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                                             ɻʣʘʚʥʳʝ ʪʝʤʳ ˉ 33:  
 

1) ɼʦʢʣʘʜ ʈʦʩʛʠʜʨʦʤʝʪʘ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʢʣʠʤʘʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʟʘ 2011 ʛ. 

 
 

ʉʨʝʜʥʠʝ ʛʦʜʦʚʳʝ ʘʥʦʤʘʣʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʟʝʤʥʦʛʦ ʚʦʟʜʫʭʘ, 
ʦʩʨʝʜʥʝʥʥʳʝ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʟʘ ʧʝʨʠʦʜ 1936-2011 ʛʛ. 

 

2) ɽʞʝʛʦʜʥʦʝ ʟʘʷʚʣʝʥʠʝ ɺʩʝʤʠʨʥʦʡ ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʆʨʛʘʥʠʟʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ 

ʛʣʦʙʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ 

 

3) çʉʧʫʪʥʠʢʦʚʳʡ ʧʨʦʝʢʪ GOSAT ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚè - ʠʥʪʝʨʚʴʶ ʩ ʟʘʚʝʜʫʶʱʠʤ ʃʘʙʦʨʘʪʦʨʠʝʡ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʎʝʥʪʨʘʣʴʥʦʡ ɸʵʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ 

ʈʦʩʛʠʜʨʦʤʝʪʘ ʢ.ʬ.-ʤ.ʥ. ɸ.ʅ. ʃʫʢʴʷʥʦʚʳʤ 

 

 

ʊʘʢʞʝ ʚ ʚʳʧʫʩʢʝ:  

Å ʉʧʝʮʠʘʣʴʥʳʡ ʜʦʢʣʘʜ ʄʕʀʂ çʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʷʚʣʝʥʠʡ ʠ ʙʝʜʩʪʚʠʡ ʜʣʷ 

ʩʦʜʝʡʩʪʚʠʷ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘè Å ɺʝʨʦʷʪʥʦʩʪʥʳʡ ʧʨʦʛʥʦʟ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʦʩʘʜʢʦʚ ʚ ʈʦʩʩʠʠ ʥʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2012 ʛ. Å ʅʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʦʚ 

ʧʦ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʝ ʚ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ Å ʇʨʠʤʝʨʳ ʚʥʝʜʨʝʥʠʷ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʚ ʄʦʩʢʚʝÅ ʇʨʦʛʥʦʟ ʠʟʤʝʥʝʥʠʡ ʥʘʟʝʤʥʦʡ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʨʘʜʠʘʮʠʠ ʚ XXI ʚʝʢʝ  Å  

ʉʦʟʜʘʥ ʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ ʂʠʪʘʝ  Å ʉʘʡʪ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʝ IRENA 

 Å ʅʦʚʦʩʪʠ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʩʘʡʪʘ ʈʦʩʛʠʜʨʦʤʝʪʘ: www.global-climate-change.ru  

http://meteorf.ru/
http://www.global-climate-change.ru/
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ʋʚʘʞʘʝʤʳʝ ʯʠʪʘʪʝʣʠ! 

 

ʇʝʨʝʜ ɺʘʤʠ 33-ʡ ʚʳʧʫʩʢ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʚ ʈʦʩʛʠʜʨʦʤʝʪʝ ʙʶʣʣʝʪʝʥʷ çʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘè. 

ʎʝʣʴ ʙʶʣʣʝʪʝʥʷ - ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦ ʥʦʚʦʩʪʷʭ ʧʦ ʪʝʤʘʪʠʢʝ ʠʟʤʝʥʝʥʠ ̫

ʢʣʠʤʘʪʘ ʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ.  

ɹʶʣʣʝʪʝʥʴ ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ ʩʘʡʪʝ ʈʦʩʛʠʜʨʦʤʝʪʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ  

435 ʧʦʜʧʠʩʯʠʢʘʤ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʦʪʨʫʜʥʠʢʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ  ʠ ʫʯʝʙʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ ʈʦʩʛʠʜʨʦʤʝʪʘ, ʈɸʅ, ɺʳʩʰʝʡ ʰʢʦʣʳ, ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʥʘʫʯʥʳʭ 

ʠʟʜʘʥʠʡ, ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʜʠʧʣʦʤʘʪʠʯʝʩʢʠʭ ʤʠʩʩʠʡ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ, ʘ ʪʘʢʞʝ 

ʨʘʙʦʪʘʶʱʠʝ ʟʘ ʨʫʙʝʞʦʤ ʨʦʩʩʠʡʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ. ʂʨʦʤʝ ʈʦʩʩʠʠ ʙʶʣʣʝʪʝʥʴ ʥʘʧʨʘʚʣʷʝʪʩʷ 

ʧʦʜʧʠʩʯʠʢʘʤ ʚ ɹʝʣʘʨʫʩʠ, ʂʘʟʘʭʩʪʘʥʝ, ʂʳʨʛʳʟʩʪʘʥʝ, ʄʦʣʜʘʚʠʠ, ʋʟʙʝʢʠʩʪʘʥʝ, ʋʢʨʘʠʥʝ, ʐʚʝʮʠʠ, 

ʐʚʝʡʮʘʨʠʠ, ɻʝʨʤʘʥʠʠ, ʌʠʥʣʷʥʜʠʠ, ʉʐɸ, ʗʧʦʥʠʠ, ɸʚʩʪʨʠʠ, ʀʟʨʘʠʣʝ, ʕʩʪʦʥʠʠ, ʅʦʨʚʝʛʠʠ ʠ ʄʦʥʛʦʣʠʠ.  

ɸʨʭʠʚ ʙʶʣʣʝʪʝʥʝʡ ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʈʦʩʛʠʜʨʦʤʝʪʘ (http://meteorf.ru ʚ 

ʨʘʟʜʝʣʝ çʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷè - çʀʪʦʛʠ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè - çʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʶʣʣʝʪʝʥʴ 

"ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ") ʠ ʢʣʠʤʘʪʠʯʝʩʢʦʤ ʩʘʡʪʝ ʈʦʩʛʠʜʨʦʤʝʪʘ (http://www.global-climate-change.ru) ʚ 

ʨʘʟʜʝʣʝ çɹʶʣʣʝʪʝʥʴ çʀʟʤʝʥʝʥʠʷ ʂʣʠʤʘʪʘè - çɸʨʭʠʚ ɹʶʣʣʝʪʝʥʝʡè.  

ʄʳ ʙʫʜʝʤ ʙʣʘʛʦʜʘʨʥʳ ʟʘ ɺʘʰʠ ʟʘʤʝʯʘʥʠʷ, ʧʨʝʜʣʦʞʝʥʠʷ, ʥʦʚʦʩʪʠ ʦʙ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ 

ʤʦʥʠʪʦʨʠʥʛʝ ʢʣʠʤʘʪʘ ʠ ʧʦʤʦʱʴ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʙʶʣʣʝʪʝʥʷ ʩʨʝʜʠ ɺʘʰʠʭ ʢʦʣʣʝʛ ʠ ʟʥʘʢʦʤʳʭ. 

ʇʠʰʠʪʝ ʥʘʤ ʥʘ ʘʜʨʝʩʘ: meteorf@global-climate-change.ru ʠ meteor@mail.ru  

ɽʩʣʠ ɺʳ ʭʦʪʠʪʝ ʨʝʛʫʣʷʨʥʦ ʧʦʣʫʯʘʪʴ ʙʶʣʣʝʪʝʥʴ, ʧʦʜʧʠʰʠʪʝʩʴ ʥʘ ʨʘʩʩʳʣʢʫ ʙʶʣʣʝʪʝʥʷ ʥʘ 

ʩʘʡʪʝ: www.global-climate-change.ru .  

 

 

 

                                   ʉʦʩʪʘʚʠʪʝʣʴ ʙʶʣʣʝʪʝʥʷ çʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘè - 

ʋʧʨʘʚʣʝʥʠʝ ʥʘʫʯʥʳʭ ʧʨʦʛʨʘʤʤ, ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ         

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʈʦʩʛʠʜʨʦʤʝʪʘ 
                     

 

                                    

ʉʦʜʝʨʞʘʥʠʝ ˉ 33 ʩʪʨ. 

1. ʆʬʠʮʠʘʣʴʥʳʝ ʥʦʚʦʩʪʠ 4 
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3. ʅʦʚʦʩʪʠ ʥʘʫʢʠ  14 

4. ʅʦʚʳʝ ʠʥʪʝʨʝʩʥʳʝ ʧʫʙʣʠʢʘʮʠʠ  19 

5.  ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʥʦʚʦʩʪʠ ʠʟ-ʟʘ ʨʫʙʝʞʘ ʠ ʠʟ ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ   

ʢɻʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ 
 

22 

 6. ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ,  ʚʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ   23 

 7. ʀʥʪʝʨʝʩʥʳʡ ʩʘʡʪ 26 

 8. ɸʥʦʥʩʳ, ʢʨʦʩʩʚʦʨʜ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 26 

ʆʯʝʨʝʜʥʦʡ 
ʤʝʪʝʦʢʨʦʩʩʚʦʨʜ 

ʩʪʨ.29 !!!!! 

http://meteorf.ru/
http://www.global-climate-change.ru/
mailto:meteorf@global-climate-change.ru
mailto:meteor@mail.ru
http://www.global-climate-change.ru/
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Since April 2009 Roshydromet has been preparing a monthly newsletter ñClimate Change,ò which is regularly 

placed on the Roshydromet web-site http://meteorf.ru and distributed for free by e-mail to more than 400 subscribers. 

Among the recipients are: institutes and territorial branches of Roshydromet, institutes of the Russian Academy of 

Science, state hydrometeorological universities and technical schools, Russian federal and regional mass media, non-

governmental Russian and international organizations, foreign diplomatic missions in Russia and Russian specialists 

working abroad. The geography of dissemination of our newsletter, apart from Russia, includes Ukraine, Belarus, 

Kazakhstan, Uzbekistan, Kyrgyzstan, Moldova, Germany, Austria, USA, Finland, Sweden, Japan, Israel, Estonia, 

Norway, and Mongolia. Our newsletter is available in Russian.  

The newsletter is directed towards a wide audience including specialists of different levels: decision-makers, 

students, journalists and Russian scientists working abroad. It is aimed at circulating operational and scientifically 

based information related to climate change. It is also directed at improving public awareness of current climate 

science and existing methods of mitigation and adaptation. The newsletter contains the following sections: Official 

news, Main topics, News of the Science, Climate news from abroad and NGOs, Energy efficiency, Renewable energy 

and new technology, Interesting Internet site.  

To subscribe to the newsletter ñClimate Changeò send an e-mail to: meteorf@mail.ru or subscribe at 

http://www.global-climate-change.ru (where you can find also the previous issues of the newsletter).  
 

Main topics of ñClimate Changeò #33, April 2012 

Report on the peculiarities of climate in the Russian Federation for 2010 (Roshydromet) 
 

The year 2011 on the territory of Russia was warm, with the annual mean SAT anomaly equal to +1.55Áʉ. The 
year ranks among the five warmest during the period of instrumental observations. The same SAT anomaly was 
observed in 2001. The warmer years were the record warm 2007 (+2.08Áʉ) and then 1995 and 2008 with anomalies 
equal to +2.05Áʉ and +1. 86Áʉ, respectively. The major seasonal features of the year were cold winter and warm 
spring (the 2

nd
 warmest spring) and summer (3

rd
). In the regions of Amur and Primorye the summer of 2011 was the 

second consecutive year with temperature exceeding the absolute maximum since 1886. Cold winter of 2010/11, 
accompanied by extremely cold winter of the preceding year, seriously affected estimates of regional winter 
temperature trends. All over the territory of Russia the warming tendency is conserved for annual averages. Regions 
of the strongest warming are the European part of Russia (0.53Áʉ /decade) and Eastern Siberia (0.51Áʉ /decade). 
The cooling tendency is observed in the north-eastern region (as strong as -0.6oC/decade over the Chukotka 
peninsula) and Western Siberia (-0.3Áʉ /decade). 
More: Report placed on the Roshydromet web-site http://meteorf.ru  (in English  pp.82-83) 
 

- WMO annual statement confirms 2011 as 11th warmest on record  
More: http://www.wmo.int/pages/mediacentre/press_releases/pr_943_en.html 
 

"GOSAT Project for GHG monitoringò 
 Dr.Alexander Lukyanov ï head of numerical modeling laboratory of Upper Atmosphere Department of Central 

Aerological Observatory (CAO) gave an interview related to Greenhouse Gases Observing Satellite (GOSAT). 

Spectrometer installed on GOSAT globally observes the atmospheric column of carbon dioxide and methane. The 

primary purpose of the GOSAT Project is to estimate emissions and absorptions of these greenhouse gases on a 

subcontinental scale (several thousand kilometers square). Through analyzing the GOSAT data, scientists will 

accumulate new knowledge on the global distribution and temporal variation of the greenhouse gases, as well as the 

global carbon cycle and its influence on climate. Scientists from CAO conduct the forward and inverse modeling of 

carbon dioxide in frame of GOSAT Project. 

More: GOSAT (Greenhouse Gases Observing Satellite) http://www.gosat.nies.go.jp/index_e.html 

 
Among other topics are: 

 

ï Latest publications in the scientific journal of Roshydromet ñMeteorology and Hydrologyò: 

http://www.springerlink.com/content/1068-3739  (in Russian): http://planet.rssi.ru/mig/)    

ï Review of weather conditions in Russia in February 2012 prepared by the Hydrometeorological Center of 

Russia. (in Russian) http://www.meteoinfo.ru/climate/climat-tabl3/-2011-   

ï Interesting paper: ñProjections of UV radiation changes in the 21st century: impact of ozone recovery and 

cloud effectsò ï comments of one of the authors - Dr. E.Rozanov 

ï EPA, 2012: Report to Congress on Black Carbon 

       ï   Announcements of upcoming scientific conferences & new Meteo crossword 

 

http://meteorf.ru/
mailto:meteorf@mail.ru
http://www.global-climate-change.ru/
http://meteorf.ru/
http://www.wmo.int/pages/mediacentre/press_releases/pr_943_en.html
http://www.gosat.nies.go.jp/index_e.html
http://www.springerlink.com/content/1068-3739
http://planet.rssi.ru/mig/
http://www.meteoinfo.ru/climate/climat-tabl3/-2011-
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1. ʆʬʠʮʠʘʣʴʥʳʝ ʥʦʚʦʩʪʠ  
 

1) 28 ʤʘʨʪʘ 2012 ʛ. ʄʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʘʷ ʛʨʫʧʧʘ ʵʢʩʧʝʨʪʦʚ ʧʦ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ (ʄɻʕʀʂ) 

ʧʨʝʜʩʪʘʚʠʣʘ ʉʧʝʮʠʘʣʴʥʳʡ ʜʦʢʣʘʜ çʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʷʚʣʝʥʠʡ ʠ ʙʝʜʩʪʚʠʡ ʜʣʷ 

ʩʦʜʝʡʩʪʚʠʷ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘè 

 

ʇʦʜʛʦʪʦʚʢʘ ʉʧʝʮʠʘʣʴʥʦʛʦ ʜʦʢʣʘʜʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʨʠ ʩʦʚʤʝʩʪʥʦʡ 

ʢʦʦʨʜʠʥʘʮʠʠ ʈʘʙʦʯʠʭ ʛʨʫʧʧ 1 ʠ 2 ʄɻʕʀʂ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʜʦʢʣʘʜʝ 

ʫʜʝʣʷʝʪʩʷ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʷʚʣʝʥʠʷʤʠ, ʧʦʩʣʝʜʩʪʚʠʷʤ ʪʘʢʠʭ 

ʷʚʣʝʥʠʡ ʠ ʩʪʨʘʪʝʛʠʷʤ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʩʚʷʟʘʥʥʳʤʠ ʩ ʥʠʤʠ ʨʠʩʢʘʤʠ.  

ɼʦʢʣʘʜ ʩʦʜʝʨʞʠʪ 9 ʛʣʘʚ, ʧʦʩʚʷʱʝʥʥʳʭ ʩʣʝʜʫʶʱʠʤ ʚʦʧʨʦʩʘʤ: 

- ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ; 

- ʥʘʙʣʶʜʘʝʤʳʝ ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʷʭ; 

- ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʠ ʫʷʟʚʠʤʦʩʪʴ ʢ ʪʘʢʠʤ ʷʚʣʝʥʠʷʤ ʠ ʧʦʪʝʨʠ, ʚʳʟʚʘʥʥʳʝ ʠʤʠ; 

- ʚʘʨʠʘʥʪʳ ʘʜʘʧʪʘʮʠʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʘʩʰʪʘʙʘʭ ʦʪ ʣʦʢʘʣʴʥʦʛʦ ʜʦ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ; 

- ʨʦʣʴ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʩʥʠʞʝʥʠʠ ʨʠʩʢʦʚ; 

- ʮʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʭʦʜʝ ʢʦʥʢʨʝʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦʜʨʦʙʥʝʝ: (ʜʦʢʣʘʜ, ʨʝʟʶʤʝ ʥʘ ʘʥʛʣʠʡʩʢʦʤ) http://www.ipcc-wg2.gov/SREX/ 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʜʦʢʣʘʜʝ: http://www.ipcc.ch/news_and_events/news.shtml#.T3RGUmEaPuc 

http://www.guardian.co.uk/environment/2012/mar/28/climate-change-global-warming-storms-floods 

ʈʝʟʶʤʝ ʜʣʷ ʧʦʣʠʪʠʢʦʚ ʵʪʦʛʦ ʜʦʢʣʘʜʘ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʥʦʷʙʨʝ 2011 ʛ.:  

http://www.ipcc-wg2.gov/SREX/images/uploads/SREX-SPMbrocure_FINAL.pdf 

 

2) 12 ʘʧʨʝʣʷ 2012 ʛ. ʚ ʄʫʨʤʘʥʩʢʝ ʩʦʩʪʦʷʣʘʩʴ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɹʝʟʦʧʘʩʥʦʩʪʴ ʠ 
ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ɸʨʢʪʠʢʝ: ʥʦʚʳʝ ʨʫʙʝʞʠè. 

ɺ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ: ʩʝʢʨʝʪʘʨʴ ʉʦʚʝʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ ʅʠʢʦʣʘʡ ʇʘʪʨʫʰʝʚ, 
ʩʧʝʮʠʘʣʴʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʚ ɸʨʢʪʠʢʝ ʠ ɸʥʪʘʨʢʪʠʢʝ 
ɸʨʪʫʨ ʏʠʣʠʥʛʘʨʦʚ, ʉʦʚʝʪʥʠʢ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɸʣʝʢʩʘʥʜʨ ɹʝʜʨʠʮʢʠʡ, ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 
ʥʘʫʢ ʅʠʢʦʣʘʡ ʃʘʚʝʨʦʚ, ʈʫʢʦʚʦʜʠʪʝʣʴ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʫ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ ɸʣʝʢʩʘʥʜʨ ʌʨʦʣʦʚ, ʟʘʤʝʩʪʠʪʝʣʴ ʄʠʥʠʩʪʨʘ ʪʨʘʥʩʧʦʨʪʘ ʈʦʩʩʠʠ ɸʣʝʢʩʘʥʜʨ ʆʣʝʨʩʢʠʡ ʠ ʜʨʫʛʠʝ. 

 ʂʦʥʬʝʨʝʥʮʠʷ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʪʝʤʘʪʠʯʝʩʢʦʡ ʚʳʩʪʘʚʢʦʡ, ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 
ʈʦʩʛʠʜʨʦʤʝʪʘ (ʌɻɹʋ: çʄʫʨʤʘʥʩʢʠʡ ʋɻʄʉè, çɸɸʅʀʀè, çʅʀʎ çʇʣʘʥʝʪʘè,  çɻʆʀʅè, çɺʅʀʀɻʄʀ-ʄʎɼè). ɺ 
ʵʢʩʧʦʟʠʮʠʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʫʯʥʳʝ ʦʙʦʩʥʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʩʚʦʝʥʠʷ 
ɸʨʢʪʠʢʠ. ʂʣʶʯʝʚʳʤ ʦʙʲʝʢʪʦʤ ʵʢʩʧʦʟʠʮʠʠ ʩʪʘʣʘ ɽʜʠʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʩʪʘʥʦʚʢʝ 
ʚ ʄʠʨʦʚʦʤ ʦʢʝʘʥʝ (ɽʉʀʄʆ), ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʌɻɹʋ çɺʅʀʀɻʄʀ-ʄʎɼè. ɺ ʥʘʛʣʷʜʥʦʡ ʬʦʨʤʝ 
ʙʳʣʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ɽʉʀʄʆ ʢʘʢ ʤʦʱʥʦʛʦ ʠ 
ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʤʦʥʠʪʦʨʠʥʛʘ ʤʦʨʝʡ ʈʦʩʩʠʠ ʠ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. ʋʯʘʩʪʥʠʢʘʤ ʢʦʥʬʝʨʝʥʮʠʠ 
ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʝʞʠʤʝ ʦʥ-ʣʘʡʥ ʧʦ ʣʶʙʦʤʫ ʠʥʪʝʨʝʩʫʶʱʝʤʫ 
ʨʘʡʦʥʫ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʠ ɸʨʢʪʠʢʠ. 

ʇʨʝʜʩʪʘʚʠʣ ʚʳʩʪʘʚʢʫ ʠ ʧʦʜʨʦʙʥʦ ʨʘʩʩʢʘʟʘʣ ʦ ʥʘʫʯʥʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʈʦʩʛʠʜʨʦʤʝʪʘ ʚ 
ɸʨʢʪʠʢʝ  ʈʫʢʦʚʦʜʠʪʝʣʴ ʈʦʩʛʠʜʨʦʤʝʪʘ ɸ.ɺ.ʌʨʦʣʦʚ.  
ʇʦʜʨʦʙʥʝʝ: www.meteorf.ru (ʨʘʟʜʝʣ çʅʦʚʦʩʪʠè ʦʪ 12.04.12) 
 
 3) 10 ʘʧʨʝʣʷ 2012 ʛ. ʚ ʦʪʨʝʩʪʘʚʨʠʨʦʚʘʥʥʦʤ ʠʩʪʦʨʠʯʝʩʢʦʤ ʟʜʘʥʠʠ ʰʪʘʙ-ʢʚʘʨʪʠʨʳ ʈʫʩʩʢʦʛʦ 
ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ (ʈɻʆ) ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʧʦʜ ʧʨʝʜʩʝʜʘʪʝʣʴʩʪʚʦʤ ʇʨʝʟʠʜʝʥʪʘ ʆʙʱʝʩʪʚʘ 
ʉʝʨʛʝʷ ʐʦʡʛʫ ʧʨʦʰʣʦ ʨʘʩʰʠʨʝʥʥʦʝ ʟʘʩʝʜʘʥʠʝ ʇʦʧʝʯʠʪʝʣʴʩʢʦʛʦ ʩʦʚʝʪʘ.         

ʅʘ ʟʘʩʝʜʘʥʠʠ ʩʦʩʪʦʷʣʘʩʴ ʮʝʨʝʤʦʥʠʷ ʚʨʫʯʝʥʠʷ ʚʦʩʴʤʠ ʮʝʣʝʚʳʭ ʛʨʘʥʪʦʚ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʥʘʫʯʥʳʭ ʠ 
ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ ʈɻʆ. ɺ ʠʭ ʯʠʩʣʦ ʚʦʰʝʣ ʧʨʦʝʢʪ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʈʦʩʛʠʜʨʦʤʝʪʦʤ ʠ ʉʝʚʝʨʥʳʤ 
ɸʨʢʪʠʯʝʩʢʠʤ ʬʝʜʝʨʘʣʴʥʳʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ çʇʣʘʚʫʯʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ï  ʵʢʩʧʝʜʠʮʠʷ ʥʘ 
ʙʘʟʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʩʫʜʥʘ ʈʦʩʛʠʜʨʦʤʝʪʘ çʇʨʦʬʝʩʩʦʨ ʄʦʣʯʘʥʦʚè ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʠ 
ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ɸɸʅʀʀ, ɻʆʀʅ ʠ ʉɸʌʋ.          

ɻʨʘʥʪ ʈʫʩʩʢʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʥʘ ʧʨʦʝʢʪ çʇʣʘʚʫʯʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʧʨʝʜʩʝʜʘʪʝʣʶ 
ɸʨʭʘʥʛʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʈɻʆ, ʥʘʯʘʣʴʥʠʢʫ ʉʝʚʝʨʥʦʛʦ ʋɻʄʉ ʃʝʦʥʠʜʫ ɺʘʩʠʣʴʝʚʫ ʚʨʫʯʠʣ ʧʨʝʤʴʝʨ-ʤʠʥʠʩʪʨ ʈʌ 
ɺʣʘʜʠʤʠʨ ʇʫʪʠʥ. ʇʦʜʨʦʙʥʝʝ: www.meteorf.ru (ʨʘʟʜʝʣ çʅʦʚʦʩʪʠè ʦʪ 11.04.2012) 
 

4) ʇʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʌ ʦʪ 12 ʤʘʨʪʘ 2012 ʛ. "ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʝʨʝʯʥʷ 
ʧʨʦʝʢʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʴʝʡ 6 ʂʠʦʪʩʢʦʛʦ ʧʨʦʪʦʢʦʣʘ ʢ ʈʘʤʦʯʥʦʡ ʢʦʥʚʝʥʮʠʠ 
ʆʆʅ ʦʙ ʠʟʤʝʥʝʥʠʠ ʢʣʠʤʘʪʘ (ʈʂʀʂ ʆʆʅ)" ʫʪʚʝʨʞʜʝʥ ʇʝʨʝʯʝʥʴ ʧʨʦʝʢʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʴʝʡ 6 ʂʠʦʪʩʢʦʛʦ ʧʨʦʪʦʢʦʣʘ ʢ ʈʂʀʂ ʆʆʅ. 

ʋʪʚʝʨʞʜʝʥʦ 27 ʧʨʦʝʢʪʦʚ ʩʦʚʤʝʩʪʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ, ʧʨʠʟʚʘʥʥʳʭ ʩʦʢʨʘʪʠʪʴ ʚʳʙʨʦʩ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ 
ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʦʩʩʠʠ. 

http://www.ipcc-wg2.gov/SREX/
http://www.ipcc.ch/news_and_events/news.shtml#.T3RGUmEaPuc
http://www.guardian.co.uk/environment/2012/mar/28/climate-change-global-warming-storms-floods
http://www.ipcc-wg2.gov/SREX/images/uploads/SREX-SPMbrocure_FINAL.pdf
http://www.meteorf.ru/
http://www.meteorf.ru/
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ʇʨʠʤʝʯʘʥʠʝ.  
ï ʂʠʦʪʩʢʠʤ ʧʨʦʪʦʢʦʣʦʤ ʢ ʈʘʤʦʯʥʦʡ ʢʦʥʚʝʥʮʠʠ ʆʆʅ ʦʙ ʠʟʤʝʥʝʥʠʠ ʢʣʠʤʘʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʶʙʘʷ ʩʪʦʨʦʥʘ, 
ʚʢʣʶʯʝʥʥʘʷ ʚ ʧʨʠʣʦʞʝʥʠʝ I ʢ ʢʦʥʚʝʥʮʠʠ, ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴ ʜʨʫʛʦʡ ʪʘʢʦʡ ʩʪʦʨʦʥʝ ʠʣʠ ʧʨʠʦʙʨʝʩʪʠ ʫ ʥʝʝ 
ʝʜʠʥʠʮʳ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ. ʇʨʠ ʵʪʦʤ ʪʘʢʠʝ ʝʜʠʥʠʮʳ ʧʦʣʫʯʘʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʝʢʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 
ʩʦʢʨʘʱʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʠʣʠ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʘʙʩʦʨʙʮʠʠ ʧʦʛʣʦʪʠʪʝʣʷʤʠ ʧʘʨʥʠʢʦʚʳʭ 
ʛʘʟʦʚ ʚ ʣʶʙʦʤ ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ. 
ï ɺ ʙʶʣʣʝʪʝʥʝ ˉ25 (ʠʶʥʴ 2011 ʛ.) ʦʧʫʙʣʠʢʦʚʘʥʦ ʠʥʪʝʨʚʴʶ ʩ ʟʘʤʝʩʪʠʪʝʣʝʤ ʜʠʨʝʢʪʦʨʘ ʜʝʧʘʨʪʘʤʝʥʪʘ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʘʨʠʬʦʚ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʨʝʬʦʨʤ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʄʠʥʠʩʪʝʨʩʪʚʘ 
ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʌ ʆ.ɹ.ʇʣʫʞʥʠʢʦʚʳʤ ï çʅʘʯʘʣʦ ʨʝʘʣʠʟʘʮʠʠ ʇʨʦʝʢʪʦʚ ʉʦʚʤʝʩʪʥʦʛʦ ʆʩʫʱʝʩʪʚʣʝʥʠʷ 
ʚ ʈʦʩʩʠʠè http://www.global-climate-change.ru/downl/byulletenyo/Izmenenie_klimata_N25_June11.pdf  
 

ʇʦʜʨʦʙʥʝʝ (ʀʩʪʦʯʥʠʢ: ʀɸɸ Cleandex, 16.03.2012): 
http://cleandex.ru/news/2012/03/16/Mieekonomrazvitiya_utverdilo_27_kiotskikh_proektov 
 
5) ʆʙʱʠʡ ʫʱʝʨʙ, ʥʘʥʝʩʝʥʥʳʡ ʚ 2011 ʛ. ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʧʨʠʨʦʜʥʳʤʠ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ 
ʢʘʪʘʩʪʨʦʬʘʤʠ, ʩʦʩʪʘʚʠʣ 370 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ, ʛʦʚʦʨʠʪʩʷ ʚ ʟʘʷʚʣʝʥʠʠ ʦʜʥʦʡ ʠʟ ʢʨʫʧʥʝʡʰʠʭ 
ʢʦʤʧʘʥʠʡ ʥʘ ʨʳʥʢʝ ʧʝʨʝʩʪʨʘʭʦʚʘʥʠʷ ï Swiss Re 

ɺ ʜʝʢʘʙʨʝ ʧʨʦʰʣʦʛʦ ʛʦʜʘ Swiss Re ʦʮʝʥʠʚʘʣʘ ʧʦʪʝʨʠ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʘʪʘʩʪʨʦʬ ʚ 350 
ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ. ʋʞʝ ʪʦʛʜʘ ʚ ʢʦʤʧʘʥʠʠ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʫʢʘʟʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʪʘʣ ʨʝʢʦʨʜʥʳʤ ʟʘ ʚʩʶ 
ʠʩʪʦʨʠʶ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʚ 2010 ʛ. ʩʦʚʦʢʫʧʥʳʡ ʫʱʝʨʙ ʦʪ ʢʘʪʘʩʪʨʦʬ, ʧʦ ʦʮʝʥʢʘʤ Swiss Re, ʩʦʩʪʘʚʠʣ 226 
ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ.  

ʆʩʥʦʚʥʦʡ ʫʱʝʨʙ ʵʢʦʥʦʤʠʢʝ ʤʠʨʘ (57 % ʦʪ ʦʙʱʝʡ ʩʫʤʤʳ ʧʦʪʝʨʴ) ʥʘʥʝʩʣʠ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʠ ʮʫʥʘʤʠ, 
ʧʨʦʠʟʦʰʝʜʰʠʝ ʚ ʥʘʯʘʣʝ ʤʘʨʪʘ 2011 ʛ. ʚ ʗʧʦʥʠʠ. ʅʘʚʦʜʥʝʥʠʝ ʚ ʊʘʠʣʘʥʜʝ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 2011 ʛ. ʧʨʠʚʝʣʦ 
ʢ ʢʨʫʧʥʝʡʰʠʤ ʟʘ ʚʩʶ ʠʩʪʦʨʠʶ ʟʘʩʪʨʘʭʦʚʘʥʥʳʤ ʧʦʪʝʨʷʤ - ʥʘ 12 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ.  
ʇʦʜʨʦʙʥʝʝ: (Lenta.Ru, 28.03.12) http://www.lenta.ru/news/2012/03/28/swiss/  
Swiss Re: http://www.swissre.com/media/news_releases/nr_20120328_sigma_disasters_2011.html  
 

6) 

 

20 ï 22 ʬʝʚʨʘʣʷ 2012 ʛ. ʥʘ 12-ʡ ʩʧʝʮʠʘʣʴʥʦʡ ʩʝʩʩʠʠ ʉʦʚʝʪʘ 

ʫʧʨʘʚʣʷʶʱʠʭ ʖʅɽʇ/ɻʣʦʙʘʣʴʥʦʛʦ ʤʠʥʠʩʪʝʨʩʢʦʛʦ ʬʦʨʫʤʘ ʧʦ 

ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʧʨʦʰʣʘ ʚ ʩʪʦʣʠʮʝ ʂʝʥʠʠ 

(ʅʘʡʨʦʙʠ), ʦʙʩʫʞʜʘʣʠʩʴ ʚʦʧʨʦʩʳ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʦʪʭʦʜʦʚ.  

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʥʷʪʳ ʜʚʘ ʜʦʢʫʤʝʥʪʘ: ʬʠʥʘʥʩʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʦʪʭʦʜʦʚ; 

ʫʢʨʝʧʣʝʥʠʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʧʦ ʢʣʘʩʪʝʨʫ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʦʪʭʦʜʦʚ. 

ʆʪʢʨʳʚʘʷ ʩʝʩʩʠʶ, Graciela Muslera, ʤʠʥʠʩʪʨ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʋʨʫʛʚʘʷ ʠ ʧʨʝʟʠʜʝʥʪ ʉʦʚʝʪʘ ʫʧʨʘʚʣʷʶʱʠʭ ʖʅɽʇ/ɻʣʦʙʘʣʴʥʦʛʦ ʤʠʥʠʩʪʝʨʩʢʦʛʦ ʬʦʨʫʤʘ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʧʨʠʟʚʘʣʘ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʩʪʦʷʱʫʶ ʢʦʥʬʝʨʝʥʮʠʶ ʧʦ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ (ʈʠʦ+20) ʚ 

ɹʨʘʟʠʣʠʠ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʦʪʭʦʜʦʚ. ʄʠʥʠʩʪʨ 

ʪʘʢʞʝ ʧʨʠʟʚʘʣʘ ʫʯʘʩʪʥʠʢʦʚ ʩʝʩʩʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʠʣʠʪʴ ʩʚʦʠ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʧʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʤʫ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʢʩʪʫ ʶʨʠʜʠʯʝʩʢʠ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ ʧʦ ʨʪʫʪʠ. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ: http://www.iisd.ca/unepgc/unepss12/ 

ʀʩʪʦʯʥʠʢ - ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʣʫʞʙʘ "ʕʢʦ-ʉʦʛʣʘʩʠʝ" 
 

 
ʅʦʚʦʩʪʠ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʩʘʡʪʘ ʈʦʩʛʠʜʨʦʤʝʪʘ: www.global-climate-change.ru 

 

1) ɺ ʥʦʚʦʤ ʨʘʟʜʝʣʝ çɾʘʨʘ 2010è ʨʘʟʤʝʱʝʥʳ ʠʥʪʝʨʚʴʶ, ʢʦʤʤʝʥʪʘʨʠʠ ʠ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʦʩʩʠʡʩʢʠʭ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʥʘʫʯʥʳʭ ʩʪʘʪʴʷʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʠʯʠʥʘʤ ʠ ʧʦʩʣʝʜʩʪʚʠʷʤ ʘʥʦʤʘʣʴʥʦ ʞʘʨʢʠʭ ʫʩʣʦʚʠʡ, 

ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʥʘ ɽʚʨʦʧʝʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʝʡ ʈʦʩʩʠʠ ʚ  2010 ʛ. 

