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ɿʘʚ. ʢʘʬʝʜʨʦʡ, 
ɼ.ʬ.-ʤ.ʥ., ʧʨʦʬ. ʄʦʢʰʠʥ ɸʥʘʪʦʣʠʡ ɺʘʩʠʣʴʝʚʠʯ 

ʂɸʌɽɼʈɸ ɺʓʏʀʉʃʀʊɽʃʔʅʆʁ ʌʀɿʀʂʀ

ɽɾɽɻʆɼʅʓʁ ʆʊʏɽʊ ʉʆʉʊɸɺʃɽʅ:

ɼʆʎ., ʂ.ʌ.-ʄ.ʅ. ɼɽʄʀʅ ʉɽʈɻɽʁ ɸʅɸʊʆʃʔɽɺʀʏ

ɸʉʉ., ɸʉʇ. ʍɸʁʈʋʃʃʀʅɸ ʈɸʅʀʗʈʋʉʊɸʄʆɺʅɸ

ʂɸɿɸʅʔï2022

ʂɸɿɸʅʉʂʀʁ (ʇʈʀɺʆʃɾʉʂʀʁ)  ʌɽɼɽʈɸʃʔʅʓʁ ʋʅʀɺɽʈʉʀʊɽʊ



Vɽʞʝʛʦʜʥʳʡ ʦʪʯʝʪ ʧʦ ʅʀʈ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʦʪʯʝʪ  ʧʦ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʢʘʬʝʜʨʳ;

Vʇʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ  ʨʘʙʦʪʥʠʢʘ ʫʥʠʚʝʨʩʠʪʝʪʘ;

Vʈʝʡʪʠʥʛʇʇʉ;

Vʅʘʫʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ  ʩʦʪʨʫʜʥʠʢʦʚ ʚ  ʨʘʤʢʘʭ  

ʧʨʦʛʨʘʤʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʨʘʟʚʠʪʠʷ 

ʋʥʠʚʝʨʩʠʪʝʪʘ (ʈʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʳʡ ʬʦʥʜ, ʇʨʦʛʨʘʤʤʘ 

çʇʨʠʦʨʠʪʝʪ ï2030»).

ʌʆʈʄʓ ʆʊʏɽʊʅʆʉʊʀ

ʅɸʋʏʅɸʗ ʈɸɹʆʊɸ
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ʇʈʀʆʈʀʊɽʊ ï2030

ʇʈʀʆʈʀʊɽʊ ï2030 

(ʇʈʆɻʈɸʄʄɸ 

ʉʊʈɸʊɽɻʀʏɽʉʂʆɻʆ 

ɸʂɸɼɽʄʀʏɽʉʂʆɻʆ 

ʃʀɼɽʈʉʊɺɸ ɺʋɿʆɺ)

Vʉʇ1. ɻʝʥʦʤʥʳʝ ʠ ʧʦʩʪʛʝʥʦʤʥʳʝʪʝʭʥʦʣʦʛʠʠ 

ʟʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠʷʠ ʧʦʚʳʰʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ.

Vʉʇ2. ʈʦʩʩʠʡʩʢʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʝʨʝʭʦʜ: ʙʘʣʘʥʩ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʛʣʦʙʘʣʴʥʳʭ ʪʨʝʥʜʦʚ.

Vʉʇ3. ʎʠʬʨʦʚʘʷ çʛʝʥʦʤʠʢʘè ʤʘʪʝʨʠʘʣʦʚ.

Vʉʇ4. ʄʝʪʘʧʣʘʪʬʦʨʤʝʥʥʳʝʨʝʰʝʥʠʷ ʀʊ, ʀʀ ʠ 

ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭʩʠʩʪʝʤ.

Vʉʇ5. ʉʦʟʜʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʜʦʢʘʟʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠ ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʫʩʣʦʚʠʷʭ ʥʦʚʳʭ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʳʟʦʚʦʚ.
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ʂʃʖʏɽɺʓɽ ʂʈʀʊɽʈʀʀ

ʆʊʏɽʊʅʓɽ 

ʇʆʂɸɿɸʊɽʃʀ (ʂʌʋ)

Vʉʪʘʪʴʠ ʠʮʠʪʠʨʦʚʘʥʠʷʚ ʩʠʩʪʝʤʘʭ ʮʠʪʠʨʦʚʘʥʠʷ WoS

ʠScopus(ʘ ʪʘʢʞʝ ʈʀʅʎ);

Vʇʨʠʚʣʝʯʝʥʠʝ ʚʝʜʫʱʠʭ ʫʯʝʥʳʭ, ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ ʈʦʩʩʠʠ ʠ ʤʠʨʘ (ʥʘʫʯʥʘʷ 

ʢʦʦʧʝʨʘʮʠʷ);

Vʇʨʠʚʣʝʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ, ʤʘʛʠʩʪʨʘʥʪʦʚ ʠ 

ʘʩʧʠʨʘʥʪʦʚ (ʧʨʦʛʨʘʤʤʳ ʦʙʤʝʥʘ);

Vʉʪʘʞʠʨʦʚʢʠʚ ʚʝʜʫʱʠʭ ʥʘʫʯʥʳʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʮʝʥʪʨʘʭ ʤʠʨʘ;

Vɼʦʣʷ ʘʩʧʠʨʘʥʪʦʚʠ ʤʘʛʠʩʪʨʘʥʪʦʚ;

Vɼʦʭʦʜʳʦʪ  ʅʀʈ ʠ ʅʀʆʂʈ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠʟ 

ʚʥʝʙʶʜʞʝʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ;
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ʂʃʖʏɽɺʓɽ ʂʈʀʊɽʈʀʀ

Vʆʨʛʘʥʠʟʘʮʠʷʢʦʥʬʝʨʝʥʮʠʡʠʫʯʘʩʪʠʝ

ʚʥʘʫʯʥʳʭʤʝʨʦʧʨʠʷʪʠʷʭ;

Vɿʘʱʠʪʳʜʠʩʩʝʨʪʘʮʠʡ;

Vʇʨʝʤʠʠ,ʜʠʧʣʦʤʳ,ʥʘʛʨʘʜʳ;

Vʄʦʥʦʛʨʘʬʠʠ, ʠʟʜʘʥʥʳʝ ʨʦʩʩʠʡʩʢʠʤʠ ʠ 

ʟʘʨʫʙʝʞʥʳʤʠ ʠʟʜʘʪʝʣʴʩʪʚʘʤʠ;

Vʉʙʦʨʥʠʢʠʥʘʫʯʥʳʭʪʨʫʜʦʚ;

Vʋʯʝʙʥʠʢʠʠʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝʧʦʩʦʙʠʷ;

Vʊʝʟʠʩʳʠʤʘʪʝʨʠʘʣʳʨʦʩʩʠʡʩʢʠʭʠʟʘʨʫʙʝʞʥʳʭ

ʢʦʥʬʝʨʝʥʮʠʡ;

Vʀʜʝʥʪʠʬʠʢʘʪʦʨʳʘʚʪʦʨʦʚ.

5

ʆʊʏɽʊʅʓɽ 

ʇʆʂɸɿɸʊɽʃʀ (ʂʌʋ)



ʅɸʋʏʅɸʗ 

ʂʆʆʇɽʈɸʎʀʗ

(ɺɿɸʀʄʆɼɽʁʉʊɺʀɽ 

ʉ ʂʈʋʇʅʓʄʀ 

ʅɸʋʏʅʓʄʀ ʎɽʅʊʈɸʄʀ 

ʀ ʃɸɹʆʈɸʊʆʈʀʗʄʀ)

ʈʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʦʚ ïʜʦʢʪʦʨ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ

ʄʦʢʰʠʥ ɸʥʘʪʦʣʠʡ ɺʘʩʠʣʴʝʚʠʯ 

Åʆʙʲʝʜʠʥʝʥʥʳʡ ʀʥʩʪʠʪʫʪ ɺʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʈɸʅ;

Åʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʷʜʝʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʌʀè;

Åʅʘʫʯʥʳʡ ʮʝʥʪʨ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʠ 

ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ ʋʜʤʌʀʎʋʨʆʈɸʅ;

Åʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ

6

ʈʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʦʚ ïʜʦʢʪʦʨ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ

ʅʝʬʝʜʴʝʚ ʖʨʠʡ ɸʥʘʪʦʣʴʝʚʠʯ

Åʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ɺ. 

ʃʦʤʦʥʦʩʦʚʘ (ʄɻʋ);

Åʀʥʩʪʠʪʫʪ ʛʝʦʭʠʤʠʠ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠʤ. ɺ.ʀ. 

