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 ʉʠʙʠʨʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ʈɸʅ ï ʚʳʩʦʢʦʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ 

ʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʘʷ ʥʘʫʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩ ʤʠʨʦʚʦʡ 

ʠʟʚʝʩʪʥʦʩʪʴʶ. 

 ʆʩʥʦʚʫ ʤʦʱʠ ʥʘʫʯʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʉʠʙʠʨʩʢʦʛʦ 

ʆʪʜʝʣʝʥʠʷ ʈɸʅ  ʩʦʩʪʘʚʣʷʶʪ ʥʘʫʯʥʳʝ ʰʢʦʣʳ, ʦʩʥʦʚʘʥʥʳʝ 

ʚʳʜʘʶʱʠʤʠʩʷ ʫʯʝʥʳʤʠ ï ʦʩʥʦʚʘʪʝʣʷʤʠ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʠ 

ʢʨʫʧʥʝʡʰʠʭ ʠʥʩʪʠʪʫʪʦʚ ʉʆ ʈɸʅ. ɺ ʠʭ ʯʠʩʣʝ ʘʢʘʜʝʤʠʢʠ 

ʄ.ɸ.ʃʘʚʨʝʥʪʴʝʚ, ʉ.ʃ.ʉʦʙʦʣʝʚ, ʉ.ɸ.ʍʨʠʩʪʠʘʥʦʚʠʯ,  

ɸ.ɸ.ʊʨʦʬʠʤʫʢ, ɺ.ʉ.ʉʦʙʦʣʝʚ, ʃ.ɺ.ʂʘʥʪʦʨʦʚʠʯ, ɻ.ʀ.ʄʘʨʯʫʢ, 

ɻ.ʀ.ɹʫʜʢʝʨ, ʉ.ʉ.ʂʫʪʘʪʝʣʘʜʟʝ, ʅ.ʅ.ʗʥʝʥʢʦ, ɸ.ʇ.ɽʨʰʦʚ, 

ɼ.ʂ.ɹʝʣʷʝʚ, ɻ.ʂ.ɹʦʨʝʩʢʦʚ, ɺ.ɺ.ɺʦʝʚʦʜʩʢʠʡ, ɸ.ɺ.ʅʠʢʦʣʘʝʚ, 

ɺ.ɸ.ʂʦʧʪʶʛ, ɺ.ɽ.ɿʫʝʚ, ʃ.ɺ.ʂʠʨʝʥʩʢʠʡ, ɸ.ɺ.ʈʞʘʥʦʚ, 

ʖ.ɽ.ʅʝʩʪʝʨʠʭʠʥ, ɺ.ʇ.ʏʝʙʦʪʘʝʚ, ɸ.ʃ.ʗʥʰʠʥ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. 

 ʉʫʤʤʘʨʥʳʡ ʚʢʣʘʜ ʠʥʩʪʠʪʫʪʦʚ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈɸʅ 

ʚ ʵʢʦʥʦʤʠʢʫ ʩʪʨʘʥʳ ʧʨʠ ʦʩʚʦʝʥʠʠ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʨʦʞʜʝʥʠʡ 

ʉʠʙʠʨʠ, ʦʨʛʘʥʠʟʘʮʠʶ ʜʦʙʳʯʠ ʘʣʤʘʟʦʚ ʠ ʜʨʫʛʠʭ ʤʠʥʝʨʘʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʨʘʟʚʠʪʠʝ ʵʥʝʨʛʝʪʠʢʠ, ʘʪʦʤʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʦʨʦʥʥʦʛʦ ʩʝʢʪʦʨʘ ʝʱʝ 

ʧʨʝʜʩʪʦʠʪ ʦʮʝʥʠʪʴ. ʗʩʥʦ, ʯʪʦ ʵʪʦʪ ʚʢʣʘʜ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʝʥ 

ʠ ʜʣ ̫ʈʦʩʩʠʠ, ʠ ʜʣ ̫ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ.    



