
ɸʂɸɼɽʄʀʏɽʉʂʀʁ   ʄʀʂʈʆʉʇʋʊʅʀʂ 

çʏʀɹʀʉ-ʄè. 

 

ʕʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʠ  

ʧʝʨʚʳʝ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
 

ʃ.ʄ. ɿʝʣʸʥʳʡ, ʉ.ʀ. ʂʣʠʤʦʚ, ʀʂʀ ʈɸʅ 

ɸ.ɺ. ɻʫʨʝʚʠʯ, ʌʀ ʈɸʅ 

http://chibis.cosmos.ru 

4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

 ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʙʥʘʨʫʞʝʥ ʨʷʜ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʚ 

ʘʪʤʦʩʬʝʨʝ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ ʠʟʤʝʥʠʚʰʠʭ ʥʘʰʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʛʨʦʟʦʚʳʭ ʨʘʟʨʷʜʘʭ. 

 1. ɺ ʥʘʙʣʶʜʝʥʠʷʭ ʩ ʢʦʩʤʠʯʝʩʢʠʭ ʘʩʪʨʦʬʠʟʠʯʝʩʢʠʭ 

ʦʙʩʝʨʚʘʪʦʨʠʡ COMPTON (1991-2000 ʛ.ʛ.) ʠ RHESSI (ʟʘʧʫʱʝʥ ʚ 2002 

ʛ.) ʦʙʥʘʨʫʞʝʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʦʱʥʳʝ ʠʤʧʫʣʴʩʳ ʛʘʤʤʘ ʠʟʣʫʯʝʥʠʷ, 

ʠʜʫʱʠʝ ʦʪ ɿʝʤʣʠ (TGF). ʕʥʝʨʛʠʷ ʠʤʧʫʣʴʩʦʚ ʜʦʩʪʠʛʘʝʪ ʜʝʩʷʪʢʦʚ 

ʢɼʞ.  

 2. ʆʙʥʘʨʫʞʝʥʘ ʛʝʥʝʨʘʮʠʷ ʢʦʨʦʪʢʠʭ (~ 5 ʤʢʩ) ʦʜʠʥʦʯʥʳʭ 

ʨʘʜʠʦʨʘʟʨʷʜʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʠʟʣʫʯʝʥʠʶ ʨʘʜʠʦʠʤʧʫʣʴʩʦʚ 

ʩʚʝʨʭʚʳʩʦʢʦʡ ʤʦʱʥʦʩʪʠ (ʜʦ 100 ɻɺʪ ʠ ʚʳʰʝ).  

 

 ʀʤʧʫʣʴʩʳ ʛʝʥʝʨʠʨʫʶʪʩʷ ʚ ʛʨʦʟʦʚʳʭ ʦʙʣʘʢʘʭ ʥʘ ʙʦʣʴʰʠʭ 

ʚʳʩʦʪʘʭ 13-20 ʢʤ.  



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

 ɺ ʨʦʩʩʠʡʩʢʦʡ ʰʢʦʣʝ ʪʝʦʨʝʪʠʢʦʚ ʌʀɸʅ ʚʦ ʛʣʘʚʝ ʩ 

ʘʢʘʜʝʤʠʢʦʤ ɸʣʝʢʩʘʥʜʨʦʤ ɺʠʢʪʦʨʦʚʠʯʝʤ ɻʫʨʝʚʠʯʝʤ ʙʳʣʘ 

ʧʦʩʪʨʦʝʥʘ ʤʦʜʝʣʴ ʧʨʦʙʦʷ ʥʘ ʫʙʝʛʘʶʱʠʭ ʵʣʝʢʪʨʦʥʘʭ 

(ʇʋʕ) [ɻʫʨʝʚʠʯ ɸ.ɺ., ʂ.ʇ. ɿʳʙʠʥ, ʋʌʅ 2001]. 

ʆʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚ ʵʪʦʡ ʤʦʜʝʣʝ ʠʛʨʘʶʪ ʵʣʝʢʪʨʦʥʳ 

ʨʝʣʷʪʠʚʠʩʪʩʢʠʭ ʵʥʝʨʛʠʡ. ʈʦʞʜʘʶʱʘʷʩʷ ʚ ʭʦʜʝ ʨʘʟʚʠʪʠʷ 

ʧʨʦʙʦʷ ʣʘʚʠʥʘ ʫʙʝʛʘʶʱʠʭ ʵʣʝʢʪʨʦʥʦʚ ʩʣʫʞʠʪ ʠʩʪʦʯʥʠʢʦʤ 

ʛʘʤʤʘ ʠʟʣʫʯʝʥʠʷ.  

 ɼʚʠʞʝʥʠʝ ʵʪʠʭ ʵʣʝʢʪʨʦʥʦʚ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ 

ʛʨʦʟʳ ʨʦʞʜʘʝʪ ʤʦʱʥʳʡ ʠʤʧʫʣʴʩ ʨʘʜʠʦʠʟʣʫʯʝʥʠʷ 

[Gurevich et. al., Phys. Lett., 2003].  



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  
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ʛʘʤʤʘ 

   

 

ʉʭʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʙʝʛʘʶʱʠʭ ʵʣʝʢʪʨʦʥʦʚ ʠ ʛʘʤʤʘ ʠʟʣʫʯʝʥʠʷ ʦʪ ʤʦʣʥʠʝʚʦʛʦ 

ʨʘʟʨʷʜʘ. 

Diagram of the formation of the running away electrons and gamma emission from the 

lightning discharge. 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

VII ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʘʪʤʦʩʬʝʨʥʦʤʫ 

ʵʣʝʢʪʨʠʯʝʩʪʚʫ, 24-28 ʩʝʥʪʷʙʨʷ 2012ʛ., ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ. 

  

 ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʫʩʠʣʠʷ, ʧʨʦʙʣʝʤʘ ʠʥʠʮʠʘʮʠʠ ʤʦʣʥʠʝʚʦʛʦ 

ʨʘʟʨʷʜʘ ʦʩʪʘʸʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ 

ʠʥʪʨʠʛʫʶʱʠʭ ʟʘʛʘʜʦʢ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ. 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

VII ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʘʪʤʦʩʬʝʨʥʦʤʫ 

ʵʣʝʢʪʨʠʯʝʩʪʚʫ, 24-28 ʩʝʥʪʷʙʨʷ 2012ʛ., ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. 

 

ɿʝʣʸʥʳʡ, ʃ.ʄ., ɺ.ʅ.ɸʥʛʘʨʦʚ, ʄ.ɹ.ɼʦʙʨʠʷʥ, ɺ.ʄ.ɻʦʪʣʠʙ, 

ʉ.ʀ.ʂʣʠʤʦʚ, ɺ.ɻ.ʈʦʜʠʥ, ɺ.ʅ.ʅʘʟʘʨʦʚ, ɸ.ɺ.ɻʫʨʝʚʠʯ, 

ɻ.ʂ.ɻʘʨʠʧʦʚ, ʄ.ʀ.ʇʘʥʘʩʶʢ, ʉ.ʀ.ʉʚʝʨʪʠʣʦʚ.  

