
ʏʊʆ  ʄʆɻʋʊ  ʀ  ʏɽɻʆ  ʅɽ 

ʄʆɻʋʊ  ɼɸʊʔ ɸʉʊʈʆʅʆʄʀʀ 

ʀɿʄɽʈɽʅʀʗ  ʉ 

ʂʈʋʊʀʃʔʅʓʄʀ  ɺɽʉɸʄʀ 

ʇʫʛʘʯ ɸ.ʌ. 

ɻʣʘʚʥʘʷ ʘʩʪʨʦʥʦʤʠʯʝʩʢʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ ʅɸʅʋ 



Åʀʩʪʦʨʠʯʝʩʢʠ ʢʨʫʪʠʣʴʥʳʝ ʚʝʩʳ ʩ ʫʧʨʫʛʦʡ 

ʥʠʪʴʶ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʣʳ 

(ʚʝʩʘ). ʉ ʠʭ ʧʦʤʦʱʴʶ ʙʳʣ ʦʪʢʨʳʪ ʟʘʢʦʥ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ (ʐ. 

ʂʫʣʦʥ, 1785) ʠ ʫʪʦʯʥʝʥʦ ʟʥʘʯʝʥʠʝ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ (ɻ. ʂʘʚʝʥʜʠʰ, 

1798).  

 

¶ ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ɻɸʆ ʢʨʫʪʠʣʴʥʳʝ ʚʝʩʳ 

ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʤʘʪʝʨʠʘʣʘʤ ʠ ʧʨʠʥʮʠʧʫ 

ʠʟʤʝʨʝʥʠʷ.  

¶ ʅʝʧʨʝʨʳʚʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʟʤʝʨʝʥʠʡ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʘ. 



     ɻʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʚʝʨʭʣʝʛʢʦʛʦ ʢʨʫʛʣʦʛʦ 

ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʜʠʩʢʘ ʚʤʝʩʪʦ  

ʢʦʨʦʤʳʩʣʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʢʨʫʪʠʣʴʥʳʭ ʚʝʩʦʚ ʠ 

ʰʝʣʢʦʚʦʡ ʥʠʪʠ ʧʦʜʚʝʩʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʜʠʩʢʘ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʛʣʘʚʥʦʛʦ 

ʥʝʜʦʩʪʘʪʢʘ ʩʪʨʝʣʦʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʂɺ ï ʚʣʠʷʥʠʷ ʥʘ 

ʩʪʨʝʣʢʫ ʢʦʥʚʝʢʪʠʚʥʳʭ ʜʚʠʞʝʥʠʡ ʚʦʟʜʫʭʘ ʚʥʫʪʨʠ 

ʢʦʨʧʫʩʘ ʢʨʫʪʠʣʴʥʳʭ ʚʝʩʦʚ.  ʉʠʤʤʝʪʨʠʯʥʘʷ ʬʦʨʤʘ 

ʢʨʫʛʣʦʛʦ ʜʠʩʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʚʥʦʜʝʡʩʪʚʠʝ ʚʥʝʰʥʠʭ 

ʩʠʣ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʘʣʣʘ ʩʚʦʜʠʪ ʥʘ ʥʝʪ 

ʚʣʠʷʥʠʝ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʩʪʘʪʠʯʝʩʢʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ.  

ʐʝʣʢʦʚʘʷ ʥʠʪʴ ʥʝ ʦʙʣʘʜʘʝʪ çʧʘʤʷʪʴʶ ʬʦʨʤʳè.  ʇʨʠ 

ʤʝʜʣʝʥʥʦʡ ʟʘʢʨʫʪʢʝ ʚ ʥʝʡ ʥʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ 

ʨʝʘʢʪʠʚʥʳʡ ʤʦʤʝʥʪ. ʇʦʵʪʦʤʫ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʜʠʩʢ ʥʝ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ 

ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ. 