ʄɸʊɽʄɸʊʀʂɸ, ʀʅʌʆʈʄɸʊʀʂɸ, 

ʄɽʍɸʅʀʂɸ   



ʀʥʩʪʠʪʫʪ ʤʘʪʝʤʘʪʠʢʠ ʠʤ. ʉ.ʃ. ʉʦʙʦʣʝʚʘ ʉʆ ʈɸʅ  
ʃʀʅɽɸʈʀɿʆɺɸʅʅɸʗ ɿɸɼɸʏɸ ʄɸɻʅʀʊʆ-ʌʆʊʆʋʇʈʋɻʆʉʊʀ  

 

 
 ʀʩʧʦʣʴʟʫʷ ʢʚʘʟʠʠʟʦʪʨʦʧʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʦʧʪʠʢʠ, 

ʚʳʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʫʨʘʚʥʝʥʠʷ ʤʘʛʥʠʪʦ-ʬʦʪʦʫʧʨʫʛʦʩʪʠ ʜʣ ̫ ʦʙʱʝʛʦ ʩʣʫʯʘʷ 

ʥʝʦʜʥʦʨʦʜʥʦʡ ʠʟʦʪʨʦʧʥʦʡ ʨʝʬʝʨʝʥʪʥʦʡ ʩʨʝʜʳ ʠ ʜʣ ̫ ʧʝʨʝʤʝʥʥʦʛʦ ʚʥʝʰʥʝʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

 ɺʳʧʦʣʥʝʥʘ ʣʠʥʝʘʨʠʟʘʮʠʷ ʵʪʠʭ ʫʨʘʚʥʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʝʤʝʥʥʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʦʧʪʠʯʝʩʢʫʶ ʘʥʠʟʦʪʨʦʧʠʶ. ʅʘʡʜʝʥʦ ʷʚʥʦʝ 

ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʣʠʥʝʘʨʠʟʦʚʘʥʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʢʦʪʦʨʦʝ ʪʨʠʚʠʘʣʠʟʫʝʪ 

ʦʙʨʘʪʥʫʶ ʟʘʜʘʯʫ ʜʣ ̫ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʨʦʬʠʣʷ ʥʘʧʨʷʞʝʥʠʡ ʧʦ ʪʦʣʱʠʥʝ ʧʣʘʩʪʠʥʳ.  

 ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʌʫʨʴʝ ʠʩʢʦʤʦʛʦ ʧʨʦʬʠʣʷ, ʯʪʦ ʪʘʢʞʝ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ 

ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʠ ʪʨʝʙʫʝʤʦʛʦ ʠʭ ʢʦʣʠʯʝʩʪʚʘ, ʩʚʦʜʷ ʵʪʠ ʚʦʧʨʦʩʳ 

ʢ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʤ ʩʚʦʡʩʪʚʘʤ ʨʷʜʦʚ ʌʫʨʴʝ.  

 ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʜʣ ̫ ʢʦʥʪʨʦʣʷ ʪʝʭʥʦʣʦʛʠʠ 

ʟʘʢʘʣʠʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʣʦʙʦʚʳʭ ʩʪʝʢʦʣ. 

 V.Sharafutdinov. The linearized problem of magneto-photoelasticity. Inverse Problems and 

Imaging. Vol. 8, No. 1. 2014, 247-257. doi:10.3934/ipi.2014.8.247. 

ʈʘʙʦʪʳ ʧʦ ʪʝʦʨʠʠ ʢʨʠʪʠʯʝʩʢʠʭ ʛʨʘʬʦʚ 
ɼʦʢʘʟʘʥʘ ʛʠʧʦʪʝʟʘ ɻʘʣʣʘʠ 1963 ʛ. ʦ ʤʠʥʠʤʘʣʴʥʦʤ ʯʠʩʣʝ ʨʝʙʝʨ ʚ n-ʚʝʨʰʠʥʥʦʤ  k-

ʢʨʠʪʠʯʝʩʢʦʤ ʛʨʘʬʝ. ʕʪʦ ʜʘʝʪ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ  ʧʨʦʙʣʝʤʳ ʆʨʝ 1967 ʛ. 