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʚʳʩʦʪʥʳʭ 

ʘʪʤʦʩʬʝʨʥʳʭ ʛʨʦʟʦʚʳʭ ʨʘʟʨʷʜʘʭ.  

ɸʢʘʜʝʤʠʯʝʩʝʠʡ ʤʠʢʨʦʩʧʫʪʥʠʢ çʏʠʙʠʩ-ʄè.  

ʉʙʦʨʥʠʢ ʪʨʫʜʦʚ, ʩ. 81. 

 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

VII ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʘʪʤʦʩʬʝʨʥʦʤʫ 

ʵʣʝʢʪʨʠʯʝʩʪʚʫ, 24-28 ʩʝʥʪʷʙʨʷ 2012ʛ., ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ. 

ɹʫʜʘʨʘʛʠʥ ɼ.ʀ., ʀ.ʖ.ʂʣʠʤʘʰʝʚ, ɸ.ɸ.ɽʤʝʣʴʷʥʦʚ, 

ɼ.ʀ.ʀʫʜʠʥ. 

 ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ ʟʘʨʷʞʝʥʥʦʛʦ ʘʵʨʦʟʦʣʷ. ʉʙʦʨʥʠʢ 

ʪʨʫʜʦʚ, ʩ. 42. 

  
  

 ʆʩʥʦʚʥʳʝ ʫʩʠʣʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʠʩʢ 

ʚʦʟʤʦʞʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʫʩʠʣʝʥʠʷ ʣʦʢʘʣʴʥʳʭ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ ʚ ʛʨʦʟʦʚʦʤ ʦʙʣʘʢʝ. 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

L. Zelenyi, A. Milovanov, H. Malova, A.Petrukovich.  

Plasma processes in laminar and turbulent current sheets.  

COSPAR04- A- 02273; D3.5 - 0012 - 04   

ʀʩʩʣʝʜʫʝʪʩʷ ʬʨʘʢʪʘʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ 

ʚʨʝʤʝʥʠ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʤʝʨʥʦʩʪʝʡ d - ʬʨʘʢʪʘʣʘ ʚʨʝʤʝʥʥʳʭ ʩʝʨʠʡ ʠ D ï 

ʬʨʘʢʪʘʣʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ. 

ʕʪʠ ʬʨʘʢʪʘʣʴʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʠʢʨʦʨʘʟʨʷʜʦʚ ʠ ʦʩʥʦʚʥʦʛʦ ʨʘʟʨʷʜʘ ʚ ʥʘʵʣʝʢʪʨʠʟʦʚʘʥʥʳʭ 

ʦʙʣʘʢʘʭ. 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

 ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʦʙʣʝʤʳ ʧʨʦʠʩʭʦʞʜʝʥʠʷ TGF 

ʦʯʝʥʴ ʚʘʞʥʦ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʦ ʚʳʩʦʪʥʦʤ ʛʨʦʟʦʚʦʤ 

ʨʘʟʨʷʜʝ, ʝʛʦ ʨʘʜʠʦ-, ʚʠʜʠʤʦʤ ʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ 

ʠʟʣʫʯʝʥʠʠ.  

  

 ɺʘʞʥʦ, ʯʪʦʙʳ ʥʘʙʣʶʜʝʥʠʷ ʵʪʠʭ ʠʟʣʫʯʝʥʠʡ ʠʤʝʣʠ 

ʚʳʩʦʢʫʶ, ʩʫʙʤʠʢʨʦʩʝʢʫʥʜʥʫʶ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʧʦ 

ʚʨʝʤʝʥʠ, ʪ.ʝ. ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʥʘ ʦʜʥʦʤ ʢʦʩʤʠʯʝʩʢʦʤ 

ʘʧʧʘʨʘʪʝ.  

  

 ʈʝʰʝʥʠʶ ʵʪʠʭ ʟʘʜʘʯ ʧʦʩʚʷʱʝʥ ʧʨʦʝʢʪ 

ʤʠʢʨʦʩʧʫʪʥʠʢʘ çʏʠʙʠʩ-ʄè. 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

- ʤʘʩʩʘ ʚ ʩʥʘʨʷʞʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ï 40 ʢʛ,  

- ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ 50 

ɺʪ 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

  ɺ ʭʦʜʝ ʨʘʙʦʪ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʀʂʀ ʈɸʅ ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʦʧʝʨʘʮʠʝʡ 

ʨʷʜʘ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʙʳʣ ʠʟʛʦʪʦʚʣʝʥ ʠ 

ʧʨʦʰʸʣ ʚ 2011ʛ. ʧʦʣʥʳʡ ʮʠʢʣ ʥʘʟʝʤʥʳʭ ʠʩʧʳʪʘʥʠʡ ʘʢʘʜʝʤʠʯʝʩʢʠʡ 

ʤʠʢʨʦʩʧʫʪʥʠʢ çʏʠʙʠʩ-ʄè.  

 ʆʙʱʘʷ ʤʘʩʩʘ ʄʉ 40 ʢʛ: 

üʢʦʤʧʣʝʢʩ ʥʘʫʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ (ʂʅɸ çɻʨʦʟʘè)       - 10,8 ʢʛ,  

üʩʣʫʞʝʙʥʘʷ ʘʧʧʘʨʘʪʫʨʘ:      

Vʧʨʠʙʦʨʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʄʉ (ɼʆʂɸ-ɹ)   - 3.3 ʢʛ.  

Vʩʠʩʪʝʤʫ ʦʨʠʝʥʪʘʮʠʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ (ʉʆʉ)  -  2.7 ʢʛ. 

Vʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ (ʉʕʇ)     ï ~ 7 ʢʛ.   

 ʄʠʢʨʦʩʧʫʪʥʠʢ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʘʣʛʦʨʠʪʤ ʪʨʝʭʦʩʥʦʡ 

ʦʨʠʝʥʪʘʮʠʠ ʥʘ ɿʝʤʣʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʨʪʦʚʳʭ ʤʘʛʥʠʪʦʤʝʪʨʘ ʠ 

ʩʦʣʥʝʯʥʳʭ ʜʘʪʯʠʢʦʚ  ʚ ʢʘʯʝʩʪʚʝ ʠʟʤʝʨʠʪʝʣʝʡ ʥʘ ʩʦʣʥʝʯʥʦʡ ʩʪʦʨʦʥʝ 

ʦʨʙʠʪʳ ʠ ʤʘʛʥʠʪʦʤʝʪʨʘ ʠ ʜʘʪʯʠʢʦʚ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʥʘ ʪʝʥʝʚʦʡ ʩʪʦʨʦʥʝ 

ʦʨʙʠʪʳ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʉʆʉ  ʥʘ ʙʦʨʪʫ ʄʉ 

ʫʩʪʘʥʦʚʣʝʥʳ ʵʣʝʢʪʨʦʤʘʭʦʚʠʢʠ.   

ʕʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ çʏʠʙʠʩ-ʄè 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

  ɼʦʩʪʘʚʢʘ ʄʉ çʏʠʙʠʩ-ʄè ʥʘ ʦʨʙʠʪʫ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʈʦʩʩʠʡʩʢʦʛʦ ʩʝʛʤʝʥʪʘ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ (ʈʉ ʄʂʉ).  

  

 ɼʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʤʠʢʨʦʩʧʫʪʥʠʢʘ ʠ ʝʛʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʳʚʦʜʘ ʥʘ ʦʨʙʠʪʫ ʘʚʪʦʥʦʤʥʦʛʦ ʧʦʣʸʪʘ ʚ 

ʉʧʝʮʠʘʣʴʥʦʤ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʤ ʙʶʨʦ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ ʀʂʀ ʈɸʅ (ʉʂɹ ʂʇ ʀʂʀ ʈɸʅ, ʛ. ʊʘʨʫʩʘ), ʧʦ 

ʩʦʛʣʘʩʦʚʘʥʥʦʤʫ ʩ ʈʂʂ çʕʥʝʨʛʠʷè ʊʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ, ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʠ ʠʟʛʦʪʦʚʣʝʥ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʫʩʢʦʚʦʡ ʢʦʥʪʝʡʥʝʨ 

(ʊʇʂ).  

ʕʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ çʏʠʙʠʩ-ʄè 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

ʕʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ çʏʠʙʠʩ-ʄè 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

ʕʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ çʏʠʙʠʩ-ʄè 

ɼʣʷ ʦʪʨʘʙʦʪʢʠ ʩʭʝʤʳ 

ʠ ʜʠʥʘʤʠʢʠ ʚʳʭʦʜʘ 

çʏʠʙʠʩ-ʄè ʠʟ ʊʇʂ ʚ 

ʉʂɹ ʂʇ ʨʘʟʨʘʙʦʪʘʥ ʠ 

ʠʟʛʦʪʦʚʣʝʥ ʩʪʝʥʜ ʚʝʨ-

ʪʠʢʘʣʴʥʦʛʦ ʦʙʝʟʚʝʰʠ-

ʚʘʥʠʷ (ʉɺʆ), ʠʤʠʪʠ-

ʨʫʶʱʠʡ ʫʩʣʦʚʠʷ 

ʥʝʚʝʩʦʤʦʩʪʠ ʧʨʠ 

ʨʘʩʢʨʳʪʠʠ ʵʣʝʤʝʥʪʦʚ 

ʢʦʥʩʪʨʫʢʮʠʠ ʄʉ ʥʘ 

ʦʨʙʠʪʝ.  



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

ʕʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ çʏʠʙʠʩ-ʄè 

ɼʣʷ ʦʪʨʘʙʦʪʢʠ ʩʭʝʤʳ 

ʠ ʜʠʥʘʤʠʢʠ ʚʳʭʦʜʘ 

çʏʠʙʠʩ-ʄè ʠʟ ʊʇʂ ʚ 

ʉʂɹ ʂʇ ʨʘʟʨʘʙʦʪʘʥ ʠ 

ʠʟʛʦʪʦʚʣʝʥ ʩʪʝʥʜ ʚʝʨ-

ʪʠʢʘʣʴʥʦʛʦ ʦʙʝʟʚʝʰʠ-

ʚʘʥʠʷ (ʉɺʆ), ʠʤʠʪʠ-

ʨʫʶʱʠʡ ʫʩʣʦʚʠʷ 

ʥʝʚʝʩʦʤʦʩʪʠ ʧʨʠ 

ʨʘʩʢʨʳʪʠʠ ʵʣʝʤʝʥʪʦʚ 

ʢʦʥʩʪʨʫʢʮʠʠ ʄʉ ʥʘ 

ʦʨʙʠʪʝ.  



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

ʕʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ çʏʠʙʠʩ-ʄè 

ɼʣʷ ʦʪʨʘʙʦʪʢʠ ʩʭʝʤʳ 

ʠ ʜʠʥʘʤʠʢʠ ʚʳʭʦʜʘ 

çʏʠʙʠʩ-ʄè ʠʟ ʊʇʂ ʚ 

ʉʂɹ ʂʇ ʨʘʟʨʘʙʦʪʘʥ ʠ 

ʠʟʛʦʪʦʚʣʝʥ ʩʪʝʥʜ ʚʝʨ-

ʪʠʢʘʣʴʥʦʛʦ ʦʙʝʟʚʝʰʠ-

ʚʘʥʠʷ (ʉɺʆ), ʠʤʠʪʠ-

ʨʫʶʱʠʡ ʫʩʣʦʚʠʷ 

ʥʝʚʝʩʦʤʦʩʪʠ ʧʨʠ 

ʨʘʩʢʨʳʪʠʠ ʵʣʝʤʝʥʪʦʚ 

ʢʦʥʩʪʨʫʢʮʠʠ ʄʉ ʥʘ 

ʦʨʙʠʪʝ.  



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

 ɼʠʥʘʤʠʢʘ ʚʳʭʦʜʘ ʄʉ çʏʠʙʠʩ-ʄè ʠʟ ʊʇʂ ʚ 

ʫʩʣʦʚʠʷʭ ʢʦʩʤʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 

ʦʩʚʝʱʸʥʥʦʤ ʠ ʪʝʥʝʚʦʤ ʫʯʘʩʪʢʘʭ ʦʨʙʠʪʳ ʙʳʣʘ ʦʪʨʘʙʦʪʘʥʘ 

ʚ ʈʂʂ çʕʥʝʨʛʠʷè ʚ ʙʦʣʴʰʦʡ ʚʘʢʫʫʤʥʦʡ ʢʘʤʝʨʝ, ʛʜʝ ʙʳʣ 

ʨʘʟʤʝʱʸʥ ʉɺʆ ʩʦʚʤʝʩʪʥʦ ʩ ʨʘʟʤʝʱʸʥʥʳʤ ʚ ʊʇʂ 

ʤʠʢʨʦʩʧʫʪʥʠʢʦʤ.  

ʕʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ çʏʠʙʠʩ-ʄè 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

ʊʇʂ ʩ ʄʉ çʏʠʙʠʩ-ʄè ʚ ʦʢʪʷʙʨʝ 2011ʛ. ʜʦʩʪʘʚʣʝʥ ʥʘ 

ʊʝʭʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ (ʊʂ) ʢʦʩʤʦʜʨʦʤʘ ɹʘʡʢʦʥʫʨ.  

ʕʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ çʏʠʙʠʩ-ʄè 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʥʘ ʊʂ ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʊʇʂ ʩ çʏʠʙʠʩ-

ʄè ʨʘʟʤʝʱʸʥ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʛʨʫʟʦʚʦʤ ʢʦʨʘʙʣʝ (ʊɻʂ) çʇʨʦʛʨʝʩʩ ʄ-

13ʄè.  

02 ʥʦʷʙʨʷ 2011 ʤʠʢʨʦʩʧʫʪʥʠʢ çʏʠʙʠʩ-ʄè ʙʳʣ ʜʦʩʪʘʚʣʝʥ ʥʘ ʈʉ 

ʄʂʉ.  

ʕʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ çʏʠʙʠʩ-ʄè 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

 ʇʝʨʝʜ ʦʪʜʝʣʝʥʠʝʤ ʦʪ ʄʂʉ ʚʳʧʦʣʥʠʚʰʝʛʦ ʩʚʦʠ ʬʫʥʢʮʠʠ ʊɻʂ 

ʨʦʩʩʠʡʩʢʠʝ ʢʦʩʤʦʥʘʚʪʳ ʆ.ʂʦʥʦʥʝʥʢʦ ʠ ɸ.ʐʢʘʧʣʝʨʦʚ ʫʩʪʘʥʦʚʠʣʠ ʊʇʂ ʩ 

çʏʠʙʠʩ-ʄè ʥʘ ʩʪʳʢʦʚʦʯʥʦʤ ʰʧʘʥʛʦʫʪʝ çʇʨʦʛʨʝʩʩ ʄ-13ʄè ʠ ʧʦʜʢʣʶʯʠʣʠ 

ʢ ʊʇʂ ʢʘʙʝʣʠ ʧʦʜʟʘʨʷʜʢʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʄʉ çʏʠʙʠʩ-ʄè ʠ ʢʦʤʘʥʜʥʦʡ 

ʣʠʥʠʠ ʥʘ ʩʨʘʙʘʪʳʚʘʥʠʝ ʵʣʝʢʪʨʦʩʧʫʩʢʘ ʤʝʭʘʥʠʟʤʘ ʚʳʚʦʜʘ çʏʠʙʠʩ-ʄè ʠʟ 

ʊʇʂ.  

ʕʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ çʏʠʙʠʩ-ʄè 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

 ʄʦʤʝʥʪ ʦʪʜʝʣʝʥʠʷ ʊɻʂ ʦʪ ʈʉ ʄʂʉ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʩ ʙʦʨʪʘ 

ʄʂʉ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʰʪʘʪʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʊʇʂ ʩ ʄʉ çʏʠʙʠʩ-ʄè ʥʘ 

ʩʪʳʢʦʚʦʯʥʦʤ ʰʧʘʥʛʦʫʪʝ.  

 ʇʦʩʣʝ ʦʪʜʝʣʝʥʠʷ ʦʪ ʄʂʉ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʊɻʂ 

çʇʨʦʛʨʝʩʩ ʄ-13ʄè ʩʦʚʝʨʰʠʣ ʤʘʥʸʚʨ ʧʦ ʧʦʜʥʷʪʠʶ ʩʚʦʝʡ ʦʨʙʠʪʳ ʥʘ 

ʚʳʩʦʪʫ 513 ʢʤ. 

ʕʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ çʏʠʙʠʩ-ʄè 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

 ɺʘʞʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʝʡ ʙʳʣʘ ʦʨʛʘʥʠʟʘʮʠʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʈʂʂ çʕʥʝʨʛʠʷè ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʪʨʘʥʩʣʷʮʠʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʤʦʤʝʥʪʘ ʚʳʭʦʜʘ 

ʄʉ çʏʠʙʠʩ-ʄè ʠʟ ʊʇʂ ʠ ʦʪʜʝʣʝʥʠʷ ʝʛʦ ʦʪ çʇʨʦʛʨʝʩʩ ʄ-13ʄè.  

 ʄʦʤʝʥʪ ʦʪʜʝʣʝʥʠʷ ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʪʘʢ, ʯʪʦʙʳ ʦʥʦ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ 

ʦʩʚʝʱʸʥʥʦʤ ʫʯʘʩʪʢʝ ʦʨʙʠʪʳ ʧʨʠ ʧʦʣʦʞʝʥʠʠ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʊɻʂ ʦʪ ʉʦʣʥʮʘ. 

ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʭʦʨʦʰʫʶ ɻ ʢʩʧʦʟʠʮʠʶ.  

 ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʡ ʦʧʝʨʘʮʠʠ ʊɻʂ çʇʨʦʛʨʝʩʩ ʄ-13ʄè ʩʦʚʝʨʰʠʣ ʤʘʥʸʚʨ ʧʦ 

ʩʥʠʞʝʥʠʶ ʦʨʙʠʪʳ ʠ ʟʘʪʦʥʫʣ ʚ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʸʥʥʦʤ ʨʘʡʦʥʝ ʊʠʭʦʛʦ ʦʢʝʘʥʘ. 

ʕʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ çʏʠʙʠʩ-ʄè 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

 ɺʠʜʝʦʩʲʸʤʢʘ, ʧʨʦʜʦʣʞʘʚʰʘʷʩʷ 9 ʤʠʥ ʠ ʧʝʨʝʜʘʚʘʚʰʘʷʩʷ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʎʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʸʪʦʤ ʄʂʉ, ʟʘʬʠʢʩʠʨʦʚʘʣʘ, ʯʪʦ 

ʚʩʝ ʩʠʩʪʝʤʳ ʄʉ (ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ, ʘʥʪʝʥʥʳ ʘʧʧʘʨʘʪʫʨʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ï ɼʆʂɸ 15ɹ, ʘʥʪʝʥʥʳ  ʧʨʠʙʦʨʘ 

ʈʏɸ) ʨʘʩʢʨʳʪʳ.  

ʕʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ çʏʠʙʠʩ-ʄè 

 ʏʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʦ ʠʟʤʝʥʝʥʠʶ ʜʚʠʞʝʥʠʷ ʄʉ ʙʳʣʦ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʧʨʦʛʨʘʤʤʥʦʝ ʚʢʣʶʯʝʥʠʝ ʩʠʩʪʝʤʳ 

ʦʨʠʝʥʪʘʮʠʠ. 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

  ʉʨʘʟʫ ʧʦʩʣʝ ʚʳʚʝʜʝʥʠʷ ʥʘ ʦʨʙʠʪʫ 25 ʷʥʚʘʨʷ 2012 ʛ. 

ʥʘʟʝʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʩʦʟʜʘʥʥʳʤʠ ʀʂʀ ʈɸʅ, ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ 

ʢʦʤʘʥʜʥʦ-ʪʝʣʝʤʝʪʨʠʯʝʩʢʘʷ ʩʚʷʟʴ ʩ ʄʉ çʏʠʙʠʩ-ʄè ʠ ʥʘʯʘʣʩʷ ʵʪʘʧ 

ʚʚʦʜʘ ʩʣʫʞʝʙʥʳʭ ʩʠʩʪʝʤ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ.  

 ʉʚʷʟʴ ʩ ʤʠʢʨʦʩʧʫʪʥʠʢʦʤ  ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ   ʚ ʜʠʘʧʘʟʦʥʘʭ   

145 ʄɻʮ  ʜʣʷ ʧʝʨʝʜʘʯʠ ʢʦʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʙʦʨʪ ʠ  

435 ʄɻʮ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʣʫʞʝʙʥʦʡ ʪʝʣʝʤʝʪʨʠʠ ʥʘ ɿʝʤʣʶ.  

