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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? 
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