ɼʘʥʦ ʦʧʠʩʘʥʠʝ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʛʨʘʬʦʚ ʚ ʛʠʧʦʪʝʟʝ ɻʘʣʣʘʠ ʠ ʧʦʣʫʯʝʥ ʦʪʚʝʪ ʥʘ 

ʚʦʧʨʦʩ ɸʢʩʝʥʦʚʘ 1978 ʛ. ʠ ʕʨʜʝʰʘ 1991 ʛ. ʦʙ ʦʧʠʩʘʥʠʠ 4-ʢʨʠʪʠʯʝʩʢʠʭ ʧʣʦʩʢʠʭ 

ʛʨʘʬʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʪʦʯʥʦʩʪʠ ʯʝʪʳʨʝ ʮʠʢʣʘ ʜʣʠʥʦʡ 3. 
ɸ.ɺ.ʂʦʩʪʦʯʢʘ, ʩʦʚʤʝʩʪʥʦ ʩ ʄ.ʗʥʩʠ ʠ ʆ.ɺ.ɹʦʨʦʜʠʥʳʤ. 

 

 

  

 



ʅʆɺʓɽ ʄɽʊʆɼʓ ɸʅɸʃʀɿɸ ɼɸʅʅʓʍ ʀɿ ʉʆʎʀɸʃʔʅʓʍ ʉɽʊɽʁ 
ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʪʠʢʠ ʠʤ. ɸ.ʇ. ɽʨʰʦʚʘ ʉʆ ʈɸʅ 

 

ɹʘʪʫʨʘ ʊ.ɺ., ʂʦʧʳʣʦʚʘ ʅ.ʉ., ʄʫʨʟʠʥ ʌ.ɸ., ʇʨʦʩʢʫʨʷʢʦʚ ɸ.ɺ.  

 

1. ɹʘʪʫʨʘ ʊ.ɺ., ʄʫʨʟʠʥ ʌ.ɸ., ʇʝʨʬʠʣʴʝʚ ɸ.ɸ., ʐʤʘʥʠʥʘ ʊ.ɺ. ʄʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʠʩʢʘ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʩʠʥʪʘʢʩʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ // ʄʦʥʦʛʨ. / ʀʥʩʪʠʪʫʪ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʪʠʢʠ ʠʤ. ɸ.ʇ. ɽʨʰʦʚʘ 

ʉʆ ʈɸʅ. ï ʅʦʚʦʩʠʙʠʨʩʢ: ʀʟʜ-ʚʦ ʉʆ ʈɸʅ, 2014. ISBN 978-5-7692-1398-4. ï 76 ʩ. 

2. ɹʘʪʫʨʘ ʊ.ɺ., ʄʫʨʟʠʥ ʌ.ɸ., ʇʨʦʩʢʫʨʷʢʦʚ ɸ.ɺ., ʉʧʝʨʘʥʩʢʠʡ ɼ.ʆ. ʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠʟ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ // ʇʨʦʙʣʝʤʳ ʠʥʬʦʨʤʘʪʠʢʠ. ï ʅʦʚʦʩʠʙʠʨʩʢ, 2014. ï ˉ. 2(23). ï ʉ. 39-53. 

ʉʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠʟ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ 





ʆɹʈɸɿʆɺɸʅʀɽ ʆʎʂ ʌɸɿʓ ɺ ʋɼɸʈʅʆ-ʉɾɸʊʆʁ ʄɽɼʀ 
ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʠʢʣʘʜʥʦʡ ʤʝʭʘʥʠʢʠ 

ʠʤ. ʉ.ɸ. ʍʨʠʩʪʠʘʥʦʚʠʯʘ ʉʆ ʈɸʅ 

 

  

 

