
 

 

ʐʀʅɾʃʕʍ ʋʍɸɸʅʓ ɸʂɸɼɽʄʀ 

ɻɸɿɸʈɿתʁ, ɻɽʆʕʂʆʃʆɻʀʁʅ ʍתʈʕʕʃʕʅ 
 

 

 

 

ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ 

ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵ 

 

ɻʕʈʕʕʊ ɸɾʃʓʅ ʊɸʁʃɸʅ 

 

 

ɿʘʭʠʘʣʘʛʯ: ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɹʘʡʛʘʣʴ ʦʨʯʠʥ, ɸʷʣʘʣ ɾʫʫʣʯʣʘʣʳʥ ʛʘʟʘʨ  

ɻװʡʮʵʪʛʵʛʯ: ʐʋɸ, ɻʘʟʘʨʟװʡ, ɻʝʦʵʢʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥ 
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ʍʵʵʨʠʡʥ ʩʫʜʘʣʛʘʘ, ʪʘʡʣʘʥ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʦʨʦʣʮʦʛʩʦʜ 
 

ɻʘʟʘʨʟװʡ, ɻʝʦʵʢʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥʛʠʡʥ                                        

ʎᴇʣʞʠʣʪʠʡʥ ʩʫʜʘʣʛʘʘʥʳ  ʩʘʣʙʘʨʳʥ ʕʐʊʵɸ,  

(Ph.D) ʜʦʢʪʦʨ, ʪᴇʩʣʠʡʥ ʫʜʠʨʜʘʛʯ                                                                                     

ɸ.ʍʘʫʣʝʥʙʝʢ 

 

 ɻʘʟʘʨʟװʡ, ɻʝʦʵʢʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥʛʠʡʥ ʎᴇʣʞʠʣʪʠʡʥ 

ʩʫʜʘʣʛʘʘʥʳ ʩʘʣʙʘʨʳʥ ʕʐɸ, (Ph.D) ʜʦʢʪʦʨ                                                                                    

ʅ.ʄʘʥʜʘʭ 

 

ɻʘʟʘʨʟװʡ, ɻʝʦʵʢʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥʛʠʡʥ  

ʎᴇʣʞʠʣʪʠʡʥ ʩʫʜʘʣʛʘʘʥʳ  ʩʘʣʙʘʨʳʥ  

ʕʐɼʵɸ, ʤʘʛʠʩʪʨ                                                                                              

 ʊ.ʕʥʵʨʵʣ 

 

ɻʘʟʘʨʟװʡ, ɻʝʦʵʢʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥʛʠʡʥ  

ʎᴇʣʞʠʣʪʠʡʥ ʩʫʜʘʣʛʘʘʥʳ  ʩʘʣʙʘʨʳʥ  

ʕʐɼʵɸ, ʤʘʛʠʩʪʨ                                                                                          

ɼ.ʆʪʛʦʥʮʵʮʵʛ 

ɻʘʟʘʨʟװʡ, ɻʝʦʵʢʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥʛʠʡʥ  

ʎᴇʣʞʠʣʪʠʡʥ ʩʫʜʘʣʛʘʘʥʳ  ʩʘʣʙʘʨʳʥ  

ʕʐɼɸ                                                                                          

ʆ.ʀʰʮʦʛ 

ʇʨʦʬʝʩʩʦʨ, (Ph.D) ʜʦʢʪʦʨ                                                                                        ɼ.ɼʘʰ 

ʎʘʛ ʫʫʨ, ʦʨʯʥʳ ʰʠʥʞʠʣʛʵʵʥʠʡ ʭװʨʵʵʣʵʥʛʠʡʥ ʟᴇʚʣᴇʭ,  

(Ph.D)  ʜʦʢʪʦʨ                                                                                    

ʃ.ʅʘʮʘʛʜʦʨʞ 

ʋʨʛʘʤʘʣ ʩʫʜʣʘʘʯ (Ph.D) ɼʦʢʪʦʨ                                                                     ɼ.ɹʘʷʩʛʘʣʘʥ 

ɻʘʟʘʨʟװʡ, ɻʝʦʵʢʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥʛʠʡʥ  

ɻʄʉ, ʟʫʨʘʛʟװʡʥ ʩʘʣʙʘʨʳʥ  

ʕʐɼʵɸ, ʤʘʛʠʩʪʨ                                                                                                

ʅ.ɹʦʣʜʙʘʘʪʘʨ 

ɻʘʟʘʨʟװʡ, ɻʝʦʵʢʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥʛʠʡʥ  

ʍᴇʨʩ ʩʫʜʣʘʣʳʥ ʩʘʣʙʘʨʳʥ  

ʕʐɼʵɸ ʤʘʛʠʩʪʨ                                                                                                

ɻ.ɹʷʤʙʘ 

  

  

  

 

 

 

 

 

 

 

 

 

 

 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 

 

  3 
 

ʈɽʌɽʈɸʊ 

ʅʦʤʟװʡʥ ʪʦʜʦʨʭʦʡʣʦʣʪ 

ʉʵʣɻʥʛʵ ʘʡʤʛʠʡʥ ɿɼʊɻ, ɹʘʡʛʘʣʴ ʦʨʯʠʥ, ʘʷʣʘʣ ʞʫʫʣʯʣʘʣʳʥ ʛʘʟʨʳʥ ʟʘʭʠʘʣʛʘʪ 

ñʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò ʛʵʨʵʵʪ ʘʞʣʳʛ 

2019 ʦʥʳ ..-ʨ ʩʘʨʳʥ ïʥʜ ʛʵʨʵʵ ʙʘʡʛʫʫʣʘʥ 2020 ʦʥʜ ʜʫʫʩʛʘʚʘʨ ʙʦʣʛʦʭʦʦʨ ʛʵʨʵʵ ʙʘʡʛʫʫʣʘʥ 

ʘʞʠʣʣʘʞ ʙʘʡʥʘ. 

ʕʥʵʭװװ ʛʵʨʵʵʥʠʡ ʜʘʛʫʫ ʫʨʴʜʯʠʣʩʘʥ ʪʘʡʣʘʥʛ 2019 ʦʥʳ 12-ʨ ʩʘʨʳʥ 20-ʥʳ ᴇʜᴇʨ 

ʘʡʤʛʠʡʥ ʭʦʣʙʦʛʜʦʭ ʙʘʡʛʫʫʣʣʘʛʫʫʜʳʥ ʪᴇʣᴇᴇʣᴇʣʪʵʡ ʢʦʤʠʩʩʦʦʨ ʭʵʣʵʣʮװװʣʵʚ.  

ʕʥʵʭװװ ʛʵʨʵʵʪ ʘʞʣʳʥ ʫʨʴʜʯʠʣʩʘʥ ʪʘʡʣʘʥ  298 ʭʫʫʜʘʩ, 201 ʟʫʨʘʛ, 178 ʭװʩʥʵʛʪ, 48 

ʪʘʭʠʨʤʘʛ, ʎᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʤʝʥʝʞʤʝʥʪʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇ, ʟᴇʚʣᴇʤʞ-57 ʭʫʫʜʘʩ, 

ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʦʣ, ʭᴇʨʩ, ʫʨʛʘʤʘʣʞʠʣʪʳʥ ʜʦʨʦʡʪʣʳʥ ʩʫʤ ʪʫʩ ʙװʨʵʵʨ ʛʘʨʛʘʩʘʥ 

  .ʨʜʵʥʵװʭʠʡ 55 ʭʫʫʜʘʩ ʟʵʨʵʛ 3 ʭʘʚʩʨʘʣʪʘʘʩ  ʙװʥʵʣʛʵʵʥʠʡ ʟʫʨʘʛ ʙװ

ɻʵʨʵʵʪ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʪʘʡʣʘʥʛ ɻʘʟʘʨʟװʡ, ɻʝʦʵʢʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥʛʠʡʥ ʎᴇʣʞʠʣʪʠʡʥ 

ʉʫʜʘʣʛʘʘʥʳ ʩʘʣʙʘʨʪ 2020 ʦʥʜ ʥʵʛʪʛʵʥ ʙʦʣʦʚʩʨʫʫʣʘʥ ʙʠʯʩʵʥ ʙᴇʛᴇᴇʜ ʤᴇʥ ʪʘʡʣʘʥ, ʪװװʥʜ 

ʪʫʩʛʘʛʜʩʘʥ ʤʵʜʵʵʣʵʣ, ʜװʛʥʵʣʪ, ʟʫʨʘʛ ʩʵʣʪ ʥʴ ʐʋɸïʠʡʥ ɻʘʟʘʨʟװʡ, ɻʝʦʵʢʦʣʦʛʠʡʥ 

ʭװʨʵʵʣʵʥʛʠʡʥ ᴇʤʯ ʙʦʣʥʦ.  

 

ɹʠʯʚʵʨ 

ɼʘʷʥ ʜʵʣʭʠʡʛ ʭʘʤʘʨʩʘʥ ʵʢʦʣʦʛʠʡʥ ʭʫʚʴʩʘʣ ᴇᴇʨʯʣᴇʣʪ, ʪװװʥʠʡ ʠʣʨʵʭ ʭʵʣʙʵʨ ʛʘʟʘʨ 

ʙװʨ ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ ʛʘʥ, ʭʫʫʨʘʡʰʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʦʣ, ʮᴇʣʞʠʣʪʠʡʥ 

ʘʩʫʫʜʘʣ ʪʠʚ ʜʵʣʭʠʡʥ, ʙװʩ ʥʫʪʛʠʡʥ, ʦʨʦʥ ʥʫʪʛʠʡʥ ʟʵʨʵʛ ʙװʭʠʡ ʣ ʪװʚʰʠʥʜ ʠʣʵʨʯ ʙʘʡʛʘʘ 

ʙʠʣʵʵ. ʅתɹ-ʳʥ ʎᴇʣʞʠʣʪʪʵʡ ʪʵʤʮʵʭ ʢʦʥʚʝʥʮ ʸʩʦʦʨ ñʎᴇʣʞʠʣʪ ʥʴ ʭʫʫʨʘʡ, ʛʘʥʜʫʫ, ʯʠʡʛ 

ʜʫʪʤʘʛ ʛʘʟʘʨ ʥʫʪʘʛʪ ʙʘʡʛʘʣʠʡʥ, ʪʵʨ ʜʫʥʜʘʘ ʫʫʨ ʘʤʴʩʛʘʣʳʥ (ɼʘʰ ɼ., ɾʘʥʯʠʚʜʦʨʞ ʃ., 

1998) ʭʫʚʴʩʘʣ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʙʦʣʦʥ ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʥ ʜʦʨ ʠʣʨʵʭ ʛʘʟʨʳʥ 

ʜʦʨʦʡʪʦʣ ʶʤò (UNCCD, 1994). ʕʥʵ ʪʦʜʦʨʭʦʡʣʦʣʪ ʸʩʦʦʨ ʄʦʥʛʦʣ ʦʨʥʳ ʥʠʡʪ ʥʫʪʘʛ 

ʜʵʚʩʛʵʨʠʡʥ 90 ʛʘʨʫʡ ʭʫʚʴ ʥʴ ʮᴇʣʞʠʣʪᴇʜ ᴇʨʪᴇʤʪʛʠʡ ʙװʩ ʥʫʪʘʛʪ ʭʘʤʨʘʛʜʜʘʛ ʙʘʡʥʘ. ʊʫʩ 

ʪᴇʚʠʡʥ ʩʫʜʣʘʘʯʜʳʥ 2006 ʦʥʜ ʭʠʡʩʵʥ ʄʦʥʛʦʣ ʦʨʥʳ ʮᴇʣʞʠʣʪʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵ, 

ʟʫʨʘʛʣʘʣʳʥ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʥʠʡʪ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ 72 ʭʫʚʴ ʠʭ, ʙʘʛʘ ʭʵʤʞʵʵʛʵʵʨ 

ʮᴇʣʞʠʣʪᴇʜ ᴇʨʪʩᴇʥ, װװʥʵʵʩ 23 ʭʫʚʴ ʥʴ ʩʫʣ, 26 ʭʫʚʴ ʥʴ ʜʫʥʜ, 18 ʭʫʚʴ ʥʴ ʭװʯʪʵʡ, 5 ʭʫʚʴ ʥʴ 

ʥʵʥ ʭװʯʪʵʡ ʟʵʨʵʛʣʵʣʜ ʭʘʤʨʘʛʜʞʵʵ. ʕʥʵʭװ װװʥʵʣʛʵʵʥʠʡ ʘʞʣʳʥ ʛʦʣ ʜװʛʥʵʣʪ ʥʴ ʮᴇʣʞʠʣʪ, 

ʛʘʟʨʳʥ ʜʦʨʦʡʪʦʣ ʭʵʵʨʠʡʥ ʙװʩʵʜ ʙʫʶʫ ʉʠʙʠʨʠʡʥ ʪʘʡʛʘ, ʊᴇʚ ɸʟʠʡʥ ʮᴇʣʠʡʥ ʙװʩʠʡʥ ʟʘʘʛ 

ʙʫʶʫ ʵʢʦʪʦʥ ʙװʩ ʥʫʪʘʛʪ ʠʣװװ ʭװʯʪʵʡ ʙᴇʛᴇᴇʜ ʵʨʯʠʤʪʵʡ ʷʚʘʛʜʘʞ ʙʫʡʛ ʭʘʨʫʫʣʩʘʥ ʶʤ  

(Mandakh N., Dash D., Khaulenbek A, 2007); (ʅʘʮʘʛʜʦʨʞ ʃ., 2008). װתʥʵʵʩ ʛʘʜʥʘ ʈ. 

ʃʦʤʙʦʨʠʥʯʝʥ, ʇ. ʎʦʣʤʦʥ ʥʘʨʳʥ (1987) ʙװʪʵʵʣװװʜʵʜ ʭʫʫʨʘʡ ʛʘʥʜʫʫ ʙװʩ ʥʫʪʛʠʡʥ 150 

ʛʘʨʫʡ ʪᴇʚ ʩʫʫʨʠʥ ʛʘʟʨʫʫʜ ñʮʵʛʵʥ ʮᴇʣʞʠʣʪò-ʥʜ ᴇʨʪᴇʞ ʵʣʩʵʞʩʵʥ ʭʵʤʵʵʥ ʜװʛʥʵʩʵʥ ʙʦʣ 

1998 ʦʥʜ ɼ. ɼʘʰ, ʃ. ɾʘʥʯʠʚʜʦʨʞ ʥʘʨ ʛʦʚʠʡʥ ʙװʩʠʡʥ 10 ʘʡʤʛʠʡʥ 90 ʛʘʨʫʡ ʪᴇʚ ʩʫʫʨʠʥ 

ʛʘʟʨʫʫʜʳʥ ʵʨʛʵʥ ʪʦʡʨʥʳ ʠʭ, ʙʘʛʘ ʭʵʤʞʵʵʛʵʵʨ ʪʘʣʭʘʛʜʘʣʜ ᴇʨʪʩᴇʥ ʭʵʤʵʵʥ װʥʵʣʩʵʥ ʙʘʡʥʘ. 
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ñʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵ ʭʠʡʭ ʤʝʥʝʞʤʝʥʪ 

ʪᴇʣᴇʚʣᴇʛᴇᴇ ʙʦʣʦʚʩʨʫʫʣʘʭò ʛʵʨʵʵʪ ʘʞʣʳʥ ʪʘʡʣʘʥʛ ᴇʤʥᴇʭ ʩʫʜʘʣʛʘʘʥʳ ʭʵʵʨʠʡʥ 

ʮʫʛʣʫʫʣʩʘʥ ʤʘʪʝʨʠʘʣ ʙʦʣʦʥ 2019 ʦʥʜ ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵʥʜ ʪʫʣʛʫʫʨʣʘʥ 

ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʭᴇʨʩ, ʫʨʛʘʤʘʣ, ʫʩ ʙʦʣʦʥ ʵʢʦʩʠʩʪʝʤʠʡʥ ʠʞ ʙװʨʜʣװװʜʠʡʥ ʘʰʠʛʣʘʣʪ, 

ʭʘʤʛʘʘʣʘʣʪʳʥ ʪʘʣʘʘʨʭ ʛʘʟʨʳʥ ʟʫʨʛʠʡʥ ʪʦʜʨʫʫʣʘʣʪ ʭʠʡʭ, ʭᴇʨʩ, ʫʨʛʘʤʣʳʥ ʜʵʵʞ 

ʮʫʛʣʫʫʣʘʭ ʟʦʨʠʣʛʦʦʨ 2020 ʦʥʜ ʩʫʜʣʘʘʯʜʳʥ 2 ʙʘʛ ʭʵʵʨʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ ʷʚʫʫʣʞ, 

ʮʫʛʣʫʫʣʩʘʥ ʜʵʵʞ ʤʘʪʝʨʠʘʣ, ʣʘʙʦʨʘʪʦʨʠʡʥ ʜװʥ ʰʠʥʞʠʣʛʵʵʛ װʥʜʵʩʣʵʥ ʙʦʣʦʚʩʨʫʫʣʘʥ 

ʛʘʨʛʘʩʘʥ ʙʦʣʥʦ.  

 

ʊװʣʭװװʨ װʛ: ñʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʦʣò, ñʜʦʨʦʡʪʩʦʥ ʛʘʟʨʳʛ ʥᴇʭᴇʥ ʩʵʨʛʵʵʭò, 

ñʮᴇʣʞʠʣʪʠʡʥ ʟʫʨʘʛò, ñʵʣʩʥʠʡ ʥװװʣʪ, ʭᴇʜᴇʣʛᴇᴇʥò, ñʫʨʛʘʤʣʘʥ ʥᴇʤʨᴇʛò, 
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ʆʈʐʀʃ 

ʎᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ װʡʣ ʷʚʮ ʥʴ ʜʵʣʭʠʡʥ ʥʠʡʪʠʡʥ ʭʵʤʞʵʵʥʜ ʘʥʭʘʘʨʘʣ 

ʭʘʥʜʫʫʣʞ ʙʘʡʛʘʘ ʙʘʡʛʘʣʠʡʥ ʛʘʤʰʠʛʪ װʟʵʛʜʣʠʡʥ ʭʵʤʞʵʵʥʜ ʭװʨʩʵʥ, ʦʜʦʦʛʠʡʥ ʙʘʡʜʣʘʘʨ 

100 ʛʘʨʫʡ ʦʨʦʥ ᴇʨʪᴇᴇʜ ʙʘʡʛʘʘ ʵʢʦʩʠʩʪʝʤʠʡʥ ʙװʨʵʣʜʵʭװװʥ ʭʵʩʛװװʜʠʡʥ ʭװʨʵʵʥʜ 

ʰʠʡʜʚʵʨʣʵʭװʡʮ ʘʩʫʫʜʘʣ ʙʦʣʦʦʜ ʙʘʡʛʘʘ ʙʠʣʵʵ. ʎᴇʣʞʠʣʪʠʡʥ װʡʣ ʷʚʮ ʥʴ ʙʘʡʛʘʣʴ, ʥʠʡʛʵʤ, 

ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʘʚʩʘʨʩʘʥ ʥᴇʣᴇᴇʥʜ ʷʚʘʛʜʘʭ ʵʢʦʣʦʛʠʡʥ ʩᴇʨᴇʛ װʡʣ ʷʚʮ ʙᴇʛᴇᴇʜ ʫʫʨ 

ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪ, ʘʛʘʘʨʳʥ ʙʦʭʠʨʜʦʣʪ, ʙʠʦʣʦʛʠʡʥ ʪᴇʨᴇʣ ʟװʡʣʠʡʥ ʭʦʤʩʜʦʣ ʟʵʨʵʛ 

ʘʩʫʫʜʣʫʫʜʪʘʡ ʵʥʵ ʪʵʥʮװװ ʭʵʤʞʵʵʥʜ ʪʘʚʠʛʜʘʭ ʙʦʣʩʦʥ ʥʴ ʜʘʨʘʘʭ ʭʵʜ ʭʵʜʵʥ ʰʘʣʪʛʘʘʥʪʘʡ. 

 :ʥʜװת

1) ʎᴇʣʞʠʣʪʠʡʥ װʡʣ ʷʚʮ ʥʴ ʙʘʡʛʘʣʴ, ʥʠʡʛʵʤ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʙװʭʠʡ ʣ ʙװʨʵʣʜʵʭװװʥ 

ʭʵʩʵʛ ʙʦʣʦʥ ʷʣʘʥʛʫʷʘ, ʭᴇʨʩ, ʫʩ, ʫʨʛʘʤʣʳʥ ʥᴇʤʨᴇʛʪ ʭװʯʪʵʡ ʥᴇʣᴇᴇʣᴇʣ װʟװװʣʜʵʛ;  

2) ʎᴇʣʞʠʣʪʠʡʥ װʡʣ ʷʚʮ ʘʞ װʡʣʜʚʵʨʠʡʥ ʙװʪʵʵʤʞʠʪ ʯʘʥʘʨʪ ʥᴇʣᴇᴇʣʞ, ʪʫʭʘʡʥ ʫʣʩ 

ʦʨʦʥʜ ʟʦʥʭʠʣʦʛʯ, ʥʵʥ ʷʣʘʥʛʫʷʘ ʤʘʣ ʘʞ ʘʭʫʡ, ʛʘʟʘʨ ʪʘʨʠʘʣʘʥʛʠʡʥ ʯʠʛʣʵʣ 

ʜʘʚʘʤʛʘʡʣʩʘʥ ʥʫʪʛʫʫʜʘʜ ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʣʪʠʡʥ ʪᴇʚʰʥʠʡʛ ʙʫʫʨʫʫʣʘʭ 

ʭʘʥʜʣʘʛʘʪʘʡ ʙʦʣʩʦʥ;  

3) ʎᴇʣʞʠʣʪ ʥʴ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʝʨᴇʥʭʠʡ ʥᴇʣᴇᴇʥ ʜʦʨ ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮ ʪʵʨ 

ʜʫʥʜʘʘ ʫʨʛʘʤʘʣ, ʘʥ ʘʤʴʪʥʳ ʪᴇʨᴇʣ ʟװʡʣ ʙʫʫʨʘʭ, ʪʦʦ ʪʦʣʛʦʡ ʮᴇᴇʨᴇʭ װʡʣ ʷʚʮʳʛ 

ʭʫʨʜʘʩʛʘʭ ʥᴇʣᴇᴇʪʵʡ ʙʘʡʜʘʛ.  

ʄʦʥʛʦʣ ʦʨʥʳ ʭʫʚʴʜ ʮᴇʣʞʠʣʪᴇʜ ᴇʨʪᴇʤʪʛʠʡ ʙװʩ ʥʫʪʘʛ ʙʫʶʫ ʭʫʫʨʘʡ, ʛʘʥʜʫʫ, 

ʛʘʥʜʫʫʚʪʘʨ, ʯʠʡʛ ʜʫʪʤʘʛ ʙװʩ ʥʫʪʘʛ ʥʠʡʪ ʥʫʪʛʠʡʥ 90 ʭʫʚʠʡʛ ʵʟʣʵʥ ʪʘʨʭʩʘʥ (ɼʘʰ ɼ., 

ʄʘʥʜʘʭ ʅ, 2006), ʛʘʟʘʨʟװʡʥ ʙʘʡʨʣʘʣʳʥ ʭʫʚʴʜ ʉʠʙʠʨʠʡʥ ʦʡ, ʊᴇʚ ɸʟʠʡʥ ʮᴇʣʠʡʥ 

ʰʠʣʞʠʣʪʠʡʥ ʙװʩʵʜ ʙʘʡʨʰʩʘʥ ʙʘʡʜʘʣ ʟʵʨʵʛ ʥʴ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʝʨᴇʥʭʠʡ ᴇᴇʨʯʣᴇʣʪ, 

ʥʠʡʛʤʠʡʥ ʭᴇʛʞʣʠʡʥ ʰʠʥʵ ʙʦʜʣʦʛʦ, ʛʘʟʘʨ ʙʦʣʦʥ ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮ ʘʰʠʛʣʘʣʪʘʜ ʛʘʨʘʭ 

ᴇᴇʨʯʣᴇʣʪװװʜʵʜ ʵʤʟʵʛ ʙʦʣʦʭʳʛ ʠʣʪʛʵʥʵ. ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʄʦʥʛʦʣ ʦʨʥʳ ʭʵʤʞʵʵʥʜ 

ʘʞʠʛʣʘʛʜʩʘʥ ʜʫʣʘʘʨʣʳʥ װʡʣ ʷʚʮ, ʙʵʣʯʵʵʨʠʡʥ ʤʘʣ ʘʞ ʘʭʫʡʜ ʛʘʨʩʘʥ ʪʦʦʥ ᴇᴇʨʯʣᴇʣʪ, ʫʫʣ 

ʫʫʨʭʘʡʥ ʟʘʤʙʘʨʘʘʛװʡ װʡʣ ʘʞʠʣʣʘʛʘʘ ʟʵʨʵʛ ʥʴ ʮᴇʣʞʠʣʪʠʡʥ װʡʣ ʷʚʮʳʛ ʫʣʘʤ ʙװʨ 

ʭʫʨʜʘʩʛʘʭ ʭװʯʠʥ ʙʦʣʩʦʥ ʶʤ. ʕʥʵ ʥʴ ʮᴇʣʞʠʣʪʠʡʥ ʘʩʫʫʜʣʳʛ ʪᴇʨ, ʟʘʩʛʠʡʥ ʪᴇʚʰʠʥʜ 

ʪʫʭʘʡʣʙʘʣ, ʫʣʩ ʪᴇʨʠʡʥ, ʥʠʡʛʤʠʡʥ, ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʙʘʡʛʫʫʣʣʘʛʫʫʜʳʥ ʭװʨʵʵʥʜ 

ʭʫʨʜʘʮʪʘʡ, װʨ ʜװʥʪʵʡ, ʜʦʨʚʠʪʦʡ װʡʣ ʘʞʠʣʣʘʛʘʘʛ ʷʚʫʫʣʘʭʳʛ ʩʘʥʫʫʣʞ ʙʫʡʥ ʠʣʵʨʭʠʡʣʵʣ 

ʙʦʣʞ ʙʘʡʛʘʘ ʶʤ (UNCOD, 1977) (UNCCD, 1994). ʀʡʤʵʵʩ ʙʘʡʛʘʣʴ, ʥʠʡʛʵʤ, ʵʜʠʡʥ 

ʟʘʩʛʠʡʥ ʭʘʚʩʘʨʩʘʥ ʥᴇʣᴇᴇʥ ʜʦʨ ʷʚʘʛʜʘʭ ʮᴇʣʞʠʣʪʠʡʥ װʡʣ ʷʚʮ, ʪװװʥʠʡ װʨ ʜʘʛʘʚʨʳʛ 

ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ װװʜʥʵʵʩ װʥʵʣʵʭ ʥʴ װʥʜʵʩʥʠʡ, ʙװʩ ʥʫʪʛʠʡʥ, ʦʣʦʥ ʫʣʩʳʥ ʪᴇʚʰʠʥʜ 

ʘʥʭʘʘʨʘʣ ʪʘʪʩʘʥ ʘʩʫʫʜʘʣ ʭʵʚʵʵʨ ʙʘʡʥʘ.   

2006 ʦʥʜ ʷʚʫʫʣʩʘʥ ʮᴇʣʞʠʣʪʠʡʥ ʥʵʛʜʩʵʥ װʥʵʣʛʵʵ, ʟʫʨʘʛʣʘʣʳʥ ʘʞʣʳʥ װʨ ʜװʥʛʵʵʩ 

ʭʘʨʘʭʘʜ ʄʦʥʛʦʣ ʦʨʥʳ ʥʠʡʪ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ 72.0 ʭʫʚʴ ʠʭ, ʙʘʛʘ ʭʵʤʞʵʵʛʵʵʨ ʮᴇʣʞʠʣʪᴇʜ 

ᴇʨʪʩᴇʥ ʙᴇʛᴇᴇʜ װװʥʵʵʩ 23.0 ʭʫʚʴ ʥʴ ʩʫʣ, 26.0 ʭʫʚʴ ʥʴ ʜʫʥʜ, 18.0 ʭʫʚʴ ʥʴ ʭװʯʪʵʡ, 5.0 ʭʫʚʴ 

ʥʴ ʥʵʥ ʭװʯʪʵʡ ʟʵʨʵʛʣʵʣʜ ʭʘʤʨʘʛʜʞʵʵ (Mandakh N., Dash D., Khaulenbek A, 2007). ʍʘʨʠʥ 

2010 ʦʥʜ ʜʘʚʪʘʥ ʩʫʜʘʣʛʘʘ ʭʠʡʩʵʥ ʮᴇʣʞʠʣʪʠʡʥ ʥʵʛʜʩʵʥ װʥʵʣʛʵʵ, ʟʫʨʘʛʣʘʣʘʘʨ ʭʘʨʘʭʘʜ 

ʥʠʡʪ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ 77,8 ʭʫʚʴ ʙʦʣʞ ʥʵʤʵʛʜʩʵʥ ʙʘʡʥʘ (ʄʘʥʜʘʭ ʅ., 2013)  ʍʘʨʠʥ 

ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ װʡʣ ʷʚʮ ʥʴ ʛʦʚʴ, ʮᴇʣ, ʭʘʥʛʘʡʥ ʙװʩʠʡʛ ʟʘʘʛʣʘʥ ʦʨʰʠʭ 

ʵʢʦʪʦʥ ʙװʩ ʙʦʣʦʭ ʭʵʵʨʠʡʥ ʙװʩʵʥʜ ʠʣװװʪʵʡ ʷʚʘʛʜʘʞ, ʵʥʜ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʮᴇʣʞʠʣʪ 

ʠʣʨʵʣʵʵ ʥʵʛʵʥʪ ʦʣʩʦʥ ʙʘʡʥʘ (ʅʘʮʘʛʜʦʨʞ ʃ., 2008). ʀʡʤʵʵʩ ʦʨʦʥ ʥʫʪʛʠʡʥ ʪᴇʚʰʠʥʜ 

ʮᴇʣʞʠʣʪʠʡʛ װʥʵʣʵʭ, ʪʵʨ ʜʫʥʜʘʘ ʜʦʨʦʡʪʣʳʥ ʷʤʘʨ ʭʵʣʙʵʨװװʜ ʠʣʵʨʩʵʥ, ʪʵʜʛʵʵʨʠʡʥ 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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ʟʵʨʵʛʣʵʣʠʡʛ װʥʵʥ ʙʦʜʠʪʦʡ ʤʵʜʵʵʣʵʭ ʥʴ ʛʘʟʨʳʛ ʟװʡ ʟʦʭʠʩʪʦʡ ʘʰʠʛʣʘʭ ʮʦʛʮ ʘʨʛʘ ʭʵʤʞʵʵʛ 

ʪᴇʣᴇʚʣᴇʭᴇʜ ʪʫʩ ʜᴇʭᴇʤ ʙʦʣʥʦ. 

ʉʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʟʦʨʠʣʛʦ, ʟʦʨʠʣʪ 

ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵʥʜ ʭʵʤʞʵʵʥʠʡ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ 

ʜʦʨʦʡʪʣʳʥ ᴇʥᴇᴇʛʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ װʥʵʣʵʭ, ʪװװʥʜ ʥᴇʣᴇᴇʣᴇʛʯ ʭװʯʠʥ ʟװʡʣʩʠʡʛ 

ʪʦʜʦʨʭʦʡʣʦʭ, ᴇʥᴇᴇʛʠʡʥ ʛʘʟʘʨ ʘʰʠʛʣʘʣʪʳʥ ʪʦʛʪʦʣʮʦʦʥʜ ʙʘʡʛʘʣʴʜ ʵʵʣʪʵʡ ʪʝʭʥʦʣʦʛʠ, ʘʨʛʘ 

ʙʘʨʠʣʳʛ װʥʵʣʩʥʠʡ װʥʜʩʵʥ ʜʵʵʨ ʮᴇʣʞʠʣʪʠʡʛ ʙʫʫʨʫʫʣʘʭ ʘʨʛʘ ʭʵʤʞʵʵ, ʛʘʟʨʳʥ ʪʦʛʪʚʦʨʪʦʡ 

ʤʝʥʝʞʤʝʥʪʠʡʛ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʦʥʦʣ, ʘʨʛʘʟװʡʜ ʪʫʣʛʫʫʨʣʘʥ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʦʨʰʠʥʦ. 

ʕʥʵʭװװ ʟʦʨʠʣʛʦʜ ʭװʨʵʭʜʵʵ ʜʘʨʘʘʭ ʟʦʨʠʣʪʫʫʜʳʛ ʜʵʚʰװװʣʵʥ ʘʞʠʣʣʘʚ. װתʥʜ: 

¶ ʉʫʤʜʳʥ ʙʘʡʛʘʣʴ, ʥʠʡʛʵʤ, ʵʜʠʡʥ ʟʘʩʘʛ, ʛʘʟʘʨ ʘʰʠʛʣʘʣʪʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ ʩʫʜʣʘʥ 

ʪʦʛʪʦʦʭ;  

¶ ʉʫʤʜʳʥ ʫʫʨ ʘʤʴʩʛʘʣ, ʭᴇʨʩ,ʫʨʛʘʤʘʣ, ʫʩʥʳ ʥᴇᴇʮʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʘʣ, ʪװװʥʜ ʛʘʨʩʘʥ 

ᴇᴇʨʯʣᴇʣʪʠʡʛ װʥʵʣʵʭ; 

¶ ʉʫʤʜʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʠʣʵʨʩʵʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʭʵʣʙʵʨ, ʪʵʜʛʵʵʨʠʡʥ 

ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ װʥʵʣʞ ʟʫʨʘʛʣʘʭ; 

¶ ʎᴇʣʞʠʣʪʠʡʛ ʙʫʫʨʫʫʣʘʭ ʘʨʛʘ ʭʵʤʞʵʵ, ʛʘʟʨʳʥ ʪʦʛʪʚʦʨʪʦʡ ʤʝʥʝʞʤʝʥʪʠʡʥ ʩʘʥʘʣ 

ʟᴇʚʣᴇʤʞʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭ ʟʵʨʵʛ ʙʦʣʥʦ.   

ʉʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʥʠʡʛʵʤ, ʵʜʠʡʥ ʟʘʩʘʛ, ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʘʯ ʭʦʣʙʦʛʜʦʣ  

ɹװʩ ʥʫʪʛʠʡʥ ʙʘʡʛʘʣʴ ʦʨʯʠʥ ʜʦʨʦʡʪʦʞ, ʮᴇʣʞʠʣʪ װװʩʵʞ ʙʫʡ ʙʘʡʛʘʣʠʡʥ ʙʦʣʦʥ ʭװʥʠʡ 

ʭװʯʠʥ ʟװʡʣʠʡʥ ʥᴇʣᴇᴇʣʣʠʡʛ ʥʘʨʠʡʚʯʣʘʥ ʪʦʜʦʨʭʦʡʣʦʭ, ʵʜʛʵʵʨʠʡʛ ʵʢʦʩʠʩʪʝʤʠʡʥ ʠʞ 

ʙװʨʜʣװװʜʠʡʥ ʭװʨʵʵʥʜ ʷʚʫʫʣʘʭʳʛ ʵʨʤʵʣʟʵʭ, ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʛ ʙʫʫʨʫʫʣʘʭ 

ʭʠʡʛʵʵʜ ʵʢʦʩʠʩʪʝʤʠʡʥ ʜʦʨʦʡʪʩʦʥ ʠʞ ʙװʨʜʣװװʜʠʡʛ ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ ʜʵʚʰʠʣʪ 

ʪʝʭʥʦʣʦʛʠʫʜʳʛ ʥʵʚʪʨװװʣʵʭ װʥʜʵʩʣʵʣ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʘʯ ʭʦʣʙʦʛʜʦʣ ʥʴ ʦʨʰʠʞ ʙʘʡʛʘʘ 

ʶʤ.  

ʀʡʥʭװװ ʪʫʭʘʡʥ ʙװʩ ʥʫʪʛʠʡʥ ʦʥʮʣʦʛʪ ʪʦʭʠʨʩʦʥ, ʮᴇʣʞʠʣʪᴇᴇʩ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ, 

ʪװװʥʪʵʡ ʪʵʤʮʵʭ ʘʨʛʘ ʪʝʭʥʦʣʦʛʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭ ʥʴ ʫʣʩ ʦʨʥʳ ʪʦʛʪʚʦʨʪʦʡ ʭᴇʛʞʣʠʡʛ 

ʭʘʥʛʘʭ, ʭװʥ ʘʤ ʦʨʰʠʥ ʩʫʫʭ ʵʢʦʣʦʛʠʡʥ ʵʨװװʣ ʦʨʯʥʳʛ ʙʠʡ ʙʦʣʛʦʭ ʥᴇʭʮᴇʣʠʡʛ ʙװʨʜװװʣʵʭ 

ʥʠʡʛʵʤ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʭʵʤʵʵʥ װʟʵʞ ʙʘʡʥʘ. ʎᴇʣʞʠʣʪ װװʩʵʭ ʰʘʣʪʛʘʘʥ, 

 ʥʜʵʩʣʵʣʪʵʡ ʙʦʣʦʚʩʨʫʫʣʘʭ ʥʴ ʮʘʘʰʠʜװ ʨ ʥᴇʣᴇᴇ, ʪʵʤʮʵʭ ʘʨʛʘ ʭʵʤʞʵʵʛ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳװ

ʠʞʠʣ ʪᴇʩᴇᴇʪʵʡ ʙװʩ ʥʫʪʛʫʫʜʘʜ ʟʘʛʚʘʨ ʙʦʣʛʦʥ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʠʡʛ ʙװʨʜװװʣʵʭ ʶʤ.  

ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʛʘʟʘʨ ʥʫʪʘʛ 

ʉʵʣʵʥʛʵ ʘʡʤʘʛ 1931 ʦʥʜ "ɻʘʟʘʨ ʪʘʨʠʘʣʘʥʛʠʡʥ ʘʡʤʘʛ" ʥʵʨʪʵʡʛʵʵʨ 

ʙʘʡʛʫʫʣʘʛʜʘʞ, 1934 ʦʥʜ ʘʨʜ ʪװʤʥʠʡ ʭװʩʵʣʪʵʵʨ 1934 ʦʥʜ ʙʘʡʛʫʫʣʘʛʜʞʵʵ. ʉʵʣʵʥʛʵ 

ʘʡʤʘʛ ʥʴ 17 ʩʫʤ, 57 ʙʘʛ, 6 ʪʦʩʛʦʥ, ʘʡʤʛʠʡʥ ʥʠʡʪ ʥʫʪʘʛ ʜʵʚʩʛʵʨ ʥʴ 42.2 ʤʷʥʛʘʥ 

ʜᴇʨʚᴇʣʞʠʥ ʢʤ ʥʫʪʘʛ ʜʵʚʩʛʵʨ ʵʟʣʵʥ ʦʨʰʜʦʛ. ɻʘʟʘʨ ʪʘʨʠʘʣʘʥ ʛʦʣʣʦʥ ʭᴇʛʞװװʣʩʵʥ 

ʘʡʤʘʛ ʙᴇʛᴇᴇʜ ʫʣʩʳʥ װʨ ʪʘʨʠʘʥʳ 45 ʦʨʯʠʤ ʭʫʚʠʡʛ װʡʣʜʚʵʨʣʵʜʵʛ, 1270,0 ʤʷʥʛʘ ʛʘʨʫʡ 

ʤʷʥʛʘʥ ʤʘʣʪʘʡ. 

ʉʵʣʵʥʛʵ ʘʡʤʘʛ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʭʦʡʜ ʭʵʩʵʛʪ ʆʨʭʦʥ ʉʵʣʵʥʛʠʡʥ ʩʘʚʳʥ ʜʫʥʜ 

ʟʵʨʛʠʡʥ ʫʫʣʩ ʙװʭʠʡ ʥʫʪʛʠʡʛ ʵʟʣʵʥ ʦʨʰʠʥʦ. ɸʡʤʛʠʡʥ ʥʫʪʛʠʡʥ ʙʘʨʫʫʥ ʭʦʡʜ ʭʵʩʛʵʵʨ 

ʖʨʠʡʥ ʭʫʨʜʘʩ, ᴇʤʥᴇʜ ʭʵʩʛʵʵʨ ʥʴ ʛʝʨʮʠʥʠʡ ʙʦʨʞʠʥ, ʟװװʥ ʭʵʩʵʛʪ ʥʴ ʛװʥʠʡ ʙʦʨʞʠʥ 

ʪʘʨʭʞʵʵ. ɸʡʤʛʠʡʥ ʥʫʪʘʛʪ ʥװװʨʩ (ʋʣʘʘʥʪʦʣʛʦʡ, ʐʘʨʳʥ ʛʦʣ), ʪᴇʤᴇʨ (ʊᴇʤᴇʨʪʵʡ, 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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ʊᴇʤᴇʨʪʦʣʛʦʡ), ʘʣʪ (ʅʦʸʜ, ʀʭ ɸʣʪʘʪ, ɹʫʛʘʥʪ, ɹʦʨʦʦ, ɿʘʘʤʘʨ, ʅʦʸʥ ʫʫʣ, ʊʦʣʛʦʡʪ) 

ʙʦʣʦʥ ʙʘʨʠʣʛʳʥ ʤʘʪʝʨʠʘʣʳʥ ʙʘʷʣʘʛ ʙʠʡ. ʉʵʣʵʥʛʵ, ʆʨʭʦʥ, ʍʘʨʘʘ, ɽʨᴇᴇ ʟʵʨʵʛ ʤʘʥʘʡ 

ʦʨʥʳ ʪʦʤ ʛʦʣ ʤᴇʨʜ ʫʨʩʘʥʘ. ʅʫʪʛʠʡʥ ʠʭʵʥʭ ʭʵʩʵʛʪ ʫʫʣʳʥ ʭʘʨ ʰʦʨʦʦʥ ʭᴇʨʩ, ʛʦʣ 

ʤᴇʨʥװװʜʠʡʥ ʭᴇʥʜʠʡʥ ʭʘʛʰʘʘ ʭʫʨʜʘʩ ʙװʭʠʡ ʭᴇʨʩ ʪʘʨʭʞʵʵ. ʄᴇʥ ʄʘʥʜʘʣ ʩʫʤʘʥʜ 

ʄʦʥʛʦʣ ʦʨʦʥʜ ʫʨʛʘʜʘʛ ʵʤʠʡʥ ʫʨʛʘʤʣʳʥ 80% ʥʴ ʫʨʛʘʜʘʛ ʙʘʡʥʘ. ɹʠʜ ʛʵʨʵʵʪ ʘʞʣʳʛ 

ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵʥʜ ʭʠʡʤʵʣ ʜʘʛʫʫʣ, ᴇʤʥᴇʭ ʩʫʜʣʘʘʯʜʳʥ 

ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥ, ʤᴇʥ ʘʡʤʛʠʡʥ ɹʆɸɾɻ, ʋʩ, ʎʘʛ ʫʫʨ, ʦʨʯʥʳ ʰʠʥʞʠʣʛʵʵʥʠʡ 

ʭװʨʵʵʣʵʥʛʵʵʩ ʤʵʜʵʵ, ʤʘʪʝʨʠʘʣʳʛ ʘʚʯ ʘʰʠʛʣʘʭʳʥ ʟʵʨʵʛʮʵʵ  2 ʫʜʘʘʛʠʡʥ ʤʘʨʰʨʫʪʳʥ 

ʩʫʜʘʣʛʘʘ ʷʚʫʫʣʞ, ʭᴇʨʩ, ʫʨʛʘʤʣʳʥ ʜʵʵʞ ʘʚʯ ʣʘʙʦʨʘʪʦʨʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʜ 

ʪʫʣʛʫʫʨʣʘʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ ʙʦʣʥʦ (1-ʨ ʟʫʨʘʛ).  

 

 
1 ʜϮʛʵʵʨ ʟʫʨʘʛ. ɸʡʤʛʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭϮʨʵʵʥʜ ʮϺʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ 

ʩʫʜʘʣʛʘʘ ʷʚʫʫʣʩʘʥ 2 ʙʘʛʠʡʥ ʤʘʨʰʨʫʪ 
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ʅʕɻɼתɻʕʕʈ ɹתʃʕɻ. ʉʋɼʃɸɻɼʉɸʅ ɹɸʁɼɸʃ, ʉʋɼɸʃɻɸɸʅʓ ɸʈɻɸɿתʁ 

1.1. ʉʫʜʣʘʛʜʩʘʥ ʙʘʡʜʘʣ 
ʎᴇʣʞʠʣʪ ʭʵʤʵʵʭ ʦʡʣʛʦʣʪʳʛ ʘʥʭ ʛʘʨʛʘʞ ʠʨʩʥʵʵʩ ʭʦʡʰ ʎᴇʣʞʠʣʪʠʡʥ װʡʣ ʷʚʮʳʛ 

ɻ.ɼʨʝʛʥʝ, ɹ.ɻ.ʈʦʟʘʥʦʚ, ɹ.ɺ.ɺʠʥʦʛʨʘʜʦʚ, ʀ.ʉ.ɿʦʥʥ, ʅ.ʉ.ʆʨʣʦʚʩʢʠʡ, ʅ.ɻ.ʍʘʨʠʥ, 

ɸ.ɻ.ɹʘʙʘʝʚ, ɸ.ʂʝʡʪʩ ʟʵʨʵʛ ʦʣʦʥ ʵʨʜʵʤʪʵʜ ʩʫʜʘʣʞ ʮᴇʣʞʠʣʪʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʦʥʦʣ 

ʘʨʛʘʟװʡʥ װʥʜʩʠʡʛ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʙʘʡʥʘ. ʍ.ɽ.ɼʨʝʛʥʝ ʮᴇʣʞʠʣʪʠʡʛ װʥʵʣʵʭ ʰʘʣʛʫʫʨ 

ʙʦʣʦʚʩʨʫʫʣʞ ʫʨʛʘʤʘʣ ʥᴇʤʨᴇʛʠʡʥ ᴇᴇʨʯʣᴇʣʪ, ʫʩʥʳ ʵʣʵʛʜʵʣ, ʭᴇʨʩʥʠʡ ʜʘʚʩʞʠʣʪ, ʫʨʛʘʤʣʳʥ 

ʫʨʛʘʮ ʛʵʩʵʥ װʟװװʣʵʣʪʵʵʨ ʮᴇʣʞʠʣʪʠʡʥ ʩʫʣ, ʜʫʥʜ ʟʵʨʵʛ, ʭװʯʪʵʡ, ʤʘʰ ʭװʯʪʵʡ ʛʵʩʵʥ 4 ʟʵʨʵʛ 

ʷʣʛʘʞ ʟʫʨʘʛʣʘʩʘʥ ʙʘʡʥʘ. ɹʦʣʛʘʨʳʥ ʵʨʜʵʤʪʵʥ ʊ.ɻ.ɹʦʷʜʞʠʝʚ (1982) ʮᴇʣʞʠʣʪʠʡʛ 

ʫʨʛʘʤʣʳʥ ʥᴇʤʨᴇʛʠʡʥ ʘʣʜʨʘʣ, ʫʩʥʳ ʠʜʵʛʜʵʣ, ʩʘʣʭʠʥʳ ʵʣʵʛʜʵʣ, ʭᴇʨʩʥʠʡ ʜʘʚʩʞʠʣʪ, ʰʠʤ 

ʙʦʜʠʩʳʥ ʘʛʫʫʣʛʘ ʙʘʛʘʩʘʭ, ʭᴇʨʩ ʥʷʛʪʘʨʰʠʭ, ʭᴇʨʩᴇʥʜ ʫʨʛʘʤʘʣ, ʘʤʴʪʘʥʜ ʭʦʨʪʦʡ ʙʦʜʠʩ 

ʭʫʨʘʣʜʘʭ ʟʵʨʵʛ 7 װʟװװʣʵʣʪʵʵʨ  װʥʵʣʵʭ ʘʨʛʘʯʣʘʣ ʙʦʣʦʚʩʨʫʫʣʞʵʵ. ʊʫʨʢʤʝʥ ʫʣʩʳʥ ʎᴇʣ 

ʩʫʜʣʘʣʳʥ ʭװʨʵʵʣʵʥ (ʭʫʫʯʠʥ ʥʵʨʵʵʨ) ʮᴇʣʞʠʣʪʠʡʥ װʡʣ ʷʚʮʳʛ ʩʫʜʣʘʭ, װʥʵʣʵʭ, ʟʫʨʘʛʣʘʭʘʜ 

ʪװװʥʠʡ װʡʣ ʷʚʮʳʛ ʠʜʵʚʭʞװװʣʞ  ʙʫʡ ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʯʠʛʣʵʣʠʡʛ ʛʦʣ װʟװװʣʵʣʪ 

ʙʦʣʛʦʥ ʘʚʩʥ rʟʵʨʵʛʮʵʵ ʫʨʛʘʤʣʳʥ  ʙװʨʭʵʚʯʠʡʥ ʘʣʜʨʘʣ, ʫʩ, ʩʘʣʭʠʥʳ ʵʣʵʛʜʵʣ, ʵʚʜʨʵʣ, 

ʭᴇʨʩʥʠʡ ʜʘʚʩʞʠʣʪ, ʙʘʡʛʘʣʴʜ װʟװװʣʞ ʙʫʡ  ʭװʥ, ʤʘʣʳʥ  ʥᴇʣᴇᴇ ʟʵʨʵʛ  ʪʦʦʮʩʦʥ ʙʘʡʥʘ. 

ʄʘʥʘʡ ʵʨʜʵʤʪʵʜ ʮᴇʣʞʠʣʪʠʡʥ װʡʣ ʷʚʮʳʛ ʦʣʦʥ ʯʠʛʣʵʣ, ʭʘʥʜʣʘʛʘʘʨ ʩʫʜʘʣʞ ʙʘʡʛʘʘ 

ʶʤ. ʊʫʭʘʡʣʙʘʣ, ʮᴇʣʞʠʣʪʠʡʛ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪʪʵʡ ʭʦʣʙʦʥ ʈ.ʄʠʞʠʜʜʦʨʞ, 

ʃ.ʅʘʮʘʛʜʦʨʞ, ɸ.ʅʘʤʭʘʡ, ʉ.ʉʘʥʛʠʜʘʥʩʨʘʥʞʘʚ, ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵʛ ʘʰʠʛʣʘʥ 

 ʨʵʥ, ʄ.ɹʘʷʩʛʘʣʘʥ, ʙʵʣʯʵʵʨ ʫʩʞʫʫʣʘʣʪ, ʫʩʘʥ ʭʘʥʛʘʤʞװʥʵʣʛʵʵ ᴇʛᴇʭ ʯʠʛʣʵʣʵʵʨ ʎ.ɸʜʴʷʘʩװ

ʪʘʣʘʘʩ ʥʴ ʃ.ɾʘʥʯʠʚʜʦʨʞ, ɻ.ʎʵʨʵʥʞʘʚ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʦʣ, ʭᴇʨʩʥʠʡ ʵʣʵʛʜʵʣ ʵʚʜʨʵʣ ʪʘʣʘʘʩ 

ʥʴ ɻ.ʇװʨʵʚʮʵʨʵʥ, ɼ.ɸʚʘʘʜʦʨʞ, ʗ.ɹʘʘʩʘʥʜʦʨʞ, ʮᴇʣʞʠʣʪʠʡʛ ʩʘʘʨʫʫʣʘʭ, ʦʡʞʫʫʣʘʭ 

ʯʠʛʣʵʣʵʵʨ ʏ.ɹʘʟʘʨʩʘʜ, ʍ.ɾʘʣʙʘʘ, ɸ.ʍʘʫʣʝʥʙʝʢ, ʵʣʩʥʠʡ ʥװװʣʪ ʭᴇʜᴇʣʛᴇᴇʥ, ʵʣʩʞʠʣʪʠʡʥ 

ʪʘʣʘʘʨ ʈ. ʃʦʤʙʦʨʠʥʯʝʥ, ʇ.ʎʦʣʤʦʥ, ɼ.ʕʥʭʪʘʡʚʘʥ, ʊ.ɹʘʘʩʘʥ, ʅ.ʄʘʥʜʘʭ, ʮᴇʣʞʠʣʪʠʡʛ 

ʟʫʨʘʛʣʘʭ, ʦʥʦʰʣʦʭ ʯʠʛʣʵʣʵʵʨ ɼ.ɼʘʰ, ʅ.ʉʘʨʘʥʪʫʷʘ, ʥʠʡʛʵʤ ʵʜʠʡʥ ʟʘʩʘʛʪʘʡ ʭʦʣʙʦʥ 

ɼ.ɹʘʟʘʨʛװʨ, ʉ.ʐʠʡʨʵʚ-ɸʜʴʷʘ, ʎ.ʎʵʨʵʥʙʘʣʞʠʨ ʥʘʨ ʩʫʜʘʣʛʘʘ ʷʚʫʫʣʞ ʦʣʦʥ ʪʦʦʥʳ ʙװʪʵʵʣ 

ʪʫʫʨʚʠʩʘʥ ʙʘʡʥʘ.  

ʄʘʥʘʡ ʦʨʥʳ ʭʫʚʴʜ ʮᴇʣʞʠʣʪ ʥʴ ʙʘʡʛʘʣʠʡʥ ʛʘʤʰʠʛʪ װʟʵʛʜʵʣ ʙᴇʛᴇᴇʜ ʟʘʨʠʤ 

ʤʵʜʵʵʣʣʵʵʨ ʄʦʥʛʦʣ ʦʨʥʳ ʙʵʣʯʵʵʨʠʡʥ 70 ʦʨʯʠʤ ʭʫʚʴ ʷʤʘʨ ʥʵʛ ʭʵʤʞʵʵʛʵʵʨ ʮᴇʣʞʠʣʪᴇʜ 

ᴇʨʪʩᴇʥʠʡʛ ʜʫʨʜʩʘʥ ʙʘʡʥʘ (ɹʆʗ, 1998). ʊװװʥʯʣʵʥ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 41.3%-ʠʡʛ ʵʟʣʵʭ ʭʫʫʨʘʡ 

ʭʵʵʨ, ʮᴇʣʠʡʥ ʙװʩʠʡʥ 56.6%-ʥʴ ʜʫʥʜ ʙʘ ʭװʯʪʵʡ, ʥʵʥ ʭװʯʪʵʡ ʮᴇʣʞʠʣʪᴇʜ ᴇʨʪʩᴇʥ  ʭʵʤʵʵʥ 

ʜװʛʥʵʞʵʵ (ɸʜʲʷʘʩϮʨʵʥ, 2003). ʉװװʣʠʡʥ ʜᴇʯᴇᴇʜ ʞʠʣʠʡʥ ʜʦʪʦʨ ʙʵʣʯʵʵʨʠʡʥ ʫʨʛʘʮ 20-

30%-ʠʘʨ ʙʫʫʨʩʘʥ (ɹʦʣʦʨʮʵʮʵʛ ʥʘʨ, 2003), ʙʵʣʯʵʵʨʠʡʥ ʜʦʨʦʡʪʦʣʪʦʡ ʭʦʣʙʦʛʜʦʥ ʤʘʣ 

ʩװʨʛʠʡʥ ʛʘʥ ʟʫʜʘʜ ʵʤʟʵʛ ʙʘʡʜʘʣ ʥʵʤʵʛʜʵʞ (ʅʘʮʘʛʜʦʨʞ ʃ., ʉʘʨʘʥʪʫʷʘ ɻ., 2003) ʟʨɻʵʛ 

ʮᴇʣʞʠʣʪ, ʪװװʥʠʡ ʥᴇʣᴇᴇʣʣʠʡʥ ʪʘʣʘʘʨ ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘʥʘʘʩ װʟʚʵʣ ʮᴇʣʞʠʣʪʠʡʥ ʘʩʫʫʜʘʣ 

 ʨʩʵʥ ʭʵʤʵʵʥװʚʰʠʥʜ ʩʘʘʜ ʫʯʨʫʫʣʘʭ ʭʵʤʞʵʵʥʜ ʭװʡ ʙʘʡʜʘʣ, ʪʦʛʪʚʦʨʪʦʡ ʪװʥʜʵʩʥʠʡ ʘʶʫʣʛװ

  .ʟʵʞ ʙʦʣʦʭʦʦʨ ʙʘʡʛʘʘ ʶʤװ

ʄʦʥʛʦʣ ʥʫʪʘʛʪ ʮᴇʣʞʠʣʪʠʡʥ ʘʶʫʣ (ᴇᴇʨᴇᴇʨ ʭʵʣʙʵʣ, ʮᴇʣʞʠʣʪʠʡʥ ʭʫʨʜ) ᴇʥʛᴇʨʩᴇʥ 

ʟʫʫʥʳ ʜʘʣʘʘʜ ʦʥʦʦʩ ʵʭʣʵʥ ʠʜʵʚʭʞʠʞ, 2000-ʘʘʜ ʦʥʳ װʝʜ ʦʨʛʠʣʜʦʦ ʭװʨʯ ʙʘʡʛʘʘ ʙʦʣʦʣʪʦʡ 

ʭʵʤʵʵʥ ʟʘʨʠʤ ʵʨʜʵʤʪʵʜ ʜʫʨʜʩʘʥ ʙʘʡʥʘ  (ʅʘʮʘʛʜʦʨʞ ʃ., ɼʫʣʘʤʩϮʨʵʥ ʃ., ʎʘʮʨʘʣ ɹ., 

2002);  (ʅʘʮʘʛʜʦʨʞ ʃ., ɻʦʤʙʦʣϮϮʜʵʚ ʇ., 2005). ʕʥʵ ʥʴ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ, ʭʫʨ ʪʫʥʘʜʘʩ 

(ʅʘʮʘʛʜʦʨʞ ʃ., ɻʦʤʙʦʣϮϮʜʵʚ ʇ., 1999), Natsagdorj 2000, ʋʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪ, 

ʙʵʣʯʵʵʨ... 2003; Climate change and... 2000, ʅʘʮʘʛʜʦʨʞ, ɻʦʤʙʦʣϮϮʜʵʚ, ɹʘʪʠʤʘ, 2005; 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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ʅʘʮʘʛʜʦʨʞ, ɹʘʷʩʛʘʣʘʥ, ɻʦʤʙʦʣϮϮʜʵʚ, 2005), ʛʘʥ-ʟʫʥʰʣʘʛʳʥ ʙʦʣʦʥ ʟʫʜʳʥ ʠʥʜʝʢʩ  

(ʅʘʮʘʛʜʦʨʞ ʃ., ɼʫʣʘʤʩϮʨʵʥ ʃ., ʎʘʮʨʘʣ ɹ., 2002); Natsagdorj, Sarantuya, 2004; ʋʫʨ 

ʘʤʴʩʛʘʣʳʥ ϺϺʨʯʣϺʣʪ, ʙʵʣʯʵʵʨ... 2003), ʙʵʣʯʵʵʨʠʡʥ ʫʨʛʘʮ (ɹʦʣʦʨʮʵʮʵʛ, ɼʘʛʚʘʜʦʨʞ, 1999; 

ɹʦʣʦʨʮʵʮʵʛ, 1999; (ɹʦʣʦʨʮʵʮʵʛ ɹ., ʕʨʜʵʥʵʮʵʮʵʛ ɹ., ɹʘʪ-ʆʶʫʥ ʎ., 2002), ʮʘʩʘʥ ʙװʨʭװװʣ, 

ʤᴇʥʭ ʮʵʚʜʵʛ (ʄʠʞʠʜʜʦʨʞ, ʊϺʤϺʨʙʘʘʪʘʨ, Ϲʣʟʠʡʩʘʡʭʘʥ, 1999; ʋʫʨ ʘʤʴʩʛʘʣʳʥ 

ϺϺʨʯʣϺʣʪ, ʙʵʣʯʵʵʨ... 2003), ʭᴇʨʩʥʠʡ 0-50 ʩʤ ʛװʥʠʡ ʯʠʡʛʰʣʠʡʥ ʦʣʦʥ ʞʠʣʠʡʥ ʷʚʮ (ʋʫʨ 

ʘʤʴʩʛʘʣʳʥ ϺϺʨʯʣϺʣʪʠʡʥ ʥϺʣϺϺʣϺʣ, 2005), ʪװװʥʯʣʵʥ ʫʨʛʘʤʣʳʥ ʟװʡʣʠʡʥ ʙװʨʵʣʜʵʭװװʥʠʡ 

ᴇᴇʨʯʣᴇʣʪʠʡʥ ʪʘʣʘʘʨ ʩʫʜʣʘʘʯʜʳʥ ʪʫʨʰʠʣʪ ʩʫʜʘʣʛʘʘʛʘʘʨ (ʏʦʛʥʠʡ ʆ., 2001) ʷʤʘʨ ʥʵʛ 

ʭʵʤʞʵʵʛʵʵʨ ʥʦʪʣʦʛʜʦʞ ʙʘʡʛʘʘ ʶʤ (ʅʘʮʘʛʜʦʨʞ ʃ., 2005). 

ɹʘʡʛʘʣʠʡʥ ʭʘʤʛʠʡʥ ʯʫʭʘʣ ʩʫʫʨʴ ʙװʨʵʣʜʵʭװװʥ ʭʵʩʛʠʡʥ ʥʵʛ ʙʦʣʦʭ ʙᴇʛᴇᴇʜ ʫʨʛʘʤʣʳʥ 

ʥᴇʤʨᴇʛ, ʯʫʣʫʫʣʘʛ ʜʘʚʭʘʨʛʘ, ʫʫʨ ʘʤʴʩʛʘʣ, ʫʩʘʥ ʙװʨʭʵʚʯʠʡʥ ʟʘʘʛ ʜʵʵʨ ʦʨʰʜʦʛ ᴇʚᴇʨʤᴇʮ 

ʰʠʥʞ ʯʘʥʘʨʪʘʡ, ʙʘʡʛʘʣʴ ʮʘʛ ʫʫʨʳʥ ᴇᴇʨʯʣᴇʣʪ, ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ 

ʘʤʘʨʭʘʥ ᴇʨʪʜᴇʛ ʵʨʛʵʥ ʥᴇʭᴇʥ ʩʵʨʛʵʭ ʭʫʛʘʮʘʘ ʫʜʘʘʥ ʙʘʡʜʘʛ ʦʥʮʣʦʛʪʦʡ ʫʯʨʘʘʩ 

ʵʢʦʩʠʩʪʝʤʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ ʪʦʜʦʨʭʦʡʣʦʛʯ ʥʴ ʭᴇʨʩᴇʥ ʙװʨʭʵʚʯ ʛʵʞ ʭʵʣʞ ʙʦʣʥʦ. 

ɼʵʣʭʠʡʥ ʭʦʡʜ ʭʘʛʘʩʳʥ ʩʵʨװװʥ ʙװʩʠʡʥ ʙʘʨʘʛ ʠʭʵʥʭ ʙʘʡʛʘʣʠʡʥ ʙװʩ ʙװʩʣװװʨʠʡʥ 

ʪᴇʣᴇᴇʣʣʠʡʥ ʭᴇʨʩװװʜ ʄʦʥʛʦʣ ʦʨʦʥʜ ʪʦʭʠʦʣʜʦʥʦ. ʋʫʣʳʥ ʪʫʥʜʨ, ᴇʥʜᴇʨ ʫʫʣʳʥ ʭʵʵʨ, 

ʫʫʣʳʥ ʥʫʛʘ, ʫʫʣʳʥ ʪʘʡʛʘ, ʭʵʵʨ, ʛʦʚʴ, ʮᴇʣʠʡʥ ʙװʩʠʡʥ ʭᴇʨʩʥװװʜ ʪʫʩ ʦʨʦʥʜ ʪʘʨʭʘʭʘʘʩ 

ʛʘʜʥʘ ʙװʩ ʜʫʥʜʳʥ ʰʠʥʞ ʯʘʥʘʨʪʘʡ ʥʫʛʘ, ʥʘʤʛʠʡʥ ʮʵʚʜʵʛʪ, ʭʫʞʠʨ ʤʘʨʘʘʣʘʛ, ʘʣʣʶʚʠʡʥ 

ʭᴇʨʩװװʜʪʵʡ. ʉװװʣʠʡʥ ʞʠʣװװʜʠʡʥ ʜʵʣʭʠʡ ʥʠʡʪʠʡʛ ʭʘʤʘʨʩʘʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪ, 

ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣʣʠʡʥ ʫʣʤʘʘʩ ʛʘʟʨʳʥ ʛʘʜʘʨʛʘ, ʭᴇʨʩᴇʥ ʙװʨʭʵʚʯʠʡʥ 

ʵʣʵʛʜʵʣ ʵʚʜʨʵʣ, ʙʦʭʠʨʜʦʣ ʠʭʩʵʭ ʙʦʣʩʦʥ. ʄᴇʥ ʛʘʟʘʨ ʭʫʚʴʯʣʘʛʜʘʞ ʛʘʟʨʳʥ ʭᴇʨʩʥʠʡ 

ʯʘʥʘʨʳʥ ʪᴇʣᴇʚ ʙʘʡʜʘʣ, ʪʘʨʠʘʣʘʥʛʠʡʥ ʭᴇʨʩʥʠʡ װʨʞʠʣ ʰʠʤʠʡʛ ʩʫʜʣʘʭ ʘʞʣʫʫʜ ʟʘʡʣʰʛװʡ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣʞ ʙʘʡʛʘʘ ʫʯʨʘʘʩ ʭᴇʨʩʥʠʡ ʩʫʜʘʣʛʘʘʥʳ ʵʨʵʣʪ ʭʵʨʵʛʮʵʵ ʫʣʘʤ ʥʵʤʵʛʜʵʞ 

ʙʘʡʥʘ.  

  ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʥʫʪʘʛʪ ʄʦʥʛʦʣ-ʆʨʦʩʳʥ ɹʠʦʣʦʛʠʡʥ ʠʞ ʙװʨʵʥ ʵʢʩʧʝʜʠʮʠʡʥ ʭװʨʵʵʥʜ 

ʛʦʣ, ʤᴇʨᴇʥ, ʦʡ, ʫʨʛʘʤʘʣʞʠʣʪʳʥ ʭʵʚ ʰʠʥʞ, ʫʩʥʳ ʥᴇᴇʮ, ʫʩʘʥ ʭʘʥʛʘʤʞ ʛ.ʤ. ʵʢʦʩʠʩʪʝʤʠʡʥ 

ʭװʨʵʵʥʠʡ ʠʞ ʙװʨʵʥ ʩʫʜʘʣʛʘʘʥʫʫʜ ʭʠʡʛʜʵʞ ʠʨʩʵʥ ʙʘʡʥʘ. ʊʫʭʘʡʣʙʘʣ, ʭᴇʨʩʥʠʡ ʩʫʜʘʣʛʘʘʛ 

ɿʍʋ-ʳʥ ʭᴇʨʩ ʩʫʜʣʘʘʯ ʅ.ɼ ɹʝʩʧʘʣʦʚʳʥ ʫʜʠʨʜʣʘʛʘ ʜʦʨ 1940-1942 ʦʥʜ ʤʘʥʘʡ ʦʨʦʥʜ 

ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘʥʜ ʆʨʭʦʥ, ʉʵʣʵʥʛʵ ʤᴇʨᴇʥ ʛʦʣʳʥ ʭᴇʥʜʠʡ, ɸʣʪʘʥʙʫʣʘʛ, ɹʘʷʥʛʦʣ, ʄʘʥʜʘʣ, 

ʍװʜʵʨ ʟʵʨʵʛ ʩʫʤʫʫʜʳʥ ʥʫʪʛʠʡʛ ʭʘʤʨʫʫʣʩʘʥ ʙʘʡʜʘʛ (ɹʝʩʧʘʣʦʚ ʅ.ɼ, 1954). 1970-ʘʘʜ 

ʦʥʦʦʩ ʵʭʣʵʥ ʐʠʥʞʣʵʭ ʋʭʘʘʥʳ ɸʢʘʜʝʤʠʡʥ ɻʘʟʘʨʟװʡʥ ʭװʨʵʵʣʵʥʛʠʡʥ ʍᴇʨʩ ʩʫʜʣʘʣʳʥ 

ʩʘʣʙʘʨʳʥ ʘʢʘʜʝʤʠʯ ɼʦʨʞʛʦʪʦʚ ʙʦʣʦʥ ʆʨʦʩʳʥ ʩʫʜʣʘʘʯʠʜʪʘʡ ʭʘʤʪʨʘʥ ʦʡʪ ʭʵʵʨ, ʭʵʵʨ, 

ʛʦʚʴ ʮᴇʣʠʡʥ ʙװʩʠʡʛ ʭʘʤʘʨʩʘʥ ʩʫʜʘʣʛʘʘʥʫʫʜ ʷʚʫʫʣʞ ʠʨʩʵʥ ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ ʩʫʜʘʣʛʘʘʥʳ 

ʤʘʪʝʨʠʘʣʘʘ ʥʵʛʪʛʵʥ ʜװʛʥʵʞ ñʄʦʥʛʦʣ ʦʨʥʳ ʭᴇʨʩ, 2003ò ʙװʪʵʵʣʜʵʵ ʪʦʜʦʨʭʦʡ ʪʫʩʛʘʩʘʥ 

(ɼʦʨʞʛʦʪʦʚ, 2003). ʄᴇʥ ʍɸɸʗ-ʥʳ ʭʘʨʴʷʘ ʋʣʩʳʥ ɻʘʟʘʨ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪ, ʭʘʡʛʫʫʣ 

ʟʫʨʘʛ ʪᴇʩʣʠʡʥ ʠʥʩʪʠʪʫʪʵʵʩ 1970-ʘʘʜ ʦʥʦʦʩ ʵʭʣʵʥ ʤʘʥʘʡ ʦʨʥʳ ʙװʭ ʘʡʤʘʛ, ʩʫʤʜʳʥ ʥʫʪʘʛʪ 

ʭᴇʨʩʥʠʡ ʩʫʜʘʣʛʘʘ ʷʚʫʫʣʞ ʩʫʤ ʙװʨʵʵʨ ʪʘʡʣʘʥ, ʭᴇʨʩʥʠʡ ʟʫʨʘʛʣʘʣ (ʩʫʤʜʳʥ ʟʫʨʛʠʡʛ ʄ1:100 

000-200 000-ʳʥ ʤʘʩhʪʘʙʪʘʡ, ʭʘʨʠʥ ʘʡʤʛʠʡʥ ʟʫʨʛʠʡʛ ʄ1:200 000-500 000-ʳʥ 

ʤʘʩhʪʘʙʘʘʨ) ʭʠʡʞ ʙʘʡʩʘʥ ʥʴ ʦʜʦʦ ɹʍɹʗ-ʥʳ ʭʘʨʴʷʘ ɻʘʟʨʳʥ ʭʘʨʠʣʮʘʘ, ɻʝʦʜʝʟʠ ʟʫʨʘʛ 

ʟװʡʥ ʛʘʟʨʳʥ ʘʨʭʠʚʜ ʭʘʜʛʘʣʘʛʜʘʞ ʙʘʡʥʘ. ʊʵʨʭװװ ʘʞʣʳʥ ʭװʨʵʵʥʜ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʙװʭ 

ʩʫʤʜʳʥ ʥʫʪʘʛ ʭʘʤʨʘʛʜʩʘʥ ʙʘʡʜʘʛ. ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʣʘʥʜʰʘʬʪ-ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ 

 ʥʜʩʵʥ ʭʵʚ ʰʠʥʞʠʜ ʛʘʨʩʘʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ 1990, 2011 ʦʥʳ ʃʘʥʜʩʘʪ TM, ETM ʭʠʡʤʵʣװ

ʜʘʛʫʫʣʳʥ 7 ʩʫʚʛʠʡʥ ʤʵʜʵʵʛʵʵʨ ʪʦʦʮʦʥ ʛʘʨʛʘʩʘʥ ʆʡʥ ʪʘʣʙʘʡ 13.1%, ʅʫʛʘʪ ʭʵʵʨʠʡʥ 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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ʪʘʣʙʘʡ 12.4%, ʥʘʤʛʘʨʭʘʛ ʥʫʛʳʥ ʪʘʣʙʘʡ 12%, ʙʘʛʘʩʩʘʥ ʙʦʣ ʦʡʪ ʭʵʵʨʠʡʥ ʪʘʣʙʘʡ 46.5%, 

ʭʵʵʨʠʡʥ ʪʘʣʙʘʡ 6.3%, ʥʫʫʨ, ʪʦʡʨʦʤ 1.8% ʥʵʤʵʛʜʩʵʥ ʙʘʡʥʘ. ʄᴇʥ ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʜ 

ᴇʨʪʩᴇʥ ʪʘʣʙʘʡʛ ʟʘʜʘʣʞ װʟʚʵʣ ʭʦʪ ʩʫʫʨʠʥʳ ʵʜʵʣʙʵʨ ʛʘʟʘʨ 2.8%, ʪʘʨʠʘʣʘʥʛʠʡʥ ʪʘʣʙʘʡ 

18151 ʛʘ, ʫʫʨʭʘʡʣʘʣʪʘʜ ᴇʨʪᴇʞ ʵʚʜʵʨʩʵʥ ʛʘʟʘʨ 17,4 ʜʘʭʠʥ ʪʫʩ ʪʫʩ ʥʵʤʵʛʜʩʵʥ ʙʘʡʥʘ 

(ʄʦʥʛʦʣ ʦʨʥʳ ʪϺʚ ʙϮʩʠʡʥ ʬʠʟʠʢ ʛʘʟʘʨʟϮʡʥ ʠʞ ʙϮʨʵʥ ʪʦʜʦʨʭʦʡʣʦʣʪ., 2010-2013). 

ʄʦʥʛʦʣ ʦʨʦʥʜ ʛʘʟʘʨ ʪʘʨʠʘʣʘʥʛʠʡʥ װʡʣʜʚʵʨʣʵʣ 1960-ʘʘʜ ʦʥʦʦʩ ʭᴇʛʞʠʞ ʵʭʵʣʩʵʥʪʵʡ 

ʫʷʣʜʘʥ ʍᴇʜᴇᴇ ɸʞ ʘʭʫʡʥ ʗʘʤʥʳ ʭʘʨʴʷʘ ɸʪʨʳʥ ʵʢʩʧʝʜʠʮʠʡʥ ʙʦʣʦʥ ʋʣʩʳʥ ʛʘʟʘʨ ʟʦʭʠʦʥ 

ʙʘʡʛʫʫʣʘʣʪ, ʭʘʡʛʫʫʣ ʟʫʨʘʛ ʪᴇʩʣʠʡʥ ʠʥʩʪʠʪʫʪʠʡʥ ʆʨʦʩ-ʄʦʥʛʦʣʳʥ ʭᴇʨʩ ʩʫʜʣʘʘʯ 

ʤʵʨʛʵʞʠʣʪʥװװʜ 1964 ʦʥʦʦʩ 1990-ʵʵʜ ʦʥʳʛ ʭװʨʪʵʣ ʭᴇʜᴇᴇ ʘʞ ʘʭʫʡʥ ʛʘʟʘʨ ʟʦʭʠʦʥ 

ʙʘʡʛʫʫʣʘʣʪʳʥ ʯʠʛʣʵʣʵʵʨ ʙװʭ ʘʡʤʘʛ, ʩʫʤ, ʘʞ ʘʭʫʡʥʫʫʜʳʥ ʭᴇʨʩʥʠʡ ʪʦʤ, ʜʫʥʜ ʤʘʩʰʪʘʙʳʥ 

ʟʫʨʛʫʫʜʳʛ ʟʦʭʠʦʩʥʳ ʟʵʨʵʛʮʵʵ ʪʘʨʠʘʣʘʥʛʠʡʥ ʥʠʡʪ ʪʘʣʙʘʡʜ ʭᴇʨʩʥʠʡ ʵʣʵʛʜʵʣ ʵʚʜʨʵʣʠʡʥ 

ʩʫʜʘʣʛʘʘ ʷʚʫʫʣʞ ʵʚʜʨʵʣʜ ʭʵʨ ʟʵʨʵʛ ʥʵʨʚʵʛʜʩʵʥʠʡʛ ʥʴ ʪʦʦ, ʯʘʥʘʨʳʥ װʟװװʣʵʣʪʵʵʨ 

ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʘʡʥʘ. ʊʫʩ ʭװʨʵʵʣʵʥʛʵʵʩ 1964-1970 ʦʥʜ ʃ.ɹʘʜʘʨʯ, ʈ.ɸʚʘʨʟʵʜ  (1970)  

ʥʘʨʳʥ ʷʚʫʫʣʩʘʥ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʫʨʴʜʯʠʣʩʘʥ ʜװʥʛʵʵʩ װʟʵʭʵʜ ʄʘʥʘʡ ʦʨʥʳ ʛʘʟʘʨ 

ʪʘʨʠʘʣʘʥʛʠʡʥ ʪᴇʚ ʭʵʩʵʛ ʙʦʣʦʭ ʆʨʭʦʥ, ʉʵʣʵʥʛʠʡʥ ʩʘʚ ʥʫʪʘʛʪ ʭᴇʨʩʥʠʡ ʵʚʜʨʵʣ ʥʵʣʵʵʜ ʠʭ 

ʭʵʤʞʵʵʪʵʡ ʙʘʡʩʥʳʛ ʪʦʜʦʨʭʦʡʣʩʥʳ ʟʵʨʵʛʮʵʵ ʆʨʭʦʥ ʛʦʣʳʥ ʜʘʛʫʫʭ ʘʞ ʘʭʫʡʥʫʫʜʘʜ 1967 

ʦʥʜ ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘʥʳ ʜװʥʛʵʵʩ װʟʵʭʵʜ ɽʨᴇᴇʛʠʡʥ ʉɸɸ-ʥ 400 ʰʘʭʘʤ ʛʘ ʪʘʣʙʘʡʜ ʭᴇʨʩʥʠʡ 

ʵʣʵʛʜʵʣ װװʩʵʞ ʫʨʛʘʮʳʥ ʭʵʤʞʵʵ 2 ʜʘʭʠʥ ʙʫʫʨʩʘʥ, ɸʣʪʘʥʙʫʣʘʛʠʡʥ ʉɸɸ-ʥ ʍʫʪʘʛ ᴇʥʜʨʠʡʥ 

ʦʨʯʠʤʜ 600 ʛʘ, ʊʘʣʳʥ ʥʫʨʫʫ ʭʘʚʴʜ 400 ʛʘ ʪʘʣʙʘʡ ʭᴇʨʩʥʠʡ ʵʚʜʨʵʣʜ ᴇʨʪᴇʞ ʵʜʛʵʵʨ ʪʘʣʙʘʡʛ 

ʪʘʨʠʣʛװʡʛʵʵʨ 2-3 ʞʠʣ ᴇʥʞᴇᴇʩʥʠʡ ʜʘʨʘʘ ʜʘʭʠʥ ʘʰʠʛʣʘʩʘʥ ʙʘʡʚ. ʄᴇʥ ʆʨʭʦʥʳ ʉɸɸ-ʜ 

ʵʣʩʵʞʩʵʥ ʭᴇʨʩʪʵʡ ʪʘʣʙʘʡʥ ʭʵʤʞʵʵ 3000 ʰʘʭʘʤ ʛʘ ʭװʨʯ ʙʘʡʩʥʳʛ ʪʵʤʜʵʛʣʵʞʵʵ.  

ʎᴇʣʞʠʣʪʠʡʥ ʪʫʭʘʡ ʦʡʣʛʦʣʪʳʛ ñɻʘʥ ʮϺʣʞʠʣʪϺʜ ʥʦʮʪʦʡ ʥʵʨʚʵʛʜʵʞ ʙʘʡʛʘʘ ʫʣʩ 

ʦʨʥʫʫʜʳʥ ʙʦʣʦʥ ʷʣʘʥʛʫʷʘ ɸʬʨʠʢʠʡʥ ʮϺʣʞʠʣʪʪʵʡ ʪʵʤʮʵʭ ʪʫʭʘʡ ʅϭɹ-ʠʡʥ ʢʦʥʚʝʥʮò 

(ʇʘʨʠʩ,1994)-ʠʡʥ ʭʵʤʞʵʵʥʜ ʠʞ ʙװʨʥʵʵʨ ʦʡʣʛʦʭ, ʮᴇʣʞʠʣʪᴇʜ ʭװʨʛʵʞ ʙʫʡ ʭװʥʠʡ ʙʦʣʦʥ 

ʙʘʡʛʘʣʠʡʥ (ʫʫʨ ʘʤʴʩʛʘʣʳʥ) ʭװʯʠʥ ʟװʡʣʠʡʛ ʷʣʛʘʥ װʥʵʣʵʭ, ʪװװʥʜ װʥʜʵʩʣʵʥ ʮᴇʣʞʠʣʪʠʡʛ 

ʩʘʘʨʫʫʣʘʭ ʟʦʭʠʩʪʦʡ ʘʨʛʘ ʭʵʤʞʵʵ ʘʚʯ ʭʵʨʵʛʞװװʣʵʭ ʪʘʣʘʘʨ ʪᴇʨ ʟʘʩʛʘʘʩ ʜʦʨʚʠʪʦʡ ʘʨʛʘ 

ʭʵʤʞʵʵ ʘʚʯ ʯʘʜʘʭʛװʡ ʙʘʡʥʘ. 

ʄʦʥʛʦʣ ʫʣʩʘʜ ᴇʥᴇᴇʛ ʙʦʣʪʦʣ ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʠʞ ʙװʨʵʥ ʤʦʥʠʪʦʨʠʥʛ ʭʠʡʭ ʘʨʛʘ ʟװʡ, 

ʛʘʨʳʥ ʘʚʣʘʛʘ ʭװʨʵʣʮʵʵʪʵʡ ʙʠʰ ʙʘʡʥʘ. 1930-ʘʘʜ ʦʥʳ װʝʜ װװʩʵʞ ʪʦʛʪʩʦʥ ʫʩ, ʮʘʛ ʫʫʨʳʥ 

ʘʞʠʛʣʘʣʪ ʤʦʥʠʪʦʨʠʥʛ, 1970-ʘʘʜ ʦʥʳ ʜʫʥʜ װʝʵʩ ʵʭʵʣʩʵʥ ʙʵʣʯʵʵʨʠʡʥ ʛʦʣʣʦʭ ʫʨʛʘʤʣʳʥ 

 ʡʥ ʙʦʣʦʥ ʘʛʘʘʨ, ʫʩ, ʭᴇʨʩʥʠʡ ʙʦʭʠʨʜʣʳʥ ʤʦʥʠʪʦʨʠʥʛ ʟʵʨʛʵʵʩ ᴇᴇʨ ʙʘʡʛʘʣʴװʟʵʛʜʵʣ ʟװ

ʦʨʯʥʳ ʪᴇʣᴇʚ ʙʘʡʜʘʣ, ʭʫʚʠʨʣʳʛ ʭʷʥʘʭ, ʰʠʥʞʣʵʭ, װʥʵʣʵʭ ʤʦʥʠʪʦʨʠʥʛʠʡʥ ʪʦʛʪʦʣʮʦʦ 

ʭʘʨʘʘʭʘʥ ʙʘʡʭʛװʡ ʛʵʞ ʭʵʣʞ ʙʦʣʥʦ. ʋʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪ ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ 

ʭʘʤ ʥᴇʣᴇᴇʛᴇᴇʨ ʄʦʥʛʦʣ ʦʨʥʳ ʙʵʣʯʵʵʨʠʡʥ ʵʢʦʩʠʩʪʝʤʜ ʪʦʤʦʦʭʦʥ ᴇᴇʨʯʣᴇʣʪ ʦʨʞ ʙʘʡʛʘʘ ʥʴ 

ʙʵʣʯʵʵʨʠʡʥ ʫʨʛʘʮʳʥ ʙʫʫʨʘʣʪ, ʫʨʛʘʤʣʳʥ ʟװʡʣʠʡʥ ʪʦʦʥʳ ʙʫʫʨʘʣʪʘʘʨ ʪʦʜʦʨʭʦʡ ʠʣʵʨʯ 

ʙʘʡʥʘ. ɹʵʣʯʵʵʨʠʡʥ ʫʨʛʘʤʣʳʥ ʥᴇʤʨᴇʛʠʡʥ ᴇᴇʨʯʣᴇʣʪ ʙʘʡʛʘʣʠʡʥ ʙʦʣʦʥ ʭװʥʠʡ װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʳ ʛʘʨʘʣʪʘʡ ʦʣʦʥ ʭװʯʠʥ ʟװʡʣʵʵʨ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʙᴇʛᴇᴇʜ װװʥʵʵʩ ʤʘʣʳʥ 

ʥᴇʣᴇᴇʛᴇᴇʨ װװʩʵʞ ʙʘʡʛʘʘ ʙʵʣʯʵʵʨʠʡʥ ʪʘʣʭʘʛʜʘʣ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪ ʭʦʸʨʳʛ ʦʥʮʣʦʥ 

ʘʚʯ װʟʵʭ ʸʩʪʦʡ (ʅʘʮʘʛʜʦʨʞ ʃ., 2008). 

ɹʵʣʯʵʵʨ ʪʵʞʵʵʣ ʭװʨʵʣʮʵʵʛװʡ ʙʦʣʦʭ, ʙʵʣʯʵʵʨʠʡʛ ʜʦʨʦʡʪʫʫʣʘʭ ᴇᴇʨ ʥʵʛ ʭװʯʠʥ ʟװʡʣ 

ʙʦʣ ʫʩʘʥ ʭʘʥʛʘʤʞ ʶʤ. ʋʩʘʥ ʭʘʥʛʘʤʞ ʭװʨʵʣʮʵʵʛװʡʛʵʵʩ ᴇʨʛᴇʥ ʫʫʜʘʤ ʙʵʣʯʵʵʨ 

ʘʰʠʛʣʘʛʜʘʭʛװʡ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʫʩ ʜʘʛʘʩʘʥ ʤʘʣʳʥ ʙᴇᴇʛʥᴇʨᴇʣ ʙʠʡ ʙʦʣʩʥʦʦʩ ʙʵʣʯʵʵʨʠʡʥ 

ʜʦʨʦʡʪʦʣ ʥװװʨʣʵʞ, ʙʵʣʯʵʵʨʠʡʥ ʭʦʤʩʜʦʣ װװʩʛʵʞ ʙʘʡʥʘ.  



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 

 

  11 
 

ʄʦʥʛʦʣ ʫʣʩ ʟʘʭ ʟʵʵʣʠʡʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʪʦʛʪʦʣʮʦʦʥʜ ʰʠʣʞʩʵʥ װʝʵʩ ʭʦʡʰ 

ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮʠʡʥ ʘʰʠʛʣʘʣʪ ʵʨʩ ʥʵʤʵʛʜʵʞ ʵʥʵ ʥʴ ʵʨʛʵʵʜ ʛʘʟʘʨ, ʙʵʣʯʵʵʨ ʜʦʨʦʡʪʦʭ, ʦʡ 

ʤʦʜ, ʫʨʛʘʤʘʣ ʙװʨʭʵʚʯ ʫʩʪʘʞ װʛװʡ ʙʦʣʦʭ, ʭᴇʨʩ ʵʣʵʛʜʵʣ,  ʵʚʜʨʵʣʜ ʦʨʦʭ ʟʵʨʵʛ ʭװʨʵʵʣʵʥ ʙʫʡ 

ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʫʥʘʛʘʥ ʪᴇʨʭ ᴇᴇʨʯʣᴇʛʜᴇʞ ʵʢʦʩʠʩʪʝʤʠʡʥ ʪʵʥʮʚʵʨʪ ʙʘʡʜʘʣ ʘʣʜʘʛʜʘʥ 

ʫʣʤʘʘʨ ʮᴇʣʞʠʭ װʡʣ ʷʚʮ ʠʜʵʚʭʪʵʡ ʷʚʘʛʜʘʭ ʙʦʣʣʦʦ. ʄᴇʥ ʫʣʩ ʦʨʦʥ ʭᴇʛʞʠʭʠʡʥ ʭʠʨʵʵʨ ʜʵʜ 

ʙװʪʵʮ, ʥʠʡʛʤʠʡʥ ʭʵʨʵʛʮʵʵ ᴇʩᴇʥ ʥʵʤʵʛʜʵʭ ʙᴇʛᴇᴇʜ ʵʜʛʵʵʨ ʥʴ ʰʫʫʜ ʙʦʣʦʥ ʜʘʤ ʭʵʣʙʵʨʵʵʨ 

ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮᴇʜ ʥᴇʣᴇᴇʣʞ ʙʘʡʜʘʛ. ʀʡʥʭװװ ʮᴇʣʞʠʣʪᴇʜ ʭװʨʛʵʭ ʥʠʡʪʣʵʛ ʭװʯʠʥ ʟװʡʣʩ 

ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮ ʘʰʠʛʣʘʣʪʳʥ ʭʵʤ ʭʵʤʞʵʵ, ʪʵʨ ʜʫʥʜʘʘ ʙʵʣʯʵʵʨ, ʦʡ ʤʦʜ, ʫʩ ʙʦʣʦʥ ʛʘʟʘʨ 

ʘʰʠʛʣʘʣʪ ʙʘʛʪʘʥʘ. װתʥʵʵʩ ʛʘʜʥʘ ʮᴇʣʞʠʣʪᴇʜ ʭװʨʛʵʭ ᴇᴇʨ ʥʵʛ ʙװʣʵʛ ʭװʯʠʥ ʟװʡʣ ʥʴ 

ʪᴇʚʣᴇʨᴇʣ ʙʠʡ ʙʦʣʦʭ ʷʚʜʘʣ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʪᴇʚ ʩʫʫʨʠʥ ʛʘʟʨʳʥ ʦʨʦʥ ʟʘʡ ʥʵʤʵʛʜʵʭ, ʟʘʭ 

ʟʵʵʣʠʡʥ ʭװʨʪʵʵʤʞʠʪ ʟʘʡ ʙʫʫʨʘʭ, װʡʣʜʚʵʨʣʵʣ ʪʵʜʛʵʵʨ ʪᴇʚװװʜʵʜ ʪʘʪʘʛʜʘʭ ʟʵʨʵʛ װʡʣ ʷʚʮ 

ʙʘʛʪʘʥʘ. 