ʕʪʠ ʜʠʘʧʘʟʦʥʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʨʘʜʠʦʣʶʙʠʪʝʣʴʩʢʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʢʦʩʤʠʯʝʩʢʦʡ, ʩʚʷʟʠ.  

 ɼʣʷ ʧʝʨʝʜʘʯʠ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʠʘʧʘʟʦʥ 

2,2 ɻɻʮ, ʚʳʜʝʣʝʥʥʳʡ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʈʝʛʣʘʤʝʥʪʦʤ 

ʨʘʜʠʦʩʚʷʟʠ.  

ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʦʤ çʏʠʙʠʩ-ʄè  



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

ʀʂʀ ʈɸʅ ʅʀʀʗʌʌʀɸʅ

ʇʘʥʩʢʘ ɺʝʩ ʂʘʣʫʛʘ
ʊʘʨʫʩʘɹʫʜʘʧʝh ʪ

ʂʨʘʩʥʦ̫ʨʩʢ

ʃʎ ʀʂɼ ʅɸʅʋ-

ɻʂɸʋ 

ʃɹ ʚʦʚ)(

ʋʥʠʚʝʨʩʠʪʝʪ 

ʕʪʚʦh ʘ 

ɹʫʜʘʧʝh ʪ)(

ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʦʤ çʏʠʙʠʩ-ʄè  



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

ɸʥʪʝʥʥʳ ʅʂʋ 

ʉʂɹ ʂʇ ʀʂʀ ʈɸʅ, ʛ. 

ʊʘʨʫʩʘ 

ɸʥʪʝʥʥʳ ʅʂʋ, 

 ʛ. ɹʫʜʘʧʝʰʪ, ɺʝʥʛʨʠʷ 

ɸʥʪʝʥʥʳ ʅʂʋ,  

ʛ. ʂʘʣʫʛʘ 

ɸʥʪʝʥʥʳ ʅʂʋ, 

 ʛ. ʇʘʥʩʢʘ ɺʝʩ, ʏʝʭʠʷ 

ʎʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʝʪʦʤ 

ʧʨʦʝʢʪʘ çʏʠʙʠʩ-ʄè, 

ʎʋʇ, ʀʂʀ ʈɸʅ, ʛ. ʄʦʩʢʚʘ 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʦʤ çʏʠʙʠʩ-ʄè  



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

 ɺ ʢʘʯʝʩʪʚʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʉʆʉ ʥʘ ʙʦʨʪʫ ʄʉ 

ʫʩʪʘʥʦʚʣʝʥʳ 3-ʠ ʵʣʝʢʪʨʦʤʘʭʦʚʠʢʘ ʠ 3-ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ. ʉʆʉ 

ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʘʣʛʦʨʠʪʤʳ ʦʨʠʝʥʪʘʮʠʠ:  

Åʅʘ ʩʦʣʥʝʯʥʦʡ ʩʪʦʨʦʥʝ ʦʨʙʠʪʳ - ʪʨʝʭʦʩʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ɿʝʤʣʶ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʨʪʦʚʦʛʦ ʤʘʛʥʠʪʦʤʝʪʨʘ, 3-ʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʚ, 5-ʪʠ 

ʩʦʣʥʝʯʥʳʭ ʜʘʪʯʠʢʦʚ, 3-ʭ ʜʘʪʯʠʢʦʚ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ (ɼʋʉôʦʚ) ʠ 

ʧʨʠʸʤʥʠʢʘ GPS. 

Åʅʘ ʩʦʣʥʝʯʥʦʡ ʩʪʦʨʦʥʝ ʦʨʙʠʪʳ - ʦʜʥʦʦʩʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʉʦʣʥʮʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 5-ʪʠ ʩʦʣʥʝʯʥʳʭ ʜʘʪʯʠʢʦʚ ʠ ʧʨʠʸʤʥʠʢʘ GPS. 

Åʅʘ ʪʝʥʝʚʦʡ ʩʪʦʨʦʥʝ ʦʨʙʠʪʳ - ʪʨʝʭʦʩʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ɿʝʤʣʶ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʨʪʦʚʦʛʦ ʤʘʛʥʠʪʦʤʝʪʨʘ, 3-ʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʚ,  3-ʭ 

ɼʋʉôʦʚ, 3-ʭ ʵʣʝʢʪʨʦʤʘʭʦʚʠʢʦʚ  ʠ ʧʨʠʸʤʥʠʢʘ GPS. 

Åʅʘ ʣʶʙʳʭ ʫʯʘʩʪʢʘʭ ʦʨʙʠʪʳ - ʦʜʥʦʦʩʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ɿʝʤʣʶ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʰʪʘʥʛʠ, ʙʦʨʪʦʚʦʛʦ ʤʘʛʥʠʪʦʤʝʪʨʘ, 

3-ʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʚ,   ʧʨʠʸʤʥʠʢʘ GPS. 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʦʤ çʏʠʙʠʩ-ʄè  



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

 ʇʨʠʙʦʨʥʳʡ ʩʦʩʪʘʚ ʂʅɸ çɻʨʦʟʘè ʠ ʥʘʫʯʥʘʷ ʢʦʦʧʝʨʘʮʠʷ:  

× ʈʝʥʪʛʝʥ-ʛʘʤʤʘ ʜʝʪʝʢʪʦʨ ï ʈɻɼ  (ʅʀʀʗʌ) ʩ ʜʠʘʧʘʟʦʥʦʤ 

ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ 0.02-1.0 ʄʵɺ;  

× ʋʌ ʜʝʪʝʢʪʦʨ ï ɼʋʌ (ʅʀʀʗʌ) ʩʧʝʢʪʨʘ ʠʟʣʫʯʝʥʠʷ ʦʪ ʋʌ (180-400 

ʥʤ) ʜʦ ʀʂ (650-800ʥʤ);  

× ʈʘʜʠʦʯʘʩʪʦʪʥʳʡ ʘʥʘʣʠʟʘʪʦʨ ï ʈʏɸ (ʀʂʀ ʈɸʅ) ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ  

26 ï 48 ʄɻʮ; 

× ʎʠʬʨʦʚʘʷ ʢʘʤʝʨʘ ï ʎʌʂ (ʀʂʀ ʈɸʅ) ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ 

ʨʘʟʨʝʰʝʥʠʝʤ 300 ʤ ʠ ʵʢʩʧʦʟʠʮʠʝʡ 15 ʢʘʜʨʦʚ/ʩʝʢ;  

× ʄʘʛʥʠʪʥʦ-ʚʦʣʥʦʚʦʡ ʢʦʤʧʣʝʢʩ ï ʄɺʂ (ʃʎ ʀʂʀ ʅɸʅ ʠ ʅʂɸ 

ʋʢʨʘʠʥʳ, ʋʥʠʚʝʨʩʠʪʝʪ ɪʪʚʦʰʘ, ɺʝʥʛʨʠʷ) ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 100 ï 40000 

ɻʮ;    

× ɹʣʦʢ ʥʘʢʦʧʣʝʥʠʷ ʜʘʥʥʳʭ ɹʅɼ (ʀʂʀ ʈɸʅ);  

× ʇʝʨʝʜʘʪʯʠʢ 2.2 ɻɻʮ ʩ ʘʥʪʝʥʥʘʤʠ ï ʇʈɼ2.2  (ʀʂʀ ʈɸʅ). 