ɺʝʨʥʘʜʩʢʦʛʦ ʈɸʅ (ɻɽʆʍʀ ʈɸʅ)



ɺɸɾʅɽʁʐʀɽ ʅɸʋʏʅʓɽ 

ʈɽɿʋʃʔʊɸʊʓ 

ʅʘʠʤʝʥʦʚʘʥʠʝ:

ʆʨʠʛʠʥʘʣʴʥʳʡʤʝʪʦʜʚʦʩʩʪʘʥʦʚʣʝʥʠʷ

ʧʦʪʝʥʮʠʘʣʦʚʤʝʞʯʘʩʪʠʯʥʦʛʦʚʟʘʠʤʦʜʝʡʩʪʚʠʷʧʦ

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʩʪʨʫʢʪʫʨʥʳʤʜʘʥʥʳʤʥʘ

ʦʩʥʦʚʝʤʘʰʠʥʥʦʛʦʦʙʫʯʝʥʠʷ(ʧʫʙʣʠʢʘʮʠʷʚ

ʞʫʨʥʘʣʝʢʚʘʨʪʠʣʷQ1).

ɸʚʪʦʨʳ:

ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬ. ʄʦʢʰʠʥ ɸ.ɺ. 

ʘʩʧ. ʍʘʙʠʙʫʣʣʠʥ ʈ.ɸ.

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ:

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷʬʠʟʠʢʘ,ʬʠʟʠʢʘ

ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦʩʦʩʪʦʷʥʠʷ,

ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʝ,ʨʘʟʨʘʙʦʪʢʘʧʝʨʩʧʝʢʪʠʚʥʳʭ

ʤʘʪʝʨʠʘʣʦʚ,ʧʨʝʜʩʢʘʟʘʥʠʝʬʠʟʠʯʝʩʢʠʭʩʚʦʡʩʪʚ

ʤʘʪʝʨʠʘʣʦʚ.

Mokshin A.V. Is there a one-to-one correspondence between interparticle interactions and 

physical properties of liquid? / A.V. Mokshin, R.A. Khabibullin // Physica A: Statistical 

Mechanics and its Applications. ï2022. ïVol. 608. ïP. 128297.
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ɺɸɾʅɽʁʐʀɽ ʅɸʋʏʅʓɽ 

ʈɽɿʋʃʔʊɸʊʓ 

8

ʉʧʝʢʪʨʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʬʘʢʪʦʨʘ, ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʥʝʠʜʝʘʣʴʥʦʡ ʧʣʘʟʤʳ

ʅʘʠʤʝʥʦʚʘʥʠʝ:

ʉʘʤʦʩʦʛʣʘʩʦʚʘʥʥʘʷʨʝʣʘʢʩʘʮʠʦʥʥʘʷʪʝʦʨʠʷ

ʢʦʣʣʝʢʪʠʚʥʦʡʜʠʥʘʤʠʢʠʚ ʩʠʣʴʥʦʥʝʠʜʝʘʣʴʥʦʡ

ʢʣʘʩʩʠʯʝʩʢʦʡʦʜʥʦʢʦʤʧʦʥʝʥʪʥʦʡʧʣʘʟʤʝ

(ʧʫʙʣʠʢʘʮʠʷʚʞʫʨʥʘʣʝʢʚʘʨʪʠʣʷQ1).

ɸʚʪʦʨʳ:

ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬ. ʄʦʢʰʠʥ ɸ.ɺ. 

ʢ.ʪ.ʥ., ʜʦʮ. ʌʘʡʨʫʰʠʥ ʀ.ʀ.,

I.M. Tkachenko(UniversitatPolitècnicade València)

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ:

ʌʠʟʠʢʘʵʢʩʪʨʝʤʘʣʴʥʦʛʦʩʦʩʪʦʷʥʠʷʤʘʪʝʨʠʠ,ʬʠʟʠʢʘ

ʞʠʜʢʦʩʪʝʡ. ʈʝʟʫʣʴʪʘʪʳʤʦʛʫʪʙʳʪʧɹʨʠʤʝʥʝʥʳʜʣʷ

ʦʧʠʩʘʥʠʷʬʠʟʠʯʝʩʢʠʭʩʚʦʡʩʪʚʚʝʱʝʩʪʚ,

ʥʘʭʦʜʷʱʠʭʩʷʧʨʠɻʢʩʪʨʝʤʘʣʴʥʦʚʳʩʦʢʠʭʜʘʚʣʝʥʠʷʭ

ʠʪʝʤʧʝʨʘʪʫʨʘʭ.

MokshinA.V. Self-consistentrelaxationtheory of collectiveion dynamicsin Yukawaone-

componentplasmasunderintermediatescreeningregimes/ A.V. Mokshin, I. I. Fairushin, I. 

M. Tkachenko// PhysicalReview E. ï2022. ïVol.105, Is.2. ïArt. ˉ025204.



ɺɸɾʅɽʁʐʀɽ ʅɸʋʏʅʓɽ 

ʈɽɿʋʃʔʊɸʊʓ 

ʅʘʠʤʝʥʦʚʘʥʠʝ:

ʂʦʤʧʣʝʢʩʧʨʦʛʨʘʤʤʜʣʷ ʧʨʦʚʝʜʝʥʠʷ

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡʪʦʤʦʛʨʘʬʠʠʠ ʩʦʟʜʘʥʠʷ

ʤʦʜʝʣʝʡʧʦʨʠʩʪʳʭʤʘʪʝʨʠʘʣʦʚʩʟʘʜʘʥʥʳʤʠ

ʧʘʨʘʤʝʪʨʘʤʠ(ʉʚʠʜʝʪʝʣʴʩʪʚʘʦʨʝʛʠʩʪʨʘʮʠʠ

ʧʨʦʛʨʘʤʤ,ʈʦʩʧʘʪʝʥʪ,ʛ. ʄʦʩʢʚʘ; ʧʫʙʣʠʢʘʮʠʠ

ʚʪʦʧʦʚʳʭʞʫʨʥʘʣʘʭ).

ɸʚʪʦʨʳ:

ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬ. ʄʦʢʰʠʥ ɸ.ɺ. 

ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ ɻʘʣʠʤʟʷʥʦʚɹ.ʅ.

ʣʘʙʦʨʘʥʪ ʅʠʢʠʬʦʨʦʚ ɻ.ɸ.

ʆʙʣʘʩʪʴʧʨʠʤʝʥʝʥʠʷ:

ʎʠʬʨʦʚʘʷʛʝʥʦʤʠʢʘʤʘʪʝʨʠʘʣʦʚ,ʧʦʣʫʯʝʥʠʝʠ

ʜʠʟʘʡʥʥʦʚʳʭʤʘʪʝʨʠʘʣʦʚ,ʧʨʝʜʩʢʘʟʘʥʠʝʩʚʦʡʩʪʚ

ʧʦʨʠʩʪʳʭʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭʠ ʘʤʦʨʬʥʳʭ

ʤʘʪʝʨʠʘʣʦʚ,ʤʝʪʘʣʣʫʨʛʠʷ,ʠʤʧʣʘʥʪʦʣʦʛʠʷ.

ʇʦʨʠʩʪʳʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʩʧʣʘʚ, ʧʦʣʫʯʝʥʥʳʡ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʜʣʘʛʘʝʤʳʭ ʧʨʦʛʨʘʤʤ
9

ʅʦʚʦʩʪʥʘʷ ʟʘʤʝʪʢʘ ʚ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ ʠ ʚ ʊɸʉʉ

GalimzyanovB.N. Cavity nucleation in single-component homogeneous amorphous 

solids under negative pressure / B.N. Galimzyanov, A.V. Mokshin// Journal of 

Physics: Condensed Matter. ï2022. - Vol. 34 ïP. 414001. 



II I ʄɽɾɼʋʅɸʈʆɼʅɸʗ ʂʆʅʌɽʈɽʅʎʀʗ

«ɻɸɿʆʈɸɿʈʗɼʅɸʗ ʇʃɸɿʄɸ ʀ ʉʀʅʊɽɿ 

ʅɸʅʆʉʊʈʋʂʊʋʈ» 

1 ʜʝʢʘʙʨʷ ï4 ʜʝʢʘʙʨʷ 2022ʛʦʜʘ

ʆʈɻɸʅʀɿɸʎʀʗ ʂʆʅʌɽʈɽʅʎʀʁ

10

ɺ ʦʨʛʢʦʤʠʪʝʪ ʢʦʥʬʝʨʝʥʮʠʠ ʚʦʰʣʠ ʩʦʪʨʫʜʥʠʢʠ ʢʘʬʝʜʨʳ: 

ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬ. ɸ.ɺ. ʄʦʢʰʠʥ ʠ ʢ.ʪ.ʥ., ʜʦʮ. ʀ.ʀ. ʌʘʡʨʫʰʠʥ

ʎʝʣʴʢʁʦʥʬʝʨʝʥʮʠʠ ʷʚʣʷʝʪʩʷ ïʦʙʩʫʞʜʝʥʠʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʙʣʝʤ ʬʠʟʠʢʠ 

ʛʘʟʦʨʘʟʨʷʜʥʦʡ ʧʣʘʟʤʳ ʠ ʩʠʥʪʝʟʘ ʥʘʥʦʩʪʨʫʢʪʫʨ.