ʄʦʥʛʦʣ ʦʨʥʳ ʭʵʤʞʵʵʥʜ ʮᴇʣʞʠʣʪᴇʜ ʭװʨʛʵʭ ʥʠʡʛʵʤ-ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭװʯʠʥ 

ʟװʡʣʩʠʡʥ ʭʵʤ ʫʣʘʤ ʙװʨ ʪװʨʛʵʮʪʵʡ ʥʵʤʵʛʜʵʭ ʙʦʣʩʦʥ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʛʦʣ ʪᴇʣᴇʚ ʤʘʣ ʘʞ 

ʘʭʫʡ, ʫʫʣ ʫʫʨʭʘʡ, ʪᴇʚ ʩʫʫʨʠʥ ʛʘʟʨʳʥ ʭʵʤʞʵʵʥʜ ʠʣװװʪʵʡ ʠʣʵʨʯ ʙʘʡʥʘ. ʎᴇʣʞʠʣʪʠʡʥ װʡʣ 

ʷʚʮ ʥʴ ʙʘʡʛʘʣʴ, ʥʠʡʛʤʠʡʥ ʭʘʚʩʘʨʩʘʥ װʡʣʯʣʵʣ ʜʦʨ ʷʚʘʛʜʘʭ ʙᴇʛᴇᴇʜ ʫʫʨ ʘʤʴʩʛʘʣʘʘʩ 

 ʥ ʪᴇʨᴇʣʭʪᴇʥʜ ʙʘʨʘʛװʜʵʣʪʵʡ ʙʘʡʛʘʣʠʡʥ ʵʢʦʩʠʩʪʝʤʠʡʥ ʜʦʨʦʡʪʣʳʛ ʙʫʫʨʫʫʣʘʭ ʙʦʣʦʤʞ ʭװװ

 ʨ ʜʘʛʘʚʨʳʛװ ʡʣʜʵʣ, ʪʵʜʛʵʵʨʵʵʩ ʛʘʨʘʭװ ʜʵʣʪʵʡ ʭʦʨʪװװ ʥ ʙʠʜʥʵʵʩװʡ ʶʤ. ʍʘʨʠʥ ʭװʛװ

ʩʘʡʞʨʫʫʣʘʭ, ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮ ʘʰʠʛʣʘʣʪʳʥ ʪʦʛʪʦʣʮʦʦʥʜ ʰʠʥʵʯʣʵʣ ʭʠʡʭ ʥʴ ʮᴇʣʞʠʣʪʪʵʡ 

ʪʵʤʮʵʭ ʙʦʜʠʪ ʙʦʣʦʤʞ ʶʤ. ʕʥʵ װװʜʥʵʵʩ ʥʠʡʛʵʤ-ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭװʯʠʥ ʟװʡʣʠʡʛ ʙװʨʵʥ 

ʜװװʨʵʥ ʦʡʣʛʦʞ, ʪʵʜʛʵʵʨʠʡʥ ʦʨʯʠʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣʣʠʡʛ ʪʘʥʠʥ ʤʵʜʵʭ ʥʴ ʮᴇʣʞʠʣʪ 

ʭʵʤʵʵʭ ʵʢʦʣʦʛʠʡʥ ʙװʣʵʛ ʘʩʫʫʜʣʳʛ ʰʠʡʜʚʵʨʣʵʭ, ʘʨʛʘ ʭʵʤʞʵʵʛ ʟʦʭʠʩʪʦʡʛʦʦʨ 

ʙʦʣʦʚʩʨʫʫʣʘʭ, ʪᴇʣᴇʚʣᴇʭᴇʜ ʛʦʣʣʦʭ װװʨʵʛʪʵʡ ʙʦʣʥʦ.                                                                  

ʐʋɸ-ʠʡʥ ɻʘʟʘʨʟװʡʥ ʭװʨʵʵʣʵʥ (ʭʫʫʯʠʥ ʥʵʨʵʵʨ)ʘʥʭ ʫʜʘʘ ʄʦʥʛʦʣ ʦʨʦʥʜ 

ʮᴇʣʞʠʣʪʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʵʭʣʵʣʠʡʛ ʪʘʚʴʞ ʫʣʤʘʘʨ 1986-1990 ʦʥʜ ʊʫʨʢʤʝʥ ʫʣʩʳʥ ʎᴇʣ 

ʩʫʜʣʘʣʳʥ ʭװʨʵʵʣʵʥʪʵʡ (ʭʫʫʯʠʥ ʥʵʨʵʵʨ) ñʎϺʣʞʠʣʪʠʡʥ Ϯʡʣ ʷʚʮʳʛ ʩʫʜʘʣʞ ʛʘʥʜʫʫ 

ʥʫʪʛʠʡʥ ʵʢʦʩʠʩʪʝʤʠʡʛ ʟʦʭʠʩʪʦʡ ʘʰʠʛʣʘʭ, ʭʘʤʛʘʘʣʘʭ ʘʨʛʘ ʭʵʤʞʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭò 

ʪᴇʩʣʠʡʥ ʭװʨʵʵʥʜ ʭʘʤʪʘʨʩʘʥ ʩʫʜʘʣʛʘʘ ʷʚʫʫʣʞʵʵ. ʕʥʵʭװװ ʭʘʤʪʳʥ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʜ 

ʮᴇʣʞʠʣʪᴇʜ ʥᴇʣᴇᴇʣᴇʭ װʥʜʩʵʥ ʭװʯʠʥ ʟװʡʣװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ ʰʘʣʛʫʫʨʫʫʜʳʛ ʤʦʥʛʦʣ 

ʦʨʥʳ ʥᴇʭʮᴇʣʜ ʪʦʭʠʨʫʫʣʘʥ ʙʦʣʦʚʩʨʫʫʣʞ ʮᴇʣʞʠʣʪᴇʜ ʥᴇʣᴇᴇʣʞ ʙʫʡ ʙʘʡʛʘʣʠʡʥ ʙʦʣʦʥ 

ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʛ ʩʫʜʣʘʥ ʛʘʥʜʫʫ ʥʫʪʛʠʡʥ ʣʠʪʦʵʜʘʬ ʭʵʚ ʰʠʥʞ, ʣʘʥʜʰʘʬʪ, ʮᴇʣʞʠʣʪ, 

ʙʘʡʛʘʣʴ ʭʘʤʛʘʘʣʣʳʥ ʮʫʚʨʘʣ ʟʫʨʛʫʫʜ ʟʦʭʠʦʞ ʮᴇʣʞʠʣʪʪʵʡ ʪʵʤʮʵʭ ʥʵʛʜʩʵʥ ʘʨʛʘ ʭʵʤʞʵʵʛ 

ʙʦʣʦʚʩʨʫʫʣʘʚ. ʄᴇʥ ʮʘʘʰʜʳʥ ʭʘʥʜʣʘʛʘʜ װʥʵʣʛʵʵ ᴇʛʩᴇʥ ʙʦʣʥʦ.  

ɻʘʟʨʳʥ ʙװʨʭʵʚʯ ʛʵʜʵʛ ʥʴ ʘʛʘʘʨ, ʩʘʥʩʨʳʥ ʟʫʨʛʘʘʨ ʜʵʣʭʠʡʥ ʛʘʜʘʨʛʳʛ ʙװʨʜװװʣʵʛʯ 

ʫʨʛʘʤʘʣ, ʭᴇʨʩ ʟʵʨʵʛ ʙʘʡʛʘʣʠʡʥ ʙʠʝʪ ʙʦʣʦʥ ʭװʥʠʡ ʛʘʨʘʘʨ ʙװʪʩʵʥ ʛʘʟʘʨʟװʡʥ ʦʙʲʝʢʪʫʫʜʳʛ 

ʥʵʛʪʛʵʥ ʭʘʨʫʫʣʩʘʥ ʟʘʡʥʘʘʩ ʪʘʥʜʘʥ ʩʫʜʘʣʛʘʘʥʳ ʥʵʛ ʫʭʘʛʜʘʭʫʫʥ ʶʤ (Campbell J. B, 2002). 

ɻʘʟʨʳʥ ʙװʨʭʵʚʯ ʥʴ ʝʨᴇʥʭʠʡʜᴇᴇ ʛʘʟʘʨ ʘʰʠʛʣʘʣʪʳʥ ʪᴇʨʭ ʙʘʡʜʘʣ ʙʦʣʦʥ ʙʘʡʛʘʣʠʡʥ 

ʫʨʛʘʤʘʣʪʘʡ ʙʦʣʦʥ ʫʨʛʘʤʘʣʛװʡ ʛʘʟʨʳʥ ʦʨʦʥ ʟʘʡʥ ʭʫʚʘʘʨʠʣʘʣʪʳʛ ʠʣʪʛʵʭ ʦʨʦʥ ʟʘʡʥ ʟʘʛʚʘʨ 

ʭʵʤʵʵʥ ʦʡʣʛʦʞ ʙʦʣʥʦ. ɻʘʜʥʳʥ ʩʫʜʣʘʘʯʜʳʥ ʥʦʤ, ʙװʪʵʵʣʵʵʩ ʭʘʨʘʭʘʜ ʟʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ 

ʛʘʟʨʳʥ ʙװʨʭʵʚʯ, ʛʘʟʘʨ ʘʰʠʛʣʘʣʪ ʛʵʩʵʥ ʭʦʸʨ ʫʭʘʛʜʘʭʫʫʥʳʛ ʭʘʤʪʘʪʛʘʥ ʭʵʨʵʛʣʵʩʵʥ ʙʘʡʜʘʛ 

ʯ ʵʥʵ ʭʦʸʨ ʫʭʘʛʜʘʭʫʫʥ ʥʴ ʵʨʩ ʷʣʛʘʘʪʘʡ ʟװʡʣʩ ʙʠʣʵʵ. ɻʘʟʘʨ ʘʰʠʛʣʘʣʪ ʛʵʜʵʛʪ ʭװʥ 

ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮ, ʙʘʷʣʛʠʡʛ ʭʵʨʭʵʥ ʘʰʠʛʣʘʞ ʙʫʡʛ ʦʡʣʛʦʭ ʙᴇʛᴇᴇʜ ʵʥʜ ʛʘʟʘʨ ʛʵʜʵʛ 

ʫʭʘʛʜʘʭʫʫʥʳʛ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʵʨʵʛʩʵʣ ʪʘʣʘʘʩ ʥʴ ʘʚʯ װʟʩʵʥ ʙʘʡʜʘʛ. ᴆʥᴇᴇʜᴇʨ ɼʘʷʥ 

ʜʵʣʭʠʡʥ ʭװʨʵʵʥʜ ʛʘʨʯ ʙʫʡ ᴇᴇʨʯʣᴇʣʪ ʥʴ  ʵʢʦʣʦʛʠʡʥ ʪʦʛʪʦʣʮʦʦʥʜ ʦʨʦʥ ʟʘʡ, ʮʘʛ ʭʫʛʘʮʘʘʥʳ 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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ʭʫʚʴʜ ʷʤʘʨ ʭʫʚʴʩʘʣ ʘʚʯʠʨʯ ʙʫʡʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʛʘʟʨʳʥ ʙװʨʭʵʚʯ ʛʦʣʣʦʭ ʰʘʣʛʫʫʨ 

 ,ʨʭʵʚʯʠʡʥ ʤʵʜʵʵʣʵʣ ʥʴ ʍɸɸװʣʵʣʪ ʙʦʣʦʥ ʘʰʠʛʣʘʛʜʘʞ ʠʨʩʵʥ ʙʘʡʥʘ. ʀʡʤʵʵʩ ʛʘʟʨʳʥ ʙװװʟװ

ʫʩ ʩʫʜʣʘʣ, ʦʡ ʩʫʜʣʘʣ, ʛʘʟʘʨ ʪᴇʣᴇʚʣᴇʣʪ, ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʥᴇʣᴇᴇʣᴇʭ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵ ʟʵʨʵʛ 

ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʫʫʜʘʜ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʛʜʩʵʵʨ ʙʘʡʥʘ.  

ɹʘʡʛʘʣʠʡʥ ʵʢʦʩʠʩʪʝʤװװʜʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʘʣ ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʘʡʜʘʛ ʫʯʨʘʘʩ ʛʘʟʨʳʥ 

ʙװʨʭʵʚʯʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʦʨʯʥʳ ʜʦʨʦʡʪʦʣ, ʭʫʚʴʩʘʣ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʭʘʥʜʣʘʛʳʛ ʩʫʜʣʘʭʘʜ 

ᴇʨʛᴇʥ  ʘʰʠʛʣʘʞ ʠʨʩʵʥ ʙʘʡʜʘʛ. ʀʥʛʵʭʜʵʵ ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʜ ʛʘʨʯ ʙʫʡ ᴇᴇʨʯʣᴇʣʪʠʡʛ 

"ʛʘʟʨʳʥ ʙϮʨʭʵʚʯʠʡʥ ʜʘʚʪʘʤʞʠʪ ϺϺʨʯʣϺʣʪ" ʙʘ "ʛʘʟʨʳʥ ʙϮʨʭʵʚʯʠʡʥ ϺϺʨʯʣϺʣʪ" ʛʵʩʵʥ 

ʭʦʸʨ ʘʨʛʘʘʨ ʩʫʜʘʣʞ ʠʨʩʵʥ ʙʘʡʥʘ (Coppin P., Jonckheere I., Nackaerts K., Muys B., 2004). 

ʂʦʧʧʠʥ ʥʘʨ (2004) ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ "ʥɻʛ ʘʥʛʠ ʥϺʛϺϺʛϺϺʨ ʙϮʨʤϺʩϺʥ 

ʩʦʣʠʛʜʦʭ Ϯʡʣ ʷʚʮ" ʭʵʤʵʵʥ ʪʦʜʦʨʭʦʡʣʞ ʭʘʨʠʥ ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ ʜʘʚʪʘʤʞʠʪ 

ᴇᴇʨʯʣᴇʣʪʠʡʛ "ʛʘʟʨʳʥ ʙϮʨʭʵʚʯʠʡʥ ʰʠʥʞ ʯʘʥʘʨʪ ʛʘʨʘʭ ϺϺʨʯʣϺʣʪ ʙʘ ʵʥʵ ʥʴ ʛʘʟʨʳʥ 

ʙϮʨʭʵʚʯʠʡʥ ʘʥʛʠʣʘʣʜ ʥϺʣϺϺʣϺʭʛϮʡ" ʭʵʤʵʵʥ װʟʩʵʥ ʙʘʡʥʘ. ʕʥʜʵʵʩ װʟʵʭʵʜ ʛʘʟʨʳʥ 

ʙװʨʭʵʚʯʠʡʥ ᴇᴇʨʯʣᴇʣʪ ʥʴ ʭʦʪʞʠʣʪ, ʍɸɸ-ʥ ʵʜʵʣʙʵʨ ʛʘʟʘʨ ʪʵʣʵʭ, ʦʡ ʙʦʣʦʥ ʭʵʵʨʠʡʥ 

ʪװʡʤʨʵʵʩ װװʜʵʣʪʵʡ ʙʦʣ ʜʘʚʪʘʤʞʠʪ ᴇᴇʨʯʣᴇʣʪ ʥʴ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪ, ʙʦʭʠʨʜʦʣ, 

ʞʠʣ, ʫʣʠʨʣʳʥ ʷʣʛʘʘʪʘʡ ʥᴇʭʮᴇʣ ʟʵʨʛʵʵʨ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʶʤ. ʀʡʤʵʵʩ ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ 

ᴇᴇʨʯʣᴇʣʪʠʡʥ ʵʥʵ ʭʦʸʨ ʪᴇʣᴇʚʠʡʛ ʵʢʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘʥʜ ʘʣʠʚʘʘ ʥʵʛ ʭװʯʠʥ ʟװʡʣʠʡʥ 

ʥᴇʣᴇᴇʛᴇᴇʨ ʠʣʨʵʭ װʨ ʜʘʛʘʚʘʨ ʭʵʣʙʵʨʵʵʨ ʘʰʠʛʣʘʞ ʙʦʣʦʭ ʶʤ.  

ʄʦʥʛʦʣ ʦʨʥʳ ʮᴇʣʞʠʣʪʠʡʥ װʥʵʣʛʵʵ, ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘʥʜ ʮʘʛ ʭʫʛʘʮʘʘʥʳ ᴇʥʜᴇʨ 

ʜʘʚʪʘʤʞʪʘʡ ʄʆɼʀʉ ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ɸʢʫʘ ʙʦʣʦʥ ʊʝʨʨʘ ʤʵʜʵʵʛʵʵʨ ʙʦʣʦʚʩʨʫʫʣʩʘʥ 

ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ ʘʥʛʠʣʣʳʥ ʟʫʨʘʛ ʥʴ ʥʵʥ ʯʫʭʘʣ װʟװװʣʵʣʪ ʙʦʣʦʭ ʶʤ. ʊʫʭʘʡʣʙʘʣ, 

ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʪʫʭʘʡʥ  ʵʢʦʩʠʩʪʝʤʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ  

ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ ʜʦʦʜ ʰʘʪʣʘʣʘʘʩ ʜʵʵʜ ʰʘʪʣʘʣ ʨʫʫ ʯʠʛʣʵʩʵʥ װʩʨʵʣʪʪʵʡ 

ʰʠʣʞʠʣʪװװʜʵʵʨ װʥʵʣʵʭ ʙʦʣʦʤʞʪʦʡ ʙʘ ʵʥʵ  ʥʴ ʛʘʟʨʳʥ ʜʦʨʦʡʪʦʣ ʙʦʣʦʥ ʮᴇʣʞʠʣʪʠʡʥ װʨ 

ʜʘʛʘʚʨʳʛ ʘʣʴ ʘʣʠʥʳʛ ʠʣʵʨʭʠʡʣʥʵ.  

ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʤʘʥʘʡ ʫʣʩʘʜ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ ʵʨʯʠʤʪʵʡ ʭᴇʛʞʠʭ ʙʦʣʩʥʦʦʨ ʛʘʜʥʳʥ 

ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʪʘʡ ʙʦʣʦʥ ʜʦʪʦʦʜʳʥ ʘʞ ʘʭʫʡʥ ʥʵʛʞװװʜ ʛʦʚʠʡʥ ʙװʩʵʜ ʥװװʨʩ, ʟʵʩ ʙʦʣʦʥ 

ʙʫʩʘʜ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʪʦʤʦʦʭʦʥ ʦʨʜʫʫʜʳʛ ʘʰʠʛʣʘʭ ʙʦʣʩʥʦʦʨ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ ʠʭʵʵʭʵʥ 

ʩᴇʨᴇʛ ʥᴇʣᴇᴇʪʵʡ ʙʦʣʞ ʠʨʩʵʥ ʪʫʣ ɹʆʗ-ʥʘʘʩ ʭʵʨʵʛʞװװʣʞ ʙʫʡ ʫʫʨʭʘʡʥ ʘʰʠʛʣʘʞ ʙʫʡ 

ʛʘʟʨʫʫʜʘʜ ɹʘʡʛʘʣʴ ʦʨʯʠʥʜ ʥᴇʣᴇᴇʣᴇʭ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵ ʭʠʡʛʜʜʵʛ ʙʦʣʩʦʥ ʥʴ ʪʫʭʘʡʥ ʙװʩ 

ʥʫʪʛʠʡʥ ʭᴇʨʩʥʠʡ ʵʚʜʨʵʣ, ʜʦʨʦʡʪʦʣʜ װʥʵʣʵʣʪ ʜװʛʥʵʣʪ ᴇʛᴇʭ, ʤʦʥʠʪʦʨʠʥʛ ʭʠʡʭ, ʵʚʜʵʨʯ 

ʜʦʨʦʡʪʩʦʥ ʛʘʟʨʫʫʜʘʜ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ ʭʠʡʭ ʯʠʛʣʵʣʵʵʨ ʘʨʛʘ ʟװʡʥ ʟᴇʚʣᴇʤʞ ᴇʛʜᴇʛ ʙʦʣʩʦʥ 

ʙʘʡʥʘ.  

ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɽʨᴇᴇ, ʍװʜʵʨ, ɹʘʷʥʛʦʣ, ʄʘʥʜʘʣ ʩʫʤʜʳʥ ʥʫʪʘʛʪ ʫʫʣ ʫʫʨʭʘʡʥ ʭʘʡʛʫʫʣʳʥ 

ʙʦʣʦʥ ʘʰʠʛʣʘʣʪʳʥ ʪʫʩʛʘʡ ʟᴇʚʰᴇᴇʨᴇʣʪʵʡ ʪʘʣʙʘʡ ʠʭʪʵʡ ʙᴇʛᴇᴇʜ ʫʫʣ ʫʫʨʭʘʡʥ ʦʣʙʦʨʣʦʭ 

 ʡʣ ʘʞʠʣʣʘʛʘʘ ʟʘʨʠʤ ʩʫʤʜʳʥ ʥʫʪʘʛʪ ʵʨʯʠʤʪʵʡ ʷʚʘʛʜʘʭ ʙʦʣʩʥʦʦʨ ʪʫʭʘʡʥ ʩʫʤʜʳʥ ʥʫʪʘʛʪװ

ʙʵʣʯʵʵʨʠʡʥ ʛʘʟʘʨ ʭʦʤʩʜʦʭ, ʵʚʜʵʨʯ ʜʦʨʦʡʪʩʦʥ ʛʘʟʨʳʥ ʭʵʤʞʵʵ ʥʵʤʵʛʜʵʭ ʩᴇʨᴇʛ 

ʭʘʥʜʣʘʛʫʫʜ ʠʭʩʵʭ ʙʦʣʞʵʵ. 

1.2. ʉʫʜʘʣʛʘʘʥʳ ʘʨʛʘʟװʡ 

1.2.1. ʍʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʨʛʘʟװʡ: ɼʵʣʭʠʡʥ ʛʘʜʘʨʛʫʫ ʜʵʵʨʭ 

ʙʦʜʠʪ ʟװʡʣʩʠʡʛ ʛʘʟʨʳʥ ʙװʨʭʵʚʯ ʛʵʥʵ. ɻʵʭʜʵʵ ʷʤʘʨ ᴇʥʜʨᴇᴇʩ, ʷʤʘʨ ʭʘʨʘʘʥʳ ʯʘʜʚʘʨʘʘʨ 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 

 

  13 
 

ʜʵʣʭʠʡ ʨװװ ʭʘʨʞ ʷʤʘʨ ʙʦʜʠʪ ʟװʡʣʩʠʡʛ ʷʣʛʘʞ ʭʘʨʞ ʯʘʜʘʞ ʙʘʡʛʘʘʛʘʘʩ ʭʘʤʘʘʨʘʥ ʛʘʟʨʳʥ 

ʙװʨʭʵʚʯʠʡʥ ʟʫʨʛʫʫʜ ʷʣʛʘʘʪʘʡ ʙʘʡʜʘʛ. ʊʦʤʦʦʭʦʥ ʛʘʟʘʨ ʥʫʪʛʠʡʥ ʭװʨʵʵʥʜ ʛʘʟʨʳʥ 

ʙװʨʭʵʚʯʠʡʥ ʟʫʨʛʠʡʛ ʟᴇʚʭᴇʥ ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵ ʘʰʠʛʣʘʥ ʟʘʡʥʘʘʩ ʪʘʥʜʘʥ ʩʫʜʣʘʣʳʥ 

ʘʨʛʘʘʨ ʭʠʡʭ ʙʦʣʦʣʮʦʦʪʦʡ ʶʤ. ʊʫʭʘʡʣʙʘʣ, ʆʣʦʥ ʋʣʩʳʥ ɻʝʦʩʬʝʨ-ɹʠʦʩʬʝʨ ʍᴇʪᴇʣʙᴇʨᴇᴇʩ 

(The International Geosphere-Biosphere Programme-IGBP) ʛʘʨʛʘʩʘʥ ʜʵʣʭʠʡʥ ʛʘʟʨʳʥ 

ʙװʨʭʵʚʯʠʡʥ ʘʥʛʠʣʣʳʥ ʩʭʝʤ ʥʴ ʛʣʦʙʘʣ ʤʵʜʵʵʥʠʡ ʪװʚʰʠʥʜ ʟʦʨʠʫʣʘʛʜʩʘʥ ʙʘ ʄʦʥʛʦʣ ʦʨʥʳ 

ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ ʟʫʨʛʠʡʛ ʭʠʡʭʵʜ ʜʫʥʜ ʙʦʣʦʥ ʙʘʛʘ ʷʣʛʘʭ ʯʘʜʚʘʨʪʘʡ ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ 

ʤʵʜʵʵ ʘʰʠʛʣʘʭ ʪʦʭʠʦʣʜʦʣʜ ʵʥʵʭװװ ʘʥʛʠʣʣʳʛ ʭʵʨʵʛʣʵʞ ʙʦʣʥʦ. ɹʘʡʛʘʣʴ ʦʨʯʥʳ 

ʤʵʜʵʵʣʣʠʡʥ ʪᴇʚʜ 2010 ʦʥʦʦʩ ʄʦʥʛʦʣ ʦʨʥʳ ʦʥʮʣʦʛʪ ʪʦʭʠʨʫʫʣʘʥ ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ 

ʘʥʛʠʣʣʳʥ ʩʭʝʤʠʡʛ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʙʠʣʵʵ. IGBP-ʠʡʥ ʘʥʛʠʣʣʳʥ ʩʭʝʤ ʙʦʣʦʥ ʄʦʥʛʦʣ 

ʦʨʦʥʜ ʙʘʡʞ ʙʦʣʦʭ ʘʥʛʠʫʜʳʛ װʟװװʣʵʚ (1- ʨ ʭװʩʥʵʛʪ).  

1 ʜϮʛʵʵʨ ʭϮʩʥʵʛʪ  

 IGBP ʛʘʟʨʳʥ ʙϮʨʭʵʚʯʠʡʥ ʘʥʛʠʫʜ 
ˉ IGBP classes ʄʦʥʛʦʣ ʦʨʦʥʜ ʙʘʡʞ ʙʦʣʦʭ ʘʥʛʠʫʜ 

1 Water ʋʩ 

2 Evergreen Needleleaf forest ʄᴇʥʭ ʥʦʛʦʦʥ ʰʠʣʤװװʩ ʦʡ 

3 Evergreen Broadleaf forest   

4 Deciduous Needleleaf forest ʐʠʣʤװװʩʪ ʦʡ 

5 Deciduous Broadleaf forest ʅʘʚʯʠʪ ʦʡ 

6 Mixed forest ʍʦʣʠʤʦʛ ʦʡ 

7 Closed shrublands ɹʫʪʘʨʭʘʛ ʭʵʵʨ 

8 Open shrublands ɸʣʘʛ ʮʦʦʛ ʙʫʪʘʨʭʘʛ ʛʘʟʘʨ 

9 Woody savannas   

10 Savannas   

11 Grasslands ʍʵʵʨ (ᴆʚʩʪʵʡ ʛʘʟʘʨ) 

12 Permanent wetlands ʅʫʛʘ, ʥʘʤʛʘʨʭʘʛ ʛʘʟʘʨ 

13 Croplands ʊʘʨʠʘʣʘʥʛʠʡʥ ʛʘʟʘʨ 

14 Urban and built-up ʍʦʪ, ʩʫʫʨʠʥ ʛʘʟʘʨ 

15 Cropland/Natural vegetation mosaic ʊʘʨʠʘʣʘʥ ʭʦʣʠʣʜʩʦʥ ʛʘʟʘʨ 

16 Snow and ice ʄᴇʥʭ ʮʘʩ, ʤᴇʩ 

17 Barren or sparsely vegetated ʋʨʛʘʤʘʣʛװʡ ʙʦʣʦʥ ʩʠʡʨʵʛ ʫʨʛʘʤʘʣʪʘʡ ʛʘʟʘʨ 

ɻʘʟʨʳʥ ʥʦʛʦʦʥ ʙװʨʭʵʚʯʠʡʥ ʘʥʛʠʫʜ ʫʨʛʘʣʪʳʥ ʭʫʛʘʮʘʘʥʳ ʬʝʥʦʣʦʛʠʡʥ 

ʤʫʨʫʡʛʘʘʨ ʷʣʛʘʛʜʘʞ ʙʦʣʦʭ ʥʴ ʘʥʛʠʣʣʳʥ ʘʨʛʘ ʟװʡʥ װʥʜʩʵʥ ʘʨʛʘ ʶʤ. ɹʘʛʘ ʙʦʣʦʥ 

ʜʫʥʜ ʷʣʛʘʭ ʯʘʜʚʘʨʪʘʡ ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵʛʵʵʨ ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ ʟʫʨʘʛ 

ʭʠʡʭʵʜ ʥʦʛʦʦʥ ʙװʨʭʵʚʯʠʡʥ ʫʨʛʘʣʪʳʥ ʭʫʛʘʮʘʘʥʳ ʩʧʝʢʪʨʦʛʠʡʥ ʤʫʨʫʡʛ (ʬʝʥʦʣʦʛʠ) 

ʮʘʛ ʭʫʛʘʮʘʘʥʳ ʮʫʚʘʘ ʤʵʜʵʵʥʵʵʩ ʛʘʨʛʘʞ ʘʚʘʭ ʟʦʨʠʫʣʘʣʪʘʘʨ ʩʪʘʪʠʩʪʠʢʠʡʥ 

ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʥ ñɻʦʣ ʢʦʤʧʦʥʝʥʪò-ʠʡʥ ʘʨʛʘ ʭʵʨʵʛʣʵʞ, ʫʣʠʨʣʳʥ ʭʫʛʘʮʘʘʥʳ NDVI 

ʤʵʜʵʵʥʠʡ ʮʫʚʘʘʪʘʡ ʢʦʨʨʝʣʷʮʠʡʥ ᴇʥʜᴇʨ ʭʘʤʘʘʨʘʣʪʘʡ ʥʵʛʜװʛʵʵʨ ʢʦʤʧʦʥʝʥʪʳʛ 

ʩʦʥʛʦʥ  ʭʷʥʘʣʪʛװʡ ʘʥʛʠʣʣʳʥ ʘʨʛʘʘʨ ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʞ ʢʣʘʩʪʝʨʫʫʜʳʛ ʛʘʨʛʘʚ.  

ʂʣʘʩʪʝʨʫʫʜʘʘʨ ʩʧʝʢʪʨʦʛʠʡʥ ʤʫʨʫʡʛ ʙʦʜʫʫʣʞ ʪװװʥʜʵʵ ʪʫʣʛʫʫʨʣʘʥ 

ʫʨʴʜʯʠʣʩʘʥ ʘʥʛʠʣʘʣ ʭʠʡʩʵʥ ʙʘ ʜʵʵʨ ʜʫʨʜʘʛʜʩʘʥ ʙʠʦʬʠʟʠʢʠʡʥ ʰʠʥʞ ʯʘʥʘʨʪʘʡ 

ʩʵʜʵʚʯʠʣʩʵʥ ʪʫʩʣʘʭ ʟʫʨʛʫʫʜ ʙʦʣʦʥ ʛʘʟʨʳʥ ʭʷʥʘʥ ʙʘʪʘʣʛʘʘʞʫʫʣʘʣʪʳʥ ʭʵʤʞʠʣʪʠʡʥ 

ʤʵʜʵʵʥʠʡ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʂʣʘʩʪʝʨ ʩʧʝʢʪʨʦʥʫʫʜʳʛ ʥʵʛʪʛʵʞ 2-ʨ ʭװʩʥʵʛʪʵʜ 

ʭʘʨʫʫʣʩʘʥ ʘʥʛʠʣʣʳʥ ʩʭʝʤʠʡʥ ʜʘʛʫʫ ʘʥʛʠʣʘʥ ʵʮʵʩʣʵʥ ʛʘʨʛʘʚ. 
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2 ʜʫʛʘʘʨ ʭϮʩʥʵʛʪ  

ʂʦʤʧʦʥʝʥʪʫʫʜʳʥ ʭʘʤʘʘʨʘʣ 

 
2-ʨ ʭװʩʥʵʛʪʵʜ 2005 ʦʥʳ ʮʫʚʘʘʥʜ ʭʠʡʩʵʥ ʛʦʣ ʢʦʤʧʦʥʝʥʪʠʡʥ ʩʪʘʪʠʩʪʠʢ 

ʰʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʜ 1 ʜװʛʵʵʨ ʢʦʤʧʦʥʝʥʪ ʭʫʛʘʮʘʘʥʳ ʮʫʚʘʘ ʤʵʜʵʵʥװװʜʪʵʡ (0.75-0.97) 

ʭʦʦʨʦʥʜ ʢʦʨʨʝʣʷʮʠʪʘʡ ʙʘʡʛʘʘ ʥʴ ʙʫʩʘʜ ʢʦʤʧʦʥʝʥʪʫʫʜʳʛ ʪᴇʣᴇᴇʣᴇʭ ʭʘʥʛʘʣʪʪʘʡ 

ʥᴇʭʮᴇʣʪʵʡ ʪʫʣ ʘʥʛʠʣʘʣʜ ʘʰʠʛʣʘʞ ʙʦʣʦʭʳʛ ʩʪʘʪʠʩʪʠʢ ʭʘʤʘʘʨʣʘʘʨ ʭʘʨʫʫʣʞ ʙʘʡʥʘ (2-ʨ 

ʭװʩʥʵʛʪ). ʕʥʵʭװװ ʢʣʘʩʪʝʨ ʤʵʜʵʵʥ ʜʵʵʨ ñʍʫʛʘʮʘʘʪ ʮʫʚʘʘʥʳ ʜװʥ ʰʠʥʞʠʣʛʵʵò-ʥʠʡ 

ʘʨʛʘʯʣʘʣʳʥ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʫʨʛʘʤʣʳʥ ʩʧʝʢʪʨʦʛʠʡʥ ʤʫʨʫʡʥʫʫʜʳʛ (1-ʨ ʪʘʭʠʨʤʘʛ) 

ʥʠʡʪ 126 ʢʣʘʩʪʝʨ ʫʪʛʫʫʜʘʜ ʜʵʵʨ ʪʦʦʮʦʦʣʦʥ ʙʦʜʫʫʣʞ ʛʘʨʛʘʞ 2-ʨ ʭװʩʥʵʛʪʵʜ װʟװװʣʩʵʥ 

ʄʦʥʛʦʣ ʦʨʥʳ ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ ʘʥʛʠʣʣʳʥ ʩʭʝʤʠʡʥ ʜʘʛʫʫ ʩʫʜʣʘʘʯʠʡʥ ʤʵʜʣʵʛʪ 

ʪʫʣʛʫʫʨʣʘʩʘʥ ʭʷʥʘʣʪʪʘʡ ʘʥʛʠʣʣʳʥ ʘʨʛʘʯʣʘʣʘʘʨ ᴇᴇʨ ʭʦʦʨʦʥʜʦʦ ʠʞʠʣ ʪᴇʩʪʵʡ 

ʩʧʝʢʪʨʦʛʠʡʥ ʫʪʛʫʫʜʳʛ ʥʵʛʪʛʵʭ ʟʘʤʘʘʨ ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ ʵʮʩʠʡʥ ʟʫʨʛʠʡʛ ʭʠʡʚ. 

ʃʘʥʜʩʘʪ 8 ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵʛ ENVI ʧʨʦʛʨʘʤʤʘʘʨ 4, 3, 2-ʨ ʩʫʚʛʫʫʜʳʥ ʟʫʨʛʫʫʜ 

ʙʦʣʦʭ ʙʘʡʛʘʣʠʡʥ ᴇʥʛᴇʥʠʡ ʥʠʡʣʵʤʞʠʡʛ ʙʦʣʦʥ ʟʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ 7, 5, 2 ʭʫʫʨʤʘʛ 

ᴇʥʛᴇʥʠʡ ʥʠʡʣʵʤʞʠʡʛ ʘʰʠʛʣʘʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʭʵʜ ʙʵʣʜʩʵʥ. ʃʘʥʜʩʘʪ 8 ʭʠʡʤʵʣ 

ʜʘʛʫʫʣʳʥ ʟʫʨʘʛ 11 ʩʫʚʘʛʪʘʡ ʤʝʪʘ ʜʘʪʘ ʭʘʤʪ ʜʘʛʘʣʜʘʥ ʠʨʵʭ ʙᴇʛᴇᴇʜ ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ 

ʟʫʨʘʛ ʪʫʭʘʡʥ ʛʘʟʘʨʪ ʟʫʨʘʛʣʘʣ ʭʠʡʭ װʝʜ ʛʘʟʘʨʟװʡʥ ʙʘʡʨʣʘʣ, ʮʘʛ ʘʛʘʘʨʳʥ ʙʘʡʜʘʣ, 

ʘʛʘʘʨ ʤʘʥʜʣʳʥ ʪʫʥʛʘʣʘʛʰʠʣ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʘʭ ʘʣʜʘʘ ʛʘʨʜʘʛ ʪʫʣ ʵʭ ʤʵʜʵʵʥʜ ʘʛʘʘʨ 

ʤʘʥʜʣʳʥ ʙʦʣʦʥ ʨʘʜʠʘʥʩʠʡʥ ʟʘʩʚʘʨʳʥ ENVI 5.1 ʧʨʦʛʨʘʤʤʳʛ ʘʰʠʛʣʘʥ ʭʠʡʣʵʵ. ʄᴇʥ 

ʵʜʛʵʵʨ ʟʫʨʛʫʫʜʳʛ ʪʫʩ ʧʨʦʛʨʘʤʤʳʥ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʥʠʡʣװװʣʞ 1 ʟʫʨʘʛ ʙʦʣʛʦʞ 

ʭʷʥʘʣʪʪʘʡ ʘʥʛʠʣʣʳʥ ʘʨʛʳʥ ʭʘʤʛʠʡʥ ʠʭ ʪᴇʩᴇᴇʪʵʡʥ ʘʨʛʘ (Maximum Likelihood 

Classification) ʘʰʠʛʣʘʥ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʛ ʪʦʦʮʦʦʣʦʚ. ʄᴇʥ 

ʭʘʤʛʠʡʥ ʠʭ ʪᴇʩᴇᴇʪʵʡʥ ʘʨʛʘ ʘʰʠʛʣʘʭʘʜ ʪʫʭʘʡʥ ʟʫʨʛʠʡʥ ʠʞʠʣ ʪᴇʩᴇᴇʪʵʡ ʩʧʝʢʪʨʠʡʥ 

ʤʫʞʠʜ ʙװʨʪʛʵʛʜʩʵʥ ᴇᴇʨ ᴇᴇʨ ʦʙʲʝʢʪʳʛ ʟʘʨʠʤ ʛʘʟʘʨ ʠʞʠʣ ʛʵʞ ʪʦʦʮʦʦʣʞ ʙʘʡʩʘʥ ʫʯʠʨ 

ʪװװʥʠʡʛ ʜʘʭʠʥ ʩʘʥʩʨʳʥ ʟʫʨʛʘʘʩ ʛʘʨ ʘʨʛʘʘʨ ʙʫʶʫ ʜʠʞʠʪʘʡʟʝʨʜʘʭ ʘʨʛʘʘʨ ʘʥʛʠʣʣʳʛ 

ʩʘʡʞʨʫʫʣʞ, ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ ʘʥʛʠʣʣʳʥ ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵ, ʭʷʥʘʣʪʪʘʡ 

ʘʥʛʠʣʣʳʥ ʙʦʣʦʥ ʤʵʜʣʵʛʪ ʩʫʫʨʠʣʩʘʥ ʘʨʛʘʟװʡʛ ʘʰʠʛʣʘʥ ʪʦʦʮʦʦʣʦʣ ʭʠʡʭʵʜ ʛʘʟʨʳʥ 

ʙװʨʭʵʚʯʠʡʥ ʘʥʛʠʣʘʣ ʪʫʩ ʙװʨʠʡʥ װʨ ʜװʥʛ ʟʫʨʘʛʪ ʭʘʨʫʫʣʘʚ. 

ʂʘʣʝʥʜʘʨʠʡʥ 

ʭʦʥʦʛ
ʉʘʨ/ʭʦʥʦʛPC 1 PC 2 PC 3 PC 4 PC 5 PC 6 PC 7 PC 8 PC 9 PC 10 PC 11 PC 12

2005113 IV/2-ʨ 10 ʭʦʥʦʛ0.75 -0.48 -0.06 0.25 0.28 0.04 0.20 0.06 0.13 0.00 -0.01 0.00

2005129 V/1-ʨ 10 ʭʦʥʦʛ0.85 -0.43 -0.09 -0.04 0.13 -0.07 -0.02 -0.09 -0.22 -0.02 0.01 0.00

2005145 V/2-ʨ 10 ʭʦʥʦʛ0.92 -0.26 -0.17 -0.14 0.02 0.03 -0.15 -0.02 0.11 0.04 -0.02 0.00

2005161 VI/1-ʨ 10 ʭʦʥʦʛ0.97 0.02 -0.16 -0.04 -0.07 0.04 0.05 0.07 -0.01 -0.09 0.04 -0.01

2005177 VI/2-ʨ 10 ʭʦʥʦʛ0.98 0.12 -0.10 0.00 -0.05 0.00 0.08 -0.02 -0.02 0.05 -0.09 0.04

2005193 VII/1-ʨ 10 ʭʦʥʦʛ0.98 0.16 -0.04 0.05 -0.01 -0.04 0.02 -0.06 0.01 0.07 0.08 -0.05

2005209 VII/2-ʨ 10 ʭʦʥʦʛ0.97 0.17 0.04 0.07 0.04 -0.05 -0.06 -0.05 0.03 -0.08 -0.05 -0.04

2005225 VIII/1-ʨ 10 ʭʦʥʦʛ0.98 0.13 0.08 0.03 0.05 -0.01 -0.05 0.02 0.00 -0.01 0.04 0.11

2005241 VIII/2-ʨ 10 ʭʦʥʦʛ0.97 0.05 0.13 -0.02 0.05 0.06 -0.04 0.13 -0.05 0.05 -0.03 -0.06

2005257 IX/1-ʨ 10 ʭʦʥʦʛ0.93 -0.08 0.25 -0.16 0.00 0.13 0.10 -0.11 0.03 -0.03 0.01 0.00

2005273 IX/2-ʨ 10 ʭʦʥʦʛ0.88 -0.30 0.19 -0.11 -0.10 -0.27 0.07 0.07 0.06 0.00 0.00 0.00

2005289 X/1-ʨ 10 ʭʦʥʦʛ0.80 -0.44 0.11 0.26 -0.25 0.08 -0.08 -0.02 -0.02 0.01 0.00 0.01



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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2 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʃʘʥʜʩʘʪ ʭʠʡʤʵʣ ʜʘʛʫʫʣʘʘʩ ʛʘʟʨʳʥ ʙϮʨʭʵʚʯʠʡʥ ʷʣʛʘʛʜʘʭ ʙʘʡʜʘʣ 

ɻʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ ʘʥʛʠʣʣʳʥ ʛʘʟʘʨ ʪʘʨʠʘʣʘʥʛʠʡʥ ʘʥʛʠʣʘʣʜ ʘʪʘʨʰʩʘʥ, 

ʫʨʠʥʰʠʣʩʘʥ, ʦʜʦʦ ʘʰʠʛʣʘʞ ʙʘʡʛʘʘ ʙʫʶʫ ʪʘʨʠʘʣʩʘʥ ʪʘʣʙʘʡ, ʭʦʪ ʩʫʫʨʠʥʳ ʛʘʟʘʨʪ 

ʘʡʤʘʛ, ʩʫʤ, ʪʦʩʛʦʥ, ʙʘʛʠʡʥ ʪᴇʚ, ʙʘʨʠʣʛʘʞʩʘʥ ʙʦʣʦʥ ʭʫʚʠʡʥ ʦʨʦʥ ʩʫʫʮ, ʘʣʙʘʥ 

ʙʘʡʛʫʫʣʣʘʛʘ, ʙʫʩʘʜ ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʰʠʛʣʘʞ ʙʘʡʛʘʘ ʙʘʡʛʫʫʣʘʤʞ, ʥʫʫʨʳʥ ʘʥʛʠʣʘʣʜ 

ʥʫʫʨ, ʪʦʡʨʦʤ, ʰʠʨʛʵʜʵʛ ʥʫʫʨ, ʙʦʨʦʦʥʳ ʜʘʨʘʘ װװʩʜʵʛ ʥʫʫʨ, ʦʡ ʰʠʣʤװװʩʪ ʙʦʣʦʥ 

ʥʘʚʯʠʪ ʦʡ, ʭʵʵʨʠʡʥ ʘʥʛʠʣʘʣʜ ʭʫʫʨʘʡ ʭʵʵʨ, ʫʫʣʳʥ ʭʵʵʨʪ ʭʵʵʨʠʡʥ ʙװʩʵʵʩ ʫʫʣʳʥ 

ʭʵʵʨʪ ʰʠʣʞʠʭ ʟʫʨʚʘʩ ʤᴇʥ ʦʡʪ ʭʵʵʨ, ʥʫʛʘ, ʛʦʣʳʥ ʭᴇʥʜʠʡʜ ʥʫʛʘ ʥʘʤʛʘʨʭʘʛ ʛʘʟʘʨ, 

ʛʦʣʳʥ ʪʘʪʘʤ, ʛʦʣ, ʛʦʨʭʠʥʳ װʥʜʩʵʥ ʛʦʣʜʠʨʣʳʛ ʦʡʣʛʦʭ ʙʦʣ ʫʨʛʘʤʘʣʛװʡ ʥװʮʛʵʨʩʵʥ 

ʛʘʟʘʨ ʵʣʩ, ʵʣʩʵʨʭʵʛ ʭᴇʨʩʪʵʡ ʙʘʨʘʛ ʫʨʛʘʤʘʣʛװʡ, ʤʘʥʭʘʥ ʵʣʩ, ʰʘʣ ʭᴇʨʩ ʙʘʛʪʜʘʛ ʙʦʣ 

ʫʫʣ ʫʫʨʭʘʡʥ ʘʥʛʠʣʘʣʜ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʭʘʡʛʫʫʣʳʥ ʙʦʣʦʥ ʦʣʙʦʨʣʦʣʪʳʥ 

ʣʠʮʝʥʟʪʵʡ, ʦʜʦʦ ʘʰʠʛʣʘʞ ʙʘʡʛʘʘ ʫʫʨʭʘʡʥ ʘʰʠʛʣʘʣʪʳʥ ʪʘʣʙʘʡʛ ʭʘʤʨʫʫʣʘʭ ʙʦʣ 

ʰʘʪʩʘʥ ʦʡ ʘʥʛʠʣʘʣʜ ʦʡ, ʭʵʵʨʠʡʥ ʪװʡʤʨʠʡʥ ʫʣʤʘʘʩ ʰʘʪʩʘʥ ʦʡʥ ʪʘʣʙʘʡʛ ʪʫʩ ʪʫʩ 

ʭʘʤʨʫʫʣʘʥ ʦʡʣʛʦʥʦ. ʕʜʛʵʵʨ ʥʴ ʘʰʠʛʣʘʣʪʳʥ ʙʘʡʜʣʘʘʨ ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ 

ʥᴇʣᴇᴇʣʣᴇᴇʩ װװʩʩʵʥ ʙᴇʛᴇᴇʜ ʵʥʵ ʵʨʛʵʵʜ ʙʘʡʛʘʣʠʡʥ ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ װʥʜʩʵʥ 

ʘʥʛʠʣʣʳʥ ʥʵʛ ʭʵʩʵʛ ʙʦʣʞ ᴇʛʜᴇʛ ʙʘʡʥʘ. 

1.2.2.ʋʫʨ ʘʤʴʩʛʘʣʳʥ ϺϺʨʯʣϺʣʪʠʡʛ Ϯʥʵʣʵʭ ʯʠʛʣʵʣʵʵʨ: ʉʫʜʘʣʛʘʘ ʷʚʫʫʣʩʘʥ ʙװʩ 

ʥʫʪʛʠʡʥ ʯʠʡʛʣʵʛ/ʭʫʫʨʘʡ ʙʘʡʜʣʳʥ ʟʵʨʵʛ ʥʴ ʙʠʦʣʦʛʠʡʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ, ʙʘʡʛʘʣʠʡʥ 

ʙʘʡʛʘʣʠʡʥ ʙװʩ, ʙװʩʣװװʨʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ ʠʣʵʨʭʠʡʣʵʭ װʟװװʣʵʣʪ ʙʦʣʦʭʳʥ ʟʵʨʵʛʮʵʵ ʫʫʨ 

ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʛʦʣ ʰʘʣʛʫʫʨ ʙʦʣʥʦ. ʎᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʛ װʥʵʣʵʭʵʜ ʫʫʨ 

ʘʤʴʩʛʘʣʳʥ ʭʫʚʴʜ ʯʠʡʛʰʣʠʡʥ ʜʫʪʘʮʳʛ ʙʫʶʫ ʛʘʥʛ װʥʵʣʵʭ ʙʘ ɼʵʣʭʠʡʥ ʮʘʛ ʫʫʨʳʥ 

ʙʘʡʛʫʫʣʣʘʛʘ (ɼʎʋɹ)-ʳʥ ʤʵʜʵʵʛʵʵʨ 50 ʛʘʨʫʡ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪ ʙʫʶʫ ʠʥʪʝʛʨʘʣ 

 ʨʵʵʥʜ ʭʫʨװʣʵʣʪʠʡʥ ʭװװʟװ ʣʵʥ ʛʘʨʛʘʩʘʥ ʙʘʡʜʘʛ. ʀʭʵʥʭ ʰʘʣʛʫʫʨװװʜ ʜʵʚʰװװʣʵʣʪװװʟװ

ʪʫʥʘʜʘʩ, ʭᴇʨʩʥʠʡ ʥᴇᴇʮ ʯʠʡʛ, ʥʘʨʥʳ ʥʠʡʣʙʵʨ ʮʘʮʨʘʛ, ʥʘʨʥʳ ʮʘʮʨʘʛʠʡʥ ʙʘʣʘʥʩ ʛ.ʤ 

ʯʠʡʛʰʣʠʡʥ (ʵʥʝʨʛʠʡʥ) ʥᴇᴇʮʠʡʥ װʟװװʣʵʣʪ ʙʘʡʭ ʭʘʨʠʥ ʜʦʨʦʡʪʣʳʥ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪʠʡʥ 

ʰʘʣʛʫʫʨ װʟװװʣʵʣʪ ʙʦʣʦʭ ʫʫʨʰʠʮ, ʥʠʡʣʙʵʨ ʫʫʨʰʠʣʪ, ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ, ʘʛʘʘʨʳʥ 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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ʜʫʪʘʛʜʘʣ ʯʠʡʛʰʠʣ, ʫʫʨʰʠʣʪʘʜ ʟʘʨʮʫʫʣʘʭ ʜʫʣʘʘʥ ʟʵʨʛʠʡʛ ʘʚʩʘʥ ʙʘʡʜʘʛ (ʅʘʮʘʛʜʦʨʞ ʃ., 

ʉʘʨʘʥʪʫʷʘ ɻ., 2003). 

1.2.3. ʋʨʛʘʤʘʣʞʠʣʪʳʥ ʪϺʣϺʚ ʙʘʡʜʣʳʛ ʪʦʛʪʦʦʭ: ʉʫʜʘʣʛʘʘ ʷʚʫʫʣʩʘʥ ʩʫʤʜʳʥ 

ʛʘʟʘʨ ʥʫʪʘʛʪ ʛʘʜʘʨʛʫʫʛʠʡʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʣʘʘʩ ʭʘʤʘʘʨʘʥ ʛʝʦʙʦʪʘʥʠʢʠʡʥ ʙʠʯʠʛʣʵʣ ʭʠʡʞ 

ʙʘʡʚ. ɹʠʯʠʛʣʵʣʠʡʥ ʪʘʣʙʘʡʛ ʪʫʭʘʡʥ ʫʨʛʘʤʣʳʥ ʙװʣʛʵʤʜʣʠʡʛ ʙװʨʵʥ ʪᴇʣᴇᴇʣʞ ʯʘʜʘʭ ʛʘʟʨʳʛ 

ʩʦʥʛʦʥ ʘʚʯ, ʥʵʛ ʛʝʢʪʘʨ ʪʘʣʙʘʡʥ ʭʵʤʞʵʵʥʜ ʙʠʯʠʛʣʵʥ ʟװʡʣʠʡʥ ʙװʨʵʣʜʵʭװװʥʠʡʛ ʛʘʨʛʘʞ 

ʙʘʡʚ (ɻʨʫʙʦʚ ɺ.ʀ.,, 1982). ʄᴇʥ ʟװʡʣ ʪʫʩ ʙװʨʠʡʥ ʪʫʩʛʘʛ ʙװʨʭʮʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʙᴇʛᴇᴇʜ 

ʵʜʛʵʵʨ װʟװװʣʵʣʪװװʜ ʪʫʭʘʡʥ ʙװʣʛʵʤʜʣʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʘʣʜ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭʵʜ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣʥʦ.  

 ʋʨʛʘʤʘʣʞʠʣʪʳʥ ʜʦʨʦʡʪʣʳʛ ʠʣʵʨʭʠʡʣʵʭ ʙʦʪʘʥʠʢ ʰʘʣʛʫʫʨʫʫʜ. װתʥʠʡ ʪʫʣʜ 

ʫʨʛʘʤʘʣʞʠʣʪʳʥ ʙʠʯʠʛʣʵʣ ʭʠʡʩʵʥ ʙװʣʛʵʤʜʵʣ ʪʫʩ ʙװʨʜ ʆʜʫʤʳʥ ʢʦʵʬʬʠʮʠʝʥʪʳʥ  

ʰʘʣʛʫʫʨ ʘʰʠʛʣʘʥ ʜʦʨʦʡʪʣʳʥ ʭʵʨ ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʞʵʵ  (ɹʳʢʦʚ ɹ. ɸ, 1983) . 

 ϭϮʥʜ: ɼʦʨʦʡʪʦʣ ʂ 
́̂

́
 ̂  ʘ-ʥʠʡʪ ʙװʨʪʛʵʛʜʩʵʥ ʟװʡʣװװʜ, ʙ-ʪʫʭʘʡʥ ʙװʣʛʵʤʜʣʠʡʥ 

 ,ʜװװʡʣװʡʣ, ᴇᴇʨᴇᴇʨ ʭʵʣʙʵʣ, ʛʘʜʥʘʘʩ ʟᴇᴇʛʜᴇʥ ʦʨʞ ʠʨʩʵʥ ʟװʥʜʩʵʥ ʙʫʩ ʫʨʛʘʤʣʳʥ ʪᴇʨᴇʣ ʟװ

ʪʘʣʭʘʛʜʘʣ, ʮᴇʣʞʠʣʪʠʡʛ ʠʣʵʨʭʠʡʣʵʛʯ ʰʘʣʛʫʫʨ ʫʨʛʘʤʣʳʥ ʟװʡʣʩ. 

ʕʥʵ ʪʦʤʴʸʦʥʳ ʜʘʛʫʫ ʫʨʛʘʤʣʳʥ ʙװʣʛʵʤʜʣװװʜʠʡʛ ʭʵʚʠʡʥ, ʵʩʚʵʣ ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʥʜ 

ʜʦʨʦʡʪʦʣʜ ʦʨʩʦʥ ʵʩʵʭʠʡʛ ʜʘʨʘʘʭ ʟʵʨʵʛʣʵʣʵʵʨ װʥʵʣʛʵʵ ᴇʛʩᴇʥ. ʊʫʭʘʡʣʙʘʣ, ɼʦʨʦʡʪʣʳʥ 

ʢʦʵʬʬʠʮʠʝʥʪ 0-ʦʦʩ  ʙʘʛʘ ʙʘ 0.2 ʭװʨʪʵʣ ʙʦʣ ʤʘʰ ʭװʯʪʵʡ, 0.3-0.4 ʙʦʣ ʭװʯʪʵʡ ʜʦʨʦʡʪʩʦʥ, 

0.5-0.7- ʜʦʨʦʡʪʦʣ ʜʫʥʜ ʟʵʨʵʛ, 0.8-1 ʭװʨʪʵʣ ʜʦʨʦʡʪʦʣ ʙʘʛʘ, ʵʩʚʵʣ ʭʵʚʠʡʥ.   

 1.2.4. ʍϺʨʩʥʠʡ ʪϺʣϺʚ ʙʘʡʜʣʳʛ ʪʦʛʪʦʦʭ: ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʙװʩ ʥʫʪʘʛʪ 

ʪʘʨʭʩʘʥ ʭᴇʨʩʥʠʡ ʙװʣʵʛ, ʭʵʚ ʰʠʥʞ, ʪᴇʨᴇʣ, ʟװʡʣʠʡʥ ʭʵʤʞʵʵʥʠʡ ʘʥʛʠʣʣʳʛ ʐʋɸ-ʠʡʥ 

ɻʘʟʘʨʟװʡʥ ʭװʨʵʵʣʵʥʛʠʡʥ ʍᴇʨʩ ʩʫʜʣʘʣʳʥ ʩʘʣʙʘʨʘʘʩ 2011-2013 ʦʥʜ ʭʵʨʵʛʞװװʣʩʵʥ 

ñʄʦʥʛʦʣ ʦʨʥʳ ʭᴇʨʩʥʠʡ ʰʠʥʵʯʠʣʩʵʥ ʘʥʛʠʣʘʣ, ʜʠʞʠʪʘʣ ʟʫʨʘʛʣʘʣò ʩʵʜʵʚʪ ʵʨʜʵʤ 

ʰʠʥʞʠʣʛʵʵʥʠʡ ʩʵʜʵʚʪ ʘʞʣʳʥ ʪʘʡʣʘʥʛ װʥʜʵʩʣʵʣ ʙʦʣʛʦʥ ʘʚʩʘʥ. ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʥʠʡʪ 

ʭᴇʨʩʥʠʡ 12 ʙװʣʵʛ, 33 ʭʵʚ ʰʠʥʞ, 150 ʪᴇʨʣʠʡʛ ʷʣʛʘʥ ʪʦʜʦʨʭʦʡʣʩʦʥ (ɹʘʪʭʠʰʠʛ ʙʘ ʙʫʩʘʜ, 

2013). ʍᴇʨʩʥʠʡ ʭʵʵʨʠʡʥ ʩʫʜʘʣʛʘʘʛ 2019 ʦʥʳ 8-ʨ ʩʘʨʜ ʛװʡʮʵʪʛʵʞ ʥʠʡʪ 45 ʰ. ʮʵʛʵʵʩ 

ʭᴇʨʩʥʠʡ 70 ʰ. ʜʵʵʞ ʘʚʣʘʘ. ɹʠʜ ʭᴇʨʩʥʠʡ ʜʵʵʞʠʡʛ ʘʚʘʭʜʘʘ ñʐʠʥʞʠʣʛʵʵʥʠʡ ʜʵʵʞ ʘʚʘʭʘʜ 

ʪʘʚʠʛʜʘʭ ʝʨᴇʥʭʠʡ ʰʘʘʨʜʣʘʛʫʫʜ MNS 3298:1990ò ʩʪʘʥʜʘʨʪʳʛ ʙʘʨʠʤʪʣʘʚ. ʍᴇʨʩʥʠʡ ʭʠʤʠ, 

ʬʠʟʠʢ ʰʠʥʞ, ʭװʥʜ ʤʝʪʘʣʣʳʥ ʙʦʭʠʨʜʦʣʪ ʟʵʨʵʛ 10 ʦʨʯʠʤ ʥʵʨ ʪᴇʨʣʠʡʥ ʣʘʙʦʨʘʪʦʨʠʡʥ 

ʟʘʜʣʘʥ ʰʠʥʞʠʣʛʵʵʥʠʡ װʟװװʣʵʣʪװװʜʠʡʛ ʘʰʠʛʣʘʣʘʘ. 

ɽʨᴇʥʭʠʡ ʰʠʥʞ ʯʘʥʘʨ. ʍᴇʨʩʥʠʡ ʘʛʨʦʭʠʤʠʡʥ ʰʠʥʞ ʯʘʥʘʨʳʥ װʟװװʣʵʣʪװװʜʠʡʛ 

ʐʋɸ-ʠʡʥ ɻʘʟʘʨʟװʡʥ ʭװʨʵʵʣʵʥʛʠʡʥ ʍᴇʨʩ ʉʫʜʣʘʣʳʥ ʣʘʙʦʨʘʪʦʨʠʜ ʪʦʜʦʨʭʦʡʣʣʦʦ. װתʥʜ: 

Å ʗʣʟʤʘʛ         - ʊʶʨʠʥʠʡ  

Å ʋʨʚʘʣʳʥ ʦʨʯʠʥ (ʨʅ)     - ʇʦʪʝʥʮʠʦʤʝʪʨʠʡʥ 

Å CaCO3 ʢʘʨʙʦʥʘʪ       - ʂʘʣʴʮʠʤʝʪʨʠʡʥ    

Å ʄʝʭʘʥʠʢ ʙװʨʵʣʜʵʭװװʥ  - ɻʠʜʨʦʤʝʪʨʠʡʥ 

Å ʎʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʣʪ, ɽʉ  -  ʇʦʪʝʥʮʠʦʤʝʪʨʠʡʥ  

ʍᴇʨʩʥʠʡ ʜʵʵʞʠʡʛ ʣʘʙʦʨʘʪʦʨʠʡʥ ʟʘʜʣʘʥ ʰʠʥʞʠʣʛʵʵʥʜ ʙʵʣʪʛʵʞ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ñʌʠʟʠʢ 

ʭʠʤʠʡʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ ʜʵʵʞʠʡʛ ʫʨʴʜʯʠʣʘʥ ʙʦʣʦʚʩʨʫʫʣʘʭ-MNS ISO 11464:2002ò 

ʩʪʘʥʜʘʨʪ, ʘʥʘʣʠʟ ʭʠʡʭʵʜ ñʍᴇʨʩʥʠʡ ʘʛʨʦʭʠʤʠʡʥ װʟװװʣʵʣʪʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ ʘʨʛʘ-MNS 

3310: 1991ò ʩʪʘʥʜʘʨʪʫʫʜʳʛ ʤᴇʨʜʣᴇʛ ʙʦʣʛʦʚ.  
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ɸʛʘʘʨ ʩʘʥʩʨʳʥ ʟʫʨʘʛ. ʕʣʵʛʜʵʣ ʵʚʜʨʵʣʜ ʦʨʩʦʥ ʭᴇʨʩʥʠʡ ʪʘʣʙʘʡʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ 

LANDSAT, SPOT, IKONOS, SENTINEL-2 ʟʵʨʵʛ ʭʠʡʤʵʣʜ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵʣʣʠʡʛ 

ʘʰʠʛʣʘʣʘʘ. ʉʫʤʳʥ ʪᴇʚ, ʫʫʣ ʫʫʨʭʘʡʥ ʩʫʫʨʠʥ ʛʘʟʘʨ, ʭʦʛ ʭʘʷʛʜʘʣʜ ʜʘʨʘʛʜʩʘʥ ʪʘʣʙʘʡ, ʫʫʣ 

ʫʫʨʭʘʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʛʘʘʨ ʫʭʘʛʜʩʘʥ, ʭʘʷʛʜʘʣ ʦʚʦʦʣʛʦ ʰʦʨʦʦʥʜ ʜʘʨʘʛʜʘʞ ʵʚʜʵʨʩʵʥ 

ʭᴇʨʩʥʠʡ ʪʘʣʙʘʡʥ ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʦʚ.   

ɸʚʪʦʟʘʤʳʥ ʵʚʜʨʵʣ. ʉʫʤʳʥ ʪᴇʚ ʦʨʯʤʳʥ 5 ʢʤ ʜʦʪʦʨʭ ʘʚʪʦʟʘʤʳʥ ʵʚʜʨʵʣʵʵʨ 

 ,ʩʩʵʥ ʭᴇʨʩʥʠʡ ʪʘʣʙʘʡʛ ArcMAP 10.1 ʧʨʦʛʨʘʤʤ ʘʰʠʛʣʘʥ ʪʦʦʮʦʦʣʣʦʦ. ɸʚʪʦʟʘʤʳʥ ʫʨʪװװ

ʥʷʛʪʨʘʣ, ʘʚʪʦʟʘʤʘʘʨ װװʩʩʵʥ ʭᴇʨʩʥʠʡ ʵʚʜʨʵʣʠʡʥ ʪʘʣʙʘʡ, ʩʫʤʳʥ ʪᴇʚʠʡʥ ʪʘʣʭʣʘʛʜʩʘʥ 

ʭᴇʨʩʥʠʡ ʪʘʣʙʘʡʪʘʡ ʭʘʨʴʮʫʫʣʩʘʥ ʭʘʨʴʮʘʘ ʟʵʨʵʛ װʟװװʣʵʣʪװװʜʠʡʛ ʪʦʦʮʦʦʣʦʚ:   

sS

L
D 5

5 =  

D5    -  ʩʫʤʳʥ ʪᴇʚ ʦʨʯʤʳʥ 5 ʢʤ ʜʦʪʦʨʭ ʘʚʪʦʟʘʤʳʥ ʥʷʛʪʨʘʣ ʢʤ/ʢʤ
2
  

L5    -  ʩʫʤʳʥ ʪᴇʚ ʦʨʯʤʳʥ 5 ʢʤ ʜʦʪʦʨʭ ʘʚʪʦʟʘʤʳʥ ʫʨʪ, ʢʤ  

Ss      - ʩʫʤʳʥ ʪᴇʚ ʦʨʯʤʳʥ 5 ʢʤ ʜʦʪʦʨʭ ʭᴇʨʩʥʠʡ ʪʘʣʙʘʡ 

 

ʄʘʪʨʠʮʳʥ ʘʨʛʘ. ʍᴇʨʩʥʠʡ ʵʣʵʛʜʵʣ ʵʚʜʨʵʣʠʡʛ װʥʵʣʵʭʵʜ ʤʘʪʨʠʮʳʥ ʘʨʛʳʛ 

ʘʰʠʛʣʘʞ ʩʫʤ ʪʫʩ ʙװʨʠʡʥ ʵʣʵʛʜʵʣ ʵʚʜʨʵʣʠʡʥ ʟʵʨʵʛʣʵʣʠʡʛ װʥʵʣʞ ʥʠʡʣʙʵʨ ʦʥʦʦʥʳ 

ʪʦʦʮʣʦʦ (3-ʨ ʭװʩʥʵʛʪ).  

3 ʜʫʛʘʘʨ ʭϮʩʥʵʛʪ  

ʍϺʨʩʥʠʡ ʵʣʵʛʜʵʣ, ʵʚʜʨʵʣʠʡʥ ʟʵʨʵʛʣʵʣʠʡʥ Ϯʥʵʣʛʵʵʥʠʡ ʦʥʦʦ  

ʕʣʵʛʜʵʣ ʵʚʜʨʵʣʠʡʥ ʪᴇʨᴇʣ ʄʘʰ ʠʭ ʀʭ ɼʫʥʜ ʟʵʨʵʛ ɹʘʛʘ 

ɹʵʣʯʵʵʨʠʡʥ ʪʘʣʭʘʛʜʘʣ 3 2 1 0 

ʕʣʩʞʠʣʪ 3 2 1 0 

ʉʫʤʳʥ ʪᴇʚʠʡʥ ʵʣʩʞʠʣʪ 3 2 1 0 

ɸʚʪʦʟʘʤʳʥ ʵʚʜʨʵʣ 3 2 1 0 

ʋʫʣ ʫʫʨʭʘʡʥ ʵʚʜʨʵʣ 3 2 1 0 
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1.2.5. ʋʩʞʫʫʣʘʣʪ, ʫʩʘʥ ʭʘʥʛʘʤʞ ʪʦʦʮʦʭ ʘʨʛʘ ʟϮʡ: ʉʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʭװʨʵʵʥʜ 

ʫʩʪ ʮʵʛʠʡʥ ʤʵʜʵʵʣʣʠʡʛ ɻʘʟʘʨʟװʡ, ɻʝʦʵʢʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥʛʠʡʥ ʫʩʥʳ ʤʵʜʵʵʣʣʠʡʥ ʩʘʥ, 

ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʘʞ ʙʫʡ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵʥʠʡ ʭʦʣʙʦʛʜʦʭ 

ʤʵʜʵʵ, ʤʘʪʝʨʠʘʣʫʫʜʳʛ ʵʤʭʪɻʛʵʥ, ʙʵʣʯʵʵʨ ʫʩʞʫʫʣʘʣʪʳʥ ʫʩʪ ʮʵʛװװʜʠʡʥ ʤʵʜʵʵʣʣʠʡʛ 

ʙװʨʜװװʣʩʵʥ ʙʦʣʥʦ. ʋʩʞʫʫʣʩʘʥ ʙʵʣʯʵʵʨʠʡʥ ʪʘʣʙʘʡʛ ʟʫʨʘʛʣʘʭʜʘʘ ArcGIS 10.1 ʧʨʦʛʨʘʤʤ 

ʭʘʥʛʘʤʞʠʜ ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʛ ʭʠʡʣʵʵ. ʀʥʛʵʭʜʵʵ 1:100000 (ɹʘʡʨʟϮʡʥ ʟʫʨʘʛ ʤʘʩʰʪʘʙ 

1:100000)-ʥʳ ʭʫʨʘʘʥʛʫʡʣʘʣʪʘʡ Raster ʭʵʣʙʵʨʪʵʡ ʟʫʨʘʛʪ ʫʩʪ ʮʵʛʠʡʛ ʙʫʫʣʛʘʥ, ʤʘʣ ʫʩʣʘʭ 

ʭװʨʵʵʥʠʡ ʨʘʜʠʫʩʳʛ ʪʘʪʘʞ, ʫʩʞʫʫʣʩʘʥ ʙʵʣʯʵʵʨʠʡʛ ʟʫʨʘʛʣʘʥ ʪʘʣʙʘʡʛ ʪʦʦʮʦʦʣʦʚ. ʄʘʣ 

ʫʩʣʘʭ ʭװʨʵʵʥʠʡ ʨʘʜʠʫʩʳʛ ɾ.ʏʦʛʜʦʥʳ (ʏʦʛʜʦʥ ɾ.,, 1969) ʘʨʛʘ ʟװʡʥ ʜʘʛʫʫ 3.5 ʢʤ-ʵʵʨ 

ʪʘʪʘʚ.  ɾ.ʏʦʛʜʦʥ ʄʦʥʛʦʣ ʦʨʥʳ ʭʵʤʞʵʵʥʜ ʙʘʡʛʘʣʠʡʥ ʙװʩ ʙװʩʣװװʨʵʵʨ ʘʥʛʠʣʘʥ, ʙʵʣʯʵʵʨʪ 

ʪᴇʨᴇʣ ʙװʨʠʡʥ ʤʘʣʳʥ ʫʩʣʘʭ ʭװʨʵʵʥʠʡ ʨʘʜʠʫʩʳʛ ʘʡʤʘʛ, ʩʫʤ ʪʫʩ ʙװʨʵʵʨ ʪʦʜʦʨʭʦʡʣʩʦʥ 

ʙʘʡʜʘʛ. ʕʥʵ ʥʴ ʤʘʣʳʥ ʙʵʣʯʵʵʨʣʵʭ ʟʦʭʠʩʪʦʡ ʟʘʡʥʜ ʪʫʣʛʫʫʨʣʘʩʘʥ ʙʘʡʜʘʛ ʙʘ ʠʥʛʵʩʥʵʵʨ ʤʘʣ 

ʭʵʚʠʡʥ ʪʘʨʛʘ ʭװʯ ʘʚʯ ʤᴇʥ ʩװװʥʠʡ ʛʘʨʘʣʪ ʥʴ ʙʘʛʘʩʘʭʛװʡ ʙʘʡʜʘʛ. ʕʥʵʭװװ ʤʘʣ ʫʩʣʘʭ 

ʭװʨʵʵʥʠʡ ʨʘʜʠʫʩʳʛ װʥʜʵʩʣʵʥ, ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʩʫʤʜʳʥ ʭʵʤʞʵʵʥʜ ʙʵʣʯʵʵʨ 

ʫʩʞʫʫʣʘʣʪʳʥ ʫʩʪ ʮʵʛװװʜʵʵʨ ʤʘʣ ʫʩʣʘʭ ʭװʨʵʵʥʠʡ ʨʘʜʠʫʩ ʪʘʪʘʥ, ʟʫʨʘʛʣʘʞ ʫʩʞʫʫʣʩʘʥ 

ʙʵʣʯʵʵʨʠʡʥ ʪʘʣʙʘʡʥ ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʦʚ.  

ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʥʫʪʛʘʘʨ ʜʘʤʞʠʥ ʫʨʩʘʭ ʉʵʣʵʥʛʵ, ʆʨʭʦʥ, ʍʘʨʘʘ, ɽʨᴇᴇ ʟʵʨʵʛ 

ʪʦʤʦʦʭʦʥ ʛʦʣʫʫʜʘʜ ʫʩ ʩʫʜʣʘʣʳʥ ʙʘʡʥʛʳʥ ʘʞʠʛʣʘʣʪ ʩʫʜʘʣʛʘʘʪʘʡ ʭʘʨʫʫʣʫʫʜ ʭʵʤʞʠʣʪ 

ʩʫʜʘʣʛʘʘ ʭʠʡʜʵʛ ʙʘʡʥʘ. ʕʜʛʵʵʨ ʛʦʣʫʫʜ ʜʵʵʨʭ ʫʩ ʩʫʜʣʘʣʳʥ ʭʘʨʫʫʣʫʫʜʳʥ ʘʞʠʛʣʘʣʪʳʥ ʤʵʜʵʵ 

ʤʘʪʝʨʠʘʣ ʜʵʵʨ װʥʜʵʩʣʵʥ ʪʦʦʮʦʞ, ʭʦʣʙʦʛʜʦʭ ʭᴇʥʜʣװװʨװװʜʵʜ ʰʠʣʞװװʣʵʥ ʫʩ ʟװʡʥ ʪʦʦʮʦʦʥʳ 

ʜװʛʥʵʣʪʠʡʛ ʜʦʦʨʭ ʘʨʛʘ ʟװʡʥ ʜʘʛʫʫ ʛʘʨʛʘʚ. ʋʩʘʣʛʘʘʪʘʡ ʪʘʨʠʘʣʘʥʜ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʪʦʡ 

ʪʘʣʙʘʡʥ ʫʩʥʳ ʵʭ ʙʫʣʛʠʡʥ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʉʵʣʵʥʛʵ, ʆʨʭʦʥ, ʍʘʨʘʘ, ɽʨᴇᴇ ʛʦʣʳʥ 

ʜʫʥʜʘʞ ʫʨʩʮʳʥ ʥʦʨʤ, ʫʨʩʮʳʥ ʛʦʨʠʤʳʥ װʟװװʣʵʣʪװװʜʠʡʛ ʛʨʘʬʠʢ ʘʥʘʣʠʪʠʢʠʡʥ ʘʨʛʘʘʨ 

ʪʦʦʮʦʚ. 

ʆʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʫʨʩʮʳʥ ʥʦʨʤʳʛ ʜʦʦʨʭ ʪʦʤʴʸʦʛʦʦʨ ʪʦʦʮʦʚ. 
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Qon ï ʆʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ᴇʥʛᴇʨᴇʣʪ 

Qi ï ʊʫʭʘʡʥ ʞʠʣʠʡʥ ᴇʥʛᴇʨᴇʣʪ 

n ï ɸʞʠʛʣʘʣʪ ʭʠʡʩʵʥ ʞʠʣʠʡʥ ʪʦʦ 

ɾʠʣʠʡʥ ʜʫʥʜʘʞ ʙʦʣʦʥ ʷʥʟ ʙװʨʠʡʥ ʭʘʥʛʘʤʞ ʜʘʭʴ ʭʘʤʛʠʡʥ ʠʭ, ʙʘʛʘ ʫʨʩʮʳʥ ʭʘʥʛʘʤʞʠʡʛ 

ʜʦʦʨʭ ʪʦʤʴʸʦʛʦʦʨ ʙʦʜʦʞ, ʭʘʥʛʘʤʞʠʡʥ ʤʫʨʫʡ ʙʘʡʛʫʫʣʘʚ.  
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m - ʪʫʭʘʡʥ ʞʠʣʠʡʥ ʜʫʛʘʘʨ 

n - ʘʞʠʛʣʘʣʪ ʭʠʡʩʵʥ ʥʠʡʪ ʞʠʣʠʡʥ ʪʦʦ 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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ɼʘʨʘʘ ʥʴ ʤʫʨʫʡʛʘʘʩ 5%, 50%, 75%, 95% ʭʘʥʛʘʤʞʫʫʜ ʜʘʭʴ ᴇʥʛᴇʨᴇʣʪʠʡʛ ʦʣʞ, ʵʥʵ 

ᴇʥʛᴇʨᴇʣʪʪʵʡ ʦʡʨʦʣʮʦʦ ʫʪʛʘʪʘʡ ʦʥʳ ʤʵʜʵʵʛʵʵʨ ʞʠʣʠʡʥ ʜʦʪʦʨʭ ʫʨʩʮʳʥ ʭʫʚʘʘʨʠʣʘʣʪʳʛ 

ʛʘʨʛʘʚ. 

ʋʨʩʮʳʥ ʭʫʚʴʩʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪ  Cvï ʛ ʜʦʦʨʭ ʪʦʤʴʸʦʛʦʦʨ ʦʣʥʦ. 
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  k -  ʤʦʜʫʣʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ 

  n - ʘʞʠʛʣʘʣʪ ʭʠʡʩʵʥ ʞʠʣʠʡʥ ʪʦʦ 

ʍʵʤ ʪʵʛʰʛװʡʥ ʢʦʵʬʬʠʮʠʝʥʪCsï ʛ ʜʦʦʨʭ ʪʦʤʴʸʦʛʦʦʨ ʦʣʥʦ 
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k - ʤʦʜʫʣʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ 

n - ʘʞʠʛʣʘʣʪ ʭʠʡʩʵʥ ʞʠʣʠʡʥ ʪʦʦ 

Cv- ʭʫʚʴʩʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪ 

 

1.2.6. ɻʘʟʘʨ ʘʰʠʛʣʘʣʪʳʥ ʪϺʣϺʚ ʙʘʡʜʣʳʛ ʩʫʜʣʘʭ ʘʨʛʘ ʟϮʡ: ɻʘʟʨʳʥ ʥϺϺʮ, ʪϺʣϺʚ 

ʙʘʡʜʘʣ: ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʘʭ ʩʫʤʜʳʥ ʛʘʟʨʳʥ ʥᴇᴇʮʠʡʛ ʛʘʟʨʳʥ ʥʵʛʜʤʵʣ ʩʘʥʛʠʡʥ 

ʘʥʛʠʣʣʘʘʨ ʘʚʯ װʟʵʚ. 

ɻʘʟʘʨ ʘʰʠʛʣʘʣʪʳʥ ʥϺʣϺϺ: ʉʫʤʜʳʥ ʛʘʟʘʨ ʘʰʠʛʣʘʣʪʳʥ ʫʣʤʘʘʩ װװʩʵʞ ʙʘʡʛʘʘ 

ʥᴇʣᴇᴇʛ װʥʜʩʵʥ ʜᴇʨʚᴇʥ ʭʵʣʙʵʨʪ ʘʚʯ װʟʵʚ. ʄʘʣʯʜʳʥ ʙʘʡʨʰʠʣ, ʤʘʣʳʥ ʪʘʨʭʘʣʪʘʘʩ 

ʰʘʣʪʛʘʘʣʩʘʥ ʙʵʣʯʵʵʨʠʡʥ ʙʘʡʥʛʳʥ ʘʰʠʛʣʘʛʜʘʭ ʦʨʦʥ ʟʘʡ ʙʫʶʫ ʤʘʣ ʘʞ ʘʭʫʡʥ ʥᴇʣᴇᴇʛ 

ʪʦʦʮʦʚ. װתʥʜ: ʄʘʣʯʜʳʥ ʞʠʣʠʡʥ ʙʘʡʨʰʠʣ, ʫʩʘʥ ʭʘʥʛʘʤʞʠʡʥ ʵʭ װװʩʚʵʨʠʡʥ ʙʘʡʨʰʣʳʛ 

ʛʦʣʣʦʥ ʘʚʯ װʟʵʚ. ʊʵʵʚʨʠʡʥ ʭʵʨʵʛʩʣʠʡʥ ʛʘʟʘʨʪ װʟװװʣʵʭ ʥᴇʣᴇᴇ ʥʴ ʰʦʨʦʦʥ ʟʘʤʳʥ 

ʩװʣʞʵʵʛʵʵʨ ʠʣʨʵʭ ʙᴇʛᴇᴇʜ ʥʘʨʠʡʚʯʣʘʣ ʩʘʡʪʘʡ ʟʫʨʛʘʘʩ ʪʦʦʥ ʭʵʣʙʵʨʪ ʭᴇʨʚװװʣʵʥ ʘʚʯ 

ʪʦʦʮʦʚ. ʋʫʣ ʫʫʨʭʘʡʥ ʥᴇʣᴇᴇ ʥʴ ʘʰʠʛʣʘʣʪʳʥ ʪʫʩʛʘʡ ʟᴇʚʰᴇᴇʨʣʠʡʥ ʜʘʛʫʫ װʡʣ ʘʞʠʣʣʘʛʘʘ 

ʷʚʫʫʣʜʘʛ ʪʫʣ ʢʘʜʘʩʪʨr ʥ ʟʫʨʛʘʘʨ ʘʚʯ װʟʵʚ. 

 ɹʵʣʪʛʵʣ ʘʞʣʳʥ ʷʚʮʘʜ ʜʘʨʘʘʭ ʤʘʪʝʨʠʘʣʫʫʜʳʛ ʘʰʠʛʣʘʚ. װתʥʜ: 

ü ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɻʘʟʨʳʥ ʥʵʛʜʤʵʣ ʩʘʥʛʠʡʥ ʪʦʦʣʣʦʛʦ, ʪʦʦ ʙװʨʪʛʵʣʠʡʥ 
ʤʘʪʝʨʠʘʣ,  

ü ʉʵʣʵʥʛʵ  ʘʡʤʛʠʡʥ ʛʘʟʘʨ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪʳʥ ʝʨᴇʥʭʠʡ ʪᴇʣᴇʚʣᴇʛᴇᴇ,  

ü ɸʄɻʊʍʕɻ-ʳʥ ʢʘʜʘʩʪʨʳʥ ʘʣʙʘʥʳ ʤʵʜʵʵʣʵʣ,  

ʊʦʦʮʦʦʣʦʣ, ʙʦʣʦʚʩʨʫʫʣʘʣʪ, ʟʫʨʛʠʡʛ ʛʘʟʘʨʟװʡʥ ʤʵʜʵʵʣʣʠʡʥ ʩʠʩʪʝʤʠʡʥ ArcGIS-ʠʡʥ 

ʪᴇʨᴇʣ, ʧʨʦʛʨʘʤʤ ʭʘʥʛʘʤʞ ʘʰʠʛʣʘʚ. 

1.2.7. ʎϺʣʞʠʣʪʠʡʥ Ϯʥʵʣʛʵʵʥʠʡ ʘʨʛʘ ʟϮʡ: ʄʦʥʛʦʣ ʋʣʩʳʥ ɿʘʩʛʠʡʥ ɻʘʟʨʘʘʩ 2010 ʦʥʜ 

ʙʘʪʘʣʩʘʥ ñʄʦʥʛʦʣ ʋʣʩʳʥ ʮϺʣʞʠʣʪʪʵʡ ʪʵʤʮʵʭ Ϯʥʜʵʩʥʠʡ ʭϺʪϺʣʙϺʨ 2010-2020ò ʙʘʨʠʤʪ 

ʙʠʯʠʛ ʸʩʦʦʨ װʥʜʵʩʥʠʡ ʭʵʤʞʵʵʥʠʡ װʥʵʣʛʵʵ, ʟʫʨʘʛʣʘʣʳʥ ʘʞʣʳʛ 5 ʞʠʣ ʪʫʪʘʤʜ ʛʘʨʛʘʞ 

ɿʘʩʛʠʡʥ ɻʘʟʘʨʪ ʪʘʡʣʘʛʥʘʭ ʙʦʣʩʦʥ ʙʠʣʵʵ. ʕʥʵ װװʜʥʵʵʩ 2011 ʦʥʦʦʩ 4 ʜʵʭ ʫʜʘʘʛʠʡʥ 

 ʥʵʣʛʵʵʛ ʭʠʡʭ ʘʞʣʳʛ ʑʚʝʡʮʘʨʠʡʥ ʭᴇʛʞʣʠʡʥ ʘʛʝʥʪʣʘʛʠʡʥװ ʥʜʵʩʥʠʡ ʭʵʤʞʵʵʥʠʡװ

ʜʵʤʞʣʵʛʪʵʡʛʵʵʨ ʵʭʣװװʣʩʵʥ ʙʘʡʥʘ. 2011-2013 ʦʥʳ ʭʫʛʘʮʘʘʥʜ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ 

ʜʦʨʦʡʪʣʳʥ װʡʣ ʷʚʮʳʥ ʪʘʣʘʘʨʭ ʦʡʣʛʦʣʪ, ʪʦʜʦʨʭʦʡʣʦʣʪ ʦʥʦʣʳʥ ʩʫʜʘʣʛʘʘʥʘʘʩ ʛʘʜʥʘ ʦʣʦʥ 

ʫʣʩʘʜ ʞʠʰʠʛ ʙʦʣʩʦʥ ʘʨʛʘʟװʡʥ ʭʘʤʨʘʭ ʭװʨʵʵʛ ʘʰʠʛʣʘʥ ʄʦʥʛʦʣʜ ʪʦʭʠʨʫʫʣʘʥ ʭᴇʛʞװװʣʵʭ 

ʟʘʤʘʘʨ ʰʠʥʵʯʠʣʩʵʥ ʘʨʛʘʟװʡʛ ʙʦʣʦʚʩʨʫʫʣʞ, ʟʘʡʥʘʘʩ ʪʘʥʜʘʥ ʩʫʜʘʣʛʘʘʥʳ ʘʨʛʘ ʭʵʨʵʛʩʵʣ 

ʘʰʠʛʣʘʥ ʦʨʦʥ ʟʘʡʜ װʥʵʣʵʭ, ʟʫʨʘʛʣʘʭ ʘʞʣʳʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʚ.  



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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ʐʠʥʵʵʨ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʘʨʛʘʟװʡ ʸʩʦʦʨ ʥʠʡʪ 50 ʛʘʨʫʡ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪʠʡʛ װʥʵʣʵʭ ʥʴ 

ʟᴇʚ ʭʵʤʵʵʥ ʪʦʦʮʩʦʥ ʭʵʜʠʡ ʯ ʟʘʨʠʤ װʟװװʣʵʣʪװװʜ ᴇʥᴇᴇ װʝʜ װʥʵʣʛʵʵʥʜ ʘʰʠʛʣʘʛʜʘʭ 

ʪװʚʰʠʥʜ ʭװʨʵʵʛװʡ ʭʵʤʵʵʥ װʟʵʞ ʜʘʨʘʘʭ ʥʵʨ ʪᴇʨʣʠʡʥ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪʠʡʥ ʭʵʤʞʵʵʥʜ 

2010 ʦʥʳ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵ, ʟʫʨʘʛʣʘʣʳʛ ʭʠʡʚ. װתʥʜ: 

- ɻʘʥʛʠʡʥ ʥʦʨʤʯʠʣʩʦʥ ʠʥʜʝʢʩʠʡʥ ʵʨʯʠʤ;  

- ɻʘʥʛʠʡʥ ʥʦʨʤʯʠʣʩʦʥ ʠʥʜʝʢʩʠʡʥ ʜʘʚʪʘʛʜʘʣ  

- ʍᴇʨʩ ʫʩʘʘʨ ʵʣʵʛʜʵʭ ʭʵʤʞʵʵ (ʪʥ/ʛʘ/ʞʠʣ); 

- ʍᴇʨʩ ʩʘʣʭʠʘʨ ʵʣʵʛʜʵʭ ʭʵʤʞʵʵ (ʪʥ/ʛʘ/ʞʠʣ); 

- ʋʨʛʘʤʣʳʥ ʥᴇʤʨᴇʛʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ᴇᴇʨʯʣᴇʣʪ (NDVI-ʛʠʡʥ ʫʪʛʳʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ 

ʭʫʚʴ); 

- ʋʨʛʘʤʘʣ ʥᴇʤʨᴇʛʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʭʘʥʜʣʘʛʘ (NDVI-ʠʡʥ ʫʪʛʳʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ 

ʭʫʚʴ);  

- ʄʘʣʳʥ ʥʷʛʪʰʠʣ; 

- ʍװʥ ʘʤʳʥ  ʥʷʛʪʰʠʣ ʟʵʨʵʛ ʙʘʛʪʘʥʘ.   

ʎᴇʣʞʠʣʪʠʡʥ װʡʣ ʷʚʮʘʜ ʥʵʛʜʩʵʥ װʥʵʣʵʣʪ ᴇʛᴇʭʜᴇᴇ ʜʵʵʨ ʜʫʨʜʩʘʥ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪʠʡʥ 

ʪʦʦʥ ʫʪʛʳʛ ʢʨʠʪʠʢ ʫʪʛʘʘʨ ʥʴ 5 ʘʥʛʠʣʘʥ ʪʵʜʛʵʵʨʠʡʥ ʜʫʥʜʘʞ װʟװװʣʵʣʪʵʵʨ ʙʦʣʦʚʩʨʫʫʣʩʘʥ 

ʙʦʣʥʦ. ʐʘʣʛʫʫʨ װʟװװʣʵʣʪʠʡʥ ʢʨʠʪʠʢ ʫʪʛʳʛ ʘʨʛʘ ʟװʡʥ ʭʵʩʵʛʪ ʜʫʨʜʩʘʥ ʪʫʣ ʜʘʨʘʘʭ ʭװʩʥʵʛʪ 

ʜʵʭ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪװװʜʵʵʨ ʘʥʛʠʣʩʘʥ ʙʦʣʥʦ (4-ʨ ʭװʩʥʵʛʪ).  

