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ПРОГНОЗИРОВАНИЕ ПРИБЫТИЯ КОРОНАЛЬНЫХ ВЫБРОСОВ МАССЫ 
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ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʨʝʤʝʥʠ ʧʨʠʭʦʜʘ ʢʦʨʦʥʘʣʴʥʳʭ ʚʳʙʨʦʩʦʚ ʤʘʩʩʳ 

(ʂɺʄ) ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ ʟʘʱʠʪʳ ʩʧʫʪʥʠʢʦʚ, ʵʥʝʨʛʦʩʠʩʪʝʤ ʠ 

ʧʠʣʦʪʠʨʫʝʤʳʭ ʧʦʣʸʪʦʚ. ʇʨʝʜʩʪʘʚʣʝʥ ʤʝʪʦʜ HELIOPANDA (Heliospheric 

Observer for Predicting CME Arrival via Nonlinear Drag Assimilation) ð 

ʬʨʝʡʤʚʦʨʢ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʠʭʦʜʘ ʂɺʄ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʥʪʝʛʨʘʮʠʠ 

ʩʠʩʴʝʤʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʠʙʳʪʠʷ ʂɺʄ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʥʪʝʛʨʘʮʠʠ ʤʦʜʝʣʠ 

ʪʦʨʤʦʞʝʥʠʷ ʩʦʣʥʝʯʥʳʤ ʚʝʪʨʦʤ (Drag-Based Model, DBM) ʩ ʜʘʥʥʳʤʠ 

ʥʘʙʣʶʜʝʥʠʡ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʠʪʝʨʘʪʠʚʥʦʡ ʦʮʝʥʢʠ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʘʩʩʠʤʠʣʷʮʠʠ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʬʠʣʴʪʨʘ ʂʘʣʤʘʥʘ [1]. 

ʇʨʝʜʣʦʞʝʥ ʘʣʛʦʨʠʪʤ ʦʮʝʥʢʠ ʩʢʦʨʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ύ ʠ ʧʘʨʘʤʝʪʨʘ 

ʪʦʨʤʦʞʝʥʠʷ ‎ ð ʜʚʫʭ ʢʣʶʯʝʚʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ ʟʘʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ DBM ð ʯʝʨʝʟ ʧʨʷʤʦʝ ʨʝʰʝʥʠʝ ʝʸ ʫʨʘʚʥʝʥʠʡ. 

ɺʝʨʠʬʠʢʘʮʠʷ ʥʘ 4480 ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʨʦʬʠʣʷʭ ʂɺʄ (ʩʢʦʨʦʩʪʠ ʂɺʄ 200ï

3500 ʢʤ/ʩ, ʩʢʦʨʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ 250ï800 ʢʤ/ʩ ʠ ɔ = 0,1ï1,0 Ĭ 10  ʢʤ ĭ) 

ʧʦʢʘʟʘʣʘ ʦʰʠʙʢʫ ʧʨʦʛʥʦʟʘ ʚʨʝʤʝʥʠ ʧʨʠʭʦʜʘ 0.6-1 ʯ. ʇʨʠ ʥʘʙʣʶʜʝʥʠʠ ʩ 

ʨʘʩʩʪʦʷʥʠʷ 30 ʤʣʥ ʢʤ. ʦʪ ʉʦʣʥʮʘ. ɸʩʩʠʤʠʣʷʮʠʷ 160 ʧʦʯʘʩʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʥʘ 

ʦʩʥʦʚʝ ʬʠʣʴʪʨʘ ʂʘʣʤʘʥʘ ʦʙʝʩʧʝʯʠʣʘ ʧʨʦʛʥʦʟ ʧʨʠʭʦʜʘ ʂɺʄ ʢ ɿʝʤʣʝ ʠ ʄʘʨʩʫ 

ʩ ʪʦʯʥʦʩʪʴʶ 1 -2 ʯ. 

ʄʝʪʦʜ ʘʧʨʦʙʠʨʦʚʘʥ ʥʘ ʨʝʘʣʴʥʦʤ ʩʦʙʳʪʠʠ ʂɺʄ 2 ʠʶʥʷ 2008 ʛ. ʧʦ 

ʜʘʥʥʳʤ ʛʝʣʠʦʩʬʝʨʥʦʛʦ ʪʝʣʝʩʢʦʧʘ ʥʘ ʙʦʨʪʫ ʘʧʧʘʨʘʪʘ STEREO-B. ɹʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʬʠʣʴʪʨʘ ʂʘʣʤʘʥʘ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʷʝʪ 

ʩʛʣʘʞʠʚʘʥʠʝ ʟʘʰʫʤʣʸʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʨʘʩʩʪʦʷʥʠʷ, ʦʮʝʥʢʫ ʤʛʥʦʚʝʥʥʦʡ 

ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ ʂɺʄ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʩʩʠʤʠʣʷʮʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʳ 

ʧʘʨʘʤʝʪʨʳ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ  ύ  τφπ ʢʤ/ʩ ʠ ‎ å 1,4 Ĭ 10  ʢʤ ĭ. Cʨʝʜʥʷʷ 

ʦʰʠʙʢʘ ʧʨʦʛʥʦʟʘ ʩʦʩʪʘʚʠʣʘ 1,1 ʯ ʧʨʠ ʘʩʩʠʤʠʣʷʮʠʠ ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ὶϚ ʠ 1,8 ʯ ð ʧʨʠ ʩʢʦʣʴʟʷʱʝʡ ʩʭʝʤʝ. ʄʝʪʦʜ HELIOPANDA ʧʝʨʩʧʝʢʪʠʚʝʥ ʜʣʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ ʚ ʵʧʦʭʫ ʤʠʩʩʠʡ Solar 

Orbiter, Parker Solar Probe, PUNCH ʠ ʧʣʘʥʠʨʫʝʤʳʭ ʘʧʧʘʨʘʪʦʚ ʚ ʪʦʯʢʘʭ L4/L5. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. Abu-Shaar Z. et al. Coronal mass ejection arrival forecasting with the 

drag-based assimilation of satellite observations // ApJS. 2025. DOI: 

10.3847/1538-4365/ae0d8a.  
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ʇʦʜ ʧʨʝʜʚʝʩʪʥʠʢʘʤʠ ʤʳ ʧʦʥʠʤʘʝʤ ʷʚʣʝʥʠʷ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʝ ʬʣʫʢʪʫʘʮʠʠ (ʂʇʌ)), ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʝʜʰʝʩʪʚʫʶʪ ʜʨʫʛʠʤ ʩʦʙʳʪʠʷʤ (ʚʩʧʳʰʢʠ, ʢʦʨʦʥʘʣʴʥʳʝ ʚʳʙʨʦʩʳ ʤʘʩʩʳ). 

ʇʨʠ ʵʪʦʤ ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʤʝʞʜʫ ʧʨʝʜʚʝʩʪʥʠʢʦʤ ʠ ʧʦʩʣʝʜʫʶʱʝʡ 

ʚʩʧʳʰʢʦʡ ʩʫʱʝʩʪʚʫʝʪ ʢʘʢʘʷ-ʪʦ ʧʦʢʘ ʥʘʤ ʥʝʠʟʚʝʩʪʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʩʚʷʟʴ. 

ʊʘʢʠʝ ʧʨʝʜʚʝʩʪʥʠʢʠ, ʢʘʢ ʵʬʬʝʢʪ ʫʩʠʣʝʥʠʷ ʤʦʱʥʦʩʪʠ ʂʇʌ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʧʝʨʝʜ ʚʩʧʳʰʢʦʡ, ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʙʦʣʝʝ 50 ʣʝʪ ʥʘʟʘʜ, ʦʜʥʘʢʦ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʵʪʦʛʦ ʵʬʬʝʢʪʘ ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ. ʇʦʜ 

ʢʨʘʪʢʦʩʨʦʯʥʳʤʠ ʧʨʝʜʚʝʩʪʥʠʢʘʤʠ ʤʳ ʧʦʥʠʤʘʝʤ ʪʘʢʠʝ ʷʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʥʘʙʣʶʜʘʶʪʩʷ ʧʝʨʝʜ ʚʩʧʳʰʢʘʤʠ ʟʘ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʤʠʥʫʪ [1]. 

ɺ ʥʘʰʠʭ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪʘʭ ʤʳ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʧʦ ʜʘʥʥʳʤ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʢʨʠʚʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ ʥʘ ʨʘʜʠʦʛʝʣʠʦʛʨʘʬʝ 

ʅʦʙʝʷʤʘ, ʫ 50-75% ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʦʙʳʪʠʡ ʨʘʟʥʦʡ ʤʦʱʥʦʩʪʠ ʥʘʙʣʶʜʘʶʪʩʷ 

ʧʨʝʜʚʩʧʳʰʝʯʥʳʝ ʬʣʫʢʪʫʘʮʠʠ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʇʨʝʜʚʩʧʳʰʝʯʥʳʝ 

ʂʇʌ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ 75% ʤʦʱʥʳʭ ʩʦʙʳʪʠʡ (M5 ʠ ʤʦʱʥʝʝ) ʠ ʚ 50% ʙʦʣʝʝ 

ʩʣʘʙʳʭ ʩʦʙʳʪʠʡ (ʩʣʘʙʝʝ M5) [2]. ɼʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʦʙʳʪʠʡ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʂʇʌ ʧʨʦʷʚʣʷʣʠʩʴ ʚ ʢʦʤʧʘʢʪʥʦʡ ʟʦʥʝ ʚ 

ʘʢʪʠʚʥʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʘʷ ʩʦʚʧʘʜʘʝʪ ʩ ʦʙʣʘʩʪʴʶ ʤʘʢʩʠʤʘʣʴʥʦʡ ʷʨʢʦʩʪʠ 

ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚʦ ʚʨʝʤʷ ʚʩʧʳʰʢʠ [3]. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝ ʥʘʯʘʪʦʡ ʥʘʤʠ 

ʨʘʙʦʪʳ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʂʇʌ ʚ ʨʘʜʠʦ ʠ ʨʝʥʪʛʝʥʦʚʩʢʦʤ ʜʠʘʧʘʟʦʥʘʭ ʧʝʨʝʜ 

ʚʩʧʳʰʢʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦ ʚʳʷʚʣʝʥʠʶ ʚʦʟʤʦʞʥʦʡ ʩʚʷʟʠ ʧʘʨʘʤʝʪʨʦʚ ʂʇʌ ʠ 

ʤʦʱʥʦʩʪʠ ʧʦʩʣʝʜʫʶʱʠʭ ʚʩʧʳʰʝʢ, ʘ ʪʘʢʞʝ ʩ ʮʝʣʴʶ ʧʦʠʩʢʘ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ, 

ʤʦʞʥʦ ʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʝʜʚʩʧʳʰʝʯʥʳʝ ʂʇʌ ʢʘʢ ʧʨʝʜʚʝʩʪʥʠʢʠ ʚʩʧʳʰʝʢ. 

ʃʠʪʝʨʘʪʫʨʘ 
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ɹʠʣʝʥʢʦ ʀ.ɸ. 
ɻɸʀʐ ʄɻʋ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
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         ʇʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʦʪʜʝʣʴʥʳʭ ʷʚʣʝʥʠʡ ʢʦʨʦʥʘʣʴʥʳʭ ʚʳʙʨʦʩʦʚ ʤʘʩʩʳ 

(ʂɺʄ) ʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʩʤʠʯʝʩʢʫʶ ʧʦʛʦʜʫ ʠ ʛʝʦʤʘʛʥʠʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʥʝʦʙʭʦʜʠʤʦ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʩʦʙʳʪʠʡ, ʠʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ, 

ʩʦʩʪʦʷʥʠʷ ʠ ʵʚʦʣʶʮʠʠ ʬʦʪʦʩʬʝʨʥʳʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʷʚʣʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʚʩʧʳʰʢʠ ʠ ʵʨʫʧʮʠʠ ʚʦʣʦʢʦʥ/ʧʨʦʪʫʙʝʨʘʥʮʝʚ. ʊʦʛʜʘ ʢʘʢ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʨʝʜʥʝʩʨʦʯʥʦʛʦ ʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʦʚ ʪʨʝʙʫʝʪʩʷ ʟʥʘʥʠʝ 

ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʦʚʝʜʝʥʠʷ ʂɺʄ ʠ ʠʭ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʣʥʝʯʥʳʭ ʠ 

ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʟʤʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʥʘ ʤʘʩʰʪʘʙʘʭ ʂʵʨʨʠʥʛʪʦʥʦʚʩʢʠʭ ʦʙʦʨʦʪʦʚ ʠ ʩʦʣʥʝʯʥʳʭ 

ʮʠʢʣʦʚ. 

         ʉ ʮʝʣʴʶ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʩʨʝʜʥʝʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʂɺʄ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʣʦʢʘʣʴʥʳʭ ʠ ʛʣʦʙʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʳʭ 

ʧʦʣʝʡ ʉʦʣʥʮʘ ʥʘ ʚʘʨʠʘʮʠʠ ʯʠʩʣʘ ʠ ʧʘʨʘʤʝʪʨʦʚ ʂɺʄ ʚ 23ï25 ʮʠʢʣʘʭ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʂɺʄ ʥʘ ʨʘʟʥʳʭ ʬʘʟʘʭ ʮʠʢʣʦʚ 

ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʦʩʪʨʦʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʂɺʄ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʪ ʮʠʢʣʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ 

ʨʘʟʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʤʘʩʰʪʘʙʘ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʣʦʢʘʣʴʥʳʭ ʠ ʛʣʦʙʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ 

ʉʦʣʥʮʘ. ɺʳʜʝʣʝʥʳ ʛʨʫʧʧʳ ʂɺʄ, ʩʚʷʟʘʥʥʳʝ ʩ ʮʠʢʣʠʯʝʩʢʠʤʠ ʚʘʨʠʘʮʠʷʤʠ 

ʣʦʢʘʣʴʥʳʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʘʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ ʠ ʜʠʥʘʤʠʢʦʡ ʛʣʦʙʘʣʴʥʦʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʉʦʧʦʩʪʘʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʂɺʄ ʵʪʠʭ ʛʨʫʧʧ ʠ ʠʭ ʚʘʨʠʘʮʠʠ 

ʚ ʧʝʨʠʦʜʳ ʩʤʝʥʳ ʟʥʘʢʘ ʧʦʣʷʨʥʳʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʚ ʤʘʢʩʠʤʫʤʘʭ ʩʦʣʥʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. 

         ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʨʘʩʩʤʦʪʨʝʥʠʶ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʘ ʠ 

ʧʘʨʘʤʝʪʨʦʚ ʂɺʄ ʚ ʧʝʨʠʦʜʳ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʤʘʛʥʠʪʥʳʭ 

ʧʦʣʝʡ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʧʨʠ ʜʦʤʠʥʠʨʦʚʘʥʠʠ ʩʝʢʪʦʨʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʛʣʦʙʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

         ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʧʨʦʛʥʦʟʘ ʯʠʩʣʘ ʠ 

ʩʨʝʜʥʠʭ ʟʘ ʂʵʨʨʠʥʛʪʦʥʦʚʩʢʠʡ ʦʙʦʨʦʪ ʧʘʨʘʤʝʪʨʦʚ ʂɺʄ, ʫʯʠʪʳʚʘʶʱʠʡ 

ʦʩʦʙʝʥʥʦʩʪʠ ʮʠʢʣʠʯʝʩʢʠʭ ʚʘʨʠʘʮʠʡ ʣʦʢʘʣʴʥʳʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʘʢʪʠʚʥʳʭ 

ʦʙʣʘʩʪʝʡ ʠ ʛʣʦʙʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʉʦʣʥʮʘ. 
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ДИНАМИКА ЦЕНТРОВ АКТИВНОСТИ ВО ВСПЫШЕЧНО-

ПРОДУКТИВНОЙ ГРУППЕ СОЛНЕЧНЫХ ПЯТЕН 
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ʀʥʩʪʠʪʫʪ ʩʦʣʥʝʯʥʦ-ʟʝʤʥʦʡ ʬʠʟʠʢʠ ʉʆ ʈɸʅ, ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
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ɺ ʘʢʪʠʚʥʦʡ ʦʙʣʘʩʪʠ 12673, ʜʘʚʰʝʡ ʩʘʤʳʝ ʤʦʱʥʳʝ ʩʦʣʥʝʯʥʳʝ ʚʩʧʳʰʢʠ 

24-ʛʦ ʩʦʣʥʝʯʥʦʛʦ ʮʠʢʣʘ ʚ ʩʝʥʪʷʙʨʝ 2017 ʛ., ʚʳʷʚʣʝʥʳ ʮʝʥʪʨʳ ʘʢʪʠʚʥʦʩʪʠ, 

ʷʚʣʷʶʱʠʝʩʷ ʦʯʘʛʘʤʠ ʚʩʧʳʰʝʢ [1]. ʆʥʠ ʧʨʦʷʚʣʷʶʪʩʷ ʢʘʢ ʤʝʩʪʘ 

ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʚʩʧʳʰʝʯʥʳʭ ʘʨʦʯʥʳʭ ʩʪʨʫʢʪʫʨ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʶʪ ʩʠʣʴʥʳʝ 

ʪʫʨʙʫʣʝʥʪʥʳʝ ʜʚʠʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʠʜʥʳ ʥʘ ʬʠʣʴʤʘʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ 

ʜʦʧʧʣʝʨʦʚʩʢʠʭ ʩʢʦʨʦʩʪʝʡ ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ HMI SDO. ʈʘʥʝʝ ʚ ʨʘʙʦʪʝ [2] 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʨʘʟʣʠʯʠʷ ʫʩʣʦʚʠʡ ʚ ʥʠʞʥʝʡ ʬʦʪʦʩʬʝʨʝ ʧʝʨʝʜ ʚʩʧʳʰʢʘʤʠ 

ʠ ʙʝʟ ʥʠʭ. ɺ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ  ʦʪ 3-4 ʯʘʩʦʚ ʜʦ 1 ʯʘʩʘ ʧʝʨʝʜ ʚʩʧʳʰʢʘʤʠ 

ʥʘʙʣʶʜʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʠʟʙʳʪʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʣʦʪʥʦʩʪʠ ʩʦ ʚʨʝʤʝʥʝʤ, 

ʪʫʨʙʫʣʝʥʪʥʘʷ ʩʢʦʨʦʩʪʴ ʫʚʝʣʠʯʝʥʘ.  

ʎʝʥʪʨʳ ʘʢʪʠʚʥʦʩʪʠ ʚʳʷʚʣʷʶʪʩʷ ʢʘʢ ʤʦʟʘʠʯʥʳʝ ʧʘʪʪʝʨʥʳ ʥʘ 

ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ ʜʣʷ ʠʥʪʝʨʚʘʣʦʚ ʬʨʘʢʪʘʣʴʥʳʭ ʨʘʟʤʝʨʥʦʩʪʝʡ 

ʦʪ 0 ʜʦ 0,4 ʧʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʢʘʨʪ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʩʢʦʨʦʩʪʠ 

ʤʠʢʨʦʢʘʥʦʥʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʤʫʣʴʪʠʬʨʘʢʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ [3]. ʉ ʮʝʣʴʶ 

ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ ʫʯʘʩʪʢʦʚ ʫʩʠʣʝʥʥʦʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʚ ʘʢʪʠʚʥʦʡ ʦʙʣʘʩʪʠ 

12673 ʚ ʪʝʯʝʥʠʝ 6 ʩʝʥʪʷʙʨʷ 2017 ʛ. ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʨʝʤʝʥʥʳʝ ʚʘʨʠʘʮʠʠ 

ʧʣʦʱʘʜʝʡ ʤʦʟʘʠʯʥʳʭ ʧʘʪʪʝʨʥʦʚ. ʇʦʣʫʯʝʥʦ, ʯʪʦ ʚ 3 ʯʘʩ UTC, ʟʘ 6 ʯʘʩʦʚ ʜʦ 

ʚʩʧʳʰʢʠ ʙʘʣʣʘ X2.2, ʟʘ ʢʦʪʦʨʦʡ ʩʧʫʩʪʷ 3 ʯʘʩ ʩʣʝʜʦʚʘʣʘ ʚʩʧʳʰʢʘ ʙʘʣʣʘ X9.3, 

ʧʣʦʱʘʜʴ ʧʘʪʪʝʨʥʦʚ ʩʪʫʧʝʥʯʘʪʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʠʣʘʩʴ, ʘ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ 

ʥʘʯʘʣʠʩʴ ʚʩʧʣʝʩʢʠ ʚʝʣʠʯʠʥʳ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ. ʇʦʩʣʝ 

ʚʩʧʳʰʝʢ ʠʟʤʝʥʷʣʘʩʴ ʢʦʥʬʠʛʫʨʘʮʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ  ʧʘʪʪʝʨʥʦʚ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʦʩʣʝ ʚʩʧʳʰʢʠ X9.3, ʯʪʦ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩ ʠʟʤʝʥʝʥʠʝʤ  ʦʙʱʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʄʦʥʠʪʦʨʠʥʛ ʘʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ ʩ ʧʦʜʦʙʥʳʤ ʘʥʘʣʠʟʦʤ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʧʨʠ ʢʨʘʪʢʦʩʨʦʯʥʦʤ ʧʨʦʛʥʦʟʝ ʤʦʱʥʳʭ ʚʩʧʳʰʝʢ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ 

ʈʦʩʩʠʠ (ʧʨʦʝʢʪ 0278-2026-0001 ). 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. Golovko A.A., Salakhutdinova I.I. Features of the structure and dynamics of the active region 

12673 associated with flares. // Geomagnetism and Aeronomy. V.63. No.7. pp.113-121.2023. 
2.ɸʣʠʢʘʝʚʘ ʂ.ɺ. ʠ ʜʨ. ʆ ʭʘʨʘʢʪʝʨʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʬʦʪʦʩʬʝʨʥʳʭ ʩʣʦʝʚ ʧʝʨʝʜ ʚʩʧʳʰʢʘʤʠ // ʀʟʚʝʩʪʠʷ ʂʨɸʆ. ʊ. 92. ʉ. 52-56. 1995 

3. ʄʘʢʘʨʝʥʢʦ ʅ.ɻ., ʂʥʷʟʝʚʘ ʀ.ʉ. ʄʫʣʴʪʠʬʨʘʢʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʀʟʚʝʩʪʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ // ʇʨʠʢʣʘʜʥʘʷ ʥʝʣʠʥʝʡʥʘʷ ʜʠʥʘʤʠʢʘ. 2009. ʊ. 17. 

ˉ5. ʉ. 85-98. 
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СПЕКТРАЛЬНЫЕ И ВРЕМЕННЫЕ ХАРАКТЕРИСТИКИ HXR 
ИЗЛУЧЕНИЯ: УТОЧНЕНИЯ ПРОГНОЗА GLE СОБЫТИЙ НА ПРИМЕРЕ 25 

ЦИКЛА СОЛНЕЧНОЙ АКТИВНОСТИ 
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ʇʨʦʪʦʥʥʳʝ ʚʦʟʨʘʩʪʘʥʠʷ ʠ ʠʭ ʠʩʪʦʯʥʠʢʠ ʚ 24-ʦʤ ʮʠʢʣʝ ʩʦʣʥʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʚ 23-ʝʤ ʮʠʢʣʝ [1], ʚ 

ʯʘʩʪʥʦʩʪʠ, ʯʠʩʣʦ ʚʳʩʦʢʦʵʥʝʨʛʠʯʥʳʭ ʩʦʙʳʪʠʡ ʩ ʨʝʛʠʩʪʨʘʮʠʝʡ ʥʘʟʝʤʥʳʭ 

ʚʦʟʨʘʩʪʘʥʠʡ (GLE, Ground Level Enhancement) ʤʝʥʴʰʝ ʚ 8 ʨʘʟ (2 vs 16). ʇʨʠ 

ʵʪʦʤ ʪʦʣʴʢʦ ʟʘ ʧʨʦʡʜʝʥʥʫʶ (ʢ ʘʧʨʝʣʶ 2026) ʯʘʩʪʴ 25-ʛʦ ʮʠʢʣʘ ʫʞʝ 

ʧʨʦʠʟʦʰʣʦ 5 GLE ʩʦʙʳʪʠʡ. ɿʘʤʝʪʠʤ, ʯʪʦ GLE(73-76) ʥʘʧʦʤʠʥʘʶʪ ʧʦ ʩʚʦʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ subGLE 24-ʛʦ ʮʠʢʣʘ (27 ʷʥʚʘʨʷ 2012 ʠ 6 ʷʥʚʘʨʷ 2014) [2], ʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʞʝʩʪʢʦʛʦ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ (HXR) ʠʟʣʫʯʝʥʠʷ ʚʩʧʳʰʝʢ-

ʠʩʪʦʯʥʠʢʦʚ GLE72 ʠ subGLE 7 ʤʘʨʪʘ 2012 ð HXR GLE77 11 ʥʦʷʙʨʷ 2025. 

ʀʟʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʉʦʣʥʮʝ ʚʦʟʤʦʞʥʳ, ʥʘʧʨʠʤʝʨ, ʧʦʩʣʝ 

ʧʨʦʭʦʞʜʝʥʠʷ ʪʦʯʢʠ ʙʠʬʫʨʢʘʮʠʠ ʧʦʣʷʨʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ [3], ʦ ʯʝʤ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʨʝʘʣʠʟʘʮʠʷ GLE77.  

ɺ ʜʦʢʣʘʜʝ ʜʣʷ ʩʦʙʳʪʠʡ GLE 25-ʛʦ ʮʠʢʣʘ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩʧʝʢʪʨʘʣʴʥʳʝ ʠ 

ʚʨʝʤʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʤʧʘ ʩʯʝʪʘ ʜʝʪʝʢʪʦʨʦʚ ACS SPI/INTEGRAL ʠ 

ART XC/ʉʧʝʢʪʨ-ʈɻ ʦʪ ʧʝʨʚʠʯʥʦʛʦ (ʩʦʣʥʝʯʥʦʛʦ) ʠ ʚʪʦʨʠʯʥʦʛʦ HXR 

ʠʟʣʫʯʝʥʠʷ (ʨʦʞʜʝʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʪʦʥʦʚ ʢʦʩʤʠʯʝʩʢʠʭ 

ʣʫʯʝʡ).  ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʪʦʥʥʳʝ ʚʦʟʨʘʩʪʘʥʠʷ ʠ ʜʝʣʘʶʪʩʷ ʦʮʝʥʢʠ ʚʨʝʤʝʥ 

ʧʝʨʚʦʛʦ ʧʨʠʭʦʜʘ ʧʨʦʪʦʥʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʫʩʢʦʨʝʥʠʷ ʚ ʧʷʪʠ GLE ʧʦ 

ʜʘʥʥʳʤ ACS SPI, ART XC ʠ ʩʝʪʠ ʥʘʟʝʤʥʳʭ ʥʝʡʪʨʦʥʥʳʭ ʤʦʥʠʪʦʨʦʚ. 

ʆʙʩʫʞʜʘʝʪʩʷ, ʯʪʦ ʜʦʣʞʥʦ ʙʳʣʦ ʠʟʤʝʥʠʪʴʩʷ ʚ ʥʦʷʙʨʝ 2025. ʇʦʢʘʟʘʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʪʦʯʥʝʥʠʷ ʧʨʦʛʥʦʟʘ GLE ʩʦʙʳʪʠʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʦ 

ʩʠʛʥʘʣʫ ART XC  ʩʦʣʥʝʯʥʦʛʦ HXR ʠʟʣʫʯʝʥʠʷ. 

ɸʚʪʦʨʳ ʙʣʘʛʦʜʘʨʷʪ ɸʨʝʬʴʝʚʘ ɺ.ɸ., ʐʪʳʢʦʚʩʢʦʚʘ ɸ.ɽ., ʉʘʤʦʨʦʜʦʚʫ ɸ.ɼ. 

ʠ ʆʞʝʨʝʜʦʚʘ ɺ.ɸ. (ʀʂʀ ʈɸʅ) ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ART 

XC/ʉʧʝʢʪʨ-ʈɻ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1.  Mewaldt, R. A., et al. Why is the Sun No Longer Accelerating Particles to High Energy in 

Solar Cycle 24? // AGU. Fall Meeting. abstract id. SH33D-03. 2015. 
2.  Struminsky A.B., et al. Evidence of prolonged acceleration of solar protons in average 

electric fields less than 4Ŀ10ī4 V/cm // Adv. Space Res. V. 76. I. 12. P. 7564-7577. 2025. 
3. ɻʨʠʛʦʨʴʝʚʘ ʀ.ʖ. ʠ ʜʨ. ʊʦʣʢʦʚʘʥʠʝ ʧʨʘʚʠʣʘ ɻʥʝʚʳʰʝʚʘ-ʆʣʷ ʠ ʤʦʜʫʣʷʮʠʷ ʛʘʣʘʢʪʠʯʝʩʢʠʭ 

ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ // ɻʠɸ. ʊʦʤ 65. ˉ8. ʩ. 1183-1194. 2025.  
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МОДИФИЦИРОВАННЫЕ МОДЕЛИ ПРОГНОЗА СОЛНЕЧНЫХ ВСПЫШЕК 
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ʇʨʝʜʩʪʘʚʣʝʥʳ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ [1]) 

ʚʝʨʩʠʠ ʤʦʜʝʣʝʡ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʩʦʣʥʝʯʥʳʭ ʚʩʧʳʰʝʢ, ʧʦʣʫʯʝʥʥʳʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʟʳ ʜʘʥʥʳʭ ʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʘʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ [2]. 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. Zimovets I.V., Sharykin I.N. Models for Short-Term Forecast of Maximum X-ray Class of 

Solar Flares Based on Magnetic Energy of Active Regions // Geomagnetism and Aeronomy. V. 

64. N. 5. P. 603-614. 2024. 

2. Zimovets I.V., Sharykin I.N., Gan W.-Q. Magnetic Energies (and Some Other Parameters) in 

Solar Active Regions of Different Hale and McIntosh Classes: Statistical Analysis for 2010ï

2024 // Cosmic Research. V. 63. N. 4. P. 352-378. 2025.  

mailto:ivanzim@cosmos.ru


ПРОГНОЗ-2026: Сборник тезисов Секция 1. Прогнозирование солнечной активности и 
нестационарных процессов в гелиосфере 

16 
 

ВСПЫШЕЧНАЯ АКТИВНОСТЬ СОЛНЦАВ МАЕ-ИЮНЕ 2024 ГОДА 
 

ʀʩʘʝʚʘ ɽ.ʉ.
1
, ʀʚʘʥʦʚ ʂ.ʀ

1
, ʊʦʤʦʟʦʚ ɺ.ʄ.

2
, ʗʟʝʚ ʉ.ɸ.

1,2
 

1
ʀʨʢʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 

2
ʀʉɿʌ ʉʆ ʈɸʅ, ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 

ele3471@yandex.ru   

 

ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʚʩʧʳʰʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʉʦʣʥʮʘ ʚ ʤʘʝ-ʠʶʥʝ 2024 ʛ. ɺ 

ʧʝʨʠʦʜ ʩ 1.05.ʧʦ 13.06 6 ʘʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ (ɸʆ) ˉˉ 13654, 13663, 13664, 

13685 ʠ 13723 ʧʨʦʠʟʚʝʣʠ 38 ʚʩʧʳʰʝʢ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʢʣʘʩʩʦʚ > ʄ5.0. 

ʅʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚʥʝʩ ʢʦʤʧʣʝʢʩ ʘʢʪʠʚʥʦʩʪʠ (ʂɸ), ʚʢʣʶʯʘʚʰʠʡ ʚ ʩʝʙʷ ʚ ʤʘʝ 

ɸʆ 13664, ʚ ʠʶʥʝ ï ɸʆ 13697. ɸʥʘʣʠʟ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʤʘʛʥʠʪʦʛʨʘʤʤ ʉʦʣʥʮʘ, 

ʧʦʣʫʯʝʥʥʳʭ ʢʦʩʤʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʝʡ çSolar Orbiterè [1] ʥʘ ʦʙʨʘʪʥʦʤ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ɿʝʤʣʝ ʧʦʣʫʰʘʨʠʠ ʉʦʣʥʮʘ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ɸʆ 

13697 ï ʨʝʟʫʣʴʪʘʪ ʥʝʧʨʝʨʳʚʥʦʡ  ʵʚʦʣʶʮʠʠ ɸʆ 13664, ʘ ʥʝ ʥʦʚʘʷ ɸʆ ʥʘ ʪʦʤ 

ʞʝ ʤʝʩʪʝ. ʉʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʩʧʳʰʝʢ ʚ ʜʘʥʥʦʤ ʂɸ N = ʉ127ʄ88ʍ18 

ʙʝʟ ʫʯʝʪʘ ʚʩʧʳʰʝʢ ʚʦ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʦʙʨʘʪʥʦʤ ʧʦʣʫʰʘʨʠʠ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʥʝʪʠʧʠʯʥʦ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ. ʇʣʦʱʘʜʴ S ʠ ʩʫʤʤʘʨʥʳʡ ʤʘʛʥʠʪʥʳʡ 

ʧʦʪʦʢ B ʜʘʥʥʦʛʦ ʂɸ ʚ ʤʘʝ ʥʘʨʘʩʪʘʣʠ ʦʪʜʝʣʴʥʳʤʠ ʧʦʨʮʠʷʤʠ. ʉʥʘʯʘʣʘ 

ʚʦʟʥʠʢʣʠ ʜʚʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪʳʝ ʙʠʧʦʣʷʨʥʳʝ ɸʆ, ʟʘʪʝʤ ʤʝʞʜʫ ʥʠʤʠ 

ʧʦʷʚʠʣʘʩʴ ʝʱʝ ʦʜʥʘ ɸʆ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʝʜʠʥʳʡ ʧʨʦʪʷʞʝʥʥʳʡ 

ʧʷʪʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʩʦ ʩʣʦʞʥʦʡ ʪʦʧʦʣʦʛʠʝʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ 1) ʪʝʩʥʘʷ çʫʧʘʢʦʚʢʘè ʦʙʣʘʩʪʝʡ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ 

ʧʦʣʷʨʥʦʩʪʠ, ʠ 2) ʧʨʦʪʷʞʝʥʥʘʷ ʣʠʥʠʷ ʨʘʟʜʝʣʘ ʧʦʣʷʨʥʦʩʪʝʡ ʩʣʦʞʥʦʡ ʬʦʨʤʳ, 

ʯʪʦ ʦʙʳʯʥʦ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʦʡ ʚʩʧʳʰʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [2]. ɺ ɸʆ 13664 

ʦʪʤʝʯʝʥʳ ʥʝʦʙʳʯʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ  ʚʩʧʳʰʝʢ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ ʉ39ʄ61ʍ12 

(ʚʩʧʳʰʝʢ ʢʣʘʩʩʘ ʄ ʙʦʣʴʰʝ, ʯʝʤ ʉ) ʘ ʪʘʢʞʝ ʥʝʪʠʧʠʯʥʦ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ 

ʚʩʧʳʰʝʢ ʢʣʘʩʩʘ ʍ (4 ʩʦʙʳʪʠʷ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ). ʕʪʦ ʨʝʟʫʣʴʪʘʪ ʵʬʬʝʢʪʠʚʥʦʡ 

çʧʦʜʧʠʪʢʠè ɸʆ ʤʘʛʥʠʪʥʦʡ ʵʥʝʨʛʠʝʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʦʩʪʦʤ ʩʚʦʙʦʜʥʦʡ 

ʤʘʛʥʠʪʥʦʡ ʵʥʝʨʛʠʠ ʚ ɸʆ ʚ ʵʪʦʪ ʧʝʨʠʦʜ. ʆʪʤʝʯʝʥʦ, ʯʪʦ 1) ʧʦʯʪʠ  ʚʩʝ 

ʚʩʧʳʰʝʯʥʳʝ ɸʆ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʫʟʢʦʤ ʠʥʪʝʨʚʘʣʝ ʜʦʣʛʦʪ ʦʪ 340Á ʜʦ 40Á 

(ʘʢʪʠʚʥʘʷ ʜʦʣʛʦʪʘ); 2) ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʚʩʧʳʰʝʯʥʦʛʦ ʧʝʨʠʦʜʘ ʠʟʤʝʥʠʣʩʷ 

ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʷʪʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʉʦʣʥʮʘ 

(ʧʝʨʝʭʦʜ ʦʪ ʩʠʤʤʝʪʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʢʚʘʪʦʨʘ ʢ ʚʳʨʘʞʝʥʥʦʡ ʘʩʠʤʤʝʪʨʠʠ); 3) 

ʥʘ ʤʝʩʪʘʭ ʙʫʜʫʱʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʩʧʳʰʝʯʥʳʭ ɸʆ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 1-3 

ʦʙʦʨʦʪʦʚ ʉʦʣʥʮʘ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʧʷʪʥʘ. ʆʪʤʝʯʝʥʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʠʢʠ 

ʧʨʦʛʥʦʟʘ ʢʨʫʧʥʳʭ ʚʩʧʳʰʝʯʥʳʭ ʩʦʙʳʪʠʡ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ 

(ʩʫʙʩʠʜʠʷ ˉ 075-ɻɿ/ʎ3569/278, ʘ ʪʘʢʞʝ ʛʦʩʟʘʜʘʥʠʝ FZZE 2026-0006). 

ʃʠʪʝʨʘʪʫʨʘ 

1. https://soar.esac.esa.int/soar/  
2. Dhakal, S. K. et al.What Are the Causes of Super Activity of Solar Active Regions? //The 

Astrophysical Journal, 960(1), 36, 2024.    
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СОЛНЕЧНЫЕ АКТИВНЫЕ ЯВЛЕНИЯ И ИХ ВОЗДЕЙСТВИЕ НА 
СТРУКТУРЫ ОКОЛОЗЕМНОГО КОСМИЧЕСКОГО ПРОСТРАНСТВА: 

СОВРЕМЕННОЕ СОСТОЯНИЕ 
 

ʀʰʢʦʚ ɺ.ʅ. 
ʀɿʄʀʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 

ishkov@izmiran.ru  

 

ʇʨʦʚʝʜʸʥ ʦʙʟʦʨ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʘ ʘʢʪʠʚʥʳʭ ʩʦʣʥʝʯʥʳʭ ʷʚʣʝʥʠʡ ʠ ʠʭ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʢʦʣʦʟʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦ ʧʦʩʣʝʜʥʠʤ ʨʘʙʦʪʘʤ 

(2023 ï 2026 ʛ.). ʇʨʠʥʷʪʦʝ ʚ 2008 ʛ. ʩʦʚʨʝʤʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʠ ʷʚʣʝʥʠʷ 

ʢʦʩʤʠʯʝʩʢʘʷ ʧʦʛʦʜʘ ï çʬʠʟʠʯʝʩʢʦʝ ʠ ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʪʦʨʦʡ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʪʦ, 

ʯʪʦʙʳ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʙʣʶʜʝʥʠʷ, ʤʦʥʠʪʦʨʠʥʛʘ, ʘʥʘʣʠʟʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʦʥ̫ʪʴ ʠ ʧʨʝʜʩʢʘʟʘʪʴ ʩʦʩʪʦʷʥʠʝ ʉʦʣʥʮʘ, ʤʝʞʧʣʘʥʝʪʥʦʡ ʠ ʧʣʘʥʝʪʘʨʥʦʡ ʩʨʝʜʳ, 

ʘ ʪʘʢʞʝ ʚʦʟʤʫʱʝʥʠʡ, ʚʣʠʷʶʱʠʝ ʥʘ ʥʠʭ ʠ ʦʧʝʨʘʪʠʚʥʳʡ ʧʨʦʛʥʦʟ ʚʦʟʤʦʞʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳò. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʦʙʱʝʧʨʠʥʷʪʦ, ʯʪʦ ʠʤʝʥʥʦ ʩʦʣʥʝʯʥʳʝ ʘʢʪʠʚʥʳʝ 

ʷʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʚʦʟʤʫʱʝʥʠʡ ʚ ʛʝʣʠʦʩʬʝʨʝ ʠ ʚ ʦʙʣʘʩʪʷʭ, 

ʧʨʠʣʝʛʘʶʱʠʭ ʢʦ ʚʩʝʤ ʧʣʘʥʝʪʘʤ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ 

ʠʟ ʥʠʭ ï ʩʦʣʥʝʯʥʳʝ ʚʩʧʳʰʝʯʥʳʝ ʩʦʙʳʪʠʷ, ʩʘʤʠ ʚʩʧʳʰʢʠ ʠ ʚʳʙʨʦʩʳ 

ʩʦʣʥʝʯʥʳʭ ʚʦʣʦʢʦʥ. ɺ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʤ ʚʠʜʝ ʙʦʣʴʰʠʝ ʩʦʣʥʝʯʥʳʝ 

ʚʩʧʳʰʝʯʥʳʝ ʩʦʙʳʪʠʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ, 

ʢʦʨʧʫʩʢʫʣʷʨʥʳʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʚʥʝʟʘʧʥʦʝ 

ʚʳʜʝʣʝʥʠʝ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʤʘʛʥʠʪʥʦʡ ʵʥʝʨʛʠʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 
ʚ ʘʢʪʠʚʥʦʡ ʦʙʣʘʩʪʠ (ɸʆ), ʧʨʠʥʝʩʸʥʥʦʡ ʥʦʚʳʤ ʚʩʧʣʳʚʘʶʱʠʤ ʤʘʛʥʠʪʥʳʤ 

ʧʦʪʦʢʦʤ.  ʈʘʙʦʪʳ ʧʦ ʧʨʦʛʥʦʟʫ ʚʩʧʳʰʝʢ ʧʨʦʜʦʣʞʘʶʪ ʙʝʟʫʩʧʝʰʥʳʝ ʧʦʧʳʪʢʠ 

ʧʨʠʚʣʝʯʴ ʥʝʡʨʦʩʝʪʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʢʦʧʣʝʥʠʷ ʵʥʝʨʛʠʠ ʚʥʫʪʨʠ ʩʘʤʦʡ ɸʆ. ʉʘʤʳʤʠ ʤʦʱʥʳʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʚʩʧʳʰʝʯʥʦʛʦ ʩʦʙʳʪʠʷ ʷʚʣʷʶʪʩʷ ʚʳʙʨʦʩʳ ʢʦʨʦʥʘʣʴʥʦʛʦ 

ʚʝʱʝʩʪʚʘ ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʠʭ ʤʝʞʧʣʘʥʝʪʥʳʝ ʫʜʘʨʥʳʝ ʚʦʣʥʳ ʠ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʧʦʪʦʢʠ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ, ʦʩʥʦʚʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʘʛʝʥʪʦʚ, ʧʝʨʝʥʦʩʷʱʠʭ ʚʳʜʝʣʝʥʥʫʶ ʚʩʧʳʰʝʯʥʫʶ ʵʥʝʨʛʠʶ ʚ ʦʢʨʫʞʘʶʱʝʝ 

ʤʝʞʧʣʘʥʝʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢ ʦʢʦʣʦʧʣʘʥʝʪʥʳʤ ʦʙʣʘʩʪʷʤ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢ 

ʦʢʦʣʦʟʝʤʥʦʤʫ ʢʦʩʤʠʯʝʩʢʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ. ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʨʦʛʥʦʟʘ 

ʛʝʦʵʬʬʝʢʪʠʚʥʦʩʪʠ (ʤʘʛʥʠʪʥʳʭ ʙʫʨʴ ʠ ʠʭ ʵʬʬʝʢʪʦʚ) ʜʦʩʪʠʛʥʫʪʦ ʧʦʥʠʤʘʥʠʝ 

ʨʦʣʠ ʢʣʘʩʪʝʨʦʚ (ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ) ʚʳʙʨʦʩʦʚ ʢʦʨʦʥʘʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʦʪ ʉʦʣʥʮʘ, ʧʨʠʯʸʤ ʠʭ ʛʝʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʥʘʯʠʤʦ 

ʧʦʚʳʰʘʝʪʩʷ, ʝʩʣʠ ʧʦʩʣʝʜʥʠʝ ʠʟ ʥʠʭ ʧʦ ʚʨʝʤʝʥʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʩ ʙʦʣʴʰʝʡ 

ʩʢʦʨʦʩʪʴʶ. ʇʨʦʛʥʦʟ ʩʦʣʥʝʯʥʳʭ ʧʨʦʪʦʥʥʳʭ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʧʦʨʦʞʜʘʶʱʝʛʦ ʠʭ ʠʩʪʦʯʥʠʢʘ ʧʦʢʘ ʥʝ ʧʨʠʥʸʩ ʫʩʧʝʭʘ ʠ ʩʚʦʜʠʪʩʷ ʢ ʠʭ 

ʜʠʘʛʥʦʩʪʠʢʝ ʧʦ ʩʦʧʫʪʩʪʚʫʶʱʝʤʫ ʨʘʜʠʦʠʟʣʫʯʝʥʠʷ ʠ ʧʝʨʚʦʡ ʨʝʘʢʮʠʠ ʥʘ ʠʭ 

ʧʨʠʭʦʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʠʙʦʨʦʚ. ʀʜʸʪ ʠʥʪʝʥʩʠʚʥʦʝ ʠʟʫʯʝʥʠʝ 

ʧʣʘʥʝʪʘʨʥʳʭ ʷʚʣʝʥʠʡ ʚʦ ʚʩʝʭ ʩʣʦʷʭ, ʢʘʢ ɿʝʤʣʝ, ʪʘʢ ʠ ʥʘ ʜʨʫʛʠʭ ʧʣʘʥʝʪʘʭ.  
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ʂʘʣʘʤʘʥʦʚ ɺ.ɻ., ʉʘʜʦʚʩʢʠʡ ɸ.ʄ. 
ʀʂʀ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

VGKalamanov@cosmos.ru   

 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʚʦʣʶʮʠʠ ʢʦʨʦʥʘʣʴʥʦʛʦ ʚʳʙʨʦʩʘ ʤʘʩʩʳ ʚʦʟʥʠʢʘʝʪ 

ʚʦʧʨʦʩ ʦ ʝʛʦ ʩʪʨʫʢʪʫʨʝ. ʅʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʝʪ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʚ ʯʠʩʣʝ 

ʢʦʪʦʨʳʭ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʧʨʠʙʦʨʦʚ ʠ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, 

ʧʦʵʪʦʤʫ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʥʠʤʢʦʚ ʠ ʧʦʠʩʢʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʠʤʝʥʷʪʴ ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʝʪʦʜʳ. 

ʀʟ ʚʦʟʤʦʞʥʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʝʪʦʜʦʚ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʳ ʢʦʨʦʥʘʣʴʥʦʛʦ ʚʳʙʨʦʩʘ ʤʘʩʩʳ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ 

ʤʝʭʘʥʠʟʤ ʚʳʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʠ ʮʝʧʥʦʡ ʢʦʜ. ʄʝʭʘʥʠʟʤ ʚʳʜʝʣʝʥʠʷ ʛʨʘʥʠʮ (ʢ 

ʧʨʠʤʝʨʫ, ʤʝʪʦʜ ʂʘʥʥʠ [1]) ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʛʨʘʥʠʮʳ ʩʦʙʳʪʠʷ ʥʘ 

ʠʟʦʙʨʘʞʝʥʠʠ, ʘ ʮʝʧʥʦʡ ʢʦʜ (ʪʘʢʦʡ ʢʘʢ ʮʝʧʥʦʡ ʢʦʜ ʌʨʠʤʝʥʘ [3]) ʧʦʟʚʦʣʷʝʪ 

ʟʘʢʦʜʠʨʦʚʘʪʴ ʥʘʡʜʝʥʥʳʝ ʛʨʘʥʠʮʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ. ɸʥʘʣʠʟ 

ʠʟʤʝʥʝʥʠʷ ʥʘʡʜʝʥʥʳʭ ʛʨʘʥʠʮ ʩʦʙʳʪʠʷ ʚ ʜʠʥʘʤʠʢʝ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʧʦʩʦʙʝʥ 

ʦʙʲʷʩʥʠʪʴ ʤʥʦʛʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʧʨʠʩʫʱʠʝ ʵʨʫʧʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʝ 

ʢʦʨʦʥʘʣʴʥʦʛʦ ʚʳʙʨʦʩʘ ʤʘʩʩʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʙʳʣ ʚʳʙʨʘʥ ʦʙʳʯʥʳʡ ʂɺʄ (ʩʤ. ʦʙʟʦʨ Chen, 2011 

[2]) ʠʤʝʶʱʠʡ ʭʘʨʘʢʪʝʨʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʉ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʧʨʦʛʨʘʤʤʳ, ʙʳʣʠ ʥʘʡʜʝʥʳ ʛʨʘʥʠʮʳ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʙʳʣʠ 

ʟʘʢʦʜʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʮʝʧʥʦʛʦ ʢʦʜʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ. ʅʘ ʦʩʥʦʚʝ 

ʧʦʣʫʯʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʙʳʣʘ ʧʨʦʩʣʝʞʝʥʘ ʵʚʦʣʶʮʠʷ ʵʨʫʧʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʢʦʨʦʥʘʣʴʥʦʛʦ ʚʳʙʨʦʩʘ ʤʘʩʩʳ. ɹʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ 

ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʝʪʦʜʦʚ ʠ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʜʘʣʴʥʝʡʰʝʤ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. Canny, J. A Computational Approach to Edge Detection // IEEE Transactions on Pattern 

Analysis and Machine Intelligence. V. PAMI-8. I. 6. P. 679ï698. 1986. 

https://doi.org/10.1109/tpami.1986.4767851 
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ɻʝʣʠʦʩʬʝʨʥʳʡ ʧʣʘʟʤʝʥʥʳʡ ʩʣʦʡ (ɻʇʉ) ï ʘʥʘʣʦʛ ʧʣʘʟʤʝʥʥʦʛʦ ʩʣʦʷ ʭʚʦʩʪʘ 

ʤʘʛʥʠʪʦʩʬʝʨʳ, ʦʙʣʘʩʪʴ ʚʦʢʨʫʛ ʛʝʣʠʦʩʬʝʨʥʦʛʦ ʪʦʢʦʚʦʛʦ ʩʣʦʷ ï ɻʊʉ 

(ʧʨʦʜʦʣʞʝʥʠʷ ʜʠʧʦʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʵʢʚʘʪʦʨʘ ʉʦʣʥʮʘ), ʦʙʨʘʟʦʚʘʥʥʘʷ 

ʚʳʪʷʥʫʚʰʠʤʩʷ ʧʦʷʩʦʤ ʢʦʨʦʥʘʣʴʥʳʭ ʩʪʨʠʤʝʨʦʚ ʠ ʪʦʢʦʚʳʤʠ ʩʣʦʷʤʠ, 

ʦʙʨʘʟʦʚʘʚʰʠʤʠʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʦʣʥʝʯʥʦʤ ʚʝʪʨʝ. ɻʇʉ ʧʝʨʝʩʝʢʘʝʪʩʷ ʥʘ 

ʦʨʙʠʪʝ ɿʝʤʣʠ ʦʪ ʤʠʥʫʪ ʜʦ ʩʫʪʦʢ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʫʱʝʡ ʤʘʛʥʠʪʥʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ ɻʇʉ-ɻʊʉ. ʅʘ ʄɻɼ ʤʘʩʰʪʘʙʘʭ ɻʇʉ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʪʦʣʩʪʳʡ ʪʦʢʦʚʳʡ ʩʣʦʡ. ʅʘʙʣʶʜʝʥʠʷ ʝʛʦ ʧʝʨʝʩʝʯʝʥʠʡ ʥʘ ʨʘʟʥʳʭ 

ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʉʦʣʥʮʘ ʩ ʧʦʤʦʱʴʶ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ Ulysses 

ʧʦʢʘʟʳʚʘʶʪ ʵʬʬʝʢʪ ʧʘʜʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʠ ɻʇʉ. ʆʜʥʘʢʦ ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʄɻɼ 

ʤʦʜʝʣʷʭ ʚʦʟʥʠʢʘʝʪ ʣʦʢʘʣʴʥʳʡ ʤʘʢʩʠʤʫʤ ʧʣʦʪʥʦʩʪʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʫʨʘʚʥʝʥʠʷ ʧʦʣʠʪʨʦʧʳ, ʪʝʤʧʝʨʘʪʫʨʳ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʦʙʲʷʩʥʷʝʤ ʜʘʥʥʳʡ ʧʘʨʘʜʦʢʩ ʚ ʨʘʤʢʘʭ 

ʦʜʥʦʞʠʜʢʦʩʪʥʦʡ ʄɻɼ ʠ ʧʦʢʘʟʳʚʘʝʤ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʠ ɻʇʉ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʸ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚ ʦʙʣʘʩʪʠ ʠʩʪʦʯʥʠʢʘ ʥʘ ʉʦʣʥʮʝ ʠ 

ʩʦʦʪʥʦʰʝʥʠʷʤ ʧʣʦʪʥʦʩʪʝʡ ʧʦʪʦʢʦʚ ʚʝʱʝʩʪʚʘ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʠ ʥʘ ʉʦʣʥʮʝ. 

ʇʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʚʝʱʝʩʪʚʘ ʫʙʳʚʘʝʪ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʉʦʣʥʮʘ. ʇʦʩʢʦʣʴʢʫ 

ʣʠʥʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʳʪʷʛʠʚʘʶʪʩʷ ʚʜʦʣʴ ʥʝʡʪʨʘʣʴʥʦʡ ʣʠʥʠʠ ɻʇʉ, 

ʛʨʘʜʠʝʥʪ ʣʦʛʘʨʠʬʤʘ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ʧʦʧʝʨʸʢ ʩʣʦʷ ʚ ʩʦʣʥʝʯʥʦʤ ʚʝʪʨʝ 

ʙʦʣʴʰʝ, ʯʝʤ ʚʙʣʠʟʠ ʉʦʣʥʮʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʨʝʟʢʦʛʦ 

ʤʘʢʩʠʤʫʤʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʠʩʪʦʯʥʠʢʝ, ʚʙʣʠʟʠ ʥʝʡʪʨʘʣʴʥʦʡ ʣʠʥʠʠ ɻʇʉ 

ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʞʝʪ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʦʡ. ʂʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ 

ʬʫʥʢʮʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʥʘ ʉʦʣʥʮʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʳ ʄɻɼ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʠ ɻʇʉ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʟʘ ʩʯʸʪ 

ʘʢʢʫʨʘʪʥʦʛʦ ʚʳʙʦʨʘ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʠ ʠʭ ʢʦʨʨʝʢʪʥʦʛʦ ʪʨʘʥʩʣʠʨʦʚʘʥʠʷ ʚ 

ʦʙʣʘʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʝʟ ʫʩʣʦʞʥʝʥʠʷ ʠ ʙʝʟ ʪʦʛʦ ʩʣʦʞʥʳʭ ʄɻɼ ʤʦʜʝʣʝʡ.  
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ʈʘʩʩʤʦʪʨʝʥʦ ʩʦʩʪʦʷʥʠʝ ʪʝʢʫʱʝʛʦ ʧʨʦʛʥʦʟʘ ʯʠʩʣʘ ʩʦʣʥʝʯʥʳʭ ʧʷʪʝʥ ʚ 25 

ʮʠʢʣʝ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠ ʩʦʩʪʦʷʱʝʡ ʠʟ (1) 

ʦʩʝʩʠʤʤʝʪʨʠʯʥʦʡ ʫʧʨʦʱʸʥʥʦʡ ʜʠʥʘʤʦ ʤʦʜʝʣʠ ʩʨʝʜʥʝʛʦ ʩʦʣʥʝʯʥʦʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩ ʫʯʝʪʦʤ ʩʦʭʨʘʥʝʥʠʷ ʤʘʛʥʠʪʥʦʡ ʩʧʠʨʘʣʴʥʦʩʪʠ, ʤʘʛʥʠʪʥʦʡ 

ʧʣʘʚʫʯʝʩʪʠ; ʠ (2) ʫʧʨʘʚʣʷʝʤʦʡ ʵʪʦ ʤʦʜʝʣʴʶ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʄʝʪʦʜ ʧʨʦʛʥʦʟʘ 

ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʋʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɹʝʥ-

ɻʫʨʠʦʥ (ʀʟʨʘʠʣʴ) ʠ ʋʨʌʋ ʠʤ. ɽʣʴʮʠʥʘ (ʈʦʩʩʠʷ) ʚ 2013-17 ʛʛ. ʉ 2017 ʛ. 

ʥʘʯʘʣʠʩʴ ʝʞʝʤʝʩʷʯʥʳʝ ʧʨʦʛʥʦʟʳ ʯʠʩʣʘ ʩʦʣʥʝʯʥʳʭ ʧʷʪʝʥ, ʫʩʨʝʜʥʸʥʥʳʭ 

ʩʢʦʣʴʟʷʱʠʤ 13-ʤʝʩʷʯʥʳʤ ʦʢʥʦʤ, ʥʘ ʛʦʨʠʟʦʥʪʘʭ 6-18 ʤʝʩʷʮʝʚ. ɺ ʨʘʙʦʪʝ [1] 

ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʫʣʫʯʰʝʥʠʷ ʧʨʦʛʥʦʟʘ ʧʫʪʝʤ ʧʦʩʪʨʦʝʥʠʷ ʩʝʨʠʠ ʤʦʜʝʣʝʡ 

ʥʝʣʠʥʝʡʥʦʛʦ ʜʠʥʘʤʦ ʩʨʝʜʥʝʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʉʦʣʥʮʘ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ 

ʚʧʝʨʚʳʝ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʩʧʠʨʘʣʴʥʦʛʦ ʜʠʥʘʤʦ ʠ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ 

ʩ ʵʬʬʝʢʪʦʤ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʨʘʩʩʯʠʪʘʥ ʩ ʧʨʠʝʤʣʝʤʦʡ 

ʪʦʯʥʦʩʪʴʶ ʚʝʩʴ ʨʷʜ ɺʦʣʴʬʘ (1745 ï 2016). ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [2,3] 

ʧʦʟʚʦʣʠʣʠ ʧʨʝʚʨʘʪʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʟʥʘʥʠʝ ʚ ʨʝʘʣʴʥʳʡ ʧʨʘʢʪʠʯʝʩʢʠʡ 

ʠʥʩʪʨʫʤʝʥʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʄʳ ʧʦʢʘʟʳʚʘʝʤ, ʢʘʢʠʝ 

ʟʥʘʯʝʥʠʷ ʥʘʰ ʧʨʦʛʥʦʟ ʜʘʚʘʣ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠ ʜʝʤʦʥʩʪʨʠʨʫʝʤ 

ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʝʛʦ ʜʦʩʪʦʚʝʨʥʦʩʪʴ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʛʨʘʥʪ ˉ 21-72-20067ʧ). 

 

ʃʠʪʝʨʘʪʫʨʘ 
1 Kleeorin & all, 2016, MNRAS, 2016, v. 460, 3960-3967.  

2 Safiullinʠ & all, 2018 J. Plasma Phys. v. 84, 735840306.  

3 Kleeorin & all, 2024 AAp Tr., v. 34. pp. 371 - 388. 
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1
ʉʇʙɻʕʊʋ çʃʕʊʀè, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

2
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

dapavlov@etu.ru   

 

ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʘ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʄɻɼ-ʤʦʜʝʣʠ 

ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʠ ʢʦʨʦʥʘʣʴʥʳʭ ʚʳʙʨʦʩʦʚ ʤʘʩʩʳ (ʂɺʄ) ʥʘ ʦʩʥʦʚʝ 

ʙʠʙʣʠʦʪʝʢʠ PLUTO [1, 2, 3, 4]. ɽʞʝʜʥʝʚʥʳʝ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ NOAA/NCEP ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʛʥʠʪʦʛʨʘʤʤ GONG ʠ 

ʜʘʥʥʳʭ ʢʦʨʦʥʦʛʨʘʬʦʚ SOHO/LASCO ʠ STEREO-A. ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʝʡ ʥʠʞʥʝʡ ʢʦʨʦʥʳ ʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʚʥʝʜʨʝʥʠʷ ʂɺʄ ʚ 

ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʤʦʜʝʣʠ. 

ʇʨʦʪʝʩʪʠʨʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʚʳʯʠʩʣʝʥʠʷ ʠʥʜʝʢʩʘ ʤʘʛʥʠʪʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ Kp ʥʘ ʦʩʥʦʚʝ ʵʤʧʠʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʩʚʷʟʠ ʤʦʜʝʣʴʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʤʝʞʜʫ ʩʦʙʦʡ, ʧʨʦʠʟʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʩ 

ʥʘʙʣʶʜʘʪʝʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʙʘʟʳ ʜʘʥʥʳʭ OMNI [5] ʠ ʧʨʦʛʥʦʟʘʤʠ ʩʣʫʞʙʳ 

SWPC [6]. ʈʘʩʩʤʦʪʨʝʥʳ ʩʠʣʴʥʝʡʰʠʝ ʛʝʦʤʘʛʥʠʪʥʳʝ ʙʫʨʠ 2024ï26 ʛʦʜʦʚ 

(ʫʨʦʚʥʠ G3ïG5). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ PLUTO ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʚʨʝʤʷ ʧʨʠʭʦʜʘ 

ʫʜʘʨʥʳʭ ʚʦʣʥ ʂɺʄ ʩ ʪʦʯʥʦʩʪʴʶ, ʙʣʠʟʢʦʡ ʢ ʤʦʜʝʣʠ ENLIL ʦʪ SWPC. 

ɺ ʠʪʦʛʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʦʪʢʨʳʪʳʡ ʢʦʜ PLUTO ʧʨʠʛʦʜʝʥ ʜʣʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ, ʘ ʚʢʣʶʯʝʥʠʝ ʚ ʩʣʫʞʙʫ 

ʘʥʘʣʠʟʘ ʬʫʥʢʮʠʡ ʩʚʷʟʠ çʩʦʣʥʝʯʥʳʡ ʚʝʪʝʨ ï ʤʘʛʥʠʪʦʩʬʝʨʘè ʟʘʢʣʘʜʳʚʘʝʪ ʙʘʟʫ 

ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʃʠʪʝʨʘʪʫʨʘ 
1. Arutyunyan S., Kodukov A., Subbotin M., Pavlov D. // Space Weather. 2025. V. 23. ˉ. 12. ʉ. 

e2025SW004403. 

2. ɸʨʫʪʶʥʷʥ ʉ.ʅ., ʂʦʜʫʢʦʚ ɸ.ɺ., ʉʫʙʙʦʪʠʥ ʄ.ʆ., ʇʘʚʣʦʚ ɼ.ɸ. // ʂʦʩʤʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 2023, ʊ. 61, ˉ 6, ʉ. 447ï453. 

3. https://solarwind.entroforce.ru/  

4. Mignone A. et al. // The Astrophysical Journal Supplement Series. 2007. V. 170. ˉ. 1. P. 228.  

5. https://omniweb.gsfc.nasa.gov/ 

6. https://www.swpc.noaa.gov/  
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ПРОГНОЗ ЭКСТРЕМАЛЬНЫХ ЗНАЧЕНИЙ СОЛНЕЧНОЙ АКТИВНОСТИ И 
ИНТЕНСИВНОСТИ ГКЛ ПО ДИНАМИКЕ ЦИКЛОВ ЭТИХ 

ХАРАКТЕРИСТИК 
 

ʂʨʘʡʥʝʚ ʄ.ɹ. 
ʌʀɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

mkrainev46@mail.ru  

 

ɼʣʷ ʧʦʥʠʤʘʥʠʷ 11-ʣʝʪʥʝʡ ʠ 22-ʣʝʪʥʝʡ ʮʠʢʣʠʯʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʘʢʪʠʚʥʦʩʪʠ ʉʦʣʥʮʘ, ʚʢʣʶʯʘʷ ʛʝʣʠʦʩʬʝʨʫ ʢʘʢ ʝʛʦ ʥʘʨʫʞʥʳʡ ʩʣʦʡ, ʚʘʞʥʦ 

ʠʟʫʯʝʥʠʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʰʝʜʰʠʭ ʮʠʢʣʦʚ. 

ʉʦʙʩʪʚʝʥʥʦ, ʠʤʝʥʥʦ ʥʘʣʠʯʠʝ ʪʘʢʦʡ ʪʝʩʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʠ ʧʦʥʠʤʘʥʠʝ, ʯʝʤ ʦʥʘ 

ʦʙʫʩʣʦʚʣʝʥʘ, ʠ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʥʘʜʸʞʥʦʛʦ ʧʨʦʛʥʦʟʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ. ʀʟ ʩʦʣʥʝʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʠʙʦʣʝʝ ʥʘʜʸʞʥʳʝ 

ʜʘʥʥʳʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʦʣʪʦʨʘ ʚʝʢʘ ʩʫʱʝʩʪʚʫʶʪ ʜʣʷ ʧʣʦʱʘʜʠ ʛʨʫʧʧ 

ʩʦʣʥʝʯʥʳʭ ʧʷʪʝʥ, Sss. ɺ ʦʛʨʦʤʥʦʡ ʠ ʧʣʦʭʦ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʧʨʷʤʳʤʠ 

ʠʟʤʝʨʝʥʠʷʤʠ ʛʝʣʠʦʩʬʝʨʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʨʘʞʘʶʱʝʡ 

ʛʣʦʙʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʵʪʦʛʦ ʩʣʦʷ, ʷʚʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ɻʂʃ, JGCR, ʧʦ 

ʜʘʥʥʳʤ ʥʘ ʦʨʙʠʪʝ ɿʝʤʣʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʩʝʤʴʜʝʩʷʪ ʣʝʪ. 

ɺ ʜʦʢʣʘʜʝ ʠʟʫʯʘʝʪʩʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷ Sss ʠ JGCR ʚ ʤʘʢʩʠʤʫʤʝ 

ʠ ʤʠʥʠʤʫʤʝ ʩʦʣʥʝʯʥʦʛʦ ʮʠʢʣʘ ʠ ʠʭ ʟʥʘʯʝʥʠʷʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʦʯʢʘʭ 

ʧʝʨʝʛʠʙʘ ʮʠʢʣʦʚ ʚ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ (dP/dt = 0 ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ P; 

ʧʨʠʤʝʨʥʦ ʟʘ 2-3 ʛʦʜʘ ʜʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʵʢʩʪʨʝʤʫʤʘ, [1]). ʂʨʦʤʝ ʪʦʛʦ, 

ʙʫʜʝʪ ʢʨʘʪʢʦ ʨʘʩʩʤʦʪʨʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʝʣʠʦʩʬʝʨʳ (ʘ, ʟʥʘʯʠʪ, 

ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ɻʂʃ) ʦʪ ʦʙʝʠʭ ʚʝʪʚʝʡ (ʪʦʨʦʠʜʘʣʴʥʦʡ ʠ ʧʦʣʦʠʜʘʣʴʥʦʡ) 

ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ [2, 3]. 

 

ʃʀʊɽʈɸʊʋʈɸ 

 
1. ʂʨʘʡʥʝʚ ʄ.ɹ. ʆ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʘʢʪʠʚʥʦʩʪʠ ʉʦʣʥʮʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʛʘʣʘʢʪʠʯʝʩʢʠʭ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʚ ʤʘʢʩʠʤʫʤʝ ʠ ʪʦʯʢʘʭ ʧʝʨʝʛʠʙʘ ʩʦʣʥʝʯʥʦʛʦ 

ʮʠʢʣʘ. // ʂʨʘʪʢʠʝ ʩʦʦʙʱʝʥʠʷ ʧʦ ʬʠʟʠʢʝ ʌʀɸʅ // 2013, ˉ 1, 3-9  
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ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ // ʉʦʣʥʝʯʥʦ-ʟʝʤʥʘʷ ʬʠʟʠʢʘ // 2019. ʊ. 5, ˉ 4. ʉ. 12ï25. 

https://doi.org/10.12737/szf-54201902.  

3. M. Krainev, M. Kalinin, O.P.M. Aslam, D. Ngobeni, M. Potgieter, On the dependence of 

maximum GCR intensity on heliospheric factors for the last five sunspot minima, 

Advances in Space Research, Volume 68, Issue 7, 1 October 2021, Pages 2953-2962; 

https://doi.org/10.1016/j.asr.2021.05.021 
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ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʟʘʪʫʭʘʶʱʠʝ ʠʟʛʠʙʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʩʦʣʥʝʯʥʳʭ ʢʦʨʦʥʘʣʴʥʳʭ ʧʝʪʝʣʴ ʠ ʠʩʩʣʝʜʫʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʠʭ ʧʦʚʝʜʝʥʠʷ ʚ 

ʘʢʪʠʚʥʳʭ ʦʙʣʘʩʪʷʭ (ɸʆ) ʧʝʨʝʜ ʤʦʱʥʳʤʠ ʚʩʧʳʰʢʘʤʠ (M-, X-ʢʣʘʩʩʘ), ʘ ʪʘʢʞʝ 

ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʤʦʱʥʳʭ ʚʩʧʳʰʝʢ. ɼʣʷ ʵʪʦʛʦ ʤʳ ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ 14 ɸʆ ʩ 

ʤʦʱʥʳʤʠ ʚʩʧʳʰʢʘʤʠ ʠ 14 ɸʆ ʙʝʟ ʤʦʱʥʳʭ ʚʩʧʳʰʝʢ. ɼʣʷ ʢʘʞʜʦʛʦ ʩʦʙʳʪʠʷ 

ʟʘʛʨʫʞʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʢʘʥʘʣʘʭ 171 ¡ ʠ 

94 ¡ AIA/SDO ʩ ʰʘʛʦʤ ʚ 12 ʩʝʢʫʥʜ, ʜʣʷ 4 ʯʘʩʦʚ ʧʝʨʝʜ ʚʩʧʳʰʢʦʡ. ɼʣʷ ɸʆ ʙʝʟ 

ʤʦʱʥʳʭ ʚʩʧʳʰʝʢ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʧʨʦʠʟʚʦʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ. ʇʦʩʢʦʣʴʢʫ ʥʝʟʘʪʫʭʘʶʱʠʝ ʢʦʣʝʙʘʥʠʷ 

ʠʤʝʶʪ ʦʯʝʥʴ ʥʠʟʢʫʶ ʘʤʧʣʠʪʫʜʫ (1ï2 ʧʠʢʩʝʣʷ AIA/SDO), ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʪʝʭʥʠʢʫ Motion Magnification ʜʣʷ ʫʩʠʣʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʵʪʠʭ ʢʦʣʝʙʘʥʠʡ. ʇʦ 

ʦʙʨʘʙʦʪʘʥʥʳʤ ʠʟʦʙʨʘʞʝʥʠʷʤ ʚ ʢʘʥʘʣʝ 171 ¡ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʜʠʘʛʨʘʤʤʳ 

ʚʨʝʤʷ-ʨʘʩʩʪʦʷʥʠʝ, ʠʟ ʢʦʪʦʨʳʭ ñʚʨʫʯʥʫʶò ʠʟʚʣʝʯʝʥʳ ʢʦʣʝʙʘʪʝʣʴʥʳʝ 

ʧʘʪʪʝʨʥʳ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʥʘʣʠʯʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʧʝʨʠʦʜʝ ʦʩʮʠʣʣʷʮʠʡ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʚʝʡʚʣʝʪ-ʘʥʘʣʠʟ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ. 

ʊʘʢʞʝ ʥʝ ʚʳʷʚʣʝʥʦ ʷʚʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʧʦʚʝʜʝʥʠʠ ʢʦʣʝʙʘʥʠʡ ʚ ɸʆ ʩʦ 

ʚʩʧʳʰʢʘʤʠ ʠ ʙʝʟ ʥʠʭ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʫʯʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʨʦʥʘʣʴʥʳʭ 

ʚʳʙʨʦʩʘʭ ʤʘʩʩʳ (ʂɺʄ) ʠʟ ɸʆ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʠʥʪʝʨʚʘʣʦʚ 

ʚʨʝʤʝʥʠ. ʆʧʠʨʘʷʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʥʝʙʦʣʴʰʦʡ ʚʳʙʦʨʢʠ ʩʦʙʳʪʠʡ, ʤʳ 

ʧʨʠʰʣʠ ʢ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤʫ ʚʳʚʦʜʫ, ʯʪʦ ʨʝʛʠʩʪʨʘʮʠʷ ʠ ʘʥʘʣʠʟ 

ʥʝʟʘʪʫʭʘʶʱʠʭ ʢʦʣʝʙʘʥʠʡ ʚʳʩʦʢʠʭ (~100ï600 ʄʤ) ʢʦʨʦʥʘʣʴʥʳʭ ʧʝʪʝʣʴ ʥʘ 

ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʤʘʣʦʧʝʨʩʧʝʢʪʠʚʥʳ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʦʱʥʳʭ 

ʚʩʧʳʰʝʢ ʠ ʂɺʄ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʟʘ ʩʯʝʪ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ (ʧʨʦʝʢʪ 

No 20-72-10158). ʈʘʙʦʪʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ ʞʫʨʥʘʣʝ ɻɽʆʄɸɻʅɽʊʀɿʄ ʀ 

ɸʕʈʆʅʆʄʀʗ, 2025, ʪʦʤ 65, No 8, ʩ. 1151ï1166. 
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СРЕДНЕСРОЧНЫЙ ПРОГНОЗ СОЛНЕЧНОГО РАДИОПОТОКА НА 
ДЛИНАХ ВОЛН 10,7 И 30 СМ НА ОСНОВЕ АДАПТИВНОГО ФИЛЬТРА 

КАЛМАНА 
 

ʇʦʜʣʘʜʯʠʢʦʚʘ ʊ.ɺ.ĭ, ɸʙʫ-ʐʘʘʨ ɿ.ĭ, ʇʝʪʨʫʢʦʚʠʯ ɸ.ɸ.Į 
ĭʉʢʦʣʢʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

Įʀʥʩʪʠʪʫʪ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

t.podladchikova@skoltech.ru  

 

ʇʦʪʦʢʠ ʩʦʣʥʝʯʥʦʛʦ ʨʘʜʠʦʠʟʣʫʯʝʥʠʷ ʥʘ ʜʣʠʥʘʭ ʚʦʣʥ 10,7 ʠ 30 ʩʤ 

(ʠʥʜʝʢʩʳ F10.7 ʠ F30) ʩʣʫʞʘʪ ʧʨʦʢʩʠ-ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʉʦʣʥʮʘ, ʥʘʛʨʝʚʘʶʱʝʛʦ ʚʝʨʭʥʶʶ ʘʪʤʦʩʬʝʨʫ ɿʝʤʣʠ. ʆʥʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʤʦʜʝʣʝʡ ʪʝʨʤʦʩʬʝʨʳ ʠ ʠʦʥʦʩʬʝʨʳ ʜʣʷ 

ʫʪʦʯʥʝʥʠʷ ʦʨʙʠʪ ʩʧʫʪʥʠʢʦʚ, ʧʨʦʛʥʦʟʘ ʚʨʝʤʝʥʠ ʩʭʦʜʘ ʩ ʦʨʙʠʪʳ, ʤʘʥʸʚʨʦʚ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʪʦʣʢʥʦʚʝʥʠʡ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʚʦʣʶʮʠʠ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʤʫʩʦʨʘ. ʇʨʝʜʩʪʘʚʣʝʥ ʤʝʪʦʜ RESONANCE (Radio Emissions from the Sun: 

ONline ANalytical Computer-aided Estimator) ʜʣʷ ʧʨʦʛʥʦʟʘ 13-ʤʝʩʷʯʥʳʭ 

ʩʛʣʘʞʝʥʥʳʭ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʦʚ F10.7 ʠ F30 ʩ ʫʧʨʝʞʜʝʥʠʝʤ 

ʦʪ 1 ʜʦ 24 ʤʝʩʷʮʝʚ [1]. 

ɸʣʛʦʨʠʪʤ RESONANCE ʚʢʣʶʯʘʝʪ ʪʨʠ ʰʘʛʘ. ɺʦ-ʧʝʨʚʳʭ, ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ 

ʰʫʤʦʚ ʚ ʜʘʥʥʳʭ ʦ ʨʘʜʠʦʧʦʪʦʢʝ ʧʨʠʤʝʥʷʝʪʩʷ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʝ 13-ʤʝʩʷʯʥʦʝ 

ʩʢʦʣʴʟʷʱʝʝ ʩʨʝʜʥʝʝ. ɺʦ-ʚʪʦʨʳʭ, ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʩʪʨʦʠʪʩʷ ʥʘʯʘʣʴʥʳʡ ʧʨʦʛʥʦʟ 

F10.7 ʠ F30 ʤʝʪʦʜʦʤ ʄʘʢʥʠʰʘïʃʠʥʢʦʣʴʥʘ. ɺ-ʪʨʝʪʴʠʭ, ʵʪʦʪ ʧʨʦʛʥʦʟ 

ʫʪʦʯʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʜʘʧʪʠʚʥʦʛʦ ʬʠʣʴʪʨʘ ʂʘʣʤʘʥʘ ʩ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ 

ʩʪʘʪʠʩʪʠʢʠ ʦʰʠʙʦʢ. ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʘʷ ʦʰʠʙʢʘ ʧʨʦʛʥʦʟʘ ʩʦʩʪʘʚʣʷʝʪ 5ï27 

sfu ʜʣʷ F10.7 ʠ 3ï16 sfu ʜʣʷ F30 ʧʨʠ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʩʪʠ 1ï24 ʤʝʩʷʮʘ, ʯʪʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʧʨʝʚʦʩʭʦʜʠʪ ʩʫʱʝʩʪʚʫʶʱʠʝ ʘʣʛʦʨʠʪʤʳ. ɺʝʨʠʬʠʢʘʮʠʷ ʥʘ 

ʜʘʥʥʳʭ 602 ʘʨʭʠʚʥʳʭ ʢʘʤʧʘʥʠʡ ESA ʧʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʩʭʦʜʘ ʩ ʦʨʙʠʪʳ 

ʧʦʜʪʚʝʨʜʠʣʘ, ʯʪʦ RESONANCE ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʫʣʫʯʰʘʝʪ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʘ 

ʚʨʝʤʝʥʠ ʩʭʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʩʪʦʷʥʥʦʛʦ ʟʥʘʯʝʥʠʷ F10.7. 

ʄʝʪʦʜ ʪʘʢʞʝ ʨʘʩʰʠʨʝʥ ʥʘ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʩʪʴ 5ï7 ʣʝʪ ʟʘ ʩʯʸʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʩʦʣʥʝʯʥʦʛʦ ʮʠʢʣʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʤʘʩʰʪʘʙʫ ʧʦʣʦʚʠʥʳ ʮʠʢʣʘ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʕʪʦ ʦʪʢʨʳʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʧʫʪʥʠʢʦʚʳʭ ʤʠʩʩʠʡ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʧʫʣʷʮʠʝʡ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. Petrova E. et al. Medium-term Predictions of F10.7 and F30 cm Solar Radio 

Flux with the Adaptive Kalman Filter // ApJS. 2021. V. 254. 9. DOI: 

10.3847/1538-4365/abef6d. 
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ПРОГНОЗ МОЩНОСТИ СОЛНЕЧНОГО ПРОТОННОГО СОБЫТИЯ 
МЕТОДАМИ МАШИННОГО ОБУЧЕНИЯ 

 

ʈʦʩʣʘʚʮʝʚ ʉ. ɺ.
 1
, ɺʣʘʩʦʚʘ ʅ.ɸ.

 2
, ʂʘʣʝʛʘʝʚ ɺ.ɺ.

 1,2
 

1
ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ,  

ʬʠʟʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ, 
2
 ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ ʠʤʝʥʠ ɼ.ɺ. ʉʢʦʙʝʣʴʮʳʥʘ 

ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

Eïmail: roslavtcev.sv22@physics.msu.ru 

 

ʉʦʣʥʝʯʥʦʝ ʧʨʦʪʦʥʥʦʝ ʩʦʙʳʪʠʝ (ʉʇʉ) ï ʦʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ 

ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʘʜʠʘʮʠʦʥʥʦ-ʦʧʘʩʥʳʡ ʬʘʢʪʦʨ ʢʦʩʤʠʯʝʩʢʦʡ 

ʧʦʛʦʜʳ, ʯʪʦ ʜʝʣʘʝʪ ʧʨʦʛʥʦʟ ʤʦʱʥʦʩʪʠ ʉʇʉ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. 

ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʧʦʪʦʢʦʚ ʩʦʣʥʝʯʥʳʭ ʵʥʝʨʛʠʯʥʳʭ ʯʘʩʪʠʮ ʩʯʠʪʘʶʪʩʷ 

ʜʚʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʟʨʳʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʉʦʣʥʮʝ: ʩʦʣʥʝʯʥʳʝ ʚʩʧʳʰʢʠ ʠ 

ʢʦʨʦʥʘʣʴʥʳʝ ʚʳʙʨʦʩʳ ʤʘʩʩʳ. ɺ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʦʢʘ ʜʦʩʪʫʧʥʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʪʦʣʴʢʦ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʩʧʳʰʢʠ, ʘ ʠʤʝʥʥʦ, 

ʧʦ ʤʷʛʢʦʤʫ ʨʝʥʪʛʝʥʦʚʩʢʦʤʫ ʠʟʣʫʯʝʥʠʶ ʉʦʣʥʮʘ (0,1-0,8 ʤʤ) ʚʦ ʚʨʝʤʷ 

ʚʩʧʳʰʢʠ: ʥʘʯʘʣʦ ʚʩʧʳʰʢʠ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʠʟʣʫʯʝʥʠʷ 

(ʨʝʥʪʛʝʥʦʚʩʢʠʡ ʙʘʣʣ ʚʩʧʳʰʢʠ). ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʦʪʦʢ ʩʦʣʥʝʯʥʳʭ ʧʨʦʪʦʥʦʚ ʚ 

ʦʩʥʦʚʥʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʧʦʩʣʝ ʥʘʯʘʣʘ ʨʝʛʠʩʪʨʘʮʠʠ ʚ 

ʦʢʦʣʦʟʝʤʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʝʨʚʳʭ ʧʨʦʪʦʥʦʚ, ʧʦʵʪʦʤʫ ʜʣʷ ʧʨʦʛʥʦʟʘ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʤʦʱʥʦʩʪʠ ʉʇʉ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚʨʝʤʷ ʥʘʯʘʣʘ 

ʩʦʙʳʪʠʷ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʩ ʛʝʦʩʪʘʮʠʦʥʘʨʥʳʭ ʩʧʫʪʥʠʢʦʚ ʩʝʨʠʠ 

GOES ʜʦʩʪʫʧʥʳ ʢʘʞʜʳʝ 5 ʤʠʥ. 

ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤʳ ʧʨʦʛʥʦʟʘ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ ʜʚʫʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʉʇʉ: ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʪʦʢʘ ʧʨʦʪʦʥʦʚ ʩ 

ʵʥʝʨʛʠʝʡ >10 ʄʵɺ ʠ ʚʨʝʤʝʥʠ ʝʛʦ ʥʘʩʪʫʧʣʝʥʠʷ (ʜʣʠʪʝʣʴʥʦʩʪʠ ʬʘʟʳ 

ʥʘʨʘʩʪʘʥʠʷ ʧʦʪʦʢʘ). ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʩʦʟʜʘʥʳ ʪʨʠ ʤʦʜʝʣʠ, 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ: ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ, 

ʩʣʫʯʘʡʥʦʛʦ ʣʝʩʘ ʠ ʛʨʘʜʠʝʥʪʥʦʛʦ ʙʫʩʪʠʥʛʘ. ʆʙʫʯʝʥʠʝ ʤʦʜʝʣʝʡ ʧʨʦʠʟʚʦʜʠʣʦʩʴ 

ʧʦ ʜʘʥʥʳʤ ʢʘʪʘʣʦʛʦʚ ʉʇʉ 23, 24 ʠ 25 ʮʠʢʣʦʚ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʩʘʡʪʝ ʎʝʥʪʨʘ ʂʦʩʤʠʯʝʩʢʦʡ ʇʦʛʦʜʳ ʄɻʋ 

[https://swx.sinp.msu.ru/apps/sep_events_cat/]. ʆʪʦʙʨʘʥʳ ʉʇʉ, ʚ ʢʦʪʦʨʳʭ ʧʦʪʦʢ 

ʧʨʦʪʦʥʦʚ ʩ ʵʥʝʨʛʠʝʡ >10 ʄʵɺ ʧʨʝʚʳʰʘʣ 10 ʯʘʩʪ./(ʩʤ
2
ÖʩÖʩʨ). ɺ ʢʘʯʝʩʪʚʝ 

ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʝʥʪʛʝʥʦʚʩʢʠʡ ʙʘʣʣ 

ʩʦʣʥʝʯʥʦʡ ʚʩʧʳʰʢʠ ʠʣʠ ʧʦʣʦʚʠʥʘ ʬʣʶʝʥʩʘ ʧʣʦʪʥʦʩʪʠ ʤʷʛʢʦʛʦ 

ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʉʦʣʥʮʘ (ʦʪ ʥʘʯʘʣʘ ʚʩʧʳʰʢʠ ʜʦ ʤʘʢʩʠʤʫʤʘ) ʠ 

ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʥʘʯʘʣʦʤ ʚʩʧʳʰʢʠ ʠ ʥʘʯʘʣʦʤ ʚʦʟʨʘʩʪʘʥʠʷ ʧʦʪʦʢʘ 

ʩʦʣʥʝʯʥʳʭ ʧʨʦʪʦʥʦʚ. ɺʳʧʦʣʥʝʥʘ ʚʘʣʠʜʘʮʠʷ ʤʦʜʝʣʝʡ, ʧʦʣʫʯʝʥʳ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʦʙʩʫʞʜʘʝʪʩʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ.  
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ПРЕДЕЛЫ ПРОГНОЗА КОСМИЧЕСКОЙ ПОГОДЫ: РОЛЬ 
МНОГОМАСШТАБНОЙ ДИНАМИКИ СТРУКТУР СОЛНЕЧНОГО ВЕТРА 

 

ʈʷʟʘʥʮʝʚʘ ʄ.ʆ., ʈʘʭʤʘʥʦʚʘ ʃ.ʉ., ɽʨʤʦʣʘʝʚ ʖ.ʀ., ʍʦʭʣʘʯʝʚ ɸ.ɸ.
 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ ʀʥʩʪʠʪʫʪ ʢʦʩʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀʂʀ ʈɸʅ), ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

m.riazantseva@cosmos.ru  

 

ɼʦʢʣʘʜ ʧʦʩʚʷʱʝʥ ʤʥʦʛʦʤʘʩʰʪʘʙʥʦʡ ʜʠʥʘʤʠʢʝ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʢʘʢ 

ʦʜʥʦʤʫ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʛʥʦʟʦʚ 

ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʧʦʥʠʤʘʥʠʠ 

ʬʠʟʠʢʠ ʧʨʦʮʝʩʩʦʚ ʩʦʣʥʝʯʥʦ-ʟʝʤʥʳʭ ʩʚʷʟʝʡ, ʢʨʘʪʢʦʩʨʦʯʥʳʝ (1-3 ʩʫʪʦʢ) 

ʧʨʦʛʥʦʟʳ ʛʝʦʤʘʛʥʠʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʩʦʭʨʘʥʷʶʪ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʥʘʜʝʞʥʦʩʪʠ, ʪʦʛʜʘ ʢʘʢ 

ʩʚʝʨʭʢʨʘʪʢʦʩʨʦʯʥʳʝ ʧʨʦʛʥʦʟʳ (1-3 ʯʘʩʘ), ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʷʤʳʭ ʠʟʤʝʨʝʥʠʷʭ 

ʧʘʨʘʤʝʪʨʦʚ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʚ ʪʦʯʢʝ ʣʠʙʨʘʮʠʠ L1, ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ. ʕʪʦ ʨʘʟʣʠʯʠʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, 

ʯʪʦ ʢʣʶʯʝʚʳʝ ʠʩʪʦʯʥʠʢʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʩʚʷʟʘʥʳ ʩ ʵʚʦʣʶʮʠʝʡ 

ʢʦʨʦʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʤʝʞʧʣʘʥʝʪʥʦʡ ʩʨʝʜʝ ʥʘ ʧʫʪʠ ʦʪ ʉʦʣʥʮʘ ʢ ɿʝʤʣʝ, ʘ 

ʪʘʢʞʝ ʩ ʪʫʨʙʫʣʝʥʪʥʦʩʪʴʶ ʧʣʘʟʤʳ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʧʝʨʝʤʝʞʘʝʤʦʩʪʠ ʧʦʪʦʢʘ. ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʪʘʢʞʝ ʥʝʣʠʥʝʡʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʦʟʤʫʱʝʥʥʳʭ ʧʦʪʦʢʦʚ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʩʪʨʫʢʪʫʨ ʩ ʢʘʯʝʩʪʚʝʥʥʦ ʠʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʵʥʝʨʛʠʠ ʚ 

ʪʫʨʙʫʣʝʥʪʥʦʡ ʩʨʝʜʝ. ʇʨʦʮʝʩʩʳ ʥʘ ʦʢʦʣʦʟʝʤʥʦʡ ʫʜʘʨʥʦʡ ʚʦʣʥʝ ʠ ʚʥʫʪʨʠ 

ʤʘʛʥʠʪʦʩʣʦʷ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʜʘʣʴʥʝʡʰʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʛʝʦʵʬʬʝʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ, ʧʨʠʚʦʜʷʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʫʩʣʦʞʥʝʥʠʶ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʥʘʙʣʶʜʘʝʤʳʭ ʷʚʣʝʥʠʡ ʠ ʠʭ ʧʨʦʛʥʦʟʘ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ 
ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʫʢʘʟʘʥʥʳʝ ʵʬʬʝʢʪʳ ʥʝ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʘ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ ʝʜʠʥʦʡ ʤʥʦʛʦʤʘʩʰʪʘʙʥʦʡ ʜʠʥʘʤʠʢʠ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ, 

ʬʦʨʤʠʨʫʶʱʝʡ ʧʨʝʜʝʣʳ ʧʨʦʛʥʦʟʠʨʫʝʤʦʩʪʠ ʠ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʦʧʨʝʜʝʣʷʶʱʝʡ 

ʨʘʤʢʠ ʧʨʠʤʝʥʠʤʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʤʦʜʝʣʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʧʨʦʛʥʦʟʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʚʳʷʚʣʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʥʘʙʣʶʜʘʝʤʳʭ 

ʷʚʣʝʥʠʡ, ʚ ʜʦʢʣʘʜʝ ʜʝʣʘʝʪʩʷ ʘʢʮʝʥʪ ʥʘ ʘʥʘʣʠʟʝ ʨʦʣʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʧʝʨʝʥʦʩʘ ʚʦʟʤʫʱʝʥʠʡ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʚʦʟʤʦʞʥʳʝ ʩʮʝʥʘʨʠʠ ʵʚʦʣʶʮʠʠ ʩʦʙʳʪʠʡ ʚ ʨʘʤʢʘʭ ʮʝʧʦʯʢʠ "ʉʦʣʥʮʝ - 

ʤʝʞʧʣʘʥʝʪʥʘʷ ʩʨʝʜʘ - ʤʘʛʥʠʪʦʩʬʝʨʘ ɿʝʤʣʠ" ʠ ʦʙʩʫʞʜʘʶʪʩʷ ʧʦʜʭʦʜʳ ʢ ʫʯʝʪʫ 

ʵʪʠʭ ʵʬʬʝʢʪʦʚ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʨʦʛʥʦʟʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ. 
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ОБ УСИЛЕНИИ H_ALPHA И СУБТЕРАГЕРЦОВОГО ИЗЛУЧЕНИЯ 
АКТИВНЫХ ОБЛАСТЕЙ ПЕРЕД СОЛНЕЧНЫМИ ВСПЫШКАМИ 

 

ʉʤʠʨʥʦʚʘ ɺ.ɺ.
 1
, ʎʘʧ ʖ.ʊ.