ɺ.ʄ. ʌʦʤʠʥ, ɸ.ɺ. ɹʦʣʝʩʪʘ 

ʉʪʨʫʢʪʫʨʥʳʡ ʬʘʢʪʦʨ (ʉʌ) ʟʘ ʬʨʦʥʪʦʤ 

ʫʜʘʨʥʦʡ ʚʦʣʥʳ ʩ ʜʘʚʣʝʥʠʝʤ 200 ɻʇʘ. ɺ 

ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʤʝʜʠ ʩʦ ʩʨʝʜʥʠʤ 

ʨʘʟʤʝʨʦʤ ʟʝʨʥʘ 2 ʥʤ ʩʦʩʫʱʝʩʪʚʫʶʪ ʆʎʂ 

ʬʘʟʘ ʤʝʜʠ ʠ ʨʘʩʧʣʘʚ. ʇʨʠʚʝʜʝʥ ʉʌ ɻʎʂ 

ʩʪʨʫʢʪʫʨʳ ʥʘʯʘʣʴʥʦʛʦ ʥʝʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʧʦʣʠʢʨʠʩʪʘʣʣʘ  

ʀʟʦʙʨʘʞʝʥʠʝ ʩʠʩʪʝʤʳ ʘʪʦʤʦʚ ʩ ʣʦʢʘʣʴʥʦʡ 

ʢʦʦʨʜʠʥʘʮʠʝʡ ʦʪʣʠʯʥʦʡ ʦʪ ɻʎʂ ʩʪʨʫʢʪʫʨʳ 

(ʜʝʬʝʢʪʦʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ), 

ʧʦʣʫʯʝʥʥʦʡ ʧʨʠ ʨʘʟʛʨʫʟʢʝ ʫʜʘʨʥʦ-ʩʞʘʪʦʡ 

ʤʝʜʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 300 ʂ ʠ ʜʘʚʣʝʥʠʷ 1 

ʘʪʤ.  

1. ɹʦʣʝʩʪʘ ɸ.ɺ., ʌʦʤʠʥ ɺ.ʄ.   ʄʦʣʝʢʫʣʷʨʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʤʝʜʠ // 

ʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʬʠʟʠʢʘ. - 2014. -ʊ.55, No.5. -ʉ. 86-99. 

2. ɹʦʣʝʩʪʘ ɸ.ɺ., ʌʦʤʠʥ ɺ.ʄ.   ʌʘʟʦʚʦʝ ʧʨʝʚʨʘʱʝʥʠʝ ʟʘ ʬʨʦʥʪʦʤ ʫʜʘʨʥʦʡ ʚʦʣʥʳ ʚ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ 

ʤʝʜʠ // ɼʦʢʣʘʜʳ ɸʅ. - 2014. -ʊ.456, No.5. -ʉ. 532-536.  



ʌʀɿʀʏɽʉʂʀɽ ʅɸʋʂʀ, ʂʆʉʄʀʏɽʉʂʀɽ, 

ʂɺɸʅʊʆɺʓɽ ʀ ɸɼɼʀʊʀɺʅʓɽ 

ʊɽʍʅʆʃʆɻʀʀ   



ɺ ʀʗʌ ʉʆ ʈɸʅ ʠʤ. ɻ.ʀ.ɹʫʜʢʝʨʘ ʥʘ ʫʩʪʘʥʦʚʢʝ ɻɼʃ ʧʨʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʉɺʏ 
ʥʘʛʨʝʚʝ ʧʣʘʟʤʳ ʜʦʩʪʠʛʥʫʪʘ ʨʝʢʦʨʜʥʘʷ ʜʣʷ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʳʭ ʤʘʛʥʠʪʥʳʭ 
ʣʦʚʫʰʝʢ ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ ʚʝʣʠʯʠʥʘ ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 900 ʵɺ. 
 
ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʩʦʚʤʝʩʪʥʦ ʩ ʨʷʜʦʤ ʧʨʝʜʳʜʫʱʠʭ ʜʘʝʪ ʥʘʜʝʞʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʩʦʟʜʘʥʠʷ 
ʨʝʘʢʪʦʨʦʚ ʷʜʝʨʥʦʛʦ ʩʠʥʪʝʟʘ ʥʘ ʙʘʟʝ ʦʪʢʨʳʪʳʭ ʣʦʚʫʰʝʢ, ʠʤʝʶʱʠʭ ʧʨʦʩʪʝʡʰʫʶ ʩ 
ʠʥʞʝʥʝʨʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʩʝʩʠʤʤʝʪʨʠʯʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