4 ʜϮʛʵʵʨ ʭϮʩʥʵʛʪ 
ʎϺʣʞʠʣʪʠʡʥ Ϯʥʵʣʛʵʵʥʠʡ ʥʵʛʜʩʵʥ ʰʘʣʛʫʫʨ ϮʟϮϮʣʵʣʪ 

ʐʘʣʛʫʫʨ 

 

0 

 

1 

 

2 

 

3 

 

4 

 ʀʣʨʵʵʛװʡ 

 

ʩʫʣ 

 

ʜʫʥʜ 

 

ʭװʯʪʵʡ 

 

ʥʵʥ ʭװʯʪʵʡ 

 
ʋʫʨ ʘʤʴʩʛʘʣʳʥ  ʩʫʫʨʴ 

ʥᴇʭʮᴇʣ (ʄʝʟʝʥʮʝʚʠʡʥ 

ʯʠʡʛʰʣʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ) 

1> 

 

0.4-1 

 

0.3-0.4 

 

0.2-0.3 

 

<0.2 

 

ɻʘʥʛʠʡʥ ʥʦʨʤʯʠʣʩʦʥ 

ʠʥʜʝʢʩʠʡʥ ʵʨʯʠʤ 

 

ʛʘʥʛװʡ 

 

ɹʘʛʘ 

ʛʘʥʪʘʡ 

 

ʛʘʥʜʫʫʚʪʘʨ 

 

ʛʘʥʪʘʡ 

 

ʀʭ ʛʘʥʪʘʡ 

 

ɻʘʥʛʠʡʥ ʥʦʨʤʯʠʣʩʦʥ 

ʠʥʜʝʢʩʠʡʥ ʜʘʚʪʘʛʜʘʣ 

(ʞʠʣ) 

 

<2 

 

3-4 

 

5-6 

 

7-8 

 

9-11 

 

ʍᴇʨʩ ʫʩʘʘʨ ʵʣʵʛʜʵʞ 

ʵʚʜʨʵʭ װʡʣ ʷʚʮʳʥ 

ᴇᴇʨʯʣᴇʣʪ (%) 

 

<20 

 

20-40 

 

40-60 

 

60-80 

 

80> 

 

ʍᴇʨʩ ʩʘʣʭʠʘʨ ʵʣʵʛʜʵʭ װʡʣ 

ʷʚʮʳʥ ᴇᴇʨʯʣᴇʣʪ (%) 

 

<20 

 

20-40 

 

40-60 

 

60-80 

 

80> 

 
ʋʨʛʘʤʘʣ ʥᴇʤʨᴇʛʠʡʥ ʪᴇʣᴇʚ 

ʙʘʡʜʣʳʥ ᴇᴇʨʯʣᴇʣʪ (%) 

 

<20 

 

20-40 

 

40-60 

 

60-80 

 

80> 

 

ʋʨʛʘʤʘʣ ʥᴇʤʨᴇʛʠʡʥ 

ᴇᴇʨʯʣᴇʣʪʠʡʥ ʭʘʥʜʣʘʛʘ 

(ʄʘʥʥ-ʂʝʥʜʘʣʣʠʡʥ S 

ʢʦʵʬʬʠʮʠʝʥʪ) 

 

<0.1 

 

0.2-0.89 

 

0.9-1.89 

 

1.89-2.89 

 

2.9 > 

 

ʄʘʣʳʥ ʪʦʦ ʪʦʣʛʦʡʥ 

ᴇᴇʨʯʣᴇʣʪ (%) 

 

<100 

 

101-200 

 

201-300 

 

301-400 

 

401> 

 

ʍװʥ ʘʤʳʥ ᴇᴇʨʯʣᴇʣʪ (%) 

 

<100 

 

101-200 

 

201-300 

 

301-400 

 

401> 

 
 

1.2.8. ʉʫʜʘʣʛʘʘʥʳ ʘʨʛʘʟװʡ, ʘʰʠʛʣʘʩʘʥ ʤʵʜʵʵ ʤʘʪʝʨʠʘʣ: ʎʘʛ ʫʫʨʳʥ ʤʵʜʵʵ: ɹװʩ 

ʥʫʪʛʠʡʥ ʮᴇʣʞʠʣʪʠʡʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʭװʯʠʥ ʟװʡʣʠʡʥ ʦʥʮʣʦʛʠʡʛ ʩʫʤ ʙװʨʜ ʙʘʡʛʫʫʣʩʘʥ 
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ʮʘʛ ʫʫʨʳʥ ʭʘʨʫʫʣ, ᴇʨʪᴇᴇʜʠʡʥ ʦʣʦʥ ʞʠʣʠʡʥ ʘʞʠʛʣʘʣʪʳʥ ᴇʛᴇʛʜʣʠʡʛ ʘʰʠʛʣʘʥ 

ʪʦʜʦʨʭʦʡʣʦʚ. 

5 ʜʫʛʘʘʨ ʭϮʩʥʵʛʪ  

ʉʫʜʘʣʛʘʘʥʜ ϺʛϺʛʜʣʠʡʛ ʥʴ ʘʰʠʛʣʘʩʘʥ ʮʘʛ ʫʫʨʳʥ ʭʘʨʫʫʣ, ϺʨʪϺϺʜʠʡʥ ʪʦʜʦʨʭʦʡʣʦʣʪ 
ʜ/ʜ ᴆʨʪᴇᴇ ʭʘʨʫʫʣʳʥ ʥʵʨʩ ɹʘʡʛʫʫʣʘʛʜʩʘʥ ʦʥ ᴇʨʛᴇʨᴇ

ʛ 

ʫʨʪʨʘʛ ᴆʥʜᴇʨʰʠʣ, 

ʤ - ʵʵʨ 

1 ɸʣʪʘʥʙʫʣʘʛ* 1980 ʦʥʦʦʩ 50,19 106,3 680 

2 ɹʘʨʫʫʥʙװʨʵʥ* 1964-1968, 1975 49,18 104,83 910 

3 ɹʘʨʫʫʥʭʘʨʘʘ 1939 12 01 48,54 106,05 804 

4 ɹʘʷʥʙʘʨʘʘʪ, ɾʘʚʭʣʘʥʪ ʩʫʤ 1977 09 49,44 106,17 720 

5 ɽʨᴇᴇ 1961 01 01 49,44 106,39 676,4 

5 ɿװװʥʙװʨʵʥ* 1960 09 01 50,06 105,55 730 

6 ɿʵʣʪʵʨ* 1980 08 01 50,3 105,08 850 

7 ʅʦʤʛʦʥ* 1977 09 49,13 105,41 857 

8 ʆʨʭʦʥ 1968 08 01 49,08 105,24 754 

9 ʆʨʭʦʥʪʫʫʣ 1960 09 01 ʭʘʨʫʫʣ, 

1992 ʦʥʦʦʩ ᴇʨʪᴇᴇ 

48,5 104,48 781,4 

10 ʉװʭʙʘʘʪʘʨ 1965 11 01 50,14 106,11 632 

11 ʍװʜʵʨ* 1974 01 01 49,78 107,53 700 

12 ʍʦʥʛʦʨ* 1975 01 01 49,15 105,59 720 

13 ʎʘʛʘʘʥʪʦʣʛʦʡ* 1974 11 01 49,15 105,22 740 

14 ʎʘʛʘʘʥʥʫʫʨ 1970 07 31-ʵʵʩ ʭʘʨʫʫʣ, 

1991 12 01-ʵʵʩ ᴇʨʪᴇᴇ 

50,06 105,27 800 

15 ʐʘʨʳʥ ʛʦʣ* 1974 01 01 49,15 106,28 645 

16 ʐʘʘʤʘʨ* 1968 08 01 50,07 106,13 640 

17 ɼʘʨʭʘʥ 1984 01 01 49,27 105,56 707 

18 ɿװװʥʭʘʨʘʘ 1964-1978, 2001 ʦʥʦʦʩ 48,51 106,26 870,2 

19 ɹʫʛʘʥʪ* 1988 ʦʥʦʦʩ 49,42 107,3 780 

                                                 ʊʘʡʣʙʘʨ: * - ʮʘʛ ʫʫʨʳʥ ʭʘʨʫʫʣʫʫʜ  

 ʍʵʜʠʡʛʵʵʨ ʵʥʵ ʥʫʪʘʛʪ ʩʫʤ ʙʦʣʛʦʥʳ ʪᴇʚ ʜʵʵʨ ʰʘʭʘʤ ʮʘʛ ʫʫʨʳʥ ʘʞʠʛʣʘʣʪʳʥ ʮʵʛ ʙʘʡʭ 

ʙʦʣʦʚʯ  ʮʘʛ ʫʫʨʳʥ ʭʘʨʫʫʣʜ ʛʘʥʮ ʭװʥ ʘʞʠʣʣʘʜʘʛ ʙʦʣʦʭʦʦʨ ʘʞʠʛʣʘʣʪʳʥ ʪʘʩʘʣʜʘʣ ʠʭʪʵʡ, 

ʥᴇʛᴇᴇ ʪʘʣʘʘʨ ʭʦʥʦʛʪ ʋʣʘʘʥʙʘʘʪʘʨʳʥ ʮʘʛʘʘʨ 08,14,20 ʮʘʛʪ ʙʫʶʫ ʟᴇʚʭᴇʥ ᴇʜʨʠʡʥ ʛʵʨʵʣʪʵʡ 

ʮʘʛʪ ʭʵʤʞʠʣʪ ʭʠʡʜʵʛ ʫʯʨʘʘʩ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʭʵʤʞʠʛʜʵʭװװʥʠʡ ʙʦʜʠʪ ʫʪʛʘ ʛʘʨʛʘʞ ʘʚʘʭʘʜ 

ʭװʨʵʣʮʵʵ ʤʫʫʪʘʡ ʫʯʠʨ ʵʥʵʭװװ ʪʦʜʦʨʭʦʡʣʦʣʪʳʛ ʙʠʯʠʭʵʜ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞ ʭʦʤʩ ʙʘʡʩʘʥ 

ʙʦʣʥʦ. ʉʫʤʳʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʪᴇʣᴇʚ  ʙʘʡʜʣʳʛ ʩʫʤʳʥ ʪᴇʚʜ ʙʘʡʭ ʛʘʥʮ ʮʘʛ ʫʫʨʳʥ ʭʘʨʫʫʣ, 

ᴇʨʪᴇᴇʥʠʡ ʤʵʜʵʵʛʵʵʨ ʙװʨʵʥ ʠʣʵʨʭʠʡʣʞ ʙʦʣʦʭʛװʡ ʙʦʣʦʚʯ ʮᴇʣʞʠʣʪʠʡʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ 

ʭװʯʠʥ ʟװʡʣʠʡʥ װʥʵʣʛʵʵʥʠʡ װװʜʥʵʵʩ ʙʦʣ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʵʣʝʤʝʥʪʠʡʥ װʥʵʤʣʵʭװʡ ʫʪʛʘ ʛʦʣ 

ʥʴ ʙʫʩ, ʭʘʨʠʥ ʮᴇʣʞʠʣʪᴇʜ ʭװʨʛʵʞ ʙʘʡʛʘʘ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʭװʯʠʥ ʟװʡʣʠʡʥ ʝʨᴇʥʭʠʡ ʯʠʛ 

ʭʘʥʜʣʘʛʘ ʷʤʘʨʰʫʫ ʯʠʛʣʵʣʪʵʡ ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʘʡʛʘʘ ʥʴ ʠʣװװ ʩʦʥʠʥ. ʀʡʤ ʙʦʣʦʭʦʦʨ ʙװʩ 

ʥʫʪʛʠʡʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ װʟװװʣʵʣʪװװʜʠʡʥ ʛʘʟʘʨʟװʡʥ ʪʘʨʭʘʣʪ ʶʤ ʫʫ, װʥʵʤʣʵʭװʡ ʫʪʛʳʛ 

ʛʘʨʛʘʞ ʠʨʵʭʠʡʛ ʪᴇʜʠʡ ʣ ʛʦʣ ʙʦʣʛʦʦʛװʡ, ʭʘʨʠʥ ʮᴇʣʞʠʣʪᴇʜ ʭװʨʛʵʭ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʭװʯʠʥ 

ʟװʡʣʩ ʷʤʘʨ ʰʫʫ ʯʠʛ ʭʘʥʜʣʘʛʘʪʘʡ ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʘʡʛʘʘʛ ʛʘʨʛʘʥ ʠʨʵʭʠʡʛ ʟʦʨʴʩʦʥ ʛʵʜʛʠʡʛ 

ʪʵʤʜʵʛʣʵʭ ʥʴ ʟװʡʪʵʡ. ʀʥʛʵʞ װʟʵʭ ʥʴ ʮᴇʣʞʠʣʪ ʙʫʶʫ ʛʘʟʨʳʥ ʜʦʨʦʡʪʦʣ ʛʵʜʵʛ ʙʦʣ ʪʫʭʘʡʥ 

ʛʘʟʘʨ ʦʨʦʥʜ ʦʣʦʥ ʞʠʣʵʵʨ ʭʵʚʰʠʥ ʪʦʛʪʩʦʥ ʛʘʟʨʳʥ ʪᴇʨʭ (ʣʘʥʜʰʘʬʪ)-ʠʡʥ ʭʵʣʙʵʨ ʙʫʩ 

ʛʘʟʨʳʥ ʙװʪʵʵʤʞ ʭʫʛʘʮʘʘʛʘʘʨ ʜʦʨʦʡʪʦʭ װʡʣ ʷʚʮ (ʧʨʦʮʝʩʩ) ʛʵʜʵʛʪʵʡ ʥʠʡʮʵʞ ʙʘʡʛʘʘ ʶʤ.  

ʍʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵ: ʕʭ ʛʘʟʘʨ ʩʫʜʣʘʣ (Terra) ʙʦʣʦʥ ɼʘʣʘʡ ʪʵʥʛʠʩʠʡʛ ʩʫʜʣʘʭ 

(Aqua) ʟʦʨʠʣʛʦʪʦʡ ʭʠʡʤʵʣ ʜʘʛʫʫʣʫʫʜ ʥʴ ʄʆɼʀʉ (MODIS-Moderate Resolution Imaging 

Spectroradiometer)-ʳʥ ʦʨʦʥ ʟʘʡʥ ʜʫʥʜ ʪװʚʰʥʠʡ ʷʣʛʘʭ ʯʘʜʚʘʨʪʘʡ ʩʧʝʢʪʨʦʤʝʪʨ ʭʵʤʵʵʭ 

ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ ʘʰʠʛʣʘʜʘʛ ʙʘʡʥʘ. ʄʆɼʀʉ ʭʠʡʤʵʣ ʜʘʛʫʫʣ ʥʴ ʪʫʡʣʳʛ ʜʘʡʨʘʥ ᴇʥʛᴇʨᴇʭ 

ʦʨʙʠʪʦʦʨ ʮʫʚʘʨʩʘʥ ʙᴇʛᴇᴇʜ ʪʵʜʛʵʵʨʠʡʥ ʥʠʩʣʵʛʠʡʥ ᴇʥʜᴇʨ ʥʴ 705ʢʤ, ʊʝʨʨʘ ʭʠʡʤʵʣ ʜʘʛʫʫʣ 

ᴇʛʣᴇᴇ 10 ʮʘʛ 30 ʤʠʥʫʪ, ɸʢʫʘ ʭʠʡʤʵʣ ʜʘʛʫʫʣ ᴇʜᴇʨ 13 ʮʘʛ 30 ʤʠʥʫʪʘʜ ʵʢʚʘʪʦʨ ʜʵʵʛװװʨ 

ᴇʛʩᴇʭ, ʫʨʫʫʜʘʭ ʭʵʣʙʵʨʵʵʨ ʜʘʡʨʘʥ ᴇʥʛᴇʨᴇʭᴇᴇʨ  ʪʦʦʮʦʦʣʦʛʜʩʦʥ ʙʘʡʜʘʛ. ʕʥʵʭװװ ʭʠʡʤʵʣ 
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ʜʘʛʫʫʣ ʥʴ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װʟʵʛʜʵʭ ʛʵʨʣʠʡʥ ʙʦʣʦʥ ʥʠʣ ʫʣʘʘʥ ʪʫʷʘʥʳ 

ʦʡʨʳʥ, ʜʫʥʜʳʥ ʭʦʣʳʥ ʤʫʞʠʜ, ʩʧʝʢʪʨʦʛʠʡʥ 36 ʤʫʞʠʡʥ ʭʘʨʛʘʣʟʘʭ ʜʦʣʛʠʦʥʳ ʫʨʪʪʘʡ 

ʟʫʨʘʛʣʘʣ ʭʠʡʭ ʯʘʜʚʘʨʪʘʡ ʙʘʡʜʘʛ. ʄᴇʥ ʄʆɼʀʉ ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵ ʥʴ ʮʘʛ 

ʭʫʛʘʮʘʘʥʳ ʭʫʚʴʜ ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ (1 ʜʘʛʫʫʣʘʘʩ ʭʦʥʦʛʪ 4-5 ʫʜʘʘ), ᴇʨʛᴇʥ ʫʫʜʘʤ ʛʘʟʘʨ 

ʥʫʪʛʠʡʛ ʭʘʤʘʨʩʘʥ (2330ʢʤ ϺʨʛϺʥ), ʩʧʝʢʪʨʦ ʜʦʣʛʠʦʥʳ 36 ʤʫʞʣʘʣʜ ʥʵʛʵʥ ʟʵʨʵʛ ʟʫʨʘʛʣʘʭ, 

ʪʘʩʨʘʣʪʛװʡ ʦʨʦʥ ʟʘʡʥ ʤʵʜʵʵʣʣʠʡʛ ʛʫʨʚʘʥ ᴇᴇʨ ʪᴇʚʰʥʠʡ (ʧʠʢʩʝʣʴ ʙϮʨ ʥʴ 250ʤ, 500ʤ 1ʢʤ) 

ʘʛʫʫʣʜʛʘʘʨʘʘ ʙʘʡʛʘʣʠʡʥ ʪװʨʛʵʥ ʭʫʚʴʩʘʭ ʥᴇᴇʮ ʪװװʥʠʡ ʜʦʪʨʦʦʩ ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ ʪᴇʣᴇʚ 

ʙʘʡʜʘʣ ʪװװʥʠʡ ᴇᴇʨʯʣᴇʣʪʠʡʛ װʥʵʣʞ, ʤʦʥʠʪʦʨʠʥʛ ʭʠʡʭ ʩʫʜʘʣʛʘʘʥʜ ʘʰʠʛʣʘʭ ʪʦʭʠʨʦʤʞʪʦʡ 

ʤʵʜʵʵʣʵʣ ʙʦʣʜʦʛ. ʄʆɼʀʉ-ʠʡʥ ʩʧʝʢʪʨʦʛʠʡʥ װʟʵʛʜʵʭ ʛʵʨʣʠʡʥ ʫʣʘʘʥ ʙʦʣʦʥ ʦʡʨʳʥ ʥʠʣ 

ʫʣʘʘʥ ʪʫʷʘʥʳ ʤʫʞʠʜ ʭʵʤʞʩʵʥ ʦʡʣʪʳʥ ʤʵʜʵʵʛ ʘʰʠʛʣʘʥ ʫʨʛʘʤʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ 

ʠʣʵʨʭʠʡʣʵʛʯ װʥʜʩʵʥ װʟװװʣʵʣʪ ʙʦʣʦʭ ʫʨʛʘʤʘʣʞʠʣʪʳʥ ʥʦʨʤʯʣʦʛʜʩʦʥ ʷʣʛʘʚʨʳʥ ʠʥʜʝʢʩ 

(NDVI) -ʠʡʛ ʪʦʦʮʦʦʣʞ ʘʰʠʛʣʘʭ ʘʨʛʳʛ ʜʵʣʭʠʡ ʥʠʡʪʵʜ ʭװʣʵʵʥ ʟᴇʚʰᴇᴇʨᴇʛʜʩᴇʥ ʘʨʛʘ ʶʤ. 

ɻʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ ʟʫʨʘʛ ʭʠʡʭʵʜ ʄʆɼʀʉ ʤʵʜʵʵʥʠʡ 250 ʤʝʪʨʠʡʥ ʫʨʛʘʤʘʣʞʠʣʪʳʥ 

ʥʦʨʤʯʠʣʩʦʥ ʠʥʜʝʢʩʠʡʥ (NDVI) 5-10 ʜʫʛʘʘʨ ʩʘʨʳʥ 16 ʭʦʥʦʛʠʡʥ ʵʚʣװװʣʛʠʡʛ ʘʰʠʛʣʘʚ. 

ɿʘʨʠʤ ʘʥʛʠʫʜʳʛ ʛʘʨʛʘʭʘʜ ʃʘʥʜʩʘʪ ʜʘʛʫʫʣʳʥ, ʤᴇʥ ʄʆɼʀʉ ʤʵʜʵʵʥʠʡ װװʣʛװʡ ᴇʜʨʠʡʥ 

ʟʫʨʛʫʫʜʳʛ ʭʵʨʵʛʣʵʚ. ʊʫʩʣʘʭ ʤʵʜʵʵʣʣʠʡʥ ʭʫʚʴʜ ʙʘʡʛʘʣʠʡʥ ʙװʩ, ʙװʩʣװװʨʠʡʥ ʟʫʨʘʛ, ʦʡʥ 

ʟʫʨʘʛ, ʫʨʛʘʤʘʣʞʠʣʪʳʥ ʟʫʨʘʛ, ᴇʥʜʨʠʡʥ ʪʦʦʥ ʟʘʛʚʘʨ (DEM), ʟʘʨʠʤ ʥʵʛ ᴇʥʜᴇʨ ʷʣʛʘʭ 

ʯʘʜʚʘʨʪʘʡ ʜʘʛʫʫʣʳʥ ʟʫʨʛʫʫʜʘʘʨ ʘʥʛʠʫʜʳʛ ʷʣʛʘʭ, ʪʘʥʠʭʘʜ ʘʰʠʛʣʘʩʘʥ ʙʦʣʥʦ. 

ɻʘʜʘʨʛʳʥ ʫʩʥʳ ʤʵʜʵʵ: ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʥʫʪʛʘʘʨ ʜʘʤʞʠʥ ʫʨʩʘʭ ʉʵʣʵʥʛʵ, ʆʨʭʦʥ, 

ʍʘʨʘʘ, ɽʨᴇᴇ ʟʵʨʵʛ ʪʦʤʦʦʭʦʥ  ʛʦʣʫʫʜʘʜ ʫʩ ʩʫʜʣʘʣʳʥ ʙʘʡʥʛʳʥ ʘʞʠʛʣʘʣʪ ʩʫʜʘʣʛʘʘʪʘʡ 

ʭʘʨʫʫʣʫʫʜ ʭʵʤʞʠʣʪ ʩʫʜʘʣʛʘʘ ʭʠʡʜʵʛ ʙʘʡʥʘ. ʕʜʛʵʵʨ ʛʦʣʫʫʜ ʜʵʵʨʭ ʫʩ ʩʫʜʣʘʣʳʥ 

ʭʘʨʫʫʣʫʫʜʳʥ ʘʞʠʛʣʘʣʪʳʥ ʤʵʜʵʵ ʤʘʪʝʨʠʘʣ ʜʵʵʨ װʥʜʵʩʣʵʥ ʪʦʦʮʦʞ, ʭʦʣʙʦʛʜʦʭ 

ʭᴇʥʜʣװװʨװװʜʵʜ ʰʠʣʞװװʣʵʥ ʫʩ ʟװʡʥ ʪʦʦʮʦʦʥʳ ʜװʛʥʵʣʪʠʡʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ ʙʦʣʥʦ.  

ʅʠʡʛʵʤ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʩʫʜʘʣʛʘʘʥʜ תʥʜʵʩʥʠʡ ʩʪʘʪʠʩʪʠʢʠʡʥ ʛʘʟʨʳʥ ñʉʵʣʵʥʛʵ ʘʡʤʘʛ 

ʩʪʘʪʠʩʪʠʢʠʡʥ ʪʦʚʯʦʦʥ ʋɹ. 2014ò, ñʉʪʘʪʠʩʪʠʢʠʡʥ ʤʵʜʵʵʣʣʠʡʥ ʥʵʛʜʩʵʥ ʩʘʥ 

www.1212.mnò, ñʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʩʪʘʪʠʩʪʠʢʠʡʥ ʭʵʣʪʵʩ www.selenge.nso.mnò ʛ.ʤ 

ʤʵʜʵʵʥװװʜʠʡʛ ʘʰʠʛʣʘʥ ʪʦʦʮʦʦʣʦʥ ʛʘʨʛʘʩʘʥ ʙʦʣʥʦ. ʊװװʥʵʵʩ ʛʘʜʥʘ ʭʵʵʨʠʡʥ ʩʫʜʘʣʛʘʘʥʳ 

ʷʚʮʘʜ ʥʠʡʛʵʤ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭװʯʠʥ ʟװʡʣʠʡʥ ʩʘʥʘʣ ʘʩʫʫʣʛʳʥ װʨ ʜװʥʛʵʵʨ װʥʵʣʩʵʥ ʙʦʣʥʦ.  
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ʅʕɻɼתɻʕʕʈ ɹתʃʕɻ. ʉʕʃʕʅɻʕ ɸʁʄɻʀʁʅ ɻɸɿɸʈɿתʁʅ 

ʆʅʎʃʆɻ ʕʂʆʉʀʉʊɽʄʀʁʅ ʊᴆʃᴆɺ ɹɸʁɼɸʃ, ᴆᴆʈʏʃᴆʃʊ 

ʉʵʣʵʥʛʵ ʘʡʤʘʛ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʭʦʡʜ ʭʵʩʵʛʪ ʆʨʭʦʥ ʉʵʣʵʥʛʠʡʥ ʩʘʚʳʥ ʜʫʥʜ 

ʟʵʨʛʠʡʥ ʫʫʣʩ ʙװʭʠʡ ʥʫʪʛʠʡʛ ʵʟʣʵʥ ʦʨʰʠʥʦ. ɸʡʤʛʠʡʥ ʥʫʪʛʠʡʥ ʙʘʨʫʫʥ ʭʦʡʜ ʭʵʩʛʵʵʨ 

ʖʨʠʡʥ ʭʫʨʜʘʩ, ᴇʤʥᴇʜ ʭʵʩʛʵʵʨ ʥʴ ʛʝʨʮʠʥʠʡ ʙʦʨʞʠʥ, ʟװװʥ ʭʵʩʵʛʪ ʥʴ ʛװʥʠʡ ʙʦʨʞʠʥ 

ʪʘʨʭʞʵʵ. ɸʡʤʛʠʡʥ ʥʫʪʘʛʪ ʥװװʨʩ (ʋʣʘʘʥʪʦʣʛʦʡ, ʐʘʨʳʥ ʛʦʣ), ʪᴇʤᴇʨ (ʊᴇʤᴇʨʪʵʡ, 

ʊᴇʤᴇʨʪʦʣʛʦʡ), ʘʣʪ (ʅʦʸʜ,ʀʭ ɸʣʪʘʪ, ɹʫʛʘʥʪ, ɹʦʨʦʦ, ɿʘʘʤʘʨ, ʅʦʸʥ ʫʫʣ, ʊʦʣʛʦʡʪ) 

ʙʦʣʦʥ ʙʘʨʠʣʛʳʥ ʤʘʪʝʨʠʘʣʳʥ ʙʘʷʣʘʛ ʙʠʡ. ʉʵʣʵʥʛʵ, ʆʨʭʦʥ, ʍʘʨʘʘ, ɽʨᴇᴇ ʟʵʨʵʛ ʤʘʥʘʡ 

ʦʨʥʳ ʪʦʤ ʛʦʣ ʤᴇʨʜ ʫʨʩʘʥʘ. ʉʵʣʵʥʛʵ ʤᴇʨʥᴇᴇʨ ʫʩʘʥ ʦʥʛʦʮ ʷʚʥʘ. ʎʘʛʘʘʥʥʫʫʨ ʟʵʨʵʛ 

ʥʫʫʨ ʙʠʡ. ɽʨᴇᴇ, ʊʦʚʭʦʥʭʘʥʳ, ʍʦʥʜʳʥ ʄʦʛʦʡʥ ʟʵʨʵʛ ʨʘʰʘʘʥ ʙʠʡ. ʅʫʪʛʠʡʥ ʠʭʵʥʭ 

ʭʵʩʵʛʪ ʫʫʣʳʥ ʭʘʨ ʰʦʨʦʦʥ ʭᴇʨʩ, ʛʦʣ ʤᴇʨʥʠʡ ʭᴇʥʜʠʡʥ ʭʘʛʰʘʘ ʭʫʨʜʘʩʪ ʭᴇʨʩ ʪʘʨʭʞʵʵ. 

ʄᴇʥ ʄʘʥʜʘʣ ʩʫʤʘʥʜ ʄʦʥʛʦʣ ʦʨʦʥʜ ʫʨʛʘʜʘʛ ʵʤʠʡʥ ʫʨʛʘʤʣʳʥ 80% ʥʴ ʫʨʛʘʜʘʛ ʙʘʡʥʘ.  
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3 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʛʘʟʘʨʟϮʡ 

 

ɸʡʤʛʠʡʥ ʥʫʪʘʛ ʥʴ ɹװʨʵʥ-ɹװʪʵʵʣʠʡʥ ʥʫʨʫʫʥʳ  ʙʘ ʍʵʥʪʠʡʥ ʥʫʨʫʫʥʳ ʙʘʨʫʫʥ ʭʦʡʜ 

ʭʵʩʛʠʡʥ  ʫʫʣʩʳʥ ʪʦʛʪʦʣʮʦʦʥʜ ʭʘʤʘʘʨʘʭ ʜʫʥʜʘʞ, ʥʘʤ ʫʫʣʩ, ʆʨʭʦʥ ʉʵʣʵʥʛʠʡʥ ʙʦʣʦʥ 

ʆʨʭʦʥ-ɽʨᴇᴇ, ʆʨʭʦʥ-ʍʘʨʘʘ ʛʦʣʳʥ ʜʘʛʫʫʭ ʘʣʣʶʚʠʡʥ ʭʫʨʜʘʩʪ ʥʘʤ ʪʘʣ, ʪʵʜʛʵʵʨʠʡʥ 

ʭʦʦʨʦʥʜʦʭ ʭʵʚʛʠʡ ʪʘʣ, ʥʘʤ ʪʦʣʛʦʜ,  ʭʦʪʛʦʨ ʭʦʩʣʦʥ ʦʨʰʠʭ ʪʫʣ װʥʵʤʣʵʭװʡ ᴇʥʜʨʠʡʥ ʭʫʚʴʜ 

ʟᴇʨװװ ʠʭʪʵʡ. ʍʘʤʛʠʡʥ ᴇʥʜᴇʨ ʮʵʛ ʥʴ ʜʘʣʘʡʥ ʪװʚʰʥʵʵʩ ʜʵʵʰ 2233.0 ʤ ᴇʨʛᴇʛʜʩᴇʥ ʍʵʥʪʠʡʥ 

ʥʫʨʫʫʥʳ ʙʘʨʫʫʥ ʭʦʡʜ ʭʵʩʛʠʡʥ ʫʫʣʩʳʥ ʪʦʛʪʦʣʮʦʦʥʜ ʭʘʤʘʘʨʘʭ ʏʠʥ ʯʫʣʫʫ ʫʫʣ, ʥʘʤ ʮʵʛ ʥʴ 

ʜʘʣʘʡʥ ʪװʚʰʥʵʵʩ ʜʵʵʰ 601 ʤ-ʪ ʦʨʰʠʭ ʆʨʭʦʥ ʉʵʣʵʥʛʠʡʥ ʙʵʣʯʠʨ  ʶʤ. ʉʵʣʵʥʛʵ ʤᴇʨᴇʥ 

ʫʣʩʳʥ ʭʠʣ ʛʘʨʘʭʜʘʘ ʪװװʥʵʵʩ ʯ ʥʘʤ ʪװʚʰʠʥʜ ʦʯʠʭ (590.0 ʤ) ʙʘ ʵʥʵ ʮʵʛ ʤʦʥʛʦʣʳʥ ʛʫʨʘʚ 

ʜʘʭʴ ʥʘʤ ʮʵʛʪ ʦʨʥʦ. ʉʵʣʵʥʛʵ ʤᴇʨʥʠʡ  ʭᴇʥʜʠʡ ʥʴ  ᴇʨʛᴇʥ, ʥʘʨʠʡʥ ʭʵʩʛװװʜ ʵʵʣʞʣʵʭ ʙᴇʛᴇᴇʜ  

ʙʵʣʯʠʨ ʦʨʯʠʤʜ 15 ʦʨʯʠʤ ʢʤ ᴇʨʛᴇʩᴇʞ ʠʨʥʵ. ʉʵʣʵʥʛʵ ʤᴇʨᴇʥ ᴇᴇʨʠʡʥ ʭᴇʥʜʠʡʥ ᴇʨʛᴇʥ  

ʛʘʟʨʫʫʜʘʜ ʦʣʦʥ ʩʘʣʘʘʣʘʭ  ʙᴇʛᴇᴇʜ  ʵʥʵ ʥʴ ʪʫʩ ʛʦʣʳʥ ᴇʚᴇʨʤᴇʮ ʰʠʥʞ  ʙᴇʛᴇᴇʜ ʠʡʤ ʛʘʟʘʨʪ 

ʰʫʛʫʡʪʘʡ ʦʣʦʥ ʘʨʣʳʛ  ʙװʨʵʣʜװװʣʥʵ.  

ʉʵʣʵʥʛʵ ʘʡʤʘʛ 1931 ʦʥʜ "ɻʘʟʘʨ ʪʘʨʠʘʣʘʥʛʠʡʥ ʘʡʤʘʛ" ʥʵʨʪʵʡʛʵʵʨ 

ʙʘʡʛʫʫʣʘʛʜʘʞ, 1934 ʦʥʜ ʘʨʜ ʪװʤʥʠʡ ʭװʩʵʣʪʵʵʨ 1934 ʦʥʜ ʙʘʡʛʫʫʣʘʛʜʩʘʥ. ʉʵʣʵʥʛʵ 

ʘʡʤʘʛ ʥʴ 17 ʩʫʤ, 57 ʙʘʛ, 6 ʪʦʩʛʦʥ, ʘʡʤʛʠʡʥ ʥʠʡʪ ʥʫʪʘʛ ʜʵʚʩʛʵʨ ʥʴ 42.2 ʤʷʥʛʘʥ 

ʜᴇʨʚᴇʣʞʠʥ ʢʤ ʥʫʪʘʛ ʜʵʚʩʛʵʨ ʵʟʣʵʥ ʦʨʰʜʦʛ.  

 

1.1. ɻʝʦʤʦʨʬʦʣʦʛʠʡʥ ʦʥʮʣʦʛ 
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ʊʫʩ ʘʡʤʛʠʡʥ ʥʫʪʘʛ ʥʴ ʛʘʜʘʨʛʳʥ ʭʫʚʴʜ ʫʫʣ, ʪʘʣ, ʛʦʣʳʥ ʭᴇʥʜʠʡ ʭʦʩʦʣʩʦʥ ʰʠʥʞʪʵʡ 

ʪʫʣ ʵʥʜ ʪʝʢʪʦʥʠʢ-ʵʣʵʛʜʣʠʡʥ, ʠʜʵʛʜʵʣ-ʵʣʵʛʜʣʠʡʥ, ʵʣʵʛʜʣʠʡʥ, ʵʣʵʛʜʵʣ-ʭʫʨʠʤʪʣʘʣʳʥ 

ʙʦʣʦʥ ʭʫʨʠʤʪʣʘʣʳʥ ʭʵʚ ʰʠʥʞʠʪ ʭʦʪʛʦʨ ʛװʜʛʵʨ ᴇʨʛᴇʥ ʪʘʨʭʩʘʥ ʙʘʡʥʘ.  

ʊʝʢʪʦʥʠʢ-ʵʣʵʛʜʣʠʡʥ ʭʵʚ ʰʠʥʞʠʪ ʭʦʪʛʦʨ ʛϮʜʛʵʨʪ ɹװʨʵʥ-ɹװʪʵʵʣʠʡʥ ʥʫʨʫʫʥʳ  ʙʘ 

ʍʵʥʪʠʡʥ ʥʫʨʫʫʥʳ ʙʘʨʫʫʥ ʭʦʡʜ ʭʵʩʛʠʡʥ  ʫʫʣʩʳʥ ʪʦʛʪʦʣʮʦʦʥʜ ʭʘʤʘʘʨʘʭ ʜʫʥʜʘʞ, ʥʘʤ 

ʫʫʣʩ ʙʘʛʪʘʭ ʙᴇʛᴇᴇʜ ʵʜʛʵʵʨ ʥʴ ʛʘʜʘʨʛʳʥ ʝʨᴇʥʭʠʡ ʪᴇʨʭ, ᴇʥʜʨʠʡʥ ʭʵʤʞʵʵ, ʙʘʡʨʣʘʣʳʥ 

ʦʥʮʣʦʛʦʦʨʦʦ  ᴇᴇʨ ʭʦʦʨʦʥʜʦʦ ʷʣʛʘʘʪʘʡ. 

ɹװʪʵʵʣʠʡʥ ʥʫʨʫʫʥʳ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʊװʰʠʛ, ʎʘʛʘʘʥ ʥʫʫʨ ʩʫʤʜʳʥ ʜʵʚʩʛʵʨ 

ʥʫʪʘʛʪ ʭʘʨʴʷʘʣʘʛʜʘʭ ʭʵʩʵʛ ʥʴ  ʟװװʥ ʭʦʡʰ ʯʠʛʣʵʣʪʵʡ, ʭʘʨʴʮʘʥʛʫʡ ʥʘʤʭʘʥ, ʥʵʣʵʵʜ ʠʭ 

ʭʵʩʵʛʯʣʵʛʜʩʵʥ ʭʵʜ ʭʵʜʵʥ ʩʘʣʙʘʨ ʫʫʣʩʘʘʩ ʪʦʛʪʦʭ ʙᴇʛᴇᴇʜ ʭʦʪʛʦʨ ʛװʜʛʵʨʠʡʥ ʰʠʥʞ ʙʘʡʜʘʣ 

ʥʴ  ʙʫʩʘʜ ʛʘʟʨʘʘʩ ʥʵʣʵʵʜ ʷʣʛʘʘʪʘʡ. ʕʥʜʭʠʡʥ ʫʫʣ ʥʫʨʫʫʜ ʥʴ ʵʨʪʥʠʡ ʪʵʛʰʠʚʪʵʨ ʛʘʜʘʨʛʘ 

ʙװʭʠʡ ʭʘʚʪʛʘʡ ʦʨʦʡ ʭʷʨʪʘʡ, ʫʫʣʩʳʥ ʘʨ ʭʘʞʫʫ ʥʴ ʭʘʨʴʮʘʥʛʫʡ ʙʦʛʠʥʦ, ʪʝʢʪʦʥʠʢ ʤᴇʨʛᴇʮᴇʛ 

 ʡ ʪʫʣ ʫʫʣʩװʩʛʵʩʵʥ ʙʘʡʭʘʘʩ ʛʘʜʥʘ ʫʫʣ ʥʫʨʫʫʜ ʥʴ ʦʡʥ ʭʠʣʵʵʩ ʜʵʵʰ ʛʘʨʩʘʥ ʦʨʛʠʣʛװװ

ʙװʭʵʣʜʵʵ ʦʡ ʤʦʜʦʦʨ  ʭʫʯʠʛʜʩʘʥ ʙʘʡʜʘʣʪʘʡ ʘʞʵʵ. ʕʥʜʭʠʡʥ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʮʵʛ ʥʴ 1597.0 

ʤ ᴇʨʛᴇʛʜʩᴇʥ ɪʣʳʥ ᴇʥʜᴇʨ ʫʫʣ ʶʤ. ʕʥʜ װװʥʵʵʩ ʛʘʜʥʘ ɪʣ ʫʫʣ (1421.0 ʤ), ɹװʪʵʵʣ ʫʫʣ 

(1418.0 ʤ) ʟʵʨʵʛ ʮᴇᴇʥ ʪʦʦʥʳ ʦʨʛʠʣʫʫʜ ʙʠʡ. 

ɹװʪʵʵʣʠʡʥ ʥʫʨʫʫ ʥʴ ʟװװʥ ʭʦʡʜ ʪᴇʛʩʛᴇʣʜᴇᴇ ʍװװʞʠʥʛʠʡʥ ʥʫʨʫʫ ʥʵʨʪʵʡ ʥʘʤ ʥʫʨʫʫ ʙʦʣʞ 

ʆʨʭʦʥ ʉʵʣʵʥʛʠʡʥ ʙʵʣʯʨʠʡʥ ʙʘʨʫʫʥ ʪʘʣʘʘʨ ʉʵʣʵʥʛʵ ʤᴇʨʥʠʡ ʫʨʩʛʘʣʳʥ ʯʠʛʪ װʨʛʵʣʞʠʣʥʵ. 

ʕʥʜʭʠʡʥ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʮʵʛ ʥʴ ʍװװʞʠʥʛʠʡʥ ʥʫʨʫʫʥʳ ʪᴇʚ ʭʵʩʵʛʪ ʦʨʰʠʭ ʋʭʤʘʣ ʫʫʣ 

(1446.0 ʤ) ʙʦʣʥʦ. ʕʥʜ ʋʭʤʘʣ ʫʫʣ (1446.0 ʤ)-ʘʘʩ ʛʘʜʥʘ  ʋʣʠʘʥʛʘʨʪ ʫʫʣ (1411.4 ʤ), 

ʄʘʡʭʘʥ ʫʫʣ (1375.3 ʤ), ɸʩʛʘʪ ʫʫʣ (1373.7 ʤ), ʍʦʡʜ ʊʘʰʠʨ ʫʫʣ (1355.4 ʤ), ʐʦʰʠʡʥ 

ᴇʥʜᴇʨ ʫʫʣ (1317.0 ʤ), ᴆʚᴇʨ ʍᴇᴇʪ ʫʫʣ (1316.1 ʤ), ɼʫʥʜ ʅʦʤʪ ʫʫʣ (1284.5 ʤ), ʍʘʨʛʠʩʪʘʡʥ 

ʫʫʣ (1269.8 ʤ), ʅװʭʪ ʫʫʣ (1251.5 ʤ), ʍᴇᴇʪʠʡʥ ʕʨʵʵʥ ʫʫʣ (1246.3 ʤ), ɾʘʨʛʘʣʘʥʪ ʫʫʣ 

(1244.0 ʤ), ʊʵʤʵʵʥ ʙᴇʭʪ ʫʫʣ (1242.5 ʤ), ɹʘʨʫʫʥ ʅʦʤʪ ʫʫʣ (1227.6 ʤ), ʋʣʘʘʣʟʛʘʥʘʪ ʫʫʣ 

(1201.7 ʤ), ʍʘʨʛʘʥʘʪ ʫʫʣ (1087.3 ʤ), ʍʘʣʠʘʨʪ ʫʫʣ (1087.0 ʤ), ʍʘʚʯʠʛ ʫʫʣ (1086.3 ʤ), 

ʕʨʵʵʥ ʫʫʣ (1048.6 ʤ), ʕʣʩʪ ʫʫʣ (976.3 ʤ), ʎʘʛʘʘʥ ʯʫʣʫʫʪ ʫʫʣ (962.3 ʤ), ʄʘʥʛʠʨʪ ʫʫʣ 

(959.4 ʤ), ɻʘʥʮ ʤʦʜ ʫʫʣ (939.0 ʤ) ʟʵʨʵʛ ʜ.ʪ.ʜ. 900 ʤ-ʵʵʩ ʜʵʵʰ ᴇʨʛᴇʛʜʩᴇʥ ʫʫʣ ʥʫʨʫʫʜʪʘʡ.  

ʕʜʛʵʵʨ ʪʝʢʪʦʥʠʢ-ʵʣʵʛʜʣʠʡʥ ʭʵʚ ʰʠʥʞʠʪ ʥʘʤ ʫʫʣʩʳʥ ʦʨʦʡ, ʭʷʨ ʭʘʚʪʛʘʡ, ʙᴇʤʙᴇʛᴇʨ 

ʭʵʣʙʵʨʪʵʡ ʙʘʡʭ ʙʘ ʫʫʣʩʳʥ ʘʨ, ᴇʚᴇʨ ʭʘʞʫʫ ʥʴ ʭʘʨʴʮʘʥʛʫʡ ʭʵʚʛʠʡ ʙʘʛʘʪʘʡ ʙʦʣʦʚʯ  

ʍװװʞʠʥʛʠʡʥ ʥʫʨʫʫʥʳ ʘʨ, ᴇʚʨᴇᴇʩ ʵʭ ʘʚʯ ʫʨʩʘʭ  ɹʦʦʮ, ɾʘʨʛʘʣʘʥʪ, ʕʣʩʪ ʟʵʨʵʛ ʞʠʞʠʛ 

ʛʦʨʭʠ, ʍʘʨ ʛʦʨʭʠ,  ʍʫʫʨʯ, ʍװʭʪ, ʊʠʡʨʵʛ ʟʵʨʵʛ ʛʦʣ, ʛʦʨʭʠʥʳ ʵʭ ʙʦʣʞ ʙʘʡʜʘʛ ʪʫʣ 

ʭʵʨʯʠʛʜʵʣ ʠʭʪʵʡ, ʩʘʣʘʘ ʩʘʣʙʘʨ ʦʣʦʥʪʦʡ. ʕʜʛʵʵʨ ʫʫʣʩ ʥʴ ɿʵʣʪʵʨ, ʉʵʣʵʥʛʵ ʤᴇʨʥʠʡ ʫʩʘʥ 

ʭʘʛʘʣʙʘʨ ʙʦʣʥʦ. ɹװʨʵʥʛʠʡʥ ʥʫʨʫʫʥʳ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɹʘʨʫʫʥʙװʨʵʥ, ʍʫʰʘʘʪ ʩʫʤʜʳʥ 

ʜʵʚʩʛʵʨ ʥʫʪʘʛʪ ʭʘʨʴʷʘʣʘʛʜʘʭ ʭʵʩʵʛ ʥʴ  ʙװʭʵʣʜʵʵ ʉʵʣʵʥʛʵ ʤᴇʨʥʠʡ ʜʘʛʫʫ ʟװװʥ ʭʦʡʜ ʯʠʛʪ 

ʙʘʡʨʣʘʭ ʥʵʛʵʥ ʥʵʛʜʤʵʣ ʫʫʣ ʟװʡʥ ʪʦʛʪʦʣʮʦʦʛ ʙװʨʜװװʣʵʭ ʙᴇʛᴇᴇʜ ᴇʤʥᴇʜ ʭʵʩʵʛ ʥʴ 

ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ ᴇʨʛᴇʛʜʩᴇʥ ʪʫʣ ʭʦʡʰʦʦʛʦʦ ʥʘʤʩʘʭ ʙʘʡʜʘʣʪʘʡ ʛʵʞ ʙʦʣʥʦ. ʍʦʪʛʦʨ 

ʛװʜʛʵʨʠʡʥ ʰʠʥʞ  ʙʘʡʜʘʣ ʥʴ  ʍʘʥʛʘʡʥ  ʥʫʨʫʫʥʘʘʩ ʵʨʩ ʷʣʛʘʘʪʘʡ. ʕʥʜ ʭʫʨʮ ʰʦʚʭ ʦʨʛʠʣʫʫʜ 

ʙʘʡʭʛװʡ  ʪᴇʜʠʡʛװʡ װʥʵʤʣʵʭװʡ ᴇʥʜʨʠʡʥ ʭʫʚʴʜ ʠʣװװ ʥʘʤ ʶʤ. ʀʡʤʜ ʫʛ ʫʫʣʩʳʥ ʩʠʩʪʝʤʠʡʥ 

ʛʦʣ ʮᴇʤ ʙʦʣʩʦʥ  ɹװʨʵʥʛʠʡʥ ʥʫʨʫʫ ʥʴ ʵʨʪʥʠʡ ʪʵʛʰʠʚʪʵʨ ʛʘʜʘʨʛʘ ʙװʭʠʡ ʭʘʚʪʛʘʡ ʦʨʦʡ, 

ʭʷʨʪʘʡ, 1400-1600 ʤ-ʠʡʥ װʥʵʤʣʵʭװʡ ᴇʥʜᴇʨʪʵʡ  ʜʫʥʜʘʞ ʫʫʣʩʘʘʩ ʛʦʣʣʦʥ ʪʦʛʪʦʥʦ. ɻʦʣʣʦʭ 

ʪʦʤ ʥʫʨʫʫʜ ʥʴ ʙʘʨʫʫʥ ʫʨʜʘʘʩ ʟװװʥ ʭʦʡʜ ʯʠʛʣʵʣʜ ʩʫʥʘʞ ʪʦʛʪʩʦʥ ʙᴇʛᴇᴇʜ  ʪװװʥʠʡ 

ʙװʨʵʣʜʵʭװװʥʜ ʉʵʣʵʥʛʵ ʤᴇʨʥʠʡ ʫʨʜ ʙʠʝʵʨ ʦʨʰʠʭ  ʉʦʥʛʠʥʦʪ (1985.0 ʤ), ʍʦʥʛʦʨʳʥ ʥʫʨʫʫ 

(1568.7 ʤ), ɹʘʷʥʟװʨʭ ʫʫʣ (1533.0 ʤ), ʊʵʥʛʵʨ ʭʘʥ ʫʫʣ (1420.0 ʤ),   ʪʵʜʛʵʵʨʠʡʥ  ʩʘʣʙʘʨ 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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ʫʫʣʩ  ʦʨʥʦ. ʕʜʛʵʵʨ ʫʫʣʩ ʥʴ ʵʨʪʥʠʡ ʪʵʛʰʨʵʣʠʡʥ ʛʘʜʘʨʛʘ ʙװʭʠʡ ʭʘʚʪʛʘʡ ʦʨʦʡ, ʭʷʨʪʘʡ, 

1400-1600 ʤ-ʠʡʥ װʥʵʤʣʵʭװʡ ᴇʥʜᴇʨʪʵʡ ʜʫʥʜʘʞ ʫʫʣʩʘʘʩ ʛʦʣʣʦʥ ʪʦʛʪʦʥʦ.  

  ʍʵʥʪʠʡʥ ʥʫʨʫʫʥʳ ʙʘʨʫʫʥ ʭʦʡʜ ʭʵʩʵʛʪ ʍʵʥʪʠʡʥ  ʫʫʣʪ ᴇʥʜᴇʨʣᴇʛʠʡʥ ʙʘʨʫʫʥ ʭʘʞʫʫ 

ʭʵʩʛʵʵʨ, ɽʨᴇᴇ, ʍװʜʵʨ ʛʦʣʫʫʜʳʥ ʩʘʚʜ  ʪʦʭʠʦʣʜʦʭ  ʏʠʥ ʯʫʣʫʫ (2233.0 ʤ), ʕʭ ʭװʭʵʡ 

(2228.0 ʤ), ʉʘʣʠʥʯʠʪ ʫʫʣ (2012.0 ʤ),  ʍװʜʵʨʪʠʡʥ ʭʵʮ (1974.0 ʤ),  ʅʦʸʥ ʫʫʣ(1759.0 ʤ),  

ʊװʜʵʛʪ (1686.0 ʤ),  ʄʘʡʥ ᴇʥʜᴇʨ ʫʫʣ (1651.0 ʤ), ɼʵʣʛʵʨ ʭʘʘʥ ʫʫʣ (1553.0 ʤ), ɼʫʣʘʘʥ ʫʫʣ 

(1512.0 ʤ), ɻʵʨ ʯʫʣʫʫ ʫʫʣ (1405.0 ʤ), ɹʫʫʨʘʣ ʫʫʣ (1369.0 ʤ), ʉʦʥʛʠʥʦ ʫʫʣ (1343.0 ʤ), 

ʍʘʥʛʘʡ ʫʫʣ (1277.0 ʤ), ɼʫʣʘʘʥ ʭʘʘʥ ʫʫʣ (1278.0 ʤ),  ɼʘʷʘʥʯ ʫʫʣ (1188,6 ʤ), ʊʦʛʦʩ ʫʫʣ 

(1085,6 ʤ), ɻʵʨ ʯʫʣʫʫʪ ʫʫʣ (1069.9ʤ), ʍᴇʛʣᴇʥ ʫʫʣ (1025.0 ʤ), ʎʘʛʘʘʥ ʜʘʚʘʘ (1003.0 ʤ) 

ʍᴇʭ ʯʫʣʫʫʪ ʫʫʣ (954.9 ʤ) ʟʵʨʵʛ ʭʘʚʪʛʘʡ  ʦʨʦʡʪʦʡ, ʠʭʵʵʭʵʥ ʭʵʨʯʠʛʜʩʵʥ ʜʫʥʜʘʞ, ʥʘʤ ʫʫʣʩ 

ʪװʛʵʵʤʵʣ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. ʕʥʵ ʭʵʩʵʛʪ ʛʦʣ ʤᴇʨʥʠʡ ʩװʣʞʵʵ ʩʘʡʪʘʡ, ʛʘʜʘʨʛʘ ʠʭʵʵʭʵʥ 

ʭʵʨʯʠʛʜʩʵʥ ʭʵʜʠʡ  ʯ ʫʫʣʩʳʥ ʦʨʦʡ, ʭʷʨ ʙᴇʤʙᴇʛᴇʨ, ʘʨ, ᴇʚᴇʨ ʭʘʞʫʫ ʥʠʡʪʜʵʵ ʦʡʛʦʦʨ 

ʙװʨʭʵʛʜʩʵʥ, ʦʡ ʜʦʪʦʨ ʛʦʣʳʥ ʪʘʪʘʤ ʙʘʨʘʛ ʭᴇʛʞᴇᴇʛװʡ, ʛʦʣʫʫʜʳʥ ʭᴇʥʜʠʡ ʜʘʛʫʫ ʥʘʤʘʛ 

ʵʣʙʵʛ ʙʘʡʜʘʛ. 

 
4 ʜϮʛʵʵʨ ʟʫʨʘʛ. ʐʘʘʤʘʨ ʩʫʤʳʥ ʥʫʪʘʛʪ ʦʨʰʠʭ ɼʵʣʛʵʨ ʭʘʘʥ ʫʫʣ 

 

ɹװʨʵʥ, ɹװʪʵʵʣ, ʍʵʥʪʠʡʥ ʩʘʣʙʘʨ ʫʫʣʩʘʘʩ ʛʘʜʥʘ ʆʨʭʦʥ ʉʵʣʵʥʛʠʡʥ ʩʘʚ ʜʘʛʫʫ, 

ʪʵʜʛʵʵʨ ʛʦʣʫʫʜʳʥ ʫʩʘʥ ʭʘʛʘʣʙʘʨ ʙʦʣʩʦʥ  ʜʫʥʜʘʞ, ʥʘʤ ʫʫʣʩ ʮᴇᴇʥʛװʡ ʙʠʡ. ʊʫʭʘʡʣʙʘʣ, 

ʆʨʭʦʥ, ʍʘʨʘʘ ʛʦʣʳʥ ʩʘʚʜ ʦʨʰʠʭ ʅʘʡʜʘʛ ʫʫʣ (1387.5), ɹʘʷʥ ʫʫʣ (1275.5), ʀʭ ʅʦʤʛʦʥ 

(1240.7), ɹʘʛʘ ʅʦʤʛʦʥ (1234.9), ʎʦʦʭʦʨ ʫʫʣ (1175.0), ʉʘʣʭʠʪ (1137.0), ʋʣʘʘʥ ʫʫʣ 

(1132.6), ʉʘʡʭʘʥ (1097.1), ʉʘʥʪ ʫʫʣ (1086.9), ɹʘʨʯʛʘʨ (1033.6), ʆʨʭʦʥ, ʐʘʨʳʥ ʛʦʣʳʥ 

ʩʘʚʜ ʦʨʰʠʭ ɹʫʫʨʘʣ ʫʫʣ (1205.0), ʄʘʘʥʴʪ ʫʫʣ (1205.0), ʎʦʛʜʦʦ ʫʫʣ (1178.0), ɼʵʣʛʵʨ ʫʫʣ 

(1051.0), ɽʨᴇᴇ, ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚʜ ʦʨʰʠʭ ɹʘʷʥ ʫʫʣ (1028.0), ʍװװʰ ʫʫʣ (801.0), 

ʍʘʨʘʘ,ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚʜ ʦʨʰʠʭ ʍʦʥʛʦʨ ʫʫʣ (1030.0), ʆʚʦʦ ʫʫʣ ( 807.0) ʟʵʨʵʛ ʥʘʤ 

ʫʫʣʩʳʛ ʜʫʨʜʘʞ ʙʦʣʥʦ.  

ʕʥʜʵʭʠʡʥ ʥʘʤ ʫʫʣʩ, ʮʘʚ ʪʦʣʛʦʜ ʠʭʵʵʭʵʥ ʵʣʵʛʜʩʵʥ ʪᴇʨʭ ʙʘʡʜʘʣʪʘʡ ʙʘʡʭ ʙʘ ʪʦʣʛʦʜʦʜ ʩʘʡʨ 

ʞʘʣʛʫʫʜʘʘʨ ʭʵʨʯʠʛʜʵʞ ʟװʩʵʛʜʩʵʥ, ʫʫʣʩʳʥ ʦʨʦʡ, ʭʘʞʫʫʛʘʘʨ ʩʫʫʨʴ ʯʫʣʫʫʣʘʛ ʠʣ ʛʘʨʩʘʥ ʥʴ 

ʦʣʦʥʪʦʡ ʙʘʡʥʘ. ʋʫʣ ʥʫʨʫʫʜʳʥ ʯʠʛʣʵʣ ʥʴ ʠʭʵʥʭʜʵʵ ʙʘʨʫʫʥʘʘʩ ʟװװʥ ʪʠʡʰ ᴇʨʛᴇʨᴇʛ 

ʜʘʛʘʩʘʥ ʙʘʡʨʣʘʣʪʘʡ ʙᴇʛᴇᴇʜ  ʜʘʣʘʡʥ ʪװʚʰʥʵʵʩ ʜʵʵʰ ʜʫʥʜʞʘʘʨ 1000-1300 ʤ ᴇʥʜᴇʨ 

ᴇʨʛᴇʛʜʩᴇʥ.   

ʕʣʵʛʜʣʠʡʥ ʭʵʚ ʰʠʥʞʠʪ ʭʦʪʛʦʨ ʛװʜʛʵʨʪ ʭʘʤʘʘʨʘʛʜʘʭ ʮʘʚ ʪʦʣʛʦʜ, ʛװʚʵʵʨʭʵʛ 

ʪʦʣʛʦʜ, װʣʜʤʵʣ ʥʘʤ ʪʦʣʛʦʜ ʥʴ ʥʫʪʛʠʡʥ ʭʦʡʜ ʭʵʩʵʛʪ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ ʪʘʣʙʘʡʜ ʪʘʨʭʘʥʘ. 

ɻװʚʵʵʨʭʵʛ ʪʦʣʛʦʜ, ʮʘʚ ʪʦʣʛʦʜ ʥʴ ʵʣʵʛʜʣʠʡʥ װʡʣ ʷʚʮʘʘʨ ʪʵʛʰʠʨʯ ʝʨᴇʥʭʠʡʜᴇᴇ ʟᴇᴇʣᴇʥ 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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ʛʘʜʘʨʛʘʪʘʡ ʙʦʣʩʦʥ ʙʘʡʭ ʙʘ ʙᴇʤʙᴇʛᴇʨ ʦʨʦʡʪʦʡ, ʥʘʣʫʫ ʭʘʞʫʫʪʘʡ, ʭʘʨʴʮʘʭ ᴇʥʜᴇʨ ʙʘʛʘʪʘʡ 

ʙʘʡʥʘ. 

 
5 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʉʘʡʭʘʥ ʩʫʤʳʥ ʥʫʪʘʛʪ ʦʨʰʠʭ ʭʵʨʯʠʛʜʵʣ ʠʭʪʵʡ ʮʘʚ ʪʦʣʛʦʜ, 

ʘʣʩʘʜ  ʅʘʡʜʘʛ ʫʫʣ 

 ɻʘʜʘʨʛʳʥ ʝʨᴇʥʭʠʡ ᴇʥʜᴇʨʰʠʣ ʆʨʭʦʥ ʛʦʣʳʥ ʫʨʩʛʘʣʳʥ ʜʘʛʫʫʜ ʙʫʶʫ ʥʫʪʛʠʡʥ 

ᴇʤʥᴇʜ ʟʘʭʘʘʩ ʭʦʡʜ ʟʘʭ ʨʫʫ ʘʘʞʠʤ ʙʫʫʨʜʘʛ ʭʵʜʠʡ ʯ ʫʫʣʩ, ʮʘʚ ʪʦʣʛʦʜʳʥ װʥʵʤʣʵʭװʡ ʙʘ 

ʭʘʨʴʮʘʭ ᴇʥʜᴇʨ ʥʫʪʛʠʡʥ ʪᴇʚ ʭʵʩʛʵʵʩ ʥʫʪʛʠʡʥ ʭʦʡʜ, ᴇʤʥᴇʜ ʭʵʩʵʛ ʨʫʫ ʘʘʞʠʤ ʥʘʤʩʜʘʛ 

ʙʘʡʥʘ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ, ʵʥʜʭʠʡʥ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʫʫʣʩ ʥʫʪʛʠʡʥ ʪᴇʚ ʭʵʩʵʛʪ ʦʨʰʠʭ ʙᴇʛᴇᴇʜ 

ʪװװʥʵʵʩ ʭʦʡʰ, ʫʨʘʛʰ ʙʦʣʦʭʦʜ ʫʫʣʩʳʥ װʥʵʤʣʵʭװʡ ᴇʥʜᴇʨ ʙʫʫʨʜʘʛ (1, 2-ʨ ʟװʩʵʣʪ).  

 

  
 

1 ʜϮʛʵʵʨ ʟϮʩʵʣʪ. ʍʘʨʘʘ ʛʦʣʳʥ ʭϺʥʜʠʡʛϺϺʩ ɽʨϺϺ ʛʦʣʳʥ ʭϺʥʜʠʡ ʭϮʨʪʵʣ ʭʠʡʩʵʥ  

ʛʠʧʩʦʤʝʪʨʠʡʥ ʟϮʩʵʣʪ  
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2 ʜʫʛʘʘʨ ʟϮʩʵʣʪ. ʐʘʨʳʥ ʛʦʣʳʥ ʭϺʥʜʠʡʛϺϺʩ ʆʨʭʦʥ ʛʦʣʳʥ ʭϺʥʜʠʡ ʭϮʨʪʵʣ ʭʠʡʩʵʥ 

ʛʠʧʩʦʤʝʪʨʠʡʥ ʟϮʩʵʣʪ 

ʕʣʵʛʜʵʣ ʭʫʨʠʤʪʣʘʣʳʥ ʙʘ ʭʫʨʠʤʪʣʘʣʳʥ ʭʵʚ ʰʠʥʞʠʪ ʭʦʪʛʦʨ ʛװʜʛʵʨ ʙװʨʵʣʜʵʥ 

ʪʦʛʪʦʭʦʜ ʪʝʢʪʦʥʠʢ ʥᴇʣᴇᴇ ʙʘʛʘ, ʛʘʜʘʘʜ ʭװʯʠʥ ʟװʡʣʩ ʜʘʚʘʤʛʘʡ װװʨʵʛ ʛװʡʮʵʪʛʵʜʵʛ ʙᴇʛᴇᴇʜ 

ʫʨʪ ʫʜʘʘʥ ʭʫʛʘʮʘʘʥʜ ʭʫʨʜʘʩ ʭʫʨʠʤʪʣʘʛʜʘʭ ʟʘʤʘʘʨ װװʩʩʵʥ ʭʦʪʛʦʨ ʛװʜʛʵʨʠʡʥ ʭʵʣʙʵʨװװʜ 

ʦʨʥʦ.  

 
6 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʊʘʨʠʘʣʘʥʛʠʡʥ ʪʘʣʙʘʡ ʙϮʭʠʡ ʭʵʚʛʠʡ ʪʘʣ 

ʋʫʣʳʥ ʙʵʣ, ʭʦʨʤʦʡʥ ʧʨʦʣʶʚʠʡʥ, ʜʝʣʶʚʠ-ʧʨʦʣʶʚʠʡʥ ʭʵʚʛʠʡ ʪʘʣ, ʥʫʫʨʳʥ ʭʦʪʛʦʨ, 

ʘʣʣʶʚʠʡʥ ʪʵʛʰ ʪʘʣ, ʛʦʣʳʥ ʥʘʤ ʪʘʪʤʘʘʨ ʠʣʨʵʭ ʵʥʵʭװװ ʭʵʚ ʰʠʥʞʠʡʥ ʭʦʪʛʦʨ ʛװʜʛʵʨװװʜ ʥʴ 

ʜʵʵʨʭ ʛʦʣʫʫʜʳʥ ʩʘʚ ʜʘʛʫʫ ᴇʨʛᴇʥ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. 

ɼʵʵʜ ʜϺʨϺʚʜϺʛʯʠʡʥ ʥʘʩʪʘʡ ʵʨʪʥʠʡ ʘʣʣʶʚʠʡʥ ʭʫʨʜʘʩ ʙϮʭʠʡ ʩʫʣ ʜʦʣʛʠʦʨʭʦʛ ʪʵʛʰ 

ʪʘʣʳʥ ʜʵʜ ʭʵʚ ʰʠʥʞ ʧʨʦʣʶʚʠʡʥ ʭʵʚʛʠʡ ʪʘʣʳʥ װʨʛʵʣʞʣʵʣ ʙʦʣʦʥ ʉʵʣʵʥʛʵ, ʆʨʭʦʥ ʛʦʣʳʥ 

ʪʘʪʤʳʥ ʜʵʵʜ ʭʵʩʛʵʵʨ ʙʦʣʦʥ ɽʨᴇᴇ ʛʦʣ, ʐʘʨʳʥ ʛʦʣʳʥ ʘʜʘʛ ʦʨʯʠʤʜ ʪʘʨʭʞʵʵ. ɻʵʭʜʵʵ ʆʨʭʦʥ 

ʛʦʣʳʥ ʪʘʪʤʳʥ ʜʘʛʫʫʭ ʥʫʪʛʫʫʜʘʜ ʪʘʨʭʩʘʥ ʘʣʣʶʚʠʡʥ ʭʫʨʜʘʩʪ ʩʫʣ ʜʦʣʛʠʦʨʭʦʛ ʪʘʣ ʪʘʪʤʳʥ 

ʜʘʛʫʫʜ ʪʘʩʨʘʣʪʛװʡ װʨʛʵʣʞʠʣʩʵʥ ʘʨʝʘʣ װװʩʛʵʜʵʛʛװʡ. ʍʦʪʛʦʨ ʛװʜʛʵʨʠʡʥ ʵʥʵ ʭʵʚ ʰʠʥʞʠʜ 

ʛʘʜʘʨʛʳʥ ʙʘʡʜʘʣ ʞʠʛʜ ʭʵʨʯʠʛʜʵʣʛװʡ ʙʘʡʭ ʙʘ ʝʨᴇʥʭʠʡʜᴇᴇ ʜʵʵʜ ʜᴇʨᴇʚʜᴇʛʯʠʡʥ ʥʘʩʪʘʡ 

ʥʘʘʥʛʠ, ʰʘʚʨʘʥʮʘʨ, ʭʘʡʨʛʘʥʮʘʨ ʭʫʨʜʘʩ ʯʫʣʫʫʣʛʘʘʩ ʪʦʛʪʩʦʥ ʙʘʡʜʘʛ. ʆʨʭʦʥ, ʍʘʨʘʘ 

ʛʦʣʫʫʜʳʥ ʭᴇʥʜʠʡ ʜʘʛʫʫ ʘʣʣʶʚʠʡʥ ʭʫʨʜʘʩʪ ʭʫʨʠʤʪʣʘʣʳʥ ʪʘʣ  װʨʛʵʣʞʣʵʭ ʙʘ ʵʥʵ ʥʴ 

ʆʨʭʦʥ ʛʦʣʳʥ ʜʘʛʫʫ 700-659 ʤ, ʍʘʨʘʘ ʛʦʣʳʥ ʜʘʛʫʫ 760-659 ʤ-ʠʡʥ װʥʵʤʣʵʭװʡ ᴇʥʜʨʠʡʥ 

ʪᴇʚʰʠʥʜ ʭʘʤʘʨʥʘ. 

ʆʨʯʠʥ Ϯʝʠʡʥ ʘʣʣʶʚʠʡʥ ʭʫʨʜʘʩ ʙϮʭʠʡ ʥʘʤ ʪʘʪʘʤ ʥʴ ʉʵʣʵʥʛʵ, ʆʨʭʦʥ, ʍʘʨʘʘ, 

ɽʨᴇᴇ, ʐʘʨʳʥ ʛʦʣʳʥ ʭᴇʥʜʠʡʜ ʘʣʣʶʚʠʡʥ ʭʫʨʜʘʩʪ ʩʫʣ ʜʦʣʛʠʦʨʭʦʛ ʭʵʚʛʠʡ ʪʘʣ, ʧʨʦʣʶʚʠʡʥ 

ʭʵʚʛʠʡ ʪʘʣ, ʮʘʚ ʪʦʣʛʦʜʪʦʡ ʭʠʣ ʟʘʣʛʘʥ ʦʨʰʠʥʦ. ɻʘʜʘʨʛʳʥ ʙʘʡʜʘʣ ʝʨᴇʥʭʠʡʜᴇᴇ ʞʠʛʜ 0-1.5
0
 

ʭʵʚʛʠʡ ʟʦʥʭʠʣʦʭ ʙᴇʛᴇᴇʜ ʵʣʩ, ʵʣʩʵʥʮʵʨ, ʥʘʘʥʛʠ, ʭʘʡʨʛʘʥʮʘʨ ʘʣʣʶʚʠʡʥ ʭʫʨʜʘʩ ʯʫʣʫʫʣʛʘʘʩ 
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ʪʦʛʪʦʥʦ. ʅʘʤ ʪʘʪʤʳʥ ʜʘʛʫʫʜ ʜʵʥʞ ʪʦʜʦʨʭʦʡ ʘʞʠʛʣʘʛʜʘʭ ʙᴇʛᴇᴇʜ ʟʘʨʠʤ ʛʘʟʘʨʪ ʜʵʥʞװװʜ 

ʥʴ ʵʨʩ ʵʛʮ ʤᴇʨʛᴇʮᴇʛ ʙʘʡʜʘʣʪʘʡ ʙʦʣʩʦʥ ʙʘʡʜʘʛ. ʉ.ɾʠʛʞ (1976) ʥʘʨʳʥ ʩʫʜʣʘʘʯʠʜ ɽʨᴇᴇ 

ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨʪ ʩʫʜʘʣʛʘʘ ʷʚʫʫʣʞ ʫʛ ʛʦʣʳʥ ʫʨʩʛʘʣʳʥ ʜʫʥʜ ʭʵʩʛʵʵʩ ʜʵʵʰ ʠʜʵʛʜʣʠʡʥ 

ʛʘʨʘʣʪʘʡ ʜʵʥʞװװʜ, ʪװװʥʵʵʩ ʜʦʦʰ ʭʫʨʠʤʪʣʘʣʳʥ ʜʵʥʞװװʜ ʙʘʡʛʘʘʛ ʪʦʛʪʦʦʞʵʵ. ʄᴇʥ ʆʨʭʦʥ 

ʛʦʣʳʥ ʫʨʩʛʘʣʳʥ ʜʦʦʜ ʭʵʩʵʛ ʪʫʭʘʡʣʙʘʣ ʆʨʭʦʥ-ʊʫʫʣʳʥ ʙʵʣʯʨʵʵʩ ʜʦʦʰʠʭ ʛʘʟʘʨʪ 

ʭʫʨʠʤʪʣʘʣʳʥ ʭʵʜ ʭʵʜʵʥ ʜʵʥʞ ʵʥʜ ʪʵʥʜ ʙʫʶʫ ʵʩʚʵʣ װʨʛʵʣʞʣʵʥ ʦʨʰʜʦʛ ʙʘʡʥʘ. ʆʨʭʦʥ 

ʛʦʣʳʥ ʪʘʪʘʤʜ ʭʫʫʯʠʥ ʦʨʭʠʮ ʛʦʣʜʠʨʦʣ (ʤʝʘʥʜʨ) ʥʵʣʵʵʜ ʪʦʭʠʦʣʜʜʦʛ.   

 
7 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʆʨʭʦʥ ʛʦʣʳʥ ʭϺʥʜʠʡ, ʵʨʪʥʠʡ ʊʘʣʭʫʥ ʘʨʘʣ, ʘʣʩʘʜ ʅʦʛʦʦʥ ʉʫʚʨʘʛʘ 

ʭʘʡʨʭʘʥ ʫʫʣ 

 
8 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʆʨʭʦʥ ʛʦʣʳʥ ʭϺʥʜʠʡʥ ʫʣʘʣʞ-Ϯʝʪʵʥ-ʜʵʨʩʪ ʥʘʤ ʪʘʪʘʤ 

ʆʨʯʠʥ Ϯʝʠʡʥ ʩʘʣʭʠʥ ʛʘʨʘʣʪ ʭʫʨʜʩʘʘʩ ʪʦʛʪʦʭ ʩʵʚʭϮϮʣ ʵʣʩʥʠʡ ʜʵʜ ʭʵʚ ʰʠʥʞʠʜ 

ɼʫʭ ʥʘʨʩ, ɼװʛʨʵʵ ʥʘʨʩ, ʕʣʩʪ ʭᴇʥʜʠʡʥ ʵʣʩʵʥ ʭʫʨʠʤʪʣʘʣ, ɼʫʫʨʘʡ ʥʫʫʨ ʦʨʯʤʳʥ ʵʣʩʵʥ 

ʭʫʨʠʤʪʣʘʣ ʦʨʥʦ. ʕʜʛʵʵʨʠʡʥ ʪʦʤʦʦʭʦʥ ʥʴ ʙʦʣʦʭ ʕʣʩʪ ʭᴇʥʜʠʡʥ ʵʣʩʵʥ ʭʫʨʠʤʪʣʘʣ ʥʴ 

ʟʦʥʭʠʣʦʭ ʩʘʣʭʠʥʳ ʯʠʛʣʵʣʜ ʙʫʶʫ ʙʘʨʫʫʥ ʭʦʡʥʦʦʩ ʟװװʥ ᴇʤʥᴇʜ ʟװʛʪ ʯʠʛʣʵʥ ʪʦʛʪʩʦʥ 

ʩʵʚʭװװʣ ʵʣʩʥʵʵʩ ʪʦʛʪʦʥʦ. ʄʘʥʭʘʥʞʠʞ ʙʫʡ ʵʥʵʭװװ ʵʣʩʵʥ ʭʫʨʠʤʪʣʘʣ ʜ.ʪ.ʜ 630-670 

ʤʝʪʨʠʡʥ װʥʵʤʣʵʭװʡ ᴇʥʜᴇʨʪ ʪʘʨʭʘʥʘ. ʍʘʨʘʘ ʛʦʣʳʥ ʙʘʨʫʫʥ ʪʘʪʘʤ ʜʘʛʫʫ ʵʣʩʵʥ ʭʫʨʜʘʩ 

ʠʭʪʵʡ ʗʣʘʥʛʫʷʘ, ʉʘʣʭʠʪ ᴇʨʪᴇᴇʪʵʡ ʭʘʨʘʣʜʘʘ, ʍʘʨʘʘ ʛʦʣʳʥ ʙʘʨʫʫʥ ʵʨʵʛ ʜʘʛʫʫʭ ʘʣʣʶʚʠʡʥ 

ʪʵʛʰ ʪʘʣ ʛʘʟʘʨʪ 20 ʦʨʯʠʤ ʢʤ ʫʨʪ  װʨʛʵʣʞʣʵʭ  ɼװʨʩ ʥʘʨʩ ʥʵʨʪʵʡ ʭʘʡʣʘʘʩ, ʥʘʨʩ ʫʨʛʘʩʘʥ 

ʪʦʤʦʦʭʦʥ ʭʫʨʠʤʪʣʘʣ װװʩʛʵʩʵʥ ʙʘʡʥʘ.  
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9 ʜϮʛʵʵʨ ʟʫʨʘʛ. ʍʘʨʘʘ ʛʦʣʳʥ ʙʘʨʫʫʥ  ʵʨʵʛ ʜʘʛʫʫʭ ɼϮʨʩ ʥʘʨʩʥʳ ʵʣʩ ʥʵʨʪʵʡ 

ʭʘʡʣʘʘʩ-ʥʘʨʩʘʥ ʪϺʛϺʣ ʙϮʭʠʡ  ʵʣʩʵʥ ʭʫʨʠʤʪʣʘʣ 

 

1.2.  ʃʘʥʜhʘʬʪʳʥ ʪʘʨʭʘʣʪʳʥ  ʦʥʮʣʦʛ 

ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʥʫʪʛʠʡʥ ʛʘʜʘʨʛʘ  ʥʴ ʙʘʨʫʫʥ ʫʨʜʘʘʩ ʟװװʥ ʭʦʡʰ, ʟװװʥ ʫʨʜʘʘʩ 

ʙʘʨʫʫʥ ʭʦʡʰ ʯʠʛʣʵʣʜ ʥʘʤʩʘʞ ʵʥʵ ʥʴ ʉʵʣʵʥʛʵ ʤᴇʨᴇʥ ʫʣʩʳʥ ʭʠʣ ʛʘʨʘʭ ʮʵʛʪ ʦʛʪʣʦʣʮʦʥʦ. 

ʀʡʤʜ ʥʫʪʛʠʡʥ ʟװװʥ ʭʵʩʵʛʪ ʪʘʡʛʳʥ ʣʘʥʜʰʘʬʪ, ʙʘʨʫʫʥ ʭʦʡʜ ʪʘʣʘʘʨ ʦʡʥ ʣʘʥʜʰʘʬʪ, 

ʪʜɻʛʵʵʨʠʡʥ ʩʘʣʙʘʨ ʥʘʤ ʫʫʣʩʘʘʨ ʫʫʣʳʥ ʭʵʵʨʠʡʥ ʣʘʥʜʰʘʬʪ, ʮʘʚ ʪʦʣʛʦʜ, ʭʵʚʛʠʡ ʪʘʣʘʘʨ 

ʞʠʥʭʵʥʵ ʭʵʵʨʠʡʥ ʣʘʥʜʰʘʬʪ, ʛʦʣʫʫʜʳʥ ʪʘʪʘʤ ʜʘʛʫʫ ʥʫʛʘ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. ʅʘʤ ʫʫʣʩʳʥ 

ʭʘʞʫʫ, ʭʵʚʛʠʡ ʪʘʣ, ʛʦʣʫʫʜʳʥ ʭᴇʥʜʠʡ ʥʴ ʛʘʟʘʨ ʪʘʨʠʘʣʘʥʜ ʠʭ ʭʵʤʞʵʵʛʵʵʨ ʘʰʠʛʣʘʛʜʘʥʘ. 

ʋʫʣʳʥ ʪʘʡʛʳʥ ʣʘʥʜʰʘʬʪ ʥʴ ɽʨᴇᴇ, ɽʩʪʠʡ, ʐʘʨʣʘʥ, ʀʪʵʤ, ɹʫʛʘʥʪ ʛʦʣʫʫʜʳʥ ʩʘʚ  

ʜʘʛʫʫ 1740-2100 ʤ-ʠʡʥ ᴇʥʜʨʠʡʥ ʪװʚʰʠʥʜ, ʣʘʥʜʰʘʬʪʳʥ ʙʠʝ ʜʘʘʩʘʥ ʙװʩʣװװʨʠʡʛ 

 ʩʛʵʜʵʛ. ʊʘʡʛʳʥ ʣʘʥʜʰʘʬʪ ʥʴ ᴇʥʜʨʠʡʥ ʘʛʫʫʨʠʛ ʠʭʪʵʡ ʫʯʨʘʘʩ ʭᴇʨʩ, ʫʨʛʘʤʘʣʞʠʣʪʳʥװװ

ʭʫʚʴʜ ʭʵʜ ʭʵʜʵʥ ʪװʚʰʠʥʜ ʷʣʛʘʨʥʘ. ʊʫʭʘʡʣʙʘʣ, 2000-2100 ʤ-ʪ ʩʘʨʴʜʘʛ ʦʨʯʤʳʥ ʰʠʥʵʩʵʥ 

ʦʡ, ʪװװʥʵʵʩ ʜʦʦʰ 1900-2000 ʤ-ʪ ʫʫʣʳʥ ʪʘʡʛʳʥ ʮʵʚʜʵʛʪ ʭᴇʨʩʪʵʡ ʥʦʛʦʦʥ ʭᴇʚʜ ʩʫʨʛʘʨʪ 

ʭʫʰʠʥ ʪʘʡʛʘ, 1700-1900 ʤ-ʪ ʫʫʣʳʥ ʪʘʡʛʳʥ ʮʵʚʜʵʛʪ ʭװʣʵʨʣʵʛ ʛʣʝʝʪ ʭᴇʨʩʪʵʡ ʛʘʟʨʘʘʨ 

ʩʫʨʛʘʨ-ʥʦʛʦʦʥ ʭᴇʚʜᴇʪ, ʘʣʠʨʩ-ʥʦʛʦʦʥ ʭᴇʚʜᴇʪ, ʰʠʥʵʩ-ʭʫʰʠʥ ʪʘʡʛʘ, ʭʫʰ ʦʨʦʣʮʩʦʥ ʰʠʥʵʩʪ 

ʪʘʡʛʘ ʪʫʩ ʪʫʩ ʪʘʨʭʞʵʵ. ʄᴇʥ ʵʥʵ ʦʨʯʠʤʜ ʛʘʮʫʫʨʪ, ʰʠʥʵʩ-ʛʘʮʫʫʨʪ ʪʘʡʛʘ ʥʵʣʵʵʜ 

ʭʵʤʞʵʵʛʵʵʨ ʪʘʨʭʩʘʥ ʙʘʡʜʘʛ. ʕʜʛʵʵʨ ʦʡʜ ʥʵʨʩ, ʘʣʠʨʩ, ʩʫʨʛʘʨ, ʙʘʜʘʘʥ, ʫʥʘʛʘʥ ʪʫʨʫʫ, 

ʟʫʥʰʠʣ ʮʵʮʵʛ, ʛװʟʵʵʣʟʛʵʥʵ, ʥʘʤʛʠʡʥ ʰʠʤʪʵʛʣʵʡ, ʫʣʘʘʣʟʛʘʥʘ ʟʵʨʵʛ ʫʨʛʘʤʣʘʘʩ ʛʘʜʥʘ 

ʩᴇᴇʛᴇʥ ʰʠʨʵʥʛʵ ʠʭʪʵʡ ʙʘʡʜʘʛ. ʋʫʣʳʥ ʭʦʨʤʦʡ ʙʵʣ ʜʘʛʫʫ ʭʫʰ, ʰʠʥʵʩ, ʥʘʨʩʘʥ ʭʦʣʠʤʦʛ 

ʦʡʪʦʡ ʙʦʣʞ ᴇʚʩʣᴇʛ ʙʦʣʦʥ ʮʵʮʵʛʪ ʫʨʛʘʤʣʳʥ ʦʨʦʣʮʦʦ ʠʭʵʩʥʵ. ʋʫʣʳʥ ʪʘʡʛʳʥ ʙװʩʠʡʥ ʭᴇʨʩ 

 ʡʪʵʥ ᴇʚᴇʣ, ʭʫʨ ʙʦʨʦʦ ʠʭʪʵʡװʡʣ ʷʚʮʘʜ ʄʦʥʛʦʣ ʦʨʥʳ ʵʨʩ ʪʵʩ ʫʫʨ ʘʤʴʩʛʘʣ, ʭװ ʩʵʭװװ

ʙʦʛʠʥʦʭʦʥ ʟʫʥʳ ʫʣʠʨʘʣ, ʦʣʦʥ ʞʠʣʠʡʥ ʮʵʚʜʵʛ ʟʵʨʵʛ ʥʴ ʥᴇʣᴇᴇʣʞ ʙʘʡʥʘ. ʕʥʜʭʠʡʥ ʥʫʪʘʛ 

ʜʵʚʩʛʵʨ ʵʨʩ ʪʵʩ ʫʫʨ ʘʤʴʩʛʘʣʪʘʡ, ʜʫʣʘʘʥ, ʯʠʡʛʵʨʭʵʛ, ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ 

-1.9
0
ʉ, ʞʠʣʠʡʥ ʪʫʥʘʜʘʩʥʳ ʭʵʤʞʵʵ 265 ʤʤ ʦʨʯʠʤ ʙʘʡʜʘʛ. ʍᴇʨʩ ʥʴ ʞʠʣʠʡʥ ʠʭʵʥʭ 

ʭʫʛʘʮʘʘʥʜ ʭʘʩʘʭ ʭʵʤʪʵʡ ʦʨʯʠʥʜ ʙʘʡʜʘʛ ʫʯʨʘʘʩ ʭᴇʨʩʥʠʡ ʭʠʤʠ-ʬʠʟʠʢ ᴇʛᴇʨʰʠʣ, ʫʨʛʘʤʣʳʥ 

 ʡʣ ʷʚʮ ʫʜʘʘʥ ʷʚʘʛʜʜʘʛ, ʭᴇʨʩʥʠʡװ ʨʵʥ ʟʘʜʘʨʯ ʷʣʟʤʘʛʞʠʭװʣʜʵʛʜʵʣ ʦʨʛʘʥʠʢ ʥʴ ʙװ

ʙʠʦʣʦʛʠʡʥ ʠʜʵʚʭ ʙʦʣʦʥ ʙʫʩʘʜ ʭᴇʨʩ װװʩʵʭ װʡʣ ʘʞʠʣʣʘʛʘʘʥʫʫʜ ʥʴ ʟʫʥʳ ʙʦʛʠʥʦʭʦʥ 

ʩʘʨʫʫʜʘʜ ʠʜʵʚʭʵʞʜʵʛ ʙʘʡʥʘ. 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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10 ʜʫʛʘʘʨ ʟʫʨʘʛ. ɽʨϺϺ ʛʦʣʳʥ ʵʭʵʥ ʩʘʚ ʥʫʪʛʠʡʥ ʫʫʣʳʥ ʪʘʡʛʳʥ ʣʘʥʜʰʘʬʪ, ʛʦʣʳʥ ʭϺʥʜʠʡ ʜʘʛʫʫʭ 

ʙʦʨʦʣʞʠʪ ʥʘʤʘʛʪ ʥʫʛʘ, ʉʵʣʵʥʛʵ, ʄʘʥʜʘʣ ʩʫʤ 

ʊʘʡʛʳʥ ʙװʩʠʡʥ ʭᴇʨʩ ʥʴ ʥʠʤʛʵʚʪʵʨ ʠʭʵʚʯʣʵʥ ʭʘʛʘʩ ʤʝʪʨʠʡʥ ʜʦʪʦʨ ʮʵʚʜʵʛʪ 

ʜʘʚʭʘʨʛʘʜ ʪʫʣʜʘʛ ʙʘ ʛʝʥʝʪʠʢ ʜʘʚʭʘʨʛʘ ʥʴ ʙװʜʵʛ ʠʣʵʨʩʵʥ ʯʫʣʫʫʨʭʘʛ, ᴇʥʛᴇʥ ʭʵʩʵʛʪʵʵ ʜʫʪʫʫ 

ʷʣʟʘʨʩʘʥ ʫʨʛʘʤʣʳʥ װʣʜʵʛʜʵʣ ʭװʣʵʨ ʠʭʪʵʡ ʙʘʡʥʘ. ʏʠʡʛʣʵʛ ʥᴇʭʮᴇʣʜ ʦʨʰʠʭ ʫʯʨʘʘʩ 

ʭᴇʨʩʥʠʡ ʟװʩʵʣʪʵʜ ʫʣʙʘʨ ʭװʨʵʥ, ʟʵʛʵʣ ʩʘʘʨʘʣ ʪʫʷʘ װװʩʩʵʥ ʙʘʡʜʘʛ.  

ʋʫʣʳʥ ʦʡʥ ʣʘʥʜʰʘʬʪ ʥʴ ʍʵʥʪʠʡʥ ʥʫʨʫʫʥʳ ʟװװʥ ʭʦʡʜ ʪᴇʛʩʛᴇʣ, ʉʵʣʵʥʛʵ ʤᴇʨʥʠʡ 

ʘʨʘʘʨ װʨʛʵʣʞʣʵʭ ʍװװʞʠʥʛʠʡʥ ʥʫʨʫʫ ʦʨʯʤʳʥ ʥʫʪʘʛʪ ʛʦʣʣʦʥ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. ʕʥʜʭʠʡʥ 

ʫʫʣʩ ʭʘʨʴʮʘʥʛʫʡ ʥʘʤ ʭʵʜʠʡ ʯ ʫʫʣʩʳʥ ʠʭʵʥʭ ʥʴ ʦʡ ʤʦʜʦʦʨ ʵʣʙʵʛ, ʛʦʣ ʥʫʨʫʫ ʜʘʛʫʫʜʘʘ 

ʭʫʩ, ʰʠʥʵʩ, ʟװװʥ ʪʠʡʰʵʵ ʭʫʩ, ʥʘʨʩ, ʭʦʡʜ ʪʘʣ ʥʴ ʥʘʨʩ, ʭʫʩʘʥ ʭʦʣʠʤʦʛ ʦʡʪʦʡ ʙʘʡʥʘ. 

ʍװװʞʠʥʛʠʡʥ ʥʫʨʫʫ ʦʨʯʤʳʥ ʥʫʪʘʛ ʥʴ ʛʘʟʘʨʟװʡʥ ʙʘʡʨʣʘʣ, ʣʘʥʜʰʘʬʪʳʥ ʦʥʮʣʦʛʠʡʥ ʭʫʚʴʜ 

ʠʭʵʵʭʵʥ ᴇʚᴇʨʤᴇʮ, ʉʵʣʵʥʛʵ ʤᴇʨʥʠʡ ʘʜʘʛ ʦʨʯʠʤʜ ʙʘʡʨʣʘʭ ʪʫʣ ʭʘʨʴʮʘʥʛʫʡ ʥʘʤ ᴇʨʛᴇʛʜʩᴇʥ 

ʭʵʨ ʥʴ ʦʡ ʤʦʜ ʵʣʙʵʛʪʵʡ, ʥʘʨʩʘʥ ʦʡʥ ʥᴇᴇʮ ʪᴇʚʣᴇʨʩᴇʥ ʛʘʟʨʳʥ ʥʵʛ ʙʦʣʥʦ. ʀʡʤʜ 

ʍװװʞʠʥʛʠʡʥ ʥʫʨʫʫ ʦʨʯʤʳʥ ʥʫʪʘʛ ʥʴ ʣʘʥʜʰʘʬʪʳʥ ʝʨᴇʥʭʠʡ ʪᴇʨʭᴇᴇʨᴇᴇ ʕʛ-ʉʵʣʵʥʛʠʡʥ 

ʩʘʚʳʥ ʤʫʞʠʡʥ ʙʫʩʘʜ ʥʫʪʛʘʘʩ ʥʵʣʵʵʜ ʷʣʛʘʘʪʘʡ ʘʞʵʵ. ʕʥʜʭʠʡʥ ʥʫʪʘʛʪ װʥʵʤʣʵʭװʡ ʙʦʣʦʥ 

ʭʘʨʴʮʘʭ ᴇʥʜᴇʨ ʙʘʛʘʪʘʡ, ʭʘʜ ʘʩʛʘ ʙװʭʠʡ ʥװʮʛʵʥ ʫʫʣʩ ʙʘʡʭʛװʡ, ʦʡ ʥʴ ʙװʩʣװװʨ װװʩʛʵʭ 

ʙʘʡʜʣʘʘʨ ʙʠʰ, ʟᴇʚʭᴇʥ ʦʨʦʥ ʟʘʡʥ ʷʣʛʘʘ װװʩʛʵʭ ʙʘʡʜʣʘʘʨ ʪʘʨʭʜʘʛ ʦʥʮʣʦʛʪʦʡ. 

