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ɺ ʥʘʩʪʦʷʱʝʤ ʠʟʜʘʥʠʠ ʩʦʜʝʨʞʘʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɻʝʦʬʠʟʠʯʝʩʢʦʛʦ 

ʮʝʥʪʨʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʚ 2022 ʛ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦʙ ʦʩʥʦʚʥʳʭ 

ʨʝʟʫʣʴʪʘʪʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʧʦ ʪʝʤʘʤ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ. ɺ ʦʪʯʝʪ ʚʢʣʶʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʛʨʘʥʪʘʤ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ (ʈʅʌ) ʠ ʈʦʩʩʠʡʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ (ʈʌʌʀ). ʇʨʠʚʝʜʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ɻʝʦʬʠʟʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ, ʚʢʣʶʯʘʷ ʨʘʙʦʪʫ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʅɻʂ ʈɸʅ). ʆʪʯʝʪ ʩʦʜʝʨʞʠʪ ʧʝʨʝʯʝʥʴ ʧʫʙʣʠʢʘʮʠʡ ʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɻʝʦʬʠʟʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʚ 2022 ʛ. 

 

ʆʪʚʝʪʩʪʚʝʥʥʳʝ ʨʝʜʘʢʪʦʨʳ: 

ɸ. ɸ. ʉʦʣʦʚʴʸʚ, ʯʣ.-ʢʦʨʨ. ʈɸʅ, ʜʠʨʝʢʪʦʨ ɻʎ ʈɸʅ  

ʈ. ʀ. ʂʨʘʩʥʦʧʸʨʦʚ, ʫʯʸʥʳʡ ʩʝʢʨʝʪʘʨʴ ɻʎ ʈɸʅ  

 

ʈʝʜʢʦʣʣʝʛʠʷ: 

ɸ. ɼ. ɻʚʠʰʠʘʥʠ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ɻʎ ʈɸʅ  

ʕ. ʆ. ʂʝʜʨʦʚ, ʢ.ʬ.-ʤ.ʥ. 

 

 

ʋʪʚʝʨʞʜʝʥʦ ʢ ʧʝʯʘʪʠ 31.08.2023 ʛ.  

 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʦʨʠʛʠʥʘʣ-ʤʘʢʝʪʘ: 

ʕ. ʆ. ʂʝʜʨʦʚ  

 

https://doi.org/10.2205/2023BS057  

 

 

 

ʉʦʣʦʚʴʸʚ, ɸ. ɸ., ʈ. ʀ. ʂʨʘʩʥʦʧʸʨʦʚ (ʨʝʜ.) (2023) ʆʪʯʝʪ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ɻʝʦʬʠʟʠʯʝʩʢʦʛʦ 

ʮʝʥʪʨʘ ʈɸʅ ʟʘ 2022 ʛʦʜ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʝʢʪʦʚ. 

ʄ.: ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʛʝʦʠʥʬʦʨʤʘʪʠʢʝ, ʪ. 11, ˉ1 (BS1003), https://doi.org/ 

10.2205/2023BS057 

ʄ.: ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʛʝʦʠʥʬʦʨʤʘʪʠʢʝ. ʊʨʫʜʳ ɻʎ ʈɸʅ, 2023, 174 ʩ. 

ISSN 2308-5983 É ɻʎ ʈɸʅ, 2023



 

ʉʦʜʝʨʞʘʥʠʝ  

ʉʦʜʝʨʞʘʥʠʝ ................................................................................................................................... 5 

1 ʅʘʫʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ɻʎ ʈɸʅ ................................................................................................ 6 

2 ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʫʛʨʦʟ ʦʪ 

ʦʙʲʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ ʠ ʧʨʠʨʦʜʥʳʭ ʦʧʘʩʥʦʩʪʝʡ ................................... 22 

3 ʈʘʟʚʠʪʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ɿʝʤʣʠ ʠ 

ʦʢʦʣʦʟʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ....................................................................................................... 36 

4 ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ, ʚʠʟʫʘʣʠʟʘʮʠʷ, ʘʥʘʣʠʟ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ .......................................................................................................................................... 51 

5 ʈʘʟʨʘʙʦʪʢʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʠʢ ʩʠʩʪʝʤʥʦʛʦ 

ʘʥʘʣʠʟʘ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ, ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ........................................................................................................ 79 

6 ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʨʦʜʥʳʭ ʤʘʩʩʠʚʦʚ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʧʦʜʟʝʤʥʦʡ ʠʟʦʣʷʮʠʠ 

ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ .............................................................................................................. 93 

7 ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʮʠʢʣʠʯʥʦʩʪʠ ʥʘ ʧʨʦʮʝʩʩʳ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʇʘʨʘʪʝʪʠʩʘ ................................................................................................. 103 

8 ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʝ ʠ ʠʭ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ................................................................................................................................. 115 

9 ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʩʦʚʤʝʩʪʥʘʷ ʚʘʣʠʜʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʦʙʤʝʥʘ 

ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʩʪʨʘʥʘʭ ɹʈʀʂʉ .............................................................................................. 129 

10 ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ COVID-19 ʜʣʷ ʩʪʨʘʥ 

ɽʚʨʦʧʳ ʠ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ....................................................................................................... 141 

11 ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ɻʎ ʈɸʅ ʚ 2022 ʛʦʜʫ ........................................................ 157 

12 ɼʝʷʪʝʣʴʥʦʩʪʴ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʈɸʅ ....................................... 161 

ʉʧʠʩʦʢ ʦʩʥʦʚʥʳʭ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʟʘ 2022 ʛʦʜ ............................................................. 162 

ɼʘʥʥʳʝ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

(ʈʀɼ) ɻʝʦʬʠʟʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʈɸʅ ........................................................................................ 173 



ʆʪʯʝʪ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ɻʝʦʬʠʟʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʈɸʅ ʟʘ 2022 ʛʦʜé  

 
 

6 
 

1 ʅʘʫʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ɻʎ ʈɸʅ 1.1 ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʟʘʜʘʥʠʝ 

ʅʘʫʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʢʠ ɻʝʦʬʠʟʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ɻʎ ʈɸʅ) ʚ 2022 ʛ. 

ʙʳʣʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ʚʳʧʦʣʥʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ˉ 075-00764-22-00, 

ʫʪʚʝʨʞʜʝʥʥʦʛʦ 27 ʜʝʢʘʙʨʷ 2021 ʛ. ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ ʧʣʘʥʘ ʪʝʤʘʪʠʢ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ: 1021120900517-5.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʜʦʣʛʦʩʨʦʯʥʳʡ ʧʝʨʠʦʜ (2021-2030 ʛʦʜʳ). 

ʅʘʧʨʘʚʣʝʥʠʝ ʥʘʫʢʠ: 1.5. ʅʘʫʢʠ ʦ ɿʝʤʣʝ. 

ʉʦʛʣʘʩʥʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʟʘʜʘʥʠʶ ʚ ɻʎ ʈɸʅ ʧʨʦʚʦʜʠʣʠʩʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 4 ʪʝʤʘʤ ʅʀʈ: 

1 ʊʝʤʘ ʅʀʈ: çʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʫʛʨʦʟ ʦʪ 

ʦʙʲʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ ʠ ʧʨʠʨʦʜʥʳʭ ʦʧʘʩʥʦʩʪʝʡè 

ʐʠʬʨ ʪʝʤʳ:    FMWG-2022-0005 

ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ:  122080300206-4 

ʉʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ: ʃʘʙʦʨʘʪʦʨʠʷ ʛʝʦʜʠʥʘʤʠʢʠ 

ʈʫʢʦʚʦʜʠʪʝʣʴ:   ʯʣ.-ʢʦʨʨ. ʈɸʅ ɺ.ʅ. ʊʘʪʘʨʠʥʦʚ 

2 ʊʝʤʘ ʅʀʈ: çʈʘʟʚʠʪʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ɿʝʤʣʠ ʠ 

ʦʢʦʣʦʟʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘè 

ʐʠʬʨ ʪʝʤʳ:    FMWG-2022-0006 

ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ:  122080300204-0 

ʉʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ: ʃʘʙʦʨʘʪʦʨʠʷ ʛʝʦʠʥʬʦʨʤʘʪʠʢʠ ʠ 

ʛʝʦʤʘʛʥʠʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʈʫʢʦʚʦʜʠʪʝʣʴ:   ʯʣ.-ʢʦʨʨ. ʈɸʅ ɸ.ɸ. ʉʦʣʦʚʴʝʚ 

3 ʊʝʤʘ ʅʀʈ: çʉʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ, ʚʠʟʫʘʣʠʟʘʮʠʷ, ʘʥʘʣʠʟ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭè 

ʐʠʬʨ ʪʝʤʳ:    FMWG-2022-0007 

ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ:  122080300191-3 

ʉʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ: ʃʘʙʦʨʘʪʦʨʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ; 

ʃʘʙʦʨʘʪʦʨʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʧʫʙʣʠʢʘʮʠʡ; ʃʘʙʦʨʘʪʦʨʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ 

ʈʫʢʦʚʦʜʠʪʝʣʴ:   ʜ.ʬ.-ʤ.ʥ. ɹ.ɸ. ɼʟʝʙʦʝʚ 



ʆʪʯʝʪ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ɻʝʦʬʠʟʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʈɸʅ ʟʘ 2022 ʛʦʜé  

 
 

 7 

4 ʊʝʤʘ ʅʀʈ: çʈʘʟʨʘʙʦʪʢʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʠʢ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ, ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭè 

ʐʠʬʨ ʪʝʤʳ:    FMWG-2022-0008 

ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ:  122080300190-6 

ʉʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ: ʃʘʙʦʨʘʪʦʨʠʷ ʛʝʦʠʥʬʦʨʤʘʪʠʢʠ ʠ 

ʛʝʦʤʘʛʥʠʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; ʃʘʙʦʨʘʪʦʨʠʷ ʛʝʦʜʠʥʘʤʠʢʠ 

ʈʫʢʦʚʦʜʠʪʝʣʴ:   ʢ.ʬ.-ʤ.ʥ. ʈ.ɺ. ʉʠʜʦʨʦʚ 

1.2 ʇʨʦʝʢʪʳ ʥʘʫʯʥʳʭ ʬʦʥʜʦʚ 

ɺ 2022 ʛ. ʚ ɻʎ ʈɸʅ ʚʳʧʦʣʥʷʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 2 ʛʨʘʥʪʘʤ ʈʦʩʩʠʡʩʢʦʛʦ ʬʦʥʜʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʈʌʌʀ) ʠ 3 ʛʨʘʥʪʘʤ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ (ʈʅʌ): 

1 ɻʨʘʥʪ ʈʌʌʀ  ̄19-55-80021_ɹʈʀʂʉ_ʪ: çʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʩʦʚʤʝʩʪʥʘʷ ʚʘʣʠʜʘʮʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʨʘʟʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʩʪʨʘʥʘʭ ɹʈʀʂʉè 

ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ: ɸɸɸɸ-ɸ20-120061690061-2 

ʈʫʢʦʚʦʜʠʪʝʣʴ:  ʘʢʘʜʝʤʠʢ ʈɸʅ ɺ.ɻ. ɹʦʥʜʫʨ 

2 ɻʨʘʥʪ ʈʌʌʀ  ̄20-57-82003_ʀʀɸʉɸ: çʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʭʘʨʘʢʪʝʨʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ COVID-19 ʜʣʷ ʩʪʨʘʥ ɽʚʨʦʧʳ ʠ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠè 

ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ: 121032900088-0 

ʈʫʢʦʚʦʜʠʪʝʣʴ:  ʘʢʘʜʝʤʠʢ ʈɸʅ ɸ.ɼ. ɻʚʠʰʠʘʥʠ 

3 ɻʨʘʥʪ ʈʌʌʀ  ̄20-35-70054_ʀʀɸʉɸ: çʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʭʘʨʘʢʪʝʨʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ COVID-19 ʜʣʷ ʩʪʨʘʥ ɽʚʨʦʧʳ ʠ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠè 

ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ: 122052300071-5 

ʈʫʢʦʚʦʜʠʪʝʣʴ:  ʘʢʘʜʝʤʠʢ ʈɸʅ ɸ.ɼ. ɻʚʠʰʠʘʥʠ 

https://rscf.ru/project/18-17-00241/ 

4 ɻʨʘʥʪ ʈʅʌ  ̄19-77-10075: çʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ 

ʮʠʢʣʠʯʥʦʩʪʠ ʥʘ ʧʨʦʮʝʩʩʳ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʇʘʨʘʪʝʪʠʩʘè 

ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ: ɸɸɸɸ-ɸ19-119082190032-6 

ʈʫʢʦʚʦʜʠʪʝʣʴ:  ʢ.ʛ.-ʤ.ʥ. ɸ.ʀ. ʈʳʙʢʠʥʘ  

https://rscf.ru/project/19-77-10075/ 

5 ɻʨʘʥʪ ʈʅʌ  ̄21-77-30010: çʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʚ ʨʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʝ ʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè 

ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ: 121041200191-6 

ʈʫʢʦʚʦʜʠʪʝʣʴ:  ʜ.ʬ.-ʤ.ʥ. ɺ.ɸ. ʇʠʣʠʧʝʥʢʦ  

https://rscf.ru/project/21-77-30010/ 

  

https://rscf.ru/project/18-17-00241/
https://rscf.ru/project/19-77-10075/
https://rscf.ru/project/21-77-30010/
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1.3 ɺʘʞʥʝʡʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ ʤʝʜʣʝʥʥʳʭ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʣʥ ʧʦ ʜʘʥʥʳʤ 

ɻʅʉʉ-ʥʘʙʣʶʜʝʥʠʡ 

ɼ.ʪ.ʥ. ɺ.ʀ. ʂʘʬʪʘʥ, ʯʣ.-ʢʦʨʨ. ʈɸʅ ɺ.ʅ. ʊʘʪʘʨʠʥʦʚ 

(ʊʝʤʘ ʅʀʈ çʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʜʣʷ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʫʛʨʦʟ ʦʪ ʦʙʲʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ ʠ ʧʨʠʨʦʜʥʳʭ 

ʦʧʘʩʥʦʩʪʝʡè) 

ʇʦʣʫʯʝʥʳ ʦʨʠʛʠʥʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʤʝʜʣʝʥʥʳʭ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʣʥ ʚ ʟʝʤʥʦʡ ʢʦʨʝ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʝʡʩʤʠʯʥʦʩʪʴʶ ʥʘ ʛʨʘʥʠʮʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʠʪ. ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦʩʣʫʞʠʣʠ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ 

ʢʦʦʨʜʠʥʘʪ ʩʪʘʥʮʠʡ ʥʝʧʨʝʨʳʚʥʳʭ ɻʅʉʉ-ʥʘʙʣʶʜʝʥʠʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʦʪ 11 ʜʦ 15 ʣʝʪ, 

ʢʘʪʘʣʦʛʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʢʘʨʪʳ ʨʘʟʣʦʤʥʦʡ ʪʝʢʪʦʥʠʢʠ. ʀʩʧʦʣʴʟʦʚʘʥʘ ʘʚʪʦʨʩʢʘʷ ʤʝʪʦʜʠʢʘ 

ʩʦʟʜʘʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʚʠʟʫʘʣʠʟʘʮʠʡ ʩʝʡʩʤʦʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʨʠʩ. 1.1). 

ɺʧʝʨʚʳʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʝ ʷʚʣʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʫʢʪʫʨʥʦ ʫʩʪʦʡʯʠʚʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʧʦʣʥʦʛʦ ʩʜʚʠʛʘ ʚ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʨʝʜʝ 

ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʟʝʤʥʦʡ ʢʦʨʳ. ʆʙʥʘʨʫʞʝʥʳ ʠʩʪʦʯʥʠʢʠ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʣʥ ï 

ʵʪʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʄ 4,0-5,0. ʆʧʨʝʜʝʣʝʥʘ ʩʢʦʨʦʩʪʴ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ: 2-20 ʢʤ/ʛʦʜ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʦʨʤʘ ʚʦʣʥʳ ʤʦʞʝʪ ʙʳʪʴ ʣʠʥʝʡʥʦʡ ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʣʦʤʘ ï ʚʦʣʥʦʚʦʜʘ ʠ ʢʨʫʛʦʚʦʡ ʢʦʥʮʝʥʪʨʠʯʝʩʢʦʡ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ 

ʪʘʢʦʚʦʛʦ. ʆʙʥʘʨʫʞʝʥʥʳʝ ʚʦʣʥʳ ʷʚʠʣʠʩʴ ʪʨʠʛʛʝʨʘʤʠ ʨʷʜʘ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʄ 6,0-7,1. ʈʘʩʩʯʠʪʘʥ ʫʨʦʚʝʥʴ ʢʨʠʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʚʦʟʙʫʞʜʝʥʠʷ ʩʠʣʴʥʳʭ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ 0,2-0,3Ĭ10ī5. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʤʝʶʪ ʚʘʞʥʦʝ ʥʘʫʯʥʦʝ 

ʟʥʘʯʝʥʠʝ, ʢʘʢ ʧʝʨʚʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʣʥ ʚ 

ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʧʨʦʮʝʩʩʦʤ ʥʘʢʦʧʣʝʥʠʷ ʠ ʩʙʨʦʩʘ ʥʘʧʨʷʞʝʥʠʡ ʚ 

ʦʯʘʛʘʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʯʪʦ ʨʘʩʰʠʨʷʝʪ ʠ ʫʛʣʫʙʣʷʝʪ ʟʥʘʥʠʷ ʦ ʧʦʜʛʦʪʦʚʢʝ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘʫʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʚ ʢʦʤʧʣʝʢʩʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʨʘʡʦʥʘʭ ʢʦʥʪʘʢʪʘ ʛʣʦʙʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʧʣʠʪ. 



ʆʪʯʝʪ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ɻʝʦʬʠʟʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʈɸʅ ʟʘ 2022 ʛʦʜé  

 
 

 9 

 

ʈʠʩʫʥʦʢ 1.1 ï ʄʝʜʣʝʥʥʳʝ ʚʦʣʥʳ ʜʝʬʦʨʤʘʮʠʠ ʧʦʣʥʦʛʦ ʩʜʚʠʛʘ ʚ ʨʝʛʠʦʥʝ ʂʘʣʠʬʦʨʥʠʷ: 

ʘ) ʩʙʨʦʩ ʥʘʧʨʷʞʝʥʠʡ ʚ ʦʯʘʛʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʅʘʧʘ; ʙ) ʢʦʥʮʝʥʪʨʠʯʝʩʢʘʷ ʚʦʣʥʘ ʧʝʨʝʜ 

ʩʙʨʦʩʦʤ ʥʘʧʨʷʞʝʥʠʡ ʚ ʦʯʘʛʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʈʠʜʞʢʨʝʩʪ; ʚ) ʨʘʟʚʠʪʠʝ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ 

ʚʦʣʥʳ ʚ ʨʘʡʦʥʝ ʦʞʠʜʘʥʠʷ ʩʠʣʴʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʇʘʨʢʬʠʣʜ. ʂʨʘʩʥʳʝ ʦʢʨʫʞʥʦʩʪʠ 

ʠ ʟʚʝʟʜʳ ï ʵʧʠʮʝʥʪʨʳ ʫʤʝʨʝʥʥʳʭ ʠ ʩʠʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ. ɹʝʣʳʝ ʟʚʝʟʜʳ ï 

ʵʧʠʮʝʥʪʨʳ ʠʩʪʦʨʠʯʝʩʢʠʭ ʢʨʫʧʥʳʭ ʠ ʩʠʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ 

ʂʘʬʪʘʥ ɺ.ʀ., ʊʘʪʘʨʠʥʦʚ ɺ.ʅ. ʈʝʛʠʩʪʨʘʮʠʷ ʤʝʜʣʝʥʥʳʭ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʣʥ ʧʦ ʜʘʥʥʳʤ 

ɻʅʉʉ-ʥʘʙʣʶʜʝʥʠʡ // ɼʦʢʣʘʜʳ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ. ʅʘʫʢʠ ʦ ɿʝʤʣʝ. 2022. ʊ. 505, ˉ 1. ʉ. 

95ï102 DOI: 10.31857/S268673972207009X 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʦʣʷʨʥʳʭ ʩʠʷʥʠʡ ʠ ʧʦʣʦʞʝʥʠʷ ʘʚʨʦʨʘʣʴʥʦʛʦ ʦʚʘʣʘ  

ɼ.ʪ.ʥ. ɸ.ɺ. ɺʦʨʦʙʴʝʚ, ʯʣ.-ʢʦʨʨ. ʈɸʅ ɸ.ɸ. ʉʦʣʦʚʴʝʚ, ʜ.ʬ.-ʤ.ʥ. ɺ.ɸ. ʇʠʣʠʧʝʥʢʦ, 

ʜ.ʪ.ʥ. ɻ.ʈ. ɺʦʨʦʙʴʝʚʘ 

(ɻʨʘʥʪ ʈʅʌ ̄  21-77-30010 çʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʚ ʨʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʝ ʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè) 

ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʦʙʣʘʩʪʠ ʦʚʘʣʘ 

ʧʦʣʷʨʥʳʭ ʩʠʷʥʠʡ, ʦʩʦʙʝʥʥʦ ʝʛʦ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʛʨʘʥʠʮʳ. ɺ 2022 ʛ. ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ (ʩ ʛʦʨʠʟʦʥʪʦʤ 30-70 ʤʠʥ) 

ʧʨʦʛʥʦʟʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʷʨʥʳʭ ʩʠʷʥʠʡ ʠ ʧʦʣʦʞʝʥʠʷ ʘʚʨʦʨʘʣʴʥʦʛʦ ʦʚʘʣʘ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʠ çʚʠʨʪʫʘʣʴʥʳʡ ʛʣʦʙʫʩè (https://aurora-forecast.ru/) 

(ʨʠʩ. 1.2). ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʤʧʠʨʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ OVATION-Prime, ʫʩʪʘʥʘʚʣʠʚʘʶʱʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ 

ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ, ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʧʦʪʦʢʘʤʠ ʘʚʨʦʨʘʣʴʥʳʭ ʯʘʩʪʠʮ. 

ʉʠʩʪʝʤʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʦʛʥʦʟ ʠ ʚʠʟʫʘʣʠʟʘʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʚ ʘʨʢʪʠʯʝʩʢʦʤ ʨʝʛʠʦʥʝ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʨʘʙʦʪʫ ʩ 

https://aurora-forecast.ru/
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ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʩʣʦʷʤʠ (ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʩʦʢʦʰʠʨʦʪʥʳʭ ʚʝʪʦʢ ʃʕʇ, ʞʝʣʝʟʥʳʭ 

ʜʦʨʦʛ ʠ ʧʨ.). ʇʨʦʛʥʦʟ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʩ ʤʝʞʧʣʘʥʝʪʥʳʭ ʩʧʫʪʥʠʢʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʤʝʞʜʫ ɿʝʤʣʝʡ ʠ ʉʦʣʥʮʝʤ (ʚ 

ʪʦʯʢʝ ʃʘʛʨʘʥʞʘ L1) ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʩʦʣʥʝʯʥʦʛʦ 

ʚʝʪʨʘ. ʇʦʤʠʤʦ ʧʨʦʛʥʦʟʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʝʨʚʠʩ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʘ ʧʨʦʰʝʜʰʠʭ 

ʩʦʙʳʪʠʡ. ʅʘʨʷʜʫ ʩ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʴʶ, ʧʨʦʛʥʦʟ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʠʷʥʠʡ ʠ 

ʧʦʣʦʞʝʥʠʷ ʦʚʘʣʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʝʥ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʟʘʱʠʪʳ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʩʠʩʪʝʤ ʚ ʘʨʢʪʠʯʝʩʢʦʤ ʨʝʛʠʦʥʝ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ. ʂ ʪʘʢʠʤ ʩʠʩʪʝʤʘʤ ʦʪʥʦʩʷʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʝʪʠ, ʪʨʫʙʦʧʨʦʚʦʜʳ, 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʥʘʢʣʦʥʥʦ-ʥʘʧʨʘʚʣʝʥʥʦʝ ʙʫʨʝʥʠʝ, ʨʘʜʠʦʩʚʷʟʴ ʠ ʪ. ʜ. 

ʆʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫʘʣʴʥʦ ʩʝʡʯʘʩ, ʚ ʥʘʯʘʣʝ ʦʯʝʨʝʜʥʦʛʦ ʮʠʢʣʘ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ɼʘʥʥʳʡ ʩʝʨʚʠʩ ʙʳʣ ʫʜʦʩʪʦʝʥ 1-ʛʦ ʤʝʩʪʘ ʥʘ ʢʦʥʢʫʨʩʝ ʚʝʙ-ɻʀʉ ʧʨʠʣʦʞʝʥʠʡ ʚ ʨʘʤʢʘʭ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ Esri ʚ ʈʦʩʩʠʠ ʠ ʉʅɻ. 

 

ʈʠʩʫʥʦʢ 1.2 ï ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʣʷʨʥʳʭ ʩʠʷʥʠʡ ʠ 

ʧʦʣʦʞʝʥʠʷ ʘʚʨʦʨʘʣʴʥʦʛʦ ʦʚʘʣʘ 

ɺʦʨʦʙʴʝʚ ɸ.ɺ., ʉʦʣʦʚʴʝʚ ɸ.ɸ., ʇʠʣʠʧʝʥʢʦ ɺ.ɸ., ɺʦʨʦʙʴʝʚʘ ɻ.ʈ. ʀʥʪʝʨʘʢʪʠʚʥʘʷ 

ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʜʣʷ ʧʨʦʛʥʦʟʘ ʠ ʘʥʘʣʠʟʘ ʧʦʣʷʨʥʳʭ ʩʠʷʥʠʡ // ʉʦʣʥʝʯʥʦ-ʟʝʤʥʘʷ ʬʠʟʠʢʘ. 