 1
, ʄʦʪʦʨʠʥʘ ɻ.ɻ.

 2,3
, ʄʦʨʛʘʯʝʚ ɸ.C.

 2
 

1
ʌɻɹʋʅ ʂʨʳʤʩʢʘʷ ɸʩʪʨʦʬʠʟʠʯʝʩʢʘʷ ʆʙʩʝʨʚʘʪʦʨʠʷ ʈɸʅ, ʧʛʪ. ʅʘʫʯʥʳʡ, ʂʨʳʤ, ʈʦʩʩʠʷ 

2
ʌɻɹʋʅ ɻɸʆ ʈɸʅ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

3
ʌɻɹʋʅ ʌʊʀ ʠʤ. ɸ.ʌ. ʀʦʬʬʝ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

vvsvid.smirnova@yandex.ru   

 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʫʩʠʣʝʥʥʦʛʦ ʩʫʙʪʝʨʘʛʝʨʮʦʚʦʛʦ (ʩʫʙ-

ʊɻʮ) ʠ ʅ_alpha ʠʟʣʫʯʝʥʠʷ ʘʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ, ʥʘʙʣʶʜʘʝʤʦʛʦ ʧʝʨʝʜ 

ʩʦʣʥʝʯʥʳʤʠ ʚʩʧʳʰʢʘʤʠ. ʉʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ, ʚʩʧʳʰʝʯʥʦʝ 

ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʢʦʨʦʥʝ, ʦʪʢʫʜʘ ʫʩʢʦʨʝʥʥʳʝ ʯʘʩʪʠʮʳ 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚʥʠʟ ʠ ʥʘʛʨʝʚʘʶʪ ʭʨʦʤʦʩʬʝʨʫ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʠʟʣʫʯʝʥʠʝ 

ʭʨʦʤʦʩʬʝʨʳ ʷʚʣʷʝʪʩʷ ʚʪʦʨʠʯʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʚʢʣʶʯʘʶʱʠʤ ʠʩʧʘʨʝʥʠʝ 

ʛʦʨʷʯʝʡ ʭʨʦʤʦʩʬʝʨʥʦʡ ʧʣʘʟʤʳ. ʆʜʥʘʢʦ, ʥʘʙʣʶʜʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʚʩʧʳʰʝʢ ʚ 

ʧʨʝʜʠʤʧʫʣʴʩʥʦʡ ʬʘʟʝ ʦʙʥʘʨʫʞʠʚʘʶʪ ʫʩʠʣʝʥʠʝ ʠʟʣʫʯʝʥʠʷ ʚ ʩʫʙ-ʊɻʮ 

ʜʠʘʧʘʟʦʥʝ ʠ ʣʠʥʠʠ H_alpha, ʯʪʦ ʠʥʦʛʜʘ ʩʦʚʧʘʜʘʝʪ ʧʦ ʚʨʝʤʝʥʠ ʩ 

ʨʝʥʪʛʝʥʦʚʩʢʠʤʠ ʧʨʝʜʚʝʩʪʥʠʢʘʤʠ [1] ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʮʝʩʩʘʭ 

ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʷ ʚ ʭʨʦʤʦʩʬʝʨʝ ʉʦʣʥʮʘ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. Hudson H.S., Simoes P.J.A., Fletcher L., Hayes L.A., Hannah I.G. Hot X-ray 

onsets of solar flares // MNRAS. V. 501. I. 1, P. 1273ï1281. 2021 
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СИНХРОНИЗАЦИЯ И ПАРАМЕТРИЧЕСКИЙ РЕЗОНАНС В ЗАДАЧЕ 
СОЛНЕЧНОГО ДИНАМО 

 

ʉʦʢʦʣʦʚ ɼ.ɼ.
1,2

 
1
ʌʠʟʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʄɻʋ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

2
ʀɿʄʀʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 

Sokoloff.dd@gmail.com  

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʣʠʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʠʟʦʪʦʧʥʳʭ ʜʘʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʮʠʢʣʦʚ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ 

ʪʳʩʷʯʠ ʠ ʜʘʞʝ ʜʝʩʷʪʴ ʪʳʩʷʯ ʣʝʪ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʙʩʫʞʜʘʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʪʦʯʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʷ ʜʘʪʳ ʥʘʯʘʣʘ ʩʦʣʥʝʯʥʳʭ ʮʠʢʣʦʚ 

ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʚ ʧʨʦʰʣʦʝ. ʕʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʞʝʪʩʷ, ʥʘ 

ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʤʘʣʦʚʝʨʦʷʪʥʦʡ, ʦʜʥʘʢʦ ʝʝ ʘʚʪʦʨʳ ʘʨʛʫʤʝʥʪʠʨʫʶʪ ʩʚʦʶ ʠʜʝʶ 

ʪʝʤ, ʯʪʦ ʨʦʣʴ ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ ʠʛʨʘʝʪ ʧʝʨʠʦʜʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʉʦʣʥʮʝ ʧʣʘʥʝʪ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʦʡ. ʕʪʫ ʤʳʩʣʴ, ʚʥʝ ʟʘʚʠʩʪʠ 

ʦʪ ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʝʝ ʧʨʘʚʜʦʧʦʜʦʙʥʦʩʪʠ, ʧʨʠʭʦʜʠʪʩʷ ʧʨʦʚʝʨʷʪʴ. ɺ 

ʜʦʢʣʘʜʝ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ ʪʦʤ, ʯʪʦ ʠʤʝʶʱʠʝ ʜʘʥʥʳʝ ʦ ʧʝʨʠʦʜʠʯʝʩʢʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʩʦʣʥʝʯʥʦʝ ʜʠʥʘʤʦ ʛʦʚʦʨʷʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

ʩʦʣʥʝʯʥʦʛʦ ʮʠʢʣʘ. ʆʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʚ ʮʝʣʦʤ ʵʪʘ ʦʧʮʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʦʢʘʟʳʚʘʝʪʩʷ ʤʘʣʦʨʝʘʣʴʥʦʡ, ʭʦʪʷ ʥʝʢʦʪʦʨʳʝ ʚʘʨʠʘʥʪʳ ʝʝ ʨʝʘʣʠʟʘʮʠʠ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʪʨʫʜʥʦ ʠʩʢʣʶʯʠʪʴ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦ ʙʝʟ 

ʫʯʝʪʘ ʚʣʠʷʥʠʷ ʧʣʘʥʝʪ ʩʦʣʥʝʯʥʦʝ ʜʠʥʘʤʦ ʙʳʣʦ ʚ ʩʣʝʛʢʘ ʧʦʜʢʨʠʪʠʯʝʩʢʦʤ 

ʨʝʞʠʤʝ, ʘ ʩʣʘʙʦʝ ʚʦʟʤʫʱʝʥʠʷ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʨʠʣʠʚʥʳʤʠ ʩʠʣʘʤʠ, ʜʝʣʘʝʪ 

ʩʦʣʥʝʯʥʦʝ ʜʠʥʘʤʦ ʩʣʝʛʢʘ ʥʘʜʢʨʠʪʠʯʝʩʢʠʤ. ʕʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʛʣʷʜʠʪ 

ʤʘʣʦʚʝʨʦʷʪʥʦʡ ʠ ʪʨʫʜʥʦ ʧʨʦʚʝʨʷʝʤʦʡ. 
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ПОЧТИ КРИТИЧЕСКОЕ МГД ДИНАМО СОЛНЦА 
 

 ʉʪʘʨʯʝʥʢʦ ʉ.ɺ. 
ʀʥʩʪʠʪʫʪ ʟʝʤʥʦʛʦ ʤʘʛʥʝʪʠʟʤʘ, ʠʦʥʦʩʬʝʨʳ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ  

ʠʤ. ʅ.ɺ. ʇʫʰʢʦʚʘ ʈɸʅ (ʀɿʄʀʈɸʅ) ʊʨʦʠʮʢ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ  

e-mail: sstarchenko@mail.ru  

 

ʇʦʣʫʯʝʥʘ ʠʥʪʝʛʨʘʣʴʥʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʡ 

ʩʢʦʨʦʩʪʠ u(t) ʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ b(t) ʚʦ ʚʩʝʡ ʢʦʥʚʝʢʪʠʚʥʦʡ ʟʦʥʝ ʉʦʣʥʮʘ (ʂɿ).  

ʈʘʚʥʦʚʝʩʥʳʝ ʟʥʘʯʝʥʠʷ (ʜʘʣʝʝ ʩ ʠʥʜʝʢʩʦʤ ñsò) ʩʠʩʪʝʤʳ ʟʘʚʠʩʷʪ ʦʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʚʝʪʠʤʦʩʪʠ a, ʤʘʩʰʪʘʙʘ H ʠ ʚʨʝʤʝʥʠ ʜʠʬʬʫʟʠʠ T.  

ɼʣʷ ʛʝʥʝʨʘʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʪʨʝʙʫʝʪʩʷ a > H
2
/T

3
. ʇʨʠ ʨʘʚʝʥʩʪʚʝ ʞʝ 

ʠʟʚʝʩʪʥʳʝ a=8ʤɺʪ/ʢʛ ʠ uså100ʤ/ʩ ʜʘʶʪ ʢʨʠʪʠʯʝʩʢʠʝ Hc=(us)
3
/a = 125ʄʤ 

(ʧʦʣʫʪʦʣʱʠʥʘ ʂɿ) ʠ Tc=(us)
2
/a = 1.25ʄʩ (ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʞʠʟʥʠ ʧʷʪʝʥ ʠ 

ʧʦʣʦʚʠʥʘ ʧʝʨʠʦʜʘ ʚʨʘʱʝʥʠʷ ʉʦʣʥʮʘ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ 

ʛʣʦʙʘʣʴʥʦʝ ʜʠʥʘʤʦ ʙʣʠʟʢʦ ʢ ʢʨʠʪʠʯʝʩʢʦʤʫ ʠ ʧʦʵʪʦʤʫ ʧʦʯʪʠ ʣʠʥʝʡʥʦ.  

ʇʨʠ ʵʪʦʤ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʦʤʠʥʠʨʫʝʪ ʥʘʜ 

ʤʘʛʥʠʪʥʦʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʪʦʯʥʦʝ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʦʯʪʠ 

ʢʨʠʪʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ, ʧʨʝʥʝʙʨʝʛʘʷ, ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ, ʚʣʠʷʥʠʝʤ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʪʝʯʝʥʠʝ, ʘ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʠʙʣʠʞʝʥʠʷʭ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦʣʥʦʩʪʴʶ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠ ʢʦʨʨʝʢʪʥʦʝ ʨʝʰʝʥʠʝ.  

ʂʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ 2.5Ā10
32
ɼʞ ʟʘʜʘʥʘ, ʘ ʤʘʛʥʠʪʥʘʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʦʪʢʣʦʥʝʥʠʷʤ ʦʪ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ. ʊʘʢ ʧʨʠ T=1.1Tc ʠ H=Hc ï ʤʘʛʥʠʪʥʘʷ 

ʵʥʝʨʛʠʷ 5Ŀ10
31
ɼʞ, ʯʝʛʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʤʠʣʣʠʦʥʘ ʚʩʧʳʰʝʢ ʂʵʨʨʠʥʛʪʦʥʘ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ 900 ɻʩ. 
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ПОЛЯРНОЕ МАГНИТНОЕ ПОЛЕ, ЧИСЛО СОЛНЕЧНЫХ ПЯТЕН И 
МОДУЛЯЦИЯ ГКЛ: «ПРОГНОЗ-2024» ДВА ГОДА СПУСТЯ 

 

ʉʪʨʫʤʠʥʩʢʠʡ ɸ.ɹ.
1
, ɻʨʠʛʦʨʴʝʚʘ ʀ.ʖ.

2
, ʆʞʝʨʝʜʦʚ ɺ.ɸ.

1 
1 
ʀʂʀ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

2
ɻɸʆ ʈɸʅ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

astrum@cosmos.ru    

 

ʅʘ ʩʠʤʧʦʟʠʫʤʝ çʇʈʆɻʅʆɿ-2024è ʙʳʣʘ ʚʳʩʢʘʟʘʥʘ ʛʠʧʦʪʝʟʘ ʦ ʥʘʣʠʯʠʝ 

ʪʦʯʝʢ ʙʠʬʫʨʢʘʮʠʠ ʧʦʣʷʨʥʦʛʦ ʧʦʣʷ (Bpol) ʚ ʥʝʯʝʪʥʳʭ ʮʠʢʣʘʭ ʯʝʨʝʟ ~5.5 ʣʝʪ ʠ 

~7.5 ʣʝʪ ʧʦʩʣʝ ʧʨʝʜʳʜʫʱʝʛʦ ʤʘʢʩʠʤʫʤʘ ɻʂʃ [1]. ʇʦʵʪʦʤʫ ʩʣʝʜʫʶʱʠʡ ʮʠʢʣ 

ʧʦʩʣʝ ʤʠʥʠʤʫʤʘ 25-26 ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʩʠʣʴʥʳʤ (ʝʩʣʠ Bpol ʦʢʘʞʝʪʩʷ 

ʙʦʣʴʰʠʤ, ʢʘʢ ʚ 21-ʦʤ), ʪʘʢ ʠ ʩʣʘʙʳʤ (ʝʩʣʠ Bpol ʤʘʣʳʤ, ʢʘʢ 24-ʦʤ). ɹʳʣ 

ʩʜʝʣʘʥ ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʨʦʛʥʦʟ ʚʦʟʤʦʞʥʳʭ ʧʨʝʜʝʣʦʚ ʠʟʤʝʥʝʥʠʷ Bpol ʚ ʯʠʩʣʝ 

ʩʦʣʥʝʯʥʳʭ ʧʷʪʝʥ (SSN) ʠ ʚ ʧʦʪʦʢʝ ɻʂʃ ʥʘ ʬʘʟʝ ʩʧʘʜʘ 25-ʛʦ ʮʠʢʣʘ ʠ ʚ 

ʤʠʥʠʤʫʤʝ 25ï26 ʮʠʢʣʦʚ. ɺʦʟʥʠʢʘʶʱʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʩʚʷʟʘʥʳ ʩ 

ʭʘʦʪʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ ʮʠʢʣʘ ʚ ʤʦʜʝʣʠ ɹʵʙʢʦʢʘ-ʃʝʡʪʦʥʘ. ʅʝʯʝʪʥʳʝ ʮʠʢʣʳ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʝʪʥʳʤʠ, ʙʦʣʴʰʝʝ ʚʨʝʤʷ ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʥʘʤʠʯʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʥʘʨʘʙʦʪʢʠ ʧʦʣʷ ʥʦʚʦʡ ʧʦʣʷʨʥʦʩʪʠ ʠ ʤʝʥʴʰʝʝ ʚʨʝʤʷ ð ʚ ʩʦʩʪʦʷʥʠʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦ ʤʦʜʫʣʶ ʧʦʣʷʨʥʦʛʦ ʧʦʣʷ.  

ʅʝʩʠʤʤʝʪʨʠʷ ʯʝʪʥʳʭ ʠ ʥʝʯʝʪʥʳʭ ʮʠʢʣʦʚ, ʦʙʥʘʨʫʞʝʥʥʘʷ ʚ [1], ʚʦʟʤʦʞʥʦ, 

ʦʪʨʘʞʘʝʪ ʧʨʘʚʠʣʦ ɻʥʝʚʳʰʝʚʘ-ʆʣʷ (ʇɻʆ) [2] ð ʩʫʤʤʘ ʩʦʣʥʝʯʥʳʭ ʧʷʪʝʥ ʚ 

ʧʨʝʜʰʝʩʪʚʫʶʱʝʤ ʯʝʪʥʦʤ ʮʠʢʣʝ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʥʝʯʝʪʥʦʤ.  ɺ 

ʨʘʙʦʪʝ [3] ʙʳʣʘ ʚʚʝʜʝʥʘ çʵʬʬʝʢʪʠʚʥʦʩʪʴè ʇɻʆ ð ʧʨʷʤʘʷ ʜʣʷ ʥʝʯʝʪʥʳʭ ʠ 

ʦʙʨʘʪʥʘʷ ʜʣʷ ʯʝʪʥʳʭ ʮʠʢʣʦʚ (ʇɻʆ ʥʘ ʚʨʝʤʝʥʥʳʭ ʦʪʩʝʯʢʘʭ). ʇʨʷʤʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʇɻʆ ʧʦʢʘʟʳʚʘʝʪ ʪʨʠ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ ʦʪʩʝʯʢʘʭ ~4.2, ~5.6 ʠ 

~7.3 ʛʦʜʘ, ʘ ʦʙʨʘʪʥʘʷ ʜʚʝ ʥʘ ʦʪʩʝʯʢʘʭ ~2.9  ʠ ~5.3 ʣʝʪ [3]. ʅʘ ʘʧʨʝʣʴ 2026 ʛʦʜʘ, 

ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 2002 ʛʦʜʫ 23-ʛʦ ʮʠʢʣʘ, ʧʨʦʛʥʦʟ [1] ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ. 

ɼʚʝ ʧʝʨʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʷʤʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʇɻʆ ʫʞʝ ʧʨʦʡʜʝʥʳ ʠ 

ʦʪʨʘʟʠʣʠʩʴ ʚ ʯʘʩʪʦʪʝ ʧʦʷʚʣʝʥʠʡ ʚʩʧʳʰʝʢ ʠ ʂɺʄ, ʘ ʪʨʝʪʴʷ  ʝʱʝ ʥʝ ʥʘʩʪʫʧʠʣʘ.  

ʇʦʵʪʦʤʫ, ʚʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʚ 25-ʤ ʮʠʢʣʝ ʫ ʥʘʩ ʚʧʝʨʝʜʠ ʧʝʨʠʦʜʳ 

ʘʥʘʣʦʛʠʯʥʳʝ 2003 ʛʦʜʫ (7 ʛʦʜ 23-ʛʦ ʮʠʢʣʘ) ʠ 2005 ʛʦʜʫ (9 ʛʦʜ 23-ʛʦ ʮʠʢʣʘ). 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. ʉʪʨʫʤʠʥʩʢʠʡ ɸ.ɹ., ɹʝʣʦʚ ɸ.ɺ., ɻʫʱʠʥʘ ʈ.ʊ., ʗʥʢʝ ɺ.ɻ., ɻʨʠʛʦʨʴʝʚʘ ʀ.ʖ. ʆʮʝʥʢʘ 

ʧʨʦʛʥʦʟʘ ʤʦʜʫʣʷʮʠʠ ʛʘʣʘʢʪʠʯʝʩʢʠʭ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʚ 25-ʦʤ ʮʠʢʣʝ ʩʦʣʥʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ //  ɻʝʦʤʘʛʥʝʪʠʟʤ ʠ ɸʵʨʦʥʦʤʠʷ. ʊ. 65. ˉ 3. ʉ. 324ï334. 2025. 
2. ɻʥʝʚʳʰʝʚ M.H., ʆʣʴ ɸ.ʀ. ʆ 22-ʣʝʪʥʝʤ ʮʠʢʣʝ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. // ɸʩʪʨʦʥ. ɾ.  ʊ. 

25. ˉ 1. ʉ. 18ï20. 1948. 
3. ɻʨʠʛʦʨʴʝʚʘ ʀ.ʖ., ʆʞʝʨʝʜʦʚ ɺ.ɸ., ʉʪʨʫʤʠʥʩʢʠʡ ɸ.ɹ. ʊʦʣʢʦʚʘʥʠʝ ʧʨʘʚʠʣʘ ɻʥʝʚʳʰʝʚʘ-

ʆʣʷ ʠ ʤʦʜʫʣʷʮʠʷ ʛʘʣʘʢʪʠʯʝʩʢʠʭ ʢʦʩʤʠʯʝʩʢʭ ʣʫʯʝʡ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ // 

ɻʝʦʤʘʛʥʝʪʠʟʤ ʠ ɸʵʨʦʥʦʤʠʷ. ʊ. 65. ˉ 8. ʉ. 1183ï1194. 2025.  
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СТОХАСТИЧЕСКИЕ МОДЕЛИ И СТАТИСТИЧЕСКИЕ МЕТРИКИ 
МЕЖПЛАНЕТНОГО МАГНИТНОГО ПОЛЯ И ПОТОКОВ СОЛНЕЧНОЙ 

ПЛАЗМЫ 
 

ɸʥʪʦʥʦʚ ʖ.ɸ.
1
, ʉʫʭʘʨʝʚʘ ʅ.ɸ.

 1,2
, ɿʘʭʘʨʦʚ ɺ.ʀ.

1,3
, ʄʷʛʢʦʚʘ ʀ.ʅ.

 2
  

1
ʬʠʟʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʄɻʋ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

2
ʅʀʀʗʌ ʠʤ ɼ.ʀ. ʉʢʦʙʝʣʴʮʠʥʘ ʄɻʋ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

3
ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʠ ɿʝʤʣʠ ʠʤ. ʆ.ʖ. ʐʤʠʜʪʘ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

SuharevaNA@my.msu.ru  

 

ʂʦʩʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. ɼʣʷ ʧʨʦʛʥʦʟʘ ʦʙʩʪʘʥʦʚʢʠ ʚ ʦʢʦʣʦʟʝʤʥʦʤ 

ʢʦʩʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʧʦʜʭʦʜʳ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʘʥʘʣʠʟʝ  ʪʨʝʥʜʦʚ ʨʘʟʚʠʪʠʷ ʠʟʫʯʘʝʤʳʭ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, 

ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʤʝʞʧʣʘʥʝʪʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʚʝʢʪʦʨʥʳʝ ʧʦʣʷ 

ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ, ʢʦʨʦʥʘʨʥʳʝ ʚʳʙʨʦʩʳ ʩʦʣʥʝʯʥʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʤʘʛʥʠʪʥʳʭ ʦʙʣʘʢʦʚ, ʤʘʛʥʠʪʥʳʝ ʩʫʙʙʫʨʠ, ʙʫʨʠ 

ʠ ʩʫʧʝʨʰʪʦʨʤʳ. 

ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʤʝʨʳ 

ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʪʘʢʠʭ ʤʥʦʛʦʤʝʨʥʳʭ ʩʠʩʪʝʤ ʠ ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʥʠʭ 

ʧʨʦʮʝʩʩʦʚ. ʊʘʢ, ʧʨʝʜʩʪʘʚʣʝʥ ʥʦʚʳʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʚʘʨʠʘʮʠʠ ʩʪʨʫʢʪʫʨʳ 

ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʄʄʇ), ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʪʝʥʟʦʨʘ ʪʨʝʪʴʝʛʦ ʨʘʥʛʘ, ʦʧʠʩʳʚʘʶʱʝʛʦ  ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʥʘʩʝʣʝʥʥʦʩʪʠ ʩʦʩʪʦʷʥʠʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʦʤʧʦʥʝʥʪ ʧʨʦʝʢʮʠʡ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʠ ʢʦʤʧʦʥʝʥʪ ʧʨʦʝʢʮʠʡ ʚʝʢʪʦʨʦʚ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʦʚ ʧʣʘʟʤʳ [1]. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʝʜʣʘʛʘʝʤʳʭ ʤʝʪʦʜʦʚ ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʄʄʇ ʠ ʩʦʣʥʝʯʥʦʤ ʚʝʪʨʝ ʮʝʥʪʨʘ ɻʦʜʜʘʨʜʘ 

(ʤʠʩʩʠʷ WIND). ʀʥʪʝʨʚʘʣ ʥʘʙʣʶʜʝʥʠʷ ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ 25ʣʝʪ (ʩ 2001.01.01 ʧʦ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ) ʧʨʠ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 1ʤʠʥ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʦʤʝʥʪʳ ʤʣʘʜʰʠʭ ʠ ʩʪʘʨʰʠʭ  ʧʦʨʷʜʢʦʚ ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ 

ʥʘ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʷ  ʩʦʙʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʨʝʤʝʥ 

ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʩʪʠ, ʜʨʝʡʬʘ, ʜʠʬʬʫʟʠʠ, ʠ ʠʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦʪʦʢʦʚ ʵʣʝʢʪʨʦʥʦʚ ʠ ʧʨʦʪʦʥʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʘʥʘʣʠʟʘ ʵʚʦʣʶʮʠʠ 

ʪʨʝʥʜʦʚ ʥʘʙʣʶʜʘʝʤʳʭ ʚʘʨʠʘʮʠʡ ʤʣʘʜʰʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʤʦʤʝʥʪʦʚ ʤʝʪʦʜʦʤ ʢʫʙʠʯʝʩʢʦʡ ʩʧʣʘʡʥ-ʠʥʪʝʨʧʦʣʷʮʠʠ.  
 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ  ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʜʘʥʠʡ ʄɻʋ, ʅʀʀʗʌ 

ʄɻʋ, ʀʌɿ ʈɸʅ, ʠ ʯʘʩʪʠʯʥʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʦʪ ʇʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʄɻʋ, 

ʧʨʦʝʢʪ No 23-ʐ03-03. 

ʃʠʪʝʨʘʪʫʨʘ  

1. ʇʨʦʝʢʮʠʦʥʥʳʝ ʦʪʦʙʨʘʞʝʥʠʷ ʜʣʷ 3D-ʤʘʪʨʠʮʳ ʯʠʩʣʘ ʨʝʘʣʠʟʘʮʠʡ ʤʝʞʧʣʘʥʝʪʥʦʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʧʦʪʦʢʦʚ ʩʦʣʥʝʯʥʦʡ ʧʣʘʟʤʳ, ɾʫʨʥʘʣ çʂʦʩʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷè  

2026, ʪʦʤ 64, No 1, ʩ. 47ï69 (ʚ ʧʝʯʘʪʠ) 
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ОЦЕНКИ ФРАКТАЛЬНОЙ РАЗМЕРНОСТИ СИНОПТИЧЕСКИХ КАРТ 
СОЛНЦА  

 

ɸ.ɺ. ʊʝʨʪʳʰʥʠʢʦʚ
1,2
, ɼ.ʉ. ʆʙʝʣʴʯʝʥʢʦ

3
 

1
ʆɹʋ çʅʦʚʛʦʨʦʜʩʢʘʷ ʦʙʣʚʝʪʣʘʙʦʨʘʪʦʨʠʷè, 

 
2
ʌɻɹʋ çʀʇɻè, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

3
ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ.  

Atert@mail.ru 

 

ɺ ʥʘʟʝʤʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʉʦʣʥʮʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʝʪʴ 

ʤʘʛʥʠʪʦʛʨʘʬʦʚ ʠ ʩʧʝʢʪʨʦʛʝʣʠʦʛʨʘʬʦʚ (ʉʦʣʥʝʯʥʳʝ ʪʝʣʝʩʢʦʧʳ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʧʨʦʛʥʦʟʘ - çʉʊʆʇè, ʪʝʣʝʩʢʦʧʳ-ʤʘʛʥʠʪʦʛʨʘʬʳ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʘʥʘʣʦʛʘ GONG 

[1], ʠ ʜʨ.). ʇʦ ʥʘʙʣʶʜʝʥʠʷʤ 

ʬʦʨʤʠʨʫʶʪʩʷ ʩʠʥʦʧʪʠʯʝʩʢʠʝ 

ʢʘʨʪʳ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ (ʨʠʩ. 1).  

ʄʘʛʥʠʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʩʝʚʝʨʥʦʡ (ʚʝʨʭʥʝʡ) ʯʘʩʪʠ ʢʘʨʪʳ ï 

ʵʪʦ ʧʨʠʟʥʘʢ ʤʘʢʩʠʤʫʤʘ 24-ʛʦ 11-

ʣʝʪʥʝʛʦ ʮʠʢʣʘ ʩʦʣʥʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʥʘʯʘʣʘ 

ʧʝʨʝʧʦʣʶʩʦʚʢʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʉʦʣʥʮʘ.  

ɼʣʷ ʘʥʘʣʠʟʘ ʩʣʦʞʥʦʩʪʠ 

ʨʝʣʴʝʬʘ ʩʠʥʦʧʪʠʯʝʩʢʠʭ ʢʘʨʪ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʦʮʝʥʢʘ ʬʨʘʢʪʘʣʴʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ (D) ʠʭ ʨʝʣʴʝʬʘ. ɼʣʷ 

ʘʥʘʣʠʟʘ ʢʘʨʪʳ ʧʨʝʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʚ ʙʠʥʘʨʥʳʡ ʬʦʨʤʘʪ.  

ʇʝʨʝʛʠʙ ʪʨʫʙʢʠ ʚʘʨʠʘʮʠʡ D ʧʨʠʰʝʣʩʷ ʥʘ ʦʩʝʥʴ 2019 ʛ., ʢʦʛʜʘ ʥʘʯʘʣʩʷ 

ʦʯʝʨʝʜʥʦʡ 25-ʡ çʦʜʠʥʥʘʜʮʘʪʠʣʝʪʥʠʡè ʮʠʢʣ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʕʪʘ 

ʦʮʝʥʢʘ ʩ ʫʯʝʪʦʤ ʟʘʢʦʥʘ ʐʧʸʨʝʨʘ ʠ ʟʘʢʦʥʘ ʐʚʘʙʝ ï ɺʦʣʴʬʘ [3], ʠʤʝʶʱʠʭʩʷ 

ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩʦʣʥʝʯʥʦʡ ʮʠʢʣʠʯʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʠʥʠʤʫʤʫ 24 

çʦʜʠʥʥʘʜʮʘʪʠʣʝʪʥʝʛʦè ʮʠʢʣʘ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʦʡʜʝʥ 

ʚʝʩʥʦʡ 2019 ʛʦʜʘ. ʂʚʘʨʪʘʣʴʥʘʷ ʦʮʝʥʢʘ ʤʠʥʠʤʫʤʘ D ʙʦʣʝʝ ʢʦʨʨʝʢʪʥʘ ʚ 

ʦʪʥʦʰʝʥʠʠ ʵʢʩʧʝʨʪʠʟʳ NASA ʠ NOAA ʦ ʥʘʯʘʣʝ 25 ʮʠʢʣʘ ʩʦʣʥʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚ ʜʝʢʘʙʨʝ 2019 ʛʦʜʘ.  

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨʳ ʙʣʘʛʦʜʘʨʷʪ ʉʝʨʛʝʷ ɻʝʥʥʘʜʠʝʚʠʯʘ ɻʫʙʠʥʘ, 

ɸʥʜʨʝʷ ɻʝʦʨʛʠʝʚʠʯʘ ʊʣʘʪʦʚʘ ʠ ʀʚʘʥʘ ɸʣʝʢʩʘʥʜʨʦʚʠʯʘ ɹʝʨʝʟʠʥʘ ʟʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʢʘʨʪʳ ʠ ʧʦʣʝʟʥʳʝ ʜʠʩʢʫʩʩʠʠ.  

 

ʃʠʪʝʨʘʪʫʨʘ 

1. GONG. https://nso.edu/telescopes/nisp/gong/ . 

2. ʀʥʜʝʢʩʳ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. http://solarstation.ru/sun-service/indices.   

3. ʊʝʨʪʳʰʥʠʢʦʚ ɸ.ɺ. ʉʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʯʘʣʘ ʮʠʢʣʘ ʩʦʣʥʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʇʘʪʝʥʪ ˉ 2023135791, 27.12.2023. ɼʘʪʘ ʨʝʛʠʩʪʨʘʮʠʠ: 

23.07.2024. ɹʶʣ. ˉ 21.   

 

ʈʠʩ. 1 ï ʉʠʥʦʧʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ 

ʥʘ ʉʦʣʥʮʝ ʟʘ ʦʙʦʨʦʪ ˉ 2160 (1.02-28.02.2015 ʛ.) 

ʧʦ ʠʟʤʝʨʝʥʠʷʤ ʩ ʪʝʣʝʩʢʦʧʘ-ʤʘʛʥʠʪʦʛʨʘʬʘ ʩ 

ɻʦʨʥʦʡ ͙͊ͫͭͪͦͤͦͣ;͔͚ͫͦ͟ ͫͭ͊ͤͼ͙͙ ˢΦ˥Φ ͍́͊ͭͦ͊͡  

[2].  

mailto:Atert@mail.ru
https://nso.edu/telescopes/nisp/gong/
http://solarstation.ru/sun-service/indices.
http://new.fips.ru/registers-doc-view/fips_servlet?DB=RUPATAP&DocNumber=2023135791&TypeFile=html
http://www1.fips.ru/ofpstorage/BULLETIN/IZPM/2024/07/27/INDEX_RU.HTM
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ИССЛЕДОВАНИЕ АКТИВНЫХ ОБЛАСТЕЙ СОЛНЦА ПО ДАННЫМ 
РАССЕЯННОГО ИЗЛУЧЕНИЯ В ЛИНИИ ЛАЙМАН-АЛЬФА 

 

ʊʠʪʦʚʘ ɸ.ɺ.
1,2
, ʀʟʤʦʜʝʥʦʚ ɺ.ɺ.

1,2,3 
1
ʀʂʀ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

2
ʅʀʋ ɺʐʕ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

3
ʄɻʋ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

avtitova@hse.ru   

 

ʄʝʞʟʚʸʟʜʥʳʝ ʘʪʦʤʳ ʚʦʜʦʨʦʜʘ, ʧʨʦʥʠʢʘʶʱʠʝ ʚ ʛʝʣʠʦʩʬʝʨʫ ʙʣʘʛʦʜʘʨʷ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʜʣʠʥʝ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʙʝʛʘ, ʨʘʩʩʝʠʚʘʶʪ ʩʦʣʥʝʯʥʦʝ 

ʠʟʣʫʯʝʥʠʝ ʚ ʣʠʥʠʠ ʃʘʡʤʘʥ-ʘʣʴʬʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʦʨʤʠʨʫʝʪʩʷ ʜʠʬʬʫʟʥʦʝ 

ʩʚʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʧʨʠʙʦʨʦʤ SWAN, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʙʦʨʪʫ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ SOHO. ʊʘʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʪʨʦʠʪʴ 

ʛʣʦʙʘʣʴʥʳʝ ʢʘʨʪʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʩʩʝʷʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʕʪʠ ʢʘʨʪʳ 

ʩʦʜʝʨʞʘʪ ʠʥʬʦʨʤʘʮʠʶ ʥʝ ʪʦʣʴʢʦ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʤʝʞʟʚʸʟʜʥʦʛʦ ʚʦʜʦʨʦʜʘ ʚ 

ʧʨʝʜʝʣʘʭ ʛʝʣʠʦʩʬʝʨʳ, ʥʦ ʠ ʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʩʘʤʦʛʦ ʉʦʣʥʮʘ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʘʢʪʠʚʥʳʝ ʦʙʣʘʩʪʠ ʥʘ ʉʦʣʥʮʝ, ʦʙʣʘʜʘʶʱʠʝ ʧʦʚʳʰʝʥʥʦʡ 

ʷʨʢʦʩʪʴʶ ʚ ʣʠʥʠʠ ʃʘʡʤʘʥ-ʘʣʴʬʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʥʘʙʣʶʜʘʝʤʫʶ 

ʢʘʨʪʠʥʫ. ʀʭ ʚʢʣʘʜ ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥ ʜʘʞʝ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʥʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʥʝʚʠʜʠʤʦʡ ʩ ɿʝʤʣʠ ʩʪʦʨʦʥʝ ʉʦʣʥʮʘ. 
 ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʘʨʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʩʩʝʷʥʥʦʛʦ ʃʘʡʤʘʥ-ʘʣʴʬʘ ʠʟʣʫʯʝʥʠʷ ʩ ʫʯʸʪʦʤ ʚʣʠʷʥʠʷ 

ʘʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ. ʈʘʩʯʸʪʳ ʧʨʦʚʝʜʝʥʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʥʘʙʦʨʦʚ ʧʘʨʘʤʝʪʨʦʚ, 

ʦʧʠʩʳʚʘʶʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ, ʚʢʣʶʯʘʷ ʠʭ ʷʨʢʦʩʪʴ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʘʟʤʝʨʳ ʠ ʧʦʣʦʞʝʥʠʝ ʥʘ ʩʦʣʥʝʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

 ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʧʦ ʥʘʙʣʶʜʘʝʤʳʤ ʢʘʨʪʘʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʧʘʨʘʤʝʪʨʳ 

ʘʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ, ʪʘʢʠʝ ʢʘʢ ʠʭ ʢʦʦʨʜʠʥʘʪʳ ʠ ʫʨʦʚʝʥʴ ʠʟʣʫʯʝʥʠʷ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʦʜʭʦʜ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʣʥʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʝ ʉʦʣʥʮʘ ʥʘ ʦʩʥʦʚʝ ʥʘʙʣʶʜʝʥʠʡ ʚ ʣʠʥʠʠ 

ʃʘʡʤʘʥ-ʘʣʴʬʘ. 
 

 

  

mailto:avtitova@hse.ru


ПРОГНОЗ-2026: Сборник тезисов Секция 1. Прогнозирование солнечной активности и 
нестационарных процессов в гелиосфере 

34 
 

НАБЛЮДЕНИЯ В ЛИНИИ K CaII В 1905-2025 ГОДАХ ДЛЯ ОЦЕНКИ 
ПОЛЯРНОЙ И НИЗКОШИРОТНОЙ АКТИВНОСТИ 

 

ʊʣʘʪʦʚ ɸ.ɻ., ɹʝʨʝʟʠʥ ʀ.ɸ., ʊʣʘʪʦʚʘ ʂ.ɸ. 

ʂʠʩʣʦʚʦʜʩʢʘʷ ɻʦʨʥʘʷ ʘʩʪʨʦʥʦʤʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ ɻɸʆ ʈɸʅ, ʂʠʩʣʦʚʦʜʩʢ, ʈʦʩʩʠʷ 

ʂʘʣʤʳʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɹ.ɹ. ɻʦʨʦʜʦʚʠʢʦʚʘ, ʕʣʠʩʪʘ, ʈʦʩʩʠʷ 

tlatov@mail.ru   

 

ɺʳʧʦʣʥʝʥʘ ʦʙʨʘʙʦʪʢʘ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʥʘʙʣʶʜʝʥʠʡ ʭʨʦʤʦʩʬʝʨʳ 

ʉʦʣʥʮʘ ʚ ʣʠʥʠʠ CaII K.  ɺ ʪʦʤ ʯʠʩʣʝ ʜʘʥʥʳʝ ʦʙʩʝʨʚʘʪʦʨʠʡ: Kodaikanal 

(ʀʥʜʠʷ) 1905-2000, Mount Wilson (ʉʐɸ) 1915-1985, Sacramento Peak (ʉʐɸ) 

1962-2002,  Meudon (ʌʨʘʥʮʠʷ) 1980-2025, ʂʠʩʣʦʚʦʜʩʢ (2002-2025).  

ʄʝʪʦʜʠʢʘ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʉʦʣʥʮʘ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ  ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʰʘʛʠ: ʧʦʠʩʢ ʜʠʩʢʘ ʉʦʣʥʮʘ, ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ, 

ʥʘʣʦʞʝʥʠʝ ʛʝʣʠʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʢʠ, ʦʧʨʝʜʝʣʝʥʠʝ P-ʫʛʣʘ, ʚʳʯʠʪʘʥʠʝ 

ʧʦʪʝʤʥʝʥʠʷ ʢ ʢʨʘʶ, ʠ ʚʳʜʝʣʝʥʠʝ ʬʣʦʢʢʫʣ ʠ ʷʨʢʠʭ ʢʘʣʴʮʠʝʚʳʭ ʪʦʯʝʢ. ɼʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ ʘʢʪʠʚʥʦʩʪʠ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʘʜʘʧʪʠʚʥʫʶ ʤʝʪʦʜʠʢʫ, 

ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʤʝʪʦʜʝ  ʚʳʜʝʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ çʟʘʨʦʜʳʰʝʡè. ɼʣʷ ʵʪʦʛʦ 

ʚʳʙʠʨʘʶʪʩʷ ʥʘʯʘʣʴʥʳʝ ʪʦʯʢʠ (ʩʝʤʝʥʘ/ʟʘʨʦʜʳʰʠ), ʠ ʘʣʛʦʨʠʪʤ ʥʘʯʠʥʘʝʪ 

çʧʨʠʩʦʝʜʠʥʷʪʴè ʢ ʥʠʤ ʩʦʩʝʜʥʠʝ ʧʠʢʩʝʣʠ, ʝʩʣʠ ʦʥʠ ʧʦʭʦʞʠ ʷʨʢʦʩʪʠ.    

ʅʘʯʘʣʴʥʳʝ ʪʦʯʢʠ ʚʳʙʠʨʘʶʪʩʷ ʥʘʤʠ ʧʦ ʛʨʘʜʠʝʥʪʫ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

ʄʳ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʣʠ ʠʥʜʝʢʩʳ ʘʢʪʠʚʥʦʩʪʠ ʚ ʣʠʥʠʠ CAIIK, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠʥʜʝʢʩ  ʘʢʪʠʚʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʩʦʣʥʝʯʥʳʤʠ ʧʷʪʥʘʤʠ ʠ ʘʢʪʠʚʥʳʤʠ 

ʦʙʣʘʩʪʷʤʠ, ʘ ʪʘʢʞʝ ʠʥʜʝʢʩʳ ʧʦʣʷʨʥʦʡ ʠ ʥʠʟʢʦʰʠʨʦʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʠʥʜʝʢʩʦʚ ʧʦʣʷʨʥʦʡ ʠ ʥʠʟʢʦʰʠʨʦʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʮʠʢʣʦʚ ʘʢʪʠʚʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʩʚʦʡʩʪʚʘ ʨʘʩʰʠʨʝʥʥʳʭ 

ʮʠʢʣʦʚ ʘʢʪʠʚʥʦʩʪʠ ʧʦ ʜʘʥʥʳʤ  ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʧʦʜʜʝʨʞʢʝ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ ʦʪ 16.01.2026 ʛ. ˉ 075-03-2026-

375. 
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ТОРОИДАЛЬНАЯ И ВИНТОВАЯ НЕУСТОЙЧИВОСТИ И ДИАГНОСТИКА 
МАГНИТНОГО ПОЛЯ ТОКОВЫХ ЖГУТОВ В КОРОНЕ СОЛНЦА 

 

ʎʘʧ ʖ.ʊ.
 1
, ʉʪʝʧʘʥʦʚ ɸ.ɺ.

 2
, ʂʦʧʳʣʦʚʘ ʖ.ɻ.

2 

1
ʂʨʳʤʩʢʷ ʘʩʪʨʦʬʠʟʠʯʝʩʢʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ ʈɸʅ, ʅʘʫʯʥʳʡ, ʈʦʩʩʠʷ

 

2
ɻʣʘʚʥʘʷ (ʇʫʣʢʦʚʩʢʘʷ) ʘʩʪʨʦʥʦʤʠʯʝʩʢʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ ʈɸʅ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

yur_crao@email.ru 

 

ɺ ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʩʦʣʥʝʯʥʳʭ ʚʩʧʳʰʝʢ, ʘ ʪʘʢʞʝ ʧʝʪʝʣʴʥʳʭ 

ʢʦʨʦʥʘʣʴʥʳʭ ʚʳʙʨʦʩʦʚ ʤʘʩʩʳ (ʂɺʄ) ʣʝʞʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʦʢʦʚʳʭ ʞʛʫʪʘʭ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ ʷʩʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʦʣʠ 

ʥʘʠʙʦʣʝʝ ʣʝʛʢʦ ʚʦʟʙʫʞʜʘʝʤʳʭ ʄɻɼ ʥʝʫʩʪʦʡʯʠʚʦʩʪʷʭ ʚ ʞʛʫʪʦʚʳʭ 

ʢʦʨʦʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ï ʪʦʨʦʠʜʘʣʴʥʦʡ ʠ ʚʠʥʪʦʚʦʡ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʥʘʤʠ 

ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʵʨʫʧʮʠʠ ʤʘʛʥʠʪʥʳʭ ʞʛʫʪʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ 

ʪʦʨʦʠʜʘʣʴʥʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʫʤʝʥʴʰʝʥʠʝʤ ʚʥʝʰʥʝʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩ ʚʳʩʦʪʦʡ ʢʘʢ ʜʣʷ ʢʦʥʪʫʨʥʦʡ 

ʤʦʜʝʣʠ, ʪʘʢ ʠ ʤʦʜʝʣʠ çʠʟʦʣʠʨʦʚʘʥʥʦʛʦè ʤʘʛʥʠʪʥʦʛʦ ʞʛʫʪʘ. ɺ ʦʩʥʦʚʝ 

ʢʦʥʪʫʨʥʦʡ ʤʦʜʝʣʠ ʣʝʞʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʙʘʣʣʦʥʥʦʡ ʩʠʣʝ ʠ ʚʥʝʰʥʝʤ 

ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ, ʪʦʛʜʘ ʢʘʢ çʠʟʦʣʠʨʦʚʘʥʥʦʛʦè ʞʛʫʪʘ ï ʛʨʘʜʠʝʥʪ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ, ʩʚʷʟʘʥʥʳʡ ʩ ʘʟʠʤʫʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʦʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʤ 

ʩʣʫʯʘʝ ʫʩʣʦʚʠʝ ʨʘʚʥʦʚʝʩʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʝ ʨʘʚʝʥʩʪʚʦ 

ʘʟʠʤʫʪʘʣʴʥʦʡ ʠ ʧʦʣʦʠʜʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʠʣʴʥʫʶ 

ʟʘʢʨʫʪʢʫ ʤʘʛʥʠʪʥʳʭ ʩʠʣʦʚʳʭ ʣʠʥʠʡ ʚʦʢʨʫʛ ʦʩʠ ʞʛʫʪʘ (ʵʬʬʝʢʪʠʚʥʦʝ ʯʠʩʣʦ 

ʦʙʦʨʦʪʦʚ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ). ʇʨʠ ʵʪʦʤ ʫʯʝʪ ʚʥʝʰʥʝʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʝ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʇʦʣʫʯʝʥʥʳʝ ʦʮʝʥʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʚ ʧʦʣʴʟʫ ʢʦʥʪʫʨʥʦʡ ʤʦʜʝʣʠ ʩʦʣʥʝʯʥʳʭ 

ʚʩʧʳʰʝʢ ʠ ʂɺʄ. ʆʜʥʘʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʚʠʥʪʦʚʦʡ 

ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʣʦʠʜʘʣʴʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘ 

ʧʦʨʷʜʦʢ ʙʦʣʴʰʝ ʘʟʠʤʫʪʘʣʴʥʦʡ, ʧʦʵʪʦʤʫ ʝʝ ʟʥʘʯʝʥʠʷ ʚ ʢʦʨʦʥʘʣʴʥʦʤ ʞʛʫʪʝ 

ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ʩʦʪʝʥ ʛʘʫʩʩ. ɺ ʩʚʝʪʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʩʫʞʜʘʝʪʩʷ 

ʚʣʠʷʥʠʝ ʠʥʜʝʢʩʘ ʫʙʳʚʘʥʠʷ ʥʘ ʪʝʤʧ ʫʩʢʦʨʝʥʠʷ ʂɺʄ ʩ ʚʳʩʦʪʦʡ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʛʨʘʥʪ ˉ 22-12-00308-

ʇ). 
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КОРОНОГРАФЕ 
 

ʐʝʡʥʝʨ ʆ.ɸ. 
ʅʀʈʌʀ ʅʅɻʋ ʠʤ. ʅ.ʀ.ʃʦʙʘʯʝʚʩʢʦʛʦ, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʦʩʩʠʷ 

rfj@nirfi .unn.ru   

 

Cʧʦʩʦʙ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʚʨʝʤʝʥʠ ʨʝʛʠʩʪʨʘʮʠʠ ʢʦʨʦʥʘʣʴʥʦʛʦ 

ʚʳʙʨʦʩʘ ʤʘʩʩʳ (ʂɺʄ) ʥʘ ʢʦʨʦʥʦʛʨʘʬʝ [1] ʩʦʟʜʘʥ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʚʨʝʤʝʥʥʳʭ ʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʜʘʥʥʳʭ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ 

ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ ʩʦʪʝʥ ʄɻʮ ʜʦ 15000 ʄɻʮ ʚ ʧʝʨʠʦʜ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ 

ʷʚʣʝʥʠʶ ʢʦʨʦʥʘʣʴʥʦʛʦ ʚʳʙʨʦʩʘ ʤʘʩʩʳ. 

ʇʦʣʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʩʧʦʩʦʙʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʭʝʤʫ, ʠʩʧʦʣʴʟʫʶʱʫʶ 

ʩʚʷʟʘʥʥʳʝ ʧʨʦʮʝʜʫʨʳ: ʥʘʣʠʯʠʝ ʠ ʨʦʩʪ ʘʤʧʣʠʪʫʜʳ ʜʦʣʛʦʧʝʨʠʦʜʥʳʭ 

(ʊ>20ʤʠʥ) ʧʫʣʴʩʘʮʠʡ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʟʘ 2-3 ʩʫʪʦʢ ʜʦ ʩʦʙʳʪʠʷ; 

ʥʘʣʠʯʠʝ ʫʩʪʦʡʯʠʚʳʭ ʫʟʢʦʧʦʣʦʩʥʳʭ (ʰʠʨʠʥʦʡ ʜʦ 1 ʄɻʮ) ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʨʘʜʠʦʠʟʣʫʯʝʥʠʷ ʟʘ 8-5 ʯʘʩʦʚ ʜʦ ʩʦʙʳʪʠʷ ʠ ʨʝʛʠʩʪʨʘʮʠʶ ʥʘ ʠʥʪʝʨʚʘʣʝ ʟʘ 2 

ʯʘʩʘ ʜʦ ʩʦʙʳʪʠʷ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʤʠʢʨʦʚʦʣʥʦʚʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʚ ʚʠʜʝ 

ʧʦʜʦʙʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʧʦʨʘʜʠʯʝʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ ʨʘʜʠʦʠʟʣʫʯʝʥʠʷ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪʘʭ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ. 

ʉ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʚ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʂɺʄ ʧʦ 

ʨʘʜʠʦʜʘʥʥʳʤ ʥʘʤʠ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʘʩʰʠʨʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʧʨʦʛʥʦʟʘ ʜʣʷ ʠʩʪʦʯʥʠʢʦʚ ʂɺʄ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʢʨʘʶ ʩʦʣʥʝʯʥʦʛʦ ʜʠʩʢʘ ʠʣʠ ʟʘ ʥʠʤ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʟʘ ʤʘʡ 2024ʛ. ʦʙʩʫʞʜʘʝʪʩʷ 

ʩʚʷʟʴ ʤʝʪʨʦʚʳʭ ʨʘʜʠʦʚʩʧʣʝʩʢʦʚ II ʠ III ʪʠʧʦʚ ʩ ʚʳʙʨʦʩʘʤʠ ʂɺʄ ʥʘ 

ʜʚʫʭʯʘʩʦʚʦʤ ʠʥʪʝʨʚʘʣʝ ʜʦ ʠʭ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ ʢʦʨʦʥʦʛʨʘʬʝ.  

ʀʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ ʦ ʨʘʜʠʦʠʟʣʫʯʝʥʠʠ ʉʦʣʥʮʘ, ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ ʩʘʡʪʝ 

ʄʠʨʦʚʦʡ ʩʣʫʞʙʳ ʉʦʣʥʮʘ, ʠ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʩʧʝʢʪʨʦʛʨʘʬʘʭ, 

ʜʦʩʪʫʧʥʳʝ ʥʘ ʩʘʡʪʝ International Network of Solar Radio Spectrometers (e-

CALLISTO). 

ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʜʠʦʠʟʣʫʯʝʥʠʷ ʤʝʪʨʦʚʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʚ ʢʘʯʝʩʪʚʝ ʨʘʜʠʦʧʨʝʜʚʝʩʪʥʠʢʦʚ ʢʦʨʦʥʘʣʴʥʳʭ ʚʳʙʨʦʩʦʚ ʤʘʩʩʳ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʧʨʦʝʢʪʫ FSWR-2026-0011 ʚ ʨʘʤʢʘʭ ʙʘʟʦʚʦʡ ʯʘʩʪʠ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʌʨʠʜʤʘʥ ɺ.ʄ., ʐʝʡʥʝʨ ʆ.ɸ. Cʧʦʩʦʙ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʚʨʝʤʝʥʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ʷʚʣʝʥʠʷ ʢʦʨʦʥʘʣʴʥʦʛʦ ʚʳʙʨʦʩʘ ʤʘʩʩʳ (ʂɺʄ) // ʇʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ RU 

2630535. 11.09.2017. ɿʘʷʚʢʘ ˉ 2016100808 ʦʪ 12.01.2016.  
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ПОСТРОЕННАЯ ПО СНИМКАМ SDO/AIA ДВУХМЕРНАЯ МОДЕЛЬ 
ГЕЛИОСФЕРЫ 

 

ʐʠʨʷʝʚ ɸ.ʆ.
1,2

, ʂʘʧʦʨʮʝʚʘ ʂ.ɹ.
1
, ʐʫʛʘʡ ʖ.ʉ.

1
 

1
ʅʀʀ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ ʠʤ. ʉʢʦʙʝʣʴʮʠʥʘ, ʄɻʋ, ʄʦʩʢʚʘ 

2
ʌʘʢʫʣʴʪʝʪ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʄɻʋ, ʄʦʩʢʚʘ 

anton.o.shiryaev@gmail.com  

 

ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʧʦʪʦʢʠ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ (ɺʉʇ) ʷʚʣʷʶʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʨʝʢʫʨʨʝʥʪʳʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʠ ʤʦʛʫʪ ʚʣʠʷʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʛʝʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʞʧʣʘʥʝʪʥʳʭ ʢʦʨʦʥʘʣʴʥʳʭ ʚʳʙʨʦʩʦʚ 

ʤʘʩʩʳ. ʊʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ɺʉʇ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ 

ʥʘʜʸʞʥʦʩʪʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢʦʨʦʥʘʣʴʥʳʭ ʜʳʨ, ʪʘʢ ʠ ʦʪ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʠ 

ʤʝʪʦʜʦʣʦʛʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʚ 

ʛʝʣʠʦʩʬʝʨʝ. ɸʩʩʦʮʠʘʮʠʷ ɺʉʇ ʩ ʢʦʨʦʥʘʣʴʥʳʤʠ ʜʳʨʘʤʠ ʧʦʟʚʦʣʷʝʪ ʜʘʚʘʪʴ 

ʵʤʧʠʨʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʩʢʦʨʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʣʦʱʘʜʝʡ ʠ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘ ʉʦʣʥʮʝ ʥʘʙʣʶʜʘʝʤʳʭ ʂɼ. 

ʅʘ ʩʘʡʪʝ Space Weather Exchange ʅʀʀʗʌ ʄɻʋ ʨʝʘʣʠʟʦʚʘʥ ʪʘʢʦʡ 

ʘʣʛʦʨʠʪʤ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʧʦʨʦʛʦʚʳʡ ʘʣʛʦʨʠʪʤ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʂɼ ʥʘ ʩʥʠʤʢʘʭ 

193 ¡ ʩ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ (ʂɸ) SDO ʠ ʵʤʧʠʨʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʜʣʷ ʩʚʷʟʠ 

ʧʣʦʱʘʜʠ ʂɼ ʠ ʩʢʦʨʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ, ʧʦʟʚʦʣʷʶʱʫʶ ʧʨʝʜʩʢʘʟʳʚʘʪʴ 

ʩʢʦʨʦʩʪʠ ʉɺ ʫ ɿʝʤʣʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʧʨʝʜʩʪʘʚʣʷʝʤ ʨʝʟʫʣʴʪʘʪ 

ʨʘʩʰʠʨʝʥʠʷ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʜʦ 2D-ʤʦʜʝʣʠ, ʟʘʭʚʘʪʳʚʘʶʱʝʡ ʚʩʶ ʛʝʣʠʦʩʬʝʨʫ, ʠ 

ʦʮʝʥʢʫ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦ ʜʘʥʥʳʤ ʂɸ STEREO-A, ʂɸ ʚ ʪʦʯʢʝ L1 ʠ Parker 

Solar Probe. 

ɺ ʨʘʙʦʪʝ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʳʜʝʣʝʥʠʷ ʂɼ 

ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʉʦʣʥʮʘ ʚ ʜʣʠʥʝ ʚʦʣʥʳ 193 ¡ ʧʫʪʸʤ ʙʦʨʴʙʳ ʩ ʦʰʠʙʦʯʥʳʤ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʦʨʦʥʘʣʴʥʳʭ ʚʦʣʦʢʦʥ ʢʘʢ ʂɼ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʤʘʛʥʠʪʦʛʨʘʤʤ 

SDO/HMI, ʥʘʟʝʤʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʩʥʠʤʢʦʚ SDO/AIA ʚ ʜʨʫʛʠʭ ʜʣʠʥʘʭ ʚʦʣʥ.  
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ɻɸʀʐ ʄɻʋ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
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ʉʦʣʥʝʯʥʳʡ ʟʦʥʜ çʇʘʨʢʝʨè (Parker Solar Probe, PSP) ʙʳʣ ʟʘʧʫʱʝʥ 12 

ʘʚʛʫʩʪʘ 2018 ʛʦʜʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʢʦʨʦʥʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, 

ʫʛʣʫʙʣʝʥʠʷ ʧʦʥʠʤʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʥʘʛʨʝʚʘ ʢʦʨʦʥʳ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʤʠʩʩʠʠ PSP ð ʦʧʨʝʜʝʣʠʪʴ ʜʠʥʘʤʠʢʫ ʠ 

ʩʪʨʫʢʪʫʨʫ ʧʣʘʟʤʳ ʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʠʩʪʦʯʥʠʢʘʭ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ.ʅʠ ʦʜʠʥ 

ʠʟ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʥʝ ʧʦʜʣʝʪʘʣ ʪʘʢ ʙʣʠʟʢʦ ʢ ʉʦʣʥʮʫ. ʕʪʦ ʜʘʣʦ 

ʚʦʟʤʦʞʥʦʩʪʴ  ʧʦʣʫʯʠʪʴ ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩ ʚʨʝʤʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ  

ʥʝʜʦʩʪʫʧʥʳʤ ʜʣʷ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ Helios, Ulysses ʠ Wind.  

ʆʜʥʠʤ ʠʟ ʨʘʥʥʠʭ ʦʪʢʨʳʪʠʡ PSP ʷʚʣʷʝʪʩʷ ʥʘʙʣʶʜʝʥʠʝ ʨʘʟʚʦʨʦʪʦʚ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ  (ʦʪ 30 Á ʜʦ >120 Á) ʚ ʦʢʦʣʦʩʦʣʥʝʯʥʦʤ ʩʦʣʥʝʯʥʦʤ ʚʝʪʨʝ, 

ʢʦʪʦʨʳʝ ʪʝʧʝʨʴ ʥʘʟʳʚʘʶʪʩʷ switchbacks (ʦʙʨʘʪʥʳʝ ʧʝʨʝʢʣʶʯʝʥʠʷ) ʕʪʠ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʷʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʝʟʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ ʚʝʢʪʦʨʘ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ 

ʚʦʟʚʨʘʱʝʥʠʝʤ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ. Switchbacks ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ 

ʫʩʢʦʨʝʥʠʝʤ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʠ  ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ. ʉʦʛʣʘʩʥʦ ʦʜʥʦʡ 

ʠʟ ʯʘʩʪʦ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʪʝʦʨʠʡ, çʧʝʨʝʢʣʶʯʝʥʠʷè ʚʦʟʥʠʢʘʶʪ ʚ ʥʠʞʥʠʭ ʩʣʦʷʭ 

ʩʦʣʥʝʯʥʦʡ ʢʦʨʦʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʘʛʥʠʪʥʦʛʦ ʧʝʨʝʩʦʝʜʠʥʝʥʠʷ ʠ ʪʝʩʥʦ ʩʚʷʟʘʥʥʳ 

ʩ ʩʦʣʥʝʯʥʳʤʠ ʩʪʨʫʷʤʠ. ʂʘʢ ʚ ʢʦʨʦʥʘʣʴʥʳʭ ʜʳʨʘʭ, ʪʘʢ ʠ ʥʘ ʩʧʦʢʦʡʥʦʤ 

ʉʦʣʥʮʝ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʤʥʦʞʝʩʪʚʦ  ʷʚʣʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ plumes, ʜʞʝʪʳ ʠ 

ʷʨʢʠʝ ʪʦʯʢʠ. 

ɹʣʘʛʦʜʘʨʷ ʥʘʙʣʶʜʝʥʠʷʤ Parker Solar Probe (PSP) ʠ Solar Orbiter (SolO) 

ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʦʧʨʦʩʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʷʚʣʝʥʠʷʤʠ ʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʩʦʣʥʝʯʥʦʡ ʢʦʨʦʥʳ ʠ ʠʭ ʠʟʤʝʨʝʥʠʷʤʠ.  ʉʨʝʜʠ ʵʪʠʭ ʥʝʨʝʰʝʥʥʳʭ 

ʚʦʧʨʦʩʦʚ - ʚʦʟʤʦʞʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʦʙʳʪʠʷʤʠ, ʧʦʜʦʙʥʳʤʠ ʢʦʨʦʥʘʣʴʥʳʤ 

ʩʪʨʫʷʤ, ʠ ʦʙʨʘʪʥʳʤʠ ʧʝʨʝʢʣʶʯʝʥʠʤʠ ʚ ʩʦʣʥʝʯʥʦʤ ʚʝʪʨʘ (switchbacks). 
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ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ 

ʠʦʥʦʩʬʝʨʫ ʤʦʱʥʳʤ ʂɺ ʨʘʜʠʦʠʟʣʫʯʝʥʠʝʤ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʪʨʘʢʪʦʚʢʝ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʚʘʞʥʝʡʰʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʦʛʥʦʟʫ ʧʘʨʘʤʝʪʨʦʚ ʠʦʥʦʩʬʝʨʳ 

ʠ ʝʝ ʨʝʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ. ɺ ʜʦʢʣʘʜʝ 

ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʦʪʢʣʠʢʘ ʠʦʥʦʩʬʝʨʳ 

ʥʘ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʥʘʛʨʝʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʥʘʛʨʝʚʥʦʤ ʩʪʝʥʜʝ ʉʋʈɸ ʚ 

2024-2025 ʛʛ. ʚ ʦʪʣʠʯʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠʦʥʦʩʬʝʨʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʀʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚʦʟʤʫʱʝʥʥʦʡ ʦʙʣʘʩʪʠ 

ʠʦʥʦʩʬʝʨʳ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʧʨʠʝʤʥʦʡ ʫʩʪʘʥʦʚʢʠ, 

ʨʝʛʠʩʪʨʠʨʫʶʱʝʡ ʚ ʮʠʬʨʦʚʦʤ ʬʦʨʤʘʪʝ ʢʚʘʜʨʘʪʫʨʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʠʦʥʦʩʬʝʨʥʳʭ ʩʠʛʥʘʣʦʚ ʢʘʢ ʨʘʩʩʝʷʥʥʳʭ, ʪʘʢ ʠ ʟʝʨʢʘʣʴʥʦ ʦʪʨʘʞʝʥʥʳʭ. ʅʘ 

ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʚʥʝʰʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʭʘʨʘʢʪʝʨ ʦʪʢʣʠʢʘ ʠʦʥʦʩʬʝʨʳ ʥʘ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ 

ʥʘʛʨʝʚ ʢʨʦʤʝ ʨʝʛʫʣʷʨʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ 

ʠʦʥʦʩʬʝʨʥʳʭ ʩʣʦʷʭ ʠ ʝʛʦ ʤʦʜʠʬʠʢʘʮʠʠ ʚʦ ʚʨʝʤʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʠʦʥʦʩʬʝʨʫ, 

ʷʚʣʷʶʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʚ ʚʠʜʝ ʘʪʤʦʩʬʝʨʥʳʭ ʚʦʣʥ, ʩʧʦʨʘʜʠʯʝʩʢʠʭ 

ʩʣʦʝʚ ʠʦʥʠʟʘʮʠʠ ʠ ʩʦʩʪʦʷʥʠʷ ʤʝʞʩʣʦʝʚʦʡ E-F ʚʧʘʜʠʥʳ (ʜʦʣʠʥʳ). ʇʨʦʚʝʜʝʥʦ 

ʩʨʘʚʥʝʥʠʝ ʥʘʛʨʝʚʥʳʭ ʵʬʬʝʢʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʩʧʦʨʘʜʠʯʝʩʢʦʛʦ 

ʩʣʦʷ ɽ (ʩʣʦʷ Es) ʠ ʚ ʝʛʦ ʦʪʩʫʪʩʪʚʠʝ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʅʌ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʘ ˉ 

25-27-00031. 
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ВЛИЯНИЕ СОЛНЕЧНОЙ АКТИВНОСТИ НА ИОНОСФЕРНЫЙ ОТКЛИК 

ДЛЯ ЭТАЛОННОЙ ИЗОЛИРОВАННОЙ ГЕОМАГНИТНОЙ БУРИ 
 

ɹʝʣʶʯʝʥʢʦ ʂ.ɺ.
1
, ʂʣʠʤʝʥʢʦ ʄ.ɺ.

1
, ʂʣʠʤʝʥʢʦ ɺ.ɺ.

1
, ʈʘʪʦʚʩʢʠʡ ʂ.ɻ.

2
, 

ɺʝʩʥʠʥ ɸ.ʄ.
2
, ɹʝʩʩʘʨʘʙ ʌ.ʉ.

1
 

1
ʂʘʣʠʥʠʥʛʨʘʜʩʢʠʡ ʬʠʣʠʘʣ ʀʥʩʪʠʪʫʪʘ ʟʝʤʥʦʛʦ ʤʘʛʥʝʪʠʟʤʘ, ʠʦʥʦʩʬʝʨʳ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ʠʤ. ʇʫʰʢʦʚʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʷ 
2
ʀʥʩʪʠʪʫʪ ʩʦʣʥʝʯʥʦ-ʟʝʤʥʦʡ ʬʠʟʠʢʠ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 

kdei@list.ru   

 

ɼʦʢʣʘʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʦʥʦʩʬʝʨʥʳʭ ʦʪʢʣʠʢʦʚ ʥʘ 

ʛʝʦʤʘʛʥʠʪʥʳʝ ʩʦʙʳʪʠʷ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʦ AE-ʠʥʜʝʢʩʫ (AE-ʙʫʨʠ), ʚ 

ʤʠʥʠʤʫʤʝ ʠ ʤʘʢʩʠʤʫʤʝ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɸʥʘʣʠʟ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʛʝʦʤʘʛʥʠʪʥʳʭ ʩʦʙʳʪʠʡ ʥʘ ʦʩʥʦʚʝ AE-ʠʥʜʝʢʩʘ ʠ ʨʘʩʯʝʪ 

ñɻ ʪʘʣʦʥʥʦʛʦò ʠʦʥʦʩʬʝʨʥʦʛʦ ʦʪʢʣʠʢʘ. ñʕʪʘʣʦʥʥʳʡò ʦʪʢʣʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʜʠʥʘʤʠʢʫ ʩʨʝʜʥʝʛʦ ʠʦʥʦʩʬʝʨʥʦʛʦ ʚʦʟʤʫʱʝʥʠʷ, ʧʦʣʫʯʝʥʥʫʶ ʤʝʪʦʜʦʤ 

ʥʘʣʦʞʝʥʥʳʭ ʵʧʦʭ ʩ ʢʣʶʯʝʚʳʤʠ ʤʦʤʝʥʪʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʤʘʢʩʠʤʫʤʫ 

AE ʜʣʷ ʟʠʤʥʠʭ, ʚʝʩʝʥʥʠʭ, ʣʝʪʥʠʭ ʦʩʝʥʥʠʭ AE-ʙʫʨʴ. ɺ ʢʘʯʝʩʪʚʝ ʠʦʥʦʩʬʝʨʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʝʛʠʦʥʘʣʴʥʦʝ ʵʣʝʢʪʨʦʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

(REC), ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʣʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ (TEC) ʧʦ ʚʩʝʤ ʜʦʣʛʦʪʘʤ ʜʣʷ ʚʳʙʨʘʥʥʦʡ ʰʠʨʦʪʥʦʡ ʟʦʥʳ. 

ʀʦʥʦʩʬʝʨʥʦʝ ʚʦʟʤʫʱʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʝ (ʧʨʦʮʝʥʪʥʦʝ) 

ʦʪʢʣʦʥʝʥʠʝ ʥʘʙʣʶʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʦʪ 27-ʜʥʝʚʥʦʛʦ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ 

ʟʥʘʯʝʥʠʷ REC. ʈʘʟʜʝʣʝʥʠʝ ʛʝʦʤʘʛʥʠʪʥʳʭ ʩʦʙʳʪʠʡ ʚ ʤʠʥʠʤʫʤʝ ʠ ʤʘʢʩʠʤʫʤʝ 

ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʦ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʢʨʠʪʝʨʠʶ: ʩʦʙʳʪʠʷ, 

ʧʨʦʠʟʦʰʝʜʰʠʝ ʚ ʛʦʜʳ ʩʦ ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʟʥʘʯʝʥʠʝʤ ʠʥʜʝʢʩʘ F10.7 < 110 

ʩ.ʝ.ʧ., ʦʪʥʦʩʠʣʠʩʴ ʢ ʤʠʥʠʤʫʤʫ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (193 ʩʦʙʳʪʠʷ), ʘ 

ʦʩʪʘʣʴʥʳʝ ʩʦʙʳʪʠʷ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʤʘʢʩʠʤʫʤʫ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (363 

ʩʦʙʳʪʠʷ). 

ʅʘ ʦʩʥʦʚʝ ɻʣʦʙʘʣʴʥʦʡ ʉʘʤʦʩʦʛʣʘʩʦʚʘʥʥʦʡ ʄʦʜʝʣʠ ʊʝʨʤʦʩʬʝʨʳ, 

ʀʦʥʦʩʬʝʨʳ ʠ ʇʨʦʪʦʥʦʩʬʝʨʳ (ɻʉʄ ʊʀʇ) ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʦʪʢʣʠʢʘ 

REC) ʜʣʷ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʵʪʘʣʦʥʥʦʡ ʛʝʦʤʘʛʥʠʪʥʦʡ ʙʫʨʠ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʜʣʷ ʚʳʩʦʢʦʡ ʠ ʥʠʟʢʦʡ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʄʦʜʝʣʴʥʳʡ 

ʦʪʢʣʠʢ REC ʩʦʧʦʩʪʘʚʣʷʣʩʷ ʩ ʥʘʙʣʶʜʘʝʤʳʤ ʵʪʘʣʦʥʥʳʤ ʦʪʢʣʠʢʦʤ REC.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʘʚʥʝʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʪʢʣʠʢ REC ʧʨʠ ʥʠʟʢʦʡ 

ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʚʦʟʤʫʱʝʥʠʡ ʦʪʢʣʠʢ ʧʨʠ ʚʳʩʦʢʦʡ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʘʢ ʜʣʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʪʘʢ ʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɼʣʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʦʪʢʣʠʢʘ REC ʩʠʪʫʘʮʠʷ ʥʝ ʦʜʥʦʟʥʘʯʥʘ ʠ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʛʨʘʥʪ ˉ25-27-00217). 
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ДИАГНОСТИКА КРУПНОМАСШТАБНЫХ ВОЛНОВЫХ ВОЗМУЩЕНИЙ В 

ИОНОСФЕРЕ ПО ДАННЫМ GIM TEC 
 

ɹʝʩʩʘʨʘʙ ʌ.ʉ.
1
, ɺʘʩʠʣʴʝʚ ʇ.ɸ.

1
, ɹʦʨʯʝʚʢʠʥʘ ʆ.ɺ.

1
, ʂʘʨʧʦʚ ʀ.ɺ.

1 

1
ʂʘʣʠʥʠʥʛʨʘʜʩʢʠʡ ʌʠʣʠʘʣ ʀɿʄʀʈɸʅ, ʛ. ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʷ 

bessarabf@wdizmiran.ru   
 

ʇʣʘʥʝʪʘʨʥʳʝ ʚʦʣʥʳ (ʇɺ) ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʩʪʨʫʢʪʫʨʳ ʘʪʤʦʩʬʝʨʳ ʠ ʚʣʠʷʶʪ ʥʘ ʝʸ ʜʠʥʘʤʠʢʫ ʥʘ ʚʩʝʭ 

ʚʳʩʦʪʘʭ. ɻʝʥʝʨʠʨʫʝʤʳʝ ʚ ʥʠʞʥʝʡ ʘʪʤʦʩʬʝʨʝ ʇɺ ʥʝ ʤʦʛʫʪ ʥʘʧʨʷʤʫʶ 

ʧʨʦʥʠʢʥʫʪʴ ʚ F2-ʦʙʣʘʩʪʴ ʠʦʥʦʩʬʝʨʳ, ʥʦ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʤʦʞʝʪ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʩʚʝʥʥʦ, ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʤʦʜʫʣʷʮʠʶ ʧʨʠʣʠʚʦʚ. ʊʘʢ, ʚ 

ʥʘʙʣʶʜʝʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ ʠʦʥʦʩʬʝʨʳ ʥʝʦʜʥʦʢʨʘʪʥʦ ʬʠʢʩʠʨʦʚʘʣʠʩʴ 

ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʝ ʦʩʮʠʣʣʷʮʠʠ ʩ ʧʝʨʠʦʜʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʇɺ, 

ʦʩʦʙʝʥʥʦ ʚʦ ʚʨʝʤʷ ʚʥʝʟʘʧʥʳʭ ʩʪʨʘʪʦʩʬʝʨʥʳʭ ʧʦʪʝʧʣʝʥʠʡ (ɺʉʇ).  

ʀʩʩʣʝʜʦʚʘʥʠ ̫ ʧʣʘʥʝʪʘʨʥʳʭ ʚʦʣʥ ʪʨʘʜʠʮʠʦʥʥʦ ʟʘʪʨʫʜʥʝʥʳ ʠʟ-ʟʘ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʶʪ ʣʠʰʴ ʦʪʜʝʣʴʥʳʝ 

ʦʙʣʘʩʪʠ ɿʝʤʣʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʠʦʥʦʩʬʝʨʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʣʦʙʘʣʴʥʳʝ ʢʘʨʪʳ ʧʦʣʥʦʛʦ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ (GIM TEC).  

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʣʘʥʝʪʘʨʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘ GIM TEC ʜʣʷ ʧʝʨʠʦʜʘ ʠʶʥʴ - 

ʘʚʛʫʩʪ 2025 ʛ. ɺʳʙʨʘʥʥʳʡ ʧʝʨʠʦʜ ʙʳʣ ʠʥʪʝʨʝʩʝʥ ʪʝʤ, ʯʪʦ ʩ ʩʝʨʝʜʠʥʳ ʠʶʥʷ 

ʜʦ ʩʝʨʝʜʠʥʳ ʘʚʛʫʩʪʘ ʚ ʩʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ ʥʘʙʣʶʜʘʣʠʩʴ ʩʝʨʝʙʨʠʩʪʳʝ ʦʙʣʘʢʘ 

ʩ ʦʪʯʝʪʣʠʚʦʡ 5-ʜʥʝʚʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ. ɸʥʘʣʠʟ ʣʠʤʙʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʥʘ 

ʩʧʫʪʥʠʢʝ Aura ʧʦʢʘʟʘʣ, ʯʪʦ ʜʘʥʥʳʡ ʵʬʬʝʢʪ ʚ ʤʝʟʦʩʬʝʨʝ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ 

ʧʣʘʥʝʪʘʨʥʦʡ ʚʦʣʥʦʡ ʈʦʩʩʙʠ [1]. ɺʳʜʝʣʝʥʠʝ ʧʣʘʥʝʪʘʨʥʳʭ ʚʦʣʥ ʠʟ ʢʘʨʪ ʊɽʉ, 

ʚʳʧʦʣʥʝʥʥʳʡ ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘʤʠ ʤʝʪʦʜʘ [2] ʧʦʢʘʟʘʣ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʣʘʥʝʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʶʞʥʦʤ ʧʦʣʫʰʘʨʠʠ. ɺ ʩʝʚʝʨʥʦʤ 

ʧʦʣʫʰʘʨʠʠ ʚʳʜʝʣʷʶʪʩʷ ʇɺ ʩ ʧʝʨʠʦʜʘʤʠ ʙʣʠʟʢʠʤʠ ʢ 6 ʩʫʪʢʘʤ. ɸʥʘʣʠʟ 

ʩʧʝʢʪʨʘ ʧʣʘʥʝʪʘʨʥʳʭ ʚʦʣʥ ʧʦʢʘʟʘʣ ʫʩʠʣʝʥʠʝ ʧʣʘʥʝʪʘʨʥʦʡ ʚʦʣʥʳ ʩ ʟʦʥʘʣʴʥʳʤ 

ʯʠʩʣʦʤ 1 (ʇɺ1) ʠ ʦʩʣʘʙʣʝʥʠʝ ʧʣʘʥʝʪʘʨʥʦʡ ʚʦʣʥʳ ʩ ʟʦʥʘʣʴʥʳʤ ʯʠʩʣʦʤ 2 

(ʇɺ2) ʚ ʪʝʯʝʥʠʝ ʠʶʣʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʭ ʘʤʧʣʠʪʫʜ ʚ ʘʚʛʫʩʪʝ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʛʨʘʥʪ  ̄25-27-00213). 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. Ugolnikov O.S. Noctilucent clouds: Trends and Anomalies in 2020s // Physics of Auroral 

Phenomena. Proc. 49th Annual Seminar. Apatity. P. 84. 2026  

2. Vasiliev P.A., Bessarab F.S. Karpov I.V. et al. Tidal and Planetary Waves in the Lower 

Thermosphere and Ionosphere Simulated with the EAGLE Model for the January 2009 Sudden 

Stratospheric Warming Conditions // Izvestiya-Atmospheric and Oceanic Physics. N. 55. N. 2. P. 

178-187. 2019. https://doi.org/10.1134/S0001433819020130 
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ʂʘʨʧʦʚ ʀ.ɺ., ʅʦʩʠʢʦʚʘ ɺ.ɺ., ʊʠʤʯʝʥʢʦ ɸ.ɺ. 
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olga.borchevkina@mail.ru   

 

ʇʨʝʜʩʪʘʚʣʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʚʦʟʜʝʡʩʪʚʠʷ ʰʪʦʨʤʘ "ʃʘʫʨʘ", ʢʦʪʦʨʳʡ 

ʥʘʙʣʶʜʘʣʩʷ ʥʘʜ ɽʚʨʦʧʦʡ ʠ ɹʘʣʪʠʡʩʢʠʤ ʤʦʨʝʤ 11ï12 ʤʘʨʪʘ 2020 ʛʦʜʘ, ʥʘ 

ʩʠʩʪʝʤʫ ʪʝʨʤʦʩʬʝʨʘïʠʦʥʦʩʬʝʨʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʫʱʝʥʠʡ ʠʦʥʦʩʬʝʨʳ, 

ʚʳʟʚʘʥʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʰʪʦʨʤʦʤ, ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ, ʚʢʣʶʯʘʶʱʝʛʦ ʨʝʛʠʦʥʘʣʴʥʫʶ 

ʤʦʜʝʣʴ AtmoSym ʠ ʛʣʦʙʘʣʴʥʫʶ ʤʦʜʝʣʴ ʪʝʨʤʦʩʬʝʨʳ ʠ ʠʦʥʦʩʬʝʨʳ ɻʉʄ ʊʀʇ. 

ɼʘʥʥʳʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʨʘʚʥʠʚʘʣʠʩʴ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʦʙʩʝʨʚʘʪʦʨʠʠ ʂʌ ʀɿʄʀʈɸʅ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʜ ʦʙʣʘʩʪʴʶ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʰʪʦʨʤʘ ʬʦʨʤʠʨʫʝʪʩʷ ʦʙʣʘʩʪʴ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʢʦʪʦʨʘʷ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʝʨʠʜʠʦʥʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ 

ʪʝʨʤʦʩʬʝʨʥʦʛʦ ʚʝʪʨʘ ʠ ʠʟʤʝʥʝʥʠʝ ʧʦʣʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ (TEC). 

ʉʨʘʚʥʝʥʠʝ ʤʦʜʝʣʴʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʘʨʪ TEC ʧʦʢʘʟʘʣʦ ʭʦʨʦʰʝʝ 

ʩʦʦʪʚʝʪʩʪʚʠʝ [1]. 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʘʨʘʤʝʪʨʦʚ ʠʦʥʦʩʬʝʨʳ ʧʦ ʜʘʥʥʳʤ ʠʦʥʦʟʦʥʜʘ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʢʠ ʧʦʩʪʨʦʝʥʠʷ 

ʘʤʧʣʠʪʫʜʥʦ-ʚʨʝʤʝʥʥʳʭ, ʚʳʩʦʪʥʦ-ʚʨʝʤʝʥʥʳʭ ʠ ʯʘʩʪʦʪʥʦ-ʚʨʝʤʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʳʷʚʠʣ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠʦʥʦʩʬʝʨʳ, ʢʦʪʦʨʳʝ 

ʚʳʨʘʞʘʶʪʩʷ ʚ ʘʢʪʠʚʠʟʘʮʠʠ ʩʧʦʨʘʜʠʯʝʩʢʦʛʦ ʩʣʦʷ Es, ʘʥʦʤʘʣʠʷʭ ʢʨʠʪʠʯʝʩʢʦʡ 

ʯʘʩʪʦʪʳ F2-ʩʣʦʷ (foF2) ʠ ʫʩʠʣʝʥʠʠ ʘʤʧʣʠʪʫʜʳ ʦʪʨʘʞʝʥʥʳʭ ʨʘʜʠʦʩʠʛʥʘʣʦʚ 

[2]. 

ʊʘʢʦʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʦʙʳʪʠʷ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ 

ʵʬʬʝʢʪʳ ʘʪʤʦʩʬʝʨʥʳʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʠʟ 

ʦʙʣʘʩʪʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʤʫʱʝʥʠʷ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʠʩʪʝʤʫ ʪʝʨʤʦʩʬʝʨʘ-

ʠʦʥʦʩʬʝʨʘ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʪʴ ʠʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʜʠʦʚʦʣʥ ʚʦ ʚʨʝʤʷ 

ʩʦʙʳʪʠʷ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʛʨʘʥʪ ˉ 23ï77ï

10004). 

ʃʠʪʝʨʘʪʫʨʘ 
1. Borchevkina O.P. et al. Regional Total Electron Content Disturbance During a 

Meteorological Storm // Atmosphere. V. 16. P. 690. 2025.  

2. ʊʠʤʯʝʥʢʦ ɸ.ɺ. ʠ ʜʨ. ʀʦʥʦʩʬʝʨʥʳʝ ʵʬʬʝʢʪʳ ʚʦ ʚʨʝʤʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʚʦʟʤʫʱʝʥʠʡ ʚ ʪʨʦʧʦʩʬʝʨʝ ʧʦ ʜʘʥʥʳʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ ʂʘʣʠʥʠʥʛʨʘʜʝ 

// ɻʝʦʤʘʛʥʝʪʠʟʤ ʠ ʘʵʨʦʥʦʤʠʷ. ʇʨʠʥʷʪʦ ʚ ʧʝʯʘʪʴ. 
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1,2
, ʅʦʩʠʢʦʚ ʀ. ɸ.
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1
ɹʌʋ ʠʤ. ʀ. ʂʘʥʪʘ, ʛ. ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʷ 

2
ʂʌ ʀɿʄʀʈɸʅ, ʛ. ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʷ 

valeksandrrr1@gmail.com 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʜʘʥʥʳʭ ʚʥʝʰʥʝʛʦ ʠ 

ʪʨʘʥʩʠʦʥʦʩʬʝʨʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʘʢʪʫʘʣʠʟʠʨʫʝʪ ʟʘʜʘʯʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʥʘʙʣʶʜʘʝʤʳʭ ʠʦʥʦʩʬʝʨʥʳʭ ʷʚʣʝʥʠʡ. ʕʬʬʝʢʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʠʭ ʨʝʰʝʥʠʶ 

ʷʚʣʷʝʪʩʷ ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʜʠʦʪʨʘʩʩ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ʚ 

ʠʦʥʦʩʬʝʨʝ [2], ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʤ ʬʠʣʠʘʣʝ ʀɿʄʀʈɸʅ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʩʯʝʪʫ ʧʦʛʣʦʱʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʠʩʧʝʨʩʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ɼʏʍ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ 

ʪʦʯʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʫʩʣʦʚʠʷ ʧʨʦʭʦʞʜʝʥʠʷ ʩʠʛʥʘʣʘ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʚ ʨʘʟʣʠʯʥʳʭ ʠʦʥʦʩʬʝʨʥʳʭ ʩʣʦʷʭ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ 

ʤʦʜʝʣʴ ʧʨʠʤʝʥʠʤʘ ʢʘʢ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ, ʪʘʢ ʠ ʚ ʧʨʠʢʣʘʜʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

ʈʘʙʦʪʘ ʧʦʜʜʝʨʞʘʥʘ ʛʨʘʥʪʦʤ ʈʅʌ ˉ 25-77-00033 

(https://rscf.ru/project/25-77-00033/). 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. Pulinets S. et al. // Adv. Space Res. 2025. 

2. Nosikov I. A. et al. // Radio Sci. 2025. V. 60. ˉ. 3. P. e2024RS008092. 
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3 
ʀʥʩʪʠʪʫʪ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
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 ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

5
 ʀɿʄʀʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 
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ɻʝʦʤʘʛʥʠʪʥʘʷ ʙʫʨʷ G4-ʢʣʘʩʩʘ 12ï13 ʥʦʷʙʨʷ 2025 ʛʦʜʘ, ʪʨʝʪʴʷ ʧʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ 25-ʤ ʩʦʣʥʝʯʥʦʤ ʮʠʢʣʝ, ʙʳʣʘ ʚʳʟʚʘʥʘ ʧʨʦʮʝʩʩʘʤʠ ʚ ʘʢʪʠʚʥʦʡ 

ʦʙʣʘʩʪʠ ʥʘ ʉʦʣʥʮʝ NOAA 14274. ʄʝʞʧʣʘʥʝʪʥʳʝ ʢʦʨʦʥʘʣʴʥʳʝ ʚʳʙʨʦʩʳ 

ʤʘʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʚʩʧʳʰʢʘʤʠ X1.7, X1.2, X5.1, ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ 

ʪʦʯʢʝ ʃʘʛʨʘʥʞʘ L1 ʚ 22:15 UT ʠ 23:38 UT 11 ʥʦʷʙʨʷ ʠ ʚ 18:53 UT 12 ʥʦʷʙʨʷ. 

ʀʥʜʝʢʩ Dst ʜʦʩʪʠʛ ī217 ʥʊʣ (ʠʥʜʝʢʩ SYM-H ʜʦʩʪʠʛ ī254 ʥʊʣ), 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʠʥʜʝʢʩ Kp ʩʦʩʪʘʚʠʣ 9-. ɼʣʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʘʥʘʣʠʟʘ ʧʨʠʯʠʥ 

ʛʝʦʤʘʛʥʠʪʥʦʡ ʙʫʨʠ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʝʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʦʣʦʟʝʤʥʦʝ 

ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʫʣʴʪʠʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʥʘʙʦʨ 

ʜʘʥʥʳʭ, ʚʢʣʶʯʘʶʱʠʡ ʜʘʥʥʳʝ ʩʧʫʪʥʠʢʦʚʳʭ ʤʠʩʩʠʡ, ʩʝʪʝʡ ɻʅʉʉ, ʠʦʥʦʟʦʥʜʘ, 

ʦʧʪʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ, ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʨʘʜʘʨʦʚ ʠ ʤʦʥʠʪʦʨʦʚ ʢʦʩʤʠʯʝʩʢʠʭ 

ʣʫʯʝʡ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʳʝ ʛʣʦʙʘʣʴʥʳʝ ʠʦʥʦʩʬʝʨʥʳʝ ʚʦʟʤʫʱʝʥʠʷ. 