ʂʦʤʧʣʝʢʩ ʥʘʫʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ï ʂʅɸ çɻʨʦʟʘè 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

ʈɻɼ 

ɼʋʌ 
ʎʌʂ 

ɹʅɼ-ʏ 

GPS 

ʘʥʪʝʥʥʘ  

2.2 ɻɻʮ 
ʩʦʣʥʝʯʥʳʡ 

ʜʘʪʯʠʢ ˉ3 

ʂʅɸ çɻʨʦʟʘè 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

ʂʘʞʜʳʡ ʧʨʠʙʦʨ ʂʅɸ çɻʨʦʟʘè ʠʤʝʝʪ ʢʦʣʴʮʝʚʫʶ ʧʘʤʷʪʴ (ʂʇ) 

ʠʤʝʶʱʫʶ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʨʘʟʤʝʨ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʦʙʳʪʠʡ. ʆʙʱʠʡ ʨʘʟʤʝʨ 

ʧʘʤʷʪʠ ʧʨʠʙʦʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʩʦʙʳʪʠʷ 

ʵʪʦʛʦ ʧʨʠʙʦʨʘ, ʢʦʪʦʨʳʡ ʟʘʜʘʶʪ ʧʦʩʪʘʥʦʚʱʠʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʩʦʙʳʪʠʷ ʤʦʞʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʧʦ ʢʦʤʘʥʜʘʤ. ʇʨʠʤʝʨ: ʈʏɸ-

1 ʩ, ʈɻɼ-20 ʤʩ, ɼʋʌ-100 ʤʩ.  

ʊʝʣʝʢʦʤʘʥʜʘʤʠ ʩ ɿʝʤʣʠ ʤʦʛʫʪ ʟʘʜʘʚʘʪʴʩʷ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ 

ʦʮʠʬʨʦʚʢʠ ʩʦʙʳʪʠʷ: ʧʝʨʠʦʜ ʦʮʠʬʨʦʚʢʠ (ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʧʦ ʚʨʝʤʝʥʠ), 

ʢʨʠʪʝʨʠʡ çʩʦʙʳʪʠʝ ʧʨʦʠʟʦʰʣʦè (ʉʇ, ʪʨʠʛʛʝʨ), ʨʘʟʤʝʨ çʜʦè ʠ çʧʦʩʣʝè 

ʩʦʙʳʪʠʷ. ʉʦʙʳʪʠʷ ʧʨʦʠʩʭʦʜʷʪ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ, ʧʦʵʪʦʤʫ ʧʨʠ ʟʘʧʠʩʠ ʚ 

ʂʇ ʜʝʣʘʝʪʩʷ ʧʨʠʚʷʟʢʘ ʢ ʙʦʨʪʦʚʦʤʫ ʚʨʝʤʝʥʠ, ʦʬʦʨʤʣʝʥʠʝ ʤʘʩʩʠʚʘ ʩʦʙʳʪʠʷ 

(ʟʘʛʦʣʦʚʦʢ, ʥʫʤʝʨʘʮʠʷ ʠ ʪ.ʜ.).  

ɺ ʂʇ ʧʠʰʝʪʩʷ ʪʦʣʴʢʦ ʩʦʙʳʪʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʨʠʪʝʨʠʶ ʉʇ. ʇʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʩʦʙʳʪʠʷ ʚ ʂʇ ʧʠʰʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʮʠʢʣ ʚʦʟʤʦʞʥʦʛʦ ʩʦʙʳʪʠʷ. 

ʂʅɸ çɻʨʦʟʘè 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

 ʅʘʫʯʥʳʡ ʢʦʤʠʪʝʪ ʧʨʦʝʢʪʘ ʧʨʠʟʥʘʣ, ʯʪʦ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ 

ʦʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʨʝʛʠʩʪʨʘʮʠʠ ʤʦʣʥʠʝʚʳʭ ʨʘʟʨʷʜʦʚ ʷʚʣʷʝʪʩʷ ʪʘʢʦʡ, 

ʢʦʛʜʘ ʢʦʤʘʥʜʘ ʦ ʥʘʯʘʣʝ ʨʝʛʠʩʪʨʘʮʠʠ ʨʘʟʨʷʜʘ (ʪʨʠʛʛʝʨ) ʧʨʠʙʦʨʘʤʠ ʂʅɸ 

çɻʨʦʟʘè ʧʦʩʪʫʧʘʝʪ ʦʪ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ʈʏɸ, ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʩʢʦʨʦʩʪʥʦʛʦ ʧʨʠʙʦʨʘ, ʠʟʤʝʨʷʶʱʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʜʠʦʠʟʣʫʯʝʥʠʡ ʚ 

ʭʘʨʘʢʪʝʨʥʦʤ ʜʣʷ ʛʨʦʟʦʚʳʭ ʨʘʟʨʷʜʦʚ ʜʠʘʧʘʟʦʥʝ.   

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʈʏɸ: 

×ʜʠʘʧʘʟʦʥ  ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʯʘʩʪʦʪ   - 26é48ʄɻʮ, 

×ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʩʠʛʥʘʣʘ ʚ ʢʦʣʴʮʝʚʦʡ ʧʘʤʷʪʠ -  96 ʄɻʮ, 

×ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʦʩʦʚʳʭ ʬʠʣʴʪʨʦʚ ʤʘʞʦʨʠʪʘʨʥʦʡ ʩʠʩʪʝʤʳ ʚʳʨʘʙʦʪʢʠ 

ʪʨʠʛʛʝʨʘ      - 5 

×ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʧʠʩʠ ʢʦʣʴʮʝʚʦʡ ʧʘʤʷʪʠ    - 1é50 ʤʩ, 

×ʨʘʟʨʷʜʥʦʩʪʴ ɸʎʇ                     - 8 ʨʘʟʨʷʜʦʚ, 

×ʪʦʯʥʦʩʪʴ ʧʨʠʚʷʟʢʠ ʪʨʠʛʛʝʨʘ ʢ ʙʦʨʪʦʚʦʤʫ  ʚʨʝʤʝʥʠ   - 1ʤʢʩ 

×ʨʘʟʣʠʯʝʥʠʝ  ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʬʦʥʝ ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʤʝʭ, 

×ʫʩʪʘʥʦʚʢʘ ʚʩʝʭ ʦʩʥʦʚʥʳʭ  ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʢʦʤʘʥʜʘʤ ʩ ɿʝʤʣʠ. 

ʂʅɸ çɻʨʦʟʘè. 