2022. ʊ. 8, ˉ 2. ʉ. 93ï100. DOI: 10.12737/szf-82202213 
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ʅʦʚʘʷ ʤʦʜʝʣʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ɸʨʢʪʠʢʠ 

ʂ.ʬ.-ʤ.ʥ. ɸ.ɻ. ʇʝʪʨʫʥʠʥ, ʜ.ʬ.-ʤ.ʥ. ʄ.ʂ. ʂʘʙʘʥ, ʯʣ.-ʢʦʨʨ. ʈɸʅ ɸ.ɸ. ʉʦʣʦʚʴʝʚ, 

ʢ.ʬ.-ʤ.ʥ. ʈ.ɺ. ʉʠʜʦʨʦʚ, ʘʢʘʜʝʤʠʢ ʈɸʅ ɸ.ɼ. ɻʚʠʰʠʘʥʠ 

(ɻʨʘʥʪ ʈʅʌ ˉ 21-77-30010 çʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʚ ʨʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʝ ʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè) 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʪʝʨʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʘʨʢʪʠʯʝʩʢʦʡ ʣʠʪʦʩʬʝʨʳ ʧʦ 

ʢʦʤʧʣʝʢʩʫ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦʣʫʯʝʥʘ ʤʦʜʝʣʴ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ. ɼʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʥʦʚʦʡ ʤʦʜʝʣʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʪʘʣʦʛ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ 

ʪʝʧʣʦʚʦʤʫ ʧʦʪʦʢʫ (IHFC) ʠ ʝʛʦ ʛʣʦʙʘʣʴʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʠʥʪʝʨʧʦʣʷʮʠʠ ʧʨʷʤʳʭ ʠʟʤʝʨʝʥʠʡ. ʈʘʩʯʝʪ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʦʩʥʦʚʘʥ ʥʘ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ 

ʟʘʜʘʯʝ ʠʥʚʝʨʩʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ ʤʘʛʥʠʪʥʳʭ ʜʘʥʥʳʭ, ʧʦʜʢʨʝʧʣʝʥʥʳʭ ʧʨʷʤʳʤʠ 

ʠʟʤʝʨʝʥʠʷʤʠ, ʠ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʢʦʩʚʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʪʝʨʤʠʯʝʩʢʦʤ 

ʩʪʨʦʝʥʠʠ ʣʠʪʦʩʬʝʨʳ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʦʰʠʙʢʠ. ʅʦʚʘʷ ʤʦʜʝʣʴ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʜʘʥʥʳʤʠ ʥʘʙʣʶʜʝʥʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ 

ʘʨʢʪʠʯʝʩʢʦʡ ʣʠʪʦʩʬʝʨʳ. ʄʦʜʝʣʴ ʧʦʢʘʟʳʚʘʝʪ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʧʨʝʜʰʝʩʪʚʫʶʱʠʤʠ ʤʦʜʝʣʷʤʠ ï ʚ ʯʘʩʪʥʦʩʪʠ, ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʛʦ 

ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʚ ɹʝʨʠʥʛʦʚʦʤ ʧʨʦʣʠʚʝ, ʏʫʢʦʪʩʢʦʤ ʤʦʨʝ ʠ ʚ ʜʨʝʚʥʝʡ ʨʠʬʪʦʚʦʡ ʟʦʥʝ, 

ʨʘʟʜʝʣʷʶʱʝʡ ɺʦʩʪʦʯʥʫʶ ʠ ʉʨʝʜʥʶʶ ʉʠʙʠʨʴ (ʨʠʩ. 1.3). 

ɼʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʙʳʣ ʦʪʦʙʨʘʥ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʜʦʩʪʠʞʝʥʠʡ 

ʠʥʩʪʠʪʫʪʦʚ ʆʪʜʝʣʝʥʠʷ ʥʘʫʢ ʦ ɿʝʤʣʝ ʈɸʅ ʚ 2022 ʛ. ʠ ʚʢʣʶʯʝʥ ʚ ʜʦʢʣʘʜ ʘʢʘʜʝʤʠʢʘ-ʩʝʢʨʝʪʘʨʷ. 
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ʈʠʩʫʥʦʢ 1.3 ï ʉʨʘʚʥʝʥʠʝ ʢʘʨʪ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ɸʨʢʪʠʢʠ ʧʦ ʧʦʩʣʝʜʥʠʤ ʛʣʦʙʘʣʴʥʳʤ 

ʤʦʜʝʣʷʤ: ʘ) Davies, 2013 ʠ ʙ) Lucazeau, 2019 ʩ ʢʘʨʪʦʡ ʚ) ʥʦʚʦʡ ʤʦʜʝʣʠ ʪʝʧʣʦʚʦʛʦ 

ʧʦʪʦʢʘ. ʎʚʝʪʥʳʝ ʪʦʯʢʠ ʧʦʢʘʟʳʚʘʶʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʟʥʘʯʝʥʠʷ ʧʨʷʤʳʭ ʠʟʤʝʨʝʥʠʡ 

ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ 

Petrunin A.G., Soloviev A.A., Sidorov R.V., Gvishiani A.D. Inverse-forward method for heat flow 

estimation: case study for the Arctic region // Russian Journal of Earth Sciences. 2022. Vol. 22, 

No. 6. DOI: 10.2205/2022ES000809 

ʋʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʢʘʪʘʣʦʛ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚʦʩʪʦʯʥʦʛʦ ʩʝʢʪʦʨʘ ɸʨʢʪʠʯʝʩʢʦʡ 

ʟʦʥʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ɸɿʈʌ) 

ɸʢʘʜʝʤʠʢ ʈɸʅ ɸ.ɼ. ɻʚʠʰʠʘʥʠ, ʢ.ʬ.-ʤ.ʥ. ʀ.ɸ. ɺʦʨʦʙʴʝʚʘ, 

ʯʣ.-ʢʦʨʨ. ʈɸʅ ʇ.ʅ. ʐʝʙʘʣʠʥ, ʜ.ʬ.-ʤ.ʥ. ɹ.ɸ. ɼʟʝʙʦʝʚ, ʢ.ʛ.-ʤ.ʥ. ɹ.ɺ. ɼʟʝʨʘʥʦʚ, 

ʢ.ʬ.-ʤ.ʥ. ɸ.ɸ. ʉʢʦʨʢʠʥʘ 

(ɻʨʘʥʪ ʈʅʌ ̄  21-77-30010 çʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʚ ʨʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʝ ʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè) 

ɼʣʷ ʮʝʣʝʡ ʩʦʟʜʘʥʠʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʛʦ ʢʘʪʘʣʦʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʝʛʠʦʥʘ ɸɿʈʌ 

ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʣʶʙʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʘʪʘʣʦʛʦʚ ʧʫʪʝʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ 

ʫʜʘʣʝʥʠʷ ʦʙʨʘʟʫʶʱʠʭʩʷ ʜʫʙʣʝʡ. ʅʘ ʝʛʦ ʙʘʟʝ ʩʦʟʜʘʥ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʢʘʪʘʣʦʛ 
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ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚʦʩʪʦʯʥʦʛʦ ʩʝʢʪʦʨʘ ɸɿʈʌ. ɺ ʥʝʤ ʦʪʨʘʞʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ 23 254 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʷʭ ʟʘ ʧʝʨʠʦʜ 1962-2020 ʛʛ., ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʢʘʪʘʣʦʛʘʭ 

ɽɻʉ ʈɸʅ (15 473 ʩʦʙʳʪʠʡ) ʠ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ (ISC) 

(7 781 ʩʦʙʳʪʠʡ). ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʦʦʪʥʦʰʝʥʠʷ ʪʠʧʦʚ ʤʘʛʥʠʪʫʜ ʚ ʦʙʲʝʜʠʥʝʥʥʦʤ ʢʘʪʘʣʦʛʝ 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʝʪʝʡ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʧʨʦʚʝʜʝʥʘ 

ʫʥʠʬʠʢʘʮʠʷ ʦʮʝʥʦʢ ʤʘʛʥʠʪʫʜ. ʊʝʤ ʩʘʤʳʤ ʜʣʷ ʚʦʩʪʦʯʥʦʛʦ ʩʝʢʪʦʨʘ ɸɿʈʌ ʩʦʟʜʘʥ ʥʘʠʙʦʣʝʝ 

ʧʦʣʥʳʡ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʢʘʪʘʣʦʛ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʨʠʩ. 1.4). 

 

ʈʠʩʫʥʦʢ 1.4 ï ʂʘʨʪʘ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʘʪʘʣʦʛʘ 

ʚʦʩʪʦʯʥʦʛʦ ʩʝʢʪʦʨʘ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

Vorobieva I.A., Gvishiani A.D., Dzeboev B.A., Dzeranov B.V., Barykina Yu.V., Antipova A.O. 

Nearest neighbor method for discriminating aftershocks and duplicates when merging earthquake 

catalogs // Frontiers in Earth Science. 2022. Vol. 10. 820277. DOI: 10.3389/feart.2022.820277. 

Gvishiani A., Vorobieva I., Shebalin P., Dzeboev B., Dzeranov B., Skorkina A. Integrated 

earthquake catalog of the Eastern Sector of Russian Arctic // Applied Sciences. 2022. Vol. 12. 

5010. DOI: 10.3390/app12105010 
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1.4 ɸʢʘʜʝʤʠʯʝʩʢʠʝ ʜʦʩʪʠʞʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ. ʅʘʛʨʘʜʳ ʠ ʧʨʝʤʠʠ 

ɺ 2022 ʛ. ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʛʝʦʜʠʥʘʤʠʢʠ, ʛ.ʥ.ʩ. ɺ.ʅ. ʊʘʪʘʨʠʥʦʚ (ʨʠʩ. 1.5) 

ʙʳʣ ʠʟʙʨʘʥ ʚ ʯʣʝʥʳ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʳ ʈɸʅ ʧʦ ʆʪʜʝʣʝʥʠʶ ʥʘʫʢ ʦ ɿʝʤʣʝ ʈɸʅ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʛʦʨʥʳʝ ʥʘʫʢʠ, ʛʝʦʵʢʦʣʦʛʠʷè. ɺʠʢʪʦʨ ʅʠʢʦʣʘʝʚʠʯ ï ʩʧʝʮʠʘʣʠʩʪ ʚ ʦʙʣʘʩʪʠ 

ʛʝʦʵʢʦʣʦʛʠʠ, ʘʚʪʦʨ ʙʦʣʝʝ 170 ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʠʟ ʥʠʭ 2 ʤʦʥʦʛʨʘʬʠʠ, 4 ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʷ, 

14 ʘʚʪʦʨʩʢʠʭ ʩʚʠʜʝʪʝʣʴʩʪʚ, 4 ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘ ʧʦ ʷʜʝʨʥʦʡ ʠ ʨʘʜʠʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

 

ʈʠʩʫʥʦʢ 1.5 ï ʏʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ ɺ.ʅ. ʊʘʪʘʨʠʥʦʚ 

ɺ 2022 ʛ. ʩʦʪʨʫʜʥʠʢʠ ɻʎ ʈɸʅ ʙʳʣʠ ʫʜʦʩʪʦʝʥʳ ʚʳʩʦʢʠʭ ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʥʘʛʨʘʜ 

ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ (ʨʠʩ. 1.6). ɻ.ʥ.ʩ. ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʦʜʠʥʘʤʠʢʠ ɺ.ʅ. ʄʦʨʦʟʦʚ ʙʳʣ 

ʥʘʛʨʘʞʜʝʥ ʤʝʜʘʣʴʶ çɿʘ ʚʢʣʘʜ ʚ ʨʝʘʣʠʟʘʮʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷè. ɺ.ʥ.ʩ. ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʅ.ɸ. ʉʝʨʛʝʝʚʘ ʙʳʣʘ ʥʘʛʨʘʞʜʝʥʘ ʤʝʜʘʣʴʶ çɿʘ ʙʝʟʫʧʨʝʯʥʳʡ ʪʨʫʜ ʠ ʦʪʣʠʯʠʝè. 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ ʦʪ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ ʙʳʣʘ ʦʙʲʷʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤ ʩʦʪʨʫʜʥʠʢʘʤ ɻʎ ʈɸʅ: 

ʛ.ʥ.ʩ. ʉ.ʄ. ɸʛʘʷʥʫ, ʚ.ʥ.ʩ. ʐ.ʈ. ɹʦʛʦʫʪʜʠʥʦʚʫ, ʩ.ʥ.ʩ. ʃ.ʇ. ɿʘʙʘʨʠʥʩʢʦʡ, ʟʘʚ. ʣʘʙ., 

ʚ.ʥ.ʩ. ʕ.ʆ. ʂʝʜʨʦʚʫ, ʫʯ. ʩʝʢʨʝʪʘʨ,ʁ ʚ.ʥ.ʩ. ʈ.ʀ. ʂʨʘʩʥʦʧʸʨʦʚʫ, ʥ.ʩ. ʊ.ɸ. ʂʨʳʣʦʚʦʡ, 

ʚ.ʥ.ʩ. ʖ.ʉ. ʃʶʙʦʚʮʝʚʦʡ. 

 

ʈʠʩʫʥʦʢ 1.6ï ɻ.ʥ.ʩ. ʉ.ʄ. ɸʛʘʷʥ, ʥ.ʩ. ʊ.ɸ. ʂʨʳʣʦʚʘ, ʩ.ʥ.ʩ. ʃ.ʇ. ɿʘʙʘʨʠʥʩʢʘʷ, 

ʟʘʚ. ʣʘʙ., ʚ.ʥ.ʩ. ʕ.ʆ. ʂʝʜʨʦʚ, ʚ.ʥ.ʩ. ʅ.ɸ. ʉʝʨʛʝʝʚʘ, ʚ.ʥ.ʩ. ʐ.ʈ. ɹʦʛʦʫʪʜʠʥʦʚ, 

ʫʯ. ʩʝʢʨʝʪʘʨʴ, ʚ.ʥ.ʩ. ʈ.ʀ. ʂʨʘʩʥʦʧʸʨʦʚ  
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ɺ 2022 ʛ. ʙʳʣ ʜʘʥ ʩʪʘʨʪ ɼʝʩʷʪʠʣʝʪʠʶ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚ ʈʦʩʩʠʠ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ 

ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʧʨʦʝʢʪ ʧʦ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʜʦʩʪʠʞʝʥʠʡ ʨʦʩʩʠʡʩʢʠʭ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ. ʆʪ 

ɻʎ ʈɸʅ ʫʯʘʩʪʥʠʢʘʤʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʩʪʘʣʠ: ʟʘʤ. ʜʠʨʝʢʪʦʨʘ, ʛ.ʥ.ʩ. ɹ.ɸ. ɼʟʝʙʦʝʚ,  

ʩ.ʥ.ʩ. ɼ.ɺ. ʂʫʜʠʥ ʠ ʚ.ʥ.ʩ. ʈ.ɺ. ʉʠʜʦʨʦʚ (ʨʠʩ. 1.7). 

 

 

 
ʈʠʩʫʥʦʢ 1.7 ï ʋʯʘʩʪʥʠʢʠ ʧʨʦʝʢʪʘ ɼʝʩʷʪʠʣʝʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚ ʈʦʩʩʠʠ: 

ʛ.ʥ.ʩ. ɹ.ɸ. ɼʟʝʙʦʝʚ, ʩ.ʥ.ʩ. ɼ.ɺ. ʂʫʜʠʥ ʠ ʚ.ʥ.ʩ. ʈ.ɺ. ʉʠʜʦʨʦʚ  
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1.5 ɼʦʛʦʚʦʨʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ɺ 2022 ʛʦʜʫ ʜʦʛʦʚʦʨʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ɻʎ ʈɸʅ ʚʢʣʶʯʘʣʘ ʚʳʧʦʣʥʝʥʠʝ ʦʙʷʟʘʪʝʣʴʩʪʚ 

ʧʦ 5 ʜʦʛʦʚʦʨʘʤ. 

1 ɼʦʛʦʚʦʨ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʅʀʈ. 

ʇʨʝʜʤʝʪ: ʇʨʠʢʣʘʜʥʳʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤʳ ɻʃʆʅɸʉʉ ʚ ʯʘʩʪʠ ʫʪʦʯʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ. 

ɿʘʢʘʟʯʠʢ: ɸʆ çʎʅʀʀʤʘʰè. 

2 ɼʦʛʦʚʦʨ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʅʀʈ. 

ʇʨʝʜʤʝʪ: ʉʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʘʪʣʘʩʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʦʩʥʦʚʥʳʭ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ ʟʘ ʧʝʨʠʦʜ 

1950ï2021 ʛʛ. ʠ ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʫʩʪʦʡʯʠʚʦʡ ʩʪʘʙʠʣʴʥʦʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʨʘʜʠʦʩʚʷʟʠ, ʩʧʫʪʥʠʢʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ʠ ʥʘʚʠʛʘʮʠʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩ ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɿʘʢʘʟʯʠʢ: ɸʆ çʅʀʀɸʉè. 

3 ɼʦʛʦʚʦʨ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʅʀʈ. 

ʇʨʝʜʤʝʪ: ʉʦʟʜʘʥʠʝ ʤʘʛʥʠʪʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʥʘ ʧʦʣʫʦʩʪʨʦʚʝ ʗʤʘʣ (ʧʦʩ. ʉʘʙʝʪʪʘ) 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʘʨʢʪʠʯʝʩʢʦʤ ʨʝʛʠʦʥʝ. 

ɿʘʢʘʟʯʠʢ: ʂʦʤʧʘʥʠʷ Schlumberger. 

4 ɼʦʛʦʚʦʨ ʥʘ ʆʂʈ. 

ʇʨʝʜʤʝʪ: ʈʘʟʨʘʙʦʪʢʘ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʦ ʩʬʝʨʠʯʝʩʢʠʤ 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʤ ʵʢʨʘʥʦʤ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʩ 

ʜʠʘʤʝʪʨʦʤ ʵʢʨʘʥʘ ʦʜʠʥ ʤʝʪʨ. 

ɿʘʢʘʟʯʠʢ: ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. 

5 ɼʦʛʦʚʦʨ ʥʘ ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ. 

ʇʨʝʜʤʝʪ: ʋʩʣʫʛʠ ʧʦ ʠʟʜʘʥʠʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʚʳʧʫʩʢʘ ʞʫʨʥʘʣʘ Russian Journal of 

Earth Sciences. 

ɿʘʢʘʟʯʠʢ: ʄʘʡʢʦʧʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. 
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1.6 ʕʢʩʧʝʜʠʮʠʠ ʠ ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ 

ɺ 2022 ʛ. ʩʦʪʨʫʜʥʠʢʠ ɻʎ ʈɸʅ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚ ʮʝʣʦʤ ʨʷʜʝ ʵʢʩʧʝʜʠʮʠʡ ʠ ʚʳʝʟʞʘʣʠ 

ʥʘ ʥʘʫʯʥʳʝ ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ (ʨʠʩ. 1.8). ʉʨʝʜʠ ʧʨʦʯʠʭ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ: 

ï ʈʘʙʦʪʘ ʥʘ ʤʘʛʥʠʪʥʳʭ ʦʙʩʝʨʚʘʪʦʨʠʷʭ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛè (ɸ.ʃ. ʂʦʪʠʢʦʚ), 

çʂʣʠʤʦʚʩʢʘʷè (ɺ.ɺ. ʂʘʙʨʦʚ), çɹʝʣʦʝ ʤʦʨʝè (ʅ.ɸ. ɺʝʨʰʠʥʠʥ), çɸʨʪʠè 

(ʇ.ɹ. ɹʦʨʦʜʠʥ), çʅʦʚʦʩʠʙʠʨʩʢè (ʅ.ʅ. ʉʝʤʘʢʦʚ). 

ï ʄʘʛʥʠʪʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ çʄʠʭʥʝʚʦè, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣ. (ʷʥʚʘʨʴ, ʠʶʣʴ, ʦʢʪʷʙʨʴ). 

ʋʯʘʩʪʥʠʢʠ: ɼ.ɾ. ɸʢʤʘʪʦʚ, ɸ.ɸ. ɻʨʫʜʥʝʚ, ɼ.ɺ. ʂʫʜʠʥ, ɼ.ɼ. ʃʘʟʘʨʝʚ, ɸ.ʀ. ʄʘʥʝʚʠʯ, 

ʄ.ɺ. ʅʠʩʠʣʝʚʠʯ, ʄ.ɸ. ʇʘʩʠʰʥʠʯʝʥʢʦ, ʈ.ɺ. ʉʠʜʦʨʦʚ, ʈ.ɺ. ʐʝʚʯʫʢ. 

ɿʘʜʘʯʠ: ʊʝʩʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʠʪʘʥʠʷ. ʂʦʥʪʨʦʣʴʥʘʷ ʩʲʝʤʢʘ ʚʘʨʠʘʮʠʦʥʥʦʛʦ 

ʧʘʚʠʣʴʦʥʘ. ʋʩʪʘʥʦʚʢʘ ʧʦʣʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʧʘʚʠʣʴʦʥʘʭ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʘʟʠʤʫʪʘ ʚʠʟʠʨʥʦʡ ʮʝʣʠ. 

ï ʄʘʛʥʠʪʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ çɹʝʣʦʝ ʤʦʨʝè, ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ (ʤʘʨʪ, ʠʶʣʴ). 

ʋʯʘʩʪʥʠʢʠ: ɸ.ɸ. ɻʨʫʜʥʝʚ, ɼ.ɺ. ʂʫʜʠʥ, ɸ.ɺ. ʍʦʭʣʦʚ. 

ɿʘʜʘʯʠ: ʄʦʥʪʘʞ ʦʙʥʦʚʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʠʪʘʥʠʷ. ʇʦʚʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʤʘʛʥʠʪʦʤʝʪʨʘ 

POS-4. ʋʪʝʧʣʝʥʠʝ ʧʘʚʠʣʴʦʥʘ. 

ï ʄʘʛʥʠʪʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ çɹʦʨʦʢè, ʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣ. (ʘʧʨʝʣʴ). 

ʋʯʘʩʪʥʠʢʠ: ʀ.ʄ. ɸʣyh ʠʥ, ɸ.ɸ. ɻʨʫʜʥʝʚ, ʈ.ɺ. ʐʝʚʯʫʢ. 

ɿʘʜʘʯʠ: ʀʩʧʳʪʘʥʠʷ ʘʵʨʦʤʘʛʥʠʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ï ʄʘʛʥʠʪʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ çʗʥʛʠʙʘʟʘʨè ʀʥʩʪʠʪʫʪʘ ʩʝʡʩʤʦʣʦʛʠʠ ɸʅ ʈʋʟ, ʋʟʙʝʢʠʩʪʘʥ 

(ʘʧʨʝʣʴ). 

ʋʯʘʩʪʥʠʢʠ: ɸ.ɸ. ʉʦʣʦʚʴʚy, ʈ.ɺ. ʉʠʜʦʨʦʚ, ʈ.ʀ. ʂʨʘʩʥʦʧʨyʦʚ. 

ɿʘʜʘʯʠ: ʄʘʛʥʠʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʦʙʩʝʨʚʘʪʦʨʠʠ. 

ï ʃʷʩʢʝʣʴʩʢʦʝ ʩʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ ʇʠʪʢʷʨʘʥʪʩʢʦʛʦ ʨʘʡʦʥʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ (ʤʘʡ). 

ʋʯʘʩʪʥʠʢʠ: ʀ.ʄ. ɸʣyh ʠʥ, ʈ.ɺ. ʐʝʚʯʫʢ. 

ɿʘʜʘʯʠ: ʇʨʦʚʝʜʝʥʠʝ ʘʵʨʦʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ. 

ï ʄʘʛʥʠʪʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ çʂʣʠʤʦʚʩʢʘʷè, ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣ. (ʠʶʣʴ, ʘʚʛʫʩʪ, ʦʢʪʷʙʨʴ). 

ʋʯʘʩʪʥʠʢʠ: ɸ.ɸ. ɻʨʫʜʥʝʚ, ɼ.ɺ. ʂʫʜʠʥ, ʄ.ɸ. ʇʘʩʠʰʥʠʯʝʥʢʦ. 

ɿʘʜʘʯʠ: ʊʝʭʥʠʯʝʩʢʠʝ ʠ ʨʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ. ʆʙʥʦʚʣʝʥʠʝ ʩʝʪʝʚʦʡ ʠ ʩʠʣʦʚʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɿʘʤʝʥʘ ʚʘʨʠʦʤʝʪʨʘ. 

ï ʅʠʞʥʝʢʘʥʩʢʠʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʧʦʣʠʛʦʥ, ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ (ʘʚʛʫʩʪ). 

ʋʯʘʩʪʥʠʢʠ: ʉ.ʄ. ɿʘʙʨʦʜʠʥ, ʀ.ɺ. ʃʦʩʝʚ, ɸ.ʀ. ʄʘʥʝʚʠʯ, ʈ.ɺ. ʐʝʚʯʫʢ. 

ɿʘʜʘʯʠ: ʇʨʦʚʝʜʝʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ. 
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ʈʠʩʫʥʦʢ 1.8 ï ʕʢʩʧʝʜʠʮʠʠ ɻʎ ʈɸʅ ʚ 2022 ʛ. 

1.7 ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʢʠ 

ʉ 6 ʧʦ 9 ʠʶʥʷ 2022 ʛ. ʚ ʇʦʜʤʦʩʢʦʚʴʝ ʥʘ ʙʘʟʝ ʦʪʝʣʷ çʉʚʝʞʠʡ ʚʝʪʝʨè 

(ɼʤʠʪʨʦʚʩʢʠʡ ʨ-ʥ, ʜ. ʂʫʨʦʚʦ) ʧʨʦʰʣʘ II  ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʰʢʦʣʘ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ 

çʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʝè 

(https://school2022.gcras.ru/). ʐʢʦʣʘ ʩʦʙʨʘʣʘ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ 

ʈʦʩʩʠʠ, ʚʢʣʶʯʘʷ ʛʦʨʦʜʘ: ɸʨʭʘʥʛʝʣʴʩʢ, ɺʣʘʜʠʢʘʚʢʘʟ, ɽʢʘʪʝʨʠʥʙʫʨʛ, ʄʦʩʢʚʘ, ʆʨʝʥʙʫʨʛ, 

ʇʝʨʤʴ, ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʉʳʢʪʳʚʢʘʨ, ʊʘʤʙʦʚ, ʊʦʤʩʢ, ʏʝʣʷʙʠʥʩʢ, ʗʢʫʪʩʢ. 