ʊʫʞʠʡʥ ʥʘʨʩ ʭʵʤʵʵʭ ʥʘʨʩʘʥ ʦʡ ʙװʭʠʡ ʜ.ʪ.ʜ. 800-660 ʤʝʪʨʠʡʥ ʪװʚʰʠʥʜ ʦʨʰʠʭ 

ʭʦʡʜ ʟװʛʪ װʣ ʷʣʠʭ ʭʵʚʛʠʡ ʭʫʨʠʤʪʣʘʣʳʥ ʪʘʣ ʦʨʰʠʥʦ. ʊʫʞʠʡʥ ʥʘʨʩ ʥʴ ʄʦʥʛʦʣ ʦʨʥʳ ʦʡʥ 

ʪʘʨʭʘʣʪʳʥ ʭʦʡʜ ʭʠʣʠʡʥ ʜʘʛʫʫʜ ʪʘʨʭʘʥ ʫʨʛʘʩʘʥ, ʭᴇʨʩʠʡʛ ʭʘʤʛʘʘʣʘʭ, ʫʩʥʳ ʪװʚʰʥʠʡʛ 

ʟʦʭʠʮʫʫʣʘʭ, ʘʛʘʘʨʳʛ ʮʵʚʵʨʰװװʣʵʭ, ʵʢʦʩʠʩʪʝʤʠʡʥ ʪʵʥʮʚʵʨʪ ʙʘʡʜʣʳʛ ʭʘʤʛʘʘʣʘʭ ʯʫʭʘʣ ʘʯ 

ʭʦʣʙʦʛʜʦʣʪʦʡ ʵʣʩʵʨʭʵʛ ʭᴇʨʩᴇʥʜ ʪʘʨʭʘʥ ʫʨʛʘʩʘʥ ʙʘʡʛʘʣʠʡʥ ᴇʚᴇʨʤᴇʮ ʪʦʛʪʦʮ ʙװʭʠʡ  

ʥʘʨʩʘʥ ʦʡ ʶʤ. ʊʫʩ ʦʡʥ ʙװʪʵʮ ʙװʨʵʣʜʵʭװװʥʜ ʕʛʵʣ ʥʘʨʩ ʟʦʥʭʠʣʦʥ ʫʨʛʘʭ ʙᴇʛᴇᴇʜ ᴇʥʜᴇʨ 

ʙװʪʵʵʤʞʠʪ, ʙʠʦʣʦʛʠʡʥ ʪᴇʨᴇʣ ʟװʡʣʠʡʥ ʭʫʚʴʜ ʄʦʥʛʦʣ ʦʨʥʳ  ʥʘʨʩʘʥ ʦʡʥ ʪʘʨʭʘʣʪʳʥ 

ʪʦʜʦʨʭʦʡ ʭʫʚʠʡʛ ʵʟʵʣʜʵʛ. ʊʫʞʠʡʥ ʥʘʨʩʘʥʜ 1986, 1989, 1992, 1995, 1997, 1998, 2002 

ʦʥʫʫʜʘʜ ʛʘʨʩʘʥ ʦʡʥ ʪװʡʤʵʨʪ ʠʭ ʭʵʤʞʵʵʥʠʡ ʦʡ ʰʘʪʘʞ ʫʣʤʘʘʨ ʪװʡʤʵʨʪ ʥʵʨʚʵʛʜʩʵʥ ʦʡʜ 

ʦʡʥ ᴇʚʯʠʥ, ʘʥʭʜʘʛʯ ʙʦʣʦʥ ʭʦʸʨʜʦʛʯ ʭʦʨʪʦʥ ʰʘʚʞ ʛʦʣʦʤʪ װװʩʛʵʥ ʪʘʨʭʘʭ ʙʦʣʩʦʥ ʙʘʡʥʘ. 

ʋʣʩ ʦʨʦʥ ʟʘʭ ʟʵʵʣʠʡʥ ʵʜʠʡʥ ʟʘʩʘʛʪ ʰʠʣʞʩʵʥʪʵʡ ʭʦʣʙʦʦʪʦʡʛʦʦʨ 1990 ʦʥʦʦʩ ʵʭʣʵʥ 

ʭʫʣʛʘʡʥ ʤʦʜ ʦʛʪʣʦʣʪ ʥʵʤʵʛʜʵʞ, ʦʡʥ ʪװʡʤʵʨ ʙʦʣʦʥ ʵʤʭ ʟʘʤʙʘʨʘʘʛװʡ ʦʛʪʣʦʣʪʳʥ 

ʥᴇʣᴇᴇʛᴇᴇʨ ʪʫʩ ʦʡʥ ʥᴇᴇʮ ʠʭ  ʭʵʤʞʵʵʛʵʵʨ ʭʦʤʩʜʦʥ ʊʫʞʠʡʥ ʥʘʨʩʘʥ ʦʡʥ ʪʘʨʭʘʣʪʳʥ ʥʠʡʪ 

ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ 70 ʦʨʯʠʤ ʭʫʚʴ ʥʴ ʫʩʪʩʘʥ ʙʘʡʥʘ. 
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11 ʜϮʛʵʵʨ ʟʫʨʘʛ. ʊʫʞʠʡʥ ʥʘʨʩʘʥ ʦʡʥ ʣʘʥʜʰʘʬʪ 

ʆʡʥ ʩʘʥʛʠʡʥ ʙװʪʵʮ ʙװʨʵʣʜʵʭװװʥʜ ʥʴ ʕʛʵʣ ʥʘʨʩ (ʈinus Sylvestris) ʟʦʥʭʠʣʦʭ ʙʦʣʦʚʯ ʭʫʰ, 

ʰʠʥʵʩ, ʭʫʩ, ʫʣʠʘʩ, ʛʘʮʫʫʨ, ʞʦʜʦʦ, ʫʣʠʘʥʛʘʨ ʟʵʨʵʛ ʤʘʥʘʡ ʦʨʥʳ ʭʘʥʛʘʡʥ ʙװʩʠʡʥ ʙװʭ 

ʪᴇʨʣʠʡʥ ʤʦʜʣʦʛ ʫʨʛʘʤʘʣ ʫʨʛʘʜʘʛ. ʊʫʩ ʥʫʪʘʛʪ 50 ʦʚʛʠʡʥ 250 ʟװʡʣ ʫʨʛʘʤʘʣ ʫʨʛʘʭ ʙʘ ʵʥʜ 

ʛװʟʵʵʣʟʛʵʥʵ, ʫʣʘʘʣʟʛʘʥʘ, ʭʘʜ, װʭʨʠʡʥ ʥװʜ, ʥʵʨʩ ʤʦʡʣ, ʙᴇᴇʨᴇʣʟʛᴇʥᴇ, ʜʦʣʦʦʛʦʥʦ ʟʵʨʵʛ 

ʞʠʤʩ, ʦʣʦʥ ʪᴇʨʣʠʡʥ ʤᴇᴇʛ ʫʨʛʘʭʘʘʩ ʛʘʜʥʘ ʵʤʠʡʥ ʫʨʛʘʤʣʳʥ ʘʨʚʠʥ ʥᴇᴇʮʪʵʡ. 

  
12 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʊʫʞʠʡʥ ʥʘʨʩʘʥ ʦʡʥ ʝʨϺʥʭʠʡ ʙʘʡʜʘʣ 

ʊʫʞʠʡʥ ʥʘʨʩʘʥ ʦʡ ʥʴ ʭᴇʥʛᴇʥ ʩʵʚʩʛʵʨ, ʵʨʪʥʠʡ ʘʣʣʶʚʠʡʥ ʪʫʥʘʤʘʣ ʭʫʨʜʩʘʥ ʜʵʵʨ װװʩʵʞ 

ʙװʨʵʣʜʩʵʥ ʦʡʥ ʰʠʨʵʛʪ, ʵʣʩʵʥʮʵʨ ʭᴇʨʩʪʵʡ. ʕʥʜ ʋʩʪʘʡ, ʐʘʘʤʘʨ, ʀʚʮʵʛ, ʍʦʥʜ, ʄʦʛʦʡ 

ʟʵʨʵʛ ʛʦʣʫʫʜ ʙʘʡʨʣʘʭ ʙʘ ʪʵʜʛʵʵʨʠʡʥ ʪʘʪʘʤ, ʭᴇʥʜʠʡʛᴇᴇʨ ʟʫʟʘʘʥ ʷʣʟʤʘʛʪ ʭʘʨ ʰʦʨʦʦʥ ʭᴇʨʩ 

ʟʫʨʚʘʩ ʙʘʡʜʣʘʘʨ ʪʘʨʭʜʘʛ ʙʘʡʥʘ. ʊʫʩ ʦʡʜ ʐʋɸ-ʠʡʥ ɻʝʦʵʢʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥ (ʭʫʫʯʠʥ 

ʥʵʨʵʵʨ)-ʵʵʩ ʷʚʫʫʣʩʘʥ ʩʫʜʘʣʛʘʘʥʘʘʩ װʟʵʭʵʜ ʥʘʨʩʥʳ װʨʠʡʥ ʤʦʜ װʣʜʩʵʥ ʥᴇʭʮᴇʣʜ װʥʜʩʵʥ 

ʪᴇʨʣʠʡʥ ʥʘʨʩ ʤʦʜʦʦʨ, ʙװʨʵʣʜʵʭװװʥʜ ʥʴ ʭʫʩ ʦʨʦʣʮʩʦʥ ʥʘʨʩ ʤʦʜʦʦʨ ʩʵʨʛʵʥ ʫʨʛʘʞ ʙʘʡʛʘʘ 

ʙʦʣ ʥʘʨʩʥʳ װʨʠʡʥ ʤʦʜ ʙʘʡʭʛװʡ ʥᴇʭʮᴇʣʜ ʥʘʚʯʠʪ ʪᴇʨʣʠʡʥ ʭʫʩ ʙʦʣʦʥ ʫʣʠʘʥʛʘʨʘʘʨ ʩʵʨʛʵʥ 

ʫʨʛʘʞ ʭʘʨʠʥ ʦʡʥ ʜʦʨʦʡʪʣʳʥ ʭʵʤʞʵʵ ʠʭ װʝʜ ʙʘʡʛʘʣʠʡʥ ʘʷʩʘʘʨ ʩʵʨʛʵʥ ʫʨʛʘʭ ʥᴇʭʮᴇʣ 

ʙװʨʜʵʭʛװʡʛʵʵʩ ʭʵʵʨʞʠʭ װʡʣ ʷʚʮ ʷʚʘʛʜʘʞ ʙʘʡʛʘʘʛ ʪʦʛʪʦʦʞʵʵ. ʄᴇʥ ʪʫʩ ʭװʨʵʵʣʵʥʛʵʵʩ 2003-

2008 ʦʥʫʫʜʘʜ ʊʫʞʠʡʥ ʥʘʨʩʘʥ ʦʡʜ ʪʘʨʴʮ ʩʫʫʣʛʘʮʘʘʨ ʦʡʞʫʫʣʘʣʪ ʷʚʫʫʣʞ, ʥʵʛ ʛʘ ʪʘʣʙʘʡʜ 

ʪʘʨʠʭ ʘʥʭʥʳ ʥʷʛʪʰʠʣ 2500-3000 ʰʠʨ/ʛʘ ʙʘʡʭʘʘʨ ʪʘʨʠʣʪʳʛ ʭʠʡʞ ʠʨʩʵʥ ʙᴇʛᴇᴇʜ ʪʘʨʠʤʘʣ 

ʦʡʥ ʘʤʴʜʨʘʣʪ 97.5 ʭʫʚʴʪʘʡ ʙʘʡʞ ʊʫʞʠʡʥ ʥʘʨʩʘʥ ʦʡʛ ʩʵʨʛʵʵʥ ʫʨʛʫʫʣʞ ʯʘʜʩʘʥ ʙʘʡʥʘ. 

ʊʫʫʣ, ʍʘʨʘʘ, ɽʨᴇᴇ ʛʦʣʫʫʜʳʥ ʫʩʘʥ ʭʘʛʘʣʙʘʨ ʥʘʤ  ʫʫʣʩʳʥ ʘʨ ʭʘʞʫʫʛʘʘʨ ʟʦʛʜʦʨ ʫʣʘʣʞ-

ʙʫʫʨ ᴇʚʩʪ ʥʘʨʩʘʥ ʦʡ, ʮʘʛʘʘʥ ʙʫʨʛʘʩ ʦʨʦʣʮʩʦʥ ʭʫʩʘʥ ʦʡ ʫʨʛʘʩʘʥ ʙʘʡʜʘʛ. ʍʫʩʘʥ ʦʡʜ 

ʙʫʨʛʘʩ, ʪʘʚʠʣʛʘʥʘ, ʥʦʭʦʡʥ ʭʦʰʫʫ, ʜʘʣʘʥ ʭʘʣʴʩ, ᴇʨᴇʤʪװװʣ ʟʵʨʵʛ ʫʨʛʘʤʣʫʫʜ ʫʨʛʘʥʘ. 
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13 ʜʫʛʘʘʨ ʟʫʨʘʛ. ɻʦʣʫʫʜʳʥ ʫʩʘʥ ʭʘʛʘʣʙʘʨ ʫʫʣʩʳʥ ʘʨ ʭʘʞʫʫʜ ʪʘʨʭʘʭ ʪʘʨʤʘʛ ʦʡʥ ʣʘʥʜʰʘʬʪ 

  

ʄᴇʥ ʆʨʭʦʥ, ʍʘʨʘʘ, ɽʨᴇᴇ ʛʦʣʳʥ ʭᴇʥʜʠʡ ʜʘʛʫʫʜ ʵʨʪʥʠʡ ʜʘʨʘʛʜʤʘʣ ʵʣʩʪʵʡ ʛʘʟʨʫʫʜʘʜ ʜʘʥ 

ʥʘʨʩʘʥ ʙʦʣʦʥ ʥʘʨʩ-ʭʘʡʣʘʘʩʘʥ ʪᴇʛᴇʣ ʦʡ װװʩʩʵʥ ʙʘʡʭ ʥʴ ʪװʛʵʵʤʵʣ ʙʘʡʜʘʛ. 

 
14 ʜϮʛʵʵʨ ʟʫʨʘʛ. ʐʘʘʤʘʨʳʥ ʪʦʭʦʡʥ ʵʣʩʵʥʜ ʫʨʛʘʩʘʥ ʥʘʨʩʘʥ ʦʡ 

 
15 ʜʫʛʘʘʨ ʟʫʨʘʛ.  ʍʘʨʘʘ ʛʦʣʳʥ ʭϺʥʜʠʡ ʜʵʭ ʭʘʡʣʘʘʩʘʥ ʪϺʛϺʣ 
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16 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʍʘʨʘʘ ʛʦʣʳʥ ʭϺʥʜʠʡʥ ʥʘʨʩ-ʭʘʡʣʘʘʩʘʥ ʪϺʛϺʣ ʦʡʥ ʭʦʩʣʦʣ 

 

ʋʫʣʳʥ ʭʵʵʨʠʡʥ ʣʘʥʜʰʘʬʪ. ʕʥʵ ʣʘʥʜʰʘʬʪ ʥʴ ʪʫʩ ʘʡʤʛʠʡʥ ᴇʤʥᴇʜ ʪʘʣʳʥ ʉʘʡʭʘʥ, 

ʉʘʥʪ, ʆʨʭʦʥʪʫʫʣ, ɹʘʨʫʫʥʙװʨʵʥ, ɹʘʷʥʛʦʣ  ʩʫʤʜʳʥ ʥʫʪʘʛ ʙʦʣʦʭ  ʆʨʭʦʥ-ʊʫʫʣ, ʆʨʭʦʥ-

ʍʘʨʘʘ, ʆʨʭʦʥ-ɽʨᴇᴇʛʠʡʥ ʙʵʣʯʠʨ ʦʨʯʤʳʥ ʜʫʥʜʘʞ, ʥʘʤ ʫʫʣʩʳʛ ʭʘʤʘʨʥʘ. ʀʡʤʜ ʵʥʜʭʠʡʥ  

ʅʘʣʛʘʨ ʫʫʣ (1841.0 ʤ), ɸʨʮʘʪ ʫʫʣ (1767.0 ʤ), ʅʦʸʥ ʫʫʣ (1759.0 ʤ), ʉװװʞ ʫʫʣ (1758.0 ʤ), 

ɸʨʮʘʪ ʉʦʥʠʥ ʭʘʥʛʘʡ ʫʫʣ (1715.0 ʤ), ɿװʨʭʠʡʥ ʦʚʦʦ (1363.0 ʤ), ʀʭ ʅʦʤʛʦʥ ʫʫʣ (1240.0 

ʤ), ʍʘʣʠʘʨ ʫʫʣ (1387.0 ʤ),  ɹʘʛʘ ʅʦʤʛʦʥ ʫʫʣ (1234.0 ʤ),  ɹʫʫʨʘʣ ʫʫʣ (1205.0ʤ), ʄʘʘʥʴʪ 

ʫʫʣ (1205.0 ʤ), ʕʨʜʵʥʵ ʫʫʣ (1200.0 ʤ),  ʎʦʛʜʦʦ ʫʫʣ (1178.0 ʤ), ɼʵʣʛʵʨ ʫʫʣ (1051.0 ʤ), 

ʍʦʥʛʦʨ ʫʫʣ (1030.0 ʤ), ɹʘʷʥ ʫʫʣ (1028.0 ʤ), ʆʚʦʦʪ ʫʫʣ (957.8 ʤ), ɸʜʫʫʥ ʯʫʣʫʫʪ ʫʫʣ 

(945.2 ʤ), ʆʚʦʦ ʫʫʣ (807.0 ʤ), ʍװװ hʫʫʣ (801.0 ʤ) ʟʵʨʵʛ ʜʫʥʜʘʞ, ʥʘʤ ʫʫʣʩ ʥʴ ʫʫʣʳʥ 

ʭʵʵʨʠʡʥ ʣʘʥʜʰʘʬʪʪʘʡ ʙʘʡʥʘ. 

 

  
17 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʆʨʭʦʥ, ʍʘʨʘʘ ʛʦʣʫʫʜʳʥ ʜʫʥʜʘʭ ʫʫʣʳʥ ʭʵʵʨʠʡʥ ʣʘʥʜʰʘʬʪ ʙϮʭʠʡ ʜʫʥʜʘʞ, ʥʘʤ 

ʫʫʣʩ 

ʋʫʣʩʳʥ ʦʨʦʡ ʥʠʡʪʜʵʵ ʙᴇʤʙᴇʛᴇʨ, ʭʘʚʪʛʘʡ ʭʵʣʙʵʨʪʵʡ ʙʘ ʭʘʞʫʫ ʥʴ ʥʘʣʫʫʚʪʘʨ 

ʙʦʣʦʚʯ ᴇʚᴇʨ ʭʘʞʫʫ ʥʴ  ʘʨʘʘʩʘʘ ʵʛʮʵʚʪʵʨ ʰʠʥʞʪʵʡ. ɻʦʣʫʫʜʳʥ ʭᴇʥʜʠʡ ʵʭʵʥ ʭʵʩʵʛʪʵʵ 

ʥʘʨʠʡʥ ʙʦʣʦʚʯ ʫʫʣʩʘʘʩ ʛʘʨʤʘʛʮʘʘ ᴇʨʛᴇʩᴇʞ  ʘʜʘʛ ʨʫʫʛʘʘ ʫʫʞʠʤ ʪʘʚʠʫ ʙʦʣʞ ʠʨʥʵ. 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 

 

  35 
 

  
18 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʋʫʣʳʥ ʭʵʵʨʠʡʥ ʣʘʥʜʰʘʬʪʳʥ Ϯʝʪʵʥ-ʘʣʘʛ Ϻʚʩʪ ʙϮʣʛʵʤʜʵʣ 

 

ɻʘʜʘʨʛʳʥ ʝʨᴇʥʭʠʡ ᴇʥʜᴇʨʰʠʣ ʆʨʭʦʥ ʛʦʣʳʥ ʫʨʩʛʘʣʳʥ ʜʘʛʫʫʜ ʙʫʶʫ ʥʫʪʛʠʡʥ ᴇʤʥᴇʜ 

ʟʘʭʘʘʩ ʭʦʡʜ ʟʘʭ ʨʫʫ ʘʘʞʠʤ ʙʫʫʨʜʘʛ ʭʵʜʠʡ ʯ ʫʫʣʩ, ʮʘʚ ʪʦʣʛʦʜʳʥ װʥʵʤʣʵʭװʡ ʙʘ ʭʘʨʴʮʘʭ 

ᴇʥʜᴇʨ ʥʫʪʛʠʡʥ ʪᴇʚ ʭʵʩʛʵʵʩ ʥʫʪʛʠʡʥ ʭʦʡʜ, ᴇʤʥᴇʜ ʭʵʩʵʛ ʨʫʫ ʘʘʞʠʤ ʥʘʤʩʜʘʛ ʙʘʡʥʘ. 

ʀʡʤʵʵʩ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʉʘʡʭʘʥ, ɼʘʨʭʘʥ ʫʫʣ ʘʡʤʛʠʡʥ ʆʨʭʦʥ ʩʫʤʳʥ ʥʫʪʘʛʪ ʦʨʰʠʭ 

ʫʫʣʩ ʥʴ ʆʨʭʦʥʳ ʮʫʪʛʘʣ  ʛʦʣʫʫʜʳʥ ʫʩ ʭʘʛʘʣʙʘʨ ʙʦʣʜʦʛ ʦʥʮʣʦʛʪʦʡ. ʅʫʪʛʠʡʥ ʪᴇʚ ʭʵʩʵʛʪ 

ʦʨhʠʭ ʀʭ ʅʦʤʛʦʥ ʫʫʣ,  ʍʘʣʠʘʨ ʫʫʣ, ɹʘʛʘ ʅʦʤʛʦʥ ʫʫʣ ʥʴ ʆʨʭʦʥ, ʍʘʨʘʘ ʛʦʣʳʥ, ɹʫʫʨʘʣ 

ʫʫʣ, ʄʘʘʥʴʪ ʫʫʣ, ʎʦʛʜʦʦ ʫʫʣ, ɼʵʣʛʵʨ ʫʫʣ  ʥʴ ʆʨʭʦʥ ʙʘ ʐʘʨʳʥ ʛʦʣʳʥ, ʥʫʪʛʠʡʥ ʭʦʡʜ 

ʭʩɻʛʠʡʥ ɹʘʷʥ ʫʫʣ, ʍװװʰ ʫʫʣ ʥʴ ɽʨᴇᴇ ʙʘ ʐʘʨʳʥ ʛʦʣʳʥ, ʥʫʪʛʠʡʥ ᴇʤʥᴇʜ ʭʵʩʵʛʪ ʍʦʥʛʦʨ 

ʫʫʣ, ʆʚʦʦ ʫʫʣ ʥʴ ʍʘʨʘʘ ʙʘ ʐʘʨʳʥ ʛʦʣʳʥ ʫʩ ʭʘʛʘʣʙʘʨ ʙʦʣʥʦ. 

  

19 ʜϮʛʵʵʨ ʟʫʨʘʛ. ʋʫʣʳʥ ʭʵʵʨ ʥʴ ʪʫʩ ʘʡʤʛʠʡʥ ʭʘʜʣʘʥʛʠʡʥ ʛʦʣ ʙϮʩ ʥʫʪʘʛ ʙʦʣʦʭ ʥʴ 

ʕʥʜʵʭʠʡʥ ʫʫʣ ʥʫʨʫʫʜ ʥʴ ʍʘʥʛʘʡ, ʍᴇʚʩʛᴇʣʠʡʥ ʫʫʣʩʳʛ ʙʦʜʚʦʣ ʭʘʨʴʮʘʥʛʫʡ ʥʘʤʭʘʥ, 

ʙʵʩʨʵʛ ʫʫʣʩʳʥ ʰʠʥʞʪʵʡ. ɻʦʣʣʦʭ ʪʦʤ ʥʫʨʫʫʜ ʥʴ ʙʘʨʫʫʥ ʫʨʜʘʘʩ ʟװװʥ ʭʦʡʜ ʯʠʛʣʵʣʜ ʩʫʥʘʞ 

ʪʦʛʪʩʦʥ ʙʘʡʜʘʛ. 

  
20 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʋʫʣʳʥ ʭʵʵʨ ʥʴ ʤʘʣʯʜʳʥ Ϯʥʜʩʵʥ ʙʵʣʯʵʵʨ ʥʫʪʘʛ 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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ʍʫʫʨʘʡ ʭʵʵʨʠʡʥ ʣʘʥʜʰʘʬʪ ʥʴ  ʆʨʭʦʥ, ʉʵʣʵʥʛʠʡʥ ʩʘʚ ʥʫʪʛʠʡʥ ʭʘʤʛʠʡʥ ʭʫʫʨʘʡ 

ʭʵʩʵʛ ʙʦʣʦʭ ʫʫʣʩ ʭʦʦʨʦʥʜʳʥ ʭʦʪʦʩ, ʭʦʥʭʦʨ, ʫʭʘʘ ʛװʚʵʵ, ʮʘʚ ʪʦʣʛʦʜ, ʫʫʣʩʳʥ ʭʦʨʤʦʡʛ 

ʵʟʣʵʥ ʪʘʨʭʜʘʛ. ʍʵʵʨʠʡʥ ʙװʩʵʵʩ ʭʦʡʛʫʫʨ ᴇʨʛᴇʨᴇʛʪ ʦʨʰʠʭ ʛʘʟʘʨʟװʡʥ ʙʘʡʨʣʘʣ, ʭʦʪʛʦʨ 

ʛװʜʛʵʨʠʡʥ ʦʥʮʣʦʛ, ʯʠʡʛ ʜʫʣʘʘʥʳ ʭʫʚʘʘʨʠʣʘʣʪ, ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʥᴇʭʮᴇʣ ʟʵʨʵʛ ʛʘʟʘʨʟװʡʥ 

ʭװʯʠʥ ʟװʡʣʩʠʡʥ ʭʘʨʠʣʮʘʥ ʫʷʣʜʘʘ ʭʦʣʙʦʦʥʦʦʩ ʭʘʤʘʘʨʯ ʪʫʩ ʘʡʤʛʠʡʥ ʥʫʪʘʛʪ ʭʫʫʨʘʡ 

ʭʵʵʨʠʡʥ ʣʘʥʜʰʘʬʪʳʥ ʫʤʘʨʜʳʥ ʭʫʚʠʣʙʘʨ ʪʘʨʭʜʘʛ. ʋʤʘʨʜʳʥ ʭʫʫʨʘʡ ʭʵʵʨʠʡʥ ʣʘʥʜʰʘʬʪ 

ʫʫʣʳʥ ʭʵʵʨʠʡʥ ʣʘʥʜʰʘʬʪʳʥ ʪʘʨʭʘʣʪʳʥ ʜʦʦʜ ʭʠʣʪʵʡ ʟʘʣʛʘʥ ʵʣʵʛʜʵʣ-ʭʫʨʠʤʪʣʘʣʳʥ װʡʣ 

ʷʚʮ ʟʦʥʭʠʣʩʦʥ, ʵʨʪʥʠʡ ʙʦʣʦʥ ʜʫʥʜ ʪᴇʨʤᴇʣʠʡʥ ʥʘʩʪʘʡ ʭʫʨʜʘʩ ʯʫʣʫʫʣʛʘʘʩ ʪʦʛʪʦʭ ʮʘʚ 

ʪʦʣʛʦʜ, ʛװʚʵʵʨʭʵʛ ʪʦʣʛʦʜ, ʭʫʨʠʤʪʣʘʣʳʥ װʡʣ ʷʚʮ ʟʦʥʭʠʣʩʦʥ, ʜʫʥʜ-ʜʵʵʜ ʜᴇʨᴇʚʜᴇʛʯʠʡʥ 

ʜʝʣʶʚʠ-ʧʨʦʣʶʚʠʡʥ ʭʵʚʛʠʡ ʪʘʣ, ʘʣʣʶʚʠʡʥ ʩʫʣ ʜʦʣʛʠʦʨʭʦʛ ʪʘʣ ʛʘʟʨʳʛ ʥʠʡʪʵʜ ʥʴ ʭʘʤʘʨʯ 

ʠʣʵʨʥʵ.    

ʃʘʥʜʰʘʬʪʳʥ ʵʥʵʭװװ ʭʵʚ ʰʠʥʞʠʡʥ ʪʘʨʭʘʣʪʳʥ ʜʵʵʜ ʭʠʣʠʡʥ ᴇʥʜᴇʨ ʥʘʤ ʫʫʣʩʳʥ 

ʭʘʞʫʫʛʠʡʥ ʙʘʡʨʣʘʣ, ʮʘʚ ʪʦʣʛʦʜʳʥ ᴇʥʜᴇʨʰʣᴇᴇʩ ʰʘʣʪʛʘʘʣʘʥ ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ ʙʘʡʜʘʛ. 

ɻʘʜʘʨʛʳʥ ʭʫʚʴʜ ʜʫʥʜ ʟʵʨʛʠʡʥ ʭʵʨʯʠʛʜʵʣʪʵʡ, ʭʘʨʴʮʘʭ ᴇʥʜᴇʨ ʙʘʛʘʪʘʡ, ʮʘʚ ʪʦʣʛʦʜʦʜ 3-10
0
, 

ʛװʚʵʵʨʭʵʛ ʪʦʣʛʦʜʦʜ 3-6
0
, ʧʨʦʣʶʚʠʡʥ, ʜʝʣʶʚʠ-ʧʨʦʣʶʚʠʡʥ ʭʵʚʛʠʡ ʪʘʣʜ 0-6

0
, ʘʣʣʶʚʠʡʥ 

ʩʫʣ ʜʦʣʛʠʦʨʭʦʛ ʪʘʣʜ 0-2
0
 ʥʘʣʫʫ ʭʘʞʫʫ ʟʦʥʭʠʣʥʦ. ʕʥʜ ʭʘʨʴʮʘʭ ᴇʥʜᴇʨ ʙʘʛʘʪʘʡ ɹʦʨ 

ʪʦʣʛʦʡ, ʎʘʛʘʘʥ ʪʦʣʛʦʡ, ɹװװʨʵʛ ʪʦʣʛʦʡ, ʐʘʨ ʪʦʣʛʦʡ ʟʵʨʵʛ װʣʜʵʮ ʞʠʞʠʛ ʪʦʣʛʦʜ ʦʣʦʥ ʙʠʡ. 

ʕʜʛʵʵʨ ʪʦʣʛʦʜ ʤʘʰ ʥʘʣʫʫ ʭʘʞʫʫʪʘʡ, ʫʨʛʘʤʘʣ ʙװʨʭʵʚʯ ʩʘʡʪʘʡ ʫʯʠʨ ʩʫʫʨʴ ʯʫʣʫʫʣʘʛ ʠʣ 

ʛʘʨʘʭ ʷʚʜʘʣ ʙʘʨʘʛ ʪʦʭʠʦʣʜʜʦʛʛװʡ. ʊʘʣʘʨʭʘʛ ʥʫʪʛʠʡʥ ʜʫʥʜ ʭʵʣʙʵʨ ʭʵʤʞʵʵʥʠʡ ʭʫʚʴʜ 

ʪᴇʜʠʡʣᴇʥ ʪʦʤ ʙʠʰ, ʭʦʪʦʡʣʪʳʥ ʛװʥ ʙʘʛʘʪʘʡ ʭʦʪʛʦʨʫʫʜ ʪʦʭʠʦʣʜʜʦʛ. ʕʜʛʵʵʨ ʭʦʪʦʩʳʥ 

ʭʘʤʛʠʡʥ ʥʘʤ ʭʵʩʵʛ (ʜ.ʪ.ʜ 640-650 ʤ) ʭʫʞʠʨ ʤʘʨʘʘʪʘʡ ʙʦʣʩʦʥ ʙʘʡʭ ʙʘ ʪʵʜʛʵʵʨʠʡʛ ʪʦʡʨʦʥ 

ʭװʨʵʵʣʞ ʮʘʭʠʣʜʘʛ, ʜʵʨʩ ʙʘʛʘʭʘʥ ʭʵʤʞʵʵʥʠʡ ʘʨʝʘʣ װװʩʛʵʥ ʫʨʛʘʩʘʥ ʙʘʡʭ ʘʞʵʵ.  

ʍʫʫʨʘʡ ʭʵʵʨʠʡʥ ʣʘʥʜʰʘʬʪʪʘʡ ʙʫʩʘʜ ʥʫʪʛʫʫʜʪʘʡ ʭʘʨʴʮʫʫʣʙʘʣ ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨʪ (ʜ.ʪ.ʜ 

798 ʤ) ᴇʨʛᴇʛʜʩᴇʥ ʛʘʟʘʨʟװʡʥ ʙʘʡʨʣʘʣʳʥʭʘʘ ʘʯʘʘʨ ʵʥʵʭװװ ʭʦʪʛʦʨʪ  ᴇᴇʨ ʭʘʘʥʘ ʯ 

ʪʦʭʠʦʣʜʜʦʛʛװʡ ʥʫʛʳʥ ʵʣʝʤʝʥʪװװʜ ʦʨʦʣʮʩʦʥ ʜʝʣʶʚʠ-ʧʨʦʣʶʚʠʡʥ ʭʫʨʜʘʩ ʜʵʵʨ װװʩʩʵʥ ʭʘʨ 

ʭװʨʵʥ ʭᴇʨʩʪʵʡ, ʭʷʣʛʘʥʘ-ʙʦʪʫʫʣʴ-ʟʦʛʜʦʨ ʫʣʘʣʞʠʪ ʫʨʛʘʤʘʣʰʠʣʪʘʡ ʭʵʵʨʠʡʥ ʣʘʥʜʰʘʬʪ 

ʙװʨʵʣʜʵʥ ʙʠʡ ʙʦʣʩʦʥ ʙʘʡʜʘʛ. ʋʤʘʨʜʳʥ ʭʫʫʨʘʡ ʭʵʵʨʠʡʥ ʣʘʥʜʰʘʬʪ ʮʘʚ ʪʦʣʛʦʜ, ʪʘʣ 

ʛʘʟʨʫʫʜʳʛ ʭʘʤʨʘʭ ʪʫʣ ʥʘʨʥʳ ʮʘʮʨʘʛʠʡʥ ʰʫʫʜ ʪʫʩʛʘʣ ʠʭʪʵʡ. ʀʡʤʵʵʩ ʫʫʨʰʠʣʪ ʠʭ, ʯʠʡʛ 

ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘʪʘʡ ʙʘʡʥʘ. ɼʫʥʜ ʟʵʨʛʠʡʥ ʟʫʟʘʘʥ ʭװʨʵʥ ʭᴇʨʩ ʛʦʣʣʦʥ ʪʘʨʭʘʭ ʙᴇʛᴇᴇʜ 

ʤʝʭʘʥʠʢ ʙװʨʵʣʜʵʭװװʥʠʡ ʭʫʚʴʜ ʭᴇʥʛᴇʥ ʰʘʚʨʘʥʮʘʨ, ʵʣʩʵʥʮʵʨ ʙʘʡʥʘ. ʎʘʚ ʪʦʣʛʦʜʦʦʨ 

ʩʘʤʘʥ ʝʨʭᴇʛ-ʢʨʳʣʦʚʳʥ ʭʷʣʛʘʥʘʪ ʙװʣʛʵʤʜʵʣ, ʪʘʣ, ʭᴇʥʜʠʡ ʭʦʪʛʦʨʦʦʨ ʜʵʨʚʵʵʥ ʭʘʟʘʘʨ ᴇʚʩ-

ʢʨʳʣʦʚʳʥ ʭʷʣʛʘʥʘ-װʭʵʨ ʭʘʨʛʘʥʘʪ ʙװʣʛʵʤʜʵʣ ʟʦʥʭʠʣʦʭ ʙʦʣʦʚʯ ʭʦʪʛʦʨ ʛװʜʛʵʨʠʡʥ 

ʙʘʡʜʣʘʘʩ ʭʘʤʘʘʨʘʥ ʦʨʦʣʮʦʭ ʫʨʛʘʤʣʳʥ ʟװʡʣ ʷʥʟ ʙװʨ ʙʘʡʥʘ.   

  
21 ʜϮʛʵʵʨ ʟʫʨʘʛ. ʍʫʫʨʘʡ ʭʵʵʨʠʡʥ ʣʘʥʜʰʘʬʪ ʥʴ ʪʘʨʠʘʣʘʥʛʠʡʥ ʛʦʣ ʥʫʪʘʛ ʙʦʣʦʭ ʥʴ 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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22 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʆʜʦʦ ʯ ʛʵʩʵʥ ʰʠʥʵʵʨ  ʛʘʟʘʨ ʭʘʛʘʣʘʭ, ʪʘʨʠʘʣʘʥʛʠʡʥ ʪʘʣʙʘʡʛ ϺʨʛϺʞϮϮʣʵʭ ʘʞʠʣ 

ʭʠʡʛʜʩʵʵʨ ʙʘʡʥʘ. ʉʘʡʭʘʥ ʩʫʤ 

ʊʘʪʤʳʥ ʥʫʛʳʥ ʣʘʥʜʰʘʬʪ ʥʴ ʛʦʣʫʫʜʳʥ ʭᴇʥʜʠʡ ʜʘʛʫʫ ʪװװʥʠʡ ᴇʨʛᴇʩʩᴇʥ ʭʵʩʵʛ 

ʙʦʣʦʥ ʙʵʣʯʠʨ ʦʨʯʤʳʥ ʪʵʛʰʠʚʪʵʨ ʛʘʜʘʨʛʘʜ װװʩʵʞ ʪʦʛʪʚʦʨʞʩʦʥ ʙʘʡʥʘ. ʕʥʵ ʭʵʩʵʛʪ 

ʛʦʣʫʫʜʳʥ ʭᴇʥʜʠʡ ʥʠʡʪʜʵʵ ʙʫʨʛʘʩ ʪʦʨʣʦʛʦʦʨ ʙʠʪװװ ʙװʨʭʵʛʜʩʵʥ ʘʣʘʛ ᴇʚʩ-ʫʣʘʣʞʠʪ 

ʙװʣʛʵʤʜʵʣʪʵʡ, ʥʫʛʘʪ ʥʘʤʛʠʡʥ ʮʵʚʜʵʛʪ, ʥʘʤʛʠʡʥ ʮʵʚʜʵʛʪ ʭᴇʨʩʪʵʡ ʜʦʚ ʩʦʥʜʫʫʣ ʙʦʣʩʦʥ 

ʛʘʜʘʨʛʘʪʘʡ ʙʘʡʥʘ. ʆʣʦʥ ʞʠʣʠʡʥ ʙʘ ʪװʨ ʟʫʫʨʳʥ ʮʵʚʜʵʛʪ ʭᴇʨʩ ʥʴ ʯʠʡʛʠʡʥ ʫʫʨʰʠʣʪʳʛ ʵʨʩ 

ʙʘʛʘʩʛʘʞ ʦʨʯʥʳ ʘʛʘʘʨʳʥ ʜʦʪʦʨʭ ʫʫʨʳʥ ᴇʪʛᴇʨʣʠʡʛ ʥʵʤʵʛʜװװʣʵʭ ʙʘ ʫʥʘʭ ʭʫʨ ʯʠʡʛʠʡʛ 

ʭᴇʨʩʥʠʡ ʛװʥʜ ʥʵʚʯʠʭʠʡʛ ʙʘʨʴʞ ʟʦʛʩʦʦʭ ʫʯʠʨ ʮʵʚʜʵʛʪ ʭᴇʨʩʥʠʡ ʜʵʵʨ ʠʭʵʵʭʵʥ ʫʩ 

ʭʫʨʘʣʜʘʞ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʫʩʥʳ ʭʫʨʠʤʪʣʘʣʳʛ ʙʘʷʞʫʫʣʞ ʥʘʤʘʛ ʙʘʣʯʛʠʡʛ װװʩʛʵʥʵ. ʕʥʵ 

ʥʴ ʛʦʣʳʥ ʫʩʥʳ ʛʦʨʠʤʳʛ ʜʫʣʘʘʥʳ ʫʣʠʨʘʣʜ ʟʦʭʠʮʫʫʣʘʭ ʭʘʥʜʣʘʛʘʪʘʡ ʘʚʯ ʭװʡʪʥʠʡ ʫʣʠʨʘʣʜ 

ʛʦʣ ʛʦʨʭʠʥʳ ʫʩ ʸʨʦʦʣʛװʡ ʭᴇʣʜʜᴇʛᴇᴇʩ ʰʘʣʪʛʘʘʣʞ ʮʵʚʜʛʠʡʥ ʟʘʚʩʨʳʥ װʣʜʵʛʜʵʣ ʫʩ ᴇᴇʨʠʡʥ 

ʜʘʨʘʣʪʳʥ ʭװʯʵʵʨ ʘʣʴ ʥʵʛ ʘʥ ʮʘʚʘʘʨ ʜʵʵʰ ʛʘʨʯ ʛʦʣʫʫʜʳʥ ʭᴇʥʜʠʡʜ ʠʭʵʵʭʵʥ ʭʵʤʞʵʵʥʠʡ 

ʪʦʰʠʥ ʛװʡʞ ʘʩʘʨ ʠʭ ʭʵʤʞʵʵʥʠʡ ʤᴇʩᴇʥ ʙװʨʭʵʚʯʠʡʛ װװʩʛʵʥʵ. ʕʥʵ ʥʴ ʫʫʨ ʘʤʴʩʛʘʣ ʜʫʣʘʘʨʯ 

ʛʦʣ ʛʦʨʭʠʥʳ ʫʩ ʭʘʡʣʞ ʠʨʵʭʵʜ ʘʣʛʫʫʨ ʘʘʞʠʤ ʛʵʩʵʞ ʛʦʣʳʥ ʫʩʥʳ ʪװʚʰʥʠʡ ʭʘʚʨʳʥ 

ʪʦʛʪʚʦʨʪʦʡ װʝʠʡʛ ʙʠʡ ʙʦʣʛʦʭʦʜ ʜᴇʭᴇʤ ʙʦʣʜʦʛ ʙʘʡʥʘ. ʉʵʣʵʥʛʵ ʤᴇʨʥʠʡ ʪʘʪʘʤ ʜʘʛʫʫ 

ʙʫʨʛʘʩ, ʩᴇᴇʛ ʙװʭʠʡ ʪʦʨʣʦʛʪ ʥʘʤʛʘʨʭʘʛ ʥʫʛʘ, װʝʪʵʥ-ʘʣʘʛ ᴇʚʩʪ ʥʫʛʘ ʵʵʣʞʣʵʥ ʪʘʨʭʘʥʘ. 

ʕʥʜʭʠʡʥ ʠʭʵʥʭ ʮʫʪʛʘʣ  ʫʫʣʳʥ ʞʠʞʠʛ ʛʦʣʫʫʜʳʥ ʪʘʪʘʤ ʜʘʛʫʫʜ  ʩᴇᴇʛᴇʥ ʰʠʨʵʥʛʵ ʙװʭʠʡ 

ʥʘʤʛʘʨʭʘʛ ʥʫʛʘ ʜʘʚʘʤʛʘʡʣʥʘ. 

 
23 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʆʨʭʦʥ,ʉʵʣʵʥʛʠʡʥ ʙʵʣʯʠʨ ʦʨʯʤʳʥ ʙʫʨʛʘʩʪ ʙʦʣʦʥ ʩϺϺʛϺʥ ʰʠʨʵʥʛʵ ʙϮʭʠʡ 

ʪʘʪʤʳʥ ʥʫʛʘ 

ɼʵʵʜ ʜᴇʨᴇʚʜᴇʛʯʠʡʥ ʥʘʩʪʘʡ ʵʨʪʥʠʡ ʘʣʣʶʚʠʡʥ ʭʫʨʜʘʩ ʆʨʭʦʥ ʛʦʣʳʥ ʪʘʪʤʳʥ ʜʵʵʜ ʭʵʩʛʵʵʨ 

ʙʦʣʦʥ ɽʨᴇᴇ ʛʦʣ, ʐʘʨʳʥ ʛʦʣʳʥ ʘʜʘʛ ʦʨʯʠʤʜ ʪʘʨʭʞʵʵ. ɻʵʭʜʵʵ ʆʨʭʦʥ ʛʦʣʳʥ ʪʘʪʤʳʥ 
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ʜʘʛʫʫʭ ʥʫʪʛʫʫʜʘʜ ʪʘʨʭʩʘʥ ʘʣʣʶʚʠʡʥ ʭʫʨʜʘʩʪ ʩʫʣ ʜʦʣʛʠʦʨʭʦʛ ʪʘʣ ʪʘʪʤʳʥ ʜʘʛʫʫʜ 

ʪʘʩʨʘʣʪʛװʡ װʨʛʵʣʞʠʣʩʵʥ ʘʨʝʘʣ װװʩʛʵʜʵʛʛװʡ. ʍʘʨʠʥ ʦʨʯʠʥ װʝʠʡʥ ʘʣʣʶʚʠʡʥ ʭʫʨʜʘʩ 

ʙװʭʠʡ ʥʘʤ ʪʘʪʘʤ ʥʴ ʉʵʣʵʥʛʵ, ʆʨʭʦʥ, ʍʘʨʘʘ, ɽʨᴇᴇ, ʐʘʨʳʥ ʛʦʣʳʥ ʭᴇʥʜʠʡʜ ʘʣʣʶʚʠʡʥ 

ʭʫʨʜʘʩʪ ʩʫʣ ʜʦʣʛʠʦʨʭʦʛ ʭʵʚʛʠʡ ʪʘʣ, ʧʨʦʣʶʚʠʡʥ ʭʵʚʛʠʡ ʪʘʣ, ʮʘʚ ʪʦʣʛʦʜʪʦʡ ʭʠʣ ʟʘʣʛʘʥ 

ʦʨʰʠʥʦ. ɻʘʜʘʨʛʳʥ ʙʘʡʜʘʣ ʝʨᴇʥʭʠʡʜᴇᴇ ʞʠʛʜ, ʥʘʤ ʪʘʪʤʳʥ ʜʘʛʫʫʜ ʜʵʥʞ ʪʦʜʦʨʭʦʡ 

ʘʞʠʛʣʘʛʜʘʭ ʙᴇʛᴇᴇʜ ʟʘʨʠʤ ʛʘʟʘʨʪ ʜʵʥʞװװʜ ʥʴ ʵʨʩ ʵʛʮ ʤᴇʨʛᴇʮᴇʛ ʙʘʡʜʘʣʪʘʡ ʙʦʣʩʦʥ ʙʘʡʜʘʛ.  

 
24 ʜϮʛʵʵʨ ʟʫʨʘʛ. ɿϮϮʥʙϮʨʵʥ ʩʫʤ, ʆʨʭʦʥ, ʉʵʣʵʥʛʵ ʛʦʣʫʫʜʳʥ ʜʫʥʜʘʭ ʭʘʡʣʘʘʩ, ʙʫʨʛʘʩʘʥ ʰʫʛʫʡʪ  ʥʘʤ 

ʪʘʪʘʤ 

  
25 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʆʨʭʦʥ ʛʦʣʳʥ ʪʘʪʤʳʥ ʭʵʵʨʞϮϮ ʥʫʛʘ 

ʆʨʭʦʥ, ʍʘʨʘʘ ʛʦʣʳʥ ʭᴇʥʜʠʡ, ʉʵʨʪʵʥʛʠʡʥ ʭᴇʥʜʠʡ, ʐʠʨʵʵ ʥʫʫʨʳʥ ʭᴇʥʜʠʡʛᴇᴇʨ ʤʘʣʳʥ 

ʭᴇʣᴇᴇʨ ʭʷʣʛʘʥʘ-ʞʠʞʠʛ ʜʵʛʥװװʣʪ װʝʪʵʥ, ʭʷʣʛʘʥʘ-ʘʣʘʛ-ᴇʚʩ, ʘʛʴ-װʝʪʵʥʪ, ʭʠʘʛʪ, ʭʘʨʛʘʥʘ-

ʭʷʣʛʘʥʘʪ ʙʵʣʯʵʵʨʠʡʥ ʙװʣʛʵʤʜʵʣ ʥʴ ʪʘʣʭʣʘʛʜʘʞ  ʫʨʛʘʮ ʭʵʚʠʡʥ ʙʵʣʯʵʵʨʠʡʥʭʵʵʩ 50 ʭʫʚʠʘʨ 

ʙʘʛʘʩʩʘʥ ʪʫʣ ʞʠʣʜ ʛʘʥʮ ʫʜʘʘ ʘʰʠʛʣʘʥ, ʘʤʨʘʘʞ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʕʥʵ ʙʵʣʯʵʵʨʠʡʥ ʥʵʛ 

ʦʥʮʣʦʛ ʥʴ ʫʨʛʘʣʪʳʥ ʭʫʛʘʮʘʘ ʙʦʛʠʥʦʪʦʡ ʙʘʡʜʘʛ ʪʫʣ ʘʰʠʛʣʘʣʪʳʛ ʟᴇʚ ʟʦʭʠʮʫʫʣʞ ʙʦʛʠʥʦ 

ʭʫʛʘʮʘʘʥʜ ʤʘʣ ʙʵʣʯʵʵʭ ʭʵʨʵʛʪʵʡ.  
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26 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʍʘʨʘʘ ʛʦʣʳʥ ʙʘʨʫʫʥ ʵʨʵʛ ʜʘʛʫʫʭ ʜʘʨʘʛʜʤʘʣ ʵʣʩ ʤʘʣ ʙʵʣʯʵʵʨʣʵʣʪʠʡʥ ʥϺʣϺϺʛϺϺʨ 

ʘʣʜʨʘʣʜ ʦʨʩʦʥ ʙʘʡʜʘʣ 

 

1.3. ʎʵʚʜʛʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʘʣ, ʪװװʥʠʡ ᴇᴇʨʯʣᴇʣʪ  

 ʎʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪ ʙʦʣʦʥ ʦʥʮʣʦʛ: ʎʵʚʜʵʛ ʛʵʜʵʛ ʥʴ ʪʵʛ ʙʫʶʫ ʪװװʥʵʵʩ ʜʦʦʰ ʛʨʘʜʫʩʪ 

ʭʦʸʨ ʙʫʶʫ ʪװװʥʵʵʩ ʜʵʵʰ ʞʠʣ ʦʨʰʠʭ ʭᴇʨʩ, ʯʫʣʫʫʣʛʠʡʛ ʭʵʣʥʵ (French, 2007). ʎʵʚʜʵʛ ʥʴ 

ʜʵʣʭʠʡʥ ʭʫʫʨʘʡʥ ʛʘʟʨʳʥ 22 ʦʨʯʠʤ ʭʫʚʠʡʛ ʵʟʣʵʭ ʙʘ ʜʵʣʭʠʡʥ ʙᴇʤʙᴇʨʮʛʠʡʥ ʭʦʡʜ ʭʘʛʘʩʪ 

ʦʨʰʠʭ 48 ʫʣʩʘʜ ʷʤʘʨ ʥʵʛ ʙʘʡʜʣʘʘʨ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. װתʥʠʡ 95 ʦʨʯʠʤ ʭʫʚʴ ʥʴ 5 ʫʣʩʳʥ 

ʛʘʟʘʨ ʥʫʪʘʛʪ ʭʘʤʘʘʨʘʛʜʘʭ ʙʘ ʵʜʛʵʵʨ ʥʴ ʆʍʋ, ʂʘʥʘʜ, ʍʷʪʘʜ, ɸʅʋ ʙʦʣʦʥ ʄʦʥʛʦʣ ʫʣʩ 

ʙʘʡʥʘ (Tingjun Zhang, 2006). ʄʦʥʛʦʣ ʦʨʥʳ ʮʵʚʜʛʠʡʥ ʦʥʮʣʦʛ ʥʴ ɼʦʨʥʦʜ ʉʠʙʠʨʠʡʥ 

 ʨʛʵʣʞʠʣʩʵʥ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʛʠʡʥ ᴇʤʥᴇʜ ʭʠʣ ʜʵʵʨ ʦʨʰʜʦʛ. ʀʡʤʵʵʩ ʪʫʭʘʡʥ ʮʵʚʜʵʛ ʥʴװ

ʫʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪ ʙʦʣʦʥ ʜʵʣʭʠʡʥ ʜʫʣʘʘʨʘʣʜ ʤʵʜʨʵʤʪʛʠʡ, ʵʤʟʵʛ ʙʘʡʜʘʛ 

ʦʥʮʣʦʛʪʦʡ. ʄʘʥʘʡ ʥʫʪʘʛʪ ʮʵʚʜʵʛ ʥʴ  ɸʣʪʘʡ, ʍʘʥʛʘʡ, ʍʵʥʪʠʡ, ʍᴇʚʩʛᴇʣʠʡʥ ʫʫʣʩ, ʤᴇʥ 

ʛʘʟʘʨ ʥʫʪʛʠʡʥ ʙʘʡʨʰʣʳʥ ʭʫʚʴʜ ʭʦʡʜ ʙװʩ ʥʫʪʛʘʘʨ ʪʘʨʭʩʘʥ ʙʘʡʜʘʛ ʥʴ ʮʵʚʜʛʠʡʥ 

ʪʘʨʭʘʣʪʘʜ ᴇʥʜʨʠʡʥ ʙʦʣʦʥ ᴇʨʛᴇʨʛʠʡʥ ʟװʡ ʪʦʛʪʦʮ ʜʘʚʘʤʛʘʡʣʞ ʙʫʡʛ ʭʘʨʞ ʙʦʣʥʦ 

(ʗ.ɾʘʤʙʘʣʞʘʚ, 2013). ɻʵʚʯ ʟʘʨʠʤ ʙװʩ ʥʫʪʛʠʡʥ ʭʫʚʴʜ ʮʵʚʜʵʛ ʪʘʩʘʣʜʘʥʛʠ ʭʵʣʙʵʨʵʵʨ 

ʪʘʨʭʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʪʫʭʘʡʥ ʙװʩ ʥʫʪʛʠʡʥ ʙʠʯʠʣ ʮʘʛ ʫʫʨʳʥ ʦʥʮʣʦʛʪʦʡ ʰʫʫʜ 

ʭʦʣʙʦʦʪʦʡ. ʀʡʤ ʪᴇʨʣʠʡʥ ʛʘʟʘʨʪ ʮʵʚʜʵʛ ʥʴ ʭᴇʥʜʠʡ ʭʦʪʦʩʳʥ ʪᴇʚ ʭʵʩʛʠʡʥ ʯʠʡʛ ʥʘʤʘʛʪʘʡ 

ʛʘʟʘʨ ʙʦʣʦʥ ʫʫʣʩʳʥ ʤʦʜʪʦʡ ʘʨ ʙʦʣʦʥ ʫʨʛʘʤʘʣ ʙװʨʭʵʚʯ ʩʘʡʪʘʡ ʛʘʟʨʫʫʜʘʜ ʛʦʣʯʣʦʥ 

ʪʘʨʭʩʘʥ ʙʘʡʥʘ (ɸ.ɼʘʰʮʵʨʵʥ, 2014). ʄʦʥʛʦʣ, ʆʨʦʩʳʥ ʭʘʤʪʘʨʩʘʥ ʩʫʜʣʘʘʯʠʜ 1971 ʦʥʜ 

ʄʦʥʛʦʣ ʦʨʥʳ ʛʝʦʢʨʠʦʣʦʛʠʡʥ ʟʫʨʛʠʡʛ ʘʥʭ ʛʘʨʛʘʞ ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʪʫʭʘʡʥ ʟʫʨʘʛʪ ʤʘʥʘʡ 

ʦʨʥʳ ʥʠʡʪ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 63%-ʜ ʮʵʚʜʵʛ ʷʤʘʨ ʥʵʛ ʙʘʡʜʣʘʘʨ ʪʘʨʭʩʘʥ ʙʘʡʥʘ (ɻʨʘʚʠʩ ʥʘʨ, 

1974) ʛʵʞ ʟʫʨʘʛʣʘʞ ʙʘʡʩʘʥ ʙʦʣ 2016 ʦʥʜ ʟʦʭʠʦʛʜʩʦʥ ʄʦʥʛʦʣ ʦʨʥʳ 1:1000000 

ʤʘʩʰʪʘʙʪʘʡ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ ʟʫʨʘʛʪ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 29.3%-ʜ ʮʵʚʜʵʛ ʪʘʨʭʩʘʥ ʙʫʶʫ 

ʥʠʡʪ 458285.9 ʢʤ
2
 ʪʘʣʙʘʡʛ ʵʟʵʣʩʵʥ ʙʘʡʥʘ ʛʵʞ ʪʦʛʪʦʦʞʵʵ (ɾʘʤʙʘʣʞʘʚ ʗ ʥʘʨ, 2016). 

ɼʵʵʨ ʜʫʨʜʩʘʥʯʣʘʥ ʮʵʚʜʵʛ ʥʴ ʄʦʥʛʦʣ ʦʨʥʳ ʭʵʤʞʵʵʥʜ ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ ʥᴇʭʮᴇʣʪʵʡ 

ʪʘʨʭʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ װװʥʜ ʛʘʟʘʨʟװʡ, ʙʘʡʛʘʣʴ, ʮʘʛ ʫʫʨʳʥ ʦʥʮʣʦʛ ʯʫʭʘʣ ʥᴇʣᴇᴇʣᴇʭ ʭװʯʠʥ 

ʟװʡʣ ʙʦʣʥʦ.  

 ʉʵʣʵʥʛʵ ʘʡʤʘʛ ʥʴ ʛʘʟʘʨʟװʡʥ ʙʘʡʨʰʣʳʥ ʭʫʚʴʜ ʄʦʥʛʦʣ ʦʨʥʳ ʭʦʡʜ ʭʵʩʵʛʪ ʙʘʡʨʣʘʭ 

ʙʘ ᴇʥʜᴇʨʰʣʠʡʥ ʭʫʚʴʜ ʪʠʡʤ ʯ ᴇʥʜᴇʨ ʙʠʰ ʙᴇʛᴇᴇʜ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨʣᴇʛ ʭʵʩʵʛʪʵʡ 2500 ʤ, 

ʭʘʨʠʥ ʭʘʤʛʠʡʥ ʥʘʤ ʜʦʨ ʛʘʟʘʨ ʥʴ 800 ʤ ʦʨʯʠʤ ʙʘʡʥʘ. ʄᴇʥ ʄʦʥʛʦʣ ʦʨʥʳ ʍʦʡʜ ʤᴇʩᴇʥ 

ʜʘʣʘʡʥ ʘʡ ʩʘʚʜ ʙʘʛʪʘʭ ʪʦʤʦʦʭʦʥ ʛʦʣʫʫʜ ʙʦʣʦʭ ʊʫʫʣ, ʍʘʨʘʘ, ɽʨᴇᴇ, ʆʨʭʦʥ, ʉʵʣʵʥʛʵ 

ʤᴇʨᴇʥ ʟʵʨʵʛ ʥʴ ʪʫʭʘʡʥ ʘʡʤʛʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʵʵʨ ʫʨʩʘʥ ᴇʥʛᴇʨʜᴇʛ ʥʴ ʜʵʵʨʭ ʛʘʟʘʨʟװʡʥ 
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ʦʥʮʣʦʛʪʦʡ ʭʦʣʙʦʦʪʦʡ ʶʤ (ʐ.ʎʵʛʤʠʜ, 1969). ʕʥʵ ʯ ʫʪʛʘʘʨʘʘ ʪʫʭʘʡʥ ʙװʩ ʥʫʪʘʛʪ ʭᴇʜᴇᴇ ʘʞ 

ʘʭʫʡ ʪʵʨ ʜʫʥʜʘʘ ʛʘʟʘʨ ʪʘʨʠʘʣʘʥʛʠʡʥ ʵʜʵʣʙʵʨ ʛʘʟʘʨ ʠʭʪʵʡ ʙʘʡʜʘʛ.  

 ʉʵʣʵʥʛʵ ʤᴇʨʥʠʡ ʩʘʚ ʛʘʟʘʨ 1976-ʘʘʩ 1980 ʦʥʳ ʭʦʦʨʦʥʜ ʷʚʫʫʣʩʘʥ ʮʵʚʜʛʠʡʥ 

ʩʫʜʘʣʛʘʘʥʳ ʪʘʡʣʘʥʛʘʘʩ װʟʵʭʵʜ ʆʨʭʦʥ ʛʦʣʳʥ ʭᴇʥʜʠʡ ʦʨʯʤʳʥ ʮʵʚʜʛʠʡʥ ʪʝʤʧʝʨʘʪʫʨ -

0.1Áʉ-ʵʵʩ -0.2Áʉ ʙʘʡʩʘʥ ʙʦʣ ʍʘʨʘʘ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨʪ -0.0Áʉ-ʵʵʩ -0.1Áʉ-ʠʡʥ ʭʦʦʨʦʥʜ ʪʫʩ 

ʪʫʩ ʙʘʡʞʵʵ. ʕʥʵʭװװ ʪʝʤʧʝʨʘʪʫʨʳʥ ʫʪʛʫʫʜ ʥʴ ʪʫʩ ʘʡʤʘʛʪ ʪʘʨʭʩʘʥ ʮʵʚʜʵʛ ʛʵʩʵʞ, ʭʘʡʣʘʭʘʜ 

ʦʡʨʭʦʥ ʙʘʡʛʘʘʛ ʠʣʵʨʭʠʡ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ʍʘʨʠʥ ʫʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪʠʡʥ ʭʫʚʴʜ ʛʘʟʘʨ 

ʥʫʪʛʠʡʥ ʭʵʚ ʰʠʥʞ ʙʦʣʦʥ ʭʫʨʜʘʩ ʭʫʨʠʤʪʣʘʣʳʥ ʭʵʚ ʤʘʷʛʘʘʩ ʰʘʣʪʛʘʘʣʘʥ ʪװװʥʠʡ ʟʫʟʘʘʥ 

ʥʴ 2-4 ʤ ʭװʨʪʵʣ ʙʘʡʥʘ ʛʵʞ ʪʦʛʪʦʦʞʵʵ. ʄᴇʥ ʪʫʭʘʡʥ ʙװʩ ʥʫʪʘʛʪ ʛʘʟʨʳʥ ᴇʥʜᴇʨʰʠʣ 100 

ʤʝʪʨʵʵʨ ʥʵʤʵʛʜʵʭ ʪʫʩʘʤ ʮʵʚʜʛʠʡʥ ʪʝʤʧʝʨʘʪʫʨ 0.04Áʉ-ʵʵʨ ʥʵʤʵʛʜʵʭ ʟװʡ ʪʦʛʪʦʣ ʠʣʵʨʯ 

ʙʘʡʞʵʵ (ʃʫʚʩʘʥʜʘʛʚʘ ɼ., 1980). 

 
27 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪ, 1971 

1971 ʦʥʜ ʟʦʭʠʦʩʦʥ ʮʵʚʜʛʠʡʥ ʟʫʨʛʘʘʩ ʭʘʨʘʭʘʜ װʨʛʵʣʞʠʣʩʵʥ, ʪʘʩʘʣʜʘʥʛʠ, ʘʣʘʛ 

ʮʦʦʛ, ʪʦʭʠʦʣʜʣʳʥ ʛʵʩʵʥ ʙװʩʣװװʨװװʜ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʛʘʟʘʨ ʥʫʪʛʠʡʛ 100 ʭʫʚʴ ʙװʨʭʜʵʛ 

ʙʘʡʞʵʵ (27-ʨ ʟʫʨʘʛ). ɻʵʭʜʵʵ ʵʥʵ ʥʴ ʪʫʭʘʡʥ ʘʡʤʘʛ ʪʵʨ ʯʠʛʪʵʡ ʮʵʚʜʵʛʪʵʡ ʙʘʡʩʘʥ ʛʵʭ 

ʦʡʣʛʦʣʪ ʙʠʰ ʶʤ. ʋʯʠʨ ʥʴ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʣװװʨװװʜʠʡʛ ʘʥʛʠʣʘʭʜʘʘ 

 ʨʪ ʮʵʚʜʵʛ ʪʘʨʭʩʘʥ ʙʘʡʭ ʤʘʛʘʜʣʘʣ 90-100%, ʪʘʩʘʣʜʘʥʛʠװװʩʣװʨʛʵʣʞʠʣʩʵʥ ʪʘʨʭʘʣʪʪʘʡ ʙװ

ʪʘʨʭʘʣʪʪʘʡ ʙװʩʣװװʨʪ 50-90%, ʘʣʘʛ ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʣװװʨʪ 10-50%, ʪʦʭʠʦʣʜʣʳʥ 

ʪʘʨʭʘʣʪʪʘʡ ʙװʩʣװװʨʪ 1-10% ʛʵʞ װʟʜʵʛ (Brown et al, 1997). ʄᴇʥ ʪʫʭʘʡʥ ʟʫʨʘʛʪ ʮʵʚʜʛʠʡʥ 

ʪʘʨʭʘʣʪʳʛ װʨʛʵʣʞʠʣʩʵʥ, ʪʘʩʘʣʜʘʥʛʠ, ʘʣʘʛ ʮʦʦʛ, ʭʦʚʦʨ ʘʣʘʛ ʮʦʦʛ, ʪʦʭʠʦʣʜʣʳʥ, ᴇʥʞʤᴇʣ, 

ʫʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪʠʡʥ ʛʵʞ 7 ʘʥʛʠʣʩʘʥ ʙʘʡʜʘʛ ʙʦʣ 2016 ʦʥʜ ʭʠʡʛʜʩʵʥ ʟʫʨʘʛʪ 

 ʨʛʵʣʞʠʣʩʵʥ, ʪʘʩʘʣʜʘʥʛʠ, ʘʣʘʛ ʮʦʦʛ, ʪʦʭʠʦʣʜʣʳʥ, ʫʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪʠʡʥ ʛʵʞ 5 ʘʥʛʠʣʩʘʥװ

ʙʘʡʜʘʛ. ʀʡʤ ʫʯʨʘʘʩ ʪʫʩ ʟʫʨʛʠʡʛ ʭʘʨʴʮʫʫʣʘʭʘʜ ʘʤʘʨ ʙʦʣʛʦʭ װװʜʥʵʵʩ ʘʣʘʛ ʮʦʦʛ ʙʦʣʦʥ 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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ʭʦʚʦʨ ʘʣʘʛ ʮʦʦʛ ʙװʩʣװװʨװװʜʠʡʛ ʥʵʛʪʛʵʥ ʘʣʘʛ ʮʦʦʛ ʛʵʩʵʥ ʘʥʛʠʣʘʣʜ ʦʨʫʫʣʞ ʜʵʵʨʭ ʟʫʨʛʠʡʛ 

ʛʘʨʛʘʩʘʥ ʙʦʣʥʦ. 

 
1 ʜϮʛʵʵʨ ʪʘʭʠʨʤʘʛ. ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʪʘʨʭʩʘʥ ʮʵʚʜʛʠʡʥ 

ʙϮʩϮϮʜʠʡʥ ʵʟʣʵʭ %, 1971 

 

2 ʜʫʛʘʘʨ ʪʘʭʠʨʤʘʛ. ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʪʘʨʭʩʘʥ ʮʵʚʜʛʠʡʥ 

ʙϮʩϮϮʜʠʡʥ ʵʟʣʵʭ % , 2016 

ʊʫʩ ʘʡʤʛʠʡʥ ʛʘʟʘʨ ʥʫʪʛʠʡʥ ʭʵʤʞʵʵ ʥʴ 41259.3 ʢʤ
2
 ʙᴇʛᴇᴇʜ 1971 ʦʥʜ װװʥʠʡ 3%-ʜ ʥʴ 

 ʨ, 48%-ʜ ʥʴװװʩʣװʨ, 9%-ʜ ʥʴ ʪʘʩʘʣʜʘʥʛʠ ʪʘʨʭʘʣʪʪʘʡ ʙװװʩʣװʨʛʵʣʞʠʣʩʵʥ ʪʘʨʭʘʣʪʪʘʡ ʙװ

ʘʣʘʛ ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʣװװʨ, 40%-ʜ ʥʴ ʪʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʣװװʨ ʪʫʩ ʪʫʩ 

ʪʘʨʭʩʘʥ ʙʘʡʥʘ (1-ʨ ʪʘʭʠʨʤʘʛ). ʄᴇʥ ʮʵʚʜʛʠʡʥ װʨʛʵʣʞʠʣʩʵʥ ʙʦʣʦʥ ʪʘʩʘʣʜʘʥʛʠ ʪʘʨʭʘʣʪʪʘʡ 

ʙװʩʣװװʨװװʜ ʥʴ ʥʫʪʛʠʡʥ ʟװװʥ ᴇʤʥᴇʜ ʭʵʩʵʛ ʙʫʶʫ ʍʵʥʪʠʡ ʥʫʨʫʫʥʳ ʙʘʨʫʫʥ ʭʵʩʛʵʵʨ 

ʘʞʠʛʣʘʛʜʘʭ ʙʦʣ ʘʣʘʛ ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʣװװʨ ʥʫʪʛʠʡʥ  ʟװװʥ, ʟװװʥ ʭʦʡʜ, ʙʘʨʫʫʥ ʙʦʣʦʥ 

ʙʘʨʫʫʥ ʭʦʡʜ ʭʵʩʛʵʵʨ ʛʦʣʯʣʦʥ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. ʍʘʨʠʥ ʪʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʣװװʨ ʥʴ 

ʥʫʪʛʠʡʥ ʪᴇʚʠʡʥ ʙʦʣʦʥ ᴇʤʥᴇʜ ʭʵʩʛʵʵʨ ʟʦʥʭʠʣʦʥ ʪʘʨʭʩʘʥ ʟװʡ ʪʦʛʪʦʮʪʦʡ ʙʘʡʞʵʵ. ʊʫʩ 

ʘʡʤʛʠʡʥ ʛʘʟʘʨ ʥʫʪʘʛʪ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪ 2016 ʦʥʳ ʙʘʡʜʣʘʘʨ ʥʠʡʪ ʛʘʟʘʨ ʥʫʪʛʠʡʛ ʭʘʤʘʨʯ 

ʯʘʜʘʭʛװʡ ʙʘʡʛʘʘʛ ʜʵʵʨʭ ʟʫʨʛʘʘʩ ʭʘʨʞ ʙʦʣʦʭʦʦʨ ʙʘʡʥʘ (28-ʨ ʟʫʨʘʛ). ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ, ʥʫʪʘʛ 

ʜʵʚʩʛʵʨʠʡʥ 73%-ʜ ʥʴ ʮʵʚʜʵʛ ʷʤʘʨ ʥʵʛ ʭʵʤʞʵʵʛʵʵʨ ʪʘʨʭʩʘʥ ʙᴇʛᴇᴇʜ װʣʜʩʵʥ 27%-ʠʡʛ 

ʫʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪʠʡʥ ʙװʩ ʵʟʵʣʞ ʙʘʡʥʘ. ʊʦʜʨʫʫʣʙʘʣ, ʮʵʚʜʛʠʡʥ װʨʛʵʣʞʠʣʩʵʥ ʪʘʨʭʘʣʪʪʘʡ 

ʙװʩ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʭʵʤʞʵʵʥʜ ʙʘʡʭʛװʡ, 40%-ʠʡʛ ʪʘʩʘʣʜʘʥʛʠ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʣװװʨ, 17%-

ʠʡʛ ʘʣʘʛ ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʣװװʨ, 16%-ʠʡʛ ʪʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʣװװʨ ʪʫʩ ʪʫʩ 

ʵʟʵʣʞ ʙʘʡʥʘ (2-ʨ ʪʘʭʠʨʤʘʛ). ʊʘʨʭʘʣʪʳʥ ʭʫʚʴʜ ʪʘʩʘʣʜʘʥʛʠ ʙװʩʣװװʨ ʥʴ ʥʫʪʛʠʡʥ ʟװװʥ 

ʙʦʣʦʥ ʙʘʨʫʫʥ ʭʦʡʜ ʭʵʩʛʵʵʨ ʟʦʥʭʠʣʦʥ ʪʘʨʭʩʘʥ ʙʘʡʭ ʙʦʣ ʘʣʘʛ ʮʦʦʛ ʙװʩʣװװʨ ʥʴ ʪװװʥʠʡ ʟʘʭ 

ʭʵʩʛʵʵʨ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. ʊʦʭʠʦʣʜʣʳʥ ʙװʩʣװװʨ ʥʴ ʥʫʪʛʠʡʥ ᴇʤʥᴇʜ ʙʦʣʦʥ ʪᴇʚʠʡʥ ʭʵʩʛʵʵʨ 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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ʪʘʨʭʞʵʵ. ʍʘʨʠʥ ʫʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪʠʡʥ ʙװʩ ʥʴ ʥʫʪʛʠʡʥ ʙʘʨʫʫʥ ʫʨʜ ʙʦʣʦʥ ʪᴇʚʠʡʥ ʭʵʩʛʵʵʨ 

ʛʦʣʯʣʦʥ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. 

 
28 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪ, 2016 

ʎɻ ʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ 1971 ʙʦʣʦʥ 2016 ʦʥʳ ʟʫʨʛʠʡʛ ʭʘʨʴʮʫʫʣʞ װʟʵʭʵʜ ʮʵʚʜʛʠʡʥ 

 ʡ ʙʦʣʩʦʥ, ʤᴇʥװʨ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʭʵʤʞʵʵʥʜ ʙʘʡʭʛװװʩʣװʨʛʵʣʞʠʣʩʵʥ ʪʘʨʭʘʣʪʪʘʡ ʙװ

ʪʘʩʘʣʜʘʥʛʠ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʠʡʥ ʪʘʣʙʘʡ 4.5 ʜʘʭʠʥ ʥʵʤʵʛʜʩʵʥ, ʘʣʘʛ ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ 

ʙװʩʣװװʨʠʡʥ ʪʘʣʙʘʡ 2.7 ʜʘʭʠʥ ʙʘʛʘʩʩʘʥ, ʪʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʣװװʨʠʡʥ ʪʘʣʙʘʡ 2.5 

ʜʘʭʠʥ ʙʘʛʘʩʩʘʥ, ʫʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪʪʵʡ ʙװʩʠʡʥ ʪʘʣʙʘʡ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 27%-ʠʡʛ ʵʟʵʣʜʵʛ 

ʙʦʣʩʦʥ ʛʵʭ ʟʵʨʵʛ ᴇᴇʨʯʣᴇʣʪװװʜ ʛʘʨʩʘʥ ʙʘʡʥʘ. 

 ʆʡʥ ʪʘʨʭʘʣʪ ʙʦʣʦʥ ʮʵʚʜʛʠʡʥ ʭʘʤʘʘʨʘʣ: ʄʦʥʛʦʣ ʦʨʦʥʜ ʦʡ ʤʦʜ ʍᴇʚʩʛᴇʣ, 

ʍʵʥʪʠʡ, ʍʘʥʛʘʡ ʥʫʨʫʫʛʘʘʨ ʛʦʣʯʣʦʥ ʪʘʨʭʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʄʦʥʛʦʣ ɸʣʪʘʡʥ ʥʫʨʫʫʥʜ 

ʙʘʛʘʭʘʥ ʭʵʩʵʛʪ ʤᴇʥ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. ʄᴇʥ ʟʘʨʠʤ ʪʦʤʦʦʭʦʥ ʛʦʣʫʫʜʳʥ ʭᴇʥʜʠʡʛᴇᴇʨ 

ʭʵʩʵʛʯʣʵʥ ʪʘʨʭʘʭ ʙᴇʛᴇᴇʜ ʪᴇʜʠʡʣᴇʥ ʠʭ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʛ ʵʟʵʣʞ ʯʘʜʜʘʛʛװʡ. ʅʠʡʪ ʛʘʟʘʨ 

ʥʫʪʛʠʡʥ 6.8% ʦʨʯʠʤʜ ʦʡ ʤʦʜ ʪʘʨʭʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ װװʥʠʡ ʜʠʡʣʵʥʭ ʭʵʩʛʠʡʛ ʥʴ ʭʘʨ ʤʦʜ 

ʵʟʵʣʥʵ. ʍʘʨʠʥ ʥʘʨʩ ʥʴ ʆʨʭʦʥ, ʉʵʣʵʥʛʵ ʟʵʨʵʛ ʪʦʤʦʦʭʦʥ ʛʦʣʳʥ ʭᴇʥʜʠʡ ʜʵʭ ʜʵʥʞʠʜ 

ʜʘʥʛʘʘʨ ʥʵʣʵʵʥ ʫʨʛʘʩʘʥ ʙʘʡʜʘʛ ʦʥʮʣʦʛʪʦʡ ʶʤ. ʅʘʨʩ ʥʴ ᴇᴇʨᴇᴇ ʥʘʤ ʜʦʨ ʛʘʟʘʨ ʫʨʛʘʜʘʛ 

ʦʥʮʣʦʛʪʦʡ ʤʦʜ ʙᴇʛᴇᴇʜ ʪʫʭʘʡʥ ʦʥʮʣʦʛʦʦʩ ʭʘʤʘʘʨʯ ʪʫʭʘʡʥ ʙװʩ ʥʫʪʘʛʪ ʠʭ ʭʵʤʞʵʵʛʵʵʨ 

ʫʨʛʘʜʘʛ ʙʘʡʥʘ (ʎʵʛʤʠʜ ʐ., 1969).  

 ʄʦʥʛʦʣ ʦʨʥʳ ʭʵʤʞʵʵʥʜ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪ ʤᴇʥ ʮʵʚʜʛʠʡʛ ʭʘʤʛʘʘʣʜʘʛ ʛʦʣ ʭװʯʠʥ 

ʟװʡʣ ʥʴ ʫʫʨ ʘʤʴʩʛʘʣ, ʛʘʟʘʨʟװʡʥ ʦʥʮʣʦʛʦʦʩ ʛʘʜʥʘ ʙʘʡʛʘʣʠʡʥ ʭװʯʠʥ ʟװʡʣʩ ʶʤ ʪʵʨ ʜʫʥʜʘʘ 

ʦʡ ʤʦʜ ʥʴ ʭʘʤʛʠʡʥ ʯʫʭʘʣ ʥᴇʣᴇᴇʪʵʡʜ ʪʦʦʮʦʛʜʜʦʛ. ʋʯʠʨ ʥʴ ʦʡ ʤʦʜ ʥʴ ʥʘʨʥʘʘʩ ʠʨʞ ʙʫʡ 

ʙʦʛʠʥʦ ʜʦʣʛʠʦʥʪ ʮʘʮʨʘʛʠʡʛ 40-85%-ʠʡʛ ʰʠʥʛʵʵʭ ʙʦʣʦʥ ʙʫʮʘʘʞ ʦʡʣʛʦʜʦʛ ʦʥʮʣʦʛʪʦʡ ʶʤ 

(ɼʘʰʮʵʨʵʥ ɸ., 2018). 
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29 ʜϮʛʵʵʨ ʟʫʨʘʛ. ʆʡ ʙʦʣʦʥ ʮʵʚʜʛʠʡʥ ʜʘʚʭʮʘʣ 

ʀʥʛʵʩʥʵʵʨ ʦʡ ʤʦʜʥʳ ʸʨʦʦʣʜ װʣʜʩʵʥ ʙʘʛʘʭʘʥ ʙʦʛʠʥʦ ʜʦʣʛʠʦʥʪ ʮʘʮʨʘʛ ʭᴇʚʭᴇʥ 

ʜʘʚʭʘʨʛʘʜ ʠʨʵʭ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʭᴇʨʩʥʠʡ ʭʘʣʘʣʪ ʙʘʛʘ ʷʚʘʛʜʘʭ ʥᴇʭʮᴇʣʠʡʛ ʙװʨʜװװʣʞ ʙʘʡʛʘʘ 

ʶʤ. ɼʵʵʨʭ ʟʫʨʛʘʘʩ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪ ʙʦʣʦʥ ʦʡʥ ʪʘʨʭʘʣʪʳʥ ʭʘʤʘʘʨʘʣ ʥʴ ʭʦʦʨʦʥʜʦʦ ʤʘʰ 

ᴇʥʜᴇʨ ʪʘʘʨʮʪʘʡ ʥʴ ʭʘʨʞ ʙʘʡʥʘ (29-ʨ ʟʫʨʘʛ). ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ, ʉʵʣʵʥʛʵ ʘʡʤʘʛʪ ʪʘʨʭʩʘʥ ʦʡʥ 

97 ʦʨʯʠʤ ʭʫʚʴ ʥʴ ʷʤʘʨ ʥʵʛ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ ʙװʩʣװװʨʪʵʡ ʜʘʚʭʮʘʞ ʙʘʡʥʘ. ʕʥʵ ʥʴ 

ʮʵʚʜʛʠʡʥ ʦʨʰʠʥ ʪʦʛʪʥʦʭʦʜ ʦʡʥ ʠʭʵʵʭʵʥ ʥᴇʣᴇᴇʪʵʡ  ʙʦʣʦʭʳʛ ʠʣʵʨʭʠʡʣʞ װʟװװʣʵʣʪ ʶʤ.  

ʋʩ ʟϮʡ ʙʦʣʦʥ ʮʵʚʜʛʠʡʥ ʭʘʤʘʘʨʘʣ: ʄʘʥʘʡ ʦʨʥʳ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʛ ʜʘʡʨʯ ᴇʥʛᴇʨᴇʭ 

ʜʵʣʭʠʡʥ ʫʩʥʳ ʭʘʛʘʣʙʘʨ ʰʫʛʘʤ ʥʴ ʄʦʥʛʦʣʳʥ ʥʫʪʘʛʪ ʙװʨʵʣʜʵʭ ʫʩ ʟװʡʥ ʩװʣʞʵʵʛ ʍʦʡʜ 

ʤᴇʩᴇʥ ʜʘʣʘʡʥ, ʅʦʤʭʦʥ ʜʘʣʘʡʥ, ʊᴇʚ ɸʟʠʡʥ ʛʘʜʘʛʰ ʛʘʨʘʭ ʫʨʩʛʘʣʛװʡ ʛʵʩʵʥ װʥʜʩʵʥ ʛʫʨʚʘʥ 

ʘʡ ʩʘʚʜ ʭʫʚʘʘʜʘʛ ʙʘʡʥʘ. ʍʦʡʜ ʤᴇʩᴇʥ ʜʘʣʘʡʥ ʘʡ ʩʘʚ ʥʴ ʪʫʩ ʫʣʩʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ 20 

ʛʘʨʫʡ ʭʫʚʠʡʛ ʵʟʣʵʭ ʙᴇʛᴇᴇʜ ʛʦʣ ʤᴇʨʥʠʡ ʥʠʡʪ ʛʘʜʘʨʛʳʥ ʫʨʩʮʳʥ 50-ʘʘʩ ʜʵʵʰ ʭʫʚʴ ʥʴ 

ʵʥʜʵʵʩ ʙװʨʵʣʜʜʵʛʵʵʩ װʟʚʵʣ ʫʩ ʭʫʨʠʤʪʣʫʫʣʘʭ ʪʘʣʙʘʡʥ ʭʫʚʴʜ ʙʘʛʘ ʯ ʫʩʥʳ ʩװʣʞʵʵʥʠʡ 

ʥʷʛʪʰʠʣʘʘʨ ᴇʥʜᴇʨ ʙʘʡʥʘ. ʎʵʚʜʵʛ ʭᴇʨʩ ʯʫʣʫʫʣʛʠʡʥ װʥʜʩʵʥ ʰʠʥʞ ʥʴ ᴇᴇʨʪᴇᴇ ʪʦʜʦʨʭʦʡ 

ʭʵʤʞʵʵʥʠʡ ʫʩ ʯʠʡʛʠʡʛ ʪʦʛʪʦʦʥ ʙʘʨʴʞ ʙʘʡʜʘʛ ʦʥʮʣʦʛʪʦʡ ʙᴇʛᴇᴇʜ ʪʫʭʘʡʥ ʰʠʥʞ ʯʘʥʘʨ ʥʴ 

ʛʦʣ ʤᴇʨʥʠʡ ʵʭ ʙװʨʵʣʜʵʭ ʵʭ װװʩʚʵʨ ʙʦʣʦʭ, ʤᴇʥ ʪʫʭʘʡʥ ʙװʩ ʥʫʪʛʠʡʥʭʘʘ ʫʫʨ ʘʤʴʩʛʘʣʳʛ 

ʟᴇᴇʣʣᴇʭ ʟʵʨʵʛ װʥʜʩʵʥ װװʨʛʠʡʛ ʛװʡʮʵʪʛʵʭʵʜ ʥʴ ʥᴇʣᴇᴇʣʜᴇʛ. ʄᴇʥ ʤʦʥʛʦʣ ʦʨʥʳ 70 ʭʫʚʠʡʥ 

ʫʩʥʳ ʵʭ ʙװʨʵʣʜʵʭ ʟʫʨʘʛ ʙʦʣʦʥ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ ʟʫʨʘʛ ʥʴ ʭʦʦʨʦʥʜʦʦ ʤʘʰ ᴇʥʜᴇʨ 

ʪʘʘʨʮʪʘʡ ʙʘʡʜʘʛ ʥʴ ʪʦʭʠʦʣʜʣʳʥ ʟװʡʣ ʙʠʰ ʶʤ.  

ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʫʩʥʳ ʩװʣʞʵʵʥʠʡ ʟʫʨʘʛ ʙʦʣʦʥ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪ ʥʴ ʭʦʦʨʦʥʜʦʦ 

ᴇʥʜᴇʨ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʛʘʘ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ (30-ʨ ʟʫʨʘʛ). ʊʦʜʨʫʫʣʙʘʣ, ʮʵʚʜʛʠʡʥ 

ʪʘʩʘʣʜʘʥʛʠ ʪʘʨʭʘʣʪʪʘʡ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʣװװʨʪ ʫʩʥʳ ʩװʣʞʵʵ ʠʭ ʪʘʨʭʩʘʥ, ʭʘʨʠʥ ʘʣʘʛ ʮʦʦʛ 

ʙʦʣʦʥ ʪʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʣװװʨװװʜʵʜ ʫʩʥʳ ʩװʣʞʵʵ ʙʘʛʘʩʘʞ ʙʘʡʛʘʘ ʥʴ ʭʘʨʘʛʜʘʞ 

ʙʘʡʥʘ. ʍʘʨʠʥ ʉʵʣʵʥʛʵ, ʆʨʭʦʥ, ʍʘʨʘʘ ʟʵʨʵʛ ʛʦʣʫʫʜ ʥʘʤ ʜʦʨ ʛʘʟʘʨ ʙʘʡʨʣʘʭ ʫʯʠʨ ʪʫʭʘʡʥ 

ʛʦʣʫʫʜʳʥ ʜʘʛʫʫ ʮʵʚʜʵʛ װװʩʵʭ ʙʠʯʠʣ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʥᴇʭʮᴇʣ ʙʠʡ ʙʦʣʛʦʭʛװʡ. 
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30 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪ ʙʦʣʦʥ ʫʩʥʳ ʩϮʣʞʵʵʥʠʡ ʭʘʤʘʘʨʘʣ 

 

ʕʜʛʵʵʨʠʡʥ ʥʵʛʪʛʵʥ ʜװʛʥʵʞ װʟʚʵʣ ʪʫʩ ʘʡʤʛʠʡʥ ʛʘʟʘʨ ʥʫʪʘʛʪ 1971 ʦʥʳ ʙʘʡʜʣʘʘʨ ʮʵʚʜʛʠʡʥ 

ʙװʭ ʙװʩʣװװʨ ʦʨʰʠʞ ʙʘʡʩʘʥ ʙʦʣ 2016 ʦʥʳ ʙʘʡʜʣʘʘʨ ʪʘʩʘʣʜʘʥʛʠ, ʘʣʘʛ ʮʦʦʛ, ʪʦʭʠʦʣʜʣʳʥ 

ʪʘʨʭʘʣʪʪʘʡ ʙʘʡʛʘʘʛʠʡʥ ʟʵʨʵʛʮʵʵ ʥʠʡʪ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ 73%-ʜ  ʮʵʚʜʵʛ ʷʤʘʨ ʥʵʛ 

ʙʘʡʜʣʘʘʨ ʪʘʨʭʩʘʥ ʙʘ 27% ʥʴ ʫʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪʪʵʡ ʙװʩ ʦʨʰʠʞ ʙʘʡʥʘ. ʊװװʥʵʵʩ ʛʘʜʥʘ ʆʡ 

ʪʘʣʙʘʡʥ ʪʘʨʭʘʣʪʳʥ 97%-ʜ ʥʴ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪ ʜʘʚʭʮʘʞ ʙʫʡʥ ʟʵʨʵʛʮʵʵ ʫʩʥʳ ʩװʣʞʵʵ 

ʙʦʣʦʥ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪ ʥʴ ʭʦʦʨʦʥʜʦʦ ʤʘʰ ʥʷʛʪ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʛʘʘ ʥʴ ʘʞʠʛʣʘʛʜʘʞ 

ʙʘʡʥʘ. 

 

1.4. ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʛʠʜʨʦʛʝʦʣʦʛʠʡʥ ʥᴇʭʮᴇʣ, ʪᴇʣᴇʚ ʙʘʡʜʘʣ  

ɻʝʦʣʦʛʠʡʥ ʪʦʛʪʦʮ: ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨ ʥʴ ʟװװʥ ʤʦʥʛʦʣʳʥ ʙʘ ɹʘʡʛʘʣʴ 

ʥʫʫʨʳʥ ʘʪʠʨʘʘʪ ʙװʩʵʜ ʭʘʤʘʘʨʜʘʛ ʙᴇʛᴇᴇʜ ʛʝʦʣʦʛʠʡʥ ʭʫʚʴʜ ʤʘʰ ʥʠʡʣʤʵʣ ʪʦʛʪʦʮʪʦʡ. ʕʥʜ 

ʥʵʥ ʵʨʪ ʪᴇʨʤᴇʣʠʡʥ ʘʨʭʝʡ-ʧʨʦʪʨʦʟʦʡʥ (Ar-Pr) ʥʘʩʪʘʡ ʛʘʣʪ ʫʫʣʳʥ ʯʫʣʫʫʣʘʛ (ʛʘʙʙʨʦʡʜ, 

ʙʦʨʞʠʥ, ʜʠʦʙʘʟ, ʛʨʘʥʠʪ, ʛʨʘʥʦʜʠʦʨʠʪ, ʛʨʘʥʠʪʦʛʥʝʡʩ), ʢʝʤʙʨʠʡʥ (ắ) ʢʘʨʙʦʥʘʪʣʘʛ 

ʯʫʣʫʫʣʘʛ (ʰʦʭʦʡʥ ʯʫʣʫʫ, ʜʦʣʦʤʠʪ) ʙʘʛʘ ʟʵʨʵʛ, ʵʨʪ ʪᴇʨʤᴇʣʠʡʥ (ʧʘʣʝʦʟʦʡ PZ) ʙʘ ʜʫʥʜ 

ʪᴇʨʤᴇʣʠʡʥ (ʤʝʟʦʟʦʡʥ MZ) ʙʷʣʭʤʘʣ, ʭʫʚʠʨʤʘʣ ʯʫʣʫʫʣʘʛ (ʧʣʘʪʦʙʘʟʘʣʴʪ, ʵʣʩʵʥ ʯʫʣʫʫ, 

ʪʘʣʩʪ ʟʘʥʘʨ, ʛʥʝʡʩ) ʵʣʙʵʛ ʙᴇʛᴇᴇʜ ʫʫʣʩ ʭʦʦʨʦʥʜʳʥ ʭʦʪʛʦʨ ʥʴ ʜᴇʨᴇʚʜᴇʛʯʠʡʥ ʩʵʚʩʛʵʨ 

(ʭʘʡʨʛʘ, ʭʘʡʨʛʘʥʮʘʨ, ʵʣʩ) ʭʫʨʜʩʘʘʨ ʜװװʨʛʵʛʜʩʵʥ ʙʘʡʥʘ. ɻװʥʠʡ ʙʦʣʦʥ ʛʘʣʪ ʫʫʣʳʥ 

ʯʫʣʫʫʣʛʫʫʜ ʥʴ ʛʦʣ ʪᴇʣᴇʚ ʟװװʥ ʭʦʡʥʦʦʩʦʦ ʙʘʨʫʫʥ ʫʨʘʛʰ ʯʠʛʣʵʩʵʥ ʪʝʢʪʦʥʠʢ 

ʭʘʛʘʨʣʫʫʜʘʘʨ ʭʵʨʯʠʛʜʩʵʥ ʙʘʡʥʘ. 

