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ᴆʄʅᴆʍ תɻ 

 

ʋʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ װװʩʵʞ ʭᴇʛʞʩᴇʥʠʡ 100 ʞʠʣʠʡʥ ʦʡ, ʋʫʣ ʫʫʨʭʘʡʥ װʥʜʵʩʥʠʡ ʜʵʵʜ 

ʙʦʣʦʚʩʨʦʣʪʦʡ ʤʵʨʛʵʞʠʣʪʵʥ ʙʵʣʪʛʵʩʥʠʡ 50 ʞʠʣʠʡʥ ʦʡʜ ʟʦʨʠʫʣʘʥ ʐʋʊʀʉ-ʠʡʥ ʋʫʣ ʫʫʨʭʘʡʥ 

ʩʘʣʙʘʨʳʥ ʙʘʛʰ ʥʘʨʳʥ ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ 50 ʜʫʛʘʘʨ ʙʘʛʘ ʭʫʨʘʣ ñʋʫʣ ʫʫʨʭʘʡʥ װʡʣʜʚʵʨʣʵʣ-

ʋʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠ, ʕʨʜʵʩ ʙʦʣʦʚʩʨʫʫʣʘʣʪ, ʄʝʥʝʞʤʝʥʪò ʥʵʨʪʵʡʛʵʵʨ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʛʜʘʞ 

ʙʘʡʥʘ. ʍʫʨʘʣʜ ʫʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠ, ʛʝʦʪʝʭʥʠʢ, ʤʝʥʝʞʤʝʥʪ, ʵʢʦʣʦʛʠ ʙʦʣʦʥ ʵʨʜʵʩ 

ʙʦʣʦʚʩʨʫʫʣʘʣʪ, ʠʥʞʝʥʝʨʯʣʵʣ, ʭᴇʜᴇʣʤᴇʨʠʡʥ ʘʶʫʣʛװʡ ʙʘʡʜʘʣ, ʵʨװװʣ ʘʭʫʡʥ ʯʠʛʣʵʣʵʵʨ ʥʠʡʪ 

26 ᴇʛװװʣʵʣ, ʠʣʪʛʵʣʠʡʛ ʠʨװװʣʩʵʥ ʙᴇʛᴇᴇʜ ʪʵʜʛʵʵʨʠʡʛ ñʇʨʦʬʝʩʩʦʨ, ʙʘʛʰ ʥʘʨʳʥ ʵʨʜʵʤ 

ʰʠʥʞʠʣʛʵʵʥʠʡ ʙװʪʵʵʣʠʡʥ ʵʤʭʵʪʛʵʣò-ʜ ʥʵʛʪʛʵʥ ʭʵʚʣװװʣʞ ʙʘʡʥʘ. ʋʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠ, ʠʣ 

ʫʫʨʭʘʡʥ ʪᴇʣᴇʚʣᴇʣʪ, ʯʫʣʫʫʣʛʠʡʥ ʩʫʜʘʣʛʘʘ, ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ ʩʫʜʘʣʛʘʘ, װʡʣʜʚʵʨʣʵʣʠʡʥ 

ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘ, ʵʨװװʣ ʘʭʫʡ, ʫʫʨʭʘʡʥʫʫʜ ʜʘʭʴ ʦʚʦʦʣʛʦ, ʘʞʣʳʥ ʙʦʣʦʥ ʘʞʣʳʥ ʙʫʩ ʙװʩʠʡʥ 

ʪʦʛʪʚʦʨʞʠʣʪ, ʵʢʦʣʦʛʠ, ʵʜʠʡʥ ʟʘʩʘʛ, ʵʨʜʩʠʡʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪ, ʮʘʭʠʣʛʘʘʥ ʭʘʥʛʘʤʞ, ʪʦʥʦʛ 

ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʩʠʩʪʝʤ ʜʵʭ ʰʠʥʵʯʣʵʣʪ, װʡʣʯʠʣʛʵʵ, ʛʦʨʠʤʳʥ ʩʫʜʘʣʛʘʘ ʟʵʨʵʛ ᴇʨʛᴇʥ ʭװʨʵʵʛ 

ʭʘʤʘʨʩʘʥ ʙװʪʵʵʣװװʜ ʵʥʵʭװװ ʵʤʭʵʪʛʵʣʜ ʪʫʩʛʘʛʜʩʘʥ.  

ʕʨʜʵʤ ʰʠʥʞʠʣʛʵʵ, װʡʣʜʚʵʨʣʵʣʠʡʥ ʦʣʦʥ ʪʘʣʪ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʰʠʥʞʠʣʛʵʵ, ʩʫʜʘʣʛʘʘ 

ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʥ ʯʠʛʣʵʣʵʵʨ ʵʨʜʵʤʪʵʜ ʤʵʨʛʵʞʠʣʪʵʥ ʥʘʨʳʥ ᴇʤʥᴇ ʜʵʚʰװװʣʵʛʜʵʞ ʙʫʡ 

ʘʩʫʫʜʣʫʫʜ ʙʘʡʛʘʘ ʙʦʣʦʚʯ ʥʠʡʛʤʠʡʥ ʟʘʭʠʘʣʛʘ, ʵʨʵʣʪ ʭʵʨʵʛʮʵʵʥʠʡ ʪʘʣʘʘʩ ʭʘʥʛʘʣʪʪʘʡ ʙʫʩ 

ʙʘʡʛʘʘʛ ʪʵʤʜʵʛʣʵʭ ʥʴ ʟװʡʪʵʡ ʛʵʞ װʟʣʵʵ.  

ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʪᴇʨʠʡʥ ᴇʤʯʠʪ ʫʫʣ ʫʫʨʭʘʡʥ ʪʦʤʦʦʭʦʥ װʡʣʜʚʵʨװװʜʵʜ ʵʨʜʵʤ ʩʫʜʣʘʣʳʥ 

ʵʨʵʣʪ ʙʘʡʚʯ, ʪʵʜʛʵʵʨʠʡʛ ʛʘʨʜʘʥ ʛװʡʮʵʪʛʵʭ ʙʦʣʦʤʞ ʥᴇʭʮᴇʣ ʥʴ ʪᴇʨʠʡʥ ᴇʤʯʠʡʥ ʠʭ ʩʫʨʛʫʫʣʠʫʜ, 

ʪװװʥʠʡ ʙװʨʵʣʜʵʭװװʥʠʡ ʥʵʛʞװװʜ, ʵʨʜʵʤʪʜʠʡʥ ʭʫʚʴʜ װʥʜʩʵʥʜʵʵ ʭʘʘʛʜʤʘʣ ʙʘʡʥʘ. ʕʥʵ ʥʴ 

ñʊʝʥʜʝʨʠʡʥ ʪʫʭʘʡ ʭʫʫʣʴò-ʠʡʥ ʟʦʭʠʮʫʫʣʘʣʪʳʥ ʟʘʨʠʤ ʟʘʘʣʪ ñתʡʣʜʚʵʨʣʵʣ-ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵò-

ʥʠʡ ʘʞʣʳʛ ʭʦʣʙʦʭ ʙʫʩ ʩʘʣʛʘʭ ʥᴇʭʮᴇʣ ʙʦʣʩʥʳʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ʀʡʤʵʵʩ ʵʨʜʵʤʪʵʥ ʩʫʜʣʘʘʯʠʜ 

ʩʫʜʣʘʭ ʘʩʫʫʜʣʫʫʜʳʥ ʛʘʜʥʘ ʦʨʭʠʛʜʦʞ װʥʜʩʵʥʜʵʵ ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣ ʵʟʵʥ ʭʦʣʙʦʛʜʦʛʯʛװʡ ʙʦʣʞ 

ʙʘʡʛʘʘʛ ʪʵʤʜʵʛʣʵʞ ʙʘʡʥʘ. 

ʋʛ ʥʴ ʮʘʛ װʝʠʡʥ ʰʘʘʨʜʣʘʛʘʘʨ ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣ ᴇʥʜᴇʨ ʪװʚʰʠʥʜ, ᴇʨʛᴇʥ ʭװʨʵʵʥʜ ʷʚʘʛʜʘʭ 

ʸʩʪʦʡ ʥʴ ʦʡʣʛʦʤʞʪʦʡ. ʍʵʜʠʡʛʵʵʨ ʠʡʤʵʨʭװװ ʥᴇʭʮᴇʣ ʙʘʡʜʘʣ ʙʘʡʛʘʘ ʙʦʣʦʚʯ ʙװʪʵʵʣ ʪʫʫʨʚʠʣʜʘʘ 

ʙװʪʵʵʣʯʵʵʨ ʭʘʥʜʘʞ ʙʫʡ ʵʨʜʵʤʪʵʥ ʙʘʛʰ ʥʘʨʪ ʪʘʣʘʨʭʘʣ ʠʣʵʨʭʠʡʣʴʝ. 

 

ʕʨʜʵʤ ʩʫʜʣʘʣʳʥ ʘʞʠʣ ʰʠʥʵ ʰʘʪʘʥʜ ʛʘʨʘʭ ʙʦʣʪʫʛʘʡ. 
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ʍʫʨʘʘʥʛʫʡ - ʍװʜʨʠʡʥ ʠʣ ʫʫʨʭʘʡʥ ʘʞʣʳʥ ʙʫʩ ʭʘʞʫʫʜ ʥᴇʣᴇᴇʣᴇʭ ʛʝʦʣʦʛʠ, ʩʪʫʨʢʪʫʨ, ʯʫʣʫʫʣʛʠʡʥ ʰʠʥʞ ʯʘʥʘʨ, ʛʘʟʨʳʥ 

ʛװʥʠʡ ʫʩʥʳ ʥᴇʣᴇᴇʣʣʠʡʛ ʪʫʩʛʘʞ ʘʞʣʳʥ ʙʫʩ ʭʘʞʫʫʛʠʡʥ ʪʦʛʪʚʦʨʞʠʣʪʳʥ ʟʘʛʚʘʨ ʙʘʡʛʫʫʣʩʘʥ. ʊʦʛʪʚʦʨʞʠʣʪʳʥ ʟʘʛʚʘʨʪ 

ᴇʤʥᴇ ʥʴ ʩʫʜʘʣʩʘʥ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ װʨ ʜװʥʛװװʜʠʡʛ ʪʫʩʛʘʞ, ʫʣʤʘʘʨ ʥʵʤʵʣʪʵʵʨ ʦʜʦʦ ʰʠʥʵʯʣʵʛʜʵʥ ʙʦʣʦʚʩʨʫʫʣʘʛʜʩʘʥ 

ʪᴇʩʣʠʡʥ ʵʭʥʠʡ װʝ ʰʘʪʥʳ ʭװʨʵʵ ʭʷʟʛʘʘʨʘʘʩ ʘʚʩʘʥ 307 ʜʵʵʞʠʡʥ װʨ ʜװʥʛ ʪʫʩʛʘʞ, ʘʞʣʳʥ ʙʫʩ ʭʘʞʫʫʛʠʡʥ ʧʘʨʘʤʝʪʨװװʜʠʡʛ 

ʪʦʜʦʨʭʦʡʣʩʦʥ. ʕʨʜʵʥʵʪʠʡʥ ʭװʜʨʠʡʥ ʠʣ ʫʫʨʭʘʡʥ ʘʞʣʳʥ ʙʫʩ ʭʘʞʫʫʛʠʡʥ ʪʦʛʪʚʦʨʞʠʣʪ ʞʠʛʜ ʙʫʩ, ʛװʥʟʛʠʡʨʵʭ ʯʠʛʣʵʣʜ 

ʪʦʛʪʚʦʨʞʠʣʪ ʘʣʜʘʛʜʘʭ ʟװʡ ʪʦʛʪʦʣʪʦʡ ʙʘʡʥʘ. 

ʊϮʣʭϮϮʨ Ϯʛð ʛʠʜʨʦʛʝʦʣʦʛʠ, ʩʪʫʢʪʫʨ, ʯʫʣʫʫʣʘʛ, ʠʣ ʫʫʨʭʘʡʥ ʛϮʥ, Ϯʥʜʩʵʥ ϺʥʮϺʛ, ʟʘʛʚʘʨ

I. ʋɼʀʈʊɻɸʃ 

 ʍװʜʨʠʡʥ ʠʣ ʫʫʨʭʘʡʥ ʭʵʚʠʡʥ ʘʞʠʣʣʘʛʘʘ 
ʭʵʨʵʛʞʠʭʵʜ ʘʞʣʳʥ ʙʫʩ ʭʘʞʫʫʛʠʡʥ ʪʦʛʪʚʦʨʞʠʣʪ 
ʩʘʣʰʛװʡ ʭʦʣʙʦʦʪʦʡ. ʍʘʞʫʫʛʠʡʥ ʪʦʛʪʚʦʨʞʠʣʪʳʥ 
ʟʘʛʚʘʨʳʛ ʘʰʠʛʣʘʥ ʠʣ ʫʫʨʭʘʡ, ʦʚʦʦʣʛʦ, ʜʘʣʘʥʛʠʡʥ 
ʭʘʞʫʫʥʫʫʜʘʜ ʛʫʣʩʘʭ, ʥʫʨʘʭ ʤʘʛʘʜʣʘʣʳʛ 
ʪʦʜʦʨʭʦʡʣʦʭ, ʭʘʞʫʫʛʠʡʥ ʭʵʤʞʵʵʩװװʜʠʡʛ 
ʭʷʟʛʘʘʨʣʘʭ, ʩʫʜʘʣʛʘʘ ʤʦʥʠʪʦʨʠʥʛ ʭʠʡʭ, ʵʨʩʜʵʣʵʵʩ 
ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ ʛʵʭ ʟʵʨʵʛ ʪʫʣʛʘʤʜʩʘʥ 
ʘʩʫʫʜʣʫʫʜʳʛ ʰʫʫʨʭʘʡ, ʦʥʦʚʯʪʦʡ ʰʠʡʜʚʵʨʣʵʭ 
ʙʦʣʦʤʞʪʦʡ ʶʤ. ʄᴇʥ ʪװװʥʯʣʵʥ ʘʣʠʚʘʘ ʭװʜʨʠʡʥ ʠʣ 
ʫʫʨʭʘʡʥ ʘʞʣʳʥ ʙʫʩ ʭʘʞʫʫʛʠʡʥ ʭʵʤʞʵʵʩװװʜʠʡʛ ʟᴇʚ 
ʪʦʜʦʨʭʦʡʣʦʭ ʷʚʜʘʣ ʥʴ ʦʨʜʳʛ ʘʰʠʛʣʘʭ ʵʜʠʡʥ 
ʟʘʩʛʠʡʥ ᴇʛᴇᴇʞ, ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ, 
ʭʘʘʣʪ, ʪʦʛʪʚʦʨʪʦʡ ʭᴇʛʞʣʠʡʛ ʭʵʨʵʛʞװװʣʵʭ 
ʪᴇʣᴇʚʣᴇʛᴇᴇ ʙʦʣʦʚʩʨʫʫʣʘʭ, ʪʦʦʮʦʦʣʣʳʛ ʛװʡʮʵʪʛʵʭʵʜ 
ʛʦʣʣʦʭ װװʨʵʛʪʵʡ ʙʘʡʥʘ. ʆʨʯʠʥ װʝʜ ʫʫʣ ʫʫʨʭʘʡʥ 
ʰʠʥʞʣʵʭ ʫʭʘʘʥ ʥʴ ʦʨʜʳʥ ʥᴇᴇʮʠʡʛ ʵʜʠʡʥ ʟʘʩʛʠʡʥ 
ʭʫʚʴʜ ᴇʛᴇᴇʞʪʵʡ, ʘʶʫʣʛװʡ ʘʰʠʛʣʘʭ ʛʵʩʵʥ װʥʜʩʵʥ 
ʭʦʸʨ ʯʠʛʣʵʣװװʜʵʜ ʟʦʨʠʣʪ ʜʵʚʰװװʣʵʥ, 
ʭʘʨʠʫʮʣʘʛʘʪʘʡ ʫʫʣ ʫʫʨʭʘʡʥ ʭʵʣʙʵʨʵʵʨ ʭᴇʛʞʠʞ 
ʙʘʡʥʘ. ʍװʜʨʠʡʥ ʠʣ ʫʫʨʭʘʡʥ ʘʞʣʳʥ ʙʫʩ ʭʘʞʫʫʛʠʡʥ 
ʪʦʪʚʦʨʞʠʣʪʳʛ ʭʘʥʛʘʭ ʟʘʤʘʘʨ ʘʶʫʣʛװʡ ʘʰʠʛʣʘʣʪʳʥ 
ʥᴇʭʮʣʠʡʛ ʙװʨʜװװʣʞ, ʫʣʤʘʘʨ ʥᴇᴇʮʠʡʛ ʠʞ ʙװʨʵʥ, 
ʭʘʷʛʜʘʣʛװʡ ʦʣʙʦʨʣʦʭ ʟʦʨʠʣʪ ʥʴ ʪʦʛʪʚʦʨʪʦʡ 
ʭᴇʛʞʣʠʡʥ װʥʜʩʵʥ ʟʦʨʠʣʛʳʛ ʭʘʥʛʘʥʘ. ʀʣ ʫʫʨʭʘʡʥ 
ʛװʥʟʛʠʡʨʵʣʪʠʡʛ ʜʘʛʘʞ ʯʫʣʫʫʣʛʠʡʥ ʭʫʚʠʨʘʣ 
ᴇᴇʨʯʣᴇʣʪʪʵʡ ʭʦʣʙʦʦʪʦʡʛʦʦʨ ʫʨʴʜʯʠʣʘʥ 
ʪʘʘʤʘʛʣʘʭʘʜ ʙʵʨʭʰʵʵʣʪʵʡ ᴇʛᴇʛʜʣʠʡʥ 
ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʞ, ʘʰʠʛʣʘʣʪʳʥ ʪʝʭʥʦʣʦʛʠʡʥ 
ʪʦʦʮʦʦʣʣʳʥ ʘʨʛʘʯʣʘʣʳʛ ʭʘʞʫʫʛʠʡʥ 
ʪʦʛʪʚʦʨʞʠʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ 
ʪᴇʛʩʛᴇʣᴇʛ ʵʣʝʤʝʥʪʠʡʥ ʘʨʛʘʜ ʩʫʫʨʠʣʩʘʥ ʤʵʜʵʵʣʣʠʡʥ 
ʪʝʭʥʦʣʦʛʠʪʦʡ ʭʦʩʣʫʫʣʘʥ ᴇʥʜᴇʨ ʥʘʨʠʡʚʯʣʘʣʪʘʡ 
ʘʞʣʳʥ ʙʫʩ ʭʘʞʫʫʛʠʡʥ ʪʦʛʪʚʦʨʪʦʡ ʥᴇʭʮᴇʣᴇᴇʨ 
ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʭʵʤʞʵʵʩװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ 
ʪʵʛʰʠʪʛʵʣʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭ ʥʴ ʯʫʭʘʣ ʘʯ 
ʭʦʣʙʦʛʜʦʣʪʦʡ.  

II. ʉʕɼɺʀʁʅ ʉʋɼʃɸɻɼʉɸʅ ɹɸʁɼɸʃ 

ɼʵʣʭʠʡʥ ʫʣʩ ʦʨʥʫʫʜʘʜ XVIII ʟʫʫʥʳ ʜʫʥʜ װʝʜ ʛװʥ 
ʪʦʛʪʦʮʪʦʡ ʦʨʜʳʛ ʘʰʠʛʣʘʭʪʘʡ ʟʵʨʵʛʮʵʞ ʭװʜʨʠʡʥ ʠʣ 
ʫʫʨʭʘʡʥ ʘʞʣʳʥ ʙʫʩ ʭʘʞʫʫʛʠʡʥ ʛʫʣʩʘʣʪ ʥʫʨʣʳʥ 
ʥᴇʣᴇᴇʛᴇᴇʨ ʫʫʨʭʘʡ ʭʘʘʛʜʘʭ ʥᴇʭʮᴇʣ ʙװʨʜʩʵʥ. װתʥʪʵʡ 
ʟʵʨʵʛʮʵʞ ʐʚʝʜʠʡʥ ʭʘʥʪ ʫʣʩʳʥ ʃʫʣʝʘ ʪʝʭʥʦʣʦʛʠʡʥ 
ʠʭ ʩʫʨʛʫʫʣʠʡʥ ʩʫʜʣʘʘʯ, ʜʦʢʪʦʨ ʋʠʣʴʷʤ ɺʠʩʪʨʫʣʠʜ, 

ɿʍʋ (ʪʵʨ װʝʠʡʥ)-ʳʥ ʵʨʜʵʤʪʵʥ ʜʦʢʪʦʨ ɻ.ʃ.ʌʠʩʝʥʢʦ 
ʛʵʭ ʤʵʪ ʵʨʜʵʤʪʵʜ ʭʘʞʫʫʛʠʡʥ ʪʦʛʪʚʦʨʞʠʣʪʳʛ 
ʩʫʜʣʘʭʘʜ װʥʵʪʵʡ ʭʫʚʴ ʥʵʤʵʨ ʦʨʫʫʣʩʘʥ ʙʘ ʪʫʭʘʡʥ װʝʜ 
ʭʘʨʴʮʘʥʛʫʡ ʭʫʨʜʘʮʪʘʡʛʘʘʨ ʘʰʠʛʣʘʣʪ ʷʚʘʛʜʘʞ 
ʙʘʡʩʘʥ ʭװʜʵʨ, ʥװװʨʩʥʠʡ ʪʦʤʦʦʭʦʥ ʠʣ ʫʫʨʭʘʡʥʫʫʜ 
ʥʴ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ᴇʨʛᴇʥ ʭװʨʵʵʪʵʡ ʪʘʣʙʘʨ ʙʦʣʞ, 
ʧʨʘʢʪʠʢ ʵʨʵʣʪ ʭʵʨʵʛʮʵʵ ᴇʩᴇʞ ʙʘʡʩʘʥ ʥʴ ʩʫʜʘʣʛʘʘʥʳ 
ʘʞʣʳʥ ʵʨʯ ʜʘʣʘʡʮʳʛ ʪʦʜʦʨʭʦʡʣʞ ʙʘʡʞʵʵ [6]. 
ʄʦʥʛʦʣʜ ʥװװʨʩʥʠʡ ʠʣ ʫʫʨʭʘʡʥ ʭʘʞʫʫʛʠʡʥ 
ʪʦʛʪʚʦʨʞʠʣʪʳʥ ʯʠʛʣʵʣʵʵʨ ɼʦʢʪʦʨ ʃ.ɾʘʨʛʘʣʩʘʡʭʘʥ, 
ʜʦʢʪʦʨ ɹ.ɻʘʥʟʦʨʠʛ ʥʘʨ ʛʫʣʩʘʣʪ, ʥʫʨʣʳʥ ʰʘʣʪʛʘʘʥ, 
ʥᴇʣᴇᴇʣᴇʭ ʭװʯʠʥ ʟװʡʣ, ʘʥʛʠʣʘʣ ʟʵʨʛʠʡʛ 
ʙʦʣʦʚʩʨʫʫʣʩʘʥ. ɼʦʢʪʦʨ ʎ.ɸʨʠʫʥʞʘʨʛʘʣ, 
ɹ.ʃʘʡʭʘʥʩװʨʵʥ, ʉ.ʎʵʜʵʥʜʦʨʞ, ɹ.ɹʘʪʙʦʣʜ ʥʘʨʳʥ 
ʵʨʜʵʤʪʵʜ ʕʨʜʵʥʵʪʠʡʥ ʠʣ ʫʫʨʭʘʡʥ ʯʫʣʫʫʣʛʠʡʥ 
ʰʠʥʞ ʯʘʥʘʨʳʥ ʩʫʜʘʣʛʘʘ [11], ʪʵʩʵʣʵʛʵʵʥʵʵʩ װװʩʵʭ 
ʯʠʯʠʨʭʠʡʣʣʠʡʥ װʟװװʣʵʣʪ [8], ʭʘʞʫʫʛʠʡʥ 
ʪʦʛʪʚʦʨʞʠʣʪʳʥ ʩʫʜʘʣʛʘʘʛ ʭʠʡʞ, װʨ ʜװʥʛ 
ʭʵʣʵʣʮװװʣʩʵʥ ʙʘʡʥʘ. ʍװʜʨʠʡʥ ʠʣ ʫʫʨʭʘʡʥ ʘʞʣʳʥ 
ʙʫʩ ʭʘʞʫʫʜ ʘʛʫʫʣʘʛʜʘʭ ʯʫʣʫʫʣʛʠʡʥ ʰʠʥʞ ʯʘʥʘʨʳʛ 
ʠʣ ʫʫʨʭʘʡʥ ʛװʥʪʵʡ ʫʷʣʜʫʫʣʘʥ ʪʦʛʪʚʦʨʪʦʡ ʥᴇʭʮᴇʣ 
ʭʘʥʛʘʭ ʘʞʣʳʥ ʙʫʩ ʭʘʞʫʫʛʠʡʥ װʥʜʩʵʥ ᴇʥʮʛʠʡʛ 
ʪʦʜʦʨʭʦʡʣʦʭ ʭʘʞʫʫʛʠʡʥ ʪʦʛʪʚʦʨʞʠʣʪʳʥ ʟʘʛʚʘʨ 
ʙʦʣʦʚʩʨʫʫʣʘʭ ʥʴ ʠʣ ʫʫʨʭʘʡʥ ʵʨʩʜʵʣʪʵʡ ʥᴇʭʮᴇʣ, 
ʙʘʡʜʘʣʜ ʰʠʡʜʚʵʨ ʛʘʨʛʘʭʘʜ ʪʫʩʪʘʡ ʪʫʣ ʩʫʜʣʘʭ ʯʫʭʘʣ 
ʘʩʫʫʜʘʣ ʙʦʣʩʦʥ ʙʘʡʥʘ.  

III. ɼʕʃʍʀʁʅ ɹɸ ʄʆʅɻʆʃ ʆʈʅʓ ʍתɼʈʀʁʅ 

ʀʃ ʋʋʈʍɸʁʅ ʍɸɾʋʋɻʀʁʅ 

ʊʆɻʊɺʆʈɾʀʃʊʓʅ ʅᴆʍʎᴆʃ, ɹɸʁɼɸʃ 

ɼʵʣʭʠʡʥ ʭװʜʨʠʡʥ ʠʣ ʫʫʨʭʘʡʥʫʫʜ 110-850ʤ-ʠʡʥ 
ʛװʥʜ (1-ʨ ʟʫʨʘʛ), ʜʫʥʜʞʘʘʨ 42.60  װʥʜʩʵʥ ʭʘʞʫʫʪʘʡ 
(2-ʨ ʟʫʨʘʛ) ʙʘʡʭʘʜ ʛʫʣʩʘʣʪ ʥʫʨʣʳʥ ʙʵʨʭʰʵʵʣ װװʩʵʞ 
ʙʘʡʩʘʥ ʙʦʣ ʄʦʥʛʦʣ ʦʨʥʳ ʭװʜʨʠʡʥ ʠʣ 
ʫʫʨʭʘʡʥʫʫʜʳʥ ʛװʥ ʥʴ ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʣʘʘʨ 40-320ʤ, 
ʠʨʵʵʜװʡʥ ʵʮʩʠʡʥ ʛװʥ ʥʴ 70-701ʤ, ʜʫʥʜʞʘʘʨ 520 
 ʥʜʩʵʥ ʭʘʞʫʫʪʘʡʛʘʘʨ (3-ʨ ʟʫʨʘʛ) ʘʰʠʛʣʘʣʪ ʷʚʫʫʣʞװ
ʙʘʡʛʘʘ ʥʴ ʵʨʩʜʵʣʪʵʡ ʥᴇʭʮᴇʣ ʙʘʡʜʘʣʪʘʡ ʙʘʡʛʘʘʛ 
ʠʣʪʛʵʥʵ. ɻʫʣʩʘʣʪ, ʥʫʨʘʣ ʪʦʭʠʦʣʜʦʭ װʝʜ ʥᴇᴇʮ 
ʜʘʨʘʛʜʘʭ, ʫʣʤʘʘʨ ʭװʜʵʨ ʙʦʭʠʨʜʩʦʥʦʦʩ װװʜʵʣʪʵʡ 
ʪᴇʩʣʠʡʥ ᴇʛᴇᴇʞʠʡʥ ʙʫʫʨʘʣʪ, ʤᴇʥ ʠʣ ʫʫʨʭʘʡʥ ʪװʨ 
ʭʘʘʣʪʳʥ װʝʠʡʥ ʩʫʣ ʟʦʛʩʦʣʪʦʦʩ װװʜʵʣʪʵʡ ʵʜʠʡʥ 
ʟʘʩʛʠʡʥ ʘʣʜʘʛʜʘʣ,  ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʭʦʭʠʨʦʣ ʫʯʨʘʭ 
ʟʵʨʵʛ ʙʵʨʭʰʵʵʣʪʵʡ ʥᴇʭʮᴇʣ ʙʘʡʜʘʣʪʘʡ ʙʘʡʥʘ.  
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ʋʫʣ ʫʫʨʭʘʡʥ Ϯʡʣʜʚʵʨʣʵʣ-ʋʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠ, ʵʨʜʵʩ ʙʦʣʦʚʩʨʫʫʣʘʣʪ, ʤʝʥʝʞʤʝʥʪ 

9 

 
4-ʨ ʟʫʨʘʛ. ʕʨʜʵʥʵʪʠʡʥ ʠʣ ʫʫʨʭʘʡʥ ʪᴇʩʣʠʡʥ ʵʭʥʠʡ װʝ ʰʘʪʥʳ 

ʛʘʜʘʨʛʫʫʛʘʘʩ ʘʚʩʘʥ ʜʵʵʞʠʡʥ ʙʘʡʨʰʣʳʥ ʟʫʨʘʛ 

ʏʫʣʫʫʣʛʠʡʥ ʙʘʪ ʙᴇʭʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʪʦʡ ʘʞʣʳʥ 
ʙʫʩ ʭʘʞʫʫʛʠʡʥ װʥʜʩʵʥ ᴇʥʮᴇʛ 0.67, ʠʣ ʫʫʨʭʘʡʥ ʛװʥ 
0.75, ʘʤʩʨʳʥ ʙʘ ʸʨʦʦʣʳʥ ᴇʨʛᴇʥ 0.26 ʙʘ 0.59 ʙʘʡʥʘ. 
ʊʦʛʪʚʦʨʞʠʣʪʳʛ ʩʫʜʣʘʭ ʟʦʨʠʣʛʦʦʨ ʯʫʣʫʫʣʛʠʡʥ ʙʘʪ 
ʙᴇʭ ʰʠʥʞ ʯʘʥʘʨʪ ʪʫʣʛʫʫʨʣʘʥ ʛʝʦʪʝʭʥʠʢʠʡʥ 
ʤʦʜʝʣʠʡʛ ʙʘʡʛʫʫʣʘʭ ʟʦʨʠʣʪ ʜʵʚʰװװʣʵʚ. 
ʏʫʣʫʫʣʛʠʡʥ ʙʘʪ ʙᴇʭʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʦʜ ʭʘʤʘʘʨʘʣ 
ʙװʭʠʡ ʯʫʣʫʫʣʛʠʡʥ ʙʘ ʠʣ ʫʫʨʭʘʡʥ ʘʞʣʳʥ ʙʫʩ 
ʭʘʞʫʫʛʠʡʥ ʭʵʤʞʵʵʩװװʜʵʵʩ ʭʘʤʘʘʨʩʘʥ ʬʫʥʢʮʠʡʛ 
ʪʦʜʦʨʭʦʡʣʦʭ ʟʦʨʠʣʪ ʜʵʚʰװװʣʵʥ ʤʘʪʝʤʘʪʠʢ 
ʟʘʛʚʘʨʳʥ ʪʦʦʮʦʦʣʦʣ ʭʠʡʩʵʥ.  

ʍʘʞʫʫʛʠʡʥ ʪʦʛʪʚʦʨʞʠʣʪʦʜ ʥᴇʣᴇᴇʣᴇʭ ʯʠʯʠʨʛʵʵ 
ʜʦʨʛʠʦʥʳ װʟװװʣʵʣʪʠʡʛ ʜʦʢʪʦʨ(Ph.D) 
ʎ.ɸʨʠʫʥʞʘʨʛʘʣ, ʜʦʢʪʦʨ(Ph.D), ʜʵʜ ʧʨʦʬʝʩʩʦʨ 
ɹ.ɹʘʪʙʦʣʜ ʥʘʨʳʥ ñʊʵʩʵʣʛʵʵʛʵʵʨ װװʩʵʭ 
ʯʠʯʠʨʭʠʡʣʣʠʡʥ װʡʣʯʣʵʣ ʫʫʨʭʘʡʥ ʭʘʞʫʫʛʠʡʥ 
ʪʦʛʪʚʦʨʞʠʣʪ, ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʠʜ ʥᴇʣᴇᴇʣᴇʭ 
ʩʫʜʘʣʛʘʘò-ʥʳ ʘʞʣʳʥ װʨ ʜװʥʛʵʵʩ, ʛʘʟʨʳʥ ʛװʥʠʡ ʫʩʥʳ 
ʥᴇʣᴇᴇʣʣʠʡʥ װʨ ʜװʥʛ ʜʦʢʪʦʨ(Ph.D) ʅ.ɹʫʷʥʭʠʰʠʛ, 
ʜʦʢʪʦʨ(Ph.D)  ɼ.ʕʥʭʙʘʷʨ ʥʘʨʳʥ ñʅʵʛʜʩʵʥ ʫʫʨʭʘʡʥ 
ʛʠʜʨʦʛʝʦʣʦʛʠ ʙʘ ʠʥʞʝʥʝʨ ʛʝʦʣʦʛʠʡʥ ʥʘʨʠʡʚʯʠʣʩʘʥ 
ʩʫʜʘʣʛʘʘʥʳ ʪʘʡʣʘʥò ï ʠʡʥ װʨ ʜװʥʛʵʵʩ, ʦʚʦʦʣʛʳʥ 
ʥʵʛʞ ʜʘʨʘʣʪʳʥ ʪʦʦʮʦʦʣʣʳʛ (1-ʨ ʭװʩʥʵʛʪ) ʭʠʡʞ ʪʫʩ 
ʪʫʩ װʨ ʜװʥʛװװʜʠʡʛ ʭʘʞʫʫʛʠʡʥ ʪʦʛʪʚʦʨʞʠʣʪʳʥ 
ʟʘʛʚʘʨʪ ʪʫʩʛʘʩʘʥ.  

1-ʨ ʭװʩʥʵʛʪ. ʕʨʜʵʥʵʪʠʡʥ ʠʣ ʫʫʨʭʘʡʥ ʘʞʣʳʥ ʙʫʩ ʭʘʞʫʫʜ 
ʥᴇʣᴇᴇʣᴇʭ ʦʚʦʦʣʛʳʥ ʩʫʫʨʠʡʥ ʜʘʨʘʣʪʳʥ ʪʦʦʮʦʦʥʳ װʨ ʜװʥ 

ɿװʩʵʣʪװװʜ 
ʅʵʛʞ ʫʨʪʘʘʰ 
ʛʘʜʘʨʛʫʫʛʠʡʥ 

ʘʯʘʘʣʘʣ, ʪʦʥʥ/ʤ 

ʆʚʦʦʣʛʳʥ 
ʩʫʫʨʠʡʥ ʫʨʪʘʘʰ 

ʭʵʤʞʵʵ, ʤ 

ʆʚʦʦʣʛʳʥ 
ʘʯʘʘʣʘʣ, 

Mʇʘ/ʤ2 

IV  0.0016440233 343 0.5639 

VI 0.001644255 1175 1.932 

IX  0.002236402 478 1.069 

II  0.001644 175 0.2877 

I 0.00223684 95 0.2125 

III  0.00224378 201 0.4510 

V 0.00224161 137 0.3071 

VII  0.00223632 391 0.8744 

 

ʕʨʜʵʥʵʪʠʡʥ ʭװʜʨʠʡʥ ʠʣ ʫʫʨʭʘʡʥ ʭʘʞʫʫʥʫʫʜʘʜ 
ʛʫʣʩʘʣʪ ʥʫʨʘʣ װװʩʩʵʥ ʙᴇʛᴇᴇʜ ʮʘʘʰʠʜ ʠʣ ʫʫʨʭʘʡ 
ʛװʥʟʛʠʡʨʯ 905ʤ ʪװʚʰʠʥ ʭװʨʪʵʣ 701 ʦʨʯʠʤ ʛװʥ ʠʣ 
ʫʫʨʭʘʡ ʙʦʣʥʦ.  

 
5-ʨ ʟʫʨʘʛ. ɸʞʣʳʥ ʙʫʩ ʭʘʞʫʫʛʠʡʥ ʙʘʨʫʫʥ ʭʵʩʛʠʡʥ ʥʫʨʘʣʪ װװʩʩʵʥ 

ʭʵʩʵʛ (2021.04.16) 

 

6-ʨ ʟʫʨʘʛ. 1340ʤ-ʠʡʥ ʪװʚʰʠʥʜ ʛʫʣʩʘʣʪʳʥ ʛʘʜʘʨʛʫʫ װװʩʩʵʥ ʭʵʩʵʛ 

4.3. ʕʨʜʵʥʵʪʠʡʥ ʠʣ ʫʫʨʭʘʡʥ ʘʞʣʳʥ ʙʫʩ ʭʘʞʫʫʛʠʡʥ 
ʪʦʛʪʚʦʨʪʦʡ ʥϺʭʮϺʣϺϺʨ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ 
ʧʘʨʘʤʝʪʨϮϮʜʠʡʥ Ϯʨ ʜϮʥ 

ʉʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ ʕʨʜʵʥʵʪʠʡʥ-ʆʚʦʦ ʦʨʜʳʥ ʥᴇᴇʮ 
ʪʦʛʪʦʦʭʦʜ ʘʰʠʛʣʘʩʘʥ 1103 ʜʵʵʞʠʡʥ 
ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʥ װʨ ʜװʥʛ ʪᴇʩʣʠʡʥ ʵʭʥʠʡ װʝ ʰʘʪʥʳ 
ʭװʨʵʵ ʭʷʟʛʘʘʨʳʥ ʛʘʜʘʨʛʫʫʛʘʘʩ ʘʚʩʘʥ 307 ʜʵʵʞʠʡʥ װʨ 
ʜװʥʪʵʡ (2-ʨ ʭװʩʥʵʛʪ) ʭʘʨʴʮʫʫʣʩʘʥ.  

2-ʨ ʭװʩʥʵʛʪ. ɼʵʵʞװװʜʠʡʥ ʭʘʨʴʮʫʫʣʩʘʥ װʟװװʣʵʣʪ  
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ʏʫʣʫʫʣʛʠʡʥ 

ʙʘʪ ʙᴇʭʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʨʦʬ. 

ʄ.ʄ.ʇʨʦʪʦʜ. 

ʘʥʛʠʣʣʘʘʨ , fʇ 

1103 12.92 92.89 23.38 26.94 29.18 9.28 

307 12.93 89.69 22.84 26.21 28.97 8.96 

1103 ʜʵʵʞʠʡʥ װʨ ʜװʥʛʠʡʥ ʛʦʣʣʦʭ ʧʘʨʘʤʝʪʨװװʜʠʡʛ 
ʘʰʠʛʣʘʥ ʭʘʞʫʫʛʠʡʥ ʪʦʛʪʚʦʨʞʠʣʪʳʥ 
ʢʦʵʬʬʠʮʠʝʥʪʠʡʥ ʯʫʣʫʫʣʛʠʡʥ ʬʠʟʠʢ-ʤʝʭʘʥʠʢʠʡʥ 
ʰʠʥʞ ʯʘʥʘʨʘʘʩ ʭʘʤʘʘʨʩʘʥ 5 ʭʫʚʠʣʙʘʨ ʙװʭʠʡ 
ʛװʥʟʛʠʡʨʵʣʪʠʡʥ װʝ ʰʘʪ ʙװʨʜ ʪʦʦʮʦʦʣʦʣ ʭʠʡʞ 
ʭʘʞʫʫʛʠʡʥ ʪʦʛʪʚʦʨʞʠʣʪʳʥ ʟʘʛʚʘʨ ʙʦʣʦʚʩʨʫʫʣʩʘʥ. 







ʕʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ 50 ʜʫʛʘʘʨ ʙʘʛʘ ʭʫʨʘʣ 

12 

ɼʵʵʨʭ ʤʘʪʝʤʘʪʠʢ ʟʘʛʚʘʨʳʥ ʞʠʰʠʛ ʪʦʦʮʦʦʣʣʳʛ 
ʘʰʠʛʣʘʥ ʟװװʥ ʭʘʞʫʫʛʠʡʥ ʭʫʚʴʜ ʘʞʣʳʥ ʙʫʩ 
ʭʘʞʫʫʛʠʡʥ ʪʦʛʪʚʦʨʪʦʡ ʥᴇʭʮᴇʣᴇᴇʨ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ, 
ʯʫʣʫʫʣʛʠʡʥ ʬʠʟʠʢ ʤʝʭʘʥʠʢʠʡʥ ʰʠʥʞ ʯʘʥʘʨʘʘʩ 
ʭʘʤʘʘʨʩʘʥ ʪʵʛʰʠʪʛʵʣʠʡʛ ʩʘʥʘʣ ʙʦʣʛʦʩʦʥ. 
ʊʵʛʰʠʪʛʵʣʠʡʥ װʥʵʤʰʠʣ ʥʴ 0.9519 ʙʘʡʥʘ.  

ɓʘ.ʙôô = 0.1982*Hʫ0.8567       (7) 

ʍװʜʨʠʡʥ ʠʣ ʫʫʨʭʘʡʥ ʘʞʣʳʥ ʙʫʩ ʭʘʞʫʫʛʠʡʥ 
ᴇʥʮʛʠʡʛ ʪʦʛʪʚʦʨʪʦʡ ʥᴇʭʮᴇʣᴇᴇʨ ʪʦʜʦʨʭʦʡʣʦʭ 
ʟʘʛʚʘʨʳʛ ʪʦʜʦʨʭʦʡʣʦʚ. תʥʵʤʰʠʣ R2-ʠʡʥ ʭʫʚʴʜ 
ʭʵʨʵʛʣʵʞ ʙʦʣʦʭ װʨ ʜװʥʛװװʜ ʥʴ ʟװװʥ ʙʦʣʦʥ ʙʘʨʫʫʥ 
ʭʘʞʫʫʛʠʡʥ ᴇʥʮᴇʛ ʪʦʜʦʨʭʦʡʣʦʭ ʰʫʛʘʤʘʥ ʙʫʩ 
ʤʘʪʝʤʘʪʠʢ ʟʘʛʚʘʨʳʥ ʪʵʛʰʠʪʛʵʣ ʙʘʡʥʘ. ɸʞʣʳʥ ʙʫʩ 
ʭʘʞʫʫʛʠʡʥ ᴇʥʮᴇʛ ʪʦʜʦʨʭʦʡʣʦʭ ʪʵʛʰʠʪʛʵʣʠʡʛ 
ʘʰʠʛʣʘʥ ʪʦʜʦʨʭʦʡʣʩʦʥ װʨ ʜװʥʛ ʙʦʜʠʪ ʭʘʞʫʫʛʠʡʥ 
ᴇʥʮᴇʛʪʵʡ ʭʘʨʴʮʫʫʣʘʭʘʜ 0.95-ʘʘʩ ʜʵʵʰ (8-ʨ ʟʫʨʘʛ) 
 ʥʵʤʰʠʣʪʵʡ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʪʫʭʘʡʥ ʘʞʣʳʥ ʙʫʩװ
ʭʘʞʫʫʛʠʡʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʫʚʴʜ ʘʰʠʛʪʘʡ ʭʫʚʠʣʙʘʨ 
ʙװʭʠʡ ʛװʥʵʵʩ ʭʘʤʘʘʨʩʘʥ ʪʦʛʪʚʦʨʪʦʡ ᴇʥʮʛʠʡʛ 
ʪʦʦʮʥʦ. 

ʉʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ װʨ ʜװʥʛ ʘʰʠʛʣʘʥ ʕʨʜʵʥʵʪʠʡʥ 
ʠʣ ʫʫʨʭʘʡʥ ʘʞʣʳʥ ʙʫʩ ʭʘʞʫʫʛʠʡʥ 5 ʭʫʚʠʣʙʘʨ 
ʙװʭʠʡ ʛװʥʟʛʠʡʨʵʣʪʠʡʥ װʝ ʰʘʪʫʫʜʘʜ ʟʦʨʠʫʣʘʥ 
ʧʨʘʢʪʠʢ ʘʯ ʭʦʣʙʦʛʜʦʣ ʙװʭʠʡ ʟᴇʚʣᴇʤʞ 
ʙʦʣʦʚʩʨʫʫʣʩʘʥ.  

 

 

 
9-ʨ ʟʫʨʘʛ. ʊʦʦʮʦʦʥʳ ʪʫʨʰʠʣʪʳʥ װʨ ʜװʥ (ʥʦʤʦʛʨʘʤʤ) 

ʏʫʣʫʫʣʛʠʡʥ ʬʠʟʠʢ-ʤʝʭʘʥʠʢʠʡʥ ʰʠʥʞ ʯʘʥʘʨ ʙʦʣʦʥ 
ʠʣ ʫʫʨʭʘʡʥ ʛװʥʵʵʨ, ʭʘʞʫʫʛʠʡʥ ʪʦʛʪʚʦʨʞʠʣʪʳʥ 
ʢʦʵʬʬʠʮʠʝʥʪ ʙʦʣʦʥ ʠʣ ʫʫʨʭʘʡʥ ʛװʥʵʵʨ 
ʪʦʜʦʨʭʦʡʣʦʭ ʥʦʤʦʛʨʘʤʤʫʫʜʳʛ 9-ʨ ʟʫʨʘʛʪ 
ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʥʴ ʧʨʘʢʪʠʢʪ ʘʰʠʛʣʘʛʜʘʭ 
ʙʦʣʦʤʞʪʦʡ. ʕʨʜʵʥʵʪʠʡʥ ʭװʜʨʠʡʥ ʠʣ ʫʫʨʭʘʡʥ 
ʘʰʠʛʣʘʣʪʳʥ ʩʝʢʪʦʨʳʥ 39 ʭʫʚʠʣʙʘʨ ʜʵʵʨ װʨ ʜװʥʛ 
ʰʘʣʛʘʩʘʥ ʙᴇʛᴇᴇʜ ʭʦʦʨʦʥʜʦʦ ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ 
ʙʦʣʦʭʳʛ ʪʦʜʦʨʭʦʡʣʩʦʥ. ʀʣ ʫʫʨʭʘʡʥ ʘʰʠʛʣʘʣʪʳʥ 5 
ʭʫʚʠʣʙʘʨ ʙװʭʠʡ װʝ ʰʘʪʥʳ ʪʦʛʪʚʦʨʪʦʡ ʥᴇʭʮᴇʣᴇᴇʨ 
ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʭʘʞʫʫʛʠʡʥ ᴇʥʮʛʠʡʛ 7-ʨ ʭװʩʥʵʛʪʵʜ 
ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʥʴ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʟʦʨʠʣʛʦʜ 
ʥʠʡʮʩʵʥ ʛʵʞ װʟʩʵʥ.  

7-ʨ ʭװʩʥʵʛʪ. ʕʨʜʵʥʵʪʠʡʥ ʭװʜʨʠʡʥ ʠʣ ʫʫʨʭʘʡʥ ʘʞʣʳʥ 
ʙʫʩ ʭʘʞʫʫʛʠʡʥ װʥʜʩʵʥ ᴇʥʮʛʠʡʥ ʛװʥʵʵʩ ʭʘʤʘʘʨʘʭ 
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[16] ʕʨʜʵʥʵʪʠʡʥ-ʦʚʦʦ ʦʨʜʳʥ ʙʘʨʫʫʥ ʭʦʡʜ ʭʵʩʛʠʡʥ ʫʫʨʭʘʡʥ 
ʭʘʞʫʫʛʠʡʥ ʪʦʛʪʚʦʨʞʠʣʪʳʥ ʩʫʜʘʣʛʘʘ. ʐʋʊʀʉ-ʠʡʥ ʫʫʣ 
ʫʫʨʭʘʡʥ ʪᴇʩᴇʣ ʩʫʜʘʣʛʘʘʥʳ ʪᴇʚ, -ʋɹ., 2016. 

[17] ʕʨʜʵʥʵʪʠʡʥ-ʆʚʦʦ ʦʨʜʳʥ ɹʘʨʫʫʥ ʭʦʡʜ ʭʵʩʛʠʡʥ ʯʫʣʫʫʣʛʠʡʥ 
ʬʠʟʠʢ ʤʝʭʘʥʠʢ ʰʠʥʞ ʯʘʥʘʨʳʥ ʩʫʜʘʣʛʘʘ, - ʋɹ., 2016. 
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ʍɸʈ ʊɸʈɺɸɻɸʊɸʁʅ ʅתתʈʉʅʀʁ ʋʋʈʍɸʁʅ ʍᴆʈʉʅʀʁ ʏʋʃʋʋʃɸɻʊ 

ʊʕʉʕʃɻʕʕʅʀʁ ɸɾʃʓʅ תʅɼʉʕʅ ʇɸʈɸʄɽʊʈʀʁɻ ʊʆɼʆʈʍʆʁʃʆʍ 
 

ɹ.ʃʘʡʭʘʥʩװʨʵʥ1, ɼ.ʉʫʨʤʘʘʞʘʚ2 

ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ, ɻʋʋʉ, ʋʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʩʘʣʙʘʨ1 

ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ñʍʘʨʪʘʨʚʘʛʘʪʘʡò ʍʂ-ʠʡʥ ʛװʡʮʵʪʛʵʭ ʟʘʭʠʨʘʣ2 

suren0816@yahoo.com; tarvagatai@yahoo.com 

 

ʍʫʨʘʘʥʛʫʡ - ʅװװʨʩʥʠʡ ʦʨʜ ʛʘʟʨʳʥ ʛʝʦʣʦʛʠ, ʩʪʨʫʢʪʫʨ, ʪʦʛʪʮʳʥ ʦʥʮʣʦʛʠʡʛ ʩʫʜʣʘʥ ʯʫʣʫʫʣʛʠʡʥ ʬʠʟʠʢ ʤʝʭʘʥʠʢʠʡʥ 

ʰʠʥʞ ʯʘʥʘʨʳʛ ʪʦʜʦʨʭʦʡʣʞ, ʪװװʥʠʡʛ װʥʜʵʩʣʵʥ ʤʘʩʩʠʚ ʜʘʭʴ ʭʵʩʵʛʰʣʠʡʥ ʭʵʤʞʵʵʛ ʪʦʛʪʦʦʭ ʟʘʤʘʘʨ 1 ʤ3 ʯʫʣʫʫʣʛʠʡʛ 

ʙʫʪʣʘʭ ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ ʟʘʨʮʫʫʣʘʣʪ, ʙʫʪʣʘʣʪʳʥ ʜʫʥʜʘʞ ʜʠʘʤʝʪʨʠʡʛ ʪʦʦʮʦʦʣʦʥ, ʪʵʩʵʣʛʵʵʥʠʡ װʥʜʩʵʥ ʧʘʨʘʤʝʪʨʠʡʛ 

ʪʦʜʦʨʭʦʡʣʦʭ ʘʨʛʘ ʟװʡʥ ʧʨʘʢʪʠʢ ʭʵʨʵʛʣʵʵʛ װʥʵʣʵʭʵʜ ʵʣ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥ ʯʠʛʣʵʛʜʵʥʵ. 

ʊϮʣʭϮϮʨ Ϯʛ: ʊʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ Ϯʥʜʩʵʥ ʧʘʨʘʤʝʪʨ, ʯʫʣʫʫʣʛʠʡʥ ʙʘʪ ʙʵʭʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ, ʤʘʩʩʠʚ ʜʘʭʴ ʭʵʩʵʛʰʠʣ, 

ʙʫʪʣʘʣʪʳʥ ʵʥʝʨʛʠ ʟʘʨʮʫʫʣʘʣʪ ʙʘ ʜʫʥʜʘʞ ʭʵʤʞʵʵ. 

ʋɼʀʈʊɻɸʃ 

ʅװװʨʩʥʠʡ ʠʣ ʫʫʨʭʘʡʥ ʫʫʣ-ʛʝʦʣʦʛʠʡʥ ʥᴇʭʮᴇʣʠʡʥ 
ʛʦʣ װʟװװʣʵʣʪ ʙʦʣʦʭ ʤʘʩʩʠʚʳʥ ʙʣʦʯʥʦʩʪʴ ʙʫʶʫ 
ʭʫʚʘʘʛʜʣʳʥ ʭʵʩʵʛʰʠʣ Ὠ̖̍, ʯʫʣʫʫʣʛʠʡʥ ʬʠʟʠʢ 
ʤʝʭʘʥʠʢʠʡʥ װʥʜʩʵʥ ʰʠʥʞ ʯʘʥʘʨ ʰʘʭʘʣʪʳʥ ʙʘʪ 
ʙᴇʭʠʡʥ ʭʷʟʛʘʘʨʘʘʨ װʥʵʣʵʛʜʵʭ ʙʘʪ ʙʵʭʠʡʥ 
ʢʦʵʬʬʠʝʮʠʝʥʪ Ὢ-ʠʡʛ װʥʜʵʩʣʵʥ ʥʵʛ ʤʝʪʨ ʢʫʙ 
ʯʫʣʫʫʣʛʠʡʛ ʙʫʪʣʘʭ ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ ʵʥʝʨʛʠʡʥ 
ʟʘʨʮʫʫʣʘʣʪ ή̓ ,  ʙʫʪʣʘʣʪʳʥ ʜʫʥʜʘʞ ʭʵʤʞʵʵ Ὠ̅ , 

ʙʫʪʣʘʭ ʥᴇʭʮᴇʣʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ Ὧ-ʠʡʛ ʭʘʨʛʘʣʟʘʥ 
ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ װʥʜʩʵʥ ʧʘʨʘʤʝʪʨ ʜʦʛʦʣʳʥ ʫʣʥʳ 
ʵʩʵʨװװʮʣʠʡʥ ʰʫʛʘʤ ὡ , ʮʦʦʥʦʛ ʙʘ ʵʛʥʵʵ 
ʭʦʦʨʦʥʜʳʥ ʟʘʡʛ ὥϽὦ ʪʦʜʦʨʭʦʡʣʦʭ ʘʨʛʘ ʟװʡʛ 
ʆʍʋ-ʳʥ ʂʫʟʙʘʩʩʳʥ ʥװװʨʩʥʠʡ ʫʫʨʭʘʡʥʫʫʜʳʥ 
ʥᴇʭʮᴇʣʜ ʀʨʢʫʪʩʢʠʡʥ ʋʣʩʳʥ ʊʝʭʥʠʢʠʡʥ ʠʭ 
ʩʫʨʛʫʫʣʠʡʥ ʧʨʦʬʝʩʩʦʨ ɺ.ʊ.ʉʦʨʦʢʠʥ, ʄʦʥʛʦʣ 
ʋʣʩʳʥ ʐʋʊʀʉ-ʠʡʥ ʧʨʦʬʝʩʩʦʨ ɹ.ʃʘʡʭʘʥʩװʨʵʥ, 
ʃ.ʇװʨʵʚ, ʋʋʍ-ʠʡʥ ʜʦʢʪʦʨ ʍ.ɾʘʨʛʘʣʩʘʡʭʘʥ ʥʘʨʳʥ 
ʥװװʨʩʥʠʡ ʫʫʨʭʘʡʥʫʫʜʘʜ ʭʠʡʩʵʥ ʪʫʨʰʠʣʪʳʥ װʨ ʜװʥʛ 
ʩʫʜʘʣʞ ʭʵʨʭʵʥ ʙʦʣʦʚʩʨʫʫʣʩʥʳʛ  ʍʘʨʪʘʨʚʘʛʘʪʘʡʥ 
ʫʫʨʭʘʡʥ ʥᴇʭʮᴇʣʠʡʥ ʪʦʦʮʦʦ ʩʫʜʘʣʛʘʘʛʘʘʨ ʘʚʯ װʟʵʚ. 
[3] 

ʅװװʨʩʥʠʡ ʫʫʨʭʘʡʥ ʭᴇʨʩʥʠʡ ʯʫʣʫʫʣʘʛʪ ʪʵʩʵʣʛʵʵʥʠʡ 
ʘʞʣʳʥ װʥʜʩʵʥ ʧʘʨʘʤʝʪʨʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ 

ʊʫʩ ʫʫʨʭʘʡʥ ʭᴇʨʩʥʠʡ ʪװʚʰʠʥʛʠʡʥ ʭʷʣʙʘʨ ʪʵʩʣʵʛʜʵʭ 
ʯʫʣʫʫʣʛʠʡʥ ʙʘʪ ʙʵʭʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ Ὢ τ υ 
ʙʘʡʛʘʘ ʥʴ ʋʫʣ ʫʫʨʭʘʡʥ ʭװʨʵʵʣʵʥʛʠʡʥ ʩʫʜʘʣʛʘʘʥʳ 
 :ʥʜʵʩʣʵʥװ ʥʛʵʵʨ ʪʦʛʪʦʦʛʜʩʦʥʳʛװʨ ʜװ

1. ʄʘʩʩʠʚ ʜʘʭʴ ʭʵʩʵʛʰʣʠʡʥ ʭʵʤʞʵʵʛ ʵʥʵ 
 ʣʵʣʪʠʡʥ ʭʘʤʘʘʨʣʘʘʨ ʦʣʲʸװװʟװ

Ὠ̍ πȢρπωψϽὪ πȢπυυπȢρπωψϽυ πȢπυυ
πȢυ ̍ 

2. ʏʫʣʫʫʣʛʠʡʥ ʙʘʪ ʙʵʭʠʡʥ 
ʢʦʵʬʬʠʮʠʝʥʪʦʦʩ ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ 
ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ ʭʵʨʭʵʥ ʭʘʤʘʘʨʘʭʳʛ 
ʘʚʯ װʟʴʝ. 

ή̓ πȢπυυϽὪ πȢπτχπȢπυυϽυ πȢπτχ
πȢσς ̋ Ⱦ̄̍  

3. ʄʘʩʩʠʚ ʜʘʭʴ ʭʵʩʵʛʰʠʣ, ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ 
ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪʳʛ װʥʜʵʩʣʵʥ 
ʙʫʪʣʘʣʪʳʥ ʜʫʥʜʘʞ ʭʵʤʞʵʵʛ ʪʦʦʮʦʞ 
 :ʟʚʵʣװ

Ὠ̅̓ πȢρυϽὨ̍ πȢςφϽή πȢρς πȢρυϽπȢυ

πȢςφϽπȢσς πȢρς πȢςψ ̍  
4. ʄʘʩʩʠʚ ʜʘʭʴ ʭʵʩʵʛʰʠʣ, ʙʫʪʣʘʣʪʳʥ 
ʜʫʥʜʘʞ ʜʠʘʤʝʪʨʠʡʥ ʭʘʨʴʮʘʘʛʘʘʨ 
ʙʫʪʣʘʣʪʳʥ ʟʵʨʛʠʡʛ ʦʣʲʸ 

ὖ Ὠ̍ȡὨ̅̓ πȢυȡπȢςψ ρȢχψ ρȢψ 
5. ʊʵʩʵʣʛʵʵʥʠʡ ʙʫʪʣʘʣʪʳʥ ʟʵʨʛʠʡʛ 
ʤʵʜʩʵʥʵʵʨ ʙʫʪʣʘʭ ʥᴇʭʮᴇʣʠʡʥ 
ʢʦʵʬʬʠʮʠʝʥʪʠʡʛ ʪʦʛʪʦʦʞ ʙʦʣʥʦ. 

Ὧ πȢφχφϽὴ πȢπφτπȢφχφϽρȢψ πȢπφτ
ρȢςψ 

6. ʎʦʦʥʦʛ ʭʦʦʨʦʥʜ ʟʘʡʛ ʜʫʥʜʘʞ 
ʜʠʘʤʝʪʨʠʡʥ ʭʘʤʘʘʨʣʘʘʨ ʦʣʲʸ. 

ὥ φȢχρ φȢφυϽὨ φȢχρ φȢφυϽπȢςψ τȢψ ̍ 
7. ʎʦʦʥʦʛ ʭʦʦʨʦʥʜʳʥ ʟʘʡʥ ʭʘʤʘʘʨʣʘʘʨ 
ʜʦʛʦʣʳʥ ʫʣʳʥ ʵʩʵʨʛװװʮʣʠʡʥ ʰʫʛʘʤʳʛ 
ʪʦʦʮʦʦʣʲʸ. 

ύ ρȢπφυϽὥ πȢσςφρȢπφυϽτȢψ πȢσςφ
υȢτ ̍ 

8. ʎʦʦʥʦʛʠʡʥ ʮʵʥʵʛʠʡʛ ʜʠʘʛʦʥʘʣʠʘʨ 
ʭʦʣʙʦʥ ʪʵʩʣʵʭ װʝʠʡʥ ʵʛʥʵʵ ʭʦʦʨʦʥʜʳʥ 
ʟʘʡ 

ὦ ὥȡά τȢψȡρȢς τȢπ ̍ 
9. ɼʦʛʦʣʳʥ ʫʣʥʳ ʵʩʵʨʛװװʮʣʠʡʥ ʰʫʛʘʤʳʛ 
ʜʵʵʨʭ ʭʘʤʘʘʨʘʣʜ ʙʫʪʣʘʭ ʥᴇʭʮᴇʣʠʡʥ 
ʢʦʵʬʬʠʮʠʝʥʪʠʡʛ ʪʦʦʮʦʥ ʪʦʜʦʨʭʦʡʣʩʦʥ 
ʭʘʤʘʘʨʣʘʘʨ ʘʚʯ װʟʵʭʵʜ: 

ύ πȢυωϽὥ ςȢπρϽὯ πȢυω πȢυωϽτȢψ ςȢπρϽ
ρȢςψ πȢυω φȢπ ̍  

ʕʥʵʭװװ ʪʦʦʮʦʦʥʦʦʩ װʟʵʭʵʜ ʪʫʭʘʡʥ ʥᴇʭʮᴇʣʜ 
ɼʦʛʦʣʳʥ ʫʣʥʳ ʵʩʵʨʛװװʮʣʠʡʥ ʰʫʛʘʤʳʛ w=6.0 ʤ 
ʭװʨʪʵʣ ʥʵʤʵʛʜװװʣʞ ʙʦʣʦʭ ʙʘʡʥʘ.  

ʎʦʦʥʦʛʠʡʥ ʮʵʥʵʛʠʡʥ װʟװװʣʵʣʪװװʜʠʡʛ ʜʦʛʦʣʳʥ 
ᴇʥʜᴇʨ, ʮʵʥʵʛʠʡʥ ʫʨʪʳʥ ʩʫʜʘʣʛʘʘʥʳ ʜʘʛʫʫ 
ʪʦʦʮʦʦʣʦʭʦʜ:[] 

1. ʎʦʦʥʦʛʠʡʥ ʮʵʥʵʛʠʡʥ ʫʨʪ 

,̗ ̞ πȢυϽ( πȢυϽτȢπ ςȢπ ̍ 

2. ʀʣװװ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʛװʥ 

,̉ πȢυϽ,̗ ̞ πȢυϽςȢπ ρȢπ ̍ 

mailto:suren0816@yahoo.com
mailto:tarvagatai@yahoo.com
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3. ʎʦʦʥʦʛʠʡʥ ʥʠʡʪ ʛװʥ 

,̗ ̏ ( ,̉ τȢπ ρȢπ υȢπ ̍ 

4. ʎʦʦʥʦʛʠʡʥ ʪװʛʞʵʵʩʥʠʡ ʫʨʪ 

,̓ ,̗ ̏ ,̗ ̞ υȢπ ςȢπ σȢπ ̍ 

1. ʎʦʦʥʦʛʪ ʦʨʦʭ ʪʵʩʨʵʭ ʙʦʜʠʤʳʥ ʭʵʤʞʵʵ 

ὗ ὖϽὒ̗ ̞ ρρϽςȢπ ςςȢπ ̋  ̄

 

 ʥʠʡ : ʈ -1ʤ ʮʦʦʥʦʛʪ ʦʨʦʭ ʪʵʩʨʵʭװת

ʙʦʜʠʩʳʥ ʞʠʥ, ʮʦʦʥʦʛʠʡʥ ʜʠʘʤʝʪʨ Ὠ̗ ρςυ ̍  

ʝʜ ὖװ ρρ ̋  ̄
 

2. ʊʵʩʨʵʭ ʙʦʜʠʩʳʥ ʙʦʜʠʪ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ 
 

ή̂
ὗ

ὥϽὦϽὌ

ςςȢπ

τȢψϽτȢπϽτ
πȢςω ̋ Ⱦ̄̍  

 

3. ʎʦʦʥʦʛʠʡʥ ʘʯʘʘʣʘʣ, ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ 

ʵʥʝʨʛʠ ʟʘʨʮʫʫʣʘʣʪʳʥ װʡʣʯʣʵʣʵʵʨ װװʩʵʭ 

ʧʘʨʘʤʝʪʨʠʡʥ ʙʫʪʣʘʣʪʳʥ ʜʫʥʜʘʞ ʭʵʤʞʵʵ 
 

Ὠ̅̐ πȢππςὥϽὦ πȢυϽή̂ πȢπρφ

πȢππςτȢψϽτȢπ πȢυϽπȢςωπȢπρφπȢς ̍  
 

ʄʘʩʩʠʚʳʥ ʪʦʛʪʦʮ, ʙʘʪ ʙᴇʭ, ʯʫʣʫʫʣʛʠʡʥ ʬʠʟʠʢ 
ʰʠʥʞ ʯʘʥʘʨ, ʙʫʪʣʘʭ ʥᴇʭʮᴇʣ ʟʵʨʛʠʡʛ ʭʘʨʛʘʣʟʘʥ 
ʪʦʦʮʦʦʣʩʦʥ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ װʥʜʩʵʥ ʧʘʨʘʤʝʪʨ-
ʜʦʛʦʣʳʥ ʫʣʥʳ ʵʩʵʨʛװװʮʣʠʡʥ ʰʫʛʘʤ, ʮʦʦʥʦʛʠʡʥ 
ʘʯʘʘʣʣʳʥ ʪʘʣʙʘʡ, ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ ʵʥʝʨʛʠ 
ʟʘʨʮʫʫʣʘʣʪ, ʮʵʥʵʛʠʡʥ װʟװװʣʵʣʪװװʜ ʭʵʨ ʟᴇʚ 
ʦʥʦʚʯʪʦʡ ʪʦʜʦʨʭʦʡʣʦʛʜʩʥʳʛ ʠʣʪʛʵʭ ʪʵʩʨʵʭ 
ʙʦʜʠʩʳʥ ʥʵʛʞ ʵʥʝʨʛʠ ʟʘʨʮʫʫʣʘʣʪ ʥʴ ʤʘʩʩʠʚʳʥ 
ʪʵʩʣʵʛʜʵʭ ʢʘʪʝʛʦʨʠ, ʙʘʪ ʙᴇʭʠʡʥ ʥᴇʭʮᴇʣᴇᴇʨ  ή̍̓

πȢσς ̋ Ⱦ̄̍ ȟ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ ʧʘʨʘʤʝʪʨʠʡʥ ʙʦʜʠʪ 
ʣʵʣʪʵʵʨ ή̂װװʟװ πȢςω ̋ Ⱦ̄̍   ʙʦʣʞ, ʙʫʪʣʘʛʜʩʘʥ 
ʯʫʣʫʫʣʛʠʡʥ ʜʫʥʜʘʞ ʭʵʤʞʵʵ ʜʵʵʨʭ ʥᴇʭʮᴇʣ ʙʘ 
ʧʘʨʘʤʝʪʨʵʵʨ  Ὠ̅̓ πȢςψ ̍ ʙʘ Ὠ̅̐ πȢς ̍ ʙʦʣʦʥ 

ʪʝʭʥʦʣʦʛʠʡʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭ (Ὠ̅ πȢς ̍ ) 

ʪװʚʰʠʥʜ ᴇʥʜᴇʨ װʨ ʜװʥ װʟװװʣʞ ʙʘʡʥʘ. ʕʥʵ ʙװʭʵʥ ʥʴ 
ʟʦʭʠʦʛʯʠʡʥ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʰʠʥʵ ʘʨʛʘ ʟװʡ 
 ʨ ᴇʛᴇᴇʞ ʩʘʡʪʘʡ ʙʦʣʦʭʳʛװ ʡʣʜʚʵʨʣʵʣ ʧʨʘʢʪʠʢʠʡʥװ
ʛʵʨʯʠʣʞ ʙʘʡʥʘ.  

ʕʥʵʭװװ ʪʦʦʮʦʦʥʳ ʘʨʛʘ ʟװʡʥ ʜʘʛʫʫ ʭᴇʨʩʥʠʡ 
ʪװʚʰʠʥʛʠʡʥ ʜʫʥʜ ʟʵʨʵʛ ʪʵʩʣʵʛʜʵʭ ʯʫʣʫʫʣʘʛʪ 
ʭʠʡʛʜʵʭ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ ʧʘʨʘʤʝʪʨʠʡʛ ʜʘʨʘʘʭ 
ᴇʛᴇʛʜʣᴇᴇʨ ʪʦʜʦʨʭʦʡʣʲʸ. 

1. ʏʫʣʫʫʣʛʠʡʥ ʙʘʪ ʙʵʭʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ Ὢ χ װʝʜ 
ʤʘʩʩʠʚʳʥ ʭʵʩʵʛʰʣʠʡʥ ʭʵʤʞʵʵ  

Ὠ̍ πȢρπωψϽὪ πȢπυυπȢρπωψϽχ πȢπυυ
πȢχ ̍  

2. ʊʵʩʨʵʭ ʙʦʜʠʩʳʥ ʪʦʦʮʦʦʥʳ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ 

ή̓ πȢπυυϽὪ πȢπτχπȢπυυϽχ πȢπτχ
πȢτσ ̋ Ⱦ̄̍   

3. ɹʫʪʣʘʣʪʳʥ ʪʦʦʮʦʦʥʳ ʜʫʥʜʘʞ ʭʵʤʞʵʵ 

 Ὠ̅̓ πȢρυϽὨ̍ πȢςφϽή πȢρς πȢρυϽπȢχ

πȢςφϽπȢτσ πȢρς πȢστ ̍  
4. ɹʫʪʣʘʣʪʳʥ ʟʵʨʵʛ 

0 Ὠ̍ȡÄ̅̓ πȢχȡπȢστ ςȢπ 
5. ɹʫʪʣʘʭ ʥᴇʭʮᴇʣʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ 

Ὧ πȢφχφϽὖ πȢπφτπȢφχφϽς πȢπφτρȢτ  
6. ʎʦʦʥʦʛ ʭʦʦʨʦʥʜʳʥ ʟʘʡ  

ὥ φȢχρρφȢφτυϽὨ̅̓ φȢχρρφȢφτυϽπȢστ

τȢυ ̍  
7. ʎʦʦʥʦʛʠʡʥ ʵʛʥʵʵ ʭʦʦʨʦʥʜʳʥ ʟʘʡ 

ὦ ὥȡά τȢυȡρȢρ τȢπ ̍ 
8. ɼʦʛʦʣʳʥ ʫʣʥʳ ʵʩʵʨʛװװʮʣʠʡʥ ʰʫʛʘʤ 

ύ ρȢπφυϽὥ πȢσςφρȢπφυϽτȢυ πȢσςφ
υȢρ ̍ 

9. ɼʦʛʦʣʳʥ ʫʣʥʳ ʵʩʵʨʛװװʮʣʠʡʥ ʰʫʛʘʤʳʛ ʙʫʪʣʘʭ 
ʥᴇʭʮᴇʣʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʠʡʥ ʭʘʤʘʘʨʣʘʘʨ ʘʚʯ 
 ʟʵʭʵʜװ

ύ πȢυωϽὥ ςȢπρϽὯ πȢυω πȢυωϽτȢυ ςȢπρϽ
ρȢτ πȢυφ φ ̍  

10. ʎʦʦʥʦʛʠʡʥ ʮʵʥʵʛʠʡʥ ʫʨʪ  

ὒ̗ ̞ πȢφσϽὌ πȢφσϽτ ςȢυ ̍ 

11. ʀʣװװ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʛװʥ  

ὒ̉ πȢφϽ,̗ ̞ πȢφϽςȢυ ρȢυ ̍ 

12. ʎʦʦʥʦʛʠʡʥ ʥʠʡʪ ʛװʥ  

ὒ̗ ̏ Ὄ ὒ̉ τ ρȢυ υȢυ ̍ 

13. ʎʦʦʥʦʛʠʡʥ ʪװʛʞʵʵʩʥʠʡ ʫʨʪ 

ὒ̓ ὒ̗ ̏ ,̗ ̞ υȢυ ςȢυ σȢπ ̍ 
14. ʎʦʦʥʦʛʪ ʦʨʦʭ ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ ʞʠʥ 

ὗ ὖ ,z̗ ̞ ρρϽςȢυ ςχȢυ ̋  ̄

15. ʊʵʩʨʵʭ ʙʦʦʜʠʩʳʥ ʙʦʜʠʪ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ  

Ñ̂
ὗ

ÁϽÂϽ(

ςχȢυ

τȢυϽτϽτ
πȢσψ ̋ Ⱦ̄̍  

16. ɹʫʪʣʘʣʪʳʥ ʜʫʥʜʞʠʡʛ ʮʦʦʥʦʛʠʡʥ ʘʯʘʘʣʘʣ, 
ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ ʟʘʨʮʫʫʣʘʣʪʘʘʨ ʪʦʦʮʦʞ װʟʵʭʵʜ: 

Ὠ̅̐ πȢππςὥϽὦ πȢυϽήˎ πȢπρφπȢππςτȢυϽ

τȢπ πȢυϽπȢσψ πȢπρφπȢςτ ̍  
 

ʊʫʩ ʫʫʨʭʘʡʥ ʭᴇʨʩʥʠʡ ʪװʚʰʠʥʛʠʡʥ ʜʫʥʜ ʟʵʨʵʛ 
ʪʵʩʣʵʛʜʵʭ ʢʘʪʝʛʦʨʠʡʥ ʯʫʣʫʫʣʘʛʪ ʜʵʵʨʭ ʧʘʨʘʤʝʪʨʠʡʛ 
ʭʵʨʵʛʣʵʭʵʜ ʛʘʨʘʭ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ װʨ ʜװʥʛ ʠʣʪʛʵʭ 
ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ ʵʥʝʨʛʠ ʟʘʨʮʫʫʣʘʣʪ ʪʦʦʮʦʦʛʦʦʨ 
ή̓ πȢτσ ̋ Ⱦ̄̍  , ʙʦʜʠʪ ʥᴇʭʮᴇʣᴇᴇʨ Ñ̂ πȢσψ ̋ Ⱦ̄
̍ʙʘʡʭʘʜ ʙʫʪʣʘʣʪʳʥ ʜʫʥʜʘʞ Ὠ̅̓ πȢστ ̍ȟ  Ὠ̅̐

πȢςτ ̍ʙʦʣʞ ʙʫʡ ʥʴ ʧʘʨʘʤʝʪʨʠʡʥ ʦʥʦʚʯʣʦʣ ʪʦʭʠʨʯ 
ʙʫʡʛ ʭʘʨʫʫʣʥʘ.  

ʍʘʨ ʪʘʨʚʘʛʘʪʘʡʥ ʫʫʨʭʘʡʥ ʭᴇʨʩʥʠʡ ʪװʚʰʠʥʛʠʡʥ ʪʦʤ 
ʭʫʚʘʘʛʜʣʳʥ ʭʵʩʵʛʰʠʣ ʙװʭʠʡ ʭװʥʜ ʪʵʩʣʵʛʜʵʭ 
ʯʫʣʫʫʣʛʠʡʥ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ ʧʘʨʘʤʝʪʨʠʡʛ ʙʘʪ 
ʙʵʭʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ Ὢ ρπ ʙʘʡʭ װʝʠʡʥ 
ʥᴇʭʮᴇʣᴇᴇʨ ʪʦʜʦʨʭʦʡʣʲʸ. 

 
1. ʄʘʩʩʠʚ ʜʘʭʴ ʪʦʤ ʭʫʚʘʘʣʪʪʘʡ ʭʵʩʵʛʰʣʠʡʥ 
ʭʵʤʞʵʵ 

Ὠ̍ πȢρπωψϽρπ πȢπυυ ρȢπ ̍ 
2. ʊʵʩʨʵʭ ʙʦʜʠʩʳʥ ʪʦʦʮʦʦʥʳ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ  

ή̓ πȢπυυϽρπ πȢπτχπȢυω ̋ Ⱦ̄̍  
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3. ɹʫʪʣʘʣʪʳʥ ʪʦʦʮʦʦʥʳ ʜʫʥʜʘʞ ʭʵʤʞʵʵ 

Ὠ̓ πȢρυϽρȢπ πȢςφzπȢυω πȢρς πȢτς ̍  
4. ɹʫʪʣʘʣʪʳʥ ʟʵʨʵʛ 

0 ρȡπȢτς ςȢσψ 

5. ɹʫʪʣʘʭ ʥᴇʭʮᴇʣʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ 

Ὧ πȢφχφϽςȢσψ πȢπφτρȢφχ 
6. ʎʦʦʥʦʛ ʭʦʦʨʦʥʜʳʥ ʟʘʡ 

ὥ φȢχρρφȢφτυϽπȢτς σȢω ̍ 

7. ʎʦʦʥʦʛʠʡʥ ʵʛʥʵʵ ʭʦʦʨʦʥʜʳʥ ʟʘʡ 

ὦ σȢωȡρȢπ σȢω ̍ 
8. ɼʦʛʦʣʳʥ ʫʣʳʥ ʵʩʵʨʛװװʮʣʠʡʥ ʰʫʛʘʤ  

ύ ρȢπφυϽ́ πȢσςφρȢπφυzτȢυ πȢσςφ
υȢρ ̍ 

9. ɼʦʛʦʣʳʥ ʫʣʥʳ ʵʩʵʨʛװװʮʣʠʡʥ ʰʫʛʘʤʳʛ ʙʫʪʣʘʭ 
ʥᴇʭʮᴇʣʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʠʡʥ ʭʘʤʘʘʨʣʘʘʨ ʘʚʯ 
 ʟʵʭʵʜװ

ύ πȢυωϽὥ ςȢπρϽὯ πȢυω πȢυωϽτȢυ ςȢπρϽ
ρȢτ πȢυφ φ  ̍ 

10. ʎʦʦʥʦʛʠʡʥ ʮʵʥʵʛʠʡʥ ʫʨʪ 

ὒ̗ ̞ πȢχυϽτ σȢπ ̍ 
11. ʀʣװװ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʛװʥ 

ὒ̉ πȢφϽσȢπ ρȢψ ̍ 

12. ʎʦʦʥʦʛʠʡʥ ʥʠʡʪ ʛװʥ 

ὒ̗ ̏ τ ρȢψ υȢψ ̍ 

13. ʎʦʦʥʦʛʠʡʥ ʪװʛʞʵʵʩʥʠʡ ʫʨʪ 

ὒ̓ υȢψ σȢπ ςȢψ ̍ 

14. ʎʦʦʥʦʛʪ ʦʨʦʭ ʪʵʩʨʵʭ ʙʦʜʠʩʥʳ ʞʠʥ 

ὗ ρρϽσ σσ ̋  ̄
15. ʊʵʩʨʵʭ ʙʦʜʠʩʳʥ ʙʦʜʠʪ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ 

Ñ̂
σσ

σȢωϽσȢωϽτ
πȢυτ ̋ Ⱦ̄̍  

16. ɹʫʪʣʘʣʪʳʥ ʜʫʥʜʘʞ ʭʵʤʞʵʵ ʮʦʦʥʦʛʠʡʥ 
ʘʯʘʘʣʘʣ, ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ ʵʥʝʨʛʠʵʨ: 

Ὠ̅̐ πȢππςσȢωϽσȢω πȢυϽπȢυτ

πȢπρφπȢσς ̍  
ʋʫʨʭʘʡʥ ʪʦʤ ʭʫʚʘʘʛʜʣʳʥ ʩʪʨʫʢʪʫʨ ʙװʭʠʡ ʭװʥʜ 
ʪʵʩʣʵʛʜʵʭ ʯʫʣʫʫʣʘʛʪ ʪʵʩʵʣʛʵʵʥʠʡ װʥʜʩʵʥ ʧʘʨʘʤʝʪʨ 
ύ τȢυ ̍ȟὥ σȢω ̍ȟὦ σȢω ̍  ʙʘʡʭʘʜ ʪʵʩʨʵʭ 
ʙʦʜʠʩʳʥ ʥʵʛʞ ʟʘʨʮʫʫʣʘʣʪ ʪʦʦʮʦʦʛʦʦʨ   ή̓
πȢυτ ̋ Ⱦ̄̍ ȟ ʙʦʜʠʪ ʥᴇʭʮᴇʣᴇᴇʨÑ̂ πȢυτ ̋ Ⱦ̄̍  
ʙʦʣʞ ʙʫʪʣʘʣʪʳʥ ʜʫʥʜʘʞ Ὠ̅̓ πȢτς ̍ȟ Ὠ̅̐ πȢσς ̍  

ʙʦʣʦʥ ʙʫʪʣʘʣʪ ʵʨʩ ʩʘʡʞʨʘʭ ʙʦʣʦʤʞ ʙװʨʜʵʞ ʘʯʠʭ 
ʪʝʭʥʦʣʦʛʠʡʥ ʰʘʘʨʜʣʘʛʳʛ ʙװʨʵʥ ʭʘʥʛʘʞ ʙʘʡʛʘʘ ʥʴ 
ʵʣ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ װʨ ʜװʥ ʥװװʨʩʥʠʡ ʫʫʨʭʘʡʥ ʫʫʣ 
ʛʝʦʣʦʛʠʡʥ ʥᴇʭʮᴇʣʜ ʜʵʵʨʭ ʘʨʛʘ ʟװʡʥ ʪʦʦʮʦʦʥʳ 
ʧʨʘʢʪʠʢ ʭʵʨʵʛʣʵʵʛ ʫʣʘʤ ʙװʨ ʙʘʪʘʪʛʘʞ ʙʘʡʥʘ.  

ʊʫʩ ʫʫʨʭʘʡʥ ʭᴇʨʩʥʠʡ ʪװʚʰʠʥʛʠʡʥ ʭʷʣʙʘʨ (I) ʜʫʥʜ 
ʟʵʨʵʛ (II ʢʘʪʝʛʦʨʠ) ʙʘ ʭװʥʜ ʪʵʩʣʵʛʜʵʭ (III ) ʯʫʣʫʫʣʘʛʪ 
ñʉʦʶʟʚʨʳʚʧʨʦʤò ʪʨʝʩʪʠʡʥ [1] ʙʘ ʐʋʊʀʉ-ʠʡʥ 
ʘʨʛʘ ʟװʡʥ [2] ʪʦʤʲʸʦʥʫʫʜʘʘʨ ʪʵʩʵʣʛʵʵʥʠʡ  װʥʜʩʵʥ 
ʧʘʨʘʤʝʪʨ (w, a, b) ʟʵʨʛʠʡʛ ʪʦʦʮʦʦʣʦʥ ʰʠʥʵ ʘʨʛʘ 
ʟװʡʥ ʜʵʵʨʭ װʟװװʣʵʣʪʪʵʡ ʭʘʨʴʮʫʫʣʘʥ װʟʵʭʵʜ ʪʵʩʨʵʭ 

ʙʦʜʠʩʳʥ ʵʥʝʨʛʠʡʥ ʟʘʨʮʫʫʣʘʣʪ Ñ
πȢφτȠπȢυσȠπȢυτ ̋ Ⱦ̄̍  ʙʦʣʞ ʟʦʭʠʦʛʯʠʡʥ ʘʨʛʘ ʟװʡʥ 
ʥʛʵʵʨ ήװʨ ʜװ πȢρ ̋ Ⱦ̄̍ -ʵʵʨ ʭʵʤʥʵʛʜʵʞ, 
ʙʫʪʣʘʣʪʳʥ ʜʫʥʜʘʞ ʭʵʤʞʵʵ Ὠ̅̐

πȢς ̍ȠπȢςτ ̍Ƞ πȢσς ̍ ʙʦʣʦʭ ʥʴ װʥʜʩʵʥ ʧʘʨʘʤʝʪʨװװʜ 
ʪʵʩʵʣʛʵʵʥʠʡ ʵʮʩʠʡʥ װʨ ʜװʥʜ ʠʣװװ ʦʥʦʚʯʪʦʡʛ 
ʭʘʨʫʫʣʞ ʙʘʡʥʘ. 

ɼתɻʅʕʃʊ 

ɿʦʭʠʦʛʯʠʡʥ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʘʨʛʘ ʟװʡʛʵʵʨ [3] 

ñʍʘʨʪʘʨʚʘʛʘʪʘʡò ʫʫʨʭʘʡʥ ʭᴇʨʩʥʠʡ ʪװʚʰʠʥʛʠʡʥ 

ʭʷʣʙʘʨ, ʜʫʥʜ, ʭװʥʜ ʪʵʩʣʵʛʜʵʭ ʯʫʣʫʫʣʘʛʪ ᴇʨᴇʤʜʣᴇʛ 

ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ װʥʜʩʵʥ ʧʘʨʘʤʝʪʨʠʡʛ 

ʪʦʜʦʨʭʦʡʣʩʦʥ ʪʦʦʮʦʦʥʳ װʨ ʜװʥʛʵʵʩ װʟʵʭʵʜ ʘʯʠʭ, 

ʪʵʵʚʵʨʣʵʭ ʪʝʭʥʦʣʦʛʠʡʥ ʰʘʘʨʜʣʘʛʘ ʙװʨʵʥ ʭʘʥʛʘʭ 

ʭʵʤʞʵʵʥʜ ʯʫʣʫʫʣʘʛ ʙʫʪʣʘʛʜʘʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ 

ᴇʛᴇᴇʞ ʩʘʡʪʘʡ ʘʞʠʣʣʘʭ ʥᴇʭʮᴇʣʠʡʛ ʙʠʡ ʙʦʣʛʦʞ 

ʙʘʡʛʘʘ ʥʴ ʵʣ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʧʨʘʢʪʠʢ ʘʯ 

ʭʦʣʙʦʛʜʣʳʛ ʠʣʪʛʵʥʵ.  
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Abstract - This paper mainly deals with the issue of failures of dump site slopes in a lignite mine, Baganuur, Mongolia. 

Failures of the dump site cause trouble in coal production activity. Failures of the dump site had average height of 35 

m with 38ę slope angle which had slipped distance between 60 and 2600 m for longitudinal of the site. Representative 

loose dump material, foundation soil and coal samples were collected from the site and tested to determine the geo-

mechanical properties. The dump material consisted of loose fragments and lumps of siltstone, clay stone, sandstone, 

foundation soil consisted of mostly siltstone. The slope stability analyses of dump site were analyzed by the finite element 

method using Plaxis 2D v. 8.2 software. The overall result of two-dimensional slope stability analysis was suggested 

according to the results obtained by factor of safety calculated on ground water, stress and deformation, seismic, 

consolidation analyses integrating with slope stability analysis. 

Keywords: factor of safety, consolidation, stress, dump slope angle, water table 

INTRODUCTION 

Duncan's review of Finite Element analysis of slopes 
concentrated mainly on deformation rather than 
stability analysis of slopes; however, attention was 
drawn to some important early papers in which elasto-
plastic soil models were used to assess stability. Smith 
& Hobbs [1] reported results of ɲ π slopes and 
obtained reasonable agreement with Taylor's [2] charts. 
Zienkiewicz et al. [3] considered a ὧ,  ɲ slope and 
obtained good agreement with slip circle solutions. 
Griffiths [4] extended this work to show reliable slope 
stability results over a wide range of soil properties and 
geometries as compared with charts of Bishop & 
Morgenstern [5]. Subsequent use of the FE method in 
slope stability analysis has added further confidence in 
the method (e.g. Griffiths, [6]; Potts et al., [7]; Matsui 
& San, [8]). Duncan mentions the potential for 
improved graphical results and reporting utilizing 
Finite Element, but cautions against artificial accuracy 
being assumed when the input parameters themselves 
are so variable. Wong [9] gives a useful summary of 
potential sources of error in the Finite Element 
modelling of slope stability, although recent results, 
including those presented in this paper, indicate that 
better accuracy is now possible. 

Advantages of the finite element method 

The advantages of a Finite Element approach to slope 
stability analysis over traditional limit equilibrium 
methods can be summarized as follows: 

(a) No assumption needs to be made in advance about 

the shape or location of the failure surface. Failure 

occurs `naturally' through the zones within the soil 

mass in which the soil shear strength is unable to 

sustain the applied shear stresses. 

(b) Since there is no concept of slices in the Finite 

Element approach, there is no need for assumptions 

about slice side forces. The Finite Element Method 

preserves global equilibrium until `failure' is reached. 

(c) If realistic soil compressibility data are available, 

the Finite Element solutions will give information 

about deformations at working stress levels. 
(d) The Finite Element Method is able to monitor 
progressive failure up to and including overall shear 
failure. 

Overburden dumps can be external dumps created at a 
site away from the coal bearing area or it can be 
internal-dumps created by in-pit dumping (IPD) 
concurrent to the creation of voids by extraction of 
coal. Practice of dumping overburden in the external 
dumps have some serious problems foremost amongst 
them are requirement of additional land, involves very 
high transport and re-handling cost which will increase 
the cost of coal production substantially, stability and 
reclamation at the site. It is not possible to eliminate the 
option of the external dumps concept completely, even 
if we adopt IPD practice. The internal dump concept is 
very well utilized by various local producing countries 
like Australia, Canada and USA, then there is no fear 
to adopt this technique to avoid further requirement of 
land for dumping and aggravate various associated 
problems. However, the combination of external 
dumps and internal dumps shall substantially reduce 
the required land. As a result, it shall reduce the surface 
land requirement significantly which is very difficult 
task to arrange in any area due to growth of population 
forest cover and associated problem. In this decade few 
destabilization of internal dumps have taken place in 
coal mines. It is necessary to study such cases and find 
out the cause of destabilization [10]. 

II. SITE DESCRIPTION 

"Baganuur" lignite mine is located at "Nuurentei" wide 
valley, 130 km from the east of the Ulaanbaatar capital 
city of Mongolia (Fig.1). Open-cast length from 
northeast to southwest is 12 km, width of 4 km. The 
coalfield consists of 3 coal seams which are named as 
2, 2a, 3 coal seams respectively. The range of the 
thickness of 2 coal seam is from 3.45 to 28.16 m, 2a 
coal seam is from 2.41 to 52.77 m and 3 coal seam is 

mailto:chelikcesur79@must.edu.mn
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from 3.19 to 23.74 m. Coal average thickness is 10-17 
m and while thickness of 3 coal seam 25 m in the outer 
parts of the site.  In the middle parts of the coal seam 
thickness reaches 98 m. While the slope angle of coal 
seams are 8 degrees in the outer parts of the site, can 
reach up to 20 degrees in the central part of the site 
[11]. A general cross-section of the field was given in 
Fig. 2. Slope failures of the dump site occurred in New 
panel, Uul1 and Uul5 panels in Baganuur lignite mine.  

A total of 13 failures occurred between the years of 
2007 and 2012, 908 m3 dump material slipped and 
68124 m2 of the opened coal was closed again. This 
situation causes disruption of production and economic 
losses [12]. Remained coal jamb and failure amounts 
in 2007-2012 were given in Table I. 

Table I. Amounts of coal jamb and failure according to the 
years. 

Year 

Coal 

jamb 

amount 

(ton) 

Failure 

amount 

(m3) 

Above 

closed again 

coal amount 

(m2) 

2007 39500 378 36184 

2008 40000 - 2600 

2009 63010 80 6340 

2010 75000 110 6160 

2011 61100 210 10080 

2012 - 130 6760 

In this study, slope stability analysis was done with 
taking into consideration of surface and ground water, 
stress and deformation, seismicity, consolidation 
integrating the calculated factor of safety (FOS). 
Because of, Plaxis 2D is one of the most powerful 
software alternatives in 2D slope stability analysis and 
design for mining engineering projects [13]. 

Fig.1. General plan of internal dump failures 

Fig. 2. General cross-section of internal dump failures 

III. SLOPE STABILITY ANALYSIS OF THE 

DUMP SITE 

Dragline excavates overburden above the coal layer 
and throws to the slope of draglineôs spoil at the east of 
the coal mine. Due to the slope of draglineôs spoil 
failures during excavation. Opened coal is excavated 

by a showel and transported by trucks to stock field and 
crushing thesis. Geometry model of work field is 
shown in Fig. 3. The dragline spoil, bed rock (Siltstone) 
and coal seam, waste rock material properties used for 
the simulation are presented in Table II.  

Table II. Material properties 

Parameters 

Materials 

Dragline 
Spoil 

Coal 
seam 

Waste 
rock 

Bedrock 

Unit weight (kN/m3) 19.61 12.2 20 19.5 

Internal friction 

angle 

(degrees) 

28 31.8 31 28.3 

Cohesion (MPa) 0 3.942 4.291 4.503 

Youngôs Modulus 

(MPa) 
24.7529 2550 2790 3130 

Poissonôs ratio 0.35 0.42 0.3 0.43 

4 materials, draglineôs loading, boundary conditions 
and water table are presented in geometry model of 
work field. These are figured (1, 2, 3, 4, N, BC, G) 
respectively; bedrock (siltstone) (1), draglineôs spoil 
(disturbed siltstone sandstone alternation) (2), lignite 
seam (3), waste rock (siltstone sandstone alternation) 
(4), draglineôs loading (N), boundary conditions (BC) 
and standart seismic boundary (EB). Two-dimentional 
slope stability analyses were analyzed by considering 
seepage, stress and deformation ,seismicity using 
required parameters in the Table II. Underground water 
table is reduced starting from 146 m to 80 m in Uul 2nd 
part New panel. The underground water table (W) on 
geometric model was given in the Fig.4. Dump site is 
deformed was given  in the Fig.5. Maximum 
displacement was determined 1.04 m was given in the 
Fig.6. Effective stresses for untaken coal in Uul 2nd 
part New panel was shown in the Fig.7. Total stresses 
for untaken coal in Uul 2nd part New panel was 
determined in the Fig.8. Excess pore pressures for 
untaken coal in the Uul 2nd part New panel were given 
in the Fig.9. Calculated factor of safety by Finite 
element method for untaken coal in the Uul 2nd part 
New panel is obtained  0.640 was shown in the Fig.10. 

Fig. 3. Geometry model of work field  

Fig.4. The underground water table (W) on geometric model 
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Fig.5. Nodes deformed under pressure for untaken coal in Uul 2nd 

part New panel 

 

Fig.6. Maximum displacement for untaken coal in Uul 2nd part New 

panel  

 
Fig.7. Effective stresses for untaken coal in Uul 2nd part New panel  

 

Fig.8. Total stresses for untaken coal in Uul 2nd part New panel  

 
Fig.9. Excess pore pressures for untaken coal in Uul 2nd part New 

panel  

 
Fig.10. Calculated factor of safety by Finite element method for 

untaken coal in Uul 2nd part New panel  

IV. CONCLUSION 

Two-dimensional slope stability analysis was done 
using Finite Element Method (FEM) for a stability 
conditions of dump sites in Baganuur lignite mine. 
Factor of safety was obtained 0.640 that slope of dump 
site is failured. Slope stability analysis of the dump site 
was done according to ground water, seismicity, stress 
and deformation, consolidation effects.  
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I. ʋɼʀʈʊɻɸʃ 

ʀʣ ʫʫʨʭʘʡʥ ʪʵʩʵʣʛʵʵʥʠʡ ʜʘʨʘʘʭ ʙʫʪʣʘʛʜʘʣ, 
ʰʠʨʭʵʛʣʵʣ ʥʴ ʪʵʩʵʣʛʵʵʥʠʡ ʵʛʥʵʵ ʙʦʣʦʥ ʮʦʦʥʦʛ 
ʭʦʦʨʦʥʜʳʥ /ʪʦʨʣʦʣ/ ʭʘʨʴʮʘʘ, ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ 
ʟʘʨʮʫʫʣʘʣʪ ʭʘʤʛʠʡʥ ʠʭ ʥᴇʣᴇᴇʣʜᴇʛ ʙʘʡʥʘ. ʀʣ 
ʫʫʨʭʘʡʥ ʪʵʩʵʣʛʵʵʥʠʡ ʘʨʛʘ ʥʴ ʠʣ ʫʫʨʭʘʡʥ װʥʜʩʵʥ 
ʘʞʠʣ ʙʦʣʦʭ ʫʭʘʞ ʘʯʠʭ ʘʞʠʣʜ ʟʦʨʠʫʣʩʘʥ, ʪװװʥʠʡ 
ʙװʪʵʵʣʠʡʛ ʥʵʤʵʛʜװװʣʵʭʵʜ ʯʠʛʣʵʩʵʥ ʘʞʠʣ ʶʤ. 

ʀʣ ʫʫʨʭʘʡʥ ʭᴇʨʩʥʠʡ ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʘʣ, 
ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵ ʥʴ ʫʭʘʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ 
ʫʪʛʫʫʨʳʥ ʙʘʛʪʘʘʤʞ, ʮʘʘʰʣʘʘʜ ʭᴇʨʩʥʠʡ 
ʯʫʣʫʫʣʛʠʡʛ ʢʦʥʚʝʡʝʨʵʵʨ ʪʵʵʚʵʨʣʵʭ װʝʜ ʜʘʤʞʫʫʣʘʥ 
ʘʯʠʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʙʫʥʢʝʨʠʡʥ ʘʤʩʨʳʥ 
ʭʘʨʴʮʘʘʥʘʘʩ ʭʘʤʘʘʨʫʫʣʘʥ ʰʘʘʨʜʣʘʛʘʪʘʡ ʜʫʥʜʘʞ 
ʙʫʪʣʘʛʜʣʳʥ ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʜʦʛ. 

ʎʘʥʭʠʡʥ ʙʘʨʫʫʥ, ʟװװʥ ʭʵʩʛʠʡʥ ʠʣ ʫʫʨʭʘʡʥ ʫʫʣʳʥ 
ʘʞʠʣ, ʘʰʠʛʣʘʣʪ ʷʚʫʫʣʞ ʙʫʡ ʭᴇʨʩʥʠʡ ʯʫʣʫʫʣʛʠʡʥ 
ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵʛ ʘʥʛʠʣʘʥ ʪʦʜʦʨʭʦʡʣʦʭ 
ʥʵʛʜʩʵʥ ʟʦʨʠʣʛʳʥ ʜʘʛʫʫ ʛװʡʮʵʪʛʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ 
ᴇᴇʨ ʭʦʦʨʦʥʜʦʦ ʫʷʣʜʘʘ ʭʦʣʙʦʦʪʦʡ ʙʠʝ ʜʘʘʩʘʥ 
ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʫʫʜʳʥ ʘʛʫʫʣʛʘ, ʘʯ ʭʦʣʙʦʛʜʦʣ, 
ʵʨʵʤʙʵ ʜʘʨʘʘʣʣʳʛ ʪʦʜʦʨʭʦʡʣʞ ʜʘʨʘʘʭ 
ʟʦʨʠʣʪʫʫʜʳʛ ʪʘʚʴʩʘʥ. װתʥʜ: 

¶ ʀʣ ʫʫʨʭʘʡʥ ʫʭʘʞ ʘʯʠʭʘʜ ʙʵʣʪʛʵʭ װʡʣ 
ʘʞʠʣʣʘʛʘʘ, װʟװװʣʵʣʪװװʜʠʡʛ ʩʫʜʣʘʭ; 

¶ ʀʣ ʫʫʨʭʘʡʜ ʭʠʡʛʜʵʞ ʙʫʡ ᴇʨᴇʤʜʣᴇʛ ʪʵʩʵʣʛʵʵʥʠʡ 
ʘʞʣʳʥ ʪʝʭʥʦʣʦʛʠ, ʧʘʨʘʤʝʪʨʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ; 

¶ ʀʣ ʫʫʨʭʘʡʥ ʪʵʩʵʣʛʵʵʥʠʡ ʜʘʨʘʘʭ ʥʫʨʘʣ ʜʵʵʨʭ 
ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʘʣ, ʰʠʨʭʵʛʣʵʣʠʡʛ ʦʣʦʥ 
ʫʣʩʳʥ ʵʨʜʵʤʪʵʥ, ʩʫʜʣʘʘʯʜʘʜ ʭװʣʵʵʥ 
ʟᴇʚʰᴇᴇʨᴇʛʜʩᴇʥ ʂʫʟ-ʈʘʤ, ɻʨʘʥʫʣʦʤʝʪʨ, 
ʌʦʪʦʛʨʘʬʠʡʥ ʟʘʛʚʘʨʯʣʘʣʳʥ ʘʨʛʘʘʨ ʪʫʩ ʪʫʩ 
ʪʦʜʦʨʭʦʡʣʦʭ ʩʫʜʘʣʛʘʘʛ ʭʠʡʭ; 

II. ʉʋɼɸʃɻɸɸʅʓ ɸʈɻɸʏʃɸʃ 

ʉʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʜʘʨʘʘʣʣʳʥ ʭʫʚʴʜ ʪᴇʩʣʠʡʥ 
ʪʘʣʙʘʡʜ ʘʞʠʣʣʘʭ, ʭʵʤʞʠʣʪ, ʘʞʠʛʣʘʣʪ, ʟʫʨʘʛʣʘʣʳʥ 
ʘʞʣʫʫʜ, װʨ ʜװʥʛʠʡʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʥ ʘʞʣʫʫʜ 

ʙʦʣʦʥ ʪʵʜʛʵʵʨʪʵʡ ʭʦʣʙʦʦʪʦʡ ʵʤʧʠʨʠʢ ʰʠʥʞʠʣʛʵʵ, 
ʪʦʦʮʦʦʣʣʳʥ ʘʞʣʫʫʜ, ʟʫʨʘʛ ʪᴇʩᴇʣ, ʩʫʜʘʣʛʘʘʥʳ 
ʤʦʜʝʣ ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʥ ʘʞʠʣ ʛʵʩʵʥ װʝ ʰʘʪʫʫʜʘʘʨ 
ʭʠʡʛʜʩʵʥ. ɼʘʨʘʘʭ ʘʨʛʘʯʣʘʣʫʫʜʘʘʨ ʯʫʣʫʫʣʛʠʡʥ 
ʙʫʪʣʘʛʜʘʣ, ʰʠʨʭʵʛʣʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵʛ 
ʪʦʜʦʨʭʦʡʣʞ, װʨ ʜװʥʛʠʡʥ ʭʘʨʴʮʫʫʣʘʣʪʳʛ 
ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣʜ ʛװʡʮʵʪʛʵʣʵʵ. 

¶ ʂʫʟ-ʈʘʤrʥ ʘʨʛʘ 

¶ ɻʨʘʥʫʣʦʤʝʪʨʳʥ ʘʨʛʘ 

¶ ʌʦʪʦʛʨʘʬʠʡʥ ʟʘʛʚʘʨʯʣʘʣʳʥ ʘʨʛʘ 

A. ʊϺʩʣʠʡʥ ʪʘʣʙʘʡʥ ʭʵʤʞʠʣʪ ʟʫʨʘʛʣʘʣʳʥ ʘʞʠʣ 

ñʆʨʛʠʣʦʭ ʙװʨʜò ʍʍʂ-ʠʡʥ ʪᴇʩʣʠʡʥ ʙʘʛ 2022 ʦʥʳ 7-
ʨ ʩʘʨʜ ʎʘʥʭʠʡʥ ʭʵʩʛʠʡʥ ʠʣ ʫʫʨʭʘʡʥ ʪʘʣʙʘʡʜ 
ʭʵʤʞʠʣʪ, ʘʞʠʛʣʘʣʪ, ʟʫʨʘʛʣʘʣʳʥ ʘʞʣʫʫʜʳʛ ʭʠʡʞ 
ʛװʡʮʵʪʛʵʩʵʥ. ʋʛ ʘʞʠʣʜ ʥʠʡʪ ʎʘʥʭʠʡʥ ʙʘʨʫʫʥ 
ʭʵʩʛʠʡʥ ʠʣ ʫʫʨʭʘʡʥ 5, ʎʘʥʭʠʡʥ ʟװװʥ ʭʵʩʛʠʡʥ ʠʣ 
ʫʫʨʭʘʡʥ 7 ʪʵʩʵʣʛʵʵʥʠʡ ʙʣʦʢʦʜ ʪʫʩ ʪʫʩ ʭʵʤʞʠʣʪʠʡʥ 
ʘʞʣʳʛ ʛװʡʮʵʪʛʵʚ. ʍʵʤʞʠʣʪʠʡʥ ʘʞʣʳʛ ʭʠʡʭʵʜ 2 
ʤʝʪʨʠʡʥ ʫʨʪʪʘʡ ʭʵʤʞʠʣʪʠʡʥ ʨʝʡʢ, 24 ʩʤ-ʠʡʥ 
ʜʠʘʤʝʪʨʪʵʡ ʙᴇʤʙᴇʛʥװװʜʠʡʛ ʥʫʨʘʣ ʜʵʵʨ 
ʙʘʡʨʰʫʫʣʘʥ ʭʵʤʞʠʣʪʠʡʛ ʭʠʡʚ. ɿʫʨʘʛʣʘʣʳʥ ʘʞʣʳʛ 
DJI Pantom Pro ʜʨʦʥʳʛ ʘʰʠʛʣʘʥ ʥʠʡʪ ʪʵʩʵʣʛʵʵʥʠʡ 
12 ʙʣʦʢ ʜʵʵʨ ʬʦʪʦ ʟʫʨʛʠʡʛ ʘʚʯ, ʭʵʤʞʠʣʪ ʭʠʡʚ.  