ʇʨʦʛʨʘʤʤʘ ʐʢʦʣʳ ʚʢʣʶʯʘʣʘ ʣʝʢʮʠʠ ʚʝʜʫʱʠʭ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʛʝʦʤʘʛʥʝʪʠʟʤʘ, ʣʠʪʦʣʦʛʠʠ, ʩʝʡʩʤʦʣʦʛʠʠ, ʦʢʝʘʥʦʣʦʛʠʠ, ʢʣʠʤʘʪʦʣʦʛʠʠ, ʘ 

ʪʘʢʞʝ ʥʘʫʢʠ ʦ ʜʘʥʥʳʭ. ʉʣʫʰʘʪʝʣʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚ ʜʝʣʦʚʦʡ ʠʛʨʝ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʙʳʣʠ 

ʧʦʜʛʦʪʦʚʣʝʥʳ ʧʨʦʝʢʪʳ ʧʨʦʛʨʘʤʤ ʥʘʫʯʥʦʡ ʵʢʩʧʝʜʠʮʠʠ ʚ ɸʨʢʪʠʢʫ. ʆʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ 

ʟʘʜʘʯ ʐʢʦʣʳ ʙʳʣʦ ʧʦʢʘʟʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɸɿʈʌ ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʧʦʜʭʦʜʳ ʜʣʷ ʨʝʰʝʥʠʷ ʥʘʫʯʥʳʭ 

ʟʘʜʘʯ ʨʝʛʠʦʥʘ. ʉ ʣʝʢʮʠʷʤʠ ʠ ʩʝʤʠʥʘʨʘʤʠ ʚʳʩʪʫʧʠʣʠ 24 ʠʟʚʝʩʪʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ. ɺ 

ʢʘʯʝʩʪʚʝ ʩʣʫʰʘʪʝʣʝʡ ʚ ʰʢʦʣʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 47 ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 35 ʣʝʪ 

ʚʢʣʶʯʠʪʝʣʴʥʦ. ɺʩʝʛʦ ʚ ʤʝʨʦʧʨʠʷʪʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 77 ʯʝʣʦʚʝʢ (ʨʠʩ. 1.9). ɼʣʷ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʱʝʥʠʷ ʩʦ ʩʣʫʰʘʪʝʣʷʤʠ ʙʳʣ ʟʘʧʫʱʝʥ Telegram-ʢʘʥʘʣ: https://t.me/geoarctic. 

  

https://school2022.gcras.ru/
https://t.me/geoarctic
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ʐʢʦʣʘ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ ʚ ʨʘʤʢʘʭ 

ʛʨʘʥʪʘ ˉ 21-77-30010 çʈʘʟʚʠʪʠʝ ʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʦʮʝʥʢʠ ʨʠʩʢʘ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳè. 

 

 

ʈʠʩʫʥʦʢ 1.9 ï ʃʝʢʪʦʨʳ ʠ ʩʣʫʰʘʪʝʣʠ II  ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʰʢʦʣr ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ 

çʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʝè 
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ʈʷʜ ʬʝʜʝʨʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʟʜʘʥʠʡ ʠ ʥʦʚʦʩʪʥʳʭ ʧʦʨʪʘʣʦʚ ʦʧʫʙʣʠʢʦʚʘʣʠ 

ʤʘʪʝʨʠʘʣʳ ʦʙ ʵʪʦʤ ʩʦʙʳʪʠʠ:  

ï ɺʝʩʪʥʠʢ ʆʪʜʝʣʝʥʠʷ ʥʘʫʢ ʦ ɿʝʤʣʝ ʈɸʅ (ˉ1 https://onznews.wdcb.ru/jun22/otkrytie-ii -

vserossijskoj-shkoly-molodykh-uchenykh-sistemnyj-analiz-dinamiki-prirodnykh-

protsessov-v-rossijskoj-arktike.html;  

ˉ2 https://onznews.wdcb.ru/jun22/vtoroj-den-ii -vserossijskoj-shkoly-molodykh-

uchenykh.html;  

ˉ3 https://onznews.wdcb.ru/jun22/tretij-den-ii -vserossijskoj-shkoly-molodykh-

uchjonykh.html;  

ˉ4 https://onznews.wdcb.ru/jun22/itogi-ii -vserossijskoj-shkoly-molodykh-

uchjonykh.html); 

ï ʈɸʅ (https://new.ras.ru/activities/events/ii-vserossiyskaya-shkola-molodykh-uchenykh-

sistemnyy-analiz-dinamiki-prirodnykh-protsessov-v-rossiys/); 

ï ʇʦʨʪʘʣ çʉʝʣʜʦʥ-ʅʦʚʦʩʪʠè (https://news.myseldon.com/ru/news/index/270464169); 

ï ʀʥʩʪʠʪʫʪ ʪʝʦʨʠʠ ʧʨʦʛʥʦʟʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʛʝʦʬʠʟʠʢʠ ʈɸʅ 

(https://www.itpz-ran.ru/ru/ii_school_of_young_scientists/); 

ï ʀʉʊʀʅɸ ʄɻʋ (https://istina.msu.ru/conferences/469767240/); 

ï ʇʦʣʷʨʥʳʡ ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (http://pgia.ru/lang/ru/archives/10400); 

ï ʊʘʤʙʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻ.ʈ. ɼʝʨʞʘʚʠʥʘ 

(http://tehnopark.tsutmb.ru/media/news/2022/220616_455); 

ï ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ 

ʦʢʝʘʥʦʛʨʘʬʠʠ (ɺʅʀʈʆ) (http://www.vniro.ru/ru/novosti/novosti-za-2022-

god/perspektivnye-nauchnye-proekty-predstavili-molodye-spetsialisty-v-ramkakh-

vserossijskoj-shkoly-molodykh-uchenykh); 

ï ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʠʡ ʬʠʣʠʘʣ ɺʅʀʈʆ (http://azniirkh.vniro.ru/novosti/perspektivnyie-

nauchnyie-proektyi-predstavili-molodyie-spetsialistyi-v-ramkah-vserossiyskoy-shkolyi-

molodyih-uchenyih/?ysclid=l530jprs9c687955818); 

ï ʅʦʚʦʩʪʥʦʡ ʧʦʨʪʘʣ çʌʠʰʥʝʪè (https://www.fishnet.ru/news/company/perspektivnye-

nauchnye-proekty-predstavili-molodye-specialisty-v-ramkah-vserossiyskoy-shkoly-

molodyh-uchenyh/); 

ï ʅʦʚʦʩʪʥʦʡ ʧʦʨʪʘʣ çʈʳʙʘ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷè 

(http://fishkamchatka.ru/articles/russia/45821/); 

ï ɻʝʦʬʠʟʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʌʀʎ çɺʣʘʜʠʢʘʚʢʘʟʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈʦʩʩʠʡʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʥʘʫʢè (http://cgiras.ru/ru/news/get/393); 

https://onznews.wdcb.ru/jun22/otkrytie-ii-vserossijskoj-shkoly-molodykh-uchenykh-sistemnyj-analiz-dinamiki-prirodnykh-protsessov-v-rossijskoj-arktike.html
https://onznews.wdcb.ru/jun22/otkrytie-ii-vserossijskoj-shkoly-molodykh-uchenykh-sistemnyj-analiz-dinamiki-prirodnykh-protsessov-v-rossijskoj-arktike.html
https://onznews.wdcb.ru/jun22/otkrytie-ii-vserossijskoj-shkoly-molodykh-uchenykh-sistemnyj-analiz-dinamiki-prirodnykh-protsessov-v-rossijskoj-arktike.html
https://onznews.wdcb.ru/jun22/vtoroj-den-ii-vserossijskoj-shkoly-molodykh-uchenykh.html
https://onznews.wdcb.ru/jun22/vtoroj-den-ii-vserossijskoj-shkoly-molodykh-uchenykh.html
https://onznews.wdcb.ru/jun22/tretij-den-ii-vserossijskoj-shkoly-molodykh-uchjonykh.html
https://onznews.wdcb.ru/jun22/tretij-den-ii-vserossijskoj-shkoly-molodykh-uchjonykh.html
https://onznews.wdcb.ru/jun22/itogi-ii-vserossijskoj-shkoly-molodykh-uchjonykh.html
https://onznews.wdcb.ru/jun22/itogi-ii-vserossijskoj-shkoly-molodykh-uchjonykh.html
https://new.ras.ru/activities/events/ii-vserossiyskaya-shkola-molodykh-uchenykh-sistemnyy-analiz-dinamiki-prirodnykh-protsessov-v-rossiys/
https://new.ras.ru/activities/events/ii-vserossiyskaya-shkola-molodykh-uchenykh-sistemnyy-analiz-dinamiki-prirodnykh-protsessov-v-rossiys/
https://news.myseldon.com/ru/news/index/270464169
https://www.itpz-ran.ru/ru/ii_school_of_young_scientists/
https://istina.msu.ru/conferences/469767240/
http://pgia.ru/lang/ru/archives/10400
http://tehnopark.tsutmb.ru/media/news/2022/220616_455
http://www.vniro.ru/ru/novosti/novosti-za-2022-god/perspektivnye-nauchnye-proekty-predstavili-molodye-spetsialisty-v-ramkakh-vserossijskoj-shkoly-molodykh-uchenykh
http://www.vniro.ru/ru/novosti/novosti-za-2022-god/perspektivnye-nauchnye-proekty-predstavili-molodye-spetsialisty-v-ramkakh-vserossijskoj-shkoly-molodykh-uchenykh
http://www.vniro.ru/ru/novosti/novosti-za-2022-god/perspektivnye-nauchnye-proekty-predstavili-molodye-spetsialisty-v-ramkakh-vserossijskoj-shkoly-molodykh-uchenykh
http://azniirkh.vniro.ru/novosti/perspektivnyie-nauchnyie-proektyi-predstavili-molodyie-spetsialistyi-v-ramkah-vserossiyskoy-shkolyi-molodyih-uchenyih/?ysclid=l530jprs9c687955818
http://azniirkh.vniro.ru/novosti/perspektivnyie-nauchnyie-proektyi-predstavili-molodyie-spetsialistyi-v-ramkah-vserossiyskoy-shkolyi-molodyih-uchenyih/?ysclid=l530jprs9c687955818
http://azniirkh.vniro.ru/novosti/perspektivnyie-nauchnyie-proektyi-predstavili-molodyie-spetsialistyi-v-ramkah-vserossiyskoy-shkolyi-molodyih-uchenyih/?ysclid=l530jprs9c687955818
https://www.fishnet.ru/news/company/perspektivnye-nauchnye-proekty-predstavili-molodye-specialisty-v-ramkah-vserossiyskoy-shkoly-molodyh-uchenyh/
https://www.fishnet.ru/news/company/perspektivnye-nauchnye-proekty-predstavili-molodye-specialisty-v-ramkah-vserossiyskoy-shkoly-molodyh-uchenyh/
https://www.fishnet.ru/news/company/perspektivnye-nauchnye-proekty-predstavili-molodye-specialisty-v-ramkah-vserossiyskoy-shkoly-molodyh-uchenyh/
http://fishkamchatka.ru/articles/russia/45821/
http://cgiras.ru/ru/news/get/393
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ï ɸʆ çʅʀʀɸʉè (https://telegra.ph/NOVOSTI-NIIAS-06-27); 

ï ʇʦʨʪʘʣ GeologyScience.ru (http://geologyscience.ru/2022/04/05/ii-ʚʩʝʨʦʩʩʠʡʩʢʘʷ-

ʰʢʦʣʘ-ʤʦʣʦʜʳʭ-ʫʯʸʥʳʭ/). 

ɺ 2022 ʛ. ʩʦʪʨʫʜʥʠʢʠ ɻʎ ʈɸʅ ʪʘʢʞʝ ʚʝʣʠ ʘʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʚ ʩʬʝʨʝ ʧʦʧʫʣʷʨʠʟʘʮʠʠ 

ʠ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ ʚ ʉʄʀ. 

ï ɻʘʟʝʪʘ çʇʨʘʚʜʘ ʉʝʚʝʨʘè, çʇʦʡʤʘʪʴ ʩʝʚʝʨʥʦʝ ʩʠʷʥʠʝ ʚ ɸʨʭʘʥʛʝʣʴʩʢʝ ʩʪʘʣʦ ʧʨʦʱʝè 

(https://pravdasevera.ru/2022/02/03/61fbc714189fefa9ff4c2712.html); 

ï ɺʝʙ-ʩʘʡʪ ʀʥʩʪʠʪʫʪʘ ʩʝʡʩʤʦʣʦʛʠʠ ʠʤ. ɻ. ɸ. ʄʘʚʣʷʥʦʚʘ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ, çʉʦʪʨʫʜʥʠʢʠ ɻʝʦʬʠʟʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʈɸʅ ʧʦʩʝʪʠʣʠ ʀʥʩʪʠʪʫʪ 

ʩʝʡʩʤʦʣʦʛʠʠ ɸʅ ʈʋʟè (https://www.seismos.uz/rus.html); 

ï ɺʝʙ-ʩʘʡʪ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, çʈʘʟʚʠʚʘʝʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʦʝ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʫʯʝʥʳʭ ʚ ʦʙʣʘʩʪʠ ʩʝʡʩʤʦʣʦʛʠʠè 

(https://www.academy.uz/ru/news/seysmologiya-sohasida-xalqaro-hamkorlik); 

ï ʅʘʫʯʥʘʷ ʈʦʩʩʠʷ, çʀʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ ð ʛʣʫʙʦʢʦ ʥʘʫʯʥʘʷ ʟʘʜʘʯʘ, ʩʯʠʪʘʝʪ ʘʢʘʜʝʤʠʢ 

ɸʣʝʢʩʝʡ ɻʚʠʰʠʘʥʠè (https://scientificrussia.ru/articles/importozamesenie-gluboko-

naucnaa-zadaca-scitaet-akademik-aleksej-gvisiani); 

ï ʈʦʩʩʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷ ʥʘʫʢ, çʉʦʩʪʦʷʣʩʷ ʥʘʫʯʥʳʡ ʨʦʩʩʠʡʩʢʦ-ʠʥʜʠʡʩʢʠʡ ʚʝʙʠʥʘʨ 

çʉʝʡʩʤʦʣʦʛʠʷ: ʤʦʥʠʪʦʨʠʥʛ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝè 

(https://new.ras.ru/activities/news/sostoyalsya-nauchnyy-rossiysko-indiyskiy-vebinar-

seysmologiya-monitoring-i-prognozirovanie/); 

ï ʈʦʩʩʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷ ʥʘʫʢ: çʀʛʦʨʴ ʈʦʟʝʥʙʝʨʛ: çʈʝʰʝʥʠʝ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʨʘʟʚʠʪʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʪʨʘʥʳ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʝʡʰʠʭ 

ʜʦʩʪʠʞʝʥʠʡ ʈɸʅè (https://new.ras.ru/activities/news/igor-rozenberg-reshenie-

vazhneyshikh-zadach-razvitiya-rossiyskikh-zheleznykh-dorog-nevozmozhno-bez-i/); 

ï ʆʙʱʝʩʪʚʝʥʥʦʝ ʪʝʣʝʚʠʜʝʥʠʝ ʈʦʩʩʠʠ çɼʆʄ çʕè çɸʨʢʪʠʢʘ: ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʦʩʚʦʝʥʠʷè (https://otr-online.ru/programmy/dom-e/arktika-nauchnye-

issledovaniya-i-perspektivy-osvoeniya-62851.html); 

ï ʇʨʦʛʨʘʤʤʘ ʇʝʨʚʦʛʦ ʢʘʥʘʣʘ çɼʦʙʨʦʝ ʫʪʨʦè: çʀ ʚʩʝ-ʪʘʢʠ ʦʥʘ ʚʝʨʪʠʪʩʷ! ʀ ʦʯʝʥʴ 

ʙʳʩʪʨʦè (https://www.1tv.ru/-/vhvfd); 

ï ʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʨʘʥʩʧʦʨʪʘ (ʄʀʀʊ): çʉʪʫʜʝʥʪʘʤ ʈʋʊ (ʄʀʀʊ) ʨʘʩʩʢʘʟʘʣʠ 

ʧʨʦ ʪʝʭʥʦʣʦʛʠʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʥʘ ʪʨʘʥʩʧʦʨʪʝè (https://www.miit.ru/news/182511). 

  

https://telegra.ph/NOVOSTI-NIIAS-06-27
http://geologyscience.ru/2022/04/05/ii-всероссийская-школа-молодых-учёных/
http://geologyscience.ru/2022/04/05/ii-всероссийская-школа-молодых-учёных/
https://pravdasevera.ru/2022/02/03/61fbc714189fefa9ff4c2712.html
https://www.seismos.uz/rus.html
https://www.academy.uz/ru/news/seysmologiya-sohasida-xalqaro-hamkorlik
https://scientificrussia.ru/articles/importozamesenie-gluboko-naucnaa-zadaca-scitaet-akademik-aleksej-gvisiani
https://scientificrussia.ru/articles/importozamesenie-gluboko-naucnaa-zadaca-scitaet-akademik-aleksej-gvisiani
https://new.ras.ru/activities/news/sostoyalsya-nauchnyy-rossiysko-indiyskiy-vebinar-seysmologiya-monitoring-i-prognozirovanie/
https://new.ras.ru/activities/news/sostoyalsya-nauchnyy-rossiysko-indiyskiy-vebinar-seysmologiya-monitoring-i-prognozirovanie/
https://new.ras.ru/activities/news/igor-rozenberg-reshenie-vazhneyshikh-zadach-razvitiya-rossiyskikh-zheleznykh-dorog-nevozmozhno-bez-i/
https://new.ras.ru/activities/news/igor-rozenberg-reshenie-vazhneyshikh-zadach-razvitiya-rossiyskikh-zheleznykh-dorog-nevozmozhno-bez-i/
https://otr-online.ru/programmy/dom-e/arktika-nauchnye-issledovaniya-i-perspektivy-osvoeniya-62851.html
https://otr-online.ru/programmy/dom-e/arktika-nauchnye-issledovaniya-i-perspektivy-osvoeniya-62851.html
https://www.1tv.ru/-/vhvfd
https://www.miit.ru/news/182511
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2 ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʜʣʷ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʫʛʨʦʟ ʦʪ ʦʙʲʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ ʠ 

ʧʨʠʨʦʜʥʳʭ ʦʧʘʩʥʦʩʪʝʡ 

ʐʠʬʨ ʪʝʤʳ: FMWG-2022-0005 
ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ˉ: 122080300206-4 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʟʘʚ. ʣʘʙ., ʯʣ.-ʢʦʨʨ. ʈɸʅ, ʜ.ʪ.ʥ. ɺ.ʅ. ʊʘʪʘʨʠʥʦʚ 
ʆʪʚʝʪʩʪʚʝʥʥʳʝ ʠʩʧʦʣʥʠʪʝʣʠ: ʛ.ʥ.ʩ., ʧʨʦʬ., ʜ.ʪ.ʥ. ɺ.ʅ. ʄʦʨʦʟʦʚ 

ʛ.ʥ.ʩ., ʜ.ʪ.ʥ.  ɺ.ʀ. ʂʘʬʪʘʥ 
ʥ.ʩ. ɸ.ʀ. ʄʘʥʝʚʠʯ 

2.1 ʀʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʝʡʩʤʠʯʝʩʢʠ 

ʦʧʘʩʥʳʭ ʨʘʡʦʥʘʭ ʤʠʨʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʥʦʛʦʣʝʪʥʠʭ ɻʅʉʉ-ʥʘʙʣʶʜʝʥʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ ʦʯʘʛʘʭ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ɺ 2022 ʛ. ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʘʥʘʣʠʟʫ ʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ ɻʅʉʉ-

ʥʘʙʣʶʜʝʥʠʡ ʚ ʩʝʡʩʤʦʦʧʘʩʥʳʭ ʨʘʡʦʥʘʭ, ʮʝʣʴ ʨʘʙʦʪ - ʚʳʷʚʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʜʠʥʘʤʠʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʝʜʣʝʥʥʳʭ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʣʥ ʠ ʩʠʣʴʥʳʤʠ 

ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʙʨʘʥʦ ʟʘʧʘʜʥʦʝ ʧʦʙʝʨʝʞʴʝ 

ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ. ʇʨʝʜʧʦʣʘʛʘʣʩʷ ʘʥʘʣʠʟ ʧʨʦʷʚʣʝʥʠʡ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ 

ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʵʧʠʮʝʥʪʨʘʣʴʥʳʭ ʟʦʥʘʭ 

ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʘʢʦʧʣʝʥʳ ʜʣʠʪʝʣʴʥʳʝ ʨʷʜʳ ɻʅʉʉ-ʥʘʙʣʶʜʝʥʠʡ. 

ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ɻʅʉʉ-ʩʝʪʠ ʠ ʵʧʠʮʝʥʪʨʳ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʙʳʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 

ʘʢʪʠʚʥʦʡ ʛʨʘʥʠʮʝ ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʦʡ ʠ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʠʪ, ʛʜʝ 

ʧʨʝʦʙʣʘʜʘʶʪ ʜʝʬʦʨʤʘʮʠʠ ʩʜʚʠʛʘ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʩʝʡʩʤʦʛʝʥʝʨʠʨʫʶʱʠʭ ʨʘʟʣʦʤʦʚ, 

ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʜʝʬʦʨʤʘʮʠʠ ʧʦʣʥʦʛʦ ʩʜʚʠʛʘ: 

ɾ ʀ ʀ ɾ   (2.1) 

ʎʠʬʨʦʚʳʝ ʤʦʜʝʣʠ, ʥʘʢʦʧʣʝʥʥʳʝ ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʮʠʢʣʘ ʜʝʬʦʨʤʘʮʠʡ ʧʦʣʥʦʛʦ ʩʜʚʠʛʘ 

ʥʘ ʢʘʞʜʳʝ ʩʫʪʢʠ ʥʘʙʣʶʜʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʣʠ ʚ ʚʠʜʝ ʢʘʜʨʦʚ ʩʧʝʮʠʘʣʴʥʦʡ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ 

ʘʥʠʤʘʮʠʠ ï ʚʠʜʝʦʬʘʡʣʘ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʝʛʦ ʭʦʜ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʪʝʢʘʥʠʷ 

ʩʝʡʩʤʦʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʭ 

ʵʚʨʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ɺʠʜʝʦ-ʘʥʠʤʘʮʠʠ ʨʘʟʤʝʱʝʥʳ ʥʘ ʥʘʫʯʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʨʝʩʫʨʩʝ 

Research Gate ʧʦ ʘʜʨʝʩʘʤ: https://doi.org/10.2205/ESDB-Hikurangi-shear, 

https://doi.org/10.2205/ESDB-Hikurangi-dilatatio, https://doi.org/10.2205/ESDB-Hikurangi-

move    

https://doi.org/10.2205/ESDB-Hikurangi-shear
https://doi.org/10.2205/ESDB-Hikurangi-dilatatio
https://doi.org/10.2205/ESDB-Hikurangi-move
https://doi.org/10.2205/ESDB-Hikurangi-move
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ɼʚʫʤʝʨʥʘʷ ʢʦʥʮʝʥʪʨʠʯʝʩʢʘʷ ʘʚʪʦʚʦʣʥʘ ʧʝʨʝʜ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ ʈʠʜʞʢʨʝʩʪ 

ɸʥʘʣʦʛʠʯʥʳʡ ʘʥʘʣʠʟ ʦʩʫʱʝʩʪʚʣʝʥ ʜʣʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʈʠʜʞʢʨʝʩʪ (ʠʶʣʴ 2019 ʛ., 

ʉʐɸ, ʂʘʣʠʬʦʨʥʠʷ) ʄw = 7,1. ɼʣʷ ʧʝʨʠʦʜʘ ʩ 19.06.2006 ʛ. ʧʦ 02.08.2019 ʛ. ʧʦʩʪʨʦʝʥʘ 

ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʩʝʡʩʤʦʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɽʝ ʢʣʶʯʝʚʳʝ ʢʘʜʨʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2.1, ʘ ʩʨʘʚʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʣʥ ï ʚ ʪʘʙʣ. 2.1. 

 
ʈʠʩʫʥʦʢ 2.1 ï ɼʝʬʦʨʤʘʮʠʠ ʧʦʣʥʦʛʦ ʩʜʚʠʛʘ ʧʝʨʝʜ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʈʠʜʞʢʨʝʩʪ 2019 ʛ. 

ʊʘʙʣʠʮʘ 2.1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʷʚʣʝʥʥʳʭ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʣʥ ʜʣʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʅʘʧʘ, ʈʠʜʞʢʨʝʩʪ ʠ ʇʘʨʢʬʠʣʜ 

ɿʝʤʣʝʪʨʷʩʝʥʠʝ, 

ʛʦʜ 

ʄʘʛʥʠʪʫʜʘ, 

ʄw 

ɻʣʫʙʠʥʘ, 

ʢʤ 

ʉʧʫʩʢʦʚʘʷ 

ʜʝʬʦʨʤʘʮʠʷ 

ʉʢʦʨʦʩʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, 

ʢʤ/ʛʦʜ 

ʂʦʩʝʡʩʤʠʯʝʩ-

ʢʠʡ ʧʦʣʥʳʡ 

ʩʜʚʠʛ 

ʅʘʧʘ, 2014 6,01 11 0,27 ʭ 10-5 20 1,5 ʭ 10-5 

ʈʠʜʞʢʨʝʩʪ, 2019 6,4 ʠ 7,1 11 ʠ 8 0,18 ʭ 10-5 7 3 ʭ 10-5 

ʇʘʨʢʬʠʣʜ, 202?*  > 5,9 ? ? 2 ? 

* - ʫʢʘʟʘʥʦ ʧʨʦʛʥʦʟʠʨʫʝʤʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʚ ʨʘʡʦʥʝ ʇʘʨʢʬʠʣʜ ʚ ʠʥʪʝʨʚʘʣʝ 2022-2029 ʛʛ.  
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ɹʳʣʦ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʦ ʜʝʬʦʨʤʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

2010-2016 ʛʛ. ʚ ʫʥʠʢʘʣʴʥʦʤ ʨʘʡʦʥʝ ʟʝʤʥʦʛʦ ʰʘʨʘ - ʟʦʥʝ ʚʣʠʷʥʠʷ ʩʫʧʝʨʧʣʶʤʘ ʍʠʢʫʨʘʥʛʠ 

(ʅʦʚʘʷ ɿʝʣʘʥʜʠʷ). ɺ ʵʪʦʤ ʨʝʛʠʦʥʝ ʩ 2010 ʧʦ 2016 ʛʛ. ʅʦʚʘʷ ɿʝʣʘʥʜʠʷ ʠʩʧʳʪʘʣʘ 

ʙʝʩʧʨʝʮʝʜʝʥʪʥʫʶ ʩʝʨʠʶ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ M > 6, ʦʙʱʠʤ ʯʠʩʣʦʤ 11 ʩʦʙʳʪʠʡ. ʉʨʝʜʠ 

ʥʠʭ ʙʳʣʠ ʜʚʘ ʩʠʣʴʥʝʡʰʠʭ: ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʂʘʡʢʦʫʨʘ (ʄ = 7,8; 13 ʥʦʷʙʨʷ 2016 ʛ.) ʠ ɼʘʨʬʠʣʜ 

(ʄ = 7,1; 03 ʩʝʥʪʷʙʨʷ 2010 ʛ.). ɹʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʠʟʫʯʝʥʠʷ ʵʚʦʣʶʮʠʠ ʜʝʬʦʨʤʘʮʠʡ 

ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʙʦʣʝʝ ʦʙʰʠʨʥʦʡ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʙʣʘʩʪʠ, ʦʭʚʘʪʳʚʘʶʱʝʡ 

ʵʧʠʮʝʥʪʨʘʣʴʥʳʝ ʟʦʥʳ ʫʢʘʟʘʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ (ʨʠʩ. 2.2, ʨʠʩ. 2.3). 