ɻʠʜʨʦʛʝʦʣʦʛʠʡʥ ʥϺʭʮϺʣ: ɸʡʤʛʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵʥʜ ʛʘʟʘʨ ʜʦʦʨʭ ʫʩʥʳ 

ʥװʭ ʩװʚʥʠʡ ʙʦʣʦʥ, ʘʥ ʮʘʚ, ʢʘʨʩʪʳʥ ʫʩʪ ʙװʨʜʣװװʜ ʪʦʭʠʦʣʜʦʥʦ. ʅװʭ ʩװʚʥʠʡ ʫʩʪ ʙװʨʜʵʣ ʥʴ 

ʛʦʣʦʮʝʥ, ʧʣʝʡʩʪʦʮʝʥʠʡ ʥʘʩʪʘʡ ʘʣʣʶʚʠ, ʧʨʦʣʶʚʠ ʛʘʨʘʣʪʘʡ ʟʘʨʠʤʜʘʘ ʰʘʚʨʳʥ װʝ ʙװʭʠʡ 

ʵʣʩ, ʭʘʡʨʛʘ ʭʘʡʨʛʘʥʮʘʨ, ʜʵʵʜ ʮʵʨʜʠʡʥ (ʵʣʩʵʥ ʯʫʣʫʫ, ʢʦʥʛʣʦʤʝʨʪ) ʟʵʨʵʛʪ ʘʛʫʫʣʘʛʜʘʥʘ. 

ʉʵʣʵʥʛʵ, ʆʨʭʦʥ, ʍʘʨʘʘ, ɽʨᴇᴇ, ʍװʜʵʨ ʛʦʣʫʫʜʳʥ ʭᴇʥʜʠʡʛᴇᴇʨ, ɸʣʪʘʥʙʫʣʘʛ ʩʫʤ ʦʨʯʠʤ 

ʪʘʨʭʘʣʪʪʘʡ ʙʘ ʫʩʞʠʣʪ ʩʘʡʪʘʡ ʙᴇʛᴇᴇʜ ʟʘʨʠʤ ʭʵʩʛʵʵʨ ʤʘʰ ᴇʥʜᴇʨ ʙʘʡʥʘ. ʉװʭʙʘʘʪʘʨ ʭʦʪʳʥ 

ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʟʦʨʠʫʣʘʣʪʘʘʨ ʫʛ ʫʩʪ ʙװʨʜʵʣʜ ᴇʨᴇʤʜʩᴇʥ 3 ʙʘ 4-ʨ ʮʦʦʥʦʛʪ 2.4-3.7ʤ 

ʪװʚʰʠʥ ʙʫʫʨʘʣʪʘʜ 38.4-48.2 ʣ/ʩ, ʫʥʜʘʨʛʘʪʘʡ ʙʘ ʰװװʨʵʣʪʠʡʥ ʠʪʛʵʣʮװװʨ 42.5 ʤ/ʭ ʫʩ 
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ʘʛʫʫʣʘʛʯ ʙװʨʜʣʠʡʥ ʟʫʟʘʘʥ 100ʤ ʙʘʡʞʵʵ. ʋʩ ʥʴ ʮʵʥʛʵʛ, ʵʨʜʵʩʞʠʣʪ 0.2-0.6 ʛ/ʣ. ʋʛ ʫʩʪ 

ʙװʨʜʵʣ ʥʴ ʛʘʟʨʳʥ ʛʘʜʘʨʛʘʜ ʦʡʨ ʦʨʰʠʭ ʪʫʣ ʙʦʭʠʨʜʦʣʜ ᴇʨʪᴇʤʪʛʠʡ ʙʘʡʜʘʛ ʙʘʡʥʘ. ɸʥ ʮʘʚ 

ʭʘʛʘʨʣʳʥ ʫʩʪ ʙװʨʜʵʣ ʜʫʥʜ ʢʝʤʙʨʠʡʥ ʛװʥʠʡ ʯʫʣʫʫʣʘʛʪ (ʙʦʨʞʠʥ), ʧʝʨʤ-ʪʨʠʘʩʠʡʥ 

ʭװʯʠʣʣʵʛ, ʩʫʫʨʠʣʘʛ ʥʘʡʨʣʘʛʘʪʘʡ ʙʷʣʭʤʘʣ ʯʫʣʫʫʣʘʛʪ ʙʘʛʘ ʫʥʜʘʨʛʘʪʘʡ ʫʩʪ ʙװʨʜʣװװʜʠʡʛ 

  .ʩʛʵʥʵװװ

 
31 ʜϮʛʵʵʨ ʟʫʨʘʛ. ɻʠʜʨʦʛʝʦʣʦʛʠʡʥ ʟʫʨʘʛ 

ʉʵʣʵʥʛʵ ʙʦʣʦʥ ʆʨʭʦʥ ʛʦʣʫʫʜʳʥ ʟװװʥ ʵʨʵʛ ʜʘʛʫʫ, ɽʨᴇᴇ ʛʦʣʳʥ ʘʜʘʛ ʭʵʩʛʵʵʨ 

ʭʘʨʴʮʘʥʛʫʡ ʠʭ ʪʘʨʭʘʣʪʪʘʡ ʪʦʭʠʦʣʜʦʥʦ. ʂʝʤʙʨʠʡʥ ʥʘʩʪʘʡ ʢʘʨʙʦʥʘʪ (ʰʦʭʦʡʥ ʯʫʣʫʫ, 

ʛʘʥʪʠʛ, ʜʦʣʦʤʠʪ) ʯʫʣʫʫʣʘʛ ʥʴ ʙʘʛʘʘʩ ʠʭ ʫʥʜʘʨʛʘʪʘʡ ʢʘʨʩʪʳʥ ʫʩʪ ʙװʨʜʵʣ װװʩʛʵʭ ʙʘ 

ʪʘʨʭʘʣʪʳʥ ʭʫʚʴʜ ʘʣʘʛ ʮʦʦʛ ʆʨʭʦʥʪʫʫʣ, ɽʨᴇᴇ ʩʫʤʜʳʥ ʦʨʯʠʤ, ɼʘʨʭʘʥ ʫʫʣ ʘʡʤʛʠʡʥ 

ʍʦʥʛʦʨ ʩʫʤʳʥ ʦʨʯʠʤ ʪʫʩ ʪʫʩ ʪʦʭʠʦʣʜʦʥʦ. ɹװʩ ʥʫʪʛʠʡʥ ʛʘʟʘʨ ʜʦʦʨʭ ʫʩʥʳ ʥʘʡʨʣʘʛʘ 

ʝʨᴇʥʭʠʡʜᴇᴇ ʛʠʜʨʦʢʘʨʙʦʥʘʪʳʥ ʠʦʥ ʜʘʚʘʤʛʘʡʣʩʘʥ ʩʫʣ ʵʨʜʵʩʞʠʣʪʪʵʡ ʮʵʥʛʵʛ ʫʩ ʪʘʨʭʩʘʥ 

ʙʘʡʥʘ. 

1.5. ɻʘʜʘʨʛʳʥ ʫʩʥʳ ʪᴇʣᴇʚ ʙʘʡʜʘʣ, ᴇᴇʨʯʣᴇʣʪ  

 ʉʵʣʵʥʛʵ ʛʦʣ: ʉʵʣʵʥʛʵ ʤᴇʨᴇʥ ʜʵʵʨ ʫʩ ʭʵʤʞʠʣʪʠʡʥ ʘʞʣʳʛ 1929 ʦʥʜ ʉʠʙʠʨʠʡʥ 

ʫʩʘʥ ʟʘʤʳʥ ʛʘʟʨʳʥ ʭʘʡʛʫʫʣ ʩʫʜʘʣʛʘʘʥʳ ʘʥʛʠ 1932 ʦʥʜ  ʄʦʥʛʦʣʳʥ ʋʩʥʳ ʙʘʨʠʣʛʳʥ 

ʛʘʟʨʘʘʩ ʭʠʡʞ ʙʘʡʞʵʵ. ʍʫʫʯʠʥ ʥʵʨʵʵʨ ɹװʭ ʭʦʣʙʦʦʪʥʳ ʫʩʘʥ ʟʘʤʳʥ ʪᴇʚ ʫʜʠʨʜʘʭ ʛʘʟʨʳʥ 

ʪᴇʩʣʠʡʥ ʪʦʚʯʦʦʥʳ ʄʦʥʛʦʣ ʜʘʭʴ ʭʘʡʛʫʫʣʳʥ ʘʥʛʠ 1932-1936 ʦʥʜ ʉʵʣʵʥʛʵ ʤᴇʨʥʠʡ ʩʘʚ 

ʛʘʟʘʨʪ ʫʩʥʳ ʰʠʥʞʠʣʛʵʵʥʠʡ ʥʵʣʵʵʜ ᴇʨʛᴇʥ ʩʫʜʘʣʛʘʘ ʭʠʡʞ ʮʫʪʛʘʣ ʛʦʣʫʫʜ ʜʵʵʨ 1250-ʠʘʜ 

ʫʜʘʘ ʭʵʤʞʠʣʪ ʭʠʡʞ ʙʘʡʞʵʵ. ɿʍʋ-ʳʥ ʐʋɸ-ʠʡʥ ʵʢʩʧʝʜʠʮʠʡʥ ʩʫʜʣʘʘʯʠʜ 1940-1944 

ʦʥʫʫʜʘʜ ʭʵʤʞʠʣʪװװʜ ʭʠʡʞ ʙʘʡʞʵʵ. װתʥʠʡ 1929 ʦʥʜ ʉʠʙʠʨʠʡʥ ʫʩʘʥ ʟʘʤ ʋʩʥʳ ɸʞ 

ɸʭʫʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʘʥʛʠ ʙװʭ ʥʫʪʛʠʡʛ ʭʘʤʨʘʥ ʘʞʠʣʣʘʭʘʜ ʫʩ ʩʫʜʣʘʣʳʥ ʜʵʣʛʵʨʵʥʛװʡ 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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ʩʫʜʘʣʛʘʘ ʷʚʫʫʣʞ ʛʦʣʳʥ ʪʵʞʵʵʣ, ʫʨʩʮʳʥ ʛʦʨʠʤʳʥ ʪʘʣʘʘʨ ʜװʛʥʵʣʪ ʭʠʡʞ ʙʘʡʞʵʵ 

(ʂʫʟʥʝʮʦʚ  ʅ.ʊ. ñʄʦʥʛʦʣ ʦʨʥʳ ʫʩ ʟϮʡò. ʄ.,1959). ɹʅʄɸʋ-ʳʥ ʋʩ ʮʘʛ ʫʫʨʳʥ ʭʦʨʦʦ, ɿʍʋ-

ʳʥ ʋʩ ʮʘʛ ʫʫʨʳʥ ʘʣʙʳʛ ʫʜʠʨʘʭ ʛʘʟʨʳʥ ʤʵʨʛʵʞʠʣʪʥʠʡ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʉʵʣʵʥʛʵ, 

ɼʵʣʛʵʨʤᴇʨᴇʥ ʟʵʨʵʛ ʪʦʤʦʦʭʦʥ ʛʦʣʫʫʜʳʥ ʫʨʩʮʳʥ ʛʦʨʠʤ ʩʫʜʣʘʭ ʙʘʡʥʛʳʥ ʩʫʫʨʠʥ 

ʘʞʠʛʣʘʣʪʳʛ 1945-1947 ʦʥʜ ʭʠʡʞ ʵʭʵʣʩʵʥ ʙʘʡʥʘ. ɹʅʄɸʋ-ʳʥ ʫʩ ʮʘʛ ʫʫʨʳʥ ʘʣʙʘʥʳ 

ʫʜʠʨʜʘʭ ʛʘʟʨʘʘʩ 1950-1960 ʦʥʜ ʭʘʨʫʫʣʫʫʜʳʛ ʥʵʤʞ ʙʘʡʨʣʫʫʣʩʥʳ ʜʦʪʦʨ ʀʜʵʨ-ɿװʨʭ, ʕʛ-

ʍʘʪʛʘʣ ʛʵʭ ʤʵʪ ʙʘʛʪʘʥʘ. ʉʵʣʵʥʛʵ ʤᴇʨʥʠʡ ʫʩʥʳ ʛʦʨʠʤʳʥ ʪʘʣʘʘʨ ʮʫʛʣʘʩʘʥ ʤʵʜʵʵ ʙʘʨʠʤʪ 

ʄʦʥʛʦʣ ʦʨʥʳ ʙʫʩʘʜ ʛʦʣ ʤᴇʨʥʠʡ ʷʚʫʫʣʩʘʥ ʘʞʠʛʣʘʣʪʳʥ ʤʵʜʵʵʥʵʵʩ ʭʘʨʴʮʘʥʛʫʡ ʠʭ ʙʦʣʦʚʯ 

ʫʩʥʳ ʛʦʨʠʤʳʥ ʪʘʣʘʘʨ ʮʫʛʣʘʩʘʥ ʤʵʜʵʵ ʙʘʨʠʤʪ ʄʦʥʛʦʣ ʦʨʥʳ ʙʫʩʘʜ ʛʦʣ ʤᴇʨʥʠʡ ʪʘʣʘʘʨ 

ʷʚʫʫʣʩʘʥ ʘʞʠʛʣʘʣʪʳʥ ʤʵʜʵʵʥʵʵʩ ʭʘʨʴʮʘʥʛʫʡ ʠʭ ʙʦʣʦʚʯ ʫʩʥʳ ʛʦʨʠʤʳʥ ʙװʭ 

 ʡ ʙʘʡʥʘ. ʄʦʥʛʦʣ ʫʣʩʳʥ ʋʩ ʮʘʛ ʫʫʨ, ʦʨʯʥʳ ʭʷʥʘʣʪװʜʠʡʛ ʭʘʤʘʨʯ ʯʘʜʘʘʛװװʣʵʣʪװװʟװ

ʰʠʥʞʠʣʛʵʵʥʠʡ ʘʣʙʘʥʘʘʩ ʫʩ ʩʫʜʣʘʣʳʥ ʙʘʡʥʛʳʥ 110 ʭʘʨʫʫʣʜ ʫʨʩʮʳʥ ʭʵʤʞʠʣʪ ʭʠʡʞ 

ʙʘʡʥʘ. ʄᴇʥ ʍʘʨʘʘ, ɽʨᴇᴇ, ʛʦʣʳʥ ʩʘʚʜ ʫʩ ʩʫʜʣʘʣʳʥ ʯʠʛʣʵʣʵʵʨ ʦʣʦʥ ʙʘʡʛʫʫʣʣʘʛʘ ʭװʤװװʩ 

ʘʞʠʣʣʘʞ ʥʵʣʵʵʜ ʤʵʜʵʵʣʵʣ ʭʫʨʠʤʪʣʘʛʜʩʘʥ ʙʘʡʥʘ. ʊʫʭʘʡʣʙʘʣ, ʋɸɸʗ-ʥʳ ʋʩʥʳ ʭʘʡʛʫʫʣ 

ʪᴇʩᴇʣ, ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʀʥʩʪʠʪʫʪʵʵʩ 1959 ʦʥʦʦʩ ʄʦʥʛʦʣ ʦʨʥʳ ʙʵʣʯʵʵʨ 

ʫʩʞʫʫʣʘʣʪʳʥ ʥʵʛʜʩʵʥ ʩʫʜʘʣʛʘʘ,  ʫʩʣʘʣʪʳʥ ʙʦʣʦʥ ʙʫʩʘʜ ʫʩʥʳ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʪʘʡ 

ʭʦʣʙʦʦʪʦʡ  ʩʫʜʘʣʛʘʘʛ ʜʵʵʨʭ ʛʦʣʫʫʜʳʥ ʩʘʚ ʜʘʭʴ ʦʣʦʥ ʘʨʚʘʥ ʦʙʲʝʢʪ, ʛʦʣʫʫʜʘʘʨ ʭʠʡʩʵʥ 

ʙʘʡʥʘ. ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʭװʨʵʵʥʜ ʘʞʠʛʣʘʣʪ ʭʵʤʞʠʣʪʛװʡ ʛʦʣʫʫʜʳʥ ʫʨʩʮʳʛ 

ʭʵʤʞʠʞ, ʜװʨʩ ʟװʡʥ װʟװװʣʵʣʪװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʘʡʥʘ. ʄᴇʥ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ 

ʐʠʥʞʣʵʭ ʫʭʘʘʥʳ ʩʫʫʨʴ ʩʫʜʘʣʛʘʘ ʙʦʣʦʥ ʐʠʥʞʣʵʭ ʫʭʘʘʥ ʪʝʭʥʦʣʦʛʠʡʥ ʪᴇʩʣʠʡʥ ʭװʨʵʵʥʜ 

ɻʝʦʵʢʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥ, ʋʎʋʍ, ɻʘʟʘʨʟװʡʥ ʭװʨʵʵʣʵʥʛʵʵʩ ʫʩʥʳ ʪʵʥʮʵʣ, ʫʩʥʳ ʛʦʨʠʤ, 

 ʣʞװװʨʛʵʣʞʣװ  ʡʮʵʪʛʵʩʵʥװʝʨʠʡʥ ʯʠʛʣʵʣʵʵʨ ʪʫʨʰʠʣʪ ʩʫʜʘʣʛʘʘ 1998-2005 ʦʥʫʫʜʘʜ ʛװ

ʙʘʡʥʘ. 

ʉʵʣʵʥʛʵ ʤϺʨʥʠʡ ʫʩ ʟϮʡ,  ʙʘʡʛʘʣʠʡʥ ʛʦʨʠʤʳʥ ʦʥʮʣʦʛ: ʍʘʥʛʘʡ ʥʫʨʫʫʥʳ ʩʘʣʙʘʨ 

ʫʫʣ ʙʦʣʦʭ ʀʜʵʨʠʡʥ ʵʭʠʡʥ ʥʫʨʫʫʥʳ ɼᴇʨᴇᴇ ʭʘʥʛʠʥʘʭʳʥ ʫʨʜ ʰʦʚʭ ʫʫʣʳʥ (3531.0 ʤ) ʘʨ 

ʭʘʞʫʫʛʘʘʩ ʵʭ ʘʚʯ ɹʫʣʥʘʡ, ʊʘʨʚʘʛʘʪʘʡʥ ʥʫʨʫʫʥʫʫʜʳʥ ʭʦʦʨʦʥʜʦʭ ʥʵʣʵʵʥ ʜʘʚʯʫʫ 

ʭᴇʥʜʠʡʛᴇᴇʨ ʫʨʩʘʭ ʀʜʵʨʠʡʥ ʛʦʣ ʭʵʨʵʛ ʜʵʵʨʵʵ  ʉʵʣʵʥʛʵ ʤᴇʨʥʠʡ ʵʭ ʶʤ. ʋʩ ʭʫʨʘʭ ʪʘʣʙʘʡ 
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 ʙʫʶʫ 66 ʭʫʚʴ ʥʴ ʄʦʥʛʦʣʳʥ ʥʫʪʘʛʪ ʦʨʰʠʥʦ. 

ʄʦʥʛʦʣ ʫʣʩʳʥ ʭʠʣ ʭװʨʪʵʣ ʛʦʣʳʥ ʫʨʪ 593 ʢʤ. ʉʵʣʵʥʛʵ ʤᴇʨʥʠʡ ʟװװʥ ʛʘʨ ʪʘʣʘʘʩ ʕʛʠʡʥ 

ʛʦʣ, ʙʘʨʫʫʥ ʛʘʨ ʪʘʣʘʘʩ ʍʵʥʪʠʡ ʥʫʨʫʫʥʘʘʩ ʵʭ ʘʚʩʘʥ ʆʨʭʦʥ ʛʦʣ ʊʫʫʣ, ʍʘʨʘʘ, ʐʘʨʳʥ ʛʦʣ, 

ɽʨᴇᴇʛʠʡʥ ʫʩʳʛ ʮʫʛʣʫʫʣʘʥ  ʆʍʋ-ʳʥ ʭʠʣʵʵʩ 9.5 ʢʤ-ʪ ʮʫʪʛʘʥʘ. ʍᴇʥʜʠʡʥ ᴇʨʛᴇʥ ʭʵʩʵʛʪ 

 ʩʥʵ. ɻʘʯʠʛװװ ʨʪʵʣ ʭʦʣʜʦʭ ʭʵʜ ʭʵʜʵʥ ʩʘʣʘʘ ʪʘʪʫʫʨʛʘװʥʜʩʵʥ ʛʦʣʜʠʨʣʦʦʩʦʦ 4-15 ʢʤ ʭװ

 ʥ ʭʵʩʵʛ ʛʘʟʘʨʪʘʘ 200 ʤ, ʥʘʨʠʡʩʩʘʥ ʭʵʩʵʛʪʵʵװװʝʜʵʵ 50-15 ʤ ᴇʨʛᴇʥʪʵʡ ʙʘʡʭ ʙʦʣʦʚʯ ʪʵʥװ

50-80 ʤ ʙʦʣʥʦ. ʎʵʵʣ, ʮװʥʭʵʵʣ ʙװʭʠʡ ʙʫʣʘʥ ʪʦʭʦʡʜ 4-5 ʤ ʛװʥ, ʭʘʨʛʠʘ ʙʦʨʛʠʦʪʦʡ ʭʵʩʵʛʪ 

1.0-1.5 ʤ ʛװʥ ʙʘʡʭ ʙʘ ʭʘʤʛʠʡʥ ʛװʝʭʵʥ ʭʵʩʵʛʪ 0.5 ʤ ʭװʨʪʵʣ ʙʘʛʘʩʥʘ. ʋʨʩʛʘʣʳʥ ʭʫʨʜ ʵʭʵʥ 

ʭʵʩʵʛʪʵʵ 2.0-2.5 ʤ/ʩ ʙʘʡʜʘʛ ʙʦʣ ʘʜʘʛ ʨʫʫʛʘʘ 1.0-1.5 ʤ/ʩ ʙʦʣʦʥ ʙʫʫʨʥʘ. תʥʜʩʵʥ ʛʦʣʜʠʨʣʳʥ 

ᴇʨʛᴇʥ, ʫʩʥʳ ʛװʥ, ʫʨʩʛʘʣʳʥ ʭʫʨʜ ʜʵʵʨʭ ʰʠʥʞ ʙʘʡʜʣʘʘʩ ʭʘʤʘʘʨʘʥ ʫʨʪʳʥ ʜʘʛʫʫʜ ʭʘʨʠʣʮʘʥ 

ʘʜʠʣʛװʡ ʙʘʡʥʘ. ʉʵʣʵʥʛʵ ʤᴇʨʥʠʡ ʫʨʪʳʥ ʜʘʛʫʫʜ ʀʭ-ʋʫʣ, ʍʫʪʘʛ, ʍʷʣʛʘʥʘʪ, ɿװװʥʙװʨʵʥ, 

ʉװʭʙʘʘʪʘʨ ʛʵʩʵʥ ʪʘʚʘʥ ʫʩ ʩʫʜʣʘʣʳʥ ʭʘʨʫʫʣ ʘʞʠʣʣʘʞ ʫʩ ʟװʡʥ ʭʵʤʞʠʣʪװװʜ ʭʠʡʞ ʙʘʡʥʘ 

(32-ʨ ʟʫʨʘʛ, 6-ʨ ʭװʩʥʵʛʪ).  



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 

 

  47 
 

  

32 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʉʵʣʵʥʛʵ ʤϺʨʥʠʡ ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡ 33 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʉʵʣʵʥʛʵ ʛʦʣ,ʍʫʪʛʠʡʥ ʛϮϮʨ 

 

6 ʜʫʛʘʘʨ ʭϮʩʥʵʛʪ 

ʉʵʣʵʥʛʵ ʤϺʨʥʠʡ ʜʫʥʜʘʞ ʫʨʩʘʮ, ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʫʪʘʛʪ 

ʋʩ ʩʫʜʣʘʣʳʥ ʭʘʨʫʫʣ ʋʩ ʭʫʨʘʭ ʪʘʣʙʘʡ, ʤ
2
 ʆʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ 

ʋʨʩʮʳʥ ʤʦʜʫʣʴ, ʣ/ʩ 

*ʢʤ
2
 

ʋʨʩʮʳʥ ʥʦʨʤ, ʤ
3
/ʩʝʢ 

ʉʵʣʵʥʛʵ - ʀʭ-ʋʫʣ 69800 1.66 65.3 

ʉʵʣʵʥʛʵ - ʍʫʪʘʛ 92300 1.54 111 

ʉʵʣʵʥʛʵ - ʍʫʪʘʛ 92300 1.54 111 

ʉʵʣʵʥʛʵ- ʍʷʣʛʘʥʘʪ 143500 2.10 281 

ʉʵʣʵʥʛʵ - ɿװװʥʙװʨʵʥ 148000 1.75 198 

ʉʵʣʵʥʛʵ - ʉװʭʙʘʘʪʘʨ 281700 1.56 309 

ʆʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʫʨʩʘʮ: ʉʵʣʵʥʛʵ ʤᴇʨʥʠʡ ʦʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʫʨʩʘʮ 

(ʦʣʦʥ ʞʠʣʠʡʥ ʘʞʠʛʣʘʣʪʘʘʨ) ʍᴇʚʩʛᴇʣ ʘʡʤʛʠʡʥ ʀʭ-ʋʫʣ ʩʫʤ ʦʨʯʠʤʜ 68,76 ʤ
3
/ʩ, ɹʫʣʛʘʥ 

ʘʡʤʛʠʡʥ ʍʫʪʘʛ-ᴆʥʜᴇʨ ʩʫʤ ʦʨʯʠʤʜ 131,05 ʤ
3
/ʩ, ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɿװװʥʙװʨʵʥ ʩʫʤ ʦʨʯʠʤʜ 

209,02 ʤ
3
/ʩ, ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʍʷʣʛʘʥʘʪ ʭʦʨʦʦ ʦʨʯʠʤʜ 293,5 ʤ

3
/ʩ, ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ 

ʉװʭʙʘʘʪʘʨ ʭʦʪ ʦʨʯʠʤʜ 326 ʤ
3
/ʩ ʪʫʩ ʪʫʩ ʙʘʡʥʘ (7-ʨ ʭϮʩʥʵʛʪ). ʉʵʣʵʥʛʵ-ʍʫʪʘʛ (1972-2010), 

ʉʵʣʵʥʛʵ-ɿװװʥ ʙװʨʵʥ (1972-2008), ʉʵʣʵʥʛʵ-ʍʷʣʛʘʥʘʪ (1972-2011) ʫʩ ʩʫʜʣʘʣʳʥ ʭʘʨʫʫʣʳʥ 

ʘʞʠʛʣʘʣʪʳʥ ʤʵʜʵʵʥʜ ʪʫʣʛʫʫʨʣʘʥ ʪʦʦʮʩʦʥ ʦʣʦʥ ʞʠʣʠʡʥ ʘʞʠʛʣʘʣʪʳʥ ʦʣʦʥ ʞʠʣʠʡʥ 

ʜʫʥʜʘʞ ʫʨʩʘʮ ʙʘ ʫʨʩʮʳʥ ʭʘʥʛʘʤʰʣʳʛ 6-ʨ ʭϮʩʥʵʛʪʵʵʨ ʭʘʨʫʫʣʘʚ.  

ʀʭ ʫʨʩʘʮ. ʀʭ ʫʨʩʘʮ ʭʘʚʘʨ ʮʘʩ ʭʘʡʣʘʭ װʝʜ ʉʵʣʵʥʛʵ ʤᴇʨʥʠʡ ʫʩʥʳ ʪװʚʰʠʥ ʥʵʣʵʵʜ 

ʦʛʮʦʤ ʜʵʵʰʣʵʭ ʙʦʣʦʚʯ ʫʜʘʘʥ װʨʛʵʣʞʣʵʭʛװʡ. ʉʵʣʵʥʛʵ ʤᴇʨʥʠʡ ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡʜ ʟʘʨʠʤ 

ʞʠʣʜ ʮʘʩ ʠʭʵʵʭʵʥ ʫʥʘʞ ʭʫʨʠʤʪʣʘʛʜʘʭʘʜ ʭʘʚʨʳʥ ʰʘʨ ʫʩʥʳ װʝʨʠʡʥ ʭʘʤʛʠʡʥ ʜʵʵʜ ʪװʚʰʠʥ 

ʟʫʥʳ ʭʫʨ ʙʦʨʦʦʥʳ ᴇʥʜᴇʨ ʪװʚʰʥʵʵʩ ʜʘʚʜʘʛ ʪʦʭʠʦʣʜʦʣ ʙʠʡ. ʊʫʭʘʡʣʙʘʣ, ʍʫʪʘʛ-ᴆʥʜᴇʨ 

ʩʫʤʳʥ ʫʩ ʩʫʜʣʘʣʳʥ ʭʘʨʫʫʣʳʥ ʘʞʠʛʣʘʣʪʳʥ ʤʵʜʵʵʥʵʵʩ ʭʘʨʘʭʘʜ 1947 ʦʥʜ ʭʘʚʨʳʥ ʰʘʨ 

ʫʩʥʳ װʝʨʠʡʥ ʭʘʤʛʠʡʥ ʜʵʵʜ ʪװʚʰʠʥ ʟʫʥʳʭʘʘʩ ʜʘʚʞʵʵ. 

7 ʜʫʛʘʘʨ ʭϮʩʥʵʛʪ 

ʉʵʣʵʥʛʵ ʤϺʨʥʠʡ ʜʫʥʜʘʞ ʫʨʩʮʳʥ ʟʘʨʠʤ ϮʟϮϮʣʵʣʪϮϮʜ 

ɻʦʣ- ʭʘʨʫʫʣ 

ʋʩ 

ʭʫʨʘʭ 

ʪʘʣʙʘʡ, 

ʢʤ
2
 

ʆʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ 
ʗʥʟ ʙװʨʠʡʥ ʭʘʥʛʘʤʰʠʣ ʙװʭʠʡ 

ʜʫʥʜʘʞ ʫʨʩʘʮ, ʤ
3
/ʩ ʋʨʩʘʮ, 

ʤ
3
/ʩ 

ʍʫʚʴʩʣʳʥ 

ʢʦʵʬʬʠʮʠʝʥʪ 

Cv Cs 5% 50% 75% 95% 

ʉʵʣʵʥʛʵ-ʀʭ-ʋʫʣ 69800 68,75 0.5 0.4 107 65.3 54.3 41.93 
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ʉʵʣʵʥʛʵ - ʍʫʪʘʛ 92300 131 0,67 1,55 309 111,4 64,2 23,58 

ʉʵʣʵʥʛʵ- ʍʷʣʛʘʥʘʪ 143500 293.5 0,3 0,13 545 281 220 173,1 

ʉʵʣʵʥʛʵ - ɿװװʥʙװʨʵʥ 148000 209 0,32 0,02 326 198 165 127,5 

ʉʵʣʵʥʛʵ-ʉװʭʙʘʘʪʘʨ 282000 326 0.35 0.15 509 309 257 199 

ɿʫʥʳ װʝʨʠʡʥ ʦʥʮʣʦʛ ʰʠʥʞ ʥʴ ʫʩʥʳ ʪװʚʰʠʥ ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʥʜ ʜʵʵʰʠʣʞ ʭʫʨʜʘʥ 

ʙʫʫʨʜʘʛ ʙʘʡʥʘ. ʍʘʚʨʳʥ ʰʘʨ ʫʩʥʳ װʝʨ, ʟʫʥ ʥʘʤʨʳʥ ʭʫʨ ʙʦʨʦʦʥʳ װʝʨʠʡʥ ʭʦʦʨʦʥʜ ʫʩʥʳ 

ʪװʚʰʠʥ ʜʦʦʰʠʣʞ, ʭʘʨʴʮʘʥʛʫʡ ʪʦʛʪʚʦʨʞʠʭ ʙʫʶʫ ʫʨʩʮʳʥ ʛʘʯʠʛ װʝʜ ʰʠʣʞʠʥʵ. 9-ʨ ʩʘʨʳʥ 

ʩװװʣʯʵʵʩ ʵʭʣʵʵʜ ʫʩʥʳ ʪװʚʰʠʥ ʘʣʛʫʫʨ ʜʦʦʰʠʣʩʦʦʨ ʥʘʤʨʳʥ ʟʘʡʨ, ʤᴇʩᴇʥ ʪʵʵʛ װװʩʵʞ 

ʭᴇʣʜᴇʥᴇ. ʉʵʣʵʥʛʵ ʤᴇʨᴇʥʜ ʞʠʣʜʵʵ ʭʘʚʨʳʥ ʙʦʣʦʥ ʟʫʥ ʭʫʨ ʙʦʨʦʦʥʳ װʝʨ ʘʞʠʛʣʘʛʜʘʭ ʙʘ 

ʄʦʥʛʦʣ ʦʨʥʳ ʫʨʫʡʥ װʝʨ ʜʫʥʜ ʟʵʨʵʛ ʙʦʣʞ ᴇʥʛᴇʨʜᴇʛ ʤʫʞʠʜ ʭʘʤʘʘʨʥʘ. ɹʦʛʠʥʦ ʭʫʛʘʮʘʘʥʜ 

ʵʨʯʠʤʪʵʡ ʦʨʩʦʥ ʙʦʨʦʦʥʳ ʫʣʤʘʘʩ ʠʭ ʭʫʨʜʪʘʡ װʝʨ ʙʫʫʜʘʛ ʦʥʮʣʦʛʪʦʡ. ʉʵʣʵʥʛʵ ʤᴇʨᴇʥ 

1879, 1908, 1932, 1952, 1971, 1974, 1986,1989, 2006, 2012 ʦʥʫʫʜʘʜ ʠʭ װʝʨʣʵʞ ʙʘʡʞʵʵ. 

ʍʫʨ ʙʦʨʦʦʥʳ װʝʨ ʰʘʨ ʫʩʥʳ װʝʨʵʵʩ ʦʣʦʥ ʜʘʭʠʥ ʠʭ ʭʵʤʞʵʵʪʵʡ ʘʞʠʛʣʘʛʜʜʘʛ ʫʯʠʨ ʛʦʣʳʥ 

ʫʩʥʳ װʥʜʩʵʥ ʪʵʞʵʵʣ ʭʫʨ ʙʦʨʦʦʥʳ ʫʩ ʶʤ. ʉʵʣʵʥʛʵ ʤᴇʨʥʠʡ ʦʣʦʥ ʞʠʣʠʡʥ ʠʭ ʫʨʩʘʮ 

ʞʠʣʠʡʥ ʠʭ ʫʨʩʘʮ (ʦʣʦʥ ʞʠʣʠʡʥ ʘʞʠʛʣʘʣʪʘʘʨ) ʍᴇʚʩʛᴇʣ ʘʡʤʛʠʡʥ ʀʭ-ʋʫʣ ʩʫʤ ʦʨʯʠʤ 1151 

ʤ
3
/ʩ, ɹʫʣʛʘʥ ʘʡʤʛʠʡʥ ʍʫʪʘʛ-ᴆʥʜᴇʨ ʩʫʤ ʦʨʯʠʤ 2200 ʤ

3
/ʩ, ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɿװװʥʙװʨʵʥ 

ʩʫʤ ʦʯʠʤ 1750  ʤ
3
/ʩ, ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʍʷʣʛʘʥʘʪ ʭʦʨʦʦ ʦʨʯʠʤ 4510 ʤ

3
/ʩ, ʉʵʣʵʥʛʵ 

ʘʡʤʛʠʡʥ ʉװʭʙʘʘʪʘʨ ʭʦʪ ʦʨʯʠʤ ʪʫʩ ʪʫʩ ʙʘʡʥʘ. ʋʨʩʮʳʥ ʠʭ ʤʦʜʫʣʠʡʛ ʪʦʦʮʦʞ ʭʘʤʘʘʨʣʳʥ 

ʤʫʨʫʡ ʙʘʡʛʫʫʣʘʥ ʰʠʣʞװװʣʵʭ ʟʘʤʘʘʨ ʪʦʦʮʦʭʦʜ 100 ʞʠʣ ʥʵʛ ʫʜʘʘ ʪʦʭʠʦʭ ʙʫʶʫ 1%-ʥ 

ʭʘʥʛʘʤʰʠʣʪʘʡ װʝʨʠʡʥ ʫʨʩʘʮ ʍᴇʚʩʛᴇʣ ʘʡʤʛʠʡʥ ʀʭ-ʋʫʣ ʩʫʤ ʦʨʯʠʤ 3326 ʤ
3
/ʩ, ɹʫʣʛʘʥ 

ʘʡʤʛʠʡʥ ʍʫʪʘʛ-ᴆʥʜᴇʨ ʩʫʤ ʦʨʯʠʤ 7238 ʤ
3
/ʩ, ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɿװװʥʙװʨʵʥ ʩʫʤ ʦʨʯʠʤ 

4182 ʤ
3
/ʩ, ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʍʷʣʛʘʥʘʪ ʭʦʨʦʦ ʦʨʯʠʤ 7265 ʤ

3
/ʩ, ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ 

ʉװʭʙʘʘʪʘʨ ʭʦʪ ʦʨʯʠʤ 7990ʤ
3
/ʩ ʙʘʡʥʘ.  

ɹʘʛʘ ʫʨʩʘʮ: ʉʵʣʵʥʛʵ ʤᴇʨʥʠʡ ʦʣʦʥ ʞʠʣʠʡʥ ʙʘʛʘ ʫʨʩʘʮ (ʦʣʦʥ ʞʠʣʠʡʥ ʘʞʠʛʣʘʣʪʳʥ 

ʤʵʜʵʵʥʜ ʪʫʣʛʫʫʨʣʘʥ ʪʦʦʮʦʭʦʜ) ʍᴇʚʩʛᴇʣ ʘʡʤʛʠʡʥ ʀʭ-ʋʫʣ ʩʫʤ ʦʨʯʠʤ 1.2 ʤ
3
/ʩ,  ɹʫʣʛʘʥ 

ʘʡʤʛʠʡʥ ʍʫʪʘʛ-ᴆʥʜᴇʨ ʩʫʤ ʦʨʯʠʤʜ 5,8 ʤ
3
/ʩ, ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʍʷʣʛʘʥʘʪ ʭʦʨʦʦ ʦʨʯʠʤ 3.2 

ʤ
3
/ʩ, ɿװװʥʙװʨʵʥ ʩʫʤ ʦʨʯʠʤʜ 8.0  ʤ

3
/ʩ, ʉװʭʙʘʘʪʘʨ ʭʦʪ ʦʨʯʠʤʜ 10.2 ʤ

3
/ʩ ʙʘʡʥʘ. ʉʵʣʵʥʛʵ-

ʍʫʪʘʛ (1972-2010), ʉʵʣʵʥʛʵ-ɿװװʥʙװʨʵʥ (1972-2008), ʉɻ ʣʵʥʛʵ-ʍʷʣʛʘʥʘʪ (1972-2011) ʫʩ 

ʩʫʜʣʘʣʳʥ ʭʘʨʫʫʣʳʥ ʘʞʠʛʣʘʣʪʳʥ ʤʵʜʵʵʥʜ ʪʫʣʛʫʫʨʣʘʥ ʪʦʦʮʩʦʥ ʦʣʦʥ ʞʠʣʠʡʥ ʙʘʛʘ 

ʫʨʩʮʳʛ ʪʦʜʦʨʭʦʡʣʦʚ.  

ɾʠʣʠʡʥ ʜʦʪʦʨʭ ʫʨʩʮʳʥ ʭʫʚʘʘʨʠʣʘʣʪ. ʉʵʣʵʥʛʵ ʤᴇʨʥʠʡ ʫʩʥʳ ʪʵʞʵʵʣʠʡʥ 

ʟʦʥʭʠʣʦʭ ʭʫʚʠʡʛ ʭʫʨ ʙʦʨʦʦʥʳ ʫʩ ʵʟʵʣʥʵ. ʋʩʥʳ ʛʦʨʠʤʳʥ ʭʫʚʴʜ ʭʘʚʨʳʥ ʰʘʨ ʫʩʥʳ װʝʨ, 

ʭʫʨ ʙʦʨʦʦʥʳ װʝʨ, ʭʘʚʘʨ ʟʫʥ ʥʘʤʨʳʥ ʛʘʯʠʛ װʝ ʛʵʩʵʥ ʫʨʩʮʳʥ ʪʦʜ װʝ ʠʣʵʨʥʵ. ʍʘʚʨʳʥ ʰʘʨ 

ʫʩʥr װʝʨ 20-30 ʭʦʥʦʛʪ ʘʞʠʛʣʘʛʜʘʭ ʙᴇʛᴇᴇʜ ʭʘʤʛʠʡʥ ʠʭ ʭʵʤʞʵʵ ʥʴ 5 ʜʫʛʘʘʨ ʩʘʨʳʥ 2 

ʜʫʛʘʘʨ 10 ʭʦʥʦʛʪ ʪʦʭʠʦʣʜʦʥʦ. ʐʘʨ ʫʩʥʳ װʝʨ 45 ʭʦʥʦʛ װʨʛʵʣʞʣʵʭ ʙʘ 6 ʜʫʛʘʘʨ ʩʘʨʳʥ 

ʵʭʥʠʡ ʘʨʘʚ ʭʦʥʦʛʪ ʜʫʫʩʥʘ. ɿʫʥʳ ʭʫʨ ʙʦʨʦʦʥʳ װʝ 6 ʜʫʛʘʘʨ ʩʘʨʳʥ ʩװװʣʵʵʩ ʵʭʵʣʞ 9 ʜװʛʵʵʨ 

ʩʘʨʳʥ ʜʫʥʜ װʝ װʨʛʵʣʞʣʵʭ ʙʘ ʭʘʤʛʠʡʥ ʠʭ ʫʨʩʘʮ 7 ʜʫʛʘʘʨ ʩʘʨʳʥ 15, 20-ʦʦʩ 8 ʜʫʛʘʘʨ 

ʩʘʨʳʥ ʘʨʘʚʜ ʭװʨʪʵʣ װʨʛʵʣʞʠʣʥʵ (8-ʨ ʭװʩʥʵʛʪ). ʅʘʤʨʳʥ ʛʘʯʠʛ ʫʨʩʘʮʪʘʡ װʝ ᴇʚʣʠʡʥ 

ʤᴇʩᴇᴇʨ ʭʫʯʠʛʜʘʭ ʭװʨʪʵʣ  ʙʫʶʫ 10 ʜʫʛʘʘʨ ʩʘʨʜ ʭװʨʪʵʣ 20-25 ʭʦʥʦʛ װʨʛʵʣʞʠʣʥʵ. ᴆʚʣʠʡʥ 

ʛʘʯʠʛ װʝ ʛʦʣʜ ʪʦʛʪʚʦʨʪʦʡ ʤᴇʩᴇʥ ʙװʨʭװװʣ ʪʦʛʪʩʦʥ װʝʵʩ ʵʭʵʣʞ 4 ʩʘʨ ʭװʨʪʵʣ װʨʛʵʣʞʣʵʭ 

ʙᴇʛᴇᴇʜ ʛʦʣʳʥ ʭʘʤʛʠʡʥ ʙʘʛʘ ʫʩʪʘʡ װʝ ʶʤ. 
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8 ʜʫʛʘʘʨ ʭϮʩʥʵʛʪ 

ʉʵʣʵʥʛʵ ʤϺʨʥʠʡ ʞʠʣʠʡʥ ʜʦʪʦʨʭ ʫʨʩʮʳʥ ʭʫʚʘʘʨʠʣʘʣʪ, % 

ʍʘʥʛʘʤʰʠʣ 
ʉʘʨ 

IV  V VI  VII  VIII  IX  X XI  XII  I II  III  

ʕʣʙʵʛ 3.0 7.5 8.0 20.0 27.9 17.0 8.0 3.4 1.0 1.6 1.2 1.4 

ɽʨʜʠʡʥ 4.5 6.1 9.3 24.0 26.1 16.0 8.0 2.1 1.2 1.1 0.8 0.8 

ʊʘʪʨʫʫ 5.9 8.1 10.5 20.0 25.1 13.2 6.3 3.7 1.9 1.9 1.6 1.8 

MϺʩʥʠʡ Ϯʟʵʛʜʵʣ. ʉʵʣʵʥʛʵ ʛʦʣʳʥ ʤᴇʩʥʠʡ װʟʵʛʜʵʭ ʘʞʠʛʣʘʛʜʘʭ ʛʦʣʳʥ ʜʘʛʫʫ 

ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ ʙᴇʛᴇᴇʜ ʪʫʭʘʡʥ ʞʠʣʠʡʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʦʥʮʣʦʛ ʙʘʡʜʣʘʘʩ ʰʘʣʪʛʘʘʣʘʥ 

ʞʠʣ ʙװʨ ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ. ɽʨᴇʥʭʠʡʜᴇᴇ 10 ʜʫʛʘʘʨ ʩʘʨʳʥ ʩװװʣʯʵʵʩ ʵʭʣʵʥ ʭᴇʣʜᴇʞ 11 

ʜװʛʵʵʨ ʩʘʨʳʥ ʩװװʣ װʝ ʛʵʭʵʜ ʙװʨʵʥ ʤᴇʩᴇʥ ʙװʨʭװװʣʵʵʨ ʭʫʯʠʛʜʘʥʘ. ʍʘʚʨʳʥ ʤᴇʩʥʠʡ װʟʵʛʜʵʣ 

4 ʜװʛʵʵʨ ʩʘʨʳʥ ʵʭʵʥ װʝʵʩ ʵʭʵʣʞ ʩʘʨʳʥ ʩװװʣʯ ʛʵʭʵʜ ʙװʨʵʥ ʤᴇʩʥᴇᴇʩ ʯᴇʣᴇᴇʣᴇʛʜʜᴇʛ. 

ʄᴇʩʥʠʡ ʟʫʟʘʘʥ ᴇʚʣʠʡʥ ʩʘʨʫʫʜʘʜ ʘʘʞʤʘʘʨ ʥʵʤʵʛʜʩʵʵʨ ʭʘʤʛʠʡʥ ʠʭ ʥʴ 2 ʜʫʛʘʘʨ ʩʘʨʳʥ 

ʩװװʣʯ 3 ʜʫʛʘʘʨ ʩʘʨʳʥ ʵʭʵʵʨ ʘʞʠʛʣʘʛʜʘʥʘ. ɹʫʣʛʘʥ ʘʡʤʛʠʡʥ ʍʫʪʘʛ-ᴆʥʜᴇʨ ʩʫʤ ʦʨʯʠʤʜ 

2000 ʦʥʳ 3-ʨ ʩʘʨʳʥ 10, 2007 ʦʥʳ 3-ʨ ʩʘʨʳʥ 20-ʥʳ ᴇʜʨװװʜʵʜ ʤᴇʩʥʠʡ ʟʫʟʘʘʥ ʭʘʤʛʠʡʥ ʠʭ 

ʙʫʶʫ 135 ʩʤ ʙʦʣʞ ʙʘʡʩʘʥ ʙʦʣ ʜʫʥʜʞʘʘʨ 121 ʩʤ ʙʦʣʜʦʛ ʙʘʡʥʘ. ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ 

ɿװװʥʙװʨʵʥ ʩʫʤ ʦʨʯʠʤʜ 1999 ʦʥʳ 2-ʨ ʩʘʨʳʥ 28 -ʥʜ ʤᴇʩʥʠʡ ʟʫʟʘʘʥ ʭʘʤʛʠʡʥ ʠʭ ʙʫʶʫ 130 

ʩʤ ʙʦʣʞ ʙʘʡʞʵʵ.  

 

ʆʨʭʦʥ ʛʦʣ: ʍʘʥʛʘʡ ʥʫʨʫʫʥʳ ʩʘʣʙʘʨ ʫʫʣ  ʉʫʚʘʨʛʘ ʍʘʡʨʭʘʥ ʫʫʣʘʘʩ ʵʭ ʘʚʯ 1124 

ʢʤ ʫʨʩʜʘʛ. ʆʨʭʦʥ ʛʦʣ ʥʴ ʉʵʣʵʥʛʵ ʤᴇʨʥʠʡ xaʤʛʠʡʥ ʪoʤ ʮʫʪʛaʣ ʶʤ. ʋʩ ʭʫʨʘʭ ʪaʣʙaʡ ʥʴ 

132855 ʢʤ
2
 ʙʫʶʫ ʉʵʣʵʥʛʵ ʤᴇʨʥʠʡ ʩaʚ ʛaʟʨʳʥ 47 xʫʚʴ ʙoʣʥo. ʆʨʭʦʥ ʛʦʣʜ ʍᴇʛʰʠʥ 

ʆʨʭʦʥ, ʍʦʡʜ, ʋʨʜ ʊʘʤʠʨ, ɸʩʛʘʪ, ʍʫʣʞ, ʄʘʘʥʴʪ, ʍʘʥʛʘʣ, ɹʫʨʛʘʣʪʘʡ, ʊʫʫʣ, ʍʘʨʘʘ, ɽʨᴇᴇ 

ʟʵʨʵʛ ʛʦʣʫʫʜ ʮʫʪʛʘʜʘʛ ʙʘ ʆʨʭʦʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʥʴ ʬʠʟʠʢ ʛʘʟʘʨʟװʡʥ ʦʨʯʠʥ, ʛʘʟʨʳʥ 

ʛʘʜʘʨʛʳʥ ᴇʥʜᴇʨʞʠʣʪ, ʭʵʣʙʵʨ ʜװʨʩʠʡʥ ʭʫʚʴʜ ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ. ʆʨʭʦʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ 

ʛʘʜʘʨʛʳʥ ʫʩʥʳ ʩװʣʞʵʵʥʠʡ ʥʷʛʪʰʠʣ ʙʫʶʫ 1 ʢʤ
2
 ʪʘʣʙʘʡʜ ʥʦʦʛʜʦʭ ʛʦʣʳʥ ʫʨʪ ʛʘʟʘʨ ʙװʨʜ 

ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ ʙʘ 180-650 ʤʝʪʨʠʡʥ ʭʦʦʨʦʥʜ ʭʵʣʙʵʣʟʵʞ, ʭʘʤʛʠʡʥ ʠʭ ʫʨʩʘʮ ʙװʨʜʵʣʪ 

ʥʴ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʵʭʵʥ ʭʵʩʵʛ ʙʘ ʩʘʚ ʛʘʟʨʳʥ ʭʠʣ ʙʫʶʫ ʫʩ ʭʘʛʘʣʙʘʨʳʥ ʰʫʛʘʤʳʥ ʜʘʛʫʫʭ 

ᴇʥʜᴇʨ ʫʫʣʳʥ ʙװʩʵʜ, ʭʘʤʛʠʡʥ ʙʘʛʘ ʫʨʩʘʮ ʙװʨʜʵʣʪ ʥʴ ʩʘʚ ʛʘʟʨʳʥ ʘʜʘʛ ʭʵʩʵʛʪ ʫʭʘʘ ʛװʚʵʵ, 

ʪʘʣʘʨʭʘʛ ʛʘʟʘʨʪ ʘʞʠʛʣʘʛʜʘʥʘ.  

ʆʨʭʦʥ ʛʦʣʳʥ ʫʩʥʳ ʛʦʨʠʤ ʥᴇᴇʮʠʡʥ ʪʘʩʨʘʣʪʛװʡ ʘʞʠʛʣʘʣʪ, ʭʵʤʞʠʣʪʠʡʛ 1942 ʦʥʦʦʩ 

ɹʫʣʛʘʥ ʘʡʤʛʠʡʥ ʆʨʭʦʥ ʩʫʤʳʥ ʯʠʛʣʵʣʵʵʨ ʫʩ ʩʫʜʣʘʣʳʥ ʙʘʡʥʛʳʥ ʭʘʨʫʫʣ ʙʘʡʛʫʫʣʞ 

ʵʭʵʣʩʵʥ ʙʘʡʥʘ. ʆʨʭʦʥ ʛʦʣʳʥ ʩʘʚʜ 2010 ʦʥʳ ʙʘʡʜʣʘʘʨ ʫʩ ʩʫʜʣʘʣʳʥ 13 ʭʘʨʫʫʣ ʙװʭʠʡ 

ʫʩʥʳ ʘʞʠʛʣʘʣʪ, ʭʵʤʞʠʣʪʠʡʥ ʩװʣʞʵʵ ʘʞʠʣʣʘʞ ʙʘʡʥʘ. װתʥʵʵʩ ʛʦʣʳʥ 10, ʥʫʫʨʳʥ 1, 

ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʭʵʤʞʠʣʪʠʡʥ 1, ʙʫʣʛʠʡʥ 1 ʭʘʨʫʫʣ ʪʫʩ ʪʫʩ ʘʞʠʣʣʘʞ ʙʘʡʥʘ. ʆʨʭʦʥ 

ʛʦʣʳʥ ʜʘʛʫʫ ᴆʚᴇʨʭʘʥʛʘʡ ʘʡʤʛʠʡʥ ɹʘʪ-ᴆʣʟʠʡ, ʍʘʨʭʦʨʠʥ ʩʫʤ, ɹʫʣʛʘʥ ʘʡʤʛʠʡʥ ʆʨʭʦʥ 

ʩʫʤ, ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʆʨʭʦʥ ʙʘʛ ʟʵʨʵʛ ʫʩ ʩʫʜʣʘʣʳʥ 5 ʭʘʨʫʫʣ, ʍʦʡʜ ʙʘ ʋʨʜ ʊʘʤʠʨ, 

ʍʘʥʛʘʣ, ɸʯʫʫʪ, ɿװװʥ ʪװʨװװ ʟʵʨʵʛ ʛʦʣʫʫʜ ʜʵʵʨ ʙʫʩʘʜ ʭʘʨʫʫʣʫʫʜ ʙʘʡʨʰʠʞ ʙʘʡʥʘ (9-ʨ 

ʭװʩʥʵʛʪ).  

9 ʜϮʛʵʵʨ ʭϮʩʥʵʛʪ 

ʆʨʭʦʥ ʛʦʣʳʥ ʫʩ ʩʫʜʣʘʣʳʥ ʭʘʨʫʫʣʳʥ ʤʵʜʵʵʣʵʣ 

 ̄ ɻʦʣʳʥ ʥʵʨ ʍʘʨʫʫʣʳʥ ʥʵʨ ʋʨʪʨʘʛ ᴆʨʛᴇʨᴇʛ 
ʍʘʨʫʫʣ 

ʙʘʡʛʫʫʣʩʘʥ ʦʥ 

1 ʆʨʭʦʥ ɹʘʪ-ᴆʣʟʠʡ ʩʫʤ 46.87583 102.19056 2006 

2 ʆʨʭʦʥ ʍʘʨʭʦʨʠʥ ʩʫʤ 47.20222 102.80000 1967 
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3 ʆʨʭʦʥ ʆʨʭʦʥ ʩʫʤ 48.66000 103.56778 1942 

4 ʆʨʭʦʥ ʆʨʭʦʥ ʙʘʛ 49.15178 105.38522 1970 

5 ʆʨʭʦʥ ʉװʭʙʘʘʪʘʨ ʭʦʪ 50.23986 106.18211 1973 

 
ʆʨʭʦʥ ʛʦʣʳʥ ʫʩʥʳ ʥϺϺʮ, ʛʦʨʠʤ. ʆʨʭʦʥ ʛʦʣ ʫʩʥʳ ʛʦʨʠʤʳʥ ʭʵʚ ʰʠʥʞʵʵʨʵʵ 

ʭʘʚʨʳʥ ʰʘʨ ʫʩʥʳ ʙʦʣʦʥ ʟʫʥʳ ʭʫʨ ʙʦʨʦʦʥʳ װʝʨʠʡʥ ʛʦʨʠʤʪʦʡ ʛʦʣʜ ʭʘʤʘʘʨʥʘ. ɻʦʣʳʥ 

ʫʨʩʮʳʛ ʙװʨʜװװʣʵʛʯ װʥʜʩʵʥ ʭװʯʠʥ ʟװʡʣ ʥʴ ʟʫʥ, ʥʘʤʨʳʥ ʭʫʨ ʙʦʨʦʦ ʫʯʨʘʘʩ ʫʩʥʳ ʪװʚʰʠʥ 

ʜʫʣʘʘʥʳ ʫʣʠʨʘʣʜ ʠʭʵʵʭʵʥ ʪʦʛʪʚʦʨʛװʡ ʙʘʡʜʘʛ. ʍʘʚʨʳʥ ʰʘʨ ʫʩʥʳ װʝʨʠʡʥ ʜʘʨʘʘ ʙʦʛʠʥʦ 

ʭʫʛʘʮʘʘʪʘʡʛʘʘʨ ʟʫʥʳ ʛʘʯʠʛ װʝ ʘʞʠʛʣʘʛʜʘʭ ʙʘ 6- ʨ ʩʘʨʘʘʩ 8-ʨ ʩʘʨ ʜʫʫʩʪʘʣ ʟʫʥ, ʥʘʤʨʳʥ 

ʭʫʨ ʙʦʨʦʦʥʳ װʝʨ ʘʞʠʛʣʘʛʜʘʞ, ʵʥʵ ʩʘʨʫʫʜʘʜ ʛʦʣ ʭʘʨʴʮʘʥʛʫʡ ʵʣʙʵʛ ʫʩʪʘʡ ʙʘʡʥʘ. ʍʫʨ 

ʙʦʨʦʦʥʳ װʝʨʠʡʥ ʠʭ ʪװʚʰʠʥ ʰʘʨ ʫʩʥʳ װʝʨʠʡʥʭʵʵʩ ʜʘʨʫʡ 1.5-2 ʜʘʭʠʥ ʠʭ ʙʘʡʥʘ. ʍʫʨ 

ʙʦʨʦʦʥʳ װʝʨ ʜʫʫʩʩʘʥʳ ʜʘʨʘʘ ʤᴇʩʥʠʡ װʟʵʛʜʵʣ ʵʭʣʵʭ ʭװʨʪʵʣ ʫʩʥʳ ʪװʚʰʠʥ ʘʘʞʠʤ ʙʫʫʨʯ 

ᴇʚʣʠʡʥ ʛʘʯʠʛ װʝ װʨʛʵʣʞʠʣʥʵ. ɾʠʣʠʡʥ ʙװʭ ʫʨʩʮʳʥ 70-80 ʭʫʚʠʡʛ ʭʘʚʨʳʥ ʰʘʨ ʫʩ ʙʘ ʭʫʨ 

ʙʦʨʦʦʥʳ װʝʨʠʡʥ ʫʩ ʵʟʵʣʥʵ. 

ʆʨʭʦʥ ʛʦʣʳʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʫʨʩʘʮ. ɻʦʣ, ʤᴇʨʥʠʡ ʩʘʨ, ʞʠʣʠʡʥ ʫʨʩʮʳʥ ʜʫʥʜʘʞ 

 ʡʣװ ʣʵʣʪ ʙʦʣ ʛʘʜʘʨʛʳʥ ʫʩʪʘʡ ʭʦʣʙʦʦʪʦʡ ʘʣʠʚʘʘ ʘʰʠʛʣʘʣʪ, ʭʘʤʛʘʘʣʘʣʪʳʥ ʩʫʜʘʣʛʘʘװװʟװ

ʘʞʠʣʣʘʛʘʘʥʳ ʭʘʤʛʠʡʥ ʛʦʣ ʩʫʫʨʴ ʤʵʜʵʵʣʵʣ ʙʘʡʜʘʛ. ɻʦʣ, ʤᴇʨʥʠʡ ʫʨʩʮʳʥ ʥʦʨʤ ʛʵʜʵʛ ʥʴ 

ʪʫʭʘʡʥ ʛʦʣʳʥ ʭʵʜ ʭʵʜʵʥ ʪʵʛʰ ʪʦʦʥʳ ʙװʪʵʥ ʤᴇʯʣᴇʛʠʡʛ ʭʘʤʨʫʫʣʩʘʥ ʫʨʩʮʳʥ ʮʫʚʘʘʥʳ ʦʣʦʥ 

ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʶʤ. ɸʞʠʛʣʘʣʪ ʭʵʤʞʠʣʪʠʡʥ ʙʦʣʦʥ ʩʫʜʘʣʛʘʘʥʳ ʭʫʛʘʮʘʘ ʫʨʪ ʙʦʣʦʭ ʪʫʪʘʤ 

ʫʨʩʮʳʥ ʜʫʥʜʘʞ ʫʣʘʤ ʥʘʨʠʡʚʯʣʘʛʜʘʞ, װʥʵʤʰʠʣʪʵʡ, ʪʦʛʪʚʦʨʪʦʡ ʙʦʣʞ ᴇʛʜᴇʛ. ʋʨʩʮʳʥ ʩʘʨ 

ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʥʴ ʪʫʭʘʡʥ ʥʫʪʛʠʡʥ ʛʦʣ ʤᴇʨʥʠʡ ʩʘʚ ʛʘʟʨʳʥ ʫʨʩʮʳʥ ʪʦʛʪʚʦʨʪʦʡ װʟװװʣʵʣʪ 

ʙʦʣʦʭʳʥ ʭʘʤʪ ʫʩʥʳ ʧʦʪʝʥʮʠʘʣ ʥᴇᴇʮʠʡʛ ʠʣʵʨʭʠʡʣʥʵ.  

10 ʜʫʛʘʘʨ ʭϮʩʥʵʛʪ 

ʆʨʭʦʥ ʛʦʣʳʥ ʍʘʨʭʦʨʠʥ ʭʘʨʫʫʣ ʜʵʵʨʭ ʫʨʩʮʳʥ ʛʦʨʠʤʳʥ ϮʟϮϮʣʵʣʪϮϮʜ 

ɻʦʣ ï ʭʘʨʫʫʣ 

ʋʩ ʭʫʨʘʭ 

ʪʘʣʙʘʡ 

ʢʤ
2
 

ʋʨʩʮʳʥ 

ʥʦʨʤ 

ʤ3/ʩ 

ʆʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ 
ʍʫʚʴʩʣʳʥ 

ʢʦʵʬʬʠʮʠʝʥʪ 

ʫʨʩʘʮ 

ʤ
3
/ʩ 

ʤʦʜʫʣʴ 

ʣ/ʩʝʢ ʢʤ
2
 

ʉv Cs 

ʆʨʭʦʥï ʍʘʨʭʦʨʠʥ 6410 14.88 13.2 2.13 0.47 0.95 

ʆʨʭʦʥ ʛʦʣʳʥ ʫʩʥʳ ʥᴇᴇʮ ʪװװʥʠʡ ʫʨʪʳʥ ʜʘʛʫʫʜ ʥʵʤʵʛʜʵʭ ʙᴇʛᴇᴇʜ ʦʣʦʥ ʞʠʣʠʡʥ 

ʜʫʥʜʘʞ ʫʨʩʘʮ ᴆʚᴇʨʭʘʥʛʘʡ ʘʡʤʛʠʡʥ ʍʘʨʭʦʨʠʥ ʩʫʤʘʥʜ 13.3 ʤ
3
/ʩ, ɹʫʣʛʘʥ ʘʡʤʛʠʡʥ ʆʨʭʦʥ 

ʩʫʤʘʥʜ ʵʥʵ ʥʴ 3 ʜʘʭʠʥ, ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʉװʭʙʘʘʪʘʨ ʩʫʤʘʥʜ ʜʘʨʫʡ 9 ʜʘʭʠʥ ʪʫʩ ʪʫʩ 

ʥʵʤʵʛʜʵʥʵ (10-ʨ ʭװʩʥʵʛʪ). ʕʥʵ ʥʴ ʪװװʥʠʡ ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡ ʥʵʤʵʛʜʵʞ, ʤʘʥʘʡ ʦʨʥʳ 

ʪʦʤʦʦʭʦʥ ʛʦʣʫʫʜ ʪװװʥʜ ʮʫʪʛʘʞ ʙʘʡʛʘʘʪʘʡ ʭʦʣʙʦʦʪʦʡ. 

ɾʠʣʠʡʥ ʜʦʪʦʨʭ ʫʨʩʮʳʥ ʭʫʚʘʘʨʠʣʘʣʪ. ʋʨʩʮʳʥ ʞʠʣʠʡʥ ʜʦʪʦʨʭ ʭʫʚʘʘʨʠʣʘʣʪ 

ʙװʨʵʣʜʵʥ ʙʫʡ ʙʦʣʦʭʦʜ ʪʫʭʘʡʥ ʩʘʚ ʛʘʟʨʳʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʥᴇʭʮᴇʣ ʪʫʭʘʡʣʙʘʣ, ʭʫʨ 

ʪʫʥʘʜʘʩ, ʫʫʨʰʠʣ, ʮʘʩʘʥ ʙװʨʭװװʣ, ʯʠʡʛʠʡʥ ʥᴇᴇʮ ʭʘʥʛʘʤʞʘʘʩ ʛʘʜʥʘ ʭᴇʨʩ, ʛʝʦʣʦʛʠʡʥ 

ʪʦʛʪʦʮ, ʛʝʦʤʦʨʬʦʣʦʛʠʡʥ ʥᴇʭʮᴇʣ ʟʵʨʵʛ ʦʣʦʥ ʭװʯʠʥ ʟװʡʣʩ ʥᴇʣᴇᴇʣʜᴇʛ. ɻʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ 

ᴇʥʜᴇʨ, ʪʫʭʘʡʥ ʞʠʣʠʡʥ ʫʩʣʘʛʘʘʩ ʭʘʤʘʘʨʘʥ ʩʘʨ, ʫʣʠʨʘʣʜ ʫʨʩʮʳʥ ʵʟʣʵʭ ʭʫʚʴ ʷʣʛʘʘʪʘʡ 

ʙʘʡʥʘ. ʋʫʨ ʘʤʴʩʛʘʣʳʥ ʥᴇʭʮᴇʣ ʥʴ ʭʫʨ ʪʫʥʘʜʘʩ, ʫʫʨʰʠʣʪʘʜ ʥᴇʣᴇᴇʣᴇʭᴇᴇʩ ʛʘʜʥʘ ʞʠʣʠʡʥ 

ʜʦʪʦʨʭ ʯʠʡʛʠʡʥ ʭʫʨʠʤʪʣʘʣ ʙʘ ʘʣʜʘʛʜʣʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʥᴇʣᴇᴇʪʵʡ. ʆʨʭʦʥ ʛʦʣʳʥ ʩʘʚ ʜʘʭʴ 

ʫʨʩʮʳʥ ʞʠʣʠʡʥ ʜʦʪʦʨʭ ʭʫʚʘʘʨʠʣʘʣʪʳʛ ʩʘʨ, ʫʣʠʨʣʘʘʨ ʪʦʦʮʦʥ װʟװװʣʵʚ. ɻʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ 

ᴇʥʜᴇʨ, ʪʫʭʘʡʥ ʞʠʣʠʡʥ ʫʩʣʘʛʘʘʩ ʭʘʤʘʘʨʘʥ ʩʘʨ, ʫʣʠʨʣʳʥ ʫʨʩʮʳʥ ʭʫʚʘʘʨʠʣʘʣʪ ʥʴ 

ʷʣʛʘʘʪʘʡ ʙʘʡʥʘ.  



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 

 

  51 
 

ɹʘʛʘ ʫʨʩʘʮ. ʆʨʭʦʥ ʛʦʣ ᴇʚᴇʣ, ʟʫʥʳ ʫʣʠʨʘʣʜ 2 ʫʜʘʘ ʪʘʪʨʫʫ ʫʩʪʘʡ ʙʘʡʥʘ. ʍװʡʪʥʠʡ 

ʫʣʠʨʣʳʥ ʭʘʤʛʠʡʥ ʙʘʛʘ ʫʨʩʘʮ ʆʨʭʦʥ-ʍʘʨʭʦʨʠʥʳ ʭʘʨʫʫʣʜ 0.069 ʤ
3
/ʩ, ʜʫʣʘʘʥʳ ʫʣʠʨʣʳʥ 

ʭʘʤʛʠʡʥ ʙʘʛʘ ʫʨʩʘʮ 0.258 ʤ
3
/ʩ ʙʘʡʥʘ. ʍʘʤʛʠʡʥ ʙʘʛʘ ʫʨʩʘʮ ʛʦʣʳʥ ʜʘʛʫʫʜ ʙʘʛʘʩʘʞ, 

ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʆʨʭʦʥʪʫʫʣ ʩʫʤʳʥ ʥʫʪʘʛʪ ʟʘʨʠʤ ʞʠʣ ʸʨʦʦʣʜʦʦ ʭװʨʪʵʣ ʭᴇʣʜᴇʥᴇ. 

ʆʨʭʦʥ-ʍʘʨʭʦʨʠʥ ʭʘʨʫʫʣ ʜʵʵʨʭ ʭʘʤʛʠʡʥ ʙʘʛʘ ʫʨʩʘʮ ʙװʨʜʵʭ ʭװʯʠʥ ʟװʡʣʩ ʥʴ ʫʫʨ 

ʘʤʴʩʛʘʣʳʥ ʭװʯʠʥ ʟװʡʣʩ (ʭʫʨ ʪʫʥʘʜʘʩ, ʫʫʨʰʠʣ), ʛʠʜʨʦʣʦʛʠʡʥ ʭװʯʠʥ ʟװʡʣʩ, 

ʛʠʜʨʦʛʨʘʬʠʡʥ ʭװʯʠʥ ʟװʡʣʩ (ʛʦʣʳʥ ʩϮʣʞʵʵʥʠʡ ʥʷʛʪʰʠʣ, ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡ, ʜʫʥʜʘʞ 

ϺʥʜϺʨ, ʭʵʚʛʠʡ) ʟʵʨʛʵʵʩ ʙװʨʜʵʥʵ. ʆʨʭʦʥ-ʍʘʨʭʦʨʠʥ ʭʘʨʫʫʣ ʜʵʵʨʭ ʞʠʣʠʡʥ ʜʦʪʦʨʭ ʫʨʩʮʳʥ 

ʭʫʚʘʘʨʠʣʘʣʪʘʘʩ װʟʵʭʵʜ ʜʫʣʘʘʥʳ ʫʣʠʨʣʳʥ ʙʘʛʘ ʫʨʩʘʮ ʥʴ /ʛʘʯʠʛ װʝ/ ʞʠʣʜʵʵ ʭʦʸʨ ʫʜʘʘ 

ʘʞʠʛʣʘʛʜʘʥʘ. ɿʫʥʳ ʫʨʩʮʳʥ ʵʭʥʠʡ ʛʘʯʠʛ װʝ 4 ʜװʛʵʵʨ ʩʘʨʳʥ ʩװװʣʠʡʥ 10 ʭʦʥʦʛʦʦʩ 6 

ʜʫʛʘʘʨ ʩʘʨʳʥ ʭʦʸʨʜʫʛʘʘʨ 10 ʭʦʥʦʛ ʭװʨʪʵʣ װʨʛʵʣʞʠʣʥʵ. ʅʘʤʨʳʥ ʛʘʯʠʛ װʝ ʥʴ 9 ʜװʛʵʵʨ 

ʩʘʨʳʥ ʛʫʨʘʚʜʫʛʘʘʨ 10 ʭʦʥʦʛʦʦʩ 10 ʜʫʛʘʘʨ ʩʘʨʳʥ ʵʭ 3 ʜʫʛʘʘʨ 10 ʭʦʥʦʛ ʭװʨʪʵʣ 

  .ʨʛʵʣʞʠʣʥʵװ

ʀʭ ʫʨʩʘʮ. ʆʨʭʦʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʙװʭ ʛʦʣʫʫʜʘʜ ʭʘʚʨʳʥ ʰʘʨ ʫʩʥʳ ʙʘ ʟʫʥʳ ʭʫʨ 

ʙʦʨʦʦʥʳ װʝʨ ʙʦʣʦʥ ʭʫʫʨʘʡ ʩʘʡʨʫʫʜʘʜ ʫʨʫʡʥ װʝʨ ʘʞʠʛʣʘʛʜʘʥʘ. ɿʫʥʳ ʭʫʨ ʙʦʨʦʦʥʳ 

 ʝʨʠʡʥʭʵʵʩ ʠʭ ʙʘʡʭ ʦʥʮʣʦʛʪʦʡ. ʀʡʤʵʵʩ ʟʫʥʳװ ʝʨʠʡʥ ʠʭ ʫʨʩʘʮ ʷʤʘʛʪ ʭʘʚʨʳʥ ʰʘʨ ʫʩʥʳװ

ʭʫʨ ʙʦʨʦʦʥʳ װʝʨ, ʫʨʫʡʥ װʝʨʠʡʥ װʝʜ ʭװʥ ʘʤ, ʘʞ ʘʭʫʡʜ ʠʭʵʵʭʵʥ ʭʦʭʠʨʦʣ ʫʯʨʫʫʣʘʭ 

ʙʘʡʛʘʣʠʡʥ ʥᴇʭʮᴇʣʪʵʡ. ɻʦʣ, ʤᴇʨʥʠʡ ʭʘʚʨʳʥ ʰʘʨ ʫʩʥʳ ʫʨʩʘʮ ʥʴ ʭװʡʪʥʠʡ ʫʣʠʨʘʣ (X-

IVʩʘʨ)-ʜ ʠʭʵʵʭʵʥ ʦʨʩʦʥ ʭʫʨ ʪʫʥʘʜʘʩʥʘʘʩ ʙװʨʜʵʥʵ. ʆʨʭʦʥ ʛʦʣʳʥ xaʚʨʳʥ ʰaʨ ʫʩʥʳ װeʨ ʥʴ 

ʩʘʚ ʛʘʟʨʳʥ ʜʫʥʜʘʞ ᴇʥʜᴇʨ 2500 ʤʝʪʨʵʵʩ ʠʭ ʙʘʡʭ ʛʘʟʨʫʫʜʘʜ 5 ʜʫʛaaʨ ʩaʨʳʥ ʵxʥʠʡ 10 

xoʥoʛʪ aʞʠʛʣaʛʜaʥa. ʍʫʨ ʙʦʨʦʦʥʳ ʦʨʛʠʣ װʝʨ ʞʠʣʜʵʵ 2-4 ʫʜʘʘ ʘʞʠʛʣʘʛʜʘʭ ʙʘ ʭʵʤʞʵʵ ʥʴ 

ʰʘʨ ʫʩʥʳ װʝʨʵʵʩ ʷʤʘʛʪ ʜʘʚʥʘ. 

ʄϺʩʥʠʡ ʛʦʨʠʤ. ɻʦʣ ʤᴇʨʥʠʡ ʫʩʥʳ ʛʦʨʠʤʜ ʦʨʦʥ ʥʫʪʛʠʡʥ ʫʫʨ ʘʤʴʩʛʘʣ, ʛʫʣʜʠʨʣʳʥ 

ʙʘʡʜʘʣ ʛʦʣʣʦʥ ʥᴇʣᴇᴇʣʥᴇ. ʆʨʭʦʥ ʛʦʣʳʥ ʍʘʨʭʦʨʠʥ ʭʘʨʫʫʣ ʜʵʵʨ 10-ʨ ʩʘʨʳʥ ʭʦʸʨ 

ʛʫʨʘʚʜʫʛʘʘʨ ʘʨʘʚ ʭʦʥʦʛʪ ʤᴇʩᴇʥ ʟʘʭ, ʟʘʡʨ, ʟʘʡʨʤʘʛ ʵʭʵʣʞ ʘʞʠʛʣʘʛʜʘʥʘ. ʄᴇʩʥʠʡ װʟʵʛʜʵʣ 

ʵʭʣʵʭʵʵʩ ʛʦʣ ʭʘʜʘʘʣʘʭ ʭװʨʪʵʣʭ ʭʫʛʘʮʘʘ ʜʫʥʜʞʘʘʨ 20-26 ʭʦʥʦʛ ʙʘʡʜʘʛ ʙʘ 165-175 ʭʦʥʦʛ 

ʤᴇʩᴇʥ ʙװʨʭװװʣʪʵʡ ʙʘʡʥʘ. 

 

ʍʘʨʘʘ ʛʦʣ: Xʵʥʪʠʡ ʥʫʨʫʫʥʳ ʙaʨʫʫʥ ʫʨʜ ʭʘʞʫʫʛʠʡʥ ʩaʣʙaʨ ʫʫʣʩʘʘʩ ʵʭ ʘʚʘʭ ɹaʷʥ 

ʛoʣ, ʄʘʥʜʘʣ ʛʦʣ  Xaʨaa ʛoʣʳʥ ʵʭ ʙʦʣʦʭ ʘʚʯ ʵʥʵ ʥʴ ʉᴇʛʥᴇʛᴇʨ ʛʦʣʪʦʡ ʥʠʡʣʞ ʍʘʨʘʘ ʛʦʣ 
ʭʵʤʵʵʥ ʥʵʨʣʵʛʜʵʥʵ. ʍʘʨʘʘ ʛʦʣ ʥʴ ʍʦʡʜ ʤᴇʩᴇʥ ʜʘʣʘʡʥ ʘʡ ʩʘʚʜ ʭʘʤʨʘʛʜʘʭ ʙʘ ʆʨʭʦʥ ʛʦʣʳʥ 

ʙʘʨʫʫʥ ʛʘʨʘʘʩ ʥʠʡʣʜʵʛ. ʍʘʨʘʘ ʛʦʣʳʥ ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡ 14538 ʢʤ2, 310 ʢʤ ʫʨʪ, ʛʦʣʳʥ 

ᴇʨʛᴇʥ ʥʴ ʜʵʵʜ ʭʵʩʵʛʪ 15-20ʤ, ʜʫʥʜ ʭʵʩʵʛʪ 20-30ʤ, ʘʜʘʛʪʘʘ 30-45ʤ ᴇʨʛᴇʥ ʙʘʡʥʘ. 

ɹaʷʥʙʫʫʨaʣaaʩ ʊװʥxʵʣʠʡʛ ᴇʥʛᴇʨʪᴇʣ ʰaxaʛʜaʥ ʥaʨʠʡʩʩaʥ ʭᴇʥʜʠʡʛᴇᴇʨ ʫʨʩʘʞ 

ɿװװʥxaʨaaʛʠʡʥ ʥʫʪʛaaʩ ʵxʣʵʥ ᴇʨʛᴇʩᴇʥ ʪʵʣʞ ʛoʣʳʥ xᴇʥʜʠʡʥ ᴇʨʛᴇʥ 5-10 ʢʤ, ʟaʨʠʤ 

ʛaʟaʨʪaa 15 ʢʤ ʙoʣʞ ʟaʜʛaʡʨʥa. ʕʥʵ ʭʵʩʵʛʪ ʛʦʣʳʥ ʛʫʣʜʨʘʣʳʥ ʪʘʭʠʨʣʘʣʪ ʥʵʤʵʛʜʵʞ ʭʵʜ 

ʭʵʜʵʥ ʩʘʣʘʘ ʪʘʪʫʫʨʛʘ װװʩʛʵʥʵ. ʍᴇʥʜʠʡʥ ʭʦʡʜ ʵʥʛʵʨʪ  ɿװװʥʭʘʨʘʘ, ɹʘʨʫʫʥʭʘʨʘʘ  ʭʦʪ 

ʤʘʷʛʠʡʥ װʡʣʜʚʵʨʞʩʵʥ ʩʫʫʨʠʥʫʫʜ ʦʨʰʜʦʛ. ɻʦʣʳʥ ʛʫʣʜʨʘʣʳʥ ʸʨʦʦʣ ʠʭʵʚʯʣʵʥ ʭʘʡʨʛʘ, 

ʵʣʩ, ʟʘʨʠʤ ʛʘʟʨʘʘ ʣʘʛ ʰʦʨʦʦ ʙʘʡʭ ʙʘ ʭʘʨʴʮʘʥʛʫʡ ʙʘʪ ʙʵʭ, ʫʩʥʳ ʫʨʛʘʤʘʣ ʙʘʨʘʛ ʙʘʡʜʘʛʛװʡ. 

ʍʘʨʘʘ ʛʦʣʳʥ ʠʭʵʥʭ ʮʫʪʛʘʣ ʥʴ ʛʦʣʳʥʭʦʦ ʟװװʥ ʪʘʣʘʘʩ ʙʫʶʫ ʫʨʩʛʘʣʳʥ ʯʠʛʠʡʥ ʙʘʨʫʫʥ ʛʘʨ 

ʪʘʣʘʘʩ ʮʫʪʛʘʥʘ. ʉᴇʛʥᴇʛᴇʨ, ᴆʣʛʠʡ, ʊװʥʭʵʣ, ʊʘʨʥʠ, ʐʠʚʵʨ, ɼʘʨʴʪ, ʆʨʭʠʨʦʦ ʟʵʨʵʛ ʛʦʣʫʫʜ 

ʭʘʤʘʘʨʘʭ ʙᴇʛᴇᴇʜ ʵʜʛʵʵʨʪ ʭʠʡʩʵʥ ʫʩ ʟװʡʥ ʩʫʜʘʣʛʘʘʥʳ ʤʘʪʝʨʠʘʣ ʭʦʚʦʨ ʶʤ. ʍʘʨʘʘʛʠʡʥ 

ʮʫʪʛʘʣ ʛʦʣʫʫʜʳʥ ʩװʣʞʵʵʥʠʡ ʥʷʛʪʰʠʣ ʥʵʛ ʘʤ ʢʚ-ʪ 0.12-0.50 ʢʤ ʙʘʡʥʘ. 
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34 ʜϮʛʵʵʨ ʟʫʨʘʛ. ʍʘʨʘʘ ʛʦʣʳʥ ɼʘʨʭʘʥ ʭʦʪ ʦʨʯʤʳʥ ʙʘʡʜʘʣ , 2007 

ʍʘʨʘʘ ʛʦʣʳʥ ʫʩʥʳ ʥϺϺʮ, ʛʦʨʠʤ. ʍʘʨʘʘ ʛʦʣ ʥʴ ʭʘʚʨʳʥ ʰʘʨ ʫʩʥʳ ʙʦʣʦʥ, ʟʫʥʳ ʭʫʨ 

ʙʦʨʦʦʥʳ ʫʩʥʳ ʪʵʞʵʵʛʜʣʠʡʥ ʛʦʨʠʤʪʦʡ ʛʦʣʜ ʭʘʤʘʘʨʥʘ. ʍʫʨ ʙʦʨʦʦʥʳ ʫʩ ʙװʭ ʪʵʞʵʵʣʠʡʥ 

40-45%, ʮʘʩʥʳ ʪʵʞʵʵʣ 10-15%, ʛװʥʠʡ ʫʩʥʳ ʪʵʞʵʵʣ 40-45%-ʠʡʛ ʵʟʵʣʥʵ. ʍʘʨʘʘ ʛʦʣʳʥ 

ʫʩʥʳ ʟʘʨʮʫʫʣʘʛ ʮʫʪʛʘʣ ʛʦʣʫʫʜʘʘʩ ʰʘʣʪʛʘʘʣʘʭ ʪʫʣ ʛʦʣʳʥ ʫʨʪʘʜ ʷʣʛʘʘʪʘʡ ʙʘʡʜʘʛ. 

11 ʜϮʛʵʵʨ ʭϮʩʥʵʛʪ 

ʆʨʭʦʥ ïɹʘʨʫʫʥʭʘʨʘʘ ʭʘʨʫʫʣ ʜʵʵʨʭ ʞʠʣʠʡʥ ʫʨʩʮʳʥ ʙϮʨʵʣʜʵʭϮϮʥ 

ˉ ɻʦʣ-ʄᴇʨᴇʥ ʭʘʨʫʫʣ 
ɾʠʣʠʡʥ ʫʨʩʮʳʥ ʙװʨʵʣʜʵʭװװʥ, ʭʫʚʠʘʨ 

ʋʣ ʭᴇʨʩʥʠʡ ʍʘʡʣʩʘʥ ʮʘʩ ʍʫʨ ʙʦʨʦʦʥʳ 

1 ʍʘʨʘʘ-ɹʘʨʫʫʥ ʭʘʨʘʘ 43 15 42 

 

ʍʘʨʘʘ ʛʦʣʳʥ ʘʜʘʛ ʙʫʶʫ ʍʘʨʘʘ-ɼʘʨʭʘʥ ʦʨʯʤʦʦʨ 19.5ʤ
3
/ʩ, ʜʫʥʜ ʭʵʩʵʛ ʙʫʶʫ ʍʘʨʘʘ-ɹʘʨʫʫʥ 

ʭʘʨʘʘ ʦʨʯʠʤ 10.9ʤ
3
/ʩ ʙʘʡʥʘ. ʍʘʨʘʘ ʛʦʣʳʥ ʭʫʨ ʙʦʨʦʦʥʳ װʝʨ ʰʘʨ ʫʩʥʳ װʝʨʵʵʩ ʦʣʦʥ ʜʘʭʠʥ 

ʠʭ ʭʵʤʞʵʵʪʵʡ ʘʞʠʛʣʘʛʜʜʘʛ ʫʯʠʨ ʛʦʣʳʥ ʫʩʥʳ װʥʜʩʵʥ ʪʵʞʵʵʣ ʭʫʨ ʙʦʨʦʦʥʳ ʫʩ ʶʤ.  

 
3 ʜʫʛʘʘʨ ʪʘʭʠʨʤʘʛ. ʍʘʨʘʘ ʛʦʣʳʥ ʪʫʥʘʜʘʩ ʫʨʩʮʳʥ ʭʘʤʘʘʨʘʣ ʍʘʨʘʘ-ɹʘʨʫʫʥ ʭʘʨʘʘ 

ʫʩʥʳ ʭʘʨʫʫʣ, ɹʘʨʫʫʥʭʘʨʘʘ ʮʘʛ ʫʫʨʳʥ ʩʪʘʥʮʳʥ ʤʵʜʵʵʛʵʵʨ 

ʋʩʥʳ ʛʦʨʠʤʳʥ ʭʫʚʴʜ ʭʘʚʨʳʥ ʰʘʨ ʫʩʥʳ װʝʨ, ʭʫʨ ʙʦʨʦʦʥʳ װʝʨ, ʛʘʯʠʛ װʝ ʛʵʩʵʥ ʫʨʩʮʳʥ 

ʛʫʨʚʘʥ װʝ ʪʦʜ ʠʣʵʨʥʵ. ʍʘʚʨʳʥ ʰʘʨ ʫʩʥʳ װʝʨ 4 ʜװʛʵʵʨ ʩʘʨʳʥ ʜʫʥʜ 10 ʭʦʥʦʛʪ ʘʞʠʛʣʘʛʜʘʭ 

ʙᴇʛᴇᴇʜ ʭʘʤʛʠʡʥ ʠʭ ʭʵʤʞʵʵ ʥʴ 5 ʜʫʛʘʘʨ ʩʘʨʳʥ 2 ʜʫʛʘʘʨ 10 ʭʦʥʦʛʪ ʪʦʭʠʦʣʜʦʥʦ. ʐʘʨ 

ʫʩʥʳ װʝʨ 30-50 ʭʦʥʦʛ װʨʛʵʣʞʣʵʭ ʙʘ 6 ʜʫʛʘʘʨ ʩʘʨʳʥ ʵʭʥʠʡ ʘʨʘʚ ʭʦʥʦʛʪ ʜʫʫʩʥʘ. ɿʫʥʳ ʭʫʨ 
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ʙʦʨʦʦʥʳ װʝʨ 6 ʜʫʛʘʘʨ ʩʘʨʳʥ ʩװװʣʯʵʵʩ ʵʭʵʣʞ 9 ʜװʛʵʵʨ ʩʘʨʳʥ ʩװװʣʯ ʭװʨʪʵʣ װʨʛʵʣʞʣʵʭ ʙʘ 

ʭʘʤʛʠʡʥ ʠʭ ʫʨʩʘʮ 7 ʜʫʛʘʘʨ ʩʘʨʳʥ 15, 20-ʦʦʩ 8 ʜʫʛʘʘʨ ʩʘʨʳʥ ʘʨʘʚʜ ʭװʨʪʵʣ װʨʛʵʣʞʠʣʥʵ. 

ʍʘʤʛʠʡʥ ʠʭ װʝʨ 1973 ʦʥʜ ʙʦʣʞ 722 ʤ
ʟ
/ʩ ʭװʨʯ ʙʘʡʞʵʵ. ʍʘʨʘʘ ʛʦʣʳʥ ʫʨʩʮʳʥ ʦʣʦʥ 

ʞʠʣʠʡʥ ʭʫʚʴʩʘʣ ᴇᴇʨʯʣᴇʣʪᴇᴇʩ װʟʵʭʵʜ 1970-ʘʘʜ ʦʥʳ ʵʭʵʥ, 1990-ʵʵʜ ʦʥʳ ʵʭʵʥ װʝʜ ʫʩ 

ʵʣʙʵʛʪʵʡ ʫʩʣʘʛ ʞʠʣװװʜ ʭʘʨʠʥ 80-ʘʘʜ ʦʥʳ ʵʭʵʥ ʙʦʣʦʥ 90-ᴇᴇʜ ʦʥʳ ʩװװʣ, 2000 ʦʥʳ ʵʭʵʵʨ 

ʪʘʪʨʫʫ ʙʘʡʞʵʵ. ʍʘʨʘʘ ʛʦʣ ʤᴇʥ ʙʫʩʘʜ ʛʦʣʳʥ ʥʵʛʵʥ ʘʜʠʣ ʞʠʣʠʡʥ ʫʨʩʮʳʥ ʛʠʜʨʦʛʨʘʬʳʥ 

ʷʚʮʘʘʩ װʟʵʭʵʜ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪ ʙʦʣʦʥ ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʛװʡ װʝʜ 

ʞʠʣʠʡʥ ʫʨʩʮʳʥ ʛʠʜʨʦʛʨʘʬ ʥʴ ʞʠʥʭʵʥʵ ʩʦʥʛʦʜʦʛ ʭʵʚ ʰʠʥʞʪʵʡ ʙʘʡʩʘʥ ʙʦʣ ʩװװʣʠʡʥ 

ʞʠʣװװʜʠʡʥ ʛʠʜʨʦʛʨʘʬ ʭʵʣʙʵʨ ʜװʨʩ ʙʦʣʦʥ ʪʦʦ, ʯʘʥʘʨʳʥ ʭʫʚʴʜ ᴇᴇʨʯʣᴇʣʪᴇʜ ʦʨʩʦʥ ʙʘʡʥʘ. 

