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ʄʆɾɽʊ ʃʀ ñɹʆʃʔʐʆɽ ʇʆʊɽʇʃɽʅʀɽò ɺ ʐʇʀʎɹɽʈɻɽʅɽ ʉ 

1918 ʧʦ 1940 ɹʓʊʔ ʆɹʒɽʉʅɽʅʆ? 
ʥʘʧʠʩʘʥʦ: Arnd Bernaerts, ɻʝʨʤʘʥʠʷ,  

 

 

ʆɹɿʆʈ
1
  

 

ʅʝʜʘʚʥʠʝ ʚʳʚʦʜʳ ʘʨʢʪʠʯʝʩʢʦʛʦ ʧʦʪʝʧʣʝʥʠʷ 1920-ʳʭ/1930-ʳʭ: 

 

 

 

 

1. ɽʩʪʝʩʪʚʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʵʪʦ ʢʦʤʧʦʥʝʥʪ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (Johannessen et al., 

2004); 

2. ʇʨʠʨʦʜʥʘʷ ʥʝʧʦʩʪʦʷʥʥʦʩʪʴ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʘʷ 

ʧʨʠʯʠʥʘ (Bengtsson, et al., 2004);  

3. ʉʦʣʥʮʝ ʯʘʩʪʠʯʥʘʷ ʧʨʠʯʠʥʘ ʧʦʪʝʧʣʝʥʠʷ (Daly, 

2004); 

4. ʊʝʧʣʳʡ ʧʝʨʠʦʜ 1930-ʳʭ ʥʝ ʩʦʚʧʘʣ ʩ 

ʧʦʟʠʪʠʚʥʦʡ ʬʘʟʦʡ ʉɸʂ (ʉʝʚʝʨʦ-ɸʪʣʘʥʪʠʯʝʩʢʦʝ 

ʂʦʣʝʙʘʥʠʝ) (Polyakov
 
et al., 2004). 

 

 

 

 

 

 

 

ʇʦʩʣʝʜʥʠʝ ʨʝʟʶʤʝ IPCC ʧʨʦ ʈʘʟʨʘʙʦʪʢʠ (IPCC 2007) ʦʙʨʘʪʠʣʦ ʥʝʤʥʦʛʦ ʚʥʠʤʘʥʠʝ ʥʘ 

ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʫʪʚʝʨʞʜʝʥʠʷ ʠ ʢʨʘʪʢʦ ʠʟʣʦʞʠʣʦ óʘʨʢʪʠʯʝʩʢʦʝ ʧʦʪʝʧʣʝʥʠʝô ʢʘʢ ʩʣʝʜʫʝʪ:  

 

ʉʨʝʜʥʠʝ ɸʨʢʪʠʯʝʩʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʨʦʩʣʠ ʧʦʯʪʠ ʚ ʜʚʦʝ ʙʦʣʴʰʝ ʩʨʝʜʥʠʭ 

ʛʣʦʙʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʥʦʨʤ ʚ ʧʦʩʣʝʜʥʠʝ 100 ʣʝʪ. ɸʨʢʪʠʯʝʩʢʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʯʝʥʴ ʩʠʣʴʥʦ ʚʘʨʴʠʨʦʚʘʣʠ ʚ ʜʝʩʷʪʠʣʝʪʥʠʝ ʧʝʨʠʦʜʳ ʠ ʪʝʧʣʳʝ 

ʚʨʝʤʝʥʘ ʙʳʣʠ ʟʘʤʝʯʝʥʳ ʩ 1925 ʜʦ 1945. 

 

ʆʜʠʥ ʚʝʢ ʧʨʦʰʝʣ ʩ ʪʝʭ ʧʦʨ ʢʘʢ ʥʘʯʘʣʦʩʴ ʧʦʪʝʧʣʝʥʠʝ ʧʦʟʜʥʠʭ 1910-ʳʭ, ʥʦ ʥʘʫʢʘ ʪʘʢ ʠ ʥʝ 

ʤʦʞʝʪ ʜʘʪʴ ʪʚʝʨʜʳʡ ʦʪʚʝʪ ʧʨʠʯʠʥ ʧʦʪʝʧʣʝʥʠʷ ʠ ʝʛʦ ʠʩʪʦʯʥʠʢʦʚ. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʧʳʪʘʝʪʩʷ ʧʨʝʜʦʩʪʘʚʠʪʴ ʢʣʶʯ ʠ ʦʙʲʷʩʥʝʥʠʷ ʪʦʤʫ, ʯʪʦ ʙʳʣʦ ʧʨʠʯʠʥʦʡ ʘʨʢʪʠʯʝʩʢʦʛʦ 