 

ʈʠʩʫʥʦʢ 2.2 ï ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʟʦʥʳ ʩʫʙʜʫʢʮʠʠ ʍʠʢʫʨʘʥʛʠ.  

ʏʝʨʥʳʝ ʣʠʥʠʠ ï ʛʣʫʙʠʥʘ ʜʦ ʛʨʘʥʠʮʳ ʩʫʙʜʫʢʮʠʠ 
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ʈʠʩʫʥʦʢ 2.3 ï ʕʚʦʣʶʮʠʷ ʜʝʬʦʨʤʘʮʠʠ ʧʦʣʥʦʛʦ ʩʜʚʠʛʘ ʚ ʩʚʷʟʠ ʩ ʭʦʜʦʤ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ ʚ 2008-2021 ʛʛ.  
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ʂʘʜʨʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʥʘʢʦʧʣʝʥʥʳʭ ʧʝʨʝʜ ʩʦʙʳʪʠʷʤʠ ʚʥʫʪʨʝʥʥʠʭ 

ʩʤʝʱʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2.4. ʆʥʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚʦʟʥʠʢʣʠ ʥʘ 

ʦʩʝʚʦʡ ʣʠʥʠʠ ʦʙʣʘʩʪʠ ʤʠʥʠʤʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢ. ʂʘʜʨʳ ʥʘʢʦʧʣʝʥʥʳʭ ʩʤʝʱʝʥʠʡ ʧʦʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʥʠ ʚ ʩʚʦʠʭ 

ʵʧʠʮʝʥʪʨʘʣʴʥʳʭ ʟʦʥʘʭ ʨʘʟʨʷʜʠʣʠ ʥʘʢʦʧʣʝʥʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʝʣʠ ʩʤʝʱʝʥʠʷ, 

ʜʦʩʪʠʛʘʶʱʠʝ 0,3 ʤ. 

 

ʈʠʩʫʥʦʢ 2.4 ï ɼʝʬʠʮʠʪ ʚʥʫʪʨʝʥʥʠʭ ʩʤʝʱʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʩʚʷʟʠ ʩ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʚ ʧʨʦʣʠʚʝ ʂʫʢʘ 

ɺʳʚʦʜʳ.  

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʩʚʷʟʠ 

ʩ ʩʠʣʴʥʝʡʰʠʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʥʘʰʝʛʦ ʩʪʦʣʝʪʠʷ, ʧʨʦʠʟʦʰʝʜʰʠʤʠ ʚ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ, 

ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʞʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʚʦʣʶʮʠʠ ʩʝʡʩʤʦʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ: 

ʠʟʤʝʨʝʥʠʡ.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ 

ʦʪʥʦʰʝʥʠʷ: 
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1. ʊʨʠ ʩʝʨʠʠ ʩʠʣɹʥʝʡʰʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 2010-2016 ʛʛ. ʤʦʛʫʪ ʙʳʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʳ 

ʦʙʱʠʤ ʜʝʬʦʨʤʘʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʦʤ. ʅʘʯʘʣʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ 

ʦʙʫʩʣʦʚʣʝʥʦ ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʥʦʤʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʧʦʣʥʦʛʦ ʩʜʚʠʛʘ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʝʨʝʭʦʜʷʱʝʡ ʦʪ ʦʜʥʦʡ ʩʝʨʠʠ ʢ ʜʨʫʛʦʡ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʛʨʘʶʱʝʡ 

ʨʦʣʴ ʪʨʠʛʛʝʨʥʦʛʦ ʤʝʭʘʥʠʟʤʘ.  

2. ʂʦʥʮʝʥʪʨʘʮʠʷ ʛʝʥʝʨʘʣʴʥʦʛʦ ʤʘʢʩʠʤʫʤʘ ʩʜʚʠʛʦʚʦʡ ʜʝʬʦʨʤʘʮʠʠ ʩʦʩʨʝʜʦʪʦʯʝʥʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʪʨʦʡʥʦʤ ʩʦʯʣʝʥʝʥʠʠ ʂʘʡʢʦʫʨʘ, ʚ ʤʝʩʪʝ ʘʢʪʠʚʥʦʩʪʠ ʥʝʜʘʚʥʦ 

ʦʪʢʨʳʪʦʛʦ ʨʝʜʢʦʛʦ ʦʙʲʝʢʪʘ ï ʤʘʥʪʠʡʥʦʛʦ ʩʫʧʝʨʧʣʶʤʘ.  

3. ʇʝʨʝʜ ʚʩʝʤʠ ʪʨʝʤʷ ʩʝʨʠʷʤʠ ʩʠʣʴʥʝʡʰʠʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʚ ʦʙʣʘʩʪʠ ʠʭ 

ʙʫʜʫʱʠʭ ʵʧʠʮʝʥʪʨʦʚ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʟʦʥʳ ʜʝʬʠʮʠʪʘ ʚʥʫʪʨʝʥʥʠʭ ʩʤʝʱʝʥʠʡ ʟʝʤʥʦʡ 

ʢʦʨʳ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʥʦʟʘ ʤʝʩʪʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

4. ɺʳʷʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʶʪ ʟʥʘʥʠʷ ʦʙ 

ʵʚʦʣʶʮʠʠ ʩʝʡʩʤʦʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʨʘʡʦʥʘʭ ʩʠʣʴʥʳʭ ʢʦʨʦʚʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

2.2 ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʝʡ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ 

ʵʧʠʮʝʥʪʨʘʣʴʥʳʭ ʟʦʥʘʭ ʩʠʣʴʥʳʭ ʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʘʥʘʣʠʟ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʝ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʨʘʟʚʠʪʠʠ 

ʘʬʪʝʨʰʦʢʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ɺ 2022 ʛ. ʙʳʣʠ ʧʨʦʜʦʣʞʝʥʦ ʧʦʩʪʨʦʝʥʠʝ ʠ ʘʥʘʣʠʟ ʯʠʩʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʅɼʉ) ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʵʧʠʮʝʥʪʨʘʣʴʥʳʭ ʟʦʥʘʭ 

ʩʠʣʴʥʳʭ ʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɺ 2022 ʛ. ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʣʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʄʘʫʣʠ (Maule) Mw = 8,8, ʢʦʪʦʨʦʝ ʧʨʦʠʟʦʰʣʦ 27 ʬʝʚʨʘʣʷ 2010 ʛ. ʥʘ ʛʣʫʙʠʥʝ 

35 ʢʤ ʫ ʧʦʙʝʨʝʞʴʷ ʊʠʭʦʛʦ ʦʢʝʘʥʘ (ʏʠʣʠ). ʇʦ ʜʘʥʥʳʤ USGS ʢʦʦʨʜʠʥʘʪʳ ʵʧʠʮʝʥʪʨʘ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʄʘʫʣʠ 36,122̄ S ʠ 72,898̄ W. ʄʝʭʘʥʠʟʤ ʦʯʘʛʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʝʛʘ ʚʟʙʨʦʩʫ. 

ʉʠʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʳ ʖʞʥʦ-ɸʤʝʨʠʢʘʥʩʢʦʡ ʧʣʠʪʳ (ʖɸʇ) ʩ 

ʤʘʛʥʠʪʫʜʦʡ ʙʦʣʝʝ 7,5 ʦʙʨʘʟʫʶʪ ʧʣʦʱʘʜʴ ʣʦʢʘʣʠʟʘʮʠʠ ʘʬʪʝʨʰʦʢʦʚ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 

ʙʦʣʝʝ 5 ʪʳʩ. ʢʤ, ʚʳʪʷʥʫʪʫʶ ʚʜʦʣʴ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʳ ʧʣʠʪʳ. ɻʠʧʦʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ 

M < 6 ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ ʦʪ 0 ʜʦ 100 ʢʤ ʠ ʙʦʣʝʝ. ɻʠʧʦʮʝʥʪʨʳ ʬʦʥʦʚʦʡ 

ʩʝʡʩʤʠʯʥʦʩʪʠ ʩ M > 4 ʚ ʰʠʨʦʪʥʦʤ ʨʘʟʨʝʟʝ 33-35Á ʶ.ʰ. ʬʦʨʤʠʨʫʶʪ ʟʦʥʫ 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ, ʧʦʛʨʫʞʘʶʱʫʶʩʷ ʧʦʜ ʢʦʥʪʠʥʝʥʪ (ʟʦʥʫ ɹʝʥʴʸʬʬʘ). 

ʉ ʫʯʝʪʦʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʤʦʱʥʦʩʪʠ ʣʠʪʦʩʬʝʨʳ ʥʘ ʨʠʩ. 2.5 ʧʨʝʜʩʪʘʚʣʝʥ 

ʛʠʧʦʪʝʪʠʯʝʩʢʠʡ ʰʠʨʦʪʥʳʡ ʨʘʟʨʝʟ ʣʠʪʦʩʬʝʨʳ ʖɸʇ ʚʜʦʣʴ ~ 22Á ʶ.ʰ. ʇʨʝʜʧʦʣʘʛʘʝʤʘʷ 
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ʘʩʠʤʤʝʪʨʠʷ ʨʘʟʨʝʟʘ ʧʦʜʦʰʚʳ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʪʴ ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʜʝʡʩʪʚʫʶʱʠʭ ʩʠʣ ʠʟʦʩʪʘʪʠʯʝʩʢʦʛʦ ʚʳʨʘʚʥʠʚʘʥʠʷ, ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʩʢʦʨʦʩʪʝʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʤʘʥʪʠʡʥʦʛʦ ʨʘʩʧʣʘʚʘ ʥʘ ʛʨʘʥʠʮʝ ʣʠʪʦʩʬʝʨʘ-ʚʝʨʭʥʷʷ ʤʘʥʪʠʷ. 

ʋʩʣʦʚʥʦ ʟʘ ʝʜʠʥʠʮʫ ʧʨʠʥʠʤʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʵʣʝʤʝʥʪʘʨʥʫʶ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʱʘʜʢʫ ʥʘ ʛʣʫʙʠʥʝ 50 ʢʤ ʠ ʨʘʚʥʘʷ ʥʫʣʶ ʥʘ ʛʣʫʙʠʥʝ ʦʢʦʣʦ 200 ʢʤ. 

 

ʈʠʩʫʥʦʢ 2.5 ï ʄʦʜʝʣʴ ʰʠʨʦʪʥʦʛʦ ʨʘʟʨʝʟʘ ɿʘʧʘʜʥʦʡ ʦʢʨʘʠʥʳ ʖʞʥʦ-ɸʤʝʨʠʢʘʥʩʢʦʡ 

ʧʣʠʪʳ (22-23Á ʶ.ʰ.): 1 ïʮʝʥʪʨ ʨʦʪʘʮʠʠ ʖɸʇ; 2 ï ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ; 3 ï ʦʙʣʘʩʪʴ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʳ ʖɸʇ 

ɼʣʷ ʨʘʩʯʝʪʘ ʅɼʉ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ Comsol Multiphysics 5.6. ʅʘ ʨʠʩ. 2.6 ʧʨʝʜʩʪʘʚʣʝʥ ʰʠʨʦʪʥʳʡ ʨʘʟʨʝʟ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ si ʚ ʣʠʪʦʩʬʝʨʝ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʝʜʠʥʠʮʘʭ, ʘ ʥʘ ʨʠʩ. 2.7 ï ʢʦʤʧʦʥʝʥʪʳ sʭʭ, sxy. 

 

ʈʠʩʫʥʦʢ 2.6 ï ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʝ çʢʦʥʪʠʥʝʥʪ-ʦʢʝʘʥè 
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ʈʠʩʫʥʦʢ 2.7 ï ʅʘʧʨʷʞʝʥʠʷ ʩʞʘʪʠʷ Ɑ●● (ʘ) ʠ ʩʜʚʠʛʘ Ɑ●◐ (ʙ) ʚ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʝ 

çʢʦʥʪʠʥʝʥʪ ï ʦʢʝʘʥè 

ɺ ʠʪʦʛʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʦʙʱʘʶʱʫʶ ʤʦʜʝʣʴ ʣʠʪʦʩʬʝʨʳ ʵʪʦʛʦ ʨʘʡʦʥʘ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ h ʠʨʦʪʥʦʛʦ ʨʘʟʨʝʟʘ (ʨʠʩ. 2.8), ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 36 ̄ʁ .ʰ. ʠ 75 ̄ʠ 65 ̄ʚ.ʜ. 

ɺʦʩʪʦʯʥʝʝ ʦʩʠ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʞʸʣʦʙʘ, ʚ ʠʥʪʝʨʚʘʣʝ 72-73̄ , ʛʨʘʥʠʮʘ ʦʢʝʘʥʠʯʝʩʢʦʡ 

ʣʠʪʦʩʬʝʨʳ ʥʘ ʛʣʫʙʠʥʝ ~ 50 ʢʤ ʧʝʨʝʭʦʜʠʪ ʚ ʧʦʛʨʫʞʘʶʱʫʶʩʷ ʛʨʘʥʠʮʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 

ʣʠʪʦʩʬʝʨʳ. ɿʦʥʘ ʢʦʥʪʘʢʪʘ ʦʢʝʘʥʠʯʝʩʢʦʡ ʣʠʪʦʩʬʝʨʳ ʩ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʙʣʘʩʪʴ ʩʠʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʠʙʨʝʞʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʏʠʣʠ. 

ʈʘʩʪʷʛʠʚʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʨʠʛʨʘʥʠʯʥʦʡ ʟʦʥʝ ʧʦʛʨʫʞʘʶʱʝʡʩʷ ʛʨʘʥʠʮʳ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʣʠʪʦʩʬʝʨʳ ʩʪʠʤʫʣʠʨʫʶʪ ʨʘʟʚʠʪʠʝ ʤʝʛʘ ʪʨʝʱʠʥ ʥʘ ʛʣʫʙʠʥʝ ~100 ʢʤ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦʜ ʜʘʚʣʝʥʠʝʤ ʣʝʛʢʠʝ ʤʘʥʪʠʡʥʳʝ ʨʘʩʧʣʘʚʳ 

ʫʩʪʨʝʤʣʷʶʪʩʷ ʚ ʵʪʠ ʪʨʝʱʠʥʳ, ʩʪʠʤʫʣʠʨʫʷ ʠʭ ʨʘʟʚʠʪʠʝ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʧʨʦʜʚʠʞʝʥʠʝ ʤʘʛʤʳ 

ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʦʯʘʛʦʚ. ɺ ʨʘʤʢʘʭ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ ʣʠʪʦʩʬʝʨʳ ʠ ʅɼʉ, ʧʦʩʣʝ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʨʘʟʨʳʚʳ 

ʦʩʣʘʙʣʷʶʪ ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʦʢʝʘʥʠʯʝʩʢʦʡ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʣʠʪʦʩʬʝʨʦʡ. ʈʝʟʢʦʝ 

ʧʦʛʨʫʞʝʥʠʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʣʠʪʦʩʬʝʨʳ ʚ ʤʘʥʪʠʶ ʚʳʟʳʚʘʝʪ ʚʦʟʨʘʩʪʘʥʠʝ ʜʘʚʣʝʥʠʷ ʚʷʟʢʦʛʦ 
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ʨʘʩʧʣʘʚʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʚ ʤʝʛʘ ʪʨʝʱʠʥʳ ʠ ʧʦʜʲʝʤʫ ʢ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʳʟʳʚʘʷ 

ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʠʟʚʝʨʞʝʥʠʷ. 

 
ʈʠʩʫʥʦʢ 2.8 ï ʄʦʜʝʣʴ ʣʠʪʦʩʬʝʨʳ ʖɸʇ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 36 ̄ʶ. h

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʤʦʜʝʣʴ ʣʠʪʦʩʬʝʨʳ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʳ ʖɸʇ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʪʝʩʪʦʚʦʡ 

ʤʦʜʝʣʴʶ ʅɼʉ ʜʦ ʠ ʧʦʩʣʝ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʜʘʶʪ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʫʶ 

ʢʘʨʪʠʥʫ ʚʦʟʤʦʞʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʷʚʣʷʶʪʩʷ 

ʚʦʟʤʦʞʥʦʡ ʦʩʥʦʚʦʡ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʝʞʧʣʠʪʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

çʭʨʫʧʢʦʡè ʣʠʪʦʩʬʝʨʳ ɿʝʤʣʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʤʦʜʝʣʴ ʣʠʪʦʩʬʝʨʳ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʳ ʖɸʇ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʪʝʩʪʦʚʦʡ 

ʤʦʜʝʣʴʶ ʅɼʉ ʜʦ ʠ ʧʦʩʣʝ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʜʘʶʪ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʫʶ 

ʢʘʨʪʠʥʫ ʚʦʟʤʦʞʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʷʚʣʷʶʪʩʷ 

ʚʦʟʤʦʞʥʦʡ ʦʩʥʦʚʦʡ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʝʞʧʣʠʪʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ  

2.3 ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʫʯʘʩʪʢʘ çɽʥʠʩʝʡʩʢʠʡè 

ʅʠʞʥʝʢʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʜʣʷ ʟʘʜʘʥʠʷ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅɼʉ 

ɺ 2021 ʛ. ʚ ʧʨʝʜʝʣʘʭ ʅʠʞʥʝʢʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʥʘ ʫʯʘʩʪʢʝ çɽʥʠʩʝʡʩʢʠʡè 

(ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ) ʥʘʯʘʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʫʥʠʢʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ - 

ʧʦʜʟʝʤʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ (ʇʀʃ). ʆʜʥʘ ʠʟ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʇʀʃ - 

ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʡ ʪʨʸʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʫʯʘʩʪʢʘ çɽʥʠʩʝʡʩʢʠʡè, ʚ ʧʝʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥʘ ʇʀʃ. ʇʝʨʚʳʤ ʰʘʛʦʤ ʩʪʘʣʠ ʩʙʦʨ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʜʦʩʪʫʧʥʳʭ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʩʦʟʜʘʥʠʝ ɻʀʉ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʩʨʝʜʝ ArcGIS (ʈʀɼ 

çɹʘʟʘ ʜʘʥʥʳʭ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʅʠʞʥʝ-ʂʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ (Stress-

strainStateDataBase)è). 

ʄʦʜʝʣʴ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʙʣʦʢʘ (ʨʠʩ. 2.9) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʯʝʪʳʨʝ ʩʣʦʷ: 

ʨʝʣʴʝʬ, ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ (ʩʫʛʣʠʥʢʠ ʧʝʩʯʘʥʠʩʪʳʝ, ʛʣʠʥʠʩʪʦ-ʜʨʝʩʚʷʥʦ-ʱʝʙʥʠʩʪʳʝ) 
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ʤʦʱʥʦʩʪʴʶ 10-20 ʤ, ʚʝʨʭʥʷʷ ʪʦʣʱʘ (ʧʣʘʛʠʦʛʥʝʡʩʳ, ʛʥʝʡʩʳ ʙʠʦʪʠʪʦʚʳʝ ʩ ʧʨʦʩʣʦʷʤʠ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʣʘʥʮʝʚ) ʠ ʥʠʞʥʷʷ ʪʦʣʱʘ (ʛʥʝʡʩʳ ʢʦʨʜʠʝʨʠʪ-ʙʠʦʪʠʪʦʚʳʝ ʩ ʧʨʦʩʣʦʷʤʠ 

ʛʥʝʡʩʦʚ). ʀʥʪʨʫʟʠʚʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʝʪʴʶ ʢʨʫʪʦʧʘʜʘʶʱʠʭ ʜʘʝʢ ʧʦʨʬʠʨʦʚʳʭ 

ʜʦʣʝʨʠʪʦʚ, ʪʨʘʭʠʜʦʣʝʨʠʪʦʚ ʠ ʤʝʪʘʜʦʣʝʨʠʪʦʚ ʩ ʤʦʱʥʦʩʪʴʶ ʜʦ 30 ʤ. ɺ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘʣʠʯʠʝ ʨʘʥʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʠʥʪʨʫʟʠʚʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʛʨʘʥʠʪʦʛʥʝʡʩʦʚ, ʘ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ï ʧʦʟʜʥʝʘʨʭʝʡʩʢʠʝ ʠʥʪʨʫʟʠʚʥʳʝ ʦʨʪʦʘʤʬʠʙʦʣʠʪʳ 

(ʨʠʩ. 2.9ʚ). ɺʝʩʴ ʤʘʩʩʠʚ ʧʨʦʥʠʟʘʥ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʤʠ ʢʚʘʨʮʝʚʳʤʠ, ʢʘʨʙʦʥʘʪ-ʢʚʘʨʮʝʚʳʤʠ ʠ 

ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʨʦʞʠʣʢʘʤʠ, ʢʦʪʦʨʳʝ ʚʥʦʩʠʣʠʩʴ ʚ ʤʦʜʝʣʴ ʢʘʢ ʧʦʚʝʨʭʥʦʩʪʠ ʩ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʡ ʰʠʨʠʥʦʡ. ʈʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʥʘ ʫʯʘʩʪʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʦʥʘʤʠ 

ʜʨʦʙʣʝʥʠʷ, ʤʠʣʦʥʠʪʠʟʘʮʠʠ, ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʙʨʝʢʯʠʷʤʠ ʠ ʨʘʟʨʳʚʘʤʠ ʙʝʟ ʩʤʝʱʝʥʠʷ. 

ʂʨʫʧʥʳʝ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ɺʝʨʭʥʝʰʫʤʠʭʠʥʩʢʠʡ, 

ɺʝʨʭʥʝʤʝʨʢʫʨʴʝʚʩʢʠʡ, ʄʝʨʢʫʨʴʝʚʩʢʠʡ ʠ ɹʝʟʳʤʷʥʥʳʡ ʨʘʟʣʦʤʳ (ʨʠʩ. 2.9ʙ). ɺʪʦʨʦʩʪʝʧʝʥʥʳʝ 

ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʠʤʝʶʪ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʜʦ 2-3 ʢʤ ʠ ʷʚʣʷʶʪʩʷ ʚʥʫʪʨʠʙʣʦʢʦʚʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ. ʀʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʤʦʜʝʣʠ, 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ɺʝʨʭʥʝʰʫʤʠʭʠʥʩʢʦʛʦ ʠ ɺʝʨʭʥʝʤʝʨʢʫʨʴʝʚʩʢʦʛʦ ʨʘʟʣʦʤʦʚ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʤʦʜʝʣʴ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʟʦʥʳ ʜʨʦʙʣʝʥʠʷ ʠ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ, 

ʚʳʜʝʣʝʥʥʳʝ ʧʦ ʜʘʥʥʳʤ ʜʦʢʫʤʝʥʪʘʮʠʠ ʢʝʨʥʘ. 

 

ʈʠʩʫʥʦʢ 2.9 ï ʊʨʝʭʤʝʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ 

ʦʙʲʝʤʥʦʡ ʤʦʜʝʣʠ ʫʯʘʩʪʢʘ çɽʥʠʩʝʡʩʢʠʡè: ʘ ï ʣʠʪʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ; ʙ ï ʤʦʜʝʣʴ 

ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ; ʚ ï ʟʦʥʳ ʜʨʦʙʣʝʥʠʷ, ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ 

ʙʨʝʢʯʠʨʦʚʘʥʠʷ; ʛ ï ʠʥʪʨʫʟʠʚʥʳʝ ʠ ʜʘʡʢʦʚʳʝ ʢʦʤʧʣʝʢʩʳ  
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ɺ ʢʘʨʢʘʩʥʦʡ ʤʦʜʝʣʠ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʦʩʪʨʦʝʥʳ ʚ ʚʠʜʝ ʧʦʚʝʨʭʥʦʩʪʝʡ 

(ʜʠʩʣʦʢʘʮʠʡ) ʩ ʥʫʣʝʚʦʡ ʰʠʨʠʥʦʡ ʚ ʩʠʣʫ ʥʝʜʦʩʪʘʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʦʱʥʦʩʪʷʭ ʨʘʟʣʦʤʦʚ. ʇʦ 

ʵʤʧʠʨʠʯʝʩʢʠʤ ʟʘʚʠʩʠʤʦʩʪʷʤ ɻ.ɻ. ʂʘʯʘʨʷʥʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʨʘʟʤʝʨʳ ʟʦʥ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʚʣʠʷʥʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ. ɺ ʛʨʘʥʠʮʘʭ ʢʘʨʢʘʩʥʦʡ ʤʦʜʝʣʠ ʫʯʘʩʪʢʘ ʙʳʣʘ ʩʦʟʜʘʥʘ 

ʙʣʦʯʥʘʷ ʤʦʜʝʣʴ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʥʘʨʫʰʝʥʥʦʩʪʠ. ʉ ʧʦʤʦʱʴʶ 

ʢʘʨʢʘʩʦʚ ʩʪʨʫʢʪʫʨʥʦʡ ʤʦʜʝʣʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘ ʩʦʟʜʘʥʠʷ ʙʫʬʝʨʥʳʭ ʟʦʥ ʦʪ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʜʠʩʣʦʢʘʮʠʡ ʙʣʦʢʘʤ ʤʦʜʝʣʠ ʙʳʣʠ ʧʨʠʩʚʦʝʥʳ ʢʦʜʳ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʪʨʫʢʪʫʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʜʦʤʝʥʦʚ (ʨʠʩ. 2.10). ʅʘ ʨʠʩʫʥʢʝ: ʈʅ1 ï ɺʝʨʭʥʝʰʫʤʠʭʠʥʩʢʠʡ ʨʘʟʣʦʤ, 

ʈʅ2 ï ɺʝʨʭʥʝʤʝʨʢʫʨʴʝʚʩʢʠʡ ʨʘʟʣʦʤ, ʈʅ3 ï ʄʝʨʢʫʨʴʝʚʩʢʠʡ ʨʘʟʣʦʤ, ʈʅ4 ï ɹʝʟʳʤʷʥʥʳʡ 

ʨʘʟʣʦʤ, 1 ï ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ (ʩʫʛʣʠʥʢʠ ʧʝʩʯʘʥʠʩʪʳʝ, ʛʣʠʥʠʩʪʦ-ʜʨʝʩʚʷʥʦ-

ʱʝʙʥʠʩʪʳʝ); 2 ï ʚʝʨʭʥʷʷ ʪʦʣʱʘ (ʧʣʘʛʠʦʛʥʝʡʩʳ, ʛʥʝʡʩʳ ʙʠʦʪʠʪʦʚʳʝ ʩ ʧʨʦʩʣʦʷʤʠ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʣʘʥʮʝʚ); 3 ï ʥʠʞʥʷʷ ʪʦʣʱʘ (ʛʥʝʡʩʳ ʢʦʨʜʠʝʨʠʪ-ʙʠʦʪʠʪʦʚʳʝ ʩ ʧʨʦʩʣʦʷʤʠ 

ʛʥʝʡʩʦʚ ʛʨʘʥʘʪʩʦʜʝʨʞʘʱʠʭ); 4 ï ʟʦʥʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ; 

5 ï ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ. 