ɸʚʨʦʨʘʣʴʥʳʡ ʦʚʘʣ ʨʘʩʰʠʨʠʣʩʷ ʚ ʩʪʦʨʦʥʫ ʵʢʚʘʪʦʨʘ (ʜʦ ~35Á ʩ.ʰ. ʚ 

ʘʤʝʨʠʢʘʥʩʢʦʤ ʩʝʢʪʦʨʝ). ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʵʢʚʘʪʦʨʠʘʣʴʥʳʡ ʧʣʘʟʤʝʥʥʳʡ 

ʩʫʧʝʨʧʫʟʳʨʴ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦʩʪʠʛ ʛʨʘʥʠʮʳ ʘʚʨʦʨʘʣʴʥʦʛʦ ʦʚʘʣʘ. ɻʨʝʙʥʠ 

ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʘʥʦʤʘʣʠʠ ʫʩʠʣʠʣʠʩʴ ʜʦ 175 TECU ʠ ʩʤʝʩʪʠʣʠʩʴ ʢ ʧʦʣʶʩʫ. ɺ 

ʩʨʝʜʥʠʭ ʰʠʨʦʪʘʭ ʢʨʠʪʠʯʝʩʢʘʷ ʯʘʩʪʦʪʘ ʩʣʦʷ F2 ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʩʠʣʴʥʳʤ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʚʦʟʤʫʱʝʥʠʝʤ (ï50%) ʚʦ ʚʨʝʤʷ ʛʣʘʚʥʦʡ ʬʘʟʳ ʤʘʛʥʠʪʥʦʡ ʙʫʨʠ, 

ʟʘ ʢʦʪʦʨʳʤ ʧʦʩʣʝʜʦʚʘʣʦ ʥʝʦʙʳʯʥʦʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʠ ʠʥʪʝʥʩʠʚʥʦʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʤʫʱʝʥʠʝ (ʙʦʣʝʝ +100%). ʆʰʠʙʢʠ ʚʳʩʦʢʦʪʦʯʥʦʛʦ GPS-

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʫʚʝʣʠʯʠʣʠʩʴ ʜʦ 2ï3 ʤ ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ ʠ ʚ ʨʝʛʠʦʥʘʭ, 

ʛʜʝ ʥʘʙʣʶʜʘʣʩʷ ʩʫʧʝʨʧʫʟʳʨʴ [1]. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ 

ʩʣʦʞʥʫʶ ʮʝʧʦʯʢʫ ʧʨʦʮʝʩʩʦʚ ʦʪ ʩʦʣʥʝʯʥʦʡ ʙʫʨʠ ʜʦ ʛʝʦʤʘʛʥʠʪʥʳʭ ʠ 

ʠʦʥʦʩʬʝʨʥʳʭ ʨʝʘʢʮʠʡ, ʧʦʜʯʝʨʢʠʚʘʷ ʨʠʩʢʠ ʜʣʷ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ 

ʥʘʚʠʛʘʮʠʠ ʠ ʩʚʷʟʠ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. Yasyukevich Y.V. et al. The 12 November 2025 Ugly Duckling Geomagnetic Storm: 

From the Sun to the Earth // Sensors. V. 26. P. 1490. 2026 

https://doi.org/10.3390/s26051490 
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ОПРЕДЕЛЕНИЕ СРЕДНЕЙ ЭНЕРГИИ ПОТОКА АВРОРАЛЬНЫХ 

ЭЛЕКТРОНОВ ПО ФОТОМЕТРИЧЕСКИМ ИЗМЕРЕНИЯМ 

ИНТЕНСИВНОСТИ ПОЛОС 1NG N2+ 
 

ɼʘʰʢʝʚʠʯ ɾ.ɺ., ʀʚʘʥʦʚ ɺ.ɽ. 

ʇʦʣʷʨʥʳʡ ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, ɸʧʘʪʠʪʳ, ʄʫʨʤʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʦʩʩʠʷ 

zhanna@pgia.ru 

 

ʆʮʝʥʢʘ ʧʘʨʘʤʝʪʨʦʚ ʧʦʪʦʢʘ ʘʚʨʦʨʘʣʴʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʜʥʫ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ ʠʦʥʦʩʬʝʨʥʦʡ 

ʧʣʘʟʤʳ, ʧʦʩʢʦʣʴʢʫ ʚʦ ʚʨʝʤʷ ʧʦʣʷʨʥʳʭ ʩʠʷʥʠʡ ʚʳʩʳʧʘʶʱʠʝʩʷ ʵʣʝʢʪʨʦʥʳ 

ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʵʥʝʨʛʠʠ ʚ ʠʦʥʦʩʬʝʨʫ.   

ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʩʨʝʜʥʝʡ ʵʥʝʨʛʠʠ 

ʚʳʩʳʧʘʶʱʝʛʦʩʷ ʧʦʪʦʢʘ ʵʣʝʢʪʨʦʥʦʚ ɽʩʨ ʧʦ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʥʘʙʣʶʜʝʥʠʷʤ 

ʠʟʣʫʯʝʥʠʡ ʧʦʣʦʩ ʧʝʨʚʦʡ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʟʦʪʘ 1NG 

N2
+ 
ʥʘ ʧʨʠʤʝʨʝ ʵʤʠʩʩʠʠ

 
ɚ427.8 ʥʤ. ʇʦʣʦʩʳ 1NG N2

+ 
ʚʦʟʥʠʢʘʶʪ ʚʩʣʝʜʩʪʚʠʝ 

ʚʦʟʙʫʞʜʝʥʠʷ ʠʦʥʦʚ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʟʦʪʘ ʪʦʣʴʢʦ ʚʳʩʳʧʘʶʱʠʤʠʩʷ 

ʧʝʨʚʠʯʥʳʤʠ ʵʣʝʢʪʨʦʥʘʤʠ ʠ ʨʦʞʜʝʥʥʳʤʠ ʚ ʠʦʥʦʩʬʝʨʝ ʵʣʝʢʪʨʦʥʘʤʠ 

ʠʦʥʠʟʘʮʠʦʥʥʦʛʦ ʢʘʩʢʘʜʘ, ʧʦʵʪʦʤʫ ʚʳʩʦʪʘ ʤʘʢʩʠʤʫʤʘ ʚʳʩʦʪʥʦʛʦ ʧʨʦʬʠʣʷ 

ʵʤʠʩʩʠʡ 1NG N2
+ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʣʘʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʠʩʩʠʧʘʮʠʠ ʵʥʝʨʛʠʠ 

ʚʳʩʳʧʘʶʱʠʭʩʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʦʪʦʢʘ. 

ʇʝʨʚʘʷ ʤʝʪʦʜʠʢʘ ʧʦʢʘʟʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ɽʩʨ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʣʠʰʴ ʦʜʥʦʡ ʵʤʠʩʩʠʠ ɚ427.8 ʥʤ - I427.8. ɺ ʦʩʥʦʚʫ ʤʝʪʦʜʠʢʠ ʧʦʣʦʞʝʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪʥʦʰʝʥʠʷ I630.0/I427.8 ʦʪ I427.8, ʢʦʪʦʨʘʷ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʝʧʨʝʨʳʚʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ I427.8. 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʴʥʳʭ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʦʨʤʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʩʧʝʢʪʨʘ ʘʚʨʦʨʘʣʴʥʳʭ ʵʣʝʢʪʨʦʥʦʚ, ʚʘʨʠʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʘʪʦʤʘʨʥʦʛʦ 

ʢʠʩʣʦʨʦʜʘ ʥʝʡʪʨʘʣʴʥʦʡ ʘʪʤʦʩʬʝʨʳ ʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʢʠʩʠ ʘʟʦʪʘ ʩʣʘʙʦ ʚʣʠʷʶʪ 

ʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ɽʩʨ ʦʪ ʦʪʥʦʰʝʥʠʷ I630.0/I427.8. ʀʟ ʩʤʦʜʝʣʠʨʦʚʘʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʩʨʝʜʥʝʡ ʵʥʝʨʛʠʝʡ ɽʩʨ ʦʪ I630.0/I427.8 ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ I630.0/I427.8 

ʦʪ I427.8  ʫʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ɽʩʨ ʠ I427.8. ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ 

ʧʦʣʫʯʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢ 

ʦʧʝʨʘʪʠʚʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. 

ɺʪʦʨʘʷ ʤʝʪʦʜʠʢʘ ʧʨʝʜʣʘʛʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ɽʩʨ ʧʦ ʚʳʩʦʪʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʩʚʝʯʝʥʠʷ ʵʤʠʩʩʠʠ ɚ427.8 ʥʤ - hmax. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʵʤʠʩʩʠʠ ɚ427.8 ʥʤ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ hmax ʩʣʘʙʦ ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʠ ʧʠʪʯ-

ʫʛʣʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʪʦʢʘ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʨʝʜʥʝʡ ʵʥʝʨʛʠʝʡ 

ʚʳʩʳʧʘʶʱʠʭʩʷ ʵʣʝʢʪʨʦʥʦʚ. ʉʤʦʜʝʣʠʨʦʚʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ɽʩʨ ʦʪ hmax, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʙʳʩʪʨʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩʨʝʜʥʝʡ ʵʥʝʨʛʠʠ 

ʘʚʨʦʨʘʣʴʥʳʭ ʵʣʝʢʪʨʦʥʦʚ. 
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АСИММЕТРИЯ СУТОЧНОГО ХОДА КРИТИЧЕСКОЙ ЧАСТОТЫ СЛОЯ E 

НА СРЕДНИХ ШИРОТАХ 
 

ɼʝʤʠʥʦʚ ʄ.ɻ. 
ʀɿʄʀʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 

deminov@izmiran.ru   

 

ʇʦʜ ʘʩʠʤʤʝʪʨʠʝʡ ʩʫʪʦʯʥʦʛʦ ʭʦʜʘ ʢʨʠʪʠʯʝʩʢʦʡ ʯʘʩʪʦʪʳ ʩʣʦʷ E, foE, 

ʧʦʥʠʤʘʶʪ ʨʘʟʥʠʮʫ ʚ foE ʜʦ ʠ ʧʦʩʣʝ ʧʦʣʫʜʥʷ ʜʣʷ ʦʜʠʥʘʢʦʚʳʭ ʟʝʥʠʪʥʳʭ ʫʛʣʦʚ 

ʉʦʣʥʮʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʚʦʡʩʪʚ ʵʪʦʡ ʘʩʠʤʤʝʪʨʠʠ 

ʥʘ ʩʨʝʜʥʠʭ ʰʠʨʦʪʘʭ ʢʘʢ ʜʣʷ ʥʠʟʢʦʡ (Ap < 9), ʪʘʢ ʠ ʧʦʚʳʰʝʥʥʦʡ (Ap > 15) 

ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʯʘʩʦʚʳʝ ʜʘʥʥʳʝ foE 

ʩʪʘʥʮʠʡ Boulder, Moscow ʠ Slough ʟʘ 1958-1995 ʛʦʜʳ. ɼʣʷ ʵʪʦʛʦ ʧʦʩʪʨʦʝʥʳ 

ʣʦʢʘʣʴʥʳʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ foE ʜʣʷ ʥʠʟʢʦʡ ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʢʘʢ ʟʘʚʠʩʠʤʦʩʪʠ foE ʦʪ ʠʥʜʝʢʩʘ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ F10.7 ʜʣʷ ʢʘʞʜʦʛʦ 

ʤʝʩʷʮʘ ʠ ʯʘʩʘ ʤʠʨʦʚʦʛʦ ʚʨʝʤʝʥʠ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʤʦʜʝʣʝʡ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʜʣʷ 

ʥʠʟʢʦʡ ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʫʪʦʯʥʘʷ ʘʩʠʤʤʝʪʨʠʷ, ʚ ʦʩʥʦʚʥʦʤ, 

ʦʪʨʠʮʘʪʝʣʴʥʘ (ʚ ʩʨʝʜʥʝʤ dfoEs < 0, ʪ.ʝ. ʧʨʝʜ ʧʦʣʜʥʝʤ ʟʥʘʯʝʥʠʷ foE ʤʝʥʴʰʝ, 

ʯʝʤ ʧʦʩʣʝ ʧʦʣʫʜʥʷ) ʠ ʤʘʢʩʠʤʘʣʴʥʘ ʜʣʷ Boulder ʣʝʪʦʤ. ʇʨʠ ʧʦʚʳʰʝʥʥʦʡ 

ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʣʷ ʚʩʝʭ ʩʝʟʦʥʦʚ, ʚʢʣʶʯʘʷ ʟʠʤʫ, dfoEs < 0. ʆʙʱʠʝ 

ʪʝʥʜʝʥʮʠʠ ʩʫʪʦʯʥʦʡ ʘʩʠʤʤʝʪʨʠʠ ʜʣʷ ʥʠʟʢʦʡ ʠ ʧʦʚʳʰʝʥʥʦʡ ʛʝʦʤʘʛʥʠʪʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩʦʭʨʘʥʷʶʪʩʷ: ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ dfoEs ʣʝʪʦʤ ʠʣʠ ʚ 

ʨʘʚʥʦʜʝʥʩʪʚʠʝ ʙʦʣʴʰʝ, ʯʝʤ ʟʠʤʦʡ; ʵʪʠ ʟʥʘʯʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʶʪ 1% ʧʦ 

ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ foE ʜʣʷ ʥʠʟʢʦʡ ʠ ʧʦʚʳʰʝʥʥʦʡ 

ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝ ʪʦʣʴʢʦ (ʠ ʥʝ ʩʪʦʣʴʢʦ) ʩʫʪʦʯʥʦʡ 

ʘʩʠʤʤʝʪʨʠʝʡ, ʩʢʦʣʴʢʦ ʧʦʯʪʠ ʩʠʤʤʝʪʨʠʯʥʳʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʫʜʥʷ 

ʫʤʝʥʴʰʝʥʠʷʤʠ foE ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 
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ОЦЕНКА ИЗМЕНЕНИЙ ПОЛНОГО ЭЛЕКТРОННОГО СОДЕРЖАНИЯ ПОД 

ДЕЙСТВИЕМ РЕНТГЕНОВСКОГО И УЛЬТРАФИОЛЕТОВОГО 

ИЗЛУЧЕНИЙ СОЛНЕЧНЫХ ВСПЫШЕК 
 

ɿʠʥʢʠʥ ɼ.ɺ.
1
, ʉʫʨʢʦʚ ɺ.ɺ.

1
, ʇʠʣʠʧʝʥʢʦ ɺ.ɸ.

1
, ʈʷʙʦʚʘ ʉ.ɸ.

1,2 

1
ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʠ ɿʝʤʣʠ ʠʤ. ʆ. ʖ. ʐʤʠʜʪʘ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

2
ʀʥʩʪʠʪʫʪ ʜʠʥʘʤʠʢʠ ʛʝʦʩʬʝʨ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

zinkin.deniz@yandex.ru  

 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʩʦʣʥʝʯʥʦ-ʟʝʤʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩ 

ʷʚʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ (ʋʌ) ʠ 

ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʡ (ʈʀ) ʦʪ ʩʦʣʥʝʯʥʳʭ ʚʩʧʳʰʝʢ (ʉɺ) ʥʘ ʠʦʥʦʩʬʝʨʫ 

ɿʝʤʣʠ [1]. ʕʪʦ ʠʟʣʫʯʝʥʠʝ ʧʨʦʥʠʢʘʝʪ ʚʦ ʚʩʝ ʩʣʦʠ ʠʦʥʦʩʬʝʨʳ, ʟʘʪʨʘʛʠʚʘʷ ʜʘʞʝ 

ʩʪʨʘʪʦʩʬʝʨʫ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʈʀ ʠ ʋʌ ʠʟʣʫʯʝʥʠʷ ʉɺ ʥʘ 

ʠʦʥʦʩʬʝʨʫ ʙʳʣʠ ʩʦʟʜʘʥʳ ʫʧʨʦʱʸʥʥʳʝ ʤʦʜʝʣʠ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʧʦʣʫʯʝʥʳ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ ʯʘʩʪʦʪʫ ʦʙʨʘʟʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʥʦʚ ʚ ʝʜʠʥʠʮʝ ʦʙʲʸʤʘ ʠ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʵʣʝʢʪʨʦʥʦʚ ʠ ʠʦʥʦʚ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʠ ʚʨʝʤʝʥʠ. 

ʊʘʢ ʞʝ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʝʡ ʙʳʣʦ ʨʘʩʩʯʠʪʘʥʦ, ʢʘʢ ʠʟʣʫʯʝʥʠʝ ʦʪ ʉɺ ʚʣʠʷʝʪ 

ʥʘ ʧʦʣʥʦʝ ʵʣʝʢʪʨʦʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ (ʇʕʉ) ʚ ʠʦʥʦʩʬʝʨʝ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʜʣʷ ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʠʟʤʝʨʝʥʠʡ ʋʌ ʠʟʣʫʯʝʥʠʷ, 

ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʙʦʨʪʫ ʢʦʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ SOHO, ʠ ʜʘʥʥʳʝ ʠʟʤʝʨʝʥʠʡ ʈʀ, 

ʧʦʣʫʯʝʥʥʳʝ ʩ ʜʝʪʝʢʪʦʨʦʚ ʬʦʪʦʥʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʩʧʫʪʥʠʢʘʭ GOES.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʝʥʘ ʉɺ ʢʣʘʩʩʘ X9.0, ʧʨʦʠʟʦʰʝʜʰʘʷ 3 

ʦʢʪʷʙʨʷ 2024 ʛ. ʉʦʛʣʘʩʥʦ ʤʦʜʝʣʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʋʌ ʠʟʣʫʯʝʥʠʷ ʇʕʉ ʧʣʘʚʥʦ 

ʚʦʟʨʘʩʪʘʝʪ ʠ ʠʟʤʝʥʝʥʠʝ ʇʕʉ ʩʪʘʥʦʚʠʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤ ʩʧʫʩʪʷ ʥʝʩʢʦʣʴʢʦ 

ʤʠʥʫʪ ʧʦʩʣʝ ʤʘʢʩʠʤʫʤʘ ʋʌ ʠʟʣʫʯʝʥʠʷ ʠ ʜʦʩʪʠʛʘʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1.05 

TECU. ɸ ʠʟʤʝʥʝʥʠʷ ʇʕʉ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʈʀ, ʤʘʢʩʠʤʘʣʴʥʳ ʚʦ ʚʨʝʤʷ 

ʤʘʢʩʠʤʫʤʘ ʈʀ ʠ ʜʦʩʪʠʛʘʶʪ ʧʨʠʤʝʨʥʦ 0.34 TECU. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʧʦʩʪʨʦʝʥʥʳʝ ʤʦʜʝʣʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʢʣʘʜ ʚ ʠʟʤʝʥʝʥʠʝ ʇʕʉ 

ʚʥʦʩʠʪ ʋʌ ʠʟʣʫʯʝʥʠʝ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʛʨʘʥʪ ˉ 25-27-00539). 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. ʃʳʩʝʥʢʦ ɸ.ʃ. ʠ ʜʨ. ʈʝʥʪʛʝʥʦʚʩʢʦʝ ʠ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʝ ʩʦʣʥʝʯʥʳʭ ʚʩʧʳʰʝʢ //ʋʩʧʝʭʠ 

ʬʠʟʠʯʝʩʢʠʭ ʥʘʫʢ. ï 2020. ï ʊ. 190. ï ˉ. 8. ï ʉ. 878-894. 
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ИССЛЕДОВАНИЕ ВЛИЯНИЯ СОЛНЕЧНЫХ ВСПЫШЕК НА 

РАСПРОСТРАНЕНИЕ ВЧ РАДИОВОЛН В ГОДЫ МАКСИМУМА 25-ГО 

ЦИКЛА СОЛНЕЧНОЙ АКТИВНОСТИ 
 

ʂʠʤ ɺ.ʖ., ɹʨʘʥʠʮʢʠʡ ɸ.ɺ., ɻʦʨʦʭʦʚ ʖ.ɺ., ʃʝʙʝʜʝʚ ʅ.ʀ.,   

ʃʝʙʝʜʝʚ ʄ.ʅ., ʑʠʨʳʡ ɸ.ʆ. 

ʀɿʄʀʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 

vkim@izmiran.ru 

 lebedev@izmiran.ru 

mlebedev@izmiran.ru 

 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ 

ʩʦʣʥʝʯʥʳʭ ʚʩʧʳʰʝʢ ʍ-ʢʣʘʩʩʘ ʥʘ ʠʦʥʦʩʬʝʨʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ɺʏ 

ʨʘʜʠʦʚʦʣʥ ʚ ʧʝʨʠʦʜ ʩ 2024 ʧʦ 2026 ʛʦʜ. ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʀɿʄʀʈɸʅ ʤʝʪʦʜʦʤ ʥʘʢʣʦʥʥʦʛʦ ʃʏʄ-ʟʦʥʜʠʨʦʚʘʥʠʷ ʠʦʥʦʩʬʝʨʳ ʥʘ ʪʨaʩʩʝ 

ʂʠʧʨ-ʄʦʩʢʚʘ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʤ ʜʦʧʣʝʨʦʚʩʢʦʛʦ ʚʝʨʪʘʢʘʣʴʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠ ̫

ʠʦʥʦʩʬʝʨʳ ʧʫʪʝʤ ʨʝʛʠʩʪʨʘʮʠʠ ʩʠʛʥʘʣʦʚ ʪʦʯʥʦʛʦ ʚʨʝʤʝʥʠ ʩʪʘʥʮʠʠ ʈɺʄ 

(ʄʦʩʢʚʘ). ʕʪʦ ʧʦʟʚʦʣʷʣʦ ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʚʩʧʳʰʝʢ ʥʘ ʉʦʣʥʮʝ ʥʘ 

ʤʦʜʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʠʦʥʦʛʨʘʤʤ ʅɿ, ʘ ʪʘʢʞʝ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʙʳʩʪʨʳʝ 

ʠʟʤʝʥʝʥʠʷ ʠʦʥʦʩʬʝʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʠʦʥʦʛʨʘʤʤʳ ʅɿ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʜʥʝʚʥʳʝ ʯʘʩʳ 2024 ʛ. ʅʘ 

ʨʠʩ 1ʘ  ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʦʥʦʛʨʘʤʤʘ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʚ ʤʦʤʝʥʪ 12:10 UT, ʥʘ 

ʢʦʪʦʨʦʡ ʚʠʜʥʘ ʩʣʦʞʥʘʷ ʤʥʦʛʦʤʦʜʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʦʪʨʘʞʝʥʥʳʭ ʦʪ ʠʦʥʦʩʬʝʨʳ 

ʨʘʜʠʦʩʠʛʥʘʣʦʚ. ʇʦʩʣʝ ʵʪʦʛʦ ʚ ʤʦʤʝʥʪ ~ 12:18 UT ʧʨʦʠʟʦʰʣʘ ʩʦʣʥʝʯʥʘʷ 

ʨʝʥʪʛʝʥʦʚʩʢʘʷ ʚʩʧʳʰʢʘ ʍ-ʢʣʘʩʩʘ ʠ ʨʝʟʫʣʴʪʘʪ ʚʦʟʜʝʡʩʪʚʠʷ ʵʪʦʡ ʚʩʧʳʰʢʠ ʥʘ 

ʠʦʥʦʩʬʝʨʫ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʠʦʥʦʛʨʘʤʤʝ, ʧʦʣʫʯʝʥʥʦʡ ʚ 12:10 UT, ʨʠʩ. 1ʙ. 

 
ʈʠʩ. 1 

ɺʠʜʥʦ, ʯʪʦ ʤʦʜʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʠʦʥʦʛʨʘʤʤʳ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʣʘʩʴ - 

ʥʘʙʣʶʜʘʶʪʩʷ ʪʦʣʴʢʦ ʦʜʥʦʢʨʘʪʥʳʝ ʦʪʨʘʞʝʥʠʷ ʦʪ F2-ʩʣʦʷ ʠʦʥʦʩʬʝʨʳ, ʩ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʙʣʶʜʘʝʤʦʡ ʯʘʩʪʦʪʦʡ ʦʢʦʣʦ 30 ʄɻʮ, 

ʘ ʤʥʦʛʦʩʢʘʯʢʦʚʳʝ ʦʪʨʘʞʝʥʠʷ ʥʘ ʯʘʩʪʦʪʘʭ ʥʠʞʝ ʤʠʥʠʤʘʣʴʥʦ ʥʘʙʣʶʜʘʝʤʦʡ 

ʯʘʩʪʦʪʳ ~ 21 ʄɻʮ ʠʩʯʝʟʣʠ. ʕʪʠ ʵʬʬʝʢʪʳ ʩʚʷʟʘʥʳ ʩ ʨʝʟʢʠʤ ʨʦʩʪʦʤ ʠʦʥʠʟʘʮʠʠ 

ʧʣʘʟʤʳ ʚ ʥʠʞʥʝʡ ʠʦʥʦʩʬʝʨʝ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʠʣʴʥʳʤ ʨʦʩʪʦʤ 

ʦʤʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʨʘʜʠʦʚʦʣʥ.  

mailto:vkim@izmiran.ru
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МОДЕЛИРОВАНИЕ ИОНОСФЕРНОГО ОТКЛИКА НА ГЕОМАГНИТНЫЕ 

БУРИ: УСПЕХИ И ПЕРСПЕКТИВЫ  

 

ʂʣʠʤʝʥʢʦ ʄ.ɺ.
1
, ʈʘʪʦʚʩʢʠʡ ʂ.ɻ.

2
, ɹʝʩʩʘʨʘʙ ʌ.ʉ.

1
, ʂʣʠʤʝʥʢʦ ɺ.ɺ.

1
, 

ɹʝʣʶʯʝʥʢʦ ʂ.ɺ.
1
, ʐʫʙʠʥ ɺ.ʅ.

3
 

1
ʂʘʣʠʥʠʥʛʨʘʜʩʢʠʡ ʬʠʣʠʘʣ ʀʥʩʪʠʪʫʪʘ ʟʝʤʥʦʛʦ ʤʘʛʥʝʪʠʟʤʘ, ʠʦʥʦʩʬʝʨʳ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ʠʤ. ʅ.ɺ. ʇʫʰʢʦʚʘ ʈɸʅ, ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʷ 
2
ʀʥʩʪʠʪʫʪ ʩʦʣʥʝʯʥʦ-ʟʝʤʥʦʡ ʬʠʟʠʢʠ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 

3
ʀʥʩʪʠʪʫʪ ʟʝʤʥʦʛʦ ʤʘʛʥʝʪʠʟʤʘ, ʠʦʥʦʩʬʝʨʳ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ʠʤ. ɸ.ɺ. 

ʇʫʰʢʦʚʘ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

mvklimenko@wdizmiran.ru  

 

ɻʝʦʤʘʛʥʠʪʥʳʝ ʙʫʨʠ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʦʥʦʩʬʝʨʫ ɿʝʤʣʠ 

ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʫʩʣʦʚʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ʯʝʨʝʟ ʠʦʥʦʩʬʝʨʫ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʠʦʥʦʩʬʝʨʥʦʛʦ ʦʪʢʣʠʢʘ ʥʘ ʛʝʦʤʘʛʥʠʪʥʳʝ ʙʫʨʠ ʥʘ ʦʩʥʦʚʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʙʱʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʧʦʚʝʜʝʥʠʠ ʠʦʥʦʩʬʝʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦ ʚʨʝʤʷ 

ʛʝʦʤʘʛʥʠʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʠʟʚʝʩʪʥʳ, ʠʦʥʦʩʬʝʨʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʦʪ ʩʦʙʳʪʠʷ ʢ 

ʩʦʙʳʪʠʶ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ. ʇʨʠʯʠʥ ʫ ʵʪʦʛʦ ʬʘʢʪʘ ʤʥʦʞʝʩʪʚʦ, 

ʧʦʩʢʦʣʴʢʫ ʠʦʥʦʩʬʝʨʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʚʦ ʚʨʝʤʷ ʙʫʨʴ ʟʘʚʠʩʷʪ ʦʪ ʤʥʦʛʠʭ 

ʬʘʢʪʦʨʦʚ: ʩʝʟʦʥʘ, ʚʨʝʤʝʥʠ ʩʫʪʦʢ, ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʩʮʝʥʘʨʠʷ 

ʤʘʛʥʠʪʦʩʬʝʨʥʦʛʦ ʚʦʟʤʫʱʝʥʠʷ, ʘʪʤʦʩʬʝʨʥʳʭ ʫʩʣʦʚʠʡ, ʠ ʪ.ʜ. ɺ ʜʦʢʣʘʜʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʤʧʠʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʜʣʷ 

ʧʨʦʛʥʦʟʘ ʠ ʠʭ ʘʩʩʠʤʠʣʷʮʠʠ ʜʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʠʦʥʦʩʬʝʨʥʦʛʦ ʦʪʢʣʠʢʘ ʥʘ 

ʛʝʦʤʘʛʥʠʪʥʳʝ ʙʫʨʠ. ʄʦʜʝʣʴʥʳʝ ʨʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ɻʣʦʙʘʣʴʥʦʡ ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʪʝʨʤʦʩʬʝʨʳ, ʠʦʥʦʩʬʝʨʳ ʠ 

ʧʨʦʪʦʥʦʩʬʝʨʳ (GSM TIP) ʠ ʵʤʧʠʨʠʯʝʩʢʦʡ ɻʣʦʙʘʣʴʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʠʦʥʦʩʬʝʨʳ (GDMI). ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ ʠ ʤʦʜʝʣʴʥʳʭ ʨʘʩʯʝʪʦʚ ʤʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʟʥʘʯʝʥʠʷ ʤʘʢʩʠʤʫʤʘ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (NmF2) ʠ 

ʚʳʩʦʪʳ ʤʘʢʩʠʤʫʤʘ (hmF2). GDMI ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʥʘʙʣʶʜʘʝʤʳʝ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʤʘʢʩʠʤʫʤʘ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʫʯʰʝ, 

ʯʝʤ GSM TIP. ʆʙʝ ʤʦʜʝʣʠ ʚ ʮʝʣʦʤ ʚʦʩʧʨʦʠʟʚʦʜʷʪ ʥʘʙʣʶʜʘʝʤʳʡ dusk-ʵʬʬʝʢʪ 

ʚ ʧʦʚʝʜʝʥʠʠ ʤʘʢʩʠʤʫʤʘ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʥʝ ʚʦʩʧʨʦʠʟʚʦʜʷʪ dusk-

ʵʬʬʝʢʪ ʚ ʧʦʚʝʜʝʥʠʠ ʚʳʩʦʪʳ ʤʘʢʩʠʤʫʤʘ ʆʙʝ ʤʦʜʝʣʠ ʚʦʩʧʨʦʠʟʚʦʜʷʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʚʳʩʦʪʳ ʤʘʢʩʠʤʫʤʘ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ.  ʆʙʝ ʤʦʜʝʣʠ 

ʥʝ ʚʦʩʧʨʦʠʟʚʦʜʷʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʤʘʢʩʠʤʫʤʘ ʵʣʝʢʪʨʦʥʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʥʘʯʘʣʝ ʙʫʨʠ. ʆʙʩʫʞʜʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʝʨʩʧʝʢʪʠʚʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʩʧʫʪʥʠʢʦʚ ʀʦʥʦʩʬʝʨʘ-ʄ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠʦʥʦʩʬʝʨʳ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʅʌ ˉ26-12-00513. 
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ВЛИЯНИЕ ВЫБОРА ИНДЕКСА СОЛНЕЧНОЙ АКТИВНОСТИ НА ТРЕНДЫ 

КРИТИЧЕСКОЙ ЧАСТОТЫ СЛОЯ F2 ПО ДАННЫМ СТАНЦИЙ ЯКУТСК И 

ТИКСИ 
 

ʂʦʙʷʢʦʚʘ ʉ.ɽ., ɻʦʣʦʣʦʙʦʚ ɸ.ʖ., ʂʘʨʠʤʦʚ ʈ.ʈ., ʉʪʝʧʘʥʦʚ ɸ.ɽ. 
ʀʥʩʪʠʪʫʪ ʢʦʩʤʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʘʵʨʦʥʦʤʠʠ ʠʤ. ʖ.ɻ. ʐʘʬʝʨʘ  

ʗʅʎ ʉʆ ʈɸʅ, ʛ. ʗʢʫʪʩʢ, ʈʦʩʩʠʷ 

s.e.kobyakova@ikfia.ysn.ru  

 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʚʘʨʠʘʮʠʡ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʟʥʘʯʝʥʠʡ ʢʨʠʪʠʯʝʩʢʦʡ 

ʯʘʩʪʦʪʳ ʩʣʦʷ F2 (foF2) ʥʘ ʩʫʙʘʚʨʦʨʘʣʴʥʦʡ ʠʦʥʦʩʬʝʨʥʦʡ ʩʪʘʥʮʠʠ ʗʢʫʪʩʢ 

(62,01Á ʩ.ʰ., 129,43Á ʚ.ʜ.) ʟʘ ʧʝʨʠʦʜ 1957ï2017 ʛʛ. ʠ ʥʘ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ 

ʩʪʘʥʮʠʠ ð ʇʦʣʷʨʥʦʡ ʛʝʦʢʦʩʤʦʬʠʟʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ (ʇɻʆ) ʊʠʢʩʠ (71,5Á 

ʩ.ʰ., 128,5Á ʚ.ʜ.) ʟʘ ʧʝʨʠʦʜ 1969ï2001 ʛʛ., ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ 

ʚʳʙʦʨʘ ʠʥʜʝʢʩʘ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʚʝʣʠʯʠʥʫ ʠ ʟʥʘʢ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ 

ʪʨʝʥʜʦʚ foF2. ʉʨʘʚʥʠʚʘʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʜʣʷ ʰʝʩʪʠ ʠʥʜʝʢʩʦʚ: F10.7, 

F30, Mg II, He II, SSN ʠ Lyman Ŭ. 

ɼʣʷ ʩʪʘʥʮʠʠ ʗʢʫʪʩʢ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ ʠʥʜʝʢʩʳ F30 ʠ 

Mg II, ʟʘ ʥʠʤʠ ʩʣʝʜʫʶʪ F10.7 ʠ Lyman Ŭ. ʀʥʜʝʢʩʳ SSN ʠ He II ʦʢʘʟʘʣʠʩʴ 

ʤʝʥʝʝ ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʘʥʘʣʠʟʘ ʪʨʝʥʜʦʚ. ʇʨʠ ʵʪʦʤ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʪʨʝʥʜʳ, 

ʧʦʣʫʯʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ F30 ʠ Mg II, ʧʨʠʤʝʨʥʦ ʚ 2ï3 ʨʘʟʘ ʧʨʝʚʳʰʘʶʪ 

ʧʦ ʚʝʣʠʯʠʥʝ ʪʨʝʥʜʳ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʜʣʷ F10.7 ʠ Lyman Ŭ. 

ɼʣʷ ʇɻʆ ʊʠʢʩʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʩʪʴ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʜʥʦʛʦ ʠʥʜʝʢʩʘ 

ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʳʨʘʞʝʥʘ ʩʣʘʙʝʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʦʩʣʘʙʣʝʥʠʝʤ ʨʦʣʠ 

ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʠʦʥʠʟʘʮʠʠ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ʠʦʥʦʩʬʝʨʳ ʠʟ-ʟʘ 

ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʝʣʠʯʠʥʘ ʠ ʟʥʘʢ ʪʨʝʥʜʘ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ ʦʪ ʚʳʙʦʨʘ 

ʠʥʜʝʢʩʘ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʊʘʢ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ SSN ʨʘʩʩʯʠʪʘʥʥʳʡ 

ʪʨʝʥʜ foF2 ʨʘʚʝʥ 4.352 ʢɻʮ/ʛʦʜ, ʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ F30 ʦʥ ʨʘʚʝʥ -5.773 

ʢɻʮ/ʛʦʜ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʢʨʠʪʝʨʠʝʚ ʥʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ 

ʧʦʢʘʟʘʣ ʠʥʜʝʢʩ F30. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʚʘʨʠʘʮʠʡ foF2 ʢʘʢ 

ʜʣʷ ʩʫʙʘʚʨʦʨʘʣʴʥʦʡ ʩʪʘʥʮʠʠ ʗʢʫʪʩʢ, ʪʘʢ ʠ ʜʣʷ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ʩʪʘʥʮʠʠ 

ʇɻʆ ʊʠʢʩʠ, ʚ ʢʘʯʝʩʪʚʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ F30. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʟʘʜʘʥʠʷ: ʧʨʦʝʢʪ FWRS-2026-0058. 
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ТРЕНДЫ КРИТИЧЕСКОЙ ЧАСТОТЫ СЛОЯ F2 ПО ДАННЫМ ПГО ТИКСИ 
ЗА ПЕРИОД С 1969 ПО 2000 ГГ. 

 

ʂʦʙʷʢʦʚʘ ʉ.ɽ., ɻʦʣʦʣʦʙʦʚ ɸ.ʖ., ʂʘʨʠʤʦʚ ʈ.ʈ., ʉʪʝʧʘʥʦʚ ɸ.ɽ. 
ʀʥʩʪʠʪʫʪ ʢʦʩʤʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʘʵʨʦʥʦʤʠʠ ʠʤ. ʖ.ɻ. ʐʘʬʝʨʘ  

ʗʅʎ ʉʆ ʈɸʅ, ʛ. ʗʢʫʪʩʢ, ʈʦʩʩʠʷ 

s.e.kobyakova@ikfia.ysn.ru  
 

ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʳ ʪʨʝʥʜʳ ʢʨʠʪʠʯʝʩʢʦʡ ʯʘʩʪʦʪʳ ʩʣʦʷ F2 ʧʦ ʜʘʥʥʳʤ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠʦʥʦʩʬʝʨʳ ʩ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ʩʪʘʥʮʠʠ ï 

ʇʦʣʷʨʥʦʡ ʛʝʦʢʦʩʤʦʬʠʟʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ (ʇɻʆ) ʊʠʢʩʠ (71.5 NÁ, 128.5Á E) 

ʟʘ ʧʝʨʠʦʜ ʩ 1969 ʧʦ 2000 ʛʦʜ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʘʨʠʘʮʠʠ ʢʨʠʪʠʯʝʩʢʦʡ 

ʯʘʩʪʦʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʩʝʟʦʥʘ ʠ ʚʨʝʤʝʥʠ ʩʫʪʦʢ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʤ ʜʣʷ ʩʪʘʥʮʠʠ ʗʢʫʪʩʢ [1] 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʪʨʝʥʜʘʤ foF2 (ʩ ʧʠʢʘʤʠ ʜʦ ï11 ʢɻʮ/ʛʦʜ ʚ ʨʘʚʥʦʜʝʥʩʪʚʝʥʥʳʝ 

ʧʦʣʫʜʝʥʥʳʝ ʯʘʩʳ), ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʙʦʣʝʝ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ʩʪʘʥʮʠʠ ʇɻʆ 

ʊʠʢʩʠ ʚʳʷʚʠʣ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʩʠʣʴʥʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʪʨʝʥʜʳ ʜʣʷ 12 LT. 

ɿʘʬʠʢʩʠʨʦʚʘʥʳ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʝ ʩʝʟʦʥʥʳʝ ʠ ʩʫʪʦʯʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ: 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʪʨʝʥʜʳ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʝ 

ʧʦʣʫʜʝʥʥʳʝ ʯʘʩʳ, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʫʩʠʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʘʚʨʦʨʘʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʠʟʤʝʥʝʥʠʡ ʪʝʨʤʦʩʬʝʨʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʛʨʘʥʪ ˉ 25-17-20002).  

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʂʦʙʷʢʦʚʘ ʉ.ɽ., ɻʦʣʦʣʦʙʦʚ ɸ.ʖ., ʂʘʨʠʤʦʚ ʈ.ʈ., ʉʪʝʧʘʥʦʚ ɸ.ɽ. ʊʨʝʥʜʳ ʢʨʠʪʠʯʝʩʢʦʡ 

ʯʘʩʪʦʪʳ ʩʣʦʷ F2 ʧʦ ʜʘʥʥʳʤ ʠʦʥʦʩʬʝʨʥʦʡ ʩʪʘʥʮʠʠ çʗʢʫʪʩʢè ʟʘ ʧʝʨʠʦʜ ʩ 1956 ʧʦ 2017 ʛ. // 

ʉʦʣʥʝʯʥʦ-ʟʝʤʥʘʷ ʬʠʟʠʢʘ. 2025, ʪ. 11, ˉ 4, ʩ. 55ï63. DOI: 10.12737/szf-114202505. 
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РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЯ ВОЗМУЩЁННОЙ ОБЛАСТИ 

ИОНОСФЕРЫ МЕТОДАМИ ГНСС РАДИОЗОНДИРОВАНИЯ И 

РЕГИСТРАЦИИ ИСКУССТВЕННОГО ОПТИЧЕСКОГО СВЕЧЕНИЯ В ЛИНИИ 

630 НМ В ЭКСПЕРИМЕНТАХ НА УНУ СТЕНД СУРА В 2021-2025 ГГ. 
 

ʂʦʛʦʛʠʥ ɼ. ɸ.
1
, ɽʤʝʣʴʷʥʦʚ ɺ. ɺ.

1
, ʄʘʢʩʠʤʦʚ ɼ. ʉ.

1
, ʅʘʩʳʨʦʚ ʀ. ɸ.

1
, 

ɹʝʣʝʮʢʠʡ ɸ. ɹ.
2
, ɻʨʘʯ ʉ. ʄ.

3
, ʐʠʥʜʠʥ ɸ. ɺ.

3
, ɼʝʤʝʥʪʴʝʚ ɺ.ʆ.

 1
, 

ʊʢʘʯʝʚ ʀ.ɼ.
 2
, ɿʘʛʨʝʪʜʠʥʦʚ ʈ. ɺ.

1 

1 
ʂʌʋ, ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʷ  

2
 ʀʉɿʌ ʉʆ ʈɸʅ, ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 

3
 ʅʅɻʋ, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʦʩʩʠʷ 

denis.kogogin@gmail.com  

 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʤʫʱʝʥʥʦʡ ʤʦʱʥʳʤ 

ʨʘʜʠʦʠʟʣʫʯʝʥʠʝʤ ʋʅʋ ʩʪʝʥʜ ʉʋʈɸ ʦʙʣʘʩʪʠ ʠʦʥʦʩʬʝʨʳ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʠʢʠ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ ʧʦʣʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ (ʇʕʉ) ʠ ʩʥʠʤʢʦʚ 

ʥʦʯʥʦʛʦ ʥʝʙʘ ʩ ʚʳʜʝʣʝʥʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʧʪʠʯʝʩʢʦʛʦ 

ʩʚʝʯʝʥʠʷ (ʀʆʉ) / ʧʦʜʘʚʣʝʥʠʷ ʬʦʥʦʚʦʛʦ ʩʚʝʯʝʥʠʷ ʚ ʣʠʥʠʠ 630 ʥʤ ʧʦ ʜʘʥʥʳʤ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ 2021-2025 ʛʛ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʷʨʢʦʩʪʠ ʀʆʉ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ 

ʚʘʨʠʘʮʠʡ ʇʕʉ, ʥʦ ʩ ʟʘʜʝʨʞʢʦʡ ʚ ~ 40-50 c. ʇʨʠ ʧʨʝʦʙʣʘʜʘʥʠʠ ʧʦʜʘʚʣʝʥʠʷ 

ʬʦʥʘ ʩʚʝʯʝʥʠʷ ʥʘʜ ʀʆʉ ʚ ʣʠʥʠʠ 630 ʥʤ, ʟʥʘʢʠ ʠʟʤʝʥʝʥʠʷ ʷʨʢʦʩʪʠ ʩʚʝʯʝʥʠʷ ʠ 

ʚʝʣʠʯʠʥʳ ʚʘʨʠʘʮʠʡ ʇʕʉ ʩʦʚʧʘʜʘʶʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʤʝʝʪ ʤʝʩʪʦ ʢʦʨʨʝʣʷʮʠʷ 

ʤʝʞʜʫ ʫʤʝʥʴʰʝʥʠʝʤ ʟʥʘʯʝʥʠʡ ʚʘʨʠʘʮʠʡ ʇʕʉ ʠ ʧʦʜʘʚʣʝʥʠʝʤ ʬʦʥʦʚʦʛʦ 

ʩʚʝʯʝʥʠʷ. ʆʙʱʘʷ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʘʨʠʘʮʠʡ ʇʕʉ ʧʨʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ʀʆʉ ʦʢʘʟʳʚʘʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʦ ʠ ʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʩʭʦʞʝʡ 

ʩ ʜʠʥʘʤʠʢʦʡ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʜʘʚʣʝʥʠʷ ʬʦʥʦʚʦʛʦ ʩʚʝʯʝʥʠʷ. ʇʦʣʫʯʝʥʥʘ ̫

ʜʠʥʘʤʠʢʘ ʚʘʨʠʘʮʠʡ ʇʕʉ ʚ ʮʝʣʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʨʚʘʣʦʚ 

ʠʟʣʫʯʝʥʠʷ ʚʦʣʥʳ ʥʘʢʘʯʢʠ, ʚʘʨʴʠʨʫʶʱʠʭʩʷ ʦʪ 2.5 ʜʦ 8 ʤʠʥʫʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʀʆʉ ʜʦʩʪʠʛʘʝʪ ʥʘʩʳʱʝʥʠʷ ʧʨʠ ʠʟʣʫʯʝʥʠʠ ʚʦʣʥʳ ʥʘʢʘʯʢʠ 

ʙʦʣʝʝ 3 ʤʠʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʤ ʦʙʲʝʤʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʨʝʛʠʩʪʨʘʮʠʠ ʀʆʉ ʠ ʧʦʜʘʚʣʝʥʠʷ ʬʦʥʦʚʦʛʦ 

ʩʚʝʯʝʥʠʷ, ʜʦʩʪʦʚʝʨʥʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʩʚʝʯʝʥʠʝ ʚ ʣʠʥʠʠ 630 ʥʤ 

ʛʝʥʝʨʠʨʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚʥʫʪʨʠ ʢʨʫʧʥʳʭ ʧʦʣʦʩʪʝʡ ʠʦʥʦʩʬʝʨʥʦʡ ʧʣʘʟʤʳ ʪ.ʝ. 

ʚ ʦʙʣʘʩʪʷʭ ʩ ʧʦʥʠʞʝʥʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʋʅʋ ʉʪʝʥʜ 

ʉʋʈɸ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʋʅʋ ʆʧʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ. ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ʧʦʜʘʚʣʝʥʠʷ ʬʦʥʦʚʦʛʦ ʩʚʝʯʝʥʠʷ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ 

ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ ˉ 25-72-20019. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ, 

ʨʘʩʯʸʪ ʢʘʨʪ ʇʕʉ, ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʠ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʚʳʧʦʣʥʝʥʳ ʟʘ ʩʯʝʪ 

ʩʨʝʜʩʪʚ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ ˉ 23-77-10029. 
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СВЯЗАННЫЕ КВАЗИПЕРИОДИЧЕСКИЕ ПУЛЬСАЦИИ НА СОЛНЦЕ И В 

ИОНОСФЕРЕ ЗЕМЛИ 
 

ʂʦʩʪʠʥʘ ʇ.ɺ.
1
, ʇʠʣʠʧʝʥʢʦ ɺ.ɸ.

1
, ʉʫʨʢʦʚ ɺ.ɺ.

1
, ʈʷʙʦʚʘ ʉ.ɸ.

1
 

1
ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʠ ɿʝʤʣʠ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

kostina.pv@yandex.ru  

 

ʂʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʝ ʧʫʣʴʩʘʮʠʠ (ʂʇʇ) ʩ ʧʝʨʠʦʜʘʤʠ ʦʪ ʜʦʣʝʡ ʩʝʢʫʥʜʳ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʤʠʥʫʪ ʷʚʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʦʣʥʝʯʥʳʭ ʚʩʧʳʰʝʢ, ʠ 

ʤʦʛʫʪ ʢʘʢ ʩʣʝʜʦʚʘʪʴ ʟʘ ʚʩʧʳʰʢʦʡ, ʪʘʢ ʠ ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ ʝʡ. ʇʨʦʙʣʝʤʘ ʂʇʇ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ, ʥʦ ʠ ʜʣʷ ʧʨʠʢʣʘʜʥʦʡ 

ʥʘʫʢʠ, ʠʟ-ʟʘ ʚʦʟʤʦʞʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʛʝʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʩʧʳʰʝʢ ʩ ʂʇʇ ʠ 

ʚʦʟʤʦʞʥʳʭ ʨʝʟʦʥʘʥʩʦʚ ʩ ʤʘʛʥʠʪʦʩʬʝʨʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ. 

ʊʘʢʠʝ ʧʫʣʴʩʘʮʠʠ ʚʩʧʳʰʝʢ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʦʪ ʨʘʜʠʦʚʦʣʥ ʜʦ ʛʘʤʤʘ-ʣʫʯʝʡ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ 

ʋʌ ʯʘʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠʦʥʠʟʠʨʫʝʪ ʚʝʨʭʥʶʶ ʠʦʥʦʩʬʝʨʫ, ʠ ʂʇʇ, 

ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʋʌ ʠʟʣʫʯʝʥʠʠ, ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʧʦʩʣʝʜʫʶʱʠʡ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʦʪʢʣʠʢ ʚ ʠʦʥʦʩʬʝʨʝ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʨʘʩʩʤʦʪʨʝʥʦ ʥʝʩʢʦʣʴʢʦ ʩʦʙʳʪʠʡ ʩ ʧʫʣʴʩʘʮʠʷʤʠ ʚ ʋʌ ʠʟʣʫʯʝʥʠʠ ʠ ʧʦʣʥʦʤ 

ʵʣʝʢʪʨʦʥʥʦʤ ʩʦʜʝʨʞʘʥʠʠ (ʇʕʉ) ʠʦʥʦʩʬʝʨʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʫʣʴʩʘʮʠʷʤʠ ʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʋʌ ʠʟʣʫʯʝʥʠʷ ʠ ʇʕʉ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʛʨʘʥʪ ʈʅʌ ˉ25-27-00539 

çɺʦʟʜʝʡʩʪʚʠʝ ʩʦʣʥʝʯʥʳʭ ʚʩʧʳʰʝʢ ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʩʠʩʪʝʤʝ 

ʘʪʤʦʩʬʝʨʘ-ʠʦʥʦʩʬʝʨʘè).  
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ПРОГНОЗИРОВАНИЕ ЭНЕРГЕТИЧЕСКИХ ПАРАМЕТРОВ ВОЛНОВОГО 

ПОЛЯ В ИОНОСФЕРНОМ РАСПРОСТРАНЕНИИ РАДИОВОЛН 
 

ʂʨʘʰʝʥʠʥʥʠʢʦʚ ʀ.ɺ., ʄʠʪʠʥ ʆ.ɺ. 
ʀɿʄʀʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 

krash@izmiran.ru 

 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʰʫʤ ʚ ʜʝʢʘʤʝʪʨʦʚʦʤ ʜʠʘʧʘʟʦʥʝ ʨʘʜʠʦʚʦʣʥ ʧʨʦʷʚʣʷʝʪ 

ʩʝʙʷ ʢʘʢ ʧʨʠʥʮʠʧʠʘʣʴʥʳʡ ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʬʘʢʪʦʨ ʚ ʨʘʙʦʪʝ 

ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʠʦʥʦʩʬʝʨʥʦʝ ʧʨʦʭʦʞʜʝʥʠʝ 

ʨʘʜʠʦʚʦʣʥ, ʪʘʢ ʠ ʩʘʤ ʧʦ ʩʝʙʝ ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʦʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

(ʯʘʩʪʠʯʥʦ, ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ) [1]. ʉʦʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ (SNR ï Signal 

to Noise Ratio), ʪ.ʝ. ʦʪʥʦʰʝʥʠʝ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ, ʩʦʟʜʘʚʘʝʤʦʝ 

ʠʟʣʫʯʘʪʝʣʝʤ, ʢ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʬʦʥʦʚʦʛʦ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʰʫʤʘ ʚ ʪʦʯʢʝ ʧʨʠʝʤʘ ʦʧʨʝʜʝʣʷʝʪ ʢʣʶʯʝʚʳʝ ʧʘʨʘʤʝʪʨʳ 

ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʜʠʦʩʠʩʪʝʤ: ʩʢʦʨʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʩʠʩʪʝʤʘʭ ʩʚʷʟʠ ʠʣʠ ʪʦʯʥʦʩʪʴ ʤʝʩʪʦʦʧʨʝʜʝʣʝʥʠʷ ʚ ʟʘʜʘʯʘʭ ʥʘʚʠʛʘʮʠʠ ʠʣʠ 

ʧʝʣʝʥʛʘʮʠʠ.   ɺ ʧʨʘʢʪʠʢʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ 

ʠʦʥʦʩʬʝʨʥʳʭ ʨʘʜʠʦʩʠʩʪʝʤ ʨʘʩʯʝʪ SNR ʦʩʥʦʚʘʥ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʦʣʦʞʝʥʠʷʭ:  

ʘ) ʥʘ ʛʣʦʙʘʣʴʥʦʡ ʤʦʜʝʣʠ ʠʦʥʦʩʬʝʨʳ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʥʘʨʷʜʫ ʩ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʙʘʟʦʚʳʡ 

ʠʦʥʦʩʬʝʨʥʳʡ ʧʘʨʘʤʝʪʨ ï ʯʘʩʪʦʪʫ ʫʧʨʫʛʠʭ ʩʦʫʜʘʨʝʥʠʡ ʵʣʝʢʪʨʦʥʦʚ ʩ 

ʤʦʣʝʢʫʣʘʤʠ ʠ ʠʦʥʘʤʠ ʛʘʟʦʚ ʘʪʤʦʩʬʝʨʳ ʠ  

ʙ) ʤʦʜʝʣʴ ʬʦʥʦʚʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʰʫʤʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʚ 60-70-ʭ 

ʛʦʜʘʭ ʥʘ ʦʩʥʦʚʝ ʤʠʨʦʚʳʭ ʜʘʥʥʳʭ ʠʭ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʦʡ 

ʧʨʦʮʝʜʫʨʝ. ʀʪʦʛʦʚʘʷ ʤʦʜʝʣʴ ʬʦʥʦʚʦʛʦ ʕʄ (ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ) ʰʫʤʘ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʟʜʝʣʝʥʠʝ ʰʫʤʦʚʳʭ ʢʦʤʧʦʥʝʥʪ ʧʦ ʤʝʭʘʥʠʟʤʫ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ: ʘʪʤʦʩʬʝʨʥʦʛʦ, ʛʘʣʘʢʪʠʯʝʩʢʦʛʦ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʡ [ʈʝʢʦʤʝʥʜʘʮʠʷ ʄʉʕ-R P.372-17 (2024)].  

ɺ 2024-2025 ʛʛ. ʚ ʀɿʄʀʈɸʅ ʩʦʟʜʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦ 

ʨʝʛʠʩʪʨʘʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ, ʠʩʧʦʣʴʟʫʷ 

ʠʟʣʫʯʝʥʠʝ ʩʪʘʥʮʠʠ ʪʦʯʥʦʛʦ ʚʨʝʤʝʥʠ RWM (ʄʦʩʢʚʘ). ɺ ʜʦʢʣʘʜʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʥʦʟʘ (ʨʘʩʯʝʪʘ) ʠ ʨʝʛʠʩʪʨʘʮʠʷ 

SNR ʥʘ ʯʘʩʪʦʪʝ 4996 ʢɻʮ ʚ ʤʘʢʩʠʤʫʤʝ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (2024-2025 ʛʛ.) 

ʥʘ ʩʪ. ʀɿʄʀʈɸʅ ʚ ʩʧʦʢʦʡʥʳʭ ʠʦʥʦʩʬʝʨʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʣʝʪʥʠʡ ʠ ʟʠʤʥʠʡ 

ʩʝʟʦʥʳ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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ЭВОЛЮЦИЯ ЭКВАТОРИАЛЬНОЙ ГРАНИЦЫ АВРОРАЛЬНОГО ОВАЛА ВО 

ВРЕМЯ ЭКСТРЕМАЛЬНЫХ ГЕОМАГНИТНЫХ БУРЬ 10–12 МАЯ И 10–12 

ОКТЯБРЯ 2024 ГОДА 
 

ʂʨʠʚʦʭʣʷʙʠʥʘ ʄ.ʗ. 
1,2
, ʉʠʥʝʚʠʯ ɸ.ɸ.

1,3
, ʏʝʨʥʳʰʦʚ ɸ.ɸ. 

1
, ʏʫʛʫʥʠʥ ɼ.ɺ.

1
, 

ʄʦʛʠʣʝʚʩʢʠʡ ʄ.ʄ. 
1
 

1
ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

2 
ʈʊʋ ʄʀʈʕɸ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

3
ʀɿʄʀʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 

revanstears37@gmail.com 

 

ɺ ʨʘʙʦʪʝ ʧʦʜʨʦʙʥʦ ʠʩʩʣʝʜʫʝʪʩʷ ʵʚʦʣʶʮʠʷ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʛʨʘʥʠʮʳ (ʕɻ) 

ʘʚʨʦʨʘʣʴʥʦʛʦ ʦʚʘʣʘ ʚʦ ʚʨʝʤʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʨʴ 10ï12 ʤʘʷ 

2024 ʛ. ʠ 10ï12 ʦʢʪʷʙʨʷ 2024 ʛ. ʇʦʣʦʞʝʥʠʷ ʕɻ ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʜʘʥʥʳʤ 

ʩʧʫʪʥʠʢʦʚ Swarm A ʠ Swarm B ʚ ʥʦʯʥʦʤ ʠ ʚʝʯʝʨʥʝʤ ʩʝʢʪʦʨʘʭ ʤʘʛʥʠʪʥʦʛʦ 

ʣʦʢʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (MLT), ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʳ ʨʝʢʦʨʜʥʦ ʥʠʟʢʠʝ 

ʛʝʦʤʘʛʥʠʪʥʳʝ ʰʠʨʦʪʳ ʕɻ ʜʣʷ ʦʙʝʠʭ ʙʫʨʴ (42Á ʠ 44Á ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʚʷʟʠ ʧʦʣʦʞʝʥʠʷ ʕɻ ʩ ʛʝʦʤʘʛʥʠʪʥʳʤ ʠʥʜʝʢʩʦʤ SMR ʠ 

ʨʘʩʩʯʠʪʘʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ ʤʝʞʜʫ ʥʠʤʠ: 0.85 ʠ 0.87 

ʜʣʷ ʄʘʡʩʢʦʡ ʠ ʆʢʪʷʙʨʴʩʢʦʡ ʙʫʨʴ 2024 ʛ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʳʷʚʣʝʥʦ, ʯʪʦ 

ʵʚʦʣʶʮʠʷ ʕɻ ʚ ʨʘʟʥʳʭ ʩʝʢʪʦʨʘʭ ʠ ʧʦʣʫʰʘʨʠʷʭ ʨʘʟʣʠʯʘʝʪʩʷ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʦ ʩ ʩʝʟʦʥʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʠ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ. 

ʈʘʙʦʪʘ ʧʦʜʜʝʨʞʘʥʘ ʛʨʘʥʪʦʤ ʈʅʌ ˉ 25-12-00059.  
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ОЦЕНКА ДИНАМИКИ ЭЛЕКТРОННОЙ КОНЦЕНТРАЦИИ В ИОНОСФЕРЕ 

ВО ВРЕМЯ СОЛНЕЧНЫХ ВСПЫШЕК Х-КЛАССА 
 

ʃʦʙʘʥʦʚʘ ɺ.ʉ., ʈʷʭʦʚʩʢʠʡ ʀ.ɸ., ʂʦʨʩʫʥʩʢʘʷ ʖ.ɸ., ʇʦʢʣʘʜ ʖ.ɺ., 

ʉʘʧʫʥʦʚʘ ɸ.ʀ. 

ʀɼɻ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

lobanova_vs@mail.ru   

 

ɺʩʧʳʰʢʠ ʥʘ ʉʦʣʥʮʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʨʝʟʢʠʤ ʚʦʟʨʘʩʪʘʥʠʝʤ ʧʦʪʦʢʦʚ 

ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʦʩʪʫ ʵʣʝʢʪʨʦʥʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʠʦʥʦʩʬʝʨʝ, ʚʣʠʷʶʱʝʤʫ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ 

ʠʦʥʦʩʬʝʨʳ ʚʦ ʚʨʝʤʷ ʩʦʣʥʝʯʥʳʭ ʚʩʧʳʰʝʢ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʠʥʘʤʠʢʠ ʵʣʝʢʪʨʦʥʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʥʘʚʠʛʘʮʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʦʮʝʥʢʠ ʚʳʩʦʪʥʳʭ ʧʨʦʬʠʣʝʡ ʩʢʦʨʦʩʪʠ 

ʠʦʥʠʟʘʮʠʠ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 60 ʜʦ 600 ʢʤ ʚʦ ʚʨʝʤʷ ʚʩʧʳʰʝʢ ʍ-ʢʣʘʩʩʘ. ɼʣʷ 

ʨʘʩʯʝʪʦʚ ʧʨʠʤʝʥʷʣʠʩʴ ʜʘʥʥʳʝ ʵʤʧʠʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

FISM2 Flare [1] ʠ ʤʦʜʝʣʠ ʩʦʩʪʘʚʘ ʥʝʡʪʨʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪ ʠʦʥʦʩʬʝʨʳ 

NRLMSISE-00 [2]. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʦʮʝʥʝʥʘ ʦʧʪʠʯʝʩʢʘʷ ʪʦʣʱʠʥʘ 

ʠʦʥʦʩʬʝʨʳ, ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʨʦʬʠʣʠ ʩʢʦʨʦʩʪʠ ʠʦʥʠʟʘʮʠʠ ʜʣʷ ʪʨʝʭ ʦʩʥʦʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪ ʘʪʤʦʩʬʝʨʳ (ʘʪʦʤʘʨʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʠ ʤʦʣʝʢʫʣʷʨʥʳʭ ʘʟʦʪʘ ʠ 

ʢʠʩʣʦʨʦʜʘ), ʘ ʪʘʢʞʝ ʙʳʣʦ ʫʯʪʝʥʦ ʚʣʠʷʥʠʝ ʧʨʦʮʝʩʩʦʚ ʨʝʢʦʤʙʠʥʘʮʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠ IRI-2020 [3].  

ʇʦʣʫʯʝʥʥʳʝ ʦʮʝʥʢʠ ʧʨʦʰʣʠ ʚʝʨʠʬʠʢʘʮʠʶ ʩ ʧʦʤʦʱʴʶ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ 

çʄʠʭʥʝʚʦè. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʧʦ ʧʦʨʷʜʢʫ 

ʚʝʣʠʯʠʥʳ ʠ ʪʦʯʢʘʤ ʣʦʢʘʣʴʥʳʭ ʵʢʩʪʨʝʤʫʤʦʚ ʩ ʜʘʥʥʳʤʠ ʦ ʧʨʠʨʘʱʝʥʠʠ 

ʧʦʣʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ (ˉ 122032900175-6). ɼʘʥʥʳʝ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʥʠʢʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʫʩʪʘʥʦʚʢʠ 

çʉʨʝʜʥʝʰʠʨʦʪʥʳʡ ʢʦʤʧʣʝʢʩ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ çʄʠʭʥʝʚʦè (ʀɼɻ 

ʈɸʅ) [4]. 
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ʇʦʷʚʣʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠ/ʠʣʠ ʧʳʣʝʚʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʩ ʚʳʩʦʢʠʤ 

ʩʨʦʜʩʪʚʦʤ ʢ ʵʣʝʢʪʨʦʥʘʤ ʧʨʠʚʦʜʠʪ ʢ ʘʜʛʝʟʠʠ ʵʣʝʢʪʨʦʥʦʚ ʠʦʥʦʩʬʝʨʳ ʩ 

ʢʦʨʨʝʢʮʠʝʡ ʢʨʠʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠʩʭʦʜʥʦʛʦ ʧʣʘʟʤʝʥʥʦʛʦ ʬʦʥʘ. ɼʣʷ 

ʫʩʣʦʚʠʡ ʧʨʠʟʝʤʥʦʡ ʧʣʘʟʤʳ ʫʤʝʨʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʟʚʠʪ ʘʥʘʣʠʪʠʯʝʩʢʠʡ 

ʧʦʜʭʦʜ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʵʚʦʣʶʮʠʠ ʜʠʩʧʝʨʩʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʚʦʣʥ ʩ ʯʘʩʪʦʪʘʤʠ 

ʤʥʦʛʦ ʤʝʥʴʰʠʤʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʘʟʤʝʥʥʦʡ. ʋʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ  ʝʜʠʥʦʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʘʜʝʢʚʘʪʥʦʝ ʜʠʩʧʝʨʩʠʦʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʵʣʝʢʪʨʦʥʥʳʭ ʠ ʠʦʥʥʳʭ ʩʚʠʩʪʦʚ ʧʨʠ ʠʟʚʝʩʪʥʳʭ ʟʥʘʯʝʥʠʷʭ ʭʘʨʘʢʪʝʨʥʳʭ ʯʘʩʪʦʪ 

ʧʣʘʟʤʳ ʚ ʪʨʝʭ ʨʘʟʥʝʩʝʥʥʳʭ ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʘʭ ʙʝʟ ʜʝʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦ 

ʠʦʥʥʦʤʫ ʩʦʩʪʘʚʫ [1,2]. ʋʯʪʝʥʦ, ʯʪʦ ʜʣʷ ʪʠʧʠʯʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠʟʝʤʥʦʡ ʧʣʘʟʤʳ 

ʠʦʥʥʳʝ ʧʣʘʟʤʝʥʥʳʝ ʯʘʩʪʦʪʳ ʟʘʤʝʪʥʦ ʧʨʝʚʳʰʘʶʪ ʯʘʩʪʦʪʳ ʠʦʥʥʦʡ ʦʪʩʝʯʢʠ, 

ʦʩʪʘʚʘʷʩʴ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʠʤʠ ʛʠʨʦʯʘʩʪʦʪ ʵʣʝʢʪʨʦʥʦʚ.  ʅʘʡʜʝʥ ʤʝʪʦʜ 

ʚʳʯʠʩʣʝʥʠʷ ʚʝʣʠʯʠʥ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʟʘʨʷʜʦʚʦʡ ʧʣʦʪʥʦʩʪʠ ʜʣʷ ʜʚʫʭ ʪʠʧʦʚ 

ʠʦʥʦʚ ʧʣʘʟʤʝʥʥʦʛʦ ʬʦʥʘ ʩ ʥʘʠʙʦʣʴʰʠʤʠ ʫʜʝʣʴʥʳʤʠ ʟʘʨʷʜʘʤʠ (ʚʢʣʶʯʘʷ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ) ʧʦ ʯʘʩʪʦʪʘʤ ʠʦʥʥʦʡ ʦʪʩʝʯʢʠ [2]. ʕʪʠ ʜʚʝ ʚʝʣʠʯʠʥʳ ʘʜʝʢʚʘʪʥʦ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʙʝʟ ʙʦʨʪʦʚʳʭ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʦʚ, ʝʩʣʠ ʠʭ ʛʠʨʦʯʘʩʪʦʪʳ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʶʪ ʛʠʨʦʯʘʩʪʦʪʳ ʦʩʪʘʣʴʥʳʭ. ʋʤʝʥʴʰʝʥʠʝ ʜʦʣʠ 

ʩʚʦʙʦʜʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʜʠʘʧʘʟʦʥʘ 

ʧʨʦʟʨʘʯʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʚʠʩʪʦʚ ʚʧʣʦʪʴ ʜʦ ʥʠʞʥʝʛʠʙʨʠʜʥʦʡ ʯʘʩʪʦʪʳ. 

ʆʮʝʥʝʥʳ ʯʘʩʪʦʪʳ ʚʦʟʤʦʞʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʢʨʠʚʳʭ ʜʠʩʧʝʨʩʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʠ 

ʠʦʥʥʳʭ ʩʚʠʩʪʦʚ ʚʙʣʠʟʠ ʯʘʩʪʦʪ ʦʪʩʝʯʢʠ ʩ ʫʯʝʪʦʤ ʚʳʩʦʪʥʦʡ ʵʚʦʣʶʮʠʠ 

ʩʦʚʦʢʫʧʥʦʛʦ ʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠʦʥʦʩʬʝʨʳ. ɺʦʟʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʚʦʣʥʦʚʦʜʦʚ ʨʘʟʨʷʞʝʥʠʷ ʚʜʦʣʴ ʛʝʦʤʘʛʥʠʪʥʳʭ ʩʠʣʦʚʳʭ ʪʨʫʙʦʢ ʠ ʟʦʥ/çʣʠʥʟè 

ʧʨʦʟʨʘʯʥʳʭ ʣʠʰʴ ʜʣʷ ʚʦʣʥ ʚʙʣʠʟʠ ʣʦʢʘʣʴʥʳʭ ʠʦʥʥʳʭ ʧʣʘʟʤʝʥʥʳʭ ʯʘʩʪʦʪ. 

ʇʨʦʷʚʣʝʥʠʝ ʪʘʢʠʭ ʵʬʬʝʢʪʦʚ ʙʫʜʝʪ ʟʘʤʝʪʥʝʝ ʩ ʨʦʩʪʦʤ ʚʝʣʠʯʠʥ ʫʜʝʣʴʥʳʭ 

ʟʘʨʷʜʦʚ ʧʨʠʩʫʱʠʭ ʧʨʦʮʝʩʩʘʤ ʘʜʛʝʟʠʠ ʩʚʦʙʦʜʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʜʣʷ ʟʘʛʨʷʟʥʝʥʠʡ 

ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ [3].  
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ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʠʦʥʦʛʨʘʤʤ ʨʘʜʠʦʟʦʥʜʠʨʦʚʘʥʠʷ ʠʦʥʦʩʬʝʨʳ 

ʥʝʦʙʭʦʜʠʤʘ ʢʘʢ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠʦʥʦʩʬʝʨʳ, ʪʘʢ ʠ ʧʨʠ 

ʘʥʘʣʠʟʝ ʤʘʩʩʠʚʦʚ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʨʘʜʠʦʟʦʥʜʠʨʦʚʘʥʠʷ. ʎʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ 

ʚ ʵʪʦʡ ʟʘʜʘʯʝ ʟʘʥʠʤʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʨʝʢʦʚ 

ï ʩʣʝʜʦʚ ʦʪʨʘʞʸʥʥʳʭ ʤʦʜ ʨʘʜʠʦʩʠʛʥʘʣʘ ʥʘ ʠʦʥʦʛʨʘʤʤʘʭ [1]. ɺ ʥʘʩʪʦʷʱʝʡ 

ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʠʤʝʥʝʥʠʷ 

ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʦʜʝʣʝʡ (ʥʝʡʨʦʩʝʪʝʚʳʭ ʘʨʭʠʪʝʢʪʫʨ) ʜʣʷ ʠʥʩʪʘʥʩ-ʩʝʛʤʝʥʪʘʮʠʠ 

Mask RCNN ʠ YOLO. ʅʘʠʙʦʣʝʝ ʫʩʧʝʰʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʤʦʜʝʣʠ ʩʝʤʝʡʩʪʚʘ 

YOLO, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʘʢ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ, ʪʘʢ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʪʦʯʥʦʝ ʧʦʧʠʢʩʝʣʴʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʤʘʩʦʢ ʥʝ ʷʚʣʷʝʪʩʷ 

ʢʨʠʪʠʯʥʳʤ ï ʢʣʶʯʝʚʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʷʚʣʷʝʪʩʷ ʢʦʨʨʝʢʪʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ 

ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ.  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʴ ʩʠʩʪʝʤʫ, ʧʦʩʪʨʦʝʥʥʫʶ ʥʘ 

ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʨʝʰʘʝʪ ʢʦʤʧʣʝʢʩ 

ʟʘʜʘʯ ʧʦ ʦʙʨʘʙʦʪʢʝ ʠʦʥʦʛʨʘʤʤ: ʣʦʢʘʣʠʟʘʮʠʶ ʩʠʛʥʘʣʘ ʥʘ ʠʦʥʦʛʨʘʤʤʝ ʠ ʝʛʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʣʦʢʘʣʠʟʘʮʠʠ ʩʠʛʥʘʣʘ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʦʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʠʥʩʪʘʥʩ-ʩʝʛʤʝʥʪʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʚʳʜʝʣʷʪʴ ʦʙʣʘʩʪʠ ʦʪʜʝʣʴʥʳʭ ʪʨʝʢʦʚ ʤʦʜ ʨʘʜʠʦʩʠʛʥʘʣʘ. ʅʘ ʵʪʘʧʝ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʫʜʝʪ ʟʘʜʝʡʩʪʚʦʚʘʥʘ ʤʦʜʝʣʴ Vision Transformer (ViT), ʢʦʪʦʨʘʷ 

ʘʥʘʣʠʟʠʨʫʝʪ ʚʳʜʝʣʝʥʥʳʝ ʩʝʛʤʝʥʪʳ ʠ ʦʧʨʝʜʝʣʷʝʪ ʪʠʧ ʤʦʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʨʘʜʠʦʩʠʛʥʘʣʘ ʠʣʠ ʩʦʩʪʦʷʥʠʝ ʠʦʥʦʩʬʝʨʳ.  

ɺ ʩʠʩʪʝʤʫ ʧʣʘʥʠʨʫʝʪʩʷ ʚʩʪʨʦʠʪʴ ʙʦʣʴʰʫʶ ʷʟʳʢʦʚʫʶ ʤʦʜʝʣʴ (Large 

Language Model, LLM), ʜʦʧʦʣʥʝʥʥʫʶ ʤʝʭʘʥʠʟʤʦʤ ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʳʤ 

ʧʦʠʩʢʦʤ (Retrieval-Augmented Generation, RAG), ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʘʧʨʠʦʨʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʬʠʟʠʢʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ. RAG ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜ 

ʛʝʥʝʨʘʮʠʝʡ ʦʪʚʝʪʘ ʚʳʧʦʣʥʷʪʴ ʧʦʠʩʢ ʨʝʣʝʚʘʥʪʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʚ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʙʘʟʝ ʟʥʘʥʠʡ, ʧʦʩʣʝ ʯʝʛʦ LLM ʬʦʨʤʠʨʫʝʪ ʦʪʚʝʪ ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ ʩ ʦʧʦʨʦʡ ʥʘ ʥʘʡʜʝʥʥʳʡ ʢʦʥʪʝʢʩʪ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. ʑʠʨʳʡ ɸ.ʆ. ɸʣʛʦʨʠʪʤʳ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʠʟʤʝʨʝʥʠʡ ʠ 
ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʦʧʝʨʘʪʠʚʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠʦʥʦʩʬʝʨʳ ʠ ʠʦʥʦʩʬʝʨʥʳʭ ʨʘʜʠʦʣʠʥʠʡ // 

ɾʫʨʥʘʣ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ. 2022. ˉ10. 
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ПРОЕКТ FENICS-ИОНОСФЕРА: ВОЗБУЖДЕНИЕ ИСКУССТВЕННЫХ УНЧ-

КНЧ ИЗЛУЧЕНИЙ ЛИНИЯМИ ЭЛЕКТРОПЕРЕДАЧИ В МУРМАНСКОЙ 

ОБЛАСТИ 
 

ʇʠʣʠʧʝʥʢʦ ɺ.ɸ.
1
, ʉʘʚʝʣʴʝʚʘ ʅ.ɺ.

1
, ʂʦʣʦʙʦʚ ɺ.ɺ.

2
, ʀʚʦʥʠʥ ɺ.ɺ.

2
, 

ʏʫʛʫʥʠʥ ɼ.ɺ.
3
, ʎʟʠʥ ɺʫ

4
 

1
 ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʠ ɿʝʤʣʠ, ʈʦʩʩʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷ ʥʘʫʢ, ʄʦʩʢʚʘ 

2 
ʎʝʥʪʨ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩʝʚʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, ɸʧʘʪʠʪʳ 

3
 ʀʥʩʪʠʪʫʪ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʈʦʩʩʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷ ʥʘʫʢ, ʄʦʩʢʚʘ 

4
 ɹʵʡʭʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʇʝʢʠʥ 

pilipenko_va@mail.ru  

 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʮʝʧʮʠʷ ʥʦʚʦʛʦ ʪʠʧʘ ʘʢʪʠʚʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ 

ʨʝʛʠʩʪʨʘʮʠʠ ʋʅʏ-ʂʅʏ-ʆʅʏ ʩʠʛʥʘʣʦʚ ʦʪ ʧʨʦʪʷʞʝʥʥʳʭ ʥʘʟʝʤʥʳʭ ʘʥʪʝʥʥ ʢʘʢ 

ʥʘ ʩʝʪʠ ʥʘʟʝʤʥʳʭ ʩʪʘʥʮʠʡ, ʪʘʢ ʠ ʥʘ ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʭ ʩʧʫʪʥʠʢʘʭ. ɺʨʝʤʝʥʥʦ 

ʦʪʢʣʶʯʝʥʥʳʝ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʠʟʣʫʯʘʶʱʠʭ ʜʠʧʦʣʝʡ. ɺ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ, ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʡ ʩʦ 

ʩʧʫʪʥʠʢʦʚʳʤʠ ʧʨʦʣʸʪʘʤʠ, ʤʦʱʥʳʡ ʛʝʥʝʨʘʪʦʨ ʙʫʜʝʪ ʧʦʜʘʚʘʪʴ ʪʦʢ ʥʘ ʘʥʪʝʥʥʫ 

ʥʦʯʴʶ ʥʘ ʯʘʩʪʦʪʘʭ ʦʪ ʜʦʣʝʡ ɻʮ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ɻʮ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʨʘʩʰʠʨʝʥʠʷ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʜʦ 5 ʢɻʮ ʥʘ ʙʦʣʝʝ ʢʦʨʦʪʢʠʭ ʣʠʥʠʷʭ 

(ʘʥʘʣʦʛʠʯʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ FENICS ʨʘʥʝʝ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʄʫʨʤʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ). ʋʩʧʝʰʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʩʧʫʪʥʠʢʦʚʦ-ʥʘʟʝʤʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʴʶ ʜʣʷ ʨʘʩʯʝʪʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʦʪʢʣʠʢʘ 

ʚ ʠʦʥʦʩʬʝʨʝ ʦʪ ʟʘʟʝʤʣʝʥʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʪʦʢʘ ʢʦʥʝʯʥʦʡ ʜʣʠʥʳ ʥʘʜ 

ʚʳʩʦʢʦʦʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ɿʝʤʣʠ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʪʠʧʘ ʘʢʪʠʚʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʘʛʥʠʪʦʪʝʣʣʫʨʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʥʘ ʙʦʣʴʰʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʋʅʏ-ʂʅʏ ʩʠʛʥʘʣʦʚ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʤʝʛʘ-ʘʥʪʝʥʥ ʜʣʷ ʠʦʥʦʩʬʝʨʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʫʩʧʝʰʥʦʡ ʨʝʛʠʩʪʨʘʮʠʝʡ ʠʟʣʫʯʝʥʠʷ 

ʧʝʨʝʜʘʪʯʠʢʘ ɿɽɺʉ ʩ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʦʡ 82 ɻʮ ʥʘ ʩʧʫʪʥʠʢʘʭ DEMETER, CSES-

1 ʠ ʀʦʥʦʩʬʝʨʘ-M. ʉʧʫʪʥʠʢʦʚʳʝ ʠ ʥʘʟʝʤʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʵʢʩʧʝʨʠʤʝʥʪʦʚ FENICS, ʧʦʢʘʟʳʚʘʶʪ ʭʦʨʦʰʠʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʥʦʚʦʛʦ ʪʠʧʘ ʘʢʪʠʚʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ 

ʦʢʦʣʦʟʝʤʥʫʶ ʧʣʘʟʤʫ ʩ ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʠʛʥʘʣʦʚ ʠ ʩʪʠʤʫʣʷʮʠʠ 

ʚʳʩʳʧʘʥʠʷ ʨʝʣʷʪʠʚʠʩʪʩʢʠʭ ʵʣʝʢʪʨʦʥʦʚ ʠʟ ʨʘʜʠʘʮʠʦʥʥʳʭ ʧʦʷʩʦʚ ʜʦ ʫʨʦʚʥʷ, 

ʙʝʟʦʧʘʩʥʦʛʦ ʜʣʷ ʩʧʫʪʥʠʢʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ. 
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МЕТОД ОЦЕНКИ СОСТОЯНИЯ ИОНОСФЕРЫ И ЕГО ПРИМЕНЕНИЕ В 

ПЕРИОДЫ МАГНИТНЫХ БУРЬ И СИЛЬНЫХ ЗЕМЛЕТРЯСЕНИЙ НА 

КАМЧАТКЕ 
 

ʄʘʥʜʨʠʢʦʚʘ ʆ.ɺ., ʇʦʣʦʟʦʚ ʖ.ɸ., ʇʘʚʣʦʚ ɸ.ɺ. 

ʀʂʀʈ ɼɺʆ ʈɸʅ, ʩ. ʇʘʨʘʪʫʥʢʘ, ʂʘʤʯʘʪʩʢʠʡ ʢʨʘʡ, ʈʦʩʩʠʷ 
oksanam1@mail.ru, polozov@ikir .ru  

 

ʀʩʩʣʝʜʦʚʘʥ ʥʦʚʳʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ 

ʠʦʥʦʩʬʝʨʳ ʧʦ ʜʘʥʥʳʤ ʥʘʟʝʤʥʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʜʠʦʟʦʥʜʠʨʦʚʘʥʠʷ ʠ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʠ ʧʨʠʝʤʥʠʢʦʚ ɻʅʉʉ. ʇʦʩʪʨʦʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ 

ʯʠʩʣʝʥʥʳʝ ʨʝʰʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʩʠʩʪʝʤʝ ɸʚʨʦʨʘ 

(https://lsaoperanalysis.ikir.ru/lsaoperanalysis.html, ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʀʂʀʈ 

ɼɺʆ ʈɸʅ). ʈʝʟʫʣʴʪʘʪʘʤʠ ʨʘʙʦʪʳ ʤʝʪʦʜʘ ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ 

ʠʦʥʦʩʬʝʨʳ (ʩʧʦʢʦʡʥʦʝ/ʚʦʟʤʫʱʝʥʥʦʝ) ʠ ʧʘʨʘʤʝʪʨʳ ʠʦʥʦʩʬʝʨʥʳʭ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ, ʚ ʩʣʫʯʘʝ ʚʦʟʤʫʱʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɺ ʜʦʢʣʘʜʝ ʙʫʜʫʪ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʝʪʦʜʘ ʚ ʧʝʨʠʦʜʳ ʩʠʣʴʥʳʭ ʤʘʛʥʠʪʥʳʭ ʙʫʨʴ ʟʘ 

2023-2024 ʛʛ., ʩʠʣʴʥʦʛʦ ʵʢʩʧʣʦʟʠʚʥʦʛʦ ʠʟʚʝʨʞʝʥʠʷ ʚʫʣʢʘʥʘ ʐʠʚʝʣʫʯ 10ï12 

ʘʧʨʝʣʷ 2023 ʛ. ʠ ʚ ʧʝʨʠʦʜ ʦʯʝʥʴ ʩʠʣʴʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 29 ʠʶʣʷ 2025 ʛʦʜʘ ʩ 

ʤʘʛʥʠʪʫʜʦʡ M=8.8 (ʨʠʩ. 1). 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʟʘ ʩʯʝʪ ɻʦʩ. ʟʘʜʘʥʠʷ ʀʂʀʈ ɼɺʆ ʈɸʅ (ʨʝʛ. ˉ ʪʝʤʳ 

124012300245-2). 

 

 
ʨʠʩ. 1 
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ЭЛЕКТРОМАГНИТНЫЕ КНЧ ШУМЫ В ОБЛАСТИ АВРОРАЛЬНОГО 

ОВАЛА ПО ДАННЫМ СПУТНИКОВ ИОНОСФЕРА-М 
 

ʉʘʚʝʣʴʝʚʘ ʅ.ɺ.
1,2
, ʇʠʣʠʧʝʥʢʦ ɺ.ɸ.

1,3
, ʇʫʣʠʥʝʮ ʉ.ʄ.

3
, ʗʛʦʜʢʠʥʘ ʆ.ʀ.

4
, 

ʇʦʟʜʥʷʢʦʚʘ ɼ.ɼ.
1
 

1
 ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʠ ɿʝʤʣʠ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
2
 ɻʝʦʬʠʟʠʯʝʩʢʠʡ ʎʝʥʪʨ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

3
 ʀʥʩʪʠʪʫʪ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

4
 ʇʦʣʷʨʥʳʡ ɻʝʦʬʠʟʠʯʝʩʢʠʡ ʀʥʩʪʠʪʫʪ, ɸʧʘʪʠʪʳ, ʈʦʩʩʠʷ 

nasa2000@yandex.ru 

 

ʐʠʨʦʪʘ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʛʨʘʥʠʮʳ ʦʚʘʣʘ ʧʦʣʷʨʥʳʭ ʩʠʷʥʠʡ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ, ʧʦʵʪʦʤʫ ʢʦʩʤʠʯʝʩʢʦʝ 

ʩʦʦʙʱʝʩʪʚʦ ʧʨʠʢʣʘʜʳʚʘʝʪ ʥʝʤʘʣʦ ʫʩʠʣʠʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʝʜʩʢʘʟʘʪʴ ʧʦʣʦʞʝʥʠʝ ʘʚʨʦʨʘʣʴʥʦʛʦ ʦʚʘʣʘ. ʉ ʟʘʧʫʩʢʦʤ 

ʩʝʤʝʡʩʪʚʘ ʨʦʩʩʠʡʩʢʠʭ ʩʧʫʪʥʠʢʦʚ ʀʦʥʦʩʬʝʨʘ-ʄ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʝʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʜʘʥʥʫʶ ʦʙʣʘʩʪʴ, ʪʘʢ ʢʘʢ ʦʨʙʠʪʳ ʚʩʝʭ ʯʝʪʳʨʝʭ 

ʩʧʫʪʥʠʢʦʚ ʧʝʨʝʩʝʢʘʶʪ ʝʝ ʧʦ ʥʝʩʢʦʣʴʢʫ ʨʘʟ ʚ ʜʝʥʴ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʘʧʨʦʙʠʨʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʢʫʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ 

ʘʚʨʦʨʘʣʴʥʦʛʦ ʦʚʘʣʘ ʧʦ ʜʘʥʥʳʤ ʨʝʛʠʩʪʨʘʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ 

ʰʫʤʦʚ ʥʘ ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʭ ʩʧʫʪʥʠʢʘʭ ʀʦʥʦʩʬʝʨʘ-ʄ. ʋʨʦʚʝʥʴ ʠʦʥʠʟʘʮʠʠ ʠ 

ʪʫʨʙʫʣʝʥʪʥʦʩʪʴ ʠʦʥʦʩʬʝʨʥʦʡ ʧʣʘʟʤʳ ʚ ʘʚʨʦʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʢʨʘʪʥʦ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚʦ ʚʨʝʤʷ ʤʘʛʥʠʪʥʳʭ ʙʫʨʴ ʠ ʩʫʙʙʫʨʴ. ʇʨʠ ʧʝʨʝʭʦʜʝ ʩʧʫʪʥʠʢʘ 

ʠʟ ʩʨʝʜʥʠʭ ʰʠʨʦʪ ʚ ʘʚʨʦʨʘʣʴʥʳʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʠʡ ʚʩʧʣʝʩʢ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʰʫʤʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʛʨʘʥʠʮʳ ʦʙʣʘʩʪʠ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ 

ʦʪ ʥʝʚʦʟʤʫʱʝʥʥʦʡ ʠʦʥʦʩʬʝʨʳ ʩʨʝʜʥʠʭ ʰʠʨʦʪ ʢ ʚʦʟʤʫʱʝʥʥʦʡ ʘʚʨʦʨʘʣʴʥʦʡ. ɺ 

ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʩʧʫʪʥʠʢʦʚ ʩʝʤʝʡʩʪʚʘ 

ʀʦʥʦʩʬʝʨʘ-ʄ, ʩʦʙʨʘʥʥʳʝ ʧʨʠ ʧʨʦʣʝʪʘʭ ʥʘʜ ʉʝʚʝʨʥʳʤ ʧʦʣʫʰʘʨʠʝʤ ʚʦ ʚʨʝʤʷ 

ʤʘʛʥʠʪʥʦʡ ʙʫʨʠ 14-15 ʩʝʥʪʷʙʨʷ 2025 ʛ. ʩ ʫʤʝʨʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ (Dst~-75 

ʥʊʣ) ʠ ʩʣʘʙʦʡ ʩʫʙʙʫʨʝʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ (AL<-1000 ʥʊʣ). ʈʝʟʫʣʴʪʘʪʳ 

ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʘʚʨʦʨʘʣʴʥʦʛʦ ʦʚʘʣʘ ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚ ʩʝʤʝʡʩʪʚʘ 

ʀʦʥʦʩʬʝʨʘ-ʄ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʧʦ ʧʨʦʜʦʣʴʥʳʤ ʪʦʢʘʤ ʥʘ ʩʧʫʪʥʠʢʘʭ 

ʩʝʤʝʡʩʪʚʘ SWARM. ʊʘʢʞʝ ʧʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʛʨʘʥʠʮ ʘʚʨʦʨʘʣʴʥʦʛʦ ʦʚʘʣʘ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʩʧʫʪʥʠʢʦʚʳʤ ʜʘʥʥʳʤ, ʩ ʛʨʘʥʠʮʘʤʠ, ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʧʦ 

ʤʦʜʝʣʠ OvationPrime ʠ ʤʦʜʝʣʝʡ APM/APM_GEO, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʇʦʣʷʨʥʦʤ 

ɻʝʦʬʠʟʠʯʝʩʢʦʤ ʀʥʩʪʠʪʫʪʝ. ʊʝʤ ʩʘʤʳʤ, ʧʨʦʚʝʜʝʥʘ ʚʟʘʠʤʥʘʷ ʘʧʨʦʙʘʮʠʷ 

ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʘʚʨʦʨʘʣʴʥʦʛʦ ʦʚʘʣʘ.  

ʈʘʙʦʪʘ ʯʘʩʪʠʯʥʦ ʧʦʜʜʝʨʞʘʥʘ ʛʨʘʥʪʦʤ ʈʅʌ 21-77-30010-ʇ. 
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ИОНОСФЕРНАЯ ИЗМЕНЧИВОСТЬ ВО ВРЕМЯ ГЕОМАГНИТНЫХ 

СОБЫТИЙ ПО ДАННЫМ СПУТНИКОВОГО ЗОНДИРОВАНИЯ 
 

ʉʘʬʴʷʥʦʚ ʂ.ʈ.
1,2
, ɹʦʨʯʝʚʢʠʥʘ ʆ.ʇ.