ʍʘʨʘʘ ʛʦʣ, ʤᴇʥ ʩʦʥʛʦʩʦʥ ʭᴇʥʜʣװװʨװװʜʠʡʥ ʫʩʥʳ ʥᴇᴇʮ ʛʦʨʠʤʳʥ װʟװװʣʵʣʪװװʜʠʡʛ 

ʪʦʜʦʨʭʦʡʣʦʭʜʦʦ ʍʘʨʘʘ-ɹʘʨʫʫʥ ʭʘʨʘʘ ʭʘʨʫʫʣʳʥ 1952-2010 ʦʥʳ ʤʵʜʵʵʥ ʜʵʵʨ װʥʜʵʩʣʵʥ 

ʪʦʦʮʦʦ ʭʠʡʣʵʵ. 

12 ʜʫʛʘʘʨ ʭϮʩʥʵʛʪ 

ʍʘʨʘʘ-ɹʘʨʫʫʥ ʭʘʨʘʘ ʭʘʨʫʫʣ ʜʵʵʨʭ ʤʵʜʵʵʣʵʣ 

ɻʦʣ ï ʭʘʨʫʫʣ 
ʋʩ ʭʫʨʘʭ 

ʪʘʣʙʘʡ ʢʤ
2
 

ʋʨʩʮʳʥ 

ʥʦʨʤ 

ʤ
3
/ʩ 

ʆʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ 
ʍʫʚʴʩʣʳʥ 

ʢʦʵʬʬʠʮʠʝʥʪ 

ʋʨʩʘʮ, ʤ
3
/ʩ 

ʄʦʜʫʣʴ, 

ʣ/ʩʝʢ ʢʤ
2
 

ʉv Cs 

ʍʘʨʘʘ-ɹʘʨʫʫʥ ʭʘʨʘʘ 9580 11.7 10.9 1.1 0.58 1.23 

ʍʘʨʘʘ-ɹʘʨʫʫʥ ʭʘʨʘʘ ʭʘʨʫʫʣ. ʍʘʨʘʘïɹʘʨʫʫʥʭʘʨʘʘ ʭʘʨʫʫʣ ʜʵʵʨ 1952 ʦʥʦʦʩ ʵʭʣʵʥ ʫʩ 

ʩʫʜʣʘʣʳʥ ʙʘʡʥʛʳʥ ʘʞʠʛʣʘʣʪ ʭʵʤʞʠʣʪ ʭʠʡʩʵʵʨ ʙʘʡʥʘ. 

13 ʜʫʛʘʘʨ ʭϮʩʥʵʛʪ 

ʍʘʨʘʘ ïɹʘʨʫʫʥʭʘʨʘʘ ʭʘʨʫʫʣ ʜʵʵʨʭ ʫʩ ʟϮʡʥ ʪʦʚʯ ʪʦʜʦʨʭʦʡʣʦʣʪ 

ɻʦʣ-

ʭʘʨʫʫʣ 
ʍʘʨʫʫʣʳʥ ʥʵʨ  

ʉʦʣʙʠʮʦʣ ʋʩ ʭʫʨʘʘʭ 

ʪʘʣʙʘʡ, ʢʤ
2
 

ɹʘʡʛʫʫʣʩʘʥ ʦʥ  
ᴆʨʛᴇʨᴇʛ ʋʨʪʨʘʛ  

ʍʘʨʘʘ  ɹʘʨʫʫʥʭʘʨʘʘ 48
0
53ô 15ôô 106

0
 06ô 00ôô  9580 1959 

ɾʠʣʠʡʥ ʜʦʪʦʨʭ ʫʨʩʮʳʥ ʭʫʚʘʘʨʠʣʘʣʪ. ʍʘʨʘʘ ʛʦʣʳʥ ɹʘʨʫʫʥʭʘʨʘʘ ʭʘʨʫʫʣ ʜʵʵʨʭ 

ʞʠʣʠʡʥ ʜʦʪʦʨʭ ʫʨʩʮʳʥ ʭʫʚʘʘʨʠʣʘʣʪʳʛ 1959-2010 ʦʥʳ ʫʩ ʩʫʜʣʘʣʳʥ ʙʘʡʥʛʳʥ 

ʘʞʠʛʣʘʣʪʳʥ ʤʘʪʝʨʠʘʣʘʘʨ ʜʫʥʜʘʞ, ʙʘʛʘ, ʤʘʰ ʙʘʛʘ, ʠʭ ʫʨʩʘʮʪʘʡ ʞʠʣ ʜʵʭ ʟʘʨʮʫʫʣʜʛʘʘʨ 

ʪʦʦʮʦʞ ʛʘʨʛʘʚ. 

ɹʘʛʘ ʫʨʩʘʮ. ʍʘʨʘʘïɹʘʨʫʫʥʭʘʨʘʘ ʭʘʨʫʫʣ ʜʵʵʨʭ ʭʘʤʛʠʡʥ  ʙʘʛʘ ʫʨʩʘʮ ʥʴ ʫʫʨ  

ʘʤʴʩʛʘʣʳʥ (ʭʫʨ ʪʫʥʘʜʘʩ, ʫʫʨʰʠʣ), ʛʠʜʨʦʣʦʛʠʡʥ (ʛʠʜʨʦʛʨʘʬ, ʛʦʣʳʥ ʩϮʣʞʵʵʥʠʡ  

ʥʷʛʪʰʠʣ, ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡ, ʜʫʥʜʘʞ ϺʥʜϺʨ, ʭʵʚʛʠʡ) ʟʵʨʛʵʵʩ ʙװʨʜʵʥʵ. ʍʘʨʘʘïɹʘʨʫʫʥʭʘʨʘʘ 

ʭʘʨʫʫʣ ʜʵʵʨʭ ʞʠʣʠʡʥ ʜʦʪʦʨʭ  ʫʨʩʮʳʥ ʭʫʚʘʘʨʠʣʘʣʪʘʘʩ װʟʵʭʵʜ ʜʫʣʘʘʥʳ ʫʣʠʨʣʳʥ ʙʘʛʘ 

ʫʨʩʘʮ ʥʴ / ʛʘʯʠʛ װʝ/ ʞʠʣʜʵʵ ʭʦʸʨ ʫʜʘʘ  ʘʞʠʛʣʘʛʜʘʥʘ. ʍʘʚʨʳʥ ʰʘʨ ʫʩʥʳ װʝʨ ʘʘʞʤʘʘʨ 

ʪʘʪʘʨʯ ʟʫʥʳ ʭʫʨ ʙʦʨʦʦʥʳ װʝʨ ʵʭʣʵʭ ʭװʨʪʵʣ ʭʫʛʘʮʘʘʥʜ ʟʫʥʳ ʫʨʩʮʳʥ ʵʭʥʠʡ ʛʘʯʠʛ װʝ 

ʘʞʠʛʣʘʛʜʘʥʘ. ʕʥʵ ʥʴ 4 ʜװʛʵʵʨ ʩʘʨʳʥ ʭʦʸʨʜʫʛʘʘʨ ʘʨʘʚ ʭʦʥʦʛʦʦʩ 6 ʜʫʛʘʘʨ ʩʘʨʳʥ 

ʥʵʛʜװʛʵʵʨ 10 ʭʦʥʦʛ ʭװʨʪʵʣ װʨʛʵʣʞʠʣʥʵ. ʅʘʤʨʳʥ ʛʘʯʠʛ װʝ ʥʴ 10 ʜʫʛʘʘʨ ʩʘʨʳʥ ʵʭʥʠʡ 10 

ʭʦʥʦʛʦʦʩ 11 ʜװʛʵʵʨ ʩʘʨʳʥ ʵʭ ʭװʨʪʵʣ װʨʛʵʣʞʠʣʥʵ. ʍʘʨʘʘ ʛʦʣʳʥ ɹʘʨʫʫʥʭʘʨʘʘ ʭʘʨʫʫʣʳʥ 

ʜʫʣʘʘʥʳ ʫʣʠʨʣʳʥ ʙʘʛʘ ʫʨʩʮʳʥ װʟװװʣʵʣʪʠʡʛ ʫʩ ʩʫʜʣʘʣʳʥ ʙʘʡʥʛʳʥ ʘʞʠʛʣʘʣʪʳʥ 1959-

2003 ʦʥʳ ʤʵʜʵʵʛʵʵʨ ʪʦʜʦʨʭʦʡʣʦʚ. 

ʀʭ ʫʨʩʘʮ. ʍʘʨʘʘ ʛʦʣʳʥ ɹʘʨʫʫʥʭʘʨʘʘ ʭʘʨʫʫʣ ʜʵʵʨ ʞʠʣʜʵʵ ʭʘʚʨʳʥ ʰʘʨ ʫʩʥʳ 

ʙʦʣʦʥ ʭʫʨ ʙʦʨʦʦʥʳ װʝʨ ʘʞʠʛʣʘʛʜʘʥʘ. ʍʘʚʨʳʥ ʰʘʨ ʫʩʥʳ װʝʨ ʍʘʨʘʘïɹʘʨʫʫʥʭʘʨʘʘ  ʭʘʨʫʫʣ 

ʜʵʵʨ 3 ʜʫʛʘʘʨ ʩʘʨʳʥ ʩװװʣʵʵʩ ʵʭʣʵʥ ʘʞʠʛʣʘʛʜʘʭ ʙᴇʛᴇᴇʜ 25-30 ʭʦʥʦʛ װʨʛʵʣʞʠʣʥʵ. ʍʘʚʨʳʥ 

ʰʘʨ ʫʩʥʳ װʝʨʠʡʥ ʭʵʤʞʵʵ ʥʴ ʞʠʣʠʡʥ ʥʠʡʪ ʫʨʩʮʳʥ 6 ï 8% -ʠʡʛ ʵʟʵʣʜʵʛ. ɿʫʥʳ ʭʫʨ 
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ʙʦʨʦʦʥʳ װʝʨʠʡʥ ʠʭ ʫʨʩʘʮ ʥʴ 6 ʜʫʛʘʘʨ ʩʘʨʳʥ ʥʵʛʜװʛʵʵʨ 10 ʭʦʥʦʛʦʦʩ ʵʭʣʵʥ 9 ʜװʛʵʵʨ 

ʩʘʨʳʥ ʭʦʸʨʜʫʛʘʘʨ 10 ʭʦʥʦʛ ʭװʨʪʵʣ װʨʛʵʣʞʣʵʥ ʘʘʞʤʘʘʨ ʙʫʫʨʩʘʘʨ ʥʘʤʨʳʥ ʛʘʯʠʛ װʝʪʵʡ 

ʟʦʣʛʦʥʦ.  ʍʘʨʘʘïɹʘʨʫʫʥʭʘʨʘʘ ʭʘʨʫʫʣ ʜʵʵʨʭ ʷʥʟ ʙװʨʠʡʥ ʭʘʥʛʘʤʰʠʣ ʙװʭʠʡ ʠʭ ʫʨʩʮʳʛ 

ʪʦʜʦʨʭʦʡʣʦʭʜʦʦ 1952-2003 ʦʥʳ ʘʞʠʛʣʘʣʪʳʥ ʤʘʪʝʨʠʘʣʘʘʨ ʪʦʦʮʦʞ ʭʘʥʛʘʤʰʣʳʥ ʤʫʨʫʡ 

ʙʘʡʛʫʫʣʘʥ ʪʦʦʮʦʚ. 

ʄϺʩʥʠʡ ʛʦʨʠʤ. ɻʦʣ ʤᴇʨʥʠʡ ʤᴇʩʥʠʡ ʛʦʨʠʤʜ ʦʨʦʥ ʥʫʪʛʠʡʥ ʫʫʨ ʘʤʴʩʛʘʣ, 

ʛʫʣʜʨʘʣʳʥ ʙʘʡʜʘʣ ʛʦʣʣʦʥ ʥᴇʣᴇᴇʣʥᴇ. ʍʘʨʘʘ-ɹʘʨʫʫʥʭʘʨʘʘ ʭʘʨʫʫʣ ʜʵʵʨ 11-ʨ ʩʘʨʳʥ ʭʦʸʨ, 

ʛʫʨʘʚʜʫʛʘʘʨ 10 ʭʦʥʦʛʪ ʤᴇʩᴇʥ ʟʘʭ, ʟʘʡʨ, ʟʘʡʨʤʘʛ ʵʭʵʣʞ ʘʞʠʛʣʘʛʜʘʥʘ. 

 

ɽʨϺϺ ʛʦʣ: ɹʘʛʘ ʍʵʥʪʠʡʥ ʥʫʨʫʫʥʳ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʫʫʣʘʨʭʘʛ ʭʵʩʵʛ ʙʦʣʦʭ ɸʩʨʘʣʪ 

ʭʘʡʨʭʘʥ ʩʘʨʴʜʘʛ (2800 ʤʝʪʨ) ʙʦʣʦʥ ɻʵʣʵʥ ʫʫʣʳʥ (2551 ʤʝʪʨ) ʘʨ ʭʘʞʫʫʛʘʘʩ ʏʫʣʫʫʪ, 

ʖʩʪʠʡ ʛʦʣʫʫʜ ʵʭ ʘʚʯ ʩʘʣʙʘʨ ʫʫʣʩʳʥ ʭʦʦʨʦʥʜʫʫʨ ʭʦʡʜ ʟװʛ ʨװװ ʪʘʭʠʨʘʣʜʘʥ ʫʨʩʘʭʜʘʘ 

ʦʣʦʥ ʪʦʤ ʞʠʞʠʛ ʛʦʣʪʦʡ ʥʠʡʣʵʥ ɽʨᴇᴇ ʛʦʣʳʛ װװʩʛʵʜʵʛ.  

ɽʨᴇᴇ ʥʴ ʆʨʭʦʥ ʛʦʣʳʥ ʩװװʣʯʠʡʥ ʮʫʪʛʘʣ ʙʦʣʞ ʪװװʥʠʡ ʙʘʨʫʫʥ ʛʘʨʘʘʩ ʮʫʪʛʘʭ 

ʙᴇʛᴇᴇʜ ʥʠʡʪ ʛʦʣʳʥ ʫʨʪ ʥʴ 323 ʢʤ, ʫʩ ʮʫʛʣʫʫʣʘʭ ʪʘʣʙʘʡʥ ʭʵʤʞʵʵ 11860 ʭʘʚʪʛʘʡ 

ʜᴇʨʚᴇʣʞʠʥ ʢʠʣʦʤʝʪʨ ʶʤ. ʊʫʩ ʛʦʣʳʥ ʵʭ ʭʵʩʵʛ ʥʴ ʍʵʥʪʠʡʥ ʫʫʣʘʨʭʘʛ ʤʫʞʠʡʥ ʭʘʤʛʠʡʥ 

ᴇʥʜᴇʨʣᴇʛ ʭʵʩʵʛʪ ʙʘʡʜʘʛ ʙʘ ʪʵʜʛʵʵʨ ʫʫʣʩʳʥ ʘʨ ʭʘʞʫʫ ʥʴ ᴇʚᴇʨ ʭʘʞʫʫʛʘʘʩʘʘ ʭʘʨʴʮʘʥʛʫʡ 

ʪʵʛʰʠʚʪʵʨ ʙʘʡʥʘ. ʀʡʤ ʫʯʨʘʘʩ ʛʦʣʳʥ ʵʭ ʙʦʣʦʭ ʏʫʣʫʫʪ, ʖʩʪʠʡ ʛʦʣʫʫʜʳʥ ʫʨʩʛʘʣ ʭʫʨʜ, 

ʫʥʘʣʪ ʠʭʪʵʡ. ɽʨᴇᴇ ʛʦʣʳʥ ʵʭ ʭʵʩʛʠʡʥ ʖʩʪʠʡ, ʏʫʣʫʫʪ, ʀʪʵʤ, ʍʦʥʛʠʡʥ ʛʦʣʫʫʜʳʥ ʭᴇʥʜʠʡ 

ʙʦʣʦʥ ʛʫʣʜʨʘʣʳʥ ʪʘʭʠʨʣʘʣʪ ʙʘʛʘʪʘʡ ʙʘʡʜʘʛ ʙʘ ʟʘʨʠʤ ʛʘʟʘʨʪʘʘ ʛʦʣʳʥ ʭᴇʥʜʠʡ ʤʘʰ 

ʥʘʨʠʡʩʘʞ ʵʛʮ ʭʘʚʮʘʣ ʤᴇʨʛᴇʮᴇʛʪʵʡ ʙʘʡʜʘʛ.  ʄᴇʥ ʛʦʣʳʥ ʭᴇʥʜʠʡ ʥʘʨʠʡʥ ʫʯʨʘʘʩ ʛʦʣ 

ʩʘʣʘʘʣʘʭ ʙʦʣʦʥ ʪʘʪʘʤ װװʩʛʵʭ װʟʵʛʜʵʣ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ ʙʘʡʥʘ. ʖʩʪʠʡ, ʏʫʣʫʫʪ, ʀʪʵʤʠʡʥ 

ʛʦʣʫʫʜ ʥʠʡʣʩʥʵʵʨ ʍʦʥʛʠʡʥ ʛʦʣʳʛ װװʩʛʵʥʵ, ʍʦʥʛʠʡʥ ʛʦʣ ʥʴ ʐʘʨʣʘʥ ʛʦʣʪʦʡ ʥʠʡʣʞ ɽʨᴇᴇ 

ʛʦʣ ʛʵʞ ʥʵʨʣʵʛʜʜʵʛ. ʕʥʵ ʭʵʩʛʵʵʩ ʮʘʘʰ ɽʨᴇᴇ ʛʦʣ ʉʦʥʛʠʣ ʫʫʣʳʛ ʙʘʨʘʛ ʙװʪʵʥ ʪʦʡʨʦʥ 

ʭʘʚʮʘʣ ʜʫʥʜʫʫʨ ʫʨʩʘʥʘ. 

 
35 ʜʫʛʘʘʨ ʟʫʨʘʛ. ɽʨϺϺ ʛʦʣʳʥ ʭϺʥʜʠʡʥ ʜʫʥʜ ʭʵʩʛʠʡʥ ʙʘʡʜʘʣ 

ɽʨϺϺ ʛʦʣʳʥ ʫʩʥʳ ʥϺϺʮ, ʛʦʨʠʤ. ɽʨᴇᴇ ʛʦʣ ʥʴ ʭaʚʨʳʥ ʰaʨ ʫʩʥʳ ʙoʣoʥ ʟʫʥʳ xʫʨ 

ʙoʨooʥʳ װeʨʠʡʥ ʛoʨʠʤʪʦʡ ʙa xaʤʛʠʡʥ ʠx ᴇʥʛᴇʨᴇʣʪ ʥʴ xʫʨ ʙoʨooʥʳ װʝʨʠʡʥ װeʜ 1290 

ʰʦʦ ʤ/ʩ ʭװʨʯ ʙʘʡʞʵʵ. ʍʘʨʠʥ ʮaʩ ʠxʪʵʡ ᴇʚʣʠʡʥ ʜʘʨʘʘʭ xaʚʨʳʥ ʰaʨ ʫʩʥʳ װeʨ ʟʫʥʳ xʫʨ 

ʙoʨooʥʳ װeʨʠʡʛ ʜaʚax ʤʘʛʘʜʣʘʣ ʙʠʡ. ɽʨᴇᴇ ʛʦʣ  1968, 1973, 1985, 1993 ʦʥʫʫʜʘʜ ʠʭʵʵʭʵʥ 

 ʥʠʡװʭ ʪʵʞʵʵʣʠʡʥ 30-35%, ʮʘʩʥʳ ʪʵʞʵʵʣ 15-20%, ʛװʝʨʣʵʞ  ʙʘʡʞʵʵ. ʍʫʨ ʙʦʨʦʦʥʳ ʫʩ ʙװ

ʫʩʥʳ ʪʵʞʵʵʣ 40-45%-ʠʡʛ ʵʟʵʣʥʵ (14-ʨ ʭװʩʥʵʛʪ) . 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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14 ʜϮʛʵʵʨ ʭϮʩʥʵʛʪ 

ɽʨϺϺ-ɽʨϺϺ ʭʘʨʫʫʣ ʜʵʵʨʭ ʞʠʣʠʡʥ ʫʨʩʮʳʥ ʙϮʨʵʣʜʵʭϮϮʥ, % 

 ̄ ɻʦʣ-ʤᴇʨᴇʥ ʭʘʨʫʫʣ  
ɾʠʣʠʡʥ ʫʨʩʮʳʥ ʙװʨʵʣʜʵʭװװʥ, ʭʫʚʠʘʨ 

ʋʣ ʭᴇʨʩʥʠʡ ʍʘʡʣʩʘʥ ʮʘʩ ʍʫʨ ʙʦʨʦʦʥʳ 

1 ɽʨᴇᴇ ʛʦʣ-ɽʨᴇᴇ ʩʫʤ 34 20 46 

 

Eʨᴇᴇ ʛoʣʳʥ ʦʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʫʨʩaʮ Eʨᴇᴇ ʩʫʤʳʥ oʨʯʠʤ 55.3 ʰʦʦ ʤ/ʩ ʙaʡʩʥaa 

ɼʫʣaaʥxaaʥ ʩʫʤʳʥ oʨʯʠʤ 43.4 ʰʦʦ ʤ/ʩ xװʨʪʵʣ ʙaʛaʩʥa. ʍʫʨ ʙʦʨʦʦʥʳ ʪʦʭʠʦʣʜʦʣ, ʪʦʦ 

ʭʵʤʞʵʵʥʵʵʩ ʛʦʣʣʦʥ ʭʘʤʘʘʨʯ ʞʠʣʜʵʵ 3-5 ʭʫʨ ʙʦʨʦʦʥʳ װʝʨ ʪʦʭʠʦʥʦ. ɽʨᴇᴇ ʛʦʣʳʥ ʫʨʩʘʮ 

ʛʦʨʠʤ ʭʫʨ ʙʦʨʦʦʥʳ ʭʵʤʞʵʵ ʵʨʯʠʤʞʣʵʵʨ ʪʦʜʦʨʭʦʡʣʦʛʜʜʦʛ ʙʦʣʦʭʳʛ ʜʦʦʨʭ ʟʫʨʛʘʘʩ ʠʣʪ 

ʭʘʨʘʛʜʘʥʘ. ʍʫʨ ʙʦʨʦʦʥʳ װʝʨʠʡʥ ᴇʛʩᴇʭ ʭʫʛʘʮʘʘ ʜʫʥʜʞʘʘʨ 2-6 ʭʦʥʦʛ, ʙʫʫʨʘʭ װʝ ʥʴ 4-16 

ʭʦʥʦʛ ʙʘʡʥʘ.  

ʋʩʥʳ ʛʦʨʠʤʳʥ ʭʫʚʴʜ ʭʘʚʨʳʥ ʰʘʨ ʫʩʥʳ װʝʨ, ʭʫʨ ʙʦʨʦʦʥʳ װʝʨ, ʛʘʯʠʛ װʝ ʛʵʩʵʥ ʫʨʩʮʳʥ 

ʛʫʨʚʘʥ װʝ ʪʦʜ ʠʣʵʨʥʵ. ʍʘʚʨʳʥ ʰʘʨ ʫʩʥʳ װʝʨ 4-ʨ ʩʘʨʳʥ ʵʭʥʠʡ ʘʨʘʚ ʭʦʥʦʛʪ ʘʞʠʛʣʘʛʜʘʭ 

ʙᴇʛᴇᴇʜ ʭʘʤʛʠʡʥ ʠʭ ʭʵʤʞʵʵ ʥʴ 5-ʨ ʩʘʨʳʥ 2 ʜʫʛʘʘʨ 10 ʭʦʥʦʛʪ ʪʦʭʠʦʣʜʦʥʦ. ʐʘʨ ʫʩʥʳ װʝʨ 

30-50 ʭʦʥʦʛ װʨʛʵʣʞʣʵʭ ʙʘ 6 ʜʫʛʘʘʨ ʩʘʨʳʥ ʵʭʥʠʡ ʘʨʘʚ ʭʦʥʦʛʪ ʜʫʫʩʥʘ. ɿʫʥʳ ʭʫʨ ʙʦʨʦʦʥʳ 

 ʨʛʵʣʞʣʵʭ ʙʘ ʭʘʤʛʠʡʥ ʠʭװ ʨʪʵʣװʣʯ ʭװװʣʯʵʵʩ ʵʭʵʣʞ 9-ʨ ʩʘʨʳʥ ʩװװʝʨ 6 ʜʫʛʘʘʨ ʩʘʨʳʥ ʩװ

ʫʨʩʘʮ 7-ʨ ʩʘʨʳʥ 15, 20-ʦʦʩ 8-ʨ ʩʘʨʳʥ ʘʨʘʚʜ ʭװʨʪʵʣ װʨʛʵʣʞʠʣʥʵ. ʍʘʤʛʠʡʥ ʠʭ װʝʨ 1973 

ʦʥʜ ʙʦʣʞ 1290 ʤ
3
/ʩ ʭװʨʯ ʙʘʡʞʵʵ. ɽʨᴇᴇ ʛʦʣʳʥ ʫʨʩʮʳʥ ʦʣʦʥ ʞʠʣʠʡʥ ʭʫʚʴʩʘʣ 

ᴇᴇʨʯʣᴇʣʪᴇᴇʩ װʟʵʭʵʜ 1960-ʠʘʜ ʦʥʳ ʜʫʥʜ, 1970-ʘʘʜ ʦʥʳ ʵʭʵʥ, 80-ʠʘʜ ʦʥʳ ʜʫʥʜ, 90-ᴇᴇʜ 

ʦʥʳ ʵʭʵʥ װʝʜ ʫʩ ʵʣʙʵʛʪʵʡ ʫʩʣʘʛ ʞʠʣװװʜ ʭʘʨʠʥ 60 ʦʥʳ ʜʫʥʜ, 70 ʦʥʳ ʩװװʣʵʵʩ 80-ʘʘʜ ʦʥʳ 

ʵʭʵʥ ʙʦʣʦʥ 90-ᴇᴇʜ ʦʥʳ ʜʫʥʜ װʝʵʩ ʪʘʪʨʫʫ ʙʘʡʥʘ. ɽʨᴇᴇ ʛʦʣ ʤᴇʥ ʙʫʩʘʜ ʛʦʣʳʥ ʥʵʛʵʥ ʘʜʠʣ 

ʞʠʣʠʡʥ ʫʨʩʮʳʥ ʛʠʜʨʦʛʨʘʬʳʥ ʷʚʮʘʘʩ װʟʵʭʵʜ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪ ʙʦʣʦʥ ʭװʥʠʡ װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʛװʡ װʝʜ ʞʠʣʠʡʥ ʫʨʩʮʳʥ ʛʠʜʨʦʛʨʘʬ ʥʴ ʞʠʥʭʵʥʵ ʩʦʥʛʦʜʦʛ ʭʵʚ 

ʰʠʥʞʪʵʡ ʙʘʡʩʘʥ ʙʦʣ ʩװװʣʠʡʥ ʞʠʣװװʜʠʡʥ ʛʠʜʨʦʛʨʘʬ ʭʵʣʙʵʨ ʜװʨʩ ʙʦʣʦʥ ʪʦʦ, ʯʘʥʘʨʳʥ 

ʭʫʚʴʜ ᴇᴇʨʯʣᴇʣʪᴇʜ ʦʨʩʦʥ ʙʘʡʥʘ. ɽʨᴇᴇ ʛʦʣʳʥ ʩʦʥʛʦʩʦʥ ʭᴇʥʜʣװװʨװװʜʠʡʥ ʫʩʥʳ ʥᴇᴇʮ 

ʛʦʨʠʤʳʥ װʟװװʣʵʣʪװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭʜʦʦ ɽʨᴇᴇ-ɽʨᴇᴇ ʭʘʨʫʫʣʳʥ 1960-2010 ʤʵʜʵʵʥ ʜʵʵʨ 

 .ʥʜʵʩʣʵʥ ʪʦʦʮʦʦ ʭʠʡʣʵʵװ

15 ʜʫʛʘʘʨ ʭϮʩʥʵʛʪ 

ɽʨϺϺ-ɽʨϺϺ ʭʘʨʫʫʣ ʜʵʵʨʭ ɽʨϺϺ ʛʦʣʳʥ ʫʩʥʳ ʥϺϺʮʠʡʥ ʛʦʨʠʤ 

ʍʘʨʫʫʣ 
 

ʋʩ ʭʫʨʘʘʭ 

ʪʘʣʙʘʡ, 

ʢʤ
2
  

 

ʋʨʩʮʳʥ 

ʥʦʨʤ, 

ʤ
3
/ʩʝʢ 

 

ʆʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ  

ʋʨʩʘʮ, 

ʤ
3
/ʩʝʢ  
 

ʄʦʜʫʣʴ, 

ʣ/ʩʝʢ 

ʢʤ
2
  

ʍʫʚʴʩʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪ 

Cv =0.43 

ɽʨᴇᴇ 8975 53.3 53.2 5.9 Cs=0.82 

ɽʨᴇᴇïɽʨᴇᴇ ʭʘʨʫʫʣ ʜʵʵʨ 1959 ʦʥʦʦʩ ʵʭʣʵʥ ʫʩ ʩʫʜʣʘʣʳʥ ʙʘʡʥʛʳʥ ʘʞʠʛʣʘʣʪ ʭʵʤʞʠʣʪ 

ʭʠʡʩʵʵʨ ʙʘʡʥʘ. 

16 ʜʫʛʘʘʨ ʭϮʩʥʵʛʪ 

ɽʨϺϺ-ɽʨϺϺ ʭʘʨʫʫʣ ʜʵʵʨʭ ʫʩ ʟϮʡʥ ʪʦʚʯ ʪʦʜʦʨʭʦʡʣʦʣʪ 

ɻʦʣ 
 

ʍʘʨʫʫʣʳʥ ʥʵʨ 
 

ʉʦʣʙʠʮʦʣ ʋʩ ʭʫʨʘʘʭ 

ʪʘʣʙʘʡ, ʢʤ
2 

ɹʘʡʛʫʫʣʩʘʥ 

ʦʥ  ᴆʨʛᴇʨᴇʛ  ʋʨʪʨʘʛ 

ɽʨᴇᴇ ɽʨᴇᴇ 49°43'30" 106°39'3" 8975 1959 

ʋʨʩʮʳʥ ʛʦʨʠʤ ʪϮϮʥʠʡ ʭʫʚʴʩʘʣ. ɽʨᴇᴇïɽʨᴇᴇ ʭʘʨʫʫʣʳʥ ʫʨʩʮʳʥ ʛʦʨʠʤʳʥ 

 ʜʠʡʛ 1960-2010 ʦʥʳ ʫʩ ʩʫʜʣʘʣʳʥ ʘʞʠʛʣʘʣʪ ʭʵʤʞʠʣʪ ʭʠʡʩʵʥ ʤʵʜʵʵʛ ʘʰʠʛʣʘʥװװʣʵʣʪװװʟװ

ʪʦʦʮʦʚ. 
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17 ʜʫʛʘʘʨ ʭϮʩʥʵʛʪ 

ɽʨϺϺ ʛʦʣʳʥ ɽʨϺϺ ʭʘʨʫʫʣ ʜʵʵʨʭ ʫʨʩʮʳʥ ʛʦʨʠʤʳʥ ϮʟϮϮʣʵʣʪϮϮʜ 

ʍʘʨʫʫʣ  

ʋʨʩʮʳ

ʥ 

ʥʦʨʤ, 

ʤ
3
/ʩ  

ʆʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ  

ʗʥʟ ʙװʨʠʡʥ ʭʘʥʛʘʤʰʠʣ 

ʙװʭʠʡ ʫʨʩʘʮ, ʤ
3
/ʩ ʋʨʩʘʮ, 

ʤ
3
/ʩ 

 

ʄʦʜʫʣʴ, 

ʣ/ʩʝʢ ʢʤ
2
  

 

ʍʫʚʴʩʣʳʥ 

ʢʦʵʬʬʠʮʠʝʥ

ʪ 

CV CS 5% 50% 75% 95% 

ɽʨᴇᴇ-

ɽʨᴇᴇ 
53.3 53.2 5.9 0.43 0.82 87.5 53.2 34.2 19.0 

ɹʘʛʘ ʫʨʩʘʮ. ɽʨᴇᴇïɽʨᴇᴇ ʭʘʨʫʫʣ ʜʵʵʨʭ ʭʘʤʛʠʡʥ ʙʘʛʘ ʫʨʩʘʮ ʙװʨʜʵʭ ʭװʯʠʥ ʟװʡʣʩ ʥʴ 

ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʭװʯʠʥ ʟװʡʣʩ (ʭʫʨ ʪʫʥʘʜʘʩ, ʫʫʨʰʠʣ), ʛʠʜʨʦʣʦʛʠʡʥ ʭװʯʠʥ ʟװʡʣʩ, 

ʛʠʜʨʦʛʨʘʬʠʡʥ ʭװʯʠʥ ʟװʡʣʩ (ʛʦʣʳʥ ʩϮʣʞʵʵʥʠʡ ʥʷʛʪʰʠʣ, ʫʩ ʭʫʨʘʘʭ ʪʘʣʙʘʡ, ʜʫʥʜʘʞ 

ϺʥʜϺʨ, ʭʵʚʛʠʡ) ʟʵʨʛʵʵʩ ʙװʨʜʵʥʵ. ɽʨᴇᴇïɽʨᴇᴇ ʭʘʨʫʫʣ ʜʵʵʨʭ ʞʠʣʠʡʥ ʜʦʪʦʨʭ ʫʨʩʮʳʥ 

ʭʫʚʘʘʨʠʣʘʣʪʘʘʩ װʟʵʭʵʜ ʜʫʣʘʘʥʳ ʫʣʠʨʣʳʥ ʙʘʛʘ ʫʨʩʘʮ ʥʴ (ʛʘʯʠʛ Ϯʝ) ʞʠʣʜʵʵ ʭʦʸʨ ʫʜʘʘ 

ʘʞʠʛʣʘʛʜʘʥʘ. ʍʘʚʨʳʥ ʰʘʨ ʫʩʥʳ װʝʨ ʘʘʞʤʘʘʨ ʪʘʪʘʨʯ ʟʫʥʳ ʭʫʨ ʙʦʨʦʦʥʳ װʝʨ ʵʭʣʵʭ 

ʭװʨʪʵʣ ʭʫʛʘʮʘʘʥʜ ʟʫʥʳ ʫʨʩʮʳʥ ʵʭʥʠʡ ʛʘʯʠʛ װʝ ʘʞʠʛʣʘʛʜʘʥʘ. ʕʥʵ ʥʴ 6 ʜʫʛʘʘʨ ʩʘʨʳʥ 

ʥʵʛʜװʛʵʵʨ ʘʨʘʚ ʭʦʥʦʛʦʦʩ 7-ʨ ʩʘʨʳʥ ʥʵʛʜװʛʵʵʨ 10 ʭʦʥʦʛ ʭװʨʪʵʣ װʨʛʵʣʞʠʣʥʵ. ʅʘʤʨʳʥ 

ʛʘʯʠʛ װʝ ʥʴ 10-ʨ ʩʘʨʳʥ ʵʭʥʠʡ 10 ʭʦʥʦʛʦʦʩ 11-ʨ ʩʘʨʳʥ ʵʭ ʭװʨʪʵʣ װʨʛʵʣʞʠʣʥʵ.              

ʀʭ ʫʨʩʘʮ. ɽʨᴇᴇ ʛʦʣʳʥ ɽʨᴇᴇ ʭʘʨʫʫʣ ʜʵʵʨ ʞʠʣʜʵʵ ʭʘʚʨʳʥ ʰʘʨ ʫʩʥʳ ʙʦʣʦʥ ʭʫʨ 

ʙʦʨʦʦʥʳ װʝʨ ʘʞʠʛʣʘʛʜʘʥʘ. ʍʘʚʨʳʥ ʰʘʨ ʫʩʥʳ װʝʨ ɽʨᴇᴇ-ɽʨᴇᴇ  ʭʘʨʫʫʣ ʜʵʵʨ 3-ʨ ʩʘʨʳʥ 

ʩװװʣʵʵʩ ʵʭʣʵʥ ʘʞʠʛʣʘʛʜʘʭ ʙᴇʛᴇᴇʜ 30-40 ʭʦʥʦʛ װʨʛʵʣʞʠʣʥʵ. ʍʘʚʨʳʥ ʰʘʨ ʫʩʥʳ װʝʨʠʡʥ 

ʭʵʤʞʵʵ ʥʴ ʞʠʣʠʡʥ ʥʠʡʪ ʫʨʩʮʳʥ 6-8% -ʠʡʛ ʵʟʵʣʜʵʛ.  

ɿʫʥʳ ʭʫʨ ʙʦʨʦʦʥʳ װʝʨʠʡʥ ʠʭ ʫʨʩʘʮ ʥʴ 6-ʨ ʩʘʨʳʥ ʥʵʛʜװʛʵʵʨ 10 ʭʦʥʦʛʦʦʩ ʵʭʣʵʥ 9-ʨ 

ʩʘʨʳʥ ʭʦʸʨʜʫʛʘʘʨ 10 ʭʦʥʦʛ ʭװʨʪʵʣ װʨʛʵʣʞʣʵʥ ʘʘʞʤʘʘʨ ʙʫʫʨʩʘʘʨ ʥʘʤʨʳʥ ʛʘʯʠʛ װʝʪʵʡ 

ʟʦʣʛʦʥʦ. 

ʄϺʩʥʠʡ ʛʦʨʠʤ. ɻʦʣ ʤᴇʨʥʠʡ ʤᴇʩʥʠʡ ʛʦʨʠʤʜ ʦʨʦʥ ʥʫʪʛʠʡʥ ʫʫʨ ʘʤʴʩʛʘʣ, 

ʛʫʣʜʨʘʣʳʥ ʙʘʡʜʘʣ ʛʦʣʣʦʥ ʥᴇʣᴇᴇʣʥᴇ. ʍʘʨʘʘ-ɹʘʨʫʫʥ ʭʘʨʘʘ ʭʘʨʫʫʣʳʥ ʘʞʠʛʣʘʣʪʘʘʨ 11-ʨ 

ʩʘʨʳʥ ʭʦʸʨ, ʛʫʨʘʚʜʫʛʘʘʨ 10 ʭʦʥʦʛʪ ʤᴇʩᴇʥ ʟʘʭ, ʟʘʡʨ, ʟʘʡʨʤʘʛ ʵʭʵʣʞ ʘʞʠʛʣʘʛʜʘʥʘ. 
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ʍʆɪʈɼʋɻɸɸʈ ɹתʃʕɻ. ʉʕʃʕʅɻʕ ɸʁʄɻʀʁʅ ʋʋʈ ɸʄʔʉɻɸʃʓʅ 

ʊᴆʃᴆɺ ɹɸʁɼɸʃ, ʎɸɸʐɼʓʅ ʍɸʅɼʃɸɻɸ 

 
ɹʠʜʥʠʡ ʩʫʜʘʣʛʘʘ ʷʚʫʫʣʩʘʥ ʘʡʤʛʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨ ʥʴ ʙʦʣ ᴇʚᴇʣ, ʟʫʥʳ ʪʝʤʧʝʨʘʪʫʨʳʥ 

ʭʵʣʙʵʣʟʵʣ ᴇʥʜᴇʨʪʵʡ, ʵʨʩ ʵʭ ʛʘʟʘʨʣʘʛ ʫʫʨ ʘʤʴʩʛʘʣʪʘʡ ʥʫʪʘʛ ʶʤ. ʎʘʛ ʫʫʨʳʥ ᴇʨʪᴇᴇʜʠʡʥ 

ʦʣʦʥ ʞʠʣʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʤʵʜʵʵʛʵʵʨ ʵʥʵ ʙװʩ ʥʫʪʘʛʪ ʂʦʥʨʘʜʳʥ ʵʭ ʛʘʟʘʨʣʘʛ ʙʘʡʜʣʳʥ 

ʠʥʜʝʢʩʠʡʥ ʫʪʛʘ 75-65-ʠʡʥ ʭʦʦʨʦʥʜ, ʊʦʨʥʪʚʝʡʪʳʥ ʭʫʫʨʘʡʰʣʳʥ ʠʥʜʝʢʩ 0,34-0,39-ʠʡʥ 

ʭʦʦʨʦʥʜ ʭʵʣʙʵʣʟʵʥʵ (18-ʨ ʭϮʩʥʵʛʪ).  

18 ʜʫʛʘʘʨ ʭϮʩʥʵʛʪ  

 ʋʫʨ ʘʤʴʩʛʘʣʳʥ ʝʨϺʥʭʠʡ ʰʠʥʞʠʡʛ ʭʘʨʫʫʣʜʘʛ ϮʟϮϮʣʵʣʪϮϮʜ 

ʎʘʛ ʫʫʨʳʥ ᴇʨʪᴇᴇʜ ʂʦʥʨʘʜʳʥ ʵʭ ʛʘʟʘʨʣʘʛ 

ʙʘʡʜʣʳʥ ʠʥʜʝʢʩ 

ʊʦʨʥʪʚʝʡʪʳʥ 

ʭʫʫʨʘʡʰʣʳʥ ʠʥʜʝʢʩ 

ʉװʭʙʘʘʪʘʨ 68 0,36 

ɽʨᴇᴇ 75 0,36 

ɹʘʨʫʫʥʭʘʨʘʘ 72 0,37 

ɼʘʨʭʘʥ 70 0,41 

ʆʨʭʦʥ 65 0,40 

ʆʨʭʦʥʪʫʫʣ, 1993-2010 ʦʥ 66 0,36 

ʎʘʛʘʘʥʥʫʫʨ, 1993-2010 ʦʥ 67 0,36 
 

ʍװʩʥʵʛʪʵʵʩ װʟʚʵʣ ʪʫʩ ʘʡʤʛʠʡʥ ʥʫʪʘʛ ʮᴇʣʞʠʣʪᴇʜ ᴇʨʪᴇʤʪʛʠʡ ʙװʩ ʥʫʪʘʛ ʙʦʣʦʭ ʥʴ ʭʘʨʘʛʜʘʞ 

ʙʘʡʥʘ. ɻʵʭʜʵʵ ʛʘʟʨʳʥ ʙװʪʵʵʤʞʠʜ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʷʤʘʨ ʥʵʛʵʥ ʵʣʝʤʝʥʪ ʜʘʥʛʘʘʨʘʘ 

ʥᴇʣᴇᴇʣʥᴇ ʛʵʞ ʙʘʡʭʛװʡ, ʪʦʜʦʨʭʦʡ ʮʘʛ ʘʛʘʘʨʳʥ ʙʘʡʜʘʣ ʭʵʣʙʵʨʵʵʨ ʥᴇʣᴇᴇʣᴇʭ ʙʦʣʦʭʦʦʨ ʛʘʥ-

ʭʫʫʨʘʡʰʣʳʥ װʟװװʣʵʣʪʠʡʛ ʷʣʛʘʥ ʘʚʯ װʟʩʵʥ ʙʦʣʥʦ.   

ɹʠʜʥʠʡ ʫʨʴʜ ᴇʤʥᴇʭ ʦʣʦʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʄʦʥʛʦʣʳʥ ʮᴇʣʞʠʣʪ ʙװʩ ʥʫʪʛʠʡʥ 

ʰʠʥʞʪʵʡ, ʊᴇʚ ɸʟʠʡʥ ʮᴇʣᴇᴇʩ ʍʘʥʛʘʡʥ ʙװʩʪ ʰʠʣʞʠʭ ʟʘʘʛ ʥʫʪʘʛʪ ʙʘʡʛʘʣʠʡʥ ʙʦʣʦʥ ʭװʥʠʡ 

ʭװʯʠʥ ʟװʡʣʠʡʥ ʭʘʤ װʡʣʯʣʵʣ ʜʦʨ ʷʚʘʛʜʘʞ ʙʘʡʛʘʘ, ʫʨʛʘʤʘʣ ʙװʨʭʵʚʯ ʭʵʪ ʷʜʫʫʨʩʘʥ ʥʫʪʘʛʪ 

ʮᴇʣʞʠʣʪ ᴇᴇʨᴇᴇ ᴇʨʥᴇʭ ʧʨʦʮʝʩʩ ʙʫʶʫ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʮᴇʣʞʠʣʪ ʙʦʣʞ ʙʘʡʥʘ ʛʵʞ װʟʩʵʥ 

ʙʘʡʜʘʛ
1
.  

 

2.1. ɼʫʣʘʘʥ ʭװʡʪʥʠʡ ʥᴇʣᴇᴇ 
ɸʡʤʛʠʡʥ ʮʘʛ ʫʫʨʳʥ ʭʘʨʫʫʣ, ᴇʨʪᴇᴇʜʠʡʥ ʩʘʨ, ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ 

1961-1990 ʦʥʳ ʙʦʣʦʥ 1981-2010 ʙʘ 1991-2019 ʦʥʳ ʫʪʛʳʛ װʟװװʣʵʚ (19-ʨ ʭϮʩʥʵʛʪ ʘ,ʙ,ʚ). 

ʎʘʛ ʫʫʨʳʥ ʭʵʤʞʠʛʜʵʭװװʥʠʡ 1961-1990 ʦʥʳ ʜʫʥʜʞʠʡʛ ɼʵʣʭʠʡʥ ʮʘʛ ʫʫʨʳʥ 

ʙʘʡʛʫʫʣʣʘʛʳʥ ʟᴇʚʣᴇʤʞ ʸʩʦʦʨ ʦʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʭʵʚʠʡʥ ʭʵʤʞʵʵ ʙʫʶʫ ʥʦʨʤ ʛʵʞ ʦʣʦʥ 

ʫʣʩʳʥ ʭʵʤʞʵʵʥʜ ʤᴇʨʜᴇʞ ʙʘʡʩʥʘʘ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʵʨʯʠʤʪʵʡ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʫʣʤʘʘʩ ʦʜʦʦ 

1981-2010 ʦʥʳ 30 ʞʠʣʠʡʥ ʜʫʥʜʞʠʡʛ ʥʦʨʤ ʭʵʤʵʵʥ ʤᴇʨʜᴇʞ ʙʘʡʥʘ.   

19 ʜϮʛʵʵʨ ʭϮʩʥʵʛʪ  

ʉʘʨ, ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʥʦʨʤ, ʘ/ 

 
I II  III  IV V VI VII  VIII  IX X XI XII  ɾʠʣ  

ɸʣʪʘʥʙʫʣʘʛ -24.9 -20.8 -10.2 2.3 10 15.5 17.9 15.5 10.5 2.7 -11.9 -20.5 -1.2 

ɹʘʨʫʫʥʙװʨʵʥ -22.4 -18.9 -8.8 2.3 10.7 16.2 18.7 16.5 10.5 3.5 -8.5 -18.1 0.1 

ɹʘʨʫʫʥʭʘʨʘʘ -25.6 -22.9 -9.4 2.6 10.4 16.8 18.8 16.6 9.2 0.3 -12.1 -22.3 -1.5 

ɹʘʷʥʙʘʨʘʘʪ -25.7 -21.3 -9.3 2.8 10.9 16.7 18.7 15.9 9.1 1.4 -11.2 -21.5 -1.1 

ɽʨᴇᴇ -27.2 -23.3 -9.8 1.8 10 16 18.2 15.8 8.4 -1.1 -13.2 -23.5 -2.3 

ɿװװʥʙװʨʵʥ -25.6 -22.3 -9.4 3.2 10.9 17 17.6 16.2 9.4 2 -10.2 -22 -1.1 

ɿʵʣʪʵʨ -26 -21.5 -10.9 1.5 9.5 14.4 16.5 13.9 8.1 1.7 -10.5 -21.9 -2.1 

                                                           
1
 ʃ. ʅʘʮʘʛʜʦʨʞ ʎᴇʣʞʠʣʪ ʙʘ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʭʫʚʴʩʘʣ ï ñɹʵʤʙʠ ʩʘò ʭʵʚʣʵʣʠʡʥ ʛʘʟʘʨ, ʋɹ., 2009, 223 ʥװװʨ.  
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ʅʦʤʛʦʥ -20.6 -17.3 -6.6 2.5 11.1 16.6 18.1 17 9.7 1.8 -8.3 -16.4 0.6 

ʆʨʭʦʥ -24.9 -21.4 -8.6 2.8 10.7 16.6 18.5 16.2 9.1 0.3 -11.2 -20.9 -1.1 

ʆʨʭʦʥʪʫʫʣ -23.2 -19.5 -7.3 3 10.9 16.8 18.5 16.5 9.9 1.8 -10.2 -19.8 -0.2 

ʉװʭʙʘʘʪʘʨ -23.8 -19.2 -7.6 3.1 11 17 19 16.8 9.9 1.1 -10.5 -19.2 -0.2 

ʍװʜʵʨ -25.2 -21.7 -9.8 1.5 9.7 15.3 17.5 14.9 8.2 -0.6 -12.4 -22.6 -2.1 

ʍʦʥʛʦʨ -25.4 -22.1 -9.2 2.3 10.8 16.7 18.7 16.3 9.5 0.2 -11.2 -21.8 -1.3 

ʎʘʛʘʘʥʪʦʣʛʦʡ -23.6 -20.3 -7.7 3 11.7 16 19.4 16.6 10.9 2.2 -9.4 -19.4 -0.05 

ʎʘʛʘʘʥʥʫʫʨ -22.4 -19 -7.4 2.7 10.4 16.6 18.1 15.8 9.5 1.3 -10.5 -19.4 -0.4 

ʐʘʨʳʥ ʛʦʣ -24.9 -21.2 -8.5 2.8 11.2 17.3 18.8 16.7 10 0.5 -11.9 -21.2 -0.9 

ʐʘʘʤʘʨ -24.5 -20.6 -8.8 2.9 10.6 16.9 18.4 16 9.4 0.3 -10.8 -21.1 -0.9 

ɼʘʨʭʘʥ -24.1 -20.6 -7.7 2.5 11.2 16.2 18.4 16.5 9.2 1.9 -11.1 -19.6 -0.6 

ɿװװʥʭʘʨʘʘ -24.2 -20.4 -8.4 2 9.8 16.2 19.1 15.7 9.2 0.6 -11 -21.7 -1.1 

 

ʙ/ 

 

I II  III  IV V VI VII  VIII  IX X XI XII  ɾʠʣ  

ʉװʭʙʘʘʪʘʨ -22.6 -17.3 -6.3 4 11.8 17.6 20.1 17.6 10.5 2 -9.6 -18.9 0.7 

ɹʘʨʫʫʥʭʘʨʘʘ -24.5 -19.5 -7.5 3.7 11.7 17.3 19.8 17.4 10.5 1.5 -10.9 -20.3 -0.1 

ɽʨᴇᴇ -27.2 -21.9 -9 2.8 10.7 16.7 19.3 16.8 9.4 0.3 -12.4 -22.9 -1.5 

ʆʨʭʦʥʪʫʫʣ -24.1 -18.7 -7.1 4 11.3 17.2 19.8 17.2 9.8 1 -10.8 -20.2 0 

ʆʨʭʦʥ -25 -19.7 -7.7 3.8 11.6 17.3 19.7 17.1 10.1 1.3 -11 -20.7 -0.3 

ʎʘʛʘʘʥʥʫʫʨ -21.4 -17 -6.5 4 11.6 17.5 19.8 17.2 10.2 1.8 -9.5 -18.1 0.8 

ɹʘʨʫʫʥʙװʨʵʥ -20.3 -16.2 -7 3.7 11.6 17.6 19.8 17.3 9.9 1.7 -9.5 -17 1 

ɹʫʛʘʥʪ -23.9 -18.9 -8.7 2.3 9.6 15.3 17.9 15.1 8.1 -0.3 -12.1 -20.8 -1.4 

ʍװʜʵʨ -26.9 -22 -10.1 2.2 10 16.3 18.7 15.6 7.7 -1.2 -13.4 -23.2 -2.2 

ɿװװʥʙװʨʵʥ -26.6 -21.8 -9 3.6 11.8 18.2 20.5 17.7 9.6 0.2 -12.5 -22.7 -0.9 

ɿʵʣʪʵʨ -26.7 -21.6 -9.8 2.2 10.2 16.1 18.3 15.8 8.1 -0.8 -13.1 -23.1 -2 

 

ʚ/ 

  I II  III  IV V VI VII  VIII  IX X XI XII  ɾʠʣ  

ʉװʭʙʘʘʪʘʨ -22.7 -17.2 -5.6 4.8 11.9 18.3 20.8 18.0 10.8 2.0 -9.7 -19.5 1.0 

ɹʘʨʫʫʥʭʘʨʘʘ -25 -19.2 -6.4 4.4 11.7 18.1 20.6 18.0 10.9 1.4 -10.7 -21.1 0.2 

ɽʨᴇᴇ -27.6 -22.1 -8.4 3.5 11.0 17.5 20.0 17.3 9.7 0.2 -12.4 -23.6 -1.2 

ʆʨʭʦʥʪʫʫʣ, 

1993-2019 ʦʥ -24.2 -19.0 -6.4 4.6 11.6 18.0 20.3 17.5 10.4 1.1 -10.7 -20.4 0.2 

ʆʨʭʦʥ -25.4 -19.7 -6.9 4.5 11.7 18.0 20.4 17.6 10.4 1.2 -11.0 -21.4 0.0 

ʎʘʛʘʘʥʥʫʫʨ 

1993-2019 ʦʥ -21 -16.1 -5.6 4.4 11.4 17.6 19.9 17.2 10.3 1.6 -9.5 -17.7 
1 

ʊʘʡʣʙʘʨ: ʘ/ 1961-1990 ʦʥʳ ʜʫʥʜʞʘʘʨ ʘʚʩʘʥ ʥʦʨʤ, ʙ/ 1981-2010 ʦʥʳ ʜʫʥʜʞʘʘʨ ʘʚʩʘʥ ʰʠʥʵ ʥʦʨʤ, ʚ/ 1991-

2019 ʦʥʳ ʜʫʥʜʘʞ 

ʍװʩʥʵʛʪʵʜ ʮʘʛ ʫʫʨʳʥ ʭʘʨʫʫʣʳʥ ʭʦʥʦʛʠʡʥ 3 ʭʫʛʘʮʘʘʛʘʘʨ ʭʠʡʩʵʥ ʭʵʤʞʠʣʪʠʡʥ 

ʤʵʜʵʵʛ ʮʘʛ ʫʫʨʳʥ ᴇʨʪᴇᴇʥʠʡ ʭʦʥʦʛʠʡʥ 8 ʭʫʛʘʮʘʘʥʜ ʭʠʡʩʵʥ ʭʵʤʞʠʣʪʠʡʥ ʤʵʜʵʵʪʵʡ 

ʞʠʰʠʭʠʡʥ ʪʫʣʜ  ʪʫʩʛʘʡ ʭᴇʨʚװװʣʵʭ װʨʞʚʵʨʵʵʨ ʰʠʣʞװװʣʵʛ ʭʠʡʩʵʥ ʜװʥʛ ʦʨʫʫʣʩʘʥ ʙʦʣʥʦ. 

ʕʥʜʵʵʩ װʟʵʭʵʜ ᴇʚʣʠʡʥ ʫʣʠʨʘʣʜ ʭʦʥʭʦʨ ʭʦʪʛʦʨ ʛʘʟʨʘʘ ʘʨʘʡ ʭװʡʪʵʥ, ᴇʥʜᴇʨʣᴇʛ ʛʘʟʨʘʘ 

ʘʛʘʘʨʳʥ ʜʦʦʜ װʝ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʪʦʥʛʦʨʫʫ (ʠʥʚʝʨʩʠ)-ʛʠʡʥ ʥᴇʣᴇᴇʛᴇᴇʨ 

ʜʫʣʘʘʚʪʘʨ, ʭʘʨʠʥ ʟʫʥ װװʥʠʡ ʵʩʨʵʛ ʥʘʤ ʛʘʟʨʘʘ ʭʘʣʫʫʥ, ᴇʥʜᴇʨʣᴇʛ ʛʘʟʨʘʘ ʩʵʨװװʚʪʵʨ (100 ʤ 

ϺʥʜϺʨʩϺʭ ʪʫʪʘʤ 0.5
0
ʉ-ʘʘʨ ʜʫʣʘʘʨʘʭ) ʙʘʡʥʘ (19-ʨ ʭװʩʥʵʛʪ). ɸʵʨʦʣʦʛʠʡʥ ʭʵʤʞʠʣʪʵʵʩ 

 ʟʚʵʣ ᴇʚʣʠʡʥ ʫʣʠʨʘʣʜ ʭʦʥʭʦʨ ʭʦʪʛʦʨ ʛʘʟʨʘʘ 600-900 ʤ ʦʨʯʠʤ, ʫʫʣʘʨʭʘʛ ʛʘʟʨʘʘ 300-400װ

ʤ ʟʫʟʘʘʥ ʪʦʥʛʦʨʫʫ װʝ (ϺʥʜʨϺϺʩ ʜʫʣʘʘʨʜʘʛ) ʙʘʨʘʛ ᴇʜᴇʨ ʙװʨ ʪʦʛʪʦʥʦ. ʕʥʵ ʙʘʡʜʣʳʛ 

ʭʘʨʫʫʣʘʭ ʟʦʨʠʣʛʦʦʨ 26-ʨ ʟʫʨʘʛʪ ʞʠʣʠʡʥ ʙʦʣʦʥ ᴇʚᴇʣ, ʟʫʥʳ ʪᴇʚ ʩʘʨʳʥ ʘʛʘʘʨʳʥ ʜʫʥʜʘʞ 

ʪʝʤʧʝʨʘʪʫʨʳʥ 1961-1990 ʦʥʳ ʥʦʨʤʳʥ ʘʡʤʛʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨ ʜʵʵʨʭ ʛʘʟʘʨʟװʡʥ 

ʭʫʚʘʘʨʠʣʘʛʜʣʳʛ װʟװװʣʵʚ. 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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a) 

 

ʙ) 

 

ʚ) 

36 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨ ʜʵʵʨʭ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʘʟʘʨʟϮʡʥ 

ʭʫʚʘʘʨʠʣʘʛʜʘʣ, ʘ/ ɾʠʣʠʡʥ ʜʫʥʜʘʞ, ʙ/ 1 ʜϮʛʵʵʨ ʩʘʨ (ʵʥʵ ʟʫʨʛʠʡʥ Ϯʥʵʤʰʠʣ ʭʘʥʛʘʣʪʛϮʡ), ʚ/ 7 

ʜʫʛʘʘʨ ʩʘʨ 

 

ʎᴇʣʞʠʣʪᴇʜ ʥᴇʣᴇᴇʣᴇʭ ʭװʯʠʥ ʟװʡʣʠʡʥ װװʜʥʵʵʩ ʙʦʣ ʙʠʜʵʥʜ ʪʫʭʘʡʥ ʦʨʦʥ ʥʫʪʛʠʡʥ ʫʫʨ 

ʘʤʴʩʛʘʣʳʥ ʜʫʥʜʘʞ ʥᴇʭʮᴇʣᴇᴇʩ ʠʣװװʪʵʡ ʮʘʛ ʫʫʨʳʥ ʵʣʝʤʝʥʪʠʡʥ ᴇᴇʨʯʣᴇʣʪ ʠʭ ʯʫʭʘʣ 

ʩʫʜʣʘʭʫʫʥ ʙʦʣʞ ʙʘʡʛʘʘ ʶʤ. ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʭʫʚʴʜ 19-ʨ ʭװʩʥʵʛʪʵʵʩ (ʘ, ʙ, ʚ)-װװʜʠʡʛ 

ʞʠʰʠʞ װʟʵʭʵʜ ʩװװʣʠʡʥ ʛʫʯʠʥ ʞʠʣʜ ʠʭʵʥʭ ʛʘʟʘʨʪ ʞʠʣʠʡʥ ʠʭʵʥʭ ʭʫʛʘʮʘʘʥʜ, ʗʣʘʥʛʫʷʘ, 

ʜʫʣʘʘʥ ʫʣʠʨʘʣʜʘʘ ʥʵʣʵʵʜ ʵʨʯʠʤʪʵʡ ʜʫʣʘʘʨʘʣʪ ʷʚʘʛʜʩʘʥ ʙʘʡʭ ʘʞ.  

ɹװʩ ʥʫʪʛʠʡʥ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʦʣʦʥ ʞʠʣʠʡʥ ʷʚʮʳʛ ʮʘʛ ʫʫʨʳʥ ᴇʨʪᴇᴇʜʠʡʥ 

ʤʵʜʵʵʛʵʵʨ ʭʘʥʛʘʣʪʪʘʡ ʠʣʵʨʭʠʡʣʞ ʙʦʣʥʦ. ʋʯʠʨ ʥʴ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʩʘʨʳʥ ʙʦʣʦʥ 

10 ʭʦʥʦʛʠʡʥ ʜʫʥʜʘʞ ʫʪʛʘ ʦʨʦʥ ʟʘʡʥ ᴇʥʜᴇʨ ʢʦʨʨʝʣʷʮʠ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʜʘʛ. ʉװװʣʠʡʥ 80 

ʰʘʭʘʤ ʞʠʣʠʡʥ ʜʦʪʦʨ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʪʝʤʧʝʨʘʪʫʨ ʙװʩ ʥʫʪʛʘʘʨ 3-4
0
ʉ-ʘʘʨ ʜʫʣʘʘʨʩʘʥ, ʵʥʵ 

ʜʫʣʘʘʨʘʣʪ ʞʠʣʠʡʥ ʙװʭ ʫʣʠʨʘʣʜʘʘ ʪʦʜ ʠʣʵʨʩʵʥ ʙʘʡʥʘ. ɾʠʣʠʡʥ ʜʫʥʜʘʞ ʪʝʤʧʝʨʘʪʫʨʳʥ 

ᴇʩᴇʣʪ ʘʣʴ ʯ ʭʫʛʘʮʘʘʥʳ ʟʘʚʩʘʨʪ ʩʪʘʪʠʩʪʠʢ װʥʵʤʰʠʣʪʵʡ ʜʫʣʘʘʨʩʘʥ, ʭʘʨʠʥ ʟʫʥʳ 
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ʪʝʤʧʝʨʘʪʫʨʳʥ ᴇʩᴇʣʪ  ʭʫʛʘʮʘʘʥʳ 2 ʜʫʛʘʘʨ ʭʘʛʘʩʪ ʠʭʵʵʭʵʥ ʵʨʯʠʤʪʵʡ ʥʵʤʵʛʜʵʵʜ ʙʘʡʛʘʘ 

ʶʤ. ʍʘʨʠʥ ᴇʚʣʠʡʥ ʫʣʠʨʘʣʜ ʥʠʡʪʜʵʵ ʜʫʣʘʘʨʘʣʪ װʨʛʵʣʞʠʣʞ ʙʘʡʛʘʘ ʙʦʣʦʚʯ 2000-ʘʘʜ 

ʦʥʦʦʩ ʙʘʛʘ ʟʵʨʵʛ ʭװʡʪʵʨʩʵʥ ʙʘʡʭ ʶʤ. ɾʠʰʵʵ ʙʦʣʛʦʞ, ɹʘʨʫʫʥʭʘʨʘʘ ᴇʨʪᴇᴇʥʠʡ ʞʠʣʠʡʥ 

ʙʦʣʦʥ ʟʫʥ, ᴇʚʣʠʡʥ ʜʫʥʜʘʞ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʦʣʦʥ ʞʠʣʠʡʥ ʷʚʮʳʛ 1961-2018 ʦʥʦʦʨ 

 .ʣʵʚ (4-ʨ ʪʘʭʠʨʤʘʛ)װװʟװ

  

 

4 ʜϮʛʵʵʨ ʟʫʨʘʛ. ɹʘʨʫʫʥʭʘʨʘʘ ϺʨʪϺϺʥʠʡ 

ʞʠʣʠʡʥ ʙʦʣʦʥ ϺʚϺʣ, ʟʫʥʳ ʫʣʠʨʣʳʥ 

ʘʛʘʘʨʳʥ ʜʫʥʜʘʞ ʪʝʤʧʝʨʘʪʫʨʳʥ ʦʣʦʥ 

ʞʠʣʠʡʥ ʷʚʮ 
 

 

ʊʘʡʣʙʘʨ: ϹʚϺʣ ʛʵʜʵʛ ʪʫʭʘʡʥ ʦʥʳ 1, 2 ʜʫʛʘʘʨ ʩʘʨ, 

ϺʤʥϺʭ ʦʥʳ 12 ʜʫʛʘʘʨ ʩʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ 

ʜʫʥʜʞʠʡʛ ʦʡʣʛʦʥʦ 

 

ɿʫʥʳ ʜʫʥʜʘʞ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ ʩװװʣʠʡʥ ʭʵʜʵʥ ʞʠʣʜ ʙʫʫʨʯ ʙʘʡʛʘʘ ʥʴ ʥʘʨʥʳ 

ʠʜʵʚʭʞʠʣ ʠʭʵʩʩʵʥʪʵʡ ʭʦʣʙʦʦʪʦʡ ʄʦʥʛʦʣʳʥ ʮʠʢʣʦʥʳ ʵʨʯʠʤ ʥʵʤʵʛʜʵʞ ʭʫʨ ʙʦʨʦʦ ʘʭʠʫ 

 ʝʵʩװ ʨʛʵʣʞʠʣʞ ʙʘʡʛʘʘʪʘʡ ʭʦʣʙʦʦʪʦʡ ʙʘʡʞ ʙʦʣʥʦ. ʍʘʨʠʥ 2000-ʘʘʜ ʦʥʳװ ʝ ʭʵʜʵʥ ʞʠʣװ

ᴇʚᴇʣ ʭװʡʪʵʨʯ ʮʘʩ ʘʭʠʫ ʦʨʞ ʙʘʡʛʘʘʛ ʭʦʡʜ ʤᴇʩᴇʥ ʜʘʣʘʡʥ ʟʫʥ-ʥʘʤʨʳʥ ʵʨʯʠʤʪʵʡ 

ʭʘʡʣʘʣʪʪʘʡ ʭʦʣʙʦʥ ʪʘʡʣʙʘʨʣʘʭ ʥʴ ʟװʡʪʵʡ. ɼʘʷʥ ʜʵʣʭʠʡʥ ʜʫʣʘʘʨʘʣʪʘʘʩ ʙʦʣʦʦʜ 

ɸʨʢʪʠʢʠʡʥ ʤᴇʩᴇʥ ʙװʨʭװװʣ ʵʨʯʠʤʪʵʡ ʭʘʡʣʞ ʙʘʡʛʘʘʛʘʘʩ ʥʘʤʨʳʥ ʫʣʠʨʘʣʜ ʙᴇʤʙᴇʨʮʛʠʡʥ 

ʭʦʡʜ ʭʘʛʘʩʳʥ ʜʫʥʜ, ʜʵʵʜ ᴇʨʛᴇʨᴇʛʪ ʘʛʘʘʨʳʥ ʯʠʡʛ ʘʛʫʫʣʘʣʪ ʠʭʩʵʞ װװʥʵʵʩ ʙʦʣʦʦʜ 

ɽʚʨʦɸʟʠʡʥ ʵʭ ʛʘʟʘʨʪ ᴇʚᴇʣ (ʗʣʘʥʛʫʷʘ, Ϻʚʣʠʡʥ ʵʭʵʥ Ϯʝʜ) ʦʨʦʭ ʮʘʩʥʳ ʭʵʤʞʵʵ ʠʭ ʙʦʣʞ 

ʙʘʡʛʘʘʛ ʦʣʦʥ ʩʫʜʣʘʘʯʠʜ ʘʥʟʘʘʨʯ ʙʘʡʛʘʘ ʶʤ
2
. ɸʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʷʚʮʘʜ ʛʘʨʯ ʙʫʡ 

ᴇᴇʨʯʣᴇʣʪʠʡʥ ʙʘʩ ʥʵʛ ʦʥʮʣʦʛ ʥʴ ʩװװʣʠʡʥ ʭʦʨʴ ʛʘʨʫʡ ʞʠʣʠʡʥ ʜʦʪʦʨ ʪʝʤʧʝʨʘʪʫʨʳʥ ʞʠʣ 

ʞʠʣʠʡʥ ʭʫʚʴʩʘʤʞ (ʚʘʨʠʘʮ) ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘ ʷʚʜʘʣ ʶʤ. 

ɼʫʣʘʘʨʘʣʪʳʥ ʫʣʤʘʘʩ ʭʦʥʦʛʠʡʥ ʜʫʥʜʘʞ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ ʪʦʜʦʨʭʦʡ ʟʘʘʛʘʘʩ ʜʵʵʰ ʙʘʡʭ 

ʭʫʛʘʮʘʘ ʙʦʣʦʥ ʪʫʭʘʡʥ ʟʘʘʛʘʘʩ ʜʵʵʰ ʥʠʡʣʙʵʨ ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʤʞʵʵ ʙʫʶʫ ʜʫʣʘʘʥʳ ʥᴇᴇʮ 

ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ. ʊʫʭʘʡʣʙʘʣ, ɹʘʨʫʫʥʭʘʨʘʘʜ ʭʦʥʦʛʠʡʥ ʜʫʥʜʘʞ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ 

ʪʝʤʧʝʨʘʪʫʨ ρπ˞ -ʠʡʥ ʟʘʘʛʠʡʛ ʜʘʡʨʯ ʛʘʨʘʭ ʭʫʛʘʮʘʘ 1961 ʦʥʦʦʩ ʭʦʡʰ ʭʘʚʘʨ 7 ʭʦʥʦʛʦʦʨ 

                                                           
2
 Judah L Cohen, Jason C Furtado, Mathew A Barlow, Vladimir A Alexeev and Jessica E Cherry Arctic 

warming, increasing snow cover and widespread boreal winter cooling: ENVIRONMENTAL RESEARCH 

LETTERS; Environ. Res. Lett. 7 (2012) 014007 (8pp); doi:10.1088/1748-9326/7/1/014007 
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ʵʨʪʩʵʞ, ʥʘʤʘʨ 13 ʭʦʥʦʛʦʦʨ ʦʨʦʡʪʩʦʥ ʙᴇʛᴇᴇʜ ʵʥʵ ʭʫʛʘʮʘʘʥʜ ʭʫʨʠʤʪʣʘʭ ʠʜʵʚʭʪʵʡ 

ʜʫʣʘʘʥʳ ʥᴇᴇʮ 10 ʞʠʣ ʪʫʪʘʤʜ ωυ˞ -ʘʘʨ ʥʵʤʵʛʜʵʞ ʙʘʡʭ ʶʤ. ʀʡʤʵʨʭװװ ʭʘʥʜʣʘʛʘ ʘʡʤʛʠʡʥ 

ʥʠʡʪ ʥʫʪʘʛ ʜʘʷʘʨ ʠʣʵʨʥʵ. ʀʡʥʭװװ ʪʫʭʘʡʥ ʦʨʦʥ ʥʫʪʘʛʪ ʜʫʣʘʘʥʳ ʥᴇᴇʮ ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘ ʥʴ 

ʫʨʛʘʤʣʳʥ ʬʦʪʦʩʠʥʪʝʟʠʡʛ ʠʜʵʚʭʞװװʣʵʭ ʪʘʣʘʘʩʘʘ ʵʝʨʵʛ ʥᴇʣᴇᴇʪʵʡ ʙʦʣʦʚʯ ʭʵʪ ʭʘʣʘʣʪʳʥ 

ʜʘʚʪʘʛʜʘʣ ʥʵʤʵʛʜʵʞ ʙʵʣʯʵʵʨʠʡʥ ʫʨʛʘʤʘʣ ʜʫʣʘʘʥʳ ʜʘʨʘʤʪ (ʩʪʨʝʩʩ)-ʘʜ ʦʨʞ ʙʘʡʞ 

ʙʦʣʟʦʰʛװʡ. ɿʫʥʳ ʫʣʠʨʣʳʥ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘ ʥʴ ʙʘʩ ʪʘʨʠʤʘʣ 

ʫʨʛʘʤʣʳʥ ʫʨʛʘʣʪʳʥ ʬʘʟ ʭʦʦʨʦʥʜʳʥ ʭʫʛʘʮʘʘʛ ʙʦʛʠʥʦʩʛʦʞ ʙʘʡʛʘʘ ʪʘʣ ʙʫʡ
3
.  ʋʨʛʘʤʣʳʥ 

ʫʨʛʘʮ ʙװʨʵʣʜʵʭ ʵʤʟʵʛ װʝʜ ʭʵʪ ʭʘʣʘʣʪ ʙʦʣʦʭ ʥʴ ʫʨʛʘʮ ʙʫʫʨʫʫʣʘʭ ʘʶʫʣʪʘʡ ʛʵʜʵʛ ʪʘʣʘʘʩ 

ʦʣʦʥ ʵʨʜʵʤʪʵʜ ʩʫʜʘʣʩʘʥ ʙʦʣʦʚʯ ʙʵʣʯʵʵʨʠʡʥ ʫʨʛʘʤʘʣʜ ʜʫʣʘʘʥʳ ʜʘʨʘʤʪʳʥ ʥᴇʣᴇᴇʣʣʠʡʥ 

ʪʫʭʘʡ ʤʵʜʵʵ ʙʘʨʠʤʪ ʭʦʚʦʨ ʙʦʣʦʣʪʦʡ. ʀʟʨʘʡʣʳʥ ʵʨʜʵʤʪʵʥ J.Lomas ʪʘʨʠʤʘʣ ʫʨʛʘʤʣʳʥ 

ʜʫʣʘʘʥ ʜʘʨʘʤʪʳʥ ʠʥʜʝʢʩʠʡʛ 33
0
ʉ-ʘʘʩ ʜʵʵʰ ʙʦʩʛʦ ʪʝʤʧʝʨʘʪʫʨʳʥ ʜʘʚʪʘʛʜʘʣ, ʪװװʥʠʡ 

ʣʩʵʥ ʙʘʡʜʘʛװװʨʛʵʣʞʣʵʭ ʭʦʥʦʛʦʦʨ ʪʦʦʮʦʦʣʦʭ ʩʘʥʘʣ ʜʵʚʰװ
4
. ɻʵʭʜʵʵ ʵʥʜ ʘʚʩʘʥ 33.0

0
ʉ 

ʛʵʩʵʥ ʙʦʩʛʦ ʮᴇʣʠʡʥ ʙװʩʠʡʥ ʉ3 ʪᴇʨʣʠʡʥ ʫʨʛʘʤʣʳʥ ʭʫʚʴʜ ʘʚʯ ʷʨʴʩʘʥ ʙʘʡʞ ʤʵʜʥʵ. 

ʉʫʜʣʘʘʯ ʕ.ʄᴇʥʭʮʵʮʵʛ, ʅ.ʅʘʮʘʛʩװʨʵʥ ʥʘʨ
5
 ʫʩ ʮʘʛ ʫʫʨʳʥ ʘʞʠʛʣʘʣʪʳʥ ʩװʣʞʵʵʥʠʡ ᴇʨʪᴇᴇ 

ʭʘʨʫʫʣʫʫʜ ʜʵʵʨ ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʵʣʯʵʵʨʠʡʥ ʫʨʛʘʮ ʙʘ ʜʫʣʘʘʥ ʜʘʨʘʤʪʳʥ ʠʥʜʝʢʩʠʡʥ 

ʭʦʦʨʦʥʜ ʭʫʫʨʘʡ ʭʵʵʨ, ʮᴇʣᴇʨʭᴇʛ ʭʵʵʨ, ʮᴇʣʠʡʥ ʙװʩװװʜʵʜ 0.72- 0.76-ʠʡʥ ʭʵʤʞʵʵʥʠʡ 

ʢʦʨʨʝʣʷʮʠ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʥʘ, ʝʨʵʵʜ ʦʥʦʦʩ ʭʦʡʰ ʤʘʥʘʡʜ ʜʫʣʘʘʥ ʜʘʨʘʤʪʳʥ ʠʥʜʝʢʩʠʡʥ 

ʫʪʛʘ ᴇʩᴇʞ ʙʘʡʥʘ ʛʵʩʵʥ ʜװʛʥʵʣʪ ʭʠʡʩʵʥ ʙʘʡʥʘ. ʍʘʨʭʦʨʠʥ ʦʨʯʤʳʥ ʙʵʣʯʵʵʨʠʡʥ ʫʨʛʘʤʘʣʜ 

ʜʫʣʘʘʥʳ ʜʘʨʘʤʪʳʥ ʠʥʜʝʢʩʠʡʛ ʭʵʵʨʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʘʨʛʘʘʨ ʩʫʜʘʣʩʘʥ ɹ.ʆʶʫʥʯʠʤʵʛ, 

ɹ.ʕʨʜʵʥʵʮʵʮʵʛ ʥʘʨ ʫʨʛʘʤʘʣ ʛʵʤʪʵʭ, ʫʨʛʘʤʘʣʜ ʘʛʫʫʣʘʛʜʘʭ ʫʩʥʳ ʭʵʤʞʵʵ ʙʘʛʘʩʘʭ ʙʦʩʛʦ 

ʫʪʛʳʛ 32,0
0
ʉ ʦʨʯʠʤ ʙʘʡʥʘ ʛʵʞʵʵ

6
 ʝװ ʨʪʵʣʪ, ʮʵʮʵʛʣʵʣʪʠʡʥװʨ ʪʘʨʠʘʥʳ ʫʨʛʘʤʣʳʥ ʪʦʦʩ ʭת .

ʰʘʪʘʥʜ ᴇʜʨʠʡʥ ʭʘʤʛʠʡʥ ʠʭ ʪʝʤʧʝʨʘʪʫʨ ςφ̏ ï˞ʘʘʩ ʜʘʚʞ 1 ʛʨʘʜʫʩʘʘʨ ʭʘʣʘʭ ʪʫʪʘʤʜ 

ʪʘʨʠʤʣʳʥ ʫʨʛʘʮ 10%-ʠʘʨ ʙʫʫʨʜʘʛ ʛʵʞ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ ɿʘʩʛʠʡʥ ʛʘʟʘʨ 

ʭʦʦʨʦʥʜʳʥ ʘʞʣʳʥ ʭʵʩʵʛ (IPCC)-ʠʡʥ III ʠʣʪʛʵʣʜ ʜʫʨʜʩʘʥ ʙʘʡʜʘʛ
7
. ʎᴇʣʞʠʣʪ, ʛʘʟʨʳʥ 

ʜʦʨʦʡʪʦʣʜ ʛʦʣ ʥᴇʣᴇᴇ װʟװװʣʞ ʙʫʡ ʮʘʛ ʫʫʨʳʥ ʵʜʛʵʵʨ ʵʣʝʤʝʥʪװװʜ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ 

ʭʵʤʞʵʵʥʜ ʭʵʨʭʵʥ ʷʚʘʛʜʘʞ ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʘʭ ʟʦʨʠʣʛʦʦʨ ʘʡʤʛʠʡʥ ʮʘʛ ʫʫʨʳʥ ᴇʨʪᴇᴇʜ ʜʵʵʨ 

ᴇʜʨʠʡʥ ʭʘʤʛʠʡʥ ʠʭ ʪʝʤʧʝʨʘʪʫʨ ςωȟχȟσςȟχ -˞ʘʘʩ-ʘʘʩ ʜʘʚʞ ʭʘʣʜʘʛ ᴇʜʨʠʡʥ ʪʦʦʛ 1961-2015 

ʦʥʦʦʨ ʘʚʯ װʟʵʚ. ɹʘʨʫʫʥʭʘʨʘʘʜ 1961-1990 ʦʥʳ ʦʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʞʘʘʨ ʞʠʣʜʵʵ 13.8 ᴇʜᴇʨ 

29.7
0
ʉ-ʵʵʩ ʠʣװװ ʛʘʨʯ ʭʘʣʜʘʛ ʙʘʡʩʘʥ ʙʦʣ 1991-2015 ʦʥʳ ʭʦʦʨʦʥʜ ʞʠʣʜ ʜʫʥʜʞʘʘʨ 25.5 

ᴇʜᴇʨ ʵʥʵ ʭʵʤʞʵʵʥʵʵʩ ʜʘʚʞ ʭʘʣʜʘʛ ʙʦʣʞʵʵ. ʄᴇʥ 1961 -1990 ʦʥʳ ʭʦʦʨʦʥʜ ʞʠʣʜʵʵ 3,4 

ᴇʜᴇʨ 32,7
0
ʉ-ʘʘʩ ʜʘʚʞ ʭʘʣʜʘʛ ʙʘʡʩʥʘʘ 1991-2015 ʦʥʳ ʜʫʥʜʞʘʘʨ 9.6 ᴇʜᴇʨ ʤᴇʥ ʭʵʤʞʵʵʥʵʵʩ 

ʜʘʚʞ ʭʘʣʜʘʛ ʙʦʣʞʵʵ.  ʊװװʥʯʣʵʥ װʨ ʪʘʨʠʘʥʳ ʫʨʛʘʣʪʳʥ ʵʤʟʵʛ װʝ ʙʦʣʦʭ 7-ʨ ʩʘʨʜ 26.0
0
ʉ ʙʘ 

 ʥʵʵʩ ʜʘʚʞ ʭʘʣʜʘʛ ᴇʜʨʠʡʥ ʪʦʦ ɹʘʨʫʫʥʭʘʨʘʘʜ 1961-1990 ʦʥʳ ʜʫʥʜʞʘʘʨ 14.1 ᴇʜᴇʨװװ
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 ɾ. ʆʶʫʥ 2001  

4
 Lomas J. Agroclimatic effects on avocado yields2 Israel, Bet dagan 1994,pp.1-15 

5
 ʄᴇʥʭʮʵʮʵʛ ɿ. ʅʘʮʘʛʩװʨʵʥ ʅ.  ɹʵʣʯʵʵʨʠʡʥ ʫʨʛʘʤʘʣʜ ʟʫʥʳ ʭʵʪ ʭʘʣʘʣʪʳʥ ʥᴇʣᴇᴇʛ ʪʦʦʮʦʭ ʥʴ ï ʋʎʋʍ-ʠʡʥ 

ʕʐɹ. ˉ 24. ʋɹ. 2002. ʭ.124-130 
6
 ɹ. ʆʶʫʥʯʠʤʵʛ, ɹ. ʕʨʜʵʥʵʮʵʮʵʛ: ʍʘʨʭʦʨʠʥ ʦʨʯʤʳʥ ʙʵʣʯʵʵʨʠʡʥ ʫʨʛʘʤʘʣʜ ʜʫʣʘʘʥʳ ʜʘʨʘʤʪʳʥ ʥᴇʣᴇᴇ: 

ñɿװװʥ ʙװʩʠʡʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪ, ʜʘʩʘʥ ʟʦʭʠʮʦʭʫʡòʕʐ ʙʘʛʘ ʭʫʨʣʳʥ ʠʣʪʛʵʣʠʡʥ ʵʤʭʪʛʵʣ, ʋɹ., 2010, 

ʭ. 110-116 
7
 IPCC, 2001  Climate change Synthesis Report : Contribution of Working Groups I, II and III to the Third 

Assessment Report of the Intergovernmental Panel on Climate Change (eds: Robert T.Watson et al), New York, 

Cambridge University Press 

 

 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 

 

  62 
 

ʪʦʭʠʦʣʜʜʦʛ ʙʘʡʩʥʘʘ 1991-2019 ʦʥʳ ʜʫʥʜʞʘʘʨ 19.6 ᴇʜᴇʨ, 2000-2019 ʦʥʳ ʜʫʥʜʞʘʘʨ 21 

ᴇʜᴇʨ ʙʦʣʞ. ʥʵʤʵʛʜʩʵʥ ʙʘʡʥʘ. ɾʠʰʵʵ ʙʦʣʛʦʥ ʟʫʥʳ ʫʣʠʨʘʣʜ ʙʦʣʦʥ 7 ʜʫʛʘʘʨ ʩʘʨʳʥ ʭʵʪ 

ʭʘʣʫʫʥ ᴇʜʨʠʡʥ ʪʦʦʥʳ ʜʘʚʪʘʛʜʣʳʛ ɹʘʨʫʫʥʭʘʨʘʘ ᴇʨʪᴇᴇʛᴇᴇʨ װʟװװʣʵʚ (5-ʨ ʪʘʭʠʨʤʘʛ). 

 

 

5 ʜʫʛʘʘʨ ʪʘʭʠʨʤʘʛ. ɹʘʨʫʫʥʭʘʨʘʘ ϺʨʪϺϺʥʜ ʟʫʥʳ ʫʣʠʨʘʣʜ (ʵʭʥʠʡ ʪʘʭʠʨʤʘʛ) ʙʦʣʦʥ 7 ʜʫʛʘʘʨ ʩʘʨʜ 

(ʭʦʸʨ ʜʘʭʴ ʪʘʭʠʨʤʘʛ) ʪʦʭʠʦʣʜʩʦʥ ʭʘʣʫʫʥ Ϻʜʨʠʡʥ ʪʦʦʥʳ ʦʣʦʥ ʞʠʣʠʡʥ ʷʚʮ 

 

ʍʵʪ ʭʘʣʫʫʥ ᴇʜʨʠʡʥ ʪʦʦ ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘ ʥʴ ʙʵʣʯʵʵʨ ʜʦʨʦʡʪʦʭ ʥʵʛ ʰʘʣʪʛʘʘʥ ʙʦʣʞ ʙʘʡʞ 

ʙʦʣʟʦʰʛװʡ ʙʦʣʦʚʯ ʄʦʥʛʦʣʳʥ ʭʫʚʴʜ ʙʵʣʯʵʵʨʠʡʥ ʫʨʛʘʤʣʳʥ ʬʠʟʠʦʣʦʛʠ ʪʘʣʘʘʩ ʪʦʜʦʨʭʦʡ 

ʩʫʜʘʣʯʠʭʩʘʥ ʙʘʪʘʣʛʘʘ ʥʦʪʦʣʛʦʦ ʙʘʨʘʛ ʘʣʛʘ ʙʘʡʥʘ.  

 

 

2.2. ʏʠʡʛʰʣʠʡʥ ʥᴇʣᴇᴇ  
ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʭʫʚʴʜ ᴇʥʜᴇʨ ʫʫʣʩʳʥ ʙװʩ ʥʫʪʘʛʪ ʞʠʣʜʵʵ 400 ʤʤ ʠʣװװ, ʆʨʭʦʥ, 

ʉʵʣʵʥʛʠʡʥ ʭᴇʥʜʠʡʛᴇᴇʨ 275-300 ʤʤ ʦʨʯʠʤ, ʙʵʩʨʵʛ ʫʫʣʩʳʥ ʙװʩʵʵʨ 300-350 ʤʤ ʦʨʯʠʤ ʭʫʨ 

ʪʫʥʘʜʘʩ  ʫʥʘʥʘ. ɾʠʣʠʡʥ ʥʠʡʣʙʵʨ ʭʫʨ ʪʫʥʘʜʘʩʥʳ 1961-1990 ʦʥʳ ʥʦʨʤʳʥ ʛʘʟʘʨʟװʡʥ 

ʭʫʚʘʘʨʠʛʣʘʛʜʣʳʛ ʟʫʨʘʛʣʘʚ (37-ʨ ʟʫʨʘʛ). 
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37 ʜʫʛʘʘʨ ʟʫʨʘʛ. ɾʠʣʠʡʥ ʥʠʡʣʙʵʨ ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʛʘʟʘʨʟϮʡʥ ʭʫʚʘʘʨʠʣʘʛʜʘʣ, ʤʤ- ʵʵʨ  

(ʄϺʥʭʙʘʪ, ʅʘʮʘʛʜʦʨʞ 2014) 

 

ʊװװʥʵʵʩ ʛʘʜʥʘ ʮʘʛ ʫʫʨʳʥ ʭʘʨʫʫʣ, ᴇʨʪᴇᴇʜ ʜʵʵʨ ʭʵʤʞʩʵʥ ʩʘʨ, ʞʠʣʠʡʥ ʭʫʨ ʪʫʥʘʜʘʩʥʳ 

ʰʠʥʵ ʥʦʨʤ (1981-2010 ʦʥʳ) ʙʘ 1991-2019 ʦʥʳ ʜʫʥʜʞʠʡʛ ʪʦʦʥ װʟװװʣʵʣʪʵʵʨ ʛʘʨʛʘʚ (20-ʨ 

ʭϮʩʥʵʛʪ ʘ, ʙ). 

20 ʜʫʛʘʘʨ ʭϮʩʥʵʛʪ 

 ʉʘʨ, ʞʠʣʠʡʥ ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʥʦʨʤ, ʤʤ-ʵʵʨ ʘ.1981-2010 ʦʥʳ ʥʦʨʤ 

  I II  III  IV V VI VII  VIII  IX X XI XII  ɾʠʣ  

ʉװʭʙʘʘʪʘʨ 3.1 2.3 2.9 8.2 24.6 52 67.7 69.9 33.8 9.2 6.1 3.9 283.8 

ɹʘʨʫʫʥʭʘʨʘʘ 3.1 2.2 3.4 8 23.2 56.2 70.7 73.9 34.7 8.7 7.2 4.1 295.4 

ɽʨᴇᴇ 2.8 1.5 2.3 4.5 15.6 54.3 70.2 77.1 29.1 8.6 3.7 3.5 273.2 

ʆʨʭʦʥʪʫʫʣ 2.8 2.4 4.5 8.6 25.2 48.2 69 83.1 31.4 12.2 6 5.6 299.3 

ʆʨʭʦʥ 2.7 2.4 2.8 6.4 20.4 55.4 72 72.7 32.3 8.7 5.2 4 284.9 

ʎʘʛʘʘʥʥʫʫʨ 3.1 1.9 1.7 5.4 18.6 54.6 77.3 70.6 26.3 7.4 4.4 4.7 276.1 

ɹʘʨʫʫʥʙװʨʵʥ 1.6 1.7 2.6 5.8 17 53.9 71.9 62.4 21.2 7.5 4.4 2.9 252.8 

ɹʫʛʘʥʪ 3.5 2.9 4.8 10.9 28.5 49.3 59.2 81.2 30.6 11.6 8.1 5.4 296 

ʍװʜʵʨ 5.5 2.9 3.7 11.6 26.3 50.4 71.4 96.7 34.2 16.7 7.5 8.1 334.8 

ɿװװʥʙװʨʵʥ 4.1 2.3 3 5.2 20.9 54.2 66.5 71.6 27.5 7.9 5.3 5.9 274.5 

ɿʵʣʪʵʨ 3.3 2.4 3.1 6 17.7 51.5 75.5 65.8 20.8 6.9 5.3 5 263.2 

ɿװװʥʭʘʨʘʘ* 3 2 2.6 5 22.2 42.4 63.6 68.5 26.9 8.1 6.5 6.2 257.1 

ʊʘʡʣʙʘʨ: *-ɿϮϮʥ ʭʘʨʘʘ ʮʘʛ ʫʫʨʳʥ ʭʘʨʫʫʣ ʙʘʡʞ ʙʘʡʛʘʘʜ ʩϮϮʣʜ ϺʨʪϺϺ ʙʦʣʩʦʥ ʪʫʣ ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʭʵʤʞʵʵʛ ʜʫʪʫʫ 

ʭʵʤʞʜʵʛ ʙʘʡʩʘʥ ʙʘʡʞ ʤʘʛʘʜʛϮʡ. 

