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ʊʦʚʯʠʣʩʦʥ װʛʠʡʥ ʞʘʛʩʘʘʣʪ. 

ɸʅʋ ɸʤʝʨʠʢʠʡʥ ʥʵʛʜʩʵʥ ʫʣʩ 

ɹʅʄɸʋ ɹװʛʜ ʅʘʡʨʘʤʜʘʭ ʄʦʥʛʦʣ ɸʨʜ ʋʣʩ 

ɿʍʋ ɿᴇʚʣᴇʣʪ ʭʦʣʙʦʦʪ ʫʣʩ 

ʍɹʅɻʋ ʍʦʣʙʦʦʥʳ ɹװʛʜ ʅʘʡʨʘʤʜʘʭ ɻʝʨʤʘʥ ʋʣʩ 

ʊᴆתɻ ʊᴇʨʠʡʥ ᴇʤʯʠʪ װʡʣʜʚʵʨʠʡʥ ʛʘʟʘʨ 

DEM Digital elevation model 

ETM Enhanced Thematic mapper 

GIPL Geophysical Institute Permafrost Lab 

MARCC Maryland Advanced Research Computing Center 

MODIS Moderate Resolution Imaging Spectroradiometer 

NEST Northern Ecosystem Soil Temperature 

NDVI Normalized difference vegetation index 

NDSI Normalized difference snow index 

ʊʄ Thematic mapper 

TTOP Temperature on the top of permafrost 

TWI Topographic wetness index 
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1 
 

ʅʕɻɼתɻʕʕʈ ɹתʃʕɻ. ʆʈʐʀʃ 

1.1. ʎʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭ 

ʘʞʣʳʥ ʭʵʨʵʛʮʵʵ, ʰʘʘʨʜʣʘʛʘ 

ñʄʦʥʛʦʣ ʋʣʩʳʥ ʭװʥ ʘʤʳʥ ʥʫʪʘʛʰʠʣʪ, ʩʫʫʨʴʰʣʳʥ ʭᴇʛʞʣʠʡʥ ʝʨᴇʥʭʠʡ ʪᴇʩᴇʣò ʥʴ 

ʙװʩʠʡʥ ʭᴇʛʞʣʠʡʥ ʪᴇʩᴇʣ, ʯᴇʣᴇᴇʪ ʙװʩʠʡʥ ʝʨᴇʥʭʠʡ ʪᴇʣᴇʚʣᴇʛᴇᴇ, ʘʷʣʘʣ, ʞʫʫʣʯʣʘʣ, 

ʜʵʜ ʙװʪʮʠʡʥ ʭᴇʛʞʣʠʡʥ ʪᴇʩᴇʣ, ʭʦʪ, ʪʦʩʛʦʥʳ ʭᴇʛʞʣʠʡʥ ʝʨᴇʥʭʠʡ ʪᴇʣᴇʚʣᴇʛᴇᴇ ʟʵʨʵʛ 

ʭʦʪ ʙʘʡʛʫʫʣʘʣʪʳʥ ʙʘʨʠʤʪ ʙʠʯʛʠʡʥ װʝ ʰʘʪʥʳ ʪᴇʩᴇʣ, ʭᴇʪᴇʣʙᴇʨ, װʥʜʩʵʥ ʯʠʛʣʵʣ, ʭʦʪ, 

ʪʦʩʛʦʥʳ ʭᴇʛʞʣʠʡʥ ʝʨᴇʥʭʠʡ ʪᴇʣᴇʚʣᴇʛᴇᴇ ʙʦʣʦʚʩʨʫʫʣʘʭ ʥʫʪʘʛ ʜʵʚʩʛʵʨ, ʦʨʦʥ ʟʘʡʥ 

ʪᴇʣᴇʚʣᴇʣʪʠʡʥ ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʥʵʛʜʩʵʥ ʙʦʜʣʦʛʳʥ ʪʫʣʛʫʫʨ ʙʘʨʠʤʪ ʙʠʯʠʛ ʙʦʣʦʭ ʶʤ. 

ʀʡʤ ʫʯʨʘʘʩ ʪʫʩ ʪᴇʩʣʠʡʥ ʭװʨʵʵʥʜ ʙʫʡ ʦʨʯʠʥ, ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮ, ʪʵʜʛʵʵʨʠʡʥ ʭװʥ 

ʘʤʳʥ ʥʫʪʘʛʰʠʣʪ, ʩʫʫʨʴʰʣʳʥ ʭᴇʛʞʠʣʜ װʟװװʣʵʭ ʵʝʨʵʛ ʙʦʣʦʥ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʛ ʪʦʦʮʦʭ 

ʥʴ ʯʫʭʘʣ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʶʤ. ʅʠʡʛʵʤ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭᴇʛʞʠʣʜ ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮ 

ʯʫʭʘʣ װװʨʵʛ ʛװʡʮʵʪʛʵʭ ʙʦʣʦʚʯ ʭʦʪ, ʪʦʩʛʦʥʳ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪ, ʭװʥ ʘʤʳʥ 

ʩʫʫʨʴh ʠʣʜ ʩᴇʨᴇʛ ʥᴇʣᴇᴇ װʟװװʣʜʵʛ ʙʘʡʛʘʣʠʡʥ ʙװʨʵʣʜʵʭװװʥ ʭʵʩʛװװʜ ʙʘʡʜʘʛ. ʉᴇʨᴇʛ 

ʥᴇʣᴇᴇ װʟװװʣʜʵʛ ʙװʨʵʣʜʭɻװװʥ ʭʵʩʛװװʜʵʜ, ʮʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʵʣ ʦʨʜʦʛ ʙʘ 

ʵʜʛʵʵʨ װʟʵʛʜʣʠʡʥ ʩᴇʨᴇʛ ʥᴇʣᴇᴇ ʥʴ ʤʘʥʘʡ ʦʨʥʳ ʥʠʡʛʵʤ, ʵʜʠʡʥ ʟʘʩʘʛʪ ʠʭʵʵʭʵʥ 

ʜʘʨʘʤʪ ʫʯʨʫʫʣʞ ʙʫʡ ʥʴ ʥʵʨ ʙװʭʠʡ ʩʫʤʳʥ ʪᴇʚʠʡʛ ʜʘʭʠʥ ʰʠʣʞװװʣʩʵʥ, ʭʦʪ 

ʩʫʫʨʠʥ ʛʘʟʘʨ ʭʘʣʠʘʥʜ ʠʭʵʵʨ ʘʚʪʘʭ ʟʵʨʵʛ װʟʵʛʜʣװװʜʵʵʨ ʠʣʵʨʯ ʙʘʡʥʘ.  

ʎʵʚʜʵʛ ʭᴇʨʩ ʯʫʣʫʫʣʘʛ ʥʴ ʜʵʣʭʠʡʥ ʭʦʡʜ ʭʘʛʘʩ ʙᴇʤʙᴇʨʮᴇʛʪ ʠʭʵʵʨ ʪʘʨʭʩʘʥ ʙʘʡʭ 

ʙᴇʛᴇᴇʜ ʤʘʥʘʡ ʛʘʨʘʛʠʡʥ ʥʠʡʪ 48 ʫʣʩʘʜ ʷʤʘʨ ʥʵʛ ʙʘʡʜʣʘʘʨ ʮʵʚʜʵʛ ʦʨʰʠʞ ʙʘʡʥʘ. 

ʎʵʚʜʛʠʡʥ 95 ʦʨʯʠʤ ʭʫʚʴ ʥʴ ʆʨʦʩ, ʂʘʥʘʜ, ʍʷʪʘʜ, ɸʤʝʨʠʢ, ʄʦʥʛʦʣ ʛʵʩʵʥ ʪʘʚʘʥ 

ʫʣʩʳʥ ʛʘʟʘʨ ʥʫʪʛʠʡʛ ʭʘʤʘʨʥʘ (Zhang et al., 2008). װתʥʵʵʩ װʟʚʵʣ ʄʦʥʛʦʣ ʫʣʩ ʮʵʚʜʵʛ 

ʭʘʤʛʠʡʥ ʠʭ ʪʘʨʭʩʘʥ ʵʭʥʠʡ ʪʘʚʘʥ ʦʨʦʥʜ ʙʘʛʪʘʞ ʙʘʡʥʘ. ʅᴇʛᴇᴇ ʪʘʣʘʘʩ ʉʠʙʠʨʠʡʥ 

 ʨʛʵʣʞʠʣʩʵʥ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʛʠʡʥ ᴇʤʥᴇʜ ʭʠʣ ʜʵʵʨ ʦʨʰʜʦʛ, ʟʘʭ ʭʷʟʛʘʘʨʳʥ ʰʠʥʞװ

ʯʘʥʘʨʳʛ ʘʛʫʫʣʩʘʥ ʪʫʣ ʮʵʚʜʛʠʡʥ ʪʝʤʧʝʨʘʪʫʨ ʥʴ ʪʵʛ ʛʨʘʜʫʩʪ ʦʡʨʭʦʥ, ʘʣʠʚʘʘ 

ʙʘʡʛʘʣʴ, ʮʘʛ ʫʫʨʳʥ ᴇᴇʨʯʣᴇʣʪ, ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʜ ʘʤʘʨʭʘʥ ᴇʨʪᴇʭ, ʵʤʟʵʛ ʰʠʥʞ 

ʯʘʥʘʨʪʘʡ ʙʘʡʜʘʛ (ɾʘʤʙʘʣʞʘʚ ʥʘʨ., 2010; Dashtseren, 2015).  

ʄʘʥʘʡ ʦʨʦʥʜ ʮʵʚʜʛʠʡʥ ʩᴇʨᴇʛ ʥᴇʣᴇᴇ ʮʵʚʜʵʛʪ ʭᴇʨʩ ʯʫʣʫʫʣʘʛʪ ʜʵʵʨ ʙʘʨʴʩʘʥ 

ʙʘʨʠʣʳʛ ʵʚʜʨʵʣ ʛʵʤʪʣʠʡʛ ʦʣʞ ʪʦʛʪʦʦʭʦʦʩ ʵʭʵʣʩʵʥ ʛʵʞ װʟʵʞ ʙʦʣʥʦ. ʊʫʭʘʡʣʙʘʣ 

1950-ʠʘʜ ʦʥʳ ʵʭʵʵʨ ʄʦʥʛʦʣ ʫʣʩʳʥ ʘʞ װʡʣʜʚʵʨʠʡʥ ʢʦʤʙʠʥʘʪʳʥ ʙʘʨʠʣʛʳʛ ʙʘʨʠʭ 

ʘʞʠʣʪʘʡ ʭʦʣʙʦʛʜʫʫʣʘʥ ʪʫʭʘʡʥ װʝʠʡʥ ɿʍʋ-ʳʥ ʐʠʥʞʣʵʭ ʫʭʘʘʥʳ ʘʢʘʜʝʤʠʡʥ 

ʩʫʨʚʘʣʞʣʘʛʯ ʛʠʰװװʥ, ʜʦʢʪʦʨ, ʧʨʦʬʝʩʩʦʨ ʅ.ɸ.ʎʳʪʦʚʠʯ ʤʘʥʘʡʜ ʭװʨʵʣʮʵʥ ʠʨʞ ʘʞ 



ʎʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʣʳʥ ʪʘʡʣʘʥ. 

2 
 

 ʡʣʜʚʵʨʠʡʥ ʢʦʤʙʠʥʘʪʳʥ ʙʘʨʠʣʛʳʥ ʮʵʚʜʵʛ ʭᴇʨʩʠʡʛ ʙʘʨʠʣʛʳʥ ʙʫʫʨʠʥʜ ʭʵʨʭʵʥװ

ʘʰʠʛʣʘʞ ʙʘʨʠʣʛʘ ʙʘʨʠʭ ʪʘʣʘʘʨ ʟᴇʚʣᴇʛᴇᴇ ᴇʛʯ ʙʘʡʩʘʥ ʙʘʡʥʘ.  1960-ʘʘʜ ʦʥʳ ʜʫʥʜ 

 ʨʪʵʣ ʤʘʥʘʡ ʦʨʥʳ ʮʵʚʜʵʛ ʪʘʨʭʩʘʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞװʝʠʡʛ ʭװ

ʙʘʨʠʭʜʘʘ ʙʘʨʠʣʛʘʜ װʟװװʣʵʭ ʪװװʥʠʡ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣʣʠʡʛ ʤʵʜʵʭʛװʡʛʵʵʨ ʛװʡʮʵʪʛʵʞ 

ʙʘʡʩʘʥʪʘʡ ʭʦʣʙʦʛʜʦʞ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞ ʮʫʫʨʯ, ʵʚʜʵʨʜɻ ʛ ʙʘʡʞʵʵ. ɻʵʭʜʵʵ 1970 

ʦʥʳ ʜʫʥʜ װʝʵʩ ʭʦʡʰ ʮʵʚʜʵʛʪ ʭᴇʨʩ, ʯʫʣʫʫʣʘʛ ʜʵʵʨ ʙʘʨʴʩʘʥ ʙʘʨʠʣʛʳʥ ʵʚʜʨʵʣ 

ʛʵʤʪʵʣʜ ʦʥʮʛʦʡ ʘʥʭʘʘʨʘʣ ʭʘʥʜʫʫʣʞ ʵʚʜʨʵʣ ʛʵʤʪʵʣ ʠʭ ʭʵʤʞʵʵʛʵʵʨ ʛʘʨʩʘʥ ʛʘʟʘʨʪ 

ʫʣʩʳʥ ʪʫʩʛʘʡ ʢʦʤʠʩʩ, ʛʨʫʧʧ ʙʘʡʛʫʫʣʘʥ ʘʞʠʣʣʫʫʣʞ  ʛʘʟʘʨ ʜʵʵʨ ʥʴ ʵʚʜʨʵʣ ʛʵʤʪʣʠʡʥ 

ʰʘʣʪʛʘʘʥ, ʭʦʭʠʨʣʳʥ ʭʵʤʞʵʵʛ ʪʦʛʪʦʦʣʛʦʞ ʰʠʡʜʚʵʨʣװװʣʵʭ ʪᴇʚʣᴇʨʩᴇʥ ʘʨʛʘ 

ʭʵʤʞʵʵʥװװʜ ʟʦʭʠʦʛʜʦʞ ʠʨʩʵʥ ʶʤ (ʏʦʡʙʘʣʩʘʥ, 2016). ɻʵʩʵʥ ʭʵʜʠʡ ʯ ʮʵʚʜʵʛ, 

ʭװʡʪʥʠʡ װʟʵʛʜʣʵʵʩ װװʜʵʥ ʛʘʨʯ ʙʫʡ ʵʜʠʡʥ ʟʘʩʘʛ, ʥʠʡʛʤʠʡʥ ʭʦʭʠʨʣʳʥ 

ʜʘʚʪʘʤʞ, ʪʦʦ ʭʵʤʞʵʵ ᴇʩʩᴇᴇʨ ʙʘʡʥʘ.  ʊʫʭʘʡʣʙʘʣ ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʛʠʡʥ ɻʘʣʫʫʪ, 

ʍʦʚʜ ʘʡʤʛʠʡʥ ɸʣʪʘʡ, ʍʵʥʪʠʡ ʘʡʤʛʠʡʥ ᴆʤʥᴇʜʵʣʛʵʨ, ɻʦʚʴ-ɸʣʪʘʡ ʘʡʤʛʠʡʥ ʕʨʜʵʥʵ, 

ɿʘʚʭʘʥ ʘʡʤʛʠʡʥ ʉʦʥʛʠʥʦ, ʋʚʩ ʘʡʤʛʠʡʥ ʍʷʨʛʘʩ ʟʵʨʵʛ ʩʫʤʳʥ ʪᴇʚװװʜʠʡʛ ʮʵʚʜʛʠʡʥ 

ʩᴇʨᴇʛ ʥᴇʣᴇᴇ ʭʵʪ ʠʭʪʵʡ ʛʘʟʨʫʫʜʘʜ ʙʘʡʛʫʫʣʩʥʘʘʩ װװʜʵʥ ʥװװʣʛʵʞ ʙʘʡʩʘʥ ʙʦʣ ʭʵʜʵʥ 

ʞʠʣʠʡʥ ᴇʤʥᴇ ʙʘʨʠʛʜʘʞ ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʦʥ ʏʫʣʫʫʪ-ʊʵʨʭ, ʄᴇʨᴇʥ-ʍʘʪʛʘʣ, ʊʵʨʭ-

ʉʦʥʛʠʥʦ, ᴆʣʛʠʡ-ʎʘʛʘʘʥʥʫʫʨ ʯʠʛʣʵʣʠʡʥ ʘʚʪʦ ʟʘʤʫʫʜʳʥ ʟʘʨʠʤ ʭʵʩʵʛʪ ʮʵʚʜʛʠʡʥ 

ʛʵʩʵʣʪʪʵʡ ʭʦʣʙʦʦʪʦʡ ʩʫʫʣʪ, ʭʘʛʘʨʘʣ ʟʵʨʵʛ ʘʞʠʛʣʘʛʜʘʭ ʙʦʣʩʦʥ (ɼʘʰʮʵʨʵʥ, 2016). 

ʄᴇʥ ʭװʡʪʥʠʡ ʫʣʠʨʘʣʜ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʩʫʫʨʴʰʣʳʥ ʙװʩװװʜʵʜ ʭʘʣʠʘ װװʩʵʞ 

ʦʨʰʠʥ ʩʫʫʛʯʠʜ, ʘʣʙʘʥ ʙʘʡʛʫʫʣʣʘʛʳʥ ᴇʤʯ ʭᴇʨᴇʥʛʠʡʛ ʵʚʜʵʞ ʛʵʤʪʵʵʭʵʵʩ ʛʘʜʥʘ ʟʘʨʠʤ 

ʪʦʭʠʦʣʜʦʣʜ ʠʨʛʵʜʠʡʛ ʛʵʨ ʦʨʥʦʦ ʦʨʭʠʥ ʜʘʡʞʠʭʘʜ ʭװʨʛʵʞ ʙʘʡʛʘʘ ʙʠʣʵʵ.    

ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʜʵʣʭʠʡ ʥʠʡʪʠʡʥ ʘʥʭʘʘʨʣʳʛ ʪʘʪʘʭ ʙʦʣʩʦʥ ʜʵʣʭʠʡʥ 

ʜʫʣʘʘʨʘʣ, ʫʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪ ʟʵʨʵʛ ʘʩʫʫʜʣʫʫʜʳʥ ʛʦʣ ʪʦʜʦʨʭʦʡʣʦʛʯ 

(ʠʥʜʠʢʘʪʦʨ) ʭװʯʠʥ ʟװʡʣʩʠʡʥ ʥʵʛ ʥʴ ʮʵʚʜʵʛ ʶʤ. ʊװװʥʯʣʵʥ ʮʵʚʜʵʛ ʥʴ ʙʘʡʛʘʣʠʡʥ 

ʭװʯʠʥ ʟװʡʣʵʵʩ ʛʘʜʥʘ ʭװʥʠʡ ʙʫʨʫʫʪʘʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʘʘʩ ʙʦʣʞ ʛʵʩʵʭ ʙʦʣʦʥ ʭʘʡʣʞ 

ʘʣʜʨʘʭ װʡʣ ʷʚʮ ʘʞʠʛʣʘʛʜʘʞ ʵʭʣʵʵʜ ʙʘʡʥʘ. ʕʥʵʭװ װװʡʣ ʷʚʮ ʥʴ ʟᴇʚʭᴇʥ ʮʵʚʜʵʛʪ 

ʵʢʦʩʠʩʪʝʤʠʡʥ ʭʵʚʠʡʥ ʥᴇʭʮᴇʣʠʡʛ ʛʘʞʫʫʜʫʫʣʘʘʜ ʟʦʛʩʦʭʛװʡ ʠʥʞʝʥʝʨʠʡʥ ʭʠʡʮʪʵʡ 

ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞ, ʜʵʜ ʙװʪʮʠʡʥ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʘʣʜ ʩᴇʨᴇʛ ʥᴇʣᴇᴇ װʟװװʣʜʵʛ ʶʤ.  

ʄʘʥʘʡ ʫʣʩ ʭᴇʛʞʠʭʠʡʥ ʭʵʨʵʵʨ ʩʫʫʨʴʰʣʳʥ ʙװʩ ʪʵʣʞ, װװʥʠʡʛʵʵ ʜʘʛʘʘʜ ʪʦʤʦʦʭʦʥ 

ʙװʪʵʵʥ ʙʘʡʛʫʫʣʘʣʪʫʫʜʳʛ ʠʭʵʵʨ ʙʘʨʠʭ ʙʦʣʩʦʥ. ʕʥʵʭװװ ʙװʪʵʵʥ ʙʘʡʛʫʫʣʘʣʪʳʥ ʘʞʠʣ 

ʮʵʚʜʵʛʪ ʙװʩ ʥʫʪʛʫʫʜʘʜ ʯ ʤᴇʥ ʘʜʠʣ ʷʚʘʛʜʘʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʙװʪʵʵʥ ʙʘʡʛʫʫʣʘʣʪʳʥ 

ʘʞʣʳʛ ʠʭ ʭʵʤʞʵʵʥʠʡ ʪᴇʩᴇʚʪ ᴇʨʪᴇʛʪʵʡʛᴇᴇʨ ʮʵʚʜʛʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʘʣ, ʰʠʥʞ ʯʘʥʘʨʳʥ 

ʩʫʜʘʣʛʘʘʛ ʜʫʪʫʫ ʭʠʡʞ ʙʘʡʛʫʫʣʞ ʙʘʡʛʘʘ ʥʴ ʭʘʨʘʤʩʘʣʪʘʡ. ʕʥʵ ʪᴇʨʣʠʡʥ ʩʫʜʘʣʛʘʘʛ 
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ʜʫʪʫʫ ʭʠʡʩʥʠʡ ʫʣʤʘʘʩ ʪʫʭʘʡʥ ʛʘʟʨʳʥ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞ, ʟʘʤ, ʪʘʣʙʘʡ ʥʴ ʭʘʛʘʨʯ, 

ʮʫʫʨʘʭ, ʦʚʦʡʭ, ʩʫʫʭ ʟʵʨʵʛ ʭʵʚ ʛʘʞʠʣʪʫʫʜ װװʩʩʵʥʵʵʨ ʠʥʞʝʥʝʨʠʡʥ ʙʘʡʛʫʫʣʘʤʞʠʡʥ 

ʥʘʩʳʛ ʙʦʛʠʥʦʩʛʦʜʦʛ ʩᴇʨᴇʛ װʨ ʜʘʛʘʚʘʨʪʘʡʛʘʘʩ ʛʘʜʥʘ ʟʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ ʘʰʠʛʣʘʭ 

ʙʦʣʦʤʞʛװʡ ʙʦʣʛʦʞ ʙʘʡʥʘ. ʅᴇʛᴇᴇ ʪʘʣʘʘʩ ʤʘʥʘʡ ʫʣʩʳʥ ʪᴇʨʠʡʥ ʜʵʤʞʣʵʛʪʵʡ ʛʘʨʩʘʥ 

ʙװʩʯʠʣʩʵʥ ʭᴇʛʞʣʠʡʥ ʙʦʜʣʦʛʦʪʦʡ ʭʦʣʙʦʦʪʦʡ ʵʨʭʟװʡʥ ʘʢʪ, װʟʵʣ ʙʘʨʠʤʪʣʘʣ, 

ʩʪʨʘʪʝʛʠ, ʭᴇʪᴇʣʙᴇʨװװʜ, ʪᴇʣᴇʚʣᴇʣʪʠʡʥ ʙʠʯʠʛ ʙʘʨʠʤʪʫʫʜʘʜ ʮʵʚʜʵʛ, ʭװʡʪʥʠʡ 

ʛʘʨʘʣʪʘʡ װʟʵʛʜʣʠʡʥ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʛ ᴇʜʠʡʛ ʭװʨʪʵʣ ʪʫʩʛʘʛʜʘʘʛװʡ ʷʚʞ ʠʨʞʵʵ. ʕʥʵ ʥʴ 

ʠʨʵʵʜװʡʜ ʪʫʣʛʘʨʘʭ ʮʵʚʜʛʠʡʥ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʥʠʡ ʭʦʨ ʫʨʰʠʛ, ʪװװʥʠʡʛ ʪʦʡʨʦʥ ʛʘʨʘʭ 

ʘʨʛʘ ʟʘʤʳʛ ʪʦʦʮʦʦʛװʡʪʡɻ ʘʜʠʣʭʘʥ ʛʵʞ װʟʵʞ ʙʦʣʥʦ. ʕʥʵʭװװ ʘʩʫʫʜʣʳʛ ʰʠʡʜʵʭ 

ʭʵʨʵʛʮʵʵ, ʰʘʘʨʜʣʘʛʳʥ ʜʘʛʫʫ ʤᴇʥ ñʄʦʥʛʦʣ ʋʣʩʳʥ ʭװʥ ʘʤʳʥ ʥʫʪʘʛʰʠʣʪ, ʩʫʫʨʴʰʣʳʥ 

ʭᴇʛʞʣʠʡʥ ʝʨᴇʥʭʠʡ ʪᴇʩᴇʣò-ʠʡʥ ʭװʨʵʵʥʜ ʵʥʵʭװװ ʘʞʠʣ ʭʠʡʛʜʵʞ ʙʘʡʥʘ. ʎʵʚʜʵʛ, 

ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʠʣ ʥʴ ʤʘʥʘʡ ʫʣʩʘʜ ʘʥʭ 

ʫʜʘʘ ʭʠʡʛʜʵʞ ʙʦʜʣʦʛʦ, ʪᴇʣᴇʚʣᴇʣʪʠʡʥ ʙʘʨʠʤʪʘʜ ʪʫʩʛʘʞ ᴇʛʯ ʙʫʡʛʘʘʨʘʘ ʯʫʭʘʣ ʘʯ 

ʭʦʣʙʦʛʜʦʣʪʦʡ. ʐʋɸ-ʠʡʥ ɻʘʟʘʨʟװʡ-ɻʝʦʵʢʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥʛʠʡʥ ʎʵʚʜʵʛ ʩʫʜʣʘʣʳʥ 

ʩʘʣʙʘʨ ʥʴ ʝʨᴇʥʭʠʡ ʮʵʚʜʵʛ ʩʫʜʣʘʣʳʥ ʯʠʛʣʵʣʵʵʨ ʜʘʛʥʘʥ ʩʫʜʘʣʛʘʘ ʭʠʡʜʵʛ ʄʦʥʛʦʣʜ 

ʙʘʡʛʘʘ ʤʵʨʛʵʞʣʠʡʥ ʮʦʨ ʛʘʥʮ  ʥʵʛʞ ʶʤ. 2020 ʦʥʳ 6-ʨ ʩʘʨʳʥ 09-ʥʠʡ ᴇʜᴇʨ ɹʘʨʠʣʛʘ, 

ʍʦʪ ɹʘʡʛʫʫʣʘʣʪʳʥ ʗʘʤʥʳ ʭʘʨʴʷʘ ɹʘʨʠʣʛʳʥ ʍᴇʛʞʣʠʡʥ ʊᴇʚ ʊᴆתɻ ʤʘʥʘʡ 

ʭװʨʵʵʣʵʥʛʵʵʨ ñʄʦʥʛʦʣ ʫʣʩʳʥ ʭװʥ ʘʤʳʥ ʥʫʪʘʛʰʠʣʪ, ʩʫʫʨʴʰʣʳʥ ʭᴇʛʞʣʠʡʥ ʝʨᴇʥʭʠʡ 

ʪᴇʩᴇʣò-ʠʡʥ ʮʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵʛ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʣʳʛ 

ʭʠʡʞ ʛװʡʮʵʪʛװװʣʭɻʵʵʨ ʛʵʨʵʵ ʙʘʡʛʫʫʣʩʘʥ. ʊʫʩ ʘʞʠʣ ʥʴ ʜʵʵʨ ʜʫʨʜʩʘʥ ʮʵʚʜʵʛ ʙʦʣʦʥ 

ʭװʡʪʥʠʡ װʟʵʛʜʣʵʵʩ ʭװʥ ʘʤʳʥ ʥʫʪʘʛʰʠʣʪ, ʩʫʫʨʴʰʣʳʥ ʭᴇʛʞʠʣʜ װװʩʵʭ ʩᴇʨᴇʛ 

ʘʩʫʫʜʣʳʛ ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʥʜ ʰʠʡʜʚʵʨʣʵʭ, ʙʦʜʣʦʛʦ ʙʦʣʦʚʩʨʫʫʣʘʛʯʠʜ ʮʵʚʜʛʠʡʥ 

ʪʘʣʘʘʨʭ ʦʡʣʛʦʣʪ, ʤʵʜʵʵʣʵʣʪʵʡ ʙʦʣʛʦʭʦʜ ʠʭʵʵʭʵʥ ʪʫʩ ʥʵʤʵʨ ʙʦʣʥʦ ʛʵʞ װʟʵʞ ʙʘʡʥʘ. 

ñʄʦʥʛʦʣ ʫʣʩʳʥ ʭװʥ ʘʤʳʥ ʥʫʪʘʛʰʠʣʪ, ʩʫʫʨʴʰʣʳʥ ʭᴇʛʞʣʠʡʥ ʝʨᴇʥʭʠʡ ʪᴇʩᴇʣò-

ʠʡʥ ʭװʨʵʵʥʜ ʭʠʡʛʜʩʵʥ ñʎɻʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵ 

ʙʦʣʦʚʩʨʫʫʣʘʭò ʜʵʜ ʪᴇʩᴇʣ ʥʴ 2020 ʦʥʳ 06-ʨ ʩʘʨʘʘʩ 2020 ʦʥʳ 11-ʨ ʩʘʨ ʭװʨʪʵʣ 

ʨʛɻװ ʣʞʠʣʩʵʥ. ʕʥʵʭװװ ʪʘʡʣʘʥ ʥʴ 1 ʙʦʪʴ, ʛװʡʮʵʪʛʵʛʯʜʠʡʥ ʥʵʨʩʠʡʥ ʞʘʛʩʘʘʣʪ, ʦʨʰʠʣ, 

ʜװʛʥʵʣʪ, ʟᴇʚʣᴇʤʞ ʙʦʣʦʥ 6 ʙװʣʵʛ, 17 ʜʵʜ ʙװʣʵʛ, 132 ʭʫʫʜʘʩ, 37 ʟʫʨʘʛ, 35 ʭװʩʥʵʛʪ, 8 

ʛʨʘʬʠʢ, 3 ʩʭʝʤ, 13 ʭʘʚʩʨʘʣʪ ʟʵʨʛʵʵʩ ʙװʨʜʵʥʵ. 
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1.2. ɸʞʣʳʥ ʟʦʨʠʣʛʦ 

ñʄʦʥʛʦʣ ʫʣʩʳʥ ʭװʥ ʘʤʳʥ ʥʫʪʘʛʰʠʣʪ, ʩʫʫʨʴʰʣʳʥ ʭᴇʛʞʣʠʡʥ ʝʨᴇʥʭʠʡ ʪᴇʩᴇʣò-

ʠʡʥ ʮʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵʛ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʣʳʛ ʭʠʡʞ 

ʛʵʨʵʵʥʜ ʟʘʘʩʥʳ ʜʘʛʫʫ ʜʦʦʨʭ ʪᴇʨʣʠʡʥ ʟʦʨʠʣʛʫʫʜʪʘʡ ʙʘʡʥʘ. װתʥʜ:  

¶ ʅʠʡʪ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵʥʜ ʮʵʚʜʵʛʪ ʭᴇʨʩ ʯʫʣʫʫʣʛʠʡʥ ʪʘʨʭʘʣʪʳʥ 

ʦʜʦʦʛʠʡʥ ʙʘʡʜʣʳʛ ʪʦʜʦʨʭʦʡʣʦʭ  

¶ ʎʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʛ ʙװʩ, ʘʡʤʘʛ, ʭʦʪ ʩʫʫʨʠʥ ʛʘʟʨʫʫʜʳʥ 

ʪᴇʚʰʠʥʜ ʪʦʜʦʨʭʦʡʣʞ, ʜʵʜ ʙװʪʮʠʡʥ ʩʘʣʙʘʨʪ װʟװװʣʞ ʙʫʡ ʥᴇʣᴇᴇʣʣʠʡʛ 

ʪʦʜʦʨʭʦʡʣʦʭ.  

¶ ʋʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪʪʵʡ ʫʷʣʜʘʘʜ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ ᴇᴇʨʯʣᴇʣʪ 

ʙʦʣʦʥ ʮʵʚʜʛʠʡʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ ʪʦʛʪʦʦʭ. 

¶ ʄʦʥʛʦʣ ʦʨʥʳ ʮʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵʛ ʥʫʪʘʛ 

ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵʥʜ ʙװʩʯʣʵʣʵʵʨ ʙʦʣʦʥ ʭʦʪ ʩʫʫʨʠʥ ʛʘʟʨʫʫʜʘʘʨ 

ʭʘʨʴʮʫʫʣʘʥ ʛʘʨʛʘʭ. 

¶ ʎʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ ʭʵʪʠʡʥ ʪᴇʣᴇʚʠʡʛ ʪʦʜʦʨʭʦʡʣʞ, ʭʦʪ 

ʙʘʡʛʫʫʣʘʣʪʘʜ װʟװװʣʵʭ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʛ ʙʫʫʨʫʫʣʘʭ, ʪװװʥʜ ʟʦʭʠʮʩʦʥ 

ʪᴇʣᴇʚʣᴇʣʪ, ʪʝʭʥʦʣʦʛʠʡʥ ʰʠʡʜʣʠʡʥ ʪʘʣʘʘʨ ʜװʛʥʵʣʪ, ʟᴇʚʣᴇʤʞ 

ʙʦʣʦʚʩʨʫʫʣʘʭ ʟʵʨʵʛ ʙʦʣʥʦ. 

1.3. ʆʨʦʥ ʟʘʡʥ ʭʘʤʨʘʭ ʭװʨʵʵ 

ʄʘʥʘʡ ʦʨʥʳ ʥʠʡʪ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ 29.3 ʭʫʚʴʜ ʙʫʶʫ 450.000 ʢʤ2 ʪʘʣʙʘʡʜ 

ʮʵʚʜʵʛ ʷʤʘʨ ʥʵʛʵʥ ʭʵʤʞʵʵʛʵʵʨ ʪʘʨʭʘʭ (ɾʘʤʙʘʣʞʘʚ ʥʘʨ., 2017) ʙʘ ʵʥʵ ʛʵʨʵʵʪ ʘʞʠʣ 

ʛװʡʮʵʪʛʵʭ ʦʨʦʥ ʟʘʡʥ ʭʠʣ ʭʷʟʛʘʘʨ ʙʦʣʥʦ. ɼɻ ʵʨʭ ʟʦʨʠʣʛʫʫʜʳʥ ʭװʨʵʵʥʜ ʛʘʨʘʭ װʨ ʜװʥʛ 

ʫʣʩ, ʘʡʤʘʛ, ʩʫʤ ʩʫʫʨʠʥ ʛʘʟʨʫʫʜʳʥ ʪᴇʚʰʠʥʵʵʨ ʭʘʨʴʮʫʫʣʘʥ ʭʘʨʫʫʣʞ, ʰʠʡʜʚʵʨʣʵʭ 

ʭʫʚʠʣʙʘʨʫʫʜʳʛ ʪʦʜʦʨʭʦʡʣʥʦ.  
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ʍʆɪʈɼʋɻɸɸʈ ɹתʃʕɻ. ʉʋɼɸʃɻɸɸʅʓ ɸʈɻɸɿתʁ 

2.1. ʉʫʜʘʣʛʘʘʥʳ ʝʨᴇʥʭʠʡ ʘʨʛʘʟװʡ. 

ʉʫʜʘʣʛʘʘʥʳ  װʨ ʜװʥʛ ʦʥʦʚʯʪʦʡ ʛʘʨʛʘʭʳʥ ʪʫʣʜ ʜʦʦʨ ʩʭʝʤ ʭʵʣʙʵʨʵʵʨ ʦʨʫʫʣʩʘʥ 

ʘʨʛʘʟװʡ, ʜʘʨʘʘʣʣʳʛ ʙʘʨʠʤʪʣʘʥ ʘʞʠʣʣʘʩʘʥ (1-ʨ ʩʭʝʤ). ʄᴇʥ ʪʫʭʘʡʣʩʘʥ ʟʦʨʠʣʛʦʦ 

ʙʠʝʣװװʣʵʭ װװʜʥʵʵʩ ʦʨʦʥ ʟʘʡʥ ʜװʥ ʰʠʥʞʠʣʛʵʵ, ʦʣʦʥ ʰʘʣʛʫʫʨʪ ʟʘʛʚʘʨʯʣʘʣʳʥ 

ʘʨʛʘʟװʡ ʟʵʨʛʠʡʛ ʘʰʠʛʣʘʩʘʥ ʙʘ ʰʘʘʨʜʣʘʛʘʪʘʡ ʪʦʭʠʦʣʜʦʣʜ ʙʫʩʘʜ ʘʨʛʘʟװʡʛ ʪʫʭʘʡʥ 

ʥᴇʭʮᴇʣᴇᴇʩ ʫʨʛʘʥ ʛʘʨʩʘʥ ʦʥʮʣʦʛʪ ʪʦʭʠʨʫʫʣʘʥ ʙʠʡ ʙʦʣʛʦʞ ʘʞʣʳʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʚ. 

2.2. ʎʵʚʜʵʛ ʭᴇʨʩ ʯʫʣʫʫʣʛʠʡʥ ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʣʳʛ ʪʦʛʪʦʦʭ ʘʨʛʘʟװʡ. 

2.2.1. ʎʦʦʥʦʛʪ ʪʝʤʧʝʨʘʪʫʨ ʭʵʤʞʠʭ ʘʨʛʘ 

ʉʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʥʵʛ ʟʦʨʠʣʛʦ ʙʦʣʦʭ ʮʵʚʜʛʠʡʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ 

ʪʦʛʪʦʦʭʦʦ ʤʘʥʘʡ ʦʨʦʥʜ ʙʫʡ ʮʵʚʜʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʮʦʦʥʦʛʫʫʜʘʜ ʭʵʤʞʠʛʜʩʵʥ ʤʵʜʵʵ 

ʘʚʯ ʘʰʠʛʣʘʩʘʥ. ʊʫʩ ʤʦʥʠʪʦʨʠʥʛʠʡʥ ʮʦʦʥʦʛʫʫʜʳʛ ʙʘʡʛʫʫʣʘʭʜʘʘ ʜʦʦʨʭ ʘʨʛʘʯʣʘʣʳʥ 

ʙʘʨʠʤʪʘʣʞ ʭʠʡʞʵʵ. ʀʥʛʵʭʜʵʵ ʭᴇʨʩ ʯʫʣʫʫʣʛʠʡʥ ʪʝʤʧʝʨʘʪʫʨʳʛ ʙʦʜʠʪʦʡ, ʥʘʨʠʡʥ 

ʭʵʤʞʠʭʠʡʥ ʪʫʣʜ ᴇʨᴇʤʜʣᴇʛ ʭʠʡʩʥʠʡ ʜʘʨʘʘ ʮʦʦʥʦʛʫʫʜʘʜ 32 ʤʤ-ʠʡʥ ʜʠʘʤʝʪʨ ʙװʭʠʡ 

ʭʫʚʘʥʮʘʨ ʭʦʦʣʦʡ ʩʫʫʨʠʣʫʫʣʞ ʟʘʚʩʘʨʪ ʥʴ ʥʘʨʠʡʥ ʰʠʨʭʵʛʪʵʡ ʰʦʨʦʦʛʦʦʨ ʜװװʨʛʵʞ, 

ʮʦʦʥʦʛʠʡʥ ʭʦʦʣʦʡʥ ʘʤʩʨʳʛ ʛʘʟʨʳʥ ʛʘʜʘʨʛʘʘʩ 10 ʩʤ ʦʨʯʤʳʥ ʛװʥʜ ʙʘʡʨʣʫʫʣʞ 

1-ʨ ʩʭʝʤ. ʄʦʥʛʦʣ ʦʨʥʳ ʮʵʚʜʵʛ ʭϾʡʪʥʠʡ Ͼʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ ʠʞ ʙϾʨʵʥ Ͼʥʵʣʛʵʵʥʜ ʘʰʠʛʣʘʭ ʝʨЊʥʭʠʡ 
ʘʨʛʘʟϾʡʥ ʙϾʜϾϾʚʯ. 
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ʜʘʨʘʘʛʘʘʨ ʰʦʨʦʦʛʦʦʨ ʪʘʛʣʘʞ ʙʫʣʥʘ. ʀʥʛʵʞ ʪʦʥʦʛʣʦʩʥʦʦʨ ʮʦʦʥʦʛ ʦʨʯʤʳʥ ʫʣ 

ʭᴇʨʩᴇʥʜ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʥᴇʣᴇᴇʛװʡ ʙʦʣʛʦʭ, ʤᴇʥ ʮʦʦʥʦʛʠʡʛ ʷʤʘʨ ʥʵʛʵʥ 

ʛʘʜʥʳʥ ʛʵʤʪʣʵʵʩ ʭʘʤʛʘʘʣʘʭ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʶʤ. 

ʊʫʭʘʡʥ ʛʘʟʘʨ ʮʵʚʜʵʛ ʙʘʡʛʘʘ ʵʩʵʭʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ, ʮʵʚʜʛʠʡʥ ʪʝʤʧʝʨʘʪʫʨʳʥ 

ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ ʪʦʛʪʦʦʭ ʭʘʤʛʠʡʥ ʩʘʡʥ ʘʨʛʘ ʙʦʣ ʪʫʩʛʘʡʣʘʥ ʙʵʣʜʩʵʥ ʮʦʦʥʦʛʪ (ʜʵʵʨʭ 

ʘʨʛʘʯʣʘʣʳʥ ʜʘʛʫʫ) ʫʣ ʭᴇʨʩʥʠʡ ʫʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪ, ʛʵʩʵʣʪ ʵʩʚʵʣ ʮʵʚʜʛʠʡʥ ʜʵʵʜ 

ʭʠʣʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ ʟʦʨʠʣʛʦʦʨ ʪʦʜʦʨʭʦʡ ʛװʥװװʜʵʜ ʪʝʤʧʝʨʘʪʫʨ ʭʵʤʞʠʭ ʷʚʜʘʣ ʶʤ. 

ʀʡʤʜ ʤʦʥʛʦʣ ʦʨʥʳ ʮʵʚʜʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛʠʡʥ ʮʦʦʥʦʛʫʫʜʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ 

ʭʵʤʞʠʣʪʵʜ ɸʅʋ-ʳʥ Onset computer corporation-ʜ װʡʣʜʚʵʨʣʵʛʜʩʵʥ TMCxx-HD 

ʪᴇʨʣʠʡʥ 4 ʩʝʥʩʦʨʪʦʡ HOBO U12-008 ʤʵʜʵʵ ʭʫʨʘʘʛʯʠʡʛ ʮʦʦʥʦʛ ʪʫʩ ʙװʨʜ 1-3 

ʰʠʨʭʛʠʡʛ ʩʫʫʨʠʣʫʫʣʞ ʘʰʠʛʣʘʞ ʙʘʡʥʘ (1-ʨ ʟʫʨʘʛ). 

HOBO U12-008 ʤʵʜʵʵ ʭʫʨʘʘʛʯʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʘʣʜʘʘ ʥʴ װʥʵʤʣʵʭװʡ 

ʭʵʤʞʠʣʪʠʡʥ 2.5%-ʪʘʡ ʪʵʥʮװװ ʙʦʣ TMCxx-HD ʤʵʜʨʵʛʯʠʡʥ ʘʣʜʘʘ ʪʝʤʧʝʨʘʪʫʨʳʥ -

40ʦʉ-ʵʵʩ +50ʦʉ ʫʪʛʫʫʜʳʥ ʭʦʦʨʦʥʜ Ñ0.25ʦʉ ʛʵʞ װʡʣʜʚʵʨʠʡʥ ʟװʛʵʵʩ ʪʦʜʦʨʭʦʡʣʞ 

ᴇʛʩᴇʥ ʙʘʡʜʘʛ.  ɻʵʚʯ ʙʠʜ ʘʣʜʘʘʛ ʥʴ ʙʘʛʘʩʛʘʭ ʟʦʨʠʣʛʦʦʨ ʤʵʜʨʵʛʯ ʙʦʣʦʥ ʤʵʜʵʵ 

ʭʫʨʘʘʛʯ ʪʫʩ ʙװʨʠʡʛ ʙʘʪʘʣʛʘʘʞʫʫʣʞ ʩʫʜʘʣʛʘʘʥʜ ʘʰʠʛʣʘʩʘʥ ʙʦʣʥʦ.  

2.3. ʎʵʚʜʛʠʡʥ ʵʨʩʜʣɻʠʡʥ װʥʵʣʛʵʵʥʠʡ ʟʫʨʛʠʡʛ ʭʠʡʭ ʝʨᴇʥʭʠʡ ʘʨʛʘʟװʡ. 

ʎʵʚʜʛʠʡʥ ʵʨʩʜʵʣʠʡʥ װʥʵʣʛʵʵʥʠʡ ʟʫʨʛʠʡʛ ʦʣʦʥ ʰʘʣʛʫʫʨʪ ʟʘʛʚʘʨʯʣʘʣʳʥ 

ʘʨʛʘʟװʡ (multi criteria approach) ʘʰʠʛʣʘʥ ʛʘʨʛʘʩʘʥ ʛʘʜʥʳʥ ʭʵʜ ʭʵʜʵʥ ʦʨʥʳ ʞʠʰʵʵ 

ʙʘʡʜʘʛ (Karjalainen, 2019; Jan Hjort, 2018). ʕʥʵ ʜʫʥʜʘʘ ʘʞʠʛʣʘʣʪ-ʪʫʨhʠʣʪʳʥ 

ʟʘʛʚʘʨʯʣʘʣ (empirical statistical modelling)-ʠʡʛ ʪװʣʭװװ ʘʰʠʛʣʘʞ ʙʘʡʥʘ. ʊʫʩ ʘʨʛʘʟװʡ 

ʥʴ װʣ ʭʘʤʘʘʨʘʭ ʙʘ ʭʘʤʘʘʨʘʭ ʭʫʚʴʩʘʛʯʜʳʥ ʢʦʵʬʬʠʮʠʝʥʪʫʫʜʳʛ ʦʣʦʥ ʣʦʛʠʩʪʠʢ 

ʨʝʛʨʝʩʩʠʡʥ ʟʘʛʚʘʨ ʘʰʠʛʣʘʥ ʪʦʦʮʦʦʣʦʣ ʭʠʡʭʠʡʛ ʭʵʣʥʵ (3-ʨ ʩʭʝʤ). ʃʦʛʠʩʪʠʢ 

ʨʝʛʨʝʩʩʠʡʥ ʪʵʛʰʠʪʛʵʣʠʡʛ ʜʦʦʨ ʭʘʨʫʫʣʘʚ. 

(
(ʙ) (ʘ) 

1- ʟʫʨʘʛ. ɸ ï ʊʝʤʧʝʨʘʪʫʨʳʥ ʭʵʤʞʠʣʪ ʭʠʡʜʵʛ HOBO U12-008, ɹ ï HOBO U12-008 ʙʘʛʘʞʠʜ 
ʘʰʠʛʣʘʛʜʘʭ ʩʝʥʩʦʨ.  
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ʃʦʛʠʩʪʠʢ ʨʝʛʨʝʩʩʠʡʥ װʥʜʩʵʥ ʪʵʛʰʠʪʛʵʣ ʥʴ: 

ÌÎ ὃ ὄὼ ὅώȣȢ                                    (1) 

ʙᴇʛᴇᴇʜ װװʥʵʵʩ ʭʫʚʠʨʛʘʣʪ ʭʠʡʥ ʜʘʨʘʘʭ ʪʵʛʰʠʪʛʵʣʠʡʛ ʛʘʨʛʘʥ ʘʚʜʘʛ.  

ὖ
 ȣȢ

                                          (2) 

 ʥʜ: p ʙʦʣ ʮʵʚʜʵʛ ʙʘʡʭ ʤʘʛʘʜʣʘʣ, ɸ ʙʦʣ ʨʝʛʨʝʩʩʠʡʥ ʪʦʛʪʤʦʣ, B ʙʦʣʦʥ ʉ ʥʴװת

ʨʝʛʨʝʩʩʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ, x ʙʦʣʦʥ y ʥʴ װʣ ʭʘʤʘʘʨʘʭ ʭʫʚʴʩʘʛʯʠʜ ʶʤ. 

ɻʘʜʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨ, ʛʘʟʨʳʥ ʛʘʜʘʨʛʳʥ ʯʠʡʛ, ʫʨʛʘʤʣʘʥ ʙװʨʭʵʚʯ, ʭᴇʨʩᴇʥʜ 

ʘʛʫʫʣʘʛʜʘʭ ʤᴇʩʞʠʣʪʠʡʥ ʭʵʤʞʵʵ, ʛʘʟʨʳʥ ʛʘʜʘʨʛʳʥ ʥʘʣʫʫ ʟʵʨʵʛ ʙʘʡʛʘʣʠʡʥ ʭװʯʠʥ 

ʟװʡʣʩʠʡʛ ʜʵʵʨʭ ʪʵʛʰʠʪʛʵʣʠʡʥ װʣ ʭʘʤʘʘʨʘʭ ʭʫʚʴʩʘʛʯʠʜ ʙʦʣʛʦʥ ʘʰʠʛʣʘʩʘʥ.  

ɼʵʵʨʭ ʬʘʢʪʦʨʫʫʜ ʥʴ ʙװʛʜ ʄʦʥʛʦʣ ʦʨʥʳ ʭʵʤʞʵʵʥʜ ʪʦʦʮʦʦʣʦʛʜʩʦʥ ʙᴇʛᴇᴇʜ ʦʨʦʥ 

ʟʘʡʥ ʥʷʛʪʰʠʣʳʥ ʭʫʚʴʜ ʙװʛʜ 1ʢʤ2-ʘʘʨ ʟʫʨʘʛʣʘʛʜʩʘʥ ʙʦʣʥʦ. ɻʘʜʘʨʛʳʥ 

ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʫʚʴʜ MODIS ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ 8 ʭʦʥʦʛʠʡʥ ʜʫʥʜʘʞ ʛʘʜʘʨʛʳʥ 

ʪʝʤʧʝʨʘʪʫʨʳʥ ʞʠʣʠʡʥ ʭʫʛʘʮʘʘʥʳ ʤʵʜʵʵʛ ʪʘʪʘʞ ʘʚʘʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʛʘʜʘʨʛʳʥ 

ʪʝʤʧʝʨʘʪʫʨʳʥ ʤʵʜʵʵʛ ʪʦʦʮʦʦʣʞ ʛʘʨʛʘʩʘʥ. ɻʘʟʨʳʥ ʛʘʜʘʨʛʳʥ ʯʠʡʛʠʡʥ ʤʵʜʵʵʛ 

ᴇʜʨʠʡʥ ʪʦʦʥ ʟʫʨʘʛ ʙʫʶʫ DEM (Digital Elevation Model)-ʦʦʩ TWI (Topographic 

Wetness Index) ʙʫʶʫ ʛʘʜʘʨʛʳʥ ʯʠʡʛʠʡʥ ʠʥʜʝʢʩʠʡʥ ʟʫʨʛʠʡʛ ʛʘʨʛʘʞ ʘʚʩʘʥ. ʋʨʛʘʤʣʘʥ 

ʙװʨʭʵʚʯʠʡʥ ʭʫʚʴʜ ʤᴇʥ MODIS ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ NDVI-ʠʡʥ 1ʢʤ2 ʥʷʛʪʰʠʣʪʘʡ 

ʟʫʨʛʠʡʛ ʘʚʯ ʘʰʠʛʣʘʩʘʥ. ɻʘʟʨʳʥ ʛʘʜʘʨʛʳʥ ʥʘʣʫʫʛ ᴇʥʜʨʠʡʥ ʪʦʦʥ ʟʫʨʘʛ ʘʰʠʛʣʘʞ 

ʛʘʨʛʘʩʘʥ ʙʦʣʥʦ.  
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ʍᴇʨʩᴇʥʜ ʘʛʫʫʣʘʛʜʘʭ ʤᴇʩʞʠʣʪʠʡʥ ʭʵʤʞʵʵ ʙʫʶʫ ground ice content-ʠʡʛ 57 

ʮʵʛʠʡʥ ʭᴇʨʩʥʠʡ ʤᴇʩʞʠʣʪʠʡʥ ʭʵʤʞʵʵʥʠʡ ʤʵʜʵʵʛ ʘʰʠʛʣʘʥ ʜʵʵʨʭ ʣʦʛʠʩʪʠʢ 

ʨʝʛʨʝʩʩʠʡʥ ʪʵʛʰʠʪʛʵʣʠʡʥ ʘʨʛʘʘʨ ʤʦʥʛʦʣ ʦʨʥʳ ʭᴇʨʩᴇʥʜ ʘʛʫʫʣʘʛʜʘʭ ʤᴇʩʞʠʣʪʠʡʥ 

ʭʵʤʞʵʵʥʠʡ ʟʫʨʛʠʡʛ ʛʘʨʛʘʞ ʘʚʩʘʥ ʙʦʣʥʦ.  

2.4. ʎʵʚʜʛʠʡʥ ʠʨʵʵʜװʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ ʘʨʛʘʟװʡ. 

48 ᴇʨʪᴇᴇʥʠʡ ʩװװʣʠʡʥ 74 ʞʠʣʠʡʥ ʤʵʜʵʵʛʵʵʨ ʄʦʥʛʦʣ ʦʨʥʳ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ 

2.07Áʉ-ʘʘʨ ʜʫʣʘʘʨʩʥʳ ʜʦʪʦʨ ʪʵʨ ʣ ʮʵʚʜʵʛ ʪװʣʭװװ ʪʘʨʭʩʘʥ ʫʫʣʘʨʭʘʛ ʥʫʪʛʘʘʨʘʘ 

ʘʨʘʡ ʵʨʯʠʤʪʵʡ ʜʫʣʘʘʨʩʘʥ ʙʘʡʥʘ (MARCC-2014). 

ʎʵʚʜʛʠʡʥ ʭʵʤʞʠʣʪ ʭʠʡʞ ʵʭʵʣʩʵʥ ʮʘʛʘʘʩ ʭʦʡʰ (1960-1980) ʪװװʥʠʡ ᴇᴇʨʯʣᴇʣʪ 

ʛʘʟʘʨ ʙװʨ ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ ʙᴇʛᴇᴇʜ ʤʘʥʘʡ ʦʨʥʳ ʮʵʚʜʵʛʪ ʙװʩ ʥʫʪʛʠʡʥ ᴇʤʥᴇʜ 

ʟʘʭʘʘʨ ʦʨʰʠʭ ʥʠʤʛʵʥ ʮʵʚʜʛװװʜ (~10ʤ) ʘʣʜʘʨʯ װʛװʡ ʙʦʣʩʦʥ ʥʴ ʭʵʤʞʠʣʪʵʵʨ 

ʪʦʛʪʦʦʛʜʩʦʥ ʙʘʡʜʘʛ (ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2013) ʙʦʣ ʮʵʚʜʛʠʡʥ ʪʝʤʧʝʨʘʪʫʨ ʥʴ ʘʨʚʘʥ 

ʞʠʣ ʪʫʪʘʤʜ 0.1-0.3Áʉ-ʵʵʨ ʜʫʣʘʘʨʯ ʙʘʡʛʘʘ ʙʦʣ ʠʜʵʚʭʪʵʡ ʜʘʚʭʘʨʛʳʥ ʟʫʟʘʘʥ ʥʴ 

ʘʨʚʘʥ ʞʠʣ ʪʫʪʘʤʜ 5-20ʩʤ-ʵʵʨ ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ (ʐʘʨʭϾϾ ʥʘʨ, 2012). 

ʉʪʘʪʠʩʪʠʢ ʟʘʛʚʘʨʯʣʘʣ 
(Empirical statistical modelling) 
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2-ʨ ʩʭʝʤ. ʎʵʚʜʛʠʡʥ ʵʨʩʜʣʠʡʥ Ͼʥʵʣʛʵʵʥʠʡ ʟʫʨʘʛ ʭʠʡʭ ʝʨЊʥʭʠʡ ʘʨʛʘʟϾʡʥ ʩʭʝʤ. 
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ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʜʫʣʘʘʨʘʣʪʳʥ ʥᴇʣᴇᴇʛᴇᴇʨ ʙװʩ ʥʫʪʛʠʡʥ ʙʦʣʦʥ 

ʪʠʚ, ʜʵʣʭʠʡʥ ʭʵʤʞʵʵʥʜ ʮʵʚʜʛʠʡʥ ʘʣʜʘʨʣʳʥ ʠʨʵʵʜװʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʵʨʜʵʤʪʵʥ 

ʩʫʜʣʘʘʯ ʥʘʨ ʛʘʨʛʘʩʘʥ ʙʘʡʜʘʛ (1-ʨ ʭװʩʥʵʛʪ). 2100 ʦʥ ʛʵʭʵʜ ʍʦʡʜ ɸʤʝʨʠʢ, ʊᴇʚʜʠʡʥ 

ʊʵʛʰ ᴆʥʜᴇʨʣᴇʛʠʡʥ ʭʵʤʞʵʵʥʜ ʥʠʡʪ ʮʵʚʜʵʛʪ ʙװʩ ʥʫʪʛʠʡʥ 50%-ʘʘʩ ʠʣװװ ʥʴ ʘʣʜʨʘʣʜ 

ʦʨʦʭ ʙʦʣ ɼʦʨʥʦʜ ʉʠʙʠʨʠʡʥ ʮʵʚʜʛʠʡʥ 25% ʭװʨʪʵʣʭ ʥʴ ʘʣʜʨʘʣʜ ʦʨʥʦ ʛʵʞ 

ʪᴇʩᴇᴇʣʩᴇʥ. ɼʘʚʛʘʜʦʨʞ, ʊᴇʤᴇʨʙʘʘʪʘʨ ʟʵʨʵʛ ʜʦʪʦʦʜʳʥ ʵʨʜʵʤʪʵʜ 2040 ʦʥʜ ʥʠʡʪ 

ʛʘʟʘʨ ʥʫʪʛʠʡʥ 29%-ʜ, 2070 ʦʥʜ 20.67%-ʜ ʮʵʚʜʵʛʪʵʡ ʛʵʞ ʪʦʦʮʦʦʣʩʦʥ ʙʘʡʜʘʛ (1-ʨ 

ʭװʩʥʵʛʪ). 

1-ʨ ʭϾʩʥʵʛʪ. ʎʵʚʜʛʠʡʥ ʠʨʵʵʜϾʡʥ ЊЊʨʯʣЊʣʪ. 

No Authors Regions By year Rate of changes Source  

1 Guodong 
Cheng et al., 
2007 

Qinghai-
Tibet, China 

2100 58% Journal of Geophysical 
research, Vol 112, Issue F2,  

2 Marchenko, et 
al., 2008 

Alaska, USA 2100 57.6% Proceedings of IX 
international conference on 
permafrost 

3 Thomas Voigt, 
et al.,  

European 
Alps 

2100 Increase by 4C European Topic Centre on Air 
and Climate change, 
Technical paper 

4 E.A.G.Schuur, 
et al., 2011 

Northern 
Hemisphere 

2100 47-61% Nature, 480(7375), page 32-
33 

5 Schaefer, et 
al., 2011 

Northern 
Hemisphere 

2200 29-59% Tellus B, Vol 63, Issue 2, 
page 165-180 

6 Sazonova, et 
al., 2004 

East Siberia 2099 11%(HadCM2), 
25%(ECHAM) 

Journal of Geophysical 
Research-Ammos. 109, D1 

7 Sazonova, et 
al., 2004 

East Siberia 2080s 0%(HadCM3) Journal of Geophysical 
Research-Ammos. 109, D1 

8 Dagvadorj, 
Tumurbaatar, 
et al., 2001 

Mongolia 2040 29%* Extended abstracts of 
international symposium on 
mountain and arid land 
permafrost 

9 Dagvadorj, 
Tumurbaatar, 
et al., 2001 

Mongolia 2070 20.67%* Extended abstracts of 
international symposium on 
mountain and arid land 
permafrost 

*ʄʦʥʛʦʣ ʦʨʥʳ ʥʠʡʪ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 29%-ʠʡʛ (2040), 20.67%-ʠʡʛ (2070) ʪʫʩ ʪʫʩ ʮʵʚʜʵʛʪ ʙϾʩ 
ʵʟɻʣʥʵ   

 

ʎʵʚʜʛʠʡʥ ʠʨʵʵʜװʡʥ ʘʣʜʨʘʣʳʥ װʥʵʣʛʵʵʥʜ ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʘʣʪʳʥ ʜʘʨʘʘʭ 

ʪʵʛʰʠʪʛʵʣʠʡʛ ʷʥʟ ʙװʨʠʡʥ ʟʘʭʳʥ ʙʦʣʦʥ ʘʥʭʥʳ ʥᴇʭʮᴇʣʪʵʡʛᴇᴇʨ ʙʦʜʜʦʛ. 

ȟ
שׂ

ȟ
ȟπ ᾀ ‚ʐȠ ʐ πȠ   

ȟ
שׂ

ȟ
ȟʊʐ ᾀ ὒȠ † πȠ     (3) 

Ὕ ʊʐȟʐ 4ʊʐȟʐ 4Ƞ   
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ʇ
ȟ
ȿ ʇ

ȟ
ȿ 1 ȟ  

Ὕ ̓̆̍̐̆̑́̓̔̑ȟ  

‚ ̜̔̌̉̑̌̎ ̖ ̌̅ ̌̓ ̞̞̄̒̌̓̉̊̎ ̄ ȟ̎ 

שׂ ̓̆̍̐̆̑́̓̔̑ ̜̅́̍̇̔̔̌́̌̓̎ ̞̗̋̏̉̉̆̎̓̕̕ȟ 

‗ ̅̔̌́́̎ ̜̅́̍̇̔̔̌́̌̓̎ ̞̗̋̏̉̉̆̎̓̕̕ȟ 

ὗ ̜́̈̎̕ ̙̞̉̌̇̉̌̓̎̅ ̗̖̈́̑̔̔̌́ ̅̔̌́́̎ȟ 

† ̖̗̔̄́́́ȟ 

ᾀ ̄ ȟ̎ 

ὒ ̅̏̏ ̖̅̉ȟ̌ 

ὸȟὪ ̓ ̌ ̃ 

ɹװʩ ʥʫʪʘʛ, ʫʣʩ ʦʨʦʥ, ʪʠʚʠʡʥ ʭʵʤʞʵʵʥʜ ʪʦʜʦʨʭʦʡ ʭʷʣʙʘʨʯʣʘʣ ʭʠʡʞ ʫʣʠʨʣʳʥ 

ʭᴇʣʜᴇʣʪ ʛʵʩʵʣʪʠʡʥ ʛװʥʠʡ ʪᴇʚʰʠʥʜ ʜʵʵʨʭ ʪʵʛʰʠʪʛʵʣʠʡʛ ʙʦʜʦʞ ʮʵʚʜʛʠʡʥ ʠʨʵʵʜװʡʥ 

ᴇᴇʨʯʣᴇʣʪʠʡʛ ʪʦʦʮʦʦʣʩʦʥ ʙʘʡʜʘʛ. ʕʜʛʵʵʨ ʙʦʜʦʣʪʳʛ ʜʦʪʦʨ ʥʴ װʥʜʩʵʥ ʛʫʨʚʘʥ ʭʵʩʵʛʪ 

ʭʫʚʘʘʞ ʙʦʣʥʦ. װתʥʜ GIPL1 (Geophysical Institute Permafrost Lab1), GIPL2, 

CryoGrid1, CryoGrid2 ʙʘ NEST (Northern Ecosystem Soil Temperature) ʙʦʣʥʦ. 

ʕʜʛʵʵʨ ʟʘʛʚʘʨʯʣʘʣʳʥ ʘʨʛʫʫʜ ʥʴ ʛʘʜʥʘʘʩ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ, ʮʘʩʘʥ ʙʦʣʦʥ 

ʫʨʛʘʤʣʳʥ ʥᴇʤʨᴇʛʠʡʥ ʤʵʜʵʵʛ ʦʨʫʫʣʞ ᴇʛᴇʭᴇᴇʩ ʛʘʜʥʘ ʭᴇʨʩʥʠʡ װʟװװʣʵʣʪװװʜʠʡʛ 

ʪʦʜʦʨʭʦʡʣʞ ᴇʛʩᴇʥ ʙʘʡʭ ʭʵʨʵʛʪʵʡ ʙʦʣʜʦʛ. ʋʫʨ ʘʤʴʩʛʘʣʳʥ װʟװװʣʵʣʪ ʙʦʣʦʭ ʘʛʘʘʨʳʥ 

ʪʝʤʧʝʨʘʪʫʨʳʥ ʤʵʜʵʵʛ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʟʘʛʚʘʨʯʣʘʣʳʥ װʨ ʜװʥʛʵʵʩ ʘʚʯ ʘʰʠʛʣʘʜʘʛ.  

ʍװʩʥʵʛʪ 1-ʪ װʟװװʣʩʥʵʵʨ ɼʦʨʥʦʜ ʉʠʙʠʨʠʡʥ ʙװʩ ʥʫʪʘʛʪ GIPL1 ʟʘʛʚʘʨʯʣʘʣʳʛ 

ʘʰʠʛʣʘʩʘʥ ʙʦʣ ɸʅʋ-ʳʥ ɸʣʷʩʢ ʤʫʞʠʜ GIPL2 ʟʘʛʚʘʨʯʣʘʣʳʛ ʘʰʠʛʣʘʞʵʵ.ʕʜʛʵʵʨ ʙװʭ 

ʟʘʛʚʘʨʯʣʘʣʫʫʜ ʥʴ ʪʦʜʦʨʭʦʡ ʛװʥʠʡ, ʛʦʣʯʣʦʥ ʪʵʛ ʘʤʧʣʠʪʫʜʳʥ ʛװʥ ʜʵʭ ʵʩʚʵʣ 

ʫʣʠʨʣʳʥ ʛʵʩʵʣʪʠʡʥ ʛװʥ ʜʵʭ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʪʝʤʧʝʨʘʪʫʨ ʙʫʶʫ ʮʵʚʜʛʠʡʥ ʜʵʵʜ 

ʭʠʣʠʡʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʪʝʤʧʝʨʘʪʫʨʳʛ ʟʫʨʘʛʣʘʜʘʛ. ʊʵʛʚʵʣ ʵʥʵ ʛװʥʠʡ ʞʠʣʠʡʥ 

ʜʫʥʜʘʞ ʪʝʤʧʝʨʘʪʫʨ ʵʝʨʵʛ ʙʦʣʞ ʙʘʡʛʘʘ ʥʴ ʪʫʭʘʡʥ ʛװʥʜ ʛʵʩʵʛʣװװʥ װʝ ʠʣʵʨʯ ʙʘʡʛʘʘʛ 

ʠʣʪʛʵʭ ʙᴇʛᴇᴇʜ ʪװװʥʵʵʩ ʜʦʦʰ ʛװʥʜ ʮʵʚʜʵʛʪʵʡ ʙʘʡʭ ʙʦʣʦʤʞʪʦʡ ʶʤ. ɾʠʰʵʵʣʙʵʣ, 

ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʛʠʡʥ ɹʘʷʥʦʚʦʦ ʩʫʤʳʥ ʥʫʪʘʛʪ ʦʨʰʠʭ ʍᴇʭ ɹװʨʜ ʥʫʫʨʳʥ ʭᴇʚᴇᴇʥʠʡ 

ʮʦʦʥʦʛʪ 4ʤ-ʪ ʛʵʩʵʛʣװװʥ װʝʪʵʡ ʙʦʣʦʚʯ ʪװװʥʵʵʩ ʜʦʦʰ ʛװʥʜ ʮʵʚʜʵʛʪʵʡ, ʤᴇʥ ɿʘʚʭʘʥ 

ʘʡʤʛʠʡʥ ʅᴇʤʨᴇʛ ʩʫʤʳʥ ʪᴇʚʠʡʥ ʮʵʚʜʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛʠʡʥ ʮʦʦʥʦʛʪ 4-6 ʤ ʛװʥʜ 

ʛʵʩʵʛʣװװʥ װʝ ʪʦʛʪʦʦʛʜʩʦʥ ʙʘʡʜʘʛ. ʕʥʵ ʥʴ ʪʫʭʘʡʥ ʛʘʟʘʨʪ ᴇʥᴇᴇʛʠʡʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ 
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 ʣʵʣʪ, ʮʵʚʜʵʛ ʭʦʸʨʳʥ ʭʦʦʨʦʥʜ ʪʝʨʤʦʜʠʥʘʤʠʢ ʪʵʥʮʚʵʨ ʘʣʜʘʛʜʘʞ ʮʵʚʜʛʠʡʥװװʟװ

ʘʣʜʨʘʣ ʷʚʘʛʜʘʞ ʙʫʡʛ ʠʣʪʛʵʥʵ. 

2.4.1. ʄʦʥʛʦʣ ʦʨʥʳ ʮʵʚʜʛʠʡʥ ʠʨʵʵʜϾʡʥ ЊЊʨʯʣЊʣʪ: 

ɼʦʦʨʭ TTOP (temperature on top of permafrost) ʟʘʛʚʘʨʯʣʘʣʳʛ ʘʰʠʛʣʘʥ ʄʦʥʛʦʣ 

ʦʨʥʳ ʮʵʚʜʛʠʡʥ ʠʨʵʵʜװʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ װʥʵʣʩʵʥ. TTOP ʟʘʛʚʘʨʳʛ ʘʰʠʛʣʘʥ ʠʨʵʵʜװʡʥ 

ᴇᴇʨʯʣᴇʣʪʠʡʛ ʭʘʨʫʫʣʘʭʳʛ ʙʘʩ CryoGrid1 ʟʘʛʚʘʨ ʛʵʞ ʥʵʨʣɻʜʵʛ. 

 :ʥʜװת

ὝὝὕὖ
† ὊὈὈ ὝὈὈὪέὶ ɀὯὊὈὈ ὯὝὈὈ

† ὊὈὈὝὈὈὪέὶὯὊὈὈ ὯὝὈὈ
  (4 ) 

ὝὝὕὖ̗ ̞̃̅̄̉̊̎ ̞̞̅̅ ̖̉ ̞̞̖̌̅̑ ̇̉̌̉̊̎ ̅̔̎̅́̇ ̓̆̍̐̆̑́̓̔̑ȟ  

̗̞̞̃̅̄̄ ̊ ̖̓̏̉̏̌̅̏̌ ̜̔̌̉̑̌̎ ̖ ̌̅ ̌̓̉̊̎ ̄  ̞̎̅ ̖̇̉̌̉̊̎ ̅̔̎̅́̇ ̓̆̍̐̆̑́̓̔̑ȟ 

ὊὈὌ̖̖̒́ ̄̑́̅̔̒̓́̊ ̖̏̎̏̄̉̊̎ ̅̔̎̅́̇ ̜̓̆̍̐̆̑́̓̔̑̔̔̅̎ ̞̎̉̊̌̂̑ȟ 

ὝὈὈ̞̞̖̎̍ ̄̑́̅̔̒̓́̊ ̖̏̎̏̄̉̊̎ ̅̔̎̅́̇ ̜̓̆̍̐̆̑́̓̔̑̔̔̅ ̞̎̎̉̊̌̂̑ȟ 

Ὧ ȟὯ  ̞̞̄̒̄̎ȟ̖ ̌ ̖̅ ̑̒̎̉̊ ̅̔̌́́̎ ̜̅́̍̇̔̔̌́̌̓̎ ̞̗̋̏̉̉̆̎̓̕̕ȟ 

† ̖̗̔̄́́́ȟ 

CryoGrid1 ʙʫʶʫ TTOP ʟʘʛʚʘʨ ʥʴ ʮʵʚʜʛʠʡʥ ʜʵʵʜ ʭʠʣʠʡʥ ʙʫʶʫ ʫʣʠʨʣʳʥ 

ʛʵʩʵʣʪʠʡʥ ʜʦʦʜ ʭʠʣʠʡʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʪʝʤʧʝʨʘʪʫʨʳʛ ʟʫʨʘʛʣʘʜʘʛ. ʍʵʨʵʚ 

ʮʵʚʜʵʛʛװʡ ʪʦʭʠʦʣʜʦʣʜ ʵʥʵ ʪʝʤʧʝʨʘʪʫʨ ʥʴ ʫʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪʠʡʥ ʤʘʢʩʠʤʫʤ ʛװʥʠʡ 

ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʪʝʤʧʝʨʘʪʫʨ ʙʦʣʜʦʛ. 

ʆʨʦʣʪʳʥ ᴇʛᴇʛʜᴇʣʜ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʠʨʵʵʜװʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʟʘʛʚʘʨ ʙʦʣʦʭ 

RegCM-ECHAM5 ʟʘʛʚʘʨʳʥ װʨ ʜװʥʛʵʵʩ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʫʪʛʳʛ ʘʚʩʘʥ ʙʦʣ, 

ʮʘʩʘʥ ʙʦʣʦʥ ʫʨʛʘʤʣʳʥ ʥᴇʤʨᴇʛ, ʭᴇʨʩʥʠʡ װʟװװʣʵʣʪʠʡʛ ᴇʥᴇᴇʜʨʠʡʥ ʪᴇʣᴇʚᴇᴇʨ ʘʚʩʘʥ.  

ʍɹʅɻʋ-ʳʥ ʄʘʢʩ ʇʣʘʥʢʳʥ ʭװʨʵʵʣʵʥʛʠʡʥ ECHAM5, ʅʵʛʜʩʵʥ ɺʘʥʪ ʫʣʩʳʥ 

HadGEM2 ʟʵʨʵʛ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʟʘʛʚʘʨʫʫʜʳʛ ʘʰʠʛʣʘʥ ʙװʩ ʥʫʪʛʠʡʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ 

ᴇᴇʨʯʣᴇʣʪʠʡʛ ʄʦʥʛʦʣ ʦʨʥʳ ʭʵʤʞʵʵʥʜ 1986-2005, 2016-2035, 2046-2065, 2080-

2099 ʦʥʫʫʜʘʘʨ ʛʘʨʛʘʩʘʥ ʙʘʡʜʘʛ (ʇ.ɻʦʤʙʦʣϾϾʜʵʚ, 2016). ʕʥʵʭװװ ʫʫʨ ʘʤʴʩʛʘʣʳʥ 

ʤʵʜʵʵʛ ʤʘʥʘʡ ʟʘʛʚʘʨʳʥ ʦʨʦʣʪʳʥ ʛʦʣ ᴇʛᴇʛʜʣʠʡʥ ʥʵʛ ʙʦʣʛʦʞ ʘʚʩʘʥ. ʍʘʨʠʥ ʮʘʩʘʥ 
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ʙʦʣʦʥ ʫʨʛʘʤʣʳʥ ʥᴇʤʨᴇʛ, ʭᴇʨʩʥʠʡ װʟװװʣʵʣʪװװʜʠʡʛ ᴇʥᴇᴇʛʠʡʥ ʪᴇʣᴇʚᴇᴇʨ ʘʚʩʘʥ 

ʙʦʣʥʦ. 

2.5. ɿʘʡʥʘʘʩ ʪʘʥʜʘʥ ʩʫʜʣʘʣʳʥ ʘʨʛʘʘʨ ʭʘʣʠʘʛ ʪʦʜʦʨʭʦʡʣʦʭ ʘʨʛʘ 

ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʜ Landsat ʊʄ (Thematic Mapper), Landsat ETM+ (Enhanced 

Thematic Mapper Plus) ʙʦʣʦʥ Landsat 8, Sentinel 2 ʟʵʨʵʛ ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵʛ 

ʘʰʠʛʣʘʥ ʭʘʣʠʘʥʳ ʪʘʣʙʘʡ, ʪװװʥʠʡ ʦʣʦʥ ʞʠʣʠʡʥ ʜʠʥʘʤʠʢ ʭʘʥʜʣʘʛʳʛ ʪʦʦʮʩʦʥ. 

 ʥʠʡ ʪʫʣʜ ʵʭʣʵʵʜ ENVI 5.1 ʟʘʡʥʘʘʩ ʪʘʥʜʘʥ ʩʫʜʣʘʣʳʥ ʧʨʦʛʨʘʤ ʜʵʵʨ ʜʵʵʨʭװת

ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʩʫʚʛʫʫʜʘʜ ʟʘʩʚʘʨʣʘʣʪ ʭʠʡʥ, ArcGIS 10.4 ʧʨʦʛʨʘʤ ʘʰʠʛʣʘʥ 

ʙʦʜʦʣʪʳʛ ʭʠʡʩʵʥ. ʕʥʵʭװװ ʙʦʜʦʣʪ ʥʴ ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʩʫʚʛʫʫʜʳʛ ʘʰʠʛʣʘʥ NDSI 

(Normalized Difference Snow Index ) ʙʫʶʫ ʮʘʩʥʳ ʥʦʨʤʯʠʣʩʦʥ ʠʥʜʝʢʩʠʡʥ ʟʫʨʛʠʡʛ 

ʛʘʨʛʘʞ ʘʚʜʘʛ. ʊʫʭʘʡʥ ʟʫʨʛʠʡʥ ʫʪʛʘ -1-ʵʵʩ +1-ʠʡʥ ʭʦʦʨʦʥʜ ʭʵʣʙʵʣʟʵʭ ʙᴇʛᴇᴇʜ 

ʩʫʨʛʘʣʪʪʘʡ ʘʥʛʠʣʘʣ ʭʠʡʭ ʟʘʤʘʘʨ ʞʠʣ ʙװʨʠʡʥ ʭʘʣʠʘʥʳ ʪʘʣʙʘʡʛ ʪʦʦʮʦʞ ʛʘʨʛʘʩʘʥ. 

ɹʦʜʦʣʪʳʛ ʭʠʡʭʜʵʵ Landsat ʊʄ ʙʦʣʦʥ Landsat ETM+ ʭʠʡʤʵʣ ʜʘʛʫʫʣʫʫʜʳʥ 2 ʙʦʣʦʥ 

5-ʨ ʩʫʚʘʛ, Landsat 8 ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ 3 ʙʦʣʦʥ 6-ʨ ʩʫʚʛʫʫʜʳʛ ʪʫʩ ʪʫʩ ʘʰʠʛʣʘʩʘʥ 

(4-ʨ ʩʭʝʤ). 

NDSI-ʨ ʟʫʨʘʛʣʘʭ ʘʨʛʘ 

ʍʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵ 

ʈʘʜʠʦʤʝʪʨʠʡʥ ʟʘʩʚʘʨʣʘʣʪ 

 ʥװʨ ʜת

NDSI  

ʉʫʨʛʘʣʪʪʘʡ ʘʥʛʠʣʘʣ 

ʉʫʚʘʛ 2 ʉʫʚʘʛ 5 

ʍʘʣʠʘʥʳ ʪʘʣʙʘʡ 

3-ʨ ʩʭʝʤ. ʍʘʣʠʘʛ ʪʦʜʦʨʭʦʡʣʦʭ ʝʨЊʥʭʠʡ ʘʨʛʘ ʟϾʡ. 
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ɻʋʈɸɺɼʋɻɸɸʈ ɹתʃʕɻ. ʄʆʅɻʆʃ ʆʈʅʓ ʎʕɺɼɻʀʁʅ ᴆʅᴆᴆɻʀʁʅ ɹɸʁɼɸʃ 

3.1. ʄʦʥʛʦʣ ʦʨʥʳ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪ 

ʄʘʥʘʡ ʦʨʥʳ ʛʘʟʘʨ ʥʫʪʘʛʪ ʦʣʦʥ ʷʥʟʳʥ ʫʨʛʘʤʣʘʥ ʙװʨʭʵʚʯʪʵʡ ᴇʥʜᴇʨ, ʥʘʤ ʫʫʣʩ, 

ʪʘʣ ʛʘʟʘʨ, ʭᴇʥʜʠʡʥװװʜ ʭʦʩʣʦʥ ʦʨʰʠʥʦ. ʕʥʵʭװװ ʦʣʦʥ ʷʥʟʳʥ ʙʘʡʛʘʣʠʡʥ ʙʦʣʦʥ 

ʭʦʪʛʦʨ ʛװʜʛʵʨʠʡʥ ʭʵʣʙʵʨ ʥʴ ʪʫʭʘʡʥ ʛʘʟʘʨ ʥʫʪʘʛʪ ᴇᴇʨ ᴇᴇʨʠʡʥ ʛʵʩʵʥ ʦʥʮʣʦʛ ʙװʭʠʡ 

ʙʠʯʠʣ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʥᴇʭʮᴇʣ װװʩʛʵʞ ʫʣʤʘʘʨ ʵʥʵ ʥʴ ʤʘʥʘʡ ʦʨʥʳ ʮʵʚʜʛʠʡʥ 

ʪʘʨʭʘʣʪʘʜ ʯʫʭʘʣ ʥᴇʣᴇᴇ װʟװװʣʜʵʛ. ʄʦʥʛʦʣ ʦʨʥʳ ʮʵʚʜʵʛ ʥʴ ʠʭʵʥʭʜʵʵ ʥʫʪʛʠʡʥ 

ʙʘʨʫʫʥ ʙʦʣʦʥ ʭʦʡʜ ʭʘʛʘʩʪ ʦʨʰʠʭ ɸʣʪʘʡ, ʍʘʥʛʘʡ, ʍᴇʚʩʛᴇʣ, ʍʵʥʪʠʡʥ ʫʫʣʘʨʭʘʛ ʤʫʞ, 

ʪʵʜʛʵʵʨʠʡʥ ʭʦʦʨʦʥʜ ʦʨʰʠʭ ʪʦʤ, ʞʠʞʠʛ ʭᴇʥʜʠʡ, ʭʦʪʛʦʨʫʫʜʘʜ  ʷʥʟ ʙװʨʠʡʥ 

ʪʘʨʭʘʣʪʳʥ ʭʵʚ ʰʠʥʞ, ʪʝʢʩʪʫʨʪʘʡʛʘʘʨ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. ʍʵʜʠʡʛʵʵʨ ʮʵʚʜʵʛ ʙʘʡʛʘʣʠʡʥ 

ʥʵʛ ʙװʨʵʣʜʵʭװװʥ ʭʵʩʵʛ ʙʦʣʦʚʯ ʛʘʟʨʳʥ ʛʘʜʘʨʛʘʘʩ ʜʦʦʰ ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʥʠʡ ʛװʥʜ 

ʦʨʰʜʦʛ ʫʯʠʨ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪ, ʭʠʣ ʭʷʟʛʘʘʨʳʛ ʥʘʨʠʡʚʯʣʘʥ ʪʦʛʪʦʦʭʦʜ ʪᴇʚᴇʛʪʵʡ 

ʙʘʡʜʘʛ. ʄʦʥʛʦʣ ʦʨʥʳ ʥʫʪʘʛ ʜʵʚʩʛʵʨ ʜʵʵʨʭ ʮʵʚʜʵʛ, ʭװʡʪʥʠʡ ʛʘʨʘʣʪʘʡ װʟʵʛʜʣװװʜʠʡʥ 

ʪʘʨʭʘʣʪʳʥ ʘʥʭʥʳ ʟʫʨʛʠʡʛ ɿʍʋ ʙʦʣʦʥ ɹʅʄɸʋ-ʳʥ ʭʘʤʪʘʨʩʘʥ ʩʫʜʘʣʛʘʘʥʳ ʙʘʛ 1968-

1971 ʦʥʳ ʭʦʦʨʦʥʜ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ ʙʘʡʜʘʛ (ɻʨʘʚʠʩ ʥʘʨ., 1971). ʊʫʩ ʩʫʜʘʣʛʘʘʥʳ 

 ʥʛʵʵʨ ʄʦʥʛʦʣ ʦʨʥʳ ʥʠʡʪ ʛʘʟʘʨ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ 63 ʭʫʚʴʜ ʮʵʚʜʵʛ ʷʤʘʨ ʥʵʛʵʥװʨ ʜװ

ʭʵʤʞʵʵʛʵʵʨ ʪʘʨʭʩʘʥ ʛʵʞ װʟʵʵʜ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪ, ʪʝʤʧʝʨʘʪʫʨ, ʟʫʟʘʘʥ ʟʵʨʛʠʡʛ 

ʭʘʨʛʘʣʟʘʥ װʟʵʞ װʨʛʵʣʞʠʣʩʵʥ, ʪʘʩʘʣʜʘʥʛʠ, ʵʣʙʵʛ ʘʣʘʛ ʮʦʦʛ, ʭʦʚʦʨ ʘʣʘʛ ʮʦʦʛ, 

ʪʦʭʠʦʣʜʣʳʥ, ᴇʥʞʤᴇʣ, ʫʣʠʨʣʳʥ ʮʵʚʜʵʛʪ ʙװʩ (ʫʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪʠʡʥ ʙװʩ) ʛʵʩʵʥ 

ʜʦʣʦʦʥ ʭʵʩʵʛʪ ʭʫʚʘʘʞʵʵ. ʄᴇʥ ʪʫʭʘʡʥ ʙװʩװװʜʵʜ ʮʵʚʜʵʛʪ ʫʣ ʭᴇʨʩ ʵʟʣʵʭ ʙʦʣʦʤʞʠʪ 

ʭʫʚʠʡʛ ʜʦʦʨʭ ʙʘʡʜʣʘʘʨ ʪʦʛʪʦʦʩʦʥ ʙʘʡʜʘʛ. װתʥʜ: װʨʛʵʣʞʠʣʩʵʥ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʠʡʥ 

80 ʜʵʵʰ ʭʫʚʴʜ,  ʪʘʩʘʣʜʘʥʛʠ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʠʡʥ 40-80 ʭʫʚʴʜ, ʵʣʙʵʛ ʘʣʘʛ ʮʦʦʛ 

ʪʘʨʭʘʣʪʪʘʡ ʙװʩʠʡʥ 10-40 ʭʫʚʴʜ, ʭʦʚʦʨ ʘʣʘʛ ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʠʡʥ 1-10 ʭʫʚʴʜ, 

ʪʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʠʡʥ 1 ʭװʨʪʵʣʭ ʭʫʚʴʜ ʮʵʚʜʵʛ ʪʘʨʭʘʥʘ ʛʵʞ ʪʫʩ ʪʫʩ 

ʘʥʛʠʣʩʘʥ ʙʘʡʜʘʛ (ɻʨʘʚʠʩ ʥʘʨ., 1971). ʍʘʨʠʥ ʩʫʜʣʘʘʯ ʗ.ɾʘʤʙʘʣʞʘʚ ʥʘʨʳʥ 2016 

ʦʥʜ ʰʠʥʵʯʣʵʥ ʟʦʭʠʦʩʦʥ ʄʦʥʛʦʣ ʦʨʥʳ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ ʟʫʨʘʛʪ װʟװװʣʩʥʵʵʨ 

ʤʘʥʘʡ ʦʨʥʳ ʥʠʡʪ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ 29.3 ʭʫʚʴʜ ʮʵʚʜʵʛ ʷʤʘʨ ʥʵʛʵʥ ʭʵʤʞʵʵʛʵʵʨ 

ʪʘʨʭʘʥʘ (2-ʨ ʟʫʨʘʛ). ɿʦʭʠʦʛʯ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ ʭʵʣʙʵʨʠʡʥ װʥʜʩʵʥ ʰʠʥʞʠʡʛ 

ʫʣʠʨʣʳʥ ʛʵʩʵʣʪʠʡʥ ʛװʥ ʙʫʶʫ ʮʵʚʜʛʠʡʥ ʜʵʵʜ ʭʠʣʠʡʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ 

ʪʝʤʧʝʨʘʪʫʨʳʥ ʫʪʛʘʘʨ ʪʦʜʦʨʭʦʡʣʞʵʵ. ʀʥʛʵʭʜʵʵ ʭʵʨʚʵʵ ʫʣʠʨʣʳʥ ʛʵʩʵʣʪʠʡʥ ʛװʥ 

ʙʫʶʫ ʮʵʚʜʛʠʡʥ ʜʵʵʜ ʭʠʣʠʡʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʪʝʤʧʝʨʘʪʫʨ -2°ʉ ïʘʘʩ ʙʘʛʘ ʙʦʣ 

ʨʛʵʣʞʠʣʩʵʥ ʮʵʚʜʵʛʪʵʡ, -2°ʉ ïʘʘʩ -1°ʉ ïʠʡʥ ʭʦʦʨʦʥʜ ʙʘʡʚʘʣ ʪʘʩʘʣʜʘʥʛʠ, -1°ʉ ïװ

ʘʘʩ 0°ʉ ïʠʡʥ ʭʦʦʨʦʥʜ ʘʣʘʛ ʮʦʦʛ, 0°ʉ ïʘʘʩ +1°ʉ ïʠʡʥ ʭʦʦʨʦʥʜ ʭʵʣʙʵʣʟʵʞ ʙʘʡʚʘʣ 
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ʪʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʵʛʪ ʙװʩװװʜ ʦʨʰʠʥʦ ʛʵʞ ʘʥʛʠʣʞʵʵ (ɾʘʤʙʘʣʞʘʚ ʥʘʨ., 

2016). ɼʵʵʨʭ ʭʦʸʨ ʟʫʨʛʠʡʛ ʭʘʨʴʮʫʫʣʞ װʟʚʵʣ 1971 ʦʥʦʦʩ ʭʦʡʰ ᴇʜʠʡʛ ʭװʨʪʵʣ ʄʦʥʛʦʣ 

ʦʨʥʳ ʮʵʚʜʵʛʪ ʙװʩ ʥʫʪʛʠʡʥ ʵʟʣʵʭ ʪʘʣʙʘʡ 50 ʛʘʨʫʡ ʭʫʚʠʘʨ ʙʫʫʨʩʘʥ ʤʵʪ ʭʘʨʘʛʜʘʞ 

ʙʦʣʦʭ ʙʦʣʦʚʯ ʪʫʭʘʡʥ ʙװʩװװʜʵʜ ʙʫʡ ʮʵʚʜʛʠʡʥ ʭʫʚʠʡʛ ʥʘʨʠʡʚʯʣʘʥ ʟʘʘʞ ᴇʛᴇᴇʛװʡ 

ʫʯʠʨ ʰʫʫʜ ʭʘʨʴʮʫʫʣʞ 50 ʛʘʨʫʡ ʭʫʚʠʘʨ ʙʫʫʨʩʘʥ ʛʵʞ ʜװʛʥʵʭ ʥʴ ʫʯʠʨ ʜʫʪʘʛʜʘʣʪʘʡ. 

ʍʦʸʨʜʫʛʘʘʨ ʟʫʨʘʛʪ װʟװװʣʩʥʵʵʨ ɸʣʪʘʡ, ʍʘʥʛʘʡ, ʍʵʥʪʠʡʥ ʫʫʣʘʨʭʘʛ ʤʫʞʫʫʜʳʥ 

ᴇʥʜᴇʨʣᴇʛ ʛʘʟʘʨ ʥʫʪʛʫʫʜʘʜ ʮʵʚʜʵʛ װʨʛʵʣʞʠʣʩʵʥ ʪʘʨʭʘʣʪʪʘʡ ʙʦʣ ʍᴇʚʩʛᴇʣʠʡʥ 

ʫʫʣʘʨʭʘʛ ʤʫʞʠʜ ʙʘʡʭ ʫʫʣʩ, ʭᴇʥʜʠʡ, ʭʦʪʦʩ ʭʦʥʭʦʨ ʛʵʭ ʤʵʪ ʙװʭʠʡ ʣ ʛʘʟʨʫʫʜʘʜ  

ʮʵʚʜʵʛ װʨʛʵʣʞʠʣʩʵʥ ʙʘʡʜʘʣʪʘʡʛʘʘʨ ʪʘʨʭʘʥʘ. ɹʫʩʘʜ ʮʵʚʜʛʠʡʥ ʙװʩװװʜ ʥʴ 

 ʨʛʵʣʞʠʣʩʵʥ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʛʠʡʥ ʛʘʜʥʘ ʪʘʣʘʘʨ, ʟʘʣʛʘʘ ʙʘʡʜʘʣʪʘʡʛʘʘʨװ

ʪʘʩʘʣʜʘʥʛʠ, ʘʣʘʛ ʮʦʦʛ, ʪʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʳʥ ʭʵʣʙʵʨʪʵʡʛʵʵʨ ʦʨʰʠʥʦ. ʍʘʨʠʥ 

ʭʵʵʨ, ʛʦʚʴ, ʀʭ ʥʫʫʨʫʫʜʳʥ ʭʦʪʛʦʨ, ɼʦʨʥʦʜʳʥ ʪʘʣʜ ʟᴇʚʭᴇʥ ʫʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪ 

ʷʚʘʛʜʘʭ ʙװʩʵʜ ʙʘʛʪʘʥʘ. 

ʉʫʜʣʘʘʯ ɻ.ɻʨʘʚʠʩ, ɼ.ʃʫʚʩʘʥʜʘʛʚʘ, ʗ.ɾʘʤʙʘʣʞʘʚ ʥʘʨʳʥ ʩʫʜʘʣʛʘʘʥʫʫʜ ʜʵʵʨ 

ʪʫʣʛʫʫʨʣʘʞ ʮʵʚʜʛʠʡʥ ʙװʩ ʙװʨʜ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ ʝʨᴇʥʭʠʡ ʟװʡ ʪʦʛʪʦʣ ʜʦʦʨʭ 

ʙʘʡʜʘʣʪʘʡ ʪʦʜʦʪʛʦʞ ʙʦʣʦʭʦʦʨ ʙʘʡʥʘ (ɼʘʰʮʵʨʵʥ, 2019). װתʥʜ:  

Å תʨʛʵʣʞʠʣʩʵʥ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʵʜ ʫʫʣʳʥ ʘʨ ʭʘʞʫʫ, ᴇʚᴇʨ ʵʥʛʵʨ, ʭᴇʥʜʠʡ ʭʦʪʦʩ 

ʙװʭʠʡ ʛʘʟʨʫʫʜʘʜ ʥʵʣʵʥʭʠʡʜʵʵ ʮʵʚʜʵʛ ʪʘʨʭʘʥʘ. ʍʘʨʠʥ ʪʝʢʪʦʥʠʢʠʡʥ ʠʜʵʚʭʪʵʡ 

ʭʘʛʘʨʘʣ, ʪʦʤʦʦʭʦʥ ʛʦʣ ʤᴇʨᴇʥ ʥʫʫʨʫʫʜʳʥ ʸʨʦʦʣ, ʦʛʮʦʤ ʥʘʣʫʫ ʙװʭʠʡ ᴇʚᴇʨ ʵʥʛʵʨ 

ʟʵʨʵʛ ʛʘʟʨʫʫʜʘʜ ʮʵʚʜʵʛʛװʡ ʙʘʡʭ ʙʦʣʦʤʞʪʦʡ ʶʤ.  

Å ʊʘʩʘʣʜʘʥʛʠ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʵʜ ʫʫʣʳʥ ʘʨ ʭʘʞʫʫ, ʥʘʨʠʡʥ ʭʫʨʜʘʩ ʙװʭʠʡ 

ʯʠʡʛʵʵʨ ʵʣʙʵʛ ʭᴇʥʜʠʡ ʟʵʨʵʛ ʛʘʟʨʫʫʜʘʜ ʮʵʚʜʵʛ ʦʨʰʠʥ ʙʘʡʭ ʙʦʣʦʤʞʪʦʡ. 

Å ɸʣʘʛ ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʵʜ ʠʭʵʚʯʣʵʥ ʫʫʣʳʥ ʘʨ ʭʘʞʫʫ ʙʦʣʦʥ ʭᴇʥʜʠʡ, 

ʭʦʪʛʦʨʳʥ ʯʠʡʛʵʵʨ ʭʘʥʘʩʘʥ ʪʦʦʩʦʨʭʦʛ ʭʫʨʜʘʩ ʙװʭʠʡ ʛʘʟʨʫʫʜʘʜ ʮʵʚʜʵʛ ʦʨʰʠʥ 

ʪʦʛʪʥʦʭ ʙʦʣʦʤʞʪʦʡ ʙᴇʛᴇᴇʜ ʙʫʩʘʜ ʛʘʟʨʫʫʜʘʜ ʮʵʚʜʵʛ ʦʨʰʠʥ ʪʦʛʪʥʦʭ ʙʦʣʦʤʞʛװʡ. 

