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ʂʥʠʛʠ ʜʣʷ ʣʶʙʠʪʝʣʝʡ ʘʩʪʨʦʥʦʤʠʠ 

 ʠʟ ʩʝʨʠʠ çɸʩʪʨʦʙʠʙʣʠʦʪʝʢʘè ʦʪ 'ɸʩʪʨʦʂɸ'  
 

ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʢʘʣʝʥʜʘʨʴ ʥʘ 2005 ʛʦʜ (ʘʨʭʠʚ ï 1,3 ʄʙ) 
http://files.mail.ru/79C92C0B0BB44ED0AAED7036CCB728C5  
 
ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʢʘʣʝʥʜʘʨʴ ʥʘ 2006 ʛʦʜ   http://astronet.ru/db/msg/1208871 
ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʢʘʣʝʥʜʘʨʴ ʥʘ 2007 ʛʦʜ   http://astronet.ru/db/msg/1216757  
ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʢʘʣʝʥʜʘʨʴ ʥʘ 2008 ʛʦʜ   http://astronet.ru/db/msg/1223333  
ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʢʘʣʝʥʜʘʨʴ ʥʘ 2009 ʛʦʜ   http://astronet.ru/db/msg/1232691  
ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʢʘʣʝʥʜʘʨʴ ʥʘ 2010 ʛʦʜ   http://astronet.ru/db/msg/1237912  
ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʢʘʣʝʥʜʘʨʴ ʥʘ 2011 ʛʦʜ   http://astronet.ru/db/msg/1250439 
ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʢʘʣʝʥʜʘʨʴ ʥʘ 2012 ʛʦʜ   http://astronet.ru/db/msg/1254282  
ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʢʘʣʝʥʜʘʨʴ ʥʘ 2013 ʛʦʜ   http://astronet.ru/db/msg/1256315  
ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʢʘʣʝʥʜʘʨʴ ʥʘ 2014 ʛʦʜ   http://astronet.ru/db/msg/1283238  
ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʢʘʣʝʥʜʘʨʴ ʥʘ 2015 ʛʦʜ   http://astronet.ru/db/msg/1310876  
ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʢʘʣʝʥʜʘʨʴ ʥʘ 2016 ʛʦʜ  http://www.astronet.ru/db/news/   
 
ʂʨʘʪʢʠʡ ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʢʘʣʝʥʜʘʨʴ ʥʘ 2016 - 2050 ʛʦʜʳ http://astronet.ru/db/msg/1335637     
ʂʨʘʪʢʠʡ ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʢʘʣʝʥʜʘʨʴ ʥʘ 2051 - 2200 ʛʦʜ rhttp://astronet.ru/db/msg/1336920  
ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʜʦ 2050 ʛʦʜʘ http://astronet.ru/db/msg/1280744  
 
ʉʦʣʥʝʯʥʦʝ ʟʘʪʤʝʥʠʝ 29 ʤʘʨʪʘ 2006 ʛʦʜʘ ʠ ʝʛʦ ʥʘʙʣʶʜʝʥʠʝ (ʘʨʭʠʚ ï 2,5 ʄʙ)  
http://www.astronet.ru/db/msg/1211721  
ʉʦʣʥʝʯʥʦʝ ʟʘʪʤʝʥʠʝ 1 ʘʚʛʫʩʪʘ 2008 ʛʦʜʘ ʠ ʝʛʦ ʥʘʙʣʶʜʝʥʠʝ (ʘʨʭʠʚ ï 8,2 ʄʙ) 
http://www.astronet.ru/db/msg/1228001  
 

ʂʦʤʝʪʳ ʠ ʠʭ ʤʝʪʦʜʳ ʠʭ ʥʘʙʣʶʜʝʥʠʡ (ʘʨʭʠʚ ï 2,3 ʄʙ)  
http://astronet.ru/db/msg/1236635  
 
ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʭʨʦʥʠʢʠ: 2004 ʛʦʜ (ʘʨʭʠʚ - 10 ʄʙ)  
http://www.astronet.ru/db/msg/1217007   
ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʭʨʦʥʠʢʠ: 2005 ʛʦʜ (ʘʨʭʠʚ ï 10 ʄʙ) 
 http://www.astronet.ru/db/msg/1217007   
ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʭʨʦʥʠʢʠ: 2006 ʛʦʜ (ʘʨʭʠʚ - 9,1 ʄʙ) 
 http://www.astronet.ru/db/msg/1219122 
ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʭʨʦʥʠʢʠ: 2007 ʛʦʜ (ʘʨʭʠʚ - 8,2 ʄʙ)  
http://www.astronet.ru/db/msg/1225438  
 
ʇʨʦʪʠʚʦʩʪʦʷʥʠʷ ʄʘʨʩʘ 2005 - 2012 ʛʦʜʳ (ʘʨʭʠʚ - 2 ʄʙ)  
http://www.astrogalaxy.ru/download/Mars2005_2012.zip  
 

ʂʘʣʝʥʜʘʨʴ ʥʘʙʣʶʜʘʪʝʣʷ ï ɺʘʰ ʥʝʠʟʤʝʥʥʳʡ ʩʧʫʪʥʠʢ ʚ  ʥʘʙʣʶʜʝʥʠʷʭ ʥʝʙʘ!   
ʂʅ ʥʘ ʘʧʨʝʣʴ 2016 ʛʦʜʘ http://www.astronet.ru/db/news/   

 
 

 
 

 
 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

ɾʫʨʥʘʣ çɿʝʤʣʷ ʠ ɺʩʝʣʝʥʥʘʷè - 
 ʠʟʜʘʥʠʝ ʜʣʷ ʣʶʙʠʪʝʣʝʡ ʘʩʪʨʦʥʦʤʠʠ 

 ʩ ʧʦʣʫʚʝʢʦʚʦʡ  ʠʩʪʦʨʠʝʡ   

http://earth-and-universe.narod.ru  

www.sciam.ru   / 

http://www.popmech.ru/ 

 

ɺʳʰʝʜʰʠʝ ʥʦʤʝʨʘ ʞʫʨʥʘʣʘ çʅʝʙʦʩʚʦʜè ʤʦʞʥʦ ʩʢʘʯʘʪʴ  
ʥʘ ʩʣʝʜʫʶʱʠʭ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʭ: 
 
http://www.astronet.ru/db/sect/300000013 
http://www.astrogalaxy.ru  
http://www.shvedun.ru/nebosvod.htm 
http://www.astro.websib.ru/sprav/jurnalN (ʞʫʨʥʘʣ + ʚʩʝ ʥʦʤʝʨʘ ʂʅ) 
http://ivmk.net/lithos-astro.htm  
http://rutracker.org/forum/viewtopic.php?t=3606936 (ʚʩʝ ʥʦʤʝʨʘ) 
ʩʩʳʣʢʠ ʥʘ ʥʦʚʳʝ ʥʦʤʝʨʘ  - ʥʘ ʦʩʥʦʚʥʳʭ ʘʩʪʨʦʬʦʨʫʤʘʭé.  
 
 
 
 

http://www.vokrugsveta.ru
/ 

http://astronet.ru   

 ɺʩʝʣʝʥʥʘʷ.  ʇʨʦʩʪʨʘʥʩʪʚʦ. 
ɺʨʝʤʷ  http://wselennaya.com/  

 çɸʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ɺʝʩʪʥʠʢè 
ʅʎ ʂɸ-ɼɸʈ ï  
http://www.ka-dar.ru/observ   
e-mail info@ka-dar.ru    
http://www.ka-dar.ru/info/kdi-1.pdf 
http://www.ka-dar.ru/info/kdi-2-06.pdf  
http://www.ka-dar.ru/info/kdi-3-06.pdf  
http://www.ka-dar.ru/info/kdi-4-06.pdf 
http://www.ka-dar.ru/info/kdi-5.pdf 
http://www.ka-dar.ru/info/kdi-6.pdf 

 

 çɸʩʪʨʦʥʦʤʠʯʝʩʢʘʷ ʛʘʟʝʪʘè 
http://www.astro.websib.ru/astro/AstroGazeta/astrogazeta 
ʠ http://urfak.petrsu.ru/astronomy_archive/  

 

http://lenta.ru  

http://www.tvscience.ru/   

http://www.astronomy.ru/forum   

 http://www.vokrugsveta.ru
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  http://www.nkj.ru/   
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ʋʚʘʞʘʝʤʳʝ 

ʣʶʙʠʪʝʣʠ ʘʩʪʨʦʥʦʤʠʠ! 
 

ɺʩʝ ʞʘʨʯʝ ʉʦʣʥʮʝ,  ʜʝʥʴ ʜʣʠʥʥʝʝ - 

ʉʚʦʠ ʧʨʘʚʘ ʙʝʨʝʪ ʘʧʨʝʣʴ! 

ʄʝʨʢʫʨʠʡ ʚʝʯʝʨʦʤ ʥʘ ʥʝʙʝ, 

ʃʠʨʠʜ ʥʝʙʝʩʥʘʷ ʢʘʧʝʣʴ! 

 

ɸʧʨʝʣʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʩʘʤʳʤ ʤʘʩ-

ʰʪʘʙʥʳʤ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤ ʤʝʨʦʧʨʠʷʪʠʝʤ ʜʣʷ ʣʶ-

ʙʠʪʝʣʝʡ ʘʩʪʨʦʥʦʤʠʠ ï ɸʩʪʨʦʬʝʩʪʦʤ. ʕʪʦʪ ʬʝʩʪʠʚʘʣʴ 

ʧʨʠʚʝʨʞʝʥʮʝʚ ʟʚʝʟʜʥʦʛʦ ʥʝʙʘ ʩ ʧʦʯʪʠ 20-ʣʝʪʥʝʡ ʠʩ-

ʪʦʨʠʝʡ ʧʨʦʡʜʝʪ ʚ ʵʪʦʤ ʛʦʜʫ ʚ ʧʦʜʤʦʩʢʦʚʥʦʤ ʧʘʥʩʠʦ-

ʥʘʪʝ çɽʨʰʦʚʦè ʩ 21 ʧʦ 24 ʘʧʨʝʣʷ. ʈʝʜʘʢʮʠʷ ʞʫʨʥʘʣʘ 

ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪ ʧʦʩʝʪʠʪʴ ɸʩʪʨʦʬʝʩʪ ʠ ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʝʣʠʪʴʩʷ ʚʧʝʯʘʪʣʝʥʠʷʤʠ ʥʘ ʩʪʨʘʥʠ-

ʮʘʭ ʥʘʰʝʛʦ ʠʟʜʘʥʠʷ. ɺʤʝʩʪʝ ʩ ʧʨʠʭʦʜʦʤ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦ ʪʝʧʣʦʛʦ ʧʝʨʠʦʜʘ ʚʝʩʥʳ ʧʨʠʭʦʜʷʪ ʙʦʣʝʝ ʜʣʠʥʥʳʝ 

ʜʥʠ ʠ ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʥʦʯʠ. ʇʝʨʚʳʡ ʬʘʢʪ ʨʘʜʫʝʪ ʣʶ-

ʙʠʪʝʣʝʡ ʘʩʪʨʦʥʦʤʠʠ, ʧʦʪʦʤʫ ʯʪʦ ʧʦʷʚʣʷʶʪʩʷ ʙʦʣʝʝ 

ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʠʤʥʠʤ ʧʝʨʠʦ-

ʜʦʤ, ʥʦ ʩʦʢʨʘʱʝʥʠʝ ʥʦʯʥʦʛʦ ʚʨʝʤʝʥʠ ʩʦʚʝʨʰʝʥʥʦ 

ʦʛʦʨʯʘʝʪ. ɺʝʜʴ ʪʝʤʥʦʝ ʚʨʝʤʷ ʜʣʷ ʥʘʙʣʶʜʝʥʠʡ ʪʫ-

ʤʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. ʅʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʪʝʨʶ ʜʨʘʛʦʮʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʥʦʯʥʦʝ 

ʚʨʝʤʷ, ʙʣʘʛʦʜʘʪʥʳʡ ʧʝʨʠʦʜ ʥʘʩʪʫʧʘʝʪ ʜʣʷ ʥʘʙʣʶʜʘ-

ʪʝʣʝʡ ʉʦʣʥʮʘ. ʕʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʬʘʢʪʦʨ ʠ ʜʣʷ 

ʥʘʙʣʶʜʝʥʠʡ ʧʨʝʜʩʪʦʷʱʝʛʦ ʧʨʦʭʦʞʜʝʥʠʷ ʄʝʨʢʫʨʠʷ 

ʧʦ ʜʠʩʢʫ ʉʦʣʥʮʘ 9 ʤʘʷ 2016 ʛʦʜʘ, ʦ ʢʦʪʦʨʦʤ ʤʳ ʨʘʩ-

ʩʢʘʞʝʤ ʚ ʩʣʝʜʫʶʱʝʤ ʥʦʤʝʨʝ ʞʫʨʥʘʣʘ. ɺʝʜʴ ʯʝʤ 

ʙʦʣʴʰʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʥʷ, ʪʝʤ ʙʦʣʴʰʝʝ ʚʨʝʤʷ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʦ ʜʣʷ ʥʘʙʣʶʜʝʥʠʡ ʵʪʦʛʦ 

ʟʘʤʝʯʘʪʝʣʴʥʦʛʦ ʷʚʣʝʥʠʷ. ʀ ʜʣʷ ʩʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ 

ɿʝʤʣʠ ʚʝʩʝʥʥʠʝ (ʤʘʡʩʢʠʝ) ʧʨʦʭʦʞʜʝʥʠʷ ʦʩʦʙʝʥʥʦ 

ʙʣʘʛʦʧʨʠʷʪʥʳ. ʅʝʢʦʪʦʨʳʝ ʧʦʜʨʦʙʥʦʩʪʠ ʦʙ ʵʪʦʤ ʟʘ-

ʤʝʯʘʪʝʣʴʥʦʤ ʷʚʣʝʥʠʠ ʤʦʞʥʦ ʫʟʥʘʪʴ ʥʘ ʩʘʡʪʝ ɸʩʪʨʦ-

ʥʝʪ. ʉʨʝʜʠ ʘʧʨʝʣʴʩʢʠʭ ʷʚʣʝʥʠʡ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʳʤ 

ʙʳʚʘʝʪ ʝʞʝʛʦʜʥʳʡ ʤʝʪʝʦʨʥʳʡ ʧʦʪʦʢ ʃʠʨʠʜʳ, ʥʦ ʚ 

ʵʪʦʤ ʛʦʜʫ ʧʦʣʥʦʣʫʥʠʝ ʚ ʤʘʢʩʠʤʫʤʝ ʜʝʡʩʪʚʠʷ ʧʦʪʦʢʘ 

ʥʝ ʧʦʟʚʦʣʠʪ ʧʨʦʚʝʩʪʠ ʧʦʣʥʦʮʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʤʝ-

ʪʝʦʨʦʚ. ʃʠʰʴ ʩʘʤʳʝ ʷʨʢʠʝ çʧʘʜʘʶʱʠʝ ʟʚʝʟʜʳè ʤʦʞ-

ʥʦ ʙʫʜʝʪ ʟʘʤʝʪʠʪʴ ʥʘ ʟʘʩʚʝʯʝʥʥʦʤ ʷʨʢʦʡ ʃʫʥʦʡ ʥʝʙʝ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʘʧʨʝʣʴ ʙʫʜʝʪ ʠʥʪʝʨʝʩʝʥ ʣʫʯʰʝʡ ʚʝ-

ʯʝʨʥʝʡ ʚʠʜʠʤʦʩʪʴʶ ʄʝʨʢʫʨʠʷ ʚ 2016 ʛʦʜʫ. ʅʝ ʩʤʦʪ-

ʨʷ ʥʘ ʤʘʣʫʶ ʵʣʦʥʛʘʮʠʶ (ʚʩʝʛʦ 19 ʛʨʘʜʫʩʦʚ), ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʠʜʠʤʦʩʪʠ ʙʳʩʪʨʦʡ ʧʣʘʥʝʪʳ ʜʦ-

ʩʪʠʛʥʝʪ ʧʦʣʫʪʦʨʘ ʯʘʩʦʚ! ʗʩʥʦʛʦ ʥʝʙʘ ʠ ʫʩʧʝʰʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ! 

ʀʩʢʨʝʥʥʝ ɺʘʰ    ɸʣʝʢʩʘʥʜʨ ʂʦʟʣʦʚʩʢʠʡ 
 

 

 

ȳɐɆɇɒɈɂɏɊɇ 
 

4  ȳɄɇɒɗɜɡɒɌɊɇ ɓɑɊɒɂɍɞɏɝɇ ɅɂɍɂɌɔɊɌɊ ñ ɏɇɆɐɓɔɂɠɛɇɇ 

ɉɄɇɏɐ Ʉ ɔɇɐɒɊɊ ɟɄɐɍɠɘɊɊ 

      Ȯɂɒɂɔ ȮɕɓɊɏ 

9 ȰɃɜɇɌɔɝ Ȯɇɓɓɞɇ: Ȯ64 

    ȯɊɌɐɍɂɋ ȦɢɎɊɏ 

11 ȪɏɔɇɒɄɞɠ 

    ȳɄɇɔɍɂɏɂ ȬɕɒɅɊɏɂ 

13 Ȱɑɝɔ ɍɕɏɏɐ- ɑɍɂɏɇɔɏɝɗ ɏɂɃɍɠɆɇɏɊɋ Ʉ ɃɂɍɌɐɏɏɝɗ 

ɕɓɍɐɄɊɡɗ 

    ȢɍɇɌɓɂɏɆɒ ȢɏɐɗɊɏ 

16 1 ɂɑɒɇɍɡ-  ɏɊɌɐɎɕ ɏɇ Ʉɇɒɠ! 

    ȳɇɒɅɇɋ ȣɇɍɡɌɐɄ 

18 ȱɂɄɍɐɆɂɒɓɌɊɋ ȦɄɐɒɇɘ ɚɌɐɍɞɏɊɌɐɄ 

    Ȯɕɒɂɔ Ȣɓɔɂɏɂ 

21 ȳɔɊɗɊ ɍɠɃɊɔɇɍɇɋ ɂɓɔɒɐɏɐɎɊɊ. çȴɂɋɏɝ ɆɂɍɇɌɊɗ 

ɉɄɇɉɆè 

    Ȫ. ȭ. ȢɏɆɒɐɏɐɄ, ȯɂɔɂɍɊɡ ȪɄɂɏɐɄɂ, ȤɊɌɔɐɒɊɡ ȯɐɓɌɐɄɂ 

22 ȮȢȯ- Ȣɓɔɒɐ- ȰɆɇɓɓɂ- 2016  

    Ȫ. ȭ. ȢɏɆɒɐɏɐɄ 

24 ȳɐɉɄɇɉɆɊɇ ȭɇɄ 

    ȤɂɍɇɏɔɊɏɂ ȯɇɌɒɂɓɐɄɂ 

27 ȮɊɒ ɂɓɔɒɐɏɐɎɊɊ ɆɇɓɡɔɊɍɇɔɊɇ ɏɂɉɂɆ 

    ȢɍɇɌɓɂɏɆɒ ȬɐɉɍɐɄɓɌɊɋ 

29 ȱɒɐɅɒɂɎɎɂ Ɇɍɡ ɒɂɓəɢɔɂ ɡɄɍɇɏɊɋ Ʉ ɓɊɓɔɇɎɇ ɀɑɊɔɇɒɂ 

JUPITER 2  

    ȳɇɒɅɇɋ ȣɇɍɡɌɐɄ 

31 Ȣɓɔɒɐɖɐɔɐ: Ɏɐɡ Ʌɂɍɇɒɇɡ 

    ȦɎɊɔɒɊɋ ȳɇɍɇɉɏɇɄ 

32 ȲɂɉɎɇɒɝ ɆɂɍɢɌɊɗ ɐɃɜɇɌɔɐɄ 

      ȢɒɔɢɎ ȯɐɄɊəɐɏɐɌ 

34 ȮȪȳȳȪɁ EXOMARS 2016- 2018  

    ȢɒɔɢɎ ȨɕɒɂɄɍɢɄ 

40 ȯɇɃɐ ɏɂɆ ɏɂɎɊ: ȢȱȲȧȭȾ ð 201 6 

    ȢɍɇɌɓɂɏɆɒ ȬɐɉɍɐɄɓɌɊɋ 

ʆʙʣʦʞʢʘ: ɹʣʠʟʢʘʷ ʢʦʤʝʪʘ ʠ ʄʣʝʯʥʳʡ ʇʫʪʴ 
 

ʂʨʘʩʠʚʫʶ ʟʝʣʝʥʦʚʘʪʫʶ ʢʦʤʫ ʢʦʤʝʪʳ 252P/ʃʠʥʝʘʨ ʣʝʛʢʦ ʥʘʡʪʠ ʥʘ ʵʪʦʤ 

ʦʙʰʠʨʥʦʤ ʧʝʡʟʘʞʝ ʶʞʥʦʛʦ ʥʝʙʘ. ʂʦʤʝʪʘ ʚʠʜʥʘ ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ ʠʟ 

ʪʝʤʥʦʛʦ ʤʝʩʪʘ ʦʢʦʣʦ ʌʣʠʥʜʝʨʩʘ ʚ ʰʪʘʪʝ ɺʠʢʪʦʨʠʷ ʚ ɸʚʩʪʨʘʣʠʠ. ʋ ʥʝʝ ʥʝʪ 

ʟʘʤʝʪʥʦʛʦ ʭʚʦʩʪʘ. ʈʘʟʤʝʨ ʫʜʠʚʠʪʝʣʴʥʦ ʷʨʢʦʡ ʢʦʤʳ ï ʦʢʦʣʦ 1 ʛʨʘʜʫʩʘ. ʆʥʘ 

ʧʦʟʠʨʫʝʪ ʧʦʜ ʪʫʤʘʥʥʦʩʪʷʤʠ, ʟʚʝʟʜʘʤʠ ʠ ʪʝʤʥʳʤʠ ʧʦʣʦʩʘʤʠ ʄʣʝʯʥʦʛʦ 

ʇʫʪʠ. ʐʠʨʦʢʦʫʛʦʣʴʥʘʷ ʩʦʩʪʘʚʥʘʷ ʢʘʨʪʠʥʢʘ ʩʦʟʜʘʥʘ ʠʟ ʧʷʪʠ ʠʟʦʙʨʘʞʝʥʠʡ, 

ʧʦʣʫʯʝʥʥʳʭ 21 ʤʘʨʪʘ ʧʦʩʣʝ ʟʘʭʦʜʘ ʃʫʥʳ ʠ ʧʝʨʝʜ ʨʘʩʩʚʝʪʦʤ. ʊʦʛʜʘ ʧʨʦʰʣʦ 

ʤʝʥʴʰʝ 24 ʯʘʩʦʚ ʧʦʩʣʝ ʩʘʤʦʛʦ ʙʣʠʟʢʦʛʦ ʧʨʦʭʦʞʜʝʥʠʷ ʢʦʤʝʪʳ ʦʢʦʣʦ ʥʘʰʝʡ 

ʧʨʝʢʨʘʩʥʦʡ ʧʣʘʥʝʪʳ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʚʩʝʛʦ ʚ 5.3 ʤʠʣʣʠʦʥʦʚ ʢʠʣʦʤʝʪʨʦʚ. 

ʂʦʤʝʪʘ ʦʯʝʥʴ ʙʣʠʟʢʦ ʢ ɿʝʤʣʝ ʠ ʧʦʵʪʦʤʫ ʙʳʩʪʨʦ ʜʚʠʞʝʪʩʷ ʧʦ ʥʝʙʫ. ɺ ʙʣʠ-

ʞʘʡʰʠʝ ʜʥʠ ʝʝ ʤʦʞʥʦ ʙʫʜʝʪ ʫʚʠʜʝʪʴ ʠʟ ʩʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ. ʅʘ ʧʨʝʜʨʘʩ-

ʩʚʝʪʥʦʤ ʥʝʙʝ, ʦʩʚʝʱʝʥʥʦʤ ʃʫʥʦʡ, ʦʥʘ ʙʫʜʝʪ ʜʚʠʛʘʪʴʩʷ ʧʦ ʩʦʟʚʝʟʜʠʷʤ 

ʉʪʨʝʣʴʮʘ ʠ ʉʢʦʨʧʠʦʥʘ ʥʘʜ ʶʞʥʳʤ ʛʦʨʠʟʦʥʪʦʤ. ɽʝ ʤʦʞʥʦ ʙʫʜʝʪ ʥʘʡʪʠ 

ʦʢʦʣʦ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʷʨʢʠʤʠ ʞʝʣʪʦʚʘʪʳʤʠ ʄʘʨʩʦʤ, ʉʘʪʫʨ-

ʥʦʤ ʠ ɸʥʪʘʨʝʩʦʤ.  

ɸʚʪʦʨʳ ʠ ʧʨʘʚʘ: ɸʣʝʢʩ ʏʝʨʥʠ  

ʇʝʨʝʚʦʜ: ɼ.ʖ. ʎʚʝʪʢʦʚ
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ȑȾȻȸȫȶ ȯȶɊ ȶɉȬȳȽȰȶȰȴ ȫȼȽȻȹȸȹȷȳȳ çȘȰȬȹȼȭȹȯè 
ʀʟʜʘʝʪʩʷ ʩ ʦʢʪʷʙʨʷ 2006 ʛʦʜʘ ʚ ʩʝʨʠʠ çɸʩʪʨʦʙʠʙʣʠʦʪʝʢʘè (ɸʩʪʨʦʂɸ) 

ɻʣ. ʨʝʜʘʢʪʦʨ, ʠʟʜʘʪʝʣʴ: ʂʦʟʣʦʚʩʢʠʡ ɸ.ʅ. (http://moscowaleks.narod.ru - çɻʘʣʘʢʪʠʢʘè, http://astrogalaxy.ru - çɸʩʪʨʦʛʘʣʘʢʪʠʢʘè) 
                                                                                                                                                            (ʩʦʟʜʘʥʳ ʨʝʜʘʢʪʦʨʦʤ ʞʫʨʥʘʣʘ ʩʦʚʤʝʩʪʥʦ ʩ ɸʣʝʢʩʘʥʜʨʦʤ ʂʨʝʤʝʥʯʫʮʢʠʤ) 

ʈʝʜʘʢʪʦʨ: ɼʤyʠʥ ʅ.ʀ., ɼʠʟʘʡʥʝʨ ʦʙʣʦʞʢʠ: ʅ. ʂʫʰʥʠʨ, offset@list.ru , ʢʦʨʨʝʢʪʦʨ ʉ. ɹʝʣʷʢʦʚ                     

ɺ ʨʘʙʦʪʝ ʥʘʜ ʞʫʨʥʘʣʦʤ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚʩʝ ʞʝʣʘʶʱʠʝ ʃɸ ʈʦʩʩʠʠ ʠ ʉʅɻ 
E-mail ʨʝʜʘʢʮʠʠ: nebosvod_journal@mail.ru , ʚʝʙ-ʨʝʩʫʨʩ ʞʫʨʥʘʣʘ: http://www.astronet.ru/db/author/11506  

ʊʝʤʘ ʞʫʨʥʘʣʘ ʥʘ ɸʩʪʨʦʬʦʨʫʤʝ - http://www.astronomy.ru/forum/index.php/topic,19722.0.html 

ɺʝʙ-ʩʘʡʪʳ: http://astronet.ru, http://astrogalaxy.ru, http://astro.websib.ru, http://ka-dar.ru, http://astronomy.ru/forum   

ʉʚʝʨʩʪʘʥʦ 27.03.2016              É  ʅʝʙʦʩʚʦʜ, 2016 
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4 ˚̆̂̏̒̃̏̅ Τ ψȟ φτυϊ 
 

 
 

 
 

ʈʠʩ. 1. ɻʘʣʘʢʪʠʢʘ ɸʥʜʨʦʤʝʜʳ, ʦʥʘ ʞʝ M31, ð 

ʙʣʠʞʘʡʰʘʷ ʢ ʥʘʤ ʩʧʠʨʘʣʴʥʘʷ ʛʘʣʘʢʪʠʢʘ. ʅʝʙʦʣʴ-

ʰʦʝ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʥʝʝ ʧʦʟʚʦʣʷʝʪ ʜʝʪʘʣʴʥʦ ʠʟʫ-

ʯʠʪʴ ʝʝ ʩʪʨʦʝʥʠʝ: ʚʠʜʥʳ ʩʧʠʨʘʣʴʥʳʝ ʨʫʢʘʚʘ, ʛʦʣʫ-

ʙʳʝ ʦʙʣʘʢʘ ʛʘʟʘ ʠ ʧʳʣʠ ʥʘ ʧʝʨʠʬʝʨʠʠ, ʛʜʝ ʬʦʨʤʠ-

ʨʫʶʪʩʷ ʟʚʝʟʜʳ, ʷʨʢʦʝ ʷʜʨʦ ʩ ʥʘʠʙʦʣʴʰʝʡ ʢʦʥʮʝʥ-

ʪʨʘʮʠʝʡ ʟʚʝʟʜ, ʩʪʘʨʳʭ ʠ ʤʘʣʦʤʘʩʩʠʚʥʳʭ. ʉʚʝʨʭʲ-

ʷʨʢʠʝ ʛʘʣʘʢʪʠʢʠ, ʦ ʢʦʪʦʨʳʭ ʠʜʝʪ ʨʝʯʴ ʚ ʩʪʘʪʴʝ, 

ʙʦʣʴʰʝ ɻʘʣʘʢʪʠʢʠ ɸʥʜʨʦʤʝʜʳ ʚ 5ï7 ʨʘʟ, ʘ ʪʝʤʧ 

ʟʚʝʟʜʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʠʭ ʙʦʣʴʰʝ ʚ 60ï70 ʨʘʟ. ʀʟʦʙ-

ʨʘʞʝʥʠʝ ʩ ʩʘʡʪʘ space.com 

ɻʘʣʘʢʪʠʢʠ ʧʦʷʚʣʷʶʪʩʷ, ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ ʠ 

ʫʤʠʨʘʶʪ. ʉʪʘʣʢʠʚʘʷʩʴ, ʥʘʙʠʨʘʷ ʠʟ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ ʛʘʟ, ʟʘʞʠʛʘʷ ʚ ʩʚʦʠʭ ʷʜʨʘʭ ʩʚʝʨʭʤʘʩʩʠʚ-

ʥʳʝ ʯʝʨʥʳʝ ʜʳʨʳ, ʠʩʯʝʨʧʳʚʘʷ ʟʘʧʘʩʳ ʛʘʟʘ, 

ʨʘʟʦʛʨʝʚʘʷʩʴ ʠ ʦʩʪʳʚʘʷ, ʦʥʠ ʠʟʤʝʥʷʶʪʩʷ ʜʦ ʥʝ-

ʫʟʥʘʚʘʝʤʦʩʪʠ. ʉʝʡʯʘʩ ʤʳ ʟʥʘʝʤ ʧʨʦ ʥʠʭ ʥʝʩʨʘʚ-

ʥʠʤʦ ʙʦʣʴʰʝ, ʯʝʤ ʦʪʢʨʳʚʰʠʡ ʠʭ ʕʜʚʠʥ ʍʘʙʙʣ, 

ʠ ʦʜʥʘ ʠʟ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ ʘʩʪʨʦʬʠʟʠʢʠ ð 

ʚʳʩʪʨʦʠʪʴ ʩʪʨʦʡʥʫʶ ʪʝʦʨʠʶ ʵʚʦʣʶʮʠʠ ʛʘʣʘʢ-

ʪʠʢ, ʚ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʧʦʥʷʪʥʦ, ʢʘʢ ʪʘ ʠʣʠ ʠʥʘʷ 

ʛʘʣʘʢʪʠʢʘ ʟʘʨʦʜʠʣʘʩʴ ʠ ʚʦ ʯʪʦ ʦʥʘ ʧʨʝʦʙʨʘʟʠʪʩʷ 

ʚ ʙʫʜʫʱʝʤ. ʉʪʘʪʴʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʘʩʪʨʦʥʦʤʦʚ, 

ʧʦʩʚʷʱʝʥʥʘʷ ʦʙʥʘʨʫʞʝʥʠʶ 53 ʥʝʦʙʳʯʥʦ ʷʨʢʠʭ ʠ 

ʤʘʩʩʠʚʥʳʭ ʩʧʠʨʘʣʴʥʳʭ ʛʘʣʘʢʪʠʢ, ʤʦʞʝʪ ʚʦʩ-

ʧʦʣʥʠʪʴ ʦʜʠʥ ʠʟ ʧʨʦʙʝʣʦʚ ʚ ʵʪʦʡ ʪʝʦʨʠʠ. ʕʪʠ 

ʛʘʣʘʢʪʠʢʠ, ʚ ʢʦʪʦʨʳʭ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʭ ʦʛʨʦʤʥʫʶ 

ʤʘʩʩʫ, ʧʨʦʜʦʣʞʘʝʪʩʷ ʘʢʪʠʚʥʦʝ ʟʚʝʟʜʦʦʙʨʘʟʦʚʘ-

ʥʠʝ, ʭʦʨʦʰʦ ʧʦʜʭʦʜʷʪ ʥʘ ʨʦʣʴ ʧʨʝʜʩʢʘʟʘʥʥʦʡ 

ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʝʨʝʭʦʜʥʦʡ ʩʪʘʜʠʠ ʤʝʞʜʫ ʩʧʠ-

ʨʘʣʴʥʳʤʠ ʠ ʣʠʥʟʦʚʠʜʥʳʤʠ ʛʘʣʘʢʪʠʢʘʤʠ. 

ɻʘʣʘʢʪʠʢʠ ʥʦʚʦʛʦ ʢʣʘʩʩʘ ʥʝ ʚʧʠʩʳʚʘʶʪʩʷ 

ʚ ʪʝʦʨʠʠ 

ɸʩʪʨʦʥʦʤʳ ʠʟ ʂʘʣʠʬʦʨʥʠʡʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ (ʉʐɸ) ʦʙʥʘʨʫʞʠʣʠ 53 ʩʚʝʨʭʲʷʨʢʠʝ ʩʧʠ-

ʨʘʣʴʥʳʝ ʛʘʣʘʢʪʠʢʠ: ʠʭ ʩʚʝʪʠʤʦʩʪʴ ʚ ʦʧʪʠʯʝʩʢʦʤ 

ʜʠʘʧʘʟʦʥʝ ʙʦʣʴʰʝ ʩʚʝʪʠʤʦʩʪʠ ʥʘʰʝʛʦ ʄʣʝʯʥʦʛʦ 

ʇʫʪʠ ʧʨʠʤʝʨʥʦ ʚ 10 ʨʘʟ ʠ ʩʨʘʚʥʠʤʘ ʩ ʩʘʤʳʤʠ ʷʨ-

ʢʠʤʠ ʠʟ ʠʟʚʝʩʪʥʳʭ ʛʘʣʘʢʪʠʢ ð ʵʣʣʠʧʪʠʯʝʩʢʠʤʠ. 

ʆʙʥʘʨʫʞʝʥʥʳʝ ʛʘʣʘʢʪʠʢʠ ʦʢʘʟʘʣʠʩʴ ʝʱʝ ʠ ʦʛʨʦʤ-

ʥʳʤʠ ʧʦ ʨʘʟʤʝʨʫ (ʦʪ 57 ʜʦ 134 ʢʠʣʦʧʘʨʩʝʢ, ʠʣʠ ʜʦ 

400 000 ʩʚʝʪʦʚʳʭ ʣʝʪ) ʠ ʤʘʩʩʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʭ 

ʟʚʝʟʜ (ʜʦ 3,4Ŀ1011 ʤʘʩʩ ʉʦʣʥʮʘ). ʀ ʪʦ ʠ ʜʨʫʛʦʝ 

ʙʦʣʴʰʝ ʄʣʝʯʥʦʛʦ ʇʫʪʠ ʚ 5ï6 ʨʘʟ (ʝʩʣʠ ʠʩʭʦʜʠʪʴ ʠʟ 

ʦʮʝʥʦʢ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʩʪʘʪʴʝ L. L. Watkins et al., 

2010. The masses of the Milky Way and Andromeda 

galaxies). ʉʦʯʝʪʘʥʠʝ ʙʦʣʴʰʦʡ ʤʘʩʩʳ ʩ ʚʳʩʦʢʦʡ ʩʢʦ-

ʨʦʩʪʴʶ ʟʚʝʟʜʦʦʙʨʘʟʦʚʘʥʠʷ ð ʦʪ 5 ʜʦ 65 ʩʦʣʥʝʯʥʳʭ 

ʤʘʩʩ ʚ ʛʦʜ ð ʩʪʘʚʠʪ ʵʪʠ ʩʧʠʨʘʣʴʥʳʝ ʛʘʣʘʢʪʠʢʠ 

ʚ ʦʩʦʙʦʝ ʧʦʣʦʞʝʥʠʝ. 

 

 
 

 

ʈʠʩ. 2. ʇʦʨʪʨʝʪʳ ʚʩʝʭ 53 ʩʚʝʨʭʲʷʨʢʠʭ ʛʘʣʘʢʪʠʢ. 

ɸʚʪʦʨʳ ʦʪʤʝʯʘʶʪ ʟʘʤʝʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʫ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ: 1 ð ʩʧʠʨʘʣʴ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 

ʨʫʢʘʚʘʤʠ, 8 ð ʘʩʠʤʤʝʪʨʠʯʥʘʷ ʩʧʠʨʘʣʴ ʩ ʜʚʫʤʷ ʨʫ-

ʢʘʚʘʤʠ, 10 ð ʩʦʜʝʨʞʠʪ ʢʚʘʟʠʟʚʝʟʜʥʳʡ ʦʙʲʝʢʪ 

(quasi-stellar object, QSO ð ʥʝʯʪʦ, ʚʳʛʣʷʜʷʱʝʝ ʢʘʢ 

ʟʚʝʟʜʘ, ʥʦ ʥʘʭʦʜʷʱʝʝʩʷ ʦʯʝʥʴ ʜʘʣʝʢʦ ʦʪ ʥʘʩ ʠ, ʟʥʘ-

ʯʠʪ, ʠʤʝʶʱʝʝ ʢʦʣʦʩʩʘʣʴʥʫʶ ʩʚʝʪʠʤʦʩʪʴ), 21 ð 

ʢʦʣʴʮʝʦʙʨʘʟʥʘʷ ʛʘʣʘʢʪʠʢʘ, 23 ð ʚʦʟʤʦʞʥʦ, ʠʤʝʝʪ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʡ ʧʨʠʣʠʚʥʳʤʠ ʩʠʣʘʤʠ ʨʫʢʘʚ, 33 ð 

ʘʩʠʤʤʝʪʨʠʯʥʳʡ ʜʠʩʢ, 34 ð ʚʦʟʤʦʞʥʦ, ʠʤʝʝʪ ʚʪʦ-

ʨʠʯʥʳʡ ʙʘʣʜʞ, 53 ð ʚʝʨʦʷʪʥʦ, ʠʤʝʝʪ ʨʘʟʨʳʚʥʳʝ 

ʨʫʢʘʚʘ. ʀʟʦʙʨʘʞʝʥʠʝ ʠʟ ʦʙʩʫʞʜʘʝʤʦʡ ʩʪʘʪʴʠ 

ʚ The Astrophysical Journal 

ʆʙʱʝʧʨʠʥʷʪʳʤ ʩʝʡʯʘʩ ʩʯʠʪʘʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʛʘʣʘʢ-

ʪʠʢ ʥʘ ʜʚʘ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʘ: ʛʦʣʫʙʳʝ ʜʠʩʢʦʚʳʝ ʛʘ-

ʣʘʢʪʠʢʠ (ʚ ʥʠʭ ʦʙʳʯʥʦ ʠʜʝʪ ʘʢʪʠʚʥʦʝ ʟʚʝʟʜʦʦʙʨʘ-

ʟʦʚʘʥʠʝ), ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʛʘʣʘʢʪʠʢʘʤʠ 

ʧʦʟʜʥʝʛʦ ʪʠʧʘ (Late type galaxy, LTG), ʠ ʢʨʘʩʥʳʝ, 

çʤʝʨʪʚʳʝè ʵʣʣʠʧʪʠʯʝʩʢʠʝ ʛʘʣʘʢʪʠʢʠ, ʛʜʝ ʥʦʚʳʝ 

ʟʚʝʟʜʳ ʧʦʯʪʠ ʥʝ ʦʙʨʘʟʫʶʪʩʷ (ʵʪʦ ʛʘʣʘʢʪʠʢʠ ʨʘʥʥʝʛʦ 

ʪʠʧʘ, ʠʣʠ Early type galaxy, ETG) ð ʦʥʠ ʯʘʱʝ ʚʩʝʛʦ 

ʠʤʝʶʪ ʵʣʣʠʧʩʦʠʜʥʫʶ ʬʦʨʤʫ ʠ ʥʘʤʥʦʛʦ ʤʘʩʩʠʚʥʝʝ 

ʜʠʩʢʦʚʳʭ. ɼʠʩʢʦʚʳʝ ʛʘʣʘʢʪʠʢʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 
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ʜʝʣʷʪʩʷ ʥʘ ʩʧʠʨʘʣʴʥʳʝ (ʢ ʥʠʤ ʦʥʦʩʷʪʩʷ ʄʣʝʯʥʳʡ 

ʇʫʪʴ ʠ ʩʦʩʝʜʥʷʷ ɻʘʣʘʢʪʠʢʘ ɸʥʜʨʦʤʝʜʳ), ʚ ʨʫʢʘʚʘʭ 

ʢʦʪʦʨʳʭ ʠʜʝʪ ʘʢʪʠʚʥʦʝ ʟʚʝʟʜʦʦʙʨʘʟʦʚʘʥʠʝ, ʠ ʣʠʥ-

ʟʦʚʠʜʥʳʝ (ʠʭ ʝʱʝ ʥʘʟʳʚʘʶʪ ʣʝʥʪʠʢʫʣʷʨʥʳʤʠ) ʛʘ-

ʣʘʢʪʠʢʠ, ʫ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʫʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʘʷ 

ʩʧʠʨʘʣʴ ʠ ʯʘʩʪʦʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʚʝʟʜ ʚ ʥʠʭ ʧʦʥʠ-

ʞʝʥʘ. 

ʅʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʘʩʩʘ ʟʚʝʟʜʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʜʠʩʢʦʚʳʭ ʛʘʣʘʢʪʠʢ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʮʝʩʩʳ 

ʟʚʝʟʜʦʦʙʨʘʟʦʚʘʥʠʷ ʝʱʝ ʧʨʦʜʦʣʞʘʶʪʩʷ, ʥʝ ʙʳʚʘʝʪ 

ʙʦʣʴʰʝ 5Ŀ1010 ʤʘʩʩ ʉʦʣʥʮʘ, ʠ ʧʦ ʤʝʨʝ ʠʩʯʝʨʧʘʥʠʷ 

ʟʘʧʘʩʦʚ ʛʘʟʘ ʠ ʩʥʠʞʝʥʠʷ ʪʝʤʧʘ ʟʚʝʟʜʦʦʙʨʘʟʦʚʘʥʠʷ 

ʦʥʠ ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʛʘʣʘʢʪʠʢʠ ʨʘʥʥʝʛʦ 

ʪʠʧʘ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʟʘʥʠʤʘʝʪ ʧʨʠʤʝʨʥʦ ʤʠʣʣʠʘʨʜ 

ʣʝʪ. ʂʘʢ ʠʤʝʥʥʦ ʦʥ ʧʨʦʭʦʜʠʪ ʠ ʢʘʢʠʝ ʬʘʢʪʦʨʳ ʦʢʘ-

ʟʳʚʘʶʪ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʵʚʦʣʶʮʠʶ ʛʘʣʘʢ-

ʪʠʢ ð ʚʩʸ ʝʱʝ ʧʦʚʦʜ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ. 

 

 
 

ʈʠʩ. 3. ʌʫʥʢʮʠʷ ʐʝʭʪʝʨʘ. ʇʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ 

ʦʪʣʦʞʝʥʘ ʧʣʦʪʥʦʩʪʴ ʛʘʣʘʢʪʠʢ ʚ ʄʝʩʪʥʦʡ ɺʩʝʣʝʥ-

ʥʦʡ, ʘ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ð ʘʙʩʦʣʶʪʥʘʷ ʟʚʝʟʜʥʘʷ 

ʚʝʣʠʯʠʥʘ (ʢʦʪʦʨʘʷ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʤʘʩʩʦʡ). ʂʦ-

ʨʦʪʢʦ ʦʧʠʩʘʪʴ ʵʪʫ ʬʫʥʢʮʠʶ ʤʦʞʥʦ ʪʘʢ: ʫ ʥʘʩ 

ʤʥʦʛʦ ʤʘʣʝʥʴʢʠʭ ʛʘʣʘʢʪʠʢ ʠ ʤʘʣʦ ʙʦʣʴʰʠʭ, ʘ ʐʝʭ-

ʪʝʨ ʜʘʣ ʯʠʩʣʝʥʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ð ʥʘʩʢʦʣʴʢʦ 

ʤʥʦʛʦ ʠ ʥʘʩʢʦʣʴʢʦ ʤʘʣʦ. ʈʠʩʫʥʦʢ ʠʟ ʩʪʘʪʴʠ 

P. L. Schechter, 1976. An analytic expression for the 

luminosity function for galaxies 

ʉʚʝʨʭʲʷʨʢʠʝ ʩʧʠʨʘʣʴʥʳʝ ʛʘʣʘʢʪʠʢʠ ʢʘʢʠʤ-ʪʦ ʦʙʨʘ-

ʟʦʤ ʩʤʦʛʣʠ ʩʦʭʨʘʥʠʪʴ ʚʳʩʦʢʠʡ ʪʝʤʧ ʟʚʝʟʜʦʦʙʨʘʟʦ-

ʚʘʥʠʷ ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʟʚʝʟʜʥʦʡ ʤʘʩʩʳ ʚ 

100 ʤʠʣʣʠʘʨʜʦʚ (1011) ʩʦʣʥʝʯʥʳʭ ʤʘʩʩ ð ʠ ʵʪʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʛʨʦʤʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʘʩʪʨʦʬʠʟʠʢʦʚ. 

ʀʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʦʪʩʨʦʯʠʣʠ çʫʤʠʨʘ-

ʥʠʝè ʛʘʣʘʢʪʠʢʠ ʠ ʝʝ ʧʝʨʝʭʦʜ ʚ ʢʣʘʩʩ ʩʪʘʨʳʭ ʢʨʘʩ-

ʥʳʭ ʣʠʥʟʦʚʠʜʥʳʭ ʠʣʠ ʵʣʣʠʧʪʠʯʝʩʢʠʭ ʛʘʣʘʢʪʠʢ, 

ʧʦʤʦʞʝʪ ʫʪʦʯʥʠʪʴ ʥʝʢʦʪʦʨʳʝ ʥʝʠʟʚʝʩʪʥʳʝ ʤʦʤʝʥ-

ʪʳ ʵʚʦʣʶʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʛʘʣʘʢʪʠʢʘʭ. 

ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʛʘʣʘʢʪʠʢʠ ʦʙʨʘ-

ʟʦʚʳʚʘʣʠʩʴ ʚ ʦʙʣʘʩʪʷʭ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʴʶ 

ʤʘʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚ ʨʘʥʥʝʡ ɺʩʝʣʝʥʥʦʡ (ʧʦʯʝ-

ʤʫ ʚʦʟʥʠʢʣʠ ʵʪʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ð ʚʦʧʨʦʩ ʜʦ ʩʠʭ 

ʧʦʨ ʥʝʨʝʰʝʥʥʳʡ). ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʝʜʧʦ-

ʣʘʛʘʝʪ, ʯʪʦ ʠʟʥʘʯʘʣʴʥʦ ʤʘʣʝʥʴʢʠʝ ʛʘʣʘʢʪʠʢʠ ʩʪʘʣ-

ʢʠʚʘʶʪʩʷ, ʦʙʨʘʟʫʷ ʙʦʣʝʝ ʢʨʫʧʥʳʝ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʦʛʣʦʱʘʶʪ ʦʩʪʘʚʰʠʝʩʷ ʤʝʣʢʠʝ ð ʠ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʯʝʥʳʝ ʥʘʙʣʶʜʘʶʪ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʝ ʛʘʣʘʢʪʠʢ ʧʦ ʤʘʩʩʘʤ, ʚʧʝʨʚʳʝ ʦʧʠʩʘʥʥʦʝ ʚ 

1976 ʛʦʜʫ ʘʤʝʨʠʢʘʥʩʢʠʤ ʘʩʪʨʦʬʠʟʠʢʦʤ ʇʦʣʦʤ 

ʐʝʭʪʝʨʦʤ (Paul L. Schechter) ʩ ʧʦʤʦʱʴʶ ʵʤʧʠʨʠ-

ʯʝʩʢʦʡ ʬʫʥʢʮʠʠ (ʩʤ.: Schechter luminosity function; 

ʨʠʩ. 3). ʌʫʥʢʮʠʷ ʐʝʭʪʝʨʘ ʜʦʚʦʣʴʥʦ ʪʦʯʥʦ ʦʪʨʘʞʘʝʪ 

ʪʦʪ ʬʘʢʪ, ʯʪʦ ʘʩʪʨʦʥʦʤʳ ʚʠʜʷʪ ʤʥʦʛʦ ʤʘʣʝʥʴʢʠʭ 

ʪʫʩʢʣʳʭ ʛʘʣʘʢʪʠʢ ʠ ʤʘʣʦ ʙʦʣʴʰʠʭ ʷʨʢʠʭ. ʆʜʥʘʢʦ 

ʦʙʥʘʨʫʞʝʥʥʳʡ ʢʣʘʩʩ ʩʚʝʨʭʲʷʨʢʠʭ ʩʧʠʨʘʣʴʥʳʭ ʛʘ-

ʣʘʢʪʠʢ ʧʣʦʭʦ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʵʪʫ ʟʘʚʠʩʠʤʦʩʪʴ. 

ʂʘʢ ʠʭ ʦʙʥʘʨʫʞʠʣʠ? 

ʂʘʢ ʵʪʦ ʯʘʩʪʦ ʙʳʚʘʝʪ, ʦʪʢʨʳʪʠʝ ʩʚʝʨʭʲʷʨʢʠʭ ʩʧʠ-

ʨʘʣʴʥʳʭ ʛʘʣʘʢʪʠʢ ʦʢʘʟʘʣʦʩʴ ʧʦʙʦʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ 

ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʦʛʦ ʧʨʦʝʢʪʘ, ʜʣʷ ʵʪʦʛʦ ʜʘʞʝ ʥʝ 

ʧʨʠʰʣʦʩʴ ʚʝʩʪʠ ʥʠʢʘʢʠʭ ʥʦʚʳʭ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ: ʚʩʝ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʘ ʪʘʢʞʝ 

ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʛʘʣʘʢʪʠʢ ʫʞʝ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʠ 

ʣʝʞʘʣʠ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ! 

ɻʨʫʧʧʘ ʇʘʪʨʠʢʘ ʆʛʣʝ (Patrick M. Ogle) ʠʟ ʂʘʣʪʝʭʘ 

ʨʘʙʦʪʘʣʘ ʥʘʜ ʧʨʦʚʝʨʢʦʡ ʧʦʣʥʦʪʳ ʜʘʥʥʳʭ ʚʦ ʚʥʝʛʘ-

ʣʘʢʪʠʯʝʩʢʦʡ ʙʘʟʝ ʜʘʥʥʳʭ NASA (NASA/IPAC 

Extragalactic Database, NED) ð ʢʨʫʧʥʝʡʰʝʤ ʭʨʘʥʠ-

ʣʠʱʝ ʠʟʦʙʨʘʞʝʥʠʡ, ʬʦʪʦʤʝʪʨʠʠ ʠ ʩʧʝʢʪʨʦʚ ʛʘʣʘʢ-

ʪʠʢ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʦʙʟʦʨʦʚ ʥʝʙʘ 

ʚ ʤʠʢʨʦʚʦʣʥʦʚʦʤ, ʠʥʬʨʘʢʨʘʩʥʦʤ, ʦʧʪʠʯʝʩʢʦʤ ʠ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ (ʋʌ) ʜʠʘʧʘʟʦʥʘʭ.  

ʉʘʤʘ ʨʘʙʦʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʣʥʦʪʳ ʵʪʠʭ ʜʘʥʥʳʭ 

ʥʫʞʥʘ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʥʘʩʢʦʣʴʢʦ ʙʦʣʴʰʦʡ ʠ ʷʨʢʦʡ 

ʜʦʣʞʥʘ ʙʳʪʴ ʛʘʣʘʢʪʠʢʘ, ʯʪʦʙʳ ʝʝ ʤʦʞʥʦ ʙʳʣʦ ʫʚʠ-

ʜʝʪʴ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʨʘʩʩʪʦʷʥʠʠ, ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʥʘ 

ʢʘʢʦʤ ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʥʘʩ ʜʦʣʞʥʘ 

ʙʳʪʴ ʛʘʣʘʢʪʠʢʘ ʩ ʟʘʜʘʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 

ʯʪʦʙʳ ʝʝ ʤʦʞʥʦ ʙʳʣʦ ʫʚʠʜʝʪʴ ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʪʝʣʝʩʢʦʧʳ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʛʦ, 

ʥʘʩʢʦʣʴʢʦ ʩʠʣʴʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʛʘʣʘʢʪʠʢ ʧʦ ʮʚʝʪʘʤ, ʤʘʩʩʘʤ, ʤʦʨʬʦʣʦʛʠʠ ʠ ʧʨʦʯʠʤ 

ʧʘʨʘʤʝʪʨʘʤ ʠʩʢʘʞʝʥʳ (ʠ ʠʟ-ʟʘ ʵʪʦʛʦ ʧʣʦʭʦ ʦʪʨʘʞʘ-

ʶʪ ʨʝʘʣʴʥʦ ʧʨʦʠʩʭʦʜʷʱʠʝ ʚʦ ɺʩʝʣʝʥʥʦʡ ʧʨʦʮʝʩʩʳ). 

ʅʘʧʨʠʤʝʨ, ʤʳ ʥʝ ʚʠʜʠʤ ʪʫʩʢʣʳʝ ʤʘʣʝʥʴʢʠʝ ʛʘʣʘʢ-

ʪʠʢʠ ʥʘ ʙʦʣʴʰʠʭ ʢʨʘʩʥʳʭ ʩʤʝʱʝʥʠʷʭ, ʧʦʪʦʤʫ ʯʪʦ 

ʠʭ ʪʘʤ ʥʝʪ (ʦʥʠ ʥʝ ʫʩʧʝʣʠ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ, ʜʣʷ ʥʠʭ 

ʥʝ ʙʳʣʦ ʧʦʜʭʦʜʷʱʠʭ ʫʩʣʦʚʠʡ ʠ ʪ. ʜ.), ʠʣʠ ʧʨʦʩʪʦ 

ʥʘʰʠ ʪʝʣʝʩʢʦʧʳ ʥʝʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʠ? 

https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B3%D0%B0%D0%BB%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%B7%D0%BE%D0%B2%D0%B8%D0%B4%D0%BD%D0%B0%D1%8F_%D0%B3%D0%B0%D0%BB%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%B7%D0%BE%D0%B2%D0%B8%D0%B4%D0%BD%D0%B0%D1%8F_%D0%B3%D0%B0%D0%BB%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0
http://adsabs.harvard.edu/full/1976ApJ...203..297S
http://adsabs.harvard.edu/full/1976ApJ...203..297S
http://postnauka.ru/video/33755
http://web.mit.edu/physics/people/faculty/schechter_paul.html
https://en.wikipedia.org/wiki/Luminosity_function_%28astronomy%29#Schechter_luminosity_function
https://ned.ipac.caltech.edu/
https://ned.ipac.caltech.edu/
https://ru.wikipedia.org/wiki/2MASS
https://ru.wikipedia.org/wiki/Wide-Field_Infrared_Survey_Explorer
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D0%BE%D0%B0%D0%BD%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D1%86%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D0%BD%D0%B5%D0%B1%D0%B5%D1%81%D0%BD%D1%8B%D0%B9_%D0%BE%D0%B1%D0%B7%D0%BE%D1%80
https://ru.wikipedia.org/wiki/GALEX
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ʈʠʩ. 4. ʉʥʠʤʢʠ ʦʜʥʦʡ ʠʟ ʩʚʝʨʭʲʷʨʢʠʭ ʩʧʠʨʘʣʴʥʳʭ 

ʛʘʣʘʢʪʠʢ (ʥʘ ʨʠʩ. 2 ʵʪʘ ʛʘʣʘʢʪʠʢʘ ʩ ʥʦʤʝʨʦʤ 16), 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʟʥʳʭ ʜʠʘʧʘʟʦʥʘʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʦʛʦ ʩʧʝʢʪʨʘ. ʉʣʝʚʘ ʥʘʧʨʘʚʦ: ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʝ 

(ʧʦʣʫʯʝʥ ʢʦʩʤʠʯʝʩʢʠʤ ʋʌ-ʪʝʣʝʩʢʦʧʦʤ GALEX), 

ʚ ʦʧʪʠʯʝʩʢʦʤ ʜʠʘʧʘʟʦʥʝ (ʠʟ ʉʣʦʘʥʦʚʩʢʦʛʦ ʮʠʬʨʦʚʦ-

ʛʦ ʦʙʟʦʨʘ ʥʝʙʘ, SDSS), ʜʚʘ ʧʨʘʚʳʭ ʩʥʠʤʢʘ ʩʜʝʣʘʥʳ 

ʚ ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ ʚ ʨʘʤʢʘʭ ʦʙʟʦʨʘ 2MASS 

ʠ ʢʦʩʤʠʯʝʩʢʠʤ ʠʥʬʨʘʢʨʘʩʥʳʤ ʪʝʣʝʩʢʦʧʦʤ WISE. 

ʀʟʦʙʨʘʞʝʥʠʝ ʠʟ ʦʙʩʫʞʜʘʝʤʦʡ ʩʪʘʪʴʠ ʚ The 

Astrophysical Journal 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʛʨʫʧʧʘ ʆʛʣʝ ʫʩʪʘʥʦʚʠʣʘ, ʯʪʦ 

ʚ ʧʨʝʜʝʣʘʭ ʢʨʘʩʥʦʛʦ ʩʤʝʱʝʥʠʷ z ~ 0,3 (ʪʦ ʝʩʪʴ ʥʝ 

ʜʘʣʴʰʝ 3,5 ʤʠʣʣʠʘʨʜʦʚ ʩʚʝʪʦʚʳʭ ʣʝʪ ʦʪ ʥʘʩ) ʉʣʦʘ-

ʥʦʚʩʢʠʡ ʮʠʬʨʦʚʦʡ ʦʙʟʦʨ ʥʝʙʘ (SDSS) ʚʠʜʠʪ ʚʩʝ 

ʛʘʣʘʢʪʠʢʠ, ʢʦʪʦʨʳʝ ʷʨʯʝ ʥʘʰʝʛʦ ʄʣʝʯʥʦʛʦ ʇʫʪʠ 

ʧʨʠʤʝʨʥʦ ʚ 8 ʨʘʟ ʠʣʠ ʙʦʣʴʰʝ. ʊʘʢʠʭ ʛʘʣʘʢʪʠʢ ʦʢʘ-

ʟʘʣʦʩʴ 797 729. ʀʟ ʥʠʭ, ʧʨʦʩʪʦ ʠʟ ʣʶʙʦʧʳʪʩʪʚʘ, 

ʦʪʦʙʨʘʣʠ 1616 ʥʘʠʙʦʣʝʝ ʷʨʢʠʭ. ʋʯʣʠ ʚʣʠʷʥʠʝ ʧʳʣʠ, 

ʢʦʪʦʨʘʷ ʦʩʣʘʙʣʷʝʪ ʦʧʪʠʯʝʩʢʦʝ ʠʟʣʫʯʝʥʠʝ, ʫʙʨʘʣʠ 

ʪʫʩʢʣʳʝ ʚ ʋʌ-ʜʠʘʧʘʟʦʥʝ ʛʘʣʘʢʪʠʢʠ (ʧʦʪʦʤʫ ʯʪʦ 

ʥʘʣʠʯʠʝ ʋʌ-ʠʟʣʫʯʝʥʠʷ ð ʵʪʦ ʧʨʠʟʥʘʢ ʘʢʪʠʚʥʦʛʦ 

ʟʚʝʟʜʦʦʙʨʘʟʦʚʘʥʠʷ). ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʛʘʣʘʢʪʠʢ 

ʙʳʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ ʩʧʠʨʘʣʴʥʳʝ, ʠ ʵʪʦ 

ʩʪʘʣʦ ʙʦʣʴʰʦʡ ʥʝʦʞʠʜʘʥʥʦʩʪʴʶ ð ʪʘʢʠʭ ʷʨʢʠʭ 

ʩʧʠʨʘʣʴʥʳʭ ʛʘʣʘʢʪʠʢ ʫʯʝʥʳʝ ʜʦ ʵʪʦʛʦ ʥʝ ʚʠʜʝʣʠ. 

ʕʪʠ ʛʘʣʘʢʪʠʢʠ ð ʠʭ ʦʢʘʟʘʣʦʩʴ 53 ð ʚʳʜʝʣʠʣʠ 

ʚ ʦʪʜʝʣʴʥʫʶ ʛʨʫʧʧʫ, ʠ ʦʥʠ ʩʪʘʣʠ ʧʨʝʜʤʝʪʦʤ ʦʪ-

ʜʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʏʝʤ ʦʥʠ ʪʘʢ ʠʥʪʝʨʝʩʥʳ? 

ʄʘʩʩʳ ʩʚʝʨʭʲʷʨʢʠʭ ʛʘʣʘʢʪʠʢ ʫʩʪʘʥʦʚʠʣʠ ʧʦ ʭʦʨʦ-

ʰʦ ʠʟʚʝʩʪʥʦʤʫ ʩʦʦʪʥʦʰʝʥʠʶ, ʢʦʪʦʨʦʝ ʩʚʷʟʳʚʘʝʪ 

ʤʘʩʩʫ ʠ ʩʚʝʪʠʤʦʩʪʴ ʩʧʠʨʘʣʴʥʳʭ ʛʘʣʘʢʪʠʢ. ɼʘʥʥʳʝ 

ʦʧʪʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʚʦʣʥʦʚʳʭ ʪʝʣʝʩʢʦʧʦʚ ʜʘʶʪ ʭʦ-

ʨʦʰʝʝ ʩʦʚʧʘʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʦʛʨʘʥʠʯʠʚʘʶʪ ʠʭ 

ʟʚʝʟʜʥʳʝ ʤʘʩʩʳ ʜʠʘʧʘʟʦʥʦʤ ʦʪ ʪʨʠʜʮʘʪʠ ʜʦ ʪʨʸʭʩʦʪ 

ʩʦʨʦʢʘ ʤʠʣʣʠʘʨʜʦʚ ʤʘʩʩ ʉʦʣʥʮʘ. 