ʙ.1991-2010 ʦʥʳ ʜʫʥʜʘʞ 

  I II  III  IV V VI VII  VIII  IX X XI XII  ɾʠʣ  

ʉװʭʙʘʘʪʘʨ 2.8 2 2.9 8.7 25.7 47.8 65 76.7 34.8 10.2 6 5.1 287.7 

ɹʘʨʫʫʥʭʘʨʘʘ 2.5 1.8 3.1 8.1 25.8 49.2 67.1 73.1 34 9.7 7.7 4.5 286.6 

ɽʨᴇᴇ 2.4 1.5 2.5 5.6 18.1 52.6 61.5 79.5 29.5 10.2 4.4 4.3 272.1 

ʆʨʭʦʥʪʫʫʣ 2.6 2.4 5 8.7 26.4 48 68.3 80.2 30.7 12 7.3 5.3 296.9 

ʆʨʭʦʥ 2.4 2.1 3.2 7.5 25 53 69.6 90.2 28.9 9.8 5.2 5 301.9 

ʎʘʛʘʘʥʥʫʫʨ 

1993-2019 ʦʥ 2.4 2 1.8 5.1 18.8 51.2 78.2 69.3 27.1 7.6 5.1 4.2 272.8 

ʍװʩʥʵʛʪʵʵʩ ʮʘʛ ʫʫʨʳʥ ʭʘʨʫʫʣʫʫʜ ʜʵʵʨ ʭʵʤʞʩʵʥ ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʭʵʤʞʵʵ ʙʦʜʠʪ ʙʘʡʜʣʳʛ 

ʥʵʣʵʵʜ ʙʘʛʘʩʛʘʩʘʥ ʙʘʡʛʘʘ ʥʴ ʠʣʪ ʭʘʨʘʛʜʘʥʘ. ʍʫʨ ʪʫʥʘʜʘʩʥʳ ʦʣʦʥ ʞʠʣʠʡʥ ʷʚʮʳʛ ʭʘʨʚʘʣ 

1940-ᴇᴇʜ ʦʥʦʦʩ ʭʦʡʰ ʦʥʮ ᴇᴇʨʯʣᴇʛʜᴇᴇʛװʡ ʙʘʡʜʘʣʪʘʡ ʭʘʨʘʛʜʘʥʘ (6-ʨ ʪʘʭʠʨʤʘʛ). ɻʵʭʜʵʵ 

ᴇʥʛᴇʨʩᴇʥ ʟʫʫʥʳ ʞʘʨʘʘʜ ʦʥʦʦʩ ʭʦʡʰ ʙʦʣ ʥʠʡʪʜʵʵ ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʭʵʤʞʵʵ ʙʫʫʨʘʭ ʪʘʣ 

ʨʫʫʛʘʘ ʷʚʞ ʙʘʡʛʘʘ ʶʤ.  
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6 ʜʫʛʘʘʨ ʪʘʭʠʨʤʘʛ. ɾʠʣʠʡʥ 

ʥʠʡʣʙʵʨ ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʦʣʦʥ 

ʞʠʣʠʡʥ ʷʚʮ 
 

 

 

ʍʫʨ ʪʫʥʘʜʘʩʥʳ ʦʣʦʥ ʞʠʣʠʡʥ ʷʚʮʳʛ ʫʣʠʨʣʘʘʨ ʷʣʛʘʥ ʘʚʯ װʟʚʵʣ ʟʫʥʳʭ ʥʴ ʥʴ ʞʠʣʠʡʥ ʭʫʨ 

ʪʫʥʘʜʘʩʥʳ ʷʚʮʘʘ ʜʘʚʪʩʘʥ, ʭʘʨʠʥ ᴇʚʣʠʡʥ ʭʫʨ ʪʫʥʘʜʘʩ ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘ ʶʤ. ʍʫʨ 

ʪʫʥʘʜʘʩʥʳ ʵʨʯʠʤʞʠʣ ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘ ʥʴ ʪʫʭʘʡʥ ʦʨʦʥ ʥʫʪʘʛʪ ʞʠʣ ʞʠʣʜ ʘʞʠʛʣʘʛʜʩʘʥ 

ʭʦʥʦʛʠʡʥ ʭʘʤʛʠʡʥ ʠʭ ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʭʵʤʞʵʵ ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘʛʘʘʩ ʯ ʭʘʨʘʛʜʜʘʛ.  

 

 

 

7 ʜʫʛʘʘʨ ʪʘʭʠʨʤʘʛ.  ɾʠʣʜ 

ʘʞʠʛʣʘʛʜʩʘʥ ʭʦʥʦʛʠʡʥ 

ʭʘʤʛʠʡʥ ʠʭ ʭʫʨ ʪʫʥʘʜʘʩʥʳ  

ʦʣʦʥ ʞʠʣʠʡʥ ʷʚʮ  

 

(ɹʘʨʫʫʥʭʘʨʘʘ ϺʨʪϺϺʛϺϺʨ) 

 

ɸʞʠʛʣʘʣʪʘʘʩ װʟʵʭʵʜ ɹʘʨʫʫʥʭʘʨʘʘ ᴇʨʪᴇᴇʥʜ 1961-1990 ʦʥʳ ʭʦʦʨʦʥʜ ʭʦʥʦʛʠʡʥ ʭʘʤʛʠʡʥ 

ʠʭ ʭʫʨ ʪʫʥʘʜʘʩ 1 ʞʠʣʜ ʥʴ 45.0 ʤʤ-ʵʵʩ ʜʘʚʞ ʙʘʡʩʘʥ ʙʦʣ 1991 ʦʥʦʦʩ 2018 ʦʥʳ ʭʦʦʨʦʥʜ 5 

ʫʜʘʘ ʭʦʥʦʛʪ 45.0 ʤʤ-ʵʵʩ ʜʘʚʩʘʥ  ʙʘʡʥʘ (7-ʨ ʪʘʭʠʨʤʘʛ). 

ʎᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʦʣʜ ʥᴇʣᴇᴇʣʞ ʙʫʡ ʭװʯʠʥ ʟװʡʣʠʡʥ װʥʵʣʛʵʵ ʭʠʡʭʵʜ ʭʫʨ 

ʪʫʥʘʜʘʩʥʳ ʙʘʩ ʥʵʛ ʯʫʭʘʣ װʟװװʣʵʣʪ ʥʴ ʫʨʛʘʤʘʣ ʫʨʛʘʣʪʳʥ ʭʫʛʘʮʘʘʥʳ ʥʠʡʣʙʵʨ ʭʫʨ 

ʪʫʥʘʜʘʩʥʳ ʭʫʚʴʩʘʤʞʠʡʥ (ʚʘʨʠʘʮʳʥ) ʠʪʛʵʣʮװװʨ ʶʤ (21-ʨ ʭϮʩʥʵʛʪ). 
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21 ʜϮʛʵʵʨ ʭϮʩʥʵʛʪ 

 ʍʫʨ ʪʫʥʘʜʘʩʥʳ ʭʫʚʴʩʘʤʞʠʡʥ ʠʪʛʵʣʮϮϮʨ (ὅ-  %-ʦʦʨ) 

 ʉʘʣʙʘʨ 1961-1990 ʦʥ 1991-2016 ʦʥ 

ɹʘʨʫʫʥʭʘʨʘʘ 28 28,2 

ɽʨᴇᴇ 27,4 22,0 

ʉװʭʙʘʘʪʘʨ 27,8 20,2 

ʆʨʭʦʥ 34,2 26,3 

 

ʋʨʛʘʤʘʣ ʫʨʛʘʣʪʳʥ װװʜʥʵʵʩ ʙʦʣ ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʭʫʚʴʩʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪ 30%-ʠʘʩ ʠʭ 

ʛʘʟʘʨ ʪʵʥʮʚʵʨʪ ʙʫʩ ʵʢʦʩʠʩʪʝʤʪʵʡ ʛʵʞ װʟʜʵʛ. 

  

2.3. ɸʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ, ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʭʘʤ ʥᴇʣᴇᴇ 
ɼʫʣʘʘʥ ʫʣʠʨʣʳʥ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ ʥʵʤʵʛʜʵʞ, ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʭʵʤʞʵʵ ʙʫʫʨʯ 

ʙʘʡʛʘʘ ʶʤ ʫʫ, ʦʥʮ ᴇʩᴇʭʛװʡ ʙʘʡʛʘʘ ʥʴ ʵʥʵ ʥʫʪʘʛʪ ʭʫʫʨʘʡʰʠʣʪʳʥ ʵʨʯʤʠʡʛ ʥʵʤʵʛʜװװʣʞ 

ʙʘʡʥʘ. ʍʫʫʨʘʡʰʠʣʪ ʭʵʨ ʷʚʘʛʜʘʞ ʙʘʡʛʘʘʛ ʷʥʟ ʙװʨʠʡʥ ʘʨʛʘʘʨ ʠʣʨװװʣʞ ʙʦʣʦʭʳʥ ʜʦʪʦʨ 

ʊʦʨʥʚʝʡʪʳʥ ʭʫʫʨʘʡʰʣʳʥ ʠʥʜʝʢʩ, ʇʝʜʠʡʥ ʛʘʥʛʠʡʥ ʠʥʜʝʢʩʵʵʨ ʛʦʣʯʣʦʥ ʠʣʵʨʭʠʡʣʵʭ ʥʴ 

ʵʣʙʵʛ. ɹװʩ ʥʫʪʘʛʪ ʟʫʥʳ ʫʣʠʨʣʳʥ (5-8-ʨ ʩʘʨʘʘʨ ʘʚʩʘʥ) ʛʘʥʜʫʫ ʙʘʡʜʣʳʥ װʟװװʣʵʣʪ 

ʝʨᴇʥʭʠʡʜᴇᴇ ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ (8-ʨ ʪʘʭʠʨʤʘʛ). 

 

 

 8 ʜʫʛʘʘʨ ʪʘʭʠʨʤʘʛ. 

ɻʘʥ/ʟʫʥʰʣʘʛʳʥ ʇʝʜʠʡʥ 

ʠʥʜʝʢʩʠʡʥ ʦʣʦʥ ʞʠʣʠʡʥ 

ʷʚʮ, ɹʘʨʫʫʥʭʘʨʘʘ 

ϺʨʪϺϺʛϺϺʨ  

 
(ʦʨʜʠʥʘʪʳʥ ʵʝʨʵʛ ʪʘʣ ʨʫʫ 

ʛʘʥʜʫʫ ʙʘʡʜʘʣ ʥʵʤʵʛʜʵʭ, 

ʩϺʨϺʛ ʪʘʣ ʨʫʫ ʟʫʥʰʣʘʛʘ 

ʩʘʡʞʠʨʥʘ) 
 

 

ɻʘʥ-ʟʫʥʰʣʘʛʳʥ ʇʝʜʠʡʥ ʠʥʜʝʢʩ ʥʴ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ, ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʪʦʜʦʨʭʦʡ 

ʭʫʛʘʮʘʘʥʳ ʟʘʚʩʘʨ ʜʘʭʴ ʜʫʥʜʘʞ ʫʪʛʘ (ʥʦʨʤ ʛʵʭ)-ʘʩ ʭʘʟʘʡʭ ʭʘʟʘʡʮʳʛ ʘʚʯ ʪʦʦʮʦʦ ʭʠʡʜʵʛ 

ʙʦʣʦʭʦʦʨ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʵʨʯʠʤʪʵʡ ʜʫʣʘʘʨʘʣʪʳʥ װʝʜ ʘʰʠʛʣʘʭʘʜ ʪʦʭʠʨʦʤʞ ʤʫʫʪʘʡ ʪʘʣ 

ʙʫʡ. ʍʘʨʠʥ װװʥʠʡ ʦʨʦʥʜ ʮʘʛ ʫʫʨʳʥ ʭʵʤʞʠʛʜʵʭװװʥʠʡ ʪװʛʵʣʪʠʡʥ ʬʫʥʢʮ (Distribution 

function)-ʠʡʛ ʪʦʜʦʨʭʦʡʣʞ ʛʘʥ-ʟʫʥʰʣʘʛʳʥ ʙʘʡʜʣʳʛ ʠʣʵʨʭʠʡʣʜʵʛ ʭʫʨ ʪʫʥʘʜʘʩʥʳ 

ʩʪʘʥʜʘʨʪʯʠʣʩʘʥ ʠʥʜʝʢʩ (SPI) ʶʤ ʫʫ, ʫʫʨʰʠʮ, ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʩʪʘʥʜʘʨʪʯʠʣʩʘʥ ʠʥʜʝʢʩ 

(Standardized Precipitation Evapotranspiration Index, SPEI) ʠʣװװ ʪʦʭʠʨʦʤʞʪʦʡ ʙʘʡʜʘʛ
8
. 

ɹʠʜ ɹʘʨʫʫʥʭʘʨʘʘ, ɽʨᴇᴇ ᴇʨʪᴇᴇʛᴇᴇʨ ʪʦʦʮʦʦʣʩʦʥ 5-7-ʨ ʩʘʨʳʥ ʛʘʥ-ʟʫʥʰʣʘʛʳʥ ʙʘʡʜʣʳʛ 

ʫʫʨʰʠʮ, ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʩʪʘʥʜʘʨʪʯʠʣʩʘʥ ʠʥʜʝʢʩʠʡʥ ʦʣʦʥ ʞʠʣʠʡʥ ʷʚʮʘʘʨ װʟװװʣʵʚ (9-ʨ 

ʪʘʭʠʨʤʘʛ).  

                                                           
8 McKee, T.B.; N.J. Doesken; and J. Kleist. The relationship of drought frequency and duration to time scales. Preprints, 8th 

Conference on Applied Climatology pp. 179ï184. January 17ï22, 1993. Anaheim, California.  Beguería S, Vicente-Serrano 

S.M. Reig F. Latorre B. (2014): Standardized precipitation evapotranspiration index (SPEI) revisited: parameter fitting, 

evapotranspiration models, tools, datasets and drought monitoring. Int. J. Climatol., 34, p. 3001 ï 3023. 
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9 ʜϮʛʵʵʨ ʪʘʭʠʨʤʘʛ. 

ɻʘʥ/ʟʫʥʰʣʘʛʳʥ SPEI 

ʠʥʜʝʢʩʠʡʥ ʦʣʦʥ ʞʠʣʠʡʥ 

ʷʚʮ, ɹʘʨʫʫʥʭʘʨʘʘ, ɽʨϺϺ 

ϺʨʪϺϺʛϺϺʨ  
 

(ʦʨʜʠʥʘʪʳʥ ʵʝʨʵʛ ʪʘʣ ʨʫʫ 

ʟʫʥʰʣʘʛʘ ʩʘʡʞʨʘʭ, ʩϺʨϺʛ 

ʪʘʣ ʨʫʫ ʛʘʥʜʫʫ  ʙʘʡʜʘʣ 

ʥʵʤʵʛʜʵʥʵ) 

 

 

ʊʘʭʠʨʤʘʛʘʘʩ ʭʘʨʚʘʣ ʙװʩ ʥʫʪʘʛʪ ʛʘʥ-ʭʫʫʨʘʡʰʠʣ ʵʨʯʠʤʪʵʡ ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ. ʊʫʭʘʡʣʙʘʣ, 

ɽʨᴇᴇʜ ʜʫʥʜ ʟʵʨʛʠʡʥ ʙʦʣʦʥ ʵʨʯʠʤʪʵʡ ʛʘʥ ὛὖὉὍρ 1975-2015 ʦʥʳ ʭʦʦʨʦʥʜ 8 ʫʜʘʘ 

ʪʦʭʠʦʣʜʩʦʥʳ 5 ʥʴ 1992 ʦʥʦʦʩ ʭʦʡʰ ʪʦʭʠʦʣʜʩʦʥ ʙʘʡʥʘ.  ʅʵʛʵʥʪʵʵ ʜʫʣʘʘʥ ʫʣʠʨʣʳʥ 

ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ ʦʛʮʦʤ ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘʛʘʘʩ ʛʘʟʨʳʥ ʛʘʜʘʨʛʳʥ ʫʫʨʰʫʫʣʘʭ ʭʵʨʵʛʮʵʵ 

ʙʫʶʫ ʫʫʨʰʫʫʣʘʭ ʯʘʜʚʘʨ (ʙʘʩ ʥʠʡʣʙʵʨ ʫʫʨʰʠʮ ʯ ʛʵʜʵʛ) ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘ ʥʴ ʤʵʜʵʵʞ 

ʙᴇʛᴇᴇʜ ʫʨʛʘʤʣʳʥ ʯʠʡʛ ʭʘʥʛʘʤʞ ʭʵʚʠʡʥ ʙʘʡʭʳʥ ʪʫʣʜ ʭʫʨ ʪʫʥʘʜʘʩʥʳ ᴇʩᴇʣʪ ʥʴ ʵʥʵʭװװ 

ʥʠʡʣʙʵʨ ʫʫʨʰʮʠʡʥ ᴇʩᴇʣʪʠʡʛ ʛװʡʮʵʞ ʙʘʡʚʘʣ (ʷʜʘʞ ʜʘʛʘʞ) ʩʘʷ ʫʨʛʘʤʣʳʥ ʯʠʡʛ ʭʘʥʛʘʤʞ 

ʭʵʚʠʡʥ ʙʘʡʭ ʙʦʣʥʦ. ɻʵʪʵʣ ʙװʩ ʥʫʪʛʘʘʨ ʙʦʜʠʪ ʙʘʡʜʘʣʜ ʵʩʨʵʛʵʵʨ ʛʘʜʘʨʛʳʥ ʫʫʨʰʠʮ, ʭʫʨ 

ʪʫʥʘʜʘʩʥʳ ʟᴇʨᴇᴇ ʫʣʘʤ ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ (10-ʨ ʪʘʭʠʨʤʘʛ).  

 

 

 

10 ʜʫʛʘʘʨ ʪʘʭʠʨʤʘʛ.  

ɻʘʜʘʨʛʳʥ ʫʫʨʰʠʮ (E0), 

ʜʫʣʘʘʥ ʫʣʠʨʣʳʥ ʭʫʨ 

ʪʫʥʘʜʘʩ (PP)-ʥʳ ʦʣʦʥ 

ʞʠʣʠʡʥ ʷʚʮ 

 
 (ɹʘʨʫʫʥʭʘʨʘʘ ϺʨʪϺϺʛϺϺʨ) 
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ʊʘʭʠʨʤʘʛʘʘʩ ʭʘʨʚʘʣ ɹʘʨʫʫʥʭʘʨʘʘʜ 1961 ʦʥʦʦʩ ʭʦʡʰ ʛʘʜʘʨʛʳʥ ʫʫʨʰʠʮ 2,9 ʤʤ/ʞʠʣ-ʠʡʥ 

ʭʫʨʜʪʘʡ ʥʵʤʵʛʜʵʞ ʙʘʡʭʘʜ ʭʫʨ ʙʦʨʦʦʥʳ ʭʵʤʞʵʵ 0,3 ʤʤ/ʞʠʣ-ʠʡʥ ʭʫʨʜʪʘʡ ʙʫʫʨʩʘʥ, ʝʨʵʵʜ 

ʦʥʦʦʩ ʭʦʡʰ ᴇʩᴇʣʪ, ʙʫʫʨʘʣʪʳʥ ʭʫʨʜ ʥʴ ʙװʨ ʯ ʥʵʤʵʛʜʩʵʥ ʙʘʡʜʘʣ ʭʘʨʘʛʜʘʥʘ. ʀʡʤ ʙʘʡʜʘʣ 

ʙʫʩʘʜ ᴇʨʪᴇᴇʥ ʜʵʵʨ ʯ ʘʞʠʛʣʘʛʜʘʥʘ. ʄʘʥʘʡ ʙװʩ ʥʫʪʘʛʪ, ʪװװʥʠʡ ʜʦʪʦʨ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ 

ʥʫʪʘʛʪ ʫʨʛʘʤʘʣ ʫʨʛʘʣʪʳʥ ʭʫʛʘʮʘʘʥʜ ʦʨʩʦʥ ʭʫʨ ʙʦʨʦʦ ʙʘʨʘʛ ʙװʭʵʣʜʵʵ ʫʫʨʰʠʥʘ. ɽʨᴇᴇ 

ᴇʨʪᴇᴇʥ ʜʵʵʨ ʭʠʡʩʵʥ ʪʦʦʮʦʦʛʦʦʨ 1961-1990 ʦʥʳ ʜʫʥʜʞʘʘʨ ʦʨʩʦʥ ʭʫʨ ʪʫʥʘʜʘʩʥʳ 6% 

ʦʨʯʠʤ ʥʴ ʫʫʨʰʠʣʛװʡ װʣʜʜʵʛ ʙʘʡʩʘʥ ʙʦʣ 1991-2018 ʦʥʳ ʜʫʥʜʞʘʘʨ 4% ʦʨʯʠʤ ʥʴ װʣʜʜʵʛ 

ʙʦʣʩʦʥ ʙʘʡʥʘ. ɻʵʭʜʵʵ ʵʥʵ ʥʴ ʞʠʣ ʙװʨ ᴇᴇʨ, ʭʫʨ ʙʦʨʦʦ ʵʣʙʵʛ ʞʠʣ 50 ʤʤ ʭװʨʪʵʣ ʭʫʨ ʯʠʡʛ 

  .ʣʜʜʵʛ ʙʘʡʥʘװ ʣʜʜʵʛ ʙʦʣ ʛʘʥʪʘʡ ʞʠʣ 1 ʤʤ ʦʨʯʠʤ ʥʴװ

 ʍʫʫʨʘʡʰʠʣ ʵʨʯʠʤʞʠʞ ʙʘʡʛʘʘʛʠʡʥ ʙʘʩ ʥʵʛ ʥʦʪʦʣʛʦʦ ʙʦʣ ʭʦʥʦʛʠʡʥ ʜʫʥʜʘʞ 

ʜʫʪʘʛʜʘʭ ʯʠʡʛʰʠʣ (ʭʘʥʘʩʘʥ ʫʫʨʳʥ ʜʘʨʘʣʪ (E)-ʘʘʩ ʪʫʭʘʡʥ Ϯʝʠʡʥ ʫʩʥʳ ʫʫʨʳʥ ʜʘʨʘʣʪ (e)-

ʳʛ ʭʘʩʩʘʥ ʷʣʛʘʚʘʨ, ʛʇʘ ʙʫʶʫ ʛʝʢʪʘʧʘʩʢʘʣʴ-ʘʘʨ ʠʣʵʨʭʠʡʣʥʵ)-ʠʡʥ ʪʘʨʠʤʘʣ ʫʨʛʘʣʪʳʥ 

ʭʫʛʘʮʘʘ (V-VIII ʩʘʨʳʥ)-ʥʳ ʥʠʡʣʙʵʨ ᴇʩᴇʥ ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘ ʷʚʜʘʣ ʙʦʣʥʦ. ɹʠʜ ʪʘʨʠʤʘʣ 

ʫʨʛʘʤʣʳʥ ʠʜʵʚʭʪʵʡ ʫʨʛʘʣʪʳʥ װʝʠʡʥ ʜʫʪʘʛʜʘʭ ʯʠʡʛʰʣʠʡʥ ʥʠʡʣʙʵʨʠʡʥ ʦʣʦʥ ʞʠʣʠʡʥ 

ʷʚʮʳʛ ɹʘʨʫʫʥʭʘʨʘʘ ᴇʨʪᴇᴇʛᴇᴇʨ װʟװװʣʵʚ (11-ʨ ʪʘʭʠʨʤʘʛ). 

 

 

 

 

 

11 ʜϮʛʵʵʨ ʪʘʭʠʨʤʘʛ. 

ʊʘʨʠʤʘʣ ʫʨʛʘʤʣʳʥ 

ʠʜʵʚʭʪʵʡ ʫʨʛʘʣʪʳʥ 

Ϯʝʠʡʥ ʘʛʘʘʨʳʥ 

ʜʫʪʘʛʜʘʭ ʯʠʡʛʰʣʠʡʥ 

ʷʚʮ, ɹʘʨʫʫʥʭʘʨʘʘ 

ϺʨʪϺϺʛϺϺʨ 

 

 

 

 

2.4. ʉʘʣʭʠʥʳ ʥᴇʣᴇᴇ  
ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʭʫʚʴʜ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʩʘʣʭʠʥʳ ʭʫʨʜ ʮʘʛ ʫʫʨʳʥ ʭʘʨʫʫʣ, ᴇʨʪᴇᴇʜʠʡʥ 

ʬʣʶʛʝʨʠʡʥ (ʛʘʟʨʘʘʩ ʜʵʵʰ 10 ʤ-ʠʡʥ ϺʥʜϺʨʪ) ʭʤɻʞʠʣʪʵʵʨ 1.4-2.4 ʤ/ʩ ʦʨʯʠʤ (22-ʨ 

ʭϮʩʥʵʛʪ) ʙʘʡʭ ʙᴇʛᴇᴇʜ ʘʛʘʘʨ ʤʘʥʜʣʳʥ ʦʨʯʠʣ ʫʨʩʛʘʣʳʥ ʫʣʠʨʣʳʥ ʦʥʮʣʦʛʦʦʩ ʦʣʞ ʞʠʣʠʡʥ 

ʜʦʪʦʨ ʭʘʚʘʨ, ʥʘʤʘʨ 2 ʤʘʢʩʠʤʫʤ, ʟʫʥ, ᴇʚᴇʣ 2 ʤʠʥʠʤʫʤʪʵʡ ʙʘʡʥʘ. 

22 ʜʫʛʘʘʨ ʭϮʩʥʵʛʪ 

 ʉʘʨ, ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʩʘʣʭʠʥʳ ʭʫʨʜ,  ʤ/ʩ-ʵʵʨ 

  I II  III  IV V VI  VII  VIII  IX X XI  XII  ɾʠʣ  

ʉװʭʙʘʘʪʘʨ 1.6 1.6 2.4 3.3 3.3 2.6 2.2 2.3 2.3 2.3 2.1 1.9 2.3 

ɹʘʨʫʫʥʭʘʨʘʘ 1.7 1.8 2.6 3.3 3.3 2.7 2.1 2.2 2.4 2.3 2 1.6 2.3 

ʆʨʭʦʥ 0.5 0.8 1.7 2.6 2.5 1.6 1.3 1.4 1.5 1.4 0.9 0.6 1.4 

ɽʨᴇᴇ 0.4 0.6 1.5 2.7 2.6 1.9 1.4 1.2 1.4 1.3 0.9 0.4 1.4 

ɿװװʥʙװʨʵʥ 0.7 0.9 1.6 2.4 2.6 1.6 1.4 1.7 1.7 1.6 1.1 1.2 1.5 

ʆʨʭʦʥʪʫʫʣ 1 1 2.1 2.3 2.3 1.6 1.3 1.5 1.6 1.8 1.7 1.4 1.6 

ʎʘʛʘʘʥʥʫʫʨ 1.6 1.2 2.2 3 3.3 2.4 2.2 1.6 1.3 1.7 1 2 2 

ʍװʜʵʨ 0.5 0.8 1.7 2.6 2.5 1.6 1.3 1.4 1.5 1.4 0.9 0.6 1.4 
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ʎʘʛʘʘʥʪʦʣʛʦʡ 1.5 1.7 1.9 2.9 1.8 2 2.5 1.6 1.9 2.1 1.9 1.1 1.6 

ɹʘʨʫʫʥʙװʨʵʥ 1.6 2.2 2.8 3.2 2.8 2.2 2.3 2.1 2.7 2.7 2.3 1.6 2.4 

ɸʣʪʘʥʙʫʣʘʛ 1.9 1.8 2.5 3.2 2.8 2.2 2.2 2.1 2.2 2.2 1.9 1.7 2.2 

ɹʘʷʥʙʘʨʘʘʪ 1.1 1.3 1.8 3.1 3.1 2.4 2 1.9 2.3 2.7 1.6 1.4 2.1 

ʅʦʤʛʦʥ 1.2 1.2 2.6 4.6 4.3 3.2 2.2 2.1 2.6 2.9 2.1 1.3 2.5 

ʐʘʨʳʥ ʛʦʣ 0.8 1.9 2.1 3.1 2.7 2.7 2.6 1.6 2.9 1.5 1.5 1 2 

ʍʦʥʛʦʨ 0.9 1.1 2.7 4 3.3 2.7 2.2 2.1 2.2 2.6 1.4 1.7 2.2 

ʐʘʘʤʘʨ 1.8 1.6 1.8 2.3 2.9 1.7 1.6 1.5 1.2 1.4 1.5 2 1.8 

ɿװװʥʭʘʨʘʘ 0.7 1.2 1.4 2.4 2.5 2 1.5 1.5 1.6 1.4 1.2 0.8 1.5 

ɼʘʨʭʘʥ 0.6 0.9 1.9 3.2 3.1 2.4 1.6 1.7 1.7 1.8 1.2 0.6 1.7 

ʊʘʡʣʙʘʨ: ϺʛϺʛʜʣʠʡʛ ʘʡʤʛʠʡʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʣʘʚʣʘʭʘʜ ʦʨʩʦʥ ϺʛϺʛʜʣϺϺʨ ʘʚʘʚ. 

 

ʉʘʣʭʠʥʳ ʭʫʨʜʥʳ ʞʠʣʠʡʥ װʥʜʩʵʥ ʤʘʢʩʠʤʫʤ ʭᴇʨʩ ʥװʮʛʵʥ ʙʘʡʭ  ʭʘʚʘʨ, ʥʘʤʨʳʥ ʫʣʠʨʘʣʜ 

ʪʦʭʠʦʣʜʦʞ ʙʘʡʛʘʘ ʥʴ ʭᴇʨʩ ʩʘʣʭʠʘʨ ʵʣʵʛʜʵʭ ʙʦʣʦʤʞʠʡʛ ʙװʨʜװװʣʞ ᴇʛʥᴇ. ʐʦʨʦʦʥ ʰʫʫʨʛʘ 

ʙʦʣ ʮᴇʣʞʠʣʪ, ʙʵʣʯʵʵʨʠʡʥ ʜʦʨʦʡʪʣʳʥ ʥʵʛ ʠʥʜʠʢʘʪʦʨʳʥ ʭʫʚʴʜ ʩʦʥʠʨʭʦʣʪʦʡ ʶʤ. ɹװʩ 

ʥʫʪʘʛʪ ʞʠʣʜʵʵ 15-30 ᴇʜᴇʨ ʰʦʨʦʦʥ ʰʫʫʨʛʘ ʙʦʣʦʭ
9
 ʙᴇʛᴇᴇʜ ʮʘʛ ʫʫʨʳʥ ᴇʨʪᴇᴇ ʭʘʨʫʫʣʫʫʜ 

ʜʵʵʨ ʰʦʨʦʦʥ ʙʦʣʦʥ ʷʚʛʘʥ ʰʦʨʦʦʥ ʰʫʫʨʛʳʛ ʭʦʦʨʦʥʜ ʥʴ ʩʦʣʴʞ ʘʞʠʛʣʘʭ ʷʚʜʘʣ ʵʣʙʵʛ 

ʪʦʭʠʦʣʜʜʦʛ ʫʯʨʘʘʩ ʵʥʵ 2 ʪᴇʨʣʠʡʥ ʰʦʨʦʦʥ ʰʫʫʨʛʳʛ ʥʠʡʣװװʣʵʥ ʰʦʨʦʦ ʭʠʡʩʜʵʛ ᴇʜʨʠʡʥ 

ʪʦʦ ʛʵʞ ʘʚʘʭ ʥʴ ʭᴇʨʩʥʠʡ ʵʣʵʛʜʣʠʡʛ װʥʵʣʵʭ ʪʘʣʘʘʩʘʘ ʪʦʭʠʨʦʤʞʪʦʡ ʙʘʡʜʘʛ.   

23 ʜʫʛʘʘʨ ʭϮʩʥʵʛʪ 

 ʐʦʨʦʦʥ ʰʫʫʨʛʘʪʘʡ Ϻʜʨʠʡʥ ʪʦʦ 

  I II  III  IV V VI  VII  VIII  IX X XI  XII  ɾʠʣ  

ʉװʭʙʘʘʪʘʨ 1 1 4 8 8 5 1 2 1 2 1 

 

34 

ɹʘʨʫʫʥʭʘʨʘʘ 

 

1 2 5 5 2 1 1 2 1 

  

20 

ʆʨʭʦʥ 

 

1 2 7 7 3 1 1 1 2 1 1 27 

ɽʨᴇᴇ 

  

2 7 6 2 1 1 1 1 1 1 23 

ɿװװʥʙװʨʵʥ 1 1 2 6 5 2 1 1 1 2 1 1 24 

ʆʨʭʦʥʪʫʫʣ 

 

1 2 6 7 3 1 1 1 2 1 

 

25 

ʎʘʛʘʘʥʥʫʫʨ 1 1 1 4 4 1 1 1 1 1 1 1 18 

ʍװʜʵʨ 

  

1 3 3 1 1 2 1 1 1 

 

14 

ʎʘʛʘʘʥʪʦʣʛʦʡ 

 

1 2 7 6 3 2 2 2 3 

  

28 

ɹʘʨʫʫʥʙװʨʵʥ 

  

1 2 3 1 1 1 1 1 

  

11 

ɸʣʪʘʥʙʫʣʘʛ 

 

1 2 9 8 3 2 1 2 2 

  

30 

ɹʘʷʥʙʘʨʘʘʪ 

 

1 1 5 4 2 1 1 1 1 

  

17 

ʅʦʤʛʦʥ 1 1 5 8 5 2 2 1 1 1 1 

 

28 

ɿʵʣʪʵʨ 

  

1 4 5 2 3 2 1 1 

  

19 

ʐʘʨʳʥ ʛʦʣ 

 

1 2 5 5 1 1 1 1 1 

  

18 

ʍʦʥʛʦʨ 1 1 4 7 6 2 1 1 1 1 1 1 27 

ʐʘʘʤʘʨ 1 1 2 4 5 2 1 1 1 1 

  

19 

ɼʘʨʭʘʥ 1 1 4 7 6 2 1 1 1 1 1 1 27 

ʊʘʡʣʙʘʨ: ϺʛϺʛʜʣʠʡʛ ʘʡʤʛʠʡʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʣʘʚʣʘʭʘʜ ʦʨʩʦʥ ϺʛϺʛʜʣϺϺʨ ʘʚʘʚ. 

 

ɻʵʭʜʵʵ ʮʘʛ ʫʫʨʳʥ ᴇʨʪᴇᴇ ʭʘʨʫʫʣ ʜʵʵʨ ʰʦʨʦʦʥ ʰʫʫʨʛʘʥʳ ʘʞʠʛʣʘʣʪ ʪʫʥ ʞʠʛʜ ʙʫʩ, ʟʘʨʠʤ 

ʛʘʟʘʨʪ ʥװʜʥʠʡ ʭʘʨʘʘʥʳ ʪװʚʰʥʵʵʩ ʜʵʵʛװװʨ ʰʫʫʨʩʘʥ ʰʦʨʦʦʥ ʰʫʫʨʛʳʛ ʘʞʠʛʣʘʩʘʥ ʙʘʡʭʘʜ 

ʟʘʨʠʤ ʛʘʟʘʨ ʷʚʛʘʥ ʰʦʨʦʦʥ ʰʫʫʨʛʘ, ʰʦʨʦʦʥ ʰʫʫʨʛʳʛ ʥʠʡʣװװʣʵʵʜ ʘʞʠʛʣʘʩʘʥ ʙʘʡʭ ʥʴ 

ʵʣʙʵʛ ʪʦʭʠʦʣʜʜʦʛ. ʀʡʤʜ ʮʘʛ ʫʫʨʳʥ ʘʞʠʛʣʘʣʪʳʥ ᴇʨʪᴇᴇʥ ʜʵʵʨ ʘʞʠʛʣʘʩʘʥ ʰʦʨʦʦʥ 

ʰʫʫʨʛʳʛ ʷʚʛʘʥ ʙʦʣʦʥ ʰʦʨʦʦʥ ʰʫʫʨʛʘ (ʘʞʠʛʣʘʛʯʠʡʥ ʭʘʨʘʘʥʳ ʪϮʚʰʥʵʵʩ ʜʵʵʛϮϮʨ ʰʦʨʦʦ 

ʭʠʡʩʵʭ Ϯʟʵʛʜʵʣ) ʛʵʞ ʷʣʛʘʥ ʘʚʘʭ ʥʴ ʪʦʭʠʨʦʤʞʪʦʡ. ʎʘʛ ʫʫʨʳʥ ʘʞʠʛʣʘʣʪʳʥ ʪʝʭʥʦʣʦʛʠʜ 

ʟʘʨʠʤ ʥʵʛ ᴇᴇʨʯʣᴇʣʪ ʦʨʩʥʳ ʫʣʤʘʘʩ ʰʦʨʦʦʥ ʰʫʫʨʛʘʥʳ ʘʞʠʛʣʘʣʪʳʥ ʥʵʛ ʪᴇʨʣʠʡʥ ʙʘʡʜʘʣ 

ʝʨʵʵʜ ʦʥʳ ʵʭʵʥʜ ʘʣʜʘʛʜʩʘʥ ʫʯʨʘʘʩ ʵʥʵ ʪʘʣʳʥ ʤʵʜʵʵʣʣʠʡʛ ʘʰʠʛʣʘʭʘʜ ʩװװʣʠʡʥ װʝʜ 

                                                           
9
 ɸʡʤʛʠʡʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʣʘʚʣʘʭ-ʜ ᴇʛʩʥᴇᴇʨ 
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ʭװʥʜʨʵʣ ʛʘʨʘʭ ʙʦʣʩʥʳʛ ʜʫʨʜʘʭ ʭʵʨʵʛʪʵʡ. ɻʵʭʜʵʵ 2006 ʦʥʦʦʩ ʵʭʣʵʥ װʥʜʵʩʥʠʡ ʋʩ ʮʘʛ 

ʫʫʨʳʥ ʘʣʙʘʥʳ ʤʦʥʠʪʦʨʠʥʛʠʡʥ ʩװʣʞʵʵʥʠʡ ʭװʨʵʵʥʜ ʘʛʘʘʨ ʜʘʭʴ ʪʦʦʩ, ʪʦʦʩʦʥʮʦʨ 

(ʘʨɻʦʟʦʣʴ)-ʳʥ ʘʛʫʫʣʘʤʞʠʡʛ ʰʫʫʜ ʭʵʤʞʠʭ ʘʚʪʦʤʘʪ ʙʘʛʘʞʫʫʜ ʙʘʡʨʣʫʫʣʘʥ ʘʞʠʣʣʘʞ 

ʵʭʵʣʞ ʙʘʡʥʘ.  

 

2.5. ʋʫʨ ʘʤʴʩʛʘʣʳʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʦʣʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣʣʠʡʥ 

 ʥʵʣʛʵʵװ ʨ ʜʘʛʘʚʨʳʥװ

 
ʍװʥʠʡ ʙʦʣʦʥ ʙʘʡʛʘʣʴ (ʫʫʨ ʘʤʴʩʛʘʣ)-ʠʡʥ ʭװʯʠʥ ʟװʡʣʠʡʥ ʥᴇʣᴇᴇʛᴇᴇʨ ʮᴇʣʞʠʣʪ ʙʦʣʦʭ ʥʴ 

ʶʫʥʳ ᴇʤʥᴇ ʫʨʛʘʤʘʣ ʙװʨʭʵʚʯ ʷʜʫʫʨʘʭ, ʭᴇʨʩʥʠʡ װʨʞʠʣ ʰʠʤ ʜʦʨʦʡʪʦʭ, ʤʝʭʘʥʠʢ ʙװʪʵʮ 

ʵʚʜʨʵʭ, ʭᴇʨʩᴇʥ ʜʵʭ ʰʠʤ ʙʦʜʠʩʳʥ ʵʨʛʵʣʪʠʡʥ ʪʵʥʮʵʣ ʘʣʜʘʛʜʘʭ, ʵʮʩʠʡʥ ʜװʥʜʵʵ ʛʘʟʨʳʥ 

ʙʠʦʣʦʛʠʡʥ ʯʘʜʘʚʭ ʜʦʨʦʡʪʦʞ ʙʵʣʯʵʵʨʠʡʥ ʫʨʛʘʮ ʙʫʫʨʘʭ, ʟװʡʣʠʡʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ 

ʮᴇᴇʨᴇʭᴇʜ ʭװʨʛʵʭ ʙᴇʛᴇᴇʜ ʫʣʤʘʘʨ ʘʥ ʘʤʴʪʜʳʥ ʪʘʨʭʘʣʪʳʥ ʭװʨʵʵ (ʘʨʝʘʣ) ᴇᴇʨʯʣᴇʛʜᴇʭ, 

ʙʵʣʯʵʵʨʠʡʥ ʤʘʣ ʘʞ ʘʭʫʡʥ ʙװʪʵʵʤʞ ʙʫʫʨʘʭ, װװʛʵʵʨ ʜʘʤʞʠʥ ʤʘʣʯʠʜ, ʭᴇʜᴇᴇʛʠʡʥ ʠʨʛʵʜʠʡʥ 

ʷʜʫʫʨʘʣ ʛװʥʟʛʠʡʨʵʭʵʜ ʭװʨʛʵʥʵ. ʎᴇʣʞʠʣʪ ʙʦʣʦʭʦʜ ʛʘʟʘʨ-ʘʛʘʘʨ ʤʘʥʜʣʳʥ ʭʦʦʨʦʥʜʦʭ ʯʠʡʛ, 

ʜʫʣʘʘʥ, ʵʨʯʠʤ ʭװʯʥʠʡ ʩʦʣʠʣʮʦʦʥʜ ᴇᴇʨʯʣᴇʣʪ ʛʘʨʯ ʪʫʭʘʡʥ ʙװʩ ʥʫʪʛʠʡʥ ʫʫʨ ʘʤʴʩʛʘʣ 

ᴇᴇʨʯʣᴇʛʜᴇʭᴇʜ ʭװʨʜʵʛ
10
. ʆʨʦʩʳʥ ʵʨʜʵʤʪʵʥ ɸ.ʅ.ɿʦʣʦʪʦʢʨʳʣʠʥʳ ʩʫʜʘʣʛʘʘʛʘʘʨ 

ʫʨʛʘʤʘʣʰʣʳʛ ʥʦʨʤʯʠʣʩʦʥ ʠʥʜʝʢʩ 0.07-ʘʘʩ ʙʘʛʘ ʙʦʣʩʦʥ ʛʘʟʘʨʪ ʮᴇʣ ᴇᴇʨᴇᴇ ᴇᴇʨʠʡʛᴇᴇ 

ʪʵʪʛʵʞ ʙʘʡʭ ʧʨʦʮʝʩʩ ʙʫʶʫ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʮᴇʣʞʠʣʪ ʙʦʣʥʦ. ʄʦʥʛʦʣ ʦʨʥʳ ʍʘʥʛʘʡ ʛʦʚʠʡʥ 

ʭʠʣ ʟʘʣʛʘʘ ʙװʩ ʥʫʪʘʛʪ ʯʫʭʘʤ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʮᴇʣʞʠʣʪ ʷʚʘʛʜʘʞ ʙʘʡʥʘ ʛʵʩʵʥ ʟʘʨʠʤ ʥʵʛ 

ʥʦʪʦʣʛʦʦ ʙʫʡ
11

.   

ɹʵʣʯʵʵʨ, ʤʘʣ: ʄʦʥʛʦʣ ʦʨʦʥʜ ʠʜʵʚʭʞʠʞ ʙʘʡʛʘʘ ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪʘʣ ʦʨʯʠʤ 

ʭʫʚʴ ʥʴ ʙʘʡʛʘʣʠʡʥ ʭװʯʠʥ ʟװʡʣʠʡʥ ʥᴇʣᴇᴇ (ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʭʫʫʨʘʡʰʠʣʪ), ʪʘʣ ʦʨʯʠʤ ʭʫʚʴ 

ʥʴ ʭװʥʠʡ ʭװʯʠʥ ʟװʡʣʠʡʥ ʥᴇʣᴇᴇ ʙʫʶʫ ʤʘʣʳʥ ʭᴇʣʠʡʥ ʥᴇʣᴇᴇ ʙʫʶʫ ʙʵʣʯʵʵʨʠʡʥ 

ʪʘʣʭʣʘʛʜʘʣʪʳʥ ʥᴇʣᴇᴇ ʛʵʞ ʙʘʛʮʘʘʣʞ ʙʘʡʥʘ
12

.  

-ʣʞʵʵʥʠʡ ᴇʨʪᴇᴇ ʭʘʨʫʫʣʫʫʜ ʜʵʵʨ 1970װʥʜʵʩʥʠʡ ʋʩ ʫʫʨʳʥ ʘʣʙʘʥʳ ʘʞʠʛʣʘʣʪʳʥ ʫʣʩʳʥ ʩת

ʘʘʜ ʦʥʦʦʩ ʵʭʣʵʥ ʪʫʭʘʡʥ ʦʨʦʥ ʥʫʪʛʘʘ ʪᴇʣᴇᴇʣʞ ʯʘʜʘʭ ʭʵʚ ʰʠʥʞʠʡʥ ʙʵʣʯʵʵʨʠʡʥ 

ʭʘʰʘʘʣʩʘʥ ʪʘʣʙʘʡ ʜʵʵʨ 10 ʭʦʥʦʛ ʙװʨʠʡʥ 4 ʜʵʭ ᴇʜᴇʨ, ᴇʨʪᴇᴇ ʭʘʨʫʫʣʘʘʩ ʥʵʣʵʵʜ ʘʣʩʣʘʛʜʩʘʥ 

ʮʵʛ (ʩʫʤʳʥ ʪϺʚϺϺ 5-10 ʢʤ-ʳʥ ʨʘʜʠʫʩ ʜʦʪʦʨ) ʜʵʵʨ ʩʘʨ ʙװʨʠʡʥ ʩװװʣʠʡʥ 10 ʭʦʥʦʛʠʡʥ 

ʜʫʥʜʘʭ ᴇʜᴇʨ (ʩʘʨ ʙϮʨʠʡʥ 25-ʥʜ) ʙʵʣʯʵʵʨʠʡʥ ʫʨʛʘʮ (ʛʘʟʨʳʥ ʭϺʨʩʥϺϺʩ 1 ʩʤ ʜʵʵʛϮϮʨ 

ʭʘʡʯʠʣʞ ʘʚʩʘʥ ʜʵʵʞ)-ʳʛ ʭʫʫʨʘʡ ʞʠʥʛʵʵʨ ʥʴ ʪʦʜʦʨʭʦʡʣʞ ʟʦʭʠʭ ʩʘʥ ʙװʨʜװװʣʞ ʠʨʩʵʥ 

ʙʠʣʵʵ. ʎʘʛ ʫʫʨʳʥ ʟʘʨʠʤ ᴇʨʪᴇᴇʜʠʡʥ ʙʵʣʯʵʵʨʠʡʥ ʭʘʰʘʘʣʩʘʥ ʙʦʣʦʥ ʭʘʰʘʘʣʘʘʛװʡ ʪʘʣʙʘʡ 

ʜʵʵʨ ʟʫʥʳ ʫʨʛʘʮ (8-ʨ ʩʘʨʳʥ 3 ʜʫʛʘʘʨ ʘʨʘʚ ʭʦʥʦʛʠʡʥ)-ʳʥ ʦʣʦʥ ʞʠʣʠʡʥ ʷʚʮʳʛ 12-ʨ 

ʪʘʭʠʨʤʘʛʪ װʟװװʣʵʚ .  

                                                           
10 Natsagdorj L.Gomboluudev. Evaluation of natural forcing leading to desertification in Mongolia-Mongolian 

geoscientist, 2005, pp. 7-18 

11
 ʅʘʮʘʛʜʦʨʞ ʃ. ʄʦʥʛʦʣ ʦʨʥʳ ʥʫʪʘʛ ʜʵʚʩʛʵʨ ʮᴇʣʞʠʣʪʠʡʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʭװʯʠʥ ʟװʡʣʠʡʥ װʥʵʣʛʵʵʥʠʡ 
ʘʩʫʫʜʘʣʜ- ʄʦʥʛʦʣ ʦʨʥʳ ʛʝʦʵʢʦʣʦʛʠʡʥ ʘʩʫʫʜʘʣ, ˉ 4, 2004, ʭ. 43-60 
12

 ʅʘʮʘʛʜʦʨʞ ʃ. ɹʘʡʛʘʣʴ ʦʨʯʥʳ ʤʦʥʠʪʦʨʠʥʛ \ʩʫʨʘʭ ʙʠʯʠʛ\ - ʋɹ, BCI ʭʵʚʣʵʣʠʡʥ ʛʘʟʘʨ, 2004, 347 ʪʘʣ. 
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12 ʜʫʛʘʘʨ ʪʘʭʠʨʤʘʛ. ʎʘʛ ʫʫʨʳʥ 

ʟʘʨʠʤ ϺʨʪϺϺʥʠʡ ʙʵʣʯʵʵʨʠʡʥ 

ʭʘʰʘʘʣʩʘʥ, ʭʘʰʘʘʣʘʘʛϮʡ 

ʪʘʣʙʘʡʥ ʟʫʥʳ ʠʭ ʫʨʛʘʮʳʥ ʦʣʦʥ 

ʞʠʣʠʡʥ ʷʚʮ 
 

 

 

1980-ʦʥʦʦʩ ʭʦʡʰʠʭ ʤʵʜʵʵʛʵʵʨ ʙװʩ ʥʫʪʘʛʪ ʙʵʣʯʵʵʨʠʡʥ ʭʘʰʘʘʣʩʘʥ ʪʘʣʙʘʡʥ ʟʫʥʳ ʫʨʛʘʮ 

ʝʨᴇʥʭʠʡʜᴇᴇ ʦʥʮʳʥ ᴇᴇʨʯʣᴇʣʪʛװʡ ʶʤ ʫʫ, ʙʘʛʘ ʟʵʨʵʛ ʥʵʤʵʛʜʵʭ ʭʘʥʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. ɻʵʪʵʣ 

ʛʘʥ ʭʫʫʨʘʡʰʣʳʥ ʵʨʯʠʤ ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘ װʝʜ ʵʥʵ ʥʴ ʟᴇʨʯʠʣʪʵʡ ʭʘʨʘʛʜʘʞ ʙʘʡʛʘʘ ʷʚʜʘʣ 

ʙʵʣʯʵʵʨʠʡʥ ʟװʡʣʠʡʥ ʙװʨʜʵʣʜ ᴇᴇʨʯʣᴇʣʪ ʦʨʞ ʙʘʡʛʘʘʛʘʘʩ ʰʘʣʪʛʘʘʣʞ ʙʘʡʞ ʤʘʛʘʜʛװʡ
13

. ɹʠʜ 

ɹʘʨʫʫʥʭʘʨʘʘ ᴇʨʪᴇᴇʥʠʡ ʭʘʰʘʘʣʩʘʥ ʪʘʣʙʘʡʥ ʫʨʛʘʮ ʙʘ ʐʘʰʢʦʛʠʡʥ ʯʠʡʛʰʣʠʡʥ 

ʠʣʪʛʵʣʮװװʨʠʡʥ ʭʦʦʨʦʥʜʦʭ ʭʘʤʘʘʨʣʳʛ װʟװװʣʵʚ (13-ʨ ʪʘʭʠʨʤʘʛ). ʕʥʜʵʵʩ װʟʵʭʵʜ 8-ʨ ʩʘʨʳʥ 

ʩװװʣʯʠʡʥ ʘʨʘʚ ʭʦʥʦʛʠʡʥ ʙʵʣʯʵʵʨʠʡʥ ʫʨʛʘʮ ʥʴ ʟʫʥʳ ʫʣʠʨʣʳʥ (V-VIII ʩʘʨ) ʯʠʡʛʰʣʠʡʥ 

ʠʣʪʛʵʣʮװװʨʪʵʡ ʭʘʥʛʘʣʪʪʘʡ ᴇʥʜᴇʨ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʭ ʶʤ. 

 

 

 

 

13 ʜʫʛʘʘʨ ʪʘʭʠʨʤʘʛ. ɹʵʣʯʵʵʨʠʡʥ 

ʭʘʰʘʘʣʩʘʥ ʪʘʣʙʘʡʥ ʫʨʛʘʮ ʙʘ 

ʐʘʰʢʦʛʠʡʥ ʯʠʡʛʰʣʠʡʥ ʠʣʪʛʵʣʮϮϮʨ 

(Md)-ʠʡʥ ʭʘʤʘʘʨʘʣ  

 

(ɹʘʨʫʫʥʭʘʨʘʘ ϺʨʪϺϺʥʠʡ ʤʵʜʵʵʛʵʵʨ)  
 

 

ʄʦʥʛʦʣ ʦʨʥʳ ʥᴇʭʮᴇʣʜ ʙʵʣʯʵʵʨʠʡʥ ʜʦʨʦʡʪʦʣ ʥʴ ʪʵʞʵʵʣʠʡʥ װʥʵʪ ʯʘʥʘʨ ʙװʭʠʡ ʟװʡʣ 

ʫʨʛʘʤʣʳʥ ʪʦʦ ʘʘʞʤʘʘʨ ʙʫʫʨʯ, ʘʰʠʛʣʘʣʪʘʜ ʪʵʩʚʵʨʪʵʡ ʫʨʛʘʤʣʘʘʨ ʩʦʣʠʛʜʦʭ ʟװʡʣʠʡʥ 

ʙװʨʜʣʠʡʥ ʰʠʣʞʠʣʪʵʵʨ ʠʣʵʨʜʵʛ. ʋʜʘʘʥ ʭʫʛʘʮʘʘʛʘʘʨ װʨʛʵʣʞʠʣʩʵʥ ʭʵʪ ʘʰʠʛʣʘʣʪʳʥ 

                                                           
13

 ʍʘʤʪʳʥ ʙװʪʵʵʣ ʄʦʥʛʦʣ ʦʨʥʳ ʙʵʣʯʵʵʨʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ װʥʜʵʩʥʠʡ ʪʘʡʣʘʥ-ʋɹ., 2018, 66 ʥװװʨ, 

ɹ.ʕʨʜʵʥʵʮʵʮʵʛ 2019: ʋʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʙʵʣʯʵʵʨʪ װʟװװʣʵʭ ʥᴇʣᴇᴇʣʣʠʡʥ װʥʵʣʛʵʵ /ʍɸɸ-ʥ 

ʫʭʘʘʥʘʘʨ ʜʦʢʪʦʨ (PhD)-ʳʥ ʟʵʨʵʛ ʛʦʨʠʣʩʦʥ ʙװʪʵʵʣ, 188 ʥװװʨ 
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ʥᴇʣᴇᴇʛᴇᴇʨ ʞʠʰʵʵ ʥʴ װʝʪʵʥ ʫʨʛʘʤʣʳʥ ʙװʨʭʵʮ ʙʘʛʘʩʘʞ, ʫʣʘʣʞ ʙʘ ʙʵʣʯʵʵʨʠʡʥ ʜʦʨʦʡʪʣʳʛ 

ʛʦʣ ʠʣʵʨʭʠʡʣʵʛʯ ʙʦʣʦʭ ɸʜʘʤʩʳʥ ʰʘʨʠʣʞ (ʩᴇᴇʛᴇʥʮᴇʨ) ʦʣʰʠʨʥʦ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ, 

ʘʰʠʛʣʘʣʪʘʜ ʪʵʩʚʵʨʪʵʡ ʟװʡʣװװʜ ʦʣʰʠʨʯ ʙʵʣʯʵʵʨʣʵʣʪʵʜ ʤʵʜʨʵʛ ʟװʡʣװװʜʠʡʥ ʦʨʦʥ ʟʘʡʛ 

ʥᴇʭᴇʭ ʪʫʣ ʙʵʣʯʵʵʨ ʜʦʨʦʡʪʦʭʳʛ ʜʘʛʘʥ ʥʠʡʪ ʫʨʛʘʮʳʥ ʭʵʤʞʵʵ ʙʫʫʨʘʭʛװʡ ʙʘʡʭ 

ʤʘʛʘʜʣʘʣʪʘʡ.  

ʋʩ ʮʘʛ ʫʫʨʳʥ ʘʞʠʛʣʘʣʪʳʥ ʩװʣʞʵʵʛ ʪװʰʠʛʣʵʥ 2001 ʦʥʦʦʩ ʭʦʡʰ ʄʦʥʛʦʣ ʫʣʩʳʥ 

ʩʫʤʜʳʥ ʙʘʛ ʙװʨʠʡʥ  ᴇʚᴇʣ ʭʘʚʨʳʥ ʙʵʣʯʵʵʨʠʡʥ ʪʘʣʙʘʡ ʜʵʵʨ ʙʵʣʯʵʵʨʠʡʥ ʪʘʣʭʘʛʜʣʳʥ 

ʭʵʤʞʠʣʪ ʭʠʡʞ ʵʭʵʣʩʵʥ ʙᴇʛᴇᴇʜ 2011 ʦʥʦʦʩ ʵʥʵʭװװ ʤʦʥʠʪʦʨʠʥʛʠʡʥ ʪʦʛʪʦʣʮʦʦʛ ʦʣʦʥ 

ʫʣʩʘʜ ʭװʣʵʵʥ ʟᴇʚʰᴇᴇʨᴇʛʜʩᴇʥ ʥʠʡʪʣʵʛ ʘʨʛʘʟװʡʛ ʙʘʨʠʤʪʣʘʥ ʫʨʛʘʤʣʳʥ ʥʘʚʯʥʳ ʪʫʩʛʘʛ 

ʙװʨʭʵʮ, ʟʦʥʭʠʣʦʭ ʟװʡʣʠʡʥ ʙװʨʵʣʜʵʭװװʥ, ʦʣʦʥ ʥʘʩʪ ʫʨʛʘʤʣʳʥ ʩʫʫʨʴ ʭʦʦʨʦʥʜʳʥ ʟʘʡ, 

ʫʨʛʘʤʣʳʥ ᴇʥʜᴇʨ, ʥʵʛʞ ʪʘʣʙʘʡʥ ʫʨʛʘʮʳʛ ʪʦʜʦʨʭʦʡʣʦʭ, ʙʵʣʯʵʵʨʠʡʥ ʪᴇʣᴇʚʠʡʥ ʛʵʨʵʣ ʟʫʨʘʛ 

ʘʚʘʭ ʟʵʨʛʵʵʨ ʪᴇʛᴇʣʜᴇʨʞװװʣʵʥ ᴇʜʛᴇᴇ ʙʵʣʯʵʵʨʠʡʥ ʵʨװװʣ ʤʵʥʜʠʡʥ װʥʵʣʛʵʵʥʠʡ ʪʦʛʪʦʣʮʦʦ 

ʙʦʣʛʦʥ ʭᴇʛʞװװʣʩʵʥ ʙʠʣʵʵ. ʕʥʵʭװװ ʭʵʤʞʠʣʪʠʡʥʭʵʵ װʥʜʩʵʥ ʜʵʵʨ ʪʫʭʘʡʥ ʙʵʣʯʵʵʨʠʡʥ 

ʪᴇʣᴇʚ ʙʘʡʜʘʣ ʮʘʘʰʠʜ ʫʥʘʛʘʥ ʪᴇʣᴇʚʪᴇᴇ ʥᴇʭᴇʥ ʩʵʨʛʵʭ ʙʦʣʦʤʞʠʡʛ ʙʵʣʯʵʵʨ ʘʰʠʛʣʘʣʪʪʘʡ 

ʭʦʣʙʦʥ 5 ʘʥʛʠ ʙʦʣʛʦʩʦʥ ʙʘʡʜʘʛ. ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʟʘʨʠʤ ʩʫʤʜʳʥ ʙʵʣʯʵʵʨʪ ʭʵʤʞʠʣʪʠʡʥ 

ʩʦʥʛʦʩʦʥ ʮʵʛװװʜ ʜʵʵʨʭ ʙʵʣʯʵʵʨʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ ᴇᴇʨʯʣᴇʣʪʠʡʛ 24-ʨ ʭװʩʥʵʛʪʵʵʩ ʭʘʨʞ 

ʙʦʣʦʭ ʙʘʡʥʘ.  

24 ʜϮʛʵʵʨ ʭϮʩʥʵʛʪ 

 ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʟʘʨʠʤ ʩʫʤʜʳʥ ʙʵʣʯʵʵʨʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʩʦʥʛʦʩʦʥ ʮʵʛϮϮʜ ʜʵʵʨʭ ʙʵʣʯʵʵʨʠʡʥ 

ʪϺʣϺʚ ʙʘʡʜʣʳʛ ϺϺʨʯʣϺʣʪ 
 

         

ˉ 

 

ʉʫʤ, ʙʘʛ, 

ʟʦʛʩʦʦʣ ʮʵʛ 

 

ɸʥʭʥʳ ʪᴇʣᴇʚ ʙʘʡʜʘʣ 

ʐʘʣʛʫʫʨ ɼʦʨʦʡʪʩʦʥ ʪᴇʣᴇʚ 

ʙʘʡʜʘʣ ʉʦʨʛʦʛ ʪᴇʣᴇʚ ᴆʥᴇᴇʛʠʡʥ ʪᴇʣᴇʚ 

1 ʎʘʛʘʘʥʥʫʫʨ, 

ʊʠʡʨʵʛ 

ɸʣʘʛ ᴇʚʩ-ʞʠʞʠʛ 

ʜʵʛʥװװʣʪ װʝʪʵʥʪ 

ʙװʣʛʵʤʜʵʣ 

 ʝʪʵʥ>20%ת

 ʝʪʵʥ>30%ת

ʐʠʨʵʛ 

ʫʣʘʣʞ>20% 

ʐʠʨʵʛ ʫʣʘʣʞ>40 

ɼʦʨʦʡʪʣʳʥ ʪʘʥʠʫʨ 

ʫʨʛʘʤʘʣ ʙװʭʠʡ ʐʠʨʵʛ 

ʫʣʘʣʞʠʪ ʙװʣʛʵʤʜʵʣ 

2 ʆʨʭʦʥ ʪʫʫʣ, 

ʍʦʥʛʦʨ ʦʚʦʦ  

ɸʣʘʛ ᴇʚʩ-ɹʘʡʛʘʣʠʡʥ 

ʭʷʣʛʘʥʘʪ ʙװʣʛʵʤʜʵʣ 

ɹʘʡʛʘʣʠʡʥ 

ʭʷʣʛʘʥʘ>30% 

ɹʘʡʛʘʣʠʡʥ 

ʭʷʣʛʘʥʘ>45% 

ʐʘʨʠʣʞ>25% 

ʐʠʨʵʛ 

ʫʣʘʣʞ<25% 

ʐʘʨʠʣʞ>35% 

ʐʠʨʵʛ ʫʣʘʣʞ-

ʰʘʨʠʣʞʠʪ ʙװʣʛʵʤʜʵʣ 

3 ɼʘʨʭʘʥ ʋʫʣ, 

ʆʨʭʦʥ 2-ʨ 

ʙʘʛ-ɼʘʨʜʘʡ 

ʥʫʫʨ 

 ʝʪʵʥ-ʢʨʳʣʦʚʳʥת

ʭʷʣʛʘʥʘʪ ʙװʣʛʵʤʜʵʣ, 

ɸʛʴ ʢʨʳʣʦʚʳʥ 

ʭ̫ ʣʛʘʥʘ-װʝʪʵʥʪ 

ʙװʣʛʵʤʜʵʣ 

ʂʨʳʣʦʚʳʥ 

ʭʷʣʛʘʥʘ>20% 

 ʝʪʵʥ>15%ת

ɸʛʴ <10% 

ɸʛʴ>20% 

ɸʜʘʤʩʳʥ 

ʰʘʨʠʣʞ>25% 

ɼʦʨʦʡʪʣʳʥ ʪʘʥʠʫʨ 

ʫʨʛʘʤʘʣ ʙװʭʠʡ ʐʠʨʵʛ 

ʫʣʘʣʞ-ʰʘʨʠʣʞʠʪ 

ʙװʣʛʵʤʜʵʣ 

4 ʄʘʥʜʘʣ 

ʊװʥʭʵʣ 

ʉʵʨʛʵʣʵʥ 

ʜʵʥʞ 

ɸʣʘʛ ᴇʚʩ-ɹʘʡʛʘʣʠʡʥ 

ʭʷʣʛʘʥʘʪ ʙװʣʛʵʤʜʵʣ 

ɹʘʡʛʘʣʠʡʥ 

ʭʷʣʛʘʥʘ>30% 

ɹʘʡʛʘʣʠʡʥ 

ʭʣ̫ʛʘʥʘ>45% 

ʐʘʨʠʣʞ>25% 

ʐʠʨʵʛ 

ʫʣʘʣʞ<25% 

ʐʘʨʠʣʞ>35% 

ʐʠʨʵʛ ʫʣʘʣʞ-

ʰʘʨʠʣʞʠʪ ʙװʣʛʵʤʜʵʣ 

ɹʵʣʯʵʵʨʠʡʥ ʤʦʥʠʪʦʨʠʥʛʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʮʵʛ (ʟʦʛʩʦʦʣ ʮʵʛ ʛʵʞ ʥʵʨʣʵʜʵʛ) ʜʵʵʨʭ 

ʙʵʣʯʵʵʨʠʡʥ ʜʦʨʦʡʪʣʳʥ װʥʵʣʛʵʵʛ ʭʠʡʩʵʥ ʜװʨʩʣʵʣʠʡʛ 38-ʨ ʟʫʨʘʛʪ װʟװװʣʵʚ
14

.  
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 http://greenmongolia.mn/?page_id=32138 ʩʘʡʪʘʘʩ ʘʚʘʚ 
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ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 

 

  72 
 

 
38 ʜʫʛʘʘʨ ʟʫʨʘʛ. ɹʵʣʯʵʵʨʠʡʥ ʪʘʣʭʘʛʜʣʳʥ Ϯʥʵʣʛʵʵʥʠʡ ʞʠʰʵʵ 

 

ɹʵʣʯʵʵʨʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʘʣʜ ᴇᴇʨʯʣᴇʣʪ ʦʨʞ ʙʘʡʛʘʘ ʥʴ ʥʵʛ ʪʘʣʘʘʨ ʭʫʫʨʘʡʰʠʣ ʷʚʘʛʜʘʞ 

ʙʘʡʛʘʘʪʘʡ, ʥᴇʛᴇᴇ ʪʘʣʘʘʨ ʤʘʣʳʥ ʪʦʦ ʪʦʣʛʦʡ ᴇʩᴇʞ ʙʵʣʯʵʵʨ ʪʘʣʭʣʘʛʜʘʭ ʷʚʜʘʣ ʥʵʤʵʛʜʵʞ 

ʙʘʡʛʘʘʪʘʡ ʭʦʣʙʦʦʪʦʡ (14-ʨ ʪʘʭʠʨʤʘʛ). 

 

 

 

 

14 ʜϮʛʵʵʨ ʪʘʭʠʨʤʘʛ. 

ɸʡʤʛʠʡʥ ʤʘʣʳʥ ʪʦʦ 

ʪʦʣʛʦʡʥ ʜʠʥʘʤʠʢ 
 

 

 

 

15 ʜʫʛʘʘʨ ʪʘʭʠʨʤʘʛ. 

ɸʡʤʛʠʡʥ ʥʠʡʪ ʤʘʣ 

ʩϮʨʵʛʪ Ϯʭʵʨ, ʷʤʘʘʥʳ 

ʵʟʣʵʭ ʭʫʚʠʡʥ ʜʠʥʘʤʠʢ 
 

 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 

 

  73 
 

ʊʘʭʠʨʤʘʛʘʘʩ װʟʵʭʵʜ ʟʘʭ ʟʵʵʣʜ ʦʨʞ ʥʵʛʜʵʣ ʪʘʨʩʥʘʘʩ ʭʦʡʰ ʥʠʡʪ ʤʘʣ װʥʜʩʵʥʜʵʵ 3 

ʛʘʨʫʡ ʜʘʭʠʥ ᴇʩʩᴇʥ ʘʞ. ʄʘʣʳʥ ʪʦʦ ʪʦʣʛʦʡʥ ᴇʩʩᴇʥʪʵʡ ʫʷʣʜʘʥ ʩװʨʛʠʡʥ ʙװʪʵʮ ʵʚʜʵʨʯ 

ᴇʥʜᴇʨ ᴇʚʩʪʵʡ ʙʵʣʯʵʵʨ ʘʰʠʛʣʘʜʘʛ װʭʵʨ ʩװʨʛʠʡʥ ʭʫʚʠʡʥ ʞʠʥ ʭʦʨʦʛʜʦʞ, ʭʘʨʠʥ ʦʨʦʥʜ ʥʴ 

ʙʵʣʯʵʵʨʠʡʛ ʤᴇʣʞʠʞ ʠʜʜʵʛ ʷʤʘʘʥ ʩװʨʛʠʡʥ ʭʫʚʠʡʥ ʞʠʥ ʠʭʵʵʭʵʥ ʥʵʤʵʛʜʩʵʵʨ ʙʘʡʭ ʶʤ (15-

ʨ ʪʘʭʠʨʤʘʛ). ʅʵʛ ʪʘʣʘʘʨ ʙʵʣʯʵʵʨʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʘʣ ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʘʡʛʘʘ, ʥᴇʛᴇᴇ ʪʘʣʘʘʨ 

ʭʘʣʫʫʥ ᴇʜʨʠʡʥ ʪʦʦ ʥʵʤʵʛʜʵʞ ᴇʜʨʠʡʥ ʮʘʛʪ ʤʘʣ ʩװʨʵʛ ʭʵʚʠʡʥ ʙʵʣʯʵʵʨʣʵʭ ʙʦʣʦʤʞʛװʡ 

ʭʫʛʘʮʘʘ ʦʣʰʠʨʯ ʙʘʡʛʘʘʛʘʘʩ ʤʘʣʳʥ ʥʵʛ ᴇʜᴇʨʪ ʠʜʵʭ ᴇʚʩ ʪʵʞʵʵʣʠʡʥ ʭʵʤʞʵʵ ʙʘʛʘʩʘʞ 

ʤʘʣʳʥ ʞʠʥ ʭʦʨʦʛʜʦʭ ʙʫʶʫ ʜʘʚʞʘʘʨʘʭ ʷʚʮ ʘʞʠʛʣʘʛʜʜʘʛ ʙʘʡʥʘ. װתʥʵʵʩ ʙʦʣʞ ʤʘʣ 

ʩװʨʛʠʡʥ ʟʫʜʘʜ ʵʤʟʵʛ ʙʘʡʜʘʣ ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ
15

. ɻʘʥ, ʟʫʜʘʜ ʭʘʤʛʠʡʥ ʵʤʟʵʛ ʙʫʶʫ ʪʦʤ 

ʤʘʣʳʥ ʟװʡ ʙʫʩ ʭʦʨʦʛʜʣʳʛ ʦʥʳ ʵʭʵʥʜ ʙʘʡʩʘʥ ʤʘʣʳʥ ʪʦʦʥʜ ʭʘʨʴʮʫʫʣʩʘʥ ʭʘʨʴʮʘʘ (%-ʦʦʨ) 

ʙʘ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮʘʛ ʫʫʨʳʥ ᴇʨʪᴇᴇʜᴇᴇʨ ʜʫʥʜʘʞʣʘʩʘʥ ʟʫʜʳʥ ʠʥʜʝʢʩʠʡʥ ʭʘʤʘʘʨʣʳʛ 

ʙʦʜʦʞ ʛʘʨʛʘʚ (16-ʨ ʪʘʭʠʨʤʘʛ).  

 

 

 

16 ʜʫʛʘʘʨ ʪʘʭʠʨʤʘʛ.ʉʵʣʵʥʛʵ 

ʘʡʤʛʠʡʥ ʪʦʤ ʤʘʣʳʥ ʟϮʡ ʙʫʩ 

ʭʦʨʦʛʜʣʳʥ ʞʠʣ ʞʠʣʠʡʥ ʭʫʚʴ 

ʙʘ ʘʡʤʛʠʡʥ ʥʫʪʛʘʘʨ 

ʜʫʥʜʘʞʣʘʩʘʥ ʟʫʜʳʥ 

ʠʥʜʝʢʩʠʡʥ  ʦʣʦʥ ʞʠʣʠʡʥ 

ʭʘʥʜʣʘʛʘ   
 

 

ʊʘʭʠʨʤʘʛʘʘʩ װʟʵʭʵʜ ʟʫʜʳʥ ʠʥʜʝʢʩʠʡʥ ʫʪʛʘ ʠʭ ʙʦʣʦʭ (ʟʫʥʜʘʘ ʛʘʥʜʫʫ, ϺʚϺʣ ʥʴ ʮʘʛ ʭʘʪʫʫ) 

ʪʫʪʘʤ ʤʘʣʳʥ ʟװʡ ʙʫʩʳʥ ʭʦʨʦʛʜʦʣ ʠʭʩʵʭ ʭʘʥʜʣʘʛʘ ʠʣʵʨʭʠʡ ʙᴇʛᴇᴇʜ ʵʥʵ 2 

ʭʵʤʞʠʛʜʵʭװװʥʠʡ ʭʦʦʨʦʥʜʦʭ ʭʘʤʘʘʨʣʳʥ ʠʪʛʵʣʮװװʨ (ʢʦʨʨʝʣʷʮʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ) 0,52 

ʦʨʯʠʤ ʙʦʣʥʦ.  

 

ɻʘʟʘʨ ʪʘʨʠʘʣʘʥ: ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʆʨʭʦʥ, ʉʵʣʵʥʛʵ, ʍʘʨʘʘ, ɽʨᴇᴇ ʛʦʣʳʥ ʜʘʣʘʡʥ 

ʪװʚʰʥʵʵʩ 700-800 ʤ ᴇʨʛᴇʛʜʩᴇʥ ʥʫʪʘʛ ʙʦʣ ʭᴇʨʩ-ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʭʫʚʴʜ ʤʘʥʘʡʜʘʘ ʣ ʛʘʟʘʨ 

ʪʘʨʠʘʣʘʥ ʵʨʭʣʵʭʵʜ ʭʘʨʴʮʘʥʛʫʡ ʪʦʭʠʨʦʤʞʪʦʡ ʙװʩ ʥʫʪʘʛ
16

. ɿᴇʚʭᴇʥ ʵʥʵ ʥʫʪʘʛʪ ʣ ʫʫʨ 

ʘʤʴʩʛʘʣʳʥ ʙʠʦ ʯʘʜʘʤʞ 80 ʜʵʩ (ʙʘʣʣ) ʭװʨʥʵ (25-ʨ ʭϮʩʥʵʛʪ). 

 

 

 

                                                           
15

 Natsagdorj L. Dulamsuren J.  Some aspects of assessment of the dzud phenomena - Papers in Meth.ʘnd 

Hydrology, N  23/3, ʋɹ, 2001, ʨʨ.3-18  Natsagdorj L. Sarantuya G. ON THE ASSESMENT AND 

FORECASTING OF WINTER ïDISASTER ( ATMOSPHERIC CAUSED  DZUD) OVER MONGOLIA ïñthe 

sixth international workshop  proceeding on climate change in Arid and Semi-Arid Regions of Asiaò Aug. 25-26 

.2004 UB.pp.72-88  

16 Natsagdorj L. Munkhbat B. and Gomboluudev P. (2019) Climate biocapacity of Mongolia and its change-

Proceedings of the Mongolian academy of sciences, Vol.59, No 2 (230), pp. 54-70  

ʃ. ʅʘʮʘʛʜʦʨʞ, ɻ. ɼʘʚʘʘʜʦʨʞ, ʗ. ɹʘʘʩʘʥʜʦʨʞ ʄʦʥʛʦʣ ʫʣʩʳʥ ʛʘʟʘʨ ʪʘʨʠʘʣʘʥʛʠʡʥ ʙװʩʯʣʵʣ-ñʄʦʥʛʦʣ ʫʣʩʘʜ 

ʛʘʟʘʨ ʪʘʨʠʘʣʘʥ ʵʨʭʣʵʭ ʩʠʩʪʝʤò ʥʦʤʳʥ 2-ʨ ʙװʣʵʛ (2019), ʭ. 29-110  
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25 ʜʫʛʘʘʨ ʭϮʩʥʵʛʪ  

ʋʫʨ ʘʤʴʩʛʘʣʳʥ ʙʠʦ ʯʘʜʘʤʞʠʡʥ ϮʟϮϮʣʵʣʪϮϮʜ (1981-2010 ʦʥʳ ʜʫʥʜʞʘʘʨ) 

ɸʡʤʘʛ  ʎʘʛ ʫʫʨʳʥ ᴇʨʪᴇᴇʜʠʡʥ ʥʵʨʩ Bk1900 Bk1000 Ὕὑ 

 

 

 

ʉʵʣʵʥʛʵ 

ʉװʭʙʘʘʪʘʨ 65 68 8,25 

ʆʨʭʦʥ 70 73 8,65 

ɹʘʨʫʫʥʭʘʨʘʘ 65 68 8,58 

ɽʨᴇᴇ 61 64 7,52 

ʆʨʭʦʥʪʫʫʣ* 74 77 8,8 

ʎʘʛʘʘʥ ʥʫʫʨ* 69 72 8,0 

ɼʘʨʭʘʥ ʋʫʣ ɼʘʨʭʘʥ 80 83 9,45 

ʊʘʡʣʙʘʨ: Bk-ʋʫʨ ʘʤʴʩʛʘʣʳʥ ʙʠʦ ʯʘʜʘʤʞ ʐʘʰʢʦʛʠʡʥʭʦʦʨ,  

TK-ʀʚʘʥʦʚ-ʄʝʟʝʥʮʝʚʠʡʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ Ϯʨ ʘʰʛʠʡʥ ʠʥʜʝʢʩ  

 

ʍװʩʥʵʛʪʵʵʩ ʭʘʨʚʘʣ ʉʵʣʵʥʛʠʡʥ ʥʫʪʘʛ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʙʠʦ ʯʘʜʘʤʞ ʙʘʛʘ, ʙʘʛʘʚʪʘʨ ʘʥʛʠʣʘʣʜ 

ʭʘʤʘʘʨʯ ʙʘʡʥʘ. ʋʣʘʘʥ ʙʫʫʜʘʡʥ ʫʨʛʘʮʳʥ ʦʣʦʥ ʞʠʣʠʡʥ ʭʵʣʙʵʣʟʵʣ ʪʫʭʘʡʥ ʫʨʛʘʣʪʳʥ 

ʭʫʛʘʮʘʘʥʳ ʮʘʛ ʘʛʘʘʨʳʥ ʥᴇʭʮᴇʣᴇᴇʩ ʭʘʤʘʘʨʜʘʛ
17

. ʋʣʘʘʥ ʙʫʫʜʘʡʥ ʫʨʛʘʮ ʙʘ ʫʫʨ ʘʤʴʩʛʘʣʳʥ 

 ʟʵʭʵʜ ʫʨʛʘʤʘʣ ʫʨʛʘʣʪʳʥװ ʜʠʡʥ ʭʦʦʨʦʥʜʦʭ ʭʘʤʘʘʨʣʳʛ (26-ʨ ʭϮʩʥʵʛʪ) ʙʦʜʦʞװװʣʵʣʪװװʟװ

ʭʫʛʘʮʘʘʥʜ ʇʝʜʠʡʥ ʠʥʜʝʢʩ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʙʫʶʫ 10,74-11,278 ʭʦʦʨʦʥʜ ʭʵʣʙʵʣʟʵʞ ʙʘʡʥʘ.   

26 ʜʫʛʘʘʨ ʭϮʩʥʵʛʪ  

 ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʫʣʘʘʥ ʙʫʫʜʘʡʥ ʫʨʛʘʮ (ʮ/ʛʘ) ʙʘ ʫʨʛʘʣʪʳʥ ʭʫʛʘʮʘʘʥʳ 

 ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʟʘʨʠʤ ϮʟϮϮʣʵʣʪʠʡʥ ʭʦʦʨʦʥʜʦʭ ʭʘʤʘʘʨʘʣ 
 ʣʵʣʪ ʍʘʤʘʨʩʘʥװװʟװ ˉ

ʭʫʛʘʮʘʘ 

ʍʘʤʘʨʩʘ

ʥ ʥʫʪʘʛ 

ʍʘʤʘʘʨʣʳʥ 

ʭʵʣʙʵʨ 

ɼʝʪʝʨʤʠʥʘʮʳʥ 

ʠʪʛʵʣʮװװʨ 

1 ʇʝʜʠʡʥ ʠʥʜʝʢʩ (V-VII ʩʘʨ) Si 1962-2018 

ʦʥ 

ɸʡʤʘʛ y = -1.8032x + 

10.74 

R² = 0.2771 

 

2 ʇʝʜʠʡʥ ʠʥʜʝʢʩ (V-VII ʩʘʨ) Si 1970-2018 

ʦʥ 

ɸʡʤʘʛ y = -2.1738x + 

11.278 

R² = 0.3692 

 

3 ʐʘʰʢʦʛʠʡʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʙʠʦ 

ʯʘʜʘʤʞ Bk1000 

1975-2018 

ʦʥ 

ɸʡʤʘʛ y = 0.1075x + 

3.5882 

R² = 0.2276 

4 ʐʘʰʢʦʛʠʡʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʙʠʦ 

ʯʘʜʘʤʞ Bk1000 

1975-2018 

ʦʥ 

ɸʡʤʘʛ y = 0.3592x
0.7997

 R² = 0.3123 

5 ʐʘʰʢʦʛʠʡʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʙʠʦ 

ʯʘʜʘʤʞ Bk1000 

1999-2018 

ʦʥ 

ɸʡʤʘʛ y = 1.7331e
0.029x

 R² = 0.3692 

 

6 ʐʘʰʢʦʛʠʡʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʙʠʦ 

ʯʘʜʘʤʞ Bk1000 

1975-2018 

ʦʥ 

ʆʨʭʦʥ 

ʩʫʤ 

y = 0.3655x
0.743

 R² = 0.3029 

 

7 ʍʫʨ ʪʫʥʘʜʘʩ, ʪʝʤʧʝʨʘʪʫʨʳʥ 

ʩʪʘʥʜʘʨʪʯʠʣʩʘʥ ʠʥʜʝʢʩ SPEI 

1975-2018 

ʦʥ 

ɸʡʤʘʛ y = 1.7122x
2
 + 

3.4746x + 9.9346 

R² = 0.3711 

 

8 ʍʫʨ ʪʫʥʘʜʘʩ, ʪʝʤʧʝʨʘʪʫʨʳʥ 

ʩʪʘʥʜʘʨʪʯʠʣʩʘʥ ʠʥʜʝʢʩ SPEI 

1975-1984 

ʦʥ 

ɸʡʤʘʛ y = 4.3482x + 

9.6839 

R² = 0.4734 

 

9 ɽʨᴇᴇ ᴇʨʪᴇᴇʥʠʡ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʙʦʥʠʪʝʪ 

(ʉ. ɸ. ʉʘʧʦʞʥʠʢʦʚʘʛʠʡʥʭʘʘʨ) ˠˍˎ 

1975-2018 

ʦʥ 

ɸʡʤʘʛ y = 5.2551x
0.3304

 R² = 0.3683 

 

 

ʕʥʜʵʵʩ װʟʵʭʵʜ ʫʣʘʘʥ ʙʫʫʜʘʡʥ ʫʨʛʘʮʳʥ ʭʘʤʛʠʡʥ ʫʨʪ ʮʫʚʘʘʥ ʜʵʵʨ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ 

ʭʘʤʘʘʨʘʣ ᴇʛʩᴇʥ ʥʴ ʛʘʥ/ʟʫʥʰʣʘʛʳʥ ʇʝʜʠʡʥ ʠʥʜʝʢʩ ʙʦʣʞ ʙʘʡʥʘ. ɹʠʜ ʫʣʘʘʥ ʙʫʫʜʘʡʥ 

ʫʨʛʘʮʘʜ ᴇʥʜᴇʨ ʭʘʤʘʘʨʘʣ װʟװװʣʞ ʙʫʡ ʛʘʥ/ʟʫʥʰʣʘʛʳʥ ʙʦʣʦʥ ʫʣʘʘʥ ʙʫʫʜʘʡʥ ʛʘ-ʛʠʡʥ 

ʫʨʛʘʮʳʥ ʦʣʦʥ ʞʠʣʠʡʥ ʷʚʮʳʛ  ʇʝʜʠʡʥ ʠʥʜʝʢʩʵʵʨ ʪʦʦʮʦʦʣʦʚ (17-ʨ ʪʘʭʠʨʤʘʛ).  

  

                                                           
17

 ɼ. ɼʘʛʚʘʜʦʨʞ ɸʛʨʦʵʢʦʩʠʩʪʝʤʠʡʥ ʤʘʪʝʤʘʪʠʢ ʟʘʛʚʘʨʯʣʘʣ: ʆʥʦʣʳʥ װʥʜʵʩʣʵʣ ʙʘ ʭʵʨʵʛʣʵʵ (2011)-ʋɹ: 202 

ʭʫʫʜʘʩ, ɾ ʆʶʫʥ ʄʦʥʛʦʣʳʥ ʛʘʟʘʨ ʪʘʨʠʘʣʘʥʛʠʡʥ ʪᴇʚ ʙװʩʠʡʥ ʘʛʨʦ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʥᴇʭʮʣʠʡʥ ᴇᴇʨʯʣᴇʣʪ, 

ʪװװʥʠʡ ʛʘʟʘʨ ʪʘʨʠʘʣʘʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣᴇʣ / ʍᴇʜᴇᴇ ʘʞ ʘʭʫʡʥ ʫʭʘʘʥʘʘʨ/Ph.D/- ʋʣʘʘʥʙʘʘʪʘʨ,  2001, 144 

ʭʫʫʜʘʩ 
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17 ʜʫʛʘʘʨ ʪʘʭʠʨʤʘʛ. 

ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʫʣʘʘʥ 

ʙʫʫʜʘʡʥ ʫʨʛʘʮ (ʮ/ʛʘ-ʘʘʨ) ʙʘ 

5-7 ʜʫʛʘʘʨ ʩʘʨʳʥ ʜʫʥʜʘʞ 

ʛʘʥ/ʟʫʥʰʣʘʛʳʥ ʇʝʜʠʡʥ 

ʠʥʜʝʢʩʠʡʥ ʦʣʦʥ ʞʠʣʠʡʥ ʷʚʮ 
 

 

ʆʡ: ʎᴇʣʞʠʣʪ ʙʦʣ ʛʘʟʨʳʥ ʙʠʦʣʦʛʠʡʥ ʯʘʜʘʚʭ ʙʫʫʨʘʭ װʡʣ ʷʚʮ ʛʵʜʵʛ ʪʘʣʘʘʩ ʥʴ 

ʦʡʣʛʦʚʦʣ ʙʘʡʛʘʣʠʡʥ ʙʦʣʦʥ ʭװʥʠʡ ʭװʯʠʥ ʟװʡʣʠʡʥ ʫʣʤʘʘʩ ʦʡʥ ʭʦʤʩʜʦʣ װװʩʵʭ װʡʣ ʷʚʮʳʛ 

ʛʘʟʨʳʥ ʜʦʨʦʡʪʦʣ, ʮᴇʣʞʠʣʪʠʡʥ ʥᴇʣᴇᴇʣʣʠʡʥ ʭװʯʠʥ ʟװʡʣ ʛʵʞ װʟʜʵʛ ʶʤ. ɻʘʟʨʳʥ 

ʙװʨʭʵʚʯʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʟʫʨʛʘʘʩ װʟʵʭʵʜ ʪʫʩ ʘʡʤʛʠʡʥ ʦʡʥ ʩʘʥʛʠʡʥ ʥʠʡʪ ʪʘʣʙʘʡ 193,1 

ʤʷʥʛʘʥ ʘʤ ʢʤ ʙᴇʛᴇᴇʜ ʙʘʨʘʛ ʞʠʣ ʙװʨ ʰʘʭʘʤ ʦʡ, ʭʵʵʨʠʡʥ ʪװʡʤʵʨ ᴇʨʪʜᴇʛ ʥʴ ʭʘʨʘʛʜʘʥʘ. ʆʡ, 

ʭʵʵʨʠʡʥ ʪװʡʤʵʨ ʛʘʨʘʭ ʷʚʜʘʣ ʠʭʵʥʭʜʵʵ ʭװʥʠʡ ʭװʯʠʥ ʟװʡʣʠʡʥ ʫʣʙʘʘʪʘʡ ʙʘʡʭ ʙʦʣʦʚʯ 

ʙʵʣʯʵʵʨʠʡʥ ᴇʚʩ, ʦʡ ʤʦʜ ʰʘʪʘʭ ʥʴ ʭʫʫʨʘʡʰʠʣʪʘʡ ʭʦʣʙʦʦʪʦʡ ʥʴ ʤʵʜʵʵʞ. ʄʦʥʛʦʣ ʦʨʥʳ 

ʦʡ, ʭʵʵʨʠʡʥ ʪװʡʤʨʠʡʥ ʞʠʣ ʙװʨʠʡʥ ʜʘʚʪʘʛʜʘʣ ʭʠʡʛʵʵʜ ʛʘʥ/ʟʫʥʰʣʘʛʳʥ ʇʝʜʠʡʥ ʠʥʜʝʢʩʵʵʨ 

ʠʣʵʨʭʠʡʣʵʛʜʵʭ ʭʘʚʨʳʥ ʭʫʫʨʘʡʰʣʳʥ ʭʦʦʨʦʥʜ ʪʦʜʦʨʭʦʡ ʭʘʤʘʘʨʘʣ ʠʣʵʨʜʵʛ
18

. ɹʠʜ 

ʘʡʤʛʠʡʥ ʭʵʤʞʵʵʥʜ 2000-2017 ʦʥʳ ʭʦʦʨʦʥʜ ʞʠʣ ʙװʨ ʪʦʭʠʦʣʜʩʦʥ ʦʡ, ʭʵʵʨʠʡʥ ʪװʡʤʨʠʡʥ 

ʪʦʦ ʛʘʥ ʭʘʚʘʨ (3-5 ʜʫʛʘʘʨ ʩʘʨ)-ʳʥ ʭʫʫʨʘʡʰʣʳʥ ʠʥʜʝʢʩʠʡʥ ʭʦʦʨʦʥʜ r=0.66 ʛʵʩʵʥ 

ʰʫʛʘʤʘʥ ʢʦʨʨʝʣʷʮʠ ʭʘʤʘʘʨʘʣ ʠʣʵʨʯ ʙʘʡʥʘ (18-ʨ ʪʘʭʠʨʤʘʛ).  