2) ʈʘʟʤʝʱʝʥʳ ʠʥʪʝʨʚʴʶ:   

- çɺʣʠʷʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚè - ʩ ʜʠʨʝʢʪʦʨʦʤ  

ɻʍʀ, ʜʦʢʪʦʨʦʤ  ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ  ɸ.ʄ.ʅʠʢʘʥʦʨʦʚʳʤ   

- çɸʵʨʦʟʦʣʠ ʛʦʨʝʥʠʷ ʠ ʢʣʠʤʘʪè - ʩ ʚʝʜʫʱʠʤ ʥʘʫʯʥʳʤ ʩʦʪʨʫʜʥʠʢʦʤ ʅʀʀʗʌ ʄɻʋ ʠʤ.ʃʦʤʦʥʦʩʦʚʘ ʢ.ʬ-ʤ.ʥ 

ʆ.ɹ.ʇʦʧʦʚʠʯʝʚʦʡ 

- ʦʯʝʨʝʜʥʦʡ ʝʞʝʛʦʜʥʳʡ ʙʶʣʣʝʪʝʥʴ ɺʄʆ ʦ ʩʦʜʝʨʞʘʥʠʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʘʪʤʦʩʬʝʨʝ, ʢʦʤʤʝʥʪʘʨʠʡ 

ʥʘʫʯʥʦʛʦ ʦʬʠʮʝʨʘ ɼʝʧʘʨʪʘʤʝʥʪʘ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʆʪʜʝʣʘ ʘʪʤʦʩʬʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ɺʄʆ ʆ.ɸ. ʊʘʨʘʩʦʚʦʡ.  

3) ʉʪʘʪʠʩʪʠʢʘ: ʩ 21 ʠʶʥʷ 2011 ʛ. ʧʦ 21 ʘʧʨʝʣʷ 2012 ʛ. ʟʘʬʠʢʩʠʨʦʚʘʥʦ 4554 ʧʦʩʝʪʠʪʝʣʝʡ ʥʘʰʝʛʦ ʩʘʡʪʘ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʠʟ ʈʦʩʩʠʠ (3169), ʜʘʣʝʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʦʩʝʪʠʪʝʣʝʡ - ʋʢʨʘʠʥʘ (320), ʉʐɸ (170), 

ʂʘʟʘʭʩʪʘʥ (137), ɹʝʣʘʨʫʩʴ (88), ɻʝʨʤʘʥʠʷ (75), ʅʠʜʝʨʣʘʥʜʳ (71) ʠ ʜʨ. 
 

 

http://www.global-climate-change.ru/downl/byulletenyo/Izmenenie_klimata_N25_June11.pdf
http://www.cleandex.ru/
http://cleandex.ru/news/2012/03/16/Mieekonomrazvitiya_utverdilo_27_kiotskikh_proektov
http://www.lenta.ru/news/2012/03/28/swiss/
http://www.swissre.com/media/news_releases/nr_20120328_sigma_disasters_2011.html
http://www.iisd.ca/unepgc/unepss12/
http://www.global-climate-change.ru/
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2. ɻʣʘʚʥʳʝ ʪʝʤʳ ʚʳʧʫʩʢʘ 
 

1) çɼʦʢʣʘʜ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʢʣʠʤʘʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ 2011 ʛʦʜè, 

ʧʦʜʛʦʪʦʚʢʘ ʢʦʪʦʨʦʛʦ ʟʘʚʝʨʰʝʥʘ ʈʦʩʛʠʜʨʦʤʝʪʦʤ ʚ ʤʘʨʪʝ 2012 ʛ. 

 

ɺ ɼʦʢʣʘʜʝ ʧʨʠʚʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʢʣʠʤʘʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʝʝ ʨʝʛʠʦʥʦʚ ʚ 2011 ʛ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦʙ 

ʦʩʥʦʚʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʩʘʜʢʦʚ, ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʨʝʞʠʤʘ ʠ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʦ ʩʦʩʪʦʷʥʠʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʦ 

ʚʩʢʨʳʪʠʠ ʠ ʟʘʤʝʨʟʘʥʠʠ ʨʝʢ, ʦʙ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʷʭ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʩʦʚʨʝʤʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʠ ʦʟʦʥʦʚʦʛʦ ʩʣʦʷ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʩʝʚʝʨʥʦʡ ʧʦʣʷʨʥʦʡ ʦʙʣʘʩʪʠ ʠ 

ʉʝʚʝʨʥʦʤ ʃʝʜʦʚʠʪʦʤ ʦʢʝʘʥʝ. ɼʘʥʥʳʝ ʧʨʠʚʦʜʷʪʩʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʘʩʰʪʘʙʦʚ 

ʚʨʝʤʝʥʥʦʛʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʦʩʨʝʜʥʝʥʠʷ (ʚ ʮʝʣʦʤ ʟʘ ʛʦʜ ʠ ʧʦ ʩʝʟʦʥʘʤ, ʧʦʣʷ 

ʣʦʢʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʠʭ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʙʦʙʱʝʥʠʷ).  

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ɼʦʢʣʘʜʝ ʧʨʠʚʦʜʷʪʩʷ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʧʝʨʝʤʝʥʥʳʭ (ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠʟʝʤʥʦʛʦ ʚʦʟʜʫʭʘ, ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʚʳʩʦʪʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʤʦʨʩʢʦʛʦ ʣʴʜʘ ʠ ʜʨ.) ʟʘ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʢʦʥʯʘʶʱʠʡʩʷ 2011 ʛ. 

ɺʨʝʤʝʥʥʳʝ ʨʷʜʳ ʧʨʠʚʦʜʷʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʩʨʝʜʥʠʭ ʛʦʜʦʚʳʭ ʠ ʩʝʟʦʥʥʳʭ ʘʥʦʤʘʣʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʚʝʣʠʯʠʥ, ʦʩʨʝʜʥʝʥʥʳʭ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʠʟʙʨʘʥʥʳʭ ʨʝʛʠʦʥʦʚ. 

ɺʧʝʨʚʳʝ ʚ ɼʦʢʣʘʜʝ ʧʨʠʚʦʜʷʪʩʷ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʘʥʦʤʘʣʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʩʘʜʢʦʚ, ʦʩʨʝʜʥʝʥʥʳʭ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ ʌʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ ʈʌ. ɺʩʝ ʦʮʝʥʢʠ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ɼʦʢʣʘʜʝ, ʧʦʣʫʯʝʥʳ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʩʪʘʥʮʠʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʩʝʪʠ ʈʦʩʛʠʜʨʦʤʝʪʘ 

(ʩʩʳʣʢʠ ʥʘ ʩʧʠʩʢʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʪʘʥʮʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʜʝʣʘʭ ɼʦʢʣʘʜʘ). ɸʥʦʤʘʣʠʠ 

ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʦʪʢʣʦʥʝʥʠʷ ʥʘʙʣʶʜʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʦʪ ʥʦʨʤʳ, ʟʘ ʢʦʪʦʨʫʶ ʧʨʠʥʷʪʦ ʤʥʦʛʦʣʝʪʥʝʝ ʩʨʝʜʥʝʝ ʟʘ 

ʙʘʟʦʚʳʡ ʧʝʨʠʦʜ (1961-1990 ʛʛ.). 
 

ɺʳʚʦʜʳ ɼʦʢʣʘʜʘ.  
1. ʆʩʦʙʝʥʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʚ 2011 ʛ. ɺ ʩʨʝʜʥʝʤ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʩʨʝʜʥʝʛʦʜʦʚʘʷ 
ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠʟʝʤʥʦʛʦ ʚʦʟʜʫʭʘ ʚ 2011 ʛ. ʧʨʝʚʳʩʠʣʘ ʥʦʨʤʫ 1961-1990 ʛʛ. ʥʘ 1.55Áʉ. 2011 ʛ. ʚʦʰʝʣ ʚ ʧʷʪʝʨʢʫ 
ʩʘʤʳʭ ʪʝʧʣʳʭ ʣʝʪ, ʧʦʚʪʦʨʠʚ ʪʝʤʧʝʨʘʪʫʨʫ 2005 ʛ. ɹʦʣʝʝ ʪʝʧʣʳʤʠ ʙʳʣʠ ʨʝʢʦʨʜʥʳʡ 2007 ʛʦʜ (+2.08Áʉ) ʠ 
ʩʣʝʜʫʶʱʠʝ ʟʘ ʥʠʤ 1995 ʠ 2008 ʛʛ. (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, +2.05 ʠ +1.86Áʉ). ʀʟ ʩʝʟʦʥʦʚ, ʚ ʮʝʣʦʤ ʧʦ ʈʦʩʩʠʠ, 
ʚʳʜʝʣʷʶʪʩʷ ʵʢʩʪʨʝʤʘʣʴʥʦ ʪʝʧʣʳʝ ʚʝʩʥʘ (+2.56 Áʉ) ʠ ʣʝʪʦ (+1.40 Áʉ). ɺʝʩʥʘ ʦʢʘʟʘʣʘʩʴ ʚʪʦʨʦʡ ʧʦʩʣʝ 1990 ʛ. 
(+3.12Áʉ), ʘ ʣʝʪʦ ï ʪʨʝʪʴʠʤ, ʧʦʩʣʝ ʫʥʠʢʘʣʴʥʦʛʦ 2010 ʛ. ʠ ʚʧʣʦʪʥʫʶ ʢ 1998 ʛ. (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, +1.78 ʠ +1.45 Áʉ).  

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʠʭ ʛʦʜʦʚʳʭ ʠ ʩʝʟʦʥʥʳʭ ʘʥʦʤʘʣʠʡ ʪʝʤʧʝʨʘʪʫʨʳ 2011 ʛʦʜʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1 ʚ ʬʦʨʤʝ ʧʦʣʷ ʠʟʦʣʠʥʠʡ. çʇʫʩʪʳʤʠè ʨʦʤʙʘʤʠ ʫʢʘʟʘʥʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʪʘʥʮʠʡ, ʥʘ 

ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʠʣʠʩʴ 5%-ʳʝ ʵʢʩʪʨʝʤʫʤʳ (ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʥʠʞʝ 5-ʛʦ 

ʧʨʦʮʝʥʪʠʣʷ, ʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ - ʚʳʰʝ 95-ʛʦ ʧʨʦʮʝʥʪʠʣʷ; ʟʥʘʯʝʥʠʷ ʧʨʦʮʝʥʪʠʣʝʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʣʷ ʢʘʞʜʦʛʦ 

ʤʝʩʷʮʘ/ʩʝʟʦʥʘ/ʛʦʜʘ ʠ ʜʣʷ ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ ʧʦ ʜʘʥʥʳʤ ʟʘ 1936-2010 ʛʛ.). ɿʘʣʠʪʳʡ ʨʦʤʙ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

çʨʝʢʦʨʜʥʦʤʫè ʵʢʩʪʨʝʤʫʤʫ (ʪ.ʝ. ʦʩʫʱʝʩʪʚʠʚʰʝʤʫʩʷ ʚʧʝʨʚʳʝ ʩ 1936 ʛ.). 
 

 
 

ʈʠʩʫʥʦʢ 1.  ʇʦʣʷ 

ʘʥʦʤʘʣʠʡ ʩʨʝʜʥʝʡ 
ʛʦʜʦʚʦʡ ʠ ʩʝʟʦʥʥʳʭ 
ʪʝʤʧʝʨʘʪʫʨ ʧʨʠʟʝʤʥʦʛʦ 
ʚʦʟʜʫʭʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʈʦʩʩʠʠ ʚ 2011 ʛ. 
(ʦʪʢʣʦʥʝʥʠʷ ʦʪ 

ʩʨʝʜʥʠʭ ʟʘ 1961-1990 
ʛʛ.) ʩ ʫʢʘʟʘʥʠʝʤ 
ʣʦʢʘʣʠʟʘʮʠʠ 
ʵʢʩʪʨʝʤʘʣʴʥʳʭ 
ʘʥʦʤʘʣʠʡ. 

 

 
 

ɺ ʧʦʣʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʘʥʦʤʘʣʠʡ (ʨʠʩ. 1) ʚʳʜʝʣʷʝʪʩʷ ʙʦʣʴʰʘʷ ʦʙʣʘʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʦʭʚʘʪʠʚʰʘʷ ʧʦʯʪʠ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʈʦʩʩʠʠ, ʩ ʦʯʘʛʦʤ ʤʘʢʩʠʤʘʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʚ ʊʘʡʤʳʨʩʢʦʤ ɸʆ 

(ʦʢʦʣʦ 5Áʉ). ʉʣʘʙʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʤʝʯʘʣʠʩʴ ʣʠʰʴ ʚ ʢʨʘʡʥʠʭ ʶʞʥʳʭ ʨʘʡʦʥʘʭ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ.  

ɺʳʩʦʢʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʚʷʟʥʦʩʪʴ ʥʘʙʣʶʜʘʝʤʳʭ ʘʥʦʤʘʣʠʡ, ʠʭ ʧʦʚʳʰʝʥʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ 

ʙʦʣʴʰʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʳ ʢʘʢ ʜʣʷ ʧʦʣʷ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʘʥʦʤʘʣʠʡ, ʪʘʢ ʠ ʜʣʷ 
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ʧʦʣʝʡ ʚʝʩʝʥʥʝʛʦ ʠ ʦʩʝʥʥʝʛʦ ʩʝʟʦʥʦʚ. ʃʝʪʦʤ ʵʪʘ ʦʙʣʘʩʪʴ ʨʘʟʜʝʣʷʝʪʩʷ ʦʙʣʘʩʪʴʶ ʩʣʘʙʳʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʘʥʦʤʘʣʠʡ ʥʘʜ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʴʶ. 

ɺ ʮʝʣʦʤ ʜʣʷ ʈʦʩʩʠʠ 2011 ʛ. ʙʳʣ ʪʝʧʣʳʤ ï ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʘʥʦʤʘʣʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʩʪʘʚʠʣʘ +1.55Áʉ. 

ɻʦʜ ʚʦʰʝʣ ʚ ʧʷʪʴ ʩʘʤʳʭ ʪʝʧʣʳʭ ʣʝʪ ʟʘ ʧʝʨʠʦʜ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʧʦʚʪʦʨʠʚ ʪʝʤʧʝʨʘʪʫʨʫ 2005 ʛ. 

ɹʦʣʝʝ ʪʝʧʣʳʤʠ ʙʳʣʠ ʨʝʢʦʨʜʥʳʡ 2007 ʛʦʜ (+2.08Áʉ) ʠ ʩʣʝʜʫʶʱʠʝ ʟʘ ʥʠʤ 1995 ʠ 2008 ʛʛ. (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʘʥʦʤʘʣʠʠ +2.05 ʠ +1.86 Áʉ). ʆʩʥʦʚʥʳʤʠ ʩʝʟʦʥʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʦʜʘ ʙʳʣʠ ʪʝʧʣʳʝ ʚʝʩʥʘ (ʨʘʥʛ 2) ʠ ʣʝʪʦ 

(ʨʘʥʛ 3) ʠ ʭʦʣʦʜʥʘʷ ʟʠʤʘ. ɺʝʩʥʦʡ ʦʙʣʘʩʪʴ ʪʝʧʣʦʡ ʘʥʦʤʘʣʠʠ ʩ ʮʝʥʪʨʦʤ ʥʘ ʩʝʚʝʨʝ ʉʠʙʠʨʠ (ʛʜʝ ʚʝʣʠʯʠʥʘ 

ʘʥʦʤʘʣʠʠ ʧʨʝʚʳʰʘʣʘ +8Áʉ) ʦʭʚʘʪʳʚʘʣʘ ʚʝʩʴ ʩʝʚʝʨ ʠ ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʩʪʨʘʥʳ. ʊʝʧʣʳʤʠ ʙʳʣʠ ʚʩʝ ʤʝʩʷʮʳ 

ʩʝʟʦʥʘ, ʦʩʦʙʝʥʥʦ ʘʧʨʝʣʴ. ʃʝʪʦʤ ʦʯʘʛʠ ʪʝʧʣʘ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʮʝʥʪʨʝ ɽʏʈ ʠ ʚ ʗʢʫʪʠʠ; ʚ ʨʝʛʠʦʥʝ ʇʨʠʘʤʫʨʴʝ ʠ 

ʇʨʠʤʦʨʴʝ ʣʝʪʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʝʨʝʢʨʳʚʘʣʘ ʘʙʩʦʣʶʪʥʳʡ ʤʘʢʩʠʤʫʤ (ʩ 1886 ʛʦʜʘ) ʚʪʦʨʦʡ ʛʦʜ ʧʦʜʨʷʜ. 

ʆʩʦʙʝʥʥʦ ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʛʦʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʭʦʣʦʜʥʘʷ ʟʠʤʘ. ʆʯʘʛʠ ʭʦʣʦʜʘ (ʜʦ ï3 .. -4Áʉ) 

ʥʘʙʣʶʜʘʣʠʩʴ ʥʘ ʩʝʚʝʨʝ ɽʏʈ, ʶʛʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠ ʚ ʮʝʥʪʨʝ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ. ɺʤʝʩʪʝ ʩ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʭʦʣʦʜʥʦʡ ʟʠʤʦʡ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ ʟʠʤʘ 2010/11 ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʘ ʥʘ ʦʮʝʥʢʠ ʣʦʢʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʪʨʝʥʜʦʚ ʟʠʤʥʝʛʦ ʩʝʟʦʥʘ. ʂʘʢ ʠ ʧʦ ʦʮʝʥʢʘʤ 1976-2010 ʛʛ., ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʭʦʣʦʜʘʥʠʶ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʨʝʛʠʦʥʝ (ʥʘ ʏʫʢʦʪʢʝ ʜʦ -0.6Áʉ /10 ʣʝʪ) ʠ ʚ ɿʘʧʘʜʥʦʡ 
ʉʠʙʠʨʠ (ʜʦ -0.3 Áʉ /10 ʣʝʪ). 
 

2. ʆʩʦʙʝʥʥʦʩʪʠ ʨʝʞʠʤʘ ʦʩʘʜʢʦʚ ʚ 2011 ʛ.  ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʚʳʧʘʚʰʠʭ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ ʧʦ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʚ 2011 ʛ. ʙʳʣʦ ʙʣʠʟʢʠʤ ʢ ʥʦʨʤʝ (ʘʥʦʤʘʣʠʷ -0.1 ʤʤ/ʤʝʩʷʮ, ʨʘʥʛ 44). ɺ ʮʝʣʦʤ ʧʦ ʪʝʨʨʠʪʦʨʠʠ 
ʈʦʩʩʠʠ ʩʝʟʦʥʦʤ ʩ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʦʩʘʜʢʘʤʠ ʙʳʣʘ ʟʠʤʘ (ʨʘʥʛ 9) ʟʘ ʩʯʝʪ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʨʝʛʠʦʥʦʚ: 
ʇʨʠʘʤʫʨʴʝ ʠ ʇʨʠʤʦʨʴʝ (ʨʘʥʛ 1), ɺʦʩʪʦʯʥʘʷ ʉʠʙʠʨʴ (ʨʘʥʛ 4); ʧʦ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤʫ ʌʆ ʚ ʮʝʣʦʤ ï ʨʘʥʛ 2. 
ɺʝʩʥʦʡ ʦʪʤʝʯʝʥ ʠʟʙʳʪʦʢ ʦʩʘʜʢʦʚ ʥʘ ʶʛʝ ɽʏʈ: ʚ ʉʝʚʝʨʦ - ʂʘʚʢʘʟʩʢʦʤ ʌʆ (ʨʘʥʛ 1) ʠ ʖʞʥʦʤ ʌʆ (ʨʘʥʛ 3). ɺ 
ʎʝʥʪʨʘʣʴʥʦʤ ʌʆ ʥʘʙʣʶʜʘʣʩʷ ʜʝʬʠʮʠʪ ʦʩʘʜʢʦʚ (ʨʘʥʛ 72, ʪ.ʝ. 5 ʤʝʩʪʦ ʩʨʝʜʠ ʤʠʥʠʤʫʤʦʚ). ʆʩʝʥʴʶ ʚ ʩʨʝʜʥʝʤ ʧʦ 
ʨʝʛʠʦʥʫ ʇʨʠʙʘʡʢʘʣʴʝ ʠ ɿʘʙʘʡʢʘʣʴʝ ʦʪʤʝʯʝʥ ʘʙʩʦʣʶʪʥʳʡ ʤʠʥʠʤʫʤ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʩ 1936 ʛ. (ʟʘ ʩʯʝʪ 
ʩʝʥʪʷʙʨʷ ʠ ʦʢʪʷʙʨʷ).  

ʊʨʝʥʜ ʛʦʜʦʚʳʭ ʩʫʤʤ ʦʩʘʜʢʦʚ ʟʘ ʧʝʨʠʦʜ 1976 - 2011 ʛʛ. ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʠ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʪʨʝʥʜ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʦʪʜʝʣʴʥʳʝ ʩʝʟʦʥʳ; ʟʘʤʝʪʥʳʝ ʠʩʢʣʶʯʝʥʠʷ ï 

ʚʦʩʪʦʯʥʳʝ ʨʝʛʠʦʥʳ ʈʦʩʩʠʠ ʟʠʤʦʡ ʠ ʣʝʪʦʤ ʠ ɽʏʈ - ʣʝʪʦʤ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥ ʨʦʩʪ ʦʩʘʜʢʦʚ ʚʝʩʥʦʡ, ʢʦʛʜʘ 

ʣʠʥʝʡʥʳʡ ʪʨʝʥʜ ʦʙʲʷʩʥʷʝʪ 20% ʩʫʤʤʘʨʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʩʘʜʢʦʚ. ʄʘʢʩʠʤʫʤ ʨʦʩʪʘ ʛʦʜʦʚʳʭ ʦʩʘʜʢʦʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ, ʛʜʝ ʨʘʩʪʫʪ ʦʩʘʜʢʠ ʚʩʝʭ ʩʝʟʦʥʦʚ, ʢʨʦʤʝ ʟʠʤʳ. ɺʝʩʝʥʥʠʝ ʦʩʘʜʢʠ ʨʘʩʪʫʪ ʧʦʯʪʠ 

ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʡʦʥʝ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʠ ʖʞʥʦʛʦ ʋʨʘʣʘ ʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ. ɺ 

ʦʩʪʘʣʴʥʳʝ ʩʝʟʦʥʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ ʪʨʝʥʜʳ ʦʪʚʝʪʩʪʚʝʥʥʳ ʣʠʰʴ ʟʘ ʤʘʣʫʶ ʜʦʣʶ ʤʝʞʛʦʜʦʚʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ. 
 

3. ʉʥʝʞʥʳʡ ʧʦʢʨʦʚ 2010/2011 ʛ.  ɺ ʧʝʨʠʦʜ 1976 ï 2011 ʛʛ. ʦʙʥʘʨʫʞʝʥʘ ʪʝʥʜʝʥʮʠʷ ʫʤʝʥʴʰʝʥʠʷ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʘʣʝʛʘʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʏʈ ʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʥʘ ʊʘʡʤʳʨʝ ʠ 
ʚʦʩʪʦʢʝ ʗʢʫʪʠʠ. ʋʚʝʣʠʯʠʣʘʩʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʣʝʛʘʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʋʨʘʣʝ, ʥʘ ʶʛʝ ɺʦʩʪʦʯʥʦʡ 
ʉʠʙʠʨʠ, ʚ ʇʨʠʤʦʨʴʝ ʠ ʥʘ ʧʦʙʝʨʝʞʴʝ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ.  

ʄʘʢʩʠʤʘʣʴʥʘʷ ʟʘ ʟʠʤʫ ʚʳʩʦʪʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ ʋʨʘʣʝ, ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʉʠʙʠʨʠ, 
ʥʘ ʂʘʤʯʘʪʢʝ, ʏʫʢʦʪʢʝ ʠ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʶʛʝ. ʅʘ ʟʘʧʘʜʝ ɽʏʈ ʠ ʚ ʗʢʫʪʠʠ ʫʤʝʥʴʰʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʟʘ ʟʠʤʫ 
ʚʳʩʦʪʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. ɿʠʤʦʡ 2010-2011 ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʣʝʛʘʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʩʨʝʜʥʝʤ ʧʦ 
ʈʦʩʩʠʠ ʙʳʣʘ ʙʣʠʟʢʘ ʢ ʥʦʨʤʝ. ʆʜʥʘʢʦ, ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʦʭʚʘʪʳʚʘʶʱʝʡ ʩʝʚʝʨʥʳʝ ʠ 
ʚʦʩʪʦʯʥʳʝ ʦʙʣʘʩʪʠ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ ʠ ɿʘʧʘʜʥʫʶ ʉʠʙʠʨʴ, ʯʠʩʣʦ ʜʥʝʡ ʩʦ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ ʙʳʣʦ 
ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʤʥʦʛʦʣʝʪʥʝʤ  

ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 2010-2011 ʛʛ. ʧʦʣʫʯʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʘʥʦʤʘʣʠʷ ʩʨʝʜʥʝʡ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ 
ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʠʯʝʤ ʦʥʘ ʚʦʰʣʘ ʚ 10 ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʟʘ 
ʧʝʨʠʦʜ 1939-2011ʛʛ. ʅʘ ʤʥʦʛʠʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ɽʊʈ ʠ ɺʝʨʭʥʝʡ ɺʦʣʛʠ ʧʝʨʝʢʨʳʪʳ 
ʘʙʩʦʣʶʪʥʳʝ ʨʝʢʦʨʜʳ ʚʳʩʦʪʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. ɺ ʜʝʩʷʪʢʫ ʩʘʤʳʭ ʩʥʝʞʥʳʭ ʟʠʤ ʚʦʰʣʘ ʧʨʦʰʝʜʰʘʷ ʟʠʤʘ ʠ ʥʘ 
ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ. ʉʨʝʜʥʷʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʘʥʦʤʘʣʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʟʘʧʘʩʘ ʚʦʜʳ ʚ 
ʩʥʝʛʝ ʧʦ ʜʘʥʥʳʤ ʤʘʨʰʨʫʪʥʳʭ ʩʥʝʛʦʩʲʝʤʦʢ ʚ ʧʦʣʝ ʩʪʘʣʘ ʥʘʠʙʦʣʴʰʝʡ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ. ɿʘʧʘʩ ʚʦʜʳ 
ʚ ʩʥʝʛʝ ʚ ʣʝʩʫ ʚ ʩʨʝʜʥʝʤ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʦʢʘʟʘʣʩʷ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʥʦʨʤʳ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 20 ʤʘʨʪʘ 
2011 ʛ. ʟʘʧʘʩʳ ʚʦʜʳ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʧʦ ʙʘʩʩʝʡʥʘʤ ʢʨʫʧʥʳʭ ʨʝʢ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ 
ʙʳʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʥʦʨʤʳ ʠ ʦʢʦʣʦ ʥʦʨʤʳ. 
 

4. ɿʘʤʝʨʟʘʥʠʝ ʠ ʚʩʢʨʳʪʠʝ ʨʝʢ. ɺ ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʚʩʢʨʳʪʠʷ ʨʝʢ ʚ 2011 ʛ. 
ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʝʛʦ ʧʦʟʜʥʝʝ ʥʘʩʪʫʧʣʝʥʠʝ ʥʘ ʨʝʢʘʭ ʶʛʦ-ʟʘʧʘʜʘ ʝʚʨʦʧʝʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠ ʨʘʥʥʝʝ 
ʧʦʯʪʠ ʥʘ ʚʩʝʭ ʨʝʢʘʭ ʘʟʠʘʪʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʉʦʯʝʪʘʥʠʝ ʪʘʢʠʭ ʢʨʫʧʥʳʭ ʘʥʦʤʘʣʠʡ ʩʨʦʢʦʚ ʚʝʩʝʥʥʠʭ ʣʝʜʦʚʳʭ 
ʷʚʣʝʥʠʡ ʥʘ ʨʝʢʘʭ ʨʘʥʝʝ ʥʝ ʦʪʤʝʯʘʣʦʩʴ, ʭʦʪʷ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʘʟʙʨʦʩ ʘʥʦʤʘʣʠʡ (ʥʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ 
ʩʣʘʙʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʳʡ) ʥʘʙʣʶʜʘʣʩʷ ʪʘʢʞʝ ʚʝʩʥʦʡ 2010 ʛ.  

ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʣʝʜʦʚʦʛʦ ʨʝʞʠʤʘ ʨʝʢ ʚ 2011 ʛ. ʨʘʥʥʝʝ ʚʩʢʨʳʪʠʝ ʠ ʧʦʟʜʥʝʝ ʟʘʤʝʨʟʘʥʠʝ 
ʙʦʣʴʰʠʥʩʪʚʘ ʨʝʢ ʘʟʠʘʪʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ï ʦʜʥʦ ʠʟ ʚʘʞʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʪʝʧʣʝʥʠʷ 
ʢʣʠʤʘʪʘ ʥʘ ʚʦʩʪʦʢ ʠ ʩʝʚʝʨ ʥʘʰʝʡ ʩʪʨʘʥʳ. 
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5. ʉʝʚʝʨʥʘʷ ʧʦʣʷʨʥʘʷ ʦʙʣʘʩʪʴ (ʉʇʆ). ɼʣʷ ʉʝʚʝʨʥʦʡ ʧʦʣʷʨʥʦʡ ʦʙʣʘʩʪʠ 2011 ʛ. ʩʪʘʣ ʧʝʨʚʳʤ ʧʦ ʨʘʥʛʫ 

ʪʝʧʣʳʭ ʣʝʪ ʟʘ ʧʝʨʠʦʜ ʩ 1936 ʛ. ï ʘʥʦʤʘʣʠʷ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʩʨʝʜʥʝʤ ʧʦ ʉʇʆ ʩʦʩʪʘʚʠʣʘ 

+2.3 Áʉ (ʧʨʝʜʳʜʫʱʠʡ ʤʘʢʩʠʤʫʤ +1. 8 Áʉ ʥʘʙʣʶʜʘʣʩʷ ʚ 2005 ʠ 2007 ʛʛ.). ʉʘʤʳʝ ʢʨʫʧʥʳʝ ʘʥʦʤʘʣʠʠ, ʚ ʮʝʣʦʤ ʟʘ 

ʛʦʜ ʠ ʚ ʦʪʜʝʣʴʥʳʝ ʩʝʟʦʥʳ, ʥʘʙʣʶʜʘʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʩʠʙʠʨʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʮʝʣʦʤ, ʘ ʪʘʢʞʝ ʚ ʨʘʡʦʥʝ 

ʤʦʨʝʡ ʂʘʨʩʢʦʛʦ ʠ ʃʘʧʪʝʚʳʭ. ɿʥʘʯʠʤʳʡ ʛʦʜʦʚʦʡ ʪʨʝʥʜ ʧʦʪʝʧʣʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚʦ ʚʩʝʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʨʘʡʦʥʘʭ ʉʇʆ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʉʝʚʝʨʦʝʚʨʦʧʝʡʩʢʦʛʦ ʠ ɿʘʧʘʜʥʦʩʠʙʠʨʩʢʦʛʦ. ɼʣʷ ʉʇʆ ʚ ʮʝʣʦʤ ʪʨʝʥʜ ʟʘ 1936-

2011 ʛʛ. ʨʘʚʝʥ +0.11ʦʉ/10 ʣʝʪ ʠ ʦʙʲʷʩʥʷʝʪ ʦʢʦʣʦ 37% ʩʫʤʤʘʨʥʦʡ ʜʠʩʧʝʨʩʠʠ. ɻʦʜʦʚʳʝ ʩʫʤʤʳ ʦʩʘʜʢʦʚ ʚ ʮʝʣʦʤ 

ʜʣʷ ʉʇʆ ʫʚʝʣʠʯʠʚʘʶʪʩʷ (ʦʢʦʣʦ +3 ʤʤ/10 ʣʝʪ). ʅʘʙʣʶʜʘʝʤʦʝ ʩ ʥʘʯʘʣʘ 1980-ʭ ʛʦʜʦʚ ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ 

ʤʦʨʩʢʦʛʦ ʣʴʜʘ ʨʝʟʢʦ ʫʩʢʦʨʠʣʦʩʴ ʚ ʢʦʥʮʝ 1990-ʭ. ɺ ʩʝʥʪʷʙʨʝ 2011 ʛ. ʧʣʦʱʘʜʴ ʣʴʜʘ ʩʦʩʪʘʚʠʣʘ 4.61 ʤʣʥ. ʢʚ. ʢʤ, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʪʦʨʳʤ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʧʦʩʣʝ 2007 ʛ. (4.30 ʤʣʥ. ʢʤ2). 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʧʨʠʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʳ ʚ ʉʝʚʝʨʥʦʡ ʧʦʣʷʨʥʦʡ ʦʙʣʘʩʪʠ ʧʦʟʚʦʣʷʶʪ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʩʦʭʨʘʥʝʥʠʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʪʝʥʜʝʥʮʠʠ ʢ ʧʦʪʝʧʣʝʥʠʶ ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ. 
 

6.  ɺʝʯʥʘʷ ʤʝʨʟʣʦʪʘ.  ɺ 2011 ʛ. ʜʘʥʥʳʝ ʦ ʤʦʱʥʦʩʪʠ ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ ʩʣʦʷ (ʉʊʉ) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʥʘ 21 ʧʣʦʱʘʜʢʝ. ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ ʏʫʢʦʪʢʠ, ʛʜʝ ʠʟʤʝʨʝʥʠʷ ʚ 2011 ʛ. ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʧʣʦʱʘʜʦʢ ʥʝ 

ʧʨʦʚʦʜʠʣʠʩʴ, ʨʝʛʠʦʥʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʥʦ ʪʝʤ ʞʝ ʢʦʣʠʯʝʩʪʚʦʤ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ, ʯʪʦ ʠ ʚ 

ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ. ʋʯʝʪ ʜʘʥʥʳʭ ʟʘ 2011 ʛ. ʚ ʮʝʣʦʤ ʥʝ ʩʠʣʴʥʦ ʧʦʚʣʠʷʣ ʥʘ ʦʮʝʥʢʠ ʜʦʣʛʦʧʝʨʠʦʜʥʳʭ ʪʨʝʥʜʦʚ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʩ ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ 2010 ʛ. ʚʳʷʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʅʘ 

ʩʝʚʝʨʝ ɽʏʈ ʜʘʥʥʳʝ ʧʦ ʪʨʝʤ ʧʣʦʱʘʜʢʘʤ ʧʦʢʘʟʘʣʠ ʚ ʮʝʣʦʤ ʫʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʉʊʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2010 ʛ.. 

ʇʨʠ ʵʪʦʤ ʥʘ ʜʚʫʭ ʠʟ ʪʨʝʭ ʧʣʦʱʘʜʦʢ ʉʊʉ ʟʘ 2011 ʛ. ʧʨʝʚʳʩʠʣ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʟʘ ʧʝʨʠʦʜ 1999-2011 ʥʘ 10-

15%. ɺ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 3 ʧʣʦʱʘʜʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʚ 2011 ʛ. ʧʨʦʚʦʜʠʣʠʩʴ ʠʟʤʝʨʝʥʠʷ, ʚ ʮʝʣʦʤ ʧʦʢʘʟʘʣʠ 

ʫʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʉʊʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ ʥʘ ʬʦʥʝ ʥʝʙʦʣʴʰʠʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʨʝʥʜʦʚ 

ʉʊʉ ʟʘ ʧʦʩʣʝʜʥʠʝ 12 ʣʝʪ. ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʳʡ ʨʦʩʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ ʦʪʤʝʯʘʝʪʩʷ ʚ ʶʞʥʦʡ 

ʢʨʠʦʣʠʪʦʟʦʥʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʧʨʠʪʦʤ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʟʘ 2011 ʛ. ʚ ʮʝʣʦʤ ʜʦ 5% ʥʠʞʝ ʩʨʝʜʥʠʭ ʟʘ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʝʥʠʡ. ʅʘ ʩʝʚʝʨʝ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ, ʥʘ ʬʦʥʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʨʝʥʜʦʚ ʟʘ ʧʦʩʣʝʜʥʠʝ 12 ʣʝʪ, ʚ 2011 ʛ. 

