
1 1 1  

ɺʚʝʜʝʥʠʝ ʚ ʷʜʝʨʥʫʶ ʬʠʟʠʢʫ 
 

ʃʝʢʮʠʷ ˉ14 

 

ʗʜʝʨʥʘʷ ʘʩʪʨʦʬʠʟʠʢʘ 
 

 

 

 

 

 

 

 

 

 

 
 

 

2017 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʷʜʝʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʌʀè 

 

ʀʥʩʪʠʪʫʪ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ 

 

ʃʘʙʦʨʘʪʦʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ 

http://enpl.mephi.ru/  

 

 

ɸ.ʀ.ɹʦʣʦʟʜʳʥʷ 

http://enpl.mephi.ru/


ʃʝʢʮʠʷ ˉ14 

 

ʗʜʝʨʥʘʷ ʘʩʪʨʦʬʠʟʠʢʘ 

 

 

1.   ʄʦʜʝʣʴ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ɺʩʝʣʝʥʥʦʡ 

2.   ʅʫʢʣʝʦʩʠʥʪʝʟ 

3.   ʕʚʦʣʶʮʠʷ ʟʚʸʟʜ 

4.   ʂʦʩʤʠʯʝʩʢʠʝ ʣʫʯʠ 

5.   ʊʸʤʥʘʷ ʤʘʪʝʨʠʷ ʠ ʪʸʤʥʘʷ ʵʥʝʨʛʠʷ 



ɺ 1929 ʛʦʜʫ ʕʜʚʠʥ ʍʘʙʙʣ ʦʙʥʘʨʫʞʠʣ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʢʨʘʩʥʳʤ ʩʤʝʱʝʥʠʝʤ ʛʘʣʘʢʪʠʢ ʠ 

ʨʘʩʩʪʦʷʥʠʝʤ ʜʦ ʥʠʭ (ɿʘʢʦʥ ʍʘʙʙʣʘ): 

                                                                      H0=                                           (1Mʧʢ Ą3.09Ĭ1019 ʢʤ)       

                                                                                                                          1 ʧʢ = 3.26 ʩʚʝʪ.ʛʦʜʘ 

ʯʪʦ ʧʦʜʪʚʝʨʜʠʣʦ ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʴ ɺʩʝʣʝʥʥʦʡ, ʚʚʝʜʸʥʥʫʶ ʌʨʠʜʤʘʥʦʤ 

  

ɺ 1964 ʘʤʝʨʠʢʘʥʩʢʠʝ ʨʘʜʠʦʘʩʪʨʦʥʦʤʳ ɸ. ʇʝʥʟʠʘʩ ʠ ʈ. ɺʠʣʩʦʥ ʦʪʢʨʳʣʠ ʤʠʢʨʦʚʦʣʥʦʚʳʡ 

ʢʦʩʤʠʯʝʩʢʠʡ ʬʦʥ ʵʣʝʢʪʨʦ-ʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʠʟʤʝʨʠʣʠ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʫ (~3 ʂ), ʢʘʢ ʠ 

ʙʳʣʦ ʧʨʝʜʩʢʘʟʘʥʦ ʤʦʜʝʣʴʶ çɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘè (ɻ.ɸ. ɻʘʤʦʚ, 1948). 

 

ɺ 1998 ʛʦʜʫ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʯʪʦ ɺʩʝʣʝʥʥʘʷ  ʫʩʢʦʨʷʝʪ ʨʘʩʰʠʨʝʥʠʝ  

ʟʘ ʩʯʸʪ çʪʸʤʥʦʡ ʵʥʝʨʛʠʠè 3 

1. ʄʦʜʝʣʴ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ɺʩʝʣʝʥʥʦʡ 

ɺʩʝʣʝͥʥʥʘʷ ʌʨʠͥʜʤʘʥʘ  ð ʧʝʨʚʘʷ ʠʟ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʤʦʜʝʣʝʡ 

ɺʩʝʣʝʥʥʦʡ, ʧʨʝʜʣʦʞʝʥʥʘʷ ɸ.ɸ.ʌʨʠʜʤʘʥʦʤ ʚ 1922, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ 

ʦʧʠʩʳʚʘʝʪ ʥʝʩʪʘʮʠʦʥʘʨʥʫʶ ɺʩʝʣʝʥʥʫʶ, ʦʙʣʘʜʘʶʱʫʶ ʢʨʠʚʠʟʥʦʡ. 

