʚʥʦʚʝʩʥʦʡ ʛʨʘʥʠʮʳ 250 ʤ ʚʳʰʝ ʧʦ 

ʩʢʣʦʥʫ. 

ʊʝʨʤʦʤʝʪʨʠʷ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ ʥʘ ʣʝʜʥʠʢʝ ɸʣʴʜʝʛʦʥʜʘ 

ɺ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʩʝʟʦʥ ʧʨʦʠʟʚʝʜʝʥʦ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʩʯʠʪʳʚʘʥʠʝ ʜʘʥʥʳʭ ʩ ʪʝʨʤʦʢʦʩ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥʘʭ ʥʘ ʣʝʜʥʠʢʝ ɸʣʴʜʝʛʦʥʜʘ. ɹʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʟʘʤʝʥʘ 

ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʚ ʣʦʛʛʝʨʝ ʥʘ ʩʢʚʘʞʠʥʝ 2, ʘ ʪʘʢʞʝ ʚʦʩʩʪʘʥʦʚʣʝʥʘ ʨʘʙʦʪʘ ʪʝʨʤʦʢʦʩʳ ʥʘ 

 
ʈʠʩʫʥʦʢ 4.5 ï ʀʟʤʝʥʝʥʠʷ ʚʳʩʦʪʳ ʧʦʚʝʨʭʥʦʩʪʠ (ʩʣʝʚʘ) ʠ 

ʪʦʣʱʠʥʳ ʩʣʦʷ ʪʸʧʣʦʛʦ ʣʴʜʘ (ʩʧʨʘʚʘ) ʚ ʛʦʜ ʥʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʣʝʜʥʠʢʘʭ 

  

ʈʠʩʫʥʦʢ 4.6 ï ʀʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʣʴʜʘ ʩ ʛʣʫʙʠʥʦʡ ʥʘ 

ʣʝʜʥʠʢʝ ɸʣʴʜʝʛʦʥʜʘ ʚ ʩʢʚ.1 (ʩʣʝʚʘ) ʠ ʩʢʚ.2 (ʩʧʨʘʚʘ) (ʛʣʫʙʠʥʘ 

ʧʦʢʘʟʘʥʘ ʦʪ ʫʨʦʚʥʷ ʫʩʪʘʥʦʚʢʠ ʚ 2024 ʛʦʜʫ) 
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ʩʢʚʘʞʠʥʝ 1. ʀʥʪʝʨʚʘʣ ʟʘʧʠʩʠ ʚ ʩʢʚʘʞʠʥʝ 1 ʦʩʪʘʚʣʝʥ ʙʝʟ ʠʟʤʝʥʝʥʠʡ ʠ ʩʦʩʪʘʚʣʷʝʪ 6 ʯʘʩʦʚ, 

ʠʥʪʝʨʚʘʣ ʟʘʧʠʩʠ ʚ ʩʢʚʘʞʠʥʝ 2 ʙʳʣ ʠʟʤʝʥʸʥ ʥʘ 1 ʟʘʤʝʨ ʚ ʩʫʪʢʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʚ ʢʦʥʮʝ ʩʝʟʦʥʘ 

ʘʙʣʷʮʠʠ, ʩʦʪʨʫʜʥʠʢʘʤʠ ʂʦʙʣʘʰʦʚʳʤ ʀ.ɼ. ʠ ɼʝʤʠʜʦʚʳʤ ɺ.ʕ. ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 

ʧʝʨʝʙʫʨʠʚʘʥʠʝ ʢʨʝʧʸʞʥʳʭ ʨʝʝʢ ʠ ʫʢʨʝʧʣʝʥʠʝ ʠʭ ʦʩʥʦʚʘʥʠʷ. 

ʅʘ ʨʠʩʫʥʢʝ 4.6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʨʘʙʦʪʘʥʥʳʝ ʜʘʥʥʳʝ ʩ ʠʥʪʝʨʚʘʣʦʤ 1 ʤʝʩʷʮ, ʧʦʣʫʯʝʥʥʳʝ 

ʚ ʩʢʚʘʞʠʥʘʭ 1 ʠ 2. ɻʣʫʙʠʥʘ ʥʫʣʝʚʳʭ ʘʤʧʣʠʪʫʜ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 13-15 ʤ ʠ ʥʝ 

ʦʪʣʠʯʘʝʪʩʷ ʚ ʜʚʫʭ ʩʢʚʘʞʠʥʘʭ. ɿʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʛʨʘʥʠʮʳ ʭʦʣʦʜʥʳʡ-

ʪʸʧʣʳʡ ʣʸʜ ʚ ʩʢʚʘʞʠʥʝ 2 ʚ ʠʟʫʯʘʝʤʦʤ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ʥʝ ʦʪʤʝʯʝʥʦ. ɼʘʣʴʥʝʡʰʠʝ 

ʥʘʙʣʶʜʝʥʠʷ ʚ ʩʢʚʘʞʠʥʘʭ ʧʦʟʚʦʣʷʪ ʦʪʩʣʝʜʠʪʴ ʙʦʣʝʝ ʜʣʠʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʮʠʢʣʳ ʠ 

ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʦʧʫʩʢʘʥʠʝ ʢʨʦʚʣʠ ʪʸʧʣʦʛʦ ʣʴʜʘ, ʚʳʜʝʣʷʝʤʦʝ ʧʦ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʤ ʜʘʥʥʳʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʥʷʪʳ ʚ ʧʝʯʘʪʴ: 

ʇʨʦʭʦʨʦʚʘ ʋ.ɺ., ɹʣʦʰʢʠʥʘ ɽ.ɺ., ʄʘʭʦʪʠʥ ʄ.ʉ., ɺʝʩʤʘʥ ɸ.ɺ., ʊʝʨʝʭʦʚ ɸ.ɺ., ɹʦʨʠʩʠʢ 

ɸ.ʃ., ʈʦʤʘʰʦʚʘ ʂ.ɺ., ʏʝʨʥʦʚ ʈ.ɸ., ɺʘʩʠʣʝʚʠʯ ʀ.ʀ., ɼʝʤʠʜʦʚ ɺ.ʕ. ʇʨʠʨʦʜʥʘʷ ʩʨʝʜʘ ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ: ʩʦʩʪʦʷʥʠʝ ʠ ʜʠʥʘʤʠʢʘ ʚ ʥʘʯʘʣʝ 21-ʛʦ ʚʝʢʘ. // ʃʸʜ ʠ ʉʥʝʛ, 2025. 

ʀ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ: 

ɹʦʨʠʩʠʢ ɸ.ʃ. ʆʙʟʦʨ ʨʘʙʦʪ ʠ ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʚ ʨʘʤʢʘʭ ʝʞʝʛʦʜʥʳʭ ʵʢʩʧʝʜʠʮʠʡ ʈɸʕ-ʐ ɸɸʅʀʀ. 

ʎʠʢʣ ʩʝʤʠʥʘʨʦʚ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʛʝʦʬʠʟʠʢʠ ʠ ʨʫʜʥʦʡ ʛʝʦʣʦʛʠʠè, ʯʘʩʪʴ 50, 23-25 

ʷʥʚʘʨʷ 2025 ʛʦʜʘ, ʄʦʩʢʚʘ. 

ʊʝʨʝʭʦʚ ɸ.ɺ., ɹʦʨʠʩʠʢ ɸ.ʃ., ɺʝʨʢʫʣʠʯ ʉ.ʈ., ɼʝʤʠʜʦʚ ɺ.ʕ., ʅʠʢʫʣʠʥʘ ɸ.ʃ., ʅʦʚʠʢʦʚ 

ɸ.ʃ., ʇʨʦʭʦʨʦʚʘ ʋ.ɺ., ʋʛʨʶʤʦʚ ʖ.ɺ. ɻʣʷʮʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʌɻɹʋ çɸɸʅʀʀè ʥʘ 

ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ. ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʅʘʫʯʥʦʝ ʠ ʢʫʣʴʪʫʨʥʦ-

ʠʩʪʦʨʠʯʝʩʢʦʝ ʥʘʩʣʝʜʠʝ ʧʦʣʷʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ɺ.ɸ. ʈʫʩʘʥʦʚʘ ʚ ɸʨʢʪʠʢʝ ʠ ʥʘ ʘʨʭʠʧʝʣʘʛʝ 

ʐʧʠʮʙʝʨʛʝʥè, 21-22 ʘʚʛʫʩʪʘ 2025 ʛʦʜʘ, ʧ. ɹʘʨʝʥʮʙʫʨʛ. 

ɼʝʤʠʜʦʚ ɺ.ʕ., ɼʝʤʠʜʦʚ ʅ.ʕ., ʊʝʨʝʭʦʚ ɸ.ɺ., ɹʦʨʠʩʠʢ ɸ.ʃ. ʉʦʚʨʝʤʝʥʥʳʝ ʨʦʩʩʠʡʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʜʥʠʢʦʚ ʠ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʐʧʠʮʙʝʨʛʝʥʘ. ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

çʅʘʫʯʥʦʝ ʠ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʝ ʥʘʩʣʝʜʠʝ ʧʦʣʷʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ɺ.ɸ. ʈʫʩʘʥʦʚʘ ʚ 

ɸʨʢʪʠʢʝ ʠ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥè, 21-22 ʘʚʛʫʩʪʘ 2025 ʛʦʜʘ, ʧ. ɹʘʨʝʥʮʙʫʨʛ. 

ɹʦʨʠʩʠʢ ɸ.ʃ., ʃʘʚʨʝʥʪʴʝʚ ʀ.ʀ., ɻʣʘʟʦʚʩʢʠʡ ɸ.ʌ., ʅʦʚʠʢʦʚ ɸ.ʃ. ʀʟʤʝʥʝʥʠʷ 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʣʝʜʥʠʢʦʚ ɿʝʤʣʠ ʅʦʨʜʝʥʰʝʣʴʜʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ ʧʦ ʜʘʥʥʳʤ 

ʧʦʚʪʦʨʥʳʭ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʲʸʤʦʢ. XVI ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

çʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ 2025è, 23-24 

ʦʢʪʷʙʨʷ 2025 ʛʦʜʘ, ʄʫʨʤʘʥʩʢ. 

ʊʝʨʝʭʦʚ ɸ.ɺ., ʇʨʦʭʦʨʦʚʘ ʋ.ɺ., ɹʦʨʠʩʠʢ ɸ.ʃ., ɼʝʤʠʜʦʚ ɺ.ʕ., ʉʠʜʦʨʦʚʘ ʆ.ʈ., ɺʝʨʢʫʣʠʯ 

ʉ.ʈ., ʅʦʚʠʢʦʚ ɸ.ʃ., ʋʛʨʶʤʦʚ ʖ.ɺ., ɸʰʠʢ ʀ.ʄ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʦʩʩʠʡʩʢʦʛʦ 

ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʟʘ ʧʝʨʚʫʶ ʯʝʪʚʝʨʪʴ 21-ʛʦ ʚʝʢʘ. 

XVI ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ 

ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ 2025è, 23-24 ʦʢʪʷʙʨʷ 2025 ʛʦʜʘ, ʄʫʨʤʘʥʩʢ. 

ʄʝʨʦʧʨʠʷʪʠʝ 4 ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ. 

 

ʄʝʨʦʧʨʠʷʪʠʝ 5. ʇʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʘʙʦʪ 2025 ʛ. ʷʚʣʷʣʦʩʴ ʧʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʜʘʥʥʳʭ ʦ ʨʝʣʴʝʬʝ ʠ ʩʪʨʦʝʥʠʠ 

ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʠ ʚʳʷʚʣʝʥʠʷ 

ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ ʩ ʵʝʤʩʢʦʛʦ ʤʝʞʣʝʜʥʠʢʦʚʴʷ ʜʦ ʛʦʣʦʮʝʥʘ (ʧʦʩʣʝʜʥʠʝ 150 000 ʣʝʪ). ɼʣʷ ʵʪʦʛʦ ʙʳʣ 

ʚʳʧʦʣʥʝʥ ʢʦʤʧʣʝʢʩ ʧʦʣʝʚʳʭ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ 

ʨʝʣʴʝʬʘ ʘʨʭʠʧʝʣʘʛʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ 3.2.2 ʄʦʥʠʪʦʨʠʥʛ 

ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ ɸʨʢʪʠʢʠ, ʦʩʥʦʚʥʳʭ ʚʣʠʷʶʱʠʭ ʬʘʢʪʦʨʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʘ 

ʠʟʤʝʥʝʥʠʡ ʥʘ ʤʘʩʰʪʘʙʘʭ ʦʪ ʩʝʟʦʥʘ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʇʣʘʥʘ ʅʀʊʈ ʈʦʩʛʠʜʨʦʤʝʪʘ ʥʘ 

2025-2029 ʛʛ. 
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ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʚ ʠʶʣʝ ï ʩʝʥʪʷʙʨʝ 2025 ʛʦʜʘ ʙʳʣʠ ʩʬʦʢʫʩʠʨʦʚʘʥʳ ʥʘ ʚʳʧʦʣʥʝʥʠʠ 

ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

ï ʠʟʫʯʝʥʠʝ ʠ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʨʝʣʴʝʬʘ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɿʝʤʣʠ ʍʦʢʦʥʘ VII, ʚ ʶʛʦ-

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɿʝʤʣʠ ɸʣʴʙʝʨʪʘ I (ʧ-ʦʚ ʄʠʪʨʘ), ʥʘ ɿʝʤʣʝ ʆʩʢʘʨʘ II (ʧ-ʦʚ ɹʨʶʛʝʨʘ) ʠ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ʦ-ʚʘ ɿʝʤʣʷ ʇʨʠʥʮʘ ʂʘʨʣʘ (ʨʠʩ. 5.1); 

ï ʠʟʫʯʝʥʠʝ ʤʦʨʩʢʠʭ ʪʝʨʨʘʩʦʚʳʭ ʫʨʦʚʥʝʡ, ʦʪʙʦʨ ʧʨʦʙ ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʪʠʧʳ ʘʥʘʣʠʟʦʚ ʚ ʨʘʡʦʥʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

ï ʠʟʫʯʝʥʠʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩ ʦʪʙʦʨʦʤ ʧʨʦʙ; 

ï ʠʟʫʯʝʥʠʝ ʢʨʫʧʥʳʭ ʦʙʥʘʞʝʥʠʡ ï ʢʣʶʯʝʚʳʭ ʨʘʟʨʝʟʦʚ ʥʘ ʤʳʩʝ ʄʘʢʚʠʪʠ (ʦ. ɿʝʤʣʷ 

ʇʨʠʥʮʘ ʂʘʨʣʘ) ʠ ʟʘʧʘʜʥʦʤ ʧʦʙʝʨʝʞʴʝ ʂʨʦʩʩ-ʬʴʦʨʜʘ; 

ï ʦʪʙʦʨ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʧʨʦʙ ʚ ʨʘʤʢʘʭ ʙʠʦʠʥʜʠʢʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʢʣʠʤʘʪʘ; 

ï  ʚ ʚʝʩʝʥʥʠʡ ʵʢʩʧʝʜʠʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʦʪʙʠʨʘʣʠʩʴ ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠʟ ʦʟʸʨ 

ʨʘʟʥʦʛʦ ʛʝʥʝʟʠʩʘ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʚ ʮʝʣʦʤ ʢʣʠʤʘʪʘ ʚ 

ʛʦʣʦʮʝʥʝ. 

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʠ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʝʚʳʭ 

ʨʘʙʦʪ, ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʝ ʜʘʪʠʨʦʚʘʥʠʝ, ʆʉʃ-ʜʘʪʠʨʦʚʘʥʠʝ, ʜʠʘʪʦʤʦʚʳʡ, ʬʦʨʘʤʠʥʠʬʝʨʦʚʳʡ ʠ 

ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʘʥʘʣʠʟʳ. 

ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɿʝʤʣʠ ʍʦʢʦʥʘ VII, ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɿʝʤʣʠ 

ɸʣʴʙʝʨʪʘ I (ʧ-ʦʚ ʄʠʪʨʘ), ʥʘ ɿʝʤʣʝ ʆʩʢʘʨʘ II (ʧ-ʦʚ ɹʨʶʛʝʨʘ) ʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʦ. ɿʝʤʣʷ ʇʨʠʥʮʘ 

ʂʘʨʣʘ (ʨʠʩ. 5.1) ʚʳʧʦʣʥʷʣʠʩʴ ʪʝʭʥʠʢʦʤ-ʧʨʘʢʪʠʢʘʥʪʦʤ ɹʝʨʜʠʥʩʢʠʭ ɼ.ɺ. ʚ ʧʝʨʠʦʜ ʩ 25 ʠʶʥʷ 

2025 ʛʦʜʘ ʧʦ 10 ʩʝʥʪʷʙʨʷ 2025 ʛʦʜʘ ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʦʪʜʝʣʘ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʘʨʪʠʨʦʚʘʥʠʷ ʌɻɹʋ ɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷ. 

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ çʃʘʙʦʨʘʪʦʨʠʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʷʨʥʳʭ ʨʝʛʠʦʥʦʚ ʠ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘè ʉʇʙɻʋ 

(ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʝ ʜʘʪʠʨʦʚʘʥʠʝ), ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʈʅʎʐ (ʜʠʘʪʦʤʦʚʳʡ 

ʘʥʘʣʠʟ, ʌʦʤʠʯʝʚʘ ɽ.ɼ. ʩ 16 ʘʧʨʝʣʷ ʧʦ 11 ʠʶʥʷ 2025 ʛ.), ʦʪʜʝʣʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ 

ɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷ (ʂʫʧʨʠʷʥʦʚʘ ʅ.ɺ., ʬʦʨʘʤʠʥʠʬʝʨʦʚʳʡ ʘʥʘʣʠʟ) ʠ ʦʪʜʝʣʝ ʛʝʦʛʨʘʬʠʠ 

ʧʦʣʷʨʥʳʭ ʩʪʨʘʥ ɸɸʅʀʀ (ʉʦʣʦʚʴʝʚʘ ɼ.ɸ., ʦʙʨʘʙʦʪʢʘ ʧʦʣʝʚʳʭ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, 

ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʘʥʘʣʠʟ). 

 
ʈʠʩʫʥʦʢ 5.1 ï ʈʘʡʦʥʳ ʠ ʤʘʨʰʨʫʪʥʳʝ ʪʦʯʢʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʣʝʪʥʠʡ ʩʝʟʦʥ 2025 ʛ. 
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ʇʦʣʝʚʳʝ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʙʦʨ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʦʚʝʜʝʥʠʷ 

ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʠʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ ʚ ʥʝʦʧʣʝʡʩʪʦʮʝʥʝ - ʛʦʣʦʮʝʥʝ. 

ʈʘʙʦʪʳ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʷ ʧʝʰʠʝ ʤʘʨʰʨʫʪʳ ʩ ʠʟʫʯʝʥʠʝʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʣʴʝʬʘ ʠ 

ʥʘʟʝʤʥʳʭ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ. ɺʩʝʛʦ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 23 ʤʘʨʰʨʫʪʘ, ʦʧʠʩʘʥʦ 166 ʪʦʯʝʢ 

ʥʘʙʣʶʜʝʥʠʷ, ʨʘʩʯʠʱʝʥʦ ʠ ʦʧʠʩʘʥʦ 8 ʨʘʟʨʝʟʦʚ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ (ʨʘʟʣʠʯʥʳʭ ʧʦ 

ʤʦʱʥʦʩʪʠ, ʣʠʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʦʤʫ ʚʦʟʨʘʩʪʫ ʦʪʣʦʞʝʥʠʡ), ʦʪʦʙʨʘʥʦ 185 

ʦʙʨʘʟʮʦʚ (93 ï ʬʦʨʘʤʠʥʠʬʝʨʦʚʳʡ ʘʥʘʣʠʟ; 31 ï ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʝ ʜʘʪʠʨʦʚʘʥʠʝ (ʚ ʪʦʤ ʯʠʩʣʝ 

AMS); 27 ï ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ (ʚ ʪʦʤ ʯʠʩʣʝ 4 ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʧʨʦʙʳ); 14 ï OSL-ʜʘʪʠʨʦʚʘʥʠʝ; 

14 ï ʜʠʘʪʦʤʦʚʳʡ; 6 ï ʤʘʢʨʦʬʘʫʥʠʩʪʠʯʝʩʢʠʡ; 4 ï ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ; 4 

ï ʢʘʨʧʦʣʦʛʠʯʝʩʢʠʡ; 1 ï ʫʨʘʥ-ʪʦʨʠʝʚʳʡ ʠ 1 ï ʘʥʘʣʠʟ ʧʦ ʟʝʣʸʥʳʤ ʚʦʜʦʨʦʩʣʷʤ). 

ɺʦ ʚʨʝʤʷ ʨʘʙʦʪ ʧʨʦʚʦʜʠʣʘʩʴ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʩ ʬʠʢʩʘʮʠʝʡ ʤʦʨʬʦʣʦʛʠʠ ʠ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʛʝʥʝʟʠʩʘ ʦʩʥʦʚʥʳʭ ʬʦʨʤ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʨʝʣʴʝʬʘ. ʉʨʝʜʠ ʥʠʭ: ʤʦʨʩʢʠʝ 

ʪʝʨʨʘʩʳ, ʙʝʨʝʛʦʚʳʝ ʚʘʣʳ, ʧʣʷʞʠ ʠ ʙʘʨʳ, ʛʨʦʪʳ ʠ ʚʦʣʥʦʧʨʠʙʦʡʥʳʝ ʥʠʰʠ; ʤʦʨʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ʚ ʚʠʜʝ ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʳʭ ʛʨʷʜ, ʙʦʢʦʚʳʭ ʠ ʥʘʩʳʧʥʳʭ ʤʦʨʝʥ; ʩʪʨʫʢʪʫʨʥʳʝ ʛʨʫʥʪʳ, ʩʝʪʠ 

ʤʦʨʦʟʦʙʦʡʥʳʭ ʪʨʝʱʠʥ, ʧʠʥʛʦ ʠ ʩʝʟʦʥʥʳʝ ʙʫʛʨʳ ʧʫʯʝʥʠʷ, ʥʘʛʦʨʥʳʝ ʪʝʨʨʘʩʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ 

ʬʦʨʤʳ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʠʟʫʯʝʥʠʶ ʤʦʨʩʢʠʭ ʪʝʨʨʘʩʦʚʳʭ ʫʨʦʚʥʝʡ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʤʧʣʝʢʩʘʤʠ ʘʢʢʫʤʫʣʷʪʠʚʥʦ-ʘʙʨʘʟʠʦʥʥʳʭ ʠ ʘʙʨʘʟʠʦʥʥʳʭ ʪʝʨʨʘʩ. 

ɺ ʧʨʝʜʝʣʘʭ ʧʦʣʫʦʩʪʨʦʚʘ ʄʠʪʨʘ (ʶʛʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ɿʝʤʣʠ ɸʣʴʙʝʨʪʘ I) ʠʟʫʯʝʥʘ ʨʘʚʥʠʥʘ 

ɼʠʩʝʪʣʝʪʪʘ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʵʥʜʬʣʵʪ (çʧʨʠʤʦʨʩʢʘʷ ʨʘʚʥʠʥʘè), ʧʝʨʝʢʨʳʪʳʡ 

ʵʣʶʚʠʝʤ, ʜʝʣʶʚʠʝʤ ʠ ʩʦʣʠʬʣʶʢʩʠʝʤ. ʅʘ ʨʘʚʥʠʥʝ ʦʪʤʝʯʝʥʳ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʝ ʛʣʳʙʳ ʚʳʩʦʪʦʡ 

2-3 ʤ, ʚʝʨʦʷʪʥʦ, ʧʨʠʥʝʩʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʨʝʡʬʘ ʣʴʜʘ (ʘʡʩʙʝʨʛʦʚʳʡ ʨʘʟʥʦʩ). ʊʘʢʞʝ ʥʘ ʚʳʩʦʪʝ 

1-2 ʤ ʦʪ ʫʨʦʚʥʷ ʤʦʨʷ ʦʙʥʘʨʫʞʝʥʳ 

ʢʠʪʦʚʳʝ ʧʦʟʚʦʥʢʠ. ʌʨʘʛʤʝʥʪʳ ʤʦʨʩʢʠʭ 

ʪʝʨʨʘʩʦʚʳʭ ʫʨʦʚʥʝʡ ʩʠʣʴʥʦ 

ʵʨʦʜʠʨʦʚʘʥʳ ʠ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ, ʛʜʝ ʩ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʴʶ ʫʚʝʨʝʥʥʦʩʪʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʫʨʦʚʥʠ ï 5 ʤ, 8-10 ʤ ʠ 18-20 ʤ (ʨʠʩ. 5.2). 

ʅʘ ʩʢʣʦʥʘʭ ʪʝʨʨʘʩ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 

ʦʙʣʦʤʢʠ ʨʘʢʦʚʠʥ ʤʦʣʣʶʩʢʦʚ. 

ʅʘ ʨʘʚʥʠʥʝ ʂʚʘʜʝʭʫʢʩʣʝʪʪʘ (ʧ-

ʦʚ ɹʨʶʛʝʨʘ) ʙʳʣʠ ʧʨʦʩʣʝʞʝʥʳ 

ʪʝʨʨʘʩʦʚʳʝ ʫʨʦʚʥʠ 25-30 ʤ, 40-45 ʤ, 56-

60 ʤ. ʅʠʞʝ 25 ʤ ʪʝʨʨʘʩʳ ʥʝ 

ʦʙʥʘʨʫʞʝʥʳ ï ʟʜʝʩʴ ʥʘʭʦʜʠʪʩʷ 

ʩʣʘʙʦʥʘʢʣʦʥʥʘʷ ʨʘʚʥʠʥʘ ʩʦ 

ʩʣʘʙʦʚʳʨʘʞʝʥʥʳʤʠ ʙʝʨʝʛʦʚʳʤʠ 

ʚʘʣʘʤʠ. ʅʘ ʫʨʦʚʥʝ 80 ʤ, ʦʪʤʝʯʝʥʥʦʤ ʚ 

ʧʫʙʣʠʢʘʮʠʷʭ (Forman, Miller, 1984), 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʤʦʨʩʢʠʝ ʘʙʨʘʟʠʦʥʥʳʝ ʬʦʨʤʳ ï ʛʨʦʪʳ ʠ ʚʦʣʥʦʧʨʠʙʦʡʥʳʝ ʥʠʰʠ, ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʱʘʜʢʠ ʥʘʡʜʝʥʳ ʦʙʣʦʤʢʠ ʨʘʢʦʚʠʥ ʤʦʣʣʶʩʢʦʚ, ʦʜʥʘʢʦ, 

ʚʝʣʠʢʘ ʚʝʨʦʷʪʥʦʩʪʴ ʠʭ ʧʝʨʝʥʦʩʘ ʤʝʩʪʥʦʡ ʬʘʫʥʦʡ. 

ʅʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʧʦʙʝʨʝʞʴʝ ɿʝʤʣʠ ʇʨʠʥʮʘ ʂʘʨʣʘ, ʥʘ ʨʘʚʥʠʥʝ ʍʦʨʥʬʣʶʘ ʙʳʣʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʦʩʪʘʥʮʳ ʤʦʨʩʢʠʭ ʪʝʨʨʘʩ ʥʘ ʚʳʩʦʪʝ 30 ʤ. ʅʠʞʝ (28-29 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ) 

ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʦʩʪʘʥʮʦʚʳʝ ʬʦʨʤʳ, ʚʝʨʦʷʪʥʦ ʘʙʨʘʟʠʦʥʥʦʡ ʪʝʨʨʘʩʳ. ɺ ʦʩʪʘʣʴʥʦʤ 

ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʚʥʠʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʘ ʵʨʦʟʠʦʥʥʳʤʠ ʠ ʩʢʣʦʥʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ʀʟʫʯʝʥʠʝ ʧʦʢʨʦʚʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʢʣʶʯʘʣʦ ʚ ʩʝʙʷ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʩ 

ʜʝʪʘʣʴʥʳʤ ʦʪʙʦʨʦʤ ʧʨʦʙ ʥʘ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʘʥʘʣʠʟʦʚ. ʏʘʩʪʦʪʘ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ ʟʘʚʠʩʝʣʘ ʦʪ 

ʪʠʧʘ ʦʪʣʦʞʝʥʠʡ ʠ ʮʝʣʝʡ ʜʘʣʴʥʝʡʰʠʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʭʦʜʝ ʨʘʙʦʪ ʙʳʣʠ 

 
ʈʠʩʫʥʦʢ 5.2 ï (ɸ) ï ʩʪʨʵʥʜʬʣʝʪ ʩ ʛʣʳʙʦʡ ʚʳʩʦʪʦʡ ʦʢʦʣʦ 2,5 

ʤʝʪʨʦʚ, (ɹ) ï ʢʠʪʦʚʳʝ ʧʦʟʚʦʥʢʠ, (ɺ) ï ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʢʦʥʫʩʳ 

ʠ ʦʩʪʘʥʮʳ ʘʙʨʘʟʠʦʥʥʦʡ ʯʘʩʪʠ ʤʦʨʩʢʦʡ ʪʝʨʨʘʩʳ, (ɻ) ï ʛʣʳʙʘ, 

ʚʝʨʦʷʪʥʦ, ʧʨʠʥʝʩʝʥʥʘʷ ʜʨʝʡʬʦʤ ʣʴʜʘ. ʌʦʪʦ ï ɹʝʨʜʠʥʩʢʠʭ ɼ.ɺ. 
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ʦʧʠʩʘʥʳ ʨʘʟʨʝʟʳ ʨʘʟʣʠʯʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ï ʤʦʨʩʢʠʭ, 

ʙʠʦʛʝʥʥʳʭ, ʣʝʜʥʠʢʦʚʳʭ, ʣʝʜʥʠʢʦʚʦ-ʤʦʨʩʢʠʭ, ʜʝʣʴʪʦʚʳʭ, ʦʟʝʨʥʳʭ. 

ɺ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɿʝʤʣʠ ʇʨʠʥʮʘ ʂʘʨʣʘ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʠʟʫʯʝʥʠʝ ʨʘʟʨʝʟʘ ʥʘ ʤʳʩʝ ʄʘʢʚʠʪʠ, ʥʘʯʘʪʦʝ ʚ ʭʦʜʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ 2024 ʛ. ʆʙʥʘʞʝʥʠʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 3-ʢʠʣʦʤʝʪʨʦʚʳʡ ʘʙʨʘʟʠʦʥʥʳʡ ʫʩʪʫʧ, ʚʳʩʦʪʦʡ 15-20 ʤ, ʩʣʦʞʝʥʥʳʡ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʤʠ ʣʝʜʥʠʢʦʚʦ-ʤʦʨʩʢʠʤ ʛʘʣʝʯʥʦ-ʚʘʣʫʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠ ʤʦʨʩʢʠʤʠ 

ʧʝʩʢʘʤʠ, ʛʘʣʝʯʥʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʛʘʣʝʯʥʦ-ʚʘʣʫʥʥʳʤʠ ʤʦʨʩʢʠʤʠ ʦʩʘʜʢʘʤʠ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ - ʨʘʥʥʝʛʦʣʦʮʝʥʦʚʦʛʦ ʚʨʝʤʝʥʠ. ɺ ʭʦʜʝ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 2025 ʛ. 

ʦʩʫʱʝʩʪʚʣʝʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʨʦʙʦʦʪʙʦʨ: ʠʟ ʚʝʨʭʥʝʡ ʪʦʣʱʠ (ʤʠʢʨʦʬʘʫʥʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ), 

ʣʠʥʟʳ ʧʣʦʭʦʨʘʟʣʦʞʠʚʰʝʡʩʷ ʦʨʛʘʥʠʢʠ (ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʠ ʢʘʨʧʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟʳ) ʥʘ 

ʢʦʥʪʘʢʪʝ ʩ ʥʠʞʝʣʝʞʘʱʠʤ ʛʦʨʠʟʦʥʪʦʤ ʠ ʠʟ ʩʨʝʜʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʝʡ ʨʘʟʨʝʟʘ ï ʧʨʦʙʳ ʥʘ ʆʉʃ-

ʜʘʪʠʨʦʚʘʥʠʝ, ʩʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʨʘʢʦʚʠʥ ʤʦʣʣʶʩʢʦʚ ʭʦʨʦʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ ʥʘ ʫʨʘʥ-ʪʦʨʠʝʚʦʝ, 

ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʝ ʠ ʕʇʈ-ʜʘʪʠʨʦʚʘʥʠʝ 

ʅʘ ʚʳʩʦʪʝ 40 ʤʝʪʨʦʚ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʨʘʚʥʠʥʳ ɼʠʩʝʪʣʝʪʪʘ ʦʙʥʘʨʫʞʝʥʦ 

ʦʙʥʘʞʝʥʠʝ ʤʦʨʩʢʠʭ ʧʝʩʢʦʚ ʠ ʘʣʝʚʨʠʪʦʚ, ʦʪʢʨʳʚʘʶʱʝʝʩʷ ʥʘ ʧʦʜʤʳʚʘʝʤʦʤ ʩʢʣʦʥʝ ʦʩʪʘʥʮʘ. 

ʄʦʱʥʦʩʪʴ ʚʩʢʨʳʪʳʭ ʦʪʣʦʞʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 7,7 ʤʝʪʨʦʚ. ʆʧʠʩʘʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʙʳʣʠ ʧʦʜʨʦʙʥʦ 

ʦʧʨʦʙʦʚʘʥʦ ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʘʥʘʣʠʟʦʚ. 

ʅʘ ʟʘʧʘʜʥʦʤ ʧʦʙʝʨʝʞʴʝ ʂʨʦʩʩʬʴʦʨʜʘ ʧʨʠʤʝʨʥʦ ʚ 1 ʢʤ ʥʘ ʶʛʦ-ʟʘʧʘʜ ʦʪ ʤʳʩʘ 

ʕʙʝʣʴʪʦʬʪʪʦʜʜʝʥ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʦʙʥʘʞʝʥʠʝ ʥʘ ʩʢʣʦʥʝ 25-ʤʝʪʨʦʚʦʡ ʤʦʨʩʢʦʡ ʪʝʨʨʘʩʳ. 

ʄʦʱʥʦʩʪʴ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʟʜʝʩʴ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 12 ʤ. ʆʪʣʦʞʝʥʠʷ ʠʤʝʶʪ ʤʦʨʩʢʦʡ 

ʛʝʥʝʟʠʩ ʩ ʧʨʦʩʣʝʞʝʥʥʦʡ ʩʤʝʥʦʡ ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʭ ʠ ʨʝʛʨʝʩʩʠʚʥʳʭ ʫʩʣʦʚʠʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. 

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʚʦʟʨʘʩʪʘ ʚʟʷʪʳ ʧʨʦʙʳ ʥʘ ʆʉʃ-ʜʘʪʠʨʦʚʘʥʠʝ ʠʟ ʣʠʥʟʳ ʧʝʩʢʦʚ ʚ ʦʩʥʦʚʘʥʠʠ 

ʨʘʟʨʝʟʘ.  

ɺʙʣʠʟʠ ʤʳʩʘ ʊʝʥʩʥʝʩʩʝʪ ʥʘ ʚʳʩʦʪʝ 2 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʦʙʥʘʨʫʞʝʥ ʦʩʪʘʥʝʮ ʤʦʨʩʢʦʡ 

ʪʝʨʨʘʩʳ ʩ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʧʨʝʚʳʰʝʥʠʝʤ ʦʢʦʣʦ 1 ʤ. ɺ ʩʪʝʥʢʝ ʨʘʩʯʠʩʪʢʠ, ʟʘʣʦʞʝʥʥʦʡ ʚ ʩʢʣʦʥʝ 

ʦʩʪʘʥʮʘ, ʧʦ ʚʩʝʡ ʤʦʱʥʦʩʪʠ ʨʘʩʩʝʷʥʳ ʦʙʣʦʤʢʠ ʨʘʢʦʚʠʥ Balanus balanus, Mya truncata, Hiatella 

arctica L. ɼʘʪʠʨʦʚʘʥʠʝ ʢʠʪʦʚʦʡ ʢʦʩʪʠ, ʥʘʡʜʝʥʥʦʡ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʤ. ʊʝʥʩʥʝʩʝʪ, ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʫʨʦʚʝʥʴ ʤʦʨʷ ʚ ʩʨʝʜʥʝʤ ʛʦʣʦʮʝʥʝ ʟʜʝʩʴ ʙʳʣ ʧʨʠʤʝʨʥʦ ʨʘʚʝʥ ʩʦʚʨʝʤʝʥʥʦʤʫ (Forman, et al., 

2004). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʡʜʝʥʥʳʝ ʦʩʪʘʥʮʳ ʤʦʛʫʪ ʩ ʙʦʣʴʰʦʡ ʜʦʣʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʥʦʩʠʪʴʩʷ ʢ 

ʩʨʝʜʥʝʤʫ ʛʦʣʦʮʝʥʫ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʫʥʠʢʘʣʴʥʦʩʪʴ. 

ʖʞʥʝʝ ʨʘʚʥʠʥʳ ʂʚʘʜʝʭʫʢʩʣʝʪʪʘ (ʧ-ʦʚ ɹʨʶʛʝʨʘ) ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ 

ʦʙʥʘʞʝʥʠʷ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʤʦʱʥʦʩʪʴʶ 14,1 ʤ ʚ ʩʢʣʦʥʝ 30-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ. 

ɺʝʨʭʥʠʝ ʧʘʯʢʠ ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʩʳʤʠ ʩʝʨʠʷʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ 

ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʚʘʣʫʥʥʦʡ, ʛʘʣʝʯʥʦʡ, ʛʨʘʚʠʡʥʦʡ ʠ ʧʝʩʯʘʥʦʡ ʬʨʘʢʮʠʡ. ʅʠʞʝʣʝʞʘʱʠʝ ʦʪʣʦʞʝʥʠʷ 

ʦʪʣʠʯʘʶʪʩʷ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʟʘʣʝʛʘʥʠʝʤ ʠ ʩʣʦʞʝʥʳ ʧʝʩʢʘʤʠ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʛʨʘʚʠʷ ʠ 

ʛʘʣʴʢʠ, ʧʦʜʩʪʠʣʘʝʤʳʤʠ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʤ ʠ ʛʘʣʝʯʥʦ-ʛʨʘʚʠʡʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩ ʧʨʦʩʣʦʷʤʠ ʠ 

ʣʠʥʟʘʤʠ ʘʣʝʚʨʠʪʦʚ ʠ ʧʝʩʢʦʚ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʜʝʪʨʠʪʘ ʨʘʢʦʚʠʥ ʤʦʣʣʶʩʢʦʚ. ʈʘʟʨʝʟ ʙʳʣ ʧʦʜʨʦʙʥʦ 

ʦʧʨʦʙʦʚʘʥ ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʘʥʘʣʠʟʦʚ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʟʘʨʠʩʦʚʢʘ ʦʙʥʘʞʝʥʠʷ 

ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʩ ʧʠʢʝʪʘʤʠ ʯʝʨʝʟ ʢʘʞʜʳʝ 100 ʤ. 

ʅʘ ʨʘʚʥʠʥʝ ʃʝʡʥʩʪʨʘʥʜʘ (ɿʝʤʣʷ ʆʩʢʘʨʘ II) ʦʙʥʘʨʫʞʝʥʦ ʜʚʘ ʪʦʨʬʷʥʠʢʘ: ʦʜʠʥ ʚ ʧʨʝʜʝʣʘʭ 

ʢʦʥʫʩʘ ʚʳʥʦʩʘ ʠ ʚʪʦʨʦʡ ʚ ʧʨʝʜʝʣʘʭ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʦʨʦʟʦʙʦʡʥʳʭ ʪʨʝʱʠʥ. ɺ ʦʙʝʠʭ ʪʦʯʢʘʭ 

ʥʘʙʣʶʜʝʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʢʘʢ ʥʘ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ, ʪʘʢ ʠ ʥʘ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʡ 

ʘʥʘʣʠʟʳ. ɺʟʷʪʳ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʧʨʦʙʳ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʠ 

ʩʪʨʦʝʥʠʠ ʧʦʢʨʦʚʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɿʝʤʣʠ ɸʣʴʙʝʨʪʘ I (ʚ 

ʯʘʩʪʥʦʩʪʠ ʧʦʣʫʦʩʪʨʦʚʘ ʄʠʪʨʘ), ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɿʝʤʣʠ ʍʦʢʦʥʘ VII, ɿʝʤʣʠ ʆʩʢʘʨʘ II (ʧ-ʦʚ 

ɹʨʶʛʝʨʘ) ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʦ. ɿʝʤʣʷ ʇʨʠʥʮʘ ʂʘʨʣʘ, ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʤʦʨʩʢʠʝ 

ʪʝʨʨʘʩʦʚʳʝ ʫʨʦʚʥʠ, ʧʨʦʩʣʝʞʠʚʘʶʱʠʝʩʷ ʚ ʠʟʫʯʝʥʥʳʭ ʨʘʡʦʥʘʭ. ʇʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ 

ʩʪʨʦʝʥʠʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʠ ʤʦʨʩʢʠʭ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʩʭʝʤ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʠʟʫʯʝʥʥʳʭ ʨʘʡʦʥʦʚ, ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʬʠʣʷ, ʢʦʣʦʥʢʠ ʠ ʨʘʟʨʝʟʳ. 
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ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ  

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʷ ʜʠʘʪʦʤʦʚʳʡ, 

ʬʦʨʘʤʠʥʠʬʝʨʦʚʳʡ ʠ ʩʧʦʨʦʚʦ-

ʧʳʣʴʮʝʚʦʡ ʘʥʘʣʠʟʳ, 

ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʝ, ʆʉʃ ʠ ʫʨʘʥ-

ʪʦʨʠʝʚʦʝ ʜʘʪʠʨʦʚʘʥʠʝ, ʘʥʘʣʠʟ ʧʦʪʝʨʴ 

ʤʘʩʩʳ ʧʨʠ ʧʨʦʢʘʣʠʚʘʥʠʠ, ʘ ʪʘʢʞʝ 

ʦʙʦʙʱʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

 ɼʠʘʪʦʤʦʚʳʡ ʘʥʘʣʠʟ ʠ ʘʥʘʣʠʟ 

ʧʦʪʝʨʴ ʤʘʩʩʳ ʧʨʠ ʧʨʦʢʘʣʠʚʘʥʠʠ 

ʚʳʧʦʣʥʷʣʠʩʴ ʚʝʜʫʱʠʤ ʠʥʞʝʥʝʨʦʤ 

ʌʦʤʠʯʝʚʦʡ ɽ.ɼ. ʚ ʭʠʤʠʢʦ-

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʈʅʎʐ ʚ 

ʧʝʨʠʦʜ ʩ 16 ʘʧʨʝʣʷ ʧʦ 11 ʠʶʥʷ 2025 ʛ. 