B. ʂʫʟ-ʈʘʤʳʥ ʟʘʛʚʘʨʯʣʘʣʳʥ ʘʨʛʘ 

ʂʫʟ-ʈʘʤʳʥ ʟʘʛʚʘʨʯʣʘʣʳʥ ʘʨʛʘ ʥʴ ʯʫʣʫʫʣʛʠʡʥ 
ʙʫʪʣʘʛʜʘʣ, ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵʛ ʦʥʦʣʳʥ 
ʭװʨʵʵʥʜ ʪʦʜʦʨʭʦʡʣʜʦʛ ʘʨʛʘ ʶʤ. ʕʥʵʭװװ ʘʨʛʘ ʥʴ 
ʪʵʩɻʣʛʵʵʥʠʡ ʙʣʦʢʠʡʥ ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ ʭʫʚʠʡʥ 
ʟʘʨʮʫʫʣʘʣʪ, ʪʵʩʵʣʛʵʵʥʠʡ ʪʦʨʣʦʣ ʟʵʨʵʛ ʪʝʭʥʦʣʦʛʠʡʥ 
ʧʘʩʧʦʨʪʳʥ װʟװװʣʵʣʪװװʜʵʵʩ ʭʘʤʘʘʨʘʥ ʯʫʣʫʫʣʛʠʡʥ 
ʙʫʪʣʘʛʜʘʣ, ʰʠʨʭʵʛʣʵʣʠʡʛ ʦʥʦʣʳʥ ʭװʨʵʵʥʜ 
ʪʦʜʦʨʭʦʡʣʜʦʛ ʪװʛʵʵʤʵʣ ʘʨʛʘʯʣʘʣ ʶʤ. ʕʥʵʭװװ 
ʘʨʛʳʛ 1973 ʦʥʜ ʂʫʟʥʝʮʦʚ ʯʫʣʫʫʣʛʠʡʥ ʜʫʥʜʘʞ 
ʙʫʪʣʘʛʜʘʣ ʙʦʣʦʥ ʰʠʨʭʵʛʣʵʣʠʡʛ X50 (P(x50)=0.5) 
ʫʪʛʘʜ ʭʘʤʘʘʨʫʫʣʘʥ ʪʦʦʮʦʦʣʦʭ ʘʨʛʘʯʣʘʣʜ ʩʘʥʘʣ 
ʙʦʣʛʦʩʦʥ ʙᴇʛᴇᴇʜ ʈʦʟʠʥ-ʈʘʤʤʣʝʨʠʡʥ ʪʘʨʭʘʣʪʳʥ 

mailto:ganzorig.d@must.edu.mn


ʕʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ 50 ʜʫʛʘʘʨ ʙʘʛʘ ʭʫʨʘʣ 

22 

ʘʨʛʘʘʨ װʨ ʜװʥʛ ʠʣʵʨʭʠʡʣʩʵʥ ʙʘʡʥʘ (Cunningham 
1983, 1987, 2005)1. 

ʕʥʵʭװװ ʘʨʛʘʯʣʘʣ ʥʴ ʜʘʨʘʘʭ ʪʦʤʴʸʦʛʦʦʨ ʙʫʪʣʘʛʜʘʣ, 
ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʜʦʛ. װתʥʜ: 

ὖὼ ρ Ὡ
Ͻ

   (1) 

 :ʥʜװת
 ὖὼ ï ʭ ʭʵʤʞʵʵʪʵʡ ʯʫʣʫʫʣʛʠʡʥ ʭʫʚʴ 

 ὼ ï ʯʫʣʫʫʛʠʡʥ ʭʵʤʞʵʵ, ʤ 

ὼ  ï ʪʵʩʵʣʛʵʵʥʠʡ ʙʣʦʢʳʥ 50%-ʜ ʭʘʤʘʘʨʘʭ 
ʜʫʥʜʘʞ ʙʫʪʣʘʛʜʣʳʥ ʭʵʤʞʵʵ, ʤ 

 ὲ ï ʥʵʛ ʪᴇʨʣʠʡʥ װʟװװʣʵʣʪװװʜ 

ὼ ὃϽ Ȣ Ͻὗ Ͻ   (2) 

 :ʥʜװת
 ὼ  ï ʜʫʥʜʘʞ ʙʫʪʣʘʛʜʣʳʥ ʭʵʤʞʵʵ, ʩʤ 

 ὃ ï ʯʫʣʫʫʣʛʠʡʥ װʟװװʣʵʣʪ 

 ή ï ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ, ʢʛ/ʤ3 

 ὗ ï 1 ʮʦʦʥʦʛ ʦʨʦʭ ʥʠʡʪ ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ ʭʵʤʞʵʵ, 
ʢʛ 

 Ὓ  ï ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ ʪᴇʨᴇʣ 

ὃ πȢπφϽὙὓὈ ὙὈὍὌὊ   (3) 

ὙὓὈ ï ʯʫʣʫʫʣʛʠʡʥ ʰʠʥʞ ʯʘʥʘʨ 

ὙὈὍ ï ʯʫʣʫʫʣʛʠʡʥ ʵʟʣʵʭװװʥ ʞʠʥ, ʢʛ/ʤ3 

ὲ ςȢς ρτϽ Ͻρ Ͻ Ͻ

πȢρ
Ȣ

Ͻ    (4) 

 :ʥʜװת

ὄ ï ʵʛʥʵʵ ʭʦʦʨʦʥʜʳʥ ʟʘʡ, ʤ 

Ὀ ï ʮʦʦʥʦʛʠʡʥ ʜʠʘʤʝʪʨ, ʤʤ 

ὛὈ ï ʠʣϮϮ ϺʨϺʤʜʣϺʛʠʡʥ ʫʨʪ, ʤ 

Ὓ ï ʮʦʦʥʦʛ ʭʦʦʨʦʥʜʳʥ ʟʘʡ, ʤ 

ὄὅὒ ï ʪϮʛʞʵʵʩʠʡʥ ʫʨʪ, ʤ 

ὅὅὒ ï ʮʦʦʥʦʛʠʡʥ ʫʨʪ, ʤ 

ὒ  ï ʥʠʡʪ ʮʵʥʵʛʠʡʥ ʫʨʪ, ʤ 

Ὄ ï ʜʦʛʦʣʳʥ ϺʥʜϺʨ, ʤ 

C - ɻʨʘʥʫʣʦʤʝʪʨʠʡʥ ʘʨʛʘ 

ɻʨʘʥʫʣʦʤʝʪʨʠʡʥ ʘʨʛʘ ʥʴ ʙʫʪʣʘʛʜʩʘʥ ʯʫʣʫʫʣʛʠʡʥ 
ʰʠʨʭʛʠʡʥ ʭʵʤʞʵʵʛ ʰʫʛʘʤʘʥ ʭʵʤʞʠʣʪʵʵʨ 
ʪʦʜʦʨʭʦʡʣʜʦʛ ʘʨʛʘ ʶʤ. ʊʵʩʣʵʛʜʩʵʥ ʯʫʣʫʫʣʛʠʡʥ 
ʙʫʪʣʘʛʜʣʳʛ ʛʨʘʥʫʣʦʤʝʪʨʠʡʥ ʘʨʛʘʘʨ ʪʦʜʦʨʭʦʡʣʦʭ 
ʥʴ ʤʝʭʘʥʠʢ ʘʞʠʣʣʘʛʘʘʪʘʡ, ʪʫʭʘʡʥ ʩʫʜʣʘʘʯʘʘʩ 
ʭʘʤʘʘʨʩʘʥ ʛʘʨ ʘʨʛʘʘʨ ʪʦʦʮʦʦʣʦʭ, ʮʘʛ ʭʫʛʘʮʘʘ 
ʠʭʵʵʭʵʥ ʰʘʘʨʜʘʛʜʜʘʛ ʘʨʛʘ ʶʤ. ɻʨʘʥʫʣʦʤʝʪʨʠʡʥ 
ʘʨʛʘʘʨ ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʘʣ, ʰʠʨʭʵʛʣʵʣʠʡʛ 
ʪʵʩʣʵʛʜʩʵʥ 3 ʙʣʦʢ ʜʵʵʨ ʪʦʜʦʨʭʦʡʣʩʦʥ. ʊʵʩʣʵʛʜʩʵʥ 
ʥʫʨʘʣ ʜʵʵʨ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ ʛװʡʮʵʪʛʵʭʜʵʵ 

                                                           
1 Fragmentation analysis of optimized blasting rounds in the 

Aitik mine, Vasileios Demenegas, Lulea University of 

technology, page 7, 2008. 

ʨʫʣʝʪʵʥ ʤʝʪʨʵʵʨ ʥʠʡʪ ʰʫʛʘʤʳʥ ʫʨʪʳʛ ʭʵʤʞʠʞ, 
ʰʫʛʘʤʳʥ ʯʠʛʠʡʛ ʪʦʜʦʨʭʦʡʣʞ, ʨʝʡʢ ʤʦʜʦʦʨ ʪʫʭʘʡʥ 
ʰʫʛʘʤʳʥ ʜʘʛʫʫ ʰʫʛʘʤʘʥ ʭʵʤʞʠʣʪʠʡʛ ʭʠʡʞ 
ʯʫʣʫʫʣʘʛ ʥʵʛ ʙװʨʠʡʥ ʫʨʪʳʥ ʭʵʤʞʵʵʛ ʭʵʤʞʠʞ 
ʪʦʦʣʩʦʥ. ʊʵʩʣʵʛʜʩʵʥ ʙʣʦʢ ʜʵʵʨʭ ʰʫʛʘʤ ʭʦʦʨʦʥʜʳʥ 
ʟʘʡʛ 50 ʤʝʪʨʵʵʨ ʪʦʦʮʦʞ ʘʚʩʘʥ. 

C. ʌʦʪʦʛʨʘʬʠʡʥ ʘʨʛʘ 

ʌʦʪʦʛʨʘʬʠʡʥ ʘʨʛʘ ʥʴ ʪʵʩʣʵʛʜʩʵʥ ʙʣʦʢʠʡʥ ʬʦʪʦ 
ʟʫʨʘʛʪ ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʞ ʙʫʪʣʘʛʜʩʘʥ 
ʯʫʣʫʫʣʛʠʡʥ ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵʛ 
ʧʨʦʛʨʘʤʯʠʣʩʘʥ ʘʨʛʘʘʨ ʪʦʜʦʨʭʦʡʣʜʦʛ ʘʨʛʘʯʣʘʣ ʶʤ. 
ʊʫʭʘʡʥ ʘʨʛʘ ʥʴ ʪʵʩʵʣʛʵʵʥʠʡ ʜʘʨʘʘʭ ʥʫʨʘʣ, ʭᴇʨʩʥʠʡ 
ʦʚʦʦʣʛʦ, ʭʘʷʛʜʣʳʥ ʩʘʥʛʠʡʥ ʦʚʦʦʣʛʦ, ʥʫʨʫʫʣʜʘʥ 
ʫʫʩʛʘʭ ʪʝʭʥʦʣʦʛʠʡʥ ʦʚʦʦʣʛʦ, ʘʚʪʦʩʘʤʦʩʚʘʣʜ 
ʘʯʠʛʜʘʭ ʙʦʣʦʥ ʙʫʫʣʛʘʭ ʯʫʣʫʫʣʛʠʡʥ ʰʠʨʭʵʛʣʵʣ, 
ʢʦʥʚʝʡʝʨ ʜʵʵʨʭ ʯʫʣʫʫʣʛʠʡʥ ʰʠʨʭʵʛʣʵʣ ʟʵʨʵʛ 
 ʡʣʜʚʵʨʣʵʣʠʡʥ ʦʣʦʥ ʧʨʦʮʝʩʩʫʫʜʘʜ ʘʰʠʛʣʘʭװ
ʙʦʣʦʤʞʪʦʡ ʙʘʡʜʘʛ. 

Split Desktop ʧʨʦʛʨʘʤ ʥʴ ʟʫʨʘʛ ʪʫʩ ʙװʨ ʜʵʵʨʭ 
ʯʫʣʫʫʣʛʠʡʥ ʰʠʨʭʵʛʣʵʣʠʡʛ ʰʠʥʞʣʵʞ, ʛʨʘʬʠʢ 
ʙʦʣʦʥ ʪʦʦʥ װʟװװʣʵʣʪʵʵʨ ʪʦʜʦʨʭʦʡʣʜʦʛ. Split 
Desktop ʧʨʦʛʨʘʤ ʜʵʵʨ ʜʘʨʘʘʭ ʜʘʨʘʘʣʣʘʘʨ 
ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ ʛװʡʮʵʪʛʵʩʵʥ.  

1-ʪ. ʊʵʩɻʣʛʵʵʥʠʡ ʥʫʨʣʳʥ ʟʫʨʛʠʡʛ ʘʚʘʭʜʘʘ 
ʪʦʜʦʨʭʦʡ ʤʘʩʰʪʘʙʪʘʡ ʙʦʣʛʦʭʳʥ ʪʫʣʜ ʪʦʜʦʨʭʦʡ 
ʟʘʡʜ 2 ʤʝʪʨʠʡʥ ʫʨʪʪʘʡ 2-3 ʨʝʡʢ ʤʦʜ, 24 ʩʤ-ʠʡʥ 
ʜʠʘʤʝʪʨʪʵʡ 2 ʰʠʨʭʵʛ ʙᴇʤʙᴇʣᴇʛʠʡʛ ʥʫʨʘʣ ʜʵʵʨ 
ʙʘʡʨʰʫʫʣʘʥ ʟʫʨʛʠʡʛ ʘʚʩʘʥ.  

1-ʨ ʟʫʨʘʛ. ʊʵʩʣʵʛʜʩʵʥ ʙʣʦʢʠʡʥ ʥʫʨʣʳʥ ʬʦʪʦ ʟʫʨʘʛ ʙʦʣʦʥ 
ʤʘʩʰʪʘʙʣʘʭ ʨʝʡʢʠʡʥ ʭʵʤʞʵʵ 

2-ʪ. ʊʵʩʣʵʛʜʩʵʥ ʙʣʦʢʳʥ ʥʫʨʣʳʥ ʬʦʪʦ ʟʫʨʛʠʡʛ Split 
Desktop ʧʨʦʛʨʘʤʜ ʦʨʫʫʣʘʥ ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʘʣ, 
ʰʠʨʭʵʛʣʵʣʠʡʥ ʤʦʜʝʣʠʡʛ ʧʨʦʛʨʘʤʯʣʘʛʜʩʘʥ ʘʨʛʘʘʨ 
ʙʘʡʛʫʫʣʘʭ.  



ʋʫʣ ʫʫʨʭʘʡʥ Ϯʡʣʜʚʵʨʣʵʣ-ʋʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠ, ʵʨʜʵʩ ʙʦʣʦʚʩʨʫʫʣʘʣʪ, ʤʝʥʝʞʤʝʥʪ 
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2-ʨ ʟʫʨʘʛ. Split Desktop ʧʨʦʛʨʘʤ ʜʘʭ ʯʫʣʫʫʣʛʠʡʥ ʰʠʨʭʵʛʣʵʣʠʡʥ 

ʤʦʜʝʣ 

3-ʪ.ʏʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʘʣ, ʰʠʨʭʵʛʣʵʣʠʡʥ 
ʤʦʜʝʣʠʡʛ Split Desktop ʧʨʦʛʨʘʤʜ ʘʚʪʦʤʘʪ ʙʘʡʜʣʘʘʨ 
 ,ʜʨʠʡʥ ʙʘʡʜʘʣ, ʪʦʦʩʞʠʣʪװװʩʛʵʭʵʜ ʛʵʨʵʣ ʩװװ
ʟʫʨʛʠʡʥ ʯʘʥʘʨ ʟʵʨʛʵʵʩ ʰʘʣʪʛʘʘʣʘʥ װװʩʵʭ ʟʘʨʠʤ 
ʘʣʜʘʘʛ ʛʘʨ ʘʨʛʘʘʨ ʟʘʩʚʘʨʣʘʭ.  

4-ʪ.ɿʘʩʚʘʨʣʘʞ ʙʘʪʘʣʛʘʘʞʫʫʣʩʘʥ ʩʫʜʘʣʛʘʘʥʳ 
ʤʦʜʝʣʠʡʛ ʜʘʭʠʥ Split Desktop ʧʨʦʛʨʘʤ ʜʵʵʨ 
ʘʯʘʘʣʣʘʞ ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʘʣ, ʰʠʨʭʵʛʣʵʣʠʡʥ 
ʭʵʤʞʵʵʛ ʘʚʪʦʤʘʪʘʘʨ ʪʦʜʦʨʭʦʡʣʥʦ.  

3-ʨ ʟʫʨʘʛ. Split Desktop ʧʨʦʛʨʘʤ ʜʵʵʨ ʯʫʣʫʫʣʛʠʡʥ ʭʵʤʞʵʵʛ 

ʵʣʣʠʧʩʦʠʜ ʜװʨʩʵʵʨ ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʘʡʜʘʣ 

5-ʪ. ʉʫʜʘʣʛʘʘʥʳ ʤʦʜʝʣ ʜʘʭʴ ʪʦʦʮʦʦʣʣʳʥ װʨ 
ʜװʥʛʠʡʥ װʟװװʣʵʣʪװװʜʠʡʛ ʛʨʘʬʠʢ ʙʦʣʦʥ ʪʦʦʥ 
ʫʪʛʫʫʜʘʘʨ ʘʚʘʭ. 

III. ʏʋʃʋʋʃɻʀʁʅ ɹʋʊʃɸɻɼʃʓʅ תʈ ɼתʅ 

ʊʵʩʵʣʛʵʵʛʵʵʨ ʙʫʪʣʘʛʜʩʘʥ ʯʫʣʫʫʣʛʠʡʥ 
ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵʛ ʟᴇʚ ʦʥʦʚʯʣʦʭ ʥʴ ʫʫʣ 
ʫʫʨʭʘʡʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʧʨʦʮʝʩʩʫʫʜʳʥ ʟʘʨʜʘʣ 
ʙʦʣʦʥ ʘʞʣʳʥ ʫʷʣʜʘʘʛ ʭʘʥʛʘʭ ʪʦʤʦʦʭʦʥ ʘʩʫʫʜʘʣ 
ʶʤ. 

ʊʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ װʨ ʜװʥ ʙʫʶʫ ʪʵʩʣʵʛʜʩʵʥ 

ʙʣʦʢʳʥ ʥʫʨʘʣ ʜʘʭʴ ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʣʳʥ 

ʩʫʜʘʣʛʘʘ ʥʴ ʙʫʪʣʘʛʜʩʘʥ ʯʫʣʫʫʣʛʠʡʥ 

ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵʛ ʪʦʛʪʦʦʭ, ʫʣʤʘʘʨ 

ʙʫʪʣʘʛʜʣʳʥ ʜʫʥʜʘʞ ʭʵʤʞʵʵ, ʦʚʦʨ ʭʵʪʵʨʩʵʥ ʙʦʣʦʥ 

ʭʵʪ ʙʫʪʣʘʛʜʩʘʥ ʯʫʣʫʫʣʛʠʡʥ ʛʘʨʮ ʟʵʨʵʛ ʙʫʪʣʘʛʜʣʳʥ 

 .ʜʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʯʠʛʣʵʩʵʥװװʥʜʩʵʥ ʭʵʤʞʵʵʩװ
ʊᴇʣᴇʚʣᴇʛᴇᴇʪ ᴇʨᴇʤʜʣᴇʛ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ 
ʧʘʩʧʦʨʪʫʫʜʳʥ ʜʘʛʫʫ ʭᴇʨʩʥʠʡ ʯʫʣʫʫʣʛʠʡʥ 
ʙʣʦʢʫʫʜʘʜ ʭʠʡʛʜʩʵʥ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʘʘʨ װװʩʩʵʥ 
ʥʫʨʣʫʫʜ ʜʘʭʴ ʙʫʪʣʘʛʜʘʣ, ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵ 
ʪʦʜʦʨʭʦʡʣʦʭ ʟʦʨʠʣʛʦʦʨ ʂʫʟ-ʈʘʤʳʥ ʟʘʛʚʘʨʯʣʘʣʳʥ 
ʘʨʛʘ, ɻʨʘʥʫʣʦʤʝʪʨʠʡʥ ʘʨʛʘ ʙʦʣʦʥ ʌʦʪʦʛʨʘʬʠʡʥ 
ʪʦʦʮʦʦʣʣʳʥ ʘʨʛʫʫʜʘʘʨ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ 
ʛװʡʮʵʪʛʵʩʵʥ.  

ʀʣ ʫʫʨʭʘʡʥ ʫʭʘʭ ʪᴇʭᴇᴇʨᴇʤʞ ʙʦʣʦʥ ʢʦʥʚʝʡʝʨʠʡʥ 
ʪʵʵʚʨʵʵʩ ʭʘʤʘʘʨʫʫʣʘʥ ʯʫʣʫʫʣʛʠʡʥ ʜʫʥʜʘʞ 
ʙʫʪʣʘʛʜʣʳʛ 0.45 ʤ, ʦʚʦʨ ʭʵʪʵʨʩʵʥ ʯʫʣʫʫʣʛʠʡʛ 0.6 
ʤ-ʵʵʩ ʜʵʵʰ, ʭʵʪ ʙʫʪʣʘʛʜʩʘʥ ʯʫʣʫʫʣʛʠʡʥ 0.1 ʤ-ʵʵʩ 
ʜʦʦʰ ʰʠʨʭʵʛʪʵʡ ʛʵʞ ʘʥʛʠʣʜʘʛ ʙʘʡʥʘ. ɹʫʪʣʘʛʜʘʣ, 
ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵʛ ʵʟʣʵʭ ʭʫʚʠʘʨ, ʯʫʣʫʫʣʛʠʡʥ 
ʪʫʭʘʡʥ ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵ ʭװʨʪʵʣ ʯʫʣʫʫʣʛʠʡʛ 
ʵʟʣʵʭ ʭʫʚʠʘʨ ʪʫʩ ʪʫʩ ʪʦʜʦʨʭʦʡʣʩʦʥ. 

A. ʂʫʟ-ʈʘʤʳʥ ʟʘʛʚʘʨʯʣʘʣʳʥ ʘʨʛʘʘʨ ʙʫʪʣʘʛʜʣʳʛ 

ʪʦʜʦʨʭʦʡʣʩʦʥ Ϯʨ ʜϮʥ 

ʎʘʥʭʠʡʥ ʙʘʨʫʫʥ ʙʦʣʦʥ ʟװװʥ ʭʵʩʛʠʡʥ ʠʣ ʫʫʨʭʘʡʥ 
ʪʵʩʵʣʛʵʵʥʠʡ 11 ʧʘʩʧʦʨʪʫʫʜʳʛ ʘʰʠʛʣʘʥ ʂʫʟ-ʈʘʤʳʥ 
ʟʘʛʚʘʨʯʣʘʣʳʥ ʘʨʛʘʘʨ ʜʘʨʘʘʭ ʭʵʩʵʛʪ ʯʫʣʫʫʣʛʠʡʥ 
ʙʫʪʣʘʛʜʘʣ, ʰʠʨʭʵʛʣʵʣʠʡʥ ʩʫʜʘʣʛʘʘʛ 
ʙʦʣʦʚʩʨʫʫʣʣʘʘ. 

1-ʨ ʭװʩʥʵʛʪ. 1286-ʨ ʪʵʩʵʣʛʵʵʥʠʡ ʙʣʦʢʠʡʥ ʧʘʩʧʦʨʪʳʥ 
 ʜװװʣʵʣʪװװʟװ

ʏʫʣʫʫʣʛʠʡʥ ʥʷʛʪ 2.3 

ʕʤʫʣʴʩʳʥ ʊɹ ʥʷʛʪ 1.2 

ɸʅʌʆ ʊɹ ʥʷʛʪ 0.85 

ʊʵʩʵʣʛʵʵʥʠʡ ʧʘʩʧʦʨʪ 

ʊʵʩʵʣʛʵʵʥʠʡ ʙʣʦʢʠʡʥ 

ʭʵʣʙʵʨ 
1.1 

ʎʦʦʥʦʛʠʡʥ ʜʠʘʤʝʪʨ 229 ʤʤ 

ʎʦʦʥʦʛʠʡʥ ʫʨʪ 11.1 ʤ 

ʕʛʥʵʵ ʭʦʦʨʦʥʜʳʥ ʟʘʡ 8.4 ʤ 

ʎʦʦʥʦʛ ʭʦʦʨʦʥʜʳʥ 

ʟʘʡ 
7.3 ʤ 

ʊװʛʞʵʵʩʠʡʥ ʫʨʪ 0.1 ʤ 

ɹʣʦʢʠʡʥ ᴇʥʜᴇʨ 18.6 ʤ 

ʊɹ ʟʘʨʮʫʫʣʘʣʪ 0.41 ʢʛ/ʤ3 

ʅʵʛ ʮʦʦʥʦʛ ʦʨʦʭ ʊɹ 

ʭʵʤʞʵʵ 
468.61 ʢʛ 

ɹʫʪʣʘʛʜʣʳʥ ʭʵʤʞʵʵ 

ʆʚʦʨ ʭʵʪʵʨʩʵʥ 

ʯʫʣʫʫʣʛʠʡʥ ʭʵʤʞʵʵ 
0.6 ʤ-ʵʵʩ ʜʵʵʰ 

ɼʫʥʜʘʞ ʙʫʪʣʘʛʜʣʳʥ 

ʭʵʤʞʵʵ 
0.45 ʤ 

ʍʵʪ ʙʫʪʣʘʛʜʩʘʥ 

ʯʫʣʫʫʣʛʠʡʥ ʭʵʤʞʵʵ 
0.1 ʤ-ʵʵʩ ʜʦʦʰ 

 



ʕʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ 50 ʜʫʛʘʘʨ ʙʘʛʘ ʭʫʨʘʣ 
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4-ʨ ʟʫʨʘʛ. 1286-ʨ ʪʵʩʵʣʛʵʵʥʠʡ ʙʣʦʢʜ ʭʠʡʛʜʩʵʥ ʪʦʦʮʦʦʥʳ װʨ ʜװʥ 

ʀʣ ʫʫʨʭʘʡʥ ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʘʣ, ʰʠʨʭʵʛʣʵʣʠʡʥ 
ʂʫʟ-ʈʘʤʳʥ ʟʘʛʚʘʨʯʣʘʣʳʥ ʘʨʛʘʯʣʘʣʘʘʨ 
ʪʦʜʦʨʭʦʡʣʩʦʥ ʘʞʣʳʥ װʨ ʜװʥʛʵʵʨ ʭʵʚʠʡʥ 
ʙʫʪʣʘʛʜʣʳʥ ʭʵʤʞʵʵʥʜ ʙʫʶʫ ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵ 
0.1-0.6 ʤ ʭʵʤʞʵʵʪʵʡ ʯʫʣʫʫʣʘʛ 56.2%, ʦʚʦʨ ʭʵʪʵʨʩʵʥ 
ʙʫʶʫ ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵ 0.6 ʤ-ʵʵʩ ʜʵʵʰ 
ʭʵʤʞʵʵʪʵʡ ʯʫʣʫʫʣʘʛ 22.25%, ʭʵʪ ʙʫʪʣʘʛʜʘʣ ʙʫʶʫ 
ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵ 0.1 ʤ-ʵʵʩ ʜʦʦʰ ʭʵʤʞʵʵʪʵʡ 
ʯʫʣʫʫʣʘʛ 21.55% ʵʟʵʣʞ ʙʘʡʥʘ. 

B. ɻʨʘʥʫʣʦʤʝʪʨʠʡʥ ʘʨʛʘʘʨ ʙʫʪʣʘʛʜʣʳʛ 

ʪʦʜʦʨʭʦʡʣʩʦʥ Ϯʨ ʜϮʥ 

ɻʨʘʥʫʣʦʤʝʪʨʠʡʥ ʘʨʛʘʘʨ ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʘʣ, 
ʰʠʨʭʵʛʣʵʣʠʡʛ ʪʵʩʣʵʛʜʩʵʥ 3 ʙʣʦʢ ʜʵʵʨ 
ʪʦʜʦʨʭʦʡʣʦʚ. ʉʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ ʛװʡʮʵʪʛʵʭʜʵʵ 
ʨʫʣʝʪʵʥ ʤʝʪʨʵʵʨ ʥʠʡʪ ʰʫʛʘʤʳʥ ʫʨʪʳʛ ʭʵʤʞʠʞ, 
ʰʫʛʘʤʳʥ ʯʠʛʠʡʛ ʪʦʜʦʨʭʦʡʣʞ, ʪʫʭʘʡʥ ʰʫʛʘʤʳʥ 
ʜʘʛʫʫʭ ʙʫʪʣʘʛʜʩʘʥ ʯʫʣʫʫʣʛʠʡʥ ʰʠʨʭʵʛʣʵʣʠʡʛ 
ʭʵʤʞʠʞ ʪʦʦʣʩʦʥ. ʊʵʩʣʵʛʜʩʵʥ ʙʣʦʢ ʜʵʵʨʭ ʰʫʛʘʤ 
ʭʦʦʨʦʥʜʳʥ ʟʘʡʛ 50 ʤʝʪʨʵʵʨ ʪʦʦʮʦʞ ʘʚʩʘʥ. 

ʊʫʨʰʠʣʪ ʭʵʤʞʠʣʪʵʵʨ 1274-ʨ ʪʵʩʣʵʛʜʩʵʥ ʙʣʦʢʠʡʥ 
ʫʨʪ 450 ʤ, ᴇʨʛᴇʥ 35 ʤ ʙʘʡʥʘ. ʋʛ ʭʵʤʞʠʣʪʠʡʛ 50 ʤ 
ʘʣʭʘʤʘʘʨ 9 ʰʠʨʭʵʛ ʰʫʛʘʤ ʪʘʪʘʥ ʰʫʛʘʤ ʪʫʩ ʙװʨʪ 
ʭʘʤʘʘʨʘʭ ʯʫʣʫʫʣʛʠʡʥ ʤᴇʭʣᴇʛʠʡʛ ʩʤ-ʵʵʨ ʭʵʤʞʩʵʥ 
ʙʦʣʥʦ.  

ʍʵʤʞʠʣʪʵʥʜ 50 ʤ ʘʣʭʘʤʪʘʡ, 9 ʰʠʨʭʵʛ ʰʫʛʘʤ 
ʪʘʪʩʘʥ. ʍʵʤʞʠʣʪʵʜ ʦʨʩʦʥ ʯʫʣʫʫʣʛʠʡʥ ʤᴇʭʣᴇʛ 
ʙװʨʵʵʨ ʥʴ ʭʵʤʞʠʞ ʭʘʤʨʘʛʜʘʭ ʪʦʦʛ ʥʴ ʛʘʨʛʘʞ ʵʟʣʵʭ 
ʭʫʚʠʡʛ ʪʦʜʦʨʭʦʡʣʩʥʦʦʨ ʜʫʥʜʘʞ ʙʫʪʣʘʛʜʘʣ, ʦʚʦʨ 
ʭʵʪʵʨʩʵʥ ʯʫʣʫʫʣʛʠʡʥ ʭʵʤʞʵʵʛ ʪʫʩ ʪʫʩ 
ʪʦʜʦʨʭʦʡʣʩʦʥ. 

 

5-ʨ ʟʫʨʘʛ. 1274-ʨ ʪʵʩʵʣʛʵʵʥʠʡ ʙʣʦʢʠʡʥ 5-ʨ ʰʫʛʘʤʳʥ ʜʘʛʫʫʭ 

ʪʵʩʣʵʛʜʩʵʥ ʯʫʣʫʫʣʘʛ 

 

6-ʨ ʟʫʨʘʛ. ɻʨʘʥʫʣʦʤʝʪʨʠʡʥ ʘʨʛʘʘʨ ʪʦʜʦʨʭʦʡʣʩʦʥ 1274-ʨ 

ʪʵʩʣʵʛʜʩʵʥ ʙʣʦʢʠʡʥ ʦʚʦʨ ʭʵʪʵʨʩʵʥ ʯʫʣʫʫʣʛʠʡʥ ʭʵʤʞʵʵ, ʭʫʚʴ 

10.2 

89.80 

ɹʫʪʣʘʛʜʣʳʥ ʭʵʤʞʵʵ, %

ʆʚʦʨ ʭʵʪʵʨʩʵʥ ʯʫʣʫʫʣʛʠʡʥ ʭʫʚʴ
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7-ʨ ʟʫʨʘʛ. 1274-ʨ ʪʵʩʵʣʛʵʵʥʠʡ ʙʣʦʢʠʡʥ ʯʫʣʫʫʣʛʠʡʥ ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵ 

ɼʵʵʨʭ ʟʫʨʛʘʘʩ ʭʘʨʘʭʘʜ ʯʫʣʫʫʣʛʠʡʥ ʜʫʥʜʘʞ ʙʫʪʣʘʛʜʣʳʥ ʭʵʤʞʵʵʥʠʡ 66.1 % ʥʴ 10 ʩʤ-ʵʵʩ ʜʦʦʰ ʭʵʤʞʵʵʪʵʡ 
ʙʘʡʥʘ. 

 
8-ʨ ʟʫʨʘʛ. 1274-ʨ ʪʵʩʣʵʛʜʩʵʥ ʙʣʦʢʠʡʥ ɻʨʘʥʫʣʦʤʝʪʨʠʡʥ ʘʨʛʘʘʨ ʪʦʦʮʦʦʣʩʦʥ ʙʫʪʣʘʛʜʣʳʥ װʨ ʜװʥʛʠʡʥ װʟװװʣʵʣʪ  

ʀʣ ʫʫʨʭʘʡʥ ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʘʣ, ʰʠʨʭʵʛʣʵʣʠʡʥ 
ɻʨʘʥʫʣʦʤʝʪʨʠʡʥ ʘʨʛʘʘʨ ʪʦʜʦʨʭʦʡʣʩʦʥ ʘʞʣʳʥ װʨ 
ʜװʥʛʵʵʨ ʭʵʚʠʡʥ ʙʫʪʣʘʛʜʣʳʥ ʭʵʤʞʵʵʥʜ ʙʫʶʫ 
ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵ 0.1-0.6 ʤ ʭʵʤʞʵʵʪʵʡ 
ʯʫʣʫʫʣʘʛ 17.3%, ʦʚʦʨ ʭʵʪʵʨʩʵʥ ʙʫʶʫ 
ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵ 0.6 ʤ-ʵʵʩ ʜʵʵʰ ʭʵʤʞʵʵʪʵʡ 
ʯʫʣʫʫʣʘʛ 5.95%, ʭʵʪ ʙʫʪʣʘʛʜʘʣ ʙʫʶʫ 
ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵ 0.1 ʤ-ʵʵʩ ʜʦʦʰ ʭʵʤʞʵʵʪʵʡ 
ʯʫʣʫʫʣʘʛ 76.75% ʵʟʵʣʞ ʙʘʡʥʘ. 

C. ʌʦʪʦʛʨʘʬʠʡʥ ʘʨʛʘʘʨ ʙʫʪʣʘʛʜʣʳʛ 

ʪʦʜʦʨʭʦʡʣʩʦʥ Ϯʨ ʜϮʥ 

ʊʵʩʣʵʛʜʩʵʥ ʙʣʦʢʳʥ ʥʫʨʘʣ ʜʘʭʴ ʯʫʣʫʫʣʛʠʡʥ 
ʙʫʪʣʘʛʜʘʣ ʰʠʨʭʵʛʣʵʣʠʡʥ ʩʫʜʘʣʛʘʘʛ ʬʦʪʦʛʨʘʬʠʡʥ 
ʘʨʛʘʘʨ ʥʠʡʪ ʪʵʩʣʵʛʜʩʵʥ 10 ʙʣʦʢ ʜʵʵʨ ʪʦʜʦʨʭʦʡʣʦʚ. 

ʊʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ װʨ ʜװʥʛʠʡʥ ʩʫʜʘʣʛʘʘ ʥʴ 
ʪʵʩʣʵʛʜʩʵʥ ʯʫʣʫʫʣʛʠʡʥ ʙʣʦʢʦʜ ʰʫʛʘʤʘʥ 
ʭʵʤʞʠʣʪʵʵʨ ʙʫʪʣʘʛʜʩʘʥ ʯʫʣʫʫʣʛʠʡʥ ʰʠʨʭʛʠʡʥ 
ʭʵʤʞʵʵʛ ʪʦʛʪʦʦʭ ʫʣʤʘʘʨ ʙʫʪʣʘʛʜʣʳʥ ʜʫʥʜʘʞ 

ʭʵʤʞʵʵ, ʦʚʦʨ ʭʵʪʵʨʩʵʥ ʯʫʣʫʫʣʛʠʡʥ ʛʘʨʮ ʟʵʨʵʛ 
ʙʫʪʣʘʛʜʣʳʥ װʥʜʩʵʥ ʭʵʤʞʵʵʩװװʜʠʡʛ 
ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʯʠʛʣʵʩʵʥ ʙʦʣʥʦ.  

ʉʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ ʛװʡʮʵʪʛʵʭʜʵʵ 2.0-2.5 ʤʝʪʨ 
ʫʨʪʪʘʡ ʨʝʡʢ ʤʦʜ,  DJI Pantom Pro ʜʨʦʥʳʛ ʘʰʠʛʣʘʞ 
ʥʠʡʪ 10 ʪʵʩʵʣʛʵʵʥʠʡ ʙʣʦʢ ʜʵʵʨ ʬʦʪʦ ʟʫʨʛʠʡʛ ʘʚʯ, 
ʬʦʪʦ ʟʫʨʛʠʡʛ ʥʵʛʪʛʵʥ Split Desktop ʧʨʦʛʨʘʤ ʜʵʵʨ 
ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʘʣ, ʰʠʨʭʵʛʣʵʣʠʡʥ ʩʫʜʘʣʛʘʘʛ 
ʛװʡʮʵʪʛʵʩʵʥ. 

ʍʵʤʞʠʣʪʵʜ ʦʨʩʦʥ ʯʫʣʫʫʣʛʠʡʛ ʤᴇʭʣᴇʛ ʙװʨʵʵʨ ʥʴ 
ʭʵʤʞʠʞ ʭʘʤʨʘʛʜʘʭ ʪʦʦ ʙʦʣʦʥ ʵʟʣʵʭ ʭʫʚʠʡʛ 
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ʪʦʦʮʦʦʣʞ ʜʫʥʜʘʞ ʙʫʪʣʘʛʜʘʣ, ʦʚʦʨ ʭʵʪʵʨʩʵʥ 
ʯʫʣʫʫʣʛʠʡʥ ʭʵʤʞʵʵʛ ʪʫʩ ʪʫʩ ʪʦʜʦʨʭʦʡʣʩʦʥ. 

 

9-ʨ ʟʫʨʘʛ. ʌʦʪʦʛʨʘʬʠʡʥ ʘʨʛʘʯʣʘʣʜ ʘʰʠʛʣʘʭ ʪʵʩʣʵʛʜʩʵʥ 1274-ʨ 

ʙʣʦʢʠʡʥ ʬʦʪʦ ʟʫʨʘʛ 

10-ʨ ʟʫʨʘʛ. ʊʵʩʣʵʛʜʩʵʥ 1274-ʨ ʙʣʦʢʠʡʥ ʙʫʪʣʘʛʜʩʘʥ ʯʫʣʫʫʣʛʠʡʥ 
ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʦʭ ʤʦʜʝʣ 

 

11-ʨ ʟʫʨʘʛ. ʊʵʩʣʵʛʜʩʵʥ 1274-ʨ ʙʣʦʢʪ ʬʦʪʦʛʨʘʬʠʡʥ ʘʨʛʘʘʨ ʪʦʦʮʦʦʣʩʦʥ ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʣʳʥ װʨ ʜװʥʛʠʡʥ װʟװװʣʵʣʪ 

ʀʣ ʫʫʨʭʘʡʥ ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʘʣ, ʰʠʨʭʵʛʣʵʣʠʡʥ 
ʌʦʪʦʛʨʘʬʠʡʥ ʘʨʛʘʘʨ ʪʦʜʦʨʭʦʡʣʩʦʥ ʘʞʣʳʥ װʨ 
ʜװʥʛʵʵʨ ʭʵʚʠʡʥ ʙʫʪʣʘʛʜʣʳʥ ʭʵʤʞʵʵʥʜ ʙʫʶʫ 
ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵ 0.1-0.6 ʤ ʭʵʤʞʵʵʪʵʡ 
ʯʫʣʫʫʣʘʛ 48.85%, ʦʚʦʨ ʭʵʪʵʨʩʵʥ ʙʫʶʫ 
ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵ 0.6 ʤ-ʵʵʩ ʜʵʵʰ ʭʵʤʞʵʵʪʵʡ 
ʯʫʣʫʫʣʘʛ 18.55%, ʭʵʪ ʙʫʪʣʘʛʜʘʣ ʙʫʶʫ 
ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵ 0.1 ʤ-ʵʵʩ ʜʦʦʰ ʭʵʤʞʵʵʪʵʡ 
ʯʫʣʫʫʣʘʛ 32.65%-ʠʡʛ ʪʫʩ ʪʫʩ ʵʟʵʣʞ ʙʘʡʥʘ. 

ɼתɻʅʕʃʊ 

1. ʀʣ ʫʫʨʭʘʡʥ ʪʘʣʙʘʡʜ ʟʫʨʘʛʣʘʣ, ʪʘʣʙʘʡʥ 
ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ, ʩʫʫʨʠʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪ 
ʙʫʶʫ ʪʵʩʣʵʛʜʩʵʥ ʙʣʦʢʫʫʜ ʜʘʭʴ ʯʫʣʫʫʣʛʠʡʥ 
ʙʫʪʣʘʛʜʣʳʥ ʪʦʦʮʦʦʣʣʳʥ ʘʞʣʫʫʜʳʛ 
ʛװʡʮʵʪʛʵʩʵʥ. 

2. ʀʣ ʫʫʨʭʘʡʥ ʪʵʩʣʵʛʜʩʵʥ ʙʣʦʢʫʫʜʳʥ ʥʫʨʘʣ ʜʘʭʴ 
ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʘʣ, ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵʛ 
ʂʫʟ-ʈʘʤʳʥ ʟʘʛʚʘʨʯʣʘʣʳʥ ʘʨʛʘ (ʦʥʦʣʳʥ 
ʪʦʦʮʦʦʣʦʣ), ɻʨʘʥʫʣʦʤʝʪʨʠʡʥ ʘʨʛʘ (ʰʫʛʘʤʘʥ 
ʭʵʤʞʠʣʪʠʡʥ ʘʨʛʘ), ʌʦʪʦʛʨʘʬʠʡʥ ʘʨʛʘ (ʬʦʪʦ 
ʟʫʨʛʠʡʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʥ ʘʨʛʘ)-ʫʫʜʘʘʨ ʭʵʚʠʡʥ 
ʙʫʪʣʘʛʜʘʣ (0.45 ʤ ʙʫʶʫ 0.1-0.6 ʤ), ʦʚʦʨ 
ʭʵʪʵʨʩʵʥ (0.6 ʤ-ʵʵʩ ʜʵʵʰ), ʭʵʪ ʙʫʪʣʘʛʜʩʘʥ 
ʯʫʣʫʫʣʘʛ (0.1 ʤ-ʵʵʩ ʜʦʦʰ)-ʠʡʥ ʭʵʤʞʵʵʛ ʵʟʣʵʭ 
ʭʫʚʠʘʨ ʪʫʩ ʪʫʩ ʪʦʜʦʨʭʦʡʣʩʦʥ. 

3. ʊʫʭʘʡʥ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʘʘʨ ᴇʥᴇᴇʛʠʡʥ 
ʙʘʨʠʤʪʘʣʞ ʙʫʡ ʙʫʶʫ ʪᴇʣᴇʚʣᴇʛᴇᴇʪ ᴇʨᴇʤʜʣᴇʛ 
ʪʩɻʵʣʛʵʵʥʠʡ ʘʞʣʳʥ ʧʘʩʧʦʨʪʫʫʜʳʥ ʜʘʛʫʫ  
ʭᴇʨʩʥʠʡ ʯʫʣʫʫʣʛʠʡʥ ʙʣʦʢʫʫʜʘʜ ʭʠʡʛʜʩʵʥ 
ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʘʘʨ װװʩʩʵʥ ʥʫʨʣʫʫʜ ʜʘʭʴ 
ʙʫʪʣʘʛʜʘʣ, ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵʛ ʦʥʦʣʳʥ 
ʭװʨʵʵʥʜ ʂʫʟ-ʈʘʤʳʥ ʟʘʛʚʘʨʯʣʘʣʳʥ ʘʨʛʘʘʨ 
ʪʦʜʦʨʭʦʡʣʩʦʥ ʙᴇʛᴇᴇʜ ʪʵʩʣʵʛʜʩʵʥ ʙʣʦʢ ʜʘʭʴ 
ʙʦʜʠʪ ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵʛ ɻʨʘʥʫʣʦʤʝʪʨʠʡʥ 
ʙʦʣʦʥ ʌʦʪʦʛʨʘʬʠʡʥ ʘʨʛʘʯʣʘʣʫʫʜʘʘʨ 
ʪʦʜʦʨʭʦʡʣʩʦʥ. 

4. ʀʣ ʫʫʨʭʘʡʥ ʪʘʣʙʘʡʜ ʙʫʶʫ ʪʵʩʣʵʛʜʩʵʥ 
ʙʣʦʢʫʫʜʳʥ ʥʫʨʘʣʜ ɻʨʘʥʫʣʦʤʝʪʨʠʡʥ ʘʨʛʘʘʨ 
ʭʠʡʛʜʩʵʥ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ װʨ ʜװʥʛʠʡʥ 
 ʜ ʌʦʪʦʛʨʘʬʠʡʥ ʘʨʛʘʘʨ ʭʠʡʛʜʩʵʥװװʣʵʣʪװװʟװ
ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ װʨ ʜװʥʛʠʡʥ װʟװװʣʵʣʪװװʜʵʵʩ 
ʙʦʜʠʪ ʙʘʡʜʣʳʥ ʭʫʚʴʜ ʙʘʛʘʛװʡ ʟᴇʨװװʪʵʡ ʛʘʨʩʘʥ. 
ɻʨʘʥʫʣʦʤʝʪʨʠʡʥ ʘʨʛʘ ʥʴ ʪʝʭʥʠʢʠʡʥ ʭʫʚʴʜ ʛʘʨ 
ʘʨʛʘʘʨ ʭʵʤʞʠʣʪ ʭʠʡʞ, ʭʫʛʘʮʘʘ, ʭװʥ ʭװʯ ʠʭ 
ʰʘʘʨʜʘʭ, ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʠʡʥ ʥʘʨʠʡʚʯʣʘʣ 
ʙʘʛʘʪʘʡ ʛʵʞ װʟʩʵʥ ʪʫʣ ʪʫʭʘʡʥ ʘʨʛʘʯʣʳʥ װʨ ʜװʥʛ 
ʘʰʠʛʣʘʭʛװʡ ʙʘʡʭ ʥʴ ʟװʡʪʵʡ ʛʵʞ װʟʩʵʥ. 

5. ʀʣ ʫʫʨʭʘʡʥ ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʘʣ, 
ʰʠʨʭʵʛʣʵʣʠʡʥ ʂʫʟ-ʈʘʤʳʥ ʟʘʛʚʘʨʯʣʘʣʳʥ 
ʘʨʛʘʯʣʘʣʘʘʨ ʪʦʜʦʨʭʦʡʣʩʦʥ ʘʞʣʳʥ װʨ ʜװʥʛʵʵʨ 
ʭʵʚʠʡʥ ʙʫʪʣʘʛʜʣʳʥ ʭʵʤʞʵʵʥʜ ʙʫʶʫ 
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ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵ 0.1-0.6 ʤ ʭʵʤʞʵʵʪʵʡ 
ʯʫʣʫʫʣʘʛ 56.2%, ʦʚʦʨ ʭʵʪʵʨʩʵʥ ʙʫʶʫ 
ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵ 0.6 ʤ-ʵʵʩ ʜʵʵʰ 
ʭʵʤʞʵʵʪʵʡ ʯʫʣʫʫʣʘʛ 22.25%, ʭʵʪ ʙʫʪʣʘʛʜʘʣ 
ʙʫʶʫ ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵ 0.1 ʤ-ʵʵʩ ʜʦʦʰ 
ʭʵʤʞʵʵʪʵʡ ʯʫʣʫʫʣʘʛ 21.55% ʵʟʵʣʞ ʙʘʡʥʘ. 

6. ʀʣ ʫʫʨʭʘʡʥ ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʘʣ, 
ʰʠʨʭʵʛʣʵʣʠʡʥ ɻʨʘʥʫʣʦʤʝʪʨʠʡʥ ʘʨʛʘʘʨ 
ʪʦʜʦʨʭʦʡʣʩʦʥ ʘʞʣʳʥ װʨ ʜװʥʛʵʵʨ ʭʵʚʠʡʥ 
ʙʫʪʣʘʛʜʣʳʥ ʭʵʤʞʵʵʥʜ ʙʫʶʫ ʰʠʨʭʵʛʣʵʣʠʡʥ 
ʭʵʤʞʵʵ 0.1-0.6 ʤ ʭʵʤʞʵʵʪʵʡ ʯʫʣʫʫʣʘʛ 17.3%, 
ʦʚʦʨ ʭʵʪʵʨʩʵʥ ʙʫʶʫ ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵ 0.6 
ʤ-ʵʵʩ ʜʵʵʰ ʭʵʤʞʵʵʪʵʡ ʯʫʣʫʫʣʘʛ 5.95%, ʭʵʪ 
ʙʫʪʣʘʛʜʘʣ ʙʫʶʫ ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵ 0.1 ʤ-
ʵʵʩ ʜʦʦʰ ʭʵʤʞʵʵʪʵʡ ʯʫʣʫʫʣʘʛ 76.75% ʵʟʵʣʞ 
ʙʘʡʥʘ. 

7. ʀʣ ʫʫʨʭʘʡʥ ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʘʣ, 
ʰʠʨʭʵʛʣʵʣʠʡʥ ʌʦʪʦʛʨʘʬʠʡʥ ʘʨʛʘʘʨ 
ʪʦʜʦʨʭʦʡʣʩʦʥ ʘʞʣʳʥ װʨ ʜװʥʛʵʵʨ ʭʵʚʠʡʥ 
ʙʫʪʣʘʛʜʣʳʥ ʭʵʤʞʵʵʥʜ ʙʫʶʫ ʰʠʨʭʵʛʣʵʣʠʡʥ 
ʭʵʤʞʵʵ 0.1-0.6 ʤ ʭʵʤʞʵʵʪʵʡ ʯʫʣʫʫʣʘʛ 48.85%, 
ʦʚʦʨ ʭʵʪʵʨʩʵʥ ʙʫʶʫ ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵ 0.6 
ʤ-ʵʵʩ ʜʵʵʰ ʭʵʤʞʵʵʪʵʡ ʯʫʣʫʫʣʘʛ 18.55%, ʭʵʪ 
ʙʫʪʣʘʛʜʘʣ ʙʫʶʫ ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵ 0.1 ʤ-
ʵʵʩ ʜʦʦʰ ʭʵʤʞʵʵʪʵʡ ʯʫʣʫʫʣʘʛ 32.65%-ʠʡʛ ʪʫʩ 
ʪʫʩ ʵʟʵʣʞ ʙʘʡʥʘ. 
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ʍʫʨʘʘʥʛʫʡðʄʘʥʜʘʣʳʥ ʤʦʣʠʙʜʝʥʠʡ ʦʨʜʳʛ ʘʰʠʛʣʘʭ ʠʣ ʫʫʨʭʘʡʥ ʭװʨʵʵ ʭʷʟʛʘʘʨʳʥ ʦʥʦʚʯʣʦʣ, ʫʨʪ ʭʫʛʘʮʘʘʥʳ 

ʪᴇʣᴇʚʣᴇʣʪʠʡʥ ʦʥʦʚʯʣʦʣʳʛ ʭʠʡʚ. 

ʊϮʣʭϮϮʨ Ϯʛð ʦʥʦʚʯʣʦʣ, ʭϮʯʠʥ ʯʘʜʘʣ, ʭϮʨʵʵ, ϺʨʪϺʛ

I. ʋɼʀʈʊɻɸʃ 

ʆʨʯʠʥ װʝʜ ʫʫʣ ʫʫʨʭʘʡʥ ʩʪʨʘʪʝʛʠ ʪᴇʣᴇʚʣᴇʣʪʠʡʛ ʦʨʜ 
ʛʘʟʨʳʛ ʘʰʠʛʣʘʭ ʠʥʞʝʥʝʨʠʡʥ ʤʵʜʣʵʛ ʙʦʣʦʥ ʪᴇʩʣʠʡʛ 
ʭʵʨʵʛʞװװʣʵʭ ʙʠʟʥʝʩʠʡʥ ʫʜʠʨʜʣʘʛʳʥ ʭʦʩʣʦʣ ʛʵʞ 
 ʟʜʵʛ. ʀʡʤʵʵʩ ʦʨʜʳʛ ʘʰʠʛʣʘʭ ʫʫʨʭʘʡʥ ʩʪʨʘʪʝʛʠװ
ʪᴇʣᴇʚʣᴇʣʪʠʡʥ װʥʜʩʵʥ ʰʠʡʜʵʣ ʥʴ ʦʨʜʳʛ ʵʟʵʤʰʠʛʯ 
ʙʫʶʫ ʪʫʭʘʡʥ ʫʫʣ ʫʫʨʭʘʡʥ ʙʠʟʥʝʩʠʡʛ ʭᴇʪʣᴇʥ 
ʷʚʫʫʣʞ ʙʫʡ ʫʜʠʨʜʘʛʯ, ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʩʪʨʘʪʝʛʠ 
ʪᴇʣᴇʚʣᴇʣʪʠʡʛ ʙʦʣʦʚʩʨʫʫʣʜʘʛ ʠʥʞʝʥʝʨװװʜʠʡʥ 
ʭʘʤʪʳʥ ʰʠʡʜʚʵʨ ʙʘʡʜʘʛ.  

ʊʫʭʘʡʥ ʫʫʨʭʘʡʛ ʵʟʵʤʰʠʛʯ ʥʴ ʙʠʟʥʝʩʠʡʥʭʵʵ 
ʟʦʨʠʣʛʳʛ ʭʵʨʭʵʥ ʭʘʨʞ ʙʘʡʛʘʘʛʘʘʩ ʭʘʤʘʘʨʘʥ 
ʫʫʨʭʘʡʥ ʩʪʨʘʪʝʛʠ ʪᴇʣᴇʚʣᴇʣʪʠʡʥ װʥʜʩʵʥ ʰʠʡʜʣװװʜ 
ʛʘʨʜʘʛ ʙʘʡʥʘ. ʕʥʵʭװװ ʙʠʟʥʝʩʠʡʥ ʟʦʨʠʣʛʦʜ ʥʠʡʮʵʭ 
ʫʫʨʭʘʡʥ ʩʪʨʘʪʝʛʠ ʪᴇʣᴇʚʣᴇʣʪʠʡʥ ʦʣʦʥ 
ʭʫʚʠʣʙʘʨʫʫʜʳʛ ʪʫʭʘʡʥ ʫʫʨʭʘʡʥ ʪᴇʣᴇʚʣᴇʣʪʠʡʥ 
ʠʥʞʝʥʝʨװװʜ ʙʦʣʦʚʩʨʫʫʣʘʥ ʛʘʨʛʘʞ ʪʝʭʥʠʢ 
ʪʝʭʥʦʣʦʛʠ, ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʭʫʚʴʜ ʭʵʨʵʛʞʠʭ 
ʙʦʣʦʤʞʪʦʡ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʫʚʴʜ ʭʘʤʛʠʡʥ װʨ 
ʘʰʠʛʪʘʡ ʙʘʡʭ ʭʫʚʠʣʙʘʨʳʛ ʵʮʩʠʡʥ ʰʠʡʜʚʵʨ ʛʘʨʛʘʭ 
ʪװʚʰʥʠʡ ʫʜʠʨʜʣʘʛʫʫʜʘʜ ʪʘʥʠʣʮʫʫʣʜʘʛ ʙʘʡʥʘ. 

ʀʣ ʫʫʨʭʘʡʥ ʫʫʣʳʥ ʘʞʣʳʥ ʛʦʨʠʤ, ʪᴇʣᴇʚʣᴇʣʪʠʡʥ 
ʛʦʣ ʟʦʨʠʣʛʦ ʥʴ ʪᴇʩʣʠʡʥ ᴇʥᴇᴇʛʠʡʥ ʮʵʚʵʨ װʥʵ ʮʵʥ  
ʭʘʤʛʠʡʥ ʠʭ ʙʘʡʭ, ʭᴇʨʩ ʭװʜʨʠʡʥ ʭʵʤʞʵʵ ʞʠʛʜ ʙʘʡʭ 
ʛʵʩʵʥ ʛʦʣ ʭʦʸʨ װʟװװʣʵʣʪʠʡʛ ʭʘʥʛʘʭʘʜ ʯʠʛʣʵʞ 
ʙʘʡʜʘʛ. ʀʣ ʫʫʨʭʘʡʥ ʘʰʠʛʣʘʣʪ ʥʴ ʭʵʚʪʵʵ װʝʵʨ 
ʘʰʠʛʣʘʣʪ ʷʚʫʫʣʘʭ ʙʦʣʦʥ ʥʘʣʫʫ װʝʵʨ ʘʰʠʛʣʘʣʪ 
ʷʚʫʫʣʘʭ ʛʵʩʵʥ ʪʝʭʥʦʣʦʛʠʡʥ ʙʦʣʦʤʞʠʪ ʭʷʟʛʘʘʨʳʥ 
ʭʦʦʨʦʥʜ ʷʚʘʛʜʜʘʛ. ɻʵʚʯ ʫʛ ʭʷʟʛʘʘʨʪ ʘʰʠʛʣʘʣʪ 
ʷʚʫʫʣʘʭ ʤʘʰ ʦʣʦʥ ʩʪʨʘʪʝʛʠ ʯʠʛʣʵʣ 
ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʙᴇʛᴇᴇʜ ʵʥʜʵʵʩ ʭʘʤʛʠʡʥ 
ʪʦʭʠʨʦʤʞʪʦʡ ʯʠʛʣʵʣʠʡʛ ʩʦʥʛʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

II. ʄɸʅɼɸʃʓʅ ʄʆʃʀɹɼɽʅʀʁ ʆʈɼʓɻ 

ɸʐʀɻʃɸʍ ʀʃ ʋʋʈʍɸʁʅ ʅᴆʍʎᴆʃ 

ʆʨʜʳʥ ʙʘʡʨʰʠʣ, ʥϺϺʮ 

ʄʘʥʜʘʣʳʥ ʤʦʣʠʙʜʝʥʠʡ ʦʨʜ ʥʴ ʍᴇʚʩʛᴇʣ ʘʡʤʛʠʡʥ 
ʎʘʛʘʘʥ-ʋʫʣ ʩʫʤʳʥ ʥʫʪʘʛʪ ʦʨʰʠʥʦ. ɻʝʦʣʦʛʠ 
ʭʘʡʛʫʫʣʳʥ ʘʞʣʘʘʨ ʪʫʩ ʦʨʜʦʜ 809 ʛ/ʪ ʜʫʥʜʘʞ 
ʘʛʫʫʣʛʘʪʘʡ 314 ʩʘʷ.ʪʦʥʥ ʭװʜʨʠʡʥ ʥᴇᴇʮ 
ʪʦʛʪʦʦʛʜʩʦʥ. 

ʆʥʦʚʯʣʦʣʳʥ ʪʦʦʮʦʦʥʜ ʘʰʠʛʣʘʩʘʥ ʪʝʭʥʠʢ-ʵʜʠʡʥ 
ʟʘʩʛʠʡʥ ϮʟϮϮʣʵʣʪϮϮʜ 
ʄʘʥʜʘʣʳʥ ʤʦʣʠʙʜʝʥʠʡ ʦʨʜʳʛ ʘʰʠʛʣʘʭ ʠʣ ʫʫʨʭʘʡ 
ʥʴ ʞʠʣʜ 10 ʩʘʷ.ʪ ʭװʜʵʨ ʦʣʙʦʨʣʦʥʦ. 

ʀʣ ʫʫʨʭʘʡʥ ʭװʨʵʵ, ʭʷʟʛʘʘʨʳʥ ʦʥʦʚʯʣʦʣʳʥ 
ʪʦʦʮʦʦʥʜ ʘʰʠʛʣʘʭ ʪʝʭʥʠʢ-ʵʜʠʡʥ ʟʘʩʛʠʡʥ 
 ʣʵʚװװʟװ ʩʥʵʛʪʵʜװʣʵʣʪʠʡʛ 1-ʨ ʭװװʟװ

1-ʨ ʭװʩʥʵʛʪ. ʀʣ ʫʫʨʭʘʡʥ ʭװʨʵʵ ʭʷʟʛʘʘʨʳʥ ʦʥʦʚʯʣʦʣʜ 
ʘʰʠʛʣʘʩʘʥ װʟװװʣʵʣʪ 

ʜ.ʜ תʟװװʣʵʣʪװװʜ ʅʵʛʞ ʋʪʛʘ 

1 
ɹʘʷʞʫʫʣʘʭ װʡʣʜʚʵʨʠʡʥ ʭװʯʠʥ 
ʯʘʜʘʣ 

cʘʷ.ʪ 10 

2 ʄʝʪʘʣʣ ʘʚʘʣʪ % 80 

3 ʀʣ ʫʫʨʭʘʡʥ ʭʘʞʫʫʛʠʡʥ ᴇʥʮᴇʛ ʛʨʘʜʫʩ 42 

4 ʋʫʣ ʮʫʣʳʥ ᴇʨʪᴇʛ $/ʪ 2.63 

5 
1 ʤ ʛװʥʟʛʠʡʨʵʭʵʜ ʥʵʤʵʛʜʵʭ 
ʟʘʨʜʘʣ 

$/ʪ  ʤʝʪʨ 0.0025 

6 ʍװʜʵʨ ʙʘʷʞʫʫʣʘʭ ᴇʨʪᴇʛ $/ʪ ʭװʜʵʨ 8.5 

7 ɹʫʩʘʜ ʟʘʨʜʘʣ $/ʪ ʭװʜʵʨ 2.54 

8 ɻʘʜʘʘʜ ʪʵʵʚʨʠʡʥ ᴇʨʪᴇʛ $/ʪ ʭװʜʵʨ 0.33 

9 
ɸʄʅɸʊ (ɹʦʨʣʫʫʣʘʣʪʳʥ 
ʦʨʣʦʛʳʥ ʭʫʚʴ) 

% 5.8 

10 ɹװʪʵʵʛʜʵʭװװʥ ʙʦʨʣʫʫʣʘʭ װʥʵ $/ʪ 33000 

11 ʆʨʣʦʛʳʥ ʭװʯʠʥ ʟװʡʣ  0.3-2.0 

12 ʍʘʷʛʜʘʣ % 5 

13 ɹʦʭʠʨʜʦʣ % 3 

III. ʀʃ ʋʋʈʍɸʁʅ ʍתʈʕʕ ʍʗɿɻɸɸʈʓʅ ʆʅʆɺʏʃʆʃ 

ʋʫʣʳʥ ʘʞʣʳʥ ʛʦʨʠʤʳʥ ʩʫʜʘʣʛʘʘʥʜ 
ʧʨʦʛʨʘʤʤʯʠʣʩʘʥ ʪʦʦʮʦʦ, ʟʫʨʘʛʣʘʣʳʥ ʘʨʛʘʜ 
ʪʫʣʛʫʫʨʣʘʩʘʥ ʫʫʣ ʫʫʨʭʘʡʥ ʪᴇʩᴇʣ, ʫʨʪ ʭʫʛʘʮʘʘʥʳ 
ʪᴇʣᴇʚʣᴇʣʪʠʡʥ ɺʠʪʣ ʧʨʦʛʨʘʤʤʳʛ ʘʰʠʛʣʘʭʘʘʨ 
ʩʦʥʛʦʞ ʘʚʩʘʥ. ʋʛ ʧʨʦʛʨʘʤʤ ʥʴ ʜʘʨʘʘʭ ʜʘʨʘʘʣʣʳʥ 
ʜʘʛʫʫ ʘʞʠʣʣʘʥʘ.  

 
1-ʨ ʟʫʨʘʛ. ɺʠʪʣ ʧʨʦʛʨʘʤʤʳʥ ʪʦʦʮʦʦʥʳ ʜʘʨʘʘʣʘʣ 

ʀʣ ʫʫʨʭʘʡʥ 
ʭװʨʵʵ 
ʭʷʟʛʘʘʨʳʥ 
ʦʥʦʚʯʣʦʣ

ÅPit 
optimization

 ʝ ʰʘʪʥʳת
ʭװʨʵʵ 

ʭʷʟʛʘʘʨʳʥ 
ʩʦʥʛʦʣʪ

ÅPushback

ɸʰʠʛʣʘʣʪ 
ʷʚʫʫʣʘʭ 
ʜʘʨʘʘʣʘʣ

ÅSequence

ɿʘʭʳʥ 
ʘʛʫʫʣʛʳʥ 
ʦʥʦʚʯʣʦʣ

ÅCut-off 
grade 

optimization

ʍװʜʨʠʡʥ 
ʘʛʫʫʣʛʘ, 
ʯʘʥʘʨʳʥ 
ʜʫʥʜʘʞʣʘʣ

ÅBlending

mailto:ganodu@must.edu.mn
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ʀʣ ʫʫʨʭʘʡʥ ʭװʨʵʵ ʭʷʟʛʘʘʨʳʥ ʦʥʦʚʯʣʦʣʳʛ ɺʠʪʣ 
ʧʨʦʛʨʘʤʤ ʜʵʵʨ ʛװʡʮʵʪʛʵʞ, 86 ʭʫʚʠʣʙʘʨʳʥ װʨ 
ʜװʥʛʵʵʩ ʪʦʚʯʣʦʥ ʜʘʨʘʘʭ 3-ʨ ʭװʩʥʵʛʪʵʜ װʟװװʣʵʚ. 

2-ʨ ʭװʩʥʵʛʪ. ʀʣ ʫʫʨʭʘʡʥ ʭװʨʵʵ ʭʷʟʛʘʘʨʳʥ ʦʥʦʚʯʣʦʣʳʥ 
 ʥװʨ ʜװ

 ̄

ʆ
ʨ
ʣʦ
ʛ
ʳ
ʥ
 

ʭ
װ
ʯ
ʠ
ʥ
 

ʟ
װ
ʡ
ʣ

 

ʋʫʣʳʥ 
ʮʫʣ 

ʍװʜʵʨ 

ʍ
ᴇ
ʨ
ʩ
 

ʭ
ʫ
ʫ
ʣ
ʘ
ʣ
ʪ
ʳ
ʥ
 

ʢ
ʦ
ʵ
ʬ
ʬ
ʠ
ʮ
ʠ
ʝ
ʥ
ʪ

 

ɼʫʥʜʘʞ 
ʘʛʫʫʣʛʘ 

ʤʷʥ.ʪ ʤʷʥ.ʪ ʪ/ʪ ʛ/ʪ 

1 0.30 3,103.7 2,321.7 0.34 2,918.4 

3 0.34 4,780.5 3,345.1 0.43 2,701.2 

4 0.36 8,946.2 5,455.1 0.64 2,507.2 

5 0.38 11,138.4 6,754.2 0.65 2,398.7 

6 0.40 16,487.7 9,012.2 0.83 2,298.5 

7 0.42 21,123.4 10,963.3 0.93 2,228.1 

8 0.44 28,026.7 13,928.0 1.01 2,132.6 

9 0.46 39,233.6 16,700.7 1.35 2,134.0 

10 0.48 46,552.3 20,631.7 1.26 2,013.3 

11 0.50 55,264.7 24,525.8 1.25 1,933.3 

12 0.52 63,859.7 28,318.5 1.26 1,869.1 

13 0.54 79,322.7 35,761.0 1.22 1,762.8 

14 0.56 85,399.2 39,071.5 1.19 1,719.6 

16 0.60 112,588.8 49,813.8 1.26 1,626.4 

17 0.62 116,277.6 52,593.4 1.21 1,594.4 

18 0.64 296,845.8 114,021.4 1.60 1,426.9 

19 0.66 302,276.5 119,752.8 1.52 1,401.3 

20 0.68 330,169.3 132,625.4 1.49 1,367.8 

21 0.70 332,861.5 137,127.1 1.43 1,348.4 

24 0.76 344,893.7 151,250.8 1.28 1,294.2 

25 0.78 353,597.6 156,645.8 1.26 1,278.3 

26 0.80 370,751.8 164,171.0 1.26 1,261.2 

27 0.82 373,691.5 167,763.3 1.23 1,248.8 

29 0.86 392,445.7 178,876.2 1.19 1,219.3 

30 0.88 394,529.1 181,127.4 1.18 1,212.2 

35 0.98 404,337.7 194,881.1 1.07 1,167.4 

36 1.00 408,602.8 198,594.5 1.06 1,156.5 

37 1.02 409,323.1 200,998.0 1.04 1,148.5 

38 1.04 412,719.1 204,376.6 1.02 1,138.5 

39 1.06 414,079.6 206,073.0 1.01 1,133.4 

40 1.08 421,124.7 209,548.9 1.01 1,124.9 

41 1.10 422,104.0 211,462.0 1.00 1,119.0 

84 1.96 470,628.1 258,590.7 0.82 987.0 

85 1.98 471,547.5 259,402.0 0.82 984.8 

86 2.00 471,970.7 260,176.2 0.81 982.6 

 
ʀʣ ʫʫʨʭʘʡʥ ʭװʨʵʵ ʭʷʟʛʘʘʨʳʥ ʦʥʦʚʯʣʦʣʳʥ װʨ ʜװʥʜ 
ʤʦʣʠʙʜʝʥʠʡ װʥʵ 22440 ʘʤ.ʜʦʣʣʘʨ/ʪ ʙʘʡʭ װʝʠʡʥ 
ʭװʨʵʵ ʙʦʣʦʭ 20-ʨ ʭװʨʵʵʛ ʦʥʦʚʯʪʦʡ ʭװʨʵʵ ʛʵʞ 
ʩʦʥʛʦʚ. 

ʀʣ ʫʫʨʭʘʡʥ ʭװʨʵʵ ʭʷʟʛʘʘʨʳʥ ʦʥʦʚʯʣʦʣʳʥ 
ʪʦʦʮʦʦʛʦʦʨ ʛʘʨʩʘʥ 1-ʨ ʭװʨʵʵ ʙʦʣ ʫʫʨʭʘʡʛ ʵʭʣʵʭʵʜ 
ʪʦʭʠʨʦʤʞʪʦʡ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʫʚʴʜ ʭʘʤʛʠʡʥ ʵʨʩʜʵʣ 
ʙʘʛʘʪʘʡ ʭװʨʵʵ ʛʵʞ װʟʵʭ ʙᴇʛᴇᴇʜ 20-ʨ ʭװʨʵʵ ʙʦʣ 
ᴇʥᴇᴇʜʨʠʡʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʥᴇʭʮᴇʣʜ ʠʣ ʫʫʨʭʘʡʥ 
ʵʮʩʠʡʥ ʭװʨʵʵ ʛʵʞ ʪʦʦʮʦʛʜʦʥʦ. װתʥʵʵʩ ʮʘʘʰʠʭ ʠʣ 
ʫʫʨʭʘʡʥ ʭװʨʵʵʥװװʜ ʥʴ װʥʵ ᴇʩᴇʭ װʝʜ ʭװʨʵʭ ʭʵʪʠʡʥ 
ʠʨʵʵʜװʡ ʙװʭʠʡ ʭװʨʵʵ ʛʵʞ װʟʥʵ. 

 

 

 

2-ʨ ʟʫʨʘʛ. ʀʣ ʫʫʨʭʘʡʥ ʭװʨʵʵʥʠʡ ʭʫʚʠʣʙʘʨʫʫʜ 

IV. ʀʃ ʋʋʈʍɸʁʅ תɽ ʐɸʊʅʓ ʍתʈʕʕ 

ʍʗɿɻɸɸʈʓʅ ʉʆʅɻʆʃʊ 

ʀʣ ʫʫʨʭʘʡʥ ʵʮʩʠʡʥ ʭװʨʵʵʛ ʠʣ ʫʫʨʭʘʡʥ ʭװʨʵʵ 
ʭʷʟʛʘʘʨʳʥ ʦʥʦʚʯʣʦʣʳʥ ʪʦʦʮʦʦʥʳ 20-ʨ ʭװʨʵʵʛʵʵʨ 
ʩʦʥʛʦʞ ʘʚʩʘʥ ʙʘ 1-ʵʵʩ 19-ʨ ʭװʨʵʵ ʥʴ ʠʣ ʫʫʨʭʘʡʥ װʝ 
ʰʘʪʥʳ ʭװʨʵʵ ʙʦʣʦʭ ʙʦʣʦʤʞʪʦʡ ʶʤ. ʀʣ ʫʫʨʭʘʡʥ װʝ 
ʰʘʪʥʳ ʭװʨʵʵʛ ʩʦʥʛʦʭ ʛʦʣ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪ ʥʴ 
ʪʫʭʘʡʥ ʫʫʨʭʘʡʜ ʘʞʠʣʣʘʭ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞᴇᴇʩ 
ʭʘʤʘʘʨʩʘʥ ʘʞʣʳʥ ʪʘʣʙʘʡʥ ʭʘʤʛʠʡʥ ʙʘʛʘ ᴇʨʛᴇʥ ʶʤ. 
ʏʫʣʫʫʣʛʠʡʛ ʫʭʘʞ ʘʯʠʭʘʜ 10 ʤ3 ʫʪʛʫʫʨʳʥ 
ʙʘʛʪʘʘʤʞʪʘʡ ʵʢʩʢʘʚʘʪʦʨ ʘʞʠʣʣʘʥʘ ʛʵʞ װʟʵʭʵʜ 
ʘʞʣʳʥ ʪʘʣʙʘʡʥ ʭʘʤʛʠʡʥ ʙʘʛʘ ᴇʨʛᴇʥ ʥʴ 40-50 ʤ 
ʙʘʡʥʘ. 

V. ʊᴆʃᴆɺʃᴆʃʊʀʁʅ ʍʋɺʀʃɹɸʈʋʋɼʓʅ 

ʍɸʈʔʎʋʋʃɸʃʊ 

ʀʣ ʫʫʨʭʘʡʥ ʪᴇʣᴇʚʣᴇʣʪʠʡʥ 4 ʭʫʚʠʣʙʘʨʫʫʜʳʛ 
ʪʦʦʮʦʞ ʛʘʨʛʘʩʘʥ ʙᴇʛᴇᴇʜ װʨ ʜװʥʛ ʜʘʨʘʘʭ ʭװʩʥʵʛʪ, 
ʟʫʨʛʫʫʜʘʜ װʟװװʣʵʚ. 

3-ʨ ʭװʩʥʵʛʪ. ʀʣ ʫʫʨʭʘʡʥ ʪᴇʣᴇʚʣᴇʣʪʠʡʥ ʭʫʚʠʣʙʘʨʫʫʜʳʥ 
ʭʘʨɹʮʫʫʣʘʣʪ 

ʍʫʚʠʣʙʘʨʫʫʜ 
ɸʰʠʛʣʘʣʪʳʥ 
ʞʠʣ 

ɼʠʩʢʘʫʥʪʘʣʩʘʥ 
ʤᴇʥʛᴇʥ ʫʨʩʛʘʣ, 
ʤʷʥ.$ 

1-ʨ ʭʫʚʠʣʙʘʨ 
/ʭʵʚʪʵʵ װʝʵʨ/ 

18 833,717.9 

2-ʨ ʭʫʚʠʣʙʘʨ /ʥʘʣʫʫ 
 /ʝʵʨװ

19 1,074,842.5 

3-ʨ ʭʫʚʠʣʙʘʨ 
/ʄʠʣʘʚʘ ᴆʎת/ 

18 1,026,825.6 

4-ʨ ʭʫʚʠʣʙʘʨ  
/ʄʠʣʘʚʘ ɹʘʣʘʥʩ/ 

17 960,007.4 

3-ʨ ʟʫʨʘʛ. ʊᴇʣᴇʚʣᴇʣʪʠʡʥ 1-ʨ ʭʫʚʠʣʙʘʨ 
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4-ʨ ʟʫʨʘʛ. ʊᴇʣᴇʚʣᴇʣʪʠʡʥ 2-ʨ ʭʫʚʠʣʙʘʨ 

5-ʨ ʟʫʨʘʛ. ʊᴇʣᴇʚʣᴇʣʪʠʡʥ 3-ʨ ʭʫʚʠʣʙʘʨ  

6-ʨ ʟʫʨʘʛ. ʊᴇʣᴇʚʣᴇʣʪʠʡʥ 4-ʨ ʭʫʚʠʣʙʘʨ  

ɼתɻʅʕʃʊ 

ʋʫʣʳʥ ʘʞʣʳʥ ʛʦʨʠʤʳʥ ʭʫʚʠʣʙʘʨ ʪʫʩ ʙװʨʜ 
ʭʦʣʙʦʛʜʦʭ ʘʰʠʛʣʘʣʪʳʥ ʪװʚʰʥװװʜʠʡʥ ʭᴇʨʩ ʙʘ 
ʭװʜʨʠʡʥ ʭʵʤʞʵʵʛ ʪʦʦʮʦʞ ʪʦʛʪʦʦʚ. 

ʋʫʣʳʥ ʘʞʣʳʥ ʛʦʨʠʤʳʥ 2 (ʥʘʣʫʫ װʝʵʨ) ʙʘ 3-ʨ 
(ʄʠʣʘʚʘ ᴆʎת) ʭʫʚʠʣʙʘʨ ʥʴ ʥʠʡʣʙʵʨ ʘʰʛʠʡʥ ʭʫʚʴʜ 
ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʙʘʡʥʘ.  

ʋʫʣʳʥ ʘʞʣʳʥ ʛʦʨʠʤʳʥ 4-ʨ ʭʫʚʠʣʙʘʨ ʥʴ ʫʫʣʳʥ 
ʘʞʣʳʥ ʭʵʤʞʵʵ ʞʠʛʜ, ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʭʫʚʴʜ 
ʭʵʨʵʛʞʠʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʥʘ.  

ɻʦʨʠʤʳʥ ʩʫʜʘʣʛʘʘʥʳ ʭʫʚʠʣʙʘʨʫʫʜʳʛ ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʭʫʚʴʜ ʭʵʨʵʛʞʠʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʭ, 
ʥʠʡʣʙʵʨ ʘʰʛʠʡʥ ʭʘʨʴʮʫʫʣʘʣʪʘʘʨ ʰʘʣʛʫʫʨ ʪʦʛʪʦʦʥ 
ʦʥʦʚʯʪʦʡ ʛʦʨʠʤʳʛ ʩʦʥʛʦʚ. 

ɼʵʵʨʭ 2 ʰʘʣʛʫʫʨʳʛ װʥʜʵʩʣʵʥ ʠʨʵʵʜװʡʜ ᴇʛᴇʭ ʘʰʠʛ 
ʥʴ ʠʭ ʙʘʡʭ, ʫʫʣʳʥ ʘʞʣʳʥ ʭʵʤʞʵʵ ʞʠʛʜ ʭʫʚʠʣʙʘʨ 
ʙʦʣʦʭ 3-ʨ (ʄʠʣʘʚʘ ᴆʎת) ʫʫʣʳʥ ʘʞʣʳʥ ʛʦʨʠʤʳʥ 
ʭʫʚʠʣʙʘʨʳʛ ʦʥʦʚʯʪʦʡ ʛʦʨʠʤ ʛʵʞ װʟʵʥ ʩʦʥʛʦʞ ʘʚʘʚ. 
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ʍʫʨʘʘʥʛʫʡ ï ʀʣ ʫʫʨʭʘʡʥ ʪʘʣʙʘʡʜ ʤᴇʨʛᴇʮʛᴇᴇʩ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʛ ʘʛʫʫʣʘʭʘʜ ʙʫʫʣʛʘʭ, ʭᴇʨʩʠʡʛ ʦʚʦʦʣʛʦʜ ʟᴇᴇʭ 

ʟʘʨʜʘʣ ʥʴ ʦʣʙʦʨʣʦʣʪʳʥ ʥʠʡʪ ʟʘʨʜʣʳʥ 45-75 ʭװʨʪʵʣʭ ʭʫʚʠʡʛ ʠʣ ʫʫʨʭʘʡʥ ʪʵʵʚʨʠʡʥ ʟʘʨʜʘʣ ʵʟʵʣʜʵʛ ʙʘʡʥʘ. ʀʣ 

ʫʫʨʭʘʡʥ ʭʫʚʴʜ ʭװʯʠʥ ʯʘʜʘʣ ʠʭʩʵʭ, ʘʰʠʛʣʘʣʪʳʥ ʞʠʣ ʥʵʤʵʛʜʵʭʠʡʥ ʭʵʨʵʵʨ ʫʫʨʭʘʡ ʛװʥ ʙʦʣʞ, ʪʘʣʳʥ ʟʘʡ ʥʵʤʵʛʜʵʭ, 

ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʪʦʦ ʥʵʤʵʛʜʵʭ, ʪʦʦʩʞʠʣʪ װװʩʵʭ, ʙװʪʵʵʣ ʙʘʛʘʩʘʭ, ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ װʟװװʣʵʭ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣᴇʣ 

ʥʵʤʵʛʜʵʭ ʟʵʨʵʛ ʭװʥʜʨʵʣ ʙʵʨʰʵʵʣװװʜʪʵʡ ʫʯʠʨʯ ʙʘʡʛʘʘ ʪʫʣ ʜʵʵʨʭ ʘʩʫʫʜʣʫʫʜʳʛ ʰʠʡʜʵʭ ʰʘʘʨʜʣʘʛʘ ʪʫʣʛʘʨʯ ʙʘʡʥʘ. 

ʕʥʵʭװװ ʘʩʫʫʜʣʫʫʜʳʛ ʰʠʡʜʚʵʨʣʵʭʠʡʥ ʪʫʣʜ ʠʣ ʫʫʨʭʘʡʥ ʪʵʵʚʨʠʡʥ ʪʝʭʥʦʣʦʛʠʡʛ ʩʘʡʞʨʫʫʣʘʭ, ʤᴇʥ ʟʘʨʜʣʳʛ 

ʙʫʫʨʫʫʣʘʭ ʟʦʨʠʣʛʦʦʨ ʙʦʣʦʤʞʠʪ ᴇᴇʨ ʪʝʭʥʦʣʦʛʠʡʛ ʭʘʨʴʮʫʫʣʘʥ ʩʫʜʣʘʭ ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘ װװʩʵʞ ʙʘʡʥʘ. ʄʘʥʘʡ 

ʫʣʩʳʥ ʭʫʚʴʜ ʠʣ ʫʫʨʭʘʡʥ ʪʵʵʚʵʨʣʵʣʪʠʡʥ ʭʦʸʨ ʘʨʛʘ ʠʭʵʥʭ ʠʣ ʫʫʨʭʘʡʜ ʙʦʣʦʤʞʪʦʡ ʙᴇʛᴇᴇʜ ʘʚʪʦ ʪʵʵʚʨʠʡʥ ʙʦʣʦʥ 

ʘʚʪʦʪʵʵʚʵʨ-ʢʦʥʚʝʡʝʨ ʭʦʩʦʣʩʦʥ ʪʵʵʚʨʠʡʥ ʪʝʭʥʦʣʦʛʠʫʜ (ɸʂ-ʄʋʊ) ʙʘʡʛʘʘ ʙʘ ʘʣʴ ʪʝʭʥʦʣʦʛʠ ʥʴ ʠʣ ʫʫʨʭʘʡʜ ʠʣװװ 

ʦʥʦʚʯʪʦʡ ʩʦʥʛʦʣʪ ʙʦʣʦʭʳʛ ʭʘʨʴʮʫʫʣʘʥ ʩʫʜʘʣʣʘʘ. 

ʊϮʣʭϮϮʨ Ϯʛ ï ʢʦʥʚʝʡʝʨ, ʘʚʪʦ ʪʵʵʚʵʨ, ʤϺʯʣϺʛ-ʫʨʩʛʘʣ ʪʝʭʥʦʣʦʛʠ 

I. ʀʃ ʋʋʈʍɸʁʅ ɸɺʊʆ ʊʕʕɺʕʈ 

ʀʣ ʫʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʘʚʪʦ ʪʵʵʚʵʨ ʥʴ ʠʣ 
ʫʫʨʭʘʡʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ 50-60%, ʘʰʠʛʣʘʣʪʳʥ 
ʟʘʨʜʣʳʥ 70 ʭװʨʪʵʣʭ ʭʫʚʠʡʛ ʵʟʵʣʜʵʛ װʡʣʜʚʵʨʣʵʣʠʡʥ 
ʭᴇʨᴇʥʛᴇ, ʭᴇʜᴇʣʤᴇʨ ʟʘʨʮʫʫʣʘʣʪ ʭʘʤʛʠʡʥ ʠʭʪʵʡ 
 .ʥʜʩʵʥ ʧʨʦʮʝʩʩʫʫʜʳʥ ʥʵʛ ʶʤװ

ʀʣ ʫʫʨʭʘʡʥ ʘʚʪʦʪʵʵʚʨʠʡʛ ʪʫʭʘʡʥ ʠʣ ʫʫʨʭʘʡʥ ʫʫʣ-
ʪʝʭʥʠʢʠʡʥ ʥᴇʭʮᴇʣʜ ʪʦʭʠʨʫʫʣʘʥ ʟᴇʚ ʩʦʥʛʦʭ, 
ʘʰʠʛʣʘʣʪʳʥ ʛʦʨʠʤʳʥ ʭʘʤʛʠʡʥ ʦʥʦʚʯʪʦʡ 
ʭʫʚʠʣʙʘʨʳʛ ʙʦʣʦʚʩʨʫʫʣʞ ʤᴇʨʜᴇʭ ʥʴ ʪʝʭʥʠʢʠʡʥ 
ʘʰʠʛʣʘʣʪ, ʪʝʭʥʦʣʦʛʠʡʥ ʛʦʨʠʤʳʥ ʭʫʚʴʜ ʪᴇʜʠʡʛװʡ 
ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʫʚʴʜ ʥʵʥ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʶʤ. 

ɼʵʣʭʠʡʥ ʭʵʤʞʵʵʛʵʵʨ ʥʠʡʪ ʫʫʣʳʥ ʮʫʣʳʥ 80 ʦʨʯʠʤ 
ʭʫʚʠʡʛ ʘʚʪʦʪʵʵʚʨʵʵʨ ʪʵʵʚʵʨʣʵʞ ʙʘʡʥʘ. ɸʤʝʨʠʢ, 
ʂʘʥʘʜʘʜ 85%, ʆʍʋ ʪᴇʚ ʘʟʠʡʥ ʦʨʥʫʫʜʘʜ 75% 
ʙʘʡʥʘ.  

20-ʨ ʟʫʫʥʳ ʵʭʵʥ װʝʵʩ ɸʚʩʪʨʘʣʠʡʥ ʫʫʣ ʫʫʨʭʘʡʥ 
ʩʘʣʙʘʨʪ ʪʦʤ ʭʵʤʞʵʵʥʠʡ ʠʣ ʫʫʨʭʘʡʥ ʦʣʙʦʨʣʦʣʪ 
(large-scale open pit mining) ʠʭʵʵʭʵʥ ʥʵʤʵʛʜʵʞ 
ʵʭʵʣʩʵʥ. ʎʘʨ ʭװʨʵʵ ʪʦʤʨʦʭʳʥ ʭʵʨʵʵʨ ʫʫʨʭʘʡʥ ʛװʥ, 
ʫʫʣʳʥ ʘʞʣʳʥ ʭʵʤʞʵʵ ʥʵʤʵʛʜʵʞ, װװʥʠʡʛ 
ʰʠʡʜʚʵʨʣʵʭʠʡʥ ʪʫʣʜ ʢʦʤʧʘʥʠʫʜ ʙװʪʵʵʤʞ 
ᴇʥʜᴇʨʪʵʡ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ װʡʣ ʘʞʠʣʣʘʛʘʘʥʜʘʘ 
ʘʰʠʛʣʘʭ ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣʞ ʵʭʵʣʩʵʥ. ʀʣ 
ʫʫʨʭʘʡʥ ʭʫʚʴʜ ʘʚʪʦʩʘʤʦʩʚʘʣ, ʵʢʩʢʘʚʘʪʦʨ ʭʦʩʦʣʩʦʥ 
ʦʣʙʦʨʣʦʣʪʳʥ ʘʨʛʘʯʣʘʣʳʛ ʘʰʠʛʣʘʭʳʛ ʠʣװװʜ װʟʜʵʛ 
ʙᴇʛᴇᴇʜ ʵʥʵʭװװ ʘʨʛʘʯʣʘʣʜ ʪʦʤ ʦʚʨʳʥ 
ʘʚʪʦʩʘʤʦʩʚʘʣʘʘʨ ʫʫʣʳʥ ʮʫʣ ʯʫʣʫʫʣʛʠʡʛ 
ʪʵʵʚʵʨʣʵʜʵʛ. ʊʦʤ ʦʚʨʳʥ ʘʚʪʦʩʘʤʦʩʚʘʣ ʥʴ ʘʥʭʥʳ 
ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ʙʘʛʘ ʘʞʣʳʥ ʙװʪʵʵʤʞ ᴇʥʜᴇʨʪʵʡ 
ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ ʶʤ. ɸʚʪʦ ʪʵʵʚʨʠʡʥ ʩʠʩʪʝʤʠʡʥ 
ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʩʦʥʛʦʣʪʳʛ ʭʠʡʭʜʵʵ ʪʵʜʥʠʡ 
 ,ʥʜʩʵʥ ʘʞʠʣʣʘʛʘʘʥʳ ʦʥʮʣʦʛ, ʤᴇʯʣᴇʛʠʡʥ ʭʫʛʘʮʘʘװ
 ʨ ʘʰʠʛʪʘʡ ʘʞʠʣʣʘʛʘʘʛ ʭʘʨʛʘʣʟʘʞ ʘʚʪʦʩʘʤʦʩʚʘʣװ
ʙʦʣʦʥ ʵʢʩʢʘʚʘʪʦʨʳʥ ʭװʯʠʥ ʯʘʜʣʳʛ ʭʦʦʨʦʥʜ ʥʴ 
ʥʘʨʠʡʥ ʥʷʛʪ ʫʷʣʜʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ɸʯʠʛʯ 
ʪʝʭʥʠʢʠʡʛ ʩʦʥʛʦʭʜʦʦ ʠʣ ʫʫʨʭʘʡʥ ʤᴇʨʛᴇʮʛʠʡʥ 
ᴇʥʜᴇʨ, ʫʫʨʭʘʡʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʭʵʤʞʵʵ ʟʵʨʛʵʵʩ 
ʭʘʤʘʘʨʯ ʩʦʥʛʦʥʦ. ʍʘʨʠʥ ʘʚʪʦʩʘʤʦʩʚʘʣʳʥ ʩʦʥʛʦʣʪ 

ʥʴ ʘʯʠʛʯʠʡʥ ʫʪʛʫʫʨʳʥ ʙʘʛʪʘʘʤʞʘʘʩ ʭʘʤʘʘʨʯ 
ʪʦʜʦʨʭʦʡʣʦʛʜʜʦʛ.  

ʋʫʨʭʘʡʥ ʛʝʦʣʦʛʠʡʥ ʥᴇᴇʮ ʥʴ ʙװʨʵʥ ʪʦʜʦʨʭʦʡ ʙʠʰ, 
ʫʫʨʭʘʡʥ ʪᴇʣᴇʚʣᴇʣʪ ʙʦʣʦʥ ʫʫʨʭʘʡʥ ʦʚʦʦʣʛʳʥ ʘʭʠʣʪ 
ʞʠʛʜ ʙʫʩ ʥᴇʭʮᴇʣʜ ʘʚʪʦ ʪʵʵʚʨʠʡʥ ʩʠʩʪʝʤ ʥʴ ʫʷʥ 
ʭʘʪʘʥ ʙʘʡʜʣʘʘʨ ʘʞʠʣʣʘʭ ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʜʦʛ. 
ʋʫʨʭʘʡʥ ʘʰʠʛʣʘʣʪʳʥ ʞʠʣ ʪʦʜʦʨʭʦʡʛװʡ ʙʘʡʛʘʘ 
ʪʦʭʠʦʣʜʦʣʜ ʘʚʪʦʩʘʤʦʩʚʘʣʫʫʜʳʛ ʪʫʭʘʡ ʙװʨʜ ʥʴ 
ʥʵʤʵʛʜװװʣʵʭ ʟʘʤʘʘʨ ʘʞʠʣʣʘʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʜʘʛ ʥʴ 
ʤᴇʥ ʵʥʵ ʩʠʩʪʝʤʠʡʥ ʜʘʚʫʫ ʪʘʣ ʙʦʣʜʦʛ. ɹʘʛʘ 
ʭʵʤʞʵʵʥʠʡ ʥᴇᴇʮʪʵʡ, ʘʥʭʥʳ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ 
ʙʘʛʘʪʘʡ ʥᴇʭʮᴇʣʜ ʫʫʨʭʘʡʥ ʦʣʙʦʨʣʦʣʪʦʜ ʵʥʵ ʘʨʛʳʛ 
ʘʰʠʛʣʘʥ ʙʘʛʘ ʭʵʤʞʵʵʥʠʡ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ 
ʘʚʪʦʩʘʤʦʩʚʘʣʜ ʭʠʡʩʥʵʵʨ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʘ 
ʥᴇʭᴇʭ ʭʫʛʘʮʘʘʛ ʙʦʛʠʥʦʩʛʦʞ ᴇʛʜᴇʛ ʜʘʚʫʫ ʪʘʣʪʘʡ. 
ʊװװʥʯʣʵʥ, װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥʵʛʞװװʜʠʡʥ ʭʘʨʠʣʮʘʥ 
ʭʘʤʘʘʨʣʘʘʩ ʰʘʣʪʛʘʘʣʘʥ ʘʚʪʦʩʘʤʦʩʚʘʣʳʥ ʟʦʛʩʦʣʪ 
ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ ʙʘʡʜʘʛ. ɻʵʩʵʥ ʭʵʜʠʡ ʯ ʜʵʣʭʠʡʥ 
ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʳʥ ᴇʥᴇᴇʛʠʡʥ ʯʠʛ ʭʘʥʜʣʘʛʘ ʵʥʵ 
ʘʨʛʘʯʣʘʣ ʥʴ ʪװװʭʠʡ ʵʜʠʡʥ װʥʵ ʭʷʤʜ, ʘʰʠʛʣʘʣʪʳʥ 
ʟʘʨʜʘʣ ᴇʥʜᴇʨ, ʪʵʵʚʵʨʣʵʣʪʠʡʥ ʟʘʤ ʫʨʪʩʘʞ ʙʘʡʛʘʘ, 
ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ װʟװװʣʵʭ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣᴇʣ ᴇʥʜᴇʨ 
ʵʥʵʭװװ ʩʠʩʪʝʤʠʡʥ װʨ ʘʰʠʛ, ʫʨʪ ʭʫʛʘʮʘʘʥʜ ʘʰʠʛʣʘʭ 
ʵʩʵʭ ʥʴ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʳʥ ʘʥʭʘʘʨʣʳʥ ʪᴇʚʜ 
ʙʘʡʥʘ. ʀʣ ʫʫʨʭʘʡʥ ʦʣʙʦʨʣʦʣʪʳʥ ʟʘʨʜʣʳʥ 60 ʦʨʯʠʤ 
ʭʫʚʠʡʛ ʪʵʵʚʵʨʣʵʣʪʠʡʥ ʟʘʨʜʘʣ ʵʟʵʣʜʵʛ ʫʯʨʘʘʩ װʨ 
ʘʰʠʛʪʘʡ ʪʵʵʚʵʨʣʵʣʪʠʡʥ ʘʨʛʳʛ װʨʛʵʣʞ ʵʨʵʣʭʠʡʣʞ 
ʙʘʡʭ ʥʴ ʩʘʣʙʘʨʳʥ ʫʫʨʭʘʡʥʫʫʜʘʜ ʠʭʵʵʭʵʥ ʯʫʭʘʣ 
ʘʩʫʫʜʘʣ ʶʤ.  

ɸʚʪʦ ʪʵʵʚʨʠʡʥ ʩʠʩʪʝʤʜ ʘʚʪʦʩʘʤʦʩʚʘʣ ʥʴ ʜʠʟʝʣʴ 
ʪװʣʰ ʙʦʣʦʥ ʮʘʭʠʣʛʘʘʥʘʘʨ ʘʞʠʣʣʘʜʘʛ ʪᴇʨʣװװʜʪʵʡ 
ʙʘʡʜʘʛ ʙʦʣʦʚʯ ʫʫʨʭʘʡʥ ʮʘʭʠʣʛʘʘʥʳ ʰʫʛʘʤʳʥ 
ʩʫʫʨʠʣʫʫʣʘʣʪ, ʭװʯʠʥ ʯʘʜʣʘʘʩ ʭʘʤʘʘʨʘʥ ʮʘʭʠʣʛʘʘʥ 
ʘʚʪʦʩʘʤʦʩʚʘʣ ʪᴇʜʠʡʣᴇʥ ʭʵʨʵʛʣʵʵʥʜ ʙװʨʵʥ ʥʵʚʪʨʵʭ 
ʙʦʣʦʤʞ ʙװʨʜʵʵʛװʡ ʙʘʡʥʘ.  

ɼʠʟʝʣʴ ʭᴇʜᴇʣʛװװʨʵʵʩ ʘʛʘʘʨʪ ʠʭ ʭʵʤʞʵʵʥʠʡ 
ʭװʣʵʤʞʠʡʥ ʭʠʡ ʙʫʶʫ ʦʡʨʦʣʮʦʦʛʦʦʨ 2.73 ʢʛ/ʣ 
ʥװװʨʩʪᴇʨᴇʛʯ (CO2) ʷʣʛʘʨʫʫʣʜʘʛ. 
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II. ɸɺʊʆ-ʂʆʅɺɽʁɽʈʀʁʅ ʊʕʕɺʕʈ ɹתʍʀʁ 

ʄᴆʏʃᴆɻ-ʋʈʉɻɸʃ ʊɽʍʅʆʃʆɻʀ 

ɸʰʠʛʣʘʣʪʳʥ ʷʚʮʘʜ ʫʫʨʭʘʡ ʛװʥʟʛʠʡʨʵʭʠʡʥ ʭʵʨʵʵʨ 
ʯʫʣʫʫʣʛʠʡʥ ʥʷʛʪ, ʙʘʪ ʙᴇʭʠʡʥ װʟװװʣʵʣʪװװʜ ʥʴ 
ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʛʵʵʨ ᴇʩʩᴇʥ ʙʘʡʭ ʥʴ ʥʠʡʪʣʵʛ. 
ɸʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʦʨʜʳʛ ʠʣ ʘʨʛʘʘʨ ʘʰʠʛʣʘʭ װʝʜ 
ʭᴇʨʩ ʭʫʫʣʘʣʪ, ʦʣʙʦʨʣʦʣʪ, ʫʫʣʳʥ ʙʵʣʪʛʵʣ ʘʞʠʣ 
ʟʵʨʵʛ ᴇᴇʨ ʭʦʦʨʦʥʜʦʦ ʪʦʜʦʨʭʦʡ ʫʷʣʜʘʘ ʭʦʣʙʦʦʪʦʡ 
ʷʚʘʛʜʜʘʛ ʘʰʠʛʣʘʣʪʳʥ װʥʜʩʵʥ ʘʞʣʫʫʜ ʷʚʘʛʜʜʘʛ. 
ʋʫʨʭʘʡʥ ʛװʥ ʠʭ, ʯʫʣʫʫʣʛʠʡʛ ʪʵʵʚʵʨʣʵʭ ʟʘʡ ʙʦʣʦʦʜ 
ʟʘʨʜʘʣ ʠʭʪʵʡ ʙʦʣ ʠʣװװ ʭʷʤʜ ʥᴇʭʮᴇʣʪʵʡ 
ʢʦʥʚʝʡʝʨʠʡʥ ʪʵʵʚʵʨ ʭʵʨʵʛʣʵʜʵʛ ʧʨʘʢʪʠʢ ʙʠʡ. 
ʂʦʥʚʝʡʝʨʠʡʥ ʪʵʵʚʨʠʡʥ ʩʠʩʪʝʤʠʡʛ ʘʰʠʛʣʘʭʘʜ 
ʟʘʡʣʰʛװʡ ʘʥʭʘʘʨʘʭ ʟװʡʣ ʥʴ ʯʫʣʫʫʣʘʛ ʞʠʛʜ 
ʙʫʪʣʘʛʜʩʘʥ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʶʤ. ʄᴇʯʣᴇʛ ʫʨʩʛʘʣ 
ʪʝʭʥʦʣʦʛʠʡʥ ʦʥʮʣʦʛ ʥʴ ʫʨʴʜʯʠʣʩʘʥ ʙʫʪʣʘʣʪ 
ʟʘʡʣʰʛװʡ ʰʘʘʨʜʘʛʜʘʭ ʭʘʜʘʨʭʘʛ ʯʫʣʫʫʣʘʛʪ 
ᴇʨᴇʤʜʣᴇʛ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʛ ᴇʨʤʠʡʥ ʤʘʰʠʥ, ʘʯʠʭ 
ʘʞʠʣʜ ʥʵʛ ʫʪʛʫʫʨʪ ʵʢʩʢʘʚʘʪʦʨʘʘʨ ʫʫʣʳʥ ʮʫʣʳʛ 
ʤᴇʨʛᴇʮʛᴇᴇʩ ʰʠʣʞװװʣʵʥ ʘʯʠʭ ʙʦʣʦʥ ʥᴇᴇʮʣᴇʭ 
ʙʘʡʛʫʫʣʘʤʞ ʭװʨʪʵʣ ʟᴇᴇʭᴇʜ ʘʚʪʦʤʘʰʠʥ ʟʵʨʵʛ 
ʤᴇʯʣᴇʛ ʘʞʠʣʣʘʛʘʘʪʘʡ ʪᴇʭᴇᴇʨᴇʤʞᴇᴇʨ ʛװʡʮʵʪʛʵʞ 
ʪʘʩʨʘʣʪʛװʡ ʘʞʠʣʣʘʛʘʘʪʘʡ ʪʵʵʚʨʠʡʥ ʭʵʨʵʛʩʵʣʜ 
ʰʠʣʞװװʣʵʥ ʘʯʠʭ ʙʫʶʫ ʭᴇʜᴇʣʛᴇᴇʥʪ ʙʫʪʣʫʫʨʘʘʨ 
ʜʘʤʞʫʫʫʣʘʥ ʰʫʫʜ ʤᴇʨʛᴇʮʛʠʡʥ ʢʦʥʚʝʡʝʨʪ ʘʯʠʥ 
ʙʫʫʣʛʘʭ ʮʵʛ ʭװʨʪʵʣ ʪʵʵʚʵʨʣʵʭʵʜ ʦʨʰʠʥʦ.  

ʄᴇʯʣᴇʛ ʫʨʩʛʘʣ ʪʝʭʥʦʣʦʛʠ ʥʴ ʫʣʘʤʞʣʘʣʪ ʜʘʛʥʘʩʘʥ 
ʪʝʭʥʦʣʦʛʠʪʦʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʪʦʭʠʨʩʦʥ ʥᴇʭʮᴇʣʜᴇᴇ 
ʜʘʨʘʘʭ ʜʘʚʫʫ ʪʘʣʪʘʡ: 

¶ ʋʫʨʭʘʡʥ ʭװʯʠʥ ʯʘʜʣʳʛ ᴇʩʛᴇʭ ʙʦʣʦʤʞ 

¶ ɸʚʪʦʪʵʵʚʨʠʡʥ ʟʘʡ ʙʘʛʘ ʙʦʣʩʥʦʦʨ ʪװʣʰ 
ʰʘʪʘʭʫʫʥ, ʪʦʩʦʣʛʦʦʥʳ ʤʘʪʝʨʠʘʣʳʥ 
ʟʘʨʮʫʫʣʘʣʪ ʙʫʫʨʥʘ 

¶ ɸʚʪʦʤʘʰʠʥʳ ʪʦʦ ʮᴇᴇʨʥᴇ 

¶ ʋʫʨʭʘʡʥ ʭʠʡ, ʪʦʦʩʥʳ ʙʦʭʠʨʜʦʣ ʙʘʛʘʩʯ, 
ʵʨʛʦʥʦʤʠʢ ʵʢʦʣʦʛʠʡʥ ʥᴇʭʮᴇʣ ʩʘʡʞʠʨʥʘ 

¶ ʊʝʭʥʦʣʦʛʠʡʥ ʟʦʛʩʦʣʪʫʫʜ ʙʘʛʘʩʥʘ 

¶ ʕʥʝʨʛʠ ʟʘʨʮʫʫʣʘʣʪ 14-16% ʘʘʨ ʙʫʫʨʘʭ 
ʙʦʣʦʤʞʪʦʡ 

¶ ɸʞʠʣʯʜʳʥ ʭᴇʜᴇʣʤᴇʨʠʡʥ ʙװʪʵʵʤʞ 1.5-2 ʜʘʭʠʥ 
ʥʵʤʵʛʜʵʥʵ 

¶ ʆʣʙʦʨʣʦʣʪʳʥ ᴇᴇʨʠʡʥ ᴇʨʪᴇʛ 30-40% ʭװʨʪʵʣ 
ʙʫʫʨʥʘ 

¶ ɸʚʪʦʤʘʪ ʫʜʠʨʜʣʘʛʳʥ ʩʠʩʪʝʤ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞ 
ʙװʨʜʵʥʵ 
 

ʉʫʣ ʪʘʣ: 

ʍᴇʜᴇʣʛᴇᴇʥʪ ʙʫʪʣʫʫʨʪʘʡ ʪʦʭʠʦʣʜʦʣʜ ʤᴇʯʣᴇʛ 
ʫʨʩʛʘʣʪ ʪʝʭʥʦʣʦʛʠʡʥ ʛʦʣ ʭװʥʜʨʵʣ ʥʴ ʵʢʩʢʘʚʘʪʦʨʳʥ 
ʤᴇʨʛᴇʮᴇʛ ʪװʚʰʠʥ ʙװʨʠʡʛ ʢʦʥʚʝʡʝʨʵʵʨ ʭʘʥʛʘʭ 
ʙʦʣʦʤʞ ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ, ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, 
ʪʝʭʥʦʣʦʛʠʡʥ ʭʘʪʫʫ ʟʦʭʠʮʫʫʣʘʣʪʪʘʡ ʙʘʡʜʘʛʪ 
ʦʨʰʠʥʦ. 