ʧʦʪʝʧʣʝʥʠʷ ʚ ʥʘʯʘʣʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ɺʩʝ-ʪʘʢʠ, ʢʘʢ ʜʦʢʣʘʜ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ, ɻ ʪʦ ʥʘ 

ʩʘʤʦʤ ʜʝʣʝ ʪʦʣʴʢʦ ʢʦʨʦʪʢʠʡ ʨʝʟʶʤʝ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʡ ʨʘʙʦʪʳ, ʢʦʪʦʨʘʷ ʧʦʣʥʦʩʪʴʶ 

ʜʦʩʪʫʧʥʘ ʧʦ ʘʜʨʝʩʫ http://www.arctic-warming.com.  

 

ʏʪʦ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʨʘʟʛʦʚʦʨʘ? 

 

ɹʫʜʝʪ ʜʦʢʘʟʘʥʦ ʯʪʦ ʤʝʩʪʦ ʠ ʚʨʝʤʷ ʧʝʨʚʦʛʦ ʟʘʤʝʯʝʥʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʚ ʥʘʯʘʣʝ 20-ʛʦ ʚʝʢʘ 

ʤʦʛʣʦ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʩ ʙʦʣʴʰʦʡ ʪʦʯʥʦʩʪʴʶ. ʄʳ ʜʦʢʘʞʝʤ ʯʪʦ ʬʝʥʦʤʝʥ ʧʦʪʝʧʣʝʥʠʷ 

ʥʘʯʘʣʩʷ ʚ ʐʧʠʮʙʝʨʛʝʥʝ ʠ ʜʘʞʝ ʙʦʣʴʰʝ ï ʯʪʦ ʦʥ ʥʘʯʘʣʩʷ ʚ ʦʯʝʥʴ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ 
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ʚʨʝʤʝʥʠ, ʪʦʣʴʢʦ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ 1918-ʛʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʘʤʳʡ ʜʨʘʤʘʪʠʯʥʳʡ ʨʦʩʪ 

ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʟʠʤʦʡ 1918/19 ʠ ʜʣʠʣʩʷ ʧʨʠʤʝʨʥʦ ʜʦ 1922. ɿʘ 

ʦʯʝʥʴ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʩ ʟʠʤʳ 1915/16 ʜʦ ʟʠʤʳ 1921/22, ʟʠʤʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʳʨʦʩʣʠ ʧʨʠʤʝʨʥʦ ʥʘ 10 ºC, ʥʝ ʚʦʟʚʨʘʱʘʷʩʴ ʥʘ ʫʨʦʚʝʥʴ ʜʦ 1918/19, ʥʦ ʚʳʨʘʩʪʘʷ ʥʘ 

ʥʠʞʥʝʤ ʫʨʦʚʥʝ ʧʨʠʤʝʨʥʦ ʜʦ 1940.  

 
ʉʣʝʜʫʶʱʠʡ ʚʘʞʥʳʡ ʘʩʧʝʢʪ ʵʪʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʐʧʠʮʙʝʨʛʝʥʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʚʦʜʥʳʭ ʤʘʩʩ ʜʦʩʪʠʛʘʶʱʠʭ ʐʧʠʮʙʝʨʛʝʥʘ ʠʣʠ ʧʝʨʝʩʝʢʣʠ ɿʘʧʘʜʥʦʝ 

ʧʦʙʝʨʝʞʴʝ ʐʦʪʣʘʥʜʠʠ ʠʣʠ ʧʨʠʙʳʣʠ ʩ ʉʝʚʝʨʥʦʛʦ ʄʦʨʷ, ʯʪʦ ʤʦʛʣʦ ʠʤʝʪʴ ʜʨʘʤʘʪʠʯʝʩʢʠʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʪʦʛʜʘ ʚ 1918. ʕʪʠ ʚʦʜʥʳʝ ʟʦʥʳ ʚʦʢʨʫʛ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʙʳʣʠ ʧʦʜ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʠʟ-ʟʘ ʤʦʨʩʢʦʡ ʚʦʡʥʳ ʚʦ ʚʨʝʤʷ ʇʝʨʚʦʡ ʄʠʨʦʚʦʡ ɺʦʡʥʳ, 