Å ʊʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʵʜ ʭᴇʥʜʠʡ, ʭʦʪʛʦʨʳʥ ʯʠʡʛʵʵʨ ʭʘʥʘʩʘʥ 

ʪʦʦʩʦʨʭʦʛ ʭʫʨʜʘʩ ʙװʭʠʡ ʛʘʟʘʨ ʙʦʣʦʭ ʙʫʣʘʛ ʰʘʥʜ, ʞʠʞʠʛ ʥʫʫʨʫʫʜʳʥ ʦʨʯʠʤʜ ʮʵʚʜʵʛ 

ʠʣʵʨʯ ʙʦʣʥʦ. 

Å ʋʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪʠʡʥ ʙװʩʵʜ ʮʵʚʜʵʛ ʙʘʡʭʛװʡ ʙʦʣʦʚʯ ʭᴇʨʩʥʠʡ ʯʠʡʛʠʡʥ 

ʭʵʤʞʵʵʥʵʵʩ ʭʘʤʘʘʨʩʘʥ ʭװʡʪʥʠʡ ʛʘʨʘʣʪʘʡ װʟʵʛʜʣװװʜ ʙʦʣʦʭ ʦʚʦʡʣʪ, ʩʫʫʣʪ 

ʘʞʠʛʣʘʛʜʘʞ ʙʦʣʥʦ. 



ʎʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʣʳʥ ʪʘʡʣʘʥ. 

15 
 

 

 

2-ʨ ʟʫʨʘʛ. ʄʦʥʛʦʣ ʦʨʥʳ ʮʵʚʜʛʠʡʥ ʪʨʘʭʘʣʪʳʥ ʟʫʨʘʛ (ʗ.ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2016) 

ʍʘʥʛʘʡʥ ʫʫʣʘʨʭʘʛ ʙװʩ ʥʫʪʘʛʪ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ ʜʦʦʜ ʭʠʣ ʍʘʥ ʍᴇʭʠʡʥ 

ʥʫʨʫʫʥʜ 1400-1900 ʤ, ʍʘʥʛʘʡʥ ʙʘʨʫʫʥ ʭʵʩʵʛʪ 1900-2000 ʤ, ʍʘʥʛʘʡʥ ᴇʚᴇʨ ʭʵʩʵʛʪ 

2000-2200 ʤ, ʍʘʥʛʘʡʥ ʟװװʥ ʭʵʩʵʛ ʙʦʣʦʥ ʆʨʭʦʥ-ʉʵʣʵʥʛʠʡʥ ʙʵʩʨʵʛ ʫʫʣʩʘʜ 1400-

1800 ʤʝʪʨʠʡʥ ᴇʥʜᴇʨʪ ʪʫʩ ʪʫʩ ʙʘʡʥʘ. ʍʘʨʠʥ ʍʵʥʪʠʡʥ ʙʘʨʫʫʥ ʭʦʡʜ ʭʵʩʵʛʪ 800-900 

ʤ, ʙʘʨʫʫʥ ʭʵʩʵʛʪ 900-1300 ʤ, ᴇʚᴇʨ ʭʵʩʵʛʪ 1400-1600 ʤ, ʟװװʥ, ʟװװʥ ʭʦʡʜ ʭʵʩʵʛʪ 

1000-1200 ʤʝʪʨʠʡʥ ᴇʥʜᴇʨʪ ʪʫʩ ʪʫʩ ʙʘʡʥʘ (ɾʘʤʙʘʣʞʘʚ ʥʘʨ., 2016). 

3.2. ʎʵʚʜʛʠʡʥ ʟʫʟʘʘʥ ʙʘ ʪʝʤʧʝʨʘʪʫʨʳʥ ᴇᴇʨʯʣᴇʣʪ 

ʄʦʥʛʦʣ ʦʨʥʳ ʮʵʚʜʛʠʡʥ ʟʫʟʘʘʥ, ʪʘʨʭʘʣʪʳʥ ʰʠʥʞ ʯʘʥʘʨ ʥʴ ʪʝʤʧʝʨʘʪʫʨʘʘʩ 

ʭʘʤʘʘʨʥʘ. ʍʦʡʜ ʭʵʩʛʠʡʥ ʫʫʣʘʨʭʘʛ ʥʫʪʘʛʪ ʪʘʨʭʩʘʥ װʨʛʵʣʞʠʣʩʵʥ ʮʵʚʜʵʛ ʟʫʟʘʘʥ 

ʙʘʡʭʘʜ ᴇʤʥᴇʜ ʟʘʭ ʭʘʷʘ ʦʨʯʤʦʦʨ ʭʘʨʴʮʘʥʛʫʡ ʥʠʤʛʵʥ ʙʘʡʥʘ. ʍʘʥʛʘʡʥ ʙװʩʵʵʨ 

ʞʠʰʵʵʣʞ װʟʚʵʣ, ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʛʠʡʥ ɻʫʨʚʘʥʙʫʣʘʛ ʩʫʤʳʥ ʦʨʯʠʤʜ 117 ʤ (ɹʘʪ-

ʕʨʜʵʥʵ, 1995), ʀʜʵʨ ʛʦʣʳʥ ʭᴇʥʜʠʡʜ 25 ʤ (ɻʨʘʚʠʩ ʥʘʨ., 1974), ʍʦʡʜ ʊʵʨʭʠʡʥ ʛʦʣʳʥ 

ʭᴇʥʜʠʡʜ 100 ʤ (Sharkhuu and Anarmaa, 2011)  ʙʘʡʞʵʵ. ɸʩʛʘʪʳʥ ʦʨʜ ʛʘʟʘʨʪ 

ʮʵʚʜʛʠʡʥ ʟʫʟʘʘʥ 364.5 ʤ ʙʘʡʩʘʥ ʥʴ ʦʜʦʦʛʦʦʨ ʤʵʜʵʛʜʵʵʜ ʙʫʡ ʭʘʤʛʠʡʥ ʟʫʟʘʘʥ 

ʮʵʚʜʵʛ ʙʦʣʥʦ (ɹʘʪ-ʕʨʜʵʥʵ, 1995). ɼʘʨʭʘʜʳʥ ʭʦʪʛʦʨʳʥ ʪᴇʚ ʭʵʩʵʛʪ ʮʵʚʜʛʠʡʥ ʟʫʟʘʘʥ 

80-100 ʤ, ᴇʤʥᴇʜ ʟʘʭ ʄʘʥʛʫʫʰʠʡʥ ʩʘʡʨʪ 28.4 ʤ (ʊЊʤЊʨʙʘʘʪʘʨ, 2004), ʍᴇʚʩʛᴇʣʠʡʥ 

ɹװʨʵʥʭʘʘʥʳ ʬʦʩʬʦʨʠʪʳʥ ʦʨʜ ʛʘʟʨʳʥ ʫʫʣʩ ʭʦʦʨʦʥʜʳʥ ʭᴇʥʜʠʡʜ 5-20 ʤ, ʫʫʣʩʳʥ 
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ʦʨʦʡ, ʘʨ ʭʘʞʫʫʜ 28-50 ʤ (Sharkhuu and Anarmaa, 2011), ɹʘʛʘʥʫʫʨʪ 30 ʤ ʦʨʯʠʤ, 

ʕʨʜʵʥʵ ʫʫʣ ʦʨʯʠʤ 10-15 ʤ (ʊЊʤЊʨʙʘʘʪʘʨ, 2004) ʙʘʡʛʘʘ ʙʦʣʥʦ. ʋʫʨ ʘʤʴʩʛʘʣʳʥ 

ʜʫʣʘʘʨʣʘʘʩ ʭʘʤʘʘʨʘʥ ʮʵʚʜʛʠʡʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʘʡʥʘ. װתʥʠʡʛ ʮʵʚʜʵʛ 

ʪʘʨʭʩʘʥ ʙװʩ ʥʫʪʘʛ ʙװʨʵʵʨ ʘʚʯ װʟʴʝ (ɿʫʨʘʛ 3 ʙʘ 4). 

ʄʦʥʛʦʣ ɸʣʪʘʡʥ ʙװʩ ʥʫʪʘʛʪ ʙʫʡ ʮʵʚʜʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛʠʡʥ 33 ʮʵʛʪ ʭʠʡʩʵʥ 

ʭʵʤʞʠʣʪʵʵʩ װʟʚʵʣ ʮʵʚʜʛʠʡʥ ʪʝʤʧʝʨʘʪʫʨ ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ. ʊʫʭʘʡʣʙʘʣ, ʫʫʣʳʥ ᴇʚᴇʨ 

ʵʥʛʵʨʠʡʥ ʙʵʣʜ ʙʘʡʨʣʘʭ ʎʘʛʘʘʥʥʫʫʨ-1 ʮʦʦʥʦʛʠʡʥ 10 ʤ-ʠʡʥ ʛװʥʜ 1985 ʦʥʜ -0.8Áʉ, 

2016 ʦʥʜ -0.4Áʉ; ʫʫʣʳʥ ʘʨ ʭʘʞʫʫʛʠʡʥ ʎʘʛʘʘʥʥʫʫʨ-2 ʮʦʦʥʦʛʠʡʥ 10 ʤ ʛװʥʜ 1983 ʦʥʜ  

-1.2Áʉ, 2017 ʦʥʜ -0.4Áʉ ʙʦʣʞ ʥʵʤʵʛʜʞʵʵ. ʎʵʚʜʛʠʡʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʫʨʪ ʭʫʛʘʮʘʘʥʳ 

ʭʘʥʜʣʘʛʘʘʩ ʭʘʨʘʭʘʜ 10 ʞʠʣ ʪʫʪʘʤʜ ɸʣʪʘʡʥ ʫʫʣʩʳʥ ʮʵʚʜʵʛ 0.15-0.18Áʉ ïʘʘʨ 

ʜʫʣʘʘʨʯ ʙʘʡʥʘ. ʎʵʚʜʛʠʡʥ ʪʝʤʧʝʨʘʪʫʨ ʪʫʭʘʡʥ ʛʘʟʨʳʥ ʭᴇʨʩʥʠʡ ʜʫʣʘʘʥʳ ʬʠʟʠʢ 

ʰʠʥʞʵʵʩ ʭʘʤʘʘʨʘʭ ʙᴇʛᴇᴇʜ 0°ʉ-ʜ ʦʡʨʭʦʥ ʙʘʡʚʘʣ ʥʵʤʵʛʜʵʭ ʵʨʯʠʤ ʙʘʛʘ ʙʘʡʥʘ. 

ɻʦʚʴ-ɸʣʪʘʡ ʘʡʤʛʠʡʥ ʕʨʜʵʥʵ ʩʫʤʳʥ ʭʫʫʯʠʥ ʪᴇʚ ʦʨʯʠʤʜ 7.8 ʤ ʛװʥʜ ʪʝʤʧʝʨʘʪʫʨ 

1982 ʦʥʜ -0.3Áʉ ʙʘʡʩʘʥ ʙʦʣ 2015 ʦʥʜ -0.1Áʉ ʙʦʣʞʵʵ. ʕʥʵ ʥʴ ʪʝʤʧʝʨʘʪʫʨʳʥ ʫʨʪ 

ʭʫʛʘʮʘʘʥʳ ʭʘʥʜʣʘʛʘʘʨ װʟʚʵʣ 10 ʞʠʣ ʪʫʪʘʤʜ 0.036Áʉ-ʘʘʨ ʜʫʣʘʘʨʩʘʥ ʛʵʩʵʥ װʛ ʶʤ 

(ɾʘʤʙʘʣʞʘʚ, 2017). ʕʥʵ ʙװʩ ʥʫʪʘʛʪ ʮʵʚʜʛʠʡʥ ʪʝʤʧʝʨʘʪʫʨ 0°ʉ-ʜ ʦʡʨʭʦʥ ʭʵʜʠʡ ʯ 

ʜʫʣʘʘʨʣʳʥ ʵʨʯʠʤ ʥʴ ʮʵʚʜʵʛʪʵʡ ʙʫʩʘʜ ʛʘʟʨʳʥʭʘʘʩ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ ʙʘʡʥʘ. ʋʯʠʨ 

ʥʴ ʫʣ ʭᴇʨʩᴇʥʜ ʰʠʥʛʵʞ ʙʫʡ ʜʫʣʘʘʥʳ ʵʥʝʨʛʠ ʥʴ ʤᴇʩʠʡʛ ʭʘʡʣʫʫʣʘʭʘʜ 

ʟʘʨʮʫʫʣʘʛʜʜʘʛʪʘʡ ʭʦʣʙʦʦʪʦʡ ʙʦʣʥʦ. 

ʍʘʥʛʘʡʥ ʥʫʨʫʫʥʳ ᴇʚᴇʨ ʪʘʣʜ 2,400-2,500 ʤ ᴇʥʜᴇʨʪ ʦʨʰʠʭ ʮʵʚʜʛʠʡʥ 

ʪʝʤʧʝʨʘʪʫʨ 1980-ʘʘʜ ʦʥʦʦʩ ʩװװʣʠʡʥ 33 ʞʠʣʠʡʥ ʭʫʛʘʮʘʘʥʜ 0.60-0.75Áʉ-ʘʘʨ 

ʜʫʣʘʘʨʩʘʥ ʙʘʡʥʘ. ʍʦʡʜ ʊʵʨʭʠʡʥ ʛʦʣʳʥ ʭᴇʥʜʠʡʜ 15 ʤ ʛװʥʜ ʪʝʤʧʝʨʘʪʫʨ 1969 ʦʥʜ -

2.0Áʉ, 1986 ʦʥʜ -1.8Áʉ, 2002 ʦʥʜ -1.5Áʉ, 2016 ʦʥʜ -1.2Áʉ ʙʦʣʞ ʥʵʤʵʛʜʩʵʥ, ɹʫʣʥʘʡʥ 

ʥʫʨʫʫʥʳ ʘʨʳʥ ʪʵʛʰ ᴇʥʜᴇʨʣᴇʛ, ʐʘʨʛʳʥ ʛʦʣʳʥ ʭᴇʥʜʠʡʜ (ʍᴇʚʩʛᴇʣ, ʎʘʛʘʘʥ-ʋʫʣ 

ʩʫʤʳʥ ʥʫʪʘʛ) 10 ʤ ʛװʥʠʡ ʪʝʤʧʝʨʘʪʫʨ 1968 ʦʥʜ -2.3Áʉ, 2002 ʦʥʜ -1.7Áʉ, 2015 ʦʥʜ -

1.3Áʉ-ʵʵʨ ʥʵʤʵʛʜʩʵʥ ʥʴ ʩװװʣʠʡʥ 45 ʞʠʣʠʡʥ ʭʫʛʘʮʘʘʥʜ 0.83Áʉ-ʘʘʨ ʜʫʣʘʘʨʩʘʥ 

ʙʘʡʛʘʘ ʙʦʣʥʦ. ɿʘʚʭʘʥ ʘʡʤʛʠʡʥ ʅᴇʤʨᴇʛ ʩʫʤʳʥ ʪᴇʚʜ 10 ʤ-ʠʡʥ ʛװʥʜ ʪʝʤʧʝʨʘʪʫʨ ʥʴ 

1981 ʦʥʜ -0.7Áʉ, 2015 ʦʥʜ -0.4Áʉ ʙʦʣʞ ʥʵʤʵʛʜʩʵʥ ʙʘʡʥʘ (3-ʨ ʟʫʨʘʛ). ʍʘʥʛʘʡʥ 

ʫʫʣʘʨʭʘʛ ʙװʩ ʥʫʪʘʛʪ ʮʵʚʜʛʠʡʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʜʫʣʘʘʨʣʳʥ ʵʨʯʠʤ 10 ʞʠʣ ʪʫʪʘʤʜ 

0.2Áʉ, ʜʫʣʘʘʥ ʮʵʚʜʛʠʡʥ (< -2.0ÁC) ʜʫʣʘʘʨʣʳʥ ʵʨʯʠʤ 0.1Áʉ -ʵʵʨ ʪʫʩ ʪʫʩ ʥʵʤʵʛʜʞʵʵ 

(Sharkhuu and Anarmaa, 2011; ɾʘʤʙʘʣʞʘʚ, 2017). 
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ʍʵʥʪʠʡʥ ʫʫʣʘʨʭʘʛ ʙװʩ ʥʫʪʘʛʪ ʙʘʡʭ ʮʵʚʜʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛʠʡʥ 28 ʮʵʛʵʵʩ 2 

ʮʦʦʥʦʛʠʡʥ ʛװʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳʥ ʤʵʜʵʵʛ ʘʚʯ װʟʚʵʣ: ɻʫʨʚʘʥʪװʨװװ (ʊᴇʚ, ɹʘʷʥ ʩʫʤ) 

ʮʦʦʥʦʛʠʡʥ 10 ʤ ʛװʥʜ 1978 ʦʥʜ -0.1Áʉ, 2014 ʦʥʜ +0.3Áʉ, ʍʵʥʪʠʡ ʘʡʤʛʠʡʥ 

ᴆʤʥᴇʜʵʣʛʵʨ ʩʫʤʳʥ ɸʡʨʘʛ ʥʫʫʨ ʦʨʯʠʤʜ 1984 ʦʥʜ -0.1Áʉ, 2010 ʦʥʜ +1.4Áʉ, 2015 

ʦʥʜ +1.5Áʉ ʙʦʣʞ ʥʵʤʵʛʜʩʵʥ ʥʴ ʮʵʚʜʵʛ ʠʭ ʭʵʤʞʵʵʛʵʵʨ ʘʣʜʘʨʩʘʥ ʙʦʣʦʭʳʛ ʭʘʨʫʫʣʞ 

ʙʘʡʥʘ (4-ʨ ʟʫʨʘʛ). ʋʣʘʘʥʙʘʘʪʘʨʪ ʅʦʛʦʦʥ ʥʫʫʨʳʥ ʦʨʯʠʤʜ 1970 ʦʥʜ ʮʵʚʜʛʠʡʥ 

ʟʫʟʘʘʥ 7 ʤ (ʊЊʤЊʨʙʘʘʪʘʨ, 2004) ʙʘʡʩʘʥ ʙʦʣ 2012 ʦʥʜ ʮʵʚʜʵʛ ʠʣʨʵʵʛװʡ ʙʘʡʥʘ 

(ɾʘʤʙʘʣʞʘʚ, 2017). 

ʍᴇʚʩʛᴇʣ ʘʡʤʛʠʡʥ ʎʘʛʘʘʥʥʫʫʨ ʩʫʤʳʥ ʪᴇʚʜ 10 ʤ-ʠʡʥ ʛװʥʜ ʪʝʤʧʝʨʘʪʫʨ 1989 ʦʥʜ 

-3.9Áʉ, 2005 ʦʥʜ -3.2Áʉ, 2014 ʦʥʜ -3.3Áʉ ʙʦʣʞ ʥʵʤʵʛʜʩʵʥ ʙʦʣ ɼʘʨʭʘʜʳʥ ʭʦʪʛʦʨʳʥ 

ʄʫʥʛʫʫʰʠʡʥ ʩʘʡʨʳʥ ʵʨʵʛ ʜʵʵʨ 15 ʤ ʛװʥʜ 1987 ʦʥʜ -1.2Áʉ, 2011 ʦʥʜ -0.7Áʉ, 2016 

ʦʥʜ -0.3Áʉ, ɸʨʜʘʛ ʫʫʣʳʥ 10 ʤ ʛװʥʜ 1987 ʦʥʜ -1.9Áʉ, 1999 ʦʥʜ -1.4Áʉ, 2011 ʦʥʜ -

1.4Áʉ, 2015  ʦʥʜ  -1.3Áʉ  ʙʦʣʞ  ʪʫʩ  ʪʫʩ  ʥʵʤʵʛʜʩʵʥ  ʙʘʡʥʘ  (4-ʨ ʟʫʨʘʛ).  ʍᴇʚʩʛᴇʣʠʡʥ 

ʫʫʣʘʨʭʘʛ ʙװʩ ʥʫʪʘʛʪ ʩװװʣʠʡʥ 26-29 ʞʠʣʠʡʥ ʭʫʛʘʮʘʘʥʜ ʮʵʚʜʛʠʡʥ ʪʝʤʧʝʨʘʪʫʨ 0.57-

0.85ʦʉ-ʘʘʨ ʜʫʣʘʘʨʯʵʵ (Sharkhuu and Anarmaa, 2011; ɾʘʤʙʘʣʞʘʚ, 2017). ʎʵʚʜʵʛ 

ʭʘʡʣʞ ʜʫʫʩʩʘʥʳ ʜʘʨʘʘ ʭᴇʨʩ ʯʫʣʫʫʣʛʠʡʥ ʪʝʤʧʝʨʘʪʫʨ ʠʣװװ ʭʫʨʜʪʘʡ ʥʵʤʵʛʜʜʵʛ ʟװʡ 

ʪʦʛʪʦʣ ʤʘʥʘʡ ʦʨʥʳ ʮʵʚʜʵʛʛװʡ ʙʦʣʩʦʥ ʟʘʨʠʤ ʛʘʟʘʨ ʥʫʪʘʛʪ ʠʣʵʨʯ ʙʘʡʥʘ (Dashtseren 

et al., 2016).  



ʎʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʣʳʥ ʪʘʡʣʘʥ. 

18 
 

 

3-ʨ ʟʫʨʘʛ. ʄʦʥʛʦʣ ɸʣʪʘʡ, ɻʦʚʴ-ɸʣʪʘʡ, ʍʘʥʛʘʡʥ ʫʫʣʘʨʭʘʛ ʥʫʪʛʠʡʥ ʮʵʚʜʛʠʡʥ  ʪʝʤʧʝʨʘʪʫʨʳʥ ЊЊʨʯʣЊʣʪ 

 

4-ʨ ʟʫʨʘʛ. ʍʵʥʪʠʡ, ʍЊʚʩʛЊʣʠʡʥ ʫʫʣʘʨʭʘʛ ʥʫʪʛʠʡʥ ʮʵʚʜʛʠʡʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ЊЊʨʯʣЊʣʪ. 
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ɼᴆʈᴆɺɼתɻʕʕʈ ɹתʃʕɻ. ʍתʁʊʅʀʁ תɿʕɻɼʃתתɼ 

4.1. ʍװʡʪʥʠʡ װʟʵʛʜʵʣ ʪװװʥʠʡ ʭʵʚ ʰʠʥʞװװʜ 

ʂʨʠʦʛʝʥ ʙʫʶʫ ʭװʡʪʥʠʡ ʛʘʨʘʣʪʘʡ װʟʵʛʜʣװװʜ ʥʴ ʛʘʟʨʳʥ ʛʘʜʘʨʛʳʥ ʭʵʚ ʰʠʥʞ, 

ʭᴇʨʩʥʠʡ ʦʥʮʣʦʛ, ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʘʘʩ ʭʘʤʘʘʨʯ װװʩʜʵʛ (van Everdingen, 2002). 

ʎʵʚʜʵʛʪ ʭᴇʨʩ ʯʫʣʫʫʣʘʛ ʙʦʣʦʥ ʫʩ ʦʣʦʥ ʞʠʣ ʫʣʠʨʣʘʘʨ ʭᴇʣʜᴇʭ װʡʣ ʷʚʮʘʜ ʭᴇʨʩ, 

ʯʫʣʫʫʣʛʠʡʥ ʭװʡʪʥʠʡ ᴇʛᴇʨʰʠʣ, ʘʥ ʮʘʚ, ʭװʡʪʥʠʡ ʭʘʛʘʨʘʣ, ʦʚʦʡʣʪ, ʜʦʚ ʩʦʥʜʫʫʣ, 

ʫʣʠʨʣʳʥ ʙʘ ʦʣʦʥ ʞʠʣʠʡʥ ʙᴇᴇʨᴇʛ, ʛʦʣʳʥ ʭʘʣʠʘ, ʙʫʣʛʠʡʥ ʭʘʣʠʘ, ʭᴇʨʩʥʠʡ ʭʘʣʠʘ, 

ʪʦʰʠʥ ʟʵʨʵʛ ʭװʡʪʥʠʡ װʡʣ ʷʚʮ, װʟʵʛʜʣװװʜ װװʩʵʞ ʭᴇʛʞʜᴇʛ. ʍʘʨʠʥ ʤᴇʩʞʠʣʪ ʠʭʪʵʡ 

ʮʵʚʜʵʛʪʵʡ ʭᴇʨʩᴇʥʜ ʛʦʣʜʫʫ ʪʝʨʤʦʢʘʨʩʪ (ʜʫʣʘʘʥʳ ʭᴇʥʜʠʡʣʞ), ʪʝʨʤʦʢʘʨʩʪʳʥ ʥʫʫʨ, 

ʜʫʣʘʘʥʳ ʵʨʦʟ, ʫʜʘʘʥ ʙʘ ʪװʨʛʵʥ ʩʦʣʠʬʣʶʢʮʠʡʥ ʜʵʥʞ, ʤᴇʨᴇʛʮᴇʛ, ʤᴇʩᴇʥ ʰʘʘʥʪʘʛ 

ʟʵʨʵʛ ʭװʡʪʥʠʡ װʟʵʛʜʣװװʜ װװʩʯ ʙʠʡ ʙʦʣʜʦʛ. ʄᴇʥ ʭᴇʨʩ, ʯʫʣʫʫʣʛʠʡʥ ʦʣʦʥ ʞʠʣ, 

ʫʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪ, ʛʵʩʵʣʪʠʡʥ ʭʘʚʩʘʨʩʘʥ װʡʣ ʷʚʮʘʜ ʥʦʭʦʡʥ ʭʦʥʭʦʨ, ʯʫʣʫʫʥ ʭװʨʵʵ, 

ʢʫʨʫʤ ʟʵʨʵʛ ʢʨʠʦʛʝʥʠʡ װʟʵʛʜʣװװʜ װװʩʜʵʛ. ʎʵʚʜʵʛ ʟʦʥʭʠʣʦʥ ʪʘʨʭʩʘʥ ʛʘʟʘʨʪ ʵʜʛʵʵʨ 

ʢʨʠʦʛʝʥʠʡ װʟʵʛʜʣװװʜ ʥʴ ʫʫʨ ʘʤʴʩʛʘʣ, ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ, ʮʵʚʜʛʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ 

ʠʣʪʛʵʛʯ ʯʫʭʘʣ ʠʥʜʠʢʘʪʦʨʫʫʜʳʥ ʥʵʛ ʙʦʣʜʦʛ (French, 1999).  

 

5-ʨ ʟʫʨʘʛ. ʄʦʥʛʦʣ ʦʨʥʳ ʭϾʡʪʥʠʡ Ͼʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ ʟʫʨʘʛ.  



ʎʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʣʳʥ ʪʘʡʣʘʥ. 

20 
 

ʄʦʥʛʦʣ ʦʨʥʳ ɸʣʪʘʡ, ʍʘʥʛʘʡ, ʍᴇʚʩʛᴇʣ, ʍʵʥʪʠʡʥ ʫʫʣʘʨʭʘʛ ʙװʩ ʥʫʪʘʛʪ ʮʵʚʜʵʛ 

ʵʣʙʵʛ ʪʘʨʭʜʘʛ ʙᴇʛᴇᴇʜ ʫʣ ʭᴇʨʩ ʫʣʠʨʣʘʘʨ ʭʘʨʴʮʘʥʛʫʡ ʛװʥ ʭᴇʣʜᴇʞ ʛʵʩʜʵʛ ʦʥʮʣʦʛ, 

ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʪʘʡ ʫʷʣʜʘʞ ʢʨʠʦʛʝʥʠʡ װʟʵʛʜʣװװʜ ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ ʪʘʨʭʩʘʥ 

ʙʘʡʜʘʛ (5-ʨ ʟʫʨʘʛ). ʕʥʵʭװװ ʜʵʜ ʙװʣʵʛʪ ʪʝʨʤʦʢʘʨʩʪ, ʪװװʥʠʡ ʥʫʫʨʫʫʜ, ʫʣʠʨʣʳʥ ʙʘ 

ʦʣʦʥ ʞʠʣʠʡʥ ʙᴇᴇʨᴇʛ, ʭʘʣʠʘ ʪʦʰʠʥ, ʢʫʨʫʤ, ʭװʡʪʥʠʡ ʭʘʛʘʨʘʣ ʛʵʭ ʤʵʪ ʭװʡʪʥʠʡ 

 ʩʯʠʣʩʵʥ ʦʨʦʥ ʟʘʡʥװʩʵʣ ʭᴇʛʞʠʣ, ʤʦʨʬʦʣʦʛʠ ʰʠʥʞ ʯʘʥʘʨ, ʙװװ ʜʠʡʥװװʟʵʛʜʣװ

ʪʘʨʭʘʣʪ, ʪʵʜʛʵʵʨʠʡʥ ʘʯ ʭʦʣʙʦʛʜʦʣ ʙʦʣʦʥ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣᴇʣ ʟʵʨʛʠʡʛ ʦʨʫʫʣʩʘʥ. 

ʄᴇʥ ʭװʡʪʥʠʡ װʟʵʛʜʵʣ ʥʴ ʟᴇʚʭᴇʥ ʮʵʚʜʵʛʪ ʙװʩ ʥʫʪʘʛʪ ʘʞʠʛʣʘʛʜʜʘʛʛװʡ. ʋʯʠʨ 

ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʠʡʪ ʛʘʟʘʨ ʥʫʪʘʛ ᴇʚʣʠʡʥ ʫʣʠʨʘʣʜ ʭᴇʣʜᴇʞ ʟʫʥʳ ʫʣʠʨʘʣʜ ʛʵʩʜʵʛ 

ʙᴇʛᴇᴇʜ ʪʫʭʘʡʥ ʛʘʟʘʨ ʥʫʪʛʠʡʥ ʦʥʮʣʦʛ, ʭᴇʨʩ ʯʫʣʫʫʣʛʠʡʥ ʙװʪʵʮ, ʭᴇʨʩʥʠʡ ʯʠʡʛʠʡʥ 

ʭʵʤʞʵʵ, ʥʘʣʫʫ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʘʥ ʫʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪʠʡʥ ʙװʩʵʜ ʭʘʣʠʘ ʪʦʰʠʥ, 

ʭװʡʪʥʠʡ ʭʘʛʘʨʘʣ, ʜʦʚ ʩʦʥʜʫʫʣ ʟʵʨʵʛ ʭװʡʪʥʠʡ ʛʘʨʘʣʪʘʡ װʟʵʛʜʵʣ װװʩʵʭ ʪʦʭʠʦʣʜʦʣ 

ʙʘʡʜʘʛ. ɻʵʭʜʵʵ ʭװʡʪʥʠʡ װʟʵʛʜʵʣ ʠʭʵʚʯʣʵʥ ʮʵʚʜʵʛʪ ʙװʩ ʥʫʪʛʘʘʨ ʛʦʣʯʣʦʥ ʪʘʨʭʩʘʥ 

ʙʘʡʜʘʛ.   

ʊʝʨʤʦʢʘʨʩʪ  

ʊʝʨʤʦʢʘʨʩʪ ʙʫʶʫ ʜʫʣʘʘʥʳ ʭᴇʥʜʠʡʣʞ ʥʴ ʤᴇʩʞʠʣʪ ʠʭʪʵʡ ʮʵʚʜʵʛ ʭᴇʨʩ ʜʵʵʜ 

ʭʵʩʛʵʵʩʵʵ ʵʭʣʵʥ ʛʵʩʵʭ װʝʜ װװʩʜʵʛ (van Everdingen, 2002). ʕʥʵʭװװ ʢʨʠʦʛʝʥʠʡ 

 ʝ ʰʘʪʥʘʘʩ ʭʘʤʘʘʨʯ ʛʘʟʨʳʥ ʛʘʜʘʨʛʘʜ ʭᴇʨʩ ʜʦʦʰ ʩʫʫʥ ʘʥװ ʟʵʛʜʵʣ ʭᴇʛʞʣʠʡʥʭᴇᴇװ

ʮʘʚ, ʭʘʛʘʨʣʫʫʜ װװʩʯ ʪʝʨʤʦʢʘʨʩʪʳʥ ʪʦʤ, ʞʠʞʠʛ ʥʫʫʨ, ʭʫʫʨʘʡ ʭʦʪʦʩ װװʩʜʵʛ. 

ɿʘʨʠʤʜʘʘ ʰʘʘʥʪʘʛ ʙʦʣʦʥ ʰʫʨʛʘʤʘʣ ʛʘʨʣʳʥ ʤᴇʩᴇʥ ʩʫʜʘʣʪʘʡ ʮʵʚʜʵʛʪ ʭᴇʨʩʥʠʡ ʤᴇʩ 

ʭʘʡʣʞ ʭʦʦʩʦʥ ʭᴇʥʜʠʡ ʟʘʡ װװʩʛʵʩʵʥ ʙʘʡʜʘʛ. ʊװװʥʯʣʵʥ ʤᴇʩʞʠʣʪ ʠʭʪʵʡ ʮʵʚʜʵʛʪʵʡ 

ʛʘʟʨʳʥ ʟʘʨʠʤ ʛʦʣ, ʛʦʨʭʠʥʳ ʵʨʛʠʡʥ ʜʘʛʫʫ ʫʩʥʳ ʫʨʩʛʘʣʳʥ ʥᴇʣᴇᴇʛᴇᴇʨ ʜʫʣʘʘʥʳ 

ʠʜʵʛʜʣʠʡʥ (ʪʝʨʤʦ-ʵʨʦʟʠ) װʡʣ ʷʚʮ ʘʞʠʛʣʘʛʜʜʘʛ (ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2017). ʋʩʥʳ 

ʠʜʵʛʜʵʣ, ʜʫʣʘʘʥʳ ʭʘʚʩʘʨʩʘʥ װʡʣ ʷʚʮʘʜ ʛʦʣ, ʛʦʨʭʠʥʳ ʵʨʛʠʡʥ ʮʵʚʜʵʛ ʫʣ ʭᴇʨʩ ʛʵʩʯ 

ʭʷʣʙʘʨʭʘʥ ʙʫʪʘʨʯ ʥʫʨʜʘʛ. ʄʦʥʛʦʣ ʦʨʥʳ ʮʵʚʜʵʛʪ ʙװʩװװʜʵʜ ʪʘʨʭʩʘʥ ɸʣʪʘʡ, ʍʘʥʛʘʡ, 

ʍᴇʚʩʛᴇʣ, ʍʵʥʪʠʡʥ ʫʫʣʘʨʭʘʛ ʥʫʪʛʠʡʥ ʫʫʣʩ ʭʦʦʨʦʥʜʳʥ ʪʦʤʦʦʭʦʥ ʭʦʪʦʩ, ʛʦʣʳʥ 

ʭᴇʥʜʠʡ, ʯʠʡʛ ʥʘʤʘʛʪʘʡ ʛʘʟʘʨʪ ʪʝʨʤʦʢʘʨʩʪʳʥ װʟʵʛʜʵʣ ʵʣʙʵʛ ʪʘʨʭʜʘʛ. ɾʠʰʵʵʣʙʵʣ 

ɹʘʷʥʭʦʛʦʨ ʘʡʤʛʠʡʥ ɻʘʣʫʫʪ ʩʫʤʳʥ ɻʘʣʫʫʪʳʥ ʭᴇʥʜʠʡ, ʍᴇʚʩʛᴇʣ ʘʡʤʛʠʡʥ ɼʘʨʭʘʜʳʥ 

ʭʦʪʛʦʨʳʥ ʐʘʨʛʳʥ ʛʦʣ ʦʨʯʤʳʥ ʮʵʚʜʵʛʪ ʭʫʨʜʩʘʥʜ ʰʘʘʥʪʘʛʣʘʩʘʥ ʩʫʜʣʘʘʨ ʭʦʦʩʦʥ 

ʭᴇʥʜʠʡʣʞ ʟʘʡ 2-3 ʤ ʭװʨʪʵʣ ʛװʥ װװʩʵʭʜʵʵ ʛʘʟʨʳʥ ʛʘʜʘʨʛʘʜ ʭᴇʥʜʠʡ ʭᴇʨʩᴇʥ 

ʙװʨʭʵʚʯʪʵʡ, ʟʘʨʠʤʜʘʘ ʭᴇʨʩ ʥʴ ʭʦʪʦʡʩʦʥ, ʮᴇʤᴇʨʯ ʥʫʨʩʘʥ װʟʵʛʜʵʣ ʵʣʙʵʛ ʪʦʭʠʦʣʜʜʦʛ 

(6-ʨ ʟʫʨʘʛ). ɸʨʭʘʥʛʘʡ ʘʡʤʛʠʡʥ ᴆʥʜᴇʨ ʫʣʘʘʥ ʩʫʤʳʥ ʦʡʨʦʣʮʦʦʭ ʏʫʣʫʫʪʳʥ ʛʦʣʳʥ 



ʎʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʣʳʥ ʪʘʡʣʘʥ. 
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ʭᴇʥʜʠʡʜ ʤᴇʩʞʠʣʪ ʠʭʪʵʡ ʮʵʚʜʵʛ ʪʘʨʭʩʘʥ ʙᴇʛᴇᴇʜ ʵʥʜ ʪʝʨʤʦʢʘʨʩʪʳʥ װʡʣ ʷʚʮ ʤʘʰ 

ʠʜʵʚʭʪʵʡ װװʩʯ ʭᴇʛʞʠʞ ʙʘʡʛʘʘ ʥʴ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪᴇᴇʩ ʛʘʜʥʘ ʟʵʨʵʛʮʵʵ 

ʪʫʭʘʡʥ ʛʘʟʘʨʪ ʙʣɻʯʵʵʨʠʡʥ ʪʘʣʭʘʛʜʘʣ ʙʘʛʘʛװʡ ʥᴇʣᴇᴇʣʩᴇʥ ʛʵʞ װʟʜʵʛ. ɼʵʵʨʭ װʟʵʛʜʵʣ 

ʪʘʨʭʩʘʥ ʛʘʟʘʨ ʥʫʪʘʛʪ ʙʘʨʠʣʛʘ, ʙʘʡʰʠʥ ʙʦʣʦʥ ʜʵʜ ʙװʪʮʠʡʥ ʙװʪʵʵʥ ʙʘʡʛʫʫʣʘʣʪ 

ʪᴇʣᴇʚʣᴇʭ ʥʴ ʤʘʰ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʶʤ. ʋʯʠʨ ʥʴ ʪʫʭʘʡʥ װʟʵʛʜʵʣ ʪʘʨʭʩʘʥ ʛʘʟʘʨ ʥʴ 

ʛʘʜʘʨʛʳʥ ʜʫʣʘʘʥʳ ᴇᴇʨʯʣᴇʣʪᴇʜ ʤʘʰ ʵʤʟʵʛ ʤʵʜʨʵʤʪʛʠʡ ʪʫʣ ʰʫʫʜ ʵʚʜʨʵʣ װװʩʛʵʭ 

ʙʦʣʦʤʞʪʦʡ. 

 

ʊʝʨʤʦʢʘʨʩʪʳʥ ʥʫʫʨ 

ʄᴇʩʞʠʣʪ ʠʭʪʵʡ ʮʵʚʜʵʛ ʛʵʩʩʵʥʵʵʨ ʛʘʟʨʳʥ ʛʘʜʘʨʛʘ ʩʫʫʣʪʘʜ ʦʨʞ, ʪʫʭʘʡʥ ʛʘʟʘʨʪ 

ʮʵʚʜʛʠʡʥ ʭʘʡʣʩʘʥ ʫʩ ʭʫʨʠʤʪʣʘʛʜʘʥ װװʩʩʵʥ ʥʫʫʨʳʛ ʪʝʨʤʦʢʘʨʩʪʳʥ ʥʫʫʨ (ʜʫʣʘʘʥʳ 

ʭᴇʥʜʠʡʣʞʠʡʥ ʥʫʫʨ) ʛʵʜʵʛ (van Everdingen, 2002). ʀʡʤʜ ʪʝʨʤʦʢʘʨʩʪʳʥ ʥʫʫʨ ʥʴ 

ʮʵʚʜʛʠʡʥ ʘʣʜʨʘʣʳʛ ʠʣʪʛʵʭ װʥʜʩʵʥ ʠʥʜʠʢʘʪʦʨʳʥ ʥʵʛ ʙʦʣʜʦʛ. ʊʝʨʤʦʢʘʨʩʪʳʥ 

ʥʫʫʨʫʫʜ ʥʴ ʩװװʣʯʠʡʥ ʇʣʝʡʩʪʦʮʝʥ-ʄᴇʩʪʣᴇʛʠʡʥ ʵʭʵʥ װʝʜ ʤᴇʩʞʠʣʪ ʠʭʪʵʡ ʮʵʚʜʵʛʪʵʡ, 

ʥʘʤ ʜʦʨ ʛʘʟʨʫʫʜʘʜ ʤʘʰ ʠʭʵʵʨ װװʩʩʵʥ ʙʘʡʜʘʛ (Rampton, 1988; Walter et al., 2007). 

ʄᴇʥ ʵʜʛʵʵʨ ʥʫʫʨʫʫʜ ʥʴ ʮʵʚʜʵʛʪʵʡ, ʯʠʡʛ ʥʘʤʛʘʨʭʘʛ ʛʘʟʘʨ, ʤᴇʩʞʠʣʪ ʠʭʪʵʡ ʮʵʚʜʵʛʪʵʡ 

ʰʘʚʘʨʣʘʛ ʭʫʨʜʘʩ, ʰʘʚʘʨʣʘʛ ʟʘʥʘʨ, ʩʫʫʨʴ ʯʫʣʫʫʣʘʛ ʙʦʣʦʥ ʫʫʣʳʥ ʮʵʚʜʵʛʪʵʡ ʙװʩװװʜ 

ʷʣʘʥʛʫʷʘ ʫʫʣʩʳʥ ʭᴇʥʜʠʡ, ʭʦʪʦʩ, ʪʵʛʰ ᴇʥʜᴇʨʣᴇʛ ʛʘʟʨʫʫʜʘʜ ʠʭʵʵʨ ʪʘʨʭʩʘʥ ʙʘʡʜʘʛ 

6-ʨ ʟʫʨʘʛ. ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʛʠʡʥ ɻʘʣʫʫʪʳʥ ʭЊʥʜʠʡʜ ϾϾʩʵʞ ʙʫʡ ʪʝʨʤʦʢʘʨʩʪ. ɿʫʨʛʠʡʛ ɸ.ʉʘʨʫʫʣʟʘʷʘ. 
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(Lin et al., 2010). ɽʨᴇʥʭʠʡʜᴇᴇ 30%-ʠʘʩ ʜʵʵʰ ʤᴇʩʥʠʡ ʘʛʫʫʣʘʤʞʪʘʡ ʮʵʚʜʵʛʪʵʡ 

ʭᴇʨʩᴇʥʜ ʪʝʨʤʦʢʨʩʪʳʥ ʥʫʫʨʫʫʜ װװʩʜʵʛ (Grosse et al., 2013) ʙᴇʛᴇᴇʜ ʦʡʨʦʣʮʦʦʛʦʦʨ 

2-4 ʤ-ʠʡʥ ʛװʥʪʵʡ, ʠʭʵʚʯʣʵʥ 1-2 ʢʤ-ʵʵʩ 300 ʤ-ʠʡʥ ʜʠʘʤʝʪʝʨʪʵʡ ʞʠʞʠʛ ʥʫʫʨʫʫʜ 

ʙʘʡʜʘʛ. ʎʵʚʜʵʛʪ ʙװʩʵʜ ʪʘʨʭʩʘʥ ʪʝʨʤʦʢʘʨʩʪʳʥ ʥʫʫʨʫʫʜ ʥʴ ʛʘʟʨʳʥ ʛʘʜʘʨʛʳʥ 

ʵʥʝʨʛʠʡʥ ʙʘʣʘʥʩʘʜ ʭװʯʪʵʡ ʥᴇʣᴇᴇ װʟװװʣʞ ʛװʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳʥ ʜʫʣʘʘʥʳ ʛʦʨʠʤʜ 

ᴇᴇʨʯʣᴇʣʪ ʦʨʫʫʣʜʘʛ (Kling et al., 1991; Zimov et al., 1997). ʊʫʩ ʥʫʫʨʳʛ ʙʫʩʘʜ ʞʠʞʠʛ 

ʥʫʫʨʘʘʩ ʷʣʛʘʭ ʘʨʛʘ ʥʴ ʥʫʫʨʳʥ ʵʨʛʵ ʥʴ ʜʦʦʰ ʫʥʘʞ ʦʛʮʦʤ ʵʨʵʛ װװʩʩʵʥ ʙʘʡʜʘʛ. ʀʡʤʜ 

ʪʫʭʘʡʥ ʥʫʫʨ ʙװʭʠʡ ʛʘʟʨʳʥ ʦʡʨʦʣʮʦʦ ʙװʪʵʵʥ ʙʘʡʛʫʫʣʘʣʪ ʭʠʡʭ ʥʴ ʤʘʰ ᴇʥʜᴇʨ ɻ ʨʩʜʵʣ 

ʜʘʛʫʫʣʘʭ ʤʘʛʘʜʣʘʣʪʘʡ ʶʤ.  

ɼʦʚ ʩʦʥʜʫʫʣ 

ɼʦʚ ʩʦʥʜʫʫʣ ʙʫʶʫ ʪʫʬʫʨ ʥʴ ʭᴇʨʩʥʠʡ ʭװʡʪʥʠʡ ʭʘʛʘʨʘʣ, ʦʚʦʡʣʪ, ʩʫʫʣʪʳʥ װʡʣ 

ʷʚʮʘʜ װװʩʜʵʛ ʵʣʩʵʨʭʵʛ, ʰʘʚʨʘʥʮʘʨ ʰʠʨʭʵʛʪʵʡ ʢʨʠʦʛʝʥʠʡ װʟʵʛʜʵʣ ʶʤ (van 

Everdingen, 2002). ʄʦʥʛʦʣ ʦʨʥʳ ʮʵʚʜʵʛʪʵʡ ʙװʩʵʜ ʪʦʤʦʦʭʦʥ ʫʫʣʩʳʥ ʭᴇʥʜʠʡ, ʥʫʛʘ, 

ʛʦʣʳʥ ʪʘʪʘʤ, ʙʫʣʘʛ ʦʨʯʤʳʥ ʫʩ ʥʘʤʛʘʨʭʘʛ ʛʘʟʘʨʪ ʜʦʚ ʩʦʥʜʫʫʣ ʪװʛʵʵʤʵʣ ʪʘʨʭʩʘʥ 

ʙʘʡʜʘʛ (ʗ.ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2017). ɼʦʚ ʩʦʥʜʫʫʣ ʥʴ ʤʦʨʬʦʣʦʛʠ ʰʠʥʞʠʡʥ ʭʫʚʴʜ 

ʵʛʮʵʚʪʵʨ ʭʘʞʫʫʪʘʡ, ʜʫʛʫʡ, ʟʫʫʚʘʥ, ʟʘʨʠʤʜʘʘ ʭʦʦʨʦʥʜʦʦ ʜʘʤʥʘʞ ʩʫʥʘʩʘʥ 

ʭʵʣʙʵʨʪʵʡ ʙʘʡʜʘʛ (7-ʨ ʟʫʨʘʛ). ʊʵʜʛʵʵʨʠʡʥ ʟʦʥʭʠʣʦʭ ᴇʥʜᴇʨ ʥʴ 10-25 ʩʤ ʙʘ 0.3-1.0 

ʤ ᴇʨʛᴇʥʪʵʡ ʙʘʡʜʘʛ, ʛʵʚʯ ʪʦʤʦʦʭʦʥ ʜʘʤʥʘʞ ʩʫʥʘʩʘʥ ʜʦʚ ʩʦʥʜʫʫʣʳʥ ᴇʥʜᴇʨ 20-40 

ʩʤ ʭװʨʜʵʛ. ɼʦʚ ʩʦʥʜʫʫʣʜ ʷʣʛʘʨʘʣ ʙʘ ʰʫʨʛʘʤʘʣ ʤᴇʩᴇʥ ʮᴇʤ ʙʘʡʭʛװʡ ʪʫʣ ʟʫʥ 

7-ʨ ʟʫʨʘʛ. ɸʨʭʘʥʛʘʡ ʘʡʤʛʠʡʥ ЉʥʜЊʨ-ʋʣʘʘʥ ʩʫʤʳʥ ʥʫʪʘʛʪ ʦʨʰʠʭ ʛʦʣʳʥ ʜʘʛʫʫ ϾϾʩʩʵʥ ʜʦʚ ʩʦʥʜʫʫʣ. ɿʫʨʛʠʡʛ 

ɸ.ʉʘʨʫʫʣʟʘʷʘ. 
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ʭᴇʨʩʥʠʡ ʛʵʩʵʣʪʵʜ ʩʫʫʣʪ ʙʘʨʘʛ װװʩʜʵʛʛװʡ. ɼʦʚ ʭʦʦʨʦʥʜʳʥ ʭʦʪʦʩʪ 0.4-0.6 ʩʤ ʛװʥ 

ʰʘʘʥʪʘʛʣʘʩʘʥ, ʫʨʛʘʤʣʳʥ װʥʜʵʩ, ʷʣʟʤʘʛ ʙװʭʠʡ ʙʘʨʘʘʥʜʫʫ ᴇʥʛʠʡʥ ʭʘʨʴʮʘʥʛʫʡ 

ʪʦʦʩʦʨʭʦʛ ʙװʨʵʣʜʵʭװװʥʪʵʡ ʭᴇʨʩᴇʥ ʩʫʜʘʣ װװʩʩʵʥ ʙʘʡʜʘʛ.  