ɹʫʪʣʫʫʨ ʥʴ ʵʨʯʠʤ ʭװʯʥʠʡ ʟʘʨʮʫʫʣʘʣʪ ᴇʥʜᴇʨʪʵʡ, 
ʤʝʭʘʥʠʢ ʵʣʵʛʜʵʣ ʠʭ ʙʘʡʜʘʛ ʥʴ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ 
ᴇʨʪᴇʛ ʟʘʨʜʣʳʛ ᴇʩʛᴇʭ ʭװʯʠʥ ʟװʡʣ ʙʦʣʜʦʛ. ʍᴇʨʩ 
ʪʵʵʚʨʠʡʥ ʢʦʥʚʝʡʝʨʵʵʨ ʪʵʵʚʵʨʣʵʭ ʯʫʣʫʫʣʛʠʡʛ 
ʙʫʪʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʪʦʭʠʦʣʜʦʣʜ ʭװʣʵʵʞ ʘʚʘʭ 
ʭʵʩʛʠʡʛ ʰʠʛʰװװʨʵʵʨ ʪʦʥʦʛʣʦʞ ʤᴇʭᴇʣʣᴇʛ ʙʘʛʘʪʘʡ 
ʭʵʩʛװװʜʠʡʛ ʙʫʪʣʫʫʨʘʘʨ ʦʨʫʫʣʘʭʛװʡ ᴇʥʛᴇʨᴇᴇʞ 

ʟᴇʚʭᴇʥ ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘʪʘʡ ʭʵʩʛʠʡʛ ʙʫʪʣʘʭ 
ʟʘʨʯʠʤ ʙʘʨʴʞ ʰʠʛʰװװʨ-ʙʫʪʣʫʫʨʳʥ ʪʦʥʦʛʣʦʣʳʛ 
ʘʞʠʣʣʫʫʣʜʘʛ. ʍʵʪ ʪʦʤ ʰʠʨʭʵʛʪʵʡ ʯʫʣʫʫʣʛʠʡʛ 
ʷʣʛʘʞ ʘʚʪʦ ʪʵʵʚʨʵʵʨ ʪʵʵʚʵʨʣʵʭ ʵʩʚʵʣ ʭʠʡʥ ʙʦʣʦʥ 
ʛʠʜʨʘʚʣʠʢ ʮʦʭʠʣʫʫʨʘʘʨ ʪʦʥʦʛʣʦʛʜʩʦʥ 
ʪᴇʭᴇᴇʨᴇʤʞᴇᴇʨ ʮʦʭʠʞ ʙʫʪʣʘʭ ʘʨʛʘ ʭʵʨʵʛʣʵʜʵʛ. 

1-ʨ ʟʫʨʘʛ. ʍʘʛʘʩ ʭᴇʜᴇʣʛᴇᴇʥʪ ʙʫʪʣʫʫʨ-ʢʦʥʚʝʡʝʨʠʡʥ ʠʞ ʙװʨʜʵʣ 

ʙװʭʠʡ ʪʝʭʥʦʣʦʛʠ 

ʍᴇʨʩ ʪʵʵʚʵʨʪ ʢʦʥʚʝʡʝʨʠʡʥ ʪʵʵʚʨʠʡʛ ʭʵʨʵʛʣʵʭʵʜ 
ʫʫʨʭʘʡ ʜʦʪʦʨ ʙʘʡʨʰʫʫʣʘʭ ʭʘʛʘʩ ʭᴇʜᴇʣʛᴇᴇʥʪʵʡ 
ʙʫʪʣʫʫʨ ʙװʭʠʡ ʰʠʣʞװװʣʵʥ ʘʯʠʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ 
ʭʵʨʵʛʣʵʭ ʥʴ ʠʣװװ ʪʦʭʠʨʦʤʞʪʦʡ.  

ʄᴇʯʣᴇʛ-ʫʨʩʛʘʣ ʪʝʭʥʦʣʦʛʠʜ ʩʫʫʨʠʣʩʘʥ ʫʫʣ ʫʫʨʭʘʡʥ 
ʪʝʭʥʠʢװװʜ ʥʴ 4 ʪᴇʨʣʠʡʥ ʙʫʪʣʫʫʨʳʥ 
ʙʘʡʛʫʫʣʘʤʞʪʘʡ ʭʦʩʦʣʞ ʘʞʠʣʣʘʜʘʛ:  

¶ ɹװʨʵʥ ʭᴇʜᴇʣʛᴇᴇʥʪ (Fully mobile)  

¶ ʍʘʛʘʩ ʭᴇʜᴇʣʛᴇᴇʥʪ (Semi-mobile) ï ʜʠʟʘʡʥ 
ʙʦʣʦʥ ʥװװʣʛʵʥ ʰʠʣʞװװʣʵʭ ʜʘʚʪʘʤʞʘʘʩ 
ʭʘʤʘʘʨʥʘ.  

¶ ʍʘʛʘʩ ʩʫʫʨʠʥ (Semi-fixed) 

¶ ʉʫʫʨʠʥ (Fixed)  
ʕʜʛʵʵʨ ʭʫʚʠʣʙʘʨʫʫʜʳʥ ʛʦʣ ʷʣʛʘʘ ʥʴ ʫʫʣʳʥ ʘʞʣʳʥ 
ʪᴇʣᴇʚʣᴇʣʪʠʡʥ ʫʷʥ ʭʘʪʘʥ ʙʘʡʜʘʣ ʙʦʣʦʥ װʥʜʩʵʥ 
ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞװװʜʠʡʥ ʭʦʩʣʦʣʦʦʩ ʭʘʤʘʘʨʥʘ.  

ɹװʨʵʥ ʭᴇʜᴇʣʛᴇᴇʥʪ ʤᴇʯʣᴇʛ-ʫʨʩʛʘʣ ʪʝʭʥʦʣʦʛʠʡʥ 
ʩʠʩʪʝʤʠʡʛ ʪʵʞʵʵʭ ʙʦʣʦʥ ʭװʣʵʵʥ ʘʚʘʭ ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞװװʜ ʥʴ ʙװʨʵʥ ʭᴇʜᴇʣʛᴇᴇʥʪ ʙʘʡʭ ʫʯʠʨ ʪʫʩ 
ʙװʨʠʡʥ ʭװʯʠʥ ʯʘʜʘʣ, ʘʞʣʳʥ ʪʘʣʙʘʡ, ʫʫʨʭʘʡʥ 
ʘʭʠʣʪʠʡʛ ʥʘʨʠʡʥ ʪᴇʣᴇʚʣᴇʞ ʙʵʣʪʛʵʩʵʥ ʙʘʡʭʳʛ 
ʰʘʘʨʜʜʘʛ.  

ʕʥʵ ʩʠʩʪʝʤʠʡʥ ʭʫʚʴʜ ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥ ʙʘʛʘ, 
ʪʦʛʪʤʦʣ ʙװʪʵʵʣʪʵʡ ʘʞʠʣʣʘʭ ʤᴇʨʛᴇʮʛᴇᴇʨ 
ʘʞʠʣʣʘʭʳʛ ʰʘʘʨʜʜʘʛ ʫʯʨʘʘʩ ʥʠʡʣʤʵʣ ʪʦʛʪʦʮʪʦʡ 
ʦʨʜʦʜ ʪʦʭʠʨʦʤʞʛװʡ ʶʤ. 

2-ʨ ʟʫʨʘʛ. ɹװʨʵʥ ʭᴇʜᴇʣʛᴇᴇʥʪ ʤᴇʯʣᴇʛ-ʫʨʩʛʘʣ ʪʝʭʥʦʣʦʛʠ 

ʍʘʛʘʩ ʭᴇʜᴇʣʛᴇᴇʥʪ ʙʦʣʦʥ ʭʘʛʘʩ ʩʫʫʨʠʥ ʤᴇʯʣᴇʛ-
ʫʨʩʛʘʣ ʪʝʭʥʦʣʦʛʠʡʥ (Semi-mobile/Semi-fixed) 
ʵʭʵʥʜ ʥʴ ʪʦʜʦʨʭʦʡ ʭʫʛʘʮʘʘʥʳ ʜʘʨʘʘ ʰʠʣʞװװʣʵʥ 
ʙʘʡʨʰʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ ʙʫʪʣʫʫʨʳʥ 
ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʤʦʜʫʣʴ ʙʘʡʨʣʘʜʘʛ ʫʯʨʘʘʩ 
ʩʠʩʪʝʤʠʡʛ ʪʵʞʵʵʭ ʭʵʩʵʛʪ ʘʚʪʦʩʘʤʦʩʚʘʣʳʛ ʮᴇᴇʥ 
ʪʦʦʛʦʦʨ ʘʰʠʛʣʘʜʘʛ. ʍʘʛʘʩ ʭᴇʜᴇʣʛᴇᴇʥʪ ʄʋʊ ʙʦʣʦʥ 



ʋʫʣ ʫʫʨʭʘʡʥ Ϯʡʣʜʚʵʨʣʵʣ-ʋʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠ, ʵʨʜʵʩ ʙʦʣʦʚʩʨʫʫʣʘʣʪ, ʤʝʥʝʞʤʝʥʪ 
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ʭʘʛʘʩ ʩʫʫʨʠʥ ʄʋʊ-ʳʥ ʙʫʪʣʘʭ ʙʦʣʦʥ ʜʘʤʞʫʫʣʘʭ 
ʩʪʘʥʮʫʫʜ ʥʴ ʩʫʫʨʠʡʥ ʪᴇʨʣᴇᴇʨᴇᴇ ʷʣʛʘʘʪʘʡ ʙʘʡʜʘʛ. 
ʍʘʛʘʩ ʭᴇʜᴇʣʛᴇᴇʥʪ ʄʋʊ ʥʴ ʪʵʵʚʵʨʣʵʭ ʙʦʣʦʤʞʪʦʡ 
ʧʦʥʪʦʥ ʩʫʫʨʠʥ ʜʵʵʨ ʙʘʡʨʣʘʜʘʛ ʙʦʣ ʭʘʨʠʥ ʭʘʛʘʩ 
ʩʫʫʨʠʥ ʄʋʊ ʥʴ ʙʝʪʦʥ ʩʫʫʨʠʥ ʜʵʵʨ ʩʫʫʨʠʣʫʫʣʜʘʛ. 

3-ʨ ʟʫʨʘʛ. ʍʘʛʘʩ ʭᴇʜᴇʣʛᴇᴇʥʪ ʙʦʣʦʥ ʭʘʛʘʩ ʩʫʫʨʠʥ ʤᴇʯʣᴇʛ-ʫʨʩʛʘʣ 
ʪʝʭʥʦʣʦʛʠ 

ɸʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʪʦʤʦʦʭʦʥ ʦʨʜʫʫʜʳʛ ʠʭ ʭװʯʠʥ 
ʯʘʜʘʣʪʘʡ ʫʫʨʭʘʡʛʘʘʨ ʘʰʠʛʣʘʭ װʝʜ ʙʫʶʫ ʥʠʡʣʤʵʣ 
ʪʦʛʪʦʮʪʦʡ, ʘʛʫʫʣʛʘ ʙװʪʵʮ ʥʴ ʞʠʛʜ ʙʫʩ, ʘʰʠʛʣʘʣʪʳʥ 
ʪװʚʰʠʥ ʜʵʭ ʘʞʣʳʥ ʪʘʣʙʘʡ ʥʴ ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ װʝʜ 
ʩʫʫʨʠʥ ʪᴇʨʣʠʡʥ ʤᴇʯʣᴇʛ-ʫʨʩʛʘʣ ʪʝʭʥʦʣʦʛʠʡʛ 
ʭɻ ʨʵʛʣʵʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʜʘʛ.  

ʍʘʛʘʩ ʭᴇʜᴇʣʛᴇᴇʥʪ ʄʋʊ ʩʠʩʪʝʤʪʵʡ ʭʘʨʴʮʫʫʣʘʭʘʜ 
ʫʫʨʭʘʡʥ ʘʭʠʣʪ ʛװʥʟʛʠʡʨʵʣʪʪʵʡ ʫʷʣʜʘʞ ʙʫʪʣʫʫʨʳʥ 
ʙʘʡʛʫʫʣʘʤʞ ʰʠʣʞʜʵʛʛװʡ ʫʯʨʘʘʩ ʫʫʨʭʘʡʥ 
ʛװʥʟʛʠʡʨʵʣʪ ʠʭʩʵʭ װʝʜ ʪʵʵʚʨʠʡʥ ʟʘʡ ʠʭʵʩʯ, 
ʘʚʪʦʩʘʤʦʩʚʘʣʳʥ ʪʦʦ ʥʵʤʵʛʜʵʥ ʟʘʨʜʘʣ ᴇʩʜᴇʛ ʩʫʣ 
ʪʘʣʪʘʡ. 

ʕʜʛʵʵʨʵʵʩ ʦʥʦʚʯʪʦʡ ʪʝʭʥʦʣʦʛʠʡʥ ʩʠʩʪʝʤʠʡʛ 
ʩʦʥʛʦʭʜʦʦ ʫʫʣ-ʛʝʦʣʦʛʠ ʙʦʣʦʥ ʫʫʣ-ʪʝʭʥʠʢʠʡʥ 
ʥᴇʭʮᴇʣᴇᴇʩ ʰʘʣʪʛʘʘʣʘʥ ʪʦʜʦʨʭʦʡʣʜʦʛ. 

4-ʨ ʟʫʨʘʛ. ʉʫʫʨʠʥ ʤᴇʯʣᴇʛ-ʫʨʩʛʘʣ ʪʝʭʥʦʣʦʛʠ 

1-ʨ ʭװʩʥʵʛʪ. ʄʋʊ-ʥ ʪᴇʨʣװװʜʠʡʥ ʭʘʨʴʮʫʫʣʘʣʪ 

ʄʋʊ ʩʦʥʛʦʣʪ 
ɹװʨʵʥ 

ʭᴇʜᴇʣʛᴇᴇʥʪ 

ʍʘʛʘʩ 

ʭᴇʜᴇʣʛᴇᴇʥ

ʪ 

ʉʫʫʨʠʥ 

ɸʞʣʳʥ ʙװʪʵʵʤʞ 

(ʪʥ/ʮ) 
< 10,000 < 12,000 < 12,000 

ɸʚʪʦʩʘʤʦʩʚʘʣʳ

ʥ ʭʵʤʞʵʵ 
ɹʘʡʭʛװʡ ɹʘʛʘ ɼʫʥʜʘʞ 

ɹʫʪʣʫʫʨʳʥ 

ʪᴇʨᴇʣ 

ʍʘʮʘʨʪ ʙʦʣʦʥ 

ʙʫʣʪ ʪᴇʨʣʠʡʥ 
ʙʫʪʣʫʫʨ 

ɹװʭ 

ʪᴇʨʣʠʡʥ 
ɹװʭ ʪᴇʨʣʠʡʥ 

ɹʫʪʣʘʛʜʘʭ 

ʥʵʛʞʠʡʥ ʟʘʨʜʘʣ 
ᴆʥʜᴇʨ ɼʫʥʜʘʞ ɹʘʛʘ 

ʄʋʊ-ʥ 
ʢʦʥʚʝʡʝʨʠʡʥ 

ʪᴇʨᴇʣ 

ɿʦʨʠʫʣʘʣʪʳʥ 

ʥʘʣʫʫ ʘʤ 
ʂʦʥʚʝʡʝʨ 

ɹʵʣʜʩʵʥ ʟʘʤ 

ʜʵʵʛװװʨʭ 

ʂʦʥʚʝʡʝʨʠʡʥ 
ʥʘʣʫʫ 

< 18 < 10 < 6 

ʍᴇʨᴇʥʛʠʡʥ 

ʟʘʨʜʘʣ 
ɼʫʥʜʘʞ ᴆʥʜᴇʨ ɹʘʛʘ 

ʍᴇʨʚᴇʭ ʯʘʜʚʘʨ ɼʫʥʜʘʞ ɹʘʛʘ ɼʫʥʜʘʞ 

 

ʍᴇʨʩʥʠʡ ʯʫʣʫʫʣʛʠʡʛ ʫʫʨʭʘʡ ʜʦʪʦʨ ʙʫʪʘʣʞ 
ʢʦʥʚʝʡʝʨʪ ʰʠʣʞװװʣʵʭ ʙʦʣ ʙʫʪʣʫʫʨʳʛ ʘʣʴ ʙʦʣʦʭ 
ʩʫʫʨʠʥ ʙʘʡʨʰʠʣʪʘʡ ʵʩʚʵʣ ʭʘʛʘʩ ʭᴇʜᴇʣʛᴇᴇʥʪ (ʭʵʜʵʥ 
ʞʠʣʜ ʙʘʡʨʰʣʳʛ ʥʴ ʩʦʣʠʭ) ʙʘʡʨʰʠʣʪʘʡ ʙʘʡʭʘʘʨ 
ʪʦʭʠʨʫʫʣʞ ʫʫʨʭʘʡʥ ʜʦʛʦʣʫʫʜʳʥ ʥʵʵʣʪ, 
ʘʚʪʦʩʘʤʦʩʚʘʣʫʫʜʳʥ ʟʘʤ ʪʵʵʚʨʠʡʥ ʥᴇʭʮᴇʣʠʡʛ 
ʙװʨʜװװʣʥʵ. ʋʫʣʳʥ ʘʞʣʳʥ ʭʵʤʞʵʵ ʠʭ ʙʦʣ ʪװװʥʠʡʛ 
ʪʘʩʨʘʣʪʛװʡ, ʭʵʚʠʡʥ ʘʞʠʣʣʘʛʘʘʛ ʭʘʥʛʘʭʘʜ ʙʘʡʥʛʳʥ 
ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥʪʵʡ, ʪװʨ ʙʘʡʨʰʠʣʪʘʡ ʙʫʪʣʫʫʨ 

ʙװʭʠʡ ʰʠʣʞװװʣʵʥ ʘʯʠʭ ʙʘʡʛʫʫʣʘʤʞʠʡʛ 
ʘʞʠʣʣʫʫʣʘʭ ʥʴ ʪʦʭʠʨʦʤʞʛװʡ. ʀʡʤʵʵʩ ʭᴇʨʩ ʪʵʵʚʵʨʪ 
ʜʘʥʛʘʘʨ ʥʴ ʢʦʥʚʝʡʝʨʠʡʥ ʪʵʵʚʵʨ ʭʵʨʵʛʣʵʭ ʙʦʣʦʤʞ 
ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ ʙᴇʛᴇᴇʜ ʠʭʵʚʯʣʵʥ ʘʚʪʦʪʵʵʚʵʨ-
ʢʦʥʚʝʡʝʨʠʡʥ ʭʦʩʣʦʣʳʛ ʭʵʨʵʛʣʵʭ ʭʫʚʠʣʙʘʨ 
ʭʵʨʵʛʞʜʵʛ. 

ʂʦʥʚʝʡʝʨʠʡʥ ʪʵʵʚʨʠʡʥ ʭʘʨʴʮʘʥʛʫʡ ʠʭ ʥʘʣʫʫʛ 
ʪʫʫʣʘʭ ʯʘʜʚʘʨʳʛ ʩʵʣʛʵʭ, ʪʫʫʣʘʭ ʯʘʜʚʘʨ ʩʘʡʪʘʡ ʘʚʪʦ 
ʪʵʵʚʵʨʪʵʡ ʭʦʩʣʫʫʣʘʥ ʘʰʠʛʣʘʩʥʘʘʨ ʫʫʨʭʘʡʥ ʥʵʵʭ 
ʙʦʣʦʥ ʙʵʣʪʛʵʣ ʤʘʣʪʘʣʪʳʥ ʭʵʤʞʵʵʛ ʙʘʛʘʩʛʘʞ, 
ʫʫʨʭʘʡʥ ʛװʥʟʛʠʡʨʵʣʪʠʡʛ ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʥʜ 
ʛװʡʮʵʪʛʵʭ, ʪʵʵʚʵʨʣʵʣʪʠʡʥ ʟʘʡʛ ʙʦʛʠʥʦʩʛʦʞ 
ʙװʪʵʵʣʠʡʛ ʵʨʩ ʥʵʤʵʛʜװװʣʵʭ ʙʦʣʦʤʞ ʙװʨʜʵʥʵ.  

ɸʚʪʦ-ʢʦʥʚʝʡʝʨʠʡʥ ʭʦʩʦʣʩʦʥ ʪʝʭʥʦʣʦʛʠ ʥʴ 
ʫʫʨʭʘʡʥ ʤᴇʨʛᴇʮʛʠʡʥ ʰʠʣʞʠʣʪʠʡʛ ʘʚʪʦʪʵʵʚʨʵʵʨ 
ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʥʜ ʛװʡʮʵʪʛʵʭ, ʪʵʵʚʨʠʡʥ ʟʘʡʥʘʘʩ 
ʭʘʤʘʘʨʩʘʥ ʟʘʨʜʘʣ ʠʭʪʵʡ ʪʵʵʚʵʨʣʵʣʪʠʡʛ 
ʢʦʥʚʝʡʝʨʠʡʥ ʩʠʩʪʝʤʵʵʨ ʰʠʡʜʵʞ ʭʦʩʣʫʫʣʘʥ 
ʘʰʠʛʣʘʩʥʘʘʨ ʜʘʚʫʫ ʪʘʣ ʙʠʡ ʙʦʣʥʦ. 

ɸʚʪʦ-ʢʦʥʚʝʡʝʨʠʡʥ ʪʵʵʚʨʠʡʥ ʜʘʤʞʫʫʣʘʥ ʘʯʠʭ 
ʭʵʩʵʛ  

ɸʚʪʦ-ʢʦʥʚʝʡʝʨʠʡʥ ʪʵʵʚʨʠʡʥ װʝʜ ʫʫʣʳʥ ʮʫʣʳʛ 
ʥʵʛʵʵʩ ʥᴇʛᴇᴇʜ ʜʘʤʞʫʫʣʘʥ ʘʯʠʭʜʘʘ ʪʦʤ ʦʚʦʨ 
ʭʤɻʞʵʵʪʵʡ ʭʵʩʛװװʜʠʡʛ ʮʘʘʰʠʜ ʪʵʵʚʵʨʣʵʭʠʡʥ ʪʫʣʜ 
ʷʣʛʘʭ, ʙʫʪʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʜʘʛ. ʊװʛʵʵʤʵʣ 
ʭʵʨʵʛʣʵʜʵʛ ʪʫʫʟʘʥ ʜʘʤʞʫʫʨʛʘʘʨ ʪʵʵʚʵʨʣʵʭ ʫʫʣʳʥ 
ʮʫʣʳʥ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʙʦʣʦʤʞʠʪ ʭʵʤʞʵʵ ʥʴ 150-500 
ʤʤ ʙʘʡʜʘʛ. 

ʋʫʣʳʥ ʮʫʣʳʥ ʙװʭʵʣʣʵʛ ʜʵʵʨ ʜʫʨʜʩʘʥ ʭʵʤʞʵʵʥʵʵʩ 
ʭʵʪʵʨʩʵʥ ʪʦʭʠʦʣʜʦʣʜ ʢʦʥʚʝʡʝʨʠʡʥ ʭᴇʜᴇʣʛᴇᴇʥʪ 
ʭʵʩʛװװʜʠʡʥ ʵʚʜʨʵʣ, ʛʵʤʪʵʣ, ʪʫʫʟʥʳ ʪװʨʛʵʥ 
ʵʣʵʛʜʣʵʵʩ ʩʵʨʛʠʡʣʵʭʠʡʥ ʪʫʣʜ ʪʦʤ ʦʚʦʨ ʭʵʤʞʵʵʪʵʡ 
ʭʵʩʛװװʜʠʡʛ ʷʣʛʘʭ, ʤʝʭʘʥʠʢ ʘʨʛʘʘʨ ʙʫʪʣʘʭ 
ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣʜʦʛ. 

ʕʥʵʭװװ ʰʘʘʨʜʣʘʛʘʘʩ ʭʘʤʘʘʨʘʥ ʰʠʛʰʠʭ, ʙʫʪʣʘʭ, 
ʰʠʛʰʠʥ ʙʫʪʣʘʭ ʜʘʤʞʫʫʣʘʥ ʘʯʠʭ ʮʵʛװװʜʠʡʛ 
ʙʘʡʛʫʫʣʥʘ.  

ʐʠʛʰʠʭ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʭʫʴʜ ʭᴇʜᴇʣʛᴇᴇʥʛװʡ, 
ʩʘʨʘʘʣʞʠʪ, ʭʦʣʭʠʣʪʦʜ, ʯʠʯʠʨʛʵʵʪ, ʙʫʣʪ ʟʵʨʵʛ 
ʪᴇʨʣװװʜ ʙʘʡʜʘʛ. ʍʘʨʠʥ ʫʫʣʳʮ ʮʫʣʳʛ ʙʫʪʣʘʭʘʜ 
ʭʘʮʘʨʪ, ʢʦʥʫʩʘʥ, ʙʫʣʪ ʙʦʣʦʥ ʘʣʭʘʥ ʙʫʪʣʫʫʨʫʫʜʳʛ 
ʘʰʠʛʣʘʞ ʙʘʡʥʘ.  

ʐʠʛʰװװʨ ʭʵʨʵʛʣʵʩʥʵʵʨ ʙʫʪʣʫʫʨʳʥ ʟʘʨʜʘʣʳʛ 
ʭʵʤʥʵʭ ʜʘʚʫʫ ʪʘʣʪʘʡ ʙʦʣʦʚʯ ʪʫʭʘʡʥ 
ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʙװʪʵʮ ʙʦʣʦʥ ʦʚʦʨ ʭʵʤʞʵʵʛ ʥʵʤʵʭ 
ʩʫʣ ʪʘʣʪʘʡ ʙʘʡʜʘʛ. 

ɸʚʪʦʪʵʵʚʵʨ-ʢʦʥʚʝʡʝʨʠʡʥ ʭʦʩʣʦʣ ʙװʭʠʡ ʪʝʭʥʦʣʦʛʠ 
ʥʴ ʠʭʵʚʯʣʵʥ ʛװʥ ʪʦʛʪʦʮʪʦʡ, ʪʦʤʦʦʭʦʥ ʭװʯʠʥ 
ʯʘʜʘʣʪʘʡ ʠʣ ʫʫʨʭʘʡʥ ʘʰʠʛʣʘʣʪʳʥ ʜʫʥʜ ʙʦʣʦʥ 
ʪᴇʛʩʛᴇʣʠʡʥ װʝ ʰʘʪʘʥʜ ʭʵʨʵʛʣʵʛʜʵʥʵ. ɸʰʠʛʣʘʣʪʳʥ 
ʵʭʵʥ װʝ ʰʘʪʘʥʜ ʘʚʪʦʪʵʵʚʨʵʵʨ ʫʫʨʭʘʡʥ ʘʯʘʘʛ 
ʪʵʵʚʵʨʣʵʭ ʪʝʭʥʦʣʦʛʠ ʭʵʨʵʛʣʵʛʜʵʭ ʙʘ ʫʫʨʭʘʡ 
ʛװʥʟʛʠʡʨʯ ʘʚʪʦ ʪʵʵʚʨʵʵʨ ʘʯʘʘ ʪʵʵʚʵʨʣʵʭ ᴇʨʪᴇʛ 
ʥʵʤʵʛʜʵʞ ʟᴇʚʰᴇᴇʨᴇʭ ʭʵʤʞʵʵʥʵʵʩ ʭʵʪʨʵʭ װʝʜ 
ʘʚʪʦʪʵʵʚʵʨ-ʢʦʥʚʝʡʝʨʠʡʥ ʭʦʩʦʣʩʦʥ ʪʵʵʚʵʨʪ 
ʰʠʣʞʠʞ ᴇʨʪʛʠʡʛ ʭʷʤʜʨʫʫʣʜʘʛ. ʊʠʡʤʵʵʩ 
ʘʚʪʦʪʵʵʚʵʨ-ʢʦʥʚʝʡʝʨʠʡʥ ʭʦʩʣʦʣ ʙװʭʠʡ ʫʫʨʭʘʡʥ 
ʥʵʵʣʪ ʥʴ ʵʭʥʠʡ װʝ ʰʘʪʘʥʜ ʜʘʥ ʘʚʪʦʪʵʵʚʨʠʡʥ ʟʘʤ 
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ʪʵʵʚʨʠʡʥ ʥᴇʭʮᴇʣʠʡʛ ʭʘʥʛʘʭʘʜ ʟʦʨʠʫʣʘʛʜʩʘʥ ʥʘʣʫʫ 
ʪʨʘʥʰʝʡʥʫʫʜʳʥ ʩʠʩʪʝʤʵʵʩ ʙװʨʜʵʥʵ. ʍʦʩʦʣʩʦʥ 
ʪʵʵʚʵʨʪ ʰʠʣʞʠʭ װʝʜ ʫʫʨʭʘʡ ʜʦʪʦʨ ʙʘʡʨʣʘʭ 
ʢʦʥʚʝʡʝʨʠʡʥ ʰʫʛʘʤʫʫʜʳʥ ʙʦʣʦʥ ʘʚʪʦʪʵʵʚʨʵʵʩ 
ʢʦʥʚʝʡʝʨʪ ʘʯʘʘʛ ʰʠʣʞװװʣʵʥ ʘʯʠʭ ʙʘʡʛʫʫʣʘʤʞʠʡʥ 
ʙʘʡʨʰʣʳʛ ʪʦʛʪʦʦʭ ʙʘ ʫʣʤʘʘʨ ʪʵʜʛʵʵʨʪ ʟʦʨʠʫʣʩʘʥ 
ʘʯʘʘ ʪʵʵʚʨʠʡʥ ʫʨʩʛʘʣʳʛ װװʩʛʵʭ ʯʠʛװװʜʠʡʥ ʜʘʛʫʫ 
ʟʘʡ ʪʘʣʙʘʡ ʙʵʣʪʛʵʭ, ʵʛʮ ʪʨʘʥʰʝʡʥʫʫʜʳʛ ʙʘʡʛʫʫʣʘʭ 
ʘʞʣʳʛ ʭʵʨʵʛʞװװʣʥʵ. װתʥʵʵʩ ʛʘʜʥʘ ʫʫʨʭʘʡʜ ʫʨʴʜ 
ᴇʤʥᴇ ʙʘʡʩʘʥ ʛʘʜʘʨʛʘ ʙʘ ʘʞʣʳʥ ʜʦʛʦʣʫʫʜ 
ʭʦʦʨʦʥʜʦʭ ʘʚʪʦʪʵʵʚʨʠʡʥ ʭᴇʜᴇʣʛᴇᴇʥʜ ʟʦʨʠʫʣʩʘʥ 
ʟʘʤʫʫʜʳʛ ʙװʨʜװװʣʵʛʯ ʥʘʣʫʫ ʪʨʘʥʰʝʡʥʫʫʜʘʜ 
ʢʦʥʚʝʡʝʨʠʡʥ ʰʫʛʘʤ ʪʘʚʠʭʪʘʡ ʭʦʣʙʦʦʪʦʡ ᴇᴇʨʯʣᴇʣʪ 
ʛʘʨʘʭʘʘʨ ʙʦʣ ʤᴇʥ ʵʥʵ ʯʠʛʣʵʣʵʵʨ ʭʠʡʛʜʵʭ ʥʵʵʣʪʠʡʥ 
ʘʞʣʫʫʜʳʛ ʭʵʨʵʛʞװװʣʥʵ. 

III. ʀʃ ʋʋʈʍɸʁʅ ʊʕʕɺʈʀʁʅ 

ʊɽʍʅʆʃʆɻʀʁʅ ʍɸʈʔʎʋʋʃɸʃʊ 

ʀʣ ʫʫʨʭʘʡʥ ʪʵʵʚʨʠʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʭʘʨʴʮʫʫʣʘʣʪʳʛ 
Takrap ʢʦʤʧʘʥʠ ʥʴ ʞʠʣʜ 30 ʩʘʷ.ʤ3 ʫʫʣʳʥ ʮʫʣ 
ʪʵʵʚʵʨʣʵʭ ʫʫʨʭʘʡʜ ʘʚʪʦʩʘʤʦʩʚʘʣ, ʢʦʥʚʝʡʝʨ, 
ʭʦʩʦʣʩʦʥ ʪʵʵʚʨʠʡʛ ʘʰʠʛʣʘʭ ʭʘʨʴʮʫʫʣʩʘʥ ʩʫʜʘʣʛʘʘ 
ʭʠʡʩʵʥ ʙʘʡʥʘ. ʉʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛ ʜʘʨʘʘʭ ʭװʩʥʵʛʪ, 
ʟʫʨʘʛʪ װʟװװʣʵʚ. 

ʊʵʵʚʨʠʡʥ ʪᴇʨᴇʣ ʪʫʩ ʙװʨʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ 
ʟʘʨʜʣʳʛ ʜʘʨʘʘʭ ʭװʩʥʵʛʪʵʜ װʟװװʣʵʚ. 

2-ʨ ʭװʩʥʵʛʪ. ɸʚʪʦʪʵʵʚʵʨ ʭʵʨʵʛʣʵʭ ʥᴇʭʮᴇʣʜ 

 ʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʨʜʘʣ - ɸʚʪʦʩʘʤʦʩʚʘʣ ɽʚʨʦת

ʎʘʣʠʥ ʭᴇʣʩʥʠʡ ʟʘʨʜʘʣ 4.998 

ʊװʣʰʥʠʡ ʟʘʨʜʘʣ 71.503 

ʊʦʩ, ʪʦʩʦʣʛʦʦʥʳ ʤʘʪʝʨʠʘʣʳʥ ʟʘʨʜʘʣ 4.576 

ɿʘʩʚʘʨ, װʡʣʯʠʣʛʵʵʥʠʡ ʟʘʨʜʘʣ 38.707 

ɼʫʛʫʡʥ ʟʘʨʜʘʣ 4.899 

ʊʫʩʣʘʭ ʘʞʣʳʥ ʟʘʨʜʘʣ 1.374 

ʅʠʡʪ 126.057 

 

 

5-ʨ ʟʫʨʘʛ. ɸʚʪʦʪʵʵʚʵʨ ʭʵʨʵʛʣʵʭ ʥᴇʭʮᴇʣʜ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ 

ʟʘʨʜʣʳʥ ʟʘʜʘʨʛʘʘ 

3-ʨ ʭװʩʥʵʛʪ. ʂʦʥʚʝʡʝʨʠʡʥ ʪʵʵʚʵʨ ʭʵʨʵʛʣʵʭ ʥᴇʭʮᴇʣʜ 

 + ʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʨʜʘʣ - ʂʦʥʚʝʡʝʨת

ʆʚʦʦʣʛʦ װװʩʛʵʛʯ 
ɽʚʨʦ 

ʎʘʣʠʥ ʭᴇʣʩʥʠʡ ʟʘʨʜʘʣ 0.928 

ʕʨʯʠʤ ʭװʯʥʠʡ ʟʘʨʜʘʣ 4.307 

ɿʘʩʚʘʨʳʥ ʤʘʪʝʨʠʘʣ, ʵʣʵʛʜʵʭ ʵʜ ʘʥʛʠʡʥ ʟʘʨʜʘʣ 2.13 

ʉʵʣʙʵʛʠʡʥ ʟʘʨʜʘʣ 2.486 

ʊʦʩ, ʪʦʩʦʣʛʦʦ ʙʘ ʪʫʩʣʘʭ ʤʘʪʝʨʠʘʣʳʥ ʟʘʨʜʘʣ 0.245 

ʊʫʩʣʘʭ ʘʞʣʳʥ ʟʘʨʜʘʣ 0.555 

ʅʠʡʪ 10.651 

 

 
6-ʨ ʟʫʨʘʛ. ʂʦʥʚʝʡʝʨʠʡʥ ʪʵʵʚʵʨ ʭʵʨʵʛʣʵʭ ʥᴇʭʮᴇʣʜ װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʨʜʣʳʥ ʟʘʜʘʨʛʘʘ 
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  ʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʨʜʘʣת

ɸʚʪʦʩʘʤʦʩʚʘʣ

ʎʘʣʠʥ ʭᴇʣʩʥʠʡ 

ʟʘʨʜʘʣ

ʊװʣʰʥʠʡ ʟʘʨʜʘʣ

ʊʦʩ, ʪʦʩʦʣʛʦʦʥʳ 

ʤʘʪʝʨʠʘʣʳʥ 

ʟʘʨʜʘʣ

ɿʘʩʚʘʨ, 

 ʡʣʯʠʣʛʵʵʥʠʡװ

ʟʘʨʜʘʣ

ɼʫʛʫʡʥ ʟʘʨʜʘʣ

ʊʫʩʣʘʭ ʘʞʣʳʥ 

ʟʘʨʜʘʣ

9%

41%

20%

23%

2%

5%

  ʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʨʜʘʣת

ʂʦʥʚʝʡʝʨ + ʆʚʦʦʣʛʦ װװʩʛʵʛʯ

ʎʘʣʠʥ ʭᴇʣʩʥʠʡ 

ʟʘʨʜʘʣ

ʕʨʯʠʤ ʭװʯʥʠʡ 

ʟʘʨʜʘʣ

ɿʘʩʚʘʨʳʥ 

ʤʘʪʝʨʠʘʣ, ʵʣʵʛʜʵʭ 

ʵʜ ʘʥʛʠʡʥ ʟʘʨʜʘʣ

ʉʵʣʙʵʛʠʡʥ ʟʘʨʜʘʣ



ʋʫʣ ʫʫʨʭʘʡʥ Ϯʡʣʜʚʵʨʣʵʣ-ʋʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠ, ʵʨʜʵʩ ʙʦʣʦʚʩʨʫʫʣʘʣʪ, ʤʝʥʝʞʤʝʥʪ 

35 

4-ʨ ʭװʩʥʵʛʪ. ɸʚʪʦ-ʢʦʥʚʝʡʝʨʠʡʥ ʭʦʩʦʣʩʦʥ ʪʵʵʚʵʨ 
ʭʵʨʵʛʣʵʭ ʥᴇʭʮᴇʣʜ 

 + ʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʨʜʘʣ - ʂʦʥʚʝʡʝʨת

ʆʚʦʦʣʛʦ װװʩʛʵʛʯ + ɸʚʪʦʩʘʤʦʩʚʘʣ 
ɽʚʨʦ 

ʎʘʣʠʥ ʭᴇʣʩʥʠʡ ʟʘʨʜʘʣ 0.928 

ʕʨʯʠʤ ʭװʯʥʠʡ ʟʘʨʜʘʣ 4.307 

ɿʘʩʚʘʨʳʥ ʤʘʪʝʨʠʘʣ, ʵʣʵʛʜʵʭ ʵʜ ʘʥʛʠʡʥ ʟʘʨʜʘʣ 2.13 

ʉʵʣʙʵʛʠʡʥ ʟʘʨʜʘʣ 2.486 

ʊʦʩ, ʪʦʩʦʣʛʦʦ ʙʘ ʪʫʩʣʘʭ ʤʘʪʝʨʠʘʣʳʥ ʟʘʨʜʘʣ 0.245 

ʊʫʩʣʘʭ ʘʞʣʳʥ ʟʘʨʜʘʣ 0.555 

ɸʚʪʦʩʘʤʦʩʚʘʣʳʥ ʟʘʨʜʘʣ 21.41 

ʅʠʡʪ 32.061 

 

 
7-ʨ ʟʫʨʘʛ. ɸʚʪʦ-ʢʦʥʚʝʡʝʨʠʡʥ ʭʦʩʦʣʩʦʥ ʪʵʵʚʵʨ ʭʵʨʵʛʣʵʭ 

ʥᴇʭʮᴇʣʜ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʨʜʣʳʥ ʟʘʜʘʨʛʘʘ 

ʊʵʵʚʨʠʡʥ ʜʫʥʜʘʞ ʟʘʡ ʟᴇʚʭᴇʥ ʘʚʪʦʩʘʤʦʩʚʘʣʘʘʨ 
ʪʵʵʚʵʨʣʵʭ װʝʜ 7.6 ʢʤ, ʭʦʩʦʣʩʦʥ ʪʵʵʚʵʨ ʭʵʨʵʛʣʵʭ װʝʜ 
ʘʚʪʦʩʘʤʦʩʚʘʣ 2.2 ʢʤ, ʢʦʥʚʝʡʝʨʦʦʨ 4.7 ʢʤ ʪʵʵʚʵʨʣʵʭ 
 .ʝʜ ʪʵʵʚʨʠʡʥ ᴇʨʪʛʠʡʛ ʭʘʨʴʮʫʫʣʩʘʥ ʙʘʡʥʘװ
ʍʘʨʴʮʫʫʣʘʣʪʳʛ ʜʘʨʘʘʭ ʭװʩʥʵʛʪʵʵʩ ʭʘʨʥʘ ʫʫ. 

 

 

 

 

 

5-ʨ ʭװʩʥʵʛʪ. ɸʚʪʦ ʪʵʵʚʨʵ, ʢʦʥʚʝʡʝʨ, ʘʚʪʦ ʪʵʵʚʵʨ-
ʢʦʥʚʝʡʝʨʠʡʥ ʭʦʩʦʣʩʦʥ ʪʵʵʚʵʨ ʭʵʨʵʛʣʵʭ ʥᴇʭʮᴇʣʜ 

ʊʝʭʥʦʣʦʛʠ ʊʵʵʚʨʠʡʥ ᴇʨʪᴇʛ 

ʂʦʥʚʝʡʝʨ + ʆʚʦʦʣʛʦ 
 ʩʛʵʛʯװװ

0.18 ʝʚʨʦ/ʪ 0.36 ʝʚʨʦ/ʤ3 

ʂʦʥʚʝʡʝʨ+ ʆʚʦʦʣʛʦ 

 + ʩʛʵʛʯװװ

ɸʚʪʦʩʘʤʦʩʚʘʣ 

0.54 ʝʚʨʦ/ʪ 1.08 ʝʚʨʦ/ʤ3 

ɸʚʪʦʩʘʤʦʩʚʘʣ 2.10 ʝʚʨʦ/ʪ 4.20 ʝʚʨʦ/ʤ3 

 
ɼʵʵʨʭ ʪʦʦʮʦʦʥʦʦʩ װʟʵʭʵʜ ʠʣ ʫʫʨʭʘʡʥ ʪʵʵʚʨʠʡʛ ʜʘʥ 
ʘʚʪʦ ʪʵʵʚʨʵʵʨ ʭʵʨʵʛʞװװʣʵʭʵʜ 4.20 ʝʚʨʦ/ʤ3, 

ʢʦʥʚʝʡʝʨʠʡʥ ʪʵʵʚʨʵʵʨ ʭʵʨʵʛʞװװʣʵʭʵʜ 0.36 ʝʚʨʦ/ʤ3, 

ʘʚʪʦ-ʢʦʥʚʝʡʝʨʠʡʥ ʭʦʩʦʣʩʦʥ ʪʵʵʚʨʵʵʨ 
ʭʵʨʵʛʞװװʣʵʭʵʜ 1.08 ʝʚʨʦ/ʤ3-ʠʡʥ ʪʵʵʚʵʨʣʵʣʪʠʡʥ 
ᴇʨʪᴇʛʪʵʡ ʙʘʡʭʘʘʨ ʪʦʦʮʦʦʣʦʛʜʦʞ ʙʘʡʥʘ. 

ɼתɻʅʕʃʊ 

1. ɼʵʣʭʠʡʥ ʭʵʤʞʵʵʛʵʵʨ ʥʠʡʪ ʫʫʣʳʥ ʮʫʣʳʥ 80 
ʦʨʯʠʤ ʭʫʚʠʡʛ ʘʚʪʦʪʵʵʚʨʵʵʨ ʪʵʵʚʵʨʣʵʞ ʙʘʡʥʘ. 
ɸʤʝʨʠʢ, ʂʘʥʘʜʘʜ 85%, ʆʍʋ ʪᴇʚ ʘʟʠʡʥ 
ʦʨʥʫʫʜʘʜ 75% ʙʘʡʥʘ. 

2. ɼʠʟʝʣʴ ʭᴇʜᴇʣʛװװʨʵʵʩ ʘʛʘʘʨʪ ʠʭ ʭʵʤʞʵʵʥʠʡ 
ʭװʣʵʤʞʠʡʥ ʭʠʡ ʙʫʶʫ ʦʡʨʦʣʮʦʦʛʦʦʨ 2.73 ʢʛ/ʣ 
ʥװװʨʩʪᴇʨᴇʛʯ (CO2) ʷʣʛʘʨʫʫʣʜʘʛ ʙʘʡʥʘ. 

3. ʍᴇʨʩ ʪʵʵʚʵʨʪ ʢʦʥʚʝʡʝʨʠʡʥ ʪʵʵʚʨʠʡʛ ʭʵʨʵʛʣʵʭʵʜ 
ʫʫʨʭʘʡ ʜʦʪʦʨ ʙʘʡʨʰʫʫʣʘʭ ʭʘʛʘʩ 
ʭᴇʜᴇʣʛᴇᴇʥʪʵʡ ʙʫʪʣʫʫʨ ʙװʭʠʡ ʰʠʣʞװװʣʵʥ 
ʘʯʠʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ ʭʵʨʵʛʣʵʭ ʥʴ ʠʣװװ 
ʪʦʭʠʨʦʤʞʪʦʡ ʙʘʡʥʘ. 

4. ʊʵʵʚʨʠʡʥ ʜʫʥʜʘʞ ʟʘʡ ʟᴇʚʭᴇʥ ʘʚʪʦʩʘʤʦʩʚʘʣʘʘʨ 
ʪʵʵʚʵʨʣʵʭ װʝʜ 7.6 ʢʤ, ʭʦʩʦʣʩʦʥ ʪʵʵʚʵʨ 
ʭʵʨʵʛʣʵʭ װʝʜ ʘʚʪʦʩʘʤʦʩʚʘʣ 2.2 ʢʤ, 
ʢʦʥʚʝʡʝʨʦʦʨ 4.7 ʢʤ ʪʵʵʚʵʨʣʵʭ װʝʜ ʪʵʵʚʨʠʡʥ 
ᴇʨʪʛʠʡʛ ʭʘʨʴʮʫʫʣʘʭʘʜ: 

¶ ʘʚʪʦ ʪʵʵʚʵʨ 4.20 ʝʚʨʦ/ʤ3 

¶ ʢʦʥʚʝʡʝʨʠʡʥ ʪʵʵʚʵʨ 0.36 ʝʚʨʦ/ʤ3 

¶ ʘʚʪʦ-ʢʦʥʚʝʡʝʨʠʡʥ ʭʦʩʦʣʩʦʥ ʪʵʵʚʨɻ 1.08 
ʝʚʨʦ/ʤ3 

5. ʄʘʥʘʡ ʫʣʩʘʜ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʫʡ 
ʫʫʨʭʘʡʥʫʫʜʳʥ ʫʫʣ-ʛʝʦʣʦʛʠ, ʫʫʣ-ʪʝʭʥʠʢʠʡʥ 
ʥᴇʭʮᴇʣ, ʪʵʵʚʨʠʡʥ ʟʘʡʥʘʘʩ װʟʵʭʵʜ ʘʚʪʦ-
ʢʦʥʚʝʡʝʨʠʡʥ ʭʦʩʦʣʩʦʥ ʪʵʵʚʨʵʵʨ ʫʫʣʳʥ ʮʫʣʳʛ 
ʪʵʵʚʵʨʣʵʭ ʥʴ ʠʣ ʫʫʨʭʘʡʥ ʘʰʠʛʣʘʣʪʳʥ ʟʘʨʜʣʳʛ 
ʙʫʫʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʥʘ. 
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ʅתתʈʉʅʀʁ ʆʈɼ ɻɸɿʈʋʋɼʓʅ ɹɸʁʈʐʀʃ ɹʆʃʆʅ ʊɽʍʅʀʂʀʁʅ 

  ʃʕʃʊʊʕʁ ʅʔ ʍɸʈʔʎʋʋʃʉɸʅתתɿת ʃʕʃʊʀʁɻ ʉʊɸʅɼɸʈʊתתɿת

ʉʋɼɸʃɻɸɸ 
 

ʉ. ɼʫʣʘʤʩװʨʵʥ1, ɸ. ɹʘʪʯʠʤʵʛ2 
1ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ-ʠʡʥ ʭʘʨʴʷʘ ʋʫʣ ʫʫʨʭʘʡʥ ʭװʨʵʵʣʵʥ- 

ʕʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʘʞʠʣʪʘʥ, ʤʘʛʠʩʪʨ 
2ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ-ʠʡʥ ʭʘʨʴʷʘ ʋʫʣ ʫʫʨʭʘʡʥ ʭװʨʵʵʣʵʥ- 

ʕʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʘʞʠʣʪʘʥ, ʤʘʛʠʩʪʨ 

Hos_miigaa@yahoo.com;1 Chimgee0409@gmail.com2 

 

ʍʫʨʘʘʥʛʫʡ - ɸʣʠʚʘʘ ʥʵʛʵʥ ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣʜ ʪʫʭʘʡʥ ʩʫʜʣʘʭ ʛʵʞ ʙʫʡ ʦʙʴʝʢʪʠʡʥ ʪʫʭʘʡʣʙʘʣ ʥװװʨʩʥʠʡ ʩʫʜʘʣʛʘʘʥʜ 

ʪʫʭʘʡʥ ʥװװʨʩʥʠʡʭʵʵ ʦʨʜ ʛʘʟʨʳʥ ʦʨʰʠʭ ʙʘʡʨʰʠʣ, ʥᴇᴇʮ, ʩʫʜʣʘʛʜʩʘʥ ʙʘʡʜʘʣ, ʭʠʤʠʡʥ װʟװװʣʵʣʪʠʡʛ ʭʘʤʛʠʡʥ ʵʭʵʥʜ 

ʩʫʜʘʣʞ ʤʵʜʩʵʥ ʙʘʡʭ ʥʴ ʯʫʭʘʣ ʪʫʣ ʵʥʵʭװװ ʠʣʪʛʵʣʵʵʨ ʄʦʥʛʦʣ ʦʨʥʳ ʥװװʨʩʥʠʡ ʦʨʜ ʛʘʟʨʫʫʜʳʥ ʙʘʡʨʰʠʣ ʥᴇᴇʮ 

ʭʠʤʠʡʥ װʟװװʣʵʣʪװװʜʠʡʛ ʪװװʚʵʨʣʵʥ ʘʚʯ ʄʦʥʛʦʣ ʫʣʩʳʥ ʩʪʘʥʜʘʨʪʘʜ ʭʘʨʴʮʫʫʣʘʥ ʩʫʜʘʣʩʘʥ. 

ʊϮʣʭϮϮʨ Ϯʛ - ʥϮϮʨʩ, ʦʨʜ ʩʘʚ ʛʘʟʘʨ

I. ʋɼʀʈʊɻɸʃ 

ʄʦʥʛʦʣ ʦʨʦʥ ʥʴ ʘʰʠʛʪ ʤʘʣʪʤʘʣʠʡʥ ʘʨʠʥ ʠʭ 
ʙʘʷʣʘʛʪʘʡ ʙᴇʛᴇᴇʜ ʛʝʦʣʦʛʠʡʥ ʥᴇᴇʮ ʥʴ 175.5 ʪʵʨʙʫʤ 
ʪʦʥʥ. װתʥʵʵʩ ʙʘʪʘʣʛʘʘʞʩʘʥ ʥᴇᴇʮ ʥʴ 37.4 ʪʵʨʙʫʤ 
ʪʦʥʥ ʦʜʦʦʛʠʡʥ ʙʘʡʜʣʘʘʨ 12 ʩʘʚ ʛʘʟʘʨ 3 ʪʘʣʙʘʡʜ 
ʭʘʤʘʘʨʘʛʜʘʭ ʥʠʡʪ 120 ʦʨʜ ʫʣʩʳʥ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ 
ʙʦʣʦʥ ʵʨʜʵʩ ʙʘʷʣʘʛʠʡʥ ʤʵʨʛʵʞʣʠʡʥ ʟᴇʚʣᴇʣᴇᴇʨ 
ʫʣʩʳʥ ʥᴇᴇʮʠʡʥ ʙװʨʪʛʵʣʜ ʙװʨʪʛʵʛʜʩʵʥ. 270 ʠʣʨʵʣ 
ʪʦʛʪʦʦʛʜʩʦʥ ʥװװʨʩʥʠʡ ʥᴇᴇʮᴇᴇʨ ʜʵʣʭʠʡʥ 15 ʦʨʥʳ 
ʪʦʦʥʜ ʙʘʛʪʜʘʛ. ʕʜʠʡʥ ʟʘʩʛʠʡʥ ʪᴇʚ ʤʫʞʠʜ, 
ʩʫʜʣʘʛʜʩʘʥ ʥᴇᴇʮʠʡʥ 90 ʛʘʨʫʡ ʭʫʚʴ ʥʴ ʪᴇʚʣᴇʨʜʛᴇᴇʩ 
ɹʘʛʘʥʫʫʨ, ʐʠʚʵʵ-ʆʚʦʦ, ʐʘʨʳʥ ʛʦʣ, ʅʘʣʘʡʭ, 
ʊʘʚʘʥʪʦʣʛʦʡ, ʊʵʚʰʠʡʥ ʛʦʚʴ ʟʵʨʵʛ ʪʦʤʦʦʭʦʥ 
ʫʫʨʭʘʡʥʫʫʜ, ʠʨʵʵʜװʡ ʙװʭʠʡ ʊᴇʛʨᴇʛʥʫʫʨ, 

ʎʘʡʜʘʤʥʫʫʨ, ᴆʚʜᴇʛʭʫʜʘʛ, ʍᴇᴇʪʠʡʥ ʦʨʜʫʫʜ 
ʭʘʤʨʘʛʜʘʥʘ. ɿװװʥ ʤʫʞʠʜ ʏʘʥʜʛʘʥ ʪʘʣ, 
ɸʜʫʫʥʯʫʣʫʫʥ, ʊʘʣʙʫʣʘʛ, ʙʘʨʫʫʥ ʤʫʞʠʜ 
ʍʘʨʪʘʨʚʘʛʘʪʘʡ, ʅװװʨʩʭʦʪʛʦʨ, ʍᴇʰᴇᴇʪʠʡʥ 
ʫʫʨʭʘʡʥʫʫʜ ʦʨʞ ʙʘʡʥʘ. 

ʊᴇʨᴇʣ ʙװʨʠʡʥ ʥװװʨʩʥװװʜ ʙʠʝ ʙʠʝʵʩʵʵ ʰʠʥʞ ʯʘʥʘʨ 
ʥʘʡʨʣʘʛʘʘʨʘʘ ʵʨʩ ʷʣʛʘʘʪʘʡ ʙʘʡʜʘʛ. ɿʘʣʫʫ ʭװʨʵʥ 
ʥװװʨʩ ʭװʣʵʨʪʵʡ ʪᴇʩʪʵʡ ʙᴇʛᴇᴇʜ ʪװװʥʠʡ ʦʨʛʘʥʠʢ 
ʭʵʩʛʠʡʥ 4-6% ʠʡʛ ʫʩʪᴇʨᴇʛʯ, 65-75% ʠʡʛ 
ʥװװʨʩʪᴇʨᴇʛʯ, 15-50% -ʠʡʛ ʯʠʡʛ 10-25 %-ʠʡʛ װʥʩ 
ʵʟʵʣʩʵʥ ʙʘʡʜʘʛ. ʍʵʨʵʛʛװʡ ʭʦʣʴʮ ʠʭʪʵʡʛʵʵʩ ʭװʨʵʥ 
ʥװװʨʩʥʠʡ ʰʘʪʘʣʪʳʥ ʜʫʣʘʘʥ 1500-4300 ʢʢʘʣ/ʢʛ ïʘʘʩ 
ʭʵʪʵʨʜʵʛʛװʡ.

 

ʊᴇʚʠʡʥ ʙװʩʠʡʥ ʥװװʨʩʥʠʡ ʦʨʜʫʫʜ: ʕʥʵ ʙװʩʠʡʥ 
ʥװװʨʩʥʠʡ ʦʨʜ ʫʫʨʭʘʡʛʘʘʩ ʠʭʵʵʭʵʥ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ 
ʥʴ ʅʘʣʘʡʭ, ʐʘʨʳʥ ʛʦʣ, ɹʘʛʘʥʫʫʨ, ʐʠʚʵʵ ʦʚʦʦ, 
ʋʣʘʘʥ-ʦʚʦʦ ɸʣʘʛ ʪʦʛʦʦʛʠʡʥ ʦʨʜ ʶʤ. 

ʎʘʡʜʘʤ ʥʫʫʨʳʥ ʭװʨʵʥ ʥװװʨʩʥʠʡ ʦʨʜ: 
ɹʘʛʘʥʫʫʨʳʛ ʥʵʵʩʥʠʡ ʜʘʨʘʘ ʫʨʜ ʭᴇʥʜʠʡʛᴇᴇʩ ʥʴ ʤʘʰ 
ʠʭ ʥװװʨʩʥʠʡ ʥᴇᴇʮ ʠʣʨװװʣʩʥʠʡʛ ʎʘʡʜʘʤʳʥ ʦʨʜ 

ʭʵʤʵʵʥ ʥʵʨʠʡʜʞʵʵ. ʊʫʭʘʡʥ װʝʜ 1:50000 
ʤʘʩʰʪʘʙʪʘʡ ʟʫʨʘʛʣʘʣ ʭʠʡʞ ʙʘʡʩʘʥ ʛʝʦʣʦʛʠʯʠʜ ʵʥʵ 
ʦʨʜʳʛ ʠʣʨװװʣʩʵʥ ʛʵʜʵʛ. ʅᴇᴇʮʠʡʛ ʦʡʨʦʣʮʦʦʛʦʦʨ 
ʟʫʨʛʘʘʥ ʪʵʨʙʫʤ ʪʦʥʥ ʛʵʞ ʪʦʛʪʦʦʞ ʙʘʡʞʵʵ. ʆʜʦʦ ʵʥʵ 
ʦʨʜ ʭʦʨʴ ʛʘʨʫʡ ʣʠʮʝʥʟʵʵʨ   ʭʫʚʘʘʛʜʯʠʭʘʘʜ ʙʘʡʛʘʘ. 

ɹʘʡʨʰʠʣ: ʎʘʡʜʘʤ ʥʫʫʨʳʥ ʭװʨʵʥ ʥװװʨʩʥʠʡ ʦʨʜ ʥʴ 
ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʜ ʭʘʤʛʠʡʥ ʦʡʨʭʦʥ ʙʘʡʨʰʠʣʪʘʡ. 

mailto:Hos_miigaa@yahoo.com
mailto:Chimgee0409@gmail.com2
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ʊᴇʚ ʘʡʤʛʠʡʥ ɹʘʷʥ ʩʫʤʳʥ ʥʫʪʘʛʪ, ʋʣʘʘʥʙʘʘʪʘʨʘʘʩ 
117 ʢʤ-ʳʥ ʟʘʡʜ ʦʨʰʠʥʦ. ɼʵʜ ʙװʪʮʠʡʥ ʭʫʚʴʜ ʤʘʰ 
ʪʘʘʣʘʤʞʪʘʡ ʥᴇʭʮᴇʣʜ ʙʘʡʨʰʠʭ ʙᴇʛᴇᴇʜ 
ʋʣʘʘʥʙʘʘʪʘʨ-ʏʦʡʨʳʥ ʭʘʪʫʫ ʭʫʯʠʣʪʪʘʡ ʟʘʤʘʘʩ ʟװװʥ 
ʟװʛʪ 27 ʢʤ, ʪᴇʤᴇʨ ʟʘʤʘʘʩ 28 ʢʤ ʟʘʡʜ ʦʨʰʜʦʛ.  

ʅʘʣʘʡʭ ʥʴ ʅʘʣʘʡʭʳʥ ʫʫʨʭʘʡ ʥʴ ʪᴇʚ ʘʡʤʛʠʡʥ 
ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʋʙ ʭʦʪʦʦʩ 45 ʢʤ ʟʘʡʜ ʦʨʰʠʥʦ. ʕʥʵ 
ʦʨʜʳʛ 1926 ʦʥʦʦʩ ʵʭʣʵʥ ʩʫʜʣʘʞ ʘʰʠʛʣʘʞ ʠʨʩʵʥ 
1955 ʦʥʜ ʥᴇᴇʮʠʡʛ 28,6 ʤʷʥʛʘ ʪʦʥʥ ʛʵʞ ʪʦʛʪʦʦʩʦʥ 
ʙʦʣ 1976 ʦʥʜ ʥᴇᴇʮʠʡʛ ʜʘʭʠʥ ʪʦʦʮʦʦʣʞ ɸ-912,0 ɺ-
37,453 , ʉ1-40,395.0 ʤʷʥʛʘʥ ʪʦʥʥ ʛʵʞ ʪʦʦʮʦʦʣʞʵʵ  
ʞʠʣʜ 500 ʤʷʥʛʘʥ ʪʥ ʥװװʨʩ ʘʰʠʛʣʘʥʘ ʛʵʞ ʪʦʦʮʚʦʣ 
39 ʞʠʣ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʪʦʡ ʛʵʞ ʪʦʦʮʦʦʣʩʦʥ. 
ʅװװʨʩ ʘʛʫʫʣʩʘʥ ʜʵʵʜ ʟʫʟʘʘʣʛʳʥ ʜʦʦʜ ʭʵʩʵʛʪ 9 
ʥװװʨʩʥʠʡ ʜʘʚʭʨʘʘʩʪʘʡ ʊᴇʚʠʡʥ ʵʨʯʠʤ 
ʭװʯ,ʥʠʡʩʣʵʣʠʡʥ װʡʣʜʚʵʨ ʘʞ ʘʭʫʡʥ ʛʘʟʨʫʫʜ ʘʡʣ 
ᴇʨʭװװʜʠʡʥ ʪװʣʰʥʠʡ ʭʵʨʵʛʮʵʵʛ ʦʣʦʥ ʞʠʣʠʡʥ ʪʫʨʰ 
ʙʘʨʘʛ ʜʘʥʛʘʘʨʘʘ ʭʘʥʛʘʞ ʙʘʡʩʘʥ. ʍװʯʠʥ ʯʘʜʘʣ ʦʨʛʠʣ 
  .ʨʯ ʙʘʡʚװʝʜʵʵ 600 ʤʷʥʛʘ ʪʦʥʥ ʭװ

ʅװװʨʩ ʯʠʡʛ 21,2% װʥʩʣʵʛ 17,9% ɼʵʛʜʵʤʭʠʡ ʙʦʜʠʩ 
45,7% ʭװʭʨʠʡʥ ʘʛʫʫʣʛʘ 0,9% ʠʣʯʣʵʛ 6620  

ʐʘʨʳʥ ʛʦʣ: ʊʫʩ ʦʨʜ ʥʴ ʜʘʣʘʡʥ ʪװʚʰʥʵʵʩ ʜʵʵʰ 
920 ʤ ʠʡʥ ᴇʥʜᴇʨʪ ɼʘʨʭʘʥ ʋʫʣ ʘʡʤʛʠʡʥ ʐʘʨʳʥ ʛʦʣ 
ʩʫʤʳʥ ʥʫʪʘʛʪ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʦʩ 240 ʢʤ ʟʘʡʜ 
ʦʨʰʠʥʦ. ʆʨʜʳʥ ʛʝʦʣʦʛʠʡʥ ʥᴇᴇʮ 69,9 ʩʘʷ ʪʦʥʥ. 
1965 ʦʥʜ 1.1 ʩʘʷ ʪʦʥʥ ʥװװʨʩ ʦʣʙʦʨʣʦʭ ʭװʯʠʥ 
ʯʘʜʘʣʪʘʡʛʘʘʨ ʘʰʠʛʣʘʣʪʘʥʜ ʅװװʨʩʥʠʡ ʛʦʣ 
ʭʵʨʵʛʣʵʛʯ ʥʴ ɼʘʨʭʘʥ ʫʫʣ ʆʨʭʦʥ ʘʡʤʛʠʡʥ ʜʫʣʘʘʥʳ 
ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʫʫʜ ʵʥʵ ʙװʩ ʥʫʪʛʠʡʥ ʘʞ ʘʭʫʡʥ 
ʥʵʛʞװװʜ ʍװʨʵʥ ʥװװʨʩʥʵʵʩ ʯʫʣʫʫʥ ʥװװʨʩʵʥʜ 
ʰʠʣʞʠʭ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʥʘ.ʏʠʡʛ 35 װʥʩʣʵʛ 4-44,9, 
ʜʵʛʜʵʤʭʠʡ ʙʦʜʠʩ 27,7-53,1, ʭװʭʵʨ 0,26-2,18, ʠʣʯʣʵʛ 
5250-7580ʢʢʘʣ/ʢʛ. 

ɹʘʛʘʥʫʫʨ: ʋʙ ʭʦʪʦʦʩ ʟװװʥ ʪʠʡʰ 110ʢʤ ʪ 
ʙʘʡʨʣʘʜʘʛ. ʄʦʥʛʦʣʳʥ ʭʘʤʛʠʡʥ ʪʦʤ ʥװװʨʩʥʠʡ ʠʣ 
ʫʫʨʭʘʡ ʶʤ. 1978 ʦʥʜ ʙʘʡʛʫʫʣʘʛʜʩʘʥ װװʥʵʵʩ ʭʦʡʰ 
ʵʥʵ ʫʫʨʭʘʡʥ ʥʴ ʊᴇʚʠʡʥ ʵʨʯʠʤ ʭʠװʯʥʠʡ ʩʠʩʪʝʤʠʡʛ 
30 ʛʘʨʫʡ ʞʠʣ ʥװװʨʩʵʵʨ ʭʘʥʛʘʞ ʙʘʡʥʘ. ʆʣʙʦʨʣʦʭ 
ʙʦʣʦʤʞʪʦʡ ʥᴇᴇʮ ʥʴ 200 ʤ ʵʵʩ ʜʦʦʰ ʛװʥʜ 511 ʩʘʷ 
ʪʦʥʥ, 2,4-97,8 ʤʝʪʨʠʡʥ ʟʫʟʘʘʥʪʘʡ 3 ʥװװʨʩʥʠʡ 
ʜʘʚʭʨʘʛʘʪʘʡ ʞʠʣʜ 6 ʩʘʷ ʪʦʥʥ ʥװװʨʩ ʦʣʙʦʨʣʦʭ 
ʭװʯʠʥ ʯʘʜʘʣʪʘʡ ʦʜʦʦʛʠʡʥ ʙʘʡʜʣʘʘʨ ʥװװʨʩʥʠʡ 
ʦʣʙʦʨʣʦʣʪ ʥʴ 3 ʩʘʷ ʪʦʥʥ ʙʘʡʥʘ.ʵʨʯʠʤ ʭװʯʥʠʡ 
ʟʦʨʠʫʣʘʣʪʘʡ ʭװʨʵʥ ʥװװʨʩʥʠʡ ʘʥʛʠʣʘʣʜ ʙʘʛʪʘʥʘ. 

ʏʠʡʛ 37,5, װʥʩʣʵʛ 17,5 , ʭװʭʵʨ 0,5 ʜʵʛʜʵʤʭʠʡ 45 
ʠʣʯʣʵʛ 3360 

ʐʠʚʵʵ ʦʚʦʦ:   ʋʙ ʭʦʪʦʦʩ 365 ʢʤ-ʪ ʦʨʰʜʦʛ 1986-
1988 ʦʥʜ ʘʥʭ ʭʘʡʛʫʫʣ ʭʠʡʞ 3 װʥʜʩʵʥ ʭʵʩʛʵʵʩ 
ʙװʨʜʩʵʥ 29,500 ʛʘ ʪʘʣʙʘʡʜ 2,708,7 ʩʘʷ ʪʦʥʥ 
ʥװװʨʩʥʠʡ ʥᴇᴇʮʪʵʡ ʛʵʞ װʥʵʣʩʵʥ ,ʋʛ ʦʨʜʳʥ 
ʥװװʨʩʠʡʛ ɹ2 ʤʘʨʢʳʥ ʭװʨʵʥ ʥװװʨʩʥʠʡ ʘʥʛʠʣʘʣʜ 
ʭʘʤʘʘʨʥʘ.ʦʨʜ ʥʴ ʥװװʨʩʥʠʡ 8 ʜʘʚʭʨʘʘʩʪʘʡ ʦʜʦʦʛʠʡʥ 
ʙʘʡʜʣʘʘʨ 1,2 ʜʘʚʭʨʘʘʩʥʘʘʩ ʦʣʙʦʨʣʦʣʪ ʷʚʘʛʜʘʞ 
ʙʘʡʥʘ. ʊʫʩ ʦʨʜʳʥ ʥװװʨʩ ʧʝʪʨʦʛʨʘʬʠʡʥ ʭʫʚʴʜ 
ʢʣʘʨʝʥ ʜʶʨʝʥʳ ʪᴇʨʣʠʡʭ ʙʘ ʭʘʛʘʩ ʛʷʣʘʣʟʩʘʥ 
ʚʠʪʨʝʥʠʡ ʙʦʣʦʥ ʢʣʘʨʝʥʳ ʥװװʨʩ ʛʦʣ ʜʘʚʭʨʘʘʛ ʥʴ 
ʙװʨʜװװʣʜʣʵʛ. ʏʠʡʛ ʥʴ 30, װʥʩʣʵʛ 14  ʭװʭʨʠʡʥ 
ʘʛʫʫʣʛʘ 0,64-0,92 ɼʵʛʜʵʤʭʡʠ 44-53,63 ʠʣʯʣʵʛ 6588-
6708ʢʢʘʣ/ʢʛ  

 

ᴆʤʥᴇʜ ʙװʩʠʡʥ ʦʨʜ: 

ᴆʤʥᴇʜ ʙװʩʠʡʥ ʥװװʨʩʥʠʡ ʦʨʜʫʫʜ ᴆʤʥᴇʛʦʚʠʡʥ ʙʘ 
ɿװװʥ ʤʦʥʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨʪ ʭʘʤʘʘʨʥʘ. ᴆʤʥᴇ ʛʦʚʠʡʥ 
ʩʘʚ ʛʘʟʘʨ ʫʨʪʘʘʰʘʘ 600ʢʤ ʛʘʟʘʨ ʥʫʪʛʠʡʛ ʭʘʤʘʨʩʘʥ 
40 ʤʷʥ ʢʤ2 ʪʘʣʙʘʡʛ ʵʟʵʣʩʵʥ 3 ʤʫʞʘʘʩ (ʛʫʨʚʘʥ ʪʵʩ, 
ʊʘʚʘʥ ʪʦʣʛʦʡ ʅʦʤʛʦʥ ) ʪʦʛʪʦʥʦ. ʕʥʜ ʢʦʢʩʞʠʭ 
ʥװװʨʩʥʠʡ ʩʘʡʥ ʩʫʜʣʘʛʜʩʘʥ ʛʘʥʮ ʦʨʜ ʪʘʚʘʥ ʪʦʣʛʦʡ 
ʦʨʜ ʦʨʰʜʦʛ. ʄᴇʥ ʪʵʚʰʠʡʥ ʛʦʚʴ ʭᴇᴇʪ ᴇʚʜᴇʛ 
ʭʫʜʘʛʳʥ ʦʨʜ ʶʤ.  

ᴆʚʜᴇʛʭʫʜʘʛʠʡʥ ʥװװʨʩʥʠʡ ʦʨʜ: ɼʫʥʜʛʦʚʴ 
ʘʡʤʛʠʡʥ ɹʘʷʥʞʘʨʛʘʣʘʥ, ᴆʥʜᴇʨʰʠʣ ʩʫʤʜʳʥ ʥʫʪʘʛʪ 
ʦʨʰʠʭ ᴆʚʜᴇʛʭʫʜʘʛʠʡʥ ʭװʨʵʥ ʥװװʨʩʥʠʡ ʦʨʜʦʜ 
ʫʣʩʳʥ ʪᴇʩʚʠʡʥ ʭᴇʨᴇʥʛᴇᴇʨ ʭʘʡʛʫʫʣ ʭʠʡʞʵʵ. 
ʋʣʘʘʥʙʘʘʪʘʨ-ʉʘʡʥʰʘʥʜʳʥ ʯʠʛʣʵʣʠʡʥ ʪᴇʤᴇʨ 
ʟʘʤʘʘʩ ʭʦʣʛװʡ ʦʨʰʜʦʛ. 

ʅᴇᴇʮ: ʊʫʭʘʡʥ װʝʜ ʥᴇᴇʮʠʡʛ ɸ+B+C1-114.5 ʩʘʷ 
ʪʦʥʥ ʭʵʤʵʵʥ ʪʦʛʪʦʦʩʦʥ ʙʘʡʥʘ.  

ᴆʚʜᴇʛʭʫʜʘʛʠʡʥ ʥװװʨʩ ʭʘʤʛʠʡʥ ʩʘʡʥ ʙʫʶʫ 
ʰʠʥʛʵʨװװʣʵʭ ʟʵʨʵʛʣʵʣ 90 ʛʘʨʫʡ ʭʫʚʴʪʘʡ ʛʘʨʩʘʥ 
ʙʘʡʜʘʛ. ᴆʚʜᴇʛʭʫʜʘʛʠʡʥ ʥװװʨʩ, ʰʘʪʘʭ ʟʘʥʘʨʳʥ 
ʦʨʜʫʫʜʳʛ ʛʝʦʣʦʛʠʡʥ ʪʘʣʘʘʨ ʥʘʨʠʡʚʯʣʘʥ ʩʫʜʘʣʞ 
ʟʘʨʠʤʳʛ ʥʴ ʪʫʨʰʠʣʪʘʘʨ ʘʰʠʛʣʘʞ װʟʩʵʥʵʵʩ ʛʘʜʥʘ 
ʠʨʵʵʜװʡʜ ʊʘʚʘʥʪʦʣʛʦʡ, ʆʶʫʪʦʣʛʦʡʥ ʯʠʛʣʵʣʜ 
ʪʘʚʠʛʜʘʭ ʪᴇʤᴇʨ ʟʘʤʳʥ ʜʘʛʫʫ ʦʨʰʜʦʛ ʜʘʚʫʫ ʪʘʣʪʘʡ. 

ᴆʚʜᴇʛʭʫʜʘʛʠʡʥ ʭװʨʵʥ ʥװװʨʩʥʠʡ ʦʨʜʳʛ ʍᴇᴇʪʠʡʥ 
ʥװװʨʩ ʰʘʪʘʭ ʟʘʥʘʨʳʥ ʦʨʜʳʥ ʭʘʤʪ ʤʘʥʘʡ ʦʨʥʳ 
ʰʠʥʛʵʥ ʪװʣʰ, ʭʠʤʠʡʥ ʪװװʭʠʡ ʵʜʠʡʥ ʭʘʤʛʠʡʥ 
ʠʨʵʵʜװʡʪʵʡ ʪװװʭʠʡ ʵʜʠʡʥ ʙʘʘʟ ʤᴇʥ ʛʵʩʵʥ 
ʜװʛʥʵʣʪʠʡʛ ʤʘʥʘʡ ʵʨʜʵʤʪʵʥ ʩʫʜʣʘʘʯʠʜ ʭʠʡʩʵʥ 
ʙʘʡʜʘʛ. 

ʊʘʚʘʥ ʪʦʣʛʦʡ: ʪʘʚʘʥʪʦʣʛʦʡ ʥʴ ʜʵʣʭʠʡʜ ʪʦʤʦʦʭʦʥ 
ʪʦʦʮʦʛʜʜʦʛ װʥʜʵʩʥʠʡ ʪᴇʜʠʡʛװʡ ʦʣʦʥ ʫʣʩʳʥ 
ʙʠʟʥʝʩʠʡʥ ʭװʨʵʵʥʠʡʭʥʠʡ ʘʥʭʘʘʨʣʳʛ ʪʘʪʩʘʥ ʦʨʜ 
ʫʣʘʘʥʙʘʘʪʨʘʘʩ 540ʢʤ ʪ ʦʨʰʠʭ ᴆʤʥᴇ ʛʦʚʴ ʘʡʤʛʠʡʥ 
ʮʦʛʮʵʮʠʡ ʩʫʤʜ ʦʡʨ 16ʢʤ ʢʦʢʩʞʠʭ ʥװװʨʩ ʥʴ 
ʥᴇᴇʮᴇᴇʨᴇᴇ ʜʵʣʭʠʡʜ ʵʭʥʠʡ 10ʪ ʙʘʛʪʜʘʛ.װװʥʵʵʩ 4-ʨ 
ʜʘʚʭʘʨʛʳʥ ʢʦʢʩʞʠʭ ʥװװʨʩʥʠʡ ʙʘʷʞʤʘʣʳʥ ʛʘʨʮ 
66,9% ʙʘʡʛʘʘ ʥʴ ʢʘʥʘʜ ʘʚʩʪʨʘʣʠ ʫʣʩʳʥ ʜʵʣʭʠʡʥ ʟʘʭ 
ʟʵʵʣʜ ʥʠʡʣװװʣʜʵʛ ʥװװʨʩʥʵʵʩ ʢʦʢʩʞʠʭ ʯʘʥʘʨʘʘ 
ʜʘʴʫʫ ʙʘʡʜʘʛ.ʘʥʭ 1966 ʦʥʦʦʩ ʵʭʵʣʞ ʠʣ ʫʫʨʭʘʡʛʘʘʨ 
ʘʰʠʛʣʘʞ ᴆʤʥᴇʛʦʚʴ ɼʫʥʜʛʦʚʴ ʘʡʤʛʠʡʥ ʪᴇʚ ʙʦʣʦʥ 
ʦʡʨʦʣʮʦʦʭ ʩʫʤʜʳʥ ʥװװʨʩʥʠʡ ʭʵʨʵʛʮʵʵʛ ʭʘʥʛʘʞ 
ʙʘʡʥʘ.  

ʊʵʚʰʠʡʥ ʛʦʚʴ: ʊʵʚʰʠʡʥ ʛʦʚʠʡʥ ʭװʨʵʥ ʥװװʨʩʥʠʡ 
ʦʨʜ ʥʴ ʄʦʥʛʦʣ ʦʨʥʳ ʪᴇʚ ʭʵʩʵʛʪ ʋʣʘʘʥʙʘʘʪʘʨ 
ʭʦʪʦʦʩ ʙʘʨʫʫʥ ᴇʤʥᴇʜ ʭʵʩʵʛʪ 245 ʢʤʪ ɼʫʥʜʛʦʚʴ 
ʘʡʤʛʠʡʥ ʥʫʪʘʛʪ ʦʨʰʜʦʛ. ʋʛ ʦʨʜ ʥʴ 4 ʜʘʚʭʨʘʘʩ 
ʙװʭʠʡ 17-20ʤ ʟʫʟʘʘʥʪʘʡ ʥװװʨʩʥʠʡ װʝʪʵʡ. ʅᴇᴇʮ ʥʴ 
ʦʡʨʦʣʮʦʦʛʦʦʨ 920 ʩʘʷ ʪʦʥʥ  ʦʜʦʦʛʦʦʨ װʡʣʜʚʵʨʠʡʥ 
ʭʵʤʞʵʵʥʜ  ʘʰʠʛʣʘʘʛװʡ ʙʘʡʛʘʘ ʅװװʨʩʥʠʡ ʩʫʜʣʫʫʜ 
ʥʴ ʙװʜʵʛ ʭʘʛʘʩ ʙװʜʵʛ ʟʫʨʚʘʩ ʙʘ ʣʠʥʟʠʥ 
ʭʵʣʙʵʨʪʵʡ.ʏʠʡʛʣʵʛ 17,7-38,1 װʥʩʣʵʛ 6,7-35 ʭװʭʵʨ 
0,12-1,47 ʜʵʛʜʵʤʭʠʡ 31,2-64,8 ʠʣʯʣʵʛ 23,4-31,6 
ʤʜʞ/ʢʛ 

ɹʘʨʫʫʥ ʙװʩʠʡʥ ʥװװʨʩʥʠʡ ʦʨʜ: 

ɹʘʨʫʫʥ ʙװʩʠʡʥ ʥװװʨʩʥʠʡ ʩʘʚ ʛʘʟʨʫʫʜ ʥʴ ʄʦʥʛʦʣ 
ɸʣʪʘʡʥ ʘʪʠʨʘʘʪ ʪʦʛʪʦʣʮʦʦ ʀʭ ʥʫʫʨʫʫʜʳʥ ʭʦʪʛʦʨ 
ʙʦʣʦʥ ɹʘʨʫʫʥ ʭʫʫʨʘʡ ʙװʩʠʡʥ ʪʘʣʙʘʡʛ ʵʟʣʵʥ 
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ʦʨʰʜʦʛ. ʕʥʵ ʙװʩʵʜ 10 ʛʘʨʫʡ ʦʨʜ 20 ʛʘʨʫʡ ʠʣʵʨʮ 
ʪʛʪʦʦʛʜʩʦʥ ʙᴇʛᴇᴇʜ 27,1 ʪʵʨ ʙʫʤ ʪʦʥʥ ʥװװʨʩʥʠʡ 
ʥᴇᴇʮʪʵʡ ʛʵʞ װʟʜʵʛ. ʏʫʣʫʫʥ ʥװװʨʩʥʠʡ ʪʦʤʩʦʦʭʦʥ 
ʦʨʜʦʜ ʍʘʨʪʘʨʚʘʛʘʪʘʡ, ʅװװʨʩʭʦʪʛʦʨ ʙʦʣʦʥ 
ʭᴇʰᴇᴇʪʠʡʥ ʦʨʜʳʥ ʥװװʨʩ ʦʨʜʦʛ.  

ʍʘʨʚʘʛʘʪʘʡ: ʋʚʩ ʘʡʤʛʠʡʥ ʪʘʨʠʘʣʘʥ ʩʫʤʳʥ ʥʫʪʘʛ 
ʜʘʭʴ ʦʨʰʜʦʛ. ɸʥʭʥʳ ʭʘʡʛʫʫʣʳʛ 1962 ʦʥʜ ʭʠʡʞ 
ʛʝʦʣʦʛʠʡʥ ʥᴇᴇʮʠʡʛ 25,7 ʩʘʷ ʪʦʥʥʦʦʨ װʥʵʣʩʵʥ. 
ʅװװʨʩʥʠʡ ʭʫʚʠʨʣʳʥ ʟʵʨʛʵʵʨ ɼ ʤʘʨʢʳʥ ʘʥʛʠʣʘʣʜ 
ʙʘʛʪʜʘʛ. ɸʥʘʣʠʪʠʢ ʯʠʡʛ 3,5 װʥʩʣʵʛ 17,7 ʜʵʛʜʵʤʭʠʡ 
29,4 ʭװʭʨʠʡʥ ʘʛʫʫʣʛʘ ʙʘʛʘʠʘʡ 0,1-0,65 ʠʣʯʣʵʛ 
6692-6289 ʭᴇᴇʣʪʠʡʥ ʟʵʨʵʛ 2 ʙʦʣʥʦ 

ʅװװʨʩʭʦʪʛʦʨʳʥ ʦʨʜ: ʕʥʵʭװװ ʦʨʜ ʥʴ ʋʚʩ ʘʡʤʛʘʘʩ 
180 ʢʤ ʦʨʰʠʭ ʍʘʨʭʠʨʘʘʛʠʡʥ ʩʘʚʜ ʭʘʤʘʘʨʥʘ 
ʄʦʥʛʦʣʳʥ ʙʘʨʫʫʥ ʭʦʡʜ ʭʵʩʵʛʪ ʦʨʰʠʭ ʄʦʥʛʦʣ 
ɸʣʪʘʡʥ ʘʪʨʠʘʪ ʩʠʩʪʝʤʠʡʥ ʎʘʛʘʘʥ ʰʠʚʵʵʪʠʡʥ 
ʙװʩʵʜ ʭʘʤʘʘʨʘʭ ʙᴇʛᴇᴇʜ 2-50ʤʠʡʥ 8 ʜʘʚʭʨʘʘʩʪʘʡ 
ʛʝʦʣʦʛʠʡʥ ʥᴇᴇʮ ʥʴ 143,3 ʩʭʷ ʪʦʥʥ ʥװװʨʩʥʠʡ 20 
ʛʘʨʫʡ ʜʘʚʭʨʘʘʩʪʘʡ ʘʥʘʣʠʪʠʢ ʯʠʡʛ 1,8 װʥʩʣʵʛ 22,9 
ʜʵʛʜʵʤʭʠʡ 31,4 ʭװʭʵʨ 0,31 ʠʣʯʣʵʛ 3540-9068 
ʢʢʘʣ/ʢʛ  

ʍᴇʰᴇᴇʪʠʡʥ ʦʨʜ: ʍʦʚʜʦʦʩ ʟװװʥ ʫʨʘʛʰ 210 ʢʤʪ 
ʄʦʥʛʦʣ ʘʡʣʪʘʡ ʫʫʣʘʨʭʘʛ ʩʘʚ ʛʘʟʨʳʥ ʭʘʤʘʘʨʘʭ 
ʙᴇʛᴇᴇʜ 15-35 ʤ ʟʫʟʘʘʥʪʘʡ 2 ʜʘʚʭʨʘʘʩ ʙװʭʠʡʥ ʦʨʜ 
ʶʤ. ʅᴇᴇʮ ʥʴ 88 ʩʘʷ ʪʦʥʥ ʙᴇʛᴇᴇʜ װʡʣʜʚʵʨʠʡʥ װʡʣ 
ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʜʘʛʛװʡ ʟᴇʚʭᴇʥ ʦʨʦʥ ʥʫʪʛʠʡʥ 
ʭʵʨʵʛʮʵʵʥʜ ʘʰʠʛʣʘʞ ʙʘʡʥʘ. ʏʠʡʛ 1-4 װʥʩʣʵʛ 10,9-
22,6 ʜʵʛʜʵʤʭʠʡ ʙʦʜʠʩ ʜʵʛʜʵʤʭʠʡ ʙʦʜʠʩ 19,3 ʭװʭʵʨ 
0,5 ʠʣʯʣʵʛ 29,9-30,1 ʤʞ/ʢʛ  

ɼʦʨʥʦʜ ʙװʩʠʡʥ ʥװװʨʩʥʠʡ ʦʨʜʫʫʜ: 

ɼʦʨʥʦʜ ʤʦʥʛʦʣʳʥ ʥװװʨʩ ʟʘʥʘʨʳʥ ʤʫʞ ʥʴ ʄʘʥʜʘʣ 
ʛʦʚʴ ʦʨʯʠʤʦʦʩ ʟװװʥ ʪʠʡʰ ʆʨʦʩ ɹʅʍɸʋ ʳʥ ʥʫʪʘʛʪ 
 ʨʛʵʣʞʣʵʥ ʪʦʛʪʩʦʥ ʥʠʡʪ 450 ʤʷʥ ʢʤ 2 ʪʘʣʙʘʡװ
ʵʟʵʣʜʵʛ ʵʥʵ ʤʫʞʳʥ ʥװװʨʩ ʜʦʦʜ ʮʵʨʜʠʡʥ ʥʘʩʪʘʡ ʵʥʵ 
ʙװʩʵʵʩ ʘʜʫʫʥʯʫʣʫʫʥʳ ʥװװʨʩ ʥʠʣʵʵʜ ʩʫʜʣʘʛʜʩʘʥ.  

ɸʜʫʫʥʯʫʣʫʫʥ ʦʨʜ: ʥʴ 1989 ʦʥʜ ʘʰʠʛʣʘʭ ᴇʨʛᴇʪʛᴇʭ 
ʟʦʨʠʣʛʦʦʨ ʭʘʡʛʫʫʣ ʭʠʡʞ ʵʭʵʣʩʵʥ.2ʙ ʤʘʨʢʠʡʥ 
ʭװʨʵʥ ʥװװʨʩ ʶʤ. ʀʡʤ ʥװװʨʩʠʡʛ ʧʠʨʦʣʠʟ ʙʘ 
ʫʩʪᴇʨᴇʛʯʞװװʣʵʭ ʘʨʛʘʘʨ ʰʠʥʛʵʨװװʣʞ ʙʝʥʟʠʥ 
ʜʠʟʝʣʠʡʥ ʪװʣʰ ʙʠʪʫʤ ʟʵʨʵʛʠʡʛ ʛʘʨʛʘʥ ʘʚʘʭʘʜ 
ʘʰʠʛʣʘʜʘʛ.ʥᴇᴇʮ ʥʴ 14626 ʤʷʥʛʘʥ ʪʦʥʥ ʛʵʞ 
ʛʘʨʛʘʞʵʵ.  

ɿװװʥ ʙװʩʠʡʥ ʥװװʨʩʥʠʡ ʦʨʜ: 

ʊʘʣʙʫʣʘʛʠʡʥ ʭװʨʵʥ ʥװװʨʩʥʠʡ ʦʨʜ: ʉװʭʙʘʘʪʘʨ 
ʘʡʤʛʠʡʥ ʉװʭʙʘʘʪʘʨ ʩʫʤʳʥ ʥʫʪʘʛ ʜʘʭʴ 1970 ʦʥʜ 
ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʦʥ. ʊᴇʤᴇʨʪʠʡʥ ʆʚʦʦʥʳ ʫʫʣʳʥ 
ʙʘʷʞʫʫʣʘʭ װʡʣʜʚʵʨ ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʥʦʦʨ ʪʫʩ 
 ʩʠʡʥ ʮʘʭʠʣʛʘʘʥ ʰʫʛʘʤװʡʣʜʚʵʨ ñɼʦʨʥʦʜ ʙװ
ʩװʣʞʵʵò ʍʂ-ʠʡʥ ʭʘʤʛʠʡʥ ʪʦʤ ʭʵʨʵʛʣʵʛʯ ʙʦʣʩʦʥ  

ɹʘʡʨʰʠʣ: ʉװʭʙʘʘʪʘʨ ʘʡʤʛʠʡʥ ʪᴇʚᴇᴇʩ 35 ʢʤ-ʠʡʥ 
ʟʘʡʪʘʡ ʦʨʰʠʥʦ 

ʏʘʥʜʛʘʥʘ ʪʘʣʳʥ ʥװװʨʩʥʠʡ ʦʨʜ: 

ʏʘʥʜʛʘʥʳ ʥװװʨʩʠʡʛ ʘʥʭ 1941 ʦʥʜ ʆʨʦʩʳʥ 
ʛʝʦʣʦʛʠʡʥ ʭʘʡʛʫʫʣʳʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʥʵʵʩʵʥ ʙᴇʛᴇᴇʜ 
1962-1963 ʦʥʜ ʥʘʨʠʡʚʯʠʣʩʘʥ ʭʘʡʛʫʫʣ ʭʠʡʞʵʵ. 
1967 ʦʥʜ ʥװװʨʩʥʠʡ ʫʫʨʭʘʡ ʥʵʵʛʜʵʞ, ʞʠʣ ʙװʨ 20 
ʭװʨʪʵʣ ʤʷʥʛʘʥ ʪʦʥʥ ʥװװʨʩ ʦʣʙʦʨʣʦʥ ᴆʥʜᴇʨʭʘʘʥ 

ʭʦʪ ʙʦʣʦʥ ʦʡʨ ʦʨʯʤʳʥ ʩʫʤʜʳʥ ʭʵʨʵʛʮʵʵʛ ʭʘʥʛʘʞ 
ʠʨʩʵʥ ʙʘʡʥʘ. 

ɹʘʡʨʰʠʣ: ʍʵʥʪʠʡ ʘʡʤʛʠʡʥ ʄᴇʨᴇʥ ʩʫʤʳʥ ʪᴇʚᴇᴇʩ 
ʟװװʥ ʪʠʡʰ 25 ʢʤ, ʘʡʤʛʠʡʥ ʪᴇʚ ᴆʥʜᴇʨʭʘʘʥʘʘʩ ʟװװʥ 
ʪʠʡʰ 53 ʢʤ ʟʘʡʜ ʦʨʰʠʥʦ.  

ʅᴇᴇʮ: ʆʨʜʳʥ ʥʠʡʪ ʥᴇᴇʮ ʥʴ 1.2 ʪʵʨʙʫʤ ʛʵʜʵʛ.  

ʍᴇᴇʪʠʡʥ ʥװװʨʩʥʠʡ ʦʨʜ:  

ɹʘʡʨʰʠʣ: ɼʦʨʥʦʜ ʘʡʤʛʠʡʥ ʄʘʪʘʜ ʩʫʤʳʥ ʥʫʪʘʛʪ 
ʦʨʰʜʦʛ.  

ʍᴇᴇʪʠʡʥ ʭʦʥʭʦʨʳʥ ʭװʨʵʥ ʥװװʨʩʥʠʡ ʦʨʜʳʛ 1954-
1980 ʦʥʜ ʫʣʩʳʥ ʪᴇʩʚʠʡʥ ʭᴇʨᴇʥʛᴇᴇʨ ʵʨʵʣ 
ʭʘʡʛʫʫʣʳʥ ʘʞʠʣ ʷʚʫʫʣʩʥʳ װʨ ʜװʥʜ ʥʵʵʥ 
ʠʣʨװװʣʩʵʥ. 

ʊᴇʛʨᴇʛ ʥʫʫʨʳʥ ʥװװʨʩʥʠʡ ʦʨʜ: 

ɹʘʡʨʰʠʣ: ʊᴇʚ ʘʡʤʛʠʡʥ ɹʘʷʥ ʩʫʤʳʥ ʥʫʪʘʛʪ 
ʋʣʘʘʥʙʘʘʪʘʨʘʘʩ 130 ʢʤ-ʪ ʟʘʡʪʘʡ ʊᴇʛʨᴇʛ ʥʫʫʨʳʥ 
ʭװʨʵʥ ʥװװʨʩʥʠʡ ʙװʣʵʛ ʦʨʜ ʦʨʰʠʥʦ. ɼʦʦʜ ʮʵʨʜʠʡʥ 
ʥʘʩʪʘʡ ʭװʨʵʥ ʥװװʨʩ ɹʘʛʘʥʫʫʨʘʘʩ ʐʠʚʵʵ-ʆʚʦʦ 
ʭװʨʪʵʣʭ ʥʫʪʘʛʪ ʙʠʡ. ʕʥʵ ʙװʩ ʥʫʪʛʠʡʛ ʏʦʡʨ-ʅʷʣʛʳʥ 
ʩʘʚ ʛʘʟʘʨ ʛʵʭ ʙᴇʛᴇᴇʜ ʙװʨʵʥ ʩʫʜʣʘʛʜʘʘʛװʡ ʛʵʜʵʛ. 
ʊᴇʛʨᴇʛ ʥʫʫʨʳʥ ʥװװʨʩʥʠʡ ʙװʣʵʛ ʦʨʜ ʵʥʵʭװװ ʩʘʚ 
ʛʘʟʘʨʪ ʙʘʛʪʜʘʛ ʙʘʡʥʘ.  

ʕʥʵ ʦʨʜ 20-30 ʢʤ ʪʘʣʙʘʡʛ ʭʘʤʘʨʜʘʛ. 3 ʪʵʨʙʫʤ ʪʦʥʥ 
ʭװʨʵʥ ʥװװʨʩʥʠʡ ʙʫʶʫ ʵʨʯʠʤ ʭװʯʥʠʡ ʥװװʨʩʥʠʡ 
ʥᴇᴇʮʪʵʡ ʛʵʩʵʥ ʛʝʦʣʦʛʯʜʳʥ ʫʨʴʜʯʠʣʩʘʥ ʪʘʘʤʘʛ ʙʠʡ. 
C2+P-3118 ʩʘʷ ʪʦʥʥ ʵʥʵʭװװ ʥᴇᴇʮʠʡʛ 1980-ʘʘʜ ʦʥʳ 
ʭʘʡʛʫʫʣʘʘʨ ʪʘʘʤʘʛʣʘʥ ʪʦʦʮʞʵʵ. ʋʣʩʳʥ ʵʨʜʵʩ 
ʙʘʷʣʛʠʡʥ ʥᴇᴇʮᴇʜ ʙװʨʪʛʵʛʜʵʵʛװʡ ʯ ʵʥʵ ʥᴇᴇʮᴇᴇʨᴇᴇ 
ʩʪʨʘʪʝʛʠʡʥ ʦʨʜʳʥ ʭʦʸʨ ʜʘʭʴ ʞʘʛʩʘʘʣʪʘʜ ʙʘʛʪʩʘʥ. 

ʍװʩʥʵʛʪ 1. 

ʄʦʥʛʦʣ ʦʨʳʥ ʟʘʨʠʤ ʥװװʨʩʥʠʡ ʦʨʜʳʥ 

ʩʪʘʥʜʘʨʪʫʫʜ 

ʆʨʜʳʥ 

ʥʵʨ 

ʏʠʡʛ

ʣʵʛ, 

War, 

% 

ʥʩת

ʣʵʛ, 

ɸar, 

% 

ɼʵʛʜʵ

ʤʭʠʡ 

ʙʦʜʠʩ,  

Vdaf, % 

ʍװʭ

ʵʨ, 

Stot, 

% 

ʀʣʯ

ʣʵʛ,  

ʢʢʘʣ

/ʢʛ 

ɸʣʘʛ 

ʪʦʣʛʦʡ 
7.3 27.9 35.7 1.31 6108 

ʐʘʨʳʥ 

ʛʦʣ 
48.0 9.0 46.0 1.2 2450 

ʊʘʚʘʥ 

ʪʦʣʛʦʡ 
8.5 

18-

20 
32.5 

0.5-

0.6 
5800 

ɹʘʛʘʥʫʫ

ʨ 
37.5 17.5 44.8 0.38 3360 

ʋʣʘʘʥ 

ʦʚʦʦ 
23.6 5.2 41.0 0.48 5029 

ʅʘʣʘʡʭ 21.0 18.0 45.0 0.7 

3200

-

4010 

ʄʦʛʦʡʥ 

ʛʦʣ 
4.3 11.6 32.7 0.94 6734 

ʍᴇᴇʪ 18.4 11.7 45.6 0.77 4700 

ʅʘʨʠʡʥ 

ʩʫʭʘʡʪ 
2.8 2.47 22.41 0.11 7200 



ʋʫʣ ʫʫʨʭʘʡʥ Ϯʡʣʜʚʵʨʣʵʣ-ʋʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠ, ʵʨʜʵʩ ʙʦʣʦʚʩʨʫʫʣʘʣʪ, ʤʝʥʝʞʤʝʥʪ 
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ʄʦʥʛʦʣ ʦʨʳʥ ʟʘʨʠʤ ʥװװʨʩʥʠʡ ʦʨʜʳʥ 

ʩʪʘʥʜʘʨʪʫʫʜ 

ʆʨʜʳʥ 

ʥʵʨ 

ʏʠʡʛ

ʣʵʛ, 

War, 

% 

ʥʩת

ʣʵʛ, 

ɸar, 

% 

ɼʵʛʜʵ

ʤʭʠʡ 

ʙʦʜʠʩ,  

Vdaf, % 

ʍװʭ

ʵʨ, 

Stot, 

% 

ʀʣʯ

ʣʵʛ,  

ʢʢʘʣ

/ʢʛ 

ʊʘʣ 

ʙʫʣʘʛ 
37.9 17.4 49.5 0.8 2738 

ʕʨʵʵʥ 3.8 7.55 41.64 0.58 6200 

ʊʘʣ 

ʙʫʣʘʛ 
34,9 17,4 49,5 0,8 2738 

ɿʵʵʛʪ 7.8 10.8 37.2 0.38 5989 

ʍʘʨʪʘʨʚ

ʘʛʘʪʘʡ 
4.2 15.7 29.0 0.27 6100 

ʅװװʨʩʪ 

ʭʦʪʛʦʨ 
5.0 30.0 27.0 0.4 4080 

ʍᴇʰᴇᴇʪ 7.0 19.0 20.0 0.5 4900 

ʍʘʰʘʘʪ 

ʭʫʜʘʛ 
39.9 35.0 48.8 1.96 

400-

5420 

ʊʵʚʰʠʡ

ʥ ʛʦʚʴ 
27.7 14.6 52.2 1.11 3600 

ʐʠʚʵʵ 

ʦʚʦʦ  
40.5 8,5 43,0 0,53 3000 

ɾʠʣʯʠʛ 

ʙʫʣʘʛ 
11.9 4.6 43.7 1.02 6235 

ɹʘʷʥ 

ʪʵʵʛ 
11 22 46,0 0.82 6000 

ʏʘʥʜʛʘʥ

ʘ ʪʘʣ 
36.2 10.9 46.6 0.6 3151 

ɸʜʫʫʥ 

ʯʫʣʫʫʥ 
38,71 9.96 45,8 0.8 3203 

ʊʘʚʘʥ 

ʪʦʣʛʦʡ 
8.5 

18-

20 
32.5 

0.5-

0,6 
5800 

ʋʣʘʘʥ 

ʦʚʦʦ 
23,6 5,2 41,0 0,48 5029 

ʅʘʨʠʡʥ 

ʩʫʭʘʡʪ 
2,8 2.47 22.41 0.11 7200 

ʍװʩʥʵʛʪ 2. 