ɺ ʭʦʜʝ ʨʘʙʦʪ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʧʨʦʙʳ 

ʤʦʨʩʢʠʭ ʠ ʨʝʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠʟ 

ʨʘʟʨʝʟʦʚ ɺʄ19-59, ɺʄ19-25 ʠ ɺʄ19-

26, ʦʪʦʙʨʘʥʥʳʭ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ɿʝʤʣʠ ʅʦʨʜʝʥʰʝʣʴʜʘ (ʨʠʩ. 5.3). ɼʣʷ ʨʘʟʨʝʟʘ ɺʄ19-59 ʨʘʥʝʝ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ ʠ 4 ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʝ ʜʘʪʠʨʦʚʢʠ. ɼʣʷ 

ʨʘʟʨʝʟʦʚ ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʜʦʣʠʥʝ ɺʘʩʜʘʣʝʥ ɺʄ19-25 ʠ ɺʄ19-26 ʪʘʢʞʝ ʧʦʣʫʯʝʥʘ 

ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʘʷ ʧʨʠʚʷʟʢʘ (3 ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʝ ʜʘʪʳ) ʠ ʚʳʜʝʣʝʥʳ ʢʦʤʧʣʝʢʩʳ 

ʬʦʨʘʤʠʥʠʬʝʨ. ʈʘʥʝʝ, ʜʠʘʪʦʤʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʜʦʣʠʥʝ ɻʨʥyʜʘʣʝʥ (ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ɿʝʤʣʠ ʅʦʨʜʝʥʰʝʣʴʜʘ), ʨʘʟʨʝʟ ʚ ʢʦʪʦʨʦʡ ʩʭʦʞ ʩ ʨʘʟʨʝʟʦʤ ʚ ʜʦʣʠʥʝ 

ʉʝʤʤʝʣʴʜʘʣʝʥ. ʍʦʨʦʰʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʢʣʶʯʝʥʠʡ, ʢʦʤʧʣʝʢʩ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʥʝʝ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʟʚʝʩʪʥʳʡ ʚʦʟʨʘʩʪ ʠʟʫʯʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʙʫʩʣʘʚʣʠʚʘʶʪ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʚʳʙʨʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʠʘʪʦʤʦʚʦʛʦ ʘʥʘʣʠʟʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʠʩʢʦʧʘʝʤʦʡ ʜʠʘʪʦʤʦʚʦʡ ʬʣʦʨʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ 

ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ (ɼʠʘʪʦʤʦʚʳʝ é, 1974) ʠ ʚʢʣʶʯʘʣʠ ʧʦʤʠʤʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʫʜʘʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʦʩʘʜʢʝ, 

ʟʘʢʨʝʧʣʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʩ ʧʦʤʦʱʴʶ ʩʤʦʣʳ NAPHRAX ʩ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʨʝʣʦʤʣʝʥʠʷ 1,65 ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʝ 

ʜʣʷ ʦʮʝʥʢʠ ʥʘʣʠʯʠʷ ʜʠʘʪʦʤʝʡ ʠ ʠʭ ʦʙʠʣʠʷ, ʩʦʟʜʘʥʠʝ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʡ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʢʩʦʥʦʚ (ʨʠʩ. 5.4). 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʧʨʦʙ ʠʟ ʨʘʟʨʝʟʘ ɺʄ19-59 ʙʳʣʦ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 40 ʚʠʜʦʚ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʘ ʪʘʢʞʝ ʮʠʩʪʳ 

ʟʦʣʦʪʠʩʪʳʭ ʚʦʜʦʨʦʩʣʝʡ (Chrysophyta), ʩʪʚʦʨʢʠ ʜʠʘʪʦʤʝʡ ʦʙʥʘʨʫʞʝʥʳ ʚ 

7 ʦʙʨʘʟʮʘʭ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʠʩʘʥʥʳʤʠ ʜʠʘʪʦʤʦʚʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ 

ʨʘʟʨʝʟʘ ɺʄ19-59 ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʠʥʪʝʨʚʘʣʳ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʫʩʣʦʚʠʷ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ: 

1. ɺ ʠʥʪʝʨʚʘʣʝ 420-165 ʩʤ ʜʠʘʪʦʤʦʚʘʷ ʬʣʦʨʘ ʥʝ ʦʙʥʘʨʫʞʝʥʘ. 

2. ɺ ʠʥʪʝʨʚʘʣʝ 165-160 ʩʤ, ʚ ʘʣʝʚʨʠʪʘʭ ʦʪʤʝʯʝʥʳ ʢʘʢ 

ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʝ (Diploneis interrupta (22% ʦʪ ʦʙʱʝʛʦ ʩʦʩʪʘʚʘ 

ʜʠʘʪʦʤʝʡ), ʪʘʢ ʠ ʧʨʝʩʥʦʚʦʜʥʳʝ ʜʠʘʪʦʤʝʠ (Navicula Reinhardii (20%), 

Pinnularia curticostata (20%, ʨʠʩ. 5.4). ʂʦʤʧʣʝʢʩ ʦʪʣʠʯʘʝʪʩʷ 

ʥʘʠʙʦʣʴʰʠʤ ʚʠʜʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠʟ ʚʩʝʭ ʚʳʜʝʣʝʥʥʳʭ. ɺʝʨʦʷʪʥʦ, ʚ 

ʵʪʦʪ ʚʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ ʩʫʱʝʩʪʚʦʚʘʣ ʤʝʣʢʠʡ ʨʘʩʧʨʝʩʥʝʥʥʳʡ 

ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʡ ʧʘʣʝʦʚʦʜʦʸʤ, ʦʪʜʝʣʝʥʥʳʡ ʦʪ ʤʦʨʷ. 

3. ɺ ʠʥʪʝʨʚʘʣʝ 160-150 ʩʤ ʚ ʪʦʨʬʝ, ʦʪʣʦʞʠʚʰʝʤʩʷ 7860+120 ʣ.ʥ., 

ʦʙʥʘʨʫʞʝʥʳ ʝʜʠʥʠʯʥʳʝ ʧʨʝʩʥʦʚʦʜʥʳʝ ʜʠʘʪʦʤʝʠ. 

 
ʈʠʩʫʥʦʢ 5.3 ï ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʨʘʟʨʝʟʦʚ ɺʄ19-59, ɺʄ19-25 ʠ 

ɺʄ19-26 

 
ʈʠʩʫʥʦʢ 5.4 ï 

ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ 

ʜʠʘʪʦʤʝʡ ʠʟ ʨʘʟʨʝʟʘ 

ɺʄ19-59 ï Pinnularia 

viridis (ʩʣʝʚʘ) ʠ 

Diploneis interrupta 

(ʩʧʨʘʚʘ) 
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4. ɺ ʠʥʪʝʨʚʘʣʝ 140-130 ʩʤ ʚ ʘʣʝʚʨʠʪʘʭ ʦʪʤʝʯʝʥ ʢʦʤʧʣʝʢʩ, ʩʭʦʞʠʡ ʩ ʦʧʠʩʘʥʥʳʤ ʚ 

ʠʥʪʝʨʚʘʣʝ 165-160 ʩʤ, ʥʦ ʥʝʩʢʦʣʴʢʦ ʙʝʜʥʝʝ ʧʦ ʚʠʜʦʚʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ. ɼʘʥʥʦʝ ʩʦʦʙʱʝʩʪʚʦ 

ʜʠʘʪʦʤʝʡ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʠʤ ʚʢʣʘʜʦʤ ʚ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʟʦʛʘʣʦʙʥʳʭ ʚʠʜʦʚ (Diploneis 

interrupta (47%, ʨʠʩ. 5.4). ɺʝʨʦʷʪʥʦ, ʩʫʱʝʩʪʚʦʚʘʣ ʤʝʣʢʠʡ ʤʝʥʝʝ ʨʘʩʧʨʝʩʥʝʥʥʳʡ 

ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʡ ʧʘʣʝʦʚʦʜʦʝʤ, ʯʝʤ ʨʘʥʝʝ.  

5. ɺ ʠʥʪʝʨʚʘʣʝ 125-120 ʩʤ ʚ ʘʣʝʚʨʠʪʘʭ ʦʙʥʘʨʫʞʝʥʥʳʡ ʧʨʝʩʥʦʚʦʜʥʳʡ ʙʝʥʪʦʩʥʳʡ 

ʜʠʘʪʦʤʦʚʳʡ ʢʦʤʧʣʝʢʩ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʮʠʜʦʬʠʣʴʥʳʤʠ ʵʧʠʬʠʪʥʳʤʠ 

ʚʠʜʘʤʠ ï Tabellaria flocculosa (40%), Encyonema pausistriata (31%), Eunotia bidens (17%), ʠ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʠʩʪ Chrysophyta ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʤʝʣʢʦʛʦ ʭʦʣʦʜʥʦʛʦ 

ʘʮʠʜʦʬʠʣʴʥʦʛʦ ʚʦʜʦʝʤʘ. 

6. ɺ ʠʥʪʝʨʚʘʣʝ 120-70 ʩʤ ʜʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. 

7. ɺ ʠʥʪʝʨʚʘʣʝ 70-60 ʩʤ ʚ ʣʠʥʟʘʭ ʪʦʨʬʘ ʦʪʤʝʯʝʥʳ ʤʘʣʦʯʠʩʣʝʥʥʳʝ ʧʨʝʩʥʦʚʦʜʥʳʝ 

ʜʠʘʪʦʤʝʠ. 

8. ɺ ʠʥʪʝʨʚʘʣʝ 55-60 ʩʤ ʜʠʘʪʦʤʝʠ ʦʪʩʫʪʩʪʚʫʶʪ. 

9. ɺ ʠʥʪʝʨʚʘʣʝ 55-50 ʩʤ ʚ ʣʠʥʟʘʭ ʪʦʨʬʘ, ʦʙʨʘʟʦʚʘʥʥʳʭ 3740+210 ʣ.ʥ. ʦʙʥʘʨʫʞʝʥ 

ʧʨʝʩʥʦʚʦʜʥʳʡ ʙʝʥʪʦʩʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʜʠʘʪʦʤʝʷʤʠ, ʧʨʝʜʧʦʯʠʪʘʶʱʠʤʠ 

ʚʦʜʥʫʶ ʩʨʝʜʫ ʩ ʥʝʡʪʨʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ pʅ (Pinnularia viridis (48%) ʠ P. aff. spitzbergensis 

(16%)). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝʛʣʫʙʦʢʦʛʦ ʭʦʣʦʜʥʦʛʦ ʧʨʝʩʥʦʛʦ ʚʦʜʦʝʤʘ, ʩ 

ʟʘʪʦʨʬʦʚʘʥʥʳʤʠ ʙʝʨʝʛʘʤʠ. 

ɺ ʧʨʦʙʘʭ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʪʦʯʢʘʭ ɺʄ19-25 ʠ ɺʄ19-26 ʩʪʚʦʨʦʢ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ɸʥʘʣʠʟ ʧʦʪʝʨʴ ʤʘʩʩʳ ʧʨʠ ʧʨʦʢʘʣʠʚʘʥʠʠ ʧʨʦʚʝʜʝʥ ʧʦ ʤʝʪʦʜʠʢʝ (Heiri 2001) ʜʣʷ 44 

ʦʙʨʘʟʮʦʚ. ɺ 11 ʧʨʦʙʘʭ ʨʘʟʨʝʟʘ ɺʄ19-25 ʧʦʪʝʨʷ ʤʘʩʩʳ ʧʨʠ ʧʨʦʢʘʣʠʚʘʥʠʠ ʥʝʟʥʘʯʠʪʝʣʴʥʘ ʠ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 5,3% ʜʦ 6,5%. ʉʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʫʛʣʝʨʦʜʘ ʚ ʦʩʘʜʢʝ ʨʘʟʨʝʟʘ ɺʄ19-26 ʥʠʞʝ, ʯʝʤ ʚ ʨʘʟʨʝʟʝ ɺʄ19-25, ʟʥʘʯʝʥʠʷ ʧʦʪʝʨʠ ʤʘʩʩʳ ʧʨʠ 

ʧʨʦʢʘʣʠʚʘʥʠʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 3,1% ʜʦ 5,0%. ɺ ʨʝʯʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʨʘʟʨʝʟʘ ɺʄ19-59 

ʪʘʢʞʝ ʦʪʤʝʯʝʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ ʠʟʤʝʥʝʥʠʝ ʧʨʦʮʝʥʪʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʘʥʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʯʠʩʣʘ ʦʙʨʘʟʮʦʚ (ʦʪ 5,1% ʜʦ 9,8%), ʦʜʥʘʢʦ ʦʪʤʝʯʝʥʳ ʧʠʢʠ ʚ ʣʠʥʟʘʭ 

ʪʦʨʬʘ ï ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʧʦʪʝʨʷ ʤʘʩʩʳ ʧʨʠ ʧʨʦʢʘʣʠʚʘʥʠʠ ʩʦʩʪʘʚʠʣʘ 42,2%, ʚ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʨʘʟʨʝʟʘ ï 14,8%.  

ʆʧʨʝʜʝʣʝʥʠʝ ʘʙʩʦʣʶʪʥʦʛʦ ʚʦʟʨʘʩʪʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʠʟʫʯʝʥʥʳʭ ʚ ʭʦʜʝ 

ʧʦʣʝʚʳʭ ʩʝʟʦʥʦʚ 2022-2024 ʛʛ., ʚʳʧʦʣʥʷʣʦʩʴ ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʪʠʯʝʩʢʠ ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʡ 

ʣʶʤʠʥʝʩʮʝʥʮʠʠ (ʆʉʃ-ʜʘʪʠʨʦʚʘʥʠʝ) ʚ çʃʘʙʦʨʘʪʦʨʠʠ ʦʧʪʠʯʝʩʢʠ ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʡ 

ʣʶʤʠʥʝʩʮʝʥʮʠʠè ʌɻɹʋ çʀʥʩʪʠʪʫʪ ʂʘʨʧʠʥʩʢʦʛʦè, ʫʨʘʥ-ʪʦʨʠʝʚʦʛʦ ʠ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ 

ʜʘʪʠʨʦʚʘʥʠʷ ʚ çʅʘʫʯʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʷʨʥʳʭ ʨʝʛʠʦʥʦʚ ʠ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘè ʉʇʙɻʋ. ʇʦ ʜʘʥʥʳʤ ʆʉʃ-ʜʘʪʠʨʦʚʘʥʠʷ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʪʣʦʞʝʥʠʷ ʥʘ ʤʳʩʝ ʄʘʢʚʠʪʠ ʚ ʥʠʞʥʝʡ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ 

ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʦʢʦʣʦ 121-157 ʪʳʩʷʯ ʣʝʪ ʥʘʟʘʜ. ʈʘʜʠʦʫʛʣʝʨʦʜʥʦʝ ʜʘʪʠʨʦʚʘʥʠʝ ʦʪʦʙʨʘʥʥʳʭ 

ʟʜʝʩʴ ʞʝ ʢʦʩʪʝʡ ʙʝʣʦʛʦ ʤʝʜʚʝʜʷ ʧʦʢʘʟʘʣʦ ʚʦʟʨʘʩʪ, ʙʣʠʟʢʠʡ ʢ ʟʘʧʨʝʜʝʣʴʥʦʤʫ (ʦʢʦʣʦ 40000 ʣ.ʥ.). 

ɼʣʷ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʦ. ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ (ʨʘʚʥʠʥʳ ʉʘʨʩ ʠ ʂʘʬʬʦʡʨʘ) ʚʧʝʨʚʳʝ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʟʥʘʯʝʥʠʷ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦʢʦʣʦ 16000 ʣ.ʥ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʬʦʨʘʤʠʥʠʬʝʨʦʚʦʛʦ ʘʥʘʣʠʟʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʠè ʅ.ɺ. ʂʫʧʨʠʷʥʦʚʦʡ ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʤʠʢʨʦʬʘʫʥʠʩʪʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʜʣʷ ʦʪʣʦʞʝʥʠʡ ʤʳʩʘ ʄʘʢʚʠʪʠ ʠ ʇʦʣʠʧʶʥʪʝʥ, ʛʜʝ 

ʚʩʢʨʳʚʘʶʪʩʷ ʦʩʘʜʢʠ, ʚʦʟʨʘʩʪʦʤ ʜʦ 115 ʪʳʩ. ʣ.ʥ. ɺr ʷʚʣʝʥʦ, ʯʪʦ ʦʪʣʦʞʝʥʠʷ ʚ ʙʘʟʘʣʴʥʦʡ ʯʘʩʪʠ 

ʨʘʟʨʝʟʘ ʥʘ ʤʳʩʝ ʇʦʣʠʧʶʥʪʝʥ, ʩʦʧʦʩʪʘʚʠʤʳʝ ʧʦ ʚʦʟʨʘʩʪʫ ʩ ʵʝʤʩʢʠʤʠ-ʨʘʥʥʝʚʠʩʣʠʥʩʢʠʤʠ, 

ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʤʝʣʢʦʚʦʜʥʦʤ ʙʦʨʝʘʣʴʥʦʤ ʙʘʩʩʝʡʥʝ (ʟʘʣʠʚ ʠʣʠ ʣʘʛʫʥʘ), ʢʦʪʦʨʳʡ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʳʪʳʚʘʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʧʨʝʩʥʝʥʠʝ, ʦʙʤʝʣʝʥʠʝ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʦʙʱʠʤ 

ʧʦʭʦʣʦʜʘʥʠʝʤ. ʀʟʫʯʝʥʠʝ ʬʦʨʘʤʠʥʠʬʝʨ ʜʝʣʴʪʦʚʦʡ ʪʦʣʱʠ (ʩʨʝʜʥʝʚʠʩʣʠʥʩʢʦʡ) ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʦʪʣʦʞʝʥʠʷ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʚ ʭʦʣʦʜʥʦʤ, ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʦʤ ʙʘʩʩʝʡʥʝ, ʥʘʭʦʜʷʱʝʤʩʷ ʧʦʜ 
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ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʩʧʨʝʩʥʸʥʥʳʭ ʚʦʜ ʠ ʘʢʪʠʚʥʦʛʦ ʧʨʠʜʦʥʥʦʛʦ ʪʝʯʝʥʠʷ. ʌʦʨʘʤʠʥʠʬʝʨʦʚʳʡ ʘʥʘʣʠʟ 

ʦʪʣʦʞʝʥʠʡ ʥʘ ʤʳʩʝ ʄʘʢʚʠʪʠ, ʪʘʢʞʝ ʠʤʝʶʱʠʭ ʩʨʝʜʥʝʚʠʩʣʠʥʩʢʠʡ ʚʦʟʨʘʩʪ, ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ 

ʩʭʦʞʝʛʦ ʢʦʤʧʣʝʢʩʘ ʬʦʨʘʤʠʥʠʬʝʨ, ʢʘʢ ʠ ʚ ʦʪʣʦʞʝʥʠʷʭ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ ʥʘ ʤʳʩʝ ʇʦʣʠʧʶʥʪʝʥ, 

ʢʦʪʦʨʳʡ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʩ ʝʜʠʥʠʯʥʳʤʠ ʤʝʣʢʦʚʦʜʥʳʤʠ ʘʨʢʪʠʯʝʩʢʠʤʠ ʚʠʜʘʤʠ, 

ʦʪʨʘʞʘʶʱʠʤʠ ʭʦʣʦʜʥʳʝ ʫʩʣʦʚʠʷ. ʆʙʥʘʨʫʞʝʥʥʳʡ ʚʳʰʝ ʧʦ ʨʘʟʨʝʟʫ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʡ 

ʢʦʤʧʣʝʢʩ ʟʘʤʝʱʘʝʪʩʷ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʤ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʸʧʣʳʤ, ʥʦʨʤʘʣʴʥʦ-ʤʦʨʩʢʠʤ, 

ʤʝʣʢʦʚʦʜʥʳʤ ʢʦʤʧʣʝʢʩʦʤ, ʩʚʷʟʘʥʥʳʤ c ʧʦʪʝʧʣʝʥʠʝʤ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʠʣʠ 

ʩʢʦʨʨʝʣʠʨʦʚʘʪʴ ʵʪʠ ʦʙʥʘʞʝʥʠʷ. 

ʇʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝcʢʠʝ ʨʘʙʦʪʳ 

ɺ ʧʝʨʠʦʜ ʩ 15 ʘʧʨʝʣʷ ʧʦ 9 ʤʘʷ ʚʝʜ. ʠʥʞʝʥʝʨʘʤʠ ʖ.ɸ. ʂʫʙʣʠʮʢʠʤ ʠ ʇ.ɸ. ʃʝʦʥʪʴʝʚʳʤ 

2025 ʛ. ʚ ʦʟʝʨʘʭ ʄʝʜʘʣʝʥ ʠ ʀʩʪʴʦʨʥʘ ʢ ʚʦʩʪʦʢʫ ʦʪ ʧ. ɹʘʨʝʥʮʙʫʨʛ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʢʦʣʦʥʢʠ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʙʘʪʠʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ. ʄʦʱʥʦʩʪʴ ʚʩʢʨʳʪʳʭ ʦʪʣʦʞʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 94 ʩʤ ʚ ʦʟ. ʄʝʜʘʣʝʥ ʠ 

164 ʩʤ ʚ ʦʟ. ʀʩʪʴʦʨʥʘ. ʆʪʣʦʞʝʥʠʷ ʦʟʝʨ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʬʦʨʤʠʨʦʚʘʥʳ ʟʘ ʩʯʝʪ ʚʳʥʦʩʘ 

ʣʝʜʥʠʢʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠʭ ʠʟʫʯʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʝʨʠʛʣʷʮʠʘʣʴʥʳʭ ʟʦʥ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʧʦʩʪʘʚʠʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʥʘʙʣʶʜʘʝʤʦʝ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ ʩ ʨʝʣʠʢʪʦʚʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʣʝʜʥʠʢʦʚʳʭ ʵʧʦʭ, ʦ ʤʝʭʘʥʠʟʤʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʦ ʥʝ ʪʘʢ ʤʥʦʛʦ. 

ʂʝʨʥʳ ʦʟʝʨʥʳʭ ʦʪʣʦʞʝʥʠʡ ʭʨʘʥʷʪʩʷ ʚ ɹʘʨʝʥʮʙʫʨʛʝ ʜʦ ʚʦʟʤʦʞʦʩʪʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠʭ 

ʥʝʥʘʨʫʰʝʥʥʳʤʠ ʚ ʟʘʤʦʨʦʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘ ʤʘʪʝʨʠʢ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʘ ʙʘʟʝ ʈɻʇʋ ʠʤ. ɸ. ʀ. ɻʝʨʮʝʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ 

ʨʘʙʦʪʳ, ʚʢʣʶʯʘʶʱʠʝ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʚʳʧʦʣʥʝʥʠʝ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʦʛʝʥʥʦʡ/ ʢʘʨʙʦʥʘʪʥʦʡ/ ʤʠʥʝʨʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʦʩʘʜʢʘ, ʜʘʪʠʨʦʚʘʥʠʝ (210Pb, 137Cs, ʚʘʨʚʦʭʨʦʥʦʣʦʛʠʷ) ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʝʡ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʤʦʛʫʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʤʝʭʘʥʠʟʤ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʪʝʧʣʝʥʠʷ, ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʵʪʦʪ ʧʨʦʮʝʩʩ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʙʦʣʝʝ 

ʜʨʝʚʥʠʭ ʦʪʣʦʞʝʥʠʡ-ʘʥʘʣʦʛʦʚ (ʣʝʥʪʦʯʥʳʭ ʛʣʠʥ). 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ: 

XI ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʂʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ ʧʦ ʠʟʫʯʝʥʠʶ 

ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ, 15-20 ʩʝʥʪʷʙʨʷ, 2025 ʛ., ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ. 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ, ʧʦʩʚʷʱʝʥʥʘʷ 100-ʣʝʪʠʶ ʜʦʛʦʚʦʨʘ ʦ 

ʐʧʠʮʙʝʨʛʝʥʝ çʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ 

2025è 23ï24 ʦʢʪʷʙʨʷ 2025 ʛ. ʄʫʨʤʘʥʩʢ, ʈʦʩʩʠʷ. 

ɽʞʝʛʦʜʥʳʡ ʩʝʤʠʥʘʨ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ çʈʝʣʴʝʬ ʠ 

ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ɸʨʢʪʠʢʠ, ʉʫʙʘʨʢʪʠʢʠ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʈʦʩʩʠʠè ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 

ʜʝʢʘʙʨʴ, 2025 ʛ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ: 

ʉʦʣʦʚʴʝʚʘ ɼ.ɸ., ɺʝʨʢʫʣʠʯ ʉ.ʈ., ʇʫʰʠʥʘ ɿ.ɺ., ʉʘʚʝʣʴʝʚʘ ʃ.ɸ., ɿʘʟʦʚʩʢʘʷ ʕ.ʇ. 

ʇʦʩʣʝʣʝʜʥʠʢʦʚʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɿʝʤʣʠ 

ʅʦʨʜʝʥʰʝʣʴʜʘ (ʦ-ʚ ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ) ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʣʦʞʝʥʠʡ ʚ ʜʦʣʠʥʝ 

ɻʨʸʥʜʘʣʝʥ // ɻʝʦʤʦʨʬʦʣʦʛʠʷ ʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʷ, 2025. (ʚ ʧʝʯʘʪʠ) 

ʆʢʫʥʝʚ ɸ.ʉ., ʌʦʤʠʯʝʚʘ ɽ.ɼ., ʉʦʣʦʚʴʝʚʘ ɼ.ɸ., ɺʝʨʢʫʣʠʯ ʉ.ʈ. ʇʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ɿʝʤʣʠ ʆʩʢʘʨʘ II ʠ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ɿʝʤʣʠ ʇʨʠʥʮʘ ʂʘʨʣʘ (ʐʧʠʮʙʝʨʛʝʥ) // ʈʝʣʴʝʬ ʠ ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ɸʨʢʪʠʢʠ, 

ʉʫʙʘʨʢʪʠʢʠ ʠ ʉʝʚʝʨʦ-ɿʘʧʘʜʘ ʈʦʩʩʠʠ. 2024. ɺʳʧʫʩʢ 11, ʩ. 269-274. 

ʉʦʣʦʚʴʝʚʘ ɼ.ɸ., ʆʢʫʥʝʚ ɸ.ʉ., ʂʫʧʨʠʷʥʦʚʘ ʅ.ɺ., ɺʝʨʢʫʣʠʯ ʉ.ʈ. ʇʘʣʝʦʤʦʨʩʢʠʝ ʫʩʣʦʚʠʷ 

ʚʦ ʚʨʝʤʷ ʨʘʥʥʝʛʦʣʦʮʝʥʦʚʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʐʧʠʮʙʝʨʛʝʥʘ // 
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ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ ï 2025: ʊʝʟ. ʜʦʢʣ. 

XVI ʄʝʞʜʫʥʘʨ. ʥʘʫʯ. ʢʦʥʬ., ʧʦʩʚʷʱʝʥʥʦʡ 100-ʣʝʪʠʶ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ ʜʦʛʦʚʦʨʘ ʦ 

ʐʧʠʮʙʝʨʛʝʥʝ (ʛ. ʄʫʨʤʘʥʩʢ, 23ï24 ʦʢʪʷʙʨʷ 2025 ʛ.). ɸʧʘʪʠʪʳ: ʀʟʜ-ʚʦ ʌʀʎ ʂʅʎ ʈɸʅ, 2025. 

ʉ. 94-95. 

ʉʦʣʦʚʴʝʚʘ ɼ.ɸ., ʆʢʫʥʝʚ ɸ.ʉ., ʂʫʧʨʠʷʥʦʚʘ ʅ.ɺ., ɺʝʨʢʫʣʠʯ ʉ.ʈ. ʆʩʥʦʚʥʳʝ ʯʝʨʪʳ 

ʩʪʨʦʝʥʠʷ ʧʦʢʨʦʚʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɿʝʤʣʠ ʅʦʨʜʝʥʰʝʣʴʜʘ (ʦ. 

ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ) // ʊʝʟʠʩʳ XI ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʠʟʫʯʝʥʠʶ ʯʝʪʚʝʨʪʠʯʥʦʛʦ 

ʧʝʨʠʦʜʘ (15ï20 ʩʝʥʪʷʙʨʷ 2025 ʛ., ʀʥʩʪʠʪʫʪ ʂʘʨʧʠʥʩʢʦʛʦ, ʉʘʥʢʪ ʇʝʪʝʨʙʫʨʛ) / ʂʦʤʠʩʩʠʷ ʧʦ 

ʠʟʫʯʝʥʠʶ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʠ ʆʅɿ ʈɸʅ, ʀʥʩʪʠʪʫʪ ʂʘʨʧʠʥʩʢʦʛʦ, ʀʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʠʠ 

ʈɸʅ. ï ʉʇʙ. ʀʥʩʪʠʪʫʪ ʂʘʨʧʠʥʩʢʦʛʦ, 2025. ʉ.172. 

ʆʢʫʥʝʚ ɸ.ʉ., ʉʦʣʦʚʴʝʚʘ ɼ.ɸ., ʌʦʤʠʯʝʚʘ ɽ.ɼ., ʂʫʧʨʠʷʥʦʚʘ ʅ.ɺ., ʄʘʢʩʠʤʦʚ ʌ.ɽ., 

ɻʨʠʛʦʨʴʝʚ ɺ.ɸ. ʅʦʚʳʝ ʜʘʥʥʳʝ ʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ɿʝʤʣʠ ʇʨʠʥʮʘ ʂʘʨʣʘ (ʘʨʭ. 

ʐʧʠʮʙʝʨʛʝʥ) // ʊʝʟʠʩʳ  XI ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʠʟʫʯʝʥʠʶ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ 

(15ï20 ʩʝʥʪʷʙʨʷ 2025 ʛ., ʀʥʩʪʠʪʫʪ ʂʘʨʧʠʥʩʢʦʛʦ, ʉʘʥʢʪ ʇʝʪʝʨʙʫʨʛ) / ʂʦʤʠʩʩʠʷ ʧʦ ʠʟʫʯʝʥʠʶ 

ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʠ ʆʅɿ ʈɸʅ, ʀʥʩʪʠʪʫʪ ʂʘʨʧʠʥʩʢʦʛʦ, ʀʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʠʠ ʈɸʅ. ï 

ʉʇʙ.: ʀʥʩʪʠʪʫʪ ʂʘʨʧʠʥʩʢʦʛʦ, 2025. ʉ.129-130. 
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ʄʝʨʦʧʨʠʷʪʠʝ 5 ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ. 

 

ʄʝʨʦʧʨʠʷʪʠʝ 6. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʜʠʥʘʤʠʢʘ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ 

ɺ 2025 ʛ. ʨʘʙʦʪʳ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʥʘ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ ʙʳʣʠ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʨʦʜʦʣʞʝʥʠʝ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʜʠʥʘʤʠʢʦʡ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʝʞʠʤʘ ʤʝʨʟʣʳʭ ʧʦʨʦʜ ʥʘ ʩʫʱʝʩʪʚʫʶʱʝʡ ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʥʘ ʝʝ ʨʘʩʰʠʨʝʥʠʝ 

ʧʫʪʝʤ ʦʙʫʩʪʨʦʡʩʪʚʘ ʥʦʚʳʭ ʩʢʚʘʞʠʥ. ɺ 2025 ʛ. ʟʘʜʘʯʠ ʚʢʣʶʯʘʣʠ ʤʦʥʠʪʦʨʠʥʛ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʤʝʨʟʣʦʪʳ, ʤʝʪʦʜʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʫʛʨʦʚ ʧʫʯʝʥʠʷ ʠ ʜʨʫʛʠʭ ʬʦʨʤ 

ʤʝʨʟʣʦʪʥʦʛʦ ʨʝʣʴʝʬʘ, ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ ʧʦʜʤʝʨʟʣʦʪʥʳʭ ʠ ʥʘʜʤʝʨʟʣʦʪʥʳʭ ʚʦʜ ʜʣʷ ʦʮʝʥʢʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʝʨʥʦʚ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 

ʉʝʪʴ ʤʝʨʟʣʦʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ, ʩʦʟʜʘʚʘʝʤʘ ̫ʈɸʕ-ʐ ɸɸʅʀʀ ʩ 2016 ʛ., 

ʷʚʣʷʝʪʩʷ ʙʘʟʦʡ ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʠʢ ʤʦʥʠʪʦʨʠʥʛʘ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ, 

ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʠʦʣʠʪʦʟʦʥʳ ʈʌ. ɺ ʩʚʷʟʠ ʩ ʨʘʟʚʝʨʪʳʚʘʥʠʝʤ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʬʦʥʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ (ɻʉʄ 

ʉʄʄ) ʚʦʟʥʠʢʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʩʢʚʘʞʠʥʳ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ 

ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʙʫʨʝʥʠʝ ʨʷʜʘ 

ʦʧʳʪʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʥʝʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ ʚ ʨʘʡʦʥʝ ʜʝʡʩʪʚʫʶʱʝʡ ʧʣʦʱʘʜʢʠ CALM ʠ ʚ 

ʨʘʡʦʥʝ ʪʝʨʤʦʤʝʪʨʠʯʝʩʢʦʡ ʩʢʚʘʞʠʥʳ ˉ8ʘ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʢʚʘʞʠʥ ʧʦʢʘʞʝʪ, ʢʘʢʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʚ ʠʟʤʝʨʝʥʠʷ ʤʦʞʝʪ ʚʥʦʩʠʪʴ ʢʦʥʩʪʨʫʢʮʠʷ 

ʜʝʡʩʪʚʫʶʱʠʭ ʩʢʚʘʞʠʥ ʚ ʩʠʩʪʝʤʝ ɻʉʄ ʉʄʄ. ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʳʷʚʣʝʥʠʝ 

ʭʘʨʘʢʪʝʨʘ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʢʨʠʚʦʡ ʥʠʞʝ ʛʣʫʙʠʥʳ ʥʫʣʝʚʳʭ ʘʤʧʣʠʪʫʜ, ʪʘʢ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʥʘʷ 

ʢʨʠʚʘʷ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʬʣʫʢʪʫʘʮʠʠ ʢʣʠʤʘʪʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʢʦʚ ʠ ʩʦʪʝʥ 

ʣʝʪ. ɼʣʷ ʵʪʦʛʦ ʧʝʨʚʘʷ ʛʣʫʙʦʢʘʷ ʦʧʳʪʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʩʢʚʘʞʠʥʘ ʙʳʣʘ ʧʨʦʙʫʨʝʥʘ ʚ ʨʘʡʦʥʝ ʛ. 

ʉʘʣʝʭʘʨʜ ʚ ʢʦʥʮʝ 2024 ʛ. ʇʨʠ ʵʪʦʤ, ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ ʚ ʩʝʪʠ ʈɸʕ-ʐ ʥʝʪ ʩʢʚʘʞʠʥ, ʛʣʫʙʠʥʘ 

ʢʦʪʦʨʳʭ ʙʳ ʧʨʝʚʳʰʘʣʘ ʦʪʤʝʪʢʫ ʚ 25 ʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʜʥʘ ʠʟ ʟʘʜʘʯ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ï ʧʦʠʩʢ ʠ 

ʨʘʩʯʠʩʪʢʘ ʛʣʫʙʦʢʠʭ ʫʛʣʝʨʘʟʚʝʜʦʯʥʳʭ ʠ ʤʝʨʟʣʦʪʥʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ ʥʘ ʶʛʦ-

ʚʦʩʪʦʢʝ ʦʪ ʛ. ʆʣʘʬ, ʧʣʘʪʦ ʥʘ ʚʦʩʪʦʢ ʦʪ ʧʦ. ʂʦʣʩʙʝʡ ʠ ʚ ʨʘʡʦʥʝ ʧʦʩʝʣʢʘ ʇʠʨʘʤʠʜʘ. 
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ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ 8 ʤʘʨʪʘ ʧʦ 19 ʘʧʨʝʣʷ 2025 

ʛ. ʢʦʣʣʝʢʪʠʚʦʤ ʠʟ 3-ʭ ʯʝʣʦʚʝʢ: ɼʝʤʠʜʦʚ ʅ.ʕ., ʉʪʝʧʘʥʝʮ ɸ.ɸ., ʅʦʚʠʢʦʚ ɸ.ʃ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʥʘʫʯʥʦʡ ʮʝʣʴʶ ʚ ʨʘʤʢʘʭ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʧʨʦʚʝʜʝʥʦ: 

ï ʙʫʨʝʥʠʝ ʪʨʝʭ ʩʢʚʘʞʠʥ ʛʣʫʙʠʥʦʡ 3,2 ʤ ʢʦʣʦʥʢʦʚʳʤ ʩʧʦʩʦʙʦʤ ʥʘ ʧʣʦʱʘʜʢʝ 

ʤʦʥʠʪʦʨʠʥʛʘ ʉʊʉ ʚ ʨʘʡʦʥʝ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ: ʦʜʥʘ ʩʢʚʘʞʠʥʘ ʦʙʩʘʞʝʥʘ ʧʦʣʥʦʩʪʴʶ ʧʦ 

ʤʝʪʦʜʠʢʝ ɻʉʄ ʉʄʄ, ʚʪʦʨʘʷ ï ʦʙʩʘʞʝʥʘ ʧʣʘʩʪʠʢʦʚʦʡ ʪʨʫʙʢʦʡ ʚʥʝʰʥʠʤ ʜʠʘʤʝʪʨʦʤ 3 ʩʤ, ʠ 

ʪʨʝʪʴʷ ʩʢʚʘʞʠʥʘ ʥʝ ʦʙʩʘʞʝʥʘ; 

ï ʙʫʨʝʥʠʝ ʩʢʚʘʞʠʥʳ ʛʣʫʙʠʥʦʡ 2,0 ʤ ʨʷʜʦʤ ʩ ʩʢʚʘʞʠʥʦʡ 8ʘ ʢʦʣʦʥʢʦʚʳʤ ʩʧʦʩʦʙʦʤ 

(ʩʢʚʘʞʠʥʘ ʦʙʩʘʞʝʥʘ ʧʣʘʩʪʠʢʦʚʦʡ ʪʨʫʙʢʦʡ ʚʥʝʰʥʠʤ ʜʠʘʤʝʪʨʦʤ 3 ʩʤ); 

ï ʚ ʨʘʡʦʥʝ ʧʦʩʝʣʢʘ ʇʠʨʘʤʠʜʘ ʧʨʦʚʝʜʝʥʘ ʪʝʨʤʦʤʝʪʨʠʷ 13 ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʬʦʥʦʚʳʭ 

ʩʢʚʘʞʠʥ; 

ï ʚ ʨʘʡʦʥʝ ʇʠʨʘʤʠʜʘ ʦʙʩʣʝʜʦʚʘʥʳ 20 ʫʛʣʝʧʦʠʩʢʦʚʳʭ ʩʢʚʘʞʠʥ, ʥʘ ʙʝʨʝʛʫ ʙʫʭʪʳ ʇʝʪʫʥʴʷ 

ʦʙʥʘʨʫʞʝʥʘ ʩʢʚʘʞʠʥʘ ʩ ʯʠʩʪʳʤ ʩʪʚʦʣʦʤ ʛʣʫʙʠʥʦʡ 40 ʤ, ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʧʦʜ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʪʝʨʤʦʤʝʪʨʠʯʝʩʢʦʡ ʢʦʩʦʡ; 

ï ʚʠʟʫʘʣʴʥʦ ʦʙʩʣʝʜʦʚʘʥʳ 12 ʟʜʘʥʠʡ ʚ ʧʦʩʝʣʢʝ ʇʠʨʘʤʠʜʘ ʩ ʬʠʢʩʘʮʠʝʡ ʜʝʬʦʨʤʘʮʠʡ 

ʬʫʥʜʘʤʝʥʪʘ; 

ï ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʪʨʝʭ ʤʥʦʛʦʣʝʪʥʠʭ ʙʫʛʨʦʚ ʧʫʯʝʥʠʷ ʚ ʜʦʣʠʥʘʭ 

ʍʦʣʣʝʥʜʘʨ, ʈʝʡʥʜʘʣʝʥ, ʍʦʨʙʠʜʘʣʝʥ, ʪʘʤ ʞʝ ʦʪʦʙʨʘʥʳ 9 ʧʨʦʙ ʦʟʝʨʥʳʭ, ʧʦʜʤʝʨʟʣʦʪʥʳʭ ʠ 

ʥʘʜʤʝʨʟʣʦʪʥʳʭ ʚʦʜ ʜʣʷ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ; 

ï ʚ ʛʨʫʥʪʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʦʚʝʜʝʥʘ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ 10 ʢʝʨʥʦʚ ʜʣʷ ʭʠʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʠ ʚʳʧʦʣʥʝʥʳ ʠʟʤʝʨʝʥʠʷ ʚʝʩʦʚʦʡ ʚʣʘʞʥʦʩʪʠ. 

ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʚ ʣʝʪʥʠʡ ʩʝʟʦʥ ʧʨʦʚʦʜʠʣʠʩʴ 

ɼʝʤʠʜʦʚʳʤ ɺ.ʕ. ʠ ʇʨʦʚʦʪʦʨʦʚʦʡ ɽ.ɸ. (ʅʀʎ 

çʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ) ʠ ʙʳʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ 

ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯʘʭ: 

ï ʤʦʥʠʪʦʨʠʥʛ ʭʦʜʘ ʪʝʤʧʝʨʘʪʫʨ ʚ ʦʧʦʨʥʳʭ 

ʩʢʚʘʞʠʥʘʭ ʤʝʨʟʣʦʪʥʦʛʦ ʧʦʣʠʛʦʥʘ ʧ. ɹʘʨʝʥʮʙʫʨʛ ʠ 

ʨʘʡʦʥʘ ʧʦʩ. ʇʠʨʘʤʠʜʘ; 

ï ʤʦʥʠʪʦʨʠʥʛ ʤʦʱʥʦʩʪʠ ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ ʩʣʦʷ 

(ʉʊʉ) ʥʘ ʧʣʦʱʘʜʢʘʭ CALM ɹʘʨʝʥʮʙʫʨʛ ʠ CALM 

ɸʣʴʭʦʨʥ; 

ï ʤʦʥʠʪʦʨʠʥʛ ʨʘʟʚʠʪʠʷ ʢʨʠʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧ. ɹʘʨʝʥʮʙʫʨʛ; 

ï ʦʪʙʦʨ ʠ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʦʙʨʘʟʮʦʚ 

ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ɿʝʤʣʠ ʅʦʨʜʝʥʰʝʣʴʜʘ ʥʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ, 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ, ʛʘʟʦʚʳʡ ʠ ʠʟʦʪʦʧʥʳʡ ʘʥʘʣʠʟʳ. 

ʊʝʨʤʦʤʝʪʨʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚ ʦʧʦʨʥʦʡ ʩʢʚʘʞʠʥʝ 

ˉ12 ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʛʣʫʙʠʥʝ ʟʘʪʫʭʘʥʠʷ ʩʝʟʦʥʥʳʭ 

ʢʦʣʝʙʘʥʠʡ (14,25 ʤ) 18 ʩʝʥʪʷʙʨʷ 2025 ʛ. ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʠʣʘ -2,43Áʉ, ʥʘ ʦʧʦʨʥʳʭ ʩʢʚʘʞʠʥʘʭ 

ʚ ʜʦʣʠʥʝ ɻʨʸʥʜʘʣʝʥ ʚ ʙʫʛʨʘʭ ʧʫʯʝʥʠʷ ʂʠʣʠ ʠ ʅʦʨʠ ʥʘ ʛʣʫʙʠʥʝ 14,25 ʤ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʠʣʘ 

-3,18Áʉ ʠ -3,0Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʨʘʡʦʥʝ ʧ. ʇʠʨʘʤʠʜʘ ʜʘʥʥʳʝ ʪʝʨʤʦʤʝʪʨʠʯʝʩʢʠʭ ʢʦʩ 

ʧʦʢʘʟʘʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ -2,12Áʉ ʜʦ -3,37Áʉ ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 14,25 ʤ. ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʩʫʤʤʳ 

ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʩʢʚʘʞʠʥʝ ˉ12 ʟʘ ʧʝʨʠʦʜ 2017-2025 ʛʛ. ʧʦʢʘʟʳʚʘʝʪ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʩ ʛʣʫʙʠʥʦʡ ʚ ʩʪʦʨʦʥʫ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ (ʨʠʩ. 6.1), ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʩʪʝʧʣʝʥʠʠ ʤʝʨʟʣʦʪʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. 

ʄʦʥʠʪʦʨʠʥʛ ʉʊʉ ʥʘ ʧʣʦʱʘʜʢʝ CALM ɹʘʨʝʥʮʙʫʨʛ ʧʦʢʘʟʘʣ ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʉʊʉ 

152,78 ʩʤ (ʨʠʩ. 6.2ʘ), ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʴʰʝʡ ʚʝʣʠʯʠʥʦʡ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ. ʅʘ 

ʪʦʨʬʷʥʠʩʪʦʡ ʧʣʦʱʘʜʢʝ CALM ɸʣʴʭʦʨʥ ʠʟʤʝʨʝʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 09 ʩʝʥʪʷʙʨʷ (ʨʠʩ. 6.2ʙ). 