ʤʦʱʥʦʩʪʴ ʉʊʉ ʧʦʚʩʝʤʝʩʪʥʦ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʚ ʧʨʝʜʳʜʫʱʠʡ ʛʦʜ (ʥʘ 5-15%). ʅʘ ʏʫʢʦʪʢʝ ʦʪʤʝʯʝʥʦ ʫʤʝʥʴʰʝʥʠʝ 

ʉʊʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʰʣʳʤ ʛʦʜʦʤ. ɿʥʘʯʝʥʠʝ ʉʊʉ ʚ 2011 ʛ. ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜʥʝʤʫ ʟʘ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʝʥʠʡ. ʅʘ ʂʘʤʯʘʪʢʝ ʉʊʉ ʙʳʣ ʚ ʧʨʝʜʝʣʘʭ ʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ, ʦʪʣʠʯʘʷʩʴ ʦʪ ʥʝʝ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 5%. 
 

7. ɸʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʋʩʣʦʚʠʷ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ 2011 ʛ. ʦʮʝʥʠʚʘʶʪʩʷ ʢʘʢ ʜʦʩʪʘʪʦʯʥʦ 
ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʧʝʨʝʟʠʤʦʚʢʠ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʅʘ ɽʊʈ ʙʦʣʝʝ ʭʦʣʦʜʥʘʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2010 ʛ., 
ʚʝʩʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʩʦʭʨʘʥʝʥʠʶ ʥʘʢʦʧʣʝʥʥʳʭ ʟʘ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʟʘʧʘʩʦʚ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ. ɺ 
ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʥʳʭ ʟʘʩʫʭʘʤ ʨʝʛʠʦʥʘʭ ʇʨʠʚʦʣʞʩʢʦʛʦ ʠ ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ ʚʝʩʥʦʡ 2011 ʛ. 
ʚʳʧʘʣʦ ʚ ʩʨʝʜʥʝʤ ʥʘ 20 ʤʤ ʙʦʣʴʰʝ ʦʩʘʜʢʦʚ, ʯʝʤ ʚ ʟʘʩʫʰʣʠʚʦʤ 2010 ʛʦʜʫ. ʇʣʦʱʘʜʴ ʨʝʛʠʦʥʦʚ, ʦʭʚʘʯʝʥʥʳʭ 
ʟʘʩʫʭʦʡ, ʨʦʩʣʘ ʦʪ ʠʶʥʷ ʢ ʠʶʣʶ, ʥʦ ʩʠʣʴʥʘʷ ʟʘʩʫʭʘ (ʚʣʘʛʦʟʘʧʘʩʳ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ Ò 5 ʤʤ) ʦʪʤʝʯʝʥʘ ʣʠʰʴ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ, ʅʠʞʥʝʡ ɺʦʣʛʠ ʠ ʖʞʥʦʛʦ ʋʨʘʣʘ.  

ɺ ʮʝʣʦʤ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 2011 ʛ. ʩʣʝʜʫʝʪ ʦʮʝʥʠʪʴ ʢʘʢ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ 2010 ʛ., ʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʩʫʭʠ, ʥʘʙʣʶʜʘʚʰʝʡʩʷ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ, 
ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʧʦʥʝʩʣʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2008 ʛ. 
 

8. ʆʧʘʩʥʳʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ (ʆʗ). ʆʙʱʝʝ ʯʠʩʣʦ ʦʧʘʩʥʳʭ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 
ʷʚʣʝʥʠʡ (ʆʗ), ʚʢʣʶʯʘʷ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ, ʚ 2011 ʛ. ʩʦʩʪʘʚʠʣʦ 760. ʕʪʦ ʥʘ 22% 
ʤʝʥʴʰʝ, ʯʝʤ ʚ 2010 ʛ., ʢʦʛʜʘ ʠʭ ʙʳʣʦ 972. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʚ ʙʦʣʝʝ ʨʘʥʥʠʝ ʛʦʜʳ ʦʙʱʝʝ ʯʠʩʣʦ 
ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʆʗ ʩʦʩʪʘʚʠʣʦ: ʚ 2009 ʛ. ï 923, ʘ ʚ 2008 ʛ. ï 1090. ʀʟ 760 ʆʗ 2011 ʛ. 322 ʷʚʣʝʥʠʷ 
ʥʘʥʝʩʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʦʪʨʘʩʣʷʤ ʵʢʦʥʦʤʠʢʠ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʀʟ ʜʠʥʘʤʠʢʠ ʢʦʣʠʯʝʩʪʚʘ 
ʚʩʝʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ  ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʆʗ ʟʘ ʧʝʨʠʦʜ ʩ 1998 ʧʦ 2011 ʛʛ. ʩʣʝʜʫʝʪ, ʯʪʦ 2011 ʛ. ʩ 401 
ʩʣʫʯʘʝʤ ʆʗ ʙʳʣ ʧʦ ʨʝʡʪʠʥʛʫ 5-ʤ ʩʨʝʜʠ ʩʘʤʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ (ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʆʗ ʠ ʂʄʗ) 
ʟʘ ʧʦʩʣʝʜʥʠʝ 14 ʣʝʪ. ɺ 2011 ʛ. ʢʦʣʠʯʝʩʪʚʦ ʆʗ ʙʳʣʦ ʥʘ 23% ʙʦʣʴʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʟʘ 1998-2011 ʛʛ. ʅʘʠʙʦʣʝʝ 
ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʦʩʪʘʝʪʩʷ 2010 ʛ. ʩ 511 ʩʣʫʯʘʷʤʠ ʆʗ. 
 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʆʗ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʟʘ 2010 ʛ. ʠ 2011 ʛ. 
 

  2010 ʛ. 2011 ʛ. 

1. ʉʠʣʴʥʳʡ ʚʝʪʝʨ 104 75 

2. ʉʠʣʴʥʳʝ ʦʩʘʜʢʠ 81 84 

3. ʅʘʣʠʧʘʥʠʝ ʤʦʢʨʦʛʦ ʩʥʝʛʘ 6 14 

4. ɿʘʤʦʨʦʟʢʠ 42 32 

5. ʉʠʣʴʥʘʷ ʞʘʨʘ 26 13 

6. ʉʠʣʴʥʳʡ ʤʦʨʦʟ 28 10 

7. ɸʥʦʤʘʣʴʥʦ ʪʝʧʣʘʷ ʧʦʛʦʜʘ 13 10 

8. ɸʥʦʤʘʣʴʥʦ ʭʦʣʦʜʥʘʷ ʧʦʛʦʜʘ 9 16 

9. ʊʫʤʘʥ 7 1 

10. ʂʦʤʧʣʝʢʩ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ 114 86 

11. ɻʦʣʦʣʝʜʥʳʝ ʷʚʣʝʥʠʷ 24 8 



 9 

12. ʄʝʪʝʣʴ 35 23 

13. ɻʨʘʜ 15 17 

14. ʉʤʝʨʯ 6 12 

15. ʄʛʣʘ 1 - 
 

 9. ʈʘʜʠʘʮʠʦʥʥʳʡ ʨʝʞʠʤ. ɺ ʩʨʝʜʥʝʤ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʚ 2011 ʛ. ʚʦ ʚʩʝ ʩʝʟʦʥʳ ʧʨʠʭʦʜ ʩʦʣʥʝʯʥʦʡ 
ʨʘʜʠʘʮʠʠ ʙʳʣ ʙʣʠʟʦʢ ʢ ʥʦʨʤʝ. ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʨʝʞʠʤʘ 2011 ʛ. ʩʚʷʟʘʥʘ ʩ 
ʥʘʣʠʯʠʝʤ ʚ ʣʝʪʥʠʡ ʩʝʟʦʥ ʦʙʰʠʨʥʦʡ, ʛʣʫʙʦʢʦʡ ʠ ʫʩʪʦʡʯʠʚʦʡ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʘʥʦʤʘʣʠʠ ʚ ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ 
ʈʦʩʩʠʠ (ʩ ʮʝʥʪʨʦʤ ʚ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ), ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʘʥʦʤʘʣʠʠ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ, ʢʦʛʜʘ ʙʳʣʠ 
ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʨʝʢʦʨʜʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʤʝʩʷʯʥʳʭ ʠ ʩʝʟʦʥʥʳʭ ʩʫʤʤʘʭ ʧʨʠʭʦʜʷʱʝʡ ʨʘʜʠʘʮʠʠ.  

ɺ ʢʦʥʮʝ 1980-ʭ ï ʥʘʯʘʣʝ 1990-ʭ ʛʛ. ʚ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪʤʝʯʘʝʪʩʷ ʧʦʥʠʞʝʥʥʦʝ 
ʧʦʩʪʫʧʣʝʥʠʝ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʧʨʠ ʵʪʦʤ ʥʘ ʠʥʪʝʨʚʘʣʝ 1961-1990 ʛʛ. ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʡ 
ʪʨʝʥʜ. ɺ ʧʦʩʣʝʜʥʝʤ ʜʝʩʷʪʠʣʝʪʠʠ 20-ʛʦ ʠ ʥʘʯʘʣʝ 21-ʛʦ ʩʪʦʣʝʪʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʚʨʘʪ ʢ ʟʥʘʯʝʥʠʷʤ ʧʨʠʭʦʜʷʱʝʡ 
ʨʘʜʠʘʮʠʠ, ʙʣʠʟʢʠʤ ʢ ʥʦʨʤʝ. ɺ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʜʣʷ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ, ʦʪʢʣʦʥʷʶʪʩʷ ʦʪ ʥʦʨʤʳ ʛʦʜʦʚʳʝ 
ʩʫʤʤʳ ʧʨʷʤʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ, ʛʜʝ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʣʝʪ 
ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ. 
 

10. ʆʟʦʥʦʚʳʡ ʩʣʦʡ. ʋʨʦʚʝʥʴ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʟʦʥʘ ʥʘʜ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʝʡ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ ʚ ʪʝʯʝʥʠʝ 2011 ʛ. ʙʳʣ ʟʘʤʝʪʥʦ ʥʠʞʝ ʥʘʙʣʶʜʘʝʤʦʛʦ ʚ ʢʦʥʮʝ 1970-ʭ, ʥʦ ʚʳʰʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʚ ʢʦʥʮʝ 
1990-ʭ. ɺʝʩʝʥʥʷʷ ʘʥʦʤʘʣʠʷ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʟʦʥʥʦʛʦ ʩʣʦʷ (ʆʉʆ) ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ ʙʳʣʘ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ 
ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʟʦʥʦʚʳʭ ʘʥʦʤʘʣʠʡ ʚ ʉʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ ʟʘ ʚʩʝ ʚʨʝʤʷ ʙʦʣʝʝ ʯʝʤ ʧʦʣʫʚʝʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ. 
ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʢʨʫʧʥʦʡ ʘʥʦʤʘʣʠʠ ʆʉʆ ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ ʚ 2011 ʛ. ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
ʪʦʤ, ʯʪʦ ʨʷʜ ʤʝʭʘʥʠʟʤʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʧʦʚʝʜʝʥʠʝ ʦʟʦʥʦʚʦʛʦ ʩʣʦʷ, ʧʦʜʚʝʨʞʝʥ ʟʘʤʝʪʥʳʤ ʦʪʢʣʦʥʝʥʠʷʤ ʦʪ 
ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ ʵʚʦʣʶʮʠʷ ʩʦʩʪʦʷʥʠʷ ʵʪʦʛʦ ʩʣʦʷ ʜʦʣʞʥʘ 
ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʯʘʩʪʴ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʵʚʦʣʶʮʠʠ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ɿʝʤʣʠ ʚ ʮʝʣʦʤ. ɺʝʣʠʯʠʥʘ 
ʭʠʤʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʆʉʆ ʚ ʛʘʟʦʬʘʟʥʳʭ ʠ ʛʝʪʝʨʦʬʘʟʥʳʭ ʨʝʘʢʮʠʷʭ ʚʥʫʪʨʠ ʧʦʣʷʨʥʦʛʦ ʮʠʢʣʦʥʘ ʟʠʤʦʡ 2010/11 ʛʛ. 
ʩʦʩʪʘʚʠʣʘ, ʧʦ ʨʘʟʥʳʤ ʦʮʝʥʢʘʤ, 130-150 ʝ.ɼ. ï ʵʪʦ ʨʝʢʦʨʜʥʘʷ ʚʝʣʠʯʠʥʘ ʧʦʪʝʨʴ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʚ 
ɸʨʢʪʠʢʝ (ʧʨʝʜʳʜʫʱʠʡ ʤʘʢʩʠʤʫʤ ʥʘʙʣʶʜʘʣʩʷ ʟʠʤʦʡ 2004/05 ʛʦʜʘ ʠ ʩʦʩʪʘʚʣʷʣ 116 ʝ.ɼ.). 
 

ɼʦʢʣʘʜ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʢʣʠʤʘʪʘ ʟʘ 2011 ʛ. ʨʘʟʤʝʱʝʥ ʥʘ ʩʘʡʪʝ ʈʦʩʛʠʜʨʦʤʝʪʘ: http://www.meteorf.ru 
 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ  ʦ ʩʦʩʪʦʷʥʠʠ ʢʣʠʤʘʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠ ʙʶʣʣʝʪʝʥʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 
ʤʦʥʠʪʦʨʠʥʛʘ ʢʣʠʤʘʪʘ ʨʝʛʫʣʷʨʥʦ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʚʝʙïʩʘʡʪʘʭ ʅʀʋ ʈʦʩʛʠʜʨʦʤʝʪʘ: ʌɻɹʋ çʀɻʂʕ ʈʦʩʛʠʜʨʦʤʝʪʘ 
ʠ ʈɸʅè (http://climatechange.su), ʌɻɹʋ çɺʅʀʀɻʄʀ-ʄʎɼè (http://www.meteo.ru/climate), ʌɻɹʋ çɻʠʜʨʦʤʝʪʮʝʥʪʨ 
ʈʦʩʩʠʠè (http://meteoinfo.ru, http://seakc.meteoinfo.ru), ʌɻɹʋ çɻɻʆè (http://voeikovmgo.ru ), ʌɻɹʋ 
çɸɸʅʀʀè (http://www.aari.ru/main.php )     ƴ 
 
 

2) ɽʞʝʛʦʜʥʦʝ ʟʘʷʚʣʝʥʠʝ ɺʩʝʤʠʨʥʦʡ ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʆʨʛʘʥʠʟʘʮʠʠ (ɺʄʆ) ʦ ʩʦʩʪʦʷʥʠʠ 
ʛʣʦʙʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ 
 

 

ɺ ʝʞʝʛʦʜʥʦʤ ɿʘʷʚʣʝʥʠʠ ɺʄʆ ʦ ʩʦʩʪʦʷʥʠʠ ʛʣʦʙʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ, ʚʳʧʫʱʝʥʥʦʤ 23 ʤʘʨʪʘ 2012 ʛ., 

ʛʦʚʦʨʠʪʩʷ, ʯʪʦ 2011 ʛ. ʩʪʘʣ 11-ʤ ʚ ʨʷʜʫ ʩʘʤʳʭ ʪʝʧʣʳʭ ʣʝʪ ʩʦ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʥʘʙʣʶʜʝʥʠʡ ʚ 1850 ʛ., 

ʘ ʪʘʢʞʝ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʚʳʚʦʜʘʤ ï  ʩʘʤʳʤ ʪʝʧʣʳʤ ʛʦʜʦʤ ʟʘ ʚʩʝ ʛʦʜʳ, ʢʦʛʜʘ ʥʘʙʣʶʜʘʣʦʩʴ 

ʦʭʣʘʞʜʘʶʱʝʝ ʢʣʠʤʘʪ ʷʚʣʝʥʠʝ ʃʘ-ʅʠʥʴʷ. ʉʨʝʜʥʝʤʠʨʦʚʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 2011 ʛ. ʧʦ ʦʮʝʥʢʘʤ ʙʳʣʠ 

ʥʘ 0,40 ÁC ʚʳʰʝ ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ ʚʝʣʠʯʠʥʳ ʟʘ ʧʝʨʠʦʜ 1961-1990 ʛʛ., ʨʘʚʥʦʡ 14 Á C. 
            

 

          ɸʥʦʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʘ ʩ 

ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʭ ʟʘ ʧʦʩʣʝʜʥʠʝ 60 ʣʝʪ ʷʚʣʝʥʠʡ ʃʘ-ʅʠʥʴʷ, ʦʢʘʟʘʣʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʛʦʜʫ 2011 ʛ. ʚʦ ʚʩʝʤ ʤʠʨʝ. ʆʙʰʠʨʥʳʝ ʥʘʚʦʜʥʝʥʠʷ 

ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʥʘ ʚʩʝʭ ʢʦʥʪʠʥʝʥʪʘʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ɺʦʩʪʦʯʥʘʷ ɸʬʨʠʢʘ ʠ ʉʝʚʝʨʥʘʷ 

ɸʤʝʨʠʢʘ ʧʦʜʚʝʨʛʘʣʠʩʴ ʚʦʟʜʝʡʩʪʚʠʶ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʟʘʩʫʭ. ʇʣʦʱʘʜʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʩʢʠʭ ʣʴʜʦʚ ʩʦʢʨʘʪʠʣʘʩʴ ʜʦ ʧʦʯʪʠ ʨʝʢʦʨʜʥʳʭ ʥʠʟʢʠʭ 

ʫʨʦʚʥʝʡ. ɸʢʪʠʚʥʦʩʪʴ ʪʨʦʧʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʙʳʣʘ ʥʠʞʝ 

ʩʨʝʜʥʝʡ, ʦʜʥʘʢʦ ʚ ʉʐɸ ʥʘʙʣʶʜʘʣʩʷ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʩʝʟʦʥʦʚ ʪʦʨʥʘʜʦ 

ʟʘ ʚʩʶ ʠʩʪʦʨʠʶ ʥʘʙʣʶʜʝʥʠʡ. 

ʊʘʢʞʝ 23 ʤʘʨʪʘ ɺʄʆ ʘʥʦʥʩʠʨʦʚʘʣʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʚʳʚʦʜʳ ʜʝʩʷʪʠʣʝʪʥʝʛʦ 
ʆʙʟʦʨʘ ʩʦʩʪʦʷʥʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ, ʫʢʘʟʳʚʘʶʱʝʛʦ ʥʘ ʪʦ, ʯʪʦ ʪʝʤʧʳ ʠʟʤʝʥʝʥʠʷ 
ʢʣʠʤʘʪʘ ʫʩʢʦʨʠʣʠʩʴ ʚ 2001-2010 ʛʛ., ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʘʤʳʤ ʪʝʧʣʳʤ ʜʝʩʷʪʠʣʝʪʠʝʤ ʟʘ ʚʩʶ 
ʠʩʪʦʨʠʶ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʚʩʝʭ ʢʦʥʪʠʥʝʥʪʘʭ ʟʝʤʥʦʛʦ ʰʘʨʘ. 

  ɼʝʩʷʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ 2001-2010 ʛʛ. ʙʳʣ ʩʘʤʳʤ ʪʝʧʣʳʤ ʩʦ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘʙʣʶʜʝʥʠʡ ʚ 

1850 ʛ., ʧʦ ʦʮʝʥʢʘʤ, ʩ ʛʣʦʙʘʣʴʥʳʤʠ ʧʨʠʟʝʤʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʰʠ ʠ ʤʦʨʷ ʥʘ 0,46ÁC ʚʳʰʝ 

ʩʨʝʜʥʝʛʦ ʤʥʦʛʦʣʝʪʥʝʛʦ (1961-1990 ʛʛ.) ʟʥʘʯʝʥʠʷ, ʨʘʚʥʦʛʦ 14,0ÁC. ɼʝʚʷʪʴ ʠʟ ʵʪʠʭ ʛʦʜʦʚ ʚʦʰʣʠ ʚ ʜʝʩʷʪʢʫ 

ʥʘʠʙʦʣʝʝ ʪʝʧʣʳʭ ʣʝʪ ʟʘ ʚʩʶ ʠʩʪʦʨʠʶ ʥʘʙʣʶʜʝʥʠʡ. ʉʘʤʳʤ ʪʝʧʣʳʤ ʛʦʜʦʤ ʚ ʨʷʜʫ ʥʘʙʣʶʜʝʥʠʡ ʩʪʘʣ 2010 ʛ., ʟʘ 

ʢʦʪʦʨʳʤ ʩʣʝʜʫʝʪ 2005 ʛ. ʩʦ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʧʦ ʦʮʝʥʢʘʤ, ʥʘ 0,53ÁC ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʤʥʦʛʦʣʝʪʥʝʛʦ 

http://www.meteorf.ru/
http://climatechange.su/
http://www.meteo.ru/climate
http://meteoinfo.ru/
http://seakc.meteoinfo.ru/
http://voeikovmgo.ru/
http://www.aari.ru/main.php
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ʟʥʘʯʝʥʠʷ. ʕʪʦ ʙʳʣʦ ʩʘʤʦʝ ʪʝʧʣʦʝ ʜʝʩʷʪʠʣʝʪʠʝ ʠʟ ʢʦʛʜʘ-ʣʠʙʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ: ʧʦ ʟʥʘʯʝʥʠʷʤ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʰʠ, ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ, ʢʦʥʪʠʥʝʥʪʦʚ ʠ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ. 
 

 
 
 
 
 
 

ʈʠʩʫʥʦʢ 1 ï ɸʥʦʤʘʣʠʷ 
ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (Áʉ) ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ 1961-1990 ʛʛ. 

 

ɼʘʥʥʳʝ HadCRUT3 ʟʘ ʷʥʚʘʨʴ 2001 ʛ. ï ʜʝʢʘʙʨʴ 2010 ʛ. 

 
 

ʉʦʛʣʘʩʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʚʳʚʦʜʘʤ ʪʝʤʧʳ ʧʦʚʳʰʝʥʠʷ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʙʳʣʠ çʷʨʢʦ 
ʚʳʨʘʞʝʥʥʳʤʠè ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʨʝʜʳʜʫʱʠʭ ʯʝʪʳʨʝʭ ʜʝʩʷʪʠʣʝʪʠʡ. ɻʣʦʙʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʳʰʘʣʘʩʴ ʩ 
1971 ʛ. ʚ ʩʨʝʜʥʝʤ ʧʨʠʤʝʨʥʦ ʥʘ 0,166 ÁC ʟʘ ʢʘʞʜʳʝ ʜʝʩʷʪʴ ʣʝʪ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 0,06 ÁC ʟʘ 
ʢʘʞʜʦʝ ʜʝʩʷʪʠʣʝʪʠʝ, ʨʘʩʩʯʠʪʘʥʥʳʤ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ 1881-2010 ʛʛ. 

 

 
 
 
 
 
 
 
 

ʈʠʩʫʥʦʢ 3 ï  ʊʨʝʥʜʳ ʪʝʤʧʝʨʘʪʫʨʳ 
 

 
 

ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ.  
ɺʳʧʘʜʝʥʠʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ (ʜʦʞʜʴ, ʩʥʝʛ ʠ ʪ.ʜ.) ʚ ʛʣʦʙʘʣʴʥʦʤ ʨʘʟʨʝʟʝ ʥʘʜ ʩʫʰʝʡ ʚ 2001-2010 ʛʛ. 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʚʪʦʨʳʤ ʧʦ ʩʯʝʪʫ ʧʦʩʣʝ ʧʝʨʠʦʜʘ 1951-1960 ʛʛ. ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ ʩ 1901 ʛ. 
ɺ ʨʘʤʢʘʭ ʪʘʢʦʛʦ ʤʠʨʦʚʦʛʦ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʤʝʞʛʦʜʦʚʳʝ 
ʨʘʟʣʠʯʠʷ. 

 

 
 

ɸʥʘʣʠʟ ʘʥʦʤʘʣʠʠ ʠʟʤʝʨʝʥʥʳʭ ʧʨʠʙʦʨʘʤʠ 
ʦʩʘʜʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʦʨʜʠʥʘʪʥʦʡ 
ʩʝʪʢʠ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 1,0 ʛʨʘʜʫʩ ʟʘ 
ʜʝʩ̫ʪʠʣʝʪʠʝ 2001-2010 ʛʛ. ʚ ʤʤ/ʛʦʜ ʥʘ 
ʦʩʥʦʚʘʥʠʠ ʧʨʦʜʫʢʮʠʠ ɻʣʦʙʘʣʴʥʦʛʦ ʮʝʥʪʨ 
ʢʣʠʤʘʪʦʣʦʛʠʠ ʦʩʘʜʢʦʚ (ʦʪʢʣʦʥʝʥʠʝ ʦʪ 

ʟʥʘʯʝʥʠʡ ʥʦʨʤʳ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʧʝʨʠʦʜʝ 1951-
2000 ʛʛ.) 

 
ʈʠʩʫʥʦʢ 3 ï ʀʟʙʳʪʦʢ/ʜʝʬʠʮʠʪ ʦʩʘʜʢʦʚ 

(ʩʠʥʠʡ/ʢʨʘʩʥʳʡ ʮʚʝʪ) ʚ ʩʨʝʜʥʝʤ ʟʘ ʧʝʨʠʦʜ 
2001-2010 ʛʛ. 
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ʕʢʩʪʨʝʤʘʣʴʥʳʝ ʷʚʣʝʥʠʷ. 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʧʦʛʦʜʥʳʝ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚʦ ʤʥʦʛʠʭ ʯʘʩʪʷʭ 

ʧʣʘʥʝʪʳ: ʥʘʚʦʜʥʝʥʠʷ, ʟʘʩʫʭʠ, ʰʪʦʨʤʦʚʳʝ ʮʠʢʣʦʥʳ, ʚʦʣʥʳ ʪʝʧʣʘ ʠ ʭʦʣʦʜʘ. ɼʚʝ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʦʣʥʳ 
ʪʝʧʣʘ (ʞʘʨʳ) ʚʦʟʜʝʡʩʪʚʦʚʘʣʠ ʥʘ ɽʚʨʦʧʫ ʚ 2003 ʛ. ʠ ʥʘ ʈʦʩʩʠʶ ʚ 2010 ʛ. ʆʥʠ ʧʨʠʚʝʣʠ ʢ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤ 
ʧʦʩʣʝʜʩʪʚʠʷʤ, ʪʳʩʷʯʘʤ ʯʝʣʦʚʝʯʝʩʢʠʭ ʩʤʝʨʪʝʡ ʠ ʢ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʧʦʞʘʨʘʤ.  

ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʷʚʣʝʥʠʷʤ ʧʦʛʦʜʳ, ʟʘʪʨʦʥʫʚʰʠʤʠ ʤʥʦʛʠʝ ʯʘʩʪʠ ʧʣʘʥʝʪʳ ʟʘ 
ʧʨʦʰʝʜʰʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʷʚʣʷʣʠʩɹ ï ʥʘʚʦʜʥʝʥʠʷ. ʐʠʨʦʢʦʤʘʩʰʪʘʙʥʳʝ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʥʘʚʦʜʥʝʥʠʷ 
ʥʘʙʣʶʜʘʣʠʩʴ ʚ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ ʚ 2001 ʛ. ʠ 2005 ʛ., ɸʬʨʠʢʝ ʚ 2008 ʛ., ɸʟʠʠ (ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʇʘʢʠʩʪʘʥ) ʚ 2010 
ʛ., ʀʥʜʠʠ ʚ 2005 ʛ., ʘ ʪʘʢʞʝ ɸʚʩʪʨʘʣʠʠ ʚ 2010 ʛ. 

ʕʢʩʪʨʝʤʘʣʴʥʦ ʟʘʩʫʰʣʠʚʳʝ ʫʩʣʦʚʠʷ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ ɸʚʩʪʨʘʣʠʠ, ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɸʬʨʠʢʠ, ʨʝʛʠʦʥʝ 
ɸʤʘʟʦʥʠʠ ʠ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʦʚ ɸʤʝʨʠʢʠ. 

 ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ɺʦʩʪʦʯʥʦʡ ɸʬʨʠʢʝ ʦʪʤʝʯʘʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʳʝ 
ʛʫʤʘʥʠʪʘʨʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʟʘʩʫʭʠ ʩ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʡ ʥʝʭʚʘʪʢʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʛʠʙʝʣʴʶ ʣʶʜʝʡ ʠ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

ɺ 48 ʠʟ 102 ʩʪʨʘʥ (ʪ.ʝ. ʚ 47% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ) ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʦʚʳʝ ʤʘʢʩʠʤʫʤʳ 
ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ 2001-2010 ʛʛ. ʇʨʠ ʵʪʦʤ ʨʘʥʝʝ ʚ 1991-2000 ʛʛ. ʥʦʚʳʝ ʤʘʢʩʠʤʫʤʳ ʙʳʣʠ 
ʦʪʤʝʯʝʥʳ ʪʦʣʴʢʦ ʚ 20 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʘʥ, ʠ ʧʨʠʤʝʨʥʦ ʚ 10 % - ʚ ʧʨʝʜʳʜʫʱʠʝ ʜʝʩʷʪʠʣʝʪʠ.̫ 

ɺ ʧʨʦʰʝʜʰʝʤ  ʜʝʩʷʪʠʣʝʪʠʠ ʦʪʤʝʯʝʥ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʪʨʦʧʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ ʚ ʉʝʚʝʨʥʦʡ 
ɸʪʣʘʥʪʠʢʝ. ɺ 2005 ʛ. ʫʨʘʛʘʥ çʂʘʪʨʠʥʘè, ʜʦʩʪʠʛʰʠʡ 5-ʡ ʢʘʪʝʛʦʨʠʠ, ʩʪʘʣ ʩʘʤʳʤ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʫʨʘʛʘʥʦʤ, 
ʦʙʨʫʰʠʚʰʠʤʩʷ ʥʘ ʉʐɸ, ʠ ʚʳʟʚʘʣ ʛʠʙʝʣʴ ʙʦʣʝʝ 1 800 ʯʝʣʦʚʝʢ. ɺ 2008 ʛ. ʪʨʦʧʠʯʝʩʢʠʡ ʮʠʢʣʦʥ çʅʘʨʛʠʩè ʩʪʘʣ 
ʩʘʤʳʤ ʙʦʣʴʰʠʤ ʚ ʠʩʪʦʨʠʠ ʩʪʨʘʥʳ ʠ ʚ ʪʝʯʝʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʩʪʠʭʠʡʥʳʤ ʙʝʜʩʪʚʠʝʤ ʚ ʄʴʷʥʤʝ, ʝʛʦ 
ʞʝʨʪʚʘʤʠ ʩʪʘʣʠ ʙʦʣʝʝ 70 000 ʯʝʣʦʚʝʢ. 

 
ʈʠʩʫʥʦʢ 4 ï ʕʢʩʪʨʝʤʘʣʴʥʳʝ ʷʚʣʝʥʠʷ, ʦʪʤʝʯʝʥʥʳʝ ʚ 2001-2010 ʛʛ.: ʯʠʩʣʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ 
ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʷʚʣʝʥʠʷ ʦʙʦʟʥʘʯʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʘʥ, ʩʦʦʙʱʠʚʰʠʭ ʦʙ ʵʪʦʤ ʵʢʩʪʨʝʤʘʣʴʥʦʤ ʷʚʣʝʥʠʠ, ʚ ʧʨʦʮʝʥʪʥʦʤ 

ʚʳʨʘʞʝʥʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʩʪʨʘʥ, ʦʪʚʝʪʠʚʰʠʭ ʥʘ ʦʧʨʦʩ. 

 
ʄʦʨʩʢʦʡ ʣʝʜ. 

ʋʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ ʤʦʨʩʢʦʛʦ ʣʴʜʘ ʚ ɸʨʢʪʠʢʝ, ʥʘʙʣʶʜʘʚʰʝʝʩʷ ʩ ʢʦʥʮʘ 1960-ʭ ʛʛ., ʧʨʦʜʦʣʞʘʣʦʩʴ ʠ ʚ 
ʪʝʯʝʥʠʝ 2001-2010 ʛʛ. ʀʩʪʦʨʠʯʝʩʢʠʡ ʤʠʥʠʤʫʤ ʧʣʦʱʘʜʠ ʧʦʢʨʦʚʘ ʘʨʢʪʠʯʝʩʢʦʛʦ ʤʦʨʩʢʦʛʦ ʣʴʜʘ ʚ ʩʝʟʦʥ ʪʘʷʥʠʷ ʚ 
ʩʝʥʪʷʙʨʝ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ 2007 ʛ. 

ɺ 2011 ʛ. ʧʣʦʱʘʜʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʨʢʪʠʯʝʩʢʦʛʦ ʤʦʨʩʢʦʛʦ ʣʴʜʘ ʙʳʣʘ ʚʥʦʚʴ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ 
ʩʨʝʜʥʝʡ. ʉʝʟʦʥʥʳʡ ʤʠʥʠʤʫʤ, ʜʦʩʪʠʛʥʫʪʳʡ 9 ʩʝʥʪʷʙʨʷ, ʩʦʩʪʘʚʣʷʣ 4,33 ʤʣʥ ʢʤ

2 
(ʥʘ 35 % ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʟʘ 1979-

2000 ʛʛ.) ʧʦ ʜʘʥʥʳʤ ʠʥʬʦʨʤʘʮʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʜʘʥʥʳʭ ʧʦ ʩʥʝʛʫ ʠ ʣʴʜʫ ʉʐɸ. ʕʪʦ ʚʪʦʨʦʡ ʩʘʤʳʡ 
ʥʠʟʢʠʡ ʧʦ ʚʝʣʠʯʠʥʝ ʚ ʨʷʜʫ ʥʘʙʣʶʜʝʥʠʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʩʝʟʦʥʥʳʡ ʤʠʥʠʤʫʤ ʧʦʩʣʝ ʨʝʢʦʨʜʥʦʛʦ ʤʠʥʠʤʫʤʘ 
2007 ʛ. ʆʙʲʝʤ ʤʦʨʩʢʦʛʦ ʣʴʜʘ ʙʳʣ ʜʘʞʝ ʝʱʝ ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʠ ʦʮʝʥʠʚʘʣʩʷ ʢʘʢ ʥʦʚʳʡ ʨʝʢʦʨʜʥʳʡ ʤʠʥʠʤʫʤ, 
ʨʘʚʥʳʡ 4 200 ʢʤ3, ʧʨʝʚʟʦʡʜʷ ʨʝʢʦʨʜʥʫʶ ʚʝʣʠʯʠʥʫ 4 580 ʢʤ3  2010 ʛ. 