2
 

1
ɹʘʣʪʠʡʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ʂʘʥʪʘ, ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʷ 
2
ʂʘʣʠʥʠʥʛʨʘʜʩʢʠʡ ʬʠʣʠʘʣ ʀʥʩʪʠʪʫʪʘ ʟʝʤʥʦʛʦ ʤʘʛʥʝʪʠʟʤʘ, ʠʦʥʦʩʬʝʨʳ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ʠʤ. ʅ.ɺ. ʇʫʰʢʦʚʘ ʈɸʅ, ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʷ 

olga.borchevkina@mail.ru 

 

ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʠʦʥʦʩʬʝʨʳ ʚʦ ʚʨʝʤʷ 

ʫʤʝʨʝʥʥʦʡ ʛʝʦʤʘʛʥʠʪʥʦʡ ʙʫʨʠ 3ï4 ʬʝʚʨʘʣʷ 2022 ʛʦʜʘ, ʩʦʧʨʦʚʦʞʜʘʚʰʫʶʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʘʨʠʘʮʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʪʝʨʤʦʩʬʝʨʳ ʠ ʧʨʠʚʝʜʰʫʶ ʢ ʧʦʪʝʨʝ 

ʯʘʩʪʠ ʩʧʫʪʥʠʢʦʚʦʡ ʛʨʫʧʧʠʨʦʚʢʠ Starlink ʥʘ ʦʩʥʦʚʝ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʩʫʱʝʩʪʚʝʥʥʳʤ ʚʣʠʷʥʠʝʤ 

ʛʝʦʤʘʛʥʠʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ, 

ʨʘʜʠʦʩʚʷʟʠ ʠ ʥʘʚʠʛʘʮʠʠ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ ʩʧʫʪʥʠʢʦʚʦʡ ʤʠʩʩʠʠ 

ICON, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʛʣʦʙʘʣʴʥʦʝ ʧʦʢʨʳʪʠʝ ʠ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʠʦʥʦʩʬʝʨʥʦʡ ʧʣʘʟʤʳ ʠ ʥʝʡʪʨʘʣʴʥʦʡ ʘʪʤʦʩʬʝʨʳ, ʚʢʣʶʯʘʷ ʩʢʦʨʦʩʪʴ ʠ 

ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʦʚ, ʧʣʦʪʥʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʫ.  

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʘʨʠʘʮʠʡ ʢʨʠʪʠʯʝʩʢʦʡ ʯʘʩʪʦʪʳ foF2 ʧʦ ʜʘʥʥʳʤ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ ʂʘʣʠʥʠʥʛʨʘʜʝ ʠ ʚʳʷʚʣʝʥʳ ʭʘʨʘʢʪʝʨʥʳʝ 

ʦʪʢʣʦʥʝʥʠʷ, ʩʦʛʣʘʩʫʶʱʠʝʩʷ ʩ ʧʝʨʠʦʜʘʤʠ ʧʦʚʳʰʝʥʥʦʡ ʛʝʦʤʘʛʥʠʪʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ɸʥʦʤʘʣʠʠ ʧʘʨʘʤʝʪʨʦʚ ʠʦʥʦʩʬʝʨʳ ʦʧʨʝʜʝʣʷʣʠʩʴ ʢʘʢ ʦʪʢʣʦʥʝʥʠʷ 

ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʦʪ ʩʛʣʘʞʝʥʥʦʛʦ ʬʦʥʦʚʦʛʦ ʫʨʦʚʥʷ, ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʤʝʪʦʜʦʤ 

ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠʦʥʦʩʬʝʨʳ 

ʧʨʦʠʩʭʦʜʷʪ ʩʠʥʭʨʦʥʥʦ ʩ ʚʘʨʠʘʮʠʷʤʠ ʛʝʦʤʘʛʥʠʪʥʳʭ ʠʥʜʝʢʩʦʚ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʣʠʷʥʠʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ. 

ʅʘʙʣʶʜʘʝʤʳʝ ʵʬʬʝʢʪʳ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʚ ʨʘʤʢʘʭ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʥʦʩʘ 

ʵʥʝʨʛʠʠ ʚ ʩʠʩʪʝʤʝ çʤʘʛʥʠʪʦʩʬʝʨʘ ï ʠʦʥʦʩʬʝʨʘ ï ʪʝʨʤʦʩʬʝʨʘè. ʆʪʜʝʣʴʥʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʧʨʠʤʝʥʝʥʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ pySat, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢ ʩʧʫʪʥʠʢʦʚʳʤ ʜʘʥʥʳʤ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʤʥʦʛʦʩʧʫʪʥʠʢʦʚʦʛʦ ʘʥʘʣʠʟʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʵʬʬʝʢʪʠʚʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʨʘʟʥʦʨʦʜʥʳʝ ʜʘʥʥʳʝ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʛʦ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʠʦʥʦʩʬʝʨʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ ʫʯʝʪʘ ʜʘʞʝ 

ʫʤʝʨʝʥʥʳʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʨʴ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʫʩʣʦʚʠʡ ʢʦʩʤʠʯʝʩʢʦʡ 

ʧʦʛʦʜʳ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʛʨʘʥʪ ˉ 23ï77ï

10004). 
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СТАТИСТИЧЕСКИЙ АНАЛИЗ ХАРАКТЕРИСТИК СПОРАДИЧЕСКОГО E-

СЛОЯ НАД КАЛИНИНГРАДСКИМ РЕГИОНОМ 
 

ʉʝʥʷʛʠʥ ɽ.ɼ.
1,2

, ʊʠʤʯʝʥʢʦ ɸ.ɺ.
2
, ɹʝʩʩʘʨʘʙ ʌ.ʉ.

2
, ʂʣʠʤʝʥʢʦ ʄ.ɺ.

2
 

1
ɹʌʋ ʠʤʝʥʠ ʀʤʤʘʥʫʠʣʘ ʂʘʥʪʘ, ʛ. ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʷ 

2
ʂʌ ʀɿʄʀʈɸʅ, ʛ. ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʷ 

senaginegor@gmail.com  
 

ʀʦʥʦʩʬʝʨʘ ɿʝʤʣʠ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʨʘʜʠʦʚʦʣʥ, 

ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʠ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. ɺʘʞʥʦʡ ʯʘʩʪʴʶ ʠʦʥʦʩʬʝʨʳ 

ʷʚʣʷʝʪʩʷ ʩʧʦʨʘʜʠʯʝʩʢʠʡ E-ʩʣʦʡ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʦʥʢʠʝ, 

ʚʳʩʦʢʦʧʣʦʪʥʳʝ ʦʙʣʘʩʪʠ ʠʦʥʠʟʘʮʠʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʥʘ ʚʳʩʦʪʘʭ 80ï140 ʢʤ. Es-

ʩʣʦʡ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʜʠʦʩʚʷʟʴ, ʢʘʢ ʩʧʦʩʦʙʩʪʚʫʷ, ʪʘʢ ʠ 

ʧʨʝʧʷʪʩʪʚʫʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʨʘʜʠʦʚʦʣʥ. 

ʅʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Es-ʩʣʦʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʩʦʣʥʝʯʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʠʟʤʝʥʝʥʠʷ ʢʦʪʦʨʦʡ ʥʘʧʨʷʤʫʶ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʠʦʥʦʩʬʝʨʫ ʯʝʨʝʟ 

ʚʘʨʠʘʮʠʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʛʝʦʤʘʛʥʠʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʚʳʟʳʚʘʪʴ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʚ ʠʦʥʦʩʬʝʨʝ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʝʟʦʥʥʳʭ ʠ 

ʩʫʪʦʯʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ Es-ʩʣʦʷ (ʢʨʠʪʠʯʝʩʢʦʡ ʯʘʩʪʦʪʳ, 

ʚʠʨʪʫʘʣʴʥʦʡ ʚʳʩʦʪʳ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ) ʥʘʜ ʂʘʣʠʥʠʥʛʨʘʜʩʢʠʤ 

ʨʝʛʠʦʥʦʤ ʚ ʧʝʨʠʦʜ ʤʝʞʜʫ ʤʘʢʩʠʤʫʤʘʤʠ 24ï25 ʩʦʣʥʝʯʥʳʭ ʮʠʢʣʦʚ. ɹʳʣ 

ʧʨʦʚʝʜʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʘʨʠʘʮʠʡ foEs ʠ hvEs, ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʣ 

ʩʝʟʦʥʥʦʩʪʴ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ Es ʚ 

ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪʥʳʭ ʠʥʪʝʨʚʘʣʘʭ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʨʘʟʥʳʝ ʯʘʩʪʦʪʥʳʝ ʠʥʪʝʨʚʘʣʳ 

ʠʤʝʶʪ ʨʘʟʥʫʶ ʧʨʠʨʦʜʫ ʬʦʨʤʠʨʦʚʘʥʠʷ Es-ʩʣʦʷ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ 

ˉ 23-77-10004, https://rscf.ru/project/23-77-10004/. 
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ЭКВАТОРИАЛЬНЫЕ ПЛАЗМЕННЫЕ ПУЗЫРИ: ШИРОТНО-ДОЛГОТНОЕ 

РАСПРЕДЕЛЕНИЕ 
 

ʉʠʜʦʨʦʚʘ ʃ.ʅ. 
ʀɿʄʀʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 

lsid5@yandex.com   

 

ʀʩʩʣʝʜʦʚʘʥ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʯʠʚʦʩʪʠ ʰʠʨʦʪʥʦ-ʜʦʣʛʦʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ 

ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʷ ʵʢʚʘʪʦʨʠʘʣʴʥʳʭ ʧʣʘʟʤʝʥʥʳʭ ʧʫʟʳʨʝʡ (equatorial 

plasma bubbles, ɽʈɺ) ʩ ʨʦʩʪʦʤ ʚʳʩʦʪʳ ʥʘʙʣʶʜʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʘʥʥʳʝ ʩʧʫʪʥʠʢʦʚ ISS-b (~972ī1220 ʢʤ), ROCSAT-1 (~600 ʢʤ), AE-E (~300 

ʢʤ,~350-475 ʢʤ) ʠ CHAMP (~300-450 ʢʤ) ʥʘ ʨʘʟʥʳʭ ʦʨʙʠʪʘʣʴʥʳʭ ʚʳʩʦʪʘʭ. 

ʈʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʨʘʟʥʳʝ ʩʝʟʦʥʳ ʚ ʛʦʜʳ ʧʦʚʳʰʝʥʥʦʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʰʠʨʦʪʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ 

ʥʘʙʣʶʜʝʥʠʷ ɽʈɺ ʥʘ ʚʳʩʦʪʘʭ ʠʭ ʛʝʥʝʨʘʮʠʠ ʚ ʦʩʥʦʚʥʳʭ ʯʝʨʪʘʭ ʧʦʚʪʦʨʷʶʪʩʷ ʥʘ 

ʚʳʩʦʪʘʭ ʚʝʨʭʥʝʡ ʠʦʥʦʩʬʝʨʳ (~972ī1220 ʢʤ). ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚ ʰʠʨʦʪʥʳʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷʭ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʷ ɽʈɺ ʩ ʨʦʩʪʦʤ ʚʳʩʦʪʳ ʥʘʙʣʶʜʝʥʠʷ 

(ʦʪ ~600 ʢʤ ʜʦ ~1200 ʢʤ) ʧʦʤʠʤʦ ʮʝʥʪʨʘʣʴʥʦʛʦ (ʵʢʚʘʪʦʨʠʘʣʴʥʦʛʦ) ʤʘʢʩʠʤʫʤʘ 

ʨʘʟʚʠʚʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʨʝʜʥʝʰʠʨʦʪʥʳʝ ʤʘʢʩʠʤʫʤʳ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ 

ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʙʦʠʭ ʧʦʣʫʰʘʨʠʷʭ ʚ ʧʝʨʠʦʜʳ ʨʘʚʥʦʜʝʥʩʪʚʠʡ ʠ ʚ 

ʟʠʤʥʠʭ ʧʦʣʫʰʘʨʠʷʭ. ʇʦʣʫʯʝʥʦ, ʯʪʦ ʛʣʦʙʘʣʴʥʳʝ ʜʦʣʛʦʪʥʳʝ ʤʘʢʩʠʤʫʤʳ 

ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʷ ɽʈɺ (ESF), ʚʳʷʚʣʝʥʥʳʝ ʧʦ ʜʘʥʥʳʤ ʫʢʘʟʘʥʥʳʭ 

ʩʧʫʪʥʠʢʦʚ ʚ ʧʝʨʠʦʜ ʨʘʚʥʦʜʝʥʩʪʚʠʷ ʠ ʟʠʤʦʡ, ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 

ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʜʦʣʛʦʪʥʦʤ ʩʝʢʪʦʨʝ: ʚ ʨʝʛʠʦʥʝ ɹʨʘʟʠʣʴʩʢʦʡ ʤʘʛʥʠʪʥʦʡ 

ʘʥʦʤʘʣʠʠ, ɸʪʣʘʥʪʠʢʠ ʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ɸʬʨʠʢʠ. 
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АСИММЕТРИЯ НАПРАВЛЕНИЯ РАСПРОСТРАНЕНИЯ ВНУТРЕННИХ 

ГРАВИТАЦИОННЫХ ВОЛН В ИОНОСФЕРЕ 
 

ʉʦʨʦʢʠʥ ɺ.ʄ., ʗʱʝʥʢʦ ɸ.ʂ.  

ʀɿʄʀʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 

sova@izmiran.ru   

 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʳʭ ʧʝʨʝʤʝʱʘʶʱʠʭʩʷ 

ʠʦʥʦʩʬʝʨʥʳʭ ʚʦʟʤʫʱʝʥʠʡ (ʉʄʇʀɺ) ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʠʦʥʦʩʬʝʨʫ 

ʚʥʫʪʨʝʥʥʠʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ (ɺɻɺ). ʅʘ ʠʭ ʩʚʦʡʩʪʚʘ ʦʢʘʟʳʚʘʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʛʝʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʠ ʚʝʪʝʨ ʚ ʠʦʥʦʩʬʝʨʝ. ɺʝʪʝʨ ʚ 

ʧʨʦʚʦʜʷʱʝʡ ʠʦʥʦʩʬʝʨʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʩʠʣʳ ɸʤʧʝʨʘ, ʢʦʪʦʨʘʷ 

ʤʦʜʠʬʠʮʠʨʫʝʪ ʩʚʦʡʩʪʚʘ ɺɻɺ. ʇʦʣʫʯʝʥʳ ʫʨʘʚʥʝʥʠʷ ɺɻɺ ʚ ʠʦʥʦʩʬʝʨʝ ʩ 

ʫʯʝʪʦʤ ʩʠʣʳ ɸʤʧʝʨʘ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʝʪʨʘ ʚ ʛʝʦʤʘʛʥʠʪʥʦʤ 

ʧʦʣʝ [1]. ʅʘʡʜʝʥʳ ʜʠʩʧʝʨʩʠʦʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʧʣʦʩʢʠʭ ʚʦʣʥ, ʠʤʧʫʣʴʩʥʳʝ 

ʬʫʥʢʮʠʠ ʣʠʥʝʡʥʦʛʦ ʠ ʪʦʯʝʯʥʦʛʦ ʠʩʪʦʯʥʠʢʦʚ ʠ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʦʪʨʘʞʝʥʠʷ ɺɻɺ ʥʘ ʛʨʘʥʠʮʝ ʧʦʜʚʠʞʥʦʡ ʠʦʥʦʩʬʝʨʳ ʧʨʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʦʣʥ ʠʟ ʘʪʤʦʩʬʝʨʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩ ʨʦʩʪʦʤ ʯʘʩʪʦʪʳ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʦʩʪ/ʟʘʪʫʭʘʥʠʝ ɺɻɺ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʚʝʪʨʘ. ʅʘʧʨʘʚʣʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʦʩʪʘ ʘʤʧʣʠʪʫʜʳ ɺɻɺ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʨʦʚʦʜʠʤʦʩʪʷʤʠ ʍʦʣʣʘ ʠ ʇʝʜʝʨʩʝʥʘ ʠʦʥʦʩʬʝʨʳ. ʃʠʥʝʡʥʳʡ ʠʩʪʦʯʥʠʢ 

ʠʟʣʫʯʘʝʪ ɺɻɺ ʚ ʦʙʣʘʩʪʴ ʚ ʚʠʜʝ ʢʣʠʥʘ, ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʣʦʩʢʦʩʪʷʤʠ ʧʦʜ ʫʛʣʦʤ 

ʢ ʦʩʠ ʠʩʪʦʯʥʠʢʘ. ʀʟʣʫʯʝʥʠʝ ʪʦʯʝʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʢʦʥʠʯʝʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ. ʇʘʜʝʥʠʝ ɺɻɺ ʥʘ ʛʨʘʥʠʮʫ ʜʚʠʞʫʱʝʡʩʷ ʠʦʥʦʩʬʝʨʳ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʝʝ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʠ ʦʪʨʘʞʝʥʠʝʤ. ɼʣʷ ʚʳʜʝʣʝʥʥʳʭ ʫʛʣʦʚ 

ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʘʚʝʥ ʝʜʠʥʠʮʝ, ʘ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʨʘʞʝʥʠʷ 

ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʫʣʴ. ʇʨʠ ʧʘʜʝʥʠʠ ɺɻɺ ʠʟ ʘʪʤʦʩʬʝʨʳ ʥʘ ʜʚʠʞʫʱʫʶʩʷ 

ʠʦʥʦʩʬʝʨʫ ʧʦʜ ʵʪʠʤʠ ʫʛʣʘʤʠ ʩʠʣʘ ɸʤʧʝʨʘ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʦʣʥʳ ʚ ʠʦʥʦʩʬʝʨʝ. ɼʣʷ ʜʨʫʛʠʭ ʫʛʣʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʯʘʩʪʠʯʥʦʝ ʠʭ ʦʪʨʘʞʝʥʠʝ. ʈʦʩʪ ʘʤʧʣʠʪʫʜʳ ɺɻɺ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚ 

ʠʦʥʦʩʬʝʨʫ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʥʦʨʤʘʣʴʥʦ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʚʝʪʨʘ. ʊʘʢ 

ʢʘʢ ʉʄʇʀɺ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ɺɻɺ ʥʘ 

ʠʦʥʦʩʬʝʨʫ, ʪʦ ʚʳʚʦʜʳ ʪʝʦʨʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ 

ʩʝʟʦʥʥʦʡ ʘʩʠʤʤʝʪʨʠʠ ʜʚʠʞʝʥʠʷ ʉʄʇʀɺ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ɻʈ ˉ 1021060808637-6-1.3.8 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. ʉʦʨʦʢʠʥ ɺ.ʄ., ʗʱʝʥʢʦ ɸ.ʂ. ɺʥʫʪʨʝʥʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ʚ ʜʚʠʞʫʱʝʡʩʷ 
ʠʦʥʦʩʬʝʨʝ // ɻʝʦʤʘʛʥʝʪʠʟʤ ʠ ʘʵʨʦʥʦʤʠʷ. ʊ.65. ˉ6. ʉ.894-911. 2025. DOI: 

10.7868/S3034502225060082 
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ОБРАЗОВАНИЕ ПОЛОЖИТЕЛЬНЫХ И ОТРИЦАТЕЛЬНЫХ ИОНОВ В 
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1
 

1
ʌʀʎ ʍʌ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
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ʅʀʀʗʌ ʠʤ. ɼ.ɺ. ʉʢʦʙʝʣʴʮʠʥʘ, ʄɻʋ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

3
ʌʠʟʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, ʄɻʋ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
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ɺ ʜʦʢʣʘʜʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʮʝʩʩʳ ʦʙʨʘʟʦʚʘʥʠʷ ʠʦʥʦʚ ʚʦ ʚʣʘʞʥʦʤ 

ʪʨʦʧʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 

ɔ-ʠʟʣʫʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʚʳʩʦʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠʦʥʦʚ 

ʚ ʪʨʦʧʦʩʬʝʨʝ ʚ ʫʩʣʦʚʠʷʭ ʩʧʦʢʦʡʥʦʡ ʛʝʦʤʘʛʥʠʪʥʦʡ ʦʙʩʪʘʥʦʚʢʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʚʘʞʥʦʡ ʨʦʣʴʶ ʪʨʦʧʦʩʬʝʨʥʳʭ ʠʦʥʦʚ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʦʥʦʩʬʝʨʳ, ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʣʦʠʩʪʳʭ ʛʨʦʟʦʚʳʭ ʦʙʣʘʢʦʚ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ 

ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʨʘʟʨʘʙʦʪʘʥʘ ʢʠʥʝʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʚʢʣʶʯʘʶʱʘʷ 55 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ 161 ʨʝʘʢʮʠʶ, ʠ ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ KINET. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʠʦʥʠʟʘʮʠʷ ʚʦʟʜʫʭʘ 

ʢʦʩʤʠʯʝʩʢʠʤʠ ʣʫʯʘʤʠ ʚ ʜʠʘʧʘʟʦʥʝ ʚʳʩʦʪ 5ï35 ʢʤ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʧʣʘʟʤʳ, ʩʦʩʪʦʷʱʝʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʢʣʘʩʪʝʨʥʳʭ ʠʦʥʦʚ, ʪʘʢʠʭ ʢʘʢ 

4 3 2NH NH H O,+Ö Ö  2 4H (H O)+Ö ʠ 2 2 2O (H O)-Ö . ʄʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʠʦʥʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʚʳʩʦʪʘʭ 10ï15 ʢʤ. ʆʙʥʘʨʫʞʝʥʦ ʪʘʢʞʝ, ʯʪʦ ʚ ʥʠʞʥʝʡ 

ʪʨʦʧʦʩʬʝʨʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʘʚ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠʦʥʦʚ ʦʢʘʟʳʚʘʝʪ 

ʘʤʤʠʘʢ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʫʩʪʦʡʯʠʚʳʭ ʢʣʘʩʪʝʨʦʚ ʘʤʤʦʥʠʷ [1]. ʅʘ 

ʙ·ʣʴʰʠʭ ʚʳʩʦʪʘʭ ʚʦʟʨʘʩʪʘʝʪ ʚʢʣʘʜ ʨʝʘʢʮʠʡ ʩ ʫʯʘʩʪʠʝʤ ʛʠʜʨʘʪʠʨʦʚʘʥʥʳʭ 

ʠʦʥʦʚ ʚʦʜʦʨʦʜʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʘʥʘʣʦʛʠʯʥʳʭ ʦʮʝʥʦʢ ʜʣʷ ʩʫʭʦʛʦ ʚʦʟʜʫʭʘ [2]. ɼʘʥʥʳʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʨʝʘʣʴʥʦʡ ʘʪʤʦʩʬʝʨʥʦʡ 

ʧʣʘʟʤʳ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ 

ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʠ ʫʪʦʯʥʝʥʠʷ ʤʦʜʝʣʝʡ ʥʘʚʠʛʘʮʠʠ ʠ ʨʘʜʠʦʣʦʢʘʮʠʠ ʚ 

ʪʨʦʧʦʩʬʝʨʝ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʪʝʤʘ ˉ 125012200611-

5). 

ʃʠʪʝʨʘʪʫʨʘ 
1. Stepanov I.G., Bychkov V.L., Golubkov M.G. Formation of ions under the action of cosmic 

rays in humid air // Journal of Atmospheric and Solar-Terrestrial Physics. V. 262. 106332: 

1ï4. 2024. doi: 10.1016/j.jastp.2024.106332 

2. ʏʵʥʩʶʥʴ ʖ., ʏʞʠʮʟʷʥʴ ʃ., ɹʳʯʢʦʚ ɺ.ʃ. ʠ ʜʨ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠʦʥʦʚ ʚ ʪʨʦʧʦʩʬʝʨʝ // ʍʠʤʠʯʝʩʢʘʷ ʬʠʟʠʢʘ. ʊ. 41, 

 ̄10. ʉ. 28ï37. 2022. doi: 10.31857/S0207401X22100041  
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ʉʫʚʦʨʦʚʘ ɸ.ɺ., ɼʤʠʪʨʠʝʚ ɸ.ɺ. 

ʅʀʀʗʌ ʄɻʋ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
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ʕʢʩʪʨʝʤʘʣʴʥʘʷ ʛʝʦʤʘʛʥʠʪʥʘʷ ʙʫʨʷ 10-13 ʤʘʷ 2024 ʛ. ʜʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʘʙʣʶʜʘʪʴ ʨʷʜ ʵʢʩʪʨʘʦʨʜʠʥʘʨʥʳʭ ʷʚʣʝʥʠʡ ʚ ʠʦʥʦʩʬʝʨʝ ʠ ʚʥʫʪʨʝʥʥʝʡ 

ʤʘʛʥʠʪʦʩʬʝʨʝ. ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ ʠʦʥʠʟʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʵʥʝʨʛʠʯʥʳʭ 

ʵʣʝʢʪʨʦʥʦʚ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʧʦʷʩʘ ɿʝʤʣʠ (ʈʇɿ) ʥʘ ʥʠʞʥʶʶ ʠ ʚʝʨʭʥʶʶ 

ʠʦʥʦʩʬʝʨʫ ʚ ʦʙʣʘʩʪʠ ʖʞʥʦ-ɸʪʣʘʥʪʠʯʝʩʢʦʡ ʘʥʦʤʘʣʠʠ (ʖɸɸ) ʚʦ ʚʨʝʤʷ ʵʪʦʡ 

ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʙʫʨʠ. ʀʟʤʝʨʝʥʠʷ ʵʥʝʨʛʠʯʥʳʭ ʵʣʝʢʪʨʦʥʦʚ (ʜʝʩʷʪʢʠ ï ʩʦʪʥʠ 

ʢʵɺ) ʥʘ ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʭ ʩʧʫʪʥʠʢʘʭ NOAA ʧʦʢʘʟʘʣʠ ʚʦʟʨʘʩʪʘʥʠʝ ʠʭ 

ʧʦʪʦʢʦʚ ʚ ʟʘʧʨʝʱʝʥʥʦʡ ʦʙʣʘʩʪʠ ʥʘ ʥʠʟʢʠʭ ʜʨʝʡʬʦʚʳʭ ʦʙʦʣʦʯʢʘʭ L<1.2. 

ʀʟʤʝʨʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʦʣʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʢʪʨʦʥʦʚ (VTEC) ʥʘ 

ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʧʨʠʝʤʥʠʢʦʚ GNSS ʧʦʟʚʦʣʠʣʠ ʦʙʥʘʨʫʞʠʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʦʟʨʘʩʪʘʥʠʝ ʠʦʥʠʟʘʮʠʠ ʥʘʜ ʊʠʭʠʤ ʦʢʝʘʥʦʤ ʠ ʚ ʖɸɸ ʚ ʤʘʢʩʠʤʫʤʝ ʠ ʥʘ ʬʘʟʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʙʫʨʠ. ʅʘ ʦʩʥʦʚʝ ʦʮʝʥʦʢ ʩʢʦʨʦʩʪʠ ʜʦʣʛʦʪʥʦʛʦ 

ʜʨʝʡʬʘ ʯʘʩʪʠʮ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦʝ ʵʣʝʢʪʨʦʥʘʤ, ʯʪʦʙʳ 

ʜʦʡʪʠ ʜʦ ʮʝʥʪʨʘ ʦʙʣʘʩʪʠ ʖɸɸ ʠ ʩʧʫʩʪʠʪʴʩʷ ʚʜʦʣʴ ʜʨʝʡʬʦʚʳʭ ʦʙʦʣʦʯʝʢ ʜʦ 

ʚʳʩʦʪʳ 100 ʢʤ, ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ ʥʘʙʣʶʜʝʥʠʷ ʧʦʚʳʰʝʥʥʦʡ 

ʠʦʥʠʟʘʮʠʠ, ʚʢʣʶʯʘʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʧʦʨʘʜʠʯʝʩʢʠʭ Es ʩʣʦʝʚ ʘʚʨʦʨʘʣʴʥʦʛʦ 

ʪʠʧʘ [1]. ɼʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ 

ʧʦʷʩʘ ʥʘ L<2 ʚʦ ʚʨʝʤʷ ʙʫʨʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʜʝʡʩʪʚʠʝ ʤʝʭʘʥʠʟʤʘ ʙʳʩʪʨʦʛʦ 

ʨʘʜʠʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ ʯʘʩʪʠʮ ʚʥʫʪʨʝʥʥʝʛʦ ʈʇɿ ʚ ʩʢʨʝʱʝʥʥʳʭ ʤʘʛʥʠʪʥʦʤ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʷʭ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʥʞʝʢʮʠʠ ʵʥʝʨʛʠʯʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʧʦʜ 

ʥʠʞʥʶʶ ʢʨʦʤʢʫ ʈʇɿ ʥʘ ʥʠʟʢʠʝ ʚʳʩʦʪʳ ʚ ʦʙʣʘʩʪʠ ʜʨʝʡʬʦʚʳʭ ʦʙʦʣʦʯʝʢ L<1.2 

[2]. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʟʘʜʘʥʠʷ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ.ɺ.ʃʦʤʦʥʦʩʦʚʘ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. Resende L.C.A. et al. Extra ionization causing the anomalous auroral sporadic E layer (Esa) 

over the equatorial Brazilian region during the recovery phase of the magnetic storm on 10 

May 2024 // Space Weather. V. 23. e2025SW004669. 2025. 

2. Cʫʚʦʨʦʚʘ ɸ.ɺ., ɼʤʠʪʨʠʝʚ ɸ.ɺ. ʆ ʚʥʝʰʥʠʭ ʜʨʘʡʚʝʨʘʭ ʚʥʝʟʘʧʥʦʛʦ ʚʦʟʨʘʩʪʘʥʠʷ 

ʵʥʝʨʛʠʯʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʚ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʝ ʚʦ ʚʨʝʤʷ ʩʫʧʝʨʙʫʨʴ // ɻʝʦʤʘʛʥʝʪʠʟʤ ʠ 

ʘʵʨʦʥʦʤʠʷ. ʊ. 65, ˉ 5. ʉ. 861ï886. 2025. 
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C 2010 ʛ. ʚ ʩʦʩʪʘʚʝ ʙʦʨʪʦʚʦʛʦ ʥʘʫʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʂɸ ʩʝʨʠʠ 

"ʄʝʪʝʦʨ" ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʛʘʟʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʘʪʤʦʩʬʝʨʳ [1, 2]. ɿʘ ʠʩʪʝʢʰʝʝ ʚʨʝʤʷ ʥʘʢʦʧʣʝʥʳ ʙʦʣʴʰʠʝ ʤʘʩʩʠʚʳ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʣʦʪʥʦʩʪʠ ʠʦʥʦʚ.  

ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʦʣʷ 

ʧʣʦʪʥʦʩʪʠ ʠʦʥʦʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʚʠʪʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʥʘ ʚʳʩʦʪʝ ʂɸ 

"ʄʝʪʝʦʨ-2-4". ɼʣʷ ʠʥʪʝʨʧʦʣʷʮʠʠ ʜʘʥʥʳʭ ʚ ʫʟʣʳ ʨʝʛʫʣʷʨʥʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʩʝʪʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʟʣʦʞʝʥʠʝ ʚ ʨʷʜ ʧʦ ʩʬʝʨʠʯʝʩʢʠʤ ʬʫʥʢʮʠʷʤ ʧʦ ʚʩʝʤ 

ʠʟʤʝʨʝʥʠʷʤ ʧʣʦʪʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʦʥʘ ʟʘ ʩʫʪʢʠ ʠ ʘʣʛʦʨʠʪʤ LSQR (Least 

Squares, QR ʨʘʟʣʦʞʝʥʠʝ). ʆʥ ʘʥʘʣʦʛʠʯʝʥ ʤʝʪʦʜʫ ʩʦʧʨʷʞʝʥʥʳʭ ʛʨʘʜʠʝʥʪʦʚ 

ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʨʝʞʝʥʥʳʭ ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ ʪʠʧʘ Ax = b+ʉ, ʛʜʝ A ð 

ʤʘʪʨʠʮʘ ʩ m ʩʪʨʦʢʘʤʠ ʠ n ʩʪʦʣʙʮʘʤʠ, b ð m-ʚʝʢʪʦʨ, ʉ ð ʩʢʘʣʷʨ.  

ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʢʘʨʪ 

ʧʣʦʪʥʦʩʪʠ ʠʦʥʘ ʅ
+
. ɺ ʤʦʨʬʦʣʦʛʠʠ ʢʘʨʪ ʚʳʷʚʣʝʥʳ ʩʪʨʫʢʪʫʨʳ ʧʣʘʥʝʪʘʨʥʦʛʦ ʠ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʦʚ, ʤʝʞʩʫʪʦʯʥʘʷ ʵʚʦʣʶʮʠʷ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦʣʷ 

ʧʣʦʪʥʦʩʪʠ ʅ
+
, ʦʩʥʦʚʘʥʠʝ ʚʦʜʦʨʦʜʥʦʛʦ ʧʦʷʩʘ ʚ ʘʪʤʦʩʬʝʨʝ ɿʝʤʣʠ ʥʘʜ 

ʤʘʛʥʠʪʥʳʤ ʵʢʚʘʪʦʨʦʤ, ʚʣʠʷʥʠʝ ʖʞʥʦ-ɸʪʣʘʥʪʠʯʝʩʢʦʡ ʤʘʛʥʠʪʥʦʡ ʘʥʦʤʘʣʠʠ, 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʟʦʥʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʘʟʤʝʥʥʳʭ ʧʫʟʳʨʝʡ (çBubblesè) ʚ 

ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʠʦʥʦʩʬʝʨʝ.  

ʇʨʝʜʣʦʞʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʚʦʟʤʫʱʝʥʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʨʫʝʤʳʭ ʧʦʣʝʡ. 

ʆʙʩʫʞʜʘʶʪʩʷ ʧʨʠʯʠʥʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʘʥʦʤʘʣʠʡ ʠ ʚʣʠʷʥʠʝ 

ʛʝʣʠʦʛʝʦʬʠʟʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ [3] ʥʘ ʧʦʣʝ ʧʣʦʪʥʦʩʪʠ ʚʦʜʦʨʦʜʘ.   

 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨ ʙʣʘʛʦʜʘʨʝʥ ʉʝʨʛʝʶ ɻʝʥʥʘʜʠʝʚʠʯʫ ɻʫʙʠʥʫ ʟʘ ʧʦʤʦʱʴ 

ʚ ʨʘʙʦʪʝ ʠ ʧʦʣʝʟʥʳʝ ʜʠʩʢʫʩʩʠʠ.  

 

ʃʠʪʝʨʘʪʫʨʘ 

1. Tertyshnikov A.V. The Beginning of the 25th Cycle of Solar Activity in 

Variations of the Oxygen Ion Density in the Orbit of the Meteor 

Spacecraft//Cosmic Res. 63, 276ï283 (2025). 

https://doi.org/10.1134/S0010952525601380. 

2. ʊʝʨʪʳʰʥʠʢʦʚ ɸ.ɺ. ʄʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨ ʢʦʩʤʠʯʝʩʢʠʡ. ʇʘʪʝʥʪ ˉ 2726186 ʧʦ 

ʟʘʷʚʢʝ ˉ 2019121111/20(041262) ʚ ʨʝʝʩʪʨʝ ʌʀʇʉ ʦʪ 05.07.2019. 

3. ʊʝʨʪʳʰʥʠʢʦʚ ɸ.ɺ. ʉʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʯʘʣʘ ʮʠʢʣʘ ʩʦʣʥʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʇʘʪʝʥʪ. ɿʘʷʚʢʘ: 2023135791, 27.12.2023. ɼʘʪʘ ʨʝʛʠʩʪʨʘʮʠʠ: 

23.07.2024. ɹʶʣ. ˉ 21.  
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ВЛИЯНИЕ МЕТЕОРОЛОГИЧЕСКИХ ШТОРМОВ 2022 Г НА 

РАСПРОСТРАНЕНИЕ ОНЧ-РАДИОСИГНАЛОВ И ИОНОСФЕРУ 
 

ʊʠʤʯʝʥʢʦ ɸ. ɺ.
1
, ʈʷʭʦʚʩʢʠʡ ʀ. ɸ.

1,2
, ɹʦʨʯʝʚʢʠʥʘ ʆ.ʇ.

1
, ʇʦʢʣʘʜ ʖ.ɺ.

2
, 

ɻʦʣʫʙʢʦʚ ʄ.ɻ.
3
, ʅʦʩʠʢʦʚʘ ɺ.ɺ.

1 

1
ʂʘʣʠʥʠʥʛʨʘʜʩʢʠʡ ʬʠʣʠʘʣ ʀʥʩʪʠʪʫʪʘ ʟʝʤʥʦʛʦ ʤʘʛʥʝʪʠʟʤʘ,  

ʠʦʥʦʩʬʝʨʳ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ʠʤ. ʅ.ɺ. ʇʫʰʢʦʚʘ ʈɸʅ (ʂʌ ʀɿʄʀʈɸʅ), 

ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 
2
ʀʥʩʪʠʪʫʪ ʜʠʥʘʤʠʢʠ ʛʝʦʩʬʝʨ ʠʤ. ʘʢʘʜ. ʄ.ɸ. ʉʘʜʦʚʩʢʦʛʦ ʈɸʅ (ʀɼɻ ʈɸʅ), ʄʦʩʢʚʘ, 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 
3
ʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʭʠʤʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʠʤ. ʅ.ʅ. ʉʝʤʸʥʦʚʘ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 timchenko.leks@gmail.com  

 

ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʟʥʠʢʘʶʱʠʝ ʚʦʟʤʫʱʝʥʠʷ ʚ ʠʦʥʦʩʬʝʨʝ ʚʦ ʚʨʝʤʷ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʰʪʦʨʤʦʚ ʚ ɽʚʨʦʧʝ ʚ ʬʝʚʨʘʣʝ 2022 ʛ. ʀʦʥʦʩʬʝʨʥʳʝ 

ʚʦʟʤʫʱʝʥʠʷ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʩʠʛʥʘʣʦʚ ʦʯʝʥʴ ʥʠʟʢʦʡ ʯʘʩʪʦʪʳ (3ï30 

ʢɻʮ) ʥʘ ʪʨʘʩʩʘʭ ʦʪ ʜʚʫʭ ʧʝʨʝʜʘʪʯʠʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ 

ʧʨʠʝʤʥʠʢʦʤ ʚ ʂʌ ʀɿʄʀʈɸʅ, ʘ ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ ʠʦʥʦʟʦʥʜʘ çʇʘʨʫʩ-ɸè, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʦʙʩʝʨʚʘʪʦʨʠʠ ʂʌ ʀɿʄʀʈɸʅ. ɼʠʥʘʤʠʢʘ ʠʦʥʦʩʬʝʨʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʧʝʨʠʦʜʳ ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʠʢʠ ʧʦʩʪʨʦʝʥʠʷ ʘʤʧʣʠʪʫʜʥʦ-ʚʨʝʤʝʥʥʳʭ, ʚʳʩʦʪʥʦ-ʚʨʝʤʝʥʥʳʭ ʠ 

ʩʚʦʜʥʳʭ ʘʤʧʣʠʪʫʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (A-, H-, AɆ-ʢʘʨʪʳ) ʧʦ ʜʘʥʥʳʤ 

ʠʦʥʦʟʦʥʜʘ ʚ ʂʘʣʠʥʠʥʛʨʘʜʝ. ʇʦʩʪʨʦʝʥʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʟʚʦʣʷʶʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʠʦʥʦʩʬʝʨʳ ʧʦ ʚʩʝʤʫ ʩʧʝʢʪʨʫ ʠʟʣʫʯʝʥʠʷ 

ʠʦʥʦʟʦʥʜʘ ʚʦ ʚʨʝʤʝʥʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʘʤʧʣʠʪʫʜ ʠ ʬʘʟ ʆʅʏ-ʩʠʛʥʘʣʦʚ ʥʘ ʨʘʜʠʦʪʨʘʩʩʘʭ 

GBZ-KGD ʠ /GQD-KGD ʚʦ ʚʨʝʤʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʥʝʡ ʚ 

ʬʝʚʨʘʣʝ 2022 ʛʦʜʘ ʧʦʢʘʟʳʚʘʶʪ ʷʚʥʳʝ ʘʥʦʤʘʣʠʠ ʚ ʘʤʧʣʠʪʫʜʝ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ, 

ʧʨʝʚʳʰʘʶʱʝʝ 3ů ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠ ʩʧʦʢʦʡʥʳʭ ʜʥʝʤ. ʇʨʠ 

ʘʥʘʣʠʟʝ ʠʦʥʦʩʬʝʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʳ ʘʥʦʤʘʣʠʠ ʚ F-ʦʙʣʘʩʪʠ, 

ʫʩʠʣʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʩʠʛʥʘʣʘ ʠ ʚʣʠʷʥʠʝ ʥʘ ʢʨʠʪʠʯʝʩʢʠʝ ʯʘʩʪʦʪʳ F1- ʠ F2-

ʩʣʦʷ.  

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʩʦʙʳʪʠʷ ʩʣʫʞʘʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʩʚʠʜʝʪʝʣʴʩʪʚʘʤʠ 

ʚʟʘʠʤʦʩʚʷʟʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʚʦʟʤʫʱʝʥʠʡ ʚ ʚʝʨʭʥʝʡ ʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʯʘʩʪʠ ʘʪʤʦʩʬʝʨʳ, ʦʢʘʟʳʚʘʶʱʠʭ 

ʚʣʠʷʥʠʝ ʥʘ ʨʘʙʦʪʫ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʨʘʜʠʦʩʚʷʟʠ ʠ ʥʘʚʠʛʘʮʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ 

ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʘ ˉ 23ï77ï10004, https://rscf.ru/project/23ï77ï

10004. 
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СТАТИСТИЧЕСКИЙ АНАЛИЗ АНОМАЛИЙ КРИТИЧЕСКОЙ ЧАСТОТЫ F2-

СЛОЯ ИОНОСФЕРЫ ПО ДАННЫМ ДЛИТЕЛЬНЫХ РЯДОВ НАБЛЮДЕНИЙ 

ОБСЕРВАТОРИЙ КАЛИНИНГРАДА И ИРКУТСКА 
 

ʍʘʤʦʚ ʀ.ɺ.
1,2
, ɹʦʨʯʝʚʢʠʥʘ ʆ.ʇ.

2
, ɹʝʩʩʘʨʘʙ ʌ.ʉ.

2
  

1
ɹʘʣʪʠʡʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ʂʘʥʪʘ, ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʷ 
2
ʂʘʣʠʥʠʥʛʨʘʜʩʢʠʡ ʬʠʣʠʘʣ ʀʥʩʪʠʪʫʪʘ ʟʝʤʥʦʛʦ ʤʘʛʥʝʪʠʟʤʘ, ʠʦʥʦʩʬʝʨʳ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ʠʤ. ʅ.ɺ. ʇʫʰʢʦʚʘ ʈɸʅ, ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʷ 

olga.borchevkina@mail.ru 
 

ʈʘʩʩʤʦʪʨʝʥʘ ʟʘʜʘʯʘ ʚʳʷʚʣʝʥʠʷ ʘʥʦʤʘʣʠʡ ʢʨʠʪʠʯʝʩʢʦʡ ʯʘʩʪʦʪʳ F2-ʩʣʦʷ 

ʠʦʥʦʩʬʝʨʳ (foF2) ʚ ʜʣʠʪʝʣʴʥʳʭ ʨʷʜʘʭ ʠʟʤʝʨʝʥʠʡ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ (1964-

2024 ʛʛ.) ʠ ʀʨʢʫʪʩʢʦʡ (1957-2023 ʛʛ.) ʦʙʩʝʨʚʘʪʦʨʠʷʭ. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ 

ʧʨʠʚʝʜʝʥʳ ʢ ʝʜʠʥʦʤʫ ʬʦʨʤʘʪʫ, ʨʘʩʩʯʠʪʘʥʳ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʩ 

ʫʯʝʪʦʤ ʠʤʝʶʱʠʭʩʷ ʧʨʦʧʫʩʢʦʚ ʚ ʜʘʥʥʳʭ ʠ ʧʨʠʤʝʥʝʥʘ ʧʨʦʮʝʜʫʨʘ 

ʜʝʪʨʝʥʜʠʨʦʚʘʥʥʠʷ ʤʝʪʦʜʦʤ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ ʩ ʦʢʥʦʤ 27 ʩʫʪʦʢ. 

ɺʳʷʚʣʝʥʠʝ ʘʥʦʤʘʣʠʡ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʢʨʠʪʝʨʠʶ çʜʚʫʭ ʩʠʛʤè: ʦʪʢʣʦʥʝʥʠʝ 

ʪʝʢʫʱʝʛʦ ʟʥʘʯʝʥʠʷ foF2 ʦʪ 27-ʜʥʝʚʥʦʛʦ ʦʢʦʥʥʦʛʦ ʩʨʝʜʥʝʛʦ ʩʯʠʪʘʣʦʩʴ 

ʘʥʦʤʘʣʴʥʳʤ, ʝʩʣʠ ʝʛʦ ʘʙʩʦʣʶʪʥʘʷ ʚʝʣʠʯʠʥʘ ʧʨʝʚʳʰʘʣʘ ʜʚʘ ʩʪʘʥʜʘʨʪʥʳʭ 

ʦʪʢʣʦʥʝʥʠʷ. ɺʳʧʦʣʥʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʘʥʦʤʘʣʠʡ ʧʦ ʟʥʘʢʫ ʠ ʧʨʠʟʥʘʢʫ 

ʛʝʦʤʘʛʥʠʪʥʦʡ ʚʦʟʤʫʱʝʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʚʝʣʠʯʠʥʝ ʠʥʜʝʢʩʘ 

Dst. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʘʥʦʤʘʣʠʡ ʠ ʠʭ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʜʣʷ ʜʚʫʭ ʦʙʩʝʨʚʘʪʦʨʠʡ.   

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʘʥʦʤʘʣʠʡ foF2 ʷʚʣʷʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ʛʝʦʤʘʛʥʠʪʥʳʤʠ ʙʫʨʷʤʠ, ʪʦʛʜʘ ʢʘʢ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʚ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʩʧʦʢʦʡʥʳʭ 

ʫʩʣʦʚʠʷʭ. ɺʳʷʚʣʝʥʘ ʩʝʟʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʘʥʦʤʘʣʠʡ: 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʯʘʱʝ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʧʝʨʠʦʜʳ ʚʝʩʝʥʥʝʛʦ ʠ ʦʩʝʥʥʝʛʦ 

ʨʘʚʥʦʜʝʥʩʪʚʠʡ, ʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ - ʟʠʤʦʡ. ɸʥʘʣʠʟ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʘʤʧʣʠʪʫʜʳ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʦʪ 

ʩʦʣʥʝʯʥʦʛʦ ʮʠʢʣʘ. ɼʣʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʦʜʥʦʟʥʘʯʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʬʘʟʳ ʩʦʣʥʝʯʥʦʛʦ ʮʠʢʣʘ ʥʝ ʚʳʷʚʣʝʥʦ, ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʙʦʣʝʝ ʩʣʦʞʥʦʝ ʧʦʚʝʜʝʥʠʝ ʠ, ʚʝʨʦʷʪʥʦ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ 

ʬʘʢʪʦʨʦʚ.  

ʇʨʦʚʝʜʝʥʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʨʘʟʣʠʯʠʷ ʚ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ foF2, ʘ ʪʘʢʞʝ 

ʫʩʪʘʥʦʚʠʪʴ ʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʛʝʦʤʘʛʥʠʪʥʳʭ ʫʩʣʦʚʠʡ, ʩʝʟʦʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠ 

ʬʘʟʳ ʩʦʣʥʝʯʥʦʛʦ ʮʠʢʣʘ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʛʨʘʥʪ ˉ 23-77-

10004). 
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ʐʘʛʠʤʫʨʘʪʦʚ ʀ.ʀ., ɽʬʠʰʦʚ ʀ.ʀ., ʗʢʠʤʦʚʘ ɻ.ɸ., ʊʝʧʝʥʠʮʳʥʘ ʅ.ʖ. 
ʂʘʣʠʥʠʥʛʨʘʜʩʢʠʡ ʬʠʣʠʘʣ ʀɿʄʀʈɸʅ, ʛ. ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʷ 

 shagimuratov@mail.ru 

 

ɼʘʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʷʚʣʝʥʠʷ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʛʦ ʜʞʝʪʘ (ʇɼ) ʚ 

TEC ʚʘʨʠʘʮʠʷʭ ʚ ʫʩʣʦʚʠʷʭ ʨʘʚʥʦʜʝʥʩʪʚʠʷ ʜʣʷ 2018 ʠ 2021ʛʦʜʘ. ɺʝʨʦʷʪʥʦʩʪʴ 

ʧʦʷʚʣʝʥʠʷ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʛʦ ʜʞʝʪʘ ʚʳʩʦʢʘ ʚ ʧʝʨʠʦʜʳ ʨʘʚʥʦʜʝʥʩʪʚʠʷ.  

ʆʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʇɼ ʷʚʣʷʶʪʩʷ ʛʝʦʤʘʛʥʠʪʥʳʝ 

ʚʦʟʤʫʱʝʥʠʷ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʧʨʦʷʚʣʝʥʠʷ ʠ ʰʠʨʦʪʥʦ-ʚʨʝʤʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɼ ʢʦʨʨʝʣʠʨʫʶʪ ʩ Kp, Dst, AE ʠʥʜʝʢʩʘʤʠ [1] .  

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ Dst ʩʦʩʪʘʚʣʷʣʦ ʦʢʦʣʦ -50 nT 18 ʤʘʨʪʘ ʠ -60 nT 17 

ʩʝʥʪʷʙʨʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʥʜʝʢʩ ʘʚʨʦʨʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʣʷ ʦʙʦʠʭ ʩʦʙʳʪʠʡ 

ʜʦʩʪʠʛʘʣ ~1000 nT ʚ ʠʥʪʝʨʚʘʣʝ 18-23UT. ʉʪʦʣʴ ʚʳʩʦʢʘʷ ʘʚʨʦʨʘʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʛʦ 

ʜʞʝʪʘ. ɼʞʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʧʦ ʠʟʤʝʨʝʥʠʷʤ ʩʧʫʪʥʠʢʦʚ DMSP.  ɺ ʢʘʯʝʩʪʚʝ 

ʜʘʥʥʳʭ ʧʦ ʊɽʉ ʚʘʨʠʘʮʠʷʤ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʙʘʟʘ ʄʘʜʨʠʛʘʣ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʢʘʨʪʳ ʊɽʉ ʥʘ ʜʦʣʛʦʪʘʭ ɽʚʨʦʧʳ. 

ʇʦʣʷʨʠʟʘʮʠʦʥʥʳʡ ʜʞʝʪ ʧʨʦʷʚʠʣʩʷ ʥʘ ʊɽʉ ʢʘʨʪʘʭ,  ʚ ʝʚʨʦʧʝʡʩʢʦʤ 

ʩʝʢʪʦʨʝ, ʚ ʚʠʜʝ ʫʟʢʦʛʦ ʧʦ ʰʠʨʦʪʝ ʚʳʪʷʥʫʪʦʛʦ ʧʦ ʜʦʣʛʦʪʝ ʧʨʦʚʘʣʘ. ʇʨʦʚʘʣ 

ʨʘʩʧʦʣʘʛʘʣʩʷ ʥʘ ʩʫʙʘʚʨʦʨʘʣʴʥʳʭ ʰʠʨʦʪʘʭ. ɺ ʮʝʣʦʤ, ʜʣʷ ʦʙʦʠʭ ʩʦʙʳʪʠʡ 

ʧʨʦʚʘʣ ʨʘʩʧʦʣʘʛʘʣʩʷ ʥʘ  ʤʘʛʥʠʪʥʳʭ ʰʠʨʦʪʘʭ 58-60
ƺ
N. ʉʤʝʱʝʥʠʝ ʧʨʦʚʘʣʘ  ʢ 

ʵʢʚʘʪʦʨʫ ʥʘ ʠʥʪʝʨʚʘʣʝ 19-22UT  (21-24MLT) ʩʦʩʪʘʚʠʣʦ ʦʢʦʣʦ 4
ƺ
. ɺ ʤʘʨʪʝ 

2018ʛ. ʛʣʫʙʠʥʘ ʧʨʦʚʘʣʘ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 1.0 TECU ʠ 2.5 TECU ʚ ʩʝʥʪʷʙʨʝ 

2021ʛ. ɺ ʮʝʣʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʊɽʉ ʧʨʦʚʘʣʘ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʩ  

ʧʨʦʷʚʣʝʥʠʝʤ ͨͦ͡Ύ͙ͪ͊͘ͼ͙͎ͦͤͤͦͦ ͔͒͗ͭ͊ ʜʣʷ ʦʙʦʠʭ ʩʦʙʳʪʠʡ ʚʝʩʴʤʘ ʧʦʭʦʞʠ. 

 

ʃʀʊɽʈɸʊʋʈɸ 
1. Anderson P.C. et al.The Ionospheric Signatures of Rapid Subauroral Ion Drifts // J. 

Geophys.Res. 1991. V. 96. ˉ A4. P. 5785ï5792.  
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ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʵʬʬʝʢʪʘʤ 

ʤʘʛʥʠʪʥʦʡ ʙʫʨʠ ʚ ʠʟʤʝʨʝʥʠʷʭ ʊɽʉ ʥʘ ʝʚʨʦʧʝʡʩʢʦʡ ʩʝʪʠ ɻʅʉʉ  ʩʪʘʥʮʠʡ  ʠ 

ʜʘʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠʦʥʦʩʬʝʨʳ ʥʘ ʩʪʘʥʮʠʷʭ ʄʦʩʢʚʘ ʠ 

ʂʘʣʠʥʠʥʛʨʘʜ.  ɺ ʚʝʯʝʨʥʝʝ ʚʨʝʤʷ 19 ʷʥʚʘʨʷ 2026 ʛ. ʦʢʦʣʦ 22 UT 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʘʷ ʚʝʣʠʯʠʥʘ ʠʥʜʝʢʩʘ Dst (+60nT), ʩ 

ʢʦʪʦʨʳʤ ʘʩʩʦʮʠʠʨʦʚʘʣʩʷ ʵʢʩʪʨʘʦʨʜʠʥʘʨʥʳʡ ʚʩʧʣʝʩʢ ʊɽʉ ʥʘ ʚʩʝʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʰʠʨʦʪʘʭ. ɺʝʣʠʯʠʥʘ ʊɽʉ ʚ ʵʪʦ ʚʨʝʤʷ ʧʨʝʚʳʰʘʣʘ ʜʘʞʝ 

ʜʥʝʚʥʫʶ ʚʝʣʠʯʠʥʫ. ʅʘ  ʘʚʨʦʨʘʣʴʥʳʭ ʰʠʨʦʪʘʭ ʧʨʝʚʳʰʝʥʠʝ ʙʳʣʦ ʙʦʣʝʝ ʯʝʤ ʚ 

2 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʣʘʙʦ-ʚʦʟʤʫʱʸʥʥʳʤ ʜʥʝʤ 18 ʷʥʚʘʨʷ, ʥʘ ʩʨʝʜʥʠʭ 

ʰʠʨʦʪʘʭ ʙʦʣʝʝ 3 ʨʘʟ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʜʘʥʥʳʤ ʠʦʥʦʟʦʥʜʦʚ  ʧʨʝʚʳʰʝʥʠʝ 

ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ F-ʦʙʣʘʩʪʠ 20-22UT ʥʝ ʙʳʣʦ ʩʪʦʣʴ 

ʟʥʘʯʠʪʝʣʴʥʳʤ.  

ʕʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʠʡ ʚʩʧʣʝʩʢ ʘʚʨʦʨʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (AE ʙʦʣʝʝ 

2000 nT) ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ 19 ʷʥʚʘʨʷ ʚ 20-21 UT. ʅʘ ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ 

ʵʢʚʘʪʦʨʠʘʣʴʥʘʷ ʛʨʘʥʠʮʘ ʬʣʫʢʪʫʘʮʠʡ GPS ʩʠʛʥʘʣʦʚ ʦʧʫʩʢʘʣʘʩʴ ʜʦ ʰʠʨʦʪ 

36
ƺ
N ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʦʩʚʝʥʥʳʤ ʧʨʠʟʥʘʢʦʤ ʧʨʦʷʚʣʝʥʠʷ  ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ 

ʘʥʦʤʘʣʠʠ cʦ ʩʤʝʰʝʥʠʝʤ ʩʝʚʝʨʥʦʛʦ ʛʨʝʙʥʷ ʜʦ ʰʠʨʦʪ 30
ƺ
MLAT. 

ʕʢʚʘʪʦʨʠʘʣʴʥʘʷ ʛʨʘʥʠʮʘ ʘʚʨʦʨʘʣʴʥʦʛʦ ʦʚʘʣʘ  21-22UTʩʤʝʱʘʣʘʩʴ  ʥʘ ʰʠʨʦʪʳ 

ʥʠʞʝ   56
ƺ
 MLAT.  ɺ ʵʪʦ ʚʨʝʤʷ  ʠʦʥʦʟʦʥʜʦʚʳʝ ʠʟʤʝʨʝʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ  

ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʩʩʝʷʥʠʝ ʥʘ ʚʳʩʦʪʘʭ ʦʙʣʘʩʪʠ F ʠ ʫʩʠʣʝʥʠʝ ʧʦʛʣʦʱʝʥʠʷ ʚ 

ʥʠʞʥʝʡ ʠʦʥʦʩʬʝʨʝ   ʥʘ ʦʙʝʠʭ ʩʪʘʥʮʠʷʭ, ʘ ʪʘʢʞʝ ʧʦʷʚʣʝʥʠʝ ʦʪʨʘʞʝʥʠʡ ʦʪ 

ʩʧʦʨʘʜʠʯʝʩʢʦʛʦ ʩʣʦʷ Es, ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʚʳʩʦʢʠʭ ʰʠʨʦʪ.  

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʤʫʱʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʜʥʝʚʥʦʡ ʠʦʥʦʩʬʝʨʝ 20 

ʷʥʚʘʨʷ. ʕʬʬʝʢʪ  ʚ ʊɽʉ ʷʨʢʦ ʚʳʨʘʞʝʥ ʥʘ ʥʠʟʢʠʭ ʰʠʨʦʪʘʭ, ʛʜʝ ʧʨʝʚʳʰʝʥʠʝ 

ʩʦʩʪʘʚʣʷʣʦ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 18 ʷʥʚʘʨʷ.  ɺ ʪʦʞʝ ʚʨʝʤʷ 

ʧʨʝʚʳʰʝʥʠʝ ʚ foF2  ʩʦʩʪʘʚʠʣʦ  ʬʘʢʪʦʨ ʤʝʥʝʝ 1.5. ʆʪʨʠʮʘʪʝʣʴʥʘʷ ʬʘʟʘ ʙʫʨʠ 

ʧʨʦʷʚʠʣʘʩʴ 21 ʷʥʚʘʨʷ, ʢʦʪʦʨʘʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʘ ʥʘ ʰʠʨʦʪʘʭ ʚʳʰʝ 60
ƺ
N. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʙʫʨʠ ʠʦʥʦʩʬʝʨʘ 

ʧʦʜʚʝʨʛʣʘʩʴ ʩʫʱʝʩʪʚʝʥʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʚʧʣʦʪʴ ʜʦ ʩʫʙʘʚʨʦʨʘʣʴʥʳʭ ʰʠʨʦʪ. 

ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ  ʠʥʪʝʨʚʘʣʘ 19-21UT 19 ʷʥʚʘʨʷ 2026ʛ.  
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ОЦЕНКА ЭФФЕКТИВНОСТИ МОДЕЛЕЙ GDMI И GDMTEC МЕТОДОМ 

СРАВНЕНИЯ С GIM-TEC JPL В СПОКОЙНЫХ ГЕОМАГНИТНЫХ 

УСЛОВИЯХ 
 

ʐʫʙʠʥ ɺ.ʅ. 
ʀɿʄʀʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 

shubin@izmiran.ru   

 

ʈʘʟʚʠʪʠʝ ʩʝʪʠ ʥʘʟʝʤʥʳʭ ʧʨʠʝʤʥʳʭ ʩʪʘʥʮʠʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʣʫʞʙʳ IGS 

(International GNSS Service) ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʛʣʦʙʘʣʴʥʳʝ ʢʘʨʪʳ ʧʦʣʥʦʛʦ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ (GIM-TEC), ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, 

ʦʧʠʩʳʚʘʶʱʝʛʦ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʥʦʚ (TEC) ʚ ʠʦʥʦʩʬʝʨʥʦʤ ʩʪʦʣʙʝ 

ʝʜʠʥʠʯʥʦʡ ʧʣʦʱʘʜʠ. ʊʘʢʠʝ ʢʘʨʪʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ 

ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʠʦʥʦʩʬʝʨʳ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʘʚʥʝʥʠʷ ɻʣʦʙʘʣʴʥʦʡ 

ɼʠʥʘʤʠʯʝʩʢʦʡ ʄʦʜʝʣʠ ʀʦʥʦʩʬʝʨʳ (GDMI) ʠ ɻʣʦʙʘʣʴʥʦʡ ɼʠʥʘʤʠʯʝʩʢʦʡ 

ʄʦʜʝʣʠ ʇʦʣʥʦʛʦ ʕʣʝʢʪʨʦʥʥʦʛʦ ʉʦʜʝʨʞʘʥʠʷ (GDMTEC), ʢʦʪʦʨʳʝ ʥʝʜʘʚʥʦ 

ʙʳʣʠ ʩʦʟʜʘʥʳ ʚ ʀɿʄʀʈɸʅ, c GIMs-TEC, ʧʦʩʪʨʦʝʥʥʳʤʠ ʚ ʮʝʥʪʨʝ ʦʙʨʘʙʦʪʢʠ 

ʠʦʥʦʩʬʝʨʥʳʭ ʜʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʠ ʨʝʘʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ NASA (JPL). 

ʉʨʘʚʥʝʥʠʷ ʵʪʠʭ ʤʦʜʝʣʝʡ ʩ GIM-TEC (JPL) ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʜʣʷ ʩʧʦʢʦʡʥʳʭ 

ʛʝʦʤʘʛʥʠʪʥʳʭ ʫʩʣʦʚʠʡ, ʥʠʟʢʦʡ ʠ ʚʳʩʦʢʦʡ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɼʣʷ 

ʘʥʘʣʠʟʘ ʛʣʦʙʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʜʝʣʝʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʥʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʠʤʥʝʤʫ ʠ ʣʝʪʥʝʤʫ ʩʦʣʥʮʝʩʪʦʷʥʠʶ, ʚʝʩʝʥʥʝʤʫ ʠ ʦʩʝʥʥʝʤʫ 

ʨʘʚʥʦʜʝʥʩʪʚʠʶ. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʤʦʜʝʣʝʡ ʜʣʷ ʢʘʞʜʦʛʦ 

ʚʳʙʨʘʥʥʦʛʦ ʜʥʷ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʝ ʦʪʢʣʦʥʝʥʠʷ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʦʣʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ (VTEC) ʠ ʩʨʝʜʥʠʝ 

ʩʤʝʱʝʥʠʷ ʦʪʥʦʰʝʥʠʡ VTECmod/VTECGIM ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʜʠʥʠʮʳ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ GDMTEC ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʣʫʯʰʫʶ ʛʣʦʙʘʣʴʥʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ GDMI. 
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МЕТОДИКА СИНТЕЗА ИОНОГРАММ РАДИОЗОНДИРОВАНИЯ 

ИОНОСФЕРЫ ПОСРЕДСТВОМ ДИФФУЗИОННЫХ НЕЙРОСЕТЕЙ НА 

ОСНОВЕ ЭМПИРИЧЕСКИХ МОДЕЛЕЙ МНОГОЛУЧЕВОСТИ 
 

ʑʠʨʳʡ ɸ.ʆ. 

ʀɿʄʀʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 

sao@izmiran.ru  
 

ʈʝʟʫʣʴʪʘʪ ʥʘʢʣʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠʦʥʦʩʬʝʨʳ ʢʦʨʦʪʢʦʚʦʣʥʦʚʳʤʠ (ʂɺ) 

ʨʘʜʠʦʩʠʛʥʘʣʘʤʠ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʠʦʥʦʛʨʘʤʤʳ, ʧʦʢʘʟʳʚʘʶʱʝʡ 

ʟʘʚʠʩʠʤʦʩʪʴ ʘʤʧʣʠʪʫʜʳ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʯʘʩʪʦʪʳ ʠ ʚʨʝʤʝʥʠ ʛʨʫʧʧʦʚʦʛʦ 

ʟʘʧʘʟʜʳʚʘʥʠʷ. ɼʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʦʚ 

ʤʥʦʛʦʣʫʯʝʚʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʂɺ ʚ ʠʦʥʦʩʬʝʨʝ ʚ [1] ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʧʦʜʭʦʜ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ ʪ.ʥ. ʵʤʧʠʨʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤ ʤʥʦʛʦʣʫʯʝʚʦʩʪʠ (ʕʄʄʃ), 

ʢʦʛʜʘ ʜʠʘʧʘʟʦʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʠʥʪʝʨʚʘʣʳ ʧʦ ʯʠʩʣʫ ʠ ʪʠʧʘʤ 

ʤʦʜ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ, ʘ ʦʩʴ ʯʘʩʪʦʪ ʥʦʨʤʠʨʦʚʘʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʙʣʶʜʘʝʤʦʡ ʯʘʩʪʦʪʳ (ʄʅʏ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ 5500 

ʠʦʥʦʛʨʘʤʤ ʅɿʀ ʩʨʝʜʥʝʰʠʨʦʪʥʳʭ ʨʘʜʠʦʣʠʥʠʡ ʍʘʙʘʨʦʚʩʢ ï ʁʦʰʢʘʨ-ʆʣʘ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ï ʁʦʰʢʘʨ-ʆʣʘ ʠ ʂʠʧʨ ï ʁʦʰʢʘʨ-ʆʣʘ ʟʘ 2001-2010 ʛʛ. ʙr ʣʠ 

ʨʝʰʝʥʳ ʟʘʜʘʯʠ ʚʳʷʚʣʝʥʠʷ ʕʄʄʃ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʯʘʩʪʦcʪʝʡ ʕʄʄʃ, ʘ ʜʣʷ 

ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʭ (ʯʘʩʪʳʭ) ʕʄʄʃ ʩʙʦʨʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ [2]. ʉʦʙʨʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʠʥʪʝʟʠʨʦʚʘʪʴ 

ʩʭʝʤʘʪʠʯʥʫʶ (çʩʢʝʣʝʪʥʫʶè) ʠʦʥʦʛʨʘʤʤʫ ʜʣʷ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ (ʟʘʜʘʥʥʳʭ, ʢʦʥʝʯʥʦ, ʚ ʧʨʝʜʝʣʘʭ ʩʦʙʨʘʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ).  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʜʠʬʬʫʟʠʦʥʥʳʝ ʥʝʡʨʦʩʝʪʠ ʦʙʣʘʜʘʶʪ ʪʘʢʠʤʠ 

ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʢʘʢ çʜʦʙʘʚʣʝʥʠʝ ʜʠʬʬʫʟʥʦʩʪʠè, ʪ.ʝ. ʨʘʟʤʳʪʠʷ ʠ ʰʫʤʘ. ɼʣʷ 

ʵʪʠʭ ʮʝʣʝʡ ʣʫʯʰʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʨʭʠʪʝʢʪʫʨʫ ControlNet ʧʦʚʝʨʭ Stable 

Diffusion, ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʥʘʣʦʞʠʪʴ ʥʘ çʩʢʝʣʝʪè ʠʦʥʦʛʨʘʤʤʳ (ʯʝʨʥʦ-ʙʝʣʳʝ 

ʣʠʥʠʠ): ʨʘʟʤʳʪʠʝ (fuzziness), ʜʠʬʬʫʟʥʦʩʪʴ, ʰʫʤ ʠ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʠʦʥʦʛʨʘʤʤ ʘʨʪʝʬʘʢʪʳ. ʏʪʦ ʠʥʪʝʨʝʩʥʦ, ʜʠʬʬʫʟʠʦʥʥʘʷ ʥʝʡʨʦʩʝʪʴ, ʦʙʫʯʝʥʥʘʷ 

çʜʦʙʘʚʣʷʪʴ ʰʫʤè, ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʩʠʤʤʝʪʨʠʯʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ çʫʙʠʨʘʪʴ 

ʰʫʤè, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʷʚʣʷʝʪʩʷ ʝʱʝ ʦʜʠʥ ʩʧʦʩʦʙ ʦʯʠʩʪʢʠ ʠʦʥʦʛʨʘʤʤʳ ʦʪ 

ʧʦʤʝʭ. ɿʘʜʘʯʘʤʠ ʜʘʣʴʥʝʡʰʠʭ ʨʘʙʦʪ ʷʚʣʷʶʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʤʝʪʦʜʠʢʠ, ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ 

ʠʦʥʦʛʨʘʤʤ ʩ ʨʝʘʣʴʥʳʤʠ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. ʍʤʝʣʴʥʠʮʢʠʡ ɽ. ɸ. ʆʮʝʥʢʘ ʨʝʘʣʴʥʦʡ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʠ ʧʨʠʝʤʘ ʩʠʛʥʘʣʦʚ ʚ ɼʂʄ 
ʜʠʘʧʘʟʦʥʝ. ï ʄ.: ʉʚʷʟʴ, 1975. ï 232 ʩ. 

2. ʑʠʨʳʡ ɸ.ʆ. ʈʘʟʨʘʙʦʪʢʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʦʥʦʩʬʝʨʥʳʭ ʢʦʨʦʪʢʦʚʦʣʥʦʚʳʭ ʨʘʜʠʦʣʠʥʠʡ: ɸʚʪʦʨʝʬ. ʜʠʩ. é ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ: 

05.12.04. ʉʇʙ., 2007. ï 19 c. 
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К ВОПРОСУ О ДОЛГОСРОЧНОМ ПРОГНОЗИРОВАНИИ 

ГЕОМАГНИТНЫХ БУРЬ 
 

ɸʙʫʥʠʥʘ ʄ.ɸ., ʄʘʫʨʯʝʚ ɽ.ɸ., ɹʝʣʦʚ ɸ.ɺ., ʐʣʳʢ ʅ.ʉ., ɸʙʫʥʠʥ ɸ.ɸ. 

ʀɿʄʀʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 

abunina@izmiran.ru   
 

ʅʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʚʳʜʝʣʝʥʠʷ 

ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʨʴ (ɸʙʫʥʠʥʘ ʠ ʜʨ., 2026) ʩʦʩʪʘʚʣʝʥ ʢʘʪʘʣʦʛ ʚʦʟʤʫʱʝʥʠʡ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʩ 1932 ʧʦ 2025 ʛʛ. ɹʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʦʩʥʦʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʫʨʴ (ʜʣʠʪʝʣʴʥʦʩʪʴ, ʩʨʝʜʥʠʝ ʠ ʤʝʜʠʘʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʠʥʜʝʢʩʦʚ ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ), ʘ ʪʘʢʞʝ ʫʢʘʟʘʥʦ, ʙʳʣʦ ʣʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ SSC/SI ʚ ʥʘʯʘʣʝ ʙʫʨʠ. ʈʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʛʝʦʤʘʛʥʠʪʥʳʝ ʙʫʨʠ 

ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ (ʤʘʣʳʝ, ʫʤʝʨʝʥʥʳʝ, ʙʦʣʴʰʠʝ, ʦʯʝʥʴ ʙʦʣʴʰʠʝ, 

ʵʢʩʪʨʝʤʘʣʴʥʳʝ) ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ (ʧʦ ʮʠʢʣʘʤ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ). 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʜʣʠʪʝʣʴʥʦʩʪʴ ʤʘʣʳʭ ʙʫʨʴ (Kpmax = 5) ʩʦʩʪʘʚʣʷʝʪ 12 

ʯʘʩʦʚ, ʫʤʝʨʝʥʥʳʭ (Kpmax = 6) ï 25 ʯʘʩʦʚ, ʙʦʣʴʰʠʭ (Kpmax = 7) ʠ ʦʯʝʥʴ 

ʙʦʣʴʰʠʭ (Kpmax = 8, 9ï) ï 35 ʯʘʩʦʚ, ʘ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʙʫʨʠ (Kpmax = 9) 

ʜʣʷʪʩʷ ʦʢʦʣʦ ʜʚʫʭ ʩʫʪʦʢ. ʊʘʢʞʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʙʫʨʴ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ ʚ ʮʠʢʣʘʭ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʤʝʥʥʦ: 

ʤʘʣʳʭ ʙʫʨʴ ï ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ, ʘ ʦʯʝʥʴ ʙʦʣʴʰʠʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ï 5-7% 

(ʩʤ. ʨʠʩʫʥʦʢ). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʛʝʦʤʘʛʥʠʪʥʳʭ 

ʚʦʟʤʫʱʝʥʠʡ. 

 
ʈʠʩʫʥʦʢ. ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʨʴ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ ʧʦ 

ʮʠʢʣʘʤ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. ɸʙʫʥʠʥʘ ʄ.ɸ., ʄʘʫʨʯʝʚ ɽ.ɸ., ɹʝʣʦʚ ɸ.ɺ., ʐʣʳʢ ʅ.ʉ., ɸʙʫʥʠʥ ɸ.ɸ. ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʘʣʛʦʨʠʪʤ ʚʳʜʝʣʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʨʴ // Russian Journal of Earth Sciences, 2026, ʚ 
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2
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University of Santiago de Chile 
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ʕʬʬʝʢʪʠʚʥʳʡ ʧʨʦʛʥʦʟ ʂʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ ʜʦʣʞʝʥ ʙʳʪʴ ʦʩʥʦʚʘʥ ʥʘ 

ʫʯʝʪʝ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʬʘʢʪʦʨʦʚ ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦʩʪʨʦʝʥʠʠ 

ʘʜʝʢʚʘʪʥʳʭ ʤʦʜʝʣʝʡ ʤʘʛʥʠʪʦʩʬʝʨʥʦʡ ʜʠʥʘʤʠʢʠ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘ ʥʝ ʫʜʘʣʦʩʴ ʧʦʩʪʨʦʠʪʴ ʙʦʣʝʝ-ʤʝʥʝʝ 

ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʫʶ ʢʘʨʪʠʥʫ ʤʘʛʥʠʪʦʩʬʝʨʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʶʱʫʶ 

ʧʦʩʪʦʷʥʥʦ ʥʘʙʣʶʜʘʝʤʳʝ ʬʣʫʢʪʫʘʮʠʠ ʤʘʛʥʠʪʦʩʬʝʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩʧʦʢʦʡʥʳʭ ʧʝʨʠʦʜʦʚ ʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ 

ʚʟʨʳʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʠʟʤʝʥʷʝʪʩʷ ʤʘʛʥʠʪʦʩʬʝʨʥʘʷ ʪʦʧʦʣʦʛʠʷ 

ʠ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʦʝ ʫʩʢʦʨʝʥʠʝ ʯʘʩʪʠʮ. ʉʝʨʴʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʫʩʪʦʷʚʰʠʭʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʢʣʶʯʘʶʪ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʣʦʢʘʣʠʟʘʮʠʠ 

ʠʩʪʦʯʥʠʢʘ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʤʘʛʥʠʪʦʩʬʝʨʥʦʡ ʢʦʥʚʝʢʮʠʠ ʚʥʫʪʨʠ 

ʤʘʛʥʠʪʦʩʬʝʨʳ ʚʦ ʚʥʝʰʥʠʭ ʦʙʣʘʩʪʷʭ ʢʦʣʴʮʝʚʦʛʦ ʪʦʢʘ, ʘ ʥʝ ʚ ʪʫʨʙʫʣʝʥʪʥʦʤ 

ʛʝʦʤʘʛʥʠʪʥʦʤ ʭʚʦʩʪʝ [1]. ʇʨʦʷʩʥʝʥʘ ʣʦʢʘʣʠʟʘʮʠʷ ʥʘʯʘʣʘ ʚʟʨʳʚʥʦʡ ʬʘʟʳ 

ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʩʫʙʙʫʨʠ ʥʘ ʛʝʦʮʝʥʪʨʠʯʝʩʢʦʤ ʨʘʩʩʪʦʷʥʠʠ ~5 Re (ʩʤ. [2]), ʯʪʦ 

ʦʯʝʥʴ ʭʦʨʦʰʦ ʩʪʳʢʫʝʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʝʨʚʳʭ ʢʣʘʩʩʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʫʙʙʫʨʠ S.I. Akasofu ʚ 1964 ʛ. ɹʳʣʦ ʪʘʢʞʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ 

ʫʩʢʦʨʝʥʠʝ ʵʣʝʢʪʨʦʥʦʚ-ʢʠʣʣʝʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʤʦʤʝʥʪʳ ʩʫʙʙʫʨʝʚʳʭ 

ʜʠʧʦʣʠʟʘʮʠʡ ʛʣʫʙʦʢʦ ʚʥʫʪʨʠ ʤʘʛʥʠʪʦʩʬʝʨʳ, ʛʜʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʬʦʨʤʠʨʫʝʪʩʷ 

ʤʘʢʩʠʤʫʤ ʜʘʚʣʝʥʠʷ ʛʦʨʷʯʝʡ ʤʘʛʥʠʪʦʩʬʝʨʥʦʡ ʧʣʘʟʤʳ (ʩʤ. [3] ʠ ʩʩʳʣʢʠ ʚ 

ʜʘʥʥʦʤ ʦʙʟʦʨʝ). ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʥʘʙʣʶʜʘʝʤʦʡ ʢʘʨʪʠʥʳ ʷʚʣʝʥʠʡ 

ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʧʦʩʣʝ ʘʥʘʣʠʟʘ ʚʢʣʘʜʘ ʦʙʳʯʥʦ ʦʪʙʨʘʩʳʚʘʚʰʠʭʩʷ ʯʣʝʥʦʚ ʚ 

ʦʙʦʙʱʝʥʥʳʡ ʟʘʢʦʥ ʆʤ ʚ ʛʦʨʷʯʝʡ ʤʘʛʥʠʪʦʩʬʝʨʥʦʡ ʧʣʘʟʤʝ (ʩʤ. [4] ʠ ʩʩʳʣʢʠ ʚ 

ʜʘʥʥʦʡ ʨʘʙʦʪʝ). ʆʧʨʝʜʝʣʷʣʩʷ ʫʩʨʝʜʥʝʥʥʳʡ ʤʘʩʰʪʘʙ ʠʦʥʥʦʡ ʭʦʣʣʦʚʩʢʦʡ 

ʜʣʠʥʳ ʚʥʫʪʨʠ ʢʦʣʴʮʝʚʦʛʦ ʪʦʢʘ ʠ ʚ ʛʝʦʤʘʛʥʠʪʥʦʤ ʭʚʦʩʪʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʘʨʘʤʝʪʨʦʚ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʠ ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʵʪʘ ʚʝʣʠʯʠʥʘ ʧʨʝʚʳʰʘʝʪ ʤʘʩʰʪʘʙ ʦʙʣʘʩʪʠ ʢʦʣʴʮʝʚʦʛʦ ʪʦʢʘ ʠ ʤʘʩʰʪʘʙ 

ʤʘʛʥʠʪʦʩʬʝʨʥʦʛʦ ʭʚʦʩʪʘ ʚ Z ʠ Y ʥʘʧʨʘʚʣʝʥʠʷʭ GSM, ʯʪʦ ʜʝʣʘʝʪ 

ʥʝʧʨʠʤʝʥʠʤʳʤ ʫʩʣʦʚʠʝ ʚʤʦʨʦʞʝʥʥʦʩʪʠ ʧʦʣʷ ʚ ʧʣʘʟʤʫ ʧʨʠ ʦʧʠʩʘʥʠʠ ʜʘʥʥʳʭ 

ʦʙʣʘʩʪʝʡ. ʇʨʠ ʵʪʦʤ, ʛʣʘʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʥʦʚʠʪʩʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʥʘʨʫʰʝʥʠʝ ʫʩʣʦʚʠʷ ʤʘʛʥʠʪʦʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʧʨʦʛʥʦʟʦʚ ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤ ʧʦ 

ʧʨʝʜʩʢʘʟʘʥʠʶ ʂʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ.      
 

 

mailto:elizaveta.antonova@gmail.com


ПРОГНОЗ-2026: Сборник тезисов Секция 3. Прогнозирование вариаций геомагнитного 
поля и геомагнитной активности 

79 
 

ʃʠʪʝʨʘʪʫʨʘ 

1. Kirpichev I. P., Antonova E. E., Stepanova M. V. On the relationship between regions of 

large-scale field-aligned currents and regions of plateau in plasma pressure observed in the 

equatorial plane of the Earth's magnetosphere // Geophysical Research Letters. V. 50. 

e2023GL105190. https://doi.org/10.1029/2023GL105190 

2. ɺʦʨʦʙʴʝʚ ɺ. ɻ., ʗʛʦʜʢʠʥʘ ʆ. ʀ., ɸʥʪʦʥʦʚʘ ɽ. ɽ., ʂʠʨʧʠʯʝʚ ʀ. ʇ. ʐʠʨʦʪʥʦʝ 
ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʦʯʥʳʭ ʘʚʨʦʨʘʣʴʥʳʭ ʚʳʩʳʧʘʥʠʡ ʚ ʩʧʦʢʦʡʥʳʝ ʧʝʨʠʦʜʳ 

ʠ ʚ ʧʝʨʠʦʜʳ ʥʘʯʘʣʘ ʩʫʙʙʫʨʴ // ɻʝʦʤʘʛʥʝʪʠʟʤ ʠ ʘʵʨʦʥʦʤʠʷ.  ʊ. 65. ˉ 2 ʉ. 143ï158. 

doi:10.31857/S0016794025020012 

3. Marina Stepanova, Victor Pinto, Elizaveta Antonova. Regarding the relativistic electron dynamics in 

the outer radiation belt: a historical view // Reviews of Modern Plasma Physics. V. 8.  article number 

25. 2024. https://doi.org/10.1007/s41614-024-00165-4 
4. Antonova E.E., Kirpichev I., Stepanova M. Hall Scale in the Earth's Magnetosphere and 

Magnetospheric Substorm // Geophysical Research Letters. V. 52. e2024GL114315. 2025. 

https://doi.org/10.1029/2024GL114315ʊ  



ПРОГНОЗ-2026: Сборник тезисов Секция 3. Прогнозирование вариаций геомагнитного 
поля и геомагнитной активности 

80 
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ɹʝʣʘʭʦʚʩʢʠʡ ɺ.ɹ.
1
, ʇʠʣʠʧʝʥʢʦ ɺ.ɸ.
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ʈʦʩʩʠʷ 

belakhov@mail.ru  
 

ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʛʝʦʤʘʛʥʠʪʥʳʭ 

ʧʫʣʴʩʘʮʠʡ Pg ʠ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʧʫʣʴʩʘʮʠʡ Pc5-6, Pi3 ʪʠʧʘ ʥʘ ʨʦʩʪ 

ʛʝʦʤʘʛʥʠʪʥʦ-ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʪʦʢʦʚ (ɻʀʊ) ʚ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ (ʃʕʇ) 

ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʤʘʛʥʠʪʦʤʝʪʨʘ ʚ ʦʙʩʝʨʚʘʪʦʨʠʠ 

ʇɻʀ çʃʦʧʘʨʩʢʘʷè (LOP) ʠ ʜʘʥʥʳʭ ʩ ʧʦʜʩʪʘʥʮʠʠ çɺʳʭʦʜʥʦʡè (VKH).  Pg 

ʧʫʣʴʩʘʮʠʠ ʦʪʥʦʩʷʪʩʷ ʢ Pc4 ʯʘʩʪʦʪʥʦʤʫ ʜʠʘʧʘʟʦʥʫ ʠ ʠʤʝʶʪ ʧʝʨʠʦʜ ~1.5-2.5 

ʤʠʥʫʪ, ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʝʟʦʥʘʥʩʥʫʶ ʚʦʣʥʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʚ 

ʤʘʛʥʠʪʦʩʬʝʨʝ, ʚʦʟʙʫʞʜʘʝʤʫʶ ʧʨʦʪʦʥʘʤʠ ʢʦʣʴʮʝʚʦʛʦ ʪʦʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʟʚʠʪʠʷ ʢʠʥʝʪʠʯʝʩʢʠʭ ʥʝʫʩʪʦʡʯʠʚʦʩʪʝʡ. ɺ ʥʘʟʝʤʥʳʭ ʜʘʥʥʳʭ Pg-ʧʫʣʴʩʘʮʠʠ 

ʙʦʣʝʝ ʷʨʢʦ ʚʳʨʘʞʝʥʳ ʚ Y-ʢʦʤʧʦʥʝʥʪʝ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. Pg-ʧʫʣʴʩʘʮʠʠ 

ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʤʦʥʦʭʨʦʤʘʪʠʯʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ 

ʤʘʨʢʝʨʘ ʜʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʯʘʩʪʦʪʳ ʛʝʦʤʘʛʥʠʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʥʘ ʨʦʩʪ 

ɻʀʊ.  

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʧʦʨʷʜʢʘ ʜʝʩʷʪʠ ʩʦʙʳʪʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ Pg 

ʧʫʣʴʩʘʮʠʠ ʧʨʠʚʦʜʠʣʠ ʢ ʙʦʣʴʰʝʤʫ ʩʢʘʯʢʫ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʛʝʦʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ dB/dt, ʯʝʤ Pc5-6/Pi3 ʧʫʣʴʩʘʮʠʠ, ʘʤʧʣʠʪʫʜʘ ɻʀʊ ʚʦ ʚʨʝʤʷ ʨʝʛʠʩʪʨʘʮʠʠ 

ʧʫʣʴʩʘʮʠʡ Pg ʙʳʣʘ ʤʝʥʴʰʝ. ɸʤʧʣʠʪʫʜʳ ʧʫʣʴʩʘʮʠʡ ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳ (10-20 

ʥʊʣ), ʘ ʯʘʩʪʦʪʳ ʦʪʣʠʯʘʣʠʩʴ ʚ 5-8 ʨʘʟ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ 

ʯʘʩʪʦʪʳ ʛʝʦʤʘʛʥʠʪʥʳʭ ʧʫʣʴʩʘʮʠʡ (ʧʨʠʤʝʨʥʦ ʩ 8 ʜʦ 1.5 ʤɻʮ) ʘʤʧʣʠʪʫʜʘ ɻʀʊ 

ʨʘʩʪʝʪ.     

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʢʠʥ-ʵʬʬʝʢʪʘ ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʩʠʛʥʘʣʳ 

(Pc6-ʧʫʣʴʩʘʮʠʠ) ʧʨʦʥʠʢʘʶʪ ʥʘ ʙʦʣʴʰʫʶ ʛʣʫʙʠʥʫ ʚ ʣʠʪʦʩʬʝʨʝ ɿʝʤʣʠ. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʱʘʜʠ ʢʦʥʪʫʨʘ ʠ ʩʦʟʜʘʥʠʶ ʙʦʣʴʰʝʛʦ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʪʦʢʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʝʡ ʕɼʉ ʠʥʜʫʢʮʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʦʣʴʰʝʤʫ 

ɻʀʊ ʚ ʃʕʇ. ʇʨʦʚʝʜʝʥʥʳʝ ʦʮʝʥʢʠ ʪʦʣʱʠʥʳ ʩʢʠʥ-ʩʣʦʷ ʜʣʷ Pg ʠ Pc6-

ʧʫʣʴʩʘʮʠʡ ʧʦʢʘʟʳʚʘʶʪ ʩʦʛʣʘʩʠʝ ʜʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ 

ʥʘʙʣʶʜʝʥʠʷʤʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ɻʀʊ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʣʠʥʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʛʝʦʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ dB/dt, ʥʦ ʠ ʯʘʩʪʦʪʥʳʡ ʩʦʩʪʘʚ ʩʠʛʥʘʣʘ.  

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʟʘ ʩʯʝʪ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ ˉ 

25-17-20038 ʠ ʛʨʘʥʪʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʄʫʨʤʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ.   
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ИЗОЛИРОВАННЫХ СУББУРЬ 
 

ɹʦʥʜʘʨʝʥʢʦ ɸ. ʄ.
1, 2, 3
, ʗʛʦʚʘ ʅ. ɺ.

1
, ʇʠʣʠʧʝʥʢʦ ɺ. ɸ.