 
ʈʠʩʫʥʦʢ 6.1 ï ʂʨʠʚʳʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʠ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʪʝʤʧʝʨʘʪʫʨ ʚ ʩʢʚʘʞʠʥʝ 

ˉ12 (ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʧʦʣʠʛʦʥ ʧ. ɹʘʨʝʥʮʙʫʨʛ) 
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ʉʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʉʊʉ ʩʦʩʪʘʚʠʣʘ 45,09 ʩʤ, ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ ʤʦʱʥʦʩʪʠ ʉʊʉ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʡ ʚ 2024 ʛ. ɼʠʥʘʤʠʢʘ ʤʦʱʥʦʩʪʠ ʉʊʉ ʥʘ ʧʣʦʱʘʜʢʘʭ CALM ɹʘʨʝʥʮʙʫʨʛ ʠ 

ɸʣʴʭʦʨʥ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 6.2ʚ. 

  

 

ʘ ʙ ʚ 

ʈʠʩʫʥʦʢ 6.2 ï ʄʦʱʥʦʩʪʴ ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ ʩʣʦʷ ʥʘ ʧʣʦʱʘʜʢʘʭ CALM ʚ ʧ. ɹʘʨʝʥʮʙʫʨʛ 18-20.09.2025 (ʘ) ʠ ʤʳʩʝ 

ɸʣʴʭʦʨʥ 09.09.2025 (ʙ), ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ ʩʣʦʷ ʚ 2017-2025 ʛʛ. (ʚ) 

ʇʦʷʚʣʝʥʠʷ ʩʚʝʞʠʭ ʦʧʦʣʟʥʝʡ ʠ ʩʝʣʝʡ ʟʘ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ 2025 ʛʦʜʘ ʥʝ ʦʪʤʝʯʝʥʦ. ɺ 

ʜʦʣʠʥʝ ʍʦʣʣʝʥʜʘʨ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʩʪʘʙʠʣʠʟʘʮʠʷ ʨʘʟʚʠʪʠʷ ʢʨʫʧʥʦʛʦ ʪʝʨʤʦʮʠʨʢʘ ʩ ʦʩʳʧʘʥʠʝʤ 

ʩʢʣʦʥʦʚ ʠ ʧʨʦʩʝʜʘʥʠʝʤ ʙʨʦʚʦʢ, ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʦʙʥʘʞʝʥʠʡ ʣʴʜʘ. ʇʦʛʣʦʱʝʥʠʝ ʧʦʪʦʢʘ ʚ 

ʨʫʩʣʦʚʳʭ ʚʦʨʦʥʢʘʭ, ʦʪʤʝʯʝʥʥʦʝ ʚ 2020 ʠ 2021 ʛʛ., ʦʪʩʫʪʩʪʚʦʚʘʣʦ. 

ʄʘʨʰʨʫʪʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʦʪʦʢʦʚ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ (ʰʘʭʪʘ ʧʦʩ. 

ɹʘʨʝʥʮʙʫʨʛ) ʚʝʣʦʩʴ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɿʝʤʣʠ ʅʦʨʜʝʥʰʝʣʴʜʘ, ɿʝʤʣʝ ɼʠʢʩʦʥʘ, ɿʝʤʣʝ ʆʩʢʘʨʘ II ʠ 

ɿʝʤʣʝ ɸʣʴʙʝʨʪʘ I. ʆʪʙʦʨ ʦʙʨʘʟʮʦʚ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʪʦʢʦʚ 

ʦʩʫʝɦʩʪʚʣʷʣʩʷ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ, ʠʟʦʪʦʧʥʦʛʦ, ʛʘʟʦʚʦʛʦ ʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʉʨʝʜʠ ʦʪʦʙʨʘʥʥʳʭ ʚʦʜʦʪʦʢʦʚ ʢʨʘʡʥʝʡ ʥʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʪʝʧʝʥʠ ʥʘʩʳʱʝʥʠʷ 

ʢʠʩʣʦʨʦʜʦʤ ʚʳʜʝʣʷʣʠʩʴ ʠʩʪʦʯʥʠʢʠ ʧʠʥʛʦ ʆʠʥ (ʜʦʣʠʥʘ ɻʨʸʥʜʘʣʝʥ), ʂʦʥʛʨʝʩʩ 1 

(ʩʝʨʦʚʦʜʦʨʦʜʥʳʡ ʠʩʪʦʯʥʠʢ ʥʘ ʦʟ. ʂʦʥʛʨʝʩʩ), ʚ ʜ. ʆʨʫʩʪʜʘʣʝʥ ʠ ʥʘ ʫʩʪʴʝ ʜʦʣʠʥʳ ʊʨʦʜʘʣʝʥ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʘʩʪʦʡʥʦʤ ʨʝʞʠʤʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʠʪʘʶʱʠʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʠʭ 

ʨʘʩʧʦʣʦʞʝʥʠʠ ʥʠʞʝ ʧʦʜʦʰʚʳ ʤʝʨʟʣʦʪʳ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʫʢʘʟʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ. ʊʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʤʝʪʘʥʦʛʝʥʥʳʭ ʠ 

ʤʝʪʘʥʦʪʨʦʬʥʳʭ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʦʙʘ ʛʣʫʙʠʥʥʳʭ ʨʘʩʩʦʣʦʚ, ʦʪʦʙʨʘʥʥʘʷ ʚ 

ʰʘʭʪʝ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʙʨʘʟʮʳ (12) ʦʙʨʘʙʦʪʘʥʳ ʚ ʭʠʤʠʢʦ-

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʧʝʨʝʜʘʥʳ ʚ ʛʝʥʦʤʥʳʡ ʮʝʥʪʨ ʅʀʎ çʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪè ʜʣʷ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʚ ʩʢʚʘʞʠʥʘʭ ʠ ʜʠʥʘʤʠʢʝ ʉʊʉ ʚ 2025 ʛ. ʫʜʘʣʦʩʴ: 

ï ʩʜʝʣʘʪʴ ʧʝʨʚʳʝ ʚʳʚʦʜʳ ʦʙ ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʥʘʢʦʧʣʝʥʥʳʭ ʨʷʜʦʚ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʚ ʩʢʚʘʞʠʥʘʭ; 

ï ʥʘ ʦʩʥʦʚʝ ʩʦʚʤʝʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʦ ʪʝʨʤʦʤʝʪʨʠʯʝʩʢʠʤ ʩʢʚʘʞʠʥʘʤ ʥʘ 

ʐʧʠʮʙʝʨʛʝʥʝ ʠ ʥʘ ʜʨʫʛʠʭ ʦʩʪʨʦʚʘʭ ʚ ɸʨʢʪʠʢʝ ʦʧʨʝʜʝʣʠʪʴ ʩʧʝʮʠʬʠʢʫ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ 

ʛʨʫʥʪʦʚ ʥʘ ʦʩʪʨʦʚʘʭ ʠ ʧʦʙʝʨʝʞʴʝ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ ʠ ʧʨʦʩʣʝʜʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ ʩʣʦʷ (ʉʊʉ). 

ʅʘ ʨʠʩʫʥʢʝ 6.3 ʧʦʢʘʟʘʥʳ ʪʝʨʤʦʤʝʪʨʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʟʘ ʪʨʠ ʛʦʜʘ ʠʟʤʝʨʝʥʠʡ ʚ ʩʢʚʘʞʠʥʝ 

8ʘ. ɺ ʚʝʨʭʥʠʭ 4-ʭ ʤʝʪʨʘʭ ʨʘʟʨʝʟʘ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʫʥʪʦʚ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʥʝ ʠʤʝʝʪ ʯʝʪʢʦʡ 

ʪʝʥʜʝʥʮʠʠ ʥʘ ʠʟʤʝʥʝʥʠʝ ʚ ʙʦʣʴʰʫʶ ʠʣʠ ʤʝʥʴʰʫʶ ʩʪʦʨʦʥʫ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʵʪʠʭ 

ʛʣʫʙʠʥʘʭ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʫʥʪʘ ʥʘʭʦʜʠʪʩʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʢʦʥʢʨʝʪʥʦʛʦ ʛʦʜʘ, ʯʝʤ ʦʪ ʤʥʦʛʦʣʝʪʥʠʭ ʢʦʣʝʙʘʥʠʡ ʢʣʠʤʘʪʘ. ʅʠʞʝ 4-ʭ ʤʝʪʨʦʚ ʟʘ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʝʥʠʡ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʥʘ ʚʦʟʨʘʩʪʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨ, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, 
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ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʮʠʢʣʘ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʠ ʚ ɸʨʢʪʠʢʝ ʚ ʮʝʣʦʤ. ʉʢʦʨʦʩʪʴ 

ʨʦʩʪʘ ʧʨʠ ʵʪʦʤ ʥʠʟʢʘʷ ʧʦʨʷʜʢʘ 0,025 Áʉ/ʛʦʜ. ʂ ʟʘʙʦʶ ʩʢʚʘʞʠʥʳ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʪʝʤʧʝʨʘʪʫʨ  

ʛʨʫʥʪʘ ʟʘʤʝʜʣʷʝʪʩʷ. ʅʠʟʢʠʝ ʩʢʦʨʦʩʪʠ ʨʘʩʪʝʧʣʝʥʠʷ ʛʨʫʥʪʦʚ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩ ʫʤʝʥʴʰʝʥʠʝʤ 

ʘʤʧʣʠʪʫʜʳ ʛʦʜʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʦʪʝʧʣʷʶʱʝʛʦ ʚʣʠʷʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. 

  
ʈʠʩʫʥʦʢ 6.3 ï ʉʨʝʜʥʝʛʦʜʦʚʳʝ ʪʝʨʤʦʤʝʪʨʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʟʘ 2022-2025 ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʛʦʜʘ ʧʦ 

ʩʢʚʘʞʠʥʝ ˉ8ʘ (ʩʧʨʘʚʘ ʫʢʨʫʧʥʝʥʥʘʷ ʯʘʩʪʴ ʛʣʫʙʞʝ 5 ʤ) 

 ʉʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʩʢʚʘʞʠʥʝ ˉ8ʘ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ ʩ ʜʘʥʥʳʤʠ ʜʨʫʛʠʭ 

ʩʢʚʘʞʠʥ, ʦʪʢʨʳʪʳʭ ʧʦ ʧʨʦʛʨʘʤʤʝ ɻʉʄ ʉʄʄ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ, ʢʘʢ ʠ ʥʘ ʜʨʫʛʠʭ 

ʘʨʭʠʧʝʣʘʛʘʭ ʚ ɸʨʢʪʠʢʝ, ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʫʥʪʘ ʣʠʰʴ ʥʘ 1-2Áʉ ʚʳʰʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ. ʉʪʦʣʴ ʤʘʣʘʷ ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʩʜʚʠʞʢʘ ʦʙʲʷʩʥʷʝʪʩʷ ʤʘʣʳʤ ʦʪʝʧʣʷʶʱʠʤ 

ʚʣʠʷʥʠʝʤ ʩʥʝʛʘ ʟʘ ʩʯʝʪ ʤʦʨʩʢʦʛʦ ʢʣʠʤʘʪʘ (ʤʘʣʳʝ ʘʤʧʣʠʪʫʜʳ ʛʦʜʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ), ʝʛʦ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʠ ʙʦʣʴʰʦʡ ʧʣʦʪʥʦʩʪʠ, ʨʝʟʫʣʴʪʠʨʫʶʱʠʤʠʩʷ ʚ ʥʠʟʢʦʤ 

ʪʝʧʣʦʚʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ. 

ʅʘ ʨʠʩʫʥʢʝ 6.4 ʧʦʢʘʟʘʥʳ ʛʨʘʬʠʢʠ ʪʝʨʤʦʠʟʦʧʣʝʪ ʧʦ ʩʢʚʘʞʠʥʘʤ ʥʘ ʘʨʢʪʠʯʝʩʢʠʭ ʦʩʪʨʦʚʘʭ 

(ʚʢʣʶʯʘʷ ʐʧʠʮʙʝʨʛʝʥ, ʩʢʚ. ˉ8ʘ), ʩʦʚʤʝʱʝʥʥʳʝ ʩ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʚ ʧʦʜʨʦʙʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʟʦʥʥʦʛʦ-ʪʘʣʦʛʦ ʩʣʦʷ. ɺ 

ʩʢʚʘʞʠʥʝ 8ʘ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ ʫʩʪʦʡʯʠʚʦʝ ʧʨʦʪʘʠʚʘʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʫʞʝ ʩ ʢʦʥʮʘ ʤʘʷ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʘʥʦʤʘʣʴʥʦ ʨʘʥʥʠʤ ʩʨʦʢʦʤ ʜʣʷ ʦʩʪʘʣʴʥʦʡ ɸʨʢʪʠʢʠ. 

ʉʨʦʢ ʥʘʯʘʣʘ ʧʨʦʪʘʠʚʘʥʠʷ ʩʦʚʧʘʜʘʝʪ ʩ ʫʩʪʦʡʯʠʚʳʤ ʧʝʨʝʭʦʜʦʤ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ. ʇʦʣʥʦʝ ʩʤʝʨʟʘʥʠʝ ʉʊʉ ʚ ʩʢʚʘʞʠʥʝ 8ʘ 

ʧʨʦʠʟʦʰʣʦ ʚ ʥʘʯʘʣʝ ʦʢʪʷʙʨʷ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ, ʪʦʛʜʘ 

ʢʘʢ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʦʩʪʘʣʴʥʳʭ ʧʫʥʢʪʦʚ ï ʫʞʝ ʚ ʩʝʥʪʷʙʨʝ. ʇʝʨʝʭʦʜ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʉʊʉ ʚ 

ʤʝʨʟʣʦʝ ʩʦʩʪʦʷʥʠʝ ʩʦʚʧʘʜʘʝʪ ʩ ʤʦʤʝʥʪʦʤ ʫʩʪʦʡʯʠʚʦʛʦ ʧʝʨʝʭʦʜʘ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʢ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ. ʉʫʜʷ ʧʦ ʜʘʥʥʳʤ 2024 ʛ. ʠʤʝʥʥʦ ʟʘʧʘʜʥʦʝ ʧʦʙʝʨʝʞʴʝ ʘʨʭ. 

ʐʧʠʮʙʝʨʛʝʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʩʦʙʝʥʥʦ ʜʠʥʘʤʠʯʥʳʤ ʨʝʞʠʤʦʤ ʉʊʉ ʚ ɸʨʢʪʠʢʝ. ɻʣʫʙʦʢʦʝ ʧʦ 

ʘʨʢʪʠʯʝʩʢʠʤ ʤʝʨʢʘʤ ʧʨʦʪʘʠʚʘʥʠʝ ʟʜʝʩʴ ʩʚʷʟʘʥʦ ʩ ʜʣʠʪʝʣʴʥʳʤ ʪʝʧʣʳʤ ʧʝʨʠʦʜʦʤ. ʏʘʩʪʳʝ 

ʮʠʢʣʦʥʳ ʠʟ ɸʪʣʘʥʪʠʢʠ ʧʨʠʥʦʩʷʪ ʦʪʪʝʧʝʣʠ ʩ ʜʦʞʜʷʤʠ, ʬʦʨʤʠʨʫʶʱʠʝ ʣʦʢʘʣʴʥʳʡ ʚʦ ʚʨʝʤʝʥʠ 

ʉʊʉ ʜʘʞʝ ʚ ʥʦʷʙʨʝ. ʆʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʉʊʉ ʥʘ ʦʩʪʨʦʚʘʭ ɸʨʢʪʠʢʠ 

ʚʘʨʴʠʨʫʝʪ ʦʪ 82 ʜʦ 96 ʩʫʪʦʢ, ʠ ʪʦʣʴʢʦ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ ʦʥʘ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 129 ʩʫʪʦʢ. 

ɺ ʮʝʣʦʤ, ʘʥʘʣʠʟ ʬʦʨʤʠʨʦʚʘʥʠʷ ʉʊʉ ʚ ʩʢʚʘʞʠʥʝ ˉ8ʘ ʚʤʝʩʪʝ ʩ ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʜʨʫʛʠʭ 

ʦʩʪʨʦʚʘʭ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʘʨʢʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ï ʧʨʠ ʨʘʚʥʳʭ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʚʦʟʜʫʭʘ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʠ ʥʘ ʘʨʢʪʠʯʝʩʢʠʭ ʦʩʪʨʦʚʘʭ, ʥʘ ʧʦʩʣʝʜʥʠʭ ʤʦʱʥʦʩʪʴ ʉʊʉ 

ʦʢʘʟʳʚʘʝʪʩʷ ʥʠʞʝ. ɸʨʢʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʚʝʨʦʷʪʥʦ, ʚʳʟʚʘʥ ʙʦʣʝʝ ʩʠʣʴʥʳʤ ʧʨʦʤʦʨʘʞʠʚʘʥʠʝʤ 

ʟʠʤʦʡ ʚ ʫʩʣʦʚʠʷʭ ʧʣʦʪʥʦʛʦ ʤʘʣʦʤʦʱʥʦʛʦ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʙʦʣʝʝ ʢʦʨʦʪʢʠʤ ʠ ʭʦʣʦʜʥʳʤ 

ʣʝʪʦʤ. ʍʦʣʦʜʥʦʝ ʣʝʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʳʩʦʢʦʰʠʨʦʪʥʳʤ ʧʦʣʦʞʝʥʠʝʤ, 
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ʥʦ ʠ ʙʫʬʝʨʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʚʣʠʷʥʠʝʤ ʤʦʨʩʢʠʭ ʣʴʜʦʚ, ʪʫʤʘʥʘʤʠ, ʜʦʞʜʷʤʠ ʠ ʟʘʪʨʘʪʘʤʠ 

ʪʝʧʣʘ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ. 

 
ʈʠʩʫʥʦʢ 6.2 ï ɻʨʘʬʠʢʠ ʪʝʨʤʦʠʟʦʧʣʝʪ ʧʦ ʩʢʚʘʞʠʥʘʤ ʥʘ ʦʩʪʨʦʚʘʭ ɸʨʢʪʠʢʠ, ʩʦʚʤʝʱʝʥʥʳʝ ʩ ʜʘʥʥʳʤʠ ʦ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ (ʢʨʘʩʥʘʷ ʢʨʠʚʘʷ), ʤʦʱʥʦʩʪʠ ʩʥʝʛʘ (ʛʦʣʫʙʘʷ ʢʨʠʚʘʷ) ʠ ʤʝʩʷʯʥʳʭ ʩʫʤʤ 

ʪʚʝʨʜʳʭ (ʬʠʦʣʝʪʦʚʳʝ ʩʪʦʣʙʮʳ) ʠ ʞʠʜʢʠʭ ʦʩʘʜʢʦʚ (ʟʝʣʝʥʳʝ ʩʪʦʣʙʮʳ) ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʪʝʦʧʣʦʱʘʜʢʘʭ 

ʟʘ 2024 ʛ. ɾʠʨʥʘʷ ʣʠʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʟʦʪʝʨʤʝ 0Áʉ 

ɼʣʷ ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʫʩʪʨʦʡʩʪʚʦ ʪʝʨʤʦʢʦʩʦʡ 

ʦʙʥʘʨʫʞʝʥʥʦʡ ʚ ʙʫʭʪʝ ʇʝʪʫʥʴʷ ʫʛʣʝʨʘʟʚʝʜʦʯʥʦʡ ʩʢʚʘʞʠʥʳ, ʘ ʪʘʢʞʝ ʙʫʨʝʥʠʝ ʤʥʦʛʦʣʝʪʥʝʛʦ 

ʙʫʛʨʘ ʧʫʯʝʥʠʷ ï ʛʠʜʨʦʣʘʢʢʦʣʠʪʘ ʚ ʜʦʣʠʥʝ ʈʝʡʥʜʘʣʝʥ, ʥʘ ʢʦʪʦʨʦʤ ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʦʪʨʘʞʝʥʠʷ 

ʦʪ ʛʨʘʥʠʮʳ ʣʝʜʷʥʦʝ ʷʜʨʦ / ʚʤʝʱʘʶʱʠʝ ʛʦʨʥʳʝ ʧʦʨʦʜʳ. 

ɺ 2025 ʛ. ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʤʝʨʟʣʦʪʳ ʐʧʠʮʙʝʨʛʝʥʘ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ ʩʪʘʪʴʷʭ. 
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ʄʝʨʦʧʨʠʷʪʠʝ 7. ʉʧʫʪʥʠʢʦʚʳʡ ʤʦʥʠʪʦʨʠʥʛ ʘʢʚʘʪʦʨʠʠ ʠ ʧʦʙʝʨʝʞʴʷ ʉʝʚʝʨʥʦʛʦ 

ʣʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ ʠ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ 

ɺʳʥʦʩʥʦʡ ʧʫʥʢʪ ʧʨʠʝʤʘ-ʧʝʨʝʜʘʯʠ ʩʧʫʪʥʠʢʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ (ɺʇʇʀ), ʨʘʟʤʝʱʝʥʥʳʡ ʚ 

ʧ. ɹʘʨʝʥʮʙʫʨʛ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʈɸʕ-ʐ ɸɸʅʀʀ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʨʫʛʣʦʩʫʪʦʯʥʳʡ ʧʨʠʝʤ ʠ ʧʝʨʝʜʘʯʫ ʚ ɸɸʅʀʀ ʧʣʘʥʦʚʦʡ ʣʝʜʦʚʦʡ ʠ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʮʝʣʷʭ ʤʦʥʠʪʦʨʠʥʛʘ ʣʝʜʦʚʳʭ ʠ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʘʢʚʘʪʦʨʠʠ ʉʃʆ ʠ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ; ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʨʝʧʣʘʚʘʥʠʷ ʥʘ ʪʨʘʩʩʝ ʉʄʇ, ʘʢʚʘʪʦʨʠʷʭ ɹʘʨʝʥʮʝʚʘ, ɹʝʣʦʛʦ ʠ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʝ 

ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʦʩʚʦʝʥʠʶ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ 

ʩʳʨʴʷ ʥʘ ʰʝʣʴʬʝ ʠ ʧʦʙʝʨʝʞʴʝ 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. 

   
ʈʠʩʫʥʦʢ 7.1 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ɺʇʇʀ ʥʘ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʘʥʪʝʥʥ 

ɺʇʇʀ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʦʤʧʣʝʢʩ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠʝʤʘ, ʧʝʨʚʠʯʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʩʧʫʪʥʠʢʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʋʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ ʢʦʤʧʣʝʢʩʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ʫʜʘʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ɸɸʅʀʀ ʚ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʝ. ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ, ʧʝʨʚʠʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʦʪʧʨʘʚʢʫ 

ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ, ʦʩʫʱʝʩʪʚʣʷʝʪ ʠʥʞʝʥʝʨ-ʦʧʝʨʘʪʦʨ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ 

ɹʘʨʝʥʮʙʫʨʛʘ, ʦʬʠʩ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥ ʚ ʣʘʙʦʨʘʪʦʨʥʦʤ ʢʦʨʧʫʩʝ ˉ1. ʆʩʥʦʚʫ ʢʦʤʧʣʝʢʩʘ 

ʩʦʩʪʘʚʣʷʶʪ ʪʨʠ ʩʪʘʥʮʠʠ MEOS ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʨʚʝʞʩʢʦʡ ʢʦʤʧʘʥʠʝʡ Kongsberg Spacetec AS, 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʦʪʨʦʛʝ ʛʦʨʳ ʋʣʘʬ (ʨʠʩ. 7.1): 

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

METOP, FY-3; 

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

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

ï 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. 

ɺ ʪʝʯʝʥʠʝ 2025 ʛ. ʟʠʤʦʚʦʯʥʳʤ ʩʦʩʪʘʚʦʤ ʈɸʕ-ʐ ʦʙʝʩʧʝʯʠʚʘʣʠʩʴ ʧʨʠʝʤ, ʧʝʨʚʠʯʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʠ ʧʝʨʝʜʘʯʘ ʚ ɸɸʅʀʀ ʠ ʩʠʩʪʝʤʫ ɽʉʀʄʆ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

(ʪʘʙʣ. 7.1). ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʠʥʪʝʨʥʝʪ-ʢʘʥʘʣʘ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʛʦ ʧʦ 

ʢʦʥʪʨʘʢʪʫ ʩ ɸɸʅʀʀ ʥʦʨʚʝʞʩʢʠʤ ʦʧʝʨʘʪʦʨʦʤ Telenor Svalbard AS. ɺʇʇʀ ʨʘʙʦʪʘʣ 

ʢʨʫʛʣʦʩʫʪʦʯʥʦ, ʩʝʨʴʝʟʥʳʭ ʩʙʦʝʚ ʚ ʝʛʦ ʨʘʙʦʪʝ ʜʦʧʫʱʝʥʦ ʥʝ ʙʳʣʦ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʝʜʠʥʠʯʥʳʭ 

ʩʣʫʯʘʝʚ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʧʣʘʥʦʚʳʭ ʠ ʚʥʝʧʣʘʥʦʚʳʭ ʦʪʢʣʶʯʝʥʠʡ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʚ ʧ. 

ɹʘʨʝʥʮʙʫʨʛ. ʈʘʙʦʪʫ ɺʇʇʀ ʦʙʝʩʧʝʯʠʚʘʣ ʚʝʜ. ʠʥʞ.  ʉʘʨʩʝʥʦʚ ʅ.ʉ. 
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ʊʘʙʣʠʮʘ 7.1 ï ʆʙʲʝʤ ʧʝʨʝʜʘʥʥʦʡ ɺʇʇʀ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʛʦʜʦʚʦʡ ʧʝʨʠʦʜ 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʥʬʦʨʤʘʮʠʠ 
2024 2025 ʛ. 

ɺʩʝʛʦ 
IV ʢʚ. I ʢʚ. II ʢʚ. III ʢʚ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʝʘʥʩʦʚ ʧʨʠʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʩ ʀʉɿ 8145 8504 8652 7420 32 721 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʠ ʧʝʨʝʜʘʥʥʳʭ ʚ ɸɸʅʀʀ tif-ʬʘʡʣʦʚ 45127 50224 68425 42986 206 762 

ʆʙʲʝʤ ʧʝʨʝʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ɻʙ 282 291,3 285,3 265,3 1 123,9 

08 ʘʧʨʝʣʷ ʠ 21 ʦʢʪʷʙʨʷ 2025 ʛ. ʨʘʙʦʪʫ ɺʇʇʀ ʠʥʩʧʝʢʪʠʨʦʚʘʣʘ ʢʦʤʠʩʩʠʷ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʜʝʧʘʨʪʘʤʝʥʪʘ ʩʚʷʟʠ ʅʦʨʚʝʛʠʠ (Nkom). ʇʨʦʚʝʨʢʘ ʨʘʙʦʪʳ ʥʘʟʝʤʥʳʭ 

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, Ä9. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʨʢʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʣʠ, ʯʪʦ 

ʧʨʦʭʦʞʜʝʥʠʷ ʩʧʫʪʥʠʢʦʚ ʩʦʚʧʘʜʘʶʪ ʩ ʟʘʧʠʩʷʤʠ ʚ ʞʫʨʥʘʣʘʭ ʩʪʘʥʮʠʠ. 

ʄʝʨʦʧʨʠʷʪʠʝ 7 ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ. 

ʄʝʨʦʧʨʠʷʪʠʝ 8. ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʲʝʜʠʥʷʶʪ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʠ ʚʘʨʠʘʮʠʷʤʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚ ʦʢʦʣʦʟʝʤʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʩʦʩʪʦʷʥʠʷ ʠʦʥʦʩʬʝʨʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ʠ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʟʦʥʝ ʵʨʠʪʝʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ 

ʩʠʥʭʨʦʥʥʦ ʥʘ ʧʦʣʷʨʥʳʭ ʩʪʘʥʮʠʷʭ ʈʦʩʛʠʜʨʦʤʝʪʘ ʚ ɸʨʢʪʠʢʝ ʠ ɸʥʪʘʨʢʪʠʜʝ. 

ɺ 2025 ʛ. ʧʨʦʚʦʜʠʣʠʩʴ ʥʝʧʨʝʨʳʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʦʥʦʩʬʝʨʳ ʠ ʧʘʨʘʤʝʪʨʦʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʚʘʨʠʘʮʠʡ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʧʨʠʟʝʤʥʫʶ 

ʘʪʤʦʩʬʝʨʫ. ʄʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʚʦʟʦʙʥʦʚʠʣʠʩʴ ʪʦʣʴʢʦ ʚ ʦʢʪʷʙʨʝ 2025 ʛ. ʚ ʩʚʷʟʠ ʩ 

ʚʳʭʦʜʦʤ ʠʟ ʩʪʨʦʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʟʘʤʝʥʠʪʴ ʝʛʦ ʥʘ ʥʦʚʦʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʠʦʥʦʩʬʝʨʳ ʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ 

ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʛʦ (ʂɺ) ʜʠʘʧʘʟʦʥʘ ʥʘʜ ʘʢʚʘʪʦʨʠʝʡ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ 

ʇʨʦʚʝʜʝʥʠʝ ʠʦʥʦʩʬʝʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʤʝʪʦʜʦʤ 

ʥʘʢʣʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ʅɿ) ʥʘ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥʝ, ʚ 

ʧʦʩʝʣʢʝ ɹʘʨʝʥʮʙʫʨʛ, ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʩʠʩʪʝʤʘʪʠʯʩʝʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʠʦʥʦʩʬʝʨʳ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʨʘʜʠʦʪʨʘʩʩʘʭ (ʃʦʚʦʟʝʨʦ-ɹʘʨʝʥʮʙʫʨʛ, ʂʠʧʨ-

ɹʘʨʝʥʮʙʫʨʛ, ɻʦʨʴʢʦʚʩʢʘʷ-ɹʘʨʝʥʮʙʫʨʛ, ʨʠʩ. 8.1). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʩʨʝʜʥʠʭ ʪʦʯʢʘʭ ʵʪʠʭ 

ʨʘʜʠʦʪʨʘʩʩ, ʦʙʦʟʥʘʯʝʥʥʳʭ ʥʘ ʩʭʝʤʝ ʯʸʨʥʳʤʠ ʤʘʨʢʝʨʘʤʠ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʝʪʘʣʴʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʝʨʪʠʢʘʣʴʥʫʶ 

ʩʣʦʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ ʠʦʥʦʩʬʝʨʳ. ʆʙʩʝʨʚʘʪʦʨʠʷ ɹʘʨʝʥʮʙʫʨʛ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʦʚ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ 

ʠʦʥʦʩʬʝʨʳ ʚ ʘʢʚʘʪʦʨʠʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʘ ʪʘʢʞʝ ʚ ʟʦʥʝ 

ʘʚʨʦʨʘʣʴʥʦʛʦ ʦʚʘʣʘ ʥʘ ʩʝʚʝʨʝ ʉʢʘʥʜʠʥʘʚʠʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʠʦʥʦʩʬʝʨʳ, ʥʦ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʝʸ ʧʦʚʝʜʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʛʝʦʤʘʛʥʠʪʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʠ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʚʢʣʶʯʘʣʠ: 

ï ʠʟʤʝʨʝʥʠʝ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ 

ʠʦʥʦʩʬʝʨʳ; 

ï ʧʨʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠʦʥʦʩʬʝʨʥʳʭ ʷʚʣʝʥʠʡ; 

 
ʈʠʩʫʥʦʢ 8.1 ï ʊʨʘʩʩʳ ʥʘʢʣʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ, ʧʨʠʥʠʤʘʝʤʳʝ ʥʘ 

ʩʪʘʥʮʠʠ ʚ ʧ. ɹʘʨʝʥʮʙʫʨʛ 
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ï ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʪʨʘʩʩʘʭ 

ʠʦʥʦʩʬʝʨʥʦʡ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʚ ʨʘʟʣʠʯʥʳʝ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ, ʚʢʣʶʯʘʷ ʩʫʪʦʯʥʳʝ, ʛʦʜʦʚʳʝ ʠ 

ʜʝʢʘʜʥʳʝ ʧʝʨʠʦʜʳ; 

ï ʨʝʛʫʣʷʨʥʫʶ ʠ ʦʧʝʨʘʪʠʚʥʫʶ ʧʝʨʝʜʘʯʫ ʚʩʝʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʠʦʥʦʩʬʝʨʥʳʭ 

ʜʘʥʥʳʭ ʚ ʮʝʥʪʨʘʣʴʥʳʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʛʝʣʠʦʛʝʦʬʠʟʠʯʝʩʢʦʡ ʩʣʫʞʙʳ 

ʈʦʩʛʠʜʨʦʤʝʪʘ; 

ï ʭʨʘʥʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʠʦʥʦʩʬʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ. 

ʄʝʪʦʜ ʤʥʦʛʦʯʘʩʪʦʪʥʦʛʦ ʥʘʢʣʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ʅɿ) ʠʦʥʦʩʬʝʨʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʘʥʘʣʠʟʝ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ʤʝʞʜʫ ʨʘʟʥʝʩʸʥʥʳʤʠ ʧʝʨʝʜʘʪʯʠʢʦʤ ʠ 

ʧʨʠʸʤʥʠʢʦʤ ʅɿ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ, ʦʙʳʯʥʦ ʦʪ 3 ʜʦ 30 ʄɻʮ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʥʘʙʣʶʜʝʥʠʡ ʥʝʦʙʭʦʜʠʤʘ ʪʦʯʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʧʝʨʝʜʘʪʯʠʢʘ ʠ ʧʨʠʸʤʥʠʢʘ, ʢʦʪʦʨʘʷ ʦʙʳʯʥʦ 

ʜʦʩʪʠʛʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ GPS/ɻʣʦʥʘʩʩ. 

ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʠʦʥʦʩʬʝʨʳ ʠ ʝʸ ʨʝʘʢʮʠʠ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʛʝʣʠʦʛʝʦʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚʜʦʣʴ ʠʩʩʣʝʜʫʝʤʦʡ ʨʘʜʠʦʪʨʘʩʩʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʫʩʣʦʚʠʡ ʨʘʜʠʦʩʚʷʟʠ. ʉ ʧʦʤʦʱʴʶ ʅɿ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʢʣʶʯʝʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʠʥʠʡ ʨʘʜʠʦʩʚʷʟʠ: ʤʘʢʩʠʤʘʣʴʥʘʷ ʠ ʤʠʥʠʤʘʣʴʥʘʷ ʥʘʙʣʶʜʘʝʤʳʝ 

ʯʘʩʪʦʪʳ (ʄʅʏ ʠ ʅʅʏ), ʦʧʪʠʤʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʠ ʫʯʘʩʪʢʠ ʜʠʘʧʘʟʦʥʘ ʩ ʤʠʥʠʤʘʣʴʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʥʦʛʦʣʫʯʝʚʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʢʣʦʥʥʦʛʦ ʨʘʜʠʦʟʦʥʜʠʨʦʚʘʥʠʷ ʠʦʥʦʩʬʝʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ 

ʠʦʥʦʛʨʘʤʤʳ ʅɿ, ʢʦʪʦʨʘʷ ʦʪʦʙʨʘʞʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʛʨʫʧʧʦʚʦʛʦ ʟʘʧʘʟʜʳʚʘʥʠʷ ʩʠʛʥʘʣʦʚ, 

ʧʨʦʭʦʜʷʱʠʭ ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ ʚ ʠʦʥʦʩʬʝʨʝ, ʦʪ ʯʘʩʪʦʪʳ ʚ ʪʦʯʢʝ ʧʨʠʸʤʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʤʦʜʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ ʠ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

(ɸʏʍ) ʠʦʥʦʩʬʝʨʥʦʛʦ ʢʘʥʘʣʘ. 

ʆʜʥʠʤ ʠʟ ʟʥʘʯʠʤʳʭ ʬʝʥʦʤʝʥʦʚ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʚ ʭʦʜʝ ʥʘʢʣʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ʠʦʥʦʩʬʝʨʳ ʠ ʦʪʨʘʞʘʶʱʠʭ ʝʸ ʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʷʚʣʷʶʪʩʷ ʧʝʨʝʤʝʱʘʶʱʠʝʩʷ 

ʠʦʥʦʩʬʝʨʥʳʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ (ʇʀɺ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʩʣʘʙʦʠʥʪʝʥʩʠʚʥʳʝ ʠ 

ʥʝʧʨʝʨʳʚʥʦ ʜʨʝʡʬʫʶʱʠʝ ʚʦʟʤʫʱʝʥʠʷ ʚ ʠʦʥʦʩʬʝʨʥʦʡ ʧʣʘʟʤʝ. ʕʪʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ (ɸɻɺ), ʠʥʠʮʠʠʨʫʝʤʳʭ ʢʘʢ 

ʝʩʪʝʩʪʚʝʥʥʳʤʠ, ʪʘʢ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʪʘʢʠʭ ʢʘʢ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʜʣʠʥʘ ʚʦʣʥʳ ʠ 

ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ, ʇʀɺ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʥʘ ʜʚʘ ʫʩʣʦʚʥʳʭ ʪʠʧʘ: 

ï ʂʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʇʀɺ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʜʣʠʥʦʡ ʚʦʣʥʳ ʩʚʳʰʝ 1000 ʢʤ, 

ʥʘʙʣʶʜʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʦ ʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʤʠʛʨʘʮʠʶ ʦʪ ʧʦʣʷʨʥʳʭ ʨʝʛʠʦʥʦʚ ʢ 

ʵʢʚʘʪʦʨʠʘʣʴʥʳʤ ʦʙʣʘʩʪʷʤ ʩʦ ʩʢʦʨʦʩʪʴʶ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,4 ʜʦ 1 ʢʤ/ʩ. ʕʪʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ 

ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʨʦʪʷʞʸʥʥʦʩʪʴʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʦʢʘʟʳʚʘʪʴ 

ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʛʣʦʙʘʣʴʥʳʝ ʠʦʥʦʩʬʝʨʥʳʝ ʧʨʦʮʝʩʩʳ (ʂʦʣʯʝʚ ʠ ʜʨ., 2022). 

ï ʉʨʝʜʥʝʤʘʩʰʪʘʙʥʳʝ ʇʀɺ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʤʝʱʝʥʠʷ, 

ʜʦʩʪʠʛʘʶʱʝʡ ʧʦʨʷʜʢʘ 70 ʤ/ʩ, ʠ ʠʤʝʶʪ ʜʣʠʥʫ ʚʦʣʥʳ ʦʢʦʣʦ 200 ʢʤ. ʕʪʠ ʚʦʟʤʫʱʝʥʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʡ ʜʠʥʘʤʠʢʦʡ ʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʣʦʢʘʣʴʥʳʝ ʠʦʥʦʩʬʝʨʥʳʝ ʫʩʣʦʚʠʷ (Polekh et al., 2010). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʇʀɺ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʘʞʥʳʡ ʵʣʝʤʝʥʪ ʠʦʥʦʩʬʝʨʥʦʡ ʜʠʥʘʤʠʢʠ, 

ʦʪʨʘʞʘʶʱʠʡ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʘʪʤʦʩʬʝʨʦʡ ʠ ʠʦʥʦʩʬʝʨʦʡ, ʚʳʟʚʘʥʥʳʝ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʚʦʣʥʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʝʨʝʤʝʱʘʶʱʠʝʩʷ ʠʦʥʦʩʬʝʨʥʳʝ 

ʚʦʟʤʫʱʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʜʠʦʚʦʣʥ ʚ ʰʠʨʦʢʦʤ 

ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ð ʦʪ ʆʅʏ ʜʦ ʋɺʏ (ʀʚʘʥʦʚʘ ʠ ʜʨ., 2011). 

ʇʀɺ ʯʘʱʝ ʚʩʝʛʦ ʧʦʷʚʣʷʶʪʩʷ ʚʦ ʚʨʝʤʷ ʤʘʛʥʠʪʥʳʭ ʙʫʨʴ ʠ ʩʫʙʙʫʨʴ, ʚ ʤʦʤʝʥʪʳ ʩʠʣʴʥʦʛʦ 

ʚʦʟʤʫʱʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʊʘʢ, ʤʘʡʩʢʠʝ ʤʘʛʥʠʪʥʳʝ ʙʫʨʠ 2025 ʛ. ʠ ʇʀɺ, ʢʦʪʦʨʳʝ ʠʤ 

ʩʦʧʫʪʩʪʚʦʚʘʣʠ, ʭʦʨʦʰʦ ʟʘʤʝʪʥʳ ʥʘ ʚʩʝʭ ʪʨʘʩʩʘʭ ʥʘʢʣʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠʦʥʦʩʬʝʨʳ 

ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ʩʝʪʠ ʠʦʥʦʟʦʥʜʦʚ. ʅʦ ʥʘʠʙʦʣʴʰʝʝ ʠʭ ʯʠʩʣʦ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʪʨʘʩʩʘʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʜʦʣʛʦʪʥʳʭ ʣʠʥʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘ ʣʠʥʠʠ ʂʠʧʨ-ɹʘʨʝʥʮʙʫʨʛ (ʨʠʩ. 8.2ʘ). 
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ʈʠʩʫʥʦʢ 8.2 ï ʇʀɺ ʥʘ ʪʨʘʩʩʝ ʂʠʧʨ-ɹʘʨʝʥʮʙʫʨʛ 15 ʘʧʨʝʣʷ 2025 ʛ.(ʘ) ʠ 15 ʤʘʷ 2025 ʛ. (ʙ) 

ʇʨʠ ʵʪʦʤ ʥʘ ʜʨʫʛʠʭ ʜʦʣʛʦʪʥʳʭ ʨʘʜʠʦʪʨʘʩʩʘʭ, ʪʘʢʠʭ ʢʘʢ ʃʦʚʦʟʝʨʦ-ɹʘʨʝʥʮʙʫʨʛ, 

ɻʦʨʴʢʦʚʩʢʘʷ-ɹʘʨʝʥʮʙʫʨʛ, ɼʠʢʩʦʥ-ɹʘʨʝʥʮʙʫʨʛ, ʜʘʥʥʳʡ ʪʠʧ ʵʬʬʝʢʪʦʚ ʚ ʪʦʞʝ ʩʘʤʦʝ ʚʨʝʤʷ 

ʚʩʪʨʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ. ʕʪʦ ʩʚʷʟʘʥʥʦ ʩ ʪʝʤ, ʯʪʦ ʵʬʬʝʢʪ ʇʀɺʦʚ ʩʚʷʟʘʥ, ʚ ʦʩʥʦʚʥʦʤ, ʩ 

ʩʨʝʜʥʠʤʠ ʰʠʨʦʪʘʤʠ ʠ ʥʘʠʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦ ʥʘʙʣʶʜʘʝʪʩʷ ʠʤʝʥʥʦ ʥʘ ʪʨʘʩʩʘʭ, ʛʜʝ ʧʝʨʝʜʘʶʱʠʡ 

ʧʫʥʢʪ ʥʘʭʦʜʠʪʩʷ ʚ ʩʨʝʜʥʠʭ ʰʠʨʦʪʘʭ. ɽʩʣʠ ʩʨʝʜʥʷʷ ʪʦʯʢʘ ʪʨʘʩʩʳ, ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʣʘʩʪʠ ʚʳʩʦʢʠʭ 

ʰʠʨʦʪ, ʜʘʥʥʳʡ ʵʬʬʝʢʪ ʙʫʜʝʪ ʤʝʥʝʝ ʟʘʤʝʪʥʳʤ. ʇʦʭʦʞʘʷ ʢʘʨʪʠʥʘ ʧʨʠʩʫʪʩʪʚʠʷ ʇʀɺʦʚ, 

ʦʪʣʠʯʠʝʤ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʙʦʣʝʝ ʥʠʟʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʠʛʥʘʣʘ, ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʤʘʝ (ʨʠʩ. 8.2ʙ). 

ʅʝʩʤʦʪʨʷ ʥʘ ʨʝʜʢʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʇʀɺʦʚ ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ, ʚʩʝ ʞʝ ʤʦʛʫʪ ʧʦʷʚʣʷʪʴʩʷ 

ʠ ʪʘʤ. ɺ ʪʫ ʞʝ ʩʘʤʫʶ ʤʘʛʥʠʪʥʫʶ ʙʫʨʶ, ʥʘ ʪʨʘʩʩʝ ʃʦʚʦʟʝʨʦ-ɹʘʨʝʥʮʙʫʨʛ ʪʘʢʞʝ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʵʬʬʝʢʪʳ (ʨʠʩ. 8.3). 