ʋʫʣ ʫʫʨʭʘʡʥ ʭװʨʵʵʣʵʥʛʠʡʥ ʥװװʨʩʥʠʡ 

ʣʘʙʦʨʘʪʨʠ-ʜ ʭʠʡʛʜʩʵʥ ʥװװʨʩʥʠʡ ʦʨʜʳʥ ʜʫʥʜʘʞ 

 ʣʵʣʪװװʟװ

ʆʨʜʳʥ 

ʜʫʥʜʘʞ 

ʏʠʡʛ

ʣʵʛ, 

War, 

% 

ʥʩת

ʣʵʛ, 

ɸar, 

% 

ɼʵʛʜʵ

ʤʭʠʡ 

ʙʦʜʠʩ,  

Vdaf, 

% 

ʍװʭ

ʵʨ, 

Stot

, % 

ʀʣʯ

ʣʵʛ,  

ʢʢʘʣ

/ʢʛ 

ɸʣʘʛ 

ʪʦʣʛʦʡ 
6.4 13.3 35.7 0.62 5975 

ʕʣʜʵʚ 7.9 7.9 41.7 0.80 5665 

ʐʘʨʳʥ 

ʛʦʣ 
11.5 12.5 31.1 0.98 5555 

ʊʘʚʘʥ 

ʪʦʣʛʦʡ 
3.6 21.0 25.1 0.86 5989 

ɹʘʛʘʥʫ

ʫʨ 
26.7 14.3 35.3 0.54 3847 

ʋʣʘʘʥ 

ʦʚʦʦ 
36.2 18.1 50.4 0.92 2849 

ᴆʚᴇʨʯʫ

ʣʫʫʪ 
19.6 10.1 47.9 0.87 4774 

ʅʘʣʘʡʭ 21.9 26.0 46,2 0,58 3224 

ɹʘʷʥʮʦ

ʛʪ 
9,0 16.4 51.5 1,18 4134 

ʄʦʛʦʡ

ʥ ʛʦʣ 
6.9 7,1 29.3 1.15 6759 

ʅʘʨʠʡʥ 

ʩʫʭʘʡʪ 
1.9 9.9 30.2 0.59 6858 

ʊʘʣ 

ʙʫʣʘʛ 
46.3 8.8 47.2 0.96 2794 

ɹʘʷʥ ʫʩ 35.4 7.16 46.4 0.47 3241 

ʋʭʘʘ 

ʭʫʜʘʛ 
2.5 11.1 24.5 0.48 7143 

ʕʨʵʵʥ 4.2 6.2 46.6 0.36 6680 

ʊᴇʛʨᴇʛ 

ʥʫʫʨ 
29.5 26.5 52.1 2.05 2480 

ɼתɻʅʕʃʊ 

1. ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʛʘʘʨ ʤʘʥʘʡ ʦʨʦʥ ʜʘʭʴ ʪʦʤʦʦʭʦʥ  
ʥװװʨʩʥʠʡ ʦʨʜ ʛʘʟʨʫʫʜʳʛ ʙװʩʯʣʵʥ ʘʚʯ ʪʝʭʥʠʢʠʡʥ 
ʩʪʘʥʜʘʨʪ װʟװװʣʵʣʪ, ʵʣʝʤʝʥʪʠʡʥ ʘʛʫʫʣʛʘ ʟʵʨʛʠʡʛ 
ʪװװʚʵʨʣʵʥ ʘʚʯ  ʭʘʨʫʫʣʘʚ. ʄʘʥʘʡ ʦʨʦʥ ʭװʨʵʥ ʙʦʣʦʥ 
ʯʫʣʫʫʥ ʥװװʨʩʥʠʡ ʥᴇᴇʮ ʠʭʪʵʡʛʵʵʩ  ʛʘʜʥʘ ʢʦʢʩʞʠʭ 
ʥװװʨʩʥʠʡ ʥᴇᴇʮ ʠʭʪʵʡ ʶʤ. ʅװװʨʩʠʡʛ  ʦʨʯʠʥ װʝʜ 
ʟᴇʚʭᴇʥ  ʪװʣʰʥʠʡ ʟʦʨʠʫʣʘʣʪʘʘʨ ʭʵʨʵʛʣʵʭʵʵʩ ʛʘʜʥʘ 
ʥװװʨʩʠʡʛ ʭʠʡʞװװʣʵʭ, ʰʠʥʛʵʨװװʣʵʭ ʭʘʛʘʩ 
ʢʦʢʩʞʫʫʣʘʭ ʟʵʨʵʛ ʪʫʨʰʠʣʪ ʩʫʜʘʣʛʘʘʥʫʫʜ ʭʠʡʛʜʵʞ 
ʙʘʡʥʘ.ʵʥʵ ʥʴ ʥװװʨʩʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʠʣʣʘʛʘʘ 
ʵʨʯʠʤʪʵʡ ʭᴇʛʞʠʭʠʡʥ ʵʭ װװʩʛʵʚʵʨ ʶʤ. ʕʥʵʭװװ 
ʩʫʜʘʣʛʘʘʛ ʭʠʡʞ  

ʭʘʨɹʮʫʫʣʘʥ װʟʵʭʵʜ ʟʘʨʠʤ ʦʨʜʫʫʜʳʥ  ʥװװʨʩʥʠʡ 
 ʣʵʣʪ ʩʪʘʥʜʘʨʪʘʘʩ ʥʠʣʵʵʥ ʟᴇʨʞ ʙʘʡʛʘʘ ʥʴ ʦʥ ʮʘʛװװʟװ
ʭʫʛʘʮʘʘʥʳ ʵʭʵʵʨ  ʥװװʨʩʥʠʡ ʭʫʚʠʨʘʣ ᴇᴇʨʯʣᴇʣʪᴇᴇʩ 
ʰʘʣʪʛʘʘʣʞ ʥװװʨʩʥʠʡ ʯʘʥʨʳʥ װʟװװʣʵʣʪ 
ᴇᴇʨʯʣᴇʛʜʩᴇʥʠʡʛ ʭʘʨʫʫʣʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʟʘʨʠʤ ʥʵʛ   
ʭʫʫʯʠʥ ʩʪʘʥʜʘʨʪʳʛ ʜʘʭʠʥ ʩʫʜʣʘʞ ʦʨʜʦʦʩ ʜʵʵʞ ʘʚʯ 
ʭʘʨʴʮʫʫʣʘʥ ʩʫʜʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ ʛʵʞ 
ʜװʛʥʵʞ  ʎʘʘʰʠʜ ʦʨʦʥ ʥʫʪʛʠʡʥ ʫʫʨʭʘʡʥ 
ʥװװʨʩװװʜʵʜ ʭʦʣʙʦʛʜʦʭ ʩʫʜʘʣʛʘʘʛ ʭʠʡʞ ʭʘʨʴʮʫʫʣʘʥ  
ʩʦʥʛʦʥ ʘʚʯ  ʙʦʣʦʚʩʨʫʫʣʘʥ ʘʰʠʛʣʘʛʣʘʭ ʥʴ ʤʘʰ 
ʯʫʭʘʣ ʶʤ. 
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ʍʫʨʘʘʥʛʫʡðʍʫʣʤʦʨʴʪʳʥ ʟʵʩʠʡʥ ʦʨʜʳʛ ʘʰʠʛʣʘʭ ʠʣ ʫʫʨʭʘʡʥ ʭװʨʵʵ ʭʷʟʛʘʘʨʳʥ ʦʥʦʚʯʣʦʣ, ʫʨʪ ʭʫʛʘʮʘʘʥʳ 

ʪᴇʣᴇʚʣᴇʣʪʠʡʥ ʦʥʦʚʯʣʦʣʳʛ ʭʠʡʚ. 

ʊϮʣʭϮϮʨ Ϯʛð ʦʥʦʚʯʣʦʣ, ʭϮʯʠʥ ʯʘʜʘʣ, ʭϮʨʵʵ, ϺʨʪϺʛ

I. ʋɼʀʈʊɻɸʃ 

ʆʨʯʠʥ װʝʜ ʫʫʣ ʫʫʨʭʘʡʥ ʩʪʨʘʪʝʛʠ ʪᴇʣᴇʚʣᴇʣʪʠʡʛ ʦʨʜ 
ʛʘʟʨʳʛ ʘʰʠʛʣʘʭ ʠʥʞʝʥʝʨʠʡʥ ʤʵʜʣʵʛ ʙʦʣʦʥ ʪᴇʩʣʠʡʛ 
ʭʵʨʵʛʞװװʣʵʭ ʙʠʟʥʝʩʠʡʥ ʫʜʠʨʜʣʘʛʳʥ ʭʦʩʣʦʣ ʛʵʞ 
 ʟʜʵʛ. ʀʡʤʵʵʩ ʦʨʜʳʛ ʘʰʠʛʣʘʭ ʫʫʨʭʘʡʥ ʩʪʨʘʪʝʛʠװ
ʪᴇʣᴇʚʣᴇʣʪʠʡʥ װʥʜʩʵʥ ʰʠʡʜʵʣ ʥʴ ʦʨʜʳʛ ʵʟʵʤʰʠʛʯ 
ʙʫʶʫ ʪʫʭʘʡʥ ʫʫʣ ʫʫʨʭʘʡʥ ʙʠʟʥʝʩʠʡʛ ʭᴇʪʣᴇʥ 
ʷʚʫʫʣʞ ʙʫʡ ʫʜʠʨʜʘʛʯ, ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʩʪʨʘʪʝʛʠ 
ʪᴇʣᴇʚʣᴇʣʪʠʡʛ ʙʦʣʦʚʩʨʫʫʣʜʘʛ ʠʥʞʝʥʝʨװװʜʠʡʥ 
ʭʘʤʪʳʥ ʰʠʡʜʚʵʨ ʙʘʡʜʘʛ.  

ʊʫʭʘʡʥ ʫʫʨʭʘʡʛ ʵʟʵʤʰʠʛʯ ʥʴ ʙʠʟʥʝʩʠʡʥʭʵʵ 
ʟʦʨʠʣʛʳʛ ʭʵʨʭʵʥ ʭʘʨʞ ʙʘʡʛʘʘʛʘʘʩ ʭʘʤʘʘʨʘʥ 
ʫʫʨʭʘʡʥ ʩʪʨʘʪʝʛʠ ʪᴇʣᴇʚʣᴇʣʪʠʡʥ װʥʜʩʵʥ ʰʠʡʜʣװװʜ 
ʛʘʨʜʘʛ ʙʘʡʥʘ. ʕʥʵʭװװ ʙʠʟʥʝʩʠʡʥ ʟʦʨʠʣʛʦʜ ʥʠʡʮʵʭ 
ʫʫʨʭʘʡʥ ʩʪʨʘʪʝʛʠ ʪᴇʣᴇʚʣᴇʣʪʠʡʥ ʦʣʦʥ 
ʭʫʚʠʣʙʘʨʫʫʜʳʛ ʪʫʭʘʡʥ ʫʫʨʭʘʡʥ ʪᴇʣᴇʚʣᴇʣʪʠʡʥ 
ʠʥʞʝʥʝʨװװʜ ʙʦʣʦʚʩʨʫʫʣʘʥ ʛʘʨʛʘʞ ʪʝʭʥʠʢ 
ʪʝʭʥʦʣʦʛʠ, ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʭʫʚʴʜ ʭʵʨʵʛʞʠʭ 
ʙʦʣʦʤʞʪʦʡ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʫʚʴʜ ʭʘʤʛʠʡʥ װʨ 
ʘʰʠʛʪʘʡ ʙʘʡʭ ʭʫʚʠʣʙʘʨʳʛ ʵʮʩʠʡʥ ʰʠʡʜʚʵʨ ʛʘʨʛʘʭ 
ʪװʚʰʥʠʡ ʫʜʠʨʜʣʘʛʫʫʜʘʜ ʪʘʥʠʣʮʫʫʣʜʘʛ ʙʘʡʥʘ. 

ʀʣ ʫʫʨʭʘʡʥ ʫʫʣʳʥ ʘʞʣʳʥ ʛʦʨʠʤ, ʪᴇʣᴇʚʣᴇʣʪʠʡʥ 
ʛʦʣ ʟʦʨʠʣʛʦ ʥʴ ʪᴇʩʣʠʡʥ ᴇʥᴇᴇʛʠʡʥ ʮʵʚʵʨ װʥʵ ʮʵʥ  
ʭʘʤʛʠʡʥ ʠʭ ʙʘʡʭ, ʭᴇʨʩ ʭװʜʨʠʡʥ ʭʵʤʞʵʵ ʞʠʛʜ ʙʘʡʭ 
ʛʵʩʵʥ ʛʦʣ ʭʦʸʨ װʟװװʣʵʣʪʠʡʛ ʭʘʥʛʘʭʘʜ ʯʠʛʣʵʞ 
ʙʘʡʜʘʛ. ʀʣ ʫʫʨʭʘʡʥ ʘʰʠʛʣʘʣʪ ʥʴ ʭʵʚʪʵʵ װʝʵʨ 
ʘʰʠʛʣʘʣʪ ʷʚʫʫʣʘʭ ʙʦʣʦʥ ʥʘʣʫʫ װʝʵʨ ʘʰʠʛʣʘʣʪ 
ʷʚʫʫʣʘʭ ʛʵʩʵʥ ʪʝʭʥʦʣʦʛʠʡʥ ʙʦʣʦʤʞʠʪ ʭʷʟʛʘʘʨʳʥ 
ʭʦʦʨʦʥʜ ʷʚʘʛʜʜʘʛ. ɻʵʚʯ ʫʛ ʭʷʟʛʘʘʨʪ ʘʰʠʛʣʘʣʪ 
ʷʚʫʫʣʘʭ ʤʘʰ ʦʣʦʥ ʩʪʨʘʪʝʛʠ ʯʠʛʣʵʣ 
ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʙᴇʛᴇᴇʜ ʵʥʜʵʵʩ ʭʘʤʛʠʡʥ 
ʪʦʭʠʨʦʤʞʪʦʡ ʯʠʛʣʵʣʠʡʛ ʩʦʥʛʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

II. ʍʋʃʄʆʈʔʊʓʅ ɿʕʉʀʁʅ ʆʈɼʓɻ 

ɸʐʀɻʃɸʍ ʀʃ ʋʋʈʍɸʁʅ ʅᴆʍʎᴆʃ 

ʆʨʜʳʥ ʙʘʡʨʰʠʣ, ʥϺϺʮ 

ʍʫʣʤʦʨʴʪʳʥ ʟʵʩʠʡʥ ʦʨʜ ʥʴ ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʛʠʡʥ 
ɹʘʷʥᴇʥʜᴇʨ ʩʫʤʳʥ ʥʫʪʘʛʪ ʦʨʰʠʥʦ. ɻʝʦʣʦʛʠ 
ʭʘʡʛʫʫʣʳʥ ʘʞʣʘʘʨ ʪʫʩ ʦʨʜʦʜ 0.5% ʜʫʥʜʘʞ 
ʘʛʫʫʣʛʘʪʘʡ 3.9 ʩʘʷ.ʪʦʥʥ ʭװʜʨʠʡʥ ʥᴇᴇʮ 
ʪʦʛʪʦʦʛʜʩʦʥ. 

ʆʥʦʚʯʣʦʣʳʥ ʪʦʦʮʦʦʥʜ ʘʰʠʛʣʘʩʘʥ ʪʝʭʥʠʢ-ʵʜʠʡʥ 
ʟʘʩʛʠʡʥ ϮʟϮϮʣʵʣʪϮϮʜ 

ʍʫʣʤʦʨʴʪʳʥ ʟʵʩʠʡʥ ʦʨʜʳʛ ʘʰʠʛʣʘʭ ʠʣ ʫʫʨʭʘʡ ʥʴ 
ʞʠʣʜ 0.5 ʩʘʷ.ʪ ʭװʜʵʨ ʦʣʙʦʨʣʦʥʦ. 

ʀʣ ʫʫʨʭʘʡʥ ʭװʨʵʵ, ʭʷʟʛʘʘʨʳʥ ʦʥʦʚʯʣʦʣʳʥ 
ʪʦʦʮʦʦʥʜ ʘʰʠʛʣʘʭ ʪʝʭʥʠʢ-ʵʜʠʡʥ ʟʘʩʛʠʡʥ 
 ʣʵʚװװʟװ ʩʥʵʛʪʵʜװʣʵʣʪʠʡʛ 1-ʨ ʭװװʟװ

4-ʨ ʭװʩʥʵʛʪ. ʀʣ ʫʫʨʭʘʡʥ ʭװʨʵʵ ʭʷʟʛʘʘʨʳʥ ʦʥʦʚʯʣʦʣʜ 
ʘʰʠʛʣʘʩʘʥ װʟװװʣʵʣʪ 

ʜ.ʜ תʟװװʣʵʣʪװװʜ ʅʵʛʞ ʋʪʛʘ 

1 
ɹʘʷʞʫʫʣʘʭ װʡʣʜʚʵʨʠʡʥ 
ʭװʯʠʥ ʯʘʜʘʣ 

cʘʷ.ʪ 0.5 

2 ʄʝʪʘʣʣ ʘʚʘʣʪ % 90 

3 ʀʣ ʫʫʨʭʘʡʥ ʭʘʞʫʫʛʠʡʥ ᴇʥʮᴇʛ ʛʨʘʜʫʩ 42 

4 ʋʫʣ ʮʫʣʳʥ ᴇʨʪᴇʛ $/ʪ 2.63 

5 
1 ʤ ʛװʥʟʛʠʡʨʵʭʵʜ ʥʵʤʵʛʜʵʭ 
ʟʘʨʜʘʣ 

$/ʪ  ʤʝʪʨ 0.0025 

6 ʍװʜʵʨ ʙʘʷʞʫʫʣʘʭ ᴇʨʪᴇʛ $/ʪ ʭװʜʵʨ 8.5 

7 ɹʫʩʘʜ ʟʘʨʜʘʣ $/ʪ ʭװʜʵʨ 2.54 

8 ɻʘʜʘʘʜ ʪʵʵʚʨʠʡʥ ᴇʨʪᴇʛ $/ʪ ʭװʜʵʨ 0.2 

9 
ɸʄʅɸʊ (ɹʦʨʣʫʫʣʘʣʪʳʥ 
ʦʨʣʦʛʳʥ ʭʫʚʴ) 

% 5.8 

10 ɹװʪʵʵʛʜʵʭװװʥ ʙʦʨʣʫʫʣʘʭ װʥʵ $/ʢʛ ʟʵʩ 8.4 

11 ʆʨʣʦʛʳʥ ʭװʯʠʥ ʟװʡʣ  0.3-2.0 

12 ʍʘʷʛʜʘʣ % 5 

13 ɹʦʭʠʨʜʦʣ % 3 

III. ʀʃ ʋʋʈʍɸʁʅ ʍתʈʕʕ ʍʗɿɻɸɸʈʓʅ 

ʆʅʆɺʏʃʆʃ 

ʋʫʣʳʥ ʘʞʣʳʥ ʛʦʨʠʤʳʥ ʩʫʜʘʣʛʘʘʥʜ 
ʧʨʦʛʨʘʤʤʯʠʣʩʘʥ ʪʦʦʮʦʦ, ʟʫʨʘʛʣʘʣʳʥ ʘʨʛʘʜ 
ʪʫʣʛʫʫʨʣʘʩʘʥ ʫʫʣ ʫʫʨʭʘʡʥ ʪᴇʩᴇʣ, ʫʨʪ ʭʫʛʘʮʘʘʥʳ 
ʪᴇʣᴇʚʣᴇʣʪʠʡʥ ɺʠʪʣ ʧʨʦʛʨʘʤʤʳʛ ʘʰʠʛʣʘʭʘʘʨ 
ʩʦʥʛʦʞ ʘʚʩʘʥ. ʋʛ ʧʨʦʛʨʘʤʤ ʥʴ ʜʘʨʘʘʭ ʜʘʨʘʘʣʣʳʥ 
ʜʘʛʫʫ ʘʞʠʣʣʘʥʘ.  

1-ʨ ʟʫʨʘʛ. ɺʠʪʣ ʧʨʦʛʨʘʤʤʳʥ ʪʦʦʮʦʦʥʳ ʜʘʨʘʘʣʘʣ 

ʀʣ ʫʫʨʭʘʡʥ ʭװʨʵʵ ʭʷʟʛʘʘʨʳʥ ʦʥʦʚʯʣʦʣʳʛ ɺʠʪʣ 
ʧʨʦʛʨʘʤʤ ʜʵʵʨ ʛװʡʮʵʪʛʵʞ, 27 ʭʫʚʠʣʙʘʨʳʥ װʨ 
ʜװʥʛʵʵʩ ʪʦʚʯʣʦʥ ʜʘʨʘʘʭ 3-ʨ ʭװʩʥʵʛʪʵʜ װʟװװʣʵʚ. 

5-ʨ ʭװʩʥʵʛʪ. ʀʣ ʫʫʨʭʘʡʥ ʭװʨʵʵ ʭʷʟʛʘʘʨʳʥ ʦʥʦʚʯʣʦʣʳʥ 
 ʥװʨ ʜװ

ʀʣ ʫʫʨʭʘʡʥ 
ʭװʨʵʵ 

ʭʷʟʛʘʘʨʳʥ 
ʦʥʦʚʯʣʦʣ

ÅPit 
optimization

 ʝ ʰʘʪʥʳת
ʭװʨʵʵ 
ʭʷʟʛʘʘʨʳʥ 
ʩʦʥʛʦʣʪ

ÅPushback

ɸʰʠʛʣʘʣʪ 
ʷʚʫʫʣʘʭ 
ʜʘʨʘʘʣʘʣ

ÅSequence

ɿʘʭʳʥ 
ʘʛʫʫʣʛʳʥ 
ʦʥʦʚʯʣʦʣ

ÅCut-off 
grade 

optimization

ʍװʜʨʠʡʥ 
ʘʛʫʫʣʛʘ, 
ʯʘʥʘʨʳʥ 
ʜʫʥʜʘʞʣʘʣ

ÅBlending

mailto:ganodu@must.edu.mn
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ɼʫʥʜʘʞ 

ʘʛʫʫʣʛʘ 

ʤʷʥ.ʪ ʤʷʥ.ʪ ʪ/ʪ % 

1 0.30 0.42 62.04 0.10 0.99 

2 0.34 0.46 1,197.80 1.48 1.10 

3 0.36 0.54 1,644.71 0.83 0.93 

4 0.38 0.58 1,945.35 0.60 0.86 

5 0.40 0.66 2,027.22 0.47 0.82 

6 0.42 0.7 2,106.58 0.44 0.81 

7 0.44 0.74 2,272.36 0.47 0.80 

8 0.46 0.76 2,275.15 0.45 0.79 

9 0.48 0.78 2,304.83 0.44 0.79 

10 0.50 0.84 2,442.17 0.37 0.75 

11 0.52 0.86 2,498.31 0.36 0.74 

12 0.54 0.88 2,576.46 0.28 0.71 

13 0.56 0.92 2,591.78 0.24 0.70 

14 0.60 0.96 2,802.68 0.27 0.68 

15 0.62 0.98 2,873.85 0.26 0.67 

16 0.64 1.02 2,879.95 0.26 0.67 

17 0.66 1.08 3,033.54 0.27 0.66 

18 0.68 1.1 3,313.40 0.28 0.64 

19 0.70 1.12 3,323.63 0.28 0.63 

20 0.76 1.18 3,330.30 0.24 0.62 

21 0.78 1.22 3,354.79 0.23 0.61 

22 0.80 1.26 3,377.02 0.21 0.61 

23 0.82 1.48 3,449.96 0.13 0.57 

24 0.86 1.5 3,453.58 0.13 0.57 

25 0.88 1.64 3,604.91 0.15 0.56 

26 0.98 1.88 3,607.96 0.14 0.56 

27 1.00 1.94 3,608.00 0.13 0.56 

 
ʀʣ ʫʫʨʭʘʡʥ ʭװʨʵʵ ʭʷʟʛʘʘʨʳʥ ʦʥʦʚʯʣʦʣʳʥ װʨ ʜװʥʜ 
ʟʵʩʠʡʥ װʥʵ 8.54 ʘʤ.ʜʦʣʣʘʨ/ʢʛ ʙʘʡʭ װʝʠʡʥ ʭװʨʵʵ 
ʙʦʣʦʭ 16-ʨ ʭװʨʵʵʛ ʦʥʦʚʯʪʦʡ ʭװʨʵʵ ʛʵʞ ʩʦʥʛʦʚ. 

ʀʣ ʫʫʨʭʘʡʥ ʭװʨʵʵ ʭʷʟʛʘʘʨʳʥ ʦʥʦʚʯʣʦʣʳʥ 
ʪʦʦʮʦʦʛʦʦʨ ʛʘʨʩʘʥ 2-ʨ ʭװʨʵʵ ʙʦʣ ʫʫʨʭʘʡʛ ʵʭʣʵʭʵʜ 
ʪʦʭʠʨʦʤʞʪʦʡ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʫʚʴʜ ʭʘʤʛʠʡʥ ʵʨʩʜʵʣ 
ʙʘʛʘʪʘʡ ʭװʨʵʵ ʛʵʞ װʟʵʭ ʙᴇʛᴇᴇʜ 16-ʨ ʭװʨʵʵ ʙʦʣ 
ᴇʥᴇᴇʜʨʠʡʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʥᴇʭʮᴇʣʜ ʠʣ ʫʫʨʭʘʡʥ 
ʵʮʩʠʡʥ ʭװʨʵʵ ʛʵʞ ʪʦʦʮʦʛʜʦʥʦ. װתʥʵʵʩ ʮʘʘʰʠʭ ʠʣ 
ʫʫʨʭʘʡʥ ʭװʨʵʵʥװװʜ ʥʴ ʟʵʩʠʡʥ װʥʵ ᴇʩᴇʭ װʝʜ ʭװʨʵʭ 
ʭʵʪʠʡʥ ʠʨʵʵʜװʡ ʙװʭʠʡ ʭװʨʵʵ ʛʵʞ װʟʥʵ. 

 

2-ʨ ʟʫʨʘʛ. ʀʣ ʫʫʨʭʘʡʥ ʭװʨʵʵʥʠʡ ʭʫʚʠʣʙʘʨʫʫʜ 

IV. ʀʃ ʋʋʈʍɸʁʅ תɽ ʐɸʊʅʓ ʍתʈʕʕ 

ʍʗɿɻɸɸʈʓʅ ʉʆʅɻʆʃʊ 

ʀʣ ʫʫʨʭʘʡʥ ʵʮʩʠʡʥ ʭװʨʵʵʛ ʠʣ ʫʫʨʭʘʡʥ ʭװʨʵʵ 
ʭʷʟʛʘʘʨʳʥ ʦʥʦʚʯʣʦʣʳʥ ʪʦʦʮʦʦʥʳ 16-ʨ ʭװʨʵʵʛʵʵʨ 
ʩʦʥʛʦʞ ʘʚʩʘʥ ʙʘ 1-ʵʵʩ 15-ʨ ʭװʨʵʵ ʥʴ ʠʣ ʫʫʨʭʘʡʥ װʝ 
ʰʘʪʥʳ ʭװʨʵʵ ʙʦʣʦʭ ʙʦʣʦʤʞʪʦʡ ʶʤ. ʀʣ ʫʫʨʭʘʡʥ װʝ 
ʰʘʪʥʳ ʭװʨʵʵʛ ʩʦʥʛʦʭ ʛʦʣ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪ ʥʴ 

ʪʫʭʘʡʥ ʫʫʨʭʘʡʜ ʘʞʠʣʣʘʭ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞᴇᴇʩ 
ʭʘʤʘʘʨʩʘʥ ʘʞʣʳʥ ʪʘʣʙʘʡʥ ʭʘʤʛʠʡʥ ʙʘʛʘ ᴇʨʛᴇʥ ʶʤ. 
ʏʫʣʫʫʣʛʠʡʛ ʫʭʘʞ ʘʯʠʭʘʜ 5 ʤ3 ʫʪʛʫʫʨʳʥ 
ʙʘʛʪʘʘʤʞʪʘʡ ʫʨʚʫʫ ʫʪʛʫʫʨʪ ʵʢʩʢʘʚʘʪʦʨ ʘʞʠʣʣʘʥʘ 
ʛʵʞ װʟʵʭʵʜ ʘʞʣʳʥ ʪʘʣʙʘʡʥ ʭʘʤʛʠʡʥ ʙʘʛʘ ᴇʨʛᴇʥ ʥʴ 
20-30 ʤ ʙʘʡʥʘ. 

V. ʊᴆʃᴆɺʃᴆʃʊʀʁʅ ʍʋɺʀʃɹɸʈʋʋɼʓʅ 

ʍɸʈʔʎʋʋʃɸʃʊ 

ʀʣ ʫʫʨʭʘʡʥ ʪᴇʣᴇʚʣᴇʣʪʠʡʥ 4 ʭʫʚʠʣʙʘʨʫʫʜʳʛ 
ʪʦʦʮʦʞ ʛʘʨʛʘʩʘʥ ʙᴇʛᴇᴇʜ װʨ ʜװʥʛ ʜʘʨʘʘʭ ʭװʩʥʵʛʪ, 
ʟʫʨʛʫʫʜʘʜ װʟװװʣʵʚ. 

6-ʨ ʭװʩʥʵʛʪ. ʀʣ ʫʫʨʭʘʡʥ ʪᴇʣᴇʚʣᴇʣʪʠʡʥ ʭʫʚʠʣʙʘʨʫʫʜʳʥ 
ʭʘʨʴʮʫʫʣʘʣʪ 

ʍʫʚʠʣʙʘʨʫʫʜ 
ɸʰʠʛʣʘʣʪʳʥ 
ʞʠʣ 

ɼʠʩʢʘʫʥʪʘʣʩʘʥ 

ʤᴇʥʛᴇʥ ʫʨʩʛʘʣ, 

ʤʷʥ.$ 

1-ʨ ʭʫʚʠʣʙʘʨ 
/ʭʵʚʪʵʵ װʝʵʨ/ 

5 18,859.1 

2-ʨ ʭʫʚʠʣʙʘʨ /ʥʘʣʫʫ 

 /ʝʵʨװ
5 20,517,1 

3-ʨ ʭʫʚʠʣʙʘʨ 

/ʄʠʣʘʚʘ ᴆʎת/ 
5 20,460.5 

4-ʨ ʭʫʚʠʣʙʘʨ  

/ʄʠʣʘʚʘ ɹʘʣʘʥʩ/ 
5 18,866.4 

 

 
3-ʨ ʟʫʨʘʛ. ʊᴇʣᴇʚʣᴇʣʪʠʡʥ 1-ʨ ʭʫʚʠʣʙʘʨ 

 
4-ʨ ʟʫʨʘʛ. ʊᴇʣᴇʚʣᴇʣʪʠʡʥ 2-ʨ ʭʫʚʠʣʙʘʨ 
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5-ʨ ʟʫʨʘʛ. ʊᴇʣᴇʚʣᴇʣʪʠʡʥ 3-ʨ ʭʫʚʠʣʙʘʨ 

 
6-ʨ ʟʫʨʘʛ. ʊᴇʣᴇʚʣᴇʣʪʠʡʥ 4-ʨ ʭʫʚʠʣʙʘʨ 

ɼתɻʅʕʃʊ 

ʋʫʣʳʥ ʘʞʣʳʥ ʛʦʨʠʤʳʥ ʭʫʚʠʣʙʘʨ ʪʫʩ ʙװʨʜ 
ʭʦʣʙʦʛʜʦʭ ʘʰʠʛʣʘʣʪʳʥ ʪװʚʰʥװװʜʠʡʥ ʭᴇʨʩ ʙʘ 
ʭװʜʨʠʡʥ ʭʵʤʞʵʵʛ ʪʦʦʮʦʞ ʪʦʛʪʦʦʚ. 

ʋʫʣʳʥ ʘʞʣʳʥ ʛʦʨʠʤʳʥ 2 (ʥʘʣʫʫ װʝʵʨ) ʙʘ 3-ʨ 
(ʄʠʣʘʚʘ ᴆʎת) ʭʫʚʠʣʙʘʨ ʥʴ ʥʠʡʣʙʵʨ ʘʰʛʠʡʥ ʭʫʚʴʜ 
ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʙʘʡʥʘ.  

ʋʫʣʳʥ ʘʞʣʳʥ ʛʦʨʠʤʳʥ 4-ʨ ʭʫʚʠʣʙʘʨ ʥʴ ʫʫʣʳʥ 
ʘʞʣʳʥ ʭʵʤʞʵʵ ʞʠʛʜ, ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʭʫʚʴʜ 
ʭʵʨʵʛʞʠʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʥʘ.  

ɻʦʨʠʤʳʥ ʩʫʜʘʣʛʘʘʥʳ ʭʫʚʠʣʙʘʨʫʫʜʳʛ ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʭʫʚʴʜ ʭʵʨʵʛʞʠʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʭ, 
ʥʠʡʣʙʵʨ ʘʰʛʠʡʥ ʭʘʨʴʮʫʫʣʘʣʪʘʘʨ ʰʘʣʛʫʫʨ ʪʦʛʪʦʦʥ 
ʦʥʦʚʯʪʦʡ ʛʦʨʠʤʳʛ ʩʦʥʛʦʚ. 

ɼʵʵʨʭ 2 ʰʘʣʛʫʫʨʳʛ װʥʜʵʩʣʵʥ ʠʨʵʵʜװʡʜ ᴇʛᴇʭ ʘʰʠʛ 
ʥʴ ʠʭ ʙʘʡʭ, ʫʫʣʳʥ ʘʞʣʳʥ ʭʵʤʞʵʵ ʞʠʛʜ ʭʫʚʠʣʙʘʨ 
ʙʦʣʦʭ 3-ʨ (ʄʠʣʘʚʘ ᴆʎת) ʫʫʣʳʥ ʘʞʣʳʥ ʛʦʨʠʤʳʥ 
ʭʫʚʠʣʙʘʨʳʛ ʦʥʦʚʯʪʦʡ ʛʦʨʠʤ ʛʵʞ װʟʵʥ ʩʦʥʛʦʞ ʘʚʘʚ. 
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ʍʫʨʘʘʥʛʫʡ. ʊʵʩʨʵʭ ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʣʠʡʥ ʩʦʥʛʦʣʪʦʜ ʯʫʣʫʫʣʛʠʡʥ ʬʠʟʠʢ ʤʝʭʘʥʠʢ ʰʠʥʞ ʯʘʥʘʨ, ʪʵʩʣʵʭ 

ʘʨʛʘ, ʪʵʩʵʣʛʵʵʥʠʡ ʯʘʥʘʨʪ ʪʘʚʠʭ ʰʘʘʨʜʣʘʛʘ, ʮʵʥʵʛʠʡʛ ʪʵʩʣʵʭ ʥᴇʭʮᴇʣ, ʦʨʯʠʥ ʛʵʭ ʤʵʪ ʦʣʦʥ ʭװʯʠʥ ʟװʡʣʩʠʡʛ ʩʫʜʣʘʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʜʘʛ. ɻʵʩʵʥ ʭʵʜʠʡ ʯ ʄʦʥʛʦʣ ʫʣʩʳʥ ʭʵʤʞʵʵʥʜ ʭװʯʠʥ ʪᴇʛᴇʣʜᴇʨ ʤᴇʨʜᴇʛʜᴇʞ ʙʫʡ ʭʫʫʣʴ ʪʦʛʪʦʦʤʞ, 

ʜװʨʵʤ ʞʫʨʤʳʥ ʭװʨʵʵʥʜ ʵʨʛʵʣʪʠʡʛ ʟᴇʚʰᴇᴇʨʩᴇʥ ʪʵʩʨʵʭ ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʣʠʡʥ ʩʦʥʛʦʣʪ ʭʠʡʞ ʘʶʫʣʛװʡ 

ʘʞʠʣʣʘʛʘʘʛʘʘ ʭʘʥʛʘʥ, ʙʠʯʠʛ ʙʘʨʠʤʪ ʙʦʣʦʚʨʫʫʣʘʭʘʜ ʟᴇʚ ʥʵʨʰʣʠʡʛ ʘʰʠʛʣʘʞ ʭʵʚʰʠʭ ʥʴ ʤʵʨʛʵʞʣʠʡʥ 

ʙʘʡʛʫʫʣʣʘʛʫʫʜ ʙʦʣʦʥ ʠʥʞʝʥʝʨ ʪʝʭʥʠʢʠʡʥ ʘʞʠʣʯʜʳʥ ʥʵʥ ʪʵʨʛװװʥʠʡ ʘʥʭʘʘʨʘʭ ʘʩʫʫʜʘʣ ʙʦʣʞ ʙʘʡʥʘ. 

ʊϮʣʭϮϮʨ Ϯʛ: ʊʵʩʨʵʭ ʤʘʪʝʨʠʘʣ, ʭʫʫʣʴ ʪʦʛʪʦʦʤʞ, ʘʶʫʣʪʘʡ ʘʯʘʘ, ʟʘʩʛʠʡʥ ʛʘʟʨʳʥ ʪʦʛʪʦʦʣ

I. ʍʋʋʃʔ ʕʈʍ ɿתʁʅ ʆʈʏʀʅ 

ʄʦʥʛʦʣ ʫʣʩ 2004 ʦʥʳ 05-ʨ ʩʘʨʳʥ 06-ʥʳ ᴇʜᴇʨ 
ʋʣʩʳʥ ʠʭ ʭʫʨʣʘʘʨ ñʊʵʩʵʨʯ ʜʵʣʙʵʨʵʭ ʙʦʜʠʩ, 
ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʣʠʡʥ ʵʨʛʵʣʪʵʜ ʭʷʥʘʣʪ ʪʘʚʠʭ 
ʪʫʭʘʡ ʭʫʫʣʴò-ʛ ʘʥʭ ʙʘʪʘʣʩʘʥ ʙʘʡʜʘʛ. ʕʥʵ ʭʫʫʣʠʡʛ 
2013 ʦʥʳ 01-ʨ ʩʘʨʳʥ 31-ʥʠʡ ᴇʜʨʠʡʥ ʭʫʫʣʠʘʨ 
ʭװʯʠʥʛװʡ ʙʦʣʩʦʥʜ ʪʦʦʮʦʞ ñʊʵʩʵʨʯ ʜʵʣʙʵʨʵʭ 
ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʣʠʡʥ ʵʨʛʵʣʪʵʜ ʭʷʥʘʣʪ 
ʪʘʚʠʭ ʪʫʭʘʡ ʭʫʫʣʴò-ʥ ʰʠʥʵʯʣʵʩʵʥ ʥʘʡʨʫʫʣʛʳʛ 
ʜʘʛʘʞ ʤᴇʨʜᴇʭ ʙʦʣʩʦʥ. ʋʣʤʘʘʨ 2015 ʦʥ, 2017 ʦʥ, 
2020 ʦʥ, 2021 ʦʥ, 2022 ʦʥʫʫʜʘʜ ʭʫʫʣʠʡʥ ʥʵʤʵʣʪ 
ᴇᴇʨʯʣᴇʣʪװװʜ ʦʨʩʦʥ ʙʘʡʥʘ. 

ʋʛ ʭʫʫʣʠʡʥ ʭװʨʵʵʥʜ ɿʘʩʛʠʡʥ ʛʘʟʘʨ ñʊʵʩʵʨʯ 
ʜʵʣʙʵʨʵʭ ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʣʠʡʥ ʪʘʣʘʘʨʭ 
ʪᴇʨʠʡʥ ʥʵʛʜʩʵʥ ʙʦʜʣʦʛʳʛ ʭʵʨʵʛʞװװʣʵʭò; 
ñʊʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ 
ʥʵʛʜʩʵʥ ʜװʨʤʠʡʛ ʙʘʪʣʘʭò; ñʄʵʨʛʵʞʣʠʡʥ 
ʟᴇʚʣᴇʣʠʡʥ ʜװʨʤʠʡʛ ʙʘʪʣʘʭò; ñʇʠʨʦʪʝʭʥʠʢʠʡʥ 
ʭʵʨʵʛʩʣʠʡʛ װʡʣʜʚʵʨʣʵʭ, ʠʤʧʦʨʪʣʦʭ, ʘʰʠʛʣʘʭ 
ʜװʨʤʠʡʛ ʙʘʪʣʘʭò; ñʄʦʥʛʦʣ ʋʣʩʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ 
ʵʨʛʵʣʪʠʡʛ ʟᴇʚʰᴇᴇʨᴇʭ, ʦʣʦʥ ʫʣʩʘʜ ʙװʨʪʛʵʣʪʵʡ 
ʪʵʩʵʨʯ ʜʵʣʙʵʨʵʭ ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʵʣ 
ʙʦʣʦʥ ʪʵʜʛʵʵʨʠʡʥ װʥʜʩʵʥ ʪװװʭʠʡ ʵʜʠʡʥ 
ʞʘʛʩʘʘʣʪʳʛ ʙʘʪʣʘʭò; ñʄʵʜʵʵʣʣʠʡʥ ʥʵʛʜʩʵʥ ʩʘʥ 
ʭᴇʪʣᴇʭʪʵʡ ʭʦʣʙʦʛʜʩʦʥ ʞʫʨʤʳʛ ʙʘʪʣʘʭò, ñʊʵʩʵʨʯ 
ʜʵʣʙʵʨʵʭ ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʣʠʡʛ 
ʠʤʧʦʨʪʣʦʭ, ʵʢʩʧʦʨʪʣʦʭ ʭʠʣʠʡʥ ʙʦʦʤʪʳʛ ʪʦʛʪʦʦʭò 
ʛʵʩʵʥ ʙװʨʵʥ ʵʨʭʪʵʡ ʘʞʠʣʣʘʞ ʙʘʡʥʘ. 

ɻʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ ʘʩʫʫʜʘʣ ʵʨʭʵʣʩʵʥ ɿʘʩʛʠʡʥ 
ʛʘʟʨʳʥ ʛʠʰװװʥ ñʄʵʨʛʵʞʣʠʡʥ ʠʪʛʵʤʞʣʵʛʜʩʵʥ 
ʙʘʡʛʫʫʣʣʘʛʳʥ ʙʦʣʦʥ ʰʠʥʞʵʵʯʠʡʥ ʵʨʭ ʦʣʛʦʭ, 
ʩʫʥʛʘʭ, ʭװʯʠʥʛװʡ ʙʦʣʛʦʭ ʞʫʨʘʤò-ʛ ʙʘʪʣʘʭ ʙװʨʵʥ 
ʵʨʭʪʵʡ ʘʞʠʣʣʘʞ ʙʘʡʥʘ. 

ʊʵʩʵʨʯ ʜʵʣʙʵʨʵʭ ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʣʠʡʛ 
ʪᴇʤᴇʨ ʟʘʤʘʘʨ ʪʵʵʚʵʨʣʵʭʜʵʵ ʪᴇʤᴇʨ ʟʘʤʳʥ ʪʵʵʚʨʠʡʥ 
ʘʩʫʫʜʘʣ ʵʨʭʵʣʩʵʥ ʪᴇʨʠʡʥ ʟʘʭʠʨʛʘʘʥʳ ʪᴇʚ 
ʙʘʡʛʫʫʣʣʘʛʘ, ʪʘʛʥʫʫʣʳʥ ʪᴇʚ ʙʘʡʛʫʫʣʣʘʛʳʥ 
ʭʘʤʪʨʘʥ ʙʘʪʘʣʩʘʥ ʊᴇʤᴇʨ ʟʘʤʘʘʨ ʘʶʫʣʪʘʡ ʘʯʘʘ 
ʪʵʵʚʵʨʣʵʭ, ʘʯʠʞ ʙʫʫʣʛʘʭ, ʭʘʜʛʘʣʘʭ ʞʫʨʤʳʛ 
ʙʘʨʠʤʪʘʣʥʘ ʛʵʞ ʟʘʘʩʥʳ ʜʘʛʫʫ ʘʞʠʣʣʘʞ ʙʘʡʥʘ. 

ʊʵʩʵʨʯ ʜʵʣʙʵʨʵʭ ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʣʠʡʥ 
ʪʵʵʚʵʨʣʵʣʪʠʡʥ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ ʞʫʨʤʳʛ 
ʮʘʛʜʘʘʛʠʡʥ ʪᴇʚ ʙʘʡʛʫʫʣʣʘʛʘ ʤʵʨʛʵʞʣʠʡʥ ʭʷʥʘʣʪʳʥ 

ʪᴇʚ ʙʘʡʛʫʫʣʣʘʛʘʪʘʡ ʭʘʤʪʨʘʥ ʙʘʪʘʣʥʘ ʛʵʞ ʟʘʘʩʥʳ 
ʜʘʛʫʫ ʄʵʨʛʵʞʣʠʡʥ ʭʷʥʘʣʪʳʥ ʝʨᴇʥʭʠʡ ʛʘʟʘʨ, 
ʎʘʛʜʘʘʛʠʡʥ ʝʨᴇʥʭʠʡ ʛʘʟʨʳʥ ʜʘʨʛʘ ʥʘʨʳʥ ʭʘʤʪʨʘʥ 
ʙʘʪʘʣʩʘʥ 2022.03.07-ʥʳ ᴇʜʨʠʡʥ ʘ/68, ʘ/11 ʪʫʰʘʘʣ 
ñʊʵʩʵʨʯ ʜʵʣʙʵʨʵʭ ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʣʠʡʥ 
ʪʵʵʚʵʨʣʵʣʪʠʡʥ װʝʜ ʤᴇʨʜᴇʭ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ 
ʞʫʨʘʤò-ʳʛ ʜʘʛʘʥ ʤᴇʨʜᴇʞ ʙʘʡʥʘ. 

ʍʫʫʣʠʡʥ ʭʵʨʵʛʞʠʣʪʠʡʥ ʭװʨʵʵʥʜ ñʊʵʩʵʣʛʵʵʥʠʡ 
ʘʞʣʳʥ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ ʥʵʛʜʩʵʥ ʜװʨʵʤò-ʛ 
ʘʥʭ ɿʘʩʛʠʡʥ ʛʘʟʨʳʥ 2006 ʦʥʳ 06-ʨ ʩʘʨʳʥ 28-ʥʳ 
ᴇʜʨʠʡʥ 149-ʨ ʪʦʛʪʦʦʣʦʦʨ ʙʘʪʘʣʞ ʜʘʛʘʞ ʤᴇʨʜᴇʞ 
ʠʨʩʵʥ. ɿʘʩʛʠʡʥ ʛʘʟʨʳʥ 2019 ʦʥʳ 8-ʨ ʩʘʨʳʥ 7-ʥʳ 
ᴇʜʨʠʡʥ 313-ʨ ʪʦʛʪʦʦʣʦʦʨ ñʊʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ 
ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ ʥʵʛʜʩʵʥ ʜװʨʵʤò-ʛ ʰʠʥʵʯʣʵʥ 
ʙʘʪʘʣʩʘʥ. 

ʊʵʩʵʨʯ ʜʵʣʙʵʨʵʭ ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʣʠʡʥ 
ʵʨʛʵʣʪʵʜ ʭʷʥʘʣʪ ʪʘʚʠʭ ʪʫʭʘʡ ʭʫʫʣʠʡʥ 5.1.5-ʨ ʟװʡʣʜ 
ʄʦʥʛʦʣ ʋʣʩʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʵʨʛʵʣʪʠʡʛ 
ʟᴇʚʰᴇᴇʨᴇʭ, ʦʣʦʥ ʫʣʩʘʜ ʙװʨʪʛʵʣʪʵʡ ʪʵʩʵʨʯ ʜʵʣʙʵʨʵʭ 
ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʵʣ ʙʦʣʦʥ ʪʵʜʛʵʵʨʠʡʥ 
 ʭʠʡ ʵʜʠʡʥ ʞʘʛʩʘʘʣʪʳʛ ɿʘʩʛʠʡʥ ʛʘʟʘʨװװʥʜʩʵʥ ʪװ
ʙʘʪʘʣʥʘ ʛʵʞ ʟʘʘʩʘʥ ʙʘʡʜʘʛ. ʋʛ ʟʘʘʣʪʳʥ ʜʘʛʫʫ 
ɿʘʩʛʠʡʥ ʛʘʟʨʘʘʩ ʞʠʣ ʙװʨ ʫʛ ʞʘʛʩʘʘʣʪʳʛ ʰʠʥʵʯʣʵʥ 
ʙʘʪʘʣʞ, ʞʘʛʩʘʘʣʪʘʜ ʦʨʩʦʥ ʥʵʨ ʪᴇʨᴇʣ ʙװʭʠʡ ʪʵʩʨʵʭ 
ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʣʠʡʥ ʵʨʛʵʣʪʠʡʛ 
ʟᴇʚʰᴇᴇʨʯ ʙʘʡʥʘ. 

II. ʊʕʉʈʕʍ ɹʆɼʀʉ, ʊʕʉʕʃɻʕʕʅʀʁ 

ʍʕʈʕɻʉʃʀʁʅ ʉʆʅɻʆʃʊʆɼ ɸʅʍɸɸʈɸʍ 

ɿתʁʃʉ 

ʄʦʥʛʦʣ ʫʣʩʳʥ ɿʘʩʛʠʡʥ ʛʘʟʨʳʥ 2020 ʦʥʳ 05-ʨ 
ʩʘʨʳʥ 13-ʥʳ ᴇʜʨʠʡʥ 175 ʜʫʛʘʘʨ ʪʦʛʪʦʦʣ, 2021 ʦʥʳ 
05-ʨ ʩʘʨʳʥ 05-ʥʳ ᴇʜʨʠʡʥ 128 ʜʫʛʘʘʨ ʪʦʛʪʦʦʣ, 2022 
ʦʥʳ 04-ʨ ʩʘʨʳʥ 20-ʥʳ ᴇʜʨʠʡʥ 164 
ʜװʛʵʵʨ ʪʦʛʪʦʦʣʦʦʨ ñʄʦʥʛʦʣ ʫʣʩʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ 
ʵʨʛʵʣʪʠʡʛ ʟᴇʚʰᴇᴇʨᴇʭ, ʦʣʦʥ ʫʣʩʘʜ ʙװʨʪʛʵʣʪʵʡ 
ʪʵʩʵʨʯ ʜʵʣʙʵʨʵʭ ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʵʣ 
ʙʦʣʦʥ ʪʵʜʛʵʵʨʠʡʥ װʥʜʩʵʥ ʪװװʭʠʡ ʵʜʠʡʥ ʞʘʛʩʘʘʣʪò-
ʛ ʙʘʪʘʣʩʘʥ ʙʘʡʥʘ. ʋʛ ʞʘʛʩʘʘʣʪʘʜ ʦʨʩʦʥ ʥʵʨ ʪᴇʨᴇʣ 
ʙװʭʠʡ ʪʵʩʨʵʭ ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʣʵʵʩ ʘʞ 
ʘʭʫʡʥ ʥʵʛʞ ʙʘʡʛʫʫʣʣʘʛʫʫʜ ʩʦʥʛʦʣʪ ʭʠʡʥ ʘʰʠʛʣʘʞ 
ʙʘʡʥʘ. 
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2022 ʦʥʳ 04-ʨ ʩʘʨʳʥ 20-ʥʳ ᴇʜʨʠʡʥ 164 ʜװʛʵʵʨ 
ʪʦʛʪʦʦʣʦʦʨ ʙʘʪʣʘʛʜʩʘʥ ʞʘʛʩʘʘʣʪʳʛ 1-ʨ ʭװʩʥʵʛʪʵʵʨ 
.ʣʵʚװװʟװ

ʍװʩʥʵʛʪ 1. ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʵʨʛʵʣʪʠʡʛ ʟᴇʚʰᴇᴇʨᴇʭ, ʦʣʦʥ ʫʣʩʘʜ ʙװʨʪʛʵʣʪʵʡ ʪʵʩʵʨʯ ʜʵʣʙʵʨʵʭ ʙʦʜʠʩ, 
ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʵʣ ʙʦʣʦʥ ʪʵʜʛʵʵʨʠʡʥ װʥʜʩʵʥ ʪװװʭʠʡ ʵʜʠʡʥ ʞʘʛʩʘʘʣʪ 

ˉ 

ʊʵʩʵʨʯ ʜʵʣʙʵʨʵʭ ʙʦʜʠʩ, 

ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʵʣ ʙʦʣʦʥ 

ʪʵʜʛʵʵʨʠʡʥ װʥʜʩʵʥ ʪװװʭʠʡ 

ʵʜʠʡʥ ʪᴇʨᴇʣ 

ʊʵʩʵʨʯ ʜʵʣʙʵʨʵʭ ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʵʣ ʙʦʣʦʥ 

ʪʵʜʛʵʵʨʠʡʥ װʥʜʩʵʥ ʪװװʭʠʡ ʵʜʠʡʥ ʪᴇʨʣʠʡʥ ʭʵʣʙʵʨװװʜ 
ɹʘʨʘʘʥʳ ʢʦʜ 

ɸ ɹ ɺ ɻ 

ʅʵʛ.ʊʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʵʣ 

1 ʎʘʭʠʣʛʘʘʥ ʪʵʩʣװװʨ 

ɸʛʰʥʳ 

3603 
ʋʜʘʘʰʨʫʫʣʘʣʪʪʘʡ 

ʍʘʤʛʘʘʣʘʣʪʪʘʡ 

ɻʘʟʨʳʥ ʪʦʩ, ʭʠʡʥ ʮʦʦʥʦʛʠʡʥ 

2 ɻʘʣʳʥ ʙʷʣʪ ʪʵʩʣװװʨ ɸʛʰʥʳ ʭʦʥʛʠʦʪʦʡ 3603 

3 ʎʘʭʠʣʛʘʘʥ ʙʫʩ ʪʵʩʣװװʨ ʎʘʭʠʣʛʘʘʥ ʙʫʩ ʪʵʩʣװװʨʠʡʥ ʩʠʩʪʝʤ ʫʛʩʨʘʭ ʙʵʣʜʵʮ 3603 

4 
ʎʘʭʠʣʛʘʘʥ ʙʫʩ ʪʵʩʣװװʨʠʡʥ 

ʩʠʩʪʝʤ 

ʎʦʦʥʦʛ, ʰʧʫʨʳʥ 

3603 ɻʘʜʘʨʛʫʫʛʠʡʥ ʭʦʣʙʦʛʯ ʙʣʦʢʪʦʡ 

ʎʦʦʥʦʛʠʡʥ ʙʦʣʦʥ ʛʘʜʘʨʛʫʫʛʠʡʥ ʭʦʣʙʦʛʯ ʙʣʦʢʪʦʡ 

ʭʦʩʦʣʩʦʥ 

5 

ʎʦʯʠʨ ʜʘʤʞʫʫʣʘʭ ʰʠʞʤʠʡʥ 

ʛʘʜʘʨʛʫʫʛʠʡʥ ʫʜʘʘʰʨʫʫʣʘʛʯ 

ʩʠʩʪʝʤ 

ʎʦʯʠʨ ʜʘʤʞʫʫʣʘʭ ʰʠʞʤʵʵʨ ʭʦʣʙʦʭ 

3603 
ʎʦʭʠʣʪʳʥ ʜʦʣʛʠʦʥ ʜʘʤʞʫʫʣʘʭ ʛʫʫʨʩʪʘʡ ʭʦʣʙʦʛʯ ʙʣʦʢʪʦʡ 

6 ʎʘʭʠʤ ʪʵʩʣװװʨ 
ʋʪʘʩʪʘʡ 

3603 
ʋʪʘʩʛװʡ 

7 ʎʦʯʠʨ ʜʘʤʞʫʫʣʘʭ ʰʠʞʠʤ 

ɻʘʜʘʨʛʫʫʛʠʡʥ ʭʦʣʙʦʣʪʳʥ ʙʘʛʘ ʭװʯʠʥ ʯʘʜʣʳʥ 

3603 ᴆʥʜᴇʨ ʭװʯʠʥ ʯʘʜʣʳʥ 

ɻʘʟʨʳʥ ʪʦʩ, ʭʠʡʥ ʮʦʦʥʦʛʠʡʥ 

8 
ʎʦʭʠʣʪʳʥ ʜʦʣʛʠʦʥ ʜʘʤʞʫʫʣʘʭ 

ʛʫʫʨʩ 

ʎʘʭʠʣʛʘʘʥ ʙʫʩ ʪʵʩʣװװʨʠʡʥ ʩʠʩʪʝʤ ʫʛʩʨʘʭ ʙʵʣʜʵʮ 

3603 ʊʵʩʵʣʛʵʵʥʠʡ ʭʦʣʙʦʣʪʳʥ ʰʫʛʘʤʳʥ, ʪʵʩʣװװʨʛװʡ 

ʊʵʩʵʣʛʵʵʥʠʡ ʭʦʣʙʦʣʪʳʥ ʰʫʛʘʤʳʥ, ʪʵʩʣװװʨʪʵʡ 

9 ɻʘʣ ʜʘʤʞʫʫʣʘʭ ʰʠʞʠʤ  3603 

10 
ɻʘʣ ʜʘʤʞʫʫʣʘʭ ʰʠʞʤʠʡʥ 

ʘʩʘʘʛʫʫʨ 

ɻʘʣʳʥ 
3603 

ʎʘʭʠʣʛʘʘʥʳ 

ʍʦʸʨ.ʊʵʩʨʵʭ ʙʦʜʠʩ 

11 

ʎʵʥʵʛ ᴇʜᴇᴇʭ ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ 

ʭʵʨʵʛʩʵʣ ʙʵʣʪʛʵʭ ᴇʥʜᴇʨ ʭװʯʠʥ 

ʯʘʜʘʣʪʘʡ ʪʵʩʨʵʭ ʙʦʜʠʩ 

RDX 121-82-4 

TNT 118-96-7 

PETN 78-11-5 

PETN, TNT ʭʦʣʠʤʦʛ 8066-33-9 

12 ᴆʜᴇᴇʛʯ ʪʵʩʨʵʭ ʙʦʜʠʩ 
ʎʦʦʥʦʛ, ʰʧʫʨʳʥ 

3602 
ʏʠʛʣʵʩʵʥ װʡʣʯʣʵʣʪʵʡ ʛʘʜʘʨʛʫʫʛʠʡʥ 

13 ʇʝʨʬʦʨʘʮʠʡʥ ʮʵʥʵʛ ɻʘʟʨʳʥ ʪʦʩ, ʭʠʡʥ ʮʦʦʥʦʛʠʡʥ 3602 

14 ʇʨʝʩʧʣʠʪʠʡʥ ʮʵʥʵʛ ɻʘʟʨʳʥ ʪʦʩ, ʭʠʡʥ ʮʦʦʥʦʛʠʡʥ 3602 

15 ɸʤʤʦʥʠʪ ʪʵʩʨʵʭ ʙʦʜʠʩ ɹʦʦʜʦʣʪʦʡ, ʭʘʤʛʘʘʣʘʣʪʪʘʡ 3602 

16 ɼʠʥʘʤʠʪ ʪʵʩʨʵʭ ʙʦʜʠʩ ɹʦʨʪʦʛʦʪʦʡ, ʯʠʯʠʨʭʠʡʣʣʠʡʥ 3602 

17 ɻʨʘʥʫʣʠʪ ʪʵʩʨʵʭ ʙʦʜʠʩ ʄᴇʭʣᴇʛʪʵʡ, ʟʘʜʛʘʡ 3602 

18 ɸʥʬʦ ʪʵʩʨʵʭ ʙʦʜʠʩ 

ʕʥʛʠʡʥ ʥʘʡʨʣʘʛʘʪʘʡ, ʩʘʚʣʘʛʘʘʪʘʡ 

3602 
ʅʵʤʵʣʪ ʭʦʣʴʮʪʦʡ, ʩʘʚʣʘʛʘʘʪʘʡ 

ʕʥʛʠʡʥ ʥʘʡʨʣʘʛʘʪʘʡ, ʟʘʜʛʘʡ 

ʍװʥʜ ʘʥʬʦ ʩʘʚʣʘʛʘʘʪʘʡ 

19 ʕʤʫʣʴʩʠʡʥ ʪʵʩʨʵʭ ʙʦʜʠʩ 

ʉʘʚʣʘʛʘʘʪʘʡ, ʪʵʩʣװװʨʪ ʤʵʜʨʵʤʪʛʠʡ 

3602 
ʉʘʚʣʘʛʘʘʪʘʡ ʪʵʩʣװװʨʪ, ʤʵʜʨʵʤʪʛʠʡ ʙʫʩ 

ɿʘʜʛʘʡ 

ɸʥʬʦʛʠʡʥ ʭʦʣʴʮʪʦʡ ʟʘʜʛʘʡ 

ɻʫʨʘʚ.תʥʜʩʵʥ ʪװװʭʠʡ ʵʜ 

20 ɸʤʤʠʘʢʠʡʥ ʰװװ 
ɸʤʤʠʘʢʠʡʥ ʰװװ ʮʵʚʵʨ 

6884-52-2 

6484-52-2 

ɸʤʤʠʘʢʠʡʥ ʰװװ ʩװʚʵʨʭʵʛ 3102-30 
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45 

ˉ 

ʊʵʩʵʨʯ ʜʵʣʙʵʨʵʭ ʙʦʜʠʩ, 

ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʵʣ ʙʦʣʦʥ 

ʪʵʜʛʵʵʨʠʡʥ װʥʜʩʵʥ ʪװװʭʠʡ 

ʵʜʠʡʥ ʪᴇʨᴇʣ 

ʊʵʩʵʨʯ ʜʵʣʙʵʨʵʭ ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʵʣ ʙʦʣʦʥ 

ʪʵʜʛʵʵʨʠʡʥ װʥʜʩʵʥ ʪװװʭʠʡ ʵʜʠʡʥ ʪᴇʨʣʠʡʥ ʭʵʣʙʵʨװװʜ 
ɹʘʨʘʘʥʳ ʢʦʜ 

ɸ ɹ ɺ ɻ 

3603 

21 ɸʤʤʠʘʢʠʡʥ ʰװװʥʠʡ ʵʤʫʣʴʩ ɿʘʜʛʘʡ, ʤʵʜʨʵʛʞװװʣʵʵʛװʡ 
ʜʦʪʦʦʜʦʜ 

ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ 

2017 ʦʥʜ ʉʪʘʥʜʘʨʪ ʭʵʤʞʠʣ ʟװʡʥ ʛʘʟʨʘʘʩ 
ʙʘʪʣʘʛʜʩʘʥ ñMNS 4978:2017 ɸʶʫʣʪʘʡ ʘʯʘʘ. 
ɸʥʛʠʣʘʣ. ʊʵʵʚʵʨʣʵʣʪʵʜ ʪʘʚʠʭ ʝʨᴇʥʭʠʡ ʰʘʘʨʜʣʘʛʘò 
ʩʪʘʥʜʘʨʪʳʥ ʘʶʫʣʪʘʡ ʘʯʘʘʥʳ ʞʘʛʩʘʘʣʪʘʜ ʜʘʨʘʘʭ 32 
ʥʵʨ ʪᴇʨʣʠʡʥ ʪʵʩʨʵʭ ʙʦʜʠʩʫʫʜʳʛ ʟʘʘʩʘʥ ʙʘʡʜʘʛ.  
 .ʥʜ: 1. ɸɼʍ ʟʘʛʚʘʨʳʥ ʜʘʨʘʣʪʳʥ ʘʢʢʫʤʫʣʷʪʦʨʠ 2װת
ɸʢʚʘʪʦʣ 3. ɸʢʚʦʥʠʪ 4. ɸʣʶʤʦʪʦʣ  5. ɸʤʤʦʥʘʣ 6. 
6ɾʇ, ʇɾɺ-20, ʊ-19 ʟʘʛʚʘʨʳʥ ʘʤʤʦʥʠʪ 7. ʇʣʘʩʪʠʢ 
ʜʵʣʙʵʨʵʭ ʙʦʜʠʩ 8. ʅʠʪʨʦʵʬʠʨ ʦʨʩʦʥ ʥʘʡʨʣʘʛʘ 
ʙװʭʠʡ ʫʛʣʝʥʠʪ, ʜʝʪʦʥʠʪ, ʧʦʙʜʠʪ ʟʘʛʚʘʨʳʥ ʪʵʩʨʵʭ 
ʙʦʜʠʩ  9. ɻʝʢʩʦʛʝʥ 10. ɻʨʘʤʤʦʥʘʣ 11. ɻʨʘʤʤʦʥʠʪ 
12. ɻʨʘʥʠʪʦʣ 13. ɻʨʝʥʫʣʠʪ 14. ɻʨʘʥʫʣʦʪʦʣ 15. 
ɼʝʪʘʥʘʪʦʨ  16. ɼʠʥʘʬʪʘʣʠʪ 17. ʉʫʤʥ 18. ɼʘʨʴ 19. 
ʇʈ, ʂʇʈʋ ʟʘʛʚʘʨʳʥ ʧʝʨʬʦʨʘʪʦʨ  20. ɼʦʭʠʦʥʳ, 
ʤᴇʥʜᴇʨ ʵʩʵʨʛװװʮʵʭ ʙʦʣʦʥ ʙʫʩʘʜ ʧʫʫʞʠʥ  21. 
ʂɿɼʐ ʟʘʛʚʘʨʳʥ ʜʝʪʦʥʘʮʠʡʥ ʨʝʣʝ 22. ʊʝʪʨʠʣ 23. 
ʊʨʦʪʠʣ 24. ʊʵʥ ( ʧʝʥʪʘʵʨʠʪʨʠʪʪʝʪʨʘʥʠʪʨʘʪ ) 25. 
ʊᴇʤᴇʨ ʟʘʤʳʥ ʜʦʭʠʦʥʳ ʙʘʤʙʘʨ, ʧʝʪʘʨʜ 26. 
ʌʘʣʴʰʬʝʡʝʨװװʜ  27. ʌʝʡʝʨʚʝʨʢװװʜ 28. ʋʪʘʘʥʳ 
ʭᴇʚᴇʛʯ ʰʘʰʢ 29. ʊʝʨʤʦʤʫʬʝʣʠʡʥ ʰʘʰʢ 30. ʐ-
200, ʊʇ-400, ʊɻ-500, ʃɿ-2 ʟʘʛʚʘʨʳʥ ʰʘʰʢ 31. 
ɼʐɸ, ɼʐɺ, ɼʐʕ, ɼʐʊʊ ʟʘʛʚʘʨʳʥ ʪʵʩʵʣʛʵʵʥʠʡ 
ʦʣʩ 32. ɸʞ ʘʭʫʡʜ ʭʵʨʵʛʣʵʭ ʙʫʩʘʜ ʪʵʩʵʨʯ ʜʵʣʙʵʨʵʭ 
ʙʦʜʠʩ, ʵʜʣʵʣ. 

ñʊʵʩʵʨʯ ʜʵʣʙʵʨʵʭ ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʣʠʡʥ 
ʵʨʛʵʣʪʵʜ ʭʷʥʘʣʪ ʪʘʚʠʭ ʪʫʭʘʡ ʭʫʫʣʴò-ʥ ʰʠʥʵʯʣʵʩʵʥ 
ʥʘʡʨʫʫʣʛʳʛ ʜʘʛʘʞ ʤᴇʨʜᴇʭ ʙʦʣʩʥʦʦʨ ñʄʦʥʛʦʣ 
ʫʣʩʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʵʨʛʵʣʪʠʡʛ ʟᴇʚʰᴇᴇʨᴇʭ, ʦʣʦʥ 
ʫʣʩʘʜ ʙװʨʪʛʵʣʪʵʡ ʪʵʩʵʨʯ ʜʵʣʙʵʨʵʭ ʙʦʜʠʩ, 
ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʵʣ ʙʦʣʦʥ ʪʵʜʛʵʵʨʠʡʥ װʥʜʩʵʥ 
ʪװװʭʠʡ ʵʜʠʡʥ ʞʘʛʩʘʘʣʪò-ʜ ʟʘʘʩʘʥ ʥʵʨ ʪᴇʨᴇʣ ʙװʭʠʡ 
ʪʵʩʨʵʭ ʤʘʪʝʨʠʘʣʫʫʜʳʛ ʵʨʛʵʣʪʵʜ ʦʨʦʭʳʛ ʟᴇʚʰᴇᴇʨʯ 
ʙʘʡʥʘ. ʀʥʛʵʩʥʵʵʨ  ñMNS 4978:2017 ɸʶʫʣʪʘʡ ʘʯʘʘ. 
ɸʥʛʠʣʘʣ. ʊʵʵʚʵʨʣʵʣʪʵʜ ʪʘʚʠʭ ʝʨᴇʥʭʠʡ ʰʘʘʨʜʣʘʛʘò-
ʜ ʟʘʘʩʘʥ ʟʘʨʠʤ ʥʵʨ ʪᴇʨʣʠʡʥ ʪʵʩʨʵʭ ʙʦʜʠʩʫʫʜʳʛ 
ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʛװʡ ʙʦʣʩʦʥ. 

ʄʦʥʛʦʣ ʫʣʩʳʥ ʭʵʤʞʵʵʥʜ ʆʍʋ, ɸʚʩʪʨʘʣʠ, ɹʅʉʋ, 
ɹʅʊʋ, ɹʅʍɸʋ, ʐʚʝʜ ʟʵʨʵʛ ʫʣʩ ʦʨʥʫʫʜʘʘʩ 
 ,ʡʣʜʚʵʨʣʵʣʠʡʥ ʟʦʨʠʫʣʘʣʪʪʘʡ ʪʵʩʨʵʭ ʙʦʜʠʩװ
ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʣʠʡʛ ʠʤʧʦʨʪʦʦʨ ʭʫʜʘʣʜʘʥ ʘʚʯ 
ʘʰʠʛʣʘʞ ʙʘʡʥʘ. ᴆʥᴇᴇʛʠʡʥ ʙʘʡʜʣʘʘʨ ʜʵʣʭʠʡ 
ʥʠʡʪʵʜ ʛʘʨʩʘʥ ʮʘʨ ʪʘʭʘʣ, ʜʘʡʥ, ʭʠʣʠʡʥ ʭʦʨʠʛʪʦʡ 
ʭʦʣʙʦʦʪʦʡʛʦʦʨ ʘʞ ʘʭʫʡʥ ʥʵʛʞ ʙʘʡʛʫʫʣʣʘʛʫʫʜ 
ᴇᴇʨʩʜᴇʜ ʦʣʜʦʭ ʙʦʣʦʤʞʪʦʡ ʪʵʩʨʵʭ ʙʦʜʠʩ, 
ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʣװװʜʵʵʨ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʛ 
ʷʚʫʫʣʞ ʙʘʡʥʘ. ʕʥʵ ʜʘʚʘʛʜʘʰʛװʡ ʭװʯʠʥ ʟװʡʣ ʥʴ ʘʞ 
ʘʭʫʡʥ ʥʵʛʞ ʙʘʡʛʫʫʣʣʘʛʫʫʜʘʜ ʪᴇʨᴇʣ ʙװʨʠʡʥ ʪʵʩʨʵʭ 
ʤʘʪʝʨʠʘʣ ʘʰʠʛʣʘʭ ʥᴇʭʮᴇʣʠʡʛ ʙװʨʜװװʣʞ ʙʘʡʥʘ. 
ɻʵʚʯ ʷʤʘʨ ʪᴇʨʣʠʡʥ ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʣװװʜ 
ʭʦʦʨʦʥʜʦʦ ʭʦʩʦʣʞ ʘʞʠʣʣʘʭ ʙʦʣʦʤʞʪʦʡ, 
ʙʦʣʦʤʞʛװʡ ʪʘʣʘʘʨ ʪʫʭʘʡʥ ʪʵʩʵʣʛʵʵʥʠʡ 
ʭʵʨʵʛʩʣװװʜʠʡʥ ʪʝʭʥʠʢʠʡʥ ʟʘʘʚʨʳʛ ʘʥʭʘʘʨʯ 

ʩʫʜʣʘʥ, ʜʘʛʘʞ ʤᴇʨʜᴇʥ, ʊʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ 
ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ ʥʵʛʜʩʵʥ ʜװʨʤʠʡʛ ʭʘʥʛʘʞ 
ʘʞʠʣʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

III. ʊʕʉʈʕʍ ɹʆɼʀʉ, ʊʕʉʕʃɻʕʕʅʀʁ 

ʍʕʈʕɻʉʃʀʁʅ ʅʕʈʐʀʃɼ ɸʅʍɸɸʈɸʍ 

ɿתʁʃʉ 

 ʡʣʜʚʵʨʣʵʣʠʡʥ ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʰʠʛʣʘʭ ʪʵʩʨʵʭת
ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʣʠʡʥ ʩʦʥʛʦʣʪ, ʙװʨʪʛʵʣ, 
ʟʘʨʮʫʫʣʘʣʪʳʥ ʪʘʡʣʘʥʛ ʜʘʨʘʘʭ ʪװʚʰʠʥʜ ʭʠʡʞ 
ʛװʡʮʵʪʛʵʞ ʙʘʡʥʘ. װתʥʜ: 

1. ɸʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʦʨʜʳʛ ʘʰʠʛʣʘʭ ʪʝʭʥʠʢ 

ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʥʜʵʩʣʵʣ 

2. ʋʫʣʳʥ ʘʞʣʳʥ ʪᴇʣᴇʚʣᴇʛᴇᴇ, ʪʘʡʣʘʥ 

3. ʊʵʩʨʵʭ ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʵʣ 

 ʡʣʜʚʵʨʣʵʭ ʪʝʭʥʠʢ ʵʜʠʡʥ ʟʘʩʛʠʡʥװ

 ʥʜʵʩʣʵʣװ

4. ʊʵʩʨʵʭ ʤʘʪʝʨʠʘʣʳʥ ʘʛʫʫʣʘʭʳʥ ʟʫʨʘʛ 

ʪᴇʩᴇʣ 

5. ᴆʨᴇʤʜʣᴇʛ, ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ ʧʘʩʧʦʨʪ 

6. ʊʵʩʵʣʛʵʵʥʠʡ ʘʞʠʣ ʷʚʫʫʣʘʭ ʭʷʥʘʣʪʳʥ 

ʭʫʫʜʘʩ 

7. ʊʵʩʨʵʭ ʤʘʪʝʨʠʘʣʳʥ ʟʘʨʮʫʫʣʘʣʪ, 

ʵʨʛʵʣʪʠʡʥ ʪʘʡʣʘʥ 

ɼʵʵʨʭ ʙʠʯʠʛ ʙʘʨʠʤʪ ʙʦʣʦʚʩʨʫʫʣʘʣʪʘʜ ʜʦʦʨʭ 
ʜʫʪʘʛʜʘʣʪʘʡ ʪʘʣʫʫʜ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ. װתʥʜ: 

¶ ʊʵʩʣװװʨʠʡʛ (ʙʷʣʪ ʪʵʩʣװװʨ, ʮʘʭʠʣʛʘʘʥ 

ʪʵʩʣװװʨ, ʮʘʭʠʣʛʘʘʥ ʙʫʩ ʪʵʩʣװװʨ, ʮʘʭʠʤ 

ʪʵʩʣװװʨ) ʜʝʪʦʥʘʪʦʨ, ʮʘʭʠʣʛʘʘʥ ʙʷʣʪ, 

ʢʘʧʩʫʣʴ, ʥʦʥʝʣ ʛʵʭ ʤʵʪʵʵʨ, ᴆʜᴇᴇʛʯʠʡʛ 

ʙװװʩʪʝʨ, ʰʘʰʢʠ ʛʵʭ ʤʵʪʵʵʨ, ʎʘʭʠʣʛʘʘʥ 

ʙʫʩ ʪʵʩʣװװʨʠʡʥ ʩʠʩʪʝʤʠʡʛ ʠʩʢʨʘ, ʩʥʠʚ, 

ʥʦʥʝʣ ʛʫʫʨʩ ʛʵʭ ʤʵʪʵʵʨ ʧʨʘʢʪʠʢ ʭʵʣʣʵʛ 

ʘʰʠʛʣʘʞ ʙʠʯʠʭ, ñʊʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʵʣò 

ʛʵʩʵʥ ʥʵʨʰʣʵʵʨ ʷʤʘʨ ʭʵʨʵʛʩʵʣ ʥʴ 

ʪʦʜʦʨʭʦʡʛװʡ ʪʦʦ ʙʘʨʠʤʪ ʙʠʯʠʭ 

ʪʦʭʠʦʣʜʣʫʫʜ ʙʠʯʠʛ ʙʘʨʠʤʪʳʥ 

ʙʦʣʦʚʩʨʫʫʣʘʣʪʘʥʜ ᴇʨʛᴇʥ ʘʞʠʛʣʘʛʜʘʞ 

ʙʘʡʥʘ. ʕʥʵ ʥʴ ʘʞ ʘʭʫʡʥ ʥʵʛʞ 

ʙʘʡʛʫʫʣʣʘʛʫʫʜ ʪʵʩʨʵʭ ʤʘʪʝʨʠʘʣʳʥ 

ʟʘʨʮʫʫʣʘʣʪʳʥ ʪʘʡʣʘʥ, ʪᴇʣᴇʚʣᴇʛᴇᴇ, 

ʙװʨʪʛʵʣʵʵ ʙʫʨʫʫ ʙʦʣʦʚʩʨʫʫʣʘʭ, 

ʪᴇᴇʨᴇʛʜᴇʣ װװʩʛʵʭ, װʣ ʦʡʣʛʦʣʮʦʣ ʛʘʨʘʭ 

ʟʵʨʵʛ ʵʨʩʜʣʠʡʛ ʙʠʡ ʙʦʣʛʦʞ ʙʦʣʦʭʦʦʨ 

ʙʘʡʥʘ. 

¶ ʄʦʥʛʦʣ ʫʣʩʳʥ ɿʘʩʛʠʡʥ ʛʘʟʨʳʥ 2020 ʦʥʳ 

175 ʜʫʛʘʘʨ ʪʦʛʪʦʦʣʦʦʨ ñɻʘʣʳʥ ʙʷʣʪ 

https://www.legalinfo.mn/law/details/9057
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ʪʵʩʣװװʨò-ʛ ʘʰʠʛʣʘʭʳʛ ʭʦʨʠʛʣʦʩʦʥ ʙᴇʛᴇᴇʜ 

ɿʘʩʛʠʡʥ ʛʘʟʨʳʥ 2021 ʦʥʳ 05-ʨ ʩʘʨʳʥ 05-

ʥʳ ᴇʜʨʠʡʥ 128 ʜʫʛʘʘʨ ʪʦʛʪʦʦʣʦʦʨ 

 ʣʵʥ ʘʰʠʛʣʘʭʳʛ ʟᴇʚʰᴇᴇʨʩᴇʥװװʨʛʵʣʞװ

ʙʘʡʜʘʛ. 2020 ʦʥʜ ʟʘʨʠʤ ʫʫʨʭʘʡʥ ʪʝʭʥʠʢ 

ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʥʜʵʩʣʵʣ, ʫʫʣʳʥ ʘʞʣʳʥ 

ʪᴇʣᴇʚʣᴇʛᴇᴇʥʜ ñɻʘʣʳʥ ʙʷʣʪ ʪʵʩʣװװʨò 

ʘʰʠʛʣʘʭʘʘʨ ʪʫʩʛʘʩʘʥ ʙʘʡʜʘʛ. ɸʰʠʛʣʘʭ 

ʙʦʣʦʤʞʛװʡ ʟװʡʣʠʡʛ ʙʠʯʠʛ ʙʘʨʠʤʪʳʥ 

ʭװʨʵʵʥʜ ʘʰʠʛʣʘʥʘ ʛʵʞ ʪʫʩʛʘʭ ʥʴ ʪʫʭʘʡʥ 

ʙʘʡʛʫʫʣʣʘʛʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʜ ʜʦʛʦʣʜʦʣ 

 ʣʵʭ ʵʨʩʜʵʣʪʵʡװװʨʜװʩʛʵʭ ʥᴇʭʮᴇʣʠʡʛ ʙװװ

ʛʵʞ װʟʵʞ ʙʦʣʦʭʦʦʨ ʙʘʡʥʘ. 

ʍʵʜʠʡʛʵʵʨ ʄʦʥʛʦʣ ʫʣʩʘʜ ʛʘʜʥʳ ʫʣʩ ʦʨʦʥʜ 
 ,ʡʣʜʚʵʨʠʡʥ, ʦʣʦʥ ʥʵʨ ʪᴇʨᴇʣװ ʡʣʜʚʵʨʣʵʞ ʙʫʡ ʦʣʦʥװ
ʩʝʨʠ, ʜʫʛʘʘʨ, ʭװʯʠʥ ʯʘʜʘʣ ʙװʭʠʡ ʪʵʩʨʵʭ 
ʤʘʪʝʨʠʘʣʫʫʜʳʛ ʵʨʛʵʣʪʵʜ ʦʨʫʫʣʞ ʘʰʠʛʣʘʞ ʙʫʡ 
ʙʦʣʦʚʯ ʙʠʯʠʛ ʙʘʨʠʤʪ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʞʣʳʥ 
ʭװʨʵʵʥʜ ɿʘʩʛʠʡʥ ʛʘʟʨʘʘʩ ʙʘʪʘʣʩʘʥ ñʄʦʥʛʦʣ ʫʣʩʳʥ 
ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʵʨʛʵʣʪʠʡʛ ʟᴇʚʰᴇᴇʨᴇʭ, ʦʣʦʥ ʫʣʩʘʜ 
ʙװʨʪʛʵʣʪʵʡ ʪʵʩʵʨʯ ʜʵʣʙʵʨʵʭ ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ 
ʭʵʨʵʛʩʵʣ ʙʦʣʦʥ ʪʵʜʛʵʵʨʠʡʥ װʥʜʩʵʥ ʪװװʭʠʡ ʵʜʠʡʥ 
ʞʘʛʩʘʘʣʪò-ʜ ʟʘʘʩʥʳ ʜʘʛʫʫ ʥʵʛʜʩʵʥ ʥʵʨ ʪʦʤʲʸʦʛ 
ʘʰʠʛʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. ʄᴇʥ ʥʵʛʜʩʵʥ 
ʥʵʨʰʣʵʵʩ ʛʘʜʥʘ ʪʵʩʨʵʭ ʤʘʪʝʨʠʘʣ װʡʣʜʚʵʨʣʵʩʵʥ 
 ʡʣʜʚʵʨʠʡʥ ʥʵʨ, ʪʫʭʘʡʥ ʪʵʩʨʵʭ ʤʘʪʝʨʠʘʣʳʥ ʪᴇʨᴇʣװ
ʟʦʨʠʫʣʘʣʪ, ʭװʯʠʥ ʯʘʜʣʳʛ ʥʴ ʟᴇʚ ʪʦʜʦʨʭʦʡʣʞ ʙʠʯʠʛ 
ʙʘʨʠʤʪ ʙʦʣʦʚʩʨʫʫʣʘʭ ʥʴ ʤʵʨʛʵʞʣʠʡʥ 
ʙʘʡʛʫʫʣʣʘʛʫʫʜ ʙʦʣʦʥ ʠʥʞʝʥʝʨ ʪʝʭʥʠʢʠʡʥ 
ʘʞʠʣʯʜʳʥ ʥʵʥ ʪʵʨʛװװʥʠʡ ʘʥʭʘʘʨʘʭ ʘʩʫʫʜʘʣ ʶʤ.  

IV. ɼתɻʅʕʃʊ 

[1] ʄʦʥʛʦʣ ʫʣʩʘʜ 2013 ʦʥʦʦʩ ñʊʵʩʵʨʯ ʜʵʣʙʵʨʵʭ 
ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʣʠʡʥ ʵʨʛʵʣʪʵʜ ʭʷʥʘʣʪ 
ʪʘʚʠʭ ʪʫʭʘʡ ʭʫʫʣʴò-ʥ ʰʠʥʵʯʣʵʩʵʥ ʥʘʡʨʫʫʣʛʳʛ 
ʜʘʛʘʞ ʤᴇʨʜᴇʭ ʙʦʣʩʥʦʦʨ ñʄʦʥʛʦʣ ʫʣʩʳʥ ʥʫʪʘʛ 
ʜʵʚʩʛʵʨʪ ʵʨʛʵʣʪʠʡʛ ʟᴇʚʰᴇᴇʨᴇʭ, ʦʣʦʥ ʫʣʩʘʜ 
ʙװʨʪʛʵʣʪʵʡ ʪʵʩʵʨʯ ʜʵʣʙʵʨʵʭ ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ 
ʭʵʨʵʛʩʵʣ ʙʦʣʦʥ ʪʵʜʛʵʵʨʠʡʥ װʥʜʩʵʥ ʪװװʭʠʡ ʵʜʠʡʥ 
ʞʘʛʩʘʘʣʪò-ʜ ʟʘʘʩʘʥ ʥʵʨ ʪᴇʨᴇʣ ʙװʭʠʡ ʪʵʩʨʵʭ 
ʤʘʪʝʨʠʘʣʫʫʜʳʛ ʵʨʛʵʣʪʵʜ ʦʨʦʭʳʛ ʟᴇʚʰᴇᴇʨʯ ʙʘʡʥʘ. 
ʋʛ ʞʘʛʩʘʘʣʪʘʜ ʦʨʩʦʥ ʥʵʨ ʪᴇʨᴇʣ ʙװʭʠʡ ʪʵʩʨʵʭ 
ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʣװװʜʵʵʩ ʪʵʩʨʵʭ 
ʤʘʪʝʨʠʘʣʳʥ ʩʦʥʛʦʣʪ ʭʠʡʥ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞ 
ʙװʨʜʵʞ ʙʘʡʥʘ. 

[2] ɿʘʩʛʠʡʥ ʛʘʟʨʘʘʩ ʙʘʪʘʣʩʘʥ ñʄʦʥʛʦʣ ʫʣʩʳʥ ʥʫʪʘʛ 
ʜʵʚʩʛʵʨʪ ʵʨʛʵʣʪʠʡʛ ʟᴇʚʰᴇᴇʨᴇʭ, ʦʣʦʥ ʫʣʩʘʜ 
ʙװʨʪʛʵʣʪʵʡ ʪʵʩʵʨʯ ʜʵʣʙʵʨʵʭ ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ 
ʭʵʨʵʛʩʵʣ ʙʦʣʦʥ ʪʵʜʛʵʵʨʠʡʥ װʥʜʩʵʥ ʪװװʭʠʡ ʵʜʠʡʥ 
ʞʘʛʩʘʘʣʪò-ʜ ʟʘʘʩʥʳ ʜʘʛʫʫ ʥʵʛʜʩʵʥ ʥʵʨ ʪʦʤʲʸʦʛ ʘʞ 
ʘʭʫʡʥ ʥʵʛʞ ʙʘʡʛʫʫʣʣʘʛʫʫʜ ʪʵʩʨʵʭ ʤʘʪʝʨʠʘʣʳʥ 
ʟʘʨʮʫʫʣʘʣʪʳʥ ʪʘʡʣʘʥ, ʪᴇʣᴇʚʣᴇʛᴇᴇ, ʙװʨʪʛʵʣʠʡʥ 
ʙʠʯʠʛ ʙʘʨʠʤʪ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʘʰʠʛʣʘʭ 
ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ.  

 

V. ɸʐʀɻʃɸʉɸʅ ʄɸʊɽʈʀɸʃ 
[1] ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʵʨʛʵʣʪʠʡʛ 
ʟᴇʚʰᴇᴇʨᴇʭ, ʦʣʦʥ ʫʣʩʘʜ ʙװʨʪʛʵʣʪʵʡ ʪʵʩʵʨʯ ʜʵʣʙʵʨʵʭ 
ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʵʣ ʙʦʣʦʥ ʪʵʜʛʵʵʨʠʡʥ 

 ,ʭʠʡ ʵʜʠʡʥ ʞʘʛʩʘʘʣʪ., 2020 ʦʥ, 2021 ʦʥװװʥʜʩʵʥ ʪװ
2022 ʦʥ. 

[2] MNS 4978:2017 ñɸʶʫʣʪʘʡ ʘʯʘʘ. ɸʥʛʠʣʘʣ. 
ʊʵʵʚʵʨʣʵʣʪʵʜ ʪʘʚʠʭ ʝʨᴇʥʭʠʡ ʰʘʘʨʜʣʘʛʘò., 2017 ʦʥ. 

[3] ʊʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ 
ʥʵʛʜʩʵʥ ʜװʨʵʤ., 2019 ʦʥ. 

[4] ʊʵʩʵʨʯ ʜʵʣʙʵʨʵʭ ʙʦʜʠʩ, ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʣʠʡʥ 
ʵʨʛʵʣʪʵʜ ʭʷʥʘʣʪ ʪʘʚʠʭ ʪʫʭʘʡ ʭʫʫʣʴ., 2013 ʦʥ
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ʋʍɸɾ ɸʏʀʍ ʊʆʅʆɻ ʊᴆʍᴆᴆʈᴆʄɾʀʁʅ ʉʆʅɻʆʃʊ, ɹתʊʕʕʃʀʁɻ 

ʊʆʆʎʆʍ ʅʔ 
 

ʎ.ʅʘʥʩʘʣʤʘʘ1, ʕ.ʆʨʭʦʥ2 

1 ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ, ʄʦʥʛʦʣ ʫʣʩ, ʐʋʊʀʉ-ʠʡʥ ʭʘʨʴ̫ ʘ ʋʫʣ ʫʫʨʭʘʡʥ ʭװʨʵʵʣʵʥ- 

ʕʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜʵʜ ʘʞʠʣʪʘʥ, ʤʘʛʠʩʪʨ 
2 ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ, ʄʦʥʛʦʣ ʫʣʩ, ʐʋʊʀʉ-ʠʡʥ ʭʘʨʴ̫ ʘ ʋʫʣ ʫʫʨʭʘʡʥ ʭװʨʵʵʣʵʥ- 

ʕʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜʵʜ ʘʞʠʣʪʘʥ, ʤʘʛʠʩʪʨ 

nansaa8411@gmail.com, ʦrkhon.erdeneb@gmail.com 

 

ʍʫʨʘʘʥʛʫʡ ð ʋʭʘʞ, ʘʯʠʭ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞװװʜʠʡʛ ʩʦʥʛʦʭʜʦʦ ʪʫʭʘʡʥ ʫʫʨʭʘʡʥ ʫʫʣ- ʪʝʭʥʠʢʠʡʥ ʥᴇʭʮᴇʣᴇᴇʩ ʥʴ 

ʭʘʤʘʘʨʫʫʣʘʥ ʩʦʥʛʦʭ ʰʘʣʛʫʫʨʳʛ ʪʦʛʪʦʦʩʦʥ ʙʘʡʜʘʛ.  ʀʥʛʵʵʜ ʫʪʛʫʫʨʳʥ ʙʘʛʪʘʘʤʞʘʘʩ ʭʘʤʘʘʨʫʫʣʘʥ ʭʵʜ ʭʵʜʵʥ 

 ʪʵʵʣʵʵʨ  ʭʘʨʴʮʫʫʣʘʥ ʩʦʥʛʦʣʪʳʛװʥʵ, ʘʰʠʛʣʘʣʪʳʥ ʟʘʨʜʘʣ, ʙװ ʜʠʡʛ ʩʦʥʛʦʥ ʘʚʯװװʡʣʜʚʵʨʠʡʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞװ

ʭʠʡʜʵʛ.  

ʊϮʣʭϮϮʨ Ϯʛð ʀʣ ʫʫʨʭʘʡ,  ɻ ʢʩʢʘʚʘʪʦʨʳʥ ʩʦʥʛʦʣʪ, ʙϮʪʵʵʣ

I. ʋɼʀʈʊɻɸʃ 

ʕʢʩʢʘʚʘʪʦʨ ʘʚʪʦʩʘʤʦʩʚʘʣʳʥ ʩʦʥʛʦʣʪʦʥʜ ʪʝʭʥʠʢ, 
ʪʝʭʥʦʣʦʛʠ, ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪʳʥ ʦʣʦʥ ʭװʯʠʥ ʟװʡʣ 
ʥᴇʣᴇᴇʣʥᴇ. ʕʢʩʢʘʚʘʪʦʨ, ʘʚʪʦʩʘʤʦʩʚʘʣʳʥ ʪʝʭʥʠʢʠʡʥ 
 ,ʣʵʣʪ (ʰʘʥʘʛʘʥʳ ʙʦʣʦʥ ʪʵʚʰʥʠʡ ʙʘʛʪʘʘʤʞװװʟװ
ʜʘʘʮ), ʯʫʣʫʫʣʛʠʡʥ ʬʠʟʠʢ ʤʝʭʘʥʠʢ ʰʠʥʞ ʯʘʥʘʨ 
(ʥʷʛʪ, ʰʘʥʘʛʘ ʜװװʨʛʵʣʪʠʡʥ ʙʦʣʦʥ ʩʠʡʨʵʛʞʠʣʪʠʡʥ 
ʢʦʵʬʬʠʮʠʝʥʪ) ʫʫʣ ʪʝʭʥʠʢʠʡʥ ʥᴇʭʮᴇʣ (ʪʵʵʚʨʠʡʥ 
ʟʘʡ, ʫʫʨʭʘʡʥ ʛװʥ) ʟʵʨʵʛ  ʭװʯʠʥ ʟװʡʣʩʠʡʥ 
ʥᴇʣᴇᴇʣʣʠʡʛ ʮʦʛʮʦʦʨ ʥʴ ʪʫʩʛʘʩʘʥ ʘʨʛʘʯʣʘʣ, ʘʨʛʘ 
ʟװʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭ ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘʪʘʡ ʶʤ. 

II. ʆʅʆʃʓʅ ʍʕʉʕɻ 

ʆʍʋ-ʳʥ ʵʨʜʵʤʪʵʜ ʧʨʦʬʝʩʩʦʨ ɸ.ɸ. ʂʫʣʝʰʦʚ, ʃʝʣʴ 
ʥʘʨʳʥ ʫʜʠʨʜʣʘʛʘʘʨ ʷʚʫʫʣʩʘʥ ʪʫʨʰʠʣʪʳʥ װʨ ʜװʥ, 
ʧʨʦʬʝʩʩʦʨ ʇ.ʀ. ʊʦʤʘʢʦʚ, ɻʦʣʣʘʥʜʳʥ ʤʵʨʛʵʞʠʣʪʵʥ 
ʇʠʪʝʨ -ʗʥ ʂʣʝʡʪʝʨʥ ʥʘʨʳʥ ʘʨʛʫʫʜʳʛ ʭʘʨʴʮʫʫʣʩʘʥ 
ʩʫʜʘʣʛʘʘ, ʕʨʜʵʥʵʪ, ʐʘʨʳʥ ʛʦʣ, ɹʘʛʘʥʫʫʨ, ʐʠʚʵʵ ï 
ʆʚʦʦ, ʋʭʘʘ ʭʫʜʘʛ ʫʫʨʭʘʡʥ ʥᴇʭʮᴇʣʜ ʋʋʀʉ, ʋʫʣ 
ʫʫʨʭʘʡʥ ʭװʨʵʵʣʵʥʛʠʡʥ ʤʵʨʛʵʞʠʣʪʵʥװװʜ, 
 ʥʜװʨ ʜװ ʡʣʜʚʵʨʣʵʣʠʡʥ ʙʦʣʦʥ ʦʥʦʣʳʥ ʪʫʨʰʠʣʪʳʥװ
ʵʢʩʢʘʚʘʪʦʨʳʥ ʫʪʛʘʣʪʳʥ ʦʥʦʚʯʪʦʡ ʪʦʦʛʦʦʨ ʥʴ  
ʘʚʪʦʩʘʤʦʩʚʘʣʳʥ ʜʘʘʮ, ʪʵʚʰʥʠʡ ʙʘʛʪʘʘʤʞʠʡʛ 
ʪʦʜʦʨʭʦʡʣʦʥ ʩʦʥʛʦʭ ʘʨʛʘʯʣʘʣʳʛ ʙʦʣʦʚʩʨʫʫʣʩʘʥ 
ʙʘʡʥʘ.  

ʇʨʦʬʝʩʩʦʨ ɹ.ʇװʨʵʚʪʦʛʪʦʭ ʟʦʭʠʦʛʯʠʡʥ ʰʠʥʵʵʨ 
ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʘʨʛʘʯʣʘʣʳʥ ʛʦʣ ʦʥʮʣʦʛ ʥʴ: 

ʉʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ װʨ ʜװʥʜ ʙʦʣʦʚʩʨʫʫʣʩʘʥ 
ʫʫʨʭʘʡʥ ʘʚʪʦʪʵʵʚʨʠʡʥ ʟʘʛʚʘʨʳʛ ʘʰʠʛʣʘʥ ʪʝʭʥʠʢ, 
ʪʝʭʥʦʣʦʛʠ, ʵʜʠʡʥ ʟʘʩʘʛ ï ʵʢʦʣʦʛʠʡʥ װʥʜʵʩʣʵʣ, 
ʪʦʦʮʦʦʥʜ ʪʫʣʛʫʫʨʣʘʥ ʵʢʩʢʘʚʘʪʦʨʳʥ ʫʪʛʫʫʨʳʥ 
ʙʘʛʪʘʘʤʞ, ʪʵʵʚʨʠʡʥ ʟʘʡʥʘʘʩ ʭʘʤʘʘʨʫʫʣʘʥ 
ñɸʚʪʦʩʘʤʦʩʚʘʣʳʛ ʘʯʘʘʣʘʭ ʫʪʛʘʣʪʳʥ ʦʥʦʚʯʪʦʡ ʪʦʦò 
-ʛ ʪʦʜʦʨʭʦʡʣʦʭ ʘʨʛʳʛ ʰʠʥʵʯʠʣʵʥ ʙʦʣʦʚʩʨʫʫʣʩʘʥ 
(1-ʨ ʭװʩʥʵʛʪ) ᴇᴇʨᴇᴇʨ ʭʵʣʙʵʣ ʫʫʣ ï ʪʝʭʥʠʢʠʡʥ 
ʥᴇʭʮᴇʣᴇᴇʩ ʥʴ ʭʘʤʘʘʨʫʫʣʘʥ ʩʦʥʛʦʭ ʰʘʣʛʫʫʨʳʛ 
ʪʦʛʪʦʦʩʦʥ.  

ʍװʩʥʵʛʪ 1. ɸʚʪʦʩʘʤʦʩʚʘʣʳʛ ʘʯʘʘʣʘʭ ʫʪʛʘʣʪʳʥ 
ʦʥʦʚʯʪʦʡ ʪʦʦ 

ʕʢʩʢʘʚʘʪʦʨʳʥ 

ʫʪʛʫʫʨʳʥ 
ʙʘʛʪʘʘʤʞ, ʤ3 

ʊʵʵʚʨʠʡʥ ʟʘʡʥʘʘʩ (ʢʤ) ʭʘʤʘʘʨʩʘʥ 

ʫʪʛʘʣʪʳʥ ʦʥʦʚʯʪʦʡ ʪʦʦ ñnò 

ʊʵʵʚʨʠʡʥ ʟʘʡ, ʢʤ 

1 ï 2 3 ï 4 5 ï 6 7 ï 8 

3 ï 4 5 ï 6 7 ï 8 9 ï 10 11 ï 12 

5 ï 6 5 ï 6 7 ï 8 8 ï 9 10 ï 11 

8 ï 10 4 ï 5 6 ï 8 8 ï 9 9 ï 10 

12 ï 16 4 ï 5 6 ï 7 7 ï 8 9 ï 10 

20 ï 25 4 5 ï 6 7 ï 8 8 ï 9 

ʋʪʛʘʣʪʳʥ ʪʦʦʥʜ ʰʫʫʜ ʥᴇʣᴇᴇʣʜᴇʛ ʯʫʣʫʫʣʛʠʡʥ 
ʬʠʟʠʢ ïʤʝʭʘʥʠʢʠʡʥ ʰʠʥʞ ʯʘʥʘʨ (ʵʟʣʵʭװװʥʠʡ 
ʤʘʩʩ, ʩʠʡʨʵʛʞʠʣʪ, ʫʪʛʫʫʨ ʜװװʨʛʵʣʪ, ʪʵʚʰʠʥ ʜʵʭ 
ʥʷʛʪʨʘʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪ), ʪʝʭʥʠʢʠʡʥ װʟװװʣʵʣʪ 
(ʵʢʩʢʘʚʘʪʦʨʳʥ ʫʪʛʫʫʨʳʥ ʙʘʛʪʘʘʤʞ, ʦʚʦʦʣʞ 
ʘʯʘʘʣʘʭ ʢʦʵʬʬʠʮʠʝʥʪ)-ʵʵʩ ʥʴ ʭʘʤʘʘʨʫʫʣʘʥ 
ʫʪʛʘʣʪʳʥ ʪʦʦʛ ʪʦʜʦʨʭʦʡʣʥʦ.  

ʕʢʩʢʘʚʘʪʦʨʳʥ ʙװʪʵʵʣʠʡʛ ʜʘʨʘʘʭ ʘʨʛʘʯʣʘʣʘʘʨ 
ʪʦʦʮʦʦʣʦʥ װʨ ʜװʥʛ 8,9-ʨ ʭװʩʥʵʛʪʵʜ װʟװװʣʵʚ.  

ὗ̞ ̗
ϽϽ̔ Ͻ̅̍ Ͻ̞Ͻ̓  ̖  ́Ͻ ̔ ̘

̞ Ͻ̍̒
ȟ ʤ3/ʮʘʛ 

    ʪʵʵʣ, ʤ3/ʮʘʛװʥʜ: Qʵʮ - ʎʘʛʠʡʥ ʙʦʜʠʪ ʙװת
E- ʕʢʩʢʘʚʘʪʦʨʳʥ ʫʪʛʫʫʨʳʥ ʙʘʛʪʘʘʤʞ, ʤ3 
ʂʫʜ- ʕʢʩʢʘʚʘʪʦʨʳʥ ʫʪʛʫʫʨ ʜװװʨʛʵʣʪʠʡʥ 
ʢʦʵʬʬʠʮʠʝʥʪ 
Kʤ  - ʄᴇʨʛᴇʮʛʠʡʥ ʥᴇʭʮᴇʣʠʡʛ ʪʦʦʮʦʭ 
ʢʦʵʬʬʠʮʠʝʥʪ 
ʂʵʪ- ʕʢʩʢʘʚʘʪʦʨʳʥ ʪᴇʨʣʠʡʛ ʪʦʦʮʦʭ 
ʢʦʵʬʬʠʮʠʝʥʪ 
ʂʭʘ ï ʕʢʩʢʘʚʘʪʦʨʘʘʨ ʫʭʘʭ ʯʫʣʫʫʣʛʠʡʥ 
ʭʘʷʛʜʣʳʛ ʪʦʦʮʦʭ ʢʦʵʬʬʠʮʠʝʥʪ (ʂʭʘ=0.92-
0.98) 
ʂʫʯïʆʧʝʨʘʪʦʨʳʥ ʫʨ ʯʘʜʚʘʨʳʛ ʪʦʦʮʦʭ 
ʢʦʵʬʬʠʮʠʝʥʪ (ʂʫʯ=0.92-0.98) 
tʵʤ  -ʕʢʩʢʘʚʘʪʦʨʳʥ ʤᴇʯʣᴇʛʠʡʥ װʨʛʵʣʞʣʵʭ 
ʭʫʛʘʮʘʘ, ʩʝʢ 
ʂʩïʋʪʛʫʫʨ ʜʘʭʴ ʭװʜʵʨ, ʯʫʣʫʫʣʛʠʡʥ 
ʩʠʡʨʵʛʞʠʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ  

ʍװʩʥʵʛʪ 2. ɹʫʪʣʘʛʜʩʘʥ ʯʫʣʫʫʣʘʛʪ ʘʞʠʣʣʘʭ ʰʫʫʜ 
ʫʪʛʫʫʨʪ ʵʢʩʢʘʚʘʪʦʨʳʥ ʫʪʛʫʫʨ ʜװװʨʛʵʣʪʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪʠʡʥ ʪʦʦʥ װʟװװʣʵʣʪ 

E (ʤ) 

ʏʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʣʳʥ d (ʩʤ)  ʭʵʤʞʵʵʥʵʵʩ 

ʭʘʤʘʘʨʘʭ ʂʫʜ ʢʦʵʬ װʟװװʣʵʣʪװװʜ 

15 25 35 45 55 

4 1.15 1.08 0.93 0.72 0.45 

6 1.17 1.12 1 0.82 0.6 

8 1.18 1.15 1.08 0.92 0.73 

mailto:nansaa8411@gmail.com
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ʕʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ 50 ʜʫʛʘʘʨ ʙʘʛʘ ʭʫʨʘʣ 

48 

10 1.18 1.15 1.08 0.98 0.82 

12.5 1.18 1.16 1.09 1 0.88 

15 1.18 1.16 1.1 1.03 0.95 

20 1.19 1.17 1.11 1.06 1 

25 1.19 1.17 1.12 1.09 1.04 

35 1.2 1.18 1.15 1.12 1.08 

E (ʤ) 

ʏʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʣʳʥ d (ʩʤ)  ʭʵʤʞʵʵʥʵʵʩ 

ʭʘʤʘʘʨʘʭ ʂʫʜ ʢʦʵʬ װʟװװʣʵʣʪװװʜ 

65 75 85 95 105 

4 0.22 0.1    

6 0.4 0.25 0.15   

8 0.53 0.37 0.25 0.16  

10 0.63 0.47 0.32 0.22 0.12 

12.5 0.72 0.55 0.38 0.27 0.16 

15 0.8 0.68 0.52 0.36 0.25 

20 0.9 0.8 0.65 0.52 0.4 

25 0.97 0.87 0.76 0.65 0.53 

35 1.03 0.97 0.87 0.78 0.7 

ʍװʩʥʵʛʪ 3. ʕʢʩʢʘʚʘʪʦʨʘʘʨ ʪʵʩʣʵʛʜʩʵʥ ʯʫʣʫʫʣʛʠʡʛ ʫʭʘʭ 
 ʝʠʡʥ ʫʪʛʫʫʨ ʜʘʭʴ ʯʫʣʫʫʣʛʠʡʥ ʩʠʡʨʵʛʞʠʣʪʠʡʥװ

ʢʦʵʬʬʠʮʠʝʥʪʠʡʥ ʜʫʥʜʘʞ ʫʪʛʘ 

E (ʤ) 

dʜ (cʤ)-ʵʵʩ ʭʘʤʘʘʨʘʭ ʂʩ- ʢʦʵʬʬʠʮʠʝʥʪʠʡʥ 
 ʜװװʣʵʣʪװװʟװ

10 15 25 35 45 55 

4 1.35 1.4 1.53 1.65 1.82 1.95 

6 1.34 1.38 1.48 1.6 1.75 1.86 

8 1.33 1.36 1.43 1.53 1.65 1.78 

10 1.32 1.35 1.42 1.5 1.6 1.72 

12.5 1.31 1.34 1.4 1.46 1.55 1.66 

15 1.31 1.33 1.39 1.44 1.52 1.63 

20 1.3 1.32 1.37 1.42 1.49 1.58 

25 1.3 1.32 1.35 1.4 1.46 1.54 

35 1.3 1.31 1.33 1.39 1.43 1.5 

40 1.3 1.31 1.33 1.38 1.42 1.48 

50 1.3 1.31 1.33 1.37 1.41 1.46 

80 1.3 1.31 1.32 1.34 1.38 1.41 

E (ʤ) 

dʜ (cʤ)-ʵʵʩ ʭʘʤʘʘʨʘʭ ʂʩ- ʢʦʵʬʬʠʮʠʝʥʪʠʡʥ 

 ʜװװʣʵʣʪװװʟװ

65 75 85 95 105 65 

4 2 2.05    2 

6 1.95 2 2.03   1.95 

8 1.9 1.96 2.01 2.05  1.9 

10 1.83 1.91 1.99 2.02 2.05 1.83 

12.5 1.77 1.86 1.95 2 2.03 1.77 

15 1.74 1.82 1.92 1.99 2.02 1.74 

20 1.68 1.78 1.86 1.93 1.99 1.68 

25 1.64 1.74 1.82 1.89 1.95 1.64 

35 1.58 1.66 1.74 1.81 1.87 1.58 

40 1.55 1.61 1.71 1.78 1.84 1.55 

50 1.52 1.58 1.66 1.74 1.79 1.52 

80 1.45 1.5 1.56 1.62 1.69 1.45 

 

ʍװʩʥʵʛʪ 4. ʄᴇʨʛᴇʮʛʠʡʥ ʥᴇʭʮᴇʣʠʡʛ ʪʦʦʮʦʭ 

ʂʤ ʢʦʵʬʬʠʮʠʝʥʪʠʡʥ ʪʦʦʥ װʟװװʣʵʣʪװװʜ 

ʕʢʩʢʘʚʘʪʦ-

ʨʳʥ 

ʫʪʛʫʫʨʳʥ 
ʙʘʛʪʘʘʤʞ 

ʎʦʦʥʦ

ʛʠʡʥ 

ʵʛʥʵʵʥ
ʠʡ ʪʦʦ 

dʜ (cʤ)-ʘʘʩ ʭʘʤʘʘʨʘʭ ʂʤ 

ʢʦʵʬʬʠʮʠʝʥʪʠʡʥ װʟװװʣʵʣʪ 

<35 ʩʤ 35-60 ʩʤ >60 cʤ 

4-5 

1 0.9 0.7 0.6 

2÷3 0.93 0.73 0.63 

4÷5 0.95 0.75 0.65 

6÷9 0.97 0.77 0.67 

8-10 

1 0.9 0.75 0.65 

2÷3 0.93 0.78 0.68 

4÷5 0.95 0.8 0.7 

6÷9 0.97 0.82 0.72 

12-15 1 0.9 0.8 0.7 

2÷3 0.93 0.83 0.73 

4÷5 0.95 0.85 0.75 

6÷9 0.97 0.87 0.77 

18-20 

1 0.94 0.88 0.79 

2÷3 0.96 0.9 0.81 

4÷5 0.98 0.92 0.83 

6÷9 1 0.93 0.85 

ʍװʩʥʵʛʪ 5. ʕʢʩʢʘʚʘʪʦʨʳʥ ʪᴇʨʣʠʡʛ ʪʦʦʮʦʭ ʂʵʪ 
ʢʦʵʬʬʠʮʠʝʥʪ 

 ʣʵʣʪװװʟת

ʕʢʩʢʘʚʘʪʦʨʳʥ ʫʪʛʫʫʨʳʥ ʙʘʛʪʘʘʤʞ, ʤ3 

ʀʣ ʫʫʨʭʘʡʥ ʵʢʩʢʘʚʪʦʨ  

<2 3÷5 8÷12.5 16÷20 

ʕʢʩʢʘʚʘʪʦʨʳʥ 
ʪᴇʨʣʠʡʛ ʪʦʦʮʦʭ 

ʢʦʵʬ ʂʵʪ 

1.15÷1.1     

1.1÷1.05 

1 

1 

0.85÷0.75  

0.95÷0.9 

0.75÷0.7 

0.9÷0.85 

ʍװʩʥʵʛʪ 5- ʥr װʨʛʵʞʣʵʣ 

 ʣʵʣʪװװʟת

ʕʢʩʢʘʚʘʪʦʨʳʥ ʫʪʛʫʫʨʳʥ ʙʘʛʪʘʘʤʞ, ʤ3 

ʋʨʪʘʩʛʘʩʘʥ ʩʫʤʪʘʡ  

<2 3÷5 6÷8 

ʕʢʩʢʘʚʘʪʦʨʳʥ 

ʪᴇʨʣʠʡʛ ʪʦʦʮʦʭ 

ʢʦʵʬ ʂʵʪ 

1.15÷1.1 
1.1÷0.5 

 

1 

1 

0.9÷0.8 
0.97÷0.85 

ʍװʩʥʵʛʪ 5-ʳʥ װʨʛʵʞʣʵʣ 

 ʣʵʣʪװװʟת

ʕʢʩʢʘʚʘʪʦʨʳʥ ʫʪʛʫʫʨʳʥ ʙʘʛʪʘʘʤʞ, ʤ3 

ʍᴇʨʩʥʠʡ 

10÷20 30÷50 80÷100 100< 

ʕʢʩʢʘʚʘʪʦʨʳʥ 

ʪᴇʨʣʠʡʛ ʪʦʦʮʦʭ 
ʢʦʵʬ ʂʵʪ 

1.15÷1.1     

1.1÷1.05 

1 

1 

0.85÷0.75  

0.95÷0.9 

0.75÷0.7 

0.9÷0.85 

ʍװʩʥʵʛʪ 6. ʊʵʵʚʨʠʡʥ ʭʵʨʵʛʩʵʣʜ ʘʯʠʭ (ʘʩʛʘʭ) ʜʫʥʜʘʞ 
ʭʫʛʘʮʘʘ 

ʋʪʛʫʫʨʳʥ 
ʙʘʛʪʘʘʤʞ, 

ʤ3 

 tʘ -ɸʩʛʘʣʪ (ʘʯʠʣʪ) ʭʠʡʭ ʭʫʛʘʮʘʘ, ʩ ʋʪʛʫʫʨʳʥ 
ʫʣʳʛ ʥʵʵʭ 

ʭʫʛʘʮʘʘ, ʩ 
dʜÒ 0.4Eʑ dʜÓ0.4Eʑ 

ʐʘʚʘʨʣʘʛ 

ʯʫʣʫʫʣʘʛ 

<0.5 0.5 1.1 3.4÷4.2 0.7÷0.8 

0.75÷2.5 0.6 1.3 4÷4.5 0.9÷1.1 

3÷8 0.8 1.6 4.3÷5 1.4÷1.5 

12÷35 1 1.9 5.3÷5.8 1.7÷1.9 

ʕʢʩʢʘʚʘʪʦʨʳʥ ʦʥʦʣʳʥ ʙʦʣʦʥ ʪʝʭʥʠʢʠʡʥ, 
ʘʰʠʛʣʘʣʪʳʥ װʝʠʡʥ ʙװʪʵʵʣʠʡʥ ʪʦʦʮʦʦʥʜ ʮʘʛ 
ʘʰʠʛʣʘʣʪʳʥ, ʪʝʭʥʠʢʠʡʥ ʙʵʣʵʥ ʙʘʡʜʣʳʥ, 
ʵʢʩʢʘʚʘʪʦʨʳʛ ʪʵʵʚʨʵʵʨ ʭʘʥʛʘʭ ʥᴇʭʮᴇʣʠʡʛ ʪʦʦʮʦʭ, 
ʦʧʝʨʘʪʦʨʳʥ ʫʨ ʯʘʜʚʘʨʳʛ ʪʦʦʮʦʭ ʟɻ ʨʵʛ 
ʢʦʵʬʬʠʮʠʝʥʪװװʜʠʡʛ ʭʦʣʙʦʛʜʦʭ ʣʘʚʣʘʭʘʘʩ ʘʚʯ 
ʦʥʦʣʳʥ, ʪʝʭʥʠʢʠʡʥ, ʘʰʠʛʣʘʣʪʳʥ װʝʠʡʥ 
ʵʢʩʢʘʚʘʪʦʨʳʥ ʙװʪʵʵʣʠʡʛ ʪʦʜʦʨʭʦʡʣʥʦ.  