 

ʈʠʩʫʥʦʢ 2.10 ï ɹʣʦʯʥʘʷ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʩ 

ʟʦʥʘʤʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ 
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ɺ ʙʣʦʯʥʫʶ ʤʦʜʝʣʴ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʠʟ ʜʦʤʝʥʦʚ ʟʘʧʠʩʳʚʘʣʠʩʴ ʘʪʨʠʙʫʪʳ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʩʝʛʦ ʥʘ ʫʯʘʩʪʢʝ ʧʨʦʙʫʨʝʥʦ 17 ʩʢʚʘʞʠʥ, 

ʠʟ ʢʦʪʦʨʳʭ ʦʪʙʠʨʘʣʠʩʴ ʦʙʨʘʟʮʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ 

(ʪʘʙʣ. 2.2). ʇʨʠ ʵʪʦʤ ʜʦʢʫʤʝʥʪʘʮʠʷ ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʪʝʛʦʨʠʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʨʦʜʥʳʭ ʤʘʩʩʠʚʦʚ ʥʝ ʚʳʧʦʣʥʷʣʘʩʴ.  

ɼʣʷ ʦʮʝʥʢʠ ʢʘʪʝʛʦʨʠʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʥʘʨʫʰʝʥʥʦʩʪʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʅʠʞʥʝʢʘʥʩʢʦʛʦ 

ʤʘʩʩʠʚʘ ʚ 2021-2022 ʛʛ. ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʛʝʦʪʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʩʢʘʣʴʥʳʭ ʦʙʥʘʞʝʥʠʡ 

ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʮʝʥʢʘ ʨʝʡʪʠʥʛʘ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʦʙʥʘʞʝʥʠʡ ʩʠʣʴʥʦ 

ʚʘʨʴʠʨʫʝʪʩʷ, ʚʧʣʦʪʴ ʜʦ 4-ʭ ʩʠʩʪʝʤ ʪʨʝʱʠʥ ʚ ʟʦʥʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʄʫʨʘʪʦʚʩʢʦʛʦ 

ʨʘʟʣʦʤʘ. ʅʘ ʨʠʩ. 2.11 ʧʦʢʘʟʘʥʳ ʩʪʝʨʝʦʛʨʘʤʤʳ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ ʅʠʞʥʝʢʘʥʩʢʦʛʦ 

ʤʘʩʩʠʚʘ. 

ʊʘʙʣʠʮʘ 2.2 ï ʉʚʦʜʥʳʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʥʘ ʫʯʘʩʪʢʝ 

çɽʥʠʩʝʡʩʢʠʡè 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʇʦʨʦʜʳ 

ʛʥʝʡʩʳ ʜʦʣʝʨʠʪʳ 

ʆʙʲʝʤʥʳʡ ʚʝʩ, ʪ/ʤ3   

ʂʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ   

ʄʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ, ʄʇʘ (7,0õ7,7)ʭ104 ʭ104 

ʄʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ, ʄʇʘ 5,9ʭ104 7,09ʭ104 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʥʘ ʦʜʥʦʦʩʥʦʝ ʩʞʘʪʠʝ, ʄʇʘ   

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ, ʄʇʘ   

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʜʚʠʛ, ʄʇʘ   

ɺʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅɼʉ ̫ ʚʣʷʝʪʩʷ ʟʘʜʘʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚʥʝʰʥʠʭ 

ʩʠʣ. ʈʘʥʝʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʩʞʘʪʠʝʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʆʜʥʘʢʦ 

ʠʟ ʘʥʘʣʠʟʘ ʦʩʝʡ ʦʨʠʝʥʪʘʮʠʠ ʠ ʩʢʦʨʦʩʪʝʡ ʜʝʬʦʨʤʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ɻʅʉʉ-ʥʘʙʣʶʜʝʥʠʡ 

(ʦʪʯʝʪ 2022 ʛ.) ʚʠʜʥʦ, ʯʪʦ ʨʝʘʣʴʥʦʝ ʧʦʣʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʨʘʩʧʨʝʜʝʣʝʥʦ ʦʯʝʥʴ 

ʥʝʦʜʥʦʨʦʜʥʦ. ʉʝʚʝʨʥʘʷ ʠ ʚʦʩʪʦʯʥʘʷ ʛʨʘʥʠʮʘ ʫʯʘʩʪʢʘ ʟʘʧʘʜʥʝʝ ʦʪ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʨʘʟʣʦʤʘ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʩʧʳʪʳʚʘʝʪ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʝ ʨʘʩʪʷʞʝʥʠʝ. ɿʘʧʘʜʥʘʷ ʛʨʘʥʠʮʘ ʫʯʘʩʪʢʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʦʩʠ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʨʘʟʣʦʤʘ, ʠʩʧʳʪʳʚʘʝʪ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʝ ʩʞʘʪʠʝ ʠ 

ʩʫʙʰʠʨʦʪʥʦʝ ʨʘʩʪʷʞʝʥʠʝ. ɿʦʥʘ ʩʝʚʝʨʥʝʝ ʨʘʟʣʦʤʘ ɹʝʟʳʤʷʥʥʳʡ ʠʩʧʳʪʳʚʘʝʪ ʨʘʩʪʷʞʝʥʠʝ, ʘ 

ʙʣʦʢ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʄʝʨʢʫʨʴʝʚʩʢʠʤ ʠ ɺʝʨʭʥʝʰʫʤʠʭʠʥʩʢʠʤ ʨʘʟʣʦʤʦʤ, ʩʞʘʪʠʝ. ʇʨʠʥʷʪʦ 

ʨʝʰʝʥʠʝ, ʯʪʦ ʥʘʧʨʘʚʣʝʥʠʷ ʫʩʠʣʠʡ ʙʫʜʫʪ ʟʘʜʘʚʘʪʴʩʷ, ʠʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ɻʅʉʉ-ʥʘʙʣʶʜʝʥʠʡ. 
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ʈʠʩʫʥʦʢ 2.11 ï ʉʪʝʨʝʦʛʨʘʤʤʳ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ ʅʠʞʥʝʢʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ:  

ʘ ï ʚ ʟʦʥʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʄʫʨʘʪʦʚʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʙ ï ʚ ʟʦʥʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʚʣʠʷʥʠʷ ɹʝʟʳʤʷʥʥʦʛʦ ʨʘʟʣʦʤʘ, ʚ ï ʚ ʟʦʥʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʚʪʦʨʦʩʪʝʧʝʥʥʦʛʦ 

ʨʘʟʨʳʚʥʦʛʦ ʥʘʨʫʰʝʥʠʷ, ʛ ï ʚʥʝ ʟʦʥʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʨʘʟʨʳʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ, ʜʘʡʢʦʚʳʡ ʢʦʤʧʣʝʢʩ ʜʦʣʝʨʠʪʦʚ 

ɼʣʷ ʦʮʝʥʢʠ ʢʘʪʝʛʦʨʠʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʨʦʜ ʅʠʞʥʝʢʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʚ 2021-2022 ʛʛ. 

ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʤʘʩʩʠʚʘ RQD (ʤʝʪʦʜʦʤ ʪʨʝʫʛʦʣʴʥʠʢʘ ʥʘ ʩʢʘʣʴʥʦʤ 

ʦʙʥʘʞʝʥʠʠ), ʧʨʦʚʝʜʝʥʘ ʤʘʩʩʦʚʘʷ ʩʲʝʤʢʘ ʪʨʝʱʠʥ ʦʙʥʘʞʝʥʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʝʨʝʦʛʨʘʤʤ ʠ 

ʦʧʨʝʜʝʣʝʥʳ ʧʘʨʘʤʝʪʨʳ ʠʥʜʝʢʩʘ ʢʘʯʝʩʪʚʘ ʤʘʩʩʠʚʘ Q ʧʦ ʅ. ɹʘʨʪʦʥʫ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʝʜʝʥʳ 

ʥʘ 15 ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʣʦʱʘʜʢʘʭ ʩʢʘʣʴʥʳʭ ʦʙʥʘʞʝʥʠʡ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʧʦʣʝʟʥʳʤʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʘʟʥʠʮʳ ʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʘʩʩʠʚʦʚ ʚ ʨʘʟʣʠʯʥʭr ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ (ʪʘʙʣ. 2.3). 

ɼʘʥʥʳʝ ʙʳʣʠ ʦʙʦʙʱʝʥʳ ʚ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ: 

- ʊʠʧ 1. 500-ʤʝʪʨʦʚʘʷ ʟʦʥʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʄʫʨʘʪʦʚʩʢʦʛʦ ʨʘʟʣʦʤʘ. ʄʘʩʩʠʚʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʛʨʘʥʠʪʦʛʥʝʡʩʘʤʠ ʩ ʧʨʦʞʠʣʢʘʤʠ ʢʚʘʨʮʘ ʠ ʜʘʡʢʘʤʠ 

ʜʦʣʝʨʠʪʦʚ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ. 
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- ʊʠʧ 2. ɿʦʥʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʤʝʩʪʥʦʛʦ ʤʘʩʰʪʘʙʘ. 

ʄʘʩʩʠʚʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʛʨʘʥʠʪʦʛʥʝʡʩʘʤʠ ʩ ʧʨʦʞʠʣʢʘʤʠ ʢʚʘʨʮʘ ʠ 

ʜʘʡʢʘʤʠ ʜʦʣʝʨʠʪʦʚ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ. 

- ʊʠʧ 3. ʀʥʪʨʫʟʠʚʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʡʢʘʤʠ ʜʦʣʝʨʠʪʦʚ ʤʦʱʥʦʩʪʴʶ ʜʦ 

10ï20 ʤʝʪʨʦʚ. 

- ʊʠʧ 4. ɺʥʝ ʟʦʥʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ. ʄʘʩʩʠʚʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʤʘʩʩʠʚʥʳʤʠ ʚʳʭʦʜʘʤʠ ʛʨʘʥʠʪʦʛʥʝʡʩʦʚ. 

ʊʘʙʣʠʮʘ 2.3 ï ʉʚʦʜʥʳʝ ʢʘʪʝʛʦʨʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʅʠʞʥʝʢʘʥʩʢʦʛʦ 

ʤʘʩʩʠʚʘ 

ʊʠʧ ʤʘʩʩʠʚʘ ʆʩʥʦʚʥʳʝ ʧʦʨʦʜʳ RQD, % Q 

ʊʠʧ 1. ɿʦʥʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ 

ʄʫʨʘʪʦʚʩʢʦʛʦ ʨʘʟʣʦʤʘ. 
ɻʨʘʥʠʪʦʛʥʝʡʩʳ 44 ï 72 0,5 ï 4,38 

ʊʠʧ 2. ɿʦʥʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ 

ʤʝʩʪʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ 
ɻʨʘʥʠʪʦʛʥʝʡʩʳ 68 ï 87 1,5 ï 7,19 

ʊʠʧ 3. ɺʳʭʦʜʳ ʜʘʝʯʥʳʭ ʜʦʣʝʨʠʪʦʚʳʭ 

ʢʦʤʧʣʝʢʩʦʚ 
ɼʦʣʝʨʠʪʳ 79 ï 90 3,53 ï 11,73 

ʊʠʧ 4. ɺʥʝ ʟʦʥ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʚʣʠʷʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ 
ɻʨʘʥʠʪʦʛʥʝʡʩʳ 69 ï 88 4,44 ï 10,57 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʥʘʠʭʫʜʰʠʝ ʫʩʣʦʚʠʷ ʚ ʟʦʥʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ 

ʄʫʨʘʪʦʚʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʝʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʠ ʩʯʠʪʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʡ ʛʨʘʥʠʮʝʡ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ 

ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ. ɺ ʟʦʥʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʛʣʘʚʥʳʭ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ 

ʨʘʟʣʦʤʦʚ ʤʦʜʝʣʠ ʢʘʯʝʩʪʚʦ ʤʘʩʩʠʚʘ ʠʟʤʝʥʷʝʪʩʷ ʥʝ ʪʘʢ ʦʜʥʦʟʥʘʯʥʦ ʠ ʢʦʨʨʝʣʠʨʫʝʪ, ʩʢʦʨʝʝ, ʩ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʧʦ ʥʠʤ. ʄʘʩʩʠʚʳ ʧʦʨʦʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʜʘʡʢʦʚʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʜʦʣʝʨʠʪʦʚ, ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʥʘʷ ʪʨʝʭʤʝʨʥʘʷ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʫʯʘʩʪʢʘ 

çɽʥʠʩʝʡʩʢʠʡè ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʫʯʘʩʪʢʘ ʠ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ ʧʨʠ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʅɼʉ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ 

ʚʳʨʘʙʦʪʦʢ ʇʀʃ ʩ ʮʝʣʴʶ ʧʨʦʛʥʦʟʘ ʩʦʭʨʘʥʥʦʩʪʠ ʠʟʦʣʷʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜʥʦʛʦ ʤʘʩʩʠʚʘ. 

  



ʆʪʯʝʪ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ɻʝʦʬʠʟʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʈɸʅ ʟʘ 2022 ʛʦʜé  

 
 

36 
 

3 ʈʘʟʚʠʪʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ɿʝʤʣʠ ʠ ʦʢʦʣʦʟʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʐʠʬʨ ʪʝʤʳ: FMWG-2022-0006 
ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ˉ: 122080300204-0 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʟʘʚ. ʣʘʙ., ʜʠʨʝʢʪʦʨ, ʯʣ.-ʢʦʨ. ʈɸʅ ɸ. ɸ. ʉʦʣʦʚʴʝʚ 

3.1 ʀʟʫʯʝʥʠʝ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʦʙʳʪʠʡ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ ʧʦ ʜʘʥʥʳʤ 

ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

3.1.1 ʀʟʫʯʝʥʠʝ ʠʨʨʝʛʫʣʷʨʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʠ ʚʦʣʥ ʜʠʘʧʘʟʦʥʘ ʈʩ5/Pi3 ʧʦ 

ʛʝʦʤʘʛʥʠʪʥʳʤ ʥʘʙʣʶʜʝʥʠʷʤ ʚ ɸɿʈʌ 

ʇʦʩʣʝ ʬʘʟʳ ʨʘʩʰʠʨʝʥʠʷ ʩʫʙʙʫʨʠ, ʥʘ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʤʘʛʥʠʪʥʳʝ ʚʘʨʠʘʮʠʠ 

ʟʘʯʘʩʪʫʶ ʥʘʣʦʞʝʥʳ ʠʨʨʝʛʫʣʷʨʥʳʝ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʝ ʧʫʣʴʩʘʮʠʠ ʪʠʧʘ Pi3 ʩ ʚʨʝʤʝʥʥʳʤʠ 

ʤʘʩʰʪʘʙʘʤʠ 3-15 ʤʠʥ. ʅʘ ʨʠʩ. 3.1 ʧʦʢʘʟʘʥʳ ʛʨʘʬʠʢʠ ʜʣʷ ʩʫʙʙʫʨʴ 09.02.2019 (ʣʝʚʘʷ ʧʘʥʝʣʴ) 

ʠ 02.03.2019 (ʧʨʘʚʘʷ ʧʘʥʝʣʴ) ʧʦ ʜʘʥʥʳʤ ʚʳʩʦʢʦʰʠʨʦʪʥʳʭ ʩʪʘʥʮʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʟʜʘʥʥʫʶ 

ʙʘʟʫ ʜʘʥʥʳʭ ʩʦʚʝʪʩʢʠʭ/ʨʦʩʩʠʡʩʢʠʭ ʘʨʢʪʠʯʝʩʢʠʭ ʤʘʛʥʠʪʥʳʭ ʩʪʘʥʮʠʡ (ʩ 1983 ʛ. ʧʦ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ). ʕʪʠ ʧʫʣʴʩʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ, ʘ ʩʝʨʠʶ 

ʥʝʣʠʥʝʡʥʳʭ ʤʘʛʥʠʪʥʳʭ ʠʤʧʫʣʴʩʦʚ ʩ ʢʨʫʪʳʤʠ ʬʨʦʥʪʘʤʠ. ɹʣʘʛʦʜʘʨʷ ʢʨʫʪʳʤ ʬʨʦʥʪʘʤ ʵʪʠʭ 

ʠʤʧʫʣʴʩʦʚ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦʣʷ ʚʳʩʦʢʘ, ʜʦ dB/dt ~ 20 ʥʊʣ/ʩ. ʕʪʠ ʧʫʣʴʩʘʮʠʠ ʚʳʟʳʚʘʶʪ 

ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʝ ʚʩʧʣʝʩʢʠ ʛʝʦʤʘʛʥʠʪʥʦ-ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʪʦʢʦʚ (ɻʀʊ). ɺʦ ʤʥʦʛʠʭ 

ʩʦʙʳʪʠʷʭ ʩ ʵʢʩʪʨʝʤʘʣʴʥʦ ʙʦʣʴʰʠʤʠ ɻʀʊ ʚʝʣʠʯʠʥʳ ʪʦʢʦʚ ʜʦʩʪʠʛʘʣʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʚʝʣʠʯʠʥʳ (ʜʦ ʩʦʪʝʥ A) ʥʝ ʚʦ ʚʨʝʤʷ ʥʘʯʘʣʘ ʩʫʙʙʫʨʠ, ʘ ʚʦ ʚʨʝʤʷ ʧʦʩʣʝʜʫʶʱʝʡ ʩʝʨʠʠ Pi3/Ps6 

ʠʤʧʫʣʴʩʦʚ.  

ɿʘʯʘʩʪʫʶ ʥʘ ʬʦʥʝ ʦʙʱʝʛʦ ʫʩʠʣʝʥʠʷ ʧʦʣʷ ʚʦ ʚʨʝʤʷ ʩʫʙʙʫʨʴ ʥʘʙʣʶʜʘʶʪʩʷ ʦʪʜʝʣʴʥʳʝ 

ʤʘʢʩʠʤʫʤʳ ʚ ʤʘʛʥʠʪʥʦʤ (> 100 ʥʊʣ) ʠ ʪʝʣʣʫʨʠʯʝʩʢʦʤ ʧʦʣʝ (> 1 ɺ/ʢʤ) ï magnetic 

perturbation events (MPEs). ʕʪʠ ʤʘʢʩʠʤʫʤʳ ʩʠʣʴʥʦ ʣʦʢʘʣʠʟʦʚʘʥʳ, ʪʦ ʝʩʪʴ ʧʠʢ ʥʘ ʦʜʥʦʡ 

ʩʪʘʥʮʠʠ ʤʦʞʝʪ ʙʳʪʴ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʘ 100% ʙʦʣʴʰʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʣʷ ʚ 

ʩʨʝʜʥʝʤ. ʅʘ ʨʠʩ. 3.2 ʜʘʥʳ ʧʨʠʤʝʨʳ ʪʘʢʠʭ ʠʤʧʫʣʴʩʥʳʭ ʚʦʟʤʫʱʝʥʠʡ (ʚ ~ 16 UT ʠ ʚ ~ 05 UT) 

ʚʦ ʚʨʝʤʷ ʫʤʝʨʝʥʥʦʡ ʤʘʛʥʠʪʥʦʡ ʚʦʟʤʫʱʝʥʥʦʩʪʠ. ʌʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʷʶʪ ʛʝʥʝʨʘʮʠʶ ʵʪʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ. ʕʪʠ 

ʤʘʛʥʠʪʥʳʝ ʠʤʧʫʣʴʩʳ ʦʙʳʯʥʦ ʩʚʷʟʘʥʳ ʩ ʣʦʢʘʣʴʥʦʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʝʡ ʘʚʨʦʨʘʣʴʥʦʡ 

ʩʚʝʪʠʤʦʩʪʠ. 
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ʈʠʩʫʥʦʢ 3.1 ï ʇʨʠʤʝʨ ʠʨʨʝʛʫʣʷʨʥʳʭ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʫʣʴʩʘʮʠʡ ʪʠʧʘ Pi3 ʥʘ 

ʬʦʥʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʩʫʙʙʫʨ ɹ09.02.2019 (ʩʣʝʚʘ) ʠ 02.03.2019 (ʩʧʨʘʚʘ). ʉʚʝʨʭʫ ï 

ʚʘʨʠʘʮʠʠ ʧʣʦʪʥʦʩʪʠ ʧʣʘʟʤʳ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ Np, ʩʢʦʨʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ V, 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ Bz. ʈʷʜʦʤ ʩ 

ʤʘʛʥʠʪʦʛʨʘʤʤʘʤʠ (ʅ ʢʦʤʧʦʥʝʥʪʘ) ʪʨʝʫʛʦʣʴʥʠʢʘʤʠ ʧʦʢʘʟʘʥ ʣʦʢʘʣʴʥʳʡ ʧʦʣʜʝʥʴ ʥʘ 

ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ, ʨʦʤʙʘʤʠ ï ʤʝʩʪʥʘʷ ʧʦʣʥʦʯʴ 

 

ʈʠʩʫʥʦʢ 3.2 ï ʇʨʠʤʝʨ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʤʘʛʥʠʪʥʳʭ ʠʤʧʫʣʴʩʦʚ (MPE), 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 09.09.2019 (ʩʣʝʚʘ) ʠ 17.12.2019 (ʩʧʨʘʚʘ). ʆʙʦʟʥʘʯʝʥʠʷ 

ʘʥʘʣʦʛʠʯʥʳ ʨʠʩʫʥʢʫ 3.1  
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3.1.2 ɺʘʨʠʘʮʠʠ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʠ ʪʝʣʣʫʨʠʯʝʩʢʦʛʦ ʧʦʣʝʡ ʢʘʢ ʠʩʪʦʯʥʠʢ ɻʀʊ: 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʦʟʤʫʱʝʥʠʡ ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 

ʈʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʷʭ ʢʦʨʳ ʷʚʣʷʝʪʩʷ 

ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʝʨʝʛʨʫʟʦʢ ʚ ʟʘʟʝʤʣʝʥʥʳʭ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʩʠʩʪʝʤʘʭ. ʆʜʥʘʢʦ ʧʦʣʫʯʠʪʴ ʧʨʷʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʧʦʣʷʭ ʥʝʣʝʛʢʦ. ʂʦʨʨʝʢʪʥʳʡ ʨʘʩʯʝʪ ʪʝʣʣʫʨʠʯʝʩʢʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ ʠ ʪʦʢʦʚ ʪʨʝʙʫʝʪ 

ʥʘʣʠʯʠʷ ʥʝ ʪʦʣʴʢʦ ʜʦʩʪʘʪʦʯʥʦ ʧʣʦʪʥʦʡ ʩʝʪʠ ʤʘʛʥʠʪʦʤʝʪʨʦʚ, ʥʦ ʠ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ ʟʝʤʥʦʡ ʢʦʨʳ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʢ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩ 

ʭʦʨʦʰʝʡ ʪʦʯʥʦʩʪʴʶ ʜʣʷ ʨʘʩʯʝʪʘ ʪʝʣʣʫʨʠʯʝʩʢʠʭ ʧʦʣʝʡ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʤʧʝʜʘʥʩʥʳʤ 

ʩʦʦʪʥʦʰʝʥʠʝʤ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʧʣʦʩʢʦʡ ʚʦʣʥʳ ʠ ʧʣʦʩʢʦʡ ʛʝʦʤʝʪʨʠʠ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ 

ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʧʦʤʝʭʘʤ ʦʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ ʩ ʧʝʨʠʦʜʘʤʠ 

ʦʪ 10 ʜʦ 1000 ʩʝʢʫʥʜ. ɺ ʩʨʝʜʘʭ ʩ ʥʠʟʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʴʶ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩʠʣʴʥʳʭ ʤʘʛʥʠʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪʩʷ, ʪ. ʢ. ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ 

ʪʝʣʣʫʨʠʯʝʩʢʠʝ ʧʦʣʷ ɽ ʠ ʨʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ ʦʢʘʟʳʚʘʶʪʩʷ ʙʦʣʴʰʝ, ʠ ʥʘʚʝʜʝʥʥʳʝ ʪʦʢʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʢʫʪ ʯʝʨʝʟ ʧʨʦʚʦʜʷʱʠʝ ʵʣʝʤʝʥʪʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʝʪʝʡ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʚʦʟʙʫʞʜʘʪʴʩʷ ʟʘʜʘʥʥʳʤ 

ʛʝʦʤʘʛʥʠʪʥʳʤ ʚʦʟʤʫʱʝʥʠʝʤ, ʤʳ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʠʤʧʝʜʘʥʩʘʭ ʟʝʤʥʦʡ 

ʢʦʨʳ, ʚʳʯʠʩʣʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ [Alekseev et al., 2015]. ʂʘʨʪʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 10-ʢʤ ʩʣʦʷ 

ʟʝʤʥʦʡ ʢʦʨʳ S ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3.3. ʅʘʠʙʦʣʴʰʠʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ, ʪ.ʝ. 

ʤʘʣʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠʥʪʝʛʨʘʣʴʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ S ~ 10-5-10-4 ʉʤ/ʤ, ʦʙʣʘʜʘʶʪ ʛʦʨʥʳʝ 

ʧʦʨʦʜʳ ʚ ʨʘʡʦʥʝ ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʂʘʨʝʣʠʠ, ʋʨʘʣʘ, ʅ. ɿʝʤʣʠ ʠ ʏʫʢʦʪʢʠ. 

  
ʈʠʩʫʥʦʢ 3.3 ï ʂʘʨʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʩʨʝʜʥʝʥʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ 

ʚʝʨʭʥʝʛʦ 10-ʢʤ ʩʣʦʷ ʟʝʤʥʦʡ ʢʦʨʳ s[ʉʤ/ʤ] (ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʡ ʤʘʩʰʪʘʙ) ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʌ  
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3.1.3 ʉʧʫʪʥʠʢʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ (1-10 ɻʮ) ʚʦʣʥʦʚʳʭ 

ʚʦʟʤʫʱʝʥʠʡ 

ʇʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚ Swarm ʠʩʩʣʝʜʦʚʘʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʰʫʤʦʚ ʜʠʘʧʘʟʦʥʘ 3-12 ɻʮ ʚ 

F-ʩʣʦʝ ʠʦʥʦʩʬʝʨʳ. ʅʘ ʰʠʨʦʪʘʭ ʧʦʣʷʨʥʦʡ ʰʘʧʢʠ ʠ ʢʘʩʧʘ ʦʙʥʘʨʫʞʝʥ ʤʘʢʩʠʤʫʤ ʚ 

ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʠ ʵʥʝʨʛʠʠ ʢʦʣʝʙʘʥʠʡ. ʅʘ ʨʠʩ. 3.4 ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʠʠ ʥʘʜʧʦʨʦʛʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʧʦ ʜʘʥʥʳʤ ʠʟʤʝʨʝʥʠʡ BY ʢʦʤʧʦʥʝʥʪʳ ʥʘ 

ʩʧʫʪʥʠʢʝ Swarm-A ʜʣʷ ʢʦʛʝʨʝʥʪʥʳʭ ʠʥʪʝʨʚʘʣʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʟʥʘʯʝʥʠʝ ʩʧʝʢʪʨʘʣʴʥʦʡ 

ʢʦʛʝʨʝʥʪʥʦʩʪʠ g2A-C > 0,5. 