1
 

1
ʀʌɿ ʈɸʅ; 

2
ʀʉɿʌ ʉʆ ʈɸʅ; 

3
ʅʀʋ ɺʐʕ 

bondarenkoam@ifz.ru  

  

ɺ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʘʚʨʦʨʘʣʴʥʘʷ ʩʫʙʙʫʨʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʟʢʦʝ 

ʥʝʧʝʨʠʦʜʠʯʝʩʢʦʝ ʙʫʭʪʦʦʙʨʘʟʥʦʝ ʚʦʟʤʫʱʝʥʠʝ, ʥʘ ʢʦʪʦʨʦʝ ʤʦʛʫʪ ʙʳʪʴ 

ʥʘʣʦʞʝʥʳ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʝ ʚʘʨʠʘʮʠʠ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ, 

ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʠʨʨʝʛʫʣʷʨʥʳʝ 

ʜʣʠʥʥʦʧʝʨʠʦʜʥʳʝ ʧʫʣʴʩʘʮʠʠ Pi3. ɿʘʜʘʯʘ ʦʧʠʩʘʥʠʷ ʚʦʣʥʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʚʦʟʤʫʱʝʥʠʷ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʨʝʰʝʥʘ. ʆʪʢʨʳʪʳʤ ʦʩʪʘʝʪʩʷ ʪʘʢʞʝ ʚʦʧʨʦʩ ʦ 

ʥʘʣʠʯʠʠ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʩʫʙʙʫʨʴ ʧʦ ʫʨʦʚʥʶ ʚʦʣʥʦʚʦʡ ʯʘʩʪʠ ʠ ʦʙ ʦʧʪʠʤʘʣʴʥʦʤ 

ʧʘʨʘʤʝʪʨʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʵʪʦʛʦ ʦʪʢʣʠʢʘ. ʊʘʢ ʢʘʢ ʩʫʙʙʫʨʝʚʳʝ Pi3 ʷʚʣʷʶʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʛʝʦʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʪʦʢʦʚ (ɻʀʊ), ʚʦʧʨʦʩ ʦ 

ʥʘʣʠʯʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʥʝʚʦʣʥʦʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʫʙʙʫʨʠ ʠ Pi3 ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʠ ʜʣʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ, ʦ ʤʦʥʠʪʦʨʠʥʛʝ ɻʀʊ ʠ ʘʧʦʩʪʝʨʠʦʨʥʦʡ 

ʦʮʝʥʢʝ ʩʙʦʝʚ ʚ ʨʘʙʦʪʝ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʥʦʟʘ 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʫʣʴʩʘʮʠʷʤʠ ɻʀʊ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ 

ʨʘʙʦʪʳ [1], ʚ ʢʦʪʦʨʦʡ ʧʦʧʳʪʢʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʩʫʙʙʫʨʴ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʘʤʧʣʠʪʫʜʳ Pi3 ʢ ʘʤʧʣʠʪʫʜʝ ʦʩʥʦʚʥʦʛʦ ʙʫʭʪʦʦʙʨʘʟʥʦʛʦ 

ʚʦʟʤʫʱʝʥʠʷ ʚʳʧʦʣʥʷʣʘʩʴ ʜʣʷ ʚʩʝʭ ʩʫʙʙʫʨʴ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ ʩʪʘʥʮʠʠ 

ʩʝʪʠ IMAGE ʚ 2017-2019 ʛʛ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʶʪʩʷ ʪʦʣʴʢʦ 

ʩʫʙʙʫʨʠ, ʨʘʟʚʠʚʰʠʝʩʷ ʥʘ ʩʣʘʙʦʚʦʟʤʫʱʝʥʥʦʤ ʬʦʥʝ ʠ ʠʤʝʶʱʠʝ ʝʜʠʥʩʪʚʝʥʥʦʝ 

ʛʣʘʚʥʦʝ ʚʦʟʤʫʱʝʥʠʝ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʦʣʴʢʦ Pi3, ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʥʘ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʬʘʟʝ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʨʝʤʝʥʥʘʷ ʚʘʨʠʘʮʠʷ ʘʤʧʣʠʪʫʜʳ ʠ 

ʩʧʝʢʪʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʧʫʣʴʩʘʮʠʡ, ʠ ʠʭ ʩʚʷʟʴ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʙʫʭʪʦʦʙʨʘʟʥʦʛʦ 

ʚʦʟʤʫʱʝʥʠʷ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʛʨʘʥʪ ˉ24-77-10012). 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɹʦʥʜʘʨʝʥʢʦ ɸ.ʄ., ʗʛʦʚʘ ʅ.ɺ., ʇʠʣʠʧʝʥʢʦ ɺ.ɸ. ʆ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʜʚʫʭ ʛʨʫʧʧ ʩʫʙʙʫʨʴ ʧʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʫʣʴʩʘʮʠʡ Pi3-ʚʦʣʥʦʚʦʛʦ ʦʪʢʣʠʢʘ ʚ ʜʠʘʧʘʟʦʥʝ 1-5 ʤɻʮ. ʌʠʟʠʢʘ ʧʣʘʟʤʳ ʚ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ. ɼʚʘʜʮʘʪʘʷ ʝʞʝʛʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ, 10-14 

ʬʝʚʨʘʣʷ 2025. 
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ГЕОМАГНИТНЫЕ ВАРИАЦИИ И ЗЕМЛЕТРЯСЕНИЯ: СРАВНИТЕЛЬНЫЙ 

АНАЛИЗ ТРЕХ СОБЫТИЙ 
 

ɻʥʠʪʝʝʚʘ ʆ.ʉ., ɹʝʣʠʥʩʢʘʷ ɸ.ʖ 

ʀʥʩʪʠʪʫʪ ʥʝʬʪʝʛʘʟʦʚʦʡ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ ʠʤ. ɸ.ɸ. ʊʨʦʬʠʤʫʢʘ ʉʆ ʈɸʅ, 

ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 

gniteevaos@ipgg.sbras.ru   
 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʚʘʨʠʘʮʠʠ 

ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʢʨʫʧʥʳʭ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ. ɸʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʜʣʷ ʪʨʝʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ: ʥʘ ʊʘʡʚʘʥʝ 

(2024, ʄ 7.4), ʚ ʄʴʷʥʤʝ (2025, ʄ 7.5) ʠ ʥʘ ʂʘʤʯʘʪʢʝ (2025, ʄ 8.8). 

ʈʘʟʨʘʙʦʪʘʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʤʘʛʥʠʪʦʛʨʘʤʤ ʩʝʪʠ 

INTERMAGNET, ʚʢʣʶʯʘʶʱʘʷ ʘʥʘʣʠʟ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʪʨʝʥʜʦʚ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʘʥʦʤʘʣʠʡ, ʥʝʧʨʝʨʳʚʥʦʝ ʚʝʡʚʣʝʪ-

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠ ʬʠʣʴʪʨʘʮʠʶ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ ʧʦ ʠʥʜʝʢʩʘʤ Kp ʠ Dst. 

ɸʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʚ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʘʣ ʦʪʢʣʠʢ, 

ʧʨʝʜʩʪʘʚʣʷʝʤʳʡ ʨʝʟʢʠʤ ʨʦʩʪʦʤ ʤʦʱʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʧʝʨʠʦʜʦʚ 

10-600 ʩʝʢ (Pc3-5) [1]. ɼʣʷ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʠʦʥʦʩʬʝʨʥʦʛʦ ʰʫʤʘ ʧʨʠʤʝʥʷʣʠʩʴ 

ʩʧʝʢʪʨʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʠ ʠʥʜʝʢʩ ʧʦʣʷʨʠʟʘʮʠʠ, ʧʦʜʪʚʝʨʜʠʚʰʠʝ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʣʠʪʦʩʬʝʨʥʦʡ ʵʤʠʩʩʠʠ.  

ʇʦʢʘʟʘʥʳ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʝʜʩʝʡʩʤʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ ʠ ʚʳʨʘʞʝʥʥʘʷ 

ʧʦʩʪ-ʩʝʡʩʤʠʯʝʩʢʘʷ ʜʝʧʨʝʩʩʠʷ Z-ʢʦʤʧʦʥʝʥʪʳ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʥʘ ʩʪʘʥʮʠʷʭ 

ʚʜʦʣʴ ʦʩʠ ʧʨʦʩʪʠʨʘʥʠʷ ʨʘʟʣʦʤʘ. ɸʥʘʣʠʟ ʪʨʘʥʩʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʧʦʢʘʟʘʣ ʩʧʦʩʦʙʥʦʩʪʴ ʚʝʨʪʠʢʘʣʴʥʦ-ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʧʨʝʦʜʦʣʝʚʘʪʴ 

ʜʠʩʪʘʥʮʠʠ ʩʚʳʰʝ 3000 ʢʤ. ʀʟʚʣʝʯʝʥʥʳʝ ʤʥʦʛʦʤʝʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʬʦʨʤʠʨʫʶʪ ʦʧʪʠʤʘʣʴʥʦʝ ʧʨʠʟʥʘʢʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʚʥʝʜʨʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʘʨʭʠʪʝʢʪʫʨ ʢʣʘʩʩʘ 

LTSM-Autoencoder, ʩ ʮʝʣʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʣʠʪʦʩʬʝʨʥʳʭ 

ʘʥʦʤʘʣʠʡ.  

 

ʃʠʪʝʨʘʪʫʨʘ 
1. ʈʷʙʦʚʘ ʉ.ɸ., ʐʘʣʠʤʦʚ ʉ.ʃ. ʆʙ ʠʦʥʦʩʬʝʨʥʦʤ ʦʪʢʣʠʢʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ ʌʠʣʠʧʧʠʥʘʭ ʩ 
ʥʦʷʙʨʷ ʧʦ ʜʝʢʘʙʨʴ 2023 ʛ. // ʌʠʟʠʢʘ ʟʝʤʣʠ. ˉ6. C. 52-63. 2024. 
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К ВОПРОСУ О ВОЗМОЖНОСТИ ВЫЯВЛЕНИЯ ПРЕДВЕСТНИКОВ 

СИЛЬНЫХ ЗЕМЛЕТРЯСЕНИЙ ПО ЛОКАЛЬНЫМ ИЗМЕНЕНИЯМ 

ПЕРЕМЕННОГО ГЕОМАГНИТНОГО ПОЛЯ 
 

ɻʨʠʛʦʨʷʥ
1
 ɸ.ɻ., ʂʘʥʦʥʠʜʠ

2
 ʂ.ʍ. 

1
ʀʌɿ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ, ag-grig@ifz.ru 

2
ʀɿʄʀʈɸʅ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ,  kkkh@izmiran.ru  

 

ʀʩʩʣʝʜʦʚʘʥʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʧʨʦʙʣʝʤʦʡ ʧʨʦʛʥʦʟʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, 

ʧʦʩʚʷʱʝʥʘ ʚʝʩʴʤʘ ʦʙʰʠʨʥʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʠ ʟʘʨʫʙʝʞʥʘʷ. ʅʦ 

ʠʩʯʝʨʧʳʚʘʶʱʝʝ ʦʩʚʝʱʝʥʠʝ ʧʨʦʙʣʝʤʳ ʧʨʦʛʥʦʟʘ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʧʦʣʫʯʝʥʦ, ʠ 

ʚʨʷʜ ʣʠ ʚʦʟʤʦʞʥʦ ʧʨʠ ʩʣʦʞʠʚʰʝʤʩʷ ʦʙʠʣʠʠ ʠ ʤʥʦʛʦʩʪʦʨʦʥʥʦʩʪʠ ʝʝ 

ʢʦʤʧʦʥʝʥʪʦʚ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢ ʨʘʟʨʫʰʝʥʠʶ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʨʠʚʦʜʷʪ ʠʟʤʝʥʝʥʠʝ 

ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʘʮʠʦʥʥʦʝ  ʠʭ ʩʦʩʪʦʷʥʠʝ. 

ʅʘʙʣʶʜʝʥʠ ̫ ʟʘ ʠʟʤʝʥʝʥʠʷʤʠ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʪʘʢʠʭ ʢʘʢ: ʤʘʛʥʠʪʥʦʛʦ, 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ, ʩʠʣ r ʪʷʞʝʩʪʠ, ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʪ.ʜ., ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʙʥʘʨʫʞʠʪʴ ʘʥʦʤʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʚʝʩʪʥʠʢʘʤʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ.  ʀ ʥʝʪ ʩʨʝʜʠ ʵʪʠʭ ʧʦʣʝʡ ʥʠ ʦʜʥʦʛʦ ʧʦʣʷ, ʘʥʦʤʘʣʠʠ ʢʦʪʦʨʦʛʦ 

ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʜʣʷ ʧʨʦʛʥʦʟʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʊʦʣʴʢʦ ʢʦʤʧʣʝʢʩʥʦʝ 

ʠʟʫʯʝʥʠʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʘʥʠʷ ʧʨʠ ʦʮʝʥʢʝ ʧʨʦʮʝʩʩʘ 

ʧʦʜʛʦʪʦʚʢʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʅʝʦʙʭʦʜʠʤ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ 

ʩʣʦʞʥʦʡ ʟʘʜʘʯʠ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʠʟʫʯʘʶʪʩʷ ʩʦʣʥʝʯʥʦ 

ʩʫʪʦʯʥʳʝ Sq-ʚʘʨʠʘʮʠʠ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʚʘʨʠʘʮʠʠ ʧʝʨʝʤʝʥʥʦʛʦ 

ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ŭT ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʘʥʦʤʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚ 

ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʄÓ5). 

ɻʝʦʤʘʛʥʠʪʥʳʝ ʩʦʣʥʝʯʥʦ-ʩʫʪʦʯʥʳʝ Sq- ʚʘʨʠʘʮʠʠ, ʩʦʟʜʘʚʘʝʤʳʝ ʩʦʣʥʮʝʤ, 

ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʮʝʩʩʘʭ ʚ ʟʝʤʥʦʡ ʢʦʨʝ. ʀʟʚʝʩʪʥʘ 

ʤʝʪʦʜʠʢʘ [1, 2], ʧʦʟʚʦʣʷʶʱʘʷ ʦʮʝʥʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ- ʚʨʝʤʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʣʦʢʘʣʴʥʦʤ ʦʪʢʣʠʢʝ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʄʝʪʦʜʠʢʘ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠ ʧʦʢʘʟʘʣʘ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ: 

ʉʧʠʪʘʢʩʢʛʦ (ɸʨʤʝʥʠʷ, 1988ʛ., M=7.0), ʃôɸʢʫʠʣʠ (ʀʪʘʣʠʷ, 2009ʛ., M=6.3) ʠ 

ʊʫʨʮʢʦʛʦ (ʊʫʨʮʠʷ, 2023ʛ.,  M=7.8).  

ʇʨʝʜʣʦʞʝʥʘ ʥʦʚʘʷ ʤʝʪʦʜʠʢʘ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʛʘʨʤʦʥʠʢʠ ʵʪʠʭ ʚʘʨʠʘʮʠʡ 

ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʥʦʤʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʣʦʢʘʣʴʥʦʛʦ ʦʪʢʣʠʢʘ ʛʝʦʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ, ʦʪʨʘʞʘʶʱʠʭ ʘʢʪʠʚʠʟʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʟʝʤʥʦʡ ʢʦʨʝ ʠ ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʨʦʚʝʜʝʥʳ ʩʨʘʚʥʝʥʠʷ ʨʘʩʯʝʪʦʚ ʧʦ ʩʪʘʨʦʡ ʠ ʥʦʚʦʡ ʤʝʪʦʜʠʢʘʤ ʜʣʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʇʝʪʨʠʥʝ, ʍʦʨʚʘʪʠʷ (2020ʛ.M=6.4).  
ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʢʦʚʦʨʦʜʢʠʥ ʖ.ʇ.   ʀʟʫʯʝʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʤʝʪʦʜʘʤʠ ʤʘʛʥʠʪʦʤʝʪʨʠʠ. -ʄ.: 

ʀʌɿ ɸʅ ʉʉʉʈ, 1985. 

2. ɻʨʠʛʦʨʷʥ ɸ.ɻ. ʀʟʤʝʥʝʥʠʷ ʣʦʢʘʣʴʥʦʛʦ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʥʝʰʥʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘ 
ʧʨʠʤʝʨʝ ɸʨʤʝʥʠʠ.// çʌʠʟʠʢʘ ɿʝʤʣʠè, 2007, ˉ6.   

mailto:ag-grig@ifz.ru
mailto:kkkh@izmiran.ru


ПРОГНОЗ-2026: Сборник тезисов Секция 3. Прогнозирование вариаций геомагнитного 
поля и геомагнитной активности 

84 
 

ГЛОБАЛЬНЫЕ ВЫСОКОШИРОТНЫЕ ВОЗМУЩЕНИЯ В НАЧАЛЕ 

БОЛЬШОЙ МАГНИТНОЙ БУРИ 10 ОКТЯБРЯ 2024 г. 
 

ɻʨʦʤʦʚʘ ʃ.ʀ.
 1
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ʈʘʩʩʤʦʪʨʝʥʳ ʥʝʪʠʧʠʯʥʳʝ ʧʦʣʷʨʥʳʝ ʛʝʦʤʘʛʥʠʪʥʳʝ ʚʦʟʤʫʱʝʥʠʷ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʜʭʦʜʦʤ ʢ ʤʘʛʥʠʪʦʩʬʝʨʝ ɿʝʤʣʠ ʦʙʰʠʨʥʦʡ ʦʙʣʘʩʪʠ ʩʞʘʪʦʡ 

ʧʣʘʟʤʳ (Sheath) ʥʘ ʧʝʨʝʜʥʝʤ ʢʨʘʝ ʤʘʛʥʠʪʥʦʛʦ ʦʙʣʘʢʘ, ʚʳʟʚʘʚʰʝʛʦ 

ʵʢʩʪʨʝʤʘʣʴʥʦ ʙʦʣʴʰʫʶ ʤʘʛʥʠʪʥʫʶ ʙʫʨʶ 10 ʦʢʪʷʙʨʷ 2024 ʛ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʨʝʛʠʩʪʨʘʮʠʠ ʤʘʛʥʠʪʦʤʝʪʨʦʚ ʧʣʘʥʝʪʘʨʥʳʭ 

ʩʝʪʝʡ IMAGE, SuperMAG, INTERMAGNET ʠ ʛʣʦʙʘʣʴʥʳʭ ʢʘʨʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʦʥʦʩʬʝʨʥʳʭ ʠ ʧʨʦʜʦʣʴʥʳʭ ʪʦʢʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 

ʠʟʤʝʨʝʥʠʷʭ 66 ʥʠʟʢʦ-ʦʨʙʠʪʘʣʴʥʳʭ ʩʧʫʪʥʠʢʦʚ ʧʨʦʝʢʪʘ AMPERE,ʘ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʥʝʦʙʳʯʥʳʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʵʬʬʝʢʪʦʚ ʚ ʚʳʩʦʢʠʭ 

ʰʠʨʦʪʘʭ: (1) ɺʥʝʟʘʧʥʦʝ ʥʘʯʘʣʦ ʙʫʨʠ (SC), ʧʨʦʠʟʦʰʝʜʰʝʝ ʧʨʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ Bz- ʠ ɺʫ-ʢʦʤʧʦʥʝʥʪʘʭ ʄʄʇ, ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʨʘʟʚʠʪʠʝʤ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʣʝʚʦʚʨʘʱʘʶʱʝʛʦʩʷ ʚʠʭʨʷ ʧʦʣʷʨʥʳʭ ʠʦʥʦʩʬʝʨʥʳʭ ʪʦʢʦʚ ʩ 

ʮʝʥʪʨʦʤ ʚʙʣʠʟʠ ʧʦʣʶʩʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʝʟʢʦʤ ʣʦʢʘʣʴʥʦʤ ʫʩʠʣʝʥʠʠ 

ʚʳʪʝʢʘʶʱʝʛʦ ʧʨʦʜʦʣʴʥʦʛʦ ʪʦʢʘ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʰʠʨʦʪ, ʯʪʦ ʙʳʣʦ 

ʧʦʜʪʚʝʨʞʜʝʥʦ  ʠʟʤʝʨʝʥʠʷʤʠ ʥʘ 66 ʥʠʟʢʦ-ʦʨʙʠʪʘʣʴʥʳʭ ʩʧʫʪʥʠʢʦʚ ʧʨʦʝʢʪʘ 

AMPERE. (2) ʉʤʝʥʘ ʟʥʘʢʘ Bz- ʠ ɺʫ-ʢʦʤʧʦʥʝʥʪ ʄʄʇ ʧʨʠʚʝʣʘ ʢ ʨʘʟʚʠʪʠʶ 

ʦʛʨʦʤʥʦʛʦ ʙʫʭʪʦʦʙʨʘʟʥʦʛʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʚʦʟʤʫʱʝʥʠʷ ʩ 

ʘʤʧʣʠʪʫʜʦʡ ʜʦ ~ -4000 ʥʊʣ ʚ ʫʪʨʝʥʥʝʤ (07-08 MLT) ʩʝʢʪʦʨʝ ʚʳʩʦʢʠʭ ʰʠʨʦʪ. 

ʆʥʦ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʜʚʫʭ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʠʦʥʦʩʬʝʨʥʳʭ 

ʚʠʭʨʝʡ ʩ ʮʝʥʪʨʘʤʠ ʥʘ ʰʠʨʦʪʝ ~75 MLAT ʚ ʫʪʨʝʥʥʝʤ ʠ ʚʝʯʝʨʥʝʤ ʩʝʢʪʦʨʘʭ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦʙ ʫʩʠʣʝʥʠʠ ʢʦʥʚʝʢʪʠʚʥʳʭ ʪʦʢʦʚ. (3) ɺ 

ʦʢʦʣʦʧʦʣʫʜʝʥʥʦʤ ʩʝʢʪʦʨʝ ʧʦʣʷʨʥʳʭ ʰʠʨʦʪ ʥʘʧʨʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʜʞʝʪʘ 

ʙʳʩʪʨʦ ʤʝʥʷʣʦʩʴ ʩ ʚʦʩʪʦʯʥʦʛʦ ʥʘ ʟʘʧʘʜʥʦʝ, ʩʣʝʜʫʷ ʟʘ ʠʟʤʝʥʝʥʠʷʤʠ ʟʥʘʢʘ ɺʫ 

ʄʄʇ. ʉʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʨʘʩʩʤʦʪʨʝʥʥʦʝ ʚʳʰʝ ʤʘʛʥʠʪʥʦʝ ʚʦʟʤʫʱʝʥʠʝ, 

ʧʨʝʜʩʪʘʚʣʷʣʦ ʩʦʙʦʡ ʥʝ ʢʣʘʩʩʠʯʝʩʢʫʶ (Akasofu-type) ʩʫʙʙʫʨʶ, ʘ ʷʚʣʷʣʦʩʴ 

ʢʦʥʚʝʢʪʠʚʥʦʡ ʤʘʛʥʠʪʥʦʡ ʙʫʭʪʦʡ, ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʙʳʪʴ 

ʦʪʨʠʮʘʪʝʣʴʥʘʷ Bz-ʢʦʤʧʦʥʝʥʪʘ ʄʄʇ ʥʘ ʬʦʥʝ ʦʯʝʥʴ ʙʦʣʴʰʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʦʚ ʚ ʧʦʣʫʜʝʥʥʦʤ 

ʩʝʢʪʦʨʝ ʧʦʣʷʨʥʳʭ ʰʠʨʦʪ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʟʥʘʢʦʤ By-ʢʦʤʧʦʥʝʥʪʳ ʄʄʇ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʚʳʩʦʢʦʰʠʨʦʪʥʳʝ ʛʝʦʤʘʛʥʠʪʥʳʝ ʵʬʬʝʢʪʳ, 

ʚʳʟʚʘʥʥʳʝ ʧʦʜʭʦʜʦʤ ʢ ɿʝʤʣʝ ʦʙʣʘʩʪʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ 

(Sheath), ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠ ʚʝʣʠʯʠʥʦʡ By- ʠ Bz-ʢʦʤʧʦʥʝʥʪ 

ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 
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ʇʨʠ ʚʦʟʤʫʱʝʥʠʷʭ ʥʘ ʉʦʣʥʮʝ ʠ ʚ ʤʝʞʧʣʘʥʝʪʥʦʡ ʩʨʝʜʝ ʠʦʥʦʩʬʝʨʥʳʝ 

ʚʦʟʤʫʱʝʥʠʷ ʯʘʩʪʦ ʦʧʝʨʝʞʘʶʪ ʧʨʦʷʚʣʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʦʡ ʙʫʨʠ [1-2]. ʎʝʣʴʶ 

ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʦʥʦʩʬʝʨʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʜʣʷ 

ʧʨʦʛʥʦʟʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʝʦʤʘʛʥʠʪʥʦʡ ʙʫʨʠ, ʚʳʨʘʞʝʥʥʦʡ ʤʠʥʠʤʘʣʴʥʳʤ 

ʟʥʘʯʝʥʠʝʤ ʜʦʣʛʦʪʥʦ-ʩʠʤʤʝʪʨʠʯʥʦʛʦ SYM-H ʠʥʜʝʢʩʘ, ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ Dst 

ʠʥʜʝʢʩʫ. ʀʦʥʦʩʬʝʨʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʦʙʳʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʢʣʦʥʝʥʠʝʤ 

ʨʝʛʫʣʷʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʧʣʘʟʤʳ NmF2, ʚʳʩʦʪʳ 

ʤʘʢʩʠʤʫʤʘ hmF2 ʠ ʧʦʣʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʊɽʉ) ʦʪ ʩʧʦʢʦʡʥʦʛʦ 

ʬʦʥʦʚʦʛʦ ʫʨʦʚʥʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʨʘʩʰʠʨʠʤ ʩʧʠʩʦʢ ʠʦʥʦʩʬʝʨʥʳʭ 

ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʨʴ, ʚʢʣʶʯʠʚ ʚ ʥʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʘ ʩʫʪʢʠ 

ʟʥʘʯʝʥʠʝ ʊɽʉmax, ʥʘʙʣʶʜʘʶʱʝʝʩʷ ʚ ʧʠʢʝ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʘʥʦʤʘʣʠʠ ʚ 

ʠʦʥʠʟʘʮʠʠ ʠ ʜʝʤʦʥʩʪʨʠʨʫʶʱʝʝ ʵʬʬʝʢʪ ʥʘʩʳʱʝʥʠʷ ʧʨʠ ʚʳʩʦʢʦʡ ʩʦʣʥʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ [3].  

ʄʦʜʝʣʴ SYM-Hmin ʩʪʨʦʠʪʩʷ ʧʦ ʜʘʥʥʳʤ 84ʭ ʤʠʥʠʤʘʣʴʥʳʭ 

ʥʘʙʣʶʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ SYM-H ʟʘ ʢʘʞʜʳʡ ʤʝʩʷʮ ʚ 25ʤ ʩʦʣʥʝʯʥʦʤ ʮʠʢʣʝ ʟʘ 

2019-2025ʛʛ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ SYM-Hmin ʤʳ 

ʠʩʧʦʣʴʟʫʝʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʘ ʧʨʝʜʳʜʫʱʠʝ ʩʫʪʢʠ ʟʥʘʯʝʥʠʝ TECmax ʧʦ ʢʘʨʪʘʤ 

jplr, uqrg ʠ uadg GIM-TEC, ʝʞʝʜʥʝʚʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʪʦʢʘ ʩʦʣʥʝʯʥʦʛʦ 

ʨʘʜʠʦʠʟʣʫʯʝʥʠʷ F10.7, ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʣʘʥʝʪʘʨʥʦʛʦ ʠʦʥʦʩʬʝʨʥʦʛʦ 

ʠʥʜʝʢʩʘ Wp ʟʘ 24ʯ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʤʦʤʝʥʪʫ SYM-Hmin. 

ʇʦ ʤʝʪʦʜʫ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʧʦʩʪʨʦʝʥʘ ʜʚʫ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ SYM-Hmin(TECmax, Wp) ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ R
2
 @ 0.85. ʄʦʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʨʦʛʥʦʟʘ 

ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʧʨʠ ʟʘʧʫʩʢʘʭ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ, ʜʣʷ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʨʘʜʠʦʩʚʷʟʠ. 
 

ʃʠʪʝʨʘʪʫʨʘ 
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ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʫʙʙʫʨʠ ʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʥʩʠʚʥʦ ʠʩʩʣʝʜʫʶʪʩʷ ʢʘʢ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʪʘʢ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠ, ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ ʯʝʪʢʦʡ ʬʦʨʤʫʣʠʨʦʚʢʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʙʙʫʨʠ, ʥʝʨʝʜʢʦ ʚʦʟʥʠʢʘʶʪ ʜʠʩʢʫʩʩʠʠ, 

ʢʘʢʠʝ ʤʘʛʥʠʪʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʩʫʙʙʫʨʷʤ, ʘ ʢʘʢʠʝ ʥʝʪ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʢʘʢ ʦ ʩʣʦʞʥʦʩʪʠ ʵʪʦʛʦ ʷʚʣʝʥʠʷ, ʪʘʢ ʠ ʦ ʪʦʤ, ʯʪʦ ʚ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ ʤʦʛʫʪ ʠʤʝʪʴ ʤʝʩʪʦ ʨʘʟʥʳʝ ʚʠʜʳ 

ʤʘʛʥʠʪʦʩʬʝʨʥʳʭ ʩʫʙʙʫʨʴ, ʚʳʟʚʘʥʥʳʝ ʨʘʟʣʠʯʥʳʤʠ ʜʨʘʡʚʝʨʘʤʠ ʠʣʠ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʠʩʩʣʝʜʫʝʤ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ 

ʦʯʝʥʴ ʠʥʪʝʥʩʠʚʥʳʭ ʩʫʙʙʫʨʴ (ʩʫʧʝʨʩʫʙʙʫʨʴ) ʠ ʠʭ ʚʦʟʤʦʞʥʫʶ ʩʚʷʟʴ ʩ ʮʠʢʣʘʤʠ 

ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʊʝʨʤʠʥ çʩʫʧʝʨʩʫʙʙʫʨʷè ʙʳʣ ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥ ʚ 

ʨʘʙʦʪʝ [1]. ʉʫʧʝʨʩʫʙʙʫʨʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʫʙʙʫʨʷ ʩ ʠʥʜʝʢʩʦʤ SML < ï2500 

ʥʊʣ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʟʥʘʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʳʤ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʢʘʯʝʩʪʚʝ ʦʮʝʥʢʠ, ʧʦʩʢʦʣʴʢʫ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʠʩʘʥʠʝ 

ʷʚʣʝʥʠʷ ʚʘʞʥʦ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʯʝʥʴ ʠʥʪʝʥʩʠʚʥʳʭ ʩʫʙʙʫʨʴ. ɹʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʧʝʨʩʫʙʙʫʨʠ ð ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʦʝ ʷʚʣʝʥʠʝ, 

ʥʘʙʣʶʜʘʝʤʦʝ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚʦ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʳʭ ʤʘʛʥʠʪʥʳʭ ʙʫʨʴ ʠ 

ʩʫʧʝʨʙʫʨʴ, ʚʳʟʚʘʥʥʳʭ ʚʳʙʨʦʩʘʤʠ ʢʦʨʦʥʘʣʴʥʦʡ ʤʘʩʩʳ (CME), ʢʦʛʜʘ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʶʞʥʦʛʦ ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ [2]. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʩʫʧʝʨʩʫʙʙʫʨʠ ʠʤʝʶʪ ʠʥʫʶ ʵʚʦʣʶʮʠʶ ʘʚʨʦʨʘʣʴʥʦʡ ʟʦʥʳ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʡ 

ʭʘʨʘʢʪʝʨ ʤʘʛʥʠʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ, ʩʚʷʟʘʥʥʳʡ ʩ ʨʘʟʚʠʪʠʝʤ ʦʯʝʥʴ 

ʧʨʦʪʷʞʝʥʥʦʛʦ ʠʥʪʝʥʩʠʚʥʦʛʦ ʟʘʧʘʜʥʦʛʦ ʵʣʝʢʪʨʦʜʞʝʪʘ [3]. ɺ ʜʦʢʣʘʜʝ 

ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʩʫʧʝʨʩʫʙʙʫʨʴ ʚʦ ʚʨʝʤʷ ʧʦʩʣʝʜʥʠʭ ʩʫʧʝʨʙʫʨʴ 25-ʛʦ 

ʩʦʣʥʝʯʥʦʛʦ ʮʠʢʣʘ, ʚ ʤʘʝ ʠ ʦʢʪʷʙʨʝ 2024 ʛʦʜʘ, ʦʙʩʫʞʜʘʶʪʩʷ ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʦʪʣʠʯʠʷ ʦʪ ʩʫʧʝʨʩʫʙʙʫʨʴ ʚʦ ʚʨʝʤʷ 24 ʮʠʢʣʘ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʳʝ ʤʝʞʧʣʘʥʝʪʥʳʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʧʨʠʚʝʩʪʠ ʢ ʠʥʦʤʫ 

ʨʘʟʚʠʪʠʶ ʚʦʟʤʫʱʝʥʠʡ.  
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ʆʧʘʩʥʦʩʪʴ ʛʝʦʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʪʦʢʦʚ (ɻʀʊ) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʵʪʠ 

ʠʥʪʝʥʩʠʚʥʳʝ ʪʦʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʛʨʦʟʫ ʜʣʷ ʨʘʙʦʪʳ ʃʕʇ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʠʚʦʜʷʪ ʢ ʩʙʦʷʤ ʚ ʨʘʙʦʪʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʜʩʪʘʥʮʠʷʭ, ʘ 

ʪʘʢʞʝ ʥʘʨʫʰʘʶʪ ʨʘʙʦʪʫ ʩʠʩʪʝʤ ʢʘʪʦʜʥʦʡ ʟʘʱʠʪʳ ʥʝʬʪʝʧʨʦʚʦʜʦʚ ʠ 

ʘʚʪʦʤʘʪʠʢʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ [1]. ɻʀʊ ʚʦʟʥʠʢʘʶʪ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʷʪ ʩʠʣʴʥʳʝ 

ʤʘʛʥʠʪʦʩʬʝʨʥʳʝ ʚʦʟʤʫʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʙʳʩʪʨʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (dB/dt), ʧʨʠ ʵʪʦʤ ʧʨʠʯʠʥʦʡ ɻʀʊ ʤʦʞʝʪ ʙʳʪʴ ʧʨʘʢʪʠʯʝʩʢʠ 

ʣʶʙʦʡ ʪʦʢ, ʚʦʟʥʠʢʘʶʱʠʡ ʧʨʠ ʨʘʟʚʠʪʠʠ ʤʘʛʥʠʪʦʩʬʝʨʥʦʛʦ ʚʦʟʤʫʱʝʥʠʷ, ʢʘʢ 

ʧʨʠ ʨʘʟʚʠʪʠʠ ʠʤʧʫʣʴʩʘ ʚʥʝʟʘʧʥʦʛʦ ʥʘʯʘʣʘ ʙʫʨʠ (SC), ʨʝʟʢʦʤ ʫʩʠʣʝʥʠʠ 

ʢʦʣʴʮʝʚʦʛʦ ʪʦʢʘ, ʫʩʠʣʝʥʠʠ ʘʚʨʦʨʘʣʴʥʦʛʦ ʵʣʝʢʪʨʦʜʞʝʪʘ, ʛʝʥʝʨʘʮʠʠ 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʧʫʣʴʩʘʮʠʡ. ɺ ʘʚʨʦʨʘʣʴʥʦʡ ʠ ʩʫʙʘʚʨʦʨʘʣʴʥʦʡ ʦʙʣʘʩʪʷʭ 

ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʷʚʣʷʶʪʩʷ ʵʣʝʢʪʨʦʜʞʝʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʫʙʙʫʨʷʤʠ ʠ 

ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʤʘʛʥʠʪʥʳʤʠ ʧʫʣʴʩʘʮʠʷʤʠ ʚ ʜʠʘʧʘʟʦʥʝ Pc5/Pi3 [2]. 

ʀʩʧʦʣʴʟʫʷ ʧʨʷʤʳʝ ʠʟʤʝʨʝʥʠʷ ɻʀʊ ʚ ʥʝʡʪʨʘʣʷʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʝʩʢʦʣʴʢʠʭ ʪʦʯʢʘʭ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ ʂʘʨʝʣʦ-ʂʦʣʴʩʢʦʡ ʣʠʥʠʠ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ (ɺʳʭʦʜʥʦʡ, ʈʝʚʜʘ, ʃʦʫʭʠ), ʧʨʦʚʝʜʝʥ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ 

ʚʦʟʤʦʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ɻʀʊ ʜʣʷ ʩʣʦʞʥʦʛʦ ʩʦʙʳʪʠʷ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ, 

ʥʘʙʣʶʜʘʚʰʝʛʦʩʷ 12-13 ʥʦʷʙʨʷ 2025 ʛʦʜʘ. ɺʦ ʚʨʝʤʷ ʵʪʦʛʦ ʩʦʙʳʪʠʷ ʥʘ 

ʧʦʜʩʪʘʥʮʠʷʭ ʉʝʚʝʨʦ-ɿʘʧʘʜʘ ʈʦʩʩʠʠ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʦʜʠʥ ʠʟ ʩʘʤʳʭ 

ʩʠʣʴʥʳʭ ʧʠʢʦʚ ɻʀʊ ~75 (100) ɸ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʥʘ ʩʪʘʥʮʠʠ ɺʳʭʦʜʥʦʡ 

(VKH) ʚ ~ 00:40 UT 12 ʥʦʷʙʨʷ 2025 ʛʦʜʘ ʚʦ ʚʨʝʤʷ ʛʣʘʚʥʦʡ ʬʘʟʳ ʙʫʨʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ɻʀʊ ~ 25 ɸ ʥʘʙʣʶʜʘʣʩʷ ʥʘ VKH ʥʝʤʥʦʛʦ ʧʦʟʞʝ ~ 03:00 UT 12 ʥʦʷʙʨʷ. 

ɺʦ ʚʨʝʤʷ ʬʘʟʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʳʝ ɻʀʊ ~15 ɸ ʪʘʢʞʝ ʙʳʣʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ~00:30 UT 13 ʥʦʷʙʨʷ. ʇʦ ʜʘʥʥʳʤ ʩʝʪʠ ʤʘʛʥʠʪʦʤʝʪʨʦʚ 

IMAGE ʠ ʙʘʟʝ ʜʘʥʥʳʭ OMNI ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ  r ʤʝʞʧʣʘʥʝʪʥʳʝ ʠ 

ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ ʵʪʠʭ ʠʥʪʝʥʩʠʚʥʳʭ ɻʀʊ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʘʤʳʡ 

ʩʠʣʴʥʳʡ ɻʀʊ 12 ʥʦʷʙʨʷ, ʚʝʨʦʷʪʥʦ, ʙʳʣ ʩʚʷʟʘʥ ʩ ʨʘʟʚʠʪʠʝʤ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ 

çʨʘʩʰʠʨʝʥʥʦʡè ʩʫʙʙʫʨʠ, ʢʦʪʦʨʘʷ ʦʙʳʯʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ 

ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ.  
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ОСОБЕННОСТИ SC-СОБЫТИЙ С 1-СЕК РАЗРЕШЕНИЕМ, ВЫЗВАННЫХ 

МЕЖПЛАНЕТНЫМИ УДАРНЫМИ ВОЛНАМИ, 

РАСПРОСТРАНЯЮЩИМИСЯ ПОД МАЛЫМ УГЛОМ ОТНОСИТЕЛЬНО 

НАПРАВЛЕНИЯ «СОЛНЦЕ-ЗЕМЛЯ»  
 

ɿʘʛʘʡʥʦʚʘ ʖ.ʉ.
1
, ɻʨʦʤʦʚ ʉ.ɺ.

1
, ɻʨʦʤʦʚʘ ʃ.ʀ.

1
, ʌʘʡʥʰʪʝʡʥ ɺ.ɻ.

2
 

1
ʀɿʄʀʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 

2
ʀʉɿʌ ʉʆ ʈɸʅ (ʀʉɿʌ ʉʆ ʈɸʅ), ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 

yuliazag@izmiran.ru   
 

ʅʘ ʧʨʠʤʝʨʝ SC-ʩʦʙʳʪʠʡ, ʚʳʟʚʘʥʥʳʭ ʤʝʞʧʣʘʥʝʪʥʳʤʠ ʫʜʘʨʥʳʤʠ ʚʦʣʥʘʤʠ 

(ʄʋɺ) ʩ ʤʘʣʳʤ ʫʛʣʦʤ ʦʪʢʣʦʥʝʥʠʷ ʥʦʨʤʘʣʠ ʢ ʠʭ ʬʨʦʥʪʫ ʢ ʣʠʥʠʠ çʉʦʣʥʮʝ-

ɿʝʤʣʷè, ʠʩʩʣʝʜʦʚʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʨʝʛʠʩʪʨʘʮʠʠ ʚʥʝʟʘʧʥʦʛʦ ʥʘʯʘʣʘ (SC) ʠ 

ʛʣʘʚʥʦʛʦ ʠʤʧʫʣʴʩʘ (MI) ʢʘʢ ʬʫʥʢʮʠʡ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʠ 

ɺʩʝʤʠʨʥʦʛʦ ʚʨʝʤʝʥʠ t. ɺʩʝʛʦ ʦʪʦʙʨʘʥʦ 9 SC-ʩʦʙʳʪʠʡ: 1 - 06.05.2015, 2 - 

09.11.2016, 3 - 16.06.2012, 4 - 17.03.2013, 5 - 19.07.2016, 6 - 19.08.2022, 7 - 

19.12.2015, 8 - 22.01.2012, 9 - 22.06.2012. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʤʝʥʪʦʚ SC ʠ MI 

ʚʟʷʪʳ ʜʘʥʥʳʝ ʩ 1-ʩʝʢ ʚʨʝʤʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʩ ʨʘʟʥʳʭ ʤʘʛʥʠʪʥʳʭ ʩʪʘʥʮʠʡ 

ʩʝʪʠ INTERMAGNET (https://www.intermagnet.org). ɺʳʷʚʣʝʥʳ ʩʪʘʥʮʠʠ, 

ʧʝʨʚʳʤʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʚʰʠʤʠ SC ʠ MI ʚ ʢʘʞʜʦʤ ʨʘʩʩʤʦʪʨʝʥʥʦʤ SC-

ʩʦʙʳʪʠʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʣʠʥʝʡʥʳʝ ʧʨʦʝʢʮʠʦʥʥʳʝ ʩʢʦʨʦʩʪʠ Jlin ʩʚʷʟʘʥʥʳʭ ʩ 

SC-ʩʦʙʳʪʠʷʤʠ ʂɺʄ ʚʙʣʠʟʠ ʉʦʣʥʮʘ (r<8RSun), ʘ ʪʘʢʞʝ ʩʢʦʨʦʩʪʠ 

ʤʝʞʧʣʘʥʝʪʥʳʭ ʂɺʄ JICME ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʄʋɺ JSS, ʟʘʤʝʪʥʦ 

ʨʘʟʣʠʯʘʶʪʩʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ ʪʘʢʞʝ ʟʘʤʝʪʥʦʝ ʨʘʟʣʠʯʠʝ ʨʘʟʥʠʮʳ ʤʦʤʝʥʪʦʚ 

ʨʝʛʠʩʪʨʘʮʠʠ SC DtSC ʠ MI DtMI ʤʝʞʜʫ ʧʝʨʚʦʡ ʠ ʧʦʩʣʝʜʥʝʡ ʩʪʘʥʮʠʷʤʠ ʚ 

ʢʘʞʜʦʤ SC-ʩʦʙʳʪʠʠ. ɺ ʩʨʝʜʥʝʤ, ʯʝʤ ʙʦʣʴʰʝ Jlin,JICME ʠ JSS, ʪʝʤ ʤʝʥʴʰʝ DtSC 

ʠ DtMI. ʅʘ ʈʠʩ. 1ʘ ʧʨʠʚʦʜʠʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ Dt ʦʪ JICME. ʊʘʢʞʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ, 

ʯʝʤ ʧʦʟʞʝ ʩʪʘʥʮʠʷ ʨʝʛʠʩʪʨʠʨʫʝʪ SC ʠ MI ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʥʮʠʠ, ʧʝʨʚʦʡ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʚʰʝʡ ʚʥʝʟʘʧʥʦʝ ʥʘʯʘʣʦ ʙʫʨʠ, ʪʝʤ ʤʝʥʴʰʝ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ 

ʤʝʞʜʫ ʨʝʛʠʩʪʨʘʮʠʝʡ SC ʠ MI DT=¼DtSC-DtMI¼(ʩʤ. ʧʨʠʤʝʨ ʜʣʷ SC-ʩʦʙʳʪʠʷ ʦʪ 

19.12.2015 ʥʘ ʈʠʩ. 1ʙ). ʅʘ ʈʠʩ. 1ʚ ʧʨʠʚʝʜʝʥʳ ʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʜʣʷ 

ʟʘʚʠʩʠʤʦʩʪʝʡ DT ʦʪ ʚʨʝʤʝʥʠ tN ʨʝʛʠʩʪʨʘʮʠʠ SC ʩʪʘʥʮʠʝʡ ʩ ʧʦʨʷʜʢʦʚʳʤ 

ʥʦʤʝʨʦʤ N ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʡ ʩʪʘʥʮʠʠ ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ SC-ʩʦʙʳʪʠʡ. 

 
ʈʠʩʫʥʦʢ 1  
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АВРОРАЛЬНОЕ КИЛОМЕТРОВОЕ РАДИОИЗЛУЧЕНИЕ КАК 

ИНДИКАТОР ГЕОМАГНИТНОЙ АКТИВНОСТИ 
 

ʂʦʣʧʘʢ ɺ.ʀ.
1,2

, ʄʦʛʠʣʝʚʩʢʠʡ ʄ.ʄ.
1
, ʏʫʛʫʥʠʥ ɼ.ɺ.

1
, ʏʝʨʥʳʰʦʚ ɸ.ɸ.

1
, 

ʄʦʠʩʝʝʥʢʦ ʀ.ʃ.
1 

1
ʀʂʀ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

2
ʀɿʄʀʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 

lera.kolpak@yandex.ru  
 

ɸʚʨʦʨʘʣʴʥʦʝ ʢʠʣʦʤʝʪʨʦʚʦʝ ʨʘʜʠʦʠʟʣʫʯʝʥʠʝ (ɸʂʈ) ʬʦʨʤʠʨʫʝʪʩʷ ʚ 

ʚʳʩʦʢʦʰʠʨʦʪʥʳʭ ʦʙʣʘʩʪʷʭ ʤʘʛʥʠʪʦʩʬʝʨʳ ɿʝʤʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ 

ʮʠʢʣʦʪʨʦʥʥʦʡ ʤʘʟʝʨʥʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ [1]. ʈʘʥʝʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʪʦʢ ʤʦʱʥʦʩʪʠ ɸʂʈ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʛʝʦʤʘʛʥʠʪʥʳʤʠ 

ʠʥʜʝʢʩʘʤʠ AE, Kp ʠ Dst ʧʨʠ ʩʣʘʙʦʡ ʠ ʫʤʝʨʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ KpÓ4 ʠ Dst<(ï50) ʪʘʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʩʣʘʙʝʚʘʝʪ ʠʟ-ʟʘ 

ʦʛʨʘʥʠʯʝʥʠʷ ʫʩʢʦʨʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ [2]. ɺ ʨʘʙʦʪʝ [3] ʚʚʦʜʠʪʩʷ ʧʦʥʷʪʠʝ ɸʂʈ-

ʠʥʜʝʢʩʘ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʪʦʢ ʤʦʱʥʦʩʪʠ 

ʘʚʨʦʨʘʣʴʥʦʛʦ ʢʠʣʦʤʝʪʨʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 50 ʜʦ 800 ʢɻʮ. 

ʕʪʦʪ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠʤʝʥʷʣʩʷ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʩ ʠʥʜʝʢʩʦʤ 

ʘʚʨʦʨʘʣʴʥʦʛʦ ʵʣʝʢʪʨʦʜʞʝʪʘ AE, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʳʣʘ ʟʘʤʝʯʝʥʘ ʭʦʨʦʰʘʷ 

ʢʦʨʨʝʣʷʮʠʷ ʜʚʫʭ ʠʥʜʝʢʩʦʚ, ʧʨʠ ʫʩʣʦʚʠʠ, ʢʦʛʜʘ ʩʧʫʪʥʠʢ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ 

ʢʦʥʫʩʘ ʠʟʣʫʯʝʥʠʷ. ɿʘʚʠʩʠʤʦʩʪʴ ɸʂʈ ʦʪ ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʪʦ ʠʟʣʫʯʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ 

ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʆʜʥʘʢʦ ʚ ʨʘʙʦʪʝ [4] ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦ 

ʜʣʠʪʝʣʴʥʳʤ ʥʘʙʣʶʜʝʥʠʷʤ ʠʟʣʫʯʝʥʠʡ ʥʘ ʩʧʫʪʥʠʢʝ WIND ʯʘʩʪʦʪʘ 

ʨʝʛʠʩʪʨʘʮʠʠ ɸʂʈ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʦʪʠʚʦʬʘʟʝ ʩ ʮʠʢʣʦʤ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ: 

ʚ ʧʝʨʠʦʜ ʩʣʘʙʦʡ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʩʨʝʜʥʝʤ ɸʂʈ ʥʘʙʣʶʜʘʝʪʩʷ ~25 ʜʥʝʡ 

ʚ ʤʝʩʷʮ, ʘ ʚ ʧʝʨʠʦʜ ʩʠʣʴʥʦʡ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʯʘʩʪʦʪʘ ʨʝʛʠʩʪʨʘʮʠʠ ɸʂʈ 

ʫʤʝʥʴʰʘʝʪʩʷ ʚ 3 ʨʘʟʘ. ʊʘʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʠʟʤʝʥʝʥʠʷʤʠ 

ʫʩʣʦʚʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ɸʂʈ ʚ ʥʝʦʜʥʦʨʦʜʥʦʡ ʧʣʘʟʤʝ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ, ʯʪʦ 

ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɸʂʈ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ 

ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʛʨʘʥʪ ˉ 25-12-00059). 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. Wu C.S., Lee L.C. A theory of the terrestrial kilometric radiation // Astrophys. J. V. 230. 

P. 621. 1979. 

2. Murata T. et al. Correlations of AKR index with Kp and Dst indices // Proc. NIPR 

Symp. Upper Atmos. Phys. V. 10, P. 64-68. 1997. 

3. Kurth W. S. et al. Auroral kilometric radiation and the auroral electrojet index for the 

January 1997 magnetic cloud event // Geophys. Resh. Lett. V. 25. N 15. P. 3027-3030. 1998. 

4. ʂʦʣʧʘʢ ɺ. ʀ. ʠ ʜʨ. ʇʘʨʘʜʦʢʩʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʘʚʨʦʨʘʣʴʥʦʛʦ ʢʠʣʦʤʝʪʨʦʚʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʦʪ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ // ɼʦʢʣʘʜʳ ʈɸʅ. ʌʠʟʠʢʘ, ʪʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ. ʊ. 519. 

ˉ 6. ʉ. 26-29. 2024. 
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ВЗАИМОДЕЙСТВИЕ ЭЛЕКТРОМАГНИТНОЙ ТУРБУЛЕНТНОСТИ В 

ФОРШОКЕ С ГОЛОВНОЙ УДАРНОЙ ВОЛНЫ ЗЕМЛИ: ГЛОБАЛЬНАЯ 

ГИБРИДНАЯ МОДЕЛЬ  
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ʈʘʩʩʤʦʪʨʝʥʳ ʩʚʦʡʩʪʚʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʝʡ 

ʧʝʨʝʜ ʬʨʦʥʪʦʤ ʛʦʣʦʚʥʦʡ ʫʜʘʨʥʦʡ ʚʦʣʥʳ (ʋɺ) ɿʝʤʣʠ ʚ ʛʣʦʙʘʣʴʥʦʡ ʛʠʙʨʠʜʥʦʡ 

ʤʦʜʝʣʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʩʣʫʯʘʠ ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʨʘʜʠʘʣʴʥʦ ʦ ʉʦʣʥʮʘ ʢ ɿʝʤʣʝ, ʘ ʪʘʢʞʝ ʧʦʜ ʥʝʙʦʣʴʰʠʤ ʫʛʣʦʤ ʢ 

ʧʣʦʩʢʦʩʪʠ ʵʢʣʠʧʪʠʢʠ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʚ ʦʙʣʘʩʪʠ, ʛʜʝ ʛʦʣʦʚʥʘʷ ʋɺ 

ʧʨʦʜʦʣʴʥʘ, ʦʙʨʘʟʫʝʪʩʷ ʬʦʨʰʦʢ, ʟʘʧʦʣʥʝʥʥʳʡ ʦʪʨʘʞʝʥʥʳʤʠ ʦʪ ʬʨʦʥʪʘ 

ʥʘʜʪʝʧʣʦʚʳʤʠ ʯʘʩʪʠʮʘʤʠ ʠ ʚʦʟʥʠʢʘʶʱʠʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʢʘʯʢʠ 

ʥʝʫʩʪʦʡʯʠʚʦʩʪʝʡ ʢʦʩʳʤʠ ʩʞʠʤʘʝʤʳʤʠ ʚʦʣʥʘʤʠ. ɺʦʟʥʠʢʘʶʱʠʝ ʫʯʘʩʪʢʠ 

ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʩʥʦʩʷʪʩʷ ʩʦʣʥʝʯʥʳʤ ʚʝʪʨʦʤ ʢ ʫʜʘʨʥʦʤʫ ʬʨʦʥʪʫ, ʥʘ 

ʚʨʝʤʷ ʧʨʦʛʠʙʘʷ ʝʛʦ ʚ ʪʦʯʢʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʬʦʨʤʠʨʫʝʪʩʷ 

ʩʣʦʞʥʘʷ ʩʪʨʫʢʪʫʨʘ ʬʨʦʥʪʘ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦʪʦʢʦʚ 

ʦʪʨʘʞʝʥʥʳʭ ʠʦʥʦʚ. ʅʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʣʦʪʥʦʩʪʠ, ʧʨʦʥʠʢʘʷ ʚ ʦʙʣʘʩʪʴ ʟʘ 

ʬʨʦʥʪʦʤ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʧʣʦʪʥʷʶʪʩʷ ʠʟ-ʟʘ ʩʞʘʪʠʷ ʠ ʚʳʟʳʚʘʶʪ ʧʦʷʚʣʝʥʠʝ 

ʚʳʪʷʥʫʪʳʭ ʚʠʭʨʝʡ ʧʦʚʳʰʝʥʥʦʛʦ ʧʦʣʷ ʚ ʤʘʛʥʠʪʦʩʣʦʝ.  

ɼʣʷ ʦʙʝʠʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʧʦʣʷ ʧʦʩʪʨʦʝʥʳ ʩʧʝʢʪʨʳ 

ʬʣʫʢʪʫʘʮʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʦʙʣʘʩʪʷʭ ʬʦʨʰʦʢʘ. ʌʦʨʤʘ 

ʩʧʝʢʪʨʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʦʨʜʠʥʘʪʳ, ʥʦ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʯʘʩʪʠ ʤʦʞʝʪ ʙʳʪʴ 

ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʘ ʩʪʝʧʝʥʥʦʡ ʬʫʥʢʮʠʝʡ. 

  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʛʨʘʥʪ ˉ25-72-20007). 
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КОГНИТИВНЫЙ ВЕЙВЛЕТ-АНАЛИЗ ГЕОМАГНИТНЫХ ДАННЫХ И 

НАБЛЮДЕНИЙ НЕЙТРОННЫХ МОНИТОРОВ В ПЕРИОД СОБЫТИЙ 9-

13 НОЯБРЯ 2025 Г.  
 

ʄʘʥʜʨʠʢʦʚʘ ʆ.ɺ., ʇʦʣʦʟʦʚ ʖ.ɸ., ʄʘʥʜʨʠʢʦʚʘ ɹ.ʉ., ʍʦʤʫʪʦʚ ʉ.ʖ., 

ɻʚʦʟʜʘʨʝʚ ɸ.ʖ. 

ʀʂʀʈ ɼɺʆ ʈɸʅ, ʩ. ʇʘʨʘʪʫʥʢʘ, ʂʘʤʯʘʪʩʢʠʡ ʢʨʘʡ, ʈʦʩʩʠʷ 
oksanam1@mail.ru   

 

ʀʟʫʯʝʥ ʧʝʨʠʦʜ 9-13 ʥʦʷʙʨʷ 2025_ʛ., ʩʦʜʝʨʞʘʱʠʡ ʩʠʣʴʥʫʶ ʨʘʩʰʠʨʝʥʥʫʶ 

ʩʫʙʙʫʨʶ (9-10 ʥʦʷʙʨʷ), GLE-ʩʦʙʳʪʠʝ (11 ʥʦʷʙʨʷ, GLE 77) ʠ ʩʠʣʴʥʫʶ 

ʛʝʦʤʘʛʥʠʪʥʫʶ ʙʫʨʶ (11-13 ʥʦʷʙʨʷ). ʅʘ ʦʩʥʦʚʝ ʢʦʛʥʠʪʠʚʥʦʡ ʚʝʡʚʣʝʪ-

ʤʝʪʦʜʠʢʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʝʢʫʥʜʥʳʝ ʤʘʛʥʠʪʥʳʝ ʜʘʥʥʳʝ ʦʙʩʝʨʚʘʪʦʨʠʡ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʩʝʛʤʝʥʪʘ ʈʦʩʩʠʠ (ʀʂʀʈ ɼɺʆ ʈɸʅ) ʠ ʥʘʙʣʶʜʝʥʠʷ ʩʝʪʠ 

ʥʘʟʝʤʥʳʭ ʥʝʡʪʨʦʥʥʳʭ ʤʦʥʠʪʦʨʦʚ [nmdb.eu]. ɺʳʷʚʣʝʥʳ ʟʘʤʝʪʥʳʝ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (AE-ʠʥʜʝʢʩʦʤ, 

ʤʝʞʧʣʘʥʝʪʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ B) ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʚʘʨʠʘʮʠʡ ʜʘʥʥʳʭ ʥʝʡʪʨʦʥʥʳʭ ʤʦʥʠʪʦʨʦʚ I (ʧʦʣʫʯʝʥʥʦʡ ʥʘ ʦʩʥʦʚʝ 

ʢʦʛʥʠʪʠʚʥʦʡ ʚʝʡʚʣʝʪ-ʤʝʪʦʜʠʢʠ) (ʨʠʩ.1). ʇʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʠʢʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʝʩʧʝʯʠʣʠ ʙʦʣʝʝ ʪʦʯʥʫʶ ʦʮʝʥʢʫ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʩ ʚʨʝʤʝʥʥʳʤʠ ʟʘʜʝʨʞʢʘʤʠ ʥʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ 

(ʨʠʩ.1). ʈʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʪʦʜʠʢʠ 

ʜʣʷ ʨʘʥʥʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ (GLE ʠ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʨʴ). ʈʘʙʦʪʘ 

ʚʳʧʦʣʥʝʥʘ ʟʘ ʩʯʝʪ ɻɿ ʀʂʀʈ ɼɺʆ ʈɸʅ (ʨʝʛ. ˉ ʪʝʤʳ 124012300245-2). 
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ОСОБЕННОСТИ КИНЕТИКИ ИОНОВ В ХОДЕ 

БЕССТОЛКНОВИТЕЛЬНОГО МАГНИТНОГО ПЕРЕСОЕДИНЕНИЯ 
 

ʇʘʨʘʤʦʥʠʢ ʀ.ʇ.
1
, ɼʠʚʠʥ ɸ.ɺ.

1
, ʏʞʫʥ ɼ.

1
, ʉʝʤʝʥʦʚ ɺ.ʉ.

1
 

1
ʉʇʙɻʋ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

igorparamonik@gmail.com  
 

ʄʘʛʥʠʪʥʦʝ ʧʝʨʝʩʦʝʜʠʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʧʣʘʟʤʝʥʥʳʤ 

ʧʨʦʮʝʩʩʦʤ, ʦʪʚʝʯʘʶʱʠʤ ʟʘ ʙʳʩʪʨʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʵʥʝʨʛʠʠ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʚ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʯʘʩʪʠʮ ʠ ʥʘʛʨʝʚ ʧʣʘʟʤʳ. ɺ ʤʘʛʥʠʪʦʩʬʝʨʥʦʡ 

ʬʠʟʠʢʝ ʝʛʦ ʠʟʫʯʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʩʫʙʙʫʨʴ, ʧʦʣʷʨʥʳʭ ʩʠʷʥʠʡ ʠ ʫʩʢʦʨʝʥʠʷ ʯʘʩʪʠʮ 

ʨʘʜʠʘʮʠʦʥʥʳʭ ʧʦʷʩʦʚ ɿʝʤʣʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʜʘʯʠ 

ʵʥʝʨʛʠʠ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʢ ʚʥʫʪʨʝʥʥʝʡ ʤʘʛʥʠʪʦʩʬʝʨʝ. 

ʇʨʠ ʙʝʩʩʪʦʣʢʥʦʚʠʪʝʣʴʥʦʤ ʤʘʛʥʠʪʥʦʤ ʧʝʨʝʩʦʝʜʠʥʝʥʠʠ ʨʘʟʜʝʣʝʥʠʝ 

ʜʚʠʞʝʥʠʷ ʠʦʥʦʚ ʠ ʵʣʝʢʪʨʦʥʦʚ ʬʦʨʤʠʨʫʝʪ ʤʥʦʛʦʤʘʩʰʪʘʙʥʫʶ ʜʠʬʬʫʟʠʦʥʥʫʶ 

ʦʙʣʘʩʪʴ. ʀʦʥʥʘʷ ʜʠʬʬʫʟʠʦʥʥʘʷ ʦʙʣʘʩʪʴ (IDR) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʝʥʴʰʫʶ ʧʦ 

ʨʘʟʤʝʨʘʤ ʵʣʝʢʪʨʦʥʥʫʶ ʜʠʬʬʫʟʠʦʥʥʫʶ ʦʙʣʘʩʪʴ (EDR), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʪʦʢʦʚʦʡ ʩʠʩʪʝʤʳ ʍʦʣʣʘ ʠ ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʝʡ ʭʦʣʣʦʚʩʢʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. ʕʪʦ ʧʦʣʝ ʵʬʬʝʢʪʠʚʥʦ ʫʩʢʦʨʷʝʪ ʠʦʥʳ ʚʙʣʠʟʠ 

ʜʠʬʬʫʟʠʦʥʥʦʡ ʦʙʣʘʩʪʠ ʠ ʩʝʧʘʨʘʪʨʠʩ, ʦʩʦʙʝʥʥʦ ʚ ʨʝʞʠʤʘʭ ʩ ʥʘʣʠʯʠʝʤ 

ʭʦʣʦʜʥʳʭ ʠʦʥʦʚ, ʩʫʱʝʩʪʚʝʥʥʦ ʜʝʬʦʨʤʠʨʫʷ ʠʭ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ 

ʩʢʦʨʦʩʪʷʤ (VDF). 

ʉ ʧʦʤʦʱʴʶ 2.5D ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʝʪʦʜʦʤ çʏʘʩʪʠʮʘ-ʚ-

ʷʯʝʡʢʝè (Particle-in-Cell, PIC) ʤʳ ʠʩʩʣʝʜʫʝʤ ʵʚʦʣʶʮʠʶ ʠʦʥʥʦʡ VDF ʧʦ ʤʝʨʝ 

ʝʸ ʧʨʦʭʦʞʜʝʥʠʷ ʯʝʨʝʟ ʦʙʣʘʩʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʩʢʦʨʝʥʠʷ: ʜʠʬʬʫʟʠʦʥʥʫʶ 

ʦʙʣʘʩʪʴ ʠ ʩʝʧʘʨʘʪʨʠʩʫ. ʅʘʙʣʶʜʘʝʤʦʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʵʪʠʭ 

ʦʙʣʘʩʪʷʭ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʫʩʢʦʨʝʥʥʳʭ ʧʫʯʢʦʚ, ʧʦ 

ʦʪʜʝʣʴʥʦʩʪʠ ʙʦʣʝʝ ʭʦʣʦʜʥʳʭ, ʯʝʤ ʚʩʷ ʧʦʧʫʣʷʮʠʷ. ʋʤʝʥʴʰʝʥʠʝ ʪʝʧʣʦʚʦʛʦ 

ʨʘʟʙʨʦʩʘ ʯʘʩʪʠʮ ʚ ʧʫʯʢʘʭ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʧʨʦʩʪʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʴʶ ʦʜʥʦʤʦʤʝʥʪʥʦʛʦ ʧʨʠʨʘʱʝʥʠʝ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʚʳʜʝʣʝʥʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʜʣʷ ʢʘʞʜʦʡ ʯʘʩʪʠʮʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʨʘʙʦʪʝ. ʊʘʢʦʡ ʤʝʭʘʥʠʟʤ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʦʭʣʘʞʜʝʥʠʝ ʠʦʥʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʴʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ ʦʙʣʘʩʪʠ ʚʪʝʢʘʥʠʷ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʯʠʩʣʝʥʥʳʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪʦʚʳʭ ʯʘʩʪʠʮ. 
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АНАЛИЗ ЭФФЕКТИВНОСТИ СЕРВИСА ПРОГНОЗИРОВАНИЯ 

ГЕОМАГНИТНЫХ БУРЬ STORMFOCUS 
 

ʇʦʜʣʘʜʯʠʢʦʚʘ ʊ.ɺ.ĭ, ʇʝʪʨʫʢʦʚʠʯ ɸ.ɸ.Į 
ĭʉʢʦʣʢʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

Įʀʥʩʪʠʪʫʪ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

t.podladchikova@skoltech.ru  

 

ɻʝʦʤʘʛʥʠʪʥʳʝ ʙʫʨʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʸʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʩʧʫʪʥʠʢʦʚʳʭ 

ʩʠʩʪʝʤ, ʵʥʝʨʛʦʩʝʪʝʡ ʠ ʨʘʜʠʦʩʚʷʟʠ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʦʧʝʨʘʪʠʚʥʳʡ ʧʨʦʛʥʦʟ ʦʜʥʦʡ 

ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ. ʇʨʝʜʩʪʘʚʣʝʥ ʩʝʨʚʠʩ StormFocus, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʡ ʥʘ ʧʦʨʪʘʣʝ SpaceWeather.Ru ʩ 2011 ʛ. ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʧʨʦʛʥʦʟ ʦʞʠʜʘʝʤʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʝʦʤʘʛʥʠʪʥʦʡ ʙʫʨʠ ʧʦ ʠʥʜʝʢʩʫ Dst ʟʘ 

ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʜʦ ʝʸ ʥʘʩʪʫʧʣʝʥʠʷ [1, 2]. ɺʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʩʣʫʞʘʪ 

ʠʟʤʝʨʝʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʠ ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʄʄʇ) ʚ 

ʪʦʯʢʝ ʣʠʙʨʘʮʠʠ L1; ʧʨʦʛʥʦʟ ʦʙʥʦʚʣʷʝʪʩʷ ʝʞʝʯʘʩʥʦ. 

ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʣʝʞʠʪ ʵʢʩʪʨʘʧʦʣʷʮʠʷ ʤʦʜʝʣʠ Dst ʪʠʧʘ ɹʸʨʪʦʥʘ ʧʨʠ 

ʜʦʧʫʱʝʥʠʠ ʦ ʧʦʩʪʦʷʥʩʪʚʝ ʬʫʥʢʮʠʠ ʥʘʢʘʯʢʠ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ [2]. ʇʨʦʛʥʦʟ 

ʟʘʧʫʩʢʘʝʪʩʷ ʧʨʠ ʧʝʨʚʳʭ ʧʨʠʟʥʘʢʘʭ ʙʫʨʝʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʚ ʩʦʣʥʝʯʥʦʤ ʚʝʪʨʝ. 

ɼʣʷ çʨʝʟʢʠʭè ʙʫʨʴ ð ʧʨʠ ʦʪʯʸʪʣʠʚʦʤ ʩʢʘʯʢʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ὠὄί ð ʩʝʨʚʠʩ 

ʚʳʜʘʸʪ ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ʧʨʝʜʝʣʳ ʦʞʠʜʘʝʤʦʛʦ ʧʠʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ Ὀίὸ; ʜʣʷ 

çʧʦʩʪʝʧʝʥʥʳʭè ʙʫʨʴ ʬʦʨʤʠʨʫʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ Ὀίὸ;. ɸʣʛʦʨʠʪʤ ʙʳʣ 

ʥʘʩʪʨʦʝʥ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 1995ï2010 ʛʛ. 

ʇʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʨʘʙʦʪʳ ʩʝʨʚʠʩʘ ʟʘ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ  

ʩ 2011 ʛ. ɺ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 87% ʙʫʨʴ ʙʳʣʠ ʚʝʨʥʦ ʧʨʝʜʩʢʘʟʘʥʳ; 

ʧʨʠ ʨʝʘʥʘʣʠʟʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʠʥʘʣʴʥʳʭ ʜʘʥʥʳʭ OMNI ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʜʦʩʪʠʛʘʝʪ 97%. ʉʨʝʜʥʷʷ ʦʰʠʙʢʘ ʧʨʦʛʥʦʟʘ ʧʠʢʦʚʦʛʦ Ὀίὸ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

10%, ʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʚʳʜʘʸʪʩʷ ʚ ʩʨʝʜʥʝʤ ʟʘ 5ï6 ʯʘʩʦʚ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʧʠʢʘ 

ʙʫʨʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʦʰʠʙʦʢ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ð 

ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʦʧʝʨʘʪʠʚʥʳʤʠ ʠ ʬʠʥʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦ Dst, 

ʩʦʣʥʝʯʥʦʤʫ ʚʝʪʨʫ ʠ ʄʄʇ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʘʣʠʙʨʦʚʢʠ ʠ 

ʧʨʦʧʫʩʢʘʤʠ ʜʘʥʥʳʭ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʘʜʸʞʥʦʩʪʴ 

ʘʣʛʦʨʠʪʤʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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ИСПОЛЬЗОВАНИЕ АЛГОРИТМОВ МАШИННОГО ОБУЧЕНИЯ ДЛЯ 
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КОСМИЧЕСКИХ АППАРАТОВ 
 

ʇʷʪʠʢʦʧ ɸ.ɺ.
1
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ɻʝʦʤʘʛʥʠʪʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ ʢʦʩʤʠʯʝʩʢʦʡ 

ʧʦʛʦʜʳ, ʩʧʦʩʦʙʥʳʤ ʥʘʨʫʰʘʪʴ ʨʘʙʦʪʫ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ, ʨʘʜʠʦʩʚʷʟʠ ʠ 

ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʯʪʦ ʜʝʣʘʝʪ ʟʘʜʘʯʫ ʠʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦʡ. ʇʨʦʛʥʦʟ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʠʥʜʝʢʩʘ Dst [1] ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʧʘʨʘʤʝʪʨʘʭ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʠ ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʠʟʤʝʨʷʝʤʳʭ 

ʢʦʩʤʠʯʝʩʢʠʤʠ ʘʧʧʘʨʘʪʘʤʠ ʚ ʪʦʯʢʝ ʃʘʛʨʘʥʞʘ L1 ʤʝʞʜʫ ɿʝʤʣʝʡ ʠ ʉʦʣʥʮʝʤ. 

ʆʜʥʘʢʦ ʨʘʟʣʠʯʠʷ ʚ ʠʟʤʝʨʝʥʠʷʭ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ACE [2] ʠ DSCOVR 

[3] ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʠ ʧʨʷʤʦʤ 

ʧʝʨʝʥʦʩʝ ʦʙʫʯʝʥʠʷ ï ʧʝʨʝʢʨʸʩʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʤʦʜʝʣʝʡ. 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʜʦʤʝʥʥʦʡ ʘʜʘʧʪʘʮʠʠ, ʩʛʣʘʞʠʚʘʶʱʠʝ 

ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʧʫʪʥʠʢʦʚʳʤʠ ʜʘʥʥʳʤʠ ʯʝʨʝʟ ʦʪʦʙʨʘʞʝʥʠʝ ʦʜʥʦʛʦ ʜʦʤʝʥʘ ʚ 

ʜʨʫʛʦʡ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʧʘʨʘʤʝʪʨʦʚ ʤʝʞʧʣʘʥʝʪʥʦʡ ʩʨʝʜʳ ʠ 

ʟʥʘʯʝʥʠʡ Dst ʩ ʫʯʝʪʦʤ ʚʨʝʤʝʥʥʳʭ ʟʘʜʝʨʞʝʢ. ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʧʨʠʤʝʥʷʶʪʩʷ ʣʠʥʝʡʥʳʝ ʤʦʜʝʣʠ, ʛʨʘʜʠʝʥʪʥʳʡ ʙʫʩʪʠʥʛ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʘ ʜʣʷ 

ʘʜʘʧʪʘʮʠʠ ï ʣʠʥʝʡʥʳʝ ʤʝʪʦʜʳ, ʛʨʘʜʠʝʥʪʥʳʡ ʙʫʩʪʠʥʛ, ʤʝʪʦʜ ʧʨʦʝʢʮʠʠ ʥʘ 

ʣʘʪʝʥʪʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʜʦʤʝʥʥʦ-ʩʦʩʪʷʟʘʪʝʣʴʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ [4]. 

ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʩʮʝʥʘʨʠʠ ʘʜʘʧʪʘʮʠʠ DSCOVRŸACE ʠ ACEŸDSCOVR, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʦʙʝʩʧʝʯʝʥʠʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʛʥʦʟʘ; ʧʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʤʦʜʝʣʝʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʛʦʨʠʟʦʥʪʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʝʨʠʦʜʦʚ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʮʝʣʴʶ 

ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʘʥʥʳʭ ʦʙʦʠʭ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʠ ʜʦʤʝʥʥʦʡ ʘʜʘʧʪʘʮʠʠ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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2. Real-Time Solar Wind Data. https://www.nasa.gov/ace/. 

3. DSCOVR Space Weather Data Portal. https://solarsystem.nasa.gov/missions/DSCOVR/in-

depth/. 

4. Ganin Y., Ustinova E., Ajakan H., Germain P., Larochelle H., Laviolette F., Marchand M., 

Lempitsky V. Domain-Adversarial Training of Neural Networks // Journal of Machine 

Learning Research. ï 2016. ï Vol. 17, ˉ 1. ï P. 1ï35. 
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МОЖНО ЛИ ДОВЕРЯТЬ WEB-РЕСУРСУ OMNI? 

 

ʉʘʬʘʨʛʘʣʝʝʚ ɺ.ɺ. 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʬʠʣʠʘʣ ʠʥʩʪʠʪʫʪʘ ʟʝʤʥʦʛʦ ʤʘʛʥʝʪʠʟʤʘ, ʠʦʥʦʩʬʝʨʳ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ʠʤ. ʅ.ɺ. ʇʫʰʢʦʚʘ ʈɸʅ (ʉʇʙ ʀɿʄʀʈɸʅ), ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 

ʈʦʩʩʠʷ 
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ʉʦʣʥʝʯʥʦ-ʟʝʤʥʳʝ ʩʚʷʟʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʟʚʝʥʦʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ, ʧʦʩʢʦʣʴʢʫ ʯʝʨʝʟ ʥʠʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ 

ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʠ ʄʄʇ ʥʘ ʦʢʦʣʦʟʝʤʥʦʝ ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʄʦʥʠʪʦʨʠʥʛ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 200-250 RE ʦʪ 

ʜʥʝʚʥʦʡ ʤʘʛʥʠʪʦʩʬʝʨʳ, ʪʘʢ ʯʪʦ ʧʝʨʝʩʯʝʪ ʚʦʟʤʫʱʝʥʠʷ ʦʪ ʪʦʯʢʠ ʨʝʛʠʩʪʨʘʮʠʠ 

ʥʘ ʤʘʛʥʠʪʦʧʘʫʟʫ ʩʦʧʨʷʞʝʥ ʩ ʦʰʠʙʢʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʢʨʠʪʠʯʝʩʢʠʤʠ 

ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʦʧʨʦʩʘ. ɽʩʣʠ ʜʨʫʛʠʝ ʩʧʫʪʥʠʢʠ (THEMIS ʠʣʠ Geotail) 

ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʙʝʛʘʪʴ ʢ ʦʥʣʘʡʥ 

ʧʨʦʮʝʜʫʨʝ OMNIWeb, ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ ʧʦ ʢʦʪʦʨʦʡ ʙʝʟʦʛʦʚʦʨʦʯʥʦ ʚʝʨʠʪʴ 

ʥʝʣʴʟʷ. ʇʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʨʝʤʝʥʠ ʟʘʧʘʟʜʳʚʘʥʠʷ 

ʥʘʟʝʤʥʦʛʦ ʦʪʢʣʠʢʘ ʥʘ ʙʳʩʪʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʘʚʣʝʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ 

(ʩʦʙʳʪʠʷ SI) ʥʘ ʣʦʙʦʚʦʡ ʪʦʯʢʝ ʬʨʦʥʪʘ ʫʜʘʨʥʦʡ ʚʦʣʥʳ, ʨʘʩʩʯʠʪʘʥʥʦʝ ʦʥʣʘʡʥ 

ʧʦ ʧʨʦʛʨʘʤʤʝ OMNIWeb. ɿʘ ʧʝʨʠʦʜ ʩ 2001 ʧʦ 2023 ʛʛ ʙʳʣʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 104 ʩʦʙʳʪʠʷ SI. ɺ 42% ʠʟ ʥʠʭ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ 

ʘʥʦʤʘʣʴʥʦʝ ʚʨʝʤʷ ʟʘʧʘʟʜʳʚʘʥʠʷ, ʢʦʛʜʘ ʩʠʛʥʘʣ ʥʘ ɿʝʤʣʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ 

ʨʘʥʴʰʝ, ʯʝʤ ʥʘ ʬʨʦʥʪʝ ʫʜʘʨʥʦʡ ʚʦʣʥʳ, ʯʪʦ ʬʦʨʤʘʣʴʥʦ ʚʳʛʣʷʜʠʪ ʢʘʢ 

ʥʘʨʫʰʝʥʠʝ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ. ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʘʥʦʤʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʟʘʧʘʟʜʳʚʘʥʠʷ ~ 10 ʤʠʥʫʪ. ɼʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʰʠʙʢʘ 

ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʙʦʣʴʰʦʡ ʚʝʣʠʯʠʥʳ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ 

ʚʝʪʨʘ ʥʘ ʬʨʦʥʪʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪʢʣʠʢʘ ʤʘʛʥʠʪʦʩʬʝʨʳ ʥʘ ʙʳʩʪʨʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪ 

ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʢʦʛʜʘ OMNI ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʩʧʦʩʦʙʦʤ ʧʨʠʚʣʝʯʴ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʜʘʥʥʳʝ ʧʦ ʄʄʇ ʥʘ ʬʨʦʥʪʝ ʫʜʘʨʥʦʡ 

ʚʦʣʥʳ. 
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СРАВНИТЕЛЬНЫЙ ЭВОЛЮЦИОННЫЙ И СТАТИСТИЧЕСКИЙ АНАЛИЗ 

ГЕОМАГНИТНОЙ ЭНЕРГИИ 4-Х ИСТОРИЧЕСКИХ МОДЕЛЕЙ КАК 

ОСНОВА ДЛЯ ПРОГНОЗА И ЭПИГНОЗА 
 

ʉʪʘʨʯʝʥʢʦ ʉ.ɺ., ʗʢʦʚʣʝʚʘ ʉ.ɺ. 
ʀʥʩʪʠʪʫʪ ʟʝʤʥʦʛʦ ʤʘʛʥʝʪʠʟʤʘ, ʠʦʥʦʩʬʝʨʳ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ  

ʠʤ. ʅ.ɺ. ʇʫʰʢʦʚʘ ʈɸʅ (ʀɿʄʀʈɸʅ) ʊʨʦʠʮʢ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ  
sstarchenko@mail.ru; svyakov@inbox.ru  

 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʩʘʤʳʝ ʧʦʧʫʣʷʨʥʳʝ ʤʦʜʝʣʠ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ: 

BIGMUDIh.1 (1400-1920) ï ʄ1, GUFM1 (1590-1990) ï ʄ2, COV_OBS.x2 

(1840-2020) ï ʄ3 ʠ IGRF (1900-2025) ï ʄ4. ɺʝʣʠʯʠʥʘ ʛʝʦʤʘʛʥʠʪʥʦʡ ʵʥʝʨʛʠʠ 

ʧʦʣʫʯʝʥʘ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝʤ ʢʚʘʜʨʘʪʦʚ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʟʣʦʞʝʥʠ ̫ ʧʦ 

ʩʬʝʨʠʯʝʩʢʠʤ ʛʘʨʤʦʥʠʢʘʤ ʦʪ ʛʨʘʥʠʮʳ ʤʘʥʪʠ-̫ʷʜʨʦ. ʆʙʦʟʥʘʯʘʝʤ E ï ʚʩʶ 

ʵʥʝʨʛʠʶ, E1 ï ʝʝ ʜʠʧʦʣʴʥʫʶ ʢʦʤʧʦʥʝʥʪʫ, E2 ï ʢʚʘʜʨʫʧʦʣʴʥʫʶ ʠ ʪ.ʜ.  

ʉʨʘʚʥʝʥʠʝ ʵʚʦʣʶʮʠʠ E ʧʦ ʤʦʜʝʣʠ ʄ2 ʧʦʢʘʟʘʣʦ ʭʦʨʦʰʝʝ ʩʦʛʣʘʩʦʚʘʥʠʝ ʩ 

ʵʚʦʣʶʮʠʝʡ E ʜʣʷ ʄ1 ʩ ʥʘʯʘʣʘ XIX, ʘ ʜʣʷ ʄ3 ʩ ʥʘʯʘʣʘ XX ʚʝʢʘ. ɺ ʄ1 ʠ ʄ3 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʙʦʣʴʰʦʡ ʜʠʘʧʘʟʦʥ ʩʦʛʣʘʩʦʚʘʥʠʷ ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ. ʕʚʦʣʶʮʠʷ 

E1 ʚʟʘʠʤʥʦ ʩʦʛʣʘʩʦʚʘʥʘ ʜʣʷ ʚʩʝʭ ʤʦʜʝʣʝʡ ʣʠʰʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ ʩʝʨʝʜʠʥʳ 

XVIII ʜʦ ʥʘʯʘʣʘ XX ʚʝʢʘ, ʘ ʜʣʷ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʚʨʝʤʝʥ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʘʷ 

ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʠʟ-ʟʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠ ̫ʜʠʧʦʣʷ ʚ ʤʦʜʝʣʠ ʄ2. 

ʕʚʦʣʶʮʠ ̫ ʥʝʜʠʧʦʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪ E-E1 ʜʣʷ ʤʦʜʝʣʝʡ ʄ1 ʠ ʄ2 ʭʦʨʦʰʦ 

ʩʦʛʣʘʩʫʶʪʩʷ, ʘ ʜʣʷ ʄ3 ʥʘʙʣʶʜʘʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʩʫʱʝʩʪʚʝʥʥʘʷ 

ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʩ 1850 ʧʦ 1900.  

ʉʨʝʜʥʝʝ, ʤʝʜʠʘʥʘ ʠ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʤʦʜʘ ʜʣʷ ʚʩʝʭ ʤʦʜʝʣʝʡ 

ʥʘʭʦʜʷʪʩʷ ʚ ʫʟʢʦʤ ʜʠʘʧʘʟʦʥʝ ʦʪ 6.74 ʜʦ 7.18 ʕʜʞ. ʇʦʵʪʦʤʫ ʚʩʝ ʚʝʨʦʷʪʥʦʩʪʥʳʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʣʠʟʢʠ ʢ ʥʦʨʤʘʣʴʥʳʤ ʩ ʥʝʙʦʣʴʰʦʡ ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʴʶ ~1. 

ʉʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʪʦʣʴʢʦ ʵʢʩʮʝʩʩʳ. ʋ ʄ2 ʵʢʩʮʝʩʩ ʤʘʣ, ʜʣʷ ʄ1 ï 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʨʠʮʘʪʝʣʝʥ (ʪʷʞʝʣʳʝ ʭʚʦʩʪʳ) ʠ ʜʣʷ ʄ3 ʝʱʝ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʣʦʞʠʪʝʣʝʥ (ʧʠʢʦʚʳʝ ʤʦʜʳ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʭ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʘʭ ʤʳ 

ʚʧʦʣʥʝ ʤʦʞʝʤ ʧʦʣʫʯʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʝʝ ʦʧʠʩʘʥʠʝ ʛʝʦʤʘʛʥʠʪʥʦʡ 

ʵʥʝʨʛʠʠ, ʢʦʪʦʨʦʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʘʣʦʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʘʭ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʰ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʦʩʥʦʚʫ ʜʣʷ 

ʧʨʦʛʥʦʟʘ ʠ ʵʧʠʛʥʦʟʘ. ʅʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʳʤ ʚʨʝʤʝʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ ʷʚʣʷʝʪʩʷ 

XIX-XX ʚʝʢʘ, ʛʜʝ ʚʩʝ ʤʦʜʝʣʠ ʩʭʦʜʷʪʩʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʣʷ ʙʦʣʝʝ ʦʪʜʘʣʝʥʥʳʭ 

ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʦ ʧʦʩʨʝʜʩʪʚʦʤ 

ʫʧʦʤʷʥʫʪʦʛʦ ʵʧʠʛʥʦʟʘ. 
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ПРОСТРАНСТВЕННЫЙ МАСШТАБ КОГЕРЕНТНОСТИ ПУЛЬСАЦИЙ 

ДИАПАЗОНА Pc5-6/Pi3 ВБЛИЗИ МАГНИТОПАУЗЫ 
 

ʉʪʫʢʦʚ ɼ.ɸ.
1,2

, ʗʛʦʚʘ ʅ.ɺ.
 1

 
1
 ʀʌɿ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

2
ʀʉɿʌ ʉʆ ʈɸʅ, ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ  

dstkov922@yandex.ru   
 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʘʨʠʘʮʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʜʠʘʧʘʟʦʥʝ ʥʝʩʢʦʣʴʢʠʭ 

ʤʠʣʣʠʛʝʨʮ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʥʦʯʥʦʡ ʤʘʛʥʠʪʦʧʘʫʟʳ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʮʝʥʢʠ 

ʚʢʣʘʜʘ ʚ ʚʥʝ- ʠ ʚʥʫʪʨʠʤʘʛʥʠʪʦʩʬʝʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʠʩʪʦʯʥʠʢʦʚ ʛʝʦʤʘʛʥʠʪʥʳʭ ʧʫʣʴʩʘʮʠʡ Pc5-6/Pi3, ʢʦʪʦʨʳʝ ʥʘʙʣʶʜʘʶʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʩʪʦʷʥʥʦ ʚʦ ʚʥʝʰʥʝʡ ʤʘʛʥʠʪʦʩʬʝʨʝ ʠ ʚʳʩʦʢʦʰʠʨʦʪʥʳʭ 

ʦʙʣʘʩʪʷʭ ʥʘ ɿʝʤʣʝ. ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʨʦʜʦʣʞʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʘʩʰʪʘʙʦʚ 

ʢʦʛʝʨʝʥʪʥʦʩʪʠ ʜʣʠʥʥʦʧʝʨʠʦʜʥʳʭ ʚʘʨʠʘʮʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʙʣʠʟʠ 

ʤʘʛʥʠʪʦʧʘʫʟʳ, ʥʘʯʘʪʦʝ ʚ [1], ʛʜʝ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʛʝʨʝʥʪʥʦʩʪʠ 

Pc5-6/Pi3 ʦʪ ʜʣʠʥʳ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʤʘʩʰʪʘʙʫ ʢʦʛʝʨʝʥʪʥʦʩʪʠ Pc5-6/Pi3 ʚ ʙʣʠʞʥʝʤ 

ʤʘʛʥʠʪʦʩʬʝʨʥʦʤ ʭʚʦʩʪʝ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʦʙʣʘʩʪʷʭ ʤʘʛʥʠʪʦʩʣʦʷ.  ʀʩʩʣʝʜʫʝʪʩʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʛʝʨʝʥʪʥʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʧʫʪʥʠʢʘʤʠ (ʤʝʥʷʶʪʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ [0.1,10] RE,), ʧʦʣʦʞʝʥʠʷ ʧʘʨ ʩʧʫʪʥʠʢʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʤʘʛʥʠʪʦʧʘʫʟʳ (ʦʙʘ ʚ ʤʘʛʥʠʪʦʩʣʦʝ, ʦʙʘ ʚ ʭʚʦʩʪʝ), ʧʘʨʘʤʝʪʨʦʚ ʤʝʞʧʣʘʥʝʪʥʦʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ, ʚʢʣʶʯʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʣʫʢʪʫʘʮʠʡ ʚ 

ʪʦʤ ʞʝ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʛʨʘʥʪ ˉ 24-77-10012). 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʪʫʢʦʚ ɼ.ɸ., ʗʛʦʚʘ ʅ.ɺ. ɺʨʝʤʝʥʥʳʝ ʤʘʩʰʪʘʙʳ ʢʦʛʝʨʝʥʪʥʦʩʪʠ 

ʜʣʠʥʥʦʧʝʨʠʦʜʥʳʭ ʋʅʏ-ʚʘʨʠʘʮʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʦʢʨʝʩʪʥʦʩʪʠ 

ʥʦʯʥʦʡ ʤʘʛʥʠʪʦʧʘʫʟʳ. ʉʦʣʥʝʯʥʦ-ʟʝʤʥʘʷ ʬʠʟʠʢʘ. 2025, ʪ. 11, ˉ 3, ʩ. 

132ï142. DOI: 10.12737/szf-114202513. 
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РАЗЛИЧНЫЕ АСПЕКТЫ ПРОЯВЛЕНИЯ ГЕОМАГНИТНОЙ 

АКТИВНОСТИ: ПО РЕЗУЛЬТАТАМ ПРОЕКТА «ШУМАН»  
 

ʐʠʙʘʝʚ ʀ.ɻ.
1
, ʊʝʦʜʦʩʠʝʚ ɼ.

2
 

1
ʀɿʄʀʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 

2
ʀʂʀʊ ɹɸʅ, ʛ. ʉʦʬʠʷ, ɹʦʣʛʘʨʠʷ 

ishib@izmiran.ru  

 

 ʈʘʙʦʪʘ ʧʨʦʜʦʣʞʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʝʢʪʘ "ʐʫʤʘʥ" ʚʳʧʦʣʥʷʚʰʠʡʩʷ ʚ 

ʨʘʤʢʘʭ ʨʦʩʩʠʡʩʢʦ-ʙʦʣʛʘʨʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ (ʟʘʚʝʨʰʠʣʩʷ ʚ 2018 ʛ.) [1].  

ʌʠʢʩʠʨʦʚʘʣʠʩʴ ʪʨʠ ʤʘʛʥʠʪʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʜʚʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʦʛʠʙʘʶʱʘʷ 

ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ, ʚʨʝʤʷ ʢʚʘʥʪʦʚʘʥʠʷ 0.5 ʩʝʢ. 

ʂʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ 

ʢʘʢ ʵʧʠʟʦʜʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ (ʩʦʣʥʝʯʥʳʝ ʚʩʧʳʰʢʠ ʨʘʟʥʦʛʦ ʢʣʘʩʩʘ, 

ʧʨʦʭʦʞʜʝʥʠʝ ʛʨʦʟʦʚʳʭ ʦʙʣʘʢʦʚ), ʪʘʢ ʠ ʜʣʠʪʝʣʴʥʳʭ ʨʝʛʫʣʷʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 

(ʚʣʠʷʥʠʝ ʩʚʝʪʦʚʦʛʦ ʜʥʷ ʠ ʃʫʥʳ ʥʘ ʜʠʥʘʤʠʢʫ ʩʫʪʦʯʥʳʭ ʢʦʤʧʦʥʝʥʪ). ɹʳʣʠ 

ʦʪʤʝʯʝʥʳ ʧʝʨʠʦʜʳ ~9 ʠ 18 ʤʠʥʫʪ ʚ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ ʛʦʜʦʚʳʭ 

ʤʘʩʩʠʚʦʚ ɺ-ʢʦʤʧʦʥʝʥʪ. ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʢʘʢ 

ʤʠʥʫʪʥʳʭ, ʪʘʢ ʠ ʛʦʜʦʚʳʭ ʠʥʪʝʨʚʘʣʦʚ: ʣʫʥʥʳʡ ʧʝʨʠʦʜ ʠ 9-ʤʠʥʫʪʥʫʶ 

ʛʘʨʤʦʥʠʢʫ ʠʣʣʶʩʪʨʠʨʫʝʪ ʨʠʩʫʥʦʢ ʥʠʞʝ. 