Å ʊʦʥʢʠʡ ʜʶʨʘʣʶʤʠʥʠʝʚʳʡ ʜʠʩʢ ʚʝʩʦʤ ʦʢʦʣʦ 90 ʤʛ ʧʦʜʚʝʰʠʚʘʝʪʩʷ ʟʘ ʮʝʥʪʨ, ʘ ʫʧʨʫʛʘʷ 
ʥʠʪʴ ʟʘʤʝʥʝʥʘ  ʥʝʫʧʨʫʛʠʤ ʤʦʥʦʚʦʣʦʢʥʦʤ ʠʟ ʢʦʢʦʥʘ ʪʫʪʦʚʦʛʦ ʰʝʣʢʦʧʨʷʜʘ.  ʊʘʢʘʷ ʥʠʪʴ ʧʨʠ 
ʤʝʜʣʝʥʥʦʡ ʟʘʢʨʫʪʢʝ ʥʝ ʦʙʣʘʜʘʝʪ çʧʘʤʷʪʴʶ ʬʦʨʤʳè ʠ ʥʝ ʩʦʭʨʘʥʷʝʪ ʪʦ ʩʦʩʪʦʷʥʠʝ, 
ʢʦʪʦʨʦʝ ʙʳʣʦ ʜʦ ʥʘʯʘʣʘ ʢʨʫʯʝʥʠʷ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ: ʧʨʠ ʤʝʜʣʝʥʥʦʡ ʟʘʢʨʫʪʢʝ ʦʪʩʫʪʩʪʚʫʝʪ 
ʨʝʘʢʪʠʚʥʳʡ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ.  

         ɽʩʣʠ ʥʠʪʴ ʟʘʢʨʫʪʠʪʴ ʩ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ w ~ 100 ʛʨʘʜ/ʩ  ʥʘ ʫʛʦʣ ɸ, ʪʦ ʫʛʦʣ a, ʥʘ 
ʢʦʪʦʨʳʡ ʥʠʪʴ ʨʘʟʚʝʨʥʝʪʩʷ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʨʘʚʝʥ: 

 a = 0.08 ɸ         



   ʄʦʣʝʢʫʣʷʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʰʝʣʢʦʚʦʡ ʥʠʪʠ ʪʘʢʦʚʘ, ʯʪʦ ʝʩʣʠ ʥʠʪʴ ʟʘʢʨʫʯʠʚʘʪʴ 
ʤʝʜʣʝʥʥʦ, ʥʘʧʨʠʤʝʨ, ʚ 300 ʨʘʟ ʤʝʜʣʝʥʥʝʝ, ʪʦ ʨʝʘʢʪʠʚʥʳʡ ʤʦʤʝʥʪ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 

ʟʥʘʯʝʥʠʷ, ʙʣʠʟʢʦʛʦ ʢ ʥʫʣʶ, ʪ.ʝ. 

   a  0    ʧʨʠ   w 0  
ɻʨʘʬʠʢ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʠʩʢ ʧʨʠʙʦʨʘ, ʩʜʝʣʘʚ ʪʨʠ ʧʦʣʥʳʭ ʦʙʦʨʦʪʘ ʩʦʭʨʘʥʠʣ ʧʨʝʞʥʶʶ 

ʦʨʠʝʥʪʘʮʠʶ. ʕʪʦ ʛʦʚʦʨʠʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʨʝʘʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʘ. ʋ ʥʠʪʠ ʥʝʪ çʧʘʤʷʪʠ 

ʬʦʨʤʳè. 



    ʇʨʝʞʜʝ, ʯʝʤ ʧʦʧʳʪʘʪʴʩʷ 

ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ: ʘ ʯʪʦ ʞʝ 

ʠʟʤʝʨʷʶʪ ʢʨʫʪʠʣʴʥʳʝ ʚʝʩʳ, 

ʫʟʥʘʝʤ, ʥʘ ʯʪʦ ʂɺ  

       ʥʝ ʨʝʘʛʠʨʫʶʪ. 



 1. ʉʪʨʝʣʦʯʥʳʝ ʢʨʫʪʠʣʴʥʳʝ ʚʝʩʳ ʥʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ 
ʠʟʤʝʥʝʥʠʶ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ, ʧʦʩʢʦʣʴʢʫ ʤʦʤʝʥʪʳ ʩʠʣ ʥʘ ʧʨʘʚʦʤ ʠ ʥʘ 

ʣʝʚʦʤ ʧʣʝʯʝ ʨʘʚʥʳ.  