ɼʘʣʝʝ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʚ ʩʪʘʪʴʝ Y.-

Y. Chang et al., 2015. Stellar Masses and SFRs for 

1M Galaxies from SDSS and WISE, ʧʦ ʠʥʬʨʘʢʨʘʩ-

ʥʦʤʫ ʠʟʣʫʯʝʥʠʶ, ʠʟʤʝʨʝʥʥʦʤʫ ʪʝʣʝʩʢʦʧʦʤ WISE, 

ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʪʝʤʧ ʟʚʝʟʜʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʵʪʠʭ ʛʘ-

ʣʘʢʪʠʢʘʭ. ʉʣʦʞʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʤʦʣʦʜʳʝ ʤʘʩʩʠʚ-

ʥʳʝ ʟʚʝʟʜʳ ʦʯʝʥʴ ʛʦʨʷʯʠʝ, ʠ, ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ʩʤʝ-

ʱʝʥʠʷ ɺʠʥʘ, ʤʘʢʩʠʤʫʤ ʠʭ ʠʟʣʫʯʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ 

ʋʌ-ʜʠʘʧʘʟʦʥʝ. ʕʪʦ ʙʳʣʦ ʙʳ ʧʨʝʢʨʘʩʥʳʤ ʧʨʠʟʥʘ-

ʢʦʤ ʟʚʝʟʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʝʩʣʠ ʙʳ ʋʌ-ʠʟʣʫʯʝʥʠʝ ʥʝ 

ʠʩʧʫʩʢʘʣʠ ʪʘʢʞʝ ʜʨʫʛʠʝ ʠʩʪʦʯʥʠʢʠ, ʥʘʧʨʠʤʝʨ 

ʠʦʥʠʟʦʚʘʥʥʳʡ ʚʦʜʦʨʦʜ. 

ʊʦʛʜʘ ʙʳʣ ʧʨʠʜʫʤʘʥ ʭʠʪʨʳʡ ʭʦʜ ð ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʦʛʣʦʱʝʥʠʝ ʋʌ-ʠʟʣʫʯʝʥʠʷ ʟʚʝʟʜ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʤʦʣʝʢʫʣʘʤʠ, ʧʦʣʠʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ, 

ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʦʙʣʘʩʪʷʭ, ʛʜʝ ʨʦʞʜʘʶʪʩʷ 

ʥʦʚʳʝ ʟʚʝʟʜʳ. ʄʦʣʝʢʫʣʳ ʥʝ ʤʦʛʫʪ ʜʦʣʛʦ ʥʘʭʦʜʠʪʴ-

ʩʷ ʚ ʚʦʟʙʫʞʜʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʠ ʦʥʠ ʠʟʣʫʯʘʶʪ ʬʦ-

ʪʦʥʳ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʣʠʥʘʭ ʚʦʣʥ, ʢʦʪʦʨʳʝ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʪ ʀʂ-ʠʟʣʫʯʝʥʠʶ ʠ ʦʯʝʥʴ ʫʜʘʯʥʦ ʧʦʧʘʜʘʶʪ 

ʚ ʧʦʣʦʩʫ ʧʨʠʝʤʘ ʩʠʛʥʘʣʦʚ ʢʦʩʤʠʯʝʩʢʦʛʦ ʪʝʣʝʩʢʦʧʘ 

WISE. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʛʠʩʪʨʠʨʫʷ ʵʪʦ ʠʟʣʫʯʝʥʠʝ, 

ʤʦʞʥʦ ʢʦʩʚʝʥʥʦ ʫʟʥʘʪʴ ʩʢʦʨʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦ-

ʚʳʭ ʟʚʝʟʜ ʚ ʛʘʣʘʢʪʠʢʝ. ɿʚʝʟʜʦʦʙʨʘʟʦʚʘʥʠʝ 

ʚ ʚʳʙʨʘʥʥʳʭ ʛʘʣʘʢʪʠʢʘʭ ʧʨʝʚʳʰʘʝʪ ʪʝʤʧ ʙʦʣʴʰʠʥ-

ʩʪʚʘ ʧʦʜʦʙʥʳʭ ʛʘʣʘʢʪʠʢ ʠ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 

65 ʩʦʣʥʝʯʥʳʭ ʤʘʩʩ ʚ ʛʦʜ. ʇʨʠʯʠʥʳ ʵʪʦʛʦ ʜʦ ʢʦʥʮʘ 

ʥʝ ʠʟʚʝʩʪʥʳ, ʠ ʚ ʩʪʘʪʴʝ ʚʳʜʚʠʛʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʛʠ-

ʧʦʪʝʟ. 

    1) ʉʚʝʨʭʤʘʩʩʠʚʥʳʝ ʯʝʨʥʳʝ ʜʳʨʳ ʚ ʮʝʥʪʨʘʭ ʵʪʠʭ 

ʛʘʣʘʢʪʠʢ ʤʦʛʫʪ ʙʳʪʴ ʚʩʝ-ʪʘʢʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴ-

ʰʠʤʠ, ʯʪʦʙʳ ʠʭ ʠʟʣʫʯʝʥʠʝ ʨʘʟʦʛʨʝʣʦ ʠ ʨʘʟʦʛʥʘʣʦ 

ʛʘʟ ʚ ʦʙʣʘʩʪʷʭ ʟʚʝʟʜʦʦʙʨʘʟʦʚʘʥʠʷ (ʵʪʦ ʪʠʧʠʯʥʳʡ 

ʩʮʝʥʘʨʠʡ, ʧʦ ʢʦʪʦʨʦʤʫ ʚ ʛʘʣʘʢʪʠʢʘʭ ʧʨʝʢʨʘʱʘʶʪ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʟʚʝʟʜʳ). ʇʨʠ ʵʪʦʤ ʚ ʰʝʩʪʠ ʛʘʣʘʢʪʠ-

ʢʘʭ ʥʘʡʜʝʥʳ ʧʨʠʟʥʘʢʠ ʘʢʪʠʚʥʳʭ ʛʘʣʘʢʪʠʯʝʩʢʠʭ 

ʷʜʝʨ (ʵʪʠ ʛʘʣʘʢʪʠʢʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ ʩʝʡʬʝʨ-

ʪʦʚʩʢʠʝ), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʳʩʪʨʦʤ ʨʦʩʪʝ ʤʘʩ-

ʩʳ ʩʚʝʨʭʤʘʩʩʠʚʥʦʡ ʯʝʨʥʦʡ ʜʳʨʳ. ʆʙʳʯʥʦ ʯʝʤ ʚʳ-

ʰʝ ʘʢʪʠʚʥʦʩʪʴ ʧʦʜʦʙʥʳʭ ʷʜʝʨ, ʪʝʤ ʤʝʥʴʰʝ ʪʝʤʧ 

ʟʚʝʟʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʥʝ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ð ʠ ʵʪʦ 

ʝʱʝ ʦʜʥʘ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʚʝʨʭʲʷʨʢʠʭ ʩʧʠʨʘʣʴʥʳʭ 

ʛʘʣʘʢʪʠʢ. 

    2) ʇʦ ʢʘʢʠʤ-ʪʦ ʧʨʠʯʠʥʘʤ ʚ ʜʠʩʢʝ ʛʘʣʘʢʪʠʢʠ ʠʟ-

ʥʘʯʘʣʴʥʦ ʙʳʣʦ ʘʢʢʫʤʫʣʠʨʦʚʘʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʭʦʣʦʜʥʦʛʦ ʚʦʜʦʨʦʜʘ, ʢʦʪʦʨʳʡ ʝʱʝ ʥʝ ʟʘ-

ʢʦʥʯʠʣʩʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʚʳʩʦʢʦʛʦ ʪʝʤʧʘ 

ʟʚʝʟʜʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʤʠʣʣʠʘʨʜʦʚ ʣʝʪ. ɸʨ-

ʛʫʤʝʥʪʦʚ ʚ ʧʦʣʴʟʫ ʠʣʠ ʧʨʦʪʠʚ ʵʪʦʡ ʚʝʨʩʠʠ 

ʚ ʦʙʩʫʞʜʘʝʤʦʡ ʩʪʘʪʴʝ ʥʝ ʧʨʠʚʦʜʠʪʩʷ, ʥʦ 

ʚ ʧʨʠʥʮʠʧʝ ʪʘʢʦʡ ʩʮʝʥʘʨʠʡ ʚʦʟʤʦʞʝʥ. 

    3) ɻʘʣʘʢʪʠʢʠ ʧʦʩʪʦʷʥʥʦ ʧʨʠʪʷʛʠʚʘʶʪ ʢ ʩʝʙʝ ʚʩʷ-

ʢʠʡ ʛʘʣʘʢʪʠʯʝʩʢʠʡ ʤʫʩʦʨ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʛʘʟ), ʧʦ-

ʵʪʦʤʫ ʣʦʛʠʯʥʦ, ʯʪʦ ʠʭ ʤʘʩʩʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦ ʚʨʝ-

ʤʝʥʝʤ, ʘ ʥʦʚʳʝ ʟʚʝʟʜʳ ʤʦʛʫʪ ʟʘʞʠʛʘʪʴʩʷ, ʠʩʧʦʣʴʟʫʷ 

ʵʪʦʪ ʥʦʚʳʡ ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʳʡ ʛʘʟ. ʆʜʥʘʢʦ 

ʚ ʧʨʦʮʝʩʩʝ ʘʢʢʨʝʮʠʠ ʥʘ ʛʘʣʘʢʪʠʢʫ ʛʘʟ ʩʪʘʣʢʠʚʘʝʪʩʷ 

ʩ ʛʘʣʦ ð ʚʥʝʰʥʠʤ ʩʣʦʝʤ ʛʘʣʘʢʪʠʢʠ, ʩʦʩʪʦʷʱʠʤ ʠʟ 

ʪʦʛʦ ʞʝ ʛʘʟʘ, ʧʳʣʠ, ʤʝʣʢʠʭ ʯʘʩʪʠʮ, ð ʠ ʨʘʟʦʛʨʝʚʘ-

ʝʪʩʷ, ʘ ʨʘʟʦʛʨʝʪʳʡ ʛʘʟ ʥʝ ʤʦʞʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʟʚʝʟ-

ʜʫ, ʧʦʪʦʤʫ ʯʪʦ ʝʛʦ ʘʪʦʤʳ ʩʣʠʰʢʦʤ ʙʳʩʪʨʦ ʜʚʠʞʫʪ-

ʩʷ (ʩʤ.: ʄʘʩʩʘ ɼʞʠʥʩʘ ʠ ʧʨʦʮʝʩʩʳ ʟʚʝʟʜʦʦʙʨʘʟʦʚʘ-

ʥʠʷ).  

ʕʪʦ ʩʪʦʣʢʥʦʚʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʘʢʢʨʝʮʠʦʥʥʦʡ ʫʜʘʨ-

ʥʦʡ ʚʦʣʥʦʡ, ʠ ʦʥʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʟʚʝʟʜʦʦʙʨʘʟʦʚʘ-

ʥʠʶ, ʧʦʪʦʤʫ ʯʪʦ ʪʦʣʴʢʦ ʭʦʣʦʜʥʳʡ ʛʘʟ ʤʦʞʝʪ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʠ ʩʞʠʤʘʪʴʩʷ ʚ ʧʣʦʪʥʳʝ ʧʨʦʪʦ-

ʟʚʝʟʜʳ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʥʘʩ ʢ ʪʨʝʪʴʝʤʫ ʩʮʝʥʘʨʠʶ ʧʦ-

ʩʪʦʷʥʥʦʛʦ ʟʚʝʟʜʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʚʝʨʭʲʷʨʢʠʭ ʛʘʣʘʢ-
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ʪʠʢʘʭ: ʤʘʩʩʘ ʛʘʣʦ ʚ ʥʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʘ, ʯʪʦʙʳ 

ʨʘʟʦʛʨʝʪʴ ʧʘʜʘʶʱʠʡ ʛʘʟ.  

ʊʘʢ ʢʘʢ ʞʝ ʦʥʠ ʧʦʷʚʠʣʠʩʴ ʠ ʯʪʦ ʩ ʥʠʤʠ ʙʫʜʝʪ 

ʜʘʣʴʰʝ? 

ɻʦʚʦʨʷ ʦ ʧʨʠʯʠʥʘʭ ʦʙʨʘʟʦʚʘʥʠʷ ʪʘʢʠʭ ʛʘʣʘʢʪʠʢ, 

ʘʩʪʨʦʬʠʟʠʢʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʯʝʪʳʨʝ ʛʘʣʘʢʪʠʢʠ ʠʟ 

ʚʳʙʦʨʢʠ ʠʤʝʶʪ ʷʚʥʳʝ ʯʝʨʪʳ ʥʝʜʘʚʥʝʛʦ ʩʪʦʣʢʥʦʚʝ-

ʥʠʷ (ʨʠʩ. 5) ð ʫ ʥʠʭ ʥʘʣʠʯʝʩʪʚʫʝʪ ʣʠʙʦ ʜʚʦʡʥʦʡ 

ʙʘʣʜʞ (ʮʝʥʪʨʘʣʴʥʦʝ ʫʪʦʣʱʝʥʠʝ ʚ ʩʧʠʨʘʣʴʥʳʭ ʛʘ-

ʣʘʢʪʠʢʘʭ), ʣʠʙʦ ʜʚʦʡʥʦʝ ʷʜʨʦ (ʚ ʪʦʤ ʯʠʩʣʝ ʫ ʦʜʥʦʡ 

ʛʘʣʘʢʪʠʢʠ ʦʙʥʘʨʫʞʠʣʠʩʴ ʘʞ ʜʚʝ ʩʚʝʨʭʤʘʩʩʠʚʥʳʝ 

ʯʝʨʥʳʝ ʜʳʨʳ). ɽʱʝ ʧʨʦ ʥʝʩʢʦʣʴʢʦ ʛʘʣʘʢʪʠʢ ʝʩʪʴ 

ʤʝʥʝʝ ʷʚʥʳʝ, ʥʦ ʚʩʸ ʞʝ ʜʦʩʪʘʪʦʯʥʦ ʚʝʩʢʠʝ ʧʨʠʯʠʥʳ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ ʦʥʠ ʠʩʧʳʪʘʣʠ ʩʠʣʴʥʦʝ 

ʜʠʥʘʤʠʯʝʩʢʦʝ ʚʦʟʤʫʱʝʥʠʝ, ʩʪʘʣʢʠʚʘʷʩʴ 

ʩ ʛʘʣʘʢʪʠʢʦʡ ʩʭʦʞʠʭ ʨʘʟʤʝʨʦʚ ʠʣʠ ʧʦʛʣʦʱʘʷ ʤʝʥʝʝ 

ʤʘʩʩʠʚʥʦʛʦ ʢʦʤʧʘʥʴʦʥʘ. ʇʨʘʚʜʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʥʘʢʣʘʜʳʚʘʝʪ ʥʘ ʵʪʠ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩʠʣʴʥʳʝ ʦʛʨʘʥʠ-

ʯʝʥʠʷ: ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʩʧʠʨʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʩʪʘʣʢʠʚʘʶʱʠʝʩʷ ʛʘʣʘʢʪʠʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʦʛʦ ʨʘʟʤʝʨʘ ʠ ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʳʡ ʫʛʣʦʚʦʡ 

ʤʦʤʝʥʪ. ɼʘʞʝ ʥʝʙʦʣʴʰʦʝ ʥʘʨʫʰʝʥʠʝ ʵʪʠʭ ʫʩʣʦʚʠʡ 

ʚʝʜʝʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʘʣʘʢʪʠʢʠ ʵʣʣʠʧʪʠʯʝʩʢʦʛʦ 

ʪʠʧʘ. 

 

 
 

ʈʠʩ. 5. ɻʘʣʘʢʪʠʢʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʥʝʜʘʚʥʦ ʧʨʦʠʩʭʦʜʠʣ ʧʨʦʮʝʩʩ ʩʣʠʷʥʠʷ. ʉʥʠʤʢʠ ʧʦʣʫ-

ʯʝʥʳ ʦʧʪʠʯʝʩʢʠʤ 2,5-ʤʝʪʨʦʚʳʤ ʪʝʣʝʩʢʦʧʦʤ 

ʚ ʦʙʩʝʨʚʘʪʦʨʠʠ ɸʧʘʯʠ-ʇʦʡʥʪ ʚ ʨʘʤʢʘʭ ʦʙʟʦʨʘ 

SDSS. ʀʟʦʙʨʘʞʝʥʠʝ ʠʟ ʦʙʩʫʞʜʘʝʤʦʡ ʩʪʘʪʴʠ ʚ The 

Astrophysical Journal 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʙʫʜʫʱʝʡ ʩʫʜʴʙʳ ʧʦʜʦʙʥʳʭ ʛʘʣʘʢʪʠʢ 

ʫʯʝʥʳʝ ʤʦʛʫʪ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʩʦ ʚʨʝʤʝʥʝʤ, ʧʦʩʣʝ 

ʠʩʯʝʨʧʘʥʠʷ ʟʘʧʘʩʦʚ ʭʦʣʦʜʥʦʛʦ ʛʘʟʘ, ʦʥʠ ʤʦʛʫʪ ʵʚʦ-

ʣʶʮʠʦʥʠʨʦʚʘʪʴ ʚ ʛʘʣʘʢʪʠʢʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʧʦʛʘʩ-

ʰʝʡ ʜʠʩʢʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (disk quenching 

sequence, DQS) ð ʦʯʝʥʴ ʤʘʩʩʠʚʥʳʝ ʛʘʣʘʢʪʠʢʠ, 

ʚ ʢʦʪʦʨʳʭ ʥʝ ʟʘʞʠʛʘʶʪʩʷ ʥʦʚʳʝ ʟʚʝʟʜʳ (ʠʭ ʦʪʢʨʳ-

ʪʠʝ ʠ ʩʚʦʡʩʪʚʘ ʦʧʠʩʘʥʳ ʚ ʩʪʘʪʴʝ K. L. Masters et al., 

2010. Galaxy Zoo: Passive Red Spirals). ʀʭ ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʝ ʪʦʞʝ ʚʳʟʳʚʘʝʪ ʚʦʧʨʦʩʳ: ʵʪʠ ʧʦʛʘʩʰʠʝ 

ʛʘʣʘʢʪʠʢʠ ʥʘʩʪʦʣʴʢʦ ʤʘʩʩʠʚʥʳ, ʯʪʦ ʜʦʣʞʥʳ ʙʳʣʠ 

ʚ ʥʝʜʘʚʥʝʤ ʧʨʦʰʣʦʤ ʟʘʞʠʛʘʪʴ ʭʦʪʷ ʙʳ 7 ʩʦʣʥʝʯʥʳʭ 

ʤʘʩʩ ʚ ʛʦʜ, ʠʥʘʯʝ ʚʨʝʤʝʥʠ ʚʩʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ɺʩʝʣʝʥʥʦʡ ʥʝ ʭʚʘʪʠʣʦ ʙʳ ʥʘ ʥʘʙʦʨ ʠʭ ʤʘʩʩʳ. ʊʘʢ 

ʯʪʦ ʩʚʝʨʭʲʷʨʢʠʝ ʩʧʠʨʘʣʴʥʳʝ ʛʘʣʘʢʪʠʢʠ, ʫ ʢʦʪʦʨʳʭ 

ʩʦ ʟʚʝʟʜʦʦʙʨʘʟʦʚʘʥʠʝʤ ʢʘʢ ʨʘʟ ʚʩʸ ʚ ʧʦʨʷʜʢʝ, ʦʯʝʥʴ 

ʧʦʜʭʦʜʷʪ ʥʘ ʨʦʣʴ ʠʭ ʧʨʝʜʢʦʚ. 

ʅʘ ʨʠʩ. 6 ʵʪʠ ʧʦʛʘʩʰʠʝ ʜʠʩʢʦʚʳʝ ʛʘʣʘʢʪʠʢʠ ʟʘʥʠ-

ʤʘʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ çʟʝʣʝʥʫʶ ʜʦʣʠʥʫè (green 

valley) ð ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʝʞʜʫ ʘʢʪʠʚ-

ʥʳʤʠ ʠ ʧʘʩʩʠʚʥʳʤʠ ʛʘʣʘʢʪʠʢʘʤʠ. ʉʢʦʨʝʝ ʚʩʝʛʦ, 

ʚ ʙʫʜʫʱʝʤ ʦʥʠ ʧʦʪʝʨʷʶʪ ʩʚʦʶ ʩʧʠʨʘʣʴʥʫʶ ʩʪʨʫʢ-

ʪʫʨʫ ʧʦʩʣʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩ ʜʨʫʛʠʤʠ ʛʘʣʘʢʪʠʢʘʤʠ ʩʢʦʧʣʝʥʠʡ. 

 

ʈʠʩ. 6. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʘʣʘʢʪʠʢ ʥʘ ʜʠʘʛʨʘʤʤʝ 

çʮʚʝʪðʤʘʩʩʘè. ʇʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʦʪʣʦʞʝʥ 

ʮʚʝʪ ʛʘʣʘʢʪʠʢ (ʯʝʤ ʥʠʞʝ, ʪʝʤ ʦʥʠ ʛʦʣʫʙʝʝ, ʘ ʯʝʤ 

ʚʳʰʝ ð ʪʝʤ ʢʨʘʩʥʝʝ), ʘ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ð 

ʤʘʩʩʘ ʟʚʝʟʜ ʚ ʛʘʣʘʢʪʠʢʝ ʚ ʜʝʩʷʪʠʯʥʳʭ ʣʦʛʘʨʠʬʤʘʭ 

ʦʪ ʤʘʩʩʳ ʉʦʣʥʮʘ (ʟʥʘʯʝʥʠʝ 10,5 ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʤʘʩʩʝ ʟʚʝʟʜ ʛʘʣʘʢʪʠʢʠ 1010,5 ʤʘʩʩ ʉʦʣʥʮʘ). ɺʥʠʟʫ ʥʘ 

ʵʪʦʡ ʜʠʘʛʨʘʤʤʝ ʣʝʞʘʪ ʤʦʣʦʜʳʝ ʛʘʣʘʢʪʠʢʠ 

ʩ ʘʢʪʠʚʥʳʤ ʟʚʝʟʜʦʦʙʨʘʟʦʚʘʥʠʝʤ, ʥʘʚʝʨʭʫ ð ʢʨʘʩ-

ʥʳʝ, çʤʝʨʪʚʳʝè ʛʘʣʘʢʪʠʢʠ. ʉʚʝʨʭʲʷʨʢʠʝ ʩʧʠʨʘʣʴ-

ʥʳʝ ʛʘʣʘʢʪʠʢʠ, ʦ ʢʦʪʦʨʳʭ ʠʜʝʪ ʨʝʯʴ ʚ ʵʪʦʡ ʩʪʘ-

ʪʴʝ, ʧʦʧʘʜʘʶʪ ʚ ʧʨʘʚʫʶ ʥʠʞʥʶʶ ʯʘʩʪʴ ʜʠʘʛʨʘʤ-

ʤʳ. ʀʟʦʙʨʘʞʝʥʠʝ ʩ ʩʘʡʪʘ blog.galaxyzoo.org 

ʏʪʦʙʳ ʧʦʥʷʪʴ, ʢʘʢ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʵʪʠ ʛʘʣʘʢʪʠʢʠ ʠ 

ʧʦʯʝʤʫ ʦʥʠ ʪʘʢ ʜʦʣʛʦ ʞʠʚʫʪ ʚ ʦʪʩʫʪʩʪʚʠʝ ʚʥʝʰʥʠʭ 

ʚʦʟʤʫʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳ ʥʘʨʫʰʠʪʴ 

ʩʧʠʨʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʦ ʧʦʩʤʦʪ-

ʨʝʪʴ ʥʘ ʠʭ ʦʢʨʫʞʝʥʠʝ: ʥʘʭʦʜʷʪʩʷ ʣʠ ʦʥʠ ʙʦʣʴʰʝʡ 

ʯʘʩʪʴʶ ʚ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ɺʩʝʣʝʥʥʦʡ ʠʣʠ 

ʚʭʦʜʷʪ ʚ ʩʢʦʧʣʝʥʠʷ? ɺʩʸ ʵʪʦ ʥʝʩʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʠʛʦʜʠʪʴʩʷ ʘʩʪʨʦʬʠ-

ʟʠʢʘʤ. 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʯʘʩʪʴ ʩʚʝʨʭʲʷʨʢʠʭ ʩʧʠʨʘʣʴʥʳʭ ʛʘ-

ʣʘʢʪʠʢ ʚʭʦʜʠʪ ʚ ʩʢʦʧʣʝʥʠʷ, ʥʘʯʠʥʘʷ ʦʪ ʦʯʝʥʴ 

ʩʢʨʦʤʥʦʛʦ ʧʦ ʨʘʟʤʝʨʘʤ ʩʢʦʧʣʝʥʠʷ SDSSïCGB 

49074 (ʚ ʥʝʤ ʚʩʝʛʦ ʜʚʘ ʫʯʘʩʪʥʠʢʘ) ʠ ʟʘʢʘʥʯʠʚʘʷ 

ʦʛʨʦʤʥʳʤ CGCG 122ï067, ʚ ʢʦʪʦʨʦʝ ʚʭʦʜʷʪ 302 

ʛʘʣʘʢʪʠʢʠ. ʉʝʤʴ ʠʟ ʦʙʥʘʨʫʞʝʥʥʳʭ ʛʘʣʘʢʪʠʢ ʷʚʣʷ-

ʶʪʩʷ ʩʘʤʳʤʠ ʷʨʢʠʤʠ ʚ ʩʚʦʠʭ ʩʢʦʧʣʝʥʠʷʭ (ʨʠʩ. 7). 

ʉʘʤʳʡ ʷʨʢʠʡ ʫʯʘʩʪʥʠʢ ʩʢʦʧʣʝʥʠʷ (Brightest Cluster 

Galaxy) ʜʦʣʞʝʥ ʚʭʦʜʠʪʴ ʚ ʢʣʘʩʪʝʨ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ. 

ʊʦ ʝʩʪʴ ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʦʯʝʥʴ ʩʪʘʨʳʤ, ʥʦ 

ʝʱʝ ʥʘ ʥʝʛʦ ʜʦʣʞʥʳ ʧʦʩʪʦʷʥʥʦ ʘʢʢʨʝʮʠʨʦʚʘʪʴ ʛʘʟ ʠ 

ʧʳʣɹ, ʘ ʪʘʢʞʝ ʫ ʥʝʛʦ ʚʝʣʠʢʘ ʚʝʨʦʷʪʥʦʩʪʴ ʩʪʦʣʢʥʦ-

ʚʝʥʠʷ ʩ ʤʝʥʴʰʠʤʠ ʛʘʣʘʢʪʠʢʘʤʠ. ʅʘʢʦʥʝʮ, ʚʨʘʱʝ-

ʥʠʝ ʚ ʮʝʥʪʨʝ ʩʦʪʝʥ ʛʘʣʘʢʪʠʢ ʜʦʣʞʥʦ ʙʳʣʦ ʨʘʟʨʫ-

ʰʠʪʴ ʩʧʠʨʘʣʴʥʫʶ ʠʣʠ ʜʠʩʢʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʧʨʠ-

ʣʠʚʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ. ʇʦʵʪʦʤʫ ʦʙʥʘʨʫʞʝʥʥʳʝ 

ʚ ʩʢʦʧʣʝʥʠʷʭ ʛʠʛʘʥʪʩʢʠʝ ʩʧʠʨʘʣʴʥʳʝ ʛʘʣʘʢʪʠʢʠ ð 

https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BB%D0%B4%D0%B6
http://elementy.ru/images/news/superluminous_spiral_galaxies_5_1500.jpg
http://elementy.ru/images/news/superluminous_spiral_galaxies_5_1500.jpg
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%81%D0%B5%D1%80%D0%B2%D0%B0%D1%82%D0%BE%D1%80%D0%B8%D1%8F_%D0%90%D0%BF%D0%B0%D1%87%D0%B8-%D0%9F%D0%BE%D0%B9%D0%BD%D1%82
http://arxiv.org/abs/0910.4113v3
http://blog.galaxyzoo.org/2014/02/21/the-green-valley-is-a-red-herring/
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ʈʠʩ. 7. ʉʚʝʨʭʲʷʨʢʘʷ ʛʘʣʘʢʪʠʢʘ ʜʠʘʤʝʪʨʦʤ 90 ʢʠʣʦ-

ʧʘʨʩʝʢ, ʠʣʠ 294 ʪʳʩʷʯʠ ʩʚʝʪʦʚʳʭ ʣʝʪ (ʯʫʪʴ ʧʨʘʚʝʝ 

ʠ ʚʳʰʝ ʮʝʥʪʨʘ ʩʥʠʤʢʘ), ð ʩʘʤʘʷ ʷʨʢʘʷ ʠ ʤʘʩʩʠʚ-

ʥʘʷ ʚ ʩʚʦʝʤ ʩʢʦʧʣʝʥʠʠ. ʇʦʯʪʠ ʚʩʝ ʛʘʣʘʢʪʠʢʠ ʥʘ 

ʩʥʠʤʢʝ ʧʨʠʥʘʜʣʝʞʘʪ ʵʪʦʤʫ ʩʢʦʧʣʝʥʠʶ: ʚʠʜʥʦ, 

ʥʘʩʢʦʣʴʢʦ ʩʧʠʨʘʣʴʥʘʷ ʛʘʣʘʢʪʠʢʘ ʙʦʣʴʰʝ ʢʘʞʜʦʡ ʠʟ 

ʥʠʭ. ʆʧʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠʟ ʦʙʟʦʨʘ SDSS ʠʤʝ-

ʝʪ ʨʘʟʤʝʨʳ 579Ĭ579 ʢʠʣʦʧʘʨʩʝʢ. ʌʦʪʦ ʠʟ ʦʙʩʫʞ-

ʜʘ-ʝʤʦʡ ʩʪʘʪʴʠ ʚ The Astrophysical Journal 

ʵʪʦ ʚʳʟʦʚ ʝʱʝ ʠ ʜʣʷ ʫʩʪʦʷʚʰʝʡʩʷ ʪʝʦʨʠʠ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʩʢʦʧʣʝʥʠʡ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʥʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʪʢʨʳʪʠʝ ʧʦʜʦʙ-

ʥʳʭ ʛʘʣʘʢʪʠʢ, ʭʦʪʷ ʠ ʚʘʞʥʦ ʩʘʤʦ ʧʦ ʩʝʙʝ ð ʥʝʯʘʩʪʦ 

ʘʩʪʨʦʬʠʟʠʢʠ ʦʙʥʘʨʫʞʠʚʘʶʪ ʩ ʧʦʣʩʦʪʥʠ ʦʯʝʥʴ ʷʨ-

ʢʠʭ, ʤʘʩʩʠʚʥʳʭ ʠ ʙʦʣʴʰʠʭ ʛʘʣʘʢʪʠʢ, ʢʦʪʦʨʳʝ ʤʦʞ-

ʥʦ ʚʳʜʝʣʠʪʴ ʚ ʦʪʜʝʣʴʥʳʡ ʢʣʘʩʩ, ð ʥʦ ʝʱʝ ʠ ʦʯʝʥʴ 

ʭʦʨʦʰʦ ʣʦʞʠʪʩʷ ʚ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʵʚʦʣʶʮʠʠ ʛʘʣʘʢ-

ʪʠʢ, ʚʳʧʦʣʥʷʷ ʨʦʣʴ ʥʝʜʦʩʪʘʶʱʝʛʦ ʟʚʝʥʘ 

ʚ ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʨʝʜʩʢʘʟʘʥʥʳʭ ʧʝʨʝʭʦʜʘʭ ʛʘʣʘʢʪʠʢ 

ʦʪ ʩʧʠʨʘʣʴʥʳʭ ʢ ʣʠʥʟʦʚʠʜʥʳʤ. ʆʩʪʘʣʦʩʴ ʪʦʣʴʢʦ 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʪʝʦʨʠʠ ʨʘʟʚʠʪʠʷ ʠ ʵʚʦʣʶʮʠʠ ʛʘ-

ʣʘʢʪʠʢ, ʯʪʦʙʳ ʚ ʙʫʜʫʱʝʤ ʧʦʩʪʨʦʠʪʴ ʧʦʣʥʫʶ, ʬʫʥ-

ʜʘʤʝʥʪʘʣʴʥʫʶ ʢʘʨʪʠʥʫ, ʚ ʢʦʪʦʨʦʡ ʛʘʣʘʢʪʠʢʠ ʨʘʟ-

ʥʳʭ ʪʠʧʦʚ ʟʘʡʤʫʪ ʩʚʦʝ ʟʘʢʦʥʥʦʝ ʤʝʩʪʦ. 

ʀʩʪʦʯʥʠʢ: Patrick M. Ogle, Lauranne Lanz, Cyril 

Nader, and George Helou. Superluminous spiral galax-

ies // The Astrophysical Journal. V. 817. N. 2. Pub-

lished 2016 January 26. (ʉʪʘʪʴʷ ʜʦʩʪʫʧʥʘ ʪʘʢʞʝ ʢʘʢ 

arXiv.org.) 
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ʌʦʪʦʛʨʘʬʠʷ ʄ64, ʚʳʧʦʣʥʝʥʥʘʷ ɼʤʠʪʨʠʝʤ ʉʝʣʝʟ-

ʥʝʚʳʤ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʞʫʨʥʘʣʘ çʅʝʙʦʩʚʦʜè. 

 
ʄ64 
 

ʈʘʩʩʪʦʷʥʠʝ.........................18,3 ʤʣʥ ʩʚʝʪʦʚʳʭ ʣʝʪ 

ʌʠʟʠʯʝʩʢʠʡ ʨʘʟʤʝʨ...............56000 ʩʚʝʪʦʚʳʭ ʣʝʪ 

ʋʛʣʦʚʦʡ ʨʘʟʤʝʨ.....................................10,5' ʭ 5,4' 

RA............................................................12h 56.7m 

DEC............................................................21 ʦ 41' 

ɿʚʝʟʜʥʘʷ ʚʝʣʠʯʠʥʘ.....................................8.5 mag 

ʀʩʪʦʨʠʷ 

ʄ64 ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʘʥʛʣʠʡʩʢʠʤ ʘʩʪʨʦʥʦʤʦʤ 

ʕʜʚʘʨʜʦʤ ʇʠʛʦʪʪʦʤ ʚ ʥʦʯʴ ʥʘ 23 ʤʘʨʪʘ 1779 ʛʦʜʘ ʚ 

3-ʬʫʪʦʚʳʡ (ʨʝʯʴ ʠʜʸʪ ʦ ʬʦʢʫʩʥʦʤ ʨʘʩʩʪʦʷʥʠʠ) 

ʘʭʨʦʤʘʪʠʯʝʩʢʠʡ ʨʝʬʨʘʢʪʦʨ. ʇʠʛʦʪʪ ʥʘʧʠʩʘʣ ʦ ʩʚʦ-

ʸʤ ʦʪʢʨʳʪʠʠ ʩʣʝʜʫʶʱʝʝ: çʉʚʝʪ ʦʪ ʵʪʦʛʦ ʦʙʲʝʢʪʘ 

ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʘʙ, ʚ ʤʝʥʴʰʠʝ ʪʝʣʝʩʢʦʧʳ ʷ ʝʛʦ ʥʠ-

ʢʦʛʜʘ ʥʝ ʚʠʜʝʣè. 

ʀʦʛʘʥʥ ɹʦʜʝ, ʩʧʫʩʪʷ ʣʠʰʴ 12 ʜʥʝʡ ʧʦʩʣʝ ʥʘʙʣʶʜʝ-

ʥʠʡ ʇʠʛʦʪʪʘ, ʥʝʟʘʚʠʩʠʤʦ ʧʝʨʝʦʪʢʨʳʣ ʄ64 ʠ ʦʧʠʩʘʣ 

ʝʸ ʢʘʢ çʤʘʣʝʥʴʢʫʶ ʪʫʤʘʥʥʫʶ ʟʚʝʟʜʫè. ʐʘʨʣʴ ʄʝʩ-

ʩʴʝ ʚʧʝʨʚʳʝ ʧʨʦʥʘʙʣʶʜʘʣ ʛʘʣʘʢʪʠʢʫ 1 ʤʘʨʪʘ 1780 

ʛʦʜʘ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣ ʵʪʦʪ ʪʫʤʘʥʥʳʡ ʦʙʲʝʢʪ ʢʘʢ 

çʥʝʤʥʦʛʦ ʙʦʣʝʝ ʪʫʩʢʣʳʡ, ʯʝʤ ʄ53è. 

50 ʣʝʪ ʩʧʫʩʪʷ ɼʞʦʥ ɻʝʨʰʝʣʴ ʥʘʧʠʩʘʣ ʦ ʄ64 ʩʣʝʜʫ-

ʶʱʝʝ: çʅʝ ʜʫʤʘʶ, ʯʪʦ ʷ ʜʦʧʫʱʫ ʦʰʠʙʢʫ, ʝʩʣʠ ʩʢʘ-

ʞʫ, ʯʪʦ ʷʜʨʦ ʦʙʲʝʢʪʘ ʧʦʭʦʞʝ ʥʘ ʜʚʦʡʥʫʶ ʟʚʝʟʜʫ, 

ʦʢʨʫʞʸʥʥʫʶ ʦʙʱʝʡ ʚʳʪʷʥʫʪʦʡ ʪʫʤʘʥʥʦʩʪʴʶ. ʋʚʝ-

ʣʠʯʝʥʠʝ 320ʭ ʩʠʣʴʥʦ ʫʩʠʣʠʚʘʝʪ ʵʪʦ ʧʦʜʦʟʨʝʥʠʝ. 

ʇʨʠ 240ʭ ʭʦʨʦʰʦ ʟʘʤʝʪʥʘ ʧʫʩʪʦʪʘ ʢ ʩʝʚʝʨʫ ʦʪ ʷʜ-

ʨʘè. ʉ ʵʪʠʤ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʙʝʩʩʦʜʝʨʞʘʪʝʣʴʥʳ-

ʤʠ ʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʙʲʝʢʪʠʚʥʦʡ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦʩʪʠ ʩʣʦʚʘʤʠ, ɼʞʦʥ ɻʝʨʰʝʣʴ ʩʪʘʣ ʧʝʨʚʳʤ, 

ʢʪʦ ʫʚʠʜʝʣ ʚ ʄ64 çʏʝʨʥʳʡ ʛʣʘʟè. 

ɻʝʥʨʠʭ ʜôɸʨʨʝ ʧʠʩʘʣ ʦ çʥʝʦʞʠʜʘʥʥʦ ʷʨʢʦʤ ʮʝʥʪʨʝ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʯʘʩʪʠʯʥʦ ʨʘʟʨʝʰʸʥ ʥʘ ʟʚʸʟʜʳè 

ʠ ʧʝʨʚʳʤ ʠʟ ʥʘʙʣʶʜʘʪʝʣʝʡ ʫʢʘʟʘʣ ʚʠʜʠʤʳʡ ʨʘʟʤʝʨ 

ʛʘʣʘʢʪʠʢʠ, ʢʦʪʦʨʳʡ ʦʥ ʦʧʨʝʜʝʣʠʣ ʢʘʢ 140ò x 95ò. 

ʃʦʨʜ ʈʦʩʩ ʙʳʣ ʝʱʸ ʙʦʣʝʝ ʫʙʝʞʜʸʥ ʚ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʘʟʙʠʪʴ ʄ64 ʥʘ ʦʪʜʝʣʴʥʳʝ ʟʚʸʟʜʳ. ʅʝ ʠʤʝʷ ʥʠʢʘʢʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʨʘʩʩʪʦʷʥʠʠ ʜʦ ʵʪʦʛʦ ʪʫʤʘʥʥʦʛʦ 

ʦʙʲʝʢʪʘ ʠ ʝʛʦ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ, ʦʥ ʚʦʦʙʱʝ ʧʦ-

ʣʘʛʘʣ, ʯʪʦ ʄ64 ʷʚʣʷʝʪʩʷ çʧʣʦʪʥʳʤ ʟʚʸʟʜʥʳʤ 
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ʩʢʦʧʣʝʥʠʝʤ ʢʨʫʛʣʦʡ ʬʦʨʤʳ ʩ ʪʸʤʥʳʤ ʠ ʩʚʝʪʣʳʤ 

ʧʷʪʥʦʤ ʥʘ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥè. 

ɺ 1918 ʛʦʜʫ ʂʝʨʪʠʩ ʩʦʩʪʘʚʠʣ ʧʝʨʚʦʝ ʧʦʣʥʦʝ ʦʧʠʩʘ-

ʥʠʝ ʵʪʦʡ ʛʘʣʘʢʪʠʢʠ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʬʦʪʦʛʨʘʬʠʷʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʩ ʙʦʣʴʰʦʡ ʵʢʩʧʦʟʠʮʠʝʡ: çʎʝʥʪʨʘʣʴʥʘʷ 

ʯʘʩʪʴ ʵʪʦʡ ʪʫʤʘʥʥʦʩʪʠ ʦʯʝʥʴ ʷʨʢʘʷ, ʟʘʥʠʤʘʝʪ ʥʘ 

ʥʝʙʝ ʫʯʘʩʪʦʢ 8ô x 4ô ʠ ʚʳʪʷʥʫʪʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʈɸ = 

110ʦ. ʉʧʠʨʘʣʴʥʳʝ ʚʠʪʢʠ ʦʯʝʥʴ ʢʦʤʧʘʢʪʥʳʝ, ʙʝʟ 

ʟʘʤʝʪʥʳʭ ʥʝʨʦʚʥʦʩʪʝʡ ʠʣʠ ʩʛʫʩʪʢʦʚ. ʂʦʥʝʯʥʦ, ʩʘ-

ʤʦʡ ʟʘʤʝʪʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʙʲʝʢʪʘ ʷʚʣʷʝʪʩʷ ʥʝ-

ʧʨʘʚʠʣʴʥʘʷ ʧʦ ʬʦʨʤʝ, ʥʦ ʦʯʝʥʴ ʯʸʪʢʘʷ ʦʙʣʘʩʪʴ ʧʦ-

ʛʣʦʱʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʢ ʩʝʚʝʨʫ ʦʪ ʷʜʨʘè. 

ɸʩʪʨʦʬʠʟʠʯʝʩʢʠʡ ʚʟʛʣʷʜ 

çʏʸʨʥʳʡ ʛʣʘʟè ʥʘ ʶʞʥʦʡ ʩʪʦʨʦʥʝ ʛʘʣʘʢʪʠʯʝʩʢʦʛʦ 

ʜʠʩʢʘ ʄ64 ʦʙʨʘʟʦʚʘʥ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠʟ ʧʦ-

ʛʣʦʱʘʶʱʠʭ ʩʚʝʪ ʪʸʤʥʳʭ ʦʙʣʘʢʦʚ. ʊʸʤʥʳʡ ʧʳʣʝʚʦʡ 

ʢʦʤʧʣʝʢʩ ʚʳʜʝʣʷʝʪʩʷ ʥʘ ʷʨʢʦʤ ʬʦʥʝ ʮʝʥʪʨʘʣʴʥʦʡ 

ʦʙʣʘʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʦʟʘʜʠ ʥʝʛʦ. 

ɼʝʪʘʣʴʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ 

ʪʝʣʝʩʢʦʧʘ çʍʘʙʙʣè, ʧʦʢʘʟʘʣʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʙʣʘʩʪʝʡ ʟʚʝʟʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

çʧʦʨʘʭè ʤʝʞʜʫ ʪʸʤʥʳʤʠ ʪʫʯʘʤʠ ʧʳʣʠ. ʇʣʦʪʥʦʩʪʴ 

ʨʘʟʤʝʱʝʥʠʷ ʵʪʠʭ ʨʝʛʠʦʥʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ 

ʧʨʠ ʜʚʠʞʝʥʠʠ ʦʪ ʧʝʨʠʬʝʨʠʠ ʢ ʷʜʨʫ ʛʘʣʘʢʪʠʢʠ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ɺʦʢʫʣʝʨʫ ʦʧʨʝʜʝʣʠʪʴ ʝʸ ʪʠʧ ʢʘʢ SA(rs)ab 

ï ʩʧʠʨʘʣʴʥʳʡ. 

ɹʨʘʫʥ ʠ ʝʛʦ ʢʦʣʣʝʛʠ ʚ 1994 ʛʦʜʫ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ 

ʜʣʷ ʄ64 ʭʘʨʘʢʪʝʨʝʥ ʫʜʠʚʠʪʝʣʴʥʳʡ ʛʨʘʜʠʝʥʪ ʚ ʩʢʦ-

ʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʛʘʟʘ ʠ ʟʚʸʟʜ ʚʦʢʨʫʛ ʛʘʣʘʢʪʠʯʝʩʢʦʛʦ 

ʷʜʨʘ. ɺ ʩʘʤʦʤ ʜʝʣʝ, ʮʝʥʪʨʘʣʴʥʘʷ ʦʙʣʘʩʪʴ ʄ64 ʨʘ-

ʜʠʫʩʦʤ 3000 ʩʚʝʪʦʚʳʭ ʣʝʪ ʚʨʘʱʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝ-

ʥʠʠ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʶ ʚʨʘʱʝʥʠʷ 

ʦʢʨʘʠʥʥʳʭ ʦʙʣʘʩʪʝʡ. ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʝ ʨʘʡʦʥʳ 

ʟʚʝʟʜʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʢʘʢ ʨʘʟ ʚ ʟʦʥʝ ʠʥ-

ʚʝʨʩʠʠ ʚʨʘʱʝʥʠʷ ï ʧʨʦʤʝʞʫʪʢʝ ʰʠʨʠʥʦʡ 1500 ʩʚʝ-

ʪʦʚʳʭ ʣʝʪ, ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʟʚʸʟʜ ʚ ʢʦʪʦʨʦʤ ʠʟ-

ʤʝʥʷʝʪʩʷ ʩ +180 ʢʤ/ʩ ʜʦ -200 ʢʤ/ʩ. 

ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʵʪʦʡ ʥʝʦʙʳʯʥʦʡ ʢʠʥʝʤʘʪʠʢʠ ʧʦʢʘ 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʜʠʩʢʫʩʩʠʡ: ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʪʝ-

ʣʝʡ ʧʦʣʘʛʘʝʪ, ʯʪʦ ʄ64 ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʣʠʷ-

ʥʠʷ ʜʚʫʭ ʛʘʣʘʢʪʠʢ-ʩʧʫʪʥʠʢʦʚ; ʜʨʫʛʠʝ ʞʝ ʘʚʪʦʨʳ 

ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʠ ʦʜʠʥʦʯʥʘʷ ʛʘʣʘʢʪʠʢʘ ʤʦʞʝʪ ʨʦ-

ʜʠʪʴʩʷ ʩʦ ʩʪʦʣʴ ʥʝʦʙʳʯʥʳʤ ʚʨʘʱʝʥʠʝʤ. 

ʅʝʢʦʪʦʨʳʝ ʧʨʠʟʥʘʢʠ ʘʢʪʠʚʥʦʩʪʠ ʥʘʙʣʶʜʘʶʪʩʷ ʠ ʚ 

ʷʜʨʝ ʄ64. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʘʣʠʯʠʝ ʩʣʘʙʳʭ ʩʪʨʫʢ-

ʪʫʨ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʙʨʦʩʘʤʠ ʠʟ ʷʜʨʘ, ʧʦʟʚʦʣʠʣʦ 

ʦʪʥʝʩʪʠ ʦʙʲʝʢʪ ʢ ʩʝʡʬʝʨʪʦʚʩʢʠʤ ʛʘʣʘʢʪʠʢʘʤ. ʂʨʦʤʝ 

ʪʦʛʦ, ʄ64 ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʳʤ ʨʘʜʠʦʠʩʪʦʯʥʠʢʦʤ ʠ 

ʚʥʝʩʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʘʪʘʣʦʛʠ ʢʘʢ PKS 

1254+21. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʘʩʩʪʦʷʥʠʠ ʜʦ ʵʪʦʡ ʛʘʣʘʢʪʠʢʠ, 

ʢʦʪʦʨʘʷ ʫʜʘʣʷʝʪʩʷ ʦʪ ʥʘʩ ʩʦ ʩʢʦʨʦʩʪʴʶ 377 ʢʤ/ʩ, 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʝʨʝʩʤʘʪʨʠʚʘʣʦʩʴ. ʍʝʣʴʤʙʝʨʛ ʧʨʝʜ-

ʧʦʣʘʛʘʣ, ʯʪʦ ʄ64 ʦʪʥʦʩʠʪʩʷ ʢ ʩʢʦʧʣʝʥʠʶ ɼʝʚʳ ʠ 

ʦʪʩʪʦʠʪ ʦʪ ʥʘʩ ʥʘ 44 ʤʣʥ ʩʚʝʪʦʚʳʭ ʣʝʪ, ʥʦ ʙʦʣʝʝ 

ʧʦʟʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʢʨʘʪʠʣʠ ʵʪʦ ʯʠʩʣʦ ʜʦ 13,5 

ʤʣʥ ʩʚʝʪʦʚʳʭ ʣʝʪ. ɽʩʣʠ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʧʦ-

ʩʣʝʜʥʶʶ ʠ ʥʘʠʙʦʣʝʝ ʥʘʜʸʞʥʫʶ ʦʮʝʥʢʫ (18 ʤʣʥ 

ʩʚʝʪʦʚʳʭ ʣʝʪ), ʪʦ ʦʢʘʞʝʪʩʷ, ʯʪʦ ʄ64 ʨʘʩʧʦʣʦʞʝʥʘ 

ʚʪʨʦʝ ʙʣʠʞʝ, ʯʝʤ ʛʘʣʘʢʪʠʢʠ ʩʢʦʧʣʝʥʠʷ ɼʝʚʳ. NGC 

4789A ʚ 7,4ʦ ʚʦʩʪʦʯʥʝʝ ʷʚʣʷʝʪʩʷ ʬʠʟʠʯʝʩʢʠʤ ʩʧʫʪ-

ʥʠʢʦʤ ʄ64. ɺʦʢʫʣʝʨ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʵʪʠ ʜʚʝ ʛʘ-

ʣʘʢʪʠʢʠ ʬʦʨʤʠʨʫʶʪ ʥʝʙʦʣʴʰʫʶ ʦʙʦʩʦʙʣʝʥʥʫʶ 

ʛʨʫʧʧʫ ʚʤʝʩʪʝ ʩ ʄ94, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʦʧʦ-

ʩʪʘʚʠʤʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʥʘʩ. 

ʅʘʙʣʶʜʝʥʠʷ 

ʅʝʚʦʦʨʫʞʝʥʥʦʤʫ ʛʣʘʟʫ ʦʙʲʝʢʪ ʥʝ ʜʦʩʪʫʧʝʥ, ʘ ʚ ʙʠ-

ʥʦʢʣʴ 10ʭ50 ʄ64 ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʘ ʚ ʢʘʯʝ-

ʩʪʚʝ ʩʣʘʙʦʡ ʪʫʤʘʥʥʦʡ ʟʚʝʟʜʳ. ʅʝʙʦʣʴʰʠʝ 70-ʤʤ 

ʪʝʣʝʩʢʦʧʳ ʧʦʢʘʟʳʚʘʶʪ ʝʸ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʦʡ ʦʚʘʣʴ-

ʥʦʡ ʪʫʤʘʥʥʦʩʪʠ ʩ ʚʳʩʦʢʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʷʨʢʦ-

ʩʪʴʶ, ʥʦ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʜʝʪʘʣʝʡ. 

120-ʤʤ ʨʝʬʨʘʢʪʦʨ ʧʦʢʘʞʝʪ ʄ64 ʚʳʪʷʥʫʪʳʤ (ʩʦʦʪ-

ʥʦʰʝʥʠʝ ʩʪʦʨʦʥ 2:1) ʪʫʤʘʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʦ 

ʟʚʝʟʜʦʦʙʨʘʟʥʳʤ ʮʝʥʪʨʦʤ. ʊʸʤʥʦʝ ʧʷʪʥʦ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʦʝ ʢ ʩʝʚʝʨʫ ʦʪ ʷʜʨʘ, ʤʦʞʥʦ ʥʘʡʪʠ, ʝʩʣʠ ʥʝ-

ʩʢʦʣʴʢʦ ʧʦʚʳʩʠʪʴ ʫʚʝʣʠʯʝʥʠʝ. 

ʅʦ ʢʫʜʘ ʙʦʣʝ ʚʧʝʯʘʪʣʷʶʱʠʤ çʏʸʨʥʳʡ ʛʣʘʟè ʚʳʛʣʷ-

ʜʠʪ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʚ ʠʥʩʪʨʫʤʝʥʪʳ ʩ ʘʧʝʨʪʫʨʦʡ ʦʪ 

300-ʤʤ. ʇʳʣʝʚʳʝ ʦʙʣʘʢʘ ʧʨʠ ʵʪʦʤ ʧʨʠʥʠʤʘʶʪ 

ʬʦʨʤʫ ʩʝʨʧʘ ʠʣʠ ʙʘʥʘʥʘ ʠ ʦʢʨʫʞʘʶʪ ʷʨʢʦʝ ʦʚʘʣʴ-

ʥʦʝ 5ò ʷʜʨʦ ʩ ʩʝʚʝʨʘ, ʦʪʩʪʦʷ ʦʪ ʥʝʛʦ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 

ʧʦʨʷʜʢʘ 20ò. ʊʸʤʥʳʡ ʩʝʨʧ ʥʘʯʠʥʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝ-

ʥʠʠ ʈɸ = 110ʦ ʚ ʚʠʜʝ ʫʟʢʦʛʦ ʠ ʦʪʯʸʪʣʠʚʦʛʦ ʪʸʤʥʦʛʦ 

ʧʨʦʚʘʣʘ, ʟʘʪʝʤ ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʰʠʨʝ ʠ ʜʠʬʬʫʟʥʝʝ, 

ʧʦʢʘ, ʥʘʢʦʥʝʮ, ʥʝ ʠʩʯʝʟʘʝʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʈɸ = 0ʦ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʩʝʚʝʨʫ ʦʪ ʷʜʨʘ. ʅʘʨʫʞʥʳʡ ʢʨʘʡ 

çʛʣʘʟʘè ʚʝʩʴʤʘ ʷʨʦʢ ʠ ʦʙʨʘʟʫʝʪ ʜʠʬʬʫʟʥʦʝ ʢʦʣʴʮʦ 

ʨʘʟʤʝʨʦʤ 1,2ô x 0,8ô, ʚʳʪʷʥʫʪʦʝ ʚ ʈɸ = 115ʦ. ɼʘʣʝʝ 

ʩʣʝʜʫʝʪ ʝʱʸ ʙʦʣʝʝ ʜʠʬʬʫʟʥʘʷ ʪʸʤʥʘʷ ʟʦʥʘ, ʦʙʨʘʟʫ-

ʶʱʘʷ ʚʪʦʨʦʝ, ʚʥʝʰʥʝʝ ʢʦʣʴʮʦ ʨʘʟʤʝʨʘʤʠ 5,5ô x 2,2ô 

ʩ ʪʦʡ ʞʝ ʦʨʠʝʥʪʘʮʠʝʡ, ʯʪʦ ʠ ʚʥʫʪʨʝʥʥʝʝ. 

ʋʚʠʜʝʪʴ ʦʪʜʝʣʴʥʳʝ ʟʚʸʟʜʳ ʚ ʄ64 ʥʝ ʧʦʜ ʩʠʣʫ ʜʘʞʝ 

ʥʘʙʣʶʜʘʪʝʣʶ ʩ 600-ʤʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʘ ʚʦʪ ʩʘʤʘʷ 

ʷʨʢʘʷ ʟʚʝʟʜʘ ʧʝʨʝʜʥʝʛʦ ʬʦʥʘ (ʙʣʝʩʢʦʤ ʦʢʦʣʦ 15m), 

ʧʨʦʝʮʠʨʫʶʱʘʷ ʥʘ ʶʞʥʳʡ ʢʨʘʡ ʛʘʣʘʢʪʠʢʠ, ʚʠʜʥʘ 

ʫʞʝ ʚ 400-ʤʤ ʨʝʬʣʝʢʪʦʨ. 

ɸʜʘʧʪʠʨʦʚʘʥʥʳʡ ʧʝʨʝʚʦʜ ʢʥʠʛʠ: 

Stoyan R. et al. Atlas of the Messier 

Objects: Highlights of the Deep Sky ð 
Cambridge: Cambridge University Press, 

2008.  
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ɿʜʨʘʚʩʪʚʫʡʪʝ, ʉʚʝʪʣʘʥʘ. ʇʝʨʚʳʡ ʚʦʧʨʦʩ ʠʥʪʝʨ-

ʚʴʶ ʪʨʘʜʠʮʠʦʥʥʳʡ ï ʨʘʩʩʢʘʞʠʪʝ ʦʙ ʠʩʪʦʨʠʠ 

ʩʚʦʝʛʦ ʫʚʣʝʯʝʥʠʷ ʘʩʪʨʦʥʦʤʠʝʡ. ʂʘʢ ɺʳ ʧʦʥʷʣʠ, 

ʯʪʦ ɺʘʩ ʠʥʪʝʨʝʩʫʝʪ ʥʘʫʢʘ ʦ ʟʚʸʟʜʘʭ? ʕʪʦ ʜʣʷ 

ɺʘʩ ʤʝʯʪʘ ʜʝʪʩʪʚʘ ʠʣʠ ʞʝ ʥʝʯʪʦ ʙʦʣʝʝ ʦʩʤʳʩ-

ʣʝʥʥʦʝ, ʧʨʠʰʝʜʰʝʝ ʫʞʝ ʚ ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʝ? 

ɿʜʨʘʚʩʪʚʫʡʪʝ, ʅʠʢʦʣʘʡ. ɼʘ, ʵʪʦ ʫʚʣʝʯʝʥʠʝ ʚʦʟʥʠʢʣʦ 

ʩ ʜʝʪʩʪʚʘ. ʄʥʝ ʣʝʪ ʧʷʪʴ ʪʦʛʜʘ ʙʳʣʦ, ʢʦʛʜʘ ʤʝʥʷ ʩʪʘ-

ʣʦ ʪʷʥʫʪʴ ʚ ʘʩʪʨʦʥʦʤʠʶ. ʆʯʝʥʴ ʥʨʘʚʠʣʦʩʴ ʣʶʙʦ-

ʚʘʪʴʩʷ ʃʫʥʦʡ. ʉ ʪʦʛʦ ʤʦʤʝʥʪʘ ʠ ʜʥʷ ʥʝ ʧʨʦʭʦʜʠʣʦ, 

ʯʪʦʙʳ ʷ ʥʝ ʧʦʩʤʦʪʨʝʣʘ ʥʘ ʥʝʙʦ. 

ʂʘʢʠʝ ʦʙʣʘʩʪʠ ʘʩʪʨʦʥʦʤʠʠ ʠʥʪʝʨʝʩʫʶʪ ɺʘʩ 

ʙʦʣʴʰʝ ʚʩʝʛʦ? 

ʃʶʙʣʶ ʧʦʚʠʟʫʘʣʠʪʴ, ʥʘʯʘʣʘ ʧʦʪʠʭʦʥʴʢʫ ʦʩʚʘʠʚʘʪʴ 

ʘʩʪʨʦʬʦʪʦʛʨʘʬʠʶ. ʇʦʢʘ ʥʝ ʩʦʚʩʝʤ ʫʜʘʯʥʦ, ʥʦ, ʜʫ-

ʤʘʶ, ʯʪʦ ʩʦ ʚʨʝʤʝʥʝʤ ʚʩʝ ʧʦʣʫʯʠʪʩʷ. ʃʶʙʠʤʳʤ 

ʦʙʲʝʢʪʦʤ ʚʩʝʛʜʘ ʙʳʣ ʉʘʪʫʨʥ, ʤʦʡ ʬʘʚʦʨʠʪ ʩ ʜʝʪ-

ʩʪʚʘ. ʂʦʛʜʘ ʚʧʝʨʚʳʝ ʫʚʠʜʝʣʘ ʝʛʦ ʚ ʦʢʫʣʷʨ, ʥʦʩʠʣʘʩʴ 

ʚʦʢʨʫʛ ʪʝʣʝʩʢʦʧʘ ʠ ʦʪ ʨʘʜʦʩʪʠ ʚʠʟʞʘʣʘ: çɸ-ʘ-ʘ-ʘ-ʘ, 

ʷ ʥʘʰʣʘ ʉʘʪʫʨʥè. ʊʘʢ ʞʝ ʙʳʣʦ ʠ ʩ ʖʧʠʪʝʨʦʤ. ʊʝʤ 

ʙʦʣʝʝ, ʯʪʦ ʧʝʨʚʦʡ ʤʦʥʪʠʨʦʚʢʦʡ ʙʳʣʘ ʧʨʠʤʠʪʠʚʥʘʷ 

EQ-3-2. ʇʨʠʭʦʜʠʣʦʩʴ ʥʘʚʦʜʠʪʴʩʷ ʚʨʫʯʥʫʶ. ʇʦʟʞʝ 

ʦʥʘ ʙʳʣʘ ʟʘʤʝʥʝʥʘ ʥʘ CG-5 GT (Advanced GT). 

ʄʦʞʝʪʝ ʣʠ ɺʳ ʥʘʟʚʘʪʴ ʩʝʙʷ ʘʩʪʨʦʥʦʤʦʤ-

ʥʘʙʣʶʜʘʪʝʣʝʤ? ʂʘʢʠʤ ʙʳʣ ɺʘʰ ʧʝʨʚʳʡ ʠʥʩʪʨʫ-

ʤʝʥʪ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʚʝʟʜʥʦʛʦ ʥʝʙʘ? ʂʘʢʠʝ ʦʙʲ-

ʝʢʪʳ ʥʘʙʣʶʜʝʥʠʡ ɺʘʤ ʥʨʘʚʠʣʠʩʴ ʨʘʥʝʝ ʠ ʢʘʢʠʝ 

ʧʨʠʚʣʝʢʘʶʪ ʩʝʡʯʘʩ? 