ɺʩʝ ʇʀɺʳ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʜʥʠ ʩ ʩʨʝʜʥʠʤ ʠʥʜʝʢʩʦʤ ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʟʘ ʜʝʥʴ Kp  = 4- ʠ 5- (ʩʣʘʙʦʚʦʟʤʫʱʝʥʥʘʷ ʛʝʦʤʘʛʥʠʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ). 

ɺ 2024-2025 ʛʛ. ʚʝʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʩʦ ʚʩʝʭ 

ʚʳʩʦʢʦʰʠʨʦʪʥʳʭ ʩʪʘʥʮʠʡ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚʘʤʠ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ɸɸʅʀʀ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʘ ʧʘʨʘʤʝʪʨʦʚ ɽ-ʩʣʦʷ 

ʠʦʥʦʩʬʝʨʳ AIM-E, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʣʦʪʥʦʩʪʴ ʯʘʩʪʠʮ ʠ ʧʣʘʟʤʝʥʥʫʶ ʯʘʩʪʦʪʫ 

ʜʣʷ ʚʳʙʨʘʥʥʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʦʨʜʠʥʘʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʧ. ɹʘʨʝʥʮʙʫʨʛ (ʨʠʩ. 8.4). 

ɼʨʫʛʘʷ ʥʝ ʤʝʥʝʝ ʚʘʞʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʫʶ 

ʚʢʣʶʯʝʥ ʧʫʥʢʪ ʅɿʀ ʥʘ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ, ï ʧʦʩʪʨʦʝʥʠʝ ʢʘʨʪ ʢʨʠʪʠʯʝʩʢʠʭ ʯʘʩʪʦʪ 

ʩʧʦʨʘʜʠʯʝʩʢʦʛʦ ʩʣʦʷ Es (foEs). ʂʘʨʪʳ ʧʦʟʚʦʣʷʶ ʦʮʝʥʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʠʦʥʦʩʬʝʨʳ ʚʦ ʚʨʝʤʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ. ʇʨʠʤʝʨ ʦʜʥʦʡ ʠʟ ʪʘʢʠʭ ʢʘʨʪ ʥʘ ʨʠʩʫʥʢʝ 8.5. 

ʏʝʨʥʳʤʠ ʙʦʣʴʰʠʤʠ ʢʨʫʛʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʩʪʘʥʮʠʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠʦʥʦʩʬʝʨʳ, 

ʤʘʣʝʥʴʢʠʤʠ ʩʨʝʜʥʠʝ ʪʦʯʢʠ ʨʘʜʠʦʪʨʘʩʩ. ɺʚʝʨʭʫ ʮʚʝʪʥʦʡ ʟʦʥʳ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʜʚʘ 

ʤʘʣʝʥʴʢʠʭ ʯʝʨʥʳʭ ʢʨʫʛʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʨʷʜʦʤ, ʵʪʦ ʮʝʥʪʨʳ ʜʚʫʭ ʪʨʘʩʩ ʥʘʢʣʦʥʥʦʛʦ 

ʨʘʜʠʦʟʦʥʜʠʨʦʚʘʥʠʷ. 

 
ʈʠʩʫʥʦʢ 8.3 ï ʇʀɺ ʥʘ ʪʨʘʩʩʝ ʉʦʜʘʥʢʶʣʷïɹʘʨʝʥʮʙʫʨʛ 15 ʤʘʷ 2025 ʛ. 
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ʇʫʥʢʪ ʅɿʀ ʥʘ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ 

ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʦʡ ʥʘʫʯʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʴʶ, ʪʘʢ ʢʘʢ ʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʧʦʣʦʞʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʩʣʦʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʠʦʥʦʩʬʝʨʳ ʚ 

ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ. ʕʪʦ ʢʘʩʘʝʪʩʷ 

ʘʢʚʘʪʦʨʠʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʟʦʥʳ 

ɸʚʨʦʨʘʣʴʥʦʛʦ ʦʚʘʣʘ, ʘ ʪʘʢʞʝ ʩʝʚʝʨʥʦʡ 

ʛʨʘʥʠʮʳ ʩʨʝʜʥʝʰʠʨʦʪʥʦʡ ʟʦʥʳ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳ ʜʣʷ ʘʥʘʣʠʟʘ 

ʜʠʥʘʤʠʢʠ ʠʦʥʦʩʬʝʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʧʦʣʷʨʥʳʭ ʠ ʩʫʙʧʦʣʷʨʥʳʭ ʰʠʨʦʪ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʦʮʝʥʢʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʛʣʦʙʘʣʴʥʳʝ 

ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ. 

ɺ ʭʦʜʝ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʨʘʤʝʪʨʦʚ 

ʠʦʥʦʩʬʝʨʳ ʤʝʪʦʜʦʤ ʥʘʢʣʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘ ʧʨʠʝʤʥʦʤ 

ʧʫʥʢʪʝ ʚ ɹʘʨʝʥʮʙʫʨʛʝ (ʘʨʭʠʧʝʣʘʛ 

ʐʧʠʮʙʝʨʛʝʥ) ʚ 2025 ʛ., ʙʳʣʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʢʘʢ ʧʝʨʠʦʜʳ ʩ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʦʟʤʫʱʝʥʠʷʤʠ ʠʦʥʦʩʬʝʨʳ, 

ʪʘʢ ʠ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʩ ʚʳʨʘʞʝʥʥʳʤʠ 

ʚʦʟʤʫʱʝʥʠʷʤʠ. ɺ ʫʢʘʟʘʥʥʳʝ ʧʝʨʠʦʜʳ 

ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʠʦʥʦʩʬʝʨʥʳʝ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ, ʚʳʟʚʘʥʥʳʝ ʤʘʛʥʠʪʥʳʤʠ 

ʚʦʟʤʫʱʝʥʠʷʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʤʦʱʥʳʤʠ 

ʩʦʣʥʝʯʥʳʤʠ ʚʩʧʳʰʢʘʤʠ. ʕʬʬʝʢʪʳ 

ʧʨʦʷʚʣʷʣʠʩʴ ʢʘʢ ʥʘ ʪʨʘʝʢʪʦʨʠʷʭ, 

ʧʝʨʝʩʝʢʘʶʱʠʭ ʩʨʝʜʥʝʰʠʨʦʪʥʫʶ ʟʦʥʫ, ʪʘʢ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʜ ʘʢʚʘʪʦʨʠʝʡ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʮʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʩʦʣʥʝʯʥʳʤʠ ʚʩʧʳʰʢʘʤʠ, ʤʘʛʥʠʪʥʳʤʠ ʙʫʨʷʤʠ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʪʨʫʢʪʫʨʝ ʠʦʥʦʩʬʝʨʳ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʰʠʨʦʪʘʭ, ʯʪʦ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʛʝʦʬʠʟʠʢʠ ʠ ʩʦʣʥʝʯʥʦ-ʟʝʤʥʳʭ ʩʚʷʟʝʡ. 

ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʫʙʣʠʢʦʚʘʥʘ ʩʪʘʪʴʷ: 

ʂʘʣʠʰʠʥ ɸ.ʉ., ɹʣʘʛʦʚʝʱʝʥʩʢʘʷ ʅ.ʌ., ɹʦʨʠʩʦʚʘ ʊ.ɼ., ɼʦʣʛʘʯʝʚʘ ʉ.ɸ. ʈʘʟʚʠʪʠʝ ʠ 

ʤʦʜʝʨʥʠʟʘʮʠʷ ʤʝʪʦʜʦʚ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ɸʨʢʪʠʢʝ // ʈʦʩʩʠʡʩʢʠʝ ʧʦʣʷʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, 2025. ˉ 1 (59). ʉ. 26-30. 

ʉʧʝʢʪʨʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʋʌ-ɹ ʠ ʋʌ-ɸ ʚ 25 ʮʠʢʣʝ ʩʦʣʥʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ 

ʎʝʣʴ ï ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ 

ʜʠʘʧʘʟʦʥʘʭ UVB (280-315 ʥʤ)ïUVA (315-400 ʥʤ) ʚ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ɸʨʢʪʠʢʝ. ʆʩʥʦʚʥʘʷ 

ʟʘʜʘʯʘ ï ʩʧʝʢʪʨʘʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ UVB-UVA ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʟʝʤʥʦʡ 

ʘʪʤʦʩʬʝʨʳ ʚ 25 ʮʠʢʣʝ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʉɸ ɸʥʘʣʠʟ ʠʥʪʝʥʩʠʚʥʦʩʪʠ). 

ʉʧʝʢʪʨʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ UVB-UVA ʚʳʧʦʣʥʷʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʚʦʩʴʤʠʢʘʥʘʣʴʥʦʛʦ 

ʦʧʪʦʚʦʣʦʢʦʥʥʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘ AvaSpec-3638 ʧʦ ʟʝʥʠʪʥʦʡ ʤʝʪʦʜʠʢʝ. ʂʘʥʘʣʳ ʠʟʤʝʨʝʥʠʡ 

(ʜʠʘʧʘʟʦʥʳ): 

F1 Peak Wavelength 299-301 ʥʤ 

F2 Integral Master Channel 299-301 ʥʤ 

F3 Peak Wavelength 325-327 ʥʤ.  

 
ʈʠʩʫʥʦʢ 8.4 ï ʈʘʩʯʸʪ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʤʦʜʝʣʠ AIM-E 

ʜʣʷ ɹʘʨʝʥʮʙʫʨʛʘ (ʘ) 

 
ʈʠʩʫʥʦʢ 8.5 ï ʂʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ foES 
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F4 Integral Master Channel 325-327 ʥʤ 

F5 Integral Master Channel 315-400 ʥʤ 

F6 Integral Master Channel 280-315 ʥʤ 

F7 Integral Master Channel 315-320 ʥʤ  

F8 Integral Master Channel 297-330 ʥʤ 

ʀʟʤʝʥʝʥʠʷ ʧʦʩʪʫʧʘʶʱʝʛʦ ʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ UVB-UVA 

ʦʙʫʩʣʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʩʢʣʦʥʝʥʠʝʤ ʉʦʣʥʮʘ; ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʰʠʨʦʪʦʡ; 

ʚʳʩʦʪʦʡ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ (ʥʘ 1 ʢʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ UVB-UVA ʚʦʟʨʘʩʪʘʝʪ ʥʘ ~7ï12 %); 

ʦʙʣʘʯʥʳʤ ʧʦʢʨʦʚʦʤ; ʦʪʨʘʞʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʠ; ʩʦʜʝʨʞʘʥʠʝʤ ʦʟʦʥʘ (O3); ʩʦʣʥʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ (ʉɸ). ʂ ʤʘʣʦʠʟʫʯʝʥʥʳʤ ʩʦʣʥʝʯʥʳʤ ʬʘʢʪʦʨʘʤ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʤ ʥʘ ʧʣʘʥʝʪʘʨʥʫʶ 

ʘʪʤʦʩʬʝʨʫ, ʦʪʥʦʩʷʪʩʷ ʩʦʣʥʝʯʥʳʝ ʦʩʮʠʣʣʷʮʠʠ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʚʩʝ ʫʨʦʚʥʠ ʘʪʤʦʩʬʝʨʳ 

ʦʪ ʢʨʘʡʥʝʛʦ UVC (10-280 ʥʤ) ʜʦ ʜʣʠʥʥʦʚʦʣʥʦʚʦʛʦ UVA (315-400 ʥʤ). ʉʦʣʥʝʯʥʳʝ ʦʩʮʠʣʣʷʮʠʠ 

ʚʦʟʥʠʢʘʶʪ ʚʩʣʝʜʩʪʚʠʝ ʜʝʡʩʪʚʠʷ ʛʘʟʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʦʙʣʘʩʪʷʭ ʉʦʣʥʮʘ, ʘ ʪʘʢʞʝ 

ʩʠʣʳ ɸʨʭʠʤʝʜʘ ʠ ʦʭʚʘʪʳʚʘʶʪ ʚʩʝ ʩʬʝʨʳ ʉʦʣʥʮʘ. 

ʅʘ ʨʠʩ. 8.6 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʠʦʜʦʛʨʘʤʤʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ UVB-UVA ʚ ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʢʘʥʘʣʘʭ F2 ʠ F4-F8 ʟʘ 21.06.2025 ʛ. (ʣʝʪʥʝʝ ʩʦʣʥʮʝʩʪʦʷʥʠʝ). ɺ ʧʝʨʠʦʜʦʛʨʘʤʤʘʭ 

ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʛʘʨʤʦʥʠʢʠ ʚ ʜʠʘʧʘʟʦʥʝ 5-130 ʤʠʥ., ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʘʩʪʦʪʥʦʤʫ ʜʠʘʧʘʟʦʥʫ 

ʩʦʣʥʝʯʥʳʭ ʦʩʮʠʣʣʷʮʠʡ p-g mods. P-ʤʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʣʦʞʝʥʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʩʪʦʷʯʠʭ 

ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʉʦʣʥʮʘ ʦʪ ~0,005R ʜʦ 2 (ʩʬʝʨʠʯʝʩʢʠʝ ʛʘʨʤʦʥʠʢʠ) ʠ 

ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʩʧʝʢʪʨʘʣʴʥʦʡ ʩʚʝʪʠʤʦʩʪʠ ʉʦʣʥʮʘ (SSI). 

   
ʈʠʩʫʥʦʢ 8.6 ï ʇʝʨʠʦʜʦʛʨʘʤʤʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ UVB-UVA ʚ ʠʥʪʝʛʨʘʣʴʥʳʭ ʢʘʥʘʣʘʭ F2 ʠ F4-F8 ʧʦ ʜʘʥʥʳʤ 

ʥʘʙʣʶʜʝʥʠʡ ʚ ʣʝʪʥʝʝ ʩʦʣʥʮʝʩʪʦʷʥʠʝ 21.06.2025 ʛ. (AvaSpec-3648, ʧ.ɹʘʨʝʥʮʙʫʨʛ) 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʛʣʦʙʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʣʥʝʯʥʳʭ ʦʩʮʠʣʣʷʮʠʡ ʥʘ ʘʪʤʦʩʬʝʨʫ 

21.06.2025 ʛ. ʧʨʦʚʦʜʠʣʠʩʴ ʜʫʙʣʠʨʫʶʱʠʝ ʥʘʙʣʶʜʝʥʠʷ F2 ʠ F4-F8 ʥʘ ʅʀʉ çʃʝʜʦʚʘʷ ʙʘʟʘ ʄʳʩ 

ɹʘʨʘʥʦʚʘè (ʘʨʭ. ʉʝʚʝʨʥʘʷ ɿʝʤʣʷ) (ʨʠʩ. 8.7). 

  
ʈʠʩʫʥʦʢ 8.7 ï ʇʝʨʠʦʜʦʛʨʘʤʤʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ UVB-UVA ʚ ʠʥʪʝʛʨʘʣʴʥʳʭ ʢʘʥʘʣʘʭ F2, F4-F8 ʧʦ ʜʘʥʥʳʤ 

ʥʘʙʣʶʜʝʥʠʡ ʚ ʣʝʪʥʝʝ ʩʦʣʥʮʝʩʪʦʷʥʠʝ 21.06.2025 ʛ. (AvaSpec-2048, ʅʀʉ çʃʝʜʦʚʘʷ ʙʘʟʘ ʄʳʩ ɹʘʨʘʥʦʚʘè) 
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ʂʘʢ ʚʠʜʥʦ, ʨʝʞʠʤ ʢʦʣʝʙʘʥʠʡ ʚ ʢʘʥʘʣʘʭ F2 ʠ F4-F8 ʥʘ ʅʀʉ çʃʝʜʦʚʘʷ ʙʘʟʘ ʄʳʩ 

ɹʘʨʘʥʦʚʘè ʪʘʢʞʝ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 5-130 ʤʠʥ. ʀʟʤʝʨʝʥʠʷ ʚ ʢʘʥʘʣʘʭ Peak (F1) ʧʦʢʘʟʘʣʠ 

ʚʳʩʦʢʫʶ ʩʧʝʢʪʨʘʣʴʥʫʶ ʧʣʦʪʥʦʩʪʴ ʚ ʜʠʘʧʘʟʦʥʝ çʧʷʪʠʤʠʥʫʪʥʦʡè ʛʘʨʤʦʥʠʢʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʯʘʩʪʦʪʝ p-mods ~ 3,2 mHz, ʪ.ʥ. çʧʷʪʠʤʠʥʫʪʥʳʝ ʢʦʣʝʙʘʥʠʷè ʉʦʣʥʮʘ, ʠʣʠ ʛʣʦʙʘʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʉʦʣʥʮʘ (ʢʘʢ ʟʚʝʟʜʳ). ʅʘ ʨʠʩʫʥʢʝ 8.8 ʧʦʢʘʟʘʥʦ ʩʨʘʚʥʝʥʠʝ ʧʝʨʠʦʜʦʛʨʘʤʤ F1 (Peak) ʜʣʷ ʧʫʥʢʪʦʚ 

BBg ʠ BRN. 

    
ʈʠʩʫʥʦʢ 8.8 ï ʇʝʨʠʦʜʦʛʨʘʤʤʳ ʬʣʫʢʪʫʘʮʠʡ ʵʥʝʨʛʠʠ ʚ ʢʘʥʘʣʘʭ Peak (F1) ʚ ʣʝʪʥʝʝ ʩʦʣʥʮʝʩʪʦʷʥʠʝ 21.06.2025 ʛ. ʚ 

ʧ. ɹʘʨʝʥʮʙʫʨʛ (AvaSpec-3648) ʠ ʥʘ ʅʀʉ çʃʝʜʦʚʘʷ ʙʘʟʘ ʄʳʩ ɹʘʨʘʥʦʚʘè (AvaSpec-2048) 

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʩ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʟʥʘʯʝʥʠʡ ʚ ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ 

(SD): ů=ã(Ɇ(x ïɛ)Į/N), ʛʜʝ: ů ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ; x ï ʢʘʞʜʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʥʘʙʦʨʝ ʜʘʥʥʳʭ; ɛ ï ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʩʝʭ 

ʟʥʘʯʝʥʠʡ; N ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʝʥʠʡ; Ɇ ï ʟʥʘʢ 

ʩʫʤʤʳ. ʅʘ ʨʠʩʫʥʢʝ 8.9 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ SD 

F5-F6 ʟʘ ʦʙʱʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʩ 30.05.2025 ʛ. ʧʦ 

16.07.2025 ʛ. ʅʘ ʛʨʘʬʠʢʘʭ ʤʦʞʥʦ ʚʠʜʝʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ SD ʚ ʣʝʪʥʝʝ ʩʦʣʥʮʝʩʪʦʷʥʠʝ 

21.06.2025 ʛ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʝʨʠʦʜʦʛʨʘʤʤʘʭ UVB-UVA 

ʫʩʪʘʥʦʚʣʝʥ ʚʨʝʤʝʥʥʦʡ ʜʠʘʧʘʟʦʥ 5-130 ʤʠʥ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʥʘʙʦʨʫ ʛʘʨʤʦʥʠʢ ʚ ʩʦʣʥʝʯʥʳʭ 

ʦʩʮʠʣʣʷʮʠʷʭ p-g mods. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʣʠʷʥʠʠ ʛʣʦʙʘʣʴʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʥʘ ʚʨʝʤʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʠʞʥʝʡ 

ʘʪʤʦʩʬʝʨʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ: 

ʐʘʧʦʚʘʣʦʚ ʉ.ʅ. ʉʦʣʥʝʯʥʦ-ʟʝʤʥʳʝ ʩʚʷʟʠ: ʩʧʝʢʪʨʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʋʌ 

ʠʟʣʫʯʝʥʠʷ ʚ ɹʘʨʝʥʮʙʫʨʛʝ (ʈɸʕ-ʐ). ʊʝʟ. ʢʦʥʬ. XVI ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

çʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ 2025è, 23-

24.10.2025, ʛ. ʄʫʨʤʘʥʩʢ. ɸʧʘʪʠʪʳ: ʀʟʜ-ʚʦ ʌʀʎ ʂʅʎ ʈɸʅ, 2025. 

ʃʠʪʝʨʘʪʫʨʘ: 

ʂʦʣʯʝʚ ɸ.ɸ., ɿʳʢʦʚ ɽ.ʖ., ɺʳʙʦʨʥʦʚ ʌ.ʀ., ʏʝʨʥʦʚ ɸ.ɻ., ʐʫʤʘʝʚ ɺ.ɺ. ʆʮʝʥʢʘ ʧʘʨʘʤʝʪʨʦʚ 

ʧʝʨʝʤʝʱʘʶʱʠʭʩʷ ʠʦʥʦʩʬʝʨʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʧʦ ʩʝʪʠ ʃʏʄ-ʠʦʥʦʟʦʥʜʦʚ // ʋʯʝʥ. ʟʘʧ. ʂʘʟʘʥ. ʫʥ-ʪʘ. ʉʝʨ. ʌʠʟ.-

ʤʘʪʝʤ. ʅʘʫʢʠ, 2022. ʊ. 164, ˉ1, 137-147. 
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ʈʠʩʫʥʦʢ 8.9 ï ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʚʨʝʤʝʥʥʳʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ SD F5 (UVA) ʠ F6 (UVB) 
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ʌɻɹʋ çʄʫʨʤʘʥʩʢʦʝ ʋɻʄʉè 

ʄʝʨʦʧʨʠʷʪʠʝ 9. ʇʨʦʚʝʜʝʥʠʝ ʨʝʛʫʣʷʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʙʘʟʝ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çɹʘʨʝʥʮʙʫʨʛè 

ʂʦʤʧʣʝʢʩʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʥʘ ʙʘʟʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çɹʘʨʝʥʮʙʫʨʛè ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʮʝʣʷʭ 

ʨʝʘʣʠʟʘʮʠʠ ʉʪʨʘʪʝʛʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʜʦ 2030 ʛʦʜʘ ʚ 

ʦʙʣʘʩʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʂʦʥʮʝʧʮʠʝʡ 

ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ, ʦʜʦʙʨʝʥʥʦʡ 

ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 2 ʩʝʥʪʷʙʨʷ 2014 ʛʦʜʘ ˉ 1667-ʨ. 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ 

ʚʳʧʦʣʥʷʶʪʩʷ ʢʨʫʛʣʦʩʫʪʦʯʥʦ ʥʘ ʙʘʟʝ ɻʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çɹʘʨʝʥʮʙʫʨʛè 

ʌɻɹʋ çʄʫʨʤʘʥʩʢʦʝ ʋɻʄʉè ʩ 01.01.2025 ʧʦ 31.12.2025. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ 2025 ʛʦʜʫ: 

1. ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ 

ɺ 2025 ʛʦʜʫ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ɻʄʆ çɹʘʨʝʥʮʙʫʨʛè ʧʨʦʚʦʜʠʣʠʩʴ 8 ʨʘʟ 

ʚ ʩʫʪʢʠ ʚ ʩʪʘʥʜʘʨʪʥʳʝ ʩʨʦʢʠ ʟʘ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʠ 

ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʝʪʨʘ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʜʘʣʴʥʦʩʪʴʶ 

ʚʠʜʠʤʦʩʪʠ, ʢʦʣʠʯʝʩʪʚʦʤ, ʬʦʨʤʦʡ ʠ ʚʳʩʦʪʦʡ ʦʙʣʘʯʥʦʩʪʠ, ʘʪʤʦʩʬʝʨʥʳʤ ʜʘʚʣʝʥʠʝʤ, 

ʚʣʘʞʥʦʩʪʴʶ ʚʦʟʜʫʭʘ, ʘʪʤʦʩʬʝʨʥʳʤʠ ʷʚʣʝʥʠʷʤʠ, ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ, ʚʳʩʦʪʦʡ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ. ɺʩʝʛʦ ʧʦ ʧʨʦʛʨʘʤʤʝ ʩʪʘʥʮʠʠ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 2920 ʢʦʤʧʣʝʢʩʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 2025 ʛʦʜʘ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʧʦ ʜʘʥʥʳʤ ɻʄʆ 

çɹʘʨʝʥʮʙʫʨʛè: 

ɿʘ ʧʨʦʰʝʜʰʠʝ ʜʝʚʷʪʴ ʤʝʩʷʮʝʚ 2025 ʛʦʜʘ ʧʦʣʦʞʠʪʝʣʴʥʘ ̫ʘʥʦʤʘʣʠʷ ʩʨʝʜʥʝʡ ʤʝʩʷʯʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʦʪʤʝʯʘʣʘʩʴ ʚʦ ʚʩʝ ʤʝʩʷʮʳ (ʚ ʩʨʝʜʥʝʤ +1,8 Áʉ), ʢʨʦʤʝ ʘʧʨʝʣʷ. ɸʧʨʝʣʴ 

2025 ʛʦʜʘ ʩʦ ʩʨʝʜʥʝʡ ʟʘ ʤʝʩʷʮ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ï11 Áʉ (ʯʪʦ ʥʘ 2,5 Áʉ ʥʠʞʝ ʥʦʨʤʳ) ʩʪʘʣ 

ʩʘʤʳʤ ʭʦʣʦʜʥʳʤ ʟʘ ʧʦʩʣʝʜʥʠʝ 16 ʣʝʪ. ʅʘʠʙʦʣʴʰʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʘʥʦʤʘʣʠʷ ʩʨʝʜʥʝʡ 

ʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ +7,1 Áʉ ʦʪʤʝʯʘʣʘʩʴ ʚ ʬʝʚʨʘʣʝ, ʢʦʪʦʨʳʡ ʧʦ ʟʥʘʯʝʥʠʶ ʩʨʝʜʥʝʡ 

ʟʘ ʤʝʩʷʮ ʪʝʤʧʝʨʘʪʫʨʳ (ï3,9 Áʉ) ʩʪʘʣ ʚʪʦʨʳʤ ʧʦʩʣʝ 2014 ʛʦʜʘ ʩʘʤʳʤ ʪʝʧʣʳʤ ʬʝʚʨʘʣʝʤ ʟʘ ʚʝʩʴ 

ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ (ʨʠʩ. 9.1). 

ʇʨʦʰʝʜʰʝʝ ʣʝʪʦ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʫʤʝʨʝʥʥʦ ʪʝʧʣʳʤ, ʚ ʠʶʥʝ ʠ ʠʶʣʝ ʘʥʦʤʘʣʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣʘ 0,9Áʉ ʠ 0,8 Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʚ ʘʚʛʫʩʪʝ +2,8 Áʉ. 

 
ʈʠʩʫʥʦʢ 9.1 ï ʍʦʜ ʩʨʝʜʥʝʡ ʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ (Áʉ) ʚ 2025 ʛʦʜʫ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʦʡ 
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ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ +17,9 Áʉ ʦʪʤʝʯʘʣʦʩʴ 4 ʘʚʛʫʩʪʘ, ʘ ʚʩʝʛʦ ʟʘ ʣʝʪʦ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʧʨʝʚʳʰʘʣʘ ʣʝʪʥʝʝ ʟʥʘʯʝʥʠʝ (+10 Áʉ ʠ ʚʳʰʝ) ʣʠʰʴ ʩʝʤʴ ʜʥʝʡ. 

5 ʘʚʛʫʩʪʘ 2025 ʛʦʜʘ ʚ ɹʘʨʝʥʮʙʫʨʛʝ ʚʧʝʨʚʳʝ ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʛʨʦʟʘ. 

ɿʘ ʜʝʚʷʪʴ ʤʝʩʷʮʝʚ 2025 ʛʦʜʘ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʚ ɹʘʨʝʥʮʙʫʨʛʝ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʝ ʜʣʷ ʜʘʥʥʦʛʦ ʧʝʨʠʦʜʘ (ʨʠʩ. 9.2). 

 

 

ʈʠʩʫʥʦʢ 9.2 ï ʂʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ (ʤʤ) ʚ 2025 ʛʦʜʫ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʦʡ 

ʅʘʠʤʝʥʴʰʝʝ ʤʝʩʷʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʘʙʩʦʣʶʪʥʦʤ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ 

ʦʪʤʝʯʘʣʦʩʴ ʚ ʠʶʣʝ (14 ʤʤ ʠʣʠ 48 % ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ). ʅʘʠʙʦʣʴʰʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 

ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ ï ʚ ʠʶʥʝ, ʢʦʛʜʘ ʟʘ ʤʝʩʷʮ ʚʳʧʘʣʦ 178 % ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ. 

ʆʧʘʩʥʳʝ ʷʚʣʝʥʠʷ  

ʉ ʷʥʚʘʨʷ ʧʦ 15 ʦʢʪʷʙʨʷ 2025 ʛ. ʥʘʙʣʶʜʘʣʦʩʴ ʦʜʥʦ ʦʧʘʩʥʦʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʝ ʷʚʣʝʥʠʝ: 

08 ʦʢʪʷʙʨʷ ʫʩʠʣʝʥʠʝ ʶʞʥʦʛʦ ʚʝʪʨʘ ʚ ʧʦʨʳʚʘʭ ʜʦ 26 ʤ/ʩ. 

2. ʄʦʨʩʢʠʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʨʘʙʦʪʳ 

ʅʘ ɻʄʆ çɹʘʨʝʥʮʙʫʨʛè ʧʨʦʚʦʜʠʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʥʘʙʣʶʜʝʥʠʷ: 

ï ʥʘʙʣʶʜʝʥʠʷ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʧʦ ʬʫʪʰʪʦʢʫ ï ʝʞʝʜʥʝʚʥʦ ʚ 06, 12, 18 ɺʉɺ; ʩ 

17.09.2025 ʚ ʩʨʦʢʠ 00, 06, 12, 18; 

ï ʥʘʙʣʶʜʝʥʠʷ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʧʦ ʤʘʨʝʦʛʨʘʬʫ ï ʝʞʝʯʘʩʥʦ; 3-6.08.2025, 21.08.2025, 

27.08.2025, 29-31.08.2025, 1-30.09.2025 ʤʘʨʝʦʛʨʘʬ ʥʝ ʨʘʙʦʪʘʣ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʠʯʠʥʘʤ; 

ï ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʚʦʣʥʝʥʠʝʤ ʚʠʟʫʘʣʴʥʦ ï ʝʞʝʜʥʝʚʥʦ ʚ 06, 12, 18 ɺʉɺ; ʩ 17.09.2025 ʚ 

ʩʨʦʢʠ 00, 06, 12, 18; 

ï ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʨʩʢʦʡ ʚʦʜʳ ï ʝʞʝʜʥʝʚʥʦ ʚ 06, 12, 18 ɺʉɺ; ʩ 17.09.2025 ʚ 

ʩʨʦʢʠ 00, 06, 12, 18; 

ï ʣʝʜʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʚ ʟʘʣʠʚʘʭ ɻʨʸʥ-ʬʴʦʨʜ ʠ ʀʩ-ʬʴʦʨʜ ʩ ʠʟʤʝʨʝʥʠʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʧʦʩʪʦʷʥʥʦʡ ʪʦʯʢʝ (ʪʦʣʱʠʥʘ ʣʴʜʘ, ʛʣʫʙʠʥʘ ʝʛʦ ʧʦʛʨʫʞʝʥʠʷ, ʚʳʩʦʪʘ ʠ 

ʧʣʦʪʥʦʩʪʴ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʣʴʜʫ); 

ï ʦʪʙʦʨ ʧʨʦʙ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʣʸʥʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ ʤʦʨʩʢʦʡ ʚʦʜʳ ʘʨʝʦʤʝʪʨʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ ï ʝʞʝʜʥʝʚʥʦ ʚ 12 ɺʉɺ; 

ï ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʚʠʜʠʤʦʩʪʴ ʚ ʩʪʦʨʦʥʫ ʤʦʨʷ ï ʝʞʝʜʥʝʚʥʦ ʚ 06, 12, 18 ɺʉɺ; ʩ 17.09.2025 

ʚ ʩʨʦʢʠ 00, 06, 12, 18; 

ï ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʥʠʚʝʣʠʨʦʚʢʝ ʬʫʪʰʪʦʢʘ ï 2 ʨʘʟʘ ʚ ʛʦʜ. 

ɺʩʝʛʦ ʧʨʦʚʝʜʝʥʦ 1201 ʢʦʤʧʣʝʢʩʥʦʝ ʥʘʙʣʶʜʝʥʠʝ. 

3. ʈʘʜʠʘʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ɺ ʧ. ɹʘʨʝʥʮʙʫʨʛ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʝʞʝʜʥʝʚʥʦʝ ʠʟʤʝʨʝʥʠʝ ʤʦʱʥʦʩʪʠ ʘʤʙʠʝʥʪʥʦʛʦ 

ʵʢʚʠʚʘʣʝʥʪʘ ʜʦʟʳ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ (ʄʕɼ, ʤɿʚ/ʯ) ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʤʝʪʨ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ï 
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ʚʳʧʦʣʥʝʥʦ 365 ʠʟʤʝʨʝʥʠʡ. ɼʘʥʥʳʝ ʧʝʨʝʜʘʚʘʣʠʩʴ ʚ ʄʊ ɸʉʂʈʆ ï ʄʫʨʤʘʥʩʢʫʶ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ. ʇʦ 

ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ ɻʄʆ çɹʘʨʝʥʮʙʫʨʛè ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ (ʤʦʱʥʦʩʪʴ ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʜʦʟʳ 

ʥʘ ʤʝʩʪʥʦʩʪʠ) ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʢʦʣʝʙʘʥʠʡ ʧʨʠʨʦʜʥʦʛʦ ʬʦʥʘ ʦʪ 0,06 ʜʦ 0,16 ʤɿʚ/ʯ. 

4. ɻʝʣʠʦʛʝʦʬʠʟʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ 

ɸʢʪʠʥʦʤʝʪʨʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʝʞʝʜʥʝʚʥʦ ʧʦ ʧʠʨʘʥʦʤʝʪʨʫ ʇʝʣʝʥʛ 

ʉʌ-06 ʩ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʙʣʦʢʦʤ ʵʣʝʢʪʨʦʥʥʳʤ. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ 365 ʥʘʙʣʶʜʝʥʠʡ. 

ʀʟʤʝʨʝʥʠʷ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʟʦʥʘ ʚ ʘʪʤʦʩʬʝʨʝ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʩʚʝʪʣʦʝ ʚʨʝʤʷ ʩʫʪʦʢ 

ʧʨʠ ʤʘʣʦʦʙʣʘʯʥʦʡ ʧʦʛʦʜʝ ʦʟʦʥʦʤʝʪʨʦʤ ʄ-124. ʂʦʣʠʯʝʩʪʚʦ ʪʝʣʝʛʨʘʤʤ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʠʟʤʝʨʝʥʠʡ 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. 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 15.10.2025 ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 118 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 ʦʯʝʚʠʜʥʘ. 

ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ɹʘʨʝʥʮʙʫʨʛʘ ʚʭʦʜʷʪ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʄʎ ʄɻʌʆ. ɻʝʦʤʘʛʥʠʪʥʘʷ ʠ ʨʠʦʤʝʪʨʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʦʧʝʨʘʪʠʚʥʦ ʧʝʨʝʜʘʸʪʩʷ ʚ ʦʪʜʝʣ ʛʝʦʬʠʟʠʢʠ ʌɻɹʋ çɸɸʅʀʀè, ʄʫʨʤʘʥʩʢʠʡ ʎʝʥʪʨ ʤʦʥʠʪʦʨʠʥʛʘ 

ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ɻʝʣʠʦʛʝʦʬʠʟʠʯʝʩʢʠʡ ʎʝʥʪʨ ʈʦʩʛʠʜʨʦʤʝʪʘ. 

ʄʘʪʝʨʠʘʣʳ ʥʘʙʣʶʜʝʥʠʡ ɻʄʆ çɹʘʨʝʥʮʙʫʨʛè ʦʙʨʘʙʦʪʘʥʳ, ʨʝʟʫʣʴʪʘʪʳ ʟʘʥʝʩʝʥʳ ʚ 

ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʙʘʟʫ ʜʘʥʥʳʭ. ʆʙʲʝʤ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʟʘ 2025 ʛʦʜ ʩʦʩʪʘʚʠʣ 0,1 ɻʙ. 

ɻʄʆ çɹʘʨʝʥʮʙʫʨʛè ʚʢʣʶʯʝʥʘ ʚ ʧʫʙʣʠʢʘʮʠʶ ɺʄʆ ˉ 9 ʊʦʤ ʉ1 ʜʣʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʙʤʝʥʘ. 

ʇʨʦʜʦʣʞʘʣʦʩʴ ʠʟʫʯʝʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʘʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ ʠ ʨʘʟʚʠʪʠʝ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʘʨʢʪʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘʭ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʨʝʛʫʣʷʨʥʳʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʙʘʟʝ ɻʄʆ çɹʘʨʝʥʮʙʫʨʛè 

ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʨʝʧʣʘʚʘʥʠʷ. 

ʆʧʝʨʘʪʠʚʥʘʷ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ɻʄʆ çɹʘʨʝʥʮʙʫʨʛè ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ɻʠʜʨʦʤʝʪʮʝʥʪʨʘ ʌɻɹʋ çʄʫʨʤʘʥʩʢʦʝ ʋɻʄʉè ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʥʦʟʦʚ ʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ ʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ (ʅʗ) ʠ ʦʧʘʩʥʳʭ (ʆʗ) ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ 

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

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

ʩʚʷʟʘʥʦ ʩ ʮʠʢʣʦʥʘʤʠ, ʬʦʨʤʠʨʫʶʱʠʤʠʩʷ ʚ ɻʨʸʥʣʘʥʜʩʢʦʤ ʤʦʨʝ ʠ, ʫʛʣʫʙʣʷʷʩʴ, ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʩʤʝʱʘʶʱʠʤʠʩʷ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ. 

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 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʠʪʴ ʚ 2026 ʛʦʜʫ ʧʨʦʚʝʜʝʥʠʝ ʨʝʛʫʣʷʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʙʘʟʝ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çɹʘʨʝʥʮʙʫʨʛè. 

ʄʝʨʦʧʨʠʷʪʠʝ 9 ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ.  
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ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè ʩʦʚʤʝʩʪʥʦ ʩ ʌɻɹʋ çɸɸʅʀʀè 

ʄʝʨʦʧʨʠʷʪʠʝ 10. 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 2025 ʛ. ʚʳʧʦʣʥʷʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ, ʚʢʣʶʯʘʶʱʠʝ ʚ 

ʩʝʙʷ ʨʘʙʦʪʳ ʧʦ ʬʦʥʦʚʦʤʫ ʠ ʣʦʢʘʣʴʥʦʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʟʘʛʨʷʟʥʝʥʠʷ ʦʙʲʝʢʪʦʚ 

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

ʠ ʧʦʙʝʨʝʞʴʝ ʟʘʣʠʚʘ ɻʨʸʥʬʴʦʨʜ, ʠ ʦʙʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʨʘʡʦʥʝ ʧʦʩ. ʇʠʨʘʤʠʜʘ.  ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʣʘʥʦʤ ʅʀʊʈ ʈʦʩʛʠʜʨʦʤʝʪʘ ʥʘ 2025ï2029 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: 

 ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ 

(ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʤʦʨʩʢʠʭ ʚʦʜ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʚʦʜ ʠ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʚʦʜʦʸʤʦʚ ʩʫʰʠ, ʧʦʯʚʝʥʥʳʭ ʚʦʜ, ʧʦʯʚ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ) ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʠ 

ʚ ʙʣʠʞʘʡʰʠʭ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩʸʣʢʦʚ ɹʘʨʝʥʮʙʫʨʛ ʠ ʇʠʨʘʤʠʜʘ, ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚʢʣʶʯʘʷ ʩʦʧʨʝʜʝʣʴʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʦʚ. 

ɺʳʷʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʠ 

ʣʠʢʚʠʜʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʣʦʢʘʣʠʟʘʮʠʷ, ʧʘʩʧʦʨʪʠʟʘʮʠʷ, ʦʮʝʥʢʘ ʠʭ 

ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ. 

ʂ ʦʩʥʦʚʥʳʤ ʟʘʜʘʯʘʤ ʦʪʥʦʩʷʪʩʷ: 

ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʦʪʙʦʨʘ ʧʨʦʙ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʨʘʡʦʥʝ ʧ. 

ɹʘʨʝʥʮʙʫʨʛ ʠ ʇʠʨʘʤʠʜʘ ʩ ʧʨʠʣʝʛʘʶʱʠʤʠ ʘʢʚʘʪʦʨʠʷʤʠ ʟʘʣʠʚʘ ɻʨʸʥʬʴʦʨʜ ʠ ʙʫʭʪʳ ʇʝʪʫʥʴʷ; 

ɺʳʧʦʣʥʝʥʠʝ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʦʙʨʘʥʥʳʭ 

ʦʙʨʘʟʮʦʚ ʠ ʧʨʦʙ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʈɸʕ-

ʐ (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 ʧ. ʇʠʨʘʤʠʜʘ ʠ ʬʦʥʦʚʳʭ ʨʘʡʦʥʦʚ; ʤʦʨʩʢʠʭ 

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

ʙʫʭʪʳ ʇʝʪʫʥʴʷ (ʟʘʣʠʚ ʀʩʬʴʦʨʜ), ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʦʟ. ʉʪʝʤʤʝ ʠ ʨ. ɻʨʸʥʜʘʣʩʵʣʴʚʘ, 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. 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. 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 ʪ.ʜ. ʉʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʦʯʝʢ ʥʘʙʣʶʜʝʥʠʡ ʠ ʦʪʙʦʨʘ 

ʧʨʦʙ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʬʦʥʦʚʦʛʦ ʠ ʣʦʢʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 
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ʈʠʩʫʥʦʢ 10.1 ï ʉʭʝʤʘ ʪʦʯʝʢ ʚʳʧʦʣʥʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ ʠ ʦʪʙʦʨʘ ʧʨʦʙ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʬʦʥʦʚʦʛʦ ʠ ʣʦʢʘʣʴʥʦʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʘʡʦʥʝ ʧ. ɹʘʨʝʥʮʙʫʨʛ 

 

ʈʠʩʫʥʦʢ 10.2 ï ʉʭʝʤʘ ʪʦʯʝʢ ʚʳʧʦʣʥʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ ʠ ʦʪʙʦʨʘ ʧʨʦʙ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʬʦʥʦʚʦʛʦ ʠ ʣʦʢʘʣʴʥʦʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʘʡʦʥʝ ʧ. ʇʠʨʘʤʠʜʘ 

ʊʦʯʢʠ ʚʳʧʦʣʥʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ ʠ 
ʦʪʙʦʨʘ ʧʨʦʙ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

               ʬʦʥʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

               ʣʦʢʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 
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ʈʘʙʦʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʋ çʅʇʆ 

çʊʘʡʬʫʥè: ɻʦʣʷʢʦʚ ɸ.ʄ. ï ʥʘʯʘʣʴʥʠʢ ʧʦʣʝʚʦʛʦ ʦʪʨʷʜʘ, ʂʠʤ ʀ.ʉ. ï ʚʝʜʫʱʠʡ ʠʥʞʝʥʝʨ ʭʠʤʠʢ, 

ʇʷʜʫʰʢʠʥ ʉ.ɸ. ï ʠʥʞʝʥʝʨ ʵʢʦʣʦʛ. 

ɿʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʵʪʘʧ ʧʨʦʭʦʜʠʣ ʚ ʧʝʨʠʦʜ ʩ 11 ʘʧʨʝʣʷ ʧʦ 16 ʤʘʷ 2025 ʛ. ʥʘ 20 ʥʘʟʝʤʥʳʭ 

ʠ 3 ʚʦʜʥʳʭ ʪʦʯʢʘʭ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ ʚ ʨʘʡʦʥʝ ʧ. ɹʘʨʝʥʮʙʫʨʛ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʷʭ, 

ʚ ʨʘʡʦʥʝ ʦʟ. ʉʪʝʤʤʝ, ʚ ʨʘʡʦʥʝ ʨ. ɻʨyʥʜʘʣʩʝʣʴʚʘ, ʚ ʨʘʡʦʥʝ ʤʳʩʘ ɼʨʝʩʩʝʣʴʭʫʩ, ʥʘ ʚʦʩʪʦʯʥʦʤ 

ʩʢʣʦʥʝ ʛ. ʉʪʫʨʭʝʜʘ, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʛ. ɻʨʥyʬʴʦʨʜʬʴʝʣʣʝʪ, ʚ ʨʘʡʦʥʝ ʚʝʨʪʦʣʝʪʥʦʡ 

ʧʣʦʱʘʜʢʠ, ʚ ʧ. ʇʠʨʘʤʠʜʘ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʷʭ. ʅʘ ʪʦʯʢʘʭ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ 

ʧʨʦʠʟʚʝʜʝʥʳ: 

ʆʪʙʦʨ ʧʨʦʙ (ʦʙʨʘʟʮʦʚ) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ: 

- 20 ʧʨʦʙ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ; 

- 6 ʧʨʦʙ ʦʟʝʨʥʦʡ ʚʦʜʳ; 

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

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

- 12 ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʵʨʦʟʦʣʷ ʥʘ ʬʠʣʴʪʨʘʭ ɸʌɸ. 