        ʕʪʦ ʫʩʣʦʚʠʝ ʪʝʤ ʙʦʣʝʝ ʚʳʧʦʣʥʠʤʦ ʜʣʷ ʜʠʩʢʦʚʳʭ 

ʫʩʪʨʦʡʩʪʚ.  



ɺʝʩʳ ʥʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʠʟʤʝʥʝʥʠʶ ʤʠʢʨʦʥʘʛʨʫʟʢʠ 

ɺ ʪʝʯʝʥʠʝ 15 ʩʫʪʦʢ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʩ 22.04 ʧʦ 07.05.2009 ʥʘ ʢʦʨʦʤʳʩʣʦ ʧʨʠʙʦʨʘ 

ʥʘʚʝʰʠʚʘʣʩʷ ʠ ʩʥʠʤʘʣʩʷ ʤʠʢʨʦʛʨʫʟ ʤʘʩʩʦʡ 448 ʤʢʛ. ʆʥ ʠʤʠʪʠʨʦʚʘʣ ʫʜʚʦʝʥʥʫʶ ʩʠʣʫ 

ʧʨʠʪʷʞʝʥʠʷ ʦʪ ʉʦʣʥʮʘ ʢʦʪʦʨʘʷ ʤʝʥʷʝʪ ʩʚʦʶ ʟʥʘʯʝʥʠʝ ʦʪ ʧʦʣʫʥʦʯʠ ʢ ʧʦʣʜʥʶ.  

ɸʥʘʣʠʟ 938 ʠʟʤʝʨʝʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʦʪʩʯʝʪʘʤʠ ʩ ʥʘʚʝʰʝʥʥʳʤ ʠ ʩʦ ʩʥʷʪʳʤ ʤʠʢʨʦʛʨʫʟʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ 

ʚʣʠʷʥʠʝ ʉʦʣʥʮʘ ʥʝ ʩʫʱʝʩʪʚʝʥʥʦ.  



ʂʨʫʪʠʣʴʥʳʝ ʚʝʩʳ ʥʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʠʟʤʝʥʝʥʠʶ 

ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ 

      ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʘʙʦʪʦʡ WEB-ʢʘʤʝʨʳ ʨʘʙʦʪʘʶʪ 2 ʪʝʨʤʦʜʘʪʯʠʢʘ. ʆʜʠʥ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʟʤʝʨʷʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ ʂɺ, ʜʨʫʛʦʡ ʩʪʦʠʪ ʧʦʜ 

ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ. ʄʥʦʛʦʣʝʪʥʠʝ ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʠʢʘʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ 

ʠʟʤʝʥʝʥʠʷʤʠ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʪʝʤʧʝʨʘʪʫʨ ʩ ʧʦʢʘʟʘʥʠʷʤʠ ʧʨʠʙʦʨʘ ʥʝʪ.  



ʅʘ ʧʦʢʘʟʘʥʠʷ 

ʢʨʫʪʠʣʴʥʳʭ ʚʝʩʦʚ 

ʥʝ ʚʣʠʷʶʪ ʥʠ 

ʙʦʣʴʰʠʝ 

ʠʟʤʝʥʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ 

(ʚʝʨʭʥʷʷ ʧʘʥʝʣʴ), 

ʥʠ 

ʤʠʢʨʦʬʣʫʢʪʫʘʮʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ 

ʩʘʤʦʛʦ ʧʨʠʙʦʨʘ 

(ʥʠʞʥʷʷ ʧʘʥʝʣʴ).  



ʀʟʤʝʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʝ ʚʣʠʷʝʪ ʥʘ 

ʧʦʢʘʟʘʥʠʷ ʢʨʫʪʠʣʴʥʳʭ ʚʝʩʦʚ 



ɽʩʣʠ ʙʳ ʠʟʤʝʥʝʥʠʝ ʩʪʝʧʝʥʠ ʠʦʥʠʟʘʮʠʠ ʠʦʥʦʩʬʝʨʳ ʚʣʠʷʣʦ ʥʘ ʧʦʢʘʟʘʥʠʷ 

ʧʨʠʙʦʨʦʚ, ʪʦ ʠʭ ʨʝʘʢʮʠʷ ʥʘʯʠʥʘʣʘʩʴ ʙʳ ʚ ʤʦʤʝʥʪʳ, ʫʢʘʟʘʥʥʳʝ ʧʫʥʢʪʠʨʥʳʤʠ 

ʩʪʨʝʣʢʘʤʠ. ʌʘʢʪʠʯʝʩʢʠ, ʨʝʘʢʮʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʦʩʭʦʜʦʤ ʉʦʣʥʮʘ ʠ 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʩ ʝʛʦ ʟʘʭʦʜʦʤ (ʩʧʣʦʰʥʳʝ ʩʪʨʝʣʢʠ) 



