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ƘƴƩƶǄ ƶƩ 2025 ƬƷƭ 

II Ήͭ͊ͨ ͍·͔͙ͨͦͤͤ͡Ύ ͔ͨͪͦͭ͊͟

ζ͔̅ͯͤ͒͊ͣͤͭ͊͡Έͤ͊Ύ ͔ͣͻ͙͊ͤ͊͟  ͍ ͍ͤͦ·ͻ 
͔͙ͣ͊ͭͪ͊͊͡ͻΣ ͟ ͦͤͫͭͪͯ͟ͼ͙ΎͻΣ ͭ ͔ͻ͎͙ͤͦͦ͡Ύͻη

˻ͭ;͖ͭͤ͊Ύ ͦͤ͟ͺ͔͔ͪͤͼ͙Ύ

ζ͔̅ͯͤ͒͊ͣͤͭ͊͡Έͤ͊Ύ ͔ͣͻ͙͊ͤ͊͟ ͍ ͍ͤͦ·ͻ 
͔͙ͣ͊ͭͪ͊͊͡ͻΣ ͦͤͫͭͪͯ͟͟ͼ͙ΎͻΣ 
͔ͭͻ͎͙ͤͦͦ͡Ύͻη

XXIV ˭ ͙ͣͤΎΎ ΄ͦ͊͟͡ ͨͦ 
͔ͣͻ͙͔͊ͤ͟ ͫͨͦ͡΄ͤ·ͻ ͔ͫͪ͒ 
24-ну ͺ͔͍ͪ͊͡Ύ ˽͔͍ͪ͊Ύ  ˭͙ͣͤΎΎ ΄ͦ͊͟͡ 

ͨͪͦ΄͊͡ ͍ мфтр ͎ͦ͒ͯ

2

˽͎͍ͦ͒ͦͭͦ͊͟ ͙ ͙ͨͪͤΎ͙͔ͭ ͍͎ͤͦͦͦ 
˽͔͙ͦͦ͗ͤ͡Ύ ͦ ͙͙ͫͭͣͯͪͯ͡Ό΅͙ͻ 
͍·ͨ͊ͭ͊͡ͻ ͊͘ ͙ͨͯ͋͊͟͡ͼ͙͙



ƘƴƩƶǄ ƶƩ 2025 ƬƷƭ 

ʅʦʚʳʡ ʩʘʡʪ ʀʥʩʪʠʪʫʪʘɹʫʢʣʝʪ ʦʙ ʀʥʩʪʠʪʫʪʝ
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ƘƴƩƶǄ ƶƩ 2025 ƬƷƭ 

ʈʝʤʦʥʪ ʢʦʤʥʘʪ 322, 316, 306, 232ʈʝʤʦʥʪ ʢʨʳʰʠ

ʧʨʦʠʟʚʝʜʝʥʘ ʟʘʤʝʥʘ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʧʦ 

ʥʦʚʦʤʫ ʧʨʦʝʢʪʫ, ʫʯʠʪʳʚʘʶʱʝʤʫ ʚʩʝ ʠʟʤʝʥʝʥʠʷ  

ʧʨʘʚʠʣ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ

ʩʤʦʥʪʠʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʦʧʦʚʝʱʝʥʠʷ ʦ ʏʉ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʵʚʘʢʫʘʮʠʝʡ ʠ ʩʜʘʥʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ

ʧʨʦʜʦʣʞʝʥʘ ʨʘʙʦʪʘ ʧʦ ʫʣʫʯʰʝʥʠʶ ʚʠʜʝʦ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʪʝʨʨʠʪʦʨʠʝʡ, ʘʚʘʨʠʡʥʳʤʠ, 

ʟʘʧʘʩʥʳʤʠ ʚʳʭʦʜʘʤʠ ʠ ʧʫʪʷʤʠ ʧʦʜʲʝʟʜʘ

ʠ ʝʱʝ:
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˹͊ͯ;ͤ·͔ ͔ͭͣ·Σ ͔ͨͪͦͭ͟·Σ ͎ͪ͊ͤͭ·

13͙͚͊͋ͦͪ͊ͭͦͪ͡Σ ͍ ͭͦͣ ;͙͔ͫ͡  2 ͣ ͖ͦͦ͒͗ͤ͡·͔ 

͔͍ͨͪͦͭͦ͟
˾˹̅

13
͔ͨͪͦͭ͟
˸ˮ˥

1
ͻ͎͍ͦ͒ͦͦͦͪͤ͘·ͻ

ͪ͊͋ͦͭ

27
͎ͦͫ͋Ό͔͒͗ͭͤ·ͻ

͔ͭͣ Ҍ 
͔ͫͨͼ͎ͨͪͦͪ͊ͣͣ͊

9+1

5

ͪͯͨͤ͟·͚
ͤ͊ͯ;ͤ·͚ ͔ͨͪͦͭ͟ 

1

çʎʝʣʷʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʀʥʩʪʠʪʫʪʘ ʷʚʣʷʶʪʩʷ: ʧʨʦʚʝʜʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ, ʧʦʠʩʢʦʚʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ, ʚʥʝʜʨʝʥʠʝ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʠ ʧʝʨʝʜʦʚʦʛʦ ʦʧʳʪʘ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʧʦʣʫʯʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʤʝʭʘʥʠʢʠ ʩʧʣʦʰʥʳʭ ʩʨʝʜ.è

ʇʦʣʦʞʝʥʠʝ ʦ ʀʄʉʉ ʋʨʆ ʈɸʅ



˥˾ Ѕ ˢˢˢˢ-ˢмф-119012290100-8                                                                                    ˸͍͔͔͊ͭͤͦ͟ ˤΦ˽Φ
ζ˸͔ͻ͙͊ͤ͊͟ ͙ ͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·ͻ ͣ ͔͙͍͊ͭͪ͊ͦ͡ ͙  ͟ ͦͤͫͭͪͯ͟ͼ͙͚η 

˥ ˾Ѕ s ˢˢˢ- 1s9-119013090021-5                                                                                    ˹͚͊ͣ͊ͪ͟ ˻ . .x

ζ˿ͭͪͯͭͯͪͤͦ͟-͔͚͙͎͍ͫͤͦ͟͡·͔ ͔͔ͨͪͻͦ͒·  ͍ ͔͙͍ͦͤ͒ͤͫͪͦ͊ͤͤ͟·ͻ ͔ͫͪ͒͊ͻ  ͙ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ͻ 
͔ͣͦ͘όͤ͊ͤͦύ͙͔ͫͫͭͣ͊ͻ  ͫ ͔͒ͺ͔͙ͭ͊ͣ͟Σ ΄͙͙͔ͪͦͦ͒͊ͨ͊ͦͤͤͦ͘͟ ͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡  ͙
Ή͔͙͔ͫͨͪͣͤͭ͊͟͡Έ͔ͤͦ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͔ͣͻ͙͍͊ͤͣͦ͘ ͔͒ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ  ͙ ͙͚͙ͫͭ͊͒ͤͦͫͭ 
͍͔͔͙ͨͦͪ͗͒ͤͤͦͫͭ; ͔͔͙͍ͨͪͫͨͭͤ͟·͔ ͙͔͙ͨͪͦ͗ͤ͡Ύη

1

2

˥˾ Ѕ ˢˢˢˢ-ˢнл-120022590044-7                                                                                     ˴͔͔ͪ͡͡ ˮΦ̏

ζˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͍͚͍ͫͦͫͭ ͍͔͔ͫͦͪͣͤͤ·ͻ ͔͙͍ͣ͊ͭͪ͊ͦ͡Σ ͔͙ͣ͊ͭͣ͊ͭ;͔͔ͫͦ͟ ͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡  ͙
ͪ͊ͪ͊͋ͦͭ͊͘͟ ͦͣͨ͟ΈΌ͔ͭͪͤ·ͻ ͎ͨͪͦͪ͊ͣͣ ͒͡Ύ ͙͊ͤ͊͊͘͡ ͨͪͦͼ͔͍ͫͫͦ  ͍͔͒ͺ͙͔ͦͪͣͪͯͣ·ͻ ͔ͫͪ͒͊ͻ ͤ ͊
ͤ͊ͤͦ-, ͣ ͙ͪͦ͟- ͙  ͣ ͙͊ͪͦͫͦͨ͟͟;͔ͫͦͣ͟ ͍ͯͪͦͤΎͻη 

3

4

˥ ˾Ѕ 124040500016-9                                                                                                        ˥͔͍ͯͫ ˥ . .˹
ζ˾͊ͪ͊͋ͦͭ͊͘͟ ͙͔ͫͫͭͣ ͔͒ͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͙͙͎ͣͦͤͭͦͪͤ͊  ͙ ͔͍ͣͭͦ͒ͦ ͔͙ͣ͊ͭͣ͊ͭ;͔͎ͫͦͦ͟ 
͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ ͒͡Ύ ͙͊ͤ͊͊͘͡ ͔ͣͻ͙͊ͤ;͔͎ͫͦͦ͟ ͫͦͫͭͦΎ͙ͤΎ ͙͚͒͊ͤ͘  ͙͙͔͔ͤ͗ͤͪͤ·ͻ ͔͙͚ͫͦͦͪͯ͗ͤ  ͍
͍͙ͯͫͦ͡Ύͻ s ͙͙ͪͭ͟͟η ό͔ͣͦͦ͒͗ͤ͊͡Ύ ͙͊͋ͦͪ͊ͭͦͪ͡Ύύ

˥ͦͫ͋Ό͔͒͗ͭͤ·͔ ͔ͭͣ·
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˥˾ Ѕ ˢˢˢˢ-ˢмф-119012290101-5                                                                                ͙̅ͪ͟ ˽Φ˥Φ
ζ˽ͪͦͼ͔ͫͫ· ͔͔ͨͪͤͦͫ͊  ͍ ͔ͭͯͪ͋ͯͤͭͤ͡·ͻΣ ͎͙ͭͦͨͦͦ͡;͔͙ͫ͟ ͫͦ͗ͤ͡·ͻ ͔ͭ;͔͙ͤΎͻ ͍ͨͪͦͦ͒Ύ΅͔͚  ͙
͔͍ͤͨͪͦͦ͒Ύ΅͔͚ ͙͙͗͒ͦͫͭ͟η

˥˾ Ѕ 121031700169-1                                                                                                    ˶Ό͙͍͋ͣͦ͊ ́Φ˽Φ
ζ˸͔͙͗͒ͫͼ͙͙ͨͤ͊ͪͤ͡·͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͍ ͎͙͙͙͔͒ͪͦ͒ͤ͊ͣ͟η

˥˾ Ѕ ˢˢˢˢ-ˢнл-120020690030-5                                                                                ˮ͍͍͊ͤͦ ˢΦ˿Φ
ζ˿͍͙͔ͭͪͯͭͯͪͦͦ͋ͪ͊ͦ͊ͤ͘͟Σ ͎͙͙͙͒ͪͦ͒ͤ͊ͣ͊͟ ͙ ͎͙͔ͣ͊ͤͭͦͣͻ͙͊ͤ͊͟ ͙͔͙͚͒ͫͨͪͫ ͤ͊ͤͦ- ͙  ͙ͣͪͦ͟;͙͊ͫͭͼ 
ͺ͔͎͔͙ͪͪͦͣ͊ͤͭ͊͟ ͍ ͙͙͗͒͟ͻ ͙ ͍Ύ͎͙ͦͯͨͪͯ͘͟ͻ ͙ͣ͊ͭͪͼ͊ͻ ό͙ͦͦ͒͟͡͡·Σ ͙͔ͨͦͣͪͤ͡·͔ ͍ͪ͊ͫͭͦͪ·Σ 
͎͔͙͡ύη

˥˾ Ѕ мнмммннлллту-7                                                                                                    ˥͙ͦ͒ͦ͋ͤ͡ ˨Φ˿Φ
ζ˻͍͙͔͋ͦͫͤͦ͊ͤ Ήͺͺ͔͙͍ͭͤ͟·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙͙ͯͭ͊͘͡ͼ͙͙ ͎͔ͯͪͦ͒͊͡ ͍ ͦͫ͊͒ͦ;ͤ·ͻ ͨͦͪͦ͒͊ͻη 
ό͙͊͋ͦͪ͊ͭͦͪ͡Ύ ͔ͣͦͦ͒͗ͤ͊͡ΎΣ ˹˻̇ύ

5

6

7

9

8

˥ ˾Ѕ 124020600009-2                                                                                                   ˴͙͍ͦͤͫͭ͊ͤͭͤͦ ̑ . .s

ζ͔͔͙́ͦͪͭ;͔͙͔ͫ͟  ͙͙ͨͪ͊͒ͤ͟͡·͔ ͔͊ͫͨͭ͟· ͔͍ͣͭͦ͒ͦ ͙ͫͦ͒͊ͤ͘Ύ  ͙͙͎͙͙͒͊ͤͦͫͭ͟ Ή͔͔͚ͣͤͭͤͦ͡ ͋͊͘· 
͙ͦͨͭ;͔͙ͫ͟ͻΣ ͦͨͭͦΉ͔ͭͪͦͤͤ͟͡·ͻ ͯ ͚͍ͫͭͪͦͫͭ  ͙ͫ ͙͔ͫͭͣ ͤ ͙͊ ͻ ͦ ͍͔ͫͤͦη
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˴ͪͯͨͤ·͔ ͔ͨͪͦͭ͟· ˾˹̅

8

˾˹ ̅Ѕ19-77-30008 (͙͙͊͋ͦͪ͊ͭͦͪ͡ ͣ ͙͍͎ͪͦͦͦ ͯ ͍ͪͦͤΎ)                                                  ˣ͊ͪΎͻ s . .s 

˾͊ͪ͊͋ͦͭ͊͘͟ ͔͔͙ͭͦͪͭ;͔͙ͫ͟ͻ ͍ͦͫͤͦ  ͙ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ͻ ͔͍ͣͭͦ͒ͦ ͙͔͔ͤͭͭͯ͊͟͡͡͡Έ͎ͤͦͦ ͙͙͎ͣͦͤͭͦͪͤ͊ 
ͫͦ͗ͤ͡·ͻ ͎ ͔ͦͪͤͦͭͻ͙ͤ;͔͙ͫ͟ͻ ͦ ͋Ά͔͍ͭͦ͟.

˾˹ ̅Ѕ22-61-00098 (͔͙ͣ͗͒ͫͼ͙͙ͨͤ͊ͪͤ͡·͔ ͨ ͔ͪͦͭ͟·)                                                  ͙̅ͪ͟ ˽ . .˥

˸˥ ˨ˤ͙͡Ύ͙͔ͤ ͍͔ͨͪͦͫͭͪ͊ͤͫͭͤͤͦ-͍͔͔ͪͣͤͤ·ͻ ͔͔͚ͤͦ͒ͤͦͪͦ͒ͤͦͫͭ ͍͙ͤͯͭͪ ͍͔͙͍͚ͦͤͭͤͦ͟͟ ͙͔ͫͫͭͣ·  ͙ͤ ͊
͔ ͖͎͙ͪ͊ͤͼ͊ͻ ͤ ͊ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͦͨ͊ͫͤ·ͻ ͔͔͎͙ͣͭͦͪͦͦ͡;͔͙ͫ͟ͻ Ύ͍͔͙͚ͤ͡  ͙͔͔ͫͭͨͤΈ ͦͣ͟ͺ͙ͦͪͭͤͦͫͭ 
ͦͪͯ͗͊͟Ό΅͔͚ ͫ ͔ͪ͒·.