ʊʘʢʞʝ ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ï ʩʦʧʦʩʪʘʚʣʝʥʘ ʚʨʝʤʝʥʥʘʷ 

ʜʠʥʘʤʠʢʘ ʩʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʛʝʦʤʘʛʥʠʪʥʳʭ ʢʦʤʧʦʥʝʥʪ c ʧʦʢʘʟʘʥʠʷʤʠ ʧʫʣʴʩʘ 

ʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʯʝʣʦʚʝʢʘ. 

   

 

 

 

 

 

 

 

 

 

 

 

 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʨʦʜʦʣʞʘʝʪ ʵʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʨʘʩʰʠʨʝʥʥʦʤ 

ʤʘʪʝʨʠʘʣʝ, ʫʧʦʨ ʜʝʣʘʝʪʩʷ ʥʘ ʘʥʘʣʠʟ ʦʪʢʣʠʢʦʚ ʚ ʜʠʘʧʘʟʦʥʝ 5 - 20 ʤʠʥʫʪ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. Kuksa Y., Shibaev I., Teodosiev D., Vojta J. Dynamics of regular and incidental 

events according to the magnetometric complex: materials of the "Schuman" 

project // Aerospace Research in Bulgaria. V. 28. P. 59-66. 2016.  
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ГЕОМАГНИТНЫЕ ПУЛЬСАЦИИ PC1-3 В МАГНИТОСФЕРЕ, ВЕРХНЕЙ 

ИОНОСФЕРЕ И НА ЗЕМЛЕ 
 

ʗʛʦʚʘ ʅ. ɺ., ʌʝʜʦʨʦʚ ɽ. ʅ., ʄʘʟʫʨ ʅ. ɻ. 
ʀʌɿ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

nyagova@ifz.ru 

 

ʀʩʩʣʝʜʫʶʪʩʷ ʯʘʩʪʦʪʳ ʧʦʷʚʣʝʥʠʷ ʠ ʩʧʝʢʪʨʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʫʣʴʩʘʮʠʡ 

Pʩ1-3 ʦʪ ʤʘʛʥʠʪʦʩʬʝʨʳ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚ MMS, 

SWARM ʠ ʥʘʟʝʤʥʳʭ ʩʪʘʥʮʠʡ. ɼʣʷ ʧʘʨ ʪʦʯʝʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʥʳʭ 

ʣʦʢʘʮʠʷʭ, ʠʩʩʣʝʜʫʝʪʩʷ ʩʧʝʢʪʨʘʣʴʥʘʷ ʢʦʛʝʨʝʥʪʥʦʩʪʴ ʠ ʨʘʟʥʦʩʪ ɹ ʬʘʟ. 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ, ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ 

ʨʘʩʯʝʪʘʤʠ ʧʨʦʭʦʞʜʝʥʠʷ ʘʣʴʚʝʥʦʚʩʢʦʛʦ ʧʫʯʢʘ ʢʦʥʝʯʥʦʡ ʪʦʣʱʠʥʳ ʯʝʨʝʟ 

ʢʚʘʟʠʨʝʘʣʴʥʫʶ ʠʦʥʦʩʬʝʨʫ [1]. ɺ ʧʣʘʟʤʦʩʬʝʨʝ ʚʙʣʠʟʠ ʧʣʘʟʤʦʧʘʫʟʳ ʯʘʩʪʦʪʘ 

ʧʦʷʚʣʝʥʠʷ ʧʫʣʴʩʘʮʠʡ Pc1 ʠ Pc3 ʚʳʰʝ, ʯʝʤ ʥʘ ɿʝʤʣʝ ʠ ʚ ʠʦʥʦʩʬʝʨʝ. ɺʦ 

ʚʥʝʰʥʝʡ ʧʣʘʟʤʦʩʬʝʨʝ ʜʦʤʠʥʠʨʫʶʪ Pc3 ʥʘ ʯʘʩʪʦʪʝ ʦʢʦʣʦ 50 ʤɻʮ, ʯʪʦ ʚʳʰʝ, 

ʯʝʤ ʚ ʩʦʧʨʷʞʝʥʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘ ɿʝʤʣʝ. ʂʨʦʤʝ ʪʠʧʠʯʥʳʭ Pc1 ʠ Pc3, ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʚʦʟʥʠʢʘʶʪ ʪʘʢʞʝ ʧʫʣʴʩʘʮʠʠ ʜʠʘʧʘʟʦʥʘ Pc2 (ʦʢʦʣʦ 100 ʤɻʮ), ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʚʳʩʰʠʤʠ ʛʘʨʤʦʥʠʢʘʤʠ çʢʣʘʩʩʠʯʝʩʢʠʭè Pc3, ʪʘʢ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʚʠʜʦʤ ʢʦʣʝʙʘʥʠʡ [2]. ʆʙʩʫʞʜʘʝʪʩʷ ʚʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʧʫʣʴʩʘʮʠʡ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʦʥʦʩʬʝʨʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʥʘ ʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʪ ʧʨʠʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʢ ɿʝʤʣʝ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀʌɿ ʈɸʅ  

ʃʠʪʝʨʘʪʫʨʘ 

1. Fedorov E.N., Pilipenko V.A., Engebretson M.J., Hartinger M.D. // J. 

Geophys. Res.: Space Phys.ð 2018.ð Vol. 123.ð P. 3965ï3982. DOI: 

10.1029/2018 JA025338. 

2. Yagova, N., Heilig, B., and Fedorov, E. Pc2-3 geomagnetic pulsations on 

the ground, in the ionosphere, and in the magnetosphere: MM100, CHAMP, 

and THEMIS observations // Ann. Geophys. 2015. Vol.  33, pp. 117-128, 

doi:10.5194/angeo-33-117-2015. 
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ФАЗОВЫЕ И АМПЛИТУДНЫЕ СООТНОШЕНИЯ СРЕДНЕ- И 

НИЗКОШИРОТНЫХ PC3-4 ПУЛЬСАЦИЙ В ПРИКЛАДНЫХ ЗАДАЧАХ  
 

ʗʛʦʚʘ ʅ.ɺ. 
ʀʌɿ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

nyagova@ifz.ru 

 

ɽʩʪʝʩʪʚʝʥʥʳʝ ʚʘʨʠʘʮʠʠ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʜʠʘʧʘʟʦʥʝ Pc3-4 ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʠʩʢʘ çʘʥʦʤʘʣʠʡè, ʪʦ ʝʩʪʴ ʩʠʛʥʘʣʦʚ ʥʝʤʘʛʥʠʪʦʩʬʝʨʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʥʘʧʨʠʤʝʨ ʩʝʡʩʤʦʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ. Pc3-4 ʪʘʢʞʝ ʧʨʠʚʦʜʷʪ ʢ 

ʚʦʟʙʫʞʜʝʥʠʶ ʛʝʦʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʪʦʢʦʚ ʥʘ ʩʨʝʜʥʠʭ ʠ ʥʠʟʢʠʭ ʰʠʨʦʪʘʭ. ʕʪʦ 

ʩʪʘʚʠʪ ʚʦʧʨʦʩ ʦ ʚʳʙʦʨʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʫʣʴʩʘʮʠʡ ʵʪʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʜʣʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. ʅʘʠʙʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʙʥʘʨʫʞʠʚʘʶʪ ʥʝ 

ʘʙʩʦʣʶʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʫʣʴʩʘʮʠʡ, ʘ ʬʘʟʦʚʳʝ ʠ ʘʤʧʣʠʪʫʜʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ 

ʜʣʷ ʢʚʘʟʠʩʦʧʨʷʞʝʥʥʳʭ ʧʘʨ ʩʪʘʥʮʠʡ. ʊʘʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʜʦʧʦʣʥʝʥʥʳʝ 

ʜʘʥʥʳʤʠ ʩʪʘʥʜʘʨʪʥʳʭ ʛʨʘʜʠʝʥʪʥʳʭ ʧʘʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʦʜʥʦʤ ʧʦʣʫʰʘʨʠʠ, 

ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ ʚʘʨʠʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʮʝʩʩʘʤʠ ʚ ʥʠʞʥʠʭ 

ʛʝʦʦʙʦʣʦʯʢʘʭ ʥʘ ʬʦʥʝ ʚʘʨʠʘʮʠʡ ʤʘʛʥʠʪʦʩʬʝʨʥʦ-ʠʦʥʦʩʬʝʨʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʶʪʩʷ ʬʘʟʦʚʳʝ ʠ ʘʤʧʣʠʪʫʜʥʳʝ 

ʩʦʦʪʥʦʰʝʥʠʷ ʩʨʝʜʥʝ- ʠ ʥʠʟʢʦʰʠʨʦʪʥʳʭ Pc3, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ 

ʨʝʛʠʦʥʘʭ. ɼʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʢʚʘʟʠʩʦʧʨʷʞʝʥʥʳʝ ʧʘʨʳ ʩʪʘʥʮʠʡ, 

ʪʘʢ ʠ ʧʘʨʳ ʚ ʦʜʥʦʤ ʧʦʣʫʰʘʨʠʠ. ʇʨʦʚʝʨʷʝʪʩʷ ʦʙʥʘʨʫʞʝʥʥʳʡ  ʚ [1] ʵʬʬʝʢʪ 

ʧʨʝʩʝʡʩʤʠʯʝʩʢʦʡ ʚʘʨʠʘʮʠʠ ʨʘʟʥʦʩʪʠ ʬʘʟ Pc3 ʥʘ ʢʚʘʟʠʩʦʧʨʷʞʝʥʥʦʡ ʧʘʨʝ 

ʩʪʘʥʮʠʡ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀʌɿ ʈɸʅ  

ʃʠʪʝʨʘʪʫʨʘ 

1. ʗʛʦʚʘ ʅ. ɺ. ʉʦʧʨʷʞʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 
ʧʫʣʴʩʘʮʠʡ Pc3-4 ʠ Pi ʚ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯʘʭ // ɼʚʘʜʮʘʪʴ ʧʝʨʚʘʷ ʝʞʝʛʦʜʥʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ çʌʠʟʠʢʘ ʧʣʘʟʤʳ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝè, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 9-

13 ʬʝʚʨʘʣʷ 2026 ʛ. 
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ВОЗМУЩЕНИЕ ГЕОМАГНИТНОГО ПОЛЯ В НАЧАЛЬНОЙ ФАЗЕ 

ЦУНАМИ 
 

ʉʦʨʦʢʠʥ ɺ.ʄ., ʗʱʝʥʢʦ ɸ.ʂ.  

ʀɿʄʀʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 

alexey_yaschenko@mail.ru   
 

ɹʳʩʪʨʘʷ ʜʝʬʦʨʤʘʮʠʷ ʜʥʘ ʦʢʝʘʥʘ ʚʦ ʚʨʝʤʷ ʧʦʜʚʦʜʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʧʨʠʚʦʜʠʪ ʢ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʜʚʠʞʝʥʠʶ ʧʨʦʚʦʜʷʱʝʡ ʤʦʨʩʢʦʡ ʚʦʜʳ ʚ 

ʛʝʦʤʘʛʥʠʪʥʦʤ ʧʦʣʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʦʢʝʘʥʝ ʚʦʟʥʠʢʘʝʪ ʠʤʧʫʣʴʩʥʳʡ 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. ɺʝʨʪʠʢʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʝʘʥʘ ʠʟʣʫʯʘʝʪ ʚ 

ʘʪʤʦʩʬʝʨʫ ʘʢʫʩʪʠʢʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʚʦʣʥʫ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʪʦʡ ʚʦʣʥʳ ʚ 

ʠʦʥʦʩʬʝʨʫ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʚ ʥʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ. 

ɺʦʟʥʠʢʘʶʱʠʝ ʜʚʘ ʪʦʢʘ ʛʝʥʝʨʠʨʫʶʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʠʤʧʫʣʴʩ ʚ ʩʠʩʪʝʤʝ 

ʤʦʨʩʢʘʷ ʩʨʝʜʘ ï ʠʦʥʦʩʬʝʨʘ. ʇʦʣʫʯʝʥʳ ʫʨʘʚʥʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ 

ʨʘʟʚʠʪ ʤʝʪʦʜ ʠʭ ʨʝʰʝʥʠʷ ʚ ʥʠʟʢʠʭ ʰʠʨʦʪʘʭ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʧʝʢʪʨʘʣʴʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʛʦʩʷ ʧʦʣʷ, ʥʘʡʜʝʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠʤʧʫʣʴʩʘ ʧʦʣʷ. ɻʝʦʤʘʛʥʠʪʥʦʝ ʚʦʟʤʫʱʝʥʠʝ, 

ʛʝʥʝʨʠʨʫʝʤʦʝ ʪʦʢʦʤ ʚ ʚʦʜʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʝʩʷʪʢʠ-ʩʦʪʥʠ 

ʤ/c, ʝʛʦ ʤʘʢʩʠʤʫʤ ʫʙʳʚʘʝʪ ʩ ʨʘʩʩʪʦʷʥʠʝʤ x  ʜʦ ʵʧʠʮʝʥʪʨʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 
2~1/ x  ʠ ʩʦʩʪʘʚʣʷʝʪ ~ 0.1 1ʥʊʣ-  ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 200 ʢʤ ʦʪ ʵʧʠʮʝʥʪʨʘ. 

ɻʝʦʤʘʛʥʠʪʥʦʝ ʚʦʟʤʫʱʝʥʠʝ, ʛʝʥʝʨʠʨʫʝʤʦʝ ʪʦʢʦʤ ʚ ʠʦʥʦʩʬʝʨʝ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʝʩʷʪʢʠ ʢʤ/c, ʝʛʦ ʤʘʢʩʠʤʫʤ ʫʙʳʚʘʝʪ 
1/2~1/ x  

ʠ ʩʦʩʪʘʚʣʷʝʪ ~1 10ʥʊʣ-  ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 500 ʢʤ ʦʪ ʵʧʠʮʝʥʪʨʘ. ʆʥʦ ʠʤʝʝʪ 

ʚʳʨʘʞʝʥʥʳʡ ʦʩʮʠʣʣʠʨʫʶʱʠʡ ʭʘʨʘʢʪʝʨ ʠ ʝʛʦ ʩʧʝʢʪʨ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʩʧʝʢʪʨʘ ʛʝʥʝʨʠʨʫʶʱʝʡ ʝʛʦ ʘʢʫʩʪʠʢʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʚʦʣʥʳ, ʠʤʝʷ ʥʘʙʦʨ 

ʤʘʢʩʠʤʫʤʦʚ ʩ ʯʘʩʪʦʪʘʤʠ  ( ) 35 20 10 ɻʮ-- Ö . ʆʙʩʫʞʜʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʝʛʠʩʪʨʘʮʠʠ ʩʠʛʥʘʣʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʠʣʠ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʠ ʚ 

ʠʦʥʦʩʬʝʨʝ. ɸʤʧʣʠʪʫʜʘ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʚʦʟʤʫʱʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʠʦʥʦʩʬʝʨʝ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ɻʈ ˉ 1021060808637-6-1.3.8 
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ПРОГНОЗ ПОТОКОВ РЕЛЯТИВИСТСКИХ ЭЛЕКТРОНОВ НА ГСО ПО 

ДАННЫМ ИСЗ GOES-15, 17 И 18 МЕТОДАМИ МАШИННОГО ОБУЧЕНИЯ 
 

ɸʟʨʘ-ɻʦʨʩʢʘʷ ʂ.ɾ.
1,2
, ʂʘʣʝʛʘʝʚ ɺ.ɺ.

1,2
, ɺʣʘʩʦʚʘ ʅ.ɸ.

2
 

ʌʠʟʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, ʄɻʋ,  ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

ʅʀʀʗʌ ʄɻʋ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

azragorskayaCG@my.msu.ru  

 

ʈʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʪʦʢʦʚ ʨʝʣʷʪʠʚʠʩʪʩʢʠʭ 

ʵʣʝʢʪʨʦʥʦʚ (ɽ>2 ʄʵɺ) ʥʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʦʡ ʦʨʙʠʪʝ ʥʘ ʪʨʠ ʜʥʷ ʚʧʝʨʝʜ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʀʩʧʦʣʴʟʦʚʘʥ ʥʘʙʦʨ ʜʘʥʥʳʭ, ʦʭʚʘʪʳʚʘʶʱʠʡ 

ʧʝʨʠʦʜ ʩ 2011 ʛ. ʧʦ ʤʘʨʪ 2026 ʛ. ʇʦʪʦʢʠ ʵʣʝʢʪʨʦʥʦʚ ʧʦʣʫʯʝʥʳ ʥʘ ʩʧʫʪʥʠʢʝ 

GOES-15 ʠ ʩʧʫʪʥʠʢʘʭ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ GOES-R, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʦʜʥʦʡ 

ʜʦʣʛʦʪʝ ~135Ü. ɼʘʥʥʳʝ ʩ 2011 ʛ. ʧʦ 2019 ʛ. ʧʦʣʫʯʝʥʳ ʥʘ ʢʦʩʤʠʯʝʩʢʦʤ 

ʘʧʧʘʨʘʪʝ GOES-15, ʩ 2020 ʛ. ʧʦ 2023 ʛ. ð ʥʘ ʩʧʫʪʥʠʢʝ GOES-17, ʘ ʩ 2023 ʛ. 

ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ð ʥʘ ʩʧʫʪʥʠʢʝ GOES-18. ɺ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ, ʧʦʣʫʯʘʝʤʳʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʠ ʥʝ ʷʚʣʷʶʱʠʝʩʷ ʧʨʦʠʟʚʦʜʥʳʤʠ ʦʪ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ: Kp, SYM-H ʠ AL-

ʠʥʜʝʢʩʳ, ʩʢʦʨʦʩʪʴ, ʧʣʦʪʥʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʠʦʥʦʚ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ, Bz 

ʢʦʤʧʦʥʝʥʪʘ ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ɼʣʷ ʧʦʪʦʢʦʚ ʵʣʝʢʪʨʦʥʦʚ 

ʚʳʧʦʣʥʝʥʘ ʢʘʣʠʙʨʦʚʢʘ ʠʟʤʝʨʝʥʠʡ ʤʝʞʜʫ ʩʧʫʪʥʠʢʘʤʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʠʟʤʝʨʝʥʠʷʭ GOES-18. ɼʣʷ ʩʥʠʞʝʥʠʷ ʦʙʲʝʤʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ CatBoost. ɺʨʝʤʷ 

ʟʘʧʘʟʜʳʚʘʥʠʷ ʚʳʙʨʘʥʦ ʥʘ ʦʩʥʦʚʝ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ (3 

ʩʫʪʦʢ). ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʤʦʜʝʣʠ ʧʨʦʚʝʜʝʥʘ ʢʨʦʩʩ-ʚʘʣʠʜʘʮʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʩʢʦʣʴʟʷʱʝʛʦ ʦʢʥʘ ʩ ʰʘʛʦʤ ʜʚʘ ʤʝʩʷʮʘ ʠ ʦʙʱʝʡ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ 6 ʣʝʪ. ɺʥʫʪʨʠ ʢʘʞʜʦʛʦ ʧʦʜʤʘʩʩʠʚʘ ʜʘʥʥʳʝ ʨʘʟʜʝʣʝʥʳ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 70% ʜʣʷ ʦʙʫʯʝʥʠʷ, 15% ʜʣʷ ʚʘʣʠʜʘʮʠʠ ʠ 15% ʜʣʷ 

ʪʝʩʪʠʨʦʚʘʥʠʷ. ɿʘ ~9 ʣʝʪ ʩʢʦʣʴʟʷʱʝʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʢʘʯʝʩʪʚʘ ʧʨʦʛʥʦʟʘ (R
2
) ʩʦʩʪʘʚʠʣʠ ʥʘ ʪʨʠ ʜʥʷ ʚʧʝʨʝʜ: 0.82, 0.62, 0.43. ʊʘʢʞʝ 

ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ ʚʳʙʦʨʢʠ 

ʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ. 
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ГАРМОНИЧЕСКАЯ МОДЕЛЬ ДЛЯ РАСЧЕТА ПАРАМЕТРОВ 

ПРЕДВЕСТНИКОВ ПРИБЛИЖАЮЩИХСЯ МЕЖПЛАНЕТНЫХ 

ВОЗМУЩЕНИЙ ПО МЕТОДУ КОЛЬЦА СТАНЦИЙ 
 

ɹʝʣʦʚ ʉ.ʄ.
1
, ʐʣʳʢ ʅ.ʉ.

1
, ɹʝʣʦʚ ɸ.ɺ.

1
, ɸʙʫʥʠʥʘ ʄ.ɸ.

1 

1
ʀɿʄʀʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 

sfrovis@gmail.com   
 

ʅʘʣʠʯʠʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʦʧʨʝʜʝʣʷʪʴ ʧʨʠʙʣʠʞʝʥʠʝ ʢ ɿʝʤʣʝ ʤʝʞʧʣʘʥʝʪʥʳʭ 

ʚʦʟʤʫʱʝʥʠʡ, ʩʧʦʩʦʙʥʳʭ ʚʳʟʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʌʦʨʙʫʰ-ʵʬʬʝʢʪʳ (ʌʕ) ʠ 

ʤʘʛʥʠʪʥʳʝ ʙʫʨʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʠ ʜʦ ʢʦʥʮʘ ʥʝ ʨʘʟʨʝʰʝʥʥʳʭ ʟʘʜʘʯ 

ʩʦʣʥʝʯʥʦ-ʟʝʤʥʦʡ ʬʠʟʠʢʠ. ɿʘʯʘʩʪʫʶ ʧʝʨʝʜ ʪʘʢʠʤʠ ʚʦʟʤʫʱʝʥʠʷʤʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʚ ʜʦʣʛʦʪʥʦ-ʚʨʝʤʝʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ (ʂʃ). ʅʘʠʙʦʣʝʝ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʪʠʧʘʤʠ 

ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʷʚʣʷʶʪʩʷ ʧʨʝʜʚʦʟʨʘʩʪʘʥʠʷ ʠ ʧʨʝʜʧʦʥʠʞʝʥʠʷ. ɺ ʨʘʙʦʪʝ [1] 

ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʌʕ ʠ ʚʨʫʯʥʫʶ ʦʧʨʝʜʝʣʝʥ ʨʷʜ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʚ ʚʘʨʠʘʮʠʷʭ ʂʃ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʄʝʪʦʜʘ ʂʦʣʴʮʘ 

ʉʪʘʥʮʠʡ [2].  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥʘ ʛʘʨʤʦʥʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʣʷ ʨʘʩʯʝʪʘ 

ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʂʃ, ʚʢʣʶʯʘʶʱʘʷ ʧʝʨʚʳʝ ʜʚʝ ʛʘʨʤʦʥʠʢʠ. ʊʘʢʘʷ 

ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʟʘ ʢʘʞʜʳʡ ʯʘʩ ʨʘʩʩʯʠʪʘʪʴ ʟʥʘʯʝʥʠʷ ʨʷʜʘ ʧʘʨʘʤʝʪʨʦʚ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʘʤʧʣʠʪʫʜʫ ʠ ʬʘʟʫ ʢʘʞʜʦʡ ʛʘʨʤʦʥʠʢʠ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʯʠʩʣʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʢʘʞʜʦʛʦ 

ʩʦʙʳʪʠʷ ʚ ʠʤʝʶʱʝʡʩʷ ʙʘʟʝ ʜʘʥʥʳʭ FEID (https://tools.izmiran.ru/feid). 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʨʘʙʦʪʝ [1] ʧʦʟʚʦʣʷʝʪ 

ʫʛʣʫʙʠʪʴ ʧʦʥʠʤʘʥʠʝ ʧʨʠʨʦʜʳ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʠ ʧʨʦʜʚʠʥʫʪʴʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʣʷ ʦʮʝʥʢʠ ʤʦʱʥʦʩʪʠ ʧʨʠʙʣʠʞʘʶʱʝʛʦʩʷ ʢ ɿʝʤʣʝ 

ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʚʦʟʤʫʱʝʥʠʷ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. ɹʝʣʦʚ ʉ.ʄ., ʐʣʳʢ ʅ.ʉ., ɸʙʫʥʠʥʘ ʄ.ɸ., ɹʝʣʦʚ ɸ.ɺ. ʇʦʜʭʦʜ ʢ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ 

ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʌʦʨʙʫʰ-ʵʬʬʝʢʪʦʚ // ɻʝʦʤʘʛʥʝʪʠʟʤ ʠ ʘʵʨʦʥʦʤʠʷ / Geomagnetism and 

Aeronomy. 2026. ʊ. 66. ˉ 2. ʉ. 324ï333. DOI: 10.7868/S3034502226020052 

2. ɸʙʫʥʠʥʘ ʄ.ɸ., ɹʝʣʦʚ ɸ.ɺ., ɽʨʦʰʝʥʢʦ ɽ.ɸ., ɸʙʫʥʠʥ ɸ.ɸ., ʆʣʝʥʝʚʘ ɺ.ɸ., ʗʥʢʝ ɺ.ɻ., 
ʄʝʣʢʫʤʷʥ ɸ.ɸ. ʄʝʪʦʜ ʢʦʣʴʮʘ ʩʪʘʥʮʠʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʘʨʠʘʮʠʡ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ: 

1. ʆʙʱʝʝ ʦʧʠʩʘʥʠʝ // ɻʝʦʤʘʛʥʝʪʠʟʤ ʠ ʘʵʨʦʥʦʤʠʷ. ʊ. 60. ˉ 1. ʉ. 41ï48. 2020. 

https://doi.org/10.31857/S0016794020010022 
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ВЛИЯНИЕ АКТИВНЫХ СОЛНЕЧНЫХ ОБЛАСТЕЙ НА ИЗМЕРЯЕМУЮ 

ОКОЛО ЗЕМЛИ СКОРОСТЬ СОЛНЕЧНОГО ВЕТРА 
 

ɹʦʛʘʯʸʚ ʉ.ɸ., ʂʠʨʠʯʝʥʢʦ ɸ.ʉ., ʈʝʚʘ ɸ.ɸ., ʃʦʙʦʜʘ ʀ.ʇ. 

ʀʂʀ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

bogachev.sergey@cosmos.ru  
 

ʀʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʧʨʦʩʘ ʦ 

ʚʣʠʷʥʠʠ ʘʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ (ɸʆ), ʥʘʙʣʶʜʘʶʱʠʭʩʷ ʥʘ ʩʦʣʥʝʯʥʦʤ ʜʠʩʢʝ, ʥʘ 

ʩʢʦʨʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʤʝʜʣʝʥʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ (ʉɺ) ʚ ʤʘʢʩʠʤʫʤʝ 

ʩʦʣʥʝʯʥʦʛʦ ʮʠʢʣʘ. ʈʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʨʠʙʦʨʘ SWEPAM, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʩʧʫʪʥʠʢʝ ACE (ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʟʘ 2000ï2002 ʛʛ.; 

23-ʡ ʩʦʣʥʝʯʥʳʡ ʮʠʢʣ). ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʣʦʞʝʥʠʠ ʠ 

ʧʨʦʪʷʞʸʥʥʦʩʪʠ ɸʆ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʘʪʘʣʦʛ NOAA. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ 

ʢʘʞʜʦʛʦ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʉɺ ʦʢʦʣʦ ɿʝʤʣʠ ʦʧʨʝʜʝʣʷʣʩʷ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʡ ʤʦʤʝʥʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʉɺ ʥʘ ʉʦʣʥʮʝ ʩ 

ʫʯʸʪʦʤ ʚʨʝʤʝʥʠ ʪʨʘʥʟʠʪʘ ʉɺ, ʧʦʩʣʝ ʯʝʛʦ ʠʩʩʣʝʜʦʚʘʣʦʩʴ, ʥʘʭʦʜʠʣʘʩʴ ʣʠ ɸʆ 

ʥʘ ʮʝʥʪʨʘʣʴʥʦʤ ʤʝʨʠʜʠʘʥʝ ʉʦʣʥʮʘ ʚ ʤʦʤʝʥʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʉɺ. ɺʝʩʴ ʤʘʩʩʠʚ 

ʜʘʥʥʳʭ ʙʳʣ ʨʘʟʜʝʣʸʥ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʉɺ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʧʨʠ ʥʘʣʠʯʠʠ ɸʆ 

ʥʘ ʮʝʥʪʨʘʣʴʥʦʤ ʤʝʨʠʜʠʘʥʝ (~40% ʚʨʝʤʝʥʠ), ʠ ʉɺ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ɸʆ (~60%). ɿʘʪʝʤ ʩʦʧʦʩʪʘʚʣʷʣʘʩʴ ʩʢʦʨʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʉɺ ʜʣʷ 

ʦʙʦʠʭ ʩʣʫʯʘʝʚ. 

ʉʢʦʨʦʩʪʴ ʉɺ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ (ʚ ʧʨʠʩʫʪʩʪʚʠʠ ɸʆ) ʚ ʩʨʝʜʥʝʤ ʦʢʘʟʘʣʘʩʴ 

ʧʨʠʤʝʨʥʦ ʥʘ 1% ʥʠʞʝ, ʯʝʤ ʩʢʦʨʦʩʪʴ ʉɺ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʚ ʦʪʩʫʪʩʪʚʠʝ ɸʆ 

(434,06 ʢʤ/ʩ ʧʨʦʪʠʚ 438,09 ʢʤ/ʩ ʧʨʠ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ů å 0,37 ʢʤ/ʩ). 

ɼʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʉɺ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 6% (94 600 ʂ 

ʧʨʦʪʠʚ 100 500 ʂ ʧʨʠ ʧʦʛʨʝʰʥʦʩʪʠ ů å 340 ʂ). ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚ 

ʩʨʝʜʥʝʤ ʙʦʣʝʝ ʥʠʟʢʫʶ ʩʢʦʨʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʉɺ, ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ ʚ ɸʆ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʤʧʦʥʝʥʪʦʡ ʉɺ, ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʚ ʢʦʨʦʥʘʣʴʥʳʭ ʜʳʨʘʭ, ʯʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʫʯʪʝʥʦ ʚ ʤʦʜʝʣʷʭ ʧʨʦʛʥʦʟʘ ʩʢʦʨʦʩʪʠ ʉɺ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʛʨʘʥʪ ˉ 23-72-30002). 

  

mailto:bogachev.sergey@cosmos.ru


ПРОГНОЗ-2026: Сборник тезисов Секция 4. Прогнозирование вариаций потоков частиц в 
гелиосфере и магнитосфере Земли 

106 
 

ГЕОМАГНИТНОЕ ОБРЕЗАНИЕ ВЫСОКОЭНЕРГИЧНЫХ СОЛНЕЧНЫХ 

ПРОТОНОВ ВО ВРЕМЯ СИЛЬНЫХ МАГНИТНЫХ БУРЬ 
 

ɼʤʠʪʨʠʝʚ ɸ.ɺ., ʇʫʣʠʥʝʮ ʄ.ʉ. 

ʅʀʀʗʌ ʄɻʋ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

dalexav@mail.ru  

 

ɼʠʥʘʤʠʢʘ ʰʠʨʦʪʳ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʦʙʨʝʟʘʥʠʷ ʩʦʣʥʝʯʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ 

ʣʫʯʝʡ (ʉʂʃ) ʠʟʫʯʘʣʘʩʴ ʚʦ ʚʨʝʤʷ ʪʨʝʭ ʩʠʣʴʥʳʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʨʴ, 

ʧʨʦʠʟʦʰʝʜʰʠʭ ʚ ʩʝʥʪʷʙʨʝ 2017 ʛ., ʤʘʝ 2024 ʛ. ʠ ʥʦʷʙʨʝ 2025 ʛ.. ʇʦʪʦʢʠ 

ʚʳʩʦʢʦʵʥʝʨʛʠʯʥʳʭ ʩʦʣʥʝʯʥʳʭ ʧʨʦʪʦʥʦʚ ʩ ʵʥʝʨʛʠʝʡ ʚʳʰʝ 70 ʄʵɺ 

ʥʘʙʣʶʜʘʣʠʩʴ ʥʠʟʢʦʚʳʩʦʪʥʳʤʠ ʧʦʣʷʨʥʳʤʠ ʩʧʫʪʥʠʢʘʤʠ POES/METOP. 

ʐʠʨʦʪʳ ʦʙʨʝʟʘʥʠʷ ʉʂʃ ʦʧʨʝʜʝʣʷʣʠʩʴ ʚ ʉʝʚʝʨʥʦʤ ʠ ʖʞʥʦʤ ʧʦʣʫʰʘʨʠʷʭ, 

ʢʘʢ ʚ ʩʧʦʢʦʡʥʳʝ ʧʝʨʠʦʜʳ, ʪʘʢ ʠ ʚʦ ʚʨʝʤʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʨʴ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ 

ʦʙʨʝʟʘʥʠʷ ʉʂʃ [1]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʤʦʜʝʣʴ ʭʦʨʦʰʦ ʦʧʠʩʳʚʘʝʪ 

ʥʘʙʣʶʜʝʥʠʷ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʜʠʘʧʘʟʦʥʝ ʩʚʦʠʭ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʆʜʥʘʢʦ 

ʟʘ ʧʨʝʜʝʣʘʤʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʜʠʧʦʣʷ 

ʠ ʫʨʦʚʥʝʡ ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʤʦʜʝʣʴ ʚʳʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʝ ʜʘʣʴʥʝʡʰʝʛʦ 

ʫʣʫʯʰʝʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʥʦʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦʙʩʫʞʜʘʶʪʩʷ ʧʫʪʠ 

ʫʣʫʯʰʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʦʙʨʝʟʘʥʠʷ ʉʂʃ ʚʦ ʚʨʝʤʷ ʩʠʣʴʥʳʭ 

ʤʘʛʥʠʪʥʳʭ ʙʫʨʴ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʄʦʩʢʦʚʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʅʌ 

(ʛʨʘʥʪ ˉ25-27-00676). 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. Dmitriev, A.V. et al. Elliptical model of cutoff boundaries for the solar energetic particles 

measured by POES satellites in December 2006 // J. Geophys. Res. V. 115. A12244. 2010. 

doi:10.1029/2010JA015380  
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КРАТКОСРОЧНЫЙ ПРОГНОЗ НАЧАЛА КРУПНОМАСШТАБНЫХ 

ВОЗМУЩЕНИЙ МЕЖПЛАНЕТНОЙ СРЕДЫ 
 

ɿʚʝʨʝʚ ɸ.ʉ., ɻʨʠʛʦʨʴʝʚ ɺ.ɻ., ʉʪʘʨʦʜʫʙʮʝʚ ʉ.ɸ., ɻʦʣʦʣʦʙʦʚ ʇ.ʖ. 

ʀʂʌʀɸ ʉʆ ʈɸʅ, ʛ. ʗʢʫʪʩʢ, ʈʦʩʩʠʷ 

ZverevAS@ikfia.ysn.ru  

 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʦʜʠʤʦʛʦ ʚ ʀʂʌʀɸ ʤʦʥʠʪʦʨʠʥʛʘ 

ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ ʟʘ 2026 ʛ. ʂʨʘʪʢʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʧʦʧʘʜʘʥʠʷ ɿʝʤʣʠ ʚ 

ʛʝʦʵʬʬʝʢʪʠʚʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʝʪʦʜʘ ʛʣʦʙʘʣʴʥʦʡ ʩʲʝʤʢʠ ʧʦ ʜʘʥʥʳʤ ʤʠʨʦʚʦʡ ʩʝʪʠ ʥʝʡʪʨʦʥʥʳʭ 

ʤʦʥʠʪʦʨʦʚ NMDB. ʇʨʝʜʠʢʪʦʨʘʤʠ ʧʨʠʙʣʠʞʝʥʠʷ ʚʦʟʤʫʱʝʥʠʡ ʩʦʣʥʝʯʥʦʛʦ 

ʚʝʪʨʘ ʷʚʣʷʶʪʩʷ ʘʥʦʤʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʚʝʜʝʥʠʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʟʦʥʘʣʴʥʳʭ 

(ʩʝʚʝʨʦ-ʶʞʥʳʭ) ʢʦʤʧʦʥʝʥʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ. ɿʘ ʫʢʘʟʘʥʥʳʡ 

ʧʝʨʠʦʜ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 12 ʧʨʝʜʠʢʪʦʨʦʚ. ʀʟ ʥʠʭ 6, ʩ 

ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʩʪʴʶ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʜʦ ʩʫʪʦʢ, ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ 

ʧʨʠʙʣʠʞʝʥʠʝʤ ʛʝʦʵʬʬʝʢʪʠʚʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ. ʇʨʦʷʚʣʝʥʠʝ 3 

ʩʣʫʯʘʝʚ ʧʨʝʜʠʢʪʦʨʦʚ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʥʘʯʘʣʦʤ ʧʦʧʘʜʘʥʠʷ ɿʝʤʣʠ ʚ ʦʙʣʘʩʪʠ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ, ʢʦʪʦʨʳʝ ʚʳʟʚʘʣʠ 

ʙʦʣʴʰʠʝ ʬʦʨʙʫʰ-ʵʬʬʝʢʪʳ (ʧʦʥʠʞʝʥʠʷ) ʚ ʥʘʙʣʶʜʘʝʤʦʡ ʥʘʟʝʤʥʳʤʠ 

ʧʨʠʙʦʨʘʤʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʛʥʦʟʘ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʨʴ  ʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ 

ʚʦʟʤʫʱʝʥʠʡ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʩʦʩʪʘʚʠʣʘ ʚʝʣʠʯʠʥʫ ~ 0.75. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʪʝʤʘ ˉ 126021217279-

8). ɸʚʪʦʨʳ ʙʣʘʛʦʜʘʨʥʳ ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ NMDB [www.nmdb.eu] 

ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʧʨʦʛʨʘʤʤʳ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ FP7 (ʢʦʥʪʨʘʢʪ ˉ 213007). 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɿʚʝʨʝʚ ɸ.ʉ., ɻʨʠʛʦʨʴʝʚ ɺ.ɻ., ʉʪʘʨʦʜʫʙʮʝʚ ʉ.ɸ., ɻʦʣʦʣʦʙʦʚ ʇ.ʖ. ʇʨʦʛʥʦʟ 

ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʨʴ ʚ ʘʧʨʝʣʝïʥʦʷʙʨʝ 2024 ʛ. ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠʪʦʨʠʥʛʘ 

ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ // ʉʦʣʥʝʯʥʦ-ʟʝʤʥʘʷ ʬʠʟʠʢʘ. ʪ. 11. ˉ 4. ʩ. 127ï131. 

2025 
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ВАРИАЦИИ ПОТОКА ЭЛЕКТРОНОВ С ЭНЕРГИЯМИ 10-100 КЭВ И 

ГЕОМАГНИТНЫЕ ПУЛЬСАЦИИ Pc5/Pi3 В ЗАВИСИМОСТИ ОТ ПИТЧ-

УГЛА 

ɿʚʦʨʳʛʠʥʘ ɽ. ʉ.
1,2

, ʗʛʦʚʘ ʅ. ɺ.
2
 

1
 ʄʌʊʀ (ʅʀʋ), ʛ.ɼʦʣʛʦʧʨʫʜʥʳʡ, ʈʦʩʩʠʷ,  

2
ʀʌɿ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

zvorygina-el@yandex.ru  

ʈʘʙʦʪʘ ʧʨʦʜʦʣʞʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʫʣʴʪʨʘʥʠʟʢʦʯʘʩʪʦʪʥʳʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʚʦʣʥʘʤʠ ʤʠʣʣʠʛʝʨʮʦʚʦʛʦ 

ʜʠʘʧʘʟʦʥʘ (ʧʫʣʴʩʘʮʠʠ Pc5-6/Pi3) ʠ ʵʣʝʢʪʨʦʥʘʤʠ ʚʥʝʰʥʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ 

ʧʦʷʩʘ [1].  ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʠʟʤʝʨʝʥʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʠ ʵʥʝʨʛʠʠ ʧʦʪʦʢʘ ʵʣʝʢʪʨʦʥʦʚ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 40 ʜʦ 475 ʢʵɺ ʥʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʦʤ ʩʧʫʪʥʠʢʝ GOES.  

ɺʳʧʦʣʥʝʥʥʳʡ ʚ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʜʣʷ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪ ʧʦʣʷ ʠ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʥʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʧʦʪʦʢʦʤ ʠ ʘʤʧʣʠʪʫʜʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʵʥʝʨʛʠʠ [1] ʠ ʧʠʪʯ-ʫʛʣʘ [2] .  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʢʦʛʝʨʝʥʪʥʳʭ ʧʫʣʴʩʘʮʠʡ 

ʧʦʪʦʢʘ ʵʣʝʢʪʨʦʥʦʚ ʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʆʪʙʦʨ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʢʘʞʜʦʡ ʧʘʨʝ 

ʵʥʝʨʛʠʷ ʵʣʝʢʪʨʦʥʦʚ - ʢʦʤʧʦʥʝʥʪʘ ʧʦʣʷ, ʠ ʜʣʷ ʚʳʙʨʘʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ 

ʠʩʩʣʝʜʫʝʪʩʷ ʩʧʝʢʪʨʳ ʠ ʚʨʝʤʝʥʥʳʝ ʬʦʨʤʳ ʚʘʨʠʘʮʠʡ ʧʦʪʦʢʘ ʠ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʠʪʯ-ʫʛʣʘ.  

 

ʃʠʪʝʨʘʪʫʨʘ. 
1. ɿʚʦʨʳʛʠʥʘ ɽ. ʉ., ʗʛʦʚʘ ʅ. ɺ. ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʤʦʱʥʦʩʪʴʶ ʋʅʏ ɺʦʣʥ ʚ 

ʜʠʘʧʘʟʦʥʝ 1-5ʤɻʮ ʠ ʧʦʪʦʢʦʤ ʵʣʝʢʪʨʦʥʦʚ ʩ ʵʥʝʨʛʠʷʤʠ ʧʦʨʷʜʢʘ 100 ʢʵɺ ʥʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʦʡ 

ʦʨʙʠʪʝ. // 19-  ̫  ʝʞʝʛʦʜʥʘʷ ʢʦʬʝʨʝʥʮʠʷ çʌʠʟʠʢʘ ʧʣʘʟʤʳ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝè, 5-9 

ʬʝʚʨʘʣʷ, 2024, ʄʦʩʢʚʘ, ʀʂʀ, 2024 ʛ., ʉʙʦʨʥʠʢ ʪʝʟʠʩʦʚ, ʩʪʨ. 313. 

2. ɿʚʦʨʳʛʠʥʘ ɽ.ʉ., ʗʛʦʚʘ ʅ.ɺ. ɺʟʘʠʤʦʩʚʷʟʴ ʘʤʧʣʠʪʫʜʳ ʋʅʏ ʚʦʣʥ (ʧʫʣʴʩʘʮʠʡ Pc5/Pi3) 

ʩ ʧʦʪʦʢʦʤ ʵʣʝʢʪʨʦʥʦʚ ʩ ʵʥʝʨʛʠʷʤʠ ʧʦʨʷʜʢʘ ʩʦʪʝʥ ʢʵɺ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʠʪʯ-ʫʛʣʘ.  2-  ̫

ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʠʤ. ʄ.ʀ.ʇʘʥʘʩʶʢʘ çʇʨʦʙʣʝʤʳ ʢʦʩʤʦʬʠʟʠʢʠè, ʛ. ɼʫʙʥʘ, ʈʦʩʩʠʷ, 30 

ʠʶʥʷ - 4 ʠʶʣʷ 2025. ʂʥʠʛʘ ʪʝʟʠʩʦʚ, ʩʪʨ. 99.  
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ПРОТОННЫЕ И ЭЛЕКТРОННЫЕ СИЯНИЯ. НАЗЕМНЫЕ И 

СПУТНИКОВЫЕ НАБЛЮДЕНИЯ 
 

ʀʝʚʝʥʢʦ ʀ.ɹ., ʇʘʨʥʠʢʦʚ ʉ.ɻ. 
ʀʂʌʀɸ ʉʆ ʈɸʅ, ʛ. ʗʢʫʪʩʢ, ʈʦʩʩʠʷ 

 ievenko@ikfia.ysn.ru  
 

ʇʨʦʪʦʥʥʳʝ ʩʠʷʥʠʷ ʚ ʵʤʠʩʩʠʷʭ ʘʪʦʤʘʨʥʦʛʦ ʚʦʜʦʨʦʜʘ ʚʦʟʥʠʢʘʶʪ ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ ʚʳʩʳʧʘʥʠʡ ʵʥʝʨʛʠʯʥʳʭ ʧʨʦʪʦʥʦʚ ʠ ʠʭ ʧʝʨʝʟʘʨʷʜʢʠ ʥʘ ʚʳʩʦʪʘʭ 

ʩʣʦʷ ɽ ʠʦʥʦʩʬʝʨʳ. ɺʳʩʳʧʘʥʠʷ ʧʨʦʪʦʥʦʚ ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʦʙʣʘʩʪʠ 

ʤʘʛʥʠʪʦʩʬʝʨʳ ʩ ʠʟʦʪʨʦʧʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦʪʦʢʦʚ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ. 

ɺʦ ʚʨʝʤʷ ʧʨʦʪʦʥʥʦʛʦ ʩʠʷʥʠʷ ʚʦʟʤʦʞʥʘ ʩʝʣʝʢʪʠʚʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ ʚʳʩʳʧʘʥʠʡ 

ʥʠʟʢʦʵʥʝʨʛʠʯʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʚ ʵʤʠʩʩʠʠ 630.0 ʥʤ [OI] ʥʘ ʚʳʩʦʪʘʭ ʦʙʣʘʩʪʠ F2 

ʠʦʥʦʩʬʝʨʳ (ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʷʥʠʡ). 

ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ ʧʨʦʪʦʥʥʦʛʦ ʠ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʠʷʥʠʡ ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ ʥʘ ʤʝʨʠʜʠʘʥʝ ʗʢʫʪʩʢʘ (130ɽ̄) ʚʦ 

ʚʨʝʤʷ ʙʦʣʴʰʦʡ ʤʘʛʥʠʪʥʦʡ ʙʫʨʠ 1 ʷʥʚʘʨʷ 2025 ʛ. ɹʫʨʷ ʙʳʣʘ ʦʙʫʩʣʦʚʣʝʥʘ 

ʫʚʝʣʠʯʝʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ Ey ʫʪʨʦ-ʚʝʯʝʨ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʜʦ ~12 

ʤɺ/ʤ. ʋʩʠʣʝʥʠʝ ʤʘʛʥʠʪʦʩʬʝʨʥʦʡ ʢʦʥʚʝʢʮʠʠ ʚʳʟʚʘʣʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʰʠʨʦʢʦʡ ʧʦʣʦʩʳ ʩʚʝʯʝʥʠʷ ʚ ʵʤʠʩʩʠʠ ʚʦʜʦʨʦʜʘ 486.1 ʥʤ (Hb) ʥʘ ʰʠʨʦʪʘʭ 

ʜʠʬʬʫʟʥʦʛʦ ʩʠʷʥʠʷ ʚ ʵʤʠʩʩʠʠ 630.0 ʥʤ ʚ ʚʝʯʝʨʥʝʤ ʩʝʢʪʦʨʝ MLT. ʇʦʣʦʩʘ 

ʜʚʠʛʘʣʘʩʴ ʦʪ ʩʝʚʝʨʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʢ ʶʛʫ ʯʝʨʝʟ ʟʝʥʠʪ ʩʪʘʥʮʠʠ ʥʘʙʣʶʜʝʥʠʡ ʥʘ 

ʛʝʦʤʘʛʥʠʪʥʦʡ ʰʠʨʦʪʝ 58 ̄ . ʇʦʩʣʝ 2040 MLT ʧʨʦʪʦʥʥʦʝ ʩʠʷʥʠʝ 

ʨʘʩʧʦʣʘʛʘʣʦʩʴ ʥʘ ʰʠʨʦʪʘʭ 52-57 .̄ ɺ ʵʪʦ ʚʨʝʤʷ ʥʘʙʣʶʜʘʣʠʩʴ ʜʚʝ ʧʦʣʦʩʳ 

ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʷʥʠʡ ʚ ʵʤʠʩʩʠʠ 630.0 ʥʤ, ʢʦʪʦʨʳʝ ʦʪʦʙʨʘʞʘʣʠ ʛʨʘʥʠʮʳ 

ʘʚʨʦʨʘʣʴʥʦʡ ʟʦʥʳ ʚ ʠʥʪʝʨʚʘʣʝ ʰʠʨʦʪ 51-64 .̄ 

ʉʧʫʪʥʠʢ NOAA-19 ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣ ʠʟʦʪʨʦʧʥʫʶ ʛʨʘʥʠʮʫ ʧʦʪʦʢʦʚ 

ʵʥʝʨʛʠʯʥʳʭ ʧʨʦʪʦʥʦʚ ʠ ʵʣʝʢʪʨʦʥʦʚ ʥʘ ʤʝʨʠʜʠʘʥʝ ʥʘʟʝʤʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. 

ʐʠʨʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʪʦʢʘ ʚʳʩʳʧʘʶʱʠʭʩʷ ʧʨʦʪʦʥʦʚ ʥʘ ʛʨʘʥʠʮʝ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʧʦʣʦʞʝʥʠʶ ʧʦʣʦʩʳ ʚ ʵʤʠʩʩʠʠ Hb. ɼʚʘ ʧʨʦʭʦʜʘ ʩʧʫʪʥʠʢʘ 

Swarm-C ʧʦʢʘʟʘʣʠ ʙʳʩʪʨʦʝ ʩʤʝʱʝʥʠʝ ʢ ʵʢʚʘʪʦʨʫ ʩʫʙʘʚʨʦʨʘʣʴʥʦʛʦ ʧʠʢʘ 

ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʝʢʮʠʠ ʧʣʘʟʤʦʧʘʫʟʳ ʚʦ 

ʚʨʝʤʷ ʛʣʘʚʥʦʡ ʬʘʟʳ ʙʫʨʠ. ʇʦ ʠʟʤʝʨʝʥʠʷʤ ʥʘ ʩʧʫʪʥʠʢʝ ERG ʦʢʦʣʦ 

ʤʘʛʥʠʪʥʦʛʦ ʵʢʚʘʪʦʨʘ ʚʥʫʪʨʝʥʥʷʷ ʛʨʘʥʠʮʘ ʧʦʪʦʢʦʚ ʧʨʦʪʦʥʦʚ ʠ ʵʣʝʢʪʨʦʥʦʚ 

ʙʳʣʘ ʚ ʦʙʣʘʩʪʠ ʢʚʘʟʠ-ʜʠʧʦʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʉʦʛʣʘʩʥʦ ʤʦʜʝʣʷʤ IGRF 

ʠ TS04 ʛʨʘʥʠʮʘ ʥʘʭʦʜʠʣʘʩʴ ʥʘ L~2.8-3.1 ʠ ʩʦʚʧʘʜʘʣʘ ʩ ʵʢʚʘʪʦʨʠʘʣʴʥʳʤ 

ʢʨʘʝʤ ʧʨʦʪʦʥʥʦʛʦ ʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʠʷʥʠʡ. 

ɸʥʘʣʠʟ ʥʘʙʣʶʜʝʥʠʡ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʠʟʦʪʨʦʧʠʟʘʮʠʷ 

ʧʦʪʦʢʦʚ ʵʥʝʨʛʠʯʥʳʭ ʯʘʩʪʠʮ ʚ ʵʪʦʤ ʩʦʙʳʪʠʠ ʙʳʣʘ ʚʳʟʚʘʥʘ ʫʚʝʣʠʯʝʥʠʝʤ 

ʨʘʜʠʘʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʰʠʨʦʪʘʭ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ 

ʛʨʘʥʠʮʳ ʟʦʥʳ ʩʠʷʥʠʡ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʦʩʪʦʤ ʧʦʧʝʨʝʯʥʦʛʦ ʪʦʢʘ ʚʦ 

ʚʥʫʪʨʝʥʥʝʡ ʤʘʛʥʠʪʦʩʬʝʨʝ.  ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ 

ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ (ʧʨʦʝʢʪ ˉ 26-27-20104).  
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ВОЗРАСТАНИЕ ИНТЕНСИВНОСТИ КОСМИЧЕСКИХ ЛУЧЕЙ 21 НОЯБРЯ 

2024 ГОДА (GLE76): СПЕКТРЫ И АНИЗОТРОПИЯ 

 

ʂʦʚʘʣʝʚ ʀ.ʀ., ʂʨʘʚʮʦʚʘ ʄ.ɺ., ʆʣʝʤʩʢʦʡ ʉ.ɺ., ʉʜʦʙʥʦʚ ɺ.ɽ. 
ʀʥʩʪʠʪʫʪ ʉʦʣʥʝʯʥʦ-ɿʝʤʥʦʡ ʌʠʟʠʢʠ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 

ivankov@iszf.irk.ru  
 

ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʳ ʩʧʝʢʪʨʳ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʩʦʣʥʝʯʥʳʭ ʧʨʦʪʦʥʦʚ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʧʝʨʠʦʜ ʥʘʟʝʤʥʦʛʦ ʚʦʟʨʘʩʪʘʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ (ʂʃ) 21 ʥʦʷʙʨʷ 2024 ʛ. (GLE76). ʈʘʩʯʝʪʳ 

ʚʳʧʦʣʥʝʥʳ ʤʝʪʦʜʦʤ ʩʧʝʢʪʨʦʛʨʘʬʠʯʝʩʢʦʡ ʛʣʦʙʘʣʴʥʦʡ ʩʲʝʤʢʠ ʩ ʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʷʪʠʤʠʥʫʪʥʳʭ ʜʘʥʥʳʭ ʤʠʨʦʚʦʡ ʩʝʪʠ ʩʪʘʥʮʠʡ ʥʝʡʪʨʦʥʥʳʭ ʤʦʥʠʪʦʨʦʚ ʠ 

ʜʘʥʥʳʭ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ GOES-16. ʇʦʣʫʯʝʥʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ 

ʞʝʩʪʢʦʩʪʥʳʝ ʩʧʝʢʪʨʳ ʠ ʦʮʝʥʝʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʞʝʩʪʢʦʩʪʴ ʫʩʢʦʨʝʥʥʳʭ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʉʦʣʥʮʘ ʧʨʦʪʦʥʦʚ (ʦʢʦʣʦ 3 ɻɺ). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦ ʚʨʝʤʷ 

ʩʦʙʳʪʠʷ ʧʨʝʦʙʣʘʜʘʝʪ ʜʚʫʥʘʧʨʘʚʣʝʥʥʘʷ ʘʥʠʟʦʪʨʦʧʠʷ ʂʃ. 
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ОСОБЕННОСТИ СВЕРХОПАСНЫХ ВОЗРАСТАНИЙ ЭЛЕКТРОНОВ НА 

ГЕОСТАЦИОНАРНОЙ ОРБИТЕ 
 

ʂʨʷʢʫʥʦʚʘ ʆ.ʅ.
1
, ɹʝʣʦʚ ɸ.ɺ.

2
, ʉʝʡʬʫʣʣʠʥʘ ɹ.ɹ.

1,3
, ɸʙʫʥʠʥ ɸ.ɸ.

2
, 

ɸʙʫʥʠʥʘ ʄ.ɸ.
2
, ʐʣʳʢ ʅ.ʉ.

2
, ʎʝʧʘʢʠʥʘ ʀ.ʃ.

1
, ʅʠʢʦʣʘʝʚʩʢʠʡ ʅ.ʌ.

1
, 

ʂʦʡʯʫʙʘʝʚ ʈ.ɽ.
1,4 

1
ʀʥʩʪʠʫʪ ʠʦʥʦʩʬʝʨʳ, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

2
ʀʥʩʪʠʫʪ ʟʝʤʥʦʛʦ ʤʘʛʥʝʪʠʟʤʘ, ʠʦʥʦʩʬʝʨʳ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ  

ʠʤ. ʅ.ɺ. ʇʫʰʢʦʚʘ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 
3
ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʣʴ-ʌʘʨʘʙʠ, ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 
4
ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ʂ.ʀ. ʉʘʪʧʘʝʚʘ, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

krolganik@yandex.ru   
 

ʇʦ ʜʘʥʥʳʤ ʟʘ 1987-2025 ʛʛ. ʠʟʤʝʨʝʥʠʡ ʧʦʪʦʢʦʚ ʤʘʛʥʠʪʦʩʬʝʨʥʳʭ 

ʵʣʝʢʪʨʦʥʦʚ ʩ ʵʥʝʨʛʠʝʡ >2 ʄʵɺ ʥʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʳʭ ʦʨʙʠʪʘʭ, ʩʢʦʨʦʩʪʠ 

ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʠ ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʩʪʘʚʣʝʥ ʢʘʪʘʣʦʛ 

ʩʚʝʨʭʦʧʘʩʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʚʦʟʨʘʩʪʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʬʣʶʝʥʩ ʵʣʝʢʪʨʦʥʦʚ 

ʧʨʝʚʳʰʘʝʪ 10
9
 ʯʘʩʪʠʮĀʩʤ

-2
Āʩʪʝʨ

-1
Āʜʝʥʴ

-1
. ɼʣʷ ʵʪʠʭ ʩʦʙʳʪʠʡ ʨʘʩʩʯʠʪʘʥʳ 

ʟʥʘʯʝʥʠ ̫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʬʣʶʝʥʩʘ ʚʦ ʚʨʝʤʷ ʵʣʝʢʪʨʦʥʥʳʭ ʚʦʟʨʘʩʪʘʥʠʡ, 

ʩʫʤʤʘʨʥʳʡ ʬʣʶʝʥʩ ʚ ʩʦʙʳʪʠʷʭ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʣʝʢʪʨʦʥʥʳʭ 

ʚʦʟʨʘʩʪʘʥʠʡ. ʕʢʩʪʨʝʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʫʪʦʯʥʦʛʦ ʬʣʶʝʥʩʘ ʵʣʝʢʪʨʦʥʦʚ ʠ 

ʦʙʱʝʛʦ ʬʣʶʝʥʩʘ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʚʦʟʨʘʩʪʘʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʚʦ ʚʨʝʤʷ ʩʦʙʳʪʠʷ 

28 ʠʶʣʷ ï 5 ʘʚʛʫʩʪʘ 2004 ʛ.  ɺ ʵʪʦʤ ʩʦʙʳʪʠʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʟʘ ʚʨʝʤʷ ʩʦʙʳʪʠʷ 

ʬʣʶʝʥʩ ʩʦʩʪʘʚʠʣ 9,3Ā10
9
 ʯʘʩʪʠʮĀʩʤ

-2
Āʩʪʝʨ

-1
Āʜʝʥʴ

-1
. ɺʦ ʚʨʝʤʷ ʩʦʙʳʪʠʷ 

ʥʘʙʣʶʜʘʣʘʩʴ ʵʢʩʪʨʝʤʘʣʴʥʘʷ ʤʘʛʥʠʪʥʘʷ ʙʫʨʷ ʩ ɸʨ=300 ʠ ʂʨ=9
-
. ʇʝʨʝʜ 

ʩʚʝʨʭʦʧʘʩʥʳʤʠ ʚʦʟʨʘʩʪʘʥʠʷʤʠ ʤʘʛʥʠʪʦʩʬʝʨʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʥʘʙʣʶʜʘʶʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʝʞʧʣʘʥʝʪʥʳʝ ʠ ʤʘʛʥʠʪʦʩʬʝʨʥʳʝ ʚʦʟʤʫʱʝʥʠʷ, ʠ ʠʭ ʤʦʱʥʦʩʪʴ 

ʨʘʩʪʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʨʦʛʘ ʬʣʶʝʥʩʘ.  

ɼʣʷ ʩʦʙʳʪʠʡ ʢʘʪʘʣʦʛʘ ʩʚʝʨʭʦʧʘʩʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʚʦʟʨʘʩʪʘʥʠʡ 

ʦʧʨʝʜʝʣʝʥʳ ʚʦʟʤʫʱʝʥʠʷ ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʦʩʣʝ ʢʦʪʦʨʳʭ 

ʥʘʯʠʥʘʶʪʩʷ ʚʦʟʨʘʩʪʘʥʠʷ ʵʣʝʢʪʨʦʥʦʚ. ɼʣʷ ʵʪʠʭ ʤʝʞʧʣʘʥʝʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ 

ʦʧʨʝʜʝʣʝʥʳ ʠʭ ʩʦʣʥʝʯʥʳʝ ʠʩʪʦʯʥʠʢʠ. ʇʦʣʫʯʝʥʦ, ʯʪʦ ʚ ʧʦʜʘʚʣʷʶʱʝʤ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʦʙʳʪʠʡ ʩʚʝʨʭʦʧʘʩʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʚʦʟʨʘʩʪʘʥʠʡ ʩʦʣʥʝʯʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʠʣʠ ʦʜʥʠʤ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʤʝʞʧʣʘʥʝʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʷʚʣʷʶʪʩʷ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʧʦʪʦʢʠ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʠʟ ʢʦʨʦʥʘʣʴʥʳʭ ʜʳʨ.  

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʠʥʘʥʩʠʨʦʚʘʣʦʩʴ ʂʦʤʠʪʝʪʦʤ ʥʘʫʢʠ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ (ʛʨʘʥʪ ˉ AP23489700). 
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КРАТКОСРОЧНЫЙ ПРОГНОЗ ИОНИЗАЦИИ АТМОСФЕРЫ ЗЕМЛИ ВО 

ВРЕМЯ СОЛНЕЧНЫХ ПРОТОННЫХ СОБЫТИЙ 
 

ʄʘʫʨʯʝʚ ɽ.ɸ., ʐʣʳʢ ʅ.ʉ., ɸʙʫʥʠʥʘ ʄ.ɸ., ɼʠʜʝʥʢʦ ʂ.ɸ.  
ʀɿʄʀʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 

maurchev@izmiran.ru   

 

ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ 

ʧʦʪʦʢʦʚ ʧʨʦʪʦʥʦʚ ʩʦʣʥʝʯʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʠ ʦʮʝʥʢʝ ʠʭ ʚʣʠʷʥʠʷ ʥʘ 

ʩʢʦʨʦʩʪʴ ʠʦʥʠʟʘʮʠʠ ʘʪʤʦʩʬʝʨʳ ɿʝʤʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʄʦʜʝʣʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʢʘʪʘʣʦʛʝ ʩʦʣʥʝʯʥʳʭ 

ʧʨʦʪʦʥʥʳʭ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʡ ʩʚʷʟʳʚʘʝʪ ʨʝʥʪʛʝʥʦʚʩʢʠʝ ʚʩʧʳʰʢʠ, 

ʢʦʨʦʥʘʣʴʥʳʝ ʚʳʙʨʦʩʳ ʤʘʩʩʳ ʠ ʧʨʦʪʦʥʥʳʝ ʚʦʟʨʘʩʪʘʥʠʷ. ʉʧʝʢʪʨʳ ʧʝʨʚʠʯʥʳʭ 

ʧʨʦʪʦʥʦʚ ʙʳʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʧʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ 

ʢʘʥʘʣʘʤ GOES ʧʨʠ ʧʦʤʦʱʠ ʩʪʘʥʜʘʨʪʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʦʪʦʥʦʚ ʠ ʯʘʩʪʠʮ ʚʪʦʨʠʯʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʯʝʨʝʟ 

ʘʪʤʦʩʬʝʨʫ ɿʝʤʣʠ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʘ ʩʢʦʨʦʩʪʠ ʠʦʥʠʟʘʮʠʠ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʧʨʠ 

ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ RUSCOSMICS, ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʥʘ ʙʘʟʝ ʧʘʢʝʪʘ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ GEANT4. ʇʘʨʘʤʝʪʨʠʟʘʮʠʷ ʛʝʦʤʝʪʨʠʠ ʘʪʤʦʩʬʝʨʳ 

ɿʝʤʣʠ ʚʳʧʦʣʥʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠ NRLMSISE-00, ʘ ʥʠʞʥʠʡ ʧʦʨʦʛ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʩʦʣʥʝʯʥʳʭ ʧʨʦʪʦʥʦʚ 

ʦʧʨʝʜʝʣʷʣʩʷ ʠʩʭʦʜʷ ʠʟ ʚʳʙʨʘʥʥʦʡ ʞʝʩʪʢʦʩʪʠ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʦʙʨʝʟʘʥʠʷ (R = 

0,17 ɻɺ). ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʨʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʭʦʨʦʰʝʝ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤʠ ʠ ʥʘʙʣʶʜʘʝʤʳʤʠ ʩʧʝʢʪʨʘʤʠ ʠ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʘʢʩʠʤʫʤʳ ʠʦʥʠʟʘʮʠʠ ʩʦʣʥʝʯʥʳʤʠ ʢʦʩʤʠʯʝʩʢʠʤʠ ʣʫʯʘʤʠ 

ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʚʳʩʦʪʘʭ 50-55 ʢʤ ʠʟ-ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʷʛʢʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʩʧʝʢʪʨʦʚ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʳʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʚʳʯʠʩʣʝʥʠʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʦʮʝʥʢʠ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ ʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ВОЗМОЖНОСТИ ПРОГНОЗИРОВАНИЯ РАДИАЦИОННЫХ УСЛОВИЙ НА 

НИЗКИХ ПОЛЯРНЫХ ОРБИТАХ 
 

ʄʷʛʢʦʚʘ ʀ.ʅ.
1
, ɹʝʣʦʚʘ ɸ.ʆ.

2
, ɹʦʛʦʤʦʣʦʚ ɸ.ɺ.

1
 

1
ʅʀʀʗʌ ʄɻʋ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

2
ʌʠʟʠʯʝʩʢʠʭ ʬʘʢʫʣʴʪʝʪ ʄɻʋ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

irina@srd.sinp.msu.ru  

 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʷʚʣʝʥʠʡ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ ʠʛʨʘʝʪ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʫʶ 

ʨʦʣʴ, ʧʦʩʢʦʣʴʢʫ ʯʝʣʦʚʝʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʪʝʩʥʝʝ ʩʚʷʟʘʥʘ ʩ 

ʢʦʩʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʴʶ, ʢʘʢ ʠʟ-ʟʘ ʨʘʩʪʫʱʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʥʘʜʝʞʥʦʡ ʩʚʷʟʠ, 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʥʘʚʠʛʘʮʠʠ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʪʘʢ ʠ ʚʩʣʝʜʩʪʚʠʝ 

ʤʠʥʠʘʪʶʨʠʟʘʮʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ (ʂɸ). 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʘʜʠʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʧʦʣʷʨʥʳʭ ʦʨʙʠʪʘʭ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʦʪʜʝʣʴʥʫʶ ʟʘʜʘʯʫ, ʧʦʩʢʦʣʴʢʫ ʚ ʦʪʣʠʯʠʝ ʦʪ ʛʝʦʩʪʘʮʠʦʥʘʨʥʳʭ ʦʨʙʠʪ 

ʧʦʩʣʝʜʩʪʚʠʷ ʨʘʟʥʳʭ ʷʚʣʝʥʠʡ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ ʧʨʦʷʚʣʷʶʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ 

ʥʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʪʘʢʠʭ ʦʨʙʠʪ.  

ʇʦʪʦʢʠ ʩʦʣʥʝʯʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ (ʉʂʃ) ʥʘ ʥʠʟʢʠʭ ʦʨʙʠʪʘʭ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚ ʧʦʣʷʨʥʳʭ ʰʘʧʢʘʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦ ʦʧʝʨʘʪʠʚʥʳʤ ʜʘʥʥʳʤ 

(ʠʣʠ ʜʘʥʥʳʤ ʧʨʦʛʥʦʟʘ) ʦ ʧʦʪʦʢʘʭ ʉʂʃ ʩ ʛʝʦʩʪʘʮʠʦʥʘʨʥʦʡ ʦʨʙʠʪʳ ʠ 

ʨʘʩʯʝʪʥʦʡ ʦʨʙʠʪʝ ʂɸ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʧʦʪʦʢʦʚ  ʉʂʃ 

ʜʣʷ ʵʪʦʛʦ ʂɸ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʠʤ ʧʦʣʷʨʥʳʭ ʰʘʧʦʢ.  

ɽʩʣʠ ʚʳʩʦʢʠʡ ʧʦʪʦʢ ʉʂʃ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʛʣʘʚʥʫʶ ʬʘʟʫ ʤʘʛʥʠʪʥʦʡ ʙʫʨʠ, 

ʪʦ ʦʙʣʘʩʪʴ, ʧʦʜʚʝʨʛʘʶʱʘʷʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʉʂʃ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʫʶ 

ʧʣʦʱʘʜʴ, ʯʝʤ ʚ ʛʝʦʤʘʛʥʠʪʥʦ-ʩʧʦʢʦʡʥʦʝ ʚʨʝʤʷ. ʇʦʣʦʞʝʥʠʝ ʵʢʩʪʨʝʤʘʣʴʥʦʡ 

ʛʨʘʥʠʮʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʧʨʦʪʦʥʦʚ ʉʂʃ ʥʘ ʛʣʘʚʥʦʡ ʬʘʟʝ ʤʘʛʥʠʪʥʦʡ ʙʫʨʠ 

ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʦ ʢʘʢ ʬʫʥʢʮʠʷ  ʟʥʘʯʝʥʠʡ ʂʨ ʠ Dst-ʠʥʜʝʢʩʦʚ [1],  ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ  ʜʘʥʥʳʭ ʧʨʦʛʥʦʟʘ  ʂʨ ʠ Dst  ʩ ʛʦʨʠʟʦʥʪʦʤ ʚ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ 

ʪʘʢʘʷ ʟʘʜʘʯʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ.  

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦʪʦʢʦʚ ʚʥʝʰʥʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʧʦʷʩʘ ɿʝʤʣʠ (ɺʈʇɿ) 

ʥʘ ʥʠʟʢʠʭ ʦʨʙʠʪʘʭ ï ʪʘʢʞʝ ʦʪʜʝʣʴʥʘʷ ʟʘʜʘʯʘ, ʧʦʩʢʦʣʴʢʫ ʘʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ 

ʪʦʣʴʢʦ ʥʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʦʡ ʦʨʙʠʪʝ, ʤʳ ʥʝ ʤʦʞʝʤ ʙʳʪʴ ʫʚʝʨʝʥʳ, ʯʪʦ 

ʥʘʙʣʶʜʘʝʤʦʝ ʠʟʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ɺʈʇɿ  ʷʚʣʷʝʪʩʷ ʨʝʘʣʴʥʳʤ 

ʫʤʝʥʴʰʝʥʠʝʤ ʧʦʪʦʢʦʚ ʵʣʝʢʪʨʦʥʦʚ, ʘ ʥʝ ʩʤʝʱʝʥʠʝʤ ɺʈʇɿ ʟʘ ʧʨʝʜʝʣʳ 

ʛʝʦʩʪʘʮʠʦʥʘʨʥʦʡ ʦʨʙʠʪʳ. ɸʚʪʦʨʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʩʫʪʦʯʥʳʭ ʬʣʫʝʥʩʦʚ ʵʣʝʢʪʨʦʥʦʚ ɺʈʇɿ ʥʘ ʥʠʟʢʦʡ ʧʦʣʷʨʥʦʡ ʦʨʙʠʪʝ [2]. 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. ʄʷʛʢʦʚʘ ʀ. ʅ. ʠ ʜʨ.  ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮʳ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʧʨʦʪʦʥʦʚ ʉʂʃ ʚ ʤʘʛʥʠʪʦʩʬʝʨʫ ɿʝʤʣʠ ʚʦ ʚʨʝʤʷ ʤʘʛʥʠʪʥʳʭ ʙʫʨʴ 

2001-2005 ʛʛ. // ʀʟʚʝʩʪʠʷ ʈɸʅ. ʊ. 73. ˉ 3. C. 339ï341. 2009. 

2. ɹʝʣʦʚʘ ɸ.ʆ ʠ ʄʷʛʢʦʚʘ ʀ.ʅ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦʪʦʢʦʚ ʵʣʝʢʪʨʦʥʦʚ ʥʘ ʢʨʫʛʦʚʦʡ 

ʧʦʣ̫ʨʥʦʡ ʦʨʙʠʪʝ: ʦʪʙʦʨ ʧʨʝʜʠʢʪʦʨʦʚ // ʉʦʣʥʝʯʥʦ-ʟʝʤʥʘʷ ʬʠʟʠʢʘ. ʊ. 11. ˉ 3. C. 77ï

87. 2025. 
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СПЕКТРЫ ПРОТОННЫХ СОБЫТИЙ НОЯБРЯ 2025 ГОДА ПО ДАННЫМ 

GOES И КАЛИБРОВКА HXR-ДЕТЕКТОРОВ ART-XC 
 

ʆʞʝʨʝʜʦʚ ɺ.ɸ.
1
, ʉʪʨʫʤʠʥʩʢʠʡ ɸ.ɹ.

1
, ɻʨʠʛʦʨʴʝʚʘ ʀ.ʖ.

2 
1 
ʀʂʀ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

2
ɻɸʆ ʈɸʅ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

v.ozheredov@cosmos.ru   

 

ɺ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʘ ʦʩʥʦʚʝ 14 ʧʨʦʪʦʥʥʳʭ ʢʘʥʘʣʦʚ GOES 

ʦʮʝʥʠʚʘʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʩʧʝʢʪʨ ʚ ʜʠʘʧʘʟʦʥʝ 1-390 

Mʵɺ ʤʝʪʦʜʦʤ ʘʧʧʨʦʢʩʠʤʘʮʠʠ band function [1] ʚ ʪʨʝʭ ʧʨʦʪʦʥʥʳʭ ʩʦʙʳʪʠʷʭ 

ʥʦʷʙʨʷ 2025 ʛʦʜʘ. ʇʨʦʚʝʨʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʧʝʢʪʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʢʘʞʜʦʤ 

ʧʨʦʪʦʥʥʦʤ ʩʦʙʳʪʠʠ ʚ ʧʝʨʚʳʡ ʯʘʩ ʧʦʩʣʝ ʥʘʯʘʣʘ ʩʦʣʥʝʯʥʦʛʦ ʨʘʜʠʦʠʟʣʫʯʝʥʠʷ 

ʥʘ ʯʘʩʪʦʪʝ 15.4 ɻɻʮ, ʤʦʜʝʣʠ ʜʣʠʪʝʣʴʥʦʛʦ ʩʪʦʭʘʩʪʠʯʝʩʢʦʛʦ ʫʩʢʦʨʝʥʠʷ ʚ 

ʩʣʘʙʦʤ ʩʨʝʜʥʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ [2]. ʀʟʫʯʘʶʪʩʷ ʚʘʨʠʘʮʠʠ ʩʧʝʢʪʨʦʚ 

ʧʨʦʪʦʥʦʚ ʚ SPE (storm particle event) 11 ʠ 12 ʥʦʷʙʨʷ 2025 ʛʦʜʘ. 

ʊʘʢʞʝ ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ ʩ ʧʦʤʦʱʴʶ ʧʦʣʫʯʝʥʥʳʭ ʥʘʤʠ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʩʧʝʢʪʨʦʚ ʧʨʦʪʦʥʦʚ ʧʦ ʜʘʥʥʳʤ GOES ʦʮʝʥʠʪʴ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʪʦʥʦʚ, 

ʚʳʟʳʚʘʶʱʠʭ ʦʪʢʣʠʢ ʚ HXR-ʜʠʘʧʘʟʦʥʘʭ 20-40, 40-60 ʠ 60-120ʢʵɺ ʜʝʪʝʢʪʦʨʦʚ 

ART-XC. 

ɸʚʪʦʨʳ ʙʣʘʛʦʜʘʨʷʪ ɺ.ɸ. ɸʨʝʬʴʝʚʘ, ɸ.ɽ. ʐʪʳʢʦʚʩʢʦʛʦ ʠ ɸ.ɼ. 

ʉʘʤʦʨʦʜʦʚʫ ʠ ʜʨʫʛʠʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ Spectr-RG ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʜʘʥʥʳʭ ʧʦ ART-XC. 
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1
, ʂʦʡʯʫʙʘʝʚ ʈ.ɽ.

1,3
 

1
ʀʥʩʪʠʪʫʪ ʠʦʥʦʩʬʝʨʳ, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ, 

2
ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʣʴ-ʌʘʨʘʙʠ, ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 
3
ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ  

ʂ.ʀ. ʉʘʪʧʘʝʚʘ, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

botanaika.93@gmail.com  

 

ʈʘʩʩʤʦʪʨʝʥʦ ʩʦʙʳʪʠʝ ʌʦʨʙʫʰ-ʵʬʬʝʢʪʘ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʝ ʚ ʧʝʨʠʦʜ 

19-25 ʷʥʚʘʨʷ 2026 ʛ. ʥʝʡʪʨʦʥʥʳʤ ʤʦʥʠʪʦʨʦʤ AATB (ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ; 

3340 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ; R = 5.9 ɻɺ). ʇʦʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʛʘʣʘʢʪʠʯʝʩʢʠʭ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ (ɻʂʃ) ʥʘʯʘʣʦʩʴ 19 ʷʥʚʘʨʷ 2026 ʛ. ʠ 

ʜʦʩʪʠʛʣʦ ʤʠʥʠʤʫʤʘ 20 ʷʥʚʘʨʷ, ʧʨʠ ʵʪʦʤ ʘʤʧʣʠʪʫʜʘ ʩʥʠʞʝʥʠʷ ʩʦʩʪʘʚʠʣʘ ~18-

20%, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʜʘʥʥʦʝ ʩʦʙʳʪʠʝ ʢ ʙʦʣʴʰʠʤ ʌʦʨʙʫʰ-ʵʬʬʝʢʪʘʤ. 

ʀʩʪʦʯʥʠʢʦʤ ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʚʦʟʤʫʱʝʥʠʷ ʷʚʣʷʣʘʩʴ ʘʢʪʠʚʥʘʷ ʦʙʣʘʩʪʴ, ʢʦʪʦʨʘʷ 

ʧʨʦʠʟʚʝʣʘ ʤʦʱʥʫʶ ʚʩʧʳʰʢʫ ʢʣʘʩʩʘ X1.9 (18.01.2026), ʩʦʧʨʦʚʦʞʜʘʚʰʫʶʩʷ 

ʙʳʩʪʨʳʤ ʢʦʨʦʥʘʣʴʥʳʤ ʚʳʙʨʦʩʦʤ ʤʘʩʩʳ (ʂɺʄ) ʩʦ ʩʢʦʨʦʩʪʴʶ ~ 1700-2000 

ʢʤ/ʩ. ʋʜʘʨ ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʂɺʄ ʥʘʙʣʶʜʘʣʩʷ 19 ʷʥʚʘʨʷ ʠ ʩʦʧʨʦʚʦʞʜʘʣʩʷ 

ʨʝʟʢʠʤ ʚʦʟʨʘʩʪʘʥʠʝʤ ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ 

ʥʝʡʪʨʦʥʥʦʛʦ ʤʦʥʠʪʦʨʘ ʩ ʤʝʞʧʣʘʥʝʪʥʳʤʠ ʠ ʛʝʦʤʘʛʥʠʪʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʙʣʶʜʘʝʤʦʝ ʧʦʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ɻʂʃ ʩʚʷʟʘʥʦ ʩ 

ʧʨʦʭʦʞʜʝʥʠʝʤ ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʚʦʟʤʫʱʝʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʚʰʝʛʦʩʷ ʫʜʘʨʥʦʡ 

ʚʦʣʥʦʡ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʣʘʩʪʴʶ ʂɺʄ. ʇʦ ʜʘʥʥʳʤ ʠʥʜʝʢʩʘ ʛʝʦʤʘʛʥʠʪʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ Kp, ʚ ʧʝʨʠʦʜ 19-21 ʷʥʚʘʨʷ ʥʘʙʣʶʜʘʣʘʩʴ ʵʢʩʪʨʝʤʘʣʴʥʘʷ 

ʛʝʦʤʘʛʥʠʪʥʘʷ ʙʫʨʷ. ɺ ʦʩʥʦʚʥʦʡ ʬʘʟʝ ʙʫʨʠ ɿʝʤʣʷ ʥʘʭʦʜʠʣʘʩʴ ʪʘʢʞʝ ʚ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʤ ʧʦʪʦʢʝ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʠʟ ʢʦʨʦʥʘʣʴʥʦʡ ʜʳʨʳ ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʦʞʝʥʠʝ ʤʝʞʧʣʘʥʝʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɸʥʘʣʠʟ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ɻʂʃ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʦʝ 

ʧʦʥʠʞʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʧʨʦʭʦʞʜʝʥʠʝʤ ʫʜʘʨʥʦʡ ʚʦʣʥʳ ʠ ʦʙʣʘʩʪʠ ʩʞʘʪʦʡ 

ʧʣʘʟʤʳ, ʪʦʛʜʘ ʢʘʢ ʧʦʩʣʝʜʫʶʱʘʷ ʬʘʟʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʣʠʷʥʠʝʤ 

ʦʙʣʘʩʪʠ ʂɺʄ ʥʘ ʬʦʥʝ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʧʦʪʦʢʘ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʌʦʨʙʫʰ-ʵʬʬʝʢʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʘʤʧʣʠʪʫʜʳ ʩʚʷʟʘʥʦ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʝʞʧʣʘʥʝʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʂɺʄ ʠ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʧʦʪʦʢʠ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʠʟ ʢʦʨʦʥʘʣʴʥʳʭ ʜʳʨ.  

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʠʥʘʥʩʠʨʦʚʘʣʦʩʴ ʂʦʤʠʪʝʪʦʤ ʥʘʫʢʠ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ (ʛʨʘʥʪ ˉ AP23489700). 
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ПОТОКОВ РЕЛЯТИВИСТСКИХ ЭЛЕКТРОНОВ НА ГЕОСТАЦИОНАРНОЙ 

ОРБИТЕ ОТ ПОЛОЖЕНИЯ И ДЛИНЫ НАБОРОВ ДАННЫХ С ПОМОЩЬЮ 
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ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ (ʅʀʀʗʌ ʄɻʋ) 

marksemenov979@gmail.com 

 

ʄʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (ʄʄʆ) ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʶʪ ʟʘʜʘʯʫ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ. ʈʘʥʝʝ ʙʳʣʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʦʰʠʙʢʠ ʧʨʦʛʥʦʟʘ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʟʘʚʠʩʷʪ 

ʦʪ ʧʦʣʦʞʝʥʠʷ ʠ ʚʝʣʠʯʠʥʳ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʠ ʪʝʩʪʦʚʦʛʦ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ. ʕʪʘ 

ʦʩʦʙʝʥʥʦʩʪʴ (ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʥʘʷ ʩʦ ʩʤʝʥʦʡ ʬʘʟ ʩʦʣʥʝʯʥʦʛʦ ʮʠʢʣʘ) 

ʟʘʪʨʫʜʥʷʝʪ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ 

ʘʚʪʦʨʘʤʠ ʧʘʢʝʪʥʦʛʦ ʨʝʞʠʤʘ ʜʣʷ ʩʦʟʜʘʥʥʦʡ ʠʤʠ ʨʘʥʝʝ ʩʠʩʪʝʤʳ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ çʉʀɺʀʃʃɸè (ʉʠʩʪʝʤʘ ʀʩʩʣʝʜʦʚʘʥʠʷ ɺʟʘʠʤʦʩʚʷʟʝʡ 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʃʝʛʢʦʦʙʫʯʘʝʤʘʷ ʃʘʙʦʨʘʪʦʨʥʘʷ ɸʜʘʧʪʠʚʥʘʷ) ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʥʘʯʝʥʠʷ ʧʦʪʦʢʘ ʨʝʣʷʪʠʚʠʩʪʩʢʠʭ ʵʣʝʢʪʨʦʥʦʚ ʚʥʝʰʥʝʛʦ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʧʦʷʩʘ ɿʝʤʣʠ (ʈʕ ɺʈʇɿ) ʥʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʦʡ ʦʨʙʠʪʝ ʩ 

ʛʦʨʠʟʦʥʪʦʤ 1, 3 ʠ 6 ʯʘʩʦʚ, ʘ ʪʘʢʞʝ 1 ʩʫʪʢʠ ʠ 3 ʩʫʪʦʢ ʜʣʷ ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʩʫʪʦʯʥʳʭ ʧʦʪʦʢʦʚ (ʬʣʶʝʥʩʦʚ) ʈʕ ɺʈʇɿ. ɹr ʣʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩʦ 

ʩʢʦʣʴʟʷʱʠʤʠ ʪʝʩʪʦʚʳʤʠ ʥʘʙʦʨʘʤʠ ʜʘʥʥʳʭ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʢʘʯʝʩʪʚʘ ʧʨʦʛʥʦʟʘ ʦʪ ʧʦʣʦʞʝʥʠʷ ʠ ʚʝʣʠʯʠʥʳ 

ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʠ ʪʝʩʪʦʚʦʛʦ ʥʘʙʦʨʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʠ ʛʦʨʠʟʦʥʪʦʚ ʧʨʦʛʥʦʟʘ. ʇʦʜʪʚʝʨʞʜʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʛʥʦʟʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʞʝʥʠʷ ʠ ʚʝʣʠʯʠʥʳ 

ʪʝʩʪʦʚʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʫʯʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʣʷ ʟʘʜʘʯ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʯʘʩʦʚʳʭ 

ʧʦʪʦʢʦʚ ʠ ʩʫʪʦʯʥʳʭ ʬʣʶʝʥʩʦʚ ʈʕ ɺʈʇɿ. ʈʝʟʫʣʴʪʘʪʳ ʠʤʝʶʪ ʥʝʢʦʪʦʨʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʦʪʣʠʯʠʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʘʧʧʘʨʘʪʫʨʳ ʤʝʞʜʫ ʘʧʧʘʨʘʪʘʤʠ GOES ʨʘʟʣʠʯʥʳʭ ʩʝʨʠʡ, ʜʘʥʥʳʝ ʢʦʪʦʨʳʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʄɻʋ 

ʠʤʝʥʠ ʄ.ɺ.ʃʦʤʦʥʦʩʦʚʘ. 
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ПАРАМЕТРЫ ПОЛЯРИЗАЦИОННОГО ДЖЕТА ВО ВРЕМЯ 

ЭКСТРЕМАЛЬНЫХ ГЕОМАГНИТНЫХ СОБЫТИЙ 
 

ʉʠʥʝʚʠʯ ɸ.ɸ.
1,2
, ʏʝʨʥʳʰʦʚ ɸ.ɸ.

1
, ʏʫʛʫʥʠʥ ɼ.ɺ.

1
, ʄʦʛʠʣʝʚʩʢʠʡ ʄ.ʄ.

1 

1
ʀʂʀ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

2
ʀɿʄʀʈɸʅ, ʛ. ʊʨʦʠʮʢ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

sinevichaa@cosmos.ru 

 

ʇʦʣʷʨʠʟʘʮʠʦʥʥʳʡ ʜʞʝʪ (ʇɼ), ʚʦʟʥʠʢʘʶʱʠʡ ʚ ʩʫʙʘʚʨʦʨʘʣʴʥʦʡ 

ʠʦʥʦʩʬʝʨʥʦʡ ʧʣʘʟʤʝ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʟʢʫʶ ʧʦʣʦʩʫ ʩʠʣʴʥʦʛʦ ʟʘʧʘʜʥʦʛʦ 

ʜʨʝʡʬʘ ʠʦʥʦʚ ʥʘ ʚʳʩʦʪʘʭ F-ʩʣʦʷ ʠʦʥʦʩʬʝʨʳ ʚʙʣʠʟʠ ʛʨʘʥʠʮʳ ʧʨʦʝʢʮʠʠ 

ʧʣʘʟʤʦʧʘʫʟʳ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʛʝʥʝʨʘʮʠʷ ʇɼ ʟʘʚʠʩʠʪ ʦʪ ʛʝʦʤʘʛʥʠʪʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʦʜʥʘʢʦ ʧʘʨʘʤʝʪʨʳ ʇɼ ʚʦ ʚʨʝʤʷ ʩʠʣʴʥʝʡʰʠʭ ʛʝʦʤʘʛʥʠʪʥʳʭ 

ʩʦʙʳʪʠʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʠʟʫʯʝʥʳ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʳ 

ʩʣʫʯʘʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʇɼ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦ ʚʨʝʤʷ ʪʘʢʠʭ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʨʴ ʢʘʢ ʍʵʣʣʦʫʠʥʩʢʘʷ ʙʫʨʷ 29ï31 ʦʢʪʷʙʨʷ 

2003 ʛʦʜʘ, ʅʦʷʙʨʴʩʢʘʷ ʙʫʨʷ 20 ʥʦʷʙʨʷ 2003 ʛʦʜʘ, ɹʫʨʷ ɼʥʷ ʉʚʷʪʦʛʦ ʇʘʪʨʠʢʘ 

17 ʤʘʨʪʘ 2015 ʛʦʜʘ, ɹʫʨʷ ɼʥʷ ʇʦʙʝʜʳ 10ï12 ʤʘʷ 2024 ʛʦʜʘ ʠ ʆʢʪʷʙʨʴʩʢʘʷ 

ʙʫʨʷ 10ï12 ʦʢʪʷʙʨʷ 2024 ʛʦʜʘ. 

ʈʘʙʦʪʘ ʧʦʜʜʝʨʞʘʥʘ ʛʨʘʥʪʦʤ ʈʅʌ ˉ 25-12-00059. 
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ФОРБУШ ПОНИЖЕНИЯ И ШТОРМОВЫЕ ВОЗРАСТАНИЯ — ЭФФЕКТЫ 

ВЗАИМОДЕЙСТВИЯ СТРУКТУР СОЛНЕЧНОГО ВЕТРА  
 

ʉʪʨʫʤʠʥʩʢʠʡ ɸ.ɹ.
1
, ʆʞʝʨʝʜʦʚ ɺ.ɸ.

1
, ʉʘʜʦʚʩʢʠʡ ɸ.ʄ.

1
, ɻʨʠʛʦʨʴʝʚʘ ʀ.ʖ.