ɼʘ, ʢʦʥʝʯʥʦ ʷ ʩʯʠʪʘʶ ʩʝʙʷ ʘʩʪʨʦʥʦʤʦʤ-

ʥʘʙʣʶʜʘʪʝʣʝʤ. ʂ ʩʦʞʘʣʝʥʠʶ ʨʝʜʢʦ ʫʜʘʝʪʩʷ ʧʦʥʘ-

ʙʣʶʜʘʪʴ, ʥʦ ʝʩʣʠ ʚʳʧʘʜʘʝʪ ʪʘʢʦʡ ʩʣʫʯʘʡ, ʩ ʫʜʦ-

ʚʦʣʴʩʪʚʠʝʤ ʫʝʟʞʘʶ ʥʘ ʥʘʙʣʶʜʝʥʠʷ ï ʯʘʱʝ ʚʩʝʛʦ, ʥʘ 

ʚʩʶ ʥʦʯʴ, ʜʦ ʩʘʤʦʛʦ ʫʪʨʘ. 

ʂʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʥʘʙʣʶʜʝʥʠʡ ʝʩʪʴ ʚ ɺʘ-

ʰʝʤ ʘʨʩʝʥʘʣʝ ʠ ʛʜʝ ʦʙʳʯʥʦ ɺʳ ʧʨʦʚʦʜʠʪʝ ʩʚʦʠ 

ʥʘʙʣʶʜʝʥʠʷ ï ʚ ʛʦʨʦʜʝ ʠʣʠ ʞʝ ʩʪʘʨʘʝʪʝʩʴ ʚʳʝʟ-

ʞʘʪʴ çʚ ʧʦʣʷè? 

ʄʦʡ ʧʝʨʚʳʡ ʠ ʧʦʢʘ ʝʜʠʥʩʪʚʝʥʥʳʡ ʪʝʣʝʩʢʦʧ, ʵʪʦ 

ʪʝʣʝʩʢʦʧ-ʨʝʬʣʝʢʪʦʨ SkyWatcher 150/750 ʥʘ ʤʦʥʪʠ-

ʨʦʚʢʝ CG-5 GT (Advanced GT). ʀʥʩʪʨʫʤʝʥʪ ʚʳʙʠ-

ʨʘʣʘ ʦʯʝʥʴ ʜʦʣʛʦ. ʅʝ ʩʦʚʩʝʤ ʧʦʥʠʤʘʣʘ, ʢʘʢʠʤ ʦʥ 

ʜʦʣʞʝʥ ʙʳʪʴ. ʉʧʘʩʠʙʦ ʤʦʝʤʫ ʦʯʝʥʴ ʭʦʨʦʰʝʤʫ ʜʨʫ-

ʛʫ, ʈʫʩʣʘʥʫ ʀʣʴʥʠʮʢʦʤʫ. ʆʥ ʧʦʤʦʛʘʣ ʤʥʝ ʚ ʚʳʙʦʨʝ 

ʪʝʣʝʩʢʦʧʘ, ʦʪʚʝʯʘʣ ʥʘ ʚʩʝ ʤʦʠ ʚʦʧʨʦʩʳ, ʧʦʜʩʢʘʟʳ-

ʚʘʣ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʶ ʝʱʝ ʦʙʟʘʚʝʩʪʠʩʴ ʪʨʫ-

ʙʦʡ ʩʠʩʪʝʤʳ ʐʤʠʜʪ-ʂʘʩʩʝʛʨʝʥ. ɺ ʦʩʪʘʣʴʥʦʤ ʤʦʡ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡ çʘʨʩʝʥʘʣè ʧʦʢʘ ʜʦʩʪʘʪʦʯʥʦ 

ʩʢʨʦʤʥʳʡ ï ʥʝʩʢʦʣʴʢʦ ʦʢʫʣʷʨʦʚ, ʣʠʥʟʘ ɹʘʨʣʦʫ, ʧʘ-

ʨʦʯʢʘ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʬʠʣʴʪʨʦʚ. ɼʣʷ ʘʩʪʨʦʬʦ-

ʪʦ ʠʩʧʦʣʴʟʫʶ ʢʘʤʝʨʫ Canon EOS 450D, ʚ ʙʫʜʫʱʝʤ 

ʧʣʘʥʠʨʫʶ ʟʘʤʝʥʠʪʴ ʝʸ ʢʘʤʝʨʦʡ ZWO 224. ʅʘʙʣʶ-

ʜʘʪʴ, ʢʦʥʝʯʥʦ, ʫʝʟʞʘʶ ʚ ʧʦʣʷ. ʊʘʢ ʢʘʢ ʚ ʛʦʨʦʜʝ ʥʝ-

ʚʦʟʤʦʞʥʦ ʥʠʯʝʛʦ ʧʦʩʤʦʪʨʝʪʴ. ʂʘʢ ʧʨʘʚʠʣʦ, ʫʝʟʞʘʶ 

ʟʘ 40-50 ʢʤ. 

ʉʢʘʞʠʪʝ, ʘ ʢʘʢ ʚʦʩʧʨʠʥʷʣʠ ɺʘʰʝ ʫʚʣʝʯʝʥʠʝ ʜʨʫ-

ʟʴʷ, ʧʦʜʨʫʛʠ, ʨʦʜʥʳʝ? ʇʦʜʜʝʨʞʘʣʠ ʦʥʠ ɺʘʩ ʠʣʠ 
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ʥʝʪ? ʀʥʪʝʨʝʩʫʶʪʩʷ ʣʠ ʦʥʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ 

ʪʝʤʘʪʠʢʦʡ ʠʣʠ ʞʝ ʩʯʠʪʘʶʪ ʝʸ ʯʝʤ-ʪʦ ʝʩʣʠ ʥʝ 

ʩʪʨʘʥʥʳʤ, ʪʦ, ʢʘʢ ʤʠʥʠʤʫʤ, ʜʘʣʸʢʠʤ ʦʪ ʜʝʣ 

ʤʠʨʩʢʠʭ? 

 

ʄʦʝ ʫʚʣʝʯʝʥʠʝ ʨʦʜʠʪʝʣʠ ʥʝ ʩʦʚʩʝʤ ʨʘʟʜʝʣʷʶʪ, ʜʨʫ-

ʟʴʷ ʪʦʞʝ. ʉʯʠʪʘʶʪ, ʯʪʦ ʵʪʦ ʟʘʥʷʪʠʝ ʥʝ ʜʣʷ ʜʝʚʫʰʢʠ. 

ʇʳʪʘʣʘʩʴ ʧʦʢʘʟʘʪʴ ʥʝʢʦʪʦʨʳʝ ʦʙʲʝʢʪʳ, ʠʤ ʥʝ ʠʥʪʝ-

ʨʝʩʥʦ. ʇʦʪʦʤ ʦʩʪʘʚʠʣʘ ʵʪʠ ʧʦʧʳʪʢʠ. 

ɽʩʪʴ ʣʠ ʫ ɺʘʩ ʢʘʢʘʷ-ʥʠʙʫʜʴ ʤʝʯʪʘ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʘʩʪʨʦʥʦʤʠʝʡ? 

ʄʝʯʪʘ, ʥʝʩʦʤʥʝʥʥʦ, ʝʩʪʴ. ʍʦʯʝʪʩʷ ʧʦʙʳʚʘʪʴ ʚ ʢʦʩ-

ʤʦʩʝ, ʭʦʪʷ ʙʳ ʨʘʟʦʯʝʢ ʧʨʦʢʘʪʠʪʴʩʷ ʥʘ ʄʂʉ. ʏʝʩʪʥʦ. 

ɽʱʝ ʥʘ ʃʫʥʝ ʚʩʝʛʜʘ ʭʦʪʝʣʦʩʴ ʧʦʙʳʚʘʪʴ. ʀʟ ʙʦʣʝʝ 

ʨʝʘʣʠʩʪʠʯʥʦʛʦ ï ʤʝʯʪʘʶ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʦʪʢʨʳʪʴ ʥʦ-

ʚʫʶ ʢʦʤʝʪʫ. 

 

ʊʘʢ ʩʣʦʞʠʣʦʩʴ, ʯʪʦ ʧʦʜʘʚʣʷʶʱʝʝ ʯʠʩʣʦ ʣʶʙʠ-

ʪʝʣʝʡ ʘʩʪʨʦʥʦʤʠʠ ï ʤʫʞʯʠʥʳ. ʀʩʧʳʪʳʚʘʣʠ ʣʠ 

ɺʳ ʢʘʢʠʝ-ʥʠʙʫʜʴ ʪʨʫʜʥʦʩʪʠ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʬʘʢ-

ʪʦʤ? 

ʅʝʪ, ʪʨʫʜʥʦʩʪʝʡ ʥʝ ʠʩʧʳʪʳʚʘʣʘ ʥʠ ʨʘʟʫ, ʥʘʦʙʦʨʦʪ. 

ɺʥʠʤʘʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʤʫʞʯʠʥ-ʘʩʪʨʦʥʦʤʦʚ. ʆʯʝʥʴ 

ʤʥʦʛʦ ʩʦʦʙʱʝʥʠʡ ʧʨʠʭʦʜʠʪ ʚ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ. ɺʩʝ 

ʧʨʝʜʣʘʛʘʶʪ ʧʦʤʦʱʴ, ʩ ʛʦʪʦʚʥʦʩʪʴʶ ʦʪʚʝʯʘʶʪ ʥʘ 

ʤʦʠ ʚʦʧʨʦʩʳ. ʏʘʩʪʦ ʧʦʩʪʫʧʘʶʪ ʧʨʠʛʣʘʰʝʥʠʷ ʥʘ 

ʘʩʪʨʦʚʳʝʟʜʳ, ʧʦʩʪʦʷʥʥʦ ʩʣʳʰʫ ʢʦʤʧʣʠʤʝʥʪʳ ʚ 

ʩʚʦʡ ʘʜʨʝʩ. ʏʝʩʪʥʦ, ʵʪʦ ʦʯʝʥʴ ʧʨʠʷʪʥʦ. 

ʂʩʪʘʪʠ... ʀʥʪʝʨʝʩʥʦ, ʘ ʜʝʚʫʰʢʝ / ʞʝʥʱʠʥʝ ʚʦ-

ʦʙʱʝ ʥʘʩʢʦʣʴʢʦ ʪʨʫʜʥʦ ʩ ʪʝʣʝʩʢʦʧʦʤ ʦʙʨʘʱʘʪʴ-

ʩʷ? ʅʝ ʪʷʞʝʣʦ ʯʠʩʪʦ ʬʠʟʠʯʝʩʢʠ? 

ʊʷʞʝʣʦ, ʢʦʥʝʯʥʦ. ʄʦʥʪʠʨʦʚʢʘ ʪʷʞʸʣʘʷ. ʇʣʶʩ ʷ ʝʸ 

ʨʘʟʙʠʨʘʶ: ʥʦʛʠ ʦʪʜʝʣʴʥʦ, ʧʨʦʪʠʚʦʚʝʩ ʦʪʜʝʣʴʥʦ, 

ʛʦʣʦʚʘ ʪʦʞʝ. ʇʦʢʘ ʚʩʝ ʚ ʢʫʯʫ ʩʦʙʝʨʝʰʴ... ɸ ʝʱʸ 

ʪʨʫʙʘ ʠ ʯʝʤʦʜʘʥʯʠʢ ʩ ʦʢʫʣʷʨʘʤʠé 

ʏʪʦ ʙʳ ɺʳ ʝʱʸ ʭʦʪʝʣʠ ʨʘʩʩʢʘʟʘʪʴ ʦ ʩʝʙʝ? ʄʦ-

ʞʝʪ ʙʳʪʴ, ʫ ɺʘʩ ʝʩʪʴ ʢʘʢʠʝ-ʥʠʙʫʜʴ ʭʦʙʙʠ, ʧʦ-

ʤʠʤʦ ʘʩʪʨʦʥʦʤʠʠ? ɽʩʣʠ ʥʝ ʪʨʫʜʥʦ, ʨʘʩʩʢʘʞʠʪʝ 

ʦ ʥʠʭ ʧʦʜʨʦʙʥʝʝ. 

ʇʦʤʠʤʦ ʘʩʪʨʦʥʦʤʠʠ ʷ ʫʚʣʝʢʘʶʩʴ ʩʪʨʝʣʴʙʦʡ. ʏʘ-

ʩʪʝʥʴʢʦ ʚʳʝʟʞʘʶ ʥʘ ʩʪʨʝʣʴʙʠʱʘ ʜʣʷ ʪʨʝʥʠʨʦʚʦʢ. ɺ 

ʘʨʩʝʥʘʣʝ ʧʦʢʘ ʯʪʦ ʠʤʝʝʪʩʷ ʩʢʨʦʤʥʘʷ ʊʊ-ʰʢʘ (ʊʦʢʘ-

ʨʝʚʘ). ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʶ ʢʫʧʠʪʴ ʙʣʦʯʥʳʡ 

ʘʨʙʘʣʝʪ ʠ ʚʠʥʪʦʚʢʫ. ʂʩʪʘʪʠ, ʤʦʷ ʤʘʤʘ ʚ ʤʦʣʦʜʦʩʪʠ 

ʟʘʥʠʤʘʣʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʧʦ ʩʪʨʝʣʴʙʝ ʧʦ ʈʦʩʪʦʚʫ ʠ 

ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʥʘ ʤʝʥʷ ʫʯʠʣʘ ʩʪʨʝʣʷʪʴ ʣʝʪ ʩ 

ʧʷʪʥʘʜʮʘʪʠ. 

ʂʘʢʦʚʳ ʙʫʜʫʪ ɺʘʰʠ ʧʦʞʝʣʘʥʠʷ ʯʠʪʘʪʝʣʷʤ 

ʞʫʨʥʘʣʘ çʅʝʙʦʩʚʦʜè? 

ʏʠʪʘʪʝʣʷʤ ʞʫʨʥʘʣʘ ʭʦʯʫ ʧʦʞʝʣʘʪʴ ʯʠʩʪʦʛʦ ʥʝʙʘ ʠ 

ʩʪʘʙʠʣʴʥʦʡ ʘʪʤʦʩʬʝʨʳ ʜʣʷ ʫʩʧʝʰʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. 

ʉʧʘʩʠʙʦ ɺʘʤ, ʉʚʝʪʣʘʥʘ! ɾʝʣʘʶ ɺʘʤ ʜʦʙʨʘ, ʭʦ-

ʨʦʰʝʛʦ ʥʘʩʪʨʦʝʥʠʷ ʠ, ʢʦʥʝʯʥʦ ʞʝ, ʧʨʠʷʪʥʳʭ ʠ 

ʨʝʟʫʣʴʪʘʪʠʚʥʳʭ ʥʘʙʣʶʜʝʥʠʡ! 

ʉʚʝʪʣʘʥʘ ʂʫʨʛʠʥʘ, ʣʶʙʠʪʝʣʴ ʘʩʪʨʦʥʦ-
ʤʠʠ, ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ 
 

ʉʧʝʮʠʘʣʴʥʦ ʜʣʷ ʞʫʨʥʘʣʘ çʅʝʙʦʩʚʦʜè 
 
ɹʝʩʝʜʦʚʘʣ ʅʠʢʦʣʘʡ ɼʸʤʠʥ 
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ʅʝ ʢʘʞʜʳʡ ʣʶʙʠʪʝʣʴ ʘʩʪʨʦʥʦʤʠʠ, ʧʨʦʞʠʚʘʶʱʠʡ ʚ 

ʛʦʨʦʜʝ, ʤʦʞʝʪ ʩʝʙʝ ʧʦʟʚʦʣʠʪʴ ʨʝʛʫʣʷʨʥʦ ʥʘʙʣʶʜʘʪʴ 

ʥʘ ʫʣʠʮʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʮʝʣʳʤ ʨʷʜʦʤ ʧʨʠʯʠʥ.  

ʅʘʧʨʠʤʝʨ, ʩ ʠʟʚʝʩʪʥʳʤʠ ʩʣʦʞʥʦʩʪʷʤʠ ʩ ʚʳʥʦʩʦʤ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʫʣʠʮʫ, ʩ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ ʝʛʦ ʟʘ 

ʛʦʨʦʜ, ʥʝʭʚʘʪʢʦʡ ʚʨʝʤʝʥʠ. ʇʦʵʪʦʤʫ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʟʘʛʦʨʦʜʥʳʡ ʚʳʝʟʜ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚ ʩʣʫʯʘʝ ʙʣʘʛʦ-

ʧʨʠʷʪʥʦʛʦ ʤʝʪʝʦʧʨʦʛʥʦʟʘ, ʛʘʨʘʥʪʠʨʫʶʱʝʛʦ ʭʦʪʷ ʙʳ 

ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʷʩʥʦʛʦ ʥʝʙʘ, ʯʪʦ ʥʝʯʘʩʪʦ ʙʳʚʘʝʪ ʚ 

ʫʩʣʦʚʠʷʭ ʢʣʠʤʘʪʘ ʩʨʝʜʥʝʡ ʧʦʣʦʩʳ ʈʦʩʩʠʠ. ʂ ʪʦʤʫ 

ʞʝ ʠʥʦʛʜʘ ʩʣʫʯʘʝʪʩʷ ʪʘʢ, ʯʪʦ ʧʨʦʛʥʦʟ ʭʦʪʷ ʠ ʥʝʙʣʘ-

ʛʦʧʨʠʷʪʥʳʡ, ʥʦ ʥʝʙʦ ʥʝʦʞʠʜʘʥʥʦ ʥʘ ʢʦʨʦʪʢʦʝ ʚʨʝ-

ʤʷ ʧʨʦʷʩʥʷʝʪʩʷ. ɺʳʝʟʞʘʪʴ ʟʘ ʛʦʨʦʜ ʣʠʙʦ ʚʳʥʦʩʠʪʴ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʘ ʫʣʠʮʫ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʩʤʳʩʣʘ ʥʝʪ, 

ʘ ʚʦʪ ʥʘʙʣʶʜʘʪʴ ʧʣʘʥʝʪʫ ʥʘ ʙʘʣʢʦʥʝ ʚʧʦʣʥʝ ʚʦʟ-

ʤʦʞʥʦ. 

ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʯʠʪʘʪʝʣʶ ʩʪʘʪʴʝ ʘʚʪʦʨ ʜʝʣʠʪʴʩʷ 

ʩʚʦʠʤ ʦʧʳʪʦʤ ʣʫʥʥʦ-ʧʣʘʥʝʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ 

ʤʦʩʢʦʚʩʢʦʤ ʙʘʣʢʦʥʝ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʦʧʳ-

ʪʘ ʚ ʩʪʘʪʴʝ ʷ ʜʘʶ ʥʝʢʦʪʦʨʳʝ ʩʦʚʝʪʳ, ʢʦʪʦ-

ʨʳʝ ʥʦʩʷʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʘʪʝʣʴ-

ʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʨʘʟʥʳʭ ʙʘʣʢʦ-

ʥʘʭ ʫʩʣʦʚʠʷ ʤʦʛʫʪ ʩʠʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ. 

ʆʩʥʦʚʥʦʝ, ʥʘ ʯʪʦ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘ-

ʥʠʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʣʫʥʥʦ-

ʧʣʘʥʝʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ - ʦʨʠʝʥʪʘʮʠʷ ʙʘʣ-

ʢʦʥʘ. ɼʣʷ ʞʠʪʝʣʷ ʩʝʚʝʨʥʳʭ ʰʠʨʦʪ, ʝʩʪʝ-

ʩʪʚʝʥʥʦ, ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʘ ʦʨʠʝʥʪʘʮʠʷ ʥʘ 

ʶʛ, ʥʦ ʪʘʢʞʝ ʚʧʦʣʥʝ ʩʦʡʜʝʪ, ʝʩʣʠ ʙʘʣʢʦʥ 

ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʚʦʩʪʦʢ ʠʣʠ ʟʘʧʘʜ. ʉʝʚʝʨ-

ʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʧʦ ʧʦʥʷʪʥʳʤ ʧʨʠʯʠʥʘʤ 

ʥʘʠʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʘ. ʊʘʢʞʝ ʚʘʞʥʦ, 

ʯʪʦʙʳ ʚʠʜʠʤʦʩʪʴ ʥʝʙʘ ʤʝʥʴʰʝ ʦʛʨʘʥʠʯʠ-

ʚʘʣʘʩʴ ʟʝʤʥʳʤʠ ʦʙʲʝʢʪʘʤʠ (ʜʦʤʘ, ʪʨʫʙʳ ʠ 

ʪ.ʜ.).  

ɸʩʪʨʦʢʣʠʤʘʪ ʠ ʛʘʙʘʨʠʪʳ ʙʘʣʢʦʥʘ ʷʚʣʷʶʪʩʷ 

ʛʣʘʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʠ ʚʳʙʦʨʝ ʠʥʩʪʨʫ-

ʤʝʥʪʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʩʣʦʞʥʦ ʟʘʨʘʥʝʝ ʩʧʨʦ-

ʛʥʦʟʠʨʦʚʘʪʴ ʘʩʪʨʦʢʣʠʤʘʪ ʥʘ ʢʦʥʢʨʝʪʥʦʤ 

ʙʘʣʢʦʥʝ, ʦʯʝʥʴ ʤʥʦʛʦʝ ʟʘʚʠʩʠʪ ʦʪ ʣʦʢʘʣʴ-

ʥʳʭ ʧʦʪʦʢʦʚ ʚʦʟʜʫʭʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʥʘʯʘʣʘ 

ʘʚʪʦʨ ʩʦʚʝʪʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʣʝʩʢʦʧ ʩ 

ʥʝʙʦʣʴʰʦʡ ʘʧʝʨʪʫʨʦʡ - ʦʪ 75 ʜʦ 100 ʤʤ. ʀ 

ʣʠʰʴ ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ 

ʘʩʪʨʦʢʣʠʤʘʪʘ ʫʚʝʣʠʯʠʚʘʪʴ ʘʧʝʨʪʫʨʫ. 

ɼʣʠʥʥʳʡ ʨʝʬʨʘʢʪʦʨ ʩ ʬʦʢʫʩʦʤ 1000 ʤʤ ʠ 

ʙʦʣʝʝ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʣʫʯʘʝ ʜʦ-

ʩʪʘʪʦʯʥʦʡ ʰʠʨʠʥʳ ʙʘʣʢʦʥʘ, ʥʦ ʜʘʞʝ ʚ ʪʘ-

ʢʦʤ ʩʣʫʯʘʝ ʥʘʙʣʶʜʝʥʠʷ ʃʫʥʳ ʠ ʧʣʘʥʝʪ ʧʨʠ 

ʙʦʣʴʰʦʡ ʚʳʩʦʪʝ ʙʫʜʫʪ ʟʘʪʨʫʜʥʝʥʳ ʠʟ-ʟʘ 

ʥʝʫʜʦʙʥʦʛʦ ʥʠʟʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʦʢʫʣʷʨʘ. 

ʅʘʣʠʯʠʝ ʦʩʪʝʢʣʝʥʠʷ ʥʘ ʙʘʣʢʦʥʝ ʢʨʘʡʥʝ 

ʞʝʣʘʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʭʨʘʥʠʪʴ ʪʝʣʝʩʢʦʧ, ʤʦʥʪʠʨʦʚʢʫ ʠ ʜʨʫʛʦʝ ʦʙʦʨʫʜʦʚʘ-

ʥʠʝ ʥʘ ʙʘʣʢʦʥʝ. ɺ ʦʩʪʝʢʣʝʥʠʠ ʞʝʣʘʪʝʣʴʥʦ ʦʩʪʘʚʣʷʪʴ 

ʱʝʣʠ, ʘ ʩʘʤ ʙʘʣʢʦʥ ʥʝ ʫʪʝʧʣʷʪʴ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ 

ʚʨʝʤʷ ʪʝʨʤʦʩʪʘʙʠʣʠʟʘʮʠʠ ʪʝʣʝʩʢʦʧʘ.  

ʉʣʝʜʫʝʪ ʦʩʚʦʙʦʜʠʪʴ ʙʘʣʢʦʥ ʦʪ ʣʠʰʥʠʭ ʚʝʱʝʡ, ʢʦ-

ʪʦʨʳʝ ʤʦʛʫʪ ʧʦʤʝʰʘʪʴ ʥʘʙʣʶʜʝʥʠʶ. ɽʩʣʠ ʛʘʙʘʨʠʪʳ 

ʙʘʣʢʦʥʘ ʧʦʟʚʦʣʷʶʪ, ʪʦ ʞʝʣʘʪʝʣʴʥʦ ʨʘʟʤʝʩʪʠʪʴ ʥʘ 

ʥʝʤ ʥʝʙʦʣʴʰʦʡ ʩʪʦʣʠʢ ʜʣʷ ʘʢʩʝʩʩʫʘʨʦʚ (ʦʢʫʣʷʨʳ, 

ʢʘʨʘʥʜʘʰʠ ʠ ʙʣʦʢʥʦʪ ʜʣʷ ʟʘʨʠʩʦʚʦʢ) ʠ ʩʢʣʘʜʥʦʡ 

ʩʪʫʣ ʜʣʷ ʫʜʦʙʩʪʚʘ ʥʘʙʣʶʜʝʥʠʡ.  

ʄʦʡ ʙʘʣʢʦʥ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ, ʩʦʩʝʜʥʠʝ 

ʜʦʤʘ ʥʝʩʠʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʶʪ ʦʙʟʦʨ. ɺ ʦʩʪʝʢʣʝʥʠʠ 

ʠʤʝʶʪʩʷ ʱʝʣʠ ʨʘʟʤʝʨʦʤ ʜʦ 5 ʤʤ, ʙʘʣʢʦʥ ʥʝ ʫʪʝʧ-

ʣʝʥ. ʇʦʩʢʦʣʴʢʫ ʷ ʥʝ ʙʳʣ ʫʚʝʨʝʥ ʚ ʘʩʪʨʦʢʣʠʤʘʪʝ 

ʩʚʦʝʛʦ ʙʘʣʢʦʥʘ ʠ ʚ ʫʜʦʙʩʪʚʝ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʥʝʤ ʩ 

ʛʘʙʘʨʠʪʥʳʤ ʪʝʣʝʩʢʦʧʦʤ, ʪʦ ʚ ʥʘʯʘʣʝ 2011 ʛʦʜʘ ʷ 

ʧʨʠʦʙʨʝʣ ʢʦʤʧʘʢʪʥʳʡ ʨʝʬʨʘʢʪʦʨ-ʘʭʨʦʤʘʪ ʊɸʃ-75R 

ʩ ʜʠʘʤʝʪʨʦʤ ʦʙʲʝʢʪʠʚʘ 75 ʤʤ ʠ ʬʦʢʫʩʥʳʤ ʨʘʩʩʪʦʷ-

ʥʠʝʤ 600 ʤʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʢʦʣʦʥʥʝ.                                                                               
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ʅʘʙʣʶʜʝʥʠʷ ʚ ʵʪʦʪ ʥʝʙʦʣʴʰʦʡ ʨʝʬʨʘʢʪʦʨ ʙʳʣʠ 

ʦʯʝʥʴ ʨʝʟʫʣʴʪʘʪʠʚʥʳ. ɸʪʤʦʩʬʝʨʥʳʝ ʫʩʣʦʚʠʷ ʧʦʯʪʠ 

ʚʩʝʛʜʘ ʧʦʟʚʦʣʷʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʝ 100ʭ, 

ʥʝʩʢʦʣʴʢʦ ʨʝʞʝ 150ʭ ʠ ʧʨʠ ʦʪʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

200ʭ. ʄʥʝ ʫʜʘʣʦʩʴ ʥʘʙʣʶʜʘʪʴ ʩʣʝʜʫʶʱʝʝ: 

¶ ʥʘ ʖʧʠʪʝʨʝ: ɹʦʣʴʰʦʝ ʂʨʘʩʥʦʝ ʇʷʪʥʦ, ʥʝ-
ʩʢʦʣʴʢʦ ʧʦʣʦʩ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚ ʥʠʭ, ʬʝ-

ʩʪʦʥʳ, ʧʦʪʝʤʥʝʥʠʷ ʧʦʣʷʨʥʳʭ ʦʙʣʘʩʪʝʡ, ʪʝ-

ʥʠ ʩʧʫʪʥʠʢʦʚ ʖʧʠʪʝʨʘ ʥʘ ʜʠʩʢʝ ʧʣʘʥʝʪʳ, 

ʜʠʩʢʠ ʩʧʫʪʥʠʢʦʚ, ʢʨʘʩʥʦʚʘʪʳʡ ʦʪʪʝʥʦʢ 

ʩʧʫʪʥʠʢʘ ʖʧʠʪʝʨʘ ʀʦ; 

¶ ʥʘ ʄʘʨʩʝ ʨʘʟʤʝʨʦʤ 9ò: ʧʦʣʷʨʥʳʝ ʰʘʧʢʠ, 
ɹʦʣʴʰʦʡ ʉʳʨʪ, ɸʮʠʜʘʣʠʡʩʢʦʝ ʤʦʨʝ, ʧʨʠ 

ʫʛʣʦʚʦʤ ʨʘʟʤʝʨʝ ʄʘʨʩʘ 4ò ʟʘʤʝʪʥʘ ʬʘʟʘ; 

¶ ʥʘ ʉʘʪʫʨʥʝ: ʢʦʣʴʮʦ ʉʘʪʫʨʥʘ, ʱʝʣʴ ʂʘʩʩʠʥʠ 
ʚ ʚʠʜʝ ʧʦʪʝʤʥʝʥʠʷ ʚ ʫʰʢʘʭ, ʨʘʟʥʦʩʪʴ ʮʚʝ-

ʪʦʚʳʭ ʦʪʪʝʥʢʦʚ ʥʘ ʜʠʩʢʝ ʧʣʘʥʝʪʳ; 

¶ ʬʘʟʳ ɺʝʥʝʨʳ ʠ ʄʝʨʢʫʨʠʷ;  

¶ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʝʪʘʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʃʫʥʳ. 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʧʳʪʘ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʪʝʣʝʩʢʦʧʘ ʊɸʃ-75R ʚʝʩʥʦʡ 2012 ʛʦʜʘ ʷ ʧʨʠʦʙʨʝʣ 

ʨʝʬʨʘʢʪʦʨ-ʘʧʦʭʨʦʤʘʪ ʊɸʃ-125-

ɸʧʦʣʘʨ ʩ ʜʠʘʤʝʪʨʦʤ ʦʙʲʝʢʪʠʚʘ 125 

ʤʤ ʥʘ ʤʦʥʪʠʨʦʚʢʝ ʄʊ-3ʉ, ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʡ ʥʘ ʪʨʝʥʦʛʝ (ʩʤ. ʨʠʩʫʥʦʢ 1). 

ɺʠʜʥʦ, ʯʪʦ ʜʘʞʝ ʥʘ ʤʦʝʤ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʰʠʨʦʢʦʤ ʙʘʣʢʦʥʝ ʜʣʠʥʥʘʷ 

ʪʨʫʙʘ ʪʝʣʝʩʢʦʧʘ ʧʦʤʝʱʘʝʪʩʷ ʙʝʟ 

ʟʘʧʘʩʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʥʝʫʜʦʙʩʪʚʫ 

ʥʘʙʣʶʜʝʥʠʷ ʃʫʥʳ ʠ ʧʣʘʥʝʪ ʚ ʩʣʫʯʘʝ 

ʠʭ ʙʦʣʴʰʦʡ ʚʳʩʦʪʳ ʥʘʜ ʛʦʨʠʟʦʥ-

ʪʦʤ.  

ʆʧʳʪ ʥʘʙʣʶʜʝʥʠʡ ʚ ʊɸʃ-125-

ɸʧʦʣʘʨ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʘʣʢʦʥʥʘʷ ʘʪ-

ʤʦʩʬʝʨʘ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʥʦʩʪʴʶ ʨʝʘʣʠʟʦʚʘʪʴ ʚʩʝ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʷ 

ʥʘʯʠʥʘʶ ʥʘʙʣʶʜʝʥʠʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

150ʭ ʠ, ʝʩʣʠ ʘʪʤʦʩʬʝʨʘ ʧʦʟʚʦʣʷʝʪ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʦʚʦʞʫ ʫʚʝʣʠʯʝ-

ʥʠʷ ʜʦ 188ʭ ʠ 235ʭ.  

ɺ ʊɸʃ-125-ɸʧʦʣʘʨ ʧʨʠ ʩʧʦʢʦʡʥʦʡ 

ʘʪʤʦʩʬʝʨʝ ʚʠʜʥʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʙʦʣʴʰʝʡ ʜʝʪʘʣʝʡ ʥʘ ʃʫʥʝ ʠ ʧʣʘʥʝ-

ʪʘʭ, ʯʝʤ ʚ ʊɸʃ-75R. ʀʥʦʛʜʘ, ʦʩʦ-

ʙʝʥʥʦ ʚʝʩʥʦʡ, ʘʪʤʦʩʬʝʨʥʳʝ ʫʩʣʦʚʠʷ 

ʙʳʚʘʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʭʦʨʦʰʠʤʠ, 

ʚ ʥʝʢʦʪʦʨʳʝ ʥʦʯʠ ʫʜʘʚʘʣʦʩʴ ʧʨʠ 

ʥʘʙʣʶʜʝʥʠʠ ʖʧʠʪʝʨʘ (ʢʦʪʦʨʳʡ ʚ 

2013-2016 ʛʦʜʘʭ ʢʫʣʴʤʠʥʠʨʦʚʘʣ ʥʘ 

ʙʦʣʴʰʦʡ ʚʳʩʦʪʝ ʥʘʜ ʛʦʨʠʟʦʥʪʦʤ 

ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʡ ʧʦʣʦʩʳ 

ʈʦʩʩʠʠ) ʷ ʠʩʧʦʣʴʟʦʚʘʣ ʫʚʝʣʠʯʝʥʠʷ 

ʜʦ 313ʭ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʙʳʣʦ ʟʘʤʝʪʥʦ ʚʣʠʷʥʠʝ ʧʦʪʦʢʦʚ 

ʚʦʟʜʫʭʘ.  

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʤʥʝ ʫʜʘʚʘʣʦʩʴ ʚʠ-

ʜʝʪʴ ʥʘ ʖʧʠʪʝʨʝ (ʥʝ ʦʜʥʦʚʨʝʤʝʥ-

ʥʦ): ɹʦʣʴʰʦʝ ʂʨʘʩʥʦʝ ʇʷʪʥʦ, ʧʷʪʴ-ʰʝʩʪʴ ʧʦʣʦʩ ʩ 

ʭʦʨʦʰʦ ʟʘʤʝʪʥʳʤʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʷʤʠ, ʬʝʩʪʦʥʳ, 

ʠʣʣʶʤʠʥʘʪʦʨʳ, ʚʠʭʨʠ ʚ ʘʪʤʦʩʬʝʨʝ ʧʣʘʥʝʪʳ, ʧʦ-

ʪʝʤʥʝʥʠʷ ʧʦʣʷʨʥʳʭ ʦʙʣʘʩʪʝʡ, ʪʝʥʠ ʩʧʫʪʥʠʢʦʚ 

ʖʧʠʪʝʨʘ ʥʘ ʜʠʩʢʝ ʧʣʘʥʝʪʳ, ʜʠʩʢʠ ʩʧʫʪʥʠʢʦʚ. ʉʜʝ-

ʣʘʥʥʘʷ ʤʥʦʡ ʩ ʧʦʤʦʱʴʶ ʢʘʤʝʨʳ QHY5L-II -C ʬʦʪʦ-

ʛʨʘʬʠʷ ʖʧʠʪʝʨʘ (ʩʤ. ʨʠʩʫʥʦʢ 2) ʧʦʢʘʟʳʚʘʝʪ ʚʠʜ 

ʜʠʩʢʘ ʧʣʘʥʝʪʳ ʧʨʠ ʦʪʣʠʯʥʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʫʩʣʦʚʠ-

ʷʭ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʄʘʨʩ ʠ ʉʘʪʫʨʥ ʚ 2013-2016 ʛʦʜʘʭ 

ʢʫʣʴʤʠʥʠʨʦʚʘʣʠ ʥʝʚʳʩʦʢʦ ʥʘʜ ʛʦʨʠʟʦʥʪʦʤ, ʧʦʵʪʦ-

ʤʫ ʧʨʠ ʠʭ ʥʘʙʣʶʜʝʥʠʷʭ ʧʦʪʦʢʠ ʚʦʟʜʫʭʘ ʩʢʘʟʳʚʘ-

ʣʠʩʴ ʟʘʤʝʪʥʦ ʩʠʣʴʥʝʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʥʦʛʜʘ ʷ ʤʦʛ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʝ 235ʭ ʠ ʥʘʙʣʶʜʘʣ: 

¶ ʥʘ ʄʘʨʩʝ ʚ ʧʝʨʠʦʜ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ: ʧʦʣʷʨ-
ʥʳʝ ʰʘʧʢʠ, ʪʦʥʢʫʶ ʪʝʤʥʫʶ ʢʘʡʤʫ ʚʦʢʨʫʛ 

ʦʜʥʦʡ ʠʟ ʥʠʭ, ɹʦʣʴʰʦʡ ʉʳʨʪ, ɸʮʠʜʘʣʠʡ-

ʩʢʦʝ ʤʦʨʝ ʠ ʜʨʫʛʠʝ ʢʨʫʧʥʳʝ ʜʝʪʘʣʠ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪʳ, ʩʠʷʥʠʝ ʩʥʝʛʘ ʠ ʦʙʣʘʢʦʚ 

ʥʘ ʛʦʨʝ ʆʣʠʤʧ; 

¶ ʥʘ ʉʘʪʫʨʥʝ: ʢʦʣʴʮʦ ʉʘʪʫʨʥʘ, ʱʝʣʴ ʂʘʩʩʠʥʠ 
ʚ ʚʠʜʝ ʯʝʨʥʦʡ ʧʦʣʦʩʳ, ʟʘʤʳʢʘʝʤʦʡ ʧʦ ʚʩʝ-

ʤʫ ʢʦʣʴʮʫ, ʨʘʟʥʦʩʪʴ ʮʚʝʪʦʚʳʭ ʦʪʪʝʥʢʦʚ ʥʘ 

ʜʠʩʢʝ ʧʣʘʥʝʪʳ; 
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¶ ʬʘʟʳ ɺʝʥʝʨʳ ʠ ʄʝʨʢʫʨʠʷ;  

¶ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʝʪʘʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʃʫʥʳ. 

ʅʘ ʤʦʡ ʚʟʛʣʷʜ, ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʙʘʣʢʦʥʘ 125-ʤʤ ʠʥʩʪʨʫʤʝʥʪʘ ʚʧʦʣʥʝ ʜʦ-

ʩʪʘʪʦʯʥʦ. ʃʠʰʴ ʚ ʩʣʫʯʘʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʭʦʨʦʰʝʛʦ 

ʘʩʪʨʦʢʣʠʤʘʪʘ ʣʠʙʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʬʦʪʦʛʨʘʬʠ-

ʯʝʩʢʠʭ ʮʝʣʝʡ ʠʤʝʝʪ ʩʤʳʩʣ ʧʦʢʫʧʢʘ ʙʦʣʝʝ ʢʨʫʧʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʘʧʝʨʪʫʨʦʡ 180 ʤʤ ʠ ʙʦʣʝʝ ʜʣʷ ʙʘʣ-

ʢʦʥʘ.  

ɺ ʢʦʥʮʝ 2015 ʛʦʜʘ ʷ ʧʨʠʦʙʨʝʣ ʪʝʣʝʩʢʦʧ ʩʠʩʪʝʤʳ 

ʂʣʝʚʮʦʚʘ ʊɸʃ-200ʂ ʩ ʜʠʘʤʝʪʨʦʤ ʦʙʲʝʢʪʠʚʘ 200 

ʤʤ. ʊʨʫʙʘ ʪʝʣʝʩʢʦʧʘ ʦʢʘʟʘʣʦʩʴ ʦʯʝʥʴ ʢʦʤʧʘʢʪʥʦʡ ʠ 

ʙʦʣʝʝ ʫʜʦʙʥʦʡ ʚ ʙʘʣʢʦʥʥʳʡ ʫʩʣʦʚʠʷʭ (ʩʤ. ʨʠʩʫʥʦʢ 

3), ʯʝʤ ʊɸʃ-125-ɸʧʦʣʘʨ. ʂ ʩʦʞʘʣʝʥʠʶ, ʦʧʳʪ ʢʘʢ 

ʚʠʟʫʘʣʴʥʳʭ ʪʘʢ ʠ ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʩ 

ʪʝʣʝʩʢʦʧʦʤ ʊɸʃ-200ʂ ʫ ʤʝʥʷ ʥʝʙʦʣʴʰʦʡ, ʦʜʥʘʢʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʚʳʚʦʜʳ ʩʜʝʣʘʪʴ ʤʦʞʥʦ. ɿʘ ʯʝʪʳʨʝ 

ʤʝʩʷʮʘ ʨʝʛʫʣʷʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʘʪʤʦʩʬʝʨʘ ʧʦʢʘ ʥʝ 

ʧʦʟʚʦʣʠʣʘ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʫʚʝʣʠʯʝʥʠʝ ʙʦʣʝʝ 200ʭ. ʇʦ-

ʭʦʞʝ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ 

ʚʦʟʤʦʞʥʦʩʪʠ 200-ʤʤ ʪʝʣʝ-

ʩʢʦʧʘ ʧʨʠ ʚʠʟʫʘʣʴʥʳʭ 

ʥʘʙʣʶʜʝʥʠʷʭ ʥʘ ʙʘʣʢʦʥʝ 

ʙʫʜʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʪʨʫʜ-

ʥʦ.  

ʀʩʭʦʜʷ ʠʟ ʩʚʦʝʛʦ ʦʧʳʪʘ, ʷ 

ʤʦʛʫ ʜʘʪʴ ʩʣʝʜʫʶʱʝʝ ʨʝ-

ʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ 

ʙʘʣʢʦʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʙʘʣ-

ʢʦʥʝ: 

¶ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʢʦʤʧʘʢʪʥʳʡ ʠʥ-

ʩʪʨʫʤʝʥʪ ʘʧʝʨʪʫʨʦʡ 

ʜʦ 150 ʤʤ, ʚʧʦʣʥʝ 

ʧʦʜʦʡʜʝʪ ʨʝʬʨʘʢʪʦʨ 

ʦʪ 75 ʜʦ 120 ʤʤ ʠ 

ʬʦʢʫʩʦʤ ʥʝ ʙʦʣʝʝ 

750 ʤʤ, ʣʫʯʰʝ ʘʧʦ-

ʭʨʦʤʘʪ ʜʣʷ ʧʦʣʫʯʝ-

ʥʠʷ ʥʝʦʢʨʘʰʝʥʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʣʠʙʦ 

ʢʦʤʧʘʢʪʥʳʡ ʟʝʨ-

ʢʘʣʴʥʦ-ʣʠʥʟʦʚʳʡ 

ʪʝʣʝʩʢʦʧ ʩʠʩʪʝʤ 

ʄʘʢʩʫʪʦʚʘ, ʂʣʝʚʮʦ-

ʚʘ ʠʣʠ ʐʤʠʜʪʘ-

ʂʘʩʩʝʛʨʝʥʘ; 

¶ ʜʣʷ ʫʜʦʙʩʪʚʘ 

ʥʘʙʣʶʜʝʥʠʡ ʧʨʠ 

ʙʦʣʴʰʠʭ ʫʚʝʣʠʯʝ-

ʥʠʷʭ ʞʝʣʘʪʝʣʴʥʦ 

ʥʘʣʠʯʠʝ ʯʘʩʦʚʦʛʦ 

ʧʨʠʚʦʜʘ; 

¶ ʪʝʣʝʩʢʦʧ ʩʣʝʜʫʝʪ 

ʨʘʩʧʦʣʦʞʠʪʴ ʥʘ ʜʦ-

ʩʪʘʪʦʯʥʦʡ ʚʳʩʦʪʳ 

ʢʦʣʦʥʥʝ ʣʠʙʦ ʥʘ 

ʪʨʝʥʦʛʝ; 

¶ ʟʘ ʯʘʩ ʜʦ ʥʘʯʘʣʘ ʥʘʙʣʶʜʝʥʠʡ ʩʣʝʜʫʝʪ ʚʳʥʝ-

ʩʪʠ ʪʝʣʝʩʢʦʧ ʥʘ ʫʣʠʮʫ ʠʣʠ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʪʝʣʝʩʢʦʧ ʭʨʘʥʠʪʴʩʷ ʥʘ ʟʘʩʪʝʢʣʝʥʥʦʤ ʙʘʣ-

ʢʦʥʝ, ʦʪʢʨʳʪʴ ʦʢʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʨ-

ʤʦʩʪʘʙʠʣʠʟʘʮʠʠ ʠʥʩʪʨʫʤʝʥʪʘ; 

¶ ʧʨʠ ʥʘʣʠʯʠʠ ʯʘʩʦʚʦʛʦ ʧʨʠʚʦʜʘ ʚʧʦʣʥʝ 

ʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʠʤʠ, 

ʥʦ ʢʘʯʝʩʪʚʝʥʥʦ ʩʜʝʣʘʥʥʳʤʠ ʦʢʫʣʷʨʘʤʠ ʩʠ-

ʩʪʝʤ ʂʝʣʴʥʝʨʘ, ʇʣʝʩʩʣʘ ʠ ʦʨʪʦʩʢʦʧʠʯʝʩʢʠʤ 

ʩ ʥʝʰʠʨʦʢʠʤ ʧʦʣʝʤ ʟʨʝʥʠʷ, ʚʳʥʦʩ ʟʨʘʯʢʘ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʧʫʪʝʤ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʙʦʣʝʝ ʜʣʠʥʥʦʬʦʢʫʩʥʦʛʦ ʦʢʫʣʷʨʘ ʩ 

ʣʠʥʟʦʡ ɹʘʨʣʦʫ. 

 

   
ɸʣʝʢʩʘʥʜʨ ɸʥʦʭʠʥ, ʣʶʙʠʪʝʣʴ ʘʩʪʨʦʥʦʤʠʠ,  
ʛ. ʄʦʩʢʚʘ 
 

ʉʧʝʮʠʘʣʴʥʦ ʜʣʷ ʞʫʨʥʘʣʘ çʅʝʙʦʩʚʦʜè 
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ʃʶʙʠʪʝʣʴʩʢʘʷ ʘʩʪʨʦʥʦʤʠʷ ʚ ʂʅɼʈ 

 

 
 

ʃʠʜʝʨ ʂʅɼʈ ʦʩʫʱʝʩʪʚʣʷʝʪ ʪʝʭʥʠʯʝʩʢʫʶ ʵʢʩʧʝʨ-

ʪʠʟʫ ʥʦʚʝʡʰʝʛʦ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʙʠʥʦʢʣʷ ʩʠʩʪʝ-

ʤʳ ɺʝʣʠʢʦʛʦ ʈʫʢʦʚʦʜʠʪʝʣʷ ʂʅɼʈ ʪʦʚʘʨʠʱʘ ʂʠʤ 

ʏʝʥ ʀʨʘ.  

 

ɺ ʂʦʨʝʡʩʢʦʡ ʅʘʨʦʜʥʦ-ɼʝʤʦʢʨʘʪʠʯʝʩʢʦʡ ʈʝʩʧʫʙʣʠ-

ʢʝ ʢʘʞʜʳʡ ʯʝʪʚʝʨʪʳʡ ʞʠʪʝʣʴ ʫʚʣʝʢʘʝʪʩʷ ʣʶʙʠʪʝʣʴ-

ʩʢʦʡ ʘʩʪʨʦʥʦʤʠʝʡ. ʇʨʠʤʝʨ ʨʦʜʥʦʤʫ ʥʘʨʦʜʫ ʧʦʜʘʝʪ 

ɺʝʣʠʢʠʡ ʅʘʩʣʝʜʥʠʢ, ɺʝʨʭʦʚʥʳʡ ɻʣʘʚʥʦʢʦʤʘʥʜʫʶ-

ʱʠʡ, ʇʝʨʚʳʡ ʩʝʢʨʝʪʘʨʴ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʦʤʠʪʝʪʘ 

ʊʨʫʜʦʚʦʡ ʧʘʨʪʠʠ ʂʦʨʝʠ ʂʠʤ ʏʝʥ ʓʥ. ʀʩʧʦʣʴʟʫʷ 

ʪʝʣʝʩʢʦʧ ʦʩʦʙʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʡ ʙʳʣ ʠʟʦʙʨʝʪʝʥ ʠ 

ʠʟʛʦʪʦʚʣʝʥ ʚ ʦʛʥʝ ʚʦʡʥʳ ʩ ʘʤʝʨʠʢʘʥʩʢʠʤʠ ʠʤʧʝʨʠ-

ʘʣʠʩʪʘʤʠ ɺʝʣʠʢʠʤ ɺʦʞʜʝʤ ʪʦʚʘʨʠʱʝʤ ʂʠʤ ʀʨ ʉʝ-

ʥʦʤ, ʚʥʫʢ ɺʝʣʠʢʦʛʦ ɺʦʞʜʷ ʝʞʝʜʥʝʚʥʦ ʫʜʝʣʷʝʪ ʧʦʣ-

ʯʘʩʘ ʥʘʙʣʶʜʝʥʠʶ ʥʝʙʘ. ʂʦʨʝʡʩʢʠʡ ʥʘʨʦʜ ʚ ʝʜʠʥʦʤ 

ʧʦʨʳʚʝ ʧʦʜʭʚʘʪʠʣ ʠʥʠʮʠʘʪʠʚʫ ʩʚʦʝʛʦ ʨʫʢʦʚʦʜʠʪʝ-

ʣʷ. ʇʦʩʣʝ ʪʨʫʜʦʚʦʡ ʚʘʭʪʳ ʢʦʨʝʡʮʳ ʩʦʙʠʨʘʶʪʩʷ ʥʘ 

ʛʣʘʚʥʳʭ ʧʣʦʱʘʜʷʭ ʛʦʨʦʜʦʚ ʠ ʩʝʣ ʠ ʩʤʦʪʨʷʪ ʥʘ ʥʝʙʦ 

ʚ ʪʝʣʝʩʢʦʧʳ, ʧʦʜʟʦʨʥʳʝ ʪʨʫʙʳ ʠ ʙʠʥʦʢʣʠ, ʥʝʚʟʠʨʘʷ 

ʥʘ ʜʦʞʜʴ, ʩʥʝʛ ʠʣʠ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ. ʋʯʠʪʝʣʴʥʠʮʘ 

ʢʦʨʝʡʩʢʦʛʦ ʷʟʳʢʘ ʦʜʥʦʡ ʠʟ ʰʢʦʣ ʇʭʝʥʴʷʥʘ ʉʦ ɽʥ 

ɼʫʥ ʧʦʩʪʘʚʠʣʘ ʨʝʢʦʨʜ, ʥʘʙʣʶʜʘʷ ʉʦʣʥʮʝ ʚ ʪʝʣʝʩʢʦʧ 

ʙʝʟ ʟʘʱʠʪʥʦʛʦ ʬʠʣʴʪʨʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʯʘʩʦʚ. 

çɻʣʷʜʷ ʥʘ ʉʦʣʥʮʝ, ʷ ʚʠʞʫ ʩʚʝʪʣʳʡ ʣʠʢ ʥʘʰʝʛʦ ɺʝ-

ʣʠʢʦʛʦ ʅʘʩʣʝʜʥʠʢʘ ʪʦʚʘʨʠʱʘ ʂʠʤ ʏʝʥ ʓʥʘè, ï ʩʢʘ-

ʟʘʣʘ ʉʦ ɽʥ ɼʫʥ ʚ ʠʥʪʝʨʚʴʶ ʛʘʟʝʪʝ. 

 

 
ʅʘ ʧʨʝʜʩʪʦʷʱʝʤ VII  ʉʲʝʟʜʝ ʊʨʫʜʦʚʦʡ ʧʘʨʪʠʠ ʂʦ-

ʨʝʠ ʩʨʝʜʠ ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʦʚ ʙʫʜʝʪ ʦʙʩʫʞʜʘʪʴʩʷ 

ʪʝʤʘ ʚʩʝʦʙʱʝʡ ʘʩʪʨʦʥʦʤʠʟʘʮʠʠ ʂʅɼʈ ʚ ʨʘʤʢʘʭ 

ʨʘʟʚʠʪʠʷ ʠʜʝʡ ʯʫʯʭʝ. ɺʝʣʠʢʠʡ ʅʘʩʣʝʜʥʠʢ ʂʠʤ ʏʝʥ 

ʓʥ ʧʨʝʜʣʘʛʘʝʪ ʫʚʝʣʠʯʠʪʴ ʜʦʣʶ ʣʶʙʠʪʝʣʝʡ ʘʩʪʨʦ-

ʥʦʤʠʠ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ ʜʦ ʩʪʘ ʧʨʦʮʝʥʪʦʚ, 

ʚʢʣʶʯʘʷ ʤʣʘʜʝʥʮʝʚ ʠ ʛʣʫʙʦʢʠʭ ʩʪʘʨʠʢʦʚ. ɼʣʷ ʵʪʦʛʦ 

ʢʦʨʝʡʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʦʙʝʱʘʝʪ ʥʘʣʘʜʠʪʴ ʚʳ-

ʧʫʩʢ ʩʧʝʮʠʘʣʴʥʦʡ ʧʘʨʪʠʠ ʪʝʣʝʩʢʦʧʦʚ ʩʠʩʪʝʤʳ ʪʦ-

ʚʘʨʠʱʘ ʂʠʤ ʀʨ ʉʝʥʘ. 

 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʣʶʙʠʪʝʣʴʩʢʦʡ ʘʩʪʨʦʥʦ-

ʤʠʠ ʥʘ ʦʩʪʨʦʚʝ ʂʝʨʛʝʣʝʥ 

 

 
 

ɸʨʭʠʧʝʣʘʛ ʂʝʨʛʝʣʝʥ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʀʥʜʠʡʩʢʦʛʦ 

ʦʢʝʘʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʜʣʷ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʤʝʩʪʦʤ ʥʘ ɿʝʤʣʝ. 

ʗʩʥʳʭ ʥʦʯʝʡ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʜʦ 362 ʚ ʛʦʜʫ. ʅʝʫʜʠ-

ʚʠʪʝʣʴʥʦ, ʯʪʦ ʣʶʙʠʪʝʣʠ ʘʩʪʨʦʥʦʤʠʠ ʠ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʳ ʙʦʣʴʰʠʤ ʧʦʪʦʢʦʤ ʝʜʫʪ ʥʘ ʘʨʭʠʧʝʣʘʛ ʩ ʮʝʣʴʶ 

ʥʘʙʣʶʜʝʥʠʡ ʠ ʬʦʪʦʚʠʜʝʦʩʲʝʤʦʢ. 

 

 
 

ʇʦ ʧʨʦʛʥʦʟʘʤ ʩʠʥʦʧʪʠʢʦʚ ʧʦʛʦʜʘ ʥʘ ʦʩʪʨʦʚʝ ʂʝʨ-

ʛʝʣʝʥ ʚ ʙʣʠʞʘʡʰʠʝ ʜʥʠ ʦʞʠʜʘʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʷʩʥʦʡ ʠ ʩʫʭʦʡ. 

 

ʕʪʦʪ ʧʦʪʦʢ ʥʝ ʚʳʟʳʚʘʝʪ ʥʝʫʜʦʙʩʪʚʘ ʜʣʷ ʤʝʩʪʥʳʭ 

ʞʠʪʝʣʝʡ. ʉʢʦʨʝʝ ʥʘʦʙʦʨʦʪ. ɹʣʘʛʦʜʘʨʷ ʧʨʠʝʟʞʠʤ, 

ʢʝʨʛʝʣʝʥʮʳ ʥʘʯʘʣʠ ʘʢʪʠʚʥʦ ʧʨʠʦʙʱʘʪʴʩʷ ʢ ʪʘʡʥʘʤ 

ʠ ʢʨʘʩʦʪʘʤ ɺʩʝʣʝʥʥʦʡ. ɺ ʇʦʨʪ-ʦ-ʌʨʘʥʩʵ, ʩʪʦʣʠʮʝ 
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ʘʨʭʠʧʝʣʘʛʘ, ʥʝʜʘʚʥʦ ʙʳʣ ʦʪʢʨʳʪ ʛʠʧʝʨʤʘʨʢʝʪ 

çʇʝʥʛʫʵʥ ʆʣʴè (çɻʣʘʟ ʧʠʥʛʚʠʥʘè) ʧʦ ʧʨʦʜʘʞʝ ʣʶ-

ʙʠʪʝʣʴʩʢʦʡ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʦʧʪʠʢʠ, ʩʘʤʳʡ ʙʦʣʴ-

ʰʦʡ ʧʦʜʦʙʥʳʡ ʤʘʛʘʟʠʥ ʚ ʶʞʥʦʤ ʧʦʣʫʰʘʨʠʠ. ʊʦʚʘ-

ʨʳ ʤʘʛʘʟʠʥʘ ʧʦʣʴʟʫʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʩʧʨʦʩʦʤ. 

ʆʩʦʙʝʥʥʦ ʮʝʥʷʪʩʷ ʪʝʣʝʩʢʦʧʳ ʊɸʃ-9000, ʃʆʄʆ-

ʂʦʤʧʘʢʪ ʠ ʌʕɼ-ʄʠʢʨʦʥ-666. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʞʠʪʝʣʠ ʦʩʪʨʦʚʘ ʫʩʠʣʝʥʥʦ ʛʦʪʦʚʷʪʩʷ ʢ ʥʘʙʣʶʜʝʥʠʷʤ 

ʧʨʝʜʩʪʦʷʱʝʛʦ 1 ʩʝʥʪʷʙʨʷ 2016 ʛʦʜʘ ʯʘʩʪʥʦʛʦ ʩʦʣ-

ʥʝʯʥʦʛʦ ʟʘʪʤʝʥʠʷ. ʇʦ ʵʪʦʤʫ ʩʣʫʯʘʶ ʛʠʧʝʨʤʘʨʢʝʪ 

ʫʞʝ ʪʨʠ ʨʘʟʘ ʦʙʥʦʚʣʷʣ ʩʚʦʡ ʘʩʩʦʨʪʠʤʝʥʪ. ʊʘʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʢʝʨʛʝʣʝʥʩʢʠʭ ʣʶʙʠʪʝʣʝʡ ʘʩʪʨʦʥʦʤʠʠ 

ʧʦʟʚʦʣʷʝʪ ʥʘʜʝʷʪʴʩʷ ʥʘ ʢʨʫʧʥʳʝ ʦʪʢʨʳʪʠʷ ʚʦ ʚʨʝʤʷ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘʪʤʝʥʠʷ. 

 

ʅʘʙʣʶʜʝʥʠʷ ʧʦʢʨʳʪʠʷ ʄʘʨʩʦʤ ɺʝʥʝʨʳ 31 ʜʝ-

ʢʘʙʨʷ 2015 ʛʦʜʘ. 

 

 
 

ɺ ʥʦʯʴ ʩ 31 ʜʝʢʘʙʨʷ 2015 ʛʦʜʘ ʥʘ 1 ʷʥʚʘʨʷ 2016 ʛʦʜʘ 

ʧʨʦʠʟʦʰʣʦ ʯʨʝʟʚʳʯʘʡʥʦ ʨʝʜʢʦʝ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʝ 

ʷʚʣʝʥʠʝ ï ʚʠʟʫʘʣʴʥʦʝ ʧʦʢʨʳʪʠʝ ʧʣʘʥʝʪʳ ɺʝʥʝʨʳ 

ʧʣʘʥʝʪʦʡ ʄʘʨʩ. ʇʦʜʦʙʥʳʝ ʩʦʙʳʪʠʷ ʩʣʫʯʘʶʪʩʷ ʥʝ 

ʯʘʱʝ ʦʜʥʦʛʦ ʨʘʟʘ ʚ ʪʳʩʷʯʝʣʝʪʠʝ, ʥʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʞʠʪʝʣʷʤ ʈʦʩʩʠʠ, ʦʩʦʙʝʥʥʦ ʝʝ ʎʝʥʪʨʘʣʴʥʦ-

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ, ʧʦʚʝʟʣʦ ʚʜʚʦʡʥʝ. ʂʨʦʤʝ ʩʦʝʜʠ-

ʥʝʥʠʷ ʩ ʧʦʢʨʳʪʠʝʤ ʨʦʩʩʠʷʥʝ ʩʤʦʛʣʠ ʥʘʙʣʶʜʘʪʴ 

ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʧʨʦʣʝʪ ʄʂʉ ʠ ʢʦʨʘʙʣʷ çɺʦʩʪʦʢ-6è 

ʨʷʜʦʤ ʩ ʧʣʘʥʝʪʘʤʠ. 

 

ʇʣʦʱʘʜʢʠ ʜʣʷ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʠ ʨʘʟʚʝʨʥʫʪʳ ʚ ʥʦ-

ʚʦʛʦʜʥʶʶ ʥʦʯʴ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʩʪʨʘʥʳ. ʂ ʧʦ-

ʢʨʳʪʠʶ ʧʨʠʯʘʩʪʠʣʠʩʴ ʞʠʪʝʣʠ ʀʚʘʥʦʚʩʢʦʡ, ɺʣʘʜʠ-

ʤʠʨʩʢʦʡ, ʂʦʩʪʨʦʤʩʢʦʡ ʠ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʝʡ, ʘ 

ʪʘʢʞʝ ɽʚʨʝʡʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ. 