ʃʝʪʥʠʡ ʵʪʘʧ ʚʳʧʦʣʥʷʣʩʷ ʚ ʧʝʨʠʦʜ ʩ 18 ʘʚʛʫʩʪʘ ʧʦ 23 ʩʝʥʪʷʙʨʷ 2025 ʛ. ʥʘ 20 ʥʘʟʝʤʥʳʭ 

ʠ 17 ʚʦʜʥʳʭ ʪʦʯʢʘʭ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ ʚ ʨʘʡʦʥʝ ʧ. ɹʘʨʝʥʮʙʫʨʛ, ʧ. ʇʠʨʘʤʠʜʘ, 

ʨʘʡʦʥ ʦʟ. ʉʪʝʤʤʝ, ʚ ʟʘʣʠʚʘʭ ɻʨʥyʬʴʦʨʜ ʠ ɹʠʣʣʝʬʴʦʨʜ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʝʜʝʥʳ: 

ʆʪʙʦʨ ʧʨʦʙ (ʦʙʨʘʟʮʦʚ) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʘ ʪʦʯʢʘʭ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ: 

- 40 ʧʨʦʙ ʧʦʯʚʳ; 

- 27 ʧʨʦʙ ʚʦʜʳ (ʦʟʝʨʥʦʡ ï 4, ʨʝʯʥʦʡ ï 2, ʤʦʨʩʢʦʡ ï 21); 

- 10 ʧʨʦʙ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ (ʦʟʝʨʥʳʭ ï 3, ʨʝʯʥʳʭ ï 2, ʤʦʨʩʢʠʭ ï 5); 

- 39 ʧʨʦʙ ʥʘʟʝʤʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʤʭʘ ï 19, ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ï 20); 

- 81 ʬʠʣʴʪʨ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʥʳʭ ʚʟʚʝʩʝʡ (ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ï 63, ʚ 

ʦʟʝʨʥʦʡ ʚʦʜʝ ï 12, ʚ ʨʝʯʥʦʡ ʚʦʜʝ ï 6); 

- 12 ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʵʨʦʟʦʣʷ ʥʘ ʬʠʣʴʪʨʘʭ ɸʌɸ. 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ 

ɺ ʧʦʣʝʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʘʥʘʣʠʟʳ: 

ʇʦʜʛʦʪʦʚʢʘ ʧʨʦʙ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʇɸʋ. ʇʨʦʙʳ 

ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ ʛʝʢʩʘʥʦʤ 30 ʤʠʥʫʪ ʥʘ ʤʝʰʘʣʢʝ, ʵʢʩʪʨʘʢʪʳ ʚʳʩʫʰʠʚʘʣʠ ʩʫʣʴʬʘʪʦʤ ʥʘʪʨʠʷ, 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠ ʥʘ ʨʦʪʘʮʠʦʥʥʦʤ ʠʩʧʘʨʠʪʝʣʝ ʠ ʧʝʨʝʥʦʩʠʣʠ ʚ ʤʠʢʨʦʚʠʘʣʳ. ɼʘʣʴʥʝʡʰʝʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʝ Shimadzu LC. 

ʇʦʜʛʦʪʦʚʢʘ ʧʨʦʙ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʍʆʉ. ɺ ʧʨʦʙʳ ʜʦʙʘʚʣʷʣʠ 

ʩʫʨʨʦʛʘʪʥʳʡ ʩʪʘʥʜʘʨʪ: ʧʦ 20 ʤʤ3 2,4,5,6-ʪʝʪʨʘʭʣʦʨʤʝʪʘʢʩʠʣʦʣʘ (TCMX) ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 0,5 

ʤʢʛ/ʩʤ3 ʠ ʇʍɹ #198 ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 0,5 ʤʢʛ/ʩʤ3, ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ ʛʝʢʩʘʥʦʤ 30 ʤʠʥʫʪ ʥʘ 

ʤʝʰʘʣʢʝ, ʵʢʩʪʨʘʢʪʳ ʚʳʩʫʰʠʚʘʣʠ ʧʨʦʢʘʣʸʥʥʳʤ ʩʫʣʴʬʘʪʦʤ ʥʘʪʨʠʷ, ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠ ʥʘ 

ʨʦʪʘʮʠʦʥʥʦʤ ʠʩʧʘʨʠʪʝʣʝ ʠ ʧʝʨʝʥʦʩʠʣʠ ʚ ʤʠʢʨʦʚʠʘʣʳ. 

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 ʘʥʘʣʠʪʠʯʝʩʢʦʡ 
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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 (TN, TC, IC, NPOC) 

ʚʳʧʦʣʥʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘʪʦʨʘ ʦʙʱʝʛʦ ʫʛʣʝʨʦʜʘ Shimadzu ʊʆʉ- Lcsh ʩ ʧʨʠʩʪʘʚʢʦʡ 

TNM-L. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʨʘʩʪʚʦʨʝʥʥʦʡ ʢʨʝʤʥʝʢʠʩʣʦʪʳ, ʥʠʪʨʠʪʦʚ, ʬʦʩʬʘʪʦʚ, ʦʙʱʝʛʦ 

ʬʦʩʬʦʨʘ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ Shimadzu UV-1800 ʩ ʥʝʧʨʦʪʦʯʥʳʤʠ 

ʢʶʚʝʪʘʤʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʱʝʣʦʯʥʦʩʪʠ, ʧʨʦʚʦʜʠʤʦʩʪʠ, ʩʦʣʝʥʦʩʪʠ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʝʣʦʩʴ ʥʘ 

ʦʙʦʨʫʜʦʚʘʥʠʠ Mettler Toledo. 

ʇʨʦʙʳ ʧʦʯʚ, ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʥʘʟʝʤʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʣʠʦʬʠʣʴʥʦʡ 

ʩʫʰʢʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʟʤʝʣʴʯʝʥʠʝʤ (ʨʫʯʥʳʤ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʠʤ). ʆʧʨʝʜʝʣʝʥʠʝ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ (ʩʠʪʦʚʳʤ ʤʝʪʦʜʦʤ) ʦʩʥʦʚʘʥʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʤʘʩʩʦʚʦʡ ʜʦʣʠ 

ʯʘʩʪʠʮ ʨʘʟʣʠʯʥʦʡ ʢʨʫʧʥʦʩʪʠ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʧʨʦʮʝʥʪʘʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʘʩʩʝ ʩʫʭʦʡ ʧʨʦʙʳ, 

ʚʟʷʪʦʡ ʜʣʷ ʘʥʘʣʠʟʘ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʚʩʝʭ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʦʪʦʙʨʘʥʥʳʝ ʧʨʦʙʳ ʠ ʤʘʪʝʨʠʘʣʳ ʥʘʙʣʶʜʝʥʠʡ 

ʜʦʩʪʘʚʣʝʥʳ ʚ ʙʘʟʦʚʫʶ ʣʘʙʦʨʘʪʦʨʠʶ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè (ʛ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ). 

ʉʦʩʪʘʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʧʨʦʙʘʭ 

ɺ ʧʨʦʙʘʭ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʵʨʦʟʦʣʷ ʚʳʧʦʣʥʷʣʠʩʴ ʦʧʨʝʜʝʣʝʥʠʷ: 

- ʩʦʜʝʨʞʘʥʠʝ NH3, CO, NO2, SO2, H2S; 

- ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (ʊʄ): Ni, Co, Zn, Cd, Cu, Pb, Cr, As ʠ Hg; 

- ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʍʆʉ) ʚʢʣʶʯʘʷ ʧʦʣʠʭʣʦʨʙʠʬʝʥʠʣʳ (ʇʍɹ): ʘʣʴʬʘ-

ɻʍʎɻ, ʙʝʪʘ-ɻʍʎɻ, ʛʘʤʤʘ-ɻʍʎɻ, 2,4ɼɼɽ, 4,4ɼɼɽ, 2,4ɼɼɼ, 4,4ɼɼɼ, 2,4ɼɼʊ, 4,4ɼɼʊ, 

ʧʝʥʪʘʭʣʦʨʙʝʥʟʦʣʘ, ʛʝʢʩʘʭʣʦʨʙʝʥʟʦʣʘ, ʛʝʧʪʘʭʣʦʨʘ, ʘʣʴʜʨʠʥʘ, ʦʢʪʘʭʣʦʨʩʪʠʨʦʣʘ, 

ʛʝʧʪʘʭʣʦʨʵʧʦʢʩʠʜʘ, ʪʨʘʥʩ-ʭʣʦʨʜʘʥʘ, ʮʠʩ-ʭʣʦʨʜʘʥʘ, ʪʨʘʥʩ-ʥʦʥʘʭʣʦʨʘ, ʮʠʩ-ʥʦʥʘʭʣʦʨʘ, ʤʠʨʝʢʩʘ, 

ʬʦʪʦʤʠʨʝʢʩʘ; ʧʦʣʠʭʣʦʨʙʠʬʝʥʠʣʦʚ (ʇʍɹ): #28, #52, #101, #105, #118, #138, #153, #156, #180; 

- ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʇɸʋ): ʥʘʬʪʘʣʠʥʘ, ʘʮʝʥʘʬʪʠʣʝʥʘ, 
ʬʣʫʦʨʝʥʘ, ʘʮʝʥʘʬʪʝʥʘ, ʬʝʥʘʥʪʨʝʥʘ, ʘʥʪʨʘʮʝʥʘ, ʬʣʫʦʨʘʥʪʝʥʘ, ʧʠʨʝʥʘ, ʙʝʥʟ(ʘ)ʘʥʪʨʘʮʝʥʘ, 

ʭʨʠʟʝʥʘ, ʙʝʥʟ(ʙ)ʬʣʫʦʨʘʥʪʝʥʘ, ʙʝʥʟ(ʢ)ʬʣʫʦʨʘʥʪʝʥʘ, ʙʝʥʟ(ʘ)ʧʠʨʝʥʘ, ʜʠʙʝʥʟ(a,h)ʘʥʪʨʘʮʝʥʘ, 

ʠʥʜʝʥʦ(123ʩd)ʧʠʨʝʥʘ, ʙʝʥʟ(g,h,i)ʧʝʨʠʣʝʥʘ. 

ɺ ʧʨʦʙʘʭ ʤʦʨʩʢʦʡ ʚʦʜʳ ʚʳʧʦʣʥʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷ: 

- ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ; ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ (ɹʇʂ5); 

ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ (ʍʇʂ); ʚʦʜʦʨʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (ʨʅ); ʦʢʠʩʣʠʪʝʣʴʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (Eh) ʠ ʱʝʣʦʯʥʦʩʪʠ.  

- ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (ʊʄ; 

- ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʍʆʉ), ʚʢʣʶʯʘʷ ʧʦʣʠʭʣʦʨʙʠʬʝʥʠʣʳ (ʇʍɹ); 

- ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʇɸʋ); 

- ʩʫʤʤʘʨʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʅʋ); 

- ʥʝʧʦʣʷʨʥʳʭ ʘʣʠʬʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʉ15-ʉ31 (ʅɸʋ);  

- ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʬʝʥʦʣʦʚ: ʘʣʢʠʣʬʝʥʦʣʦʚ (ʢʨʝʟʦʣʳ, ʢʩʠʣʝʥʦʣʳ), ʭʣʦʨʬʝʥʦʣʦʚ 

(ʤʦʥʦʭʣʦʨ-, ʜʠʭʣʦʨ-, ʪʨʠʭʣʦʨ-, ʧʝʥʪʘʭʣʦʨ-), ʥʠʪʨʦʬʝʥʦʣʦʚ (ʤʦʥʦʥʠʪʨʦ-, ʜʠʥʠʪʨʦ-); 

- ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ʉʇɸɺ); 

- ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʢʨʝʤʥʝʢʠʩʣʦʪʳ, ʥʠʪʨʠʪʦʚ, ʥʠʪʨʘʪʦʚ, ʘʤʤʦʥʠʷ, ʦʙʱʝʛʦ ʘʟʦʪʘ, 
ʬʦʩʬʘʪʦʚ, ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ); 

- ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʟʚʝʩʠ. 

ɺ ʧʨʦʙʘʭ ʤʦʨʩʢʦʡ ʚʟʚʝʩʠ ʚʳʧʦʣʥʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷ: 

- ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (ʊʄ); 

- ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʍʆʉ), ʚʢʣʶʯʘʷ ʧʦʣʠʭʣʦʨʙʠʬʝʥʠʣʳ (ʇʍɹ); 
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- ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʇɸʋ). 

ɺ ʧʨʦʙʘʭ ʚʦʜʳ ʚʦʜʦʝʤʦʚ ʩʫʰʠ ʚʳʧʦʣʥʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷ: 

- ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ; ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ (ɹʇʂ5); 

ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ (ʍʇʂ); ʚʦʜʦʨʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (ʨʅ); ʦʢʠʩʣʠʪʝʣʴʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (Eh) ʠ ʱʝʣʦʯʥʦʩʪʠ.  

- ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (ʊʄ); 

- ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʍʆʉ), ʚʢʣʶʯʘʷ ʧʦʣʠʭʣʦʨʙʠʬʝʥʠʣʳ (ʇʍɹ); 

- ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʇɸʋ); 

- ʩʫʤʤʘʨʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʅʋ); 

- ʥʝʧʦʣʷʨʥʳʭ ʘʣʠʬʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʉ15-ʉ31 (ʅɸʋ);  

- ʢʦʤʧʦʥʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ: NO2, NO3, Cl, SO4, Na, K, Ca, Mg ʠ NH4; 

- ʣʝʪʫʯʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʃɸʋ): ʙʝʥʟʦʣʘ, ʪʦʣʫʦʣʘ, ʦʨʪʦ-, ʧʘʨʘ- ʠ ʤʝʪʘ-

ʢʩʠʣʦʣʘ; 

- ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʬʝʥʦʣʦʚ; 

- ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ʉʇɸɺ); 

- ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ; 

- ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʟʚʝʩʠ. 

ʉʥʝʞʥʳʡ ʧʦʢʨʦʚ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

- ʦʧʨʝʜʝʣʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ (ʚʝʣʠʯʠʥʘ ʨʅ); 

- ʬʠʣʴʪʨʘʮʠʷ ʧʨʦʙʳ ʪʘʣʦʡ ʚʦʜʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʯʝʨʝʟ ʤʝʤʙʨʘʥʥʳʡ ʬʠʣʴʪʨ 0,45 ʤʢʤ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ; 

- ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (ʊʄ); 

- ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʍʆʉ), ʚʢʣʶʯʘʷ ʧʦʣʠʭʣʦʨʙʠʬʝʥʠʣʳ (ʇʍɹ); 

- ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʇɸʋ); 

- ʩʫʤʤʘʨʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʅʋ); 

- ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ; 

- ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʬʝʥʦʣʦʚ. 

ɺ ʧʨʦʙʘʭ ʜʦʥʥʭr ʦʪʣʦʞʝʥʠʡ ʚʦʜʦʝʤʦʚ ʩʫʰʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʜʝʨʞʘʥʠʷ: 

- ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (ʊʄ) ʠ ʤʳʰʴʷʢʘ; 

- ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʍʆʉ), ʚʢʣʶʯʘʷ ʧʦʣʠʭʣʦʨʙʠʬʝʥʠʣʳ (ʇʍɹ); 

- ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʇɸʋ); 

- ʩʫʤʤʘʨʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʅʋ); 

- ʥʝʧʦʣʷʨʥʳʭ ʘʣʠʬʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʉ15-ʉ31 (ʅɸʋ);  

- ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʬʝʥʦʣʦʚ; 

- ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ʉʇɸɺ); 

- ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. 

ɺ ʧʨʦʙʘʭ ʧʦʯʚʝʥʥʳʭ ʚʦʜ ʚʳʧʦʣʥʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ:  

- ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (ʊʄ) ʠ ʤʳʰʴʷʢʘ;  

- ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʍʆʉ), ʚʢʣʶʯʘʷ ʧʦʣʠʭʣʦʨʙʠʬʝʥʠʣʳ (ʇʍɹ); 

- ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʇɸʋ); 

- ʩʫʤʤʘʨʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʅʋ); 

- ʥʝʧʦʣʷʨʥʳʭ ʘʣʠʬʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʅɸʋ); 

- ʣʝʪʫʯʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʃɸʋ); 

- ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ʉʇɸɺ); 

- ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʬʝʥʦʣʦʚ; 

- ʩʝʨʦʚʦʜʦʨʦʜʘ; 

- ʩʫʣʴʬʠʜʦʚ; 

- ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ (ɹʇʂ5); 

- ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ (ʍʇʂ); 
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- ʚʦʜʦʨʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (ʨʅ); ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (Eh) ʠ 

ʱʝʣʦʯʥʦʩʪʠ; 

- ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ɺ ʧʨʦʙʘʭ ʧʦʯʚ ʚʳʧʦʣʥʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ: 

- ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (ʊʄ) ʠ ʤʳʰʴʷʢʘ; 

- ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʍʆʉ), ʚʢʣʶʯʘʷ ʧʦʣʠʭʣʦʨʙʠʬʝʥʠʣʳ (ʇʍɹ); 

- ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʇɸʋ); 

- ʩʫʤʤʘʨʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʅʋ); 

- ʥʝʧʦʣʷʨʥʳʭ ʘʣʠʬʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʅɸʋ); 

- ʣʝʪʫʯʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʃɸʋ). 

ɺ ʧʨʦʙʘʭ ʥʘʟʝʤʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷ: 

- ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (ʊʄ) ʠ ʤʳʰʴʷʢʘ; 

- ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʍʆʉ), ʚʢʣʶʯʘʷ ʧʦʣʠʭʣʦʨʙʠʬʝʥʠʣʳ (ʇʍɹ); 

- ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʇɸʋ). 

ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʧʦʣʥʷʝʪʩʷ ʦʧʠʩʘʥʠʝ 

ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʦʙʨʘʟʮʦʚ ʥʘʟʝʤʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ɺʩʝʛʦ ʟʘ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʦ ʥʘʙʣʶʜʝʥʠʡ ʚ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʵʪʘʧ 

ʥʘ 20 ʥʘʟʝʤʥʦʡ ʠ 3 ʚʦʜʥʳʭ ʩʪʘʥʮʠʷʭ; ʚ ʣʝʪʥʠʡ ʵʪʘʧ ʥʘ 20 ʥʘʟʝʤʥʳʭ ʠ 17 ʚʦʜʥʳʭ ʩʪʘʥʮʠʷʭ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ, ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʧʨʠʨʦʜʥʳʭ ʠ ʯʘʩʪʠʯʥʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʈʅʎʐ, ʯʘʩʪʠʯʥʦ ʧʦʜʛʦʪʦʚʣʝʥʳ ʠ 

ʚʳʚʝʟʝʥʳ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè (ʛ. ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ) ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʫʜʫʪ ʦʙʦʙʱʝʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʦʙʟʦʨʝ ʦ 

ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʨʘʡʦʥʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ 

ʐʧʠʮʙʝʨʛʝʥ. 

ʄʝʨʦʧʨʠʷʪʠʝ 10 ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ. 
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ʄʝʨʦʧʨʠʷʪʠʷ ʈʦʩʥʝʜʨ 

ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè 

ʄʝʨʦʧʨʠʷʪʠʝ 11. ʈʝʛʠʦʥʘʣʴʥʳʝ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʢʦʤʧʣʝʢʪʘ ʢʘʨʪ ʠ ʩʭʝʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʤʘʩʰʪʘʙʘ 1:1 000 000 ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʄʦʥʠʪʦʨʠʥʛ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ 

ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʘʢʚʘʪʦʨʠʡ ʤʘʩʰʪʘʙʘ 1:1 000 000 ʚ 2024-2026 ʛʛ.è. ʕʪʠ 

ʨʘʙʦʪʳ ʷʚʣʷʶʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʨʘʙʦʪ 2021-2024 ʛʛ. ɿʘʢʘʟʯʠʢ ʨʘʙʦʪ ï ʈʦʩʥʝʜʨʘ, ʠʩʧʦʣʥʠʪʝʣʴ 

ï ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè.  

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʦʣʝʚʳʭ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʷʚʣʷʣʩʷ ʩʙʦʨ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʜʣʷ ʘʢʪʫʘʣʠʟʘʮʠʠ ʢʦʤʧʣʝʢʪʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʢʘʨʪ ʠ ʩʭʝʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʤʘʩʰʪʘʙʘ 1:1 000 000 ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʠ ʩʦʟʜʘʥʠʝ ʢʘʨʪ-ʚʨʝʟʦʢ ʚ ʚʠʜʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʤʘʩʰʪʘʙʘ 1:100 000 

ʢʣʶʯʝʚʳʭ ʦʧʦʨʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʙʝʨʝʞʴʷ ʧʨʦʣʠʚʘ ʌʦʨʣʘʥʜʩʫʥʜʝʪ (ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɿʝʤʣʠ ʆʩʢʘʨʘ II ʩ ʧʨʠʣʝʛʘʶʱʠʤʠ ʧʣʦʱʘʜʷʤʠ ʠ ɿʝʤʣʠ ʇʨʠʥʮʘ ʂʘʨʣʘ) ʠ ʨʘʡʦʥʘ 

ʂʨʦʩʩ-ʬʴʦʨʜʘ (ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ɿʝʤʣʠ ʍʘʢʦʥʘ VII ʠ ʶʞʥʘʷ ʯʘʩʪʴ ɿʝʤʣʠ ɸʣʴʙʝʨʪʘ I, ʨʠʩ. 11.1). 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ, ʢʦʪʦʨʳʝ ʨʝʰʘʣʠʩʴ ʚ ʭʦʜʝ ʨʘʙʦʪ ʧʦʣʝʚʦʛʦ ʩʝʟʦʥʘ 2025 ʛʦʜʘ, ʙʳʣʦ 

ʜʦʠʟʫʯʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʧʦʣʫʯʝʥʠʝ ʥʦʚʦʛʦ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʦʙʣʘʩʪʠ ʩʪʨʘʪʠʛʨʘʬʠʠ, ʧʝʪʨʦʣʦʛʠʠ, ʪʝʢʪʦʥʠʢʠ, ʠʟʦʪʦʧʥʦʡ 

ʛʝʦʭʨʦʥʦʣʦʛʠʠ ʠ ʤʠʥʝʨʘʛʝʥʠʠ (ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʟʤʝʱʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ) 

ʧʦʙʝʨʝʞʴʷ ʂʨʦʩʩ-ʬʴʦʨʜʘ ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ (ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ɿʝʤʣʠ ʍʘʢʦʥʘ VII ʠ 

ʶʞʥʘʷ ʯʘʩʪʴ ɿʝʤʣʠ ɸʣʴʙʝʨʪʘ I, ʧʦʣʫʦʩʪʨʦʚ ɹʨʸʛʛʝʨ ʠ ɿʝʤʣʷ ʇʨʠʥʮʘ ʂʘʨʣʘ) ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʙʦʪ 

ʥʘ ʦʧʦʨʥʳʭ ʫʯʘʩʪʢʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ: 

- ʫʪʦʯʥʝʥʠʝ ʚʦʟʨʘʩʪʘ, ʩʦʩʪʘʚʘ, ʬʦʨʤʘʮʠʦʥʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʩʪʝʧʝʥʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʤʝʪʘʤʦʨʬʠʟʤʘ ʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠ ʥʝʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ, ʛʨʘʥʠʮ ʠ ʧʣʦʱʘʜʝʡ ʨʘʟʚʠʪʠʷ ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʦʪʨʘʞʝʥʥʳʭ ʚ 

ʢʦʤʧʣʝʢʪʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ-ʚʨʝʟʦʢ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

(ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʩ ʧʫʥʢʪʘʤʠ ʧʨʦʷʚʣʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʢʘʨʪʘ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʘ); 

- ʠʟʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʘ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʚʦʟʨʘʩʪʘ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʙʦʨ 

ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʨʝʤʝʥʠ. 

ɽʱʸ ʦʜʥʦʡ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʙʳʣʦ ʧʦʧʦʣʥʝʥʠʝ ʵʪʘʣʦʥʥʦʡ ʢʦʣʣʝʢʮʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʦ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʤ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʳʤ ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʤ ʢʦʤʧʣʝʢʩʘʤ, ʘ ʪʘʢʞʝ 

ʧʨʦʷʚʣʝʥʠʷʤ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʐʧʠʮʙʝʨʛʝʥʘ. 

ʇʦʣʝʚʘʷ ʛʨʫʧʧʘ ʚ ʩʦʩʪʘʚʝ 6 ʯʝʣʦʚʝʢ 

ʨʘʙʦʪʘʣʘ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ ʩ 24 ʠʶʥʷ ʧʦ 9 

ʩʝʥʪʷʙʨʷ 2025 ʛʦʜʘ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʫʯʘʩʪʢʝ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʨʘʡʦʥ ʂʨʦʩʩ-ʬʴʦʨʜʘ, 

ʂʦʥʛʩ-ʬʴʦʨʜʘ ʠ ɿʝʤʣʷ ʇʨʠʥʮʘ ʂʘʨʣʘ) ʛʨʫʧʧʘ 

ʨʘʙʦʪʘʣʘ ʩ 9 ʠʶʣʷ ʧʦ 30 ʘʚʛʫʩʪʘ. ʆʙʲʝʢʪʳ 

ʧʦʣʝʚʳʭ ʨʘʙʦʪ: ʘ) ʨʘʡʦʥ ʂʨʦʩʩ-ʬʴʦʨʜʘ; ʙ) 

ʩʝʚʝʨʥʦʝ ʧʦʙʝʨʝʞʴʝ ʂʦʥʛʩ-ʬʴʦʨʜʘ; ʚ) 

ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʧʦʣʫʦʩʪʨʦʚʘ ʄʠʪʨʘ; ʛ) 

ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʧʦʣʫʦʩʪʨʦʚʘ ɹʨʸʛʛʝʨ; ʜ) 

ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ɿʝʤʣʠ ʇʨʠʥʮʘ ʂʘʨʣʘ 

(ʨʠʩ. 11.1 ʠ 11.2). ɺ ʧʦʣʝʚʳʭ ʨʘʙʦʪʘʭ ʪʘʢʞʝ 

ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʩʦʪʨʫʜʥʠʢʠ ʌɻɹʋ 

çɸɸʅʀʀè, ʇɸɹʉʀ ʂʅʎ ʈɸʅ (ɸʧʘʪʠʪʳ) ʠ 

ʀɸ ʈɸʅ (ʄʦʩʢʚʘ). ɼʦʩʪʘʚʢʘ ʧʦʣʝʚʳʭ ʛʨʫʧʧ ʢ 

 
ʈʠʩʫʥʦʢ 11.1 ï ʈʘʡʦʥʳ ʧʦʣʝʚʳʭ ʨʘʙʦʪ 2025 ʛʦʜʘ 

ʧʦʣʝʚʦʡ ʧʘʨʪʠʠ ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè 
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ʤʝʩʪʫ ʨʘʙʦʪ ʠ ʦʙʨʘʪʥʦ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʤʦʨʩʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ (ʢʘʪʝʨʘ çɹʘʨʝʥʮʙʫʨʛè ʠ 

çʇʨʠʥʮʝʩʩʘ ʃʝʷè ʌɻʋʇ çɻʊ çɸʨʢʪʠʢʫʛʦʣʴè).  

 
ʈʠʩʫʥʦʢ 11.2 ï ʋʯʘʩʪʢʠ ʧʦʣʝʚʳʭ ʨʘʙʦʪ: 1, 2. 4. 6, 7 ï ʂʨʦʩʩ-ʬʴʦʨʜ; 3 ï ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʧʦʣʫʦʩʪʨʦʚʘ ʄʠʪʨʘ; 5 ï 

ʩʝʚʝʨʥʳʡ ʙʝʨʝʛ ʂʦʥʛʩ-ʬʴʦʨʜʘ; 7 ï ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ɿʝʤʣʠ ʇʨʠʥʮʘ ʂʘʨʣʘ; 8 ï ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʧʦʣʫʦʩʪʨʦʚʘ ɹʨʸʛʛʝʨ 

ʄʝʪʦʜʳ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʥʘʟʝʤʥʳʝ ʠ ʣʦʜʦʯʥʳʝ ʤʘʨʰʨʫʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ: 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʝʚʠʟʠʦʥʥʦ-ʫʚʷʟʦʯʥʳʝ ʤʘʨʰʨʫʪʳ, ʰʣʠʭʦʚʳʝ ʤʘʨʰʨʫʪʳ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʤʧʣʝʢʩ ʦʧʨʦʙʦʚʘʥʠʷ (ʛʝʦʭʠʤʠʯʝʩʢʦʝ, 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʝ, ʰʣʠʭʦʚʦʝ, ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʝ, ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʝ); ʧʦʧʦʣʥʝʥʠʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʵʪʘʣʦʥʥʦʡ ʢʦʣʣʝʢʮʠʠ ʦʙʨʘʟʮʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʐʧʠʮʙʝʨʛʝʥʘ. 

ʇʦʣʝʚʳʝ ʣʘʛʝʨʷ ʙʳʣʠ ʦʨʛʘʥʠʟʦʚʘʥʳ: ʘ) ʦʩʥʦʚʥʦʡ ʙʘʟʦʚʳʡ ʣʘʛʝʨʴ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʂʨʦʩʩ-

ʬʴʦʨʜʘ (ʟʘʣʠʚ ʕʙʝʣʴʪʦʬʪʭʘʤʥʘ); ʙ) ʚʳʢʠʜʥʳʝ ʣʘʛʝʨʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʥʦʛʦʜʥʝʚʥʳʭ 

ʤʘʨʰʨʫʪʦʚ: ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ɿʝʤʣʠ ʇʨʠʥʮʘ ʂʘʨʣʘ, ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʧʦʣʫʦʩʪʨʦʚʘ ɹʨʸʛʛʝʨ, 

ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʧʦʣʫʦʩʪʨʦʚʘ ʄʠʪʨʘ (ʨʠʩ. 11.2). 

ʆʩʥʦʚʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: 

1. ʉʦʩʪʘʚʣʝʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʢʘʨʪʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʰʪʘʙʘ 1:100 000 

ʜʣʷ ʨʘʡʦʥʘ ʂʨʦʩʩ-ʬʴʦʨʜʘ: 

- ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ (ʨʠʩ. 11.3); 

- ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ; 

- ʢʘʨʪʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ. 

2. ʉʦʙʨʘʥ ʤʘʪʝʨʠʘʣ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʠ ʠ ʚʝʱʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ ʧʦʨʦʜ ʨʘʥʥʝ-ʩʨʝʜʥʝʨʠʬʝʡʩʢʦʛʦ ʠ 

ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʦʚ; ʧʝʪʨʦʣʦʛʠʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ (ʛʨʘʥʠʪʥʳʭ) 

ʢʦʤʧʣʝʢʩʦʚ; ʩʪʨʫʢʪʫʨʥʳʤ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʟʦʥ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ: 
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- ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʚʨʝʤʝʥʠ ʠ ʩʪʝʧʝʥʠ ʤʝʪʘʤʦʨʬʠʟʤʘ, 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʪʦʣʱ (ʩʚʠʪ) ʂʦʣʣʝʨʙʨʝʝʥ ʠ ʉʠʛʥʝʭʘʤʥʘ; 

- ʧʦʣʫʯʝʥʠʷ ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʘʙʩʦʣʶʪʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʛʨʘʥʠʪʥʳʭ ʤʘʩʩʠʚʦʚ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʨʦʩʩ-ʬʴʦʨʜʘ; 

- ʦʧʠʩʘʥʠʝ ʩʦʩʪʘʚʘ ʨʘʟʨʝʟʦʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʨʦʜ ʠ ʭʘʨʘʢʪʝʨʘ ʩʪʨʫʢʪʫʨʥʳʭ 

ʩʦʦʪʥʦʰʝʥʠʡ ʨʘʥʥʝ-ʩʨʝʜʥʝʨʠʬʝʡʩʢʠʭ ʪʦʣʱ ʩʚʠʪ ɻʝʥʝʨʘʣʬʴʝʣʣʘ, ʉʠʛʥʝʭʘʤʥʘ ʠ ʂʦʣʣʝʨʬʴʦʨʜ; 

- ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʩʘʜʢʦʚ ʠ ʠʭ ʚʦʟʨʘʩʪʘ. 

3. ɼʝʪʘʣʴʥʦ ʦʧʠʩʘʥʳ ʠ ʦʧʨʦʙʦʚʘʥʳ ʢʨʫʧʥʳʝ ʦʙʥʘʞʝʥʠʷ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʩʘʜʢʦʚ ʥʘ 

ʩʝʚʝʨʝ ɿʝʤʣʠ ʇʨʠʥʮʘ ʂʘʨʣʘ, ʩʝʚʝʨʥʦʤ ʧʦʙʝʨʝʞʴʝ ʂʦʥʛʩ-ʬʴʦʨʜʘ ʠ ʟʘʧʘʜʝ ʧʦʣʫʦʩʪʨʦʚʘ ɹʨʸʛʛʝʨ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʦʧʦʨʥʳʝ ʨʘʟʨʝʟʳ ʥʝʦʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʦʚʳʭ ʦʩʘʜʢʦʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʘʨʭʠʧʝʣʘʛʘ; ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʳ ʠ ʠʟʫʯʝʥʳ ʨʝʣʠʢʪʳ ʪʝʨʨʘʩ ʩ ʦʩʘʜʢʘʤʠ 

ʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʦʣʫʦʩʪʨʦʚʘ ʄʠʪʨʘ. 

4. ʀʟʫʯʝʥʳ ʭʘʨʘʢʪʝʨ, ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʚʦʟʨʘʩʪ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʝʜʝʣʘʭ 

ʠʟʫʯʝʥʥʳʭ ʨʘʡʦʥʦʚ; ʩʦʙʨʘʥ ʤʘʪʝʨʠʘʣ ʧʦ ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʩʭʝʤ ʨʘʡʦʥʘ. 

5. ʀʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʤʠʥʝʨʘʛʝʥʠʠ ʨʘʡʦʥʘ; ʩʦʙʨʘʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ 

ʰʣʠʭʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʣʦʱʘʜʠ. 

6. ʉʦʙʨʘʥ ʢʘʤʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʧʦʧʦʣʥʝʥʠʷ ʵʪʘʣʦʥʥʦʡ ʢʦʣʣʝʢʮʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʘʨʭʠʧʝʣʘʛʘ ʠ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥ ʝʸ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʢʘʪʘʣʦʛ. 

ʂʨʦʤʝ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʪʨʫʜʥʠʢʘʤʠ ɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷ ʧʨʦʚʝʜʝʥʘ ʦʜʥʘ 

ʪʝʤʘʪʠʯʝʩʢʘʷ ʣʝʢʮʠʷ ʧʦ ʛʝʦʣʦʛʠʠ ʐʧʠʮʙʝʨʛʝʥʘ ʜʣʷ ʞʠʪʝʣʝʡ ʧ. ɹʘʨʝʥʮʙʫʨʛ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʳ 

ʨʘʙʦʪʳ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʫʟʝʡʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʦʟʠʮʠʠ ʚ ʤʝʩʪʥʦʤ ʤʫʟʝʝ. 

ʇʦʜʛʦʪʦʚʣʝʥʳ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʜʚʝ ʩʪʘʪʴʠ: 

ʅʦʚʳʝ ʜʘʥʥʳʝ ʦ ʧʨʦʷʚʣʝʥʠʠ ʙʘʡʢʘʣʴʩʢʦʡ (ʪʠʤʘʥʩʢʦʡ) ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʠʟʘʮʠʠ ʥʘ ʦʩʪʨʦʚʝ ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ (ʞʫʨʥʘʣ çɿʘʧʠʩʢʠ ɻʦʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘè); 

ʅʦʚʳʝ ʧʨʦʷʚʣʝʥʠʷ ʚʝʥʜʩʢʠʭ ʚʫʣʢʘʥʠʪʦʚ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ: ʧʝʪʨʦʭʠʤʠʷ, 

ʘʙʩʦʣʶʪʥʳʡ ʚʦʟʨʘʩʪ ʠ ʛʝʦʜʠʥʘʤʠʢʘ (ʞʫʨʥʘʣ çʊʨʫʜʳ ʂʘʨʝʣʴʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅè, ʛ. 

ʇʝʪʨʦʟʘʚʦʜʩʢ). 

 

ʄʝʨʦʧʨʠʷʪʠʝ 11 ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ. 
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ʄʝʨʦʧʨʠʷʪʠʷ ʦʨʛʘʥʠʟʘʮʠʡ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ 

ʀʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʠʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀɻ ʈɸʅ) 

ʄʝʨʦʧʨʠʷʪʠʝ 12. ʉʦʚʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʦʝʢʪʘ ï ʦʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʨʠʦʩʬʝʨʳ, ʧʦʯʚ ʠ ʜʠʥʘʤʠʢʠ 

ʫʛʣʝʨʦʜʘ ʚ ʩʠʩʪʝʤʝ çʧʦʯʚʘ-ʘʪʤʦʩʬʝʨʘè ʧʨʠ ʨʘʟʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ ʜʣʷ ɿʘʧʘʜʥʦʡ 

ɸʨʢʪʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʣʠʤʘʪʘ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ çʉʪʨʘʪʝʛʠʠ ʨʦʩʩʠʡʩʢʦʛʦ 

ʧʨʠʩʫʪʩʪʚʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʜʦ 2030 ʛʦʜʘè. 

ʆʩʥʦʚʥʳʝ ʨʝʰʘʝʤʳʝ ʟʘʜʘʯʠ ʥʘ 2025 ʛ.: 

ï ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ 

ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ ʩʣʦʷ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʨʝʥʠʡ ʥʘ ʢʨʠʦʩʬʝʨʥʦʤ ʧʦʣʠʛʦʥʝ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ï ʅʘ ʦʩʥʦʚʝ ʠʟʤʝʨʝʥʠʡ ʥʘ ʣʝʜʥʠʢʝ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʯʝʪ ʙʘʣʘʥʩʘ ʤʘʩʩʳ ʣʝʜʥʠʢʘ 

ɺʦʩʪʦʯʥʳʡ ɻʨʸʥʬʴʦʨʜ ʜʣʷ ʦʮʝʥʢʠ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ ʛʦʨʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ 

ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. 

ï ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʦʪʦʙʨʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʯʚ, ʚʢʣʶʯʘʷ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʡ ʘʥʘʣʠʟ, ʚ 

ʨʘʡʦʥʝ ʦʪʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʘ ʠ ʚ ʘʥʪʨʦʧʦʛʝʥʥʦ ʠʟʤʝʥʝʥʥʳʭ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚ. 

ï ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʦʮʝʥʢʘ ʚʝʣʠʯʠʥʳ ʠ ʚʥʫʪʨʠʩʫʪʦʯʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʦʩʥʦʚʥʳʭ ʧʦʪʦʢʦʚ ʙʠʦʛʝʥʥʳʭ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠ ʙʘʣʘʥʩʘ ʫʛʣʝʨʦʜʘ ʜʣʷ ʘʨʢʪʠʯʝʩʢʦʡ ʪʫʥʜʨʳ 

ʠ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʭ ʫʯʘʩʪʢʦʚ. 

ï ʄʦʥʠʪʦʨʠʥʛ ʛʥʝʟʜʦʚʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʧʪʠʮ ʚ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʠ 

ʩʠʥʘʥʪʨʦʧʥʳʭ ʢʦʣʦʥʠʷʭ ʠ ʩʨʘʚʥʝʥʠʝ ʫʩʧʝʰʥʦʩʪʠ ʠ ʩʨʦʢʦʚ ʠʭ ʛʥʝʟʜʦʚʘʥʠʷ ʩ ʧʨʠʨʦʜʥʳʤʠ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʤʠ. 

ï ɺʳʜʝʣʝʥʠʝ ʦʜʥʦʨʦʜʥʳʭ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʚ ʧ. ɹʘʨʝʥʮʙʫʨʛ ʠ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥʳ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ 

ʠ ʚʦʟʤʦʞʥʦʛʦ ʪʨʝʥʜʘ ʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

ʕʢʩʧʝʜʠʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʩʦʪʨʫʜʥʠʢʘʤʠ ʀʥʩʪʠʪʫʪʘ ʛʝʦʛʨʘʬʠʠ 

ʧʨʦʚʦʜʠʣʠʩʴ ʩ 15 ʠʶʣʷ ʧʦ 1 ʩʝʥʪʷʙʨʷ 2025 ʛ. ɺ ʩʚʷʟʠ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʩʣʦʞʥʝʥʠʝʤ, ʚʢʣʶʯʘʷ 

ʧʦʣʫʯʝʥʠʝ ʚʠʟ, ʠ ʫʜʦʨʦʞʘʥʠʝ ʣʦʛʠʩʪʠʢʠ (ʨʘʟʤʝʨ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʀʥʩʪʠʪʫʪʫ ʥʝ 

ʠʥʜʝʢʩʠʨʦʚʘʣʩʷ ʩ 2017 ʛ.) ʚ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʯʘʩʪʚʦʚʘʣʦ 6 ʩʦʪʨʫʜʥʠʢʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ 1 ʤʦʣʦʜʦʡ. 

ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ 

ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ ʩʣʦʷ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʨʝʥʠʡ ʥʘ ʢʨʠʦʩʬʝʨʥʦʤ ʧʦʣʠʛʦʥʝ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʨʦʬʠʣʷ ʚ ʛʨʫʥʪʝ ʠ ʦʮʝʥʢʠ ʩʢʦʨʦʩʪʠ ʝʛʦ ʧʨʦʤʝʨʟʘʥʠʷ 

ʠ ʧʨʦʪʘʠʚʘʥʠʷ ʥʘ ʢʨʠʦʩʬʝʨʥʦʤ ʧʨʦʬʠʣʝ ʚ ʨʘʡʦʥʝ ʦʙʩʝʨʚʘʪʦʨʠʠ çɹʘʨʝʥʮʙʫʨʛè ï ʛ. ʋʣʘʬ ʥʘ 

ʨʘʟʥʦʡ ʚʳʩʦʪʝ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ (ʅʋʄ) ʝʞʝʛʦʜʥʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʪʝʨʤʦʭʨʦʥʳ, ʚ ʪʦʯʢʘʭ: ʪ. 

1 ʨʘʩʧʦʣʦʞʝʥʘ ʚ 100 ʤ ʥʘ ʶʛʦ-ʟʘʧʘʜ ʦʪ ʤʝʪʝʦʧʣʦʱʘʜʢʠ (ʥʘ ʚʳʩʦʪʝ 70 ʤ ʅʋʄ); ʪ. 2 ï ʦʢʦʣʦ 

ʢʨʘʷ ʧʝʨʚʦʡ ʪʝʨʨʘʩʳ ʥʘ ʚʳʩʦʪʝ 100 ʤ ʅʋʄ ʥʘ ʶʛ ʦʪ ʪ. 1 ʥʘ ʨʘʩʩʪʦʷʥʠʠ 300 ʤ; ʪ. 3 ī ʥʘ ʩʢʣʦʥʝ 

ʛ. ʋʣʘʬ (400 ʤ ʅʋʄ). ʄʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʝʨʤʦʭʨʦʥ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 12.1. ʊʦʯʢʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚʜʦʣʴ ʤʥʦʛʦʣʝʪʥʝʛʦ ʤʘʨʰʨʫʪʘ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʚ ʨʘʡʦʥʝ ʧ. ɹʘʨʝʥʮʙʫʨʛ. 