ʈʏɸ 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

 ɿʘ ʚʨʝʤʷ ʨʘʙʦʪʳ çʏʠʙʠʩ-ʄè ʧʨʠʙʦʨʦʤ ʈʏɸ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʥʘ 

ɿʝʤʣʝ ʟʦʥʳ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʤʝʭ ʠ ʟʦʥʳ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʤʦʣʥʠʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʨʦʛʨʘʤʤʘ 

ʚʢʣʶʯʝʥʠʡ ʈʏɸ ʚʳʙʠʨʘʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩ ʫʯʝʪʦʤ ʵʪʠʭ ʟʦʥ.  

ʂʅɸ çɻʨʦʟʘè. 

ʈʏɸ 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

2012/05/09 11:29:32 0.754

ʂʅɸ çɻʨʦʟʘè. 

ʈʏɸ 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

ʉʧʝʢʪʨʦʛʨʘʤʤʘ ʩʦʙʳʪʠʷ  

09 ʤʘʷ 2012ʛ.  

ʉʧʝʢʪʨʦʛʨʘʤʤʘ ʩʦʙʳʪʠʷ  

08 ʘʚʛʫʩʪʘ 2012ʛ.  

ʄɻʮ ʄɻʮ 

ʤʩ ʤʩ 

ʄʥʦʞʝʩʪʚʝʥʥʳʝ ʢʦʨʦʪʢʠʝ ʨʘʟʨʷʜʳ, ʩʣʝʜʫʶʱʠʝ ʩ 

ʠʥʪʝʨʚʘʣʦʤ 50é100ʤʢʩ ʚ ʪʝʯʝʥʠʝ ~ 1ʤʩ 

ʇʦʚʳʰʝʥʥʘʷ ʛʨʦʟʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘ ʠʥʪʝʨʚʘʣʝ 

~ 400 ʤʢʩ 

ʂʅɸ çɻʨʦʟʘè. 

ʈʏɸ 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

 ɿʘ ʧʨʦʰʝʜʰʠʝ 8 ʤʝʩʷʮʝʚ ʨʘʙʦʪʳ ʤʠʢʨʦʩʧʫʪʥʠʢʘ ʚ 2012 ʛʦʜʫ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ 

ʩʦʪʝʥ ʩʨʘʙʘʪʳʚʘʥʠʡ ʪʨʠʛʛʝʨʘ, ʠʟ ʥʠʭ ʙʦʣʝʝ ʩʦʪʥʠ ʩʚʷʟʘʥʥʳʭ ʩ ʢʦʨʦʪʢʠʤʠ ʠ ʤʦʱʥʳʤʠ ʛʨʦʟʦʚʳʤʠ 

ʨʘʟʨʷʜʘʤʠ. 

 ʇʨʠʤʝʨʳ ʨʘʟʣʠʯʥʦʡ ʚʦʣʥʦʚʦʡ ʬʦʨʤʳ ʪʨʠʛʛʝʨʦʚ ʈʏɸ ʚ ʧʨʠʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʦʙʣʘʩʪʠ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʪʨʠʛʛʝʨʦʚ ï 3ʤʩ. 

A). Lat ï 13033ô Lon 64030ô 

Local time 27.09.12 

01:10:56.5 

B). Lat ï 10026ô Lon 66049ô 

Local time 27.09.12 

01:21:17.9 

C). Lat ï 904ô Lon 67050ô 

Local time 27.09.12 

01:25:47.7 

D). Lat ï 5025ô Lon 70028ô 

Local time 27.09.12 

01:37:31.9 

E). Lat ï 3024ô Lon 71053ô 

Local time 27.09.12 

01:43:53.0 

F). Lat ï 3024ô Lon 71053ô 

Local time 27.09.12 

01:43:54.7 

ʂʅɸ çɻʨʦʟʘè. 

ʈʏɸ. 27 ʩʝʥʪʷʙʨʷ 2012ʛ. 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

ʉʧʝʢʪʨʦʛʨʘʤʤʘ ʩʦʙʳʪʠʷ, ʧʦ ʢʦʪʦʨʦʤʫ ʈʏɸ ʚʳʨʘʙʦʪʘʣ ʪʨʠʛʛʝʨ (ʩʣʝʚʘ). ʉʧʝʢʪʨʘʣʴʥʳʡ, 

ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʠ ʢʨʦʩʩ-ʢʦʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʵʪʦʛʦ ʩʦʙʳʪʠʷ ʧʦʜʯʸʨʢʠʚʘʝʪ çʛʨʦʟʦʚʦʡè ʭʘʨʘʢʪʝʨ 

ʜʘʥʥʦʛʦ ʩʦʙʳʪʠʷ.  

ɼʘʥʥʳʝ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʜʝʪʝʢʪʦʨʦʤ ʫʣʴʪʨʘʬʠʦʣʝʪʘ ɼʋʌ ʥʘ ʤʦʤʝʥʪ ʧʨʠʭʦʜʘ ʪʨʠʛʛʝʨʘ ʈʏɸ 

(ʩʧʨʘʚʘ), ʧʦ ʭʘʨʘʢʪʝʨʫ ʩʦʦʪʥʦʰʝʥʠʷ UV ʠ IR ʜʝʪʝʢʪʦʨʦʚ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ çʛʨʦʟʦʚʦʡè ʧʨʠʨʦʜʝ 

ʜʘʥʥʦʛʦ ʩʦʙʳʪʠʷ. 

ʂʅɸ çɻʨʦʟʘè. 

ʈʏɸ, ɼʋʌ. ʉʦʙʳʪʠʝ 21 ʠʶʣʷ 2012ʛ. 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

ʄʦʤʝʥʪ ʪʨʠʛʛʝʨʘ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ, ʦʪʤʝʯʝʥʳʭ ʥʘ ʨʠʩʫʥʢʝ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʛʨʘʥʠʮʘʤ ʚʨʝʤʝʥʠ ʬʠʢʩʘʮʠʠ ʧʝʨʚʦʛʦ ʠʟ ʧʦʩʣʝʪʨʠʛʛʝʨʥʳʭ ʩʦʙʳʪʠʡ ʚ ʜʝʪʝʢʪʦʨʘʭ. 

ʊʦʯʥʦʩʪʴ ʧʨʠʚʷʟʢʠ ʚʨʝʤʝʥʥʦʡ ʰʢʘʣʳ ʢ ʤʦʤʝʥʪʫ ʪʨʠʛʛʝʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʢʦʡ ʠ ʢʘʢ ʧʨʘʚʠʣʦ 

ʩʦʩʪʘʚʣʷʝʪ ~20 ʤʩ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʨʦʛʦʚʦʛʦ ʫʨʦʚʥʷ, ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦʤ ʫʚʝʣʠʯʝʥʠʠ ʧʦʪʦʢʘ ʛʘʤʤʘ-ʢʚʘʥʪʦʚ, ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʠʢʦʚ 

ʥʘ ʵʪʦʤ ʨʷʜʫ ʧʦ ʘʤʧʣʠʪʫʜʝ. 

 

ʂʅɸ çɻʨʦʟʘè. 