ɹʣʠʟʢʠʡ ʨʘʟʨʷʜ  ʤʦʣʥʠʠ ʧʨʦʠʟʦʰʝʣ ʚ 11-34 UT 08.10.2011.  

ʅʘʨʘʩʪʘʥʠʝ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʠ ʝʛʦ ʨʝʟʢʦʝ 

ʧʘʜʝʥʠʝ ʥʝ ʦʪʨʘʟʠʣʠʩʴ ʟʥʘʯʠʤʦ ʥʘ ʧʦʢʘʟʘʥʠʷʭ ʧʨʠʙʦʨʘ. 



ʂʨʦʤʝ ʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ʢʨʫʪʠʣʴʥʳʝ ʚʝʩʳ ʥʝ ʧʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʤʦʡ 

ʨʝʘʢʮʠʠ ʥʘ: 

¶ ʧʦʩʪʦʷʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʫʤʝʨʝʥʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ; 

¶ ʨʘʙʦʪʫ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ;  

¶ ʟʚʫʢʦʚʳʝ ʚʦʣʥʳ ʫʤʝʨʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ;  

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʉɺʏ-ʧʦʪʦʢʠ; 

¶ ʚʠʙʨʘʮʠʠ ʧʦʣʘ.  

 

 



 ʆʙ ʰʫʧ ʩʞʙʜʡʩʬʷʫ 

 ʣʩʬʫʡʤʵʦʴʞ  

 ʛʞʪʴ: 
 

1. ʅʘ ʩʦʣʥʝʯʥʳʝ 
ʟʘʪʤʝʥʠʷ 

 

2. ɺʦ ʚʨʝʤʷ ʩʦʣʥʝʯʥʳʭ 

ʟʘʪʤʝʥʠʡ ʧʦʚʝʜʝʥʠʝ ʂɺ 

ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʦʚʝʜʝ-

ʥʠʝʤ ʧʘʨʘʢʦʥʠʯʝʩʢʦʛʦ 

ʤʘʷʪʥʠʢʘ  

 

3.ʅʘ ʣʫʥʥʳʝ ʟʘʪʤʝʥʠʷ 

 

4. ʅʘ ʚʦʩʭʦʜ ʠ ʟʘʭʦʜ 

ʉʦʣʥʮʘ 

 

5. ʅʘ ʧʦʢʨʳʪʠʝ ʧʣʘʥʝʪ 

ʃʫʥʦʡ 

 

6. ʅʘ ʥʝʧʦʥʷʪʥʳʝ 

ʵʥʝʨʛʠʠ.  

  
ʇʦʜʟʝʤʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʟʘʪʤʝʥʠʷ 01.06.2001, 

ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʩʦʣʷʥʦʡ ʰʘʭʪʝ ʛ. ʂʘʯʠʢʘ (ʈʫʤʳʥʠʷ) ʥʘ ʛʣʫʙʠʥʝ 40 

ʤ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʨʫʪʠʣʴʥʳʝ ʚʝʩʳ ʨʝʘʛʠʨʫʶʪ ʠʤʝʥʥʦ ʥʘ  

ʟʘʪʤʝʥʠʝ.  ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʠʜʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ: 
ʧʦʩʪʦʷʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʧʦʣʥʦʝ ʵʢʨʘʥʠʨʦʚʘʥʠʝ ʵ/ʤʘʛʥʠʪʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʦʪʩʫʪʩʪʚʠʝ ʜʨʫʛʠʭ ʟʥʘʯʠʤʳʭ ʧʦʤʝʭ. 