ʆʣʦʥ ʞʠʣʠʡʥ ʙЊЊʨЊʛ 

ɹᴇᴇʨᴇʛ ʥʴ ʫʨʛʘʤʘʣ ʙʦʣʦʥ ʭᴇʨʩᴇʥ ʙװʨʭʵʚʯʵʵʨ ʭʫʯʠʛʜʩʘʥ, ʮʫʣ ʤᴇʩᴇʥ ʮᴇʤ 

ʘʛʫʫʣʩʘʥ, ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ װʡʣ ʷʚʮʘʘʨ װװʩʜʵʛ ʢʨʠʦʛʝʥ װʟʵʛʜʵʣ ʶʤ (Grosse and 

Jones, 2011). ɹᴇᴇʨᴇʛ ʥʴ ʦʣʦʥ ʞʠʣʠʡʥ ʙʘ ʫʣʠʨʣʳʥ װʡʣ ʷʚʮʪʘʡ ʠʣʵʨʜʵʛ (8-ʨ ʟʫʨʘʛ) 

ʙᴇʛᴇᴇʜ ʙᴇᴇʨʛʠʡʛ ʛʘʨʘʣ װװʩʣʵʵʨ ʥʴ ʥʵʵʣʪʪʵʡ, ʭʘʘʣʪʪʘʡ ʩʠʩʪʝʤʠʡʥ ʛʵʞ ʘʥʛʠʣʜʘʛ  

(van Everdingen, 2002).  

ʄʦʥʛʦʣ ʦʨʦʥʜ ʪʘʨʭʩʘʥ ʦʣʦʥ ʞʠʣʠʡʥ ʙᴇᴇʨʛʠʡʥ ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ ʜʫʥʜʞʘʘʨ 3-

5 ʤ, ʜʠʘʤʝʪʨ ʥʴ ʦʡʨʦʣʮʦʦʛʦʦʨ 50-100 ʤ ʭװʨʜʵʛ (ɼ.ʊЊʤЊʨʙʘʘʪʘʨ, 2004). ʍᴇʚʩʛᴇʣ, 

ʍʘʥʛʘʡʥ ʫʫʣʩʳʥ ʭᴇʥʜʠʡ, ʭʦʪʛʦʨʳʥ  ʟʘʨʠʤ ʪʦʤ ʙᴇᴇʨʛʠʡʥ ᴇʥʜᴇʨ 10-20 ʤ, ʜʠʘʤʝʪʨ 

ʥʴ 100-200 ʤ ʭװʨʜʵʛ. ʕʜʛʵʵʨ ʙᴇᴇʨʛװװʜ ʥʴ ʍʘʥʛʘʡʥ ʥʫʨʫʫ, ʊʵʩʠʡʥ ʛʦʣʳʥ ʵʭ, 

ʏʫʣʫʫʪʳʥ ʛʦʣʳʥ ʭᴇʥʜʠʡ, ʎʵʮʵʛ ʥʫʫʨ, ʅʘʣʘʡʭʳʥ ʭʦʪʦʩ, ʆʣʛʦʡ ʥʫʫʨʳʥ ʭᴇʥʜʠʡ, 

ʙʦʣʦʥ ɼʘʨʭʘʜʳʥ ʭʦʪʛʦʨ ʟʵʨʵʛ ʮʵʚʜʛʠʡʥ װʨʛʵʣʞʠʣʩʵʥ ʙʦʣʦʥ ʪʘʩʘʣʜʘʥʛʠ 

ʪʘʨʭʘʣʪʪʘʡ ʙװʩʣװװʨʪ, ʪʦʤʦʦʭʦʥ ʥʫʫʨʫʫʜʳʥ ʰʘʚʨʘʥʮʘʨ ʭᴇʨʩʪʵʡ ʛʘʟʘʨʪ ʛʘʥʮ 

ʥʵʛʵʵʨʵʵ ʙʦʣʦʥ ʙװʣʵʛ ʙʘʡʜʘʣʪʘʡ ʪʘʨʭʜʘʛ. ʄʦʥʛʦʣ ʦʨʥʳ ʭʘʤʛʠʡʥ ʪʦʤ ʙᴇᴇʨᴇʛ 

8-ʨ ʟʫʨʘʛ. ʍЊʚʩʛЊʣ ʘʡʤʛʠʡʥ ʎʵʮʵʨʣʵʛ ʩʫʤʳʥ ʥʫʪʘʛʪ ʦʨʰʠʭ ʄЊʥʛЊʪʠʡʥ ʙЊЊʨЊʛ.ɿʫʨʛʠʡʛ 

ɸ.ʉʘʨʫʫʣʟʘʷʘ. 
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ʍᴇʚʩʛᴇʣ ʘʡʤʛʠʡʥ ʉʘʥʛʠʡʥ ʜʘʣʘʡ ʥʫʫʨʳʥ ʭʘʞʫʫʜ ʦʨʰʠʭ ʙʘ ᴇʥʜᴇʨ ʥʴ 40 ʤ, ʜʠʘʤʝʪʨ 

ʥʴ 200 ʤ ʭװʨʜʵʛ (ɼ.ʃʫʚʩʘʥʜʘʛʚʘ,1977).  

ʋʣʠʨʣʳʥ ʙᴇᴇʨᴇʛ ʫʣ ʭᴇʨʩʥʠʡ ʫʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪᴇʜ ʰʘʭʘʛʜʩʘʥ ʭᴇʨʩʥʠʡ ʫʩ 

ʵʩʵʨʛװװʮʵʣ ʙʘʛʘʪʘʡ ʭʵʩʵʛʪʵʵ ʙᴇᴇʛʥᴇʨʯ ᴇʥʛᴇʥ ʭᴇʨʩʠʡʛ ʦʚʦʡʣʛʦʞ ʭᴇʣʜᴇᴇʭ, ʭᴇʨʩ 

ʫʩʥʳ ʪʦʭʠʨʦʤʞʪʦʡ ʥᴇʭʮᴇʣ ʙװʨʜʩʵʥ ʮʵʚʜʵʛʪʵʡ, ʮʵʚʜʵʛʛװʡ ʘʣʴ ʯ ʛʘʟʘʨ ʫʣʠʨʣʳʥ 

ʮʵʚʜʵʛʪ ʙᴇᴇʨᴇʛ װװʩʜʵʛ. ɹᴇᴇʨʛʠʡʥ ʜʫʥʜʘʞ ᴇʥʜᴇʨ 0.3-1.0 ʤ, ʩʫʫʨʠʡʥ ʜʠʘʤʝʪʨ ʥʴ 2-

15 ʤ ʙʘʡʭ ʙʦʣʦʚʯ ʭʘʤʛʠʡʥ ʪʦʭʠʨʦʤʞʪʦʡ ʙʘʡʛʘʣʠʡʥ ʥᴇʭʮᴇʣʜ װװʩʩʵʥ ʟʘʨʠʤ 

ʪʦʤʦʦʭʦʥ ʙᴇᴇʨʛʠʡʥ ᴇʥʜᴇʨ 1-2.5 ʤ, ʜʠʘʤʝʪʨ ʥʴ 10-40 ʤ ʭװʨʥʵ. ʀʭʵʥʭ ʙᴇᴇʨʛװװʜ 

ʟʫʫʚʘʥʜʫʫ ʜʫʛʫʡ ʭʵʣʙʵʨʪʵʡ ʙᴇʛᴇᴇʜ ʦʨʦʡʥ ʭʵʩʛʠʡʥ ʭᴇʨʩᴇᴇ ʭᴇʥʜʣᴇʥ ʜʘʡʨʩʘʥ 20-60 

ʩʤ ʭװʨʪʣɻʭ ᴇʨʛᴇʥ ʘʥ ʮʘʚ, ʭʘʛʘʨʘʣ װװʩʛʵʩʵʥ ʙʘʡʜʘʛ. ʋʣʠʨʣʳʥ ʙᴇᴇʨᴇʛ ʠʭʵʚʯʣʵʥ 

ʫʫʣʩʳʥ ʘʤ, ʭᴇʥʜʠʡ, ʥʫʛʳʥ ʭװʣʵʨʪ ʭᴇʨʩᴇʥ ʙװʨʭʵʚʯʪʵʡ ʪʘʣʙʘʡʜ, ʤᴇʥ ʛʦʣʳʥ ʪʘʪʘʤ 

ʙʦʣʦʥ ʙʫʣʘʛ ʦʨʯʤʳʥ ʥʘʤʛʘʨʭʘʛ ʛʘʟʘʨʪ װװʩʜʵʛ. ʋʣʠʨʣʳʥ ʙᴇᴇʨʛװװʜʠʡʥ ʟʦʥʭʠʣʦʭ 

ʭʵʩʵʛ ʥʴ ʛʠʜʨʦʣʦʢʘʣʠʪʳʥ ʛʘʨʘʣ װװʩʵʣʪʵʡ ʙʘʡʥʘ. ʀʡʤʜ ʵʜʛʵʵʨ ʙᴇᴇʨʛװװʜʵʜ ʮʵʚʵʨ 

ʙʫʶʫ ʙʘʛʘ ʟʵʨʛʠʡʥ ʭᴇʨʩʪʵʡ ʭʦʣʠʣʜʩʦʥ ʰʫʨʛʘʤʘʣ ʛʘʨʣʳʥ ʤᴇʩᴇʥ ʮᴇʤʪʵʡ ʙʘʡʭ 

ʙᴇʛᴇᴇʜ ʟʫʥ ʤᴇʩ ʥʴ ʙװʨʵʥ ʛʵʩʵʭʵʜ ʙᴇᴇʨᴇʛ ʛʘʟʨʳʥ ʛʘʜʘʨʛʘʪʘʡ ʙʘʨʘʛ ʪʵʛʰ ʙʦʣʪʦʣ 

ʜʦʦʰ ʩʫʫʥʘ. ʋʣʠʨʣʳʥ ʙᴇᴇʨᴇʛ ʪʫʭʘʡʥ ʪʘʣʙʘʡʜʘʘ ʞʠʣ ʙװʨ ʪʦʛʪʤʦʣ װװʩʵʵʜ ʙʘʡʭʛװʡ. 

ʄʦʥʛʦʣ ʦʨʥʳ ʍᴇʚʩʛᴇʣ, ʍʘʥʛʘʡ, ʍʵʥʪʠʡʥ ʫʫʣʘʨʭʘʛ ʥʫʪʛʠʡʥ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʪʘʡ 

ʙװʩʵʜ ʫʫʣʩ ʭʦʦʨʦʥʜʳʥ ʪʦʤʦʦʭʦʥ ʭʦʪʦʩ, ʛʦʣʳʥ ʭᴇʥʜʠʡʜ ʰʫʨʛʘʤʘʣ ʤᴇʩᴇʥ ʮᴇʤʪʵʡ 

ʫʣʠʨʣʳʥ ʙᴇᴇʨʛװװʜ ʦʣʥʦʦʨ װװʩʜʵʛ (ʗ.ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2017).   

ʍʘʣʠʘ 

9-ʨ ʟʫʨʘʛ. ɾʠʣʞʨʵʵʛʠʡʥ ʭЊʥʜʠʡʜ ϾϾʩʜʵʛ ʭʘʣʠʘʥ ʟʫʨʘʛ. 
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ᴆʚᴇʣ ʭᴇʨʩ ʭᴇʣʜᴇʭ ʷʚʮʘʜ ʰʘʭʘʣʪʘʜ ʦʨʩʦʥ ʫʩ ʛʘʟʨʳʥ ʛʘʜʘʨʛʘʜ ʪװʨʵʛʜʵʥ ʛʘʨʯ 

ʜʘʚʭʨʘʘʪʩʘʥ, ʟʫʟʘʘʥ ʤᴇʩᴇʥ ʙװʨʭװװʣ װװʩʛʭɻʠʡʛ ʭʘʣʠʘ ʛʵʥ.ɻ ʍʘʣʠʘʛ ʜʦʪʦʨ ʥʴ ʛʦʣʳʥ 

ʭʘʣʠʘ, ʙʫʣʛʠʡʥ ʭʘʣʠʘ, ʭᴇʨʩʥʠʡ ʫʩʥʳ ʭʘʣʠʘ ʛʵʞ ʘʥʛʠʣʜʘʛ. ʄʦʥʛʦʣ ʦʨʥʳ ʮʵʚʜʵʛʪʵʡ 

ʙװʩ ʥʫʪʘʛʪ ʛʦʣʳʥ, ʙʫʣʛʠʡʥ, ʫʣ ʭᴇʨʩʥʠʡ ʭʘʣʠʘ ʵʣʙʵʛ ʪʘʨʭʩʘʥ ʙʘʡʜʘʛ 

(ʈ.ʃʦʤʙʦʨʝʥʯʠʥ 1988). ʄʘʥʘʡ ʦʨʥʳ ʭʘʣʠʘ ʟᴇʚʭᴇʥ ʫʣʠʨʣʳʥ װʡʣ ʷʚʮʪʘʡ ʠʣʵʨʜʵʛ 

ʙʘ 100-5000 ʤ2 ʪʘʣʙʘʡʪʘʡ ʙʘʛʘʚʪʘʨ, ʜʫʥʜ ʟʵʨʛʠʡʥ ʭʘʣʠʘ ʟʦʥʭʠʣʜʦʛ. ʍʘʣʠʘ װװʩʵʭ 

 ʝ, 3-4װ ʡʣ ʷʚʮ ʠʭʵʚʯʣʵʥ 10-11-ʨ ʩʘʨʜ ʵʭʣɻʞ, 12-2 ʜʫʛʘʘʨ ʩʘʨʫʫʜʘʜ ʠʜʵʚʭʪʵʡװ

ʜװʛʵʵʨ ʩʘʨʫʫʜʘʜ ʟʦʛʩʦʥʛʠ ʙʘʡʜʘʣʜ ʦʨʜʦʛ. ʍʘʨʠʥ ʠʭʵʥʭ ʭʘʣʠʘʥʳ ʤᴇʩ 4-ʨ ʩʘʨʳʥ 

ʩװװʣʯʵʵʩ 6-ʨ ʩʘʨʳʥ ʵʭ ʭװʨʪʣɻʭ ʭʫʛʘʮʘʘʥʜ ʭʘʡʣʜʘʛ. ʄʦʥʛʦʣ ʦʨʦʥʜ ʪʘʨʭʩʘʥ ʭʘʣʠʘʛ 

ʪʘʣʙʘʡ, ʵʟʣɻʭװװʥʵʵʨ ʥʴ ʙʘʛʘ (100 ʤ2-ʘʘʩ ʙʘʛʘ), ʙʘʛʘʚʪʘʨ (100-1000 ʤ2), ʜʫʥʜ 

(1000-10000 ʤ2), ʪʦʤ (10000 ʤ2-ʘʘʩ ʠʭ) ʛʵʞ ʘʥʛʠʣʜʘʛ (ʅ.ʃʦʥʞʠʜ, 1988). ɻʦʣʳʥ 

ʭʘʣʠʘ ʥʴ ʪʦʤʦʦʭʦʥ ʛʦʣʳʥ ʛʦʣʴʜʨʦʣʳʥ ʜʘʛʫʫ ʫʩ ʟʘʨʠʤ ʭʵʩʵʛʪʵʵ ʙʦʦʛʜʦʞ, ʵʩʚʵʣ 

ʙʠʪװװʨʯ ʭᴇʣʜᴇʭʜᴇᴇ ʰʘʭʘʣʪʘʥʜ ʦʨʞ ʫʣʤʘʘʨ ʥʠʤʛʵʥ ʭʵʩʛʠʡʥ ʤᴇʩᴇᴇ ʟʘʜʣʘʥ 

ʛʘʜʘʨʛʘʜ ʭʘʣʠʘʣʞ ʪʘʣʩʞʠʥ ʜʘʚʭʨʘʘʪʘʞ װװʩʜʵʛ (9-ʨ ʟʫʨʘʛ). ɻʦʣʳʥ ʭʘʣʠʘʥʳ ʤᴇʩʥʠʡ 

ʟʫʟʘʘʥ 0.8 ʤ-ʵʵʩ 3 ʤ-ʠʡʥ ʭʦʦʨʦʥʜ ʭʵʣʙʵʣʟʵʥʵ. ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʋʣʘʘʥʙʘʘʪʘʨ 

ʭʦʪ ʦʯʤʳʥ ʭʘʣʠʘ װװʩʜʵʛ ʯʠʡʛ ʥʘʤʛʘʨʭʘʛ ʛʘʟʨʫʫʜʘʜ ʭʘʣʠʘʥʳ ʜʠʥʘʤʠʢ ʭᴇʛʞʠʣ, 

ʭʘʣʠʘʥʳ ʫʥʜʘʨʛʳʛ װʥʵʣʵʭ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʫʫʜ ʭʠʡʛʜʵʞ ʙʘʡʥʘ. ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ 

ʦʨʯʠʤʜ ʈʘʰʘʘʥʪ ʪʦʣʛʦʡ, ʉʵʣʙʠʡʥ ʟʫʫʥ ʤʦʜ, ɼʘʨʴ-ʵʭʠʡʥ, ʊʵʨʵʣʞʠʡʥ ʭʦʡʜ ʘʤʥʳ, 

ʋʣʠʘʩʪʘʡʥ ʘʤʥʳ, ʍᴇʣʠʡʥ ʛʦʣʳʥ, ʉʦʥʛʠʥʳ ʭʘʨʟʘʥ ᴇʥʜᴇʨ, ʍװʨʭʨʵʵʛʠʡʥ ʘʤʥʳ  ʛʵʭ 

ʤʵʪ ʭʘʣʠʘ װװʩʜʵʛ ʯʠʡʛ ʥʘʤʛʘʨʭʘʛ ʛʘʟʨʫʫʜ ʙʘʡʜʘʛ (ʉ.ɾʘʤʩʨʘʥ, 1981). ʋʫʨ 

ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪ ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʪʘʡ ʭʦʣʙʦʦʪʦʡ ʭʘʣʠʘ װװʩʜʵʛ ʯʠʡʛ 

ʥʘʤʛʘʨʭʘʛ ʛʘʟʨʫʫʜʳʥ ʟʘʨʠʤ ʥʴ ʭʘʪʘʞ ʰʠʨʛʵʩʵʥ ʙʘʡʜʘʛ (ʗ.ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2016). 

ʅʠʡʩʣʵʣ ʙʦʣʦʥ ʟʘʨʠʤ ʭʦʪ ʩʫʫʨʠʥʛʫʫʜʘʜ ʭʘʣʠʘʥʳ ʘʩʫʫʜʣʘʘʩ װװʜʵʣʪʵʡ ʘʩʫʫʜʣʫʫʜ 

ʫʨʛʘʥ ʛʘʨʯ ʘʨʜ ʠʨʛʵʜʠʡʥ ʘʤʘʨ ʪʘʡʚʘʥ ʘʤʴʜʨʘʭ ʙʘʡʜʘʣ, ʙװʨ ʵʜ ʭᴇʨᴇʥʛᴇʥʜ ʭʦʭʠʨʦʣ 

ʫʯʨʫʫʣʩʘʥ ʦʣʦʥ ʪʦʭʠʦʣʜʦʣ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ װװʩʵʭ ʙʦʣʩʦʥ. 

ʍЊʨʩʥʠʡ ʛʫʣʩʘʣʪ ʙʫʶʫ ʩʦʣʠʬʣʶʢʮʠ 

ʎ ʚɻʜʵʛʪ ʭᴇʨʩʥʠʡ ʫʣʠʨʣʳʥ ʛʵʩʵʣʪʠʡʥ װʡʣ ʷʚʮʘʜ ʭʵʤʭʜʵʩ ʯʫʣʫʫ ʙװʭʠʡ ʯʠʡʛʵʵʨ 

ʭʘʥʘʩʘʥ ʵʣʩʵʥʮʵʨ, ʰʘʚʨʘʥʮʘʨ ʭᴇʨʩ ʫʷʥ ʫʨʩʘʤʪʛʘʡ ʙʘʡʜʘʣʜ ʦʨʞ ʫʣʤʘʘʨ ᴇᴇʨʠʡʥ 

ʭװʥʜʠʡʥ ʞʠʥʛʵʵʨ ʫʫʣʩʳʥ ʭʘʞʫʫ ʥʘʣʫʫʛ ʜʘʛʘʩʘʥ ʭᴇʨʩʥʠʡ ʛʫʣʩʘʣʪ ʙʫʶʫ 

ʩʦʣʠʬʣʶʢʮʠ װװʩʜʵʛ. ʄʦʥʛʦʣ ʦʨʥʳ ʍʘʥʛʘʡʥ ʫʫʣʘʨʭʘʛ ʙװʩʠʡʥ ʊʵʨʭ, ʍʠʯʠʛʵʥʵ, 

ʍʘʥʫʡ ʛʦʣʳʥ ʭᴇʥʜʠʡʥ ʘʨ ʭʘʞʫʫ ʙʵʣ ʭʵʩʛʵʵʨ ʩʦʣʠʬʣʶʢʮʠ ʥʵʣʵʵʜ ʪװʛʵʵʤʵʣ  

ʪʘʨʭʜʘʛ. ʉʦʣʠʬʣʶʢʮʠʡʛ װװʩʵʭ ʭʫʛʘʮʘʘ ʙʦʣʦʥ ʭʫʨʜʘʘʨ ʥʴ ʫʜʘʘʥ ʙʘ ʪװʨʛʵʥ ʛʵʞ 

ʘʥʛʠʣʜʘʛ. ʋʜʘʘʥ ʩʦʣʠʬʣʶʢʮʠ ʮʵʚʜʵʛʪ ʭᴇʨʩʪʵʡ 5-12ʦ ʥʘʣʫʫ ʛʘʜʘʨʛʘʜ װװʩʜʵʛ ʙʦʣ 
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ʪװʨʛʵʥ ʩʦʣʠʬʣʶʢʮʠ 12-25ʦ ʥʘʣʫʫʜ, ʟʘʨʠʤʜʘʘ ʫʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪʪʵʡ ʛʘʟʨʳʥ ʥʘʣʫʫʜ 

ʭᴇʨʩʥʠʡ ʛʫʣʩʘʣʪ ʙʘʡʜʣʘʘʨ װװʩʜʵʛ. ʍᴇʨʩʥʠʡ ʫʜʘʘʥ ʛʫʣʩʘʣʪʳʥ ʷʚʮʘʜ ʥʵʛ ʙʫʶʫ ʦʣʦʥ 

ʰʘʪʣʘʣʳʥ 0.5-1.2 ʤ ᴇʥʜᴇʨ ʤᴇʨᴇʛʮᴇʛ ʙװʭʠʡ ʩʦʣʠʬʣʶʢʮʠʡʥ ʜʵʥʞװװʜ ʭʘʞʫʫ 

ʥʘʣʫʫʛʠʡʥ ʛʘʜʘʨʛʘʜ װװʩʜʵʛ. ʉʦʣʠʬʣʶʢʮʠʡʥ ʛʫʣʩʘʣʪʳʥ ʭʫʨʜ ʥʴ ʭʘʞʫʫ ʥʘʣʫʫʛʠʡʥ 

ʛʘʟʘʨ ʙװʨʪʵʵ ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ ʙʘʡʜʛʘʘʩ ʰʘʣʪʛʘʘʣʞ ʰʘʪʘʣʩʘʥ ʜʵʥʞʠʡʥ 

ʤᴇʨᴇʛʮʛװװʜ װװʩʛʵʜʵʛ. ɼ.ʃʫʚʩʘʥʜʘʛʚʘ 1965 ʦʥʜ ɿʘʚʭʘʥ ʘʡʤʛʠʡʥ ʊʦʩʦʥʮʵʥʛʵʣʵʵʩ 20 

ʢʤ ʫʨʘʛʰ ʊװʨʛʵʥ ʫʫʣʳʥ ʘʨ ʭʘʞʫʫʛʠʡʥ 15-18ʦ ʥʘʣʫʫʜ 1 ʤ ʛװʥʠʡ ʮʵʚʜʵʛʪʵʡ ʭᴇʨʩᴇʥʜ 

 ʦʥʜ 1967 װװʨʛʵʥ ʛʫʣʩʘʣʪʳʛ ʪʦʛʪʦʦʩʦʥ (15-20 ʤ ᴇʨʛᴇʥ, 150 ʤ ʫʨʪ). ʅ.ʐʘʨʭװʩʩʵʥ ʪװװ

ʊᴇʚ ʘʡʤʛʠʡʥ ɹʦʨ ʥʫʫʨʳʥ ʭᴇʥʜʠʡʥ ʘʨ ʭʘʞʫʫʛʠʡʥ 15-20ʦ ʥʘʣʫʫʜ ᴇʨʛᴇʥᴇᴇʨᴇᴇ 10-30 

ʤ, ʫʨʪʘʘʨʘʘ 150-250 ʤ ʛʫʨʚʘʥ ʟʫʨʚʘʩ ʪʘʣʙʘʡʛ ʭʘʤʘʨʩʘʥ ʛʫʣʩʘʣʪ װװʩʩʵʥʠʡʛ 

ʪʦʛʪʦʦʩʦʥ.  

ʍʘʜ ʘʩʛʘ ʙʫʶʫ ʢʫʨʫʤ 

ʍʘʜ, ʘʩʛʘ ʙʫʶʫ ʢʫʨʫʤ ʥʴ ʛʦʣʜʫʫ ʦʣʦʥ ʞʠʣʠʡʥ ʮʵʚʜʵʛʪʵʡ ʫʫʣʩʳʥ ʘʨ ʭʘʞʫʫʛʠʡʥ 

5-15Á ʭʵʚʛʠʡʥ ʜʘʛʫʫ ʯʠʡʛ ʠʭʪʵʡ ʥʘʨʠʡʥ ʰʠʨʭʵʛʪ ʭᴇʨʩᴇʥ ʯʠʛʞʵʵʩʪʵʡ ʭʵʤʭʜʵʩ ʯʫʣʫʫʥ 

ʭʫʨʜʩʘʥʜ ʦʣʦʥ ʷʥʟʳʥ ʭʵʣʙʵʨ, ʭʵʤʞʵʵʪʵʡ װװʩʜʵʛ (10-ʨ ʟʫʨʘʛ). ʍʘʞʫʫ ʭʵʚʛʠʡ, ʦʡʥ 

ʙװʨʭʵʚʯ, ʭʫʨʜʘʩʥʳ ʦʥʮʣʦʛ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʯ ʢʫʨʫʤ ʥʴ ʭʘʞʫʫʛ ʥʠʣʵʥʭװʡʜ ʥʴ ʙװʨʭʵʭ, 

ʟʫʨʚʘʩ ʙʘʡʜʣʘʘʨ ʪʦʤ, ʞʠʞʠʛ ʪʘʣʙʘʡʥ ʭʵʤʞʵʵʥʜ ʙװʨʵʣʜʵʥ ʪʦʛʪʜʦʛ. ʆʡʥ ʙװʨʭʵʚʯ 

ʥʴ ʢʫʨʫʤʳʥ װʡʣ ʷʚʮʳʛ ʩʘʘʪʫʫʣʞ ʭʷʟʛʘʘʨʣʘʥʘ. ɿʘʨʠʤ ʫʫʣʩʳʥ ʘʨ ʭʘʞʫʫʛʠʡʥ 

ʯʠʡʛʣʵʛ, ʮʵʚʜʵʛʛװʡ, ʥʘʨʠʡʥ ʯʠʛʞʵʵʩʪʵʡ ʢʦʣʣʶʚʠʡʥ ʭʫʨʜʩʘʥʜ ʢʫʨʫʤʳʥ װʡʣ ʷʚʮ 

ʙʘʛʘ ʟʵʨʛʵʵʨ ʘʞʠʛʣʘʛʜʘʥʘ.  

ʏʫʣʫʫʣʛʠʡʥ ʭϾʡʪʥʠʡ ʷʣʛʘʨʘʣ 

ʄʦʥʛʦʣ ʦʨʥʳ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʪʘʡ ʫʫʣʩʳʥ ʙװʩʵʜ ʯʫʣʫʫʥ ʷʣʛʘʨʘʣ ʪװʛʵʵʤʵʣ 

ʪʦʭʠʦʣʜʜʦʛ (ɻ.ʌ.ɻʨʘʚʠʩ, 1974). ʏʫʣʫʫʥ ʷʣʛʘʨʣʳʥ װʡʣ ʷʚʮʘʜ ʫʫʣʩʳʥ ʮʘʨʤʳʥ 

10-ʨ ʟʫʨʘʛ. ɸʨʭʘʥʛʘʡ ʘʡʤʛʠʡʥ ʆʨʦʦʭʳʥ ʜʘʚʘʘʥʳ ЊʚЊʨ ʵʥʛʵʨʪ ϾϾʩʩʵʥ ʭʘʜ ʘʩʛʘ. ɿʫʨʛʠʡʛ ɸ.ʉʘʨʫʫʣʟʘʷʘ. 
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ʙʦʣʦʥ ʦʡʥ ʙװʩʠʡʥ ʭʷʨʳʥ ʪʵʛʰʠʚʪʵʨ (3-4Á ʭװʨʪʵʣʭ ʭʵʚʛʠʡ) ʛʘʜʘʨʛʘʜ ʯʫʣʫʫʥ ʦʣʦʥ 

ᴇʥʮᴇʛʪ ʭװʨʵʵ, ʭʵʩʵʛʯʠʣʩʵʥ ʙᴇᴇʛʥᴇʨᴇʣ ʙʘʡʜʣʘʘʨ ʪʘʨʭʩʘʥ ʙʘʡʜʘʛ. ʏʫʣʫʫʥ 

ʙᴇᴇʛʥᴇʨᴇʣ ʟʘʨʠʤʜʘʘ ʫʫʣʳʥ ʘʤ, ʭᴇʥʜʠʡ, ʛʦʣʳʥ ʵʭʵʥ ʭʵʩʵʛʪ װװʩʜʵʛ. ʏʫʣʫʫʥ ʷʣʛʘʨʘʣ 

ʥʴ ʯʠʡʛʵʵʨ ʭʘʥʘʩʘʥ ʙʫʶʫ ʠʭ ʯʠʡʛʣʵʛ ʥʘʨʠʡʥ ʰʠʨʭʵʛʪ ʭᴇʨʩᴇʥ ʯʠʛʞʵʵʩʪʵʡ ʪʦʤ, 

ʞʠʞʠʛ ʭʵʤʭʜʵʩ, ʙʫʣ ʯʫʣʫʫʥ ʭʫʨʜʘʩ ʦʣʦʥ ʞʠʣʠʡʥ ʪʫʨʰʠʜ ʫʣʠʨʣʘʘʨ ʭᴇʣʜᴇʞ ʛʵʩʵʭ 

ʦʚʦʡʣʪ, ʩʫʫʣʪʳʥ װʡʣ ʷʚʮʘʜ ʭʵʤʭʜʵʩ ʯʫʣʫʫ, ʥʘʨʠʡʥ ʰʠʨʭʵʛʪ ʭᴇʨʩ ʭʦʦʨʦʥʜʦʦ 

ʷʣʛʘʨʯ ʙʘʡʨʰʠʭ ʙʘʡʜʣʘʘʨ װװʩʩʵʥ. ʏʫʣʫʫʥ ʙᴇᴇʛʥᴇʨʣʠʡʥ ʷʚʮʘʜ ʟʘʨʠʤ ʭʘʚʪʛʘʡʜʫʫ 

ʪʦʤ ʭʵʤʭʜʵʩ ʯʫʣʫʫ ʛʘʜʘʨʛʘʜ ʭᴇʰᴇᴇ ʤʘʷʛʠʡʥ ʵʛʮ ʙʦʩʦʦ ʙʘʡʨʣʘʣʪʘʡ ʦʣʦʥʪʘʘ 

ʜʘʡʨʘʣʜʘʥʘ (ʗ.ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2017). ʏʫʣʫʫʥ ʦʣʦʥ ᴇʥʮᴇʛʪ ʭװʨʵʵʥʠʡ ʘʥʭʜʘʛʯ 

 .ʟʜʵʛװ ʡʣ ʷʚʮʪʘʡ ʭʦʣʙʦʞװ ʡʪʥʠʡ ʘʥ ʮʘʚ, ʭʘʛʘʨʣʳʥװʩʣʠʡʛ ʭᴇʨʩʥʠʡ ʭװװ

ʅʦʭʦʡʥ ʭʦʥʭʦʨ 

ʄʦʥʛʦʣ ʦʨʥʳ ʍᴇʚʩʛᴇʣ, ʍʘʥʛʘʡʥ ʫʫʣʩ ʭʦʦʨʦʥʜʳʥ ʮʵʚʜʵʛʪʵʡ ʭᴇʥʜʠʡʜ 

ʙᴇᴇʨʛװװʜʠʡʥ ʜʫʥʜ ʥʦʭʦʡʥ ʭʦʥʭʦʨ ᴇᴇʨ ʭʦʦʨʦʥʜʦʦ ʥʷʛʪ ʭʦʣʙʦʦʪʦʡʛʦʦʨ ʟʵʨʵʛʮʵʞ 

ʪװʛʵʵʤʵʣ ʪʘʨʭʩʘʥ ʙʘʡʜʘʛ (11-ʨ ʟʫʨʘʛ). ʅʦʭʦʡʥ ʭʦʥʭʨʳʥ ʛװʥ 0.2-0.8 ʤ, ᴇʨʛᴇʥ 1-5 ʤ 

ʙᴇʛᴇᴇʜ ʛʦʣ ʪᴇʣᴇʚ ʮʵʚʜʛʠʡʥ ʜʵʵʨʭ ʭᴇʨʩʥʠʡ ʫʩʪʘʡ ʭʘʡʨʛʘʨʭʘʛ ʵʣʩʵʥʮʵʨ, ʵʣʩʵʥ ʫʣ 

ʭᴇʨʩᴇʥʜ ʭװʡʪʥʠʡ ʦʚʦʡʣʪ, ʷʣʛʘʨʣʳʥ װʡʣ ʷʚʮʘʜ װװʩʜʵʛ (ʗ.ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2017). 

1974 ʦʥʜ ɻ.ʌ.ɻʨʘʚʠʩ ʥʦʭʦʡʥ ʭʦʥʭʨʳʥ װװʩʣʠʡʥ 4 װʝ ʰʘʪʥʳ ʤʝʭʘʥʠʢ װʡʣ ʷʚʮʳʛ 

ʷʣʛʘʥ ʪʦʜʦʨʭʦʡʣʩʦʥ. ʅʦʭʦʡʥ ʭʦʥʭʦʨʪ ʫʨʛʘʤʣʳʥ װʥʜʵʩ, ʷʣʟʤʘʛ ʙװʭʠʡ ʥʘʨʠʡʥ 

ʰʠʨʭʵʛʪ ʯʠʡʛʣʵʛ ʭᴇʨʩ ʰʘʘʥʪʘʛʣʘʩʘʥ ʭʵʣʙʵʨʵʵʨ ʷʣʛʘʨʯ װװʩʵʭʠʡʥ ʟʵʨʵʛʮʵʵ 

ʛʘʜʘʨʛʘʜʘʘ ʫʨʛʘʤʣʳʥ ʙװʨʭʵʚʯ ʩʘʡʥ ʭᴇʛʞʠʥᴇ.  

 

 

11. ʍЊʚʩʛЊʣ ʘʡʤʛʠʡʥ ʍʫʨʛʘʥ ʪʘʣʳʥ ʭЊʥʜʠʡʜ ϾϾʩʩʵʥ ʥʦʭʦʡʥ 

ʭʦʥʭʦʨ. 
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ʋʣ ʭЊʨʩ, ʯʫʣʫʫʣʛʠʡʥ ʭϾʡʪʥʠʡ ЊʛЊʨʰʠʣ, ʘʥ ʮʘʚ, ʭʘʛʘʨʘʣ 

ɻʘʟʨʳʥ ʛʘʜʘʨʛʘ ʦʨʯʤʳʥ ʭᴇʨʩ ʯʫʣʫʫʣʘʛ ʦʣʦʥ ʞʠʣʠʡʥ ʙʘ ʫʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪ, 

ʛʵʩʵʣʪʠʡʥ װʡʣ ʷʚʮʘʜ ʭװʡʪʥʠʡ ᴇʛᴇʨʰʠʣʜ ʦʨʞ ʫʣʤʘʘʨ ʭʘʛʘʨʯ ʙʫʪʘʨʜʘʛ. ʕʨʩ ʪʵʩ ʫʫʨ 

ʘʤʴʩʛʘʣʪʘʡ ʤʘʥʘʡ ʦʨʥʳ ʥᴇʭʮᴇʣʜ ʯʫʣʫʫʣʛʠʡʥ ʭװʡʪʥʠʡ ᴇʛᴇʨʰʠʣ ʤʘ hʠʜʵʚʭʪʵʡ 

ʷʚʘʛʜʜʘʛ (ʗ.ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2017). ʗʣʘʥʛʫʷʘ ʭʘʜʘʥ ʯʫʣʫʫʣʘʛ ʛʘʜʘʨʛʘ ʜʵʵʨ, ʘʥ 

ʮʘʚʘʘʨ ʫʩ ʯʠʡʛʵʵʨ ʭʘʥʘʩʘʥ װʝʜ ʭᴇʣʜᴇʭʜᴇᴇ ʠʣװװ ʠʜʵʚʭʪʵʡ ᴇʛᴇʨʰʠʞ ʙʫʪʘʨʜʘʛ. 

ʏʫʣʫʫʣʘʛ ᴇʛᴇʨʰʠʞ ʥʘʨʠʡʥ ʰʠʨʭʵʛ ʙʦʣʪʣʦʦ ʙʫʪʨʘʭ ʥʴ ʪװװʥʠʡ ʙװʪʵʮ, 

ʙװʨʵʣʜʵʭװװʥʵʵʩ ʭʘʤʘʘʨʜʘʛ ʙʘʡʥʘ. ʊʫʭʘʡʣʙʘʣ ʠʭʵʥʭ ʪʦʭʠʦʣʜʦʣʜ ʙʦʨʞʠʥ, ᴇᴇʭᴇʥ 

ʙʘ ʵʣʩʵʥ ʯʫʣʫʫ ᴇʛᴇʨʰʠʭʜᴇᴇ ʵʣʩ, ʜʘʡʨʛʘ ʙʦʣʪʣʦʦ, ʭʘʨʠʥ ʟʘʥʘʨ, ʟʘʥʘʨʣʘʛ, ʭװʨʤʵʥ 

ʯʫʣʫʫ ᴇʛᴇʨʰʠʭʜᴇᴇ ʵʣʩʵʥʮʵʨ, ʰʘʚʨʘʥʮʘʨ ʙʦʣʪʣʦʦ ʙʫʪʘʨʜʘʛ. ʏʠʡʛ ʠʭʪʵʡ 

ʰʘʚʨʘʥʮʘʨ, ʵʣʩʵʥʮʵʨ, ʭװʣʵʨʣʵʛ ʫʣ ʭᴇʨʩ ʭᴇʣʜᴇʭʜᴇᴇ ʵʟʣɻʭװװʥʵʵ ʪʵʣʵʭʠʡʥ ʟʵʨʵʛʮʵʵ 

ʟʘʨʠʤ ʭʵʩʵʛʪʵʵ ʘʛʰʠʞ ʛʘʟʨʳʥ ʛʘʜʘʨʛʘʜ 4-6 ᴇʥʮʛᴇᴇʨ ʪʦʨʣʦʩʦʥ ʭװʡʪʥʠʡ ʘʥ ʮʘʚ, 

ʭʘʛʘʨʘʣ װװʩʛʵʜʵʛ. ʊʦʨʣʦʩʦʥ ʭʘʛʘʨʣʳʥ ʭʦʦʨʦʥʜʦʭ ʟʘʡ 1ʤ-ʵʵʩ 25 ʤ ʭװʨʪʵʣ 

ʭʵʣʙʵʣʟʵʥʵ. ʋʣ ʭᴇʨʩᴇʥʜ ʭװʡʪʥʠʡ ʘʥ ʮʘʚ, ʭʘʛʘʨʘʣ ʥʴ ʛʘʜʘʨʛʘʘʩʘʘ ʛװʥʨװװʛʵʵ 

ʰʘʘʥʪʘʛ ʭʵʣʙʵʨʪʵʡ װװʩʩʵʥ ʙʘʡʜʘʛ. ʍʘʛʘʨʣʳʥ ʥʵʚʪʨʵʭ ʜʫʥʜʘʞ ʛװʥ ʥʴ 0.7-1.5 ʤ 

ʙᴇʛᴇᴇʜ ᴇʨʛᴇʥ ʥʴ ʭᴇʨʩʥʠʡ ʛʘʜʘʨʛʘʜ ʠʭʵʚʯʣʵʥ 1-3 ʩʤ ʙʘʡʭ ʙʦʣʦʚʯ ʭװʣʵʨʣʵʛ ʭᴇʨʩᴇʥʜ 

10-20 ʩʤ ʭװʨʥʵ. ʋʣ ʭᴇʨʩʥʠʡ ʭװʡʪʥʠʡ ʘʥ ʮʘʚ, ʭʘʛʘʨʘʣ 11-12 ʜʫʛʘʘʨ ʩʘʨʫʫʜʘʜ 

ʠʜʵʚʭʪʵʡ ʷʚʘʛʜʘʞ 1 ʜװʛʵʵʨ ʩʘʨʘʘʩ ʪװװʥʠʡ װʡʣ ʷʚʮ ʙʘʨʘʛ ʟʦʛʩʜʦʛ ʙʦʣ ʭʘʚʨʳʥ 

ʫʣʠʨʘʣʜ ʵʥʵ ʥʴ ʘʘʞʤʘʘʨ ʙʫʫʨʩʘʘʨ ʟʫʥʳ ʫʣʠʨʘʣʜ ʙʘʨʘʛ ʙʠʪװװʨʜʵʛ. ʍװʡʪʥʠʡ ʘʥ 

ʮʘʚ, ʭʘʛʘʨʘʣ ʦʣʦʥ ʟʫʫʥ ʞʠʣʵʵʨ ʜʘʚʪʘʛʜʘʞ ʷʚʘʛʜʘʭ ʪʦʭʠʦʣʜʦʣʜ ʭᴇʨʩᴇʥʜ ʭʘʛʘʨʣʳʥ 

ʜʘʛʫʫ ʫʨʛʘʤʣʳʥ װʥʜʵʩ, ʷʣʟʤʘʛ ʙװʭʠʡ ʙʘʨʘʘʥʜʫʫ ᴇʥʛʠʡʥ ʪʦʦʩʦʨʭʦʛ ʭᴇʨʩʥʠʡ 

ʰʘʘʥʪʘʛʣʘʩʘʥ ʙʦʩʦʦ ʩʫʜʣʫʫʜ װװʩʩʵʥ ʙʘʡʜʘʛ.  



ʎʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʣʳʥ ʪʘʡʣʘʥ. 

29 
 

4.2.  ɹװʩ ʥʫʪʛʠʡʥ ʭʵʤʞʵʵʥ ʜʵʭ ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪ. 

4.2.1. ɹʘʨʫʫʥ ʙϾʩʠʡʥ ʭϾʡʪʥʠʡ Ͼʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪ. 

ʄʦʥʛʦʣ ʦʨʥʳ ɹʘʨʫʫʥ ʙװʩ ʥʫʪʘʛ ʥʴ ʥʠʡʪ ʪʘʚʘʥ ʘʡʤʛʠʡʥ 102 ʩʫʤ, 488 ʙʘʛ 

ʭʦʨʦʦʜʳʛ ʭʘʤʨʘʭ ʙᴇʛᴇᴇʜ ʥʠʡʪ ʛʘʟʘʨ ʥʫʪʛʠʡʥ ʭʵʤʞʵʵ ʥʴ 452.9 ʤʷʥʛʘʥ ʰʦʦ ʢʤ ʙʫʶʫ 

ʄʦʥʛʦʣ ʫʣʩʳʥ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 27.4%-ʠʡʛ ʵʟʣɻʥʵ. ʍװʥ ʘʤʳʥ ʥʷʛʪʰʠʣ ʥʴ 0.9 ʭװʥ ʥʵʛ 

ʢʤ ʢʚʘʜʨʘʪ ʙʘʡʛʘʘ ʥʴ ʙʫʩʘʜ ʙװʩװװʜʠʡʛ ʙʦʜʚʦʣ ʭʘʨʴʮʘʥʛʫʡ ʠʭ ʙʘʡʥʘ (2-ʨ ʭװʩʥʵʛʪ). 

ʄᴇʥ ʪʫʭʘʡʥ ʙװʩʠʡʥ ʬʠʟʠʢ ʛʘʟʘʨʟװʡʥ ʦʥʮʣʦʛ ʥʴ ʛʦʚʴ, ʭʘʥʛʘʡ, ᴇʥʜᴇʨ ʫʫʣʳʥ ʙװʩ 

ʭʦʩʦʣʩʦʥ ᴇʨʛᴇʥ ʫʫʜʘʤ ʥʫʪʛʠʡʛ ʭʘʤʘʨʩʘʥ ʜʘʣʘʡʥ ʪᴇʚʰʥᴇᴇʩ ʜʵʵʰ 530 ï 4374 

12-ʨ ʟʫʨʘʛ. ɹʘʨʫʫʥ ʙϾʩ ʥʫʪʛʠʡʥ ʭϾʡʪʥʠʡ Ͼʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ ʟʫʨʘʛ. 
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ʤʝʪʨʠʡʥ ʭʦʦʨʦʥʜ ʭʵʣʙʵʣʟʵʭ ʣʘʥʜʰʘʬʪʳʥ ᴇʚᴇʨʤᴇʮ ʪʦʛʪʦʮʪʦʡ ʙװʩ ʶʤ (ʐ.ʎɻʛʤʠʜ, 

1969). ʊʫʭʘʡʥ ʙװʩʵʜ ɸʣʪʘʡʥ ʥʫʨʫʫ ʪװװʥʠʡ ʩʘʣʙʘʨ ʫʫʣʩ, ʍʘʥʛʘʡʥ ʥʫʨʫʫʥʳ ʙʘʨʫʫʥ 

ʭʵʩʵʛ, ʀʭ ʥʫʫʨʫʫʜʳʥ ʭʦʪʛʦʨ, ɸʣʪʘʡʥ ᴇʚᴇʨ ʛʦʚʴ ʟʵʨʵʛ ʙʘʡʛʘʣʠʡʥ ʙʦʣʦʥ ʛʘʟʘʨʟװʡʥ 

ᴇʚᴇʨʤᴇʮ ʪʦʛʪʦʮʪʦʡ ʦʣʦʥ ʛʘʟʘʨ ʥʫʪʘʛ ʫʫʣʩ, ʥʫʫʨʫʫʜʳʛ ʭʘʤʘʨʯ ʙʘʡʛʘʘ ʥʴ ʙʫʩʘʜ 

ʙװʩװװʜʵʵʩ ʦʥʮʣʦʛʪʦʡ ʙʦʣʛʦʞ ʙʘʡʛʘʘ ʶʤ.  

ʄʦʥʛʦʣ ɸʣʪʘʡ ʙʦʣʦʥ ɻʦʚʴ ɸʣʪʘʡʥ ʥʫʨʫʫʥʜ ʄʦʥʛʦʣ ʦʨʥʳ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ 

17 ʦʨʯʠʤ ʭʫʚʴ ʥʴ װʨʛʵʣʞʠʣʩʵʥ, ʪʘʩʘʣʜʘʥʛʠ, ʘʣʘʛ ʮʦʦʛ, ʪʦʭʠʦʣʜʣʳʥ ʭʵʣʙʵʨʵʵʨ 

ʪʘʨʭʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʪʫʭʘʡʥ ʙװʩ ʥʫʪʛʠʡʥ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪ ʥʴ ᴇʥʜᴇʨ ʙʦʣʦʥ ʟװʛ 

ʟʦʚʭʠʩʦʦʩ ʤʘʰ ʠʭ ʭʘʤʘʘʨʩʘʥ ʙʘʡʥʘ (ʗ.ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2017).  