 

ʗʩʥʘʷ ʧʦʛʦʜʘ ʠ ʣʝʛʢʠʡ ʤʦʨʦʟʝʮ ʙʣʘʛʦʧʨʠʷʪʩʪʚʦʚʘʣʠ 

ʥʘʙʣʶʜʝʥʠʷʤ. ɺ 23:55 ʧʦ ʤʦʩʢʦʚʩʢʦʤʫ ʚʨʝʤʝʥʠ ʜʚʝ 

ʧʣʘʥʝʪʳ ʥʘʯʘʣʠ ʩʙʣʠʞʘʪʴʩʷ. ɽʱʝ ʚʝʯʝʨʦʤ ʫʛʣʦʚʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʩʦʩʪʘʚʣʷʣʦ ʦʢʦʣʦ 2 ʛʨʘʜʫ-

ʩʦʚ, ʦʜʥʘʢʦ ʙʣʠʞʝ ʢ ʧʦʣʫʥʦʯʠ ʩʦʢʨʘʪʠʣʦʩʴ ʜʦ 30 

ʤʠʥʫʪ. ʄʥʦʛʠʝ ʦʪʤʝʯʘʣʠ ʩʢʘʯʢʦʦʙʨʘʟʥʦʩʪʴ ʩʦʢʨʘ-

ʱʝʥʠʷ, ʥʦ ʥʝʢʦʪʦʨʳʝ, ʦʩʦʙʦ ʚʥʠʤʘʪʝʣʴʥʳʝ ʥʘʙʣʶ-

ʜʘʪʝʣʠ, ʟʘʤʝʪʠʣʠ, ʯʪʦ ʧʣʘʥʝʪʳ ʜʚʦʷʪʩʷ. ʉ ʙʦʝʤ ʢʫ-

ʨʘʥʪʦʚ ʥʘ ʥʝʙʝ ʧʦʷʚʠʣʘʩʴ ʢʨʘʩʥʦ-ʙʝʣʦ-ʩʠʥʷʷ ʷʨʢʘʷ 

ʟʚʝʟʜʘ ʚʝʣʠʯʠʥʦʡ ʤʠʥʫʩ 8m. ʕʪʦ ʥʘʢʦʥʝʮ-ʪʦ ʧʨʦ-

ʠʟʦʰʣʦ ʜʦʣʛʦʞʜʘʥʥʦʝ ʧʦʢʨʳʪʠʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʯʠ-

ʩʪʦʝ ʥʝʙʦ ʠ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʦʪʜʝʣʴʥʳʝ ʩʫʝ-

ʚʝʨʥʳʝ ʥʘʙʣʶʜʘʪʝʣʠ ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʚʠʜʷʪ ʚ ʥʝʙʝ 

ʥʦʚʫʶ ʵʤʙʣʝʤʫ ʈʦʩʩʠʡʩʢʦʡ ɸʨʤʠʠ, ʧʨʝʜʚʝʱʘʶ-

ʱʫʶ ʥʘʧʨʷʞʝʥʠʝ ʚ ʤʠʨʦʚʦʡ ʧʦʣʠʪʠʢʝ. ʑʝʣʯʢʠ 

ʩʤʘʨʪʬʦʥʥʳʭ ʪʘʯ-ʩʢʨʠʥʦʚ ʠ ʟʘʪʚʦʨʦʚ ʚʠʜʝʦʢʘʤʝʨ 

ʩʦʧʨʦʚʦʞʜʘʣʠ ʬʠʢʩʘʮʠʶ ʨʝʜʢʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʷʚʣʝʥʠʷ ʨʦʩʩʠʷʥʘʤʠ. ɺʝʜʴ ʯʘʱʝ ʧʨʦʠʩʭʦʜʠʪ ʩʦʚʩʝʤ 

ʥʘʦʙʦʨʦʪ ï ɺʝʥʝʨʘ ʧʦʢʨʳʚʘʝʪ ʄʘʨʩ. ʅʦ ʦʥʦ ʥʝ ʚʳ-

ʛʣʷʜʠʪ ʩʪʦʣʴ ʵʬʬʝʢʪʥʦ. 

 

ɹʣʠʞʝ ʢ ʯʘʩʫ ʥʦʯʠ ʤʥʦʛʠʝ ʩʪʘʣʠ ʦʪʤʝʯʘʪʴ ʷʚʥʦʝ 

ʫʜʚʦʝʥʠʝ ʧʣʘʥʝʪ. ʅʝʢʦʪʦʨʳʝ ʩʦʦʙʱʘʣʠ ʦʙ ʫʯʝʪʚʝ-

ʨʝʥʠʠ. ʅʦ ʪʘʢʦʡ ʦʧʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʟʘʚʠʩʠʪ ʦʪ ʯʠ-

ʩʪʦʪʳ ʠ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʢʦʪʦʨʳʤʠ ʚ 

ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. 

 

ʅʝʟʘʜʦʣʛʦ ʜʦ ʚʦʩʭʦʜʘ ʩʦʣʥʮʘ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʥʝ-

ʦʙʳʯʥʦʝ ʩʥʠʞʝʥʠʝ ʷʨʢʦʩʪʠ ʧʣʘʥʝʪ. ɺʠʜʠʤʦ, ʩʦʣ-

ʥʝʯʥʳʡ ʩʚʝʪ ʚʩʝ-ʪʘʢʠ ʨʘʩʩʝʠʚʘʝʪʩʷ ʚ ʟʝʤʥʦʡ ʘʪʤʦ-

ʩʬʝʨʝ ʠ ʟʘʛʣʫʰʘʝʪ ʩʚʝʪ ʟʚʝʟʜ ʠ ʧʣʘʥʝʪ. ʅʦ ʵʪʦ 

ʫʪʚʝʨʞʜʝʥʠʝ ʜʦ ʩʠʭ ʧʦʨ ʚʳʟʳʚʘʝʪ ʩʧʦʨʳ ʚ ʥʘʫʯʥʦʤ 

ʤʠʨʝ. ʉʦʙʨʘʥʥʳʝ ʚʦ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʡ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʩʥʠʤʢʠ ʧʦʟʚʦʣʷʪ ʪʦʯʥʝʝ ʫʩʪʘ-

ʥʦʚʠʪʴ ʩʦʩʪʘʚ ʚʝʥʝʨʠʘʥʩʢʦʡ ʘʪʤʦʩʬʝʨʳ ʠ ʨʘʟʤʝʨʳ 

ʚʫʣʢʘʥʘ ʆʣʠʤʧ ʥʘ ʄʘʨʩʝ. ʉʣʝʜʫʶʱʝʝ ʧʦʜʦʙʥʦʝ 

ʩʦʙʳʪʠʝ ʧʨʦʠʟʦʡʜʝʪ ʪʦʣʴʢʦ 23 ʬʝʚʨʘʣʷ 3016 ʛʦʜʘ. 

 

ʉ ʧʨʦʩʪʦʨʦʚ ʘʩʪʨʦʨʫʥʝʪʘé 

 

ʗ ʤʝʩʷʮ ʪʦʤʫ ʩʪʦʷʣ ʚʦʟʣʝ ʤʝʪʨʦ ʚʝʯʝʨʦʤ ʠ ʞʜʘʣ 

ʤʘʨʰʨʫʪʢʫ, ʠ ʚ ʂʠʝʚʝ ʙʳʣʦ ʙʝʟʙʘʰʝʥʥʦʝ ʣʫʥʥʦʝ 

ʟʘʪʤʝʥʠʝ, ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʪʦ ʧʦʷʚʣʷʣʘʩʴ ʢʦʨʦʥʘ ʪʦ 

ʩʧʘʜʘʣʘ, ʢʦʛʜʘ ʨʘʟ ʥʘ ʪʨʝʪʠʡ ʥʘʯʘʣʘ ʧʨʦʩʪʫʧʘʪʴ ʚ 

ʢʦʪʦʨʳʡ ʨʘʟ ʢʦʨʦʥʘ, ʧʦʷʚʠʣʦʩʴ ʙʨʠʣʴʷʥʪʦʚʦʝ ʣʫʥ-

ʥʦʝ ʢʦʣʴʮʦ, ʠ ʧʦʜʲʝʭʘʣʘ ʤʘʨʰʨʫʪʢʘ, ʭʦʪʷ ʤʥʝ ʣʠʯ-

ʥʦ ʙʳʣʦ ʠʥʪʝʨʝʩʥʦ ʩʢʦʣʴʢʦ ʨʘʟ ʠ ʧʦ ʢʘʢʦʡ ʧʨʠʯʠʥʝ 

ʢʦʨʦʥʘ ʪʦ ʧʦʷʚʣʷʣʘʩʴ ʪʦ ʩʧʘʜʘʣʘ, ʪʘʢʞʝ ʙʳʣʦ 

ʠʥʪʝʨʝʩʥʦ ʯʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʩ ʙʨʠʣʴʷʥʪʦʚʳʤ ʢʦʣʴ-

ʮʦʤ, ʦʥʦ ʚʦʟʨʘʩʪʘʣʦ ʩʪʘʙʠʣʴʥʦ, ʠʣʠ ʟʘʛʦʨʘʣʦʩʴ ʠ 

ʫʛʘʩʘʣʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ʀ ʪʫʪ ʧʦʜʲʝʭʘʣʘ ʝʱʝ ʦʜʥʘ 

ʤʘʨʰʨʫʪʢʘ, ʥʦ ʧʦʯʝʤʫ-ʪʦ ʩ ʢʨʘʩʥʳʤ ʢʨʝʩʪʦʤ ʥʘ 

ʙʦʢʦʚʦʡ ʯʘʩʪʠ ʠ ʩʠʥʝʡ ʤʠʛʘʣʢʦʡ ʥʘʚʝʨʭʫ ʀʟ ʥʝʝ 

ʚʳʰʣʠ ʜʚʦʝ ʚ ʙʝʣʦʤ ʠ ʩ ʥʦʩʠʣʢʘʤʠ. ʆʥʠ ʧʦʣʦʞʠʣʠ 

ʤʝʥʷ ʥʘ ʥʦʩʠʣʢʠ ʠ ʩ ʧʦʤʦʱʴʶ ʩʝʢʩʪʘʥʪʘ ʦʧʨʝʜʝʣʠ-

ʣʠ ʫʛʦʣ, ʥʘ ʢʦʪʨʳʡ ʥʘʜʦ ʧʦʜʥʷʪʴ ʥʦʩʠʣʢʠ, ʯʪʦʙʳ 

ʤʦʙʠʣʘ ʦʢʘʟʘʣʘʩʴ ʚ ʘʜʝʢʚʘʪʥʦʡ ʧʦʟʠʮʠʠ ʩ ʙʨʠʣʣʠ-

ʘʥʪʦʚʳʤ ʢʦʣʴʮʦʤ ʣʫʥʥʦʛʦ ʟʘʪʤʝʥʠʷ. ʇʨʠ ʚʩʝʤ ʧʨʠ 

ʵʪʦʤ ʣʘʟʝʨʥʳʡ ʦʪʨʘʞʘʪʝʣʴ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ 

ʃʫʥʝ ʘʤʝʨʠʢʘʥʩʢʠʤʠ ʘʩʪʨʦʥʘʚʪʘʤʠ, ʘʢʪʫʘʣʠʟʠʨʦ-

ʚʘʣ ʩʚʝʪʦʚʦʡ ʧʫʯʦʢ ʣʫʥʥʦʛʦ ʘʣʴʙʝʜʦ, ʧʨʠ ʧʝʨʝʥʦʩʝ 

ʚʝʢʪʦʨʘ ʪʷʛʠ ʠʟ ʪʦʯʢʠ ʚʩʝʣʝʥʥʦʡ, ʛʜʝ ʦʥʦ ʫʛʘʩʘʣʦ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ʂʦʨʦʥʘ ʚ ʜʘʥʥʦʝ ʟʘʪʤʝʥʠʝ ʙʳʣʘ ʵʣ-

ʣʠʧʪʠʯʥʦʡ ʩ ʵʢʩʮʝʥʪʨʠʩʪʝʪʦʤ, ʨʘʚʥʳʤ ʵʢʩʮʝʥ-

ʪʨʠʩʠʪʝʪʫ ʣʫʥʥʦʡ ʦʨʙʠʪʳ, ʥʦ ʙʣʘʛʦʜʘʨʷ ʛʨʘʚʠʪʘ-

ʮʠʦʥʥʦʤʫ ʵʬʬʝʢʪʫ ʕʡʥʰʪʝʡʥʘ, ʠʩʢʨʠʚʣʝʥʥʳʝ ʯʝʪ-

ʢʠ ɹʝʡʣʠ ʚʩʝ ʞʝ ʧʨʦʙʠʣʠʩʴ ʩʢʚʦʟʴ ʢʦʨʦʥʫ, ʠʦʥʠʟʠ-

ʨʦʚʘʚ ʧʨʠ ʵʪʦʤ ʙʨʠʣʣʠʘʥʪʦʚʦʝ ʢʦʣʴʮʦ, ʆʪʩʶʜʘ 

ʚʦʟʥʠʢʣʦ ʩʚʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʧʨʠʥʷʪʦ ʤʥʦʶ ʟʘ 

ʧʨʦʩʪʫʧʘʶʱʠʝ ʣʫʥʥʳʝ ʣʠʙʨʘʮʠʠ, ʧʨʠ ʧʦʤʦʱʠ ʢʦ-

ʪʦʨʳʭ ʘʜʝʢʚʘʪʥʦ-ʘʢʪʫʘʣʠʟʨʦʚʘʥʥʦʝ ʠʦʥʠʟʠʨʦʚʘʥ-

ʥʦʝ ʠʟʣʫʯʝʥʠʝ ʥʝʡʪʨʘʣʴʥʦʛʦ ʚʦʜʦʨʦʜʘ ʧʨʠʜʘʣʦ ʟʘ-

ʪʤʝʥʠʶ ʢʨʘʩʥʦʚʘʪʳʡ ʦʪʪʝʥʦʢ, ʯʪʦ ʧʦ ʰʢʘʣʝ 

ɼʘʥʞʦʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʤ, ʯʪʦ ʣʠʰʴ ʥʝʤʥʦ-

ʛʠʤ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʜʚʠʛʘ ʣʫʥʥʦʡ ʧʦʯʚʳ ʠʟ-ʟʘ ʜʘʚ-

ʣʝʥʠʷ ʥʘ ʥʝʝ ʟʝʤʥʦʡ ʪʝʥʠ ʧʦ ʰʢʘʣʝ ʈʠʭʪʝʨʘ. ɹʦʣʝʝ 

ʧʦʜʨʦʙʥʳʡ ʦʪʯʝʪ ʙʳʣ ʥʘʧʠʩʘʥ ʚ ʧʘʣʘʪʝ ʥʦʤʝʨ 6, 

ʢʫʜʘ ʤʝʥʷ ʧʨʠʚʝʟʣʠ ʥʘ ʤʘʨʰʨʫʪʢʝ ʩ ʩʠʥʝʡ 

ʤʠʛʘʣʢʦʡ. 

ʉʝʨʛʝʡ ɹʝʣʷʢʦʚ, ʣʶʙʠʪʝʣʴ ʘʩʪʨʦʥʦʤʠʠ,  
ʛ. ʀʚʘʥʦʚʦ 
 

ʉʧʝʮʠʘʣʴʥʦ ʜʣʷ ʞʫʨʥʘʣʘ çʅʝʙʦʩʚʦʜè 



18  ˚̆̂̏̒̃̏̅ Τ ψȟ φτυϊ 
 

 

 
 

ʇʨʠʚʝʪʩʪʚʫʶ ʫʚʘʞʘʝʤʳʭ ʯʠʪʘʪʝʣʝʡ ʘʩʪʨʦʥʦʤʠʯʝ-

ʩʢʦʛʦ ʞʫʨʥʘʣʘ çʅʝʙʦʩʚʦʜè! 

 

ʈʘʟʨʝʰʠʪʝ ʚʘʤ ʨʘʩʩʢʘʟʘʪʴ, ʢʘʢ ʦʩʝʥʴʶ 2015 ʛʦʜʘ ʤʳ 

ʧʦʩʝʪʠʣʠ ʇʘʚʣʦʜʘʨʩʢʠʡ ɼʚʦʨʝʮ ʰʢʦʣʴʥʠʢʦʚ, ʛʜʝ 

ʝʩʪʴ ʘʩʪʨʦʥʦʤʠʯʝʩʢʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ ʠ ʧʣʘʥʝʪʘʨʠʡ. 

ɸ ʟʘʚʝʜʫʝʪ ʪʘʤʦʰʥʝʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʘʩʪʨʦʥʦʤʠʠ 

ʈʘʜʯʝʥʢʦ ɺʠʪʘʣʠʡ ɸʥʘʪʦʣʴʝʚʠʯ. ʕʪʦ ʥʘʰ ʣʶʙʠʪʝʣʴ 

ʘʩʪʨʦʥʦʤʠʠ ʠʟ ʇʘʚʣʦʜʘʨʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʛʣʘʚʥʳʭ ʥʘʰʠʭ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʭ 

ʩʣʸʪʦʚ ʠ ʠʜʝʡʥʳʤ ʚʜʦʭʥʦʚʠʪʝʣʝʤ ʥʘʨʷʜʫ ʩ ʥʘʰʠʤ 

ʖʨʠʝʤ ɸʥʘʪʦʣʴʝʚʠʯʝʤ, ʣʶʙʠʪʝʣʝʤ ʘʩʪʨʦʥʦʤʠʠ ʠʟ 

ɸʩʪʘʥʳ. 

 

 
 

ɸʩʪʘʥʫ ʠ ʇʘʚʣʦʜʘʨ ʨʘʟʜʝʣʷʝʪ ʥʝʤʥʦʛʠʤ ʙʦʣʝʝ 400 

ʢʠʣʦʤʝʪʨʦʚ. ʉʝʡʯʘʩ ʠʜʸʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʦʚʨʝʤʝʥ-

ʥʦʛʦ ʘʚʪʦʙʘʥʘ, ʠ ʜʦʨʦʛʘ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʤʦʥʪʝ. ʇʦ-

ʵʪʦʤʫ ʤʳ ʨʝʰʠʣʠ ʚʳʝʭʘʪʴ ʩ ʙʦʣʴʰʠʤ ʟʘʧʘʩʦʤ, ʪʘʢ 

ʢʘʢ ʨʘʩʩʯʠʪʳʚʘʣʠ ʥʘ ʨʘʟʙʠʪʫʶ ʜʦʨʦʛʫ ʥʝ ʤʝʥʝʝ 

ʩʝʤʠ ʯʘʩʦʚ ʚʨʝʤʝʥʠ. 

 

ɺ ʜʦʨʦʛʫ ʤʳ ʚʳʝʭʘʣʠ ʩʫʙʙʦʪʥʠʤ ʫʪʨʦʤ ʚ 7 ʯʘʩʦʚ 30 

ʤʠʥʫʪ. ɺʩʶ ʥʦʯʴ ʰʸʣ ʜʦʞʜʴ ʚʧʝʨʝʤʝʞʢʫ ʩ ʤʦʢʨʳʤ 

ʩʥʝʛʦʤ. ʅʘ ʫʣʠʮʝ ʙʳʣʦ ʤʥʦʞʝʩʪʚʦ ʣʫʞ, ʛʨʷʟʠ. ɹʳʣʦ 

ʤʨʘʯʥʦ ʠ ʩʳʨʦ. 

 

ɼʦʨʦʛʘ ʩʝʡʯʘʩ ʦʯʝʥʴ ʩʠʣʴʥʦ ʨʘʟʙʠʪʘ, ʠ ʦʥʘ ʧʦʣʥʦ-

ʩʪʴʶ ʫʙʠʚʘʝʪ ʚʩʸ ʞʝʣʘʥʠʝ ʝʭʘʪʴ ʧʦ ʥʝʡ. ʅʦ ʥʘʰʝ 

ʞʝʣʘʥʠʝ ʧʦʩʝʪʠʪʴ ʧʘʚʣʦʜʘʨʩʢʫʶ ʦʙʩʝʨʚʘʪʦʨʠʶ ʠ 

ʚʩʪʨʝʪʠʪʴ ɺʠʪʘʣʠʷ ʙʳʣʦ ʝʱʸ ʩʠʣʴʥʝʝ! ʀ ʤʳ ʥʝ ʪʦ, 

ʯʪʦ ʧʦʞʘʣʝʣʠ, ʤʳ ʙʳʣʠ ʦʯʝʥʴ ʨʘʜʳ, ʯʪʦ ʩʲʝʟʜʠʣʠ. 

ʆʥʦ ʪʦʛʦ ʩʪʦʠʣʦ! 

 

 
 

ʅʦ ʨʘʜʫʝʪ, ʯʪʦ ʧʦʩʣʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʘʚʪʦʙʘʥʘ ʥʘʰʠ ʛʦʨʦʜʘ ʩʪʘʥʫʪ ʝʱʸ ʙʣʠʞʝ. ʂ ʇʘʚʣʦ-

ʜʘʨʫ ʤʳ ʧʨʠʝʭʘʣʠ ʧʨʠʤʝʨʥʦ ʢ 15 ʯʘʩʘʤ. ʅʘʩ ʚʩʪʨʝ-

ʪʠʣ ɺʠʪʘʣʠʡ, ʠ ʤʳ ʩʨʘʟʫ ʞʝ ʥʘʧʨʘʚʠʣʠʩʴ ʚʦ ɼʚʦʨʝʮ 

ʰʢʦʣʴʥʠʢʦʚ. ɺʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʠʟ-ʟʘ ʪʫʯ ʧʦʷʚʣʷ-

ʣʦʩʴ ʉʦʣʥʮʝ, ʠ ʤʳ ʦʯʝʥʴ ʭʦʪʝʣʠ ʫʩʧʝʪʴ ʧʦʩʤʦʪʨʝʪʴ 

ʥʘ ʥʝʛʦ ʚ ʢʦʨʦʥʘʜʦ. 

 

ʀʭ ɼʚʦʨʝʮ ʰʢʦʣʴʥʠʢʦʚ ʥʘʤ ʦʯʝʥʴ ʧʦʥʨʘʚʠʣʩʷ. 

ɹʦʣʴʰʘʷ ʩʪʦʷʥʢʘ, ʙʦʣʴʰʦʡ ʧʘʨʘʜʥʳʡ ʚʭʦʜ, ʨʝʤʦʥʪ 

ʩʜʝʣʘʥ ʦʪʣʠʯʥʳʡ. 
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ɺʠʪʘʣʠʡ, ʚʟʷʚ ʢʣʶʯʠ ʥʘ ʚʘʭʪʝ, ʧʦʚʸʣ ʥʘʩ ʢ ʩʝʙʝ ʥʘ 

ʪʨʝʪʠʡ ʵʪʘʞ, ʪʘʤ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡ 

ʙʣʦʢ. ʂ ʥʘʰʝʤʫ ʧʨʠʝʟʜʫ ɺʠʪʘʣʠʡ ʧʨʠʛʣʘʩʠʣ ʜʝʪʝʡ 

ʩʪʘʨʰʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ, ʯʪʦʙʳ ʤʳ ʩ ʖʨʠʝʤ 

ʧʨʦʯʠʪʘʣʠ ʠʤ ʧʘʨʫ ʥʝʙʦʣʴʰʠʭ ʣʝʢʮʠʠ ʧʦ ʘʩʪʨʦʥʦ-

ʤʠʠ. ɼʝʪʠ ʜʦʣʞʥʳ ʙʳʣʠ ʧʦʜʦʡʪʠ ʢ 16:00, ʪʘʢ ʯʪʦ ʫ 

ʥʘʩ ʙʳʣʦ ʚʨʝʤʷ, ʯʪʦʙʳ ʫʩʧʝʪʴ ʧʦʩʤʦʪʨʝʪʴ ʉʦʣʥʮʝ ʠ 

ʩʦ ʚʩʝʤ ʦʟʥʘʢʦʤʠʪʴʩʷ. 

 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʞʝ ʤʥʝ ʦʯʝʥʴ ʧʦʥʨʘʚʠʣʩʷ ʭʦʣʣ: ʪʘʤ 

ʩʪʦʠʪ ʟʝʤʥʦʡ ʰʘʨ ʠ ʨʘʩʧʦʣʦʞʝʥ ʟʠʤʥʠʡ ʩʘʜ. 

 

ɸ ʢʦʛʜʘ ɺʠʪʘʣʠʡ ʦʪʢʨʳʣ ʜʚʝʨʴ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ 

ʙʣʦʢʘ ʠ ʚʢʣʶʯʠʣ ʩʚʝʪ, ʪʦ ʷ ʘʭʥʫʣ! ʄʳ ʦʢʘʟʘʣʠʩʴ 

ʚʥʫʪʨʠ ʢʦʨʠʜʦʨʘ ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʨʘʙʣʷ! ɺʦʪ ʵʪʦ 

ʜʠʟʘʡʥ, ʚʦʪ ʤʦʣʦʜʮʳ, ʢʘʢ ʢʣʘʩʩʥʦ ʧʨʠʜʫʤʘʥʦ ʠ, 

ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʢʘʢ ʢʣʘʩʩʥʦ ʨʝʘʣʠʟʦʚʘʥʦ! 

 

 
 

ɼʘʣʝʝ ɺʠʪʘʣʠʡ ʧʦʢʘʟʘʣ ʥʘʤ ʢʦʤʥʘʪʫ, ʛʜʝ ʭʨʘʥʷʪʩʷ 

ʪʝʣʝʩʢʦʧʳ, ʤʦʥʪʠʨʦʚʢʠ, ʦʢʫʣʷʨʳ, ʬʠʣʴʪʨʘ, ʘʢʢʫʤʫ-

ʣʷʪʦʨ ʜʣʷ ʧʦʜʧʠʪʢʠ ʤʦʥʪʠʨʦʚʦʢ ʠ ʪ.ʜ. ɺʩʸ ʥʦʚʝʥʴ-

ʢʦʝ. ɸ ʝʱʸ ʚ ʢʫʧʦʣʝ ʩʪʦʠʪ ʛʣʘʚʥʳʡ ʪʝʣʝʩʢʦʧ. ɺ ʦʙ-

ʱʝʤ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ ʦʪʣʠʯʥʘʷ!  

 

ʇʨʠʤʝʨʥʦ ʚʩʸ ʧʝʨʝʯʠʩʣʶ: 

¶ Meade LX600 ACF 16" ʩ ʵʢʚʘʪʦʨʠʘʣʴʥʳʤ 

ʢʣʠʥʦʤ 

¶ Celestron 15012R ʥʘ Celestron Advanced VX 
GoTo 

¶ Sky-Watcher 80ED APO ʥʘ Sky-Watcher 

AllView GoTo 

¶ Coronado SolarMax II 90 ʥʘ Celestron Ad-

vanced VX GoTo 

¶ Coronado SolarMax 60 ʥʘ ʤʦʥʪʠʨʦʚʢʝ Coro-

nado GoTo 

¶ TAL-75R ʥʘ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʤʦʥʪʠʨʦʚʢʝ 

ʅʇɿ (ʪʝʣʝʩʢʦʧ ʧʦʜʘʨʝʥ ʦʨʛʢʦʤʠʪʝʪʦʤ ʉʠ-

ʙɸʩʪʨʦ) 

¶ DeepSky Camera SBIG9300C 

¶ Planet Camera Celestron SkyRis 

¶ ʂʦʣʝʩʦ ʬʠʣʴʪʨʦʚ 

¶ ʌʠʣʴʪʨʳ ʨʘʟʥʳʝ-ʚʩʷʢʠʝ 

¶ ʇʦʣʥʳʡ ʥʘʙʦʨ ʦʢʫʣʷʨʦʚ Meade 82 

ʥʫ ʠ ʧʦ ʤʝʣʦʯʠ... 

 

ʊʘʢ ʞʝ ɺʠʪʘʣʠʡ ʧʦʢʘʟʘʣ ʢʦʤʥʘʪʫ ʜʣʷ ʦʪʜʘʣʸʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʛʣʘʚʥʳʤ ʪʝʣʝʩʢʦʧʦʤ. 

 

ɼʘʣʝʝ ʤʳ, ʚʟʷʚ ʙʦʣʴʰʦʡ ʢʝʡʩ ʩ Coronado SolarMax 

II 90 ʠ ʤʦʥʪʠʨʦʚʢʫ Celestron Advanced VX GoTo, 

ʧʦʰʣʠ ʚ ʢʫʧʦʣ ʙʦʣʴʰʦʛʦ ʪʝʣʝʩʢʦʧʘ, ʦʪʢʫʜʘ ʤʦʞʥʦ 

ʙʳʣʦ ʚʳʡʪʠ ʯʝʨʝʟ ʜʚʝʨʴ ʥʘ ʢʨʳʰʫ ʠ ʧʦʥʘʙʣʶʜʘʪʴ 

ʉʦʣʥʮʝ. 

 

ʇʦʢʠʜʘʷ ʢʨʘʩʠʚʳʡ ʢʦʩʤʠʯʝʩʢʠʡ ʢʦʨʠʜʦʨ ʠ ʚʳʭʦʜʷ 

ʥʘ ʣʝʩʪʥʠʯʥʫʶ ʧʣʦʱʘʜʢʫ, ʤʳ ʙʳʣʠ ʩʥʦʚʘ ʧʦʨʘʞʸ-

ʥʳ. ʂʦʩʤʠʯʝʩʢʘʷ ʪʝʤʘ ʙʳʣʘ ʪʘʤ ʧʨʦʜʦʣʞʝʥʘ! ʂʘʢ 

ʞʝ ʵʪʦ ʢʨʘʩʠʚʦ ʠ ʚ ʪʝʤʫ. 

 

 
 

ɺʠʪʘʣʠʡ ʚʸʣ ʥʘʩ ʧʦ ʵʪʦʡ ʢʨʘʩʦʪʝ ʚ ʣʶʢ ʢʫʧʦʣʘ 

ʛʣʘʚʥʦʛʦ ʪʝʣʝʩʢʦʧʘ. ʇʦʧʘʚ ʚ ʢʫʧʦʣ, ʤʳ ʫʚʠʜʝʣʠ ʪʘʤ 

ʧʦʤʠʤʦ ʪʝʣʝʩʢʦʧʘ ʝʱʸ ʠ ʨʘʙʦʯʠʡ ʩʪʦʣ ʩ ʢʦʤʧʴʶʪʝ-

ʨʦʤ. ʆʙʲʸʤ ʢʫʧʦʣʘ ʦʯʝʥʴ ʭʦʨʦʰʠʡ, ʤʳ ʩʚʦʙʦʜʥʦ 

ʪʘʤ ʭʦʜʠʣʠ. ɺʠʪʘʣʠʡ ʧʦʢʘʟʘʣ ʥʘʤ, ʢʘʢ ʨʘʙʦʪʘʝʪ 

ʚʝʜʝʥʠʝ ʪʝʣʝʩʢʦʧʘ ʠ ʚʨʘʱʝʥʠʝ ʢʫʧʦʣʘ. 

 

 
 

ʇʦʪʦʤ ɺʠʪʘʣʠʡ ʧʦʢʘʟʘʣ ʥʘʤ ʩʥʠʤʢʠ ʩ ʵʪʦʛʦ ʪʝʣʝ-

ʩʢʦʧʘ, ʢʘʢ ʦʥ ʨʘʙʦʪʘʝʪ ʥʘ ʥʸʤ. ʊʝʭʥʠʢʘ ʢʦʥʝʯʥʦ 

ʩʝʨʴʸʟʥʘʷ, ʥʦ ʤʝʰʘʶʪ ʪʝʧʣʦʚʳʝ ʧʦʪʦʢʠ ʠ ʥʫʞʥʘ 

ʥʝʙʦʣʴʰʘʷ ʶʩʪʠʨʦʚʢʘ ʪʝʣʝʩʢʦʧʫ. ʕʪʦ ʚʩʸ ʦʯʝʥʴ 

ʪʨʫʜʦʸʤʢʠʡ ʠ ʦʯʝʥʴ ʢʨʦʧʦʪʣʠʚʳʡ ʪʨʫʜ. ʆʭ ʠ ʪʷʞʝ-

ʣʦ ʙʫʜʝʪ ɺʠʪʘʣʠʶ ʫʧʨʘʚʣʷʪʴ ʚʩʝʤ ʵʪʠʤ ʩʣʦʞʥʳʤ 

ʭʦʟʷʡʩʪʚʦʤ, ʥʦ ʜʫʤʘʶ, ʦʥ ʩʧʨʘʚʠʪʴʩʷ. ʗ ʦʯʝʥʴ ʨʘʜ, 

ʯʪʦ ɺʠʪʘʣʠʡ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʵʪʦʡ ʜʦʣʞʥʦʩʪʠ. ʇʦʣʘ-
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ʛʘʶ, ʯʪʦ ɺʠʪʘʣʠʡ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʵʪʦʛʦ. 

ʂʨʦʤʝ ʥʝʛʦ ʥʝ ʚʠʞʫ ʜʨʫʛʦʛʦ ʪʘʢʦʛʦ ʠʜʝʡʥʦʛʦ ʯʝʣʦ-

ʚʝʢʘ ʩ ʦʛʨʦʤʥʳʤ ʚʥʫʪʨʝʥʥʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʠ ʵʥʝʨ-

ʛʠʝʡ. ʀ ɺʠʪʘʣʠʡ ʦʯʝʥʴ ʨʘʜ ʚʝʩʪʠ ʚʩʸ ʵʪʦ ʩʣʦʞʥʦʝ 

ʭʦʟʷʡʩʪʚʦ. 

 

ʂʘʢ ʥʘʟʣʦ, ʥʝʙʦ ʟʘʚʦʣʦʢʣʦ ʪʫʯʘʤʠ ʠ ʤʳ ʥʝ ʩʤʦʛʣʠ 

ʧʦʩʤʦʪʨʝʪʴ ʉʦʣʥʮʝ. ʅʦ ʵʪʦ ʙʫʜʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʧʦʚʦʜʦʤ ʩʥʦʚʘ ʢ ʥʝʤʫ ʧʨʠʝʭʘʪʴ! ɺʦʪ ʪʘʢ ʧʨʦʣʝʪʝʣ 

ʯʘʩ, ʠ ʥʘʩʪʘʣʦ ʚʨʝʤʷ ʚʳʩʪʫʧʠʪʴ ʧʝʨʝʜ ʜʝʪʴʤʠ. ɺʠ-

ʪʘʣʠʡ ʧʦʟʥʘʢʦʤʠʣ ʥʘʩ ʩ ɻʫʣʴʥʘʨʦʡ, ʦʥʘ ʧʨʝʧʦʜʘʸʪ 

ʘʩʪʨʦʥʦʤʠʶ ʫ ʜʝʪʝʡ. ʆʥʘ ʧʨʠʛʣʘʩʠʣʘ ʥʘʩ ʚ ʢʘʙʠʥʝʪ, 

ʛʜʝ ʷ ʚʳʩʪʫʧʠʣ ʩ ʥʝʙʦʣʴʰʠʤ ʨʘʩʩʢʘʟʦʤ ʦ ʪʦʤ, ʢʘʢʠʝ 

ʝʩʪʴ ʚʠʜʳ ʪʝʣʝʩʢʦʧʦʚ ʫ ʣʶʙʠʪʝʣʝʡ ʘʩʪʨʦʥʦʤʠʠ. 

ɺʠʪʘʣʠʡ ʟʘʨʘʥʝʝ ʧʨʠʛʦʪʦʚʠʣ ʩʣʘʡʜʳ ʠ ʧʦʢʘʟʳʚʘʣ 

ʠʭ ʩ ʧʨʦʝʢʪʦʨʘ, ʯʪʦʙʳ ʜʝʪʠ ʤʦʛʣʠ ʝʱʸ ʠ ʥʘʛʣʷʜʥʦ 

ʩʤʦʪʨʝʪʴ. 

 

 
 

ʇʦʩʣʝ ʤʦʝʛʦ ʥʝʙʦʣʴʰʦʛʦ ʚʳʩʪʫʧʣʝʥʠʷ ʤʳ ʧʨʦʩʣʝ-

ʜʦʚʘʣʠ ʚ ʜʨʫʛʦʡ ʢʘʙʠʥʝʪ, ʛʜʝ ʫʞʝ ʖʨʠʡ ɸʥʘʪʦʣʴʝ-

ʚʠʯ ʨʘʩʩʢʘʟʘʣ ʜʝʪʷʤ, ʢʘʢ ʧʨʠʤʝʨʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴ-

ʩʷ ʥʘ ʥʦʯʥʦʤ ʥʝʙʝ ʠ ʯʪʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʥʸʤ. ʀ 

ʟʜʝʩʴ ɺʠʪʘʣʠʡ ʩ ɻʫʣʴʥʘʨʦʡ ʧʨʠʛʦʪʦʚʠʣʠ ʧʨʦʝʢʪʦʨ, 

ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʳ ʤʦʛʣʠ ʚʩʸ ʥʘʛʣʷʜʥʦ ʧʦʢʘ-

ʟʳʚʘʪʴ. ʇʦʪʦʤ ʠ ʷ ʨʘʩʩʢʘʟʘʣ, ʥʘ ʢʘʢʠʝ ʦʙʲʝʢʪʳ ʚ 

ʥʝʙʝ ʙʫʜʝʪ ʠʥʪʝʨʝʩʥʦ ʧʦʩʤʦʪʨʝʪʴ ʚ ʙʠʥʦʢʣʠ. 

 

ɺ ʵʪʦʤ ʢʘʙʠʥʝʪʝ ʝʩʪʴ ʩʪʝʥʘ ʧʦʯʸʪʘ, ʛʜʝ ʚʠʩʷʪ ʚʩʝ-

ʚʦʟʤʦʞʥʳʝ ʜʠʧʣʦʤʳ ʠé ʥʘʰʘ ʬʦʪʦʛʨʘʬʠʷ ʩ ʧʝʨ-

ʚʦʛʦ ɸʩʪʨʦʩʣʸʪʘ! ʂʘʢ ʷ ʙʳʣ ʪʨʦʥʫʪ. ʀ ʢʘʙʠʥʝʪ ʵʪʦʪ 

ʩʜʝʣʘʥ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʠʣʝ, ʚʩʝ ʩʠʜʷʪ ʟʘ ʦʜʥʠʤ 

ʙʦʣʴʰʠʤ ʩʪʦʣʦʤ, ʚʩʸ ʧʦ ʜʝʣʦʚʦʤʫ, ʵʪʦ ʪʘʢ ʭʦʨʦʰʦ 

ʨʘʩʧʦʣʘʛʘʝʪ ʢ ʦʙʱʝʥʠʶ. 

 

 
 

ʇʦʪʦʤ ʫʞʝ ʥʘ ʫʣʠʮʝ ʩʪʝʤʥʝʣʦ ʠ ʤʳ ʦʪʧʫʩʪʠʣʠ ʜʝ-

ʪʝʡ. ɼʘʣʝʝ ɺʠʪʘʣʠʡ ʧʨʠʛʣʘʩʠʣ ʥʘʩ ʚ ʧʣʘʥʝʪʘʨʠʡ, 

ʛʜʝ ɻʫʣʴʥʘʨʘ ʧʦʢʘʟʘʣʘ ʜʣʷ ʥʘʩ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʳʡ 

ʬʠʣʴʤ ʧʨʦ ʢʦʩʤʦʥʘʚʪʠʢʫ ʠ ʘʩʪʨʦʥʦʤʠʶ. 

 

ʆʙʱʠʤʠ ʩʣʦʚʘʤʠ ʧʦʜʳʪʦʞʫ ʥʘʰ ʜʝʥʴ. ʇʘʚʣʦʜʘʨ-

ʩʢʠʡ ɼʚʦʨʝʮ ʰʢʦʣʴʥʠʢʦʚ ʩ ʝʛʦ ʦʙʩʝʨʚʘʪʦʨʠʝʡ, ʧʣʘ-

ʥʝʪʘʨʠʝʤ ʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤ ʙʣʦʢʦʤ ʦʯʝʥʴ ʧʨʠʷʪ-

ʥʦ ʥʘʩ ʫʜʠʚʠʣ. ʂʘʢ ʪʘʤ ʚʩʸ ʧʨʦʜʫʤʘʥʥʦ, ʦʨʛʘʥʠʟʦ-

ʚʘʥʥʦ, ʦʪʣʠʯʥʘʷ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ. ʀ 

ʵʪʦ ʚʩʸ ʜʣʷ ʥʘʰʝʛʦ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʵʪʦ 

ʠʥʚʝʩʪʠʮʠʠ ʚ ʥʘʰʫ ʤʦʣʦʜʸʞʴ. ɺ ʢʦʥʮʝ ʩʚʦʝʛʦ ʚʳ-

ʩʪʫʧʣʝʥʠʷ ʷ ʩʧʨʦʩʠʣ ʫ ʜʝʪʝʡ: çɺʳ ʚʠʜʝʣʠ ʧʦʩʣʝʜ-

ʥʠʡ ʬʘʥʪʘʩʪʠʯʝʩʢʠʡ ʬʠʣʴʤ çʄʘʨʩʠʘʥʠʥè?è ɽʛʦ ʚ 

ʪʦ ʚʨʝʤʷ ʢʨʫʪʠʣʠ ʚʦ ʚʩʝʭ ʢʠʥʦʪʝʘʪʨʘʭ. ɺʩʝ ʫʪʚʝʨ-

ʜʠʪʝʣʴʥʦ ʢʠʚʥʫʣʠ. ʕʪʦʪ ʬʠʣʴʤ ʦʜʥʘ ʩʧʣʦʰʥʘʷ ʨʝ-

ʢʣʘʤʘ ʅɸʉɸ, ʚʦʪ ʷ ʠ ʛʦʚʦʨʶ, ʯʪʦ ʤʳ ʪʦʞʝ ʜʦʣʞʥʳ 

ʩʪʨʝʤʠʪʴʩʷ ʨʘʟʚʠʚʘʪʴ ʫ ʩʝʙʷ ʘʩʪʨʦʥʦʤʠʶ ʠ ʢʦʩʤʦ-

ʥʘʚʪʠʢʫ. ɻʣʘʚʥʦʝ ï ʵʪʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ, ʝʛʦ 

ʥʘʜʦ ʢʦʚʘʪʴ. ɺʩʝ ʫʩʣʦʚʠʷ ʢ ʵʪʦʤʫ ʧʨʝʜʦʩʪʘʚʣʝʥʳ, 

ʪʝʧʝʨʴ ʜʝʣʦ ʟʘ ʥʘʤʠ. 

 

 
 

ʍʦʯʫ ʩʢʘʟʘʪʴ ʩʣʦʚʘ ʙʣʘʛʦʜʘʨʥʦʩʪʠ ɺʠʪʘʣʠʶ ʠ 

ɻʫʣʴʥʘʨʝ ʟʘ ʧʨʠʛʣʘʰʝʥʠʝ, ʚʩʸ ʙʳʣʦ ʦʪʣʠʯʥʦ, ʥʘʤ 

ʚʩʸ ʦʯʝʥʴ ʧʦʥʨʘʚʠʣʦʩʴ. 

 

ʅʘʜʝʶʩʴ, ʪʝʧʝʨʴ ʚʳ ʧʦʥʠʤʘʝʪʝ, ʯʪʦ ʜʘʞʝ ʥʝʩʤʦʪʨʷ 

ʥʘ ʪʘʢʫʶ ʫʙʠʪʫʶ ʜʦʨʦʛʫ, ʢʦʪʦʨʘʷ ʟʘʥʷʣʘ ʫ ʥʘʩ ʪʫʜʘ 

7,5 ʯʘʩʦʚ ʠ ʦʙʨʘʪʥʦ 8,5 ʯʘʩʦʚ, ʯʪʦ ʤʳ ʩʦʚʝʨʰʝʥʥʦ 

ʚʳʤʦʪʘʣʠʩʴ ʬʠʟʠʯʝʩʢʠʡ, ʥʦ ʤʳ ʩ ʖʨʠʝʤ ʦʩʪʘʣʠʩʴ 

ʦʯʝʥʴ ʜʦʚʦʣʴʥʳ! ɼʦʤʦʡ ʤʳ ʚʳʝʭʘʣʠ ʚ ʵʪʦʪ ʞʝ ʜʝʥʴ, 

ʧʨʠʤʝʨʥʦ ʚ 21:00. ɺ ɸʩʪʘʥʫ ʤʳ ʧʨʠʝʭʘʣʠ ʧʨʠʤʝʨʥʦ 

ʚ 5:30 ʫʪʨʘ. 

 

ɼʦʨʦʛʠʝ ʯʠʪʘʪʝʣʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʞʫʨʥʘʣʘ 

çʅʝʙʦʩʚʦʜè, ʝʩʣʠ ʚʳ ʙʫʜʝʪʝ ʧʨʦʝʟʜʦʤ ʚ ʇʘʚʣʦʜʘʨʝ, 

ʪʦ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʩʝʪʠʪʝ ɼʚʦʨʝʮ ʰʢʦʣʴʥʠʢʦʚ. 

 

ʅʫ ʚʦʪ ʪʘʢʦʡ ʤʦʡ ʨʘʩʩʢʘʟ, ʙʣʘʛʦʜʘʨʶ ʚʩʝʭ ʟʘ ʚʥʠ-

ʤʘʥʠʝ, ʥʘʜʝʶʩʴ ʚʘʤ ʧʦʥʨʘʚʠʣʦʩʴ.

ʄʫʨʘʪ ɸʩʪʘʥʘ, ʣʶʙʠʪʝʣʴ ʘʩʪʨʦʥʦʤʠʠ,  
ʂʘʟʘʭʩʪʘʥ 
 

ʉʧʝʮʠʘʣʴʥʦ ʜʣʷ ʞʫʨʥʘʣʘ çʅʝʙʦʩʚʦʜè 
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ɺʠʢʪʦʨʠʷ ʅʦʩʢʦʚʘ, ʧʨʠʟʝʨ ʆʜʝʩʩʢʦʡ ʦʙʣʘʩʪʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 
çʄʠʨʥʳʡ ʂʦʩʤʦʩè (5 ʤʘʨʪʘ 2016 ʛ.) ʠ ʢʦʥʬʝʨʝʥʮʠʠ ʄʘʣʦʡ 

ɸʢʘʜʝʤʠʠ ʅʘʫʢ ʧʦ ʬʠʟʠʢʝ ʠ ʘʩʪʨʦʥʦʤʠʠ, ʢʦʪʦʨʳʝ ʧʨʦʰʣʠ ʥʘ 

ʬʠʟʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ ʆʜʝʩʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
ʠʤ. ʀ.ʀ. ʄʝʯʥʠʢʦʚʘ, ʩʝʤʠʢʣʘʩʩʥʠʮʘ ʩʨʝʜʥʝʡ ʰʢʦʣʳ ˉ86 

ʧʨʝʜʩʪʘʚʠʣʘ ʨʘʙʦʪʫ çʄʦʜʝʣʴ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳè (ʥʘʫʯʥʳʡ 

ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɻ.ʖ. ɽʚʨʝʤʦʚʘ), ʨʘʩʩʢʘʟʘʣʘ ʦ ʧʣʘʥʝʪʘʭ ʠ ʩ 
ʚʝʣʠʢʦʣʝʧʥʳʤ ʘʨʪʠʩʪʠʟʤʦʤ ʧʨʦʯʠʪʘʣʘ ʩʦʙʩʪʚʝʥʥʳʝ ʩʪʠʭʠ. 

 

ʊʘʡʥʳ ʜʘʣʝʢʠʭ ʟʚʝʟʜ 

 

ɺ ʦʙʣʘʢʘʭ ʢ ʦʢʥʫ ʧʣʳʚʝʪ ʃʫʥʘ, 

ʀ ʩʝʨʝʙʨʷʥʳʤ ʣʫʯʦʤ ʨʠʩʫʝʪ ʤʦʩʪ. 
ɺ ʵʪʦʪ ʤʠʛ ʥʦʯʥʘʷ ʪʝʤʥʦʪʘ 

ʈʘʩʪʚʦʨʠʣʘʩʴ ʚ ʩʚʝʪʝ ʷʨʢʠʭ ʟʚʝʟʜ. 

 
ʗ ʙʦʶʩʴ ʜʳʰʘʪʴ, ʠ ʚ ʪʠʰʠʥʝ 

ɿʘʯʘʨʦʚʘʥʥʦ ʩʤʦʪʨʶ ʥʘ ʥʝʙʦ... 
ʏʪʦ ʚ ʵʪʦʡ ʥʝʦʙʲʷʪʥʦʡ ʚʳʰʠʥʝ, 

ɻʜʝ ʝʱʝ ʥʠʢʪʦ ʜʦʥʳʥʝ ʥʝ ʙʳʣ? 

 
ʉʢʦʣʴʢʦ ʪʘʡʥ ʭʨʘʥʷʪ ʥʝʙʝʩʥʳʝ ʩʚʝʪʠʣʘ? 

ɼʨʘʛʦʮʝʥʥʳʡ ʙʣʝʩʢ ʜʘʣʝʢʠʭ ʟʚʝʟʜ... 

ʅʝʙʝʩʘ, ʩʣʦʚʥʦ ʨʘʟʣʠʪʳʝ ʯʝʨʥʠʣʘ... 
ɺʩʝ ʤʦʣʯʘʪ ʚ ʦʪʚʝʪ ʥʘ ʤʦʡ ʚʦʧʨʦʩ. 

 

ʀ ʚ ʥʝʚʝʜʝʥʴʠ ʩʧʦʢʦʡʥʦ ʟʘʩʳʧʘʷ, 
ʅʘʧʦʩʣʝʜʦʢ ʧʦʣʶʙʫʶʩʴ ʢʨʘʩʦʪʦʡ, 

ɿʚʝʟʜʝ ʫʧʘʚʰʝʡ ʷ ʞʝʣʘʥʴʝ ʟʘʛʘʜʘʶ... 

ʄʥʝ ʪʝʧʝʨʴ ʧʨʠʩʥʠʪʩʷ ʤʠʨ ʩʦʚʩʝʤ ʠʥʦʡ... 
 

 

ʅʘʪʘʣʠʷ ʀʚʘʥʦʚʘ 

ɼʠʚʥʳʡ ʤʠʨ 

 

ɺ ʜʘʣʝʢʦʡ, ʥʝʠʟʚʝʩʪʥʦʡ ʚʳʰʠʥʝ, 
ɺ ʩʠʷʥʠʠ ʥʦʯʥʳʭ ʩʚʝʪʠʣ 

ʉʚʝʨʢʘʝʪ ʚ ʥʝʦʙʲʷʪʥʦʡ ʪʝʤʥʦʪʝ 

ʊʘʠʥʩʪʚʝʥʥʳʡ ʠ ʜʠʚʥʳʡ ʤʠʨ... 
 

ʆʥ ʥʝ ʧʦʭʦʞ ʥʘ ʤʠʨ ɿʝʤʣʠ, 

ʆʥ ʥʘ ʛʨʘʥʠʮʝ ʥʘʰʠʭ ʩʥʦʚ, 
ʊʘʤ, ʛʜʝ ʠ ʛʨʝʟʳ ʠ ʤʝʯʪʳ 

ʀʟʙʘʚʷʪʩʷ ʦʪ ʚʩʝʭ ʦʢʦʚ. 

 
ʊʘʤ ʚʝʯʥʦ ʩʣʝʜʫʝʪ ʦʨʙʠʪʘʤ 

ʈʷʜ ʜʨʝʚʥʠʭ ʜʝʚʷʪʠ ʧʣʘʥʝʪ, 

ʏʪʦ, ʧʦʜʯʠʥʷʷʩʴ ʜʨʝʚʥʠʤ ʨʠʪʤʘʤ, 
ɺʝʢʘʤʠ ʜʝʣʷʪ ʉʦʣʥʮʘ ʩʚʝʪ! 

 

ʄʝʨʢʫʨʠʡ ï ʙʣʠʞʝ ʚʩʝʭ ʢ ʟʚʝʟʜʝ 
ɺʦ ʚʣʘʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ! 

ʊʘʤ ʨʦʩʩʳʧʴ ʟʦʣʦʪʘ ʚʝʟʜʝ, 

ɻʜʝ ʥʘ ʧʨʦʩʪʦʨʘʭ ʞʠʟʥʠ ʥʝʪʫ! 
 

ɻʜʝ ʥʝʪ ʝʸ ʠ ʥʘ ɺʝʥʝʨʝ 

ɺ ʧʣʝʥʫ ʤʠʣʣʠʦʥʦʚ ʦʙʣʘʢʦʚ, 
ɿʘʧʨʷʪʘʥʘ ʦʥʘ ʥʘʚʝʢʠ, 

ʇʦʜ ʪʝʤʥʳʡ, ʩʫʤʨʘʯʥʳʡ ʧʦʢʨʦʚ. 

 

ʊʘʤ Cʦʣʥʮʘ ʩʚʝʪʘ ʥʝ ʫʚʠʜʠʰʴ, 

ʀ ʧʦʣʥʦʡ ʛʨʫʜʴʶ ʥʝ ʚʟʜʦʭʥʝʰʴ. 

ʀ ʪʦʣʴʢʦ ʚ ʟʥʦʡʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 
ʇʦʜ ʙʣʝʩʢʦʤ ʤʦʣʥʠʡ ʧʦʧʘʜʝʰʴ. 

 

ʄʘʨʩ ʧʨʠʚʣʝʢʘʝʪ ʥʘʩ ʦʛʥʝʤ, 
ʅʘʜʝʞʜʳ ʩʝʝʪ ʠ ʩʦʤʥʝʥʴʷ! 

ɺʜʘʣʠ ɿʝʤʣʠ ʢʨʘʩʥʝʝʪ ʦʥ, 
ʀ ʧʨʦʠʟʚʦʜʠʪ ʚʧʝʯʘʪʣʝʥʴʝ! 

 

ɿʜʝʩʴ ʢʣʠʤʘʪ ʜʦʧʫʩʢʘʝʪ ʞʠʟʥʴ: 
ɽʩʪʴ ʚʝʪʝʨ, ʦʙʣʘʢʘ ʠ ʙʫʨʠ. 

ɺʦʜʘ ʠ ʣʝʪ ʨʦʞʜʘʶʪ ʤʳʩʣʴ 

ʆ ʞʠʟʥʠ, ʯʪʦ ʢʦʛʜʘ-ʪʦ ʙʫʜʝʪ... 

 
ɿʘʛʘʜʦʯʥʘʷ ʂʨʘʩʥʘʷ ʧʣʘʥʝʪʘ: 

ɸ ʚʜʨʫʛ ʪʘʠʪʩʷ ʪʘʤ ʜʫʰʘ? 

ʅʦ, ʢ ʩʦʞʘʣʝʥʴʶ, ʥʝʪ ʦʪʚʝʪʘ ï 
ʅʘ ʩʪʨʘʞʝ ʪʘʡʥʳ ʥʝʙʝʩʘ... 

 

ɻʠʛʘʥʪ ʖʧʠʪʝʨ ʠ ʉʘʪʫʨʥ 
ʊʘʢ ʜʘʣʝʢʠ ʠ ʥʝʧʨʠʩʪʫʧʥʳ! 

ʇʦʜ ʨʷʜʦʤ ʩʧʫʪʥʠʢʦʚ, ʢʦʣʝʮ 

ɼʣʷ ʥʘʩ ʧʦʢʘ ʯʪʦ ʥʝ ʜʦʩʪʫʧʥʳ. 
 

ʀʭ ʞʝʣʪʦʚʘʪʳʡ, ʤʷʛʢʠʡ ʩʚʝʪ ï 

ʅʝʚʠʜʘʥʥʘʷ ʩʤʝʩʴ ʤʘʪʝʨʠʡ, 
ɺʝʱʝʩʪʚ ʜʠʢʦʚʠʥʥʳʭ ʩʧʣʝʪʝʥʠʡ 

ʅʝʦʪʜʝʣʠʤʳʡ ʵʣʝʤʝʥʪ! 

 
ɽʱʝ ʦʜʠʥ ʛʠʛʘʥʪ ʋʨʘʥ 

ʆʥ ʪʘʢ ʜʘʣʝʢ ʦʪ ʥʘʩ ʠ ʤʘʣ... 

ɺʩʝ ʜʘʣʴʰʝ, ʜʘʣʴʰʝ ʚ ʪʝʤʥʦʪʫ ï 
ʊʘʤ ʙʣʝʜʥʦ ʩʚʝʪʠʪʩʷ ʅʝʧʪʫʥ. 

 

ʇʦʩʣʝʜʥʠʤ ʚ ʵʪʦʡ ʯʝʨʝʜʝ, 
ɺʩʝʣʝʥʥʦʡ ʜʘʣʴʥʝʡ ʛʣʫʙʠʥʝ 

ɿʘʩʪʳʣ ʣʠʰʴ ʤʘʣʝʥʴʢʦʡ ʟʚʝʟʜʦʡ 

ʇʣʫʪʦʥ ï ʭʦʣʦʜʥʳʡ ʠ ʯʫʞʦʡ. 
 

ʀ ʚ ʥʘʰʝʡ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ 

ʆʩʪʘʥʝʤʩʷ ʩʦʚʩʝʤ ʦʜʥʠ, 
ɾʠʟʥʴ ʧʨʦʜʣʝʚʘʷ ʥʘ ʧʣʘʥʝʪʝ, 

ʃʶʙʠʪʴ ʢʦʪʦʨʫʶ ʜʦʣʞʥʳ! 

 
ʀ ʤʠʨ ʧʨʝʢʨʘʩʥʳʡ ʦʭʨʘʥʷʷ, 

ʅʘʰ ʜʦʣʛ ï ʚʩʝʛʜʘ ʝʛʦ ʙʝʨʝʯʴ! 

ʀ, ʯʫʜʦ ʞʠʟʥʠ ʩʦʭʨʘʥʷʷ, 
ɺʦʣʰʝʙʥʳʡ ʩʚʝʪ ʚ ʩʝʨʜʮʘʭ ʟʘʞʝʯʴ! 

 

ɸ ʄʣʝʯʥʳʡ ʇʫʪʴ ï ʥʘ ʥʝʙʝ ʟʚʝʟʜʥʦʤ ï 
ɻʘʣʘʢʪʠʢʘ, ʛʜʝ ʤʳ ʞʠʚʝʤ, 

ʇʫʩʪʴ ʙʫʜʝʪ ʚʝʣʠʯʘʡʰʠʤ ʯʫʜʦʤ, 

ʂʦʪʦʨʳʤ ʢʘʞʜʳʡ ʥʘʜʝʣʝʥ! 
 

ɺʠʢʪʦʨʠʷ ʅʦʩʢʦʚʘ 

 
 

ʆʜʝʩʩʢʘʷ ʦʙʣʘʩʪʥʘʷ ʢʦʥʬʝʨʝʥʮʠʠ çʄʠʨʥʳʡ ʂʦʩʤʦʩè 

 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʄʠʨʥʳʡ ʂʦʩʤʦʩè ʩʦʩʪʦʷʣʘʩʴ 5 

ʤʘʨʪʘ 2016 ʛ. ʅʘʠʣʫʯʰʠʝ ʨʘʙʦʪʳ, ʧʦʣʫʯʠʚʰʠʝ ʜʠʧʣʦʤʳ ʧʝʨʚʦʡ 
ʠ ʚʪʦʨʦʡ ʩʪʝʧʝʥʝʤ, ʧʨʝʜʩʪʘʚʠʣʠ: ʚ ʩʝʢʮʠʠ çɸʩʪʨʦʥʦʤʠʷè ï 

ɼʤʠʪʨʠʡ ʊʚʘʨʜʦʚʩʢʠʡ (çʕʬʬʝʢʪʳ ʧʝʨʝʪʝʢʘʥʠʷ ʚʝʱʝʩʪʚʘ ʠ 

ʧʨʠʩʫʪʩʪʚʠʷ ʪʨʝʪʴʠʭ ʪʝʣ ʚ ʪʝʩʥʳʭ ʜʚʦʡʥʳʭ ʩʠʩʪʝʤʘʭè, 10 ʢʣʘʩʩ), 
ʇʘʚʝʣ ʂʦʥʦʧʣʝʚ (çʀʟʤʝʥʝʥʠʷ ʦʩʚʝʱʝʥʥʦʩʪʠ ʋʨʘʥʘ ʚ ʨʘʟʥʳʝ 

ʩʝʟʦʥʳ ʛʦʜʘè, 9 ʢʣʘʩʩ), ɺʠʢʪʦʨʠʷ ʅʦʩʢʦʚʘ (çʄʦʜʝʣʴ ʉʦʣʥʝʯʥʦʡ 

ʩʠʩʪʝʤʳè, 7 ʢʣ.); ʚ ʩʝʢʮʠʠ çʂʦʩʤʠʯʝʩʢʘʷ ʙʠʦʣʦʛʠʷ ʠ ʤʝʜʠʮʠʥʘè 
ï ʅʘʪʘʣʴʷ ʐʨʘʤʝʥʢʦ (çʂʦʩʤʠʯʝʩʢʠʝ ʦʨʘʥʞʝʨʝʠ, ʧʣʘʥʪʘʮʠʠ, 

ʟʦʦʫʛʦʣʢʠè, 7 ʢʣ.); ʚ ʩʝʢʮʠʠ çʕʢʦʣʦʛʠʷ ʠ ʢʦʩʤʦʥʘʚʪʠʢʘè ï 

ʂʘʪʝʨʠʥʘ ʂʦʟʠʮʢʘʷ (çʊʝʤʥʦʝ ʥʝʙʦ ʥʦʯʴʶ ʠ ʝʛʦ ʦʭʨʘʥʘè, 8 ʢʣ.), ʚ 
ʩʝʢʮʠʠ çʈʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʘʷ ʪʝʭʥʠʢʘè ï ɻʣʝʙ ʂʨʫʪʦʡ 

(çʂʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ çʕʥʝʨʛʠʷ-1èè, 8 ʢʣ.), ɼʤʠʪʨʠʡ ɼʨʘʛʘʥ 

(çɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʦʩʤʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ çʌʝʥʠʢʩ-2016èè, 8 ʢʣ.), 
ʚ ʩʝʢʮʠʠ çʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʘʚʠʘʮʠʠ ʠ ʢʦʩʤʦʥʘʚʪʠʢʠè ï ʗʥʘ 

ʇʠʥʜʘʢ (çʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʘʚʠʘʮʠʠè, 11 ʢʣ.), ɺʘʨʚʘʨʘ 

ʇʠʰʥʝʥʢʦ (çɹʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʩʪʦʣʝʪʠʷ ʚ ʪʘʥʜʝʤʝè, 7 ʢʣ.), ʚ 
ʩʝʢʮʠʠ çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè ï ɺʣʘʜʠʩʣʘʚ  ʏʘʙʘʥʶʢ (çʆʥʣʘʡʥ-

ʪʝʩʪʳ ʜʣʷ ʦʮʝʥʢʠ ʟʥʘʥʠʡ ʚ ʘʩʪʨʦʥʦʤʠè, 9 ʢʣ.); ʚ ʩʝʢʮʠʠ 

çʏʝʣʦʚʝʢ. ɿʝʤʣʷ. ɺʩʝʣʝʥʥʘʷè ï ʊʘʪʴʷʥʘ ɸʥʜʨʝʝʚʘ (çɺʩʝʣʝʥʥʘʷ, 
ʦʜʠʥʦʢʠ ʣʠ ʤʳ?è, 7 ʢʣ.). 