ʇʨʠ ʧʦʜʜʝʨʞʢʝ:



ʉʝʢʮʠʷ çɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʬʠʟʠʢʘ» 

17ʜʦʢʣʘʜʦʚ

ʉʪʫʜʝʥʪʳ ʩʣʝʜʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ: 

ʬʠʟʠʢʘ, ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʠ ʤʠʢʨʦʩʠʩʪʝʤʥʘʷ 

ʪʝʭʥʠʢʘ, ʠʥʥʦʚʘʪʠʢʘ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ

ʆʈɻɸʅʀɿɸʎʀʗ 

ʂʆʅʌɽʈɽʅʎʀʁ

ʀʪʦʛʦʚʘʷ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ

01 ʬʝʚʨʘʣʷ 2022 ʛʦʜʘ

ʂʘʬʝʜʨʘʣʴʥʳʡ ʪʫʨ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʢʠ 

ʂʘʟʘʥʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ

12ʘʧʨʝʣʷ 2022ʛʦʜʘ

ɼʠʧʣʦʤʘʤʠ ʟʘ ʣʫʯʰʠʡ ʜʦʢʣʘʜ ʙʳʣʠ ʫʜʦʩʪʦʝʥʳ

ʩʣʝʜʫʶʱʠʝ ʩʪʫʜʝʥʪʳ:

1. ʖʥʫʩʦʚ ʄʫʭʘʤʤʘʜ (ʪʨʫʜʦʫʩʪʨʦʝʥ ʥʘ ʢʘʬʝʜʨʝ)

2. ɼʦʨʦʥʠʥʘ ʄʘʨʠʷ (ʪʨʫʜʦʫʩʪʨʦʝʥʘ ʥʘ ʢʘʬʝʜʨʝ)

3. ʐʘʜʨʠʥʘ ʗʥʘ (ʪʨʫʜʦʫʩʪʨʦʝʥʘ ʥʘ ʢʘʬʝʜʨʝ) 

4. ɺʦʨʦʥʦʚ ɽʚʛʝʥʠʡ (ʤʘʛʠʩʪʨʘʥʪ) 
11
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ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ / ʈ.ʄ. ʍʫʩʥʫʪʜʠʥʦʚ, ʈ.ʈ. ʍʘʡʨʫʣʣʠʥʘ, 

ɸ.ʃ. ɹʝʣʴʪʶʢʦʚ, ʀ.ɺ. ʉʪʝʨʭʦʚʘ, ɸ.ɸ. ʉʫʩʣʦʚ, ɺ.ʀ. ʃʘʜʴʷʥʦʚ,ɸ.ɺ. ʄʦʢʰʠʥ // ʊʝʧʣʦʬʠʟʠʢʘ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ.ï

2023. ïʇʨʠʥʷʪʘ ʚ ʧʝʯʘʪʴ. 
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45 Mokshin A.V. Alkali plasmas: from equation of state to thermodynamics physical characteristics / A.V. Mokshin // Proceeding of the 

INTERNATIONAL CONFERENCE ON PHYSICS AND CHEMISTRY OF COMBUSTION AND PROCESSES IN EXTREME 

ENVIRONMENTS , Samara, July 12ï16, 2022. ïSamara: Publishing OOO ñInsoma-Pressò, 2022. ïP. 90.

46 ɻʘʣʠʤʟʷʥʦʚɹ.ʅ. ʇʦʨʠʩʪʳʝ ʙʠʦʩʦʚʤʝʩʪʠʤʳʝ ʩʧʣʘʚʳ ʠ ʧʨʦʙʣʝʤʳ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ / ɹ.ʅ. ɻʘʣʠʤʟʷʥʦʚ, ɻ.ɸ. ʅʠʢʠʬʦʨʦʚ, ɸ.ɺ. 

ʄʦʢʰʠʥ// ʉʙʦʨʥʠʢ ʪʝʟʠʩʦʚ ʜʦʢʣʘʜʦʚ IX ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʰʢʦʣʳ-ʢʦʥʬʝʨʝʥʮʠʠ ñʍʠʤʠʷ, ʬʠʟʠʢʘ, 

ʙʠʦʣʦʛʠʷ: ʧʫʪʠ ʠʥʪʝʛʨʘʮʠʠò, ʄʦʩʢʚʘ, 20-22 ʘʧʨʝʣʷ 2022 ʛ. ïʄʦʩʢʚʘ: ʉʝʯʝʥʦʚʩʢʠʡʋʥʠʚʝʨʩʠʪʝʪ, 2022. ïʉ. 32. 

47 ɼʝʤʠʥ ʉ.ɸ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʢʦʩʤʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ / ʉ.ɸ. ɼʝʤʠʥ, ɺ.ɸ. ʖʥʫʩʦʚ // XLVI ɸʢʘʜʝʤʠʯʝʩʢʠʝ ʯʪʝʥʠʷ ʧʦ 

ʢʦʩʤʦʥʘʚʪʠʢʝ, ʧʦʩʚʷʱʝʥʥʳʝ ʧʘʤʷʪʠ ʘʢʘʜʝʤʠʢʘ ʉ.ʇ. ʂʦʨʦʣʸʚʘ ʠ ʜʨʫʛʠʭ ʚʳʜʘʶʱʠʭʩʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ ïʧʠʦʥʝʨʦʚ 

ʦʩʚʦʝʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ(ʄʦʩʢʚʘ, 25 ʷʥʚʘʨʷð28 ʷʥʚʘʨʷ 2022 ʛ.): ʩʙʦʨʥʠʢ ʪʝʟʠʩʦʚ: ʚ 4 ʪ. / ʈʦʩʩʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷ 

ʥʘʫʢ, ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʦʨʧʦʨʘʮʠʷ ʧʦ ʢʦʩʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ çʈʦʩʢʦʩʤʦʩè, ʂʦʤʠʩʩʠʷ ʈɸʅ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʘʫʯʥʦʛʦ ʥʘʩʣʝʜʠʷ 

ʧʠʦʥʝʨʦʚ ʦʩʚʦʝʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘ (ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è. ïʄʦʩʢʚʘ : ʀʟʜʘʪʝʣʴʩʪʚʦ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, 2022. ïʊ. 4. ïʉ. 269-273. 

48 ɼʦʨʦʥʠʥʘ ʄ.ɸ.  ʆʩʦʙʝʥʥʦʩʪʠ ʬʘʟʦʚʦʛʦ ʨʘʩʩʣʦʝʥʠʷ ʚ ʩʠʩʪʝʤʝ Ni-Nbʧʨʠ ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʷʭ / ʄ.ɸ. ɼʦʨʦʥʠʥʘ, ɹ.ʅ. ɻʘʣʠʤʟʷʥʦʚ, 

ɸ.ɺ. ʄʦʢʰʠʥ// ʉʙʦʨʥʠʢ ʪʝʟʠʩʦʚ ʜʦʢʣʘʜʦʚ IX ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʰʢʦʣʳ-ʢʦʥʬʝʨʝʥʮʠʠ ñʍʠʤʠʷ, ʬʠʟʠʢʘ, 

ʙʠʦʣʦʛʠʷ: ʧʫʪʠ ʠʥʪʝʛʨʘʮʠʠò, ʄʦʩʢʚʘ, 20-22 ʘʧʨʝʣʷ 2022 ʛ. ïʄʦʩʢʚʘ: ʉʝʯʝʥʦʚʩʢʠʡʋʥʠʚʝʨʩʠʪʝʪ, 2022. ïʉ. 48. 

49 ʅʠʢʠʬʦʨʦʚ ɻ.ɸ. ʄʦʣʝʢʫʣʷʨʥʘʷ ʜʠʥʘʤʠʢʘ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʥʠʢʝʣʠʜʝ ʪʠʪʘʥʘ / 

ɻ.ɸ. ʅʠʢʠʬʦʨʦʚ, ɹ.ʅ. ɻʘʣʠʤʟʷʥʦʚ, ɸ.ɺ. ʄʦʢʰʠʥ // ʉʙʦʨʥʠʢ ʪʝʟʠʩʦʚ ʜʦʢʣʘʜʦʚ IX ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʤʦʣʦʜʝʞʥʦʡ 

ʰʢʦʣʳ-ʢʦʥʬʝʨʝʥʮʠʠ ñʍʠʤʠʷ, ʬʠʟʠʢʘ, ʙʠʦʣʦʛʠʷ: ʧʫʪʠ ʠʥʪʝʛʨʘʮʠʠò, ʄʦʩʢʚʘ, 20-22 ʘʧʨʝʣʷ 2022 ʛ. ïʄʦʩʢʚʘ: ʉʝʯʝʥʦʚʩʢʠʡ 

ʋʥʠʚʝʨʩʠʪʝʪ, 2022. ïʉ. 122-123.
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50 ʉʘʟʘʥʦʚ ɸ.ɺ. ʄʦʣʝʢʫʣʷʨʥʦ-ʜʠʥʘʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ ʨʦʩʪʘ ʚ ʩʠʣʴʥʦ ʧʝʨʝʦʭʣʘʞʜʝʥʥʳʭ 

ʛʘʟʦʚʳʭ ʛʠʜʨʘʪʘʭ / ɸ.ɺ. ʉʘʟʘʥʦʚ, ʈ.ʄ. ʍʫʩʥʫʪʜʠʥʦʚ // ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ XXX ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʘʩʧʠʨʘʥʪʦʚ, ʤʘʛʠʩʪʨʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ñʌʠʟʠʢʘ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷò, ɻʨʦʜʥʦ, 

ɹʝʣʘʨʫʩʴ, 7ï8 ʘʧʨʝʣʷ 2022 ʛ. ïɻʨʦʜʥʦ: ɻʨɻʋ, 2022. ïʉ. 159ï160. 