2
 

1
ʀʂʀ ʈɸʅ,  ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

2
ɻɸʆ ʈɸʅ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʙʫʨʛ, ʈʦʩʩʠ ̫

astrum@cosmos.ru   

 

ʈʘʩʩʤʦʪʨʝʥʳ ʵʬʬʝʢʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʛʥʠʪʥʳʭ ʩʪʨʫʢʪʫʨ ʩʦʣʥʝʯʥʦʛʦ 

ʚʝʪʨʘ (ʉʉɺ), ʨʘʟʜʝʣʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʥʫʣʝʤ Bx ʢʦʤʧʦʥʝʥʪʳ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ, ʚ ʤʦʜʫʣʷʮʠʠ ʧʦʪʦʢʦʚ ʛʘʣʘʢʪʠʯʝʩʢʠʭ ʠ ʩʦʣʥʝʯʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ 

(ɻʂʃ ʠ ʉʂʃ), ʧʦ ʜʘʥʥʳʤ ʅʄ ʄʦʩʢʚʘ (http://cr0.izmiran.ru) ʠ ʄʦʥʠʪʦʨʘ 

ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʂɸ ʉʧʝʢʪʨ ʈɻ (https://monitor.srg.cosmos.ru). 

ʇʨʠʤʝʨʳ ʪʘʢʦʡ ʤʦʜʫʣʷʮʠʠ ð ʌʦʨʙʫʰ ʧʦʥʠʞʝʥʠʷ ʠ ʰʪʦʨʤʦʚʳʝ ʚʦʟʨʘʩʪʘʥʠʷ 

(Storm Particle Events, SPE), ʥʘʙʣʶʜʘʚʰʠʝʩʷ ʚ ʧʝʨʠʦʜʳ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʚ ʤʘʝ 2024, ʤʘʝ 2025, ʥʦʷʙʨʝ 2025 ʠ ʷʥʚʘʨʝ 2026. ʇʦʜ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ 

ʤʘʛʥʠʪʥʳʭ ʉʉɺ ʠʤʝʶʪʩʷ ʚʚʠʜʫ ʵʬʬʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʣʠʯʠʝʤ ʩʢʦʨʦʩʪʝʡ 

ʉʉɺ. ɹʳʩʪʨʳʝ ʩʪʨʫʢʪʫʨʳ ʤʦʛʫʪ ʜʦʛʦʥʷʪʴ ʤʝʜʣʝʥʥʳʝ, ʩʞʠʤʘʪʴ ʠʭ, 

ʦʙʨʘʟʦʚʳʚʘʪʴ ʪʦʢʦʚʳʝ ʩʣʦʠ ʥʘ ʛʨʘʥʠʮʘʭ ʨʘʟʥʦʡ ʧʦʣʷʨʥʦʩʪʠ, ʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʝʨʝʩʦʝʜʠʥʝʥʠʷ ʠʟʤʝʥʷʪʴ ʪʦʧʦʣʦʛʠʶ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʩʢʦʨʦʩʪʴ ʉʉɺ. 

ʅʘʙʣʶʜʘʝʤʳʝ ʚʙʣʠʟʠ ɿʝʤʣʠ ʉʉɺ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʚ 1-ʡ ð 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʞʝ ʧʨʦʠʟʦʰʣʦ (ʥʝʪ ʜʦʛʦʥʷʶʱʠʭ ʉʉɺ), ʠʜʝʪ ʨʘʟʨʝʞʝʥʠʝ 

ʧʦʪʦʢʘ, ʘ ʚʦ 2-ʡ ð ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʝʱʝ ʩʦʭʨʘʥʠʣʘʩʴ (ʝʩʪʴ 

ʜʦʛʦʥʷʶʱʠʝ ʩʪʨʫʢʪʫʨʳ), ʠʜʝʪ ʩʞʘʪʠʝ ʠ ʨʘʟʨʝʞʝʥʠʝ ʧʦʪʦʢʘ. ʈʘʟʤʝʨ ʉʉɺ 

ʦʜʥʦʛʦ ʟʥʘʢʘ ʢʦʤʧʦʥʝʥʪʳ Bx ʚ L1 (ʪʦʯʢʝ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʉʉɺ) 

ʩʦʧʦʩʪʘʚʠʤ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ L1 ʠ L2 (ʧʦʣʦʞʝʥʠʝ ʂɸ ʉʧʝʢʪʨ ʈɻ). ʇʨʠ 

ʜʚʠʞʝʥʠʠ ʉʉɺ ʦʪ L1 ʜʦ L2 ʩʦ ʩʢʦʨʦʩʪʷʤʠ 350-1000 ʢʤ/ʩ ʚʦʟʤʦʞʥʦ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. Cʦʙʳʪʠʝ 18-20 ʷʥʚʘʨʷ 2026 ð 3-ʝ SPE ʧʦ ʚʝʣʠʯʠʥʝ ʧʦʪʦʢʘ 

ʧʨʦʪʦʥʦʚ >10ʄʵɺ (37000pfu) ʟʘ ʚʩʶ ʠʩʪʦʨʠʶ ʥʘʙʣʶʜʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ 1-ʡ 

ʛʨʫʧʧʝ; ʣʠʜʝʨ ʧʦ ʩʢʦʨʦʩʪʠ ʧʘʜʝʥʠʷ ʠ ʛʣʫʙʠʥʝ ʌʦʨʙʫʰ ʧʦʥʠʞʝʥʠʷ. ʉʦʙʳʪʠʷ 

9-11 ʤʘʷ 2024, 30 ʤʘʷ - 2 ʠʶʥʷ 2025 ʠ 9-12 ʥʦʷʙʨʷ 2025 ʧʨʝʜʩʪʘʚʣʷʶʪ 2-ʶ 

ʛʨʫʧʧʫ. ʉʨʝʜʠ ʥʠʭ ʥʘʠʙʦʣʴʰʠʤ ʧʦ ʘʤʧʣʠʪʫʜʝ, ʜʣʠʪʝʣʴʥʦʩʪʠ SPE ʠ ʵʥʝʨʛʠʠ 

ʧʨʦʪʦʥʦʚ ʚʳʜʝʣʷʝʪʩʷ 12 ʥʦʷʙʨʷ 2025, ʚ ʢʦʪʦʨʦʤ ʤʦʜʫʣʠʨʦʚʘʣʠʩʴ ʩʦʣʥʝʯʥʳʝ 

ʧʨʦʪʦʥʳ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝʩʷ ʥʘ ʬʘʟʝ ʩʧʘʜʘ 77-ʛʦ ʥʘʟʝʤʥʦʛʦ ʚʦʟʨʘʩʪʘʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʂʃ 11 ʥʦʷʙʨʷ 2025. ʕʪʦ SPE ʟʘ ʧʨʝʜʝʣʘʤʠ ʦʨʙʠʪʳ ɿʝʤʣʠ 

ʤʦʛʣʦ ʩʪʘʪʴ ʣʠʜʝʨʦʤ, ʝʩʣʠ ʉʉɺ ʦʪ ʚʩʧʳʰʢʠ 11 ʥʦʷʙʨʷ ʜʦʛʥʘʣʦ ʉʉɺ ʦʪ 

ʚʩʧʳʰʝʢ 9-10 ʥʦʷʙʨʷ 2025. 

  

mailto:astrum@cosmos.ru


ПРОГНОЗ-2026: Сборник тезисов Секция 4. Прогнозирование вариаций потоков частиц в 
гелиосфере и магнитосфере Земли 

119 
 

МОДЕЛЬ ПРОГНОЗИРОВАНИЯ СУТОЧНОГО ФЛЮЕНСА 

ВЫСОКОЭНЕРГИЧНЫХ ЭЛЕКТРОНОВ ПО ДАННЫМ О 

МЕЖПЛАНЕТНЫХ ВОЗМУЩЕНИЯХ  
 

ʐʣʳʢ ʅ.ʉ., ɹʝʣʦʚ ɸ.ɺ., ɹʝʣʦʚ ʉ.ʄ., ɸʙʫʥʠʥʘ ʄ.ɸ., ɸʙʫʥʠʥ ɸ.ɸ.
 

ʀɿʄʀʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 

nshlyk@izmiran.ru   

 

ɺʦʟʨʘʩʪʘʥʠʷ ʚʳʩʦʢʦʵʥʝʨʛʠʯʥʳʭ (>2 ʄʵɺ) ʤʘʛʥʠʪʦʩʬʝʨʥʳʭ ʵʣʝʢʪʨʦʥʦʚ 

ʚʦʟʥʠʢʘʶʪ ʧʦʩʣʝ ʥʘʯʘʣʘ ʛʝʦʤʘʛʥʠʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʚ 1-2 

ʜʥʷ ʠ ʷʚʣʷʶʪʩʷ ʠʭ ʩʣʝʜʩʪʚʠʝʤ [1, 2]. ʅʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʛʝʦʤʘʛʥʠʪʥʳʝ 

ʚʦʟʤʫʱʝʥʠʷ ï ʵʪʦ ʩʣʝʜʩʪʚʠʷ ʧʨʠʭʦʜʘ ʢ ɿʝʤʣʝ ʤʝʞʧʣʘʥʝʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ. 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʦʙʰʠʨʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʧʦʚʝʜʝʥʠʶ ʩʫʪʦʯʥʦʛʦ ʬʣʶʝʥʩʘ 

ʚʳʩʦʢʦʵʥʝʨʛʠʯʥʳʭ (>2 ʄʵɺ) ʤʘʛʥʠʪʦʩʬʝʨʥʳʭ ʵʣʝʢʪʨʦʥʦʚ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʳʭ ʩʧʫʪʥʠʢʘʭ ʩʝʨʠʠ GOES 

(https://www.swpc.noaa.gov/products/goes-electron-flux) ʟʘ ʧʝʨʠʦʜ ʩ 1986 ʧʦ 

2024 ʛʛ. ʇʘʨʘʤʝʪʨʳ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʵʣʝʢʪʨʦʥʥʳʤ ʚʦʟʨʘʩʪʘʥʠʷʤ 

ʛʝʦʤʘʛʥʠʪʥʳʭ ʠ ʤʝʞʧʣʘʥʝʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʚʟʷʪʳ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ FEID 

(https://tools.izmiran.ru/feid). ʉʦʩʪʘʚʣʝʥ ʦʙʱʝʜʦʩʪʫʧʥʳʡ ʢʘʪʘʣʦʛ ʪʘʢʠʭ 

ʩʦʙʳʪʠʡ, ʚʢʣʶʯʘʶʱʠʡ ʜʚʝ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧʳ ʤʝʞʧʣʘʥʝʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʤʠ ʧʦʪʦʢʘʤʠ ʠʟ ʢʦʨʦʥʘʣʴʥʳʭ ʜʳʨ ʠ 

ʢʦʨʦʥʘʣʴʥʳʤʠ ʚʳʙʨʦʩʘʤʠ ʤʘʩʩʳ. 

ʅʘʣʠʯʠʝ ʟʘʧʘʟʜʳʚʘʥʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʚʦʟʤʫʱʝʥʠʷ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ ʜʝʥʴ ʥʘʯʘʣʘ ʩʦʙʳʪʠʷ, ʜʣʷ 

ʧʨʦʛʥʦʟʘ ʩʫʪʦʯʥʦʛʦ ʬʣʶʝʥʩʘ ʵʣʝʢʪʨʦʥʦʚ ʥʘ ʧʦʩʣʝʜʫʶʱʠʝ ʜʥʠ. ʅʘʠʣʫʯʰʠʝ 

ʩʚʷʟʠ ʚʳʷʚʣʝʥʳ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 

ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ, ʬʣʶʝʥʩ ʧʦʪʦʢʘ ʵʣʝʢʪʨʦʥʦʚ ʚ ʧʨʝʜʳʜʫʱʠʝ ʩʫʪʢʠ, Ap- 

ʠʥʜʝʢʩ ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʘʨʠʘʮʠʷ Bz-ʢʦʤʧʦʥʝʥʪʳ 

ʄʄʇ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʢʣʘʜ ʠʭ ʨʘʟʣʠʯʝʥ ʜʣʷ ʩʦʙʳʪʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʤʠ ʧʦʪʦʢʘʤʠ ʠʟ ʢʦʨʦʥʘʣʴʥʳʭ ʜʳʨ ʠ ʢʦʨʦʥʘʣʴʥʳʤʠ 

ʚʳʙʨʦʩʘʤʠ ʤʘʩʩʳ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʨʘʟʨʘʙʦʪʘʥʘ ʵʤʧʠʨʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʮʝʥʠʚʘʪʴ ʦʞʠʜʘʝʤʫʶ ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ 

ʩʫʪʦʯʥʦʛʦ ʬʣʶʝʥʩʘ ʚʳʩʦʢʦʵʥʝʨʛʠʯʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʥʘ 3-5 ʜʥʝʡ ʚʧʝʨʝʜ, 

ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʦʙ ʫʞʝ ʥʘʯʘʚʰʝʤʩʷ ʤʝʞʧʣʘʥʝʪʥʦʤ ʚʦʟʤʫʱʝʥʠʠ. ɼʘʥʥʘʷ 

ʤʦʜʝʣʴ ʧʨʦʭʦʜʠʪ ʘʧʨʦʙʘʮʠʶ ʚ ʎʝʥʪʨʝ ʧʨʦʛʥʦʟʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ 

ʀɿʄʀʈɸʅ. 
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ɺʦʟʤʫʱʝʥʠʷ ʪʝʨʤʦʩʬʝʨʳ ʠ ʠʦʥʦʩʬʝʨʳ ʘʢʫʩʪʠʢʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ 

ʚʦʣʥʘʤʠ ɸɻɺ ʪʨʝʙʫʶʪ ʫʯʝʪʘ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠ 

ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ ʚʝʨʭʥʝʡ ʘʪʤʦʩʬʝʨʳ ʠ ʫʩʣʦʚʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʨʘʜʠʦʚʦʣʥ. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ɸɻɺ ʦʪ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚ ʚʝʨʭʥʶʶ ʘʪʤʦʩʬʝʨʫ ʠʩʧʦʣʴʟʦʚʘʥʘ ʥʝʣʠʥʝʡʥʘʷ ʯʠʩʣʝʥʥʘʷ ʤʦʜʝʣʴ ʚʳʩʦʢʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ. ʀʩʪʦʯʥʠʢʠ ʚʦʣʥ ʚ ʤʦʜʝʣʠ ʟʘʜʘʶʪʩʷ ʚ ʚʠʜʝ ʧʝʨʚʠʯʥʦʡ ʧʣʦʩʢʦʡ 

ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʦʡ ɸɻɺ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʡʩʷ ʚʜʦʣʴ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʀʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʬʠʣʠ ʬʦʥʦʚʦʛʦ ʚʝʪʨʘ ʚ ʩʨʝʜʥʝʡ ʘʪʤʦʩʬʝʨʝ, ʩʦʜʝʨʞʘʱʠʝ 

ʢʨʠʪʠʯʝʩʢʠʝ ʫʨʦʚʥʠ, ʚʙʣʠʟʠ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʫʩʠʣʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʚʪʦʨʠʯʥʳʭ ʚʦʣʥʦʚʳʭ ʤʦʜ. ʕʪʦ ʫʩʠʣʠʚʘʝʪ ʩʧʝʢʪʨʘʣʴʥʳʝ ʧʠʢʠ ʥʘ ʜʣʠʥʘʭ ʚʦʣʥ, 

ʩʦʩʪʘʚʣʷʶʱʠʭ 1/2 ʠ 1/3 ʦʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʜʣʠʥʳ ʧʝʨʚʠʯʥʦʡ ɸɻɺ. ʇʦʵʪʦʤʫ ʚ 

ʤʝʟʦʩʬʝʨʝ ʚʳʰʝ ʢʨʠʪʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʘʤʧʣʠʪʫʜʘ ʧʝʨʚʠʯʥʦʡ ʚʦʣʥʳ 

ʥʝʟʥʘʯʠʪʝʣʴʥʘ ʠ ʩʧʝʢʪʨ ʩʦʩʪʦʠʪ ʠʟ ʚʪʦʨʠʯʥʳʭ ʚʦʣʥʦʚʳʭ ʤʦʜ ʩ ʙʦʣʝʝ 

ʢʦʨʦʪʢʠʤʠ, ʯʝʤ ʫ ʧʝʨʚʠʯʥʦʡ ɸɻɺ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʜʣʠʥʘʤʠ ʚʦʣʥ [1]. 

ɺ ʪʝʨʤʦʩʬʝʨʝ, ʚʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦʡ ʚʷʟʢʦʩʪʠ ʠ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʤʦʜʝʣʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʙʨʘʪʥʳʡ ʧʝʨʝʭʦʜ ʵʥʝʨʛʠʠ ʦʪ 

ʙʦʣʝʝ ʢʦʨʦʪʢʠʭ ʚʪʦʨʠʯʥʳʭ ʚʦʣʥʦʚʳʭ ʤʦʜ ʚ ʦʙʣʘʩʪʴ ʤʝʥʴʰʠʭ ʚʦʣʥʦʚʳʭ ʯʠʩʝʣ 

ʩʧʝʢʪʨʘ ɸɻɺ. ʊʘʢʠʝ ʚʦʣʥʳ ʠʤʝʶʪ ʙʦʣʴʰʠʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʜʣʠʥʳ, 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʤʝʥʴʰʝʡ ʜʠʩʩʠʧʘʮʠʠ ʠ ʤʦʛʫʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʜʦ ʙʦʣʴʰʠʭ 

ʪʝʨʤʦʩʬʝʨʥʳʭ ʚʳʩʦʪ. ɸʤʧʣʠʪʫʜʳ ʵʪʠʭ ʜʣʠʥʥʳʭ ʚʦʣʥ ʤʦʛʫʪ ʧʨʝʚʳʰʘʪʴ 

ʘʤʧʣʠʪʫʜʫ ʧʝʨʚʠʯʥʦʡ ɸɻɺ, ʨʘʩʩʯʠʪʘʥʥʫ  ʁʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʛʝʥʝʨʘʮʠʠ ʩʧʝʢʪʨʘ 

ʚʪʦʨʠʯʥʳʭ ʚʦʣʥ ʚʙʣʠʟʠ ʢʨʠʪʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʚ ʩʨʝʜʥʝʡ ʘʪʤʦʩʬʝʨʝ. 

ʅʝʣʠʥʝʡʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʩʧʝʢʪʨʝ ʚʪʦʨʠʯʥʳʭ ʚʦʣʥʦʚʳʭ ʤʦʜ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ɸɻɺ 

ʚ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ ʦʙʱʝʡ ʮʠʨʢʫʣʷʮʠʠ ʠ ʢʣʠʤʘʪʘ ʚʝʨʭʥʝʡ 

ʘʪʤʦʩʬʝʨʳ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʛʨʘʥʪ ˉ 25-17-00166). 
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ʤʷʛʢʦʡ ʢʦʤʧʦʥʝʥʪʦʡ ʚʪʦʨʠʯʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʘʪʤʦʩʬʝʨʝ 

ɿʝʤʣʠ ʦʪ ʧʝʨʚʠʯʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ. ʆʪʤʝʯʘʶʪʩʷ ʚʦʟʨʘʩʪʘʥʠʷ ʧʦʪʦʢʘ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʩʘʜʢʘʤʠ, ʠ ʜʦʩʪʠʛʘʶʱʠʝ ʚ ʦʪʜʝʣʴʥʳʭ 

ʩʦʙʳʪʠʷʭ 100 % ʦʪ ʫʨʦʚʥʷ ʧʨʠ ʷʩʥʦʡ ʧʦʛʦʜʝ. ʉ 2022 ʛ. ʥʘʯʘʪʳ ʠʟʤʝʨʝʥʠʷ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʩʧʝʢʪʨʘ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ 0.1-4 ʄʵɺ ʚ ʪʨʝʭ 

ʧʫʥʢʪʘʭ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʝ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʝ ʢʨʠʩʪʘʣʣʳ NaI(Tl) 

ʨʘʟʤʝʨʦʤ Ï75ʭ75 ʤʤ. ʇʦʣʝ ʟʨʝʥʠʷ ʩʧʝʢʪʨʦʤʝʪʨʘ ʦʛʨʘʥʠʯʝʥʦ ʩʚʠʥʮʦʚʦʡ ʟʘʱʠʪʦʡ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʫʩʫ ʩ ʫʛʣʦʤ ʦʢʦʣʦ 90 ʛʨʘʜʫʩʦʚ, ʦʙʨʘʱʝʥʥʳʤ ʚ ʟʝʥʠʪ. 

ʉʧʝʢʪʨʦʤʝʪʨʳ ʧʨʦʢʘʣʠʙʨʦʚʘʥʳ ʧʦ ʣʠʥʠʷʤ ʨʘʜʠʦʥʫʢʣʠʜʦʚ: ʂ-40, Na-22, Cs-137, 

Co-60. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʚʳʜʝʣʝʥʠʷ ʩʧʝʢʪʨʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʪʦʢʘ, 

ʩʦʟʜʘʶʱʝʛʦ ʚʦʟʨʘʩʪʘʥʠʝ. ʇʨʦʚʦʜʠʣʠʩʴ ʠʟʤʝʨʝʥʠʷ ʚ ʪʨʝʭ ʟʥʘʯʠʪʝʣʴʥʦ 

ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʧʫʥʢʪʘʭ: ʚ ʩʨʝʜʥʠʭ ʰʠʨʦʪʘʭ 

(ʊʘʮʠʥʩʢʘʷ, ʈʦʩʪʦʚʩʢʘʷ ʦʙʣ.), ʚ ʩʫʙʘʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ (ɸʧʘʪʠʪʳ) ʠ ʚ ʘʨʢʪʠʯʝʩʢʦʡ 

ʪʫʥʜʨʝ (ɹʘʨʝʥʮʙʫʨʛ). ɺ ɸʧʘʪʠʪʘʭ ʠ ɹʘʨʝʥʮʙʫʨʛʝ ʩʧʝʢʪʨʦʤʝʪʨʳ ʧʦʩʪʘʚʣʝʥʳ ʥʘ 

ʥʝʧʨʝʨʳʚʥʫʶ ʨʘʙʦʪʫ. ɺ ʊʘʮʠʥʩʢʦʡ ʩʧʝʢʪʨʦʤʝʪʨ ʨʘʙʦʪʘʣ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. 

ʋʢʘʟʘʥʥʳʝ ʧʫʥʢʪʳ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. ɺ ʨʘʜʠʫʩʝ 100 ʢʤ 

ʦʪ ʊʘʮʠʥʩʢʦʡ ʠ ɸʧʘʪʠʪʦʚ ʥʘʭʦʜʷʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ, 

ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʘʷ. ɹʘʨʝʥʮʙʫʨʛ ʫʜʘʣʝʥ ʦʪ ʥʘʩʝʣʝʥʥʳʭ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʣʘʩʪʝʡ ʥʘ 1000 ʢʤ ʚʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ.  

ɺ ʊʘʮʠʥʩʢʦʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʩʧʝʢʪʨʳ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʧʨʠ ʚʦʟʨʘʩʪʘʥʠʷʭ 

ʧʦʪʦʢʘ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʚʦ ʚʨʝʤʷ ʛʨʦʟ ʠ ʣʠʚʥʝʡ. ɿʘʬʠʢʩʠʨʦʚʘʥʳ ʩʣʫʯʘʠ ʩʫʭʠʭ ʛʨʦʟ. 

ɺ ɸʧʘʪʠʪʘʭ ʛʨʦʟʳ ʨʝʜʢʠ, ʘ ʚʦʟʨʘʩʪʘʥʠʷ ʦʪʤʝʯʘʶʪʩʷ ʣʝʪʦʤ ʠ ʟʠʤʦʡ ʧʨʠ ʦʩʘʜʢʘʭ 

ʣʶʙʦʡ ʬʦʨʤʳ. ɿʘ ʚʨʝʤʷ ʩʧʝʢʪʨʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʚ ɸʧʘʪʠʪʘʭ ʥʘʢʦʧʣʝʥʳ ʩʦʪʥʠ 

ʩʧʝʢʪʨʦʚ ʚʦ ʚʨʝʤʷ ʚʦʟʨʘʩʪʘʥʠʡ. ɺ ɹʘʨʝʥʮʙʫʨʛʝ ʛʨʦʟ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʚʦʟʨʘʩʪʘʥʠʷ 

ʠʤʝʶʪ ʤʝʥʴʰʫʶ ʘʤʧʣʠʪʫʜʫ, ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʝ ʚʩʝ ʚʦʟʨʘʩʪʘʥʠʷ ʧʦʟʚʦʣʷʶʪ 

ʚʳʧʦʣʥʠʪʴ ʩʧʝʢʪʨʘʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ. ʇʨʦʚʝʜʝʥʳ ʩʨʘʚʥʝʥʠʝ ʠ ʘʥʘʣʠʟ ʩʧʝʢʪʨʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʚʦ ʚʨʝʤʷ ʚʦʟʨʘʩʪʘʥʠʡ ʚ ʫʢʘʟʘʥʥʳʭ ʧʫʥʢʪʘʭ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʦʪʦʢ 

ʠʟʣʫʯʝʥʠʷ, ʚʳʟʳʚʘʶʱʠʡ ʚʦʟʨʘʩʪʘʥʠʝ, ʠʤʝʝʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʚʝʨʭʥʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʧʨʝʜʝʣ ~2.5 ʄʵɺ ʜʣʷ ʚʩʝʭ ʪʦʯʝʢ ʥʘʙʣʶʜʝʥʠʡ. ʅʘ ʩʧʝʢʪʨʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʣʠʥʠʠ 

ʥʝʢʦʪʦʨʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ: K-40, Pb-214, Bi-214. ʅʘʙʣʶʜʘʝʪʩʷ ʩʣʘʙʘʷ 

ʣʠʥʠʷ ʘʥʥʠʛʠʣʷʮʠʠ ʧʦʟʠʪʨʦʥʦʚ 511 ʢʵɺ. ʆʜʥʘʢʦ, ʠ ʜʣʷ ʙʘʟʦʚʳʭ ʩʧʝʢʪʨʦʚ (ʧʨʠ 

ʷʩʥʦʡ ʧʦʛʦʜʝ ʥʘʢʘʥʫʥʝ), ʠ ʜʣʷ ʩʧʝʢʪʨʦʚ ʧʨʠ ʚʦʟʨʘʩʪʘʥʠʠ ʩʫʤʤʘʨʥʳʡ ʚʢʣʘʜ ʚʩʝʭ 

ʣʠʥʠʡ ʚ ʩʧʝʢʪʨ ~10 %, ʚ ʦʩʥʦʚʥʦʤ ʩʧʝʢʪʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʥʪʠʥʫʫʤ ʩ 

ʫʙʳʚʘʶʱʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʦʪ ʵʥʝʨʛʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʚʦʟʨʘʩʪʘʥʠʷ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʥʝ ʧʨʠʩʫʪʩʪʚʠʝʤ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ 

ʦʩʘʜʢʘʭ, ʘ ʠʤʝʶʪ ʠʥʫʶ ʧʨʠʨʦʜʫ ʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚʳʟʚʘʥʳ ʚʣʠʷʥʠʝʤ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʘʪʤʦʩʬʝʨʝ ʥʘ ʛʝʥʝʨʘʮʠʶ ʚʪʦʨʠʯʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ 

ʣʫʯʝʡ.  
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АНАЛИЗ ВНУТРИСЕЗОННОЙ ИЗМЕНЧИВОСТИ ПАРАМЕТРОВ СРЕДНЕЙ 

АТМОСФЕРЫ В УСЛОВИЯХ 22-23 И 24-25 СОЛНЕЧНЫХ ЦИКЛОВ 
 

ɼʠʜʝʥʢʦ ʂ.ɸ.
1,2

, ʄʘʫʨʯʝʚ ɽ.ɸ.
 1
, ʐʣʳʢ ʅ.ʉ.

1
, ʂʦʚʘʣʴ ɸ.ɺ.

2
,  

ɽʨʤʘʢʦʚʘ ʊ.ʉ.
2,3

 
1
 ʀɿʄʀʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 
2
 ʉʇʙɻʋ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 
3
 ɻɻʆ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

didenko@izmiran.ru  
 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʨʝʘʥʘʣʠʟʘ MERRA-2 [1] ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʧʘʨʘʤʝʪʨʳ ʩʨʝʜʥʝʡ ʘʪʤʦʩʬʝʨʳ: ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʝʪʝʨ, ʘʤʧʣʠʪʫʜʳ 

ʘʪʤʦʩʬʝʨʥʳʭ ʧʣʘʥʝʪʘʨʥʳʭ ʚʦʣʥ (ʇɺ) ʩ ʟʦʥʘʣʴʥʳʤʠ ʚʦʣʥʦʚʳʤʠ ʯʠʩʣʘʤʠ (m) 

1 ʠ 2 (ʇɺ1 ʠ ʇɺ2). ɼʘʥʥʳʝ ʟʠʤʥʠʭ ʩʝʟʦʥʦʚ ʫʩʨʝʜʥʷʣʠʩʴ ʜʣʷ ʧʘʨ ʙʦʣʝʝ ʥʠʟʢʠʭ 

ʠ ʚʳʩʦʢʠʭ ʩʦʣʥʝʯʥʳʭ ʮʠʢʣʦʚ (ʉʎ): 22-23 ʉʎ, 24-25 ʉʎ.  ʇʦʣʫʯʝʥʦ, ʯʪʦ 

ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʟʦʥʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʤʝʟʦʩʬʝʨʝ ʧʦʣʷʨʥʳʭ ʰʠʨʦʪ ʚ 

ʤʠʥʠʤʫʤʝ 22-23 ʉʎ ʧʨʝʚʳʰʘʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʤʠʥʠʤʫʤʝ 24-25 ʉʎ ʥʘ 5-15 

ʂ ʚ ʧʝʨʠʦʜ ʩ ʥʦʷʙʨʷ ʧʦ ʩʝʨʝʜʠʥʫ ʤʘʨʪʘ. ɺ ʩʪʨʘʪʦʩʬʝʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʪʥʘʷ 

ʩʠʪʫʘʮʠʷ. ɺ ʟʠʤʥʠʝ ʤʝʩʷʮʳ ʚ ʤʘʢʩʠʤʫʤʝ ʬʠʢʩʠʨʫʶʪʩʷ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʝ, 

ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʨʠʨʘʱʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʚʦ ʚʩʝʡ ʩʪʨʘʪʦʩʬʝʨʝ ʠ ʥʠʞʥʝʡ 

ʤʝʟʦʩʬʝʨʝ, ʧʨʠʯʝʤ ʚʝʣʠʯʠʥʳ ʧʨʠʨʘʱʝʥʠʡ ʜʣʷ ʜʚʫʭ ʧʘʨ ʉʎ ʩʦʧʦʩʪʘʚʠʤʳ. 

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʧʨʠʨʘʱʝʥʠʷ ʩʪʨʘʪʦʩʬʝʨʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʤʘʨʪʝ 

ʭʘʨʘʢʪʝʨʥʳ ʪʦʣʴʢʦ ʜʣʷ ʤʘʢʩʠʤʫʤʘ 24-25 ʉʎ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʠʟʤʝʥʝʥʠʝʤ ʟʥʘʢʘ ʩʨʝʜʥʝʟʦʥʘʣʴʥʦʛʦ ʚʝʪʨʘ.   

ɺʘʨʠʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʝʪʨʘ ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥʳ ʩ ʠʟʤʝʥʝʥʠʷʤʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʣʘʥʝʪʘʨʥʳʭ ʚʦʣʥ. ɺ ʤʘʢʩʠʤʫʤʝ 22-23 ʉʎ ʦʩʣʘʙʣʝʥʠʝ ʇɺ1 

ʧʨʦʠʩʭʦʜʠʪ ʩ ʩʝʨʝʜʠʥʳ ʜʝʢʘʙʨʷ ʧʦ ʩʝʨʝʜʠʥʫ ʷʥʚʘʨʷ, ʘ ʪʘʢʞʝ ʩ ʢʦʥʮʘ ʬʝʚʨʘʣʷ 

ʜʦ ʥʘʯʘʣʘ ʤʘʨʪʘ, ʫʩʠʣʠʚʘʷʩʴ ʤʝʞʜʫ ʵʪʠʤʠ ʧʝʨʠʦʜʘʤʠ. ɼʣʷ ʤʘʢʩʠʤʫʤʘ 24-25 

ʉʎ ʭʘʨʘʢʪʝʨʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʦʩʣʘʙʣʝʥʠʝ ʇɺ1 ʚ ʢʦʥʮʝ ʥʦʷʙʨʷ ï ʥʘʯʘʣʝ 

ʜʝʢʘʙʨʷ, ʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ï ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʤʘʨʪʘ, 

ʩʦʧʨʦʚʦʞʜʘʝʤʦʝ ʦʙʨʘʱʝʥʠʝʤ ʚʝʪʨʘ ʠ ʨʦʩʪʦʤ ʩʪʨʘʪʦʩʬʝʨʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʊʘʢʦʝ ʩʦʛʣʘʩʦʚʘʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚ 24ï25 ʉʎ ʫʢʘʟʳʚʘʝʪ ʥʘ ʯʝʨʪʳ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʝʨʝʭʦʜʘ ʩʪʨʘʪʦʩʬʝʨʳ ʢ ʣʝʪʥʝʤʫ ʨʝʞʠʤʫ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʘʪʤʦʩʬʝʨʥʳʭ ʤʦʜʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʦʩʢʦʣʴʢʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʢʩʠʤʫʤʦʚ ʩʦʣʥʝʯʥʳʭ ʮʠʢʣʦʚ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʟʣʠʯʘʪʴʩʷ; ʫʯʝʪ ʵʪʠʭ ʨʘʟʣʠʯʠʡ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʜʠʥʘʤʠʢʠ ʘʪʤʦʩʬʝʨʳ ʠ ʫʣʫʯʰʘʝʪ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. Gelaro R. et al. The modern-era retrospective analysis for research and applications, version 

2 (MERRA-2) // J. Clim. V. 30. N 13. ʈ. 5419ï5454. 2017.  
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ʇʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʤʝʪʦʜʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠʟʚʝʨʞʝʥʠʡ 

(ʇɿɺʀ) ʠʟ ʢʦʩʤʦʩʘ, ʨʘʟʚʠʪʦʛʦ ʥʘ ʦʩʥʦʚʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʢʠʥʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ 

ʢʦʥʜʝʥʩʘʮʠʠ ʚ ʘʪʤʦʩʬʝʨʝ ʠ ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʟʘʜʘʯʘʭ 

ʦʙʥʘʨʫʞʝʥʠʷ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʇɿɺʀ ʥʘ ʧʣʘʪʬʦʨʤʝ ʤʘʣʳʭ ʢʦʩʤʠʯʝʩʢʠʭ 

ʘʧʧʘʨʘʪʦʚ, ʩʦʟʜʘʥʥʳʭ ʧʦ ʧʨʠʥʮʠʧʫ çʘʧʧʘʨʘʪ-ʧʨʠʙʦʨè. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘʢʘʥʫʥʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠʣʠ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʠʟʚʝʨʞʝʥʠʷ ʥʘ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʘʪʤʦʩʬʝʨʳ ʷʚʣʷʝʪʩʷ ʧʦʧʨʘʚʢʘ ʢ ʭʠʤʠʯʝʩʢʦʤʫ ʧʦʪʝʥʮʠʘʣʫ ʧʘʨʦʚ 

ʚʦʜʳ ʚ ʘʪʤʦʩʬʝʨʝ ȹU [1-3]. ɺʝʣʠʯʠʥʘ ʧʦʧʨʘʚʢʠ ʢ ʫʩʨʝʜʥʝʥʥʦʤʫ 

ʭʠʤʠʯʝʩʢʦʤʫ ʧʦʪʝʥʮʠʘʣʫ ʧʘʨʦʚ ʚʦʜʳ ʚ ʘʪʤʦʩʬʝʨʝ ʧʦ ʜʘʥʥʳʤ 

ʤʝʪʝʦʥʘʙʣʶʜʝʥʠʡ, ʠʟʤʝʨʷʝʤʘʷ ʚ ʵʣʝʢʪʨʦʥ-ʚʦʣʴʪʘʭ (ʵɺ), ʤʦʞʝʪ ʦʮʝʥʠʚʘʪʴʩʷ 

ʧʦ ʬʦʨʤʫʣʝ [1]: 

ɝὟ 5,8ẗ10-1020Ὕ 5463
2
ÌÎ

100
,   (1) 

ʛʜʝ Ὕ ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ÁC; Ὄ ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ, %. 

ʉʦʯʝʪʘʥʠʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ 

ʜʠʥʘʤʠʢʠ ʧʦʚʝʜʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʩ 

ʘʥʘʣʠʟʦʤ ʜʠʥʘʤʠʢʠ ʧʦʧʨʘʚʢʠ ʢ ʭʠʤʠʯʝʩʢʦʤʫ ʧʦʪʝʥʮʠʘʣʫ ʧʘʨʦʚ ʚʦʜʳ ʚ 

ʘʪʤʦʩʬʝʨʝ, ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʧʨʝʜʩʢʘʟʘʪʴ ʩʠʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʠʟʚʝʨʞʝʥʠʷ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʇʨʦʛʨʘʤʤʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʧʦ ʪʝʤʝ: 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʠʩʪʝʤʝ 

"ʉʦʣʥʮʝ-ɿʝʤʣʷ" (ʨʝʛ. ˉ 1021100714181-3).  

 

ʃʠʪʝʨʘʪʫʨʘ 
1. ɹʦʷʨʯʫʢ ʂ.ɸ., ʂʘʨʝʣʠʥ ɸ.ɺ., ʐʠʨʦʢʦʚ ʈ.ɺ. ɹʘʟʦʚʘʷ ʤʦʜʝʣʴ ʢʠʥʝʪʠʢʠ 

ʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʘʪʤʦʩʬʝʨʳ. ʄ.: ʌɻʋʇ "ʅʇʇ ɺʅʀʀʕʄ", 2006. 203 ʩ. 

2. Pulinets S., Ouzounov D., Karelin A., Boyarchuk K. Earthquake Precursors in the 

Atmosphere and Ionosphere. New Concepts. - Springer, 2022. 294 ʩ. 

3. ʂʘʨʝʣʠʥ ɸ.ɺ., ʄʦʣʦʜʮʦʚ ʂ.ɸ., ʍʝʛʘʡ ɺ.ɺ., ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʟ ʢʦʩʤʦʩʘ // ɺʦʧʨʦʩʳ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʢʠ. ʊʨʫʜʳ ɺʅʀʀʕʄ. 2024. ʊ. 198. ˉ 1. ʉ.26-31. 
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О ВОЗМОЖНОМ МЕХАНИЗМЕ АНОМАЛЬНОГО РАЗВИТИЯ 

ТРОПИЧЕСКИХ ЦИКЛОНОВ 
 

ʂʦʩʪʠʥ ɺ.ʄ., ʆʚʯʘʨʝʥʢʦ ʆ.ʗ., ʊʨʫʰʢʠʥʘ ɽ.ʈ. 

ʀɿʄʀʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 

kostin@izmiran.ru   

 

ʈʘʩʩʤʦʪʨʝʥʳ ʢʦʨʨʝʣʷʮʠʠ ʘʥʦʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʦʧʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ 

(ʊʎ) ʠ ʧʨʦʭʦʞʜʝʥʠʝ ɿʝʤʣʠ ʯʝʨʝʟ ʤʘʢʩʠʤʫʤʳ ʤʝʪʝʦʨʥʳʭ ʧʦʪʦʢʦʚ. ʇʦʢʘʟʘʥʦ, 

ʯʪʦ ʘʥʦʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʦʪʜʝʣʴʥʳʭ ʊʎ ʚ 2025 (ʥʝ ʧʨʝʜʩʢʘʟʘʥʥʳʭ 

ʤʝʪʝʦʧʨʦʛʥʦʟʘʤʠ)  ʧʨʦʠʩʭʦʜʠʣʦ ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʚ 2-6 ʯʘʩʦʚ ʧʦʩʣʝ ʩʠʣʴʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʄ>7.0 [1]. ʉʦʧʦʩʪʘʚʣʝʥʳ ʛʠʩʪʦʛʨʘʤʤʳ ʩʠʣʴʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʢʘʞʜʳʡ ʜʝʥʴ ʟʘ ʧʦʩʣʝʜʥʠʝ 100 ʣʝʪ ʩ ʧʨʦʭʦʞʜʝʥʠʝʤ ɿʝʤʣʠ 

ʯʝʨʝʟ ʤʝʪʝʦʨʥʳʝ ʧʦʪʦʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʬʦʨʰʦʢ 9 ʤʘʨʪʘ 2011 ʄ=7.3, ʧʝʨʝʜ 

ʩʦʙʳʪʠʝʤ ʥʘ ʌʫʢʫʩʠʤʝ, ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʟʘʨʦʞʜʝʥʠʝʤ ʮʠʢʣʦʥʘ 50Q ʦʢʦʣʦ 

ɹʨʘʟʠʣʠʠ, ʘ ʩʠʣʴʥʝʡʰʠʡ ʫʜʘʨ ʄ=9.1 ʧʨʦʠʟʦʰʝʣ 11 ʤʘʨʪʘ. ʈʝʟʢʠʡ ʠʟʣʦʤ 

ʪʨʘʝʢʪʦʨʠʠ 50Q ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʯʝʨʝʟ ~6 ʯʘʩʦʚ. ɺʩʝ ʵʪʠ ʩʦʙʳʪʠʷ 

ʧʨʦʠʩʭʦʜʠʣʠ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ɿʝʤʣʠ ʯʝʨʝʟ ʤʘʢʩʠʤʫʤ ʤʝʪʝʦʨʥʦʛʦ ʧʦʪʦʢʘ 

Alpha Leonids. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʊʎ Kiko, Ragasa ʠ Humberto ʚ ʩʝʥʪʷʙʨʝ, Halong ʠ Melissa 

ʚ ʦʢʪʷʙʨʝ, Kalmaegi ʠ Fung-wong ʚ ʥʦʷʙʨʝ 2025 ʧʨʝʚʳʰʘʣʘ 200 ʢʤ/ʯ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʥʠ ʨʘʟʚʠʚʘʣʠʩʴ ʩʠʥʭʨʦʥʥʦ. ɺ ʀʥʜʦʥʝʟʠʠ, ɻʦʥʢʦʥʛʝ, ʊʘʡʚʘʥʝ 

ʠ ʥʘ ʌʠʣʠʧʧʠʥʘʭ ʚʳʧʘʣʦ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ. ɹʳʣʦ 

ʵʚʘʢʫʠʨʦʚʘʥʦ ʦʢʦʣʦ 2-ʭ ʤʠʣʣʠʦʥʦʚ ʣʶʜʝʡ. 

ɸʥʦʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʊʎ ʠ ʩʠʣʴʥʝʡʰʝʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʚ ʜʥʠ 

ʢʦʥʬʝʨʝʥʮʠʠ ʇʨʦʛʥʦʟ-2026, ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ, ʧʨʦʠʟʦʡʜʝʪ 26 ʤʘʷ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ Theta Serpentids. ɼʘʥʥʳʡ ʚʳʚʦʜ ʩʣʝʜʫʝʪ ʠʟ ʨʘʟʚʠʪʠʷ ʛʠʧʦʪʝʟʳ 

ʘʢʘʜʝʤʠʢʘ ʀ.ʀ. ʊʢʘʯʝʚʘ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʀʗʀ ʈɸʅ ʦ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ, 

ʩʦʩʪʦʷʱʝʡ ʠʟ ʘʢʩʠʦʥʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ɹʦʟʝ-ʘʩʪʝʨʦʠʜʳ 

ʨʘʟʤʝʨʦʤ R~100 ʢʤ [2]. ʊʘʢʠʝ ʘʩʪʝʨʦʠʜʳ, ʩʪʘʣʢʠʚʘʷʩʴ ʩ ʢʦʤʝʪʘʤʠ, ʤʦʛʫʪ 

ʨʘʟʨʫʰʠʪʴ ʠʭ ʠ ʜʚʠʛʘʪʴʩʷ ʚʤʝʩʪʝ ʩ ʤʝʪʝʦʨʥʳʤʠ ʧʦʪʦʢʘʤʠ. ʇʨʦʭʦʜʷ ʩʢʚʦʟʴ 

ɿʝʤʣʶ, ʠʭ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʟʳʚʘʝʪ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʩ 

ʟʘʧʘʟʜʳʚʘʥʠʝʤ, ʠʟ-ʟʘ ʙʦʣʝʝ ʤʝʜʣʝʥʥʦʡ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʘʪʤʦʩʬʝʨʳ, 

ʘʥʦʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʊʎ.  

 

ʃʠʪʝʨʘʪʫʨʘ 

1.  ʂʦʩʪʠʥ ɺ.ʄ., ʆʚʯʘʨʝʥʢʦ ʆ.ʗ., ʊʨʫʰʢʠʥʘ ɽ.ʇ. ʆ ʚʦʟʤʦʞʥʦʤ ʪʨʠʛʛʝʨʝ ʨʝʟʢʦʛʦ 
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ʏʠʩʣʝʥʥʘʷ ʬʦʪʦʭʠʤʠʯʝʩʢʘʷ ʛʣʦʙʘʣʴʥʘʷ ʥʝʩʪʘʮʠʦʥʘʨʥʘʷ ʤʦʜʝʣʴ CHARM -

DE (Chemical Atmospheric Research Model with D and E regions). ʄʦʜʝʣʴ 

ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʦʩʥʦʚʥʦʡ ʚʝʨʩʠʠ CHARM  /1/, ʦʧʠʩʳʚʘʶʱʫʶ ʭʠʤʠʶ 

ʥʝʡʪʨʘʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ.  ʅʦʚʘʷ ʤʦʜʝʣʠ ʦʧʠʩʳʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

127 ʥʝʡʪʨʘʣʴʥʳʭ (ʦʟʦʥ ʠ ʜʨʫʛʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ) ʠ ʟʘʨʷʞʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ (ʚʢʣʶʯʘʷ ʵʣʝʢʪʨʦʥʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ), ʫʯʘʩʪʚʫʶʱʠʭ ʚ 250 

ʬʦʪʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ. ʄʦʜʝʣʴ ʦʭʚʘʪʳʚʘʝʪ ʜʠʘʧʘʟʦʥ ʚʳʩʦʪ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʜʦ ʚʳʩʦʪʳ 130  ʢʤ, ʢʫʜʘ  ʧʦʧʘʜʘʶʪ ʦʙʣʘʩʪʠ D ʠ  E 

ʠʦʥʦʩʬʝʨʳ. ʀʦʥʠʟʘʮʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʛʘʣʘʢʪʠʯʝʩʢʠʤʠ ʢʦʩʤʠʯʝʩʢʠʤʠ 

ʣʫʯʘʤʠ ʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤ ʠʟʣʫʯʝʥʠʝʤ ʉʦʣʥʮʘ ʥʘ ʜʣʠʥʝ ʚʦʣʥʳ 

ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʃʘʡʤʘʥ-ʘʣʴʬʘ.  ʈʘʟʨʝʰʝʥʠʝ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʫ: ʧʦ 

ʰʠʨʦʪʝ 10 ʛʨʘʜ., ʧʦ ʜʦʣʛʦʪʝ 5 ʛʨʘʜ. ʇʦ ʚʳʩʦʪʝ 1 ʢʤ. ʐʘʛ ʧʦ ʚʨʝʤʝʥʠ ï 10 

ʤʠʥʫʪ.  ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʜʣʷ ʥʝʚʦʟʤʫʱʝʥʥʳʭ ʫʩʣʦʚʠʡ. 
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ʈʘʩʩʤʦʪʨʝʥʳ ʠʟʤʝʥʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʉʦʣʥʮʘ ʥʘ ʦʢʦʣʦʟʝʤʥʦʝ ʢʦʩʤʠʯʝʩʢʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʧʣʘʥʝʪʫ ɿʝʤʣʷ ʥʘ ʜʣʠʪʝʣʴʥʳʭ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʭ 

ʠʥʪʝʨʚʘʣʘʭ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʭ ʨʘʟʚʠʪʠʷ ʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʩʪʴ, ʚʦʟʤʦʞʥʳʡ 

ʬʠʟʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ.  ʅʘ ʧʨʠʤʝʨʝ ʜʘʥʥʳʭ ʦʙ ʠʟʤʝʥʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʨʘʜʠʦʫʛʣʝʨʦʜʘ ʉ14 (ʜʘʣʝʝ ʚʘʨʠʘʮʠʡ ʉ14) ʟʘ 4.5 ʪʳʩʷʯ ʣʝʪ 

ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ ʫʢʘʟʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. ɼʣʷ ʨʘʩʯʝʪʘ 

ʩʧʝʢʪʨʘ ʚʘʨʠʘʮʠʡ ʉ14 ʧʨʠʤʝʥʷʣʩʷ ʄʝʪʦʜ ɻʣʦʙʘʣʴʥʦʛʦ ʄʠʥʠʤʫʤʘ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʷʪʴ ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʦ ʪʨʝʥʜ ʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʝ ʛʘʨʤʦʥʠʢʠ 

ʙʝʟ ʟʘʧʦʣʥʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʜʘʥʥʳʭ ʢʘʢʠʤʠ-ʣʠʙʦ ʟʥʘʯʝʥʠʷʤʠ [1]. 

ʇʦʣʫʯʝʥʘ ʩʫʤʤʘ ʪʨʝʥʜʘ ʠ ʜʦʣʛʦ-ʧʝʨʠʦʜʥʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ ʚʘʨʠʘʮʠʡ ʉ14 ʩ 

ʩʘʤʳʤʠ ʙʦʣʴʰʠʤʠ ʘʤʧʣʠʪʫʜʘʤʠ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʝʨʠʦʜʦʚ ʩʧʝʢʪʨʘ 

ʚʘʨʠʘʮʠʡ ʉ14 ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʭ ʩʚʷʟʠ ʩ ʠʟʚʝʩʪʥʳʤʠ ʮʠʢʣʘʤʠ ʟʘʪʤʝʥʠʡ ʠ ʩ 

ʧʝʨʠʦʜʘʤʠ ʜʚʠʞʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʉʦʣʥʮʝ-ɿʝʤʣʷ-ʃʫʥʘ ʠ ʉʦʣʥʮʝ-ʧʣʘʥʝʪʳ 

(ʖʧʠʪʝʨ, ʉʘʪʫʨʥ, ɺʝʥʝʨʘ). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʘʤʳʝ ʙʦʣʴʰʠʝ ʘʤʧʣʠʪʫʜʳ ʫ 

ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ ʩ ʩʘʤʳʤʠ ʙʦʣʴʰʠʤʠ ʧʝʨʠʦʜʘʤʠ. ʇʦʢʘʟʘʥʦ, 

ʯʪʦ ʧʝʨʠʦʜʳ ʩʧʝʢʪʨʘ ʚʢʣʶʯʘʶʪ ʪʘʢʞʝ ʮʝʣʳʝ ʯʠʩʣʘ ʧʝʨʠʦʜʦʚ ʠʟʚʝʩʪʥʳʭ 

ʮʠʢʣʦʚ ʟʘʪʤʝʥʠʡ ʠ ʧʝʨʠʦʜʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʚʠʞʝʥʠʷʤʠ ʉʦʣʥʮʘ, ɿʝʤʣʠ, ʃʫʥʳ 

ʠ ɺʝʥʝʨʳ, ʖʧʠʪʝʨʘ, ʉʘʪʫʨʥʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʚʝʩʪʥʳʤ ʨʝʟʦʥʘʥʩʘʤ. ɼʣʷ 

ʦʙʲʷʩʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʚʣʝʯʝʥ ʧʨʝʜʣʦʞʝʥʥʳʡ ʥʘʤʠ ʨʘʥʝʝ ʬʠʟʠʯʝʩʢʠʡ 

ʤʝʭʘʥʠʟʤ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʥʝʣʠʥʝʡʥʦʛʦ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʜʠʩʢʦʚʦʛʦ ʜʠʥʘʤʦ ʥʘʤʠ ʙʳʣʘ ʧʦʢʘʟʘʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʛʝʥʝʨʘʮʠʠ ʙʦʣʴʰʠʭ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, 

ʚʳʟʚʘʥʥʳʭ ʤʘʣʳʤʠ ʛʘʨʤʦʥʠʯʝʩʢʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʜʠʩʩʠʧʘʪʠʚʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʜʠʥʘʤʦ [2]. ʇʨʠʯʠʥʦʡ ʵʪʠʭ ʤʘʣʳʭ ʢʦʣʝʙʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʤʘʣʳʝ 

ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʧʨʠʣʠʚʥʳʝ ʩʠʣʳ ʧʣʘʥʝʪ [3].  
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ʆʙʩʫʞʜʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʜʣʠʪʝʣʴʥʳʭ ʥʘʟʝʤʥʳʭ ʤʠʢʨʦʚʦʣʥʦʚʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʦʟʦʥʘ ʩʨʝʜʥʝʡ ʘʪʤʦʩʬʝʨʳ ʚ ɸʧʘʪʠʪʘʭ (67N, 33E) ʚ ʟʠʤʥʝ-

ʚʝʩʝʥʥʠʝ ʩʝʟʦʥʳ, ʥʘʯʠʥʘʷ ʩ 2017 ʛʦʜʘ. ɺ ʠʟʤʝʨʝʥʠʷʭ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

ʤʦʙʠʣʴʥʳʡ ʤʠʢʨʦʚʦʣʥʦʚʳʡ ʩʧʝʢʪʨʦʤʝʪʨ ʩ ʨʘʙʦʯʝʡ ʯʘʩʪʦʪʦʡ 110.8 ɻɻʮ. 

ʇʨʠʙʦʨ ʨʝʛʠʩʪʨʠʨʫʝʪ ʚʘʨʠʘʮʠʠ ʆ3 ʩ 15-ʪʠ ʤʠʥʫʪʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʥʘ 

ʚʳʩʦʪʘʭ ʦʪ 22 ʜʦ 60 ʢʤ. ɺ ʠʟʤʝʨʝʥʠʷʭ ʧʨʠ ʥʠʟʢʦʡ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʝʨʝʤʝʥʥʦʩʪʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʟʦʩʬʝʨʥʦʛʦ ʦʟʦʥʘ (60 ʢʤ), 

ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʬʦʪʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʩʪʫʧʘʪʴ ʚʘʨʠʘʮʠʷʤ ʆ3, ʢʦʪʦʨʳʝ ʚʳʟʚʘʥʳ ʜʠʥʘʤʠʢʦʡ ï ʚʥʝʟʘʧʥʳʤʠ 

ʩʪʨʘʪʦʩʬʝʨʥʳʤʠ ʧʦʪʝʧʣʝʥʠʷʤʠ (ɺʉʇ) ʠ ʧʦʣʷʨʥʳʤʠ ʚʠʭʨʷʤʠ [1]. ʉʯʠʪʘʝʪʩʷ, 

ʯʪʦ ʩʦʣʥʝʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʣʷʨʥʳʡ 

ʤʝʟʦʩʬʝʨʥʳʡ ʦʟʦʥ, ʚʳʟʳʚʘʷ ʝʛʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʠʩʪʦʱʝʥʠʝ ʥʘ ʚʳʩʦʪʘʭ ʦʢʦʣʦ 

60 ʢʤ ʚʦ ʚʨʝʤʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʨʴ. ʕʥʝʨʛʠʯʥʳʝ ʵʣʝʢʪʨʦʥʳ ʧʨʦʥʠʢʘʶʪ ʚ 

ʘʪʤʦʩʬʝʨʫ, ʟʘʧʫʩʢʘʷ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, 

ʩʧʦʩʦʙʥʳʝ ʫʤʝʥʴʰʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʆ3, 

ʧʨʠʯʝʤ ʚʣʠʷʥʠʝ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʞʝʪ 

ʧʨʝʚʳʰʘʪʴ ʩʝʟʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ [2]. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʤʠʢʨʦʚʦʣʥʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚ 

ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ 

ʩʝʟʦʥʥʳʝ (ʦʩʝʥʴ-ʣʝʪʦ) ʠʟʤʝʥʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʣʷʨʥʦʛʦ ʤʝʟʦʩʬʝʨʥʦʛʦ 

ʦʟʦʥʘ ʙʦʣʝʝ ʯʝʤ 100% (ʩʤ. ʨʠʩʫʥʦʢ). 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀʇʌ ʈɸʅ 

(FFUF-2024-0034).  

ʃʠʪʝʨʘʪʫʨʘ 

1. ʂʫʣʠʢʦʚ ʖ.ʖ., ɸ.ʌ. ɸʥʜʨʠʷʥʦʚ, ɺ.ʀ. ɼʝʤʠʥ ʠ ʜʨ. ɼʣʠʪʝʣʴʥʳʝ 

ʤʠʢʨʦʚʦʣʥʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʦʟʦʥʘ ʩʨʝʜʥʝʡ ʘʪʤʦʩʬʝʨʳ ʚ ɸʧʘʪʠʪʘʭ ʚ ʪʝʯʝʥʠʝ 

ʪʨʝʭ ʟʠʤ. ɻʝʦʤʘʛʥʝʪʠʟʤ ʠ ɸʵʨʦʥʦʤʠʷ, ʊ. 63, ˉ 5, ʉ.  644-656, 2023. 

2. Miyoshi Y. et al. Penetration of MeV electrons into yhe mesosphere 

accompanying pulsation aurorae. Scientific Reports. 

https://doi.org/10.1038/s41598-021-02611-3. 2021 
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ЧИСЛЕННОЕ МОДЕЛИРОВАНИЕ ТОНКОСЛОИСТЫХ АНИЗОТРОПНЫХ 

СТРУКТУР В АТМОСФЕРЕ 
 

ʂʰʝʚʝʮʢʠʡ ʉ.ʇ.
1
, ʂʫʨʜʷʝʚʘ ʖ.ɸ.

2
, ʂʫʣʠʯʢʦʚ ʉ.ʅ. 

1
, ɻʘʚʨʠʣʦʚ ʅ.ʄ.

3 

1
ʀʌɸ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

2
ʂʘʣʠʥʠʥʛʨʘʜʩʢʠʡ ʬʠʣʠʘʣ

 
ʀɿʄʀʈɸʅ, ʛ. ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʷ 

3
ʉʇʙɻʋ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ï ʇʝʪʨʦʜʚʦʨʝʮ, ʈʦʩʩʠʷ 

yakurdyaeva@wdizmiran.ru   
 

ʇʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʦʥʢʠʭ ʘʥʠʟʦʪʨʦʧʥʳʭ 

ʩʪʨʫʢʪʫʨ ʚ ʘʪʤʦʩʬʝʨʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʣʠʥʝʡʥʦʡ ʤʦʜʝʣʠ ʚʳʩʦʢʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ AtmoSym. ɺ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʣʝʞʠʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚʝʨʭʥʝʡ ʘʪʤʦʩʬʝʨʳ ʠ ʣʠʥʝʡʥʦʡ ʪʝʦʨʠʠ 

ʚʥʫʪʨʝʥʥʠʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʣʷ, ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʝ ʨʝʘʣʴʥʳʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ. 

ʇʦʣʷ ʚʚʦʜʷʪʩʷ ʚ ʠʩʪʦʯʥʠʢʠ ʥʝʣʠʥʝʡʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʚʦʟʙʫʞʜʝʥʠʷ 

ʩʦʙʩʪʚʝʥʥʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʚʦʣʥʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʩ ʪʨʝʙʫʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʦʜʝʣʠʨʫʝʤʳʝ ʘʥʠʟʦʪʨʦʧʥʳʝ ʪʦʥʢʦ-

ʩʣʦʠʩʪʳʝ ʩʪʨʫʢʪʫʨʳ ʥʦʩʷʪ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʳʡ ʭʘʨʘʢʪʝʨ. ʄʘʩʰʪʘʙʳ, ʬʦʨʤʳ ʠ 

ʚʨʝʤʷ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʟʚʝʩʪʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ 

ʜʘʥʥʳʤ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʣʠʥʝʡʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʦʣʥʦʚʦʛʦ ʩʧʝʢʪʨʘ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʛʝʥʝʨʘʮʠʠ ʚʪʦʨʠʯʥʳʭ 

ʤʦʜ. ʕʪʦ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʧʦʩʪʝʧʝʥʥʫʶ ʵʚʦʣʶʮʠʶ ʪʦʥʢʦʩʣʦʠʩʪʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʘʪʤʦʩʬʝʨʝ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʛʨʘʥʪ ˉ 25-17-

00166) ʠ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀɿʄʀʈɸʅ (ʪʝʤʘ ˉ FFUM-

2026-0010) 
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ОТКЛИК СРЕДНЕЙ ВЫСОКОШИРОТНОЙ АТМОСФЕРЫ НА 

ВЫСЫПАНИЯ ПРОТОНОВ И ЭЛЕКТРОНОВ ВО ВРЕМЯ СОЛНЕЧНЫХ И 

ГЕОМАГНИТНЫХ ВОЗМУЩЕНИЙ  
 

ʄʠʨʦʥʦʚʘ ʀ.ɸ.
1
, ɼʦʨʦʥʠʥ ɻ.ɻ.

1
, ʂʦʯʥʝʚʘ ʕ.ʄ.

1
, ɹʘʟʠʣʝʚʩʢʘʷ ɻ.ɸ.

2
, 

ʄʠʨʦʥʦʚ ɸ.ɼ.
1
 ʠ ʈʦʟʘʥʦʚ ɽ.ɺ.

1 

1 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

2 
ʌʠʟʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ʃʝʙʝʜʝʚʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʛ.ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

i.a.mironova@spbu.ru  
 

ʆʮʝʥʢʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʟʦʥ-ʨʘʟʨʫʰʘʶʱʠʭ ʢʦʤʧʦʥʝʥʪ ʘʪʤʦʩʬʝʨʳ ʠ 

ʨʘʟʨʫʰʝʥʠʷ ʤʝʟʦʩʬʝʨʥʦʛʦ ʦʟʦʥʘ ʙʫʜʫʪ ʜʘʥʳ ʚʦ ʚʨʝʤʷ ʛʝʦʤʘʛʥʠʪʥʳʭ 

ʚʦʟʤʫʱʝʥʠʡ ʠ ʩʦʣʥʝʯʥʳʭ ʵʨʫʧʪʠʚʥʳʭ ʩʦʙʳʪʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʜʥʦʤʝʨʥʦʡ ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʨʘʜʠʘʮʠʦʥʥʦ-ʢʦʥʚʝʢʪʠʚʥʦʡ ʤʦʜʝʣʠ ʩ ʫʯʝʪʦʤ 

ʠʦʥʥʦʡ ʭʠʤʠʠ, ʘ ʪʘʢʞʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʣʶʜʝʥʠʡ ʩʦ ʩʧʫʪʥʠʢʘ MLS 

(ʜʘʥʥʳʝ ʧʦ ʦʟʦʥʫ, HO2 ʠ HNO3). ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʦʢʘʟʘʪʴ 

ʧʦʩʣʝʜʥʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʦʪʢʣʠʢʘ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ʘʪʤʦʩʬʝʨʳ 

ʥʘ ʚʳʩʳʧʘʥʠʷ ʵʥʝʨʛʠʯʥʳʭ ʯʘʩʪʠʮ, ʢʘʢ ʵʥʝʨʛʠʯʥʳʭ ʵʣʝʢʪʨʦʥʦʚ, ʪʘʢ ʠ 

ʧʨʦʪʦʥʦʚ ʚʦ ʚʨʝʤ ̫ʛʝʦʤʘʛʥʠʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ 2024, 2025 ʠ 2026 ʛʛ., ʘ ʪʘʢʞʝ 

2003 ʛʛ. ʩʚ̫ʟʘʥʥʳʭ ʩ ʵʨʫʧʪʠʚʥʳʤʠ ʩʦʙʳʪʠʷʤʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʟʘʢʣʶʯʝʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʝʣʘʝʪʩʷ 

ʧʨʦʛʥʦʟ ʠʟʤʝʥʝʥʠʷ ʦʟʦʥ-ʨʘʟʨʫʰʘʶʱʠʭ ʢʦʤʧʦʥʝʥʪ ʘʪʤʦʩʬʝʨʳ ʠ ʨʘʟʨʫʰʝʥʠʷ 

ʤʝʟʦʩʬʝʨʥʦʛʦ ʦʟʦʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʦʙʳʪʠʡ ʢʦʩʤʠʯʝʩʢʦʡ 

ʧʦʛʦʜʳ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʉʇʙɻʋ 

 ̄124032000025-1. 
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ВОЗМОЖНОСТИ ПРОГНОЗА ИНТЕНСИФИКАЦИИ ЦИКЛОНИЧЕСКОЙ 

АКТИВНОСТИ В СЕВЕРНОЙ АТЛАНТИКЕ 
 

ʇʫʣʠʥʝʮ ʉ.ɸ.
1
, ʄʘʣʠʥʦʚʠʯ-ʄʠʣʠʯʝʚʠʯ ʉ.

2
 

1
ʀʥʩʪʠʪʫʪ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

2
ʀʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʠʠ ʠʤ. ʁʦʚʘʥʘ ʎʚʠʡʠʯʘ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʠ ʠʩʢʫʩʩʪʚ, ʛ. ɹʝʣʛʨʘʜ, ʉʝʨʙʠʷ 

pulse@cosmos.ru   

 

ɺ ʨʘʙʦʪʝ [1] ʦʧʫʙʣʠʢʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦʪʦʢʦʚ ʛʘʣʘʢʪʠʯʝʩʢʠʭ ʢʦʩʤʠʯʝʩʢʠʭ 

ʣʫʯʝʡ (ɻʂʃ) ʥʘ ʠʥʠʮʠʘʮʠʶ ʫʨʘʛʘʥʦʚ ʚ ʨʝʛʠʦʥʝ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʠ ʚʦʢʨʫʛ 

ʄʝʢʩʠʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʠʣʴʥʳʝ ʫʨʘʛʘʥʳ ʢʘʪʝʛʦʨʠʠ 5 

ʚʦʟʥʠʢʘʶʪ ʯʝʨʝʟ 2 ʩʫʪʦʢ ʧʦʩʣʝ ʌʦʨʙʫʰ-ʧʦʥʠʞʝʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ. 

ʆʜʥʠʤ ʠʟ ʬʠʟʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʘʟʥʦʩʪʠ 

ʪʝʤʧʝʨʘʪʫʨ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʢʝʘʥʘ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʪʨʦʧʦʧʘʫʟʳ 

ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʚʳʜʝʣʝʥʠʷ ʩʢʨʳʪʦʡ ʪʝʧʣʦʪʳ ʚʩʣʝʜʩʪʚʠʝ ʫʤʝʥʴʰʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʦʥʠʟʘʮʠʠ ʘʪʤʦʩʬʝʨʳ ʥʘ ʫʨʦʚʥʝ ʪʨʦʧʦʧʘʫʟʳ ʠʟ-ʟʘ 

ʫʤʝʥʴʰʝʥʠʷ ʧʦʪʦʢʘ ɻʂʃ ʚʦ ʚʨʝʤʷ ʬʦʨʙʫʰ-ʧʦʥʠʞʝʥʠʡ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʚʠʪʠʷ 

ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʨʴ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʘʛʘʥʘ ʂʘʪʨʠʥʘ ʙʳʣʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ~ 9 ̄C [2]. 

ɺ ʭʦʜʝ ʜʘʣʴʥʝʡʰʠʭ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [3] ʙʳʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʪʨʠʥʘʜʮʘʪʴ ʥʝʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ ʩʠʣʴʥʳʭ ʫʨʘʛʘʥʦʚ 

(ʢʘʪʝʛʦʨʠʠ 4 ʠ 5) ʚ ʪʝʯʝʥʠʝ 24-ʛʦ ʩʦʣʥʝʯʥʦʛʦ ʮʠʢʣʘ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʂʃ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʝʜʰʝʩʪʚʫʶʪ ʧʦʷʚʣʝʥʠʶ ʠ ʫʩʠʣʝʥʠʶ ʩʘʤʳʭ ʤʦʱʥʳʭ ʫʨʘʛʘʥʦʚ ʉʝʚʝʨʥʦʡ 

ɸʪʣʘʥʪʠʢʠ. ʄʠʥʠʤʫʤ ɻʂʃ ʚ ʩʨʝʜʥʝʤ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘ 7 ʜʥʝʡ ʜʦ ʧʠʢʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʫʨʘʛʘʥʘ. ʄʘʢʩʠʤʫʤ ʯʠʩʣʘ ʩʦʣʥʝʯʥʳʭ ʧʷʪʝʥ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘ 17 

ʜʥʝʡ ʜʦ ʧʠʢʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʫʨʘʛʘʥʘ, ʪ.ʝ. ʟʘ 10 ʜʥʝʡ ʜʦ ʤʠʥʠʤʫʤʘ ɻʂʃ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʛʥʦʟ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʝ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ɻʦʩʟʘʜʘʥʠʷ ʧʦ ʪʝʤʝ ʋʇʈɸɺʃɽʅʀɽ 

FFWG-2022-0005, ɻʦʩ.ʨʝʛ. ˉ 122042500013-4. 
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СОЛНЕЧНАЯ АКТИВНОСТЬ В ПРОГНОЗАХ АТМОСФЕРНЫХ 

ПРОЦЕССОВ И КЛИМАТОЛОГИИ, ЭКОНОМИКЕ, МЕДИЦИНЕ: 

ДОСТОВЕРНОСТЬ  
 

ʈʘʛʫʣʴʩʢʘʷ ʄ.ɺ.  

ʀɿʄʀʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 

ra_mary@mail.ru   

 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʦʜʥʠʤ ʠʟ ʧʨʦʷʚʣʝʥʠʡ ʥʘʫʯʥʦʡ ʤʦʜʳ ʩʪʘʣʦ 

ʘʢʪʠʚʥʦʝ ʧʨʠʚʣʝʯʝʥʠʝ ʩʦʣʥʝʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʵʬʬʝʢʪʦʚ ʚ ʦʙʦʣʦʯʢʘʭ ɿʝʤʣʠ, ʘ ʪʘʢʞʝ ʩʦʮʠʘʣʴʥʳʭ ʠ ʙʠʦʩʬʝʨʥʳʭ ʷʚʣʝʥʠʷʭ. ɺ 

ʜʦʢʣʘʜʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ  ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʛʥʦʟʦʚ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʧʨʦʷʚʣʝʥʠʡ ʝʝ ʜʠʥʘʤʠʢʠ ʚ ʩʦʣʥʝʯʥʦ-ʟʝʤʥʳʭ ʩʚʷʟʷʭ, ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʚ ʧʨʦʛʥʦʟʘʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʢʣʠʤʘʪʦʣʦʛʠʠ ʠ 

ʤʝʜʠʮʠʥʝ. ʆʙʩʫʞʜʘʝʪʩʷ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʪʘʢʠʭ çʧʨʦʛʥʦʟʦʚè ʥʝ ʷʚʣʷʶʪʩʷ 

ʧʨʦʛʥʦʟʘʤʠ, ʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʳʙʦʨʦʯʥʫʶ ʧʦʜʛʦʥʢʫ ʫʞʝ ʠʤʝʶʱʠʭʩʷ 

ʨʷʜʦʚ ʜʘʥʥʳʭ ʧʦʜ 11-ʣʝʪʥʶʶ ʮʠʢʣʠʯʥʦʩʪʴ (ʯʘʩʪʦ ʜʘʞʝ ʙʝʟ ʫʯʝʪʘ ʨʝʘʣʴʥʦʡ 

ʜʠʥʘʤʠʢʠ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 20-21 ʚʝʢʝ), ʥʘʧʨʠʤʝʨ [1, 2]. ʇʨʠ ʵʪʦʤ 

ʩʫʱʝʩʪʚʫʝʪ ʠ ʦʙʨʘʪʥʳʡ ʵʬʬʝʢʪ, ʢʦʛʜʘ ʘʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʳʷʚʣʷʝʪ ʩʦʣʥʝʯʥʫʶ ʧʝʨʠʦʜʠʢʫ ʠ ʚʳʨʘʞʝʥʥʳʝ ʩʚʷʟʠ ʩ 

ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ ʚ ʪʝʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʛʜʝ ʠʟʥʘʯʘʣʴʥʘʷ 

ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʥʝ ʧʨʝʜʧʦʣʘʛʘʣʘ ʧʦʠʩʢʘ ʩʦʣʥʝʯʥʦ-ʟʝʤʥʳʭ ʩʚʷʟʝʡ [3-6]. 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. ɹʝʣʢʠʥ ɺ. ɸ. ɻʝʦʤʘʛʥʠʪʥʳʡ ʠʥʜʝʢʩ ʢʘʢ ʦʧʝʨʝʞʘʶʱʠʡ ʠʥʜʠʢʘʪʦʨ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ 

ʌɿʉ (1955-2025) : ʨʦʣʴ ʠʥʜʝʢʩʘ ʋʌ-ʠʟʣʫʯʝʥʠʷ, ʙʘʣʘʥʩʘ ʩʝʨʦʪʦʥʠʥʘ ʠ ʤʝʣʘʪʦʥʠʥʘ, ʘ ʪʘʢʞʝ 
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ʤʠʢʨʦʩʝʡʩʤʠʯʥʦʩʪʴ ʙʫʜʫʱʝʛʦ ʦʯʘʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ// ʊʨʫʜʳ 21-ʡ ʢʦʥʬʝʨʝʥʮʠʠ çʌʠʟʠʢʘ 

ʧʣʘʟʤʳ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝè. ʉ. 368. ʄʦʩʢʚʘ. 2026. 

3. ʂʫʨʛʘʥʩʢʠʡ ʄ. ɺ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʭʦʞʜʝʥʠʷ ʩʤʝʨʯʝʡ (ʪʦʨʥʘʜʦ) ʯʝʨʝʟ ʦʙʲʝʢʪʳ ʥʘ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ? // ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʌʠʟʠʢʘ ʘʪʤʦʩʬʝʨʳ ʠ ʢʣʠʤʘʪʘè. ʉ. 

26. ʂʠʩʣʦʚʦʜʩʢ. 2026.  

4. ʈʘʛʫʣʴʩʢʘʷ ʄ. ɺ., ʆʙʨʠʜʢʦ ɺ. ʅ., ʈʦʟʘʥʦʚ ɸ.ʖ. ʉʦʣʥʝʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʛʝʦʤʘʛʥʠʪʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʢʦʩʤʠʯʝʩʢʠʝ ʣʫʯʠ ʠ ʘʪʤʦʩʬʝʨʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʢʘʢ ʙʠʦʪʨʦʧʥʳʝ ʠ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ // ɻʝʦʤʘʛʥʝʪʠʟʤ ʠ ʘʵʨʦʥʦʤʠʷ. ʊ 66. ˉ1.ʉ. 21-40. 2026. 

5. ʄʝʜʚʝʜʝʚʘ ʀ. ɺ., ʈʘʪʦʚʩʢʠʡ ʂ. ɻ. ʄʥʦʛʦʣʝʪʥʠʝ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʝʨʭʥʝʡ 

ʘʪʤʦʩʬʝʨʳ ʚ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ: ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʦʣʥʝʯʥʦʡ, ʛʝʦʤʘʛʥʠʪʥʦʡ ʠ ʘʪʤʦʩʬʝʨʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ // ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʌʠʟʠʢʘ ʘʪʤʦʩʬʝʨʳ ʠ ʢʣʠʤʘʪʘè. ʉ. 26. 

ʂʠʩʣʦʚʦʜʩʢ. 2026. 

3. 6. ʆʞʝʨʝʜʦʚ ɺ. ɸ., ɹʨʝʫʩ ʊ. ʂ. ɺʟʘʠʤʦʩʚʷʟʴ ʧʦʪʝʨʠ ʚʥʠʤʘʥʠʷ ʧʨʠ ʩʪʨʝʩʩʝ ʩ 
ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʦʡ ʚ 25-ʤ ʮʠʢʣʝ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ // ʊʨʫʜʳ 21-ʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʌʠʟʠʢʘ ʧʣʘʟʤʳ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝè. ʉ. 305. ʄʦʩʢʚʘ. 2026.   
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МАГНИТНЫЕ КРИТЕРИИ УСТОЙЧИВОСТИ ХРОМОСФЕРНЫХ 

ВОЛОКОН 
 

ɹʝʨʝʟʠʥ ʀ.ɸ.
1,2

, ʊʣʘʪʦʚ ɸ.ɻ.
 1,2

 
1
ʂʠʩʣʦʚʦʜʩʢʘʷ ɻʦʨʥʘʷ ʘʩʪʨʦʥʦʤʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ ɻɸʆ ʈɸʅ, ʂʠʩʣʦʚʦʜʩʢ, ʈʦʩʩʠʷ 

2 ʂʘʣʤʳʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɹ.ɹ. ɻʦʨʦʜʦʚʠʢʦʚʘ, ʕʣʠʩʪʘ, ʈʦʩʩʠʷ 

iberalex@ya.ru   
 

ʅʘ ʂʠʩʣʦʚʦʜʩʢʦʡ ɻʦʨʥʦʡ ɸʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʉʪʘʥʮʠʠ (ɻɸʉ) ɻɸʆ ʈɸʅ 

ʚʝʜʫʪʩʷ ʜʣʠʪʝʣʴʥʳʝ ʩʠʥʦʧʪʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʤʘʛʥʠʪʦʛʨʘʬʝ ʉʊʆʇ ʠ ʭʨʦʤʦʩʬʝʨʥʳʭ ʚʦʣʦʢʦʥ ʚ ʣʠʥʠʠ 

H-ʘʣʴʬʘ. ʇʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʧʦʣʦʞʝʥʠʡ ʚʦʣʦʢʦʥ ʠ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʥʘʜ 

ʣʠʥʠʷʤʠ ʩʤʝʥʳ ʧʦʣʷʨʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (polarity inversion lines, PIL). ʧʦ 

ʜʘʥʥʳʤ PFSS-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘ ʧʝʨʠʦʜ 2014ï2026 ʛʛ. ʈʘʩʩʯʠʪʘʥʳ ʧʨʦʬʠʣʠ 

ʠʥʜʝʢʩʘ ʠʟʤʝʥʝʥʠʷ ʧʦʧʝʨʝʯʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩ ʚʳʩʦʪʦʡ n (decay index) ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʨʠʪʠʯʝʩʢʠʝ ʚʳʩʦʪʳ ʜʦʩʪʠʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʛʦʚʳʭ 

ʟʥʘʯʝʥʠʡ n ʜʣʷ ʰʠʨʦʢʦʛʦ ʥʘʙʦʨʘ ʪʦʯʝʢ ʥʘ ʉʦʣʥʮʝ, ʚʢʣʶʯʘʷ ʢʘʢ ʘʢʪʠʚʥʳʝ, ʪʘʢ 

ʠ ʩʧʦʢʦʡʥʳʝ ʦʙʣʘʩʪʠ. ɺʳʧʦʣʥʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩ ʩʠʥʦʧʪʠʯʝʩʢʠʤʠ ʢʘʨʪʘʤʠ 

ʚʦʣʦʢʦʥ. ʈʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʧʨʷʤʦʡ ʠ ʦʜʥʦʟʥʘʯʥʦʡ ʩʚʷʟʠ 

ʤʝʞʜʫ ʢʨʠʪʠʯʝʩʢʦʡ ʚʳʩʦʪʦʡ ʠ ʥʘʣʠʯʠʝʤ ʚʦʣʦʢʥʘ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ PIL. 

ʆʙʣʘʩʪʠ ʩ ʚʦʣʦʢʥʘʤʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʰʠʨʦʢʠʡ ʨʘʟʙʨʦʩ ʟʥʘʯʝʥʠʡ 

ʢʨʠʪʠʯʝʩʢʦʡ ʚʳʩʦʪʳ, ʢʦʪʦʨʳʡ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʜʣʷ ʦʙʣʘʩʪʝʡ 

ʙʝʟ ʚʦʣʦʢʦʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʘʤ ʬʘʢʪ ʜʦʩʪʠʞʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʧʦʨʦʛʘ n ʥʝ 

ʷʚʣʷʝʪʩʷ ʥʠ ʥʝʦʙʭʦʜʠʤʳʤ, ʥʠ ʜʦʩʪʘʪʦʯʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʚʦʣʦʢʥʘ. ʉʢʦʨʝʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʫʩʪʦʡʯʠʚʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʦʣʦʢʦʥ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʦʣʝʝ ʪʦʥʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʬʠʣʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ: 

ʢʨʫʪʠʟʥʦʡ ʝʛʦ ʩʧʘʜʘ ʠʣʠ ʨʦʩʪʘ ʥʘ ʭʘʨʘʢʪʝʨʥʳʭ ʚʳʩʦʪʘʭ, ʘʙʩʦʣʶʪʥʦʡ 

ʚʝʣʠʯʠʥʦʡ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʧʝʨʝʯʥʦʡ ʢʦʤʧʦʥʝʥʪʳ, ʠ ʜʨʫʛʠʤʠ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʧʦʜʜʝʨʞʢʝ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ ʦʪ 16.01.2026 ʛ. ˉ 075-03-2026-

375. 
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СИСТЕМА ИОНОСФЕРНОГО МОНИТОРИНГА ПО ДАННЫМ 

НАБЛЮДЕНИЙ В КАЛИНИНГРАДСКОЙ ОБСЕРВАТОРИИ И 

РЕЗУЛЬТАТАМ МОДЕЛИРОВАНИЯ 
 

ɹʫʨʷʢ ʅ.ɺ.
1,2

, ɺʠʣʫʪʠʩ ɸ.ʈ.
 2
, ʅʦʩʠʢʦʚ ʀ. ɸ.

 2
 

1 
ɹʌʋ ʠʤ. ʀ. ʂʘʥʪʘ, ʛ. ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʷ 

2
ʂʌ ʀɿʄʀʈɸʅ, ʛ. ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʷ 

bnikolay2005@gmail.com  

 

ʈʘʩʰʠʨʝʥʠʝ ʧʘʨʢʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʥʘʙʣʶʜʝʥʠʡ ʚ 

ʦʙʩʝʨʚʘʪʦʨʠʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʛʦ ʬʠʣʠʘʣʘ ʀɿʄʀʈɸʅ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʚʠʯʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʝʘʣʠʟʘʮʠʷ ʪʘʢʦʡ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʦʥʦʩʬʝʨʥʳʭ ʠ ʤʘʛʥʠʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ 

ʧʝʨʠʦʜʳ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʨʴ 2025 ʠ 2026 ʛʦʜʦʚ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ 

ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʚʩʝʭ ʪʠʧʦʚ ʥʘʙʣʶʜʝʥʠʡ, ʚʢʣʶʯʘʷ 

ʦʧʪʠʯʝʩʢʠʝ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʥʘʪʫʨʥʳʤ ʜʘʥʥʳʤ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠʦʥʦʩʬʝʨʳ ʠ 

ʫʩʣʦʚʠʡ ʠʦʥʦʩʬʝʨʥʦʡ ʨʘʜʠʦʩʚʷʟʠ.  

ʈʘʙʦʪʘ ʧʦʜʜʝʨʞʘʥʘ ʛʨʘʥʪʦʤ ʈʅʌ ˉ 25-77-00033 

(https://rscf.ru/project/25-77-00033/). 
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НАБЛЮДЕНИЕ И АНАЛИЗ GLE77 
 

ɹʘʣʘʙʠʥ ʖ.ɺ., ɻʝʨʤʘʥʝʥʢʦ ɸ.ɺ., ɻʚʦʟʜʝʚʩʢʠʡ ɹ.ɹ. 
ʇʦʣʷʨʥʳʡ ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʛ. ɸʧʘʪʠʪʳ, ʈʦʩʩʠʷ 

balabin@pgia.ru 

 
ɺʦ ʚʨʝʤʷ ʤʦʱʥʦʡ ʚʩʧʳʰʢʠ ʢʣʘʩʩ 3B (ʢʣʘʩʩ X5.1 ʚ ʨʝʥʪʛʝʥʦʚʩʢʦʤ ʜʠʘʧʘʟʦʥʝ) ʥʘ 

ʉʦʣʥʮʝ 11.11.2025 ʧʨʦʠʟʦʰʣʘ ʛʝʥʝʨʘʮʠʷ ʩʦʣʥʝʯʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ (ʉʂʃ), ʢʦʪʦʨʳʝ 

ʚʳʟʚʘʣʠ ʥʘʟʝʤʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ. ɽʤʫ ʧʨʠʩʚʦʝʥʦ ʦʙʦʟʥʘʯʝʥʠʝ GLE77. ʅʘ ʤʠʨʦʚʦʡ ʩʝʪʠ 

ʥʝʡʪʨʦʥʥʳʭ ʤʦʥʠʪʦʨʦʚ (ʅʄ) ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚʦʟʨʘʩʪʘʥʠʝ ʧʦʪʦʢʘ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ, 

ʧʨʝʚʳʩʠʚʰʝʝ 100 %. ʉʘʤʫʶ ʙʦʣʴʰʫʶ ʘʤʧʣʠʪʫʜʫ ʚʦʟʨʘʩʪʘʥʠʷ ʧʦʢʘʟʘʣʠ ʅʄ ʅʘʠʥ (ʂʘʥʘʜʘ) 

~150 %. ʇʦʜʦʙʥʦʛʦ ʤʦʱʥʦʛʦ GLE ʥʝ ʙʳʣʦ ʩ 2012 ʛ. ʆ ʥʘʣʠʯʠʠ ʚ ʉʂʃ ʧʨʦʪʦʥʦʚ ʜʦ ~10 

ɻʵɺ ʫʢʘʟʳʚʘʝʪ ʩʣʝʜʫʶʱʝʝ: ʅʄ ʚ ʄʝʭʠʢʦ ʠ ʇʝʢʠʥʝ ʧʦʢʘʟʘʣʠ ʚʦʟʨʘʩʪʘʥʠʷ 2-5 %. ɼʣʷ 

ʇʝʢʠʥʘ ʟʥʘʯʝʥʠʝ ʞʝʩʪʢʦʩʪʠ ʦʙʨʝʟʘʥʠʷ Rʉ = 8.8 ɻɺ, ʜʣʷ ʄʝʭʠʢʦ Rʉ = 7.4 ɻɺ. 

ʉʨʝʜʥʝʰʠʨʦʪʥʳʝ ʅʄ ʧʦʢʘʟʘʣʠ ʚʦʟʨʘʩʪʘʥʠʝ ʚ 15-20 %. ʅʘʣʠʯʠʝ ʩʠʣʴʥʦʡ ʘʥʠʟʦʪʨʦʧʠʠ 

ʉʂʃ ʥʘ ʥʘʯʘʣʴʥʦʡ ʬʘʟʝ GLE (ʜʦ 11 UT) ʩʣʝʜʫʝʪ ʠʟ ʪʦʛʦ, ʯʪʦ ʚʦʟʨʘʩʪʘʥʠʷ ʥʘ ʅʄ ɸʧʘʪʠʪʳ 

ʠ ʆʫʣʫ, ʠʤʝʶʱʠʭ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʝ ʢʦʥʫʩʳ ʧʨʠʝʤʘ, ʨʘʟʣʠʯʘʶʪʩʷ 

ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʤʠʨʦʚʦʡ ʩʝʪʠ ʅʄ ʚʳʧʦʣʥʝʥʦ ʨʝʰʝʥʠʝ ʦʙʨʘʪʥʦʡ 

ʟʘʜʘʯʠ ʉʂʃ, ʧʦʣʫʯʝʥʳ ʩʧʝʢʪʨʳ ʠ ʧʠʪʯ-ʫʛʣʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʪʦʢʘ ʉʂʃ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʤʘʛʥʠʪʦʩʬʝʨʳ ɿʝʤʣʠ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʩ 10:30 ʜʦ 15:00 UT. ʅʘ 

ʨʠʩʫʥʢʝ ʠ ʚ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʟʘ ʩʯʝʪ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ ˉ 25-17-

20038, https://rscf.ru/project/25-17-20038/ ʠ ʛʨʘʥʪʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ 

ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʉʧʝʢʪʨʳ ʧʦʢʘʟʳʚʘʶʪ ʭʦʨʦʰʝʝ ʩʦʛʣʘʩʠʝ ʩ 

ʜʘʥʥʳʤʠ ʧʨʷʤʳʭ ʠʟʤʝʨʝʥʠʡ ʥʘ GOES-18. ɼʦ 10:35 

UT ʩʧʝʢʪʨ ʠʤʝʣ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʫʶ ʬʦʨʤʫ, ʢ 11:00 

UT ʩʧʝʢʪʨ ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʝʧʝʥʥʫʶ ʬʦʨʤʫ, ʘ ʩ 

11:30 UT ʩʥʦʚʘ ʩʪʘʥʦʚʠʪʩʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ ʜʦ 

ʢʦʥʮʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ, ʥʦ ʩ 

ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʠʤ ʟʥʘʯʝʥʠʝʤ E0. 

ɺʨʝʤʷ, 

UT 

E0/ɔ, 

ɻʵɺ 

J0, (ʤ
2
 ʩ 

ʩʨ ɻʵɺ)
-1 

10:20 0.74 1.0 10
4
 

10:25 0.69 2.1 10
4
 

10:30 0.73 2.0 10
4
 

10:40 -4.2 2.7 10
4
 

10:55 -4.2 1.2 10
5
 

12:00 0.65 2.1 10
5
 

13:30 0.54 3.4 10
5
 

14:00 0.45 4.6 10
5
 

15:00 0.40 5.6 10
5
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ɼʠʚʠʥ ɸ.ɺ. 
1
, ʂʣʠʤʝʥʢʦ ʄ.ɺ. 

2
, ɹʝʩʩʘʨʘʙ ʌ.ʉ. 

2
, ɻʦʨʜʝʝʚ ɽ. 

3
, 

ʈʦʟʘʥʦʚ ɽ.ɺ.
1
, ʄʝʨʢʠʥ ɺ.ɻ.

4
, ʉʦʨʘʪʠʷ ʂ.ɸ.