 

 

 

 

 

18 ʜʫʛʘʘʨ ʪʘʭʠʨʤʘʛ. ʉʵʣʵʥʛʵ 

ʘʡʤʛʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨ ʜʵʵʨ 

ʘʞʠʛʣʘʛʜʩʘʥ ʦʡ, ʭʵʵʨʠʡʥ 

ʪϮʡʤʨʠʡʥ ʪʦʦ ʙʘ ʭʘʚʨʳʥ 

ʭʫʫʨʘʡʰʣʳʥ ʠʥʜʝʢʩʠʡʥ ʦʣʦʥ 

ʞʠʣʠʡʥ ʷʚʮ 
 

 

ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʦʡʜ ʭᴇʥᴇᴇʣʪ ʭʦʨʪʦʥ ʰʘʚʞʠʡʥ ʪʘʨʭʘʣʪʳʥ ʪʘʣʘʘʨ ʦʣʦʥ ʞʠʣʠʡʥ 

ʤʵʜʵʵʣʵʣ ʙʘʡʭʛװʡ ʙʦʣʦʚʯ ʄʦʥʛʦʣ ʦʨʥʳ ʭʵʤʞʵʵʛʵʵʨ ʦʡʥ ʭᴇʥᴇᴇʣʪ ʭʦʨʪʦʥʜ ʥʵʨʚʵʛʜʩʵʥ 

ʦʡʥ ʪʘʣʙʘʡ ʙʘ ʟʫʥʳ ʛʘʥ/ʟʫʥʰʣʘʛʳʥ ʠʥʜʝʢʩʠʡʥ ʭʦʦʨʦʥʜ ʪʦʜʦʨʭʦʡ ʭʘʤʘʘʨʘʣ ʠʣʵʨʜʵʛ 

ʙʠʣʵʵ (19-ʨ ʪʘʭʠʨʤʘʛ).   

                                                           
18

 MNET (MARCC-2014) Mongolia Assessment Report on Climate Change: Third National Communication of 

Mongolia, Under the United Nations Framework Convention on climate change-May 2018, Ulaanbaatar, 

Mongolia. 2018, 417p. 
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19 ʜϮʛʵʵʨ ʪʘʭʠʨʤʘʛ. ʍϺʥϺϺʣʪ 

ʰʘʚʞʠʜ ʥʵʨʚʵʛʜʩʵʥ ʦʡʥ ʪʘʣʙʘʡ 

ʙʘ ʟʫʥʳ ʛʘʥ/ʟʫʥʰʣʘʛʳʥ 

ʠʥʜʝʢʩʠʡʥ ʭʘʤʘʘʨʘʣ  

 

(ʄʦʥʛʦʣ ʫʣʩʳʥ ʦʡʥ ʩʘʥʛʠʡʥ 

ʭʵʤʞʵʵʛʵʵʨ) 
 

 

ʕʥʜʵʵʩ װʟʵʭʵʜ ʪʫʩ ʙװʩ ʥʫʪʘʛʪ ʷʚʘʛʜʘʞ ʙʫʡ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʷʚʮʘʜ ʙװʩ ʥʫʪʘʛʪ 

ʦʡʥ ʜʦʨʦʡʪʦʣ ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʮʘʘʰʠʜ ʯ ʫʣʘʤ ʠʜʵʚʭʞʠʞ ʙʦʣʟʦʰʛװʡ ʛʵʭ 

 ʥʵʵʩ ʛʘʜʥʘ ʛʘʥ/ʟʫʥʰʣʘʛʳʥ ʠʥʜʝʢʩʠʡʥװװʥʜʵʩʣʵʣ ʙʘʡʛʘʘʛ ʪʵʤʜʵʛʣʵʭ ʭʵʨʵʛʪʵʡ. ʊװ

ʪʦʦʮʦʦʣʣʦʦʩ װʟʵʭʵʜ ʭʦʨʪʦʥ ʰʘʚʞ ʯ ʥʵʤʵʛʜʵʭ ʭʘʥʜʣʘʛʘ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ. 
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3 ɼʋɻɸɸʈ ɹתʃʕɻ. ʉʕʃʕʅɻʕ ɸʁʄɻʀʁʅ ɻɸɿʈʓʅ ɹתʈʍʕɺʏ 

ʊתתʅʀʁ ᴆᴆʈʏʃᴆʃʊ 

3.1. ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʘʣ, ᴇᴇʨʯʣᴇʣʪ 

 ɻʘʟʨʳʥ ʙװʨʭʵʚʯ ʛʵʜʵʛ ʥʴ ʘʛʘʘʨ, ʩʘʥʩʨʳʥ ʟʫʨʛʘʘʨ ʜʵʣʭʠʡʥ ʛʘʜʘʨʛʳʛ ʙװʨʜװװʣʵʛʯ 

ʫʨʛʘʤʘʣ, ʭᴇʨʩ ʟʵʨʵʛ ʙʘʡʛʘʣʠʡʥ ʙʠʝʪ ʙʦʣʦʥ ʭװʥʠʡ ʛʘʨʘʘʨ ʙװʪʩʵʥ ʛʘʟʘʨʟװʡʥ ʦʙʲʝʢʪʫʫʜʳʛ 

ʥʵʛʪʛʵʥ ʭʘʨʫʫʣʩʘʥ ʟʘʡʥʘʘʩ ʪʘʥʜʘʥ ʩʫʜʘʣʛʘʘʥʳ ʥʵʛ ʫʭʘʛʜʘʭʫʫʥ ʶʤ (Campbell J. B, 2002). 

ɻʘʟʨʳʥ ʙװʨʭʵʚʯ ʥʴ ʝʨᴇʥʭʠʡʜᴇᴇ ʛʘʟʘʨ ʘʰʠʛʣʘʣʪʳʥ ʪᴇʨʭ ʙʘʡʜʘʣ ʙʦʣʦʥ ʙʘʡʛʘʣʠʡʥ 

ʫʨʛʘʤʘʣʪʘʡ ʙʦʣʦʥ ʫʨʛʘʤʘʣʛװʡ ʛʘʟʨʳʥ ʦʨʦʥ ʟʘʡʥ ʭʫʚʘʘʨʠʣʘʣʪʳʛ ʠʣʪʛʵʭ ʦʨʦʥ ʟʘʡʥ ʟʘʛʚʘʨ 

ʭʵʤʵʵʥ ʦʡʣʛʦʞ ʙʦʣʥʦ. ɻʘʜʥʳʥ ʩʫʜʣʘʘʯʜʳʥ ʥʦʤ, ʙװʪʵʵʣʵʵʩ ʭʘʨʘʭʘʜ ʟʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ 

ʛʘʟʨʳʥ ʙװʨʭʵʚʯ, ʛʘʟʘʨ ʘʰʠʛʣʘʣʪ ʛʵʩʵʥ ʭʦʸʨ ʫʭʘʛʜʘʭʫʫʥʳʛ ʭʘʤʪʘʪʛʘʥ ʭʵʨʵʛʣʵʩʵʥ ʙʘʡʜʘʛ 

ʯ ʵʥʵ ʭʦʸʨ ʫʭʘʛʜʘʭʫʫʥ ʥʴ ʵʨʩ ʷʣʛʘʘʪʘʡ ʟװʡʣʩ ʙʠʣʵʵ. ɻʘʟʘʨ ʘʰʠʛʣʘʣʪ ʛʵʜʵʛʪ ʭװʥ 

ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮ, ʙʘʷʣʛʠʡʛ ʭʵʨʭʵʥ ʘʰʠʛʣʘʞ ʙʫʡʛ ʦʡʣʛʦʭ ʙᴇʛᴇᴇʜ ʵʥʜ ʛʘʟʘʨ ʛʵʜʵʛ 

ʫʭʘʛʜʘʭʫʫʥʳʛ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʵʨʵʛʩʵʣ ʪʘʣʘʘʩ ʥʴ ʘʚʯ װʟʩʵʥ ʙʘʡʜʘʛ. ᴆʥᴇᴇʜᴇʨ ɼʘʷʥ 

ʜʵʣʭʠʡʥ ʭװʨʵʵʥʜ ʛʘʨʯ ʙʫʡ ᴇᴇʨʯʣᴇʣʪ ʥʴ  ʵʢʦʣʦʛʠʡʥ ʪʦʛʪʦʣʮʦʦʥʜ ʦʨʦʥ ʟʘʡ, ʮʘʛ ʭʫʛʘʮʘʘʥʳ 

ʭʫʚʴʜ ʷʤʘʨ ʭʫʚʴʩʘʣ ʘʚʯʠʨʯ ʙʫʡʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʛʘʟʨʳʥ ʙװʨʭʵʚʯ ʛʦʣʣʦʭ ʰʘʣʛʫʫʨ 

 ,ʨʭʵʚʯʠʡʥ ʤʵʜʵʵʣʵʣ ʥʴ ʍɸɸװʣʵʣʪ ʙʦʣʦʥ ʘʰʠʛʣʘʛʜʘʞ ʠʨʩʵʥ ʙʘʡʥʘ. ʀʡʤʵʵʩ ʛʘʟʨʳʥ ʙװװʟװ

ʫʩ ʩʫʜʣʘʣ, ʦʡ ʩʫʜʣʘʣ, ʛʘʟʘʨ ʪᴇʣᴇʚʣᴇʣʪ, ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʥᴇʣᴇᴇʣᴇʭ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵ ʟʵʨʵʛ 

ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʫʫʜʘʜ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʛʜʩʵʵʨ ʙʘʡʥʘ.  

ɹʘʡʛʘʣʠʡʥ ʵʢʦʩʠʩʪʝʤװװʜʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʘʣ ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʘʡʜʘʛ ʫʯʨʘʘʩ ʛʘʟʨʳʥ 

ʙװʨʭʵʚʯʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʦʨʯʥʳ ʜʦʨʦʡʪʦʣ, ʭʫʚʴʩʘʣ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʭʘʥʜʣʘʛʳʛ ʩʫʜʣʘʭʘʜ 

ᴇʨʛᴇʥ  ʘʰʠʛʣʘʞ ʠʨʩʵʥ ʙʘʡʜʘʛ. ʀʥʛʵʭʜʵʵ ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʜ ʛʘʨʯ ʙʫʡ ᴇᴇʨʯʣᴇʣʪʠʡʛ 

"ʛʘʟʨʳʥ ʙϮʨʭʵʚʯʠʡʥ ʜʘʚʪʘʤʞʠʪ ϺϺʨʯʣϺʣʪ" ʙʘ "ʛʘʟʨʳʥ ʙϮʨʭʵʚʯʠʡʥ ϺϺʨʯʣϺʣʪ" ʛʵʩʵʥ 

ʭʦʸʨ ʘʨʛʘʘʨ ʩʫʜʘʣʞ ʠʨʩʵʥ ʙʘʡʥʘ (Coppin P., Jonckheere I., Nackaerts K., Muys B., 2004). 

ʂʦʧʧʠʥ ʥʘʨ (2004) ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ "ʥʵʛ ʘʥʛʠ ʥϺʛϺϺʛϺϺʨ ʙϮʨʤϺʩϺʥ 

ʩʦʣʠʛʜʦʭ Ϯʡʣ ʷʚʮ" ʭʵʤʵʵʥ ʪʦʜʦʨʭʦʡʣʞ ʭʘʨʠʥ ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ ʜʘʚʪʘʤʞʠʪ 

ᴇᴇʨʯʣᴇʣʪʠʡʛ "ʛʘʟʨʳʥ ʙϮʨʭʵʚʯʠʡʥ ʰʠʥʞ ʯʘʥʘʨʪ ʛʘʨʘʭ ϺϺʨʯʣϺʣʪ ʙʘ ʵʥʵ ʥʴ ʛʘʟʨʳʥ 

ʙϮʨʭʵʚʯʠʡʥ ʘʥʛʠʣʘʣʜ ʥϺʣϺϺʣϺʭʛϮʡ" ʭʵʤʵʵʥ װʟʩʵʥ ʙʘʡʥʘ. ʕʥʜʵʵʩ װʟʵʭʵʜ ʛʘʟʨʳʥ 

ʙװʨʭʵʚʯʠʡʥ ᴇᴇʨʯʣᴇʣʪ ʥʴ ʭʦʪʞʠʣʪ, ʍɸɸ-ʥ ʵʜʵʣʙʵʨ ʛʘʟʘʨ ʪʵʣʵʭ, ʦʡ ʙʦʣʦʥ ʭʵʵʨʠʡʥ 

ʪװʡʤʨʵʵʩ װװʜʵʣʪʵʡ ʙʦʣ ʜʘʚʪʘʤʞʠʪ ᴇᴇʨʯʣᴇʣʪ ʥʴ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪ, ʙʦʭʠʨʜʦʣ, 

ʞʠʣ, ʫʣʠʨʣʳʥ ʷʣʛʘʘʪʘʡ ʥᴇʭʮᴇʣ ʟʵʨʛʵʵʨ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʶʤ. ʀʡʤʵʵʩ ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ 

ᴇᴇʨʯʣᴇʣʪʠʡʥ ʵʥʵ ʭʦʸʨ ʪᴇʣᴇʚʠʡʛ ʵʢʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘʥʜ ʘʣʠʚʘʘ ʥʵʛ ʭװʯʠʥ ʟװʡʣʠʡʥ 

ʥᴇʣᴇᴇʛᴇᴇʨ ʠʣʨʵʭ װʨ ʜʘʛʘʚʘʨ ʭʵʣʙʵʨʵʵʨ ʘʰʠʛʣʘʞ ʙʦʣʦʭ ʶʤ. ʄʦʥʛʦʣ ʦʨʥʳ ʮᴇʣʞʠʣʪʠʡʥ 

 ʥʵʣʛʵʵ, ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘʥʜ ʮʘʛ ʭʫʛʘʮʘʘʥʳ ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ ʄʆɼʀʉ ʭʠʡʤʵʣװ

ʜʘʛʫʫʣʳʥ ɸʢʫʘ ʙʦʣʦʥ ʊʝʨʨʘ ʤʵʜʵʵʛʵʵʨ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ ʘʥʛʠʣʣʳʥ 

ʟʫʨʘʛ ʥʴ ʥʵʥ ʯʫʭʘʣ װʟװװʣʵʣʪ ʙʦʣʦʭ ʶʤ. ʊʫʭʘʡʣʙʘʣ, ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ 

ʩʫʜʘʣʛʘʘʛʘʘʨ ʪʫʭʘʡʥ  ʵʢʦʩʠʩʪʝʤʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ  ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ ʜʦʦʜ ʰʘʪʣʘʣʘʘʩ 

ʜʵʵʜ ʰʘʪʣʘʣ ʨʫʫ ʯʠʛʣʵʩʵʥ װʩʨʵʣʪʪʵʡ ʰʠʣʞʠʣʪװװʜʵʵʨ װʥʵʣʵʭ ʙʦʣʦʤʞʪʦʡ ʙʘ ʵʥʵ  ʥʴ 

ʛʘʟʨʳʥ ʜʦʨʦʡʪʦʣ ʙʦʣʦʥ ʮᴇʣʞʠʣʪʠʡʥ װʨ ʜʘʛʘʚʨʳʛ ʘʣʴ ʘʣʠʥʳʛ ʠʣʵʨʭʠʡʣʥʵ. 

ɻʘʟʨʳʥ ʪʫʭʘʡ ʭʫʫʣʠʡʥ 10 ʜʫʛʘʘʨ ʟװʡʣʜ ʟʘʘʩʘʥ ʛʘʟʨʳʥ ʥʵʛʜʤʵʣ ʩʘʥʛʠʡʥ ʘʥʛʠʣʣʳʥ 

ʤʵʜʵʵʣʵʣ, ʤᴇʥ ʭװʥʠʡ ʛʘʨʘʘʨ ʙװʪʩʵʥ ʦʙʲʝʢʪ, ʭᴇʜᴇᴇ ʘʞ ʘʭʫʡʥ ʪʘʣʙʘʡ, ʦʡ, ʙʘʡʛʘʣʠʡʥ 

ʮʦʛʮʦʣʙʦʨʪ ʛʘʟʘʨ, ʫʩ ʟʵʨʵʛ ʜʵʣʭʠʡʥ ʛʘʜʘʨʛʳʥ ʬʠʟʠʢ ʙʦʣʦʥ ʙʠʦʣʦʛʠʡʥ ʙװʨʭʵʚʯʠʡʛ 

ʭʘʤʘʘʨʫʫʣʥʘ (ɻʘʟʘʨ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪ, ʛʝʦʜʝʟʠ, ʟʫʨʘʛ ʟϮʡʥ ʛʘʟʘʨ). ʊʫʩ ʘʡʤʛʠʡʥ ʛʘʟʨʳʥ 
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ʙװʨʭʵʚʯ ʝʨᴇʥʭʠʡ 9 ʘʥʛʠʣʘʣʜ ʙʘʛʪʘʭ ʙᴇʛᴇᴇʜ ʛʘʟʘʨ ʘʰʠʛʣʘʣʪʳʛ 2010, 2019 ʦʥʳ 

ʙʘʡʜʣʘʘʨ ʟʫʨʘʛʣʘʚ (39, 40-ʨ ʟʫʨʘʛ). 

 
39 ʜϮʛʵʵʨ ʟʫʨʘʛ. ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʛʘʟʨʳʥ ʙϮʨʭʵʚʯ, 2010 ʦʥʳ ʙʘʡʜʣʘʘʨ 

 

ʅʵʛ ʭʵʤʞʵʵʩʪ ʟʫʨʛʠʡʥ ʷʣʛʘʚʨʘʘʨ ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ 2000 ʙʘ 2019 

ʦʥʫʫʜʳʥ ʟʫʨʘʛ ʘʰʠʛʣʘʥ ʪʦʦʮʦʚ. ʀʥʛʵʭʜʵʵ ʭʦʸʨ ʦʥʳ ʟʫʨʛʠʡʥ ʷʣʛʘʘʛ ʤʘʪʨʠʮʘʜ ʙʫʫʣʛʘʥ 

ᴇᴇʨʯʣᴇʣʪʠʡʥ ʯʠʛʣʵʣʠʡʛ ʘʥʛʠ ʪʫʩ ʙװʨʜ ʭʘʨʛʘʣʟʘʭ ʫʪʛʘʘʩ ʥʴ ʭʘʤʘʘʨʫʫʣʘʥ װʥʵʣʵʚ.  

 
40 ʜϮʛʵʵʨ ʟʫʨʘʛ. ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʛʘʟʨʳʥ ʙϮʨʭʵʚʯ, 2019 ʦʥʳ ʙʘʡʜʣʘʘʨ 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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ɿʫʨʛʘʘʩ ʭʘʨʘʭʘʜ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʊװʰʠʛ, ʎʘʛʘʘʥʥʫʫʨ, ɹʘʨʫʫʥʙװʨʵʥ, ʍʫʰʘʘʪ, 

ɸʣʪʘʥʙʫʣʘʛ, ʄʘʥʜʘʣ, ʍװʜʵʨ, ɽʨᴇᴇ ʩʫʤʫʫʜ ʦʡʛʦʦʨ ʠʣװװ ʙװʨʭʵʛʜʩʵʥ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ 

ʦʥʫʫʜʳʥ ʭʘʨʴʮʫʫʣʘʣʪʘʘʩ װʟʵʭʵʜ ʐʠʣʤװװʩʪ, ʥʘʚʯʠʪ ʦʡ 375,44 ʢʤ
2
 ʪʘʣʙʘʡʛʘʘʨ 

ʭʦʨʦʛʜʩʦʥ ʙʘʡʜʘʣ ʘʞʠʛʣʘʛʜʘʥʘ. ʍʘʨʠʥ ʉʘʡʭʘʥ, ʆʨʭʦʥ, ʆʨʭʦʥʪʫʫʣ, ɾʘʚʭʣʘʥʪ, 

ɿװװʥʙװʨʵʥ ʠʣװװ ʛʘʟʘʨ ʪʘʨʠʘʣʘʥ ʠʭ, ʙʫʩʘʜ ʩʫʤ ʩʫʫʨʠʥ ʛʘʟʨʳʥ ʪᴇʚ ʦʨʯʠʤ ʛʘʟʘʨ 

ʪʘʨʠʘʣʘʥ ʛʦʣʜʫʫ ʵʨʭʵʣʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʪʘʨʠʘʣʘʥʛʠʡʥ ʪʘʣʙʘʡ 52,36 ʢʤ
2 
ʪʘʣʙʘʡʛʘʘʨ 

ʥʵʤʵʛʜʩʵʥ ʜװʨ ʟʫʨʘʛ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ (27-ʨ ʭϮʩʥʵʛʪ). 

27 ʜʫʛʘʘʨ ʭϮʩʥʵʛʪ 

ɻʘʟʨʳʥ ʙϮʨʭʵʚʯʠʡʥ ϺϺʨʯʣϺʣʪ  
ɻʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ ʘʥʛʠʣʘʣ 2010 ʦʥ 2019 ʦʥ ɿᴇʨװװ 

ʵʟʣʵʭ 

ʪʘʣʙʘʡ,ʢʤ
2
 

ʵʟʣʵʭ 

ʭʫʚʴ,% 

ʵʟʣʵʭ 

ʪʘʣʙʘʡ,ʢʤ
2
 

ʵʟʣʵʭ 

ʭʫʚʴ,% 

ʢʤ
2
-ʘʘʨ %-ʠʘʨ 

ʄᴇʥʭ ʥʦʛʦʦʥ ʦʡ 1894.97 4.56 1885.58 4.54 9,4 0,02 

ʐʠʣʤװװʩʪ ʙʦʣʦʥ ʥʘʚʯʠʪ ʦʡ 13500.40 32.47 13124.56 31.57 375,44 0,9 

ʋʫʣʳʥ ʭʵʵʨ 7746.21 18.63 7704.40 18.53 41,81 0,1 

ʍʵʵʨ 10487.37 25.23 10505.27 25.27 17,9 0,04 

ʅʫʛʘ, ʛʦʣʳʥ ʭᴇʥʜʠʡ 4211.12 10.13 4148.02 9.98 63,1 0,15 

ʋʨʛʘʤʘʣ ʙʘʛʘʪʘʡ ʥװʮʛʵʨʩʵʥ 376.81 0.91 380.59 0.92 3,78 0,01 

ʊʘʨʠʘʣʘʥ 3228.41 7.77 3280.77 7.89 52,36 0,12 

ʍʦʪ ʪʦʩʛʦʥ 51.86 0.12 98.36 0.24 46,5 0,12 

ʅʫʫʨ 13.64 0.03 9.39 0.02 4,25 0,01 

ʋʫʨʭʘʡ 25.86 0.06 38.58 0.09 12,72 0,03 

ʐʘʪʩʘʥ ʦʡ 38.43 0.09 402.50 0.97 364,07 0,88 

ɻʘʟʨʳʥ ʙϮʨʭʵʚʯʠʡʥ ϺϺʨʯʣϺʣʪ: ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ 2010 ʙʦʣʦʥ 2019 

ʦʥʫʫʜʳʥ ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ ʘʥʛʠʣʘʣ ʪʫʩ ʙװʨʠʡʥ ᴇᴇʨʯʣᴇʣʪᴇᴇʩ װʟʵʭʵʜ ʄᴇʥʭ 

ʥʦʛʦʦʥ ʦʡ 9,4 ʢʤ
2
 ʪʘʣʙʘʡ ʙʫʶʫ 0,02 ʭʫʚʠʘʨ, ʭʘʨʠʥ ʥʫʫʨ 0,01 ʭʫʚʠʘʨ ʪʫʩ ʪʫʩ 

ʭʦʨʦʛʜʩʦʥ ʙʘʡʭʘʜ, ʥװʮʛʵʥ ʛʘʟʘʨ 0,01 ʭʫʚʴ ʙʫʶʫ 3,78 ʢʤ
2 
ʪʘʣʙʘʡʛʘʘʨ ʥʵʤʵʛʜʩʵʥ 

ʙʘʡʭ ʶʤ. ᴇᴇʨᴇᴇʨ ʭʵʣʙʵʣ, ʥװʮʛʵʨʩʵʥ ʛʘʟʘʨ ʫʣʘʤ ʣ ʪʵʣʞ ʙʘʡʛʘʘ ʥʴ ʛʘʟʨʳʥ 

ʜʦʨʦʡʪʦʣʜ ᴇʨʪᴇʭ ʵʨʩʜʵʣ ʫʣʘʤ ᴇʩᴇʞ ʙʫʡʛ ʭʘʨʫʫʣʩʘʥ װʟװװʣʵʣʪ ʶʤ (20-ʨ 

ʪʘʭʠʨʤʘʛ).  

 
 

20 ʜʫʛʘʘʨ ʪʘʭʠʨʤʘʛ. ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʛʘʟʨʳʥ ʙϮʨʭʵʚʯʠʡʥ ϺϺʨʯʣϺʣʪ  
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ʊʘʭʠʨʤʘʛʘʘʩ ʭʘʨʘʭʘʜ ʪʫʩ ʘʡʤʛʠʡʥ ʭʵʤʞʵʵʥʜ 2010 ʙʦʣʦʥ 2019 ʦʥʳ ʛʘʟʨʳʥ 

ʙװʨʭʵʚʯʠʡʛ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʭʘʨʘʭʘʜ ʪʘʨʠʘʣʘʥʛʠʡʥ ʪʘʣʙʘʡ 0.13%, ʭʦʪ ʩʫʫʨʠʥʳ ʪʘʣʙʘʡ 

0.11%, ʭʵʵʨʠʡʥ ʪʘʣʙʘʡ 0.04%, ʫʨʛʘʤʘʣ ʙʘʛʘʪʘʡ ʥװʮʛʵʨʩʵʥ ʛʘʟʨʳʥ ʪʘʣʙʘʡ 0.01%, 

ʫʫʨʭʘʡʥ ʪʘʣʙʘʡ 0.03%-ʠʘʨ  ʪʫʩ ʪʫʩ ᴇʩʩᴇʥ ʙᴇʛᴇᴇʜ װװʥʵʵʩ ʭʘʤʛʠʡʥ ʠʭ ʭʵʤʞʵʵʪʵʡ ʰʘʪʩʘʥ 

ʦʡʥ ʪʘʣʙʘʡ 0.88%-ʠʘʨ ʥʵʤʵʛʜʩʵʥ ʙʘʡʥʘ. ʄᴇʥ ʥʫʫʨʳʥ ʪʘʣʙʘʡ 0.01%, ʤᴇʥʭ ʥʦʛʦʦʥ ʦʡʥ 

ʪʘʣʙʘʡ 0.02%, ʫʫʣʳʥ ʭʵʵʨ 0.1%, ʥʫʛʘ, ʛʦʣʳʛ ʭᴇʥʜʠʡʥ ʪʘʣʙʘʡ 0.15%-ʠʘʨ ʪʫʩ ʪʫʩ ʙʘʛʘʩʩʘʥ 

ʙᴇʛᴇᴇʜ װװʥʵʵʩ ʭʘʤʛʠʡʥ ʠʭ ʭʵʤʞʵʵʪʵʡ ʰʠʣʤװװʩʪ ʙʦʣʦʥ ʥʘʚʯʠʪ ʦʡʥ ʪʘʣʙʘʡ 0.9%-ʠʘʨ 

ʙʫʫʨʩʘʥ ʙʘʡʥʘ.  

ʉʫʜʘʣʛʘʘʥʘʘʩ װʟʵʭʵʜ ʘʡʤʛʠʡʥ ʭʵʤʞʵʵʥʜ ʥʠʡʪ 22.75 ʢʤ
2
 ʪʘʣʙʘʡ ʵʣʩʞʠʞ, 375,44 ʢʤ

2
 

ʪʘʣʙʘʡʜ ʩᴇᴇʛ ʪװʨʵʥ ʫʨʛʘʩʘʥ ʙᴇʛᴇᴇʜ ʰʠʥʵʵʨ ʛʦʚʴ ʤʵʪ ʵʢʦʩʠʩʪʝʤʠʡʥ ʪᴇʣᴇʚ 3,78 ʢʤ
2
 

ʪʘʣʙʘʡʜ ʠʣʵʨʣʵʵ ʦʣʞʵʵ. 

3.2. ɻʘʟʘʨ ʘʰʠʛʣʘʣʪʳʥ ʪᴇʣᴇʚ ʙʘʡʜʘʣ ᴇᴇʨʯʣᴇʣʪ 

ʃʘʥʜʩʘʪ ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤᴇʨ 131, 132, 133 25-26 6-ʥ ʩʪʘʮʝʥ ʙʘʛʪʘʭ 2018 ʙʦʣʦʥ 

2019 ʦʥʫʫʜʳʥ ʃʘʥʜʩʘʪ 8 ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʟʫʨʛʫʫʜʳʛ https://earthexplorer.usgs.gov/  

ʩʘʡʪʘʘʩ ʪʘʪʘʥ ʘʚʯ ʘʰʠʛʣʘʣʘʘ. ʃʘʥʜʩʘʪ 8 ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵʛ ENVI ʧʨʦʛʨʘʤʤʘʘʨ 4, 

3, 2-ʨ ʩʫʚʛʫʫʜʳʥ ʟʫʨʛʫʫʜ ʙʦʣʦʭ ʙʘʡʛʘʣʠʡʥ ᴇʥʛᴇʥʠʡ ʥʠʡʣʵʤʞʠʡʛ ʙʦʣʦʥ ʟʘʨʠʤ 

ʪʦʭʠʦʣʜʦʣʜ 7, 5, 2 ʭʫʫʨʤʘʛ ᴇʥʛᴇʥʠʡ ʥʠʡʣʵʤʞʠʡʛ ʘʰʠʛʣʘʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʭʵʜ 

ʙʵʣʜʩʵʥ. ʃʘʥʜʩʘʪ 8 ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʟʫʨʘʛ 11 ʩʫʚʘʛʪʘʡ ʤʝʪʘ ʜʘʪʘ ʭʘʤʪ ʜʘʛʘʣʜʘʥ ʠʨʵʭ 

ʙᴇʛᴇᴇʜ ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʟʫʨʘʛ ʪʫʭʘʡʥ ʛʘʟʘʨʪ ʟʫʨʘʛʣʘʣ ʭʠʡʭ װʝʜ ʛʘʟʘʨʟװʡʥ ʙʘʡʨʣʘʣ, ʮʘʛ 

ʘʛʘʘʨʳʥ ʙʘʡʜʘʣ, ʘʛʘʘʨ ʤʘʥʜʣʳʥ ʪʫʥʛʘʣʘʛʰʠʣ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʘʘʛʜ ʘʣʜʘʘ ʛʘʨʜʘʛ ʪʫʣ ʵʭ 

ʤʵʜʵʵʥʜ ʘʛʘʘʨ ʤʘʥʜʣʳʥ ʙʦʣʦʥ ʨʘʜʠʘʥʩʠʡʥ ʟʘʩʚʘʨʳʥ ENVI 5.1 ʧʨʦʛʨʘʤʤʳʛ ʘʰʠʛʣʘʥ 

ʭʠʡʣʵʵ. ʄᴇʥ ʵʜʛʵʵʨ ʟʫʨʛʫʫʜʳʛ ʪʫʩ ʧʨʦʛʨʘʤʤʳʥ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʥʠʡʣװװʣʞ 1 ʟʫʨʘʛ 

ʙʦʣʛʦʞ ʭʷʥʘʣʪʪʘʡ ʘʥʛʠʣʣʳʥ ʘʨʛʳʥ ʭʘʤʛʠʡʥ ʠʭ ʪᴇʩᴇᴇʪʵʡʥ ʘʨʛʘ (Maximum Likelihood 

Classification) ʘʰʠʛʣʘʥ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʛʘʟʘʨ ʘʰʠʛʣʘʣʪʳʥ װʥʜʩʵʥ ʩʫʫʨʴ ʟʫʨʘʛ 

ʛʘʨʛʘʩʘʥ.  

 
41 ʜϮʛʵʵʨ ʟʫʨʘʛ. ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʛʘʟʘʨ ʘʰʠʛʣʘʣʪ  
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ʄᴇʥ ʙʘʡʛʘʣʴ ʦʨʯʠʥ, ʘʷʣʘʣ ʞʫʫʣʯʣʘʣʳʥ ʷʘʤʥʳ https://eic.mn/geodata/ ʩʘʡʪʘʘʩ ʭʘʜʣʘʥ, 

ʙʵʣʯʵʵʨʠʡʥ ʙװʩ, ʜʵʜ ʘʥʛʠʣʣʳʥ ʟʫʨʘʛ ʥʵʤʵʣʪ ʩʫʫʨʴ ʙʦʣʛʦʥ ʛʘʨ ʘʨʛʘʘʨ ʙʫʶʫ 

ʜʠʞʠʪʘʡʟʝʨʜʘʭ ʘʨʛʘʘʨ ʘʥʛʠʣʣʳʛ ʩʘʡʞʨʫʫʣʞ, ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵ, ʭʷʥʘʣʪʪʘʡ 

ʘʥʛʠʣʣʳʥ ʘʨʛʘʟװʡ, ʤʵʜʣʵʛʪ ʩʫʫʨʠʣʩʘʥ ʘʨʛʘʟװʡʛ ʘʰʠʛʣʘʥ ʪʦʦʮʦʦʣʣʦʦʨ ʛʘʟʘʨ ʘʰʠʛʣʘʣʪʳʥ 

 .ʥʛ ʭʘʨʫʫʣʘʚ (41-ʨ ʟʫʨʘʛ, 28-ʨ ʟʫʨʘʛ)װʨ ʜװ

28 ʜʫʛʘʘʨ ʭϮʩʥʵʛʪ   

ɻʘʟʨʳʥ ʘʰʠʛʣʘʣʪʳʥ ʘʥʛʠʣʣʳʥ ʵʟʣʵʭ ʪʘʣʙʘʡ, 2019 ʦʥ 
ɻʘʟʘʨ ʘʰʠʛʣʘʣʪʳʥ ʪᴇʨᴇʣ ʕʟʣʵʭ ʪʘʣʙʘʡ, ʛʘ ʕʟʣʵʭ ʭʫʚʴ, % 

ɸʚʪʦ ʟʘʤʳʥ ʛʘʟʘʨ 220839.65 5,35 

ʐʫʛʘʤ ʩװʣʞʵʵʥʠʡ ʛʘʟʘʨ 1578165.52 38,23 

ʊᴇʤᴇʨ ʟʘʤʳʥ ʛʘʟʘʨ 2058608.16 48,876 

ʆʡʥ ʩʘʥ ʙװʭʠʡ ʛʘʟʘʨ 2786.95 0,067 

ʋʩʘʥ ʩʘʥ ʙװʭʠʡ ʛʘʟʘʨ 140897.65 3,413 

ʋʫʨʭʘʡʥ ʛʘʟʘʨ 33304.54 0,806 

ʅʠʡʪʠʡʥ ʵʜʵʣʙʵʨʠʡʥ ʛʘʟʘʨ 13820.30 0,334 

ʉʫʫʨʴʰʣʳʥ ʛʘʟʘʨ 6353.91 0,1539 

ɹʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʛʘʟʘʨ 43582.22 1,0559 

 ʡʣʜʚʵʨʠʡʥ ʛʘʟʘʨ 3248.58 0,078ת

ʋʩʘʣʛʘʘʪʘʡ ʪʘʨʠʘʣʘʥ 292.59 0,007 

ɹʵʣʯʵʵʨ 20736.10 0,502 

ʍɸɸ-ʥ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʛʘʟʘʨ 4486.05 0,108 

ʍʘʜʣʘʥ 46.00 0,011 

ʋʩʘʣʛʘʘʛװʡ ʪʘʨʠʘʣʘʥ 39.44 0,00095 

ɸʪʘʨʰʩʘʥ ʛʘʟʘʨ 33.07 0,0008 

 4 127 440,9 98,9917 

 

ɹʠʜ ʛʘʟʘʨ ʘʰʠʛʣʘʣʪʘʘʩ װװʜʵʣʪʵʡ ʜʦʨʦʡʪʣʳʥ ʰʠʥʞ ʪʵʤʜʵʛ ʠʣװװ ʘʞʠʛʣʘʛʜʘʞ 

ʙʘʡʛʘʘʛ ʜʫʨʜʘʭ ʥʴ ʟװʡʪʵʡ. ɾʠʰʵʵ ʙʦʣʛʦʥ ʟʘʤʳʥ ʙʦʣʦʥ ʵʣʩʵʞʩʵʥ ʪʘʣʙʘʡʛ ʛʘʨʛʘʩʘʥ 

ʙʦʣʥʦ.  

ɿʘʤ: ʊʫʩ ʘʡʤʛʠʡʥ ʭʵʤʞʵʵʥʜ ʄʦʥʛʦʣ ʫʣʩʳʥ 1985 ʦʥʳ 1:100 000 ʙʘʡʨ ʟװʡʥ ʟʫʨʘʛ, 

2019 ʦʥʳ Google Map ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʟʫʨʛʠʡʛ ʞʠʰʠʞ ʙʘʡʨ ʟװʡʥ ʭʦʣʙʦʣʪ ʭʠʡʭ ʟʘʤʘʘʨ 

ʟʘʤʳʥ ʟʫʨʛʠʡʛ ʛʘʨʛʘʚ.  

 

 

 

 

 

 

 

 

42 ʜʫʛʘʘʨ ʟʫʨʘʛ. 

1:100 000 ʙʘʡʨ ʟϮʡʥ 

ʟʫʨʘʛ, 1985,Google 

map, 2019 

https://eic.mn/geodata/


ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 

 

  82 
 

 

 

ʉʫʜʘʣʛʘʘ ʷʚʫʫʣʩʘʥ ʘʡʤʛʠʡʥ ʙװʭ ʩʫʤʫʫʜʳʥ ʟʘʤʳʥ ʵʟʣʵʭ ʪʘʣʙʘʡʛ 2019 ʦʥʳ Z16 ʙʫʶʫ 5 

ʤʝʪʨʠʡʥ ʥʘʨʠʡʚʯʣʘʣʳʥ Google Map-ʳʛ ʘʰʠʛʣʘʥ ʤʵʜʵʵʣʣʠʡʛ Sas Planet ʧʨʦʛʨʘʤʤ 

ʭʘʥʛʘʤʞʠʡʛ ʘʰʠʛʣʘʥ ʛʘʨʛʘʚ.  

 
43 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʘʚʪʦ ʟʘʤ,  2019 ʦʥʳ ʙʘʡʜʣʘʘʨ 

 

ɿʫʨʛʘʘʩ ʭʘʨʚʘʣ ʄʘʥʜʘʣ, ɹʘʷʥʛʦʣ, ʆʨʭʦʥ, ʆʨʭʦʥʪʫʫʣ, ɹʘʨʫʫʥʙװʨʵʥ, ʍʫʰʘʘʪ, ʐʘʘʤʘʨ, 

ʉװʭʙʘʘʪʘʨ ʙʦʣʦʥ ɸʣʪʘʥʙʫʣʘʛ ʩʫʤʫʫʜʘʜ ʭʘʤʛʠʡʥ ʠʭ ʪʘʣʙʘʡʛ ʵʟʵʣʞ ʙʘʡʛʘʘ ʙʦʣ 

ʭʘʨʴʮʘʥʛʫʡ ʘʣʩʣʘʛʜʩʘʥ ʍװʜʵʨ, ɽʨᴇᴇ, ʊװʰʠʛ ʩʫʤʜʘʜ ʵʟʣʵʭ ʪʘʣʙʘʡ ʙʘʛʘ ʙʘʡʥʘ (43-ʨ 

ʟʫʨʘʛ). ʍʵʵʨʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʟʘʨʠʤ ʭʵʤʞʠʣʪװװʜʪʵʡ ʭʘʨʴʮʫʫʣʞ ʟʫʨʘʛʣʘʩʘʥ ʭʵʜʠʡ ʯ ʙװʨʵʥ 

ʛװʡʮʵʪ ʭʘʤʨʫʫʣʘʘʛװʡ ʪʵʤʜʵʛʣʵʭ ʥʴ ʟװʡʪʵʡ.  



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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21 ʜϮʛʵʵʨ ʪʘʭʠʨʤʘʛ. ɸʚʪʦ ʟʘʤ, ʩʫʤʘʘʨ  

 

ɹʠʜʥʠʡ ʩʫʜʘʣʛʘʘ ʷʚʫʫʣʩʘʥ ʙװʩ ʥʫʪʘʛʪ ʛʘʟʨʳʥ ʜʦʨʦʡʪʦʣʜ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣᴇʣ 

 ʣʞʵʵʥʠʡ ʝʨᴇʥʭʠʡ ʭʘʥʜʣʘʛʳʛװʡ ʟʘʤʳʥ ʩװʨʩʵʥ ʟʘʤʙʘʨʘʘʛװʡʮ  ʭʵʤʞʵʵʥʜ ʭװʣʵʭװװʟװ

ʪʦʜʦʨʭʦʡʣʦʭ ʦʨʦʣʜʣʦʛʳʛ ʭʠʡʩʵʥ ʙʦʣʥʦ. ʉʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʵʵʩ װʟʵʭʵʜ ɸʣʪʘʥʙʫʣʘʛ-

407.1ʛʘ, ɹʘʨʫʫʥʙװʨʵʥ-382, ɹʘʷʥʛʦʣ-499.4, ɽʨᴇᴇ-610.5, ɾʘʚʭʣʘʥʪ-209.6, ɿװװʥʙװʨʵʥ-213, 

ʄʘʥʜʘʣ-616.1, ʆʨʭʦʥ-341.3, ʆʨʭʦʥʪʫʫʣ-618, ʉʘʡʭʘʥ-215, ʉʘʥʪ-162.9, ʉװʭʙʘʘʪʘʨ-168.4, 

ʊװʰʠʛ-214.4, ʍʫʰʘʘʪ-180.2, ʍװʜʵʨ-173.6, ʎʘʛʘʘʥʥʫʫʨ-335.3, ʐʘʘʤʘʨ-186 ʛʘ ʪʘʣʙʘʡʛ 

ʪʫʩ ʪʫʩ ʟᴇʚʭᴇʥ ʟʘʤ ʵʟʵʣʞ  ʙʘʡʥʘ (21-ʨ ʪʘʭʠʨʤʘʛ). ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ, ɿʘʤʙʘʨʘʘʛװʡ ʟʘʤʳʥ 

ʩװʣʞʵʵʥʜ ᴇʨʪʩᴇʥ ʪʘʣʙʘʡʥ ʭʵʤʞʵʵ ʞʠʣ ʙװʨ ʥʵʤʵʛʜʵʞ ʙʫʡ ʭʘʥʜʣʘʛʘ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ 

ʛʵʩʵʥ װʛ.   

ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʥʠʡʪ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ 5533.5 ʛʘ ʙʫʶʫ 0.133%-ʠʡʛ ʟʘʤ ʵʟʵʣʞ 

ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʭװʥ ʘʤʳʥ ᴇʩᴇʣʪ, ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥ, ʭװʥ ʘʤʳʥ ʪᴇʚʣᴇʨʣᴇᴇʩ ʰʘʣʪʛʘʘʣʘʥ 

ʪᴇʚ ʩʫʫʨʠʥ ʛʘʟʘʨ, ʘʤʨʘʣʪ ʛʘʟʘʨ, ʪʘʨʠʘʣʘʥʛʠʡʥ ʪʘʣʙʘʡ, ʫʫʣ ʫʫʨʭʘʡ, ʘʷʣʘʣ ʞʫʫʣʯʣʘʣ 

ʭʦʣʙʦʦʪʦʡʛʦʦʨ ʰʠʥʵʵʨ ʟʘʤ ʛʘʨʛʘʩʘʘʨ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ ʭᴇʨʩʥʠʡ ʵʚʜʨʵʣ, 

ʜʦʨʦʡʪʦʣ, ʙʵʣʯʵʵʨʠʡʥ ʜʦʨʦʡʪʦʣʜ ʥᴇʣᴇᴇʣᴇʭᴇᴇʩ ʛʘʜʥʘ ʭװʥʠʡ ʵʨװװʣ ʤʵʥʜʵʜ ʥᴇʣᴇᴇʣʞ 

ʙʘʡʥʘ. 

 

3.3. ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʕʣʩʥʠʡ ʪʘʨʭʘʣʪ, ʪװװʥʠʡ ᴇᴇʨʯʣᴇʣʪ  

ʉʵʣʵʥʛʵ ʤᴇʨᴇʥ ʫʨʩʘʥ ᴇʥʛᴇʨʯ ʙʫʡ ʪװװʥʠʡ ᴇʨʛᴇʥ ʭʵʩʛװװʜ ʙʦʣʦʭ ʎʘʛʘʘʥ ʪʘʣ, ʄᴇʨᴇʥ 

ʪʘʪʫʫʨʛʘ, ʊʵʨʵʛʪ, ʉʵʣʵʥʛʵ ɹװʨʵʥʛʠʡʥ ʭʦʪʛʦʨʫʫʜʘʜ ʜʘʚʭʨʘʘʪ ʵʣʩ ʪʘʨʭʩʘʥʳʛ ʩʫʜʣʘʘʯ  

ɿ.ʄᴇʥʭᴇᴇ (1972) ʪʵʤʜʵʛʣʵʞ, ʉʵʣʵʥʛʠʡʥ ʘʡ ʩʘʚʳʥ ʜʵʵʜ ʭʵʩʵʛ ʜʵʭ ʫʫʣ ʭʦʦʨʦʥʜʦʭ 

ʭʦʪʛʦʨʳʥ ʭʘʞʫʫ ʙʦʣʦʥ ʛʦʣʳʥ ʭᴇʥʜʠʡʥ ᴇʥʜᴇʨ ʜʵʥʞװװʜʠʡʛ ʙװʨʵʣʜװװʣʵʛʯ ʪʵʜʛʵʵʨ ʵʣʩʥʠʡ 

ʥʘʩʳʛ ʧʣʠʦʮʝʥʳ ʩװװʣ, Q-ʠʡʥ ʜʫʥʜ װʝ ʭʦʸʨʳʥ ʭʦʦʨʦʥʜ (Q1) ᴇᴇʨᴇᴇʨ ʭʵʣʙʵʣ ʜᴇʨᴇʚʜᴇʛʯ 

ʛʘʣʘʚʳʥ ʵʭʵʥ װʝʜ ʭʫʨʠʤʪʣʘʛʜʩʘʥ ʙʘʡʞ ʙʦʣʦʭ ʶʤ ʛʵʞ װʟʞʵʵ. 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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44 ʜϮʛʵʵʨ ʟʫʨʘʛ. ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʵʣʩʥʠʡ 

ʤʫʞʣʘʣ, ʪʘʨʭʘʣʪ, 2020 

 

ʉʵʣʵʥʛʵ ʘʡʤʘʛʪ ʪʘʨʭʩʘʥ ʵʣʩ ʥʴ ʍʦʡʜ (ʍʘʥʛʘʡʥ) ʤʫʞʠʡʥ ʉʵʣʵʥʛʵ-ʊʫʫʣ ʛʦʣʳʥ ʜʵʜ ʤʫʞʠʜ 

ʭʘʤʘʘʨʘʛʜʜʘʛ ʙᴇʛᴇᴇʜ ʩʘʣʭʠ-ʛʦʣʳʥ ʛʘʨʘʣ װװʩʣʠʡʥ ʭʵʚ ʰʠʥʞʠʜ ʙʘʛʪʜʘʛ. ʊʫʩ ʤʫʞʠʡʥ 

ʵʣʩʥʠʡ ʪʘʣʙʘʡ 1187.5 ʢʤ
2
 ʤʦʥʛʦʣ ʦʨʥʳ ʵʣʩʥʠʡ ʥʠʡʪ ʪʘʣʙʘʡʥ 2.7 ʭʫʚʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ 

(ɹʘʘʩʘʥ ʊ., 2003). ʊʘʨʭʘʣʪʳʥ ʙʘʡʜʣʘʘʩ ʭʘʨʘʭʘʜ ʪʦʤʦʦʭʦʥ ʛʦʣ ʤᴇʨʥװװʜʠʡʥ ʭᴇʥʜʠʡʛ 

ʜʘʛʘʞ ʙװʨʭʵʚʯ, ʜʦʚʮʦʛ, ʤʦʣʮʦʛ, ʜʘʣʘʥʛʠʡʥ ʵʣʩʵʥ ʭʫʨʠʤʪʣʘʣʳʥ ʭʵʣʙʵʨװװʜ ʟʦʥʭʠʣʩʦʥ 

ʙʘʡʥʘ (44-ʨ ʟʫʨʘʛ). ʉװʭʙʘʘʪʘʨ ʭʦʪʦʦʩ ʙʘʨʫʫʥ ʫʨʘʛʰ, ʎʘʨʘʤ (894.0) ʫʫʣʳʥ ʭʦʡʛʫʫʨ 

ʆʨʭʦʥ, ʉʵʣʵʥʛʠʡʥ ʙʵʣʯʨʠʡʥ ʪʵʛʰ ʪʘʣ ʙʦʣʦʥ, ɸʣʪʘʥʙʫʣʘʛ ʭʦʪʦʦʩ ʙʘʨʫʫʥ ʫʨʘʛʰ ʛʦʣʳʥ 

ʭᴇʥʜʠʡʥ ʭʦʸʨ ʪʘʣʘʘʨ ʥʵʣʵʥʭʠʡ ʜʘʨʘʛʜʤʘʣ ʵʣʩʪʵʡ, ʪʵʜʛʵʵʨʠʡʥ ʟʘʨʠʤ ʥʴ ʵʣʵʛʜʵʣ ʵʚʜʨʵʣʜ 

ʦʨʞ ʜʦʚʮʦʛ, ʤʦʣʮʦʛ, ʛʘʥʮ ʥʵʛ ʤʘʥʭʘʥ װװʩʛʵʩʵʥ ʙʘʡʭ ʙʘ ʵʜʛʵʵʨ ʵʣʩʥʠʡ ʛʘʨʘʣ, ʥʘʩʥʳ 

ʪʘʣʘʘʨ ɽ.ʀ. ʉʝʣʠʚʘʥʦʚ (1967) ᴇᴇʨʠʡʥ ʩʘʥʘʘ ʙʦʜʣʦʦ ʠʣʵʨʭʠʡʣʞʵʵ. ʊʵʨʵʵʨ, ʜʵʵʨʭ ʭʵʩʛʠʡʥ 

ʵʣʩ ʛʘʟʨʳʥ ʛװʥʵʵʩ ʙʷʣʭʘʞ ʛʘʨʩʘʥ ʭװʨʤʵʥ ʣʘʚ ʵʨʪʥʠʡ ʛʦʣʳʥ ʫʩʳʛ ʭʘʘʩʥʘʘʩ ʪʦʛʪʩʦʥ 

ʥʝʦʛʝʥ-ʜᴇʨᴇʚʜᴇʛʯ ʛʘʣʘʚʳʥ ʘʩʘʨ ʪʦʤ ʥʫʫʨʳʥ ʭʫʨʜʘʩ ʶʤ ʛʵʞ ʪʵʤʜʵʛʣʵʥ װʣʜʵʵʩʵʥ ʙʘʡʜʘʛ 

(ɹʘʘʩʘʥ ʊ., 2003).  

  ɹʠʜ ʵʣʩʵʞʩʵʥ ʙʫʶʫ ʵʣʩʥʠʡ ʥװװʣʪ ʭᴇʜᴇʣʛᴇᴇʥ ʭװʯʪʵʡ ʠʣʵʨʯ ʙʫʡ ʟʘʨʠʤ ʩʫʤʜʳʥ 

ʵʣʩʥʠʡ ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʦʚ  

3.3.1. ɸʣʪʘʥʙʫʣʘʛ ʩʫʤʳʥ ʵʣʩ ʙϮʭʠʡ ʪʘʣʙʘʡʥ ʭʵʚ ʰʠʥʞ ʙʦʣʦʥ ʪϮϮʥʠʡ 

ϺϺʨʯʣϺʣʪ: ʊʫʩ ʩʫʤ ʥʴ ʕʣʩʥʠʡ ʤʫʞʣʘʣʳʥ ʘʥʛʠʣʣʘʘʨ ʉʵʣʵʥʛʵ-ʊʫʫʣ ʛʦʣʳʥ ʤʫʞʠʡʥ 

ʐʘʘʤʘʨʳʥ ʜʵʜ ʤʫʞʠʜ ʭʘʤʘʘʨʘʛʜʘʭ ʙʘ ʩʘʣʭʠ-ʛʦʣʳʥ ʛʘʨʘʣ װװʩʣʠʡʥ ʭʵʚ ʰʠʥʞʠʜ ʙʘʛʪʘʥʘ 

(ʄʦʥʛʦʣ ʋʣʩʳʥ ϭʥʜʵʩʥʠʡ ɸʪʣʘʩ, 2006). ɹʠʜ ʵʣʩʥʠʡ ʷʣʛʘʚʨʳʥ ʥʦʨʤʯʠʣʩʦʥ ʠʥʜʝʢʩʠʡʛ 

ʃʘʥʜʩʘʪ 7 ʙʦʣʦʥ 8 ʜʫʛʘʘʨ ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵʛ ʘʰʠʛʣʘʥ ʟʫʨʘʛʣʘʚ (45-ʨ ʟʫʨʘʛ).  



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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45 ʜʫʛʘʘʨ ʟʫʨʘʛ. ɸʣʪʘʥʙʫʣʘʛ ʩʫʤʳʥ ʵʣʩ ʙϮʭʠʡ ʪʘʣʙʘʡʥ ϺϺʨʯʣϺʣʪ, 2003, 2018 ʦʥʳ ʭʘʨʴʮʫʫʣʘʣʪ 
 

ʕʥʵʭװװ ʟʫʨʘʛʣʘʣʘʘʩ ʭʘʨʘʭʘʜ ʵʣʩ ʙװʭʠʡ ʪʘʣʙʘʡ ʍʷʨʘʘʥ ʛʦʣ ʙʦʣʦʥ ɼʘʚʩʪ ʥʫʫʨʳʥ ʭᴇʥʜʠʡ 

ʦʨʯʤʦʦʨ ʙʘʛʘ ʟʵʨʵʛ ʥʵʤʵʛʜʩʵʥ ʭʘʨʠʥ ʵʣʩʵʨʭʵʛ ʛʘʟʘʨ ʪʘʨʠʘʣʘʥʛʠʡʥ ʪʘʣʙʘʡ ʙʦʣʦʥ ɹʘʛʘ ʪʘʣ  

ʤᴇʥ ʎʘʡʣʘʥʛʠʡʥ ʭʦʥʭʦʨ, ʍʫʪʘʛ-ᴆʥʜᴇʨ ʫʫʣʳʥ ʦʨʯʤʦʦʨ ʰʠʥʵʵʨ ʵʣʩʞʠʞ ʙʫʡ ʥʴ ʭʘʨʘʛʜʘʞ 

ʙʘʡʥʘ (29-ʨ ʭϮʩʥʵʛʪ). 2003 ʙʦʣʦʥ 2018 ʦʥʳ ʭʦʦʨʦʥʜ ʥʠʡʪ 15 ʞʠʣʠʡʥ ʭʫʛʘʮʘʘʥʜ ʵʣʩʥʠʡ 

ʪʘʣʙʘʡ 4.5 ʢʤ
2
-ʵʵʨ ʥʵʤʵʛʜʩʵʥ ʯ װʥʜʩʵʥ ʭʵʣʙʵʨװװʜ ᴇᴇʨʯʣᴇʛʜᴇᴇʛװʡ ʍʫʪʘʛ-ᴆʥʜᴇʨ ʫʫʣʳʥ 

ʙʵʣ ʦʨʯʠʤʜ ʙʘʛʘʭʘʥ ʪʘʣʙʘʡ ʰʠʥʵʵʨ ʥʵʤʵʛʜʞʵʵ. ʍʘʨʠʥ ʵʣʩʵʨʭʵʛ ʛʘʟʨʳʥ ʪʘʣʙʘʡ ʤʘʰ ʠʭ 

ʭʵʤʞʵʵʛʵʵʨ ʙʫʶʫ 43.4 ʢʤ
2
-ʘʘʨ ʥʵʤʵʛʜʩʵʥ ʙʘʡʥʘ (22-ʨ ʪʘʭʠʨʤʘʛ). ʕʥʵ ʥʴ ʙʘʡʛʘʣʴ ʮʘʛ 

ʫʫʨʳʥ ʙʦʣʦʥ ʭװʥʠʡ ʭװʯʠʥ ʟװʡʣʠʡʥ ʭʘʤ ʥᴇʣᴇᴇʥʠʡ ʫʣʤʘʘʩ ʵʣʩʞʠʣʪ ʷʚʘʛʜʘʞ ʙʫʡʪʘʡ 

ʭʦʣʙʦʦʪʦʡ. ʊʫʭʘʡʣʙʘʣ, ʤʘʣʳʥ ʪʦʦ ʪʦʣʛʦʡ ʙʦʣʦʥ ʛʘʟʘʨ ʪʘʨʠʘʣʘʥʛʠʡʥ ʪʘʣʙʘʡ ʥʵʤʵʛʜʩʵʥ, 

ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ ʦʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʞʘʘʩ ᴇʩʩᴇʥ, ʭʫʨ ʪʫʥʘʜʘʩ ʙʘʛʘʩʩʘʥʪʘʡ ʭʦʣʙʦʦʪʦʡ 

ʙʘʡʞ ʙʦʣʦʭ ʶʤ.  

29 ʜϮʛʵʵʨ ʭϮʩʥʵʛʪ 

ɸʣʪʘʥʙʫʣʘʛ ʩʫʤʳʥ ʵʣʩ ʙʦʣʦʥ ʵʣʩʵʨʭʵʛ ʛʘʟʨʳʥ ʪʘʣʙʘʡʥ ϺϺʨʯʣϺʣʪ 

 

 

 

 

 

 

 

 

 

 ʣʵʣʪװװʟת
2003 2018 ᴆᴇʨʯʣᴇʣʪ 

ʊʘʣʙʘʡʥ ʭʵʤʞʵʵ (ʢʤ
2
) 

ʕʣʩ 14,4 18,9 +4,5 

ʕʣʩʵʨʭʵʛ ʛʘʟʘʨ 25,4 68,8 +43,4 

 
22 ʜʫʛʘʘʨ ʪʘʭʠʨʤʘʛ. ɸʣʪʘʥʙʫʣʘʛ ʩʫʤʳʥ ʵʣʩ ʙʦʣʦʥ ʵʣʩʵʨʭʵʛ ʛʘʟʨʳʥ 

ʪʘʣʙʘʡʥ ϺϺʨʯʣϺʣʪ 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 

 

  86 
 

 

ɹʠʜ ʜʘʨʘʘʭ ʟʫʨʘʛʣʘʣʜ ʠʣʵʨʩʵʥ ʵʣʩ ʙװʭʠʡ ʪʘʣʙʘʡʛ ʰʘʣʛʘʭ ʟʦʨʠʣʛʦʦʨ ʭʵʵʨʠʡʥ 

ʩʫʜʘʣʛʘʘʛʘʘʨ ʢʦʦʨʜʠʥʘʪ ʘʚʯ ʭʠʣʠʡʥ ʪʦʜʨʦʣʳʛ ʜʘʚʭʮʫʫʣʩʘʥ (46-ʨ ʟʫʨʘʛ).  

  ʊʫʩ ʩʫʤʳʥ ʵʣʩ ʥʴ ʝʨᴇʥʭʠʡ ʭʫʨʠʤʪʣʘʣʳʥ ʭʵʣʙʵʨʠʡʥ ʭʫʚʴʜ ɹװʨʭʵʚʯ ʙʦʣʦʥ ɼʦʚʮʦʛ 

ʙʘʛʘʭʘʥ ʪʘʣʙʘʡʜ ʄʦʣʮʦʛ ʵʣʩ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. ʍʘʨʠʥ ɹװʨʭʵʚʯ ʵʣʩ ʠʭ ʪᴇʣᴇʚ ʪʘʣʘʨʭʘʛ ʛʘʟʘʨ, 

ʜʦʣʛʠʦʪ ʪʘʣ, ʫʭʘʘ ʛװʚʵʵʨʭʵʛ ʛʘʜʘʨʛʘ ʙʘ ʙʵʣʠʡʥ ʭʵʚʛʠʡ ʪʘʣʳʛ ʭʘʨʴʮʘʥʛʫʡ ʪʵʛʰ װʝʵʨ 

ʭʫʯʠʞ ʪʦʛʪʩʦʥ ʙʘʡʜʘʛ. ɹװʨʭʵʚʯ ʵʣʩʥʠʡ ʟʫʟʘʘʥ ʪᴇʜʠʡʣᴇʥ ʠʭ ʙʠʰ, ʜʫʥʜʞʘʘʨ 10-60 ʩʤ, 

ʭʘʘʷʘ 1ʤ ʭװʨʵʭ ʙʘ ʠʭʵʥʭʜʵʵ ᴇʚʩʣᴇʛ, ʩᴇᴇʛᴇʥʮᴇʨ ʫʨʛʘʤʣʘʘʨ, ʟʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ ʭʘʨʛʘʥʘ, 

ʙʫʡʣʩ, ʟʘʛ ʟʵʨʵʛ ʩᴇᴇʛʣᴇʛ ʫʨʛʘʤʣʘʘʨ ʙʵʭʣʵʛʜʩʵʥ ʙʫʶʫ ʪʵʜʛʵʵʨʪ ʙʵʭʵʞʩʵʥ ʙʘʡʜʘʛ. ʊʫʩ 

ʵʣʩʥʠʡ ᴇᴇʨ ʥʵʛ ʭʵʣʙʵʨ ʙʦʣ ʪᴇʛʩ ʫʨʛʘʤʘʣʞʩʘʥ ʜʘʨʘʛʜʤʘʣ ʙʘʡʜʘʣʪʘʡ ʙװʨʭʵʚʯ ʵʣʩ ʶʤ.  

 

 

 

 

 

 

46  ʜʫʛʘʘʨ ʟʫʨʘʛ. ɻʷʣʘʘʥ ʥʫʫʨʳʥ 

ʟϮϮʥ ʪʘʣʳʥ ʜʦʚʮʦʛ ʵʣʩʥʠʡ ʙʘʡʨ 

ʟϮʡʥ ʟʫʨʘʛ ʜʘʭʴ ʜϮʨʩʣʵʣ ʙʘ ʘʣʜʨʘʣ 

 

 

 

 

 

 

 

47 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʍʠʘʛʪʳʥ ʭʦʦʣʦʡ 

ʜʘʭʴ ʵʣʩʥʠʡ ʙʘʡʨ ʟϮʡʥ (1984) 

ʟʫʨʛʠʡʥ ʜϮʨʩʣʵʣ ʙʘ ʦʜʦʦʛʠʡʥ 

ʪϺʨʭ 



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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ʀʡʤ ʪᴇʨʣʠʡʥ ʵʣʩʪʵʡ ʛʘʟʨʳʥ ʫʨʛʘʤʘʣ ʙװʨʭʵʚʯʠʡʛ ʟװʡ ʙʫʩ ʭᴇʥʜᴇʭ, ʙʵʣʯʵʵʨʪ ʩʵʣʛʵʵʛװʡ 

ʘʠhʛʣʘʭ, ʥװʭ ʰʫʫʜʫʫ ʫʭʘʞ ʩʵʥʜʠʡʯʠʭ ʟʵʨʛʵʵʨ ᴇʥʛᴇʥ ʭᴇʨʩʠʡʛ ʛʵʤʪʵʵʭʵʵʩ ʙʘʡʥʛʘ 

ʩʵʨʛʠʡʣʞ ʘʞ ʘʭʫʡ, ʟʘʤ ʪʵʵʚʵʨʪ ʘʰʠʛʣʘʭʜʘʘ ʦʥʮʛʦʡ ʙʦʣʛʦʦʤʞʪʦʡ, ʟᴇʚ ʭʘʨʴʮʘʭ, ᴆᴇʨᴇᴇʨ 

ʭʵʣʙʵʣ, ʘʰʠʛʣʘʣʪ, ʭʘʤʛʘʘʣʘʣʪʳʛ ʪʵʥʮʚʵʨʪ ʟʦʭʠʩʪʦʡ ʭʦʩʣʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʕʩ ʪʵʛʚʵʣ ʵʣʩ 

ʥʴ ʩʫʣʨʘʥ ʭʠʡʩʵʞ ᴇʨʛᴇʥ ʫʫʜʘʤ ʥʫʪʘʛ ʙʵʣʯʵʵʨ ʵʣʩʞʠʭ ʮᴇʣʞʠʭ ʘʶʫʣ ᴇʨʪᴇʭ ʤʘʛʘʜʣʘʣ 

ʥʵʤʵʛʜʵʭ ʭʘʥʜʣʘʛʘ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ. ɼʦʚ, ʦʚʦʦ ʭʵʣʙʵʨʪʵʡ, ʪᴇʜʠʡʣᴇʥ ᴇʥʜᴇʨ ʙʠʰ (1-4 

ʤ), ʩʘʣʭʠʥ ʪʘʣʳʥ ʙʦʣʦʥ ʩʘʣʭʠʥʳ ʜʦʦʜ ʪʘʣʳʥ ʭʘʞʫʫ ʥʴ ʤʦʨʬʦʣʦʛʠʡʥ ʷʣʛʘʚʘʨʛװʡ, ʜʫʛʫʡ 

ʙʫʶʫ ʙʘʛʘ ʟʵʨʵʛ ʩʫʥʘʩʘʥ ʪʦʛʪʩʦʥ ʵʣʩʵʥ ʭʫʨʠʤʪʣʘʣʳʥ ʵʝʨʵʛ ʭʵʣʙʵʨʠʡʛ װʩʛʵʩʵʥ ʜʦʚʮʦʛ 

ʵʣʩ ʶʤ (ɹʘʘʩʘʥ ʊ., 2003). 

3.3.2. ʉʘʡʭʘʥ ʩʫʤʳʥ ʵʣʩ ʙϮʭʠʡ ʪʘʣʙʘʡʥ ʭʵʚ ʰʠʥʞ ʙʦʣʦʥ ʪϮϮʥʠʡ ϺϺʨʯʣϺʣʪ: 

ʉʘʡʭʘʥ ʩʫʤ ʥʴ ʕʣʩʥʠʡ ʤʫʞʣʘʣʳʥ ʘʥʛʠʣʣʘʘʨ ʉʵʣʵʥʛʵ-ʊʫʫʣ ʛʦʣʳʥ ʤʫʞʠʡʥ ʆʨʭʦʥ-ʎʵʵʣ-

ɼװʨʩ ʥʘʨʩʥʳ ʜʵʜ ʤʫʞʠʜ ʭʘʤʘʘʨʘʛʜʘʭ ʙʘ ʩʘʣʭʠ-ʛʦʣʳʥ ʛʘʨʘʣ װװʩʣʠʡʥ ʭʵʚ ʰʠʥʞʠʜ 

ʙʘʛʪʘʥʘ (ʋʣʩʳʥ ϭʥʜʵʩʥʠʡ ɸʪʣʘʩ, 2006). ɼװʨʩ ʥʘʨʩʥʳ ʵʣʩ ʥʴ ʍʘʨʘʘ ʛʦʣʳʥ ʭᴇʥʜʠʡʜ ʀʭ 

(1241), ɹʘʛʘ (1235) ʅʦʤʛʦʥ ʫʫʣʫʫʜʳʥ ʟװװʥ ʭʦʡʜ ʜʦʨ, ʋʣʘʘʥʙʘʘʪʘʨ-ɼʘʨʭʘʥʳ ʪᴇʤᴇʨ 

ʟʘʤʳʥ ʉʘʣʭʠʪ ᴇʨʪᴇᴇʪʵʡ ʭʘʨʘʣʜʘʘ, ʍʘʨʘʘ ʛʦʣʳʥ ʙʘʨʫʫʥ ʟʘʭʘʘʨ ʫʨʜʘʘʩ ʭʦʡʰ 20 ʛʘʨʫʡ ʢʤ 

ʩʫʥʘʞ ʪʦʛʪʦʥʦ. ʋʨʜ ʭʵʩʛʵʵʩ ʙʫʩʘʜ ʠʭʵʥʭ ʭʵʩʵʛ ʥʴ ʍʘʨʘʘ ʛʦʣʳʥ ʘʣʣʶʚʠʡʥ ʪʵʛʰ ʪʘʣ ʜʵʵʨ 

ʦʨʰʠʭ ʫʯʠʨ ʛʠʧʩʦʤʝʪʨʠʡʥ ʭʫʚʴʜ ʠʞʠʣ ʪװʚʰʠʥʪʵʡ ʤʦʣʮʦʛ, ʜʘʣʘʥʛʫʫʜʘʘʩ ʪʦʛʪʩʦʥ, 

ʥʵʣʵʥʭʠʡʜʵʵ ʥʘʨʩ (Pinus L.), ʙʫʨʛʘʩ (Salix L.)-ʘʘʨ ʙʵʭʣʵʛʜʩʵʥ װʟʵʩʛʵʣʵʥʪʵʡ ʵʣʩʵʥ 

ʪʘʨʘʤʮʘʛ ʙʦʣʥʦ. ʊʫʩ ʜʵʜ ʨʘʡʦʥʳ ʥʠʡʪ ʵʣʩ ʥʴ 91.3ʢʤ
2
 ʙᴇʛᴇᴇʜ ʄʦʥʛʦʣ ʦʨʥʳ ʭʦʡʜ ʭʵʩʛʠʡʥ 

(ʍʘʥʛʘʡʥ) ʭʵʤʞʵʵʥʜ ʪʘʨʭʩʘʥ ʵʣʩʥʠʡ 6 ʭʫʚʠʡʛ, ʫʣʩʳʥ ʭʵʤʞʵʵʥʜ 0.2 ʭʫʚʠʡʛ ʪʫʩ ʪʫʩ 

ʵʟʵʣʥʵ (ɹʘʘʩʘʥ ʊ., 2003). ɹʠʜ ʵʣʩʥʠʡ ʷʣʛʘʚʨʳʥ ʥʦʨʤʯʠʣʩʦʥ ʠʥʜʝʢʩʠʡʛ ʃʘʥʜʩʘʪ 7 ʙʦʣʦʥ 8 

ʜʫʛʘʘʨ ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵʛ ʘʰʠʛʣʘʥ ʵʣʩ ʙװʭʠʡ ʪʘʣʙʘʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʛʘʨʛʘʚ (48-ʨ 

ʟʫʨʘʛ).  

 
48 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʉʘʡʭʘʥ ʩʫʤʳʥ ʵʣʩ ʙϮʭʠʡ ʪʘʣʙʘʡʥ ϺϺʨʯʣϺʣʪ, 2003, 2018 ʦʥʳ ʭʘʨʴʮʫʫʣʘʣʪ  



ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʮᴇʣʞʠʣʪ, ʛʘʟʨʳʥ ʜʦʨʦʡʪʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 
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ɼʵʵʨʭ ʟʫʨʘʛʣʘʣʘʘʩ ʭʘʨʘʭʘʜ ʵʣʩ ʙװʭʠʡ ʪʘʣʙʘʡʥ ʝʨᴇʥʭʠʡ ʭʵʣʙʵʨװװʜ ʥʫʪʛʠʡʥ ʭʦʡʜ ʭʵʩʵʛʪ 

ᴇᴇʨʯʣᴇʣʪʛװʡ ʭʘʨʠʥ ʅʦʤʛʦʥʳ ʭᴇʥʜʠʡʥ ʟװװʥ ʪʘʣʘʘʨʭ ʨʘʡʦʥʜ ʵʣʩʥʠʡ ʭʫʨʠʤʪʣʘʣʳʥ 

ʪʦʤʦʦʭʦʥ ʭʵʣʙʵʨ ʥʴ ʪʘʨʘʤʮʘʛ ʭʵʣʙʵʨʪ ʰʠʣʞʠʞ ʵʣʩʵʨʭʵʛ ʛʘʟʨʳʥ ʪʘʣʙʘʡ ʪʵʣʩʵʥ ʥʴ 

ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ (30-ʨ ʭϮʩʥʵʛʪ).  

30 ʜʫʛʘʘʨ ʭϮʩʥʵʛʪ 

ʉʘʡʭʘʥ ʩʫʤʳʥ ʵʣʩ ʙʦʣʦʥ ʵʣʩʵʨʭʵʛ ʛʘʟʨʳʥ ʪʘʣʙʘʡʥ ϺϺʨʯʣϺʣʪ 

ʆʥ 
 

2003 2018 ᴆᴇʨʯʣᴇʣʪ 

ʊʘʣʙʘʡʥ ʭʵʤʞʵʵ (ʢʤ
2
) 

ʕʣʩ 19.1 17.6 - 1.5 

ʕʣʩʵʨʭʵʛ ʛʘʟʘʨ 67.3 83.6 + 16.3 

 

 

 

 

23 ʜʫʛʘʘʨ ʪʘʭʠʨʤʘʛ. 

ʉʘʡʭʘʥ ʩʫʤʳʥ ʵʣʩ 

ʙϮʭʠʡ ʪʘʣʙʘʡʥ 

ϺϺʨʯʣϺʣʪ 

 

2003 ʙʦʣʦʥ 2018 ʦʥʳ ʭʦʦʨʦʥʜ ʥʠʡʪ 15 ʞʠʣʠʡʥ ʭʫʛʘʮʘʘʥʜ ʵʣʩʥʠʡ ʪʘʣʙʘʡ 1.5 ʢʤ
2
-ʘʘʨ 

ʙʘʛʘʩʩʘʥ, ʭʘʨʠʥ ʵʣʩʵʨʭʵʛ ʛʘʟʨʳʥ ʪʘʣʙʘʡ 16.3 ʢʤ
2
-ʘʘʨ ʥʵʤʵʛʜʩʵʥ ʙʘʡʥʘ (23-ʨ ʪʘʭʠʨʤʘʛ). 

ʉʫʤʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʠʭʵʥʭ ʭʵʩʵʛ ʥʴ ɹװʨʵʥʛʠʡʥ ʥʫʨʫʫʥʳ ʩʘʣʙʘʨ ʭʘʷʘ ʥʘʤ ʫʫʣʩ, 

ʪװװʥʠʡ ʙʵʣ ʭᴇʥʜʠʡ ʟʦʥʭʠʣʦʭ ʙᴇʛᴇᴇʜ ʟʫʥʳ ʙʵʣʯʵʵʨʵʵʨ ʘʰʠʛʣʘʛʜʜʘʛ ʤᴇʥ ʘʜʠʣ 

ʪʘʨʠʘʣʘʥʛʠʡʥ ʙװʩ ʥʫʪʘʛ ʶʤ. 

ɹʠʜ ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵʛ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʟʫʨʘʛʪ ʠʣʵʨʩʵʥ ʵʣʩ ʙװʭʠʡ ʪʘʣʙʘʡʛ ʰʘʣʛʘʭ 

ʟʦʨʠʣʛʦʦʨ ʭʵʵʨʠʡʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʭʠʣʠʡʥ ʪʦʜʨʦʣʳʛ ʜʘʚʭʮʫʫʣʘʚ (48-ʨ ʟʫʨʘʛ). ʕʥʜʵʵʩ 

 ʟʵʭʵʜ ʪʫʩ ʩʫʤʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʪʘʨʭʩʘʥ ʵʣʩʥʠʡ ʝʨᴇʥʭʠʡ ʭʫʨʠʤʪʣʘʣʳʥ ʭʫʚʴʜ ʠʭʵʥʭװ

ʪʘʣʙʘʡʜ ʙװʨʭʵʚʯ, ʜʦʚʮʦʛ, ʤʦʣʮʦʛ, ʜʘʣʘʥʛʠʡʥ ʭʵʣʙʵʨװװʜ ʪʘʨʭʞʵʵ. ɹװʨʭʵʚʯ ʵʣʩ ʠʭ ʪᴇʣᴇʚ 

ʪʘʣʘʨʭʘʛ ʛʘʟʘʨ, ʜʦʣʛʠʦʪ ʪʘʣ, ʫʭʘʘ ʛװʚʵʵʨʭʵʛ ʛʘʜʘʨʛʘ ʙʘ ʙʵʣʠʡʥ ʭʵʚʛʠʡ ʪʘʣʳʛ ʭʘʨʴʮʘʥʛʫʡ 

ʪʵʛʰ װʝʵʨ ʭʫʯʠʞ ʪʦʛʪʩʦʥ ʙʘʡʜʘʛ. 
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49 ʜϮʛʵʵʨ ʟʫʨʘʛ. ɼϮʨʩ 

ʥʘʨʩʥʳ ʵʣʩʥʠʡ ʭʵʩʵʛ 

ʙʘʡʨ ʟϮʡʥ ʟʫʨʛʠʡʥ 

(1984) ʜϮʨʩʣʵʣ ʙʘ 

ʦʜʦʦʛʠʡʥ ʪϺʨʭ  
 

 

 

 

 

 

 

 

 

 

ɾʘʤʙʫʫʭʘʡ ʪʦʣʛʦʡʥ 

ʟϮϮʥ ʪʘʣʳʥ ʭϺʥʜʠʡʜ 

ʙʘʡʨʣʘʭ ʙϮʨʭʵʚʯ ʵʣʩ 
 

 

 

ɹװʨʭʵʚʯ ʵʣʩʥʠʡ ʟʫʟʘʘʥ ʪᴇʜʠʡʣᴇʥ ʠʭ ʙʠʰ, ʜʫʥʜʞʘʘʨ 10-60 ʩʤ, ʭʘʘʷʘ 1ʤ ʭװʨʵʭ ʙʘ 

ʠʭʵʥʭʜʵʵ ᴇʚʩʣᴇʛ, ʩᴇᴇʛᴇʥʮᴇʨ ʫʨʛʘʤʣʘʘʨ, ʟʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ ʭʘʨʛʘʥʘ, ʙʫʡʣʩ ʟʵʨʵʛ ʩᴇᴇʛʣᴇʛ 

ʫʨʛʘʤʣʘʘʨ ʙʵʭʣʵʛʜʩʵʥ ʙʫʶʫ ʪʵʜʛʵʵʨʪ ʙʵʭʞɻʩʵʥ ʙʘʡʜʘʛ. ʊʫʩ ʵʣʩʥʠʡ ᴇᴇʨ ʥʵʛ ʭʵʣʙʵʨ ʙʦʣ 

ʪᴇʛʩ ʫʨʛʘʤʘʣʞʩʘʥ ʜʘʨʘʛʜʤʘʣ ʙʘʡʜʘʣʪʘʡ ʙװʨʭʵʚʯ ʵʣʩ ʶʤ. ʍʵʤʞʵʵʛʵʵʨ ʜʦʚʮʛʦʦʩ ʪʦʤ, 

ʫʨʛʘʤʘʣʞʩʘʥ ʵʣʩʵʥ ʪʦʣʛʦʜʳʛ ʤʦʣʮʦʛ ʛʵʥʵ. ʄʦʣʮʛʠʡʥ ʝʨᴇʥʭʠʡ ʜװʨ ʪᴇʨʭ ʥʴ ʟᴇʚ ʙʠʰ 

ʭʵʣʙʵʨʪʵʡ, ᴇʥʜᴇʨ ʥʴ 4 ʤ-ʵʵʩ ʜʵʵʰ, ʩʘʣʭʠʥʳ ʜʦʦʜ ʪʘʣʳʥ ʭʘʞʫʫ ʥʴ ʤʦʨʬʦʣʦʛʠʡʥ 

ʪʦʜʦʨʭʦʡ ʷʣʛʘʚʘʨʛװʡ ʥʘʣʫʫ ʙᴇʛᴇᴇʜ ʤʦʜ, ʙʫʪ, ʩᴇᴇʛᴇʥ ʪᴇʛʣᴇᴇʨ ʙʵʭʵʞʩʵʥ  ʩʘʣʘʥʛʠʜ 

ʙʘʡʜʘʣʪʘʡ ʙʘʡʭʘʘʩ ʛʘʜʥʘ ʫʭʘʘ ʛװʚʵʵʨʭʵʛ ʪʦʣʛʦʜʣʦʛ ʫʣ ʩʫʫʨʠʡʛ ʭʫʯʠʞ װʨʛʵʣʞʠʣʩʵʥ, 

ʥʵʣʵʥʭʠʡʜ ʪʘʨʭʩʘʥ ʙʘʡʜʘʣʪʘʡ ʪʘʘʨʘʣʜʘʞ ʙʘʡʚ (ɹʘʘʩʘʥ ʊ., 2003).  

 

3.3.3. ʆʨʭʦʥ ʩʫʤʳʥ ʵʣʩ ʙϮʭʠʡ ʪʘʣʙʘʡʥ ʭʵʚ ʰʠʥʞ ʙʦʣʦʥ ʪϮϮʥʠʡ ϺϺʨʯʣϺʣʪ: 

ʆʨʭʦʥ ʩʫʤ ʥʴ ʕʣʩʥʠʡ ʤʫʞʣʘʣʳʥ ʘʥʛʠʣʣʘʘʨ ʉʵʣʵʥʛʵ-ʊʫʫʣ ʛʦʣʳʥ ʤʫʞʠʡʥ ʆʨʭʦʥ-ʎʵʵʣ-

ɼװʨʩ ʥʘʨʩʥʳ ʜʵʜ ʤʫʞʠʜ ʭʘʤʘʘʨʘʛʜʘʭ ʙʘ ʩʘʣʭʠ-ʛʦʣʳʥ ʛʘʨʘʣ װװʩʣʠʡʥ ʭʵʚ ʰʠʥʞʠʜ 

ʙʘʛʪʘʥʘ. ʊʫʩ ʜʵʜ ʨʘʡʦʥʳ ʥʠʡʪ ʵʣʩ ʥʴ 91.3 ʢʤ
2
 ʙᴇʛᴇᴇʜ ʄʦʥʛʦʣ ʦʨʥʳ ʭʦʡʜ ʭʵʩʛʠʡʥ 

(ʍʘʥʛʘʡʥ) ʭʵʤʞʵʵʥʜ ʪʘʨʭʩʘʥ ʵʣʩʥʠʡ 6 ʭʫʚʠʡʛ, ʫʣʩʳʥ ʭʵʤʞʵʵʥʜ 0.2 ʭʫʚʠʡʛ ʪʫʩ ʪʫʩ 

ʵʟʵʣʥʵ (ɹʘʘʩʘʥ ʊ., 2003). 

  ʆʨʭʦʥ, ʉʵʣʵʥʛʠʡʥ ʘʡ ʩʘʚʳʥ ʛʦʣʫʫʜʳʥ ʭᴇʥʜʠʡ ʭʦʪʦʩ, ʪʵʜʛʵʵʨʠʡʥ ʭʘʞʫʫ, ʛʦʣʳʥ 

ʜʵʥʞװװʜʵʜ ʜʘʨʘʛʜʤʘʣ ʵʣʩʵʥ ʜʘʚʭʘʨʛʘ ʪʘʨʭʩʘʥ ʪʘʣʘʘʨ ᴇʤʥᴇʭ װʝʠʡʥ ʩʫʜʣʘʘʯʠʜ (ɼʫʜʠʥ 

ʉ.ʄ., ʃʝʚʠʥ ʅ.ʊ. ʥʘʨ 1982, ʄʦʣʦʜʳʭ ʀ.ʌ., ʊʦʣʩʪʠʭʠʥ ʅ.ʀ. ʥʘʨ 1920, ʆʙʨʫʯʝʚ ɺ.ɸ., 
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1945; 1947, ʄʫʨʟʘʝʚ ʕ.ʄ.1947; 1952, ʉʝʣʠʚʘʥʦʚ ɽ.ʀ.,1967, ʄϺʥʭϺϺ ɿ.,1972) ʪʵʤʜʵʛʣʵʞ 

ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʀʜʵʨ ʛʦʣʳʥ ʜʘʛʫʫ ʊʦʩʦʥʮʵʥʛʵʣ ʭʦʪ ʦʨʯʠʤʜ, ʉʵʣʵʥʛʵ ʤᴇʨᴇʥ, ʕʛʠʡʥ 

ʛʦʣʳʥ ʟʘʨʠʤ ʭʵʩʵʛʪ, ʆʨʭʦʥ-ʊʫʫʣ, ʆʨʭʦʥ-ʍʘʨʘʘ ʛʦʣʫʫʜʳʥ ʫʫʣʟʚʘʨ ʦʨʯʠʤʜ, ʤᴇʥ 

ʉװʭʙʘʘʪʘʨ, ɸʣʪʘʥʙʫʣʘʛ ʩʫʤʫʫʜʳʥ ʦʡʨʦʣʮʦʦ ʦʨʰʠʭ ʭʵʩʵʛ ʙʫʩʘʛ ʪʘʨʭʩʘʥ ʵʣʩʵʥ 

ʪʘʨʘʤʮʛʫʫʜʳʛ ʭʘʤʨʫʫʣʘʥ ʘʚʯ װʟʵʞ ʙʦʣʥʦ. ʉװʭʙʘʘʪʘʨ ʩʫʤʘʘʩ ʙʘʨʫʫʥ ʫʨʘʛʰ, ʎʘʨʘʤ 

(894.0) ʫʫʣʳʥ ʭʦʡʛʫʫʨ ʆʨʭʦʥ ʉʵʣʵʥʛʠʡʥ ʙʵʣʯʨʠʡʥ ʪʵʛʰ ʪʘʣ ʙʦʣʦʥ, ɸʣʪʘʥʙʫʣʘʛ ʭʦʪʦʦʩ 

ʙʘʨʫʫʥ ʫʨʘʛʰ ʛʦʣʳʥ ʭᴇʥʜʠʡʥ ʭʦʸʨ ʪʘʣʘʘʨ ʥʵʣʵʥʭʠʡ ʜʘʨʘʛʜʤʘʣ ʵʣʩʪʵʡ, ʪʵʜʛʵʵʨʠʡʥ 

ʟʘʨʠʤ ʥʴ ʵʣʵʛʜʵʣ ʵʚʜʨʵʣʜ ʦʨʞ ʜʦʚʮʦʛ, ʤʦʣʮʦʛ, ʛʘʥʮ ʥʵʛ ʤʘʥʭʘʥ װװʩʛʵʩʵʥ ʙʘʡʭ ʙʘ ʵʜʛʵʵʨ 

ʵʣʩʥʠʡ ʛʘʨʘʣ, ʥʘʩʥʳ ʪʘʣʘʘʨ ɽ.ʀ. ʉʝʣʠʚʘʥʦʚ (1967) ᴇᴇʨʠʡʥ ʙװʪʵʵʣʜʵʵ ʪʵʤʜʵʛʣʵʩʵʥ 

ʙʘʡʥʘ. ɹʠʜ ʵʣʩʥʠʡ ʷʣʛʘʚʨʳʥ ʥʦʨʤʯʠʣʩʦʥ ʠʥʜʝʢʩʠʡʛ ʘʰʠʛʣʘʥ ʜʘʨʘʘʭ ʟʫʨʛʠʡʛ װʡʣʜʵʚ 

(50-ʨ ʟʫʨʘʛ). 

 
50 ʜʫʛʘʘʨ ʟʫʨʘʛ. ʆʨʭʦʥ ʩʫʤʳʥ ʵʣʩ ʙϮʭʠʡ ʪʘʣʙʘʡʥ ϺϺʨʯʣϺʣʪ, 2003, 2018 ʦʥʳ ʭʘʨʴʮʫʫʣʘʣʪ  

 

ʕʜʛʵʵʨ ʵʣʩʵʥ ʪʘʨʘʤʮʛʫʫʜ ʛʘʟʨʳʥ ʛװʥʵʵʩ ʙʷʣʭʘʞ ʛʘʨʩʘʥ ʭװʨʤʵʥ ʣʘʚ ʵʨʪʥʠʡ ʛʦʣʳʥ ʫʩʳʛ 

ʭʘʘʩʥʘʘʩ ʪʦʛʪʩʦʥ ʥʝʦʛʝʥ-ʜᴇʨᴇʚʜᴇʛʯ ʛʘʣʘʚʳʥ ʘʩʘʨ ʪʦʤ ʥʫʫʨʳʥ ʭʫʨʜʘʩ ʶʤ ʛʵʵʜ ʆʨʭʦʥ 

ʛʦʣʳʥ ʭᴇʥʜʠʡʜ ᴆʛʠʡ ʥʫʫʨʳʥ ʭʦʪʛʦʨʪ ʪʫʥʘʞ ʭʫʨʠʤʪʣʘʛʜʩʘʥ ʜʘʚʭʨʘʘʪ ʵʣʩʠʡʛ ʜʵʵʨʭʠʡʥ 

ʘʜʠʣ ʛʘʨʘʣʪʘʡ ʛʵʞ װʟʞʵʵ. ɼʘʚʭʨʘʘʪ ʵʣʩ ʟᴇʚʭᴇʥ ʭʘʘʛʜʤʘʣ ʥʫʫʨʪ ʪᴇʜʠʡʛװʡ, ʝʨ ʥʴ ʫʫʣʩ 

ʭʦʦʨʦʥʜʳʥ ʭʦʪʛʦʨ ʜʘʭʴ ʭᴇʥʜʠʡʥ ʭʵʩʛװװʜʵʜ ʙʠʡ ʙʦʣʞ ʙʘʡʩʥʳʛ ɿ.ʄᴇʥʭᴇᴇ (1972) 

ʪʵʤʜʵʛʣʵʞʵʵ (ɹʘʘʩʘʥ ʊ., 2003). 

 ɼʵʵʨʭ ʟʫʨʘʛʣʘʣʘʘʩ ʭʘʨʘʭʘʜ ʵʣʩ ʙװʭʠʡ ʪʘʣʙʘʡ 2003 ʦʥʜ ʩʫʤʳʥ ʪᴇʚʠʡʥ ʭʦʡʜ ʭʵʩʛʵʵʨ 

ʙʫʶʫ ʆʨʭʦʥ ʛʦʣʳʥ ʜʘʛʫʫ ʪʘʨʭʘʣʪʪʘʡ ʙʘʡʩʘʥ ʙʘ 2018 ʦʥʜ װʛװʡ ʙʦʣʩʦʥ ʭʘʨʠʥ ʐʠʡʨʠʡʥ 

ʛʦʣʳʥ ʭᴇʥʜʠʡ ʜʘʛʫʫ ʙʘʛʘ ʟʵʨʵʛ ʵʣʩʥʠʡ ʪʘʣʙʘʡ ʥʵʤʵʛʜʩʵʥ ʙʦʣ ʵʣʩʵʨʭʵʛ ʛʘʟʨʳʥ ʪʘʣʙʘʡ 

ʪʘʨʠʘʣʘʥ ʙװʭʠʡ ʪʘʣʙʘʡʜ ʠʣʵʨʯ ʙʘʡʛʘʘ ᴇʩʩᴇʥ ʙʘʡʛʘʘ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ (31-ʨ ʭϮʩʥʵʛʪ). 

 31 ʜϮʛʵʵʨ ʭϮʩʥʵʛʪ 

ʆʨʭʦʥ ʩʫʤʳʥ ʵʣʩ ʙʦʣʦʥ ʵʣʩʵʨʭʵʛ ʛʘʟʨʳʥ ʪʘʣʙʘʡʥ ϺϺʨʯʣϺʣʪ 

ʆʥ 2003 2018 ᴆᴇʨʯʣᴇʣʪ 

ʊʘʣʙʘʡʥ ʭʵʤʞʵʵ (ʢʤ
2
) 

ʕʣʩ 13 13.6 + 0.6 