ʉʨʘʚʥʝʥʠʝ ʢʨʠʚʳʭ ʨʝʘʢʮʠʠ ʢʨʫʪʠʣʴʥʳʭ ʚʝʩʦʚ, 
ʟʘʧʠʩʘʥʥʳʭ ʚʦ ʚʨʝʤʷ ʩʦʣʥʝʯʥʳʭ ʟʘʪʤʝʥʠʡ 2009 ʠ 2011 

ʛʦʜʦʚ  
  

Å ʆʙʥʘʨʫʞʝʥʳ ʦʙʱʠʝ ʩʪʨʫʢʪʫʨʥʳʝ 

ʵʣʝʤʝʥʪʳ ʚ ʢʨʠʚʳʭ 2099, 2010 ʠ 

2011 ʛʦʜʦʚ: ʥʘʯʘʣʦ ʟʘʪʤʝʥʠʷ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʨʘʱʝʥʠʝʤ ʜʠʩʢʘ 

ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ. ɿʥʘʯʝʥʠʷ 

ʜʦʩʪʠʛʘʶʪ ʤʠʥʠʤʫʤʘ, ʚʩʣʝʜ ʟʘ ʯʝʤ 

ʩʣʝʜʫʝʪ ʧʦʜʲʝʤ ʢ ʤʘʢʩʠʤʘʣʴʥʳʤ  

ʟʥʘʯʝʥʠʷʤ. ʅʘ ʚʦʩʭʦʜʷʱʝʡ ʚʝʪʚʠ 

ʧʦʷʚʣʷʝʪʩʷ  ʠ ʠʩʯʝʟʘʝʪ ʦʩʪʨʳʡ ʧʠʢ. 

ʆʪʩʯʝʪʳ ʧʦʩʣʝ ʟʘʪʤʝʥʠʷ ʚʩʝʛʜʘ 

ʙʦʣʴʰʝ ʦʪʩʯʝʪʦʚ ʜʦ ʟʘʪʤʝʥʠʷ.  

 

Å ʊʘʢʦʝ ʩʦʚʧʘʜʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʩʣʫʯʘʡʥʳʤ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʩʫʪ-

ʩʪʚʠʝ ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. 

 

Å ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʢʨʠʚʳʭ 

2009 ʠ 2011 ʛʦʜʦʚ ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝ-

ʥʠʷ 0.651. 



ɺʦ ʚʨʝʤʷ ʩʦʣʥʝʯʥʦʛʦ ʟʘʪʤʝʥʠʷ 26.01.09 ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʩʠʣʴʥʘʷ 

ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʧʦʢʘʟʘʥʠʷʤʠ ʧʨʠʙʦʨʦʚ WEB_1 ʠ WEB_2, ʘ ʪʘʢʞʝ ʤʝʞʜʫ 

ʥʠʤʠ ʠ ʧʘʨʘʢʦʥʠʯʝʩʢʠʤ ʤʘʷʪʥʠʢʦʤ. ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʜʦʩʪʠʛʘʝʪ 

ʟʥʘʯʝʥʠʷ 0.921 (ʩʠʥʷʷ ʠ ʢʨʘʩʥʘʷ ʣʠʥʠʠ).  



ʉʠʣʴʥʘʷ ʨʝʘʢʮʠʷ ʧʨʠʙʦʨʘ WEB_2 ʚ ʜʘʪʫ ʣʫʥʥʦʛʦ ʟʘʪʤʝʥʠʷ (ʩʠʥʷʷ 

ʢʨʠʚʘʷ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʪʘʤʠ ʜʦ ʠ ʧʦʩʣʝ ʟʘʪʤʝʥʠʷ (ʯʝʨʥʳʝ 

ʣʠʥʠʠ). ʈʝʘʢʮʠʷ ʥʘʯʘʣʘʩʴ ʠ ʟʘʢʦʥʯʠʣʘʩʴ ʟʘ 2ʯ 35 ʤ ʜʦ ʨʝʘʣʴʥʳʭ 

ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ ʟʘʪʤʝʥʠʷ.  

     ʂʨʫʪʠʣʴʥʳʝ 

ʚʝʩʳ ʭʦʨʦʰʦ 

ʨʝʘʛʠʨʫʶʪ ʥʘ 

ʣʫʥʥʳʝ 

ʟʘʪʤʝʥʠʷ.  