ʢʦʛʜʘ ʨʘʩʩʪʦʷʥʠʝ ʚ ʧʨʠʤʝʨʥʦ 2000 ʢʠʣʦʤʝʪʨʦʚ ʤʝʞʜʫ ʜʚʫʤʷ ʤʝʩʪʘʤʠ ʥʝ ʠʤʝʝʪ 

ʙʦʣʴʰʦʛʦ ʟʥʘʯʝʥʠʷ. ʊʝʯʝʥʠʷ ʦʢʝʘʥʘ ʧʝʨʝʤʝʱʘʣʦ ʚʩʝ ʚʦʜʳ ʤʦʨʩʢʠʭ ʟʦʥ ʙʦʷ ʥʘ ʩʝʚʝʨ ʚ 

ʨʝʛʠʦʥ ʐʧʠʮʙʝʨʛʝʥʘ, ʚ ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʣʠʰʴ ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ ʠʣʠ ʤʝʩʷʮʝʚ. ʂʘʢ ʪʦʣʴʢʦ 

óʩʪʨʫʢʪʫʨʘô ʤʦʨʩʢʦʡ ʚʦʜʳ ʟʦʥʳ ʙʦʷ ʠʟʤʝʥʠʣʘʩʴ, ʦʥʦ ʪʘʢ ʠ ʦʩʪʘʣʦʩʴ.  

    
ʆʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʧʦʤʷʥʫʪʴ, ʯʪʦ ʨʘʩʩʤʦʪʨʝʥ ʪʦʣʴʢʦ ʟʠʤʥʠʡ ʩʝʟʦʥ: 

ʥʝ ʪʦʣʴʢʦ ʠʟ-ʟʘ ʬʘʢʪʘ, ʯʪʦ ʪʦʣʴʢʦ ʟʠʤʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 

ʜʨʘʤʘʪʠʯʝʩʢʠʡ ʨʦʩʪ, ʘ ʧʦ ʪʦʤʫ ʯʪʦ ʦʥ ʧʦʢʨʳʚʘʝʪ ʧʝʨʠʦʜ ʚ ʢʦʪʦʨʦʤ ʩʦʣʥʝʯʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʥʘ ʤʥʦʛʠʝ ʤʝʩʷʮʳ, ʠʣʠ ʝʛʦ ʧʨʷʤʦʝ ʜʝʡʩʪʚʠʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ.   

 

ʉʣʝʜʫʶʱʝʝ ʥʘʫʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ: 

¶ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜʦʢʘʞʝʪ ʯʪʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʘʨʢʪʠʯʝʩʢʦʛʦ ʧʦʪʝʧʣʝʥʠʝ ʤʦʞʝʪ 

ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʩ ʙʦʣʴʰʦʡ ʪʦʯʥʦʩʪʴʶ, ʘ ʠʤʝʥʥʦ ʐʧʠʮʙʝʨʛʝʥ, ʟʠʤʦʡ 1918/19;  
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¶ ʧʦʢʘʞʝʪ ʯʪʦ ʤʦʨʩʢʠʝ ʚʦʡʥʳ ʚʦ ʚʨʝʤʷ ʇʝʨʚʦʡ ʄʠʨʦʚʦʡ ɺʦʡʥʳ ʦʯʝʥʴ ʩʝʨʴʸʟʥʦʝ 

ʧʨʦʠʩʰʝʩʪʚʠʝ ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʙʳʣʦ ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ ʬʝʥʦʤʝʥʘ; ʠ 

¶ ʯʪʦ ʟʘʚʠʩʠʪ ʦʪ ʥʘʫʯʥʦʛʦ ʦʙʱʝʩʪʚʘ ʧʦʜʪʚʝʨʜʠʪʴ ʠʣʠ ʥʝ ʦʜʦʙʨʠʪʴ ʵʪʦ prima facie 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ.  