ʅʘʯʠʥʘʷ ʩ 1972 ʛ. ʥʘʙʣʶʜʝʥʠʷ ʩʦ ʩʧʫʪʥʠʢʦʚ ʧʦʢʘʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʝ ʧʣʦʱʘʜʠ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʦʪ ʛʦʜʘ 
ʢ ʛʦʜʫ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʘʢ ʪʦʣʱʠʥʘ, ʪʘʢ ʠ ʧʣʦʱʘʜʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʦʨʩʢʦʛʦ ʣʴʜʘ 
ʚ ɸʨʢʪʠʢʝ ʟʘʤʝʪʥʦ ʫʤʝʥʴʰʠʣʠʩʴ ʟʘ ʧʦʩʣʝʜʥʠʝ 35 ʣʝʪ. ʆʜʥʘʢʦ ʵʪʠ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ 
ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ɸʨʢʪʠʢʝ ʧʨʦʠʟʦʰʣʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ɺ ʪʝʯʝʥʠʝ 
ʧʦʩʣʝʜʥʠʭ ʰʝʩʪʠ ʣʝʪ ʜʝʩʷʪʠʣʝʪʠʷ (2005-2010 ʛʛ.) ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʷʪʴ ʩʘʤʭr ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʡ ʧʣʦʱʘʜʠ 
ʤʦʨʩʢʦʛʦ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʜʣʷ ʩʝʥʪʷʙʨʷ, ʧʨʠ ʵʪʦʤ ʚ 2007 ʛ. ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʨʝʢʦʨʜʥʳʡ ʤʠʥʠʤʫʤ ʧʣʦʱʘʜʠ, 
ʨʘʚʥʳʡ 4,28 ʤʣʥ ʢʤ

2
, ʯʪʦ ʥʘ 39 % ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʟʘ 1979-2000 ʛʛ. 

 

ʊʝʢʩʪ ʨʝʟʶʤʝ ɿʘʷʚʣʝʥʠʷ ɺʄʆ: http://www.wmo.int/pages/mediacentre/press_releases/documents/943_ru.pdf  
ɿʘʷʚʣʝʥʠʝ ɺʄʆ ʦ ʩʦʩʪʦʷʥʠʠ ʛʣʦʙʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʚ 2011 ʛ. ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʧʦʣʥʦʩʪʴʶ: 
http://www.wmo.int/pages/prog/wcp/wcdmp/documents/1085_ru.pdf    ƴ 

http://www.wmo.int/pages/mediacentre/press_releases/documents/943_ru.pdf
http://www.wmo.int/pages/prog/wcp/wcdmp/documents/1085_ru.pdf
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3) çʉʧʫʪʥʠʢʦʚʳʡ ʧʨʦʝʢʪ GOSAT ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚè  
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʣʘʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʣʦʙʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʚʳʙʨʦʩʘʭ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ (ʇɻ) ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʦʙ ʦʙʲʸʤʘʭ ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʠ  

ʦʙʲʸʤʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʚʳʙʨʦʩʦʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʠʢʠ, ʚ 

ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʘʪ ʜʘʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʵʢʦʩʠʩʪʝʤ ï ʣʝʩʦʚ, ʙʦʣʦʪʥʳʭ ʠ ʩʪʝʧʥʳʭ ʪʝʨʨʠʪʦʨʠʡ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʨʷʜʝ ʩʪʨʘʥ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʩʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ʉʝʛʦʜʥʷ ʤʳ ʨʘʩʩʢʘʞʝʤ ʦʙ ʦʜʥʦʤ ʠʟ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ - 

ʧ̫ʦʥʩʢʦʤ ʧʨʦʝʢʪʝ GOSAT, ʘ ʧʦʤʦʞʝʪ ʥʘʤ ʚ ʵʪʦʤ ʟʘʚʝʜʫʶʱʠʡ ʃʘʙʦʨʘʪʦʨʠʝʡ 

ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʆʪʜʝʣʘ ʬʠʟʠʢʠ ʚʳʩʦʢʠʭ ʩʣʦʸʚ ʘʪʤʦʩʬʝʨʳ ʎʝʥʪʨʘʣʴʥʦʡ 

ɸʵʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ (ʎɸʆ) ʈʦʩʛʠʜʨʦʤʝʪʘ ʢ.ʬ.-ʤ.ʥ. ɸ.ʅ.ʃʫʢʴʷʥʦʚ, 

ʨʫʢʦʚʦʜʷʱʠʡ ʛʨʫʧʧʦʡ ʨʦʩʩʠʡʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʵʪʦʤ ʧʨʦʝʢʪʝ.   
 

    ɸ.ʅ. ʃʫʢʴʷʥʦʚ 

1) ʋʚʘʞʘʝʤʳʡ ɸʣʝʢʩʘʥʜʨ ʅʠʢʦʣʘʝʚʠʯ, ʩʧʘʩʠʙʦ, ʯʪʦ ʩʦʛʣʘʩʠʣʠʩʴ ʦʪʚʝʪʠʪʴ ʥʘ ʥʘʰʠ ʚʦʧʨʦʩʳ. 

ʈʘʩʩʢʘʞʠʪʝ, ʧʦʞʘʣʫʡʩʪʘ, ʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ɺ 

ʯʸʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʧʫʪʥʠʢʦʚʳʭ ʤʝʪʦʜʦʚ? 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ʠʩʪʦʯʥʠʢʦʚ ʠ ʩʪʦʢʦʚ ʇɻ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʦʣʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ 

ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ ʧʦʜʭʦʜʘ.  

ʇʝʨʚʳʡ ʧʦʜʭʦʜ ʩʦʩʪʦʠʪ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʠʟʤʝʨʝʥʠʠ ʣʦʢʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʇɻ ʩ ʧʦʤʦʱʴʶ ʥʘʟʝʤʥʳʭ ʠ 

ʤʘʯʪʦʚʳʭ ʧʨʠʙʦʨʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʜʝʣʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʪʤʦʩʬʝʨʳ ʩ ʙʠʦʩʬʝʨʦʡ ʠ ʦʢʝʘʥʦʤ, ʘ ʪʘʢʞʝ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʳʙʨʦʩʦʚ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ 

ʪʦʯʥʦʩʪʴ ʣʦʢʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʦʪʦʢʦʚ ʇɻ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʥʠʟʢʘʷ ʧʣʦʪʥʦʩʪʴ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʵʪʠʭ ʥʘʙʣʶʜʝʥʠʡ ʥʝ ʧʦʟʚʦʣʷʶʪ ʢʦʨʨʝʢʪʥʦ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʪʴ ʵʪʠ ʜʘʥʥʳʝ ʥʘ ʛʣʦʙʘʣʴʥʫʶ ʩʝʪʢʫ.  

ɺʪʦʨʦʡ ʧʦʜʭʦʜ  ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʨʘʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʛʣʦʙʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʇɻ ʚ ʘʪʤʦʩʬʝʨʝ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ ʥʘʟʝʤʥʳʭ, ʩʘʤʦʣʸʪʥʳʭ 

ʠ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʤʦʜʝʣʠ ʧʝʨʝʥʦʩʘ, ʩʚʷʟʳʚʘʶʱʠʝ ʵʤʠʩʩʠʠ ʇɻ ʩ ʠʭ ʠʟʤʝʨʷʝʤʳʤʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʪʦʯʥʠʢʦʚ/ʩʪʦʢʦʚ ʠʥʪʝʨʝʩʫʶʱʝʡ ʥʘʩ ʢʦʤʧʦʥʝʥʪʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʫʩʣʦʚʠʷ 

ʤʠʥʠʤʠʟʘʮʠʠ ʨʘʟʥʦʩʪʠ ʤʦʜʝʣʴʥʳʭ ʠ ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʪʦʡ ʢʦʤʧʦʥʝʥʪʳ. ɺ ʪʘʢʦʛʦ ʨʦʜʘ 

ʟʘʜʘʯʘʭ ʦʧʪʠʤʠʟʘʮʠʠ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʧʨʠʦʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʪʦʢʘʭ, ʢʦʪʦʨʫʶ ʢʘʢ ʨʘʟ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʫʧʦʤʷʥʫʪʳʡ ʚʳʰʝ ʧʝʨʚʳʡ ʧʦʜʭʦʜ. ʂʘʯʝʩʪʚʦ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʵʪʠʭ ʘʧʨʠʦʨʥʳʭ ʧʦʪʦʢʦʚ ʥʘ 

ʦʩʥʦʚʝ ʦʙʨʘʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʫʜʝʪ ʚʦʟʨʘʩʪʘʪʴ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʠ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʇɻ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʧʫʪʥʠʢʠ ʷʚʣʷʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʥʝʧʨʝʨʳʚʥʦʩʪʴ 

ʠ ʛʣʦʙʘʣʴʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʡ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʭ 

ʪʦʯʥʦʩʪʴ. ɺʦʟʴʤʸʤ, ʥʘʧʨʠʤʝʨ, ʜʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʇɻ, ʚʢʣʶʯʘʶʱʠʤ ʘʥʪʨʦʧʦʛʝʥʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ. ʇʨʦʙʣʝʤʘ ʦʮʝʥʦʢ ʵʤʠʩʩʠʡ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʥʘ ʦʩʥʦʚʝ ʦʙʨʘʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʪʠʭ ʵʤʠʩʩʠʷʭ ʩʦʜʝʨʞʠʪʩʷ ʚ ʥʝʙʦʣʴʰʠʭ ʚʘʨʠʘʮʠʷʭ (ʝʜʠʥʠʮʳ ʤʣʥ
-1

) 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʪʦʡ ʢʦʤʧʦʥʝʥʪʳ ʥʘ ʫʨʦʚʥʝ ʙʦʣʴʰʠʭ ʬʦʥʦʚʳʭ ʟʥʘʯʝʥʠʡ (~380 ʤʣʥ
-1
), ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ (ʥʝ ʭʫʞʝ 1%). ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ 

ʧʣʘʥʠʨʫʝʤʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʧʨʠʙʦʨʦʚ ʪʦʯʥʦʩʪʴ ʫʞʝ ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʦʢ ʛʣʦʙʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʇɻ. 
 

2) ɺʳ ʫʯʘʩʪʚʫʝʪʝ ʚ ʷʧʦʥʩʢʦʤ ʧʨʦʝʢʪʝ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʇɻ GOSAT. ʈʘʩʩʢʘʞʠʪʝ ʦʙ 

ʦʩʥʦʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʵʪʦʛʦ ʧʨʦʝʢʪʘ.  

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ GOSAT ʤʳ ʨʘʙʦʪʘʝʤ 

ʩʦʚʤʝʩʪʥʦ ʩ ʛʨʫʧʧʦʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚʦʟʛʣʘʚʣʷʝʤʦʡ 

ʟʘʤʝʩʪʠʪʝʣʝʤ ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʨʦʝʢʪʘ GOSAT 

ʟʘʚʝʜʫʶʱʝʛʦ ʩʝʢʪʦʨʦʤ ʀʥʩʪʠʪʫʪʘ ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʆʢʨʫʞʘʶʱʝʡ ʉʨʝʜʳ (NIES) ʗʧʦʥʠʠ ʐʘʤʠʣʝʤ 

ʐʘʚʨʘʪʦʚʠʯʝʤ ʄʘʢʩʶʪʦʚʳʤ. ʅʘʰʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ʧʨʦʝʢʪʝ ʚʢʣʶʯʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʨʠʤʝʥʝʥʠʝ ʤʦʜʝʣʝʡ 

ʧʝʨʝʥʦʩʘ ʧʨʠʤʝʩʝʡ ʩ ʮʝʣʴʶ ʧʨʷʤʦʛʦ/ʦʙʨʘʪʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ/ʵʤʠʩʩʠʡ ʇɻ, ʘ ʪʘʢʞʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʝʨʠʩʪʳʭ ʦʙʣʘʢʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʡ ʪʦʣʱʠ ʇɻ. 
 

ʗʧʦʥʩʢʠʡ ʩʧʫʪʥʠʢ GOSAT (Greenhouse Gases Observing Satellite) ʙʳʣ ʟʘʧʫʱʝʥ 23 ʷʥʚʘʨʷ 2009 ʛ.  ʕʪʦ 

ʧʝʨʚʳʡ ʚ ʤʠʨʝ ʩʧʫʪʥʠʢ, ʢʦʪʦʨʳʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥ ʪʦʣʴʢʦ ʥʘ ʠʟʤʝʨʝʥʠʝ ʇɻ ï ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʠ 

ʤʝʪʘʥʘ. ɺ ʟʘʜʘʯʠ ʧʨʦʝʢʪʘ ʚʭʦʜʠʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʠʭ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʤʝʭʘʥʠʟʤʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʫʛʣʝʨʦʜʥʳʡ ʙʘʣʘʥʩ. ʂʦʥʝʯʥʦʡ ʮʝʣʴʶ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ 

ʉʧʫʪʥʠʢ GOSAT 



 13 

ʦʧʨʝʜʝʣʝʥʠʝ  ʵʤʠʩʩʠʡ/ʩʪʦʢʦʚ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʠ ʤʝʪʘʥʘ ʥʘ ʦʩʥʦʚʝ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʠ ʦʙʨʘʪʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʩʫʙʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ (ʜʣʷ ʨʝʛʠʦʥʦʚ ʧʣʦʱʘʜʴʶ ʚ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʢʠʣʦʤʝʪʨʦʚ).  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʘʥʥʳʝ GOSAT ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘʰʝʡ ʛʨʫʧʧʦʡ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʛʣʦʙʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʇɻ. ʅʘʰʠ ʘʩʧʠʨʘʥʪʳ - ɸ.ɺ.ɻʘʥʴʰʠʥ ʠ ʈ.ɺ.ɾʫʨʘʚʣʸʚ ʨʘʟʨʘʙʦʪʘʣʠ ʩʦʚʤʝʱʸʥʥʫʶ 

ʩʝʪʦʯʥʫʶ/ʪʨʘʝʢʪʦʨʥʫʶ ʤʦʜʝʣʴ ʧʝʨʝʥʦʩʘ ʇɻ ʠ ʘʣʛʦʨʠʪʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʧʦʪʦʢʦʚ ʜʠʦʢʩʠʜʘ 

ʫʛʣʝʨʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʦʡ ʤʦʜʝʣʠ ʠ ʜʘʥʥʳʭ GOSAT.  ʇʦʣʫʯʝʥʳ ʧʝʨʚʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ 

ʚʘʣʠʜʘʮʠʶ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʣʫʯʝʥʥʳʤʠ ʛʨʫʧʧʘʤʠ ʚʦ ʌʨʘʥʮʠʠ, ɻʦʣʣʘʥʜʠʠ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʗʧʦʥʠʠ. 
   

3) ʂʘʢʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʘʥʘʣʦʛʠʯʥʳʝ ʩʧʫʪʥʠʢʦʚʳʝ ʧʨʦʝʢʪʳ? ʏʪʦ ʠʟʚʝʩʪʥʦ ʦ 

ʧʣʘʥʠʨʫʝʤʳʭ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʥʦʚʳʭ ʧʨʦʝʢʪʘʭ? 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʨʦʤʝ GOSAT ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʜʝʨʞʘʥʠʝʤ ʇɻ ʧʨʦʚʦʜʷʪʩʷ ʩʦ ʩʧʫʪʥʠʢʦʚ ENVISAT 

(ʧʨʠʙʦʨ SCIAMACHI) , AURA(ʧʨʠʙʦʨ TES), AQUA (ʧʨʠʙʦʨ AIRS). ɺ ʙʫʜʫʱʝʤ ʧʣʘʥʠʨʫʶʪʩʷ ʟʘʧʫʩʢʠ ʩʧʫʪʥʠʢʦʚ 

OCO-2 (NASA), GOSAT-2 (JAXA), CARBONSAT (ESA), ʥʘ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʫʩʪʘʥʦʚʣʝʥʳ ʙʦʣʝʝ ʚʳʩʦʢʦʪʦʯʥʳʝ 

ʧʨʠʙʦʨʳ ʠ ʩ ʙʦʣʴʰʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʧʦʟʚʦʣʷʶʱʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʬʠʢʩʠʨʦʚʘʪʴ 

ʠʩʪʦʯʥʠʢʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʵʤʠʩʩʠʡ. ʅʘʩʢʦʣʴʢʦ ʷ ʟʥʘʶ, ʚ ʈʦʩʩʠʠ ʪʘʢʞʝ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʇɻ - ʤʝʪʘʥʘ ʠ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʚ ʘʪʤʦʩʬʝʨʝ ʠʟ ʢʦʩʤʦʩʘ. ʀʥʩʪʠʪʫʪ ʂʦʩʤʠʯʝʩʢʠʭ ʀʩʩʣʝʜʦʚʘʥʠʡ 

(ʀʂʀ) ʈɸʅ ʠʟʛʦʪʦʚʠʣ ʧʨʠʙʦʨ çʈʫʩʘʣʢʘè, ʢʦʪʦʨʳʡ ʫʞʝ ʫʩʧʝʰʥʦ ʧʨʦʰʸʣ ʠʩʧʳʪʘʥʠʷ ʥʘ ʙʦʨʪʫ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʂʦʩʤʠʯʝʩʢʦʡ ʉʪʘʥʮʠʠ (ʄʂʉ). 
 

4) ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ GOSAT. ʂʘʢʦʚ ʤʝʭʘʥʠʟʤ? ʄʦʞʥʦ ʣʠ ʠʩʧʦʣʴʟʫʷ ʵʪʠ ʜʘʥʥʳʝ ʦʮʝʥʠʪʴ 

ʚʳʙʨʦʩʳ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʝʛʠʦʥʘ ʟʘ ʤʝʩʷʮ, ʛʦʜ, ʥʝʩʢʦʣʴʢʦ ʣʝʪ? ʄʦʛʫʪ ʣʠ ʚ 

ʧʨʠʥʮʠʧʝ ʩʧʫʪʥʠʢʦʚʳʝ ʜʘʥʥʳʝ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʣʠ ʧʨʦʚʝʨʢʠ ʜʘʥʥʳʭ ʦ 

ʚʳʙʨʦʩʘʭ, ʦʩʦʙʝʥʥʦ ʪʝʭ ʩʪʨʘʥ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʝʞʝʛʦʜʥʦ ʚ ʉʝʢʨʝʪʘʨʠʘʪ ʈʂʀʂ ʜʘʥʥʳʝ 

ʦ ʥʘʮʠʦʥʘʣʴʥʳʭ ʚʳʙʨʦʩʘʭ?  

ɼʘ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʠʟʫʯʝʥʠʷ, ʥʦ ʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʥʝʟʘʚʠʩʠʤʦʡ ʚʝʨʠʬʠʢʘʮʠʠ ʧʨʦʚʦʜʠʤʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ 

ʚʳʙʨʦʩʦʚ ʇɻ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩ ʧʦʤʦʱʴʶ GOSAT ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʙʣʶʜʘʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʇɻ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʪʦʯʢʘʭ ʚʳʙʨʦʩʦʚ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʢʨʫʧʥʳʝ ʪʝʧʣʦʚʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. ʇʨʘʚʜʘ, ʧʦʢʘ 

ʪʨʝʙʫʝʤʘʷ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʝʱʝ ʥʝ ʜʦʩʪʠʛʥʫʪʘ.   
 

5) ʄʦʛʫʪ ʣʠ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʧʫʪʥʠʢʦʚʳʝ ʜʘʥʥʳʝ GOSAT ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʚʳʙʨʦʩʦʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʥʘʧʨʠʤʝʨ, ʙʦʣʦʪʥʳʭ ʪʝʨʨʠʪʦʨʠʡ? 

ɽʩʣʠ ʜʣʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʠ ʥʘ ʦʩʥʦʚʝ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʩʞʠʛʘʝʤʦʛʦ 

ʪʦʧʣʠʚʘ (ʢʘʜʘʩʪʨʦʚʳʝ ʦʮʝʥʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʪʦʢʦʚ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʚ ɽʚʨʦʧʝ, ʥʘʧʨʠʤʝʨ, 

ʦʧʨʝʜʝʣʝʥʳ ʩ ʪʦʯʥʦʩʪʴʶ 1-5%), ʪʦ ʜʣʷ ʧʨʠʨʦʜʥʳʭ ʧʦʪʦʢʦʚ/ʩʪʦʢʦʚ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ ʵʪʠʭ ʦʮʝʥʦʢ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʳʰʝ. ʆʙʳʯʥʦ, ʢʘʢ ʷ ʫʞʝ ʛʦʚʦʨʠʣ ʚʳʰʝ, ʥʘ ʦʩʥʦʚʝ ʥʘʟʝʤʥʳʭ ʚʳʩʦʢʦʪʦʯʥʳʭ ʠʟʤʝʨʝʥʠʡ ʙʠʦʩʬʝʨʥʳʭ ʧʦʪʦʢʦʚ ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʪʦʯʢʘʭ ʵʢʩʪʨʘʧʦʣʠʨʫʶʪ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘ ʦʙʣʘʩʪʠ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʧʨʘʚʦʤʝʨʥʦ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʫʪʥʠʢʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʧʦ ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʠʟʤʝʨʝʥʠʡ, ʧʦʟʚʦʣʠʪ 

ʙʦʣʝʝ ʪʦʯʥʦ ʧʨʦʚʦʜʠʪʴ ʪʘʢʠʝ ʦʮʝʥʢʠ. ʆʜʥʘ ʠʟ ʟʘʜʘʯ, ʢʦʪʦʨʫʶ ʤʦʛʫʪ ʧʦʤʦʯʴ ʨʝʰʠʪʴ ʩʧʫʪʥʠʢʦʚʳʝ ʠʟʤʝʨʝʥʠʷ ï 

ʦʧʨʝʜʝʣʠʪʴ, ʛʜʝ ʞʝ ʚʩʝ-ʪʘʢʠ ʙʦʣʴʰʝ ʝʩʪʝʩʪʚʝʥʥʳʡ ʩʪʦʢ ʫʛʣʝʨʦʜʘ ï ʚ ʙʦʨʝʘʣʴʥʳʭ ʣʝʩʘʭ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ 

ʠʣʠ ʚ ʪʨʦʧʠʢʘʭ. 
 

ʇʫʙʣʠʢʘʮʠʠ ʛʨʫʧʧʳ ɸ.ʅ.ʃʫʢʴʷʥʦʚʘ ʧʦ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ: 

Zhuravlev, R., Khattatov, B., Kiryushov, B., and Maksyutov, S.: Technical Note: A novel approach to estimation of time-

variable surface sources and sinks of carbon dioxide using empirical orthogonal functions and the Kalman filter, Atmos. 

Chem. Phys., 11, 10305-10315, doi:10.5194/acp-11-10305-2011, 2011. 

Belikov, D., Maksyutov, S., Miyasaka, T., Saeki, T., Zhuravlev, R., and Kiryushov, B.: Mass-conserving tracer transport 

modelling on a reduced latitude-longitude grid with NIES-TM, Geosci. Model Dev., 4, 207-222, doi:10.5194/gmd-4-207-

2011, 2011. 

Ganshin, A., Oda, T., Saito, M., Maksyutov, S., Valsala, V., Andres, R. J., Fisher, R. E., Lowry, D., Lukyanov, A., Matsueda, 

H., Nisbet, E. G., Rigby, M., Sawa, Y., Toumi, R., Tsuboi, K., Varlagin, A., and Zhuravlev, R.: A global coupled 

Eulerian-Lagrangian model and 1 Ĭ 1 km CO2 surface flux dataset for high-resolution atmospheric CO2 transport 

simulations, Geosci. Model Dev., 5, 231-243, doi:10.5194/gmd-5-231-2012, 2012. 

Zhuravlev R., Ganshin A., Maksyutov S., Oshchepkov S., Khattatov B.:ò Estimating global fluxes of CO2 for 2009-2010 using 

station and space-borne (GOSAT) observation data with empirical orthogonal functionsò, Atmospheric and oceanic 

optics, special issue, (submitted). 

ɻʘʥʴʰʠʥ ɸ.ɺ., ɾʫʨʘʚʣʝʚ ʈ.ɺ., ʄʘʢʩʶʪʦʚ ʐ.ʐ., ʃʫʢʴʷʥʦʚ ɸ.ʅ., ʄʫʢʘʠ ʍ., ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʢʣʘʜʘ  ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʠʟʤʝʥʠʯʠʚʦʩʪʴ ʢʦʥʮʝʥʪʨʘʮʠʡ ʉʆ2 ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʥʘ ʦʩʪʨʦʚʝ ʍʘʪʝʨʫʤʘ, ʆʧʪʠʢʘ 

ʘʪʤʦʩʬʝʨʳ ʠ ʦʢʝʘʥʘ (ʧʝʨʝʜʘʥʦ ʚ ʨʝʜʘʢʮʠʶ). 
 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ: GOSAT (Greenhouse Gases Observing Satellite) http://www.gosat.nies.go.jp/index_e.html  ƴ 

http://www.gosat.nies.go.jp/index_e.html


 14 

3. ʅʦʚʦʩʪʠ ʥʘʫʢʠ  
 

1) ɺʝʩʪʠ ʠʟ ʟʘʨʫʙʝʞʥʳʭ ʢʦʤʘʥʜʠʨʦʚʦʢ ʨʦʩʩʠʡʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ 
 

19 - 23 ʤʘʨʪʘ 2012 ʛʦʜʘ ʚ ʛ. ɺʝʣʣʠʥʛʪʦʥ ʚ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ ʩʦʩʪʦʷʣʘʩʴ 2-ʷ ʚʩʪʨʝʯʘ ʚʝʜʫʱʠʭ 
ʘʚʪʦʨʦʚ ʄʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʛʨʫʧʧʳ ʵʢʩʧʝʨʪʦʚ ʧʦ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ (ʄɻʕʀʂ) ʧʦ ʧʦʜʛʦʪʦʚʢʝ 5-ʛʦ 
ʆʮʝʥʦʯʥʦʛʦ ʜʦʢʣʘʜʘ (3-ʷ ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ), ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʉʝʢʨʝʪʘʨʠʘʪʦʤ ʄɻʕʀʂ. 3-ʷ ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ 
ʦʪʚʝʯʘʝʪ ʟʘ ʧʦʜʛʦʪʦʚʢʫ 3-ʛʦ ʪʦʤʘ ʜʦʢʣʘʜʘ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ çʄʠʪʠʛʘʮʠʷ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘè (ʠʣʠ 
çʄʝʪʦʜʳ ʩʥʠʞʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʳʙʨʦʩʦʚè). 
          ɺ ʩʦʚʝʱʘʥʠʠ ʫʯʘʩʪʚʦʚʘʣʠ ʥʝʟʘʚʠʩʠʤʳʝ ʵʢʩʧʝʨʪʳ, ʥʦʤʠʥʠʨʦʚʘʥʥʳʝ 
ʧʨʘʚʠʪʝʣʴʩʪʚʘʤʠ ʩʚʦʠʭ ʩʪʨʘʥ ʠ ʚʳʙʨʘʥʥʳʝ ʄɻʕʀʂ ʚ ʢʘʯʝʩʪʚʝ ʚʝʜʫʱʠʭ ʘʚʪʦʨʦʚ ʠ 
ʢʦʦʨʜʠʥʠʨʫʶʱʠʭ ʚʝʜʫʱʠʭ ʘʚʪʦʨʦʚ. ʆʪ ʈʦʩʩʠʠ ʚ ʩʦʚʝʱʘʥʠʠ ʫʯʘʩʪʚʦʚʘʣʠ ʜ.ʙ.ʥ., 
ʟʘʚʝʜʫʶʱʘʷ ʦʪʜʝʣʦʤ ʀʥʩʪʠʪʫʪ ʛʣʦʙʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʠ ʵʢʦʣʦʛʠʠ ʈʦʩʛʠʜʨʦʤʝʪʘ ʠ ʈɸʅ  
ɸʥʥʘ ʈʦʤʘʥʦʚʩʢʘʷ, ʷʚʣʷʶʱʘʷʩʷ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʘʚʪʦʨʦʚ 5-ʛʦ ʆɼ ʛʣʘʚʳ çʉʝʣʴʩʢʦʝ ʠ 
ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʜʨʫʛʠʝ ʚʠʜʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷè, ʘ ʪʘʢʞʝ ʀʩʧʦʣʥʠʪʝʣʴʥʳʡ ʜʠʨʝʢʪʦʨ 
ʎʝʥʪʨʘ ʧʦ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʥʝʨʛʠʠ ʀʛʦʨʴ ɹʘʰʤʘʢʦʚ, ʷʚʣʷʶʱʠʡʩʷ 
ʦʜʥʠʤ ʠʟ ʢʦʦʨʜʠʥʠʨʫʶʱʠʭ ʚʝʜʫʱʠʭ ʘʚʪʦʨʦʚ ʛʣʘʚʳ çʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳè. 
ʅʘ ʚʩʪʨʝʯʝ ʦʙʩʫʞʜʘʣʠʩʴ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʚʳʷʚʣʝʥʥʳʝ ʧʨʠ ʨʝʮʝʥʟʠʨʦʚʘʥʠʠ 
ʧʨʦʝʢʪʘ ʜʦʢʣʘʜʘ. ɺ ʯʘʩʪʥʦʩʪʠ ʦʪʤʝʯʝʥʘ ʥʝʢʦʪʦʨʘʷ ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʪʝʢʩʪʘ, ʢʘʢ ʚ 
ʩʤʳʩʣʦʚʦʡ ʯʘʩʪʠ, ʪʘʢ ʠ ʧʦ ʩʪʠʣʷʤ ʦʬʦʨʤʣʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʟʥʳʭ 
ʛʣʘʚʘʭ ʠ ʨʘʟʜʝʣʘʭ. ʇʨʦʙʣʝʤʦʡ ʧʦʢʘ ʦʩʪʘʝʪʩʷ ʦʙʱʠʡ ʦʙʲʝʤ ʜʦʢʣʘʜʘ (3-ʛʦ ʪʦʤʘ), 

 
ɸʥʥʘ ʈʦʤʘʥʦʚʩʢʘʷ 

ʢʦʪʦʨʳʡ ʟʘʤʝʪʥʦ ʧʨʝʚʳʰʘʝʪ ʫʪʚʝʨʞʜʝʥʥʳʡ ʨʘʥʝʝ ʦʙʲʝʤ. ʆʪʤʝʯʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 
ʚʦ ʤʥʦʛʠʭ ʨʘʟʜʝʣʘʭ ʧʦ ʧʦʜʙʦʨʫ ʨʝʬʝʨʠʨʫʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʣʠʪʝʨʘʪʫʨʳ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ.   
ɺʦʧʨʦʩʳ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʪʘʢʞʝ ʟʘʪʨʘʛʠʚʘʶʪ ʨʝʛʠʦʥʘʣʴʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʛʣʦʙʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʦʝ 
ʜʦʣʞʥʦ ʙʳʪʴ ʦʜʠʥʘʢʦʚʳʤ ʚʦ ʚʩʝʭ ʛʣʘʚʘʭ ʜʦʢʣʘʜʘ. ɺ ʭʦʜʝ ʟʘʩʝʜʘʥʠʡ ʩʧʝʮʠʘʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦ ʦʙʩʫʞʜʝʥʠʶ 
ʧʦʜʭʦʜʦʚ ʢ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʜʘʥʥʳʭ ʠ ʠʭ ʝʜʠʥʠʮʘʤ ʙʳʣʦ ʧʦʜʜʝʨʞʘʥʦ ʨʝʰʝʥʠʝ ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʨʝʛʠʦʥʦʚ ʤʠʨʘ 
ʥʘ ʦʩʥʦʚʝ ʢʘʢ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ. ʆʪʤʝʯʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʝʝ 
ʧʦʜʨʦʙʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʚʦʟʤʦʞʥʳʭ ʤʝʨ ʧʦ ʠʭ ʩʤʷʛʯʝʥʠʶ ʚ ʥʘʠʤʝʥʝʝ 
ʨʘʟʚʠʪʳʭ ʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ. ʕʪʦʪ ʚʦʧʨʦʩ ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ ʦʙʩʫʞʜʝʥʠʝ ʥʘ ʚʩʪʨʝʯʝ ʘʚʪʦʨʦʚ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʚ ʭʦʜʝ ʟʘʩʝʜʘʥʠʡ ʩʧʝʮʠʘʣʴʥʦʡ ʛʨʫʧʧʳ ʘʚʪʦʨʦʚ ʠʟ ʨʘʟʥʳʭ ʛʣʘʚ ʜʦʢʣʘʜʘ. ɼʣʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʝʜʠʥʠʮ 
ʜʘʥʥʳʭ ʧʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʦ ʚʳʙʨʦʩʘʤ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʠʚʦʜʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʳʝ 
ʠʟʤʝʥʝʥʠʷ ʪʨʝʥʜʦʚ ʚ ʧʨʦʮʝʥʪʘʭ. ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʚʢʣʶʯʝʥʠʝ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʨʠʩʫʥʢʦʚ, ʜʠʘʛʨʘʤʤ ʠ ʩʭʝʤ, ʯʪʦ 
ʧʦʟʚʦʣʠʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʙʦʣʝʝ ʧʦʣʥʦ ʠ ʥʘʛʣʷʜʥʦ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʤ ʦʙʲʝʤʝ ʩʪʨʘʥʠʮ. 

ʅʘ ʚʩʪʨʝʯʝ ʪʘʢʞʝ ʦʙʩʫʞʜʘʣʠʩʴ ʚʦʧʨʦʩʳ ʧʦ ʙʠʦʵʥʝʨʛʝʪʠʢʝ, ʘ ʪʘʢʞʝ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ ʦʪ 
ʩʚʝʜʝʥʠʷ ʣʝʩʦʚ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ. ʀʤʝʶʱʠʡʩʷ ʪʝʢʩʪ ʧʦ ʵʪʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʪʨʝʙʫʝʪ ʩʝʨʴʝʟʥʦʡ 
ʜʦʨʘʙʦʪʢʠ ʠ ʧʦʠʩʢʘ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. 
ʇʦ ʠʪʦʛʘʤ 2-ʡ ʚʩʪʨʝʯʠ ʘʚʪʦʨʦʚ ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʜʛʦʪʦʚʠʪʴ ʧʨʦʝʢʪ 3-ʛʦ ʪʦʤʘ  ʜʦʢʣʘʜʘ çʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘè. ɺ 
ʠʶʣʝ-ʘʚʛʫʩʪʝ 2012 ʛ. ʧʨʦʡʜʝʪ ʵʢʩʧʝʨʪʥʦʝ ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ ʵʪʦʛʦ ʧʨʦʝʢʪʘ, ʠ ʧʦʣʫʯʝʥʥʳʝ ʢʦʤʤʝʥʪʘʨʠʠ ʙʫʜʫʪ 
ʨʘʩʩʤʦʪʨʝʥʳ ʥʘ ʩʣʝʜʫʶʱʝʡ 3-ʡ ʚʩʪʨʝʯʝ ʚʝʜʫʱʠʭ ʘʚʪʦʨʦʚ  5 - 9 ʥʦʷʙʨʷ 2012 ʛ. ʚ ʀʩʧʘʥʠʠ. 
 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ  
-ʦ ʧʦʜʛʦʪʦʚʢʝ 5ïʛʦ ʆʮʝʥʦʯʥʦʛʦ ʜʦʢʣʘʜʘ: http://ipcc.ch/activities/activities.shtml#.T4ggf7NOhrQ 
- ʦ ʨʦʩʩʠʡʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʘʭ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʦʜʛʦʪʦʚʢʝ ʵʪʦʛʦ ʜʦʢʣʘʜʘ: 
http://global-climate-change.ru/index.php/ru/intern-organizations/ipcc/46-about-ipcc/98-uchenie-voshedshei-v-mgeik 
 
2) ʅʘ ʩʘʡʪʝ ɸʛʝʥʪʩʪʚʘ ʧʦ ʟʘʱʠʪʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (EPA) ʉʐɸ ʨʘʟʤʝʱʝʥ ʜʦʢʣʘʜ, ʧʦʩʚʷʱʝʥʥʳʡ 
ʤʦʥʠʪʦʨʠʥʛʫ ʠ ʠʟʫʯʝʥʠʶ ʘʵʨʦʟʦʣʝʡ ʛʦʨʝʥʠʷ (çʯʝʨʥʦʤʫ ʫʛʣʝʨʦʜʫè), ʠʭ ʚʣʠʷʥʠʶ ʥʘ ʢʣʠʤʘʪ ʠ 
ʩʫʱʝʩʪʚʫʶʱʠʤ ʤʝʪʦʜʘʤ ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ ʵʪʦʛʦ ʚʠʜʘ ʘʵʨʦʟʦʣʝʡ.  