 
ʈʠʩʫʥʦʢ 3.4 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʰʠʨʦʪʝ ʠ ʯʘʩʪʦʪʝ ʵʥʝʨʛʠʠ ʢʦʣʝʙʘʥʠʡ ʰʠʨʦʪʥʦʡ (BY) 

ʢʦʤʧʦʥʝʥʪʳ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʜʣʷ ʚʩʝʭ ʥʘʜʧʦʨʦʛʦʚʳʭ (ʚʝʨʭʥʷʷ ʧʘʥʝʣʴ) ʠ 

ʢʦʛʝʨʝʥʪʥʳʭ ʥʘ ʩʧʫʪʥʠʢʘʭ A ʠ C (ʥʠʞʥʷʷ ʧʘʥʝʣʴ) ʢʦʣʝʙʘʥʠʡ 

ʇʦ ʜʘʥʥʳʤ ʜʚʫʭ ʩʧʫʪʥʠʢʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʙʣʶʜʘʝʤʳʝ ʩʠʛʥʘʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʚʦʣʥʦʚʳʝ ʧʘʢʝʪʳ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 5-10 ʧʝʨʠʦʜʦʚ, ʥʘʙʣʶʜʘʝʤʳʝ ʩ ʤʘʣʦʡ ʟʘʜʝʨʞʢʦʡ ʥʘ 

ʩʧʫʪʥʠʢʘʭ, ʨʘʟʥʝʩʝʥʥʳʭ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 40-160 ʢʤ (ʨʠʩ. 3.5). ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʩʚʷʟʘʥʳ ʩ ʧʨʦʪʦʥʥʦ-ʮʠʢʣʦʪʨʦʥʥʳʤʠ ʚʦʣʥʘʤʠ ʚ ʨʘʡʦʥʝ 

ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʟʘʤʢʥʫʪʳʤʠ ʠ ʦʪʢʨʳʪʳʤʠ ʩʠʣʦʚʳʤʠ ʣʠʥʠʷʤʠ. 
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ʈʠʩʫʥʦʢ 3.5 ï ʇʨʠʤʝʨ ʢʦʛʝʨʝʥʪʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ 

ʧʦʩʣʝʧʦʣʫʜʝʥʥʦʤ ʩʝʢʪʦʨʝ ʥʘ ʩʧʫʪʥʠʢʘʭ A ʠ C 17 ʩʝʥʪʷʙʨʷ 2016 ʛ. (DOY = 261). ʉʣʝʚʘ 

ʥʘʧʨʘʚʦ: ʩʠʛʥʘʣ ʚʦ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ, ʩʧʝʢʪʨʳ PSD, ʩʧʝʢʪʨʘʣʴʥʘʷ ʢʦʛʝʨʝʥʪʥʦʩʪʴ ʠ 

ʨʘʟʥʦʩʪʴ ʬʘʟ 

3.1.4 ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʚʳʯʠʩʣʝʥʠʝ ʂ-ʠʥʜʝʢʩʘ ʚ ʢʚʘʟʠʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʥʘ 

ʙʘʟʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʄɸ ʜʣʷ ʚʳʜʝʣʝʥʠʷ Sq-ʚʘʨʠʘʮʠʠ 

ʀʩʩʣʝʜʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ K-ʠʥʜʝʢʩʘ ʛʝʦʤʘʛʥʠʪʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʧʧʘʨʘʪʘ ʜʠʩʢʨʝʪʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ɼʄɸ). 

ɺʳʜʝʣʝʥʠʝ ʩʫʪʦʯʥʦʡ ʚʘʨʠʘʮʠʠ Sq ʧʦ ʤʘʛʥʠʪʦʛʨʘʤʤʘʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʘʠʙʦʣʝʝ ʩʧʦʢʦʡʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʩʫʪʦʢ ʧʦ ʧʦʨʦʛʦʚʳʤ ʟʥʘʯʝʥʠʷʤ ʤʝʨʳ ʘʥʦʤʘʣʴʥʦʩʪʠ (ʄɸ)  

[Soloviev et al., 2016]. ʉʚʷʟʥʦʩʪʴ ʠʥʪʝʨʚʘʣʦʚ ʚʦʟʤʫʱʝʥʥʦʛʦ ʠ ʩʧʦʢʦʡʥʦʛʦ ʧʦʣʷ ʜʦʩʪʠʛʘʝʪʩʷ 

ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʘ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʘʥʦʤʘʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ. ɺʳʜʝʣʝʥʥʳʝ 

ʚʦʟʤʫʱʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʟʘʤʝʥʷʶʪʩʷ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʥʳʤʠ ʤʠʥʫʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ Sq-ʚʘʨʠʘʮʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʄɸ ʧʦʟʚʦʣʠʣʦ ʙʦʣʝʝ ʪʦʯʥʦ ʣʦʢʘʣʠʟʦʚʘʪʴ ʦʙʣʘʩʪʠ 

ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʨʘʩʯʝʪʝ Sq (ʨʠʩ. 3.6). ʆʢʦʥʯʘʪʝʣʴʥʦ ʦʧʝʨʘʪʠʚʥʳʡ ʂ-ʠʥʜʝʢʩ 

ʩʪʨʦʠʪʩʷ ʧʫʪʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʥʞʠʨʦʚʘʥʠʷ ʚʦʟʤʫʱʝʥʠʡ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʨʘʩʩʯʠʪʘʥʥʦʡ Sq-ʚʘʨʠʘʮʠʠ.  



ʆʪʯʝʪ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ɻʝʦʬʠʟʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʈɸʅ ʟʘ 2022 ʛʦʜé  

 
 

 41 

 

ʈʠʩʫʥʦʢ 3.6 ï ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ (ʢʨʘʩʥʳʡ ʮʚʝʪ), ʚʳʯʠʩʣʝʥʥʳʝ ʧʦ ʥʦʚʦʡ ʤʝʪʦʜʠʢʝ 

Sq-ʚʘʨʠʘʮʠʠ (ʟʝʣʝʥʳʡ ʮʚʝʪ) ʠ K-ʠʥʜʝʢʩ (ʩʠʥʷʷ ʛʠʩʪʦʛʨʘʤʤʘ) ʧʦ ʜʘʥʥʳʤ 

ʦʙʩʝʨʚʘʪʦʨʠʠ SPG ʟʘ ʥʦʷʙʨʴ-ʜʝʢʘʙʨʴ 2022 ʛ. 

3.1.5 ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʄʇɿ ʚʦ ʚʨʝʤʷ ʛʝʦʤʘʛʥʠʪʥʳʭ 

ʙʫʨʴ ʥʘ ʧʘʨʘʤʝʪʨʳ ʪʨʘʝʢʪʦʨʠʠ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥʳ ʧʨʠ ʛʝʦʤʘʛʥʠʪʥʦʡ 

ʥʘʚʠʛʘʮʠʠ 

ʀʩʩʣʝʜʦʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʦ ʚʨʝʤʷ 

ʯʝʪʳʨʝʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʨʴ (ʠʥʜʝʢʩʳ Dst ʦʪ - 98 ʜʦ - 174 ʥʊʣ ʠ AE ʦʪ 1428 ʜʦ 2677 ʥʊʣ) ʥʘ 

ʢʣʶʯʝʚʳʝ ʧʘʨʘʤʝʪʨʳ ʪʨʘʝʢʪʦʨʠʠ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥʳ ʧʨʠ ʥʘʚʠʛʘʮʠʠ ʧʦ ʛʝʦʤʘʛʥʠʪʥʦʤʫ 

ʧʦʣʶ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʧʘʨʘʣʣʝʣʴʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʄʇɿ ʥʘ ʦʙʩʝʨʚʘʪʦʨʠʠ ʥʝ ʧʨʦʚʦʜʠʪʩʷ. 

ʆʪʢʣʦʥʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʢʚʘʞʠʥʳ ʦʪ ʧʨʦʝʢʪʥʳʭ ʠ ʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʛʝʦʤʘʛʥʠʪʥʦʡ ʰʠʨʦʪʳ ʙʳʣʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʥʘ ʧʨʠʤʝʨʝ ʥʝʙʦʣʴʰʦʛʦ 500-ʤʝʪʨʦʚʦʛʦ 

ʦʪʨʝʟʢʘ ʩʢʚʘʞʠʥʳ, ʧʨʦʣʦʞʝʥʥʦʛʦ ʚʩʝʛʦ ʟʘ 1 ʩʫʪʢʠ (ʨʠʩ. 3.7). 

ʇʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʙʫʨʴ ʚ ʧʝʨʠʦʜ ʤʘʢʩʠʤʫʤʘ ʚʦʟʤʫʱʝʥʠʡ ʩ 

ʨʦʩʪʦʤ ʛʝʦʤʘʛʥʠʪʥʦʡ ʰʠʨʦʪʳ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʥʦʨʤʘ L1, 

ʥʦʨʤʘ L2, ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ) ʧʘʨʘʤʝʪʨʦʚ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ ʠ 

ʠʭ ʦʪʢʣʦʥʝʥʠʡ. ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʡ ʦʪʯʝʪʣʠʚʦ 

ʚʳʨʘʞʝʥʳ ʧʠʢʠ ʥʘ ʰʠʨʦʪʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʣʦʞʝʥʠʶ ʘʚʨʦʨʘʣʴʥʦʛʦ ʦʚʘʣʘ (ʨʠʩ. 3.8). 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ ʬʘʢʪʠʯʝʩʢʠʝ ʘʟʠʤʫʪʘʣʴʥʳʝ ʫʛʣʳ ʩʢʚʘʞʠʥʳ ʧʨʠʥʠʤʘʶʪ 

ʥʝʜʦʧʫʩʪʠʤʳʝ ʦʪʢʣʦʥʝʥʠʷ (> 2ʦ), ʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʢʨʠʚʣʝʥʠʷ ʩʪʚʦʣʘ ʥʘ 10 ʤ ʜʦʩʪʠʛʘʝʪ 

ʚʝʣʠʯʠʥʳ ʧʦʯʪʠ 2,5 ʛʨʘʜʫʩʦʚ ʥʘ 10 ʤ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʥʝʜʦʧʫʩʪʠʤʦ. 
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ʈʠʩʫʥʦʢ 3.7 ï ʇʨʠʤʝʨ ʨʘʩʯʝʪʘ ʪʨʘʝʢʪʦʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʴʥʦʡ ʩʢʚʘʞʠʥʳ ʚʜʦʣʴ 

ʜʣʠʥʳ ʩʪʚʦʣʘ L (ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʦʩʴ) ʧʨʠ ʙʫʨʝʥʠʠ ʚʦ ʚʨʝʤʷ ʤʘʛʥʠʪʥʦʡ ʙʫʨʠ 

06-11.09.2017 ʛ. ʥʘ ʚʠʨʪʫʘʣʴʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ (ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʙʩʝʨʚʘʪʦʨʠʠ 

çɼʠʢʩʦʥè). ʇʨʦʝʢʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʥʳ ʙʝʣʳʤʠ ʢʨʫʞʢʘʤʠ, 

ʬʘʢʪʠʯʝʩʢʠʝ ï ʯʝʨʥʳʤʠ. ʂʨʘʩʥʳʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʧʦʢʘʟʘʥʳ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʝ ʦʪʢʣʦʥʝʥʠʷ 

 

ʈʠʩʫʥʦʢ 3.8 ï ʆʙʦʙʱʝʥʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ çʤʘʢʩʠʤʘʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷè 

ʟʘ 8 ʩʝʥʪʷʙʨʷ 2017 ʛ. (ʛʝʦʤʘʛʥʠʪʥʘʷ ʙʫʨʷ 06-11.09.2017). ʇʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ 

ʚʠʨʪʫʘʣʴʥʳʝ ʩʢʚʘʞʠʥʳ ʫʧʦʨʷʜʦʯʝʥʳ ʧʦ ʫʙʳʚʘʥʠʶ ʰʠʨʦʪʳ; ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʯʝʨʪʦʡ 

ʧʦʢʘʟʘʥʳ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʦʪʢʣʦʥʝʥʠʷ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʩʢʚʘʞʠʥʳ  



ʆʪʯʝʪ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ɻʝʦʬʠʟʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʈɸʅ ʟʘ 2022 ʛʦʜé  

 
 

 43 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʝʪ ʙʳʩʪʨʳʭ ʚʘʨʠʘʮʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʨʠ 

ʧʦʤʦʱʠ ʚʳʩʦʢʦʪʦʯʥʦʡ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ 

ʵʣʝʤʝʥʪʦʤ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʜʦʙʳʯʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʚ ɸʨʢʪʠʢʝ. 

ɸʇʂ ʄɸɻʅʋʉ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʬʫʥʢʮʠʦʥʘʣʫ, ʥʘ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚ ʩʠʩʪʝʤʝ 

ʠʤʝʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʪʦʣʴʢʦ ʦ ʪʝʢʫʱʝʤ ʫʨʦʚʥʝ ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʥʦ ʠ ʦ 

ʧʦʩʣʝʜʥʝʤ ʤʘʛʥʠʪʦʩʧʦʢʦʡʥʦʤ ʜʥʝ (ʨʠʩ. 3.9). ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʧʝʨʘʪʠʚʥʦʡ ʦʮʝʥʢʠ ʦʪʢʣʦʥʝʥʠʡ ʧʦʣʷ ʦʪ ʝʛʦ ʩʧʦʢʦʡʥʦʛʦ ʫʨʦʚʥʷ ʚ ʟʘʜʘʥʥʦʡ ʪʦʯʢʝ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʈʘʩʩʯʠʪʳʚʘʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʩʢʚʘʞʠʥʳ ʧʦ ʜʘʥʥʳʤ ʟʘ 

ʧʦʩʣʝʜʥʠʡ ʤʘʛʥʠʪʦʩʧʦʢʦʡʥʳʡ ʜʝʥʴ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʧʣʘʥʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʤʠʥʠʤʘʣʴʥʳ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ, ʯʪʦ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʨʨʝʢʪʥʫʶ ʥʘʚʠʛʘʮʠʶ ʙʫʨʦʚʦʡ ʢʦʣʦʥʥʳ ʚʦ ʚʨʝʤʷ ʩʠʣʴʥʳʭ 

ʛʝʦʤʘʛʥʠʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ. 

 

ʈʠʩʫʥʦʢ 3.9 ï ʇʦʩʣʝʜʥʠʡ ʤʘʛʥʠʪʦʩʧʦʢʦʡʥʳʡ ʜʝʥʴ (30.08.2017, ʚʳʜʝʣʝʥ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ) ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʙʫʨʠ 07-11.09.2017, ʦʧʨʝʜʝʣʝʥʥʳʡ ɸʇʂ ʄɸɻʅʋʉ 

ʧʦ ʜʘʥʥʳʤ ʢʦʤʧʦʥʝʥʪʳ E ʤʘʛʥʠʪʥʦʡ ʩʪʘʥʮʠʠ KHS. ʉʠʥʷʷ ʤʘʨʢʠʨʦʚʢʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʦʥʦʚʳʤ ʟʥʘʯʝʥʠʷʤ ʠʩʭʦʜʥʦʡ ʤʘʛʥʠʪʦʛʨʘʤʤʳ, ʟʝʣʝʥʳʡ ï ʩʣʘʙʳʤ 

ʘʥʦʤʘʣʠʷʤ, ʬʠʦʣʝʪʦʚʳʡ ï ʘʥʦʤʘʣʠʷʤ ʠ ʢʨʘʩʥʳʡ ï ʩʠʣʴʥʳʤ ʘʥʦʤʘʣʠʷʤ 

(http://geomag.gcras.ru)  

3.2 ʈʘʟʚʠʪʠʝ ʜʠʩʢʨʝʪʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʛʝʦʬʠʟʠʢʠ 

ɿʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ɼʄɸ ʨʘʟʚʠʚʘʣʩʷ ʧʦ ʯʝʪʳʨʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. ʇʝʨʚʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ DPS-ʢʣʘʩʪʝʨʠʟʘʮʠʠ (ʨʠʩ. 3.10). ʇʦʣʫʯʝʥʥʘʷ ʠʪʝʨʘʮʠʦʥʥʘʷ 

ʩʭʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʘ DPS (ʨʠʩ. 3.11) ʦʢʘʟʘʣʘʩʴ ʵʬʬʝʢʪʠʚʥʝʝ ʦʙʳʯʥʦʡ ʠ ʥʘʰʣʘ 

ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʘʥʘʣʠʟʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʘʪʘʣʦʛʦʚ. ɺʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ 

ʧʨʦʜʦʣʞʝʥʠʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʟʘʧʠʩʝʡ ʥʘ ʙʘʟʝ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ. ʅʦʚʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʣʠ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʦʜʚʠʞʝʥʠʝʤ ʠ ʥʘʰʣʠ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʘʥʘʣʠʟʝ 

ʤʘʛʥʠʪʥʳʭ ʙʫʨʴ (ʨʠʩ. 3.12). ʊʨʝʪʴʝ ʠ ʯʝʪʚʝʨʪʦʝ ʥʘʧʨʘʚʣʝʥʠʷ (ʜʠʩʢʨʝʪʥʳʝ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʠ ʜʠʩʢʨʝʪʥʳʡ ʚʝʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʥʘ ʦʩʥʦʚʝ ʨʝʛʨʝʩʩʠʦʥʥʳʭ 

http://geomag.gcras.ru/
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ʧʨʦʠʟʚʦʜʥʳʭ ʠ ʧʨʦʝʢʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ) ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ ʵʪʦʤ ʛʦʜʫ. ʉʜʝʣʘʥʳ ʧʝʨʚʳʝ 

ʫʩʧʝʰʥʳʝ ʰʘʛʠ (ʨʠʩ. 3.13, 3.14). 

 

ʈʠʩʫʥʦʢ 3.10 ï ɹʣʦʢ-ʩʭʝʤʘ ἎἜἡ-ʘʣʛʦʨʠʪʤʘ 

 

ʈʠʩʫʥʦʢ 3.11 ï ɿʘʚʠʩʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ἎἜἡ ʦʪ ʫʨʦʚʥʷ 
ʵʢʩʪʨʝʤʘʣʴʥʦʩʪʠ:  

ʘ ï ʠʩʭʦʜʥʳʡ ʤʘʩʩʠʚ; ʙ ï ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥ ʨʝʟʫʣʴʪʘʪ ╧♫  ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ 

DPS; ɓ = 0,02; ʚ ï ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥ ʨʝʟʫʣʴʪʘʪ ʧʨʠ ♫ ȟ ;ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ 

ʧʦʢʘʟʘʥ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʥʘ ʜʦʧʦʣʥʝʥʠʠ ╧♫ , ɓ = 0,02, ʩʠʥʠʡ ʢʣʘʩʪʝʨ ï 

ʨʝʟʫʣʴʪʘʪ ʝʱʸ ʦʜʥʦʛʦ ʧʝʨʝʭʦʜʘ ʢ ʜʦʧʦʣʥʝʥʠʶ 

 
ʈʠʩʫʥʦʢ 3.12 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʤʝʪʦʜʦʤ ɼʄɸ ʥʘ ʧʨʠʤʝʨʝ 

ʨʘʟʙʦʨʘ ʤʘʛʥʠʪʥʦʡ ʙʫʨʠ, ʧʨʦʠʟʦʰʝʜʰʝʡ 3-4 ʥʦʷʙʨʷ 2011 ʛ.: ʟʘʧʠʩ ɹʢʦʤʧʦʥʝʥʪ rY ʥʘ 

ʦʙʩʝʨʚʘʪʦʨʠʠ WSE (çɹʝʣʦʝ ʤʦʨʝè, 1600 ʪʦʯʝʢ) (ʩʚʝʨʭʫ), ʚʳʧʨʷʤʣʝʥʠʝ 

çʕʥʝʨʛʠʷè (ʩʥʠʟʫ). ʎʚʝʪʘʤʠ ʧʦʤʝʯʝʥʳ ʨʘʟʣʠʯʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʷʜʘ (ʩʤ. ʣʝʛʝʥʜʫ)  

(ʘ) (ʙ) (ʚ) 
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(ʘ)     (ʙ) 

 

(ʚ) 

ʈʠʩʫʥʦʢ 3.13 ï ʌʫʥʢʮʠʷ █◄ (ʘ), ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ 
▀

▀◄
●◄ ●◄ █◄ (ʙ), ʨʘʟʥʦʤʘʩʰʪʘʙʥʘʷ ʧʦ p ʢʘʨʪʠʥʘ ʨʝʰʝʥʠʡ ʧʨʝʜʣʦʞʝʥʥʳʤ 

ʤʝʪʦʜʦʤ (ʚ) 

 

ʈʠʩʫʥʦʢ 3.14 ï ʀʥʪʝʨʧʦʣʷʮʠʷ ʚʝʢʪʦʨʥʦʛʦ ʧʦʣʷ ʧʦ ʜʘʥʥʳʤ, ʟʘʜʘʥʥʳʤ ʥʘ ʩʪʘʥʮʠʷʭ 

(ʢʨʘʩʥʳʝ ʩʪʨʝʣʢʠ): ʢʫʙʠʯʝʩʢʠʤʠ ʩʧʣʘʡʥʘʤʠ (ʩʣʝʚʘ) ʠ ʥʘ ʦʩʥʦʚʝ ʤʝʨ ʜʘʣʴʥʦʩʪʠ ɼʄɸ 

(ʩʧʨʘʚʘ). ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʜʝʘʢʪʠʚʠʨʦʚʘʥʘ ʩʪʘʥʮʠʷ 1 (ʟʝʣʝʥʘʷ ʩʪʨʝʣʢʘ) 

ʊʘʢʞʝ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʩʷ ʥʦʚʳʡ ʘʣʛʦʨʠʪʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ 

ʠʥʪʝʨʧʦʣʷʮʠʠ ʨʷʜʦʚ ʜʘʥʥʳʭ, ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʥʘ ʩʬʝʨʝ (ʜʠʥʘʤʠʯʝʩʢʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ). 

ʉʦʟʜʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʥʳʝ ʚʨʝʤʝʥʥӢrʝ ʨʷʜʳ, ʠʭ ʧʝʨʚʳʝ ʠ 

ʚʪʦʨʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʚ ʪʦʯʢʝ ʥʘ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʢʨʫʞʘʶʱʠʭ ʪʦʯʝʢ, ʪʘʢ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʩʚʦʡʩʪʚ ʚʨʝʤʝʥʥʳʭ 

ʨʷʜʦʚ (ʨʠʩ. 3.15). ʇʦʣʫʯʝʥʳ ʦʮʝʥʢʠ ʉʂʆ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʪʦʯʢʠ ʨʘʩʯʸʪʘ ʜʦ 

ʪʦʯʝʢ ʩ ʨʷʜʘʤʠ ʜʘʥʥʳʭ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʙʣʠʞʘʡʰʠʭ ʢ ʪʦʯʢʝ ʨʘʩʯʸʪʘ ʪʦʯʝʢ ʩ ʨʷʜʘʤʠ 

ʜʘʥʥʳʭ. ʆʜʥʦʡ ʠʟ ʧʝʨʩʧʝʢʪʠʚ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʵʚʦʣʶʮʠʠ ʛʣʘʚʥʦʛʦ 
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ʤʘʛʥʠʪʥʦʛʦ ʧʦʣ̫, ʝʛʦ ʚʝʢʦʚʦʡ ʚʘʨʠʘʮʠʠ ʠ ʚʝʢʦʚʦʛʦ ʫʩʢʦʨʝʥʠʷ ʧʦ ʨʷʜʘʤ ʥʘʟʝʤʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ. ʄʝʪʦʜ ʤʦʞʝʪ ʠʤʝʪʴ ʧʨʠʣʦʞʝʥʠʷ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʘʥʘʣʦʛʠʯʥʳʭ ʟʘʜʘʯʘʭ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʠʭ ʨʘʙʦʪʫ ʩ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʳʤʠ ʜʘʥʥʳʤʠ. 

 

(ʘ)      (ʙ) 

ʈʠʩʫʥʦʢ 3.15 ï ʇʨʠʤʝʨ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʧʝʨʚʦʡ (ʘ) ʠ ʚʪʦʨʦʡ (ʙ) 

ʧʨʦʠʟʚʦʜʥʦʡ ʚ ʪʦʯʢʝ ʨʘʩʯʸʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʪʘʣʦʥʥʳʤ ʚʨʝʤʝʥʥʳʤ ʨʷʜʦʤ ʜʣʷ 

ʨʘʟʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ 0Á ʜʦ 45Á 

3.3 ʀʟʫʯʝʥʠʝ ʙʳʩʪʨʳʭ ʚʘʨʠʘʮʠʡ ʛʣʘʚʥʦʛʦ ʄʇɿ 

3.3.1 ʇʦʩʪʨʦʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚʝʢʦʚʦʛʦ ʭʦʜʘ ʛʣʘʚʥʦʛʦ ʄʇɿ ʧʦ 

ʩʢʘʣʷʨʥʳʤ ʩʧʫʪʥʠʢʦʚʳʤ ʥʘʙʣʶʜʝʥʠʷʤ 1964 ʠ 1970 ʛʛ. 