 

ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʩ ʪʝʭ ʧʦʨ ʢʦʛʜʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘʯʘʣʠ 

ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ, ʪʦ ʝʩʪʴ ʙʦʣʝʝ 200 ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʥʠ ʦʜʥʦʛʦ ʧʦʜʦʙʥʦʛʦ ʬʝʥʦʤʝʥʘ ʥʝ 

ʙʳʣʦ ʟʘʤʝʯʝʥʦ, ʥʠ ʜʦ 1918, ʥʠ ʧʦʩʣʝ. ʊʘʢ ʯʪʦ, ʥʠ ʦʜʠʥ ʜʨʫʛʦʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʡ 

ʩʣʫʯʘʡ ʥʝ ʤʦʞʝʪ ʥʘʤ ʧʦʤʦʯʴ ʧʦʥʷʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʣʫʯʰʝ ʯʝʤ ʘʨʢʪʠʯʝʩʢʦʝ 

ʧʦʪʝʧʣʝʥʠʝ ʢʦʪʦʨʦʝ ʧʨʦʠʟʦʰʣʦ ʚ ʢʦʥʮʝ ʇʝʨʚʦʡ ʄʠʨʦʚʦʡ ɺʦʡʥʳ. 

 
 

ʈɸɿʈɸɹʆʊʂɸ ʎɽʃʀ ʀ ʇʈɽɼʓɼʋʑʀɽ ɸʅɸʃʀɿʓ  

 

ʆʩʥʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʢʠ 

 

ɼʦ ʥʝʜʘʚʥʠʭ ʧʦʨ, ʩʠʩʪʝʤʘʪʠʯʥʘʷ ʩʙʦʨʢʘ ʜʘʥʥʳʭ ʦʢʝʘʥʘ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʘ, ʩ 

ʠʩʢʣʶʯʝʥʠʝʤ ʦʪʙʦʨʘ ʧʨʦʙ ʪʝʤʧʝʨʘʪʫʨ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʜʝʣʘʥʥʳʝ ʪʦʨʛʦʚʳʤʠ 

ʩʫʜʥʘʤʠ. ʅʦ ʵʪʠ ʠʟʤʝʨʝʥʠʷ ʙʳʣʠ ʩʜʝʣʘʥʳ ʥʘʫʛʘʜ, ʦʯʝʥʴ ʩʝʣʝʢʪʠʚʥʳʝ ʠ ʩʦʚʩʝʤ 

ʥʝʜʦʩʪʘʪʦʯʥʳ. ɸʥʘʣʠʟʠʨʫʷ ʩʦʩʪʦʷʥʠʝ ʠ ʠʟʤʝʥʝʥʠʷ ʦʢʝʘʥʘ ʥʘʜʦ ʰʠʨʦʢʦ ʦʩʥʦʚʳʚʘʪʴʩʷ 

ʥʘ ʥʘʙʣʶʜʝʥʠʷ ʚʦʟʜʫʰʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. ɺ ʐʧʠʮʙʝʨʛʝʥʝ ʧʝʨʚʘʷ ʩʝʨʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘʥʠʷ 

ʧʦʩʪʦʷʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʥʘʯʘʣʘʩʴ ʚ 1912. ɺ ʜʨʫʛʠʭ ʤʝʩʪʘʭ ʟʦʥ ʉʝʚʝʨʥʦʛʦ 

ʄʦʨʷ, ʢ ʧʨʠʤʝʨʫ ʉʝʚʝʨʥʘʷ ɻʨʝʥʣʘʥʜʠʷ, ʗʥ ʄʘʡʘʥ ʠ ʄʝʜʚʝʞʠʡ ʆʩʪʨʦʚ, ʧʦʛʦʜʥʳʝ 

ʟʘʧʠʩʠ ʥʘʯʘʣʠʩʴ ʩ 1920. ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʟʘ ʧʝʨʚʫʶ ʯʝʪʚʝʨʪʴ ʧʦʩʣʝʜʥʝʛʦ ʚʝʢʘ, ʚʝʩʢʠʝ 

ʜʘʥʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʷʨʥʦʛʦ ʨʝʛʠʦʥʘ ʦʛʨʘʥʠʯʝʥʳ ʠ ʧʦʣʘʛʘʶʪʩʷ ʪʦʣʴʢʦ ʥʘ ʥʝʢʦʪʦʨʦʝ 

ʯʠʩʣʦ ʦʜʠʥʦʯʥʳʭ ʵʢʩʧʝʜʠʮʠʡ ʠ ʪʦʣʢʦʚʘʥʠʝ ʚʪʦʨʠʯʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. 