ʇʦʜʛʦʪʦʚʢʘ ʜʦʢʣʘʜʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʘʛʝʥʪʩʪʚʘ ʚ ʪʝʯʝʥʠʝ 
ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʣʝʪ ʧʦ ʟʘʧʨʦʩʫ ʂʦʥʛʨʝʩʩʘ ʉʐɸ ʠ ʟʘʚʝʨʰʠʣʘʩʴ ʚ ʤʘʨʪʝ ʩ.ʛ. ʉʣʫʰʘʥʠʷ ʚ 
ʂʦʥʛʨʝʩʩʝ ʉʐɸ ʧʦ ʵʪʦʤʫ ʜʦʢʣʘʜʫ ʟʘʚʝʨʰʠʣʠʩʴ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ ʥʘʟʘʜ.  
ʉʧʝʮʠʘʣʴʥʳʡ ʩʘʡʪ ɽʈɸ ʧʦ ʘʵʨʦʟʦʣʷʤ ʛʦʨʝʥʠʷ: http://www.epa.gov/blackcarbon/  
ɼʦʢʣʘʜ ʧʦʣʥʦʩʪʴʶ (388 ʩʪʨʘʥʠʮ): http://www.epa.gov/blackcarbon/2012report/fullreport.pdf 
ʂʨʘʪʢʠʡ ʦʙʟʦʨ ʠ ʚʳʚʦʜʳ ɼʦʢʣʘʜʘ: http://www.epa.gov/blackcarbon/2012report/ReportHighlightsExecSummary.pdf 
 

ʇʨʠʤʝʯʘʥʠʝ 
-16 ʬʝʚʨʘʣʷ 2012 ʛ. ɻʦʩʩʝʢʨʝʪʘʨʴ ʉʐɸ ʛ-ʞʘ ʍʠʣʣʘʨʠ ʂʣʠʥʪʦʥ ʚʳʩʪʫʧʠʣʘ ʩ ʠʥʠʮʠʘʪʠʚʦʡ ʩʦʟʜʘʥʠʷ ʛʣʦʙʘʣʴʥʦʡ 
ʢʦʘʣʠʮʠʠ ʧʦ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʚʣʠʷʶʱʠʭ ʥʘ ʢʣʠʤʘʪ ʢʦʨʦʪʢʦʞʠʚʫʱʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʚʢʣʶʯʘʷ ʘʵʨʦʟʦʣʠ 
ʛʦʨʝʥʠʷ. ʂʨʦʤʝ ʉʐɸ ʚ ʩʦʟʜʘʥʠʠ ʢʦʘʣʠʮʠʠ ʩʦʛʣʘʩʠʣʠʩʴ ʫʯʘʩʪʚʦʚʘʪʴ ʂʘʥʘʜʘ, ʐʚʝʮʠʷ, ʄʝʢʩʠʢʘ, ɻʘʥʘ ʠ 
ɹʘʥʛʣʘʜʝʰ.  
ʇʦʜʨʦʙʥʝʝ: http://www.state.gov/r/pa/prs/ps/2012/02/184055.htm 
- çɸʵʨʦʟʦʣʠ ʛʦʨʝʥʠʷ ʠ ʢʣʠʤʘʪè - ʠʥʪʝʨʚʴʶ ʩ ʚʝʜ. ʥʘʫʯʥʳʤ ʩʦʪʨʫʜʥʠʢʦʤ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 
ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ  ʄɻʋ ʠʤ. ʃʦʤʦʥʦʩʦʚʘ  ʢ.ʬ-ʤ.ʥ. ʆ.ɹ.ʇʦʧʦʚʠʯʝʚʦʡ (çʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘè, ˉ32, ʤʘʨʪ, 2012).  
ʩʤ.: http://www.global-climate-change.ru/downl/byulletenyo/Izmenenie_klimata_N32_March2012.pdf 

http://ipcc.ch/activities/activities.shtml#.T4ggf7NOhrQ
http://global-climate-change.ru/index.php/ru/intern-organizations/ipcc/46-about-ipcc/98-uchenie-voshedshei-v-mgeik
http://www.epa.gov/blackcarbon/
http://www.epa.gov/blackcarbon/2012report/fullreport.pdf
http://www.epa.gov/blackcarbon/2012report/ReportHighlightsExecSummary.pdf
http://www.state.gov/r/pa/prs/ps/2012/02/184055.htm
http://www.global-climate-change.ru/downl/byulletenyo/Izmenenie_klimata_N32_March2012.pdf
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ʆʙ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʘʞʝʚʦʛʦ ʘʵʨʦʟʦʣʷ ï ʢʦʤʤʝʥʪʘʨʠʡ ʟʘʚʝʜʫʶʱʝʛʦ ʣʘʙʦʨʘʪʦʨʠʝʡ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʨʘʜʠʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʪʘʨʝhʛʦ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʌɻɹʋ 

"ɸʨʢʪʠʯʝʩʢʠʡ ʠ ʘʥʪʘʨʢʪʠʯʝʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ" (ɸɸʅʀʀ) ɺ.ʌ.ʈʘʜʠʦʥʦʚʘ 

           ɺ ʘʨʢʪʠʯʝʩʢʠʭ ʵʢʩʧʝʜʠʮʠʷʭ ʉɽɺɽʈ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ɸɸʅʀʀ ʠ ʀʌɸ ɸʅ ʉʉʉʈ 
ʚʳʧʦʣʥʷʣʠʩʴ ʠʟʤʝʨʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʘʞʠ ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʚʦʟʜʫʭʘ ʚ ʨʘʟʣʠʯʥʳʭ 
ʨʘʡʦʥʘʭ ɸʨʢʪʠʢʠ: ʚ ʘʧʨʝʣʝ-ʤʘʝ 1989 ʛ. ʥʘ ʦ. ɺʨʘʥʛʝʣʷ, ʚ ʤʘʨʪʝ-ʤʘʝ 1990 ʛ. ʥʘ ʢʫʧʦʣʝ 
ɺʘʚʠʣʦʚʘ ʘʨʭʠʧʝʣʘʛʘ ʉʝʚʝʨʥʘʷ ɿʝʤʣʷ.  ʉʧʫʩʪʷ ʧʦʯʪʠ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʚʝʩʝʥʥʠʝ ʧʝʨʠʦʜʳ 
2007 ʠ 2008 ʛʛ. ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩʦʚʤʝʩʪʥʳʝ ʨʦʩʩʠʡʩʢʦ-ʘʤʝʨʠʢʘʥʩʢʠʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʚʥʝʡ ʟʘʛʨʷʟʥʝʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ  ʚ ʨʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʝ ʯʘʩʪʠʮʘʤʠ 
ʫʛʣʝʨʦʜʘ (ʩʘʞʠ).  

ʈʘʙʦʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʦʣʷʨʥʦʛʦ ʛʦʜʘ 2007/08 
çʉʘʞʘ ʚ ʘʨʢʪʠʯʝʩʢʦʤ ʩʥʝʛʝ ʠ ʣʴʜʝ ʠ ʝʝ ʚʣʠʷʥʠʝ ʥʘ ʘʣʴʙʝʜʦ ʧʦʚʝʨʭʥʦʩʪʠè ("Black carbon in 
Arctic snow and ice, and its effect on surface albedo"). ɺ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʫʯʘʩʪʚʦʚʘʣʠ 

 
ɺ.ʌ.ʈʘʜʠʦʥʦʚ 

ʩʧʝʮʠʘʣʠʩʪʳ ɸɸʅʀʀ, ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʫʟʝʷ ɸʨʢʪʠʢʠ ʠ ɸʥʪʘʨʢʪʠʢʠ (ʈɻʄɸɸ) ʠ ʋʥʠʚʝʨʩʠʪʝʪʘ 

ɺʘʰʠʥʛʪʦʥʘ, ʉʠʵʪʣ, ʉʐɸ. ʇʝʨʚʳʡ ʵʪʘʧ ʥʘʪʫʨʥʳʭ ʠʟʤʝʨʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʵʨʦʟʦʣʴʥʳʭ ʯʘʩʪʠʮ ʚ ʩʥʝʞʥʦʤ 

ʧʦʢʨʦʚʝ ʧʨʦʚʦʜʠʣʩʷ ʚ ʘʧʨʝʣʝ-ʤʘʝ 2007 ʛ. ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʅʘʨʴʷʥ-ʄʘʨʘ, 

ɺʦʨʢʫʪʳ, ɼʠʢʩʦʥʘ ʠ ʍʘʪʘʥʛʠ. ɺʪʦʨʦʡ ʵʪʘʧ ʠʟʤʝʨʝʥʠʡ ʧʨʦʜʦʣʞʠʣʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʠ 

ʏʫʢʦʪʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ʚ ʘʧʨʝʣʝ-ʤʘʝ 2008 ʛ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʪʝʭ, ʠ ʜʨʫʛʠʭ ʠʟʤʝʨʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʚʳʧʫʩʢʝ ʙʶʣʣʝʪʝʥʷ ɸʄɸʇ: The 

impact of black carbon on Arctic climate. AMAP Technical Report No. 4 (2011). AMAP, Oslo. 72 p. AMAP 2011 

Report on the Impact of Black Carbon on Arctic Climate  
 

ʇʫʙʣʠʢʘʮʠʠ: 

ɺ.ʌ. ʈʘʜʠʦʥʦʚ (ɸɸʅʀʀ), ɺ.ʉ. ʀʧʧʦʣʠʪʦʚ (ʈɻʄɸɸ), ʊ. ɻʨʝʥʬʝʣ ʠ ʉ. ʍʘʜʩʦʥ (ʋʥʠʚʝʨʩʠʪʝʪ ɺʘʰʠʥʛʪʦʥʘ, ʉʠʵʪʣ, 

ʉʐɸ). ʕʢʩʧʝʜʠʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʚʥʝʡ ʟʘʛʨʷʟʥʝʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ɸʨʢʪʠʢʝ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʶʣʣʝʪʝʥʴ çʅʦʚʦʩʪʠ ʄʇɻ 2007/08è, ˉ 4 (ʠʶʥʴ 2007 ʛ.) 

ɺ.ʌ. ʈʘʜʠʦʥʦʚ, ʉ.ʕ. ʂʦʛʘʥ (ɸɸʅʀʀ), ʉ.ʋʦʨʨʝʥ, ʊ. ɻʨʝʥʬʝʣ (ʋʥʠʚʝʨʩʠʪʝʪ ɺʘʰʠʥʛʪʦʥʘ, ʉʠʵʪʣ, ʉʐɸ). ɺʪʦʨʦʡ 

ʵʪʘʧ ʨʘʙʦʪ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʫʨʦʚʥʝʡ ʟʘʛʨʷʟʥʝʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ɸʨʢʪʠʢʝ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʙʶʣʣʝʪʝʥʴ çʅʦʚʦʩʪʠ ʄʇɻ 2007/08è, ˉ 16 (ʠʶʥʴ 2008 ʛ.) 

Grenfell, T. C., Warren, S. G., Radionov, V. F., Makarov, V. N., and Zimov, S. A. IPY expeditions to the Russian Arctic 

to survey light-absorbing carbon in snow. EOS, 90, 386ï387, 2009).  

 

2) ɺ ʀʥʩʪʠʪʫʪʝ ʛʝʦʛʨʘʬʠʠ ʈɸʅ 21 ʬʝʚʨʘʣʷ 2012 ʛ. ʥʘ ʩʝʤʠʥʘʨʝ ʉʦʚʝʪʘ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ ʩ ʩʦʦʙʱʝʥʠʝʤ 

çʏʠʩʣʝʥʥʳʝ ʤʦʜʝʣʠ ʢʣʠʤʘʪʘ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡè ʚʳʩʪʫʧʠʣ ɸʥʜʨʝʡ 

ɹʦʨʠʩʦʚʠʯ ʐʤʘʢʠʥ. 

       ɸ.ɹ.ʐʤʘʢʠʥ ʩ 2003 ʛ. ʟʘʚʝʜʫʝʪ ʃʘʙʦʨʘʪʦʨʠʝʡ ʢʣʠʤʘʪʦʣʦʛʠʠ ʚ ʀɻ ʈɸʅ. ɼʦʢʣʘʜ ʙʳʣ ʧʦʩʚʷʱʝʥ ʨʘʟʚʠʪʠʶ 

ʤʦʜʝʣʴʥʳʭ ʢʣʠʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʤʠʨʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ɸ.ɹ.ʐʤʘʢʠʥ ʨʘʩʩʢʘʟʘʣ ʦʙ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʠ 

ʤʦʜʝʣʝʡ, ʢʘʢʠʝ ʙʣʦʢʠ ʙʳʣʠ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʠʭ ʨʘʟʚʠʪʠʷ ʠ ʢʘʢʠʝ ʜʦʙʘʚʠʣʠʩʴ ʧʦʟʞʝ (ʭʠʤ. ʙʣʦʢ, ʣʝʜʷʥʦʡ ʧʦʢʨʦʚ 

ʠ ʪ.ʜ.). 

        ɺʳʩʪʫʧʘʶʱʠʡ ʨʘʩʩʢʘʟʘʣ ʦ ʨʘʟʣʠʯʥʳʭ ʧʨʦʙʣʝʤʘʭ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ 

ʨʘʟʨʘʙʦʪʯʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʨʝʰʝʥʠʷ ʚ ʦʙʱʝʤ ʚʠʜʝ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-

ʉʪʦʢʩʘ ʠ ʥʘʣʠʯʠʠ ʧʨʦʮʝʩʩʦʚ ʧʦʜʩʝʪʦʯʥʦʛʦ ʤʘʩʰʪʘʙʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ 

ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʪʦʯʥʦ ʦʧʠʩʘʪʴ ʜʚʠʞʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʠ ʦʢʝʘʥʘ. ɹʦʣʴʰʠʝ ʛʨʫʧʧʳ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʟʘʥʠʤʘʶʪʩʷ ʨʘʟʚʠʪʠʝʤ ʥʦʚʳʭ ʙʣʦʢʦʚ ʤʦʜʝʣʝʡ (ʦʧʠʩʘʥʠʝ ʙʘʣʘʥʩʘ 

ʫʛʣʝʨʦʜʘ ʠ ʪ.ʜ.), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʩʥʦʚʥʳʝ ʙʣʦʢʠ ʨʝʜʢʦ ʤʦʜʝʨʥʠʟʠʨʫʶʪʩʷ, ʠ ʦʪ ʵʪʦʛʦ 

ʩʪʨʘʜʘʝʪ ʦʙʱʝʝ ʨʘʟʚʠʪʠʝ ʤʦʜʝʣʝʡ. 

        ʊʘʢ ʢʘʢ ʫʯʘʩʪʥʠʢʠ ʩʝʤʠʥʘʨʘ ʩʧʨʦʩʠʣʠ ʚʳʩʪʫʧʘʶʱʝʛʦ ʦ ʧʦʪʝʧʣʝʥʠʠ ʢʣʠʤʘʪʘ, 

ɸʥʜʨʝʡ ɹʦʨʠʩʦʚʠʯ ʦʪʤʝʪʠʣ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʦʨʦʥʥʠʢʦʚ ʚʟʛʣʷʜʦʚ ʥʘ ʛʣʦʙʘʣʴʥʦʝ 

ʧʦʪʝʧʣʝʥʠʝ ʩ ʥʝʫʢʣʦʥʥʳʤ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʙʫʜʫʱʝʤ ï ʵʪʦ ʤʘʪʝʤʘʪʠʢʠ, 

 

    

ɸ. ɹ. ʐʤʘʢʠʥ 

ʬʠʟʠʢʠ, ʠʥʞʝʥʝʨʳ, ʪʦ ʝʩʪʴ ʩʪʨʦʠʪʝʣʠ ʤʦʜʝʣʝʡ. ɸ ʫʯʝʥʳʝ, ʢʦʪʦʨʳʝ ʙʣʠʞʝ ʢ ʧʨʠʨʦʜʝ, ʦʩʪʦʨʦʞʥʝʝ ʚ ʦʮʝʥʢʘʭ, 

ʧʦʩʢʦʣʴʢʫ ʚʠʜʷʪ, ʢʘʢ ʩʣʦʞʥʳ ʧʨʦʮʝʩʩʳ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ, ʢʘʢ ʝʱʝ ʤʘʣʦ ʦ ʥʠʭ ʠʟʚʝʩʪʥʦ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʢʘ 

ʥʠ ʦʜʥʘ ʤʦʜʝʣʴ ʢʣʠʤʘʪʘ ʥʝ ʩʤʦʛʣʘ ʧʦʣʥʦʮʝʥʥʦ ʦʧʠʩʘʪʴ ʥʠ ʥʘʯʘʣʦ ʣʝʜʥʠʢʦʚʳʭ ʵʧʦʭ, ʥʠ ʠʭ ʦʢʦʥʯʘʥʠʝ, ʪ.ʝ. 

ʚʘʞʥʝʡʰʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʝʛʦ ʤʠʣʣʠʦʥʘ ʣʝʪ. 

ɸ.ɹ. ʐʤʘʢʠʥ ʨʘʩʩʢʘʟʘʣ, ʢʘʢ ʧʦʷʚʣʷʶʪʩʷ ʛʣʦʙʘʣʴʥʳʝ ʦʮʝʥʢʠ ʙʫʜʫʱʠʭ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ - ʧʦ ʢʘʢʠʤ 

ʢʨʠʪʝʨʠʷʤ ʦʪʙʠʨʘʶʪʩʷ ʤʦʜʝʣʠ ʠ ʢʘʢ ʟʘʜʘʶʪʩʷ ʩʮʝʥʘʨʠʠ, ʢʘʢ ʧʦʩʣʝ ʵʪʦʛʦ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʨʘʙʦʪʘ ʤʦʜʝʣʝʡ. 

ʉʘʡʪ ʃʘʙʦʨʘʪʦʨʠʠ ʢʣʠʤʘʪʦʣʦʛʠʠ ʀɻ ʈɸʅ http://climate.igras.ru 

 
 

 
 
 

http://amap.no/documents/index.cfm?action=getfile&dirsub=&filename=89439%5Fimpact%20of%20black%20carbon%5FLO%5FFINAL.pdf&sort=default
http://amap.no/documents/index.cfm?action=getfile&dirsub=&filename=89439%5Fimpact%20of%20black%20carbon%5FLO%5FFINAL.pdf&sort=default
http://climate.igras.ru/
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ʊʝʤʘʪʠʢʘ ʢʣʠʤʘʪʘ ʚ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ, ʉʄʀ 
 

1) 
  
ɺ ʝʞʝʤʝʩʷʯʥʦʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ ʞʫʨʥʘʣʝ ʈʦʩʛʠʜʨʦʤʝʪʘ çʄʝʪʝʦʨʦʣʦʛʠʷ ʠ ʛʠʜʨʦʣʦʛʠʷè ˉ 02, 2012 ʛ. 
ʚ ʯʠʩʣʝ ʜʨʫʛʠʭ ʦʧʫʙʣʠʢʦʚʘʥʳ ʩʪʘʪʴʠ: 
 

 ï çʀʟʤʝʥʝʥʠʷ ʵʢʩʪʨʝʤʘʣʴʥʦʩʪʠ ʢʣʠʤʘʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ ʢ ʩʝʨʝʜʠʥʝ XXI ʚʝʢʘ: ʘʥʩʘʤʙʣʝʚʳʡ 
ʧʨʦʛʥʦʟ ʧʦ ʨʝʛʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ɻɻʆè 
ɸʚʪʦʨʳ: ʀ. ʄ. ʐʢʦʣʴʥʠʢ, ɺ. ʇ. ʄʝʣʝʰʢʦ, ʉ. ɺ. ɽʬʠʤʦʚ, ɽ. ʅ. ʉʪʘʬʝʝʚʘ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʩʘʤʙʣʝʚʦʛʦ ʧʨʦʛʥʦʟʘ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 
ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ ʢ ʩʝʨʝʜʠʥʝ XXI ʚ. ʧʦ ʨʝʛʠʦʥʘʣʴʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ɻɻʆ ʩ 
ʨʘʟʨʝʰʝʥʠʝʤ 25 ʢʤ. ɺ ʢʘʯʝʩʪʚʝ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʝʘʥʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ 
ʦʢʝʘʥʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʚʤʝʩʪʥʳʭ ʤʦʜʝʣʝʡ ʠʟ ʧʨʦʝʢʪʘ CMIP3. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʳʩʦʢʦʝ ʨʘʟʨʝʰʝʥʠʝ 
ʨʝʛʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʜʝʣʷʤʠ ʥʠʟʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ 
ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʥʘʙʣʶʜʘʝʤʫʶ ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣʘ ʢ ʰʫʤʫ 
ʜʣʷ ʙʫʜʫʱʠʭ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʚ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʝʛʦ ʚʥʫʪʨʝʥʥʷʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʥʘ 
ʨʘʟʥʳʭ ʚʨʝʤʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ (ʦʪ ʤʝʞʛʦʜʦʚʦʛʦ ʜʦ ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʛʦ) ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʘʥʩʘʤʙʣʷ 
ʨʘʩʩʯʠʪʳʚʘʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʩʪʨʝʤʘʣʴʥʦʩʪʠ. ʇʨʦʚʝʜʝʥ 
ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʠ ʩʨʝʜʥʠʭ ʩʝʟʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʙʠʨʩʢʦʛʦ ʢʣʠʤʘʪʘ. 
 

 ï çʉʠʥʦʧʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʣʴʥʝʡʰʝʛʦ ʥʘʚʦʜʥʝʥʠʷ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ɸʚʩʪʨʘʣʠʠ 
ʚ ʧʝʨʠʦʜ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʃʘ-ʅʠʥʴʷ 2010-2011 ʛʛ.è 
ɸʚʪʦʨʳ: ɽ. ʂ. ʉʝʤʝʥʦʚ, ɺ. ʉ. ʇʣʘʪʦʥʦʚ, ɽ. ɺ. ʉʦʢʦʣʠʭʠʥʘ  

ʇʦ ʝʞʝʜʥʝʚʥʳʤ ʜʘʥʥʳʤ ʨʝʘʥʘʣʠʟʘ NCEP/NCAR ʨʘʩʩʤʦʪʨʝʥ ʩʠʥʦʧʪʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʘʥʦʤʘʣʠʡ ʘʪʤʦʩʬʝʨʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʥʘʜ ʪʨʦʧʠʢʘʤʠ ʀʥʜʠʡʩʢʦʛʦ ʠ ʊʠʭʦʛʦ ʦʢʝʘʥʦʚ, ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʚ ʧʝʨʠʦʜ 
ʢʫʣʴʤʠʥʘʮʠʠ ʃʘ-ʅʠʥʴʷ 2010-2011 ʛʛ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʘʤʦʝ ʨʘʟʨʫʰʠʪʝʣʴʥʦʝ ʟʘ ʚʩʶ ʩʦʚʨʝʤʝʥʥʫʶ ʠʩʪʦʨʠʶ 
ɸʚʩʪʨʘʣʠʠ ʥʘʚʦʜʥʝʥʠʝ ʙʳʣʦ ʚʳʟʚʘʥʦ ʥʝʙʳʚʘʣʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʪʨʦʧʠʯʝʩʢʦʛʦ ʮʠʢʣʦʛʝʥʝʟʘ ʚ ʩʠʩʪʝʤʝ 
ʮʠʨʢʫʣʷʮʠʠ ʣʝʪʥʝʛʦ ʘʚʩʪʨʘʣʠʡʩʢʦʛʦ ʤʫʩʩʦʥʘ. ʇʨʠ ʵʪʦʤ ʪʨʦʧʠʯʝʩʢʠʝ ʮʠʢʣʦʥʳ ʧʦʦʯʝʨʝʜʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʣʠ ʥʘ 
ʤʫʩʩʦʥʥʳʝ ʨʝʛʠʦʥʳ ɸʚʩʪʨʘʣʠʠ ʢʘʢ ʩ ʀʥʜʠʡʩʢʦʛʦ ʦʢʝʘʥʘ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʟʦʥʳ ʟʘʧʘʜʥʳʭ ʚʝʪʨʦʚ, 
ʪʘʢ ʠ ʩ ʊʠʭʦʛʦ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʚʦʩʪʦʯʥʦʛʦ ʧʘʩʩʘʪʘ. ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʧʘʩʩʘʪ ʚ ʧʝʨʠʦʜ ʘʚʩʪʨʘʣʠʡʩʢʦʛʦ ʥʘʚʦʜʥʝʥʠʷ 
ʙʳʣ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʚʠʪ, ʘ ʶʞʥʦ-ʪʠʭʦʦʢʝʘʥʩʢʠʡ ʘʥʪʠʮʠʢʣʦʥ ʩʫʱʝʩʪʚʝʥʥʦ ʩʤʝʱʝʥ ʦʪ ʧʦʙʝʨʝʞʴʷ ʇʝʨʫ ʠ ʏʠʣʠ ʢ 
ʮʝʥʪʨʫ ʦʢʝʘʥʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʊʇʆ ʥʘʙʣʶʜʘʣʠʩʴ ʥʝ ʥʘ 
ʚʦʩʪʦʢʝ ʊʠʭʦʛʦ ʦʢʝʘʥʘ, ʢʘʢ ʚ ʩʣʫʯʘʝ ñʢʘʥʦʥʠʯʝʩʢʦʛʦò ʃʘ-ʅʠʥʴʷ, ʘ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʤʝʱʝʥʳ ʥʘ ʟʘʧʘʜ ʢ ʣʠʥʠʠ 
ʩʤʝʥʳ ʜʘʪ. ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʵʢʩʪʨʝʤʘʣʴʥʦʝ ʃʘ-ʅʠʥʴʷ 2010-2011 ʛʛ. ʢ ʃʘ-ʅʠʥʴʷ ʪʠʧʘ ʄʦʜʦʢʠ. 
ʇʦʜʨʦʙʥʳʡ ʤʘʪʝʨʠʘʣ ʦ ʩʪʘʪʴʝ ʨʘʟʤʝʱʝʥ ʚ ʙʶʣʣʝʪʝʥʴ çʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘè ˉ31, ʩʪʨ.19 
http://www.global-climate-change.ru/downl/byulletenyo/Izmenenie_klimata_N31_February.pdf  
 

 ï çʆʧʘʩʥʳʝ ʪʫʤʘʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʨʫʟʠʠè 
ɸʚʪʦʨ:r ʕ. ʐ. ʕʣʠʟʙʘʨʘʰʚʠʣʠ, ʆ. ʐ. ɺʘʨʘʟʘʥʘʰʚʠʣʠ, ʅ. ʉ. ʎʝʨʝʪʝʣʠ, ʄ. ʕ. ʕʣʠʟʙʘʨʘʰʚʠʣʠ, 
ʐ. ʕ. ʕʣʠʟʙʘʨʘʰʚʠʣʠ 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʥʘʙʣʶʜʝʥʠʡ 50 ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ɻʨʫʟʠʠ ʟʘ ʧʝʨʠʦʜ 1961-2006 ʛʛ. 
ʠʩʩʣʝʜʦʚʘʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʦʧʘʩʥʳʭ ʪʫʤʘʥʦʚ ʩ ʚʠʜʠʤʦʩʪʴ  ʁ ʤʝʥʝʝ 50 ʤ. ʆʮʝʥʝʥ ʫʜʝʣʴʥʳʡ ʚʝʩ 
ʦʧʘʩʥʳʭ ʪʫʤʘʥʦʚ ʚ ʦʙʱʝʤ ʯʠʩʣʝ ʜʥʝʡ ʩ ʪʫʤʘʥʘʤʠ. ʆʧʨʝʜʝʣʝʥʳ ʯʠʩʣʦ ʜʥʝʡ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʘʩʥʳʭ 
ʪʫʤʘʥʦʚ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ, ʠʟʫʯʝʥʳ ʵʤʧʠʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʨʘʟʤʝʨʳ ʦʙʣʘʩʪʝʡ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʛʦʜʦʚʦʛʦ ʭʦʜʘ. 
ʇʦʜʨʦʙʥʳʡ ʤʘʪʝʨʠʘʣ ʦ ʩʪʘʪʴʝ ʨʘʟʤʝʱʝʥ ʚ ʙʶʣʣʝʪʝʥʴ çʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘè ˉ31, ʩʪʨ.18 
http://www.global-climate-change.ru/downl/byulletenyo/Izmenenie_klimata_N31_February.pdf 
 

 ʇʦʜʨʦʙʥʝʝ: ʩʘʡʪ ʞʫʨʥʘʣʘ çʄʝʪʝʦʨʦʣʦʛʠʷ ʠ ʛʠʜʨʦʣʦʛʠʷè  http://planet.rssi.ru/mig/soderzh.shtml  
 
2) 

 

ɺ ʀʥʩʪʠʪʫʪʝ ʛʣʦʙʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʠ ʵʢʦʣʦʛʠʠ ʈʦʩʛʠʜʨʦʤʘʪʘ ʠ ʈɸʅ (ʀɻʂʕ) 
ʦʧʫʙʣʠʢʦʚʘʥ ʩʙʦʨʥʠʢ ʪʨʫʜʦʚ çʇʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤè ʪʦʤ 24. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʤʦʥʠʪʦʨʠʥʛʫ ʠ ʦʮʝʥʢʝ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ 

ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ, ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʠ 

ʛʣʦʙʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ ʠ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʦʚ. ʀʟʜʘʥʠʝ ʨʘʩʩʯʠʪʘʥʦ ʥʘ  ʢʣʠʤʘʪʦʣʦʛʦʚ, ʙʠʦʣʦʛʦʚ ʠ 

ʵʢʦʣʦʛʦʚ ʰʠʨʦʢʦʛʦ ʧʨʦʬʠʣʷ. 
 

http://www.global-climate-change.ru/downl/byulletenyo/Izmenenie_klimata_N31_February.pdf
http://www.global-climate-change.ru/downl/byulletenyo/Izmenenie_klimata_N31_February.pdf
http://planet.rssi.ru/mig/soderzh.shtml
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3) 

 
   ɸ.ɺ.ɹʝʣʷʝʚ 
 

      ɺ ʞʫʨʥʘʣʝ çʋʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠè ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 
ʵʢʦʣʦʛʠʠ (ˉ2, 2012) ʦʧʫʙʣʠʢʦʚʘʥʦ ʠʥʪʝʨʚʴʶ ʩ ʟʘʤʝʩʪʠʪʝʣʝʤ ʜʠʨʝʢʪʦʨʘ ʀʥʩʪʠʪʫʪʘ 
ʛʝʦʛʨʘʬʠʠ ʈɸʅ, ʢʘʥ. ʛʝʦʛʨ. ʥ. ɸ.ɺ.ɹʝʣʷʝʚʳʤ, ʧʦʩʚʷʱʝʥʥʦʝ ʠʟʤʝʥʝʥʠ ʁʢʣʠʤʘʪʘ, ʝʛʦ 
ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʠ ʚʦʟʤʦʞʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʜʣʷ ʈʦʩʩʠʠ ʠ, ʚ 
ʯʘʩʪʥʦʩʪʠ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 
           ʆʪʚʝʯʘʷ ʥʘ ʦʜʠʥ ʠʟ ʚʦʧʨʦʩʦʚ, ɸ.ɺ.ɹʝʣʷʝʚ ʦʪʤʝʪʠʣ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʦʢʘʞʝʪ 
ʩʝʨʴʝʟʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʩʫʨʩʦʜʦʙʳʚʘʶʱʠʝ ʦʪʨʘʩʣʠ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, 
ʧʦʩʪʝʧʝʥʥʦʝ ʦʪʪʘʠʚʘʥʠʝ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ, ʩʦʟʜʘʝʪ ʫʛʨʦʟʫ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʥʝʬʪʝ- 
ʠ ʛʘʟʦʧʨʦʚʦʜʦʚ.    

ʊʘʢʞʝ ɸ.ɺ.ɹʝʣʷʝʚ, ʦʪʤʝʪʠʣ ʦʛʨʦʤʥʳʡ ʧʨʠʨʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ  ʈʦʩʩʠʠ, ʢʦʪʦʨʳʡ ʚ ʙʣʠʞʘʡʰʠʝ 
ʜʝʩʷʪʠʣʝʪʠʷ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠ ̫ʠ ʦʪʜʳʭʘ. 
 
 

4) 

 

ɺ ʤʘʨʪʝ 2012 ʛ. ʦʧʫʙʣʠʢʦʚʘʥ 4-ʡ ʥʦʤʝʨ ʦʪʨʘʩʣʝʚʦʛʦ ʞʫʨʥʘʣʘ ʈʦʩʛʠʜʨʦʤʝʪʘ 

çʄʝʪʝʦʩʧʝʢʪʨè.  

ɺ ʞʫʨʥʘʣʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʥʝʩʢʦʣʴʢʠʭ ʩʦʚʝʱʘʥʠʡ ʠ ʢʦʥʬʝʨʝʥʮʠʡ, 

ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥ r ʨʫʙʨʠʢʘ çɸʩʧʝʢʪʳ ʘʚʠʘʤʝʪʦʙʝʩʧʝʯʝʥʠʷè, ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ  çʄʦʥʠʪʦʨʠʥʛ ʦʮʝʥʢʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʈʦʩʛʠʜʨʦʤʝʪʘ ʫʩʣʫʛ (ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ 

ʤʦʥʠʪʦʨʠʥʛʘ)è. ʕʪʦ ʫʥʠʢʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʮʝʧʮʠʠ, 
ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʤʝʪʦʜʠʢʠ, ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʦʮʝʥʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʫʩʣʫʛ ʈʦʩʛʠʜʨʦʤʝʪʘ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʥʠʢʘʣʴʥʦʡ ʙʘʟʳ 

ʜʘʥʥʳʭ, ʜʘʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʦʮʝʥʢʠ ʠ ʩʧʨʦʩʘ ʥʘ 

ʛʠʜʨʦʤʝʪʠʥʬʦʨʤʘʮʠʶ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʩʝʡ ʩʪʨʘʥʳ.  