  

ʈʝʰʝʥʠʝ ʌʨʠʜʤʘʥʘ ʙʳʣʦ ʚʥʘʯʘʣʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʦʩʧʨʠʥʷʪʦ 

ɸ.ʕʡʥʰʪʝʡʥʦʤ, ʚʧʦʩʣʝʜʩʪʚʠʠ ɸ.ʕ. ʥʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʣ, ʯʪʦ ʥʘʯʘʣʦ 

ʪʝʦʨʠʠ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ɺʩʝʣʝʥʥʦʡ ʧʦʣʦʞʠʣ ɸ. ɸ. ʌʨʠʜʤʘʥ.  

 

ʉʦʚʨʝʤʝʥʥʘʷ ȿCDM ʤʦʜʝʣʴ ʧʦ-ʧʨʝʞʥʝʤʫ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴʶ ʌʨʠʜʤʘʥʘ, 

ʥʦ ʫʞʝ ʩ ʫʯʸʪʦʤ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ ʠ ʪʸʤʥʦʡ ʤʘʪʝʨʠʠ. 

ɸ.ɸ.ʌʨʠʜʤʘʥ,1916 ʛ. 

(1888 ð 1925) 

67.80Ñ0.77 (ʢʤ/ʩ)/Mʧʢ 
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5/19/2017ɹʦʣʦʟʜʳʥʷ 

24.11.2011 
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ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʬʦʥʘ (ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ) ʧʦ ʥʝʙʝʩʥʦʡ ʩʬʝʨʝ 

 

9-ʣʝʪʥʷʷ ʵʢʩʧʦʟʠʮʠʷ ʩʦ ʩʧʫʪʥʠʢʘ WMAP.  ɼʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʢʦʩʤʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ȿCDM ʠ 

ʠʥʬʣʷʮʠʦʥʥʫʶ ʪʝʦʨʠʶ ɺʩʝʣʝʥʥʦʡ: ʚʦʟʨʘʩʪ 13.77 ʤʣʨʜ. ʣʝʪ, ʙʘʨʠʦʥʥʘʷ ʤʘʪʝʨʠʷ ð 4 %, ʪʸʤʥʘʷ ʤʘʪʝʨʠʷ ð 

23 %, ʪʸʤʥʘʷ ʵʥʝʨʛʠʷ ð 73 %.     ʉʦʚʨʝʤʝʥʥʦʝ ʟʥʘʯʝʥʠʝ  ʊ = 2,72548 Ñ 0,00057 ʂ 

 
The signal from our galaxy was subtracted using the multi-frequency data. This image shows a temperature range of Ñ 200 microKelvin.  

http://map.gsfc.nasa.gov/media/121238/index.html  

ɺ 1965 ʛʦʜʫ ʧʨʠ ʥʘʣʘʜʢʝ ʨʘʜʠʦʪʝʣʝʩʢʦʧʘ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥ ʠʟʦʪʨʦʧʥʳʡ çʰʫʤè - ʨʝʣʠʢʪʦʚʦʝ 

ʤʠʢʨʦʚʦʣʥʦʚʦʝ ʠʟʣʫʯʝʥʠʝ, ʧʦ ʩʧʝʢʪʨʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʠʟʣʫʯʝʥʠʶ ʘʙʩʦʣʶʪʥʦ ʯʸʨʥʦʛʦ ʪʝʣʘ ʩʦ ʩʨʝʜʥʝʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ~3ʂ.   ʕʬʬʝʢʪ ʙʳʣ ʧʨʝʜʩʢʘʟʘʥ ɻʝʦʨʛʠʝʤ ɻʘʤʦʚʳʤ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʟʘʢʦʥʘ ʍʘʙʙʣʘ. 