ɼʚʘʜʮʘʪʘʷ ɽʞʝʛʦʜʥʘʷ ʂʦʥʬʝʨʝʥʮʠʷ, PACON 2007: ʉʠʩʪʝʤʳ ʧʦ ʅʘʙʣʶʜʝʥʠʶ ʟʘ ʆʢʝʘʥʦʤ ʠ ʄʦʨʩʢʦʡ ʉʨʝʜʦʡ, 

ɻʦʥʦʣʫʣʫ, ɻʘʚʘʡʠ, ʉʐɸ ʀʶʥʴ 24-27, 2007 
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ʏʪʦ ʢʘʩʘʝʪʩʷ ʬʘʢʪʦʚ ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʤʧʝʨʘʪʫʨ ʚ ʚʳʩʰʝʤ ʩʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ, 

ʩʚʝʨʭʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ ʨʦʩʪ ʚ ʰʠʨʦʢʦʤ ʧʦʣʷʨʥʦʤ ʨʝʛʠʦʥʝ ʭʦʨʦʰʦ ʫʩʪʘʥʦʚʣʝʥ ʠ 

ʥʝʦʩʧʦʨʠʤ. ʈʦʩʪ ʪʝʤʧʝʨʘʪʫʨ ʚ ʜʚʘ, ʪʨʠ ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʥʦʨʤʘʣʴʥʳʡ ʛʣʦʙʘʣʴʥʳʡ ʨʦʩʪ 

ʧʦʩʣʝʜʥʝʛʦ ʚʝʢʘ. ʕʪʦ ʭʦʨʦʰʦ ʚʠʜʥʦ ʥʘ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʛʨʘʬʠʢʘʭ. ʏʪʦ 

ʵʪʠ ʛʨʘʬʠʢʠ ʠ ʪʘʙʣʠʮʳ ʥʝ ʧʦʢʘʟʳʚʘʶʪ ʜʦʚʦʣʴʥʦ ʯʝʪʢʦ, ʪʘʢ ʵʪʦ ʥʘʟʥʘʯʝʥʠʝ ʠʣʠ 

ʫʤʝʩʪʥʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʩʝʨʠʡ ʜʘʥʥʳʭ. ʉʣʝʜʫʶʱʠʝ ʧʨʠʣʦʞʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʩʚʷʟʘʥʥʳ ʠʣʠ  ʛʝʦʛʨʘʬʠʯʝʩʢʠ, ʠʣʠ ʩ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠʣʠ ʩ 

ʩʝʟʦʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʢʘʢ ʩʣʝʜʫʝʪ: 

 

�=�_�h�]�j�Z�n�b�q�_�k�d�b: (A) ʄʝʩʪʥʦ: ʐʧʠʮʙʝʨʛʝʥ, ʧʨʠʤʝʨʥʦ 80 ʛʨʘʜʫʩʦʚ ʩʝʚʝʨʥʦʡ ʰʠʨʦʪʳ; (B) 

ʈʝʛʠʦʥʘʣʴʥʦ: ɸʨʢʪʠʯʝʩʢʠʡ/ʇʦʣʷʨʥʳʡ ʨʝʛʠʦʥ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʚʳʰʝ 60º ʥʘ ʉʝʚʝʨ; (C) 

ɻʣʦʙʘʣʴʥʦ:  ʉʝʚʝʨʥʦʝ ʇʦʣʫʰʘʨʴʝ; (D) ɻʣʦʙʘʣʴʥʦ: ʉʝʚʝʨʥʦʝ ʠ ʖʞʥʦʝ ʇʦʣʫʰʘʨʴʝ, 

ʵʪʠʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʩʨʝʜʥʠʤʠ ʯʠʩʣʘʤʠ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ ʧʦ ʪʦʤʫ ʯʪʦ ʦʥʠ ʥʝ ʜʘʶʪ 

ʥʠ ʦʜʥʦʡ ʧʦʜʩʢʘʟʢʠ ʦ ʧʦʪʝʧʣʝʥʠʠ ʚ ʐʧʠʮʙʝʨʛʝʥʝ; ʠʣʠ 

 

�A�_�f�g�Z�y �I�h�\�_�j�o�g�h�k�l�v: (A) ʅʘʟʝʤʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʚʦʟʜʫʰʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. ʀʟ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʚʦʟʜʫʭʘ ʩʦʙʨʘʥʥʳʝ ʚ ʐʧʠʮʙʝʨʛʝʥʝ, ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʤʝʪʥʦ ʯʪʦ, 