ʊʘʢʞʝ ʧʫʙʣʠʢʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʉʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ɺʄʆ ʥʘ 2012-2015 ʛʛ. ʊʨʘʜʠʮʠʦʥʥʦ ʚ ʞʫʨʥʘʣʝ 

ʦʪʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʶʙʠʣʝʡʥʳʝ ʠ ʜʨʫʛʠʝ ʩʦʙʳʪʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ 

ʈʦʩʛʠʜʨʦʤʝʪʘ. ʇʦʜʨʦʙʥʝʝ: http://www.aviamettelecom.ru/?id_top=45&step=2  
 

5) ɺ ʛʘʟʝʪʝ çʄʦʩʢʦʚʩʢʠʡ ʢʦʤʩʦʤʦʣʝʮè 23 ʤʘʨʪʘ 2012 ʛ. ʦʧʫʙʣʠʢʦʚʘʥʘ ʩʪʘʪʴʷ çʇʨʠʰʣʘ ʚʦʜʘ ʦʪʢʫʜʘ ʥʝ 
ʞʜʘʣʠè, ʚ ʢʦʪʦʨʦʡ ʈʫʢʦʚʦʜʠʪʝʣʴ ʈʦʩʛʠʜʨʦʤʝʪʘ ɸ.ɺ.ʌʨʦʣʦʚ ʨʘʩʩʢʘʟʘʣ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʦʣʦʚʦʜʴʷ ʚ 2012 
ʛ. ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʦʧʨʘʚʜʳʚʘʝʤʦʩʪʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʛʥʦʟʦʚ,  ʚʣʠʷʥʠʠ ʠʟʤʝʥʝʥʠʷ 
ʢʣʠʤʘʪʘ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʥʘʰʝʡ ʩʪʨʘʥʳ ʚ ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʠ 
ʙʝʨʝʞʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʠʤʝʶʱʠʤʩʷ ʚʦʜʥʳʤ ʨʝʩʫʨʩʘʤ, ʘ ʪʘʢʞʝ ʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 
ʧʨʦʛʥʦʟʦʚ. ʇʦʜʨʦʙʥʝʝ: http://www.mk.ru/social/interview/2012/03/22/684561-prishlavoda-otkuda-nezhdali.html 
 

6) ɺ ʛʘʟʝʪʝ çɸʨʭʘʥʛʝʣʴʩʢè 23 ʬʝʚʨʘʣʷ 2012 ʛ. ʦʧʫʙʣʠʢʦʚʘʥʘ ʩʪʘʪʴʷ çʇʦʛʦʜʫ ʜʝʣʘʶʪ ʫ ʥʘʩè ʚ ʢʦʪʦʨʦʡ 
ʨʫʢʦʚʦʜʠʪʝʣʴ ʉʝʚʝʨʥʦʛʦ ʋɻʄʉ ʃ.ʖ. ɺʘʩʠʣʴʝʚ ʨʘʩʩʢʘʟʘʣ ʦ ʥʘʙʣʶʜʘʝʤʳʭ ʥʘ ʩʝʚʝʨʝ ʈʦʩʩʠʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 
ʠʟʤʝʥʝʥʠʷʭ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ɸʨʢʪʠʢʝ, ʥʦʚʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʩʫʜʥʝ "ʇʨʦʬʝʩʩʦʨ 
ʄʦʣʯʘʥʦʚ", ʢʦʪʦʨʦʝ ʙʳʣʦ ʥʝʜʘʚʥʦ ʧʦʣʫʯʝʥʦ ʉʝʚʝʨʥʳʤ ʋɻʄʉ ʠ ʫʞʝ ʚʚʝʜʝʥʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʠʠ 
ʚ ʨʘʙʦʪʘʭ ʧʦ ʦʙʩʣʝʜʦʚʘʥʠʶ ʟʘʛʨʷʟʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʨʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʝ ʠ ʚʳʚʦʟʝ ʩʢʦʧʠʚʰʠʭʩʷ ʪʘʤ 
ʦʪʭʦʜʦʚ. ʇʦʜʨʦʙʥʝʝ: http://www.iddvina.ru/newspapers/arkhangelsk/169/2237/ 
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1) ʅʘ ʩʘʡʪʝ ɻʠʜʨʦʤʝʪʮʝʥʪʨʘ ʈʦʩʩʠʠ  ʨʘʟʤʝʱʝʥ ʦʙʟʦʨ çʆʩʥʦʚʥʳʝ ʧʦʛʦʜʥʦ-
ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʝʚʨʘʣʷ 2012 ʛ. ʚ ʩʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠè, 
ʩʦʜʝʨʞʘʱʠʡ ʘʥʘʣʠʟ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʝʘʥʘ,  ʦʩʘʜʢʦʚ ʠ 
ʮʠʨʢʫʣʷʮʠʠ ʘʪʤʦʩʬʝʨʳ. 

 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ.  

ʉʠʣʴʥʝʡʰʠʝ ʭʦʣʦʜʘ, ʦʙʨʫʰʠʚʰʠʝʩʷ ʥʘ ɽʚʨʦʧʫ ʚ ʢʦʥʮʝ ʷʥʚʘʨʷ, ʫʜʝʨʞʠʚʘʣʠʩʴ ʚʩʶ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ 

ʬʝʚʨʘʣʷ. ʊʘʢʠʭ ʭʦʣʦʜʦʚ ʚ XXI ʚʝʢʝ ʚ ɽʚʨʦʧʝ ʝʱʝ ʥʝ ʙʳʣʦ. ʇʦʩʣʝʜʥʠʡ ʨʘʟ ʧʦʜʦʙʥʳʝ ʤʦʨʦʟʳ ʠʩʧʳʪʳʚʘʣʠ 

ʝʚʨʦʧʝʡʮʝʚ ʚ 1996ʛ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʟʘ ʬʝʚʨʘʣʴ 2012ʛ. ʦʢʘʟʘʣʘʩʴ ʥʘ 2-6Ü ʥʠʞʝ ʥʦʨʤʳ. ɺ 

ʎʶʨʠʭʝ ʘʥʦʤʘʣʠʷ -4.2Ü, ʃʠʦʥʝ ï -5.3Ü, ʉʘʥ-ʉʝʙʘʩʪʴʷʥʝ ʥʘ ʩʝʚʝʨʝ ʀʩʧʘʥʠʠ ï -4.1Ü, ʀʥʩʙʨʫʢʝ ï -5.6Ü, ʆʩʪʨʘʚʝ ï -

5.0Ü, ʈʠʛʝ ʠ ʄʠʥʩʢʝ ï -4.7Ü, ɺʠʥʥʠʮʝ ï -6.6Ü. ɺ ʥʝʢʦʪʦʨʳʭ ʚʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʩʪʦʣʙʠʢʠ ʪʝʨʤʦʤʝʪʨʦʚ 

ʦʧʫʩʢʘʣʠʩʴ ʥʠʞʝ -40Ü. ʄʦʨʦʟʳ ʟʘ 30Ü ʪʨʝʱʘʣʠ ʥʘ ɹʘʣʢʘʥʘʭ ʠ ʚ ʊʫʨʮʠʠ. ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʙʳʣʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʦʚʳʝ ʨʝʢʦʨʜʳ ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ. ɺ ɹʝʣʘʨʫʩʠ ʠ ʥʘ ʋʢʨʘʠʥʝ ʧʦʜʦʙʥʳʭ 

ʭʦʣʦʜʦʚ ʚ ʬʝʚʨʘʣʝ ʥʝ ʙʳʣʦ ʙʦʣʝʝ 100 ʣʝʪ. ɺ ʂʨʳʤʫ ʩʪʦʣʙʠʢ ʪʝʨʤʦʤʝʪʨʘ ʟʘʤʝʨ ʥʘ ʦʪʤʝʪʢʝ -36Ü. ʃʝʜ ʩʢʦʚʘʣ 

ʢʘʥʘʣʳ ɺʝʥʝʮʠʠ ʠ ɸʤʩʪʝʨʜʘʤʘ.  ɼʫʥʘʡ ʟʘʤʝʨʟ ʦʪ ʫʩʪʴʷ ʜʦ ɺʝʥʳ. ɾʝʥʝʚʩʢʦʝ ʦʟʝʨʦ ʧʦʢʨʳʣʦʩʴ ʢʦʨʢʦʡ ʣʴʜʘ. 

ʄʝʪʝʦʩʣʫʞʙʘ ʀʩʧʘʥʠʠ ʩʦʦʙʱʠʣʘ, ʯʪʦ ʧʨʦʰʝʜʰʠʡ ʬʝʚʨʘʣʴ ï 4-ʳʡ ʩʘʤʳʡ ʭʦʣʦʜʥʳʡ ʚ ʠʩʪʦʨʠʠ ʩʪʨʘʥʳ. ʍʦʣʦʜʘ 

ʩʪʘʣʠ ʧʨʠʯʠʥʦʡ ʛʠʙʝʣʠ ʩʦʪʝʥ ʣʶʜʝʡ ʧʦ ʚʩʝʤʫ ʢʦʥʪʠʥʝʥʪʫ. ɺ ʢʦʥʮʝ ʤʝʩʷʮʘ ʚ ɿʘʧʘʜʥʫʶ ɽʚʨʦʧʫ (ʇʦʨʪʫʛʘʣʠʷ, 

ʀʩʧʘʥʠʷ, ʌʨʘʥʮʠʷ, ʀʪʘʣʠʷ) ʫʞʝ ʧʨʠʰʣʘ ʚʝʩʥʘ. ɺʦʟʜʫʭ ʧʨʦʛʨʝʣʩʷ ʜʦ 20-25Ü. 

http://www.aviamettelecom.ru/?id_top=45&step=2
http://www.mk.ru/social/interview/2012/03/22/684561-prishlavoda-otkuda-nezhdali.html
http://www.iddvina.ru/newspapers/arkhangelsk/169/2237/
http://meteoinfo.ru/
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ɺ ʈʦʩʩʠʠ ʚ ʬʝʚʨʘʣʝ ʭʦʣʦʜʥʳʤ ʘʥʦʤʘʣʠʷʤ ʝʚʨʦʧʝʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ɼʘʣʴʥʝʤʫ ɺʦʩʪʦʢʫ 

ʧʨʦʪʠʚʦʩʪʦʷʣʘ ʘʥʦʤʘʣʠʷ ʪʝʧʣʘ ʥʘ ʩʝʚʝʨʝ ʋʨʘʣʘ ʠ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʉʠʙʠʨʠ. ʅʦʚʳʝ ʨʝʢʦʨʜʳ ʤʠʥʠʤʘʣʴʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʅʠʞʥʝʡ ɺʦʣʛʝ, ʚ ʂʘʣʤʳʢʠʠ, ʉʪʘʚʨʦʧʦʣʴʩʢʦʤ ʢʨʘʝ, ɼʘʛʝʩʪʘʥʝ. ɺ 

ʖʞʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʵʪʦ ʙʳʣ ʪʨʝʪʠʡ ʩʘʤʳʡ ʭʦʣʦʜʥʳʡ ʬʝʚʨʘʣʴ ʩ 1891ʛ. ʘ ʚ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤ 

ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʧʨʦʰʝʜʰʠʡ ʬʝʚʨʘʣʴ ʩʪʘʣ ʩʘʤʳʤ ʭʦʣʦʜʥʳʤ ʚ ʠʩʪʦʨʠʠ. ʊʘʢʦʡ ʞʝ ʟʜʝʩʴ ʦʢʘʟʘʣʘʩʴ ʠ ʚʩʷ 

ʟʠʤʘ ʚ ʮʝʣʦʤ.  

ɺ ʖʞʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʧʨʦʰʝʜʰʫʶ ʟʠʤʫ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʪʘʢʞʝ ʢ ʯʠʩʣʫ ʦʯʝʥʴ ʭʦʣʦʜʥʳʭ. 

ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ XXI ʚʝʢʝ ʪʘʢʠʝ ʩʫʨʦʚʳʝ ʟʠʤʳ ʟʜʝʩʴ ʥʝ ʨʝʜʢʦʩʪʴ. ɿʘ 12 ʣʝʪ ʧʦʜʦʙʥʦʝ 

ʧʦʚʪʦʨʷʣʦʩʴ ʫʞʝ 4 ʨʘʟʘ ʠ ʧʦʩʣʝʜʥʠʡ ï ʚ 2008ʛ. 

ʍʦʣʦʜʥʦ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʤʝʩʷʮʘ, ʙʳʣʦ ʠ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʈʦʩʩʠʠ. ɺ ʎʝʥʪʨʘʣʴʥʦʤ, 

ʇʨʠʚʦʣʞʩʢʦʤ ʠ ʥʘ ʶʛʝ ʉʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ ʘʥʦʤʘʣʠʠ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ -3 

ʜʦ -5Ü. ɼʨʫʛʦʡ ʦʯʘʛ ʭʦʣʦʜʘ ʨʘʩʧʦʣʦʞʠʣʩʷ ʥʘ ʢʨʘʡʥʝʤ ʚʦʩʪʦʢʝ ʈʦʩʩʠʠ. ɺ ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣ. ʠ ʥʘ ʩʝʚʝʨʝ 

ʉʘʭʘʣʠʥʘ ʘʥʦʤʘʣʠʠ ʜʦ -4Ü, ʘ ʥʘ ʦʩʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʍʘʙʘʨʦʚʩʢʦʛʦ, ʇʨʠʤʦʨʩʢʦʛʦ, ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʝʚ ï -1é-

3Ü. ʅʘ ʂʦʣʳʤʝ ʠ ʏʫʢʦʪʢʝ ʤʦʨʦʟʳ ʟʘʰʢʘʣʠʚʘʣʠ ʟʘ - 50é-55Ü. ʋʩʪʘʥʦʚʣʝʥʳ ʥʦʚʳʝ ʩʫʪʦʯʥʳʝ ʤʠʥʠʤʫʤʳ.  

ɺʥʦʚʴ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʝ ʤʝʩʷʮʳ, ʩʘʤʳʝ ʢʨʫʧʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʚ ʈʦʩʩʠʠ ʠ ʥʘ ʉʝʚʝʨʥʦʤ 

ʧʦʣʫʰʘʨʠʠ ʧʨʠʰʣʠʩʴ ʥʘ ʨʘʡʦʥ ʨʦʩʩʠʡʩʢʦʛʦ ʩʝʢʪʦʨʘ ɸʨʢʪʠʢʠ. ɺ ʬʝʚʨʘʣʝ ʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʟʠʤʳ ʘʥʦʤʘʣʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʉʠʙʠʨʠ ʠ ʥʘ ʩʝʚʝʨʝ ʋʨʘʣʘ ʩʦʩʪʘʚʣʷʣʠ +4é+10Ü. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ 

ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʉʠʙʠʨʠ: ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣ., ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʩʠʷ ʙʘʣ ʧʨʘʚʠʣ ʉʠʙʠʨʩʢʠʡ 

ʘʥʪʠʮʠʢʣʦʥ, ʠ ʟʜʝʩʴ ʚ ʬʝʚʨʘʣʝ ʙʳʣʦ ʭʦʣʦʜʥʝʝ ʦʙʳʯʥʦʛʦ ʥʘ 4-8Ü. 

ɺ ʄʦʩʢʚʝ ʬʝʚʨʘʣʴ ʙʳʣ ʭʦʣʦʜʥʳʤ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ -11.7Ü, ʘʥʦʤʘʣʠʷ    -4.0Ü. ɺ XXI 

ʩʪʦʣʝʪʠʠ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ ʬʝʚʨʘʣʴ ʚ ʄʦʩʢʚʝ ʙʳʣ ʭʦʣʦʜʥʝʝ ʥʳʥʝʰʥʝʛʦ. ʉʣʫʯʠʣʦʩʴ ʵʪʦ ʚ 2006ʛ. 

ʉʠʣʴʥʝʡʰʠʝ ʭʦʣʦʜʘ, ʦʙʨʫʰʠʚʰʠʝʩʷ ʥʘ ɽʚʨʦʧʫ ʚ ʢʦʥʮʝ ʷʥʚʘʨʷ, ʫʜʝʨʞʠʚʘʣʠʩʴ ʚʩʶ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ 

ʬʝʚʨʘʣʷ. ʇʦʩʣʝʜʥʠʡ ʨʘʟ ʧʦʜʦʙʥʳʝ ʤʦʨʦʟʳ ʠʩʧʳʪʳʚʘʣʠ ʝʚʨʦʧʝʡʮʝʚ ʚ 1996ʛ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʟʘ 

ʬʝʚʨʘʣʴ 2012ʛ. ʦʢʘʟʘʣʘʩʴ ʥʘ 2-6Ü ʥʠʞʝ ʥʦʨʤʳ. ɺ ʥʝʢʦʪʦʨʳʭ ʚʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʩʪʦʣʙʠʢʠ 

ʪʝʨʤʦʤʝʪʨʦʚ ʦʧʫʩʢʘʣʠʩʴ ʥʠʞʝ -40Ü. ʄʦʨʦʟʳ ʟʘ 30Ü ʪʨʝʱʘʣʠ ʥʘ ɹʘʣʢʘʥʘʭ ʠ ʚ ʊʫʨʮʠʠ. ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʙʳʣʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʦʚʳʝ ʨʝʢʦʨʜʳ ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ.  

ɺ ɹʝʣʘʨʫʩʠ ʠ ʥʘ ʋʢʨʘʠʥʝ ʧʦʜʦʙʥʳʭ ʭʦʣʦʜʦʚ ʚ ʬʝʚʨʘʣʝ ʥʝ ʙʳʣʦ ʙʦʣʝʝ 100 ʣʝʪ. ɺ ʂʨʳʤʫ ʩʪʦʣʙʠʢ 

ʪʝʨʤʦʤʝʪʨʘ ʟʘʤʝʨ ʥʘ ʦʪʤʝʪʢʝ -36Ü. ʃʝʜ ʩʢʦʚʘʣ ʢʘʥʘʣʳ ɺʝʥʝʮʠʠ ʠ ɸʤʩʪʝʨʜʘʤʘ.  ɼʫʥʘʡ ʟʘʤʝʨʟ ʦʪ ʫʩʪʴʷ ʜʦ 

ɺʝʥʳ. ɾʝʥʝʚʩʢʦʝ ʦʟʝʨʦ ʧʦʢʨʳʣʦʩʴ ʢʦʨʢʦʡ ʣʴʜʘ. ʄʝʪʝʦʩʣʫʞʙʘ ʀʩʧʘʥʠʠ ʩʦʦʙʱʠʣʘ, ʯʪʦ ʧʨʦʰʝʜʰʠʡ ʬʝʚʨʘʣʴ ï 

4-ʳʡ ʩʘʤʳʡ ʭʦʣʦʜʥʳʡ ʚ ʠʩʪʦʨʠʠ ʩʪʨʘʥʳ. ʍʦʣʦʜʘ ʩʪʘʣʠ ʧʨʠʯʠʥʦʡ ʛʠʙʝʣʠ ʩʦʪʝʥ ʣʶʜʝʡ ʧʦ ʚʩʝʤʫ ʢʦʥʪʠʥʝʥʪʫ. ɺ 

ʢʦʥʮʝ ʤʝʩʷʮʘ ʚ ɿʘʧʘʜʥʫʶ ɽʚʨʦʧʫ (ʇʦʨʪʫʛʘʣʠʷ, ʀʩʧʘʥʠʷ, ʌʨʘʥʮʠʷ, ʀʪʘʣʠʷ) ʫʞʝ ʧʨʠʰʣʘ ʚʝʩʥʘ. ɺʦʟʜʫʭ 

ʧʨʦʛʨʝʣʩʷ ʜʦ 20-25Ü. 

ɺʦʣʥʘ ʭʦʣʦʜʘ ʜʦʢʘʪʠʣʘʩʴ ʠ ʜʦ ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʠ. ɺ ʊʫʥʠʩʝ, ɸʣʞʠʨʝ, ʄʘʨʦʢʢʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʦʧʫʩʢʘʣʘʩʴ ʜʦ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʘ ʩʨʝʜʥʷʷ ʟʘ ʤʝʩʷʮ ʦʢʘʟʘʣʘʩʴ ʥʠʞʝ ʥʦʨʤʳ ʥʘ 2-4Ü. ʊʘʢʠʭ ʭʦʣʦʜʦʚ 

ʟʜʝʩʴ ʥʝ ʚʠʜʝʣʠ ʙʦʣʝʝ 100 ʣʝʪ, ʩ ʥʘʯʘʣʘ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. 

ɸʨʢʪʠʢʘ ʚʥʦʚʴ ʘʥʦʤʘʣʴʥʦ ʪʝʧʣʘʷ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʬʝʚʨʘʣʷ ʚʳʰʝ ʥʦʨʤʳ ʧʨʠʤʝʨʥʦ ʥʘ 5Ü, ʘ ʟʠʤʳ 

ï ʥʘ 4Ü. ʌʝʚʨʘʣʴ 2012ʛ. ʠ ʟʠʤʘ 2011-2012ʛʛ. ʚ ɸʨʢʪʠʢʝ ï ʩʘʤʳʝ ʪʝʧʣʳʝ ʟʘ ʚʩʶ ʠʩʪʦʨʠʶ ʨʝʛʫʣʷʨʥʳʭ 

ʤʝʪʝʦʥʘʙʣʶʜʝʥʠʡ. ʕʪʦʡ ʟʠʤʦʡ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʘʢʚʘʪʦʨʠʠ ɹʘʨʝʥʮʝʚʘ ʠ ʂʘʨʩʢʦʛʦ ʤʦʨʝʡ ʦʩʪʘʚʘʣʠʩʴ 

ʩʚʦʙʦʜʥʳʤʠ ʦʪʦ ʣʴʜʘ. ʇʦ ʜʘʥʥʳʤ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʦʢʝʘʥʘ ʠ ʘʪʤʦʩʬʝʨʳ ʉʐɸ 

(NOAA) ʧʣʦʱʘʜʴ ʣʝʜʦʚʦʛʦ ʧʦʢʨʳʪʠʷ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʚ ʬʝʚʨʘʣʝ ʙʳʣʘ ʥʘʠʤʝʥʴʰʝʡ ʟʘ ʚʩʶ ʠʩʪʦʨʠʶ 

ʨʝʛʫʣʷʨʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. ʇʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ɸʨʢʪʠʢʘ ʚʩʪʫʧʠʣʘ ʚ ʥʦʚʫʶ ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʵʧʦʭʫ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʜʘʣʴʥʝʡʰʠʤ ʫʤʝʥʴʰʝʥʠʝʤ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ. ɿʘʧʘʜʥʦʝ ʧʦʣʫʰʘʨʠʝ ʧʦʣʥʦʩʪʴʶ 

ʥʘʭʦʜʠʣʦʩʴ ʚʦ ʚʣʘʩʪʠ ʘʥʦʤʘʣʴʥʦ ʪʝʧʣʦʡ ʧʦʛʦʜʳ.  
 

ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ. ʅʘ ɽʊʈ ʦʩʘʜʢʠ ʙʳʣʠ ʟʘʤʝʪʥʳʤ ʷʚʣʝʥʠʝʤ ʪʦʣʴʢʦ ʚ ʟʘʧʘʜʥʳʭ ʦʙʣʘʩʪʷʭ, ʛʜʝ ʠʭ 

ʚʳʧʘʣʦ ʦʢʦʣʦ ʥʦʨʤʳ, ʧʨʠʯʝʤ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʵʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʥʘʯʘʣʝ ʤʝʩʷʮʘ, ʜʘ ʝʱʝ ʚ ʖʞʥʦʤ 

ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ.  ɿʜʝʩʴ ʥʘ ʅʠʞʥʝʡ ɺʦʣʛʝ, ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣ., ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ ʠ ʂʘʣʤʳʢʠʠ ʠʭ ʩʫʤʤʳ 

ʟʘ ʤʝʩʷʮ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʝ, ʘ ʤʝʩʪʘʤʠ ʠ ʧʨʝʚʳʰʘʶʪ ʝʝ. ɹ·ʣʴʰʘʷ ʯʘʩʪʴ ʉʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ, ʘ ʪʘʢʞʝ 

ʎʝʥʪʨʘʣʴʥʳʡ ʠ ʇʨʠʚʦʣʞʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʝ ʦʢʨʫʛʘ ʥʘʭʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʠʮʠʢʣʦʥʘʣʴʥʦʡ ʧʦʛʦʜʳ, ʠ 

ʦʩʘʜʢʦʚ ʟʜʝʩʴ ʚʳʧʘʣʦ ʤʝʥʴʰʝ ʥʦʨʤʳ. ʊʝ ʞʝ ʩʣʦʚʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ ʢ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤʫ ʬʝʜʝʨʘʣʴʥʦʤʫ 

ʦʢʨʫʛʫ. ʇʦʯʪʠ ʧʦʚʩʶʜʫ ʟʜʝʩʴ ʩʫʤʤʳ ʦʩʘʜʢʦʚ ʟʘ ʤʝʩʷʮ ʩʦʩʪʘʚʠʣʠ ʤʝʥʴʰʝ ʧʦʣʦʚʠʥʳ, ʘ ʚ ʨʷʜʝ ʨʝʛʠʦʥʦʚ 

(ʂʠʨʦʚʩʢʘʷ ʦʙʣ., ʇʝʨʤʩʢʠʡ ʢʨʘʡ, ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ, ɸʜʳʛʝʷ, ʀʥʛʫʰʝʪʠʷ) ï ʤʝʥʝʝ ʯʝʪʚʝʨʪʠ ʥʦʨʤʳ. 

ʉʫʭʦ ʙʳʣʦ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʋʨʘʣʴʩʢʦʛʦ ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʦʚ ʗʢʫʪʠʠ. ʉʦʚʩʝʤ ʤʘʣʦʩʥʝʞʥʦʡ ʦʢʘʟʘʣʘʩʴ ʟʠʤʘ ʚ ʇʨʠʤʦʨʴʝ. ɺ ʘʥʦʤʘʣʴʥʦ ʪʝʧʣʦʡ ʉʠʙʠʨʠ 

ʪʦʣʴʢʦ ʥʘ ʩʝʚʝʨʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ (ʊʘʡʤʳʨ ʠ ʕʚʝʥʢʠʷ) ʦʩʘʜʢʦʚ ʙʳʣʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʥʦʛʦ ï ʤʝʩʪʘʤʠ 2-3 

ʥʦʨʤʳ, ʘ ʪʘʢʞʝ ʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣ. ʅʘ ʦʩʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʵʪʦʛʦ ʛʨʦʤʘʜʥʦʛʦ ʨʝʛʠʦʥʘ ï ʥʦʨʤʘ. 

ɺ ʄʦʩʢʚʝ ʦʩʘʜʢʠ ʟʘ ʤʝʩʷʮ ʩʦʩʪʘʚʠʣʠ 36ʤʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʦʨʤʦʡ. ɿʠʤʘ ʚ ʩʪʦʣʠʮʝ ʦʢʘʟʘʣʘʩʴ ʜʦʩʪʘʪʦʯʥʦ 

ʩʥʝʞʥʦʡ. ɺʳʧʘʣʦ 170ʤʤ ʦʩʘʜʢʦʚ ʧʨʠ ʥʦʨʤʝ 134ʤʤ. 

ɸʢʪʠʚʥʳʡ ʮʠʢʣʦʛʝʥʝʟ ʚʦ ʚʥʫʪʨʠʪʨʦʧʠʯʝʩʢʦʡ ʟʦʥʝ ʢʦʥʚʝʨʛʝʥʮʠʠ ʧʨʠʥʝʩ ʤʥʦʛʦ ʜʦʞʜʝʡ ʚ ʀʥʜʦʥʝʟʠʶ, 

ʄʘʣʘʡʟʠʶ ʠ ʌʠʣʠʧʧʠʥʳ. ɿʜʝʩʴ ʦʩʘʜʢʠ ʧʨʝʚʳʩʠʣʠ ʥʦʨʤʫ ʚ 2-4 ʨʘʟʘ.  
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ɸʪʣʘʥʪʠʯʝʩʢʠʝ ʮʠʢʣʦʥʳ, ʥʝ ʠʤʝʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʨʚʘʪʴʩʷ ʥʘ ʚʦʩʪʦʢ, ʚʩʶ ʩʚʦʶ ʚʣʘʛʫ ʚʳʣʠʚʘʣʠ ʠʣʠ 

ʚʳʩʳʧʘʣʠ ʥʘ ʛʦʣʦʚʳ ʞʠʪʝʣʝʡ ʎʝʥʪʨʘʣʴʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ. ɿʜʝʩʴ ʦʩʘʜʢʦʚ ʦʢʘʟʘʣʦʩʴ ʟʘʤʝʪʥʦ ʙʦʣʴʰʝ 

ʦʙʳʯʥʦʛʦ. ʉʠʣʴʥʳʝ ʜʦʞʜʠ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʙʨʫʰʠʚʘʣʠʩʴ ʥʘ ʶʛ ʀʪʘʣʠʠ, ʥʘ ɹʘʣʢʘʥʩʢʠʝ 

ʩʪʨʘʥʳ, ɻʨʝʮʠʶ. ʉʥʝʛʦʧʘʜʳ ʯʘʩʪʦ ʙʣʦʢʠʨʦʚʘʣʠ ʜʦʨʦʛʠ, ʨʚʘʣʠ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʧʨʝʨʳʚʘʣʠ 

ʘʚʠʘʩʦʦʙʱʝʥʠʷ. ɺ ʈʫʤʳʥʠʠ ʚ ʵʪʫ ʟʠʤʫ ʚʳʧʘʣʦ ʨʝʢʦʨʜʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʥʝʛʘ. ɸ ʥʘ ʟʘʧʘʜʝ ɽʚʨʦʧʳ ʙʳʣʦ ʩʫʭʦ. ɺʦ 

ʌʨʘʥʮʠʠ, ʀʩʧʘʥʠʠ, ʇʦʨʪʫʛʘʣʠʠ ʝʩʪʴ ʨʘʡʦʥʳ, ʛʜʝ ʦʩʘʜʢʦʚ ʚ ʬʝʚʨʘʣʝ ʥʝ ʙʳʣʦ ʩʦʚʩʝʤ.  
 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʝʘʥʘ. ʉʨʝʜʥʠʝ ʘʥʦʤʘʣʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʠ ʊʠʭʦʛʦ 

ʦʢʝʘʥʦʚ ʚ ʉʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ ʩʦʭʨʘʥʠʣʠʩʴ ʪʘʢʠʤʠ ʞʝ, ʢʘʢ ʠ ʚ ʷʥʚʘʨʝ, ʥʦ ʧʨʠ ʵʪʦʤ ʧʨʦʠʟʦʰʣʦ ʫʩʠʣʝʥʠʝ ʢʘʢ 

ʪʝʧʣʳʭ, ʪʘʢ ʠ ʭʦʣʦʜʥʳʭ ʪʝʯʝʥʠʡ. ɺ ʊʠʭʦʤ ʦʢʝʘʥʝ ʷʚʣʝʥʠʝ ʃʘ-ʅʠʥʴʷ, ʜʦʩʪʠʛʥʫʚ ʩʚʦʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʚ ʢʦʥʮʝ 2011ʛ., ʥʘʯʘʣʦ ʧʦʩʪʝʧʝʥʥʦ ʦʩʣʘʙʝʚʘʪʴ. ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʊʇʆ ʚ ʵʢʚʘʪʦʨʠʘʣʴʥʦʤ ʧʦʷʩʝ 

ʫʤʝʥʴʰʠʣʠʩʴ. ʃʘ-ʅʠʥʴʷ 2011-2012ʛʛ., ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʝʨʚʘʥʥʦʝ ʃʘ-ʅʠʥʴʷ 2010-2011ʛʛ., 

ʧʦʩʣʝ ʧʝʨʝʨʳʚʘ ʦʢʘʟʘʣʦʩʴ ʟʘʤʝʪʥʦ ʩʣʘʙʝʝ. ʆʜʥʘʢʦ ʝʤʫ ʧʦ-ʧʨʝʞʥʝʤʫ ʫʜʘʝʪʩʷ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʙʦʩʪʨʝʥʠʝ 

ʚʥʫʪʨʠʪʨʦʧʠʯʝʩʢʦʡ ʟʦʥʳ ʢʦʥʚʝʨʛʝʥʮʠʠ ʥʘ ʟʘʧʘʜʝ ʊʠʭʦʛʦ ʦʢʝʘʥʘ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʷʚʣʷʶʪʩʷ ʩʠʣʴʥʳʝ ʜʦʞʜʠ ʚ 

ʀʥʜʦʥʝʟʠʠ ʠ ʌʠʣʠʧʧʠʥʘʭ. 
 

ɸʪʤʦʩʬʝʨʥʘʷ ʮʠʨʢʫʣʷʮʠʷ. ɺ ʶʞʥʦʤ ʧʦʣʫʰʘʨʠʠ ʚ ʬʝʚʨʘʣʝ ʦʙʨʘʟʦʚʘʣʦʩʴ 5 ʪʨʦʧʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ (ʥʦʨʤʘ 

5,7). ɼʚʘ ʮʠʢʣʦʥʘ ʚʦʟʥʠʢʣʠ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ (ʥʦʨʤʘ 2,2). ʆʜʠʥ ʠʟ ʥʠʭ (çɾʘʩʤʠʥè) ʨʘʟʚʠʣʩʷ ʜʦ 

ʩʪʘʜʠʠ ʫʨʘʛʘʥʘ 3 ʢʘʪʝʛʦʨʠʠ.  
 

ʇʦʣʥʳʝ ʪʝʢʩʪʳ ʝʞʝʤʝʩʷʯʥʳʭ ʦʙʟʦʨʦʚ ɻʠʜʨʦʤʝʪʮʝʥʪʨʘ:  http://www.meteoinfo.ru/climate/climat-tabl3/-2012- 

 
2) ʅʘ ʩʘʡʪʝ ɻʠʜʨʦʤʝʪʮʝʥʪʨʘ ʈʦʩʩʠʠ ʦʧʫʙʣʠʢʦʚʘʥ çɺʝʨʦʷʪʥʦʩʪʥʳʡ ʧʨʦʛʥʦʟ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʩʘʜʢʦʚ ʚ 
ʈʦʩʩʠʠ ʥʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ (ʘʧʨʝʣʴ - ʩʝʥʪʷʙʨʴ) 2012 ʛ.è 

ɸʥʘʣʠʟ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʅʀʋ ʈʦʩʛʠʜʨʦʤʝʪʘ, ʚʳʧʦʣʥʝʥʥʳʡ ʚ 
ɻʠʜʨʦʤʝʪʮʝʥʪʨʝ ʈʦʩʩʠʠ, ʧʦʟʚʦʣʷʝʪ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 69-72% ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ 
ɽʚʨʦʧʝʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʠ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚ ʘʧʨʝʣʝ-ʩʝʥʪʷʙʨʝ 2012 ʛ. ʦʞʠʜʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʥʳʡ 
ʨʝʞʠʤ, ʙʣʠʟʢʠʡ ʢ ʩʨʝʜʥʠʤ ʤʥʦʛʦʣʝʪʥʠʤ ʟʥʘʯʝʥʠʷʤ ʠ ʧʨʝʚʳʰʘʶʱʠʡ ʠʭ. ɺ ʉʠʙʠʨʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʚ 
ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ (ʘʧʨʝʣʴ-ʠʶʥʴ) ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʦʞʠʜʘʝʪʩʷ ʥʠʞʝ, ʯʝʤ ʚ 2011 ʛ. 
ɺ ʦʪʜʝʣʴʥʳʝ ʤʝʩʷʮʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʜʝʬʠʮʠʪ ʦʩʘʜʢʦʚ, 
ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ ʚ ʇʨʠʚʦʣʞʩʢʦʤ ʠ ʋʨʘʣʴʩʢʦʤ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʘʭ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʛʥʦʟʦʤ ʥʘ 
ɽʚʨʦʧʝʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʩʨʝʜʥʠʝ ʤʝʩʷʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʦʞʠʜʘʶʪʩʷ ʥʠʞʝ, 
ʯʝʤ ʚ ʧʨʦʰʣʦʤ ʛʦʜʫ. ʇʦʚʳʰʝʥʥʘʷ ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʴ ʦʞʠʜʘʝʪʩʷ ʚ ʠʶʣʝ-ʩʝʥʪʷʙʨʝ ʚ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ 
ʎʝʥʪʨʘʣʴʥʦʛʦ, ʖʞʥʦʛʦ, ʇʨʠʚʦʣʞʩʢʦʛʦ ʠ ʋʨʘʣʴʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ. ʋʩʣʦʚʠʷ ʜʣʷ ʨʘʥʥʝʛʦ ʥʘʯʘʣʘ 
ʧʦʞʘʨʦʦʧʘʩʥʦʛʦ ʩʝʟʦʥʘ ʧʨʦʛʥʦʟʠʨʫʶʪʩʷ ʥʘ ʶʛʝ ʉʠʙʠʨʩʢʦʛʦ ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ. 