 

 

 

 

 

ʀʚʘʥ ʃʝʦʥʠʜʦʚʠʯ ɸʥʜʨʦʥʦʚ, ʜʦʢʪʦʨ ʬʠʟʠʢʦ-
ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
 

ʉʧʝʮʠʘʣʴʥʦ ʜʣʷ ʞʫʨʥʘʣʘ çʅʝʙʦʩʚʦʜè 
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ɼʤʠʪʨʠʡ ʊʚʘʨʜʦʚʩʢʠʡ (10ʢʣ. ʆʜʝʩʩʢʦʛʦ ʈʠʰʝʣʴʝʚʩʢʦʛʦ ʣʠʮʝʷ, 
ʧʦʙʝʜʠʪʝʣʴ ʦʙʣʘʩʪʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʄɸʅ ʧʦ ʩʝʢʮʠʠ çɸʩʪʨʦʥʦ-

ʤʠʷ, ʘʩʪʨʦʬʠʟʠʢʘè 2015 ʠ 2016 ʛʛ., ʧʦʙʝʜʠʪʝʣʴ ʚʩʝʫʢʨʘʠʥʩʢʦʛʦ 

ʢʦʥʢʫʨʩʘ ʄɸʅ 2015ʛ., ʧʦʙʝʜʠʪʝʣʴ ʦʙʣʘʩʪʥʳʭ ʦʣʠʤʧʠʘʜ ʧʦ ʬʠ-
ʟʠʢʝ ʠ ʘʩʪʨʦʥʦʤʠʠ 2016ʛ. ʟʘ 10 ʢʣʘʩʩ.  
 
ʅʘ ʧʝʨʝʜʥʝʤ ʧʣʘʥʝ ï ʘʚʪʦʨʳ ʪʘʢʞʝ ʣʫʯʰʠʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘ-
ʙʦʪ ï ʉʦʬʠʷ ʖʭʠʤʦʚʘ, ʅʘʜʝʞʜʘ ʄʘʩʣʦʚʘ ʠ ʇʦʣʠʥʘ ʍʘʜʝʝʚʘ. 

ʅʘ ʟʘʜʥʝʤ ʧʣʘʥʝ ï ʄʘʨʠʥʘ ɻʘʣʫʥʴʢʘ ʠ ɸʥʥʘ ɸʥʜʨʦʩʝʥʢʦ, ʧʨʠʟʝʨʳ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 2015 ʛ. ʠ 2014 ʛ. (ʌʦʪʦʛʨʘʬʠʷ ʚʥʠʟʫ) 
 

 

19-20 ʬʝʚʨʘʣʷ ʧʨʦʰʣʘ ʢʦʥʬʝʨʝʥʮʠʷ ʩʝʢʮʠʠ ʘʩʪʨʦ-

ʥʦʤʠʠ ʆʜʝʩʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʄʘʣʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, 

ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʆʜʝʩʩʢʠʤ ʦʙʣʘʩʪʥʳʤ ʛʫʤʘʥʠʪʘʨ-

ʥʳʤ ʮʝʥʪʨʦʤ ʚʥʝʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʦʩʧʠ-

ʪʘʥʠʷ (ʆʆɻʎɺʆɺ). ɺʝʩʴʤʘ ʨʘʜʫʝʪ ʩʝʨʴʝʟʥʳʡ 

çʚʟʨʦʩʣʳʡè ʫʨʦʚʝʥʴ ʥʝʢʦʪʦʨʳʭ ʰʢʦʣʴʥʳʭ ʨʘʙʦʪ, 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ ʫʞʝ ʠʟʚʝʩʪʥʳ ʜʘʞʝ ʟʘ ʨʫʙʝ-

ʞʦʤ. 

 

ʇʦʙʝʜʠʪʝʣʝʤ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʩʝʢʮʠʠ çɸʩʪʨʦʥʦ-

ʤʠʷ, ʘʩʪʨʦʬʠʟʠʢʘè ʩʪʘʣ ɼʤʠʪʨʠʡ ʊʚʘʨʜʦʚʩʢʠʡ, ʢʦ-

ʪʦʨʳʡ ʠʩʩʣʝʜʦʚʘʣ ʵʬʬʝʢʪʳ ʧʝʨʝʪʝʢʘʥʠʷ ʚʝʱʝʩʪʚʘ ʠ 

ʧʨʠʩʫʪʩʪʚʠʷ ʪʨʝʪʴʠʭ ʢʦʤʧʦʥʝʥʪ ʚ ʪʝʩʥʳʭ ʜʚʦʡʥʳʭ 

ʟʚʝʟʜʥʳʭ ʩʠʩʪʝʤʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʢʘʢ ʩʦʙʩʪʚʝʥʥʳʭ ʦʨʠʛʠʥʘʣʴʥʳʭ ʥʘʙʣʶ-

ʜʝʥʠʡ ʥʘ ʪʝʣʝʩʢʦʧʝ, ʪʘʢ ʠ ʧʦʣʫʯʝʥʥʳʭ ʜʨʫʛʠʤʠ ʘʚ-

ʪʦʨʘʤʠ, ʝʤʫ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʡ 

ʢʘʪʘʣʦʛ ʤʦʤʝʥʪʦʚ ʤʠʥʠʤʫʤʦʚ ʜʣʷ ʛʨʫʧʧʳ ʠʩʩʣʝʜʦ-

ʚʘʥʥʳʭ ʟʚʝʟʜ, ʠ ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʠʪʴ ʧʝʨʠʦʜʠʯ-

ʥʦʩʪʴ ʚ ʦʪʢʣʦʥʝʥʠʷʭ ʤʦʤʝʥʪʦʚ ʟʘʪʤʝʥʠʡ ʦʪ ʧʨʝʜ-

ʩʢʘʟʘʥʥʳʭ. ɸ ʵʪʦ - ʦʪʢʨʳʪʠʝ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʭ 

ʪʨʝʪʴʠʭ ʢʦʤʧʦʥʝʥʪ ʚ ʵʪʠʭ ʩʠʩʪʝʤʘʭ. ʈʝʟʫʣʴʪʘʪʳ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʚ ʞʫʨʥʘʣʝ 

AASP. 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʨʘʙʦʪʳ - ʜʦʮʝʥʪ ɺʣʘʜʠʩʣʘʚʘ 

ʀʛʦʨʝʚʥʘ ʄʘʨʩʘʢʦʚʘ, ʚ ʦʢʪʷʙʨʝ ʧʨʦʰʣʦʛʦ ʛʦʜʘ ʫʜʦ-

ʩʪʦʝʥʥʘʷ ʟʚʘʥʠʷ çɿʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʠ ʥʘʫʢʠ ʋʢʨʘʠʥʳè. ɺʝʯʝʨʘʤʠ ʯʝʪʚʝʨʛʦʚ ʠ ʩʫʙ-

ʙʦʪ ʦʥʘ ʨʫʢʦʚʦʜʠʪ ʘʩʪʨʦʬʠʟʠʯʝʩʢʠʤ ʢʨʫʞʢʦʤ ʚ 

ʦʜʝʩʩʢʦʤ ʧʘʨʢʝ ʐʝʚʯʝʥʢʦ ʚ ʧʦʤʝʱʝʥʠʠ ʢʘʬʝʜʨʳ 

ʘʩʪʨʦʥʦʤʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʆʅʋ ʠʤ. ʀ.ʀ. 

ʄʝʯʥʠʢʦʚʘ. ʈʘʙʦʪʘ ʢʨʫʞʢʘ ʦʧʠʩʘʥʘ ʚ çʅʝʙʦʩʚʦʜʝè 

ʟʘ ʘʚʛʫʩʪ 2015 ʛ. 
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ɺʪʦʨʦʝ ʤʝʩʪʦ ʟʘʥʷʣʘ ʅʘʜʝʞʜʘ ʄʘʩʣʦʚʘ, 11-

ʢʣʘʩʩʥʠʮʘ ʄʘʨʠʠʥʩʢʦʡ ʛʠʤʥʘʟʠʠ, ʨʘʩʩʢʘʟʘʚʰʘʷ ʦ 

ʢʠʥʝʤʘʪʠʢʝ ʧʝʨʝʤʝʥʥʳʭ ʟʚʝʟʜ - ʮʝʬʝʠʜ ʚ ʥʘʰʝʡ 

ɻʘʣʘʢʪʠʢʝ. ʉ 1907 ʛʦʜʘ ʵʪʠ ʦʙʲʝʢʪʳ ʷʚʣʷʶʪʩʷ ʟʥʘ-

ʤʝʥʠʪʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʧʦ ʧʝʨʠʦʜʫ ʠʭ ʧʫʣʴʩʘʮʠʡ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʚʝʪʠʤʦʩʪʴ ʠ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʵʪʠʭ 

ʦʙʲʝʢʪʦʚ. ʇʨʠʤʝʥʠʚ ʵʪʦʪ ʢʣʘʩʩʠʯʝʩʢʠʡ ʤʝʪʦʜ ʢ 

ʠʥʪʝʨʥʝʪ-ʢʘʪʘʣʦʛʘʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʚʝʩʪʥʳʭ ʦʙʲ-

ʝʢʪʦʚ, ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʜʠʘʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦ-

ʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʟʚʝʟʜ ʚʦʢʨʫʛ ʮʝʥʪʨʘ ʥʘʰʝʡ ɻʘʣʘʢ-

ʪʠʢʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʵʪʦʛʦ ʮʝʥʪʨʘ, ʠ ʦʧʨʝʜʝʣʝʥʳ 

ʜʣʷ ʵʪʦʡ ʛʨʫʧʧʳ ʟʚʝʟʜ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ʩ ʫʯʝʪʦʤ 

ʧʨʠʪʷʞʝʥʠʷ ɻʘʣʘʢʪʠʢʠ ʩ ʫʯʝʪʦʤ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ. 

 

ʅʘʠʣʫʯʰʠʝ ʨʘʙʦʪʳ ʚ ʩʝʢʮʠʠ çɸʵʨʦʬʠʟʠʢʘ ʠ ʢʦʩʤʠ-

ʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷè ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʨʝʟʫʣʴʪʘ-

ʪʘʤ ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʢʦʩʤʠʯʝʩʢʠʭ ʦʙʲʝʢ-

ʪʦʚ. ʉʘʤʘʷ ʤʣʘʜʰʘʷ ʫʯʘʩʪʥʠʮʘ ʢʦʥʬʝʨʝʥʮʠʠ ʇʦʣʠ-

ʥʘ ʍʘʜʝʝʚʘ, 8-ʢʣʘʩʩʥʠʮʘ ʩ.ʰ. 117, ʧʦʩʪʨʦʠʣʘ ʢʨʠ-

ʚʫʶ ʙʣʝʩʢʘ ʥʝʜʘʚʥʦ ʦʪʢʨʳʪʦʛʦ ʘʩʪʝʨʦʠʜʘ 2012 LC1 

ʠ ʦʧʨʝʜʝʣʠʣʘ ʧʝʨʠʦʜ ʝʛʦ ʚʨʘʱʝʥʠʷ, ʧʨʦʘʥʘʣʠʟʠʨʦ-

ʚʘʚ ʮʠʬʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ɺʣʘʜʠʤʠ-

ʨʦʤ ʂʘʰʫʙʦʡ, ʥʘʫʯʥʳʤ ʩʦʪʨʫʜʥʠʢʦʤ ʅʀʀ çɸʩʪʨʦ-

ʥʦʤʠʯʝʩʢʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷè ʆʅʋ ʥʘ ʢʨʫʧʥʝʡʰʝʤ ʚ 

ʋʢʨʘʠʥʝ 80-ʩʤ ʪʝʣʝʩʢʦʧʝ ʚ ʩ. ʄʘʷʢʠ. 

 

ʉʦʬʠʷ ʖʭʠʤʦʚʘ (11-ʡ ʢʣʘʩʩ ʩ.ʰ. 10) ʧʦʣʫʯʠʣʘ 9 

ʥʦʯʝʡ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʘʢʪʠʚʥʳʭ 

çʩʝʡʬʝʨʪʦʚʩʢʠʭ ʛʘʣʘʢʪʠʢè ʥʘ ʣʠʯʥʦʤ ʪʝʣʝʩʢʦʧʝ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ - ɺʘʣʝʥʪʠʥʳ ʠ ɺʣʘʜʠʤʠʨʘ ʂʘʣʫʛʠ-

ʥʳʭ. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʧʨʦ-

ʬʠʣʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʷʨʢʦʩʪʠ ʠ ʠʟʤʝʥʝʥʠʡ ʙʣʝʩʢʘ, 

ʥʦ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʝʤʥʠʢʘ ʠʟʣʫʯʝʥʠʷ, ʯʪʦ ʚʘʞ-

ʥʦ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʪʠʭ ʠ ʜʨʫʛʠʭ 

ʦʙʲʝʢʪʦʚ. 

 

ɸʢʪʠʚʥʫʶ ʜʠʩʢʫʩʩʠʶ ʚʳʟʚʘʣ ʜʦʢʣʘʜ ʦ ʚʣʠʷʥʠʠ 

ʩʦʣʥʝʯʥʦʛʦ ʟʘʪʤʝʥʠʷ ʥʘ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ ʚ 

ɹʦʣʛʨʘʜʩʢʦʤ ʨʘʡʦʥʝ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʠʣ 11-

ʢʣʘʩʩʥʠʢ ʄʠʭʘʠʣ ʂʦʜʞʝʙʘʰ (ɺʠʥʦʛʨʘʜʦʚʩʢʘʷ ʰʢʦ-

ʣʘ). ɺ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʚʩʧʳʰʢʠ ʥʘ ʉʦʣʥʮʝ ʧʨʠʚʦʜʷʪ ʢ 

ʤʘʛʥʠʪʥʳʤ ʙʫʨʷʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʩʘʤʦʯʫʚʩʪʚʠʝ ʣʶ-

ʜʝʡ, ʟʘʪʤʝʥʠʷ ʥʝ ʠʤʝʶʪ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʯʠʥʳ ʜʣʷ 

ʘʥʘʣʦʛʠʯʥʦʛʦ ʚʣʠʷʥʠʷ, ʭʦʪʷ ʦʯʝʥʴ ʢʨʘʩʠʚʳ ʠ ʧʨʠ-

ʚʣʝʢʘʶʪ ʤʥʦʛʠʭ, ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ ʘʩʪʨʦʥʦʤʠʝʡ. 

ʇʦʵʪʦʤʫ ʥʝʙʦʣʴʰʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʘʨʝʛʠ-

ʩʪʨʠʨʦʚʘʥʥʳʭ çʉʢʦʨʦʡ ʧʦʤʦʱʴʶè ʩʝʨʜʝʯʥʳʭ ʧʨʠ-

ʩʪʫʧʦʚ ʚ ɹʦʣʛʨʘʜʩʢʦʤ ʨʘʡʦʥʝ ʥʝ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝ-

ʣʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ. 

 

ʅʝ ʦʩʪʘʣʠʩʴ ʥʝʟʘʤʝʯʝʥʥʳʤʠ ʠ ʛʣʘʚʥʳʝ ʩʦʙʳʪʠʷ 

ʢʦʩʤʦʥʘʚʪʠʢʠ ʧʨʦʰʣʦʛʦ ʛʦʜʘ. ʆ ʤʠʩʩʠʠ çʈʦʟʝʪʪʘè 

ʠ ʧʦʩʘʜʢʝ ʥʘ ʷʜʨʦ ʢʦʤʝʪʳ ʏʫʨʶʤʦʚʘ-ɻʝʨʘʩʠʤʝʥʢʦ 

ʨʘʩʩʢʘʟʘʣʘ 9-ʢʣʘʩʩʥʠʮʘ ʃʠʣʠʷ ʄʠʨʦʥʦʚʘ (ʩ.ʰ. 6). 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʥʘ ʥʝʢʦʪʦʨʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ ʷʜʨʦ 

ʥʝʤʥʦʛʦ ʥʘʧʦʤʠʥʘʝʪ ʜʠʥʦʟʘʚʨʘ, ʧʦʵʪʦʤʫ ʥʝʦʬʠʮʠ-

ʘʣʴʥʦ ʝʛʦ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ çʏʫɻʝɿʘʚʨè ʧʦ ʩʦʢʨʘ-

ʱʝʥʠʷʤ ʬʘʤʠʣʠʡ ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʝʡ. ɺʠʢʪʦʨʠʷ 

ʂʨʠʩʪʠʥʦʚʘ (11 ʢʣ. ʩ.ʰ.33) ʨʘʩʩʤʦʪʨʝʣʘ ʟʘʛʘʜʦʯʥʳʝ 

ʷʚʣʝʥʠʷ ʥʘ ʩʧʫʪʥʠʢʘʭ ʧʣʘʥʝʪ ʠ ʧʦʢʘʟʘʣʘ ʤʦʜʝʣʠ 

ʢʘʨʣʠʢʦʚʦʡ ʧʣʘʥʝʪʳ ʇʣʫʪʦʥ ʠ ʫʯʘʩʪʢʦʚ ʝʛʦ ʛʦʨʠ-

ʩʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʆ ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʣʫʪʦʥʘ ʢʦʩʤʠʯʝʩʢʦʡ ʤʠʩʩʠʝʡ çʅʦʚʳʝ ʛʦʨʠʟʦʥʪʳè 

ʨʘʩʩʢʘʟʘʣʠ ɸʣʝʢʩʝʡ ʂʨʘʚʯʫʢ (10 ʢʣ. ʩ.ʰ. 40) ʠ 

ɸʣʝʢʩʘʥʜʨʘ ʇʠʢʘʨʩʢʘʷ (10 ʢʣ, ʂʘʨʦʣʠʥʦ-ɹʫʛʘʟ).  

 

ʂʦʥʩʪʘʥʪʠʥ ɹʘʩʶʢ (10 ʢʣ., ʩ.ʰ. 31) ʩʨʘʚʥʠʣ ʨʘʟʥʳʝ 

ʛʠʧʦʪʝʟʳ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʚʦʜʳ ʥʘ ɿʝʤʣʝ, ʘ ɽʣʝʥʘ 

ʂʦʨʦʪʢʦʚʘ (11 ʢʣ. ʩ.ʰ. 33) ʨʘʩʩʢʘʟʘʣʘ ʦ ʢʦʩʤʠʯʝ-

ʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ ʥʠʭ 

ʞʠʟʥʠ. ʆʪʤʝʪʠʤ, ʯʪʦ ʨʝʬʝʨʘʪʠʚʥʳʝ ʨʘʙʦʪʳ ʥʝ 

ʜʦʣʞʥʳ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʢʦʥʢʫʨʩʝ, ʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝ-

ʨʝ, ʥʝ ʤʦʛʫʪ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʧʨʠʟʦʚʳʝ ʤʝʩʪʘ. ʂʦ-

ʥʝʯʥʦ, ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʝʟʞʘʪʴ 

ʜʣʷ ʨʘʙʦʪʳ ʚ ʢʨʫʞʢʝ, ʠ ʥʝ ʚʩʝ ʠʤʝʶʪ ʪʝʣʝʩʢʦʧʳ. 

ʆʜʥʘʢʦ, ʨʘʙʦʪʳ ʧʦ ʜʚʫʤ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤ ʩʝʢʮʠʷʤ 

ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʨʘʟʥʦʩʪʦʨʦʥʥʶʶ ʧʦʜʛʦʪʦʚʢʫ - ʥʝ 

ʪʦʣʴʢʦ ʧʦʜʛʦʪʦʚʢʫ ʪʝʢʩʪʘ ʠ ʤʫʣʴʪʠʤʝʜʠʘ ʧʨʝʟʝʥʪʘ-

ʮʠʠ, ʥʦ ʠ ʦʩʚʦʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ. 

 

ʂʦʥʢʫʨʩ ʵʪʦʛʦ ʛʦʜʘ ʢʦʥʯʠʣʩʷ. ɽʱʝ ʙʫʜʝʪ ʢʦʥʢʫʨʩ 

çʄʠʨʥʳʡ ʂʦʩʤʦʩè 3 ʤʘʨʪʘ, ʘ ʪʘʢʞʝ ʰʢʦʣʴʥʘʷ ʢʦʥ-

ʬʝʨʝʥʮʠʷ ʧʦ ʬʠʟʠʢʝ ʠ ʘʩʪʨʦʥʦʤʠʠ ʥʘ ʬʠʟʠʯʝʩʢʦʤ 

ʬʘʢʫʣʴʪʝʪʝ ʆʅʋ ʚʦ ʚʨʝʤʷ çʜʥʷ ʦʪʢʨʳʪʳʭ ʜʚʝʨʝʡè 

11-12 ʤʘʨʪʘ. ʅʦ ʧʦʜʛʦʪʦʚʢʫ ʥʘ ʩʣʝʜʫʶʱʠʡ ʢʦʥʢʫʨʩ 

ʄɸʅ ʧʦʨʘ ʥʘʯʠʥʘʪʴ ʫʞʝ! ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʣʠʤʧʠʘʜ, 

ʢʨʦʤʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʥʝʦʙʭʦʜʠʤʘ ʠ ʧʨʘʢ-

ʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ - ʥʘʧʨʠʤʝʨ, ʧʦ ʥʘʙʣʶʜʝʥʠʶ ʧʝʨʝ-

ʤʝʥʥʳʭ ʟʚʝʟʜ (ʯʪʦ ʠʤʝʝʪ ʨʝʘʣʴʥʦʝ ʥʘʫʯʥʦʝ ʟʥʘʯʝ-

ʥʠʝ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʙʣʝʩʢʘ 

ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ, ʚ ʙʠʥʦʢʣʴ, ʪʝʣʝʩʢʦʧ, ʧʦ 

ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʤ ʧʣʘʩʪʠʥʢʘʤ ʠʣʠ ʮʠʬʨʦʚʳʤ ʠʟʦʙ-

ʨʘʞʝʥʠʷʤ), ʧʣʘʥʝʪ, ʠʭ ʩʧʫʪʥʠʢʦʚ, ʢʦʤʝʪ, ʩʦʣʥʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʜʨ. ʅʘʠʙʦʣʝʝ ʫʜʦʙʥʦ ʧʨʦʚʦʜʠʪʴ ʘʩʪ-

ʨʦʥʦʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦ ʚʨʝʤʷ ʣʝʪʥʝʡ ʭʦʨʦ-

ʰʝʡ ʧʦʛʦʜʳ ʠ ʢʘʥʠʢʫʣ, ʘ ʵʪʦ ʥʘʜʦ ʩʦʛʣʘʩʦʚʘʪʴ ʟʘʨʘ-

ʥʝʝ. 

 

ɿʘʥʷʪʠʷ ʘʩʪʨʦʥʦʤʠʝʡ ʦʩʪʘʚʣʷʶʪ ʷʨʢʠʡ ʩʣʝʜ ʚ ʣʠʯ-

ʥʦʩʪʥʦʤ ʨʦʩʪʝ ʰʢʦʣʴʥʦʡ çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʵʣʠ-

ʪʳè, ʯʝʤ ʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ çʶʥʳʝ ʘʢʘʜʝʤʠʢʠè ʥʝ 

ʟʘʥʠʤʘʣʠʩʴ. ʇʦʞʝʣʘʝʤ ʞʝ ʠʤ ʙʳʪʴ çʷʨʢʠʤʠ ʟʚʝʟ-

ʜʘʤʠ"! 

 

ʀʚʘʥ ʃʝʦʥʠʜʦʚʠʯ ɸʥʜʨʦʥʦʚ, ʜʦʢʪʦʨ ʬʠʟʠʢʦ-
ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
 

ʉʧʝʮʠʘʣʴʥʦ ʜʣʷ ʞʫʨʥʘʣʘ çʅʝʙʦʩʚʦʜè 



24  ˚̆̂̏̒̃̏̅ Τ ψȟ φτυϊ 
 

 

ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 

 

ɸʧʨʝʣʴ ï ʵʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʤʝʩʷ-

ʮʝʚ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʩʦʟʚʝʟʜʠʷ ʃʴʚʘ. ɺ ʵʪʦʤ ʤʝʩʷʮʝ, 

ʥʘʨʷʜʫ ʩ ʤʘʨʪʦʤ, ʟʘ ʩʦʟʚʝʟʜʠʝʤ ʣʝʛʯʝ ʚʩʝʛʦ ʥʘʙʣʶ-

ʜʘʪʴ, ʪʘʢ ʢʘʢ ʦʥʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦʯʪʠ ʥʘʜ ʛʦʣʦʚʦʡ 

ʥʘʙʣʶʜʘʪʝʣʷ. ɹʣʠʞʘʡʰʠʝ ʩʦʩʝʜʠ ʩʦʟʚʝʟʜʠʷ ʥʘ 

ʥʝʙʦʩʚʦʜʝ: ɼʝʚʘ, ʏʘʰʘ, ʉʝʢʩʪʘʥʪ, ʈʘʢ ʠ ʄʘʣʳʡ ʃʝʚ. 

ʗʩʥʦʡ ʠ ʞʝʣʘʪʝʣʴʥʦ ʙʝʟʣʫʥʥʦʡ ʥʦʯʴʶ ʥʝʚʦʦʨʫʞʸʥ-

ʥʦʤʫ ʛʣʘʟʫ ʚ ʩʦʟʚʝʟʜʠʠ ʃʴʚʘ ʜʦʩʪʫʧʥʦ ʧʨʠʙʣʠʟʠ-

ʪʝʣʴʥʦ 70 ʟʚʝʟʜ, ʦʜʥʘʢʦ, ʚ ʧʨʝʦʙʣʘʜʘʶʱʝʤ ʙʦʣʴ-

ʰʠʥʩʪʚʝ, ʵʪʦ ʪʫʩʢʣʳʝ ʟʚʝʟʜʳ. ʗʨʯʘʡʰʠʝ ʟʚʝʟʜʳ 

ʃʴʚʘ ï ʵʪʦ ʈʝʛʫʣ, ɸʣʴʛʠʝʙʘ, ɼʝʥʝʙʦʣʘ, ɿʦʩʤʘ ʠ ɸʣʴ-

ʛʝʥʫʙʠ. ʆ ʥʠʭ ʤʳ ʩ ʚʘʤʠ ʝʱʸ ʧʦʛʦʚʦʨʠʤ ʜʘʣʝʝ. 

 

ɸ ʪʝʧʝʨʴ ʥʝʤʥʦʛʦ ʤʠʬʦʣʦʛʠʠ. ʉʫʱʝʩʪʚʫʝʪ ʣʝʛʝʥʜʘ, 

ʯʪʦ ʚ ɼʨʝʚʥʝʤ ɽʛʠʧʪʝ, ʢʦʛʜʘ ʚ ʤʘʨʪʝ ʠʣʠ ʘʧʨʝʣʝ ʥʘ 

ʥʝʙʝ ʧʦʷʚʣʷʣʦʩʴ ʩʦʟʚʝʟʜʠʝ ʃʴʚʘ, ʧʨʠʭʦʜʠʣʦ ʚʨʝʤʷ 

ʞʘʨʳ ʠ ʟʘʩʫʭʠ. ʀʟ-ʟʘ ʜʦʣʛʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʜʦʞʜʝʡ 

ʚʳʩʳʭʘʣʘ ʜʘʞʝ ʜʦʣʠʥʘ ʅʠʣʘ, ʘ ʧʦʯʚʘ ʫʩʝʠʚʘʣʘʩʴ 

ʪʨʝʱʠʥʘʤʠ ʥʘ ʤʥʦʛʠʝ ʢʠʣʦʤʝʪʨʳ. ɺ ʵʪʦ ʚʨʝʤʷ ʧʦ 

ʥʦʯʘʤ ʩʣʳʰʘʣʦʩʴ ʞʫʪʢʦʝ ʨʳʯʘʥʠʝ ʣʴʚʦʚ, ʢʦʪʦʨʳʝ 

ʩʢʠʪʘʣʠʩʴ ʧʦ ʧʫʩʪʳʥʷʤ ʚ ʧʦʠʩʢʘʭ ʜʦʙʳʯʠ. ʕʪʦ ʧʦ-

ʚʪʦʨʷʣʦʩʴ ʠʟ ʛʦʜʘ ʚ ʛʦʜ, ʠ ʩʦ ʚʨʝʤʝʥʝʤ ʫ ʜʨʝʚʥʠʭ 

ʝʛʠʧʪʷʥ ʩʪʘʣʠ ʚʦʟʥʠʢʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʩ 

ʪʦʡ ʯʘʩʪʴʶ ʟʚʝʟʜʥʦʛʦ ʥʝʙʘ, ʢʦʪʦʨʫʶ ʦʥʠ ʥʘʙʣʶʜʘʣʠ 

ʚ ʤʘʨʪʝ-ʘʧʨʝʣʝ ʠ ʧʨʦʠʩʭʦʜʷʱʠʤ ʚ ʵʪʦʪ ʧʝʨʠʦʜ. 

ɽʩʪʴ ʠ ʜʨʫʛʘʷ ʣʝʛʝʥʜʘ ï ʜʨʝʚʥʝʛʨʝʯʝʩʢʘʷ. ɽʩʣʠ ʚʝ-

ʨʠʪʴ ʝʡ, ʪʦ ʧʦʙʝʜʘ ʥʘʜʦ ʃʴʚʦʤ ʙʳʣʘ ʧʝʨʚʳʤ ʠʟ ʜʚʝ-

ʥʘʜʮʘʪʠ ʧʦʜʚʠʛʦʚ ɻʝʨʘʢʣʘ. ʇʦʩʣʝ ʯʝʛʦ ʙʦʛ ɿʝʚʩ ʦʙ-

ʨʘʪʠʣ ʅʝʤʝʡʩʢʦʛʦ ʣʴʚʘ ʚ ʩʦʟʚʝʟʜʠʝ ʠ ʦʪʧʨʘʚʠʣ ʩʠ-

ʷʪʴ ʥʘ ʥʝʙʦ. ʕʪʦ ʜʦʣʞʥʦ ʙʳʣʦ ʩʪʘʪʴ ʥʘʧʦʤʠʥʘʥʠʝʤ 

ʣʶʜʷʤ ʦ ʧʦʜʚʠʛʝ ʝʛʦ ʩʳʥʘ. 

 

ɺ ʥʘʰʝ ʚʨʝʤʷ, ʝʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʬʦʨʤʝ ʩʦʟʚʝʟʜʠʷ, ʪʦ, 

ʩʦʝʜʠʥʠʚ ʤʳʩʣʝʥʥʦ ʩʘʤʳʝ ʷʨʢʠʝ ʟʚʝʟʜʳ, ʤʳ ʧʦʣʫ-

ʯʠʤ ʫʜʣʠʥʝʥʥʳʡ ʥʝʧʨʘʚʠʣʴʥʳʡ ʰʝʩʪʠʫʛʦʣʴʥʠʢ, 

ʣʠʙʦ ʞʝ ʪʨʘʧʝʮʠʶ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʝʩʣʠ ʧʦʜʢʣʶʯʠʪʴ 

ʬʘʥʪʘʟʠʶ, ʪʦ ʚ ʩʦʝʜʠʥʝʥʠʠ ʟʚʸʟʜ ʤʦʞʥʦ ʨʘʟʛʣʷʜʝʪʴ 

ʠ ʬʠʛʫʨʫ ʣʴʚʘ. ʊʦʛʦ ʩʘʤʦʛʦ, ʢʦʪʦʨʦʛʦ ʚʠʜʝʣʠ ʜʨʝʚ-

ʥʠʝ ʝʛʠʧʪʷʥʝ ʠʣʠ ʛʨʝʢʠ ʥʘ ʚʝʩʝʥʥʝʤ ʥʦʯʥʦʤ ʥʝʙʝ. 

ʅʦ ʧʨʝʞʜʝ ʯʝʤ ʤʳ ʟʘʡʤʸʤʩʷ ʨʘʩʩʤʘʪʨʠʚʘʥʠʝʤ ʠ 

ʠʟʫʯʝʥʠʝʤ ʩʦʟʚʝʟʜʠʷ, ʜʘʚʘʡʪʝ ʜʣʷ ʥʘʯʘʣʘ ʚʦʦʙʱʝ 

ʥʘʡʜʸʤ ʝʛʦ ʥʘ ʥʝʙʝ. 

 

ʅʘʙʣʶʜʘʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʂʘʢ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ, ʣʫʯʰʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʥʘʙʣʶ-

ʜʝʥʠʷ ʩʦʟʚʝʟʜʠʷ, ʟʚʸʟʜ ʠ ʦʙʲʝʢʪʦʚ ʚ ʥʝʛʦ ʚʭʦʜʷʱʠʭ 

ï ʵʪʦ ʚʝʩʥʘ, ʘ ʠʤʝʥʥʦ ï ʤʝʩʷʮʳ ʤʘʨʪ ʠ ʘʧʨʝʣʴ. ɺʠ-

ʜʝʥ ʃʝʚ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠ ʚ ʩʪʨʘʥʘʭ 

ʙʣʠʞʥʝʛʦ ʟʘʨʫʙʝʞʴʷ ʚ ʰʠʨʦʪʘʭ ʦʪ +84Á ʜʦ ï56Á. ʅʦ 

ʢʘʢ ʞʝ ʦʪʳʩʢʘʪʴ ʩʦʟʚʝʟʜʠʝ ʥʘ ʥʝʙʝ? ɼʘʚʘʡʪʝ ʨʘʟʙʝ-

ʨʸʤʩʷ. 

 

ʄʦʞʥʦ ʵʪʦ ʩʜʝʣʘʪʴ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʦʪʪʘʣʢʠʚʘ-

ʷʩʴ ʦʪ ʨʘʟʣʠʯʥʳʭ ʦʨʠʝʥʪʠʨʦʚ, ʦʜʥʘʢʦ ʣʫʯʰʝ ʚʩʝʛʦ 

ʠʩʭʦʜʠʪʴ ʦʪ ʪʝʭ, ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ ʠ ʣʝʛʢʦ 

ʥʘʭʦʜʠʤʳ ʥʘ ʥʝʙʦʩʚʦʜʝ. ʗ ʩʝʡʯʘʩ ʛʦʚʦʨʶ ʦ ʇʦʣʷʨ-

ʥʦʡ ʟʚʝʟʜʝ ʠ ʂʦʚʰʝ ɹʦʣʴʰʦʡ ʄʝʜʚʝʜʠʮʳ. ʄʥʦʛʠʝ 

ʩʦʚʝʪʫʶʪ ʠʤʝʥʥʦ ʵʪʠ ʦʨʠʝʥʪʠʨʳ ʠ ʥʝ ʟʨʷ. ʅʘ ʤʦʡ 

ʚʟʛʣʷʜ, ʵʪʦ ʦʯʝʥʴ ʭʦʨʦʰʠʝ ʧʨʠʚʷʟʢʠ, ʧʦʪʦʤʫ ʯʪʦ ʠʭ 

ʤʦʞʝʪ ʥʘʡʪʠ ʧʦʯʪʠ ʢʘʞʜʳʡ ʥʦʚʠʯʦʢ ʚ ʘʩʪʨʦʥʦʤʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʡʜʷ ʥʘ ʥʝʙʝ ɹʦʣʴʰʫʶ ʄʝʜʚʝʜʠ-
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ʮʫ, ʦʪʳʩʢʠʚʘʝʤ ʟʚʸʟʜʳ ɼʫʙʭʝ ʠ ʄʝʨʘʢ. ʇʨʦʚʦʜʠʤ 

ʤʳʩʣʝʥʥʦ ʣʠʥʠʶ ʦʪ ʥʠʭ ʚ ʧʨʠʚʳʯʥʫʶ ʜʣʷ ʥʘʩ ʩʪʦ-

ʨʦʥʫ ʠ ʥʘʭʦʜʠʤ ʇʦʣʷʨʥʫʶ ʟʚʝʟʜʫ, ʦʜʥʘʢʦ ʝʩʣʠ ʤʳ 

ʧʨʦʚʝʜʸʤ ʣʠʥʠʶ ʦʪ ɼʫʙʭʝ ʠ ʄʝʨʘʢ ʚ ʦʙʨʘʪʥʫʶ ʩʪʦ-

ʨʦʥʫ, ʪʦ ʦʙʥʘʨʫʞʠʤ ʬʠʛʫʨʫ ʯʝʤ-ʪʦ ʧʦʭʦʞʫʶ ʥʘ 

çʫʪʶʛè. ʕʪʦ ʠ ʙʫʜʝʪ ʩʦʟʚʝʟʜʠʝ ʃʴʚʘ ʚʦ ʛʣʘʚʝ ʩ ʩʘ-

ʤʦʡ ʷʨʢʦʡ ʟʚʝʟʜʦʡ ï ʈʝʛʫʣʦʤ. 

 

ɺ ʩʦʟʚʝʟʜʠʠ ʝʩʪʴ ʨʷʜ ʘʩʪʝʨʠʟʤʦʚ. ʆʜʠʥ ʠʟ ʥʠʭ 

ʥʘʟʳʚʘʝʪʩʷ ʉʝʨʧ. ʆʥ ʥʘʯʠʥʘʝʪʩʷ ʩʦ ʟʚʝʟʜʳ ʈʝʛʫʣ (Ŭ 

ʃʴʚʘ). ɼʘʣʝʝ ʬʦʨʤʘ ʩʝʨʧʘ ʦʯʝʨʯʠʚʘʝʪʩʷ ʟʚʸʟʜʘʤʠ 

ɸʣʴʛʝʥʫʙʠ ʠ ɸʣʴʛʠʝʙʘ, ʠ ʙʦʣʝʝ ʩʣʘʙʳʤʠ ʟʚʝʟʜʘʤʠ: 

ɕ ʃʴʚʘ (ɸʣʴʭʘʬʝʨʘ), ɛ ʃʴʚʘ (ʈʘʩʘʣʷʩ), ɖ ʃʴʚʘ. 

 

ɺ 2016 ʛʦʜʫ ʩʦʟʚʝʟʜʠʝ ʃʴʚʘ ʩʦʧʨʦʚʦʞʜʘʝʪ ʧʦ ʣʠʥʠʠ 

ʵʢʣʠʧʪʠʢʠ ʛʘʟʦʚʳʡ ʛʠʛʘʥʪ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ï 

ʖʧʠʪʝʨ. ɿʚʝʟʜʘ ɼʝʥʝʙʦʣʘ (ɓ ʃʴʚʘ), ɸʨʢʪʫʨ (Ŭ ɺʦ-

ʣʦʧʘʩʘ) ʠ ʉʧʠʢʘ (Ŭ ɼʝʚʳ) ʦʙʨʘʟʫʶʪ ʚʝʩʝʥʥʠʡ ʘʩʪʝ-

ʨʠʟʤ ʆʞʝʨʝʣʴʝ ɼʝʚʳ. 

 

ɺʩʝʛʦ ʚ ʩʦʟʚʝʟʜʠʠ 122 ʟʚʝʟʜʳ ʷʨʯʝ 6,5m. ʇʣʦʱʘʜʴ 

ʝʛʦ ʩʦʩʪʘʚʣʷʝʪ 947 ʢʚʘʜʨʘʪʥʳʭ ʛʨʘʜʫʩʦʚ ï ʵʪʦ ʦʜʥʦ 

ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʩʦʟʚʝʟʜʠʡ ʠ ʩʦʩʪʦʠʪ ʧʦ ʵʪʦʤʫ ʧʦʢʘ-

ʟʘʪʝʣʶ ʥʘ ʜʚʝʥʘʜʮʘʪʦʤ ʤʝʩʪʝ. 

ʉ 14 ʧʦ 21 ʥʦʷʙʨʷ ʚ ʩʦʟʚʝʟʜʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʤʝ-

ʪʝʦʨʥʳʡ ʧʦʪʦʢ ʃʝʦʥʠʜʳ, ʦʪʢʨʳʪʳʡ ʚ 1832 ʛʦʜʫ. ʅʘ 

17 ʥʦʷʙʨʷ ʧʨʠʭʦʜʠʪʩʷ ʤʘʢʩʠʤʫʤ ʧʦʪʦʢʘ, ʘ ʩʚʷʟʘʥ 

ʵʪʦʪ ʦʥ ʩ ʢʦʤʝʪʦʡ 55P/ʊʝʤʧʝʣʷ-ʊʫʪʪʣʷ, ʢʦʪʦʨʘʷ 

ʙʳʣʘ ʦʪʢʨʳʪʘ ʚ 1865 ʛʦʜʫ ʧʦʯʪʠ ʚ ʦʜʥʦ ʚʨʝʤʷ ʕʨʥ-

ʩʪʦʤ ʊʝʤʧʝʣʝʤ ʠ ʍʦʨʘʩʦʤ ʊʫʪʪʣʝʤ. ʇʦʩʣʝʜʥʠʡ 

ʧʝʨʠʛʝʣʠʡ ʢʦʤʝʪʘ ʧʨʦʰʣʘ 28 ʬʝʚʨʘʣʷ 1998 ʛʦʜʘ, ʘ 

ʩʣʝʜʫʶʱʠʡ ʙʫʜʝʪ 20 ʤʘʷ 2031 ʛʦʜʘ. ɺ ʤʦʤʝʥʪʳ 

ʧʝʨʠʛʝʣʠʷ ʧʨʦʠʩʭʦʜʷʪ ʥʘʩʪʦʷʱʠʝ ʤʝʪʝʦʨʥʳʝ ʜʦʞʜʠ 

ï ʧʨʝʢʨʘʩʥʦʝ ʠ ʥʝʟʘʙʳʚʘʝʤʦʝ ʥʘ ʚʩʶ ʞʠʟʥʴ ʟʨʝʣʠ-

ʱʝ!  

ɺ ʩʦʟʚʝʟʜʠʠ ʃʴʚʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʤʘʣʦ ʠʥʪʝʨʝʩʥʳʭ 

ʜʚʦʡʥʳʭ ʠ ʧʝʨʝʤʝʥʥʳʭ ʟʚʝʟʜ, ʘ ʪʘʢ ʞʝ ʦʙʲʝʢʪʦʚ 

çʜʠʧ-ʩʢʘʡè. ɼʘʚʘʡʪʝ ʩ ʚʘʤʠ ʨʘʩʩʤʦʪʨʠʤ, ʥʘ ʤʦʡ 

ʚʟʛʣʷʜ, ʩʘʤʳʝ ʧʨʠʤʝʯʘʪʝʣʴʥʳʝ ʟʚʸʟʜʳ ʠ ʦʙʲʝʢʪʳ. 

ɿʚʸʟʜʳ ʩʦʟʚʝʟʜʠʷ ʃʴʚʘ 

 

ʈʝʛʫʣ (Ŭ ʃʴʚʘ) ï ʩʘʤʘʷ ʷʨʢʘʷ ʛʦʣʫʙʦʚʘʪʦ-ʙʝʣʘʷ 

ʟʚʝʟʜʘ ʚ ʩʦʟʚʝʟʜʠʠ. ɽʸ ʩʧʝʢʪʨʘʣʴʥʳʡ ʢʣʘʩʩ ï B7V. 

ɺʦʟʨʘʩʪ ʟʚʝʟʜʳ ʥʝʙʦʣʴʰʦʡ ï ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ 

ʤʠʣʣʠʦʥʦʚ ʣʝʪ, ʘ ʚʠʜʠʤʘʷ ʟʚʝʟʜʥʘʷ ʚʝʣʠʯʠʥʘ ʧʨʠ-

ʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʘ 1,35. ɼʦ ʟʚʝʟʜʳ ʦʢʦʣʦ 77 ʩʚ. ʣʝʪ, 

ʘ ʧʝʨʠʦʜ ʦʙʨʘʱʝʥʠʷ ʚʩʝʛʦ 16 ʯʘʩʦʚ. ʕʪʦ ʠʩʢʘʞʘʝʪ 

ʬʦʨʤʫ ʟʚʝʟʜʳ ʠ ʧʨʠʚʦʜʠʪ ʢ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤʫ ʟʘ-

ʪʤʝʥʠʶ. ʈʝʛʫʣ ï ʟʚʝʟʜʘ ʢʨʘʪʥʘʷ. ʋ ʥʝʸ ʝʩʪʴ ʧʘʨʘ 

ʥʝʙʦʣʴʰʠʭ ʢʦʤʧʘʥʴʦʥʦʚ B ʠ C, ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʜʚʦʡʥʫʶ ʩʠʩʪʝʤʫ. ɿʚʸʟʜʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʨʘʩʩʪʦ-

ʷʥʠʠ 100 ʘ.ʝ. ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʚʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ 

ʦʙʱʝʛʦ ʙʘʨʠʮʝʥʪʨʘ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ 2000 ʣʝʪ. ʀʟ 

ʚʩʝʭ ʷʨʯʘʡʰʠʭ ʟʚʸʟʜ ʥʘ ʥʝʙʝ ʈʝʛʫʣ ʙʣʠʞʝ ʚʩʝʛʦ 

ʨʘʩʧʦʣʦʞʝʥ ʢ ʵʢʣʠʧʪʠʢʝ. ʉʦʣʥʮʝ ʜʦʚʦʣʴʥʦ ʙʣʠʟʢʦ 

ʧʦʜʭʦʜʠʪ ʢ ʈʝʛʫʣʫ ʦʢʦʣʦ 23 ʘʚʛʫʩʪʘ ʢʘʞʜʦʛʦ ʛʦʜʘ ʠ, 

ʚʚʠʜʫ ʵʪʦʛʦ, ʟʚʝʟʜʘ ʯʘʩʪʦ ʧʦʢʨʳʚʘʝʪʩʷ ʃʫʥʦʡ. 

 

ɼʝʥʝʙʦʣʘ (ɓ ʃʴʚʘ) ï ʵʪʦ ʤʦʣʦʜʘʷ ʟʚʝʟʜʘ. ɽʸ ʚʦʟʨʘʩʪ 

ʤʝʥʝʝ 400 ʤʠʣʣʠʦʥʦʚ ʣʝʪ, ʩʧʝʢʪʨʘʣʴʥʳʡ ʢʣʘʩʩ ï 

A3V, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʦʣʦ 8500 ʂ. ɺʠ-

ʜʠʤʘʷ ʟʚʝʟʜʥʘʷ ʚʝʣʠʯʠʥʘ ɼʝʥʝʙʦʣʳ 2,14m, ʘ. ʨʘʩʩʪʦ-

ʷʥʠʝ ʦʪ ʥʘʰʝʡ ʧʣʘʥʝʪʳ ʧʨʠʤʝʨʥʦ 36 ʩʚ. ʣʝʪ. ʋ 

ʟʚʝʟʜʳ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ï ʥʝ ʤʝʥʝʝ 120 

ʢʤ/c. ʂ ʪʦʤʫ ʞʝ ɼʝʥʝʙʦʣʘ ï ʧʝʨʝʤʝʥʥʘʷ ʟʚʝʟʜʘ. ɽʸ 

ʩʚʝʪʠʤʦʩʪʴ ʨʝʟʢʦ ʠʟʤʝʥʷʝʪʩʷ ʠʟ-ʟʘ ʨʘʜʠʘʣʴʥʳʭ ʠ ʥʝ 

ʨʘʜʠʘʣʴʥʳʭ ʧʫʣʴʩʘʮʠʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɹʣʝʩʢ ʠʟʤʝʥʷ-

ʝʪʩʷ ʥʘ 0,025 ʟʚʸʟʜʥʦʡ ʚʝʣʠʯʠʥʳ ʩ ʧʝʨʠʦʜʦʤ ʦʢʦʣʦ 

ʜʚʫʭ-ʪʨʝʭ ʯʘʩʦʚ. ʅʝʜʦʩʪʘʪʦʢ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫ-

ʯʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ  ʦʢʦʣʦʟʚʸʟʜʥʦ-

ʛʦ ʜʠʩʢʘ ʠʟ ʧʳʣʠ ʠ ʦʙʣʦʤʢʦʚ ʥʘ ʦʨʙʠʪʝ ʠ ʚʦʢʨʫʛ 

ʟʚʝʟʜʳ. 

 

ɸʣɹ ʛʠʝʙʘ (ɔ ʃʴʚʘ) ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 126 

ʩʚ. ʣʝʪ. ʕʪʦ ʜʚʦʡʥʘʷ ʟʚʝʟʜʘ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʢʣʘʩʩʘ 

K0IIIb. ɺ ʥʝʙʦʣʴʰʦʡ ʪʝʣʝʩʢʦʧ ʟʚʸʟʜʳ ʦʙʨʘʟʫʶʪ 

ʦʯʝʥʴ ʢʨʘʩʠʚʫʶ ʜʚʦʡʥʫʶ ʟʚʝʟʜʫ, ʧʦʞʘʣʫʡ, ʦʜʥʫ ʠʟ 

ʩʘʤʳʭ ʢʨʘʩʠʚʳʭ ʥʘ ʟʚʸʟʜʥʦʤ ʥʝʙʝ. 

ɿʦʩʤʘ (ŭ ʃʴʚʘ) ï ʜʚʦʡʥʘʷ ʟʚʝʟʜʘ ʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʢʣʘʩʩʘ A4V. ɺʠʜʠʤʘʷ ʟʚʝʟʜʥʘʷ ʚʝʣʠʯʠʥʘ ʚʘʨʴʠʨʫ-

ʝʪʩʷ ʦʪ 2,54 ʜʦ 2,57, ʚʦʟʤʦʞʥʦ ʦʥʘ ʧʝʨʝʤʝʥʥʘʷ, ʩʚʝ-

ʪʠʤʦʩʪʴ ʢʦʪʦʨʦʡ ʤʝʥʷʝʪʩʷ ʠʟ-ʟʘ ʨʘʜʠʘʣʴʥʳʭ ʠ ʥʝ 

ʨʘʜʠʘʣʴʥʳʭ ʧʫʣʴʩʘʮʠʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɺʦʣʴʬ 359 (CN ʃʴʚʘ) ï ʵʪʦ ʦʯʝʥʴ ʩʣʘʙʳʡ ʢʨʘʩʥʳʡ 

ʢʘʨʣʠʢ. ɿʚʝʟʜʫ ʦʪʢʨʳʣ ʥʝʤʝʮʢʠʡ ʘʩʪʨʦʥʦʤ ʄʘʢʩʠ-

ʤʠʣʠʘʥ ʌʨʘʥʮ ʁʦʟʝʬ ʂʦʨʥʝʣʠʫʩ ɺʦʣʴʬ ʚ 1918 ʛʦʜʫ 

ʩ ʧʦʤʦʱʴʶ ʘʩʪʨʦʬʦʪʦʩʲʸʤʢʠ. ɺʦʣʴʬ 359 ï ʧʝʨʝ-

ʤʝʥʥʘʷ ʟʚʝʟʜʘ ʨʝʟʢʦ ʠ ʥʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ʫʚʝʣʠʯʠʚʘ-

ʶʱʘʷ ʩʚʦʶ ʩʚʝʪʠʤʦʩʪʴ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚʦ ʚʩʸʤ 

ʜʠʘʧʘʟʦʥʝ ʦʪ ʨʘʜʠʦʚʦʣʥ ʜʦ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝ-

ʥʠ.̫ ʉʧʝʢʪʨʘʣʴʥʳʡ ʢʣʘʩʩ M6V. ʅʝʚʦʦʨʫʞʝʥʥʳʤ 

ʛʣʘʟʦʤ ʧʨʦʥʘʙʣʶʜʘʪʴ ʝʛʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟ-

ʤʦʞʥʳʤ, ʜʘ ʠ ʣʶʙʠʪʝʣʴʩʢʠʡ ʪʝʣʝʩʢʦʧ ʧʦʪʨʝʙʫʝʪʩʷ 

ʤʦʱʥʳʡ. ɺʠʜʠʤʘʷ ʟʚʝʟʜʥʘʷ ʚʝʣʠʯʠʥʘ 13,53 m. 

ɺʦʣʴʬ 359 ï ʦʜʠʥʦʯʥʘʷ ʟʚʝʟʜʘ ʚ ʩʦʟʚʝʟʜʠʠ ʃʴʚʘ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʬʦʪʦʩʬʝʨʳ ʟʚʝʟʜʳ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠ-

ʤʝʨʥʦ 2900 K. 

R ʃʴʚʘ ï ʢʨʘʩʥʳʡ ʛʠʛʘʥʪ, ʧʫʣʴʩʠʨʫʶʱʘʷ ʧʝʨʝʤʝʥ-

ʥʘʷ ʟʚʝʟʜʘ, ʥʘʭʦʜʷʱʘʷʩʷ ʥʘ ʢʦʥʝʯʥʦʤ ʵʪʘʧʝ ʟʚʝʟʜ-

ʥʦʡ ʵʚʦʣʶʮʠʠ. ɿʚʝʟʜʥʘʷ ʚʝʣʠʯʠʥʘ ʢʦʣʝʙʣʝʪʩʷ ʤʝʞ-

ʜʫ 4,31m ʠ 11,65m ʩ ʧʝʨʠʦʜʦʤ 312 ʜʥʝʡ. ʊʝʤʧʝʨʘʪʫ-

ʨʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 2930 ʠ 3080 ʂ. ʇʨʝʜʧʦʣʦʞʠ-

ʪʝʣʴʥʦ ʫ ʟʚʝʟʜʳ R ʃʴʚʘ ʥʘ ʧʨʠʤʝʨʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʚ 

2,7-3 ʘ.ʝ. ʝʩʪʴ ʩʧʫʪʥʠʢ ï ʵʢʟʦʧʣʘʥʝʪʘ ʤʘʩʩʦʡ ʙʦʣʴʰʝ 

ʖʧʠʪʝʨʘ. 

CW ʃʴʚʘ ï ʢʨʘʩʥʳʡ ʛʠʛʘʥʪ, ʧʝʨʝʤʝʥʥʘʷ, ʫʛʣʝʨʦʜ-

ʥʘʷ ʟʚʝʟʜʘ, ʠʩʯʝʨʧʘʚʰʘʷ ʩʚʦʝ ʚʦʜʦʨʦʜʥʦʝ ʪʦʧʣʠʚʦ. 

ɺ ʩʢʦʨʦʤ ʙʫʜʫʱʝʤ, ʯʝʨʝʟ ʜʝʩʷʪʴ-ʪʨʠʜʮʘʪʴ ʪʳʩʷʯ 

ʣʝʪ ʝʡ ʧʨʝʜʩʪʦʠʪ ʩʙʨʦʩʠʪʴ ʩʚʦʠ ʚʥʝʰʥʠʝ ʩʣʦʠ ʠ 

ʜʘʪʴ ʥʘʯʘʣʦ ʧʣʘʥʝʪʘʨʥʦʡ ʪʫʤʘʥʥʦʩʪʠ. ʄʘʩʩʘ ʟʚʝʟʜʳ 

1,5-4 ʤʘʩʩ ʉʦʣʥʮ. ʇʨʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ  ʷʜʝʨʥʳʭ 

ʨʝʘʢʮʠʡ ʟʚʝʟʜʘ ʝʞʝʛʦʜʥʦ ʪʝʨʷʝʪ 4Ŀ1022 ʪʦʥʥ ʚʝʱʝ-

ʩʪʚʘ. ɿʚʝʟʜʘ ʦʢʨʫʞʝʥʘ ʪʦʣʩʪʦʡ ʧʳʣʝʚʦʡ ʦʙʦʣʦʯʢʦʡ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ 2300 ʂ. CW ʃʴʚʘ ʥʘʭʦ-

ʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 650 ʩʚ. ʣʝʪ ʦʪ ɿʝʤʣʠ. ɺ ʦʧʪʠ-

ʯʝʩʢʦʤ ʜʠʘʧʘʟʦʥʝ ʦʥʘ ʩʚʝʪʠʪ ʦʯʝʥʴ ʪʫʩʢʣʦ ʠ ʧʦʪʦʤʫ 

ʚʠʜʥʘ ʪʦʣʴʢʦ ʚ ʙʦʣʴʰʠʝ ʪʝʣʝʩʢʦʧʳ. 

ɺʩʝ çʜʠʧ-ʩʢʘʡè-ʦʙʲʝʢʪʳ ʩʦʟʚʝʟʜʠʷ ʃʴʚʘ ʠʤʝʶʪ 

ʟʚʸʟʜʥʫʶ ʚʝʣʠʯʠʥʫ ʥʝ ʤʝʥʝʝ 8m, ʧʦʵʪʦʤʫ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʠʭ ʧʨʦʥʘʙʣʶʜʘʪʴ ʧʦʪʨʝʙʫʝʪʩʷ ʪʝʣʝʩʢʦʧ ʠʣʠ 

ʞʝ ʤʦʱʥʳʡ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʙʠʥʦʢʣʴ. ʆʪʩʫʪʩʪʚʠʝ 

ʟʘʩʚʝʪʢʠ ʪʘʢʞʝ ʚʝʩʴʤʘ ʞʝʣʘʪʝʣʴʥʦ. 
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https://ru.wikipedia.org/wiki/%D0%97%D0%B2%D0%B5%D0%B7%D0%B4%D0%BD%D0%B0%D1%8F_%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0%D1%80%D0%BD%D0%B0%D1%8F_%D1%82%D1%83%D0%BC%D0%B0%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BD%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B5%D1%82%D0%BE%D0%B2%D0%BE%D0%B9_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%B4%D0%B8%D0%BC%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%B4%D0%B8%D0%BC%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%B5%D1%81%D0%BA%D0%BE%D0%BF


26  ˚̆̂̏̒̃̏̅ Τ ψȟ φτυϊ 
 

ʆʙʲʝʢʪʳ ʛʣʫʙʦʢʦʛʦ ʢʦʩʤʦʩʘ ʚ ʩʦʟʚʝʟʜʠʠ ʃʴʚʘ 

ʅʫ ʯʪʦ ʞʝ, ʛʦʚʦʨʷ ʦ çʜʠʧ-ʩʢʘʷʭè ʚ ʩʦʟʚʝʟʜʠʠ, ʩʣʝ-

ʜʫʝʪ ʥʘʯʘʪʴ ʩ ʊʨʠʧʣʝʪʘ ʃʴʚʘ, ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʝʡ 

ʠʟ ʪʨʝʭ ʛʘʣʘʢʪʠʢ: M65, ʄ66 ʠ NGC 3628. 

M65 ï ʵʪʦ ʩʧʠʨʘʣʴʥʘʷ ʛʘʣʘʢʪʠʢʘ ʙʝʟ ʧʝʨʝʤʳʯʢʠ 

ʢʣʘʩʩʘ Sa. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʫʧʣʦʱʝʥʥʦʛʦ ʜʠʩʢʘ, ʟʚʝʟʜ 

ʠ ʛʘʟʘ, ʚ ʮʝʥʪʨʝ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʩʬʝʨʠʯʝʩʢʦʝ 

ʫʧʣʦʪʥʝʥʠʝ ï ʷʨʢʠʡ ʮʝʥʪʨʘʣʴʥʳʡ ʙʘʣʜʞ. ɺʠʜʠʤʘʷ 

ʟʚʝʟʜʥʘʷ ʚʝʣʠʯʠʥʘ 9,2m. ʅʘʭʦʜʠʪʩʷ ʛʘʣʘʢʪʠʢʘ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 40 ʤʠʣʣʠʦʥʦʚ ʩʚ. ʣʝʪ ʦʪ ɿʝʤʣʠ. ɽʸ ʤʦʞ-

ʥʦ ʥʘʡʪʠ ʚ ʙʝʟʣʫʥʥʫʶ ʥʦʯʴ ʧʦʯʪʠ ʪʦʯʥʦ ʥʘ ʣʠʥʠʠ, 

ʩʦʝʜʠʥʷʶʱʝʡ ʟʚʝʟʜʳ ʈʝʛʫʣ ʠ ɼʝʥʝʙʦʣʫ. ʅʘʙʣʶʜʘʷ 

ʛʘʣʘʢʪʠʢʫ ʚ ʥʝʙʦʣʴʰʦʡ ʣʶʙʠʪʝʣʴʩʢʠʡ ʪʝʣʝʩʢʦʧ, 

ʦʥʘ ʚʠʜʥʘ ʢʘʢ ʜʠʬʬʫʟʥʦʝ ʚʳʪʷʥʫʪʦʝ ʵʣʣʠʧʪʠʯʝʩʢʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʩ ʷʨʢʠʤ ʧʦʯʪʠ ʟʚʝʟʜʦʦʙʨʘʟʥʳʤ ʷʜʨʦʤ. 

ɹʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʐʘʨʣʝʤ ʄʝʩʩʴʝ ʚ 1780 ʛʦʜʫ ʦʜ-

ʥʦʚʨʝʤʝʥʥʦ ʩ ʄ66 ʠ NGC 3628. 