ʋʩʪʘʥʦʚʢʘ ɻɼʃ 

ʇʨʦʛʨʝʩʩ ʫʚʝʣʠʯʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ 
ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ 
ʫʩʪʘʥʦʚʢʝ ɻɼʃ ʟʘ 25 ʣʝʪ. ʈʝʟʫʣʴʪʘʪʳ 
2013 ʠ 2014 ʛʦʜʦʚ ʧʦʣʫʯʝʥʳ ʙʣʘʛʦʜʘʨʷ 
ʦʜʥʦʚʨʝʤʝʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʚʫʭ 
ʩʠʩʪʝʤ ʥʘʛʨʝʚʘ ʧʣʘʟʤʳ: ʘʪʦʤʘʨʥʦʡ 
ʠʥʞʝʢʮʠʠ ʠ ʩʠʩʪʝʤʳ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ 
ʥʘʛʨʝʚʘ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʥʘ ʚ ʢʦʣʣʘʙʦʨʘʮʠʠ 
ʩ ʀʇʌ ʈɸʅ (ʛ. ʅ-ʅʦʚʛʦʨʦʜ). 



 
       ʀʅʉʊʀʊʋʊ ɸɺʊʆʄɸʊʀʂʀ ʀ ʕʃɽʂʊʈʆʄɽʊʈʀʀ ʉʆ ʈɸʅ  

ʄʦʱʥʦʩʪʴ ʛʝʥʝʨʘʮʠʠ 

 I. D. Vatnik, D. V. Churkin, E. V. Podivilov, S. A. Babin.  
 Laser Physics Letters 11 (7), 075101 (2014). S.K. Turitsyn, S.A. Babin, 
 D.V. Churkin, I.D.Vatnik, M.A. Nikulin, E.V. Podivilov.  
 Physics  Reports, 2014, v.542, N2, p.133-193. 

ʇʨʠʤʝʥʝʥʠʷ ʚ ʥʠʟʢʦʢʦʛʝʨʝʥʪʥʳʭ ʩʠʩʪʝʤʘʭ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʪʦʤʦʛʨʘʬʠʠ 

Á   ɺʳʩʦʢʘʷ ʘʙʩʦʣʶʪʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʝʥʝʨʘʮʠʠ (~70%): >7 ɺʪ ʧʨʠ 11 ɺʪ ʥʘʢʘʯʢʠ  

Á   ʇʨʝʜʝʣʴʥʘʷ (~100% ) ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʢʚʘʥʪʦʚʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

Á   ɺʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ (M2å1) ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ 

Á   ʇʨʦʩʪʘʷ ʠ ʥʘʜʸʞʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ (all-fiber) ʥʘ ʦʩʥʦʚʝ ʢʦʨʦʪʢʦʛʦ ʩʚʝʪʦʚʦʜʘ  

Á   ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʡ ʠʩʪʦʯʥʠʢ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʥʘʫʢʠ ʠ ʧʨʠʣʦʞʝʥʠʡ: 

ɺʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʡ ʚʦʣʦʢʦʥʥʳʡ ʣʘʟʝʨ ʩʦ ʩʣʫʯʘʡʥʦʡ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ 

ʈʝʟʫʣʴʪʘʪ ʦʪʤʝʯʝʥ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʜʚʫʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ 

ʣʘʟʝʨʘʤ ʚ 2014 ʛ.: Optics and Photonics News, 2014, N12 (Optics in 

2014) 



 

ʊʈɽʍʄɽʈʅʓɽ ɹɽɿʄɸʉʉʆɺʓɽ ʌɽʈʄʀʆʅʓ 

 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʧʦʛʣʦʱʝʥʠʷ ʦʪ ʚʝʣʠʯʠʥʳ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʣʠʥʝʡʥʘ B1/2 (ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠʚʝʜʝʥʦ ʚ ʚʠʜʝ ʮʚʝʪʥʦʡ ʢʘʨʪʳ) (ʩʣʝʚʘ). ʇʫʥʢʪʠʨʥʳʝ ʣʠʥʠʠ 