ʊʝʤʧʝʨʘʪʫʨʫ ʛʨʫʥʪʘ ʠʟʤʝʨʷʣʠ ʠ ʟʘʧʠʩʳʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʣʦʛʛʝʨʘʤʠ iButtons 

DS1922L/DS1922T. ʊʝʨʤʦʭʨʦʥʳ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʛʣʫʙʠʥʘʭ 0, 10, 30, 50 ʠ 70 ʩʤ. ʀʥʪʝʨʚʘʣ 

ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʫʥʪʘ ʩʦʩʪʘʚʣʷʣ 2 ʯʘʩʘ. ʕʪʠ ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʦʩʥʦʚʦʡ 

ʜʣʷ ʦʪʨʘʙʦʪʢʠ, ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʪʘʨʠʨʦʚʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ çʘʪʤʦʩʬʝʨʘ-ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ-ʛʨʫʥʪè. 
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ɼʣʷ ʨʘʩʯʸʪʦʚ ʧʨʦʤʝʨʟʘʥʠʷ-ʧʨʦʪʘʠʚʘʥʠʷ ʛʨʫʥʪʘ ʧʨʠʤʝʥʷʣʘʩʴ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʨʘʙʦʪʘʭ (ʉʦʩʥʦʚʩʢʠʡ, 2006; ʆʩʦʢʠʥ, ʉʦʩʥʦʚʩʢʠʡ, 2015). ʆʥʘ ʧʦʟʚʦʣʷʝʪ 

ʫʯʝʩʪʴ ʨʝʘʣʴʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʜʠʥʘʤʠʢʫ ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʷ; 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʥʝʛʘ ʠ ʛʨʫʥʪʘ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 

ʤʝʨʟʣʦʤ ʩʣʦʝ ʛʦʨʥʦʡ ʧʦʨʦʜʳ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʩ ʫʯʝʪʦʤ ʟʘʚʠʩʠʤʦʩʪʠ ʝʝ ʪʝʧʣʦʝʤʢʦʩʪʠ ʠ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʬʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ (ʚʣʘʞʥʦʩʪʴ/ʣʴʜʠʩʪʦʩʪʴ). ɼʚʠʞʝʥʠʝ 

ʛʨʘʥʠʮ ʤʝʨʟʣʦʛʦ ʠ ʪʘʣʦʛʦ ʩʣʦʷ ʛʨʫʥʪʘ ʦʧʨʝʜʝʣʷʣʦʩʴ ʠʟ ʫʩʣʦʚʠʷ ʉʪʝʬʘʥʘ ʥʘ ʬʘʟʦʚʦʡ ʛʨʘʥʠʮʝ. 

ɼʝʬʦʨʤʘʮʠʷ ʛʨʫʥʪʘ ʠ ʤʠʛʨʘʮʠʷ ʚʣʘʛʠ ʥʝ ʫʯʠʪʳʚʘʣʘʩʴ. ʅʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʛʨʫʥʪʘ (ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ) ʟʘʜʘʚʘʣʦʩʴ ʫʩʣʦʚʠʝ ʪʝʧʣʦʦʙʤʝʥʘ ʩ ʘʪʤʦʩʬʝʨʦʡ, ʘ ʥʘ ʥʠʞʥʝʡ ʚʚʦʜʠʣʩʷ 

ʛʝʦʪʝʨʤʠʯʝʩʢʠʡ ʧʦʪʦʢ ʪʝʧʣʘ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ, ʚ ʤʝʨʟʣʦʡ ʠ 

ʪʘʣʦʡ ʟʦʥʘʭ ʛʨʫʥʪʘ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʌʫʨʴʝ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʚʦ 

ʚʨʝʤʝʥʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʥʝʛʘ ʠ ʟʘʚʠʩʠʤʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʛʨʫʥʪʘ ʦʪ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ. ʅʘ ʛʨʘʥʠʮʝ ʢʦʥʪʘʢʪʘ ʩʥʝʛ ï ʛʨʫʥʪ ʧʨʠʥʠʤʘʝʪʩʷ 

ʛʨʘʥʠʯʥʦʝ ʫʩʣʦʚʠʝ, ʟʘʜʘʶʱʝʝ ʨʘʚʝʥʩʪʚʦ ʪʝʤʧʝʨʘʪʫʨ ʠ ʧʦʪʦʢʦʚ ʪʝʧʣʘ. 

ʇʨʠ ʨʘʩʯʝʪʘʭ ʧʨʠʤʝʥʷʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʩʥʝʛʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʧʣʦʪʥʦʩʪʠ ʧʦ ʬʦʨʤʫʣʝ, ʧʦʣʫʯʝʥʥʦʡ ʧʫʪʝʤ ʦʙʨʘʙʦʪʢʠ ʙʦʣʝʝ 20 ʠʟʚʝʩʪʥʳʭ 

ʠʟ ʣʠʪʝʨʘʪʫʨʳ ʵʤʧʠʨʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ (ʆʩʦʢʠʥ, ʉʦʩʥʦʚʩʢʠʡ, 2015). ɼʣʷ ʧʨʦʚʝʨʢʠ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʧʨʠ ʧʨʠʥʷʪʳʭ ʟʥʘʯʝʥʠʷʭ ʚʭʦʜʷʱʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʪʘʨʠʨʦʚʦʯʥʳʝ 

ʨʘʩʯʝʪʳ ʧʦ ʜʘʥʥʳʤ ʠʟʤʝʨʝʥʠʡ ʛʣʫʙʠʥʳ 

ʧʨʦʤʝʨʟʘʥʠʷ ʛʨʫʥʪʘ ʚ ʨʘʡʦʥʝ ʤʝʪʝʦʩʪʘʥʮʠʠ 

ɹʘʨʝʥʮʙʫʨʛ (ʨʠʩ.12.1, ʪʦʯʢʘ 1). 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʛʣʫʙʠʥʳ ʠ 

ʜʠʥʘʤʠʢʠ ʧʨʦʤʝʨʟʘʥʠʷ ʛʨʫʥʪʘ ʧʦʢʘʟʘʣʠ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʩ ʜʘʥʥʳʤʠ 

ʠʟʤʝʨʝʥʠʡ (ʨʠʩ. 12.2). ɺʨʝʤʷ ʧʨʦʤʝʨʟʘʥʠʷ 

ʛʨʫʥʪʘ ʜʦ ʛʣʫʙʠʥʳ 70 ʩʤ ʚ ʪ. 1 ʧʦ ʜʘʥʥʳʤ 

ʠʟʤʝʨʝʥʠʡ ʠ ʨʘʩʯʸʪʦʚ ʩʦʩʪʘʚʠʣʦ 46 ʩʫʪʦʢ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʥʘ 

ʢʨʠʦʩʬʝʨʥʦʤ ʧʨʦʬʠʣʝ ʧʦʟʚʦʣʠʣʠ ʫʪʦʯʥʠʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʟʥʘʯʝʥʠʡ ʧʣʦʪʥʦʩʪʠ ʩʥʝʛʘ ʠ ʝʛʦ ʪʦʣʱʠʥʳ ʠ 

ʧʦʣʫʯʠʪʴ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʧʘʨʳ 

ʟʥʘʯʝʥʠʡ ʵʪʠʭ ʚʝʣʠʯʠʥ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʩʦʢʨʘʪʠʪʴ ʦʙʲʝʤ ʚʳʯʠʩʣʝʥʠʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʨʘʩʩʯʠʪʘʥʦ 

ʦʪʥʦʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʘ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʜʠʘʧʘʟʦʥʝ 

ʦʪ -20 ʜʦ -40 Áʉ ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʘ ʪʦʣʴʢʦ ʦʪ 

ʧʘʨʘʤʝʪʨʦʚ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʀʟʤʝʨʝʥʠʷ ʥʘ ʣʝʜʥʠʢʝ ɺʦʩʪʦʯʥʳʡ ɻʨʸʥʬʴʦʨʜ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʣʷ ʨʘʩʯʝʪʘ ʙʘʣʘʥʩʘ 

ʤʘʩʩʳ ʵʪʦʛʦ ʣʝʜʥʠʢʘ 

17 ʠʶʣʷ 2025 ʥʘʯʘʣʩʷ 14 ʩʝʟʦʥ ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʣʝʜʥʠʢʝ ɺʦʩʪʦʯʥʳʡ 

ɻʨʸʥʬʴʦʨʜ. ʕʪʠ ʠʟʤʝʨʝʥʠʷ ʙʳʣʠ ʥʘʯʘʪʳ ʚ 2012 ʛʦʜʫ, ʩ ʪʝʭ ʧʦʨ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ɺʦʩʪʦʯʥʦʛʦ ɻʨʸʥʬʴʦʨʜʘ ʝʞʝʛʦʜʥʦ ʦʪʧʨʘʚʣʷʶʪʩʷ ʚʦ 

ɺʩʝʤʠʨʥʫʶ ʉʣʫʞʙʫ ʄʦʥʠʪʦʨʠʥʛʘ ʃʝʜʥʠʢʦʚ WGMS. 18-20 ʠʶʣʷ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ, ʧʨʦʨʘʙʦʪʘʥʘ ʣʦʛʠʩʪʠʢʘ. 22-23 ʠʶʣʷ ʙʳʣ ʚʳʧʦʣʥʝʥ ʦʙʭʦʜ 

ʘʙʣʷʮʠʦʥʥʳʭ ʨʝʝʢ ʩ ʠʟʤʝʨʝʥʠʝʤ ʚʝʣʠʯʠʥʳ ʩʣʦʷ ʘʙʣʷʮʠʠ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʦʚʘʥʘ ʥʦʚʘʷ ʨʝʝʯʥʘʷ 

 
ʈʠʩʫʥʦʢ 12.1 ï ʄʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʝʨʤʦʭʨʦʥ ʚ 

ʪʦʯʢʘʭ 1, 2 ʠ 3 (ʬʦʪʦ ʅ. ʆʩʦʢʠʥʘ) 

 
ʈʠʩʫʥʦʢ 12.2 ï ɻʣʫʙʠʥʘ ʧʨʦʤʝʨʟʘʥʠʷ ʛʨʫʥʪʘ ʧʦ 

ʜʘʥʥʳʤ ʨʘʩʯʝʪʦʚ ʠ ʠʟʤʝʨʝʥʠʡ (1 - ʜʘʥʥʳʝ ʨʘʩʯʝʪʦʚ, 

2 - ʜʘʥʥʳʝ ʠʟʤʝʨʝʥʠʡ) 



67 

ʩʝʪʴ, ʚʢʣʶʯʘʶʱʘʷ 11 ʨʝʝʢ. 30 ʠʶʣʷ ʥʘ ʣʝʜʥʠʢʝ ʙʳʣ ʚʳʧʦʣʥʝʥ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʦʙʭʦʜ ʨʝʝʢ. 

ʇʦʩʣʝʜʥʠʝ ʠʟʤʝʨʝʥʠʷ ʚ ʩʝʟʦʥʝ ʧʨʦʚʦʜʠʣʠʩʴ 7 ʘʚʛʫʩʪʘ. ʆʥʠ ʧʦʟʚʦʣʠʣʠ ʦʮʝʥʠʪʴ ʢʦʣʦʩʩʘʣʴʥʳʡ 

ʚʢʣʘʜ ʬʝʥʦʚʦʡ ʮʠʨʢʫʣʷʮʠʠ ʚ ʪʘʷʥʠʝ, ʢʦʪʦʨʳʝ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʠʥʪʝʥʩʠʚʥʳʤ. 

ɺ 2024 ʛ. ʙʳʣʦ ʟʘʙʫʨʝʥʦ 12 ʜʝʨʝʚʷʥʥʳʭ ʨʝʝʢ ʥʘ ʛʣʫʙʠʥʫ ʚʧʣʦʪʴ ʜʦ 3. ʆʜʥʘʢʦ ʚ ʥʘʯʘʣʝ 

ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʪʝʢʫʱʝʛʦ ʛʦʜʘ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚʩʝ ʨʝʡʢʠ ʟʘ ʛʦʜ ʚʳʪʘʷʣʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʛʦʜʦʚʘʷ ʧʦʪʝʨʷ ʤʘʩʩʳ ʣʝʜʥʠʢʘ ɺʦʩʪʦʯʥʳʡ ɻʨʸʥʬʴʦʨʜ ʩʦʩʪʘʚʠʣʘ ʙʦʣʝʝ 3,3 ʤ ʚ.ʵ. (ʚ 2024/23 

ʙʘʣʘʥʩʦʚʦʤ ʛʦʜʫ ʟʥʘʯʝʥʠʝ ʙʘʣʘʥʩʘ ʤʘʩʩʳ ʩʦʩʪʘʚʠʣʦ -3,3 ʤ ʚ.ʵ.). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʫʤʫʣʷʪʠʚʥʳʡ 

ʙʘʣʘʥʩ ʤʘʩʩʳ ʣʝʜʥʠʢʘ ʟʘ 2014-2025 ʛʛ. ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ -22 ʤ ʚ.ʵ., ʠ ʪʘʢʘʷ ʩʢʦʨʦʩʪʴ ʧʦʪʝʨʠ ʤʘʩʩʳ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʨʝʜʠ ʚʩʝʭ ʣʝʜʥʠʢʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʪʩʷ ʤʦʥʠʪʦʨʠʥʛ (ʧʦ ʜʘʥʥʳʤ 

WGMS). ʇʣʦʱʘʜʴ ʣʝʜʥʠʢʘ ʚ 2025 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 4,6 ʢʤ2. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ 2024 

ʛʦʜʦʤ ʧʣʦʱʘʜʴ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 0,7 ʢʤ2. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʪʤʝʯʝʥʦ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʟʦʥʳ 

ʘʢʢʫʤʫʣʷʮʠʠ. ʆʪʩʪʫʧʘʥʠʝ ʣʝʜʥʠʢʘ ʟʘ 

ʧʦʩʣʝʜʥʠʡ ʛʦʜ ʩʦʩʪʘʚʠʣʦ 140 ʤ (ʫʯʠʪʳʚʘʷ 

ʪʦʣʴʢʦ ʯʠʩʪʳʡ ʣʝʜ, ʥʝ ʥʘʭʦʜʷʱʠʡʩʷ ʧʦʜ 

ʤʦʨʝʥʦʡ). ʉ 2019 ʧʦ 2025 ʛʛ. ʦʪʩʪʫʧʘʥʠʝ 

ʣʝʜʥʠʢʘ ʫʚʝʣʠʯʠʣʦʩʴ 1,5 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʝʨʠʦʜʦʤ ʩ 2012 ʧʦ 2018 ʛʛ. C 2012 ʧʦ 2025 ʛʛ. 

ʣʝʜʥʠʢ ʩʦʢʨʘʪʠʣʩʷ ʩ 7,1 ʢʤ2 ʜʦ 4,6 ʢʤ2. 

2025/24 ʙʘʣʘʥʩʦʚʳʡ ʛʦʜ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ ʘʥʦʤʘʣʴʥʦ 

ʪʝʧʣʦʡ ʧʦʛʦʜʦʡ. ʉʨʝʜʥʝʤʝʩʷʯʥʦʝ ʟʥʘʯʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʟʘ ʘʚʛʫʩʪ ʠ ʩʝʥʪʷʙʨʴ 2024 ʛ. 

ʩʦʩʪʘʚʠʣʦ +10 ʠ +3Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʥʘ 

3é4 Áʉ ʚʳʰʝ ʥʦʨʤʳ. ʇʨʠ ʵʪʦʤ ʚ ʦʢʪʷʙʨʝ, 

ʥʦʷʙʨʝ 2024 ʛ., ʘ ʪʘʢʞʝ ʚ ʬʝʚʨʘʣʝ 2025 ʛ. 

ʦʪʤʝʯʘʣʠʩʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʦʪʪʝʧʝʣʠ, ʠ 

ʦʩʘʜʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʘ ʥʝʨʝʜʢʦ 

ʚʳʧʘʜʘʣʠ ʚ ʞʠʜʢʦʤ ʚʠʜʝ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʝʥʦ 

ʢʘʢ ʥʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ, ʪʘʢ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʈʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʝ ʙʫʨʝʥʠʝ 

ʚʳʷʚʠʣʦ ʥʘʣʠʯʠʝ ʞʠʜʢʦʡ ʚʦʜʳ ʥʘ ʛʣʫʙʠʥʝ 3-4 

ʤʝʪʨʘ ʜʘʞʝ ʚ ʚʝʨʭʥʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʟʦʥʘʭ. 

ɺʚʠʜʫ ʵʪʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʙʳʣʦ ʨʝʰʝʥʦ 

ʦʙʥʦʚʠʪʴ ʨʝʝʯʥʫʶ ʩʝʪʴ ʠ ʟʘʙʫʨʠʪʴ 11 ʥʦʚʳʭ 

ʨʝʝʢ ʥʘ ʛʣʫʙʠʥʫ ʚʧʣʦʪʴ ʜʦ 4 ʤ., ʠʩʧʦʣʴʟʫʷ 

ʧʦʣʫʪʦʨʘʤʝʪʨʦʚʳʝ ʩʝʢʮʠʠ ʧʦʣʳʭ ʧʣʘʩʪʠʢʦʚʳʭ 

ʪʨʫʙ, ʛʠʙʢʦ ʩʦʯʣʝʥʝʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ (ʨʠʩ. 

12.3). ʕʪʦ ʧʨʝʜʦʪʚʨʘʪʠʪ ʚʩʧʣʳʪʠʝ ʨʝʝʢ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʣʝʜʥʠʢʘ ʚʦ ʚʨʝʤʷ ʵʧʠʟʦʜʦʚ 

ʘʥʦʤʘʣʴʥʦ ʩʠʣʴʥʦʛʦ ʪʘʷʥʠʷ ʠ ʦʙʚʦʜʥʝʥʠʷ ʚʩʝʡ 

ʣʝʜʥʠʢʦʚʦʡ ʪʦʣʱʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚ ʠ ʚʥʫʪʨʠʩʫʪʦʯʥʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʦʩʥʦʚʥʳʭ ʧʦʪʦʢʦʚ ʙʠʦʛʝʥʥʳʭ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠ ʙʘʣʘʥʩʘ ʫʛʣʝʨʦʜʘ ʜʣʷ 

ʘʨʢʪʠʯʝʩʢʦʡ ʪʫʥʜʨʳ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʭ ʫʯʘʩʪʢʦʚ 

ɺ 2025 ʛ. ʧʨʦʚʦʜʠʣʠʩʴ ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʭ ʧʦʯʚ, 

ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ (ʧ. 

ɹʘʨʝʥʮʙʫʨʛ, ʧ. ʇʠʨʘʤʠʜʘ) ʠ ʦʮʝʥʢʘ ʥʝʪʪʦ-ʙʘʣʘʥʩʘ ʠ ʦʩʥʦʚʥʳʭ ʧʦʪʦʢʦʚ ʙʠʦʛʝʥʥʳʭ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ ʠ ʉ-ʙʘʣʘʥʩʘ ʚ ʫʩʣʦʚʠʷʭ ʘʨʢʪʠʯʝʩʢʦʡ ʪʫʥʜʨʳ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʭ ʫʯʘʩʪʢʘʭ 

(ʦʢʨʝʩʪʥʦʩʪʠ ʧ. ɹʘʨʝʥʮʙʫʨʛ), ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ ʠ ʚ ʝʛʦ ʧʝʨʠʛʣʷʮʠʘʣʴʥʦʡ ʟʦʥʝ 

 
ʈʠʩʫʥʦʢ 12.3 ï ʂʘʨʪʘ ʨʝʝʯʥʦʡ ʩʝʪʠ ʥʘ ʣʝʜʥʠʢʝ 

ɺʦʩʪʦʯʥʳʡ ɻʨʸʥʬʴʦʨʜ, ʦʙʥʦʚʣʝʥʥʦʡ ʚ 2025 ʛ. ʥʘ ʬʦʥʝ 

ʩʥʠʤʢʘ Landsat 28 ʘʚʛʫʩʪʘ 2025 ʛ. ʈʦʟʦʚʦʡ ʣʠʥʠʝʡ 

ʦʙʦʟʥʘʯʝʥʘ ʧʣʦʱʘʜʴ ʣʝʜʥʠʢʘ ʟʘ 2025 ʛ., ʛʦʣʫʙʦʡ ï 

2024 ʛ. ɼʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʣʝʜʥʠʢʝ ɺʦʩʪʦʯʥʳʡ 

ɻʨʸʥʬʴʦʨʜ ʚ 2024 ʛ. ʧʦʜʛʦʪʦʚʣʝʥʳ ʜʣʷ ʧʦʜʘʯʠ ʚʦ 

ɺʩʝʤʠʨʥʫʶ ʩʣʫʞʙʫ ʤʦʥʠʪʦʨʠʥʛʘ ʣʝʜʥʠʢʦʚ (WGMS) 
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ʥʘ ʦʩʥʦʚʝ ʧʨʷʤʳʭ ʠʟʤʝʨʝʥʠʡ ʚ ʢʣʶʯʝʚʳʭ ʪʦʯʢʘʭ ʤʥʦʛʦʣʝʪʥʝʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʤʘʢʩʠʤʫʤʝ 

ʚʝʛʝʪʘʮʠʠ. 

ʀʩʩʣʝʜʦʚʘʣʠʩʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʝ ʧʦʯʚʳ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʀʟʤʝʨʝʥʠʷ ʧʦʪʦʢʦʚ ʙʠʦʛʝʥʥʳʭ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 13 ʤʥʦʛʦʣʝʪʥʠʭ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ ʚ ʧʦʩʝʣʢʝ ɹʘʨʝʥʮʙʫʨʛ ʠ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʥʘ ʦʩʥʦʚʝ ʧʨʷʤʳʭ ʠʟʤʝʨʝʥʠʡ ʥʘ ʤʘʢʩʠʤʫʤʝ ʚʝʛʝʪʘʮʠʠ, ʠʟ ʥʠʭ 2 ʚ 

ʩʫʧʨʘʛʣʷʮʠʘʣʴʥʦʡ ʠ ʧʝʨʠʛʣʷʮʠʘʣʴʥʦʡ ʟʦʥʘʭ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ ʠ 1 ʫʯʘʩʪʦʢ ʚ 

ʩʫʧʨʘʛʣʷʮʠʘʣʴʥʦʡ ʟʦʥʝ ʣʝʜʥʠʢʘ ʕʩʤʘʨʢʘ, 6 ï ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʩʝʣʢʘ 

ɹʘʨʝʥʮʙʫʨʛ ʠ 4 ï ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʘʨʢʪʠʯʝʩʢʦʡ ʪʫʥʜʨʝ, ʘ ʪʘʢʞʝ 4 ʥʦʚʳʭ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘ ʚ 

ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʝ ʧʦʩʝʣʢʘ ʇʠʨʘʤʠʜʘ ʠ 1 ʥʦʚʳʡ ʢʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ʚ ʧʦʩʝʣʦʢ ʂʦʣʩʙʝʡ (ʚʩʝʛʦ 18 

ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ). ɿʘʣʦʞʝʥʳ ʧʦʯʚʝʥʥʳʝ ʨʘʟʨʝʟʳ ʥʘ ʥʦʚʳʭ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʦʪʦʢʦʚ ʙʠʦʛʝʥʥʳʭ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ï 2 ʨʘʟʨʝʟʘ ʚ 

ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʝ ʧʦʩʝʣʢʘ ʇʠʨʘʤʠʜʘ, 1 ʨʘʟʨʝʟ ʚ ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʝ ʧʦʩʝʣʢʘ ʂʦʣʩʙʝʡ. ʆʪʦʙʨʘʥʳ 

32 ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʘ ʜʣʷ ʢʦʤʧʣʝʢʩʥʳʭ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʀʟʤʝʨʝʥʠʷ ʧʦʪʦʢʦʚ ʧʨʦʚʦʜʠʣʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʧʦʣʝʚʳʤ ʠʥʬʨʘʢʨʘʩʥʳʤ 

ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʦʤ ʟʘʢʨʳʪʦʛʦ ʪʠʧʘ ʥʘ ʙʘʟʝ AZ-77535 (AZ Instruments, ʊʘʡʚʘʥʴ) ʤʝʪʦʜʦʤ 

ʟʘʢʨʳʪʳʭ ʢʘʤʝʨ, ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʝ 0-7 ʩʤ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦʣʝʚʳʤ ʚʣʘʛʦʤʝʨʦʤ SM-

150 (Delta-T, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠʟʝʤʥʦʛʦ ʚʦʟʜʫʭʘ, ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʘʭ 1 ʠ 10 ʩʤ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦʣʝʚʳʤ ʚʩʝʩʨʝʜʦʚʳʤ ʪʝʨʤʦʤʝʪʨʦʤ Checktemp-1 (Hanna Instruments, ʉʐɸ). ɼʣʷ 

ʦʮʝʥʢʠ ʥʝʪʪʦ-ʙʘʣʘʥʩʘ ʉʆ2 (NEE) ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʦʟʨʘʯʥʳʝ ʢʘʤʝʨʳ ʠ ʥʝʧʨʦʟʨʘʯʥʳʝ ï ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ ʜʳʭʘʥʠʷ R ʵʢʦʩʠʩʪʝʤ. ʅʘ ʢʘʞʜʦʤ ʫʯʘʩʪʢʝ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦ 8 ʙʘʟ-ʦʩʥʦʚʘʥʠʡ ʩ 

ʚʦʜʥʳʤ ʟʘʪʚʦʨʦʤ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʟʘʧʠʩʳʚʘʣʠʩʴ 

ʧʦʢʘʟʘʪʝʣʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʧʦʯʚʳ, ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ. GPS-

ʨʝʛʠʩʪʨʘʪʦʨ ʬʠʢʩʠʨʦʚʘʣ ʢʦʦʨʜʠʥʘʪʳ ʙʘʟ-ʦʩʥʦʚʘʥʠʡ. ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʦʧʨʝʜʝʣʷʣʦʩʴ 

ʤʝʪʦʜʦʤ ʬʦʪʦʬʠʢʩʘʮʠʠ. ʇʦʯʚʝʥʥʳʝ ʨʘʟʨʝʟʳ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʜʦ ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʳ ʠʣʠ 

ʢʨʦʚʣʠ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʧʦʨʦʜ, ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʦʪʙʠʨʘʣʠʩʴ ʩʪʝʨʠʣʴʥʦ ʠʟ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʛʦʨʠʟʦʥʪʦʚ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʯʚʝʥʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʤʠʩʩʠʠ ʉʆ2 (R) ʧʦ ʚʳʜʝʣʝʥʥʳʤ ʛʨʫʧʧʘʤ ʘʥʪʨʦʧʦʛʝʥʥʦ-

ʠʟʤʝʥʸʥʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʪʝʯʝʥʠʝ ʩʨʦʢʘ ʥʘʙʣʶʜʝʥʠʡ ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ 2025 ʛʛ. 

ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩ. 12.4): ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʚʝʣʠʯʠʥʳ R ʦʪʤʝʯʝʥʳ ʥʘ 

ʘʥʪʨʦʧʦʛʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʭ   ʢʣʶʯʝʚʳʭ   ʫʯʘʩʪʢʘʭ   ʦʪ 81,4   ʜʦ  398,4 ʤʛʉ ʤ-2 ʯ-1,  ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 198,1 ʤʛ ʉ ʤ-2 ʯ-1. ɼʳʭʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʢʦʩʠʩʪʝʤ ʝʩʪʝʩʪʚʝʥʥʦʡ ʪʫʥʜʨʳ (ʙʝʟ 

ʧʝʨʠʛʣʷʮʠʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ) ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 169,2 (ʦʪ 28,3 ʜʦ 332,8) ʤʛ ʉ ʤ-2 ʯ-1. 

ʅʘ ʤʦʨʝʥʝ ʩ ʢʨʠʦʢʦʥʠʪʦʚʳʤ ʩʫʛʣʠʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩ ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʱʝʙʥʷ ʠ 

ʛʨʘʚʠʷ ʙʣʠʟ ʣʝʜʥʠʢʘ ɸʣʴʜʝʛʦʥʜʘ, ʦʩʚʦʙʦʜʠʚʰʝʡʩʷ 24 ʛʦʜʘ ʥʘʟʘʜ, ʵʤʠʩʩʠʷ ʉʆ2 ʥʘ ʟʘʩʝʣʝʥʥʳʭ 

ʤʦʭʦʚʦ-ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʫʯʘʩʪʢʘʭ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʪʫʥʜʨʦʚʳʤ ʵʢʦʩʠʩʪʝʤʘʤ ï 118,4Ñ48 ʤʛʉ ʤ-2 ʯ-1, ʘ ʥʘ ʩʚʦʙʦʜʥʳʭ ʦʪ ʚʠʜʠʤʦʡ ʙʠʦʪʳ ʫʯʘʩʪʢʠ 

ʱʝʙʥʠʩʪʦʡ  ʤʦʨʝʥʳ  ʙʝʟ  ʢʨʠʦʢʦʥʠʪʦʚʦʛʦ  ʤʘʪʝʨʠʘʣʘ  ʤʠʥʠʤʘʣʴʥʳʝ   ʟʥʘʯʝʥʠʷ  

53,0Ñ32,9 ʤʛʉ ʤ-2 ʯ-1. ʕʤʠʩʩʠʷ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʥʘ ʩʢʦʧʣʝʥʠʠ ʢʨʠʦʢʦʥʠʪʦʚʦʛʦ 

ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʛʦ ʩʫʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʦʚ ɸʣʴʜʝʛʦʥʜʘ ʠ ʕʩʤʘʨʢʘ ʚ 

2025 ʛ. ʢʘʢ ʠ ʚ 2024 ʛ. ʙʳʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 7,8Ñ12,3 ʤʛʉ ʤ-2 ʯ-1. 

ʉʨʝʜʥʷʷ ʵʤʠʩʩʠʷ CO2 ʚ ʢʦʥʮʝ ʠʶʣʷ - ʥʘʯʘʣʝ ʘʚʛʫʩʪʘ 2025 ʛ. ʚ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʭ 

(152,3Ñ19,3 ʤʛʉ ʤ-2 ʯ-1) ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ (151,1Ñ25,2 ʤʛʉ ʤ-2 ʯ-1) ʵʢʦʩʠʩʪʝʤʘʭ ʦʢʘʟʘʣʘʩʴ 

ʙʣʠʟʢʦʡ, ʥʠʞʝ ʯʝʤ ʚ 2024 ʛ. (ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʟʘ ʨʷʜ ʥʘʙʣʶʜʝʥʠʡ ʩ 2014 ʛ.), ʯʪʦ ʩʚʷʟʘʥʦ 

ʩ ʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ʇʨʠ ʵʪʦʤ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʦʢʘʟʘʣʠʩʴ 

ʚʳʰʝ ʩʨʝʜʥʠʭ ʟʘ ʠʩʩʣʝʜʦʚʘʥʥʳʡ ʧʝʨʠʦʜ 2014-2025 ʛʛ. 
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ʈʠʩʫʥʦʢ 12.4 ï ɺʘʣʦʚʦʝ ʜʳʭʘʥʠʝ (R) ʥʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʭ (PY ï ʧ. 

ʇʠʨʘʤʠʜʘ, BB ï ʧ. ɹʘʨʝʥʮʙʫʨʛ, CB ï ʧ. ʂʦʣʩʙʝʡ) ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ (TU ï ʬʦʥʦʚʘʷ ʪʫʥʜʨʘ, PG ï 

ʧʝʨʠʛʣʷʮʠʘʣʴʥʘʷ ʟʦʥʘ ʣʝʜʥʠʢʦʚ, GL ï ʩʫʧʨʘʛʣʷʮʠʘʣʴʥʘ̫ ʟʦʥʘ ʣʝʜʥʠʢʦʚ) 

 

ʈʠʩʫʥʦʢ 12.5 ï ʉʨʝʜʥʷʷ ʵʤʠʩʩʠʷ ʉʆ2 ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ 2014-2025 ʛʛ. 

ʏʠʩʪʳʡ ʵʢʦʩʠʩʪʝʤʥʳʡ ʦʙʤʝʥ ʠʟʤʝʨʷʣʩʷ ʪʦʣʴʢʦ ʥʘ ʟʘʩʝʣʝʥʥʳʭ ʨʘʩʪʝʥʠʷʤʠ 

(ʬʘʥʝʨʦʛʘʤʘʤʠ ʠ ʢʨʠʧʪʦʛʘʤʘʤʠ) ʫʯʘʩʪʢʘʭ. ʅʘ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ ʩʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ ʥʝʪʪʦ-ʙʘʣʘʥʩʘ ʉ ʩʦʩʪʘʚʠʣʠ +179 ʤʛʉ ʤ-2 ʯ-1 (ʦʪ +113,7 ʜʦ +371,1 ʤʛʉ ʤ-2 ʯ-1). ʅʘ ʚʩʝʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ ʵʢʦʩʠʩʪʝʤʳ ʧʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʥʝʪʪʦ-ʙʘʣʘʥʩ ʉ ʟʘ 

ʧʝʨʠʦʜ ʧʦʣʝʚʳʭ ʠʟʤʝʨʝʥʠʡ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ NEE ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ɹʘʨʝʥʮʙʫʨʛʘ, ʇʠʨʘʤʠʜʳ ʠ ʂʦʣʩʙʝʡ ʷʚʣʷʶʪʩʷ ʉ-

ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʘʪʤʦʩʬʝʨʳ. 

ɼʣʷ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʭ ʩʝʣʠʪʝʙʥʳʭ ʟʦʥ ʧʦʩʝʣʢʦʚ ʇʠʨʘʤʠʜʘ ʠ ʂʦʣʩʙʝʡ 

ʭʘʨʘʢʪʝʨʥʳ ʩʝʨʦʛʫʤʫʩʦʚʳʝ ʛʨʫʙʦʛʫʤʫʩʦʚʳʝ ʫʨʙʠʪʩʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʦʯʚʳ, ʩʭʦʜʥʳʝ ʩ 

ʩʪʘʨʦʦʩʚʦʝʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʳ ʧʦʩʝʣʢʘ ɹʘʨʝʥʮʙʫʨʛ, ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʚ 2024 ʛ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʫʧʥʦʛʦ ʦʙʲʝʢʪʘ ʟʝʣʝʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʧ. ʇʠʨʘʤʠʜʘ ʠʩʩʣʝʜʦʚʘʥʳ ʩʘʤʳʝ 

ʩʝʚʝʨʥʳʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʧʦʯʚʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʧʨʠʚʝʟʝʥʥʳʤ ʪʦʨʬʷʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʛʥʝʟʜʦʚʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʧʪʠʮ ʚ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʠ ʩʠʥʘʥʪʨʦʧʥʳʭ ʢʦʣʦʥʠʷʭ ʠ ʩʨʘʚʥʝʥʠʝ ʫʩʧʝʰʥʦʩʪʠ ʠ ʩʨʦʢʦʚ ʠʭ ʛʥʝʟʜʦʚʘʥʠʷ 

ʩ ʧʨʠʨʦʜʥʳʤʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤʠ 

ʉʦʚʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʨʠʨʦʜʥʦʡ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʩʨʝʜʳ, ʩʚʷʟʘʥʥʘʷ ʩ ʪʘʷʥʠʝʤ 

ʣʝʜʥʠʢʦʚ ʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʩʦʟʜʘʶʪ ʨʷʜ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʜʣʷ 
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ʧʪʠʮ, ʢʦʪʦʨʳʝ ʥʘ ʥʘʰʠʭ ʛʣʘʟʘʭ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʘʢʪʠʚʥʦʩʪʠ ʠʤʠ ʟʘʩʝʣʷʶʪʩʷ. ʀʟʫʯʝʥʠʝ ʧʪʠʮ ʚ 

ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ɿʘʧʘʜʥʦʛʦ ʐʧʠʮʙʝʨʛʝʥʘ ʥʘʯʘʪʦ ʚ 2022 ʛ. 

ɺ 2025 ʛ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩ 9 ʧʦ 26 ʘʚʛʫʩʪʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʧʦʙʝʨʝʞʴʷʭ 

ʟʘʣʠʚʘ ɻʨʥyʬʴʦʨʜ (ʧ. ɹʘʨʝʥʮʙʫʨʛ, ʩʢʣʦʥʳ ʛʦʨ ʂʦʧʘʥʴ, ʫʩʪʴʝʚʳʝ ʫʯʘʩʪʢʠ ʨʝʢ ʚʦʩʪʦʯʥʦʛʦ 

ʙʝʨʝʛʘ, ʜʝʣʴʪʘ ʨ. ɻʨʸʥ, ʧʨʠʙʨʝʞʥʘʷ ʧʦʣʦʩʘ ʣʠʪʦʨʘʣʠ ʦʪ ʤʳʩʦʚ ʌʠʥʥʝʩʝʪ ʜʦ ʤʳʩʘ ʌʝʩʪʠʥʛʝʥ, 

ʢʫʪʦʚʘʷ ʯʘʩʪʴ ʟʘʣʠʚʘ ɻʨʥyʬʴʦʨʜ, ʧʨʠʣʝʜʥʠʢʦʚʳʝ ʤʦʨʝʥʳ ʙʣʠʟ ʣʝʜʥʠʢʘ ɺʝʨʠʥʛ, ʧ. ʂʦʣʩʙʝʡ, 

ʜʦʤ ʈʫʩʘʥʦʚʘ); ʚʦ ʚʨʝʤʷ ʦʜʥʦʜʥʝʚʥʳʭ ʚʳʝʟʜʦʚ ʚ ʟʘʣʠʚʳ ʕʙʝʣʴʪʦʬʭʘʤʤʘ, ʂʨʦʩʩʬʴʦʨʜ ʠ 

ʈʝhʝʨhʬɹ ʦʨʜ. ʊʘʢʞʝ ʩʦʙʨʘʥʳ ʦʧʨʦʩʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʬʝʥʦʣʦʛʠʠ, ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʚʠʜʦʚʦʤʫ 

ʩʦʩʪʘʚʫ ʧʪʠʮ ʚʝʩʥʦʡ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧ. ɹʘʨʝʥʮʙʫʨʛ ʠ ʦʙʩʣʝʜʦʚʘʥʠʶ ʦʩʪʨʦʚʦʚ ʟʘʣʠʚʘ ʅʴʶ-

ʆʣʝʩʫʥʥ ʩ ʬʦʪʦʜʦʢʫʤʝʥʪʘʮʠʡ. ɺ ʧ. ʃʦʥʛʠʡʨ ʧʨʦʚʝʜʝʥʳ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʤʘʨʰʨʫʪʳ 9 ʠ 26 

ʘʚʛʫʩʪʘ. 27 ɸʚʛʫʩʪʘ ʚ ʛ. ʊʨʦʤʩʝ ʫʜʘʣʦʩʴ ʧʦʩʝʪʠʪʴ ʢʦʣʦʥʠʶ ʤʦʝʚʦʢ ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʳʭ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʜʣʷ ʠʭ ʛʥʝʟʜʦʚʘʥʠʷ (ʇʨʦʝʢʪ NINA, Benjaminsen et al., 2022). 

ɼʘʥʥʳʝ ʧʦ ʧʪʠʮʘʤ ʧʦʣʫʯʝʥʳ ʩ ʧʦʤʦʱʴʶ ʙʠʥʦʢʣʷ Zeiss ʭ10 ʠ ʧʦʜʟʦʨʥʦʡ ʪʨʫʙr  

Swarovski ʭ50 ʠ ʦʙʨʘʙʦʪʢʠ ʬʦʪʦʛʨʘʬʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʬʦʪʦʘʧʧʘʨʘʪʦʤ SONY DSC-HX80 ʠ 

ʩʤʘʨʪʬʦʥʦʤ REALME RMX3286 ʯʝʨʝʟ ʧʦʜʟʦʨʥʫʶ ʪʨʫʙʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣ ʦʮʝʥʝʥ ʭʘʨʘʢʪʝʨ 

ʧʨʝʙʳʚʘʥʠʷ ʚʠʜʦʚ ʠ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ çʥʦʚʳʭè ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ï ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʤʦʨʝʥʘʭ, ʧʨʦʚʝʜʝʥʳ ʫʯʝʪʳ ʤʦʝʚʦʢ ʚ 

ʩʠʥʘʥʪʨʦʧʥʦʡ ʢʦʣʦʥʠʠ ʥʘ ʊʕʎ ʧ. ɹʘʨʝʥʮʙʫʨʛ. ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʤʝʯʝʥʳʭ ʤʦʝʚʦʢ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ ʦʙʨʘʙʦʪʢʠ. 

ʄʘʨʰʨʫʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʩʦʩʪʘʚʝ ʠ ʧʨʠ ʧʦʤʦʱʠ ʩʣʝʜʫʶʱʠʭ ʫʯʘʩʪʥʠʢʦʚ: ʂʦʩʪʦʚʩʢʘ 

ʉ.ʂ. (ʀɻ ʈɸʅ, ʄʦʩʢʚʘ), ɹʝʪʯʝʨ ʊ.ʀ. (ʄʫʟʝʡ ʧ. ɹʘʨʝʥʮʙʫʨʛ), ʌʝʜʦʨʦʚ ɸ.ʉ., ʂʦʣʝʩʥʠʢʦʚ ɸ.ɹ., 

ʏʘʣʘʷ ʅ.ɺ. (ʀʥʩʪʠʪʫʪ ʘʨʭʝʦʣʦʛʠʠ ʈɸʅ, ʄʦʩʢʚʘ), ʐʘʨʢʦʚ ɻ.ɸ. (ɸɸʅʀʀ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ). 

ʀʩʧʦʣʴʟʦʚʘʥʳ ʦʧʨʦʩʥʳʝ ʩʚʝʜʝʥʠʷ: ɹʝʪʯʝʨ ʊ.ʀ (ʤʫʟʝʡ, ʧ. ɹʘʨʝʥʮʙʫʨʛ), ʇʦʧʦʚʘ ɿ.ʄ. 

(ʦʙʩʝʨʚʘʪʦʨʠʷ çɹʘʨʝʥʮʙʫʨʛè, ʧ. ɹʘʨʝʥʮʙʫʨʛ), ʂʦʣʝʩʥʠʢʦʚ ɸ.ɹ. (ʀɸ ʈɸʅ, ʄʦʩʢʚʘ) ʠ ɻʫʩʝʚ ɽ.ɸ. 

(ɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ). 

ɺʩʝʛʦ ʚ ɻʨʸʥ-ʬʴʦʨʜʝ ʚ ʩʦʩʪʘʚʝ ʬʘʫʥʳ ʧʪʠʮ ʚ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 

31 ʚʠʜ ʤʦʨʩʢʠʭ, ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʠ ʦʢʦʣʦʚʦʜʥʳʭ ʧʪʠʮ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʝʜʫʱʘʷ ʨʦʣʴ 

ʧʨʠʥʘʜʣʝʞʠʪ ʦʪʨʷʜʘʤ ʨʞʘʥʢʦʦʙʨʘʟʥʳʝ Charadriiformes ʠ ʛʫʩʝʦʙʨʘʟʥʳʤ Anseriformes. ʅʘʤʠ ʚ 

ʘʚʛʫʩʪʝ 2025 ʛ. ʚʩʪʨʝʯʝʥʦ 22 ʚʠʜʘ ʠʟ 28 ʦʪʤʝʯʝʥʥʳʭ ʥʘʤʠ ʨʘʥʝʝ, ʠʟ ʥʠʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʣʠ 

ʜʦʢʘʟʘʥʦ ʛʥʝʟʜʦʚʘʥʠʝ 17 ʚʠʜʦʚ. ɺ 2025 ʛ ʚʧʝʨʚʳʝ ʜʣʷ ɹʘʨʝʥʮʙʫʨʛʘ ʦʙʥʘʨʫʞʝʥ ʥʦʚʳʡ ʚʠʜ ʥʘ 

ʚʝʩʝʥʥʝʡ ʤʠʛʨʘʮʠʠ ï ʯʝʨʥʳʡ ʜʨʦʟʜ, ʛʥʝʟʜʷʱʠʡʩʷ ʚ ʀʩʣʘʥʜʠʠ ʠ ʥʘ ʩʝʚʝʨʝ ʅʦʨʚʝʛʠʠ, ʧʦ 

ʠʥʬʦʨʤʘʮʠʠ ʊ.ʀ. ɹʝʪʯʝʨ, ʝʡ ʞʝ ʧʦʣʫʯʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʧʨʠʣʝʪʝ ʩʪʘʡ ʣʶʨʠʢʦʚ ʚ ʢʦʣʦʥʠʶ ʥʘ 

ʩʢʣʦʥʝ ʛʦʨʳ ʂʦʧʘʥʴ ʚ ʢʦʥʮʝ ʤʘʷ (ʦʢʦʣʦ 30 ʧʪʠʮ), ʢʦʪʦʨʳʭ ʤʳ ʫʞʝ ʥʝ ʚʩʪʨʝʪʠʣʠ ʧʦʩʣʝ 9 

ʘʚʛʫʩʪʘ. ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʟʘʣʝʪ ʚʴʶʨʢʘ (ʜʘʥʥʳʝ ɿ.ʄ. ʇʦʧʦʚʦʡ) (ʨʠʩ. 12.5). 