51 ʌʘʨʭʫʪʜʠʥʦʚ ɸ.ʈ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʜʥʦʢʦʤʧʦʥʝʥʪʥʦʡ ʩʠʩʪʝʤʳ ʃʝʥʥʘʨʜ-ɼʞʦʥʩʘ ʧʨʠ ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʷʭ ʦʭʣʘʞʜʝʥʠʷ 

ʤʝʪʦʜʘʤʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʠ ʠ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ / ɸ.ʈ. ʌʘʨʭʫʪʜʠʥʦʚ, ɸ.ɺ. ʄʦʢʰʠʥ // ʉʙʦʨʥʠʢ 

ʤʘʪʝʨʠʘʣʦʚ XXX ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʘʩʧʠʨʘʥʪʦʚ, ʤʘʛʠʩʪʨʦʚ ʠ ʩʪʫʜʝʥʪʦʚ 

ñʌʠʟʠʢʘ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷò, ɻʨʦʜʥʦ, ɹʝʣʘʨʫʩʴ, 7ï8 ʘʧʨʝʣʷ 2022 ʛ. ïɻʨʦʜʥʦ: ɻʨɻʋ, 2022. ïʉ. 165ï166. 

52 ʌʘʪʠʭʦʚʘʃ.ʈ. ʋʥʠʚʝʨʩʘʣʴʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʢʠʥʝʪʠʢʝ ʧʣʘʚʣʝʥʠʷ ʦʜʥʦʢʦʤʧʦʥʝʥʪʥʦʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ / 

ʃ.ʈ. ʌʘʪʠʭʦʚʘ, ɹ.ʅ. ɻʘʣʠʤʟʷʥʦʚ// ʉʙʦʨʥʠʢ ʪʝʟʠʩʦʚ ʜʦʢʣʘʜʦʚ IX ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʰʢʦʣʳ-

ʢʦʥʬʝʨʝʥʮʠʠ ñʍʠʤʠʷ, ʬʠʟʠʢʘ, ʙʠʦʣʦʛʠʷ: ʧʫʪʠ ʠʥʪʝʛʨʘʮʠʠò, ʄʦʩʢʚʘ, 20-22 ʘʧʨʝʣʷ 2022 ʛ. ïʄʦʩʢʚʘ: ʉʝʯʝʥʦʚʩʢʠʡ

ʋʥʠʚʝʨʩʠʪʝʪ, 2022. ïʉ. 174-175.

53 ʍʘʡʨʫʣʣʠʥʘ ʈ.ʈ. ʃʦʢʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʚʥʦʚʝʩʥʦʛʦ ʠ ʧʝʨʝʦʭʣʘʞʜʝʥʥʦʛʦ ʨʘʩʧʣʘʚʘ ʥʠʢʝʣʷ / ʈ.ʈ. 

ʍʘʡʨʫʣʣʠʥʘ, ɸ.ɺ. ʄʦʢʰʠʥ//  ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ XXX ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʘʩʧʠʨʘʥʪʦʚ, ʤʘʛʠʩʪʨʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ñʌʠʟʠʢʘ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷò, ɻʨʦʜʥʦ, ɹʝʣʘʨʫʩʴ, 7ï8 ʘʧʨʝʣʷ 2022 ʛ. ï

ɻʨʦʜʥʦ: ɻʨɻʋ, 2022. ïʉ. 167ï169.

54 ʎʳʛʘʥʢʦʚ ɸ.ɸ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʘʤʦʨʬʥʦʤ ʥʠʢʝʣʠʜʝ ʪʠʪʘʥʘ / ɸ.ɸ. ʎʳʛʘʥʢʦʚ, ɹ.ʅ. ɻʘʣʠʤʟʷʥʦʚ, 

ɸ.ɺ. ʄʦʢʰʠʥ// ʉʙʦʨʥʠʢ ʪʝʟʠʩʦʚ ʜʦʢʣʘʜʦʚ IX ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʰʢʦʣʳ-ʢʦʥʬʝʨʝʥʮʠʠ ñʍʠʤʠʷ, 

ʬʠʟʠʢʘ, ʙʠʦʣʦʛʠʷ: ʧʫʪʠ ʠʥʪʝʛʨʘʮʠʠò, ʄʦʩʢʚʘ, 20-22 ʘʧʨʝʣʷ 2022 ʛ. ïʄʦʩʢʚʘ: ʉʝʯʝʥʦʚʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ, 2022. ïʉ. 

182. 
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55 ʖʥʫʩʦʚ ʄ.ɹ. ʆ ʚʣʠʷʥʠʠ ʛʦʩʪʝʚʳʭ ʤʦʣʝʢʫʣ CH4, C2H6, CO2, Xeʠ H2S ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ sI-ʛʠʜʨʘʪʘ / ʄ.ɹ. ʖʥʫʩʦʚ, ʈ.ʄ. 

ʍʫʩʥʫʪʜʠʥʦʚ // ʋʯʝʥʳʝ ɿʘʧʠʩʢʠ ʌʠʟʠʯʝʩʢʦʛʦ ʌʘʢʫʣʴʪʝʪʘ ʄʦʩʢʦʚʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ. ï2022. ï̄  4. ïʉ. 2240702.

56 ʖʥʫʩʦʚ ʄ.ɹ. ʕʣʝʢʪʨʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʛʘʟʦʚʳʭ ʛʠʜʨʘʪʦʚ: ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʟ ʧʝʨʚʳʭ ʧʨʠʥʮʠʧʦʚ / ʄ.ɹ. ʖʥʫʩʦʚ, ʈ.ʄ. 

ʍʫʩʥʫʪʜʠʥʦʚ // ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ XXX ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʘʩʧʠʨʘʥʪʦʚ, ʤʘʛʠʩʪʨʦʚ ʠ 

ʩʪʫʜʝʥʪʦʚ ñʌʠʟʠʢʘ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷò, ɻʨʦʜʥʦ, ɹʝʣʘʨʫʩʴ, 7ï8 ʘʧʨʝʣʷ 2022 ʛ. ïɻʨʦʜʥʦ: ɻʨɻʋ, 2022. ïʉ. 174ï177.

57 ʗʨʫʣʣʠʥ ɼ.ʊ. ʆʮʝʥʢʘ ʢʠʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʜʠʥʘʤʠʢʠ / ɼ.ʊ. ʗʨʫʣʣʠʥ, ɹ.ʅ. ɻʘʣʠʤʟʷʥʦʚ, ɸ.ɺ. ʄʦʢʰʠʥ // ʉʙʦʨʥʠʢ ʪʝʟʠʩʦʚ ʜʦʢʣʘʜʦʚ IX ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ 

ʤʦʣʦʜʝʞʥʦʡ ʰʢʦʣʳ-ʢʦʥʬʝʨʝʥʮʠʠ ñʍʠʤʠʷ, ʬʠʟʠʢʘ, ʙʠʦʣʦʛʠʷ: ʧʫʪʠ ʠʥʪʝʛʨʘʮʠʠò, ʄʦʩʢʚʘ, 20-22 ʘʧʨʝʣʷ 2022 ʛ. ïʄʦʩʢʚʘ: 

ʉʝʯʝʥʦʚʩʢʠʡʋʥʠʚʝʨʩʠʪʝʪ, 2022. ïʉ. 193-194.

58 ʖʥʫʩʦʚ ɺ.ɸ. ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆ-ɺʈɽʄɽʅʅʆʁ ʉʂɽʁʃʀʅɻ ɿʈʀʊɽʃʔʅʆ-ɺʓɿɺɸʅʅʓʍ ʅɽʁʈʆʄɸɻʅʀʊʅʓʍ 

ʉʀɻʅɸʃʆɺ ʏɽʃʆɺɽʂɸ / ɺ.ɸ. ʖʥʫʩʦʚ, ʉ.ɸ. ɼʝʤʠʥ, ʀ.ɸ. ʈʫʩʘʥʦʚʘ, ɸ.ɺ. ʄʠʥʢʠʥ, ɸ.ɸ. ɽʣʝʥʸʚ// ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ (ʀʊʅʊ-2022) : ʩʙ. ʪʨ. ʧʦ ʤʘʪʝʨʠʘʣʘʤ VIII ʄʝʞʜʫʥʘʨ. ʢʦʥʬ. ʠ ʤʦʣʦʜʝʞ. ʰʢ. (ʛ. ʉʘʤʘʨʘ, 23-

27 ʤʘʷ) : [ʚ 5 ʪ.]. / ʄ-ʚʦ ʥʘʫʢʠ ʠ ʚʳʩ.h ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩ. ʌʝʜʝʨʘʮʠʠ, ʉʘʤʘʨ. ʥʘʮ. ʠʩʩʣʝʜ. ʫʥ-ʪ ʠʤ. ʉ. ʇ. ʂʦʨʦʣʝʚʘ (ʉʘʤʘʨ. ʫʥ-ʪ), 

ʀʥ-ʪ ʩʠʩʪʝʤ ʦʙʨʘʙ. ʠʟʦʙʨʘʞʝʥʠʡ ʈɸʅ - ʬʠʣ. ʌʅʀʎ çʂʨʠʩʪʘʣʣʦʛʨʘʬʠʷ ʠ ʬʦʪʦʥʠʢʘ ʈɸʅ. - 2022. - ʊʦʤ. 5. ʅʘʫʢʠ ʦ ʜʘʥʥʳʭ. - ʉ. 