ʆʩʥʦʚʥʘʷ ʮʝʥʥʦʩʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʨʘʟʣʦʞʝʥʠʷ ʛʣʘʚʥʦʛʦ ʄʇɿ ʧʦ 

ʩʬʝʨʠʯʝʩʢʠʤ ʛʘʨʤʦʥʠʢʘʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝ ʩʪʦʣʴʢʦ ʨʘʩʩʯʠʪʘʪʴ ʤʛʥʦʚʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʷ, ʩʢʦʣʴʢʦ ʦʮʝʥʠʪʴ ʠʭ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʦ ʚʨʝʤʝʥʠ (ʚʝʢʦʚʦʡ ʭʦʜ, ɺʍ). ʇʦ 

ʠʩʪʦʨʠʯʝʩʢʠʤ ʩʢʘʣʷʨʥʳʤ ʥʘʙʣʶʜʝʥʠʷʤ ʄʇɿ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʩʧʫʪʥʠʢʘʤʠ 

ʂʦʩʤʦʩ-49 ʠ ʂʦʩʤʦʩ-321 ʚ 1964 ʠ 1970 ʛʛ., ʙʳʣʠ ʧʦʩʪʨʦʝʥ r ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ 

ʤʦʜʝʣʠ ɺʍ ʟʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʧʦʭʠ (N-1 ʠ N-2). ʆʥʠ ʫʯʠʪʳʚʘʶʪ çɻʬʬʝʢʪ ɹʘʢʫʩʘè, 

ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʥʝʦʜʥʦʟʥʘʯʥʳʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʧʦʣʥʦʛʦ ʚʝʢʪʦʨʘ ʄʇɿ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʥʚʝʨʩʠʠ ʪʦʣʴʢʦ ʩʢʘʣʷʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʛʥʦʟʥʳʝ ʟʥʘʯʝʥʠʷ ɺʍ 

1964-1970 ʛʛ. ʩʦʛʣʘʩʥʦ ʵʪʠʤ ʤʦʜʝʣʷʤ ʛʦʨʘʟʜʦ ʙʣʠʞʝ ʢ ʟʥʘʯʝʥʠʷʤ ʵʪʘʣʦʥʥʦʡ ʤʦʜʝʣʠ IGRF, 

ʯʝʤ ɺʍ ʧʦ ʧʦʩʪʨʦʝʥʥʳʤ ʨʘʥʝʝ ʤʦʜʝʣʷʤ M-1 [ɼʦʣʛʠʥʦʚ ʠ ʜʨ., 1967] ʠ 

M-2 [ɼʦʣʛʠʥʦʚ ʠ ʜʨ., 1976], ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥ r ʥʘ ʪʝʭ ʞʝ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ 

(ʨʠʩ. 3.16, 3.17). ʊʦʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ N-1 ʠ N-2 ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘ, 
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ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠʟʤʝʨʝʥʠʡ 

1964 ʠ 1970 ʛʛ., ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʠʭ ʧʦʩʪʨʦʝʥʠʷ. 

  

(ʘ)      (ʙ) 

ʈʠʩʫʥʦʢ 3.16 ï ʂʘʨʪʳ ʚʝʢʦʚʦʛʦ ʭʦʜʘ 1964-1970 ʛʛ. (Z-ʢʦʤʧʦʥʝʥʪʘ, ʥʊʣ/ʛʦʜ) 

ʩʦʛʣʘʩʥʦ IGRF (ʘ) ʠ ʥʦʚʳʤ ʤʦʜʝʣʷʤ N-1 (1964) ʠ N-2 (1970) (ʙ) 

 

(ʘ)      (ʙ) 

ʈʠʩʫʥʦʢ 3.17 ï ʉʧʝʢʪʨʳ ʤʦʱʥʦʩʪʠ ʤʦʜʝʣʝʡ IGRF, M-1,2 ʠ N-1,2 ʠ ʠʭ ʨʘʟʥʦʩʪʝʡ ʩ 

IGRF ʟʘ 1964 ʛ. (ʘ) ʠ 1970 ʛ. (ʙ) ʥʘ ʩʬʝʨʝ ʩʦ ʩʨʝʜʥʠʤ ʟʝʤʥʳʤ ʨʘʜʠʫʩʦʤ 6371,2 ʢʤ 

3.3.2 ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ ʛʝʦʤʘʛʥʠʪʥʳʭ ʜʞʝʨʢʦʚ 2017 ʠ 2020 ʛʛ. ʧʦ ʦʧʝʨʘʪʠʚʥʳʤ 

ʦʙʩʝʨʚʘʪʦʨʩʢʠʤ ʥʘʙʣʶʜʝʥʠʷʤ 

ɺ ʦʪʥʦʰʝʥʠʠ ʜʘʥʥʳʭ ʤʘʛʥʠʪʥʳʭ ʦʙʩʝʨʚʘʪʦʨʠʡ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛè (IAGA-ʢʦʜ SPG, 

ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣ.) ʠ çʂʣʠʤʦʚʩʢʘʷè (IAGA-ʢʦʜ KLI, ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣ.) ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʦʣʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ɸʇʂ ʄɸɻʅʋʉ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʚʘʟʠʦʢʦʥʯʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʚʳʩʦʢʦʛʦ 

ʢʘʯʝʩʪʚʘ. ʇʦʩʣʝʜʥʠʝ ʜʘʥʥʳʝ ʪʘʢʦʛʦ ʫʨʦʚʥʷ ʚʩʝʛʜʘ ʜʦʩʪʫʧʥʳ ʟʘ ʤʝʩʷʮ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ 

ʪʝʢʫʱʝʤʫ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʟʘ ʧʝʨʠʦʜ 2015-2022 ʛʛ. ʙʳʣ ʦʧʝʨʘʪʠʚʥʦ ʜʝʪʝʢʪʠʨʦʚʘʥ 

ʜʞʝʨʢ 2020 ʛ., ʘ ʪʘʢʞʝ ʚʳʜʝʣʝʥ ʜʞʝʨʢ 2017 ʛ. (ʨʠʩ. 3.18). ʅʦʚʠʟʥʘ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ 

ʪʘʢʞʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʜʞʝʨʢ 2020 ʛ. ʧʦʢʘ ʥʝ ʜʝʪʝʢʪʠʨʦʚʘʥ ʥʠ ʦʜʥʦʡ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʤʦʜʝʣʝʡ ʛʣʘʚʥʦʛʦ ʄʇɿ ʚ ʩʠʣʫ ʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʦʙʥʦʚʣʝʥʠʷ. ʈʘʥʝʝ ʦ ʥʝʤ 

ʩʦʦʙʱʘʣʦʩʴ ʣʠʰʴ ʚ ʨʘʙʦʪʝ [Pav·n-Carrasco et al., 2021], ʚ ʢʦʪʦʨʦʡ ʘʚʪʦʨʳ ʘʥʘʣʠʟʠʨʦʚʘʣʠ 

ʧʨʷʤʳʝ ʛʝʦʤʘʛʥʠʪʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʩʧʫʪʥʠʢʦʚ ʩʦʟʚʝʟʜʠʷ Swarm ʟʘ 2015-2021 ʛʛ. ʆʙʘ ʜʞʝʨʢʘ 
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ʧʨʦʜʦʣʞʘʶʪ ʪʨʝʭʣʝʪʥʶʶ ʢʚʘʟʠʧʝʨʠʦʜʠʯʥʦʩʪʴ, ʥʘʙʣʶʜʘʝʤʫʶ ʩ ʥʘʯʘʣʘ ʠʟʫʯʝʥʠʷ ʙʳʩʪʨʳʭ 

ʚʘʨʠʘʮʠʡ ʛʣʘʚʥʦʛʦ ʄʇɿ. ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʜʪʚʝʨʞʜʘʝʪ ʛʠʧʦʪʝʟʫ ʦ ʚʦʣʥʦʚʦʡ 

ʧʨʠʨʦʜʝ ʩʪʦʷʱʠʭ ʟʘ ʥʠʤʠ ʧʨʦʮʝʩʩʦʚ ʚ ʞʠʜʢʦʤ ʷʜʨʝ. 

 

(ʘ) 

 

(ʙ) 

ʈʠʩʫʥʦʢ 3.18 ï ɺʝʢʦʚʦʡ ʭʦʜ ʢʦʤʧʦʥʝʥʪ X (ʩʚʝʨʭʫ), Y (ʧʦʩʝʨʝʜʠʥʝ) ʠ Z (ʩʥʠʟʫ) ʧʦ 

ʜʘʥʥʳʤ ʦʙʩʝʨʚʘʪʦʨʠʡ SPG (ʘ) ʠ KLI (ʙ). ɿʝʣʝʥʳʤ ʦʙʦʟʥʘʯʝʥʦ ʟʥʘʯʝʥʠʝ ɺʍ, 

ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʧʦ ʩʨʝʜʥʝʤʝʩʷʯʥʳʤ ʜʘʥʥʳʤ, ʩ ʫʢʘʟʘʥʠʝʤ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ; 

ʯʝʨʥʳʤ ʦʙʦʟʥʘʯʝʥʘ ʩʛʣʘʞʝʥʥʘʷ ʢʨʠʚʘʷ. ɺʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʜʝʪʝʢʪʠʨʦʚʘʥʥʳʭ 

ʜʞʝʨʢʦʚ 2017-2018 ʠ 2020 ʛʛ. ʦʪʤʝʯʝʥʳ ʞʠʨʥʳʤʠ ʣʠʥʠʷʤʠ 

3.3.3 ʅʝʛʘʫʩʩʦʚʳ ʥʝʚʷʟʢʠ ʥʘ ʧʨʠʤʝʨʝ ʨʘʩʭʦʞʜʝʥʠʡ ʤʝʞʜʫ ʨʝʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ 

Swarm ʠ ʤʦʜʝʣʴʶ ʛʣʘʚʥʦʛʦ ʄʇɿ 

ʇʨʝʜʩʪʘʚʣʝʥ ʧʦʜʭʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ ʜʘʚʘʪʴ ʯʠʩʣʝʥʥʫʶ ʦʮʝʥʢʫ ʥʝʛʘʫʩʩʦʚʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʦʣʫʯʘʝʤʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʤʝʰʠʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʛʘʫʩʩʦʚʳʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʚ ʜʘʥʥʳʭ. ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʣʦʞʝʥʠʝ 

ʠʟʚʝʩʪʥʦʛʦ ʯʠʩʣʝʥʥʦʛʦ ʤʝʪʦʜʘ ʢ ʘʥʘʣʠʟʫ ʥʝʚʷʟʦʢ ʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ 

ʥʦʚʳʤ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʥʘʙʣʶʜʘʝʤʘʷ ʥʝʚʷʟʢʘ ɗ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ ʦʪʜʝʣʴʥʳʭ 

ʛʘʫʩʩʦʚʩʢʠʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʩ ʥʫʣʝʚʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʦʞʠʜʘʥʠʷʤʠ ʠ ʩʣʫʯʘʡʥʳʤʠ 

ʜʠʩʧʝʨʩʠʷʤʠ ɓ2. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʤʳ ʫʪʚʝʨʞʜʘʝʤ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʣʫʯʘʡʥʦʡ 
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ʚʝʣʠʯʠʥʳ ɓ ʤʦʞʝʪ ʙʳʪʴ ʭʦʨʦʰʦ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʦ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʩ ʬʫʥʢʮʠʝʡ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ: 

Ὢ ὸ
ρ

ὸίЍς“
ÅØÐ

ÌÎὸ

ςί
                                                   σȢρ 

ʅʘʤʠ ʚʳʚʝʜʝʥʘ ʥʝʧʨʝʨʳʚʥʘʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ ʧʣʦʪʥʦʩʪʠ ʩʤʝʰʘʥʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʜʣʷ ʫʤʝʨʝʥʥʳʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ, N~103): 

Ὢ ὼ
ρ

ὸ„Ѝς“
ÅØÐ 

ρ

ς

ὼ

ὸ„

ρ

ὸίЍς“
ÅØÐ

ÌÎὸ

ςί
Ὠὸ                σȢς 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʯʠʩʣʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʜʘʥʥʳʭ ʤʘʛʥʠʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, 

ʧʦʣʫʯʝʥʥʳʭ ʩʧʫʪʥʠʢʘʤʠ Swarm, ʠ ʠʭ ʥʝʚʷʟʢʘʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʦʜʝʣʠ ʛʣʘʚʥʦʛʦ ʄʇɿ 

(ʨʠʩ. 3.19). ʇʨʠʚʝʜʝʥʥʘʷ ʬʦʨʤʫʣʘ ʜʘʝʪ ʥʘʜʝʞʜʫ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʦʙʨʘʙʦʪʢʠ ʥʘʟʝʤʥʳʭ 

ʤʘʛʥʠʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, 

ʧʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ, ʥʦ 

ʠ ʠʟʦʣʠʨʦʚʘʪʴ ʪʦʥʢʠʝ ʵʬʬʝʢʪʳ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʦʣʷ. 

 

ʈʠʩʫʥʦʢ 3.19 ï ɻʠʩʪʦʛʨʘʤʤʘ ʥʝʚʷʟʦʢ (ʢʨʫʛʠ) ʩʢʘʣʷʨʥʳʭ ʜʘʥʥʳʭ Swarm A ʠ Swarm B, 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʘ ʤʦʜʝʣʠ VFM, ʚʤʝʩʪʝ ʩ ʛʠʩʪʦʛʨʘʤʤʦʡ (ʪʨʝʫʛʦʣʴʥʠʢʠ) 

ʠʜʝʥʪʠʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʭ ʩʤʝʩʝʡ ʛʘʫʩʩʦʚʩʢʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ 

ʩʦʛʣʘʩʥʦ ʧʘʨʘʤʝʪʨʘʤ s ʠ ů, ʧʦʣʫʯʝʥʥʳʤ ʧʦ ʨʝʘʣʴʥʳʤ ʜʘʥʥʳʤ 

3.4 ʈʘʟʚʠʪʠʝ ʬʫʥʢʮʠʦʥʘʣʘ ɸʇʂ ʄɸɻʅʋʉ 

ɸʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʚ ʥʘʙʣʶʜʝʥʠʷʭ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʪʠʚʥʦʝ 

ʦʧʦʚʝʱʝʥʠʝ ʦ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʨʷʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʦʩʦʙʝʥʥʦ ʚ ʧʦʣʷʨʥʳʭ ʦʙʣʘʩʪʷʭ. ɺ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ ɸʇʂ ʄɸɻʅʋʉ, 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ɻʎ ʈɸʅ ʜʣʷ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʦʙʩʝʨʚʘʪʦʨʩʢʠʭ ʠ ʩʧʫʪʥʠʢʦʚʳʭ 
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ʛʝʦʤʘʛʥʠʪʥʳʭ ʜʘʥʥʳʭ, ʨʘʟʨʘʙʦʪʘʥʘ ʦʙʥʦʚʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʧʦʚʝʱʝʥʠʡ ʦ ʛʝʦʤʘʛʥʠʪʥʳʭ 

ʙʫʨʷʭ ʥʘ ʦʩʥʦʚʝ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʥʜʠʢʘʪʦʨʦʚ ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʨʘʩʩʯʠʪʳʚʘʝʤʳʭ ʩʠʩʪʝʤʦʡ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʧʨʘʚʢʫ ʵʣʝʢʪʨʦʥʥʳʭ ʧʠʩʝʤ ʥʘ ʟʘʜʘʥʥʳʝ 

ʘʜʨʝʩʘ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ. ʋʩʪʨʘʥʝʥʳ ʧʨʦʙʣʝʤʳ ʧʨʠ ʨʘʩʯʝʪʝ ʠʥʜʠʢʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ 

ʤʝʰʘʣʠ ʢʦʨʨʝʢʪʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʨʴ. ɺʳʧʦʣʥʝʥ ʚʳʙʦʨ ʠʥʜʠʢʘʪʦʨʦʚ ʠ 

ʟʥʘʯʝʥʠʡ ʠʭ ʰʢʘʣ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʨʴ. ɺʳʧʦʣʥʝʥʦ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʝ ʩʨʘʚʥʝʥʠʝ ʩʦ ʩʪʘʨʦʡ ʩʠʩʪʝʤʦʡ ʠ ʧʣʘʥʝʪʘʨʥʳʤ Kp-ʠʥʜʝʢʩʦʤ ʠ ʩʨʘʚʥʝʥʠʝ 

ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʘʨʦʡ ʠ ʥʦʚʦʡ ʩʠʩʪʝʤ ʦʧʦʚʝʱʝʥʠʷ. ʆʥʘ ʜʦʣʞʥʘ ʟʘʤʝʥʠʪʴ 

ʩʫʱʝʩʪʚʫʶʱʫʶ ʚ ʨʘʤʢʘʭ ɸʇʂ ʩʠʩʪʝʤʫ ʦʧʦʚʝʱʝʥʠʡ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪ ʬʠʢʩʠʨʦʚʘʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʨʘʟʙʨʦʩʘ ʟʥʘʯʝʥʠʡ ʢʦʤʧʦʥʝʥʪ ʄʇɿ, ʠ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʪʦʯʥʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ 

ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʨʴ ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʠʤ ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʊʘʢʞʝ ʨʝʘʣʠʟʦʚʘʥ 

ʚʳʚʦʜ ʠʟʤʝʨʷʝʤʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʦʙʩʝʨʚʘʪʦʨʩʢʠʭ ʧʘʚʠʣʴʦʥʘʭ ʚ ʪʝʢʩʪʦʚʦʤ ʚʠʜʝ ʚ 

ʬʦʨʤʘʪʝ JSON. 
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4 ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ, ʚʠʟʫʘʣʠʟʘʮʠʷ, ʘʥʘʣʠʟ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʛʝʦʬʠʟʠ-

ʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʐʠʬʨ ʪʝʤʳ: FMWG-2022-0007 
ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ˉ: 122080300191-3 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʛ.ʥ.ʩ., ʜ.ʬ.-ʤ.ʥ. ɹ. ɸ. ɼʟʝʙʦʝʚ 

4.1 ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʠ ʚʠʜʦʚ ʜʘʥʥʳʭ ʚ ʄʠʨʦʚʳʭ ʮʝʥʪʨʘʭ ʜʘʥʥʳʭ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʘʩʩʠʚʦʚ ʠ ʙʘʟ ʜʘʥʥʳʭ. ʈʘʩʰʠʨʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʝʧʦʟʠʪʦʨʠʷ 

çɹʘʟʳ ʜʘʥʥʳʭ ʧʦ ʥʘʫʢʘʤ ʦ ɿʝʤʣʝè  

ɺ 2022 ʛʦʜʫ ʚ ʄʠʨʦʚʳʭ ʮʝʥʪʨʘʭ ʜʘʥʥʳʭ (ʄʎɼ) ʧʦ ʩʦʣʥʝʯʥʦ-ʟʝʤʥʦʡ ʬʠʟʠʢʝ ʠ ʬʠʟʠʢʝ 

ʪʚʝʨʜʦʡ ɿʝʤʣʠ ʟʘʜʘʯʘ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ 

ʨʝʰʘʣʘʩʴ ʧʫʪʝʤ ʩʙʦʨʘ ʥʦʚʳʭ ʜʘʥʥʳʭ, ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʤ ʧʦʧʦʣʥʝʥʠʝʤ ʘʨʭʠʚʦʚ ʠ ʧʝʨʝʚʦʜʦʤ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʚʠʜ. ʅʦʚʳʝ ʜʘʥʥʳʝ, ʧʦʩʪʫʧʠʚʰʠʝ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʦʙʩʝʨʚʘʪʦʨʠʡ, ʮʝʥʪʨʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʥʘʫʯʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʠ ʦʪʜʝʣʴʥʳʭ ʫʯʝʥʳʭ, ʧʦʩʣʝ 

ʧʨʦʮʝʜʫʨʳ ʘʥʘʣʠʟʘ, ʧʨʦʚʝʨʢʠ ʢʘʯʝʩʪʚʘ, ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʠ ʨʝʛʠʩʪʨʘʮʠʠ 

ʧʫʙʣʠʢʦʚʘʣʠʩʴ ʥʘ ʩʘʡʪʘʭ ʎʝʥʪʨʦʚ. 

ɺ ʄʎɼ ʧʦ ʩʦʣʥʝʯʥʦ-ʟʝʤʥʦʡ ʬʠʟʠʢʝ (ʄʎɼ ʧʦ ʉɿʌ) ʨʘʟʜʝʣ ʩʘʡʪʘ çɻʝʦʤʘʛʥʠʪʥʳʝ 

ʚʘʨʠʘʮʠʠè (http://www.wdcb.ru/stp/geomag/geomagnetic_variations.ru.html) ʜʦʧʦʣʥʝʥ 

ʤʘʩʩʠʚʘʤʠ ʩʨʝʜʥʝʯʘʩʦʚʳʭ ʠ ʤʠʥʫʪʥʳʭ ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʟʘ 

2019-2021 ʛʛ. ʰʝʩʪʠ ʦʙʩʝʨʚʘʪʦʨʠʡ. ɺ ʨʘʟʜʝʣʝ ʜʘʥʥʳʭ ʦ ʂ-ʠʥʜʝʢʩʝ ʜʦʧʦʣʥʝʥʳ ʤʘʩʩʠʚʳ ʩʝʤʠ 

ʦʙʩʝʨʚʘʪʦʨʠʡ. ʆʧʫʙʣʠʢʦʚʘʥʳ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʮʠʬʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʤʘʛʥʠʪʦʛʨʘʤʤ, 

ʭʨʘʥʷʱʠʭʩʷ ʚ ʬʦʥʜʘʭ ʄʎɼ ʧʦ ʉɿʌ, ʦʙʩʝʨʚʘʪʦʨʠʡ çɺʣʘʜʠʚʦʩʪʦʢè, çʄʘʛʘʜʘʥè ʠ çʊʠʢʩʠè 

(10 176 ʤʘʛʥʠʪʦʛʨʘʤʤ, ʦʙʲʝʤ 106 794 Mʙ) (http://www.wdcb.ru/stp/magnetogr_list.ru.html). 

ʂʘʞʜʦʤʫ ʥʘʙʦʨʫ ʤʘʛʥʠʪʦʛʨʘʤʤ ʟʘ ʤʝʩʷʮ ʧʦʜʛʦʪʦʚʣʝʥʳ ʬʘʡʣʳ ʩ ʦʧʠʩʘʥʠʷʤʠ ʧʨʠʙʦʨʦʚ, 

ʪʘʙʣʠʮʘʤʠ ʙʘʟʠʩʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʪʘʙʣʠʮʘʤʠ ʝʞʝʯʘʩʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʤʧʦʥʝʥʪ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ɿʝʤʣʠ. 

ɺ ʨʘʟʜʝʣʝ çʀʦʥʦʩʬʝʨʥʳʝ ʷʚʣʝʥʠʷè ʧʦʩʣʝ ʧʨʦʚʝʨʢʠ ʠ ʘʥʘʣʠʟʘ ʦʧʫʙʣʠʢʦʚʘʥʳ ʥʘ 

ʩʘʡʪʝ ʜʘʥʥʳʝ ʠʦʥʦʩʬʝʨʥʦʡ ʩʪʘʥʮʠʠ çʄʦʩʢʚʘè ʟʘ 2022 ʛ. ʠ ʦʪʩʫʪʩʪʚʦʚʘʚʰʠʝ ʠ ʧʦʣʫʯʝʥʥʳʝ 

ʧʦ ʟʘʧʨʦʩʫ ʟʘ 2007-2009 ʛʛ., ʩʦʜʝʨʞʘʱʠʝ ʟʥʘʯʝʥʠʷ 18 ʠʦʥʦʩʬʝʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

(http://www.wdcb.ru/stp/data/ionosphere_4/MO155_Moscow_(IZMIRAN)/). 

ɺ ʨʘʟʜʝʣʝ çʉʦʣʥʝʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʤʝʞʧʣʘʥʝʪʥʘʷ ʩʨʝʜʘè ʥʘ ʩʘʡʪʝ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ 

ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʚʝʨʩʠʠ çʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʩʦʣʥʝʯʥʳʭ ʧʨʦʪʦʥʥʳʭ ʩʦʙʳʪʠʡ 

24 ʮʠʢʣʘ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (2009-2019 ʛʛ.)è [Logachev et al., 2022] 

http://www.wdcb.ru/stp/data/SPE/SPE_24_Summary_List.ru.pdf.  

ʇʨʦʜʦʣʞʘʣʩʷ ʩʙʦʨ ʜʘʥʥʳʭ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʢʦʧʠʪʝʣʴʥʦʛʦ ʢʘʪʘʣʦʛʘ ʟʥʘʯʠʤʳʭ 

http://www.wdcb.ru/stp/geomag/geomagnetic_variations.ru.html
http://www.wdcb.ru/stp/magnetogr_list.ru.html
http://www.wdcb.ru/stp/data/ionosphere_4/MO155_Moscow_(IZMIRAN)/
http://www.wdcb.ru/stp/data/SPE/SPE_24_Summary_List.ru.pdf
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ʩʦʣʥʝʯʥʳʭ ʚʩʧʳʰʝʯʥʳʭ ʩʦʙʳʪʠʡ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʢʣʘʩʩʘ M1 ï X > 17,5 ʪʝʢʫʱʝʛʦ 

25 ʩʦʣʥʝʯʥʦʛʦ ʮʠʢʣʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʘʪʘʣʦʛʦʚ 23 ʠ 24 ʩʦʣʥʝʯʥʳʭ ʮʠʢʣʦʚ, ʢʘʪʘʣʦʛ ʜʣʷ 

25 ʮʠʢʣʘ ʩʪʘʣ ʠʥʪʝʨʘʢʪʠʚʥʳʤ ï ʚ ʢʘʪʘʣʦʛ ʚʢʣʶʯʝʥʳ ʛʠʧʝʨʩʩʳʣʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʝʨʝʭʦʜʠʪʴ 

ʥʘ ʩʪʨʘʥʠʮʫ ʩʘʡʪʘ Mullard Space Science Laboratory (http://helio.mssl.ucl.ac.uk/helio-

vo/solar_activity/arstats/), ʛʜʝ ʨʘʟʤʝʱʝʥʘ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʣʥʝʯʥʳʭ ʘʢʪʠʚʥʳʭ 

ʦʙʣʘʩʪʷʭ (ʨʠʩ. 4.1). ʂʘʪʘʣʦʛ ʨʘʟʤʝʱʝʥ ʥʘ ʩʪʨʘʥʠʮʝ çʉʦʣʥʝʯʥʳʝ ʚʩʧʳʰʝʯʥʳʝ ʩʦʙʳʪʠʷè 

(http://www.wdcb.ru/stp/data/Solar_Flare_Events/Fl_XXV.ru.pdf). ɼʦʧʦʣʥʝʥʳ ʜʘʥʥʳʤʠ ʟʘ 

2021-2022 ʛʛ. ʨʘʟʜʝʣʳ çʉʦʣʥʝʯʥʳʝ ʧʷʪʥʘè ʠ çʇʦʪʦʢ ʨʘʜʠʦʠʟʣʫʯʝʥʠʷ ʉʦʣʥʮʘ ʩ ʜʣʠʥʦʡ 

ʚʦʣʥʳ 10,7 ʩʤ (2800 ʄɻʮ)è. 