ɺ ʘʚʛʫʩʪʝ 2025 ʛ. ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ɹʘʨʝʥʮʙʫʨʛʘ ʙʳʣʠ ʤʦʝʚʢʘ, 

ʦʙʳʢʥʦʚʝʥʥʘʷ ʛʘʛʘ, ʛʣʫʧʳʰ, ʢʦʨʦʪʢʦʢʣʶʚʳʡ ʛʫʤʝʥʥʠʢ, ʤʦʨʩʢʦʡ ʧʝʩʦʯʥʠʢ, ʧʦʣʷʨʥʘʷ ʢʨʘʯʢʘ, 

ʧʫʥʦʯʢʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʪʠʮ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʦʩʪʛʥʝʟʜʦʚʦʤ ʩʪʘʪʫʩʝ, ʛʦʪʦʚʠʣʠʩʴ ʢ ʤʠʛʨʘʮʠʷʤ, 

ʩʦʙʠʨʘʣʠʩʴ ʚ ʧʨʝʜʦʪʣʝʪʥʳʝ ʩʪʘʠ ʠʣʠ ʢʦʨʤʷʱʠʝʩʷ ʩʪʘʡʢʠ, ʠʣʠ ʦʙʨʘʟʦʚʳʚʘʣʠ ʩʢʦʧʣʝʥʠʷ ʥʘ 

ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʘ. ʇʦʣʷʨʥʳʝ ʢʨʘʯʢʠ ʥʦʩʠʣʠ ʢʦʨʤ ʧʪʝʥʮʘʤ ʚ ʢʫʪʦʚʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ ʠ ʥʘ 

ʚʝʨʪʦʣʝʪʥʦʡ ʧʣʦʱʘʜʢʝ. ɺʳʚʦʜʦʢ ʢʨʘʩʥʦʟʦʙʦʡ ʛʘʛʘʨʳ ʥʘʡʜʝʥ ʚ ʃʦʥʛʠʡʨʝ ʙʣʠʟ ʜʦʨʦʛʠ ʥʘ 

ʧʝʨʠʬʝʨʠʠ ʧʦʩʝʣʢʘ. 

ʇʪʠʮʳ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʆʙʩʣʝʜʦʚʘʥʳ ʤʦʣʦʜʳʝ ʤʦʨʝʥʳ ʣʝʜʥʠʢʘ ɺʝʨʠʥʛ ʠ 

ʙʝʨʝʛʘ ʦʟʝʨʘ ʉʪʝʤʤʝ (ʦʙʥʘʨʫʞʝʥʦ 10 ʚʠʜʦʚ ʧʪʠʮ: ʢʨʘʩʥʦʟʦʙʘʷ ʛʘʛʘʨʘ, ʦʙʳʢʥʦʚʝʥʥʳʝ ʛʘʛʠ, 

ʙʝʣʦʱʝʢʠʝ ʢʘʟʘʨʢʠ, ʛʫʤʝʥʥʠʢʠ, ʛʣʫʧʳʰʠ, ʤʦʨʩʢʠʝ ʧʝʩʦʯʥʠʢʠ, ʢʦʨʦʪʢʦʭʚʦʩʪʳʡ ʧʦʤʦʨʥʠʢ, 

ʤʦʝʚʢʠ, ʧʦʣʷʨʥʳʝ ʢʨʘʯʢʠ, ʧʫʥʦʯʢʠ ʠ ʜʨ.), ʩʦʙʨʘʥʳ ʦʧʨʦʩʥʳʝ ʩʚʝʜʝʥʠʷ ʦʪ ʨʘʙʦʪʥʠʢʦʚ 

ʚʦʜʦʥʘʧʦʨʥʦʡ ʩʪʘʥʮʠʠ ʦ ʚʩʪʨʝʯʝ 5 ʣʝʙʝʜʝʡ ʚ ʠʶʣʝ 2019 ʛ. ʠ ʬʝʥʦʣʦʛʠʠ (ɼ. ɼʝʢʩʛʝʡʤʝʨ). 

ʇʦʣʫʯʝʥʳ ʦʧʨʦʩʥʳʝ ʜʘʥʥʳʝ ʦʪ ʛʝʦʣʦʛʦʚ ʦ ʧʦʷʚʣʝʥʠʠ ʥʦʚʳʭ ʦʩʪʨʦʚʦʚ ʚ ʤʝʩʪʘʭ ʪʘʷʥʠʷ 

ʚʳʚʦʜʥʦʛʦ ʣʝʜʥʠʢʘ ʚ ʟʘʣʠʚʝ ʃʠʣʣʠʭʝʢʬʴʦʨʜ (79Ü 19,925ǋ ʩ.ʰ. 11Ü 33,930ǋ ʚ.ʜ.) ʠ ʂʦʣʣʝʨʬʴʦʨʜ 

ʠ ʛʥʝʟʜʦʚʘʥʠʠ ʥʘ ʥʠʭ ʙʦʣʴʰʦʛʦ ʧʦʤʦʨʥʠʢʘ (9 ʘʚʛʫʩʪʘ 2025, ʠʥʬ. ɽ.ɸ. ɻʫʩʝʚʘ) ʠ ʧʦʣʷʨʥʳʭ 

ʢʨʘʯʝʢ. ʅʘʯʘʪʦ ʦʙʩʫʞʜʝʥʠʝ ʦ ʜʦʧʦʣʥʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʘʥʘʣʠʟʦʤ ʜʘʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ, 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ ʠ ʢʘʨʪʠʨʦʚʘʥʠʠ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʤʦʣʦʜʳʭ ʤʦʨʝʥ. 



71 

ʘ.  ʙ.  

ʚ.  ʛ.  

ʈʠʩʫʥʦʢ 12.6 ï (ʘ) ʇʦʣʷʨʥʘʷ ʢʨʘʯʢʘ ʫ ʣ. ɸʣʴʜʝʛʦʥʜʘ; (ʙ) ʇʪʝʥʝʮ ʧʦʣʷʨʥʦʡ ʢʨʘʯʢʠ ʥʘ ʚʝʨʪʦʣʝʪʥʦʡ ʧʣʦʱʘʜʢʝ ʧ. 

ɹʘʨʝʥʮʙʫʨʛ; (ʚ) ʂʨʘʩʥʦʟʦʙʘʷ ʛʘʛʘʨʘ ʩ ʧʪʝʥʮʦʤ ʚ ʧ. ʃʦʥʛʠʡʨ; (ʛ) ɺʴʶʨʦʢ ʚ ʟʜʘʥʠʠ ʨʝʤʦʥʪʥʦʡ ʤʘʩʪʝʨʩʢʦʡ ʧ. 

ɹʘʨʝʥʮʙʫʨʛ. ʘ,ʙ,ʚ ï ʬʦʪʦ ɽ.ɻ. ʃʘʧʧʦ, ʛ ï ʬʦʪʦ ɿ.ʄ. ʇʦʧʦʚʘ 

ʘ.  ʙ.  

ʈʠʩʫʥʦʢ 12.7 ï (ʘ) çʅʦʚʳʡè ʦʩʪʨʦʚ ʚ ʤʝʩʪʘʭ ʪʘʷʥʠʷ ʚʳʚʦʜʥʦʛʦ ʣʝʜʥʠʢʘ ʚ ʟʘʣʠʚʝ ʃʠʣʣʠʭʝʢʬʴʦʨʜ (ʨʘʡʦʥ ʟʘʣʠʚʘ 

ʂʨʦʩʩʬʴʦʨʜ), (ʙ) ɹʝʩʧʦʢʦʷʱʠʡʩʷ ʫ ʛʥʝʟʜʘ ʙʦʣʴʰʦʡ ʧʦʤʦʨʥʠʢ ʥʘ ʣ. ʃʠʣʣʠʭʝʢʬʴʦʨʜ. ɺʩʝ ʬʦʪʦ ɽ.ɸ. ɻʫʩʝʚ 

ʘ.  ʙ.  

ʈʠʩʫʥʦʢ 12.8 ï (ʘ) ʉʠʥʘʥʪʨʦʧʥʘʷ ʢʦʣʦʥʠʷ ʤʦʝʚʦʢ ʥʘ ʊʕʎ ʚ ʧ. ɹʘʨʝʥʮʙʫʨʛ; (ʙ) ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʧʦʩʪʨʦʡʢʠ ʜʣʷ 

ʧʨʠʚʣʝʯʝʥʠʷ ʥʘ ʛʥʝʟʜʦʚʘʥʠʠ ʤʦʝʚʦʢ ʚ ʛ. ʊʨʦʤʩʝ. ɺʩʝ ʬʦʪʦ ï ɽ.ɻ.ʃʘʧʧʦ 



72 

ʉʠʥʘʥʪʨʦʧʥʳʝ ʢʦʣʦʥʠʠ. ʄʘʩʩʦʚʦ ʛʥʝʟʜʷʱʘʷʩʷ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʤʦʝʚʢʘ ʝʱʝ 70 ʣʝʪ 

ʥʘʟʘʜ ʩʠʥʘʥʪʨʦʧʥʳʭ ʢʦʣʦʥʠʡ ʥʘ ʟʜʘʥʠʷʭ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʙʘʩʩʝʡʥʘ ʥʝ ʠʤʝʣʘ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʥʘʥʪʨʦʧʠʟʘʮʠʷ ʤʦʝʚʢʠ ʨʘʩʪʝʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ, ʯʪʦ ʥʘʥʦʩʠʪ ʚʨʝʜ ʞʠʣʳʤ 

ʜʦʤʘʤ ʠ ʧʘʤʷʪʥʠʢʘʤ ʘʨʭʠʪʝʢʪʫʨʳ: ʧʦʨʯʝ ʬʘʩʘʜʦʚ ʟʜʘʥʠʡ, ʠʟʣʠʰʥʝʡ ʥʠʪʨʠʬʠʢʘʮʠʠ ʩʫʙʩʪʨʘʪʘ, 

ʧʦʩʪʦʷʥʥʦʤʫ ʧʨʝʚʳʰʝʥʠʶ ʰʫʤʦʚʦʛʦ ʧʦʨʦʛʘ. ʇʨʦʚʝʜʝʥ ʤʦʥʠʪʦʨʠʥʛ ʯʠʩʣʝʥʥʦʩʪʠ ʤʦʝʚʦʢ ʚ 

ʩʠʥʘʥʪʨʦʧʥʦʡ ʢʦʣʦʥʠʠ ʥʘ ʊʕʎ ʚ ʧʦʩ. ɹʘʨʝʥʮʙʨʫʛ, ʧʨʦʯʠʪʘʥʦ 2 ʮʚʝʪʥʳʭ ʢʦʜʘ. ʇʝʨʚʳʝ ʣʝʪʥʳʝ 

ʤʦʣʦʜʳʝ ʧʪʠʮʳ ʦʪʤʝʯʝʥʳ 24 ʘʚʛʫʩʪʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ 2025 ʛ. ʥʝ ʫʜʘʣʦʩʴ ʧʦʩʝʪʠʪʴ ʧ. ʇʠʨʘʤʠʜʘ 

ʠ ʟʘʙʨʦʰʝʥʥʳʝ ʩʪʨʦʝʥʠʷ ʚ ɻʨʫʤʘʥʪʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ. ʆʜʥʘʢʦ ʚ ʛ. ʊʨʦʤʩʝ ʫʜʘʣʦʩʴ 

ʧʦʩʝʪʠʪʴ ʢʦʣʦʥʠʶ ʤʦʝʚʦʢ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ, ʩʦʟʜʘʥʥʫʶ ʚ 2019, ʯʪʦʙʳ ʧʨʠʥʷʪʴ 

ʨʷʜ ʤʝʨ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʤʦʝʚʢʘʤ ʛʥʝʟʜʠʪʴʩʷ ʥʘ ʞʠʣʳʭ ʟʜʘʥʠʷʭ (ʇʨʦʝʢʪ NINA, Benjaminsen 

et al. 2022). ɺ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʢʦʣʦʥʠʠ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʞʠʣʳʝ ʛʥʝʟʜʘ ʠ ʤʦʣʦʜʳʭ ʧʪʠʮ, ʠ ʥʘʰʣʠ 

ʥʝʙʦʣʴʰʠʝ ʢʦʣʦʥʠʠ ʤʦʝʚʦʢ ʥʘ ʞʠʣʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʷʭ ʚ ʙʣʠʟʦʩʪʠ ʦʪ ʧʦʨʪʘ. 

ʇʦ ʜʘʥʥʳʤ ʧʨʝʜʳʜʫʱʠʭ 3 ʣʝʪ ʥʘʙʣʶʜʝʥʠʡ ʩʜʘʥʘ ʚ ʧʝʯʘʪʴ ʩʪʘʪʴʷ ʚ ʞʫʨʥʘʣ çʇʨʦʙʣʝʤʳ 

ɸʨʢʪʠʢʠ ʠ ɸʥʪʘʨʢʪʠʢʠè: ʇʪʠʮʳ ʥʦʚʳʭ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʟʘʣʠʚʘ ɻʨʸʥʬʴʦʨʜ 

(ʐʧʠʮʙʝʨʛʝʥ) (ɽ. ɻ. ʃʘʧʧʦ, ʈ. ɸ. ʏʝʨʥʦʚ). 

ɺʳʜʝʣʝʥʠʝ ʦʜʥʦʨʦʜʥʳʭ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʚ ʧ. ɹʘʨʝʥʮʙʫʨʛ ʠ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥʳ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ 

ʠ ʚʦʟʤʦʞʥʦʛʦ ʪʨʝʥʜʘ ʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʃʘʥʜʰʘʬʪʳ (ʵʢʦʩʠʩʪʝʤʳ, ʛʝʦʩʠʩʪʝʤʳ) ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʢʦʤʧʣʝʢʩʥʳʝ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ 

ʢʦʤʧʦʥʝʥʪʦʚ. ʀ ʠʭ ʠʟʫʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʚ ʭʦʜʝ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʠʛʨʘʶʱʠʭ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʦʥʠʤʘʥʠʠ ʢʘʢ ʜʠʥʘʤʠʢʠ ʧʨʠʨʦʜʥʳʭ ʠ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʛʝʦʩʠʩʪʝʤ, ʪʘʢ ʠ ʠʭ ʨʝʘʢʮʠʠ ʥʘ ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʀʟʫʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʝʡ ʧʦʤʦʛʘʝʪ 

ʧʨʝʜʩʢʘʟʳʚʘʪʴ, ʢʘʢ ʠʟʤʝʥʝʥʠʷ ʚ ʦʜʥʦʤ ʢʦʤʧʦʥʝʥʪʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʜʨʫʛʠʝ ʠ ʥʘ ʚʝʩʴ 

ʣʘʥʜʰʘʬʪ ʚ ʮʝʣʦʤ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ (ʛʝʦʩʠʩʪʝʤ) ʠ ʚʣʠʷʝʪ ʥʘ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ. ʀʟʫʯʝʥʠʝ ʢʘʢ 

ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʘʢ ʠ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʮʝʣʦʤ, ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʀʟʤʝʥʯʠʚʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʣʘʥʜʰʘʬʪʦʚ, 

ʧʦʥʠʤʘʥʠʝ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʳ ʙʝʟ ʠʟʫʯʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɺʘʞʥʦ ʧʨʠ ʵʪʦʤ 

ʧʦʥʠʤʘʪʴ, ʯʪʦ ʠʟʤʝʥʯʠʚʦʩʪʴ ʣʘʥʜʰʘʬʪʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ, ʪʘʢ ʠ 

ʚʨʝʤʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʪʨʫʢʪʫʨʝ ʠ ʬʫʥʢʮʠʷʭ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʣʘʥʜʰʘʬʪʦʚ ï ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʭʨʘʥʷʪʴ ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʠ ʚ 

ʫʩʣʦʚʠʷʭ ʚʥʝʰʥʠʭ ʠʟʤʝʥʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʘʜʘʧʪʘʮʠʠ ʩʠʩʪʝʤ ʢ ʠʟʤʝʥʝʥʠʷʤ, 

ʧʨʦʠʩʭʦʜʷʱʠʤ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʇʨʠ ʵʪʦʤ ʣʘʥʜʰʘʬʪ ʧʨʦʜʦʣʞʘʝʪ ʩʦʭʨʘʥʷʪʴ ʩʚʦʠ 

ʢʣʶʯʝʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʣʝʛʯʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʩʣʝ ʩʪʨʝʩʩʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʵʢʦʩʠʩʪʝʤʥʳʝ ʫʩʣʫʛʠ (ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ, ʨʝʛʫʣʠʨʫʶʱʠʝ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ, ʢʫʣʴʪʫʨʥʳʝ). 

ʋʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʡ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ, ʫʧʨʘʚʣʝʥʠʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʷʚʣʷʝʪʩʷ ʧʦʥʠʤʘʥʠʝ 

ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʣʘʥʜʰʘʬʪʘʭ, ʠʭ ʨʝʘʢʮʠʠ ʥʘ ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ (ʢʘʢ 

ʧʨʠʨʦʜʥʦʛʦ, ʪʘʢ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ), ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʠʤʝʥʥʦ ʢʦʤʧʣʝʢʩʥʦʝ 

ʠʟʫʯʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

ʄʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʡ ʘʥʘʣʠʟ ʠʟʤʝʥʯʠʚʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ ï ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, 

ʫʯʠʪʳʚʘʶʱʠʡ ʥʝ ʪʦʣʴʢʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʘʢʪʦʨʦʚ (ʧʨʠʨʦʜʥʳʭ, ʘʥʪʨʦʧʦʛʝʥʥʳʭ, ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʣʦʛʠʯʝʩʢʠʭ), ʥʦ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ (ʥʘʧʨʠʤʝʨ, ʚʢʣʘʜ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ 

ʠʟʤʝʥʝʥʠʝ ʚʣʠʷʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ), ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʷʪʴ ʧʨʦʮʝʩʩʳ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʠʟʤʝʥʝʥʠʷʤ ʩʨʝʜʳ. ʆʙʝʩʧʝʯʠʚʘʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ ʧʨʠ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʤ 

ʘʥʘʣʠʟʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦʜʭʦʜʳ ʩʤʝʞʥʳʭ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʪʘʢʠʝ ʢʘʢ: 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ (ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʠ ʚʳʷʚʣʝʥʠʝ ʩʭʦʜʩʪʚʘ ʠ ʨʘʟʣʠʯʠʡ), ʠʩʪʦʨʠʯʝʩʢʠʡ (ʘʥʘʣʠʟ  
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ʠʟʤʝʥʝʥʠʡ ʚʦ ʚʨʝʤʝʥʠ), ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ (ʘʥʘʣʠʟ ʢʘʨʪ, 

ʘʵʨʦ- ʠ ʢʦʩʤʦʩʥʠʤʢʦʚ), ʩʠʩʪʝʤʥʳʡ (ʠʟʫʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤʳ ʢʘʢ ʝʝ ʩʪʨʫʢʪʫʨʥʳʭ ʯʘʩʪʝʡ). 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ 

ʩʦʩʪʦʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʣʘʥʜʰʘʬʪʦʚ 

(ʛʝʦʩʠʩʪʝʤ) ʥʘ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʭ ʧʣʦʱʘʜʢʘʭ 

(ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ), ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʚʳʷʚʣʷʶʪʩʷ 

ʪʨʝʥʜʳ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʝʦʯʝʚʠʜʥʳʝ ʧʨʠ 

ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʊʘʢ, ʜʣʷ ʘʨʢʪʠʯʝʩʢʦʡ 

ʟʦʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ, ʦʙʲʝʢʪʦʤ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʷʚʣʷʶʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʪʝʧʣʦʚʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʦʨʫʞʝʥʠʡ ʩ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʩʨʝʜʦʡ ʥʘ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʛʨʫʥʪʘʭ, ʜʝʛʨʘʜʘʮʠʷ 

ʣʝʜʥʠʢʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʠ ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ ʠʟʤʝʥʝʥʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʤʦʨʝʥʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʧʝʨʚʠʯʥʳʤʠ ʩʫʢʮʝʩʩʠʷʤʠ 

ʧʦʯʚʝʥʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʠʟʤʝʥʝʥʠʝ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʠ ʜʨ. 

ʇʨʦʚʝʜʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ 

ʧʦʩʪʨʦʝʥʠʝ ʧʨʦʛʥʦʟʥʳʭ ʤʦʜʝʣʝʡ ʥʘ ʠʭ ʦʩʥʦʚʝ 

ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʦʙʲʝʢʪʠʚʥʫʶ ʢʘʨʪʠʥʫ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʦʮʝʥʠʚʘʪʴ 

ʣʦʢʘʣʠʟʘʮʠʶ ʣʘʥʜʰʘʬʪʥʳʭ ʚʳʜʝʣʦʚ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ 

ʢʨʠʦʛʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʩʦʭʨʘʥʷʪʴ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʝ 

ʦʙʲʝʢʪʳ, ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʨʳ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʦʣʝʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ 

ʚ ʘʚʛʫʩʪʝ 2025ʛ. ʙʳʣʦ ʚʳʷʚʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʛʝʦʩʠʩʪʝʤ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ, ʚ ʭʦʜʝ 

ʵʢʩʧʝʜʠʮʠʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʤʘʨʰʨʫʪʳ ʨʘʟʣʠʯʥʦʡ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ (ʢʘʢ ʧʝʰʠʝ, ʪʘʢ ʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʠ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ), ʧʦʟʚʦʣʠʚʰʠʝ 

ʧʦʣʫʯʠʪʴ ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʩʪʦʷʥʠʠ ʣʘʥʜʰʘʬʪʦʚ 

(ʛʝʦʩʠʩʪʝʤ). ʅʘ ʨʠʩʫʥʢʘʭ 12.9 ʠ 12.10 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʤʘʨʰʨʫʪʳ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʣʠʩʴ ʬʦʪʦ ʠ 

ʚʠʜʝʦʬʠʢʩʘʮʠʷ ʙʝʨʝʛʦʚʦʡ ʟʦʥʳ, ʣʝʜʥʠʢʦʚʦʛʦ ʧʦʢʨʦʚʘ, 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʥʘʤʝʪʠʪʴ ʚʦʟʤʦʞʥʳʝ ʤʝʩʪʘ (ʢʣʶʯʝʚʳʝ ʫʯʘʩʪʢʠ) ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʢʣʘʜʢʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʧʣʦʱʘʜʦʢ. 

ʉʦʙʨʘʥ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 

ʧʦ ʦʪʜʝʣʴʥʳʤ ʥʘʤʝʯʝʥʥʳʤ ʫʯʘʩʪʢʘʤ. 

ʅʝʤʘʣʦʚʘʞʥʳʤ ʩʪʘʣ ʦʧʳʪ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʦʚʤʝʩʪʥʳʭ ʚʳʝʟʜʦʚ ʩ ʦʨʛʘʥʠʟʘʮʠʷʤʠ-ʫʯʘʩʪʥʠʢʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʘʨʭʠʧʝʣʘʛʝ, ʚʭʦʜʷʱʠʭ ʚ 

ʂʦʥʩʦʨʮʠʫʤ ʈʅʎʐ, ʘ ʪʘʢʞʝ ʧʦʥʠʤʘʥʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʣʦʞʥʦʩʪʝʡ, ʥʝʜʦʫʯʸʪ ʢʦʪʦʨʳʭ ʤʦʞʝʪ 

ʦʛʨʘʥʠʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʝʱʝʥʠʷ ʥʘʤʝʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ. 

 
ʈʠʩʫʥʦʢ 12.9 ï ʆʙʱʠʡ ʚʠʜ ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ ʩ ʪʨʝʢʘʤʠ ʚʳʧʦʣʥʝʥʥʳʭ 

ʤʘʨʰʨʫʪʦʚ 

 
ʈʠʩʫʥʦʢ 12.10 ï ʊʨʝʢ ʦʜʥʦʛʦ ʠʟ ʧʝʰʠʭ 

ʤʘʨʰʨʫʪʦʚ 
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ʄʝʨʦʧʨʠʷʪʠʝ 12 ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ.  
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ʄʫʨʤʘʥʩʢʠʡ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʄʄɹʀ 

ʈɸʅ) 

ʄʝʨʦʧʨʠʷʪʠʝ 13 ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʨʝʜʳ ʠ ʙʠʦʪʳ ʤʦʨʩʢʠʭ ʠ ʥʘʟʝʤʥʳʭ 

ʵʢʦʩʠʩʪʝʤ ʚ ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ 

ɺ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʳʭ ʵʢʦʩʠʩʪʝʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2025 ʛʛ. ʫʯʝʥʳʝ ʄʄɹʀ 

ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

1. ʀʩʩʣʝʜʦʚʘʥʠʷ ʪʝʨʤʦʭʘʣʠʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʥʳʭ ʤʘʩʩ ʠ ʚʳʷʚʣʝʥʠʝ ʚʦʟʤʦʞʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʘʢʚʘʪʦʨʠʷʭ ɹʘʨʝʥʮʝʚʘ, ɻʨʸʥʣʘʥʜʩʢʦʛʦ ʤʦʨʝʡ ʠ 

ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ (ʉʃʆ) ʚ ʨʘʡʦʥʝ ʐʧʠʮʙʝʨʛʝʥʘ; 

2. ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ, ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʦʙʠʣʠʷ ʩʦʦʙʱʝʩʪʚ ʧʣʘʥʢʪʦʥʘ; 

ʙʝʥʪʦʩʘ ʠ ʠʭʪʠʦʬʘʫʥʳ ʚ ʧʨʠʙʨʝʞʥʳʭ ʠ ʬʴʦʨʜʦʚʳʭ ʵʢʦʩʠʩʪʝʤʘʭ; 

3. ʀʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʩʧʝʢʪʦʚ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʤʘʢʨʦʬʠʪʦʚ ʠ ʜʦʥʥʳʭ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʚʦ ʬʴʦʨʜʘʭ ʠ ʚ ʙʝʨʝʛʦʚʦʡ ʟʦʥʝ ʘʨʭʠʧʝʣʘʛʘ; 

4. ʆʮʝʥʢʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʨʩʢʠʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʧʪʠʮ; 

5. ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʫʩʪʴʝʚʦʛʦ ʚʟʤʦʨʴʷ ʨʝʢʠ ɻʨʸʥʜʘʣʝʥ (ʟʘʣʠʚ ɻʨʸʥ-ʬʴʦʨʜ, ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ). 

ʆʮʝʥʢʘ ʭʨʦʥʦʣʦʛʠʠ ʠʟʤʝʥʝʥʠʡ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ 

ʨʘʜʠʦʠʟʦʪʦʧʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʩʝʜʠʤʝʥʪʘʮʠʶ ʚ ʨʘʡʦʥʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʝʨʠʦʜ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ;  

6. ʀʟʫʯʝʥʠʝ ʭʨʦʥʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʥʦʨʦʜʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʰʝʣʴʬʝ 

ʐʧʠʮʙʝʨʛʝʥʘ; 

7. ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʝʡ ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʩʨʝʜʝ ʠ ʙʠʦʪʝ 

ʘʨʭʠʧʝʣʘʛʘ; 

8. ʇʦʧʦʣʥʝʥʠʝ 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: 

ï ʩʙʦʨ ʥʘʫʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʪʨʝʭ ʵʢʩʧʝʜʠʮʠʷʭ ʚ ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ; 

ï ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʈʅʎʐ (ɹʘʨʝʥʮʙʫʨʛ) ʠ 

ʄʄɹʀ (ɹʘʨʝʥʮʙʫʨʛ, ʄʫʨʤʘʥʩʢ); 

ï ʧʫʙʣʠʢʘʮʠʷ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʚ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʟʜʘʥʠʷʭ, ʘ ʪʘʢʞʝ 

ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʧʨʦʚʦʜʠʤʳʭ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʉʙʦʨ ʥʘʫʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʵʢʩʧʝʜʠʮʠʷʭ ʚ ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥʝ 

ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʚ ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʚ 2025 ʛ. ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʨʘʡʦʥʝ 

ɹʘʨʝʥʮʙʫʨʛʘ ʚ ʨʘʤʢʘʭ ʪʨʝʭ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʚʳʝʟʜʦʚ: 

ɺ ʧʝʨʠʦʜ ʩ 6 ʧʦ 24 ʤʘʷ 2025 ʛ. ʧʷʪʴʶ ʩʦʪʨʫʜʥʠʢʘʤʠ (ʅ.ʀ. ʄʝʱʝʨʷʢʦʚ, ʢ.ʛ.ʥ. ʩʪ.ʥ.ʩ. ʣʘʙ. 

ʦʢʝʘʥʦʛʨʘʬʠʠ ʠ ʨʘʜʠʦʵʢʦʣʦʛʠʠ, ʀ.ʉ. ʋʩʷʛʠʥʘ, ʢ.ʛ.ʥ. ʚʝʜ.ʥ.ʩ. ʣʘʙ. ʦʢʝʘʥʦʛʨʘʬʠʠ ʠ 

ʨʘʜʠʦʵʢʦʣʦʛʠʠ, ʀ.ɺ. ɹʝʨʯʝʥʢʦ, ʢ.ʙ.ʥ. ʩʪ.ʥ.ʩ. ʣʘʙ. ʧʣʘʥʢʪʦʥʘ, ʆ.ʃ. ɿʠʤʠʥʘ, ʥ.ʩ. ʣʘʙ. ʟʦʦʙʝʥʪʦʩʘ, 

ʅ.ʉ. ʀʚʘʥʦʚʘ, ʘʩʧʠʨʘʥʪ, ʩʪ.-ʠʩʩʣ. ʣʘʙ. ʦʢʝʘʥʦʛʨʘʬʠʠ ʠ ʨʘʜʠʦʵʢʦʣʦʛʠʠ) ʚʳʧʦʣʥʝʥ ʩʙʦʨ 

ʥʘʫʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʟʘʣʠʚʝ ɻʨʸʥ-ʬʴʦʨʜ ʥʘ ʙʘʟʝ ʩʪʘʮʠʦʥʘʨʘ ʄʄɹʀ ʈɸʅ ʚ ʧ. ɹʘʨʝʥʮʙʫʨʛ: 

ï ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʘ ʧʦʢʘʟʘʪʝʣʴ ʩʫʪʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʷʠʮ ʩʘʤʢʘʤʠ ʢʦʧʝʧʦʜ ʚʠʜʘ Calanus 

finmarchicus, ʚʳʣʦʚʣʝʥʥʳʭ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʷʭ ʘʢʚʘʪʦʨʠʠ; 

ï ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʦʙʱʝʩʪʚ 

ʤʠʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚ ʧʨʠʙʨʝʞʥʦʡ ʵʢʦʩʠʩʪʝʤʝ ʟʘʣʠʚʘ; 
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ï ʠʟʫʯʝʥ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʳ; 

ï ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ 

ʟʘʣʠʚʘ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ ʚʦʜʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʝ ʚʟʚʝʰʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʟʘʛʨʷʟʥʝʥʠʷ 

ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ; 

ï ʜʣʷ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʘʣʝʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʦʙʨʘʥʳ ʦʙʨʘʟʮʳ 

ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ, ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʢʦʪʦʨʳʭ 

(ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʜʘʪʠʨʦʚʘʥʠʝ ʧʦ ʠʟʙʳʪʦʯʥʦʤʫ 

ʩʚʠʥʮʫ-210, ʤʠʢʨʦʧʘʣʝʦʥʪʦʣʦʛʠʷ, ʵʣʝʤʝʥʪʥʳʡ 

ʘʥʘʣʠʟ) ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʣʫʢʪʫʘʮʠʡ ʥʘ ʩʝʜʠʤʝʥʪʘʮʠʶ ʠ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʠʩʪʦʨʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʟʘʣʠʚʘ 

ɻʨʸʥ-ʬʴʦʨʜ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʠ 

ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʚ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʛʦ ʦʩʚʦʝʥʠʷ ʘʨʭ. 

ʐʧʠʮʙʝʨʛʝʥ (ʨʠʩ. 13.1). 

ɺ ʧʝʨʠʦʜ ʩ 1 ʧʦ 18 ʠʶʣʷ 2025 ʛ. ʜʚʫʤʷ 

ʩʦʪʨʫʜʥʠʢʘʤʠ (ʉʘʣʘʭʦʚ ɼ.ʆ. ʤ.ʥ.ʩ. ʣʘʙ. ʘʣʴʛʦʣʦʛʠʠ; 

ʃʝʙʝʜʝʚʘ ʅ.ɺ. ʜ.ʙ.ʥ., ʧʨʦʬ., ʛʣ. ʥ. ʩ. ʣʘʙ. 

ʦʨʥʠʪʦʣʦʛʠʠ ʠ ʧʘʨʘʟʠʪʦʣʦʛʠʠ) ʚʝʣʦʩʴ ʠʟʫʯʝʥʠʝ: 

ï ʬʘʫʥʳ ʠ ʵʢʦʣʦʛʠʠ ʧʪʠʮ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʦ ʠʟʤʝʥʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʧʨʠʤʝʨʝ ʧ. 

ɹʘʨʝʥʮʙʫʨʛ ʠ ʚ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʷʭ; 

ï ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʚ ʧʦʯʚʘʭ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʥʘ ʧʨʠʤʝʨʝ 

ʟʘʙʨʦʰʝʥʥʦʡ ʪʝʧʣʠʮʳ; 

ï ʥʘʢʦʧʣʝʥʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʩʢʦʨʣʫʧʝ ʷʠʮ ʛʫʩʝʡ ʜʚʫʭ ʚʠʜʦʚ ʠʟ ʪʨʝʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ; 

ï ʥʘʢʦʧʣʝʥʠʶ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʪʨʦʬʠʯʝʩʢʦʡ ʮʝʧʠ: ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ - ʦʣʝʥʠ ʠ ʧʪʠʮʳ; 

ï ʥʘʢʦʧʣʝʥʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʜʚʫʭ ʚʠʜʘʭ ʚʦʜʦʨʦʩʣʝʡ ʤʘʢʨʦʬʠʪʦʚ ʥʘ ʨʘʟʥʳʭ 

ʫʯʘʩʪʢʘʭ ʣʠʪʦʨʘʣʠ: ʢʦʥʪʨʦʣʴ (ʚʙʣʠʟʠ ʫʩʪʴʷ ɻʨʸʥʜʘʣʝʥ) ʠ ʟʘʛʨʷʟʥʸʥʥʳʡ ʫʯʘʩʪʦʢ (ʚʙʣʠʟʠ ʩʪʦʢʦʚ 

ʚ ʨʘʡʦʥʝ ʊʕʎ ɹʘʨʝʥʮʙʫʨʛʘ) (ʨʠʩ. 13.2) 

 
ʈʠʩʫʥʦʢ 13.2 ï ʉʭʝʤʘ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ, ʦʪʙʦʨʘ ʧʨʦʙ 2-16 ʠʶʣʷ 2025 ʛ. ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧ. ʃʦʥʛʠʡʨ ʠ 

ɹʘʨʝʥʮʙʫʨʛ (ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ). ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ï ʙʝʣʘʷ ʪʦʯʢʘ; ʨʘʡʦʥ ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ï 

ʟʝʣʸʥʘʷ ʪʦʯʢʘ; ʬʦʪʦʣʦʚʫʰʢʘ ʜʣʷ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʪʠʮʘʤʠ ï ʛʦʣʫʙʘʷ ʪʦʯʢʘ; ʦʪʙʦʨʘ ʧʨʦʙ ʥʘ ʨʘʜʠʦʥʫʢʣʠʜʳ (ʈʅ) 

ï ʢʨʘʩʥʘʷ ʪʦʯʢʘ; ʥʘ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ (ʊʄ) ï ʞʸʣʪʘʷ ʪʦʯʢʘ 

 
ʈʠʩʫʥʦʢ 13.1 ï ʂʘʨʪʘ-ʩʭʝʤʘ ʤʦʨʩʢʠʭ ʠ 

ʧʨʠʙʨʝʞʥʳʭ ʵʢʩʧʝʜʠʮʠʡ ʚ ʟʘʣʠʚʝ ɻʨʸʥ-ʬʴʦʨʜ 

(ʦ. ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ), 6ï24 ʤʘʷ 2025 ʛ. 
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ɺ ʧʝʨʠʦʜ ʩ 1 ʧʦ 20 ʘʚʛʫʩʪʘ 2025 ʛ. ʦʜʥʠʤ ʩʦʪʨʫʜʥʠʢʦʤ (ʅʘʤʷʪʦʚ ɸ.ɸ., ʢ.ʛ.ʥ. ʚʝʜ.ʥ.ʩ. ʣʘʙ. 

ʧʣʘʥʢʪʦʥʘ) ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʚ ɸɸʅʀʀ: 

ï ʧʨʦʚʝʜʝʥʳ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʦʚ 

ɻʨʸʥ-ʬʴʦʨʜ ʠ ʀʩ-ʬʴʦʨʜ; 

ï ʚ ʟʘʣʠʚʝ ɹʠʣʣʝʬʴʦʨʜ ʦʪʦʙʨʘʥʘ ʢʦʣʦʥʢʘ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʣʷ ʛʝʦʭʨʦʥʦʣʦʛʠʠ 

ʩʝʜʠʤʝʥʪʘʮʠʠ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʨʠʩ. 

13.3). 

 
ʈʠʩʫʥʦʢ 13.3 ï ʂʘʨʪʘ-ʩʭʝʤʘ ʨʘʡʦʥʘ ʨʘʙʦʪ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʠ ʩ 1 ʧʦ 20 ʘʚʛʫʩʪʘ 2025 ʛ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʩʝʭ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʚʳʝʟʜʦʚ ʧʦʜʛʦʪʦʚʣʝʥʳ ʧʦʜʨʦʙʥʳʝ ʦʪʯʝʪʳ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʘʟʤʝʱʝʥʳ ʚ ʈʀʅʎ ʥʘ ʧʣʘʪʬʦʨʤʝ ʅʕɹ. ʕʢʩʧʝʜʠʮʠʦʥʥʳʝ ʛʨʫʧʧʳ ʄʄɹʀ ʈɸʅ 

ʙʣʘʛʦʜʘʨʷʪ ʩʦʪʨʫʜʥʠʢʦʚ ʈɸʕ-ʐ ɸɸʅʀʀ ʟʘ ʧʦʤʦʱʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ, ʘ 

ʪʘʢʞʝ ʟʘ ʨʝʰʝʥʠʝ ʨʷʜʘ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʄʄɹʀ ʚ ʄʫʨʤʘʥʩʢʝ 

ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʪʝʯʝʥʠʝ ʷʥʚʘʨʷ-ʦʢʪʷʙʨʷ 2025 ʛ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ: 

ɺ ʮʝʣʦʤ, ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ɻʨʸʥ-ʬʴʦʨʜʘ ʥʝ ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʙʦʣʴʰʠʥʩʪʚʦʤ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. ʆʜʥʘʢʦ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʫʤʝʨʝʥʥʦʝ ʠ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʤʳʰʴʷʢʘ ʥʘ ʚʩʝʭ ʩʪʘʥʮʠʷʭ ʦʪʙʦʨʘ ʧʨʦʙ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʦʞʠʜʘʥʥʳʤ ʠ ʧʦʩʪʦʷʥʥʳʤ ʬʦʥʦʚʳʤ 

ʧʨʠʟʥʘʢʦʤ, ʪʘʢʞʝ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʬʴʦʨʜʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʣʦʢʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʟʘʛʨʷʟʥʝʥʠʷ. 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʧʦʢʘʟʘʣʘ ʜʚʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘ ʧʦʚʝʜʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 100 ʣʝʪ: 

ɻʨʫʧʧʘ 1 (As, Pb, Fe, Zn, Co, V, Ni): ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʩʪʘʚʘʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʪʘʙʠʣʴʥʳʤʠ (Ñ10-14%), ʙʝʟ ʚʳʨʘʞʝʥʥʳʭ ʪʨʝʥʜʦʚ. ʅʝʙʦʣʴʰʠʝ ʚʩʧʣʝʩʢʠ ʩʦʜʝʨʞʘʥʠʷ Ni (1995-

2005 ʛʛ.) ʠ Co, V (2015-2022 ʛʛ.) ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʠʣʠ ʣʦʢʘʣʴʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ. 

ɻʨʫʧʧʘ 2 (Cd, Hg, Cu, Mn): ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʩʠʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʯʝʪʢʦ 

ʩʚʷʟʘʥʥʳʝ ʩ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʇʠʢʠ Cd ʠ Hg (1925-1945 ʛʛ.) ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʨʦʩʪ 

Cu ʥʘʧʨʷʤʫʶ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʧʝʨʠʦʜʘʤʠ ʠʥʪʝʥʩʠʚʥʦʡ ʜʦʙʳʯʠ ʫʛʣʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦʩʣʝ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ. ʄʘʨʛʘʥʝʮ (Mn) ʧʦʢʘʟʘʣ ʧʦʩʪʦʷʥʥʳʡ ʨʦʩʪ, 

ʩʚʷʟʘʥʥʳʡ ʥʝ ʩ ʧʨʷʤʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ, ʘ ʩ ʠʟʤʝʥʝʥʠʝʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʩʘʜʢʦʚ 

(ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʤʝʣʢʠʭ ʧʝʣʠʪʦʚʳʭ ʬʨʘʢʮʠʡ). 

ɺ ʦʪʥʦʰʝʥʠʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ (137Cs) ʚʳʷʩʥʝʥʦ, ʯʪʦ ʧʠʢʦʚʳʝ ʟʥʘʯʝʥʠʷ 

ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ (ʜʦ 26 ɹʢ/ʢʛ ʧʦʩʣʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ) ʧʨʠʰʣʠʩʴ ʥʘ 

ʧʝʨʠʦʜ 1975-1995 ʛʦʜʦʚ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʚʦʜʝ (ʜʦ 12,6 ɹʢ/ʤį) ʙʳʣʠ 



78 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʜʣʷ ʧʝʨʠʦʜʘ 1985-1995 ʛʦʜʦʚ. ʕʪʦ ʦʜʥʦʟʥʘʯʥʦ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʜʚʫʤʷ 

ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ: ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʘʚʘʨʠʠ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ ʚ 1986 ʛʦʜʫ ʠ 

ʚʳʙʨʦʩʘʤʠ ʩ ʟʘʚʦʜʘ ʚ ʉʝʣʣʘʬʠʣʜʝ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ). 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʜʦʥʥʳʭ 

ʦʩʘʜʢʦʚ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʫʯʝʪʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʩʘʜʢʦʚ. ɹʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (Kd) 137Cs ʙʦʣʝʝ ʯʝʤ ʫʜʚʦʠʣʩʷ ʩ 1945 ʛʦʜʘ, ʯʪʦ 

ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʭ ʧʝʣʠʪʦʚʳʭ ʬʨʘʢʮʠʡ, ʢʦʪʦʨʳʝ 

ʵʬʬʝʢʪʠʚʥʝʝ ʩʦʨʙʠʨʫʶʪ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ 

Kd ʙʝʟ ʫʯʝʪʘ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʪʦʯʥʦʩʪʷʤ ʚ ʨʝʢʦʥʩʪʨʫʢʮʠʷʭ. 