50232. 

59 ʖʥʫʩʦʚ ɺ.ɸ. ɸʅɸʃʀɿ ʃʆʂɸʃʔʅʓʍ ʂʆʈʈɽʃʗʎʀʆʅʅʓʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ɹʀʆʕʃɽʂʊʈʀʏɽʉʂʀʍ ʉʀɻʅɸʃʆɺ 

ʏɽʃʆɺɽʂɸ ʇʈʀ ɺʓʇʆʃʅɽʅʀʀ ʂʆɻʅʀʊʀɺʅʓʍ ɿɸɼɸʏ / ɺ.ɸ. ʖʥʫʩʦʚ, ʉ.ɸ. ɼʝʤʠʥ // ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ (ʀʊʅʊ-2022) : ʩʙ. ʪʨ. ʧʦ ʤʘʪʝʨʠʘʣʘʤ VIII ʄʝʞʜʫʥʘʨ. ʢʦʥʬ. ʠ ʤʦʣʦʜʝʞ. ʰʢ. (ʛ. ʉʘʤʘʨʘ, 23-27 ʤʘʷ) : [ʚ 5 ʪ.]. 

/ ʄ-ʚʦ ʥʘʫʢʠ ʠ ʚʳʩ.h ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩ. ʌʝʜʝʨʘʮʠʠ, ʉʘʤʘʨ. ʥʘʮ. ʠʩʩʣʝʜ. ʫʥ-ʪ ʠʤ. ʉ. ʇ. ʂʦʨʦʣʝʚʘ (ʉʘʤʘʨ. ʫʥ-ʪ), ʀʥ-ʪ ʩʠʩʪʝʤ 

ʦʙʨʘʙ. ʠʟʦʙʨʘʞʝʥʠʡ ʈɸʅ - ʬʠʣ. ʌʅʀʎ çʂʨʠʩʪʘʣʣʦʛʨʘʬʠʷ ʠ ʬʦʪʦʥʠʢʘ ʈɸʅ. - 2022. - ʊʦʤ. 5. ʅʘʫʢʠ ʦ ʜʘʥʥʳʭ. - ʉ. 52102. 

21

ʉʊɸʊʔʀ ɺ ʀɿɼɸʅʀʗʍ, ɺʂʃʖʏɽʅʅʓʍ ɺ ɹɸɿʋ ʎʀʊʀʈʆɺɸʅʀʗ ʈʀʅʎ

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʦʧʫʙʣʠʢʦʚʘʥʦ 52 ʪʝʟʠʩʘ ʠ ʤʘʪʝʨʠʘʣʘʜʦʢʣʘʜʦʚ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ ʩʠʤʧʦʟʠʫʤʘʭ.



ʄʆʅʆɻʈɸʌʀʀ, 

ʉɹʆʈʅʀʂʀ ʊʈʋɼʆɺ, 

ʋʏɽɹʅʓɽ ʀ ʋʏɽɹʅʆ-

ʄɽʊʆɼʀʏɽʉʂʀɽ 

ʇʆʉʆɹʀʗ

22

1 III ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɻʘʟʦʨʘʟʨʷʜʥʘʷ 

ʧʣʘʟʤʘ ʠ ʩʠʥʪʝʟ ʥʘʥʦʩʪʨʫʢʪʫʨè: ʩʙʦʨʥʠʢ ʪʨʫʜʦʚ (ʛ. 

ʂʘʟʘʥʴ, 1ï4 ʜʝʢʘʙʨʷ 2022 ʛ.) / ʂʘʟʘʥʴ: ʀʟʜ-ʚʦ  çɹʫʢè, 

2022. ï676ʩ.

2 ɻʘʣʠʤʟʷʥʦʚ ɹ.ʅ. ʉʙʦʨʥʠʢ ʟʘʜʘʯ ʧʦ ʢʫʨʩʫ 

çʂʦʤʧʴʶʪʝʨʥʳʡ ʜʠʟʘʡʥ ʤʘʪʝʨʠʘʣʦʚè / ɹ.ʅ. 

ɻʘʣʠʤʟʷʥʦʚ, ɻ.ɸ. ʅʠʢʠʬʦʨʦʚ. ïʂʘʟʘʥʴ: ʂʘʟʘʥ. ʫʥ-ʪ, 2022. 

ï36 ʩ.

3 ʍʘʙʠʙʫʣʣʠʥ ʈ.ɸ. ɺʳʯʠʩʣʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʜʠʥʘʤʠʢʠ / ʈ. ɸ. ʍʘʙʠʙʫʣʣʠʥ, ɸ.ɺ. ʄʦʢʰʠʥ. ðʂʘʟʘʥʴ: 

ʂʘʟʘʥ. ʫʥ-ʪ, 2022. ð 27 c.

4 ʗʨʫʣʣʠʥ ɼ.ʊ. ʇʨʦʚʝʜʝʥʠʝ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ 

ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʣʝʢʫʣʷʨʥʦ-ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʦʚ / ɼ.ʊ. ʗʨʫʣʣʠʥ, ɹ.ʅ. ɻʘʣʠʤʟʷʥʦʚ. ïʂʘʟʘʥʴ: 

ʂʘʟʘʥ. ʫʥ-ʪ, 2022. ï27 ʩ.



ʋʏɸʉʊʀɽ ɺ ʈɸɹʆʊɽ ʄɽɾɼʋʅɸʈʆɼʅʓʍ ʂʆʅʌɽʈɽʅʎʀʁ

1 ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çXLVI ɸʢʘʜʝʤʠʯʝʩʢʠʝ ʯʪʝʥʠʷ ʧʦ ʢʦʩʤʦʥʘʚʪʠʢʝ, ʧʦʩʚʷʱʝʥʥʳʝ ʧʘʤʷʪʠ 

ʘʢʘʜʝʤʠʢʘ ʉ.ʇ. ʂʦʨʦʣʸʚʘʠ ʜʨʫʛʠʭ ʚʳʜʘʶʱʠʭʩʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ ïʧʠʦʥʝʨʦʚ ʦʩʚʦʝʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘè

2 IX ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʂʨʠʩʪʘʣʣʠʟʘʮʠʷ: ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʦʜʝʣʠ, ʵʢʩʧʝʨʠʤʝʥʪ, ʪʝʭʥʦʣʦʛʠʠ»

3 XXX ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʘʩʧʠʨʘʥʪʦʚ, ʤʘʛʠʩʪʨʦʚ ʠ ʩʪʫʜʝʥʪʦʚ çʌʠʟʠʢʘ 

ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ»

4 XXIX ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʧʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʥʘʫʢʘʤ 

«ʃʦʤʦʥʦʩʦʚ-2022»

5 51-ʷ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʊʫʣʠʥʦʚʩʢʘʷʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʬʠʟʠʢʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ ʩ 

ʢʨʠʩʪʘʣʣʘʤʠ

6 VIII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʠ ʤʦʣʦʜʸʞʥʘʷ ʰʢʦʣʘ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ» 

(ʀʊʅʊ-2022) 

7 9 th International Conference on the Physics of Dusty Plasmas (9-ʷ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʬʠʟʠʢʝ 

ʧʳʣʝʚʦʡ ʧʣʘʟʤʳ)

8 INTERNATIONAL CONFERENCE ON PHYSICS AND CHEMISTRY OF COMBUSTION AND PROCESSES IN 

EXTREME ENVIRONMENTS (ʄɽɾɼʋʅɸʈʆɼʅɸʗ ʂʆʅʌɽʈɽʅʎʀʗ ʇʆ ʌʀɿʀʂʆ-ʍʀʄʀʀ ɻʆʈɽʅʀʗ ʀ 

ʇʈʆʎɽʉʉɸʄ ɺ ʕʂʉʊʈɽʄɸʃʔʅʓʍ ʉʈɽɼɸʍ)

9 85th Annual Meeting of The Meteoritical Society (85-ʡ ʝʞʝʛʦʜʥʳʡ ʤʠʪʠʥʛ ʤʝʪʝʦʨʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ)

10 XXIII International Conference on Chemical Thermodynamics in Russia (XXIII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ 

ʭʠʤʠʯʝʩʢʦʡ ʪʝʨʤʦʜʠʥʘʤʠʢʝ ʚ ʈʦʩʩʠʠ) 23



11 The Third International Conference «Nonlinearity, Information and Robotics» (ʊʨʝʪʴʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ çʅʝʣʠʥʝʡʥʦʩʪʴ, ʠʥʬʦʨʤʘʮʠʷ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʘ»)