ʄ66 ï ʩʧʠʨʘʣʴʥʘʷ ʛʘʣʘʢʪʠʢʘ ʙʝʟ ʧʝʨʝʤʳʯʢʠ ʩ ʟʘ-

ʢʨʫʯʝʥʥʳʤʠ ʨʫʢʘʚʘʤʠ ʠ ʧʳʣʝʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. ɺ 

ʮʝʥʪʨʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʷʨʢʠʡ ʵʣʣʠʧʩʦʠʜʘʣʴʥʳʡ ʢʦʤ-

ʧʦʥʝʥʪ ʢʣʘʩʩ Sb. ʈʘʟʤʝʨ ʛʘʣʘʢʪʠʢʠ ʩʦʩʪʘʚʣʷʝʪ 100 

ʪʳʩʷʯ ʩʚ. ʣʝʪ, ʘ ʥʘʭʦʜʠʪʩʷ ʦʥʘ ʦʪ ʥʘʩ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

35 ʤʣʥ ʩʚ. ʣʝʪ. ɺʠʜʠʤʘʷ ʟʚʝʟʜʥʘʷ ʚʝʣʠʯʠʥʘ 8,9m. M 

66 ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʤʝʞʜʫ ɗ ʠ ɘ ʃʴʚʘ. ɺ ʣʶ-

ʙʠʪʝʣʴʩʢʠʡ ʪʝʣʝʩʢʦʧ ʛʘʣʘʢʪʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ 

ʚʠʜʝ ʚʳʪʷʥʫʪʦʛʦ ʵʣʣʠʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ 

ʷʨʢʠʤ ʢʦʤʧʘʢʪʥʳʤ ʷʜʨʦʤ. ɺ ʙʦʣʝʝ ʤʦʱʥʳʡ ʪʝʣʝ-

ʩʢʦʧ ʤʦʞʥʦ ʧʦʧʳʪʘʪʴʩʷ ʫʚʠʜʝʪʴ ʩʧʠʨʘʣʴʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʨʫʢʘʚʦʚ ʛʘʣʘʢʪʠʢʠ. ɹʦʣʝʝ ʯʝʪʢʦ ʟʘʤʝʥʘ 

ʶʞʥʘʷ ʩʧʠʨʘʣʴ ʄ66, ʪʘʢʘʷ ʬʦʨʤʘ ʥʘʧʦʤʠʥʘʝʪ ʮʠʬ-

ʨʫ ʜʝʚʷʪʴ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶ, ʯʪʦ ʪʘʢʘʷ ʘʩʩʠ-

ʤʝʪʨʠʯʥʘʷ ʬʦʨʤʘ, ʚʦʟʤʦʞʥʘ ʠʟ-ʟʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʧʨʠʪʷʞʝʥʠʷ ʩʦʩʝʜʥʠʭ ʛʘʣʘʢʪʠʢ M65 ʠ NGC 3628. 

NGC 3628 ï ʵʪʦ ʩʧʠʨʘʣʴʥʘʷ ʛʘʣʘʢʪʠʢʘ ʢʣʘʩʩʘ Sb. 

ɺʠʜʠʤʘʷ ʟʚʝʟʜʥʘʷ ʚʝʣʠʯʠʥʘ ʝʸ 9,6m, ʘ ʫʛʣʦʚʦʡ ʨʘʟ-

ʤʝʨ 13,1'ʭ3,1'. ʆʥʘ ʫʜʘʣʝʥʘ ʦʪ ʉʦʣʥʮʘ ʥʘ ʨʘʩʩʪʦʷ-

ʥʠʝ 35 ʤʣʥ ʩʚ. ʣʝʪ ʠ ʚʠʜʥʘ ʥʘʤ ʩ ʨʝʙʨʘ. ɺ ʝʸ ʮʝʥʪʨʝ 

ʚʠʜʥʘ ʪʝʤʥʘʷ ʧʦʣʦʩʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʧʳʣʠ. ʕʪʦ 

ʧʦʣʦʩʘ ʩʢʨʳʚʘʝʪ ʩʦʙʦʡ ʷʨʢʦʝ ʷʜʨʦ ʛʘʣʘʢʪʠʢʠ. 

ɺ ʩʦʟʚʝʟʜʠʠ 

ʥʘʙʣʶʜʘʶʪʩʷ ʠ 

ʙʦʣʝʝ ʪʫʩʢʣʳʝ 

ʛʘʣʘʢʪʠʢʠ: M95, 

M96, M105. ɼʣʷ 

ʠʭ ʠʟʫʯʝʥʠʷ ʥʫʞ-

ʥʳ ʪʝʣʝʩʢʦʧʳ ʩ 

ʘʧʝʨʪʫʨʦʡ ʥʝ ʤʝ-

ʥʝʝ 150 ʤʤ. 

ʄ95 (NGC 3351) ï 

ʩʧʠʨʘʣʴʥʘʷ ʛʘʣʘʢ-

ʪʠʢʘ ʢʣʘʩʩʘ SBb ʩ 

ʧʝʨʝʤʳʯʢʦʡ. ʆʥʘ 

ʚʭʦʜʠʪ ʚ ɻʨʫʧʧʫ 

M96. ʉʢʦʧʣʝʥʠʝ 

ʫʜʘʣʝʥʦ ʦʪ ʥʘʩ ʥʘ 

38 ʤʣʥ ʩʚ. ʣʝʪ. ɽʛʦ 

ʷʨʢʦʩʪʴ 9,7m, ʘ 

ʫʛʣʦʚʳʝ ʨʘʟʤʝʨʳ ï 

4,4'x3.3'. 

M96 (NGC 3368) ï ʩʧʠʨʘʣʴʥʘʷ ʛʘʣʘʢʪʠʢʘ ʢʣʘʩʩʘ Sa. 

ʀʤʝʝʪ ʷʨʢʦʩʪʴ 9,2m. ʋʛʣʦʚʳʝ ʨʘʟʤʝʨʳ ï 6'x4'. ʈʘʩ-

ʩʪʦʷʥʠʝ ʜʦ ʥʝʸ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʧʨʠ ʧʦʤʦʱʠ çʮʝ-

ʬʝʠʜè. 

M105 (NGC 3379) ï ʵʣʣʠʧʪʠʯʝʩʢʘʷ ʛʘʣʘʢʪʠʢʘ ʢʣʘʩ-

ʩʘ E1, ʪʘʢʞʝ ʚʭʦʜʷʱʘʷ ʚ ɻʨʫʧʧʫ ʄ96. ʀʟʫʯʝʥʠʝ 

ʮʝʥʪʨʘ ʛʘʣʘʢʪʠʢʠ ʧʨʠ ʧʦʤʦʱʠ ʪʝʣʝʩʢʦʧʘ ʍʘʙʙʣ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʪʘʤ ʥʘʭʦʜʠʪʩʷ ʦʯʝʥʴ ʤʘʩʩʠʚʥʳʡ 

ʦʙʲʝʢʪ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʦʛʨʦʤʥʘʷ ʯʸʨʥʘʷ ʜʳʨʘ. 

ɿʚʸʟʜʥʘʷ ʚʝʣʠʯʠʥʘ ʛʘʣʘʢʪʠʢʠ 9,3m, ʘ ʫʛʣʦʚʦʡ ʨʘʟʤʝʨ 

ï 2,0'. 

ʏʪʦ ʞʝ, ʜʦʨʦʛʠʝ ʣʶʙʠʪʝʣʠ ʘʩʪʨʦʥʦʤʠʠ, ʚʦʪ ʤʳ ʠ 

ʨʘʩʩʤʦʪʨʝʣʠ ʩ ʚʘʤʠ ʥʝʙʦʣʴʰʫʶ ʯʘʩʪʠʮʫ ʦʜʥʦʛʦ ʠʟ 

ʩʘʤʳʭ ʷʨʢʠʭ ʩʦʟʚʝʟʜʠʡ ʚʝʩʝʥʥʝʛʦ ʥʝʙʘ ï ʩʦʟʚʝʟʜʠʷ 

ʃʴʚʘ. ʄʳ ʨʘʩʩʤʦʪʨʝʣʠ ʩʘʤʦʝ-ʩʘʤʦʝ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ 

ï ʩʘʤʫʶ ʤʘʣʦʩʪʴ, ʩʘʤʦ ʞʝ ʩʦʟʚʝʟʜʠʝ ʪʘʠʪ ʚ ʩʝʙʝ ʝʱʸ 

ʤʥʦʛʦ ʚʩʝʛʦ ʪʘʠʥʩʪʚʝʥʥʦʛʦ ʠ ʥʝ ʜʦ ʢʦʥʮʘ ʠʟʫʯʝʥʥʦ-

ʛʦ. ʍʦʪʠʪʝ ʫʟʥʘʪʴ ʙʦʣʴʰʝ? ʗ ʪʦʞʝ ʭʦʯʫ. ʊʘʢ ʜʘʚʘʡ-

ʪʝ ʞʝ ʚʩʝ ʚʤʝʩʪʝ ʚʳʡʜʝʤ ʥʘ ʫʣʠʮʫ, ʚʳʥʝʩʝʤ ʙʠʥʦʢ-

ʣʠ ʠʣʠ ʪʝʣʝʩʢʦʧʳ ʠ ʫʩʪʨʝʤʠʤ ʩʚʦʡ ʚʟʦʨ ʯʝʨʝʟ ʦʢʫ-

ʣʷʨ ʢ ʜʘʣʸʢʠʤ ʠ ʫʜʠʚʠʪʝʣʴʥʳʤ ʩʚʝʨʢʘʶʱʠʤ ʪʦʯʢʘʤ 

ʚ ʬʦʨʤʝ çʮʘʨʷ ʟʚʝʨʝʡè. ʏʝʤ ʯʘʱʝ ʥʘʰ ʛʣʘʟ ʙʫʜʝʪ 

ʩʦʚʝʨʰʘʪʴ ʧʫʪʝʰʝʩʪʚʠʝ ʜʣʠʥʦʡ ʚ ʩʚʝʪʦʚʳʝ ʛʦʜʳ, 

ʪʝʤ ʙʦʣʴʰʝ ʤʳ ʫʟʥʘʝʤ ʠ ʦʪʢʨʦʝʤ ʜʣʷ ʩʝʙʷ ʥʦʚʦʛʦ. 

ʀ ʢʪʦ ʟʥʘʝʪ, ʘ ʚʜʨʫʛ ʵʪʦ ʥʦʚʦʝ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʠʟʤʝ-

ʥʠʪ ʚʩʶ ʥʘʰʫ ʞʠʟʥʴ? 

ɺʩʝʤ ʜʦʙʨʘ ʠ ʯʠʩʪʦʛʦ ʟʚʸʟʜʥʦʛʦ ʥʝʙʘ! 

 
ʀʩʪʦʯʥʠʢʠ: http://www.prao.ru/Constellations/mif/lev.html 

                      http://v-kosmose.com/sozvezdie-lva/ 

                      https://ru.wikipedia.org/wiki/ʃʝʚ_(ʩʦʟʚʝʟʜʠʝ) 
                      http://meteoweb.ru/astro/less005.php 

çɺʩʝ ʦ ʧʣʘʥʝʪʘʭ ʠ ʩʦʟʚʝʟʜʠʷʭ. ɸʪʣʘʩ-ʩʧʨʘʚʦʯʥʠʢè ʃʝʩʢʦʚ ʀ.ɸ., 

2007 

ɺʘʣʝʥʪʠʥʘ ʅʝʢʨʘʩʦʚʘ, ʣʶʙʠʪʝʣʴ ʘʩʪʨʦ-
ʥʦʤʠʠ, ʊʫʣʴʩʢʘʷ ʦʙʣ., ʛ. ɼʦʥʩʢʦʡ 
 

ʉʧʝʮʠʘʣʴʥʦ ʜʣʷ ʞʫʨʥʘʣʘ çʅʝʙʦʩʚʦʜè 

https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%BB%D0%B8%D0%BF%D1%81%D0%BE%D0%B8%D0%B4
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B5%D1%82%D0%BE%D0%B2%D0%BE%D0%B9_%D0%B3%D0%BE%D0%B4
http://www.prao.ru/Constellations/mif/lev.html
http://v-kosmose.com/sozvezdie-lva/
https://ru.wikipedia.org/wiki/Лев_(созвездие)
http://meteoweb.ru/astro/less005.php
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ɺʦʜʷʥʦʡ ʧʘʨ ʩ ʢʦʤʝʪʳ ʊʝʤʧʝʣʷ 1. ʌʦʪʦ: NASA 

 

ɸʧʨʝʣʴ 04, 2006 ï ʇʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʤʝʜʥʦʛʦ ʟʦʥʜʘ 

ʘʧʧʘʨʘʪʘ Deep Impact ʩ ʢʦʤʝʪʦʡ Tempel 1, ʧʨʦʠʟʦ-

ʰʝʣ ʚʳʙʨʦʩ ʚ ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʷʥʦʛʦ ʚʦʜʥʦʛʦ ʧʘʨʘ, ʤʘʩʩʘ ʢʦʪʦʨʦʛʦ 

ʦʮʝʥʠʚʘʝʪʩʷ ʚ 250 ʪʳʩʷʯ (ʯʝʪʚʝʨʪʴ ʤʠʣʣʠʦʥʘ) ʪʦʥʥ. 

ʕʪʠ ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʢʦʩʤʠʯʝʩʢʠʤ ʪʝʣʝʩʢʦ-

ʧʦʤ NASA Swift, ʢʦʪʦʨʳʡ ʚʝʜʝʪ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʚʩʧʣʝʩʢʘʤʠ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ. ʇʦʜʦʙʥʦ ʧʦʯʪʠ ʢʘʞ-

ʜʦʤʫ ʚʪʦʨʦʤʫ ʪʝʣʝʩʢʦʧʫ ʥʘ ɿʝʤʣʝ ʠ ʚ ʢʦʩʤʦʩʝ,  

ʧʨʠʝʤʥʠʢʠ Swiftôʘ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ Tempel 1 ʚ 

ʠʶʣʝ ʧʨʦʰʣʦʛʦ ʛʦʜʘ. ɻʘʤʤʘ-ʪʝʣʝʩʢʦʧ ʬʠʢʩʠʨʦʚʘʣ 

ʵʤʠʩʩʠʶ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʤʝʪʳ ʚ ʨʝʥʪʛʝʥʦʚʩʢʦʤ 

ʜʠʘʧʘʟʦʥʝ ʜʦ ʠ ʧʦʩʣʝ ʩʪʦʣʢʥʦʚʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʝʤʫ ʠʟʤʝʨʠʪʴ ʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʚʝʨʛʥʫʪʦʛʦ ʚʦ-

ʜʷʥʦʛʦ ʧʘʨʘ.  

 
 

 

ʄʝʨʢʫʨʠʡ 4,5 ʤʠʣʣʠʘʨʜʘ ʣʝʪ ʥʘʟʘʜ. ʌʦʪʦ: Horn-

er et Al  

ɸʧʨʝʣʴ 05, 2006 - ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʤʦʜʝʣʷʤ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʣʘʥʝʪ, ʄʝʨʢʫʨʠʡ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ 

ʙʦʣʴʰʝʡ ʤʘʩʩʦʡ. ʇʦ ʤʥʝʥʠʶ ʫʯʝʥʳʭ, ʩʘʤʘʷ ʙʣʠʟʢʘʷ 

ʢ ʉʦʣʥʮʫ ʧʣʘʥʝʪʘ ʦʙʨʘʟʦʚʘʣʘʩʴ ʦʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʝʛʦ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʥʝʙʝʩʥʦʛʦ ʪʝʣʘ, ʢʦʪʦʨʦʝ 

ʧʦʜʚʝʨʛʣʦʩʴ ʤʦʱʥʦʤʫ ʩʪʦʣʢʥʦʚʝʥʠʶ ʩ ʛʠʛʘʥʪʩʢʠʤ 

ʘʩʪʝʨʦʠʜʦʤ 4,5 ʤʠʣʣʠʘʨʜʘ ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ. ɸʩʪʨʦ-

ʥʦʤʳ ʠʟ ɹʝʨʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʚʝʣʠ ʨʘʟʣʠʯ-

ʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʮʝʥʘʨʠʝʚ ʦʙʨʘʟʦʚʘʥʠʷ ʄʝʨʢʫ-

ʨʠʷ. ʉʮʝʥʘʨʠʡ ʨʘʥʥʝʛʦ ʢʘʪʘʢʣʠʟʤʘ ʥʘʠʣʫʯʰʠʤ ʦʙ-

ʨʘʟʦʤ ʩʦʯʝʪʘʝʪʩʷ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʤʘʩʩʦʡ ʠ ʩʦʩʪʘʚʦʤ 

ʧʣʘʥʝʪʳ. ʀʟʚʝʨʛʥʫʪʦʝ ʚʦ ʚʨʝʤʷ ʩʪʦʣʢʥʦʚʝʥʠʷ ʚʝ-

ʱʝʩʪʚʦ ʨʘʩʩʝʷʣʦʩʴ ʚ ʙʣʠʞʥʝʤ ʢʦʩʤʦʩʝ, ʚʳʧʘʜʘʷ ʚ 

ʧʦʩʣʝʜʩʪʚʠʠ ʥʘ ɺʝʥʝʨʫ ʠ ʜʘʞʝ ʥʘ ɿʝʤʣʶ. 

 

 

ʇʦʣʫʯʝʥʳ ʧʝʨʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʶʞʥʦʛʦ ʧʦʣʶʩʘ 

ɺʝʥʝʨʳ. ʌʦʪʦ: ESA 

 

ɸʧʨʝʣʴ 13, 2006 ï ʄʝʞʧʣʘʥʝʪʥʳʡ ʢʦʩʤʠʯʝʩʢʠʡ 

ʢʦʨʘʙʣʴ ʘʛʝʥʪʩʪʚʘ ESA çɺʝʥʝʨʘ-ʕʢʩʧʨʝʩʩè ʧʝʨʝʜʘʣ 

ʧʝʨʚʳʝ ʬʦʪʦʛʨʘʬʠʠ ɺʝʥʝʨʳ, ʚʢʣʶʯʘʷ ʠʟʦʙʨʘʞʝʥʠʝ 

ʶʞʥʦʛʦ ʧʦʣʶʩʘ ʧʣʘʥʝʪʳ. ʕʪʦ ʩʘʤʳʝ ʧʝʨʚʳʝ ʬʦʪʦ 

ʶʞʥʦʛʦ ʧʦʣʶʩʘ ɺʝʥʝʨʳ ʟʘ ʚʩʶ ʠʩʪʦʨʠʶ ʢʦʩʤʦʥʘʚ-

ʪʠʢʠ. ʌʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩ ʨʘʩʩʪʦʷ-

ʥʠʷ 200000 ʢʠʣʦʤʝʪʨʦʚ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʧʦʣʫʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ VIRTIS. ʋʯʝ-

ʥʳʝ ʦʩʦʙʝʥʥʦ ʟʘʠʥʪʝʨʝʩʦʚʘʣʠʩʴ ʪʝʤʥʳʤ çʚʦʜʦʚʦ-

ʨʦʪʦʤè ʠʟ ʦʙʣʘʢʦʚ ʚʳʰʝ ʶʞʥʦʛʦ ʧʦʣʶʩʘ, ʢʦʪʦʨʳʡ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʘʥʘʣʦʛʠʯʥʦʡ ʩʪʨʫʢʪʫʨʝ ʚʳʰʝ ʩʝʚʝʨ-

ʥʦʛʦ ʧʦʣʶʩʘ ʧʣʘʥʝʪʳ. çɺʝʥʝʨʘ-ʕʢʩʧʨʝʩʩè ʙʫʜʝʪ 

ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʙʣʠʞʘʪʴʩʷ ʢ ʧʣʘʥʝʪʝ ʚ ʪʝʯʝʥʠʝ ʩʣʝ-

ʜʫʶʱʠʭ ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ, ʧʦʵʪʦʤʫ ʚʩʝ ʧʦʩʣʝʜʫ-

ʶʱʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʣʘʥʝʪʳ ʙʫʜʫʪ ʣʫʯʰʝ. 
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28  ˚̆̂̏̒̃̏̅ Τ ψȟ φτυϊ 
 

ʆʭʦʪʘ ʟʘ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʚʦʣʥʘʤʠ ʧʨʦʜʦʣʞʘ-

ʝʪʩʷ. ʌʦʪʦ: NASA 

 
ɸʧʨʝʣʴ 19, 2006 - ʂʘʢ ʯʘʩʪʴ ʆʙʱʝʡ ʊʝʦʨʠʠ ʆʪʥʦ-

ʩʠʪʝʣʴʥʦʩʪʠ, ʕʡʥʰʪʝʡʥ ʧʨʝʜʩʢʘʟʘʣ, ʯʪʦ  ʤʘʩʩʠʚʥʳʝ 

ʦʙʲʝʢʪʳ ʜʦʣʞʥʳ ʠʩʧʫʩʢʘʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ. 

ʅʦ ʦʥʠ ʦʯʝʥʴ ʪʨʫʜʥʳ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ. ɿʘʤʝʪʠʪʴ 

ʪʘʢʠʝ ʚʦʣʥʳ ʤʦʞʥʦ ʪʦʣʴʢʦ ʦʪ ʦʯʝʥʴ ʤʘʩʩʠʚʥʳʭ 

ʥʝʙʝʩʥʳʭ ʪʝʣ. ʆʜʥʠʤ ʠʟ  ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʥʘʧʨʘʚ-

ʣʝʥʥʳʭ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʧʨʠʟʨʘʯʥʳʭ ʢʦʣʝʙʘʥʠʡ, 

ʷʚʣʷʝʪʩʷ çɻʨʘʚʠʪʘʮʠʦʥʥʳʡ ʃʘʟʝʨʥʳʡ ʀʥʪʝʨʬʝʨʦ-

ʤʝʪʨè (Laser Interferometer Gravitational-Wave 

Observatory ʠʣʠ LIGO). ɺ ʭʦʜʝ ʵʪʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʫʯʝʥʳʝ ʥʘʜʝʶʪʩʷ ʦʙʥʘʨʫʞʠʪʴ ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʝ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ, ʢʦʪʦʨʳʝ ʜʦʩʪʠʛʘʶʪ ɿʝʤʣʠ 

ʦʪ ʤʘʩʩʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ɺ 2015 ʛʦʜʫ ʥʘ ʦʨʙʠʪʫ 

ʚʦʢʨʫʛ ɿʝʤʣʠ ʙʫʜʝʪ ʟʘʧʫʱʝʥʘ ʥʦʚʘʷ ʢʦʩʤʠʯʝʩʢʘʷ 

ʦʙʩʝʨʚʘʪʦʨʠʷ LISA. ɽʝ ʟʘʧʫʩʢ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ 

ʯʘʩʪʴʶ  ʵʢʩʧʝʨʠʤʝʥʪʘ LIGO.  

ʈʦʞʜʝʥʠʝ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʟʚʝʟʜ. ʌʦʪʦ: ESA 

 

ɸʧʨʝʣʴ 22, 2006 - ɸʩʪʨʦʥʦʤʳ ʠʟ ESA, ʧʦʭʦʞʝ, ʦʙ-

ʥʘʨʫʞʠʣʠ ʦʯʘʛʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʠ ʷʨ-

ʢʠʭ ʟʚʝʟʜ ʚʦ ɺʩʝʣʝʥʥʦʡ. ɺ ʧʦʠʩʢʘʭ ʠʤ ʧʦʤʦʛʘʣ ʠʥ-

ʬʨʘʢʨʘʩʥʳʡ ʢʦʩʤʠʯʝʩʢʠʡ ʪʝʣʝʩʢʦʧ Infrared Space 

Observatory (ISO). ʕʪʠ ʟʚʝʟʜʳ ʬʦʨʤʠʨʫʶʪʩʷ ʠʟ 

ʦʩʪʘʪʢʦʚ ʦʛʨʦʤʥʳʭ ʦʙʣʘʢʘ ʛʘʟʘ, ʠ ʤʦʛʫʪ ʩʠʷʪʴ ʚ 

100000 ʨʘʟ ʩʠʣʴʥʝʝ ʥʘʰʝʛʦ ʉʦʣʥʮʘ. ʀʥʪʝʨʝʩʥʦ ʪʦ, 

ʯʪʦ ʩʥʠʤʢʠ ʫʢʘʟʘʥʥʳʭ ʦʙʣʘʩʪʝʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ 

ʢʘʯʝʩʪʚʝ çʧʨʝʤʠʘʣʴʥʳʭè, ʪ.ʝ. ʩʜʝʣʘʥʳ ʚ ʪʦ ʚʨʝʤʷ, 

ʢʦʛʜʘ ʦʙʩʝʨʚʘʪʦʨʠʷ ʤʝʜʣʝʥʥʦ ʧʦʚʦʨʘʯʠʚʘʣʘʩʴ ʦʪ 

ʦʜʥʦʡ ʮʝʣʠ ʢ ʜʨʫʛʦʡ, ʩʦʛʣʘʩʥʦ ʧʨʦʛʨʘʤʤʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʪʝʣʝʩʢʦʧʘ çʚʳʞʠʤʘʶʪè 

ʚʩʝ ʠ ʜʘʞʝ ʙʦʣʴʰʝ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʝʡ!  ʇʦʜʦʙʥʳʤ 

ʤʝʪʦʜʦʤ, ʛʨʫʧʧʝ ʘʩʪʨʦʥʦʤʦʚ ʫʜʘʣʦʩʴ ʩʦʙʨʘʪʴ ʦʙ-

ʰʠʨʥʫʶ ʙʘʟʫ ʠʟ 10000 ʩʥʠʤʢʦʚ ʵʪʦʛʦ ʪʝʣʝʩʢʦʧʘ, ʘ 

ʟʘʪʝʤ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʟʚʝʟʜʳ. 
 

 

ʅʘ ʥʝʙʝ - ʨʘʩʧʘʜʘʶʱʘʷʩʷ ʢʦʤʝʪʘ 

P73/Schwassmann-Wachmann 3.  ʌʦʪʦ: ESO 

 

ɸʧʨʝʣʴ 26, 2006 - ɽʚʨʦʧʝʡʩʢʠʝ ʘʩʪʨʦʥʦʤʳ ʧʦʣʫʯʠ-

ʣʠ ʩʥʠʤʢʠ ʢʦʤʝʪʳ, ʢʦʪʦʨʘʷ ʨʘʩʧʘʜʘʝʪʩʷ ʧʨʷʤʦ ʥʘ 

ʛʣʘʟʘʭ. P73/Schwassmann-Wachmann 3 ʠʤʝʝʪ ʪʨʠ 

ʦʩʥʦʚʥʳʭ ʯʘʩʪʠ, ʘ ʚʩʝʛʦ ʥʘʩʯʠʪʳʚʘʝʪ ʜʚʘ ʜʝʩʷʪʢʘ 

ʬʨʘʛʤʝʥʪʦʚ. ʆʪ ʬʨʘʛʤʝʥʪʘ çɺè ʵʪʦʡ ʢʦʤʝʪʳ (ʥʘ 

ʩʥʠʤʢʝ) ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʪʦʤʫ ʥʘʟʘʜ ʦʪʜʝʣʠʣʩʷ ʥʦ-

ʚʳʡ ʢʫʩʦʢ, ʢʦʪʦʨʳʡ ʨʘʩʢʨʦʰʠʣʩʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥ-

ʥʳʝ ʙʦʣʝʝ ʤʝʣʢʠʝ ʢʦʩʤʠʯʝʩʢʠʝ ʪʝʣʘ. ɸʩʪʨʦʥʦʤʳ 

ʧʦʢʘ ʥʝ ʟʥʘʶʪ ʪʦʯʥʦ, ʥʘ ʩʢʦʣʴʢʦ ʯʘʩʪʝʡ ʩʤʦʞʝʪ 

ʨʘʩʧʘʩʪʴʩʷ ʢʦʤʝʪʘ. ɺʦʟʤʦʞʥʦ, ʦʥʘ ʨʘʟʨʫʰʠʪʩʷ ʧʦʣ-

ʥʦʩʪʴʶ ʠ ʫʞʝ ʥʝ ʙʫʜʝʪ ʚʠʜʥʘ ʜʘʞʝ ʚ ʢʨʫʧʥʳʝ ʪʝʣʝ-

ʩʢʦʧʳ. ʅʦ ʚ ʜʘʥʥʦʝ ʚʨʝʤʷ ʝʝ (ʩʘʤʳʝ ʷʨʢʠʝ ʬʨʘʛ-

ʤʝʥʪʳ) ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚ ʙʠʥʦʢʣʴ ʠʣʠ ʪʝʣʝʩʢʦʧ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʡ ʥʦʯʠ ʚ ʨʘʡʦʥʝ ʩʦʟʚʝʟʜʠʷ ʉʝʚʝʨʥʦʡ 

ʂʦʨʦʥʳ. ɺʠʜ ʚ ʪʝʣʝʩʢʦʧ ʚʝʩʴʤʘ ʵʬʬʝʢʪʥʳʡ, ʧʦʯʪʠ 

ʪʘʢʦʡ ʞʝ, ʢʘʢ ʥʘ ʜʘʥʥʦʤ ʬʦʪʦ. ʂʦʤʝʪʘ ʩʙʣʠʟʠʪʩʷ ʩ 

ɿʝʤʣʝʡ ʥʘ ʢʨʘʪʯʘʡʰʝʝ ʨʘʩʩʪʦʷʥʠʝ, ʩʦʩʪʘʚʣʷʶʱʝʝ 

0,08 ʘ.ʝ. ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʤʘʷ, ʠ ʩʪʘʥʝʪ ʚʠʜʠʤʦʡ 

ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ. ɺ ʥʘʯʘʣʝ ʠʶʥʷ ʬʨʘʛʤʝʥʪʳ 

ʢʦʤʝʪʳ ʤʘʢʩʠʤʘʣʴʥʦ ʩʙʣʠʟʷʪʩʷ ʩ ʉʦʣʥʮʝʤ, ʢʦʪʦʨʦʝ 

ʩʚʦʝʡ ʛʨʘʚʠʪʘʮʠʝʡ ʫʩʢʦʨʠʪ ʨʘʟʨʫʰʝʥʠʝ ʭʚʦʩʪʘʪʦʡ 

ʩʪʨʘʥʥʠʮʳ. 

 

 

 

 

 

 

ɸʣʝʢʩʘʥʜʨ ʂʦʟʣʦʚʩʢʠʡ, ʞʫʨʥʘʣ çʅʝʙʦʩʚʦʜè 
 

ʇʝʨʝʚʦʜ ʪʝʢʩʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ 2005 ʛʦʜʫ ʩ ʣʶʙʝʟʥʦʛʦ 
ʨʘʟʨʝʰʝʥʠʷ ʌʨʘʟʝʨʘ ʂʝʡʥʘ (Fraser Cain) ʠʟ ʂʘʥʘʜʳ ï ʘʚʪʦʨʘ 
ʩʘʡʪʘ çɺʩʝʣʝʥʥʘʷ ʉʝʛʦʜʥʷè (Universe Today)  
http://www.universetoday.com   
 
ɺʧʝʨʚʳʝ ʦʧʫʙʣʠʢʦʚʘʥʦ ʚ ʨʘʩʩʳʣʢʝ ʩʘʡʪʘ çɻʘʣʘʢʪʠʢʘè 
http://moscowaleks.narod.ru 
(ʩʘʡʪ  ʩʦʟʜʘʥ ʩʦʚʤʝʩʪʥʦ ʩ ɸ. ʂʨʝʤʝʥʯʫʮʢʠʤ) 

 

http://www.universetoday.com/am/publish/eanna_flanagan_gravity.html?1942006
http://www.universetoday.com/am/publish/eanna_flanagan_gravity.html?1942006
http://www.universetoday.com/am/publish/iso_monstrous.html?2242006
http://www.universetoday.com/am/uploads/iso_monster_star.jpg
http://www.universetoday.com/am/publish/comet_broken_heart.html?2642006
http://www.universetoday.com/am/publish/comet_broken_heart.html?2642006
http://www.universetoday.com/am/uploads/broken_comet_heart.jpg
http://www.universetoday.com/
http://moscowaleks.narod.ru/
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ʉʨʝʜʠ ʥʝʙʦʣʴʰʠʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ 

ʚʳʜʝʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʨʘʩʯʝʪʘ ʷʚʣʝʥʠʡ ʚ ʩʠ-

ʩʪʝʤʝ ʖʧʠʪʝʨʘ Jupiter 2 ʬʨʘʥʮʫʟʩʢʠʭ ʨʘʟʨʘʙʦʪʯʠ-

ʢʦʚ ɸʥʜʨʝ ʠ ʉʠʣʴʚʝʥ ʈʦʥʜʠ. ʋʩʪʘʥʦʚʦʯʥʳʡ ʬʘʡʣ 

ʚʝʨʩʠʠ 2.0.7.1 ʦʪ 8 ʤʘʷ 2009 ʛʦʜʘ ʤʦʞʥʦ ʩʢʘʯʘʪʴ ʩ 

ʩʘʡʪʘ ʘʚʪʦʨʦʚ 

http://www.astrosurf.com/rondi/jupiter/index.htm. 

ʈʘʟʤʝʨ ʜʠʩʪʨʠʙʫʪʠʚʘ 1,6 ʄʙ, ʨʘʟʤʝʨ ʨʘʩʧʘʢʦʚʘʥʥʦʡ 

ʧʘʧʢʠ 6,5 ʄʙ. ʇʨʦʛʨʘʤʤʘ ʙʝʩʧʣʘʪʥʘʷ ʠ ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʘ ʜʣʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Windows. 

 

ɿʘʧʫʩʪʠʤ ʜʠʩʪʨʠʙʫʪʠʚ. ʉʥʘʯʘʣʘ ʫʩʪʘʥʦʚʱʠʢ ʧʨʦʩʠʪ 

ʚʳʙʨʘʪʴ ʷʟʳʢ ʧʨʦʮʝʩʩʘ ʫʩʪʘʥʦʚʢʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ 

ʚʳʙʠʨʘʝʤ ʨʫʩʩʢʠʡ (ʩʯʠʪʳʚʘʝʪʩʷ ʩ ʩʠʩʪʝʤʳ). ɿʘʪʝʤ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʙʨʘʪʴ ʨʘʙʦʯʫʶ ʧʘʧʢʫ ʨʘʟʤʝʱʝʥʠʷ 

ʧʨʦʛʨʘʤʤʳ, ʥʘʧʨʠʤʝʨ C:\Program Files\Jupiter 2. 

ʇʦʩʣʝ ʩʦʛʣʘʩʠʷ ʥʘ ʩʦʟʜʘʥʠʝ ʷʨʣʳʢʦʚ ʧʨʦʛʨʘʤʤʘ 

ʟʘʚʝʨʰʘʝʪ ʩʚʦʶ ʫʩʪʘʥʦʚʢʫ ʠ ʝʝ ʤʦʞʥʦ ʟʘʧʫʩʪʠʪʴ. 

ʂʩʪʘʪʠ, ʚ ʧʫʩʢʦʚʦʤ ʤʝʥʶ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʦʛʨʘʤʤ 

ʝʩʪʴ ʷʨʣʳʢ ʜʣʷ ʜʝʠʥʩʪʘʣʣʷʮʠʠ ʧʨʦʛʨʘʤʤʳ. 

 

ʀʪʘʢ, ʧʝʨʝʜ ʥʘʤʠ ʦʜʥʦ ʠʟ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʦʢʦʥ. ʆʥʦ 

ʥʘ ʬʨʘʥʮʫʟʩʢʦʤ ʷʟʳʢʝ. ʂ ʩʦʞʘʣʝʥʠʶ, ʨʫʩʠʬʠʢʘʮʠʷ 

ʦʪʩʫʪʩʪʚʫʝʪ, ʧʦʵʪʦʤʫ ʧʝʨʝʡʜʝʤ ʥʘ ʩʪʘʥʜʘʨʪʥʳʡ ʠ 

ʚʩʝʤ ʧʦʥʷʪʥʳʡ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ. ɼʣʷ ʵʪʦʛʦ ʥʘ 

ʚʝʨʭʥʝʡ ʧʘʥʝʣʠ ʚ ʦʧʮʠʠ Options ʚʳʙʝʨʝʤ ʠʟ ʧʨʝʜ-

ʣʘʛʘʝʤʳʭ ʷʟʳʢʦʚ (ʬʨʘʥʮʫʟʩʢʠʡ, ʠʩʧʘʥʩʢʠʡ, ʘʥʛʣʠʡ-

ʩʢʠʡ, ʥʝʤʝʮʢʠʡ, ʠʪʘʣʴʷʥʩʢʠʡ, ʧʦʨʪʫʛʘʣʴʩʢʠʡ) ʘʥ-

ʛʣʠʡʩʢʠʡ ʷʟʳʢ ʠ ʚ ʪʦʡ ʞʝ ʦʧʮʠʠ ʩʦʭʨʘʥʠʤ ʧʘʨʘʤʝʪ-

ʨʳ (Save the parameters), ʯʪʦʙʳ ʚ ʩʣʝʜʫʶʱʠʡ ʨʘʟ 

ʘʥʛʣʠʡʩʢʦʝ ʤʝʥʶ ʙʳʣʦ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

 

ʆʧʮʠʷ About ʧʦʢʘʟʳ-

ʚʘʝʪ ʚ ʚʳʧʘʜʘʶʱʝʤ 

ʦʢʥʝ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʧʨʦʛʨʘʤʤʝ, ʝʝ ʚʦʟ-

ʤʦʞʥʦʩʪʷʭ (ʥʘ ʨʘʟ-

ʥʳʭ ʷʟʳʢʘʭ) ʠ ʢʦʥ-

ʪʘʢʪʘʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

(ʩʘʡʪ, ʵʣʝʢʪʨʦʥʥʘʷ 

ʧʦʯʪʘ). 

 

ʆʧʮʠʷ Quit ʧʦʟʚʦʣʷʝʪ 

ʢʘʢ ʚʳʡʪʠ ʠʟ ʧʨʦ-

ʛʨʘʤʤʳ, ʪʘʢ ʠ ʩʦʭʨʘ-

ʥʠʪʴ ʫʩʪʘʥʦʚʢʠ ʧʝʨʝʜ 

ʚʳʭʦʜʦʤ. 

 

ʇʝʨʚʦʝ ʦʩʥʦʚʥʦʝ ʦʢ-

ʥʦ Jupiter Satellites 

ʧʦʢʘʟʳʚʘʝʪ ʥʘʤ ʚʟʘʠ-

ʤʦʨʘʩʧʦʣʦʞʝʥʠʝ ʯʝ-

ʪʳʨʝʭ ɻʘʣʠʣʝʝʚʳʭ 

ʩʧʫʪʥʠʢʦʚ ʖʧʠʪʝʨʘ: 

ʀʦ, ɽʚʨʦʧʳ, ɻʘʥʠʤʝ-

ʜʘ ʠ ʂʘʣʣʠʩʪʦ. 

 

ʂʥʦʧʢʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳ. ʈʘʟʙʝʨʝʤ 

ʠʭ. ɺ ʦʢʦʥʥʦʡ ʧʘʥʝʣʠ Date/Time ʧʦʢʘʟʘʥʳ ʜʘʪʘ ʠ 

ʚʨʝʤʷ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ. ʀʭ ʤʦʞʥʦ ʤʝʥʷʪʴ ʚʨʫʯ-

ʥʫʶ ʩ ʢʣʘʚʠʘʪʫʨʳ, ʧʦʩʪʘʚʠʚ ʢʫʨʩʦʨ ʚ ʥʫʞʥʫʶ ʧʦ-

ʟʠʮʠʶ. ʂʥʦʧʢʘ Now ʜʘʝʪ ʪʝʢʫʱʝʝ ʩʪʘʪʠʯʥʦʝ ʚʨʝʤʷ. 

ʇʦʜ ʢʘʞʜʳʤ ʧʘʨʘʤʝʪʨʦʤ ʜʘʪʳ ʠ ʚʨʝʤʝʥʠ ʝʩʪʴ 

ʢʥʦʧʢʠ ʠʭ ʫʚʝʣʠʯʝʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʷ. ʅʘʞʘʪʠʝ ʥʘ 

ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʚʠʟʫʘʣʴʥʦʡ 

ʢʘʨʪʠʥʢʠ ʚʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʷ ʩʧʫʪʥʠʢʦʚ. ʇʨʦ-

ʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ ʚ ʜʠʘʧʘʟʦʥʝ ʩ 1900 ʧʦ 10000 ʛʦʜ. 

 

Time Zone ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʤʝʩʪʥʦʝ ʧʦʷʩʥʦʝ 

ʚʨʝʤʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ɻʨʠʥʚʠʯʘ (ʜʣʷ ʄʦʩʢʚʳ +3 ʯʘ-

ʩʘ). ʏʫʪʴ ʥʠʞʝ, ʚ ʩʝʨʳʭ ʦʢʦʰʢʘʭ, ʤʳ ʚʠʜʠʤ ʚʩʝ-

ʤʠʨʥʦʝ ʚʨʝʤʷ ʠ ʶʣʠʘʥʩʢʫʶ ʜʘʪʫ. 

ʆʢʦʥʥʘʷ ʧʘʥʝʣʴ Control (ʋʧʨʘʚʣʝʥʠʝ) ʧʦʟʚʦʣʷʝʪ 

ʩʜʚʠʛʘʪʴ ʚʨʝʤʷ ʚʧʝʨʝʜ (Add) ʠʣʠ ʥʘʟʘʜ (Subtract) ʥʘ 

ʤʠʥʫʪʫ, ʯʘʩ, ʜʝʥʴ, ʤʝʩʷʮ ʠ ʛʦʜ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʘʚʣʠ-

ʚʘʪʴ ʢʨʘʪʥʦʩʪʴ ʰʘʛʘ ʧʦ ʚʨʝʤʝʥʠ (Value). 

 

ʇʘʥʝʣʴ Animation ʟʘʧʫʩʢʘʝʪ ʘʥʠʤʘʮʠʶ ʪʝʯʝʥʠʷ 

ʚʨʝʤʝʥʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʰʘʛʦʤ. ʄʦʞʥʦ ʦʪʧʨʘ-

ʚʠʪʴʩʷ ʚ ʙʫʜʫʱʝʝ, ʘ ʤʦʞʥʦ ʚ ʧʨʦʰʣʦʝ. ʂʥʦʧʢʘ Real 

Time ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʝʢʫʱʝʝ ʚʨʝʤʷ. ɼʣʷ ʧʝʨʝʭʦʜʘ ʢ 

ʬʠʢʩʠʨʦʚʘʥʥʦʤʫ ʚʨʝʤʝʥʠ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʥʦʧʢʫ 

ʧʘʫʟʳ. 

ɺʢʣʶʯʝʥʠʝ ʬʣʘʞʢʦʚ ʥʘ ʧʘʥʝʣʠ Display (ʀʟʦʙʨʘʞʝ-

ʥʠʝ) ʧʦʟʚʦʣʷʝʪ ʠʥʚʝʨʪʠʨʦʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʚʥʠʟʫ 

ʟʝʨʢʘʣʴʥʦ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚʦʩʪʦʢ-ʟʘʧʘʜ ʠ ʩʝʚʝʨ-

ʶʛ, ʧʦʜʛʦʥʷʷ ʢʘʨʪʠʥʢʫ ʧʦʜ ʪʦ, ʯʪʦ ʚʠʜʥʦ ʚ ʪʝʣʝʩʢʦʧ 

ʠʣʠ ʜʨʫʛʠʝ ʦʧʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ. 

 

   
   

   
 



30  ˚̆̂̏̒̃̏̅ Τ ψȟ φτυϊ 
 

ɺ ʜʣʠʥʥʦʤ ʯʝʨʥʦʤ ʦʢʥʝ ʤʳ ʚʠʜʠʤ ʤʘʩʰʪʘʙʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʢʨʳʪʦʛʦ ʦʙʣʘʢʘʤʠ ʖʧʠʪʝʨʘ ʠ ʯʝ-

ʪʳʨʝʭ ʩʧʫʪʥʠʢʦʚ, ʠʤʝʶʱʠʭ ʨʘʟʥʳʝ ʮʚʝʪʘ ʠ ʧʦʜ-

ʧʠʩʠ ʥʘʟʚʘʥʠʡ, ʘ ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ï ʥʘʧʨʘʚ-

ʣʝʥʠʷ ʧʦ ʩʪʦʨʦʥʘʤ ʩʚʝʪʘ. 

 

ʅʠʞʝ ï ʦʢʥʦ ʩ ʫʚʝʣʠʯʝʥʥʳʤ ʖʧʠʪʝʨʦʤ (Zoom) ʜʣʷ 

ʫʜʦʙʩʪʚʘ ʦʪʩʣʝʞʠʚʘʥʠʷ ʷʚʣʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʧʣʘʥʝʪʳ-

ʛʠʛʘʥʪʘ: ʧʦʧʘʜʘʥʠʝ ʩʧʫʪʥʠʢʦʚ ʚ ʪʝʥʴ ʧʣʘʥʝʪʳ (Ecl), 

ʧʨʦʭʦʞʜʝʥʠʝ ʧʦʟʘʜʠ ʜʠʩʢʘ ʖʧʠʪʝʨʘ (Occ), ʧʨʦ-

ʭʦʞʜʝʥʠʝ ʧʦ ʜʠʩʢʫ (Pass), ʦʪʙʨʘʩʳʚʘʥʠʝ ʪʝʥʠ ʥʘ 

ʜʠʩʢ (Shad). ʕʪʠ ʩʦʙʳʪʠʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʨʝʤʝʥʠ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʛʘʣʦʯʢʘʤʠ ʚ ʦʢʦʰʢʘʭ ʥʘʧʨʦʪʠʚ 

ʩʧʫʪʥʠʢʦʚ ʥʘ ʧʘʥʝʣʠ Events. ʂʥʦʧʢʘ Key (ʂʣʶʯ) ʚ 

ʚʳʧʘʜʘʶʱʝʤ ʦʢʥʝ ʧʦʢʘʟʳʚʘʝʪ ʣʝʛʝʥʜʫ ʠʟʦʙʨʘʞʝ-

ʥʠʡ. 

 

ʆʢʥʦ Polar View ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʩʧʫʪʥʠʢʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʖʧʠʪʝʨʘ ʩʦ ʩʪʦʨʦʥʳ ʩʝ-

ʚʝʨʥʦʛʦ ʧʦʣʶʩʘ ʵʢʣʠʧʪʠʢʠ (ʚʠʜ ʩʚʝʨʭʫ). ʇʨʠʯʝʤ 

ʞʝʣʪʳʡ ʢʨʫʛ ʠʟʦʙʨʘʞʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʉʦʣʥʮʝ, ʘ 

ʯʝʨʥʘʷ ʢʦʨʦʪʢʘʷ ʣʠʥʠʷ ï ʥʘ ɿʝʤʣʶ. 

 

ʇʦʜ ʵʢʨʘʥʦʤ Zoom ʧʦʢʘʟʘʥʦ ʧʦʣʦʞʝʥʠʝ ɹʦʣʴʰʦʛʦ 

ʂʨʘʩʥʦʛʦ ʇʷʪʥʘ ʥʘ ʣʠʤʙʝ ʖʧʠʪʝʨʘ. ʂʦʥʪʫʨʥʳʡ 

ʦʚʘʣ ʦʟʥʘʯʘʝʪ, ʯʪʦ ɹʂʇ ʥʘʭʦʜʠʪʩʷ ʚ ʜʘʥʥʦʝ ʚʨʝʤʷ 

ʥʘ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʝ ʧʣʘʥʝʪʳ. ɸʙʩʦʣʶʪʥʦʝ ʧʦʣʦ-

ʞʝʥʠʝ ɹʂʇ ʚʚʦʜʠʪʩʷ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ. ɼʣʷ ʵʪʦʛʦ 

ʧʦ ʛʠʧʝʨʩʩʳʣʢʝ ʧʝʨʝʭʦʜʠʤ ʥʘ ʩʧʝʮʠʘʣʴʥʳʡ ʩʘʡʪ ʠ 

ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʜʘʪʳ ʠʱʝʤ ʜʦʣʛʦʪʫ ʧʦ ʩʠʩʪʝʤʝ II. 

ɼʣʷ ʥʘʯʘʣʘ 2016 ʛʦʜʘ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠ-

ʪʝʣʴʥʦ 240 ʛʨʘʜʫʩʦʚ. 

 

ʉʧʨʘʚʘ ʚʥʠʟʫ, ʥʘ ʞʝʣʪʳʭ ʦʢʥʘʭ ʧʘʥʝʣʠ Parameters, 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ: 

ʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʤʝʨʠʜʠʘʥʘ ʚ ʩʠʩʪʝʤʝ I (ʦʪ 

ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʟʦʥʳ ʩ ʧʝʨʠʦʜʦʤ ʚʨʘʱʝʥʠʷ 9 ʯ 51 

ʤ) ʠ ʩʠʩʪʝʤʝ II  (ʦʪ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ʟʦʥʳ ɹʂʇ ʩ 

ʧʝʨʠʦʜʦʤ ʚʨʘʱʝʥʠʷ 9 ʯ 56 ʤ), ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ɿʝʤʣʝʡ ʠ ʖʧʠʪʝʨʦʤ ʚ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʝʜʠʥʠʮʘʭ, 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʉʦʣʥʮʝʤ ʠ ɿʝʤʣʝʡ ʚ ʘ.ʝ., ʨʘʩʩʪʦ-

ʷʥʠʝ ʤʝʞʜʫ ʉʦʣʥʮʝʤ ʠ ʖʧʠʪʝʨʦʤ ʚ ʘ.ʝ., ʵʢʚʘʪʦʨʠ-

ʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʚ ʫʛʣʦʚʳʭ ʩʝʢʫʥʜʘʭ, ʬʘʟʦʚʳʡ ʫʛʦʣ 

ʚ ʛʨʘʜʫʩʘʭ, ʵʣʦʥʛʘʮʠʶ ʚ ʛʨʘʜʫʩʘʭ, ʫʩʣʦʚʠʷ ʚʠʜʠʤʦ-

ʩʪʠ ʚ ʙʘʣʣʘʭ (0/5 ï ʥʝ ʚʠʜʝʥ ʠʣʠ 

ʧʣʦʭʦ ʚʠʜʝʥ, ʙʣʠʟ ʩʦʝʜʠʥʝʥʠʷ, 

5/5 ï ʧʨʝʢʨʘʩʥʦ ʚʠʜʝʥ, ʙʣʠʟ ʧʨʦ-

ʪʠʚʦʩʪʦʷʥʠʷ), ʚʨʝʤʷ ʧʨʦʭʦʞʜʝ-

ʥʠʷ ʩʚʝʪʦʚʦʛʦ ʩʠʛʥʘʣʘ ʤʝʞʜʫ 

ɿʝʤʣʝʡ ʠ ʖʧʠʪʝʨʦʤ ʚ ʤʠʥʫʪʘʭ. 

 

ʊʝʧʝʨʴ ʧʝʨʝʡʜʝʤ ʢʦ ʚʪʦʨʦʤʫ 

ʦʩʥʦʚʥʦʤʫ ʦʢʥʫ Ephemeris 

(ʕʬʝʤʝʨʠʜʳ). ɺʥʠʟʫ ʤʳ ʚʠʜʠʤ 

ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʡ ʛʨʘʬʠʢ ʧʦʣʦ-

ʞʝʥʠʷ ʩʧʫʪʥʠʢʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʖʧʠʪʝʨʘ. ʆʢʥʦ Key ʨʘʟʲʷʩʥʷʝʪ 

ʮʚʝʪʦʚʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʥʘ ʛʨʘʬʠ-

ʢʝ. ɻʨʘʬʠʢ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʥʘ ʚʦʩʴʤʠʜʥʝʚʥʳʡ ʠʥ-

ʪʝʨʚʘʣ, ʥʘ ʦʜʠʥ ʠʣʠ ʥʘ ʜʚʘ ʤʝʩʷ-

ʮʘ (ʨʠʩʫʝʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʥʦʧʢʠ ʧʦʜ 

ʤʝʩʷʯʥʳʤ ʢʘʣʝʥʜʘʨʝʤ, ʥʘ ʢʦʪʦ-

ʨʦʤ ʢʫʨʩʦʨʦʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʠʩʭʦʜʥʘʷ ʜʘʪʘ ʛʨʘʬʠʢʘ).  

 

ʐʢʘʣʫ ʤʦʞʥʦ ʨʘʩʪʷʛʠʚʘʪʴ ʠʣʠ ʩʞʠʤʘʪʴ ʧʦ ʦʩʠ 

ʚʨʝʤʝʥʠ ʠʣʠ ʦʩʠ ʘʤʧʣʠʪʫʜʳ. ɼʣʷ ʵʪʦʛʦ ʝʩʪʴ ʢʥʦʧʢʠ 

ʫʧʨʘʚʣʝʥʠʷ Scale. ʂʥʦʧʢʘ 0 ʚʦʟʚʨʘʱʘʝʪ ʢ ʩʪʘʥʜʘʨʪ-

ʥʦʤʫ ʤʘʩʰʪʘʙʫ. ɻʨʘʬʠʢ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʢʘʢ ʢʘʨ-

ʪʠʥʢʫ ʚ ʨʘʟʥʳʭ ʨʘʩʰʠʨʝʥʠʷʭ (Save) ʠʣʠ ʥʘʧʝʯʘʪʘʪʴ 

ʚ ʢʥʠʞʥʦʤ ʠʣʠ ʘʣʴʙʦʤʥʦʤ ʬʦʨʤʘʪʝ (Print). 

 

 
 

ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʚʪʦʨʦʛʦ ʦʩʥʦʚʥʦʛʦ ʦʢʥʘ ʤʦʞʥʦ 

ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʯʝʪ ʜʘʪʳ ʠ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ 

ɹʂʇ ʯʝʨʝʟ ʮʝʥʪʨʘʣʴʥʳʡ ʤʝʨʠʜʠʘʥ ʦʪ ʪʝʢʫʱʝʛʦ ʤʦ-

ʤʝʥʪʘ (Now) ʠʣʠ ʦʪ ʧʦʣʫʥʦʯʠ (Midnight). ʀʥʪʝʨʚʘʣ 

ʨʘʩʯʝʪʘ ʚ ʜʥʷʭ ʤʦʞʥʦ ʟʘʜʘʪʴ ʚʨʫʯʥʫʶ (Extend of 

calculation). ʂʥʦʧʢʘ Calculation ʟʘʧʫʩʢʘʝʪ ʨʘʩʯʝʪ, 

ʨʝʟʫʣʴʪʘʪ ʢʦʪʦʨʦʛʦ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʞʝʣʪʦʤ ʦʢʥʝ. 

ɽʛʦ ʤʦʞʥʦ ʩʢʦʧʠʨʦʚʘʪʴ, ʩʦʭʨʘʥʠʪʴ ʢʘʢ ʪʝʢʩʪ ʠʣʠ 

ʩʪʝʨʝʪʴ. 

 

ʂʘʢ ʚʠʜʠʤ, ʥʠʯʝʛʦ ʩʣʦʞʥʦʛʦ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦ-

ʛʨʘʤʤʦʡ ʥʝʪ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦʩʣʝʜʥʷʷ ʚʝʨʩʠʷ 

ʚʳʰʣʘ ʧʦʯʪʠ 7 ʣʝʪ ʥʘʟʘʜ, ʧʨʦʛʨʘʤʤʘ ʜʦʚʦʣʴʥʦ ʧʨʦ-

ʩʪʘ ʠ ʫʜʦʙʥʘ. ɸʣʛʦʨʠʪʤʳ ɾʘʥʘ ʄʝʝʩʘ, ʨʝʘʣʠʟʦʚʘʥ-

ʥʳʝ ʚ ʧʨʦʛʨʘʤʤʝ ʠ ʜʘʶʱʠʝ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʨʘʩ-

ʯʝʪʦʚ, ʧʦʟʚʦʣʷʶʪ ʫʩʧʝʰʥʦ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʩʦʙʳʪʠʷ 

ʚ ʩʠʩʪʝʤʝ ʖʧʠʪʝʨʘ ʥʘ ʙʦʣʴʰʠʭ ʠʥʪʝʨʚʘʣʘʭ ʚʨʝʤʝ-

ʥʠ. 

 

 

 

 

ʉʝʨʛʝʡ ɹʝʣʷʢʦʚ,  

ʣʁ ʙʠʪʝʣʴ ʘʩʪʨʦʥʦʤʠʠ, ʛ. ʀʚʘʥʦʚʦ 

 
ʉʧʝʮʠʘʣʴʥʦ ʜʣʷ ʞʫʨʥʘʣʘ çʅʝʙʦʩʚʦʜè 
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ʈʠʩ. 1. ʏʝʪʳʨʝ ʜʘʣʸʢʠʭ ʢʘʨʣʠʢʦʚʳʭ ʧʣʘʥʝʪʳ ʥʘ 

ʩʥʠʤʢʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ 2005 ʛʦʜʫ ʢʦʤʘʥʜʦʡ ʄ. ɹʨʘ-

ʫʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 10-ʤ ʪʝʣʝʩʢʦʧʘ ʠʤ. ʂʝʢʘ ʦʙ-

ʩʝʨʚʘʪʦʨʠʠ ʄʘʫʥʘ-ʂʝʘ, ʦʩʥʘʱʸʥʥʦʛʦ ʩʠʩʪʝʤʦʡ 

ʘʜʘʧʪʠʚʥʦʡ ʦʧʪʠʢʠ. 

 

ʅʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʩ 10-ʤ ʪʝʣʝʩʢʦʧʘ ʠʤʝʥʠ ʂʝʢʘ (ʦʙ-

ʩʝʨʚʘʪʦʨʠʷ ʄʘʫʥʘ-ʂʝʘ, ɻʘʚʘʡʩʢʠʝ ʦʩʪʨʦʚʘ, ʉʐɸ), 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩ. 1, ʤʳ ʚʠʜʠʤ ʯʝʪʳʨʝ ʜʘʣʸ-

ʢʠʭ ʢʘʨʣʠʢʦʚʳʭ ʧʣʘʥʝʪʳ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʦʨ-

ʙʠʪʳ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʦʷʩʝ ʂʦʡʧʝʨʘ ʠ ʦʙ-

ʣʘʢʝ ʆʦʨʪʘ ï ʇʣʫʪʦʥ (Pluto), ʍʘʫʤʝʶ (2003 EL61), 

ʄʘʢʝʤʘʢʝ (2005 FY9) ʠ ʕʨʠʜʫ (2003 UB313).  

 

 
 

ʈʠʩ. 2. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʵʪʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʙʳʣ 

ʦʪʢʨʳʪ ʍʘʨʦʥ. ʉʣʝʚʘ ʦʙʲʝʢʪ ʚʠʜʝʥ, ʢʦʛʜʘ ʦʥ ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʫʜʘʣʸʥ ʦʪ ʇʣʫʪʦʥʘ. ʉʧʨʘʚʘ ï ʥʝ ʚʠʜʝʥ 

(ʠʟ-ʟʘ ʤʝʥʴʰʝʡ ʵʣʦʥʛʘʮʠʠ). ʆʪʢʨʳʪʠʝ ʙʳʣʦ ʩʜʝʣʘ-

ʥʦ ʚ ʠʶʥʝ 1978 ʛʦʜʘ ʥʘ 1,55-ʤ ʪʝʣʝʩʢʦʧʝ ʩʪʘʥʮʠʠ 

ʌʣʘʛʩʪʘʬʬ ɺʦʝʥʥʦ-ʄʦʨʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʉʐɸ. 

ʅʘʩ ʧʦʨʘʞʘʝʪ ʚʝʣʠʢʦʣʝʧʥʦʝ ʨʘʟʨʝʰʝʥʠʝ, ʦ ʢʦʪʦʨʦʤ 

ʤʳ ʤʦʞʝʤ ʛʨʫʙʦ ʩʫʜʠʪʴ ʫʞʝ ʥʘ ʛʣʘʟʦʢ, ʥʘʧʨʠʤʝʨ, 

ʧʦ ʚʠʜʠʤʦʩʪʠ ʚʪʦʨʦʛʦ ʧʦ ʨʘʟʤʝʨʘʤ ʦʙʲʝʢʪʘ ʚ ʩʠ-

ʩʪʝʤʝ çʇʣʫʪʦʥ ï ʍʘʨʦʥè. (ɼʦʩʪʘʪʦʯʥʦ ʚʩʧʦʤʥʠʪʴ 

ʩʥʠʤʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʍʘʨʦʥ ʙʳʣ ʦʪʢʨʳʪ: ʪʘʤ ʦʥ ʙʳʣ 

ʟʘʤʝʪʝʥ ʣʠʰʴ ʢʘʢ ʥʝʧʨʠʤʝʯʘʪʝʣʴʥʳʡ ʜʣʷ ʥʝʦʧʳʪ-

ʥʦʛʦ ʚʟʛʣʷʜʘ, ʧʦʷʚʣʷʶʱʠʡʩʷ ʥʝ ʚʩʝʛʜʘ ʙʫʛʦʨʦʢ ʥʘ 

ʠʟʦʙʨʘʞʝʥʠʠ ʇʣʫʪʦʥʘ [ʨʠʩ. 2].) ʉʪʦʣʴ ʚʳʩʦʢʦʝ ʨʘʟ-

ʨʝʰʝʥʠʝ ʜʦʩʪʠʛʥʫʪʦ ʙʣʘʛʦʜʘʨʷ ʚʧʝʯʘʪʣʷʶʱʝʡ ʩʠ-

ʩʪʝʤʝ ʘʜʘʧʪʠʚʥʦʡ ʦʧʪʠʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʡ 

ʧʦʟʚʦʣʷʝʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʧʨʝʦʜʦʣʝʚʘʪʴ ʘʪʤʦ-

ʩʬʝʨʥʳʝ ʠʩʢʘʞʝʥʠʷ ʠ ʜʦʙʠʚʘʪʴʩʷ ʙʣʠʟʢʠʭ ʢ ʪʝʦʨʝ-

ʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʳʤ (ʪ.ʝ. ʦʛʨʘʥʠʯʠʚʘʝʤʳʤ ʜʠʬʨʘʢ-

ʮʠʝʡ ʩʚʝʪʘ ʠ ʢʘʯʝʩʪʚʦʤ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʧʪʠʢʠ) ʜʣʷ 

ʜʘʥʥʳʭ ʪʝʣʝʩʢʦʧʦʚ ʨʘʟʨʝʰʝʥʠʡ. 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʪʦʣʴ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ, ʥʘ ʵʪʠʭ ʩʥʠʤ-

ʢʘʭ ʤʳ ʥʝ ʚʠʜʠʤ ʥʘʩʪʦʷʱʠʭ, ʨʝʘʣʴʥʳʭ ʜʠʩʢʦʚ ʢʘʨ-

ʣʠʢʦʚʳʭ ʧʣʘʥʝʪ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʘʜʘʧ-

ʪʠʚʥʦʡ ʦʧʪʠʢʠ ʚ ʙʣʠʞʥʝʤ ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ 

ʨʘʟʨʝʰʝʥʠʝ 10-ʤ ʪʝʣʝʩʢʦʧʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 0,04'', 

ʥʦ ʵʪʦʛʦ ʚʩʸ ʨʘʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʅʘʧʨʠʤʝʨ, ʫʛʣʦ-

ʚʦʡ ʜʠʘʤʝʪʨ ʇʣʫʪʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ 0,06-0,11'', 

ʪʘʢ ʯʪʦ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʨʘʟʤʝʨ ʝʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʜʠʩʢʘ ʥʘ ʩʥʠʤʢʘʭ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 2-3 ʧʠʢʩʝʣʷ. 