˾͔͎͙ͦͤ͊͡Έͤ·͔ ͔ͨͪͦͭ͟· ˾˹̅

9

˾˹ ̅Ѕ 25-21-20086                                                                                                            ˸͍ͦͪͦͦ͘ .ˮ .s 

˸͊΄͙͔ͤͤͦ ͦ͋ͯ;͔͙͔ͤ  ͍ ͙͔͍͙͙ͫͫ͒ͦ͊ͤ͡ ͔ͣͻ͙͊ͤ;͔͙ͫ͟ͻ ͍͚͍ͫͦͫͭ ͔ͤͦ͒ͤͦͪͦ͒ͤ·ͻ ͙͔ͨͦͣͪͤ͡·ͻ 
͔͙͍ͣ͊ͭͪ͊ͦ͡ ͣ ͔͙ͭͦ͒͊ͣ ͊ͭͦͣͤͦ-͙͍͚ͫͦͦ͡ ͣ ͙͙͙ͪͦͫͦͨ͟͟

˾˹̅ Ѕ нп-29-20148                                                                                                           ˴͔͔ͪ͡͡ ˮΦ̏Φ

˸͔͙ͭͦ͒͊͟ ͦͼ͔͙ͤ͟ ͔ͪͫͯͪͫ͊ ͍͔͍͔ͦͭͭͫͭͤͤ·ͻ ͔͔͚͒ͭ͊͡ ͔͔͙͍͎ͨͪͫͨͭͤͦͦ͟ ͍͙͊͊ͼ͙͎ͦͤͤͦͦ ͍͙͎͔͒͊ͭ͡Ύ 
͙ͨͪ ͔ͤͫͭ͊ͼ͙ͦͤ͊ͪͤͦͣ ͼ͙͙͟͡;͔ͫͦͣ͟ ͎͔͙͙ͤ͊ͪͯ͗ͤ  ͫ ͯ;͔ͭͦͣ ͍͔ͨͦͪͻͤͦͫͭͤ·ͻ ͦͫͭ͊ͭͦ;ͤ·ͻ 
ͤ͊ͨͪΎ͔͙͚͗ͤΣ ͦ ͍ͫͤͦ͊ͤͤ͊Ύ ͤ  ͊Ή͍ͦ͡Όͼ͙͚ͦͤͤͦ ͣ ͔͙ͦ͒͡ ͣ ͊ͦ͡ͼ͙͍͚ͦͦ͟͡ ͯ ͙ͫͭ͊ͦͫͭ͡



͔͔͍̇͡·͔ ͎ͨͪͦͪ͊ͣͣ·

ˤ͔͍͔͒ͦͣͫͭͤͤ·͚ ͔ͨͪͦͭ͟ ζ˾͍͙͙͔͊ͭ͘ ͙͙͍ͤͫͭͭͯͭͦ ͎͍͚ͪ͊ͤͭͦͦ ͨ ͔͙ͦ͒͒ͪ͗͟ ͙͔͍͔͔͚ͫͫ͒ͦ͊ͭ͡͡Σ ͤ͊ͯ;ͤ·ͻ 
͙ ͍ͭͦͪ;͔͙ͫ͟ͻ ͔͙͍͍ͦͭͦ͟͟͡͡η ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͎ͨͪͦͪ͊ͣͣ· ζ˹͊ͯ;ͤͦ-͔ͭͻ͎͙ͤͦͦ͡;͔͔ͫͦ͟
͍͙͙͔ͪ͊ͭ͘ ˾͙͚͚ͦͫͫͫͦ͟ ͔͔̅͒ͪ͊ͼ͙͙η ͔ͨͪͦͭ͟ 

ζ̅ ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ͊Ύ ͔ͣͻ͙͊ͤ͊͟ ͍ ͍ͤͦ·ͻ ͔͙ͣ͊ͭͪ͊͊͡ͻΣ ͦͤͫͭͪͯ͟͟ͼ͙ΎͻΣ ͔ͭͻ͎͙ͤͦͦ͡Ύͻη

˸͍͔͔͊ͭͤͦ͟ ˤΦ˽.

10

͔́ͣ͊ рнΦп ζ˽͙͔͔͙͔ͪͣͤͤ ͎͙͎͙͙͙ͣ͊ͤͭͦ͒ͪͦ͒ͤ͊ͣ;͔͙ͫ͟ͻ ͙ͨͪͤͼ͙͍ͨͦ ͙ͨͪ ͍͙͔͙͙͒͗ͤ ͍ 
͚ͣͦͪͫͦ͟ ͍͔ͦ͒η ̊ ͙ͺͪ ζ˿͊ͭ͟η

ʇʨʦʝʢʪ ʚ ʨʘʤʢʘʭ 6-ʦʡ ʨʘʤʦʯʥʦʡ ʧʨʦʛʨʘʤʤʳ ʈɸʅ 



ƋƩƯƶƮƲǁƱƮ ƹƮưƼƴǅƻƩƻǄ ƽƼƶƭƩƵƮƶƻƩƴǅƶǄƾ ƱƺƺƴƮƭƷƫƩƶƱƲ

2.3.1.3. ƕƮƾƩƶƱƳƩ ƭƮƽƷƹƵƱƹƷƫƩƶƱǈ Ʊ 

ƹƩưƹƼǁƮƶƱǈ ƵƩƻƮƹƱƩƴƷƫ, ƺƹƮƭ, ƱưƭƮƴƱƲ, 
ƳƷƶƺƻƹƼƳƿƱƲ, ƺƷƷƹƼƯƮƶƱƲ Ʊ ƻƹƱƪƷƻƮƾƶƱǀƮƺƳƱƾ 
ƺƱƺƻƮƵ ƸƹƱ ƵƮƾƩƶƱǀƮƺƳƱƾ ƶƩƬƹƼưƳƩƾ, ƫƷưƭƮƲƺƻƫƱƱ 
ƽƱưƱǀƮƺƳƱƾ ƸƷƴƮƲ Ʊ ƾƱƵƱǀƮƺƳƱ ƩƳƻƱƫƶǄƾ ƺƹƮƭ
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Bochkarev S.A. Lekomtsev S.V. Parametric analysis of free vibration of a straight

truncated layered conical shell containing a quiescent fluid // Thin-Walled Structures.

2025. Vol. 214. Article No.113373. (JCR: 6.6, CiteScore: 10.4, SJR: 1.625).

ʏʠʩʣʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʨʘʩʯʸʪʘ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʪʦʥʢʦʩʪʝʥʥʳʭ 

ʦʙʦʣʦʯʝʢ ʩ ʞʠʜʢʦʩʪʴʶ

a= 30̄a= 10̄

ʉʦʙʩʪʚʝʥʥʳʝ ʬʦʨʤʳ ʢʦʣʝʙʘʥʠʡ ʢʦʥʠʯʝʩʢʠʭ ʦʙʦʣʦʯʝʢ 

ʩ ʨʘʟʥʳʤ ʫʛʣʦʤ ʧʨʠ ʚʝʨʰʠʥʝ

ʊʦʥʢʦʩʪʝʥʥʳʝ ʦʙʦʣʦʯʢʠ ð ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʘʚʠʘʮʠʦʥʥʦʡ ʠ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ. ʆʥʠ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʥʳʭ ʙʘʢʦʚ, ʢʦʪʦʨʳʝ 

ʩʦʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʩʪʘʨʪʦʚʦʡ ʤʘʩʩʳ ʞʠʜʢʦʩʪʥʦʡ 

ʨʘʢʝʪʳ-ʥʦʩʠʪʝʣʷ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʝ  yʜʠʥʘʤʠʢʫ. 

ʈʘʟʨʘʙʦʪʘʥ ʠ ʚʝʨʠʬʠʮʠʨʦʚʘʥ ʯʠʩʣʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʨʘʩʯʸʪʘ 

ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʠ ʢʦʥʠʯʝʩʢʠʭ 

ʦʙʦʣʦʯʝʢ, ʩʦʜʝʨʞʘʱʠʭ ʞʠʜʢʦʩʪʴ ʠ ʚʳʧʦʣʥʝʥʥʳʭ ʠʟ ʩʣʦʠʩʪʦʛʦ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ 

ʪʨʝʙʫʝʤʳʭ ʩʧʝʢʪʨʘ ʯʘʩʪʦʪ ʠ ʬʦʨʤ ʢʦʣʝʙʘʥʠʡ ʟʘ ʩʯʸʪ ʚʳʙʦʨʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʩʣʦʠʩʪʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ 

ʨʝʟʦʥʘʥʩʥʳʭ ʨʝʞʠʤʦʚ ʠ ʫʚʝʣʠʯʠʪʴ ʩʨʦʢ ʩʣʫʞʙʳ ʢʦʥʩʪʨʫʢʮʠʠ.
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ʇʝʪʫʭʦʚ ɼ.ʉ., ɼʫʜʠʥ ɼ.ʉ., ʂʝʣʣʝʨ ʀ.ʕ. ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʨʝʩʫʨʩʘ ʧʦ 

ʤʘʣʦʮʠʢʣʦʚʦʡ ʫʩʪʘʣʦʩʪʠ ʧʨʠ ʥʝʨʝʛʫʣʷʨʥʦʤ ʥʘʛʨʫʞʝʥʠʠ ʜʝʪʘʣʝʡ ʩ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʦʩʪʘʪʦʯʥʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ // ʀʟʚʝʩʪʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʡ. ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ. - 2025.-  ˉ 1 (778). -  ʉ. 3-20. 

 ʕ ζˮ˸˿˿ ̂ͪ˻ ˾ˢ˹η ͔͔ͨͪ͒ͦ͗ͤ͡ ͔ͣͭͦ͒ ͪ͊ͫ;͖ͭ͊ ͚ͯͫͭ͊ͦͫͭͤͦ͡ 
͎͍͔͒ͦͦ͡;͙ͤͦͫͭ ͍͔͍͔ͦͭͭͫͭͤͤ·ͻ ͔͔͚͒ͭ͊͡ ͎͙͎͊ͦͭͯͪ͋ͤͤͦͦ͘ 
͍͙͎͔͒͊ͭ͡Ύ ͤ ͊ ͔ͨͦͭͤ͡·ͻ ͼ͙͊͟͡ͻ ͎͔͙ͤ͊ͪͯ͗ͤΎ  ͫ ͯ;͔ͭͦͣ 
͍͔ͨͦͪͻͤͦͫͭͤ·ͻ ͦͫͭ͊ͭͦ;ͤ·ͻ ͤ͊ͨͪΎ͔͙͚͗ͤΣ ͍ͦͫͤͦ͊ͤͤ·͚ ͤ ͊
ͪ͊ͪ͊͋ͦͭ͊ͤͤ͘·ͻ ͍͙͊ͭͦͪ͊ͣ Ή͍ͦ͡Όͼ͙͚ͦͤͤͦ ͔͙ͣͦ͒͡Σ ͔ͤ͊͋ͦͪ 
͍͋͊ͦ͘·ͻ Ή͔͙͔͍ͫͨͪͣͤͭͦ͟  ͙ ͔ͫͨͦͫͦ͋ ͯ;͔ͭ͊ ͦͫͭ͊ͭͦ;ͤ·ͻ 
ͤ͊ͨͪΎ͔͙͚͗ͤ. ˽͔͎͔ͪ͒͊͊ͣ͡·͚ ͔ͣͭͦ͒ ͙͔͖ͨͪͣͤͤ ͒͡Ύ ͙͒ͫ͊͟ 
͔ͦͣͨͪͫͫͦͪ͊͟ ͍·͎ͫͦͦͦ͟ ͍͔͙͒͊ͤ͡Ύ  ͙ͨͪͦͯ΄͙ͤ· ͭΎ͎͙ ͪͦͤ͟΄͔͚ͭͤ͊ 
͔͔͙ͪͨͤ͟͡Ύ ͍͙͊͊ͼ͙͎ͦͤͤͦͦ ͍͙͎͔͒͊ͭ͡Ύ. ˾͊ͫ;͔ͭ ͨͦ͊͊͘͟͡Σ ;ͭͦ 
ͫͻ͔͙ͣ͊ͭ͊͘ͼ͙Ύ όͯͨͪͦ΅͔͙͔ͤύ ͔͎ͨͦͭͤͦͦ͡ ͼ͙͊͟͡ ͙͋ͦ͡ 
͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͦͫͭ͊ͭͦ;ͤ·ͻ ͤ͊ͨͪΎ͔͙͚͗ͤ ͍͙͙͋͘͡ ͍͔ͨͦͪͻ͙ͤͦͫͭ 
͙͍͙ͨͪͦ͒ͭ ͟  ͘ ͍͊·΄͔ͤͤ·ͣ ͦ ͼ͔ͤ͊ͣ͟ ͯ ͚ͫͭ͊ͦͫͭͤͦ͡ ͒ ͎͍͔ͦͦ͡;͙ͤͦͫͭ. 

ʇʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʦʮʝʥʢʠ ʫʩʪʘʣʦʩʪʥʦʡ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʧʨʠ ʥʝʨʝʛʫʣʷʨʥʦʤ 

ʥʘʛʨʫʞʝʥʠʠ ʜʝʪʘʣʝʡ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʦʩʪʘʪʦʯʥʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ
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ʋʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʬʣʶʝʥʩʘ ʠ ʵʥʝʨʛʠʠ ʠʦʥʦʚ ʥʘ ʛʝʦʤʝʪʨʠʶ ʥʘʥʦʩʣʦʷ, 

ʚʦʟʥʠʢʘʶʱʝʛʦ ʧʨʠ ʠʦʥʥʦ-ʧʣʘʟʤʝʥʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʣʠʤʝʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ

Beliaev A.Y., Izyumov R.I., Svistkov A.L. Stability loss of a thin subsurface 

layer as a result of stresses caused by the distributed electric charge // 

European Journal of Mechanics ð A Solids. 2025. ʊ. 111. ʉ. 105585.

ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ɸʉʄ ʚʦʣʥʦʦʙʨʘʟʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʪʨʝʱʠʥ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ ʚ ʫʛʣʝʨʦʜʥʦʤ ʥʘʥʦʩʣʦʝ 

ʩʣʦʝ ʥʘ ʧʦʣʠʫʨʝʪʘʥʦʚʦʤ ʦʙʨʘʟʮʝ. 

ʈʘʟʤʝʨʳ ʜʘʥʳ ʚ ʤʢʤ

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʛʝʦʤʝʪʨʠʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʫʛʣʝʨʦʜʥʦʛʦ ʩʣʦʷ
ʇʨʝʜʣʦʞʝʥʘ ʥʦʚʘʷ ʤʦʜʝʣʴ, ʦʙʲʷʩʥʷʶʱʘʷ ʤʝʭʘʥʠʟʤ 

ʧʦʷʚʣʝʥʠʷ ʚʦʣʥʦʦʙʨʘʟʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʣʠʫʨʝʪʘʥʦʚʦʛʦ ʠʤʧʣʘʥʪʘʪʘ ʚʦ ʚʨʝʤʷ ʠʦʥʥʦ-

ʧʣʘʟʤʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʅʘʥʦʩʣʦʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ  ʩʤʝʩʴ 

ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʢʦʥʪʠʥʫʫʤʘ (ʫʛʣʝʨʦʜ) ʠ ʢʦʥʪʠʥʫʫʤʘ, 

ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʟʘʨʷʜʘʤʠ (ʠʦʥʘʤʠ 

ʘʟʦʪʘ). 

ɺʳʷʩʥʝʥʦ, ʢʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʞʥʦ ʚʣʠʷʪʴ ʥʘ 

ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʥʦʩʣʦʷ 

ʚʦ ʚʨʝʤʷ ʠʦʥʥʦ-ʧʣʘʟʤʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ .

ʇʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʚʳʧʦʣʥʝʥʦ  ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʪʦʣʱʠʥʳ ʥʘʥʦʩʣʦʷ, ʚʝʣʠʯʠʥʳ ʘʤʧʣʠʪʫʜʳ ʠ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʚʦʣʥʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʬʣʶʝʥʩʘ ʦʙʣʫʯʝʥʠʷ ʠ ʵʥʝʨʛʠʠ ʠʦʥʦʚ.

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʛʣʫʙʠʥʳ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠʦʥʦʚ ʘʟʦʪʘ 

ʚ ʧʦʣʠʫʨʝʪʘʥ 14



ʆʈʀɽʅʊɸʎʀʆʅʅɸʗ ʇʈʀʈʆɼɸ ʆʊʂʃʀʂɸ ʇʆʈʆɺʆɻʆ ɼɸɺʃɽʅʀʗ ɺ ʇʈʀʈɸɿʃʆʄʅʆʁ 

ɿʆʅɽ ʅɸ ʇʈʆʍʆɾɼɽʅʀɽ ʉɽʁʉʄʀʏɽʉʂʀʍ ɺʆʃʅ

Panteleev I.A., Lozhkin D.V., Lyakhovsky V., Shalev E. Nature of the

Anisotropic Response of a Fluid Saturated Medium to Surface Seismic

Wave Propagation // Izvestiya, Physics of the Solid Earth. 2025. Vol. 61.

No. 2. pp. 224ï235.

ʇʨʝʜʣʦʞʝʥʦ ʦʙʦʙʱʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʉʢʝʤʧʪʦʥʘ ʜʣʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʦʨʦʚʦʛʦ 

ʜʘʚʣʝʥʠʷ ʚ ʢʦʣʣʝʢʪʦʨʝ, ʚʳʟʚʘʥʥʳʭ ʧʨʦʭʦʞʜʝʥʠʝʤ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʣʥ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʠ 

ʛʣʘʚʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ ʠ 

ʧʦʚʨʝʞʜʝʥʥʦʩʪʠ (ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ) ʧʦʨʦʜ.

ʅʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʚʧʝʨʚʳʝ 

ʧʨʝʜʣʦʞʝʥʦ ʦʙʲʷʩʥʝʥʠʝ ʵʬʬʝʢʪʘ ʘʟʠʤʫʪʘʣʴʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʢʣʠʢʘ ʧʦʨʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʚ 

ʧʨʠʨʘʟʣʦʤʥʦʡ ʟʦʥʝ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ ʦʪ ʫʜʘʣʝʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, 

ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʨʘʥʝʝ ʧʦ ʜʘʥʥʳʤ ʤʦʥʠʪʦʨʠʥʛʘ 

ʨʝʟʝʨʚʫʘʨʘ ʟʘʭʦʨʦʥʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ɸʨʙʘʢʣ 

(ʆʢʣʘʭʦʤʘ, ʉʐɸ).

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʵʬʬʝʢʪ ʩʚʷʟʘʥ ʩ ʥʘʣʠʯʠʝʤ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʚ 

ʟʦʥʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʨʘʟʣʦʤʘ. 

15



ɺʳʥʫʞʜʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʤʘʛʥʠʪʦʘʢʪʠʚʥʦʛʦ ʵʣʘʩʪʦʤʝʨʘ:

ʚʣʠʷʥʠʝ ʤʝʟʦʤʘʩʰʪʘʙʥʦʛʦ ʤʘʛʥʠʪʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʛʠʩʪʝʨʝʟʠʩʘ

ɼʚʫʭʯʘʩʪʠʯʥʘʷ ʤʦʜʝʣʴ: (a) ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ,

(b) ï ʚʧʦʣʷʭ: ʧʝʨʝʤʝʥʥʦʤ , ʧʦʩʪʦʷʥʥʦʤ .

ʇʨʠʤʝʨʳ ʤʘʛʥʠʪʦʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʮʠʢʣʦʚ

hïʙ/ʨʘʟʤ. ʘʤʧʣʠʪʫʜʘ ʧʦʣʷ , 

qïʤʝʞʮʝʥʪʨʦʚʦʝ ʨʘʩʩʪʦʷʥʠʝ.

ɸ.ʄ. ɹʠʣʣʝʨ, ʆ.ɺ. ʉʪʦʣʙʦʚ, ʖ.ʃ. ʈʘʡʭʝʨ, ʀʥʜʫʮʠʨʦʚʘʥʥʳʝ ʧʝʨʝʤʝʥʥʳʤ ʧʦʣʝʤ  

ʢʦʣʝʙʘʥʠʷ ʯʘʩʪʠʮ ʚ ʤʘʛʥʠʪʦʘʢʪʠʚʥʦʤ ʵʣʘʩʪʦʤʝʨʝ ʚ ʫʩʣʦʚʠʷʭ ʤʝʟʦʩʢʦʧʠʯʝʩʢʦʛʦ 

ʤʘʛʥʠʪʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʛʠʩʪʝʨʝʟʠʩʘ // ʌʠʟ. ʤʝʟʦʤʝʭʘʥʠʢʘ. 2025. ʊ. 28. ʉ. 107ï119.
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ʄʘʛʥʠʪʦʘʢʪʠʚʥʳʝ ʵʣʘʩʪʦʤʝʨʳ (ʄɸʕ) ï ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ 

ʫʧʨʘʚʣʷʝʤʦʛʦ ʜʝʤʧʬʠʨʦʚʘʥʠʷ. ʇʨʠʥʮʠʧ ʫʧʨʘʚʣʝʥʠʷ ï ʚ ʪʦʤ, ʯʪʦ (1) 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʠʣʦʞʝʥʥʦʛʦ ʧʦʣʷ ʤʘʛʥʠʪʦʤʷʛʢʠʝ ʟʸʨʥʘ ʥʘʧʦʣʥʠʪʝʣʷ 

ʥʘʤʘʛʥʠʯʠʚʘʶʪʩʷ ʠ ʩʪʨʝʤʷʪʩʷ ʩʦʙʨʘʪʴʩʷ ʚ ʮʝʧʦʯʢʠ, ʥʦ (2) ʵʪʦʤʫ 

ʧʨʝʧʷʪʩʪʚʫʶʪ ʩʠʣʳ ʫʧʨʫʛʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ 

ʤʘʪʨʠʮʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʝ çʧʨʦʛʨʘʤʤʠʨʫʝʪè ʫʧʨʫʛʦʩʪʴ ʢʦʤʧʦʟʠʪʘ.

ɺ ʚʳʩʦʢʦʥʘʧʦʣʥʝʥʥʳʭ ʄɸʕ ʚʘʞʥʳʡ ʬʘʢʪʦʨ ï ʚʟʘʠʤʥʦʝ 

ʥʘʤʘʛʥʠʯʠʚʘʥʠʝ ʯʘʩʪʠʮ; ʦʥʦ ʧʨʠʚʦʜʠʪ ʢ ʩʠʣʴʥʳʤ ʥʝʣʠʥʝʡʥʦʩʪʷʤ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʇʨʠʯʠʥʘ ï ʧʨʝʜʩʢʘʟʘʥʥʳʡ ʥʘʤʠ ʨʘʥʝʝ ʜʣʷ 

ʢʚʘʟʠʩʪʘʪʠʢʠ ʄɸʕ ʛʠʩʪʝʨʝʟʠʩ  ʤʝʞʯʘʩʪʠʯʥʳʭ ʨʘʩʩʪʦʷʥʠʡ (ʢʦʣʣʘʧʩ 

ʯʘʩʪʠʮ).

ʕʪʦʪ ʵʬʬʝʢʪ ʠʟʫʯʝʥ ʜʣʷ ʩʣʫʯʘʷ ʢʦʤʙʠʥʘʮʠʠ ʧʦʩʪʦʷʥʥʦʛʦ ʠ 

ʧʝʨʝʤʝʥʥʦʛʦ ʧʦʣʝʡ. ɼʘʥ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʚʷʟʢʦʩʪʠ ʵʣʘʩʪʦʤʝʨʘ ʥʘ 

ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʦʙʨʘʟʮʘ ʄɸʕ.

ʉʬʝʨʘ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ: ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʘʛʥʠʪʦʘʢʪʠʚʥʳʭ ʜʝʤʧʬʝʨʦʚ ʠ ʚʠʙʨʦʠʟʦʣʷʪʦʨʦʚ, 

ʜʘʪʯʠʢʦʚ ʠ ʤʘʥʠʧʫʣʷʪʦʨʦʚ, ʫʧʨʘʚʣʷʝʤʳʭ ʙʝʩʢʦʥʪʘʢʪʥʳʤ (ʧʦʣʝʚʳʤ) 

ʩʧʦʩʦʙʦʤ.

16



ƋƩƯƶƮƲǁƱƮ ƹƮưƼƴǅƻƩƻǄ ƽƼƶƭƩƵƮƶƻƩƴǅƶǄƾ ƱƺƺƴƮƭƷƫƩƶƱƲ

2.3.1.2. ƕƮƾƩƶƱƳƩ ƯƱƭƳƷƺƻƱ, ƬƩưƩ Ʊ ƸƴƩưƵǄ, 

ƵƶƷƬƷƽƩưƶǄƾ Ʊ ƶƮƱƭƮƩƴǅƶǄƾ ƺƹƮƭ, ƵƮƾƩƶƱƳƩ 
ƬƷƹƮƶƱǈ, ƭƮƻƷƶƩƿƱƱ Ʊ ƫưƹǄƫƩ

17



Frick P., Pleshkov R. Rare-reversal chaos in two-disk dynamo models // Phys. Rev. E,

2 Dec.2024. V.110. N.6. 064203.

Frick P., Pleshkov R. Rare-reversal chaos and predictability of next reversal in a

simple dynamo model // Chaos.2025. (submitted)

 ʕ ͪ͊ͣ͊͟ͻ ͍͒ͯͻ͙͍͎͒ͫͦͦͦ͟ ͙͒ͤ͊ͣͦΣ ΄͙ͪͦͦ͟ ͙ͫͨͦ͡Έ͔͎ͯͣͦͦ͘  ͍
͊͟;͔͍͔ͫͭ ͔͚ͨͪͦͫͭ΄͔͚ ͙͙͒ͤ͊ͣ;͔͚ͫͦ͟ ͔͙ͣͦ͒͡ ͫͯ͡;͚͊ͤ·ͻ ͙͍͔͙͚ͤͪͫ 
͎͔͎͙͎ͦͣ͊ͤͭͤͦͦ ͨͦ͡ΎΣ ͔ͦ͋ͤ͊ͪͯ͗ͤ ͔͙͍͔ͤͫͭͤ͘·͚ ͔͔ͪ͊ͤ ͔͙ͪ͗ͣΣ 
͍ͤ͊͊ͤͤ͘·͚ ͔͙͍͔ͪ͒ͦͤͪͫͤ͟·ͣ ͻ͊ͦͫͦͣ  ͙ ͙ͦͭ͡;͊Ό΅͙͚ͫΎ ͦ;͔ͤΈ 
͙͔͒ͭ͡͡Έͤ·͙ͣ ͻ͙ͪͦͤ͊ͣ ό͙͔͍͙ͤͭͪ͊͊ͣ͡ ͍͔͔͙ͪͣͤΣ  ͍͔ͭ;͔͙͔ͤ ͦͭͦͪ͟·ͻ 
ͤ͊͘͟ ͎͙͎ͣ͊ͤͭͤͦͦ ͨͦ͡Ύ ͫͦͻͪ͊ͤΎ͔ͭͫΎύΣ  ͍͔͔ͨͪ͒͊͡ͻ ͦͭͦͪ͟·ͻ ͔ͪ΄͔͙͔ͤ 
͙ͤͦͫͭ ͍͙͚͊ͯͫͭͦ͘͟;͙͍·͚ ͻ͔͊ͪ͊ͭͪ͟Σ  ͙͔͊ͣΌ΅͙͔ ͔ͣͫͭͦ ͔͙ͦ͋͊ͤ͟͡Ύ 
ͨͦ͡Ύ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭͫΎ ͔ͤͤ͊͘;͙͔ͭ͡Έ͚ͤͦ ͙͚͊ͣͨͭͯ͒ͦ͡  ͙ ͚͔ͪ͊ͤ͟ 
͔͔͚ͣ͒ͤͤͦ͡ ͫͦͪͦͫͭ͟ΈΌ ͪͦͫͭ͊. ˽ͦ͊͊ͤͦ͘͟Σ ;ͭͦ ͙ͨͪ ͎͙ͣ͊ͤͭͤͦͣ ;͙͔ͫ͡ 
˽ͪ͊ͤ͒ͭ͡Ύ Pm=10-6, ͻ͔͊ͪ͊ͭͪͤͦͣ͟ ͒͡Ύ ͙͎͗͒ͦͦ͟ Ύ͒ͪ͊ ˭͔͙ͣ͡Σ ͔ͫͭΈ 
ͯ͊͘͟Ύ ͦ͋͊ͫͭ͡Έ  ͍͍͔ͨͪͦͫͭͪ͊ͤͫͭ ͔͍ͨ͊ͪ͊ͣͭͪͦΣ  ͍͚ͦͭͦͪͦ͟ ͔͙ͪ͊ͯ͘͡ΌͭͫΎ 
͚ͭ͊ͦ͟ ͔͙ͪ͗ͣ. ˤ·Ύ͍͔ͤ͊͡ ͔͊ͦͤͦͣͪͤͦͫͭ͘͟Έ Ή͍ͦ͡Όͼ͙͙ ͍ͦͣͯ͘΅͔͙͚ͤ 
ͨͦ͡Ύ  ͍͔͔ͨͪ͒͊͡ͻ ͔ͦͭ͒͡Έ͎ͤͦͦ ͻͪͦͤ͊, ͍ͨͦͦ͘͡ΎΌ΅͊Ύ ͔ͨͪ͒ͫ͊͊ͭ͘͟Έ 
͍͔ͪͣΎ ͔ͫ͒ͯ͡Ό΅͔͚ ͙ ͍͔͙͙ͤͪͫ ͎͙͎ͣ͊ͤͭͤͦͦ ͨ ͦ͡Ύ.

ʈʝʜʢʦʠʥʚʝʨʩʥʳʡ ʭʘʦʩ ʠ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʠʥʚʝʨʩʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ 

ʨʘʤʢʘʭ ʧʨʦʩʪʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ

ʌʨʘʛʤʝʥʪ ʨʝʰʝʥʠʷ ʜʚʫʭʜʠʩʢʦʚʦʛʦ ʜʠʥʘʤʦ ʚ ʨʝʞʠʤʝ 

ʨʝʜʢʦʠʥʚʝʨʩʥʦʛʦ ʭʘʦʩʘ (ʚʚʝʨʭʫ), ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʝʤʫ ʰʢʘʣʘ 

ʧʦʣʷʨʥʦʩʪʝʡ (ʧʣʶʩ ï ʯʝʨʥʳʡ, ʤʠʥʫʩ ï ʙʝʣʳʡ) ʠ ʬʨʘʛʤʝʥʪ ʰʢʘʣʳ 

ʛʝʦʤʘʛʥʠʪʥʦʡ ʧʦʣʷʨʥʦʩʪʠ (ʚʥʠʟʫ).

ɼʚʫʭʜʠʩʢʦʚʦʝ ʜʠʥʘʤʦ
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Sukhanovskii A., Stepanov R., Bykov A., Vetrov A., Kalinin N., Frick P.  Climate 

Dynamics. 2025. V.63. N.1. 74.          

Frick P.G., Stepanov R.A., Sukhanovskii A.N., Kalinin N.A., Vetrov A.L., Bykov A.V.  

Izvestiya, Atmospheric and Oceanic Physics. 2025. V.61, N.6 P.670-681.

˾͔͊ͫͫͣͦͭͪͤ· ͙ͭͪ ͔ͣͦ͒͡Έͤ·͔ ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙͙Σ  ͙͔͊ͣͤͤͦΣ ͨͯͫͭ·ͤͤ͊Ύ 
͔ͨ͊ͤͭ͊͡Σ ͨͯͫͭ·ͤͤ͊Ύ ͔ͨ͊ͤͭ͊͡  ͫ Ή͍͙͊ͭͦͪ͊͟͡Έͤ·ͣ ͔ͦ͊ͤͦͣ͟  ͙
͍͔͊͊ͨ͊ͤͭ͊͟͡  ͫ ͺ͙͙͍ͫͪͦ͊ͤͤ͟·ͣ ͔͙͙ͣͪ͒ͦͤ͊͡Έͤ·ͣ 
͔͔͔͙͔ͪ͊ͫͨͪ͒ͤͣ͡ ͔͔ͭͣͨͪ͊ͭͯͪ·. ˽ͦ͊͊ͤͦ͘͟ ͔͔ͦͨͪ͒͡ΎΌ΅͔͔ ͍͙͡Ύ͙͔ͤ 
͍͙͊ͪ͊ͼ͙͚ ͔͔ͫͪ͒ͤ΄͙ͪͦͭͤ·ͻ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟ ͍͔ͨͦͪͻ͙ͤͦͫͭ ͤ ͊ͦ͋΅ͯΌ 
ͼ͙ͪͯ͟͡Ύͼ͙Ό ͊ͭͣͦͫͺ͔ͪ·. ˻͔͋ͤ͊ͪͯ͗ͤͦΣ ;ͭͦ ͙͔͙͍ͤͭͤͫͤͦͫͭΈΣ ͍͔ͪͣΎ 
͙͙͗ͤ͘Σ ͺ͍͊ͦ͊͘Ύ  ͙͎͍ͪͯͨͨͦ͊Ύ ͫͦͪͦͫͭ͟Έ ͙͋͊ͪͦͤͤ͟͡·ͻ ͍ͦͤ͡ ͔͊ͣͭͤͦ͘ 
ͺ͙ͯͭͯͪͯ͟͡Όͭ ͤ ͊ ͍͔ͫͻ ͔ͪ͊ͫͫͣͦͭͪͤͤ·ͻ ͔ͣͦ͒͡Έͤ·ͻ ͔ͨ͊ͤͭ͊͡ͻΣ 
͔ͤͫͣͦͭͪΎ ͤ ͊ ͦͤ͊͘͡Έͤͦ ͦ͒ͤͦͪͦ͒ͤ·͔ ͎͙ͪ͊ͤ;ͤ·͔ ͍͙ͯͫͦ͡Ύ  ͙
͍͙͔ͦͭͫͯͭͫͭ ͔ͪ͡Έ͔ͺ͊. ˽͍͔͔ͪͦ͒ͤ ͙͊ͤ͊͘͡ ͔ͫͨͭͪ͊͟͡Έ͎ͤͦͦ ͍ͫͦͫͭ͊͊ 
͙͋͊ͪͦͤͤ͟͡·ͻ ͍ ͦͤ͡ ͙  ͔ ͎ͦ ͫ ͔͚ͦͤͤͦ͘ ͙ ͔ͣͤ͘;͙͍͙ͦͫͭ.