4
 

1
ʉʇʙɻʋ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

2
ʂʌ ʀɿʄʀʈɸʅ, ʛ. ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʷ 

3
ʉʇʙ ʀɿʄʀʈɸʅ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

4
ʃʘʙʦʨʘʪʦʨʠʷ ʧʨʠʢʣʘʜʥʦʡ ʬʠʟʠʢʠ, ʃʦʨʝʣ, ʉʐɸ 

a.divin@spbu.ru, andrey.div@gmail.com  

 

ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ. ɻʣʦʙʘʣʴʥʳʝ ʄɻɼ ʤʦʜʝʣʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʜʠʥʘʤʠʢʠ ʩʠʩʪʝʤʳ ʠʦʥʦʩʬʝʨʘ-ʤʘʛʥʠʪʦʩʬʝʨʘ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʪʩʷ ʚʝʨʠʬʠʢʘʮʠʷ ʩʰʠʚʘʥʠʷ ʤʦʜʝʣʠ ʪʝʨʤʦʩʬʝʨʳ ʠ 

ʠʦʥʦʩʬʝʨʳ ɿʝʤʣʠ ɻʉʄ ʊʀʇ [1] ʩ ʄɻɼ ʤʦʜʝʣʴʶ ʤʘʛʥʠʪʦʩʬʝʨʳ 

GAMERA/REMIX [2]. ʊʨʸʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʠʦʥʦʩʬʝʨʳ ɻʉʄ ʊʀʇ 

ʨʘʩʩʯʠʪʳʚʘʝʪ ʪʨʝʭʤʝʨʥʫʶ ʵʚʦʣʶʮʠʶ ʧʣʦʪʥʦʩʪʠ, ʩʢʦʨʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʩʦʩʪʘʚʘ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪ. ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ  GAMERA ʧʝʨʝʜʘʝʪ ʚ 

ʤʦʜʝʣʴ ɻʉʄ ʊʀʇ ʧʘʨʘʣʣʝʣʴʥʳʝ ʪʦʢʠ ʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʳʩʳʧʘʥʠʷʭ 

ʵʣʝʢʪʨʦʥʦʚ (ʧʣʦʪʥʦʩʪʴ, ʩʨʝʜʥʷʷ ʵʥʝʨʛʠʷ); ʦʙʨʘʪʥʦ ɻʉʄ ʊʀʇ ʚʦʟʚʨʘʱʘʝʪ ʚ 

GAMERA ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʭʦʣʣʦʚʩʢʦʡ ʠ ʧʝʜʝʨʩʝʥʦʚʩʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʝʡ. 

ʆʙʲʝʜʠʥʝʥʥʘʷ ʤʦʜʝʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ ʤʘʛʥʠʪʥʦʡ ʙʫʨʠ 

17ï19 ʤʘʨʪʘ 2015 ʛʦʜʘ, ʜʣʷ ʢʦʪʦʨʦʡ ʫʞʝ ʠʤʝʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʸʤ 

ʯʠʩʣʝʥʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʆʪʢʣʠʢ ʠʦʥʦʩʬʝʨʳ ʠ 

ʤʘʛʥʠʪʦʩʬʝʨʳ ʚ ʚʳʯʠʩʣʝʥʠʷʭ  ʚʝʨʠʬʠʮʠʨʫʝʪʩʷ ʧʫʪʸʤ ʘʥʘʣʠʟʘ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʪʦʢʦʚ, ʢʨʦʩʩ-ʧʦʣʷʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʜʞʦʫʣʝʚʘ ʥʘʛʨʝʚʘ, ʧʦʣʥʦʡ ʵʥʝʨʛʠʠ 

ʚʳʩʳʧʘʶʱʠʭʩʷ ʵʣʝʢʪʨʦʥʦʚ ʠ ʧʦʣʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ (TEC). 

ʈʘʩʩʯʠʪʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʨʫʛʠʤʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ 

ʯʠʩʣʝʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʘ ʪʘʢʞʝ ʩ ʵʤʧʠʨʠʯʝʩʢʠʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ. 

ʇʦʣʥʳʡ ʠʦʥʦʩʬʝʨʥʦ-ʤʘʛʥʠʪʦʩʬʝʨʥʳʡ ʪʦʢ ʚ ʤʦʜʝʣʠ ʦʢʘʟʳʚʘʝʪʩʷ ʙʣʠʟʦʢ ʢ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ, ʠʟʤʝʨʝʥʥʳʤ ʧʨʦʝʢʪʦʤ AMPERE. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʦʩʟʘʢʘʟʘ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛʨʘʥʪ ˉ124032000025-1). 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. Klimenko M. V. et al. Numerical simulation of the electric field and zonal 

current in the Earthôs ionosphere: The dynamo field and equatorial electrojet // 

Geomag. and Aeronomy. Vol. 46,N. 4. 2006. 

2. Zhang, B. et. al. GAMERA: A three dimensional finite volume MHD solver 

for non orthogonal curvilinear geometries // The AJSS, Vol. 244(1), 20. 2019  
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ɽʚʩʪʘʬʴʝʚʘ ɼ.ɼ., ɺʦʣʢʦʚ ɽ.ʇ., ɻʨʦʤʫʰʢʠʥ ɼ.ʄ., ɼʤʠʪʨʠʝʚʘ ɸ.ʅ., 

ʂʦʤʧʘʥʠʝʮ ʂ.ɻ., ʄʠʰʫʪʠʥʘ ʖ.ʅ., ʐʫʪʝʥʢʦ ɺ.ɺ., ʗʰʠʥ ʀ.ʀ. 

ʅʀʗʋ ʄʀʌʀ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

DDEvstafeva@mephi.ru  
 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʅɽɺʆɼ (ʕʂ ʅɽɺʆɼ) ʨʘʩʧʦʣʦʞʝʥ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʅʀʗʋ ʄʀʌʀ ʚ ʄʦʩʢʚʝ. ɺ ʝʛʦ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʥʝʩʢʦʣʴʢʦ 

ʫʩʪʘʥʦʚʦʢ, ʩʧʦʩʦʙʥʳʭ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʦʪʦʢʠ ʯʘʩʪʠʮ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, 

ʥʘ ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʂ ʵʪʠʤ ʜʝʪʝʢʪʦʨʘʤ ʦʪʥʦʩʷʪʩʷ ʤʶʦʥʥʳʡ ʛʦʜʦʩʢʦʧ ʋʈɸɻɸʅ [1], 

ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʡ ʤʶʦʥʥʳʡ ʛʦʜʦʩʢʦʧ (ʉʮʄɻ) [1], ʘ ʪʘʢʞʝ ʥʝʡʪʨʦʥʥʳʝ 

ʜʝʪʝʢʪʦʨʳ (ʇʈʀɿʄɸ [2] ʠ çʅʝʡʪʨʦʥè [1]). ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʫʩʪʘʥʦʚʢʠ 

ʨʝʛʠʩʪʨʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚʪʦʨʠʯʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʧʦʜ 

ʨʘʟʥʦʡ ʪʦʣʱʠʥʦʡ ʧʦʛʣʦʪʠʪʝʣʷ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʠʭ ʜʠʘʧʘʟʦʥ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ 

ʨʝʛʠʩʪʨʠʨʫʝʤʳʤ ʚʘʨʠʘʮʠʷʤ ʧʦʪʦʢʦʚ ʯʘʩʪʠʮ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʥʝ 

ʪʦʣʴʢʦ ʠʥʪʝʛʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʪʝʢʪʠʨʫʝʤʳʭ ʩʦʙʳʪʠʡ, ʥʦ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʜʠʘʧʘʟʦʥʘʭ.  

ɺʦʟʤʦʞʥʦʩʪʠ ʕʂ ʅɽɺʆɼ ʚ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ 

ʧʦʪʦʢ ʚʪʦʨʠʯʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʧʨʠʤʝʨʝ ʘʥʘʣʠʟʘ 

ʌʦʨʙʫʰ-ʧʦʥʠʞʝʥʠʷ (ʌʇ) 19 ʷʥʚʘʨʷ 2026 ʛʦʜʘ. ʕʪʦ ʩʦʙʳʪʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʩʘʤʳʭ ʩʠʣʴʥʳʭ ʟʘ 25 ʩʦʣʥʝʯʥʳʡ ʮʠʢʣ. ɸʤʧʣʠʪʫʜʘ ʜʘʥʥʦʛʦ ʌʇ ʚ ʤʶʦʥʥʳʭ 

ʜʝʪʝʢʪʦʨʘʭ ʩʦʩʪʘʚʠʣʘ ʧʨʠʤʝʨʥʦ 10%, ʘ ʚ ʥʝʡʪʨʦʥʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ~ 20%. 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʌʇ ʦʮʝʥʝʥ ʩ ʧʦʤʦʱʴʶ ʤʶʦʥʥʳʭ ʛʦʜʦʩʢʦʧʦʚ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʧʦʪʦʢʘ ʯʘʩʪʠʮ ʚ ʨʘʟʥʳʭ 

ʜʠʘʧʘʟʦʥʘʭ ʟʝʥʠʪʥʳʭ ʫʛʣʦʚ. ɿʘʚʠʩʠʤʦʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʌʦʨʙʫʰ-ʧʦʥʠʞʝʥʠʷ ʦʪ ʪʦʣʱʠʥʳ ʧʦʛʣʦʪʠʪʝʣʷ ʧʦʣʫʯʝʥʘ ʩ ʧʦʤʦʱʴʶ 

ʥʝʡʪʨʦʥʥʳʭ ʜʝʪʝʢʪʦʨʦʚ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʟʘʜʘʥʠʝ, ʧʨʦʝʢʪ çʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ 

ʧʨʠʢʣʘʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡè, ˉ FSWU-

2026-0011). 
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ʂʘʢ ʠʟʚʝʩʪʥʦ, ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʠ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ 

ʠʦʥʦʩʬʝʨʥʦʡ ʧʣʘʟʤʳ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ (ɻʅʉʉ), ʨʘʜʠʦʩʚʷʟʠ ʠ 

ʨʘʜʠʦʣʦʢʘʮʠʠ. ɺ ʦʪʣʠʯʠʠ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʣʦʢʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʣʫʯʝʚʘʷ 

ʨʘʜʠʦʪʦʤʦʛʨʘʬʠʷ (ʈʊ) ʠʦʥʦʩʬʝʨʳ ʧʦʟʚʦʣʷʝʪ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʛʣʦʙʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩ ʚʳʩʦʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ 

ʨʘʟʨʝʰʝʥʠʝʤ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ ʧʨʠʝʤʥʦʡ ʩʠʩʪʝʤʳ 

ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʛʥʘʣʦʚ [1]. ɿʘʜʘʯʘ ʣʫʯʝʚʦʡ ʈʊ ʩʚʦʜʠʪʩʷ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦ ʠʥʪʝʛʨʘʣʴʥʳʤ ʠʟʤʝʨʝʥʠʷʤ ʧʦʣʥʦʛʦ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ (ʇʕʉ) ʚʜʦʣʴ ʥʘʙʦʨʘ ʣʫʯʝʡ ñʩʧʫʪʥʠʢïʧʨʠʝʤʥʠʢò. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʜʘʥʥʘʷ ʟʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʨʝʰʝʥʠʶ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʧʨʠ ʧʦʤʦʱʠ ʠʪʝʨʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ (ART, DART ʠ ʜʨ.), 

ʪʨʝʙʫʶʱʠʭ ʘʧʨʠʦʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʦʥʦʚʦʡ ʩʪʨʫʢʪʫʨʝ ʠʦʥʦʩʬʝʨʥʦʡ 

ʧʣʘʟʤʳ [1]. ɺ ʩʚʷʟʠ ʩ ʥʝʜʦʩʪʘʪʢʦʤ ʨʘʢʫʨʩʦʚ ʧʨʦʩʚʝʯʠʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ 

ʩʨʝʜʳ ʧʨʠʤʝʥʠʤʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʦʛʨʘʥʠʯʝʥʘ ñʥʝʢʦʨʨʝʢʪʥʦʩʪʴʶò 

ʨʝʰʝʥʠʷ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʛʝʦʤʝʪʨʠʠ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʧʨʠʝʤʥʳʭ ʧʫʥʢʪʦʚ (ʫʛʦʣ ʧʦʢʨʳʪʠʷ ʠ ʧʣʦʪʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʧʨʠʝʤʥʦʡ 

ʩʠʩʪʝʤʳ) ʠ ʚʳʧʦʣʥʝʥʠʷ ʛʠʧʦʪʝʟʳ ñʚʤʦʨʦʞʝʥʥʦʩʪʠò ʩʨʝʜʳ [1]. ɺ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʧʨʠ ʧʦʤʦʱʠ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʠʝʤʥʦʡ ʥʘʟʝʤʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʩʦʩʪʘʚʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʀʉɿʌ ʉʆ 

ʈɸʅ, ʧʦʟʚʦʣʷʶʱʝʡ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʵʣʝʢʪʨʦʥʥʫʶ 

ʢʦʥʮʝʥʪʨʘʮʠʶ (ʝʝ ʛʨʘʜʠʝʥʪʳ ʠ ʚʘʨʠʘʮʠʠ), ʘ ʪʘʢʞʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʤʘʩʰʪʘʙʳ ʣʦʢʘʣʴʥʳʭ ʧʣʘʟʤʝʥʥʳʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʠ ʧʝʨʝʤʝʱʘʶʱʠʭʩʷ 

ʠʦʥʦʩʬʝʨʥʳʭ ʚʦʟʤʫʱʝʥʠʡ. ɼʣʷ ʩʠʥʪʝʟʠʨʦʚʘʥʠʷ ʘʧʝʨʪʫʨʳ ʧʦ ʧʣʦʩʢʦʩʪʠ 

ʠʟʣʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʘʨʘʤʝʪʨʳ ʦʨʙʠʪʳ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʛʝʣʠʦʬʠʟʠʯʝʩʢʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʩʧʫʪʥʠʢʦʚ ñʀʦʥʦʩʬʝʨʘ-ʄò. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʄʠʥʦʙʨʥʘʫʢʠ 

ʈʦʩʩʠʠ (ɿʘʜʘʥʠʝ ˉ FZZE-2026-0006). 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. Kunitsyn V. E. et al. Ionospheric Tomography // Berlin: Springer-Verlag, 2003, 260p. 
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ʂʘʥʦʥʠʜʠ ʂ.ʍ. 
ʀɿʄʀʈɸʅ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ,   

kkkh@izmiran.ru  

 

 ʇʨʦʚʝʜʝʥʠʝ ʠʟʤʝʨʝʥʠʡ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʈʦʩʩʠʠ ʥʝʨʘʟʨʳʚʥʦ 

ʩʚʷʟʘʥʦ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʧʨʦʚʦʜʠʤʳʤʠ ʚ ʀɿʄʀʈɸʅ. ʉ ʝʛʦ ʫʯʘʩʪʠʝʤ 

ʩʦʟʜʘʚʘʣʠʩʴ ʛʝʦʤʘʛʥʠʪʥʳʝ ʦʙʩʝʨʚʘʪʦʨʠʠ ʠ ʧʫʥʢʪʳ ʥʘʙʣʶʜʝʥʠʷ [1, 2]. ʉʦ 

ʚʨʝʤʝʥʝʤ ʥʝʢʦʪʦʨʳʝ ʦʙʩʝʨʚʘʪʦʨʠʠ ʠ ʧʫʥʢʪʳ ʥʘʙʣʶʜʝʥʠʷ ʧʨʝʢʨʘʱʘʣʠ ʨʘʙʦʪʫ, 

ʚʟʘʤʝʥ ʧʦʷʚʣʷʣʠʩʴ ʥʦʚʳʝ. ʀʟʤʝʥʷʣʠʩʴ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ ʠ ʩʧʦʩʦʙʳ 

ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʳʭ. ʇʦʷʚʣʷʣʠʩʴ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʘʤʠʤ ʜʘʥʥʳʤ.  

 ɺ ʜʦʢʣʘʜʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʠ ʜʝʡʩʪʚʠʷ ʩʦʪʨʫʜʥʠʢʦʚ 

ʦʙʩʝʨʚʘʪʦʨʠʠ ʄʦʩʢʚʘ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʙʩʦʣʶʪʥʳʭ ʤʘʛʥʠʪʥʳʭ ʠʟʤʝʨʝʥʠʡ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʇʦʢʘʟʘʥʦ ʠʭ ʫʯʘʩʪʠʝ ʚ ʧʨʦʮʝʩʩʝ ʠʟʤʝʨʝʥʠʡ, ʠ 

ʧʨʝʜʧʨʠʥʠʤʘʝʤʳʝ ʚ ʦʙʩʝʨʚʘʪʦʨʠʠ ʰʘʛʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʘʙʩʦʣʶʪʥʳʭ 

ʛʝʦʤʘʛʥʠʪʥʳʭ ʠʟʤʝʨʝʥʠʡ. ʇʨʠʚʦʜʠʪʩʷ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʦʣʫʯʝʥʠʷ.  

 ʇʨʠʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʤʘʛʥʠʪʦʤʝʪʨʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ 

ʦʙʩʝʨʚʘʪʦʨʠʠ. ʉʨʘʚʥʠʚʘʶʪʩʷ ʠʭ ʪʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʠʟʤʝʨʝʥʠʷ. 

  ʆʙʩʝʨʚʘʪʦʨʠʷ ʄʦʩʢʚʘ ʩ 1972 ʛ. ʢʦʦʨʜʠʥʠʨʫʝʪ ʨʘʙʦʪʫ ʧʫʥʢʪʘ 

ʥʘʙʣʶʜʝʥʠʷ ʀɿʄʀʈɸʅ ʚ ʜʝʨʝʚʥʝ ɺʘʡʤʫʰʘ, ʇʠʥʝʞʩʢʦʛʦ ʨʘʡʦʥʘ, 

ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ɿʜʝʩʴ ʨʘʙʦʪʘʶʪ ʤʘʛʥʠʪʦʤʝʪʨʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ: 

ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʘʷ ʢʚʘʨʮʝʚʘʷ ʤʘʛʥʠʪʦʚʘʨʠʘʮʠʦʥʥʘʷ ʩʪʘʥʮʠʷ, ʬʝʨʨʦʟʦʥʜʦʚʳʡ 

ʤʘʛʥʠʪʦʤʝʪʨ ʅɺ1121.1ɸ ʠ ʩʢʘʣʷʨʥʦ-ʚʝʢʪʦʨʥʳʡ ʦʚʝʨʭʘʫʟʝʨʦʚʩʢʠʡ 

ʤʘʛʥʠʪʦʤʝʪʨ POS-4. ʇʨʠʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʛʠʩʪʨʘʮʠʠ 

ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʵʪʠʤʠ ʤʘʛʥʠʪʦʤʝʪʨʘʤʠ.  

ɺ ʢʦʦʧʝʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʥʘʫʯʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʤʘʛʥʠʪʥʘʷ 

ʦʙʩʝʨʚʘʪʦʨʠʷ ʀɿʄʀʈɸʅ ʢʦʦʨʜʠʥʠʨʫʝʪ ʨʝʛʠʩʪʨʘʮʠʶ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ 

ʰʪʦʣʴʥʝ ɹʘʢʩʘʥʩʢʦʡ ʥʝʡʪʨʠʥʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ [3], ʥʘ ʧʦʣʠʛʦʥʝ ʂʨʳʤʩʢʦʡ 

ʘʩʪʨʦʬʠʟʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʚ ʉʠʤʝʠʟʝ, ʚ ʦʙʩʝʨʚʘʪʦʨʠʠ ɺʦʨʦʥʝʞʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ çɻʘʣʠʯʴ ̫ ʛʦʨʘò. ʉʨʘʚʥʠʚʘʝʪʩʷ ʢʘʯʝʩʪʚʦ 

ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ. ʆʧʠʩʘʥʳ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ 

ʛʝʦʤʘʛʥʠʪʥʳʭ ʜʘʥʥʳʭ ʠ ʩʧʦʩʦʙʳ ʫʩʪʨʘʥʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ. 
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ʂʠʨʠʯʝʥʢʦ ɸ.ʉ., ɹʦʛʘʯʝʚ ʉ.ɸ., ʂʫʟʠʥ ʉ.ɺ., ʃʦʙʦʜʘ ʀ.ʇ., ʈʝʚʘ ɸ.ɸ., 

ʏʝʨʚʠʥʩʢʠʡ ɺ.ʀ. 
ʀʂʀ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
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ʈʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʪʝʣʝʩʢʦʧʘ-

ʩʧʝʢʪʨʦʤʝʪʨʘ ʤʷʛʢʦʛʦ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ. ʇʨʠʙʦʨ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ 

ʨʘʟʨʘʙʦʪʢʠ, ʧʨʠʯʝʤ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʩʨʘʟʫ ʜʚʘ ʝʛʦ ʠʩʧʦʣʥʝʥʠʷ ï ʜʣʷ ʫʩʪʘʥʦʚʢʠ 

ʥʘ ʙʦʨʪʫ ʤʘʣʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʪʠʧʘ CubeSat ʬʦʨʤʘʪʘ 6U ʠ ʙʦʣʝʝ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʢʦʤʧʣʝʢʩʘ ʛʝʣʠʦʬʠʟʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʩʧʫʪʥʠʢʘ 

ʕʣʝʢʪʨʦ-ʄ. ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʧʨʠʙʦʨ ʧʦʟʚʦʣʠʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʣʫʯʘʪʴ ʢʘʢ 

ʩʧʝʢʪʨʳ, ʪʘʢ ʠ ʠʟʦʙʨʘʞʝʥʠʷ ʉʦʣʥʮʘ ʚ ʤʷʛʢʦʤ ʨʝʥʪʛʝʥʦʚʩʢʦʤ ʜʠʘʧʘʟʦʥʝ ʜʦ 

15 ʢʵɺ. ʇʨʠʙʦʨ ʚʳʧʦʣʥʝʥ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʢʘʤʝʨʳ-ʦʙʩʢʫʨʳ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʥʝʚʳʩʦʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ (ʜʦ 40ě), ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ 

ʘʧʧʘʨʘʪʫʨʘ ʧʦʟʚʦʣʠʪ ʨʘʟʜʝʣʷʪʴ ʘʢʪʠʚʥʳʝ ʦʙʣʘʩʪʠ ʥʘ ʩʦʣʥʝʯʥʦʤ ʜʠʩʢʝ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʧʦʪʦʢʦʚ ʤʷʛʢʦʛʦ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ 

ʢʘʞʜʦʡ ʠʟ ʥʠʭ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʣʘʩʩʘ ʚʩʧʳʰʝʢ ï ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʤʘʢʩʠʤʫʤʘ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʢʦʛʜʘ ʚʢʣʘʜ ʚ ʠʥʪʝʛʨʘʣʴʥʦʝ ʠʟʣʫʯʝʥʠʝ ʚʥʦʩʷʪ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʠʩʪʦʯʥʠʢʦʚ, ʘ 

ʩʦʙʳʪʠʷ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʧʦ ʚʨʝʤʝʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʝ 

ʪʘʢʦʛʦ ʧʨʠʙʦʨʘ ʠʩʢʣʶʯʘʶʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʧʦʠʩʢʝ ʚʩʧʳʰʝʯʥʦʡ ʦʙʣʘʩʪʠ, 

ʢʦʪʦʨʘʷ ʠʥʦʛʜʘ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʣʴʢʦ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʪʦʢʦʚ 

ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʪ ʚʩʝʛʦ ʜʠʩʢʘ ʠ ɺʋʌ-ʠʟʦʙʨʘʞʝʥʠʡ ʉʦʣʥʮʘ.   

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ ʜʘʥʥʳʝ 

ʪʝʣʝʩʢʦʧʘ-ʩʧʝʢʪʨʦʤʝʪʨʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʮʝʥʦʢ ʚʝʨʦʷʪʥʦʩʪʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ SEP-ʩʦʙʳʪʠʡ ʚʦ ʚʨʝʤʷ ʚʩʧʳʰʝʢ. ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʠʟʣʫʯʝʥʠʷ 

ʚ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʚʩʧʳʰʝʯʥʳʭ ʦʙʣʘʩʪʷʭ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ 

ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ 

ʠʥʪʝʛʨʘʣʴʥʳʝ ʧʦʪʦʢʠ ʤʷʛʢʦʛʦ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ [1, 2]. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʛʨʘʥʪ ˉ23-72-30002, 

https://rscf.ru/project/23-72-30002/). 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. Stephen W. Kahler et al. Forecasting Solar Energetic Particle (SEP) events with Flare X-ray 

peak ratios // J. Space Weather Space Clim. V. 8. A47. 2018.  

2. Sigiava Aminalragia-Giamini et al. Forecasting Solar Energetic Particle Event occurrence 

prediction using Solar Flare Soft X-ray measurements and Machine Learning// J. Space 

Weather Space Clim. V. 11. 59. 2021.  
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КАЛИБРОВКА ДЕТЕКТОРОВ ГЛОБАЛЬНОЙ СЕТИ НЕЙТРОННЫХ 
МОНИТОРОВ ПО ДАННЫМ PAMELA. 
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʝʛʠʩʪʨʘʮʠ ̫ ʧʦʪʦʢʘ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ (ʂʃ) 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘʟʝʤʥʳʤʠ ʜʝʪʝʢʪʦʨʘʤʠ, ʧʨʠ ʵʪʦʤ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʧʦʪʦʢʠ 

ʯʘʩʪʠʮ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʧʦʩʣʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʝʨʚʠʯʥʳʭ ʂʃ ʩ ʘʪʤʦʩʬʝʨʦʡ. 

ʊʘʢʞʝ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘ ʤʘʛʥʠʪʥʳʭ ʩʧʝʢʪʨʦʤʝʪʨʘʭ ʢʦʩʤʠʯʝʩʢʠʭ 

ʘʧʧʘʨʘʪʦʚ (AMS, PAMELA) ʧʨʦʚʦʜʷʪʩʷ ʧʨʷʤʳʝ ʠʟʤʝʨʝʥʠʷ ʧʦʪʦʢʘ ʧʝʨʚʠʯʥʳʭ 

ʂʃ [1, 2]. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʘ ʢʘʣʠʙʨʦʚʢʘ ʜʘʥʥʳʭ ʩʝʪʠ ʥʝʡʪʨʦʥʥʳʭ 

ʤʦʥʠʪʦʨʦʚ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʦʤ ʛʣʦʙʘʣʴʥʦʡ ʩʲʝʤʢʠ (GSM)[3], 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʟʦʚʦʛʦ ʧʝʨʠʦʜʘ 2009 ʛʦʜʘ ʧʦ ʜʘʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘ 

PAMELA. ʇʨʦʚʝʜʝʥʥʦʝ ʩʨʘʚʥʝʥʠʝ ʧʦʪʦʢʦʚ ʯʘʩʪʠʮ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ PAMELA 

ʠ AMS-02 ʩ ʜʦʣʛʦʚʨʝʤʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʦʪʦʢʘ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʧʦ 

ʜʘʥʥʳʤ ʩʝʪʠ ʥʘʟʝʤʥʳʭ ʜʝʪʝʢʪʦʨʦʚ, ʧʦʢʘʟʘʣʦ ʭʦʨʦʰʝʝ ʩʦʛʣʘʩʠʝ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʧʨʠʟʥʘʢʦʚ ʘʧʧʘʨʘʪʫʨʥʦʛʦ ʜʨʝʡʬʘ. ɹʳʣʦ ʚʳʧʦʣʥʝʥʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʪʦʢʘ ʟʘ ʧʨʝʜʝʣʘʤʠ ʤʘʛʥʠʪʦʩʬʝʨʳ ʟʘ ʧʝʨʠʦʜ ʜʦ 1957 ʛʦʜʘ. 

ʇʦ ʫʢʘʟʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʚʦʟʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʘʢʪʫʘʣʴʥʦʛʦ ʧʦʪʦʢʘ ʂʃ 

ʟʘ ʧʨʝʜʝʣʘʤʠ ʤʘʛʥʠʪʦʩʬʝʨʳ.  

 

ʃʠʪʝʨʘʪʫʨʘ 
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ʂʦʣʪʦʚʩʢʦʡ ʀ.ʀ., ɻʘʚʨʠʣʴʝʚʘ ɻ.ɸ., ɸʤʤʦʩʦʚ ʇ.ʇ. 
ʀʂʌʀɸ ʉʆ ʈɸʅ, ʛ. ʗʢʫʪʩʢ, ʈʦʩʩʠʷ 
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ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʘʨʠʘʮʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʤʝʟʦʧʘʫʟʳ 

ʠ ʚʦʣʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʦʤʦʱʠ ʤʝʨʠʜʠʦʥʘʣʴʥʦʡ ʩʝʪʠ 

ʠʥʬʨʘʢʨʘʩʥʳʭ ʩʧʝʢʪʨʦʛʨʘʬʦʚ. ʇʨʠʙʦʨʳ ʨʝʛʠʩʪʨʠʨʫʶʪ ʧʦʣʦʩʳ ʛʠʜʨʦʢʩʠʣʘ ʚ 

ʠʥʬʨʘʢʨʘʩʥʦʡ ʦʙʣʘʩʪʠ (ʦʢʦʣʦ 1,5 ʤʢʤ), ʠʟʣʫʯʘʝʤʳʝ ʥʘ ʚʳʩʦʪʝ ʧʨʠʤʝʨʥʦ 87 

ʢʤ. ʆʙʱʝʧʨʠʥʷʪʦ, ʯʪʦ ʚʨʘʱʘʪʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʳʯʠʩʣʝʥʥʘʷ ʧʦ ʧʦʣʦʩʘʤ 

ʛʠʜʨʦʢʩʠʣʘ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝʡʪʨʘʣʴʥʦʛʦ ʛʘʟʘ ʚ ʦʙʣʘʩʪʠ 

ʤʝʟʦʧʘʫʟʳ ʥʘ ʜʘʥʥʦʡ ʚʳʩʦʪʝ. 

ʄʝʨʠʜʠʦʥʘʣʴʥʘʷ ʩʝʪʴ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʠʜʝʥʪʠʯʥʳʭ ʩʧʝʢʪʨʦʛʨʘʬʦʚ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʨʘʟʥʳʭ ʧʦ ʰʠʨʦʪʝ ʦʧʪʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ. ɹʘʟʦʚʦʡ ʪʦʯʢʦʡ 

ʷʚʣʷʝʪʩʷ ʧʦʣʠʛʦʥ ʄʘʡʤʘʛʘ ʀʥʩʪʠʪʫʪʘ ʢʦʩʤʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʘʵʨʦʥʦʤʠʠ ʠʤ. ʖ. ɻ. ʐʘʬʝʨʘ ʉʆ ʈɸʅ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ 120 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ 

ʛ. ʗʢʫʪʩʢʘ, ʚ ʨʘʡʦʥʝ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʩʚʝʪʦʚʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ. ʇʦʩʪʦʷʥʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ ʧʦʣʦʩ ʛʠʜʨʦʢʩʠʣʘ ʆʅ(3-1) ʚʝʜʝʪʩʷ ʩ 

2014 ʛʦʜʘ. ʉʧʝʢʪʨʳ ʤʦʣʝʢʫʣʳ ʛʠʜʨʦʢʩʠʣʘ, ʠʟʣʫʯʘʝʤʳʝ ʥʘ ʚʳʩʦʪʝ ʦʢʦʣʦ 87 

ʢʤ, ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʢʘʞʜʫʶ ʤʠʥʫʪʫ ʠ ʧʝʨʝʜʘʶʪʩʷ 

ʝʞʝʩʫʪʦʯʥʦ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ʥʘ ʩʝʨʚʝʨ ʀʥʩʪʠʪʫʪʘ. 

ʉ 2015 ʛʦʜʘ ʘʥʘʣʦʛʠʯʥʳʡ ʠʥʬʨʘʢʨʘʩʥʳʡ ʩʧʝʢʪʨʦʛʨʘʬ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʥʘ 

ʩʪʘʥʮʠʠ ʇʦʣʷʨʥʦʡ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çʊʠʢʩʠè, ʘ ʩ 2017 ʛʦʜʘ ð ʥʘ 

ʥʘʙʣʶʜʘʪʝʣʴʥʦʤ ʧʫʥʢʪʝ ʚ ʛ. ʅʝʨʶʥʛʨʠ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʥʦʯʥʦʝ 

ʚʨʝʤʷ ʧʨʠ ʫʛʣʝ ʧʦʛʨʫʞʝʥʠʷ ʉʦʣʥʮʘ ʙʦʣʝʝ 9Á ʚ ʙʝʟʦʙʣʘʯʥʫʶ ʠ ʤʘʣʦʦʙʣʘʯʥʫʶ 

ʧʦʛʦʜʫ. ʕʤʠʩʩʠʠ ʛʠʜʨʦʢʩʠʣʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʩ ʵʢʩʧʦʟʠʮʠʝʡ 60 ʩʝʢʫʥʜ. 

ɼʘʣʝʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʱʝʠʟʚʝʩʪʥʦʡ ʤʝʪʦʜʠʢʠ ʚʳʯʠʩʣʷʣʘʩʴ ʚʨʘʱʘʪʝʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʦʢʣʘʜʝ ʙʫʜʝʪ ʩʜʝʣʘʥʦ ʩʨʘʚʥʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʘʪʤʦʩʬʝʨʳ ʚ ʦʙʣʘʩʪʠ ʤʝʟʦʧʘʫʟʳ ʥʘ ʪʨʝʭ ʨʘʟʥʳʭ ʰʠʨʦʪʘʭ: 

ʘʚʨʦʨʘʣʴʥʦʡ (ʊʠʢʩʠ), ʩʫʙʘʚʨʦʨʘʣʴʥʦʡ (ʄʘʡʤʘʛʘ) ʠ ʩʨʝʜʥʝʡ (ʅʝʨʶʥʛʨʠ). 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʛʨʘʥʪ ˉ25-27-20119). 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. ʐʝʬʦʚ, ʅ. ʅ. ʀʟʣʫʯʝʥʠʝ ʚʝʨʭʥʝʡ ʘʪʤʦʩʬʝʨʳ ð ʠʥʜʠʢʘʪʦʨ ʝʝ ʩʪʨʫʢʪʫʨʳ ʠ ʜʠʥʘʤʠʢʠ / 

ʅ. ʅ. ʐʝʬʦʚ, ɸ. ʀ. ʉʝʤʝʥʦʚ, ɺ. ʖ. ʍʦʤʠʯ. ʄʦʩʢʚʘ: ɻɽʆʉ, 2006. 741 ʩ. 

2. Mies, F. H. Calculated vibrational transition probabilities of OH(X2Ʉ) // Journal of 
Molecular Spectroscopy. 1974. Vol. 53, ˉ 2. P. 150ï188. 

3. Krassovsky et al. // Planetary and Space Science. 1962. Vol. 35. P. 883ï905.  
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АВТОМАТИЧЕСКИЙ ТЕЛЕСКОП ДЛЯ СИНОПТИЧЕСКИХ НАБЛЮДЕНИЙ 
СОЛНЦА В КРАО РАН: ВЫБОР ОСНОВНЫХ ХАРАКТЕРИСТИК И 

ОПТИЧЕСКОЙ СХЕМЫ 
 

ʂʫʮʝʥʢʦ ɸ.ʉ. 
ʂʨɸʆ ʈɸʅ, ʧ. ʅʘʫʯʥʳʡ, ʂʨʳʤ, ʈʦʩʩʠʷ 

alex.s.kutsenko@gmail.com  

 

ʂʨʘʪʢʦ- ʠ ʩʨʝʜʥʝʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ ʦʩʥʦʚʘʥ ʦʙʳʯʥʦ 

ʥʘ ʵʤʧʠʨʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ, ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʚ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ 

ʩʠʥʦʧʪʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʪʝʢʫʱʝʡ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʅʘʜʝʞʥʳʡ 

ʧʨʦʛʥʦʟ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʫʯʝʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʨʘʟʣʠʯʥʳʝ 

ʠʥʪʝʛʨʘʣʴʥʳʝ ʠʥʜʝʢʩʳ, ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʠʟʦʰʝʜʰʠʭ ʢʦʨʦʥʘʣʴʥʳʭ 

ʚʳʙʨʦʩʘʭ ʤʘʩʩʳ, ʚʩʧʳʰʢʘʭ, ʢʦʨʦʥʘʣʴʥʳʭ ʜʳʨʘʭ ʥʘ ʚʠʜʠʤʦʡ ʩʪʦʨʦʥʝ ʜʠʩʢʘ ʠ 

ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [ʥʘʧʨʠʤʝʨ, 1]. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʥʝʧʨʝʨʳʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʉʦʣʥʮʘ ʚ ʨʘʟʣʠʯʥʳʭ ʜʠʘʧʘʟʦʥʘʭ 

ʜʣʠʥ ʚʦʣʥ. 

ʆʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʝʛʦ ʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʦʷʚʣʷʝʪʩʷ ʢ ʠʟʤʝʨʝʥʠʶ 

ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʥʝ ʪʦʣʴʢʦ ʚ ʬʦʪʦʩʬʝʨʝ, ʥʦ ʠ ʚ ʭʨʦʤʦʩʬʝʨʝ ʉʦʣʥʮʘ, 

ʧʦʩʢʦʣʴʢʫ ʵʨʫʧʪʠʚʥʳʝ ʩʦʙʳʪʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʘʪʤʦʩʬʝʨʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʭʨʦʤʦʩʬʝʨʥʳʝ ʤʘʛʥʠʪʦʛʨʘʤʤʳ ʤʦʛʫʪ ʜʘʪʴ ʣʫʯʰʫʶ 

ʵʢʩʪʨʘʧʦʣʷʮʠʶ ʢʦʨʦʥʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʚ ʤʝʞʧʣʘʥʝʪʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʂʦʣʠʯʝʩʪʚʦ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʧʨʦʚʦʜʠʪʴ 

ʩʧʝʢʪʨʦʧʦʣʷʨʠʤʝʪʨʠʶ ʉʦʣʥʮʘ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʤʘʛʥʠʪʥʳʭ 

ʧʦʣʝʡ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʦ. ʕʪʦ ʧʦʙʫʞʜʘʝʪ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʝʪʠ ʩʠʥʦʧʪʠʯʝʩʢʠʭ ʪʝʣʝʩʢʦʧʦʚ [2, 3], ʚ ʪʦʤ ʯʠʩʣʝ ʫ ʥʘʩ ʚ 

ʩʪʨʘʥʝ [4]. ɺ ʂʨʳʤʩʢʦʡ ʘʩʪʨʦʬʠʟʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʈɸʅ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ 

ʥʦʚʳʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʪʝʣʝʩʢʦʧ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʩʧʝʢʪʨʦʧʦʣʷʨʠʤʝʪʨʠʠ 

ʚʩʝʛʦ ʜʠʩʢʘ ʉʦʣʥʮʘ ʚ ʬʦʪʦʩʬʝʨʝ ʠ ʭʨʦʤʦʩʬʝʨʝ. ɺ ʜʦʢʣʘʜʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ 

ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʥʦʚʦʤʫ ʠʥʩʪʨʫʤʝʥʪʫ, 

ʦʙʦʩʥʦʚʘʥ ʚʳʙʦʨ ʦʧʪʠʯʝʩʢʦʡ ʩʭʝʤʳ, ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ. 

 
ʃʠʪʝʨʘʪʫʨʘ 

1. Gaidash S.P. et al. Space Weather Forecasting at IZMIRAN // Geomagn. Aeron. V. 57. P. 

869-876. 2017.  

2. Erd®lyi R. et al. The Solar Activity Monitor Network - SAMNet // Journal of Space Weather 

and Space Climate. V. 12, id. 2. 2022. 

3. Roth M. et al. The Tautenburg Solar Laboratory (TauSoL) as Pathfinder for SPRING // Sol. 

Phys. V. 299, id. 44. 2024. 

4. ʊʣʘʪʦʚ ɸ.ɻ. ʠ ʜʨ. ʉʦʣʥʝʯʥʳʡ ʤʘʛʥʠʪʦʛʨʘʬ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ\ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ 

// ʀʟʚʝʩʪʠʷ ʂʨɸʆ. ʊ. 119. ʉ. 12-16. 2023. 
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МАГНИТНО-ИОНОСФЕРНАЯ ОБСЕРВАТОРИЯ КФ ИЗМИРАН: 
СТРАТЕГИЯ РАЗВИТИЯ 

 

ʅʦʩʠʢʦʚ ʀ.ɸ.
1
, ʗʥʢʦʚʩʢʠʡ ʀ.ʉ.

1
, ʊʠʤʯʝʥʢʦ ɸ.ɺ.

1
, ɹʦʨʯʝʚʢʠʥʘ ʆ.ʇ.

1
, 

ɹʝʩʩʘʨʘʙ ʌ.ʉ.
1
, ʅʦʩʠʢʦʚʘ ɺ.ɺ.

1
,ʏʫʛʘʝʚʠʯ ɺ.ʗ.

1
, ʂʣʠʤʝʥʢʦ ʄ.ɺ.

1
 

1
ʂʌ ʀɿʄʀʈɸʅ, ʛ. ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʷ 

ianosikov@wdizmiran.ru   
 

ʄʘʛʥʠʪʥʦ-ʠʦʥʦʩʬʝʨʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʛʦ ʬʠʣʠʘʣʘ 

ʀɿʄʀʈɸʅ (ʨʘʥʝʝ ð ʂʘʣʠʥʠʥʛʨʘʜʩʢʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʠʦʥʦʩʬʝʨʥʘʷ ʩʪʘʥʮʠʷ, 

ʂʀʉ) ʚʝʜʝʪ ʥʝʧʨʝʨʳʚʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʩ 1962 ʛʦʜʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ ʨʝʘʣʠʟʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ 

ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ: ʠʤʧʫʣʴʩʥʦʛʦ ʠʦʥʦʟʦʥʜʘ çʇʘʨʫʩ-ɸè (ʀʇɻ), 

ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʤʘʛʥʠʪʦʤʝʪʨʘ ʎʄɺʉ-2 ʠ ʚʝʢʪʦʨʥʦʛʦ ʤʘʛʥʝʪʦʤʝʪʨʘ POS-4 

(ʀɿʄʀʈɸʅ). ʀʦʥʦʩʬʝʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚ ʨʝʞʠʤʝ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ʩ 15-ʤʠʥʫʪʥʳʤ ʠʥʪʝʨʚʘʣʦʤ, ʤʘʛʥʠʪʥʳʝ ð ʚ ʝʞʝʩʝʢʫʥʜʥʦʤ ʨʝʞʠʤʝ. 

ʇʝʨʠʦʜʠʯʝʩʢʠ ʠʦʥʦʟʦʥʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʨʝʞʠʤʘʭ ʥʘʢʣʦʥʥʦʛʦ 

ʠ ʪʨʘʥʩʠʦʥʦʩʬʝʨʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠʦʥʦʩʬʝʨʳ. ɺ ʦʙʩʝʨʚʘʪʦʨʠʠ ʪʘʢʞʝ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʥʝʧʨʝʨʳʚʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʤʝʨʳ ʚʩʝʛʦ 

ʥʝʙʘ, ʤʝʪʝʦʩʪʘʥʮʠʠ, ɻʅʉʉ-ʧʨʠʸʤʥʠʢʘ (ʄɻʋ), ʉɼɺ-ʧʨʠʝʤʥʠʢʘ 

ʠ ʤʠʢʨʦʙʘʨʦʤʝʪʨ (ʀɼɻ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʸʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʢ ʚʚʦʜʫ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ: ʃʏʄ-ʠʦʥʦʟʦʥʜʘ ʠ ʠʦʥʦʟʦʥʜʘ çFASTè 

(ʅʀʈʌʀ ʅʅɻʋ), ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʢʘʤʝʨ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʚʦʣʥʦʚʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚ ʘʪʤʦʩʬʝʨʝ. ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʠ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʟʜʘʥʠʡ ʦʙʩʝʨʚʘʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʧʣʘʥʳ ʝʝ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʟʘ ʩʯʝʪ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ 

ˉ 25-77-00033 (https://rscf.ru/project/25-77-00033/). ʆʩʦʙʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ 

ʚʳʨʘʞʘʝʤ ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʝʨʩʦʥʘʣʫ ʦʙʩʝʨʚʘʪʦʨʠʠ: ʄʘʣʷʨʦʚʫ ɺ.ɺ., 

ɹʦʥʜʘʨʝʥʢʦ ɺ.ɸ., ʇʘʧʩʪ ʄ.ɼ., ɻʦʤʟʷʢʦʚʦʡ ʄ.ɺ., ʉʘʤʦʢʘʝʚʦʡ ɺ.ʅ., 

ʂʣʠʤʘʥʦʚʦʡ ɸ.ɸ.  
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МОНИТОРИНГ ИОНОСФЕРЫ ПО ДАННЫМ КАЛИНИНГРАДСКОЙ 
ОБСЕРВАТОРИИ ИЗМИРАН И БОРТОВЫХ ИОНОЗОНДОВ 

КОСМИЧЕСКИХ АППАРАТОВ «ИОНОСФЕРА-М» 
 

ʅʦʩʠʢʦʚʘ ɺ.ɺ.
1
, ʂʣʠʤʝʥʢʦ ʄ.ɺ.

 1
, ʗʥʢʦʚʩʢʠʡ ʀ.ʉ.

1
, ʅʦʩʠʢʦʚ ʀ.ɸ.

1
, 

ʇʫʣʠʥʝʮ ʉ.ɸ.
2
, ʎʳʙʫʣʷ ʂ.ɻ.

3
, ʊʠʤʯʝʥʢʦ ɸ.ɺ.

1
, ʏʫʛʫʥʠʥ ɼ.ɺ.

2
, 

ʄʦʛʠʣʝʚʩʢʠʡ ʄ.ʄ.
2
 

1
ʂʌ ʀɿʄʀʈɸʅ, ʛ. ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʷ 

2
ʀʂʀ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

3
ʀʇɻ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

vvnosikova@yandex.ru   
 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʧʘʨʘʤʝʪʨʦʚ ʠʦʥʦʩʬʝʨʳ, ʘ ʠʤʝʥʥʦ ð ʢʨʠʪʠʯʝʩʢʦʡ ʯʘʩʪʦʪʳ F2-ʩʣʦʷ 

(foF2). ɼʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʩ ʧʦʤʦʱʴʶ ʙʦʨʪʦʚʳʭ 

ʠʦʥʦʟʦʥʜʦʚ ʃɸʕʈʊ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʩʧʫʪʥʠʢʘʭ ʛʨʫʧʧʠʨʦʚʢʠ çʀʦʥʦʩʬʝʨʘ-

ʄè [1], ʘ ʪʘʢʞʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʟʝʤʥʦʛʦ ʠʦʥʦʟʦʥʜʘ çʇʘʨʫʩ-ɸè [2], 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʛʦ ʚ ʤʘʛʥʠʪʥʦ-ʠʦʥʦʩʬʝʨʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ 

ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʛʦ ʬʠʣʠʘʣʘ ʀɿʄʀʈɸʅ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʧ. ʋʣʴʷʥʦʚʢʘ 

ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʧʝʨʚʠʯʥʳʭ ʪʝʣʝʤʝʪʨʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʦʛʨʘʤʤʳ, 

ʚʢʣʶʯʘʶʱʠʝ ʬʠʣʴʪʨʘʮʠʶ ʠʟʚʣʝʯʝʥʥʳʭ ʠʦʥʦʛʨʘʤʤ ʃɸʕʈʊ ʦʪ ʰʫʤʦʚ. 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʘʥʥʳʝ ʧʨʦʣʝʪʦʚ ʩʧʫʪʥʠʢʦʚ ʚ ʟʦʥʝ ʚʠʜʠʤʦʩʪʠ 

ʢʘʤʝʨʳ ʚʩʝʛʦ ʥʝʙʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚ ʤʘʛʥʠʪʥʦ-ʠʦʥʦʩʬʝʨʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ 

ʂʌ ʀɿʄʀʈɸʅ, ð ʚ ʜʠʘʧʘʟʦʥʝ 50ï60Á ʩʝʚʝʨʥʦʡ ʰʠʨʦʪʳ ʠ 12ï26Á ʚʦʩʪʦʯʥʦʡ 

ʜʦʣʛʦʪʳ. ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʜʣʷ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʫʩʣʦʚʠʡ: ʚ 

ʧʝʨʠʦʜʳ ʩʧʦʢʦʡʥʦʡ ʛʝʦʤʘʛʥʠʪʥʦʡ ʦʙʩʪʘʥʦʚʢʠ 18 ʷʥʚʘʨʷ 2026 ʛʦʜʘ ʠ ʚʦ ʚʨʝʤʷ 

ʛʝʦʤʘʛʥʠʪʥʦʡ ʙʫʨʠ, ʥʘʙʣʶʜʘʚʰʝʡʩʷ  

19ï20 ʷʥʚʘʨʷ 2026 ʛʦʜʘ. ʊʘʢʦʡ ʨʘʟʥʦʩʪʦʨʦʥʥʠʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʣ ʢʦʤʧʣʝʢʩʥʦ 

ʦʮʝʥʠʪʴ ʧʦʚʝʜʝʥʠʝ ʠʦʥʦʩʬʝʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʧʝʨʝʭʦʜʝ 

ʦʪ ʥʝʚʦʟʤʫʱʸʥʥʳʭ ʫʩʣʦʚʠʡ ʢ ʛʝʦʤʘʛʥʠʪʥʳʤ ʚʦʟʤʫʱʝʥʠʷʤ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀɿʄʀʈɸʅ (ʪʝʤʘ 

ˉ FFUM-2026-0010). 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. Pulinets S. et al. Ionospheric Response to the Geomagnetic Storm of November 12-14, 2025, 

Based on Multiparameter Analysis of Data from the LAERT Topside Sounder // 

Atmosphere. V. 17. P. 150, 2026.  

2. ɻʠʚʠʰʚʠʣʠ ɻ. ɺ. ʠ ʜʨ. ʉʝʪʝʚʦʡ ʠʦʥʦʟʦʥʜ ʇɸʈʋʉ-ɸ: ʦʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ // ʉʠʩʪʝʤʥʳʡ 

ʤʦʥʠʪʦʨʠʥʛ ʠʦʥʦʩʬʝʨʳ. ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ / ʇʦʜ ʨʝʜ. ʜʦʢʪʦʨʘ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ 

ʅ.ɻ. ʂʦʪʦʥʘʝʚʦʡ. ð ʄ.: ʌʀɿʄɸʊʃʀʊ. ʉ. 21ï31. 2019. 
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НАБЛЮДЕНИЕ СУБАВРОРАЛЬНОГО СВЕЧЕНИЯ STEVE И PICKET FENCE 
НА МЕРИДИАНЕ ЯКУТСКА ТРИ ДНЯ ПОДРЯД 

 

ʇʘʨʥʠʢʦʚ ʉ.ɻ., ʀʝʚʝʥʢʦ ʀ.ɹ., ɹʘʠʰʝʚ ɼ.ɻ., ʅʦʝʚ ɸ.ɸ. 
 

ʀʥʩʪʠʪʫʪ ʢʦʩʤʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʘʵʨʦʥʦʤʠʠ ʠʤ. ʖ.ɻ. ʐʘʬʝʨʘ ʉʆ ʈɸʅ, 

ʛ. ʗʢʫʪʩʢ, ʈʦʩʩʠʷ 

parnikov@ikfia.ysn.ru  

 

ʈʘʩʩʤʦʪʨʝʥʳ ʜʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ STEVE ʠ Picket 

Fence (PF) (ʈʠʩ. 1) ʥʘ ʦʧʪʠʯʝʩʢʦʤ ʧʦʣʠʛʦʥʝ çʄʘʡʤʘʛʘè ʪʨʠ ʜʥʷ ʧʦʜʨʷʜ (1-3 

ʤʘʨʪʘ 2017 ʛ.). ʗʚʣʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ~1 ʯʘʩ ʥʘʙʣʶʜʘʣʠʩʴ ʚ 

ʧʨʝʜʧʦʣʫʥʦʯʥʦʤ ʩʝʢʪʦʨʝ MLT ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ~24 ʯʘʩʘ. ʌʦʨʤʠʨʦʚʘʥʠʝ 

STEVE/PF ʥʘʯʠʥʘʣʦʩʴ ʫ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʛʨʘʥʠʮʳ ʜʠʬʬʫʟʥʦʛʦ ʩʠʷʥʠʷ. ɺʦ 

ʚʩʝʭ ʪʨʝʭ ʩʣʫʯʘʷʭ STEVE ʠ PF ʚʦ ʚʨʝʤʷ ʩʚʦʝʡ ʵʚʦʣʶʮʠʠ ʜʚʠʛʘʣʠʩʴ ʚ ʶʞʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ STEVE ʠ PF ʧʝʨʝʩʝʢʣʠ ʤʘʛʥʠʪʥʳʡ ʟʝʥʠʪ 

ʩʪʘʥʮʠʠ ʥʘʙʣʶʜʝʥʠʡ, ʚʦ ʚʪʦʨʦʤ STEVE ʠ PF ʧʝʨʝʩʝʢʣʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ 

ʟʝʥʠʪ ʩʪʘʥʮʠʠ, ʥʝ ʜʦʡʜʷ ʜʦ ʤʘʛʥʠʪʥʦʛʦ. ɺ ʪʨʝʪʴʝʤ ʩʣʫʯʘʝ PF ʥʘʙʣʶʜʘʣʩʷ ʥʘ 

ʩʝʚʝʨʥʦʤ ʛʦʨʠʟʦʥʪʝ ʩʪʘʥʮʠʠ ʙʝʟ ʟʘʤʝʪʥʳʭ ʩʠʛʥʘʪʫʨ STEVE ʚ ʦʙʣʘʩʪʠ 

ʢʦʥʪʠʥʫʫʤʘ. ʀʟʣʫʯʝʥʠʝ STEVE ʚ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʩʣʫʯʘʷʭ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʫʩʠʣʝʥʠʝʤ ʢʦʥʪʠʥʫʫʤʘ ʩ ʣʦʢʘʣʴʥʳʤ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ 

ʢʨʘʩʥʦʡ ʣʠʥʠʠ [OI]. PF ʥʘʙʣʶʜʘʣʩʷ ʪʦʣʴʢʦ ʚ ʵʤʠʩʩʠʠ 557,7 ʥʤ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʝʯʝʥʠʷ STEVE ʚ ʢʦʥʪʠʥʫʫʤʝ ʩʦʩʪʘʚʣʷʣʘ ʝʜʠʥʠʮʳ ʈʣ/ʥʤ. ɺ 

ʵʤʠʩʩʠʠ 630,0 ʥʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʦʩʪʠʛʘʣʘ ʟʥʘʯʝʥʠʡ ʚ 50-70 ʈʣ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ PF ʚ ʵʤʠʩʩʠʠ 557,7 ʥʤ ʜʦʩʪʠʛʘʣʘ ʟʥʘʯʝʥʠʡ 150-200 ʈʣ. 1 ʠ 2 

ʤʘʨʪʘ ʰʠʨʦʪʥʳʝ ʨʘʟʤʝʨʳ STEVE ʚ ʵʤʠʩʩʠʠ 630,0 ʥʤ ʧʨʝʚʳʰʘʣʠ ʨʘʟʤʝʨʳ 

ʪʦʡ ʞʝ ʩʪʨʫʢʪʫʨʳ ʥʘ ʜʣʠʥʝ ʚʦʣʥʳ 620,0 ʥʤ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʛʨʘʥʪ ˉ 26-27-20104).  

ʈʠʩʫʥʦʢ. ʆʨʠʛʠʥʘʣʴʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ STEVE ʠ Picket fence (1 ʤʘʨʪʘ 2017 ʛ.) 
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ИНДЕКСЫ ГЕОМАГНИТНОЙ АКТИВНОСТИ И ИХ ДОСТОИНСТВА И 
НЕДОСТАТКИ ПРИ ИССЛЕДОВАНИИ СОЛНЕЧНО-ЗЕМНЫХ СВЯЗЕЙ 

 

ʇʝʪʨʦʚ ɺ.ɻ. 
ʀɿʄʀʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 

vpetrov@izmiran.ru   
 

ɺʣʠʷʥʠʝ ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ɻɸ) ʥʘ ʧʨʘʢʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʠʟʚʝʩʪʥʘ ʧʦʯʪʠ 200 ʣʝʪ. ʉʝʡʯʘʩ ʧʦʥʷʪʥʦ, ʯʪʦ ɻɸ ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ, ʥʦ ʠ ʠʟʤʝʥʝʥʠʷ ʚ ʠʦʥʦʩʬʝʨʝ, ʩʪʨʫʢʪʫʨʳ ʤʘʛʥʠʪʦʩʬʝʨʳ, ʚʳʩʳʧʘʥʠʷ 

ʵʥʝʨʛʠʯʥʳʭ ʯʘʩʪʠʮ. ʅʦ ʧʨʠ ʣʶʙʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ɻɸ 

ʥʝʦʙʭʦʜʠʤʳ  ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʝʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ï ʠʥʜʝʢʩʳ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʫʯʘʝʤʳʭ ʘʩʧʝʢʪʦʚ (ʧʨʦʷʚʣʝʥʠʡ) ɻɸ ʪʘʢʠʭ ʠʥʜʝʢʩʦʚ ʤʦʞʝʪ 

ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ. 

ʉʘʤʳʤ  ʜʦʣʛʦʚʨʝʤʝʥʥʳʤ ʠʥʜʝʢʩʦʤ, ʧʦʣʫʯʝʥʥʳʤ ʧʦ ʨʝʘʣʴʥʳʤ ʜʘʥʥʳʤ  

ʚ̫ʣʷʝʪʩʷ  ʘʘ-ʠʥʜʝʢʩ, ʜʦʩʪʫʧʥʳʡ ʩ 1868  ʛ., ʦʜʥʘʢʦ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ 

ʠʥʜʝʢʩʦʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʂ-ʠʥʜʝʢʩʳ ʦʪʜʝʣʴʥʳʭ ʦʙʩʝʨʚʘʪʦʨʠʡ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʦʢʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʧʣʘʥʝʪʘʨʥʳʡ ʂʨ ʠʥʜʝʢʩ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ɻɸ. ʆʩʥʦʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʂ-ʠʥʜʝʢʩʘ 

ï ʜʣʠʥʥʳʡ ʨʷʜ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʧʦʯʪʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʅʝʜʦʩʪʘʪʢʠ ï 

ʙʦʣʴʰʘʷ ʠʥʝʨʮʠʦʥʥʦʩʪʴ (3 ʯʘʩʘ), ʣʦʛʘʨʠʬʤʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ UT. ɺ 2020 ʛ. ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʠʥʜʝʢʩʳ ʅʈ30 ʠ ʅʈ60 ï 

ʧʦʣʫʯʘʩʦʚʳʝ ʠ ʯʘʩʦʚʳʝ ʠʥʜʝʢʩʳ, ʘʥʘʣʦʛʠʯʥʳʝ ʂʈ, ʦʥʠ ʪʦʞʝ ʜʦʩʪʫʧʥʳ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ɼʣʷ ʦʩʦʙʦ ʢʨʠʪʠʯʥʳʭ ʢʦ ʚʨʝʤʝʥʠ ʧʨʠʤʝʥʝʥʠʡ ʚʦʟʤʦʞʥʦ 

ʦʮʝʥʢʘ Kp ʧʦ ʜʘʥʥʳʤ ʦʪʜʝʣʴʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ, ʥʘʧʨʠʤʝʨ ʄʦʩʢʚʳ. ɺʤʝʩʪʦ 

ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʂ ʙʦʣʝʝ ʧʨʘʚʠʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʘ-

ʠʥʜʝʢʩʘ. ʘ-ʠʥʜʝʢʩ ïɻ ʪʦ ʧʝʨʝʚʝʜʝʥʥʦʝ ʦʙʨʘʪʥʦ ʚ ʚʘʨʠʘʮʠʶ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʟʥʘʯʝʥʠʷ ʂ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʣʷ ʣʶʙʦʡ ʩʪʘʥʮʠʠ  ʝʜʠʥʦʡ ʩʧʝʮʠʘʣʴʥʦʡ 

ʰʢʘʣʳ. 

ɼʣʷ ʦʮʝʥʢʠ ʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʚ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʭ 

ʮʝʣʷʭ, ʠʩʧʦʣʴʟʫʝʪʩʷ G-ʠʥʜʝʢʩ, ʦʥ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ ʦʪ G0 ïʤʠʥʠʤʘʣʴʥʘʷ 

ʜʦ G5 ï ʵʢʩʪʨʝʤʘʣʴʥʘʷ ɻɸ, ʦʥ ʦʩʥʦʚʘʥ ʥʘ Kp-ʠʥʜʝʢʩʝ. ʇʦʩʢʦʣʴʢʫ 

ʧʨʦʷʚʣʝʥʠʷ ɻɸ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʠʥʜʝʢʩʦʚ, ʦʪʨʘʞʘʶʱʠʭ 

ʪʝ ʠʣʠ ʠʥʳʝ ʘʩʧʝʢʪʳ ɻɸ (AU/AL, Dst, ASY/SYM, PC, SME U/L, SMR ʠ ʪ.ʜ.). 

ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʥʘʟʝʤʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʨʝʛʠʩʪʨʠʨʫʶʪ ʩʫʤʤʘʨʥʳʡ 

ʵʬʬʝʢʪ ʦʪ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ ɻɸ, ʧʦʵʪʦʤʫ ʨʘʟʜʝʣʝʥʠʝ ʠʥʜʝʢʩʦʚ ʧʦ ʠʩʪʦʯʥʠʢʘʤ 

ʷʚʣʷʝʪʩʷ ʥʝ ʧʦʣʥʳʤ, ʠ ʠʥʜʝʢʩʳ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʢʦʨʨʝʣʠʨʫʶʪ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ. ɻɸ ʷʚʣʷʝʪʩʷ ʷʚʣʝʥʠʝʤ ʛʣʦʙʘʣʴʥʳʤ, ʦʜʥʘʢʦ ʝʸ ʧʨʦʷʚʣʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ 

ʤʝʩʪʘ ʠ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʧʦʵʪʦʤʫ ʥʘʨʷʜʫ ʩ ʛʣʦʙʘʣʴʥʳʤʠ ʠʥʜʝʢʩʘʤʠ ɻɸ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʣʦʢʘʣʴʥʳʝ ʠʥʜʝʢʩʳ. ɺ ʜʦʢʣʘʜʝ ʨʘʩʩʤʦʪʨʝʥʳ 

ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʛʣʦʙʘʣʴʥʳʭ ʠʥʜʝʢʩʦʚ ɻɸ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʷ ʂ-

ʠʥʜʝʢʩʘ ʚ ʦʙʩʝʨʚʘʪʦʨʠʠ ʄʦʩʢʚʘ. 
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МОНИТОРИНГ ПАРАМЕТРОВ НИЗКООРБИТАЛЬНЫХ СПУТНИКОВ С 
ИПОЛЬЗОВАНИЕМ РАДИОФИЗИЧЕСКИХ И ОПТИЧЕСКИХ МЕТОДОВ  

 

ʇʨʦʜʘʥ ʇ.ɽ.
1
, ʂʥʠʞʠʥ ʉ.ʀ.

 1,2
, ʃʝʙʝʜʝʚ ɺ.ʇ.

2
, ʏʝʨʥʳʰʦʚ ɸ.ɸ.

3
, 

ɽʩʝʣʝʚʠʯ ʄ.ɺ.
2
 

1
ʀɻʋ, ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 

2 ʀʉɿʌ ʉʆ ʈɸʅ, ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
3 ʀʂʀ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

prodanpavel@yandex.ru   
 

ʅʠʟʢʦʦʨʙʠʪʘʣʴʥʳʝ ʩʧʫʪʥʠʢʠ ʷʚʣʷʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʦʥʦʩʬʝʨʳ ʙʣʘʛʦʜʘʨʷ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʥʘ ʠʭ ʙʦʨʪ 

ʨʘʟʣʠʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʨʝʜʳ. ʅʘʧʨʠʤʝʨ, ʚ 

ʢʘʯʝʩʪʚʝ ʪʘʢʠʭ ʧʨʠʙʦʨʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʠ, ʢʦʪʦʨʳʝ 

ʧʨʦʩʚʝʯʠʚʘʶʪ ʠʦʥʦʩʬʝʨʫ ʩ ʨʝʛʠʩʪʨʘʮʠʝʡ ʧʘʨʘʤʝʪʨʦʚ ʩʠʛʥʘʣʘ ʧʨʠ ʧʦʤʦʱʠ 

ʧʨʠʝʤʥʳʭ ʩʪʘʥʮʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. ʇʦ ʜʘʥʥʳʤ ʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʨʠʥʷʪʳʭ ʩʠʛʥʘʣʦʚ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʦʚ ʨʘʜʠʦ ʪʦʤʦʛʨʘʬʠʠ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʧʘʨʘʤʝʪʨʳ ʠʦʥʦʩʬʝʨʳ, ʪʘʢʠʝ ʢʘʢ ʵʣʝʢʪʨʦʥʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ, ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʪ.ʜ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 

ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ (ʂɸ) ʀʦʥʦʩʬʝʨʘ-1-2-3-4, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʩʣʝʜʫʶʱʠʭ 

ʠʥʩʪʨʫʤʝʥʪʘʭ: ʜʚʫʭʢʘʥʘʣʴʥʳʡ ʮʠʬʨʦʚʦʡ ʢʦʛʝʨʝʥʪʥʳʡ ʧʨʠʝʤʥʠʢ, 

ʥʘʩʪʨʦʝʥʥʳʡ ʥʘ ʯʘʩʪʦʪʳ 150 ʠ 400 ʄɻʮ, ʀʨʢʫʪʩʢʠʡ ʨʘʜʘʨ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ 

ʨʘʩʩʝʷʥʠʷ (ʀʈʅʈ) ʠ ʰʠʨʦʢʦʫʛʦʣʴʥʳʡ ʦʧʪʠʯʝʩʢʠʡ ʪʝʣʝʩʢʦʧ ɸɿʊ-33ɺʄ. 

ɼʚʫʭʢʘʥʘʣʴʥʳʡ ʢʦʛʝʨʝʥʪʥʳʡ ʧʨʠʝʤʥʠʢ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʚʫʭ ʧʣʘʪ 

HackRF One, ʨʝʛʠʩʪʨʠʨʦʚʘʣ ʧʘʨʘʤʝʪʨʳ ʩʠʛʥʘʣʦʚ ʧʝʨʝʜʘʪʯʠʢʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʙʦʨʪʫ ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʭ ʩʧʫʪʥʠʢʦʚ ʚʦ ʚʨʝʤʷ ʠʭ ʧʨʦʣʝʪʘ, 

ʠ ʟʘʪʝʤ ʧʦ ʧʨʠʥʷʪʳʤ ʜʘʥʥʳʤ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʧʝʢʪʨʦʛʨʘʤʤʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʀʈʅʈ ʧʦʣʫʯʝʥʳ ʠʟʤʝʨʝʥʠʷ: ʜʘʣʴʥʦʩʪʠ, ʫʛʦʣ ʤʝʩʪʘ, ʘʟʠʤʫʪ, 

ʵʬʬʝʢʪʠʚʥʘʷ ʧʣʦʱʘʜʴ ʨʘʩʩʝʷʥʠʷ ʂɸ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ɸɿʊ-

33ɺʄ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʩʘʷʥʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʀʉɿʌ ʉʆ ʈɸʅ, ʧʦʣʫʯʝʥʳ 

ʠʟʤʝʨʝʥʠʷ: ʩʢʣʦʥʝʥʠʷ, ʧʨʷʤʦʛʦ ʚʦʩʭʦʞʜʝʥʠʷ ʠ ʙʣʝʩʢʘ ʂɸ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʄʠʥʦʙʨʥʘʫʢʠ 

ʈʦʩʩʠʠ (ɿʘʜʘʥʠʝ ˉ FZZE-2026-0006). 
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АВРОРАЛЬНЫЕ СТРУКТУРЫ ТИПА АНДУЛЯЦИЙ НА ОПУСТИВШЕЙСЯ 
В ОБЛАСТЬ СУБАВРОРАЛЬНЫХ ШИРОТ ЭКВАТОРИАЛЬНОЙ КРОМКЕ 

АВРОРАЛЬНОГО ОВАЛА 
 

ʉʘʬʘʨʛʘʣʝʝʚ ɺ.ɺ.
1
, ʂʦʪʠʢʦʚ ɸ.ʃ.

1
, ʂʣʠʤʝʥʢʦ ʄ.ɺ.

2
, ʇʝʪʨʠʱʝʚ ʄ.ʉ.

1
, 

ʉʝʨʛʫʰʠʥ ʇ.ɸ.
1
, ʗʥʢʦʚʩʢʠʡ ʀ.ʉ.

2
 

1
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʬʠʣʠʘʣ ʠʥʩʪʠʪʫʪʘ ʟʝʤʥʦʛʦ ʤʘʛʥʝʪʠʟʤʘ, ʠʦʥʦʩʬʝʨʳ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ʠʤ. ʅ.ɺ. ʇʫʰʢʦʚʘ ʈɸʅ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 
2
ʂʘʣʠʥʠʥʛʨʘʜʩʢʠʡ ʬʠʣʠʘʣ ʠʥʩʪʠʪʫʪʘ ʟʝʤʥʦʛʦ ʤʘʛʥʝʪʠʟʤʘ, ʠʦʥʦʩʬʝʨʳ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ʠʤ. ʅ.ɺ. ʇʫʰʢʦʚʘ ʈɸʅ, ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʷ 

vladimir.safargaleev@izmiran.spb.ru 

 

ɸʚʨʦʨʘʣʴʥʳʝ ʘʥʜʫʣʷʮʠʠ - ʛʠʛʘʥʪʩʢʠʝ ʚʦʣʥʦʦʙʨʘʟʥʳʝ ʩʪʨʫʢʪʫʨʳ - 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʧʠʣʦʦʙʨʘʟʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʨʘʟʤʝʨʦʤ ʦʪ 100 ʜʦ 1000+ ʢʤ, ʧʦʷʚʣʷʶʱʠʝʩʷ ʚʦ ʚʨʝʤʷ ʤʘʛʥʠʪʥʳʭ ʙʫʨʴ. 

ɸʥʜʫʣʷʮʠʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʥʘ 

ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʛʨʘʥʠʮʝ ʘʚʨʦʨʘʣʴʥʦʛʦ ʦʚʘʣʘ ʚʦ ʚʨʝʤʷ ʤʘʛʥʠʪʥʳʭ ʙʫʨʴ. 

ʉʪʨʫʢʪʫʨʳ ʪʨʘʢʪʫʶʪʩʷ ʢʘʢ ʦʧʪʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʣʥ ʥʘ 

ʧʣʘʟʤʦʧʘʫʟʝ ʠʣʠ ʚʥʫʪʨʝʥʥʝʡ ʛʨʘʥʠʮʝ ʧʣʘʟʤʝʥʥʦʛʦ ʩʣʦʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʪʦʛʦ 

ʨʝʜʢʦʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ ʚʘʞʥʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʤʘʛʥʠʪʦʩʬʝʨʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚʦ ʚʨʝʤʷ ʤʘʛʥʠʪʥʳʭ ʙʫʨʴ, ʥʦ ʜʝʪʘʣʴʥʦʝ ʝʛʦ ʠʟʫʯʝʥʠʝ ʟʘʪʨʫʜʥʝʥʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʠʝʤ ʨʝʛʫʣʷʨʥʳʭ ʥʘʟʝʤʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʚ 

ʩʫʙʘʚʨʦʨʘʣʴʥʦʡ ʟʦʥʝ ʠ ʶʞʥʝʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʯʘʩʪʠʣʠʩʴ ʩʣʫʯʘʠ 

çʩʧʦʣʟʘʥʠʷè ʩʠʷʥʠʡ ʥʘ ʶʛ ʚʧʣʦʪʴ ʜʦ ʰʠʨʦʪʳ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ɺʦ ʚʨʝʤʷ 

ʦʜʥʦʛʦ ʠʟ ʪʘʢʠʭ ʩʦʙʳʪʠʡ ʦʧʪʠʯʝʩʢʘʷ ʢʘʤʝʨʘ, ʟʘʧʫʱʝʥʥʘʷ ʥʝʜʘʚʥʦ ʚ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʡ ʨʝʞʠʤ ʥʘ ʙʘʟʝ ʉʇʙ ʀɿʄʀʈɸʅ ʚ ʂʨʘʩʥʦʤ ʦʟʝʨʝ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʘ ʥʝʩʢʦʣʴʢʦ ʘʥʜʫʣʷʮʠʡ. ɺ ʨʘʙʦʪʝ ʦʙʩʫʞʜʘʶʪʩʷ ʩʚʦʡʩʪʚʘ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʷʚʣʝʥʠʷ ʠ ʥʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʫʪʦʯʥʷʶʪʩʷ ʝʛʦ ʥʝʢʦʪʦʨʳʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. 
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МЕТОДИКА СИНТЕЗА ИОНОГРАММ РАДИОЗОНДИРОВАНИЯ 
ИОНОСФЕРЫ ПОСРЕДСТВОМ ФИЗИЧЕСКИ ИНФОРМИРОВАННЫХ 

НЕЙРОСЕТЕЙ 
 

ʉʠʤʘʢʦʚ ɸ.ʄ.
1
, ʑʠʨʳʡ ɸ.ʆ.

2
 

1
 ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

2 ʀɿʄʀʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, ʈʦʩʩʠʷ 

nickhaos9@gmail.com  
 

ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʩʠʥʪʝʟʘ ʠʦʥʦʛʨʘʤʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʨʘʜʠʦʟʦʥʜʠʨʦʚʘʥʠʷ ʠʦʥʦʩʬʝʨʳ ʥʘ ʦʩʥʦʚʝ ʬʠʟʠʯʝʩʢʠ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʭ 

ʥʝʡʨʦʩʝʪʝʡ (PINN) [1]. ʇʦʜʭʦʜ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʦʙʲʝʜʠʥʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʥʝʡʨʦʩʝʪʝʚʦʡ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʠ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʦʣʫʯʝʥʠʝ ʬʠʟʠʯʝʩʢʠ ʧʨʘʚʜʦʧʦʜʦʙʥʳʭ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠʦʥʦʛʨʘʤʤ [2]. ɺ ʢʘʯʝʩʪʚʝ 

ʙʘʟʦʚʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʷʜʨʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʪʘʮʠʦʥʘʨʥʘʷ ʧʦʩʪʘʥʦʚʢʘ 

ʟʘʜʘʯʠ ʜʣʷ ʚʳʩʦʪʥʦʛʦ ʧʨʦʬʠʣʷ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʅʝʡʨʦʩʝʪʴ 

ʘʧʧʨʦʢʩʠʤʠʨʫʝʪ ʠʩʢʦʤʦʝ ʨʝʰʝʥʠʝ, ʘ ʧʨʦʮʝʜʫʨʘ ʦʙʫʯʝʥʠʷ ʩʪʨʦʠʪʩʷ ʪʘʢ, ʯʪʦʙʳ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʯʠʪʳʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚʥʫʪʨʠ ʨʘʩʯʝʪʥʦʡ 

ʦʙʣʘʩʪʠ ʠ ʚʳʧʦʣʥʝʥʠʝ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ. ʊʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʝ ʠ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʝ ʨʝʰʝʥʠʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʜʭʦʜʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʬʠʟʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ ʠʣʠ 

ʫʯʠʪʳʚʘʶʪʩʷ ʪʦʣʴʢʦ ʢʦʩʚʝʥʥʦ. ʇʦʣʫʯʝʥʥʳʡ ʧʨʦʬʠʣʴ ʵʣʝʢʪʨʦʥʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʘʣʝʝ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʯʘʩʪʦʪʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʨʝʜʳ, ʧʦʩʣʝ ʯʝʛʦ ʬʦʨʤʠʨʫʝʪʩʷ ʩʠʥʪʝʪʠʯʝʩʢʘʷ 

ʠʦʥʦʛʨʘʤʤʘ, ʦʪʨʘʞʘʶʱʘʷ ʢʣʶʯʝʚʳʝ ʯʝʨʪʳ ʦʞʠʜʘʝʤʦʛʦ ʩʠʛʥʘʣʴʥʦʛʦ ʦʪʢʣʠʢʘ. 

ɿʘʜʘʯʘʤʠ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ: ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʤʝʪʦʜʠʢʠ ʩʠʥʪʝʟʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʩʧʦʣʴʟʫʷ ʩʨʘʚʥʝʥʠʝ ʩ ʨʝʘʣʴʥʳʤʠ 

ʠʦʥʦʛʨʘʤʤʘʤʠ, ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ ʠʦʥʦʛʨʘʤʤʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʜʨʫʛʠʤʠ 

ʤʝʪʦʜʘʤʠ, ʘ ʪʘʢʞʝ ʤʦʜʠʬʠʢʘʮʠʷ ʧʦʣʫʯʝʥʥʦʡ ʤʝʪʦʜʠʢʠ ʩʠʥʪʝʟʘ ʜʣʷ ʩʣʫʯʘʷ 

ʠʦʥʦʛʨʘʤʤ ʥʘʢʣʦʥʥʦʛʦ ʨʘʜʠʦʟʦʥʜʠʨʦʚʘʥʠʷ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. Raissi M., Perdikaris P., Karniadakis G.E. Physics-informed neural networks: A deep 

learning framework for solving forward and inverse problems involving nonlinear partial 

differential equations // Journal of Computational Physics. 2019. V. 378. P. 686-707. 
2. ʑʠʨʳʡ ɸ.ʆ. ɸʣʛʦʨʠʪʤʳ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ 

ʠʟʤʝʨʝʥʠʡ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʦʧʝʨʘʪʠʚʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠʦʥʦʩʬʝʨʳ ʠ ʠʦʥʦʩʬʝʨʥʳʭ 

ʨʘʜʠʦʣʠʥʠʡ // ɾʫʨʥʘʣ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ. 2022. ˉ10. 
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ОПЫТ СИНТЕЗА ИОНОГРАММ НАКЛОННОГО РАДИОЗОНДИРОВАНИЯ 
ИОНОСФЕРЫ ГЕНЕРАТИВНО-СОСТЯЗАТЕЛЬНЫМИ НЕЙРОННЫМИ 
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1
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2
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ʈʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʠʢʘ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʧʨʦʙʣʝʤʳ 

ʧʨʠʤʝʥʝʥʠʷ ʛʝʥʝʨʘʪʠʚʥʦ-ʩʦʩʪʷʟʘʪʝʣʴʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (Generative 

adversarial networks, GAN) ʜʣʷ ʩʠʥʪʝʟʘ ʠʦʥʦʛʨʘʤʤ ʨʘʜʠʦʟʦʥʜʠʨʦʚʘʥʠʷ 

ʠʦʥʦʩʬʝʨʳ. ʇʦʤʠʤʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʠʥʪʝʟʘ ʠʦʥʦʛʨʘʤʤ, 

ʪʘʢʦʡ ʦʧʳʪ ʧʦʣʝʟʝʥ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʦʥʦʩʬʝʨʳ.  

ɼʘʥʥʳʤʠ ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʩʝʪʠ ʷʚʣʷʶʪʩʷ ʠʦʥʦʛʨʘʤʤʳ, ʠʭ ʤʝʪʘʜʘʥʥʳʝ 

(ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʝʘʥʩʦʚ ʨʘʜʠʦʟʦʥʜʠʨʦʚʘʥʠʷ) [1], ʘ ʪʘʢʞʝ ʧʦʣʫʯʘʝʤʳʝ ʠʟ 

ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʘʨʭʠʚʦʚ ʛʝʣʠʦ- ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʜʘʪʘʤ ʠ ʚʨʝʤʝʥʠ ʩʝʘʥʩʦʚ ʧʦʣʫʯʝʥʠʷ ʠʦʥʦʛʨʘʤʤ. 

ɼʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʩʠʥʪʝʟʘ ʠʦʥʦʛʨʘʤʤ ʪʨʝʙʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʘʜʘʧʪʘʮʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʛʝʥʝʨʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ ʢ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ʆʪʙʦʨ ʚʝʢʪʦʨʦʚ-ʫʩʣʦʚʠʡ ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʢʣʶʯʝʥʠʝʤ ʦʙʲʝʢʪʦʚ ʩ ʥʝʧʦʣʥʳʤʠ 

ʜʘʥʥʳʭ ʠ ʥʝʪʠʧʠʯʥʳʤʠ (ʦʪʢʣʦʥʝʥʠʝ ʙʦʣʝʝ 2,5ů ʦʪ ʤʝʜʠʘʥʥʦʛʦ) ʟʥʘʯʝʥʠʷʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʨʝʜʳ. ʆʪʦʙʨʘʥʥʳʝ ʢʘʥʜʠʜʘʪʳ ʥʦʨʤʠʨʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ ʢ ʜʠʘʧʘʟʦʥʘʤ [0,1] ʠ [-1,1]. ɿʘ ʦʩʥʦʚʫ ʘʨʭʠʪʝʢʪʫʨʳ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

ʚʟʷʪʘ ʘʨʭʠʪʝʢʪʫʨʘ BigGAN [2], ʢʦʪʦʨʘʷ ʙʳʣʘ ʥʘʤʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʘ: ʦʪʢʘʟ ʦʪ 

ʤʝʭʘʥʠʟʤʘ ʩʘʤʦʚʥʠʤʘʥʠʷ, ʠʟʤʝʥʝʥʠʷ ʙʘʟʦʚʦʛʦ ʯʠʩʣʘ ʢʘʥʘʣʦʚ, ʢʦʣʠʯʝʩʪʚʘ 

ʩʣʦʝʚ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʦʙʫʯʝʥʠʷ ʤʝʞʜʫ ʛʝʥʝʨʘʪʦʨʦʤ ʠ 

ʜʠʩʢʨʠʤʠʥʘʪʦʨʦʤ. ʀʩʭʦʜʷ ʠʟ ʩʧʝʮʠʬʠʢʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʟʘʜʘʥʘ 

ʩʦʩʪʘʚʥʘʷ ʬʫʥʢʮʠʷ ʧʦʪʝʨʴ, ʩʦʯʝʪʘʶʱʘʷ ʦʪʚʝʪ ʜʠʩʢʨʠʤʠʥʘʪʦʨʘ ʠ ʵʚʨʠʩʪʠʢʫ. 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʠʦʥʦʛʨʘʤʤʳ ʚʳʛʣʷʜʷʪ 

ʧʨʘʚʜʦʧʦʜʦʙʥʦ, ʥʦ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʨʝʘʣʴʥʳʤʠ (ʜʣʷ ʪʝʭ ʞʝ ʫʩʣʦʚʠʡ) ʠʤʝʶʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ. ʂʣʶʯʝʚʦʡ ʧʨʦʙʣʝʤʦʡ ʪʝʢʫʱʝʡ ʨʝʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʩʭʦʞʝʩʪʠ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʠ 

ʬʘʢʪʠʯʝʩʢʦʡ ʠʦʥʦʛʨʘʤʤ. ʆʥʘ ʧʨʦʠʩʪʝʢʘʝʪ ʠʟ-ʟʘ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʩʝʛʤʝʥʪʠʨʦʚʘʪʴ ʢʣʶʯʝʚʫʶ, ʧʦʣʝʟʥʫʶ ʠ ʣʠʰʥʶʶ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʵʪʘʣʦʥʥʦʡ 

ʠʦʥʦʛʨʘʤʤʝ. ɿʘʜʘʯʝʡ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʤʝʨʳ ʦʮʝʥʢʠ ʩʭʦʞʝʩʪʠ ʜʚʫʭ ʠʦʥʦʛʨʘʤʤ, ʫʯʠʪʳʚʘʶʱʝʡ 

ʩʧʝʮʠʬʠʢʫ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ. 
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ɺ ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʢʦʤʧʣʝʢʩʝ (ʕʂ) ʅɽɺʆɼ ʚʧʝʨʚʳʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʧʦʚʳʰʝʥʠʝ ʧʦʪʦʢʘ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ (GLE) ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʡʪʨʦʥʥʳʭ ʜʝʪʝʢʪʦʨʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʰʠʨʦʢʠʭ ʘʪʤʦʩʬʝʨʥʳʭ ʣʠʚʥʝʡ (ʐɸʃ). ʈʝʛʠʩʪʨʘʮʠʷ ʩʪʘʣʘ ʚʦʟʤʦʞʥʦʡ 

ʙʣʘʛʦʜʘʨʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʫʩʪʘʥʦʚʦʢ ʇʈʀɿʄɸ-36 ʠ ʋʈɸʅ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ 

ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʢʘʥʘʣʳ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʚʘʨʠʘʮʠʡ ʥʝʡʪʨʦʥʥʦʛʦ ʧʦʪʦʢʘ. 11 

ʥʦʷʙʨʷ 2025 ʛʦʜʘ ʚ 10:15 UT ʫʩʪʘʥʦʚʢʘʤʠ ʇʈʀɿʄɸ-36 [1], ʋʈɸʅ [2] ʠ 

ʅʝʡʪʨʦʥ [3] ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʨʝʟʢʦʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʥʝʡʪʨʦʥʥʦʛʦ ʧʦʪʦʢʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ GLE ʩ ʧʦʤʦʱʴʶ ʜʝʪʝʢʪʦʨʦʚ ʜʘʥʥʦʛʦ ʪʠʧʘ.   

ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʫʩʪʘʥʦʚʢʘ çʅʝʡʪʨʦʥè, ʠʟʥʘʯʘʣʴʥʦ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʘʨʠʘʮʠʡ ʧʦʪʦʢʘ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʜʝʥʪʠʯʥʳʭ ʜʝʪʝʢʪʦʨʦʚ, ʨʘʟʤʝʱʸʥʥʳʭ ʧʦʜ ʧʦʛʣʦʪʠʪʝʣʷʤʠ ʨʘʟʣʠʯʥʦʡ 

ʪʦʣʱʠʥʳ. ʊʘʢʘʷ ʫʥʠʢʘʣʴʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʧʦʪʦʢʘ ʧʝʨʚʠʯʥʳʭ ʧʨʦʪʦʥʦʚ. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʵʪʠʭ 

ʫʩʪʘʥʦʚʢʘʭ. ʇʨʠʚʝʜʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʚʨʝʤʝʥʥʦʛʦ ʧʨʦʬʠʣʷ GLE ʩ 

ʠʜʝʥʪʠʯʥʳʤ ʧʦ ʛʝʦʤʘʛʥʠʪʥʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ ʥʝʡʪʨʦʥʥʳʤ ʤʦʥʠʪʦʨʦʤ ʩʪ. 

ʄʦʩʢʚʘ. ʇʨʝʜʩʪʘʚʣʝʥ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʮʝʥʢʠ ʬʫʥʢʮʠʠ ʦʪʢʣʠʢʘ 

ʥʝʡʪʨʦʥʥʦʛʦ ʜʝʪʝʢʪʦʨʘ ʋʈɸʅ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʥʝʡʪʨʦʥʥʳʤ 

ʤʦʥʠʪʦʨʦʚ NM64. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʟʘʜʘʥʠʝ, ʧʨʦʝʢʪ çʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ 

ʧʨʠʢʣʘʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡè, ˉ FSWU-

2026-0011). 
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ɺ ʤʘʨʪʝ 2025 ʛ. ʚ ʉʧʝʮʠʘʣʴʥʦʡ ʘʩʪʨʦʬʠʟʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʈɸʅ 

(ʉɸʆ ʈɸʅ) ʚʚʝʜʝʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʦʣʥʝʯʥʳʡ ʨʘʜʠʦʩʧʝʢʪʨʦʧʦʣʷʨʠʤʝʪʨ - 

ʉʈʉʇ [1,2], ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʠ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʡ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʀʥʩʪʠʪʫʪʘ 

ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀʂʀ ʈɸʅ). ʉʈʉʇ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʝʧʨʝʨʳʚʥʳʭ ʤʥʦʛʦʯʘʩʪʦʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩʦʣʥʝʯʥʦʛʦ 

ʨʘʜʠʦʠʟʣʫʯʝʥʠʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 50 ʄɻʮ ʜʦ 24 ɻɻʮ ʚ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʦʚʦʡ ʟʦʥʝ (+3 UTC). ʂʣʶʯʝʚʘʷ ʟʘʜʘʯʘ ʢʦʤʧʣʝʢʩʘ - 

ʨʝʛʠʩʪʨʘʮʠʷ ʠ ʢʘʪʘʣʦʛʠʟʘʮʠʷ ʘʢʪʠʚʥʳʭ ʷʚʣʝʥʠʡ ʥʘ ʉʦʣʥʮʝ, ʘ ʪʘʢʞʝ 

ʧʦʣʫʯʝʥʠʝ ʤʥʦʛʦʯʘʩʪʦʪʥʳʭ ʤʠʢʨʦʚʦʣʥʦʚʳʭ (3-24 ɻɻʮ) ʩʧʝʢʪʨʦʚ,  

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʤʥʦʛʦʚʦʣʥʦʚʦʛʦ ʘʥʘʣʠʟʘ ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʷ ʩʦʣʥʝʯʥʳʭ 

ʚʩʧʳʰʝʢ. 

ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʨʭʠʪʝʢʪʫʨʘ, ʦʧʠʩʘʥʳ ʪʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʝʛʦ ʨʝʞʠʤʳ ʨʘʙʦʪʳ (ʠʟʤʝʨʝʥʠʡ). ʆʩʚʝʱʘʶʪʩʷ ʧʨʦʚʝʜʸʥʥʳʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʠ ʧʨʠʚʦʜʷʪʩʷ ʧʨʠʤʝʨʳ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʡ 

ʉʦʣʥʮʘ: ʨʘʜʠʦʚʩʧʣʝʩʢʦʚ ʨʘʟʥʳʭ ʪʠʧʦʚ ʠ ʩʦʣʥʝʯʥʳʭ ʚʩʧʳʰʝʢ ʨʘʟʥʦʡ 

ʤʦʱʥʦʩʪʠ. ɺ ʜʦʢʣʘʜʝ ʦʙʩʫʞʜʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʢʘʣʠʙʨʦʚʢʠ ʚ ʜʠʘʧʘʟʦʥʝ 3-24 

ɻɻʮ ʠ ʘʥʘʣʠʟ ʪʝʢʫʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʘ,  ʘ ʪʘʢʞʝ ʧʨʦʝʢʪ 

ʤʦʥʠʪʦʨʠʥʛʦʚʦʡ ʩʝʪʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʘʥʘʣʦʛʠʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ɼʘʥʥʳʝ ʉʈʉʇ ʜʦʩʪʫʧʥʳ ʚ ʬʦʨʤʘʪʝ FITS ʥʘ WEB-ʨʝʩʫʨʩʝ 

https://srsp.cosmos.ru/. 
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