ʇʦʩʣʝ ʄʘʣʦʛʦ ʣʝʜʥʠʢʦʚʦʛʦ ʧʝʨʠʦʜʘ (ʄʃʇ) ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʠ ʨʝʞʠʤ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚʦ ʚʩʝʭ ʚʦʜʥʳʭ ʙʘʩʩʝʡʥʘʭ ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ. ʇʨʦʮʝʩʩ ʥʘʯʘʣʩʷ ʚ ʦʟʝʨʘʭ ʠ ʟʘʣʠʚʘʭ ʩʨʘʟʫ ʧʦʩʣʝ ʄʃʇ, ʢ ʩʝʨʝʜʠʥʝ XX ʚʝʢʘ ʜʦʩʪʠʛ 

ʰʝʣʴʬʘ, ʘ ʢ ʢʦʥʮʫ XX ï ʥʘʯʘʣʫ XXI ʚʝʢʘ ʩʪʘʣ ʧʦʚʩʝʤʝʩʪʥʳʤ, ʚʢʣʶʯʘʷ ʨʘʥʝʝ ʩʪʘʙʠʣʴʥʳʝ 

ʫʩʪʴʝʚʳʝ ʟʦʥʳ ʨʝʢ. ʅʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʙʘʩʩʝʡʥʘʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʪʢʣʠʢʘ ʷʚʣʷʶʪʩʷ ʦʟʝʨʘ ʠ ʟʘʣʠʚʳ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ: ʟʜʝʩʴ ʠʟʤʝʥʝʥʠʷ ʚʳʨʘʞʘʶʪʩʷ ʚ 

ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦʩʪʠ ʩʝʜʠʤʝʥʪʘʮʠʠ ʧʦʯʪʠ ʥʘ ʧʦʨʷʜʦʢ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʰʝʣʴʬʦʚʘʷ ʟʦʥʘ 

ʘʨʭʠʧʝʣʘʛʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʝʥʴʰʠʤ ʜʠʘʧʘʟʦʥʦʤ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʠ ʩʝʜʠʤʝʥʪʘʮʠʠ, ʥʦ ʙʦʣʝʝ 

ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤ ʢʘʯʝʩʪʚʝʥʥʳʤ ʦʪʢʣʠʢʦʤ.  

ʇʝʨʠʦʜʳ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʧʪʠʤʫʤʦʚ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʬʘʟʘʤʠ ʥʘʢʦʧʣʝʥʠʷ ʦʩʘʜʢʦʚ 

ʚ ʧʦʟʜʥʝʤ ʛʦʣʦʮʝʥʝ (ʜʦ 90% ʚ ʫʩʪʴʷʭ ʠ ʬʴʦʨʜʘʭ ʠ 75% ʥʘ ʰʝʣʴʬʝ). ʋʯʠʪʳʚʘʷ, ʯʪʦ ʘʨʭ. 

ʐʧʠʮʙʝʨʛʝʥ ʷʚʣʷʝʪʩʷ ʦʙʣʘʩʪʴʶ ʩ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ 

ɸʨʢʪʠʢʝ ʧʦʩʣʝ ʄʃʇ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʪʢʣʠʢ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ʩʝʜʠʤʝʥʪʘʮʠʠ ʥʘ 

ʧʦʩʣʝʜʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʜʦʣʞʝʥ ʥʘʯʠʥʘʪʴʩʷ ʠʤʝʥʥʦ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʳ 

ɽʚʨʘʟʠʡʩʢʦʛʦ ɸʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ. 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ ʚ 2025 ʛʦʜʫ ʦʧʫʙʣʠʢʦʚʘʥʦ 16 
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ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ ʜʦʛʦʚʦʨʘ ʦ ʐʧʠʮʙʝʨʛʝʥʝ (ʛ. ʄʫʨʤʘʥʩʢ, 23ï24 ʦʢʪʷʙʨʷ 2025 ʛ.). ɸʧʘʪʠʪʳ: 

ʀʟʜ-ʚʦ ʌʀʎ ʂʅʎ ʈɸʅ, 2025. 28-30 ʩ. ISBN 978-5-91137-550-8 DOI: 

10.37614/978.5.91137.550.8 

ɼʠʢʘʝʚʘ ɼ.ʈ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʦʙʱʝʩʪʚ ʧʦʣʠʭʝʪ ʚ ʟʘʣʠʚʝ ʀʩ-ʬʴʦʨʜ (ɿʘʧʘʜʥʳʡ 

ʐʧʠʮʙʝʨʛʝʥ). ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ ï 

2025: ʊʝʟ. ʜʦʢʣ. XVI ʄʝʞʜʫʥʘʨ. ʥʘʫʯ. ʢʦʥʬ., ʧʦʩʚʷʱʝʥʥʦʡ 100-ʣʝʪʠʶ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ 

ʜʦʛʦʚʦʨʘ ʦ ʐʧʠʮʙʝʨʛʝʥʝ (ʛ. ʄʫʨʤʘʥʩʢ, 23ï24 ʦʢʪʷʙʨʷ 2025 ʛ.). ɸʧʘʪʠʪʳ: ʀʟʜ-ʚʦ ʌʀʎ ʂʅʎ 

ʈɸʅ, 2025. 41-43 ʩ. ISBN 978-5-91137-550-8 DOI: 10.37614/978.5.91137.550.8 

ɿʠʤʠʥʘ ʆ.ʃ. ʃʠʪʦʨʘʣʴʥʘʷ ʬʘʫʥʘ ʟʘʣʠʚʘ ɻʨʸʥ-ʬʴʦʨʜ (ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ) ʚ 2016ï

2025 ʛʛ.: ʩʦʩʪʘʚ, ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʚʨʝʤʝʥʥʘʷ ʜʠʥʘʤʠʢʘ. ʂʦʤʧʣʝʢʩʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ ï 2025: ʊʝʟ. ʜʦʢʣ. XVI 

ʄʝʞʜʫʥʘʨ. ʥʘʫʯ. ʢʦʥʬ., ʧʦʩʚʷʱʝʥʥʦʡ 100-ʣʝʪʠʶ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ ʜʦʛʦʚʦʨʘ ʦ ʐʧʠʮʙʝʨʛʝʥʝ 

(ʛ. ʄʫʨʤʘʥʩʢ, 23ï24 ʦʢʪʷʙʨʷ 2025 ʛ.). ɸʧʘʪʠʪʳ: ʀʟʜ-ʚʦ ʌʀʎ ʂʅʎ ʈɸʅ, 2025. 44-46 ʩ. ISBN 

978-5-91137-550-8 DOI: 10.37614/978.5.91137.550.8 

ʀʚʘʥʦʚʘ ʅ.ʉ., ʋʩʷʛʠʥʘ ʀ. ʉ., ʄʝʱʝʨʷʢʦʚ ʅ. ʀ. ʆʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ ʚ ʶʞʥʦʡ ʯʘʩʪʠ 

ʟʘʣʠʚʘ ɻʨʸʥ-ʬʴʦʨʜ (ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ). ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ 

ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ ï 2025: ʊʝʟ. ʜʦʢʣ. XVI ʄʝʞʜʫʥʘʨ. ʥʘʫʯ. ʢʦʥʬ., 

ʧʦʩʚʷʱʝʥʥʦʡ 100-ʣʝʪʠʶ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ ʜʦʛʦʚʦʨʘ ʦ ʐʧʠʮʙʝʨʛʝʥʝ (ʛ. ʄʫʨʤʘʥʩʢ, 23ï24 

ʦʢʪʷʙʨʷ 2025 ʛ.). ɸʧʘʪʠʪʳ: ʀʟʜ-ʚʦ ʌʀʎ ʂʅʎ ʈɸʅ, 2025. 46-47 ʩ. ISBN 978-5-91137-550-8 DOI: 

10.37614/978.5.91137.550.8 

ʂʦʣʙʝʝʚʘ ʉ.ɺ. ʕʧʠʬʠʪʠʟʤ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ ɻʨʸʥ-ʬʴʦʨʜʘ ʠ 

ʄʫʨʤʘʥʩʢʦʛʦ ʙʝʨʝʛʘ. ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ 

ʰʝʣʴʬʘ ï 2025: ʊʝʟ. ʜʦʢʣ. XVI ʄʝʞʜʫʥʘʨ. ʥʘʫʯ. ʢʦʥʬ., ʧʦʩʚʷʱʝʥʥʦʡ 100-ʣʝʪʠʶ ʚʩʪʫʧʣʝʥʠʷ ʚ 

ʩʠʣʫ ʜʦʛʦʚʦʨʘ ʦ ʐʧʠʮʙʝʨʛʝʥʝ (ʛ. ʄʫʨʤʘʥʩʢ, 23ï24 ʦʢʪʷʙʨʷ 2025 ʛ.). ɸʧʘʪʠʪʳ: ʀʟʜ-ʚʦ ʌʀʎ 

ʂʅʎ ʈɸʅ, 2025. 51-53 ʩ. ISBN 978-5-91137-550-8 DOI: 10.37614/978.5.91137.550.8 

ʃʝʙʝʜʝʚʘ ʅ.ɺ. ʆʨʥʠʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʄʄɹʀ ʈɸʅ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ: 2000ï

2025 ʛʛ. ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ ï 2025: 

ʊʝʟ. ʜʦʢʣ. XVI ʄʝʞʜʫʥʘʨ. ʥʘʫʯ. ʢʦʥʬ., ʧʦʩʚʷʱʝʥʥʦʡ 100-ʣʝʪʠʶ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ ʜʦʛʦʚʦʨʘ ʦ 

ʐʧʠʮʙʝʨʛʝʥʝ (ʛ. ʄʫʨʤʘʥʩʢ, 23ï24 ʦʢʪʷʙʨʷ 2025 ʛ.). ɸʧʘʪʠʪʳ: ʀʟʜ-ʚʦ ʌʀʎ ʂʅʎ ʈɸʅ, 2025. 

65-67 ʩ. ISBN 978-5-91137-550-8 DOI: 10.37614/978.5.91137.550.8 

ʄʘʪʠʰʦʚ ɻ.ɻ., ʂʘʟʘʥʠʥ ɸ.ɻ., ʄʘʢʘʨʦʚ ʄ.ɺ., ʄʘʢʘʨʝʚʠʯ ʇ.ʈ., ʐʢʘʨʫʙʦ ʉ.ʀ., 

ʄʝʱʝʨʷʢʦʚ ʅ.ʀ., ʊʘʨʘʩʦʚ ɻ.ɸ. ʊʨʠ ʜʝʩʷʪʠʣʝʪʠʷ ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʄʄɹʀ 

ʈɸʅ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ: ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ (1994ï2025 ʛʛ.) ʂʦʤʧʣʝʢʩʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ ï 2025: ʊʝʟ. ʜʦʢʣ. XVI 

ʄʝʞʜʫʥʘʨ. ʥʘʫʯ. ʢʦʥʬ., ʧʦʩʚʷʱʝʥʥʦʡ 100-ʣʝʪʠʶ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ ʜʦʛʦʚʦʨʘ ʦ ʐʧʠʮʙʝʨʛʝʥʝ 

(ʛ. ʄʫʨʤʘʥʩʢ, 23ï24 ʦʢʪʷʙʨʷ 2025 ʛ.). ɸʧʘʪʠʪʳ: ʀʟʜ-ʚʦ ʌʀʎ ʂʅʎ ʈɸʅ, 2025. 70-73 ʩ. ISBN 

978-5-91137-550-8 DOI: 10.37614/978.5.91137.550.8 

ʄʦʠʩʝʝʚ ɼ. ɺ. ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ 

ʰʝʣʴʬʘ ï 2025: ʊʝʟ. ʜʦʢʣ. XVI ʄʝʞʜʫʥʘʨ. ʥʘʫʯ. ʢʦʥʬ., ʧʦʩʚʷʱʝʥʥʦʡ 100-ʣʝʪʠʶ ʚʩʪʫʧʣʝʥʠʷ ʚ 

ʩʠʣʫ ʜʦʛʦʚʦʨʘ ʦ ʐʧʠʮʙʝʨʛʝʥʝ (ʛ. ʄʫʨʤʘʥʩʢ, 23ï24 ʦʢʪʷʙʨʷ 2025 ʛ.). ɸʧʘʪʠʪʳ: ʀʟʜ-ʚʦ ʌʀʎ 

ʂʅʎ ʈɸʅ, 2025. 5-13 ʩ. ISBN 978-5-91137-550-8 DOI: 10.37614/978.5.91137.550.8 

ʅʦʩʢʦʚʠʯ ɸ. ʕ. ɼʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ ʬʴʦʨʜʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. 

ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ ï 2025: ʊʝʟ. ʜʦʢʣ. 

XVI ʄʝʞʜʫʥʘʨ. ʥʘʫʯ. ʢʦʥʬ., ʧʦʩʚʷʱʝʥʥʦʡ 100-ʣʝʪʠʶ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ ʜʦʛʦʚʦʨʘ ʦ 

ʐʧʠʮʙʝʨʛʝʥʝ (ʛ. ʄʫʨʤʘʥʩʢ, 23ï24 ʦʢʪʷʙʨʷ 2025 ʛ.). ɸʧʘʪʠʪʳ: ʀʟʜ-ʚʦ ʌʀʎ ʂʅʎ ʈɸʅ, 2025. 

77-78 ʩ. ISBN 978-5-91137-550-8 DOI: 10.37614/978.5.91137.550.8 

ʇʘʚʣʦʚʘ ʃ. ɺ., ɼʚʦʨʝʮʢʠʡ ɸ. ɻ., ʌʨʦʣʦʚ ɸ. ɸ., ɿʠʤʠʥʘ ʆ. ʃ., ɼʠʢʘʝʚʘ ɼ. ʈ., ɽʚʩʝʝʚʘ ʆ. 

ʖ., ɻʘʨʙʫʣʴ ɽ. ɸ., ʇʘʥʪʝʣʝʝʚʘ ʅ. ʅ., ʈʫʤʷʥʮʝʚʘ ɿ. ʖ. ʆʩʦʙʝʥʥʦʩʪʠ ʠʥʬʘʫʥʥʳʭ ʜʦʥʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʉʪʫʨ-ʬʴʦʨʜʘ (ʚʦʩʪʦʯʥʦʝ ʧʦʙʝʨʝʞʴʝ ʐʧʠʮʙʝʨʛʝʥʘ). ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ ï 2025: ʊʝʟ. ʜʦʢʣ. XVI ʄʝʞʜʫʥʘʨ. ʥʘʫʯ. ʢʦʥʬ., 
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ʧʦʩʚʷʱʝʥʥʦʡ 100-ʣʝʪʠʶ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ ʜʦʛʦʚʦʨʘ ʦ ʐʧʠʮʙʝʨʛʝʥʝ (ʛ. ʄʫʨʤʘʥʩʢ, 23ï24 

ʦʢʪʷʙʨʷ 2025 ʛ.). ɸʧʘʪʠʪʳ: ʀʟʜ-ʚʦ ʌʀʎ ʂʅʎ ʈɸʅ, 2025. 80-82 ʩ. ISBN 978-5-91137-550-8 DOI: 

10.37614/978.5.91137.550.8 

ʇʘʥʪʝʣʝʝʚʘ ʅ. ʅ. Sarsia occulta Edwards, 1978 ʠʟ ɻʨʸʥ-ʬʴʦʨʜʘ (ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ) 

ï ʥʦʚʳʡ ʜʣʷ ʬʘʫʥʳ ʘʨʢʪʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚʠʜ ʛʠʜʨʦʠʜʥʳʭ (Cnidaria, Hydrozoa). ʇʨʦʙʣʝʤʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ 

ï 2025: ʊʝʟ. ʜʦʢʣ. XVI ʄʝʞʜʫʥʘʨ. ʥʘʫʯ. ʢʦʥʬ., ʧʦʩʚʷʱʝʥʥʦʡ 100-ʣʝʪʠʶ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ 

ʜʦʛʦʚʦʨʘ ʦ ʐʧʠʮʙʝʨʛʝʥʝ (ʛ. ʄʫʨʤʘʥʩʢ, 23ï24 ʦʢʪʷʙʨʷ 2025 ʛ.). ɸʧʘʪʠʪʳ: ʀʟʜ-ʚʦ ʌʀʎ ʂʅʎ 

ʈɸʅ, 2025. 82-85 ʩ. ISBN 978-5-91137-550-8 DOI: 10.37614/978.5.91137.550.8 

ʋʩʷʛʠʥʘ ʀ. ʉ., ʀʣʴʠʥ ɻ. ɺ., ʃʝʙʝʜʝʚʘ ʅ. ɺ., ʄʝʱʝʨʷʢʦʚ ʅ. ʀ., ʅʘʤʷʪʦʚ ɸ. ɸ., ʀʚʘʥʦʚʘ 

ʅ. ʉ. ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʄʫʨʤʘʥʩʢʦʛʦ ʤʦʨʩʢʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʥʘ 

ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʚ 2015ï2025 ʛʛ. ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ 

ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ ï 2025: ʊʝʟ. ʜʦʢʣ. XVI ʄʝʞʜʫʥʘʨ. ʥʘʫʯ. ʢʦʥʬ., ʧʦʩʚʷʱʝʥʥʦʡ 100-ʣʝʪʠʶ 

ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ ʜʦʛʦʚʦʨʘ ʦ ʐʧʠʮʙʝʨʛʝʥʝ (ʛ. ʄʫʨʤʘʥʩʢ, 23ï24 ʦʢʪʷʙʨʷ 2025 ʛ.). ɸʧʘʪʠʪʳ: 

ʀʟʜ-ʚʦ ʌʀʎ ʂʅʎ ʈɸʅ, 2025. 99-101 ʩ. ISBN 978-5-91137-550-8 DOI: 

10.37614/978.5.91137.550.8 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ: 

ʀʪʦʛʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2024 ʛʦʜʫ ʚ ʄʠʨʦʚʦʤ ʦʢʝʘʥʝ, ʚʥʫʪʨʝʥʥʠʭ 

ʚʦʜʘʭ, ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʠ ʧʦʣʫʦʩʪʨʦʚʝ ʂʘʤʯʘʪʢʘ. (ʛ. ʄʦʩʢʚʘ, 27ï28 ʤʘʨʪʘ 2025 ʛ.): 

ʄʦʠʩʝʝʚ ɼ.ɺ. ʈʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʳʭ ʵʢʦʩʠʩʪʝʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʄʄɹʀ ʈɸʅ ʚ 

ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʚ 2001ï2024 ʛʦʜʘʭ; 

ʄʘʢʘʨʝʚʠʯ ʇ.ʈ. ɺʣʠʷʥʠʝ ʢʣʠʤʘʪʦ-ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʤʝʞʛʦʜʦʚʫʶ ʠ 

ʩʝʟʦʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʙʠʦʪʳ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ: ʠʪʦʛʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʄʄɹʀ ʈɸʅ ʥʘ ʅʀʉ çɼʘʣʴʥʠʝ ɿʝʣʝʥʮʳè. 

XVI ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ, ʧʦʩʚʷʱʝʥʥʘʷ 100-ʣʝʪʠʶ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ 

ʜʦʛʦʚʦʨʘ ʦ ʐʧʠʮʙʝʨʛʝʥʝ çʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʐʧʠʮʙʝʨʛʝʥʘ ʠ 

ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ 2025è (ʛ. ʄʫʨʤʘʥʩʢ, 23ï24 ʦʢʪʷʙʨʷ 2025 ʛ.): 

ɹʝʨʯʝʥʢʦ ʀ.ɺ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʣʦʜʦʚʠʪʦʩʪʠ Calanus finmarchicus (Gunnerus, 1770) ʚ 

ʚʦʜʘʭ ʐʧʠʮʙʝʨʛʝʥʘ (ʟʘʣ. ɻʨʸʥ-ʬʴʦʨʜ) ʚ ʤʘʝ 2025 ʛ. 

ɺʦʩʢʦʙʦʡʥʠʢʦʚ ɻ.ʄ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʫ 

ʜʦʤʠʥʘʥʪʥʳʭ ʚʠʜʦʚ ʚʦʜʦʨʦʩʣʝʡ-ʤʘʢʨʦʬʠʪʦʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ɸʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ.  

ʅʘʤʷʪʦʚ ɸ.ɸ. ʊʨʝʥʜʳ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʣʝʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʤʦʨʩʢʠʭ ʚʦʜ, 

ʦʤʳʚʘʶʱʠʭ ʘʨʭʠʧʝʣʘʛ ʐʧʠʮʙʝʨʛʝʥ, ʟʘ ʧʦʩʣʝʜʥʝʝ ʩʪʦʣʝʪʠʝ. 

ɻʫʜʠʤʦʚ ɸ.ɺ. ɹʠʦʠʥʜʠʢʘʮʠʷ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ɻʨʸʥ-

ʬʴʦʨʜʘ, ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ. 

ɼʠʢʘʝʚʘ ɼ.ʈ. ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʠʭʝʪ ʚ ʨʘʡʦʥʝ ɿʘʧʘʜʥʦʛʦ ʐʧʠʮʙʝʨʛʝʥʘ. 

ʄʝʱʝʨʷʢʦʚ ʅ.ʀ. ʊʨʠ ʜʝʩʷʪʠʣʝʪʠʷ ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʄʄɹʀ ʈɸʅ ʥʘ 

ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ: ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ (1994-2025 ʛʛ.). 

ʅʦʩʢʦʚʠʯ ɸ.ʕ. ɼʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ ʬʴʦʨʜʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. 

ʀʚʘʥʦʚʘ ʅ.ʉ. ʆʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ ɻʨʸʥ-ʬʴʦʨʜ (ɿʘʧʘʜʥʳʡ 

ʐʧʠʮʙʝʨʛʝʥ). 

ʇʘʚʣʦʚʘ ʃ.ɺ. ʆʩʦʙʝʥʥʦʩʪʠ ʠʥʬʘʫʥʥʳʭ ʜʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʉʪʫʨ-ʬʴʦʨʜ (ʚʦʩʪʦʯʥʦʝ 

ʧʦʙʝʨʝʞʴʝ ʐʧʠʮʙʝʨʛʝʥʘ). 

ʋʩʷʛʠʥʘ ʀ.ʉ. ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʄʫʨʤʘʥʩʢʦʛʦ ʤʦʨʩʢʦʛʦ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʚ 2015-2025 ʛʛ. 

ʂʣʠʥʜʫʭ ʄ.ʇ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʳ ʦʩʪʨʦʚʘ ʂʠʣʴʜʠʥ. 
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ʇʘʥʪʝʣʝʝʚʘ ʅ.ʅ. Sarsia occulta Edwards, 1978 ʠʟ ɻʨʸʥ-ʬʴʦʨʜʘ (ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ) 

ï ʥʦʚʳʡ ʜʣʷ ʬʘʫʥʳ ʘʨʢʪʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚʠʜ ʛʠʜʨʦʠʜʥʳʭ (Cnidaria, Hydrozoa). ʇʨʦʙʣʝʤʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ. 

ʄʘʢʘʨʝʚʠʯ ʇ.ʈ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʄʄɹʀ ʈɸʅ ʩʦʩʪʦʷʥʠʷ ʤʦʨʩʢʠʭ ʠ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ 

ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ. 

ʃʝʙʝʜʝʚʘ ʅ.ɺ. ʆʨʥʠʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʄʄɹʀ ʈɸʅ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ: 2000-

2025 ʛʛ. 

ʂʦʣʙʝʝʚʘ ʉ.ɺ. ʕʧʠʬʠʪʥʳʝ ʤʘʢʨʦʚʦʜʦʨʦʩʣʠ ʚ ʜʦʥʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ ɿʘʧʘʜʥʦʛʦ 

ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʄʫʨʤʘʥʘ. 

ʄʘʪʠʰʦʚ ɻ.ɻ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ ʟʘʧʦʣʷʨʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʄʫʨʤʘʥʩʢʘ. 

 

ʄʝʨʦʧʨʠʷʪʠʝ 13 ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ. 
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ʇʦʣʷʨʥʦ-ʘʣʴʧʠʡʩʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ-ʠʥʩʪʠʪʫʪ ʠʤ. ʅ.ɸ. ɸʚʨʦʨʠʥʘ ʈʦʩʩʠʡʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʇɸɹʉʀ ʂʅʎ ʈɸʅ) 

ʄʝʨʦʧʨʠʷʪʠʝ 14. ʀʟʫʯʝʥʠʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʪʝʥʠʡ ʚ ʘʨʢʪʠʯʝʩʢʠʭ ʵʢʦʩʠʩʪʝʤʘʭ ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ 

ʎʝʣʴ ʧʨʦʝʢʪʘ ï ʦʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʢʨʠʧʪʦʛʘʤʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚʳʩʦʢʦʘʨʢʪʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. 

ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ: 

ï ʀʥʚʝʥʪʘʨʠʟʘʮʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʬʦʪʦʪʨʦʬʥʦʡ ʙʠʦʪʳ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ, 

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

ʚʠʜʦʚ. 

ï ɺʳʷʚʣʝʥʠʝ ʠ ʦʧʠʩʘʥʠʝ ʥʦʚʳʭ ʜʣʷ ʥʘʫʢʠ ʚʠʜʦʚ, ʠʟʫʯʝʥʠʝ ʬʠʣʦʛʝʥʠʠ ʘʨʢʪʠʯʝʩʢʠʭ 

ʪʘʢʩʦʥʦʚ ʥʘ ʚʥʫʪʨʠʚʠʜʦʚʦʤ ʠ ʠʥʬʨʘʚʠʜʦʚʦʤ ʫʨʦʚʥʷʭ (ʛʝʥʝʪʠʯʝʩʢʠʡ ʠ ʵʚʦʣʶʮʠʦʥʥʳʡ 

ʘʩʧʝʢʪʳ). 

ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ; ʘʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ; ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʣʠʩʪʘ ʜʚʫʭ 

ʚʠʜʦʚ ʨʦʜʘ Taraxacum: ʘʙʦʨʠʛʝʥʥʦʛʦ ï Taraxacum arcticum ʠ ʘʜʚʝʥʪʠʚʥʦʛʦ ï Taraxacum 

officinale, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʨʘʟʥʳʭ ʵʢʦʪʦʧʘʭ ʚ ʨʘʡʦʥʝ ʧ. ɹʘʨʝʥʮʙʫʨʛ (ɿʘʧʘʜʥʳʡ 

ʐʧʠʮʙʝʨʛʝʥ). 

ʕʢʩʧʝʜʠʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʧʨʦʚʝʜʝʥʳ ʚ ʧʝʨʠʦʜ ʩ 1 ʧʦ 30 ʠʶʣʷ 2025. 

ʂʘʤʝʨʘʣʴʥʳʝ ʨʘʙʦʪʳ ʧʦ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ. ʀʟʫʯʘʣʠʩʴ 

ʬʦʪʦʪʨʦʬʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʙʠʦʪʳ: ʮʠʘʥʦʧʨʦʢʘʨʠʦʪʳ, ʣʠʰʘʡʥʠʢʠ, ʧʝʯʝʥʦʯʥʠʢʠ, ʩʦʩʫʜʠʩʪʳʝ 

ʨʘʩʪʝʥʠʷ; ʛʨʠʙʳ. ɺʳʧʦʣʥʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʫʢʦʚʦʜʠʣʠ: 

ɼʘʚʳʜʦʚ ɼ.ɸ., ʢ.ʙ.ʥ., ʟʘʤ. ʜʠʨ. ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ d.davydov@ksc.ru 

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

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

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʣʠʰʘʡʥʠʢʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʚʝʪʦʚʳʭ ʤʠʢʨʦʩʢʦʧʦʚ 

(ʄɹʉ-10, Zeiss NU 2, Zeiss Primo Star) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʪʠʚʦʚ (K, 

C, KC, KI, HNO ) ʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʣʘʤʧʳ (UV, ʜʣʠʥʘ ʚʦʣʥʳ 350 ʥʤ). ɼʣʷ ʘʥʘʣʠʟʘ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʚʠʜʦʚ ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ 

ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ (HPTLC). ɺ 2025 ʛʦʜʫ ʵʪʠʤ ʤʝʪʦʜʦʤ ʙʳʣʦ ʠʟʫʯʝʥʦ 8 ʦʙʨʘʟʮʦʚ 

ʠʟ ʨʦʜʦʚ Lepraria ʠ Ochrolechia. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʝʯʝʥʦʯʥʠʢʦʚ ʚʢʣʶʯʘʣʠ ʨʘʙʦʪʫ ʩ ʥʝʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʩʙʦʨʘʤʠ 

ʧʨʦʰʣʳʭ ʣʝʪ ʠ ʨʝʚʠʟʠʶ ʫʞʝ ʭʨʘʥʷʱʠʭʩʷ ʚ ʛʝʨʙʘʨʠʠ ʇɸɹʉʀ (KPABG) ʦʙʨʘʟʮʦʚ. ɼʣʷ 

ʩʨʘʚʥʝʥʠʷ ʧʨʠʚʣʝʢʘʣʩʷ ʤʘʪʝʨʠʘʣ ʠʟ ʜʨʫʛʠʭ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ: ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʋʨʘʣʘ, 

ʊʘʡʤʳʨʘ, ɸʣʷʩʢʠ, ʘ ʪʘʢʞʝ ʠʟ ʚʳʩʦʢʦʛʦʨʠʡ ʖʞʥʦʡ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. 

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʠʟʫʯʝʥʠʷ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠ ʨʝʰʝʥʠʷ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ ʙʳʣ ʧʨʦʚʝʜʝʥ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʝʯʝʥʦʯʥʠʢʦʚ ʠ 

ʤʭʦʚ. ɺʩʝʛʦ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 14 ʦʙʨʘʟʮʦʚ ʩ ʶʞʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʟʘʣʠʚʘ ʀʥʚʠʢʘ. ʇʦʣʫʯʝʥʥʳʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʧʦʥʠʨʦʚʘʥʳ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ GenBank, ʠ ʧʨʠʩʚʦʝʥʥʳʝ 

ʠʤ ʥʦʤʝʨʘ ʚʥʝʩʝʥʳ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ L. (ʄʝʣʝʭʠʥ ʠ ʜʨ., 2013; Melekhin et al., 2019). 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʪʘʢʩʦʥʦʚ ʧʨʦʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ L. (http://kpabg.ru/cris/ ʂʘʨʪʠʨʦʚʘʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʜʦʚ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɻʀʉ QGIS. 

ɹʳʣʦ ʠʟʫʯʝʥʦ ʦʢʦʣʦ 120 ʥʦʚʳʭ ʦʙʨʘʟʮʦʚ ʧʝʯʝʥʦʯʥʠʢʦʚ ʠ ʧʨʦʚʝʜʝʥʘ ʨʝʚʠʟʠʷ 30 

ʛʝʨʙʘʨʥʳʭ ʦʙʨʘʟʮʦʚ. ɼʣʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʪʝʨʝʦʤʠʢʨʦʩʢʦʧʳ 

(Nicon SMZ800, Olympus SZX-16) ʠ ʩʚʝʪʦʚʳʝ ʤʠʢʨʦʩʢʦʧʳ (Nikon Eclipse 50i, Leitz Wetzlar 



83 

Orthoplan), ʦʩʥʘʱʝʥʥʳʝ ʮʠʬʨʦʚʳʤʠ ʢʘʤʝʨʘʤʠ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʯʝʪʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʪʨʝʭʤʝʨʥʳʭ 

ʦʙʲʝʢʪʦʚ ʧʨʠʤʝʥʷʣʘʩʴ focus-ʩʪʝʢʠʥʛ ʧʨʦʛʨʘʤʤʘ Helicon Focus. 

ɸʥʘʪʦʤʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʣʠʩʪʴʝʚ Taraxacum ʠʟʫʯʘʣʠ ʧʨʠ ʧʦʤʦʱʠ ʩʚʝʪʦʚʳʭ 

ʤʠʢʨʦʩʢʦʧʦʚ ʄʀʂʄɽɼ-6 (ʃʆʄʆ, ʈʦʩʩʠʷ) ʠ Scope A1 (ZEISS, ɻʝʨʤʘʥʠʷ) ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʦʙʲʝʢʪʠʚʘ 4ʭ, 10ʭ, 40ʭ. ʀʟʫʯʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʝʟʦʩʪʨʫʢʪʫʨʳ ʣʠʩʪʘ 

ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ɸ.ʊ. ʄʦʢʨʦʥʦʩʦʚʘ ʠ ʈ.ɸ. ɹʦʨʟʝʥʢʦʚʦʡ (1978). 

ʆʩʥʦʚʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʥʘʫʯʥʳʝ ʚʳʚʦʜʳ: 

ʀʟʫʯʝʥʠʝ ʣʠʰʘʡʥʠʢʦʚ 

ɺ ʠʶʣʝ 2025 ʛ. ʚʳʧʦʣʥʷʣʠʩʴ 

ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʙʦʨ 

ʣʠʰʘʡʥʠʢʦʚ ʠ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ ʚ 

ʨʘʡʦʥʝ ʟʘʣʠʚʘ Krossfjorden (ʦʢʨʝʩʪʥʦʩʪʠ 

Mitrahalvoja, ʤʳʩʘ Collinsodden, Haugenhytta) 

(ʨʠʩ. 13.1), ʘ ʪʘʢʞʝ ʚ ʨʘʡʦʥʝ Grßnfjorden 

(Grßndalen, ʦʢʨʝʩʪʥʦʩʪʝʡ ʧʦʩ. ɹʘʨʝʥʮʙʫʨʛ). 

ʉʦʙʨʘʥʦ ʦʢ. 239 ʢʦʥʚʝʨʪʦʚ ʣʠʰʘʡʥʠʢʦʚ (ʚ 

ʢʘʞʜʦʤ ʢʦʥʚʝʨʪʝ ʦʪ 1-2 ʜʦ 10-15 ʦʙʨʘʟʮʦʚ, 

ʩʦʙʨʘʥʥʳʭ ʚ ʦʜʥʦʡ ʪʦʯʢʝ ʩ ʦʜʥʦʛʦ ʪʠʧʘ 

ʩʫʙʩʪʨʘʪʘ). ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ ʧʨʠʤʝʨʥʦ ʜʝʩʷʪʘʷ ʯʘʩʪʴ 

ʤʘʪʝʨʠʘʣʘ. 

ʀʟʫʯʝʥʠʝ ʣʠʰʘʡʥʠʢʦʚ ʚ ʨʘʡʦʥʝ ʟʘʣʠʚʘ 

Krossfjorden ʧʨʦʚʝʜʝʥʦ ʚʧʝʨʚʳʝ. ɺ ʭʦʜʝ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʭʝʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚʳʷʚʣʝʥʦ 

99 ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ ʠ 4 ʚʠʜʘ ʣʠʭʝʥʦʬʠʣʴʥʳʭ ʛʨʠʙʦʚ, ʚʩʝ ʦʥʠ ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ ʜʣʷ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʃʠʰʘʡʥʠʢ Parmeliella triptophylla (Ach.) M¿ll. Arg. ʨʘʥʝʝ 

ʫʧʦʤʠʥʘʣʩʷ ʚ ʨʘʙʦʪʘʭ Olech (1990) ʠ Olech, Alstrup (1989) ʜʣʷ ʨʘʡʦʥʘ Sßrkapp, ʦʜʥʘʢʦ ʵʪʠ 

ʦʙʨʘʟʮʳ ʙʳʣʠ ʧʝʨʝʦʧʨʝʜʝʣʝʥʳ ʚ 2004 ʛ. P.M. Jßrgensen ʢʘʢ Placynthium sp. (Ïvstedal et al., 

2009). ɼʨʫʛʠʭ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʦ ʥʘʣʠʯʠʠ ʚʠʜʘ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ 

ʙʳʣʦ. ʄʳ ʧʦʜʪʚʝʨʞʜʘʝʤ ʥʘʣʠʯʠʝ Parmeliella triptophylla ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ. Stictis radiata (L.) 

Pers., ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥʥʳʡ ʥʘʤʠ ʚ ʭʦʜʝ ʨʘʙʦʪʳ, ʨʝʜʦʢ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʠ ʨʘʥʝʝ ʙʳʣ ʠʟʚʝʩʪʝʥ 

ʪʦʣʴʢʦ ʜʣʷ ʦʢʨʝʩʪʥʦʩʪʝʡ ʙʫʭʪʳ ʂʦʣʝʩ (Konoreva, Chesnokov, 2024). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʰʘ 

ʥʘʭʦʜʢʘ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʩʝʚʝʨʥʳʤ ʤʝʩʪʦʦʙʠʪʘʥʠʝʤ ʚʠʜʘ ʚ ʤʠʨʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʣʠʭʝʥʦʬʠʣʴʥʳʭ 

ʛʨʠʙʦʚ ʚʳʧʦʣʥʝʥʦ ʉ.ɺ. ʏʝʩʥʦʢʦʚʳʤ (ɹʀʅ 

ʈɸʅ). 

ʉʦʚʤʝʩʪʥʦ ʩ ʉ.ɺ. ʏʝʩʥʦʢʦʚʳʤ ʠ ʄ.ʇ. 

ɾʫʨʙʝʥʢʦ (ɹʀʅ ʈɸʅ) ʧʨʦʚʝʜʝʥʘ ʦʙʨʘʙʦʪʢʘ 

ʣʠʭʝʥʦʬʠʣʴʥʳʭ ʛʨʠʙʦʚ ʜʣʷ ʦʢʨʝʩʪʥʦʩʪʝʡ 

ʙʫʭʪʳ ʂʦʣʩʙʝʡ (Colesbay) (Chesnokov et al., 

2025). ʇʦʜʛʦʪʦʚʣʝʥ ʩʧʠʩʦʢ ʠʟ 28 ʚʠʜʦʚ (ʵʪʦ 

ʦʢʦʣʦ 20% ʦʪ ʠʟʚʝʩʪʥʦʛʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

(142 ʚʠʜʘ) ʨʘʟʥʦʦʙʨʘʟʠʷ ʣʠʭʝʥʦʬʠʣʴʥʳʭ 

ʛʨʠʙʦʚ ʘʨʭʠʧʝʣʘʛʘ. Endococcus complanatae 

Arnold ʚʧʝʨʚʳʝ ʦʪʤʝʯʝʥ ʚ ɸʨʢʪʠʢʝ; 

Cercidospora cecidiiformans Grube & Hafellner, 

Echinothecium reticulatum Zopf, Endococcus 

stigma (Kºrb.) H. Olivier, Sphaerellothecium 

soechtingii Zhurb. & Alstrup ʠ Stigmidium 

fuscatae (Arnold) R. Sant. ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ ʜʣʷ 

ʐʧʠʮʙʝʨʛʝʥʘ. ɽʱʝ ʩʝʤʴ ʚʠʜʦʚ ʚʧʝʨʚʳʝ 

ʦʪʤʝʯʝʥʳ ʥʘ ɿʝʤʣʝ ʅʦʨʜʝʥʰʝʣʴʜʘ. ɺʳʷʚʣʝʥ ʠ 

 
ʈʠʩʫʥʦʢ 13.1 ï ʈʘʡʦʥ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2025 ʛ. ï ʦ. ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ, 

ʚʦʩʪʦʯʥʦʝ ʧʦʙʝʨʝʞʴʝ ʂʨʦʩʩʬʴʦʨʜʘ 

 
ʈʠʩʫʥʦʢ 13.2 ï ʃʠʰʘʡʥʠʢʦʧʦʜʦʙʥʳʡ ʦʨʛʘʥʠʟʤ, 

ʨʘʩʪʫʱʠʡ ʥʘ ʪʘʣʣʦʤʝ Pilophorus cereolus (LE F-

355660). ʇʝʨʠʪʝʮʠʝʧʦʜʦʙʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʟʘʧʦʣʥʝʥʥʳʝ 

ʚʦʜʦʨʦʩʣʷʤʠ, ʦʙʨʘʟʫʶʪʩʷ ʥʘ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʭ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʢʦʨʠʯʥʝʚʳʭ ʛʠʬʘʭ. ʄʘʩʰʪʘʙʥʘʷ 

ʣʠʥʝʡʢʘ: 10 ʤʢʤ. ʌʦʪʦ ʄ. ʇ. ɾʫʨʙʝʥʢʦ 
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ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥ ʥʝʦʙʳʯʥʳʡ ʣʠʰʘʡʥʠʢʦʧʦʜʦʙʥʳʡ ʦʨʛʘʥʠʟʤ, ʨʘʩʪʫʱʠʡ ʥʘ ʜʨʫʛʦʤ 

ʣʠʰʘʡʥʠʢʝ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʥʘʧʦʤʠʥʘʶʱʠʡ ʚʠʜʳ ʨʦʜʘ Sphaerellothecium (ʨʠʩ. 13.2). 

ʆʙʦʙʱʝʥʳ ʜʘʥʥʳʝ ʦ ʨʘʟʥʦʦʙʨʘʟʠʠ ʣʠʰʘʡʥʠʢʦʚ ʚ ʨʘʡʦʥʝ Colesbukta, ʛʜʝ ʚʩʝʛʦ ʚʳʷʚʣʝʥʦ 

234 ʚʠʜʘ (Konoreva, Chesnokov, 2025). ʀʟ ʥʠʭ ʚʧʝʨʚʳʝ ʫʢʘʟʘʥʦ ʜʣʷ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ 112 ʚʠʜʦʚ. 

ʉʨʝʜʠ ʥʠʭ Arthonia granitophila Th. Fr. (ʨʠʩ. 13.3A,B), Ionaspis obtecta (Vain.) R. Sant., Micarea 

denigrata (Fr.) Hedl., Poeltinula interjecta (Leight.) Hafellner (hʠʩ. 13.3D,E), Rhizocarpon 

infernulum (Nyl.) Lynge, R. subgeminatum Eitner, Rinodina mniaroea var. cinnamomea Th. Fr., 

Sagedia zonata Ach. (ʨʠʩ. 13.4B) ʠ Sarcogyne lapponica (Ach. ex Schaer.) K. Knudsen & Kocourk. 

(ʨʠʩ. 13.4C,D), ʥʦʚʳʝ ʜʣʷ ʐʧʠʮʙʝʨʛʝʥʘ. Arthonia granitophila ʠ Poeltinula interjecta ʚʧʝʨʚʳʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ɸʨʢʪʠʢʝ.  

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʘʡʦʥʘ Colesbukta, ʚʢʣʶʯʘʷ ʝʛʦ ʫʥʠʢʘʣʴʥʳʝ 

ʤʠʢʨʦʤʝʩʪʦʦʙʠʪʘʥʠʷ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʩʫʙʩʪʨʘʪʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ 

ʣʠʰʘʡʥʠʢʦʚ ʠ ʩʦʩʪʘʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʫʩʣʦʚʠʡ ʤʝʩʪʦʦʙʠʪʘʥʠʷ. ʇʨʦʚʝʜʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʢʘʢ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʣʠʰʘʡʥʠʢʦʚ ʤʦʛʫʪ ʧʨʦʠʟʨʘʩʪʘʪʴ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʩʚʦʠʭ ʪʠʧʠʯʥʳʭ ʘʨʝʘʣʦʚ ʙʣʘʛʦʜʘʨʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ï ʩʫʙʩʪʨʘʪʫ, 

 

 
ʈʠʩʫʥʦʢ 13.3 ï ʅʦʚʳʝ ʠ ʨʝʜʢʠʝ ʚʠʜʳ ʠʟ ʦʢʨʝʩʪʥʦʩʪʝʡ Colesbukta: A, B ï Arthonia granitophila, C ï Ionaspis 

obtecta, D, E ï Poeltinula interjecta. ʄʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ: A, B ï 0.6 ʤʤ, CïE ï 1 ʤʤ 

 
ʈʠʩʫʥʦʢ 13.4 ï ʅʦʚʳʝ ʠ ʨʝʜʢʠʝ ʚʠʜʳ ʠʟ ʦʢʨʝʩʪʥʦʩʪʝʡ Colesbukta: A ï Sagedia simoensis, B ï Sagedia zonata, C, 

D ï Sarcogyne lapponica, E ï Thelignya lignyota. ʄʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ: A ï 2 mm, BïD ï 1 mm, E ï 0,7 mm 






















































































