ɺʧʝʨʚʳʝ ʚʳʧʦʣʥʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʠ ʜʠʥʘʤʠʢʠ ʦʙʱʝʡ 

ʮʠʨʢʫʣʷʮʠʠ ʘʪʤʦʩʬʝʨʳ ʠ ʙʘʨʦʢʣʠʥʥʳʭ ʚʦʣʥ ʚ ʘʪʤʦʩʬʝʨʝ ʤʦʜʝʣʴʥʳʭ ʟʦʥʘʣʴʥʦ-

ʦʜʥʦʨʦʜʥʳʭ ʧʣʘʥʝʪ ʟʝʤʥʦʛʦ ʪʠʧʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ

ʀʜʝʘʣʠʟʠʨʦʚʘʥʥʘʷ ɿʝʤʣʷ, ʩʧʝʢʪʨʳ ʵʥʝʨʛʠʠ 

ʧʫʣʴʩʘʮʠʡ ʤʝʨʠʜʠʦʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʢʦʥʬʠʛʫʨʘʮʠʡ (ʚʚʝʨʭʫ), ʩʨʝʜʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʦʥʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ (ʚ ʩʝʨʝʜʠʥʝ), ʩʝʟʦʥʥʳʝ ʚʘʨʠʘʮʠʠ ʟʦʥʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ (ʚʥʠʟʫ).  19



ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʧʨʦʮʝʩʩʦʚ ʨʘʟʜʝʣʝʥʠʷ ʚʦʜʦʥʝʬʪʷʥʳʭ ʵʤʫʣʴʩʠʡ 

ʚ ʥʝʦʜʥʦʨʦʜʥʦʤ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ

ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʜʝʣʝʥʠʷ ʚʦʜʦʤʘʩʣʷʥʳʭ 

ʵʤʫʣʴʩʠʡ ʚ ʥʝʦʜʥʦʨʦʜʥʦʤ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʤ 

ʧʦʣʝ, ʧʦʟʚʦʣʠʚʰʠʝ ʦʙʦʩʥʦʚʘʪʴ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʚ 

ʵʣʝʢʪʨʦʜʝʛʠʜʨʘʪʘʮʠʠ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʨʷʜʘ 

ʥʝʜʦʩʪʘʪʢʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʭʝʤ ʵʣʝʢʪʨʦʜʝʛʠʜʨʘʪʦʨʦʚ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʧʦʩʪʦʷʥʥʳʝ ʦʜʥʦʨʦʜʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʣʷ, 

ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʢʘʟʘʥʦ ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʘʧʝʣʴʥʳʭ ʮʝʧʦʯʝʢ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʢʦʨʦʪʢʦʤʫ ʟʘʤʳʢʘʥʠʶ, ʠ 

ʵʬʬʝʢʪʦʚ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʘʜʘ ʢʘʧʝʣʴ ʚ ʧʦʣʷʭ ʙʦʣʴʰʦʡ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ. 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʧʦʟʚʦʣʠʚʰʠʡ ʦʧʨʝʜʝʣʠʪʴ 

ʙʝʟʨʘʟʤʝʨʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘʜʘʯʠ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʧʫʪʴ ʢ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʨʘʟʜʝʣʝʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʥʦʚʦʛʦ 

ʪʠʧʘ ʵʣʝʢʪʨʦʜʝʛʠʜʨʘʪʦʨʦʚ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. 

Shmyrov A., Mosheva E., Mizev A. Dielectrophoretic separation of a 

water-in-oil emulsion // Experimental Thermal and Fluid Science. ï

2025 ïV.160 ïP.111301 (ʋɹʉ1, WOS Q1, Scopus Q1) 20



ʇʨʝʜʣʦʞʝʥ, ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʨʝʘʣʠʟʦʚʘʥ 

ʠʥʢʨʝʤʝʥʪʘʣʴʥʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʤʝʪʦʜ ʠʟʤʝʨʝʥʠʷ 

ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʤʷʛʢʠʭ ʤʘʛʥʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (soft magnetic matter) ð 

ʜʠʩʧʝʨʩʠʡ ʥʘʥʦ- ʠ ʤʠʢʨʦʨʘʟʤʝʨʥʳʭ ʬʝʨʨʦʤʘʛʥʠʪʥʳʭ ʯʘʩʪʠʮ ʚ ʞʠʜʢʠʭ ʠ 

ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʨʠʮʘʭ.

ʄʝʪʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʟʤʝʨʝʥʠʝ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʥʘ 

ʠʥʬʨʘʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ (<1ɻʮ) ʙʝʟ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʨʘʟʝʮ ʠ ʠʩʧʦʣʴʟʫʝʪ ʧʨʠʥʮʠʧ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʯʪʦ ʩʥʠʞʘʝʪ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ. 

ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʪʝʭʥʠʯʝʩʢʠʤ ʜʝʪʘʣʷʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʢʘʣʠʙʨʦʚʢʠ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʦʙʨʘʙʦʪʢʝ 

ʠʩʭʦʜʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ, ʦʩʦʙʝʥʥʦ, ʧʨʦʮʝʜʫʨʝ ʯʠʩʣʝʥʥʦʛʦ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ.

ʀʥʢʨʝʤʝʥʪʘʣʴʥʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʤʝʪʦʜ ʠʟʤʝʨʝʥʠʷ 

ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʤʷʛʢʠʭ ʤʘʛʥʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ

ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ: 

1 ð ʧʦʣʶʩʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ, 

2 ð ʥʘʤʘʛʥʠʯʠʚʘʶʱʠʝ ʢʘʪʫʰʢʠ, 

3 ð ʤʦʜʫʣʠʨʫʶʱʠʝ ʢʘʪʫʰʢʠ, 

4 ʠ 5 ð ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʠ ʢʦʤʧʝʥʩʘʮʠʦʥʥʘʷ ʢʘʪʫʰʢʠ, 

6 ð ʠʩʧʳʪʫʝʤʳʡ ʦʙʨʘʟʝʮ.

ʆʙʣʘʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ: ʠʟʤʝʨʝʥʠʝ ʢʨʠʚʦʡ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ð 

ʦʩʥʦʚʥʦʡ ʤʘʛʥʠʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʷʛʢʠʭ ʤʘʛʥʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (soft 

magnetic matter), ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʭ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ.

Lebedev A.V., Koskov M.A., Ivanov A.S. Experimental technique of soft magnetic 

materials magnetization curve measurement by incremental-differential method // 

IEEE Instrumentation & Measurement Magazine, 2025, vol. 28, no. 5, p. 49-55, 

DOI: 10.1109/MIM.2025.11107352
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ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʦʨʠʷ ʣʠʥʝʡʥʦʛʦ ʠ ʥʝʣʠʥʝʡʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʦʪʢʣʠʢʘ 

ʚʟʚʝʰʝʥʥʳʭ ʚ ʞʠʜʢʦʩʪʠ ʤʘʛʥʠʪʦʞʩyʪʢʠʭ ʯʘʩʪʠʮ ʧʨʠ ʥʘʣʠʯʠʠ ʧʦʩʪʦʷʥʥʦʛʦ 

ʧʦʣʷ ʩʤʝʱʝʥʠʷ

ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʦʨʠʷ ʤʘʛʥʠʪʥʦʛʦ ʦʪʢʣʠʢʘ ʚʟʚʝʰʝʥʥʳʭ ʚ ʞʠʜʢʦʩʪʠ ʥʘʥʦʯʘʩʪʠʮ, 

ʚʥʫʪʨʝʥʥʷʷ ʜʠʬʬʫʟʠʷ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʢʦʪʦʨʳʭ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʘ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʜʤʘʛʥʠʯʠʚʘʶʱʝʛʦ ʧʦʣ ̫

ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʤʘʛʥʠʪʥʳʡ ʦʪʢʣʠʢ ʫʢʘʟʘʥʥʳʭ ʯʘʩʪʠʮ ʥʘ ʩʣʘʙʦʝ 

ʧʝʨʝʤʝʥʥʦʝ ʧʦʣʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʫʧʝʨʧʦʟʠʮʠʝʡ ʩʯyʪʥʦʛʦ ʤʥʦʞʝʩʪʚʘ 

ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʤʦʜ. 

ʈʘʟʚʠʪʘ ʪʝʦʨʠʷ ʥʝʣʠʥʝʡʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʦʪʢʣʠʢʘ ʚʟʚʝʰʝʥʥʳʭ ʚ ʞʠʜʢʦʩʪʠ 

ʤʘʛʥʠʪʦʞʩyʪʢʠʭ ʯʘʩʪʠʮ. ʇʨʝʜʩʪʘʚʣʝʥ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʢʠʥʝʪʠʯʝʩʢʦʛʦ 

ʫʨʘʚʥʝʥʠʷ, ʥʝ ʥʘʢʣʘʜʳʚʘʶʱʠʡ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʚʝʣʠʯʠʥʫ ʧʨʠʣʦʞʝʥʥʦʛʦ ʧʦʣ.̫ 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʬʦʨʤʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʨʠʚʳʭ ʮʠʢʣʠʯʝʩʢʦʛʦ 

ʧʝʨʝʤʘʛʥʠʯʠʚʘʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʝʨʠʦʜʦʤ 

ʠʟʤʝʥʝʥʠʷ ʧʦʣ ̫ʠ ʚʨʝʤʝʥʝʤ ʤʘʛʥʠʪʥʦʡ ʨʝʣʘʢʩʘʮʠʠ ʯʘʩʪʠʮʳ.

ʉʬʝʨʘ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʤʘʛʥʠʪʥʫʶ ʞʠʜʢʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʨʘʙʦʯʝʛʦ ʪʝʣʘ: ʠʥʝʨʮʠʦʥʥʳʝ ʜʘʪʯʠʢʠ, ʘʢʪʫʘʪʦʨʳ ʠ ʜʨ. 

Poperechny I.S. Relaxation spectrum and dynamic magnetic response of 

magnetically hard single-domain particles suspended in a fluid // Physical Review E. 

2025. (Accepted, in press).

ʇʝʪʣʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʛʠʩʪʝʨʝʟʠʩʘ ʥʘʥʦʯʘʩʪʠʮ ʚ 

ʥʫʣʝʚʦʤ ʧʦʜʤʘʛʥʠʯʠʚʘʶʱʝʤ ʧʦʣʝ ʜʣʷ 

ʙʝʟʨʘʟʤʝʨʥʳʭ ʘʤʧʣʠʪʫʜ, ʨʘʚʥʳʭ 2 (ʧʫʥʢʪʠʨʥʳʝ 

ʣʠʥʠʠ), 5 (ʰʪʨʠʭʦʚʳʝ ʣʠʥʠʠ), 10 (ʩʧʣʦʰʥʳʝ 

ʣʠʥʠʠ), ʠ ʙʝʟʨʘʟʤʝʨʥʳʭ ʯʘʩʪʦʪ ʟʦʥʜʠʨʫʶʱʝʛʦ 

ʧʦʣʷ wt = 0.001 (a), 0.2 (b), 1 (c), 10 (d). 22



ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʥʚʝʢʪʠʚʥʳʭ ʪʝʯʝʥʠʡ ʧʨʠ ʩʣʘʙʦʤ ʥʘʨʫʰʝʥʠʠ 

ʫʩʣʦʚʠʡ ʫʩʪʦʡʯʠʚʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ 

ʅʘ ʧʨʠʤʝʨʝ ʟʘʜʘʯʠ ʦ ʩʚʦʙʦʜʥʦʡ ʪʝʧʣʦʚʦʡ ʢʦʥʚʝʢʮʠʠ ʚʙʣʠʟʠ ʪʚʝʨʜʦʛʦ ʚʢʣʶʯʝʥʠʷ 

ʚ  ʥʘʩʳʱʝʥʥʦʡ ʞʠʜʢʦʩʪʴʶ ʧʦʨʠʩʪʦʡ ʩʨʝʜʝ, ʧʦʜʦʛʨʝʚʘʝʤʦʡ ʩʚʝʨʭʫ, ʠʟʫʯʝʥʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʯʝʥʠʡ ʧʨʠ ʩʣʘʙʦʤ ʥʘʨʫʰʝʥʠʠ ʫʩʣʦʚʠʡ ʫʩʪʦʡʯʠʚʦʡ 

ʩʪʨʘʪʠʬʠʢʘʮʠʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʝʝ ʰʠʨʦʢʠʤʠ 

ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ. 

ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʚʢʣʶʯʝʥʠʷ ʚʳʩʦʢʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʬʦʨʤʠʨʫʝʪʩʷ 

ʢʦʥʚʝʢʪʠʚʥʦʝ ʪʝʯʝʥʠʝ, ʠʤʝʶʱʝʝ ʚʠʜ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʚʠʭʨʝʡ, ʧʨʠʯʝʤ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʦʩʴ ʚʢʣʶʯʝʥʠʷ, ʞʠʜʢʦʩʪʴ ʜʚʠʞʝʪʩʷ 

ʦʪ ʚʢʣʶʯʝʥʠʷ. ɺ ʩʣʫʯʘʝ ʚʢʣʶʯʝʥʠʷ ʥʠʟʢʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʥʘʧʨʘʚʣʝʥʠʝ 

ʢʦʥʚʝʢʪʠʚʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ.

Lyubimova T.P., Lyubimov D.V., Sadilov E.S. Convective flows near a solid

embedded in a fluid-saturated porous medium heated from above. Journal of Fluid

Mechanics . 2025. V. 1002. A 5. (WoS, Q1, IF 3.6)

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ̫ ʚʣʝʥʠʷ ʥʦʩʷʪ ʦʙʱʠʡ ʭʘʨʘʢʪʝʨ. ʀʭ ʦʙʱʝʡ ʯʝʨʪʦʡ ̫ ʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʩʣʘʙʦʝ ʥʘʨʫʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʢʦʥʚʝʢʪʠʚʥʳʭ ʪʝʯʝʥʠʡ ʚ ʚʠʜʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʩ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʢʦʨʦʩʪʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʱʝʡ 

ʚʝʨʪʠʢʘʣʴʥʫʶ. ʇʨʠʯʠʥʦʡ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ̫ ʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʫʩʪʦʡʯʠʚʘʷ 

ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʝʨʪʠʢʘʣʴʥʳʤ ʪʝʯʝʥʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʨʘʙʦʪʦʡ 

ʧʨʦʪʠʚ ʩʠʣ rʪʷʞʝʩʪʠ, ʥʦ ʥʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʪʝʯʝʥʠʷʤ.

но



ɺʣʠʷʥʠʝ ʥʝʨʘʩʪʚʦʨʠʤʦʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ 

ʥʘ ʢʘʧʠʣʣʷʨʥʳʝ ʢʦʣʝʙʘʥʠʷ ʧʫʟʳʨʴʢʘ ʚ ʞʠʜʢʦʩʪʠ 

ʀʩʩʣʝʜʦʚʘʥʳ ʢʘʧʠʣʣʷʨʥʳʝ ʢʦʣʝʙʘʥʠʷ ʛʘʟʦʚʦʛʦ ʧʫʟʳʨʴʢʘ ʩ 

ʘʜʩʦʨʙʠʨʦʚʘʥʥʳʤ ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʨʘʩʪʚʦʨʠʤʳʤ 

ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʤ ʚʝʱʝʩʪʚʦʤ ʚ ʞʠʜʢʦʩʪʠ. ʆʧʨʝʜʝʣʝʥʦ 

ʚʣʠʷʥʠʝ ʚʷʟʢʦʩʪʝʡ ʞʠʜʢʦʩʪʠ ʠ ʛʘʟʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɸɺ (ʫʧʨʫʛʦʩʪʠ 

ɻʠʙʙʩʘ, ʩʜʚʠʛʦʚʦʡ ʠ ʜʠʣʘʪʘʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʷʟʢʦʩʪʝʡ) ʥʘ 

ʩʜʚʠʛ ʯʘʩʪʦʪʳ ʠ ʜʝʢʨʝʤʝʥʪ ʟʘʪʫʭʘʥʠʷ ʢʦʣʝʙʘʥʠʡ. ʆʙʥʘʨʫʞʝʥʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʤʦʜʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʫʧʨʫʛʦʩʪʴʶ ɻʠʙʙʩʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʥʠʟʢʦʡ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʦʡ ʠ ʩʢʦʨʦʩʪʴʶ 

ʟʘʪʫʭʘʥʠʷ.

ʈʘʟʨʘʙʦʪʘʥ ʦʨʠʛʠʥʘʣʴʥʳʡ ʣʘʛʨʘʥʞʝʚʦ-ʵʡʣʝʨʦʚ ʤʝʪʦʜ, 

ʧʦʟʚʦʣʠʚʰʠʡ ʧʨʦʚʝʩʪʠ ʧʨʷʤʦʝ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ 

ʦʩʥʦʚʝ ʧʦʣʥʳʭ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʠʩʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʘʥʥʳʝ ʦ ʜʠʥʘʤʠʢʝ ʟʘʪʫʭʘʥʠʷ ʢʦʣʝʙʘʥʠʡ 

ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʚʳʚʦʜʘʤʠ ʣʠʥʝʡʥʦʡ ʪʝʦʨʠʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʞʬʘʟʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʧʦʢʨʳʪʳʭ 
ʇɸɺ.

Lyubimova T.P., Konovalov V.V., Borzenko E.I., Nepomnyashchy A.,

The influence of an insoluble surfactant on capillary oscillations of a

bubble in a liquid. Journal of Fluid Mechanics. 2025. V.1022. A45.(WoS,

Q1, IF 3.9) 24



ɺʣʠʷʥʠʝ ʛʠʩʪʝʨʝʟʠʩʘ ʢʨʘʝʚʦʛʦ ʫʛʣʘ ʥʘ ʢʦʣʝʙʘʥʠʷ ʟʘʞʘʪʦʛʦ 

ʛʘʟʦʚʦʛʦ ʧʫʟʳʨʴʢʘ

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʛʠʩʪʝʨʝʟʠʩʘ ʢʨʘʝʚʦʛʦ ʫʛʣʘ ʥʘ 

ʜʠʥʘʤʠʢʫ ʟʘʞʘʪʦʛʦ ʛʘʟʦʚʦʛʦ ʧʫʟʳʨʴʢʘ ʚ ʞʠʜʢʦʩʪʠ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʧʫʣʴʩʠʨʫʶʱʝʛʦ ʧʦʣʷ ʜʘʚʣʝʥʠʷ.

ʇʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦʙ ʠʟʤʝʥʝʥʠʠ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʫʟʳʨʴʢʘ, ʣʠʥʠʠ ʢʦʥʪʘʢʪʘ ʠ ʢʨʘʝʚʦʛʦ ʫʛʣʘ ʩʦ 

ʚʨʝʤʝʥʝʤ ʠ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʣʠʥʠʷ ʢʦʥʪʘʢʪʘ ʜʚʠʞʝʪʩʷ ʧʨʝʨʳʚʠʩʪʦ: ʝʩʣʠ 

ʢʨʘʝʚʦʡ ʫʛʦʣ ʤʝʥʴʰʝ ʢʨʠʪʠʯʝʩʢʦʛʦ, ʪʦ ʣʠʥʠʷ ʢʦʥʪʘʢʪʘ 

ʥʝʧʦʜʚʠʞʥʘ. ʉʫʱʝʩʪʚʫʝʪ ʟʦʥʳ, ʚ ʢʦʪʦʨʳʭ ʣʠʥʠʷ ʢʦʥʪʘʢʪʘ 

ʥʝʧʦʜʚʠʞʥʘ ʧʨʠ ʣʶʙʳʭ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʘ ʩʤʘʯʠʚʘʥʠʷ ʠ 

ʯʘʩʪʦʪʳ ʧʫʣʴʩʘʮʠʡ ʜʘʚʣʝʥʠʷ. ʐʠʨʠʥʘ ʪʘʢʠʭ ʟʦʥ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʭ ʢʨʘʝʚʳʤ ʫʛʣʦʤ, ʜʘʚʣʝʥʠʝʤ ʛʘʟʘ ʚ 

ʧʫʟʳʨʴʢʝ ʠ ʝʛʦ ʨʘʟʤʝʨʘʤʠ.   

ʇʨʝʜʣʦʞʝʥʘ ʜʠʘʛʨʘʤʤʥʘʷ ʪʝʭʥʠʢʘ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨ ʩʤʘʯʠʚʘʥʠʷ.

Alabuzhev A.A. Forced oscillations of gas bubble with hysteresis of

contact angle. Physics of Fluids. 2025. Vol. 37(2): 022124.

https://doi.org/10.1063/5.0248245 (WoS, Q1, IF 4.1)

ʀʟʤʝʥʝʥʠʝ ʢʨʘʝʚʦʛʦ ʫʛʣʘ 

ʩʦ ʚʨʝʤʝʥʝʤ  
ɿʦʥʘ ʥʝʧʦʜʚʠʞʥʦʩʪʠ

ɻʠʩʪʝʨʝʟʠʩ ʢʨʘʝʚʦʛʦ ʫʛʣʘ

ʌʘʟʦʚʘʷ ʜʠʘʛʨʘʤʤʘ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 

ʩʤʘʯʠʚʘʥʠʷ ɚ=tg(Ŭ)

Ŭ
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ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ 

ʨʘʟʣʠʯʥʳʭ ʄɻɼ-ʧʝʨʝʤʝʰʠʚʘʪʝʣʝʡ ʚ ʤʘʰʠʥʘʭ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʣʠʪʴʷ ʘʣʶʤʠʥʠʝʚʳʭ ʩʣʠʪʢʦʚ. 

ʇʨʝʜʣʦʞʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ  ʧʝʨʝʤʝʰʠʚʘʪʝʣʷ ʩ ʦʜʥʠʤ 

ʠʥʜʫʢʪʦʨʦʤ ʚʨʘʱʘʶʱʝʛʦʩʷ ʧʦʣʷ, ʥʦ ʩʦʟʜʘʶʱʠʤ ʢʘʢ 

ʪʦʨʦʠʜʘʣʴʥʦʝ ʪʘʢ ʠ ʧʦʣʦʠʜʘʣʴʥʦʝ ʪʝʯʝʥʠʝ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ. 

ʈʘʩʩʯʠʪʘʥʳ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʚ ʞʠʜʢʦʤ ʘʣʶʤʠʥʠʠ ʧʨʠ ʨʘʙʦʪʝ ʄɻɼ-

ʧʝʨʝʤʝʰʠʚʘʪʝʣʝʡ ʩ ʪʨʝʭʬʘʟʥʳʤʠ, ʪʘʢ ʠ ʜʚʫʭʬʘʟʥʳʤʠ 

ʠʥʜʫʢʪʦʨʘʤʠ ʙʝʛʫʱʝʛʦ ʠ ʚʨʘʱʘʶʱʝʛʦʩʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ.

ʄɻɼ-ʧʝʨʝʤʝʰʠʚʘʪʝʣʠ: ʪʨʝʭʬʘʟʥʳʡ - a, ʜʚʫʭʬʘʟʥʳʝ ï b,ʩ, ;

aʠ bʠʤʝʶʪ ʠʥʜʫʢʪʦʨʘ ʙʝʛʫʱʝʛʦ ʠ ʚʨʘʱʘʶʱʝʛʦʩʷ ʧʦʣʷ. ʇʝʨʝʤʝʰʠʚʘʪʝʣʴ ʩ 

ʠʤʝʝʪ ʦʜʠʥ ʠʥʜʫʢʪʦʨ ʚʨʘʱʘʶʱʝʛʦʩʷ ʧʦʣʷ ʥʦ ʩ ʥʘʢʣʦʥʥʳʤʠ ʩʝʨʜʝʯʥʠʢʘʤʠ

1. ʉ.ʖ. ʍʨʠʧʯʝʥʢʦ, ɽ.ʖ. ʊʦʥʢʦʚ ʄɻɼ-ʧʝʨʝʤʝʰʠʚʘʪʝʣʠ ʜʣʷ 

ʤʘʰʠʥ ʥʝʧʨʝʨʳʚʥʦʛʦ ʣʠʪʴʷ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʩʣʠʪʢʦʚ ɾʫʨʥʘʣ 

ʪʝʭʥʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, 2025, ʪʦʤ 95, ʚʳʧ. 8, ʩ.1489 ï 1497

2. Khripchenko S.Yu., Tonkov E.Yu. Excitation of liquid metal flow in

the warm top of a continuous casting machine crystallizer by a

rotating magnetic field inductor with inclined poles // Bulletin of the

Russian Academy of Sciences: Physics. 2025. Vol. 89, supplement

issue 1. (In press).

3. ʍʨʠʧʯʝʥʢʦ ʉ.ʖ., ʊʦʥʢʦʚ ɽ.ʖ., ɹʦʨʠʩʦʚ ɺ.ɻ. ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ 

ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʳʭ ʞʠʜʢʠʭ ʩʨʝʜ, ʇʘʪʝʥʪ ʈʌ 

ˉ2843372, ʚ ɻʦʩʨʝʝʩʪʨʝ ʠʟʦʙʨʝʪʝʥʠʡ ʩ 14.07.2025

a                                     b                                               c

ʘ                                                    b 

c                                                        d

ʆʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʄɻɼ-ʧʝʨʝʤʝʰʠʚʘʪʝʣʝʡ

ʘ- ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʚʠʭʨʝʥʥʦʩʪʠ ʩʢʦʨʦʩʪʠ ʤʝʪʘʣʣʘ; 

b,c,d-ʟʘʚʠʩʠʤʦʩʪʠ ʟʘʚʠʭʨʝʥʥʦʩʪʠ ʤʝʪʘʣʣʘ, ʩʨʝʜʥʝʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ, ʩʨʝʜʥʝʡ 

ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ ʠ ʦʜʥʦʨʦʜʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠʤʝʩʠ ʚ ʤʝʪʘʣʣʝ ʦʪ 

ʚʨʝʤʝʥʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 26



ʄʘʤʳʢʠʥ ɸ.ɼ. ʄʝʪʦʜ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʢʦʨʨʝʣʷʮʠʡ ʜʣʷ ʦʮʝʥʢʠ 

ʩʢʦʨʦʩʪʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʧʨʠ ʪʫʨʙʫʣʝʥʪʥʦʡ 

ʢʦʥʚʝʢʮʠʠ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ ʚ ʥʘʢʣʦʥʥʦʤ ʮʠʣʠʥʜʨʝ // ʀʟʚ. ʈɸʅ. 

ʄɾɻ. 2025. ˉ 1. ʉ. 161-173.

ʀʩʩʣʝʜʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʤʝʪʦʜʘ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʢʦʨʨʝʣʷʮʠʡ ʜʣ ̫ ʧʦʣʫʯʝʥʠʷ 

ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʪʝʯʝʥʠʷ 

ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʩʠʛʥʘʣʳ ʩ 

ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʷʜ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ 

ʮʠʨʢʫʣʷʮʠʠ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʜʘʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʯʠʩʣʝʥʥʦʛʦ 

ʪʨʝʭʤʝʨʥʦʛʦ ʨʘʩʯʝʪʘ.

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʝʪʦʜ ʠʤʝʝʪ ʩʚʦʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʘ 

ʨʘʙʦʪʘʝʪ ʭʦʨʦʰʦ ʚ ʫʩʣʦʚʠʷʭ ʫʤʝʨʝʥʥʳʭ 

ʪʫʨʙʫʣʝʥʪʥʳʭ ʧʫʣʴʩʘʮʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʢʦʨʦʩʪʠ.

ʇʦʣʫʯʝʥʘ ʥʝʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʘʤʧʣʠʪʫʜʳ 

ʩʢʦʨʦʩʪʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʦʪ ʫʛʣʘ 

ʥʘʢʣʦʥʘ ʮʠʣʠʥʜʨʘ ʩ ʤʘʢʩʠʤʫʤʦʤ ʚʙʣʠʟʠ 45Á.

ʀʣʣʶʩʪʨʘʮʠʷ ʥʝʚʳʧʦʣʥʝʥʠʷ ʛʠʧʦʪʝʟʳ ʊʝʡʣʦʨʘ 

ʚ ʦʙʣʘʩʪʠ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʧʨʠ ɓ = 45Á

ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʚ ʩʝʯʝʥʠʠ 0yz ʩ 

ʫʢʘʟʘʥʠʝʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʘʪʯʠʢʦʚ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠ 

ʨʘʩʯʝʪʝ: 1, 2 ï ʛʦʨʷʯʠʡ ʠ ʭʦʣʦʜʥʳʡ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʠ, 3 ï ʪʦʯʢʠ 

ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʝ ʠ ʨʘʩʯʸʪʝ, 4 ï 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʦʯʢʠ ʠʟʤʝʨʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʨʘʩʯʸʪʝ 

ʄʝʪʦʜ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʢʦʨʨʝʣʷʮʠʡ ʜʣʷ ʦʮʝʥʢʠ ʩʢʦʨʦʩʪʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ 

ʮʠʨʢʫʣʷʮʠʠ ʧʨʠ ʪʫʨʙʫʣʝʥʪʥʦʡ ʢʦʥʚʝʢʮʠʠ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ ʚ ʥʘʢʣʦʥʥʦʤ 

ʮʠʣʠʥʜʨʝ

ʆʩʨʝʜʥʝʥʥʳʝ ʧʦ ʚʨʝʤʝʥʠ ʧʨʦʬʠʣʠ ʩʢʦʨʦʩʪʠ ʚ ʩʝʯʝʥʠʠ 

0yz (ʩʧʣʦʰʥʳʝ ʣʠʥʠʠ), ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ, 

ʧʦʣʫʯʝʥʥʳʝ ʧʫʪʸʤ ʢʨʦʩʩʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʠʛʥʘʣʦʚ ʠʟ ʯʠʩʣʝʥʥʦʛʦ ʩʯʸʪʘ (ʢʨʫʛʠ) ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ (ʟʚʝʟʜʳ) ʜʣʷ ɓ = 45Á
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Ozernykh V., Golbraikh E., Kolesnichenko I. Interaction between Multi-

Directional Rotating MHD Flows of Liquid Metal in a Cylindrical Channel

// Bulletin of the Russian Academy of Sciences: Physics, 2025, Vol. 89,

No. 7, pp. 1175ï1180. DOI: 10.1134/S1062873825711894.

͙͔̉ͫͤͤͦ͡ ͙͔͍ͫͫ͒ͦ͊ͤ͊͡ ͚ͯͫͭͦ;͙͍ͦͫͭΈ ͫͦ͡Ύ ͔ͫͣ΄͔͙ͤΎ 
 ͍ͼ͙͙͙ͤ͒ͪ͡;͔͚ͫͦ͟ Ύ;͔͚͔͟ ͔ͣ͗͒ͯ ͍͒ͯͣΎ ͍͙ͻ͔͍ͪ·͙ͣ 
͔ͭ;͔͙ͤΎ͙ͣΣ ͍ͪ͊΅͊Ό΅͙͙ͣͫΎ  ͍ ͙͍ͨͪͦͭͦͨͦͦ͗ͤ͡·ͻ 
͍͔͙ͤ͊ͨͪ͊ͤ͡Ύͻ  ͙ ͫͦ͒͊ͤͤ͘·͙ͣ Ή͔͎͙ͭͪͦͣ͊ͤͭͤ͟͡·͙ͣ 
͙͙ͫ͊ͣ͡. 

˽͔͔ͪͻ͚ͦ͒ͤͦ ͨͪͦͼ͔ͫͫΣ ͍͙͙ͪ͊ͭ͘Ύ ͔͚ͤͯͫͭͦ;͙͍͙ͦͫͭ 
͙ͯ͘;͔ͤ ͒͡Ύ ͙ͪ͊͘͡;ͤ·ͻ ͤ͊͘;͔͙͚ͤ ͙͍͎ͫͦͦͦ͡ 
͔ͨ͊ͪ͊ͣͭͪ͊. 

ˤ͙ͦͤ͊͘͟Ό΅͊Ύ ͔͚ͤͯͫͭͦ;͙͍ͦͫͭΈ ˴͔͡Έ͍͙ͤ͊-
˥͔͡Έ͎ͣͦ͡Έͼ͊ ͍͙ͫͭ͊ͤͦͭͫΎ ͙ͫͭͦ;͙ͤͦͣ͟ ͍͙͙ͪ͊ͭ͘Ύ 
ͣ͊͡·ͻ ͍ͦͣͯ͘΅͔͙͚ͤ  ͙͙͍͙ͨͪͦ͒ͭ  ͔ͭͯͪ͋ͯͤͭͤͦͣͯ͟͡ 
͔͔͔ͨͪͣ΄͙͍͙͊ͤΌ ͙͙͗͒ͦͫͭ͟. 

˹͙͊͋ͦ͡Έ΄͙͚ ͍͊͒͟͡  ͍Ή͔͎͙ͤͪΌ ͍ͦͣͯ͘΅͔͙͚ͤ ͍ͤͦͫΎͭ 
͍ͭͦͪ͊Ύ ͙  ͭ ͔ͪͭΈΎ ͊ ͙ͣͯͭ͊͘͡Έͤ·͔ ͣ ͦ͒·.

ʇʦʣʝ ʘʟʠʤʫʪʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚ 

ʩʝʯʝʥʠʠ XoY

ʇʦʣʝ 

ʩʢʦʨʦʩʪʠ ʚ 

ʧʣʦʩʢʦʩʪʠ 

XoZ 

ʆʙʥʘʨʫʞʝʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʂʝʣʴʚʠʥʘ-ɻʝʣʴʤʛʦʣʴʮʘ ʚ ʟʦʥʝ 

ʩʤʝʰʝʥʠʷ ʧʦʪʦʢʦʚ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ 

ɿʘʚʠʩʠʤʦʩʪʴ ʘʤʧʣʠʪʫʜʳ ʤʦʜ ʪʝʯʝʥʠʷ 

ʦʪ ʚʨʝʤʝʥʠ 

ну



D.S. Goldobin, M. di Volo, A. Torcini, Discrete synaptic events induce

global oscillations in balanced neural networks, Physical Review Letters,

Vol. 133, 238401 (2024). [IF 8.1]

D.S. Goldobin, M.V. Ageeva, M. di Volo, F. Tixidre, A. Torcini, Synaptic

shot noise triggers fast and slow global oscillations in balanced neural

networks, Physical Review E, Vol. 112, 034301 (2025). [WoS impact

factor 2.4]

˽͔ͦͫͭͪͦͤ͊ ͔͙ͣ͊ͭͣ͊ͭ;͔ͫ͊͟Ύ ͔ͣͦ͒͡ΈΣ ͙ͦͨͫ·͍͊Ό΅͊Ύ ͙͙ͫͭ͊ͭͫͭ;͔͔ͫͦ͟ 
͍͔͔͙͔ͨͦ͒ͤ ͋ͦ͡Έ΄͙ͻ ͙͔ͫͫͭͣ Ή͔͔͍ͣͤͭͦ͡  ͍͔͙ͫͤͯͭͪͤͤͣ ͙ͣͨͯ͡Έͫͤ·ͣ 
΄ͯͣͦͣ.  ʕ͔͙ͣ͊ͭͣ͊ͭ;͔͙ͫ͟ͻ ͔͚ͤͪͦͤ͊ͯ͊͟ͻΣ ͔͙͙ͭͦͪ ͔͔͔͔͙ͨͪͣ͗͊ͣͦͫͭ 
 ͙͍͍͚͊ͤͭͦͦ͟ ͔͙͙ͭͦͪ ͙͔͚ͨͪͣͫͤͦ ͍͙͙ͨͪͦͦ͒ͣͦͫͭ ό͙ͦͨͫ·͍͔͊ͭͫΎ ͔͙ͭͣ 
͗  ͔͍͔͙ͯͪ͊ͤͤΎ͙ͣύΣ ͔͙͍ͦͭͤ͟͟͡͡·͔ Ύ͍͔͙ͤ͡Ύ ͙ͭͪ͊͒ͼ͙ͦͤͤͦ ͙ͯ͘;͙͊ͫ͡Έ 
 ͍ͪ͊ͣ͊͟ͻ ͭ͊͟ ͤ͊͘·͍͔͎͊ͣͦͦ ζ͙͒ͺͺ͙͎ͯͦͤͤͦͦ͘ ͨ ͙͙͔͙ͪ͋͗ͤ͡Ύη. ˹ ͍ͦ͊Ύ 
͔͙ͣ͊ͭͣ͊ͭ;͔ͫ͊͟Ύ ͔ͣͦ͒͡Έ ͔ͨͪ͒ͫ͊͘͟·͍͔͊ͭ  ͙͍ͨͦͦ͘͡Ύ͔ͭ ͙͔͍ͫͫ͒ͦ͊ͭ͡Έ 
Ύ͍͔͙ͤ͡ΎΣ ͔͍ͤͦͣͦ͗ͤ͘·͔  ͍ͪ͊ͣ͊͟ͻ ͙ͭͪ͊͒ͼ͙͎ͦͤͤͦͦ ͙͙͔͙ͨͪ͋͗ͤ͡Ύ.  ʕ
;͙͊ͫͭͤͦͫͭΣ ͍͙͍͔͙͔ͦͤͤͦͤ͘͟ ͎͊ͣͣ͊-͙ͪͭͣ͊ ͎͍͚ͣͦͦͦ͘ ͙͍͙͊ͭͤͦͫͭ͟  ͍
͙͔ͨͦ͒ͫͫͭͣ͊ͻ  ͔͔͚ͫͪ͊ͪ͗ͤͤͦ͘ ͔ͫͭΈΌ ͍ͫΎ͔͚͘Σ ͙ͭ͊͟ͻ ͊͟͟ ͙͔ͪͭ͘͡Έͤ͊Ύ 
ͦͤ͊͘ ͟ ͦͪ· ͎ ͍͎ͦͦͤͦͦ͡ ͣ ͎ͦ͊͘ ͟ ͦ΄͙͟ ͙͙͡ ͎ ͙ͨͨͦ͊ͣͨ͟ ͣ ·΄͙.