ʇʨʝʜʩʪʘʚʣʷʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʝʜʝʨʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ 
ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʚ 

ʠʥʪʝʨʝʩʘʭ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʭʨʘʥʳ ʣʝʩʦʚ ʦʪ ʧʦʞʘʨʦʚ, ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʵʥʝʨʛʝʪʠʢʠ. 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʪʝʧʣʦʛʦ ʧʝʨʠʦʜʘ 2012 ʛ. ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʧʨʦʛʥʦʟ ʙʫʜʝʪ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ ʤʝʩʷʯʥʳʤʠ, ʜʝʢʘʜʥʳʤʠ ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʤʠ ʧʨʦʛʥʦʟʘʤʠ ʧʦʛʦʜʳ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʅʀʋ, ʋɻʄʉ ʠ 
ʎɻʄʉ ʈʦʩʛʠʜʨʦʤʝʪʘ ʨʝʛʫʣʷʨʥʦ ʙʫʜʫʪ ʚʳʧʫʩʢʘʪʴʩʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʙʶʣʣʝʪʝʥʠ. 
ʇʦʜʨʦʙʥʝʝ (ʩʘʡʪ ɻʠʜʨʦʤʝʪʮʝʥʪʨʘ ʈʦʩʩʠʠ): http://www.meteoinfo.ru/veget-period-2012  
 
 

4. ʅʦʚʳʝ ʠʥʪʝʨʝʩʥʳʝ ʩʪʘʪʴʠ  

1) çʇʨʦʛʥʦʟ ʠʟʤʝʥʝʥʠʡ ʥʘʟʝʤʥʦʡ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʨʘʜʠʘʮʠʠ ʚ XXI ʚʝʢʝ: ʚʣʠʷʥʠʝ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʟʦʥʦʚʦʛʦ ʩʣʦʷ ʠ ʠʟʤʝʥʝʥʠʡ ʦʙʣʘʯʥʦʩʪʠè. 

ɺ 2011 ʛ. ʛʨʫʧʧʘ ʫʯʝʥʳʭ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʨʷʜ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ, ʦʧʫʙʣʠʢʦʚʘʣʘ ʚ 
ʞʫʨʥʘʣʝ çAtmospheric Chemistry and Physicsè ʩʪʘʪʴʶ (Bais et al., 2011*) ʧʦʩʚʷʱʝʥʥʫʶ ʤʦʜʝʣʠʨʦʚʘʥʠʶ 
ʠʟʤʝʥʝʥʠʡ ʥʘʟʝʤʥʦʡ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʨʘʜʠʘʮʠʠ ʚ 21 ʚʝʢʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 
ʙʦʣʴʰʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʵʪʦʡ ʚʝʣʠʯʠʥʳ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʢʦʪʦʨʘʷ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥʘ ʩ 
ʠʟʤʝʥʝʥʠʷʤʠ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʟʦʥʘ ʠ ʦʙʣʘʯʥʦʩʪʴʶ. ɺ 80-ʭ ʠ 90-ʭ ʛʛ. ʋʌ ʨʘʜʠʘʮʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ 
ʧʦʚʩʝʤʝʩʪʥʦ ʨʦʩʣʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʤʝʥʴʰʝʥʠʷ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʟʦʥʘ ʚʳʟʚʘʥʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ 
ʚʳʙʨʦʩʘʤʠ ʛʘʣʦʛʝʥʦʩʦʜʝʨʞʘʱʠʭ ʛʘʟʦʚ. ɺ ʢʦʥʮʝ 90-ʭ ʛʛ. ʧʨʝʢʨʘʱʝʥʠʝ ʠʩʪʦʱʝʥʠʷ ʠ ʥʘʯʘʣʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 
ʦʟʦʥʦʚʦʛʦ ʩʣʦʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʛʘʣʦʛʝʥʦʩʦʜʝʨʞʘʱʠʭ ʛʘʟʦʚ ʧʨʠʚʝʣʦ ʢ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ 
ʥʝʢʦʪʦʨʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʥʘʟʝʤʥʦʡ ʋʌ ʨʘʜʠʘʮʠʠ.   

ɺʦʟʚʨʘʪ ʫʨʦʚʥʷ ʋʌ ʨʘʜʠʘʮʠʠ ʢ ʩʚʦʝʤʫ ʥʦʨʤʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ (ʭʘʨʘʢʪʝʨʥʦʤʫ 

ʜʣʷ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʜʦ ʧʦʷʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʟʦʥʥʦʡ ʜʳʨʳ) ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ 

ʩʦʜʝʨʞʘʥʠʷ ʦʟʦʥʦʨʘʟʨʫʰʘʶʱʠʭ ʛʘʟʦʚ, ʥʦ ʪʘʢʞʝ ʦʪ ʠʟʤʝʥʝʥʠʡ ʚ ʩʪʨʘʪʦʩʬʝʨʥʦʤ ʦʟʦʥʝ, 

ʚʳʟʚʘʥʥʳʭ ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʘ, ʠ ʦʪ ʧʦʚʝʜʝʥʠʷ ʦʙʣʘʯʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʝʨʝʥʦʩ ʋʌ ʨʘʜʠʘʮʠʠ ʚ ʘʪʤʦʩʬʝʨʝ (ʪʘʢʠʭ ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ʘʵʨʦʟʦʣʷ, 

ʘʣʴʙʝʜʦ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ, ʠ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ) ʚ XXI ʚʝʢʝ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʟʥʘʯʝʥʠʷ  

http://www.meteoinfo.ru/climate/climat-tabl3/-2012-
http://www.meteoinfo.ru/veget-period-2012
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ʥʘʟʝʤʥʦʡ ʋʌ ʨʘʜʠʘʮʠʠ ʤʦʛʫʪ ʚʝʨʥʫʪʩɹʷ ʢ ʫʨʦʚʥʶ 1980 ʛ. ʫʞʝ ʢ ʢʦʥʮʫ ʧʝʨʚʦʡ ʯʝʪʚʝʨʪʠ XXI ʚʝʢʘ ʚ ʩʝʚʝʨʥʳʭ 
ʩʨʝʜʥʠʭ ʠ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ.  ʇʦ ʜʦʩʪʠʞʝʥʠʠ ʵʪʦʛʦ ʫʨʦʚʥʷ ʋʌ ʨʘʜʠʘʮʠʷ ʧʨʦʜʦʣʞʠʪ ʫʤʝʥʴʰʘʪʴʩʷ ʜʦ 2100 ʛ., ʚ 
ʦʩʥʦʚʥʦʤ ʚ ʉʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ.  ʊʘʢʦʝ ʧʦʚʝʜʝʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʦʜʦʣʞʘʶʱʠʤʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʱʝʛʦ 
ʩʦʜʝʨʞʘʥʠʷ ʦʟʦʥʘ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʟʘ ʩʯʝʪ ʫʩʢʦʨʝʥʠʷ ʤʝʨʠʜʠʦʥʘʣʴʥʦʡ ʮʠʨʢʫʣʷʮʠʠ, ʚʳʟʚʘʥʥʦʛʦ ʧʦʪʝʧʣʝʥʠʝʤ 
ʢʣʠʤʘʪʘ. ɺ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ ʵʪʦʪ ʵʬʬʝʢʪ ʫʩʠʣʠʚʘʝʪʩʷ ʝʱʝ ʠ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʙʘʣʣʘ ʦʙʣʘʯʥʦʩʪʠ. ɺ 
ʪʨʦʧʠʢʘʭ ʠʟʤʝʥʝʥʠʷ ʋʌ ʨʘʜʠʘʮʠʠ ʦʯʝʥʴ ʤʘʣʳ ʠ ʥʘʟʝʤʥʘʷ ʋʌ ʨʘʜʠʘʮʠʷ ʦʩʪʘʥʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 1980 ʛ. ʠʣʠ 
ʥʝʤʥʦʛʦ (~2-3%) ʫʚʝʣʠʯʠʪʩʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘʟʝʤʥʦʡ ʋʌ ʨʘʜʠʘʮʠʠ ʜʦ ʫʨʦʚʥʷ 1960-ʭ ʛʛ. ʚ 
ʖʞʥʦʤ ʧʦʣʫʰʘʨʠʠ ʚ ʪʝʯʝʥʠʝ XXI-ʛʦ ʚʝʢʘ ʦʩʪʘʝʪʩʷ ʧʨʦʙʣʝʤʘʪʠʯʥʳʤ.  

ʋʨʦʚʝʥʴ ʥʘʟʝʤʥʦʡ ʋʌ ʨʘʜʠʘʮʠʠ ʚʦʟʤʦʞʥʦ ʜʘʞʝ ʦʧʫʩʪʠʪʩʷ ʥʠʞʝ ʥʦʨʤʳ ʚ ʢʦʥʮʝ XXI ʚʝʢʘ ʠʟ-ʟʘ 
ʠʟʤʝʥʝʥʠʡ ʦʙʣʘʯʥʦʛʦ ʩʣʦʷ ʠ ʫʩʢʦʨʝʥʠʷ ʧʝʨʝʥʦʩʘ ʦʟʦʥʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʧʘʨʥʠʢʦʚʳʤ ʧʦʪʝʧʣʝʥʠʝʤ. 
ʉʦʚʨʝʤʝʥʥʳʝ ʤʦʜʝʣʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʣʘʢʦʚ ʙʫʜʝʪ ʫʤʝʥʴʰʘʪʴʩʷ ʢ ʢʦʥʮʫ XXI ʚʝʢʘ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1960-ʤʠ ʛʛ., ʦʩʦʙʝʥʥʦ ʚ ɸʨʢʪʠʢʝ, ʚʝʜʷ ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʋʌ ʨʘʜʠʘʮʠʠ ʚ ʩʨʝʜʥʝʤ ʥʘ 
5 %, ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʙʦʣʝʝ ʯʝʤ ʥʘ 10% ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ. 

ʅʘʠʙʦʣʴʰʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʨʘʩʯʝʪʘʭ ʋʌ ʨʘʜʠʘʮʠʠ ʩʚʷʟʘʥʘ ʩ ʟʘʜʘʥʠʝʤ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, 
ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʩʮʝʥʘʨʠʝʚ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʠ ʦʟʦʥʦʨʘʟʨʫʰʘʶʱʠʭ ʛʘʟʦʚ. 
ʉʫʱʝʩʪʚʝʥʥʫʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠʤʝʝʪ ʪʘʢʞʝ ʧʨʝʜʩʢʘʟʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʦʙʣʘʯʥʦʛʦ ʩʣʦʷ. ʋʣʫʯʰʝʥʠʝ 
ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʘʨʘʤʝʪʨʠʟʘʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʙʫʜʫʱʠʭ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ. 
ʋʪʦʯʥʝʥʠʝ ʦʮʝʥʦʢ ʠʟʤʝʥʝʥʠʡ ʋʌ ʨʘʜʠʘʮʠʠ ʪʨʝʙʫʝʪ ʪʘʢʞʝ ʫʯʝʪʘ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʋʌ ʨʘʜʠʘʮʠʶ, 
ʪʘʢʠʭ ʢʘʢ ʦʪʨʘʞʝʥʠʝ ʦʪ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʘʵʨʦʟʦʣʴʥʦʝ ʠ ʛʘʟʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, ʚʢʣʶʯʘʷ ʧʨʦʛʥʦʟ 
ʠʟʤʝʥʝʥʠʡ ʪʨʦʧʦʩʬʝʨʥʦʛʦ ʦʟʦʥʘ. ʕʪʠ ʬʘʢʪʦʨʳ ʥʦʩʷʪ ʨʝʛʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʠʣʴʥʦ ʟʘʚʠʩʷʪ ʦʪ ʠʟʤʝʥʝʥʠʡ 
ʢʣʠʤʘʪʘ.  ɼʣʷ ʧʨʠʥʷʪʳʭ ʩʮʝʥʘʨʠʝʚ ʙʫʜʫʱʠʭ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ, ʦʪʨʘʞʝʥʠʝ ʦʪ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 
ʫʤʝʥʴʰʠʪʩʷ (ʪʘʷʥʠʝ ʤʦʨʩʢʦʛʦ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʣʴʜʘ, ʫʤʝʥʴʰʝʥʠʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 
ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʵʨʦʟʦʣʷ ʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʛʘʟʦʚ ʩ ʥʘʠʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʚ ʥʘʠʙʦʣʝʝ 
ʥʘʩʝʣʝʥʥʳʭ ʨʘʡʦʥʘʭ ɿʝʤʣʠ ʟʘ ʩʯʝʪ ʯʝʣʦʚʝʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʙʫʜʫʱʠʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʩʝʭ ʵʪʠʭ 
ʬʘʢʪʦʨʘʭ ʩ ʥʘʠʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʨʠʚʝʜʫʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʩʦʣʥʝʯʥʦʡ ʋʌ ʨʘʜʠʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʟʝʤʥʦʡ 
ʧʦʚʝʨʭʥʦʩʪʴʶ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʠʟʤʝʥʝʥʠʡ ʋʌ ʨʘʜʠʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʙʫʜʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ 
ʢʣʠʤʘʪʘ ʠ ʦʟʦʥʦʚʦʛʦ ʩʣʦʷ,  ʚʳʧʦʣʥʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʛʣʦʙʘʣʴʥʳʭ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʭʠʤʠʠ ʠ ʢʣʠʤʘʪʘ (ʄʍʂ). 
ʆʜʥʘ ʠʟ ʤʦʜʝʣʝʡ (ʄʍʂ SOCOL, http://www.iac.ethz.ch/en/research/socol/) ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʦʚʤʝʩʪʥʦ ʫʯʝʥʳʤʠ 
ʐʚʝʡʮʘʨʠʠ ʠ ʈʦʩʩʠʠ ʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ ʠ ʦʟʦʥʦʚʦʛʦ ʩʣʦʷ 
ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʤʥʦʛʠʭ ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ, ʚʢʣʶʯʘʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ɻʣʘʚʥʦʡ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʠʤ. 
ɺʦʝʡʢʦʚʘ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ʘʵʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʈʦʩʛʠʜʨʦʤʝʪʘ. 

       

           ʄʘʪʝʨʠʘʣ ʧʦʜʛʦʪʦʚʣʝʥ ʦʜʥʠʤ ʠʟ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ (Bais et al., 2011) -
ɽʚʛʝʥʠʝʤ ɺʣʘʜʠʤʠʨʦʚʠʯʝʤ ʈʦʟʘʥʦʚʳʤ,  
(http://www.pmodwrc.ch/staff/eugene/official/index.php) ʢʘʥʜʠʜʘʪʦʤ ʬʠʟ.-
ʤʘʪ. ʥʘʫʢ, ʩʪʘʨʰʠʤ ʥʘʫʯʥʳʤ ʩʦʪʨʫʜʥʠʢʦʤ ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ 
ʦʙʩʝʨʚʘʪʦʨʠʠ ɼʘʚʦʩ ï ʄʠʨʦʚʦʡ ʨʘʜʠʘʮʠʦʥʥʳʡ ʮʝʥʪʨ ʚ ʐʚʝʡʮʘʨʠʠ 
(PMOD/WRC http://www.pmodwrc.ch/), ʠ ʀʥʩʪʠʪʫʪʘ ʘʪʤʦʩʬʝʨʥʳʭ ʠ 
ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ (IAC ETH http://www.iac.ethz.ch/) ʚ ʛ. ʎʶʨʠʭ.  ʈʘʥʝʝ 
ɽ.ɺ.ʈʦʟʘʥʦʚ ʨʘʙʦʪʘʣ ʚ ɻɻʆ ʠʤ. ɺʦʝʡʢʦʚʘ. 
ʇʦʜʨʦʙʥʝʝ: - http://www.researchgate.net/researcher/18361266_E_Rozanov 
- ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʫʙʣʠʢʘʮʠʷʭ ɽ.ɺ.ʈʦʟʘʥʦʚʘ ʤʦʞʥʦ ʥʘʡʪʠ ʯʝʨʝʟ ʧʦʠʩʢ 

 

 
ɽ.ɺ.ʈʦʟʘʥʦʚ 

ʥʘ ʩʘʡʪʝ ʠʥʩʪʠʪʫʪʘ http://www.iac.ethz.ch/publications    
 

* Bais, A., K. Tourpali, A. Kazantzidis, H. Akiyoshi, S. Bekki, P. Braesicke, M. P. Chipperfield, M. Dameris, V. Eyring, 
H. Garny, D. Iachetti, P. JÌockel, A. Kubin, U. Langematz, E. Mancini, M. Michou, O. Morgenstern, T. Nakamura, P. 
Newman, G. Pitari,  D. Plummer, E. Rozanov, T. Shepherd, K. Shibata, W. Tian, and Y. Yamashita, Projections of UV 
radiation changes in the 21st century:impact of ozone recovery and cloud effects, Atmos. Chem. Phys., 11, 7533ï
7545,  doi:10.5194/acp-11-7533-2011, 2011.  
ʊʝʢʩʪ ʩʪʘʪʴʠ http://www.atmos-chem-phys.net/11/7533/2011/acp-11-7533-2011.pdf 
 

2) ʉʪʘʪʴʶ ʦ ʧʨʝʚʳʰʝʥʠʠ ʧʨʝʜʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʪʨʦʧʦʩʬʝʨʥʦʛʦ ʦʟʦʥʘ ʚ ʦʜʥʦʤ ʠʟ 

ʨʝʛʠʦʥʦʚ ʉʐɸ ʢʦʤʤʝʥʪʠʨʫʝʪ ɸ.ʄ.ɿʚʷʛʠʥʮʝʚ, ʢ.ʬ.-ʤ.ʥ, ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʆʪʜʝʣʘ 

ʦʟʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʎʝʥʪʨʘʣʴʥʦʡ ʘʵʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʈʦʩʛʠʜʨʦʤʝʪʘ. 

          ʆʟʦʥ ʚ ʧʨʠʟʝʤʥʦʤ ʚʦʟʜʫʭʝ ʷʚʣʷʝʪʩʷ ʩʦʝʜʠʥʝʥʠʝʤ ʥʘʠʚʳʩʰʝʛʦ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ ʠ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚʳʰʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ (ʇɼʂ) ʚʳʟʳʚʘʝʪ ʩʝʨʴʝʟʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ 

ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʠ ʫʯʘʱʝʥʠʝ ʧʨʠʩʪʫʧʦʚ ʘʩʪʤʳ. ʆʟʦʥ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʘʪʤʦʩʬʝʨʳ, ʠ ʦʙʳʯʥʦ ʚʦ ʚʩʝ ʩʝʟʦʥʳ ʚ ʫʩʣʦʚʠʷʭ ʥʦʨʤʘʣʴʥʦʛʦ ʠʣʠ 

ʧʦʚʳʰʝʥʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʝʛʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʫʪʦʯʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ - ʦʪ 20 ʜʦ 60 % ʦʪ 

ʇɼʂ (ʚ ʈʦʩʩʠʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʦʚʘʷ ʇɼʂ - 160 ʤʢʛ ʤ
-3

 ʠʣʠ, ʯʪʦ ʪʦ ʞʝ, ʦʢʦʣʦ 80 ʤʣʨʜ
-1
, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ), ʯʪʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʘʩʥʦʩʪʠ 

ʜʣʷ ʟʜʦʨʦʚʴʷ. ɺ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʨʘʩʩʝʷʥʠʷ 

ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʘʪʤʦʩʬʝʨʳ, ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʤ ʩʦʣʥʝʯʥʦʤ ʦʙʣʫʯʝʥʠʠ 

ʚʦʟʤʦʞʥʘ ʠʥʪʝʥʩʠʚʥʘʷ ʬʦʪʦʭʠʤʠʯʝʩʢʘʷ ʛʝʥʝʨʘʮʠʷ ʦʟʦʥʘ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

 
ɸ.ʄ.ɿʚʷʛʠʥʮʝʚ 

http://www.iac.ethz.ch/en/research/socol/
http://www.pmodwrc.ch/staff/eugene/official/index.php
http://www.pmodwrc.ch/
http://www.iac.ethz.ch/
http://www.researchgate.net/researcher/18361266_E_Rozanov
http://www.iac.ethz.ch/publications
http://www.atmos-chem-phys.net/11/7533/2011/acp-11-7533-2011.pdf
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ʩʤʦʛʘ, ʚ ʢʦʪʦʨʦʤ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʟʦʥʘ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʇɼʂ. 

ʉʤʦʛ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʚʝʪʣʦʝ ʚʨʝʤʷ ʩʫʪʦʢ (ʜʦ 10 ʯ), ʝʛʦ ʤʘʢʩʠʤʫʤ ʥʘʩʪʫʧʘʝʪ ʦʙʳʯʥʦ ʯʝʨʝʟ 2-5 ʯ ʧʦʩʣʝ 

ʧʦʣʫʜʥʷ; ʥʦʯʴʶ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ (ʢʨʦʤʝ ʛʦʨʥʳʭ ʤʝʩʪʥʦʩʪʝʡ) ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʟʦʥʘ ʫʤʝʥʴʰʘʶʪʩʷ ʜʦ 

ʙʝʟʦʧʘʩʥʦʛʦ ʫʨʦʚʥʷ. ʌʦʪʦʭʠʤʠʯʝʩʢʘʷ ʛʝʥʝʨʘʮʠʷ ʦʟʦʥʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʚ ʚʦʟʜʫʭʝ, 

ʟʘʛʨʷʟʥʝʥʥʦʤ ʦʢʩʠʜʘʤʠ ʘʟʦʪʘ ʠ ʣʝʪʫʯʠʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ (ʃʆʉ). ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʉʝʚʝʨʥʦʡ 

ɸʤʝʨʠʢʝ ʠ ɽʚʨʦʧʝ ʜʚʫʤʷ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʷʚʣʷʶʪʩʷ ʦʟʦʥ ʠ ʚʟʚʝʰʝʥʥʳʝ 

ʚʝʱʝʩʪʚʘ (ʧʳʣʴ), ʧʨʠʯʝʤ ʚ ʉʐɸ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʩʯʠʪʘʝʪʩʷ ʦʟʦʥ, ʘ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ï ʚʟʚʝʰʝʥʥʳʝ 

ʚʝʱʝʩʪʚʘ.  
ʇʦ ʜʘʥʥʳʤ ɸʛʝʥʪʩʪʚʘ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʉʐɸ ʚ 2010 ʛ. ʦʢʦʣʦ 108 

ʤʠʣʣʠʦʥʦʚ ʘʤʝʨʠʢʘʥʮʝʚ ʞʠʣʠ ʚ ʫʩʣʦʚʠʷʭ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʣʠʩʴ ʙʝʟʦʧʘʩʥʳʝ ʫʨʦʚʥʠ ʧʦ ʧʨʠʟʝʤʥʦʤʫ ʦʟʦʥʫ (ʚ 

ʉʐɸ ʦʥʠ ʛʦʨʘʟʜʦ ʤʷʛʯʝ ʨʦʩʩʠʡʩʢʠʭ - 75 ʤʣʨʜ
-1

 ʜʣʷ ʩʨʝʜʥʝʛʦ ʟʘ 8 ʯ), ʠ ʦʢʦʣʦ 18 ʤʣʥ. ï ʧʦ ʚʟʚʝʰʝʥʥʳʤ 

ʚʝʱʝʩʪʚʘʤ. 

ɼʦ 2000-ʭ ʛ.ʛ. ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʘʷ ʬʦʪʦʭʠʤʠʯʝʩʢʘʷ ʛʝʥʝʨʘʮʠʷ ʦʟʦʥʘ, ʧʨʠʚʦʜʷʱʘʷ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʩʤʦʛʘ, ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʪʦʣʴʢʦ ʚ ʪʝʧʣʳʡ ʩʝʟʦʥ. ʇʦʵʪʦʤʫ ʢʘʢ ʩʝʥʩʘʮʠʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʙʳʣʦ 

ʚʦʩʧʨʠʥʷʪʦ ʩʦʦʙʱʝʥʠʝ ʈ. ʐʥʝʣʣʘ (R.C. Schnell) ʠ ʜʨ., ʦʧʫʙʣʠʢʦʚʘʥʥʦʝ ʚ ʞʫʨʥʘʣʝ ñNature Geoscienceò ʚ 2009 

ʛ., ʯʪʦ ʛʦʜʦʤ ʨʘʥʴʰʝ ʚ ʩʝʣʴʩʢʦʤ ʨʘʡʦʥʝ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɺʝʨʭʥʷʷ ɿʝʣʝʥʘʷ ʰʪʘʪʘ ɺʘʡʦʤʠʥʛ (ʦʢʦʣʦ 42
ʦ
 ʩ.ʰ.) ʥʘ 

ʚʳʩʦʪʝ ʯʫʪʴ ʙʦʣʝʝ 2 ʢʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʬʝʚʨʘʣʝ ʧʨʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ ʫʜʘʣʦʩʴ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʜʥʝʚʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠʟʝʤʥʦʛʦ ʦʟʦʥʘ, 

ʧʨʝʚʳʰʘʶʱʠʝ 140 ʤʣʨʜ
-1
. ʀʟʤʝʨʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʟʦʥʘ ʩ ʧʦʤʦʱʴʶ ʦʟʦʥʦʟʦʥʜʦʚ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʟʦʥʘ ʚʦʟʥʠʢʘʣʠ ʧʦʩʣʝ ʧʦʣʫʜʥʷ ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʪʦʣʱʠʥʦʡ 100-200 ʤ. 

ɺʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʟʦʥʘ ʚʦʟʥʠʢʘʣʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʚ ʤʘʣʦʧʦʜʚʠʞʥʳʭ ʦʙʣʘʩʪʷʭ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ (ʦʪʨʠʮʘʪʝʣʴʥʳʤ) ʠ ʛʣʫʙʦʢʠʤ ʥʝ ʨʘʟʨʫʰʘʶʱʠʤʩʷ 

ʧʨʠʟʝʤʥʳʤ ʠʥʚʝʨʩʠʷʤ (ʧʨʠ ʥʘʣʠʯʠʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ). ʇʦ ʩʦʦʙʱʝʥʠʶ ʅʘʮʠʦʥʘʣʴʥʦʡ ʦʢʝʘʥʠʯʝʩʢʦʡ ʠ 

ʘʪʤʦʩʬʝʨʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ (NOAA) ʉʐɸ ʚ ʷʥʚʘʨʝ-ʬʝʚʨʘʣʝ 2012 ʛ. ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʖʠʥʪʘ ʚ ʰʪʘʪʝ ʖʪʘ 

(ʦʢʦʣʦ 42
ʦ
 ʩ.ʰ.) ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʙʦʣʝʝ ʧʦʣʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʟʝʤʥʦʛʦ ʦʟʦʥʘ. ʕʢʩʧʝʜʠʮʠʷ 

2012 ʛ. ʚ ʩʦʩʝʜʥʠʡ ʨʘʡʦʥ ʚ ʰʪʘʪʝ ʖʪʘ ʨʷʜʦʤ ʩ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʠ ʟʜʝʩʴ 

ʦʙʨʘʟʫʶʪʩʷ ʩʪʦʣʴ ʞʝ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠʟʝʤʥʦʛʦ ʦʟʦʥʘ, ʦʧʘʩʥʳʝ ʜʣʷ ʟʜʦʨʦʚʴʷ 

(http://researchmatters.noaa.gov/news/Pages/utah.aspx). ʀʩʩʣʝʜʦʚʘʥʠʷ 2012 ʛ. ʧʦʜʪʚʝʨʜʠʣʠ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠ ʜʘʣʠ ʤʥʦʛʦ ʜʦʙʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʠʨʦʜʝ ʷʚʣʝʥʠʷ. 

ɺ ʈʦʩʩʠʠ ʩʣʫʯʘʠ ʧʨʝʚʳʰʝʥʠʷ ʇɼʂ ʦʟʦʥʘ ʚʧʝʨʚʳʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʦʪʨʫʜʥʠʢʘʤʠ ʎʝʥʪʨʘʣʴʥʦʡ 

ʘʵʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʥʘ ʩʪʘʥʮʠʠ ɼʦʣʛʦʧʨʫʜʥʳʡ ʚ ʣʝʩʦʧʘʨʢʦʚʦʡ ʟʦʥʝ ʄʦʩʢʚʳ ʚ ʢʦʥʮʝ 1990-ʭ ʛ.ʛ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʧʨʝʚʳʰʝʥʠʷ ʇɼʂ ʦʟʦʥʘ ʪʘʢʞʝ ʦʜʥʦʢʨʘʪʥʦ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʩʪʘʥʮʠʷʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄɻʋ 

(ʩʦʚʤʝʩʪʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʀʌɸ ʈɸʅ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʄɻʋ) ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʪʘʥʮʠʷʤʠ ɻʇʋ 

çʄʦʩʵʢʦʤʦʥʠʪʦʨʠʥʛè ʚ ʄʦʩʢʚʝ ʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʝʚʳʰʝʥʠʷ ʇɼʂ ʦʟʦʥʘ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 

28
 ʦ
ʉ ʠ ʩʣʘʙʳʭ ʚʝʪʨʘʭ (ʥʝ ʙʦʣʝʝ 3 ʤ ʩ

-1
) ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ, ʦʙʳʯʥʦ ʶʞʥʳʭ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʳʭ; ʪʘʢʠʝ ʫʩʣʦʚʠʷ 

ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤʠ, ʥʦ ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ. ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʳʝ ʧʨʝʚʳʰʝʥʠʷ ʇɼʂ ʦʟʦʥʘ ʥʘʙʣʶʜʘʣʠʩʴ ʚʦ 

ʚʨʝʤʷ ʣʝʩʥʳʭ ʠ ʪʦʨʬʷʥʳʭ ʧʦʞʘʨʦʚ 2002 ʠ 2010 ʛ.ʛ. ɺ 2011 ʛ. ʚ ɻʠʜʨʦʤʝʪʮʝʥʪʨʝ ʈʦʩʩʠʠ ʥʘʯʘʪʳ ʨʘʙʦʪʳ ʧʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭ ɽʚʨʦʧʝʡʩʢʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. ʈʘʙʦʪʳ ʧʨʦʚʦʜʷʪʩʷ ʩ ʫʯʘʩʪʠʝʤ ʣʘʙʦʨʘʪʦʨʠʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʟʘʛʨʷʟʥʝʥʠʷ ʠ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʩʦʜʨʫʞʝʩʪʚʝ ʩ ʀʥʩʪʠʪʫʪʦʤ ʧʨʠʢʣʘʜʥʦʡ ʬʠʟʠʢʠ ʈɸʅ (ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ) ʧʨʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʝ ɻʇʋ çʄʦʩʵʢʦʤʦʥʠʪʦʨʠʥʛè. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʤʝʟʦʤʘʩʰʪʘʙʥʦʡ ʤʦʜʝʣʠ ʘʪʤʦʩʬʝʨʳ WRF-ARW ʠ 

ʭʠʤʠʢʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʦʜʝʣʠ CHIMERE; ʧʦʜʦʙʥʳʝ ʧʨʦʛʥʦʟʳ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʨʷʜʝ ʩʪʨʘʥ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ. 

ɺ 2011 ʛ. ʚ ʊʘʨʫʩʝ ʩʦʩʪʦʷʣʦʩʴ ʧʝʨʚʦʝ ʚ ʈʦʩʩʠʠ ʉʦʚʝʱʘʥʠʝïʩʝʤʠʥʘʨ ʧʦ ʧʨʠʟʝʤʥʦʤʫ ʦʟʦʥʫ, 

ʦʨʛʘʥʠʟʦʚʘʥʥʦʝ ʠ ʧʨʦʚʝʜʝʥʥʦʝ ʊʘʨʫʩʩʢʠʤ ʬʠʣʠʘʣʦʤ ʀʥʩʪʠʪʫʪʘ ʦʙʱʝʡ ʬʠʟʠʢʠ ʠʤ. ɸ.ʄ. ʇʨʦʭʦʨʦʚʘ ʈɸʅ ʧʨʠ 

ʘʢʪʠʚʥʦʤ ʫʯʘʩʪʠʠ ɸʢʘʜʝʤʠʠ ʠʥʞʝʥʝʨʥʳʭ ʥʘʫʢ ʠʤ. ɸ.ʄ. ʇʨʦʭʦʨʦʚʘ ʠ ʈʦʩʛʠʜʨʦʤʝʪʘ. ʎʝʣʴ ʁʤʝʨʦʧʨʠʷʪʠʷ ʙʳʣʦ  

ʩʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʟʝʤʥʦʛʦ ʦʟʦʥʘ ʚ ʈʦʩʩʠʠ. ʀʪʦʛʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʉʦʚʝʱʘʥʠï̫ʩʝʤʠʥʘʨʘ 

ʨʘʟʤʝʱʝʥʳ ʥʘ ʩʘʡʪʝ ʆʪʜʝʣʘ ʦʟʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʎɸʆ: http://cao-rhms.ru/oom/. ʊʘʤ ʞʝ ï ʠʥʬʦʨʤʘʮʠʷ ʦʙ 

ʦʯʝʨʝʜʥʦʤ ʉʦʚʝʱʘʥʠʠïʩʝʤʠʥʘʨʝ ʧʦ ʧʨʠʟʝʤʥʦʤʫ ʦʟʦʥʫ, ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʤ ʥʘ ʠʶʥɹ 2012 ʛ., (ʚ ʪ.ʯ., ʫʞʝ 

ʧʦʩʪʫʧʠʚʰʠʝ ʪʝʟʠʩʳ ʜʦʢʣʘʜʦʚ). 
 

ʇʦʜʨʦʙʥʝʝ:  

- ʪʝʢʩʪ ʩʪʘʪʴʠ çUtahôs winter air quality mysteryè (7.02.2012)  http://researchmatters.noaa.gov/news/Pages/utah.aspx 

- ʦ 1-ʤ ʩʦʚʝʱʘʥʠʠ ʧʦ ʪʨʦʧʦʩʬʝʨʥʦʤʫ ʦʟʦʥʫ ʚ ʊʘʨʫʩʝ ʚ ʠʶʥʝ 2011 ʛ.ï ʙʶʣʣʝʪʝʥʴ çʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘè, ˉ30, 

ʷʥʚʘʨʴ, 2012 http://www.global-climate-change.ru/downl/byulletenyo/Izmenenie_klimata_N30_January_2012.pdf 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ:  

çʆʮʝʥʦʯʥʳʡ ʜʦʢʣʘʜ ʦʙ ʠʟʤʝʥʝʥʠʠ ʢʣʠʤʘʪʘ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè (1-ʡ ʪʦʤ, 

ʈʦʩʛʠʜʨʦʤʝʪ, 2008 ʛ.), ʩʪʨ. 91-92 http://climate2008.igce.ru/v2008/htm/index00.htm 

çʋʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʨʦʧʦʩʬʝʨʥʦʛʦ ʦʟʦʥʘ ʩ ʩʝʨʝʜʠʥʳ XVIII ʚʝʢʘ ʷʚʣʷʝʪʩʷ 3-ʠʤ ʧʦ ʚʝʣʠʯʠʥʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʘʜʠʘʮʠʦʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʘʪʤʦʩʬʝʨʫ ɿʝʤʣʠ ʧʦʩʣʝ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʠ ʤʝʪʘʥʘ (Forster 

http://researchmatters.noaa.gov/news/Pages/utah.aspx
http://cao-rhms.ru/oom/
http://researchmatters.noaa.gov/news/Pages/utah.aspx
http://www.global-climate-change.ru/downl/byulletenyo/Izmenenie_klimata_N30_January_2012.pdf
http://climate2008.igce.ru/v2008/htm/index00.htm
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et al., 2007). ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʨʠʟʝʤʥʦʛʦ ʦʟʦʥʘ ʷʚʣʷʝʪʩʷ ʨʦʩʪ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʵʤʠʩʩʠʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʦʟʦʥʘ ï ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʟʦʥʘ, - 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʫʛʣʝʚʦʜʦʚ ʠ ʦʢʠʩʣʦʚ ʘʟʦʪʘè.   
 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʤʦʥʠʪʦʨʠʥʛʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʟʝʤʥʦʛʦ ʦʟʦʥʘ   

ï  ɸʛʝʥʪʩʪʚʦ ʧʦ ʟʘʱʠʪʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʉʐɸ http://www.epa.gov/glo/  (ɺ ʯʘʩʪʥʦʩʪʠ, ʩʦʦʙʱʘʝʪʩʷ, ʯʪʦ 

ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠʟʝʤʥʦʛʦ ʦʟʦʥʘ ʧʨʠʚʦʜʷʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʝʨʥʘ ʚ ʉʐɸ, 

ʩʦʩʪʘʚʣʷʶʱʠʤ ʝʞʝʛʦʜʥʦ ʧʦ ʦʮʝʥʢʘʤ ʜʦ 500 ʤʣʥ. ʜʦʣʣ.) 