2-ʨ ʭϾʩʥʵʛʪ. ɹʘʨʫʫʥ ʙϾʩʠʡʥ ʘʡʤʛʫʫʜʳʥ ʥʠʡʛʵʤ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʟʘʨʠʤ ʪʦʦʥ ʙʘʨʠʤʪ. ʕʭ ʩʫʨʚʘʣʞ: Ͻʥʜʵʩʥʠʡ 
ʉʪʘʪʠʩʪʠʢʠʡʥ ʍʦʨʦʦ 2019 ʦʥ. 

ɸʡʤʛʠʡʥ 
ʥʵʨ 

ʉʫʤ 
ʜװװʨʛʠʡʥ 
ʪʦʦ 

ɹʘʛʠʡʥ 
ʪʦʦ 

ʅʫʪʘʛ 
ʜʵʚʩʛʵʨʠʡʥ 
ʭʵʤʞʵʵ 
(ʤʷʥ.ʢʤ2) 

ʍװʥ 
ʘʤʳʥ 
ʪʦʦ 

ʍװʥ ʘʤʳʥ ʥʷʛʪʰʠʣ 
(1 ʢʤ2-ʪ ʥʦʛʜʦʭ ʭװʥ) 

ɿʘʚʭʘʥ 24 116 83.3 72,823 0.9 

ɻʦʚʴ-ɸʣʪʘʡ 18 88 141.4 57,748 0.4 

ɹʘʷʥ-ᴆʣʛʠʡ 13 100 45.7 108,530 2.4 

ʍʦʚʜ 17 91 76.1 89,712 1.2 

ʋʚʩ 19 93 69.6 83,223 1.2 

ʅʠʡʪ 91 488 416.1 412,036 0.9 

ʄʦʥʛʦʣ ɸʣʪʘʡʥ ʥʫʨʫʫʥʜ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ 14.8% ʥʴ ʪʘʨʭʘʭ ʙʘ װʨʛʵʣʞʠʣʩʵʥ 

ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʵʛ 31158 ʢʤ2, ʪʘʩʘʣʜʘʥʛʠ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʵʛ 14462 ʢʤ2, ʘʣʘʛ ʮʦʦʛ 

ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʵʛ 11459 ʢʤ2, ʪʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʵʛ 11571 ʢʤ2 ʪʘʣʙʘʡʛ 

ʪʫʩ ʪʫʩ ʵʟʵʣʥʵ. ʍʘʨʠʥ ɻʦʚʴ ɸʣʪʘʡʥ ʥʫʨʫʫʥʜ ʄʦʥʛʦʣ ʦʨʥʳ ʮʵʚʜʛʠʡʥ 2.2% ʥʴ 

ʪʘʨʭʩʘʥ ʙʘʡʭ ʙʘ װʨʛʵʣʞʠʣʩʵʥ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʵʛ 1819 ʢʤ2, ʪʘʩʘʣʜʘʥʛʠ ʪʘʨʭʘʣʪʪʘʡ 

ʮʵʚʜʵʛ 2531 ʢʤ2, ʘʣʘʛ ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʵʛ 3032 ʢʤ2, ʪʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʪʘʡ 

ʮʵʚʜʵʛ 2784 ʢʤ2 ʪʘʣʙʘʡʜ ʪʫʩ ʪʫʩ ʪʘʨʭʩʘʥ ʙʘʡʥʘ.  

ʄᴇʥ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ ʜʦʦʜ ʭʠʣ ʍʘʨʭʠʨʘʘ-ʊװʨʛʵʥʠʡ ʫʫʣʩʘʜ 1850 ï 2010 ʤ, 

ɸʣʪʘʡ ʊʘʚʘʥʙʦʛʜ, ʎʘʤʙʘʛʘʨʘʚ ʫʫʣʩʘʜ 2000 ï 2220 ʤ, ʄᴇʥʭʭʘʡʨʭʘʥ, ʍᴇʭ ʉʵʨʭʠʡʥ 

ʥʫʨʫʫʥʜ 2160 ï 2400 ʤ, ʉʫʪʘʡ, ɸʣʘʛ ʭʘʡʨʭʘʥ ʫʫʣʩʘʜ 2500 ï 2700 ʤ, ʍʘʥʪʘʡʰʠʨ, 

ɻʠʯʛʵʥʠʡ ʥʫʨʫʫʥʜ 2400 ï 2620 ʤ, ʀʭ ɹʦʛʜʳʥ ʥʫʨʫʫʥʜ 2550 ï 2680 ʤ, ɸʞ ʙʦʛʜʳʥ 

ʥʫʨʫʫʥʜ 2700 ï 2800 ʤʝʪʨʠʡʥ ᴇʥʜᴇʨʪ ʪʫʩ ʪʫʩ ʙʘʡʥʘ (ʗ.ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2017).  



ʎʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʣʳʥ ʪʘʡʣʘʥ. 

31 
 

ɹʘʨʫʫʥ ʙװʩʵʜ ʥʠʡʪ ʄʦʥʛʦʣ ʫʣʩʳʥ ɿʘʚʭʘʥ, ɻʦʚʴ-ɸʣʪʘʡ, ʍʦʚʜ, ʋʚʩ, ɹʘʷʥ-

ᴆʣʛʠʡʥ ʟʵʨʵʛ ʪʘʚʘʥ ʘʡʤʛʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨ ʭʘʤʘʘʨʘʛʜʘʥʘ. ɼʵʵʨʭ ʘʡʤʛʫʫʜʳʥ 

ʮʵʚʜʵʛ ʙʦʣʦʥ ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʛ ʘʡʤʘʛ ʪʫʩ ʙװʨʵʵʨ ʜʦʦʨ ʙʠʯʠʚ. 

ɿʘʚʭʘʥ ʘʡʤʘʛ 

ɿʘʩʘʛ ʟʘʭʠʨʛʘʘʥʳ ʭʫʚʴʜ 24 ʩʫʤʳʥ 116 ʙʘʛ ɿʘʚʭʘʥ ʘʡʤʘʛʪ ʭʘʨʴʷʘʣʘʛʜʩʘʥ 

ʙʘʡʜʘʛ ʙʘ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵ ʥʴ 82.5 ʤʷʥʛʘʥ ʢʤ ʰʦʦ ʶʤ. ɸʡʤʛʠʡʥ ʥʠʡʪ ʭװʥ 

ʘʤʳʥ ʪʦʦ ʥʴ 2019 ʦʥʳ ʙʘʡʜʣʘʘʨ 72,823 ʛʵʞ ʙװʨʪʛʵʛʜʩʵʥ ʙᴇʛᴇᴇʜ ʭװʥ ʘʤʳʥ ʥʷʛʪʰʠʣ 

ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʜʫʥʜʘʞʪʘʡ ʦʡʨʦʣʮʦʦ ʙʫʶʫ ʥʵʛ ʢʠʣʦʤʝʪʨ ʢʚʘʜʨʘʪʘʜ 0.9 ʭװʥ 

ʦʥʦʛʜʦʞ ʙʘʡʥʘ (2-ʨ ʭװʩʥʵʛʪ).  

ʊʫʩ ʘʡʤʛʠʡʥ 52.9 ʤʷʥʛʘʥ ʢʤ2 ʙʫʶʫ ʥʠʡʪ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 63.5 ʭʫʚʴʜ ʥʴ ʮʵʚʜʵʛ 

ʷʤʘʨ ʥʵʛ ʙʘʡʜʣʘʘʨ ʪʘʨʭʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʠʡʪ ʮʵʚʜʛʠʡʥ 

ʪʘʨʭʘʣʪʳʥ 11.4 ʭʫʚʴʪʘʡ ʜװʡʮʵʭ ʭʵʤʞʵʵ ʶʤ (ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2016). ɿʘʚʭʘʥ 

ʘʡʤʛʠʡʥ ʊʵʩ, ʐʠʣװװʩʪʵʡ ʟʵʨʵʛ ʩʫʤʳʥ ʥʫʪʘʛʪ ʪʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʵʛ, 

ʀʜʵʨ, ʗʨʫʫ, ɸʩʛʘʪ ʩʫʤʜʳʥ ʥʫʪʛʘʘʨ ʘʣʘʛ ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʵʛ, ʀʭ-ʋʫʣ, ʎʵʮʵʥ-

ʋʫʣ, ʉʦʥʛʠʥʦ, ʊװʜʵʚʪʵʡ, ʅᴇʤʨᴇʛ, ɹʘʷʥʭʘʡʨʭʘʥ, ɹʘʷʥʪʵʩ ʩʫʤʜʳʥ ʥʫʪʛʘʘʨ 

ʪʘʩʘʣʜʘʥʛʠ, ʊʦʩʦʥʮʵʥʛʵʣ, ʊʵʣʤʵʥ, ʆʪʛʦʥ ʟʵʨʵʛ ʩʫʤʳʥ ʥʫʪʛʘʘʨ װʨʛʵʣʞʠʣʩʵʥ 

ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʵʛ ʪʫʩ ʪʫʩ ʪʘʨʭʩʘʥ ʙʫʶʫ ʥʠʡʪ 15 ʩʫʤʳʥ ʥʫʪʘʛʪ ʮʵʚʜʵʛ ʷʤʘʨ ʥʵʛ 

ʙʘʡʜʣʘʘʨ ʪʘʨʭʩʘʥ ʙʘʡʥʘ (ɾʘʤʙʘʣʞʘʚ, 2017).  

ɿʘʚʭʘʥ ʘʡʤʛʠʡʥ ʟװװʥ ʭʵʩʛʵʵʨ ʭװʡʪʥʠʡ ʛʘʨʘʣʪʘʡ ʛʘʨʘʣʪʘʡ װʟʵʛʜʵʣ ʛʦʣʯʣʦʥ 

ʪʘʨʭʩʘʥ ʙʘʡʥʘ. ʍװʡʪʥʠʡ װʟʵʛʜʣװװʜʵʵʩ ʪʫʩ ʘʡʤʛʠʡʥ ʥʫʪʛʘʘʨ ʫʣʠʨʣʳʥ ʙʦʣʦʥ ʦʣʦʥ 

ʠʞʣʠʡʥ ʙᴇᴇʨᴇʛ, ʪᴇʨᴇʣ ʙװʨʠʡʥ ʭʘʣʠʘ, ʤᴇʥ ʜʦʚ ʩʦʥʜʫʫʣ ʛʦʣʯʣʦʥ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. 

ʊװʜʵʚʪʵʡ ʩʫʤʳʥ ʥʫʪʛʘʘʨ ʜʫʣʘʘʥʳ ʭᴇʥʜʠʡʣʞ ʙʦʣʦʥ ʮʵʚʜʛʠʡʥ ʛʘʨʘʣʪʘʡ ʥʫʫʨ ʭʵʜ 

ʭʵʜ ʙʘʡʛʘʘ ʥʴ ʪʵʨ ʭʵʩʛʵʵʨ ʤᴇʩʞʠʣʪ ʠʭʪʵʡ ʮʵʚʜʵʛ ʪʘʨʭʩʘʥ ʙʘʡʭ ʤʘʛʘʜʣʘʣʪʘʡʛ 

ʠʣʪʛʵʞ ʙʘʡʥʘ. ʀʭ-ʋʫʣ, ʊʦʩʦʥʮʵʥʛʵʣ, ʀʜʵʨ ʟʵʨʵʛ ʩʫʤʜʳʥ ʥʫʪʛʘʘʨ ʭʦʣʠʤʦʛ ʭʘʣʠʘ 

ʥɻʣʵʵʜ ʰʠʛװװ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʪʫʭʘʡʥ ʙװʩ ʥʫʪʘʛʪ ʘʚʪʦ ʟʘʤʳʥ ʪᴇʣᴇʚʣᴇʣʪ 

ʭʠʡʭʜʵʵ ʜʵʵʨʭ װʟʵʛʜʣʠʡʥ ʩʫʜʘʣʛʘʘʛ ʥʘʨʠʡʚʯʠʣʞ ʭʠʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡʛ ʠʣʪʛʵʞ 

ʙʘʡʥʘ (12-ʨ ʟʫʨʘʛ). 

ɻʦʚʴ-ɸʣʪʘʡ ʘʡʤʘʛ 

ɿʘʩʘʛ ʟʘʭʠʨʛʘʘʥʳ ʭʫʚʴʜ 18 ʩʫʤʳʥ 88 ʙʘʛ ɻʦʚʴ-ɸʣʪʘʡ ʘʡʤʘʛʪ ʭʘʨʴʷʘʣʘʛʜʩʘʥ 

ʙʘʡʜʘʛ ʙʘ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵ ʥʴ 141.4 ʤʷʥʛʘʥ ʢʤ ʰʦʦ ʶʤ. ɸʡʤʛʠʡʥ ʥʠʡʪ ʭװʥ 

ʘʤʳʥ ʪʦʦ ʥʴ 2019 ʦʥʳ ʙʘʡʜʣʘʘʨ 57,748 ʛʵʞ ʙװʨʪʛʵʛʜʩʵʥ ʙᴇʛᴇᴇʜ ʭװʥ ʘʤʳʥ ʥʷʛʪʰʠʣ 



ʎʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʣʳʥ ʪʘʡʣʘʥ. 
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ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʜʫʥʜʞʘʘʩ ʭʘʨʴʮʘʥʛʫʡ ʜʦʦʛʫʫʨ ʙʫʶʫ ʥʵʛ ʢʠʣʦʤʝʪʨ ʢʚʘʜʨʘʪʘʜ 0.4 

ʭװʥ ʦʥʦʛʜʦʞ ʙʘʡʥʘ (2-ʨ ʭװʩʥʵʛʪ).  

ʊʫʭʘʡʥ ʘʡʤʛʠʡʥ 13.4 ʤʷʥʛʘʥ ʢʤ2 ʙʫʶʫ ʥʠʡʪ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 9.4 ʭʫʚʴʜ ʥʴ ʮʵʚʜʵʛ 

ʷʤʘʨ ʥʵʛ ʙʘʡʜʣʘʘʨ ʪʘʨʭʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʠʡʪ ʮʵʚʜʛʠʡʥ 

ʪʘʨʭʘʣʪʳʥ 2.9 ʭʫʚʴʪʘʡ ʜװʡʮʵʭ ʭʵʤʞʵʵ ʶʤ (ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2016). ɻʦʚʴ-ɸʣʪʘʡ 

ʘʡʤʛʠʡʥ ʕʨʜʵʥʵ, ʎʦʛʪ, ʎʵʵʣ, ɹʠʛʵʨ, ɸʣʪʘʡ, ʐʘʨʛʘ, ɹʘʷʥ-ʋʫʣ, ʊᴇʛʨᴇʛ, ɹʫʛʘʪ, 

ʊʦʥʭʠʣ, ɼʘʨʚʠ ʟʵʨʵʛ ʥʠʡʪ 11 ʩʫʤʳʥ ʥʫʪʘʛʪ ʮʵʚʜʵʛ ʷʤʘʨ ʥʵʛ ʙʘʡʜʣʘʘʨ ʪʘʨʭʩʘʥ 

ʙʘʡʥʘ (ɾʘʤʙʘʣʞʘʚ, 2017).  

ʍװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʭʫʚʴʜ ɻʦʚʴ-ɸʣʪʘʡ ʘʡʤʘʛʪ ʪᴇʜʠʡʣᴇʥ ʪװʛʵʵʤʵʣ ʪʘʨʭʘʣʪʪʘʡ 

ʙʠ hʙʘʡʛʘʘ ʥʴ ʜʵʵʨʭ ʟʫʨʛʘʘʩ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ (12-ʨ ʟʫʨʘʛ). ʍʘʣʠʫʥ, ʐʘʨʛʘ, 

ɹʫʛʘʪ ʟʵʨʵʛ ʩʫʤʜʳʥ ʥʫʪʛʘʘʨ ʭᴇʨʩʥʠʡ ʙʦʣʦʥ ʭʦʣʠʤʦʛ ʭʘʣʠʘ װװʩʜʵʛ ʙᴇʛᴇᴇʜ ʊʦʥʭʠʣ, 

ɼʵʣʛʵʨ ʟʵʨʵʛ ʩʫʤʜʳʥ ʥʫʪʘʛʪ ʦʣʦʥ ʞʠʣʠʡʥ ʙᴇᴇʨᴇʛ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ. ʊʫʩ ʘʡʤʛʠʡʥ 

ʭʘʤʛʠʡʥ ʘʥʭʘʘʨʫʫʰʪʘʡ ʩʫʤ ʙʦʣ ʕʨʜʵʥ ɻʩʫʤ ʶʤ. ʊʫʩ ʩʫʤ ʥʴ ʮʵʚʜʛʠʡʥ ʫʣʤʘʘʩ ʥװװʞ 

ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʦʜʦʦʛʦʦʨ ʄʦʥʛʦʣ ʫʣʩʳʥ ʮʵʚʜʛʠʡʥ ʭʘʤʛʠʡʥ ᴇʤʥᴇʜ ʭʠʣ ʪʫʩ ʩʫʤʘʥʜ 

ʙװʨʪʛʵʛʜʵʵʜ ʙʘʡʥʘ. ʄᴇʥ ʩʫʤʳʥ ʪᴇʚʠʡʥ ʦʡʨʦʣʮʦʦ ʭʫʫʯʠʥ ʩʫʤʳʥ ʪᴇʚʠʡʥ ʵʨʛʵʥ 

ʪʦʡʨʦʥʜ ʪʝʨʤʦʢʘʨʩʪʳʥ ʥʫʫʨ, ʛʦʣʳʥ ʭᴇʥʜʠʡʛᴇᴇʨ ʜʦʚ ʩʦʥʜʫʫʣ ʟʵʨʵʛ ʘʞʠʛʣʘʛʜʜʘʛ. 

ɹʘʷʥ-Љʣʛʠʡ ʘʡʤʘʛ 

ɿʘʩʘʛ ʟʘʭʠʨʛʘʘʥʳ ʭʫʚʴʜ 13 ʩʫʤʳʥ 100 ʙʘʛ ɹʘʷʥ-ᴆʣʛʠʡ ʘʡʤʘʛʪ ʭʘʨʴʷʘʣʘʛʜʩʘʥ 

ʙʘʡʜʘʛ ʙʘ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵ ʥʴ 82.5 ʤʷʥʛʘʥ ʢʤ ʰʦʦ ʶʤ. ɸʡʤʛʠʡʥ ʥʠʡʪ ʭװʥ 

ʘʤʳʥ ʪʦʦ ʥʴ 2019 ʦʥʳ ʙʘʡʜʣʘʘʨ 108,530 ʛʵʞ ʙװʨʪʛʵʛʜʩʵʥ ʙᴇʛᴇᴇʜ ʭװʥ ʘʤʳʥ 

ʥʷʛʪʰʠʣ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʜʫʥʜʘʞʪʘʡ ʦʡʨʦʣʮʦʦ ʙʫʶʫ ʥʵʛ ʢʠʣʦʤʝʪʨ ʢʚʘʜʨʘʪʘʜ 0.9 

ʭװʥ ʦʥʦʛʜʦʞ ʙʘʡʥʘ (2-ʨ ʭװʩʥʵʛʪ).  

ʊʫʭʘʡʥ ʘʡʤʛʠʡʥ 38.4 ʤʷʥʛʘʥ ʢʤ2 ʙʫʶʫ ʥʠʡʪ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 46.5 ʭʫʚʴʜ ʥʴ ʮʵʚʜʵʛ 

ʷʤʘʨ ʥʵʛ ʙʘʡʜʣʘʘʨ ʪʘʨʭʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʠʡʪ ʮʵʚʜʛʠʡʥ 

ʪʘʨʭʘʣʪʳʥ 8.3 ʭʫʚʴʪʘʡ ʜװʡʮʵʭ ʭʵʤʞʵʵ ʶʤ (ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2016). ɹʘʷʥ-ᴆʣʛʠʡ 

ʘʡʤʛʠʡʥ ʅʦʛʦʦʥʥʫʫʨ, ʎʵʥʛʵʣ, ʋʣʘʘʥʭʫʩ, ʉʘʛʩʘʡ, ɹʫʷʥʪ, ɸʣʪʘʡ, ʊʦʣʙʦ, ɼʵʣװװʥ 

ʟʵʨʵʛ ʥʠʡʪ 8 ʩʫʤʳʥ ʥʫʪʘʛʪ ʮʵʚʜʵʛ ʷʤʘʨ ʥʵʛ ʙʘʡʜʣʘʘʨ ʪʘʨʭʩʘʥ ʙʘʡʥʘ (ɾʘʤʙʘʣʞʘʚ, 

2017).  

ɹʘʷʥ-ᴆʣʛʠʡ ʘʡʤʘʛʪ ʭװʡʪʥʠʡ װʟʵʛʜʵʣ ʙʘʨʫʫʥ ʛʫʨʚʘʥ ʩʫʤ ʙʫʶʫ ʋʣʘʘʥʭʫʩ, 

ʉʘʛʩʘʡ, ʎʵʥʛʵʣ ʛʵʭ ʩʫʤʜʳʥ ʥʫʪʛʘʘʨ ʪװʛʵʵʤʵʣ ʘʞʠʛʣʘʛʜʘʥʘ. ʊʫʭʘʡʥ ʛʫʨʚʘʥ ʩʫʤʘʥʜ 

ʭʘʣʠʘ, ʙᴇᴇʨᴇʛ, ʜʫʣʘʘʥʳ ʭᴇʥʜʠʡʣʞ, ʜʦʚ ʩʦʥʜʫʫʣ, ʩʦʣʠʬʣʶʢʮ, ʭװʡʪʥʠʡ ʷʣʛʘʨʘʣ, 



ʎʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʣʳʥ ʪʘʡʣʘʥ. 
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ʭװʡʪʥʠʡ ᴇʛᴇʨʰʠʣ,ʮʵʚʜʛʠʡʥ ʛʘʨʘʣʪʘʡ ʥʫʫʨ ʟʵʨʵʛ װʟʵʛʜʣװװʜʵʵʩ ʛʘʜʥʘ ʙʫʩʘʜ 

ʘʡʤʛʫʫʜʘʜ ʪᴇʜʠʡʣᴇʥ ʘʞʠʛʣʘʛʜʘʭʛװʡ ʯʫʣʫʫʥ ʤᴇʩʪʣᴇʛ ʭʵʜ ʭʵʜʵʥ ʛʘʟʘʨʪ ʪʘʨʭʩʘʥ 

ʙʘʡʥʘ (12-ʨ ʟʫʨʘʛ).  

ʍʦʚʜ ʘʡʤʘʛ 

ɿʘʩʘʛ ʟʘʭʠʨʛʘʘʥʳ ʭʫʚʴʜ 17 ʩʫʤʳʥ 91 ʙʘʛ ʍʦʚʜ ʘʡʤʘʛʪ ʭʘʨʴʷʘʣʘʛʜʩʘʥ ʙʘʡʜʘʛ 

ʙʘ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵ ʥʴ 76.1 ʤʷʥʛʘʥ ʢʤ ʰʦʦ ʶʤ. ɸʡʤʛʠʡʥ ʥʠʡʪ ʭװʥ ʘʤʳʥ 

ʪʦʦ ʥʴ 2019 ʦʥʳ ʙʘʡʜʣʘʘʨ 89,712 ʛʵʞ ʙװʨʪʛʵʛʜʩʵʥ ʙᴇʛᴇᴇʜ ʭװʥ ʘʤʳʥ ʥʷʛʪʰʠʣ ʥʴ 

ʦʡʨʦʣʮʦʦʛʦʦʨ ʥʵʛ ʢʠʣʦʤʝʪʨ ʢʚʘʜʨʘʪʘʜ 1.2 ʭװʥ ʦʥʦʛʜʦʞ ʙʘʡʥʘ (2-ʨ ʭװʩʥʵʛʪ).  

ʍʦʚʜ ʘʡʤʛʠʡʥ 16.4 ʤʷʥʛʘʥ ʢʤ2 ʙʫʶʫ ʥʠʡʪ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 21 ʭʫʚʴʜ ʥʴ ʮʵʚʜʵʛ 

ʷʤʘʨ ʥʵʛ ʙʘʡʜʣʘʘʨ ʪʘʨʭʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʠʡʪ ʮʵʚʜʛʠʡʥ 

ʪʘʨʭʘʣʪʳʥ 3.5 ʭʫʚʴʪʘʡ ʜװʡʮʵʭ ʭʵʤʞʵʵ ʶʤ (ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2016). ʍʦʚʜ ʘʡʤʛʠʡʥ 

ʕʨʜʵʥʵʙװʨʵʥ, ʍʦʚʜ, ɼʫʫʪ, ʄᴇʥʭʭʘʡʨʭʘʥ, ʄᴇʩʪ, ʎʵʮʵʛ, תʝʥʯ ʟʵʨʵʛ ʥʠʡʪ 7 ʩʫʤʳʥ 

ʥʫʪʘʛʪ ʮʵʚʜʵʛ ʷʤʘʨ ʥʵʛ ʙʘʡʜʣʘʘʨ ʪʘʨʭʩʘʥ ʙʘʡʥʘ (ɾʘʤʙʘʣʞʘʚ, 2017).  

ʍװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʭʫʚʴʜ ʍʦʚʜ ʘʡʤʘʛʪ ʭʘʣʠʘ ʠʭ ʪװʛʵʵʤʵʣ ʪʘʨʭʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ 

 ʝʥʯ, ɸʣʪʘʡ, ɼʘʨʚʠ, ʄʘʥʭʘʥ ʟʵʨʵʛ ʩʫʤʜʳʥ ʥʫʪʘʛʪ ʛʦʣʯʣʦʥ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. ʄᴇʥ ʪʫʩת

ʘʡʤʛʠʡʥ ʕʨʜʵʥʵʙװʨʵʥ ʙʦʣʦʥ ʎʵʮʵʛ ʟʵʨʵʛ ʩʫʤʜʘʜ ʙᴇᴇʨᴇʛ ʪʘʨʭʩʘʥ ʙʘʡʥʘ (12-ʨ 

ʟʫʨʘʛ). ʗʣʘʥʛʫʷʘ ʕʨʜʵʥʵʙװʨʵʥ ʩʫʤʳʥ ʍʦʥʛʦʨ-ᴆʣᴇʥ ʛʵʭ ʛʘʟʨʳʥ ʮʵʚʜʵʛ ʠʭ ʵʤʟʵʛ, 

ʤᴇʩʞʠʣʪ ʠʭʪʵʡ ʙʘʡʜʘʛ ʪʫʣ ʪʫʭʘʡʥ ʛʘʟʨʳʥ ʦʡʨʦʣʮʦʦʭ ʜʵʜ ʙװʪʵʮ ʙʦʣʦʥ ʙʘʨʠʣʛʘ 

ʙʘʡʰʠʥʛʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʛ ʤʘh  ʥʘʨʠʡʥ ʠʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʜʘʛ. 

ʋʚʩ ʘʡʤʘʛ  

ɿʘʩʘʛ ʟʘʭʠʨʛʘʘʥʳ ʭʫʚʴʜ 19 ʩʫʤʳʥ 93 ʙʘʛ ʍʦʚʜ ʘʡʤʘʛʪ ʭʘʨʴʷʘʣʘʛʜʩʘʥ ʙʘʡʜʘʛ 

ʙʘ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵ ʥʴ 69.6 ʤʷʥʛʘʥ ʢʤ ʰʦʦ ʶʤ. ɸʡʤʛʠʡʥ ʥʠʡʪ ʭװʥ ʘʤʳʥ 

ʪʦʦ ʥʴ 2019 ʦʥʳ ʙʘʡʜʣʘʘʨ 83,223 ʛʵʞ ʙװʨʪʛʵʛʜʩʵʥ ʙᴇʛᴇᴇʜ ʭװʥ ʘʤʳʥ ʥʷʛʪʰʠʣ ʥʴ 

ʦʡʨʦʣʮʦʦʛʦʦʨ ʥʵʛ ʢʠʣʦʤʝʪʨ ʢʚʘʜʨʘʪʘʜ 1.2 ʭװʥ ʦʥʦʛʜʦʞ ʙʘʡʥʘ (2-ʨ ʭװʩʥʵʛʪ).  

ʍʦʚʜ ʘʡʤʛʠʡʥ 18.1 ʤʷʥʛʘʥ ʢʤ2 ʙʫʶʫ ʥʠʡʪ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 25.6 ʭʫʚʴʜ ʥʴ ʮʵʚʜʵʛ 

ʷʤʘʨ ʥʵʛ ʙʘʡʜʣʘʘʨ ʪʘʨʭʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʠʡʪ ʮʵʚʜʛʠʡʥ 

ʪʘʨʭʘʣʪʳʥ 3.9 ʭʫʚʴʪʘʡ ʜװʡʮʵʭ ʭʵʤʞʵʵ ʶʤ (ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2016). ʍʦʚʜ ʘʡʤʛʠʡʥ 

ʊװʨʛʵʥ, ʊʘʨʠʘʣʘʥ, ʍʷʨʛʘʩ, ʄʘʣʯʠʥ, ʎʘʛʘʘʥʭʘʡʨʭʘʥ, ɿװװʥʭʘʥʛʘʡ, ʍʦʚʜ, ʉʘʛʠʣ, 

ʎʘʛʘʘʥʭʘʡʨʭʘʥ ʟʵʨʵʛ ʥʠʡʪ 9 ʩʫʤʳʥ ʥʫʪʘʛʪ ʮʵʚʜʵʛ ʷʤʘʨ ʥʵʛ ʙʘʡʜʣʘʘʨ ʪʘʨʭʩʘʥ 

ʙʘʡʥʘ (ɾʘʤʙʘʣʞʘʚ, 2017).  



ʎʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʣʳʥ ʪʘʡʣʘʥ. 
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ʍװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʭʫʚʴʜ ʙʘʨʫʫʥ ʪʘʣʳʥ ʩʫʤʫʫʜ ʙʦʣʦʭ ʊװʨʛʵʥ, ʊʘʨʠʘʣʘʥ, 

ʍʦʚʜ, ᴆʤʥᴇʛʦʚʴ, ɹᴇʭʤᴇʨᴇʥ ʟʵʨʵʛʪ ʛʦʣʯʣʦʥ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. ʊʫʭʘʡʥ ʩʫʤʜʳʥ ʥʫʪʘʛʪ 

ʙᴇᴇʨᴇʛ, ʩʦʣʠʬʣʶʢʮ, ʭװʡʪʥʠʡ ᴇʛᴇʨʰʠʣ, ʜʦʚ ʩʦʥʜʫʫʣ ʭʘʣʠʘ ʟʵʨʵʛ װʟʵʛʜʣװװʜ ʙʘʛʘʛװʡ 

ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ (12-ʨ ʟʫʨʘʛ). 

4.2.2. ʍʘʥʛʘʡʥ ʙϾʩʠʡʥ ʭϾʡʪʥʠʡ Ͼʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪ. 

ʍʘʥʛʘʡʥ ʙװʩ ʥʫʪʘʛʪ ʥʠʡʪ ɸʨʭʘʥʛʘʡ, ɹʘʷʥʭʦʥʛʦʨ, ɹʫʣʛʘʥ, ᴆʚᴇʨʭʘʥʛʘʡ, ʍᴇʚʩʛᴇʣ, 

ʆʨʭʦʥ ʛʵʩʵʥ ʟʫʨʛʘʘʥ ʘʡʤʛʠʡʥ 100 ʩʫʤ ʭʘʤʨʘʛʜʘʭ ʙʘ ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʠʡʪ ʥʫʪʘʛ 

ʜʚɻʩʛʵʨʠʡʥ 24.6% ʭʫʚʴ, ʦʡʥ ʥᴇᴇʮʠʡʥ 41.8%, ʛʘʜʘʨʛʳʥ ʫʩʥʳ 33.2 ʭʫʚʴ ʥʴ ʵʥʵ ʙװʩʵʜ 

ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʍװʥ ʘʤʳʥ ʪʦʦ ʥʴ 605.2 ʤʷʥʛʘ ʙʫʶʫ ʥʠʡʪ ʭװʥ ʘʤʳʥ 21.8% ʥʴ 

ʵʥʵ ʙװʩ ʥʫʪʘʛʪ ʘʤʴʜʘʨʯ ʙʘʡʥʘ (3-ʨ ʭװʩʥʵʛʪ).  

3-ʨ ʭϾʩʥʵʛʪ. ʍʘʥʛʘʡʥ ʙϾʩʠʡʥ ʘʡʤʛʫʫʜʳʥ ʥʠʡʛʵʤ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʟʘʨʠʤ ʪʦʦʥ ʙʘʨʠʤʪ. ʕʭ ʩʫʨʚʘʣʞ: 
Ͻʥʜʵʩʥʠʡ ʉʪʘʪʠʩʪʠʢʠʡʥ ʍʦʨʦʦ 2019 ʦʥ 

ɸʡʤʛʠʡʥ ʥʵʨ 
ʉʫʤ 
ʜװװʨʛʠʡʥ 
ʪʦʦ 

ɹʘʛʠʡʥ 
ʪʦʦ 

ʅʫʪʘʛ 
ʜʵʚʩʛʵʨʠʡʥ 
ʭʵʤʞʵʵ 
(ʤʷʥ.ʢʤ2) 

ʍװʥ 
ʘʤʳʥ ʪʦʦ 

ʍװʥ ʘʤʳʥ 
ʥʷʛʪʰʠʣ (1 
ʢʤ2-ʪ ʥʦʛʜʦʭ 
ʭװʥ) 

ʆʨʭʦʥ 2 25 0.8 107,634 134.5 

ᴆʚᴇʨʭʘʥʛʘʡ 19 101 62.9 116,732 1.9 

ɹʫʣʛʘʥ 16 75 48.7 62,089 1.3 

ɹʘʷʥʭʦʥʛʦʨ 20 105 116 88,672 0.8 

ɸʨʭʘʥʛʘʡ 19 111 55.3 94,994 1.7 

ʍᴇʚʩʛᴇʣ 23 129 100.6 135,095 1.3 

ʅʠʡʪ 99 546 384.3 605,216 1.6 

ʌʠʟʠʢ ʛʘʟʘʨʟװʡʥ ʭʫʚʴʜ ʪʘʡʛʘ, ʭʘʥʛʘʡ, ʭʵʵʨ, ʪʘʣ, ʛʦʚʴ, ʮᴇʣ ʟʵʨʵʛ ʙװʭʠʡ ʣ 

ʙʘʡʛʘʣʠʡʥ ʭʵʚ ʰʠʥʞʠʡʛ ʙʘʛʪʘʘʩʘʥ ᴇʨʛᴇʥ ʫʫʜʘʤ ʥʫʪʛʠʡʛ ʭʘʤʘʨʩʘʥ ᴇʜᴇʨʰʣʠʡʥ 

ʭʫʚʴʜ 711 ï 4021 ʤʝʪʨʠʡʥ ʭʦʦʨʦʥʜ ʭʵʣʙʵʣʟʵʭ ʙʘʡʛʘʣʠʡʥ ᴇʚᴇʨʤᴇʮ ʩʦʜʦʥ ʛʘʟʘʨ 

ʥʫʪʘʛʪ ʙʘʡʨʣʘʜʘʛ ʦʥʮʣʦʛʪʦʡ. ʊʫʭʘʡʥ ʙװʩ ʥʫʪʘʛʪ ʍᴇʚʛᴇʣʠʡʥ ʫʫʣʩ, ʍʘʥʛʘʡʥ ʥʫʨʫʫʥʳ 

ʟװװʥ ʭʵʩʵʛ ʙʦʣʦʥ ʍᴇʚʩʛᴇʣ ʥʫʫʨ, ɼʵʣʛʵʨʤᴇʨᴇʥ, ʀʜʵʨ, ʊʵʩ, ʉʵʣʵʥʛʵ ʟʵʨʵʛ ʄʦʥʛʦʣ 

ʫʣʩʳʥ ʛʘʜʘʨʛʳʥ ʫʩʥʳ ʥᴇᴇʮʠʡʛ ʙװʨʜװװʣʜʵʛ ʪʦʤʦʦʭʦʥ ʛʦʣ, ʤᴇʨᴇʥ, ʥʫʫʨ ʦʨʰʜʦʛ ʥʴ 

ʪʫʭʘʡʥ ʙװʩ ʥʫʪʛʠʡʥ ʙʘʩ ʥʵʛʵʥ ʦʥʮʣʦʛ ʶʤ (ʐ.ʎʵʛʤʠʜ, 1969). 

ʍʘʥʛʘʡʥ ʫʫʣʘʨʭʘʛ ʙװʩ ʥʫʪʛʠʡʥ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪ ʥʴ ʄʦʥʛʦʣ ʦʨʥʳ ʮʵʚʜʵʛ 

ʪʘʨʭʘʭ ʙʦʣʦʤʞʠʪ ʪʘʣʙʘʡʥ 38.1%-ʠʡʛ ʵʟʣʵʭ ʙᴇʛᴇᴇʜ װʨʛʵʣʞʠʣʩʵʥ ʪʘʨʭʘʣʪʪʘʡ 

ʮʵʚʜʵʛ 40222 ʢʤ2, ʪʘʩʘʣʜʘʥʛʠ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʵʛ 48655 ʢʤ2, ʘʣʘʛ ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ 

ʮʵʚʜʵʛ 49809 ʢʤ2, ʪʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʵʛ 37525 ʢʤ2 ʪʘʣʙʘʡʛ ʪʫʩ ʪʫʩ 

ʵʟɻʣʥʵ. ʊʫʭʘʡʥ ʙװʩʠʡʥ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ ʜʦʦʜ ʭʠʣ ʍʘʥʛʘʡʥ ʟװװʥ ʭʵʩʵʛ ʙʦʣʦʥ 



ʎʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʣʳʥ ʪʘʡʣʘʥ. 
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ʆʨʭʦʥ-ʉʵʣʵʥʛʠʡʥ ʙʵʩʨʵʛ ʫʫʣʩʘʜ 1400 ï 1800 ʤ, ʍʘʥʛʘʡʥ ʥʫʨʫʫʥʳ ᴇʚᴇʨ ʭʵʩʵʛʪ 

2000 ï 2200 ʤʝʪʨʪ ʪʫʩ ʪʫʩ ʙʘʡʥʘ. 

ʍᴇʚʩʛᴇʣʠʡʥ ʫʫʣʘʨʭʘʛ ʙװʩ ʥʫʪʛʠʡʥ ʮʵʚʜʵʛ ʥʴ ʄʦʥʛʦʣ ʦʨʥʳ ʮʵʚʜʵʛ ʪʘʨʭʘʭ 

ʙʦʣʦʤʞʠʪ ʪʘʣʙʘʡʥ 23.2%-ʠʡʛ ʵʟʣʵʭ ʙᴇʛᴇᴇʜ װʨʛʵʣʞʠʣʩʵʥ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʵʛ 40604 

ʢʤ2,ʪʘʩʘʣʜʘʥʛʠ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʵʛ 28408 ʢʤ2, ʘʣʘʛ ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʵʛ 22277 

ʢʤ2, ʪʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʵʛ 5745 ʢʤ2 ʪʘʣʙʘʡʛ ʪʫʩ ʪʫʩ ʵʟʵʣʜʵʛ. ʕʥʵ ʙװʩ 

ʥʫʪʘʛ ʥʴ ʄʦʥʛʦʣ ʦʨʥʳ ʭʦʡʜ ʟʘʭʘʜ ʦʨʰʠʭ ʙʘ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ ᴇʥʜʨʠʡʥ ʙʦʣʦʥ 

ᴇʨʛᴇʨʛʠʡʥ ʟװʡ ʪʦʛʪʦʣ ʪʦʜʦʨʭʦʡ ʠʣʨʵʭʵʵʩ ʛʘʜʥʘ ʛʘʟʨʳʥ ʛʘʜʘʨʛʳʥ ʙװʨʭʵʚʯ ʮʵʚʜʛʠʡʥ 

ʪʘʨʭʘʣʪʘʜ ʯʫʭʘʣ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ (ʗ.ɾʘʤʙʘʣʞʘʚ, 2017). 

ʊʫʩ ʙװʩ ʥʫʪʘʛʪ ʆʨʭʦʥ, ɹʫʣʛʘʥ, ɸʨʭʘʥʛʘʡ, ᴆʚᴇʨʭʘʥʛʘʡ, ʍᴇʚʩʛᴇʣ, ɹʘʷʥʭʦʥʛʦʨ 

ʟʵʨʵʛ ʟʫʨʛʘʘʥ ʘʡʤʘʛ ʭʘʤʘʘʨʘʛʜʘʭ ʙʘ ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʛ ʘʡʤʘʛ ʪʫʩ 

ʙװʨʵʵʨ ʜʦʦʨ ʦʨʫʫʣʩʘʥ ʙʦʣʥʦ. ɻʵʭʜʵʵ ʆʨʭʦʥ ʙʦʣʦʥ ɹʫʣʛʘʥ ʘʡʤʛʫʫʜʛr ʥʵʛʪʛʵʥ 

ʙʠʯʩʵʥ. 

ʍЊʚʩʛЊʣ ʘʡʤʘʛ 

ɿʘʩʘʛ ʟʘʭʠʨʛʘʘʥʳ ʭʫʚʴʜ 23 ʩʫʤʳʥ 129 ʙʘʛ ʍᴇʚʩʛᴇʣ ʘʡʤʘʛʪ ʭʘʨʴʷʘʣʘʛʜʘʭ ʙʘ 

ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵ ʥʴ 100.6 ʤʷʥʛʘʥ ʢʤ2 ʶʤ. ɸʡʤʛʠʡʥ ʥʠʡʪ ʭװʥ ʘʤʳʥ ʪʦʦ ʥʴ 

2019 ʦʥʳ ʙʘʡʜʣʘʘʨ 135,095 ʛʵʞ ʙװʨʪʛʵʛʜʩʵʥ ʙᴇʛᴇᴇʜ ʭװʥ ʘʤʳʥ ʥʷʛʪʰʠʣ ʥʴ 

ʦʡʨʦʣʮʦʦʛʦʦʨ ʥʵʛ ʢʠʣʦʤʝʪʨ ʢʚʘʜʨʘʪʘʜ 1.3 ʭװʥ ʦʥʦʛʜʦʞ ʙʘʡʥʘ (3-ʨ ʭװʩʥʵʛʪ).  

ʍᴇʚʩʛᴇʣ ʘʡʤʛʠʡʥ 95.8 ʤʷʥʛʘʥ ʢʤ2 ʙʫʶʫ ʥʠʡʪ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 95.2 ʭʫʚʴʜ ʥʴ 

ʮʵʚʜʵʛ ʷʤʘʨ ʥʵʛ ʙʘʡʜʣʘʘʨ ʪʘʨʭʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʠʡʪ 

ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ 20.7 ʭʫʚʴʪʘʡ ʜװʡʮʵʭ ʭʵʤʞʵʵ ʶʤ (ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2016). 

ʍᴇʚʩʛᴇʣ ʘʡʤʛʠʡʥ ɻʘʣʪ, ʊᴇʤᴇʨʙʫʣʘʛ, ɹװʨʵʥʪʦʛʪʦʭ, ʊʘʨʠʘʣʘʥ ʟʵʨʵʛ ʩʫʤʫʫʜ 

ʪʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʪʘʡ, ʎʘʛʘʘʥ-ʋʫʣ, ɸʨʙʫʣʘʛ, ɸʣʘʛ-ʕʨʜʵʥʵ, ʊװʥʵʣ, 

ʕʨʜʵʥʵʙʫʣʛʘʥ, ʏʘʥʜʤʘʥʴ-ᴆʥʜᴇʨ, ʐʠʥʵ-ʀʜʵʨ, ɾʘʨʛʘʣʘʥʪ ʟʵʨʵʛ ʩʫʤʫʫʜ ʘʣʘʛ ʮʦʦʛ, 

ʎʵʮʵʨʣʵʛ, ʎʘʛʘʘʥ-װתʨ, ɹʘʷʥʟװʨʭ ʟʵʨʵʛ ʩʫʤʫʫʜ ʪʘʩʘʣʜʘʥʛʠ, ʎʘʛʘʘʥʥʫʫʨ, ʋʣʘʘʥ-

ʋʫʣ, ʈʠʥʯʠʥʣʭװʤʙʵ, ʍʘʥʭ ʟʵʨʵʛ ʩʫʤʫʫʜ װʨʛʵʣʞʠʣʩʵʥ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʛʠʡʥ ʙװʩʵʜ 

ʪʫʩ ʪʫʩ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ (ɾʘʤʙʘʣʞʘʚ, 2017).  

ʍװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʭʫʚʴʜ ʍᴇʚʩʛᴇʣ ʘʡʤʛʠʡʥ ʎʵʮʵʨʣʵʛ, ʎʘʛʘʘʥʥʫʫʨ, 

ʈʠʥʯʠʥʣʭװʤʙʵ, ʎʘʛʘʘʥ-ʋʫʣ, ɹװʨʵʥʪʦʛʪʦʭ ʟʵʨʵʛ ʩʫʤʜʳʥ ʥʫʪʛʘʘʨ ʙᴇᴇʨᴇʛ, ʜʫʣʘʘʥʳ 

ʭᴇʥʜʠʡʣʞ, ʮʵʚʜʛʠʡʥ ʛʘʨʘʣʪʘʡ ʥʫʫʨ ʛʵʭ װʟʵʛʜʣװװʜ ʛʦʣʯʣʦʥ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. ʍʘʨʠʥ 

ʍʘʥʭ, ʊװʥʵʣ, ʎʘʛʘʘʥ-װתʨ, ʕʨʜʵʥʵʙʫʣʛʘʥ, ʊʦʩʦʥʮʵʥʛʵʣ, ɾʘʨʛʘʣʘʥʪ ʟʵʨʵʛ ʩʫʤʜʳʥ 



ʎʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʣʳʥ ʪʘʡʣʘʥ. 
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ʥʫʪʛʘʘʨ ʪᴇʨᴇʣ ʙװʨʠʡʥ ʭʘʣʠʘ, ʜʦʚ ʩʦʥʜʫʫʣ, ʭװʡʪʥʠʡ ʭʘʛʘʨʘʣ ʟʵʨʵʛ װʟʵʛʜʵʣ ʛʦʣʯʣʦʥ 

ʪʘʨʭʩʘʥ ʙʘʡʥʘ. תʣʜʩʵʥ ʩʫʤʜʳʥ ʭʫʚʴʜ ʤᴇʥ ʭװʡʪʥʠʡ װʟʵʛʜʣװװʜ ʪʘʨʭʩʘʥ ʙʘʡʛʘʘ ʯ 

ʜʵʵʨʭ ʩʫʤʜʳʛ ʙʦʜʚʦʣ ʘʨʘʡ ʙʘʛʘ ʪʘʨʭʘʣʪʪʘʡ ʙʘʡʥʘ (13-ʨ ʟʫʨʘʛ).  

ɹʫʣʛʘʥ ʘʡʤʘʛ 

ɿʘʩʘʛ ʟʘʭʠʨʛʘʘʥʳ ʭʫʚʴʜ 16 ʩʫʤʳʥ 75 ʙʘʛ ɹʫʣʛʘʥ ʘʡʤʘʛʪ ʭʘʨʴʷʘʣʘʛʜʘʭ ʙʘ 

ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵ ʥʴ 48.7 ʤʷʥʛʘʥ ʢʤ2 ʶʤ. ɸʡʤʛʠʡʥ ʥʠʡʪ ʭװʥ ʘʤʳʥ ʪʦʦ ʥʴ 

2019 ʦʥʳ ʙʘʡʜʣʘʘʨ 62,089 ʛʵʞ ʙװʨʪʛʵʛʜʩʵʥ ʙᴇʛᴇᴇʜ ʭװʥ ʘʤʳʥ ʥʷʛʪʰʠʣ ʥʴ 

ʦʡʨʦʣʮʦʦʛʦʦʨ ʥʵʛ ʢʠʣʦʤʝʪʨ ʢʚʘʜʨʘʪʘʜ 1.3 ʭװʥ ʦʥʦʛʜʦʞ ʙʘʡʥʘ (3-ʨ ʭװʩʥʵʛʪ).  