III. ʕʂʉʂɸɺɸʊʆʈʓʅ ɹתʊʕʕʃ, 

ʍʕʈʕɻʎʕʕʅʀʁ ʊʆʆʎʆʆ  

ɾʠʰʵʵ ʥʴ: ʉᴇʛʜᴇʭʠʡʥ ʰʦʭʦʡʥ ʯʫʣʫʫʥʳ ʫʫʨʭʘʡʜ 
ʦʜʦʦʛʠʡʥ ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞװװʜ 
ʙʦʣʦʭ 2.09 ʤ3 -ʳʥ ʙʘʛʪʘʘʤʞ ʙװʭʠʡ ʰʘʥʘʛʘʪʘʡ, 
Hyundai 4500LC-3, 2.5 ʤ3 -ʳʥ ʙʘʛʪʘʘʤʞ ʙװʭʠʡ 
ʰʘʥʘʛʘʪʘʡ, Hyundai R430LC-3 ʤʘʨʢʠʡʥ 
ʵʢʩʢʘʚʘʪʦʨʫʫʜʳʛ ʪʫʩ ʪʫʩ ʰʦʭʦʡʥ ʯʫʣʫʫ ʦʣʙʦʨʣʦʣʪ 
ʙʦʣʦʥ ʭᴇʨʩ ʭʫʫʣʘʣʪʳʥ ʘʞʠʣʜ ʘʞʠʣʣʫʫʣʘʭʘʘʨ 
ʪʦʦʮʦʦ ʭʠʡʣʵʵ. 
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ʍװʩʥʵʛʪ 7. ʋʫʨʭʘʡʜ ʘʞʠʣʣʘʞ ʙʫʡ ʵʢʩʢʘʚʘʪʦʨʫʫʜʳʥ 
ʪʝʭʥʠʢʠʡʥ װʟװװʣʵʣʪװװʜ 

 ̄  ʣʵʣʪװװʟת
ʍʵʤʞʠ

ʭ ʥʵʛʞ 

ʕʢʩʢʘʚʘʪʦʨʳʥ ʤʘʨʢ 

Hyund

ai 

2800L
C-3 

Hyund

ai 

4500L
C-3 

Hyund

ai 

R430-
LC-3 

1 
ʋʪʛʫʫʨʳʥ 

ʙʘʛʪʘʘʤʞ 
ʤ3 1.27 2.09 2.5 

2 
ʋʪʛʘʣʪʳʥ 
ʭʘʤʛʠʡʥ ʠʭ 

ʨʘʜʠʫʩ 

ʤ 10.58 11.7 11.24 

3 
ʋʪʛʘʣʪʳʥ 
ʭʘʤʛʠʡʥ ʠʭ 

ᴇʥʜᴇʨ 

ʤ   7.47 

4 
ʍᴇʜᴇʣʛװװʨʠ
ʡʥ ʯʘʜʘʣ 

ʢɺʪ 136 228 231 

5 

ʆʚʦʨ 

ʭʵʤʞʵʵ / 

L*W*H/  

ʤ    

6 
ʍᴇʜᴇʣʛװװʨʠ

ʡʥ ʪᴇʨᴇʣ 
 ɼʠʟʝʣʴ ɼʠʟʝʣʴ 

ɼʠʟʝʣ

 ɹ

7 ɾʠʥ ʪʥ 27.6 38.3 43.9 

ʍװʩʥʵʛʪ 8. ʋʫʨʭʘʡʥ ʰʦʭʦʡʥ ʯʫʣʫʫ ʦʣʙʦʨʣʦʭʦʜ 
ʘʞʠʣʣʘʭ ʵʢʩʢʘʚʘʪʦʨʳʥ ʙװʪʵʵʣʠʡʥ ʪʦʦʮʦʦ 

 ʜװװʣʵʣʪװװʟת ˉ

ʅʵʛʞ 

ʊ
ʵ
ʤ
ʜ
ʵ
ʛ

 

ʣ
ʵ
ʛ
ʵ
ʵ

 

3ʜʘʭʴ ʞʠʣ 

1 
ʕʢʩʢʘʚʘʪʦʨʳʥ 

ʪᴇʨᴇʣ 
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2 

ʕʢʩʢʘʚʘʪʦʨʳʥ 

ʫʪʛʫʫʨʳʥ 

ʙʘʛʪʘʘʤʞ 

ʤ3 E 2.5 2.09 1.27 

3 

ʕʢʩʢʘʚʘʪʦʨʳʥ 

ʤᴇʯʣᴇʛʠʡʥ  

 ʨʛʵʣʞʣʵʭ ʭʫʛʘʮʘʘװ

ʩʝʢ tʵʤ 20 20 20 

4 
ʏʫʣʫʫʣʛʠʡʥ 

ʵʟʣʵʭװװʥ ʞʠʥ 
ʪʥ/ʤ3 ɔ 2.68 2.68 2.68 

5 

ʋʪʛʫʫʨ 

ʜװװʨʛʵʣʪʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪ 

 Kʫʜ 1.05 1.07 1.10 

6 

ʏʫʣʫʫʣʛʠʡʥ 

ʩʠʡʨʵʛʞʠʣʪʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪ 

 ʂʩ 1.35 1.35 1.35 

7 

ʏʫʣʫʫʣʛʠʡʥ 

ʙʫʪʣʘʛʜʣʳʥ 

ʜʫʥʜʘʞ  ʭʵʤʞʵʵ 

ʤʤ dʜ 0.27 0.26 0.22 

8 
ʅʵʛʞ ʭʫʛʘʮʘʘʥʜ 

ʭʠʡʭ ʫʪʛʘʣʪʳʥ ʪʦʦ 

ʫʜʘʘ/ 

ʤʠʥ 
nʫʘ 3.0 3.0 3.0 

9 
ʕʢʩʢʘʚʘʪʦʨʳʥ 

ʦʥʦʣʳʥ ʙװʪʵʵʣ 

ʤ3/ 

ʮʘʛ 
Qʵʦ 450.0 376.2 228.6 

10 

ʄᴇʨʛᴇʮʛʠʡʥ 

ʥᴇʭʮᴇʣʠʡʛ ʪʦʦʮʦʭ 

ʢʦʵʬʬʠʮʠʝʥʪ 

 ʂʤ 0.9 0.9 0.9 

11 

ʕʢʩʢʘʚʘʪʦʨʳʥ 

ʪᴇʨʣʠʡʛ ʪʦʦʮʦʭ 

ʢʦʵʬʬʠʮʠʝʥʪ 

 ʂɻ ʪ 0.9 0.9 0.9 

12 

ʕʢʩʢʘʚʘʪʦʨʘʘʨ 

ʫʭʘʭ ʯʫʣʫʫʣʛʠʡʥ 

ʭʘʷʛʜʣʳʛ ʪʦʦʮʦʭ 

ʢʦʵʬʬʠʮʠʝʥʪ 

 ʂʭʘ 0.98 0.98 0.98 

13 

ʆʧʝʨʘʪʦʨʳʥ ʫʨ 

ʯʘʜʚʘʨʳʛ ʪʦʦʮʦʭ 

ʢʦʵʬʬʠʮʠʝʥʪ 

 ʂʫʯ 0.95 0.95 0.95 

14 
ʕʢʩʢʘʚʘʪʦʨʳʥ 

ʪʝʭʥʠʢʠʡʥ ʙװʪʵʵʣ 
ʤ3/ʮʘʛ Qʵʮ 263.94 223.80 140.59 

15 

ʕʢʩʢʘʚʘʪʦʨʳʥ 

ʵʵʣʞʠʡʥ 

 ʨʛʵʣʞʣʵʭ ʭʫʛʘʮʘʘװ

ʮʘʛ ʊɻ 10 10 10 

16 

ʕʢʩʢʘʚʘʪʦʨʳʥ 

ʵʵʣʞʠʡʥ ʮʘʛ 

ʘʰʠʛʣʘʣʪʳʥ 

ʢʦʵʬʬʠʮʠʝʥʪ 

 Kʵʮ 0.80 0.80 0.80 

17 

ʕʵʣʞ ʭװʣʵʵʣʮʵʭ 

 ʡʣʯʠʣʛʵʵ ʭʠʡʭʵʜװ

ʥʦʛʜʦʭ ʭʫʛʘʮʘʘ 

ʮʘʛ ʊʟ1  1 1 1 

 ʜװװʣʵʣʪװװʟת ˉ

ʅʵʛʞ 
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3ʜʘʭʴ ʞʠʣ 
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18 

ʕʵʣʞʠʥʜ ʥʦʦʛʜʦʭ 

ʟʘʚʩʘʨʣʘʛʘ, ʮʘʡʥʳ 

ʮʘʛ 

ʮʘʛ ʊʟ2 1 1 1 

19 

ʕʢʩʢʘʚʘʪʦʨʳʥ 

ʤᴇʨʛᴇʮᴇʛ ʜʵʭ 

ʘʭʠʣʪ 

ʰʠʣʞʠʣʪʠʡʛ 

ʪʦʦʮʦʭ 

ʢʦʵʬʬʠʮʠʝʥʪ 

 ʂʤʘ 0.95 0.95 0.95 

20 

ʕʢʩʢʘʚʘʪʦʨʳʛ 

ʪʵʵʚʨʵʵʨ ʭʘʥʛʘʭ 

ʥᴇʭʮᴇʣʠʡʛ ʪʦʦʮʦʭ 

ʢʦʵʬʬʠʮʠʝʥʪ 

 ʂʪʭ 0.67 0.71 0.79 

21 

ʊʵʵʚʨʠʡʥ 

ʭʵʨʵʛʩʣʠʡʛ ʘʯʠʭ ʙʘ 

ʩʦʣʠʣʮʦʦ ʭʠʡʭ 

ʭʫʛʘʮʘʘ 

ʤʠʥ ʊʘ 2.90 3.39 5.39 

22 

ɾʠʣʠʡʥ 

ʢʘʣʝʥʜʘʨʠʡʥ 

ʭʦʥʦʛ 

 ʊʥ 365 365 365 

23 

ʎʘʛ ʘʛʘʘʨʳʥ 

ʩʘʘʪʣʘʘʩ ʩʫʣ 

ʟʦʛʩʦʭ ʭʦʥʦʛ 

 ʊʮʘ 2 2 2 

24 
ɹʘʷʨ ʸʩʣʦʣʳʥ 

ʭʦʥʦʛ 
 ʊʙ 15 15 15 

25 
ʋʫʨʭʘʡʥ ʞʠʣʜ 

ʘʞʠʣʣʘʭ ʭʦʥʦʛ 
ʭʦʥʦʛ Nʘʞ 348 348 348 

26 
ʊᴇʣᴇʚʣᴇʛᴇᴇʪ 

ʟʘʩʚʘʨʳʥ ʭʦʥʦʛ 
 ʊʪʟ 20 20 20 

27 
ʊᴇʣᴇʚʣᴇʛᴇᴇʪ ʙʫʩ 

ʟʘʩʚʘʨʳʥ ʭʦʥʦʛ 
 ʊʪʙʟ 30 30 30 

28 

ʕʢʩʢʘʚʘʪʦʨʳʥ 

ʞʠʣʜ ʘʞʠʣʣʘʭ 

ʭʦʥʦʛ 

ʭʦʥʦʛ Nʵʞ 298 298 298 

29 

ʕʢʩʢʘʚʘʪʦʨʳʥ 

ʭʦʥʦʛʪ ʘʞʠʣʣʘʭ 

ʵʵʣʞʠʡʥ ʪʦʦ 

ʵʵʣʞ nʵ ɻ 1 1 2 

30 

ʊʝʭʥʠʢʠʡʥ ʙʵʣʵʥ 

ʙʘʡʜʣʳʥ 

ʢʦʵʬʬʠʮʠʝʥʪ 

 ʢʪʘ 0.86 0.86 0.86 

31 

ʕʢʩʢʘʢʘʚʪʦʨʳʥ 

ʘʰʠʛʣʘʣʪʳʥ 

ʵʵʣʞʠʡʥ ʙװʪʵʵʣ 

ʤ3/ 

ʵʵʣʞ 
Qʵ ɻ 1285.3 1143.1 805.7 

32 
ʕʢʩʢʘʚʘʪʦʨʳʥ 

ʭʦʥʦʛʠʡʥ ʙװʪʵʵʣ 

ʤ3/ 

ʭʦʥʦʛ 
Qʵʭ 1285.3 1143.1 1611.5 

33 
ʕʢʩʢʘʚʘʪʦʨʳʥ 

ʞʠʣʠʡʥ ʙװʪʵʵʣ 

ʤʷʥ.ʤ3/ 

ʞʠʣ 
Qʵʞ 383.0 340.6 480.2 

34 

ʋʫʨʭʘʡʥ ʞʠʣʜ 

ʭʠʡʭ ʘʞʣʳʥ 

ʭʵʤʞʵʵ 

ʤʷʥ.ʤ3 Qʫʘ 131.5 131.5 131.5 

35 

ʋʫʨʭʘʡʜ 

ʰʘʘʨʜʣʘʛʘʪʘʡ 

ʥʠʡʪ 

ʵʢʩʢʘʚʘʪʦʨʳʥ ʪʦʦ 

 h n  ɻ 0.34 0.39 0.27 

36 
ʕʢʩʢʘʚʘʪʦʨʳʥ 

ʙʦʜʠʪ ʪʦʦ 
 h nʙ 1 1 1 

ʍװʩʥʵʛʪ 9. ʋʫʨʭʘʡʥ ʭᴇʨʩ ʭʫʫʣʘʣʪ ʘʞʠʣʣʘʭ 
ʵʢʩʢʘʚʘʪʦʨʳʥ ʙװʪʵʵʣʠʡʥ ʪʦʦʮʦʦ 

 ʜװװʣʵʣʪװװʟת ˉ

ʅʵʛʞ  

ʊ
ʵ
ʤ
ʜ
ʵ
ʛ

 

ʣ
ʵ
ʛ
ʵ
ʵ

 

3ʜʘʭʴ 

ʞʠʣ 

1 ʕʢʩʢʘʚʘʪʦʨʳʥ ʪᴇʨᴇʣ 

Hyundai 

R430-LC-

3 

2 
ʕʢʩʢʘʚʘʪʦʨʳʥ ʫʪʛʫʫʨʳʥ 

ʙʘʛʪʘʘʤʞ 
ʤ3 E 2.5 

3 
ʕʢʩʢʘʚʘʪʦʨʳʥ ʤᴇʯʣᴇʛʠʡʥ 

 ʨʛʵʣʞʣʵʭ ʭʫʛʘʮʘʘװ
ʩʝʢ tʵʤ 20 

4 ʏʫʣʫʫʣʛʠʡʥ ʵʟʣʵʭװװʥ ʞʠʥ  ʪʥ/ʤ3 ɔ 2.6 

5 
ʋʪʛʫʫʨ ʜװװʨʛʵʣʪʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪ 
  Kʫʜ 1.05 

6 
ʏʫʣʫʫʣʛʠʡʥ ʩʠʡʨʵʛʞʠʣʪʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪ 
  ʂʩ 1.35 

7 
ʏʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʣʳʥ 

ʜʫʥʜʘʞ  ʭʵʤʞʵʵ 
ʤʤ dʜ 0.27 

8 
ʅʵʛʞ ʭʫʛʘʮʘʘʥʜ ʭʠʡʭ 

ʫʪʛʘʣʪʳʥ ʪʦʦ 
ʫʜʘʘ/ ʤʠʥ nʫʘ 3.0 
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 ʜװװʣʵʣʪװװʟת ˉ

ʅʵʛʞ  

ʊ
ʵ
ʤ
ʜ
ʵ
ʛ

 

ʣ
ʵ
ʛ
ʵ
ʵ

 

3ʜʘʭʴ 

ʞʠʣ 

1 ʕʢʩʢʘʚʘʪʦʨʳʥ ʪᴇʨᴇʣ 

Hyundai 

R430-LC-

3 

9 
ʕʢʩʢʘʚʘʪʦʨʳʥ ʦʥʦʣʳʥ 

ʙװʪʵʵʣ 
ʤ3/ʮʘʛ Qʵʦ 450.0 

10 
ʄᴇʨʛᴇʮʛʠʡʥ ʥᴇʭʮᴇʣʠʡʛ 

ʪʦʦʮʦʭ ʢʦʵʬʬʠʮʠʝʥʪ 
  ʂʤ 0.9 

11 
ʕʢʩʢʘʚʘʪʦʨʳʥ ʪᴇʨʣʠʡʛ 

ʪʦʦʮʦʭ ʢʦʵʬʬʠʮʠʝʥʪ 
  ʂɻ ʪ 0.9 

12 

ʕʢʩʢʘʚʘʪʦʨʘʘʨ ʫʭʘʭ 

ʯʫʣʫʫʣʛʠʡʥ ʭʘʷʛʜʣʳʛ 

ʪʦʦʮʦʭ ʢʦʵʬʬʠʮʠʝʥʪ 

  ʂʭʘ 0.95 

13 
ʆʧʝʨʘʪʦʨʳʥ ʫʨ ʯʘʜʚʘʨʳʛ 

ʪʦʦʮʦʭ ʢʦʵʬʬʠʮʠʝʥʪ 
  ʂʫʯ 0.95 

14 
ʕʢʩʢʘʚʘʪʦʨʳʥ ʪʝʭʥʠʢʠʡʥ 

ʙװʪʵʵʣ 
ʤ3/ʮʘʛ Qʵʮ 255.86 

15 
ʕʢʩʢʘʚʘʪʦʨʳʥ ʵʵʣʞʠʡʥ 

 ʨʛʵʣʞʣʵʭ ʭʫʛʘʮʘʘװ
ʮʘʛ ʊɻ 10 

16 
ʕʢʩʢʘʚʘʪʦʨʳʥ ʵʵʣʞʠʡʥ ʮʘʛ 

ʘʰʠʛʣʘʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪ 
  Kʵʮ 0.80 

17 
ʕʵʣʞ ʭװʣʵʵʣʮʵʭ װʡʣʯʠʣʛʵʵ 

ʭʠʡʭʵʜ ʥʦʛʜʦʭ ʭʫʛʘʮʘʘ 
ʮʘʛ ʊʟ1  1 

18 
ʕʵʣʞʠʥʜ ʥʦʦʛʜʦʭ 

ʟʘʚʩʘʨʣʘʛʘ, ʮʘʡʥʳ ʮʘʛ 
ʮʘʛ ʊʟ2  1 

19 

ʕʢʩʢʘʚʘʪʦʨʳʥ ʤᴇʨʛᴇʮᴇʛ ʜʵʭ 

ʘʭʠʣʪ ʰʠʣʞʠʣʪʠʡʛ ʪʦʦʮʦʭ 

ʢʦʵʬʬʠʮʠʝʥʪ  

  ʂʤʘ 0.95 

20 

ʕʢʩʢʘʚʘʪʦʨʳʛ ʪʵʵʚʨʵʵʨ 

ʭʘʥʛʘʭ ʥᴇʭʮᴇʣʠʡʛ ʪʦʦʮʦʭ 

ʢʦʵʬʬʠʮʠʝʥʪ  

  ʂʪʭ 0.68 

21 
ʊʵʵʚʨʠʡʥ ʭʵʨʵʛʩʣʠʡʛ ʘʯʠʭ 

ʙʘ ʩʦʣʠʣʮʦʦ ʭʠʡʭ ʭʫʛʘʮʘʘ 
ʤʠʥ ʊʘ 3.02 

22 ɾʠʣʠʡʥ ʢʘʣʝʥʜʘʨʠʡʥ ʭʦʥʦʛ   ʊʥ 365 

23 
ʎʘʛ ʘʛʘʘʨʳʥ ʩʘʘʪʣʘʘʩ ʩʫʣ 

ʟʦʛʩʦʭ ʭʦʥʦʛ 
  ʊʮʘ 2 

24 ɹʘʷʨ ʸʩʣʦʣʳʥ ʭʦʥʦʛ   ʊʙ 15 

25 
ʋʫʨʭʘʡʥ ʞʠʣʜ ʘʞʠʣʣʘʭ 

ʭʦʥʦʛ 
ʭʦʥʦʛ Nʘʞ 348 

26 
ʊᴇʣᴇʚʣᴇʛᴇᴇʪ ʟʘʩʚʘʨʳʥ 

ʭʦʥʦʛ 
  ʊʪʟ 20 

27 
ʊᴇʣᴇʚʣᴇʛᴇᴇʪ ʙʫʩ ʟʘʩʚʘʨʳʥ 

ʭʦʥʦʛ 
  ʊʪʙʟ 30 

28 
ʕʢʩʢʘʚʘʪʦʨʳʥ ʞʠʣʜ 

ʘʞʠʣʣʘʭ ʭʦʥʦʛ 
ʭʦʥʦʛ Nʵʞ 298 

29 
ʕʢʩʢʘʚʘʪʦʨʳʥ ʭʦʥʦʛʪ 

ʘʞʠʣʣʘʭ ʵʵʣʞʠʡʥ ʪʦʦ 
ʵʵʣʞ nʵ ɻ 1 

30 
ʊʝʭʥʠʢʠʡʥ ʙʵʣʵʥ ʙʘʡʜʣʳʥ 

ʢʦʵʬʬʠʮʠʝʥʪ 
  ʢʪʘ 0.86 

31 
ʕʢʩʢʘʢʘʚʪʦʨʳʥ ʘʰʠʛʣʘʣʪʳʥ 

ʵʵʣʞʠʡʥ ʙװʪʵʵʣ 
ʤ3/ʵʵʣʞ Qʵ ɻ 1262.1 

32 
ʕʢʩʢʘʚʘʪʦʨʳʥ ʭʦʥʦʛʠʡʥ 

ʙװʪʵʵʣ 
ʤ3/ʭʦʥʦʛ Qʵʭ 1262.1 

33 
ʕʢʩʢʘʚʘʪʦʨʳʥ ʞʠʣʠʡʥ 

ʙװʪʵʵʣ 
ʤʷʥ.ʤ3/ʞʠʣ Qʵʞ 376.1 

34 
ʋʫʨʭʘʡʥ ʞʠʣʜ ʭʠʡʭ ʘʞʣʳʥ 

ʭʵʤʞʵʵ 
ʤʷʥ.ʤ3 Qʫʘ 11.6 

35 
ʋʫʨʭʘʡʜ ʰʘʘʨʜʣʘʛʘʪʘʡ ʥʠʡʪ 

ʵʢʩʢʘʚʘʪʦʨʳʥ ʪʦʦ 
 h n  ɻ 0.03 

36 ʕʢʩʢʘʚʘʪʦʨʳʥ ʙʦʜʠʪ ʪʦʦ  h nʙ 1 

 
ʉᴇʛʜᴇʭʠʡʥ ʰʦʭʦʡʥ ʯʫʣʫʫʥʳ ʫʫʨʭʘʡʥ 
ʦʣʙʦʨʣʦʣʪʳʥ ʘʞʠʣʜ Hyundai R430LC-3, Hyundai 
4500LC-3 ʤʘʨʢʠʡʥ ʵʢʩʢʘʚʘʪʦʨʫʫʜ ʘʞʠʣʣʘʜʘʛ. 
ʕʜʛʵʵʨʠʡʥ ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʦʥ ʦʥ, ʘʰʠʛʣʘʩʘʥ 
ʭʫʛʘʮʘʘ ʥʴ ᴇᴇʨ ᴇᴇʨ ʪʫʭʘʡʣʙʘʣ, Hyundai R430LC-3 
ʤʘʨʢʠʡʥ ʵʢʩʢʘʚʘʪʦʨʳʛ 2 ʞʠʣ, Hyundai 4500LC-3 
ʤʘʨʢʠʡʥ ʵʢʩʢʘʚʘʪʦʨʳʛ 9 ʞʠʣ ʘʞʠʣʣʫʫʣʩʘʥ ʙʘʡʥʘ. 
ʐʦʭʦʡʥ ʯʫʣʫʫ ʦʣʙʦʨʣʦʣʪʦʜ Hyundai R430LC-3, 
Hyundai 4500LC-3 ʤʘʨʢʠʡʥ ʵʢʩʢʘʚʘʪʦʨʫʫʜʳʥ ʘʣʴ 
ʥʵʛ ʥʴ ʘʞʠʣʣʘʞ ʙʘʡʭʘʜ ʫʫʨʭʘʡʥ ʰʦʭʦʡʥ ʯʫʣʫʫ 
ʦʣʙʦʨʣʦʣʪʳʥ ʞʠʣʠʡʥ ʭװʯʠʥ ʯʘʜʣʳʛ ʙװʨʵʥ 
ʭʘʥʛʘʭʘʘʨ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʀʡʤʵʵʩ ʰʦʭʦʡʥ ʯʫʣʫʫ 
ʦʣʙʦʨʣʦʣʪʦʜ Hyundai R430-LC-3 ʤʘʨʢʠʡʥ 
ʵʢʩʢʘʚʘʪʦʨʳʛ ʘʞʠʣʣʫʫʣʘʭʘʘʨ ʪʦʦʮʦʞ, Hyundai 
4500LC-3 ʤʘʨʢʠʡʥ ʵʢʩʢʘʚʘʪʦʨʳʛ ʟʘʡʣʰʛװʡ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʥᴇʭʮᴇʣʜ ʘʞʠʣʣʫʫʣʘʭʘʘʨ ʥᴇᴇʮᴇʥʜ 
ʙʘʡʣʛʘʭʘʘʨ ʪʫʩʛʘʣʘʘ. 

ʊʦʦʮʦʦʛ װʥʜʵʩʣʵʥ ʫʫʨʭʘʡʥ ʭᴇʨʩ ʭʫʫʣʘʣʪʳʥ ʘʞʠʣʜ 
Hyundai R430-LC-3 ʤʘʨʢʠʡʥ 2.5 ʤ3-ʳʥ ʰʘʥʘʛʘʪʘʡ  
ʵʢʩʢʘʚʘʪʦʨ 1 ʰ ʘʞʠʣʣʫʫʣʘʭʘʘʨ ʪʦʦʮʦʦʣʩʦʥ ʙʘ 
ʵʥʭɻװװ ʵʢʩʢʘʚʘʪʦʨ ʥʴ ʦʣʙʦʨʣʦʣʪʳʥ ʘʞʣʳʥ 
ʭʘʞʫʫʛʘʘʨ ʟʘʨʠʤ װʝʜ ʫʫʨʭʘʡʥ  ʭᴇʨʩ ʭʫʫʣʘʣʪʳʛ 
ʭʘʤʪ ʭʠʡʭʵʵʨ ʪʫʩʛʘʩʘʥ. ʕʥʵʭװװ  ʵʢʩʢʘʚʘʪʦʨ ʥʴ 
ʙװʪʵʵʣʠʡʥ ʘʰʠʛʣʘʣʪ ʥʴ  21% -47%-ʪʘʡ  ʙʘʡʥʘ.  

IV. ɼתɻʅʕʃʊ 

ʋʫʨʭʘʡʥ ʫʭʘʞ, ʘʯʠʭ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞװװʜʠʡʛ װʥʵ, 
ʘʰʠʛʣʘʣʪʳʥ ʟʘʨʜʘʣ, ʙװʪʵʵʣʵʵʨ  ʭʘʨʴʮʫʫʣʘʥ 
ʩʦʥʛʦʣʪʳʛ ʭʠʡʞ ʵʢʩʢʘʚʘʪʦʨʫʫʜʳʥ  ʙװʪʵʵʣ, 
ʘʰʠʛʣʘʣʪʳʥ ʟʘʨʜʘʣ, ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ 
ʭʵʤʞʵʵʛʵʵʨʵʵ ʭʘʨʴʮʫʫʣʘʣʪ ʩʦʥʛʦʣʪ ʭʠʡʭ ʙװʨʵʥ 
ʙʦʣʦʤʞʪʦʡ. ʊʫʭʘʡʥ ʫʫʨʭʘʡʥ ʭʫʚʴʜ ʦʜʦʦ ʘʰʠʛʣʘʞ 
ʙʘʡʛʘʘ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞװװʜ ʙʘʡʛʘʘ ʫʯʨʘʘʩ 
ʵʜʛʵʵʨʠʡʥ ʘʰʠʛʣʘʣʪʳʥ ʭʫʛʘʮʘʘʥʘʘʩ ʭʘʤʘʘʨʫʫʣʘʥ 
Hyundai R430-LC-3 ʤʘʨʢʠʡʥ ʵʢʩʢʘʚʘʪʦʨʳʛ 
ʘʞʠʣʣʫʫʣʘʭʘʘʨ ʩʦʥʛʦʩʦʥ ʙʘʡʥʘ.  
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ʍʫʨʘʘʥʛʫʡ. ʀʣ ʫʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʧʨʦʮʝʩʩʳʥ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪʳʥ ʪװʚʰʠʥ, ʘʰʠʛʣʘʣʪʳʥ ʥᴇʭʮᴇʣ, ʯʘʥʘʨʳʥ 

ʜʵʜ hװװʣʵʣʪװװʟװ ʠʥʞʣʵʭ ʫʭʘʘʥʳ װʥʜʵʩʣʵʣʪʵʡ װʥʵʣʵʣʪ ʜװʛʥʵʣʪ ʭʠʡʭʛװʡʛʵʵʨ ʫʫʨʭʘʡʥ ʘʚʪʦʪʵʵʚʨʠʡʥ  ʘʰʠʛʣʘʣʪʳʥ 

 ʡʮʵʪʛʵʭ ʪʦʥʦʛװʥʜʩʵʥ ʧʨʦʮʝʩʩʫʫʜʳʛ ʛװ ʡ ʶʤ. ʀʡʤʜ ʠʣ ʫʫʨʭʘʡʥװʣʵʭ ʙʦʣʦʤʞʛװװʨ ʘʰʛʠʡʛ ʜʵʵʰʣװ

ʪᴇʭᴇᴇʨᴇʤʞװװʜʠʡʛ ʩʠʩʪʝʤʯʣʵʥ ʘʚʯ װʟʩʵʥʵʵʨ ʘʥʭʜʘʛʯ ʧʨʦʮʝʩʩ ʙʦʣʦʭ ᴇʨᴇʤʜʣᴇʛ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ װʨ ʜװʥ ʙʦʣʦʭ 

ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʣʳʥ ʭʵʤʞʵʵʩʵʵʨ ʧʨʦʮʝʩʩʫʫʜʳʥ װʟװװʣʵʣʪʠʡʛ ʪʦʛʪʦʦʭ ʙʦʣʦʤʞʪʦʡ ʙʦʣʞ ʙʘʡʥʘ. ʀʣ ʫʫʨʭʘʡʥ 

ʘʚʪʦʪʵʵʚʨʠʡʥ ʩʠʩʪʝʤ ʥʴ  ʪʵʵʚʨʠʡʥ ʭʵʨʵʛʩʵʣ, ʪʵʜʛʵʵʨʠʡʥ ʞʦʣʦʦʯ-ʦʧʝʨʘʪʦʨʫʫʜ, ʪʵʵʚʨʠʡʥ ʩװʣʞʵʵ, ʤᴇʨʛᴇʮᴇʛ, ʘʯʠʞ 

ʙʫʫʣʛʘʭ ʮʦʛʮʦʣʙʦʨʫʫʜ, ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵ ʷʚʫʫʣʘʭ ʙʘʡʛʫʫʣʘʤʞʫʫʜ, ʫʜʠʨʜʣʘʛʳʥ ʘʨʛʘ ʭʵʨʵʛʩʣװװʜʠʡʛ ʙװʭʵʣʜ ʥʴ 

ʭʘʤʘʨʩʘʥ ʪʵʜʛʵʵʨʠʡʥ ʭʦʦʨʦʥʜʳʥ ʫʷʣʜʘʘ ʭʦʣʙʦʦʛ ʪʦʜʦʨʭʦʡʣʜʦʛ, ᴇʛᴇʛʜʩᴇʥ ʯʠʛʣʵʣ, ʭʵʤʞʵʵ ʙװʭʠʡ ʘʯʘʘ ʫʨʩʛʘʣʳʛ 

ʙװʨʜװװʣʜʵʛ ʪʝʭʥʠʢʠʡʥ ʩʠʩʪʝʤʠʡʥ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʭ ʠʞ ʙװʨʵʥ, ʮʦʛʮ ʦʡʣʛʦʣʪ ʶʤ. ʀʣ ʫʫʨʭʘʡʥ ʪʵʵʚʨʠʡʥ ʙʦʣʦʥ 

ʘʯʠʭ-ʪʵʵʚʵʨʣʵʭ ʩʠʩʪʝʤ, ʜʵʜ ʩʠʩʪʝʤʠʡʥ ʘʥʛʠʣʘʣ, ʪʝʭʥʦʣʦʛʠʡʥ ʫʷʣʜʘʘ ʥʴ ʠʣ ʫʫʨʭʘʡʥ ʘʚʪʦʪʵʵʚʨʠʡʥ ʭʵʨʵʛʩʣʠʡʥ 

ʘʰʠʛʣʘʣʪʳʥ ʩʫʜʘʣʛʘʘʥʳ ʦʥʦʣʳʥ ʩʫʫʨʴ ʥᴇʭʮᴇʣ ʙʦʣʥʦ. 

ʊϮʣʭϮϮʨ Ϯʛð ʪʝʭʥʦʣʦʛʠʡʥ ʪʵʵʚʵʨ, ʫʨʩʛʘʣ ʥϺϺʮʠʡʥ ʜʠʘʛʨʘʤʤ, ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʘʣ, ʩʠʩʪʝʤ ʜʠʥʘʤʠʢ)

I. ʋɼʀʈʊɻɸʃ  

ɸʚʪʦʪʵʵʚʵʨ ʥʴ  ᴇᴇʨ ᴇᴇʨ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ ʫʫʨʭʘʡʛ 
ʙʘʨʴʞ ʙʘʡʛʫʫʣʘʭ, ʙʘʛʘ ʪʘʣʙʘʡʪʘʡ, ʥʠʡʣʤʵʣ 
ʙװʪʵʮʪʵʡ, ʛʘʜʘʨʛʫʫʛʠʡʥ ʪᴇʚᴇʛʪʵʡ ʪʦʛʪʦʮʪʦʡ 
ʦʨʜʫʫʜʳʛ ʘʰʠʛʣʘʭ, ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʛ ʘʥʛʠʣʘʥ 
ʙʦʣʦʥ ʷʣʛʘʚʘʨʣʘʥ ʦʣʙʦʨʣʦʭ, ʙʫʩʘʜ ʪᴇʨʣʠʡʥ 
ʪʵʵʚʨʠʡʥ ʭʵʨʵʛʩʵʣʪʵʡ ʭʦʩʣʫʫʣʘʥ ʘʰʠʛʣʘʭʘʜ 
ʪʦʭʠʨʦʤʞʪʦʡ ʙʘʡʜʘʛ. ʄʘʥʘʡ ʦʨʥʳ ʕʨʜʵʥʵʪʠʡʥ 
ʫʫʣʳʥ ʙʘʷʞʫʫʣʘʭ װʡʣʜʚʵʨʠʡʥ ʭװʜʨʠʡʥ ʠʣ ʫʫʨʭʘʡ, 
ʄʦʥʨʦʩʮʚʝʪʤʝʪ ʥʵʛʜʣʠʡʥ ʭʘʨʲʴʷʘ ʭʘʡʣʫʫʨ 
ʞʦʥʰʥʳ ʠʣ ʫʫʨʭʘʡʥʫʫʜ, ʐʘʨʳʥ ʛʦʣ, ɹʘʛʘʥʫʫʨ, 
ʐʠʚʵʵ-ʆʚʦʦ, ɸʜʫʫʥʯʫʣʫʫʥ, ʋʭʘʘ ʭʫʜʘʛ, ʊʘʚʘʥ 
ʪʦʣʛʦʡʥ ʥװװʨʩʥʠʡ ʫʫʨʭʘʡʥʫʫʜ, ʆʶʫ ʪʦʣʛʦʡʥ 
ʭװʜʨʠʡʥ ʠʣ ʫʫʨʭʘʡ, ʘʣʪʥʳ ʪʦʤʦʦʭʦʥ װʡʣʜʚʵʨװװʜʵʜ 
ɹʝʣʦʨʫʩʩʠʡʥ ʘʚʪʦʟʘʚʦʜʳʥ ɹʝʣɸɿ, ʗʧʦʥ ʫʣʩʳʥ 
ʂʦʤʘʮʫ ʬʠʨʤʠʡʥ HD-930ɽ, ɸʅʋ-ʳʥ ʂʘʪʝʨʧʠʣʣʘʨ 
ʬʠʨʤʠʡʥ CAT-785, ɸʅʋ, ɸʥʛʣʠ, ɹʅʍɸʋ-ʳʥ 
ʭʘʤʪʘʨʩʘʥ ʊʝʨʝʢʩ ʬʠʨʤʠʡʥ TEREX-3307, 
ɹʅʍɸʋ-ʳʥ HOWO ʟʵʨʵʛ 25-290 ʪʦʥʥʳ ʜʘʘʮʪʘʡ 
ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʫʫʜ ʭʵʨʵʛʣʵʛʜʵʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ 
ʮʘʘʠhʜ ʪᴇʨᴇʣ, ʪʦʦ, ʜʘʘʮʳʥ ʭʫʚʴʜ ᴇʩᴇʭ ʭʘʥʜʣʘʛʘʪʘʡ 
ʙʘʡʥʘ. ʀʣ ʫʫʨʭʘʡʥ ʘʚʪʦʪʵʵʚʨʠʡʥ ʩʠʩʪʝʤ ʥʴ  
ʪʵʵʚʨʠʡʥ ʭʵʨʵʛʩʵʣ, ʪʵʜʛʵʵʨʠʡʥ ʞʦʣʦʦʯ-
ʦʧʝʨʘʪʦʨʫʫʜ, ʪʵʵʚʨʠʡʥ ʩװʣʞʵʵ, ʤᴇʨʛᴇʮᴇʛ, ʘʯʠʞ 
ʙʫʫʣʛʘʭ ʮʦʛʮʦʣʙʦʨʫʫʜ, ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵ ʷʚʫʫʣʘʭ 
ʙʘʡʛʫʫʣʘʤʞʫʫʜ, ʫʜʠʨʜʣʘʛʳʥ ʘʨʛʘ ʭʵʨʵʛʩʣװװʜʠʡʛ 
ʙװʭʵʣʜ ʥʴ ʭʘʤʘʨʩʘʥ ʪʵʜʛʵʵʨʠʡʥ ʭʦʦʨʦʥʜʳʥ ʫʷʣʜʘʘ 
ʭʦʣʙʦʦʛ ʪʦʜʦʨʭʦʡʣʜʦʛ, ᴇʛᴇʛʜʩᴇʥ ʯʠʛʣʵʣ, ʭʵʤʞʵʵ 
ʙװʭʠʡ ʘʯʘʘ ʫʨʩʛʘʣʳʛ ʙװʨʜװװʣʜʵʛ ʪʝʭʥʠʢʠʡʥ 
ʩʠʩʪʝʤʠʡʥ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʭ ʠʞ ʙװʨʵʥ, ʮʦʛʮ 
ʦʡʣʛʦʣʪ ʶʤ.  

II. ʀʃ ʋʋʈʍɸʁʅ ɸɺʊʆʊʕʕɺʈʀʁʅ ʉʀʉʊɽʄ 

ʀʣ ʫʫʨʭʘʡʥ ʘʰʠʛʣʘʣʪʳʥ ʘʚʪʦʪʵʵʚʵʨʪʵʡ ʩʠʩʪʝʤ 

ʀʣ ʫʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʪʵʵʚʨʠʡʥ ʭʵʨʵʛʩʣʠʡʥ 
ʘʰʠʛʣʘʣʪʘʜ ʰʫʫʜ ʥᴇʣᴇᴇʣʜᴇʛ װʡʣʜʚʵʨʣʵʣʠʡʥ 
ʧʨʦʮʝʩʩʫʫʜʳʥ ʫʷʣʜʘʘʛ ʭʘʨʫʫʣʩʘʥ ʘʯʠʭ ʪʵʵʚʵʨʣʵʭ 
ʩʠʩʪʝʤ ʥʴ ʘʯʠʭ ʙʦʣʦʥ ʪʵʵʚʨʠʡʥ ʛʵʩʵʥ ʭʦʸʨ װʥʜʩʵʥ 
ʭʵʩʛʵʵʩ ʙװʨʜʵʭ ʙᴇʛᴇᴇʜ ʜʦʣʦʦʥ ʜʵʜ ʩʠʩʪʝʤʵʵʨ 

ʥʘʨʠʡʚʯʣʘʥ ʪʦʜʦʨʭʦʡʣʦʚ. ᴆᴇʨᴇᴇ ʙʫʫʣʛʘʛʯ-ʞʦʣʦʦʯ 
ʜʵʜ ʩʠʩʪʝʤ ʥʴ ʭʠʡʮʠʡʥ, ʘʰʠʛʣʘʣʪʳʥ, ʵʜʠʡʥ 
ʟʘʩʛʠʡʥ ʮʦʛʮ ʰʠʥʞװװʜʵʵʨ ʪʦʜʦʨʭʦʡʣʦʛʜʦʥʦ [1]. 
ʍʠʡʮʠʡʥ ʰʠʥʞװװʜʵʜ ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʠʡʥ ʜʘʘʮ, 
ʤʘʩʩ, ʵʥʝʨʛʠ ʟʵʚʩʵʛʣʵʤʞ, ʩʵʣʛʵʭ ʯʘʜʚʘʨ, ʭʠʡʮʠʡʥ 
ʙʦʣʦʥ ʪʝʭʥʦʣʦʛʠʡʥ ʥʘʡʜʚʘʨʪ ʯʘʥʘʨʳʛ ʘʚʯ װʟʵʭ ʙʦʣ 
ʘh ʠʛʣʘʣʪʳʥ ʰʠʥʞʠʜ ʵʣʵʛʜʣʠʡʥ ʟʵʨʵʛ, 
ʘʰʠʛʣʘʣʪʳʥ ʥʘʡʜʚʘʨʪ ʯʘʥʘʨ, ʞʦʣʦʦʯʠʡʥ ʫʨ 
ʯʘʜʚʘʨʳʛ ʪʦʜʦʨʭʦʡʣʥʦ. ʊװװʥʯʣʵʥ ᴇᴇʨᴇᴇ 
ʙʫʫʣʛʘʛʯʠʡʥ װʥʵ, ʪʵʵʚʵʨ, ʫʛʩʨʘʣʪ, ʪʦʭʠʨʫʫʣʛʳʥ 
ʟʵʨʵʛ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʟʘʨʜʣʳʛ ʪʦʦʮʦʦʣʜʦʛ 
[1,6]. 

ʊʵʵʚʨʠʡʥ ʩװʣʞʵʵ ʜʵʜ ʩʠʩʪʝʤ ʥʴ ʪʵʵʚʨʠʡʥ ʟʘʡ, 
ʫʫʨʭʘʡʥ ʛװʥ, ʟʘʤʳʥ ʜʫʥʜʘʞ ʥʘʣʫʫ ʙʦʣʦʥ ʥʦʸʣʦʭ ʠʭ 
ʥʘʣʫʫ, ʤʫʨʫʡʣʪʳʥ ʪʦʦ, ʭʵʤʞʵʵ, ʭᴇʜᴇʣʛᴇᴇʥʠʡ 
 ʮʣʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʤ ʜʫʛʫʡʥװװʥʜʩʵʥ ʵʩʵʨʛװ
ʙʘʨʴʮʘʣʜʘʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪ, ʫʫʨʭʘʡʥ 
ʪʝʭʥʦʣʦʛʠʡʥ ʟʘʤʳʥ ʥʠʡʪ ʫʨʪ, 1 ʢʤ ʟʘʤʳʥ װʥʵ 
ʙʦʣʦʥ ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵʥʠʡ ᴇʨʪᴇʛ ʟʵʨʵʛ 
ʰʠʥʞװװʜʵʵʨ ʠʣʵʨʭʠʡʣʵʛʜʵʥʵ [2,4]. 

ʍװʣʵʵʥ ʘʚʘʭ ʮʵʛ ʜʵʜ ʩʠʩʪʝʤ ʥʴ ʭᴇʨʩ ʙʦʣʦʥ ʘʰʠʛʪ 
ʤʘʣʪʤʘʣ ʪʵʵʚʨʠʡʥ װʝʜ ʷʣʛʘʘʪʘʡ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ 
ʙᴇʛᴇᴇʜ ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʠʡʥ ʩʵʣʛʵʵ ʭʠʡʭ ʥᴇʭʮᴇʣ, 
ʘʯʘʘ ʙʫʫʣʛʘʭ ʭʫʛʘʮʘʘ ʥʴ ʝʨᴇʥʭʠʡ ʰʠʥʞʠʡʛ 
 ʝʜ ʙʫʥʢʝʨװ ʣʥʵ. ɸʰʠʛʪ ʤʘʣʪʤʘʣ ʪʵʵʚʨʠʡʥװװʟװ
(ʘʛʫʫʣʘʭ)-ʠʡʥ ʭװʣʵʵʥ ʘʚʘʭ ʯʘʜʚʘʨʳʛ ʘʚʯ װʟʵʭ ʙʦʣ 
ʭᴇʨʩʥʠʡ ʪʵʵʚʨʠʡʥ װʝʜ ʥʵʛʞ ʘʯʘʘʥʜ ʥʦʦʛʜʦʭ 
ʦʚʦʦʣʛʳʥ ʬʨʦʥʪʳʥ ʫʨʪ, ʦʚʦʦʣʛʳʥ ʘʞʣʳʥ ʵʥʝʨʛʠ 
ʟʵʚʩʵʛʣʵʤʞ, ʦʚʦʦʣʛʳʥ ʟʘʤʳʥ ʭᴇʜᴇʣʛᴇᴇʥʠʡ װʥʜʩʵʥ 
ʵʩʵʨʛװװʮʣʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʠʡʛ ʩʠʩʪʝʤʠʡʥ 
 . ʣʵʣʪʵʵʨ ʪʦʦʮʜʦʛ [1,5]װװʟװ

ʄʘʰʠʥ ʪʝʭʥʠʢʠʡʥ ʘʰʠʛʣʘʣʪʳʥ ʜʵʜ ʩʠʩʪʝʤʠʡʥ 
 ʜ ʥʴ ʟʘʩʚʘʨʳʥ ʙʘʘʟ, ʪʝʭʥʠʢʠʡʥװװʣʵʣʪװװʟװ
 ʡʣʯʠʣʛʵʵ ʭʠʡʭ ʙʘʡʨ, ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥװ
ʟʦʛʩʦʦʣ, ʰʘʪʘʭʫʫʥ ʪװʛʵʵʭ ʩʪʘʥʮ, ʵʚʜʵʨʩʵʥ ʤʘʰʠʥ 
ʟᴇᴇʭ ʭʵʨʵʛʩʣʠʡʥ ʪᴇʨᴇʣ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʥʘ. ʕʜʛʵʵʨ 
 ʜ ʥʴ ʥʵʛ ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʠʜ ʥʦʦʛʜʦʭװװʣʵʣʪװװʟװ
ʪʘʣʙʘʡʥ ʢʦʵʬʬʠʮʠʝʥʪ,  ʪʝʭʥʠʢʠʡʥ װʡʣʯʠʣʛʵʵ, 
ʫʨʩʛʘʣ ʟʘʩʚʘʨ ʭʠʡʭ ʟʦʛʩʦʦʣʳʥ ʪʦʦ, ʛʘʨʘʞʠʡʥ 
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ᴇʨʪᴇʛ, ʛʘʨʘʞʠʡʥ ʘʰʠʛʣʘʣʪʳʥ ʟʘʨʜʣʘʘʨ 
ʠʣʵʨʭʠʡʣʵʛʜʵʥʵ [2,7]. 

ʋʜʠʨʜʣʘʛʳʥ ʜʵʜ ʩʠʩʪʝʤʜ ʰʫʫʜ ʙʦʣʦʥ ʘʚʪʦʤʘʪʘʘʨ 
ʥʵʛ ʙװʨʯʣʵʥ ʭʘʷʛʣʘʭ, ʪʦʜʦʨʭʦʡ ʪʦʦʛʦʦʨ 
ʵʢʩʢʘʚʘʪʦʨʪ ʭʫʚʘʘʨʠʣʘʭ, ʦʣʙʦʨʣʦʣʪʳʥ ʛʦʨʠʤʳʛ 
ʟʦʭʠʮʫʫʣʘʥ ʭʫʚʘʘʨʠʣʘʭ, ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʠʡʥ 
ʭʘʤʛʠʡʥ ʠʭ ʪʦʦ, ʥɻ ʛ ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʠʜ ʥʦʦʛʜʦʭ 
ʘʚʪʦʤʘʪ ʫʜʠʨʜʣʘʛʳʥ ʩʠʩʪʝʤʠʡʥ ᴇʨʪᴇʛ, ʟʘʨʜʘʣ 
ʟʵʨʵʛ װʟװװʣʵʣʪ ʪʦʜʦʨʭʦʡʣʦʛʜʜʦʛ [2]. 

ʀʣ ʫʫʨʭʘʡʥ ʪʵʵʚʨʠʡʥ ʙʦʣʦʥ ʘʯʠʭ-ʪʵʵʚʵʨʣʵʭ 
ʩʠʩʪʝʤ, ʜʵʜ ʩʠʩʪʝʤʠʡʥ ʘʥʛʠʣʘʣ, ʪʝʭʥʦʣʦʛʠʡʥ 
ʫʷʣʜʘʘ ʥʴ ʠʣ ʫʫʨʭʘʡʥ ʘʚʪʦʪʵʵʚʨʠʡʥ ʭʵʨʵʛʩʣʠʡʥ 
ʘʰʠʛʣʘʣʪʳʥ ʩʫʜʘʣʛʘʘʥʳ ʦʥʦʣʳʥ ʩʫʫʨʴ ʥᴇʭʮᴇʣ 
ʙʦʣʥʦ. 

ʀʣ ʫʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʘʚʪʦʪʵʵʚʨʠʡʥ 
ʩʠʩʪʝʤʠʡʥ ʫʨʩʛʘʣ ʥϺϺʮ 

ʉʠʩʪʝʤ ʜʠʥʘʤʠʢʠʡʥ ʯʠʛʣʵʣʵʵʨ ʠʭʵʥʭʜʵʵ ʩʘʣʙʘʨʳʥ 
ʙʦʣʦʥ ʫʣʩʳʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʩʠʩʪʝʤʠʡʛ ʩʫʜʘʣʩʘʥ 
ʘʞʣʫʫʜ ʭʠʡʛʜʩʵʥ ʙᴇʛᴇᴇʜ װʡʣʜʚʵʨʣʵʣ 
ʤʝʥʝʞʤʝʥʪʠʡʥ ʙʦʜʠʪ ʩʠʩʪʝʤ ᴇᴇʨᴇᴇ ʦʣʦʥ 
ʵʣʝʤʝʥʪװװʜʵʵʩ ʙװʨʜʩʵʥ, ʥʠʡʣʤʵʣ װʡʣ 
ʘʞʠʣʣʘʛʘʘʪʘʡ, ʦʣʦʥ ʭʵʤʞʠʛʜʵʭװװʥʪ ʟʘʛʚʘʨʘʘʨ 
ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʪʫʣ ʩʠʩʪʝʤʠʡʛ ʩʫʜʣʘʭʜʘʘ ʥʵʛ 
ʪʘʣʘʘʩ ʩʠʩʪʝʤʠʡʥ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪ, ʫʷʣʜʘʘ 
ʭʦʣʙʦʦʛ ʥʘʨʠʡʚʯʣʘʥ ʪʦʜʦʨʭʦʡʣʦʭ ʥᴇʛᴇᴇ ʪʘʣʘʘʩ 
ʩʠʩʪʝʤʠʡʥ ʛʦʣ ʰʠʥʞ ʯʘʥʘʨʳʛ ʭʘʜʛʘʣʞ, ʵʥʛʠʡʥ 
ʭʵʣʙʵʨʪ ʦʨʫʫʣʘʭ ʟʘʨʯʠʤ ʯʫʭʘʣ ʘʩʫʫʜʘʣ ʙʦʣʜʦʛ 
[8,9]. 

ʋʫʣ ʫʫʨʭʘʡʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʧʨʦʮʝʩʩʫʫʜʳʥ 
ʪʝʭʥʦʣʦʛʠʡʥ ʥʵʛ ʭʵʣʭʵʵ ʥʴ ʪʦʜʦʨʭʦʡ ʜʘʨʘʘʣʣʳʥ 
ʜʘʛʫʫ ʭʘʨʠʣʮʘʥ ʫʷʣʜʘʘʪʘʡ ʷʚʘʛʜʘʞ, ʜʘʚʪʘʛʜʜʘʛ 
 ʥʜʩʵʥ ʦʥʮʣʦʛ ʥʴ ʩʠʩʪʝʤʠʡʥ ʮʦʛʮ (ʭʦʣʠʩʪʠʢ)װ
ʰʠʥʞʠʡʛ ʙװʨʵʥ ʘʛʫʫʣʜʘʛ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ:  

¶ ʩʠʩʪʝʤ ʦʣʦʥ ʙװʨʵʣʜʵʭװװʥ ʭʵʩʛʵʵʩ ʪʦʛʪʦʥʦ; 

¶ ʥʵʛ ʙװʨʵʣʜʵʭװװʥ ʭʵʩʵʛ ʥʴ ʩʠʩʪʝʤʠʡʛ 
ʙװʭʵʣʜ ʥʴ ᴇᴇʨʯʠʣʥᴇ; 

¶ ʩʠʩʪʝʤ ʷʤʘʛʪ ʪʵʥʮʚʵʨʠʡʛ ʦʣʦʭ ʛʵʞ 
ʦʨʦʣʜʦʥʦ ʛʵʩʵʥ ʩʠʩʪʝʤʠʡʥ 3 ʟʘʨʯʤʳʛ 
ʭʘʥʛʘʥʘ 

ʅᴇᴇʮ ʙʘ ʫʨʩʛʘʣʳʥ ʜʠʘʛʨʘʤʤʘʘʨ ʪʵʵʚʵʨʣʵʣʪʠʡʥ 
ʧʨʦʮʝʩʩʳʛ ʩʠʩʪʝʤ ʙʦʣʛʦʥ ʘʚʯ װʟʚʵʣ: 

- ʥᴇᴇʮʠʡʛ ʪʵʛʰ ᴇʥʮᴇʛʪᴇᴇʨ; 

- ʦʨʦʭ ʫʨʩʛʘʣʳʛ ʥᴇᴇʮ ʫʨʫʫ ʯʠʛʣʵʩʵʥ 
ʩʫʤʪʘʡ, ʛʘʨʘʭ ʫʨʩʛʘʣʳʛ ʥᴇᴇʮᴇᴇʩ ʛʘʨʯ ʙʫʡ 
ʩʫʤʪʘʡ; 

- ʭʘʚʭʣʘʛ ʥʴ ʫʨʩʛʘʣʳʛ ʭʷʥʘʭ װװʨʵʛʪʵʡʛʵʵʨ 
ʠʣʵʨʭʠʡʣʵʛʜʵʥʵ. 

ʅᴇᴇʮװװʜ ʥʴ ʧʨʦʮʝʩʩʪ ʦʨʞ ʙʫʡ ʫʨʩʛʘʣ ʙʦʣʦʥ ʛʘʨʯ 
ʙʫʡ ʫʨʩʛʘʣʳʥ ʭʦʦʨʦʥʜʦʭ ʟᴇʨװװʛʵʵʨ ʭʫʨʠʤʪʣʘʛʜʘʥ 
ʭʦʮʨʦʣʪ װװʩʛʵʞ ʙʘʡʜʘʛ ʙʘ ʫʨʩʛʘʣʳʥ ʭʫʨʜʥʫʫʜʳʥ 
ᴇᴇʨʯʣᴇʣʪᴇᴇʨ ʥᴇᴇʮ ʥʴ ʩʠʩʪʝʤʠʡʥ ʪʦʛʪʚʦʨʛװʡ 
ʜʠʥʘʤʠʢʠʡʥ ʵʭ ʙʫʣʘʛ ʙʦʣʜʦʛ [10].  
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1-ʨ ʟʫʨʘʛ. ʀʣ ʫʫʨʭʘʡʥ ʘʚʪʦʪʵʵʚʨʠʡʥ ʩʠʩʪʝʤʠʡʥ ʫʨʩʛʘʣ 

ʥᴇᴇʮʠʡʥ ʜʠʘʛʨʘʤʤ 

ʉʠʩʪʝʤʠʡʥ ʜʠʥʘʤʠʢ ʟʘʛʚʘʨʯʣʘʣʳʥ ʦʥʦʣ, ᴇʤʥᴇ 
 ʣʩʵʥ ʠʣ ʫʫʨʭʘʡʥ ʘʚʪʦʪʵʵʚʵʨʪʵʡ ʘʰʠʛʣʘʣʪʳʥװװʟװ
ʩʠʩʪʝʤʠʡʥ ʙװʜװװʚʯʠʜ ʪʫʣʛʫʫʨʣʘʥ ᴇʨᴇʤʜʣᴇʛ, 
ʪʵʩʵʣʛʵʵ, ʫʭʘʞ-ʘʯʠʭ, ʦʚʦʦʣʛʳʥ ʘʞʠʣʪʘʡ ʭʘʤʪʘʜ ʥʴ 
ʥʵʛ ʩʠʩʪʝʤ ʙʦʣʛʦʥ ʩʫʜʘʣʛʘʘʛ ʮʘʘʰʠʜ ʛװʡʮʵʪʛʵʞ, 
ʫʨʩʛʘʣ ʥᴇᴇʮʠʡʥ ʜʠʘʛʨʘʤʤʳʛ ʙʦʣʦʚʩʨʫʫʣʘʚ (ɿʫʨʘʛ 
1). 

ʊʵʵʚʵʨʣʵʭ ʯʫʣʫʫʣʛʠʡʥ ʫʨʩʛʘʣ ʜʘʨʘʘʭ 
ʵʣʝʤʝʥʪװװʜʵʵʩ ʙװʨʜʵʥʵ. װתʥʜ: 

- ʊʵʩʣʵʛʜʵʭ ʙʣʦʢʠʡʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʠʣ; 

- ʏʫʣʫʫʣʛʠʡʥ ʟʦʭʠʩʪʦʡ ʪװʚʰʠʥʜ ʭװʨʪʵʣ 

ʙʫʪʣʘʭ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʠʣ; 

- ʏʫʣʫʫʣʛʠʡʛ ʤᴇʨʛᴇʮʛᴇᴇʩ ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʠʜ 

ʘʯʠʭ; 

- ʊʵʵʚʵʨʣʵʣʪʠʡʥ ʤʘʨʰʨʫʪʘʘʨ ʭᴇʜᴇʣʛᴇᴇʥʠʡ 

ʛʦʨʠʤʜ ʰʠʣʞʠʭ; 

- ʍװʣʵʵʥ ʘʚʘʭ ʧʫʥʢʪʵʜ ʙʫʫʣʛʘʭ. 
ñᴆʨᴇʤʜʣᴇʛʠʡʥ ʘʞʠʣò ʜʵʜ ʩʠʩʪʝʤʵʵʨ ʪʵʩʣʵʭ ʙʣʦʢʪ 
ᴇʨᴇʤʜʣᴇʛ ʭʠʡʭ ʮʦʦʥʦʛʠʡʥ ʜʠʘʤʝʪʨ (dʮʦ) ʥʴ ʛʘʨʘʭ 
ʫʨʩʛʘʣʳʥ װʥʜʩʵʥ ʭʵʤʞʠʛʜʵʭװװʥ ʙʦʣʥʦ.  
ᴆʨᴇʤʜʣᴇʛʠʡʥ ʮʦʦʥʦʛʠʡʥ ʜʠʘʤʝʪʨ ʥʴ ʪʫʭʘʡʥ 
ʫʫʨʭʘʡʜ ʘʰʠʛʣʘʞ ʙʘʡʛʘʘ ʵʢʩʢʘʚʘʪʦʨʳʥ ʫʪʛʫʫʨʳʥ 
ʙʘʛʪʘʘʤʞʘʘʨ ʪʦʜʦʨʭʦʡʣʦʛʜʦʥʦ. ʋʫʣʳʥ ʮʫʣʳʛ 
ʙʫʪʣʘʛʜʣʳʥ ʟʦʭʠʩʪʦʡ ʪװʚʰʠʥʜ ʭװʨʪʵʣ ʙʫʪʣʘʭʳʥ 
ʪʫʣʜ ᴇʨᴇʤʜʣᴇʛ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʛ ᴇʥʜᴇʨ ʪװʚʰʠʥʜ 
ʛװʡʮʵʪʛʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙᴇʛᴇᴇʜ ʠʣ ʫʫʨʭʘʡʜ 
ʭʵʨʵʛʣʵʛʜʵʭ ʵʢʩʢʘʚʘʪʦʨʳʥ ʫʪʛʫʫʨʳʥ ʙʘʛʪʘʘʤʞ 
ʘʥʭʜʘʛʯ װʟװװʣʵʣʪ ʙʦʣʥʦ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ ʪʵʩʣʵʛʜʩʵʥ 
ʯʫʣʫʫʣʛʠʡʥ ʭʘʤʛʠʡʥ ʪʦʤ ʥʴ ʵʢʩʢʘʚʘʪʦʨʳʥ ʫʪʛʫʫʨʪ 
ʯᴇʣᴇᴇʪʵʡ ʙʘʛʪʘʞ ʙʘʡʭ ʸʩʪʦʡ ʙʫʶʫ ʫʪʛʫʫʨʳʥ 
ʰʫʛʘʤʘʥ ʭʵʤʞʵʵʩʵʵʨ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʸʩʪʦʡ. ʕʥʵ 
ʪʦʭʠʦʣʜʦʣʜ ʫʫʨʭʘʡʜ ʘʰʠʛʣʘʞ ʙʫʡ ʵʢʩʢʘʚʘʪʦʨʳʛ 
ʪװװʥʠʡ ʘʰʠʛʣʘʣʪʳʥ ʭʫʛʘʮʘʘʥʳ ʪʫʨʰ ʥʵʛʵʥ ʪᴇʨᴇʣ 
ʙʘʡʥʘ ʛʵʞ װʟʚʵʣ ʫʪʛʫʫʨʳʥ ʭʵʤʞʵʵʩ ʥʴ ʪʦʛʪʤʦʣ 
ʭʵʤʞʠʛʜʵʭװװʥ ʙʘʡʥʘ. 

ʏʫʣʫʫʣʛʠʡʛ ʟʦʭʠʭ ʭʵʤʞʵʵʥʜ ʭװʨʪʵʣ ʙʫʪʣʘʭʳʥ ʪʫʣʜ 
ʰʘʘʨʜʣʘʛʘʪʘʡ ʭʵʤʞʵʵʥʠʡ ʪʵʩʵʣʛʵʵʥʠʡ ʵʥʝʨʛʠ 
ʟʘʨʮʫʫʣʘʛʜʘʭ ʸʩʪʦʡ ʙʘ ʵʥʵ ʥʴ ʪʵʩʵʣʛʵʵ ʭʠʡʭ ʙʣʦʢ, 
ʪʵʩʵʣʛʵʵʥʠʡ ʥʵʛ ʮʦʦʥʦʛ ʜʘʭʴ ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ 
ʭʵʤʞʵʵʛʵʵʨ ʪʦʜʦʨʭʦʡʣʦʛʜʦʥʦ. ʎʦʦʥʦʛ ʜʘʭʴ ʪʵʩʨʵʭ 
ʙʦʜʠʩʳʥ ʭʵʤʞʵʵ ʥʴ ʮʦʦʥʦʛʠʡʥ ʛװʥ, ʮʦʦʥʦʛʠʡʥ 
ʜʠʘʤʝʪʨʵʵʩ ʭʘʤʘʘʨʘʭ ʙᴇʛᴇᴇʜ ʮʦʦʥʦʛʠʡʥ ʛװʥ 
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ʤᴇʨʛᴇʮʛʠʡʥ ᴇʥʜʨᴇᴇʨ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʙʘ 
ʮʦʦʥʦʛʠʡʥ ʜʠʘʤʝʪʨ ʥʴ ʵʢʩʢʘʚʘʪʦʨʳʥ ʫʪʛʫʫʨʳʥ 
ʵʟʣʵʭװװʥʵʵʨ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʸʩʪʦʡ. ɼʵʵʨ 
ᴇʛװװʣʩʥʵʵʨ ʵʢʩʢʘʚʘʪʦʨʳʥ ʫʪʛʫʫʨʳʥ ʵʟʣʵʭװװʥ 
ʪʦʛʪʤʦʣ ʙʘʡʭ ʫʯʨʘʘʩ ʮʦʦʥʦʛʠʡʥ ʜʠʘʤʝʪʨ ʤᴇʥ ʠʞʠʣ 
ʪʦʛʪʤʦʣ ʭʵʤʞʠʛʜʵʭװװʥ ʙʦʣʥʦ. ʕʥʵ ʪʦʭʠʦʣʜʦʣʜ 
ʫʫʣʳʥ ʘʞʣʳʥ ʘʭʠʣʪ, ʫʫʨʭʘʡʥ ʛװʥʟʛʠʡʨʵʣʪʵʵʩ 
ʭʘʤʘʘʨʯ ʯʫʣʫʫʣʛʠʡʥ ʬʠʟʠʢ ʤʝʭʘʥʠʢ ʰʠʥʞ ʭʫʚʴʩʘʥ 
ᴇᴇʨʯʣᴇʛʜᴇʭ ʪʫʣ ʪʫʭʘʡʥ ʙʘʪ ʙʵʭ ʙװʭʠʡ ʯʫʣʫʫʣʛʠʡʛ 
ʘʛʫʫʣʩʘʥ ʙʣʦʢʠʡʛ ʪʵʩʣʵʭʠʡʥ ʪʫʣʜ ʮʦʦʥʦʛʠʡʥ 
ʪʦʨʳʥ ʭʵʤʞʵʵʛʵʵʨ ʰʘʘʨʜʣʘʛʘʪʘʡ ʵʥʝʨʛʠʡʛ ʛʘʨʛʘʭ 
ʰʘʘʨʜʣʘʛʘʪʘʡ. ʉʫʜʘʣʛʘʘʛʘʘʨ ʫʫʨʭʘʡʥ ʛװʥ ʥʵʤʵʛʜʵʭ 
ʪʫʩʘʤ ʯʫʣʫʫʣʛʠʡʥ ʭʘʪʫʫʣʘʛ ʥʵʤʵʛʜʜʵʛ ʙʦʣʦʭ ʥʴ 
ʪʦʛʪʦʦʛʜʩʦʥ ʙʘʡʜʘʛ [11,12]. ʀʡʤʜ ñᴆʨᴇʤʜʣᴇʛʠʡʥ 
ʘʞʠʣò ʜʵʜ ʩʠʩʪʝʤʠʡʥ װʥʜʩʵʥ װʟװװʣʵʣʪ ʙʦʣʦʭ 
ʮʦʦʥʦʛʠʡʥ ʜʠʘʤʝʪʨʠʡʛ ʟʘʛʚʘʨʯʣʘʣʜ ʪʦʛʪʤʦʣ ʛʵʞ 
 ʟʵʞ ʙʦʣʦʭ ʙᴇʛᴇᴇʜ ʮʦʦʥʦʛ ʭʦʦʨʦʥʜʳʥ ʙʦʣʦʥ ʵʛʥʵʵװ
ʭʦʦʨʦʥʜʳʥ ʟʘʡʛ ʭʫʚʴʩʘʭ ʭʵʤʞʠʛʜʵʭװװʥ ʛʵʞ װʟʵʞ 
ʙʦʣʥʦ. ɻʵʚʯ ʙʠʜ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʭװʨʵʵʥʜ 
ʪʦʦʮʦʦʛ ʵʥʛʠʡʥʵʵʨ ʠʣʵʨʭʠʡʣʵʭʠʡʥ ʪʫʣʜ ʪʵʩʨʵʭ 
ʙʦʜʠʩʳʥ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ ʙʦʣʦʥ ʮʦʦʥʦʛʠʡʥ 
ʜʠʘʤʝʪʨʠʡʥ ʭʘʤʘʘʨʣʳʛ ʘʰʠʛʣʘʚ. ʀʥʛʵʩʥʵʵʨ, ʵʥʵ ʥʴ 
ʪʵʩʵʣʛʵʵʥʠʡ ʵʥʝʨʛʠ ʟʘʨʮʫʫʣʘʣʪʳʛ ʪʦʦʮʦʭ ʘʨʛʘʯʣʘʣ 
ʥ ɹʟᴇʚʭᴇʥ ʪʫʭʘʡʥ ʥʵʛ ʫʫʨʭʘʡʥ ʭʫʚʴʜ ʙʠʰ ᴇᴇʨ ᴇᴇʨ 
ʫʫʨʭʘʡʥ ʭʫʚʴʜ ʭʵʨʵʛʣʵʛʜʵʭ ʙװʨʵʥ ʙʦʣʦʤʞʪʦʡ 
ʙʦʣʥʦ. 

ñʊʵʩʵʣʛʵʵʥʠʡ ʘʞʠʣò ʜʵʜ ʩʠʩʪʝʤʠʡʥ װʥʜʩʵʥ 
 ʣʵʣʪ ʥʴ ʮʦʦʥʦʛʠʡʥ ʜʠʘʤʝʪʨʵʵʩ ʭʘʤʘʘʨʯ ʪʵʩʨʵʭװװʟװ
ʙʦʜʠʩʳʥ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ (q) ʙʦʣʦʥ ʫʣʥʳ 
ʵʩʵʨʛװװʮʣʠʡʥ ʰʫʛʘʤ (W) ʙᴇʛᴇᴇʜ ʩʠʩʪʝʤʠʡʥ ʛʘʨʘʭ 
ʫʨʩʛʘʣʳʥ ʭʵʤʞʠʛʜʵʭװװʥ ʥʴ ʯʫʣʫʫʣʛʠʡʥ 
ʙʫʪʣʘʛʜʣʳʥ ʭʵʤʞʵʵ, ʩʠʡʨʵʛʞʠʣʪʠʡʥ ʙʦʣʦʥ ʫʪʛʫʫʨ 
ʜװװʨʛʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ ʙʘʡʥʘ. ᴆʨᴇʤʜʣᴇʛ 
ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʛ ʟʘʨʜʘʣ ʙʘʛʘʪʘʡ, ʘʰʠʛʪ װʡʣ 
ᴇʥʜᴇʨʪʵʡ ʛװʡʮʵʪʛʵʭ ʯʠʛʣʵʣʵʵʨ ʩʫʜʣʘʘʯʠʜ ʙʘʛʘʛװʡ 
ʘʞʠʣ ʛװʡʮʵʪʛʵʩʵʥ ʙʘʡʜʘʛ. ʊʫʭʘʡʣʙʘʣ, 
ɹ.ʃʘʡʭʘʥʩװʨʵʥ, ɼ.ʅʷʤʜʦʨʞ ʥʘʨʳʥ ʵʨʜʵʤʪʵʜ 
ʯʫʣʫʫʣʛʠʡʥ ʭʘʪʫʫʣʘʛ, ʮʦʦʥʦʛʠʡʥ ʜʠʘʤʝʪʨ ʟʵʨʵʛ 
ʧʘʨʘʤʝʪʨװװʜʵʵʩ ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ ʭʫʚʠʡʥ 
ʟʘʨʮʫʫʣʘʣʪ, ʫʣʥʳ ʵʩʵʨʛװװʮʣʠʡʥ ʭʵʨʭʵʥ ʭʘʤʘʘʨʯ 
ʙʘʡʛʘʘʛ ʩʫʜʣʘʥ ʪʦʛʪʦʦʩʦʥ ʙʘʡʜʘʛ [11, 12]. ɹʠʜʥʠʡ 
ʭʫʚʴʜ ʠʣ ʫʫʨʭʘʡʥ ʪʵʵʚʨʠʡʥ ʩʠʩʪʝʤʠʡʥ ʵʥʝʨʛʠ 
ʟʘʨʮʫʫʣʘʣʪʳʛ ʪʦʦʮʦʭʦʜ ʘʥʭʘʘʨʘʣ ʭʘʥʜʫʫʣʩʘʥ 
ʫʯʨʘʘʩ ʜʵʵʨʭ ʩʫʜʣʘʘʯʜʳʥ װʨ ʜװʥʛ ʰʫʫʜ ʘʰʠʛʣʘʩʘʥ 
ʙʦʣʥʦ. 

ʏʫʣʫʫʣʛʠʡʛ ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʠʜ ʘʯʠʭ ʧʨʦʮʝʩʩʳʛ 
ñʋʭʘʞ-ʘʯʠʭ ʘʞʠʣò ʜʵʜ ʩʠʩʪʝʤʵʵʨ ʠʣʵʨʭʠʡʣʞ, 
 ,ʥʵʵʨ ʫʪʛʘʣʪʳʥ ʪʦʦ (n)װװʥʜʩʵʥ ʭʵʤʞʠʛʜʵʭװ
ʵʢʩʢʘʚʘʪʦʨʳʥ ʫʪʛʫʫʨʳʥ ʙʘʛʪʘʘʤʞ (E), ᴇᴇʨᴇᴇ 
ʙʫʫʣʛʘʛʯʠʡʥ ʪʵʚʰʠʥ ʜʵʭ ʯʫʣʫʫʣʛʠʡʥ ʥʷʛʪʨʘʣʳʥ 
 ʣʩʥʵʵʨװװʣʵʣʪ (kv)-ʠʡʛ ʪʦʜʦʨʭʦʡʣʦʚ. ɼʵʵʨ ᴇʛװװʟװ
ʫʪʛʫʫʨʳʥ ʙʘʛʪʘʘʤʞ ʥʴ ʪʦʛʪʤʦʣ ʙʘʡʭ ʙᴇʛᴇᴇʜ 
ʫʪʛʘʣʪʳʥ ʪʦʦ ʥʴ ʵʢʩʢʘʚʘʪʦʨʳʥ ʤᴇʯʣᴇʛʠʡʥ 
ʭʫʛʘʮʘʘʛʘʘʨ ʠʣʵʨʭʠʡʣʵʛʜʵʥʵ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ 
ʘʯʠʣʪʘʜ ʦʨʞ ʙʫʡ ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʠʡʥ ʪʵʚʰʥʠʡ 
ʵʟʣʵʭװװʥ ʫʪʛʫʫʨʳʥ ʙʘʛʪʘʘʤʞʠʡʥ ʘʜʠʣ ʪʦʛʪʤʦʣ 
ʭʵʤʞʠʛʜʵʭװװʥ. ʏʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʣʳʥ 
ʭʵʤʞʵʵʥʵʵʩ ʫʪʛʫʫʨ ʜװװʨʛʵʣʪ ʭʘʤʘʘʨʘʭ ʫʯʨʘʘʩ 
ʫʪʛʘʣʪʳʥ ʪʦʦ ʥʴ ʯʫʣʫʫʣʛʠʡʥ ʬʠʟʠʢ ʤʝʭʘʥʠʢ ʰʠʥʞ 
ʯʘʥʘʨ, ʙʫʪʣʘʛʜʣʘʘʩ ʭʘʤʘʘʨʯ ʭʫʚʴʩʘʭ ʸʩʪʦʡ. ʄᴇʥ 
ʪʵʚʰʠʥ ʜʵʭ ʯʫʣʫʫʣʛʠʡʥ ʥʷʛʪʨʘʣʳʥ װʟװװʣʵʣʪ ʥʴ 
ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʣʘʘʩ ʭʘʤʘʘʨʯ ʭʘʨʠʣʮʘʥ 

ʘʜʠʣʛװʡ ʙʘʡʥʘ. ʀʡʤʜ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ ʵʥʝʨʛʠ 
ʟʘʨʮʫʫʣʘʣʪʳʛ ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʣʳʥ ʭʵʤʞʵʵʩʵʵʨ 
ʠʣʵʨʭʠʡʣʩʥʠʡ ʘʜʠʣ ʫʭʘʞ ʘʯʠʭ ʘʞʣʳʥ ʵʥʝʨʛʠ 
ʟʘʨʮʫʫʣʘʣʪʳʛ ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʣʳʥ ʭʵʤʞʵʵʩʠʡʛ 
ʘʰʠʛʣʘʥ ʜʘʤ ʪʦʦʮʦʭ ʙװʨʵʥ ʙʦʣʦʤʞʪʦʡ.  

ɸʚʪʦʪʵʵʚʨʠʡʥ ʩʠʩʪʝʤʠʡʥ ʛʦʣ ʭʵʩʵʛ ʙʦʣʦʭ 
ñʊʵʵʚʨʠʡʥ ʘʞʠʣò ʜʵʜ ʩʠʩʪʝʤʵʵʨ ᴇᴇʨᴇᴇ 
ʙʫʫʣʛʘʛʯʠʡʥ ʙʦʜʠʪ ʜʘʘʮ (qʙ)-ʳʛ ʪʦʜʦʨʭʦʡʣʦʥʦ. 
ᴆᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʠʡʥ ʪʵʚʰʠʥ ʜʵʭ ʥʷʛʪʨʘʣʳʥ 
 ʣʵʣʪ ʥʴ ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʣʘʘʩ ʭʘʤʘʘʨʘʭ ʪʫʣװװʟװ
ʙʫʫʣʛʘʛʯʠʡʥ ʙʦʜʠʪ ʜʘʘʮʳʛ ʭʫʚʴʩʘʭ ʭʵʤʞʠʛʜʵʭװװʥ 
ʛʵʞ װʟʵʞ ʙʦʣʥʦ. ʕʥʜ ʤᴇʥ, ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʠʡʥ 
ʵʥʝʨʛʠ ʟʘʨʮʫʫʣʘʣʪʳʛ ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʣʳʥ 
ʭʵʤʞʵʵʩʵʵʨ ʪʦʦʮʦʭ ʙװʨʵʥ ʙʦʣʦʤʞʪʦʡ. ᴆᴇʨᴇᴇʨ 
ʭʵʣʙʵʣ ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʣʳʥ ʭʵʤʞʵʵʩ ʥʴ 
ʘʚʪʦʩʘʤʦʩʚʘʣʳʥ ʙʦʜʠʪ ʜʘʘʮʳʛ ʪʦʜʦʨʭʦʡʣʦʭ 
ʙᴇʛᴇᴇʜ ʵʥʵ ʰʘʪʘʭʫʫʥ ʟʘʨʮʫʫʣʘʣʪʳʥ ʭʵʤʞʵʵʥʜ 
ʥᴇʣᴇᴇʣᴇʭ װʥʜʩʵʥ ʧʘʨʘʤʝʪʨװװʜʠʡʠʥ ʥʵʛ. 

ñʆʚʦʦʣʦʭ ʘʞʠʣò ʜʵʜ ʩʠʩʪʝʤʠʡʥ ʪװʨʵʭ ʧʨʠʟʤʠʡʥ 
ʵʟʣʵʭװװʥ (Vʧ), ʦʚʦʦʣʛʦ ʜʘʭʴ ʯʫʣʫʫʣʛʠʡʥ 
ʩʠʡʨʵʛʞʠʣʪ (kʦʩ) ʥʴ ʫʫʨʭʘʡʥ ʦʚʦʦʣʛʳʥ ʭʵʤʞʵʵʛ 
ʪʦʜʦʨʭʦʡʣʥʦ. ᴆᴇʨᴇᴇ ʙʫʫʣʛʘʛʯ ʥʴ ʦʚʦʦʣʛʦʜ ʘʯʘʘʛʘʘ 
ʙʫʫʣʛʘʩʥʳ ʜʘʨʘʘʛʘʘʨ ʯʫʣʫʫʣʘʛ ʜʘʭʠʥ ʩʠʡʨʵʛʞʠʭ 
ʦʚʦʦʣʛʦ ʜʘʭʴ ʯʫʣʫʫʣʛʠʡʥ ʩʠʡʨʵʛʞʠʣʪ ʥʴ ʤᴇʥ  ʣ 
ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʣʘʘʩ ʭʘʤʘʘʨʥʘ. ʊʫʭʘʡʥ 
ʩʠʡʨʵʛʞʩʵʥ ʯʫʣʫʫʣʛʠʡʛ ʪװʨʵʭ, ʪʵʛʰʣʵʭ װʝʜ 
ʯʫʣʫʫʣʛʠʡʥ ʟװʛʵʵʩ װʟװװʣʵʭ ʵʩʵʨʛװװʮʣʠʡʥ ʭװʯ  
ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʣʳʥ ʭʵʤʞʵʵʩʵʵʩ ʭʘʤʘʘʨʘʭ ʪʫʣ 
ʦʚʦʦʣʛʳʥ ʘʞʣʳʥ ʵʥʝʨʛʠ ʟʘʨʮʫʫʣʘʣʪʳʛ ʪʫʭʘʡʥ 
 .ʣʵʣʪʵʵʨ ʪʦʜʦʨʭʦʡʣʦʭ ʙʦʣʦʤʞʪʦʡװװʟװ

ɼתɻʅʕʃʊ 

ʀʣ ʫʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʧʨʦʮʝʩʩʫʫʜ ʥʴ ʫʫʣ-
ʛʝʦʣʦʛʠ, ʫʫʣ-ʪʝʭʥʠʢʠʡʥ ʙʦʣʦʥ ʦʨʯʥʳ ʮʘʛ ʘʛʘʘʨʳʥ 
ʠʞʠʣ ʥᴇʭʮᴇʣʜ ʜʘʨʘʘʣʘʥ ʷʚʘʛʜʜʘʛ ʦʥʮʣʦʛʪʦʡ. ʀʣ 
ʫʫʨʭʘʡʥ ʘʯʠʭ-ʪʵʵʚʵʨʣʵʭ ʩʠʩʪʝʤʠʡʛ ʘʯʠʭ, ʪʵʵʚʵʨʣʵʭ 
ʛʵʩʵʥ ʭʦʸʨ װʥʜʩʵʥ; ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯ-ʞʦʣʦʦʯ, 
ʪʵʵʚʨʠʡʥ ʩװʣʞʵʵ, ʭװʣʵʵʞ ʘʚʘʭ ʮʵʛ, ʤʘʰʠʥ 
ʪʝʭʥʠʢʠʡʥ ʘʰʠʛʣʘʣʪʳʥ ʘʣʙʘ, ʫʜʠʨʜʣʘʛʳʥ ʛʵʩʵʥ 
ʪʘʚʘʥ ʜʵʜ ʩʠʩʪʝʤʵʵʩ ʙװʨʜʵʭʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥ. 
ʕʜʛʵʵʨʠʡʥ ʘʣʴ ʥʵʛʠʡʛ ʩʫʜʣʘʭʘʜ ʙʫʩʘʜ ʜʵʜ 
ʩʠʩʪʝʤʪʵʡ ʥʴ ʭʘʨʠʣʮʘʥ ʫʷʣʜʘʘʪʘʡ ʩʫʜʣʘʭ 
ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʛʘʘ ʥʴ ʠʣ ʫʫʨʭʘʡʥ ʘʚʪʦʪʵʵʚʨʠʡʥ 
ʭʵʨʵʛʩʣʠʡʛ ʩʦʥʛʦʞ ʘʰʠʛʣʘʭ ʩʫʜʘʣʛʘʘʥʜ ʩʠʩʪʝʤʠʡʥ 
ʭʘʥʜʣʘʛʳʥ ʟʘʨʯʠʤ ʯʫʭʘʣ ʰʘʘʨʜʣʘʛʘʪʘʡʛ ʭʘʨʫʫʣʞ 
ʙʘʡʥʘ. 

ʋʫʣʳʥ װʡʣʜʚʵʨʣʵʣʜ ʭʵʨʵʛʣʵʞ ʙʘʡʛʘʘ ʵʥʝʨʛʠ ʥʴ 
ʤʘʪʝʨʠʘʣʳʥ ʯʘʥʘʨʳʛ ᴇᴇʨʯʣᴇʭ ʙʦʣʦʥ ʦʨʦʥ ʟʘʡʜ 
ʰʠʣʞװװʣʵʭʵʜ װʟװװʣʵʭ ʵʩʵʨʛװװʮʣʠʡʛ ʜʘʚʘʭʘʜ 
ʰʘʘʨʜʣʘʛʘʪʘʡ ʘʞʠʣʪʘʡ ʪʵʥʮװװ ʙʘʡʭ ʙʘ ʪʦʜʦʨʭʦʡ 
ʪʝʭʥʠʢ, ʪʝʭʥʦʣʦʛʠ ʘʰʠʛʣʘʥ ʫʫʣʳʥ ʘʞʠʣ ʷʚʫʫʣʘʭ 
ʧʨʦʮʝʩʩʪ ʤʘʩʩʠʚʳʥ ʯʫʣʫʫʣʛʠʡʛ ʰʘʘʨʜʣʘʛʘʪʘʡ 
ʰʠʨʭʵʛʣʵʣ ʭװʨʪʵʣ ʥʴ ʙʫʪʣʘʭ, ʪʵʜʛʵʵʨʠʡʛ ʫʭʘʞ 
ʘʯʠʭ, ʪʵʵʚʵʨʣʵʭ, ʦʚʦʦʣʦʭ, ʙʘʷʞʫʫʣʘʭ װʡʣʜʚʵʨʠʡʥ 
ʘʛʫʫʣʘʭʘʜ ʙʫʫʣʛʘʭʘʜ ʟʘʨʮʫʫʣʘʛʜʜʘʛ. ʏʫʣʫʫʣʛʠʡʥ 
ʰʠʥʞ ʯʘʥʘʨ ʥʴ ʤʘʰʠʥ ʪʝʭʥʠʢʪ װʟװװʣʞ ʙʘʡʛʘʘ 
ʵʩʵʨʛװװʮʣʵʵʨ, ʭʘʨʠʥ ʪʝʭʥʦʣʦʛʠʡʥ װʟװװʣʵʣʪװװʜ ʥʴ 
ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʛװʡʮʵʪʛʵʞ ʙʫʡ ʘʞʣʘʘʨ 
ʠʣʵʨʭʠʡʣʵʛʜʵʥʵ. 

ʊɸʃɸʈʍɸʃ 
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ʕʥʵʭװװ ᴇʛװװʣʣʠʡʛ ʪʫʫʨʚʠʭʘʜ ʦʶʫʥʳ װʥʵʪ 
ʭᴇʜᴇʣʤᴇʨᴇᴇ ʭʘʨʘʤʛװʡ ʭʘʡʨʣʘʩʘʥ ʩʫʜʘʣʛʘʘʥʳ 
ʘʞʣʳʥ ʫʜʠʨʜʘʛʯ ʐʋ- ʥr ʜʦʢʪʦʨ, ʧʨʦʬ. 
ɹ.ʇװʨʵʚʪʦʛʪʦʭ, ʟᴇʚʣᴇʭ ʢʦʤʠʩʩʳʥ ʛʠʰװװʥ ʜʦʢʪʦʨ 
(PhD), ʜʵʜ ʧʨʦʬ.ɹ.ʆʨʭʦʥʪʫʫʣ, ʜʦʢʪʦʨ (PhD), ʜʵʜ 
ʧʨʦʬ. ʂ.ʍʘʚʘʣʙʦʣʦʪ ʥʘʨʪʘʘ ʩʵʪʛʵʣʠʡʥ ʛװʥʵʵʩ 
ʪʘʣʘʨʭʘʣ ʠʣʵʨʭʠʡʣʴʝ. 
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Abstract - The mining sector is a major driver of Mongolia's economy. At present, most mining enterprises in Mongolia 

extract ore and minerals by open method. Drilling and blasting is necessary for this extraction method. Since 1978, the  

ñErdenet mining corporationò  has been using SBSH-250MNA-32 drilling rig, and the existing drilling rig is an 

improved 6th - level version of SBSH-250MNA-32 and has been in production since 2012. This work was carried out 

to determine the operational status of the new generation drilling rig and to determine the reliability level of the 

subsystems using comparison with the previous generation drilling rigs. 

ʍʫʨʘʘʥʛʫʡ - ʋʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʪʦʤʦʦʭʦʥ ʭᴇʜᴇʣʛᴇʛʯ ʭװʯ ʙʦʣʜʦʛ. ᴆʥᴇᴇʛʠʡʥ 

ʙʘʡʜʣʘʘʨ ʄʦʥʛʦʣ ʫʣʩʳʥ ʫʫʣ ʫʫʨʭʘʡʥ ʠʭʵʥʭ װʡʣʜʚʵʨװװʜ ʠʣ ʘʨʛʘʘʨ ʭװʜʵʨ ʙʦʣʦʥ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʛ ʦʣʙʦʨʣʦʞ 

ʙʘʡʥʘ. ʕʥʵʭװװ ʦʣʙʦʨʣʦʭ ʘʨʛʘʜ ᴇʨᴇʤʜʣᴇʛ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʠʣ ʟʘʡʣʰʛװʡ ʭʠʡʛʜʜʵʛ. ñʕʨʜʵʥʵʪ תʡʣʜʚʵʨò ʊᴆתɻ ʥʴ ʘʥʭ 

1978 ʦʥʦʦʩ ʵʭʣʵʥ ʉɹʐ-250ʄʅɸ-32 ʤʘʨʢʠʡʥ ᴇʨʤʠʡʥ ʤʘʰʠʥʳʛ ʘʰʠʛʣʘʞ ʠʨʩʵʥ ʙᴇʛᴇᴇʜ ʦʜʦʦ ʘʰʠʛʣʘʛʜʘʞ ʙʘʡʛʘʘ 

ᴇʨʤʠʡʥ ʤʘʰʠʥ ʥʴ ʉɹʐ - 250ʄʅɸ-32 ʤʘʨʢʠʡʥ 6ʜʘʭʴ ʪװʚʰʥʠʡ ʩʘʡʞʨʫʫʣʩʘʥ ʭʫʚʠʣʙʘʨ ʙʘ 2012 ʦʥʦʦʩ 

 ,ʝʠʡʥ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʘʰʠʛʣʘʣʪʳʥ ʙʘʡʜʣʳʛ ʩʫʜʘʣʞװ ʡʣʜʚʵʨʣʵʣʜ ʘʰʠʛʣʘʛʜʘʞ ʵʭʵʣʩʵʥ ʙʘʡʥʘ. ɼʵʵʨʭ ʰʠʥʵװ

ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʥʳ ʪװʚʰʥʠʡʛ ʪʦʛʪʦʦʭʜʦʦ ᴇʤʥᴇʭ װʝʠʡʥ ᴇʨʤʠʡʥ ʤʘʰʠʥʫʫʜʘʜ ʭʠʡʛʜʵʞ ʙʘʡʩʘʥ ʩʫʜʘʣʛʘʘʥʳ 

ʘʞʣʫʫʜʪʘʡ ʭʘʨʴʮʫʫʣʘʭ ʟʘʤʘʘʨ ʜʵʜ ʩʠʩʪʝʤװװʜʠʡʥ ʘʰʠʛʣʘʣʪʳʥ ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʣʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʟʦʨʠʣʛʦʦʨ ʵʥʵʭװװ 

ʘʞʣʳʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʣʵʵ. 

ʊϮʣʭϮϮʨ Ϯʛðʩʫʣ ʟʦʛʩʦʣʪ, ʩʘʘʪʘʣ, ʛʵʤʪʵʣ

I. ʋɼʀʈʊɻɸʃ 

ñʕʨʜʵʥʵʪ תʡʣʜʚʵʨò ʊᴆתɻ-ʥ ʭװʜʨʠʡʥ ʠʣ ʫʫʨʭʘʡʜ 
1978 ʦʥʦʦʩ ᴇʥᴇᴇʛ ʭװʨʪʵʣ ʉɹʐ-250ʄʅɸ-32 
ʤʘʨʢʠʡʥ ᴇʨʤʠʡʥ ʤʘʰʠʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʠʣ 
ʛװʡʮʵʪʛʵʞ ʙʘʡʥʘ. ʊʫʩ ʤʘʨʢʠʡʥ ᴇʨʤʠʡʥ 
ʤʘʰʠʥʫʫʜʳʥ ʘʰʠʛʣʘʣʪʳʥ ʷʚʮʘʜ װװʩʵʞ ʙʘʡʩʘʥ 
ʵʚʜʨʵʣ ʛʵʤʪʣʠʡʛ ʠʣʨװװʣʵʭ, ʩʪʘʪʠʩʪʠʢ 
ʙʦʣʦʚʩʨʫʫʣʘʣʪ, ʜװʛʥʵʣʪ ʙװʭʠʡ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʫʫʜ 
ʭʠʡʛʜʩʵʵʨ ʙʘʡʥʘ. ʋʛ ʤʘʰʠʥʳ ʘʰʠʛʣʘʣʪʳʥ ʷʚʮ ʜʘʭʴ 
ʩʘʘʪʣʳʥ ʰʘʣʪʛʘʘʥʳʛ ʩʫʜʣʘʥ, ʥʘʡʜʚʘʨʪʘʡ ʙʘʡʜʘʣ, 
ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵʛ ʩʘʡʞʨʫʫʣʘʭ ʥʴ ʘʞʣʳʥ 
ʙװʪʵʵʣʠʡʛ ʜʵʵʰʣװװʣʵʭʵʵʩ ʛʘʜʥʘ, ʫʫʨʭʘʡʜ 
ʘʰʠʛʣʘʛʜʜʘʛ ʙװʭ ʤʘʰʠʥ, ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞװװʜʠʡʥ 
ʭʵʚʠʡʥ ʘʞʠʣʣʘʛʘʘʛ ʭʘʥʛʘʭʘʜ ʯʫʭʘʣ ʶʤ.  

II. ʆʅʆʃʓʅ ʍʕʉʕɻ 

ʆʥʦʣʳʥ ʥʵʨ ʪʦʤʴʸʦ 

 ʉʘʘʪʘʣ-ʦʙʲʝʢʪʳʥ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨ ʘʣʜʘʛʜʘʭ 
  .ʟʵʛʜʵʣװ

ɻʵʤʪʵʣ-ʦʙʲʝʢʪ ʙʦʣʦʥ ʪװװʥʠʡ ʙװʨʵʣʜʵʭװװʥ 
ʭʵʩʛװװʜʠʡʥ ʙװʨʵʥ ʙװʪʵʥ ʙʘʡʜʘʣ ʪʝʭʥʠʢʠʡʥ ʙʠʯʠʛ 
ʙʘʨʠʤʪʘʜ ʟʘʘʛʜʩʘʥ ʪᴇʚʰʠʥʛᴇᴇʩ ʭʵʪʵʨʩʵʥ, ʛʘʜʥʳʥ 
ʭװʯʠʥ ʟװʡʣʩʠʡʥ ʥᴇʣᴇᴇʣʣᴇᴇʨ ʘʣʜʘʛʜʘʭ װʟʵʛʜʵʣ. 

 ɿʘʩʚʘʨʣʘʛʜʘʭ ʦʙʲʝʢʪ- ʩʘʘʪʘʣ, ʛʵʤʪʵʣ ʛʘʨʩʘʥ 
ʪʦʭʠʦʣʜʦʣʜ ʪװװʥʠʡ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨ, ʙװʨʵʥ ʙװʪʵʥ 
ʙʘʡʜʘʣ ʥʴ ʩʵʨʛʵʵʥ ʙʦʩʛʦʛʜʦʭ ʦʙʲʝʢʪ ʶʤ [1]. 

 

ɻʠʜʨʦʧʨʠʚʦʜʳʥ ʪʫʭʘʡ ʝʨϺʥʭʠʡ ʦʡʣʛʦʣʪ 

 ɻʠʜʨʦʧʨʠʚʦʜ ʙʫʶʫ ʰʠʥʛʵʥʪ ʭᴇʪʣװװʨ ʥʴ ʘʞʠʣ 
ʛװʡʮʵʪʛʵʭ ʪʦʥʦʛʣʦʣʫʫʜʳʥ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʤʘʰʠʥ 
ʤʝʭʘʥʠʟʤʜ ʭᴇʜᴇʣʛᴇᴇʥʠʡʛ ʜʘʤʞʫʫʣʜʘʛ. 

ɻʠʜʨʦʧʨʠʚʦʜʳʥ ʪʦʥʦʛʣʦʣʫʫʜ: 

- ɻʠʜʨʦʜʘʤʞʫʫʣʛʘ (ʥʘʩʦʩ, ʛʠʜʨʦʭᴇʜᴇʣʛװװʨ, 
ʤʘʛʠʩʪʨʘʣʴ ʰʫʛʘʤ) 

- ʋʜʠʨʜʣʘʛʳʥ ʭʵʨʵʛʩʵʣ (ʭʫʚʘʘʨʠʣʘʛʯ, 
ʪʦʭʠʨʫʫʣʘʛʯ) 

- ʅʵʤʵʛʜʵʣ ʭʵʨʵʛʩʵʣ (ʰװװʣʪװװʨ, 
ʛʠʜʨʦʘʢʢʫʤʫʣʷʪʦʨ, ʭᴇʨʛᴇʭ ʪʦʥʦʛʣʦʣ)  

- ʊʫʩʣʘʭ ʪʦʥʦʛʣʦʣ (ʛʠʜʨʦʩװʣʞʵʵʥʠʡ ʭʵʩʵʛ) [2]. 

ɿʫʨʘʛ 1. ɻʠʜʨʦʧʨʠʚʦʜʳʥ ʙװʪʮʠʡʥ ʩʭʝʤ 

ʅʘʩʦʩ ʙʦʣʦʥ ʛʠʜʨʦʭᴇʜᴇʣʛװװʨװװʜ ʥʴ ʰʠʥʛʵʥʠʡ 
ʤʘʰʠʥʜ ʭʘʨʴʷʘʣʘʛʜʜʘʛ. ɸʞʣʳʥ ʰʠʥʛʵʥ ʥʴ 
ʤʝʭʘʥʠʢ ʵʥʝʨʛʠʡʛ ʭװʣʵʵʥ ʘʚʯ ʜʘʤʞʫʫʣʜʘʛ ʘʞʣʳʥ 
ʙʠʝ ʙʦʣʜʦʛ ʦʥʮʣʦʛʪʦʡ. ɿʘʨʯʤʳʥ ʭʫʚʴʜ ʭᴇʨʚᴇʭ 
ʤʘʰʠʥʫʫʜ ʙʫʶʫ ʥʘʩʦʩ ʥʴ ʛʠʜʨʦʭᴇʜᴇʣʛװװʨʠʡʥ, 
ʛʠʜʨʦʭᴇʜᴇʣʛװװʨ ʥʴ ʥʘʩʦʩʳʥ ʛʦʨʠʤʦʦʨ ʘʞʠʣʣʘʞ 
ʯʘʜʜʘʛ. ʀʡʤ ʫʯʨʘʘʩ ʪʵʜʛʵʵʨ ʥʴ ʝʨᴇʥʭʠʡ ʥʵʛ 
ʘʥʛʠʣʘʣʪʘʡ ʙʘʡʜʘʛ. 