ɺɽʅɽʈɸ 

 

1. ʇʦʢʨʳʪʠʝ ʃʫʥʦʡ 

2.ʉʦʝʜʠʥʝʥʠʝ ʩ ʃʫʥʦʡ 

    ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ 
ʧʦʢʨʳʪʠʷ ʠ ʩʦʝʜʠʥʝʥʠʷ ʩ 

ʃʫʥʦʡ ʩʪʘʚʷʪ ʧʦʜ ʚʦʧʨʦʩ 

ʨʦʣʴ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ ʢʘʢ 

ʤʝʜʠʘʪʦʨʘ ʤʝʞʜʫ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤ 

ʬʝʥʦʤʝʥʦʤ ʠ ʨʝʘʢʮʠʝʡ 

ʢʨʫʪʠʣʴʥʳʭ ʚʝʩʦʚ.  

          ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʯʴ 

ʤʦʞʝʪ ʠʜʪʠ ʦʙ ʵʥʝʨʛʠʷʭ, 

ʧʦʢʘ ʥʝʠʟʚʝʩʪʥʳʭ ʥʘʫʢʝ.  



ʉʫʪʦʯʥʳʝ ʚʘʨʠʘʮʠʠ 

     ɺ ʫʩʣʦʚʠʷʭ    

ʩʧʦʢʦʡʥʦʡ 

ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ 

ʧʨʠʙʦʨ ʨʝʛʠʩʪʨʠʨʫʝʪ 

ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʚʘ-

ʨʠʘʮʠʠ ʥʝʙʦʣʴʰʦʡ 

ʘʤʧʣʠʪʫʜʳ (~ 20Á), 

ʢʦʪʦʨʳʝ, ʚʝʨʦʷʪʥʦ, 

ʥʠʢʦʛʜʘ ʥʝ ʧʨʝʢʨʘʱʘ-

ʶʪʩʷ, ʥʦ ʙʳʚʘʶʪ 

ʥʝʦʙʥʘʨʫʞʠʤʳ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʜʨʫʛʠʭ 

ʩʠʣʴʥʳʭ ʩʠʛʥʘʣʦʚ. 



ʄʦʱʥʳʝ ʩʠʛʥʘʣʳ ʥʝʠʟʚʝʩʪʥʦʡ ʧʨʠʨʦʜʳ ï ʩʧʘʡʢʠ 
(ʦʪ ʘʥʛʣʠʡʩʢʦʛʦ SPIKE ï ʚʩʧʣʝʩʢ, ʚʳʙʨʦʩ)  

ʀʥʦʛʜʘ 

 ʘʤʧʣʠʪʫʜʘ 

ʉʠʛʥʘʣʘ 

ʜʦʩʪʠʛʘʝʪ 

 ʩʦʪʝʥ 

 ʠ ʪʳʩʷʯ 

 ʛʨʘʜʫʩʦʚ! 

 ɼʠʩʢ 

 ʧʨʠʙʦʨʘ 

 ʜʝʣʘʝʪ  

 ʧʦʜʨʷʜ  

 ʥʝʩʢʦʣʴʢʦ  

 ʜʝʩʷʪʢʦʚ 

 ʦʙʦʨʦʪʦʚ. 



       

.  

 

 

 

 

 

 

 

 

ʀʟ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʜʠʩʢ ʂɺ ʤʦʞʝʪ ʚʨʘʱʘʪʴʩʷ ʢʘʢ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, ʪʘʢ ʠ 

ʧʨʦʪʠʚ, ʩʣʝʜʫʝʪ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʩʧʘʡʢʠ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʣʝʚʦ- ʪʘʢ ʠ 

ʧʨʘʚʦʚʨʘʱʘʶʱʠʤʠ. ʊʦ-ʝʩʪʴ, ʵʥʝʨʛʠʷ ʩʧʘʡʢʘ ʧʦʣʷʨʠʟʦʚʘʥʘ.  