13-ʨ ʟʫʨʘʛ. ʍʘʥʛʘʡ ʙϾʩ ʥʫʪʛʠʡʥ ʭϾʡʪʥʠʡ Ͼʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ ʟʫʨʘʛ. 



ʎʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʣʳʥ ʪʘʡʣʘʥ. 
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ɹʫʣʛʘʥ ʘʡʤʛʠʡʥ 30.3 ʤʷʥʛʘʥ ʢʤ2 ʙʫʶʫ ʥʠʡʪ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 62.3 ʭʫʚʴʜ ʥʴ ʮʵʚʜʵʛ 

ʷʤʘʨ ʥʵʛ ʙʘʡʜʣʘʘʨ ʪʘʨʭʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʠʡʪ ʮʵʚʜʛʠʡʥ 

ʪʘʨʭʘʣʪʳʥ 6.6 ʭʫʚʴʪʘʡ ʜװʡʮʵʭ ʭʵʤʞʵʵ ʶʤ (ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2016). ɹʫʣʛʘʥ 

ʘʡʤʛʠʡʥ ʉʵʣʵʥʛʵ, ʉʘʡʭʘʥ, ɹʘʷʥ-ɸʛʪ ʟʵʨʵʛ ʩʫʤʫʫʜ ʪʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʪʘʡ, 

ʍʘʥʛʘʣ, ʊʵʰʠʛ, ɹʫʛʘʪ ʟʵʨʵʛ ʩʫʤʫʫʜ ʘʣʘʛ ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʛʠʡʥ ʙװʩʵʜ ʪʫʩ ʪʫʩ 

ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ (ɾʘʤʙʘʣʞʘʚ, 2017).  

ʍװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ ʭʫʚʴʜ ʙᴇᴇʨᴇʛ ʥʴ ʊʵʰʠʛ, ʉʵʣʵʥʛʵ, ɹʫʛʘʪ, ʍʠʰʠʛ-

ᴆʥʜᴇʨ ʟʵʨʵʛ ʩʫʤʳʥ ʥʫʪʛʘʘʨ ʪʘʨʭʩʘʥ ʙʘʡʥʘ ʙʘʡʥʘ. ʍʘʣʠʘʥʳ ʭʫʚʴʜ ʊʵʰʠʛ, ʍʫʪʘʛ-

ᴆʥʜᴇʨ ʛʵʭ ʩʫʤʜʘʘʨ, ʜʦʚ ʩʦʥʜʫʫʣʳʥ ʭʫʚʴʜ ʍʫʪʘʛ-ᴆʥʜᴇʨ, ʊʵʰʠʛ, ɹʫʛʘʪ, 

ɻʫʨʚʘʥʙʫʣʘʛ, ɼʘʰʠʥʯʠʣʵʥ ʟʵʨʵʛ ʩʫʤʜʳʥ ʥʫʪʛʘʘʨ ʪʫʩ ʪʫʩ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. ʎʵʚʜʛʠʡʥ 

ʛʘʨʘʣʪʘʡ ʥʫʫʨʳʥ ʟᴇʚʭᴇʥ ʊʵʰʠʛ ʩʫʤʳʥ ʥʫʪʘʛʪ ʛʘʥʮ ʪʦʭʠʦʣʜʦʣ ʙװʨʪʛʵʛʜʞʵʵ. 

ɸʨʭʘʥʛʘʡ ʘʡʤʘʛ 

ɿʘʩʘʛ ʟʘʭʠʨʛʘʘʥʳ ʭʫʚʴʜ 19 ʩʫʤʳʥ 111 ʙʘʛ ɸʨʭʘʥʛʘʡ ʘʡʤʘʛʪ ʭʘʨʴʷʘʣʘʛʜʘʭ ʙʘ 

ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵ ʥʴ 55.3 ʤʷʥʛʘʥ ʢʤ2 ʶʤ. ɸʡʤʛʠʡʥ ʥʠʡʪ ʭװʥ ʘʤʳʥ ʪʦʦ ʥʴ 

2019 ʦʥʳ ʙʘʡʜʣʘʘʨ 94,994 ʛʵʞ ʙװʨʪʛʵʛʜʩʵʥ ʙᴇʛᴇᴇʜ ʭװʥ ʘʤʳʥ ʥʷʛʪʰʠʣ ʥʴ 

ʦʡʨʦʣʮʦʦʛʦʦʨ ʥʵʛ ʢʠʣʦʤʝʪʨ ʢʚʘʜʨʘʪʘʜ 1.7 ʭװʥ ʦʥʦʛʜʦʞ ʙʘʡʥʘ (3-ʨ ʭװʩʥʵʛʪ).  

ɸʨʭʘʥʛʘʡ ʘʡʤʛʠʡʥ 39.9 ʤʷʥʛʘʥ ʢʤ2 ʙʫʶʫ ʥʠʡʪ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 72.3 ʭʫʚʴʜ ʥʴ 

ʮʵʚʜʵʛ ʷʤʘʨ ʥʵʛ ʙʘʡʜʣʘʘʨ ʪʘʨʭʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʠʡʪ 

ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ 8.6 ʭʫʚʴʪʘʡ ʜװʡʮʵʭ ʭʵʤʞʵʵ ʶʤ (ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2016). ʊʫʩ 

ʘʡʤʛʠʡʥ ɾʘʨʛʘʣʘʥʪ, ʎʵʮʵʨʣʵʛ, ʕʨʜʵʥʵʤʘʥʜʘʣ, ʎʵʥʭʵʨ ʟʵʨʵʛ ʩʫʤʫʫʜ ʪʦʭʠʦʣʜʣʳʥ 

ʪʘʨʭʘʣʪʪʘʡ, ʏʫʣʫʫʪ, ʊʘʨʠʘʪ, ᴆʥʜᴇʨ-ʋʣʘʘʥ ʟʵʨʵʛ ʩʫʤʫʫʜ ʘʣʘʛ ʮʦʦʛ, ʎʘʭʠʨ, ʍʘʥʛʘʡ 

ʟʵʨʵʛ ʩʫʤʫʫʜ ʪʘʩʘʣʜʘʥʛʠ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʛʠʡʥ ʙװʩʵʜ ʪʫʩ ʪʫʩ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ 

(ɾʘʤʙʘʣʞʘʚ, 2017).  

ʍװʡʪʥʠʡ װʟʵʛʜʵʣ ɸʨʭʘʥʛʘʡ ʘʡʤʛʠʡʥ ʎʵʮʵʨʜʵʛ, ɾʘʨʛʘʣʘʥʪ, ʕʨʜʵʥʵʤʘʥʜʘʣ, 

ʍʘʡʨʭʘʥ, ɹʘʪʮʵʥʛʵʣ, ᴆʛʠʡʥʫʫʨ, ʍʘʰʘʘʪ, ʍʦʪʦʥʪ, ʊᴇʚʰʨװװʣʵʭ, ɹʫʣʛʘʥ ʛʵʭ ʩʫʤʜʳʥ 

ʥʫʪʛʘʘʨ ʙʘʨʘʛ ʪʘʨʭʘʘʛװʡ ʙʫʶʫ ʭʘʣʠʘ, ʜʦʚ ʩʦʥʜʫʫʣ ʟʘʨʠʤ ʩʫʤʜʘʜ ʘʞʠʛʣʘʛʜʘʞ 

ʙʘʡʥʘ. ʍʘʨʠʥ ʘʡʤʛʠʡʥ ʙʘʨʫʫʥ ʩʫʤʜ ʙʦʣʦʭ ʎʘʭʠʨ, ʊʘʨʠʘʪ, ʍʘʥʛʘʡ, ʏʫʣʫʫʪ, ᴆʥʜᴇʨ-

ʋʣʘʘʥ ʟʵʨʵʛ ʩʫʤʜʳʥ ʥʫʪʛʘʘʨ ʭװʡʪʥʠʡ װʟʵʛʜʵʣ ʤʘʰ ʪװʛʵʵʤʵʣ ʪʘʨʭʘʣʪʪʘʡ ʙʘʡʛʘʘ ʥʴ 

ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ. ʊʫʭʘʡʥ ʩʫʤʜʳʥ ʥʫʪʘʛʪ ʙᴇᴇʨᴇʛ, ʭʘʣʠʘ, ʜʫʣʘʘʥ ʭᴇʥʜʠʡʣʞ, 

ʮʵʚʜʛʠʡʥ ʛʘʨʘʣʪʘʡ ʥʫʫʨʫʫʜ, ʭװʡʪʥʠʡ ʭʘʛʘʨʘʣ, ʭװʡʪʥʠʡ ʰʠʛʰʨʵʣ, ʩʦʣʠʬʣʶʢʮ, ʜʦʚ 

ʩʦʥʜʫʫʣ ʛʵʭ ʤʵʪ ʙװʭ ʣ ʭװʡʪʥʠʡ װʟʵʛʜʵʣ ʠʭʵʵʨ ʪʘʨʭʩʘʥ ʙʘʡʛʘʘ ʥʴ ʜʵʵʨʭ ʟʫʨʛʘʘ 

ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ (13-ʨ ʟʫʨʘʛ). 
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ЉʚЊʨʭʘʥʛʘʡ ʘʡʤʘʛ 

ɿʘʩʘʛ ʟʘʭʠʨʛʘʘʥʳ ʭʫʚʴʜ 19 ʩʫʤʳʥ 101 ʙʘʛ ɸʨʭʘʥʛʘʡ ʘʡʤʘʛʪ ʭʘʨʴʷʘʣʘʛʜʘʭ ʙʘ 

ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵ ʥʴ 62.9 ʤʷʥʛʘʥ ʢʤ2 ʶʤ. ɸʡʤʛʠʡʥ ʥʠʡʪ ʭװʥ ʘʤʳʥ ʪʦʦ ʥʴ 

2019 ʦʥʳ ʙʘʡʜʣʘʘʨ 116,732 ʛʵʞ ʙװʨʪʛʵʛʜʩʵʥ ʙᴇʛᴇᴇʜ ʭװʥ ʘʤʳʥ ʥʷʛʪʰʠʣ ʥʴ 

ʦʡʨʦʣʮʦʦʛʦʦʨ ʥʵʛ ʢʠʣʦʤʝʪʨ ʢʚʘʜʨʘʪʘʜ 1.9 ʭװʥ ʦʥʦʛʜʦʞ ʙʘʡʥʘ (3-ʨ ʭװʩʥʵʛʪ).  

ᴆʚᴇʨʭʘʥʛʘʡ ʘʡʤʛʠʡʥ 8.9 ʤʷʥʛʘʥ ʢʤ2 ʙʫʶʫ ʥʠʡʪ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 14.2 ʭʫʚʴʜ ʥʴ 

ʮʵʚʜʵʛ ʷʤʘʨ ʥʵʛ ʙʘʡʜʣʘʘʨ ʪʘʨʭʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʠʡʪ 

ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ 1.9 ʭʫʚʴʪʘʡ ʜװʡʮʵʭ ʭʵʤʞʵʵ ʶʤ (ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2016). ʊʫʩ 

ʘʡʤʛʠʡʥ ʋʷʥʛʘ, ɹʘʪ-ᴆʣʟʠʡ ʟʵʨʵʛ ʩʫʤʫʫʜ ʪʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʛʠʡʥ ʙװʩʵʜ 

ʭʘʤʘʘʨʘʛʜʜʘʛ ʙʘʡʥʘ (ɾʘʤʙʘʣʞʘʚ, 2017).  

ʊʫʩ ʘʡʤʛʠʡʥ ɽʩᴇʥʟװʡʣ, ɹʘʷʥ-ᴆʥʜᴇʨ, ʉʘʥʪ, ɹʘʷʥʛʦʣ, ʊᴇʛʨᴇʛ, ɹʦʛʜ, ᴆʣʟʠʡʪ, 

ɻʫʯʠʥ-ʋʩ, ɹʘʨʫʫʥʙʘʷʥ-ʋʣʘʘʥ ʟʵʨʵʛ ʩʫʤʜʳʥ ʥʫʪʛʘʘʨ ʭװʡʪʥʠʡ װʟʵʛʜʵʣ ʦʛʪ 

ʘʞʠʛʣʘʛʜʘʭʛװʡ ʙʘʡʥʘ. ʍʘʨʠʥ ʮʵʚʜʵʛ ʪʘʨʭʩʘʥ ʘʨʳʥ ʩʫʤʫʫʜ ʙʦʣʦʭ ʍʫʞʠʨʪ, ɹʘʪ-

ᴆʣʟʠʡ, ʋʷʥʛʘ, ʍʘʡʨʭʘʥʜʫʣʘʘʥ, ʅʘʨʠʡʥʪʵʵʣ ʟʵʨʵʛ ʩʫʤʳʥ ʥʫʪʛʘʘʨ ʙᴇᴇʨᴇʛ, ʭʘʣʠʘ, 

ʜʦʚ ʩʦʥʜʫʫʣ, ʮʵʚʜʛʠʡʥ ʛʘʨʘʣʪʘʡ ʥʫʫʨ ʟʵʨʵʛ ʭװʡʪʥʠʡ װʟʵʛʜʣװװʜ ʪʘʨʭʩʘʥ ʙʘʡʥʘ (13-

ʨ ʟʫʨʘʛ).  

ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʘʛ 

ɿʘʩʘʛ ʟʘʭʠʨʛʘʘʥʳ ʭʫʚʴʜ 20 ʩʫʤʳʥ 105 ʙʘʛ ɸʨʭʘʥʛʘʡ ʘʡʤʘʛʪ ʭʘʨʴʷʘʣʘʛʜʘʭ ʙʘ 

ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵ ʥʴ 116.1 ʤʷʥʛʘʥ ʢʤ2 ʶʤ. ɸʡʤʛʠʡʥ ʥʠʡʪ ʭװʥ ʘʤʳʥ ʪʦʦ ʥʴ 

2019 ʦʥʳ ʙʘʡʜʣʘʘʨ 88,672 ʛʵʞ ʙװʨʪʛʵʛʜʩʵʥ ʙᴇʛᴇᴇʜ ʭװʥ ʘʤʳʥ ʥʷʛʪʰʠʣ ʥʴ 

ʦʡʨʦʣʮʦʦʛʦʦʨ ʥʵʛ ʢʠʣʦʤʝʪʨ ʢʚʘʜʨʘʪʘʜ 0.8 ʭװʥ ʦʥʦʛʜʦʞ ʙʘʡʥʘ (3-ʨ ʭװʩʥʵʛʪ).  

ᴆʚᴇʨʭʘʥʛʘʡ ʘʡʤʛʠʡʥ 26.4 ʤʷʥʛʘʥ ʢʤ2 ʙʫʶʫ ʥʠʡʪ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 22.8 ʭʫʚʴʜ ʥʴ 

ʮʵʚʜʵʛ ʷʤʘʨ ʥʵʛ ʙʘʡʜʣʘʘʨ ʪʘʨʭʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʠʡʪ 

ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ 5.7 ʭʫʚʴʪʘʡ ʜװʡʮʵʭ ʭʵʤʞʵʵ ʶʤ (ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2016). ʊʫʩ 

ʘʡʤʛʠʡʥ ɿʘʛ, ʕʨʜʵʥʵʮʦʛʪ ʟʵʨʵʛ ʩʫʤʫʫʜ ʪʦʭʠʦʣʜʣʳʥ, ɹʘʷʥʙʫʣʘʛ, ɾʘʨʛʘʣʘʥʪ, 

ɻʘʣʫʫʪ, ɹʘʷʥ-ʆʚʦʦ ʟʵʨʵʛ ʩʫʤʫʫʜ ʘʣʘʛ ʮʦʦʛ, ɻʫʨʚʘʥʙʫʣʘʛ ʩʫʤ ʥʴ װʨʛʵʣʞʠʣʩʵʥ 

ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʛʠʡʥ ʙװʩʵʜ ʪʫʩ ʪʫʩ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ (ɾʘʤʙʘʣʞʘʚ, 2017).  

ʊʫʩ ʘʡʤʛʠʡʥ ᴆʣʟʠʡʪ, ɾʠʥʩʪ, ɹʘʷʥʛʦʚʴ, ɹʘʷʥʣʠʛ, ʐʠʥʵʞʠʥʩʪ, ɹʘʷʥ-ᴆʥʜᴇʨ, 

ɹʘʷʥʮʘʛʘʘʥ, ɹʫʫʮʘʛʘʘʥ, ɹʘʘʮʘʛʘʘʥ, ʍװʨʵʵʤʘʨʘʣ ʟʵʨʵʛ ʩʫʤʜʳʥ ʥʫʪʛʘʘʨ ʮʵʚʜʵʛʪ 

ʭװʡʪʥʠʡ װʟʵʛʜʵʣ ʙʘʨʘʛ ʙʘʡʭʛװʡ ʙʘʡʛʘʘ ʥʴ 13-ʨ ʟʫʨʛʘʘʩ ʪʦʜʦʨʭʦʡ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. 

ʍʘʨʠʥ ʘʨʥr ʩʫʤʫʫʜ ʙʦʣʦʭ ɹʘʷʥʙʫʣʘʛ, ɻʫʨʚʘʥʙʫʣʘʛ, ɿʘʛ, ɾʘʨʛʘʣʘʥʪ, ɻʘʣʫʫʪ 
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ɹᴇʤʙᴇʛᴇʨ, ɹʘʷʥ-ʆʚʦʦ, ʕʨʜʵʥʵʮʦʛʪ ʟʵʨʵʛ ʩʫʤʜʳʥ ʥʫʪʛʘʘʨ ʭװʡʪʥʠʡ װʟʵʛʜʣװװʜ 

ʛʦʣʯʣʦʥ ʪʘʨʭʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʭʘʤʛʠʡʥ ʦʥʮʣʦʛʪʦʡ ʤᴇʥ ʮʵʚʜʵʛʪ װʟʵʛʜʣʠʡʥ ʥᴇʣᴇᴇ 

ʭװʯʪʵʡ ʘʞʠʛʣʘʛʜʜʘʛ ʩʫʤ ʙʦʣ ɻʘʣʫʫʪ ʙʦʣʦʥ ɹʘʷʥ-ʆʚʦʦ ʟʵʨʵʛ ʙʦʣʥʦ. ʋʯʠʨ ʥʴ ʜʵʵʨ 

ʩʫʤʜʳʥ ʥʫʪʛʘʘʨ ʮʵʚʜʛʠʡʥ ʛʘʨʘʣʪʘʡ ʥʫʫʨ ʘʞʠʛʣʘʛʜʘʭ ʙᴇʛᴇᴇʜ ʵʥʵ ʪʵʨ ʭʘʚʠʘʨ 

ʤᴇʩʞʠʣʪ ʠʭʪʵʡ ʮʵʚʜʵʛ ʪʘʨʭʩʘʥ ʙʘʡʛʘʘʛʠʡʥ ʥʵʛ ʠʣʨʵʣ ʶʤ. 

4.2.3. ʊЊʚʠʡʥ ʙϾʩʠʡʥ ʭϾʡʪʥʠʡ Ͼʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪ. 

ʊᴇʚʠʡʥ ʙװʩ ʥʫʪʘʛʪ ʥʠʡʪ ʉʵʣʵʥʛʵ, ɼʘʨʭʘʥ-ʋʫʣ, ʊᴇʚ, ɼʫʥʜʛʦʚʴ, ɻʦʚʴʩװʤʙʵʨ, 

ɼʦʨʥʦʛʦʚʴ, ᴆʤʥᴇʛʦʚʴ ʛʵʩʵʥ ʜʦʣʦʦʥ ʘʡʤʛʠʡʥ 95 ʩʫʤ ʭʘʤʨʘʛʜʘʥʘ. 473.6 ʢʤ2 

ʪʘʣʙʘʡʛ ʵʟʣɻʞ ʙʫʶʫ ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʠʡʪ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ 30.5%-ʠʡʛ ʵʟʣɻʞ 

ʦʨʰʠʥʦ. ʍװʥ ʘʤʳʥ ʪʦʦ ʥʴ 516.6 ʤʷʥʛʘ ʙʫʶʫ ʥʠʡʪ ʭװʥ ʘʤʳʥ 17.3% ʥʴ ʵʥʵ ʙװʩ ʥʫʪʘʛʪ 

ʘʤʴʜʘʨʯ ʙʘʡʥʘ (4-ʨ ʭװʩʥʵʛʪ).  

ʊᴇʚʠʡʥ ʙװʩ ʥʴ ᴇʥʜᴇʨʰʣʠʡʥ ʭʫʚʴʜ ʜʘʣʘʡʥ ʪᴇʚʰʥᴇᴇʩ ʜʵʵʰ 590 ï 2793 ʤʝʪʨʠʡʥ 

ʭʦʦʨʦʥʜ ʭʵʣʙʵʣʟʵʭ ʙᴇʛᴇᴇʜ ʍʥɻʪʠʡʥ ʪʘʡʛʘ, ʄʦʥʛʦʣ ʦʨʥʳ ʦʡʪ ʭʵʵʨʠʡʥ ᴇʤʥᴇʜ ʭʠʣ, 

ʊᴇʚ ɸʟʠʡʥ ʮᴇʣʠʡʥ ʭʦʡʜ ʟʘʭ, ʭʵʵʨ, ʛʦʚʴ, ʮᴇʣ ʟʵʨʵʛ ʙʘʡʛʘʣʠʡʥ ʮʦʛʮʦʣʙʦʨʫʫʜ 

ʭʦʩʦʣʩʦʥ ʥʫʪʘʛ ʶʤ. ʄᴇʥ ɻʘʣʙʳʥ ʛʦʚʴ, ᴆᴇʰʠʡʥ ʛʦʚʴ, ɼʦʣʦʦʜʳʥ ʛʦʚʴ, ɻʦʚʴ-ɸʣʪʘʡʥ 

ʥʫʨʫʫʥʳ ʪᴇʛʩʛᴇʣ ʭʵʩʵʛ ɻʫʨʚʘʥʩʘʡʭʘʥʳ ʥʫʨʫʫ, ʍʦʥʛʦʨʳʥ ʵʣʩ, ʪʦʤ ʞʠʞʠʛ ʥʫʫʨ, 

ʛʦʣʫʫʜ ʛʵʭ ʙʘʡʛʘʣʠʡʥ ʙװʨʜʵʣ ʭʵʩʛװװʜ ʦʨʰʠʥʦ.  

4-ʨ ʭϾʩʥʵʛʪ. ʍʘʥʛʘʡʥ ʙϾʩʠʡʥ ʘʡʤʛʫʫʜʳʥ ʥʠʡʛʵʤ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʟʘʨʠʤ ʪʦʦʥ ʙʘʨʠʤʪ. ʕʭ ʩʫʨʚʘʣʞ: 
Ͻʥʜʵʩʥʠʡ ʉʪʘʪʠʩʪʠʢʠʡʥ ʍʦʨʦʦ 2019 ʦʥ 

ɸʡʤʛʠʡʥ ʥʵʨ 
ʉʫʤ 
ʜװװʨʛʠʡʥ 
ʪʦʦ 

ɹʘʛʠʡʥ 
ʪʦʦ 

ʅʫʪʘʛ 
ʜʵʚʩʛʵʨʠʡʥ 
ʭʵʤʞʵʵ 
(ʤʷʥ.ʢʤ2) 

ʍװʥ 
ʘʤʳʥ 
ʪʦʦ 

ʍװʥ ʘʤʳʥ 
ʥʷʛʪʰʠʣ (1 ʢʤ2-
ʪ ʥʦʛʜʦʭ ʭװʥ) 

ʊᴇʚ 27 97 74 94,250 1.3 

ɻʦʚʴʩװʤʙʵʨ 3 10 5.5 17,928 3.3 

ʉʵʣʵʥʛʵ 17 68 41.2 110,110 2.7 

ɼʦʨʥʦʛʦʚʴ 14 57 109.5 71,014 0.6 

ɼʘʨʭʘʥ-ʋʫʣ 4 26 3.3 107,018 32.4 

ᴆʤʥᴇʛʦʚʴ 15 65 165.4 69,187 0.4 

ɼʫʥʜʛʦʚʴ 15 59 74.7 47,104 0.6 

ʅʠʡʪ 95 382 473.6 516,611 1.1 

ʍʵʥʪʠʡʥ ʫʫʣʘʨʭʘʛ ʙװʩ ʥʫʪʘʛʪ ʄʦʥʛʦʣ ʦʨʥʳ ʮʵʚʜʵʛ ʪʘʨʭʘʭ ʙʦʣʦʤʞʠʪ ʪʘʣʙʘʡʥ 

23.2 % ʦʥʦʛʜʦʭ ʙᴇʛᴇᴇʜ װʨʛʵʣʞʠʣʩʵʥ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʵʛ 4503 ʢʤ2, ʪʘʩʘʣʜʘʥʛʠ 

ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʵʛ 33631 ʢʤ2, ʘʣʘʛ ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʵʛ 25839 ʢʤ2, 

ʪʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʵʛ 43534 ʢʤ2 ʪʘʣʙʘʡʛ ʪʫʩ ʪʫʩ ʵʟʣɻʥʵ. ʕʥʵ ʙװʩ ʥʫʪʛʠʡʥ 

ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʘʜ ʭʫʨʜʘʩ ʯʫʣʫʫʣʘʛ, ʫʨʛʘʤʣʳʥ ʭʵʚ ʰʠʥʞʠʡʥ ʷʣʛʘʘʪʘʡ ʙʘʡʜʘʣ ʥʴ 



ʎʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʣʳʥ ʪʘʡʣʘʥ. 

40 
 

ʛʦʣ ʭװʯʠʥ ʟװʡʣ ʙʦʣʜʦʛ ʙᴇʛᴇᴇʜ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ ʜʦʦʜ ʭʠʣ ʍʵʥʪʠʡʥ ʙʘʨʫʫʥ ʭʦʡʜ 

ʭʵʩʵʛʪ 800-900 ʤ, ʙʘʨʫʫʥ ʭʵʩʵʛʪ 900-1300 ʤ, ᴇʚᴇʨ ʭʵʩʵʛʪ 1400-1600 ʤ, ʟװװʥ, ʟװװʥ 

ʭʦʡʜ ʭʵʩʵʛʪ 1000-1200 ʤʝʪʨʠʡʥ ᴇʥʜᴇʨʪ ʪʫʩ ʪʫʩ ʙʘʡʥʘ.  

ʊᴇʚʠʡʥ ʙװʩ ʥʫʪʛʠʡʥ ʭʫʚʴʜ ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘʪʘʡ 

ʷʣʘʥʛʫʷʘ ɼʦʨʥʦʛʦʚʴ, ᴆʤʥᴇʛʦʚʴ, ɼʫʥʜʛʦʚʴ, ɻʦʚʴʩװʤʙʵʨ ʛʵʭ ʜᴇʨʚᴇʥ ʘʡʤʛʠʡʥ 

ʥʫʪʛʘʘʨ ʙʘʨʘʛ ʭװʡʪʥʠʡ װʟʵʛʜʵʣ ʙʘʡʭʛװʡ ʛʘʥʮ ʥʵʛ ʜʦʚ ʩʦʥʜʫʫʣ ʙʦʣʦʥ ʭᴇʨʩʥʠʡ ʭʘʣʠʘ 

 ʡװʜʵʛ ʪʦʦʪʦʡ ʭʵʜʵʥ ʛʘʟʘʨ ʪʵʤʜʵʛʣʵʛʜʩʵʥ ʙʘʡʛʘʘ ʪʫʣ ʜʵʵʨ ʘʡʤʛʫʫʜʳʛ ʜʵʣʛʵʨʵʥʛװװ

ʘʚʯ ʙʠʯʠʭʛװʡ ʊᴇʚ, ʉʵʣʵʥʛʵ ʜʘʨʭʘʥ ʫʫʣ ʛʵʩʵʥ ʘʡʤʛʫʫʜʳʛ ʜʦʦʨ ʜʵʣʛʵʨʵʥʛװʡ ʙʠʯʩʵʥ 

ʙʦʣʥʦ.  

14-ʨ ʟʫʨʘʛ. ʊЊʚʠʡʥ ʙϾʩʠʡʥ ʭϾʡʪʥʠʡ Ͼʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ ʟʫʨʘʛ. 



ʎʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʣʳʥ ʪʘʡʣʘʥ. 
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ʉʵʣʵʥʛʵ ʘʡʤʘʛ 

ɿʘʩʘʛ ʟʘʭʠʨʛʘʘʥʳ ʭʫʚʴʜ 17 ʩʫʤʳʥ 68 ʙʘʛ ʉʵʣʵʥʛʵ ʘʡʤʘʛʪ ʭʘʨʴʷʘʣʘʛʜʘʭ ʙʘ 

ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵ ʥʴ 41.2 ʤʷʥʛʘʥ ʢʤ2 ʶʤ. ɸʡʤʛʠʡʥ ʥʠʡʪ ʭװʥ ʘʤʳʥ ʪʦʦ ʥʴ 

2019 ʦʥʳ ʙʘʡʜʣʘʘʨ 110,110 ʛʵʞ ʙװʨʪʛʵʛʜʩʵʥ ʙᴇʛᴇᴇʜ ʭװʥ ʘʤʳʥ ʥʷʛʪʰʠʣ ʥʴ 

ʦʡʨʦʣʮʦʦʛʦʦʨ ʥʵʛ ʢʠʣʦʤʝʪʨ ʢʚʘʜʨʘʪʘʜ 2.7 ʭװʥ ʦʥʦʛʜʦʞ ʙʘʡʥʘ (4-ʨ ʭװʩʥʵʛʪ).  

ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ 30.3 ʤʷʥʛʘʥ ʢʤ2 ʙʫʶʫ ʥʠʡʪ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 73.5 ʭʫʚʴʜ ʥʴ 

ʮʵʚʜʵʛ ʷʤʘʨ ʥʵʛ ʙʘʡʜʣʘʘʨ ʪʘʨʭʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʠʡʪ 

ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ 6.6 ʭʫʚʴʪʘʡ ʜװʡʮʵʭ ʭʵʤʞʵʵ ʶʤ (ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2016). ʊʫʩ 

ʘʡʤʛʠʡʥ ʄʘʥʜʘʣ, ʆʨʭʦʥ, ʐʘʘʤʘʨ, ɿװװʥʙװʨʵʥ, ɽʨᴇᴇ, ʍʫʰʘʘʪ ʟʵʨʵʛ ʩʫʤʫʫʜ 

ʪʦʭʠʦʣʜʣʳʥ, ʍװʜʵʨ, ʊװʰʠʛ ʟʵʨʵʛ ʩʫʤʫʫʜ ʘʣʘʛ ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʛʠʡʥ ʙװʩʵʜ ʪʫʩ 

ʪʫʩ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ (ɾʘʤʙʘʣʞʘʚ, 2017).  

ʍװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʭʫʚʴʜ ʊװʰʠʛ, ʐʘʘʤʘʨ, ɸʣʪʘʥʙʫʣʘʛ, ʆʨʭʦʥʪʫʫʣ, 

ɹʘʨʫʫʥʙװʨʵʥ, ʉʘʥʪ, ʎʘʛʘʘʥʥʫʫʨ, ʍʫʰʘʘʪ ʟʵʨʵʛ ʩʫʤʜʳʥ ʥʫʪʛʘʘʨ ʮʵʚʜʵʛʪ װʟʵʛʜʵʣ 

ʪʘʨʭʘʘʛװʡ ʙʘʡʥʘ. ʍʘʨʠʥ ʙʫʩʘʜ ʩʫʤʳʥ ʭʫʚʴʜ ʙᴇᴇʨᴇʛ, ʜʦʚ ʩʦʥʜʫʫʣ, ʩʦʣʠʬʣʶʢʮ, 

ʭʘʣʠʘ ʟʵʨʵʛ װʟʛɻʜʣװװʜ ʛʦʣʯʣʦʥ ʪʘʨʭʩʘʥ ʙʘʡʥʘ (14-ʨ ʟʫʨʘʛ). 

ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʘʛ 

ɿʘʩʘʛ ʟʘʭʠʨʛʘʘʥʳ ʭʫʚʴʜ 4 ʩʫʤʳʥ 26 ʙʘʛ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʘʛʪ ʭʘʨʴʷʘʣʘʛʜʘʭ ʙʘ 

ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵ ʥʴ 3.3 ʤʷʥʛʘʥ ʢʤ2 ʶʤ. ɸʡʤʛʠʡʥ ʥʠʡʪ ʭװʥ ʘʤʳʥ ʪʦʦ ʥʴ 

2019 ʦʥʳ ʙʘʡʜʣʘʘʨ 107,018 ʛʵʞ ʙװʨʪʛʵʛʜʩʵʥ ʙᴇʛᴇᴇʜ ʭװʥ ʘʤʳʥ ʥʷʛʪʰʠʣ ʥʴ 

ʦʡʨʦʣʮʦʦʛʦʦʨ ʥʵʛ ʢʠʣʦʤʝʪʨ ʢʚʘʜʨʘʪʘʜ 32.4 ʭװʥ ʦʥʦʛʜʦʞ ʙʘʡʥʘ (4-ʨ ʭװʩʥʵʛʪ).  

ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ 1.3 ʤʷʥʛʘʥ ʢʤ2 ʙʫʶʫ ʥʠʡʪ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 42.4 ʭʫʚʴʜ ʥʴ 

ʮʵʚʜʵʛ ʷʤʘʨ ʥʵʛ ʙʘʡʜʣʘʘʨ ʪʘʨʭʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʠʡʪ 

ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ 0.3 ʭʫʚʴʪʘʡ ʜװʡʮʵʭ ʭʵʤʞʵʵ ʶʤ (ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2016). ʊʫʩ 

ʘʡʤʛʠʡʥ ʐʘʨʳʥʛʦʣ ʩʫʤ ʥʴ ʪʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʛʠʡʥ ʙװʩʵʜ ʭʘʤʘʘʨʘʛʜʘʞ 

ʙʘʡʥʘ (ɾʘʤʙʘʣʞʘʚ, 2017).  

ʍװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʭʫʚʴʜ ʍʦʥʛʦʨ ʩʫʤʘʥʜ ʙᴇᴇʨᴇʛ ʙʦʣʦʥ ʛʦʣʳʥ ʭʘʣʠʘ װװʩʵʭ ʙʘ 

ʩʫʤʳʥ ʫʨʜ ʭʵʩʵʛʪ ʮʵʚʜʛʠʡʥ ʛʘʨʘʣʪʘʡ ʥʫʫʨ װװʩʜʵʛ ʙʘʡʥʘ. ʍʘʨʠʥ ʙʫʩʘʜ ʛʫʨʚʘʥ 

ʩʫʤʳʥ ʥʫʪʘʛʪ ʷʤʘʨ ʥʵʛ ʭװʡʪʥʠʡ ʛʘʨʘʣʪʘʡ װʟʵʛʜʵʣ ʙװʨʪʛʵʛʜʵʵʛװʡ ʙʘʡʥʘ (14-ʨ 

ʟʫʨʘʛ). 
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ʊЊʚ ʘʡʤʘʛ 

ɿʘʩʘʛ ʟʘʭʠʨʛʘʘʥʳ ʭʫʚʴʜ 27 ʩʫʤʳʥ 97 ʙʘʛ ʊᴇʚ ʘʡʤʘʛʪ ʭʘʨʴʷʘʣʘʛʜʘʭ ʙʘ ʥʫʪʘʛ 

ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵ ʥʴ 74 ʤʷʥʛʘʥ ʢʤ2 ʶʤ. ɸʡʤʛʠʡʥ ʥʠʡʪ ʭװʥ ʘʤʳʥ ʪʦʦ ʥʴ 2019 ʦʥʳ 

ʙʘʡʜʣʘʘʨ 94,250 ʛʵʞ ʙװʨʪʛʵʛʜʩʵʥ ʙᴇʛᴇᴇʜ ʭװʥ ʘʤʳʥ ʥʷʛʪʰʠʣ ʥʴ ʦʡʨʦʣʮʦʦʛʦʦʨ ʥʵʛ 

ʢʠʣʦʤʝʪʨ ʢʚʘʜʨʘʪʘʜ 1.3 ʭװʥ ʦʥʦʛʜʦʞ ʙʘʡʥʘ (4-ʨ ʭװʩʥʵʛʪ).  

ʊᴇʚ ʘʡʤʛʠʡʥ 26.9 ʤʷʥʛʘʥ ʢʤ2 ʙʫʶʫ ʥʠʡʪ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 35.7 ʭʫʚʴʜ ʥʴ ʮʵʚʜʵʛ 

ʷʤʘʨ ʥʵʛ ʙʘʡʜʣʘʘʨ ʪʘʨʭʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʠʡʪ ʮʵʚʜʛʠʡʥ 

ʪʘʨʭʘʣʪʳʥ 5.8 ʭʫʚʴʪʘʡ ʜװʡʮʵʭ ʭʵʤʞʵʵ ʶʤ (ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2016). ʊʫʩ ʘʡʤʛʠʡʥ 

ʉװʤʙʵʨ, ʋʛʪʘʘʣʮʘʡʜʘʤ, ɹʘʷʥʮʦʛʪ, ɾʘʨʛʘʣʘʥʪ, ʉʵʨʛʵʣʵʥ ʟʵʨʵʛ ʩʫʤʫʫʜ ʥʴ 

ʪʦʭʠʦʣʜʣʳʥ, ɹʘʪʩװʤʙʵʨ, ʄᴇʥʛᴇʥʤʦʨʴʪ ʟʵʨʵʛ ʩʫʤʫʫʜ ʥʴ ʘʣʘʛ ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ 

ʮʵʚʜʛʠʡʥ ʙװʩװװʜɻʜ ʪʫʩ ʪʫʩ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ (ɾʘʤʙʘʣʞʘʚ, 2017).  

ʊʫʩ ʘʡʤʛʠʡʥ ʎʵʵʣ, ɿʘʘʤʘʨ, ʋʛʪʘʘʣʮʘʡʜʘʤ, ɹʘʷʥʭʘʥʛʘʡ, ʃװʥ, ᴆʥʜᴇʨʰʠʨʵʵʪ, 

ʕʨʜʵʥʵʩʘʥʪ, ɼʵʣʛʵʨʭʘʘʥ, ɹװʨʵʥ, ɹʘʷʥ-ᴆʥʞװװʣ, ɹʘʷʥʮʘʛʘʘʥ, ɸʣʪʘʥʙʫʣʘʛ ʟʵʨʵʛ 

ʩʫʤʳʥ ʥʫʪʛʘʘʨ ʷʤʘʨ ʥʵʛ ʭװʡʪʥʠʡ װʟʵʛʜʵʣ ʪʘʨʭʘʘʛװʡ ʙʘʡʥʘ. ʍʘʨʠʥ ʄᴇʥʛᴇʥʤʦʨʴʪ, 

ʕʨʜʵʥʵ, ɹʘʪʩװʤʙʵʨ, ɹʘʷʥʯʘʥʜʤʘʥʴ, ɾʘʨʛʘʣʘʥʪ, ɹʦʨʥʫʫʨ ʛʵʭ ʟʵʨʵʛ ʩʫʤʜʳʥ 

ʥʫʪʛʘʘʨ ʛʦʣʯʣʦʥ ʭװʡʪʥʠʡ װʟʵʛʜʵʣ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. ʊʫʭʘʡʥ ʩʫʤʜʘʘʨ ʙᴇᴇʨᴇʛ, ʭʘʣʠʘ, 

ʭװʡʪʥʠʡ ᴇʛᴇʨʰʠʣ, ʮʵʚʜʛʠʡʥ ʛʘʨʘʣʪʘʡ ʥʫʫʨ ʟʵʨʵʛ ʭװʡʪʥʠʡ װʟʵʛʜʣװװʜ ʛʦʣʮʫʫ 

ʪʘʨʭʩʘʥ ʙʘʡʥʘ (14-ʨ ʟʫʨʘʛ).  
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4.2.4. ɿϾϾʥ ʙϾʩʠʡʥ ʭϾʡʪʥʠʡ Ͼʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪ. 

ɿװװʥ ʙװʩ ʥʫʪʘʛʪ ʥʠʡʪ ʍʵʥʪʠʡ, ɼʦʨʥʦʜ, ʉװʭʙʘʘʪʘʨ ʛʵʩʵʥ ʛʫʨʚʘʥ ʘʡʤʛʠʡʥ 45 ʩʫʤ, 

223 ʙʘʛ ʭʘʤʘʨʥʘ. ɻʘʟʘʨ ʥʫʪʛʠʡʥ ʭʵʤʞʵʵ ʥʴ 289.5 ʤʷʥʛʘʥ ʰʦʦ ʢʤ ʙᴇʛᴇᴇʜ ʥʠʡʪ ʛʘʟʘʨ 

ʥʫʪʛʠʡʥ 18.5%-ʠʡʛ ʵʟʣɻʞ ʦʨʰʜʦʛ ʙʫʶʫ ʙʫʩʘʜ ʙװʩ ʥʫʪʛʫʫʜʘʘʩ ʭʘʤʛʠʡʥ ʙʘʛʘ ʛʘʟʘʨ 

ʥʫʪʘʛʪʘʡ ʥʴ ʶʤ. ʍװʥ ʘʤʳʥ ʪʦʦ ʥʴ 223.2 ʤʷʥʛʘ ʙʫʶʫ ʥʠʡʪ ʭװʥ ʘʤʳʥ 8% ʥʴ ʵʥʵ ʙװʩ 

ʥʫʪʘʛʪ ʘʤʴʜʘʨʯ ʙʘʡʥʘ (5-ʨ ʭװʩʥʵʛʪ).  

ʊʫʭʘʡʥ ʙװʩ ʥʫʪʘʛʪ ʥʴ ʍʵʥʪʠʡʥ ʥʫʨʫʫʥʳ ʟװװʥ ʭʵʩʵʛ, ʍʷʥʛʘʥʳ ʥʫʨʫʫʥʳ ʘʨ ʭʵʩʵʛ 

ʤᴇʥ ʍʘʣʭ ɼʦʨʥʦʜr ʥ ʪʘʣ ʥʵʭ ʫʫʣ ʥʫʨʫʫʜ ʙʦʣʦʥ ʍʵʨʣʵʥ, ʋʣʟ ʛʵʭ ʪʦʤʦʦʭʦʥ ʛʦʣʫʫʜ, 

ʤᴇʥ ɹʫʡʨ ʥʫʫʨ ʟʵʨʛʠʡʛ ʙʘʛʪʘʘʩʘʥ ʙʘʡʥʘ. ɿװװʥ ʙװʩʠʡʥ ʠʭʵʥʭ ʛʘʟʘʨ ʥʫʪʛʠʡʛ ʪʘʣ ʭʵʵʨ 

15-ʨ ʟʫʨʘʛ. ɿϾϾʥ ʙϾʩʠʡʥ ʭϾʡʪʥʠʡ Ͼʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ ʟʫʨʘʛ. 



ʎʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʣʳʥ ʪʘʡʣʘʥ. 
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ʵʟʣʵʭ ʙᴇʛᴇᴇʜ ʛʘʟʨʳʥ ᴇʥʜᴇʨʰʣʠʡʥ ʭʫʚʴʜ ʯ 560 ï 2346 ʤʝʪʨʠʡʥ ʭʦʦʨʦʥʜ ʙʘʡʛʘʘ ʥʴ 

ʙʫʩʘʜ ʛʫʨʚʘʥ ʙװʩʠʡʛ ʙʦʜʚʦʣ ʛʘʜʘʨʛʳʥ ʭʦʪʛʦʨ ʛװʜʛʵʨʠʡʥ ʭʵʚ ʰʠʥʞ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ 

ʙʦʣʦʭ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ (ʐ.ʎʵʛʤʠʜ, 1969).  

5-ʨ ʭϾʩʥʵʛʪ. ʍʘʥʛʘʡʥ ʙϾʩʠʡʥ ʘʡʤʛʫʫʜʳʥ ʥʠʡʛʵʤ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʟʘʨʠʤ ʪʦʦʥ ʙʘʨʠʤʪ. ʕʭ ʩʫʨʚʘʣʞ: 
Ͻʥʜʵʩʥʠʡ ʉʪʘʪʠʩʪʠʢʠʡʥ ʍʦʨʦʦ 2019 ʦʥ. 

ɸʡʤʛʠʡʥ 
ʥʵʨ 

ʉʫʤ 
ʜװװʨʛʠʡʥ 
ʪʦʦ 

ɹʘʛʠʡʥ 
ʪʦʦ 

ʅʫʪʘʛ 
ʜʵʚʩʛʵʨʠʡʥ 
ʭʵʤʞʵʵ 
(ʤʷʥ.ʢʤ2) 

ʍװʥ ʘʤʳʥ 
ʪʦʦ 

ʍװʥ ʘʤʳʥ 
ʥʷʛʪʰʠʣ (1 
ʢʤ2-ʪ ʥʦʛʜʦʭ 
ʭװʥ) 

ɼʦʨʥʦʜ 14 67 123.6 82,054 0.7 

ʉװʭʙʘʘʪʘʨ 13 67 82.3 63,182 0.8 

ʍʵʥʪʠʡ 18 89 80.3 77,957 1 

ʅʠʡʪ 45 223 286.2 223,193 0.8 

 

ʊʫʭʘʡʥ ʙװʩ ʥʫʪʘʛ ʥʴ ʄʦʥʛʦʣ ʦʨʥʳ ʥʠʡʪ ʮʵʚʜʵʛ ʪʘʨʭʘʭ ʙʦʣʦʤʞʠʪ ʪʘʣʙʘʡʥ 

12.8%-ʠʡʛ ʵʟʵʣʜʵʛ ʙʫʶʫ 59.3 ʤʷʥʛʘʥ ʰʦʦ ʢʤ ʪʘʣʙʘʡʜ ʮʵʚʜʵʛ ʭᴇʨʩ ʯʫʣʫʫʣʘʛ ʷʤʘʨ 

ʥʵʛ ʭʵʣʙʵʨʵʵʨ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. װתʥʵʵʩ ʮʵʚʜʛʠʡʥ װʨʛʵʣʞʠʣʩʵʥ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʣװװʨ 

968.8 ʢʤ2, ʪʘʩʘʣʜʘʥʛʠ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʣװװʨ 8809.2 ʢʤ2, ʘʣʘʛ ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ 

ʙװʩʣװװʨ 14727.3 ʢʤ2, ʪʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʣװװʨ 34853 ʢʤ2 ʪʘʣʙʘʡʛ ʪʫʩ ʪʫʩ 

ʵʟʣʵʭ ʙᴇʛᴇᴇʜ װʣʜʩʵʥ ʪʘʣʙʘʡʜ ʫʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪʠʡʥ ʙװʩʵʜ ʭʘʤʘʘʨʥʘ 

(ʗ.ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2017).  

ʍʵʥʪʠʡ ʘʡʤʘʛ 

ɿʘʩʘʛ ʟʘʭʠʨʛʘʘʥʳ ʭʫʚʴʜ 18 ʩʫʤʳʥ 89 ʙʘʛ ʍʵʥʪʠʡ ʘʡʤʘʛʪ ʭʘʨʴʷʘʣʘʛʜʘʭ ʙʘ 

ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵ ʥʴ 80.3 ʤʷʥʛʘʥ ʢʤ2 ʶʤ. ɸʡʤʛʠʡʥ ʥʠʡʪ ʭװʥ ʘʤʳʥ ʪʦʦ ʥʴ 

2019 ʦʥʳ ʙʘʡʜʣʘʘʨ 77,957 ʛʵʞ ʙװʨʪʛʵʛʜʩʵʥ ʙᴇʛᴇᴇʜ ʭװʥ ʘʤʳʥ ʥʷʛʪʰʠʣ ʥʴ 

ʦʡʨʦʣʮʦʦʛʦʦʨ ʥʵʛ ʢʠʣʦʤʝʪʨ ʢʚʘʜʨʘʪʘʜ 1 ʭװʥ ʦʥʦʛʜʦʞ ʙʘʡʥʘ (5-ʨ ʭװʩʥʵʛʪ).  