ʋʛʣʦʚʦʡ ʜʠʘʤʝʪʨ ʙʦʣʝʝ ʜʘʣʸʢʦʡ ʕʨʠʜʳ ʠ ʪʦʛʦ 

ʤʝʥʴʰʝ ï ʦʢʦʣʦ 0,04'', ʪ.ʝ. ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʝʸ ʜʠʩʢ 

ʥʝʚʦʟʤʦʞʥʦ ʜʘʞʝ ʥʘ ʛʠʛʘʥʪʩʢʠʭ ʪʝʣʝʩʢʦʧʘʭ, ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʭ ʥʘ ʚʝʨʰʠʥʝ ʛʘʚʘʡʩʢʦʛʦ ʚʫʣʢʘʥʘ. ʇʦʵʪʦ-

ʤʫ ʢʘʞʫʱʠʡʩʷ ʙʦʣʝʝ ʢʨʫʧʥʳʡ ʨʘʟʤʝʨ ʕʨʠʜʳ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʇʣʫʪʦʥʦʤ ʟʜʝʩʴ (ʥʘ ʨʠʩ. 1) ï ʣʠʰʴ 

ʠʣʣʶʟʠʷ, ʨʝʟʫʣʴʪʘʪ ʨʘʟʤʳʪʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʜʘʣʸʢʠʭ 

(ʥʦ ʷʨʢʠʭ ʜʣʷ ʵʪʦʛʦ ʪʝʣʝʩʢʦʧʘ) ʦʙʲʝʢʪʦʚ ʥʘ ʤʘʪʨʠ-

ʮʝ. ʇʦ ʩʫʪʠ, ʚʩʝ ʵʪʠ ʦʙʲʝʢʪʳ ï ʣʠʰʴ ʪʦʯʢʠ ʦʪʨʘ-

ʞʸʥʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ, ʢʦʪʦʨʳʡ ʧʨʦʜʝʣʘʣ ʤʥʦ-

ʛʦʯʘʩʦʚʦʡ ʧʫʪʴ ʢ ʥʘʤ, ʧʨʝʦʜʦʣʝʚ ʤʠʣʣʠʘʨʜʳ ʢʠʣʦ-

ʤʝʪʨʦʚ. 

 

ʏʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ ʕʨʠʜʳ 

(ʚʧʝʨʚʳʝ ʦʥʘ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʥʘ ʩʥʠʤʢʘʭ, ʧʦʣʫ-

ʯʝʥʥʳʭ ʚ 2003 ʛʦʜʫ, ʘ ʦʙ ʦʪʢʨʳʪʠʠ ʦʙʲʷʚʠʣʠ ʚ 2005 

ʛʦʜʫ, ʢʦʛʜʘ ʇʣʫʪʦʥ ʚʩʸ ʝʱʸ ʦʩʪʘʚʘʣʩʷ ʚ ʩʪʘʪʫʩʝ 

ʧʣʘʥʝʪʳ) ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʝʸ ʘʙʩʦʣʶʪʥʘʷ ʷʨʢʦʩʪʴ H 

ʧʨʝʚʳʰʘʝʪ ʘʙʩʦʣʶʪʥʫʶ ʷʨʢʦʩʪʴ ʇʣʫʪʦʥʘ ʥʘ 0,8 

ʟʚʸʟʜʥʦʡ ʚʝʣʠʯʠʥʳ, ʠʣʠ ʚ 2 ʨʘʟʘ (-1,2m ʧʨʦʪʠʚ -

0,4m). ʂʘʟʘʣʦʩʴ, ʯʪʦ ʩʪʦʣʴ ʷʨʢʠʡ ʦʙʲʝʢʪ ʠʟ ʧʨʠʤʝʨ-

ʥʦ ʪʦʡ ʞʝ ʦʙʣʘʩʪʠ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʩ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʚʝʨʦʷʪʥʦʩʪʠ ʜʦʣʞʝʥ ʙʳʪʴ ʢʨʫʧʥʝʝ ʇʣʫ-

ʪʦʥʘ. ʅʦ ʢʘʢ ʞʝ ʵʪʦ ʧʨʦʚʝʨʠʪʴ ʠ ʨʘʩʩʪʘʚʠʪʴ ʚʩʝ 

ʪʦʯʢʠ ʥʘʜ i, ʝʩʣʠ ʧʨʦʥʘʙʣʶʜʘʪʴ ʜʠʩʢ ʥʘʧʨʷʤʫʶ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʜʘʞʝ ʩ ʩʘʤʳʤʠ ʢʨʫʧʥʳʤʠ 

ʪʝʣʝʩʢʦʧʘʤʠ? 
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ʈʠʩ. 3. ʆʜʠʥ ʠʟ ʜʚʫʭ 10-ʤ ʪʝʣʝʩʢʦʧʦʚ ʠʤʝʥʠ ʂʝʢʘ 

ʦʙʩʝʨʚʘʪʦʨʠʠ ʄʘʫʥʘ-ʂʝʘ. ɸʚʪʦʨ ʩʥʠʤʢʘ: Tom 

Kerr. 

 

ʆʜʠʥ ʠʟ ʧʫʪʝʡ ï ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ 

ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ 

ʥʘ ʧʨʝʜʝʣʝ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʪʝʣʝʩʢʦʧʘ, 

ʥʘʧʨʠʤʝʨ, ʜʝʢʦʥʚʦʣʶʮʠʶ. ʉʫʪʴ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʧʦʠʩʢʝ ʥʘʠʣʫʯʰʝʡ ʢʘʨ-

ʪʠʥʳ ʨʘʟʤʳʪʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʘ, ʨʘʟʤʝʨ ʢʦʪʦ-

ʨʦʛʦ ʤʝʥʴʰʝ ʜʚʫʭ ʧʠʢʩʝʣʝʡ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ 

ʬʫʥʢʮʠʠ ʨʘʩʩʝʷʥʠʷ ʪʦʯʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʘ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʟʚʝʟʜʳ, ʫʛʣʦʚʳʝ ʨʘʟʤʝʨʳ 

ʜʠʩʢʘ ʢʦʪʦʨʦʡ ʝʱʸ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ. ʇʦʜʦʙʥʳʝ ʤʝ-

ʪʦʜʳ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʧʝʨʚʫʶ ʜʦʚʦʣʴʥʦ ʪʦʯʥʫʶ 

(ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ Ñ100 ʢʤ) ʦʮʝʥʢʫ ʜʠʘʤʝʪʨʘ ʕʨʠʜʳ 

ʧʦ ʩʥʠʤʢʘʤ ʢʦʩʤʠʯʝʩʢʦʛʦ ʪʝʣʝʩʢʦʧʘ çʍʘʙʙʣè, ʧʦ-

ʣʫʯʝʥʥʳʤ ʚ 2005 ʛʦʜʫ: ʢʘʟʘʣʦʩʴ, ʯʪʦ ʦʥʘ ʯʫʪʴ 

ʙʦʣʴʰʝ ʇʣʫʪʦʥʘ (ʠ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʝʜʧʦʣʘ-

ʛʘʣʦʩʴ ʧʝʨʚʦʥʘʯʘʣʴʥʦ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʠʜʠʤʦʡ ʷʨʢʦ-

ʩʪʠ). ʅʘʙʣʶʜʘʷ ʜʘʣʸʢʠʡ ʦʙʲʝʢʪ ʚ ʠʥʬʨʘʢʨʘʩʥʦʤ 

ʜʠʘʧʘʟʦʥʝ ʩʧʝʢʪʨʘ, ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʝʛʦ ʦʙʱʝʝ ʪʝʧ-

ʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠ-

ʩʠʪ ʦʪ ʨʘʟʤʝʨʘ ʥʝʙʝʩʥʦʛʦ ʪʝʣʘ, ʘ ʥʝ ʦʪ ʝʛʦ ʦʪʨʘʞʘ-

ʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ (ʘʣʴʙʝʜʦ) ʚ ʚʠʜʠʤʦʤ ʩʚʝʪʝ. ɼʣʷ 

ʕʨʠʜʳ ʵʪʦʪ ʤʝʪʦʜ, ʦʜʥʘʢʦ, ʦʢʘʟʘʣʩʷ ʝʱʸ ʤʝʥʝʝ ʪʦʯ-

ʥʳʤ: ʟʥʘʯʝʥʠʝ ʚʳʯʠʩʣʝʥʥʦʛʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʨʘʟʤʝ-

ʨʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʙʳʣʦ ʥʝʩʢʦʣʴʢʦ ʟʘʚʳʰʝʥʥʳʤ. 

ɸʩʪʨʦʥʦʤʳ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʵʪʦ ʤʦʞʝʪ ʦʙʲʷʩ-

ʥʷʪʴʩʷ ʪʝʤ, ʯʪʦ ʦʩʴ ʚʨʘʱʝʥʠʷ ʕʨʠʜʳ ʩʝʡʯʘʩ 

ʥʘʧʨʘʚʣʝʥʘ ʚ ʩʪʦʨʦʥʫ ʉʦʣʥʮʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ 

ʚʠʜʠʤʦʤ ʝʸ ʧʦʣʫʰʘʨʠʠ ʧʦʣʷʨʥʳʡ ʜʝʥʴ, ʚʩʣʝʜʩʪʚʠʝ 

ʯʝʛʦ ʦʥʦ ʥʝʩʢʦʣʴʢʦ ʪʝʧʣʝʝ ʦʞʠʜʘʝʤʳʭ ʥʘ ʪʘʢʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ. 

 

ʉʘʤʦʝ ʪʦʯʥʦʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʧʨʝʜʝʣʝʥʠʝ ʜʠʘ-

ʤʝʪʨʘ ʕʨʠʜʳ ʙʳʣʦ ʩʜʝʣʘʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʥʘʙʣʶʜʝ-

ʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ 2010 ʛʦʜʫ ʥʘ ʪʨʸʭ ʦʙʩʝʨʚʘʪʦʨʠ-

ʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʖʞʥʦʡ ɸʤʝʨʠʢʝ. 6 ʥʦʷʙʨʷ 

2010 ʛʦʜʘ ʕʨʠʜʘ ʧʦʢʨʳʚʘʣʘ ʟʚʝʟʜʫ 17-ʡ ʚʝʣʠʯʠʥʳ ʚ 

ʩʦʟʚʝʟʜʠʠ ʂʠʪʘ. ʅʘʙʣʶʜʝʥʠʝ ʧʦʢʨʳʪʠʷ ʧʨʦʚʦʜʠ-

ʣʦʩʴ ʚ ʪʨʸʭ ʦʙʩʝʨʚʘʪʦʨʠʷʭ ʠ ʙʳʣʦ ʫʩʧʝʰʥʳʤ ʚ ʜʚʫʭ 

ʠʟ ʥʠʭ (ʨʠʩ. 4). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦ ʜʚʫʤ ʥʘʙʣʶʜʘʪʝʣʴ-

ʥʳʤ ʭʦʨʜʘʤ ʫʜʘʣʦʩʴ ʦʧʨʝʜʝʣʠʪʴ ʜʠʘʤʝʪʨ ʦʙʲʝʢʪʘ ʩ 

ʧʦʛʨʝʰʥʦʩʪʴʶ ʣʠʰʴ 0,5% ï 2326 Ñ 6 ʢʤ, ʯʪʦ ʥʝ-

ʩʢʦʣʴʢʦ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʇʣʫʪʦʥʘ (2374 Ñ 8 ʢʤ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʧʨʷʤʳʭ ʠʟʤʝʨʝʥʠʡ ʟʦʥʜʦʤ çʅʦʚʳʝ ʛʦ-

ʨʠʟʦʥʪʳè). ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʝ ʘʣʴʙʝʜʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʜʘʣʸʢʦʛʦ ʤʠʨʘ ʧʨʦʩʪʦ ʫʜʠʚʠʪʝʣʴʥʦʝ ï ʦʢʦʣʦ 96% 

(ʩʨʝʜʠ ʠʟʚʝʩʪʥʳʭ ʦʙʲʝʢʪʦʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʵʪʦ 

ʟʥʘʯʝʥʠʝ ʝʱʸ ʙʦʣʴʰʝ ʪʦʣʴʢʦ ʫ ʕʥʮʝʣʘʜʘ)! 

 

 
 

ʈʠʩ. 4. ʇʦʢʨʳʪʠʝ ʟʚʝʟʜʳ ʕʨʠʜʦʡ ʧʦʟʚʦʣʠʣʦ ʦʯʝʥʴ 

ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʝʸ ʜʠʘʤʝʪʨ ʚ 2010 ʛʦʜʫ É ESO 

 

ɼʘ, ʕʨʠʜʘ ʚ ʠʪʦʛʝ ʦʢʘʟʘʣʘʩʴ ʤʝʥʴʰʝ ʇʣʫʪʦʥʘ, ʘ ʦʥ, 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʦ ʩʠʭ ʧʦʨ ʩʯʠʪʘʝʪʩʷ ʩʘʤʳʤ ʢʨʫʧ-

ʥʳʤ ʠʟʚʝʩʪʥʳʤ ʦʙʲʝʢʪʦʤ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ ʧʦ-

ʤʠʤʦ ʚʦʩʴʤʠ ʧʣʘʥʝʪ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʣʷ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʝʛʦ ʥʝʧʣʘʥʝʪʥʦʛʦ ʩʪʘʪʫʩʘ ʵʪʦʪ ʬʘʢʪ ʫʞʝ ʩʦʚʩʝʤ 

ʥʝ ʚʘʞʝʥ. ʄʦʞʝʪ ʙʳʪʴ, ʧʨʦʡʜʸʪ ʚʨʝʤʷ, ʠ ʚ ʜʘʣʸʢʠʭ 

ʨʝʛʠʦʥʘʭ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʚʩʸ-ʪʘʢʠ ʙʫʜʝʪ ʦʙʥʘ-

ʨʫʞʝʥʦ ʯʪʦ-ʪʦ ʝʱʸ ʙʦʣʝʝ ʢʨʫʧʥʦʝ? ʂʘʞʝʪʩʷ, ʯʪʦ 

ʚʝʨʦʷʪʥʦʩʪʴ ʵʪʦʛʦ ʥʝ ʪʘʢ ʫʞ ʠ ʤʘʣʘ. 

 

 
 

P.S. ʉ ʧʦʤʦʱʴʶ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʩʧʦʩʦʙʦʚ ʫʜʘʣʦʩʴ 

ʚʳʷʩʥʠʪʴ ʨʘʟʤʝʨʳ ʠ ʜʚʫʭ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ, ʠʟʦʙʨʘ-

ʞʸʥʥʳʭ ʥʘ ʨʠʩ. 1. ʉʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʍʘʫʤʝʠ, ʦʧʨʝ-

ʜʝʣʸʥʥʳʡ ʧʦ ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ ʚ ʚʠʜʠʤʦʤ ʠ ʠʥ-

ʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʘʭ ʩʧʝʢʪʨʘ, ʨʘʚʝʥ 1100-1300 

ʢʤ (ʧʨʠ ʵʪʦʤ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʥʘ ʦʯʝʥʴ ʩʠʣʴʥʦ 

ʩʧʣʶʩʥʫʪʘ ʢ ʵʢʚʘʪʦʨʫ), ʘ ʄʘʢʝʤʘʢʝ ï 1400-1500 ʢʤ 

(ʥʘ ʦʩʥʦʚʘʥʠʠ ʥʘʙʣʶʜʝʥʠʡ ʟʚʸʟʜʥʳʭ ʧʦʢʨʳʪʠʡ). 

 ɸʨʪʸʤ ʅʦʚʠʯʦʥʦʢ, ʈʫʢʦʚʦʜʠʪʝʣʴ ʃʘʙʦʨʘʪʦʨʠʠ   

ʘʩʪʨʦʥʦʤʠʠ ʇʝʪʨɻʋ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 
 
ʉʧʝʮʠʘʣʴʥʦ ʜʣʷ ʞʫʨʥʘʣʘ çʅʝʙʦʩʚʦʜè 

 
 
 



34  ˚̆̂̏̒̃̏̅ Τ ψȟ φτυϊ 
 

 
ɺʩʪʫʧʣʝʥʠʝ 

 

  ʄʘʨʩ ï ʯʝʪʚʸʨʪʘʷ ʦʪ ʉʦʣʥʮʘ ʧʣʘʥʝʪʘ, ʩʢʨʳʚʘʶʱʘʷ 

ʚ ʩʝʙʝ ʤʥʦʞʝʩʪʚʦ ʪʘʡʥ ʠ ʟʘʛʘʜʦʢ. ɺʦʪ ʫʞʝ ʥʝ ʦʜʥʫ 

ʩʦʪʥʶ ʣʝʪ ʣʶʜʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʟʘʜʘʶʪʩʷ ʚʦʧʨʦʩʦʤ: 

ʘ ʝʩʪʴ ʣʠ ʞʠʟʥʴ ʥʘ çʢʨʘʩʥʦʡ ʧʣʘʥʝʪʝè? ʀ ʢʘʩʘʪʝʣʴ-

ʥʦ ʵʪʦʛʦ ʯʝʣʦʚʝʯʝʩʢʘʷ ʬʘʥʪʘʟʠʷ ʥʝ ʠʤʝʝʪ ʛʨʘʥʠʮ: 

ʥʘʧʠʩʘʥʦ ʤʥʦʞʝʩʪʚʦ ʥʘʫʯʥʦ-ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʧʨʦ-

ʠʟʚʝʜʝʥʠʡ, ʩʥʷʪʦ ʙʦʣʝʝ ʜʝʩʷʪʢʘ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʠ 

ʜʦʢʫʤʝʥʪʘʣʴʥʳʭ ʬʠʣʴʤʦʚ, ʤʫʣʴʪʠʢʦʚ ʜʣʷ ʜʝʪʝʡ, 

ʥʘʨʠʩʦʚʘʥʳ ʢʦʤʠʢʩʳ, ʥʘʧʠʩʘʥʳ ʢʘʨʪʠʥʳ. ʏʝʤ ʞʝ 

ʪʘʢ ʧʨʠʚʣʝʢʘʪʝʣʝʥ ʄʘʨʩ? ʀ ʧʦʯʝʤʫ ʦʥ ʙʦʣʴʰʝ, ʯʝʤ 

ʢʘʢʘʷ-ʣʠʙʦ ʜʨʫʛʘʷ ʧʣʘʥʝʪʘ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ 

ʙʫʜʦʨʘʞʠʪ ʧʦʣʸʪ ʯʝʣʦʚʝʯʝʩʢʦʡ ʬʘʥʪʘʟʠʠ? ɼʘ, ʠ ʦ 

ɺʝʥʝʨʝ, ʠ ʦ ʃʫʥʝ, ʦ ʩʧʫʪʥʠʢʘʭ ʖʧʠʪʝʨʘ ʠ ʩʧʫʪʥʠ-

ʢʘʭ ʉʘʪʫʨʥʘ ï ʦʙʦ ʚʩʝʭ ʵʪʠʭ ʚʥʝʟʝʤʥʳʭ ʤʠʨʘʭ ʚ 

ʩʚʦʸ ʚʨʝʤʷ ʙʳʣʦ ʥʘʧʠʩʘʥʦ ʥʝʤʘʣʦ ʨʘʩʩʢʘʟʦʚ, ʧʦʚʝ-

ʩʪʝʡ, ʨʦʤʘʥʦʚ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʄʘʨʩ ʥʘ ʩʪʨʘʥʠʮʘʭ 

ʢʥʠʛ ʧʨʝʦʙʣʘʜʘʝʪ, ʠ ʵʪʦʤʫ ʝʩʪʴ ʚʧʦʣʥʝ ʦʯʝʚʠʜʥʦʝ 

ʦʙʲʷʩʥʝʥʠʝ. 

 

  ɼʚʘʜʮʘʪʳʡ ʚʝʢ ï ʵʪʦ ʚʝʢ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʥʘʫʢʠ. ɺʩʝ ʪʝʭʥʦʣʦʛʠʠ ʜʘʣʝʢʦ ʰʘʛʥʫʣʠ ʚʧʝʨʸʜ ʠ 

ʘʩʪʨʦʥʦʤʠʷ ʪʦʤʫ ʥʝ ʠʩʢʣʶʯʝʥʠʝ. ɹʣʘʛʦʜʘʨʷ ʤʥʦʛʠʤ 

ʜʦʩʪʠʞʝʥʠʷʤ ʚ ʘʩʪʨʦʬʠʟʠʢʝ ʠ ʢʦʩʤʦʥʘʚʪʠʢʝ ʥʘʤ 

ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʣʠʰʴ ʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ 

ʥʘʰʝʡ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʚʦʟʤʦʞʥʘ ʭʦʪʴ ʢʘʢʘʷ-ʪʦ 

ʧʨʠʤʠʪʠʚʥʘʷ ʬʦʨʤʘ ʞʠʟʥʠ. ʅʘ ʕʥʮʝʣʘʜʝ, ʩʧʫʪʥʠʢʝ 

ʉʘʪʫʨʥʘ, ʦʥʘ ʚʦʟʤʦʞʥʘ ʚ ʦʢʝʘʥʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ 

ʧʦʜ ʢʦʨʢʦʡ ʣʴʜʘ. ɺʦʟʤʦʞʥʘ ʦʥʘ ʠ ʥʘ ʩʧʫʪʥʠʢʝ ʉʘ-

ʪʫʨʥʘ ʊʠʪʘʥʝ, ʠ ʥʘ ʩʧʫʪʥʠʢʝ ʖʧʠʪʝʨʘ ɽʚʨʦʧʝ. ɼʘ-

ʞʝ, ʙʳʪʴ ʤʦʞʝʪ, ʝʩʪʴ ʢʘʢʘʷ-ʪʦ ʜʦʣʷ ʚʝʨʦʷʪʥʦʩʪʠ 

ʥʘʭʦʞʜʝʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʘʪʤʦʩʬʝʨʝ ɺʝʥʝʨʳ, 

ʥʦ ʠʤʝʥʥʦ ʄʘʨʩ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʙʣʠʞʘʡʰʠʤ 

ʥʘʰʠʤ ʩʦʩʝʜʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʧʦʧʳʪʘʪʴ ʩʯʘ-

ʩʪʴʝ ï ʥʘʡʪʠ ʞʠʟʥʴ. ɺʝʜʴ ʩʨʝʜʠ ʚʩʝʭ ʧʣʘʥʝʪ ʢʘʢ ʨʘʟ 

ʢʣʠʤʘʪ çʢʨʘʩʥʦʡ ʧʣʘʥʝʪʳè ʥʘʠʙʦʣʝʝ ʙʣʠʟʦʢ ʢ ʢʣʠ-

ʤʘʪʫ ɿʝʤʣʠ. ʀ ʯʪʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʄʘʨʩ ï ʝʜʠʥ-

ʩʪʚʝʥʥʘʷ ʠʟ ʧʣʘʥʝʪ, ʥʘ ʢʦʪʦʨʫʶ ʚʦʟʤʦʞʥʘ ʧʠʣʦʪʠ-

ʨʫʝʤʘʷ ʵʢʩʧʝʜʠʮʠʷ ʚ ʥʝʜʘʣʸʢʦʤ ʙʫʜʫʱʝʤ. ɼʘ, ʚ 

ʥʘʰʝ ʚʨʝʤʷ ʵʪʦ ʥʝ ʟʘʧʨʝʜʝʣʴʥʘʷ ʬʘʥʪʘʩʪʠʢʘ, ʠ ʚʦʪ 

ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʦʙ ʵʪʦʤ ʪʘʢ ʤʥʦʛʦ ʧʠʰʫʪ ʠ ʛʦʚʦ-

ʨʷʪ. 

 

 ʅʦ, ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʦʪʧʨʘʚʣʷʪʴ ʥʘ ʧʣʘʥʝʪʫ ʣʶʜʝʡ, ʝʸ 

ʜʦʣʞʥʳ ʪʱʘʪʝʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ 

ʘʧʧʘʨʘʪʳ ʠ ʢʦʩʤʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ. ʀ ʩʝʛʦʜʥʷ ʤʳ ʩ 

ʚʘʤʠ ʧʦʛʦʚʦʨʠʤ ʠʤʝʥʥʦ ʦʙ ʵʪʦʤ. ʅʝ ʙʫʜʝʤ ʫʛʣʫʙ-

ʣʷʪʴʩʷ ʚʦ ʚʩʶ ʠʩʪʦʨʠʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʄʘʨʩʘ, ʘ ʨʘʩ-

ʩʤʦʪʨʠʤ ʩʘʤʳʡ ʧʦʩʣʝʜʥʠʡ ʩʦʚʤʝʩʪʥʳʡ ʧʨʦʝʢʪ ɽʂɸ 

(ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ) ʠ ʈʦʩʢʦʩ-                                                    
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ʵʪʘʧʦʚ, ʥʦ, ʜʘʚʘʡʪʝ ʧʦʧʦʜʨʦʙʥʝʝ. 

 

ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 

 

  ʇʨʦʛʨʘʤʤʘ çʕʢʟʦʄʘʨʩè ʜʝʣʠʪʴʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ: 

ʟʘʧʫʩʢ ʧʝʨʚʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʚ 2016 ʛʦʜʫ 

ʠ ʚʪʦʨʦʛʦ ʚ 2018 ʛʦʜʫ. 

 

  ʂʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ 2016 ʛʦʜʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʵʣʝʤʝʥʪʦʚ: ʤʘʨʩʠʘʥʩʢʦʛʦ ʦʨʙʠʪʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ 

çTrace Gas Orbiterè ʠ ʩʧʫʩʢʘʝʤʦʛʦ ʘʧʧʘʨʘʪʘ ï ʤʦʜʫ-

ʣʷ çʉʢʠʘʧʘʨʝʣʣʠè, ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʜʝ-

ʤʦʥʩʪʨʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʭʦʜʘ ʚ ʤʘʨʩʠʘʥʩʢʫʶ 

ʘʪʤʦʩʬʝʨʫ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʧʫʩʢʦʤ ʠ ʧʦʩʘʜʢʦʡ. 

 

  ʂʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ 2018 ʛʦʜʘ ï ʵʪʦ ʧʝʨʝʣʸʪʥʳʡ 

ʤʦʜʫʣʴ ʠ ʩʧʫʩʢʘʝʤʳʡ ʘʧʧʘʨʘʪ ʩ ʤʘʨʩʠʘʥʩʢʦʡ ʩʪʘʥ-

ʮʠʝʡ ʠ ʤʘʨʩʦʭʦʜʦʤ. 

 

  ʇʝʨʚʦʥʘʯʘʣʴʥʦ ɽʂɸ ʧʣʘʥʠʨʦʚʘʣʠ ʧʨʦʝʢʪ ʚʤʝʩʪʝ ʩ 

ʅɸʉɸ, ʥʦ 7 ʬʝʚʨʘʣʷ 2012 ʛʦʜʘ ʧʦʩʣʝʜʥʠʝ ʚʳʰʣʠ ʠʟ 

ʧʨʦʛʨʘʤʤʳ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʠʡ ʙʶʜʞʝʪʘ, ʠ 6 ʘʧʨʝʣʷ 

2012 ɽʂɸ ʜʦʛʦʚʦʨʠʣʦʩʴ ʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʩ 

ʈʦʩʢʦʩʤʦʩʦʤ. ʊʝʧʝʨʴ, ʚʩʷ ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴʩʷ ʥʝ ʧʨʠ ʧʦʤʦʱʠ ʨʘʢʝʪʳ-ʥʦʩʠʪʝʣʷ 

NASA çɸʪʣʘʩ-5è, ʘ ʧʨʠ ʧʦʤʦʱʠ ʨʘʢʝʪʘ-ʥʦʩʠʪʝʣʷ 

ʈʦʩʢʦʩʤʦʩʘ çʇʨʦʪʦʥ-ʄè ʠ ʨʘʟʛʦʥʥʦʛʦ ʙʣʦʢʘ çɹʨʠʟ-

ʄè. 

 

 
   

ʉʪʘʨʪ ʧʨʦʛʨʘʤʤʳ ʙʳʣ ʟʘʧʣʘʥʠʨʦʚʘʥ ʥʘ 14 ʤʘʨʪʘ 

2016 ʛʦʜʘ ʩ ʢʦʩʤʦʜʨʦʤʘ ɹʘʡʢʦʥʫʨ. ʉʦʙʳʪʠʝ ʧʨʦ-

ʠʟʦʰʣʦ ʚ 12:31 ʧʦ ʤʦʩʢʦʚʩʢʦʤʫ ʚʨʝʤʝʥʠ. ʉʪʘʨʪ ʙʳʣ 

ʫʩʧʝʰʥʳʤ. ɺ 12:33 ʧʨʦʰʣʦ ʦʪʜʝʣʝʥʠʝ ʧʝʨʚʦʡ ʩʪʫ-

ʧʝʥʠ ʨʘʢʝʪʳ-ʥʦʩʠʪʝʣʷ. ɺ 12:36 ʦʪʜʝʣʠʣʘʩʴ ʚʪʦʨʘʷ 

ʩʪʫʧʝʥʴ, ʘ ʚ 12:37 ʧʨʦʠʟʦʰʸʣ ʩʙʨʦʩ ʛʦʣʦʚʥʦʛʦ ʦʙ-

ʪʝʢʘʪʝʣʷ. ɼʘʣʝʝ ʚ ʭʦʜ ʧʦʰʸʣ ʨʘʟʛʦʥʥʳʡ ʤʦʜʫʣʴ 

çɹʨʠʟ-ʄè. ʉʘʤʘ ʪʨʘʝʢʪʦʨʠʷ ʧʦʣʸʪʘ ʥʘ ʄʘʨʩ ʧʨʦʠʟ-

ʚʦʜʠʣʘʩʴ ʚ ʯʝʪʳʨʝ ʵʪʘʧʘ: ʩʥʘʯʘʣʘ ExoMars ʙʳʣ ʚʳ-

ʚʝʜʝʥ ʥʘ ʦʧʦʨʥʫʶ ʦʨʙʠʪʫ, ʟʘʪʝʤ ʥʘ ʧʨʦʤʝʞʫʪʦʯ-

ʥʫʶ, ʧʦʪʦʤ ʥʘ ʧʝʨʝʭʦʜʥʫʶ ʠ, ʥʘʢʦʥʝʮ, ʚ 22:50 ï ʥʘ 

ʦʪʣʸʪʥʫʶ. ɺ 23:15 ʨʘʟʛʦʥʥʳʡ ʤʦʜʫʣʴ ʦʪʜʝʣʠʣʩʷ, ʠ 

ʢʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʥʘʯʘʣ ʩʚʦʡ ʧʦʣʸʪ ʢ ʄʘʨʩʫ, 

ʢʦʪʦʨʦʛʦ ʦʥ ʜʦʩʪʠʛʥʝʪ ʧʨʠʤʝʨʥʦ 19 ʦʢʪʷʙʨʷ 2016 

ʛʦʜʘ. 

 

  ʉʘʤʦ ʚʨʝʤʷ ʜʣʷ ʟʘʧʫʩʢʘ ʧʝʨʚʦʡ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʳ 

ʙʳʣʦ ʚʳʙʨʘʥʦ ʩʦʚʩʝʤ ʥʝ ʩʣʫʯʘʡʥʦ. ʂʘʞʜʳʝ ʜʚʘ 

ʛʦʜʘ ʠ ʜʚʘ ʤʝʩʷʮʘ ʄʘʨʩ ʩ ɿʝʤʣʝʡ ʧʦʜʭʦʜʷʪ ʥʘ ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʙʣʠʟʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʜʨʫʛ ʢ ʜʨʫʛʫ. ɺ ʘʩʪ-

ʨʦʥʦʤʠʠ ʵʪʦ ʚʨʝʤʷ ʥʘʟʳʚʘʶʪ ʧʨʦʪʠʚʦʩʪʦʷʥʠʝʤ. 

ɺʳʙʨʘʚ ʵʪʦ ʚʨʝʤʷ, ʤʦʞʥʦ ʦʪʧʨʘʚʠʪʴ ʣʶʙʦʡ ʘʧʧʘʨʘʪ 

ʢ çʢʨʘʩʥʦʡ ʧʣʘʥʝʪʝè ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʟʘ 9 ʤʝʩʷʮʝʚ. 

ɺ ʢʦʩʤʦʥʘʚʪʠʢʝ ʪʘʢʦʡ ʧʝʨʠʦʜ ʥʘʟʳʚʘʶʪ çʩʪʘʨʪʦ-

ʚʳʤ ʦʢʥʦʤè. 

 

ʇʨʦʛʨʘʤʤʘ ʠ ʮʝʣʠ ExoMars 2016 

 

  ʇʨʦʝʢʪ ʕʢʟʦʄʘʨʩ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: 

  1. ʆʨʙʠʪʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ çTrace Gas Orbiterè. 

  2. ʇʦʩʘʜʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ çSchiaparelliè. 

 

  çSchiaparelliè ʜʦʣʞʝʥ ʦʪʜʝʣʠʪʩʷ ʦʪ çTrace Gas 

Orbiterè ʟʘ ʪʨʠ ʜʥʷ ʜʦ ʄʘʨʩʘ. ɿʘʪʝʤ ʦʨʙʠʪʘʣʴʥʳʡ 

ʘʧʧʘʨʘʪ ʚʳʡʜʝʪ ʥʘ ʚʳʩʦʢʦʵʣʣʠʧʪʠʯʝʩʢʫʶ ʦʨʙʠʪʫ. 

ʆʜʠʥ ʦʙʦʨʦʪ ï ʯʝʪʳʨʝ ʤʘʨʩʠʘʥʩʢʠʭ ʜʥʷ. ʇʦʩʣʝ ʯʝ-

ʛʦ, ʧʨʠ ʧʦʩʪʝʧʝʥʥʦʤ ʪʦʨʤʦʞʝʥʠʠ ʦʙ ʘʪʤʦʩʬʝʨʫ 

ʧʣʘʥʝʪʳ, ʦʨʙʠʪʘʣʴʥʳʡ ʤʦʜʫʣʴ ʚʳʡʜʝʪ ʥʘ ʢʨʫʛʦʚʫʶ 

ʦʨʙʠʪʫ ʩ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʡ ʚʳʩʦʪʦʡ 400 ʢʤ. ʀʤʝʥʥʦ 

ʥʘ ʵʪʦʡ ʚʳʩʦʪʝ ʘʧʧʘʨʘʪ ʠ ʧʨʠʩʪʫʧʠʪ ʢ ʨʘʙʦʪʝ. 

 

 
  

 çTrace Gas Orbiterè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʜʚʫʭ ʦʩʥʦʚ-

ʥʳʭ ʟʘʜʘʯ: 

 

  1. ʀʩʩʣʝʜʦʚʘʪʴ ʠ ʚʳʷʩʥʠʪʴ ʧʨʠʨʦʜʫ ʤʝʪʘʥʘ ʠ ʚʦ-

ʜʷʥʦʛʦ ʧʘʨʘ ʚ ʘʪʤʦʩʬʝʨʝ. 

  2. ʉʣʫʞʠʪʴ ʨʝʪʨʘʥʩʣʷʪʦʨʦʤ ʜʘʥʥʳʭ ʨʘʟʥʳʭ ʤʘʨ-

ʩʦʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʥʘ ʄʘʨʩʝ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʦʪ ʛʣʘʚʥʦʛʦ ʤʘʨʩʦʭʦʜʘ ʤʠʩʩʠʠ. 

 

  ʉʘʤʦ ʧʨʠʩʫʪʩʪʚʠʝ ʤʝʪʘʥʘ, ʢʦʪʦʨʳʡ ʧʦʜ ʚʦʟʜʝʡ-

ʩʪʚʠʝʤ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʜʦʣʞʝʥ 

ʙʳʩʪʨʦ ʨʘʟʣʘʛʘʪʴʩʷ, ʷʚʣʷʝʪʩʷ ʧʦʢʘ ʥʝ ʨʘʟʨʝʰʸʥʥʦʡ 

ʟʘʛʘʜʢʦʡ. ɽʛʦ ʚʳʜʝʣʷʝʪ ʧʦʢʘ ʥʝʠʟʚʝʩʪʥʳʡ ʠʩʪʦʯʥʠʢ, 

ʣʠʙʦ ʠʩʢʦʧʘʝʤʳʝ, ʣʠʙʦ ʞʝ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ. ʏʪʦ 

ʞʝ ʵʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ: ʩʣʝʜʩʪʚʠʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʣʠ ʞʝ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚ-

ʥʦʩʪʴ ï ʜʦʣʞʝʥ ʚʳʷʩʥʠʪʴ ʘʧʧʘʨʘʪ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʛʘʟʦʚ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʫ çTrace Gas 

Orbiterè ʝʩʪʴ ʨʷʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʦʜʫʣʝʡ: 

NOMAD, ACS, CaSSIS ʠ FREND. 

 

  NOMAD ï ʵʪʦ ʥʘʙʦʨ ʠʟ ʜʚʫʭ ʠʥʬʨʘʢʨʘʩʥʳʭ ʠ ʦʜ-

ʥʦʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘ. ʀʤʝʥʥʦ 

ʵʪʦʪ ʤʦʜʫʣʴ ʠ ʦʧʨʝʜʝʣʠʪ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʤʝʪʘʥʘ ʚ ʘʪʤʦʩʬʝʨʝ. ʕʪʦ ʦʯʝʥʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʧʝʢ-

ʪʨʦʤʝʪʨ, ʧʨʝʚʦʩʭʦʜʷʱʠʡ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʘʧʧʘ-

ʨʘʪʳ. 
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  ACS ï ʵʪʦ ʠʥʬʨʘʢʨʘʩʥʳʝ ʩʧʝʢʪʨʦʤʝʪʨʳ ʜʣʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʘʪʤʦʩʬʝʨʳ ʢʨʘʩ-

ʥʦʡ ʧʣʘʥʝʪʳ. ʆʥʠ ʜʦʧʦʣʥʷʶʪ NOMAD, ʫʚʝʣʠʯʠʚ 

ʝʛʦ ʠʥʬʨʘʢʨʘʩʥʳʡ ʜʠʘʧʘʟʦʥ. ɼʘʪʯʠʢʠ ʧʦʤʦʛʫʪ ʚʳ-

ʷʩʥʠʪʴ, ʦʙʣʘʜʘʝʪ ʣʠ ʤʝʪʘʥ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʠʨʦʜʦʡ, 

ʣʠʙʦ ʞʝ ʝʛʦ ʧʨʠʨʦʜʘ ʚʫʣʢʘʥʠʯʝʩʢʘʷ. ɸʧʧʘʨʘʪ ʩʢʦʥ-

ʩʪʨʫʠʨʦʚʘʣʠ ʚ ʈʦʩʩʠʠ. 

 

  CaSSIS ï ʵʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʀʪʘʣʠʠ ʠ ʐʚʝʡʮʘ-

ʨʠʠ ʚʳʩʦʢʦʪʦʯʥʘʷ ʢʘʤʝʨʘ ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ 

ʩʥʠʤʢʦʚ. ʂʘʯʝʩʪʚʦ ʩʲʸʤʢʠ 4.5 ʤʝʪʨʦʚ ʥʘ ʧʠʢʩʝʣʴ. 

ʕʪʦʪ ʧʨʠʙʦʨ ʦʪʤʝʪʠʪ ʠʩʪʦʯʥʠʢʠ ʤʝʪʘʥʘ, ʦʙʥʘʨʫ-

ʞʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʘʤʠ NOMAD ʠ ACS, ʯʪʦ ʧʦʤʦ-

ʞʝʪ ʚʳʙʨʘʪʴ ʫʯʘʩʪʦʢ, ʥʘ ʢʦʪʦʨʳʡ ʚ 2018 ʛʦʜʫ ʩʦ-

ʚʝʨʰʠʪ ʧʦʩʘʜʢʫ ʤʘʨʩʦʭʦʜ ʧʨʦʛʨʘʤʤʳ ExoMars. 

 

  FREND ï ʜʝʪʝʢʪʦʨ ʥʝʡʪʨʦʥʦʚ. ʆʥ ʫʩʪʘʥʦʚʠʪ 

ʥʘʣʠʯʠʝ ʚʦʜʦʨʦʜʘ ʧʦʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʣʘʥʝʪʳ ʥʘ 

ʛʣʫʙʠʥʝ ʜʦ 1 ʤʝʪʨʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʠʜʝʥʪʠʬʠʮʠʨʦ-

ʚʘʪʴ ʤʝʩʪʘ ʟʘʣʝʛʘʥʠʷ ʚʦʜʥʦʛʦ ʣʴʜʘ ʚʙʣʠʟʠ ʧʦʚʝʨʭ-

ʥʦʩʪʠ. ɼʝʪʝʢʪʦʨʳ ʧʦʟʚʦʣʷʪ ʧʨʦʙʠʪʴʩʷ ʚ 10 ʨʘʟ 

ʛʣʫʙʞʝ ʚʥʫʪʨʴ ʧʣʘʥʝʪʳ, ʯʝʤ ʵʪʦ ʙʳʣʦ ʚʦʟʤʦʞʥʦ 

ʨʘʥʝʝ. ʕʪʦʪ ʘʧʧʘʨʘʪ, ʢʘʢ ʠ ʘʧʧʘʨʘʪ ACS, ʙʳʣ ʪʘʢʞʝ 

ʨʘʟʨʘʙʦʪʘʥ ʨʦʩʩʠʡʩʢʠʤʠ ʫʯʸʥʳʤʠ. 

 

 
   

ʎʝʣʴ ʚʪʦʨʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ExoMars-2016 ʤʦʜʫʣʷ 

çʉʢʠʘʧʘʨʝʣʣʠè ï ʵʪʦ ʦʪʨʘʙʦʪʢʘ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ 

ʩʧʫʩʢʘ ʘʧʧʘʨʘʪʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʘʥʝʪʳ. 

 

  ʉʝʩʪʴ ʥʘ ʄʘʨʩ ï ʟʘʜʘʯʘ ʥʝ ʠʟ ʣʸʛʢʠʭ. ʇʣʦʪʥʦʩʪʴ 

ʘʪʤʦʩʬʝʨʳ ʠ ʥʠʟʢʘʷ ʩʠʣʘ ʧʨʠʪʷʞʝʥʠʷ ʧʣʘʥʝʪʳ ʩʦ-

ʟʜʘʶʪ ʦʩʥʦʚʥʳʝ ʩʣʦʞʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʧʣʦʪʥʦʩʪʠ 

ʚʦʟʜʫʭʘ ʤʘʣʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜʥʠʭ ʣʠʰʴ ʧʘʨʘ-

ʰʶʪʦʚ, ʘ ʥʘʣʠʯʠʝ ʘʪʤʦʩʬʝʨʳ ʟʘʪʨʫʜʥʠʪ ʢʘʢ ʪʦʨʤʦ-

ʞʝʥʠʝ ʜʚʠʛʘʪʝʣʷʤʠ, ʪʘʢ ʠ ʪʦʯʥʦʩʪʴ ʧʦʩʘʜʢʠ. ɺʚʠʜʫ 

ʵʪʦʛʦ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ, ʯʪʦ çʉʢʠʘʧʘʨʝʣʣʠè 

ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʴ ʘʛʨʝʩʩʠʚʥʦʝ ʪʦʨʤʦʞʝʥʠʝ ʪʝʧʣʦ-

ʚʳʤʠ ʱʠʪʘʤʠ, ʘ ʧʦʩʣʝ ʩʤʘʥʝʚʨʠʨʫʝʪ ʥʘ ʧʘʨʘʰʶʪʘʭ 

ʠ ʜʚʠʛʘʪʝʣʷʭ.  
 

  ʇʦʩʘʜʢʘ ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

 

  ʉʥʘʯʘʣʘ, ʥʘ ʚʳʩʦʪʝ ʦʢʦʣʦ 120 ʢʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ 

çʉʢʠʘʧʘʨʝʣʣʠè ʚʦʡʜʸʪ ʚ ʘʪʤʦʩʬʝʨʫ ʧʣʘʥʝʪʳ ʥʘ 

ʩʢʦʨʦʩʪʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 21000 ʢʤ/ʯ. ʆʪ ʧʝʨʝʛʨʝʚʘ 

ʧʦʩʘʜʦʯʥʳʡ ʤʦʜʫʣʴ ʙʫʜʝʪ ʟʘʱʠʱʘʪʴ ʣʦʙʦʚʦʡ ʪʝʧ-

ʣʦʟʘʱʠʪʥʳʡ ʵʢʨʘʥ. ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʧʦ-

ʩʘʜʢʠ ʥʘ ʄʘʨʩʝ ʙʫʜʫʪ ʙʫʰʝʚʘʪʴ ʧʳʣʝʚʳʝ ʙʫʨʠ, ʵʪʦʪ 

ʞʝ ʵʢʨʘʥ ʟʘʱʠʪʠʪ ʤʦʜʫʣʴ ʦʪ ʧʦʜʥʷʪʦʡ ʚ ʘʪʤʦʩʬʝʨʫ 

ʧʳʣʠ. ɼʘʣʝʝ, ʤʝʪʦʜʦʤ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʪʦʨʤʦ-

ʞʝʥʠʷ, ʧʦʩʨʝʜʩʪʚʦʤ ʪʨʝʥʠʷ ʘʧʧʘʨʘʪʘ ʦ ʩʣʦʠ ʘʪʤʦ-

ʩʬʝʨʳ, ʩʢʦʨʦʩʪʴ ʝʛʦ ʙʫʜʝʪ ʩʥʠʞʘʪʴʩʷ. ʊʦʨʤʦʞʝʥʠʝ 

ʙʫʜʝʪ ʜʣʠʪʴʩʷ ʤʝʥʴʰʝ 8 ʤʠʥʫʪ. ɿʘ ʵʪʦ ʚʨʝʤʷ 

çʉʢʠʘʧʘʨʝʣʣʠè ʧʨʝʦʜʦʣʝʝʪ ʦʢʦʣʦ 700 ʢʤ. ʅʘ ʚʳʩʦ-

ʪʝ 11 ʢʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʢʦʨʦʩʪʴ ʜʦʣʞʥʘ ʩʥʠʟʠʪʴ-

ʩʷ ʜʦ 1600-1800 ʢʤ/ʯ. ɺ ʵʪʦʪ ʤʦʤʝʥʪ ʘʧʧʘʨʘʪ ʨʘʩ-

ʢʨʦʝʪ ʧʘʨʘʰʶʪ ʠ ʧʨʦʜʦʣʞʠʪ ʜʘʣʴʥʝʡʰʝʝ ʪʦʨʤʦʞʝ-

ʥʠʝ. ɼʘʣʝʝ, ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʨʝʢʨʘʪʠʪʩʷ ʨʘʩʢʘʯʠʚʘ-

ʥʠʝ ʘʧʧʘʨʘʪʘ ʚ ʘʪʤʦʩʬʝʨʝ, ʦʪ ʥʝʛʦ ʦʪʩʦʝʜʠʥʷʪʩʷ 

ʪʝʧʣʦʟʘʱʠʪʥʳʝ ʵʢʨʘʥʳ ʠ ʩʚʦʶ ʨʘʙʦʪʫ ʥʘʯʥʸʪ ʜʦ-

ʧʣʝʨʦʚʩʢʠʡ ʨʘʜʘʨ, ʢʦʪʦʨʳʡ ʠʟʤʝʨʠʪ ʚʳʩʦʪʫ ʠ ʩʢʦ-

ʨʦʩʪʴ ʩʥʠʞʝʥʠʷ. ʂʦʛʜʘ ʧʨʠ ʧʦʤʦʱʠ ʧʘʨʘʰʶʪʘ ʩʢʦ-

ʨʦʩʪʴ ʩʥʠʟʠʪʩʷ ʜʦ 250 ʢʤ/ʯ, ʯʘʩʪʴ ʟʘʱʠʪʥʦʛʦ ʢʦ-

ʞʫʭʘ ʚʤʝʩʪʝ ʩ ʧʘʨʘʰʶʪʥʦʡ ʩʠʩʪʝʤʦʡ ʙʫʜʝʪ ʩʙʨʦ-

ʰʝʥʘ. ʇʦʩʣʝ ʵʪʦʛʦ çʉʢʠʘʧʘʨʝʣʣʠè ʧʨʦʜʦʣʞʠʪ ʩʥʠ-

ʞʘʪʴʩʷ ʫʞʝ ʥʘ ʪʨʸʭ ʜʚʠʛʘʪʝʣʷʭ, ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ 

ʤʦʥʠʪʦʨʠʥʛʝ ʚʳʩʦʪʳ ʙʦʨʪʦʚʳʤ ʚʳʩʦʪʦʤʝʨʦʤ. ʉʠ-

ʩʪʝʤʘ ʨʘʢʝʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʜʦʣʞʥʘ ʧʦʛʘʩʠʪʴ ʦʩʪʘ-

ʪʦʯʥʫʶ ʩʢʦʨʦʩʪʴ, ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʦʩʘʜʢʫ, ʢʦʪʦʨʘʷ, ʢ 

ʩʣʦʚʫ, ʙʫʜʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʞʸʩʪʢʦʡ. ʆʜʥʘʢʦ, ʣʝʛʢʦ 

ʩʤʠʥʘʶʱʘʷʩʷ ʜʝʪʘʣʴ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʩʥʠʟʫ ʘʧʧʘʨʘ-

ʪʘ, ʜʦʣʞʥʘ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʨʧʫʩʘ, 

ʧʦʛʣʦʪʠʚ ʫʜʘʨʥʫʶ ʥʘʛʨʫʟʢʫ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʥʘ 

ʜʚʫʭʤʝʪʨʦʚʦʡ ʚʳʩʦʪʝ ʘʧʧʘʨʘʪ ʟʘʚʠʩʥʝʪ ʥʘ ʥʝʩʢʦʣʴ-

ʢʦ ʩʝʢʫʥʜ ʠ, ʚʳʢʣʶʯʠʚ ʜʚʠʛʘʪʝʣʠ, ʫʧʘʜʸʪ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʴ. 

 

  ʇʦʩʘʜʢʘ ʜʦʣʞʥʘ ʧʨʦʠʟʦʡʪʠ 19 ʦʢʪʷʙʨʷ 2018 ʛʦʜʘ, 

ʘ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʳʤ ʤʝʩʪʦʤ ʧʨʠʟʝʤʣʝʥʠʷ ʥʘʟʚʘʥʦ 

ʇʣʘʪʦ ʄʝʨʠʜʠʘʥʘ. ʕʪʦ ʤʝʩʪʦ ʚʳʙʨʘʥʦ ʩʦʟʥʘʪʝʣʴʥʦ. 

ɿʜʝʩʴ ʥʘʭʦʜʠʪʩʷ ʨʝʜʢʠʡ ʩʝʨʳʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ 

ʛʝʤʘʪʠʪ. ʋʯʸʥʳʝ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʝʛʦ ʥʘʣʠʯʠʝ ʤʦʞʝʪ 

ʫʢʘʟʳʚʘʪʴ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʞʠʜʢʦʡ ʚʦʜʳ ʥʘ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʧʣʘʥʝʪʳ. ɿʘʤʝʯʘʪʝʣʴʥʳʡ ʨʘʡʦʥ ʜʣʷ ʧʦʠʩʢʦʚ 

ʞʠʟʥʠ, ʥʝ ʧʨʘʚʜʘ ʣʠ? 

 

 
  

 ʀ, ʢʩʪʘʪʠ, ʤʝʩʪʦ ʧʦʩʘʜʢʠ çʉʢʠʘʧʘʨʝʣʣʠè ʙʫʜʝʪ 

ʥʘʭʦʜʠʪʴʩʷ ʚʩʝʛʦ ʚ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʘʭ ʢʠʣʦʤʝʪ-

ʨʘʭ ʦʪ ʤʘʨʩʦʭʦʜʘ çʆʧʧʦʨʪʴʶʥʠʪʠè. 

 

  ʇʦʩʣʝ ʧʨʠʟʝʤʣʝʥʠʷ ʧʣʘʥʠʨʫʝʪʩʷ, ʯʪʦ ʤʦʜʫʣʴ ʧʨʦ-

ʨʘʙʦʪʘʝʪ ʥʘ ʚʩʪʨʦʝʥʥʳʭ ʙʘʪʘʨʝʷʭ ʚʩʝʛʦ ʦʢʦʣʦ ʚʦʩʴ-

ʤʠ ʜʥʝʡ. ɹʳʣʦ ʨʝʰʝʥʦ, ʯʪʦ ʚ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʷʭ 

ʥʝʪ ʥʫʞʜʳ. ɺʦ-ʧʝʨʚʳʭ ï ʧʳʣʝʚʳʝ ʙʫʨʠ ʥʝ ʧʦʟʚʦʣʷʪ 

ʩʦʙʠʨʘʪʴ ʥʫʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʘ ʚʦ-ʚʪʦʨʳʭ ï 

ʵʪʦ ʪʝʩʪʦʚʳʡ ʘʧʧʘʨʘʪ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʳʧʦʣʥʝʥʳ ʢʘʢ ʚʦ ʚʨʝʤʷ ʧʨʠ-

ʟʝʤʣʝʥʠʷ, ʪʘʢ ʠ ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʥʝʛʦ. 

 

  ʂʘʢʠʝ ʞʝ ʟʘʜʘʯʠ, ʧʦʤʠʤʦ ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ ʪʝʩʪʦ-

ʚʦʛʦ ʧʨʠʟʝʤʣʝʥʠʷ, ʙʫʜʝʪ ʝʱʸ ʨʝʰʘʪʴ çʉʢʠʘʧʘʨʝʣ-

ʣʠè? ʀ ʢʘʢʠʝ ʧʨʠʙʦʨʳ ʦʥ ʚ ʩʝʙʷ ʚʢʣʶʯʘʝʪ? 
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  ʀʪʘʢ, ʥʘ ʝʛʦ ʙʦʨʪʫ ʙʫʜʝʪ ʥʘʙʦʨ ʜʘʪʯʠʢʦʚ AMELIA, 

ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʩʣʝʜʠʪʴ ʟʘ ʧʨʦʮʝʩʩʦʤ ʧʦʩʘʜʢʠ ʦʪ 

ʚʭʦʜʘ ʚ ʚʝʨʭʥʠʝ ʩʣʦʠ ʘʪʤʦʩʬʝʨʳ ʜʦ ʩʘʤʦʛʦ ʧʨʠʟʝʤ-

ʣʝʥʠʷ. ʇʨʠʙʦʨ COMARS+ ʙʫʜʝʪ ʠʟʤʝʨʷʪʴ ʜʘʚʣʝʥʠʝ 

ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʪʳʣʴʥʦʡ ʯʘʩʪʠ ʢʘʧʩʫʣʳ ʚʦ ʚʨʝʤʷ 

ʩʧʫʩʢʘ. ʊʝʣʝʢʘʤʝʨʘ DECA ʙʫʜʝʪ ʚʝʩʪʠ ʩʲʸʤʢʫ 

ʩʧʫʩʢʘ çʉʢʠʘʧʘʨʝʣʣʠè ʚʧʣʦʪʴ ʜʦ ʩʘʤʦʡ ʧʦʩʘʜʢʠ, ʘ 

ʫʛʦʣʢʦʚʳʡ ʣʘʟʝʨʥʳʡ ʦʪʨʘʞʘʪʝʣʴ INRRI ʪʦʯʥʦ 

ʦʧʨʝʜʝʣʠʪ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʟʦʥʜʘ.  

 

  ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ çʉʢʠʘʧʘʨʝʣʣʠè ʟʘʜʝʡʩʪʚʫʝʪ ʧʘʢʝʪ 

ʧʨʠʙʦʨʦʚ DREAMS, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʟʘʤʝʨʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʨʝʜʠ ʧʨʠʙʦ-

ʨʦʚ: 

 

  MetWIND ï ʜʘʪʯʠʢ ʚʝʪʨʘ; 

  DREAMS-H ï ʜʘʪʯʠʢ ʚʣʘʞʥʦʩʪʠ; 

  DREAMS-P ï ʜʘʪʯʠʢ ʜʘʚʣʝʥʠʷ; 

  MarsTem ï ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʩʝʥʩʦʨ; 

  SIS ï ʜʘʪʯʠʢ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ; 

  MicroARES ï ʧʨʠʙʦʨ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʵʣʝʢʪʨʠʯʝ-

ʩʢʦʛʦ ʧʦʣʷ. 

 

  ɿʘʢʦʥʯʠʚ ʚʩʝ ʠʟʤʝʨʝʥʠʷ, ʘʧʧʘʨʘʪ ʫʤʦʣʢʥʝʪ ʥʘʚʩʝ-

ʛʜʘ, ʠ ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ ʤʠʩʩʠʠ ʧʨʦʜʦʣʞʠʪʩʷ ʪʦʣʴʢʦ 

ʚ 2018 ʛʦʜʫ. ʏʪʦ ʞʝ, ʜʘʚʘʡʪʝ ʚʢʨʘʪʮʝ ʨʘʩʩʤʦʪʨʠʤ, 

ʯʪʦ ʥʘʩ ʞʜʸʪ ʚ ʙʫʜʫʱʝʤ. 

 

ʇʨʦʛʨʘʤʤʘ ʠ ʮʝʣʠ ExoMars 2018 

 

  ʀʪʘʢ, ʝʩʣʠ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ExoMars 2016 ï ʵʪʦ 

ʧʦʠʩʢʠ ʟʘʣʝʞʝʡ ʤʝʪʘʥʘ ʠ ʚʦʜʳ ʩ ʨʝʛʠʩʪʨʘʮʠʝʡ ʠʭ 

ʥʘ ʢʘʨʪʝ, ʪʦ ʟʘʜʘʯʝʡ ExoMars 2018 ʙʫʜʝʪ ʧʦʜʨʦʙ-

ʥʘʷ ʨʘʟʚʝʜʢʘ ʠ ʠʟʫʯʝʥʠʝ ʵʪʠʭ ʤʝʩʪ. ɼʣʷ ʵʪʦʛʦ ʥʘ               

ʧʣʘʥʝʪʫ ʧʨʠʙʫʜʝʪ ʤʘʨʩʦʭʦʜ, ʢʦʪʦʨʳʡ ʠ ʟʘʡʤʸʪʩʷ 

ʚʩʝʤʠ ʵʪʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. 

 

  ʉʘʤʘ ʚʪʦʨʘʷ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʳ ʟʘʧʣʘʥʠʨʦʚʘʥʘ ʥʘ 

ʘʧʨʝʣʴ-ʤʘʡ 2018 ʛʦʜʘ. ɿʘʧʫʩʢ ʧʨʦʠʟʦʡʜʸʪ ʧʨʠ ʧʦ-

ʤʦʱʠ ʨʘʢʝʪʳ-ʥʦʩʠʪʝʣʷ çʇʨʦʪʦʥ-ʄè, ʘ ʚʳʚʝʜʝʪ ʘʧ-

ʧʘʨʘʪ ʥʘ ʦʪʣʸʪʥʫʶ ʦʨʙʠʪʫ ʚʩʸ ʪʦʪ ʞʝ ʨʘʟʛʦʥʥʳʡ 

ʙʣʦʢ çɹʨʠʟ-ʄè. ʈʘʩʯʝʪʥʦʝ ʚʨʝʤʷ ʧʨʠʙʳʪʠʷ ʢ 

çʢʨʘʩʥʦʡ ʧʣʘʥʝʪʝè ʛʜʝ-ʪʦ ʷʥʚʘʨʴ 2019 ʛʦʜʘ. 

 

  ɽʩʣʠ ʥʠʯʝʛʦ ʥʝ ʠʟʤʝʥʠʪʩʷ, ʪʦ ʚ 2018 ʛʦʜʫ ʧʝʨʝ-

ʣʸʪʥʳʡ ʤʦʜʫʣʴ ʜʦʩʪʘʚʠʪ ʢ ʄʘʨʩʫ ʩʧʫʩʢʘʝʤʳʡ ʘʧ-

ʧʘʨʘʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʜʚʫʭ ʢʦʤʧʦʥʝʥ-

ʪʦʚ: ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʤʘʨʩʦʭʦʜʘ. ʉʧʫʩʢ 

ʙʫʜʝʪ ʧʨʦʚʝʜʸʥ ʫʞʝ ʧʦ ʦʪʨʘʙʦʪʘʥʥʦʡ ʚ 2016 ʛʦʜʫ 

ʧʨʦʛʨʘʤʤʝ. ɺʩʣʝʜ ʟʘ ʪʝʤ, ʢʘʢ ʤʘʨʩʦʭʦʜ ʩʦʡʜʸʪ ʩ 

ʧʦʩʘʜʦʯʥʦʡ ʧʣʘʪʬʦʨʤʳ, ʦʥʘ ʧʨʦʜʦʣʞʠʪ ʩʚʦʶ ʤʠʩ-

ʩʠʶ ʫʞʝ ʢʘʢ ʜʦʣʛʦʞʠʚʫʱʘʷ ʩʪʘʮʠʦʥʘʨʥʘʷ ʧʣʘʪ-

ʬʦʨʤʘ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʤʘʨʩʦʭʦʜ ʙʫʜʝʪ ʚʝʩʪʠ 

ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʢʦʣʦ ʧʦʣʫʛʦʜʘ, ʘ ʧʣʘʪʬʦʨʤʘ 

ʛʦʜ. 
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  ʏʪʦ ʞʝ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʘʤ ʤʘʨʩʦʭʦʜ ʠ ʯʝʤ ʦʥ 

ʧʨʠʤʝʯʘʪʝʣʝʥ? 