Ϲʨʤʠʡʥ ʤʘʰʠʥʳ ʛʠʜʨʦʧʨʠʚʦʜ 
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 ᴆʨʤʠʡʥ ʤʘʰʠʥʳʛ ᴇʨᴇʤʜʣᴇʛʪ ʙʵʣʪʛʵʭ װʡʣ 
ʘʞʠʣʣʘʛʘʘ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʧʨʦʮʝʩʩ, ᴇʨʤʠʡʥ 
ʙװʨʵʣʜʵʭװװʥʜ ʭװʯ ʙʠʡ ʙʦʣʛʦʭ, ʪװװʥʯʣʵʥ 
ᴇʨᴇʤʜʣᴇʛʠʡʥ װʡʣ ʷʚʮʪʘʡ ʭʦʣʙʦʦʪʦʡ ʪʫʩʣʘʭ װʡʣ 
ʘʞʠʣʣʘʛʘʘʛ ʭʷʥʘʭ ʟʦʨʠʣʛʦʪʦʡ.  

 ʉɹʐ-250ʄʅɸ-32 ʤʘʨʢʠʡʥ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ 
ʛʠʜʨʦʧʨʠʚʦʜ ʥʴ ʜʘʨʘʘʭ װʥʜʩʵʥ ʭʵʩʛװװʜʵʵʩ ʙװʨʜʵʥʵ. 
 :ʥʜװת

- ʄʘʩʣʦʩʪʘʥʮ 
- ʍʫʚʘʘʨʠʣʘʛʯ ʙʣʦʢ 
- ɻװʡʮʵʪʛʵʭ ʭʵʨʵʛʩʣװװʜ 
- ɼʘʤʞʫʫʣʘʭ ʭʦʦʣʦʡ 

 ʕʜʛʵʵʨ ʭʦʦʨʦʥʜʦʦ ʭʘʨʠʣʮʘʥ ʫʷʣʜʘʘ 
ʭʦʣʙʦʦʪʦʡʛʦʦʨ ʘʞʠʣʣʘʞ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʭʵʚʠʡʥ 
ʘʞʠʣʣʘʛʘʘʛ ʭʘʥʛʘʜʘʛ [3]. 

III. ʉʋɼɸʃɻɸɸʅʓ ʍʕʉʕɻ 

Ϲʨʤʠʡʥ ʤʘʰʠʥʳ ʩʘʘʪʣʳʥ ʪʫʭʘʡ 

ʕʥʵʭװװ ᴇʨʤʠʡʥ ʤʘʰʠʥ ʥʴ ʆʍʋ װʡʣʜʚʵʨʣʵʛʜʜʵʛ 
ʙᴇʤʙᴇʣᴇʛʪ ʭʦʰʫʫʪ ᴇʨʤʠʡʥ ʤʘʰʠʥ ʶʤ. ʆʍʋ- ʥr 
ʵʨʜʵʤʪʵʥ ʇʨʦʬʝʩʩʦʨ ʄ.ʄ.ʇʨʦʪʦʜʴʷʢʦʥʦʚʳʥ 
ʘʥʛʠʣʣʘʘʨ Ὢ φ ρψ ʙʘʪ ʙʵʭ ʙװʭʠʡ ʭʘʪʫʫʣʘʛʪʘʡ 
ʯʫʣʫʫʣʘʛʪ 160-400ʤʤ ʮʦʦʥʦʛ ᴇʨᴇʤʜᴇʭ 
ʟʦʨʠʫʣʘʣʪʪʘʡ [4].  

1978-2022 ʦʥʳ ʙʘʡʜʣʘʘʨ ʭװʜʨʠʡʥ ʠʣ ʫʫʨʭʘʡʜ ʥʠʡʪ 
26ʰ ᴇʨʤʠʡʥ ʤʘʰʠʥ ʘʞʠʣʣʘʩʘʥ ʙʘʡʥʘ. ᴆʥᴇᴇʜʨʠʡʥ 
ʙʘʡʜʣʘʘʨ 7ʰ ᴇʨʤʠʡʥ ʤʘʰʠʥ ʙװʭʠʡ ʧʘʨʢ ʭװʜʨʠʡʥ 
ʠʣ ʫʫʨʭʘʡʜ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʠʣ ʛװʡʮʵʪʛʵʞ ʙʘʡʥʘ. 
ʕʜʛʵʵʨ ʤʘʰʠʥʫʫʜʳʥ ʘʰʠʛʣʘʣʪʳʥ ʷʚʮʘʜ װװʩʩʵʥ 
ʩʘʘʪʣʳʥ ʜʘʚʪʘʤʞʠʡʛ ʘʚʯ װʟʴʝ.  

ɿʫʨʘʛ 2. ʀʣ ʫʫʨʭʘʡʜ ʘʰʠʛʣʘʛʜʘʞ ʙʫʡ ᴇʨʤʠʡʥ ʤʘʰʠʥʫʫʜʳʥ 

ʩʘʘʪʣʳʥ ʪʦʦ  /2017-2021 ʙʘʡʜʣʘʘʨ/ 

ɼʵʵʨʭ ʛʨʘʬʠʢʘʘʩ 21 ʧʘʨʢʠʡʥ ʜʫʛʘʘʨʪʘʡ ᴇʨʤʠʡʥ 
ʤʘʰʠʥʳ ʩʘʘʪʘʣ ʭʘʤʛʠʡʥ ʠʭ ʙʫʶʫ ʥʠʡʪ ʩʘʘʪʣʳʥ 
26%-ʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ. ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʪʝʭʥʠʢʠʡʥ 
ʙʘʡʜʘʣ, ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʥʜ ʥᴇʣᴇᴇʣᴇʭᴇʜ 
ʪװװʥʠʡ ʵʜ ʘʥʛʠʫʜ ʜʵʵʨ װװʩʵʭ ʵʚʜʨʵʣ, ʛʵʤʪʵʣ ʭʵʨʭʵʥ 
ʥᴇʣᴇᴇʣʞ ʙʘʡʛʘʘʛ ʪʦʛʪʦʦʭ ʟʦʨʠʣʛʦʦʨ ʩʘʘʪʣʳʥ ʪʦʦʛ 
ʷʚʘʭ ʘʥʛʠ, ʤʘʰʠʥʳ ʭʵʩʵʛ, ᴇʨʤʠʡʥ ʙװʨʵʣʜʵʭװװʥ 
ʭʵʩʵʛ, ʫʜʠʨʜʣʘʛʳʥ ʭʵʩʵʛ ʛʵʩʵʥ װʥʜʩʵʥ ʭʵʩʛװװʜʵʵʨ 
ʘʚʯ װʟʴʝ. 

 

 

ɿʫʨʘʛ 3. ᴆʨʤʠʡʥ ʤʘʰʠʥʳ װʥʜʩʵʥ ʭʵʩʛװװʜ ʜʵʵʨʭ ʩʘʘʪʣʳʥ ʪʦʦ 

 ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʘʞʣʳʥ ʭʵʩʛװװʜ ʜʵʵʨ װװʩʩʵʥ 
ʵʚʜʨʵʣ, ʛʵʤʪʣʠʡʥ ʫʣʤʘʘʩ ʪʫʭʘʡʥ ʭʵʩʛװװʜʵʵʩ 
ʰʘʣʪʛʘʘʣʩʘʥ ʩʘʘʪʣʳʥ ʜʘʚʪʘʤʞ ᴇʥʜᴇʨ ʙʘʡʥʘ. ʅʠʡʪ 
ʩʘʘʪʣʳʥ 64% ʘʞʣʳʥ ʭʵʩʵʛ, 27% ʤʘʰʠʥʳ ʭʵʩʵʛ, 8% 
ʷʚʘʭ ʘʥʛʠ, 1% ʫʜʠʨʜʣʘʛʳʥ ʭʵʩʵʛ ʜʵʵʨʭ ʵʚʜʨʵʣ, 
ʛʵʤʪʣʵʵʩ ʰʘʣʪʛʘʘʣʩʘʥ ʙʘʡʥʘ. 

 ʍʵʩʵʛ ʪʫʩ ʙװʨʵʵʩ ʰʘʣʪʛʘʘʣʩʘʥ ʩʘʘʪʣʫʫʜʳʛ ʵʜ 
ʘʥʛʠ ʙװʨʵʵʨ ʥʴ ʩʘʣʛʘʥ ʘʚʯ װʟʚʵʣ ʜʘʨʘʘʭ 
 .ʜʠʡʛ ʭʘʨʞ ʙʦʣʥʦװװʣʵʣʪװװʟװ

ɸ. 

 
 

ɹ. 
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ɻ.  

ɿʫʨʘʛ 6. ɸ-ɸʞʣʳʥ ʭʵʩʛʠʡʥ ʵʜ ʘʥʛʠʫʜ ʜʵʵʨ ʛʘʨʩʘʥ ʵʚʜʨʵʣ, 

ʛʵʤʪʣʠʡʥ ʪʦʦ, ɹ-ʗʚʘʭ ʘʥʛʠʡʥ ʵʜ ʘʥʛʠʫʜ ʜʵʵʨ ʛʘʨʩʘʥ ʵʚʜʨʵʣ, 
ʛʵʤʪʣʠʡʥ ʪʦʦ, ɻ-ʭʠʡ ʰʠʥʛʵʥʠʡ ʩʠʩʪʝʤʠʡʥ ʵʜ ʘʥʛʠʫʜ ʜʵʵʨ 

ʛʘʨʩʘʥ ʵʚʜʨʵʣ, ʛʵʤʪʣʠʡʥ ʪʦʦ 

 ɼʵʵʨʭ ʛʨʘʬʠʢʫʫʜʘʜ ʘʞʣʳʥ ʭʵʩʵʛʪ װװʩʵʞ ʙʫʡ ʵʜ 
ʘʥʛʠʫʜʳʥ ʵʚʜʨʵʣʠʡʥ 87% ʙʫʶʫ ʜʠʡʣʵʥʭ ʭʫʚʠʡʛ 
ʰʪʘʥʛʠʡʥ ʵʣʵʛʜʵʣ, ʷʚʘʭ ʘʥʛʠʡʥ ʵʜ ʘʥʛʠʡʥ ʥʠʡʪ 
ʵʚʜʨʵʣʠʡʥ 45 ʭʫʚʴ ʥʴ ʨʝʜʫʢʪʦʨ, 34%-ʠʡʛ 
ʯʠʛʣװװʣʵʛʯ ʜʫʛʫʡ, ʭʠʡ ʰʠʥʛʵʥʠʡ ʩʠʩʪʝʤʠʡʥ 29%-
ʠʡʛ ʥʘʩʦʩ, 28%-ʠʡʛ ʢʦʤʧʨʝʩʩʦʨ, 27%-ʠʡʛ ʭᴇʨʛᴇʛʯ 
ʪʫʩ ʪʫʩ ʠʭʵʥʭ ʭʫʚʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ. 

ɿʫʨʘʛ 7. 1995-2005 ʙʘ 2011-2021 ʦʥʫʫʜʳʥ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʜʵʜ 
ʩʠʩʪʝʤװװʜ ʜʵʵʨ ʛʘʨʩʘʥ ʩʘʘʪʣʳʥ ʭʘʨʴʮʫʫʣʘʣʪ 

ɼʵʵʨʭ ʛʨʘʬʠʢʘʘʨ 1995-2005 ʙʦʣʦʥ 2011-2021 
ʦʥʫʫʜʘʜ ʘʰʠʛʣʘʛʜʘʞ ʙʘʡʩʘʥ ᴇʨʤʠʡʥ ʤʘʰʠʥʫʫʜʳʥ 
ʩʘʘʪʣʳʛ ʭʘʨʴʮʫʫʣʘʣʪ ʭʠʡʞ װʟʵʭʵʜ  ʩװװʣʠʡʥ ʘʨʚʘʥ 
ʞʠʣʠʡʥ ʘʞʣʳʥ ʭʵʩʛʠʡʥ ʩʘʘʪʣʳʥ ʜʘʚʪʘʤʞ ʵʭʥʠʡ 
ʘʨʚʘʥ ʞʠʣʠʡʥʭʵʵʩ 15%-ʘʘʨ ʠʭʵʩʩʵʥ, ʷʚʘʭ ʘʥʛʠʡʥ 
ʩʘʘʪʘʣʜ ʩװװʣʠʡʥ ʘʨʚʘʥ ʞʠʣ ʵʭʥʠʡ ʘʨʚʘʥ ʞʠʣʵʵʩ 
1,3%-ʘʘʨ ʙʫʫʨʩʘʥ, ʭʠʡ ʰʠʥʛʵʥʠʡ ʩʠʩʪʝʤʜ ʩװװʣʠʡʥ 
ʘʨʚʘʥ ʞʠʣʜ ᴇʤʥᴇʭ ʘʨʚʘʥ ʞʠʣʵʵʩ 14,7% ʙʫʫʨʩʘʥ, 
ʫʜʠʨʜʣʘʛʳʥ ʭʵʩʵʛ ʜʵʵʨ ʩװװʣʠʡʥ ʘʨʚʘʥ ʞʠʣʜ 1%-
ʘʘʨ ᴇʩʩᴇʥ װʟװװʣʵʣʪװװʜ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. 

 

B. Ϲʨʤʠʡʥ ʤʘʰʠʥʫʫʜʳʥ ʘʰʠʛʣʘʣʪʳʥ ϮʟϮϮʣʵʣʪϮϮʜ 

1-ʨ ʭװʩʥʵʛʪ. ʍװʜʨʠʡʥ ʠʣ ʫʫʨʭʘʡʥ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʧʘʨʢʠʡʥ ʘʰʠʛʣʘʣʪʳʥ װʟװװʣʵʣʪװװʜ 

 ʣʵʣʪ 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 ʅʠʡʪװװʟת

ʂʘʣʝʥʜʘʨʠʡʥ ʬʦʥʜ, 

ʮʘʛ 
43920 43800 43800 43800 52704 52560 52560 52560 52704 52560 490968 

ɸʞʠʣʣʘʩʘʥ ʮʘʛ, ʮʘʛ 29791 34696 32748 33314 36810 36383 33587 32531 37000 35780 342640 

ʉʫʣ ʟʦʛʩʦʣʪ (ʥʠʡʪ), 

ʮʘʛ 
14129 9104 11052 10486 15894 16177 18973 20029 15704 16780 148328 

ʊᴇʣᴇʚʣᴇʛᴇᴇʪ ʟʘʩʚʘʨ 

ʮʘʛ, ʮʘʛ 
3995 4272 5964 5066 6455 9441 7742 7962 7805 7890 66592 

ʊᴇʣᴇʚʣᴇʛᴇᴇʪ ʙʫʩ 

ʟʦʛʩʦʣʪ, ʮʘʛ 
4552 4449 4647 3451 7889 2093 4219 5027 4028 4986 45341 

ʂʘʣʝʥʜʘʨʠʡʥ 

ʬʦʥʜʦʜ ʵʟʣʵʭ ʭʫʚʴ, 

% 

0.68 0.79 0.75 0.76 0.70 0.69 0.64 0.62 0.70 0.68 0.70 

2-ʨ ʭװʩʥʵʛʪ. ʍװʜʨʠʡʥ ʠʣ ʫʫʨʭʘʡʥ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʧʘʨʢʠʡʥ ʘʰʠʛʣʘʣʪʳʥ װʟװװʣʵʣʪװװʜ 

 ʣʵʣʪ 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 ʅʠʡʪװװʟת

ʂʘʣʝʥʜʘʨʠʡʥ ʬʦʥʜ, 

ʮʘʛ 
49126 45784 44736 43800 50736 52704 54665 56831 56327 52080 494789 

ɸʞʠʣʣʘʩʘʥ ʮʘʛ, ʮʘʛ 33456 35458 36079 37393 43396 43101 43992 44782 43012 42619 403288 

ʉʫʣ ʟʦʛʩʦʣʪ (ʥʠʡʪ), 

ʮʘʛ 
15670 10326 8657 6407 7340 9603 10673 12049 13315 9461 103501 

ʊᴇʣᴇʚʣᴇʛᴇᴇʪ ʟʘʩʚʘʨ 

ʮʘʛ, ʮʘʛ 
3485 3520 3620 3725 3745 3841 3798 3820 3750 5544 38848 

ʊᴇʣᴇʚʣᴇʛᴇᴇʪ ʙʫʩ 

ʟʦʛʩʦʣʪ, ʮʘʛ 
5245 5089 5221 5337 6614 5762 4920 4692 3981 6048 52909 

ʂʘʣʝʥʜʘʨʠʡʥ 

ʬʦʥʜʦʜ ʵʟʣʵʭ ʭʫʚʴ, 

% 

0.68 0.77 0.81 0.85 0.86 0.82 0.80 0.79 0.76 0.82 0.81 
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ɿʫʨʘʛ 8. 1996-2005 ʙʘ 2012-2021 ʦʥʫʫʜʳʥ ʘʰʠʛʣʘʣʪʳʥ  
  ʜʠʡʥ ʭʘʨʴʮʫʫʣʘʣʪװװʣʵʣʪװװʟװ

ʍװʩʥʵʛʪʵʜ (1-ʨ ʭװʩʥʵʛʪ) 1996-2005 ʦʥʫʫʜʘʜ 
ʘʰʠʛʣʘʛʜʘʞ ʙʘʡʩʘʥ ᴇʨʤʠʡʥ ʤʘʰʠʥʫʫʜʳʥ 
ʘʰʠʛʣʘʣʪʳʥ װʟװװʣʵʣʪװװʜʠʡʛ ʭʘʨʫʫʣʣʘʘ [5]. 1996-
2005 ʙʦʣʦʥ 2012-2021 ʦʥʫʫʜʘʜ ʘʰʠʛʣʘʛʜʘʞ ʙʘʡʩʘʥ 
ᴇʨʤʠʡʥ ʤʘʰʠʥʫʫʜʳʥ ʘʰʠʛʣʘʣʪʳʥ װʟװװʣʵʣʪװװʜʠʡʛ 
ʭʘʨʴʮʫʫʣʘʣʪ ʭʠʡʭʵʜ ʘʞʠʣʣʘʩʘʥ ʮʘʛ 15%-ʘʘʨ ᴇʩʩᴇʥ 
 ʣʵʣʪ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ɿʦʛʩʦʣʪ ʭʠʡʩʵʥװװʟװ
ʮʘʛʫʫʜʳʛ ʘʚʯ װʟʚʵʣ ʪᴇʣᴇʚʣᴇʛᴇᴇʪ ʟʘʩʚʘʨ 42%-ʘʘʨ, 
ʩʫʣ ʟʦʛʩʦʣʪ 30%-ʘʘʨ ʙʫʫʨʩʘʥ, ʪᴇʣᴇʚʣᴇʛᴇᴇʪ ʙʫʩ 
ʟʦʛʩʦʣʪ 14,3%-ʘʘʨ ᴇʩʩᴇʥ װʟװװʣʵʣʪʪʵʡ ʙʘʡʥʘ. 

3-ʨ ʭװʩʥʵʛʪ. ʍװʜʨʠʡʥ ʠʣ ʫʫʨʭʘʡʥ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʧʘʨʢʠʡʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʙװʪʵʵʣ 

ᴆʨʤʠʡʥ ʤʘʰʠʥʳ 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

ʅʵʛ 

ʤʘʰʠʥʳ 

ʞʠʣʠʡʥ 

ʜʫʥʜʘʞ 

ʙװʪʵʵʣ 

ʇʘʨʢʠʡʥ 

ʜʫʛʘʘʨ 

ɸʰʠʛʣ

ʘʣʪʘʜ 

ʦʨʩʦʥ 

ʦʥ 

19 2006 72.2 62.5 80.3 89.8 61 80.6 79.5 80.6 67.9 78.4 75.28 

21 2008 76.1 72.6 84.7 85.2 66.3 79 79.8 82.3 79.9 83.1 78.9 

22 2012  66.2 92.5 93.1 66.8 82.4 84.7 86.5 85.1 83.3 82.3 

23 2016     40.4 83.4 84.9 91.1 87.5 82.3 78.3 

24 2016     22.6 86.1 88.1 94.6 89.2 84.6 77.5 

25 2020          72.8 72.8 

26 2020            

ʇʘʨʢʠʡʥ ʞʠʣʠʡʥ 

ʙװʪʵʵʣ 
74.15 67.1 85.8 89.4 51.42 82.3 83.4 87.02 81.92 80.75 77.5 

ɼʵʵʨʭ ʭװʩʥʵʛʪʵʜ (3-ʨ ʭװʩʥʵʛʪ) 2012-2021 ʦʥʫʫʜʘʜ 
ñʕʨʜʵʥʵʪ תʡʣʜʚʵʨò ʊᴆתɻ-ʪ ʘʰʠʛʣʘʛʜʘʞ ʙʫʡ 
ᴇʨʤʠʡʥ ʤʘʰʠʥʫʫʜʳʥ ʧʘʨʢʠʡʥ ʜʫʥʜʘʞ ʙװʪʵʵʣʠʡʛ 
ʭʘʨʫʫʣʩʘʥ ʙʘʡʥʘ. ʉװװʣʠʡʥ ʘʨʚʘʥ ʞʠʣʠʡʥ 
ʭʫʛʘʮʘʘʥʜ ʧʘʨʢʠʡʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʙװʪʵʵʣ 
78.3ʤʷʥ.ʫʨʪʘʘʰ.ʤʝʪʨ, ʥʵʛ ʤʘʰʠʥʳ ʞʠʣʠʡʥ ʜʫʥʜʘʞ 
ʙװʪʵʵʣ 77.5ʤʷʥ.ʫʨʪʘʘʰ.ʤʝʪʨ ʙʘʡʥʘ. ʕʜʛʵʵʨ 
 ʜʠʡʥ ʧʘʨʢʠʡʥװװʜ ʥʴ ᴇʤʥᴇʭ ʞʠʣװװʣʵʣʪװװʟװ
ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʙװʪʵʵʣװװʜʪʵʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ᴇʥʜᴇʨ 
ʙʘʡʛʘʘ ʶʤ.  

Ϲʨʤʠʡʥ ʤʘʰʠʥʳ ʰʠʥʛʵʥʠʡ ʩʠʩʪʝʤʠʡʥ ϮʟϮϮʣʵʣʪ 

ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʩʘʘʪʣʳʥ ʰʘʣʪʛʘʘʥʫʫʜʘʜ ʭʠʡ, 
ʰʠʥʛʵʥʠʡ ʩʠʩʪʝʤʜ ʪʦʭʠʦʣʜʦʭ ʵʚʜʨʵʣװװʜ ʠʭʵʵʭʵʥ 
ʥᴇʣᴇᴇ װʟװװʣʞ ʙʘʡʛʘʘʛ ʦʣʦʥ ʩʫʜʣʘʘʯʜʳʥ ʩʫʜʘʣʛʘʘ 
ʙʘʪʘʣʜʘʛ. 2017-2021 ʦʥʫʫʜʘʜ ʫʛ ʩʠʩʪʝʤʠʡʥ ʥʘʩʦʩ, 
ʢʦʤʧʨʝʩʩʦʨ, ʭᴇʨʛᴇʛʯ ʟʵʨʵʛ ʪᴇʭᴇᴇʨᴇʤʞװװʜʵʜ 
ʭʘʤʛʠʡʥ ʠʭ ʵʚʜʨʵʣ, ʛʵʤʪʵʣ װװʩʩʵʥ ʙʘʡʥʘ. ʉɹʐ-
250ʄʅɸ-32 ʤʘʨʢʠʡʥ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʰʠʥʛʵʥʠʡ 
ʩʠʩʪʝʤʜ H403, ʅʇʣ80-40, ʅʇʣ16-16 ʤʘʨʢʠʡʥ 
 ʥʜʩʵʥ 3 ʪᴇʨʣʠʡʥ ʥʘʩʦʩ, 6ɺɺ-32/7 ʤʘʨʢʠʡʥװ
ʢʦʤʧʨʝʩʩʦʨ ʙʘʡʜʘʛ. ʅ403 ʥʘʩʦʩ ʜʵʵʨ ʰʘʡʙʘ ʙʦʣʦʥ 
ʧʣʫʥʞʝʨ ʵʣʵʛʜʵʭ, ʧװʨʰ ʭʫʛʘʨʘʭ ʟʵʨʛʵʵʩ װװʜʵʣʪʵʡ 
ʵʚʜʨʵʣװװʜ ʥʵʣʵʵʜʛװʡ ʪʦʭʠʦʣʜʦʞ ʙʘʡʥʘ. ʕʜʛʵʵʨ 
ʜʝʪʘʣʴ, ʥʵʛʞ ʵʜ ʘʥʛʠʫʜ ʥʴ ʛʘʜʥʳ ʰʫʫʜ ʥᴇʣᴇᴇʣʣᴇᴇʩ 
ʰʘʣʪʛʘʘʣʘʭ ʥʴ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ ʙᴇʛᴇᴇʜ ʵʜʵʣʛʵʵʥʠʡ 
ʭʫʛʘʮʘʘ, ʭʵʪ ʘʯʘʘʣʣʘʘʩ װװʜʵʣʪʵʡ ʙʘʡʥʘ. 6ɺɺ-32/7 
ʤʘʨʢʠʡʥ ʢʦʤʧʨʝʩʩʦʨʳʥ ʭʫʚʴʜ ʭʦʣʭʠʚʯ 
ʵʣʵʛʜʩʵʥʵʵʩ װװʜʵʞ ʛʦʣʜ ʩʘʚʣʘʛʘʘ װװʩʵʭ, ʘʞʠʣʣʘʛʘʘ 
ʜʦʛʦʣʜʦʭ, ʭʘʣʘʭ ʟʵʨʵʛ ʘʩʫʫʜʣʫʫʜ װװʩʜʵʛ. ʋʛ 

ʵʚʜʨʵʣʠʡʛ ʟʘʩʚʘʨʣʘʭ ʤʘʰ ʪᴇʚᴇʛʪʵʡ ʘʞʠʣʙʘʨ 
ʙᴇʛᴇᴇʜ ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵ ʭʠʡʞ ʙʫʡ ʘʞʠʣʪʥʳ 
ʤʵʜʣʵʛ, ʫʨ ʯʘʜʚʘʨ, ʰʘʘʨʜʣʘʛʘʪʘʡ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ 
ʭʘʥʛʘʣʪʪʘʡ ʙʠʰ ʙʘʡʜʘʛ. ʋʛ ʵʜ ʘʥʛʠʡʥ ʭʵʚʠʡʥ 
ʘʞʠʣʣʘʛʘʘʛ ʭʘʥʛʘʭʳʥ ʪʫʣʜ ʪʦʩʦʣʛʦʦʥʳ ʩʠʩʪʝʤʠʡʥ 
ʭʵʚʠʡʥ ʘʞʠʣʣʘʛʘʘ ʯʫʭʘʣ ʘʩʫʫʜʘʣ ʙʘʡʥʘ. 
ʊʦʩʦʣʛʦʦʥʳ ʩʠʩʪʝʤʜ ʜʦʛʦʣʜʦʣ װװʩʩʵʥʵʵʨ 
ʭʦʣʭʠʚʯʥʳ ʛʘʥ װʨʣʠʡʥ ʵʣʵʛʜʵʣʪ ʪװʨʛʵʩʵʞ ʭʘʣʘʣʪ 
 ʩʩʵʥʠʡ ʫʣʤʘʘʩ ʵʜ ʘʥʛʠ ʜʝʬʦʨʤʘʮʠʜ ʦʨʞ ʭʵʚʠʡʥװװ
ʘʞʠʣʣʘʛʘʘ ʥʴ ʜʦʛʦʣʜʜʦʛ. װתʥʠʡ ʰʘʣʪʛʘʘʥʜ ʘʞʣʳʥ 
ʰʠʥʛʵʥʠʡ ʙʦʭʠʨʜʦʣ ʠʭʵʵʭʵʥ ʥᴇʣᴇᴇʣʞ ʙʘʡʥʘ. 
ɹʦʭʠʨʜʫʫʣʘʛʯ ʙʠʯʠʣ ʵʣʝʤʝʥʪװװʜ ʥʴ ʩʠʩʪʝʤʠʡʥ 
ʜʘʤʞʫʫʣʘʭ ʭʦʦʣʦʡʜ ʙᴇᴇʛʥᴇʨʩʥᴇᴇʨ ʙʦʛʠʥʦ ʮʠʢʣ 
ʷʚʘʛʜʘʭ, ʪʦʩʦʣʛʦʦ ʙװʨʵʥ ʭʠʡʛʜʵʭʛװʡ ʙʦʣʜʦʛ. 
 ʨʵʣʪ ʠʭʩʵʞװ ʜʵʥ ʵʜ ʘʥʛʠʫʜʳʥװװ ʥʵʵʩװת
ʪʝʤʧʝʨʘʪʫʨ ʥʵʤʵʛʜʵʥ ʫʣʤʘʘʨ ʭʵʚʠʡʥ ʘʞʠʣʣʘʛʘʘ 
ʙװʨʵʥ ʘʣʜʘʛʜʘʞ ʙʘʡʥʘ. ʋʛ ʰʘʣʪʛʘʘʥ ʥʴ 
ʢʦʤʧʨʝʩʩʦʨʦʦʩ ʛʘʜʥʘ ʭᴇʨʛᴇʛʯ ʵʚʜʨʵʭ ʛʦʣ ʰʘʣʪʛʘʘʥ 
ʙʦʣʜʦʛ. ʄʦʥʛʦʣ ʦʨʥʳ ʵʨʩ ʪʵʩ ʫʫʨ ʘʤʴʩʛʘʣʳʥ 
ʥᴇʭʮᴇʣʜ ʘʞʣʳʥ ʰʠʥʛʵʥ ʭʵʪ ʭʘʣʞ ʰʠʥʛʵʨʵʭ, ʵʩʚʵʣ 
ʟʘʡʨʤʘʛʪʘʭ, ʭᴇʣʜᴇʭ ʟʵʨʵʛ ʘʩʫʫʜʣʘʘʩ ʭʘʤʘʘʨʘʥ 
ʜʘʤʞʫʫʣʘʭ ʛʫʫʨʩ, ʪʫʩʛʘʘʨʣʘʛʯ ʩʵʪʨʵʭ ʟʵʨʵʛ 
ʵʚʜʨʵʣװװʜ װװʩʜʵʛ.  

ɸʞʣʳʥ ʰʠʥʛʵʥʠʡ ʩʫʜʘʣʛʘʘ 

ɻʠʜʨʘʚʣʠʢ ʩʠʩʪʝʤʠʡʥ ʵʜ ʘʥʛʠʜ ʵʚʜʨʵʣ ʛʵʤʪʵʣ 
 ʩʵʭʵʵʩ ʩʵʨʛʠʡʣʵʭ, ʘʰʠʛʣʘʣʪʳʥ ʭʫʛʘʮʘʘʛװװ
ʫʨʪʘʩʛʘʭʘʜ ʰʠʥʛʵʥʠʡ ʰʠʥʞ ʯʘʥʘʨ, װʟװװʣʵʣʪ ʥʴ 
ʯʫʭʘʣ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʙʘʡʜʘʛ. ʕʜʛʵʵʨʪ ʰʠʥʛʵʥʠʡ 
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ʋʫʣ ʫʫʨʭʘʡʥ Ϯʡʣʜʚʵʨʣʵʣ-ʋʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠ, ʵʨʜʵʩ ʙʦʣʦʚʩʨʫʫʣʘʣʪ, ʤʝʥʝʞʤʝʥʪ 

59 

ʬʠʟʠʢ ʙʦʣʦʥ ʭʠʤʠʡʥ ʰʠʥʞ ʯʘʥʘʨʳʛ ʭʘʨʛʘʣʟʘʥ 
  .ʟʜʵʛװ

ʌʠʟʠʢ ʰʠʥʞ: ʍʫʚʠʡʥ ʥʷʛʪ, ʜʫʣʘʘʥ ʙʘʛʪʘʘʤʞ, 
ʟʫʫʨʘʤʪʛʘʡ ʯʘʥʘʨ, ʥʦʮʦʭ ʪʝʤʧʝʨʘʪʫʨ, ʰʘʭʘʛʜʘʭ 
ʯʘʥʘʨ; 

ʍʠʤʠ ʰʠʥʞ: ʀʩʵʣʜʵʣʪ, ʫʩʘʥʜ ʪʵʩʚʵʨʪʵʡ, ʜʦʪʦʦʜ 
  ;ʡ ʙʘʡʜʘʣװʨʵʣʪʵʜ ʪʵʩʚʵʨʪʵʡ, ʜʫʣʘʘʥʳ ʘʶʫʣʛװ

ɸʞʣʳʥ ʰʠʥʛʵʥ ʥʴ ʵʥʝʨʛʠʡʛ ʟᴇᴇʚᴇʨʣᴇʭᴇᴇʩ ʛʘʜʥʘ 
ʜʘʚʭʘʨ ʪʦʩʦʣʛʦʦʛ ʥʵʛʵʥ ʟʵʨʵʛ ʛװʡʮʵʪʛʵʞ 
ʙʘʡʜʛʘʘʨʘʘ ʦʥʮʣʦʛʪʦʡ ʙᴇʛᴇᴇʜ ʪʝʤʧʝʨʘʪʫʨ, 
ʜʘʨʘʣʪʳʥ ʥᴇʣᴇᴇʣᴇʣʜ װʨʛʵʣʞ ᴇʨʪᴇʞ ʙʘʡʜʘʛ. 
ʊʠʡʤʵʵʩ ʘʞʣʳʥ ʰʠʥʛʵʥʠʡ ʯʘʥʘʨ ʰʠʥʛʵʥʠʡ 
ʩʠʩʪʝʤʠʡʥ ʵʜ ʘʥʛʠʡʥ ʵʚʜʨʵʣʜ ʠʭʵʵʭʵʥ ʭʘʤʘʘʨʘʣʪʘʡ 
ʭװʯʠʥ ʟװʡʣ ʙʦʣʜʦʛ. װתʥʵʵʩ ʛʘʜʥʘ ʘʞʣʳʥ ʰʠʥʛʵʥʠʡ 
ʙʦʭʠʨʜʣʦʦʩ ʭʘʤʘʘʨʘʥ ʵʜ ʘʥʛʠʡʥ ʘʰʠʛʣʘʣʪʳʥ 
ʭʫʛʘʮʘʘ ʙʘʛʘʩʘʭ ʪʘʣʪʘʡ ʙʘʡʜʘʛ. ᴆʥᴇᴇʛʠʡʥ ʙʘʡʜʣʘʘʨ 
ñʕʨʜʵʥʵʪ תʡʣʜʚʵʨò ʊᴆתɻ-ʪ WG46 ʤʘʨʢʠʡʥ 
ʤʘʩʣʦ, Komprellior-P ʤʘʨʢʠʡʥ ʢʦʤʧʨʝʩʩʦʨʳʥ 
ʤʘʩʣʦ ʘʰʠʛʣʘʞ ʙʘʡʥʘ.  

4-ʨ ʭװʩʥʵʛʪ. WG46 ʤʘʨʢʠʡʥ ʤʘʩʣʦʥʳ ʪʝʭʥʠʢʠʡʥ 
 ʣʵʣʪװװʟװ

 ʣʵʣʪ ʋʪʛʘװװʟת ˉ

1 ʍʘʨʘʛʜʘʭ ʙʘʡʜʘʣ 
ɹװʜʵʛ 

ʫʣʘʘʥ 

2 

ʂʠʥʝʤʘʪʠʢ ʟʫʥʛʘʘʨʘʣʪ 
00C 

200C 

400C 

600C 

 

405           

114            

46              

24 

3 VI(ʪʦʦʮʦʦʣʩʦʥ) >200 

4 ʅʷʛʪʰʠʣ 150C ʢʛ/ʣ 1.07 

5 ʎʵʛʠʡʥ ʭʫʚʴʜ 0ʉ -51 

6 ʍᴇᴇʩʨᴇʭ ʰʠʥʞ ʯʘʥʘʨ 10/Nil 

7 
ɸʛʘʘʨ ʛʘʨʛʘʭ ʭʘʚʭʣʘʛ ʄʠʥ. 

0.2% ʘʛʘʘʨ, 500ʉ ʭװʨʪʵʣ 
7 

8 ʍʘʪʫʫʣʘʛ pH (200C) 9.2 

9 ʋʩʥʳ ʘʛʫʫʣʘʤʞ % 36 

 

ʐʠʥʛʵʥʠʡ ʩʠʩʪʝʤʠʡʥ ʘʰʠʛʣʘʣʪʳʥ ʩʫʜʘʣʛʘʘ 

ʐʠʥʛʵʥʠʡ ʩʠʩʪʝʤʠʡʥ ʵʜ ʘʥʛʠʡʥ ʵʚʜʨʵʣʵʵʩ 
 ʩʵʣʪʵʡ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʩʘʘʪʣʳʥ ʜʘʚʪʘʤʞʫʫʜʘʜװװ
ʘʥʘʣʠʟ ʭʠʡʥ ʪʫʭʘʡʥ ʩʠʩʪʝʤʠʡʥ ʘʰʠʛʣʘʣʪʳʥ 
 ,ʜʵʵʩ ʪʝʭʥʠʢ ʘʰʠʛʣʘʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪװװʣʵʣʪװװʟװ
ʙʵʣʵʥ ʙʘʡʜʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪʳʛ ʛʘʨʛʘʞ װʟʚʵʣ 
ʜʦʦʨʭ װʨ ʜװʥ ʭʘʨʘʛʜʘʥʘ. 

5-ʨ ʭװʩʥʵʛʪ. ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʰʠʥʛʵʥʠʡ ʩʠʩʪʝʤ ʜʵʭ 
ʘʰʠʛʣʘʣʪʳʥ װʟװװʣʵʣʪ 

 ʣʵʣʪ 2017 2018 2019 2020 2021װװʟת

ɸʞʠʣʣʘʩʘʥ 

ʮʘʛ, ʮʘʛ 
43101 43992 44782 43012 42619 

ʊᴇʣᴇʚʣᴇʛᴇᴇʪ 

ʟʘʩʚʘʨ, ʮʘʛ 
3841 3798 3820 3750 5544 

ʉʵʨʛʵʵʥ 

ʙʦʩʛʦʣʪʳʥ 

ʜʫʥʜʘʞ 
ʭʫʛʘʮʘʘ, ʮʘʛ 

69.2 41.7 37.12 26.97 71.9 

ʊʝʭʥʠʢ 

ʘʰʠʛʣʘʣʪʳʥ 
ʢʦʵʬʬʠʮʠʝʥʪ 

0.9168 0.9197 0.9207 0.9193 0.8836 

ɹʵʣʵʥ ʙʘʡʜʣʳʥ 

ʢʦʵʬʬʠʮʠʝʥʪ 
0.9983 0.999 0.9992 0.9994 0.9983 

 

 

 
ɿʫʨʘʛ 9. ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʧʘʨʢʠʡʥ ʪʝʭʥʠʢ ʘʰʠʛʣʘʣʪʳʥ ʙʦʣʦʥ 

ʙʵʣʵʥ ʙʘʡʜʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪʳʥ ᴇᴇʨʯʣᴇʣʪ 

 2017-2021 ʦʥʫʫʜʳʛ ʘʚʯ װʟʵʭʵʜ 
ʢʦʵʬʬʠʮʠʝʥʪʫʫʜʳʥ ᴇᴇʨʯʣᴇʣʪ ʩװװʣʠʡʥ ʥʵʛ ʞʠʣʜ 
ʙʫʫʨʩʘʥ װʟװװʣʵʣʪ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. װתʥʠʡ 
ʰʘʣʪʛʘʘʥʳʛ ʩʵʣʙʵʛ ʭʵʨʵʛʩʣʠʡʥ ʭʦʤʩʜʦʣʦʦʩ 
 ʣʵʵʛʜʵʭ, ʵʜ ʘʥʛʠʡʥ ʵʚʜʨʵʣʠʡʥװʜʵʣʪʵʡ ʘʞʠʣ ʭװװ
ʜʘʚʪʘʤʞ ʠʭʵʩʩʵʥʪʵʡ ʭʦʣʙʦʞ װʟʵʞ ʙʘʡʥʘ. 

ɼתɻʅʕʃʊ 

1. ñʕʨʜʵʥʵʪ תʡʣʜʚʵʨò ʊᴆתɻ-ʪ ʘʰʠʛʣʘʛʜʘʞ ʙʘʡʛʘʘ 
ˉ19 ʧʘʨʢʠʡʥ ʜʫʛʘʘʨʪʘʡ ᴇʨʤʠʡʥ ʤʘʰʠʥ ʥʴ 
ʩװװʣʠʡʥ 5 ʞʠʣʠʡʥ ʭʫʛʘʮʘʘʥʜ  ʧʘʨʢʠʡʥ ʥʠʡʪ 
ʩʘʘʪʣʳʥ 22% ʙʫʶʫ  81 ʫʜʘʘʛʠʡʥ ʩʘʘʪʘʣ, ˉ21 
ᴇʨʤʠʡʥ ʤʘʰʠʥ ʥʴ ʥʠʡʪ ʩʘʘʪʣʳʥ 26% ʙʫʶʫ 95 
ʫʜʘʘʛʠʡʥ ʩʘʘʪʘʣ װװʩʩʵʥ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʙʫʩʘʜ 
ᴇʨʤʠʡʥ ʤʘʰʠʥʫʫʜʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʩʘʘʪʣʳʥ 
ʜʘʚʪʘʤʞ ᴇʥʜᴇʨ ʙʘʡʥʘ. 

2. ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʜʵʜ ʩʠʩʪʝʤװװʜ ʜʵʵʨʭ ʩʘʘʪʣʳʥ 
ʜʘʚʪʘʤʞʫʫʜʘʘʩ װʟʵʭʵʜ ʘʞʣʳʥ ʭʵʩʵʛ (ᴇʨʤʠʡʥ 
ʙװʨʵʣʜʵʭװװʥ ʭʵʩʵʛʪ) ʭʘʤʛʠʡʥ ʠʭ ʙʘ ʥʠʡʪ ʩʘʘʪʣʳʥ  
64% ʙʫʶʫ 238 ʫʜʘʘʛʠʡʥ ʩʘʘʪʘʣ װװʩʩʵʥ ʙʘʡʥʘ.  

3. 1995-2005 ʙʦʣʦʥ 2011-2021 ʦʥʫʫʜʘʜ 
ʘʰʠʛʣʘʛʜʘʞ ʙʘʡʩʘʥ ᴇʨʤʠʡʥ ʤʘʰʠʥʫʫʜʳʥ ʩʘʘʪʣʳʛ 
ʭʘʨʴʮʫʫʣʘʣʪ ʭʠʡʞ װʟʵʭʵʜ  ʩװװʣʠʡʥ ʘʨʚʘʥ ʞʠʣʠʡʥ 
ʘʞʣʳʥ ʭʵʩʛʠʡʥ ʩʘʘʪʣʳʥ ʜʘʚʪʘʤʞ ʵʭʥʠʡ ʘʨʚʘʥ 
ʞʠʣʠʡʥʭʵʵʩ 15%-ʘʘʨ ʠʭʵʩʩʵʥ, ʷʚʘʭ ʘʥʛʠʡʥ ʩʘʘʪʘʣʜ 
ʩװװʣʠʡʥ ʘʨʚʘʥ ʞʠʣ ʵʭʥʠʡ ʘʨʚʘʥ ʞʠʣʵʵʩ 1,3%-ʘʘʨ 
ʙʫʫʨʩʘʥ, ʭʠʡ ʰʠʥʛʵʥʠʡ ʩʠʩʪʝʤʜ ʩװװʣʠʡʥ ʘʨʚʘʥ 
ʞʠʣʜ ᴇʤʥᴇʭ ʘʨʚʘʥ ʞʠʣʵʵʩ 14,7% ʙʫʫʨʩʘʥ, 
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ʫʜʠʨʜʣʘʛʳʥ ʭʵʩʵʛ ʜʵʵʨ ʩװװʣʠʡʥ ʘʨʚʘʥ ʞʠʣʜ 1%-
ʘʘʨ ᴇʩʩᴇʥ װʟװװʣʵʣʪװװʜ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ 

4. ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʰʠʥʛʵʥʠʡ ʩʠʩʪʝʤʠʡʥ ʭʘʤʛʠʡʥ 
ʠʭ ʩʘʘʪʘʣ װװʩʩʵʥ ʵʜ ʘʥʛʠ ʥʴ ʅ403 ʥʘʩʦʩ ʙᴇʛᴇᴇʜ 
 ʥʠʡ ʜʘʨʘʘʛʘʘʨ ʢʦʤʧʨʝʩʩʦʨ ʙʦʣʦʥ ʭᴇʨʛᴇʛʯ ʜʵʵʨʭװװ
ʩʘʘʪʣʫʫʜ ʵʟʵʣʞ ʙʘʡʥʘ. ʕʜʛʵʵʨ ʥʴ ʪʫʭʘʡʥ ʵʜ ʘʥʛʠʡʥ 
ʘʰʠʛʣʘʣʪʳʥ ʭʫʛʘʮʘʘ ʙʦʣʦʥ ʘʞʣʳʥ ʰʠʥʛʵʥʠʡ 
ʙʦʭʠʨʜʦʣ, ʭʘʜʛʘʣʘʣʪʘʘʩ װװʩʵʞ ʙʘʡʥʘ. 

5. ʐʠʥʛʵʥʠʡ ʩʠʩʪʝʤ ʜʵʭ ʪʝʭʥʠʢ ʘʰʠʛʣʘʣʪʳʥ 
ʢʦʵʬʬʠʮʠʝʥʪ, ʙʵʣʵʥ ʙʘʡʜʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪʳʛ 
ʪʦʦʮʦʞ ʛʘʨʛʘʞ װʟʵʭʵʜ 2021 ʦʥʜ ʵʜʛʵʵʨ 
ʢʦʵʬʬʠʮʠʝʥʪʫʫʜ ʙʫʫʨʩʘʥ װʟװװʣʵʣʪ ʭʘʨʘʛʜʘʞ 
ʙʘʡʥʘ. 
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ɸʐʀɻʃɸʉɸʅ ʄɸʊɽʈʀɸʃ 

1.ñʕʨʜʵʥʵʪ תʡʣʜʚʵʨò ʊᴆתɻ-ʥ ʀʣ ʫʫʨʭʘʡʥ 
ʪᴇʚʣᴇʨʩᴇʥ ʟʘʩʚʘʨʳʥ ʭʵʩʛʠʡʥ ñɸʛʨʝʛʘʪʥʳ 
ʞʫʨʥʘʣò, ʵʜ ʘʥʛʠʡʥ ʵʚʜʨʵʣʠʡʥ ʙװʨʪʛʵʣʠʡʥ ʜʵʚʪʵʨ.
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ʍʫʨʘʘʥʛʫʡð ʍװʥʜ ʜʘʘʮʳʥ ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʠʡʥ ʘʯʘʘ ʪʵʵʚʵʨʣʵʣʪʠʡʥ ʥʵʛ ʤᴇʯʣᴇʛ ʜʵʭ ʰʘʪʘʭʫʫʥ  ʟʘʨʮʫʫʣʘʣʪʘʥʜ 

ʭʠʡʮʠʡʥ, ʫʫʣ-ʪʝʭʥʠʢʠʡʥ, ʪʝʭʥʦʣʦʛʠʡʥ ʘʰʠʛʣʘʣʪʳʥ, ʙʘʡʛʘʣʴ ʮʘʛ ʫʫʨʳʥ ʭװʯʠʥ ʟװʡʣʩ ʥᴇʣᴇᴇʣʜᴇʛ. ʀʣ ʫʫʨʭʘʡʜ 

ʘʰʠʛʣʘʛʜʘʞ ʙʘʡʛʘʘ ʪʝʭʥʦʣʦʛʠʡʥ ʪʵʵʚʨʠʡʥ ᴇᴇʨᴇᴇ ʙʫʫʫʣʛʘʛʯʠʡʥ 1 ʪʢʤ ʘʯʘʘ ʵʨʛʵʣʪʵʜ ʟʘʨʮʫʫʣʘʭ ʰʘʪʘʭʫʫʥʳʛ 

ʙʦʜʠʪʦʡʛʦʦʨ ʪʦʛʪʦʦʭʳʥ ʪʫʣʜ ʩʪʘʪʠʩʪʠʢ ʩʫʜʘʣʛʘʘ, װʡʣʜʚʵʨʣʵʣʠʡʥ ʭʵʤʞʠʣʪʵʜ ʪʫʣʛʫʫʨʣʘʥ ʪװʣʰ ʟʘʨʮʫʫʣʘʣʪ 

ʙʦʣʦʥ ʪװװʥʜ ʥᴇʣᴇᴇʣᴇʭ ʭװʯʠʥ ʟװʡʣʩʠʡʥ ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʣʳʛ ʨʝʛʨʝʩʩʠʡʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʞ ʛװʡʮʵʪʛʵʭ ʥʴ 

ʫʫʨʭʘʡʥ ʪᴇʣᴇʚʣᴇʣʪ ʙʦʣʦʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʨ ʘʰʛʠʡʛ ʪʦʦʮʦʭʦʜ ʩʫʫʨʴ װʟװװʣʵʣʪ ʙʦʣʜʦʛ. ʆʨʯʠʥ װʝʠʡʥ ʜʵʚʰʠʣʪʵʪ 

ʪʝʭʥʦʣʦʛʠ ʥʵʚʪʵʨʩʵʥ ʫʫʣ ʫʫʨʭʘʡʥ װʡʣʜʚʵʨʣʵʣʜ ʤʘʰ ʠʭ ᴇʛᴇʛʜᴇʣ (Big Data) ʮʫʛʣʘʨʩʘʥ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ᴇʛᴇʛʜʣʠʡʥ 

ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʪʫʣʛʘʤʜʩʘʥ ʘʩʫʫʜʘʣ ʙʦʣʦʦʜ ʙʘʡʥʘ. 

ʊϮʣʭϮϮʨ Ϯʛð ϺʛϺʛʜʣʠʡʥ ʥʷʛʪʨʫʫʣʘʣʪ, ʨʝʛʨʝʩʩʠʡʥ ʟʘʛʚʘʨ, ʫʫʣ-ʪʝʭʥʠʢʠʡʥ ʥϺʭʮϺʣ

I. ʋɼʀʈʊɻɸʃ 

ʇʠʪʨʘʤ ʩʠʩʪʝʤʠʡʛ ʜʵʣʭʠʡ ʜʘʭʠʥʜ ʘʣʪ, ʟʵʩ, ʥװװʨʩ, 
ʫʨʘʥ, ʘʣʤʘʟ ʟʵʨʵʛ ʙװʭ ʪᴇʨʣʠʡʥ ʠʣ ʙʦʣʦʥ ʜʘʣʜ 
ʫʫʨʭʘʡʜ ʘʰʠʛʣʘʞ ʙʘʡʥʘ. ʇʠʪʨʘʤ ʩʠʩʪʝʤ ʥʴ 
ᴇʛᴇʛʜᴇʣ ʮʫʛʣʫʫʣʘʭ ʙʦʣʦʥ ʪʘʡʣʘʥ ʫʜʠʨʜʣʘʛʳʥ ʛʵʩʵʥ 
 ,ʨʜʵʭ ʙᴇʛᴇᴇʜ ɸʥʛʣʠװʥʜʩʵʥ 2 ʜʵʜ ʩʠʩʪʝʤʵʵʩ ʙװ
ʆʨʦʩ, ʄʦʥʛʦʣ, ʀʩʧʘʥʠ, ʊʫʨʢ, ʍʷʪʘʜ ʭʵʣʵʵʨ 
ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʪʦʡ. ɹװʨʵʥ ʘʚʪʦʤʘʪ ʩʠʩʪʝʤʠʡʥ 
ʭʫʚʴʜ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ ʜʵʵʨ ʩʫʫʨʠʣʫʫʣʘʭ 
ʙʘʡʨʰʠʣ ʪʦʛʪʦʦʭ ʪʝʭʥʦʣʦʛʠʡʥ ʭʫʚʴʜ ᴇʥʜᴇʨ ʙʦʣʦʥ 
ʙʘʛʘ ʥʘʨʠʡʚʯʣʘʣʪʘʡ (HPGPS or LPGPS) ʛʵʩʵʥ 
ʩʦʥʛʦʣʪʫʫʜʪʘʡʛʘʘʩ ʛʘʜʥʘ ʫʫʨʭʘʡʜ ʫʪʘʩʛװʡ ʪʦʨʦʥ 
ʩװʣʞʵʵ ʙʘʡʛʫʫʣʞ ʪװװʛʵʵʨ ʜʘʤʞʫʫʣʘʥ ʙʦʜʠʪ ʮʘʛʠʡʥ 
ʛʦʨʠʤʜ ʫʫʨʭʘʡʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʤʵʜʵʵʣʵʣ 

ʮʫʛʣʫʫʣʜʘʛ [2]. 

ʍװʥʜ ʜʘʘʮʳʥ ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʠʜ ʩʫʫʨʠʣʫʫʣʩʘʥ 
ʢʦʤʧʴʶʪʝʨ ʥʴ ʪʫʭʘʡʥ ʤʘʰʠʥʳ ʛװʡʮʵʪʛʵʩʵʥ ʮʠʢʣ, 
ʯʠʛʣʵʣ, ʘʯʘʘ ʵʨʛʵʣʪ, ʵʢʩʢʘʚʘʪʦʨʳʥ ʭʫʚʘʘʨʠʣʘʣʪ, 
ʪʵʵʚʵʨʣʵʩʵʥ ʤʘʪʝʨʠʘʣʳʥ ʪᴇʨᴇʣ, ʙʫʫʣʛʘʭ ʦʚʦʦʣʛʦ 
ʙʦʣʦʥ ʧʫʥʢʪʳʥ ʥʵʨ ʙʘʡʨʰʠʣ, ʙʦʜʠʪ ʜʘʘʮ ʟʵʨʵʛ 
 ʥʜʩʵʥ ʤʵʜʵʵʣʣʠʡʛ ʛʘʨʛʘʜʘʛ. ʍʵʨʵʚ ʘʯʘʘʛ ʙʫʫʣʛʘʭװ
ʙʘʡʨʰʠʣ ᴇᴇʨʯʣᴇʛʜʚᴇʣ ʫʨʴʜʯʠʣʞ ʩʘʥʫʫʣʘʭ ʜʦʭʠʦ 
ᴇʛʯ ʟᴇʚ ʯʠʛʣʵʣʠʡʛ ʟʘʘʭ ʙʘ ʪʵʵʚʨʠʡʥ ʭʵʨʵʛʩʵʣ ʷʤʘʨ 
ʥʵʛʵʥ ʤʘʰʠʥ ʪᴇʭᴇᴇʨᴇʤʞʠʜ ʦʡʨʪʚʦʣ ʘʥʭʘʘʨʫʫʣʘʭ 
ʜʦʭʠʦ ᴇʛʥᴇ. ʊʵʵʚʨʠʡʥ ʭʵʨʵʛʩʣʠʡʥ ʮʠʢʣ ʪʫʩ ʙװʨʠʡʥ 
ʭʫʛʘʮʘʘʛ ʘʯʠʣʪ, ʭװʣʵʵʣʪ, ʘʯʘʘʪʘʡ ʙʦʣʦʥ ʭʦʦʩʦʥ 
ʷʚʘʣʪ ʪʫʩ ʙװʨʵʵʨ ʙװʨʪʛʵʞ ʤʵʜʵʵʣʣʵʜʵʛ [3]. 

II. ʇʠʪʨʘʤ ʩʠʩʪʝʤʠʡʥ ʤʵʜʵʵʣʣʠʡʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪ 

ʇʠʪʨʘʤ ʩʠʩʪʝʤʜ ʤʵʜʵʵʣʣʠʡʛ ʮʫʛʣʫʫʣʘʭ 

ʕʨʜʵʥʵʪʠʡʥ ʭװʜʨʠʡʥ ʠʣ ʫʫʨʭʘʡʥ װʡʣʜʚʵʨʣʵʣʜ 
ʭʵʨʵʛʣʵʛʜʵʞ ʙʘʡʩʘʥ ʆʍʋ-ʳʥ ʩʠʩʪʝʤ ʥʴ 10 ʛʘʨʫʡ 
ʞʠʣ ʘʰʠʛʣʘʛʜʩʘʥ ʙᴇʛᴇᴇʜ ʙʦʜʠʪ װʨ ʘʰʛʘʘ ᴇʛʩᴇʥ ʪʫʣ 
ʮʘʘʰʠʜ ʰʠʥʵ ʜʵʚʰʠʣʪʵʪ ʪʝʭʥʦʣʦʛʠ ʥʵʚʪʨװװʣʵʥ 
 ʡʣ ʘʞʠʣʣʘʛʘʘʪʘʡ ʰʫʫʜ ʭʦʣʙʦʦʪʦʡװ ʡʣʜʚʵʨʣʵʣʠʡʥװ
ʥʘʨʠʡʚʯʠʣʩʘʥ ʤʵʜʵʵʣʣװװʜʠʡʛ ʛʘʨʛʘʭ ʰʘʘʨʜʣʘʛʘ 
ʪʫʣʛʘʨʩʘʥ. װתʥʜ: 

¶ ʋʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʤʘʰʠʥ, ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞ, ᴇᴇʨᴇᴇ ʷʚʘʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ 

ʘʰʠʛʣʘʣʪ, ʪʝʭʥʠʢʠʡʥ ʙʘʡʜʣʳʥ ʤʵʜʵʵʣʣʠʡʛ 
ʭʫʛʘʮʘʘʥʳ ʭװʨʵʣʮʵʵʪʵʡ, ʙʘʛʘ ʘʛʰʠʥ ʙװʨʪ 
ᴇʥʜᴇʨ ʥʘʨʠʡʚʯʣʘʣʪʘʡ ʘʚʘʭ ʙʦʣʦʤʞ ʥʴ ʫʫʣ-
ʪʝʭʥʠʢʠʡʥ ʥᴇʭʮᴇʣ ʭװʥʜʨʵʭʪʵʡ ʭʦʣʙʦʦʪʦʡ 
ʤʘʰʠʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ, ʷʣʘʥʛʫʷʘ 
ʪʝʭʥʦʣʦʛʠʡʥ ʪʵʵʚʨʠʡʥ ʭʵʨʵʛʩʣʠʡʥ 
ʘʰʠʛʣʘʣʪʳʥ װʟװװʣʵʣʪ, ʙװʪʵʵʣʠʡʛ ʜʵʵʰʣװװʣʵʭ 
ʥʵʛʞ ʟʘʨʜʣʳʛ ʙʫʫʨʫʫʣʘʭ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ 
 ʜװװʥʜʵʩʣʵʣʪʵʡ ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ ʰʠʡʜʣװ
ʙʦʣʦʚʩʨʫʫʣʘʭ, ʤʘʰ װʥʵ ʮʵʥʪʵʡ ʤʵʜʵʵʣʠʡʥ 
ʙʘʘʟ ʙʠʡ ʙʦʣʛʦʥʦ; 

¶ ʀʣ ʫʫʨʭʘʡʛʘʘʩ ɹʘʷʞʫʫʣʘʭ װʡʣʜʚʵʨʪ 
ʥʠʡʣװװʣʵʛʜʵʞ ʙʫʡ ʭװʜʨʠʡʥ ʘʛʫʫʣʛʘ 
ʭʵʣʙʵʣʟʵʞ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʨ ʘʰʛʠʡʛ 
ʙʫʫʨʫʫʣʘʭʘʜ ʥᴇʣᴇᴇʣʞ ʙʘʡʛʘʘ ʪʫʣ ʵʵʣʞʠʡʥ 
ʷʚʮʘʜ ʘʛʫʫʣʛʳʛ ᴇʥʜᴇʨ ʥʘʨʠʡʚʯʣʘʣʪʘʡʛʘʘʨ 
ʭʷʥʘʭ; 

¶ ʍװʜʨʠʡʥ ʘʯʠʣʪ ʭʠʡʞ ʙʘʡʛʘʘ ʵʢʩʢʘʚʘʪʦʨʫʫʜʳʥ 
ʘʥʛʠʣʘʥ ʦʣʙʦʨʣʦʣʪʳʛ ʩʘʡʞʨʫʫʣʘʭ 
ʰʘʘʨʜʣʘʛʘʪʘʡ. ʀʥʛʵʩʥʵʵʨ ʙʘʷʞʫʫʣʘʭ 
 ʜʨʠʡʥװʣʵʛʜʵʞ ʙʫʡ ʭװװʡʣʜʚʵʨʪ ʥʠʡʣװ
ʘʛʫʫʣʛʳʥ ʭʷʥʘʣʪ ʜʵʵʰʠʣʥʵ; 

¶ ɸʚʪʦʤʘʪ ʭʷʥʘʣʪʳʥ ʩʠʩʪʝʤ ʥʵʚʪʨװװʣʩʥʵʵʨ 
ᴇʨᴇʤʜʣᴇʛʠʡʥ ʰʘʚ ʪʘʚʠʭ, ʪʵʤʜʵʛʣʵʛʵʵ ʭʠʡʭ 
ʟʵʨʵʛ ʭװʥʠʡ ʦʨʦʣʮʦʦʪʦʡ װʡʣ ʘʞʠʣʣʘʛʘʘʛ 
ʙʘʛʘʩʛʘʞ, ʫʣʤʘʘʨ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ 
ʪװʚʰʠʥ ʥʵʤʵʛʜʵʭ  ʟʵʨʵʛ ʙʦʣʥʦ. 

ɼʵʵʨʭ ʘʩʫʫʜʣʫʫʜʳʛ ʰʠʡʜʵʭʠʡʥ ʪʫʣʜ ʦʨʯʠʥ װʝʠʡʥ 
ʙʦʣʦʚʩʨʦʥʛʫʡ ʫʭʘʘʣʘʛ ʪʝʭʥʦʣʦʛʠ ʥʵʚʪʨװװʣʵʭ 
ʘʞʣʳʥ ʭװʨʵʵʥʜ 2017 ʦʥʦʦʩ ʵʭʣʵʥ ʄʘʡʢʨʦʤʘʡʥ 
ʢʦʤʧʘʥʠ (Micromine)-ʠʡʥ ʇʠʪʨʘʤ (PITRAM) 
ʩʠʩʪʝʤʠʡʛ [2,3] ʘʰʠʛʣʘʞ ʵʭʵʣʞʵʵ. 

 

 

ʇʠʪʨʘʤ ʩʠʩʪʝʤʠʡʥ ʤʵʜʵʵʣʣʠʡʥ ʥʷʛʪʨʫʫʣʘʣʪ 

ʍװʜʨʠʡʥ ʠʣ ʫʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʪʵʵʚʨʠʡʥ  
ʤʘʨʰʨʫʪʫʫʜʘʘʩ ʥʠʡʪ ʘʯʘʘ ʵʨʛʵʣʪʠʡʥ 71%-ʠʡʛ 
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ʵʟʵʣʞ ʙʫʡ ʂʂɼ (ʂʉʀ) ʙʦʣʦʥ ɸʛʫʫʣʘʭ 9 (ʉʢʣ 9, 9ʘ, 
9ʙ)-ʳʥ ʯʠʛʣʵʣʜ ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʫʫʜʳʥ ʥʵʛ ʙװʪʵʥ 
ʵʨʛʵʣʪʵʜ ʟʘʨʮʫʫʣʩʘʥ ʰʘʪʘʭʫʫʥʳ ᴇʛᴇʛʜʣװװʜʠʡʛ 
ʙʦʣʦʚʩʨʫʫʣʘʥ ʤʘʪʝʤʘʪʠʢ ʩʪʘʪʠʩʪʠʢʠʡʥ ʘʨʛʘʘʨ 
ʰʠʥʞʠʣʛʵʵ ʛװʡʮʵʪʛʵʩʵʥ. 

¶ ɸʯʘʘʪʘʡ ʙʦʣʦʥ ʭʦʦʩʦʥ ʯʠʛʣʵʣʠʡʥ ʪʵʵʚʨʠʡʥ ʟʘʡ, 
ʘʯʠʭ ʙʫʫʣʛʘʭ װʝʠʡʥ ʵʭʣʵʣ, ʵʢʩʢʘʚʘʪʦʨʳʥ 
ʙʘʡʨʰʠʣ, ʙʫʫʣʛʘʭ ʙʘʡʨʣʘʣ, ʮʠʢʣʠʡʥ 
 ʨʛʵʣʞʣʵʭ ʭʫʛʘʮʘʘ, ʙʦʜʠʪ ʜʘʘʮ, ʜʫʛʫʡʥװ
ʘʯʘʘʣʘʣ, ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʠʡʥ ʪװʣʰʥʠʡ ʩʘʚ 
ʜʘʭʴ ʰʘʪʘʭʫʫʥʳ ʭʵʤʞʵʵ (ʣʠʪʨ ʙʦʣʦʥ ʭʫʚʠʘʨ) 
ʟʵʨʵʛ ʤʵʜʵʵʣʣʠʡʛ ʘʛʫʫʣʩʘʥ ʄʘʡʢʨʦʩʦʬʪ 
ʕʢʩʝʣʴ ʧʨʦʛʨʘʤʤʳʥ 772236 ʤᴇʨ, 20 ʙʘʛʘʥʘ 
ʙװʭʠʡ ʥʵʛʜʩʵʥ ᴇʛᴇʛʜᴇʣ; 

¶ 30 ʩʝʢʫʥʜʵʵʩ 2 ʤʠʥʫʪ ʪʫʪʘʤʜ ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯ 
ʙװʨʠʡʥ ʟʘʨʮʫʫʣʩʘʥ ʪװʣʰʥʠʡ ʭʵʤʞʵʵ (ʣʠʪʨ 
ʙʦʣʦʥ ʭʫʚʠʘʨ)-ʛ ʭʘʨʫʫʣʩʘʥ ʜʫʥʜʞʘʘʨ 1 
ʤʘʰʠʥʜ 210876-219442 ʤᴇʨ,  ʥʠʡʪ 32 
ʪʵʵʚʨʠʡʥ ʭʵʨʵʛʩʵʣʜ 6748032 ʤᴇʨ, 4 ʙʘʛʘʥʘ 
ʙװʭʠʡ ʰʘʪʘʭʫʫʥʳ ᴇʛᴇʛʜᴇʣ ʟʵʨʵʛ ʙʦʣʥʦ. 

ʍװʜʨʠʡʥ ʠʣ ʫʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʪʵʵʚʨʠʡʥ ᴇᴇʨᴇᴇ 
ʙʫʫʣʛʘʛʯʫʫʜʳʥ ʥʵʛ ʙװʪʵʥ ʵʨʛʵʣʪʵʜ ʟʘʨʮʫʫʣʩʘʥ 
ʰʘʪʘʭʫʫʥʳ ᴇʛᴇʛʜʣװװʜʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʥ, 
ʤʘʪʝʤʘʪʠʢ ʩʪʘʪʠʩʪʠʢʠʡʥ ʘʨʛʘʘʨ ʰʠʥʞʠʣʛʵʵ 
ʛװʡʮʵʪʛʵʭʠʡʥ ʪʫʣʜ 2017-2021 ʦʥʳ ʥʠʡʪ (212.3 ʩʘʷ 
 ʣʰװʥʵʵʩ ʭᴇʜᴇʣʛᴇᴇʥʠʡ ʛʦʨʠʤʳʥ 77.4 ʩʘʷ, ʪװװ
ʟʘʨʮʫʫʣʘʣʪʳʥ 134.9 ʩʘʷ) ᴇʛᴇʛʜʣᴇᴇʩ 2021 ʦʥʳ 1-ʨ 
ʩʘʨʳʥ 1-ʵʵʩ 12-ʨ ʩʘʨʳʥ 31-ʥʠʡ ᴇʜʨʠʡʛ ʜʫʫʩʪʘʣʭ 
ʭʫʛʘʮʘʘʥʜ ʛװʡʮʵʪʛʵʩʵʥ ʥʠʡʪ ʮʠʢʣʠʡʥ (42.4 ʩʘʷ) 
ʝʨᴇʥʭʠʡ ʤʵʜʵʵʣʣʠʡʛ ʇʠʪʨʘʤ ʩʠʩʪʝʤʵʵʩ ʥʵʛʪʛʵʚ (1-
ʨ ʟʫʨʘʛ). 

1-ʨ ʟʫʨʘʛ. ᴆᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʠʡʥ ʰʘʪʘʭʫʫʥ ʟʘʨʮʫʫʣʘʣʪʳʥ ʠʭ 

ᴇʛᴇʛʜʣʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭ ʩʭʝʤ 

ʕʥʵ ʠʭ ᴇʛᴇʛʜʣʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭʳʥ ʪʫʣʜ ʩʦʥʛʦʥ 
ʘʚʩʘʥ ʭʫʫʯʠʥ, ʭʵʚʠʡʥ, ʰʠʥʵ ʛʵʩʵʥ ʛʫʨʚʘʥ ʘʥʛʠʣʘʣʜ 
ʭʘʤʘʘʨʘʭ 65 (2011), 66 (2012), 80 (2017), 81 (2017), 
150 (2020), 151 (2020) ʧʘʨʢʠʡʥ ʜʫʛʘʘʨʪʘʡ ᴇᴇʨᴇᴇ 
ʙʫʫʣʛʘʛʯʫʫʜʳʥ 7-ʨ ʩʘʨ (ʟʫʥ) ʙʦʣʦʥ 12-ʨ ʩʘʨ (ᴇʚᴇʣ)-
ʜ ʂʂɼ, ʂʉʀ ʙʦʣʦʥ ɸʛʫʫʣʘʭ 9 (ʉʢʣ 9, ʘ ʙʦʣʦʥ ʙ)-
ʠʡʥ ʯʠʛʣʵʣʜ ʭʠʡʩʵʥ ʥʠʡʪ ʮʠʢʣʠʡʥ ʤʵʜʵʵʣʣʠʡʛ 
ʷʣʛʘʥ ʘʚʘʚ. 

ʕʭʥʠʡ ᴇʛᴇʛʜʣᴇᴇʩ ʮʠʢʣʠʡʥ ʵʭʣʵʣ ʙʦʣʦʥ ʪᴇʛʩʛᴇʣʠʡʥ 
ʭʫʛʘʮʘʘʛ ʜʘʨʘʘʛʠʡʥ ᴇʛᴇʛʜʣʠʡʥ ʪʦʭʠʨʦʭ ʫʪʛʘʜ 
ʭʘʨʛʘʣʟʫʫʣʘʥ ʥʵʛ ʙװʪʵʥ ʵʨʛʵʣʪʵʥʜ ʟʘʨʮʫʫʣʘʭ 
ʰʘʪʘʭʫʫʥʳ ʭʵʤʞʵʵ ʙʦʣʦʥ ʮʠʢʣʠʡʥ װʨʛʵʣʞʣʵʭ 
ʭʫʛʘʮʘʘʛ ʪʦʦʮʦʦʣʦʚ. ʀʥʛʵʩʥʵʵʨ ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʠʡʥ 
ʮʠʢʣʠʡʥ ʙװʨʵʥ ʤʵʜʵʵʣʣʠʡʛ ʥʵʛʪʛʵʩʵʥ 18336 ʤᴇʨ, 
13 ʙʘʛʘʥʘ ʙװʭʠʡ ᴇʛᴇʛʜʣʠʡʛ װװʩʛʵʚ. 

 ɼʵʵʨʭ ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʛ ʛװʡʮʵʪʛʵʭʵʜ ʜʘʨʘʘʭ 
ʭװʥʜʨʵʣװװʜ ʪʫʣʛʘʨʩʘʥ. װתʥʜ: 

¶ ʐʘʪʘʭʫʫʥ ʟʘʨʮʫʫʣʘʣʪʳʥ ʭʫʛʘʮʘʘʥʳ 
ʥʘʨʠʡʚʯʠʣʩʘʥ ᴇʛᴇʛʜᴇʣʜ ʂʂɼ, ʂʉʀ ʯʠʛʣʵʣʜ 
ʭʫʛʘʮʘʘʥʳ ʪʫʭʘʡʥ ʘʛʰʠʥ ʜʘʭʴ ʤʵʜʵʵʣʣʠʡʥ 
ʠʭʵʥʭ ʥʴ ʮʠʢʣʠʡʥ ʤʵʜʵʵʣʵʣ ʘʛʫʫʣʩʘʥ 
ᴇʛᴇʛʜʣʠʡʥ ʪʦʜʦʨʭʦʡ ʮʘʛ:ʤʠʥʫʪ:ʩʝʢʫʥʜ-ʠʡʥ 
ʟʘʘʣʪʘʘʩ ʟᴇʨʩᴇʥ; 

¶ ɿʘʨʠʤ ʮʠʢʣʠʡʥ װʟװװʣʵʣʪʵʜ ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʠʡʥ 
ʙʦʜʠʪ ʜʘʘʮʳʥ ʫʪʛʘ ʙʘʡʭʛװʡ; 

¶ ʊʵʵʚʵʨʣʵʣʪʠʡʥ ʘʯʘʘʪʘʡ ʙʦʣʦʥ ʭʦʦʩʦʥ 
ʯʠʛʣʵʣʠʡʥ ʫʪʛʘ ʙʘʡʭʛװʡ;  

¶ ʎʠʢʣʠʡʥ ʵʭʥʠʡ ʤʵʜʵʵʣʣʠʡʥ ʭʫʛʘʮʘʘ ʥʴ 
ʪʦʜʦʨʭʦʡʛװʡ; 

¶ ɿʘʨʠʤ ʮʠʢʣʠʡʥ װʨʛʵʣʞʣʵʭ ʭʫʛʘʮʘʘ ʥʴ ʠʞʠʣ 
ʯʠʛʣʵʣʜ ʪʵʵʚʵʨʣʵʩʵʥ ʙʫʩʘʜ ʫʪʛʘʘʩ ʭʵʪ 
ʟᴇʨװװʪʵʡ; 

¶ ʊװʣʰʥʠʡ ʟʘʨʮʫʫʣʘʣʪʳʥ ʟʘʨʠʤ ʫʪʛʘ 
ʪʵʵʚʵʨʣʵʣʪʠʡʥ ʟʘʡ ʙʦʣʦʥ ʯʠʛʣʵʣ  ʥʴ ʠʞʠʣ 
ʤʘʨʰʨʫʪʘʜ ʙʫʩʜʘʘʩ ʵʨʩ ʷʣʛʘʘʪʘʡ ʙʘʡʩʘʥ. 

¶ ᴆʛᴇʛʜʣʠʡʥ ʥʷʛʪʨʫʫʣʘʣʪ ʭʠʡʭ ʷʚʮʘʜ ʜʵʵʨʭ 
ʭװʥʜʨʵʣװװʜʠʡʛ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ʰʠʡʜʚʵʨʣʵʚ. 
 :ʥʜװת

¶ ʍʫʛʘʮʘʘʥʳ ʪʦʜʦʨʭʦʡ ʘʛʰʥʳ ʟᴇʨװװʪʵʡ 
ʪʦʭʠʦʣʜʣʫʫʜʘʜ ʦʡʨʦʣʮʦʦ ʫʪʛʘʜ ʭʘʨʛʘʣʟʫʫʣʘʭ 
ʘʨʛʘʘʨ ʮʠʢʣʠʡʥ װʨʛʵʣʞʣʵʭ ʭʫʛʘʮʘʘʛ ʥᴇʭᴇʥ 
ʪʦʛʪʦʦʩʦʥ; 

¶ ʎʠʢʣʠʡʥ ʤʵʜʵʵʣʵʣʜ ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʠʡʥ ʙʦʜʠʪ 
ʜʘʘʮ, ʪʵʵʚʵʨʣʵʣʪʠʡʥ ʘʯʘʘʪʘʡ ʙʦʣʦʥ ʭʦʦʩʦʥ 
ʯʠʛʣʵʣʠʡʥ ʫʪʛʘ, ʮʠʢʣʠʡʥ ʵʭʥʠʡ ʤʵʜʵʵʣʵʣʛװʡ 
ʙʦʣʦʥ ʵʨʩʜʵʣʪʵʡ, ʙװʨʵʥ ʙʫʩ ʪʦʭʠʦʣʜʣʫʫʜʳʛ 
ᴇʛᴇʛʜʣᴇᴇʩ ʭʘʩʩʘʥ;  

¶ ʎʠʢʣʠʡʥ װʨʛʵʣʞʣʵʭ ʭʫʛʘʮʘʘ ʥʴ ʠʞʠʣ ʯʠʛʣʵʣʜ 
ʪʵʵʚʵʨʣʵʩʵʥ ʭᴇʨʰ ʫʪʛʘʘʩ 60 ʤʠʥʫʪʘʘʩ ʠʣװװ 
ʭʫʛʘʮʘʘʥʜ ʟᴇʨװװʪʵʡ, ʪװʣʰʥʠʡ ʟʘʨʮʫʫʣʘʣʪʳʥ 
ʩᴇʨᴇʛ ʙʦʣʦʥ 200-ʘʘʩ ʜʵʵʰ ʫʪʛʘʪʘʡ 
ᴇʛᴇʛʜʣװװʜʠʡʛ ʮʘʘʰʜʳʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪʘʜ 
ʦʨʫʫʣʘʭʛװʡ; 

¶ ɿʘʨʠʤ ʮʠʢʣʠʡʥ ʤʵʜʵʵʣʵʣ ʜʘʚʭʘʨʜʩʘʥ ʤᴇʥ 
ʜʫʛʫʡʥ ʘʯʘʘʣʣʳʥ װʟװװʣʵʣʪװװʜ ʥʴ ʪʦʦʥ ʙʫʩ 
ʫʪʛʘʘʨ ʙװʨʪʛʵʛʜʩʵʥ ʙʘʡʩʘʥ ʟʵʨʛʠʡʛ ʭʘʩʘʚ. 

ᴆʛᴇʛʜᴇʣ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʜʵʵʨʭ ʘʨʛʫʫʜʳʛ 
ʭʵʨʵʛʣʵʩʥʵʵʨ 14201 ʤᴇʨ, 13 ʙʘʛʘʥʘ ᴇʛᴇʛʜʣʠʡʛ 
ʮʘʘʰʜʳʥ ʩʪʘʪʠʩʪʠʢ ʰʠʥʞʠʣʛʵʵʥʜ ʦʨʫʫʣʩʘʥ ʙʘ 
ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯ ʪʫʩ ʙװʨʵʵʨ ʘʚʯ װʟʵʭʵʜ ʥʠʡʪ 
ᴇʛᴇʛʜʣʠʡʥ 14%-ʠʡʛ 65 ʧʘʨʢʠʡʥ ʜʫʛʘʘʨʪʘʡ ᴇᴇʨᴇᴇ 
ʙʫʫʣʛʘʛʯ, 17%, 16%, 19%, 18%, 16%-ʠʡʛ ʭʘʨʛʘʣʟʘʥ 
66, 80, 81, 150, 151 ʜʫʛʘʘʨʪʘʡ ʤʘʰʠʥʫʫʜʳʥ 
ʮʠʢʣʠʡʥ ʤʵʜʵʵʣʵʣ ʵʟʵʣʞ ʙʘʡʥʘ (2-ʨ ʟʫʨʘʛ). ʍʫʫʯʠʥ 
ʤʘʰʠʥʳ ʪᴇʣᴇᴇʣᴇʣ ʙʦʣʛʦʥ ʩʦʥʛʦʞ ʘʚʩʘʥ 2 ʤʘʰʠʥʳ 
ʤʵʜʵʵʣʵʣ 31%, ʭʵʚʠʡʥ ʘʥʛʠʣʘʣʜ 35%, ʰʠʥʵ 
ʘʥʛʠʣʘʣʜ 34% ʭʘʨʛʘʣʟʘʞ ʙʘʡʛʘʘ ʥʴ ʭװʜʨʠʡʥ ʠʣ 
ʫʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʪʵʵʚʨʠʡʥ ʭʵʨʵʛʩʣʠʡʥ 
ʪᴇʣᴇᴇʣʣʠʡʛ ʥʘʩʞʠʣʪʳʥ ʭʫʚʴʜ ʛʫʨʚʘʥ ʪᴇʨᴇʣʜ 

 

ɸʥʭʥʳ 
ᴇʛᴇʛʜᴇʣ

77,4 ʩʘʷ: ʛʦʨʠʤ

134,9 ʩʘʷ: ʪϮʣʰ

ɹװʣʵʛʣʵʩʵʥ 
ᴇʛᴇʛʜᴇʣ

15,5 ʩʘʷ: ʛʦʨʠʤ

26,9 ʩʘʷ: ʪϮʣʰ

ʐʠʣʞװװʣʩʵʥ 
ᴇʛᴇʛʜᴇʣ

238,4 ʤʷʥ: 
ʥʵʛʪʛʵʩʵʥ

ʅʷʛʪʨʫʫʣʩʘʥ 
ᴇʛᴇʛʜᴇʣ

Å184,6 ʤʷʥ: 
ʤʵʜʨʵʛʯʠʡʥ   
ʤʵʜʵʵʣʵʣ 

ʘʣʜʘʘʪʘʡ, ϺʛϺʛʜϺʣ 
ʟϺʨʩϺʥ

ʐʠʥʵ ʠʭ 
ᴇʛᴇʛʜᴇʣ

Å163,1 ʤʷʥ: ʫʫʣ-
ʪʝʭʥʠʢʠʡʥ ʥϺʭʮϺʣ

ɿװʡ ʪʦʛʪʦʣ, 
ʭʘʤʘʘʨʘʣ

ʨʝʛʨʝʩʩʠʡʥ 
ʪʵʛʰʠʪʛʵʣ

ʋʨʴʜʯʠʣʘʥ 

ʙʦʣʦʚʩʨʫʫʣʘʭ 

ʉʦʥʛʦʭ 

 ʥʵʣʵʭת

ʅʷʛʪʨʫʫʣʘʭ 
ɹʫʩʘʜ 

ᴇʛᴇʛʜᴇʣʪʵʡ 

ʥʵʛʪʛʵʭ 
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ʪᴇʣᴇᴇʣװװʣʞ ʩʦʥʛʦʩʦʥ ʥʴ ʪʦʭʠʨʦʤʞʪʦʡ ʙʦʣʦʭʳʛ 
ʭʘʨʫʫʣʞ ʙʘʡʥʘ.  

2-ʨ ʟʫʨʘʛ. ʅʠʡʪ ᴇʛᴇʛʜᴇʣʜ ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʫʫʜʳʥ ʤʵʜʵʵʣʣʠʡʥ 
ʵʟʣʵʭ ʭʫʚʴ (ᴇʥʛᴇᴇʨ ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʠʡʥ ʧʘʨʢʠʡʥ ʜʫʛʘʘʨ)  

ᴆʛᴇʛʜʣʠʡʥ ʵʭʥʠʡ ʥʷʛʪʨʫʫʣʘʣʪʳʥ ʜʘʨʘʘ ʭװʜʨʠʡʥ 
ʠʣ ʫʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʪʵʵʚʨʠʡʥ ʭʵʨʵʛʩʣʠʡʥ 
ʩʦʥʛʦʩʦʥ 6 ʤʘʰʠʥʳ ʘʥʭʥʳ ᴇʛᴇʛʜʣʠʡʥ 31.5% ʥʴ 
ʮʘʘʰʠʜ ʰʠʥʞʠʣʛʵʵʥʜ ʰʘʘʨʜʣʘʛʘʛװʡ ʙʦʣʦʥ 
ʭʘʩʘʛʜʘʞ, װʣʜʩʵʥ 68.5% ʙʫʶʫ 12547 ʤʵʜʵʵʣʵʣʜ 
ʮʘʘʰʜʳʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʛװʡʮʵʪʛʵʣʵʵ. 

ʅʠʡʪ ʤʵʜʵʵʣʣʠʡʥ 22.9-44.4% ʙʫʶʫ ʜʫʥʜʞʘʘʨ 
31.5% ʥʴ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʘʡʛʘʘ ʥʴ ʇʠʪʨʘʤ 
ʩʠʩʪʝʤʠʡʥ ʘʞʠʣʣʘʛʘʘ, ʘʰʠʛʣʘʣʪʘʥʜ ʘʥʭʘʘʨʘʭ 
ʰʘʘʨʜʣʘʛʘʪʘʡʛ ʠʣʵʨʭʠʡʣʞ ʙʘʡʥʘ. 

III. ʀʍ ᴆɻᴆɻɼʃʀʁʅ ʄɸʊɽʄɸʊʀʂ 

ɹʆʃʆɺʉʈʋʋʃɸʃʊ 

ʍװʜʨʠʡʥ ʠʣ ʫʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʪʵʵʚʨʠʡʥ 
ʭʵʨʵʛʩʣʠʡʥ ʰʘʪʘʭʫʫʥ ʟʘʨʮʫʫʣʘʣʪ ʞʠʣʠʡʥ ʷʣʛʘʘʪʘʡ 
ʫʣʠʨʘʣʜ ʙʦʣʦʥ ʤʘʨʰʨʫʪ ʙװʨʪ ʷʣʛʘʘʪʘʡ ʫʯʨʘʘʩ 
 ʡʣʜʚʵʨʣʵʣʠʡʥ ʭʵʤʞʠʣʪʵʵʩ ʛʘʨʛʘʥ ʘʚʩʘʥװ
ᴇʛᴇʛʜʣװװʜʠʡʛ ʭʘʨʴʮʫʫʣʘʣʪ ʭʠʡʭ, ʮʘʘʰʜʳʥ 
ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʛװʡʮʵʪʛʵʭ ʟʦʨʠʣʛʦʦʨ ʤʘʪʝʤʘʪʠʢ 
ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʛ 1-ʨ ʭװʩʥʵʛʪʵʜ ʪʫʩ ʪʫʩ װʟװװʣʵʚ.  

1-ʨ ʭװʩʥʵʛʪ. ʀʣ ʫʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʪʵʵʚʨʠʡʥ 
ʩʦʥʛʦʩʦʥ ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʫʫʜʳʥ ʙװʪʵʥ ʵʨʛʵʣʪʠʡʥ 

ʤʵʜʵʵʣʣʠʡʥ ʪʦʦʥ ʩʪʘʪʠʩʪʠʢ 

ʇʘʨʘʤʝʪʨװװʜ 

ʂʂɼ (ʂʉʀ) ɸʛʫʫʣʘʭ 9 (ʘ,ʙ) 

7-ʨ ʩʘʨ 12-ʨ ʩʘʨ 7-ʨ ʩʘʨ 
12-ʨ 

ʩʘʨ 

ʄʘʪʝʤʘʪʠʢ ʜʫʥʜʘʞ 81.19 87.01 78.31 85.65 

ʉʪʘʥʜʘʨʪ ʘʣʜʘʘ 0.18 0.16 0.19 0.22 

ʄʝʜʠʘʥ 81.70 87.24 77.33 85.48 

ʄʦʦʜ - - - - 

ʉʪʘʥʜʘʨʪ ʭʘʟʘʡʣʪ 5.70 4.84 5.41 4.76 

ʊװװʚʨʠʡʥ ʜʠʩʧʝʨʩ 32.44 23.45 29.26 22.62 

ʕʢʩʮʝʩʩ ʙʫʶʫ 

ʰʦʚʭʞʠʣʪ 
-1.07 -1.18 -0.95 -1.12 

ɸʩʩʠʤʤʝʪʨ ʙʫʶʫ 

ʭʵʤ ʛʘʞʠʣʪ 
-0.27 -0.14 0.36 0.18 

ʀʥʪʝʨʚʘʣʳʥ ʫʨʪ 19.96 16.95 19.96 16.95 

ɼʦʦʜ ʫʪʛʘ 70.02 78.03 70.01 78.01 

ɼʵʵʜ ʫʪʛʘ 89.97 94.98 89.96 94.97 

ʅʠʡʣʙʵʨ 82652.2 78482.9 61162.1 41541.9 

ʊװװʚʨʠʡʥ ʭʵʤʞʵʵ 1018 902 781 485 

ɼʵʵʜ ʫʪʛʘʘʩ ʙʘʛʘ ʢ 

ʜʫʛʘʘʨ ʠʭ ʫʪʛʘ 
89.97 94.98 89.97 94.97 

ɼʦʦʜ ʫʪʛʘʘʩ ʠʭ ʢ 

ʜʫʛʘʘʨ ʠʭ ʫʪʛʘ 
70.02 78.03 70.01 78.01 

ʇʘʨʘʤʝʪʨװװʜ 

ʂʂɼ (ʂʉʀ) ɸʛʫʫʣʘʭ 9 (ʘ,ʙ) 

7-ʨ ʩʘʨ 12-ʨ ʩʘʨ 7-ʨ ʩʘʨ 
12-ʨ 

ʩʘʨ 

95%-ʠʡʥ 

 ʚʰʠʥװʥʵʤʰʣʠʡʥ ʪװ
0.35 0.32 0.38 0.42 

 

ʍװʩʥʵʛʪʵʵʩ ʭʘʨʘʭʘʜ ʪʝʭʥʦʣʦʛʠʡʥ ʪʵʵʚʨʠʡʥ 
ʭʵʨʵʛʩʣʠʡʥ ʰʘʪʘʭʫʫʥʳ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ ʟʫʥʳ 
ʫʣʠʨʘʣʜ ʂʂɼ (ʂʉʀ) ʙʦʣʦʥ ɸʛʫʫʣʘʭ 9 (ʘ, ʙ) 
ʯʠʛʣʵʣʜ ʭʘʨʛʘʣʟʘʥ ʜʫʥʜʞʘʘʨ Dʢʢʜ=81.19 ʛ/ʪʢʤ, 
Dʩʢʣ=78.31 ʛ/ʪʢʤ; ʭʘʤʛʠʡʥ ʠʭ ʫʪʛʘ ʥʴ 
maxʢʢʜ=89.97 ʛ/ʪʢʤ, maxʩʢʣ=89.96 ʛ/ʪʢʤ ʙʘʡʛʘʘ ʥʴ 
ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʍʘʨʠʥ ᴇʚʣʠʡʥ ʫʣʠʨʘʣʜ ʵʥʵ 
 ʣʵʣʪ ʂʂɼ (ʂʉʀ) ʙʦʣʦʥ ɸʛʫʫʣʘʭ 9 (ʘ,ʙ)װװʟװ
ʯʠʛʣʵʣʜ ʭʘʨʛʘʣʟʘʥ 87.01 ʛ/ʪʢʤ, 85.65 ʛ/ʪʢʤ; 
ʭʘʤʛʠʡʥ ʠʭ ʫʪʛʘ ʥʴ 94.98 ʛ/ʪʢʤ, 94.97 ʛ/ʪʢʤ ʙʘʡʥʘ. 
ᴆʚʣʠʡʥ ʫʣʠʨʣʳʥ װʟװװʣʵʣʪʠʡʥ ʭʫʚʴʜ ʂʂɼ (ʂʉʀ) 
ʤʘʨʰʨʫʪʘʜ ʟʫʥʳ ʫʣʠʨʣʘʘʩ 1.07 ʜʘʭʠʥ ʠʭ ʙʘʡʩʘʥ 
ʙʦʣ ɸʛʫʫʣʘʭ 9 (ʘ,ʙ) ʯʠʛʣʵʣʜ 1.09 ʜʘʭʠʥ ʠʭ 
 .ʣʵʣʪʪʵʡ ʙʘʡʚװװʟװ

ʍʵʤʞʠʣʪʠʡʥ ᴇʛᴇʛʜᴇʣ ʜʦʪʦʨ ʙʫʩʘʜ 
ʭʵʤʞʠʛʜʵʭװװʥʵʵʩʵʵ ʭʵʤʞʵʵʥʠʡ ʭʫʚʴʜ ʭʵʪ ʷʣʛʘʨʯ 
ʙʘʡʛʘʘʛ ʦʨʭʠʭ ʤʘʪʝʤʘʪʠʢ ʩʪʘʪʠʩʪʠʢʠʡʥ 
ʰʘʣʛʫʫʨʫʫʜ ʙʦʣʦʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʩʫʫʨʴ 
 ʣʵʣʪʵʵʩ ʭʘʤʘʘʨʫʫʣʘʥ ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʠʡʥװװʟװ
ʰʘʪʘʭʫʫʥʳ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪʳʛ ʫʫʣ-ʪʝʭʥʠʢʠʡʥ 
ʥᴇʭʮᴇʣᴇᴇʩ ʭʘʤʘʘʨʫʫʣʘʥ ʪʦʦʮʦʭ ʨʝʛʨʝʩʩʠʡʥ 
ʟʘʛʚʘʨʳʛ ʟʦʭʠʦʭʦʜ ʰʘʣʛʫʫʨʫʫʜʳʛ ʭʵʨʵʛʣʵʥʵ.  

IV. ʋʋʃ-ʊɽʍʅʀʂʀʁʅ ʍתʏʀʅ ɿתʁʃʀʁɻ 

ʊʆʆʎʆʍ 

ʀʣ ʫʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʪʵʵʚʨʠʡʥ ᴇᴇʨᴇᴇ 
ʙʫʫʣʛʘʛʯʠʡʥ ʰʘʪʘʭʫʫʥ ʟʘʨʮʫʫʣʘʣʪʘʥʜ ʫʫʣ-
ʪʝʭʥʠʢʠʡʥ ʙʦʣʦʥ ʙʫʩʘʜ ʭװʯʠʥ ʟװʡʣװװʜ ʭʵʨʭʵʥ 
ʥᴇʣᴇᴇʣʞ ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʦʭʳʥ ʪʫʣʜ ʥʵʛ ʙװʪʵʥ 
ʵʨʛʵʣʪʵʜ ʪʵʵʚʵʨʣʵʣʪʠʡʥ ʟʘʡ ʙʦʣʦʥ ʭᴇʜᴇʣʛᴇᴇʥʠʡ 
 ʡʣʠʡʛװʯʠʥ ʟװʮʵʣ [4] ʛʵʩʵʥ 2 ʭװװʥʜʩʵʥ ʵʩʵʨʛװ
ʪʦʦʮʦʦʣʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. װתʥʠʡ ʪʫʣʜ ʭװʜʨʠʡʥ ʠʣ 
ʫʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʪʵʵʚʨʠʡʥ ʭᴇʜᴇʣʛᴇᴇʥʠʡ 
ʤʘʨʰʨʫʪʳʥ װʟװװʣʵʣʪʠʡʛ ʵʢʩʢʘʚʘʪʦʨʳʥ ʙʘʡʨʣʘʣʳʥ 
ʷʣʛʘʘʪʘʡ ʪװʚʰʠʥʜ ʪʦʜʦʨʭʦʡʣʩʦʥ. ʕʜʛʵʵʨ 
 ʜʠʡʛ ʥʵʛʪʛʵʥ ʪʝʭʥʦʣʦʛʠʡʥ ʪʵʵʚʨʠʡʥװװʣʵʣʪװװʟװ
ʭʵʨʵʛʩʣʠʡʥ ʪװʣʰ ʟʘʨʮʫʫʣʘʣʪʳʥ װʟװװʣʵʣʪʠʡʛ 
ʨʝʛʨʝʩʩʠʡʥ ʟʘʛʚʘʨʘʘʨ ʪʦʜʦʨʭʦʡʣʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

ᴆᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʠʡʥ ʰʘʪʘʭʫʫʥ ʟʘʨʮʫʫʣʘʣʪʘʥʜ ʫʫʣ-
ʪʝʭʥʠʢʠʡʥ ʙʦʣʦʥ ʙʫʩʘʜ ʭװʯʠʥ ʟװʡʣװװʜ ʙʦʜʠʪʦʦʨ 
ʭʵʨʭʵʥ ʥᴇʣᴇᴇʣʞ ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʦʭʳʥ ʪʫʣʜ 
ʤʘʨʰʨʫʪʳʥ ʤᴇʨʛᴇʮᴇʛ, ʪʨʘʥʰʝʡ, ʛʘʜʘʨʛʫʫ-ʙʫʫʣʛʘʭ 
ʭʵʩʵʛ ʙװʨʪ ʟʘʤʳʥ ʫʨʪ, ʘʯʘʘʪʘʡ  ʙʦʣʦʥ ʭʦʦʩʦʥ 
ʯʠʛʣʵʣʠʡʥ ʥʘʣʫʫ, ʭᴇʜᴇʣʛᴇᴇʥʠʡ װʥʜʩʵʥ ʵʩʵʨʛװװʮʵʣ 
ʛʵʩʵʥ ʭװʯʠʥ ʟװʡʣװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʦʚ. 

ʍװʯʠʥ ʟװʡʣװװʜʠʡʛ ʪʦʦʮʦʥ װʟʵʞ, ʰʘʪʘʭʫʫʥʳ 
ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪʘʜ ʭʵʨʭʵʥ ʥᴇʣᴇᴇʣʞ ʙʘʡʛʘʘʛ 
ʪʦʛʪʦʦʭʳʥ ʪʫʣʜ ᴇʛᴇʛʜᴇʣʜ ʜʘʨʘʘʛʠʡʥ 
ʥʷʛʪʨʫʫʣʘʣʪʳʛ ʛװʡʮʵʪʛʵʚ. תʡʣʜʚʵʨʠʡʥ 
ʪʝʭʥʦʣʦʛʠʡʥ ʪʵʵʚʨʠʡʥ ʭʵʨʵʛʩʣʠʡʥ ʰʘʪʘʭʫʫʥʳ 
ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪʳʥ 2021 ʦʥʳ ʙʦʜʠʪ ʫʪʛʘʜ 
ʪʫʣʛʫʫʨʣʘʥ 10%, 15%, 20%-ʠʡʥ ʭʷʟʛʘʘʨʪ 
ᴇʛᴇʛʜʣʠʡʛ ʥʷʛʪʨʫʫʣʞ, ʩʪʘʪʠʩʪʠʢʠʡʥ ʰʘʣʛʫʫʨʘʘʨ 
ʨʝʛʨʝʩʩʠʡʥ ʟʘʛʚʘʨʳʛ ʟʦʭʠʦʞ, ʛʘʨʩʘʥ װʨ ʜװʥʛ 
ʰʘʣʛʫʫʨ װʟװװʣʵʣʪװװʜʵʵʨ ʰʘʣʛʘʩʘʥ. ʇʘʡʪʦʥ 
(Python) ʧʨʦʛʨʘʤʤʯʣʘʣʳʥ ʭʵʣ ʘʰʠʛʣʘʥ ᴇᴇʨᴇᴇ 
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ʙʫʫʣʛʘʛʯʠʡʥ 1 ʪʢʤ-ʪ ʟʘʨʮʫʫʣʘʭ ʰʘʪʘʭʫʫʥʳ 
ʭʵʤʞʵʵʛ ʪװװʥʜ ʥᴇʣᴇᴇʣᴇʭ ʫʫʣ-ʪʝʭʥʠʢʠʡʥ ʭװʯʠʥ 
ʟװʡʣʩ ʙʦʣʦʭ ʪʵʵʚʨʠʡʥ ʟʘʡ (L), ʭᴇʜᴇʣʛᴇᴇʥʠʡ ʥʠʡʪ 
ʵʩʵʨʛװװʮʣʠʡʥ ʭװʯ (W), ʙʦʜʠʪ ʜʘʘʮ (qʙ)-ʘʘʩ 
ʭʘʤʘʘʨʩʘʥ ʨʝʛʨʝʩʩʠʡʥ ʭʘʤʘʘʨʣʳʛ ʰʫʛʘʤʘʥ ʙʦʣʦʥ 
ʰʫʛʘʤʘʥ ʙʫʩ ʟʘʛʚʘʨʘʘʨ ʪʦʜʦʨʭʦʡʣʩʥʳʛ 2-ʨ 
ʭװʩʥʵʛʪʵʜ ʥʵʛʪʛʵʚ. 

ʍװʩʥʵʛʪʵʵʩ ʭʘʨʘʭʘʜ 2-ʨ ʵʨʵʤʙʠʡʥ ʨʝʛʨʝʩʩʠʡʥ 
ʟʘʛʚʘʨ ʰʫʛʘʤʘʥ ʟʘʛʚʘʨʘʘʩ ʠʣװװ ᴇʥʜᴇʨ װʟװװʣʵʣʪʪʵʡ 
ʙʘʡʥʘ. ɿʘʛʚʘʨʳʥ ʪᴇʩᴇᴇʪʵʡ ʙʘʡʜʣʳʛ ʰʘʣʛʘʭ 
ʌʠʰʝʨʠʡʥ ʰʘʣʛʫʫʨʳʥ ʭʫʚʴʜ ʪʦʦʮʦʦʥʳ ʫʪʛʫʫʜ 2-ʨ 
ʵʨʵʤʙʠʡʥ ʟʘʛʚʘʨʫʫʜʘʜ ʭʘʨʛʘʣʟʘʥ Fʊ= 10278.2, Fʊ= 
3021.9, Fʊ= 2988.0, ʙʘʡʛʘʘ ʥʴ ʭװʩʥʵʛʪʠʡʥ ʫʪʛʘ 
Fʭ=3.26ïʘʘʩ [1] ʠʭ ʙʫʶʫ ʭװʯʠʥ ʟװʡʣʠʡʥ ʥᴇʣᴇᴇʣᴇʣ 
ʪʫʭʘʡʥ ʫʪʛʘʞʠʣʪʳʥ ʪװʚʰʠʥʜ װʥʵʤʰʠʣʪʵʡ ʛʵʜʛʠʡʛ 
ʙʘʪʘʣʞ ʙʘʡʥʘ. 

ʐʘʣʛʫʫʨ װʟװװʣʵʣʪ, ʥᴇʣᴇᴇʣʣʠʡʥ ʭװʯʵʵʨ ᴇʥʜᴇʨ 
ʙʘʡʛʘʘ 10%-ʠʡʥ ʥʷʛʪʨʫʫʣʘʣʪʪʘʡ ʭʦʸʨʜʫʛʘʘʨ 
ʵʨʵʤʙʠʡʥ ʭʘʤʘʘʨʣʳʛ ʰʘʪʘʭʫʫʥʳ ʭʫʚʠʡʥ 
ʟʘʨʮʫʫʣʘʣʪʳʛ ʪʦʦʮʦʭ ʨʝʛʨʝʩʩʠʡʥ ʤʘʪʝʤʘʪʠʢ 
ʟʘʛʚʘʨʘʘʨ ʪʦʦʮʦʞ, ʨʝʛʨʝʩʩʠʡʥ 
ʢʦʵʬʬʠʮʠʝʥʪװװʜʠʡʥ ʫʪʛʳʛ ʰʘʣʛʫʫʨʘʘʨ ʰʘʣʛʘʚ. 

2-ʨ ʭװʩʥʵʛʪ. ʊʝʭʥʦʣʦʛʠʡʥ ʪʵʵʚʨʠʡʥ ʭʵʨʵʛʩʣʠʡʥ 
ʰʘʪʘʭʫʫʥʳ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪʳʥ ʨʝʛʨʝʩʩʠʡʥ 
ʭʘʤʘʘʨʣʫʫʜʳʥ ʭʘʨʴʮʫʫʣʩʘʥ װʟװװʣʵʣʪ 

ʇʘʨʘʤʝʪʨװװʜ 
ᴆʛᴇʛʜʣʠʡʥ ʥʷʛʪʨʫʫʣʘʣʪ 

10% 15% 20% 

ʐʫʛʘʤʘʥ ʭʘʤʘʘʨʘʣ 

ʆʣʦʥ ʭװʯʠʥ ʟװʡʣʠʡʥ ʭʘʤʪʳʥ 

ʢʦʨʨʝʣʷʮʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ 
(R) 

0.900 0.774 0.835 

ɼʝʪʝʨʤʠʥʘʮʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ 

(R^2) 
0.810 0.765 0.615 

ɿʘʩʚʘʨʣʘʛʜʩʘʥ ʢʦʨʨʝʣʷʮʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪ 
0.810 0.765 0.615 

ʉʪʘʥʜʘʨʪ ʘʣʜʘʘ 5.298 5.906 6.644 

ʊװװʚʨʠʡʥ ʭʵʤʞʵʵ 3073 4581 5920 

ʐʫʛʘʤʘʥ ʙʫʩ ʭʘʤʘʘʨʘʣ 

ʆʣʦʥ ʭװʯʠʥ ʟװʡʣʠʡʥ ʭʘʤʪʳʥ 

ʢʦʨʨʝʣʷʮʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ 

(R) 

0.903 0.876 0.846 

ɼʝʪʝʨʤʠʥʘʮʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ 

(R^2) 
0.816 0.767 0.716 

ɿʘʩʚʘʨʣʘʛʜʩʘʥ ʢʦʨʨʝʣʷʮʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪ 
0.815 0.767 0.716 

ʉʪʘʥʜʘʨʪ ʘʣʜʘʘ 5.221 5.880 6.633 

ʊװװʚʨʠʡʥ ʭʵʤʞʵʵ 3073 4581 5920 

ʍװʯʠʥ ʟװʡʣװװʜ װʥʵʤʰʠʣʪʵʡ ʵʩʵʭʠʡʛ ʌʠʰʝʨʠʡʥ 
ʰʘʣʛʫʫʨʘʘʨ ʰʘʣʛʘʥʘ. ʐʘʣʛʫʫʨʳʥ ʪʫʨʰʠʣʪʳʥ ʫʪʛʘ 
ʪװװʥʠʡ ʢʨʠʪʠʢ ʫʪʛʘʘʩ ʠʭ ʙʘʡʚʘʣ ʭװʯʠʥ ʟװʡʣʠʡʥ 
ʥᴇʣᴇᴇʣᴇʣ ʪʫʭʘʡʥ ʫʪʛʘʞʠʣʪʳʥ ʪװʚʰʠʥʜ 
 ʜʠʡʥ ʭʦʦʨʦʥʜ ʙʦʜʠʪʦʡװװʣʛװʥʵʤʰʠʣʪʵʡ ʙʫʶʫ ʙװ
ʷʣʛʘʨʘʣ ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʥʘ. ɼʵʵʨʭ ʪʦʭʠʦʣʜʦʣʜ ʭʦʸʨ 
ʭװʯʠʥ ʟװʡʣʠʡʥ ʭʫʚʴʜ 81.4566>2.3445 ʙʦʣʦʥ 
3.82969>2.4328 ʙʦʣʞ ʪʫʨʰʠʣʪʳʥ ʫʪʛʫʫʜ ʢʨʠʪʠʢ 
ʫʪʛʘʘʩʘʘ ʠʭ ʙʘʡʛʘʘ ʪʫʣ ʟʘʤʳʥ ʫʨʪ, ʭᴇʜᴇʣʛᴇᴇʥʠʡ 
ʵʩʵʨʛװװʮʣʠʡʥ ʭװʯ ʭʦʦʨʦʥʜ ʙʦʜʠʪʦʡ ʷʣʛʘʨʘʣ ʙʘʡʥʘ 
ʛʵʞ ʪʦʜʦʨʭʦʡʣʦʛʜʦʚ. 