ʇʨʝʜʩʢʘʟʘʥ ʥʦʚʳʡ ʪʠʧ ʨʠʪʤʦʚ ʤʦʟʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʪʢʘʥʷʭ ʩ 

ʨʘʟʨʝʞʝʥʥʦʡ ʩʝʪʴʶ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ

˥ͦ͋͊͡͡Έͤ·͔ ͔ͦ͋͊͟͡-
͙ͤΎ ͍ ͭ͊ͤ͟Ύͻ ͎ͣͦ͊͘ ͤ͊ 
͙ͪ͊͘͡;͚ͤͦ ͎͙͔ͯ͋ͤ͡
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Stepanov R., Podtaev S. Phase inversion of skin temperature

oscillations under the influence of local heating. Journal of Thermal

Biology. 2025. V. 131. Article no. 104200.

ʇʨʦʚʝʜʝʥ ʮʠʢʣ ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʟʫʯʝʥʠʝ ʨʝʘʢʮʠʠ ʢʦʞʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʪʝʩʪʳ. 

ʆʙʥʘʨʫʞʝʥʦ ʠʟʤʝʥʝʥʠʝ ʬʘʟ r ʠ ʘʤʧʣʠʪʫʜʳ ʢʦʞʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʚʳʟʚʘʥʥʦʝ ʣʦʢʘʣʴʥʳʤ ʥʘʛʨʝʚʦʤ. 

ʆʙʥʘʨʫʞʝʥ ʵʬʬʝʢʪ ʠʥʚʝʨʩʠʠ ʬʘʟʳ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʣʦʢʘʣʴʥʦʛʦ ʥʘʛʨʝʚʘ

ʊʝʤʧʝʨʘʪʫʨʫ ʢʦʞʠ ʠʟʤʝʨʷʣʠ ʥʘ ʣʘʜʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʜʠʩʪʘʣʴʥʳʭ ʬʘʣʘʥʛ ʫʢʘʟʘʪʝʣʴʥʦʛʦ, ʩʨʝʜʥʝʛʦ ʠ ʙʝʟʳʤʷʥʥʦʛʦ 

ʧʘʣʴʮʝʚ ʣʝʚʦʡ ʨʫʢʠ (ʧʨʠʤʝʨ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ). ɺ ʥʘʪʠʚʥʳʭ 

ʫʩʣʦʚʠʷʭ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʢʦʞʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʩʝʭ 

ʧʘʣʴʮʝʚ ʠʤʝʶʪ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ ʠ ʩʢʦʨʨʝʣʠʨʦʚʘʥʳ 

ʤʝʞʜʫ ʩʦʙʦʡ. ɺʦ ʚʨʝʤʷ ʥʘʛʨʝʚʘ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʢʦʞʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʫʢʘʟʘʪʝʣʴʥʦʛʦ ʧʘʣʴʮʘ ʩʥʘʯʘʣʘ ʫʤʝʥʴʰʘʝʪʩʷ, ʥʦ ʧʨʠ 
ʧʝʨʝʭʦʜʝ ʯʝʨʝʟ 37ϲʉ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ ʦʪʨʠʮʘʪʝʣʴʥʦʡ 

ʢʦʨʨʝʣʷʮʠʝʡ ʧʦ ʦʪʥʦʰʝʥʠʝ ʢ ʜʚʫʤ ʜʨʫʛʠʤ ʧʘʣʴʮʘʤ (ʵʬʬʝʢʪ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʥʘ ʚʝʡʚʣʝʪ ʩʧʝʢʪʨʦʛʨʘʤʤʘʭ). 
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ƋƩƯƶƮƲǁƱƮ ƹƮưƼƴǅƻƩƻǄ ƽƼƶƭƩƵƮƶƻƩƴǅƶǄƾ ƱƺƺƴƮƭƷƫƩƶƱƲ

2.3.1.4. ʄʝʭʘʥʠʢʘ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʫʩʪʦʡʯʠʚʦʝ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨ ʠ ʧʦʥʠʞʝʥʥʦʡ ʫʷʟʚʠʤʦʩʪʠ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʚʦʟʤʦʞʥʳʤ ʚʥʝʰʥʠʤ ʠ ʚʥʫʪʨʝʥʥʠʤ 

ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤ ʬʘʢʪʦʨʘʤ ʧʨʠʨʦʜʥʦʛʦ ʠ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ
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Krivosheev, A.; Kambur, D.; Turov, A.; Belokrylov, M.; Konstantinov, Y.; Agliullin, T.; 

Lipatnikov, K.; Barkov, F. A Novel Method for the Processing of Optical Frequency 

Domain Reflectometry Traces. Optics 2025, 6, 40. https://doi.org/10.3390/opt6030040

ʆʧʪʠʯʝʩʢʘʷ ʨʝʬʣʝʢʪʦʤʝʪʨʠʷ ʚ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ ̫ ʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʢʣʶʯʝʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʝʥʩʦʨʠʢʠ. ʀʟʚʝʩʪʥʳʝ ʤʝʪʦʜʳ 

ʰʫʤʦʧʦʜʘʚʣʝʥʠʷ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ, ʪʘʢʠʝ ʢʘʢ ʵʤʧʠʨʠʯʝʩʢʘʷ 

ʤʦʜʦʚʘʷ ʜʝʢʦʤʧʦʟʠʮʠʷ, ʯʘʩʪʦʪʥʘʷ ʬʠʣʴʪʨʘʮʠʷ ʠ ʜʠʥʘʤʠʯʝʩʢʦʝ 

ʫʩʨʝʜʥʝʥʠʝ ʘʢʪʠʚʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʝʡ, ʩʛʣʘʞʠʚʘʶʪ ʩʠʛʥʘʣ, ʥʦ 

ʚʥʦʩʷʪ ʦʰʠʙʢʠ ʚ ʝʛʦ ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʠʟʤʝʥʷʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʠʢʦʚ ʦʪʨʘʞʝʥʠʷ ʠ ʠʩʢʘʞʘʷ ʫʨʦʚʝʥʴ ʦʙʨʘʪʥʦʛʦ 

ʨʘʩʩʝʷʥʠʷ. 

ʇʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʩʥʠʞʝʥʠʷ h ʫʤʘ ʥʘ ʯʘʩʪʦʪʥʳʡ ʨʝʬʣʝʢʪʦʛʨʘʤʤʝ ʩ 

ʧʦʤʦʱʴʶ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ɻʣʣʠʧʪʠʯʝʩʢʦʡ ʜʫʛʦʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢʘʢ ʚ ʦʙʣʘʩʪʷʭ ʩ ʢʦʥʪʨʘʩʪʥʳʤʠ ʦʙʨʘʪʥʳʤʠ 

ʦʪʨʘʞʝʥʠʷʤʠ, ʪʘʢ ʠ ʙʝʟ ʥʠʭ, ʩ ʥʫʣʝʚʳʤ ʠʩʢʘʞʝʥʠʝʤ ʧʠʢʦʚ 

ʬʨʝʥʝʣʝʚʩʢʦʛʦ ʦʪʨʘʞʝʥʠʷ ʠ ʩ ʥʫʣʝʚʦʡ ʦʰʠʙʢʦʡ ʟʘʪʫʭʘʥʠʷ ʚ 

ʦʙʣʘʩʪʷʭ ʙʝʟ ʬʨʝʥʝʣʝʚʩʢʠʭ ʦʪʨʘʞʝʥʠʡ.

ʇʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʦʧʪʠʯʝʩʢʦʡ ʨʝʬʣʝʢʪʦʤʝʪʨʠʠ ʚ 

ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ (OFDR)

ʈʠʩʫʥʢʠ ʩʚʝʨʭʫ ʧʦʢʘʟʳʚʘʶʪ 

ʦʙʨʘʙʦʪʢʫ ʝʜʠʥʠʯʥʦʛʦ 

ʦʪʨʘʞʘʶʱʝʛʦ ʩʦʙʳʪʠʷ, ʨʠʩʫʥʦʢ 

ʩʧʨʘʚʘ ʧʦʢʘʟʳʚʘʝʪ ʧʨʠʥʮʠʧ 

ʘʧʨʦʢʩʠʤʘʮʠʠ ʩʠʛʥʘʣʘ ʨʵʣʝʝʚʩʢʦʛʦ 

ʨʘʩʩʝʷʥʠʷ.
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ˤ͔͚͊͗ͤ΄͙͔ ͔ͪͯ͘͡Έͭ͊ͭ· ͙ͨͪ͊͒ͤ͟͡·ͻ ͙ ͔͍͙͚ͫͫ͒ͦ͊ͤ͡

2.3.1.2. ˸͔ͻ͙͊ͤ͊͟ ͙͙͗͒ͦͫͭ͟Σ ͎͊͊͘  ͙ ͨ͊ͣ͘͡·Σ 

͎ͣͤͦͦͺ͊ͤ͘·ͻ  ͙ ͔͙͔ͤ͒͊͡Έͤ·ͻ ͔ͫͪ͒Σ ͔ͣͻ͙͊ͤ͊͟ 
͎͔͙ͦͪͤΎΣ ͔͒ͭͦͤ͊ͼ͙͙ ͙  ͍ ͪ͘·͍͊

2.3.1.3. ˸͔ͻ͙͊ͤ͊͟ ͔͒ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ  ͙ ͪ͊ͪͯ͘΄͔͙ͤΎ 

͔͙͍ͣ͊ͭͪ͊ͦ͡Σ ͔ͫͪ͒Σ ͙͔͙͚͒͘͡Σ ͦͤͫͭͪͯ͟͟ͼ͙͚Σ ͔͙͚ͫͦͦͪͯ͗ͤ  ͙
͙͔ͭͪ͋ͦͭͻ͙ͤ;͔͙ͫ͟ͻ ͙͔ͫͫͭͣ ͙ͨͪ ͔ͣͻ͙͊ͤ;͔͙ͫ͟ͻ ͎ͤ͊ͪͯ͊͘͟ͻΣ 
͍͔͚͍͙͙ͦ͒ͫͭ͘ ͺ͙͙͘;͔͙ͫ͟ͻ ͔͚ͨͦ͡  ͙ͻ͙͙ͣ;͔͙ͫ͟ ͙͍͊ͭͤ͟·ͻ 
͔ͫͪ͒
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ʊʘʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʝʨʝʭʦʜ ʦʙʲʝʢʪʘ ʥʘʙʣʶʜʝʥʠʷ ʚ 

ʘʚʘʨʠʡʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪ ɹʚʳʟʚʘʥʦ 

ʪʘʷʥʠʝʤ ʛʨʫʥʪʦʚ ʢʨʠʦʣʠʪʦʟʦʥʳ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʠ ʨʘʟʚʝʨʥʫʪʘ ʥʘ ʧʠʣʦʪʥʦʤ ʦʙʲʝʢʪʝ ʚ ʛ. ʗʢʫʪʩʢʝ ʩʠʩʪʝʤʘ 

ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ

G. Gusev, V. Yepin, R. Tsvetkov, Modeling of deformed state of a group

of buildings in conditions of thawing permafrost soils, Procedia Structural

Integrity, Volume 72, 2025, Pages 458-463, ISSN 2452-3216, 

https://doi.org/10.1016/j.prostr.2025.08.127.

ʉʠʩʪʝʤʘ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʪʝʢʫʱʝʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʠʟʤʝʨʝʥʥʳʭ ʧʦʢʘʟʘʥʠʡ 

ʬʠʢʩʠʨʫʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʉʠʩʪʝʤʘ ʩʙʦʨʘ ʜʘʥʥʳʭ 

ʨʘʙʦʪʘʝʪ ʢʨʫʛʣʦʩʫʪʦʯʥʦ, ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʢ ʧʦ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, ʪʘʢ ʠ ʯʝʨʝʟ 

ʀʥʪʝʨʥʝʪ. 

ʉʠʩʪʝʤʘ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʫʩʣʦʚʠʷʤ 

ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʜʘʪʯʠʢʠ ʠʟʤʝʨʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʦʩʘʜʦʢ ʩʦʦʨʫʞʝʥʠʷ, ʠʥʢʣʠʥʦʤʝʪʨʳ, ʪʝʨʤʦʤʝʪʨʳ, 

ʜʘʪʯʠʢʠ ʢʦʥʪʨʦʣʷ ʚʣʘʞʥʦʩʪʠ ʠ ʪʦʯʢʠ ʨʦʩʳ. 
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ʈʘʟʨʘʙʦʪʘʥʘ ʦʧʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʩʠʥʭʨʦʥʥʦʡ ʜʚʫʩʪʦʨʦʥʥʝʡ ʣʘʟʝʨʥʦʡ ʫʜʘʨʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʪʦʥʢʦʩʪʝʥʥʳʭ ʣʦʧʘʪʦʢ ɻʊɼ

Bartolomei, M., Kudryashev, I., Sabirov, R., Korsunsky, A. Numerical

investigation of residual stresses on a thin blade edge after double-

sided symmetric laser shock peening // Frattura edIntegrit¨Strutturale.

- 2025. - Vol. 72. - P. 26-33. https://doi.org/10.3221/IGF-ESIS.72.03

 ʕˮ ˸˿ ˿̂ ͪ ˻˾ ˢ ˹ͪ ͔͙͍͊ͦ͊ͤ͊͘͡ ͯ ͍ͫͭ͊ͤͦ͊͟ ͒ ͡Ύ 
͙ͫͤͻ͚ͪͦͤͤͦ ͍͔͚͒ͯͫͭͦͪͦͤͤ ͔͚͊ͪͤͦ͘͡ ͚ͯ͒͊ͪͤͦ 
͙ͦ͋ͪ͊͋ͦͭ͟Σ ͙ͫ͟͡Ό;͊Ό΅͊Ύ ͺ͙͔͔͙͔ͦͪͣͦͣͤͤ͘ 
͔ͭͦͤͦͫͭͤͤ͟·ͻ ͔͔͚͒ͭ͊͡  ͙ ͍͙͍͔͙͔ͦͤͤͦͤ͘͟ 
͔͎͙ͤ͋͊ͦͨͪ͡Ύͭͤ·ͻ ͪ ͊ͫͭΎ͎͙͍͊Ό΅͙ͻ ͤ ͊ͨͪΎ͔͙͚͗ͤ ͤ  ͊
͍͔ͨͦͪͻ͙ͤͦͫͭ ͔͙͒ͭ͊͡Φ ˾͊ͪ͊͋ͦͭ͊͘͟ ͊ͭͯ͊͟͡Έͤ͊ ͒͡Ύ 
͍͙͊͊ͼ͙͎ͦͤͤͦͦ ͒ ͍͙͎͔͔͔͙͊ͭͫͭͪͦͤ͡Ύ ͙ ͨ ͔ͪ͒ͤ͊ͤ͊͘;͔ͤ͊ 
͒͡Ύ ͯͨͪͦ;͔͙ͤͤΎ ͙ͭͦͤ͟ͻ ͪͦͣͦ͟͟ ͦͨ͊ͭͦ͟͡ ˥́Φ˨

ɺʥʝʰʥʠʡ ʚʠʜ ʠ ʦʩʥʦʚʥʳʝ 

ʫʟʣʳ (ʚʠʜ ʙʝʟ ʟʘʱʠʪʥʦʛʦ 

ʢʦʞʫʭʘ): 1 ï ʦʧʪʠʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʛʦʣʦʚʘ; 2 ï 

ʭʦʤʫʪ, 3 ï ʧʣʘʪʬʦʨʤʘ, 4 ï 

ʧʨʠʟʤʘ ʥʘ ʩʪʦʡʢʝ, 5 ï 

ʫʩʪʨʦʡʩʪʚʦ ʣʠʥʝʡʥʦʡ 

ʨʝʛʫʣʠʨʦʚʢʠ, 6 ï ʟʝʨʢʘʣʘ, 7 ï 

ʛʦʥʠʦʤʝʪʨʳ, 8 ï ʧʦʚʦʨʦʪʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʨʝʛʫʣʠʨʦʚʢʠ 

͙͔͔̉ͫͤͤͦ͡ ͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡ ͍͔͙ͨͦ͒ͭͪ͒ͦ͡ 
Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͎͒͊ͤͤͦͦ ͫͨͦͫͦ͋͊  ͙ ͍͙ͨͦͦͦ͘͡͡ 
ͫͺ͙͍ͦͪͣͪͦ͊ͭΈ ͒͡Ύ ͔͎ͤͦ ͋͊ͯ͘ ͒͊ͤͤ·ͻ ͔͙͍ͪ͗ͣͦ 
͔͚͊ͪͤͦ͘͡ ͚ͯ͒͊ͪͤͦ ͙ͦ͋ͪ͊͋ͦͭ͟Σ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙ͻ 
͙ͦͨͭͣ͊͡Έ͔ͤͦ ͔ͨͦ͡ ͦͫͭ͊ͭͦ;ͤ·ͻ ͤ͊ͨͪΎ͔͙͚͗ͤ  ͍
͙ͦ͋͊ͫͭ͡ ͟ ͙ͪͦͣ͟ ͡ ͙ͦͨ͊ͭ͟.

ʇʦʜʙʦʨ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʞʠʤʦʚ 

ʜʚʫʩʪʦʨʦʥʥʝʡ ʦʙʨʘʙʦʪʢʠ 

ʀʣʣʶʩʪʨʘʮʠʷ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʣʘʟʝʨʥʦʛʦ 

ʫʜʘʨʘ ʧʦ ʢʨʦʤʢʝ ʣʦʧʘʪʢʠ
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˽͙ͯ͋͊͟͡ͼ͙ͦͤͤ͊Ύ ͙͍͊ͭͤͦͫͭ͟Έ ͙ ˾ˮ˨

пс҈

͙͔͔͙͚ͦ͋ͪͭͤ͘

4
͍͙͔͔ͫ͒ͭ͡Έ͍ͫͭ
ͤ͊ ͎ͨͪͦͪ͊ͣͣ·

12
͙ͦ͟͡;͔͍ͫͭͦ
͙ͨͯ͋͊͟͡ͼ͙͚

594
͍ ͗ͯͪͤ͊͊͡ͻ
vм ͙vн

тт
Q

53%

1.23 ͤ ͊ ;͔͡Φͫͭ͊ͭΈ͙Σ ͎ͣͦͤͦͪ͊ͺ͙͙Σ 
͙͔͒ͫͫͪͭ͊ͼ͙͙Σ ͔͙ͭͫ͘· ͙ 
ͭͪͯ͒· ͦͤ͟ͺ͔͔ͪͤͼ͙͚

0.6р ͤ͊ ;͔͡Φ2.65 ͤ ͊ ;͔͡Φ

ͤ͊ͯ;ͤ·ͻ
͔͚ͫͭ͊ͭ

омм
͔͚ͫͭ͊ͭ ͍

WoS ͙ Scopus

144

37

мΦн ͤ͊ ;͔͡ΦлΦрс ͤ͊ ;͔͡ΦнΦо ͤ͊ ;͔͡Φ (2024)

ʠʟ ʥʠʭ ʠʟ ʥʠʭ

ʠʟ ʥʠʭ



˽͙ͯ͋͊͟͡ͼ͙ͦͤͤ͊Ύ ͙͍͊ͭͤͦͫͭ͟Έ

Bochkarev S.A. Lekomtsev S.V. Parametric analysis of free vibration of a straight truncated layered conical 
shell containing a quiescent fluid // Thin-Walled Structures. τ2025. τVol. 214. τArt. no. 113373..

10.4 Scopus
CiteScore

1.63 SCImago
SJR

6.6 Web of Science
JCR

Anton Y. Beliaev, Roman I. Izyumov, Alexander L. Svistkov, Stability loss of a thin subsurface layer as a 
result of stresses caused by the distributed electric charge, European Journal of Mechanics - A/Solids, 
Volume 111, 2025, 105585.

8.2 Scopus
CiteScore

1.15 SCImago
SJR

4.2 Web of Science
JCR

Matveenko V.P., Bochkarev S.A. Lekomtsev S.V. Thermoaeroelastic stability of functionally graded 
truncated conical shells // Acta Astronautica. τ2026. τVol. 239. τP. 128ς136.

7.3 Scopus
CiteScore

1.28 SCImago
SJR

3.4 Web of Science
JCR

оу



ˮ˸˿˿ ˽̅ˮ̇ %
WOS ˤ͔͎ͫͦ 101 ˤ͔͎ͫͦ 205 49,27

Q1 34 Q1 49 69,39
Q2 25 Q2 39 64,10

Scopus ˤ͔͎ͫͦ 144 ˤ͔͎ͫͦ 303 47,52
Q1 42 Q1 75 56,00
Q2 35 Q2 63 55,56

WoS ͙ ͙͡ Scopus ˤ͔͎ͫͦ 144 ˤ͔͎ͫͦ 315 45,71

ˣ͔͡·͚ ͙ͫͨͫͦ͟ˤ͔͎ͫͦ 161 ˤ͔͎ͫͦ 414 38,89
̂ˣ˿м 65 ̂ˣ˿м 94 69,15
̂ˣ˿н 34 ̂ˣ˿н 116 29,31

ˤˢ˴ ˤ͔͎ͫͦ 108 ˤ͔͎ͫͦ 359 30,08
˴м 19 ˴м 98 19,39
˴н 24 ˴н 102 23,53

RSCI ˤ͔͎ͫͦ 49 ˤ͔͎ͫͦ 196 25,00

̒͒ͪͦ ˾ˮ˹̇ˤ͔͎ͫͦ 170 ˤ͔͎ͫͦ 438 38,81

˾ˮ˹̇ ˤ͔͎ͫͦ 471 ˤ͔͎ͫͦ 1132 41,61

˴͊;͔͍ͫͭͦ ͙ͨͯ͋͊͟͡ͼ͙͚ 
ͨͦ ͍͔͔͙ͫ͒ͤΎͣ 
elibrary.ru
(23.01.2026)
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Elsevier ͦ ͙͍ͨͯ͋ͦ͊͟͡͡ ͦ ;͔͔͚ͪ͒ͤͦ ͔͚͙͎ͪͭͤ 

2% ͙͔͔ͤ͊͋ͦ͡ ͼ͙͙͔ͭͪͯͣ·ͻ ͯ;͔ͤ·ͻ ͙ͣͪ͊ 
(World's Top 2% Scientists) ͘ ͊2024 ͎ͦ͒  ͍ͫ͊ͣ·ͻ 
ͪ͊ͤ͘·ͻ ͦ ͋͊ͫͭ͡Ύͻ ͤ ͙͊ͯ͟. 

˾͔͚͙͎ͭͤ ͍͔ͫͦͫͭ͊ͤ͡ ͤ ͍͔͊ͦͫͤͦ ͒͊ͤͤ·ͻ Scopus  ͫ
͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͍͔ͫͻ ͨͪͦͺ͙͔͚͡ ͍͍͊ͭͦͪͦ ͨ  ͦ
ͫͦͫͭͦΎ͙ͤΌ ͤ  ͊1 ͊ ͍͎ͯͫͭ͊ 2025 ͎ͦ͒͊.

 ʕͫ ͙ͨͫͦ͟ ͍ ͦ΄͙͡ 

236314 ͯ;͖ͤ·ͻ ͫ  ͍ͦ ͔͎ͫͦ ͣ ͙ͪ͊Σ 

     1070 ͙ ͤ͘ ͙ͻ ͙  ͘˾ ͙͙ͦͫͫΣ 

         18 ͙  ̂͘ ͪ͊͡Έ͎ͫͦͦ͟ ͦ ͔͔͙ͭ͒ͤ͡Ύ ˾ ˢ˹.

ˤ ͔͚͙͎͔ͪͭͤ н҈ ͙͔͔ͤ͊͋ͦ͡ ͼ͙͙͔ͭͪͯͣ·ͻ ͯ;͔ͤ·ͻ ͙ͣͪ͊

 ʕ͙ ͻ ;͙͔ͫ͡:

- ̑ ͙͚ͪ ˶ Έ͍͍͙ͦ; ˾ ͚͊ͻ͔ͪΣ ͎ . .ͤ .ͫ ͡ ͙͙͊͋ͦͪ͊ͭͦͪ ˨ ͙͙͙ͤ͊ͣ͟ ͙͔͒ͫͨͪͫͤ·ͻ ͫ ͙͔ͫͭͣ,

- ˻ ͔͎͡ x ͙͍͙ͦͪͫͦ; ˹ ͚͊ͣ͊ͪ͟Σ ͘ ͍͊. ͡ ͙͔͚͊͋ͦͪ͊ͭͦͪ ̅ ͙͙͘;͔͙ͫ͟ͻ ͦ ͍ͫͤͦ ͨ ͪͦ;͙ͤͦͫͭ
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˶ͯ;΄͙͚ ͔ͪͼ͔͔ͤͤͭ͘  ͙͔͒͊ͭ͘͡Έ͍ͫͭ͊ MDPI ͘ ͊ нлнп ͎ͦ͒

˴͙͍ͦͤͫͭ͊ͤͭͤͦ ͙͚̑ͪ ˢ͔͍͙ͫ͊ͤ͒ͪͦ͟͡;

41

˽͎͍͙ͦ͒ͦͭͦ͡ ͔ͪͼ͔͙͙ͤ͘ ͒͡Ύ ͪΎ͒͊ ͍͗ͯͪͤ͊ͦ͡ 
͙͔͒͊ͭ͘͡Έ͍ͫͭ͊Σ ͍ ͍ͦͫͤͦͤͦͣ Ήͭͦ ͋·͙͡ ζ{ŜƴǎƻǊǎη ͙ 
ζtƘƻǘƻƴƛŎǎηΦ

˽ͦ ͍ͫͦ͊ͣ͡ ͍͍ͪͯͦͦ͒ͫͭ͊͟ a5tLΣ Ή͔ͫͨͪͭ͟·Σ ͍ͤ͊͊ͤͤ͘·͔ 
ͯ͡;΄͙͙ͣΣ 
ζ͍·͔͒͡ΎΌͭͫΎ ͍͙ͫͦͣ ͙ͫ͟͡Ό;͙͔ͭ͡Έͤ·ͣ 
ͨͪͦͺ͔͙͙ͫͫͦͤ͊ͣͦͣ͘͡Σ ͔͙͔ͯͫͪ͒ͣ ͙ ͔ͨͪ͒͊ͤͤͦͫͭΈΌ ͔͒ͯ͡ 
͍͙͙ͪ͊ͭ͘Ύ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͔͍ͨͦͫͪ͒ͫͭͦͣ ͍͔͍͔͔ͫͦͪͣͤͤ·ͻ ͙ 
ͨͪͦ͒ͯͣ͊ͤͤ·ͻ ͔ͪͼ͔͙͚ͤ͘Φ ˮͻ ͙͍ͦͤͫͭͪͯͭͤ͟͟·͔ ͙ 
͔͙͋ͫͨͪͫͭͪ͊ͫͭͤ·͔ ͦͭ͘·͍· ͎͙͊ͪ͊ͤͭͪͯΌͭ ͙ͨͯ͋͊͟͡ͼ͙Ό 
͍·ͫͦͦ͊͟͟;͔͍͔ͫͭͤͤ·ͻ ͙ Ήͺͺ͔͙͍ͭͤ͟·ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡Σ ͊ 
͍͔͍͔͔͔ͫͦͪͣͤͤͦ ͔ͪͼ͔͙͍͙͔ͤͪͦ͊ͤ͘ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ 
͋·ͫͭͪͦͣͯ ͍͔͔͙ͤͫͤΌ ͙͔͔͙͚ͣͤͤ͘ ͙ ͔͔͋ͦ͡ ͋·͚ͫͭͪͦ 
͙ͨͯ͋͊͟͡ͼ͙͙ ͙͍ͤͤͦ͊ͼ͙ͦͤͤ·ͻ ͪ͊͋ͦͭηΦ



13-14 ͤ ͦΎ͋ͪΎ86ͯ;͙͍͊ͫͭͤͦ͟

˹͊ͯ;ͤ·͔ ͔͙ͣͪͦͨͪΎ͙ͭΎ

24-28 ͅ ͔͍ͪ͊͡Ύ320ͯ;͙͍͊ͫͭͤͦ͟

XXIV ˭ ͙ͣͤΎΎ ΄ͦ͊͟͡ ͨͦ ͔ͣͻ͙͔͊ͤ͟ 
ͫͨͦ͡΄ͤ·ͻ ͔ͫͪ͒

˿͔͒Έͣ͊Ύ ̊ͦ͊͟͡ ͣͦͦ͒͡·ͻ ͯ;͖ͤ·ͻ 

ζ˸͙͙͎ͦͤͭͦͪͤ ͙ͨͪͪͦ͒ͤ·ͻ ͙ 
͔ͭͻ͎͔ͤͦͤͤ·ͻ ͙͔ͫͫͭͣη

42

12-13 ͤ ͦΎ͋ͪΎ119ͯ;͙͍͊ͫͭͤͦ͟

˻ͭ;͖ͭͤ͊Ύ ͦͤ͟ͺ͔͔ͪͤͼ͙Ύ

ζ͔̅ͯͤ͒͊ͣͤͭ͊͡Έͤ͊Ύ ͔ͣͻ͙͊ͤ͊͟ ͍ ͍ͤͦ·ͻ 
͔͙ͣ͊ͭͪ͊͊͡ͻΣ ͦͤͫͭͪͯ͟͟ͼ͙ΎͻΣ 
͔ͭͻ͎͙ͤͦͦ͡Ύͻη



˹͊ͯ;ͤ·͔ ͔͙ͣͪͦͨͪΎ͙ͭΎ ͍͔ͫͦͣͫͭͤͦ ͫ ͙͍͔͙͔͙ͯͤͪͫͭͭ͊ͣ

43

8-10 ͦ ͭ͟Ύ͋ͪΎ101ͯ;͙͊ͫͭͤ͟

̊ͦ͊͟͡-ͦͤ͟ͺ͔͔ͪͤͼ͙Ύ

ζ̆ ̆̆IV ˸ ͔͙͊ͭͣ͊ͭ;͔͔ͫͦ͟ 
͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡ ͍ ͔͔͍͔ͫͭͫͭͤͤ·ͻ 
ͤ͊ͯ͊͟ͻη

1 ˥ͦ͡Έ͚͋ͪ͊ͻ ˩ Φ όˮ͙ͪ͊͘͡Έύ 2-мл ͙ΌͤΎ

ʇʦʛʦʚʦʨʠʤ ʦ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ (ʯʘʩʪʴ 1).

͙̉ͫͦ͡ ͫͯ͡΄͔͔͚͊ͭ͡Υ 47

2 ˥ͦ͡Έ͚͋ͪ͊ͻ ˩ Φ όˮ͙ͪ͊͘͡Έύ нр ͤͦΎ͋ͪΎ-п ͔͒͊͋ͪ͟Ύ

ʇʦʛʦʚʦʨʠʤ ʦ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ (ʯʘʩʪʴ 2).