ʍʵʥʪʠʡ ʘʡʤʛʠʡʥ 39.5 ʤʷʥʛʘʥ ʢʤ2 ʙʫʶʫ ʥʠʡʪ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 48.9 ʭʫʚʴʜ ʥʴ ʮʵʚʜʵʛ 

ʷʤʘʨ ʥʵʛ ʙʘʡʜʣʘʘʨ ʪʘʨʭʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʠʡʪ ʮʵʚʜʛʠʡʥ 

ʪʘʨʭʘʣʪʳʥ 8.6 ʭʫʚʴʪʘʡ ʜװʡʮʵʭ ʭʵʤʞʵʵ ʶʤ (ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2016). ʊʫʩ ʘʡʤʛʠʡʥ 

ʅʦʨʠʚʣʦʥ, ɹʘʷʥ-ɸʜʨʘʛʘ, ɹʠʥʜʵʨ, ᴆʤʥᴇʜʵʣʛʵʨ ʟʵʨʵʛ ʩʫʤʫʫʜ ʥʴ ʪʦʭʠʦʣʜʣʳʥ, 

ɼʘʜʘʣ, ɹʘʪʰʠʨʵʵʪ ʟʵʨʵʛ ʩʫʤʫʫʜ ʥʴ ʘʣʘʛ ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ  ʮʵʚʜʛʠʡʥ ʙװʩװװʜʵʜ ʪʫʩ 

ʪʫʩ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ (ɾʘʤʙʘʣʞʘʚ, 2017).  



ʎʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʣʳʥ ʪʘʡʣʘʥ. 
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ʊʫʩ ʘʡʤʛʠʡʥ ɻʘʣ-ʐʘʨ, ɼʘʨʭʘʥ, ɹʘʷʥʤᴇʥʭ, ɼʵʣʛʵʨʭʘʘʥ, ɹʘʷʥ-ʆʚʦʦ ʟʵʨʵʛ 

ʩʫʤʜʳʥ ʥʫʪʛʘʘʨ ʭװʡʪʥʠʡ װʟʵʛʜʵʣ ʪʘʨʭʘʘʛװʡ ʙʘʡʥʘ. ɹʫʩʘʜ ʩʫʤʜ ʪʵʨ ʜʫʥʜʘʘ ʘʨʳʥ 

ʩʫʤʜʘʘʨ ʭװʡʪʥʠʡ װʟʵʛʜʵʣ ʤʘʰ ʰʠʛװװ ʪʘʨʭʘʣʪʪʘʡ ʙʘʡʥʘ. ʎʵʥʭʵʨʤʘʥʜʘʣ, 

ᴆʤʥᴇʜʵʣʛʵʨ, ɹʘʪʰʠʨʵʵʪ, ɹʘʪʥʦʨʦʚ, ʅʦʨʠʚʣʦʥ ʟʵʨʵʛ ʩʫʤʜʳʥ ʥʫʪʛʘʘʨ ʙᴇᴇʨᴇʛ, 

ʭʘʣʠʘ, ʜʦʚ ʩʦʥʜʫʫʣ ʟʵʨʵʛ װʟʛɻʜʣװװʜ ʠʭ ʪʘʨʭʩʘʥ ʙʘʡʛʘʘ ʙʦʣ ʙʫʩʘʜ ʘʨʳʥ ʩʫʤʜʘʘʨ 

ʭװʡʪʥʠʡ ʷʣʛʘʨʘʣ, ʫʣʠʨʣʳʥ ʙᴇᴇʨᴇʛ, ʭʦʣʠʤʦʛ ʭʘʣʠʘ, ʭװʡʪʥʠʡ ʭʘʛʘʨʘʣ ʟʵʨʵʛ 

  .ʜ ʠʭ ʭʵʤʞʵʵʛʵʵʨ ʪʘʨʭʩʘʥ ʙʘʡʥʘ (15-ʨ ʟʫʨʘʛ)װװʟʵʛʜʣװ

ɼʦʨʥʦʜ ʘʡʤʘʛ 

ɿʘʩʘʛ ʟʘʭʠʨʛʘʘʥʳ ʭʫʚʴʜ 14 ʩʫʤʳʥ 67 ʙʘʛ ɼʦʨʥʦʜ ʘʡʤʘʛʪ ʭʘʨʴʷʘʣʘʛʜʘʭ ʙʘ 

ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵ ʥʴ 123.6 ʤʷʥʛʘʥ ʢʤ2 ʶʤ. ɸʡʤʛʠʡʥ ʥʠʡʪ ʭװʥ ʘʤʳʥ ʪʦʦ ʥʴ 

2019 ʦʥʳ ʙʘʡʜʣʘʘʨ 82,054 ʛʵʞ ʙװʨʪʛʵʛʜʩʵʥ ʙᴇʛᴇᴇʜ ʭװʥ ʘʤʳʥ ʥʷʛʪʰʠʣ ʥʴ 

ʦʡʨʦʣʮʦʦʛʦʦʨ ʥʵʛ ʢʠʣʦʤʝʪʨ ʢʚʘʜʨʘʪʘʜ 0.7 ʭװʥ ʦʥʦʛʜʦʞ ʙʘʡʥʘ (5-ʨ ʭװʩʥʵʛʪ).  

ʍʵʥʪʠʡ ʘʡʤʛʠʡʥ 19.5 ʤʷʥʛʘʥ ʢʤ2 ʙʫʶʫ ʥʠʡʪ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 15.6 ʭʫʚʴʜ ʥʴ ʮʵʚʜʵʛ 

ʷʤʘʨ ʥʵʛ ʙʘʡʜʣʘʘʨ ʪʘʨʭʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʠʡʪ ʮʵʚʜʛʠʡʥ 

ʪʘʨʭʘʣʪʳʥ 4.2 ʭʫʚʴʪʘʡ ʜװʡʮʵʭ ʭʵʤʞʵʵ ʶʤ (ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2016). ʊʫʩ ʘʡʤʛʠʡʥ 

ɹʘʷʥʜʫʥ, ɹʘʷʥ-ʋʫʣ, ʏʫʣʫʫʥʭʦʨʦʦʪ ʟʵʨʵʛ ʩʫʤʫʫʜ ʥʴ ʪʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʪʘʡ  

ʮʵʚʜʛʠʡʥ ʙװʩʵʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ (ɾʘʤʙʘʣʞʘʚ, 2017).  

ʊʫʩ ʘʡʤʛʠʡʥ ɹʘʷʥ-ʋʫʣ ʩʫʤʘʥʜ ʙᴇᴇʨᴇʛ, ʭװʡʪʥʠʡ ʭʘʛʘʨʘʣ, ʜʦʚ ʩʦʥʜʫʫʣ ʥʣɻʵʵʜ 

ʪʘʨʭʩʘʥ ʙʘʡʥʘ. ʍʘʨʠʥ ɹʘʷʥʜʫʥ, ɼʘʰʙʘʣʙʘʨ, ɻʫʨʚʘʥʟʘʛʘʣ, ʏʫʣʫʫʥʭʦʨʦʦ, ʍʵʨʣʵʥ, 

ʄʘʪʘʜ, ʍʘʣʭʛʦʣ ʟʵʨʵʛ ʩʫʤʜʘʘʨ ʭʘʣʠʘ, ʜʦʚ ʩʦʥʜʫʫʣ, ʭװʡʪʥʠʡ ʭʘʛʘʨʘʣ ʫʣʠʨʣʳʥ 

ʙᴇᴇʨᴇʛ ʟʵʨʵʛ ʭװʡʪʥʠʡ ʛʘʨʘʣʪʘʡ װʟʵʛʜʣװװʜ ʥʣɻʵʵʜʛװʡ ʪʘʨʭʩʘʥ ʙʘʡʛʘʘ ʥʴ ʜʵʵʨʭ 

ʟʫʨʛʘʘʩ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ (15-ʨ ʟʫʨʘʛ). 

ʉϾʭʙʘʘʪʘʨ ʘʡʤʘʛ 

ɿʘʩʘʛ ʟʘʭʠʨʛʘʘʥʳ ʭʫʚʴʜ 13 ʩʫʤʳʥ 67 ʙʘʛ ʉװʭʙʘʘʪʘʨ ʘʡʤʘʛʪ ʭʘʨʴʷʘʣʘʛʜʘʭ ʙʘ 

ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵ ʥʴ 82.3 ʤʷʥʛʘʥ ʢʤ2 ʶʤ. ɸʡʤʛʠʡʥ ʥʠʡʪ ʭװʥ ʘʤʳʥ ʪʦʦ ʥʴ 

2019 ʦʥʳ ʙʘʡʜʣʘʘʨ 63,182 ʛʵʞ ʙװʨʪʛʵʛʜʩʵʥ ʙᴇʛᴇᴇʜ ʭװʥ ʘʤʳʥ ʥʷʛʪʰʠʣ ʥʴ 

ʦʡʨʦʣʮʦʦʛʦʦʨ ʥʵʛ ʢʠʣʦʤʝʪʨ ʢʚʘʜʨʘʪʘʜ 0.8 ʭװʥ ʦʥʦʛʜʦʞ ʙʘʡʥʘ (5-ʨ ʭװʩʥʵʛʪ).  

ʉװʭʙʘʘʪʘʨ ʘʡʤʛʠʡʥ ʛʘʟʘʨ ʥʫʪʘʛ ʪʵʨ ʯʠʛʪʵʡ ʫʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪʠʡʥ ʙװʩʵʜ 

ʭʘʤʘʘʨʘʛʜʘʭ ʙᴇʛᴇᴇʜ ʷʤʘʨ ʥʵʛ ʮʵʚʜʵʛ ʪʘʨʭʘʘʛװʡ ʙʘʡʥʘ (ɾʘʤʙʘʣʞʘʚ ʥʘʨ, 2016). 



ʎʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʣʳʥ ʪʘʡʣʘʥ. 
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ʄᴇʥ ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʭʫʚʴʜ ʯ ʪᴇʜʠʡʣᴇʥ ʷʜʤʘʛ ʙᴇʛᴇᴇʜ ʕʨʜʵʥʵʮʘʛʘʘʥ ʙʦʣʦʥ 

ɼʘʨʴʛʘʥʛʘ ʛʵʭ ʩʫʤʜʳʥ ʟʘʨʠʤ ʭʵʩʛʵʵʨ ʜʦʚ ʩʦʥʜʫʫʣ װװʩʜʵʛ ʛʵʞ ʜʵʵʨʭ ʟʫʨʘʛʪ 

ʪʵʤʜʵʛʣʵʛʜʩʵʥ ʙʘʡʥʘ (15-ʨ ʟʫʨʘʛ).  



ʎʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʣʳʥ ʪʘʡʣʘʥ. 
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4.3.  ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʜ ʪʘʨʭʩʘʥ ʭʘʣʠʘʥʳ ʩʫʜʘʣʛʘʘ. 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ ʄʦʥʛʦʣ ʫʣʩʳʥ ʭװʥ ʘʤʳʥ ʙʘʨʘʛ ʪʘʣ ʥʴ ʦʨʰʠʥ ʩʫʫʜʘʛ ʙʫʶʫ 1.5 

ʩʘʷ ʛʘʨʫʡ ʦʨʰʠʥ ʩʫʫʛʯʪʘʡ, ʭװʥ ʘʤʳʥ ʥʷʛʪʰʠʣ ʭʘʤʛʠʡʥ ʠʭʪʵʡ ʭʦʪ ʶʤ. 2000 ʦʥ 

ʛʘʨʩʥʘʘʩ ʭʦʡʰ ʦʨʦʥ ʥʫʪʛʘʘʩ ʭʦʪ ʨʫʫ ʯʠʛʣʵʩʵʥ ʭװʥ ʘʤʳʥ ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥ 

ʠʭʵʩʩʵʥʪʵʡ ʭʦʣʙʦʦʪʦʡ ʩʫʫʨʴʰʣʳʥ ʙװʩ ʠʭ ʭʵʤʞʵʵʛʵʵʨ ʪʵʣʞ, װʝʨʠʡʥ ʵʨʩʜʵʣʪʵʡ ʘʤ, 

ʩʫʚʘʛ ʰʫʫʜʫʫ ʟʵʨʵʛʪ ʘʡʣ ᴇʨʭװװʜ ʠʭʵʵʨ ʙʫʫʭ ʙʦʣʩʦʥ ʥʴ ʦʜʦʦʛ ʭװʨʪʵʣ ʪʫʭʘʡʥ ʘʡʣ 

ᴇʨʭװװʜʵʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣ ʜʘʛʫʫʣʩʘʘʨ ʙʘʡʥʘ. 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʜ ʯʠʡʛ ʥʘʤʘʛʪʘʡ ʭʘʣʠʘ ʜʦʰʠʥ ʞʠʣ ʙװʨ װװʩʜʵʛ ʟʫʨʛʘʘʥ 

ʪᴇʨʣʠʡʥ ʛʘʟʘʨ ʙʘʡʥʘ. װתʥʜ: ɹʘʷʥʭʦʰʫʫ, ɼʘʨʴ-ʕʭ, ʋʣʠʘʩʪʘʡʥ ʜʵʵʜ, ʜʦʦʜ, ɸʤʛʘʣʘʥ, 

ʍᴇʣʠʡʥ ʛʦʣ ʟʵʨʵʛ ʛʘʟʨʫʫʜ ʙʦʣʥʦ (16-ʨ ʟʫʨʘʛ). ʄᴇʥ ʪʫʩ ʛʦʣʳʥ ʙʦʣʦʥ ʙʫʣʛʠʡʥ 

ʭʘʣʠʘʥʫʫʜʘʘʩ ʛʘʜʥʘ ʭᴇʨʩʥʠʡ ʫʩʥʳ ʭʘʣʠʘ ʉװʭʙʘʘʪʘʨ ʜװװʨʛʠʡʥ 5 ʙʦʣʦʥ 19-ʨ 

ʭʦʨʦʦʥʳ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ װװʩʵʭ ʙʦʣʩʦʥ. ɼʵʵʨʭ ʭʘʣʠʘ ʙװʭʠʡ 

ɸʤʛʘʣʘʥ 

16-ʨ ʟʫʨʘʛ. ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʩʫʫʨʴʰʣʳʥ ʙϾʩʵʜ ϾϾʩʜʵʛ ʭʘʣʠʘ ʙʦʣʦʥ ʪʵʜʛʵʵʨʠʡʥ 

ʙʘʡʨʰʣʳʥ ʟʫʨʘʛ. 
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ʛʘʟʨʫʫʜʘʜ ʦʨʰʠʥ ʩʫʫʜʘʛ ʘʡʣ ᴇʨʭ, ʘʞ ʘʭʫʡ ʥʵʛʞ ʙʘʡʛʫʫʣʣʘʛʫʫʜ ᴇʚʣʠʡʥ ʫʣʠʨʘʣʜ 

ʭʘʣʠʘʥʳ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʥᴇᴇʩ װװʜʵʥ ʭʘʰʘʘ ʭʦʨʦʦ ʥʴ ʥʫʨʞ ʵʚʜʨʵʭ, ʙʘʡʰʠʥ ʥʴ ʭʘʣʠʘʥʜ 

ʘʚʪʘʭ, ʤᴇʥ ʘʞ ʘʭʫʡ ʥʵʛʞʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʭʫʤʠʛʜʘʭ ʟʵʨʵʛ ʵʜʠʡʥ ʟʘʩʛʠʡʥ 

ʪʦʜʦʨʭʦʡ ʭʦʭʠʨʦʣ ʞʠʣ ʠʨʵʭ ʪʫʩʘʤ ʥʵʤʵʛʜʩʵʵʨ ʙʘʡʛʘʘ ʙʠʣʵʵ. ʄᴇʥ ʵʥʵʭװװ ʙװʣʵʛ 

ɹʘʷʥʟװʨʭ ʜװװʨʵʛʪ װװʩʜʵʛ ʭʘʣʠʘʥʫʫʜ ʜʵʵʨ ʭʠʡʛʜʩʵʥ ʩʫʜʘʣʛʘʘ ʙʦʣʦʥ ʪװװʥʠʡʛ 

ʰʠʡʜʚʵʨʣʵʩʵʥ ʘʨʛʘ ʟʘʤʫʫʜʳʥ ʪʘʣʘʘʨ ʪʦʚʯ ʙʘʨʠʤʪʪʘʡ ʦʨʫʫʣʩʘʥ ʙʦʣʥʦ. 

4.3.1. ɸʤʛʘʣʘʥʛʠʡʥ ʭʘʣʠʘ 

ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ 10-ʨ ʭʦʨʦʦʥʳ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ װװʩʜʵʛ ʭʘʣʠʘʥʳ ʪʘʣʙʘʡʥ 

ʜʠʥʘʤʠʢ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵʛ ʘʰʠʛʣʘʥ 1994-ᴇᴇʩ 2017 ʦʥʳ 

ʭʦʦʨʦʥʜ ʪʦʦʮʦʦʣʦʥ ʛʘʨʛʘʩʘʥ (6-ʨ ʭװʩʥʵʛʪ).  ʋʯʠʨ ʥʴ ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʟʫʨʘʛ 

ʡ, ʤᴇʥ ʮʘʩ hװʣʛװװ ʠʥʵʵʨ ʦʨʦʦʛװʡ ʙʘʡʭ ʸʩʪʦʡ ʙᴇʛᴇᴇʜ ʵʥʵʭװװ ʭʦʸʨ ʰʘʣʛʫʫʨʳʛ ʭʘʥʛʘʞ 

ʙʘʡʛʘʘ ʟʫʨʛʫʫʜ ʥʴ ʜʵʵʨʭ ʦʥʳ ʟʫʨʛʫʫʜ ʙʘʡʩʘʥ.  

ɿʫʨʛʘʘʜʫʛʘʘʨ ʭװʩʥʵʛʪʵʵʩ ʭʘʨʘʭʘʜ ʭʘʣʠʘʥʳ ʭʘʤʛʠʡʥ ʪʦʤ ʪʘʣʙʘʡʛ ʭʘʤʘʨʯ 

ʙʘʡʩʘʥ ʞʠʣ ʥʴ 1994 ʦʥ ʙʫʶʫ 61.4 ʛʘ ʙʦʣ ʭʘʤʛʠʡʥ ʙʘʛʘ ʙʘʡʩʘʥ ʞʠʣ 2008 ʙʫʶʫ 22.6 

ʛʘ ʪʘʣʙʘʡʜ ʪʘʨʭʩʘʥ ʙʘʡʞʵʵ. ɼʵʵʨʭ ʭʦʸʨ ʦʥʳ ʭʦʦʨʦʥʜʦʭ ʪʘʣʙʘʡʥ ʟᴇʨװװ ʥʴ 38.8 ʛʘ 

ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ 2008 ʦʥʜ װװʩʩʵʥ ʭʘʣʠʘ 1994 ʦʥʳ ʭʘʣʠʘʥʘʘʩ ʙʘʨʘʛ 3 ʜʘʭʠʥ ʞʠʞʠʛ 

ʙʘʡʥʘ. ʍʘʨʠʥ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ʭʘʣʠʘʥʳ ʪʘʣʙʘʡʥ ʭʵʤʞʵʵʥʠʡ ᴇᴇʨʯʣᴇʣʪ ʤʘʰ ʙʘʛʘ 

ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ. ɾʠʰʵʵ ʥʴ; ʍʘʣʠʘʥʳ ʪʘʣʙʘʡ 2015 ʦʥʜ 32.1 ʛʘ, 2016 ʦʥʜ 26 ʛʘ, 

2017 ʦʥʜ 26,7 ʛʘ ʪʫʩ ʪʫʩ ʙʘʡʩʘʥ ʙʦʣ ʪʘʣʙʘʡʥ ʟᴇʨװװ ʙʘʛʘ 2015 ʙʦʣʦʥ 2016 ʦʥʳ 

ʭʦʦʨʦʥʜ 6.1 ʛʘ, 2016 ʙʦʣʦʥ 2017 ʦʥʳ ʭʦʦʨʦʥʜ ʜᴇʥʛᴇʞ 0.6 ʛʘ ʟᴇʨװװʪʵʡ ʙʘʡʥʘ.  

6-ʨ ʭϾʩʥʵʛʪ. 1994 ï 2017 ʦʥʳ ʭʦʦʨʦʥʜʦʭ ʭʘʣʠʘʥʳ ʪʘʣʙʘʡʥ ʜʠʥʘʤʠʢ ЊЊʨʯʣЊʣʪ. 
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ʄᴇʥ ʪʦʦʮʦʦʣʦʥ ʛʘʨʛʘʩʘʥ װʨ ʜװʥʛʵʵ ʋʣʠʘʩʪʘʡ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨʪʘʡ ʦʡʨ ʙʘʡʨʣʘʭ 

ʘʤʛʘʣʘʥʛʠʡʥ ʮʘʛ ʫʫʨʳʥ ʩʪʘʥʮʳʥ ʭʘʨʛʘʣʟʘʭ ʦʥʫʫʜʳʥ ʞʠʣʠʡʥ ʥʠʡʣʙʵʨ ʭʫʨ 

ʪʫʥʘʜʘʩʥʳ ʤʵʜʵʵʪʵʡ ʭʘʨʴʮʫʫʣʞ װʟʣʵʵ (1-ʨ ʛʨʘʬʠʢ). ʀʡʥʭװװ ʭʘʨʴʮʫʫʣʞ װʟʵʭʵʜ 

ʮᴇᴇʭᴇʥ ʦʥʳ ʭʦʦʨʦʥʜ ʙʫʶʫ 2004, 2005 ʙʦʣʦʥ 2006 ʛʵʭ ʤʵʪ ʟʘʨʠʤ ʞʠʣװװʜʵʜ ʭʫʨ 

ʪʫʥʘʜʘʩ ʙʦʣʦʥ ʭʘʣʠʘʥʳ ʪʘʣʙʘʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʭʘʨʴʮʘʘ ʥʴ ʪʘʘʨʯ ʙʘʡʩʘʥ. 

ʉʫʜʘʣʛʘʘʛʘʘʨ ʩʦʥʛʦʞ ʘʚʩʘʥ ʭʫʛʘʮʘʘ ʙʫʶʫ 1994 ï 2017 ʦʥʳ ʭʦʦʨʦʥʜʳʥ ʭʫʨ 

ʪʫʥʘʜʘʩ ʙʦʣʦʥ ʭʘʣʠʘʥʳ ʪʘʣʙʘʡʥ ʝʨᴇʥʭʠʡ ʪʨʝʥʜ ʭʘʥʜʣʘʛʳʛ ʘʚʯ װʟʚʵʣ ʭʫʨ ʪʫʥʘʜʘʩ 



ʎʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʣʳʥ ʪʘʡʣʘʥ. 
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ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ᴇʩᴇʞ ʙʘʡʛʘʘ ʜװʨ ʟʫʨʘʛ ʭʘʨʘʛʜʩʘʥ ʙʦʣ ʭʘʣʠʘʥʳ ʪʘʣʙʘʡ ʞʠʣ 

ʠʨʵʭ ʪʫʩʘʤ ʙʫʫʨʯ ʙʘʡʛʘʘ ʭʘʥʜʣʘʛʘ ʘʞʠʛʣʘʛʜʩʘʥ. ʕʥʵ ʥʴ ʙʠʜʥʠʡ ʘʚʯ ʭʘʨʴʮʫʫʣʘʣʪ 

ʭʠʡʩʵʥ ʭʦʸʨ ʭʵʤʞʠʛʜʵʭװװʥ ʥʴ ʙʠʝ ʙʠʝʪʵʡʛʵʵ ʭʘʨʠʣʮʘʥ ʭʘʤʘʘʨʘʣʛװʡ ʙʦʣʦʭʳʛ 

ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ ʭʫʨ ʪʫʥʘʜʘʩ ʠʭʪʵʡ ʯ ʭʘʣʠʘʥʳ ʪʘʣʙʘʡʥ ᴇᴇʨʯʣᴇʣʪᴇʜ 

ʷʤʘʨ ʥʵʛ ʥᴇʣᴇᴇ װʟװװʣʵʭʛװʡ ʛʵʩʵʥ װʛ ʶʤ. ʕʥʵ װʨ ʜװʥʜ װʥʜʵʩʣʵʥ ɸʤʛʘʣʘʥʛʠʡʥ ʭʘʣʠʘ 

ʥʴ ʭᴇʨʩʥʠʡ ʫʩʥʳ ʛʘʨʘʣʪʘʡ ʭʘʣʠʘ ʙʠʰ ʛʵʜʵʛ ʥʴ ʙʘʪʣʘʛʜʘʞ ʙʘʡʥʘ. ʋʯʠʨ ʥʴ ʭᴇʨʩʥʠʡ 

ʫʩʥʳ ʛʦʣ ʪʵʞʵʵʣ ʥʴ ʭʫʨ ʪʫʥʘʜʘʩ ʙᴇʛᴇᴇʜ ʭʵʨʚʵʵ ʭᴇʨʩʥʠʡ ʫʩʥʳ ʛʘʨʘʣʪʘʡ ʭʘʣʠʘ 

ʙʘʡʩʘʥ ʙʦʣ ʭʫʨ ʪʫʥʘʜʘʩʪʘʡ ʷʤʘʨ ʥʵʛ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʭ ʟװʡ ʪʦʛʪʦʣ ʠʣʵʨʜʵʛ. 

ʄᴇʥ ʭʘʣʠʘʥʳ ʪʘʣʙʘʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʜʠʥʘʤʠʢʠʡʛ ʟʘʨʠʤ ʦʥʳ ʩʘʨ ʙװʨʵʵʨ 

ʛʘʨʛʘʩʘʥ ʙᴇʛᴇᴇʜ ʠʥʛʵʞ ʛʘʨʛʘʭ ʥʴ ʭʘʣʠʘʥʳ ʠʜʵʚʭʪʵʡ ʙʘʡʭ ʭʫʛʘʮʘʘ, ʪʦʛʪʚʦʨʞʠʭ װʝ 

ʙʦʣʦʥ ʭʘʡʣʞ ʵʭʣʵʭ ʭʫʛʘʮʘʘʛ ʝʨᴇʥʭʠʡ ʙʘʡʜʣʘʘʨ ʭʘʨʘʭ ʙʦʣʦʤʞ ʦʣʛʦʭ ʶʤ. װתʥʠʡ 

ʪʫʣʜ ʭʘʣʠʘʥʳ ʪʘʣʙʘʡʛ 1997 ï 1998 ʦʥ, 2001 ï 2002 ʦʥ, 2008 ï 2009 ʦʥ ʙʦʣʦʥ 2013 

ï 2014 ʦʥʫʫʜʳʥ 10, 11, 12, 1, 2, 3, 4 ʙʦʣʦʥ 5-ʨ ʩʘʨʫʫʜʘʜ ʪʫʩ ʪʫʩ ʪʦʦʮʦʦʣʞ ʛʘʨʛʘʩʘʥ 

(7-ʨ ʭװʩʥʵʛʪ).  

7-ʨ ʭϾʩʥʵʛʪ. 1997-1998 ʦʥ, 20012002 ʦʥ, 2008-2009 ʦʥ ʙʦʣʦʥ 2013-2014 ʦʥʫʫʜʳʥ ʩʘʨʳʥ ʜʠʥʘʤʠʢ 
ЊЊʨʯʣЊʣʪ. 

ʉʘʨʫʫʜ 
ʊʘʣʙʘʡ, ʛʘ 

1997-1998 ʦʥ 2001-2002 ʦʥ 2008-2009 ʦʥ 2013-2014 ʦʥ 

10 ʩʘʨ 13.4 12.5 8.9 0.1 

11 ʩʘʨ 20.3 17.8 14.9 0.5 

12 ʩʘʨ 22.9 22.9 22.2 16.3 

1 ʩʘʨ 30.2 33.7 29.4 24.9 

2 ʩʘʨ 36.2 39.8 40.1 38.8 

3 ʩʘʨ 23.2 20.2 14.9 30.5 

4 ʩʘʨ 8.4 1.6 1.4 3.1 

5 ʩʘʨ 3.9 0.1 0.1 1.4 
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1-ʨ ʛʨʘʬʠʢ. 1994-2017 ʦʥʳ ʭʘʣʠʘʥʳ ʪʘʣʙʘʡʥ ЊЊʨʯʣЊʣʪ ʙʦʣʦʥ ʭʫʨ ʪʫʥʜʘʩʥʳ ʭʘʨʴʮʫʫʣʘʣʪʳʥ ʛʨʘʬʠʢ. 
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ɼʵʵʨʭ ʦʥʫʫʜʘʜ װװʩʩʵʥ ʭʘʣʠʘʥʳ ʪʘʣʙʘʡʥ ʜʠʥʘʤʠʢ ᴇᴇʨʯʣᴇʣʪ ʥʴ ʭʵʤʞʵʵʥʠʡ 

ʭʫʚʴʜ ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʘʡʛʘʘ ʯ ʭʘʣʠʘ ʭᴇʛʞʠʭ ʝʨᴇʥʭʠʡ ʟװʡ ʪʦʛʪʦʮ 

ʥʴ ʘʜʠʣʘʚʪʘʨ ʛʵʜʵʛ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ (2-ʨ ʛʨʘʬʠʢ). װתʥʜ ʭʘʣʠʘʥʳ װװʩʵʣ ʥʴ 10-ʨ 

ʩʘʨʳʥ ʜʫʥʜ װʝʵʩ 2-ʨ ʩʘʨʳʥ ʵʭʵʥ ʭװʨʪʵʣ ʪʘʣʙʘʡʥ ʭʵʤʞʵʵ ʠʜʵʚʭʪʵʡ ʥʵʤʵʛʜʵʵʜ 3-ʨ 

ʩʘʨʘʘʩ ʵʭʣʵʥ 5-ʨ ʩʘʨʳʥ ʜʫʥʜ ʛʵʭʵʜ ʙװʨʵʥ ʭʘʡʣʞ ʜʫʫʩʜʘʛ ʙʦʣʦʭ ʥʴ ʭʘʨʘʛʜʘʞ 

ʙʘʡʥʘ. ɻʵʭʜʵʵ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ʭʘʣʠʘʥ ʭᴇʛʞʠʭ ʷʚʮ ʥʴ ʭʦʞʫʫ ʵʭʣʵʵʜ ʪʘʣʙʘʡ ʥʴ 

ʤʘʰ ʵʨʯʠʤʪʵʡ ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘ ʜװʨ ʟʫʨʘʛ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ. ʕʥʵʭװ װװʡʣ ʷʚʮ ʥʴ 

ʘʨʜ ʠʨʛʵʜʵʜ װװʩʵʭ ʭʦʭʠʨʣʳʛ ʫʣʘʤ ʥʵʤʵʛʜװװʣʵʭ ʥʵʛ ʥᴇʭʮᴇʣ ʙʘʡʞ ʙʦʣʦʭ ʶʤ.  

ʊʫʩ ʩʫʜʘʣʛʘʘʛʘʘʨ ʘʞʠʛʣʘʛʜʩʘʥ ʥʵʛ ʟװʡʣ ʥʴ ʜʵʵʨ ʜʫʨʜʩʘʥʯʣʘʥ ʵʥʵʭװװ ʭʘʣʠʘʥʳ 

ʪʘʣʙʘʡʥ ʭʵʤʞʵʵ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ʭʘʨʴʮʘʥʛʫʡ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʛʘʘʛʠʡʥ ʥʵʛ 

ʰʘʣʪʛʘʘʥ ʥʴ ʪʫʭʘʡʥ ʛʘʟʘʨ ʦʨʰʠʥ ʩʫʫʞ ʙʘʡʛʘʘ ʠʨʛʵʜʠʡʥ ʛʘʟʘʨ ʘʰʠʛʣʘʣʪ ᴇʩʩᴇʥʪʵʡ 

ʭʦʣʙʦʦʪʦʡ ʙʘʡʭ ʙʦʣʦʤʞʪʦʡ. ʊʫʭʘʣʙʘʣ; ʆʨʰʠʥ ʩʫʫʛʯʠʜ ᴇᴇʨʩʜʠʡʥ ʭʘʰʘʘʛ 
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2-ʨ ʛʨʘʬʠʢ. 1997 ï 1998 ʦʥ, 2001 ï 2002 ʦʥ, 2008 ï 2009 ʦʥ ʙʦʣʦʥ 2013 ï 2014 ʦʥʫʫʜʳʥ ʭʘʣʠʘʥʳ ʪʘʣʙʘʡʥ 

ʩʘʨʳʥ ʜʠʥʘʤʠʢ ЊЊʨʯʣЊʣʪʠʡʛ ʭʘʨʫʫʣʩʘʥ ʛʨʘʬʠʢ 
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ʭʘʤʛʘʘʣʘʭ ʵʩʚʵʣ, ʰʠʥʵʵʨ ʘʡʣ ʙʫʫʭʜʘʘ ʰʦʨʦʦ ʘʩʛʘʞ, ʪʵʛʰʠʣʞ ʷʥʟʣʘʥ ʭʘʣʠʘ װװʩʵʭ 

ʪʘʣʙʘʡʛ ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ ʙʦʣʛʦʞ ʙʘʡʥʘ. 

17-ʨ ʟʫʨʛʘʘʩ ʭʘʨʘʭʘʜ ʵʥʵʭװװ ʭʘʣʠʘ ʥʴ ʙʫʣʘʛ ʙʦʣʦʥ ʉʵʪʛʵʮʠʡʥ ʵʨװװʣ ʤʵʥʜʠʡʥ 

 ʩʵʞ ʙʘʡʛʘʘ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʕʥʵװװ ʥʜʵʩʥʠʡ ʪᴇʚʠʡʥ ʙʦʭʠʨʳʥ ʜʘʣʘʥʛʠʡʥ ʜʦʦʨװ

ʥʴ ʪʫʩ ʭʘʣʠʘ ʥʴ ʙʫʣʘʛ ʙʦʣʦʥ ʙʦʭʠʨʳʥ ʫʩʥʘʘʩ ʪʵʞʵʵʣ ʘʚʜʘʛ ʛʵʜʛʠʡʛ ʥʦʪʦʣʞ ʙʘʡʥʘ.  

17-ʨ ʟʫʨʛʠʡʥ 11-ʨ ʩʘʨʳʥ 4-ʥʳ ʟʫʨʛʘʘʩ ʭʘʨʘʭʘʜ ʭʘʣʠʘ ʥʴ װװʩʵʭʜʵʵ ʜʘʣʘʥʛʠʡʥ 

ʜʦʦʨʦʦʩ ʵʭʣʵʥ װװʩʵʞ ʙʘʡʛʘʘʛ ʭʘʨʞ ʙʦʣʥʦ. ʋʯʠʨ ʥʴ ʙʫʣʛʠʡʥ ʫʩʥʳ ʛʦʣʜʠʨʦʣ 

ʜʘʣʘʥʛʠʡʥ ʜʵʵʨ ʥʘʨʠʡʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʜʘʣʘʥ ʜʦʦʛʫʫʨ ʰʫʨʛʘʞ ʛʘʨʯ ʠʨʵʭʜʵʵ ᴇʨʛᴇʥ 

ʙʦʣʜʦʛʪʦʡ ʭʦʣʙʦʦʪʦʡ ʶʤ. ʍʘʨʠʥ 3-ʨ ʩʘʨʳʥ 31-ʥʳ ʟʫʨʘʛʪ ʭʘʣʠʘ װʥʜʩʵʥʜʵʵ 

11 ʩʘʨʳʥ 12 ʩʘʨʳʥ 

02 ʩʘʨʳʥ 03 ʩʘʨʳʥ 

17-ʨ ʟʫʨʘʛ. Sentinel 2 ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵʥʵʵʩ ʛʘʨʛʘʞ ʘʚʩʘʥ ʙʘʡʛʘʣʠʡʥ Њʥʛʠʡʥ ʟʫʨʘʛʪ ʭʘʣʠʘʥʳ 

ʪʘʣʙʘʡʥ ʭʘʨʘʛʜʘʭ ʙʘʡʜʘʣ. 2016 ï 2017 ʦʥ. 
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ʭʘʡʣʩʘʥ ʙʘʡʩʘʥ ʙʘ ʟᴇʚʭᴇʥ ʜʘʣʘʥʛʠʡʥ ʜʵʵʨ ʭʵʩʵʛʭʵʥ ʛʘʟʘʨ װʣʜʩʵʥ ʙʘʡʛʘʘʛ ʭʘʨʞ 

ʙʘʡʥʘ. ʕʥʵ ʥʴ ʜʘʣʘʥʛʠʡʥ ʜʵʵʜ ʭʵʩʵʛʪ ʭʘʣʠʘ ʟʫʟʘʘʥ ʙʘʡʛʘʘʛʠʡʥ ʥʵʛ ʠʣʨʵʣ ʶʤ.  

ʄᴇʥ ʪʫʭʘʡʥ ʭʘʣʠʘ ʥʴ ɸʤʛʘʣʘʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʛ װʡʣ ʘʞʠʣʣʘʛʘʘʛʘʘ ʭʵʚʠʡʥ 

ʷʚʫʫʣʘʭʘʜ ʪᴇʚᴇʛʪʵʡ ʥᴇʭʮᴇʣ ʙʘʡʜʘʣ װװʩʛʵʩʵʥ ʙᴇʛᴇᴇʜ ʭʘʣʠʘʥʳ ʫʩ ʥʴ ʪʫʭʘʡʥ 

ʙʘʡʛʫʫʣʣʘʛʥr ʭʘʰʘʘʥʜ ʦʨʞ ʠʨʵʥ ʟʘʤ ʪʘʣʙʘʡ ʤᴇʩᴇᴇʨ ʭʫʯʠʛʜʘʭ, ʟʘʨʠʤ ʙʘʨʠʣʛʳʥ 

ʜʦʪʦʨ ʦʨʩʦʥ ʜװʨ ʟʫʨʘʛ ʘʞʠʛʣʘʛʜʩʘʥ (18-ʨ ʟʫʨʘʛ).  

 

  

18-ʨ ʟʫʨʘʛ. ɸʤʛʘʣʘʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʭʘʰʘʘʥʜ ʭʘʣʠʘʥʳ ʫʩ ʦʨʞ ʠʨʩʵʥ ʙʘʡʜʘʣ. 2018.12.10. 
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4.3.2. ɹʘʷʥʟϾʨʭ ʜϾϾʨʛʠʡʥ 5-ʨ ʭʦʨʦʦʥʜ ϾϾʩʜʵʛ ʭЊʨʩʥʠʡ ʫʩ, ʭʘʣʠʘ 

5-ʭʦʨʦʦʥʳ ʄʦʥʝʣʳʥ ʛʫʜʘʤʞʠʥʜ װװʩʜʵʛ ʭᴇʨʩʥʠʡ ʫʩ, ʭʘʣʠʘ ʥʴ ʪʫʩ ʭʦʨʦʦ ʙʦʣʦʥ 

4, 22, 19 ʭʦʨʦʦʥʳ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʛ ʜʘʤʥʘʥ ʦʨʰʠʭ ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡ ʜʦʪʦʨ 

ʙʘʡʨʣʘʥʘ. ʊʫʩ ʫʩ ʭʫʨʘʘʭ ʪʘʣʙʘʡʥ ʭʵʤʞʵʵ 509 ʦʨʯʠʤ ʛʘ ʙʘ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʮʵʛ ʥ ɹ

1569ʤ ʙʦʣ ʥʘʤ ʮʵʛ ʥ ɹ1249ʤ ʙʘʡʥʘ.  ʕʥʵʭװװ ʫʩ ʭʫʨʘʘʭ ʪʘʣʙʘʡ װʥʜʩʵʥ ʭʦʸʨ ʘʤʥʘʘʩ 

ʙװʨʜʵʭ ʙʘ 5 ʙʦʣʦʥ 22-ʨ ʭʦʨʦʦʜʳʥ ʟʘʘʛʪ ʦʨʰʠʭ ʭʦʡʥʦʦʩ ʫʨʛʘʰ ʯʠʛʣʵʣʜ ʦʨʰʠʭ ʘʤ 

ʘʨʘʡ ʪʦʤ ʭʵʤʞʵʵʪʵʡ ʙʫʶʫ 3.2ʢʤ ʫʨʪʪʘʡ, ʜʵʵʜ ʭʵʩʛʠʡʥ ᴇʨʛᴇʥ 1.8ʢʤ ʦʨʯʠʤ, ʜʫʥʜ 

ʭʵʩʵʛʪʵʡ 700ʤ ᴇʨʛᴇʥ ʙʘʡʥʘ. ʍʘʨʠʥ 4 ʙʦʣʦʥ 5-ʨ ʭʦʨʦʦʛ ʜʘʤʥʘʥ ʦʨʰʠʭ ʙʫʶʫ ʙʘʨʫʫʥ 

ʭʦʡʥʦʦʩ ʟװװʥ ʫʨʘʛʰʘʘ ʯʠʛʣʵʣʪʵʡ ʘʤ ʭʵʤʞʵʵʛʵʵʨʵʵ ʞʠʞʠʛ ʙʘ ʪװװʥʠʡ ʫʨʪ ʥ ɹ1.7ʢʤ, 

ʜʵʵʜ ʭʵʩʛʠʡʥ ᴇʨʛᴇʥ 700ʤ, ʜʫʥʜ ʭʵʩʵʛʪʵʵ 500ʤ ʦʨʯʠʤ, ʪװװʥʵʵʩ ʜʦʦʰʣʦʭ ʪʫʪʘʤ 

ʟʘʜʛʘʡʨʯ ʙʘʡʥʘ. ʕʥʵʭװװ ʞʠʞʠʛ ʘʤʥʳ ʘʜʘʛ ʭʵʩʵʛʪ ʘʩʫʫʜʘʣ ʜʘʛʫʫʣʞ ʙʫʡ ʭᴇʨʩʥʠʡ ʫʩ, 

ʭʘʣʠʘ װװʩʜʵʛ ʙʘ ʭʦʡʥʦʦʩ ʠʨʞ ʙʫʡ ʘʤʪʘʡ ʜʦʦʜ ʭʵʩʛʵʵʨʵʵ ʥʠʡʣʥʵ. ɿʘʡʥʘʘʩ ʪʘʥʜʘʥ 

ʩʫʜʣʘʣʳʥ ʘʨʛʘʘʨ ʫʛ ʪʘʣʙʘʡʜ ʭᴇʨʩʥʠʡ ʫʩʥʳ ʫʨʩʛʘʣʳʥ ʯʠʛʣʵʣʠʡʛ ʪʦʦʮʦʞ װʟʚʵʣ 

ʭʦʸʨ ʘʤ ʪʫʩ ʙװʨ ʜʵʵʨ ʟʫʨʘʛʣʘʛʜʘʞ ʙʘʡʩʘʥ. ʄʵʜʵʵʞ ʵʜʛʵʵʨ ʭᴇʨʩʥʠʡ ʫʩ ʙװʨʵʣʜʵʥ 

ʙʠʡ ʙʦʣʦʭ ʪʘʣʙʘʡ, ʫʩ ʫʨʩʘʭ ʛʘʟʨʳʥ ʫʨʪ ʥ ɹ5 ʙʦʣʦʥ 22-ʨ ʭʦʨʦʦʛ ʜʘʤʥʘʞ ʙʘʡʛʘʘ ʥ ɹ

ʘʨʘʡ ʠʣװװ ʭʵʤʞʵʵʪʵʡ. ʕʥʵʭװװ ʭᴇʨʩʥʠʡ ʫʩ ʫʨʩʘʞ ᴇʥʛᴇʨᴇʭ ʯʠʛʣʵʣʠʡʥ ʜʘʛʫʫ װʝʨʠʡʥ 

ʜʘʣʘʥ ʭʠʡʞ ᴇʛʩᴇʥ ʥ ɹʭᴇʨʩʥʠʡ ʫʩ ʯᴇʣᴇᴇʪʵʡ ʜʘʤʞʠʥ ᴇʥʛᴇʨᴇʭ ʥᴇʭʮᴇʣʠʡʛ ʙװʨʜװװʣʞ 

ʙʘʡʥʘ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ ʪʫʭʘʡʥ ʭʦʨʦʦʜʳʥ ʟʘʘʛ ʦʨʯʠʤ ʭᴇʨʩʥʠʡ ʫʩ, ʭʘʣʠʘ װװʩʵʭʛװʡ 

ʙʘʡʭ װʥʜʩʵʥ ʥᴇʭʮᴇʣʠʡʛ ʙװʨʜװװʣʞ ᴇʛʯʵʵ. ʍʘʨʠʥ 4 ʙʦʣʦʥ 5-ʨ ʭʦʦʨʦʥʜ ʦʨʰʠʭ ʞʠʞʠʛ 

ʘʤʥʳ ʭʵʤʞʵʵʥʜ ʛʘʜʘʨʛʳʥ ʫʩʥʳ ʫʨʩʘʮ ʙװʨʜʵʭ ʪʘʣʙʘʡʥ ʭʵʤʞʵʵ, ʫʩ ʫʨʩʘʭ ʛʘʟʨʳʥ 

ʫʨʪ ʙʘʛʘ ʙʘʡʥʘ. ɻʵʭʜʵʵ ʪʫʭʘʡʥ ʘʤʥʳ ʪᴇʛʩʛᴇʣ ʭʵʩʵʛʪ ʭᴇʨʩʥʠʡ ʫʩ, ʭʘʣʠʘ װװʩʜʵʛ ʙʘ 

ʵʥʵ ʥ ɹ ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʪʘʡ ʰʫʫʜ ʭʦʣʙʦʦʪʦʡ ʛʵʞ ʜװʛʥʵʞ ʙʦʣʦʭʦʦʨ ʙʘʡʥʘ. 

ʊʫʭʘʡʥ ʘʤʥʳ ʪᴇʛʩᴇʣ ʦʨʯʠʤ ʭʦʸʨ ʪʘʣʘʘʨʘʘ ʥʵʣʵʵʜ ʦʛʮʦʤ ʭʘʞʫʫʛʘʘʨ ʭװʨʵʵʣʵʛʜʩʵʥ 

ʛʘʟʘʨ 83634 ʤ2 ʪʘʣʙʘʡʪʘʡ, 5 ʤ ʦʨʯʠʤ ʟʫʟʘʘʥʪʘʡ ʭʦʛ ʭʘʷʛʜʘʣ ᴇʥʛᴇʨʩᴇʥ ʭʫʛʘʮʘʘʥʜ 

 ʥʩ, ʙʘʨʠʣʛʳʥ ʭʘʷʛʜʘʣ, ʘʭʫʡʥװ ʩʩʵʥ ʙʘʡʥʘ. ʄʵʜʵʵʞ ʪʫʩ ʭʦʛʠʡʥ ʦʚʦʦʣʛʦ ʥʴװװ

ʛʘʨʘʣʪʘʡ ʭʘʷʛʜʣʫʫʜʘʘʩ ʙװʨʜʜʵʛ ʥ ɹʠʣʵʨʭʠʡ ʶʤ. ʕʜʛʵʵʨ ʤʘʪʝʨʠʘʣʘʘʩ ʙװʨʜʩʵʥ 

ʭʦʛʠʡʥ ʦʚʦʦʣʛʦ ʥ ɹ ʥװʭ ʩװʚʰʠʣʪʠʡʥ ʭʵʤʞʵʵ ʠʭʪʵʡ ʙʘʡʜʘʛ ʥ ɹ ʫʩʳʛ ᴇᴇʨʪᴇᴇ ʠʭ 

ʭʵʤʞʵʵʛʵʵʨ ʰʠʥʛʵʵʞ ʪʦʛʪʦʦʥ ʙʘʨʠʭ ʯʘʚʜʘʨ ᴇʥʜᴇʨʪʵʡ ʙʘʡʜʘʛ. ʀʡʤ ʫʯʠʨ ʜʵʵʨʵʵʩ 

ʠʨʞ ʙʫʡ ʭʫʨ ʪʫʥʘʜʘʩ, ʘʭʫʡʥ ʛʘʨʘʣʪʘʡ ʭᴇʨʩʥʠʡ ʫʩ ʪʫʭʘʡʥ ʭʦʛ ʭʘʷʛʜʘʣʜ ʠʭ 

ʭʵʤʞʵʵʛʵʵʨ ʰʠʥʛʵʭ ʙʦʣʦʚʯ ʫʩ, ʯʠʡʛʵʵʨ ʭʘʥʘʩʥʳ ʜʘʨʘʘ ʙʫʮʘʘʞ ʘʣʜʘʭ ʙʘ ʵʥʵ ʥ ɹ5-

ʨ ʭʦʨʦʦʥʳ ʥʵʨ ʙװʭʠʡ ʛʫʜʘʤʞʫʫʜʘʜ (ʄʦʥʝʣʳʥ 15 ʙʘ ʄʦʥʝʣʳʥ 7) ʭᴇʨʩʥʠʡ ʫʩ, ʭʘʣʠʘ 

 ʥʜʩʵʥ ʰʘʣʪʛʘʘʥ ʙʦʣʞ ʙʘʡʥʘ. ʊʵʨʯʣʵʥ ʪʫʩ ʘʤʥʳ ʵʭʵʥ ʭʵʩʛʠʡʥ ʭʘʞʫʫʥʫʫʜʘʜװ ʩʵʭװװ

ʠʣ ʭʘʜʘʥ ʛʘʨʰ, ʩʫʫʨʴ ʯʫʣʫʫʣʘʛ ʛʘʟʨʳʥ ʛʘʜʘʨʛʘʜ ʦʡʨʭʦʥ ʦʨʰʠʭ ʫʯʠʨ ʭᴇʨʩʥʠʡ ʫʩ 
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ʛʘʟʨʳʥ ʛװʥ ʨװװ ʰʠʥʛʵʭʛװʡ ʙʘʡʭ ʥᴇʭʮᴇʣʠʡʛ ʙװʨʜװװʣʵʭ ʙʘ ʜʵʵʨʵʵʩ ʠʨʵʭ ʘʤʥʳ ʫʩ 

ʟʘʡʣʫʫʣʘʭ ʞʘʣʛʳʛ ʜʘʤʥʫʫʣʘʥ ʘʩʛʘʩʘʥ ʭʦʛ ʭʘʷʛʜʘʣʜ ʦʯʠʞ ʰʠʥʛʵʜʵʛ ʙʘʡʥʘ. 