ʧʦʢʘʟʳʚʘʶʪ ʧʦʟʠʮʠʶ ʨʝʟʦʥʘʥʩʦʚ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʃʘʥʜʘʫ (ʩʧʨʘʚʘ) ʧʨʠ  kz = 0, ʩʢʦʨʦʩʪʠ  106 ʤĀʩ-1 ʠ 

ȹ = 1 ʵɺ. ʊʘʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʙʝʟʤʘʩʩʦʚʳʭ ʬʝʨʤʠʦʥʦʚ 

ʕʥʝʨʛʠʷ ʫʨʦʚʥʝʡ ʃʘʥʜʘʫ ʚ ʙʝʩʱʝʣʝʚʦʤ HgCdTe 

ʉʪʨʫʢʪʫʨʘ (013) HgCdTe/CdTe/ZnTe/GaAs ʩ 

ʚʘʨʠʟʦʥʥʳʤʠ ʰʠʨʦʢʦʟʦʥʥʳʤʠ ʩʣʦʷʤʠ. 

ʊʦʣʱʠʥʘ HgCdTe ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʩʪʘʚʘ  ï 3,2 ʤʢʤ. 

ʉʦʩʪʘʚ, XCdTe  0,17,  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ - 2,4 1015 ʩʤ-3. 

ʇʦʜʚʠʞʥʦʩʪʴ 275000 ʩʤ2/ɺʩ  

M. Orlita, D.M. Basko, M.S. Zholudev, F. Teppe, W. Knap, V.I. Gavrilenko, N.N. Mikhailov, S.A. Dvoretskii, P. Neugebauer,  

C. Faugeras, A-L. Darra, G. Martinez and M. Potemski. Nature Physics. v.10, p.233, (2014) 



ɸʂʊʀɺʅɸʗ ʉʀʉʊɽʄɸ ʆɹɽɿɺɽʐʀɺɸʅʀʗ ʂʈʋʇʅʆɻɸɹɸʈʀʊʅʓʍ  

ʊʈɸʅʉʌʆʈʄʀʈʋɽʄʓʍ ʉʀʉʊɽʄ  

ʇʈʀ ʇʈʆɺɽɼɽʅʀʀ ʅɸɿɽʄʅʓʍ ʄʆɼɸʃʔʅʓʍ ʀʉʇʓʊɸʅʀʁ  

ɺʥʝʰʥʠʡ ʚʠʜ ʝʜʠʥʠʯʥʦʡ ʩʪʦʡʢʠ ʩʠʩʪʝʤʳ 

ʦʙʝʟʚʝʰʠʚʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʤʦʜʘʣʴʥʳʭ 

ʠʩʧʳʪʘʥʠʡ (ʚ ʩʠʩʪʝʤʝ 16 ʪʘʢʠʭ ʩʪʦʝʢ).  

ʌʨʘʛʤʝʥʪ ʩʠʩʪʝʤʳ ʦʙʝʟʚʝʰʠʚʘʥʠʷ  

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʦʜʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ.  

        ʈʘʟʨʘʙʦʪʘʥʳ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠ ʩʦʟʜʘʥ ʚ ʠʥʪʝʨʝʩʘʭ ʆɸʆ çʀʉʉè ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʦʙʨʘʟʝʮ ʥʝ ʠʤʝʶʱʝʡ 

ʤʠʨʦʚʳʭ ʘʥʘʣʦʛʦʚ ʤʥʦʛʦʢʘʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʦʙʝʟʚʝʰʠʚʘʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʜʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʪʨʘʥʩʬʦʨʤʠʨʫʝʤʳʭ ʩʠʩʪʝʤ (ʂʊʉ) ʚ ʫʩʣʦʚʠʷʭ ʠʤʠʪʘʮʠʠ ʥʝʚʝʩʦʤʦʩʪʠ. ʉʠʩʪʝʤʘ ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʳʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʢʦʤʧʝʥʩʘʮʠʠ ʚʝʩʘ ʂʊʉ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʦʜʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ - 