ʈɻɼ. ʉʦʙʳʪʠʝ 21 ʠʶʣʷ 2012ʛ. 

ʇʨʠʙʦʨ ʈɻɼ. ɼʠʘʛʨʘʤʤʘ ʚʨʝʤʷ-ʘʤʧʣʠʪʫʜʘ 

ʚʩʧʣʝʩʢʦʚʦʛʦ ʤʘʩʩʠʚʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʧʦ 

ʪʨʠʛʛʝʨʫ ʈʏɸ. 

ʇʨʠʙʦʨ ʈɻɼ. ɺʨʝʤʝʥʥʦʡ ʭʦʜ ʩʫʤʤʘʨʥʦʛʦ 

ʯʠʩʣʘ ʩʣʫʯʘʝʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 4-ʭ ʜʝʪʝʢʪʦʨʦʚ 

ʟʘ 3 ʤʩ 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  
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ʂʅɸ çɻʨʦʟʘè. 

ʈʏɸ, ʄɺʂ. ʉʦʙʳʪʠʝ 21 ʠʶʣʷ 2012ʛ. 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʅʘʫʯʥʳʡ ʢʦʤʠʪʝʪ ʧʨʦʝʢʪʘ ʦʨʛʘʥʠʟʦʚʳʚʘʝʪ ʇʨʦʛʨʘʤʤʫ 

ʦʨʙʠʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʩ ʧʦʜʩʧʫʪʥʠʢʦʚʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ 

ʥʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʦʙʩʝʨʚʘʪʦʨʠʷʭ ʘ ʪʘʢʞʝ ʩ ʤʠʨʦʚʦʡ ʩʝʪʴʶ ʆʅʏ ʥʘʙʣʶʜʝʥʠʡ 

ʛʨʦʟʦʚʳʭ ʨʘʟʨʷʜʦʚ.  

 ʇʨʦʚʝʜʝʥʥʳʝ 21 ʠʶʣʷ 2012ʛ. ʦʨʙʠʪʘʣʴʥʳʝ ʠʦʥʦʩʬʝʨʥʳʝ ʠʟʤʝʨʝʥʠʷ 

ʦʩʫʱʝʩʪʚʣʝʥʳ ʚʙʣʠʟʠ çʀʥʜʦʥʝʟʠʡʩʢʦʛʦè ʢʣʘʩʪʝʨʘ ʤʠʨʦʚʦʡ ʩʝʪʠ WWLLN.  

ʂʅɸ çɻʨʦʟʘè. 

ʉʦʙʳʪʠʝ 21 ʠʶʣʷ 2012ʛ. 

 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

ʆʙʟʦʨʥʳʝ ʛʨʘʬʠʢʠ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʧʨʠʙʦʨʦʚ ʠ ʩʠʩʪʝʤ ʄʉ 

çʏʠʙʠʩ-ʄè, ʧʨʠʚʝʜʝʥʳ ʥʘ ʩʘʡʪʝ 

http://tm.chibis.cosmos.ru/chibis 

ʂʅɸ çɻʨʦʟʘè 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

http://tm.chibis.cosmos.ru/chibis 

ʂʅɸ çɻʨʦʟʘè 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

ʂʅɸ çɻʨʦʟʘè. ʄʦʥʠʪʦʨʠʥʛ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ 

ʄʘʛʥʠʪʥʦ-ʚʦʣʥʦʚʳʤ ʢʦʤʧʣʝʢʩʦʤ ï ʄɺʂ ï ʨʝʘʣʠʟʫʝʪʩʷ 

ʧʘʨʘʣʣʝʣʴʥʘʷ ʥʘʫʯʥʘʷ ʟʘʜʘʯʘ - ʤʦʥʠʪʦʨʠʥʛ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ. 

ɺ ʠʶʥʝ ï ʠʶʣʝ 2012 ʛ. ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ 

ʠʟʫʯʝʥʠʶ ʘʪʤʦʩʬʝʨʠʢʦʚ. 

  

ʄɺʂ 08 ʤʘʷ 2012 ʛ. ʈʝʛʠʩʪʨʘʮʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

(ʚʝʨʭʥʷʷ ʧʘʥʝʣʴ) ʠ ʤʘʛʥʠʪʥʦʡ (ʩʨʝʜʥʷʷ ʧʘʥʝʣʴ) 

ʢʦʤʧʦʥʝʥʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘ ʯʘʩʪʦʪʘʭ 

ʥʠʞʝ 15 ʢɻʮ ʚ ʩʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ (ʥʠʞʥʷʷ ʧʘʥʝʣʴ) 

ʥʘ L>4. 

ʄɺʂ 08 ʤʘʷ 2012 ʛ. ʈʝʛʠʩʪʨʘʮʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

(ʚʝʨʭʥʷʷ ʧʘʥʝʣʴ) ʠ ʤʘʛʥʠʪʥʦʡ (ʩʨʝʜʥʷʷ ʧʘʥʝʣʴ) 

ʢʦʤʧʦʥʝʥʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘ ʯʘʩʪʦʪʘʭ 

ʥʠʞʝ 15 ʢɻʮ ʚ ʶʞʥʦʤ ʧʦʣʫʰʘʨʠʠ (ʥʠʞʥʷʷ ʧʘʥʝʣʴ) ʥʘ 

L>4. 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

ʂʅɸ çɻʨʦʟʘè. ʄʦʥʠʪʦʨʠʥʛ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ 

Bx By Bz 

E. 
 

ʇʨʠʤʝʨ ʨʝʛʠʩʪʨʘʮʠʠ 08 

ʠʶʣʷ 2012ʛ. ʥʘ çʏʠʙʠʩ-ʄè  

(05:47:32 UT, ʨʘʡʦʥ 

ɻʘʣʘʧʘʛʦʩʩʢʠʭ ʦʩʪʨʦʚʦʚ)  

ʪʨʸʭ ʦʨʪʦʛʦʥʘʣʴʥʳʭ 

ʤʘʛʥʠʪʥʳʭ ʢʦʤʧʦʥʝʥʪ Bx, By, 

Bz (ʚʝʢʪʦʨʘ) ʠ ʦʜʥʦʡ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ ɽ 

ʘʪʤʦʩʬʝʨʠʢʦʚ . 

 

ʆʜʠʥʘʢʦʚʳʡ ʫʨʦʚʝʥʴ 

ʩʠʛʥʘʣʦʚ ʧʦ ʚʩʝʤ ʪʨʸʤ 

ʤʘʛʥʠʪʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʠʟʦʪʨʦʧʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 

ʚʦʣʥʳ, ʭʦʨʦʰʘʷ ʢʦʨʨʝʣʷʮʠʷ ʩ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʢʦʤʧʦʥʝʥʪʦʡ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤ ʭʘʨʘʢʪʝʨʝ 

ʵʪʠʭ ʚʦʣʥ. 



4 ʦʢʪʷʙʨʷ ɼʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʀʂʀ ʈɸʅ, ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ, 2012.  

http://www.cosmos.ru/books/2009chibis-m.pdf 