ʈʝʘʢʮʠʷ ʢʨʫʪʠʣʴʥʳʭ ʚʝʩʦʚ ʚʦʟʨʘʩʪʘʝʪ ʩ 

ʛʦʜʘʤʠ 

Å ɸʤʧʣʠʪʫʜʘ  

ʠ ʯʘʩʪʦʪʘ  

ʩʣʝʜʦʚʘʥʠʷ  

ʤʦʱʥʳʭ  

     ʩʠʛʥʘʣʦʚ 

ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʦʟʨʦʩʣʠ ʟʘ 

ʧʦʩʣʝʜʥʠʝ  

     3 ʛʦʜʘ 



ɺʦʟʨʘʩʪʘʶʱʘʷ ʨʝʘʢʮʠʷ  ʢʨʫʪʠʣʴʥʳʭ ʚʝʩʦʚ ʚʠʜʠʤʳʤ ʦʙʨʘʟʦʤ ʢʦʨʨʝʣʠʨʫʝʪ 

ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʦ ʠʥʜʝʢʩʫ 

ʩʦʣʥʝʯʥʳʭ ʧʷʪʝʥ (Solar Influences Data Analysis Center). ʇʦ-ʚʠʜʠʤʦʤʫ, ʂɺ 

ʨʝʘʛʠʨʫʶʪ ʥʘ ʥʝʠʟʚʝʩʪʥʳʡ ʢʦʤʧʦʥʝʥʪ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ.  



  
ʆʩʦʙʝʥʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʥʘʨʫʞʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʪʦʤ, ʯʪʦ ʜʘʪʯʠʢ (sensor 2) ʩʪʦʠʪ 

ʧʦʜ ʦʪʢʨʳʪʳʤ ʩʦʣʥʮʝʤ. ʆʥ ʬʘʢʪʠʯʝʩʢʠ ʠʟʤʝʨʷʝʪ ʥʝ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʨʫʞʥʦʛʦ 

ʚʦʟʜʫʭʘ, ʘ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ. ʇʨʠ ʧʦʧʘʜʘʥʠʠ ʥʘ ʵʪʦʪ ʜʘʪʯʠʢ 

ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʝʛʦ ʧʦʢʘʟʘʥʠʷ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʶʪ. ʉʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʥʠʡ 

ʢʨʫʪʠʣʴʥʳʭ ʚʝʩʦʚ ʩ ʧʦʢʘʟʘʥʠʷʤʠ ʜʘʪʯʠʢʦʚ 1 ʠ 2 ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ, ʯʪʦ ʂɺ 

ʨʝʘʛʠʨʫʶʪ ʥʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʦʙʱʝ, ʘ ʥʘ ʥʘʩʳʱʝʥʠʝ 

ʦʢʨʫʞʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦʣʥʝʯʥʳʤ ʠʟʣʫʯʝʥʠʝʤ.  



  
Å ɺ ʫʩʣʦʚʠʷʭ ʩʧʦʢʦʡʥʦʡ çʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳè ʥʘʯʘʣʦ ʨʝʘʢʮʠʠ ʂɺ 

(ʯʝʨʥʘʷ ʢʨʠʚʘʷ) ʩʦʚʧʘʜʘʝʪ ʩ ʧʦʧʘʜʘʥʠʝʤ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ 

ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ (ʢʨʘʩʥʘʷ ʢʨʠʚʘʷ, ʜʘʪʯʠʢ 2). ʇʨʠ ʵʪʦʤ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʠ ʧʨʠʙʦʨʘ (ʩʝʨʘʷ ʣʠʥʠʷ) ʥʝ ʤʝʥʷʝʪʩʷ. 



ʈʝʘʢʮʠʷ ʢʨʫʪʠʣʴʥʳʭ ʚʝʩʦʚ (ʯʝʨʥʘʷ ʢʨʠʚʘʷ) ʭʦʨʦʰʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ 

ʫʩʠʣʝʥʠʝʤ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʥʘʨʫʞʥʦʛʦ ʜʘʪʯʠʢʘ (ʢʨʘʩʥʘʷ ʢʨʠʚʘʷ). ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʩʘʤʦ 

ʩʦʣʥʝʯʥʦʝ ʠʟʣʫʯʝʥʠʝ ʥʝ ʧʦʧʘʜʘʝʪ ʚʥʫʪʨʴ ʩʚʝʪʦʟʘʱʠʱʝʥʥʦʛʦ ʧʨʠʙʦʨʘ, 

ʠ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʘ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ. 