ʥʝ ʙʦʣʝʝ 0.02%, ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʤʦʜʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ - 0.01 
 

 30 ɻʮ)  ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʥʘʟʝʤʥʫʶ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʦʪʨʘʙʦʪʢʫ ʂʊʉ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʝʬʣʝʢʪʦʨʦʚ ʜʠʘʤʝʪʨʦʤ ~ 50 ʤ. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʆʂʈ ʧʦ ʩʦʟʜʘʥʠʶ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ ʪʘʢʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚ ʠʪʦʛʝ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʩʥʘʱʝʥʠʝ ʢʦʩʤʠʯʝʩʢʠʭ 

ʘʧʧʘʨʘʪʦʚ ʨʝʬʣʝʢʪʦʨʘʤʠ ʩʚʝʨʭʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ ʠ ʩʦʣʥʝʯʥʳʤʠ ʙʘʪʘʨʝʷʤʠ ʚʳʩʦʢʦʡ ʤʦʱʥʦʩʪʠ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʧʝʰʥʦ ʜʦʣʦʞʝʥ  

ʥʘ ʈʝʰʝʪʥʝʚʩʢʠʭ ʯʪʝʥʠʷʭ ʚ ʥʦʷʙʨʝ 2014 ʛ. 



ʃɸɿɽʈʅʓʁ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʁ ʂʆʄʇʃɽʂʉ  

ɼʃʗ ʀɿʄɽʈɽʅʀʗ ɻɽʆʄɽʊʈʀʀ ʀ ʆɹʈɸɹʆʊʂʀ ʀɿɼɽʃʀʁ  

ʉ ʇʈʆʀɿɺʆʃʔʅʆʁ ʌʆʈʄʆʁ 3D ʇʆɺɽʈʍʅʆʉʊʀ  
(ɸɹʃʗʎʀʗ, ʈɽɿʂɸ, ʉɺɸʈʂɸ)  

ʇʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʚʦʩʭʦʜʠʪ ʠʟʚʝʩʪʥʳʝ ʘʥʘʣʦʛʠ  
ʨʦʩʩʠʡʩʢʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ  

ʅʘ ʙʘʟʝ ʢʦʤʧʣʝʢʩʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʫʥʠʢʘʣʴʥʘʷ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʤʘʰʠʥʘ 

ʩ ʨʘʟʨʝʰʝʥʠʝʤ 0.1 ʤʢʤ  

ʠ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʡ 

ʤʝʥʝʝ 5 ʤʢʤ 

ʂʦʤʧʣʝʢʩ ʠʟʛʦʪʦʚʣʝʥ ʧʦ ʟʘʢʘʟʫ 

ɸʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʢʦʨʧʦʨʘʮʠʠ ʂʅʈ 

ʆʉʆɹɽʅʅʆʉʊʀ 

Å ʆʙʨʘʙʦʪʢʘ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʠʟʜʝʣʠʡ 

  ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ 

Å ʂʀʄ ʩ ʙʦʣʴʰʠʤ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʦʙʲʸʤʦʤ 

ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʩʪʝʤʘ ʩʦʟʜʘʥʘ ʜʣʷ ʆɸʆ çʀʉʉè ʠʤ. ʘʢʘʜ. ʄ.ʌ. ʈʝʰʝʪʥʸʚʘè 

(ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʦʙʲʝʢʪʦʚ) 

ü   5-ʪʠ ʢʦʦʨʜʠʥʘʪʥʳʡ (X-Y-Z- - ) ʩʪʦʣ ʩ ʩʠʩʪʝʤʦʡ ʏʇʋ 

ü   ʩʤʝʥʥʳʝ Nd-YAG ʣʘʟʝʨʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ 
  (ʚ ʪ.ʯ. ʦʨʠʛʠʥʘʣʴʥʳʡ ʣʘʟʝʨ ʀʃʌ ʉʆ ʈɸʅ ʜʣʷ ʘʙʣʷʮʠʠ)  