12 INTERNATIONAL SARATOV FALL MEETING XXVI. COMPUTATIONAL BIOPHYSICS AND ANALYSIS OF 

BIOMEDICAL DATA IX (ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʉɸʈɸʊʆɺʉʂʀʁ ʆʉɽʅʅʀʁ ʄʀʊʀʅɻ XXVI. ʉɽʂʎʀʗ: 

ɺʓʏʀʉʃʀʊɽʃʔʅɸʗ ɹʀʆʌʀɿʀʂɸ ʀ ɸʅɸʃʀɿ ɹʀʆʄɽɼʀʎʀʅʉʂʀʍ ɼɸʅʅʓʍ IX)

13 ʄʦʣʦʜʝʞʥʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʬʠʟʠʢʝ ʠ ʘʩʪʨʦʥʦʤʠʠ çʌʠʟʠʢʘ.ʉʇʙ»

14 ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʪʝʦʨʠʠ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ ʩʨʝʜ»

15 IV ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚè (ʄʄMʕʂï2022)

16 ʍII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʌʘʟʦʚʳʝ ʧʨʝʚʨʘʱʝʥʠʷ ʠ ʧʨʦʯʥʦʩʪʴ ʢʨʠʩʪʘʣʣʦʚ»

17 3-ʷ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɻʘʟʦʨʘʟʨʷʜʥʘʷ ʧʣʘʟʤʘ ʠ ʩʠʥʪʝʟ ʥʘʥʦʩʪʨʫʢʪʫʨ»

18 XXII ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʰʢʦʣʘ ïʩʝʤʠʥʘʨ ʧʦ ʧʨʦʙʣʝʤʘʤ ʬʠʟʠʢʠ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʝʱʝʩʪʚʘ 

(ʉʇʌʂʉ-22) ʧʘʤʷʪʠ ʄ.ʀ.ʂʫʨʢʠʥʘ

19 ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʤʦʣʦʜʝʞʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʇʝʨʩʧʝʢʪʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ» 

24

ʋʏɸʉʊʀɽ ɺ ʈɸɹʆʊɽ ʄɽɾɼʋʅɸʈʆɼʅʓʍ ʂʆʅʌɽʈɽʅʎʀʁ

ʅʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʨʝʜʩʪʘʚʣʝʥʦ 64 ʜʦʢʣʘʜʘ!



1 XXVI ʋʨʘʣʴʩʢʘʷ ʰʢʦʣʘ ʤʝʪʘʣʣʦʚʝʜʦʚ-ʪʝʨʤʠʩʪʦʚ çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʬʠʟʠʯʝʩʢʦʛʦ 

ʤʝʪʘʣʣʦʚʝʜʝʥʠʷ ʩʪʘʣʝʡ ʠ ʩʧʣʘʚʦʚ»

2 IX ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʘʷ ʤʦʣʦʜʝʞʥʘʷ ʰʢʦʣʘ-ʢʦʥʬʝʨʝʥʮʠʷ çʍʠʤʠʷ, ʬʠʟʠʢʘ, ʙʠʦʣʦʛʠʷ: 

ʧʫʪʠ ʠʥʪʝʛʨʘʮʠʠ»

3 XXI ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʇʨʦʙʣʝʤʳ ʬʠʟʠʢʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʠ ʚʳʩʦʢʠʭ 

ʜʘʚʣʝʥʠʡ»

4 ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʰʢʦʣʘ-ʢʦʥʬʝʨʝʥʮʠʷ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çʇʨʦʭʦʨʦʚʩʢʠʝ ʥʝʜʝʣʠ»

25

ʋʏɸʉʊʀɽ ɺ ʈɸɹʆʊɽ ɺʉɽʈʆʉʉʀʁʉʂʀʍ ʂʆʅʌɽʈɽʅʎʀʁ

ʅʘ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʥʘʫʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʨʝʜʩʪʘʚʣʝʥʦ 15 ʜʦʢʣʘʜʦʚ!



ʋʯʝʙʥʦʝʧʦʩʦʙʠʝ: çɺʳʯʠʩʣʝʥʠʝʜʠʥʘʤʠʯʝʩʢʦʛʦʩʪʨʫʢʪʫʨʥʦʛʦ

ʬʘʢʪʦʨʘʥʘʦʩʥʦʚʝʜʘʥʥʳʭʤʦʜʝʣʠʨʦʚʘʥʠʷʢʣʘʩʩʠʯʝʩʢʦʡ

ʤʦʣʝʢʫʣʷʨʥʦʡʜʠʥʘʤʠʢʠè

ɸʚʪʦʨʳ:  ʈ.ɸ. ʍʘʙʠʙʫʣʣʠʥ, ɸ.ɺ. ʄʦʢʰʠʥ

ʋʏɽɹʅʓɽ ʀ ʋʏɽɹʅʆ-

ʄɽʊʆɼʀʏɽʉʂʀɽ ʇʆʉʆɹʀʗ

26

ʉʩʳʣʢʘ ʥʘ ʩʪʨʘʥʠʮʫ ɺʢʦʥʪʘʢʪʝ: 

https://vk.com/comp_phys_kpfu?w=wall-165577695_1629



ʉʙʦʨʥʠʢʟʘʜʘʯʧʦʢʫʨʩʫçʂʦʤʧʴʶʪʝʨʥʳʡʜʠʟʘʡʥ

ʤʘʪʝʨʠʘʣʦʚè

ɸʚʪʦʨʳ: ɹ.ʅ. ɻʘʣʠʤʟʷʥʦʚ, ɻ.ɸ. ʅʠʢʠʬʦʨʦʚ

27

ʋʏɽɹʅʓɽ ʀ ʋʏɽɹʅʆ-

ʄɽʊʆɼʀʏɽʉʂʀɽ ʇʆʉʆɹʀʗ



ʆɹʒɽʂʊʓ 

ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆʁ 

ʉʆɹʉʊɺɽʅʅʆʉʊʀ

28

1 ɻʘʣʠʤʟʷʥʦʚ ɹ.ʅ., ʄʦʢʰʠʥ ɸ.ɺ., ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʥʘʥʦʨʘʟʤʝʨʥʳʭʪʨʝʱʠʥ ʚ ʤʦʜʝʣʷʭ ʘʤʦʨʬʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ / 

ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 

ʕɺʄ ˉ 2022663457 (ʜʘʪʘ 14.07.2022)

2 ɻʘʣʠʤʟʷʥʦʚ ɹ.ʅ., ʄʦʢʰʠʥ ɸ.ɺ., ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʦʮʝʥʢʠ 

ʚʨʝʤʝʥʥʳʭ ʤʘʩʰʪʘʙʦʚ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʘʣʦʨʘʟʤʝʨʥʳʭ 

ʢʚʘʟʠʫʧʦʨʷʜʦʯʝʥʥʳʭʦʙʨʘʟʦʚʘʥʠʡ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʨʘʩʧʣʘʚʘʭ / ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 

ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ ˉ 2022662372 (ʜʘʪʘ 01.07.2022)

3 ɻʘʣʠʤʟʷʥʦʚ ɹ.ʅ., ʅʠʢʠʬʦʨʦʚ ɻ.ɸ., ʄʦʢʰʠʥ ɸ.ɺ., ʇʨʦʛʨʘʤʤʘ 

ʧʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʦʙʲʝʤʥʳʭ ʧʦʨʠʩʪʳʭ ʠ 

ʦʜʥʦʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ/ ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ ˉ 2022661407 (ʜʘʪʘ 

21.06.2022)

4 ʅʠʢʠʬʦʨʦʚ ɻ.ɸ., ɻʘʣʠʤʟʷʥʦʚ ɹ.ʅ., ʄʦʢʰʠʥ ɸ.ɺ., ʇʨʦʛʨʘʤʤʘ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʧʦʨʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʟʘʜʘʥʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ / ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 

ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ ˉ 2022661585 (ʜʘʪʘ 23.06.2022)



ʆɹʒɽʂʊʓ 

ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆʁ 

ʉʆɹʉʊɺɽʅʅʆʉʊʀ

29

5 ʍʫʩʥʫʪʜʠʥʦʚ ʈ.ʄ., ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʝʢʪʨʘʣʴʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ / ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ 

ˉ2022663591 (ʜʘʪʘ 18.07.2022)

6 ʍʫʩʥʫʪʜʠʥʦʚ ʈ.ʄ., ʇʨʦʛʨʘʤʤʘ ʘʥʘʣʠʟʘ ʙʣʠʞʥʝʛʦ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʨʷʜʢʘ ʚ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ ʩʨʝʜʘʭ / 

ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 

ʕɺʄ  ˉ2022662813 (ʜʘʪʘ 07.07.2022)

7 ʖʥʫʩʦʚ ʄ.ɹ., ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʚʦʩʩʦʟʜʘʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʛʘʟʦʛʠʜʨʘʪʦʚ sI, sII ʠ sH/ ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ ˉ2022665067 (ʜʘʪʘ 

09.09.2022)



ʉʦʪʨʫʜʥʠʢʘʤʠʢʘʬʝʜʨʳʚʳʯʠʩʣʠʪʝʣʴʥʦʡ

ʬʠʟʠʢʠʨʘʟʨʘʙʦʪʘʥʘʧʨʦʛʨʘʤʤʘʜʣʷ

ʨʘʩʯʝʪʘʚʨʝʤʝʥʥʳʭʤʘʩʰʪʘʙʦʚ

ʩʫʱʝʩʪʚʦʚʘʥʠʤ̫ʘʣʦʨʘʟʤʝʨʥʳʭ

ʢʚʘʟʠʫʧʦʨʷʜʦʯʝʥʥʳʭʩʪʨʫʢʪʫʨ

ɸʚʪʦʨʳ: ɻʘʣʠʤʟʷʥʦʚ ɹ.ʅ.,ʄʦʢʰʠʥ ɸ.ɺ. 