 

 

V. ɼתɻʅʕʃʊ 

ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣʜ ʪʝʭʥʦʣʦʛʠʡʥ ʪʵʵʚʨʠʡʥ 
212.3 ʩʘʷ ʠʭ ᴇʛᴇʛʜʣʠʡʛ ʘʰʠʛʣʘʭ ʘʨʛʘʯʣʘʣ 
ʙʦʣʦʚʩʨʫʫʣʞ, ʰʠʥʞʠʣʛʵʵ ʭʠʡʩʵʥ. ʇʠʪʨʘʤ 
ʩʠʩʪʝʤʠʡʥ ʠʭ ᴇʛᴇʛʜʣʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʜ 
ʪʫʣʛʫʫʨʣʘʥ ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʠʡʥ ʰʘʪʘʭʫʫʥʳ 
ʟʘʨʮʫʫʣʘʣʪ, ʟʘʤʳʥ ʥᴇʭʮᴇʣ (װʥʜʩʵʥ ʵʩʵʨʛװװʮʵʣ, 
ʥʘʣʫʫ, ʫʨʪ), ᴇᴇʨᴇᴇ ʙʫʫʣʛʘʛʯʠʡʥ ʙʦʜʠʪ ʜʘʘʮ 
(ʯʫʣʫʫʣʛʠʡʥ ʵʟʣʵʭװװʥʠʡ ʤʘʩʩ, ʩʠʡʨʵʛʞʠʣʪ, 
ʫʪʛʫʫʨ, ʪʵʚʰ ʜװװʨʛʵʣʪ) ʟʵʨʵʛ ʫʫʣ-ʪʝʭʥʠʢʠʡʥ 
ʥᴇʭʮᴇʣʠʡʛ ʩʫʜʘʣʞ, ʪʵʜʛʵʵʨ ʥʴ ʭʦʦʨʦʥʜʦʦ ʰʫʛʘʤʘʥ 
ʙʫʩ ʭʘʤʘʘʨʘʣʪʘʡ ʙʦʣʦʭʳʛ ʪʦʛʪʦʦʞ, 2-ʨ ʵʨʵʤʙʠʡʥ 
ʨʝʛʨʝʩʩʠʡʥ ʪʵʛʰʠʪʛʵʣʵʵʨ ʰʘʪʘʭʫʫʥʳ 
ʟʘʨʮʫʫʣʘʣʪʳʛ 97.5% ʭװʨʪʵʣ ᴇʥʜᴇʨ ʥʘʨʠʡʚʯʣʘʣʪʘʡ 
ʪʦʜʦʨʭʦʡʣʦʚ. 

ʊɸʃɸʈʍɸʃ  

ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ ʛװʡʮʵʪʛʵʭʵʜ ʪʫʩʣʘʣʮʘʘ 
 ɻ-ʳʥתʡʣʜʚʵʨ ʊᴆװ ʣʩʵʥ ʕʨʜʵʥʵʪװװʟװ
ɸʚʪʦʪʵʵʚʨʠʡʥ ʮʝʭʠʡʥ ʠʥʞʝʥʝʨ ʪʝʭʥʠʢʠʡʥ 
ʘʞʠʣʪʥʫʫʜʘʜ ʩʵʪʛʵʣʠʡʥ ʛװʥʵʵʩ ʪʘʣʘʨʭʘʣ 
ʠʣʵʨʭʠʡʣʴʝ. 
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Summary - The story is based on a dynamic model developed using the Vensim program, using the mining machines of 

"Erdenet Mining Corporation " as a system, and the data is based on statistics from 2010 - 2020. As for open-pit mining 

of "Erdenet Mining Corporation", SBSH250 MN drills are used for excavation type EKG10I, EKG12K wire rope 

excavators type, R934-type hydraulic excavators, and BelAZ75131 dump trucks are used for the transportation of rock 

blocks. In this article, we have selected a sector of drilling rigs and studied their reliability, and we have studied the 

dynamic changes in the rig fleet in ways that can change the results of maintenance work. 

ʊϮʣʭϮϮʨ Ϯʛ - ʛʦʛʮʦʦʪ ʜʠʘʛʨʘʤʤ, Vensim DSS, ʄʘʨʢʦʚʳʥ ʭʵʣʭʵʵ

ʆʅʆʃʓʅ ʍʕʉʕɻ 

ɸʣʠʚʘʘ ʘʩʫʫʜʣʳʛ ʟʘʛʚʘʨʯʣʘʭ ʟʘʤʘʘʨ ʰʠʡʜʚʵʨʣʵʭ 
ʥʴ ʭʠʡʩʚʵʨʣʵʭ, ʭʷʣʙʘʨʣʘʭ, ʦʨʣʫʫʣʘʭ, ʭʘʨʴʮʫʫʣʘʭ 
ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʜʦʛ. ʗʤʘʨ ʟװʡʣ ʜʵʵʨ ʟʘʛʚʘʨ ʟʦʭʠʦʭ 
ʛʵʞ ʙʘʡʛʘʘʛʘʘʩ ʭʘʤʘʘʨʯ ᴇᴇʨ ᴇᴇʨ ʘʨʛʘ ʟװʡ 
ʘʰʠʛʣʘʜʘʛ ʙᴇʛᴇᴇʜ ᴇʥᴇᴇ װʝʜ ʟʘʛʚʘʨʯʣʘʣʳʥ 3 װʥʜʩʵʥ 
ʘʨʛʘʯʣʘʣ ᴇʨʛᴇʥᴇᴇʨ ʘʰʠʛʣʘʛʜʜʘʛ. װתʥʜ ʩʠʩʪʝʤ 
ʜʠʥʘʤʠʢ (SD), ʜʠʩʢʨʝʪ װʡʣ ʷʚʮʳʥ ʟʘʛʚʘʨʯʣʘʣ 
(discrete event DE), ʘʛʝʥʪʘʜ ʩʫʫʨʠʣʩʘʥ (agent based 
Aɺ) ʟʘʛʚʘʨʯʣʘʣʳʥ ʘʨʛʫʫʜ ʶʤ. ʕʭʥʠʡ ʭʦʸʨ ʥʴ 
ɾ.ʌʦʨʨʝʩʪʝʨʠʡʥ /1950-ʘʘʜ ʦʥ/, ɾ.ɻʦʨʜʦʥʳ /1960-
ʘʘʜ ʦʥ/ װʥʜʵʩʣʵʩʵʥ ʜʵʵʨʵʵʩ ʜʦʦʰ ʯʠʛʣʵʣʪʵʡ ʘʨʛʘʜ 
ʪʫʣʛʫʫʨʣʘʩʘʥ ʙʦʣ ɸɺ ʘʨʛʘ ʥʴ ʟʘʛʚʘʨʯʠʣʞ ʙʫʡ 
ʭװʥʠʡ ʟʘʥ ʪᴇʣᴇʚʪ ʘʥʭʘʘʨʣʘʘ ʭʘʥʜʫʫʣʜʘʛ ʜʦʦʨʦʦʩ 
ʜʵʵʰ ʯʠʛʣʵʣʪʵʡʛʵʵʨ ʟʦʭʠʦʛʜʜʦʛʦʦʨʦʦ ʦʥʮʣʦʛ ʙʘ 
ʩװװʣʠʡʥ װʝʜ ᴇʨʛᴇʥ ʘʰʠʛʣʘʛʜʘʞ ʙʘʡʛʘʘ[1].  

ʉʠʩʪʝʤʠʡʥ ʜʠʥʘʤʠʢ ʟʘʛʚʘʨʯʣʘʣʳʥ ʘʨʛʘ ʟװʡ ʥʴ 
ʶʤʳʛ ʩʠʩʪʝʤʵʵʨ ʥʴ ʘʚʯ װʟʜʵʛʪ ʛʦʣ ʫʪʛʘ ʫʯʠʨ ʥʴ 
ʦʨʰʠʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʪʵʨ ʩʠʩʪʝʤʠʡʛ ʭᴇʜᴇʣʛᴇʞ 
ʙʘʡʜʘʛ ʭװʯʠʥ ʟװʡʣʜ ʷʤʘʨ ʥʵʛʵʥ ᴇᴇʨʯʣᴇʣʪ ᴇʛʩʥᴇᴇʨ 
ʙװʭ ʩʠʩʪʝʤʜ ʥᴇʣᴇᴇ װʟװװʣʜʵʛ. ʕʥʵ ʥʴ ʥᴇʣᴇᴇʛ ʪʦʦʮʦʭ 
ʷʚʜʘʣ ʶʤ. ʍʘʤʛʠʡʥ ʯʫʭʘʣ ʥʴ ʭʫʚʴʩʘʛʯ ʭʦʦʨʦʥʜʳʥ 
ʭʘʤʘʘʨʣʳʛ ʟᴇʚ ʪʦʜʦʨʭʦʡʣʦʭ ʭʵʨʵʛʪʵʡ ʪʫʣ ʙʠʜ ʫʯʠʨ 
ʰʘʣʪʛʘʘʥʳ ʛʦʛʮʦʦʪ ʜʠʘʛʨʘʤʤ ʙʫʶʫ ʷʤʘʨ ʥʵʛ 
ʧʨʦʮʝʩʩʳʛ ʟʫʨʘʛʪ (ʟʫʨʘʛ1) ʙʫʫʣʛʘʜʘʛ[2]. 

 

ɿʫʨʘʛ 1. ʋʯʠʨ ʰʘʣʪʛʘʘʥʳ ʜʠʘʛʨʘʤʤʳʥ ʙװʪʵʮ 

ʀʣ ʫʫʨʭʘʡʥ ʢʦʥʚʝʡʝʨʠʡʛ ʩʫʫʨʠʣʫʫʣʘʭ ʛʘʟʘʨʟװʡʥ 
ʦʥʦʚʯʪʦʡ ʙʘʡʨʰʣʳʛ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ʙʦʣʦʥ 

ʘʰʠʛʣʘʣʪʳʥ ʟʘʨʜʣʘʘʨ ʥʴ ʟʘʛʚʘʨʯʣʘʣʳʥ ʦʥʦʣʜ 
ʪʫʣʛʫʫʨʣʘʥ ʩʫʜʘʣʩʘʥ  ʂ.ʈʦʫʤʧʦʩ (C. Roumpos, 
et.al.,) ʥʘʨʳʥ ʟʦʭʠʦʩʦʥ ʭװʨʵʥ ʥװװʨʩʥʠʡ ʦʨʜʳʥ 
ʘʰʠʛʣʘʣʪʳʥ ʰʠʡʜʚʵʨ ʛʘʨʛʘʭ ʟʘʛʚʘʨʳʛ ʫʫʣ ʫʫʨʭʘʡʥ 
ʩʘʣʙʘʨʪ ᴇʨʛᴇʥ ʘʰʠʛʣʘʜʘʛ ʙʦʣʩʦʥ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʟʘʭ 
ʟʵʵʣʠʡʥ ʧʘʨʘʤʝʪʨ, ʦʨʜʳʥ ʥᴇʭʮᴇʣ ʙʦʣʦʥ ʫʫʨʭʘʡʥ 
ʧʘʨʘʤʝʪʨ, ʙʘʡʛʘʣʴ ʦʨʯʠʥ, ʥʠʡʛʵʤ ʵʜʠʡʥ ʟʘʩʛʠʡʥ 
 ʜ, ᴇʨʩᴇʣʜᴇᴇʥ ʛʵʩʵʥ ʜᴇʨʚᴇʥ ʜʵʜװװʣʵʣʪװװʟװ
ʧʘʨʘʤʝʪʨʪ ʩʫʫʨʠʣʩʘʥ ʤʘʪʝʤʘʪʠʢ ʟʘʛʚʘʨ ʶʤ[1]. ʋʛ 
ʟʘʛʚʘʨ ʥʴ ʠʭʵʥʭ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʪ ʪʦʭʠʨʜʦʛ ʪʫʣ 
ʫʛ ʭʘʨʠʣʮʘʥ ʫʷʣʜʘʘ ʙװʭʠʡ ʧʘʨʘʤʝʪʨװװʜʠʡʛ 
ʘʰʠʛʣʘʭ ʥʴ ʪװʛʵʵʤʵʣ ʙʘʡʜʘʛ. ɹʠʜ ᴇᴇʨʩʜʠʡʥ 
ʟʘʛʚʘʨʪʘʘ ʦʨʜʳʥ ʰʠʥʞ ʯʘʥʘʨʳʥ ʧʘʨʘʤʝʪʨװװʜʠʡʛ 
ʛʦʣʯʣʦʥ ʪʫʩʛʘʭʘʘʨ ʟʦʨʠʣʛʦʦ ʙʦʣʛʦʚ. ʋʯʠʨ ʥʴ 
ʩʫʜʘʣʛʘʘʥʳ ʦʙʲʝʢʪ ʥʴ ʫʫʣʳʥ ʘʞʠʣʜ ʘʰʠʛʣʘʞ ʙʫʡ 
ʤʘʰʠʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ ʙᴇʛᴇᴇʜ ʪʵʜʛʵʵʨ ʥʴ ʦʨʜʳʥ 
ʯʫʣʫʫʣʘʛʪʘʡ ʭʘʨʠʣʮʘʥ װʡʣʯʣʵʣʮʵʞ, ʦʣʙʦʨʣʦʣʪʳʥ 
ʘʞʣʳʛ ʛװʡʮʵʪʛʵʞ ʙʘʡʛʘʘ ʶʤ. ñʕʨʜʵʥʵʪ װʡʣʜʚʵʨò 
ʊᴆתɻ-ʳʥ ʭʫʚʴʜ ʫʫʨʭʘʡʛʘʘʩ ʦʣʙʦʨʣʦʩʦʥ ʭװʜʨʠʡʛ 
ʙʘʷʞʫʫʣʘʭ ʘʞʠʣʣʘʛʘʘʥʜ ʦʨʫʫʣʩʥʘʘʨ ʵʮʩʠʡʥ 
ʙװʪʵʵʛʜʵʭװװʥ ʥʴ ʟʵʩ ʙʦʣʦʥ ʤʦʣʠʙʜʝʥʳ ʙʘʷʞʤʘʣ 
ʛʘʨʜʘʛ ʪʫʣ װʡʣʜʚʵʨʣʵʣʠʡʥ ʵʭʥʠʡ ʰʘʪ ʙʫʶʫ ʀʣ 
ʫʫʨʭʘʡʥ ʘʞʠʣʣʘʛʘʘʛ ʩʦʥʛʦʥ ʘʚʯ ʟʘʛʚʘʨʳʛ 
ʙʘʛʘʩʛʘʩʘʥ(ʟʫʨʘʛ 2).  

ɿʫʨʘʛ 2. ʋʫʨʭʘʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʛʦʛʮʦʦʪ ʜʠʘʛʨʘʤʤ 
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ʋʫʨʭʘʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʛ ʭʘʨʫʫʣʩʘʥ ʫʯʠʨ 
ʰʘʣʪʛʘʘʥʳ ʛʦʛʮʦʦʪ ʜʠʘʛʨʘʤʤʘʘʩ ʫʛ ʩʫʜʘʣʛʘʘʥʳ 
ʘʞʠʣʜ ñʫʫʨʭʘʡʥ ʦʣʙʦʨʣʦʣʪò ʧʘʨʘʤʝʪʨʠʡʛ ʦʥʮʣʦʥ 
ʘʚʯ ʩʫʜʘʣʛʘʘʥʳ ʦʙʲʝʢʪʦʦʨ ʩʦʥʛʦʣʦʦ.  

ʉʋɼɸʃɻɸɸ 

ʋʫʨʭʘʡʛʘʘʩ ʫʫʣʳʥ ʮʫʣ ʦʣʙʦʨʣʦʭ, ʘʰʠʛʪ 
ʤʘʣʪʤʘʣʳʛ ʷʣʛʘʥ ʘʚʘʭ ʘʞʠʣʣʘʛʘʘ ʥʴ ʪʘʩʨʘʣʪʛװʡ 
ʷʚʘʛʜʘʭ ʧʨʦʮʝʩʩ ʪʫʣ װװʥʜ ʦʨʦʣʮʦʞ ʙʫʡ ʤʘʰʠʥ 
ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞװװʜʠʡʛ ʯ ʤᴇʥ ʪʘʩʨʘʣʪʛװʡ, 
ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ װʨ ʘʰʠʛʪʘʡʛʘʘʨ ʘʞʠʣʣʫʫʣʘʭʳʛ 
ʰʘʘʨʜʜʘʛ. ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʘʰʠʛʣʘʣʪʳʥ ᴇʥᴇᴇʛʠʡʥ 
ʙʘʡʜʘʣ ʙʦʣʦʥ ʥʘʡʜʚʘʨʪʘʡ ʙʘʡʜʣʳʛ 2010 ï 2020 ʦʥʳ 
ʙʘʨʠʤʪʘʜ ʪʫʣʛʫʫʨʣʘʥ ʩʫʜʣʘʥ ʪʦʦʮʦʦʣʩʦʥ ʙᴇʛᴇᴇʜ 
ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʧʘʨʢʠʡʥ ʭʫʚʴʜ ʪʝʭʥʠʢ 
ʘʰʠʛʣʘʣʪʳʥ ʪװʚʰʠʥ 0.57 ï 0.72 ʭʦʦʨʦʥʜ ʫʪʛʘʪʘʡ 

ʙʘʡʩʘʥ ʙʦʣ ʙʵʣʵʥ ʙʘʡʜʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪ 0.76 ï 
0.89 ʭʦʦʨʦʥʜ ʭʵʣʙʵʣʟʵʞ ʙʘʡʥʘ[3]. ʀʣ ʫʫʨʭʘʡʥ 1995 
ï 2005 ʦʥʳ ʩʪʘʪʠʩʪʠʢ ʙʘʨʠʤʪʘʘʨ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ 
ʧʘʨʢʠʡʥ ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʥʳ װʟװװʣʵʣʪװװʜʠʡʛ 
Ὧ̂Ȣ̂ πȢψψȟ    Ὧ̓ ́ πȢφω ʛʵʞ ʩʫʜʣʘʘʯ  ʉ.ʕʨʜʵʥʵʙʘʪ 
 ʥʛʠʡʥװʨ ʜװ ʥʵʣʩʵʥ [4]ʙʘʡʜʘʛ. ʊʦʦʮʦʦʣʦʛʜʩʦʥװ
ʜʠʥʘʤʠʢ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʟʘʛʚʘʨʪ ʪװװʭʵʥ ᴇʛᴇʛʜᴇʣ 
ʙʦʣʛʦʥ ʦʨʫʫʣʘʭ ʶʤ.  

ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʥʘʡʜʚʘʨʪʘʡ ʙʘʡʜʣʳʛ װʥʵʣʵʭ 
ʟʘʛʚʘʨʳʛ ʟʦʭʠʦʭʳʥ ᴇʤʥᴇ ʫʛ ʤʘʰʠʥʳ ʧʘʨʢʠʡʥ 
ʘʞʠʣʣʘʭ ʭʫʛʘʮʘʘʛ ʪʦʦʮʦʦʣʦʭ ʟʘʛʚʘʨʳʛ ʙװʪʵʵʩʵʥ ʙʘ 
ʠʥʛʵʭʜʵʵ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʙװʪʵʵʣʪʵʡ ʘʞʠʣʣʘʭ ʮʘʛ, 
ʙװʪʵʵʣʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ, ʫʣʤʘʘʨ ʥʘʡʜʚʘʨʪʘʡ 
ʙʘʡʜʣʳʛ װʥʵʣʵʭ ʛʵʩʵʥ 3 ʜʵʜ ʟʘʛʚʘʨ ʙװʭʠʡ ʙʠʝ 
ʙʠʝʵʩʵʵ ʭʘʤʘʘʨʘʣʪʘʡ ʛʦʛʮʦʦʪ ʜʠʘʛʨʘʤʤʫʫʜ 
ʙʦʣʦʚʩʨʫʫʣʩʘʥ(ʟʫʨʘʛ 3).

ɿʫʨʘʛ 3. ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʙװʪʵʵʣ ʪʦʜʦʨʭʦʡʣʦʭ ʛʦʛʮʦʦʪ ʜʠʘʛʨʘʤʤ

ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʞʠʣʜ ʘʞʠʣʣʘʭ ʮʘʛʪ 4 װʥʜʩʵʥ 
ʦʨʦʣʪʳʥ ʧʘʨʘʤʝʪʨ ʥᴇʣᴇᴇʣᴇʭ ʙᴇʛᴇᴇʜ 4 ʥʵʤʵʣʪ 
ʦʨʦʣʪʳʥ ʧʘʨʘʤʝʪʨ ʜװʨʩʣʵʛʜʩʵʥ. װתʥʠʡʛ ʵʥʛʠʡʥ 
ʘʨʠʬʤʝʪʠʢ ʪʦʦʮʦʦʣʣʦʦʨ ʭʘʨʫʫʣʙʘʣ:  

Ὕ́̇
˙ Ὕ̋́Ȣ̌̏̎̅̕ Ὕ̓ Ȣ̌̈Ȣ̒ Ὕ̈́̊̌Ƞ̙ (1) 

Ὕ̙̈́̊̌
̖̞̞̓̆̈́̃̌Ȣ̇̒̏̌ ὲz̞ ̞̌Ƞ̇  (2) 

 

ʕʥʜ: Ὕ̋́Ȣ̌̏̎̅̕- ʞʠʣʠʡʥ ʢʘʣʝʥʜʘʨʠʡʥ ʬʦʥʜ, Ὕ̓ Ȣ̌̈Ȣ̒ ï 

ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʪᴇʣᴇʚʣᴇʛᴇᴇʪ  ʩʫʣ ʟʦʛʩʦʣʪ, ʮʘʛ, 
Ὕ̙̈́̊̌- ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʘʰʠʛʣʘʣʪʪʘʡ ʭʦʣʙʦʦʪʦʡ 
ʟʘʡʣʰʛװʡ ʛʘʨʘʭ ʩʫʣ ʟʦʛʩʦʣʪ, ʮʘʛ, ὸ̓̆  ̖ ᴇʨʤʠʡʥ 

ʤʘʰʠʥʳ ʪʝʭʥʦʣʦʛʠʦʩ װװʜʵʣʪʵʡ ʩʫʣ ʟʦʛʩʦʣʪ 
(ʰʠʣʞʠʣʪ, ʪʵʩʵʣʛʵʵ, ʮʦʦʥʦʛ ʮʵʚʵʨʣʵʭ ʛʵʭ ʤʵʪ), 
ʤʠʥ, ὸ̈́  ̃ ʵʵʣʞʠʡʥ ʘʞʠʣʯʜʳʥ ʟʘʚʩʘʨʣʘʛʘʘʥʳ 
ʭʫʛʘʮʘʘ, ʤʠʥ, ὸ̞̞̌Ȣ̇̒̏̌- ʵʵʣʞ ʩʦʣʠʣʮʦʭ װʝʠʡʥ 
ʭʫʛʘʮʘʘ, ʤʠʥ.  

ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʞʠʣʜ ʘʞʠʣʣʘʭ ʙʦʣʦʤʞʠʪ ʮʘʛʠʡʛ 
ʪʦʦʮʦʦʣʩʥʳ ʜʘʨʘʘʛʘʘʨ ʫʫʨʭʘʡʥ ʭװʯʠʥ ʯʘʜʘʣ, 
 ,ʡʣʯʣʵʭ ʯʫʣʫʫʣʛʠʡʥ ʬʠʟʠʢ ʤʝʭʘʥʠʢ ʰʠʥʞװ
ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʪʝʭʥʠʢ װʟװװʣʵʣʪװװʜʪʵʡ ʫʷʣʜʘʥ 
ʫʫʨʭʘʡʜ ʘʰʠʛʣʘʛʜʘʭ ʤʘʰʠʥʳ ʙװʪʵʵʣ, װװʥʵʵʩ װװʜʵʥ 
ʫʫʨʭʘʡʥ ʞʠʣʠʡʥ ʙװʪʵʵʣʪʵʡ ʫʷʣʜʘʥ ʰʘʘʨʜʣʘʛʘʪʘʡ 
ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʪʦʦʛ ʪʦʜʦʨʭʦʡʣʦʭ ʛʦʛʮʦʦʪ 
ʜʠʘʛʨʘʤʤʳʛ ʙʘʡʛʫʫʣʩʘʥ.

 



ʋʫʣ ʫʫʨʭʘʡʥ Ϯʡʣʜʚʵʨʣʵʣ-ʋʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠ, ʵʨʜʵʩ ʙʦʣʦʚʩʨʫʫʣʘʣʪ, ʤʝʥʝʞʤʝʥʪ 
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ɿʫʨʘʛ 4. ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʞʠʣʠʡʥ ʙʦʜʠʪ ʙװʪʵʵʣ ʪʦʜʦʨʭʦʡʣʦʭ ʛʦʛʮʦʦʪ ʜʠʘʛʨʘʤʤ  

ʍװʩʥʵʛʪ 1. ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʞʠʣʠʡʥ ʙװʪʵʵʣ ʪʦʜʦʨʭʦʡʣʦʭ ʜʠʘʛʨʘʤʤʳʥ ʧʘʨʘʤʝʪʨʠʡʥ ʪʘʡʣʙʘʨ 

ˉ ʇʘʨʘʤʝʪʨװװʜ ʍʵʤʞʠʭ ʥʵʛʞ ʊʦʤʴʸʦ 

1 
ʅʵʛ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ 

ʞʠʣʠʡʥ ʙװʪʵʵʣ  
ʋʨʪʘʘʰ ʤʝʪʨ 

ᴆʄ-ʳ ʞʠʣʜ ʘʞʠʣʣʘʭ ʵʵʣʞʠʡʥ ʪʦʦ*ᴆʄ-ʳ ʵʵʣʞʠʡʥ 

ʙװʪʵʵʣ  

2 
ʅʵʛ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ 

ʵʵʣʞʠʡʥ ʙװʪʵʵʣ  
ʋʨʪʘʘʰ ʤʝʪʨ/ʵʵʣʞ 

ʕʵʣʞʠʡʥ װʨʛʵʣʞʣʵʭ ʭʫʛʘʮʘʘ*(1ʤ ʮʦʦʥʦʛ ᴇʨᴇʤʜᴇʭ 

ʭʫʛʘʮʘʘ/60)  

3 
ʅʵʛ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ 

ʞʠʣʠʡʥ ʙʦʜʠʪ ʙװʪʵʵʣ  
ʤ3/ʞʠʣ 

ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʞʠʣʠʡʥ ʙװʪʵʵʣ*1ʤ ʮʦʦʥʦʛʦʦʩ ʛʘʨʘʭ 

ʫʫʣʳʥ ʮʫʣ*4ʰ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʘʞʠʣʣʘʭ ʤʘʛʘʜʣʘʣ 

4 
ʐʘʘʨʜʣʘʛʘʪʘʡ ᴇʨʤʠʡʥ 

ʤʘʰʠʥʳ ʪʦʦ  
ʰʠʨʭʵʛ 

ʋʫʨʭʘʡʥ ʞʠʣʠʡʥ ʙװʪʵʵʣ/ʥʵʛʞ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʞʠʣʠʡʥ 

ʙʦʜʠʪ ʙװʪʵʵʣ  

5 
ɸʰʠʛʣʘʣʪʘʘʩ ʛʘʨʘʭ ᴇʨʤʠʡʥ 

ʤʘʰʠʥʳ ʪʦʦ  
ʰʠʨʭʵʛ 

ʐʘʘʨʜʣʘʛʘʪʘʡ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʪʦʦ/ᴆʄ ʘʰʠʛʣʘʣʪʘʘʩ 

ʛʘʨʘʭ ʭʫʛʘʮʘʘ 

6 
ɸʰʠʛʣʘʣʪʘʘʩ ʛʘʨʘʭ ᴇʨʤʠʡʥ 

ʤʘʰʠʥ  
ʰʠʨʭʵʛ ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʪʦʦ/ᴆʄ-ʳ ʘʰʠʛʣʘʣʪʘʘʩ ʛʘʨʘʭ ʭʫʛʘʮʘʘ  

7 ʅʵʤʵʛʜʵʭ ʤʘʰʠʥʳ ʪʦʦ  ʰʠʨʭʵʛ ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʪʦʦ*ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ᴇʩᴇʣʪ 

8 ʅʵʛ ʵʵʣʞʠʜ ʘʞʠʣʣʘʭ ʭʫʛʘʮʘʘ  ʮʘʛ ʕʵʣʞʠʡʥ װʨʛʵʣʞʣʵʭ ʭʫʛʘʮʘʘ-ᴆʄ-ʳ ʵʵʣʞʠʡʥ ʩʫʣ ʟʦʛʩʦʣʪ 

9 
ʏʫʣʫʫʣʛʠʡʥ ʙʘʪ ʙʵʭʠʡʥ 

ʭʷʟʛʘʘʨ 
MPa 

0.5*(ʯʫʣʫʫʣʛʠʡʥ ʰʘʭʘʣʪʳʥ ʙʘʪ ʙᴇʭʠʡʥ 

ʭʷʟʛʘʘʨ*ʯʫʣʫʫʣʛʠʡʥ ʰʘʭʘʣʪʳʥ ʭʷʟʛʘʘʨ)^(1/2) 

10 
ʏʫʣʫʫʣʛʠʡʥ ᴇʨᴇʤʜᴇʛʜᴇʭ 

ʯʘʥʘʨʳʥ װʟװװʣʵʣʪ 
ʄʈʘ 

0.07*(ʙʘʪ ʙᴇʭʠʡʥ ʭʷʟʛʘʘʨ+ʯʫʣʫʫʣʛʠʡʥ ʰʘʭʘʣʪʳʥ 

ʭʷʟʛʘʘʨ)+0.7*ʯʫʣʫʫʣʛʠʡʥ ʥʷʛʪ 

11 
ʕʢʩʢʘʚʘʪʦʨʳʥ ʧʘʨʢʠʡʥ 

ʫʪʛʫʫʨʳʥ ʙʘʛʪʘʘʤʞ  
ʤ3 ʐʘʥʘʛʘʥʳ ʙʘʛʪʘʘʤʞ*ʵʢʩʢʘʚʘʪʦʨʳʥ ʪʦʦ  

12 
ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʞʠʣʜ 

ʘʞʠʣʣʘʭ ʵʵʣʞʠʡʥ ʪʦʦ  
ʋʜʘʘ ɾʠʣʜ ʘʞʠʣʣʘʭ ʮʘʛ/ʵʵʣʞʠʡʥ װʨʛʵʣʞʣʵʭ ʭʫʛʘʮʘʘ 

13 
ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʞʠʣʠʡʥ 

ʟʘʡʣʰʛװʡ ʩʫʣ ʟʦʛʩʦʣʪ  
ʮʘʛ ʕʵʣʞʠʡʥ ʟʘʡʣʰʛװʡ ʟʦʛʩʦʣʪ + ʪᴇʣᴇʚʣᴇʛᴇᴇʪ ʩʫʣ ʟʦʛʩʦʣʪ 

14 
ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʵʵʣʞʠʡʥ 

ʩʫʣ ʟʦʛʩʦʣʪ 
ʮʘʛ 

ʕʵʣʞ ʩʦʣʠʣʮʦʭ ʭʫʛʘʮʘʘ+ ʪʝʭʥʠʢ װʡʣʯʠʣʛʵʵʥʜ ʟʘʨʮʫʫʣʘʭ 

ʭʫʛʘʮʘʘ+ʰʠʣʞʠʣʪ ʭʠʡʭ + ʪʵʩʵʣʛʵʵ ʛʵʭ ʤʵʪ 

15 
4 ʰʠʨʭʵʛ ᴇʨʤʠʡʥ ʤʘʰʠʥ 

ʘʞʠʣʣʘʭ ʤʘʛʘʜʣʘʣ 
- 

ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘ ʪʦʜʦʨʭʦʡʣʦʭ 

ʜʠʘʛʨʘʤʤ 

16 ʊime - 
ɹʦʜʠʪ ʙװʪʵʵʣ ʫʫʨʭʘʡʥ ʭװʯʠʥ ʯʘʜʘʣ ʭʫʛʘʮʘʘʥʳ 

ʠʥʪʝʨʚʘʣʘʘʩ ʭʘʤʘʘʨʯ ᴇᴇʨʯʣᴇʛʜᴇʭ ʜʠʥʘʤʠʢ  

17 ʋʫʨʭʘʡʥ ʞʠʣʠʡʥ ʙװʪʵʵʣ  ʪʥ ʋʫʣʳʥ ʘʞʣʳʥ ʪᴇʣᴇʚʣᴇʛᴇᴇ 

18 ʏʫʣʫʫʣʛʠʡʥ ʥʷʛʪ  ʢʛ/ʤ3 ʊʦʛʪʤʦʣ ʫʪʛʘ (2.48ʢʛ/ʤ3) 

ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʙװʪʵʵʣ ʪʦʜʦʨʭʦʡʣʦʭ ʜʠʘʛʨʘʤʤʜ 
ʦʨʦʣʪʳʥ ʥʵʤʵʣʪ ʧʘʨʘʤʝʪʨװװʜʠʡʛ ʟʫʨʩʘʥ ʙᴇʛᴇᴇʜ 
ʵʥʵ ʥʴ ʟʘʨʠʤ ʟʘʛʚʘʨʘʘʩ ʥʵʤʵʣʪʵʵʨ ʘʚʩʘʥ 
ʧʘʨʘʤʝʪʨװװʜ ʙʘʡʥʘ. ʊʵʜʛʵʵʨʠʡʛ < > ʭʘʰʘʣʪʘʜ 
ʙʘʡʛʘʘ ʘʨʘʤʝʪʨװװʜʠʡʛ ʦʡʣʛʦʥʦ.  

ʋʫʨʭʘʡʥ ʤʘʰʠʥʳ ʥʵʤʵʛʜʵʭ ʭʫʚʠʡʛ ʤʘʰʠʥʳ 
ʧʘʨʢʠʡʥ ʰʠʥʵʯʣʵʣʪ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ʭʠʡʛʜʩʵʥ 
ʰʠʥʵʯʣʵʣʠʡʛ ʥʠʡʪ ʧʘʨʢ ʜʘʭʴ ʤʘʰʠʥʳ ʪʦʦʥʜ 
ʭʘʨʴʮʫʫʣʘʥ ʭʫʚʴʯʣʘʥ ʛʘʨʛʘʩʘʥ ʙʦʣʥʦ. ʋʫʨʭʘʡʥ 
ʤʘʰʠʥʫʫʜʳʥ ʙװʪʵʵʣʪʵʡ ʘʞʠʣʣʘʭ ʮʘʛʠʡʛ 
ʪʦʜʦʨʭʦʡʣʦʭ ʟʘʛʚʘʨʪ ʩʫʣ ʟʦʛʩʦʣʪ, ʢʘʣʝʥʜʘʨʠʡʥ ʮʘʛ 
ʟʵʨʵʛ ʟʘʡʣʰʛװʡ ʧʘʨʘʤʝʪʨװװʜʠʡʛ ʦʨʫʫʣʩʘʥ ʙʦʣʥʦ. 

ʍʫʪʛʘʭ ʭᴇʨʩ
ʤ3 ʏʫʣʫʫʣʛʠʡʥ

ʥʷʛʪ

ʍʫʪʛʫʫʨʳʥ
ʙʘʛʪʘʘʤʞ

<ᴆʨʤʠʡʥ ʤʘʰʠʥʳ
ʥʵʛ ʵʵʣʞʠʡʥ ʟʦʛʩʦʣʪ>

<ᴆʨʤʠʡʥ
ʤʘʰʠʥʳ
ʟʘʘʛʜʩʘʥ
ʟʦʛʩʦʣʪʳʥ
ʮʘʛ>

ʅʵʛ ʵʵʣʞʠʡʥ
ʭʫʛʘʮʘʘ

ʅʵʛ ʵʵʣʞʠʥʜ
ʘʞʠʣʘʭ ʭʫʛʘʮʘʘ

ʏʫʣʫʫʣʛʠʡʥ
ʰʘʭʘʣʪʳʥ ʙʘʪ ᴇʭʠʡʥ

ʭʷʟʛʘʘʨ

ʏʫʣʫʫʣʛʳʥ
ʰʘʭʘʣʪʳʥ ʭʷʟʛʘʘʨ

ɹʘʪ ʙᴇʭʠʡʥ
ʭʷʟʛʘʘʨ

ʏʫʣʫʫʣʛʳʥ ᴇʨᴇʤʜᴇʭ
ʯʘʥʘʨʳʥ װʟװװʣʵʣʪ
(ɺ.ɺ.ʈʞʝʚʩʢʠ)

ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʥʵʛ
ʤʝʪʨ ʮʦʦʥʦʛ ᴇʨᴇʤʜᴇʭ

ʭʫʛʘʮʘʘ

ᴆʨʤʠʡʥ ʤʘʰʠʥʳ
ʵʵʣʞʠʡʥ ʙװʪʵʵʣ

ʅʵʛ ᴇʨʤʠʡʥ
ʤʘʰʠʥʳ ʞʠʣʠʡʥ

ʙװʪʵʵʣ

ʅʵʛ ʤʝʪʨ
ʮʦʦʥʦʛʦʦʩ ʛʘʨʘʭ
ʫʫʣʳʥ ʮʫʣ

ʅʵʛ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ
ʞʠʣʠʡʥ ʞʠʥʭʵʥʵ

ʙװʪʵʵʣ

<ʋʫʨʭʘʡʥ ʞʠʣʠʡʥ
ʙװʪʵʵʣ>

ʐʘʘʨʜʣʘʛʘʪʘʡ
ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʪʦʦ

ᴆʨʤʠʡʥ ʤʘʰʠʥʳ
ʘʰʠʛʣʘʣʪʥʘʘʩ ʛʘʨʘʭ

ʭʫʛʘʮʘʘ

ɸʰʠʛʣʘʣʪʥʘʘʩ ʛʘʨʘʭ
ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʪʦʦ

<ʏʫʣʫʫʣʛʠʡ
ʥ ʥʷʛʪ>

ᴆʨʤʠʡʥ
ʤʘʰʠʥʳ ʪʦʦʅʵʤʵʛʜʵʭ ᴇʨʤʠʡʥ

ʤʘʰʠʥʳ ʪʦʦ

ʅʵʤʵʛʜʵʭ ᴇʨʤʠʡʥ
ʤʘʰʠʥʳ ʭʫʚʴ

ʉʫʫʨʴ ʦʥʳ ᴇʨʤʠʡʥ
ʤʘʰʠʥʳ ᴇʩᴇʣʪ

<Time>

<ᴆʨʤʠʡʥ ʤʘʰʠʥʳ
ʞʠʣʜ ʘʞʠʣʘʭ
ʵʵʣʞʠʡʥ ʪʦʦ> <ᴆʨʤʠʡʥ ʤʘʰʠʥ

P[6-0]>

ʐʠʥʵʵʨ ʥʵʤʵʛʜʵʭ
ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʪʦʦ

ᴆʨʤʠʡʥ ʤʘʰʠʥ
ʦʨʫʫʣʞ ʠʨʵʭ ʦʥ

<Time>

ɸʰʠʛʣʘʣʪʥʘʘʩ ʛʘʨʘʭ
ᴇʨʤʠʡʥ ʤʘʰʠʥ

<ʕʂɻ P[12-0]>

<ɹʝʣʘʟ P[30-0]>

ᴆʨʤʠʡʥ ʤʘʰʠʥʳʛ
ʘʢʪʣʘʭ ʭʫʛʘʮʘʘ

ᴆʨʤʠʡʥ ʤʘʰʠʥʳʛ
ʘʢʪʣʘʭ ʦʥ
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ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʙװʪʵʵʣ ʪʦʜʦʨʭʦʡʣʦʭ ʜʵʜ 
ʟʘʛʚʘʨʘʘʩ ʛʘʨʩʘʥ װʨ ʜװʥʛ ʙʠʜ ʥʘʡʜʚʘʨʪʘʡ 
ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʛʚʘʨʪ ʘʰʠʛʣʘʩʘʥ.  

ʉʠʩʪʝʤʠʡʥ ʘʞʠʣʣʘʞ ʙʫʡ ʪᴇʣᴇʚʠʡʥ ʤʘʛʘʜʣʘʣʳʛ ʫʛ 
ʩʠʩʪʝʤʠʡʥ ʙʵʣʵʥ ʙʘʡʜʣʳʥ ʤʘʛʘʜʣʘʣʘʘʨ 
ʪʦʜʦʨʭʦʡʣʦʛʜʜʦʛ. ɿʘʩʚʘʨʣʘʛʜʘʭ ʤʘʰʠʥʳ ʧʘʨʢʠʡʥ 
ʪᴇʣʚʠʡʛ ʄʘʨʢʦʚʳʥ ʧʨʦʮʝʩʩʪ ʭʘʤʘʘʨʫʫʣʘʥ װʟʜʵʛ 
ʪʫʣ ᴇʨʤʠʡʥ ʤʘʰʠʥ ʙʦʣʦʥ ʪװװʥʠʡ ʧʧʘʨʢʠʡʛ 
ʘʞʠʣʣʘʞ ʙʫʡ ʪᴇʣᴇʚᴇᴇʩ (+), ʩʘʘʪʩʘʥ ʪᴇʣᴇʚʪ (-
)  ʰʠʣʞʠʭ ʙʘ ʟʘʩʚʘʨʳʥ װʨ ʜװʥʜ ʵʨʛʵʵʜ ʭʵʚʠʡʥ 
ʪᴇʣᴇʚʪ ʰʠʣʞʠʭ ʄʘʨʢʦʚʳʥ ʧʨʦʮʝʩʩ ʛʵʞ װʟʩʵʥ.  

ɿʫʨʘʛ 5. ʄʘʨʢʦʚʳʥ ʧʨʦʮʝʩʩʳʥ ʜװʨʩʣʵʣ  

ɿʫʨʘʛ 5-ʪ ʜװʨʩʵʣʩʵʥ ʄʘʨʢʦʚʳʥ ʧʨʦʮʝʩʩʳʛ ᴇʨʤʠʡʥ 
ʤʘʰʠʥʳ ʭʫʚʴʜ ʘʞʠʣʣʘʭ ʙʦʣʦʥ ʩʘʘʪʘʭ װʝʠʡʥ 
ʤʘʛʘʜʣʘʣʳʛ ʪʦʤʴʸʦʣʙʦʣ:  

 ὖ ὸ ρ ή ρ ρ ὴ  

 ‗ὖ ὸ ‘ὖ ὸ  (3) 

 ‗ὖ ὸ ‘ὖ ὸ 

ʀʣ ʫʫʨʭʘʡ ʜʘʭʴ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʧʘʨʢʠʡʥ ʭʫʚʴʜ 
ʤʘʰʠʥʫʫʜ ʥʴ ʟʵʨʵʛʮʵʵ ʭʦʣʙʦʛʜʩʦʥ ʵʣʝʤʝʥʪ ʙװʭʠʡ 
ʩʠʩʪʝʤ ʙᴇʛᴇᴇʜ ʪװװʥʠʡ ʦʥʮʣʦʛ ʥʴ ʥʵʛ ʵʣʝʤʝʥʪʠʡʥ 
ʩʘʘʪʘʣ ʩʠʩʪʝʤʠʡʥ ʭʵʚʠʡʥ ʘʞʠʣʣʘʛʘʘʥʜ 
ʥᴇʣᴇᴇʣᴇʭʛװʡ. ʇʘʨʢʪ ʥʠʡʪ 6 ʵʣʝʤʝʥʪ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ 
 ʡװʥʵʵʩ ʭʘʤʛʠʡʥ ʙʘʛʘʜʘʘ 4 ʤʘʰʠʥ ʟʘʡʣʰʛװװ
ʘʞʠʣʣʘʞ ʙʘʡʞ ʭװʜʵʨ ʙʵʣʪʛʵʭ ʘʞʠʣʣʘʛʘʘ 
ʜʦʛʦʣʜʦʭʛװʡ. ʊʵʛʚʵʣ װװʥʠʡʛ ñn - ʵʵʩ mò ʪᴇʨʣʠʡʥ 
ʭʦʣʙʦʣʪʪʦʡ ʘʜʠʣʪʛʘʞ װʟʵʵʜ ñʰʫʫʜ ʩʵʣʛʵʣʪò-ʠʡʥ 
ʘʨʛʳʛ ʘʰʠʛʣʘʥ ʩʠʩʪʝʤʠʡʥ ʩʘʘʪʘʣʛװʡ ʘʞʠʣʣʘʭ 
ʤʘʛʘʜʣʘʣʳʛ ʪʦʦʮʦʦʣʙʦʣ[5]:  

ὖφȡπ ὴ 

ὖυȡρ ὴ ρ ὴ 

ὖτȡς ὴ ρ ὴ  

ὖσȡσ ὴ ρ ὴ    (4) 

ὖςȡτ ὴ ρ ὴ  

ὖρȡυ ὴ ρ ὴ  

ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʧʘʨʢʠʡʥ ʭʫʚʴʜ ñ6-ʘʘʩ 
2òʩʠʩʪʝʤʠʡʥ ʩʘʘʪʘʣʛװʡ ʘʞʠʣʣʘʭ ʤʘʛʘʜʣʘʣ 
ʪʦʜʦʨʭʦʡʣʦʭ ʪʵʛʰʠʪʛʵʣʠʡʥ ʵʭʥʠʡ 3 -ʛ ʥʘʡʜʚʘʨʪ 
ʘʞʠʣʣʘʛʘʘʛ ʪʦʦʮʦʭ ʟʘʛʚʘʨʪ ʘʰʠʛʣʘʥʘ.  ʄᴇʥ 
ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʩʘʘʪʘʭ ʙʦʣʦʥ ʟʘʩʚʘʨʣʘʛʜʘʭ ʯʘʥʘʨʪ 
ʪʫʣʛʫʫʨʣʘʥ ñ6-ʘʘʩ 2ò ʟʘʛʚʘʨʳʛ ʄʘʨʢʦʚʳʥ 
ʭʵʣʭʵʵʛʵʵʨ ʜװʨʩʵʣʙʵʣ:  

 

 

 

 

 

 

 

  

 

 

ɿʫʨʘʛ 6. ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʄʘʨʢʦʚʳʥ ʭʵʣʭʵʵ 

 ʕʥʜ: ‗  ʤʘʰʠʥʳ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨʛװʡ ʪᴇʣᴇʚʪ 
ʰʠʣʞʠʭ (ʵʚʜʨʵʭ) ʧʨʦʮʝʩʩ, ‘ - ʤʘʰʠʥ 
ʟʘʩʚʘʨʣʘʛʜʘʞ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨʪʘʡ ʪᴇʣᴇʚʪ ʰʠʣʞʠʭ 
ʧʨʦʮʝʩʩ.  

ɿʫʨʘʛ 7-ʜ ʜװʨʩʵʣʩʵʥ ʜʠʘʛʨʘʤʤʘʘʩ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ 
ʥʘʡʜʚʘʨʪʘʡ ʙʘʡʜʣʳʛ ʪʦʦʮʦʦʣʦʭ ʜʠʬʬʝʨʝʥʮʠʘʣ 
ʪʵʛʰʠʪʛʵʣʠʡʛ ʙʠʯʚʵʣ:  

 
ȡ ‘ὖυȡρ ‘ὖτȡς ‗ὖτȡς

‗ὖυȡρ; 

 
ȡ ‗ὖφȡπ ‘ὖτȡς ‘ὖυȡρ

‗ὖτȡς;    

 
ȡ ‗ὖφȡπ ‗ὖυȡρ ‘ὖτȡς ‘ὖτȡς 

ʙʦʣʥʦ.  

 

  ʅתʈ ɼת

ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʧʘʨʢʠʡʥ ʩʘʘʪʘʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ 
ʤʘʛʘʜʣʘʣʳʛ ʜʠʥʘʤʠʢ ʩʠʩʪʝʤʵʵʨ ʠʣʵʨʭʠʡʣʵʭʜʵʵ 
ʤᴇʥ ʣ 6 ʤʘʰʠʥʘʘʩ ʭʘʤʛʠʡʥ ʙʘʛʘʜʘʘ 4 ʤʘʰʠʥ 
ʘʞʠʣʣʘʞ ʙʘʡʭʘʘʨ ʟʘʛʚʘʨʯʠʣʩʘʥ. תʨ ʜװʥʛ ʦʜʦʦʛʠʡʥ 
ʘʰʠʛʣʘʣʪʳʥ ʥᴇʭʮᴇʣʜ װʨʛʵʣʞʣװװʣʵʥ ʘʰʠʛʣʘʭ װʝʜ 
ʛʘʨʘʭ װʝʠʡʥʭ ʙʦʣʦʥ ʧʘʨʢ ʰʠʥʵʯʣʵʣʪʠʡʛ ʭʠʡʭ װʝʜ 
ʭʵʨʭʵʥ ᴇᴇʨʯʣᴇʛʜᴇʭ, ʰʠʥʵʵʨ ᴇʨʤʠʡʥ ʤʘʰʠʥʳʛ 
ʘʰʠʛʣʘʣʪʘʜ ʦʨʫʫʣʘʭ ʦʥʳʛ ᴇᴇʨʯʣᴇʭ ʟʘʤʘʘʨ ʛʘʨʛʘʞ 
ʘʚʩʘʥ(ʟʫʨʘʛ 7).

P(6:0) P(5:1) P(4:2) 

‗ 

‗ ‗ 

‘ ‘ 

‘ 
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ɿʫʨʘʛ 7. ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʧʘʨʢʠʡʥ ʥʘʡʜʚʘʨʪʘʡ ʙʘʡʜʣʳʥ ʜʠʘʛʨʘʤʤ 

ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʧʘʨʢʪ 1 ʤʘʰʠʥ ʵʚʜʨʵʣ ‗ ʙʦʣʦʥ 
ʟʘʩʚʘʨ  ‘ -ʘʘʨ ʵʨʛʵʥ ʘʞʠʣʣʘʛʘʘʥʜ ʦʨʦʭ ʙʦʣ 2 
ʤʘʰʠʥ ʟʵʨʵʛ ʵʚʜʨʵʭ ʵʚʜʨʵʣ ‗ʙʦʣʦʥ ʵʚʜʵʨʩʵʥ 2 
ʤʘʰʠʥʳ 1 ʥʴ ʟʘʩʘʛʜʘʭ ʟʘʩʚʘʨ ‘, ʵʚʜʵʨʩʵʥ 2 ʤʘʰʠʥ 
2-ʫʫʣʘʘ ʟʵʨʵʛ ʟʘʩʚʘʨʣʘʛʜʘʥ ʘʞʠʣʜ ʦʨʦʭ ʟʘʩʚʘʨ ‘ 
ʘʞʠʣʣʘʛʘʘʛ ʦʨʦʣʪ ʛʘʨʘʣʪʳʥ ʰʫʛʘʤʘʘʨ ʜװʨʩʵʣʩʵʥ.  

ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʘʰʠʛʣʘʣʪʳʥ ʜʫʥʜʘʞ ʭʫʛʘʮʘʘ 8 
ʞʠʣ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʪᴇʣᴇʚʣᴇʛᴇᴇʪ ʙʫʩ ʩʫʣ ʟʦʛʩʦʣʪʦʦʨ 
ʜʦʛʦʣʜʣʳʥ ʪװʚʰʠʥʛ ʩʪʘʪʠʩʪʠʢ ʙʘʨʠʤʪʘʜ 
ʪʫʣʛʫʫʨʣʘʥ ʦʨʫʫʣʩʘʥ ʙᴇʛᴇᴇʜ ʧʘʨʢ ʙװʨʜװװʣʵʣʪ ʵʥʵ 
ʪװʚʰʠʥʜ ʙʘʡʭ װʝʠʡʥ װʨ ʜװʥʛ ʛʨʘʬʠʢʘʘʨ ʭʘʨʴʷ. 

ɿʫʨʘʛ 8. ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʧʘʨʢʠʡʥ 6 ʤʘʰʠʥ ʘʞʠʣʣʘʭ װʝʠʡʥ 

ʤʘʛʘʜʣʘʣ  

ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʧʘʨʢʠʡʥ ʘʰʠʛʣʘʣʪ ʭʵʚʵʵʨ 
ʭʘʜʛʘʣʘʛʜʩʘʥ ʪʦʭʠʦʣʜʦʣʜ ʥʵʛʜװʛʵʵʨ ʰʫʛʘʤ ʙʫʶʫ 
result2 ʰʫʛʤʘʘʨ ʠʣʵʨʭʠʡʣʵʛʜʵʭ ʙᴇʛᴇᴇʜ װװʥʵʵʩ 
 ʭ ʤʘʰʠʥ ʭʵʚʠʡʥ ʘʞʠʣʣʘʭװʟʚʵʣ ʧʘʨʢ ʜʘʭʴ ʙװ

ʤʘʛʘʜʣʘʣ 2019 ʦʥʦʦʩ ʙʫʫʨʯ ʭʘʤʛʠʡʥ ʙʘʛʘʜʘʘ 0.73 
ʭʫʚʴ ʙʦʣʥʦ.  

ʇʘʨʢ ʰʠʥʵʯʣʵʣʪʠʡʛ 2023 ʦʥʜ 2 ᴇʨʤʠʡʥ ʤʘʰʠʥʘʘʨ 
ʥʵʤʵʛʜװװʣʭʵʵʩ ʛʘʜʥʘ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʘʰʠʛʣʘʣʪʳʥ 
ʜʫʥʜʘʞ ʭʫʛʘʮʘʘʛ 8 ʞʠʣ ʙʦʣʛʦʥ ʭʫʫʯʠʨʩʘʥ ᴇʨʤʠʡʥ 
ʤʘʰʠʥʳʛ ʘʰʠʛʣʘʣʪʘʘʩ ʛʘʨʛʘʩʘʥ ʪʦʭʠʦʣʜʦʣʜ ʧʘʨʢ 
ʜʘʭʴ 6 ᴇʨʤʠʡʥ ʤʘʰʠʥ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨʪʘʡ ʙʘʡʭ 
ʤʘʛʘʜʣʘʣ 0.75 ʙʦʣʞ ʥʵʤʵʛʜʵʭ ʙʦʣʦʤʞʪʦʡʛ ó2 UM 
nemsenô ʰʫʛʘʤ ʭʘʨʫʫʣʞ ʙʘʡʥʘ.  

ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʟʘʩʚʘʨʳʥ ʯʘʥʘʨʳʛ ʩʘʡʞʨʫʫʣʘʭ 
ʟʘʤʘʘʨ ʛʘʨʘʭ ᴇᴇʨʯʣᴇʣʪ ʜʵʵʨ ʩʠʤʫʣʷʮʠ ʭʠʡʚʵʣ 6 
ʤʘʰʠʥ ʘʞʠʣʣʘʭ ʤʘʛʘʜʣʘʣ 0.76 ʛʘʨʘʭ ʙʦʣʦʤʞʪʦʡʛ 3 
ʰʫʛʘʤ ʠʣʪʛʵʥʵ. 

 

ɿʫʨʘʛ 9. ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʧʘʨʢʘʘʩ 2 ʤʘʰʠʥ ʟʵʨʵʛ ʩʘʘʪʘʭ 

ʤʘʛʘʜʣʘʣ  

ʀʣ ʫʫʨʭʘʡʜ ʘʞʠʣʣʘʞ ʙʫʡ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʧʘʨʢʪ 
ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʣʘʘʨ 6 ʤʘʰʠʥ ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ 

ᴆʨʤʠʡʥ ʤʘʰʠʥ P[4-0,2]
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ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵ ᴆʨʤʠʡʥ ʤʘʰʠʥʳ
ʟʘʩʚʘʨʳʥ ʭʫʚʴ

ʊװװʭʵʥ ᴆʨʤʠʡʥ
ʤʘʰʠʥʳ ʜʦʛʦʣʜʦʣ

<Time>
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ᴆʨʤʠʡʥ ʤʘʰʠʥ P[6-0]
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"ᴆʨʤʠʡʥ ʤʘʰʠʥ P[6-0]" : ZU-g saijruulsan

"ᴆʨʤʠʡʥ ʤʘʰʠʥ P[6-0]" : 2 UM nemsen

"ᴆʨʤʠʡʥ ʤʘʰʠʥ P[6-0]" : result2
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ʙᴇʛᴇᴇʜ ʧʘʨʢ ʜʘʭʴ ʤʘʰʠʥʳ ʭʘʤʛʠʡʥ ʙʘʛʘʜʘʘ 
ʧʘʨʢʠʡʥ 80 ʭʫʚʴ ʥʴ ʘʞʠʣʣʘʞ ʫʫʣʳʥ ʘʞʣʳʥ 
ʪʘʩʨʘʣʪʛװʡ ʙʘʡʜʣʳʛ ʭʘʥʛʘʥʘ ʛʵʞ װʟʩʵʥ. ʀʡʤʵʵʩ 
ʧʘʨʢʘʘʩ ʭʘʤʛʠʡʥ ʠʭʜʵʵ 2 ʤʘʰʠʥ ʟʵʨʵʛ ʩʘʘʪʘʭ 
ʤʘʛʘʜʣʘʣʳʛ ʪʦʦʮʦʦʣʩʦʥ. 

ɼתɻʅʕʃʊ 

ñʕʨʜʵʥʵʪʠʡʥ ʦʚʦʦò ʦʨʜ ʛʘʟʘʨʪ ʘʞʠʣʣʘʞ ʙʫʡ 
ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʧʘʨʢʠʡʥ 2010 ï 2020 ʦʥʳ 
ʩʪʘʪʠʩʪʠʢ ʙʘʨʠʤʪʘʜ ʪʫʣʛʫʫʨʣʘʩʘʥ װʨ ʜװʥʜ 
 ʥʜʵʩʣʵʥ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʧʘʨʢʠʡʥ ʥʘʡʜʚʘʨʪװ
ʘʞʠʣʣʘʛʘʘʛ Vensim ʜʠʥʘʤʠʢ ʟʘʛʚʘʨʯʣʘʣʳʥ 
ʧʨʦʛʨʘʤʤ ʭʘʥʛʘʤʞʠʜ ʟʘʛʚʘʨʯʣʘʭ ʟʘʤʘʘʨ ʩʠʤʫʣʷʮʠ 
ʭʠʡʩʥʵʵʨ ʜʘʨʘʘʭ ʜװʛʥʵʣʪʠʡʛ ʭʠʡʣʵʵ. װתʥʜ:  

1. ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ᴇʥᴇᴇʛʠʡʥ ʘʰʠʛʣʘʣʪʳʥ 
ʥᴇʭʮᴇʣʜ װʨʛʵʣʞʣװװʣʵʥ ʘʰʠʛʣʘʭ װʝʜ ʧʘʨʢ ʜʘʭʴ 
ʙװʭ ʤʘʰʠʥ ʩʘʘʪʘʣʛװʡ ʘʞʠʣʣʘʭ ʤʘʛʘʜʣʘʣ 0.73 
ʭʫʚʴ ʙʘʡʩʘʥ. ʍʘʨʠʥ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʧʘʨʢʪ 
2023 ʦʥʜ ʰʠʥʵʵʨ 2 ᴇʨʤʠʡʥ ʤʘʰʠʥʳʛ 
ʘʰʠʛʣʘʣʪʘʜ ʦʨʫʫʣʞ, ʘʰʠʛʣʘʣʪʳʥ ʭʫʛʘʮʘʘ 
ʜʫʫʩʩʘʥ (8 ʞʠʣ ʘʞʠʣʣʘʩʘʥ) ᴇʨʤʠʡʥ ʤʘʰʠʥʳʛ 
ʘʰʠʛʣʘʣʪʘʘʩ ʛʘʨʛʘʩʘʥ ʪʦʭʠʦʣʜʦʣʜ 6 ʤʘʰʠʥ 
ʩʘʘʪʘʣʛװʡ ʘʞʠʣʣʘʭ ʤʘʛʘʜʣʘʣ 0.75 ʙʦʣʞ 
ʥʵʤʵʛʜʵʭʵʵʨ ʙʘʡʥʘ.  

2. ʇʘʨʢ ʜʘʭʴ ʤʘʰʠʥʳ 80 ʭʫʚʴ ʥʴ ʭʘʤʛʠʡʥ ʙʘʛʘʜʘʘ 
ʘʞʠʣʣʘʩʥʘʘʨ ʫʫʨʭʘʡʥ ʪʘʩʨʘʣʪʛװʡ ʘʞʠʣʣʘʛʘʘʛ 
ʭʘʥʛʘʥʘ ʛʵʞ װʟʩʵʥ ʙᴇʛᴇᴇʜ ʧʘʨʢ ʜʘʭʴ ʤʘʰʠʥʘʘʩ 
ʭʘʤʛʠʡʥ ʠʭʜʵʵ 2 ʤʘʰʠʥ ʟʵʨʵʛ ʩʘʘʪʘʭ װʝʠʡʥ 
ʤʘʛʘʜʣʘʣʳʛ ʪʦʦʮʦʦʣʩʦʥ. ʍʵʨʵʚ ʧʘʨʢ ʜʘʭʴ 
ʤʘʰʠʥʳ ʰʠʥʵʯʣʵʣʪ ʭʠʡʚʵʣ ʫʛ ʤʘʛʘʜʣʘʣʳʛ 0.07 
ï ʦʦʩ 0.063 ʙʦʣʛʦʥ ʙʫʫʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡʛ 
ʪʦʜʦʨʭʦʡʣʩʦʥ.  

3. ᴆʨʤʠʡʥ ʤʘʰʠʥʳ ʧʘʨʢ ʰʠʥʵʯʣʵʣʪʠʡʛ ʭʠʡʭʵʵʩ 
ʛʘʜʥʘ ʟʘʩʚʘʨʳʥ ʘʞʣʳʥ װʨ ʜװʥʛ 0.45 ʭʫʚʴ ʙʦʣʛʦʥ 
ʥʵʤʵʛʜװװʣʵʭʵʜ ʧʘʨʢʠʡʥ ʩʘʘʪʘʣʛװʡ ʘʞʠʣʣʘʭ 
ʤʘʛʘʜʣʘʣʳʛ 4 ʭʫʚʠʘʨ (0.73-ʘʘʩ 0.76 ʭʫʚʴ) 
ʥʵʤʵʛʜװװʣʵʭ ʙʦʣʦʤʞʪʦʡ ʙʦʣ 1 ʤʘʰʠʥ ʩʘʘʪʘʭ 
ʤʘʛʘʜʣʘʣʳʛ 0.07 ïʦʦʩ 0.045, 2 ʤʘʰʠʥ ʟʵʨʵʛ 
ʩʘʘʪʘʭ ʤʘʛʘʜʣʘʣ 0.0014 ïᴇᴇʩ 0.0004 ʙʦʣʞ 
ʙʫʫʨʘʭ ʙʦʣʦʤʞʪʦʡʛ ʪʦʦʮʦʦʣʩʦʥ.  

4. ɻʘʨʩʘʥ װʨ ʜװʥʛʵʵʩ ʭʘʨʚʘʣ ʟʘʩʚʘʨʳʥ ʘʞʣʳʥ װʨ 
ʜװʥʛ ʥʵʤʵʛʜװװʣʩʥʵʵʨ ʤʘʰʠʥʳ ʩʘʘʪʘʭ ʤʘʛʘʜʣʘʣ 
ʙʫʫʨʘʭ ʙʦʣʦʤʞʪʦʡʛ ʭʘʨʫʫʣʞ ʙʘʡʛʘʘ ʪʫʣ 
ʟʘʩʚʘʨʳʥ ʯʘʥʘʨʪ ʥᴇʣᴇᴇʣᴇʭ ʭװʯʠʥ ʟװʡʣʩʠʡʛ 
ʟʘʛʚʘʨʪ ʥʵʤʞ ʦʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʥʘ.  
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ʯʠʛʣʵʣʵʵʨ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ ʛװʡʮʵʪʛʵʞ ʙʘʡʛʘʘ.



ʋʫʣ ʫʫʨʭʘʡʥ Ϯʡʣʜʚʵʨʣʵʣ-ʋʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠ, ʵʨʜʵʩ ʙʦʣʦʚʩʨʫʫʣʘʣʪ, ʤʝʥʝʞʤʝʥʪ 

71 

ʍʀʁʄʕʃ ʆʖʋʅ ɸʐʀɻʃɸʅ ʕʂʉʂɸɺɸʊʆʈʓʅ ʎɸʍʀʃɻɸɸʅ 

ʍᴆɼᴆʃɻתתʈʀʁʅ ʍʆʃʍʀɺʏʀʁʅ ɻʕʄʊʃʀʁɻ ʆʅʆʐʃʆʍ ʅʔ 
 

ʗʥʜʘʛʩװʨʵʥʛʠʡʥ ɼʦʨʞʩװʨʵʥ1, Tatsuki Kurauchi2, Hisatoshi Toriya2, Tsuyoshi Adachi2, Youhei Kawamura3  
1 ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ, ɻʋʋʉ, ʕʨʜʵʩ ʙʦʣʦʚʩʨʫʫʣʘʣʪ, ʠʥʞʝʥʝʨʯʣʵʣʠʡʥ ʩʘʣʙʘʨ  

2 ʗʧʦʥ ʫʣʩ, ɸʢʠʪʘ ʭʦʪ, ɸʢʠʪʘ ʠʭ ʩʫʨʛʫʫʣʴ 
3 ʗʧʦʥ ʫʣʩ, ʉʘʧʧʦʨʦ ʭʦʪ, ʍʦʢʢʘʡʜʦ ʠʭ ʩʫʨʛʫʫʣʴ 

ʍʦʣʙʦʛʜʦʭ ʟʦʭʠʦʛʯʠʡʥ ʠ-ʤʵʡʣ ʭʘʷʛ: dorjsuren@must.edu.mn  

 

ʍʫʨʘʘʥʛʫʡð ʕʢʩʢʘʚʘʪʦʨ ʥʴ ʠʣ ʫʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʧʨʦʮʝʩʩʪ ʯʫʭʘʣ ʥᴇʣᴇᴇʪʵʡ װʥʜʩʵʥ ʤʘʰʠʥ ʙᴇʛᴇᴇʜ ʪװװʥʠʡ 

ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʥʳ ʪװʚʰʠʥ ʥʴ ʫʫʨʭʘʡʥ ʭʵʚʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʜ ʰʫʫʜ ʥᴇʣᴇᴇ װʟװװʣʜʵʛ. ʀʣ ʫʫʨʭʘʡʥ 

ʵʢʩʢʘʚʘʪʦʨ ʥʴ ʦʣʦʥ ʪʦʦʥʳ ʮʘʭʠʣʛʘʘʥ ʭᴇʜᴇʣʛװװʨʵʵʩ ʙװʨʜʵʭ ʭᴇʪʣװװʨʠʡʥ ʩʠʩʪʝʤʪʵʡ ʙʘ ʭᴇʜᴇʣʛװװʨʠʡʥ ʭʵʚʠʡʥ 

ʘʞʠʣʣʘʛʘʘʥʘʘʩ ʵʢʩʢʘʚʘʪʦʨʳʥ ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘ ʠʭʵʵʭʵʥ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʜʘʛ. ʎʘʭʠʣʛʘʘʥ ʭᴇʜᴇʣʛװװʨʠʡʥ 

ʘʞʠʣʣʘʛʘʘʥʜ ʯʫʭʘʣ װװʨʵʛ ʛװʡʮʵʪʛʵʜʵʛ ʤʝʭʘʥʠʢ ʵʣʝʤʝʥʪ ʥʴ ʭʦʣʭʠʚʯ ʙᴇʛᴇᴇʜ ʭᴇʜᴇʣʛװװʨʠʡʥ ʥʠʡʪ ʛʵʤʪʣʠʡʥ ʪʘʣʘʘʩ 

ʠʣװװ ʭʫʚʴʜ ʥʴ ʭʦʣʭʠʚʯʠʥʜ ʥʦʦʛʜʜʦʛ. ʊʠʡʤʵʵʩ ʵʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʘʘʨ ʭʠʡʤʵʣ ʦʶʫʥʳ ʥʵʛʵʥ ʜʵʜ ʭʵʩʵʛ ʙʦʣʦʭ 

deep learning-ʜ ʩʫʫʨʠʣʩʘʥ ʦʥʦʰʠʣʛʦʦʥʳ ʩʠʩʪʝʤʠʡʛ ʵʢʩʢʘʚʘʪʦʨʳʥ ʮʘʭʠʣʛʘʘʥ ʭᴇʜᴇʣʛװװʨʠʡʥ ʦʥʦʰʠʣʛʦʦʥʜ 

ʘʰʠʛʣʘʭ ʪʘʣʘʘʨ ʘʚʯ װʟʵʚ. ɼʵʵʨʭ ʟʦʨʠʣʛʳʛ ʭʘʥʛʘʭ װװʜʥʵʵʩ convolutional neural network (CNN) ʪᴇʨʣʠʡʥ deep 

learning-ʠʡʛ ʩʦʥʛʦʩʦʥ ʙʘ ʩʫʨʛʘʛʜʩʘʥ CNN-ʠʡʛ ʘʰʠʛʣʘʥ ʵʢʩʢʘʚʘʪʦʨʳʥ ʮʘʭʠʣʛʘʘʥ ʭᴇʜᴇʣʛװװʨʠʡʥ ʭʦʣʭʠʚʯʠʡʥ 

ʵʣʵʛʜʣʠʡʥ ʪװʚʰʥʠʡʛ ʪʦʜʦʨʭʦʡʣʞ, ʛʵʤʪʣʠʡʛ ʵʨʪ װʝʜ ʥʴ ʠʣʨװװʣʵʭ ʙʦʣʦʤʞ ʙװʨʜʵʥʵ.  

ʊϮʣʭϮϮʨ Ϯʛð ʍʦʣʭʠʚʯʠʡʥ ʦʥʦʰʠʣʛʦʦ, ʜʦʨʛʠʦʥʳ ʰʠʥʞʠʣʛʵʵ, ʪʦʦʥ ʜʦʭʠʦ ʙʦʣʦʚʩʨʫʫʣʘʣʪ, deep learning

I. ʆʈʐʀʃ 

ɹʘʛʘʥʫʫʨʳʥ ʫʫʨʭʘʡ ʥʴ ʄʦʥʛʦʣʳʥ ʪʦʤʦʦʭʦʥ ʭװʨʵʥ 
ʥװװʨʩ ʦʣʙʦʨʣʦʛʯ ʢʦʤʧʘʥʠʫʜʳʥ ʥʵʛ ʙᴇʛᴇᴇʜ 1978 
ʦʥʦʦʩ װʡʣ ʘʞʠʣʣʘʛʘʘ ʥʴ ʵʭʵʣʩʵʥ ʙʘʡʜʘʛ. װתʥʵʵʩ 
ʭʦʡʰ ʪʫʩ ʫʫʨʭʘʡʥ ʘʰʠʛʣʘʣʪʳʥ ʪʘʣʙʘʡ ʥʴ 31.6 ʢʤ2 
ʭװʨʪʵʣ ʪʵʣʞ, ʭᴇʨʩ ʭʫʫʣʘʣʪʳʥ ʭʵʤʞʵʵ ʥʵʤʵʛʜʵʞ, 
ʘʰʠʛʣʘʣʪʳʥ ʥᴇʭʮᴇʣ ʭװʥʜʵʨʯ ʙʘʡʥʘ [1]. ʕʥʵ ʥʴ ʫʛ 
ʫʫʨʭʘʡʜ ʘʰʠʛʣʘʛʜʜʘʛ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʭװʯʠʥ 
ʯʘʜʣʳʛ ʥʵʤʵʛʜװװʣʵʭ, ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʥʳ 
ʪװʚʰʥʠʡʛ ʜʵʵʰʣװװʣʵʭ ʰʘʘʨʜʣʘʛʳʛ ʙʠʡ ʙʦʣʛʦʞ 
ʙʘʡʥʘ. ʕʥʵʭװװ ʘʩʫʫʜʣʳʥ ʭװʨʵʵʥʜ ʪʫʩ ʫʫʨʭʘʡʜ 
ʘʰʠʛʣʘʛʜʘʞ ʙʫʡ ʮʘʭʠʣʛʘʘʥ ʵʢʩʢʘʚʘʪʦʨʳʥ 
ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʥʳ ʪװʚʰʥʠʡʛ ʩʘʡʞʨʫʫʣʞ, 
ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʵʜʵʣʛʵʵʥʠʡ ʭʫʛʘʮʘʘʛ 
ʥʵʤʵʛʜװװʣʵʭ ʟʦʨʠʣʛʦʦʨ ʪʫʩ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ 
ʛװʡʮʵʪʛʵʣʵʵ. ʎʘʭʠʣʛʘʘʥ ʵʢʩʢʘʚʘʪʦʨʳʥ ʭʫʚʴʜ 
ʮʘʭʠʣʛʘʘʥ ʭᴇʜᴇʣʛװװʨ ʥʴ ʪװװʥʠʡ ʛʦʣ ʙװʨʵʣʜʵʭװװʥ 
ʭʵʩʛװװʜʠʡʥ ʥʵʛ ʙᴇʛᴇᴇʜ ʭᴇʜᴇʣʛװװʨʠʡʥ ʥʘʡʜʚʘʨʪʘʡ 
ʙʘʡʜʘʣ ʥʴ ʵʢʩʢʘʚʘʪʦʨʳʥ ʙװʪʵʵʤʞʠʜ ʰʫʫʜ 
ʥᴇʣᴇᴇʣʜᴇʛ. ʎʘʭʠʣʛʘʘʥ ʭᴇʜᴇʣʛװװʨʠʡʥ ʥʘʡʜʚʘʨʪʘʡ 
ʘʞʠʣʣʘʛʘʘ ʥʴ ʦʣʦʥ ʭװʯʠʥ ʟװʡʣʵʵʩ ʭʘʤʘʘʨʘʭ ʙʘ 
ʪװװʥʠʡ ʛʵʤʪʣʠʡʥ ʜʠʡʣʵʥʭ ʭʫʚʠʡʛ (51%) 
ʭʦʣʭʠʚʯʠʡʥ ʛʵʤʪʵʣ ʵʟʵʣʜʵʛ ʙʦʣʦʭ ʥʴ ʩʫʜʘʣʛʘʘʛʘʘʨ 
ʪʦʛʪʦʦʛʜʩʦʥ ʙʘʡʜʘʛ [2]. ʍᴇʜᴇʣʛװװʨʠʡʥ 
ʭʦʣʭʠʚʯʠʡʥ ʛʵʤʪʣʠʡʥ ʛʦʣʣʦʭ ʰʘʣʪʛʘʘʥ ʥʴ 
ʪʦʩʦʣʛʦʦʥʳ ʤʘʪʝʨʠʘʣʳʥ ʙʦʭʠʨʜʦʣ ʙʘʡʜʘʛ ʙʘ 
ʙʦʭʠʨʜʣʳʥ ʥᴇʣᴇᴇʛᴇᴇʨ ʭʦʣʭʠʚʯʠʡʥ ʵʜ ʘʥʛʠ 
ʵʣʵʛʜʵʥ, ʵʜʵʣʛʵʵʥʠʡ ʭʫʛʘʮʘʘ ʙʫʫʨʯ, װʡʣʜʚʵʨʵʵʩ 
ʟʘʘʩʘʥ ʫʪʛʘʜ ʭװʨʜʵʛʛװʡ. ʀʡʤʜ ʭʦʣʭʠʚʯʠʡʥ 
ʛʵʤʪʣʠʡʛ ʪװʨʛʵʥ ʰʫʫʨʭʘʡ, ʟᴇʚ ʦʥʦʰʣʦʭ ʥʴ 
ʵʢʩʢʘʚʘʪʦʨʳʥ ʙװʪʵʵʤʞʠʡʛ ʜʵʵʰʣװװʣʞ, ʩʫʣ 
ʟʦʛʩʦʣʪʳʛ ʙʫʫʨʫʫʣʘʭʘʜ ʯʫʭʘʣ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ 
ʶʤ. ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʭʠʡʤʵʣ ʦʶʫʥ ʫʭʘʘʥ, 
ʪװװʥʠʡ ʜʵʜ ʭʵʩʵʛ ʙʦʣʦʭ machine learning ʭʫʨʜʘʮʪʘʡ 
ʭᴇʛʞʠʞ ʙʘʡʛʘʘ ʙʘ ʪװװʥʠʡʛ ʜʦʨʛʠʦʥʳ 
ʦʥʦʰʣʦʛʦʦʪʦʡ ʭʦʩʣʫʫʣʘʥ ʭʦʣʭʠʚʯʠʡʥ ʛʵʤʪʣʠʡʛ 
ʦʥʦʰʣʦʭ ʪʘʣʘʘʨ ʦʣʦʥ ʪʦʦʥʳ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʫʫʜ 
ʭʠʡʛʜʩʵʥ ʙʘʡʥʘ [3]ï[8]. ʕʜʛʵʵʨ ʘʞʣʫʫʜ ʥʴ machine 
learning-ʠʡʥ ʥʵʛʵʥ ʜʵʜ ʭʵʩʵʛ ʙʦʣʦʭ deep learning 

ʘʨʛʳʛ ʘʰʠʛʣʘʭ ʟʘʤʘʘʨ ʭʦʣʭʠʚʯʠʡʥ ʛʵʤʪʣʠʡʛ 
ʣʘʙʦʨʘʪʦʨʠʡʥ ʪװʚʰʠʥʜ װʥʵʣʵʥ, ʦʥʦʰʣʦʛʦʦʛ ʰʠʥʵ 
ʰʘʪʘʥʜ ʭװʨʛʵʭ ʩʘʥʘʣʫʫʜʳʛ ʜʵʚʰװװʣʩʵʥ ʙʘʡʥʘ. 
ʊʠʡʤʵʵʩ ʮʘʭʠʣʛʘʘʥ ʭᴇʜᴇʣʛװװʨʠʡʥ ʭʦʣʭʠʚʯʠʡʥ 
ʛʵʤʪʣʠʡʛ deep learning ʘʨʛʘ ʙʦʣʦʥ ʙʦʜʠʪ װʡʣʜʚʵʨ 
ʜʵʵʨʭ ʭʵʤʞʠʣʪ ʘʰʠʛʣʘʥ ʦʥʦʰʣʦʭ ʪʘʣʘʘʨ ʵʥʵʭװװ 
ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ ʛװʡʮʵʪʛʵʚ. ʉʫʜʘʣʛʘʘʥ 
ʦʙʲʝʢʪʦʦʨ, ʞʠʰʵʵ ʙʦʣʛʦʥ ɹʘʛʘʥʫʫʨʳʥ ʫʫʨʭʘʡʜ 
ʘʰʠʛʣʘʛʜʘʞ ʙʫʡ ʕʂɻ-5ɸ ʵʢʩʢʘʚʘʪʦʨʳʥ ʪװʨʵʭ 
ʤʝʭʘʥʠʟʤʳʥ ʛʝʥʝʨʘʪʦʨʳʥ ʛʵʤʪʣʠʡʛ ʘʚʯ װʟʵʚ. 
ɼʘʨʘʘʭ 1-ʨ ʟʫʨʘʛʪ ɹʘʛʘʥʫʫʨʳʥ ʫʫʨʭʘʡʜ 
ʘʰʠʛʣʘʛʜʘʞ ʙʫʡ ʕʂɻ-5ɸ ʵʢʩʢʘʚʘʪʦʨʳʥ 
ʘh ʠʛʣʘʣʪʳʥ ʙʘʡʜʣʳʛ װʟװװʣʵʚ.  

1-ʨ ʟʫʨʘʛ. ʕʂɻ-5ɸ ʵʢʩʢʘʚʘʪʦʨ 

II. ʉʋɼɸʃɻɸɸʅʓ ɸʈɻɸʏʃɸʃ 

ʕʥʵ ʩʫʜʘʣʛʘʘ ʥʴ ʜʦʨʛʠʦʥʳ ʭʵʤʞʠʣʪ, ᴇʛᴇʛʜᴇʣ 
ʮʫʛʣʫʫʣʘʭ, ʜʦʭʠʦʥʳ ʰʠʥʞʠʣʛʵʵ, ʛʵʤʪʣʠʡʥ 
ʜʘʚʪʘʤʞʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ, deep learning, 
ʭʦʣʭʠʚʯʠʡʥ ʵʜʵʣʛʵʵʥʠʡ ʪװʚʰʥʠʡʛ װʥʵʣʵʭ ʛʵʩʵʥ 
ʭʵʩʛװװʜʵʵʩ ʙװʨʜʵʥʵ. ʉʫʜʘʣʛʘʘʥʳ ʘʞʠʣ ʛװʡʮʵʪʛʵʭ 
ʜʘʨʘʘʣʣʳʛ 2-ʨ ʟʫʨʘʛʪ װʟװװʣʵʚ. ɼʦʨʛʠʦʥʳ 
ʭʵʤʞʠʣʪʠʡʛ ʛװʡʮʵʪʛʵʭʜʵʵ ʭʫʨʜʘʪʛʘʣ ʭʵʤʞʠʛʯ, 
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ᴇʛᴇʛʜʣʠʡʛ ʮʫʛʣʫʫʣʘʭʜʘʘ data logger-ʠʡʛ ʪʫʩ ʪʫʩ 
ʘʰʠʛʣʘʚ. ɼʦʭʠʦʥʳ ʰʠʥʞʠʣʛʵʵ, deep learning 
ʟʵʨʛʠʡʛ ʜʵʣʛʵʨʵʥʛװʡ ʙʘʡʜʣʘʘʨ ʜʦʦʨ ʪʘʡʣʙʘʨʣʘʚ.

ɼʦʨʛʠʦʥr 

ʭɻʤʞʠʣʪ

ᴆʛᴇʛʜᴇʣ 

ʮʫʛʣʫʫʣʘʭ

ɼʦʭʠʦʥr 

ʠhʥʞʠʣʛɻɻ  

ɻɻʤʪʣʠʡʥ ʜʘʚʪʘʤʞʠʡʛ 

ʪʦʜʦʨʭʦʡʣʦʭ

Deep 

learning

ʍʦʣʭʠʚʯʠʡʥ ɻʜɻʣʛɻɻ ʥʠʡ 

ʪװʚhʠʥʛ װʥɻʣɻʭ

Normal

Failure
 

2-ʨ ʟʫʨʘʛ. ʉʫʜʘʣʛʘʘʥʳ ʘʨʛʘʯʣʘʣ

A. ɼʦʭʠʦʥʳ ʰʠʥʞʠʣʛʵʵ  

ɼʦʭʠʦʥʳ ʰʠʥʞʠʣʛʵʵʥʠʡ ʘʨʛʘʘʨ Fast Fourier 
Transformation (FFT), The Inverse Fast Fourier 
Transformation (IFFT) ʟʵʨʵʛ ʪʦʦʥ ʜʦʭʠʦʥʳ 
ʰʠʥʞʠʣʛʵʵʥʠʡ ʘʨʛʫʫʜʳʛ ʘʰʠʛʣʘʩʘʥ ʙʦʣʥʦ. FFT-
ʠʡʛ ʜʦʨʛʠʦʥ ʰʠʥʞʠʣʛʵʵʥʜ ʠʭʵʚʯʣʵʥ ʘʰʠʛʣʘʜʘʛ ʙʘ 
ʵʥʵ ʥʴ ʭʵʤʞʩʵʥ ʜʦʭʠʦʛ ʜʘʚʪʘʤʞʠʡʥ ʩʧʝʢʪʨʵʵʨ ʥʴ 
ʷʣʛʘʥ ʭʘʨʘʭ ʥᴇʭʮᴇʣʠʡʛ ʙװʨʜװװʣʜʵʛ [9]. ʕʥʵ 
ʰʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʜ ʭʦʣʭʠʚʯʠʡʥ ʛʵʤʪʵʣʜ 
ʭʘʤʘʘʨʘʭ, ʥʦʸʣʦʭ ʜʘʚʪʘʤʞʠʡʥ ʙװʩ 
ʪʦʜʦʨʭʦʡʣʦʛʜʦʥʦ. ʍʘʨʠʥ IFFT ʥʴ FFT-ʠʡʥ ʵʩʨʵʛ 
ʭʫʚʠʣʙʘʨ ʙᴇʛᴇᴇʜ ʜʘʚʪʘʤʞʠʡʥ ʙװʩʵʵʨʵʵ ʷʣʛʘʛʜʩʘʥ 
ʜʦʭʠʦʛ ʙʫʮʘʘʞ ʭʫʛʘʮʘʘʥʳ ʧʘʨʘʤʝʪʨʵʵʨ 
ʠʣʵʨʭʠʡʣʩʵʥ ʜʦʭʠʦ ʙʦʣʛʦʥ ᴇᴇʨʯʣᴇʭ ʙʦʣʦʤʞʠʡʛ 
ʦʣʛʦʜʦʛ.  

B. Deep learning  

Deep learning ʥʴ machine learning-ʠʡʥ ʥʵʛ ʜʵʜ ʭʵʩʵʛ 
ʙᴇʛᴇᴇʜ ʦʣʦʥ ʪᴇʨʣʠʡʥ ʩʘʣʙʘʨʪ ᴇʨʛᴇʥᴇᴇʨ 
ʘʰʠʛʣʘʛʜʜʘʛ. ʗʣʘʥʛʫʷʘ ʩװװʣʠʡʥ ʘʨʚʘʥ ʞʠʣʜ deep 
learning-ʠʡʥ ʥʵʛ ʪᴇʨᴇʣ ʙʦʣʦʭ Convolutional Neural 
Networks (CNNs) -ʠʡʛ ʟʫʨʘʛ ʙʦʣʦʥ ʜʦʭʠʦʛ ʷʣʛʘʥ 
ʘʥʛʠʣʘʭʘʜ ᴇʨʛᴇʥᴇᴇʨ ʘʰʠʛʣʘʭ ʙʦʣʩʦʥ [5]ï[8], [10]ï
[12]. CNN ʥʴ ʦʣʦʥ ʪʦʦʥʳ neural network 
ʜʘʚʭʘʨʛʫʫʜʘʘʩ ʙװʨʜʵʭ ʙʘ ʪʫʭʘʡʥ ʜʘʚʭʘʨʛʘ ʙװʨ ʥʴ 

ᴇᴇʨ ᴇᴇʨʠʡʥ װװʨʵʛʪʵʡ ʤʘʪʝʤʘʪʠʢ װʡʣʜʣʠʡʛ 
ʠʣʵʨʭʠʡʣʥʵ. CNN-ʜ input, convolution, batch 
normalization, max pooling, dropout, fully connected, 
softmax ʟʵʨʵʛ ʜʘʚʭʘʨʛʫʫʜʳʛ ʪװʛʵʵʤʵʣ ʘʰʠʛʣʘʭ ʙʘ 
ʵʜʛʵʵʨ ʥʴ ʪʫʩ ʙװʨʠʡʥ װװʨʵʛʪʵʡ. ʊװװʥʯʣʵʥ CNN-ʜ 
ʦʣʦʥ ʪʦʦʥʳ activation function-ʠʡʛ ʭʵʨʵʛʣʵʭ ʙʘ 
ʭʘʤʛʠʡʥ ʪװʛʵʵʤʵʣ ʘʰʠʛʣʘʛʜʜʘʛ ʥʴ ReLU (Rectified 
Linear Unit) ʶʤ [13]. ʕʥʵ ʩʫʜʘʣʛʘʘʥʜ 
ʭᴇʜᴇʣʛװװʨʠʡʥ ʭʦʣʭʠʚʯʠʡʥ ʛʵʤʪʣʠʡʛ ʘʥʛʠʣʘʭʘʜ 
CNN-ʠʡʛ ʘʰʠʛʣʘʩʘʥ ʙᴇʛᴇᴇʜ װʨ ʜװʥʜ ʥʴ 
ʭʦʣʭʠʚʯʠʡʥ ʵʜʵʣʛʵʵʥʠʡ װʣʜʵʛʜʵʣ ʥᴇᴇʮʠʡʛ ᴇʥʜᴇʨ 
ʥʘʨʠʡʚʯʣʘʣʪʘʡʛʘʘʨ ʪʦʜʦʨʭʦʡʣʦʭ ʙʦʣʦʤʞ ʙװʨʜʵʥʵ. 

III. ʍʕʄɾʀʃʊ 

ɼʦʨʛʠʦʥʳ ʭʵʤʞʠʣʪʠʡʛ ɹʘʛʘʥʫʫʨʳʥ ʫʫʨʭʘʡʜ 
ʘʰʠʛʣʘʛʜʘʞ ʙʫʡ ʵʢʩʢʘʚʘʪʦʨʳʥ ʪװʨʵʭ ʤʝʭʘʥʠʟʤʳʥ 
ʛʝʥʝʨʘʪʦʨ ʙʦʣʦʭ 4ɻʇʕʄ 55-2/1ʋ2 ʮʘʭʠʣʛʘʘʥ 
ʤʘʰʠʥ ʜʵʵʨ ʭʠʡʞ ʛװʡʮʵʪʛʵʚ. ʍʵʤʞʠʣʪʠʡʥ ʪʫʨʰʠʜ 
ʥʠʡʪʜʵʵ 24,000 ʰʠʨʭʵʛ ᴇʛᴇʛʜᴇʣ ʭʫʨʠʤʪʣʘʛʜʩʘʥ ʙʘ 
ʪװװʥʠʡ ʪʘʣ ʭʫʚʴ ʭʵʚʠʡʥ ʘʞʠʣʣʘʛʘʘʪʘʡ ʭʦʣʭʠʚʯʠʥʜ, 
 .ʣʜʩʵʥ ʭʵʩʵʛ ʥʴ ʛʵʤʪʩʵʥ ʭʦʣʭʠʚʯʠʥʜ ʥʦʛʜʦʥʦװ
ᴆʛᴇʛʜᴇʣ ʮʫʛʣʫʫʣʘʭʜʘʘ TEAC's piezoelectric 
ʭʫʨʜʘʪʛʘʣ ʭʵʤʞʠʛʯ, Keyence NR-500 data logger 
ʟʵʨʛʠʡʛ ʘʰʠʛʣʘʚ. ɼʘʨʘʘʭ 3-ʨ ʟʫʨʘʛʪ ʭʵʤʞʠʣʪʠʡʥ 
ʧʨʦʮʝʩʩ ʙʦʣʦʥ ʵʣʵʛʜʵʞ ʭʫʫʯʠʨʩʘʥ ʭʦʣʭʠʚʯʠʡʛ 
.ʣʵʚװװʟװ

3-ʨ ʟʫʨʘʛ. ɼʦʨʛʠʦʥʳ ᴇʛᴇʛʜᴇʣ ʮʫʛʣʫʫʣʞ ʙʫʡ ʙʘʡʜʘʣ
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ᴆʛᴇʛʜᴇʣ ʮʫʛʣʫʫʣʘʭʜʘʘ ʛʵʤʪʩʵʥ ʙʦʣʦʥ ʭʵʚʠʡʥ ʛʵʩʵʥ 
ʭʦʸʨ ʪᴇʨʣʠʡʥ ʭʦʣʭʠʚʯʠʡʥ ʛʵʤʪʣʠʡʛ ʘʚʯ װʟʩʵʥ ʙʘ 
ʭʵʤʞʩʵʥ ʜʦʨʛʠʦʥʳ ʛʨʘʬʠʢʠʡʛ ʜʘʨʘʘʭ 4-ʨ ʟʫʨʘʛʪ 
 .ʣʵʚװװʟװ

4-ʨ ʟʫʨʘʛ. ɼʦʨʛʠʦʥʳ ʭʵʤʞʠʣʪʠʡʥ ʛʨʘʬʠʢ  

IV. תʈ ɼתʅ 

ʕʥʵ ʭʵʩʵʛʪ ᴇʤʥᴇʭ ʩʫʜʘʣʛʘʘʥʳ ʘʨʛʘʯʣʘʣ ʭʵʩʵʛʪ 
ʜʫʨʜʩʘʥ ʜʦʭʠʦʥʳ ʰʠʥʞʠʣʛʵʵʥʠʡ ʙʦʣʦʥ CNN-ʠʡʥ 
ʩʫʨʛʘʣʪʳʥ װʨ ʜװʥʛ װʟװװʣʵʚ. 

A. FFT-ʠʡʥ Ϯʨ ʜϮʥ  

4-ʨ ʟʫʨʛʘʘʩ ʭʵʚʠʡʥ ʙʦʣʦʥ ʛʵʤʪʵʣʪʵʡ ʭʦʣʭʠʚʯʠʡʥ 
ʛʨʘʬʠʢ ʭʦʦʨʦʥʜʦʦ ʪʫʥ ʪᴇʩʪʵʡ ʙᴇʛᴇᴇʜ ʷʣʛʘʭʘʜ 
ʭʵʮװװ ʙʦʣʦʭ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʊʠʡʤʵʵʩ FFT 
ʰʠʥʞʠʣʛʵʵʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ ʙᴇʛᴇᴇʜ װʨ ʜװʥʛ 
ʜʘʨʘʘʭ 5-ʨ ʟʫʨʘʛʪ װʟװװʣʵʚ. 

5-ʨ ʟʫʨʘʛ. ʍʵʤʞʩʵʥ ʜʦʭʠʦʥʳ ʩʧʝʢʪʨ  

5-ʨ ʟʫʨʘʛʪ װʟװװʣʩʥʵʵʨ FFT -ʠʡʥ װʨ ʜװʥʜ 
ʭᴇʜᴇʣʛװװʨʠʡʥ ʭʦʣʭʠʚʯʠʡʥ ʛʵʤʪʣʠʡʛ ʠʣʵʨʭʠʡʣʵʭ 
ʩʧʝʢʪʨʠʡʥ ʙװʩ ʥʴ 410-450 ɻʮ (Hz) -ʠʡʥ ʭʦʦʨʦʥʜ 
ʪʦʜʦʨʭʦʡʣʦʛʜʩʦʥ ʙʘʡʥʘ. ʄᴇʥ 800-1000 ɻʮ (Hz) -
ʠʡʥ ʭʦʦʨʦʥʜ ᴇᴇʨ ʥʵʛ ʜʘʚʪʘʤʞʠʡʥ ʙװʩ ʟװװʥ ʛʘʨ 
ʪʠʡʰ ʙʘʛʘ ʟʵʨʛʠʡʥ ʰʠʣʞʠʣʪ װʟװװʣʩʵʥ ʙʘʡʥʘ. 
ɼʵʵʨʭ ʛʨʘʬʠʢʘʘʩ ʭʵʚʠʡʥ ʙʦʣʦʥ ʛʵʤʪʵʣʪʵʡ 
ʭʦʣʭʠʚʯʠʡʥ ʷʣʛʘʘʛ ʪʦʜʦʨʭʦʡ ʭʘʨʞ ʙʦʣʦʭʦʦʨ 
ʙʘʡʥʘ. 

 

B. CNN -ʠʡʥ Ϯʨ ʜϮʥ 

ʕʥʵ ʩʫʜʘʣʛʘʘʥʜ ʭʵʨʵʛʣʵʛʜʵʞ ʙʫʡ CNN ʥʴ input, 2 
convolutional set, 2 max pooling, 3 fully connected, 
dropout, softmax, classification output ʟʵʨʵʛ 
ʜʘʚʭʘʨʛʫʫʜʘʘʩ ʙװʨʜʵʥʵ. Convolutional set ʥʴ 
convolutional layer, batch normalization, ReLU ʟʵʨʵʛ 
ʭʵʩʛװװʜʵʜ ʭʫʚʘʘʛʜʘʥʘ. ʍʵʤʞʩʵʥ ᴇʛᴇʛʜʣװװʜʠʡʛ 
ʫʨʴʜʯʠʣʩʘʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʩʥʠʡ ʜʘʨʘʘʛʘʘʨ 
CNN-ʜ ʦʨʦʣʪ ʙʦʣʛʦʥ ᴇʛʩᴇʥ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʭʵʚʠʡʥ 
ʙʦʣʦʥ ʵʚʜʵʨʩʵʥ ʛʵʩʵʥ ʭʦʸʨ ʘʥʛʠʣʘʣʜ ʭʫʚʘʘʛʜʘʥʘ. 
ʅʠʡʪʜʵʵ 24,000 ᴇʛᴇʛʜᴇʣ ʘʰʠʛʣʘʛʜʩʘʥʳ 70% ʥʴ 
ʩʫʨʛʘʣʪʘʜ, 20% ʥʴ ʙʘʪʘʣʛʘʘʞʫʫʣʪʘʜ (validation), 
 ʣʜʩʵʥ 10% ʥʴ ʰʘʣʛʘʭʘʜ (test) ʪʫʩ ʪʫʩװ
ʟʘʨʮʫʫʣʘʛʜʩʘʥ.  

CNN-ʠʡʥ ʩʫʨʛʘʣʪʳʥ ʤʫʨʫʡʛ 6-ʨ ʟʫʨʛʠʡʥ ʘ-ʜ 
 ʣʩʵʥ ʙʘ ʪʫʩ ʟʫʨʘʛʪ ʙʘʡʛʘʘʯʣʘʥװװʟװ
ʙʘʪʘʣʛʘʘʞʫʫʣʘʣʪʳʥ ʪװʚʰʠʥ (validation accuracy) 
100% ʙʘʡʚ. ʄᴇʥ CNN-ʠʡʥ confusion matrix -ʠʡʛ 6-
ʨ ʟʫʨʛʠʡʥ ʙ-ʜ װʟװװʣʵʚ. 

a. 

b. 

6-ʨ ʟʫʨʘʛ. CNN-ʠʡʥ ʩʫʨʛʘʣʪʳʥ ʤʫʨʫʡ ʙʦʣʦʥ confusion matrix 

ɼʵʵʨʭ ʟʫʨʘʛʪ װʟװװʣʩʵʥ confusion matrix ʥʴ ʥʠʡʪ 
ᴇʛᴇʛʜʣʠʡʥ 10% ʙʫʶʫ ʩʘʥʘʤʩʘʨʛװʡ ʙʘʡʜʣʘʘʨ 
ʩʦʥʛʦʛʜʩʦʥ 2,400 ᴇʛᴇʛʜʣʠʡʛ ʘʰʠʛʣʘʥ ʩʫʨʛʘʛʜʩʘʥ 
CNN-ʠʡʥ ʘʥʛʠʣʘʭ ʯʘʜʚʘʨʳʛ ʰʘʣʛʘʩʘʥ װʨ ʜװʥ ʶʤ. 
ʋʛ ʭװʩʥʵʛʪʠʡʥ ʜʠʘʛʦʥʘʣʴ ʙʦʣʦʭ ʥʦʛʦʦʥ ᴇʥʛᴇᴇʨ 
ʠʣʵʨʭʠʡʣʩʵʥ ʭʵʩʵʛʪ ʭʠʯʥʵʵʥ ᴇʛᴇʛʜᴇʣ ʟᴇʚ 
ʘʥʛʠʣʘʛʜʩʘʥ ʙʦʣʦʭʳʛ װʟװװʣʩʵʥ ʙʘ ʵʥʵ ʪʦʭʠʦʣʜʦʣʜ 
ʙװʭ ᴇʛᴇʛʜᴇʣ ʟᴇʚ ʘʥʛʠʣʘʛʜʩʘʥ ʙʘʡʥʘ. ʀʡʤʵʵʩ 
ʩʫʨʛʘʛʜʩʘʥ CNN ʥʴ ʭʦʣʭʠʚʯʠʡʛ ʛʵʤʪʵʣʪʵʡ ʵʩʵʭʠʡʛ 
ʜʦʨʛʠʦʥʜ װʥʜʵʩʣʵʥ ʙװʨʵʥ ʪʦʜʦʨʭʦʡʣʞ ʯʘʜʘʭʘʘʨ 
ʙʘʡʥʘ. ɻʵʭʜʵʵ ʵʥʵ CNN ʥʴ ʟᴇʚʭᴇʥ ʵʚʜʵʨʩʵʥ ʙʦʣʦʥ 
ʭʵʚʠʡʥ ʭʦʣʭʠʚʯʠʡʛ ʪʘʥʠʭ ʯʘʜʚʘʨʪʘʡ ʙʘ ʧʨʘʢʪʠʢʪ 
ʭʦʣʭʠʚʯʠʡʥ ʛʵʤʪʣʠʡʥ ʪװʚʰʥʠʡʛ ʪʦʜʦʨʭʦʡ ʭʫʚʠʘʨ 
ʠʣʵʨʭʠʡʣʵʥ, ʪװװʥʠʡ ʵʜʵʣʛʵʵʥʠʡ װʣʜʵʛʜʵʣ ʥᴇᴇʮʠʡʛ 
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ʪʦʜʦʨʭʦʡʣʦʭ ʰʘʘʨʜʣʘʛʘ ʪʫʣʛʘʨʜʘʛ. ʀʥʛʵʩʥʵʵʨ 
ʟʘʩʚʘʨʳʥ ʪᴇʣᴇʚʣᴇʛᴇᴇ, ʩʵʣʙʵʛ ʭʵʨʵʛʩʣʠʡʥ ʥᴇᴇʮ 
ʙװʨʜװװʣʵʣʪʠʡʛ ʪʦʜʦʨʭʦʡ ʙʦʣʛʦʭ, ʫʣʤʘʘʨ 
ʵʢʩʢʘʚʘʪʦʨʳʥ ʩʫʣ ʟʦʛʩʦʣʪʳʛ ʙʫʫʨʫʫʣʘʭ ʥᴇʭʮᴇʣ 
ʙװʨʜʵʭ ʶʤ.  