http://map.gsfc.nasa.gov/media/121238/index.html
http://map.gsfc.nasa.gov/media/121238/index.html
http://map.gsfc.nasa.gov/media/121238/index.html
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2.  ʅʫʢʣʝʦʩʠʥʪʝʟ 

http://nuclphys.sinp.msu.ru/spargalka/062.htm  

ʉʫʱʝʩʪʚʫʶʪ ʪʨʠ ʛʣʘʚʥʳʭ ʤʝʭʘʥʠʟʤʘ 

ʥʫʢʣʝʦʩʠʥʪʝʟʘ ʚʦ ɺʩʝʣʝʥʥʦʡ:  

1) ʧʝʨʚʠʯʥʳʡ (ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʡ ʠʣʠ 

ʜʦʟʚʸʟʜʥʳʡ) ʥʫʢʣʝʦʩʠʥʪʝʟ,  

2) ʩʠʥʪʝʟ ʷʜʝʨ ʚ ʟʚʸʟʜʘʭ ʠ ʧʨʠ ʚʟʨʳʚʘʭ 

ʟʚʸʟʜ (ʟʚʸʟʜʥʳʡ),  

3) ʥʫʢʣʝʦʩʠʥʪʝʟ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʦʩʤʠʯʝʩʢʠʭ 

ʣʫʯʝʡ. 

 

ɺ ʛʦʨʷʯʝʤ ʧʨʦʪʦ-ʚʝʱʝʩʪʚʝ ɺʩʝʣʝʥʥʦʡ, 

ʩʦʜʝʨʞʘʚʰʝʤ ʧʨʦʪʦʥʳ ʠ ʥʝʡʪʨʦʥʳ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ å 109 ʂ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ 

ʩʣʠʷʥʠʷ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʣʸʛʢʠʝ 

ʵʣʝʤʝʥʪʳ.  

ʇʨʠ ʧʣʦʪʥʦʩʪʠ ʚʝʱʝʩʪʚʘ  ɟ ~ 10-3 - 10-4 ʛ/ʩʤ3 ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʝʡʪʨʦʥ ʠ ʧʨʦʪʦʥ ʥʝ 

ʧʨʦʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʟʘ ʚʨʝʤʷ ʧʝʨʚʠʯʥʦʛʦ ʥʫʢʣʝʦʩʠʥʪʝʟʘ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 10-4. ʊʘʢ ʢʘʢ ʚ 

ʥʘʯʘʣʝ ʥʘ ʦʜʠʥ ʥʝʡʪʨʦʥ ʧʨʠʭʦʜʠʣʦʩʴ 5 ʧʨʦʪʦʥʦʚ, ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʯʠʩʣʦʤ ʷʜʝʨ 4He ʠ 

p ʜʦʣʞʥʦ ʙʳʪʴ ~ 1/10. ʅʘʙʣʶʜʘʝʤʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʝʡ ʚʦʜʦʨʦʜʘ ʠ 

ʛʝʣʠʷ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʤʠʥʫʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ɺʩʝʣʝʥʥʦʡ. 

http://nuclphys.sinp.msu.ru/spargalka/062.htm
http://nuclphys.sinp.msu.ru/spargalka/062.htm
http://nuclphys.sinp.msu.ru/spargalka/062.htm
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ʇʝʨʚʠʯʥʳʡ ʥʫʢʣʝʦʩʠʥʪʝʟ 
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3.  ʕʚʦʣʶʮʠʷ ʟʚʸʟʜ 

http://nuclphys.sinp.msu.ru/spargalka/038a.htm  http://nuclphys.sinp.msu.ru/spargalka/056a.htm  