30ʆɹʒɽʂʊʓ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆʁ 

ʉʆɹʉʊɺɽʅʅʆʉʊʀ ʊʘʢʠʝ ʩʪʨʫʢʪʫʨʤrʦʛʫʪ

ʬʦʨʤʠʨʦʚʘʪʴʩʷʚʚʳʩʦʢʦʧʣʦʪʥʳʭ

ʤʝʪʘʣʣʠʯʝʩʢʠʭʨʘʩʧʣʘʚʘʭʩ

ʨʘʟʣʠʯʥʳʤʪʠʧʦʤʤʝʞʘʪʦʤʥʦʛʦ

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.

ʇʨʦʛʨʘʤʤʘʤʦʞʝʪ ʙʳʪʴ

ʠʩʧʦʣʴʟʦʚʘʥʘʜʣʷ ʦʙʨʘʙʦʪʢʠ

ʜʘʥʥʳʭ,ʧʦʣʫʯʘʝʤʳʭʩʧʦʤʦʱʴʶ

ʩʫʱʝʩʪʚʫʶʱʠʭʚʳʯʠʩʣʠʪʝʣʴʥʳʭ

ʧʘʢʝʪʦʚLammpsʠVASP.



ʉʦʪʨʫʜʥʠʢʘʤʠʢʘʬʝʜʨʳʚʳʯʠʩʣʠʪʝʣʴʥʦʡ

ʬʠʟʠʢʠʨʘʟʨʘʙʦʪʘʥʘʢʦʤʧʴʶʪʝʨʥʘʷ

ʧʨʦʛʨʘʤʤʘ,ʧʦʟʚʦʣʷʶʱʘʷʚʳʷʚʣʷʪʴ

ʥʘʥʦʨʘʟʤʝʨʥʳʝʪʨʝʱʠʥ(rʧʦʣʦʩʪʠ)ʚ

ʤʦʜʝʣʷʭʘʤʦʨʬʥʳʭʤʘʪʝʨʠʘʣʦʚ.

ɸʚʪʦʨʳ: ɻʘʣʠʤʟʷʥʦʚ ɹ.ʅ.,ʄʦʢʰʠʥ ɸ.ɺ. 

31

ʆɹʒɽʂʊʓ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆʁ 

ʉʆɹʉʊɺɽʅʅʆʉʊʀ
ʇʨʦʛʨʘʤʤʘ,ʧʦʟʚʦʣʷʝʪʚʳʷʚʣʷʪʴʥʘʥʦʨʘʟʤʝʨʥʳʝ

ʪʨʝʱʠʥʳʚʤʦʜʝʣʷʭʘʤʦʨʬʥʳʭʤʘʪʝʨʠʘʣʦʚʠ

ʦʧʨʝʜʝʣʷʪʴʠʭʢʦʣʠʯʝʩʪʚʝʥʥʳʝʭʘʨʘʢʪʝʨʠʩʪʠʢʠ

(ʨʘʟʤʝʨʠ ʬʦʨʤʘʧʦʣʦʩʪʝʡ,ʨʘʩʧʦʣʦʞʝʥʠʝ

ʧʦʣʦʩʪʝʡʚʦʙʲʝʤʝʤʘʪʝʨʠʘʣʘ).

ʇʨʦʛʨʘʤʤʘʧʨʝʜʥʘʟʥʘʯʝʥʘʜʣʷ

ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ

ʤʦʜʝʣʠʨʦʚʘʥʠʷʤʦʣʝʢʫʣʷʨʥʦʡ

ʜʠʥʘʤʠʢʠʠ ʘʜʘʧʪʠʨʦʚʘʥʘʥʘ

ʨʘʙʦʪʫʩʚʳʯʠʩʣʠʪʝʣʴʥʳʤʧʘʢʝʪʦʤ

Lammps.



ʎʀʌʈʆɺʓɽ 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʓɽ 

ʈɽʉʋʈʉʓ

32

1 ʍʫʩʥʫʪʜʠʥʦʚ ʈ.ʄ., ʈʘʟʨʘʙʦʪʢʘ ʎʆʈ ʧʦ ʢʫʨʩʫ çʆʩʥʦʚʳ 

ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʝʩʪʝʩʪʚʝʥʥʦ-

ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭè (ɼʇʇ çʀʥʬʦʨʤʘʪʠʢʘ ʥʦʚʳʭ 

ʤʘʪʝʨʠʘʣʦʚè), https://edu.kpfu.ru/course/view.php?id=5398

2 ʍʫʩʥʫʪʜʠʥʦʚ ʈ.ʄ., ʈʘʟʨʘʙʦʪʢʘ ʎʆʈ ʧʦ ʢʫʨʩʫ çʆʩʥʦʚʳ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ Pythonè (ɼʇʇ çʀʥʬʦʨʤʘʪʠʢʘ ʥʦʚʳʭ 

ʤʘʪʝʨʠʘʣʦʚè), https://edu.kpfu.ru/course/view.php?id=5386

3 ʍʫʩʥʫʪʜʠʥʦʚ ʈ.ʄ., ʈʘʟʨʘʙʦʪʢʘ ʎʆʈ ʧʦ ʢʫʨʩʫ çʆʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè (ɼʇʇ çʀʥʬʦʨʤʘʪʠʢʘ 

ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚè), 

https://edu.kpfu.ru/course/view.php?id=5387



33

ɼʆʉʊʀɾɽʅʀʗ ʂɸʌɽɼʈʓ

ʅʆɺʆʉʊʅʓɽ 

ʉʆʆɹʑɽʅʀʗ ɺ ʉʄʀ

ɺ ʂʌʋ ʚʧʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʣʠ ʩʧʣʘʚ ʥʠʢʝʣʷ 

ʠ ʥʠʦʙʠʷ ʧʨʠ ʩʚʝʨʭʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʷʭ

ʅʦʚʦʩʪʥʘʷ ʟʘʤʝʪʢʘ ʚ ʄʠʥʦʙʨʥʘʫʢʠ 

ʈʦʩʩʠʠ ʠ ʊɸʉʉ ʦ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʷʭ 

ʩʦʪʨʫʜʥʠʢʦʚ ʢʘʬʝʜʨʳ

https://priority2030.ru/news/kazanskie-fiziki -nashli-sposob

https://nauka.tass.ru/nauka/16213319

https://kpfu.ru/physics/struktura/kafedry/kafedra -vychislitelnoj-

fiziki/v -kfu-vpervye-issledovali-splav-nikelya-i-niobiya.html



ɻʘʣʠʤʟʷʥʦʚ ɹʫʣʘʪ ʅʘʠʣʝʚʠʯ

ʇʦʙʝʜʠʪʝʣʴʢʦʥʢʫʨʩʥʦʛʦʦʪʙʦʨʘ2022

ʛʦʜʘʥʘ ʧʦʣʫʯʝʥʠʝʧʝʨʩʦʥʘʣʴʥʳʭ

ʩʪʠʧʝʥʜʠʡʠʤʝʥʠɾ.ʀ. ɸʣʬʝʨʦʚʘʜʣʷ

ʤʦʣʦʜʳʭʫʯʝʥʳʭʚ ʦʙʣʘʩʪʠʬʠʟʠʢʠʠ

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ.

34

ɼʆʉʊʀɾɽʅʀʗ ʂɸʌɽɼʈʓ

ʉʪʘʪʠʩʪʠʢʘ: ʂʦʥʢʫʨʩʥʳʡ ʦʪʙʦʨ 

ʩʦʩʪʘʚʠʣ 1 ʢ 20!