ü   ʜʠʘʧʘʟʦʥʳ ʧʝʨʝʤʝʱʝʥʠʷ ʩʪʦʣʘ, ʤʤ    30003000 600 

ü   ʧʦʛʨʝʰʥʦʩʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʤʢʤ    20 

ü   ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʨʝʟʢʝ, ʤʤ    6 

ü   ʦʙʨʘʙʦʪʢʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʩ ʧʨʦʠʟʚʦʣʴʥʦʡ 
   ʬʦʨʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 



ʍʀʄʀʗ ʀ ʅɸʋʂʀ ʆ ʄɸʊɽʈʀɸʃɸʍ, 

ʂɸʊɸʃʀʊʀʏɽʉʂʀɽ ʊɽʍʅʆʃʆɻʀʀ   



ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʩʠʥʪʝʟʘ 
ʥʘʥʦʯʘʩʪʠʮ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ  ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ 

�Á�/�,�1���&���A���*���8���/�=���8���,�&���#���%�����&����
�(�-�&�(�������&���&�(�8���-�/���6���-���,����,���� ɺʦʟʤʦʞʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʥʦʯʘʩʪʠʮ ʤʝʪʘʣʣʦʚ  ʠ ʯʝʨʥʠʣ: 

- ʚ ʬʦʪʦʚʦʣʴʪʘʠʢʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʠʭ ʢʦʥʪʘʢʪʦʚ 

ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ,  

- ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ OLED ʜʠʩʧʣʝʝʚ ʠ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ, 

ʭʠʤʠʯʝʩʢʠʭ ʩʝʥʩʦʨʦʚ, 

- ʜʣʷ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ ʧʝʯʘʪʥʳʭ ʧʣʘʪ, ʤʝʪʘʣʣʠʟʘʮʠʠ 

ʢʝʨʘʤʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ, ʠʟʛʦʪʦʚʣʝʥʠʷ RFID ʘʥʪʝʥʥ, 

- ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʠʭ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ï ʧʘʩʪ, ʢʣʝʝʚ, ʧʦʣʠʤʝʨʦʚ 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʩʦʟʜʘʥʳ ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʠʝ 

ʯʝʨʥʠʣʘ ʜʣʷ ʩʪʨʫʡʥʦʡ ʧʝʯʘʪʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʦʢʨʳʪʠʡ ʥʘ ʧʣʦʩʢʠʭ 

ʧʦʜʣʦʞʢʘʭ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʫʩʪʨʦʡʩʪʚ ʚ ʵʣʝʢʪʨʦʥʠʢʝ, ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʠ, ʘʚʠʘʮʠʠ, 

ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʝ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ. 

ɺ ʀʥʩʪʠʪʫʪʝ ʭʠʤʠʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʠ ʤʝʭʘʥʦʭʠʤʠʠ ʉʆ ʈɸʅ 

ʨʘʟʨʘʙʦʪʘʥ ʵʢʩʪʨʘʢʮʠʦʥʥʦ-ʧʦʣʠʦʣʴʥʳʡ ʤʝʪʦʜ ʩʠʥʪʝʟʘ 

ʧʦʚʝʨʭʥʦʩʪʥʦ-ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʥʘʥʦʯʘʩʪʠʮ ʤʝʪʘʣʣʦʚ 

(ʩʝʨʝʙʨʦ, ʤʝʜʴ, ʥʠʢʝʣʴ, ʚʠʩʤʫʪ ʠ ʠʭ ʩʧʣʘʚʳ), ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʩʠʥʪʝʟʘ ʧʦʨʦʰʢʦʚ ʤʝʪʘʣʣʦʚ ʩʦ ʩʨʝʜʥʠʤ 

ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ ʦʪ 10 ʥʤ ʜʦ 10 ʤʢʤ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ. 

ʀʅʉʊʀʊʋʊ ʍʀʄʀʀ ʊɺɽʈɼʆɻʆ ʊɽʃɸ ʀ ʄɽʍɸʅʆʍʀʄʀʀ ʉʆ ʈɸʅ 