ʠʟ-ʟʘ ʧʦʩʪʦʷʥʥʦʛʦ ʠ ʦʙʰʠʨʥʦʛʦ ʣʝʜʷʥʦʛʦ ʤʦʨʩʢʦʛʦ ʧʦʢʨʳʪʠʷ, ʦʩʪʨʦʚ ʯʘʩʪʠʯʥʦ ʧʦʭʦʞ 

ʥʘ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʝ ʤʝʩʪʦ. ʅʦ ʪʘʢ ʢʘʢ ʶʞʥʘʷ ʩʪʦʨʦʥʘ ʦʩʪʨʦʚʘ ʦʪʢʨʳʪʘ ʤʦʨʶ ʠ 

ʙʣʠʞʘʡʰʠʡ ʢʦʥʪʠʥʝʥʪ ʟʘ 1000 ʢʤ, ɻ ʪʦʪ ʶʞʥʳʡ ʩʝʢʪʦʨ ʧʦʜ ʦʯʝʥʴ ʩʠʣʴʥʳʤ ʦʢʝʘʥʩʢʠʤ 

ʚʣʠʷʥʠʝʤ; (B) ʊʝʤʧʝʨʘʪʫʨʳ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʊʄʇ), ʢʦʪʦʨʳʝ ʥʝ ʠʛʨʘʶʪ ʚʘʞʥʦʡ 

ʨʦʣʠ ʚ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʩʪʦ ʧʦ ʪʦʤʫ ʯʪʦ ʦʥʠ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʠ ʥʠ ʚ ʧʨʠʝʤʣʝʤʦʡ 

ʥʦʨʤʝ, ʥʠ ʚʦ ʚʨʝʤʝʥʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ  

 

�K�_�a�h�g �b�e�b �d�h�g�d�j�_�l�g�u�_ �f�_�k�y�p�u: (A) ʉʝʟʦʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʷʚʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦ 

ʠʥʪʝʨʝʩʥʳʤʠ, ʧʦ ʪʦʤʫ ʯʪʦ ʇʦʣʷʨʥʳʡ ʈʝʛʠʦʥ ʥʘ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ ʚʳʜʘʶʱʠʡʩʷ ʧʨʠʤʝʨ 

ʪʦʛʦ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʚʣʠʷʥʠʝ ʩʦʣʥʮʘ ʫʤʝʥʴʰʘʝʪʩʷ ʚʦ ʚʨʝʤʷ ʟʠʤʳ ʚ ʥʠʟ 

ʜʦ ɹʘʣʪʠʡʩʢʦʛʦ ʠ ʉʝʚʝʨʥʦʛʦ ʄʦʨʝʡ (ʦʙʘ ʚʳʰʝ 50 ʉʝʚʝʨʥʦʡ ʰʠʨʦʪʳ). (B) ɽʞʝʤʝʩʷʯʥʳʝ 

ʩʨʝʜʥʠʝ ʜʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪ ʨʘʚʥʳʡ ʩʝʟʦʥʥʳʤ ʠʟʤʝʨʝʥʠʷʤ ʪʝʤʧʝʨʘʪʫʨʳ. ʀʭ 

ʧʨʠʤʝʥʝʥʠʝ ʠʤʝʝʪ ʩʤʳʩʣ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ. ʐʧʠʮʙʝʨʛʝʥ ʠ ʝʩʪʴ ʪʘʢʦʡ 

ʠʩʢʣʶʯʠʪʝʣʴʥʳʡ ʩʣʫʯʘʡ. 

 

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʫʩʠʣʠʠ ʦʙʲʷʩʥʠʪʴ ʧʦʪʝʧʣʝʥʠʝ ʚ ʐʧʠʮʙʝʨʛʝʥʝ ʠ ʝʛʦ ʧʨʠʯʠʥʳ, 

ʨʷʜ ʪʝʤʧʝʨʘʪʫʨ ʚʦʞʜʫʭʘ ʠʛʨʘʶʪ ʛʣʘʚʥʫʶ ʨʦʣʴ. ʉʦʩʨʝʜʦʪʦʯʠʚʰʠʩʴ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʘʩʧʝʢʪʘʭ ʪʘʢʠʭ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʚʨʝʤʝʥʠ ʤʦʞʝʪ ʦʪʢʨʳʪʴ 

ʠʩʪʦʯʥʠʢ ʧʦʪʝʧʣʝʥʠʷ.  

 