ʎʳʛʘʥʢʦʚ ɸʨʪʸʤ ɸʣʝʢʩʝʝʚʠʯ

ʋʩʧʝʰʥʘʷʟʘʱʠʪʘʜʠʧʣʦʤʘʤʘʛʠʩʪʨʘ

ʫʥʠʚʝʨʩʠʪʝʪʘʂʘʥʘʜʟʘʚʳ(ʗʧʦʥʠʷ)

35

ɼʆʉʊʀɾɽʅʀʗ ʂɸʌɽɼʈʓ



ʄʆʃʆɼɪɾʅɸʗ ʅɸʋʂɸ

36

ʋʯʘʩʪʥʠʢʠ(ʧʝʨʚʦʝʬʦʪʦʩʣʝʚʘʥʘʧʨʘʚʦ): ʖʥʫʩʦʚʄʫʭʘʤʤʘʜ,ɺʣʘʩʦʚʈʦʤʘʥ,

ʍʘʡʨʫʣʣʠʥʘʈʘʥʠʷ, ʅʠʢʠʬʦʨʦʚɻʝʦʨʛʠʡ,ʎʳʛʘʥʢʦʚɸʨʪʝʤ,ʍʘʙʠʙʫʣʣʠʥʈʦʤʘʥ(2-ʝ

ʬʦʪʦʩʧʨʘʚʘ)

XXII ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʰʢʦʣʘ -ʩʝʤʠʥʘʨ ʧʦ ʧʨʦʙʣʝʤʘʤ ʬʠʟʠʢʠ 

ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʝʱʝʩʪʚʘ (ʉʇʌʂʉ-22) ʧʘʤʷʪʠ 

ʄ.ʀ.ʂʫʨʢʠʥʘ

4 ʧʨʝʜʩʪʘʚʠʪʝʣʷ 

ʢʘʬʝʜʨʳ ʫʜʦʩʪʦʝʥʳ 

ɼʠʧʣʦʤʘʤʠ ʟʘ 

ʣʫʯʰʠʝ ʜʦʢʣʘʜʳ!



ʄʆʃʆɼɪɾʅɸʗ ʅɸʋʂɸ

37

ʉʪʫʜʝʥʪʘʤʠʢʘʬʝʜʨʳʙʳʣʦʩʜʝʣʘʥʦ40 ʜʦʢʣʘʜʦʚʥʘʚʩʝʨʦʩʩʠʡʩʢʠʭʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ

ʢʦʥʬʝʨʝʥʮʠʷʭʠʰʢʦʣʘʭ-ʢʦʥʬʝʨʝʥʮʠʷʭʧʦʠʪʦʛʘʤʢʦʪʦʨʳʭʠʟʜʘʥʳ34 ʪʝʟʠʩʘ, ʪʨʫʜʘʠʣʠ

ʤʘʪʝʨʠʘʣʘ. ʂʨʦʤʝʪʦʛʦ,15ʪʝʟʠʩʦʚʚʳʰʣʦʚʨʘʤʢʘʭʠʪʦʛʦʚʦʡʢʦʥʬʝʨʝʥʮʠʠʩʪʫʜʝʥʪʦʚʂʌʋ.

ʉʪʫʜʝʥʪʳʢʘʬʝʜʨʳï ʘʚʪʦʨʠr ʩʦʘʚʪʦʨʳ14 ʩʪʘʪʝʡʚ ʞʫʨʥʘʣʘʭ,ʠʥʜʝʢʩʠʨʫʝʤʳʭ

ʤʝʞʜʫʥʘʨʦʜʥʳʤʠʙʘʟʘʤʠʮʠʪʠʨʦʚʘʥʠʷWoSʠScopus.

ʉʪʫʜʝʥʪʳʢʘʬʝʜʨʳʫʯʘʩʪʚʫʶʪʚ ʨʝʘʣʠʟʘʮʠʠʥʘʫʯʥʳʭʪʝʤʋʥʠʚʝʨʩʠʪʝʪʘʠ ʷʚʣʷʶʪʩʷ

ʣʘʙʦʨʘʥʪʘʤʠ-ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. 6ʯʝʣʦʚʝʢʪʨʫʜʦʫʩʪʨʦʝʥʳ.

ʉʪʫʜʝʥʪʳʢʘʬʝʜʨʳïʘʚʪʦʨʳʠʩʦʘʚʪʦʨʳʧʫʙʣʠʢʘʮʠʡʚʉʄʀʧʦʪʝʤʘʤ,ʦʩʚʝʱʘʶʱʠʤʟʘʜʘʯʠ

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡʬʠʟʠʢʠ.

ʉʪʫʜʝʥʪʳʢʘʬʝʜʨʳïʘʚʪʦʨʳʠʩʦʘʚʪʦʨʳʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭʧʦʩʦʙʠʡʜʣʜ̫ʠʩʮʠʧʣʠʥ,

ʨʝʘʣʠʟʫʝʤʳʭʥʘʢʘʬʝʜʨʝ.

ʉʪʫʜʝʥʪʳʢʘʬʝʜʨʳʫʯʘʩʪʚʫʶʪʚʧʦʜʛʦʪʦʚʢʝʮʠʬʨʦʚʳʭʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭʨʝʩʫʨʩʦʚʠʦʙʲʝʢʪʦʚ

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡʩʦʙʩʪʚʝʥʥʦʩʪʠ.



38

ʇʈʆʌʆʈʀɽʅʊɸʎʀʆʅʅɸʗ 

ʈɸɹʆʊɸ

ɺʩʪʨʝʯʘʩʦʩʪʫʜʝʥʪʘʤʠɽʣʘʙʫʞʩʢʦʛʦʠʥʩʪʠʪʫʪʘ
ʂʌʋ

ɺʩʪʨʝʯʘʩ ʫʯʘʱʠʤʠʩʷʣʠʮʝʷˉ35 ʛʦʨʦʜʘʅʠʞʥʝʢʘʤʩʢ



39

ʈʘʙʦʪʘ ʚ ʩʦʩʪʘʚʝ ʞʶʨʠ ʢʦʥʢʫʨʩʘ ʥʘ 

ʣʫʯʰʠʡ ʜʦʢʣʘʜ III ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʠʤ. ɸ.ʄ. ɹʫʪʣʝʨʦʚʘ

ʇʈʆʌʆʈʀɽʅʊɸʎʀʆʅʅɸʗ 

ʈɸɹʆʊɸ

ʉʦʪʨʫʜʥʠʢʠ ʢʘʬʝʜʨʳ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʬʠʟʠʢʠ 

ʢ.ʬ.-ʤ.ʥ., ʜʦʮ. ʍʫʩʥʫʪʜʠʥʦʚ ʈ.ʄ. ʠ ʢ.ʬ.-ʤ.ʥ., ʜʦʮ. 

ɻʘʣʠʤʟʷʥʦʚɹ.ʅ.ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚ III 

ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʠʤ. ɸ.ʄ. ɹʫʪʣʝʨʦʚʘ,ʢʦʪʦʨʘʷ 

ʧʨʦʰʣʘ ʩ 15 ʧʦ 16 ʘʧʨʝʣʷ ʚ ʃʠʮʝʝ ˉ 177 ʛʦʨʦʜʘ 

ʂʘʟʘʥʠ



40

ʃʝʢʮʠʷ 

ʜʦʮʝʥʪʘ ʢʘʬʝʜʨʳ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʬʠʟʠʢʠ,

ʢʘʥʜʠʜʘʪʘ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ 

ɼʝʤʠʥʘ ʉʝʨʛʝʷ ɸʥʘʪʦʣʴʝʚʠʯʘ

çʌʠʟʠʢʘ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ: 

ʆʪ ʧʨʦʩʪʦʛʦ ʢ ʩʣʦʞʥʦʤʫè

ʇʈʆʌʆʈʀɽʅʊɸʎʀʆʅʅɸʗ 

ʈɸɹʆʊɸ

ʃʝʢʮʠʷ ʜʦʩʪʫʧʥʘ ʧʦ ʩʩʳʣʢʘʤ:

https://www.youtube.com/watch?v= 0H4XhETPEv4 

(Univer.TV)

https://www.youtube.com/watch?v= WtEqkXQfqwc

(YouTube-ʢʘʥʘʣ ʀʌ ʂʌʋ)



41

ʇʈʆʌʆʈʀɽʅʊɸʎʀʆʅʅɸʗ 

ʈɸɹʆʊɸ

ɺʩʪʨʝʯʘ ʢ.ʬ.-ʤ.ʥ., ʜʦʮ. ʍʫʩʥʫʪʜʠʥʦʚʘʈ.ʄ. 

ʩ ʫʯʝʥʠʢʘʤʠ ʩʨʝʜʥʝʡ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ ˉ 147 

ɸʚʠʘʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʘʡʦʥʘ ʛ. ʂʘʟʘʥʠ.
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ʇʈʆʌʆʈʀɽʅʊɸʎʀʆʅʅɸʗ 

ʈɸɹʆʊɸ



43

ɼʆʇʆʃʅʀʊɽʃʔʅʓɽ ɸʉʇɽʂʊʓ: ʈɸɹʆʊɸ ʂɸʌɽɼʈɸʃʔʅʆɻʆ ʉɽʄʀʅɸʈɸ



44

ɼʆʇʆʃʅʀʊɽʃʔʅʓɽ ɸʉʇɽʂʊʓ: ʋʉʇɽʐʅʓɽ ɿɸʑʀʊʓ ɺʂʈ ʀ ʄɸɻʀʉʊɽʈʉʂʀʍ      

ɼʀʉʉɽʈʊɸʎʀʁ



45

ɼʆʇʆʃʅʀʊɽʃʔʅʓɽ 

ɸʉʇɽʂʊʓ: 

ʂʋʃʔʊʋʈʅʓɽ 

ʄɽʈʆʇʈʀʗʊʀʗ

ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʤʫʟʝʡ ʠʤ. ɸ.ɸ. ʐʪʫʢʝʥʙʝʨʛʘ

ʂʘʟʘʥʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ