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʵʚʦʣʶʮʠʠ ʤʘʩʩʠʚʥʦʡ ʟʚʝʟʜʳ   

(M>25M   ) 

http://nuclphys.sinp.msu.ru/spargalka/038a.htm
http://nuclphys.sinp.msu.ru/spargalka/056a.htm
http://nuclphys.sinp.msu.ru/spargalka/056a.htm
http://nuclphys.sinp.msu.ru/spargalka/056a.htm
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ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚʦ ɺʩʝʣʝʥʥʦʡ ʦʙʨʘʟʦʚʘʣʠʩʴ ʟʚʸʟʜʳ, ʦʩʥʦʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʥʫʢʣʝʦʩʠʥʪʝʟʘ 

ʩʪʘʥʦʚʷʪʩʷ ʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ ʚ ʟʚʸʟʜʘʭ. ʗʜʨʘ ʪʷʞʸʣʳʭ ʵʣʝʤʝʥʪʦʚ (ʚʧʣʦʪʴ ʜʦ ʫʨʘʥʘ) 

ʦʙʨʘʟʫʶʪʩʷ ʚ ʤʘʩʩʠʚʥʳʭ ʟʚʸʟʜʘʭ ʠ ʧʨʠ ʚʟʨʳʚʘʭ ʩʚʝʨʭʥʦʚʳʭ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʟʘʭʚʘʪʘ ʥʝʡʪʨʦʥʦʚ ʙʦʣʝʝ ʣʸʛʢʠʤʠ ʷʜʨʘʤʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ɓ- - ʨʘʩʧʘʜʦʤ. 

 

ʅʝʢʦʪʦʨʳʝ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʠ ʜʘʞʝ ʤʦʣʝʢʫʣʳ ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʩ ʤʝʞʟʚʸʟʜʥʦʡ ʩʨʝʜʦʡ.  

     

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʫʢʣʝʦʩʠʥʪʝʟʘ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʩʦʚʨʝʤʝʥʥʳʡ ʘʪʦʤʘʨʥʳʡ ʩʦʩʪʘʚ ɺʩʝʣʝʥʥʦʡ, 

ʛʜʝ ʙʦʣʴʰʝ ʚʩʝʛʦ ʚʦʜʦʨʦʜʘ (å 91% ʘʪʦʤʦʚ) ʠ ʛʝʣʠʷ (å 8.9%). ʆʩʪʘʣʴʥʳʭ ʘʪʦʤʦʚ < 0.2%. 

ʅʫʢʣʝʦʩʠʥʪʝʟ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ɿʚʸʟʜʥʳʡ  

ʥʫʢʣʝʦʩʠʥʪʝʟ 
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4. ʂʦʩʤʠʯʝʩʢʠʝ ʣʫʯʠ 
ʇʝʨʚʠʯʥʳʝ 
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http://www.astronet.ru/db/msg/1215207/crshower2_nasa_big.jpg.html
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ɸʪʤʦʩʬʝʨʥʳʝ (ʚʪʦʨʠʯʥʳʝ) 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪ 

ʰʠʨʦʢʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʣʠʚʥʷ 

ʐʠʨʦʢʠʡ ʘʪʤʦʩʬʝʨʥʳʡ ʣʠʚʝʥʴ 

> 1 ɻʵɺ 

ɺʝʨʪʠʢʘʣʴʥʳʝ ʧʦʪʦʢʠ ʢʦʩʤʠʯʝʩʢʠʭ 

ʣʫʯʝʡ ʚ ʘʪʤʦʩʬʝʨʝ. 
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http://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwikutLWvPTTAhUJWCwKHSLADzUQjRwIBw&url=http%3A%2F%2Felementy.ru%2Fnauchno-populyarnaya_biblioteka%2F431771%2FKosmicheskie_dozhdi&psig=AFQjCNGZ6mXRYnmUJdbul846NKTF_pObpQ&ust=1495026152282883
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http://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjC6YHLvPTTAhVCiCwKHWgCAC4QjRwIBw&url=http%3A%2F%2Fnuclphys.sinp.msu.ru%2Felp%2Felp09.htm&psig=AFQjCNGZ6mXRYnmUJdbul846NKTF_pObpQ&ust=1495026152282883
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 5.  ʊʸʤʥʘʷ ʤʘʪʝʨʠʷ ʠ ʪʸʤʥʘʷ ʵʥʝʨʛʠʷ 
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ʈʦʪʘʮʠʦʥʥʘʷ ʢʨʠʚʘʷ  

ʪʠʧʠʯʥʦʡ ʩʧʠʨʘʣʴʥʦʡ  

ʛʘʣʘʢʪʠʢʠ 

1933-1970    ʅʘʙʣʶʜʝʥʠʝ çʥʝʜʦʩʪʘʶʱʝʡ ʤʘʩʩʳè ɺʩʝʣʝʥʥʦʡ  
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 ESA NASA Hubble 

ʅʘʙʣʶʜʘʝʤʳʝ ʵʬʬʝʢʪʳ  

 ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʣʠʥʟʠʨʦʚʘʥʠʝ  

 
ʌʨʘʥʮ ʎʚʠʢʢʠ ʚ 1937 ʛʦʜʫ ʧʨʝʜʣʦʞʠʣ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʷʚʣʝʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʣʠʥʟʳ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ 

ʫʜʘʣʸʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ 
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ʊʘʢ ʚʳʛʣʷʜʝʣʘ ʙʳ ʧʨʦʩʪʝʡʰʘʷ ʨʝʰʸʪʢʘ, 

ʥʘʭʦʜʷʱʘʷʩʷ ʟʘ ʤʘʩʩʠʚʥʳʤʠ ʦʙʲʝʢʪʦʤ 
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ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʚʦ ɺʩʝʣʝʥʥʦʡ  
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ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʦʜʝʣʠ 

1. ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʥʴʶʪʦʥʦʚʩʢʘʷ ʜʠʥʘʤʠʢʘ (MOND) 
      ɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʧʦʜʪʚʝʨʞʜʸʥ ʪʦʣʴʢʦ ʜʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʭ ʫʩʢʦʨʝʥʠʡ.                              

MOND ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʫʩʢʦʨʝʥʠʝ ʟʘʚʠʩʠʪ ʥʝʣʠʥʝʡʥʦ ʦʪ ʩʦʟʜʘʶʱʝʡ ʝʛʦ ʤʘʩʩʳ ʜʣʷ ʤʘʣʳʭ ʫʩʢʦʨʝʥʠʡ. 

 

 

 

 

2. ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʝʨʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ 
      ɻʨʘʚʠʪʘʮʠʷ -  ʫʥʠʢʘʣʴʥʳʡ ʪʠʧ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʡ  

ʤʦʞʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʥʘʰʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ  

ʠʟʤʝʨʝʥʠʡ.  

ʕʬʬʝʢʪ ʪʸʤʥʦʡ ʤʘʪʝʨʠʠ -  ʨʝʟʫʣʴʪʘʪ  ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ  

ʚʠʜʠʤʦʡ ʤʘʪʝʨʠʠ ʠʟ ʥʘʰʠʭ ʦʙʳʯʥʳʭ ʠʟʤʝʨʝʥʠʡ ʩ  

ʤʘʩʩʠʚʥʦʡ ʤʘʪʝʨʠʝʡ ʠʟ ʜʨʫʛʠʭ (ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ, ʥʝʚʠʜʠʤʳʭ)  

ʠʟʤʝʨʝʥʠʡ ʯʝʨʝʟ ʛʨʘʚʠʪʘʮʠʶ. 

 

3.  ʊʦʧʦʣʦʛʠʯʝʩʢʠʝ ʜʝʬʝʢʪʳ ʧʨʦʩʪʨʘʥʩʪʚʘ 
ʊʸʤʥʘʷ ʤʘʪʝʨʠʷ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʠʟʥʘʯʘʣʴʥʳʤ  

ʜʝʬʝʢʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ/ʠʣʠ ʪʦʧʦʣʦʛʠʠ ʢʚʘʥʪʦʚʳʭ ʧʦʣʝʡ,  

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʚ ʩʝʙʝ ʵʥʝʨʛʠʶ. 

ʇʨʝʜʧʦʣʦʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʩʣʝʜʦʚʘʥʦ ʠ ʧʨʦʚʝʨʝʥʦ ʩ ʧʦʤʦʱʴʶ ʩʝʪʠ ʢʦʩʤʠʯʝʩʢʠʭ ʟʦʥʜʦʚ, 

ʦʩʥʘʱʸʥʥʳʭ ʪʦʯʥʳʤʠ ʥʝʧʨʝʨʳʚʥʦ ʩʠʥʭʨʦʥʠʟʠʨʫʝʤʳʤʠ ʯʘʩʘʤʠ. ʕʬʬʝʢʪ ʧʨʦʷʚʠʪʩʷ ʢʘʢ 

ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʭʦʜʘ ʵʪʠʭ ʯʘʩʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʠ ʨʘʟʤʝʨʦʚ ʪʘʢʦʛʦ 

ʪʦʧʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʬʝʢʪʘ 

https://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjDhaavt_vTAhXoJZoKHY_tB1MQjRwIBw&url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DT4QuITuTCMs&psig=AFQjCNGkTzCByjQjThcope1Eo3Y6G5m5Uw&ust=1495265262085700
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ʇʦʠʩʢ ʪʝʤʥʦʡ ʭʦʣʦʜʥʦʡ ʤʘʪʝʨʠʠ ʚ ʬʦʨʤʝ 

ʤʘʩʩʠʚʥʳʭ ʩʣʘʙʦʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʯʘʩʪʠʮ 

http://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCNiauozUsMgCFcEHLAodn9cJPg&url=http%3A%2F%2Fwww.hep.ucl.ac.uk%2FdarkMatter%2F&bvm=bv.104615367,d.bGg&psig=AFQjCNErlpQMvLQw--5yvITl2752wQyNKA&ust=1444317430881689
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ʀʟʙʳʪʦʢ ʧʦʟʠʪʨʦʥʦʚ ʧʨʠ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʷʭ ʢʘʢ ʧʨʠʟʥʘʢ ʚʦʟʤʦʞʥʦʡ 

ʘʥʥʠʛʠʣʷʮʠʠ ʠʣʠ ʨʘʩʧʘʜʦʚ ʯʘʩʪʠʮ ʪʸʤʥʦʡ ʤʘʪʝʨʠʠ   (çʘʥʦʤʘʣʴʥʳʡ 

ʵʬʬʝʢʪ ʇɸʄɽʃʓè) 

https://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwict-SOwfvTAhUhKpoKHXViAKkQjRwIBw&url=https%3A%2F%2Flenta.ru%2Farticles%2F2013%2F04%2F05%2Famsresults%2F&psig=AFQjCNEQ6hO5hmtTAcaTuKpVzXYC-2NSYA&ust=1495267664360984
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ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʷʤʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 
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2003-2013    ʕʤʠʩʩʠʦʥʥʳʝ ʜʝʪʝʢʪʦʨʳ ʊʄ 
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http://pandax.physics.sjtu.edu.cn/wp-content/uploads/2012/01/pandax-tpc.png
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XENON100 at Gran Sasso Lab    2005-now 
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Boulby, U.K. site (ôPalmer labõ) 
1100 m, 2.8 km water equiv.  

106 reduction in muon flux  

Cleveland Potash LTD  

CCLRC Rutherford Appleton 

Laboratory  

Imperial College London 

University of Edinburgh 

LIP- Coimbra (Coimbra Univ.) 

ITEP 

ZEPLIN III  
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LUX at Homestake mine (USA) 

 

Homestake Gold Mine 

4850 ft.  



ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʧʦʠʩʢʫ 

ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ 



39  



2015-2025      ʕʢʩʧʝʨʠʤʝʥʪ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ 
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