-  ʅʘʮʠʦʥʘʣʴʥʦʝ ʢʦʩʤʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ ʉʐɸ http://acd-ext.gsfc.nasa.gov/Data_services/cloud_slice/ 

- http://www.ucar.edu/learn/1_7_1.htm 

- ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪʘʣ ʜʣʷ ʫʯʠʪʝʣʝʡ ʆʙʲʝʜʠʥʝʥʠʷ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʉʐɸ ʧʦ ʘʪʤʦʩʬʝʨʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 

http://www.ucar.edu/learn/1_7_1.htm 

- ɽʚʨʦʧʝʡʩʢʦʝ ʘʛʝʥʪʩʪʚʦ ʧʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ  

http://www.eea.europa.eu/publications/92-826-5409-5/page032new.html; 

 http://www.eea.europa.eu/publications/air-pollution-by-ozone-across  

 
    

5. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʥʦʚʦʩʪʠ ʠʟ-ʟʘ ʨʫʙʝʞʘ ʠ ʠʟ ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 
ʦʨʛʘʥʠʟʘʮʠʡ 
 

1) ɺ ʂʠʪʘʝ ʩʦʟʜʘʥ ʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ.  

ʅʘ ʦʪʢʨʳʪʠʠ ʮʝʥʪʨʘ ʝʛʦ ʨʫʢʦʚʦʜʠʪʝʣʴ ʠ ʟʘʤʝʩʪʠʪʝʣʴ ʛʣʘʚʳ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʋʧʨʘʚʣʝʥʠʷ ʂʅʈ ʃʶ ʎʠ ʟʘʷʚʠʣ ʩʣʝʜʫʶʱʝʝ: "ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, 

ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʦʪʨʘʩʣʴʶ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʤʳ ʜʦʣʞʥʳ ʚʳʨʘʙʦʪʘʪʴ 

ʧʦʣʠʪʠʢʫ ʠ ʤʝʨʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʜʭʦʜʠʪʴ ʠʤʝʥʥʦ ʵʪʦʡ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ". 

ʅʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʜʦʣʞʥʘ ʙʫʜʝʪ ʠʟʫʯʘʪʴ ʠ ʧʦʜʛʦʪʘʚʣʠʚʘʪʴ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ,  
ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. 

ʎʝʣʴʶ China National Renewable Energy Center (CNREC) ʩʪʘʥʝʪ ʪʘʢʞʝ ʧʦʤʦʱʴ ʚ ʩʦʟʜʘʥʠʠ ʜʣʷ ʪʝʭ, ʢʪʦ 

ʨʫʢʦʚʦʜʠʪ ʦʪʨʘʩʣʴʶ, "ʜʦʨʦʞʥʦʡ ʢʘʨʪʳ ʨʘʟʚʠʪʠʷ" ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʵʥʝʨʛʠʠ ʚʝʪʨʘ, ʙʠʦʪʦʧʣʠʚʘ ʠ 

ʜʨʫʛʠʭ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ; ʧʦʠʩʢ ʨʝʰʝʥʠʡ ʚ ʪʘʢʠʭ ʩʬʝʨʘʭ, ʢʘʢ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʚʦʪ ʠ ʜʨʫʛʠʝ. ʂʨʦʤʝ 

ʪʦʛʦ, ʥʘ ʥʦʚʳʡ ʦʨʛʘʥ ʚʦʟʣʘʛʘʝʪʩʷ ʟʘʜʘʯʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʮʝʥʪʨʘ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʠʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʟʘ 

ʩʯʝʪ ʩʨʝʜʩʪʚ ʢʠʪʘʡʩʢʦ-ʜʘʪʩʢʦʡ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ. 

ʇʦʜʨʦʙʥʝʝ: (ʀʩʪʦʯʥʠʢ: ʀɸɸ Cleandex, 24.02.2012) 

http://cleandex.ru/news/2012/02/24/V_Kitae_sozdan_Centr_issledovanij_vozobnovljaemoj_jenergii 
 

2) ɽʚʨʦʧʝʡʩʢʠʡ ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʩʦʶʟ (European Geosciences Union - EGU) ʦʙʨʘʪʠʣʩʷ ʩ ʧʨʦʩʴʙʦʡ ʢ 

ʫʯʘʩʪʥʠʢʘʤ ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʠ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪʩʷ 22-27 ʘʧʨʝʣʷ 2012 ʛ. ʚ ʩʪʦʣʠʮʝ ɸʚʩʪʨʠʠ ʛ.ɺʝʥʘ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤʫ ʚʟʥʦʩʫ ʟʘʧʣʘʪʠʪʴ 20 ɽʚʨʦ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʤʝʨ ʧʦ ʝʞʝʛʦʜʥʦʤʫ 

ʩʦʟʜʘʥʠʶ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʘʢʦʛʦ ʦʙʲʝʤʘ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʦʝ 

ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ EGU ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ. 

        ɺʝʣʠʯʠʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʧʣʘʪʝʞʘ ʨʘʟʲʷʩʥʷʝʪʩʷ  ʦʨʛʘʥʠʟʘʪʦʨʘʤʠ 

ɸʩʩʘʤʙʣʝʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

-ʩʨʝʜʥʷʷ ʜʠʩʪʘʥʮʠʷ, ʢʦʪʦʨʫʶ ʧʨʝʦʜʦʣʝʚʘʝʪ ʫʯʘʩʪʥʠʢ ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʠ, 

ʩʦʩʪʘʚʣʷʝʪ 1,500 ʢʤ x 2 = 3000 ʢʤ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʣʝʛʘʪʦʚ 

ʧʨʠʙʫʜʫʪ ʚ ɺʝʥʫ ʥʘ ʩʘʤʦʣʝʪʘʭ. ɿʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʜʣʷ ʜʦʩʪʘʚʢʠ ʦʜʥʦʛʦ ʫʯʘʩʪʥʠʢʘ ʥʘ 1000 

ʢʤ ʩʦʩʪʘʚʣʷʶʪ 500 ʢɺʪ ʯʘʩ, ʧʦʵʪʦʤʫ ʜʣʷ ʚʩʝʛʦ ʘʚʠʘʮʠʦʥʥʦʛʦ ʧʫʪʝʰʝʩʪʚʠʷ ʢʘʞʜʦʛʦ 

ʫʯʘʩʪʥʠʢʘ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʦ 1500 ʢɺʪ ʯʘʩ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ ʵʥʝʨʛʠʠ ʢʘʞʜʦʛʦ 

ʫʯʘʩʪʥʠʢʘ ɸʩʩʘʤʙʣʝʠ ʚ ɺʝʥʝ ʧʦ ʦʮʝʥʢʘʤ ʩʦʩʪʘʚʷʪ 500 ʢɺʪ ʯʘʩ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʘʷ 

ʚʝʣʠʯʠʥʘ ʠʩʧʦʣʴʟʫʝʤʦʡ ʵʥʝʨʛʠʠ ʥʘ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ ʩʦʩʪʘʚʠʪ 2000 ʢɺʪ ʯʘʩ.  

 

 

       ʉʪʦʠʤʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʦʱʥʦʩʪʝʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʛʝʥʝʨʘʮʠʠ 1 ʢɺʪ ʩʦʩʪʘʚʣʷʝʤ 1350 

ɽʚʨʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʦʜʥʦʛʦ ʫʯʘʩʪʥʠʢʘ ɸʩʩʘʤʙʣʝʠ ʚ ʪʝʯʝʥʠʝ 15 

ʣʝʪ ʪʨʝʙʫʝʪʩʷ ʝʞʝʛʦʜʥʦ ʚʥʦʩʠʪʴ 20 ʝʚʨʦ. 
 

ʇʦʜʨʦʙʥʝʝ: http://www.egu2012.eu/egu_on_renewables.html 

- ʆʙʟʦʨ ʦʩʥʦʚʥʳʭ ʠʪʦʛʦʚ ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʠ EGU 2011 ʛ. http://www.egu2012.eu/egu2011_survey_results.pdf 

- ɽʚʨʦʧʝʡʩʢʠʡ ʩʦʶʟ ʥʘʫʢ ʦ ɿʝʤʣʝ ï ʢʨʫʧʥʝʡʰʘʷ ɽʚʨʦʧʝʡʩʢʘʷ ʥʘʫʯʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ï ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʠʪ 

ɻʝʥʝʨʘʣʴʥʫʶ ɸʩʩʘʤʙʣʝʶ, ʥʘ ʢʦʪʦʨʦʡ  ʩʧʝʮʠʘʣʠʩʪʳ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ ʚ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ ʦʙʤʝʥʠʚʘʶʪʩʷ 

ʦʧʳʪʦʤ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʝʟʫʣʴʪʘʪʳ ʧʦʩʣʝʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʦʙʣʘʩʪʠ ʘʪʤʦʩʬʝʨʥʳʭ ʥʘʫʢ. 
 

http://www.epa.gov/glo/
http://acd-ext.gsfc.nasa.gov/Data_services/cloud_slice/
http://www.ucar.edu/learn/1_7_1.htm
http://www.ucar.edu/learn/1_7_1.htm
http://www.eea.europa.eu/publications/92-826-5409-5/page032new.html
http://www.eea.europa.eu/publications/air-pollution-by-ozone-across
http://www.cleandex.ru/
http://cleandex.ru/news/2012/02/24/V_Kitae_sozdan_Centr_issledovanij_vozobnovljaemoj_jenergii
http://www.egu2012.eu/egu_on_renewables.html
http://www.egu2012.eu/egu2011_survey_results.pdf
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3) ʅʘʮʠʦʥʘʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ʥʘʫʢ ʉʐɸ ʧʦʜʛʦʪʦʚʠʣʘ ʦʙʟʦʨ çʋʢʨʝʧʣʝʥʠʝ ʦʮʝʥʢʠ 

ʨʠʩʢʘ ʪʦʢʩʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʜʣʷ ʟʘʱʠʪʳ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡè ʩ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʦ ʪʦʤ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʫʯʥʳʝ ʜʘʥʥʳʝ, ʯʪʦʙʳ ʟʘʱʠʪʠʪʴ 

ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ.   

ʂ ʦʩʥʦʚʥʳʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪʥʦʩʷʪʩʷ: 

1. ʆʧʨʝʜʝʣʷʪʴ ʠ ʚʢʣʶʯʘʪʴ ʨʘʟʣʠʯʠʷ ʚ ʚʦʟʜʝʡʩʪʚʠʠ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʥʘ ʯʝʣʦʚʝʢʘ ʠ ʚ ʫʷʟʚʠʤʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʚ ʦʮʝʥʢʫ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʜʦʨʦʚʴʝ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʟʘʱʠʪʫ ʣʶʜʝʡ ʦʪ ʦʧʘʩʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 

2. ʂʦʛʜʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ ʥʝʜʦʩʪʦʚʝʨʥʘ, ʥʘʜʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʝ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘʱʠʪʠʪʴ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ, ʘ ʥʝ ʞʜʘʪʴ ʥʦʚʳʭ ʜʘʥʥʳʭ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ.  

3. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʮʝʥʢʠ ʨʠʩʢʘ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʩʣʝʜʫʝʪ ʚʢʣʶʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ ʦʪ ʵʢʩʧʦʟʠʮʠʠ ʧʦ ʤʥʦʛʠʤ ʭʠʤʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʘʤ. ɸ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʚʦʟʜʝʡʩʪʚʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʣʠ ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʩʦʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ.  

4. ʊʘʢ ʢʘʢ ʥʘʩʝʣʝʥʠʝ ʧʦʜʚʝʨʞʝʥʦ ʚʦʟʜʝʡʩʪʚʠʶ ʤʥʦʛʠʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʙʦʣʴʰʠʭ ʧʨʝʜʝʣʘʭ, ʥʝʣʴʟʷ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʜʘʞʝ 

ʥʠʟʢʦʫʨʦʚʥʝʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʤʦʞʝʪ ʙʳʪʴ ʙʝʟʦʧʘʩʥʳʤ. ɼʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʧʦʷʚʷʪʩʷ ʜʦʩʪʘʪʦʯʥʳʝ ʜʘʥʥʳʝ, 

ʢʦʪʦʨʳʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʜʘʥʥʦʤʫ ʫʪʚʝʨʞʜʝʥʠʶ, ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ, ʯʪʦ ʥʠʟʢʠʝ ʫʨʦʚʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʩʚʷʟʘʥʳ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʨʠʩʢʦʤ. 

ʊʝʢʩʪ ʦʙʟʦʨʘ: http://www.nrdc.org/health/strengthening-toxic-chemical-risk-assessments.asp 

ʀʩʪʦʯʥʠʢ - ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʣʫʞʙʘ "ʕʢʦ-ʉʦʛʣʘʩʠʝ" 

 

 

6. ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʚʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ    
 

1) ɺ ʤʦʩʢʦʚʩʢʦʡ ʛʘʟʝʪʝ çʄʦʡ ʨʘʡʦʥè 23 ʤʘʨʪʘ 2012 ʛ. ʦʧʫʙʣʠʢʦʚʘʥʘ ʩʪʘʪʴʷ ɽʚʛʝʥʠʷ ʆʜʠʥʮʦʚʘ çɺ ʄʦʩʢʚʝ 

ʩʦʣʥʮʝ ʩʚʝʪʠʪ ʥʦʯʴʶè, ʧʦʩʚʷʱʝʥʥʘʷ ʧʝʨʚʳʤ ʧʨʠʤʝʨʘʤ ʚʥʝʜʨʝʥʠʷ ʚ ʩʪʦʣʠʮʝ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ. 

         ɺ ʩʪʘʪʴʝ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʦ ʪʦʤ, ʯʪʦ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ ʠ 

ʜʘʪʯʠʢʠ ʜʚʠʞʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ 16 ʜʦʤʘʭ ʆʣʠʤʧʠʡʩʢʦʡ ʜʝʨʝʚʥʠ ʚ ʄʦʩʢʚʝ, 

ʧʦʟʚʦʣʠʣʠ ʩʵʢʦʥʦʤʠʪʴ ʙʦʣʝʝ 5 ʤʣʥ. ʨʫʙʣʝʡ ʙʣʘʛʦʜʘʨʷ ʵʢʦʥʦʤʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ.  

ʉʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʵʪʠʭ ʜʦʤʘʭ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ 2007 

ʛ., ʥʘʢʘʧʣʠʚʘʶʪ ʵʥʝʨʛʠʶ ʜʥʝʤ ʠ ʜʘʞʝ ʚ ʧʘʩʤʫʨʥʫʶ ʧʦʛʦʜʫ, ʧʦʩʣʝ ʯʝʛʦ ʚʝʯʝʨʦʤ ʩ 

ʠʭ ʧʦʤʦʱʴʶ ʦʩʚʝʱʘʶʪʩʷ ʧʦʜʲʝʟʜʳ ʞʠʣʳʭ ʜʦʤʦʚ. 

         ɼʚʘ ʜʨʫʛʠʭ ʧʨʠʤʝʨʘ - ʥʘ ʩʝʚʝʨʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ ʄʦʩʢʚʳ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʢʨʳʰʘʭ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʚ ʚʝʯʝʨʥʝʝ ʚʨʝʤʷ 

ʜʚʦʨʦʚʳʭ ʩʧʦʨʪʠʚʥʳʭ ʧʣʦʱʘʜʦʢ. 

       ʂʨʦʤʝ ʵʪʦʛʦ ʚ ʄʦʩʢʚʝ ʥʘ ʨʷʜʝ ʥʝʨʝʛʫʣʠʨʫʝʤʳʭ ʧʝʰʝʭʦʜʥʳʭ ʧʝʨʝʭʦʜʘʭ ʩ 2011 

ʛ. ʥʘʯʘʣʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʩʦʣʥʝʯʥʳʤʠ ʙʘʪʘʨʝʷʤʠ çʦʜʥʦʛʣʘʟʳʝ 

ʩʚʝʪʦʬʦʨʳè, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʤʠʛʘʪʴ ʞʝʣʪʳʤ ʩʚʝʪʦʤ ʧʨʝʜʫʧʨʝʞʜʘʷ ʚʦʜʠʪʝʣʝʡ ʦ 

ʧʨʠʙʣʠʞʝʥʠʠ ʚ ʚʝʯʝʨʥʝʝ ʚʨʝʤʷ ʩʫʪʦʢ ʢ ʥʝʨʝʛʫʣʠʨʫʝʤʦʤʫ ʧʝʰʝʭʦʜʥʦʤʫ ʧʝʨʝʭʦʜʫ. 

ʂʘʢ ʩʦʦʙʱʘʝʪ ʛʘʟʝʪʘ çʄʦʡ ʨʘʡʦʥè, ʚ 2011 ʛ. ʪʘʢʠʝ ʩʚʝʪʦʬʦʨʳ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʳ ʚ 

14 ʤʝʩʪʘʭ, ʘ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʵʪʦ ʯʠʩʣʦ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 130.    

 

 
ʩʚʝʪʦʬʦʨ ʥʘ ʫʣ. 

ʊʚʘʨʜʦʚʩʢʦʛʦ, ʛ.ʄʦʩʢʚʘ 

ʇʦʜʨʦʙʥʝʝ (ʩʪʘʪʴʷ ʧʦʣʥʦʩʪʴʶ): http://www.mr-msk.ru/story/2012/03/23/story_8142.html 
 

ʂʦʤʤʝʥʪʘʨʠʡ ʨʝʜʘʢʮʠʠ. ʈʘʟʚʠʪʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʭ ʚʦ 

ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʤʝʪʦʜʦʚ ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ.  

ʉ 2009 ʛ. ʧʦ 2010 ʛ. ʦʙʱʝʤʠʨʦʚʦʡ ʦʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ ʚ ʚʦʟʦʙʥʦʚʣʷʝʤʫʶ ʵʥʝʨʛʝʪʠʢʫ ʫʚʝʣʠʯʠʣʩʷ ʩ 186 

ʤʣʨʜ. ʜʦʣʣ. ʜʦ 243 ʤʣʨʜ. ʜʦʣʣ., ʨʦʩʪ ʩʦʩʪʘʚʠʣ 30%. 

ʇʦ ʜʘʥʥʳʤ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʝ ʩ 2008 ʛ. ʧʦ 2010 ʛ. ʩʪʦʠʤʦʩʪʴ 

ʦʜʥʦʛʦ ʬʦʪʦʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ ʫʤʝʥʴʰʠʣʘʩʴ ʚ 2 ʨʘʟʘ, ʧʨʠ ʵʪʦʤ ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ 

ʤʠʨʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ, ʫʚʝʣʠʯʠʣʘʩʴ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʚ 2 ʨʘʟʘ. 
 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ:  

- ʉʧʝʮʠʘʣʴʥʳʡ ʜʦʢʣʘʜ ʄʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʛʨʫʧʧʳ ʵʢʩʧʝʨʪʦʚ ʦ ʨʘʟʚʠʪʠʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʠ 

ʩʤʷʛʯʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ (2011 ʛ.) ʥʘ ʘʥʛʣʠʡʩʢʦʤ http://srren.ipcc-wg3.de/ ʠ ʥʘ ʨʫʩʩʢʦʤ 

ʷʟʳʢʝ:  http://srren.ipcc-wg3.de.ru.mk.gd/ 

ʂʨʘʪʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʩʥʦʚʥʳʭ ʚʳʚʦʜʘʭ ʜʦʢʣʘʜʘ ʄɻʕʀʂ  

http://www.guardian.co.uk/environment/2011/may/09/ipcc-renewable-energy-power-world 

- ɸʤʝʨʠʢʘʥʩʢʦʝ ʦʙʱʝʩʪʚʦ ʧʦʜʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ http://ases.org 
- ɼʦʢʣʘʜ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʚ ʉʐɸ (2011 ʛ.): 
http://www.usda.gov/oce/reports/energy/Web_SolarEnergy_combined.pdf 

http://www.nrdc.org/health/strengthening-toxic-chemical-risk-assessments.asp
http://www.mr-msk.ru/story/2012/03/23/story_8142.html
http://srren.ipcc-wg3.de/
http://srren.ipcc-wg3.de.ru.mk.gd/
http://www.guardian.co.uk/environment/2011/may/09/ipcc-renewable-energy-power-world
http://ases.org/
http://www.usda.gov/oce/reports/energy/Web_SolarEnergy_combined.pdf
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ʂʨʘʪʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʝ: 
http://www.irena.org/DocumentDownloads/factsheet/factsheet.pdf 
ɹʘʟʘ ʜʘʥʥʳʭ ʦ ʤʝʨʘʭ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 
ʘʛʝʥʪʩʪʚʘ ʠ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʝ:  
http://www.iea.org/textbase/pm/?mode=re 
ʀʥʬʦʨʤʘʮʠʷ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ ʦʙ ʠʥʪʝʛʨʠʨʦʚʘʥʠʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ 
ʂʠʪʘʝ (2011 ʛ.): http://www.iea.org/papers/2011/Integration_of_Renewables.pdf 
 

2) ʇʦ ʤʥʝʥʠʶ ʛʣʘʚ rʩʪʦʣʠʯʥʦʛʦ ʜʝʧʘʨʪʘʤʝʥʪʘ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ɸʥʪʦʥʘ ʂʫʣʴʙʘʯʝʚʩʢʦʛʦ ʧʨʠʤʝʨʥʦ 5-10 ʣʝʪ ʧʦʥʘʜʦʙʠʪʩʷ ʄʦʩʢʚʝ, ʯʪʦʙʳ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʤʫʩʦʨʘ ʠ ʧʦʧʫʣʷʨʠʟʦʚʘʪʴ ʵʪʫ ʧʨʘʢʪʠʢʫ ʩʨʝʜʠ ʞʠʪʝʣʝʡ. 

"ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʤʳ, ʢʦʥʝʯʥʦ, ʵʪʫ ʧʨʦʙʣʝʤʫ ʥʝ ʨʝʰʠʤ, ʥʫʞʥʘ ʧʦʧʫʣʷʨʠʟʘʮʠʷ, ʮʝʣʴʥʘʷ ʨʝʢʣʘʤʘ. ʅʘ ʵʪʦ 

ʫʡʜʝʪ ʦʪ ʧʷʪʠ ʜʦ ʜʝʩʷʪʠ ʣʝʪ", - ʦʪʤʝʪʠʣ ʂʫʣʴʙʘʯʝʚʩʢʠʡ. ʆʥ ʜʦʙʘʚʠʣ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʚʦʩʧʨʠʥʠʤʘʶʪ 

ʨʘʟʜʝʣʴʥʳʡ ʩʙʦʨ ʤʫʩʦʨʘ ʢʘʢ "ʯʪʦ-ʪʦ ʥʦʚʦʝ".  

ʅʘʯʘʪʴ ʨʘʙʦʪʫ, ʧʦ ʤʥʝʥʠʶ ʂʫʣʴʙʘʯʝʚʩʢʦʛʦ, ʥʘʜʦ ʚ ʰʢʦʣʘʭ, ʜʝʪʩʢʠʭ ʩʘʜʘʭ, ʯʪʦʙʳ ʥʘʫʯʠʪʴ ʩʦʨʪʠʨʦʚʘʪʴ 

ʤʫʩʦʨ ʧʦʜʨʘʩʪʘʶʱʝʝ ʧʦʢʦʣʝʥʠʝ. ʊʘʢʞʝ ʦʥ ʩʢʘʟʘʣ, ʯʪʦ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʫ ʥʘʜʦ ʠ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ. "ʋ ʥʘʩ ʚ 

ʜʝʧʘʨʪʘʤʝʥʪʝ ʥʘ ʢʘʞʜʦʤ ʵʪʘʞʝ ʩʪʦʷʪ ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʤʫʩʦʨʘ", - ʟʘʤʝʪʠʣ ʦʥ. 

ʇʦʜʨʦʙʥʝʝ (ʀʩʪʦʯʥʠʢ: ʀɸɸ Cleandex, 21.03.2012): 

http://cleandex.ru/news/2012/03/21/Vlasti_Moskvy_schitayut_chto_gorodu_nuzhno_5-

10_let_dlya_vnedreniya_razdelnogo_sbora_musora  
 

3) 3 ʬʝʚʨʘʣʷ ʚ ʄʦʩʢʚʝ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʬʠʥʘʥʩʦʚʘʷ ʢʦʨʧʦʨʘʮʠʷ (IFC) - ʬʠʣʠʘʣ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ ʠ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʭʦʜʝ ʢʨʫʛʣʦʛʦ ʩʪʦʣʘ "ʇʦʪʝʥʮʠʘʣ ʨʘʟʚʠʪʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʚ ʈʦʩʩʠʠ", ʧʦʜʧʠʩʘʣʠ ʉʦʛʣʘʰʝʥʠʝ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʚ ʩʬʝʨʝ ʨʘʟʚʠʪʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ɺʀʕ).  

ʇʝʨʚʳʡ ʵʪʘʧ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ IFC ʠ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤʳ 

ʨʘʟʚʠʪʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ɺʀʕ) ʚ ʦʙʣʘʩʪʠ. ʕʢʩʧʝʨʪʘʤ ʧʨʝʜʩʪʦʠʪ ʠʟʫʯʠʪʴ ʧʦʪʝʥʮʠʘʣ ɺʀʕ, 

ʚʳʷʚʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʠ ʪʝʭʥʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ, ʘ 

ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʪʴ ʧʘʢʝʪ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʜʜʝʨʞʢʫ ʧʨʦʝʢʪʦʚ ɺʀʕ.  

ʆʪʜʝʣʴʥʦʡ ʚʘʞʥʦʡ ʪʝʤʦʡ ʜʠʩʢʫʩʩʠʠ ʩʪʘʣʦ ʦʙʩʫʞʜʝʥʠʝ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʧʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʨʘʟʚʠʪʠʷ 

ʟʝʣʝʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʝʨʚʳʡ ʟʘʤʝʩʪʠʪʝʣʴ ʛʫʙʝʨʥʘʪʦʨʘ ʦʙʣʘʩʪʠ ʄʘʢʩʠʤ ɸʢʠʤʦʚ, ʦʪʤʝʪʠʣ, 

ʯʪʦ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʬʝʨʳ ʨʝʛʠʦʥ ʦʙʣʘʜʘʝʪ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʠ ʦʛʨʦʤʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. ʊʘʢ, ʚ 

ʦʙʣʘʩʪʠ ʩʦʟʜʘʥ ʨʝʛʠʦʥʘʣʴʥʳʡ ʎʝʥʪʨ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʧʨʠʥʷʪʘ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʜʦ 2020 ʛ. ʧʨʦʛʨʘʤʤʘ 

"ʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ". ʋʩʧʝʰʥʦ ʨʝʘʣʠʟʫʝʪʩʷ 

ʧʨʦʛʨʘʤʤʘ ʤʦʜʝʨʥʠʟʘʮʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ, ʨʝʢʦʥʩʪʨʫʠʨʫʶʪʩʷ ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʝʪʠ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʚʠʪʠʶ ʩʦʙʩʪʚʝʥʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʥʘ ʙʘʟʝ ʢʦʛʝʥʝʨʘʮʠʠ, ʢʘʢ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ, 

ʪʘʢ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʤʘʣʦʡ ʵʥʝʨʛʝʪʠʢʠ ʥʘ ʦʩʥʦʚʝ "ʟʝʣʝʥʳʭ ʪʝʭʥʦʣʦʛʠʡ". ʆʧʳʪ ʫʞʝ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʧʨʦʝʢʪʦʚ, 

ʧʦʜʦʙʥʳʭ ʙʠʦʛʘʟʦʚʦʡ ʫʩʪʘʥʦʚʢʝ ʧʦʜ ʄʝʜʳʥʴʶ, ʧʦʣʫʯʠʣʠ ʨʘʟʚʠʪʠʝ ʧʨʠ ʩʦʟʜʘʥʠʠ "ʂʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ".  

ʇʦʜʧʠʩʘʥʥʦʝ ʉʦʛʣʘʰʝʥʠʝ, ʦʪʢʨʦʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʦʚ ʧʦ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʝ.  ʇʦʜʨʦʙʥʝʝ: http://pda.regnum.ru/news/1495525.html 
 

4) ɺ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 4 ʣʝʪ çʅʦʨʥʠʢʝʣʴè ʚʣʦʞʠʪ 2 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʚ ʩʥʠʞʝʥʠʝ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʘʪʤʦʩʬʝʨʫ ʚʳʙʨʦʩʦʚ ʚ ʅʦʨʠʣʴʩʢʝ 

ʆʙ ʵʪʦʤ ʧʦʦʙʝʱʘʣ ʛʣʘʚʘ ʢʦʤʧʘʥʠʠ ɺʣʘʜʠʤʠʨ ʉʪʨʞʘʣʢʦʚʩʢʠʡ ʥʘ ʚʩʪʨʝʯʝ ʩ ʇʨʝʜʩʝʜʘʪʝʣʝʤ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʠ ɺ.ɺ.ʇʫʪʠʥʳʤ. çʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʢʦʥʪʨʘʢʪʘ ʦʢʦʣʦ 2 ʤʣʨʜ. ʜʦʣʣ. ʕʪʦ ʯʠʩʪʦ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʝʢʪ, ʢʦʪʦʨʳʡ ʥʝ ʧʨʠʥʦʩʠʪ, ʝʩʪʝʩʪʚʝʥʥʦ, ʥʠʢʘʢʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʥʦ ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʫʣʫʯʰʝʥʠʝ ʵʢʦʣʦʛʠʠè, ð ʧʦʜʯʝʨʢʥʫʣ ʛʣʘʚʘ çʅʦʨʠʣʴʩʢʦʛʦ ʥʠʢʝʣʷè.  

ʇʦ ʧʦʚʦʜʫ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʧʣʘʥʦʚ  ɺʣʘʜʠʤʠʨ ʉʪʨʞʘʣʢʦʚʩʢʠʡ ʩʦʦʙʱʠʣ: "ʄʳ ʧʨʦʚʝʣʠ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʫʶ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ, ʢʘʢ ʵʪʦ ʩʜʝʣʘʪʴ, ʢʘʢ ʵʪʦ ʠʩʧʨʘʚʠʪʴ, ʠ ʙʦʣʝʝ ʛʦʜʘ ʥʘʟʘʜ ʦʙʲʷʚʠʣʠ ʙʦʣʴʰʦʡ 

ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʪʝʥʜʝʨ ʥʘ ʧʦʩʪʘʚʱʠʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʧʨʦʝʢʪʘ. ɻʦʜ ʵʪʘ ʨʘʙʦʪʘ 

ʧʨʦʜʦʣʞʘʣʘʩʴ, ʙʳʣ ʨʷʜ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʩʜʝʣʘʣʠ ʩʚʦʠ ʧʨʝʜʣʦʞʝʥʠʷ. ʉʝʡʯʘʩ ʤʳ ʪʦʣʴʢʦ ʯʪʦ ʧʦʜʚʝʣʠ ʠʪʦʛʠ 

ʢʦʥʢʫʨʩʘ, ʢʦʥʪʨʘʢʪ ʝʱʸ ʥʝ ʧʦʜʧʠʩʘʣʠ, ʩʦʛʣʘʩʦʚʘʥʳ ʫʩʣʦʚʠʷ ʢʦʥʪʨʘʢʪʘ, ʥʦ ʢʦʥʢʫʨʩ ʫʞʝ ʧʨʦʚʝʣʠ. 

ʂʦʥʢʫʨʩ ʚʳʠʛʨʘʣʘ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʤʧʘʥʠʷ. ʉʣʦʞʥʦʩʪʴ ʵʪʦʛʦ ʢʦʥʢʫʨʩʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦ ʩʘʤʦʝ ʚʨʝʜʥʦʝ 

ʚʳʙʨʘʩʳʚʘʝʤʦʝ ʚʝʱʝʩʪʚʦ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ï ʵʪʦ ʜʠʦʢʩʠʜ ʩʝʨʳ. ɺʩʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʩʝʛʦʜʥʷ 

ʩʫʱʝʩʪʚʫʶʪ ʚ ʤʠʨʝ, ʜʣʷ ʅʦʨʠʣʴʩʢʘ ʥʝ ʧʦʜʭʦʜʷʪ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʠʯʠʥʘʤ. ʇʦʵʪʦʤʫ ʨʘʙʦʪʘ 

ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʡ ï ʬʘʢʪʠʯʝʩʢʠ ʩʦʟʜʘʪʴ ʥʦʚʫʶ ʪʝʭʥʦʣʦʛʠʶ, ʢʦʪʦʨʦʡ ʥʝ ʙʳʣʦ ʚ ʤʠʨʝ. ɺʳʠʛʨʘʣ 

ʝʚʨʦʧʝʡʩʢʠʡ ʢʦʥʩʦʨʮʠʫʤ, ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʷʪ ʀʪʘʣʠʷ, ʌʨʘʥʮʠʷ, ɸʚʩʪʨʠʷ ʠ ɹʝʣʴʛʠʷ. ɻʣʘʚʥʳʤ ʠʜʸʪ ʠʪʘʣʴʷʥʩʢʠʡ 

ʢʦʥʮʝʨʥ Techint, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʄʠʣʘʥʝ, ʢʦʪʦʨʳʡ ʫʞʝ ʠʤʝʣ ʢʦʥʪʨʘʢʪʳ ʚ ʈʦʩʩʠʠ ʠ ʚʳʧʦʣʥʷʣ, ʢʦʥʝʯʥʦ, ʥʝ 

ʪʘʢʠʝ ʩʣʦʞʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʥʦ ʧʦʣʴʟʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʥʝʧʣʦʭʦʡ ʨʝʧʫʪʘʮʠʝʡ. ʂ ʵʪʦʤʫ ʢʦʥʮʝʨʥʫ ʙʫʜʫʪ 

ʧʦʜʢʣʶʯʝʥʳ ʨʦʩʩʠʡʩʢʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʪʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʚʦʟʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʚ ʈʦʩʩʠʠ". 

http://www.irena.org/DocumentDownloads/factsheet/factsheet.pdf
http://www.iea.org/textbase/pm/?mode=re
http://www.iea.org/papers/2011/Integration_of_Renewables.pdf
http://www.cleandex.ru/
http://cleandex.ru/news/2012/03/21/Vlasti_Moskvy_schitayut_chto_gorodu_nuzhno_5-10_let_dlya_vnedreniya_razdelnogo_sbora_musora
http://cleandex.ru/news/2012/03/21/Vlasti_Moskvy_schitayut_chto_gorodu_nuzhno_5-10_let_dlya_vnedreniya_razdelnogo_sbora_musora
http://pda.regnum.ru/news/1495525.html