 

  ʉʘʤ ʨʦʚʝʨ ʥʘʟʚʘʣʠ çʇʘʩʪʝʨè, ʚ ʯʝʩʪʴ ʬʨʘʥʮʫʟʩʢʦ-

ʛʦ ʤʠʢʨʦʙʠʦʣʦʛʘ ʃʫʠ ʇʘʩʪʝʨʘ. ʆʜʥʘ ʠʟ ʩʘʤʳʭ ʚʥʫ-

ʰʘʶʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʪʦ, ʢʦʥʝʯʥʦ ʞʝ, ʝʛʦ ʚʝʩ ï 

ʮʝʣʳʭ 270 ʢʛ, ʯʪʦ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʥʘ 100 ʢʛ ʙʦʣʴ-

ʰʝ, ʯʝʤ ʚʝʩ ʤʘʨʩʦʭʦʜʦʚ NASA çʉʧʠʨʠʪʘè ʠ çʆʧ-

ʧʦʨʪʴʶʥʠʪʠè. ʇʣʶʩ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʤʘʨʩʦʭʦ-

ʜʦʚ, ʥʘ ʨʦʚʝʨʝ ʙʫʜʝʪ ʫʥʠʢʘʣʴʥʳʡ ʜʚʫʭʤʝʪʨʦʚʳʡ 

ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʳʡ ʙʫʨ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ ʫʯʸ-

ʥʳʝ ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʨʦʥʠʢʥʫʪʴ ʥʘ ʙʝʩʧʨʝʮʝʜʝʥʪʥʫʶ 

ʛʣʫʙʠʥʫ ʧʦʜ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʘʥʝʪʳ. 

 

  ɺ ʢʘʯʝʩʪʚʝ ʦʧʠʩʘʥʠʷ ʭʦʨʦʰʦ ʧʦʜʦʡʜʫʪ ʩʣʦʚʘ ʩʧʝ-

ʮʠʘʣʠʩʪʘ ʤʠʩʩʠʠ ɼʞʦʨʜʞʘ ɺʘʛʦ: 

 

  çʕʪʦ ʧʝʨʚʳʡ ʨʘʟ, ʢʦʛʜʘ ʤʳ ʧʨʦʥʠʢʥʝʤ ʥʘ ʪʘʢʫʶ 

ʛʣʫʙʠʥʫ. ɺʩʝ ʤʠʩʩʠʠ ʜʦ ʵʪʦʛʦ ʧʦʟʚʦʣʷʣʠ ʧʨʦʥʠʢʥʫʪʴ 

ʚ ʧʦʯʚʫ ʚʩʝʛʦ ʥʘ 5 ʩʘʥʪʠʤʝʪʨʦʚ. ʄʳ ʞʝ ʧʦʡʜʸʤ 

ʚʥʠʟ ʥʘ ʜʚʘ ʤʝʪʨʘ! ʀʤʝʥʥʦ ʥʘ ʪʘʢʦʡ ʛʣʫʙʠʥʝ ʫ ʥʘʩ 

ʝʩʪʴ ʰʘʥʩʳ ʦʙʥʘʨʫʞʠʪʴ ʧʨʠʟʥʘʢʠ ʙʳʚʰʝʡ ʞʠʟʥʠ 

ʥʘ ʧʣʘʥʝʪʝè. 

 
  

 ɽʱʸ ʦʜʠʥ ʥʝʦʩʧʦʨʠʤʳʡ ʧʣʶʩ ʤʘʨʩʦʭʦʜʘ çʇʘʩʪʝʨè 

ï ʘʚʪʦʥʦʤʥʘʷ ʩʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠ. ɹʣʘʛʦʜʘʨʷ ʯʝʨʥʦ-

ʙʝʣʳʤ ʢʘʤʝʨʘʤ ʢʦʤʧʴʶʪʝʨ ʙʫʜʝʪ ʚʳʩʪʨʘʠʚʘʪʴ ʢʘʨ-

ʪʫ ʙʣʠʟʣʝʞʘʱʝʛʦ ʨʝʣʴʝʬʘ, ʧʦʩʣʝ ʯʝʛʦ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ ʧʨʦʣʦʞʠʪ ʧʫʩʪʴ ʢ ʟʘʜʘʥʥʳʤ ʩ ɿʝʤʣʠ ʢʦʦʨ-

ʜʠʥʘʪʘʤ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʭʦʪʴ ʠ ʟʘʤʝʜʣʠʪ ʧʝʨʝʤʝʱʝ-

ʥʠʝ çʇʘʩʪʝʨʘè ʥʘ ʤʝʩʪʥʦʩʪʠ, ʟʘʪʦ ʩʵʢʦʥʦʤʠʪ ʚʨʝʤʷ 

ʠ ʜʝʥʴʛʠ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʧʦʪʨʘʯʝʥʳ ʥʘ 

ʧʨʷʤʦʝ ʫʧʨʘʚʣʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʨʩʦʭʦʜ ʩʤʦ-

ʞʝʪ ʧʨʦʭʦʜʠʪʴ ʦʢʦʣʦ ʩʦʪʥʠ ʤʝʪʨʦʚ ʚ ʜʝʥʴ; ʙʝʟʦʧʘʩ-

ʥʦ ʠ ʙʝʟ ʧʦʩʪʦʷʥʥʦʛʦ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴ-

ʩʪʚʘ. 

 

  ʂ ʩʣʦʚʫ, çʇʘʩʪʝʨʫè ʧʨʠʛʦʜʠʪʩʷ ʠ çTrace Gas 

Orbiterè. ʆʥ ʦʙʝʩʧʝʯʠʪ ʤʘʨʩʦʭʦʜ ʪʦʯʥʳʤʠ ʢʘʨʪʘʤʠ 

ʨʝʣʴʝʬʘ ʠ ʩʪʘʥʝʪ ʨʝʪʨʘʥʩʣʷʪʦʨʦʤ ʤʝʞʜʫ ɿʝʤʣʝʡ ʠ 

ʄʘʨʩʦʤ. ʇʣʘʥʠʨʫʝʪʩʷ ʪʘʢʞʝ, ʯʪʦ ʦʨʙʠʪʘʣʴʥʳʡ 

ʩʧʫʪʥʠʢ ʧʝʨʝʜʘʩʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʜʘʥʥʳʭ ʠ ʩʥʠʤʢʦʚ ʧʦʚʝʨʭʥʦʩʪʠ. 

 

  ɺ ʢʘʯʝʩʪʚʝ ʧʦʩʣʝʩʣʦʚʠʷ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ 

ʥʘʫʯʥʳʝ ʟʘʜʘʯʠ ExoMars 2016-2018: 

 

1. ɼʦʣʛʦʚʨʝʤʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʢʣʠʤʘʪʘ ʚ ʤʝʩʪʝ 

ʧʦʩʘʜʢʠ. 

2. ʀʟʫʯʝʥʠʝ ʩʦʩʪʘʚʘ ʘʪʤʦʩʬʝʨʳ ʧʣʘʥʝʪʳ ʩ ʝʸ ʧʦ-

ʚʝʨʭʥʦʩʪʠ. 

3. ʇʦʠʩʢʠ ʚʦʜʳ ʚ ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ. 

4. ɺʟʷʪʠʝ ʦʙʨʘʟʮʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʄʘʨʩʘ ʠ ʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʝ. 

5. ʀʟʫʯʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʪʤʦʩʬʝʨʳ ʩ ʧʦʚʝʨʭ-

ʥʦʩʪʴʶ. 

6. ʉʣʝʞʝʥʠʝ ʟʘ ʨʘʜʠʘʮʠʦʥʥʳʤ ʬʦʥʦʤ ʚ ʤʝʩʪʝ ʧʦ-

ʩʘʜʢʠ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

 

  ʉʝʛʦʜʥʷ ʤʳ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ ʨʘʩʩʤʦʪʨʝʣʠ ʩʦʚʤʝʩʪ-

ʥʳʡ ʨʦʩʩʠʡʩʢʦ-ʝʚʨʦʧʝʡʩʢʠʡ ʢʦʩʤʠʯʝʩʢʠʡ ʧʨʦʝʢʪ 

ʧʦ ʠʟʫʯʝʥʠʶ ʄʘʨʩʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʷ ʫʚʝʨʝʥ, ʥʘʩ ʩ 

ʚʘʤʠ ʞʜʸʪ ʝʱʸ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʨʦʝʢʪʦʚ. 

ʉʥʘʯʘʣʘ ʢʘʢ ʚʩʝʛʜʘ ʚ ʛʦʣʦʚʘʭ ʣʶʜʝʡ ʙʫʜʝʪ ʚʦʟʥʠ-

ʢʘʪʴ ʠʜʝʷ, ʘ ʫʞʝ ʧʦʩʣʝ ï ʨʘʟʤʳʰʣʝʥʠʷ ʥʘ ʪʝʤʫ, ʢʘʢ 

ʞʝ ʝʸ ʨʝʘʣʠʟʦʚʘʪʴ ʠ ʚʦʧʣʦʪʠʪʴ ʚ ʞʠʟʥʴ? ɺʝʜʴ ʚʩʝ 

ʤʳ ʟʥʘʝʤ, ʯʪʦ ʄʘʨʩ ʪʘʠʪ ʚ ʩʝʙʝ ʝʱʸ ʤʥʦʛʦ ʚʩʝʛʦ 

ʫʜʠʚʠʪʝʣʴʥʦʛʦ ʠ ʥʝʦʙʲʷʩʥʠʤʦʛʦ. ʏʝʣʦʚʝʢ ʞʝ, ʧʦ 

ʩʚʦʝʡ ʥʘʪʫʨʝ, ʣʶʙʦʧʳʪʝʥ ʠ ʣʶʙʦʟʥʘʪʝʣʝʥ. ʀ ʵʪʦ 

ʭʦʨʦʰʦ, ʠʙʦ ʪʦʣʴʢʦ ʪʷʛʘ ʢ ʥʝʠʟʚʝʜʘʥʥʦʤʫ ʧʦʤʦʞʝʪ 

ʥʘʤ ʧʦʟʥʘʪʴ ʤʠʨ ʠ ʥʘʡʪʠ ʦʪʚʝʪʳ ʥʘ ʚʩʝ ʪʝ ʚʦʧʨʦʩʳ, 

ʢʦʪʦʨʳʤʠ ʩʝʙʷ ʦʢʨʫʞʠʣʘ ʦʥʘ ï ʪʘʠʥʩʪʚʝʥʥʘʷ ʠ ʟʘ-

ʛʘʜʦʯʥʘʷ çʢʨʘʩʥʘʷ ʧʣʘʥʝʪʘè.  

 

 
  

ʅʦ, ʩʤʦʞʝʤ ʣʠ ʤʳ ʧʨʠ ʧʦʤʦʱʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 

ʩʪʘʥʮʠʡ ʧʦʣʫʯʠʪʴ ʚʩʝ ʠʥʪʝʨʝʩʫʶʱʠʝ ʥʘʩ ʦʪʚʝʪʳ? 

ɺʦʟʤʦʞʥʦ, ʯʪʦʙʳ ʫʟʥʘʪʴ ʵʪʦʪ ʤʠʨ ʣʫʯʰʝ, ʥʘʤ ʧʨʠ-

ʜʸʪʩʷ ʦʪʧʨʘʚʠʪʴʩʷ ʪʫʜʘ ʣʠʯʥʦ? ʉʥʘʨʷʜʠʪʴ ʧʠʣʦʪʠ-

ʨʫʝʤʫʶ ʵʢʩʧʝʜʠʮʠʶ, ʚʳʩʘʜʠʪʴʩʷ ʠ ʧʨʦʡʪʠ ʥʝ ʦʜʥʫ 

ʩʦʪʥʶ ʤʝʪʨʦʚ ʧʦ ʢʘʤʝʥʠʩʪʦʡ ʠ ʧʳʣʴʥʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ? ʉʣʦʚʥʦ ʛʝʨʦʠ ʨʦʤʘʥʦʚ ʧʠʩʘʪʝʣʝʡ-ʬʘʥʪʘʩʪʦʚé 

 

  ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʥʘʤ ʦʩʪʘʸʪʩʷ ʣʠʰʴ ʞʜʘʪʴ ʠ ʚʝ-

ʨʠʪʴ, ʯʪʦ ʥʘ ʥʘʰ ʚʝʢ ʧʨʠʜʸʪʩʷ ʝʱʸ ʤʥʦʛʦ ʚʩʝʛʦ ʠʥ-

ʪʝʨʝʩʥʦʛʦ. ʀ ʢʪʦ ʟʥʘʝʪ, ʙʳʪʴ ʤʦʞʝʪ, ʤʳ ʠ ʜʦʞʠʚʸʤ 

ʜʦ ʪʦʛʦ ʜʥʷ, ʢʦʛʜʘ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʯʝʣʦʚʝʢ, ʩʪʫʧʠʚ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʇʣʘʪʦ ʄʝʨʠʜʠʘʥʘ, ʚʥʦʚʴ ʧʦʚʪʦʨʠʪ ʪʘʢ 

ʭʦʨʦʰʦ ʥʘʤ ʟʥʘʢʦʤʳʝ ʩʣʦʚʘ: çʕʪʦ ʤʘʣʝʥʴʢʠʡ ʰʘʛ 

ʜʣʷ ʯʝʣʦʚʝʢʘ, ʥʦ ʛʠʛʘʥʪʩʢʠʡ ʩʢʘʯʦʢ ʜʣʷ ʚʩʝʛʦ ʯʝʣʦ-

ʚʝʯʝʩʪʚʘéè 

 

 

 

ɸʨʪʸʤ ɾʫʨʘʚʣʸʚ, ʣʶʙʠʪʝʣʴ ʘʩʪʨʦʥʦʤʠʠ,  
ʛ. ɽʥʘʢʠʝʚʦ 
 

ʉʧʝʮʠʘʣʴʥʦ ʜʣʷ ʞʫʨʥʘʣʘ çʅʝʙʦʩʚʦʜè 



40  ˚̆̂̏̒̃̏̅ Τ ψȟ φτυϊ 
 

 
 

 
 

 

 
 

 

 

 

 
 

 

 

ʀʟʙʨʘʥʥʳʝ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʤʝʩʷ-

ʮʘ (ʚʨʝʤʷ ʤʦʩʢʦʚʩʢʦʝ = UT + 3 ʯʘʩʘ )  
 

1 ʘʧʨʝʣʷ - ʥʘʯʘʣʦ ʫʪʨʝʥʥʝʡ ʚʠʜʠʤʦʩʪʠ ʅʝʧʪʫ-

ʥʘ,  

3 ʘʧʨʝʣʷ - ʨʝʢʦʨʜʥʦʝ ʩʙʣʠʞʝʥʠʝ ʷʨʢʠʭ ʩʧʫʪʥʠ-

ʢʦʚ ʖʧʠʪʝʨʘ (ʧʣʘʥʝʪʘ ʚ ʤʘʣʳʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʚʠʜʥʘ ʙʝʟ ʩʧʫʪʥʠʢʦʚ!) ʜʦ ʧʦʣʦʚʠʥʳ ʫʛʣʦʚʦʡ 

ʤʠʥʫʪʳ (!),  

6 ʘʧʨʝʣʷ - ʧʦʢʨʳʪʠʝ ʃʫʥʦʡ (ʌ= 0,02) ɺʝʥʝʨʳ 

(-3,9m) ʧʨʠ ʚʠʜʠʤʦʩʪʠ ʥʘ ʟʘʧʘʜʥʦʡ ʧʦʣʦʚʠʥʝ 

ʈʦʩʩʠʠ (ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ),   

9 ʘʧʨʝʣʷ - ʧʦʢʨʳʪʠʝ ʃʫʥʦʡ (ʌ= 0,04) ʘʩʪʝʨʦ-

ʠʜʘ ɺʝʩʪʘ (+8,3m) ʧʨʠ ʚʠʜʠʤʦʩʪʠ ʚ ʀʥʜʦʥʝʟʠʠ 

ʠ ʘʢʚʘʪʦʨʠʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ,  

10 ʘʧʨʝʣʷ - ʋʨʘʥ ʚ ʩʦʝʜʠʥʝʥʠʠ ʩ ʉʦʣʥʮʝʤ,  

10 ʘʧʨʝʣʷ - ʧʦʢʨʳʪʠʝ ʃʫʥʦʡ (ʌ= 0,16) ʟʚʝʟʜʳ 

ʜʟʝʪʘ 2 ʊʝʣʴʮʘ (+3,4m) ʧʨʠ ʚʠʜʠʤʦʩʪʠ ʥʘ ɽʚ-

ʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ,  

10 ʘʧʨʝʣʷ - ʧʦʢʨʳʪʠʝ ʃʫʥʦʡ (ʌ= 0,16) ʟʚʝʟʜʳ 

ɸʣʴʜʝʙʘʨʘʥ (+0,9m) ʧʨʠ ʚʠʜʠʤʦʩʪʠ ʚ ʉʝʚʝʨʥʦʡ 

ɸʤʝʨʠʢʝ,  

12 ʘʧʨʝʣʷ - ʤʘʢʩʠʤʘʣʴʥʘʷ ʣʠʙʨʘʮʠʷ ʃʫʥʳ ʧʦ 

ʰʠʨʦʪʝ ʠ ʜʦʣʛʦʪʝ,  

17 ʘʧʨʝʣʷ - ʄʘʨʩ ʚ ʩʪʦʷʥʠʠ ʩ ʧʝʨʝʭʦʜʦʤ ʢ ʧʦ-

ʧʷʪʥʦʤʫ ʜʚʠʞʝʥʠʶ, 18 ʘʧʨʝʣʷ - ʚʝʯʝʨʥʷʷ (ʚʦ-

ʩʪʦʯʥʘʷ) ʵʣʦʥʛʘʮʠʷ ʄʝʨʢʫʨʠʷ  (19 ʛʨ.),  

 

 

18 ʘʧʨʝʣʷ - ʄʘʨʩ ʩʙʣʠʞʘʝʪʩʷ ʩ ɸʥʪʘʨʝʩʦʤ ʜʦ 

5 ʛʨʘʜʫʩʦʚ,  

18 ʘʧʨʝʣʷ - ʢʦʤʝʪʘ PANSTARRS (C/2014 S2) 

ʩʙʣʠʞʘʝʪʩʷ ʩʦ ʟʚʝʟʜʦʡ ʙʝʪʘ ɹʦʣʴʰʦʡ ʄʝʜʚʝ-

ʜʠʮʳ ʜʦ ʧʦʣʫʪʦʨʘ ʛʨʘʜʫʩʦʚ,  

20 ʘʧʨʝʣʷ - ʄʘʨʩ ʩʙʣʠʞʘʝʪʩʷ ʩ ʉʘʪʫʨʥʦʤ ʜʦ 7 

ʛʨʘʜʫʩʦʚ,   

20 ʘʧʨʝʣʷ - ʢʦʤʝʪʘ PANSTARRS (C/2013 X1) 

ʧʨʦʭʦʜʠʪ ʧʝʨʠʛʝʣʠʡ 1.314166 ʘ.ʝ.,  

22 ʘʧʨʝʣʷ - ʤʘʢʩʠʤʫʤ ʜʝʡʩʪʚʠʷ ʤʝʪʝʦʨʥʦʛʦ 

ʧʦʪʦʢʘ ʃʠʨʠʜʳ (ZHR= 18),  

23 ʘʧʨʝʣʷ - ɺʝʥʝʨʘ ʧʨʦʭʦʜʠʪ ʚ ʛʨʘʜʫʩʝ ʶʞʥʝʝ 

ʋʨʘʥʘ,  

28 ʘʧʨʝʣʷ - ʄʝʨʢʫʨʠʡ ʚ ʩʪʦʷʥʠʠ ʩ ʧʝʨʝʭʦʜʦʤ ʢ 

ʧʦʧʷʪʥʦʤʫ ʜʚʠʞʝʥʠʶ.  
 

ʆʙʟʦʨʥʦʝ ʧʫʪʝʰʝʩʪʚʠʝ ʧʦ ʟʚʝʟʜʥʦʤʫ ʥʝʙʫ ʘʧʨʝʣʷ 

ʚ ʞʫʨʥʘʣʝ çʅʝʙʦʩʚʦʜè ʟʘ ʘʧʨʝʣʴ 2009 ʛʦʜʘ. 

 

ʉʦʣʥʮʝ ʜʚʠʞʝʪʩʷ ʧʦ ʩʦʟʚʝʟʜʠʶ ʈʳʙ ʜʦ 18 ʘʧʨʝʣʷ, ʘ 

ʟʘʪʝʤ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʟʚʝʟʜʠʝ ʆʚʥʘ. ʉʢʣʦʥʝʥʠʝ ʮʝʥ-

ʪʨʘʣʴʥʦʛʦ ʩʚʝʪʠʣʘ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʪʝʪ, ʜʦʩʪʠʛʘʷ ʧʦ-

ʣʦʞʠʪʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 15 ʛʨʘʜʫʩʦʚ ʢ ʢʦʥʮʫ ʤʝʩʷ-

ʮʘ, ʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʥʷ ʙʳʩʪʨʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʦʪ 13 ʯʘʩʦʚ 07 ʤʠʥʫʪ ʜʦ 15 ʯʘʩʦʚ 23 ʤʠʥʫʪ ʥʘ ʰʠ-

ʨʦʪʝ ʄʦʩʢʚʳ. ʇʦʣʫʜʝʥʥʘʷ ʚʳʩʦʪʘ ʉʦʣʥʮʘ ʟʘ ʤʝʩʷʮ 

ʥʘ ʵʪʦʡ ʰʠʨʦʪʝ ʫʚʝʣʠʯʠʪʩʷ ʩ 38 ʜʦ 49 ʛʨʘʜʫʩʦʚ.  
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ɼʣʠʪʝʣʴʥʳʝ ʩʫʤʝʨʢʠ ʚ ʩʨʝʜʥʠʭ ʠ ʩʝʚʝʨʥʳʭ ʰʠʨʦ-

ʪʘʭ ʦʩʪʘʚʣʷʶʪ ʥʝʤʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʛʣʫʙʦʢʦʛʦ ʪʝʤ-

ʥʦʛʦ ʥʝʙʘ (ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ). ʏʝʤ ʚʳʰʝ ʢ ʩʝʚʝʨʫ, 

ʪʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʦʯʠ ʢʦʨʦʯʝ. ʅʘ ʰʠʨʦʪʝ 

ʄʫʨʤʘʥʩʢʘ, ʥʘʧʨʠʤʝʨ, ʪʝʤʥʦʝ ʥʝʙʦ ʤʦʞʥʦ ʙʫʜʝʪ 

ʥʘʙʣʶʜʘʪʴ ʣʠʰʴ ʚ ʥʘʯʘʣʝ ʘʧʨʝʣʷ, ʘ ʢ ʢʦʥʮʫ ʤʝʩʷʮʘ 

ʟʜʝʩʴ ʥʘʩʪʫʧʷʪ ʙʝʣʳʝ ʥʦʯʠ. ʅʘʙʣʶʜʝʥʠʷ ʧʷʪʝʥ ʠ 

ʜʨʫʛʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʥʝʚʥʦʛʦ ʩʚʝ-

ʪʠʣʘ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʚ ʪʝʣʝʩʢʦʧ ʠʣʠ ʙʠʥʦʢʣʴ ʠ 

ʜʘʞʝ ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ (ʝʩʣʠ ʧʷʪʥʘ ʜʦʩʪʘʪʦʯ-

ʥʦ ʢʨʫʧʥʳʝ). ʅʦ ʥʫʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʚʠʟʫʘʣʴʥʦʝ 

ʠʟʫʯʝʥʠʝ ʉʦʣʥʮʘ ʚ ʪʝʣʝʩʢʦʧ ʠʣʠ ʜʨʫʛʠʝ ʦʧʪʠʯʝ-

ʩʢʠʝ ʧʨʠʙʦʨʳ ʥʫʞʥʦ ʦʙʷʟʘʪʝʣʴʥʦ (!!) ʧʨʦʚʦʜʠʪʴ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʣʥʝʯʥʦʛʦ ʬʠʣʴʪʨʘ (ʨʝʢʦʤʝʥʜʘ-

ʮʠʠ ʧʦ ʥʘʙʣʶʜʝʥʠʶ ʉʦʣʥʮʘ ʠʤʝʶʪʩʷ ʚ ʞʫʨʥʘʣʝ 

çʅʝʙʦʩʚʦʜè). 

 

ʃʫʥʘ ʥʘʯʥʝʪ ʜʚʠʞʝʥʠʝ ʧʦ ʘʧʨʝʣʴʩʢʦʤʫ ʥʝʙʫ ʧʨʠ 

ʬʘʟʝ 0,47 ʚ ʩʦʟʚʝʟʜʠʠ ʉʪʨʝʣʴʮʘ. ʇʨʦʜʦʣʞʠʚ ʧʫʪʴ ʧʦ 

ʵʪʦʤʫ ʩʦʟʚʝʟʜʠʶ, ʣʫʥʥʳʡ ʩʝʨʧ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴ 

ʫʤʝʥʴʰʘʪʴ ʬʘʟʫ, ʥʘʙʣʶʜʘʷʩʴ ʥʠʟʢʦ ʥʘʜ ʛʦʨʠʟʦʥʪʦʤ 

ʥʘ ʫʪʨʝʥʥʝʤ ʥʝʙʝ. 2 ʘʧʨʝʣʷ ʥʦʯʥʦʝ ʩʚʝʪʠʣʦ ʧʝʨʝʡ-

ʜʝʪ ʚ ʩʦʟʚʝʟʜʠʝ ʂʦʟʝʨʦʛʘ ʠ, ʥʘʨʘʱʠʚʘʷ ʤʘʢʩʠʤʘʣʴ-

ʥʫʶ ʚʳʩʦʪʫ ʥʘʜ ʛʦʨʠʟʦʥʪʦʤ, ʫʩʪʨʝʤʠʪʩʷ ʢ ʩʦʟʚʝʟ-

ʜʠʁ ɺʦʜʦʣʝʷ, ʚ ʢʦʪʦʨʦʝ ʚʦʡʜʝʪ ʪʦʥʢʠʤ ʩʝʨʧʦʤ 4 

ʘʧʨʝʣʷ, ʫʤʝʥʴʰʠʚ ʬʘʟʫ ʜʦ 0,15. 5 ʘʧʨʝʣʷ ʃʫʥʘ 

ʧʨʦʡʜʝʪ ʩʝʚʝʨʥʝʝ ʅʝʧʪʫʥʘ, ʘ ʟʘʪʝʤ ʧʨʦʜʦʣʞʠʪ ʧʫʪʴ 

ʢ ʛʨʘʥʠʮʝ ʩ ʩʦʟʚʝʟʜʠʝʤ ʈʳʙ, ʢʦʪʦʨʫʶ ʧʝʨʝʩʝʯʝʪ 5 

ʘʧʨʝʣʷ ʧʨʠ ʬʘʟʝ 0,05. ɺ ʵʪʦʤ ʩʦʟʚʝʟʜʠʠ 6 ʘʧʨʝʣʷ 

ʧʨʦʠʟʦʡʜʝʪ ʧʦʢʨʳʪʠʝ ʃʫʥʦʡ ɺʝʥʝʨʳ, ʘ 7 ʘʧʨʝʣʷ 

ʥʘʩʪʫʧʠʪ ʥʦʚʦʣʫʥʠʝ. ɺʳʡʜʷ ʥʘ ʚʝʯʝʨʥʝʝ ʥʝʙʦ, ʪʦʥ-

ʢʠʡ ʩʝʨʧ ʩʙʣʠʟʠʪʩʷ ʩ ʋʨʘʥʦʤ, ʘ 8 ʘʧʨʝʣʷ ʧʝʨʝʡʜʝʪ ʚ 

ʩʦʟʚʝʟʜʠʝ ʆʚʥʘ, ʧʨʦʡʜʷ ʶʞʥʝʝ ʄʝʨʢʫʨʠʷ ʧʨʠ ʬʘʟʝ 

0,05. ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʤʦʣʦʜʦʡ ʤʝʩʷʮ ʚʦʡʜʝʪ ʚ 

ʩʦʟʚʝʟʜʠʝ ʊʝʣʴʮʘ ʠ 10 ʘʧʨʝʣʷ ʟʜʝʩʴ ʧʨʦʠʟʦʡʜʝʪ 

ʦʯʝʨʝʜʥʦʝ ʧʦʢʨʳʪʠʝ ʃʫʥʦʡ (ʌ= 0,17) ʟʚʝʟʜʳ ɸʣʴ-

ʜʝʙʘʨʘʥ, ʚʠʜʠʤʦʝ ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ. ʅʘʙʣʶʜʘ-

ʷʩʴ ʚʳʩʦʢʦ ʥʘ ʚʝʯʝʨʥʝʤ ʥʝʙʝ, ʨʘʩʪʫʱʠʡ ʩʝʨʧ 12 

ʘʧʨʝʣʷ ʧʦʩʝʪʠʪ ʩʦʟʚʝʟʜʠʝ ʆʨʠʦʥʘ, ʘ ʟʘʪʝʤ ʧʝʨʝʡʜʝʪ 

ʚ ʩʦʟʚʝʟʜʠʝ ɹʣʠʟʥʝʮʦʚ, ʛʜʝ ʟʘʜʝʨʞʠʪʩʷ ʜʦ 14 ʘʧʨʝ-

ʣʷ, ʢʦʛʜʘ ʧʨʠʤʝʪ ʬʘʟʫ ʧʝʨʚʦʡ ʯʝʪʚʝʨʪʠ. ʉʦʚʝʨʰʠʚ 

ʧʫʪʝʰʝʩʪʚʠʝ ʧʦ ʩʦʟʚʝʟʜʠʶ ʈʘʢʘ 14 ʠ 15 ʘʧʨʝʣʷ, ʠ 

ʫʚʝʣʠʯʠʚʘʷ ʬʘʟʫ, ʃʫʥʘ ʧʝʨʝʡʜʝʪ ʚ ʩʦʟʚʝʟʜʠʝ ʃʴʚʘ, 

ʥʘʙʣʶʜʘʷʩʴ ʥʘ ʚʝʯʝʨʥʝʤ ʠ ʥʦʯʥʦʤ ʥʝʙʝ. ɺ ʩʦʟʚʝʟ-

ʜʠʠ ʃʴʚʘ ʥʦʯʥʦʝ ʩʚʝʪʠʣʦ ʩʙʣʠʟʠʪʩʷ ʩ ʖʧʠʪʝʨʦʤ 18 

ʘʧʨʝʣʷ ʧʨʠ ʬʘʟʝ 0,85, ʘ 19 ʘʧʨʝʣʷ ʧʝʨʝʡʜʝʪ ʚ ʩʦ-

ʟʚʝʟʜʠʝ ɼʝʚʳ, ʫʚʝʣʠʯʠʚ ʬʘʟʫ ʜʦ 0,9. ʉʦʚʝʨʰʠʚ 

ʪʨʝʭʜʥʝʚʥʦʝ ʧʫʪʝʰʝʩʪʚʠʝ ʧʦ ʵʪʦʤʫ ʩʦʟʚʝʟʜʠʶ, ʃʫ-

ʥʘ 22 ʘʧʨʝʣʷ ʧʨʠʤʝʪ ʟʜʝʩʴ ʬʘʟʫ ʧʦʣʥʦʣʫʥʠʷ, ʘ ʟʘ-

ʪʝʤ ʧʝʨʝʩʝʯʝʪ ʛʨʘʥʠʮʫ ʩʦʟʚʝʟʜʠʷ ɺʝʩʦʚ, ʷʨʢʦ ʦʩʚʝ-

ʱʘʷ ʧʦʣʫʥʦʯʥʦʝ ʥʝʙʦ. ʇʨʦʡʜʷ ʧʦ ʩʦʟʚʝʟʜʠʶ ɺʝʩʦʚ 

23 ʠ 24 ʘʧʨʝʣʷ, ʷʨʢʠʡ ʣʫʥʥʳʡ ʜʠʩʢ ʧʦʩʝʪʠʪ ʩʦʟʚʝʟ-

ʜʠʝ ʉʢʦʨʧʠʦʥʘ, ʘ ʟʘʪʝʤ ʧʝʨʝʡʜʝʪ ʚ ʩʦʟʚʝʟʜʠʝ ɿʤʝ-

ʝʥʦʩʮʘ. ɿʜʝʩʴ ʃʫʥʘ ʧʨʦʡʜʝʪ ʩʝʚʝʨʥʝʝ ʄʘʨʩʘ ʠ ʉʘ-

ʪʫʨʥʘ 25 ʘʧʨʝʣʷ ʧʨʠ ʬʘʟʝ ʦʢʦʣʦ 0,9. ɼʘʣʴʥʝʡʰʠʡ 

ʧʫʪʴ ʥʘʰʝʡ ʥʝʙʝʩʥʦʡ ʩʦʩʝʜʢʠ (ʩ 26 ʘʧʨʝʣʷ) ʙʫʜʝʪ 

ʣʝʞʘʪʴ ʧʦ ʩʦʟʚʝʟʜʠʶ ʉʪʨʝʣʴʮʘ, ʢʦʪʦʨʦʝ ʣʫʥʥʳʡ 

ʦʚʘʣ ʧʝʨʝʩʝʯʝʪ ʟʘ ʜʚʘ ʩ ʧʦʣʦʚʠʥʦʡ ʜʥʷ, ʥʘʙʣʶʜʘʷʩʴ 

ʥʠʟʢʦ ʥʘʜ ʛʦʨʠʟʦʥʪʦʤ ʚ ʥʦʯʥʦʝ ʠ ʫʪʨʝʥʥʝʝ ʚʨʝʤʷ. 

29 ʘʧʨʝʣʷ ʃʫʥʘ ʧʝʨʝʡʜʝʪ ʚ ʩʦʟʚʝʟʜʠʝ ʂʦʟʝʨʦʛʘ, ʘ 30 

ʘʧʨʝʣʷ ʧʨʠʤʝʪ ʟʜʝʩʴ ʬʘʟʫ ʧʦʩʣʝʜʥʝʡ ʯʝʪʚʝʨʪʠ ʠ 

ʟʘʢʦʥʯʠʪ ʩʚʦʡ ʧʫʪʴ ʧʦ ʘʧʨʝʣʴʩʢʦʤʫ ʥʝʙʫ.  

 

ɹʦʣʴʠhʝ ʧʣʘʥʝʪʳ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. ʄʝʨʢʫ-

ʨʠʡ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʉʦʣʥʮʝʤ 

ʧʦ ʩʦʟʚʝʟʜʠʶ ʈʳʙ ʜʦ 5 ʘʧʨʝʣʷ, ʧʝʨʝʭʦʜʷ ʟʘʪʝʤ ʚ 

ʩʦʟʚʝʟʜʠʝ ʆʚʥʘ. ʄʝʨʢʫʨʠʡ ʚʠʜʝʥ ʥʘ ʚʝʯʝʨʥʝʤ ʥʝʙʝ 

ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʣʦʥʛʘʮʠʠ 20 ʛʨʘʜʫʩʦʚ 18 ʘʧʨʝ-

ʣʷ. ʅʘʡʪʠ ʝʛʦ ʤʦʞʥʦ ʙʫʜʝʪ ʫ ʟʘʧʘʜʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚ 

ʚʠʜʝ ʜʦʩʪʘʪʦʯʥʦ ʷʨʢʦʡ ʟʚʝʟʜʳ ʩ ʙʣʝʩʢʦʤ ʦʢʦʣʦ 0m. 

ɺ ʪʝʣʝʩʢʦʧ ʚ ʧʝʨʠʦʜ ʚʠʜʠʤʦʩʪʠ ʤʦʞʥʦ ʙʫʜʝʪ 

ʥʘʙʣʶʜʘʪʴ ʢʨʦʭʦʪʥʳʡ ʜʠʩʢ, ʚʠʜʠʤʳʝ ʨʘʟʤʝʨʳ ʢʦ-

ʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 5ò, ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʚʨʘ-

ʱʘʶʱʠʡʩʷ ʚ ʧʦʣʫʜʠʩʢ, ʘ ʟʘʪʝʤ ʚ ʩʝʨʧ ʩ ʤʘʢʩʠʤʘʣʴ-

ʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʙʦʣʝʝ 10 ʫʛʣʦʚʳʭ ʩʝʢʫʥʜ. ʃʫʯʰʠʡ 

ʧʝʨʠʦʜ ʚʝʯʝʨʥʝʡ ʚʠʜʠʤʦʩʪʠ ʧʨʠʜʝʪʩʷ ʥʘ ʩʝʨʝʜʠʥʫ 

ʤʝʩʷʮʘ, ʢʦʛʜʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʠʜʠʤʦʩʪʠ ʙʳʩʪ-

ʨʦʡ ʧʣʘʥʝʪʳ ʧʨʝʚʳʩʠʪ 1 ʯʘʩ.  

 

ɺʝʥʝʨʘ ʜʚʠʞʝʪʩʷ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʉʦʣʥʮʝʤ 

ʧʦ ʩʦʟʚʝʟʜʠʶ ɺʦʜʦʣʝʷ, ʚ ʧʝʨʚʳʡ ʜʝʥʴ ʤʝʩʷʮʘ ʧʝʨʝ-

ʭʦʜʷ ʚ ʩʦʟʚʝʟʜʠʝ ʈʳʙ, ʛʜʝ ʧʨʦʚʝʜʝʪ ʚʝʩʴ ʦʧʠʩʳʚʘʝ-

ʤʳʡ ʧʝʨʠʦʜ. ʋʪʨʝʥʥʷʷ ʚʠʜʠʤʦʩʪʴ ʧʣʘʥʝʪʳ ʟʘʢʦʥ-

ʯʠʣʘʩʴ, ʠ ʦʥʘ ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʩʚʦʝʤʫ 

ʩʦʝʜʠʥʝʥʠʶ ʩ ʉʦʣʥʮʝʤ, ʢʦʪʦʨʦʝ ʧʨʦʠʟʦʡʜʝʪ 6 

ʠʶʥʷ. ʋʛʣʦʚʦʝ ʫʜʘʣʝʥʠʝ ʢ ʟʘʧʘʜʫ ʦʪ ʉʦʣʥʮʘ ʟʘ ʤʝ-

ʩʷʮ ʫʤʝʥʴʰʠʪʩʷ ʦʪ 18 ʜʦ 10 ʛʨʘʜʫʩʦʚ. ɺʠʜʠʤʳʡ 

ʜʠʘʤʝʪʨ ɺʝʥʝʨʳ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10ò, ʘ ʬʘʟʘ ʧʨʠ-

ʙʣʠʞʘʝʪʩʷ ʢ 1 ʧʨʠ ʙʣʝʩʢʝ ʦʢʦʣʦ -3,9m. 6 ʘʧʨʝʣʷ 

ʧʨʦʠʟʦʡʜʝʪ ʧʦʢʨʳʪʠʝ ɺʝʥʝʨʳ ʃʫʥʦʡ ʧʨʠ ʜʥʝʚʥʦʡ 

ʚʠʜʠʤʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. ɺ ʪʝʣʝʩʢʦʧ ʤʦʞ-

ʥʦ ʥʘʙʣʶʜʘʪʴ ʙʝʣʳʡ ʜʠʩʢ ʙʝʟ ʜʝʪʘʣʝʡ. ʆʙʨʘʟʦʚʘʥʠʷ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɺʝʥʝʨʳ (ʚ ʦʙʣʘʯʥʦʤ ʧʦʢʨʦʚʝ) ʤʦʞ-

ʥʦ ʟʘʧʝʯʘʪʣʝʪʴ, ʧʨʠʤʝʥʷʷ ʨʘʟʣʠʯʥʳʝ ʩʚʝʪʦʬʠʣʴʪʨʳ.  

 

ʄʘʨʩ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʉʦʣʥ-

ʮʝʤ ʧʦ ʩʦʟʚʝʟʜʠʶ ʉʢʦʨʧʠʦʥʘ, 3 ʘʧʨʝʣʷ ʧʝʨʝʭʦʜʷ ʚ 

ʩʦʟʚʝʟʜʠʝ ɿʤʝʝʥʦʩʮʘ, ʘ 17 ʘʧʨʝʣʷ ʤʝʥʷʷ ʜʚʠʞʝʥʠʝ 

ʥʘ ʧʦʧʷʪʥʦʝ. ʇʣʘʥʝʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʥʦʯʠ ʥʘʜ ʚʦʩʪʦʯʥʳʤ ʠ ʶʞʥʳʤ ʛʦʨʠʟʦʥʪʦʤ. ɹʣʝʩʢ 

ʧʣʘʥʝʪʳ ʚʦʟʨʘʩʪʘʝʪ ʦʪ -0,5m ʜʦ -1,4m, ʘ ʚʠʜʠʤʳʡ 

ʜʠʘʤʝʪʨ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ 11,7ò ʜʦ 16,0ò. ɺ ʪʝʣʝ-

ʩʢʦʧ ʚʠʜʝʥ ʜʠʩʢ, ʜʝʪʘʣʠ ʥʘ ʢʦʪʦʨʦʤ ʚʠʟʫʘʣʴʥʦ 

ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʚ ʠʥʩʪʨʫʤʝʥʪ ʩ ʜʠʘʤʝʪʨʦʤ ʦʙʲ-

ʝʢʪʠʚʘ ʦʪ 60 ʤʤ, ʠ, ʢʨʦʤʝ ʵʪʦʛʦ, ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʤ 

ʩʧʦʩʦʙʦʤ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʦʡ ʥʘ ʢʦʤʧʴʶ-

ʪʝʨʝ.  

 

ʖʧʠʪʝʨ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦʧʷʪʥʦ ʧʦ ʩʦʟʚʝʟʜʠʶ ʃʴʚʘ. 

ɻʘʟʦʚʳʡ ʛʠʛʘʥʪ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʯʪʠ ʚʩʶ ʥʦʯʴ. ʋʛ-

ʣʦʚʦʡ ʜʠʘʤʝʪʨ ʩʘʤʦʡ ʙʦʣʴʰʦʡ ʧʣʘʥʝʪʳ ʉʦʣʥʝʯʥʦʡ 

ʩʠʩʪʝʤʳ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪ 43,7ò ʜʦ 40,9ò ʧʨʠ ʙʣʝʩʢʝ, 

ʩʥʠʞʘʶʱʝʤʩʷ ʦʪ -2,4m ʜʦ -2,1m. ɼʠʩʢ ʧʣʘʥʝʪʳ 

ʨʘʟʣʠʯʠʤ ʜʘʞʝ ʚ ʙʠʥʦʢʣʴ, ʘ ʚ ʥʝʙʦʣʴʰʦʡ ʪʝʣʝʩʢʦʧ 
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ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʭʦʨʦʰʦ ʚʠʜʥʳ ʧʦʣʦʩʳ ʠ ʜʨʫʛʠʝ 

ʜʝʪʘʣʠ. ʏʝʪʳʨʝ ʙʦʣʴʰʠʭ ʩʧʫʪʥʠʢʘ ʚʠʜʥʳ ʫʞʝ ʚ 

ʙʠʥʦʢʣʴ, ʘ ʚ ʪʝʣʝʩʢʦʧ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʪʝʥʠ ʦʪ 

ʩʧʫʪʥʠʢʦʚ ʥʘ ʜʠʩʢʝ ʧʣʘʥʝʪʳ. ʉʚʝʜʝʥʠʷ ʦ ʢʦʥʬʠʛʫ-

ʨʘʮʠʷʭ ʩʧʫʪʥʠʢʦʚ - ʚ ʜʘʥʥʦʤ ʂʅ.  

 

ʉʘʪʫʨʥ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩ 

ʉʦʣʥʮʝʤ ʧʦ ʩʦʟʚʝʟʜʠʶ ɿʤʝʝʥʦʩʮʘ, ʠʤʝʷ ʧʦʧʷʪʥʦʝ 

ʜʚʠʞʝʥʠʝ. ʅʘʙʣʶʜʘʪʴ ʦʢʦʣʴʮʦʚʘʥʥʫʶ ʧʣʘʥʝʪʫ 

ʤʦʞʥʦ ʥʘ ʥʦʯʥʦʤ ʠ ʫʪʨʝʥʥʝʤ ʥʝʙʝ ʫ ʚʦʩʪʦʯʥʦʛʦ ʠ 

ʶʞʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʚʠʜʠʤʦ-

ʩʪʠ ʙʦʣʝʝ ʯʝʪʳʨʝʭ ʯʘʩʦʚ. ɹʣʝʩʢ ʧʣʘʥʝʪʳ ʧʨʠʜʝʨʞʠ-

ʚʘʝʪʩʷ ʟʥʘʯʝʥʠʷ +0,3m ʧʨʠ ʚʠʜʠʤʦʤ ʜʠʘʤʝʪʨʝ, ʚʦʟ-

ʨʘʩʪʘʶʱʝʤ ʦʪ 17,5ò ʜʦ 18,1ò. ɺ ʥʝʙʦʣʴʰʦʡ ʪʝʣʝ-

ʩʢʦʧ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʢʦʣʴʮʦ ʠ ʩʧʫʪʥʠʢ ʊʠʪʘʥ, ʘ 

ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʥʘʠʙʦʣʝʝ ʷʨʢʠʝ ʩʧʫʪʥʠʢʠ. 

ɺʠʜʠʤʳʝ ʨʘʟʤʝʨʳ ʢʦʣʴʮʘ ʧʣʘʥʝʪʳ ʩʦʩʪʘʚʣʷʶʪ ʚ 

ʩʨʝʜʥʝʤ 40ʭ16ò ʧʨʠ ʥʘʢʣʦʥʝ ʢ ʥʘʙʣʶʜʘʪʝʣʶ 25 

ʛʨʘʜʫʩʦʚ.  

 

ʋʨʘʥ (6,0m, 3,4ò) ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝ-

ʥʠʠ ʩ ʉʦʣʥʮʝʤ ʧʦ ʩʦʟʚʝʟʜʠʶ ʈʳʙ (ʙʣʠʟ ʟʚʝʟʜʳ ʵʧ-

ʩʠʣʦʥ Psc ʩ ʙʣʝʩʢʦʤ 4,2m). ʇʣʘʥʝʪʘ ʥʝ ʚʠʜʥʘ, ʘ ʥʘ 

ʫʪʨʝʥʥʝʤ ʥʝʙʝ ʧʦʷʚʠʪʩʷ ʣʠʰʴ ʚ ʤʘʝ. ʋʨʘʥ, ʚʨʘʱʘ-

ʶʱʠʡʩʷ çʥʘ ʙʦʢʫè, ʚ ʧʝʨʠʦʜʳ ʚʠʜʠʤʦʩʪʠ, ʣʝʛʢʦ 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʙʠʥʦʢʣʷ ʠ ʧʦʠʩʢʦʚʳʭ 

ʢʘʨʪ, ʘ ʨʘʟʛʣʷʜʝʪʴ ʜʠʩʢ ʋʨʘʥʘ ʧʦʤʦʞʝʪ ʪʝʣʝʩʢʦʧ ʦʪ 

80 ʤʤ ʚ ʜʠʘʤʝʪʨʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʙʦʣʝʝ 80 ʢʨʘʪ ʠ 

ʧʨʦʟʨʘʯʥʦʝ ʥʝʙʦ. ʅʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ ʧʣʘʥʝʪʫ 

ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚ ʧʝʨʠʦʜʳ ʥʦʚʦʣʫʥʠʡ ʥʘ ʪʝʤʥʦʤ 

ʯʠʩʪʦʤ ʥʝʙʝ, ʥʦ ʪʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʠʪʩʷ 

ʪʦʣʴʢʦ ʦʩʝʥʴʶ ʠ ʟʠʤʦʡ. ʉʧʫʪʥʠʢʠ ʋʨʘʥʘ ʠʤʝʶʪ 

ʙʣʝʩʢ ʩʣʘʙʝʝ 13m.  

 

ʅʝʧʪʫʥ (8,0m, 2,3ò) ʜʚʠʞʝʪʩʷ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʩ ʉʦʣʥʮʝʤ ʧʦ ʩʦʟʚʝʟʜʠʶ ɺʦʜʦʣʝʷ ʙʣʠʟ ʟʚʝʟʜʳ 

ʣʷʤʙʜʘ Aqr (3,7m). ʇʣʘʥʝʪʘ ʧʦʷʚʠʪʩʷ ʥʘ ʫʪʨʝʥʥʝʤ 

ʥʝʙʝ ʩʨʝʜʥʠʭ ʰʠʨʦʪ ʚ ʥʘʯʘʣʝ ʤʝʩʷʮʘ, ʘ ʢ ʢʦʥʮʫ 

ʦʧʠʩʳʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʠʜʠ-

ʤʦʩʪʠ ʚʦʟʨʘʩʪʝʪ ʜʦ ʧʦʣʫʯʘʩʘ. ɺ ʧʝʨʠʦʜ ʚʠʜʠʤʦʩʪʠ 

ʜʣʷ ʝʛʦ ʧʦʠʩʢʦʚ ʧʦʥʘʜʦʙʠʪʩʷ ʙʠʥʦʢʣʴ ʠ ʟʚʝʟʜʥʳʝ 

ʢʘʨʪʳ ʚ ʂʅ ʥʘ ʘʧʨʝʣʴ ʠʣʠ ɸʩʪʨʦʥʦʤʠʯʝʩʢʦʤ ʢʘʣʝʥ-

ʜʘʨʝ ʥʘ 2016 ʛʦʜ, ʘ ʜʠʩʢ ʨʘʟʣʠʯʠʤ ʚ ʪʝʣʝʩʢʦʧ ʦʪ 100 

ʤʤ ʚ ʜʠʘʤʝʪʨʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʙʦʣʝʝ 100 ʢʨʘʪ (ʧʨʠ 

ʧʨʦʟʨʘʯʥʦʤ ʥʝʙʝ). ʌʦʪʦʛʨʘʬʠʯʝʩʢʠʤ ʧʫʪʝʤ ʅʝʧʪʫʥ 

ʤʦʞʥʦ ʟʘʧʝʯʘʪʣʝʪʴ ʩʘʤʳʤ ʧʨʦʩʪʳʤ ʬʦʪʦʘʧʧʘʨʘʪʦʤ 

(ʜʘʞʝ ʥʝʧʦʜʚʠʞʥʳʤ) ʩ ʚʳʜʝʨʞʢʦʡ ʩʥʠʤʢʘ 10 ʩʝ-

ʢʫʥʜ ʠ ʙʦʣʝʝ. ʉʧʫʪʥʠʢʠ ʅʝʧʪʫʥʘ ʠʤʝʶʪ ʙʣʝʩʢ ʩʣʘ-

ʙʝʝ 13m.   

 

ʀʟ ʢʦʤʝʪ, ʚʠʜʠʤʳʭ ʚ ʘʧʨʝʣʝ ʩ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ 

ʩʪʨʘʥʳ, ʨʘʩʯʝʪʥʳʡ ʙʣʝʩʢ ʦʢʦʣʦ 11m ʠ ʷʨʯʝ ʙʫʜʫʪ 

ʠʤʝʪʴ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʚʝ ʢʦʤʝʪʳ: Catalina 

(C/2013 US10), ʠ PANSTARRS (C/2014 S2). ʉʘʤʘʷ 

ʥʘʙʣʶʜʘʝʤʘʷ ʢʦʤʝʪʘ Catalina (C/2013 US10) ʤʝʜ-

ʣʝʥʥʦ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʩʦʟʚʝʟʜʠʶ ʇʝʨʩʝʷ. ɹʣʝʩʢ 

ʢʦʤʝʪʳ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ, ʜʦʩʪʠʛʘʷ 11m. 

ʅʝʙʝʩʥʘʷ ʩʪʨʘʥʥʠʮʘ PANSTARRS (C/2014 S2) ʧʝ-

ʨʝʤʝʱʘʝʪʩʷ ʧʦ ʩʦʟʚʝʟʜʠʶ ɹʦʣʴʰʦʡ ʄʝʜʚʝʜʠʮʳ, 

ʩʦʭʨʘʥʷʷ ʙʣʝʩʢ ʥʘ ʫʨʦʚʥʝ 10m. ʇʦʜʨʦʙʥʳʝ ʩʚʝʜʝ-

ʥʠʷ ʦ ʜʨʫʛʠʭ ʢʦʤʝʪʘʭ ʤʝʩʷʮʘ (ʩ ʢʘʨʪʘʤʠ ʠ ʧʨʦʛʥʦ-

ʟʘʤʠ ʙʣʝʩʢʘ) ʠʤʝʶʪʩʷ ʥʘ 

http://aerith.net/comet/weekly/current.html , ʘ ʨʝʟʫʣʴ-

ʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ - ʥʘ http://cometbase.net/ .  

 

ʉʨʝʜʠ ʘʩʪʝʨʦʠʜʦʚ ʩʘʤʳʤʠ ʷʨʢʠʤʠ ʚ ʘʧʨʝʣʝ ʙʫʜʫʪ 

ɺʝʩʪʘ (8,3m) ʠ ʎʝʨʝʨʘ (9,2m). ɺʝʩʪʘ ʜʚʠʞʝʪʩʷ ʧʦ 

ʩʦʟʚʝʟʜʠʶ ʆʚʥʘ ʠ ʊʝʣʴʮʘ, ʘ ʎʝʨʝʨʘ - ʧʦ ʩʦʟʚʝʟʜʠʶ 

ɺʦʜʦʣʝʷ ʠ ʂʠʪʘ. ʆʙʘ ʘʩʪʝʨʦʠʜʘ ʥʘʭʦʜʷʪʩʷ ʙʣʠʟ 

ʉʦʣʥʮʘ, ʠ ʫʩʣʦʚʠʷ ʠʭ ʥʘʙʣʶʜʝʥʠʡ ʜʘʣʝʢʠ ʦʪ ʙʣʘʛʦ-

ʧʨʠʷʪʥʳʭ. ʂʘʨʪʳ ʧʫʪʝʡ ʵʪʠʭ ʠ ʜʨʫʛʠʭ ʘʩʪʝʨʦʠʜʦʚ 

(ʢʦʤʝʪ) ʜʘʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ ʢ ʂʅ (ʬʘʡʣ 

mapkn042016.pdf). ʉʚʝʜʝʥʠʷ ʦ ʧʦʢʨʳʪʠʷʭ ʟʚʝʟʜ 

ʘʩʪʝʨʦʠʜʘʤʠ ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ ʩʘʡʪʝ  

http://asteroidoccultation.com/IndexAll.htm .  

 

ʀʟ ʦʪʥʦʩʠʪʝʣʴʥʦ ʷʨʢʠʭ (ʜʦ 8m ʬʦʪ.) ʜʦʣʛʦʧʝʨʠʦ-

ʜʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ ʟʚʝʟʜ (ʥʘʙʣʶʜʘʝʤʳʭ ʩ ʪʝʨ-

ʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠ ʉʅɻ) ʤʘʢʩʠʤʫʤʘ ʙʣʝʩʢʘ ʚ ʵʪʦʤ 

ʤʝʩʷʮʝ ʧʦ ʜʘʥʥʳʤ AAVSO ʜʦʩʪʠʛʥʫʪ: S ORI (8,4m) 

4 ʘʧʨʝʣʷ, R DEL (8,3m) 5 ʘʧʨʝʣʷ, U ORI (6,3m) 6 

ʘʧʨʝʣʷ, R VUL (8,1m) 6 ʘʧʨʝʣʷ, SS OPH (8,7m) 6 

ʘʧʨʝʣʷ, R PEG (7,8m) 7 ʘʧʨʝʣʷ, T ERI  (8,0m) 8 

ʘʧʨʝʣʷ, U PER  (8,1m) 9 ʘʧʨʝʣʷ, T HER  (8,0m) 11 

ʘʧʨʝʣʷ, X GEM  (8,2m) 14 ʘʧʨʝʣʷ, R BOO (8,5m) 14 

ʘʧʨʝʣʷ, R LMI  (7,1m) 15 ʘʧʨʝʣʷ, R BOO (7,2m) 23 

ʘʧʨʝʣʷ, T AQR (7,7m) 23 ʘʧʨʝʣʷ, W CET  (7,6m) 23 

ʘʧʨʝʣʷ, R AND  (6,9m) 26 ʘʧʨʝʣʷ, SS VIR (6,8m) 29 

ʘʧʨʝʣʷ, RR SGR (6,8m) 29 ʘʧʨʝʣʷ. ɹʦʣʴʰʝ ʩʚʝʜʝ-

ʥʠʡ ʥʘ http://www.aavso.org/  .   

 

ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʤʝʪʝʦʨʥʳʭ ʧʦʪʦʢʦʚ 22 ʘʧʨʝʣʷ ʚ 

6 ʯʘʩʦʚ ʫʪʨʘ ʧʦ ʚʩʝʤʠʨʥʦʤʫ ʚʨʝʤʝʥʠ ʤʘʢʩʠʤʫʤʘ 

ʜʝʡʩʪʚʠʷ ʜʦʩʪʠʛʥʫʪ ʃʠʨʠʜʳ  (ZHR= 18) ʠʟ ʩʦʟʚʝʟ-

ʜʠʷ ʃʠʨʳ. ʃʫʥʘ ʚ ʧʝʨʠʦʜ ʤʘʢʩʠʤʫʤʘ ʵʪʦʛʦ ʧʦʪʦʢʘ 

ʠʤʝʝʪ ʬʘʟʫ ʧʦʣʥʦʣʫʥʠʷ, ʧʦʵʪʦʤʫ ʫʩʣʦʚʠʷ ʥʘʙʣʶʜʝ-

ʥʠʡ ʃʠʨʠʜ ʚ ʵʪʦʤ ʛʦʜʫ ʜʘʣʝʢʠ ʦʪ ʙʣʘʛʦʧʨʠʷʪʥʳʭ. 

ʇʦʜʨʦʙʥʝʝ ʥʘ http://www.imo.net   

 

ɼʨʫʛʠʝ ʩʚʝʜʝʥʠʷ ʦ ʷʚʣʝʥʠʷʭ ʚ ɸʂ_2016.  

  

ʆʧʝʨʘʪʠʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʥʝʙʝʩʥʳʭ ʪʝʣʘʭ ʠ ʷʚ-

ʣʝʥʠʷʭ ʠʤʝʶʪʩʷ, ʥʘʧʨʠʤʝʨ, ʥʘ ɸʩʪʨʦʬʦʨʫʤʝ ʠ ʥʘ 

ʬʦʨʫʤʝ ʉʪʘʨʣʘʙ. 

 

ʗʩʥʦʛʦ ʥʝʙʘ ʠ ʫʩʧʝʰʥʳʭ ʥʘʙʣʶʜʝʥʠʡ!   
   

ʕʬʝʤʝʨʠʜʳ ʧʣʘʥʝʪ, ʢʦʤʝʪ ʠ ʘʩʪʝʨʦʠʜʦʚ, ʘ ʪʘʢʞʝ 

ʢʘʨʪʳ ʚʠʜʠʤʳʭ ʧʫʪʝʡ ʧʦ ʥʝʙʝʩʥʦʡ ʩʬʝʨʝ ʠʤʝʶʪʩʷ ʚ 

ʂʘʣʝʥʜʘʨʝ ʥʘʙʣʶʜʘʪʝʣʷ ˉ 03 ʟʘ 2016 ʛʦʜ.          
 
 
 
 
 
 
 
 

ɸʣʝʢʩʘʥʜʨ ʂʦʟʣʦʚʩʢʠʡ,  
ʨʝʜʘʢʪʦʨ ʠ ʠʟʜʘʪʝʣʴ ʞʫʨʥʘʣʘ çʅʝʙʦʩʚʦʜè 
 

ʈʝʩʫʨʩ ʞʫʨʥʘʣʘ  http://astronet.ru/db/author/11506  
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ʂʘʢ ʦʬʦʨʤʠʪʴ ʧʦʜʧʠʩʢʫ ʥʘ ʙʝʩʧʣʘʪʥʳʡ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ çʅʝʙʦʩʚʦʜè 
ʇʦʜʧʠʩʢʫ ʤʦʞʥʦ ʦʬʦʨʤʠʪʴ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ: ʧʝʯʘʪʥʦʤ (ʧʨʠʥʪʝʨʥʦʤ) ʠ ʵʣʝʢʪʨʦʥʥʦʤ. ʅʘ ʧʝʯʘʪʥʳʡ ʚʘʨʠʘʥʪ 
ʤʦʛʫʪ ʧʦʜʧʠʩʘʪʴʩʷ ʣʶʙʠʪʝʣʠ ʘʩʪʨʦʥʦʤʠʠ, ʫ ʢʦʪʦʨʳʭ ʥʝʪ ʀʥʪʝʨʥʝʪʘ (ʠʣʠ ʠʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʠʪʴ ʞʫʨʥʘʣ) 
ʧʨʠʩʣʘʚ ʦʙʳʯʥʦʝ ʧʦʯʪʦʚʦʝ ʧʠʩʴʤʦ ʥʘ ʘʜʨʝʩ ʨʝʜʘʢʮʠʠ:  461675, ʈʦʩʩʠʷ, ʆʨʝʥʙʫʨʛʩʢʘʷ ʦʙʣʘʩʪʴ, ʉʝ-
ʚʝʨʥʳʡ ʨʘʡʦʥ, ʩ. ʂʘʤʳʰʣʠʥʢʘ, ʂʦʟʣʦʚʩʢʦʤʫ ɸʣʝʢʩʘʥʜʨʫ ʅʠʢʦʣʘʝʚʠʯʫ 
ʅʘ ʵʪʦʪ ʞʝ ʘʜʨʝʩ ʤʦʞʥʦ ʧʨʠʩʳʣʘʪʴ ʨʫʢʦʧʠʩʥʳʝ ʠ ʦʪʧʝʯʘʪʘʥʥʳʝ ʥʘ ʧʨʠʥʪʝʨʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ. 
ʈʫʢʦʧʠʩʠ ʠ ʧʝʯʘʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʝ ʚʦʟʚʨʘʱʘʶʪʩʷ, ʧʦʵʪʦʤʫ ʧʨʠʩʳʣʘʡʪʝ ʢʦʧʠʠ, ʝʩʣʠ ɺʘʤ ʥʫʞʝʥ ʦʨʠʛʠʥʘʣ.  
ʅʘ ʵʣʝʢʪʨʦʥʥʳʡ ʚʘʨʠʘʥʪ ʚ ʬʦʨʤʘʪʝ pdf ʤʦʞʥʦ ʧʦʜʧʠʩʘʪʴʩʷ (ʟʘʧʨʦʩʠʪʴ ʚʩʝ ʧʨʝʜʳʜʫʱʠʝ ʥʦʤʝʨʘ) ʧʦ e-mail  
ʨʝʜʘʢʮʠʠ ʞʫʨʥʘʣʘ nebosvod_journal@mail.ru  ʊʝʤʘ ʩʦʦʙʱʝʥʠʷ - çʇʦʜʧʠʩʢʘ ʥʘ ʞʫʨʥʘʣ çʅʝʙʦʩʚʦʜè.  
ɺʩʝ ʥʦʤʝʨʘ ʤʦʞʥʦ ʩʢʘʯʘʪʴ ʧʦ ʩʩʳʣʢʘʤ ʥʘ 2 ʩʪʨ. ʦʙʣʦʞʢʠ 
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