 

ʈʠʩʫʥʦʢ 4.1 ï ʌʨʘʛʤʝʥʪ ʢʘʪʘʣʦʛʘ ʩʦʣʥʝʯʥʳʭ ʚʩʧʳʰʝʯʥʳʭ ʩʦʙʳʪʠʡ 25 ʩʦʣʥʝʯʥʦʛʦ ʮʠʢʣʘ ʩ 
ʘʢʪʠʚʥʳʤʠ ʩʩʳʣʢʘʤʠ ʜʣʷ ʧʝʨʝʭʦʜʘ ʥʘ ʩʘʡʪ Mullard Space Science Laboratory ʩ ʧʦʜʨʦʙʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʵʚʦʣʶʮʠʠ ʩʘʤʦʡ ʘʢʪʠʚʥʦʡ ʦʙʣʘʩʪʠ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʛʨʫʧʧʳ ʧʷʪʝʥ 

(ʪʘʙʣʠʮʘ ʩʣʝʚʘ), ʝʸ ʨʘʟʚʠʪʠʠ ʠ ʚʩʧʳʰʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʛʨʘʬʠʢʠ ʩʧʨʘʚʘ) 

ɺ 2022 ʛʦʜʫ ʚ ʄʎɼ ʧʦ ʉɿʌ ʙʳʣ ʧʝʨʝʜʘʥ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʧʫʙʣʠʢʘʮʠʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 

ʥʦʚʳʡ ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʜʘʥʥʳʭ - çʂʘʪʘʣʦʛ ʩʦʣʥʝʯʥʳʭ ʧʨʦʪʦʥʥʳʭ ʩʦʙʳʪʠʡ 24 ʮʠʢʣʘ 

ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (2009-2019 ʛʛ.)è [ʃʦʛʘʯʝʚ ʠ ʜʨ., 2022], ʩʦʟʜʘʥʥʳʡ ʢʦʣʣʝʢʪʠʚʦʤ 

ʚʝʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ ʩʦʣʥʮʘ. ʂʘʪʘʣʦʛ ʚʢʣʶʯʝʥ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʧʦ 

http://helio.mssl.ucl.ac.uk/helio-vo/solar_activity/arstats/
http://helio.mssl.ucl.ac.uk/helio-vo/solar_activity/arstats/
http://www.wdcb.ru/stp/data/Solar_Flare_Events/Fl_XXV.ru.pdf
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ʩʦʣʥʝʯʥʳʤ ʧʨʦʪʦʥʥʳʤ ʩʦʙʳʪʠʷʤ ʟʘ 20-24 ʮʠʢʣʳ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʩ 1970 ʛ.), ʩʦʩʪʦʷʱʫʶ ʠʟ 

7 ʢʘʪʘʣʦʛʦʚ (http://www.wdcb.ru/stp/solar/solar_proton_events.ru.html). ɺ ʂʘʪʘʣʦʛʝ ʩʦʙʨʘʥʳ ʠ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʦ 114 ʩʦʙʳʪʠʷʭ. ʂʨʦʤʝ ʜʘʥʥʳʭ ʦ ʧʦʪʦʢʘʭ ʧʨʦʪʦʥʦʚ, 

ʠʟʤʝʨʝʥʥʳʭ ʧʨʠʙʦʨʘʤʠ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʘʭ (GOES, ʕʣʝʢʪʨʦ, ʄʝʪʝʦʨ, 

POES, ACE, SOHO, PAMELA) ʠ ʥʝʡʪʨʦʥʥʳʤʠ ʤʦʥʠʪʦʨʘʤʠ, ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦʙ 

ʠʩʪʦʯʥʠʢʘʭ ʯʘʩʪʠʮ ʠ ʦ ʩʚʷʟʘʥʥʦʤ ʩ ʜʘʥʥʳʤ ʩʦʙʳʪʠʝʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤ ʠʟʣʫʯʝʥʠʠ. ɼʣʷ 

ʢʘʞʜʦʛʦ ʩʦʙʳʪʠʷ ʧʨʠʚʝʜʝʥ ʠʥʪʝʛʨʘʣʴʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 

ʧʨʦʪʦʥʦʚ ʚ ʤʘʢʩʠʤʫʤʝ ʚʨʝʤʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʧʦʪʦʢʘ ʧʨʦʪʦʥʦʚ, ʦʙʟʦʨʥʳʝ ʛʨʘʬʠʢʠ 

ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʦʪʦʢʦʚ ʵʣʝʢʪʨʦʥʦʚ ʠ ʧʨʦʪʦʥʦʚ, ʩʢʦʨʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ, 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ Dst-ʚʘʨʠʘʮʠʡ ʚ ʦʢʦʣʦʟʝʤʥʦʤ 

ʢʦʩʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʨʠʩ. 4.2). 

 

ʈʠʩʫʥʦʢ 4.2 ï ʅʘʙʦʨ ʜʘʥʥʳʭ ʜʣʷ ʦʜʥʦʛʦ ʩʦʙʳʪʠʷ ʠʟ ʂʘʪʘʣʦʛʘ ʩʦʣʥʝʯʥʳʭ ʧʨʦʪʦʥʥʳʭ 

ʩʦʙʳʪʠʡ 24 ʮʠʢʣʘ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ɺ ʄʎɼ ʧʦ ʉɿʌ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʦʜʛʦʪʦʚʢʘ ʂʘʪʘʣʦʛʘ ʢ ʧʫʙʣʠʢʘʮʠʠ ʥʘ ʩʘʡʪʝ, 

ʚʳʧʦʣʥʝʥʦ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠ ʛʨʘʬʠʢʦʚ, ʚʢʣʶʯʝʥʳ ʠʥʪʝʨʘʢʪʠʚʥʳʝ 

ʩʩʳʣʢʠ ʚʥʫʪʨʠ ʂʘʪʘʣʦʛʘ ʥʘ ʢʘʞʜʦʝ ʩʦʙʳʪʠʝ, ʥʘ ʚʥʝʰʥʠʝ ʩʘʡʪʳ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʜʘʥʥʳʤʠ ʠ ʥʘ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ ʚ ʩʧʠʩʢʝ ʣʠʪʝʨʘʪʫʨʳ. ʉ ʢʘʞʜʦʡ ʩʪʨʘʥʠʮʳ 

ʢʘʪʘʣʦʛʘ ʤʦʞʥʦ ʚʝʨʥʫʪʴʩʷ ʧʦ ʩʩʳʣʢʝ ʢ ʩʦʜʝʨʞʘʥʠʶ ʠʣʠ ʢ ʩʧʠʩʢʫ ʩʦʙʳʪʠʡ ʛʦʜʘ. ʂʘʪʘʣʦʛ ʚ 

http://www.wdcb.ru/stp/solar/solar_proton_events.ru.html
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ʨʫʩʩʢʦʷʟʳʯʥʦʤ ʠ ʘʥʛʣʦʷʟʳʯʥʦʤ ʚʘʨʠʘʥʪʘʭ ʨʘʟʤʝʱʝʥ ʥʘ ʩʘʡʪʝ 

http://www.wdcb.ru/stp/data/SPE/Catalog_SPE_24_cycle_SA.ru.pdf. 

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʉʦʭʨʘʥʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭè ʧʝʨʝʚʝʜʝʥʳ ʚ ʵʣʝʢʪʨʦʥʥʳʡ 

ʚʠʜ (ʬʦʨʤʘʪ PDF) ʜʘʥʥʳʝ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʨʘʟʜʝʣʘʤ ʥʘʙʣʶʜʝʥʠʡ: ʚʝʨʪʠʢʘʣʴʥʦʝ 

ʟʦʥʜʠʨʦʚʘʥʠʝ ʠʦʥʦʩʬʝʨʳ (ʧʦ 4 ʩʪʘʥʮʠʷʤ), ʘʪʤʦʩʬʝʨʥʳʝ ʨʘʜʠʦʧʦʤʝʭʠ ʠ ʨʘʜʠʦʥʘʙʣʶʜʝʥʠʷ 

ʤʝʪʝʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʪʘʙʣ. 4.1) ʠ ʩʙʦʨʥʠʢʠ çʂʦʩʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝè ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʥʘʙʣʶʜʝʥʠʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʠ ʤʘʛʥʠʪʥʳʤ ʩʦʩʪʦʷʥʠʝʤ 

ʚʝʨʭʥʠʭ ʩʣʦʝʚ ʘʪʤʦʩʬʝʨʳ. ɺʩʝʛʦ ʚ 2022 ʛʦʜʫ ʦʪʩʢʘʥʠʨʦʚʘʥʦ 43 000 ʣʠʩʪʦʚ ʬʦʨʤʘʪʘ ɸ3 

ʙʫʤʘʞʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

ʊʘʙʣʠʮʘ 4.1 ï ʇʝʨʝʯʝʥʴ ʩʪʘʥʮʠʡ, ʜʘʥʥʳʝ ʢʦʪʦʨʳʭ ʧʝʨʝʚʝʜʝʥʳ ʩ ʙʫʤʘʞʥʦʛʦ ʥʦʩʠʪʝʣʷ 

ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʚʠʜ ʟʘ ʫʢʘʟʘʥʥʳʝ ʛʦʜʳ ʧʦ ʜʚʫʤ ʚʠʜʘʤ ʥʘʙʣʶʜʝʥʠʡ 

ɸʪʤʦʩʬʝʨʥʳʝ ʨʘʜʠʦʧʦʤʝʭʠ ʈʘʜʠʦʥʘʙʣʶʜʝʥʠʷ ʤʝʪʝʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʅʘʟʚʘʥʠʝ ʩʪʘʥʮʠʠ ɻʦʜʳ ʅʘʟʚʘʥʠʝ ʩʪʘʥʮʠʠ ɻʦʜʳ 

ɸʣʤʘ-ɸʪʘ 1962-1965 ɸʰʭʘʙʘʜ 1957-1959 

ɸʰʭʘʙʘʜ 1959-1962 ʂʘʟʘʥʴ 1957-1959 

ʄʦʩʢʚʘ 1959-1962 ʂʠʝʚ 1958-1959 

ʄʫʨʤʘʥʩʢ 1960-1963 ʆʜʝʩʩʘ 1957-1959 

ʉʚʝʨʜʣʦʚʩʢ 1959-1965 ʉʠʤʬʝʨʦʧʦʣʴ 1957-1959 

ʉʠʤʬʝʨʦʧʦʣʴ 1958-1965 ʊʦʤʩʢ 1958-1959 

ʊʠʬʣʠʩ 1960-1964 ʍʘʙʘʨʦʚʩʢ 1958-1959 

ʍʘʙʘʨʦʚʩʢ 1958-1965   

ʇʝʨʝʚʝʜʝʥʳ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʚʠʜ ʪʘʙʣʠʮʳ, ʩʦʜʝʨʞʘʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʦʛʦ 

ʂ-ʠʥʜʝʢʩʘ ʠ ʩʚʝʜʝʥʠʷ ʦ ʤʘʛʥʠʪʥʳʭ ʙʫʨʷʭ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʦʙʩʝʨʚʘʪʦʨʠʠ çʆʜʝʩʩʘè ʟʘ ʧʝʨʠʦʜ 

2000-2009 ʛʛ. (http://www.wdcb.ru/stp/geomag/geomagn_K_C_ind.ru.html).  

ɺ ʄʎɼ ʧʦ ʬʠʟʠʢʝ ʪʚʝʨʜʦʡ ɿʝʤʣʠ (ʄʎɼ ʧʦ ʌʊɿ) ʚ ʨʘʟʜʝʣʝ çʉʝʡʩʤʦʣʦʛʠʷè 

ʨʝʛʫʣʷʨʥʦ ʧʫʙʣʠʢʦʚʘʣʠʩʴ ʥʘ ʩʘʡʪʝ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʜʘʥʥʳʝ çʉʝʡʩʤʦʣʦʛʠʯʝʩʢʦʛʦ 

ʙʶʣʣʝʪʝʥʷè http://www.wdcb.ru/sep/seismology/bul_OBN.ru.html ʠ çʉʝʡʩʤʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʘʪʘʣʦʛʘè http://www.wdcb.ru/sep/seismology/cat_OBN.ru.html, ʧʦʩʪʫʧʘʶʱʠʝ ʝʞʝʜʝʢʘʜʥʦ ʠʟ 

ʌʀʎ ɽɻʉ ʈɸʅ (http://www.ceme.gsras.ru/new/ssd_news.htm). ʆʧʫʙʣʠʢʦʚʘʥʳ ʜʘʥʥʳʝ ʟʘ 

ʧʝʨʠʦʜ ʩ XII.2020 ʛʦʜʘ ʧʦ XII.2021 ʛʦʜʘ. ɼʘʥʥʳʤʠ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʜʦʧʦʣʥʝʥʳ ʢʘʪʘʣʦʛ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʢʘʪʘʣʦʛ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ, ʬʦʨʤʠʨʫʝʤʳʝ ʚ ʄʎɼ ʧʦ ʌʊɿ ʥʘ ʦʩʥʦʚʝ 

ʠʥʬʦʨʤʘʮʠʠ ʠʟ çʉʝʡʩʤʦʣʦʛʠʯʝʩʢʦʛʦ ʙʶʣʣʝʪʝʥʷè. ɼʦʧʦʣʥʝʥʳ ʜʘʥʥʳʤʠ ʟʘ ʧʝʨʠʦʜ ʩ 2015 ʧʦ 

2018 ʛʛ. ʠʟ ʝʞʝʛʦʜʥʠʢʦʚ çɿʝʤʣʝʪʨʷʩʝʥʠʷ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠè ʠ çɿʝʤʣʝʪʨʷʩʝʥʠʷ ʈʦʩʩʠʠè 

ʢʘʪʘʣʦʛʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ çʗʢʫʪʠʷè, çʉʝʚʝʨʦ-ɺʦʩʪʦʢ ʈʦʩʩʠʠè, 

çʂʘʤʯʘʪʢʘ ʠ ʂʦʤʘʥʜʦʨʩʢʠʝ ʦʩʪʨʦʚʘè, çɸʨʢʪʠʢʘè ʠ çɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʘʷ ʧʣʘʪʬʦʨʤʘè ʚ 

http://www.wdcb.ru/stp/data/SPE/Catalog_SPE_24_cycle_SA.ru.pdf
http://www.wdcb.ru/stp/geomag/geomagn_K_C_ind.ru.html
http://www.wdcb.ru/sep/seismology/bul_OBN.ru.html
http://www.wdcb.ru/sep/seismology/cat_OBN.ru.html
http://www.ceme.gsras.ru/new/ssd_news.htm
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ʪʝʢʩʪʦʚʦʤ ʬʦʨʤʘʪʝ (ʚ ʢʦʜʘʭ ASCII). ɺ ʪʝʢʩʪʦʚʦʤ ʬʦʨʤʘʪʝ ʩʬʦʨʤʠʨʦʚʘʥʳ ʢʘʪʘʣʦʛʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʨʝʣʠʠ, ɹʝʣʦʛʦ ʤʦʨʷ ʠ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ (1995-2013), 

ɹʘʣʪʠʡʩʢʦʛʦ ʱʠʪʘ (1987-2013), ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ (2010-2018), ɹʝʣʦʨʫʩʩʠʠ 

(2006-2015) ʠ ʋʨʘʣʘ (1999-2015) ʧʦ ʜʘʥʥʳʤ ʠʟ ʝʞʝʛʦʜʥʠʢʦʚ çɿʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʉʉʉʈè, 

çɿʝʤʣʝʪʨʷʩʝʥʠʷ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠè ʠ çɿʝʤʣʝʪʨʷʩʝʥʠʷ ʈʦʩʩʠʠè. 

ɺ ʨʘʟʜʝʣʝ çɸʨʢʪʠʢʘ. ʉʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝè ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʘʡʪʘ çɸʨʢʪʠʢʘ ï 

ɸʥʪʘʨʢʪʠʢʘ. ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʜʘʥʥʳʝè ʦʧʫʙʣʠʢʦʚʘʥ çʆʙʲʝʜʠʥʝʥʥʳʡ ʢʘʪʘʣʦʛ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʚʦʩʪʦʯʥʦʛʦ ʩʝʢʪʦʨʘ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʌè (ʨʠʩ. 4.3), ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʚ ɻʎ ʈɸʅ ʛʨʫʧʧʦʡ 

ʘʚʪʦʨʦʚ [Gvishiani et al., 2022] (http://www.wdcb.ru/arctic_antarctic/arctic_seism.ru.html).  

 

ʈʠʩʫʥʦʢ 4.3 ï ʀʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʘ ʨʘʟʜʝʣʘ çɸʨʢʪʠʢʘ. ʉʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝè ʩ 

ʂʘʪʘʣʦʛʦʤ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚʦʩʪʦʯʥʦʛʦ ʩʝʢʪʦʨʘ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʌ  

http://www.wdcb.ru/arctic_antarctic/arctic_seism.ru.html
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ʆʙʲʝʜʠʥʝʥʥʳʡ ʢʘʪʘʣʦʛ ʩʦʩʪʘʚʣʝʥ ʥʘ ʦʩʥʦʚʝ ʢʘʪʘʣʦʛʦʚ ʌʀʎ ɽɻʉ ʈɸʅ ʜʣʷ ʨʝʛʠʦʥʦʚ 

ʗʢʫʪʠʷ, ʉʝʚʝʨʦ-ɺʦʩʪʦʢ ʈʦʩʩʠʠ ʠ ʂʘʤʯʘʪʢʘ ʠ ʜʘʥʥʳʭ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʛʦ 

ʮʝʥʪʨʘ, ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 23 254 ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʷʭ ʟʘ ʧʝʨʠʦʜ 1962-2020 ʛʛ. 

ʉʦʟʜʘʥ ʥʦʚʳʡ ʪʝʤʘʪʠʯʝʩʢʠʡ ʨʘʟʜʝʣ çɸʨʢʪʠʢʘ. ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʧʦʣʷè, ʩʦʜʝʨʞʘʱʠʡ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʜʣʷ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʦʩʩʠʠ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʪʨʦʝʥʠʷ ʣʠʪʦʩʬʝʨʳ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ 

(http://www.wdcb.ru/arctic_antarctic/arctic_geoph.fields.ru.html). ɺ ʨʘʟʜʝʣʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʦʩʥʦʚʥʳʝ ʨʝʜʫʢʮʠʠ ʧʦʣʷ ʩʠʣʳ ʪʷʞʝʩʪʠ ʠ ʩʪʨʫʢʪʫʨʘ ʦʩʘʜʦʯʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʛʣʫʙʠʥʘ ʜʦ 

ʨʘʟʜʝʣʘ ʄʦʭʦ, ʥʦʚʘʷ ʤʦʜʝʣʴ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʥʘ ʦʩʥʦʚʝ ʠʥʚʝʨʩʠʠ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ ʤʘʛʥʠʪʥʳʭ ʜʘʥʥʳʭ ʠ ʤʦʜʝʣʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʪʦʤʦʛʨʘʬʠʠ ɸʨʢʪʠʯʝʩʢʦʛʦ 

ʨʝʛʠʦʥʘ. ɺ ʢʘʞʜʦʤ ʨʘʟʜʝʣʝ ʜʘʥʳ ʦʧʠʩʘʥʠʷ ʜʘʥʥʳʭ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛʜʝ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ, ʫʢʘʟʘʥ ʩʧʦʩʦʙ ʧʦʩʪʨʦʝʥʠʷ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʦʚʦʡ ʤʦʜʝʣʠ, ʜʘʝʪʩʷ ʩʨʘʚʥʝʥʠʝ ʩ ʜʨʫʛʠʤʠ ʤʦʜʝʣʷʤʠ, ʩʦʧʨʦʚʦʞʜʘʝʤʦʝ 

ʛʨʘʬʠʯʝʩʢʠʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ. 

ɿʘʚʝʨʰʝʥʘ ʨʘʙʦʪʘ ʩ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʠʟ çɸʪʣʘʩʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʉʉʉʈ, 

1911-1957 ʛʛ.è [ɸʪʣʘʩé, 1962]. ɸʪʣʘʩ ʠ ʇʨʠʣʦʞʝʥʠʝ ʢ ʥʝʤʫ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʠʟ 16 ʢʘʨʪ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʚ ʬʦʨʤʘʪʝ PDF ʥʘ ʩʘʡʪʝ 

http://www.wdcb.ru/sep/seismology/atlas_USSR.ru.html/. ɼʘʥʥʳʝ ʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ 

ʧʝʨʝʚʝʜʝʥʳ ʚ ʵʣʝʢʪʨʦʥʥʫʶ ʬʦʨʤʫ ʚ ʬʦʨʤʘʪʝ Excel (XLS). ɼʣʷ ʚʦʩʴʤʠ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʟʦʥ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ɸʪʣʘʩʝ, ʩʦʟʜʘʥʳ ʙʘʟʳ ʜʘʥʥʳʭ. ɼʣʷ ʢʘʞʜʦʡ ʟʦʥʳ ʦʙʝʩʧʝʯʝʥ ʜʦʩʪʫʧ ʢ 

ʢʘʪʘʣʦʛʫ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʪʨʝʭ ʬʦʨʤʘʪʘʭ ï PDF, XLS ʠ TXT (ASCII), ʢ ʪʝʢʩʪʫ ʦʧʠʩʘʥʠʷ ʠʟ 

ɸʪʣʘʩʘ, ʢʘʨʪʘʤ ʠ ʙʠʙʣʠʦʛʨʘʬʠʠ. ʇʦ ʢʘʪʘʣʦʛʘʤ ʧʦʩʪʨʦʝʥʳ ʢʘʨʪʳ-ʩʭʝʤʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ ʚ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʟʦʥʘʭ ʠ ʨʘʟʤʝʱʝʥʳ ʥʘ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʘʭ. 

ɺʩʝʛʦ ʩʦʟʜʘʥʦ 67 ʬʘʡʣʦʚ ʜʘʥʥʳʭ, ʦʙʱʠʡ ʦʙʲʝʤ 106 ʄʙ. ʅʘ ʨʠʩ. 4.4 ʥʘ ʧʨʠʤʝʨʝ ʂʘʚʢʘʟʘ 

ʧʦʢʘʟʘʥ ʧʦʣʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʠ ʦʧʠʩʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʜʣʷ ʢʘʞʜʦʡ 

ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ. ʕʪʠ ʙʘʟʳ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʤ ʜʦʧʦʣʥʝʥʠʝʤ 

ʢʘʪʘʣʦʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʄʎɼ ʧʦ ʌʊɿ ʥʘ ʦʩʥʦʚʝ ʝʞʝʛʦʜʥʠʢʦʚ 

çɿʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʉʉʉʈè ʠ çɿʝʤʣʝʪʨʷʩʝʥʠʷ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠè, ʥʘʯʠʥʘʶʱʠʭʩʷ ʩ 1962 ʛ. ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʩʘʡʪʝ ʄʎɼ ʧʦ ʌʊɿ. ɼʣʷ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʦ 8 ʩʝʡʩʤʦʘʢʪʠʚʥʳʤ ʟʦʥʘʤ 

ʙʘʟ ʜʘʥʥʳʭ ʧʦʣʫʯʝʥʳ ʉʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ˉ 2022623011 ʦʪ 

22.11.2022 ʛ., ˉˉ 2022623064 ʠ 2022623065 ʦʪ 24.11.2022 ʛ.; ˉˉ 2022623074, 2022623078 

ʠ 2022623079 ʦʪ 24.11.2022 ʛ. ʠ ˉ 2022623176 ʦʪ 01.12.2022 ʛ. 

http://www.wdcb.ru/arctic_antarctic/arctic_geoph.fields.ru.html
http://www.wdcb.ru/sep/seismology/atlas_USSR.ru.html/
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ʈʠʩʫʥʦʢ 4.4 ï ʅʘʙʦʨ ʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʥʘ 

ʩʪʨʘʥʠʮʘʭ ʩʘʡʪʘ ʜʣʷ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʂʘʚʢʘʟʘ ʠ ʝʸ ʯʘʩʪʝʡ ï ʖʛʦ-ɺʦʩʪʦʢʘ 

ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʠ ɼʞʘʚʘʭʝʪʩʢʦʛʦ ʥʘʛʦʨʴʷ: ʬʨʘʛʤʝʥʪʳ ʢʘʪʘʣʦʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ 

ʪʨʝʭ ʬʦʨʤʘʪʘʭ, ʦʧʠʩʘʥʠʡ ʟʦʥʳ ʠ ʝʝ ʯʘʩʪʝʡ, ʙʠʙʣʠʦʛʨʘʬʠʠ ʠ ʢʘʨʪʳ ʟʦʥʳ 

ɺ 2022 ʛʦʜʫ ʧʦʜʛʦʪʦʚʣʝʥʳ ʦʧʠʩʘʥʠʷ ʚ ʩʪʘʥʜʘʨʪʝ Crossref XML ʩʭʝʤʳ ʠ 

ʦʩʫʱʝʩʪʚʣʝʥʘ ʨʝʛʠʩʪʨʘʮʠʷ ʚ Crossref ʩ ʧʨʠʩʚʦʝʥʠʝʤ DOI ʯʝʪʳʨʝʭ ʙʘʟ ʠ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʝ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ çɹʘʟʝ ʜʘʥʥʳʭ ʧʦ ʥʘʫʢʘʤ ʦ ɿʝʤʣʝè. ʉʪʨʘʥʠʮʳ ʦʪʢʣʠʢʘ ʜʣʷ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʜʦʩʪʫʧʥʳ ʥʘ ʚʝʙ-ʩʘʡʪʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʝʧʦʟʠʪʦʨʠʷ 

ESDB http://esdb.wdcb.ru/.  

4.2 ʈʘʟʚʠʪʠʝ ʇʆ ORBUS, ʘʜʘʧʪʘʮʠʷ ʥʦʚʳʭ ʜʘʥʥʳʭ ʧʦ ʥʘʫʢʘʤ ʦ ɿʝʤʣʝ ʠ 

ʩʦʟʜʘʥʠʝ ʪʝʤʘʪʠʯʝʩʢʠʭ ʘʥʠʤʘʮʠʦʥʥʳʭ ʩʣʘʡʜʦʚ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʘ ʮʠʬʨʦʚʦʤ 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʩʦ ʩʬʝʨʠʯʝʩʢʠʤ ʵʢʨʘʥʦʤ. ʈʝʘʣʠʟʘʮʠʷ 

ʪʝʭʥʦʣʦʛʠʡ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʥʘ ʙʘʟʝ ʇʆ ORBUS ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʡ ʩʬʝʨʠʯʝʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʨʘʤʢʘʭ ʧʘʨʘʜʠʛʤ çDigital Earthè ʠ çTrue-3Dè [Buchroithner, 

Knust, 2013] ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʡ ʛʝʦʚʠʟʫʘʣʠʟʘʮʠʡ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʦ ʩʬʝʨʠʯʝʩʢʠʤ ʵʢʨʘʥʦʤ (ɸʇʂ ʉʕ), 

http://esdb.wdcb.ru/









































































































































































































