͙̉ͫͦ͡ ͫͯ͡΄͔͔͚͊ͭ͡Υ 42

͙̇͟͡· ͔͟͡ͼ͙͚ ͙ͤͦͫͭͪ͊ͤͤ·ͻ ͯ;͖ͤ·ͻ ͍ ͪ͊ͣ͊͟ͻ ͔͍ͨͪͦͭͦ͟ ˸ˮ˥

1-3 ͦ ͭ͟Ύ͋ͪΎ130ͯ;͙͍͊ͫͭͤͦ͟

· ˤ͔͙͚ͫͪͦͫͫͫ͊͟Ύ ͦͤ͟ͺ͔͔ͪͤͼ͙Ύ ͫ 
͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͣ ͯ;͙͔͊ͫͭͣ 
ζ˽͔͙͔ͪͣͫ͟ ͎͙͙͙͒ͪͦ͒ͤ͊ͣ;͔͙͔ͫ͟ 
ͤ͊ͯ;ͤ·͔ ;͔͙ͭͤΎη



˨͙͔ͫͫͪͭ͊ͼ͙ͦͤͤ·͚ ͍͔ͫͦͭ ͙ ͙͊ͫͨͪ͊ͤͭͯͪ͊

ˤ΄͙͍͍ͦ͟ s . .˹ - ͟ . .ͅ- .ͣ .ͤ             ˴ ͍ͦͫͦ͟ ˸ . .s - ͟ . .ͅ- .ͣ .ͤ
˿͔͍͔͍ͪͦ͊ ˥ . .˿ - ͟ . .ͅ- .ͣ .ͤ             ˩ ͺ͔͍ͪͣͦ ˨ . .ʕ - ͟ . .ͅ- .ͣ .ͤ
˩͡Έ͙ͭ΅͔͍ ʕ . .s - ͟ . .ͅ- .ͣ .ͤ

͙͔͒ͫͫͪͭ͊ͼ͙͚
͊͘΅͙΅͔ͤͦ

8
͙͙͊ͤ͒͒͊ͭͫ͟͟ͻ 
͙͔͒ͫͫͪͭ͊ͼ͙͚

8
͒ͦͭͦͪͫ͊͟͟Ύ 
͙͔͒ͫͫͪͭ͊ͼ͙Ύ

0

˿͙͙ͦͭͪͯ͒ͤ͟ ˮ͙ͤͫͭͭͯͭ͊

͙͍͊ͫͨͪ͊ͤͭͦ
ͦ͋ͯ;͔͊ͭͫΎ

19

˨͙͔ͫͫͪͭ͊ͼ͙ͦͤͤ·͚ ͍͔ͫͦͭ ˨ ллпΦлосΦлм
ͨͦ ͊͘΅͙ͭ͊ͣ ͙͙͊ͤ͒͒͊ͭͫ͟͟ͻ ͙ ͙͒ͦͭͦͪͫ͟͟ͻ 

͙͔͒ͫͫͪͭ͊ͼ͙͚

ˢ͙ͫͨͪ͊ͤͭͯͪ͊ ͨͦ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ό
ζлмΦлсΦлмΦ ˸͔͙͊ͭͣ͊ͭ͊͟ ͙ ͔ͣͻ͙͊ͤ͊͟η

͙ͨͦͫͭͯͨͦ͡ 
͍ нлнр ͎ͦ͒ͯ

6

˹͍͔͙͊ͨͪ͊ͤ͡Ύ ͎͍͙ͨͦ͒ͦͭͦ͟

мΦмΦуΦ ˸͔ͻ͙͊ͤ͊͟ ͔͒ͺ͙͔͎ͦͪͣͪͯͣͦͦ ͍͖͎ͭͪ͒ͦͦ ͔ͭ͊͡
мΦмΦфΦ ˸͔ͻ͙͊ͤ͊͟ ͙͙͗͒ͦͫͭ͟Σ ͎͊͊͘ ͙ ͨ͊ͣ͘͡·

44



45



˴͍͊͒ͪͦ·͚ ͍ͫͦͫͭ͊

;͙͔ͫͤͤͦͫͭ͡Έ
͙͍ͫͦͭͪͯ͒ͤͦ͟

203
ͤ͊ͯ;ͤ·ͻ 
͙͍ͪ͊͋ͦͭͤͦ͟

117
͔͙͊͊͒ͣ͟͟
˾ˢ˹

1
͒ͦͭͦͪ͊͟ 
ͤ͊ͯ͟

22
͙͊ͤ͒͒͊ͭ͊͟
ͤ͊ͯ͟

66
ͣͦͦ͒͡·ͻ 
ͯ;͖ͤ·ͻ

51

56%19%43.5%

63.7 ͡ ͔ͭ пнΦф ͔ͭ͡43.7͔ͭ͡ ͒ͦ оф ͔ͭ͡

͍͔ͫ ͙͙ͪ͊͋ͦͭͤ͟Σ ͍͟͡Ό;͊Ύ ͍͔͙͔͔͚ͫͦͣͫͭͭ͡

46

;͔ͤ͡-ͦͪͪ͟Φ
˾ˢ˹

1



˻͍͙͔͋ͦͪͯ͒ͦ͊ͤ ͙ ͔͙ͣ͊ͭͪ͊͡Έͤ͊Ύ ͋͊͊͘ 

˽͔͙͔ͦͨͦͤͤ͡ ͨ ͊ͪ͊͟ ͦ ͍͙͋ͦͪͯ͒ͦ͊ͤΎ ͤ  ͊ͫ ͯͣͣͯ 4520839 ͪ ͯ͋.   

 ʕͭ ͦͣ ;͙͔ͫ͡ ͙  ͍͘ ͔ͤ͋Ό͔͒͗ͭͤ·ͻ ͫ ͔͍ͪ͒ͫͭ ͤ  ͊1569749 ͪ ͯ͋. (35%) 
 
˿͔͊ͣͦ ͒ ͎ͦͪͦͦͫͭͦΎ΅͔͔: ͔ͦͣͨͭ͟͟͡  ͫ ͙͔ͫͭͣ· ͙͙͎ͣͦͤͭͦͪͤ͊ 2 456 636 ͪ ͯ͋.

47



˸͍͔͔͊ͭͤͦ͟ ʕ ͔͙͚͊ͪ͡ ˽ ͍͍͙͊ͦ͡;

˽͔͙͙ͪͣ ͙ ͎ͤ͊ͪ͊͒· 

48

˽͔͙ͪͣΎ ˾ˢ˹ ͙͔͙ͣͤ ͔͙͊͊͒ͣ͊͟͟ ˢΦˢΦ ˮ͡ΈΌ΄͙ͤ͊ ͍ 
͙ͦ͋͊ͫͭ͡ ͔ͣͻ͙͙͊ͤ͟ ͔͒ͺ͙͔͎ͦͪͣͪͯͣͦͦ ͍͔͎ͭͪ͒ͦͦ ͔ͭ͊͡



˽͔͙͙ͪͣ ͙ ͎ͤ͊ͪ͊͒· 

49

͙̅ͪ͟ ˽͔ͭͪ ˥͍͙ͦͭͦ͋ͦ͡; ˹͚͊ͣ͊ͪ͟ ˻͔͎͡ ˣ͙͍͙ͦͪͫͦ;

˽͙͍͔ͪͫͦͤͦ ͍͙͔͊ͤ͘ ζ˽ͦ;͖ͭͤ·͚ ͙ͪ͊͋ͦͭͤ͟ ͙ͤ͊ͯ͟ ͙ 
͍·͙ͫͦ͟ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ˾͙͚͚ͦͫͫͫͦ͟ ͔͔̅͒ͪ͊ͼ͙͙η ͙ 
͍ͪͯ;͔ͤ ͨͦ;͔ͭͤ·͚ ͤ͊͘͟

ˣ͎͊ͦ͒͊ͪͤͦͫͭ͡Έ ˸ ͙͙͔͍ͤͫͭͪͫͭ͊ ͙ͤ͊ͯ͟ ͙ ͍·ͫ΄͔͎ͦ 
͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ˾͙͚͚ͦͫͫͫͦ͟ ͔͔̅͒ͪ͊ͼ͙͙ ͊͘ ͎͙͊ͫͯ͘͡ ͍ 
ͫͺ͔͔ͪ ͤ͊ͯ;͚ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͙ ͍͔͒ͦ͋ͪͦͫͦͫͭͤ·͚ ͭͪͯ͒ 



ƝƹƱƳ ƘƮƻƹ ƌƷƻƴƷƪƷƫƱǀ ƚƼƾƩƶƷƫƺƳƱƲ ƉƶƭƹƮƲ ƖƱƳƷƴƩƮƫƱǀ

˽͔͙͙ͪͣ ͙ ͎ͤ͊ͪ͊͒· 

50

˽͔͙ͪͣΎ ˽͔͎ͪͣͫͦͦ͟ ͪ͊͟Ύ I ͫ ͔͔͙ͭͨͤ 
͊͘ ͯ͡;΄ͯΌ ͤ͊ͯ;ͤͯΌ ͪ͊͋ͦͭͯ ͍ ͙ͦ͋͊ͫͭ͡ ͺ͙͙ͦ͘͟-

͔͙ͣ͊ͭͣ͊ͭ;͔͙ͫ͟ͻ ͤ͊ͯ͟

͊͘ ͤ͊ͯ;ͤͯΌ ͪ͊͋ͦͭͯ ζ˭͊͒͊;͙ ͎͔ͦͺ͙͙͘;͔͚ͫͦ͟ 
͎͙͙͙͙͒ͪͦ͒ͤ͊ͣ͟ - ͦ ͭ ͎ͦ͋͊͡͡Έͤ·ͻ ͣ͊ͫ΄͍ͭ͊͋ͦ ͒ͦ 
ͣ͊ͫ΄ͭ͊͋͊ ͎ͦͪͦ͒͊η



˿͍͔ͦͭ ͣͦͦ͒͡·ͻ ͯ;͔ͤ·ͻ 

͙͙̏ͫͯͪͫ͟͟ ΄ͦ͟͡Έ͙͍ͤͦ͟ ͍ 
ˮ˸˿˿ ̂ͪ˻ ˾ˢ˹

р Ή͙͚ͫͯͪͫ͟͟мрн ͯ;͔͙ͤ͊͟

51



˸͔͒ͨͯͤͭ͟

52

;͔͡Φ
1076

ͺ͙ͨͪͦ͘ͼ͔͒ͯͪ

287
͙͍͙͍͙ͨͪ͟

173
͍ͭͪ͊ͣ ͤ͊ ͪ͊͋ͦ;͔ͣ 

͔͔ͣͫͭ

0
͙ͤΆ͔͟ͼ͙͚

348ʦʙʨʘʪʠʣʠʩʴ

ʋʌʆ

ʋɺʏ

ʄʘʛʥʠʪ

ʉʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ  390 ʯʝʣ.

ʆʈɺʀ 207 ʯʝʣ.

ʆʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʳʡ 

ʘʧʧʘʨʘʪ 168 ʯʝʣ.

ʇʨʦʯʠʝ 138 ʯʝʣ.

ʉʫʤʤʘʨʥʦ, ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ 

ʦʙʨʘʱʝʥʠʡ

ɽʞʝʜʥʝʚʥʳʡ ʧʨʝʜʨʝʡʩʦʚʳʡ ʤʝʜʦʩʤʦʪʨ ʚʦʜʠʪʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʦʜʠʪʝʣʷ ʘʚʪʦʙʫʩʘ



˿ͨͦͪͭ

ʉʧʘʨʪʘʢʠʘʜʘ ʧʘʤʷʪʠ 

ɸ.ʌ. ʉʠʜʦʨʦʚʘ ʠ ɸ.ɸ. ʇʦʟʜʝʝʚʘ  

ʀʞʝʚʩʢ 

53

ʂʫʙʦʢ ʉʧʘʨʪʘʢʠʘʜʳ ʩʥʦʚʘ ʚ ʇʝʨʤʠ 

ʍʍʢʦʥʬʝʨʝʥʮʠʷ 

ʆʙʲʝʜʠʥʝʥʥʦʛʦ ʫʯʝʥʦʛʦ 

ʩʦʚʝʪʘ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, 

ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʤʝʭʘʥʠʢʝ 

ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʩʦʨʝʚʥʦʚʘʥʠʷ ʧʦ 

ʰʘʭʤʘʪʘʤ, ʥʘʩʪʦʣʴʥʦʤʫ 

ʪʝʥʥʠʩʫ ʠ ʣʳʞʥʳʤ ʛʦʥʢʘʤ

13-15 ʤʘʨʪʘ 2026 ʛ. ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ ʚ ʇʝʨʤʠ



ƘƴƩƶǄ ƶƩ 2026 ƬƷƭ

˽ͦ͒͊ͤ· о ͊͘Ύ͍͙͟ ͤ͊ ͍ͤͦ·͔ ͔ͣͦͦ͒͗ͤ͡·͔ ͙͙͊͋ͦͪ͊ͭͦͪ͡ ό͔͗͒ͣΧΦΦύ

˶͙͊͋ͦͪ͊ͭͦͪΎ ͔ͣͻ͙͙͊ͤ͟ 
͔͔͙͍ͨͪͫͨͭͤ͟·ͻ ͙͍͍͔ͨͪͦͦ͒ͫͭͤͤ͘·ͻ 
͔ͭͻ͎͙͚ͤͦͦ͡  ό͍͊͘Φ ͊͋͡Φ ˮ͘Ό͍ͣͦ͊ ˢΦ̑Φύ

˶͙͊͋ͦͪ͊ͭͦͪΎ ͙ͦͨͭ;͔͚ͫͦ͟ 
͔ͪͺ͔͔͙͙ͭͦͣͭͪ͟͡ ό͍͊͘Φ ͊͋͡Φ 
˴͙ͦͤͤ ̑ΦˢΦύ

˶͙͊͋ͦͪ͊ͭͦͪΎ ͔ͣͻ͙͙͊ͤ͟ 
͙͎͙͋ͦͦ͡;͔͙ͫ͟ͻ ͫͭͪͯͭͯͪ͟ ό͍͊͘Φ 
͊͋͡Φ ˹͙͙ͭ͟Ό͟ ˢΦ˿Φύ

54

ʅʘ 2026 ʛʦʜ ʚʳʜʝʣʝʥʦ 8 ʤʝʩʪ ʚ ʘʩʧʠʨʘʥʪʫʨʫ



ƘƴƩƶǄ ƶƩ 2026 ƬƷƭ 

25-нт ͣ͊ͪͭ͊
ˤ͔͙͚ͫͪͦͫͫͫ͊͟Ύ ͦͤ͟ͺ͔͔ͪͤͼ͙Ύ ζ˸͔ͻ͙͊ͤ͊͟ ͍ ͍ͤͦ·ͻ ͔͙ͣ͊ͭͪ͊͊͡ͻΣ 
ͦͤͫͭͪͯ͟͟ͼ͙ΎͻΣ ͔ͭͻ͎͙ͤͦͦ͡ΎͻηΣ ͍ͨͦͫΎ΅͔ͤͤ͊Ύ млл-͔͙ͭ͡Ό ͫͦ ͒ͤΎ 
͔͙ͪͦ͗͒ͤΎ ;-ͦͪͪ͟͡Φ ˢ˹ ˿˿˿˾ ˽͔͔͍ͦ͒͊͘ s ΦˢΦ  

55

28 ʤʘʨʪʘ

 

100 ʣʝʪ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʇʦʟʜʝʝʚʘ ɸʣʝʢʩʘʥʜʨʘ ɸʣʝʢʩʘʥʜʨʦʚʠʯʘ



ƘƴƩƶǄ ƶƩ 2026 ƬƷƭ 

26-ну ͣ͊Ύ
˸͔͗͒ͯͤ͊ͪͦ͒ͤ͊Ύ ͦͤ͟ͺ͔͔ͪͤͼ͙Ύ 
ζ˻͙ͨͭ;͔ͫ͊͟Ύ ͔ͪͺ͔͔͙ͭͦͣͭͪ͟͡ΎΣ ͔͎͙ͣͭͪͦͦ͡Ύ ͙ 
͔͙ͫͤͫͦͪ͊͟ -нлнсη

III Ήͭ͊ͨ ͍·͔͙ͨͦͤͤ͡Ύ ͔ͨͪͦͭ͊͟

ζ͔̅ͯͤ͒͊ͣͤͭ͊͡Έͤ͊Ύ ͔ͣͻ͙͊ͤ͊͟  ͍ ͍ͤͦ·ͻ 
͔͙ͣ͊ͭͪ͊͊͡ͻΣ ͟ ͦͤͫͭͪͯ͟ͼ͙ΎͻΣ ͭ ͔ͻ͎͙ͤͦͦ͡Ύͻη

˻ͭ;͖ͭͤ͊Ύ ͦͤ͟ͺ͔͔ͪͤͼ͙Ύ

ͨͦ ͪͯͨͤͦͣͯ͟ ͤ͊ͯ;ͤͦͣͯ ͔ͨͪͦͭͯ͟

56



ƘƴƩƶǄ ƶƩ 2026 ƬƷƭ 

57

1 ʠʶʣʷ   ɼʝʥʴ ʨʦʞʜʝʥʠʷ ʀʥʩʪʠʪʫʪʘ

  55 ʣʝʪ  ʩʦ ʜʥʷ ʦʙʨʘʟʦʚʘʥʠʷ ʆʪʜʝʣʘ ʬʠʟʠʢʠ ʧʦʣʠʤʝʨʦʚ



Спасибо за внимание!


	Слайд 1
	Слайд 2
	Слайд 3
	Слайд 4
	Слайд 5
	Слайд 6
	Слайд 7
	Слайд 8
	Слайд 9
	Слайд 10
	Слайд 11
	Слайд 12
	Слайд 13
	Слайд 14
	Слайд 15
	Слайд 16
	Слайд 17
	Слайд 18
	Слайд 19
	Слайд 20
	Слайд 21
	Слайд 22
	Слайд 23
	Слайд 24
	Слайд 25
	Слайд 26
	Слайд 27
	Слайд 28
	Слайд 29
	Слайд 30
	Слайд 31
	Слайд 32
	Слайд 33
	Слайд 34
	Слайд 35
	Слайд 36
	Слайд 37
	Слайд 38
	Слайд 39
	Слайд 40
	Слайд 41
	Слайд 42
	Слайд 43
	Слайд 44
	Слайд 45
	Слайд 46
	Слайд 47
	Слайд 48
	Слайд 49
	Слайд 50
	Слайд 51
	Слайд 52
	Слайд 53
	Слайд 54
	Слайд 55
	Слайд 56
	Слайд 57
	Слайд 58