ʍʵʵʨʠʡʥ ʩʫʜʘʣʛʘʘ ʭʠʡʞ ʙʘʡʭ װʝʜ ʙʦʣʦʥ ʙʘʡʨʟװʡ, ʛʝʦʣʦʛʠʡʥ ʟʫʨʘʛʪ ʷʤʘʨ ʥʵʛʵʥ 

ʛװʥʠʡ ʭʘʛʘʨʘʣ, ʙʫʣʘʛ ʪʵʤʜʵʛʣʵʛʜʵʵʛװʡ ʥ ɹ ʪʫʭʘʡʥ ʭᴇʨʩʥʠʡ ʫʩ, ʭʘʣʠʘ ʥ ɹ ʭװʥʠʡ 

ʥᴇʣᴇᴇʛᴇᴇʨ װװʩʵʞ ʙʫʡʛ ʜʘʚʭʘʨ ʙʘʪʘʣʞ ʙʘʡʥʘ.  

19-ʨ ʟʫʨʘʛ. 5 ʭʦʨʦʦʥʳ ʩʫʜʘʣʛʘʘʥʳ ʪʘʣʙʘʡ ʦʨʯʤʳʥ ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡ, ʛʘʜʘʨʛʳʥ ʫʩʥʳ 

ʫʨʩʛʘʣʳʥ ʯʠʛʣʵʣ ʙʦʣʦʥ ʭʫʫʯʠʥ ʭʦʛʠʡʥ ʦʚʦʦʣʛʳʥ ʙʘʡʨʰʠʣʳʥ ʟʫʨʘʛ. 
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2005 ʦʥʳ ʙʘʡʜʣʘʘʨ 4 ʙʦʣʦʥ 5-ʨ ʭʦʨʦʦʛ ʜʘʤʥʘʥ ʦʨʰʠʭ ʞʠʞʠʛ ʘʤʘʥʜ 752 ᴇʨʭ 

ʘʡʣ ʩʫʫʨɹʰʜʘʛ ʙʘʡʩʘʥ ʙʦʣ 2010 ʦʥʜ 1380, 2015 ʦʥʜ 1703, 2019 ʦʥʜ 1770 ʙʦʣʪʣʦʦ 

ᴇʩʩᴇʥ ʙʘʡʥʘ (19-ʨ ʟʫʨʘʛ). ʕʜʛʵʵʨ ʥʵʤʵʛʜʩʵʥ ʘʡʣʫʫʜʳʥ ʠʭʵʥʭ ʥʴ ʭᴇʨʩʥʠʡ ʫʩ, ʭʘʣʠʘ 

 ,ʡ ʪʦʦʥʳ ʘʡʣʫʫʜ ʫʩװʩʵʞ ʙʫʡ ʛʘʟʨʘʘʩ ʜʵʵʰʵ ɻʰʠʥʵʵʨ ʙʫʫʮʛʘʘʞʵʵ. ʄᴇʥ ʥʵʣʵʵʜʛװװ

 ʝʨʠʡʥ ʞʘʣʛʳʛ ʭʘʘʞ, ʰʦʨʦʦ ʘʩʛʘʥ ʙʫʫʮʛʘʘʩʘʥ ʙʘʡʥʘ. ɸʤʥʳ ʵʭʵʥ ʭʵʩʵʛʪ ʭʘʜʘʥװ

ʛʘʨʰ, ʩʫʫʨ ɹ ʯʫʣʫʫʣʘʛ ʛʘʟʨʳʥ ʛʘʜʘʨʛʘʜ ʦʡʨʭʦʥ ʪʫʣ ʘʡʣʫʫʜʘʘʩ ʛʘʨʯ ʙʫʡ ʘʭʫʡʥ 

ʭʘʷʛʜʘʣ ʫʩ ʭᴇʨʩʥʠʡ ʫʩ ʭʵʣʙʵʨʪ ʰʠʣʞʠʞ ʘʤʥʳ ʜʦʦʨ װװʩʵʞ ʙʘʡʛʘʘ ʭᴇʨʩʥʠʡ, ʫʩ 

ʭʘʣʠʘ װװʩʛʵʭ ʥᴇʭʮᴇʣʠʡʛ ʙװʨʜװװʣʵʭʵʜ ʥʵʤʵʣʪ ʭװʯʠʥ ʟװʡʣ ʙʦʣʞ ʙʘʡʥʘ. ʕʥʵ ʥʴ 

ʪʫʭʘʡʥ ʛʘʟʘʨ װװʩʩʵʥ ʭᴇʨʩʥʠʡ ʫʩʥʳ װʥʵʨ ᴇʥʛᴇ ʙʦʣʦʥ ʭʘʣʠʘʥʳ ᴇʥʛᴇʥᴇᴇʩ ʪʦʜʦʨʭʦʡ 

ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʩʘʥ.  

ʍʵʜʠʡʛʵʵʨ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ʭʫʨ ʪʫʥʘʜʘʩ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ  

ʥʵʤʵʛʜʩʵʥ ʙʦʣʦʚʯ ʵʥʵ ʥʴ ʭᴇʨʩʥʠʡ ʫʩ, ʭʘʣʠʘ װװʩʵʭ װʥʜʩʵʥ ʥᴇʭʮᴇʣ ʙʦʣʦʭʛװʡ ʛʵʜʛʠʡʛ 

ʭʦʸʨ ʘʤʥʳ ʭᴇʨʩʥʠʡ ʫʩ, ʭʘʣʠʘ װװʩʵʞ ʙʫʡ ʥᴇʭʮᴇʣᴇᴇʨ ʭʘʨʴʮʫʫʣʘʛʜʘʥ ʙʘʪʣʘʛʜʘʞ 

ʙʘʡʥʘ. ʗʘʛʘʘʜ ʛʵʚʵʣ ʫʩ ʭʫʨʘʭ, ʫʨʩʘʥ ᴇʥʛᴇʨᴇʭ ʪʘʣʙʘʡ ʠʭʪʵʡ ʪʦʤ ʘʤʥʳ ʜʘʛʫʫ 

ʭᴇʨʩʥʠʡ ʫʩ, ʭʘʣʠʘ װװʩʵʭʛװʡ. ʍʘʨʠʥ ʞʠʞʠʛ ʘʤʘʥʜ ʜʵʵʨʭ ʭʦʸʨ װʟʵʛʜʵʣ װװʩʵʵʜ ʙʘʡʥʘ. 

ʅʵʛʵʥʪ ʭʦʸʨ ʘʤ ʟʵʨʛʵʣʜʵʵ ʙʘʡʨʣʘʜʘʛ ʫʯʠʨ ʫʥʘʭ ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʭʵʤʞʵʵ ʘʜʠʣʭʘʥ 

ʛʵʞ װʟʵʞ ʙʦʣʥʦ.  

ʊʦʤ ʘʤʥʳ ʜʘʛʫʫ װʝʨʠʡʥ ʙʦʣʦʥ ʛʘʜʘʨʛʳʥ ʫʩ ʟʘʡʣʫʫʣʘʭ ʩʫʚʘʛ ʰʫʫʜʫʫ ʪʫʭʘʡʥ 

ʛʘʟʘʨʪ ʫʩ ʫʨʩʘʥ ᴇʥʛᴇʨᴇʭ ʥᴇʭʮᴇʣʠʡʛ ʯᴇʣᴇᴇʪʵʡ ʙװʨʜװװʣʞ ʙʫʡ ʥ ɹʫʛ ʘʤʘʥʜ ʭᴇʨʩʥʠʡ 

ʫʩ, ʭʘʣʠʘ װװʩʛʵʭʛװʡ ʙʘʡʭ ʙʦʣʦʤʞʠʡʛ ʙװʨʜװװʣʞ ʙʘʡʥʘ. ʍʘʨʠʥ ʞʠʞʠʛ ʘʤʥʳ ʞʘʣʛʳʛ 

ʭʦʛ ʭʘʷʛʜʘʣ,   ʰʦʨʦʦʛʦʦʨ ʜװװʨʛʵʩʵʥ ʤᴇʥ ʪʫʭʘʡʥ ʘʤʘʥʜ װʝʨʠʡʥ ʙʦʣʦʥ ʛʘʜʘʨʛʳʥ ʫʩ 

ʫʨʩʘʥ ᴇʥʛᴇʨᴇʭ ʞʘʣʛʘ, ʩʫʚʘʛ ʰʫʫʜʫʫ ʙʘʡʭʛװʡ ʙʘʡʛʘʘ ʥ ɹ ʭᴇʨʩʥʠʡ ʫʩ, ʭװʡʪʥʠʡ 

ʫʣʠʨʘʣʜ  ʭʘʣʠʘ װװʩʵʭ װʥʜʩʵʥ ʥᴇʭʮᴇʣʠʡʛ ʙʠʡ ʙʦʣʛʦʞ ʙʘʡʩʘʥ (20-ʨ ʟʫʨʘʛ). 
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20-ʨ ʟʫʨʘʛ. 5-ʨ ʭʦʨʦʦʥʳ ʩʫʜʘʣʛʘʘʥʳ ʪʘʣʙʘʡ ʦʨʯʠʤʳʥ ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡʥ ʘʡʣ Њʨʭʠʡʥ ʝʨЊʥʭʠʡ ʪʘʨʭʘʣʪ 
ʙʦʣʦʥ ʪʦʦʥʳ ʟʫʨʘʛ 2005, 2010, 2015, 2019 ʦʥʫʫʜʘʘʨ. 

4.3.3. ɹʘʷʥʟϾʨʭ ʜϾϾʨʛʠʡʥ 19-ʨ ʭʦʨʦʦʥʜ ϾϾʩʜʵʛ ʭЊʨʩʥʠʡ ʫʩ ʭʘʣʠʘ. 

ʊʫʩ ʜװװʨʛʠʡʥ 19-ʨ ʭʦʨʦʦʥʳ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ װװʩʵʞ ʙʫʡ ʭᴇʨʩʥʠʡ ʫʩ, ʭʘʣʠʘ ʥʴ 

ʞʠʞʠʛ ʫʫʣʳʥ ᴇʚᴇʨ ʵʥʛʵʨʠʡʥ ʭʦʨʤʦʡ ʭʵʩʵʛʪ  װװʩʜɻ ʛ. 21-ʨ ʟʫʨʘʛʪ װʟװװʣʩʥʵʵʨ ʪʫʩ 

ʵʥʛʵʨʪ װװʩʵʭ ʫʩ ʭʫʨʘʘʭ ʪʘʣʙʘʡʥ ʭʵʤʞʵʵ 22,7 ʛʘ ʙʘʡʥʘ.  ʋʩ ʭʫʨʘʘʭ ʪʘʣʙʘʡʥ 

ʛʘʜʘʨʛʳʥ ʥʘʣʫʫʛʠʡʥ ʭʫʚʴʜ ʵʭʵʥ ʭʵʩʵʛʪʵʡ 20 ʛʨʘʜʫʩ ʭװʨʵʭ ʙʦʣ ʜʫʥʜ ʭʵʩʵʛʪʵʡ 10 

ʛʨʘʜʫʩ, ʪᴇʛʩʛᴇʣ ʭʵʩʵʛʪʵʡ 2-4 ʛʨʘʜʫʩ ʙʘʡʥʘ. ʍʫʨʜʘʩ ʯʫʣʫʫʣʛʠʡʥ ʭʫʚʴʜ ʫʫʣʳʥ ʦʨʦʡ, 

ʦʛʮʦʤ ʥʘʣʫʫ ʙװʭʠʡ ᴇʚᴇʨ ʵʥʛʵʨʪʵʡ ʭʘʜʘʥ ʛʘʨh ʠʣ ʛʘʨʩʘʥ, ʩʫʫʨʴ ʯʫʣʫʫʣʘʛ ʛʘʟʨʳʥ 

ʛʘʜʘʨʛʘʜ ʦʡʨʭʦʥ ʟʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ ʛʘʟʨʳʥ ʛʘʜʘʨʛʘʘʩ ʜʦʦʰ 20-30 ʩʤ ʩʫʫʨʴ 

ʯʫʣʫʫʣʘʛ ʙʘʡʨʣʘʥʘ.  ʍʘʨʠʥ ᴇʚᴇʨ ʵʥʛʵʨʠʡʥ ʭʦʨʤʦʡʥ ʭʵʩʵʛʪ ʥʝʦʛʝʥʳ װʝʠʡʥ ʥʘʩʪʘʡ 

ʫʣʘʘʥ ʰʘʚʘʨ ᴇʨʛᴇʥᴇᴇʨ ʪʘʨʭʞʵʵ.  
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ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ ʦʨʯʠʤ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ʭʫʨ ʪʫʥʘʜʘʩ ʠʭ ʙʘʡʩʘʥ ʙʘ ʵʥʵ ʥʴ 

19-ʨ ʭʦʨʦʦʥʳ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʭᴇʨʩʥʠʡ ʫʩ, ʭʘʣʠʘ װװʩʵʭ ʥᴇʭʮᴇʣʠʡʛ ʙװʨʜװװʣʵʭ ʥʵʛ 

ʭװʯʠʥ ʟװʡʣ ʙʦʣʩʦʥ. ʊʫʭʘʡʥ ʫʩ ʭʫʨʘʘʭ ʪʘʣʙʘʡʥ ʜʵʵʜ ʭʵʩʵʛʪ ʦʨʩʦʥ ʭʫʨ ʪʫʥʘʜʘʩ 

ʭᴇʨʩʥʠʡ ᴇʥʛᴇʥ ʭʵʩʵʛʪ ʪʦʜʦʨʭʦʡ ʭʫʚʴ ʰʠʥʛʵʭ ʙʦʣʦʚʯ װʣʜʩʵʥ ʭʫʚʴ ʥʘʣʫʫʛ ʜʘʛʘʞ 

ʜʦʦh ʫʨʩʘʞ ʪʵʛʰʠʚʪʵʨ ʛʘʜʘʨʛʘ ʙʫʶʫ ʥʝʦʛʝʥʳ װʝʠʡʥ ʥʘʩʪʘʡ ʫʣʘʘʥ ʰʘʚʘʨʪ װʝ 

ʦʨʯʠʤ ʠʨʞ ʰʠʥʛʵʞ ʙʘʡʥʘ.  ʅᴇʛᴇᴇ ʪʘʣʘʘʩ װװʥʠʡ ʜʵʵʜ ʭʵʩʵʛ ʛʘʟʘʨʪ ʰʠʥʛʵʩʵʥ ʫʩ 

ʩʫʫʨʴ ʯʫʣʫʫʣʘʛ ʦʡʨʭʦʥ ʪʫʣ ʪʫʭʘʡʥ ʛʘʟʨʳʥ ᴇʥʛᴇʥ ʭᴇʨʩ ʯʫʣʫʫʣʛʠʡʛ ʫʩʘʘʨ ʭʘʥʘʭ 

ʭװʨʪʵʣ ʪʫʭʘʡʥ ʛʘʟʨʘʘ ʭᴇʜᴇʣʛᴇᴇʥ ʤʫʫʪʘʡ ʦʨʰʠʥ ʙʘʡʥʘ. ʍʘʨʠʥ ʫʩʘʘʨ ʭʘʥʘʩʥʳ 

ʜʘʨʘʘ ʥʘʣʫʫʛ ʜʘʛʘʥ ʫʨʫʫʜʘʭ ʭᴇʜᴇʣʛᴇᴇʥ ʭװʯʪʵʡ ʷʚʘʛʜʘʭ ʙʦʣʦʚʯ ʥʘʣʫʫʛʠʡʥ ʜʦʦʨ 

ʙʘʡʭ ʰʘʚʘʨʣʘʛ ʭʫʨʜʘʩʪ ʦʯʠʞ ʭʘʘʛʜʘʞ ʫʣʤʘʘʨ ʛʘʟʨʳʥ ʛʘʜʘʨʛʘ ʨʫʫ ʰʘʭʘʛʜʘʥ ʛʘʨʯ 

ʠʨʞ ʭᴇʨʩʥʠʡ ʫʩ, ʭװʡʪʥʠʡ ʫʣʠʨʘʣʜ ʭʘʣʠʘ װװʩʛʵʞ ʙʘʡʥʘ.  

ʅᴇʛᴇᴇ ʪʘʣʘʘʩ ʭװʥʠʡ ʭװʯʠʥ ʟװʡʣʠʡʥ ʥᴇʣᴇᴇ ʪʫʭʘʡʥ ʛʘʟʘʨ ʭᴇʨʩʥʠʡ ʫʩ, ʭʘʣʠʘ  

 ʩʵʭ ʥᴇʭʮᴇʣʜ ʥʵʤʵʣʪ ʵʭ ʩʫʨʚʘʣʞ ʙʦʣʞ ʙʘʡʥʘ.  2005 ʦʥʜ ʪʫʩ ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡʜװװ

294 ᴇʨʭ ʙʘʡʩʘʥ ʙʘ ʵʜʛʵʵʨʠʡʥ ʠʭʥɻʭ ʥʴ ʫʫʣʳʥ ʭʦʨʤʦʡ ʭʵʩʵʛʪ ʰʘʚʘʨ ʙװʭʠʡ ʭᴇʨʩ 

ʜʵʵʨ ʙʘʡʩʘʥ ʙʘʡʥʘ. ʍʘʨʠʥ ʘʡʣ ᴇʨʭʠʡʥ ʪʦʦ 2010 ʦʥʜ 433, 2015 ʦʥʜ 479, 2019 ʦʥʜ 

518 ʙʦʣʪʣʦʦ ʥʵʤʵʛʜʩʵʥ ʙʘʡʜʘʛ (21-ʨ ʟʫʨʘʛ). ʊʫʭʘʡʥ ʰʠʥʵʵʨ ʥʵʤʵʛʜʩʵʥ ʘʡʣʫʫʜ 

ʪʫʭʘʡʥ ʫʩ ʭʫʨʘʘʭ ʪʘʣʙʘʡʥ ʜʵʵʜ ʭʵʩʵʛʪ, ʭʘʜʘʥ ʛʘʨʰ ʙװʭʠʡ ʩʫʫʨʴ ʯʫʣʫʫʣʘʛ ʛʘʟʨʳʥ 

ʛʘʜʘʨʛʘʜ ʦʡʨʭʦʥ  ʛʘʟʨʫʫʜʳʛ ʩʦʥʛʦʥ ʙʫʫʩʘʥ ʙʘʡʜʘʛ.  ʄʵʜʵʵʞ ʘʡʣ ʙװʨʠʡʥ ʘʭʫʡʥ 

ʭʵʨʵʛʣʵʵʥʵʵʩ ʛʘʨʩʘʥ ʩʘʘʨʘʣ ʫʩʥʳ ʪʦʜʦʨʭʦʡ ʭʵʩʵʛ ʥʴ ʭᴇʨʩ ʯʫʣʫʫʣʛʠʡʥ ʥװʭ ʩװʚʵʵʨ 

ʜʘʤʞʠʥ ʭᴇʨʩʥʠʡ ʫʩ ʙʦʣʞ ʪʫʭʘʡʥ ʛʘʟʘʨʪ ʭᴇʨʩʥʠʡ ʫʩ, ʭʘʣʠʘ װװʩʵʭʵʜ ʥʵʤʵʣʪ ʪʵʞʵʵʣ 

ʙʦʣʞ ʙʦʣʥʦ.  ɻʘʟʘʨʟװʡ-ɻʝʦʵʢʦʣʦʛʠʡʥ ʍᴇʨʩ ʩʫʜʣʘʣʳʥ ʩʘʣʙʘʨʳʥ ʩʫʜʣʘʘʯʠʜ ʘʥʦʤʠ 

ʙʫʶʫ ʰʠʚʪʨʠʡʥ ʙʦʭʠʨʜʦʣ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʭʵʤʞʵʵʥʜ ʠʭ ʙʘʡʛʘʘʛ ʩʫʜʣʘʥ 

ʪʦʛʪʦʦʩʦʥ ʙʘ ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ 81 ʭʫʚʴ ʥʴ ʰʠʚʪʨʠʡʥ 

ʙʦʭʠʨʜʦʣʪʦʡ ʛʵʞ װʟʞʵʵ (ɹʘʪʭʠʰʠʛ ʙʘ ʙʫʩʘʜ 2018). ʕʥʵʭװ װװʨ ʜװʥ ʥʴ ʞʦʨʣʦʥʜ 

ʙʘʡʛʘʘ ʰʠʥʛʵʥ ʷʣʛʘʜʘʩ ʥʴ ʭᴇʨʩʥʠʡ ʫʩʘʘʨ ʜʘʤʞʠʥ ʛʘʟʘʨ ʥʫʪʘʛʪ ʪʘʨʭʜʘʛ ʙʦʣʦʭʳʛ 

ʠʣʪʛʵʞ ʙʘʡʥʘ. ʊʫʩ ʭʦʨʦʦʥʜ ʷʚʫʫʣʩʘʥ ʭʵʵʨʠʡʥ ʩʫʜʘʣʛʘʘʥ  rװʝʵʨ ʙʦʣʦʥ ʙʘʡʨʟװʡ, 

ʛʝʦʣʦʛʠʡʥ ʟʫʨʘʛʪ ʷʤʘʨ ʥʵʛʵʥ ʛװʥʠʡ ʭʘʛʘʨʘʣ, ʙʘʡʥʛʳʥ ʫʨʩʘʮʪʘʡ ʙʫʣʘʛ 

ʪʵʤʜʵʛʣʵʛʜʵʵʛװʡ ʥʴ ʪʫʭʘʡʥ ʭᴇʨʩʥʠʡ ʫʩ, ʭʘʣʠʘ ʥʴ ʭʫʨ ʪʫʥʘʜʘʩ ʙʦʣʦʥ ʭװʥʠʡ 

ʥᴇʣᴇᴇʛᴇᴇʨ װװʩʵʞ ʙʫʡʛ ʠʣʪʛʵʥʵ. 
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21-ʨ ʟʫʨʘʛ. 24-ʨ ʭʦʨʦʦʥʳ ʩʫʜʘʣʛʘʘʥʳ ʪʘʣʙʘʡ ʦʨʯʤʳʥ ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡʥ ʘʡʣ Њʨʭʠʡʥ ʝʨЊʥʭʠʡ ʪʘʨʭʘʣʪ 
ʙʦʣʦʥ ʪʦʦʥʳ ʟʫʨʘʛ 2005, 2010, 2015, 2019 ʦʥʫʫʜʘʘʨ. 
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ʊɸɺɼʋɻɸɸʈ ɹתʃʕɻ. ʎʕɺɼʕɻ, ʍתʁʊʅʀʁ תɿʕɻɼʕʃ ʊɸʈʍʉɸʅ ʍʆʊ, ʉʋʄ, 

ʊʆʉɻʆɼʓʅ ʅᴆʍʎᴆʃ ɹɸʁɼɸʃ 

5.1. ʎʵʚʜʵʛ ʜʵʵʨ ʦʨʰʠʞ ʙʫʡ ʩʫʤ, ʩʫʫʨʠʥ ʛʘʟʨʫʫʜ 

ʍʦʸʨʜʫʛʘʘʨ ʟʫʨʘʛʪ װʟװװʣʩʵʥ ʄʦʥʛʦʣ ʦʨʥʳ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ ʟʫʨʘʛʪʘʡ 

ʩʫʤʫʫʜʳʥ ʪᴇʚ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʛ ʜʘʚʭʮʫʫʣʘʥ װʟʵʭʵʜ ʜʦʦʨʭ װʨ ʜװʥʛװװʜ ʛʘʨʯʵʵ 

(ɼʘʰʮʵʨʵʥ ʥʘʨ., 2017). װתʥʜ:  ʍᴇʚʩʛᴇʣ ʘʡʤʛʠʡʥ 4 ʩʫʤʳʥ (ʎʘʛʘʘʥʥʫʫʨ, 

ʈʝʥʯʠʥʣʭװʤʙʵ, ʍʘʥʭ, ʋʣʘʘʥ-ʋʫʣ), ɿʘʚʭʘʥ ʘʡʤʛʠʡʥ 3 ʩʫʤʳʥ (ʆʪʛʦʥ, ʊʵʣʤʵʥ, 

ʊװʜʵʚʪʵʡ), ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʛʠʡʥ 1 ʩʫʤʳʥ (ɻʫʨʚʘʥʙʫʣʘʛ) ʪᴇʚ ʪʫʩ ʪʫʩ װʨʛʵʣʞʠʣʩʵʥ 

ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʣװװʨʪ ʦʨʰʜʦʛ ʙʦʣ ʍᴇʚʩʛᴇʣ, ɿʘʚʭʘʥ, ɸʨʭʘʥʛʘʡ, ɹʘʷʥ-

ᴆʣʛʠʡ, ʉʵʣʵʥʛʵ ʛʵʩʵʥ 5 ʘʡʤʛʠʡʥ ʥʠʡʪ 18 ʩʫʤʳʥ ʪᴇʚ ʪʘʩʘʣʜʘʥʛʠ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʵʜ, 

ʍᴇʚʩʛᴇʣ, ɿʘʚʭʘʥ, ɸʨʭʘʥʛʘʡ, ɹʘʷʥ-ᴆʣʛʠʡ, ʉʵʣʵʥʛʵ, ʍʦʚʜ, ʋʚʩ, ɹʘʷʥʭʦʥʛʦʨ, ɹʫʣʛʘʥ, 

ʊᴇʚ, ʍʵʥʪʠʡ ʛʵʩʵʥ 11 ʘʡʤʛʠʡʥ 28 ʩʫʤʳʥ ʪᴇʚ ʘʣʘʛ ʮʦʦʛ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʵʜ, 

ʍᴇʚʩʛᴇʣ, ɿʘʚʭʘʥ, ɸʨʭʘʥʛʘʡ, ɹʘʷʥ-ᴆʣʛʠʡ, ʉʵʣʵʥʛʵ, ʍʦʚʜ, ʋʚʩ, ɹʘʷʥʭʦʥʛʦʨ, ɹʫʣʛʘʥ, 

ʊᴇʚ, ʍʵʥʪʠʡ, ɻʦʚʴ-ɸʣʪʘʡ, ᴆʚᴇʨʭʘʥʛʘʡ, ɼʦʨʥʦʜ ʛʵʩʵʥ 15 ʘʡʤʛʠʡʥ 49 ʩʫʤʳʥ ʪᴇʚ 

ʪʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʪʘʡ ʙװʩʵʜ ʪʫʩ ʪʫʩ ʦʨʰʠʞ ʙʘʡʥʘ. ʍʘʨʠʥ ʄʦʥʛʦʣ ʫʣʩʳʥ ʠʭʵʥʭ 

ʩʫʤ ʙʫʶʫ 230 ʩʫʤʳʥ ʪᴇʚ ʫʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪʠʡʥ ʙװʩʵʜ ʦʨʰʠʞ ʙʘʡʥʘ (3-ʨ ʛʨʘʬʠʢ). 

ʄʦʥʛʦʣ ʦʨʥʳ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ ʟʫʨʘʛ ʥʴ ʤʘʥʘʡ ʦʨʥʳ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ 

 ʡ ʪʦʛʪʣʳʛ ʠʣʪʛʵʥ ʭʘʨʫʫʣʘʭ ʙʘ ʮʵʚʜʵʛ ʪʘʨʭʘʭװʥʜʩʵʥ ʰʠʥʞ, ᴇʥʜᴇʨ, ᴇʨʛᴇʨʛʠʡʥ ʟװ

ʙʦʣʦʤʞʠʪ ʪʘʣʙʘʡʛ ʭʘʨʫʫʣʩʘʥ ʞʠʞʠʛ ʤʘʩʰʪʘʙʳʥ ʟʫʨʛʫʫʜ ʫʯʠʨ ʙװʩ ʥʫʪʘʛ, ʘʡʤʘʛ, 

ʩʫʤʳʥ ʪᴇʚʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ  ʭʵʤʞʵʵʥʜ װʥʵʤʰʠʣ, ʤʘʛʘʜʣʘʣ ʥʴ ʙʫʫʨʜʘʛ. ʅᴇʛᴇᴇ 

ʪʘʣʘʘʩ ʉʠʙʠʨʠʡʥ װʨʛʵʣʞʠʣʩʵʥ ʪʘʨʭʘʣʪʪʘʡ ʮʵʚʜʛʵʵʩ ʫʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪʪʵʡ ʙװʩ ʨװװ 

ʰʠʣʞʜʵʛ ʟʘʚʩʨʳʥ ʙװʩʵʜ ʦʨʰʜʦʛ ʪʫʣ ʪʫʩ ʰʠʣʞʠʣʪʠʡʥ ʙװʩʠʡʥ ʮʵʚʜʵʛ ʥʴ ʠʭʵʚʯʣʵʥ 

ʘʨʘʣ ʭʵʣʙʵʨʠʡʥ ʪʘʨʭʘʣʪʪʘʡ ʙᴇʛᴇᴇʜ ʛʘʟʨʳʥ ʛʘʜʘʨʛʳʥ ʙװʨʭʵʚʯ ʙʦʣʦʥ ʭʵʣʙʵʨʵʵʩ 

ʭʘʤʘʘʨʘʥ ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʫʡ ʙʠʯʠʣ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʥᴇʭʮᴇʣʪʵʡ ʥʘʨʠʡʥ ʥʷʛʪ 
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3-ʨ ʛʨʘʬʠʢ. ʉʫʤʥʳ ʪЊʚϾϾʜʠʡʥ ʪʦʦ (ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ ʙϾʩʵʵʨ). 
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ʫʷʣʜʘʘʪʘʡ  ʙʘʡʜʘʛ (Ishikawa et al., 2005; Dashtseren et al., 2014). ʀʡʤʜ ʄʦʥʛʦʣ 

ʫʣʩʳʥ ʩʫʤʳʥ ʪᴇʚװװʜʠʡʥ ʮʵʚʜʵʛʪʵʡ ʵʩʵʭʠʡʛ ʪʦʛʪʦʦʭʜʦʦ ʮʵʚʜʛʠʡʥ ʥʘʨʠʡʚʯʠʣʩʘʥ 

ʩʫʜʘʣʛʘʘ ʭʠʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙᴇʛᴇᴇʜ ʮʵʚʜʵʛ ʦʨʰʠʥ ʙʘʡʭʘʜ ʥᴇʣᴇᴇʣᴇʭ ʭװʯʠʥ 

ʟװʡʣʩʠʡʛ ʪʦʦʮʦʦ, ʟʘʛʚʘʨʯʣʘʣ, ʰʘʣʛʫʫʨ װʟװװʣʵʣʪʵʵʨ ʪʦʜʦʨʭʦʡʣʞ ʮʵʚʜʛʠʡʥ 

ʪʘʨʭʘʣʪʳʛ ʰʫʫʜ (ᴇʨᴇʤʜʣᴇʛ, ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʤʞʠʣʪ, ʮʵʚʜʵʛʪ װʟʵʛʜʵʣ, ʤ.ʪ), ʙʦʣʦʥ 

ʰʫʫʜ ʙʫʩ (ʛʝʦʬʠʟʠʢ, ʟʘʛʚʘʨʯʣʘʣ ʛʵʭ ʤʵʪ) ʘʨʛʘʘʨ ʪʦʜʦʨʭʦʡʣʦʭ ʭʵʨʵʛʮʵʵ 

ʰʘʘʨʜʣʘʛʘ ʪʫʣʛʘʨʯ ʙʘʡʥʘ. ʎʵʚʜʵʛ ʩʫʜʣʘʣʳʥ ʩʘʣʙʘʨʳʥ 2008-2016 ʦʥʳ ʭʦʦʨʦʥʜʦʭ 

ʤʦʥʠʪʦʨʠʥʛʠʡʥ ʭʵʤʞʠʣʪ, ʭʵʵʨʠʡʥ ʩʫʜʘʣʛʘʘʥʳ  ʘʞʣʳʥ װʨ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʜʘʨʘʘʭ 

ʩʫʤʳʥ ʪᴇʚװװʜ ʮʵʚʜʵʛ ʜʵʵʨ ʙʘʡʨʣʘʞ ʙʘʡʥʘ (ɿʫʨʘʛ 22). װתʥʜ: 

ω ʍᴇʚʩʛᴇʣ ʘʡʤʛʠʡʥ ʎʘʛʘʘʥʥʫʫʨ, ʈʝʥʯʠʥʣʭװʤʙʵ, ʋʣʘʘʥ-ʋʫʣ, 

ʍʘʥʭ, ʍʘʪʛʘʣ, ɸʨʙʫʣʘʛ, ʎʘʛʘʘʥ-ʋʫʣ, ʎʘʛʘʘʥ-װתʨ, ʎʵʮʵʨʣʵʛ, 

ʊװʥʵʣ, ʎʘʛʘʘʥ-װתʨ, ɾʘʨʛʘʣʘʥʪ, ɹʘʷʥʟװʨʭ 

ω ɿʘʚʭʘʥ ʘʡʤʛʠʡʥ ʊʦʩʦʥʮʵʥʛʵʣ, ʊʵʣʤʵʥ, ʅᴇʤʨᴇʛ, ʆʪʛʦʥ, 

ʊװʜʵʚʪʵʡ, ʎʵʮʵʥ-ʋʫʣ, ʗʨʫʫ 

ω ɸʨʭʘʥʛʘʡ ʘʡʤʛʠʡʥ ʎʘʭʠʨ, ʊʘʨʠʘʪ, ʍʘʥʛʘʡ, ᴆʥʜᴇʨ-ʋʣʘʘʥ 

ω ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʛʠʡʥ ɹʘʷʥʙʫʣʘʛ, ɻʫʨʚʘʥʙʫʣʘʛ, ɿʘʛ, 

ɾʘʨʛʘʣʘʥʪ, ɻʘʣʫʫʪ  

ω ᴆʚᴇʨʭʘʥʛʘʡ ʘʡʤʛʠʡʥ ʋʷʥʛʘ 

ω ɹʘʷʥ-ᴆʣʛʠʡ ʘʡʤʛʠʡʥ ʎʘʛʘʘʥʥʫʫʨ ʪʦʩʛʦʥ 

ω ʊᴇʚ ʘʡʤʛʠʡʥ ʄᴇʥʛᴇʥʤʦʨʴʪ ʟʵʨʵʛ ʥʠʡʪ 7-ʥ ʘʡʤʛʠʡʥ 30 ʩʫʤ, 2 

ʪʦʩʛʦʥʳ ʪᴇʚװװʜ ʙʘʡʥʘ (ɼʘʰʮʵʨʵʥ ʥʘʨ., 2017). 
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22-ʨ ʟʫʨʘʛ. ʎʵʚʜʵʛ ʜʵʵʨ ʦʨʰʠʞ ʙʫʡ ʩʫʤʜʳʥ ʙʘʡʨʰʠʣ. 

ʎʵʚʜʵʛʪʵʡ ʟʘʨʠʤ ʩʫʤʳʥ ʪᴇʚװװʜ ʜʵʵʨ ʭʠʡʛʜʩʵʥ ʫʣ ʭᴇʨʩʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳʥ 

ʟװʩʵʣʪʠʡʛ ʜᴇʨᴇʚʜװʛʵʵʨ ʛʨʘʬʠʢʪ ʭʘʨʫʫʣʘʚ (4-ʨ ʛʨʘʬʠʢ). ʊʫʩ ʛʨʘʬʠʢʘʘʩ ʭʘʨʘʭʘʜ 

ʤʘʥʘʡ ʦʨʥʳ ʮʵʚʜʵʛʪʵʡ ʩʫʤʫʫʜʳʥ ʪᴇʚװװʜ ʭװʡʪʵʥ ʙʦʣʦʥ ʜʫʣʘʘʥ ʮʵʚʜʵʛʪʵʡ ʛʘʟʘʨ 

ʥʫʪʛʫʫʜʘʜ ʙʘʡʨʣʘʞ ʙʘʡʥʘ. ʊʫʭʘʡʣʙʘʣ, ʍᴇʚʩʛᴇʣ ʘʡʤʛʠʡʥ ʎʘʛʘʘʥ-ʥʫʫʨ, ʋʣʘʘʥ-ʫʫʣ 

ʩʫʤ, ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʛʠʡʥ ɻʫʨʚʘʥʙʫʣʘʛ ʩʫʤʫʫʜʳʥ ʪᴇʚʠʡʥ ʮʵʚʜʛʠʡʥ ʪʝʤʧʝʨʘʪʫʨ -

2.6°ʉ-ʵʵʩ -3.1°ʉ ʭʦʦʨʦʥʜ ʭʵʣʙʵʣʟʵʭ ʙʘ ʤʘʥʘʡ ʦʨʥʳ ʭʘʤʛʠʡʥ ʭװʡʪʵʥ ʮʵʚʜʛʠʡʥ 

ʥᴇʭʮᴇʣʪʵʡ ʩʫʤʫʫʜ ʙʦʣʞ ʙʘʡʥʘ. ʍʘʨʠʥ ʍᴇʚʩʛᴇʣ ʘʡʤʛʠʡʥ ʙʫʩʘʜ ʙʦʣʦʥ ʙʫʩʘʜ 

ʩʫʤʫʫʜ ʙʦʣʦʥ ʊᴇʚ ʘʡʤʛʠʡʥ ʄᴇʥʛᴇʥʤʦʨʴʪ ʟʵʨʵʛ ʩʫʤʫʫʜʳʥ ʪᴇʚװװʜʠʡʥ  ʮʵʚʜʛʠʡʥ 

ʪʝʤʧʝʨʘʪʫʨ -0.6°ʉ-ʵʵʩ -1.8°ʉ ʭʦʦʨʦʥʜ ʭʵʣʙʵʣʟʵʭ ʥʴ ʪʫʭʘʡʥ ʩʫʤʫʫʜʘʜ ʜʫʣʘʘʥ 

ʮʵʚʜʵʛ ʪʘʨʭʩʘʥʳʛ ʠʣʵʨʭʠʡʣʥʵ. ʉʫʤʫʫʜʳʥ ʮʵʚʜʛʠʡʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʝʨᴇʥʭʠʡ 

ʰʠʥʞʠʡʛ ʘʚʯ װʟʚʵʣ ʥʫʪʛʠʡʥ ʭʦʡʜ, ᴇʥʜᴇʨʣᴇʛ ʛʘʟʘʨ ʦʨʰʠʭ ʩʫʤʫʫʜʘʜ ʠʣװװ ʙʘʛʘ 

ʙʘʡʭʘʜ ʮʵʚʜʛʠʡʥ ʫʨʜ ʭʠʣ ʦʨʯʤʳʥ ʩʫʤʫʫʜʘʜ ʪʝʤʧʝʨʘʪʫʨ ʥʴ ʠʭ ʙʫʶʫ 0Áʉ ʦʡʨʭʦʥ 

ʙʘʡʥʘ. ʕʥʵʭװװ ʟװʡ ʪʦʛʪʦʣ ʥʴ ʪʫʭʘʡʥ ʩʫʤʫʫʜ ʜʵʵʨʭ ʠʜʵʚʭʪʵʡ ʜʘʚʭʘʨʛʳʥ ʛװʥʜ 

ʥᴇʣᴇᴇʣʞ ʙʫʡʛ 4-ʨ ʛʨʘʬʠʢʘʘʩ ʭʘʨʞ ʙʦʣʥʦ (4-ʨ ʛʨʘʬʠʢ). ɾʠʰʵʵʣʙʵʣ, ʭװʡʪʵʥ ʮʵʚʜʵʛ 

ʙװʭʠʡ ʩʫʤʳʥ ʪᴇʚװװʜʵʜ ʠʜʵʚʭʪʵʡ ʜʘʚʭʘʨʛʳʥ ʛװʥ 3ʤ ïɻ ʵʩ ʙʘʛʘ ʙʘʡʭʘʜ ʜʫʣʘʘʥ 

ʮʵʚʜʵʛ ʙװʭʠʡ ʩʫʤʳʥ ʪᴇʚװװʜ ʜʵʵʨ 5ʤ ʭװʨʯ ʙʘʡʚ. ʅᴇʛᴇᴇ ʪʘʣʘʘʩ ʤʘʥʘʡ ʦʨʥʳ ʠʭʵʥʭ 

ʮʵʚʜʵʛʪʵʡ ʩʫʤʫʫʜ ʦʣʦʥ ʷʥʟʳʥ ʙʘʡʛʘʣʠʡʥ ʥᴇʭʮᴇʣ ʙװʭʠʡ ʛʘʟʨʫʫʜʘʜ ʙʘʡʨʣʘʜʘʛ. ʕʥʵ 

ʥʴ ʪʫʭʘʡʥ ʩʫʤʫʫʜʳʥ ʪᴇʚʠʡʥ ʜʦʦʨʭ ʮʵʚʜʵʛʪ ʘʛʫʫʣʘʛʜʘʭ ʤᴇʩʥʠʡ ʭʵʤʞʵʵʛ ᴇᴇʨ ᴇᴇʨ 

ʫʪʛʘʪʘʡ ʙʘʡʭʘʜ ʭװʨʛʵʞ ʙʦʣʦʭ ʶʤ. ɾʠʰʵʵʣʙʵʣ; ʎʵʚʜʵʛ ʩʫʜʣʘʣʳʥ ʩʘʣʙʘʨʳʥ 



ʎʵʚʜʵʛ, ʭװʡʪʥʠʡ װʟʵʛʜʣʠʡʥ ʪʘʨʭʘʣʪʳʥ װʥʵʣʛʵʵ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʣʳʥ ʪʘʡʣʘʥ. 

62 
 

ʩʫʜʣʘʘʯʠʜ 2009, 2010 ʦʥʫʫʜʘʜ ɸʣʪʘʡʥ ʫʫʣʩʘʜ ʭʵʜ ʭʵʜʵʥ ʛʘʟʘʨ ʮʵʚʜʛʠʡʥ 

ʤʦʥʠʪʦʨʠʥʛʠʡʥ ʮʦʦʥʦʛʫʫʜ ᴇʨᴇʤʜᴇʞ ʪʦʥʦʛʣʦʩʦʥ ʙʘʡʜʘʛ. ʊʫʩ ʭʵʵʨʠʡʥ 

ʩʫʜʘʣʛʘʘʛʘʘʨ ʮʵʚʜʛʠʡʥ ʮʫʣ, ʩʫʜʘʣ ʪʦʛʪʦʮ ʛʦʣʜʫʫ ʠʣʵʨʯ ʙʘʡʩʘʥ ʙʦʣʦʚʯ ʤᴇʩʥʠʡ 

ʟʫʟʘʘʥ װʝ ʜʘʡʨʘʣʜʘʭ ʥʴ ʭʦʚʦʨ ʙʘʡʩʘʥ. ʍʘʨʠʥ ʩʫʜʣʘʘʯ ʗ. ɾʘʤʙʘʣʞʘʚ ʪʵʨʛװװʪʵʡ  

ʩʫʜʣʘʘʯʠʜ 2011 ʦʥʜ  ɼʘʨʭʘʜʳʥ ʭʦʪʛʦʨʳʥ ɸʨʩʘʡʥ ʙᴇᴇʨʛʠʡʥ ʦʨʦʡ, ʛʦʣʳʥ ʭᴇʥʜʠʡʜ 

ʟʵʨʵʛ ʛʘʟʨʫʫʜʘʜ ᴇʨᴇʤʜᴇʞ ʮʵʚʜʛʠʡʥ ʮʫʣ, ʩʫʜʘʣ, ʙʘʟʘʣʴ ʟʵʨʵʛ ʪʦʛʪʦʮʫʫʜ ʠʣʨװװʣʩʵʥ 

ʙʦʣ ɸ.ɼʘʰʮʵʨʵʥ ʪʵʨʛװװʪʵʡ  ʩʫʜʣʘʘʯʠʜ 2016 ʦʥʜ ʎʘʛʘʘʥʥʫʫʨ, ʈʝʥʯʠʥʣʭװʤʙʵ, 

ʋʣʘʘʥ-ʋʫʣ ʟʵʨʵʛ ʩʫʤʫʫʜʳʥ ʪᴇʚʠʡʥ ʦʡʨʦʣʮʦʦ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʠʣ ʷʚʫʫʣʞ  ʪʫʩ ʛʘʟʘʨ 

ʦʨʯʤʳʥ ʮʵʚʜʵʛ ʥʴ ʮʫʣ, װʝʣʵʛ, ʭᴇʚʤᴇʣ, װװʨʣʵʛ ʪʦʛʪʦʮʪʦʡ ʙʦʣʦʭʳʛ ʪʦʛʪʦʦʩʦʥ ʙʘ 

ʠʭʵʥʭ ʩʫʤʳʥ ʪᴇʚװװʜʠʡʥ ʮʵʚʜʛʠʡʥ ʤᴇʩʞʠʣʪʠʡʥ ʭʵʤʞʵʵ 10-40 ʦʨʯʠʤ ʭʫʚʠʡʥ 

ʭʦʦʨʦʥʜ ʭʵʣʙʵʣʟʵʞ ʙʘʡʥʘ. ʋʫʨ ʘʤʴʩʛʘʣ ʭʫʨʜʘʮʪʘʡ ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʫʡ ʵʥʵ ʮʘʛ װʝʜ 

ʮʵʚʜʵʛ ʪװװʥʜ ʘʛʫʫʣʘʛʜʘʭ ʤᴇʩʞʠʣʪ ʭʘʡʣʞ ʩʫʤʫʫʜʘʜ ʙʘʡʭ ʠʥʞʝʥʝʨʠʡʥ 

ʙʘʡʛʫʫʣʘʤʞʠʜ װʟװװʣʵʭ ʩᴇʨᴇʛ װʨʛʵʣʞʣʵʭ ʥʴ ʠʣʵʨʭʠʡ ʶʤ. 

5.1.1.  ʍЊʚʩʛЊʣ ʘʡʤʛʠʡʥ ʮʵʚʜʵʛʪʵʡ ʩʫʤʳʥ ʪЊʚϾϾʜ 

ʍᴇʚʩʛᴇʣ ʘʡʤʛʠʡʥ ʩʫʤʜʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʮʵʚʜʛʠʡʥ  ʙװʭ ʙװʩʣװװʨ ʠʣʵʨʥʵ. 

ɻʵʭʜʵʵ ʪʫʩ ʩʫʤʳʥ  ʪᴇʚװװʜ ʙװʛʜʵʵʨʵʵ ʮʵʚʜʵʛ ʜʵʵʨ ʦʨʰʜʦʛʛװʡ. ɼʵʵʨ ʜʫʨʜʩʘʥʘʘʨ 

ʎʘʛʘʘʥʥʫʫʨ, ʈʝʥʯʠʥʣʭװʤʙʵ, ʋʣʘʘʥ-ʋʫʣ, ʍʘʥʭ, ʍʘʪʛʘʣ, ɸʨʙʫʣʘʛ, ʎʘʛʘʘʥ-ʋʫʣ, 

4-ʨ ʛʨʘʬʠʢ. ʘ) ʎʘʛʘʘʥ-ʫʫʣ ʩʫʤʳʥ ʪЊʚ ʙ) ʎʵʮʵʨʣʵʛ , ʚ) ʋʣʘʘʥ-ʫʫʣ, ʛ) ɸʨʙʫʣʘʛ ʜ) ʏʘʥʜʤʘʥʴ-ЉʥʜЊʨ, ʝ) ʊϾʥʵʣ 
ʸ) ɹʘʷʥʟϾʨʭ ʞ) ɻʫʨʚʘʥʙʫʣʘʛ, ʟ) ʎʘʛʘʘʥ-ʥʫʫʨ ʠ) ʄЊʥʛЊʥʤʦʨʴʪ 
















































































