V. ʉɸʅɸʃ ɹʆʃɻʆɾ ɹʋʁ ʍʆʃʍʀɺʏʀʁʅ 

ʕʃʕɻɼʃʀʁʅ ʊתɺʐʀʅ ʊʆɼʆʈʍʆʁʃʆʍ 

ʉʀʉʊɽʄ 

ᴆʤʥᴇ ʜʫʨʜʩʘʥʯʣʘʥ ʧʨʘʢʪʠʢʪ ʭʦʣʭʠʚʯʠʡʥ 
ʵʣʵʛʜʣʠʡʛ ʥʘʨʠʡʚʯʣʘʣʪʘʡʛʘʘʨ, ʪʦʜʦʨʭʦʡ ʭʫʚʠʘʨ 
ʪʦʜʦʨʭʦʡʣʦʭ ʰʘʘʨʜʣʘʛʘ ʪʫʣʛʘʨʘʭ ʙʘ ʫʛ 
ʰʘʘʨʜʣʘʛʳʥ ʜʘʛʫʫ ʭʵʚʠʡʥ ʙʦʣʦʥ ʵʚʜʵʨʩʵʥ ʛʵʩʵʥ 
ʭʦʸʨ ʪᴇʨʣʠʡʥ ʭʦʣʭʠʚʯʠʡʥ ʜʦʨʛʠʦʥʳ ᴇʛᴇʛʜʣʠʡʛ 
 ,ʥʜʵʩʣʵʥ ʛʵʤʪʣʠʡʥ ʟʵʨʛʠʡʛ ʭʫʚʠʘʨ ʠʣʵʨʭʠʡʣʵʭװ
 ʥʜ ʭʠʡʤʵʣ ʦʶʫʥʳʛ ʘʰʠʛʣʘʞ ʙʦʣʦʭ ʵʩʵʭ ʪʘʣʘʘʨװװ
ʵʥʵʭװװ ʭʵʩʵʛʪ ʘʚʯ װʟʵʚ. ʊʠʡʤʵʵʩ ʭʦʣʭʠʚʯʠʡʥ 
ʛʵʤʪʣʠʡʛ ʭʫʚʠʘʨ ʠʣʵʨʭʠʡʣʵʭ ʙʦʣʦʤʞʪʦʡ ʰʠʥʵ 
ᴇʛᴇʛʜʣʠʡʛ ʛʘʨʛʘʥ ʘʚʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʶʤ. ʐʠʥʵ 
ᴇʛᴇʛʜʣʠʡʛ ʛʘʨʛʘʥ ʘʚʘʭʜʘʘ FFT ʙʦʣʦʥ IFFT-ʜ 
ʪʫʣʛʫʫʨʣʘʩʘʥ ʰʠʥʵ ᴇʛᴇʛʜᴇʣ װװʩʛʵʭ ʘʨʛʳʛ 
ʘʰʠʛʣʘʩʘʥ ʙᴇʛᴇᴇʜ װʨ ʜװʥʜ ʥʴ ʭʦʣʠʤʦʛ ᴇʛᴇʛʜᴇʣ ʛʵʞ 
ʥʵʨʣʵʛʜʵʭ ʭʦʣʭʠʚʯʠʡʥ ʛʵʤʪʣʠʡʛ 10%-ʘʘʩ ʵʭʣʵʥ 
90% ʭװʨʪʵʣ 10%-ʠʡʥ ᴇʩᴇʣʪʪʵʡʛᴇᴇʨ ʠʣʵʨʭʠʡʣʵʭ 
ʙʦʣʦʤʞʪʦʡ ʰʠʥʵ ᴇʛᴇʛʜʣʠʡʛ ʛʘʨʛʘʥ ʘʚʣʘʘ. ʊʫʩ 
ʭʦʣʠʤʦʛ ᴇʛᴇʛʜʣʠʡʥ ʭʫʛʘʮʘʘʥʘʘʩ ʭʘʤʘʘʨʩʘʥ ʛʨʘʬʠʢ 
ʥʴ ʭʦʦʨʦʥʜʦʦ ʪʫʥ ʪᴇʩʪʵʡ ʙᴇʛᴇᴇʜ ʷʣʛʘʘʛ ʥʴ 
ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʭװʥʜʨʵʣʪʵʡ ʶʤ. ʊʵʜʛʵʵʨʠʡʥ 
ʪᴇʣᴇᴇʣᴇʣ ʙʦʣʛʦʥ "30%-ʠʡʥ ʵʚʜʨʵʣʪʵʡ" ʙʦʣʛʦʥ 
"70%-ʠʡʥ ʵʚʜʨʵʣʪʵʡ" ʛʨʘʬʠʢʠʡʛ ʜʘʨʘʘʭ 7-ʨ ʟʫʨʘʛʪ 
 .ʣʵʚװװʟװ

7-ʨ ʟʫʨʘʛ. ʍʦʣʠʤʦʛ ᴇʛᴇʜʣʠʡʥ ʛʨʘʬʠʢ  

ɼʵʵʨʭ ʟʫʨʘʛʪ ʙʘʡʛʘʘʯʣʘʥ 30%-ʠʡʥ ʵʚʜʨʵʣʪʵʡ" 
ʙʦʣʦʥ "70%-ʠʡʥ ʵʚʜʨʵʣʪʵʡ" ᴇʛᴇʛʜʣװװʜʠʡʥ ʷʣʛʘʘʛ 
ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʙʵʨʭʰʵʵʣʪʵʡ ʪʫʣ FFT ʰʠʥʞʠʣʛʵʵʛ 
ʙװʭ ᴇʛᴇʛʜᴇʣ ʙʫʶʫ ʰʠʥʵʵʨ ʛʘʨʛʘʥ ʘʚʩʘʥ ʭʦʣʠʤʦʛ 
ᴇʛᴇʛʜᴇʣ ʙʦʣʦʥ ʭʵʤʞʩʵʥ ᴇʛᴇʛʜᴇʣ ʜʵʵʨ ʭʠʡʞ, װʨ 
ʜװʥʜ ʜʘʨʘʘʭ 8-ʨ ʟʫʨʛʘʘʨ װʟװװʣʵʚ. 

 

 

 

 

 

8-ʨ ʟʫʨʘʛ. ɹװʭ ᴇʛᴇʛʜᴇʣ ʜʵʵʨ ʭʠʡʩʵʥ FFT h ʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥ  

FFT ʰʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʜ ʙװʭ ᴇʛᴇʛʜʣʠʡʥ ʷʣʛʘʘʛ 
ʪʦʜʦʨʭʦʡʣʦʭ ʙʦʣʦʤʞ ʙװʨʜʩʵʥ ʙʘ ʵʥʜʵʵʩ 
ʭʦʣʭʠʚʯʠʡʥ ʛʵʤʪʵʣʜ ʭʘʤʘʘʨʘʭ ʜʦʨʛʠʦʥʳ ʜʘʣʘʡʮ 
ʭʵʚʠʡʥʵʵʩ ʙװʨʵʥ ʵʚʜʵʨʩʵʥ ʭװʨʪʵʣ ʘʣʛʫʫʨ, ʰʫʛʘʤʘʥ 
ʙʘʡʜʣʘʘʨ ʭʵʨʭʵʥ ᴇʩᴇʞ ʙʫʡʛ ʭʘʨʞ ʙʦʣʦʭʦʦʨ ʙʘʡʥʘ. 
ɸʞʠʛʣʘʭʘʜ ʭʷʣʙʘʨ ʙʘʡʣʛʘʭ װװʜʥʵʵʩ ʛʵʤʪʣʠʡʥ 
ʪᴇʨʣװװʜʠʡʛ ᴇʥʛᴇᴇʨ ʷʣʛʘʞ ʭʘʨʫʫʣʘʚ. װתʥʠʡ ʜʘʨʘʘ 
ʙװʭ ᴇʛᴇʛʜᴇʣ ʙʦʣʦʥ ʩʫʨʛʘʛʜʩʘʥ ʭʠʡʤʵʣ ʦʶʫʥʳʛ 
ʘʰʠʛʣʘʥ ʭʦʣʭʠʚʯʠʡʥ װʣʜʵʛʜʵʣ ʥᴇᴇʮʠʡʛ 
ʪʦʜʦʨʭʦʡʣʦʭ ʪʫʨʰʠʣʪʳʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʥ, ʛʘʨʩʘʥ 
 .ʣʵʚװװʟװ ʥʜ 9-ʨ ʟʫʨʘʛʪװʨ ʜװ

9-ʨ ʟʫʨʘʛ. ʍʦʣʭʠʚʯʠʡʥ ʵʣʵʛʜʣʠʡʥ ʪװʚʰʠʥ, װʣʜʵʛʜʵʣ ʥᴇᴇʮʠʡʛ 

ʪʦʜʦʨʭʦʡʣʦʭ ʛʨʘʬʠʢ  

ɼʵʵʨʭ 9-ʨ ʟʫʨʘʛʪ װʟװװʣʩʵʥʯʣʵʥ ʭʦʣʭʠʚʯʠʡʥ 
ʛʵʤʪʣʠʡʥ ʪװʚʰʠʥ ʙʦʣʦʥ װʣʜʵʛʜʵʣ ʥᴇᴇʮʠʡʛ ʭʠʡʤʵʣ 
ʦʶʫʥ ʘʰʠʛʣʘʥ, ʥʘʨʠʡʚʯʣʘʣʪʘʡʛʘʘʨ ʪʦʜʦʨʭʦʡʣʦʭ 
ʙʦʣʦʤʞʪʦʡ. ɼʵʵʨʭ ʛʨʘʬʠʢʠʡʥ ʙʦʩʦʦ ʪʵʥʭʣʵʛʪ 
ʭʦʣʭʠʚʯʠʡʥ ʛʵʤʪʣʠʡʥ װʟװװʣʵʣʪʠʡʛ ʠʣʵʨʭʠʡʣʩʵʥ 
ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ CNN-ʠʡʥ ʛʘʨʘʣʪʳʥ ʫʪʛʫʫʜʳʥ 
ʜʫʥʜʘʞ ʶʤ. ʍʘʨʠʥ ʭʵʚʪʵʵ ʪʵʥʭʣʵʛʪ ʭʦʣʭʠʚʯʠʡʥ 
 ʣʵʚ. ʀʥʛʵʩʥʵʵʨ CNNװװʟװ ʣʜʵʛʜʵʣ ʥᴇᴇʮʠʡʛװ
ʛʘʨʘʣʪʳʥ ʫʪʛʫʫʜʳʥ ʜʫʥʜʞʠʜ װʥʜʵʩʣʵʥ 
ʭʦʣʭʠʚʯʠʡʥ װʣʜʵʛʜʵʣ ʥᴇᴇʮʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ 
ʙʦʣʦʤʞʪʦʡ ʙʦʣʥʦ. 

VI. ɼתɻʅʕʃʊ 

ʕʥʵʭװװ ᴇʛװװʣʣʵʵʨ ʭʠʡʤʵʣ ʦʶʫʥ ʘʰʠʛʣʘʥ ʫʫʨʭʘʡʥ 
ʮʘʭʠʣʛʘʘʥ ʵʢʩʢʘʚʘʪʦʨʳʥ ʭᴇʜᴇʣʛװװʨʠʡʥ 
ʭʦʣʭʠʚʯʠʡʥ ʛʵʤʪʣʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ ʩʠʩʪʝʤʠʡʛ 
ʩʘʥʘʣ ʙʦʣʛʦʚ. ʍʠʡʤʵʣ ʦʶʫʥʘʘʨ CNN-ʠʡʛ 
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ʘʰʠʛʣʘʩʘʥ ʙʘ ʉNN ʥʴ ʭʵʚʠʡʥ ʙʦʣʦʥ ʛʵʤʪʵʣʪʵʡ 
ʭʦʣʭʠʚʯʠʡʥ ᴇʛᴇʛʜʣʠʡʛ 100%-ʠʡʥ װʨ ʜװʥʪʵʡʛʵʵʨ 
ʷʣʛʘʞ ʙʘʡʚ.   

FFT ʰʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʜ ʭʦʣʭʠʚʯʠʡʥ ʛʵʤʪʣʠʡʥ 
ʩʧʝʢʪʨ 410-450 ɻʮ (Hz)-ʜ ʪʦʜʦʨʭʦʡʣʦʛʜʦʚ. ʄᴇʥ 
ʪʦʦʥ ʜʦʭʠʦ ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʥ FFT ʙʦʣʦʥ IFFT 
ʘʨʛʫʫʜʳʛ ʘʰʠʛʣʘʥ ʭʦʣʭʠʚʯʠʡʥ ʛʵʤʪʣʠʡʛ 10%-ʘʘʨ 
ʠʣʵʨʭʠʡʣʵʭ ʙʦʣʦʤʞʪʦʡ ʭʦʣʠʤʦʛ ᴇʛᴇʛʜʣװװʜʠʡʛ 
ʛʘʨʛʘʥ ʘʚʘʚ. ʍʦʣʠʤʦʛ ʙʦʣʦʥ ʭʵʤʞʩʵʥ ᴇʛᴇʛʜʣװװʜ, 
ᴇʤʥᴇ ʥʴ ʩʫʨʛʘʞ ʙʵʣʪʛʵʩʵʥ CNN-ʠʡʛ ʘʰʠʛʣʘʥ 
ʭʦʣʭʠʚʯʠʡʥ ʛʵʤʪʣʠʡʥ ʟʵʨʛʠʡʛ ʭʫʚʠʘʨ ʠʣʵʨʭʠʡʣʞ 
ʙʦʣʦʭ ʵʩʵʭʠʡʛ ʰʘʣʛʘʞ װʟʵʚ. ʐʘʣʛʘʣʪʳʥ ʜװʥʜ 
ʭʦʣʭʠʚʯʠʡʥ ʛʵʤʪʣʠʡʥ ʟʵʨʵʛ ʙʦʣʦʥ װʣʜʵʛʜʵʣ 
ʥᴇᴇʮʠʡʛ ʭʠʡʤʵʣ ʦʶʫʥʜ ʪʫʣʛʫʫʨʣʘʥ ʪʦʜʦʨʭʦʡʣʦʭ 
ʙʦʣʦʤʞʪʦʡ ʥʴ ʪʦʛʪʦʦʛʜʦʚ. 
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ʍʫʨʘʘʥʛʫʡð ñɹʘʷʥ-ᴆʥʜᴇʨò  ʘʣʪʥʳ  װʥʜʩʵʥ ʦʨʜʳʥ ʭװʜʵʨ,  ʯʫʣʫʫʣʛʠʡʥ ʙʘʪ ʙʵʭʠʡʥ ʰʠʥʞ ʯʘʥʘʨʳʥ ʩʫʜʘʣʛʘʘʛ 

ʭʠʡʭʠʡʥ ʪʫʣʜ ʪʫʩ ʦʨʜ ʜʵʵʨ ᴇʨᴇʤʜᴇʞ ʙʫʡ ʛʝʦʣʦʛʠ-ʭʘʡʛʫʫʣʳʥ ʪᴇʣᴇᴇʣᴇʣ ʮʦʦʥʦʛʫʫʜʘʘʩ ʢʝʨʥʠʡʥ ʩʦʨʴʮ ʘʚʩʘʥ ʙᴇʛᴇᴇʜ 

ʜʵʵʞʠʡʛ ʙʵʣʪʛʵʭʜʵʵ ʭᴇʥʜʣᴇʥ ʯʠʛʣʵʣʜ ʟװʩʵʞ ʙʵʣʪʛʵʩʵʥ ʟᴇʚ ʙʦʣʦʥ ʭʘʛʘʩ ʟᴇʚ ʭʵʣʙʵʨʠʡʥ ʜʵʵʞװװʜʠʡʛ ʙʵʣʪʛʵʥ 

ʣʘʙʦʨʘʪʦʨʠʡʥ ʪʫʨʰʠʣʪʳʥ ʘʞʣʳʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ. ʃʘʙʦʨʘʪʦʨʠʡʥ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʜ ʫʫʨʭʘʡʥ ʭʘʞʫʫ ʭʘʥʘʥʳ 

ʪʦʛʪʚʦʨʞʠʣʪ, ᴇʨᴇʤʜʣᴇʛ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ װʥʜʩʵʥ ʧʘʨʘʤʝʪʨװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ, ʵʢʩʢʘʚʘʪʦʨ-ʘʚʪʦʩʘʤʦʩʚʘʣʳʥ 

ʙװʪʵʵʣ ʪʦʦʮʦʭ, ʙʘʷʞʫʫʣʘʭ װʡʣʜʚʵʨʠʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʧʘʨʘʤʝʪʨʠʡʛ  ʩʦʥʛʦʭʦʜ ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘʪʘʡ ʭװʜʵʨ, 

ʯʫʣʫʫʣʛʠʡʥ ʵʟʣʵʭװװʥ ʞʠʥ, ʥʷʛʪ, ʵʣʵʵʭ, ᴇʨᴇʤʜᴇʛʜᴇʭ ʰʠʥʞ ʯʘʥʘʨ, ʩʫʥʘʣʪ, ʰʘʭʘʣʪʳʥ ʙʘʪ ʙʵʭ, ʭʘʪʫʫʣʘʛ, 

ʭʵʚʨʵʛʰʠʣʪ, ʜʦʪʦʦʜ װʨʵʣʪʠʡʥ ᴇʥʮᴇʛ ʟʵʨʵʛ װʟװװʣʵʣʪװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʦʣʥʦ. ʍװʜʵʨ, ʯʫʣʫʫʣʛʠʡʥ  ʥʷʛʪʳʛ 

ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʦʨʯʠʥ װʝʠʡʥ ʛʝʣʠʡʥ ʭʠʡʛ ʘʰʠʛʣʘʥ ʪʦʜʦʨʭʦʡʣʦʭ ʘʨʛʘ, ʘʨʛʘʯʣʘʣʘʘʨ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ ʙʦʣʥʦ. 

ʊϮʣʭϮϮʨ Ϯʛ: ʯʫʣʫʫʣʘʛ, ʯʫʣʫʫʣʛʠʡʥ ʥʷʛʪ, ʵʟʣʵʭϮϮʥ ʞʠʥ, ʫʷʥ ʭʘʨʠʤʭʘʡ ʰʠʥʞ ʯʘʥʘʨ.

1. ʍתɼʕʈ, ʏʋʃʋʋʃɻʀʁʅ ʅʗɻʊʓɻ 

ʊʆɼʆʈʍʆʁʃʆʍ ʉʋɼɸʃɻɸɸ 

ɹʘʷʥ-ᴆʥʜᴇʨʠʡʥ ʘʣʪʥʳ װʥʜʩʵʥ ʦʨʜʳʥ ʭװʜʵʨ, 
ʯʫʣʫʫʣʛʠʡʥ ʥʷʛʪʳʥ ʭʵʤʞʠʣʪʠʡʛ MDMDY ï 300 
ʙװʨʵʥ ʘʚʪʦʤʘʪ ʥʷʛʪ ʭʵʤʞʠʛʯ ʙʘʛʘʞʘʘʨ  ʭʠʡʞ 
ʛװʡʮʵʪʛʵʩʵʥ. ʋʛ ʭʵʤʞʠʛʯ ʙʘʛʘʞ ʥʴ ʛʝʣʠʡʥ ʭʠʡ / He/ 
-ʛ  ʙʠʝʪʵʵʨ ʜʘʤʞʫʫʣʘʭ ʟʘʤʘʘʨ ʭʘʪʫʫ ʙʦʣʦʥ ʰʠʥʛʵʥ 
ʙʠʝʪʠʡʥ ʭʠʡ ʰʠʥʛʵʵʭ ʦʥʦʣʳʥ װʥʜʩʵʥ ʜʵʵʨ 
ʙʦʜʠʩʳʥ ʥʷʛʪʳʛ ʪʦʜʦʨʭʦʡʣʜʦʛ. ʊʦʛʪʤʦʣ 
ʪʝʤʧʝʨʘʪʫʨʪʘʡ ʥᴇʭʮᴇʣʜ ʚʘʢʫʫʤ ʦʨʯʠʥ ʜʘʭʴ ʭʠʡʥ 
ʜʘʨʘʣʪ ʙʘ ʵʟʣʵʭװװʥ  

ʥʴ ʭʠʡʥ ʤʦʣʴ ʪʦʦʪʦʡ ʪʦʛʪʩʦʥ ʭʘʨʴʮʘʘʪʘʡ ʙʘʡʜʘʛ 
ʰʠʥʞ ʯʘʥʘʨ ʜʵʵʨ װʥʜʵʩʣʵʩʵʥ ʘʨʛʘ ʶʤ. װתʥʠʡʛ 
ʪʦʤʲʸʦʛʦʦʨ ʠʣʵʨʭʠʡʣʙʵʣ: 

PV=nRT  (1) 

 /ʥʜ:  P ï ʭʠʡʥ ʜʘʨʘʣʪ /ʇʘװת
V ï ʭʠʡʥ ʵʟʣʵʭװװʥ /ʤ3/ 
n ï ʭʠʡʥ ʤʦʣʴ ʪʦʦ /ʤoʣʴ/ 
T ï ʭʠʡʥ ʭʘʨʴʮʘʥʛʫʡ ʪʝʤʧʝʨʘʪʫʨ 
/ʂʝʣʴʤʠʥ/ 
R ï ʭʠʡʥ ʪʦʛʪʤʦʣ 8*3.14 ʇʘ*ʤ3/ʤʦʣʴ/K 
 

ʕʥʵʭװװ ʥʷʛʪ ʭʵʤʞʠʛʯ ʙʘʛʘʞʥʳ ʭʵʤʞʠʣʪʠʡʥ 
ʩʠʩʪʝʤ ʥʴ ʜʵʵʞʠʡʥ ʭʵʩʵʛ ʙʘ ʘʜʠʣʪʛʘʭ ʭʵʩʵʛ ʭʦʸʨʦʦʩ 
ʙװʨʜʵʥʵ. ɼʵʵʞʠʡʥ ʥʷʛʪʳʛ ʭʵʤʞʠʭ װʝʜ, ʪʦʛʪʩʦʥ 
ʞʠʥʪʵʡ ʜʵʵʞʠʡʛ ʜʵʵʞʠʡʥ ʭʵʩʵʛʪ ʭʠʡʞ, ʪʘʛʠʡʛ ʭʘʘʞ 
ʙʠʪװװʤʞʣʵʭʵʜ ʭʵʤʞʠʛʯ ʙʘʛʘʞ ʥʴ ʘʚʪʦʤʘʪʘʘʨ 
ʜʵʵʞʠʡʥ ʭʵʩʛʠʡʥ ʭʠʡʥ ʜʘʨʘʣʪʳʛ ʪʦʜʦʨʭʦʡʣʜʦʛ.  
ɼʘʨʘʘ ʥʴ ʘʜʠʣʪʛʘʭ ʭʵʩʛʵʵʩ ʜʵʵʞʠʡʥ ʭʵʩʵʛ ʨװװ ʟʦʭʠʭ 
ʭʵʤʞʵʵʥʠʡ ʭʠʡ ʩʦʨʦʥ ʘʚʥʘ. ʕʥʵ ʷʚʮʘʜ ʜʵʵʞʠʡʥ 
ʭʵʩʵʛ ʙʘ ʘʜʠʣʪʛʘʭ ʭʵʩʛʠʡʥ ʭʠʡʥ ʜʘʨʘʣʪʳʥ 
ᴇᴇʨʯʣᴇʣʪʠʡʛ ʭʵʤʞʠʛʯ ʙʘʛʘʞʥʳ ʜʦʪʦʦʜ ʩʠʩʪʝʤʠʡʥ 
ʪʦʦʥ װʟװװʣʵʣʪʠʡʛ װʥʜʵʩʣʵʥ ʜʵʵʞʠʡʥ ʦʚʦʨ ʭʵʤʞʵʵ 
ʙʫʶʫ ʵʟʣʵʭװװʥʠʡʛ ʪʦʜʦʨʭʦʡʣʞ, ʫʣʤʘʘʨ ʜʵʵʞʠʡʥ 
ʥʷʛʪʳʛ ʜʘʨʘʘʭ ʪʦʤʲʸʦʛʦʦʨ ʪʦʦʮʦʦʣʦʥ ʛʘʨʛʘʥʘ. 

r=m/Vs   (2) 

 /ʥʜ: r ï ʜʵʵʞʠʡʥ ʥʷʛʪ /r/cʤ3װת
 m ï ʜʵʵʞʠʡʥ ʤʘʩʩ /ʛ/ 
 Vs ï ʜʵʵʞʠʡʥ ʵʟʣʵʭװװʥ /cʤ3/ 

ʍתɼʕʈ, ʏʋʃʋʋʃɻʀʁʅ ʅʗɻʊʓɻ 

ʊʆɼʆʈʍʆʁʃʉʆʅ ɸɾʃʓʅ תʈ ɼתʅ 

ɻʝʣʠʡ ʘʰʠʛʣʘʥ ʭװʜʵʨ, ʯʫʣʫʫʣʛʠʡʥ ʥʷʛʪʳʛ 
ʪʦʜʦʨʭʦʡʣʦʨ ʵʥʵʭװװ ʘʨʛʘʯʣʘʣ ʥʴ ʫʨʴʜ ᴇʤʥᴇ ʥʴ 
ʤʘʥʘʡ ʦʨʦʥʜ ʭʦʚʦʨ ʭʵʨʵʛʣʵʜʵʛ ʙʘʡʩʘʥ ʘʨʛʘ ʶʤ. 
ᴆʥᴇᴇʜᴇʨ ʜʵʣʭʠʡ ʥʠʡʪʵʵʨ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʭ ʙʦʣʩʦʥ 
ʜʵʚʰʠʣʪʵʪ ʰʠʥʵ ʘʨʛʘ ʶʤ.  

ɹʘʷʥ-ᴆʥʜᴇʨʠʡʥ ʘʣʪʥʳ װʥʜʩʵʥ ʦʨʜʳʥ ʭװʜʵʨ, 
ʯʫʣʫʫʣʛʠʡʥ ʥʷʛʪʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʟʦʨʠʣʛʦʦʨ ʪʫʩ 
ʦʨʜʦʦʩ ʘʚʩʘʥ ʟᴇʚ ʭʵʣʙʵʨʠʡʥ ʜʵʵʞʠʡʥ ʥʵʛ 
ʪʵʥʭʣʵʛʠʡʥ ʜʘʛʫʫʭ ʩʫʥʘʣʪ, ʰʘʭʘʣʪʳʥ ʙʘʪ ʙʵʭʠʡʛ 
ʪʦʜʦʨʭʦʡʣʦʭ ʪʫʨʰʠʣʪʘʥʜ ʦʨʫʫʣʘʭ ʜʵʵʞװװʜʵʵʩ 
ʪᴇʣᴇᴇʣᴇʭ 11 ʜʵʵʞ ʘʚʯ  ʥʷʛʪʳʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʦʣʥʦ.  

ʕʥʵ ʘʨʛʘʜ װʥʜʵʩʣʵʥ ʪʦʜʦʨʭʦʡʣʩʦʥ ɹʘʷʥ-ᴆʥʜᴇʨʠʡʥ 
ʘʣʪʥʳ װʥʜʩʵʥ ʦʨʜʳʥ ʭװʜʵʨ, ʯʫʣʫʫʣʛʠʡʥ ʪᴇʣᴇᴇʣᴇʭ 
ʜʵʵʞʠʡʥ ʥʷʛʪʳʛ ʭװʩʥʵʛʪ 1 -ʜ ʭʘʨʫʫʣʘʚ. 

ʍװʩʥʵʛʪ 1 ɹʘʷʥ-ᴆʥʜᴇʨʠʡʥ ʘʣʪʥʳ װʥʜʩʵʥ ʦʨʜʳʥ ʭװʜʵʨ, 
ʯʫʣʫʫʣʛʠʡʥ ʪᴇʣᴇᴇʣᴇʭ ʜʵʵʞʠʡʥ ʥʷʛʪ 

 ̄
ɼʵʵʞʠʡʥ ʥʵʨ, ʜʫʛʘʘʨ, 
ʮʦʦʥʦʛʠʡʥ ʜʫʛʘʘʨ 

ɼʵʵʞʠʡʥ  
ʞʠʥ 
(ʛ) 

ɼʵʵʞʠʡʥ 
ʵʟʣʵʭװװʥ 

(ʩʤ3) 

ʅʷʛʪ 
(ʛ/ʩʤ3/ ) 

1 
ʎ19-6ʘ,  ɹʦʨʞʠʥ 
ʅ=11.90-12.30,  

8.5837 3.199 2.683 

2 
ʎ21ʘ-6ʘ,  ɹʦʨʞʠʥ 
H=74.50-74.60,  

8.5811 3.172 2.705 

3 
ʎ21-6ʪ, ɹʦʨʞʠʥʛʥʝʡʩ 
ʅ=29.40-29.70,  

5.5836 3.193 2.688 

4 
ʎ21-6ʪ, ɹʦʨʞʠʥʛʥʝʡʩ 
ʅ=29.30-29.40,  

8.5850 3.207 2.677 

5 
ʎ22-4ʪ,         ɻʥʝʡʩ, 
ʅ=63.80-93.95 

8.5831 2.990 2.870 

6 
ʎ18-4ʪ, ɹʦʨʞʠʥʛʥʝʡʩ 
ʅ=26.40-26.50,  

8.5852 3.162 2.715 

mailto:Battsetseg0362@gmail.com
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 ̄
ɼʵʵʞʠʡʥ ʥʵʨ, ʜʫʛʘʘʨ, 
ʮʦʦʥʦʛʠʡʥ ʜʫʛʘʘʨ 

ɼʵʵʞʠʡʥ  
ʞʠʥ 
(ʛ) 

ɼʵʵʞʠʡʥ 
ʵʟʣʵʭװװʥ 

(ʩʤ3) 

ʅʷʛʪ 
(ʛ/ʩʤ3/ ) 

7 
ʎ19-6ʘ, ɹʦʨʞʠʥʛʥʝʡʩ 
ʅ=50.80-50.85,  

8.5839 3.160 2.716 

8 
ʎ22-7ʘ,             ɻʥʝʡʩ  
ʅ=57.30-57.40,     

8.5804 2.943 2.915 

9 
ʎ22-6ʪ,           ɻʥʝʡʩ  
ʅ=52.10-52.20,  

8.5826 2.995 2.866 

10 
ʎ21-6ʪ, ɹʦʨʞʠʥ 
ʛʥʝʡʩ ʅ=53.70-53.85,  

8.5812 3.168 2.709 

11 
ʎ22-4ʪ,        ɻʥʝʡʩ  
ʅ=63.95-64.05,   

8.5842 3.027 2.836 

ʋʛ ʦʨʜʳʥ ʭװʜʵʨ, ʯʫʣʫʫʣʛʠʡʥ ʥʷʛʪ ʥʴ 2.7-2.9 ʛ/ʩʤ3-
ʳʥ ʭʦʦʨʦʥʜ ʭʵʣʙʵʣʟʵʞ ʙʘʡʥʘ. 

II. ʍתɼʕʈ, ʏʋʃʋʋʃɻʀʁʅ ʋʗʅ ʍɸʈʀʄʍɸʁ 

ʐʀʅɾ ʏɸʅɸʈʓɻ ʊʆɼʆʈʍʆʁʃʆʍ 

ʍװʜʵʨ, ʯʫʣʫʫʣʛʠʡʥ ʜʵʵʞʠʜ ʪʘʨʭʩʘʥ ʭʵʪ ʜʫʫʥʳ 
ʜʦʣʛʠʦʥʳ ʭʫʨʜʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʘʨʛʘʯʣʘʣ 

ʘ. ʃʘʙʦʨʘʪʦʨʠʡʥ ʭʵʤʞʠʣʪ ʛϮʡʮʵʪʛʵʭ ʙʘʛʘʞ 
ʭʵʨʵʛʩʵʣ 

ʍװʜʵʨ, ʯʫʣʫʫʣʛʠʡʥ ʜʵʵʞʠʥʜ ʪʘʨʭʘʭ ʭʵʪ ʜʫʫʥʳ 
ʭᴇʥʜʣᴇʥ, ʪʫʫʰ ʜʦʣʛʠʦʥʳ ʪʘʨʭʘʣʪʳʥ ʭʫʨʜʳʛ ʋʂ-
10ʇ ʙʘʛʘʞʠʡʥ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʪʦʜʦʨʭʦʡʣʥʦ. ʍʵʪ 
ʜʫʫʥʳ ʭʵʤʞʠʣʪʠʡʛ ñʍᴇʥʜʣᴇʥ ʙʘ ʪʫʫʰ ʜʦʣʛʠʦʥʳ 
ʪʘʨʭʘʣʪʳʥ ʭʫʨʜʳʛ  ʪʦʜʦʨʭʦʡʣʦʭ ʘʨʛʘʯʣʘʣò-ʳʥ 
ʜʘʛʫʫ ʛװʡʮʵʪʛʵʥʵ. 

ʙ. ʍϮʜʵʨ, ʯʫʣʫʫʣʛʠʡʥ ʜʵʵʞʠʥʜ ʪʘʨʭʘʭ ʭʵʪ ʜʫʫʥʳ 
ʭϺʥʜʣϺʥ, ʪʫʫʰ ʜʦʣʛʠʦʥʳ ʪʘʨʭʘʣʪʳʥ ʭʫʨʜʳʛ 
ʪʦʜʦʨʭʦʡʣʦʭ 

ʍװʜʵʨ, ʯʫʣʫʫʣʛʠʡʥ ʜʵʵʞʠʥʜ ʪʘʨʭʘʭ ʭʵʪ ʜʫʫʥʳ 
ʭᴇʥʜʣᴇʥ, ʪʫʫʰ ʜʦʣʛʠʦʥʳ ʪʘʨʭʘʣʪʳʥ ʭʫʨʜʳʛ 
ʜʘʨʘʘʭ ʪʦʤʲʸʦʛʦʦʨ ʪʦʜʦʨʭʦʡʣʥʦ.  

çp tt

L
V

-
=1    (3) 

ʥʜ:  Vװת t - ñiò-ʨ ʜʵʵʞʠʥʜ ʪʘʨʭʘʭ ʪʫʫʰ ʜʦʣʛʠʦʥʳ 
ʭʫʨʜ 
  L ï ʜʵʵʞʠʡʥ ʟʘʩʘʞ ᴇʥʛᴇʣʩᴇʥ ʭʦʸʨ ʪʘʣʳʥ 
ʭʦʦʨʦʥʜʦʭ ʟʘʡ (ʭʦʸʨ ʭʫʚʘʘʨʠʣʘʛʯʠʡʥ ʭʦʦʨʦʥʜʦʭ 
ʟʘʡ) 
  tp - ʜʵʵʞʠʥʜ ʪʘʨʭʘʭ ʭʵʪ ʜʫʫʥʳ ʜʦʣʛʠʦʥʳ 
ʪʘʨʭʘʣʪʳʥ ʭʫʛʘʮʘʘ 
   tʟ - ʭʦʸʨ ʭʫʚʘʘʨʠʣʘʛʯʠʡʛ ʙʠʝ ʙʠʝʨװװ ʥʴ 
ʰʘʭʩʘʥ װʝʜ ʪʘʨʭʘʭ ʭʵʪ ʜʫʫʥʳ ʜʦʣʛʠʦʥʳ ʪʘʨʭʘʣʪʳʥ 
ʭʫʛʘʮʘʘ ʪʦʦʮʦʦʥʳ ʭʫʨʜ ʙʦʣʛʦʞ ʥʠʡʪ ʭʵʤʞʠʣʪʠʡʥ 
ʘʨʠʬʤʝʪʠʢ ʜʫʥʜʞʠʡʛ ʘʚʜʘʛ.  
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t

ç
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 ʥʜ: V0 - ʪʫʭʘʡʥ ʯʫʣʫʫʣʘʛʪ ʪʘʨʭʘʭ ʭʵʪ ʜʫʫʥʳװת
ʪʫʫʰ ʜʦʣʛʠʦʥʳ ʜʫʥʜʘʞ ʭʫʨʜ 

V t - ñiò-ʨ ʜʵʵʞʠʥʜ ʪʘʨʭʘʭ ʪʫʫʰ ʜʦʣʛʠʦʥʳ 
ʭʫʨʜ 
n - ʭʵʤʞʠʣʪʠʡʥ ʪʦʦ 

ɸʥʠʟʦʪʨʦʧʳʥ ʠʪʛʵʣʮװװʨ ʥʴ 9.0<=
ii

i
n

V

V
K  ʙʘʡʭ 

 ʝʜ ʯʫʣʫʫʣʛʫʫʜʳʥ ʭʫʚʴʜ ʜʘʚʭʘʨʛʳʥ ʜʘʛʫʫ ʙʘװ
ʭᴇʥʜʣᴇʥ ʯʠʛʣʵʣʜ ʪʘʨʭʘʭ ʜʦʣʛʠʦʥʳ ʭʫʨʜʳʛ 
ʪʦʜʦʨʭʦʡʣʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣʜʦʛ. 

ʚ. ʍϮʜʵʨ, ʯʫʣʫʫʣʛʠʡʥ ʫʷʥ ʭʘʨʠʤʭʘʡ ʰʠʥʞ ʯʘʥʘʨʳʛ 
ʪʦʜʦʨʭʦʡʣʦʭ ʘʨʛʘ 

ɼʵʵʞ ʙװʨ ʜʵʵʨ ʭװʜʵʨ, ʯʫʣʫʫʣʘʛ ʜʫʥʜʫʫʨ ʪʘʨʭʘʭ 
ʭᴇʥʜʣᴇʥ ʙʦʣʦʥ ʪʫʫʰ ʜʦʣʛʠʦʥʳ ʭʫʨʜʳʛ 
ʪʦʜʦʨʭʦʡʣʩʥʳ װʥʜʩʵʥ ʜʵʵʨ ʟʫʨʘʛ 1-ʜ װʟװװʣʩʵʥ 
ʘʨʛʘʯʣʘʣʳʥ ʜʘʛʫʫ ʫʷʥ ʭʘʨʠʤʭʘʡʥ ʰʠʥʞ ʯʘʥʘʨʳʥ 
ʙʫʩʘʜ װʟװװʣʵʣʪװװʜʠʡʛ ʵʥʵʭװװ ʘʨʛʘʯʣʘʣʘʘʨ 
ʪʦʜʦʨʭʦʡʣʥʦ.

  

ɿʫʨʘʛ 1. ʍװʜʵʨ, ʯʫʣʫʫʣʛʠʡʥ ʬʠʟʠʢ-ʤʝʭʘʥʠʢʠʡʥ ʰʠʥʞ ʯʘʥʘʨʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʟʦʨʠʣʛʦʦʨ ʙʵʣʪʛʵʞ ʘʚʩʘʥ ʜʵʵʞʥװװʜʠʡʥ 

ʝʨᴇʥʭʠʡ ʙʘʡʜʘʣ
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ɿʫʨʘʛ 2. ʍװʜʵʨ, ʯʫʣʫʫʣʛʠʡʥ ʜʦʣʛʠʦʥ ʪʘʨʭʘʣʪʳʥ ʭʫʨʜ, ʫʷʥ 

ʭʘʨʠʤʭʘʡʥ ʰʠʥʞ ʯʘʥʘʨʳʥ װʟװװʣʵʣʪװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ ʙʣʦʢ 
ʩʭʝʤ  

ʊʘʡʣʙʘʨ: 

ʉɼ ï ʍװʜʵʨ, ʯʫʣʫʫʣʘʛ ʜʫʥʜʫʫʨ ʪʘʨʭʘʭ ʪʫʫʰ 
ʜʦʣʛʠʦʥʳ ʭʫʨʜ, ʤ/ʩʝʢ 

ʉʍ ï ʍװʜʵʨ, ʯʫʣʫʫʣʘʛ ʜʫʥʜʫʫʨ ʪʘʨʭʘʭ ʭᴇʥʜʣᴇʥ 
ʜʦʣʛʠʦʥʳ ʭʫʨʜ, ʤ/ʩʝʢ 

m - ʇʫʘʩʩʦʥʳ ʠʪʛʵʣʮװװʨ 
E ï ʖʥʛʠʡʥ ʤʦʜʫʣʴ    
G ï ʐʠʣʞʠʣʪʠʡʥ ʤʦʜʫʣʴ 
ʂ ï ʕʟʣʵʭװװʥʪ ʭʵʚ ʛʘʞʠʣʪʳʥ ʤʦʜʫʣʴ 
n ï ʭʵʤʞʠʣʪʠʡʥ ʪʦʦ 
tX, tn ï ʪʫʫh ʙʦʣʦʥ ʭᴇʥʜʣᴇʥ ʜʦʣʛʠʦʥʳ 
ʪʘʨʭʘʣʪʳʥ ʭʫʛʘʮʘʘ, ʤ/ʩʝʢ 

ɼתɻʅʕʃʊ: ʍתɼʕʈ, ʏʋʃʋʋʃɻʀʁʅ ʋʗʅ 

ʍɸʈʀʄʍɸʁ ʐʀʅɾ ʏɸʅɸʈʓɻ 

ʊʆɼʆʈʍʆʁʃʉʅʆʆʈ ɻɸʈʉɸʅ תʈ ɼתʅ. 

1. ʏʫʣʫʫʣʛʠʡʥ ʫʷʥ ʭʘʨʠʤʭʘʡʥ ʰʠʥʞ 
ʯʘʥʘʨʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʪʫʨʰʠʣʪʘʥʜ  ʭװʜʵʨ, 
ʯʫʣʫʫʣʛʠʡʥ ʠʭʵʥʭʠʡʛ ʙʫʶʫ ʥʠʡʪ ʜʵʵʞʠʡʥ 
84,6%(187) ʥʴ ʙʦʨʞʠʥ, ʙʦʨʞʠʥʛʥʝʡʩ, 
13.6%(30)-ʠʡʛ ʛʥʝʡʩ,  1.8%(4)- ʠʡʛ  
ʢʚʘʨʮʳʥ ʩʫʜʘʣ, ʢʦʥʪʘʢʪʳʥ ʯʫʣʫʫʣʘʛ 
ʵʟʣʵʞ ʙʘʡʥʘ. ʊʫʨʰʠʣʪʳʥ ʩʫʜʘʣʛʘʘʥʳ 
ʰʫʫʜ װʨ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʦʨʜʳʥ ʭʵʤʞʵʵʥʜ 
ʪᴇʨᴇʣ ʙװʨʠʡʥ ʙʦʨʞʠʥ ʠʭ ʭʵʤʞʵʵʛʵʵʨ 
ʪʘʨʭʩʘʥ ʙᴇʛᴇᴇʜ ʭʫʚʠʨʤʘʣ ᴇᴇʨʯʣᴇʣʪᴇʥʜ 
ʟʘʨʠʤ ʥʴ ʥʵʣʵʵʜ ʦʨʞ, ʘʥ ʮʘʚ װװʩʵʞ, 
ʙʫʪʨʘʣʜ ʠʭ ʦʨʩʦʥ ʙʘʡʭʘʜ ʟʘʨʠʤ ʥʴ ʦʨʜʳʥ 
ʛװʥʜ ʘʥ ʮʘʚ ʙʘʛʘʪʘʡ, ʤʘʰ ʥʷʛʪ, ʭʘʪʫʫ 
ʙʘʡʛʘʘ ʙʘʡʜʘʣ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ. ʆʨʜʳʥ 
ʭʵʤʞʵʵʥʜ ʪʫʫʰ ʜʦʣʛʠʦʥʳ ʭʫʨʜ 3303-5625 
ʤ/ʩ, ʭᴇʥʜʣᴇʥ ʜʦʣʛʠʦʥʳ ʭʫʨʜ 1943,3-
3085,6 ʤ/ʩ, ʖʥʛʠʡʥ ʤʦʜʫʣʴ 3,77-
114,5*106 ʢʛ/ʩʤ2, ʰʠʣʞʠʣʪʠʡʥ ʤʦʜʫʣʴ ʥʴ 
8,71-29,3*106 ʢʛ/ʩʤ2, ʭʵʚ ʛʘʞʠʣʪʳʥ 
ʤʦʜʫʣʴ15,2-72,2* 106 ʢʛ/ʩʤ2 ʙʘʡʥʘ. 

2. ʊʫʩ ʦʨʜʳʥ ʭװʜʵʨ, ʯʫʣʫʫʣʛʠʡʥ ʥʷʛʪʳʛ 11 
ʜʵʵʞʠʥʜ ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʜʫʥʜʞʘʘʨ 2,7-2,9 
ʛ/ʩʤ3 , ʵʟʣʵʭװװʥ ʞʠʥʛ ʥʠʡʪ ʭװʜʵʨ, 

ʯʫʣʫʫʣʛʠʡʥ ʜʵʵʞʠʥʜ ʪʦʜʦʭʦʡʣʦʭʦʜ 1,29-
2,9 ʛ/ʩʤ3 ʜʫʥʜʞʘʘʨ 2,5 ʛ/ʩʤ3 ʙʘʡʥʘ. 
ʕʟʣʵʭװװʥ ʞʠʥ, ʥʷʛʪʳʥ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ 
ʭʘʨʛʘʣʟʘʭ ʯʫʣʫʫʣʛʫʫʜʳʥ ʥװʭ ʩװʚʵʨʭʵʛ 
ʰʠʥʞ ʯʘʥʘʨʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʙʦʣʦʤʞʪʦʡ 
ʶʤ. 

3. ʍװʜʵʨ, ʯʫʣʫʫʣʛʠʡʥ ʫʷʥ ʭʘʨʠʤʭʘʡʥ ʰʠʥʞ 
ʯʘʥʘʨʳʥ װʟװװʣʵʣʪװװʜʠʡʛ ʭװʜʵʨ, 
ʯʫʣʫʫʣʛʠʡʥ ʥʷʛʪ, ʵʟʣʵʭװװʥ ʞʠʥʛ 
ʪʦʜʦʨʭʦʡʣʩʦʥ ʜʵʵʞװװʜʠʡʥ װʨ ʜװʥʛ 
ʘʰʠʛʣʘʥ ʪʦʜʦʨʭʦʡʣʩʦʥ ʙᴇʛᴇᴇʜ ʙʫʩʘʜ 
ʜʵʵʞʥװװʜʵʜ ʪʦʜʦʨʭʦʡʣʦʭ ʰʘʘʨʜʣʘʛʘ 
ʛʘʨʚʘʣ ʦʨʜʳʥ ʛװʥʵʵʩ ʥʴ ʭʘʤʘʘʨʫʫʣʘʥ 
ʯʫʣʫʫʣʛʠʡʥ ʥʵʨʵʵʨ ʥʴ ʵʟʣʵʭװװʥ ʞʠʥʛ ʥʴ 
ʩʦʥʛʦʥ ʘʚʯ ʪʦʜʦʨʭʦʡʣʞ ʙʦʣʥʦ. 

ɸʐʀɻʃɸʉɸʅ ʄɸʊɽʈʀɸʃ 

1. ɸ.ɼ.ʈʫʙʘʥ, ɻ.ʊʫʣʛʘ, ɼ.ɹʘʪʞʘʨʛʘʣ, 
ʃ.ᴆʣʟʠʡʭʠʰʠʛ ñʄʝʪʦʜʠʢʘ ʦʪʙʦʨʘ ʧʨʦʙ ʠ 
ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 
ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜò ʄʦʩʢʚʘ. 1984ʛ 

2. ñʋʫʨʭʘʡʥ ʭᴇʨʩʥʠʡ ʯʫʣʫʫʣʛʠʡʥ ʬʠʟʠʢ-
ʤʝʭʘʥʠʢʠʡʥ ʰʠʥʞ ʯʘʥʘʨʳʥ ʩʫʜʘʣʛʘʘò 
ʕʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʪʘʡʣʘʥ, ʋɹ 2003 ʦʥ 

3. ʊᴇʚ ʘʡʤʛʠʡʥ  ɹʘʷʥ ʩʫʤʳʥ ɹʘʷʥ-ᴇʥʜᴇʨʠʡʥ 
ʘʣʪʥʳ ʦʨʜʳʥ ʛʠʜʨʦʛʝʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘʥʳ 
ʘʞʣʳʥ ʪʘʡʣʘʥ  ʋɹ 2010 ʦʥ 

4. ʊᴇʚ ʘʡʤʛʠʡʥ ɹʘʷʥ ʩʫʤʳʥ ɹʘʷʥ-ᴇʥʜᴇʨʠʡʥ 
ʘʣʪʥʳ װʥʜʩʵʥ ʦʨʜʳʥ ʭװʜʵʨ, ʯʫʣʫʫʣʛʠʡʥ 
ʬʠʟʠʢ-ʤʝʭʘʥʠʢʠʡʥ ʰʠʥʞ ʯʘʥʘʨʳʥ 
ʩʫʜʘʣʛʘʘʥʳ ʪʘʡʣʘʥ  ʋɹ 2011 ʦʥ 

5. ɽ.ʅʦʝʢ & J.W.Bray  ñRock slope 
Engineeringò book, Third edition, 1981
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ɸɺɸɸʈʀʁʅ ʊɸʉʈɸʃʊ, ʉʋʃ ɿʆɻʉʆʃʊʓʅ ʉʋɼɸʃɻɸɸ 
 

ʉʘʡʞʘʘʛʠʡʥ ʕʨʜʵʥʵʮʵʮʵʛ1, ɾʘʤʲʷʘʥʭʦʨʦʣʦʦʛʠʡʥ ʎʵʚʵʛʤʠʜ2 

1 ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ, ɻʋʋʉ, ʕʨʜʵʩ ʙʦʣʦʚʩʨʫʫʣʘʣʪ, ʠʥʞʝʥʝʨʯʣʵʣʠʡʥ ʩʘʣʙʘʨ 
 2 ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ, ɻʋʋʉ, ʕʨʜʵʩ ʙʦʣʦʚʩʨʫʫʣʘʣʪ, ʠʥʞʝʥʝʨʯʣʵʣʠʡʥ ʩʘʣʙʘʨ 

erdenetsetseg_s@must.edu.mn1, tsevegmid@must.edu.mn2 

 

ʍʫʨʘʘʥʛʫʡ - ʕʥʵ ᴇʛװװʣʵʣʜ ɹʘʛʘʥʫʫʨʳʥ ʥװװʨʩʥʠʡ ʫʫʨʭʘʡʥ ʠʣ ʫʫʨʭʘʡʥ ʮʘʭʠʣʛʘʘʥ ʰʫʛʘʤ ʩװʣʞʵʵʥʠʡ ʥʘʡʜʚʘʨʪ 

ʘʞʠʣʣʘʛʘʘʥʳ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ װʨ ʜװʥʛ ʘʚʯ װʟʵʚ.  ɹʘʛʘʥʫʫʨʳʥ ʥװװʨʩʥʠʡ ʠʣ ʫʫʨʭʘʡʥ ʮʘʭʠʣʛʘʘʥ ʰʫʛʘʤ 

ʩװʣʞʵʵʥʠʡ ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʥʳ 2017-2021 ʦʥʳ ʩʫʜʘʣʛʘʘʥʘʘʩ ʘʚʯ װʟʵʭʵʜ 1265 ʫʜʘʘʛʠʡʥ ʘʚʘʘʨʠʡʥ ʪʘʩʨʘʣʪ, 

1447.6 ʮʘʛʠʡʥ ʩʫʣ ʟʦʛʩʦʣʪ ʛʘʨʩʘʥ. װתʥʵʵʩ ʵʢʩʢʘʚʘʪʦʨʳʥ ʜʘʤʞʫʫʣʘʭ ʘʛʘʘʨʳʥ ʰʫʛʘʤ, ʫʷʥ ʢʘʙʝʣʴ, ʮʘʭʠʣʛʘʘʥ 

ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʥʠʡʪ ʵʚʜʨʵʣ ʛʵʤʪʵʣ ʥʴ ʘʚʘʘʨʳʥ ʪʘʩʨʘʣʪʳʥ 60.2 %, ʩʫʣ ʟʦʛʩʦʣʪʳʥ 45% -ʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ. 

 ʥʠʡ ʫʨʰʛʘʘʨ 1407 ʵʢʩʢʘʚʘʪʦʨ ʩʫʣ ʟʦʛʩʦʞ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʠʭʵʵʭʵʥ ʭʦʭʠʨʦʣ ʫʯʠʨʩʘʥ. ɸʚʘʘʨʠʡʥװת

ʪʘʩʨʘʣʪʳʥ ʭʘʤʛʘʘʣʘʣʪ ʘʞʠʣʣʘʩʘʥ ʙʘʡʜʣʘʘʨ ʥʴ ʘʚʯ װʟʚʵʣ 70 ʦʨʯʠʤ ʭʫʚʴ ʥʴ ʥʵʛ ʬʘʟʳʥ ʛʘʟʘʨʜʣʘʛʳʥ 

ʭʘʤʛʘʘʣʘʣʪʘʘʨ ʪʘʩʘʨʩʘʥ ʙʘʡʛʘʘ ʪʫʣ ʜʘʨʘʘʛʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʘʘʨ ʥʵʛ ʬʘʟʳʥ ʛʘʟʘʨʜʣʘʛʳʥ ʘʚʘʘʨʠʡʥ 

ʪʘʩʨʘʣʪʳʛ ʥʘʨʠʡʚʯʣʘʥ ʩʫʜʣʘʭ ʥʴ ʟװʡʪʵʡ. 

ʊϮʣʭϮϮʨ Ϯʛ - ʠʣ ʫʫʨʭʘʡ, ʮʘʭʠʣʛʘʘʥ ʰʫʛʘʤ ʩϮʣʞʵʵ, ʘʚʘʘʨʠʡʥ ʪʘʩʨʘʣʪ, ʩʫʣ ʟʦʛʩʦʣʪ, ʥʘʡʜʚʘʨʪ ʘʞʠʣʣʘʛʘʘ

ʆʈʐʀʃ 

ʀʣ ʫʫʨʭʘʡʥ ʙװʪʵʵʤʞʠʡʛ ʜʵʵʰʣװװʣʵʭʵʜ ʥᴇʣᴇᴇʣʜᴇʛ 
ʥʵʥ ʯʫʭʘʣ ʭװʯʠʥ ʟװʡʣװװʜʠʡʥ ʥʵʛ ʥʴ ʫʫʨʭʘʡʥ 
ʮʘʭʠʣʛʘʘʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʪʘʩʨʘʣʪʛװʡ, 
ʘʶʫʣʛװʡ, ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʛ ʭʘʥʛʘʭ 
ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʜʘʛ. ʀʣ ʫʫʨʭʘʡʥ ʩװʣʞʵʵ, ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞ ʥʴ ʠʣ ʘʛʘʘʨʪ ʯʠʡʛ, ʭʠʡ, ʪʦʦʩ ʟʵʨʵʛ 
ʙʠʯʠʣ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʙʘʡʥʛʳʥ װʡʣʯʣʵʣ ʜʦʨ 
ʘʞʠʣʣʘʜʘʛ. ɸʞʣʳʥ ʙʘʡʨʫʫʜ ʥʴ ʪʘʨʭʤʘʣ, 
ʭᴇʜᴇʣʛᴇᴇʥʪʵʡ ʙʘʡʜʛʘʘʩ ʛʘʜʥʘ ʪʵʩʵʣʛʵʵ ʟʵʨʵʛ ʙʫʩʘʜ 
ʦʣʦʥ ʪᴇʨʣʠʡʥ ʤʝʭʘʥʠʢ װʡʣʯʣʵʣʜ ᴇʨʪᴇʞ ʵʚʜʵʨʯ 
ʩʘʘʪʜʘʛ, ʙʘʡʛʘʣʴ ʮʘʛ ʫʫʨʳʥ ʙʘ ʫʫʣʳʥ ʘʞʣʳʥ 
ᴇʚᴇʨʤᴇʮ ʭװʥʜ ʥᴇʭʮᴇʣʜ ʘʞʠʣʣʘʜʘʛ.  ʀʣ ʫʫʨʭʘʡʥ ʷʥʟ 
ʙװʨʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʮʘʭʠʣʛʘʘʥ ʭʘʥʛʘʤʞʠʡʥ 
ʩʭʝʤʠʡʛ װʨ ʘʰʠʛʪʘʡ ʩʦʥʛʦʭ, ʮʘʭʠʣʛʘʘʥ ʩװʣʞʵʵ, 
ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʥʘʡʜʚʘʨʪʘʡ, ʘʶʫʣʛװʡ 
ʘʞʠʣʣʘʛʘʘʛ ʭʘʥʛʘʭ ʥʴ ʭװʥʜ ʘʩʫʫʜʘʣ ʶʤ. ʀʣ 
ʫʫʨʭʘʡʥ ʮʘʭʠʣʛʘʘʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʠʭʵʥʭ 
ʭʵʩʵʛ ʥʴ ʛʘʜʘʘ, ʠʣ ʙʘʡʨʣʘʜʘʛ ʫʯʠʨ ʪʵʜʛʵʵʨʠʡʥ 

ʘʰʠʛʣʘʣʪʳʥ װʝʠʡʥ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘ, ʮʘʭʠʣʛʘʘʥ 
ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʰʫʛʘʤʳʥ 
ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʛ ʭʘʥʛʘʭ ʰʘʘʨʜʣʘʛʘ ᴇʥʜᴇʨ 
ʪʘʚʠʛʜʜʘʛ. 

ɹɸɻɸʅʋʋʈʓʅ ʅתתʈʉʅʀʁ ʀʃ ʋʋʈʍɸʁʅ 

ʐʋɻɸʄ ʉתʃɾʕʕʅʀʁ ᴆʅᴆᴆɻʀʁʅ 

ɹɸʁɼɸʃɼ ʍʀʁʉʕʅ ʉʋɼɸʃɻɸɸ 

ʀʣ ʫʫʨʭʘʡʥ ʮʘʭʠʣʛʘʘʥʳ ʘʶʫʣʛװʡ ʙʦʣʦʥ 
ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʥʳ ʪװʚʰʠʥʛ ʠʣʵʨʭʠʡʣʵʭ ʥʵʛ 
ʯʫʭʘʣ װʟװװʣʵʣʪ ʥʴ ʮʘʭʠʣʛʘʘʥʳ ʘʚʘʘʨʠʡʥ ʪʘʩʨʘʣʪ, 
ʩʫʣ ʟʦʛʩʦʣʪʳʥ ʰʘʣʪʛʘʘʥ ʙʘʡʜʘʛ ʫʯʠʨ ɹʘʛʘʥʫʫʨʳʥ 
ʥװװʨʩʥʠʡ ʠʣ ʫʫʨʭʘʡʜ ʛʘʨʩʘʥ ʮʘʭʠʣʛʘʘʥʳ ʘʚʘʘʨʳʥ 
ʪʘʩʨʘʣʪ, ʩʫʣ ʟʦʛʩʦʣʪʳʥ ʙʘʡʜʘʣʜ ʩʫʜʘʣʛʘʘ ʭʠʡʚ. 

ɹʘʛʘʥʫʫʨʳʥ ʥװװʨʩʥʠʡ ʠʣ ʫʫʨʭʘʡʥ ʮʘʭʠʣʛʘʘʥ 
ʩװʣʞʵʵʥʠʡ ʵʣʝʤʝʥʪװװʜʠʡʥ ʥʘʡʜʚʘʨʪʘʡ 
ʘʞʠʣʣʘʛʘʘʥʳ ʪװʚʰʠʥʛ ʪʦʜʦʨʭʦʡʣʞ ʙʫʡ ʩʘʘʪʣʳʥ 
 ʥʵʣʛʵʵʛ 2017-2021 ʦʥʳ ʩʪʘʪʠʩʪʠʢ ᴇʛᴇʛʜʣʠʡʥװ
.ʣʵʚװװʟװ ʩʥʵʛʪ 1-ʜװʥʜʩʵʥ ʜʵʵʨ ʛʘʨʛʘʞ ʭװ

ʍװʩʥʵʛʪ 1. ɹʘʛʘʥʫʫʨʳʥ ʥװװʨʩʥʠʡ ʠʣ ʫʫʨʭʘʡʥ ʮʘʭʠʣʛʘʘʥ ʰʫʛʘʤ ʩװʣʞʵʵʥʜ ʛʘʨʩʘʥ ʮʘʭʠʣʛʘʘʥʳ ʘʚʘʘʨʠʡʥ ʪʘʩʨʘʣʪ ʙʘ ʩʫʣ 
ʟʦʛʩʦʣʪ (2017-2021 ʦʥ 

ʊʘʩʨʘʣʪ ʛʘʨʩʘʥ ʵʣʝʤʝʥʪ 
ɸʚʘʘʨʠʡʥ 

ʪʘʩʨʘʣʪʳʥ 

ʉʫʣ ʟʦʛʩʦʣʪʳʥ 

ʭʫʛʘʮʘʘ 

ɼʘʛʘʞ ʟʦʛʩʩʦʥ ʵʢʩʢʘʚʘʪʦʨ 

ʳʥ ʪʦʦ (ʜʘʚʭʘʨʜʩʘʥ ʪʦʦ) 
ɸʞʠʣʣʘʩʘʥ ʭʘʤʛʘʘʣʘʣʪ 

ʪʦʦ ʭʫʚʴ ʮʘʛ ʭʫʚʴ  ɿɿ ʄʊʆ ʄʊɿ 

ɽʨᴇʥʭʠʡ ʙʫʫʨʫʫʣʘʭ ʜʵʜ ʩʪʘʥʮʘʜ 78 6.2 61.1 4.2 121 28 7 0 

ɸʛʘʘʨʳʥ ʰʫʛʘʤ 275 21.7 348.6 24.1 351 75 40 16 

ɿʘʣʛʘʭ ʧʫʥʢʪ 26 2.1 31.3 2.2 20 13 2 6 

ʕʢʩʢʘʚʘʪʦʨʳʥ ʢʘʙʝʣʴ 330 26.1 222.5 15.4 318 118 37 11 

ʕʢʩʢʘʚʘʪʦʨʳʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ 157 12.4 80 5.5 134 49 15 6 

ɿᴇᴇʚʨʠʡʥ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳʥ ʜʵʜ ʩʪʘʥʮ 46 3.6 31.4 2.2 31 7 4 6 

ʉʠʩʪʝʤʵʵʩ ʪʘʩʘʨʩʘʥ 9 0.7 12.9 0.9 4    

ʎʘʛ ʘʛʘʘʨʳʥ ʩʘʘʪʘʣ 171 13.5 483.8 33.4 188 19 13 5 

ɻʵʤʪʵʣ ʠʣʨʵʵʛװʡ 173 13.7 176 12.1 240 45 14 5 

ʅʠʡʪ 1265 100 1447.6 100 1407 354 132 55 
ʊʘʡʣʙʘʨ:  ɿɿ ï ɿʘʱʠʪʘ ʟʘʟʝʤʣʝʥʠʷ (ɻʘʟʘʨʜʣʘʛʳʥ ʭʘʤʛʘʘʣʘʣʪ)  

ʄʊʆ ï ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʢʦʚʘʷ ʦʪʩʝʯʢʘ (ʐʫʫʨʭʘʡ ʭʘʤʛʘʘʣʘʣʪ)   

ʄʊɿ ï ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʢʦʚʘʷ ʟʘʱʠʪʘ (ʀʭ ʛװʡʜʣʠʡʥ ʭʘʤʛʘʘʣʘʣʪ)  

ɹʘʛʘʥʫʫʨʳʥ ʥװװʨʩʥʠʡ ʠʣ ʫʫʨʭʘʡʥ ʮʘʭʠʣʛʘʘʥ 
ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤʜ 2017-2021 ʦʥʜ ʥʠʡʪ 1265 

ʘʚʘʘʨʠʡʥ ʪʘʩʨʘʣʪ, 1447.6 ʮʘʛʠʡʥ ʩʫʣ ʟʦʛʩʦʣʪ 
ʛʘʨʩʘʥ ʙʘʡʥʘ. װתʥʵʵʩ ʭʘʤʛʠʡʥ ʠʭ ʩʘʘʪʘʣ ʛʘʨʜʘʛ 

mailto:erdenetsetseg_s@must.edu.mn1
mailto:tsevegmid@must.edu.mn2


ʕʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ 50 ʜʫʛʘʘʨ ʙʘʛʘ ʭʫʨʘʣ 

80 

ʭʵʩʵʛ ʥʴ ʵʢʩʢʘʚʘʪʦʨʳʥ ʪʵʞʵʵʣʠʡʥ ʢʘʙʝʣʴ ʙʘ 
ʮʘʭʠʣʛʘʘʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, ʮʘʭʠʣʛʘʘʥ 
ʜʘʤʞʫʫʣʘʭ ʘʛʘʘʨʳʥ ʰʫʛʘʤ ʙᴇʛᴇᴇʜ ʵʜʛʵʵʨ ʥʴ ʥʠʡʪ 
ʪʘʩʨʘʣʪʳʥ 60.2 %, ʩʫʣ ʟʦʛʩʦʣʪʳʥ 45% ʙʫʶʫ 651.1 
ʮʘʛʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ. ʄᴇʥ ʥʠʡʪ ʘʚʘʘʨʠʡʥ ʪʘʩʨʘʣʪʳʥ 
27.2%, ʩʫʣ ʟʦʛʩʦʣʪʳʥ 45.5% ʙʫʶʫ 659.8 ʮʘʛʠʡʥ 
ʩʘʘʪʣʳʥ ʰʘʣʪʛʘʘʥ ʪʦʜʦʨʭʦʡʛװʡ ʙʦʣʦʥ ʮʘʛ ʘʛʘʘʨʳʥ 
ʩʘʘʪʘʣ ʵʟʵʣʞ ʙʘʡʥʘ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ ʜʵʵʨʭ ʪʘʚʘʥ 
ʪʦʭʠʦʣʜʣʦʦʨ ʥʠʡʪ ʘʚʘʘʨʠʡʥ ʪʘʩʨʘʣʪʳʥ 87.4%, ʩʫʣ 
ʟʦʛʩʦʣʪʳʥ 90.5% ʙʫʶʫ 1310.9 ʮʘʛʠʡʥ ʩʘʘʪʘʣ ʛʘʨʯ 
ʙʘʡʥʘ. װתʥʠʡ ʫʨʰʛʘʘʨ 1407 ʵʢʩʢʘʚʘʪʦʨ ʩʫʣ ʟʦʛʩʦʞ 
ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʠʭʵʵʭʵʥ ʭʦʭʠʨʦʣ ʫʯʠʨʩʘʥ. 
ɸʚʘʘʨʠʡʥ ʪʘʩʨʘʣʪʳʥ ʭʘʤʛʘʘʣʘʣʪ ʘʞʠʣʣʘʩʘʥ 
ʙʘʡʜʣʘʘʨ ʥʴ ʘʚʯ װʟʚʵʣ 70 ʦʨʯʠʤ ʭʫʚʴ ʥʴ ʥʵʛ ʬʘʟʳʥ 
ʛʘʟʘʨʜʣʘʛʳʥ ʭʘʤʛʘʘʣʘʣʪʘʘʨ ʪʘʩʘʨʩʘʥ ʩʪʘʪʠʩʪʠʢ ʪʦʦ 
ʛʘʨʘʚ. 

ʍװʩʥʵʛʪ 1-ʜ װʟװװʣʩʵʥ ʩʪʘʪʠʩʪʠʢ ʩʫʜʘʣʛʘʘʛ ʟʫʨʘʛ 1-
ʜ ʫʫʨʭʘʡʥ ʘʚʘʘʨʠʡʥ ʪʘʩʨʘʣʪʳʛ ʭʫʚʠʘʨ, ʟʫʨʘʛ 2-ʜ 
ʫʫʨʭʘʡʥ ʩʫʣ ʟʦʛʩʦʣʪʳʛ ʭʫʚʠʘʨ, ʟʫʨʘʛ 3-ʜ ʫʫʨʭʘʡʥ 
ʘʚʘʘʨʠʡʥ ʪʘʩʨʘʣʪʳʥ ʭʘʤʛʘʘʣʘʣʪ ʘʞʠʣʣʘʩʘʥ 
ʙʘʡʜʣʳʛ ʭʫʚʠʘʨ ʪʫʩ ʪʫʩ ʛʨʘʬʠʢʘʘʨ ʭʘʨʫʫʣʘʚ.  

 

ɿʫʨʘʛ 1. ʋʫʨʭʘʡʥ ʘʚʘʘʨʠʡʥ ʪʘʩʨʘʣʪ ʭʫʚʠʘʨ 

ɿʫʨʘʛ 2. ʋʫʨʭʘʡʥ ʩʫʣ ʟʦʛʩʦʣʪ ʭʫʚʠʘʨ 

ɿʫʨʘʛ 3. ʋʫʨʭʘʡʥ ʘʚʘʘʨʠʡʥ ʪʘʩʨʘʣʪʳʥ ʭʘʤʛʘʘʣʘʣʪ ʘʞʠʣʣʘʩʘʥ 

ʙʘʡʜʘʣ ʭʫʚʠʘʨ  

ɸʚʘʘʨʠʡʥ ʩʫʣ ʟʦʛʩʦʣʪʳʥ ʠʭʵʵʭʵʥ ʭʵʩʛʠʡʛ ʵʟʵʣʞ 
ʙʘʡʛʘʘ ʵʢʩʢʘʚʘʪʦʨʳʥ ʪʵʞʵʵʣʠʡʥ ʢʘʙʝʣʴ, ʘʛʘʘʨʳʥ 
ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʰʫʛʘʤ, ʵʢʩʢʘʚʘʪʦʨʳʥ ʙʦʣʦʥ 
ʝʨᴇʥʭʠʡ ʙʫʫʨʫʫʣʘʭ ʜʵʜ ʩʪʘʥʮʳʥ ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞʠʥʜ ʛʘʨʩʘʥ ʘʚʘʘʨʠʡʥ ʪʘʩʨʘʣʪ, ʩʫʣ 
ʟʦʛʩʦʣʪʳʥ ʙʘʡʜʣʳʛ ʘʚʯ װʟʚʵʣ ʜʘʨʘʘʭ ʦʥʮʣʦʛ 
ʙʘʡʜʣʫʫʜ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ.  

ʕʢʩʢʘʚʘʪʦʨʳʥ ʪʵʞʵʵʣʠʡʥ ʢʘʙʝʣʴʜ ʛʘʨʩʘʥ ʛʵʤʪʵʣ, 
ʩʘʘʪʣʳʛ ʜʦʪʦʨ ʥʴ ʘʥʛʠʣʞ ʭװʩʥʵʛʪ 2-ʪ ʭʘʨʫʫʣʘʚ. 
 ʟʭɻʵʜ ʢʘʙʝʣʴ ʙʫʫʜʘʭ ʛʵʤʪʵʣ ʥʠʡʪװ ʥʵʵʩװת
ʘʚʘʘʨʠʡʥ ʪʘʩʨʘʣʪʳʥ 97.9%, ʩʫʣ ʟʦʛʩʦʣʪʳʥ 97.8% 
ʵʟʵʣʞ ʙʘʡʥʘ. 

ʍװʩʥʵʛʪ 2. ʕʢʩʢʘʚʘʪʦʨʳʥ ʪʵʞʵʵʣʠʡʥ ʢʘʙʝʣʠʡʥ 
ʛʵʤʪʵʣ, ʩʘʘʪʘʣ 

ʊʘʩʨʘʣʪ ʛʘʨʩʘʥ ʵʣʝʤʝʥʪ 

ɸʚʘʘʨʠʡʥ 

ʪʘʩʨʘʣʪʳʥ 

ʉʫʣ ʟʦʛʩʦʣʪʳʥ 

ʭʫʛʘʮʘʘ 

ʪʦʦ ʭʫʚʴ ʮʘʛ ʭʫʚʴ 

ɻʘʨʛʘʣʛʘʘʥʳ ʢʘʙʝʣʴ ʙʫʫʜʩʘʥ 7 2.1 14.2 6.4 

ʊʵʞʵʵʣʠʡʥ ʢʘʙʝʣʠʡʥ ʙʫʫʜʩʘʥ 83 25.4 64.2 29.1 

ʂʘʙʝʣʴ ʤʫʬʴʪʘʥ  ʜʵʵʨʵʵ ʙʫʫʜʩʘʥ 27 8.3 14.1 6.4 

ʂʘʙʝʣʴ ʙʦʨʥʦʡ ʜʵʵʨʵʵ ʙʫʫʜʩʘʥ 58 17.7 36.9 16.8 

ʗʂʅʆ ʩʝʨʠʡʥ ʟʘʣʛʘʭ ʧʫʥʢʪʳʥ ʘʨʜ 

ʢʘʙʝʣʴ ʙʫʫʜʩʘʥ 
65 19.9 36.1 16.4 

2ʂɺʕ ʰʢʘʬʥʳ ʙʦʛʠʥʦ ʢʘʙʝʣʴ 
ʙʫʫʜʩʘʥ 

23 7 13.7 6.2 

ɿʗʂʅʆ ʩʝʨʠʡʥ ʟʘʣʛʘʭ ʙʦʛʠʥʦ 

ʢʘʙʝʣʴ ʙʫʫʜʩʘʥ 
16 4.9 10.9 5 

ʊʦʢ ʢʦʣʴʮʥʳ ʙʦʛʠʥʦ ʢʘʙʝʣʴ 
ʙʫʫʜʩʘʥ 

30 9.2 19.6 8.9 

ᴆʨʤʠʡʥ ʪʵʞʵʵʣʠʡʥ ʢʘʙʝʣʴ ʙʫʫʜʩʘʥ 11 3.4 5.7 2.6 

ʄʝʭʘʥʠʢ ʛʵʤʪʵʣ  7 2.1 4.8 2.2 

ʅʠʡʪ 327 100 220.2 100 

ʀʣ ʫʫʨʭʘʡʥ ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʘʛʘʘʨʳʥ  
ʰʫʛʘʤʜ ʛʘʨʩʘʥ ʛʵʤʪʵʣ ʩʘʘʪʣʳʛ ʭװʩʥʵʛʪ 3-ʜ װʟװװʣʵʚ. 
ʍװʩʥʵʛʪʵʵʩ װʟʵʭʵʜ ʜʘʤʞʫʫʣʘʛʯ ʰʫʛʘʤ ʪʘʩʘʨʩʘʥ ʙʘ 
ʰװʨʛʵʣʮʩʵʥ, ʘʚʪʦʩʘʤʦʩʚʘʣ ʰʫʛʘʤ ʰװʨʛʵʩʵʥ ʟʵʨʵʛ 
ʪʘʩʨʘʣʪʫʫʜ ʥʠʡʪ ʘʚʘʘʨʠʡʥ ʪʘʩʨʘʣʪʳʥ 74.9%, ʩʫʣ 
ʟʦʛʩʦʣʪʳʥ 64.8% ʵʟʵʣʞ ʙʘʡʥʘ. ʕʜʛʵʵʨ ʵʚʜʨʵʣ ʥʴ 
ʘʛʘʘʨʳʥ ʰʫʛʘʤʳʥ ʜʘʤʞʫʫʣʘʛʯ ʫʪʘʩʥʳ ʙʵʭʵʣʛʵʵ, 
ʙʘʪ ʙᴇʭ ʙʦʣʦʥ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ ʷʚʮʪʘʡ 
ʭʦʣʙʦʦʪʦʡ ʶʤ.  

ʍװʩʥʵʛʪ 3. ɸʛʘʘʨʳʥ ʰʫʛʘʤʳʥ ʛʵʤʪʵʣ, ʩʘʘʪʘʣ 

ɻʵʤʪʵʣ, ʩʘʘʪʘʣ 

ɸʚʘʘʨʠʡʥ 
ʪʘʩʨʘʣʪʳʥ 

ʉʫʣ ʟʦʛʩʦʣʪʳʥ 
ʭʫʛʘʮʘʘ 

 ʪʦʦ ʭʫʚʴ ʮʘʛ ʭʫʚʴ 

ʐʫʛʘʤʳʥ ʜʘʤʞʫʫʣʘʛʯ ʫʪʘʩ 

ʪʘʩʘʨʩʘʥ 
17 6.2 21.5 6.2 

ʐʫʛʘʤʳʥ ʜʘʤʞʫʫʣʘʛʯ ʫʪʘʩ 

ʰװʨʛʵʩʵʥ 
142 51.6 161.8 46.4 

ʊʫʣʛʫʫʨ ʭʫʛʘʨʩʘʥ 8 2.9 17.8 5.1 

ʀʟʦʣʷʪʦʨ ʤʫʣʪʘʨʩʘʥ 16 5.8 29.8 8.5 

ɸʚʪʦʩʘʤʦʩʚʘʣ ʰʫʛʘʤ 
ʰװʨʛʵʩʵʥ 

47 17.1 42.5 12.2 

ʇʂʊʇ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳʥ ʜʵʜ 

ʩʪʘʥʮʳʥ ʠʟʦʣʷʪʦʨʪ ʭʦʣʙʦʛʜʩʦʥ 
ʭʵʩʵʛʪ ʫʪʘʩ ʭᴇʥʜʠʡʨʩᴇʥ 

4 1.5 5.3 1.5 

ɸʚʪʦʩʘʤʦʩʚʘʣ ʰʫʛʘʤ ʜʘʡʨʯ 

ʪʘʩʘʣʩʘʥ 
14 5.1 36.8 10.6 

ʕʢʩʢʘʚʘʪʦʨ ʫʪʛʫʫʨʘʘʨʘʘ 
ʰʫʛʘʤʘʥʜ ʭװʨʩʵʥ 

16 5.8 10.2 2.9 

ʋʫʣʳʥ ʮʫʣʳʥ ʰʫʣʩʘʣʪ 

 ʩʩʵʥʵʵʩ ʙʦʣʞ ʰʫʛʘʤ ʫʥʘʩʘʥװװ
9 3.3 18.5 5.3 

ʊʫʣʛʫʫʨ ʰʘʪʩʘʥ 2 0.7 4.4 1.3 

ʅʠʡʪ 275 100 348.6 100 



ʋʫʣ ʫʫʨʭʘʡʥ Ϯʡʣʜʚʵʨʣʵʣ-ʋʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠ, ʵʨʜʵʩ ʙʦʣʦʚʩʨʫʫʣʘʣʪ, ʤʝʥʝʞʤʝʥʪ 

81 

ʕʢʩʢʘʚʘʪʦʨʳʥ ʮʘʭʠʣʛʘʘʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʜ 
ʛʘʨʩʘʥ ʛʵʤʪʵʣ, ʩʘʘʪʣʳʛ ʭװʩʥʵʛʪ 4-ʪ װʟװװʣʵʚ. װתʥʜ 
ʵʢʩʢʘʚʘʪʦʨʳʥ ʪʦʢ ʢʦʣʴʮʥʳ ʛʵʤʪʵʣ ʥʴ ʥʠʡʪ 
ʘʚʘʘʨʠʡʥ ʪʘʩʨʘʣʪʳʥ 81.7% ʙʫʶʫ ʩʫʣ ʟʦʛʩʦʣʪʳʥ 
78.3%-ʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ. 

ʍװʩʥʵʛʪ 4.ʕʢʩʢʘʚʘʪʦʨʳʥ ʮʘʭʠʣʛʘʘʥ ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʛʵʤʪʵʣ, ʩʘʘʪʘʣ 

 
ɽʨᴇʥʭʠʡ ʙʫʫʨʫʫʣʘʭ ʜʵʜ ʩʪʘʥʮʳʥ ʮʘʭʠʣʛʘʘʥ ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʩʫʣ ʟʦʛʩʦʣʪ ʥʴ ʥʠʡʪ ʩʫʣ ʟʦʛʩʦʣʪʳʥ 
4.2% ʙʫʶʫ ʙʘʛʘ ʭʫʚʠʡʛ ʵʟʵʣʞ ʙʘʡʛʘʘ ʯ ʫʫʨʭʘʡʥ ʙװʭ 
ʭʵʨʵʛʣʵʛʯʠʡʛ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯʵʵʨ ʪʘʩʘʣʜʫʫʣʞ 
ʙʦʣʟʦʰʛװʡ ʦʥʮʣʦʛʪʦʡ ʙʘʡʥʘ. 

ɹʘʛʘʥʫʫʨʳʥ ʥװװʨʩʥʠʡ ʠʣ ʫʫʨʭʘʡʥ ʮʘʭʠʣʛʘʘʥ 
ʰʫʛʘʤ ʩװʣʞʵʵʥʜ ʛʘʨʩʘʥ ʘʚʘʘʨʠʡʥ ʪʘʩʨʘʣʪ ʙʘ ʩʫʣ 
ʟʦʛʩʦʣʪʳʛ ʩʘʨʘʘʨ ʘʚʯ װʟʚʵʣ (ʟʫʨʘʛ 4) 3, 4, 5, 6-ʨ 
ʩʘʨʜʫʫʜʘʜ ʭʘʨʴʮʘʥʛʫʡ ʠʭ ʛʘʨʩʘʥ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʮʘʛ 
ʫʫʨʳʥ ʭװʥʜ ʥᴇʭʮᴇʣʪʵʡ ʤʘʥʘʡ ʦʨʥʳ ʭʫʚʴʜ ʭʘʚʨʳʥ 
ʫʣʠʨʘʣʜ ʩʘʣʭʠ ʠʭ װװʩʜʵʛʪʵʡ ʭʦʣʙʦʦʪʦʡ ʶʤ.   

 
ɿʫʨʘʛ 4. ɹʘʛʘʥʫʫʨʳʥ ʥװװʨʩʥʠʡ ʠʣ ʫʫʨʭʘʡʥ ʮʘʭʠʣʛʘʘʥ ʩװʣʞʵʵʥʜ 

ʛʘʨʩʘʥ ʘʚʘʘʨʠʡʥ ʪʘʩʨʘʣʪ ʙʘ ʩʫʣ ʟʦʛʩʦʣʪ (5 ʞʠʣʵʵʨ) 

 

ɼתɻʅʕʃʊ 

1. ɹʘʛʘʥʫʫʨʳʥ ʥװװʨʩʥʠʡ ʠʣ ʫʫʨʭʘʡʥ 5 
ʞʠʣʠʡʥ ʩʪʘʪʠʩʪʠʢ ʩʫʜʘʣʛʘʘʥʘʘʩ ʘʚʯ 
 ,ʟʵʭʵʜ 1265 ʫʜʘʘʛʠʡʥ ʘʚʘʘʨʠʡʥ ʪʘʩʨʘʣʪװ
1447.6 ʮʘʛʠʡʥ ʩʫʣ ʟʦʛʩʦʣʪ ʛʘʨʩʘʥ ʙᴇʛᴇᴇʜ 
 ʥʠʡ ʫʨʰʛʘʘʨ   1407 ʵʢʩʢʘʚʘʪʦʨ ʩʫʣװװ
ʟʦʛʩʦʞ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʦʭʠʨʦʣ ʫʯʠʨʩʘʥ. 

2. ɸʚʘʘʨʠʡʥ ʪʘʩʨʘʣʪʳʥ ʭʘʤʛʘʘʣʘʣʪ 
ʘʞʠʣʣʘʩʘʥ ʙʘʡʜʣʘʘʨ ʥʴ ʘʚʯ װʟʚʵʣ 70 
ʦʨʯʠʤ ʭʫʚʴ ʥʴ ʥʵʛ ʬʘʟʳʥ ʛʘʟʘʨʜʣʘʛʳʥ 
ʭʘʤʛʘʘʣʘʣʪʘʘʨ ʪʘʩʘʨʩʘʥ ʙʘʡʛʘʘ ʪʫʣ ʥʵʛ 
ʬʘʟʳʥ ʛʘʟʘʨʜʣʘʛʳʥ ʘʚʘʘʨʠʡʥ ʪʘʩʨʘʣʪʳʛ 
ʥʘʨʠʡʚʯʣʘʥ ʩʫʜʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 
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CAT M322D ʄɸʈʂʀʁʅ ʕʂʉʂɸɺɸʊʆʈʓʅ ʅɸʁɼɺɸʈʊɸʁ 
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ʍʫʨʘʘʥʛʫʡ - ʋʫʣ ʫʫʨʭʘʡʥ װʡʣʜʚʵʨװװʜʠʡʥ ʘʰʠʛʣʘʣʪʳʥ ʟʘʨʜʣʳʛ ʙʫʫʨʫʫʣʘʭ ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ ʘʨʛʘ ʟʘʤʫʫʜʳʛ 

ʩʫʜʘʣʛʘʘʥʜ ʩʫʫʨʠʣʘʥ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ װʥʜʵʩʣʵʣʪʵʡʛʵʵʨ ʙʦʣʦʚʩʨʫʫʣʘʥ װʡʣʜʚʵʨʣʵʣʜ ʥʵʚʪʨװװʣʵʭ ʥʴ ʩʘʣʙʘʨʳʥ 

ʠʥʞʝʥʝʨ ʪʝʭʥʠʢʠʡʥ ʘʞʠʣʪʥʫʫʜ ʩʫʜʣʘʘʯʜʳʥ ᴇʤʥᴇ ʪʫʣʛʘʤʜʩʘʥ ʯʫʭʘʣ ʘʩʫʫʜʣʳʥ ʥʵʛ. ɼʘʨʭʘʥʳ ʪᴇʤᴇʨʣᴇʛʠʡʥ 

 ʡʣʜʚʵʨʠʡʥ ñʊᴇʤᴇʨ ʙʵʣʪʛʵʭ ʮʝʭò (ʊɹʎ) ʙʦʣʦʥ ñʋʣʘʘʥʙʘʘʪʘʨ ʪᴇʤᴇʨ ʙʵʣʪʛʵʭ ʪᴇʚò ʛʵʩʵʥ 2 ʪʫʩʜʘʘ ʛʘʟʨʘʘʩ ʭʘʷʛʜʘʣװ

ʪᴇʤʨʠʡʛ ʭװʣʵʵʥ ʘʚʯ ʙʘʡʥʘ. ʋʣʘʘʥʙʘʘʪʘʨʪ ʘʚʪʦʤʘʰʠʥʘʘʨ ʦʨʞ ʠʨʩʵʥ ʭʘʷʛʜʘʣ ʪᴇʤʨʠʡʛ ʭװʣʵʵʥ ʘʚʯ ʪʘʣʙʘʡʜ 

ʙʫʫʣʛʘʭ, ʐʨʝʜʜʝʨ ʙʫʶʫ ʟװʩʵʛʯ ʘʚʪʦʤʘʪ ʪʦʥʦʛʣʦʣʜ ʭʠʡʞ ʭʵʤʞʵʵʛ ʞʠʞʠʛ ʙʦʣʛʦʭ, ʞʠʞʠʛʣʵʩʵʥ ʪᴇʤᴇʨ ʙʦʣʦʥ 

ʪʘʣʙʘʡʛʘʘʩ ʭʘʷʛʜʘʣ ʪᴇʤʨʠʡʛ ñɼʘʨʭʘʥʳ ʪᴇʤᴇʨʣᴇʛʠʡʥ װʡʣʜʚʵʨò-ʠʡʥ ʊɹʎ-ʥ ʪʘʣʙʘʡʜ ʙʫʫʣʛʘʞ ʘʚʯ ʙʦʣʦʚʩʨʫʫʣʘʭ 

ʷʚʮʘʜ ʦʨʦʣʮʦʥʦ. ʀʡʤʜ ɼʘʨʭʘʥʳ ʪᴇʤᴇʨʣᴇʛʠʡʥ װʡʣʜʚʵʨʠʡʥ ʪᴇʤᴇʨ ʙʵʣʪʛʵʭ ʮʝʭʵʜ  ʘʰʠʛʣʘʛʜʘʞ ʙʫʡ ʉɸʊ ʄ322D 

ʤʘʨʢʠʡʥ ʵʢʩʢʘʚʘʪʦʨʳʥ ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʥʳ װʟװװʣʵʣʪװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʞ װʥʵʣʵʣʪ ʜװʛʥʵʣʪ ᴇʛʩʥᴇᴇʨ 

ʭʘʤʛʠʡʥ ʠʭʵʵʨ ʥᴇʣᴇᴇʣʞ ʙʫʡ ʵʜ ʘʥʛʠʡʛ ʦʣʞ ʠʨʣװװʣʩʵʥ. ʕʜʛʵʵʨ ʪʦʥʦʛʣʦʣʫʫʜ ʥʴ ʘʩʘʨ ᴇʥʜᴇʨ װʥʵʪʵʡʛʵʵʩ ʛʘʜʥʘ, 

ʩʵʣʙʵʛ ʤʘʪʝʨʠʘʣʳʥ ʥᴇᴇʮ ʙװʨʜװװʣʵʣʪʠʡʥ ʭʫʚʴʜ ʭװʥʜʨʵʣʪʵʡ ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ ʞʠʞʠʛ ʵʜ ʘʥʛʠ ʵʚʜʨʵʭʵʜ ʟʘʘʚʘʣ 

 ʜʠʡʥװװʭʠʡ ʵʜʛʵʵʨ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞװʥʵ ᴇʨʪᴇʛ ʙװ ʡʣʜʚʵʨʣʵʛʯʵʵʩ ʟʘʭʠʘʣʞ ʘʚʘʭ ʟʵʨʵʛ ʰʘʘʨʜʣʘʛʘ ʛʘʨʜʘʛ.ᴆʥʜᴇʨװ

ʯʫʭʘʣ ʵʜ ʘʥʛʠʘʩ ʛʘʜʥʘ ᴇᴇʨʩʜʠʡʥ ʜʦʪʦʦʜ ʥᴇᴇʮ ʙʦʣʦʣʮʦʦʛ ʘʰʠʛʣʘʞ ʙʘʟʘʛʯ ʩʘʨʚʫʫʛ װʡʣʜʚʵʨʣʵʭ ʙʦʣʦʤʞʠʡʛ 

ʩʫʜʣʘʩʘʥ. ʀʡʤʜ ʭʫʫʯʠʥ ʘʰʠʛʣʘʛʜʘʞ ʙʘʡʩʘʥ ʙʘʟʘʛʯ ʩʘʨʚʫʫʥʳ ʤʘʪʝʨʠʘʣʳʥ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʳʛ ʪʦʜʦʨʭʦʡʣʞ, 

ʪװװʥʪʵʡ ʭʘʨʴʮʫʫʣʘʥ ʰʠʥʵʵʨ ʭʠʡʭ ʤʘʪʝʨʠʘʣ ʩʦʥʛʦʩʦʥ.  

ʊϮʣʭϮϮʨ Ϯʛï ʊʝʭʥʠʢ ʘʰʠʛʣʘʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪ, ʙʵʣʵʥ ʙʘʡʜʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪ, ʙʘʟʘʛʯ ʩʘʨʚʫʫ, ʭʠʡʮ, ʵʚʜʨʵʣ ʛʵʤʪʵʣ 

ʋɼʀʈʊɻɸʃ 

 ɼʘʨʭʘʥʳ ʪᴇʤᴇʨʣᴇʛʠʡʥ װʡʣʜʚʵʨ ʥʴ ʞʠʣʜ 
100.000ʪʦʥʥ ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʭ ʭװʯʠʥ 
ʯʘʜʘʣʪʘʡ ʙʘ ʭʘʷʛʜʘʣ ʪᴇʤʨʠʡʛ ʭװʣʵʵʥ ʘʚʘʣʪ ʤʫʫʜʘʭ, 
ʭװʣʵʵʥ ʘʚʘʭ ʪʘʣʙʘʡʥ ʭװʨʵʣʮʵʵ, ʙʦʣʦʚʩʨʫʫʣʘʣʪ 
ʫʜʘʘʥ ʙʘʡʛʘʘʛʘʘʩ ʰʘʣʪʛʘʘʣʘʥ ʩװװʣʠʡʥ 4 ʞʠʣʠʡʥ 
ʙʘʡʜʣʘʘʨ 23.000 -31.000 ʪʦʥʥ ʙװʪʵʵʛʜʵʭװװʥ 
 ʡʣʜʚʵʨʣʵʞ ʯʘʜʘʞ ʙʘʡʥʘ. ᴆʥᴇᴇʜʨʠʡʥ ʙʘʡʜʣʘʘʨװ
 ʩʵʞ ʙʘʡʛʘʘ ʥᴇʭʮᴇʣ ʙʘʡʜʘʣ ʩʘʡʞʨʫʫʣʞ ʯʘʜʘʭװװ
ʵʭʥʠʡ ʘʣʭʘʤ ʜʦʪʦʦʜ ʭװʯʠʥ ʯʘʜʣʳʛ ʩʘʡʞʨʫʫʣʘʭ 
ʙʦʣʦʤʞ ʙʘʡʛʘʘ ʶʤ. ʊɹʎ ʥʴ ʞʠʣʜ 38.400 ʪʦʥʥ 
ʭʘʷʛʜʘʣ ʪᴇʤᴇʨ ʞʠʞʠʛʣʵʥ ʙʦʣʦʚʩʨʫʫʣʞ ʙʘʡʥʘ. 
ɹʦʣʦʚʩʨʫʫʣʞ ʙʘʡʛʘʘ ʭʘʷʛʜʘʣ ʪᴇʤʨʠʡʛ ᴇʩʛᴇʞ ʯʘʜʘʭ 
ʶʤ ʙʦʣ ʵʮʩʠʡʥ ʙװʪʵʵʛʜʵʭװװʥʠʡ װʡʣʜʚʵʨʣʵʣʪ 
ʥʵʤʵʛʜʵʭ ʶʤ. ʍʘʷʛʜʘʣ ʪᴇʤʨʠʡʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʛ 
ᴇʩʛᴇʞ ʙʘʡʞ ʵʮʩʠʡʥ ʙװʪʵʵʛʜʵʭװװʥ ʥʵʤʵʛʜʵʭ 
ʙʦʣʦʤʞ ʙװʨʜװװʣʞ ʙʘʡʛʘʘ ʶʤ. 

 ɼʵʣʭʠʡʥ ʭʵʤʞʵʵʥʜ ʭװʥ ᴇᴇʨʠʡʥ ʙʠʝ ʙʷʣʜʘʨʘʘʨ 
ʭʠʡʞ ʯʘʜʭʘʘʨʛװʡ ʤʘʰ ʦʣʦʥ ʟװʡʣ ʙʠʡ. ʊʵʨʥʠʡ ʥʵʛ 
ʥʴ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʪ ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʭ. 
ʍװʥʠʡ ʭװʯʠʡʛ ʭʵʜ ʜʘʭʠʥ ʭʵʤʥʵʞ ʠʣװװ ʘʞʣʳʥ 
ʙװʪʵʵʤʞ ʛʘʨʛʘʭ ʪʝʭʥʠʢ ʟʦʭʠʦʥ ʙװʪʵʵʩʵʥ ʦʣʦʥ 
ʪʝʭʥʠʢʠʡʥ ʥʵʛ ʥʴ ʵʢʩʢʘʚʘʪʦʨ ʶʤ. ʕʢʩʢʘʚʘʪʦʨ ʥʴ 
ʭᴇʜᴇʣʛװװʨʠʡʥ ʵʨʛʵʣʪʠʡʛ ʛʠʜʨʘʚʣʠʢʘ ʥʘʩʦʩʜ 
ʰʠʣʞװװʣʵʥ ʥʘʩʦʩʥʦʦʩ ʛʘʨʘʭ ʰʠʥʛʵʥʠʡ ʜʘʨʘʣʪʳʛ 
ᴇʥʜᴇʨ ʜʘʨʘʣʪʳʥ ʰʣʘʥʛʘʘʨ ʜʘʤʞʫʫʣʘʥ 
ʛʠʜʨʦʮʠʣʠʥʜʨʪ ʜʘʨʘʣʪ ᴇʛʯ ʭᴇʜᴇʣʛᴇᴇʥ ʙʦʣʛʦʥ 
ʭʫʚʠʨʛʘʞ ʭװʥʠʡ ʫʜʠʨʜʣʘʛʘʜ ʦʨʞ ʭᴇʜʣᴇʭ ʪʝʭʥʠʢ 
ʶʤ. ʉɸʊʄ322 ʟʘʛʚʘʨʳʥ ʵʢʩʢʘʚʘʪʦʨʳʥ ʭʫʚʴʜ 
ʜʫʛʫʡʪ ʪʝʭʥʠʢ ʪʫʣ ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥ ʭʠʡʭʵʜ 
ʭװʥʜʨʵʣ ʙʘʛʘʪʘʡ ʟʦʭʠʦʥ ʙװʪʵʵʛʜʩʵʥ, ʦʧʝʨʘʪʦʨʳʥ 
ʢʘʙʠʥ ʜʵʵʰ ᴇʨʛᴇʭ ʙʦʣʦʤʞʪʦʡ ʥʴ ʘʞʣʳʥ ʪʘʣʙʘʡʛ 
ᴇʥʜᴇʨ ʮʵʛʵʵʩ ʭʷʥʘʭ ʙʦʣʦʤʞ ʦʣʛʦʞ ʦʧʝʨʘʪʦʨʳʥ 
ʭʷʥʘʣʪ ʜʵʵʰʣʵʭ ʙʦʣʦʤʞʪʦʡ. 

 ʉɸʊ ʄ322D ʤʘʨʢʠʡʥ ʵʢʩʢʘʚʘʪʦʨʳʥ 
ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʥʳ װʟװװʣʵʣʪװװʜʠʡʛ 
ʜʵʵʰװװʣʵʭ ʟʦʨʠʣʛʦʦʨ ʙʘʟʘʛʯ ʩʘʨʚʫʫʛ װʡʣʜʚʵʨʣʵʭ 
ʙʦʣʦʤʞʠʡʛ ʩʫʜʣʘʭ. ʕʥʵʭװװ ʟʦʨʠʣʛʦʪʦʡ ʭװʨʵʭʠʡʥ 
ʪʫʣʜ ʜʘʨʘʘʭ ʟʦʨʠʣʪʫʫʜʳʛ ʜʵʚʰװװʣʣʵʵ. 

¶ ʅʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʥʳ ʥʵʛʞ ʙʦʣʦʥ 
ʮʦʛʮ װʟװװʣʵʣʪװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ 

¶ ʅʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʥʳ װʟװװʣʵʣʪʵʜ 
ʥᴇʣᴇᴇʣʞ ʙʫʡ ʭװʯʠʥ ʟװʡʣװװʜʠʡʛ ʩʫʜʣʘʭ 

¶ ɹʘʟʘʛʯ ʩʘʨʚʫʫʛ ʭʠʡʭ ʤʘʪʝʨʠʘʣʳʥ ʩʦʥʛʦʣʪ 
ʭʠʡʭ 

¶ ɹʘʟʘʛʯ ʩʘʨʚʫʫʛ װʡʣʜʚʵʨʣʵʭ ʙʦʣʦʤʞʠʡʛ 
ʩʫʜʣʘʭ 

 ʉʫʜʘʣʛʘʘʥʳ ʦʙʴʝʢʪ: ʉɸʊ ʄ322D ʤʘʨʢʠʡʥ 
ʵʢʩʢʘʚʘʪʦʨ 

 ʉʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʰʠʥʵʣʵʛ ʪʘʣ:  

ʉɸʊ ʄ322 ʤʘʨʢʠʡʥ ʵʢʩʢʘʚʘʪʦʨʳʥ ʙʘʟʘʛʯ 
ʩʘʨʚʫʫʛʠʡʥ װʡʣʜʚʵʨʣʵʭ ʙʦʣʦʤʞʠʡʛ ʩʫʜʘʣʩʘʥ. 

II. ɼɸʈʍɸʅʓ ʊᴆʄᴆʈʃᴆɻʀʁʅ תʁʃɼɺʕʈʀʁʅ 

ʍɸʗɻɼɸʃ ʊᴆʄᴆʈ ɹʆʃʆɺʉʈʋʋʃɸʍ 

ʍʕʉʕɻʀʁʅ ʕʂʉʂɸɺɸʊʆʈʓʅ 

ɸʐʀɻʃɸʃʊʓʅ ᴆʅᴆᴆɻʀʁʅ ɹɸʁɼɸʃ 

 ñɼʘʨʭʘʥʳ ʪᴇʤᴇʨʣᴇʛʠʡʥ װʡʣʜʚʵʨò ʍʂ-ʥʳ 
ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʣʘʘʨ ʙʘʟʘʛʯ ʵʢʩʢʘʚʘʪʦʨ ʯʠʛʣʵʣʵʵʨ 
ʪʘʚʘʥ ʪʝʭʥʠʢ ʘʰʠʛʣʘʞ ʙʘʡʥʘ. ɸʰʠʛʣʘʛʜʘʭ ʟʘʩʚʘʨ 
ʪʝʭʥʠʢʠʡʥ װʡʣʯʠʣʛʵʵ ʙʦʣʦʥ ʥᴇʭᴇʞ ʘʞʠʣʣʘʭ 
ʙʦʣʦʤʞʦʦʨ ʭʘʥʛʘʭ, ʩʫʣ ʟʦʛʩʦʣʪʳʥ ʙʘʛʘʩʛʘʭ 
ʰʘʣʪʛʘʘʥʘʘʨ ʉɸʊ ʄ322D ʟʘʛʚʘʨʳʛ ʩʦʥʛʦʥ 
ʘʰʠʛʣʘʜʘʛ. ʕʢʩʢʘʚʘʪʦʨ ʙʦʣʛʦʥ ʙʘʟʘʛʯ ʩʘʨʚʫʫʛʘʘʨ 
ʪʦʥʦʛʣʦʛʜʦʥ ʭʘʷʛʜʘʣ ʪᴇʤᴇʨ ʙʦʣʦʚʩʨʫʫʣʘʭ ʭʵʩʵʛʪ 
ʘʞʠʣʣʘʞ ʙʘʡʥʘ. 

mailto:sugaraa@stda.edu.mn
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1 
ʉɸʊ 

ʄ322ʉ 
2006 2006 22454 

2 
ʉɸʊ 

ʄ322D 
2008 2008 22598 

3 
ʉɸʊ 

ʄ322D 
2015 2018 17831 

4 
ʉɸʊ 

ʄ322D 
2015 2020 6470 

5 
ʉɸʊ 

ʄ322D 
2015 2021 9853 

 
 ɼʵʵʨʭ ʭװʩʥʵʛʪʵʵʩ ʭʘʨʘʭʘʜ 1-15 ʞʠʣ 
ʘʰʠʛʣʘʛʜʘʞ ʙʘʡʛʘʘ ʙʘ ʘʞʠʣʣʘʩʘʥ ʮʘʛ ʭʘʨʴʮʘʥʛʫʡ 
ʙʘʛʘ ʙʘʡʥʘ. ʀʡʤʜ ʪʫʩ ʵʢʩʢʘʚʘʪʦʨʫʫʜʳʥ ʥʘʡʜʚʘʨʪʘʡ 
ʘʞʠʣʣʘʛʘʘʥʳ װʟװװʣʵʣʪװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ 
ʰʘʘʨʜʣʘʛʪʘʡ ʶʤ. 

 ʋʛ ʵʢʩʢʘʚʘʪʦʨʳʥ ʭᴇʜᴇʣʛװװʨʠʡʥ ʭʫʚʴʜ acert 6.6 
ʤʘʨʢʠʡʥ ʮʫʚʘʘ 6 ʮʠʣʠʥʜʨʪ ʜʠʟʝʣʴ ʭᴇʜᴇʣʛװװʨʵʵʨ 
ʪʦʥʦʛʣʦʛʜʩʦʥ, ʭᴇʜᴇʣʛװװʨʠʡʥ ʵʨʛʵʣʪʠʡʛ 5439 psi  
ʭװʨʪʵʣʭ ʜʘʨʘʣʪ ʛʘʨʛʘʭ ʙʦʣʦʤʞʪʦʡ ʛʠʜʨʘʚʣʠʢ ʥʘʩʦʩ 
ʩʫʫʨʠʣʫʫʣʞ ᴇʛʩᴇʥ ʥʴ ʞʠʞʠʛ ʭᴇʜᴇʣʛװװʨʵʵʨ ʠʭ 
ʭʵʤʞʵʵʥʠʡ ʜʘʨʘʣʪ ʛʘʨʛʘʭ ʙʦʣʦʤʞ ʦʣʛʦʞ ʙʘʡʜʘʛ. 
ʉʦʥʛʦʥ ʘʚʩʘʥ ʟʘʛʚʘʨ ʥʴ ʭᴇʜᴇʣʛᴇᴇʥʪ ʪʦʥʦʛʣʦʣ 
ʩʫʫʨʠʣʫʫʣʞ ʘʞʠʣʣʘʭ ʟʦʨʠʫʣʘʣʪʘʘʨ ʛʘʨʛʘʩʘʥ 
ʟʘʛʚʘʨ ʪʫʣ ʰʘʥʘʛʘ, ʤʦʣʜʦʢ ʛʵʭ ʤʵʪ ʪʫʣʛʫʫʨ 
ʪʦʥʦʛʣʦʣ ʩʫʫʨʠʣʫʫʣʘʭ ʙʦʣʦʤʞʛװʡ ʉɸʊ ʄ322 
handler ʟʘʛʚʘʨ. 

 ɼʘʨʭʘʥʳ ʪᴇʤᴇʨʣᴇʛʠʡʥ װʡʣʜʚʵʨʠʡʥ ʭʘʷʛʜʘʣ 
ʪᴇʤᴇʨ ʙʦʣʦʚʩʨʫʫʣʘʭ ʭʵʩʵʛʪ ʘʰʠʛʣʘʛʜʘʞ ʙʘʡʛʘʘ 
ʙʦʣʦʚʩʨʫʫʣʘʣʪʘʜ ʦʨʦʣʮʦʭ ʵʢʩʢʘʚʘʪʦʨʫʫʜʳʥ 
ʙװʪʵʵʣʪʵʡ ʘʞʠʣʣʘʚʘʣ ʟʦʭʠʭ ʮʘʛʠʡʥ ʘʰʠʛʣʘʣʪʳʥ 
ʙʘʡʜʘʣʜ  ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘʥʘʘʩ ʮʘʛ ʘʰʠʛʣʘʣʪ 
ʪᴇʜʠʡʣᴇʥ ʭʘʥʛʘʣʪʪʘʡ ʙʫʩ  ʙʫʶʫ ʧʘʨʢʠʡʥ ʭʫʚʴʜ 
77,2 % ʙʘʡʚ (2-ʨ ʭװʩʥʵʛʪ). ʀʡʤʜ ʙװʪʵʵʣʪʵʡ 
ʘʞʠʣʣʘʚʘʣ ʟʦʭʠʭ ʮʘʛʠʡʥ ʘʰʠʛʣʘʣʪʘʜ ʙʫʶʫ 
ʵʢʩʢʘʚʘʪʦʨʳʥ ʩʘʘʪʘʣʜ ʥᴇʣᴇᴇʣʞ ʙʫʡ ʭװʯʠʥ 
ʟװʡʣװװʜʵʜ ʪʫʭʘʡʥ ʙʦʣʦʚʩʨʫʫʣʘʭ ʭʵʩʵʛʪ ʤᴇʨʜᴇʞ 
ʙʘʡʛʘʘ ʙװʨʪʛʵʣʠʡʥ ʩʠʩʪʝʤʜ ʪʫʩʛʘʛʜʩʘʥ ʤʘʪʝʨʠʘʣʜ 
ʪʫʣʛʫʫʨʣʘʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʞ װʨ ʜװʥʛ 2-ʨ ʭװʩʥʵʛʪʜ 
 .ʣʵʚװװʟװ

 ʕʢʩʢʘʚʘʪʦʨʳʥ ʘʰʠʛʣʘʣʪʳʥ װʥʜʩʵʥ 
 ʵʵʩ ʩʫʣ-(ʩʥʵʛʪװ2-ʨ ʭ) ʜʠʡʛ ʭʘʨʫʫʣʩʘʥװװʣʵʣʪװװʟװ
ʟʦʛʩʦʣʪ ʙʘʛʘ ʙʦʣʦʚʯ ʪᴇʣᴇʚʣᴇʛᴇᴇʪ ʙʫʩ ʟʘʩʚʘʨ ʠʭ 
ʛʘʨʯ, ʭʫʘʥʣʳʥ ʮʘʛ ʘʰʠʛʣʘʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪ ʙʘʛʘ 
ʟʵʨʵʛ ʙʫʫʨʩʘʥ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʕʥʵ ʥʴ 
ʵʢʩʢʘʚʘʪʦʨʳʥ ʘʰʠʛʣʘʣʪ, ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʥʳ 
ʪװʚʰʠʥ ʪᴇʜʠʡʣᴇʥ ʩʘʡʥ ʙʠʰ, ʟʘʩʚʘʨ, ʪʝʭʥʠʢʠʡʥ 
 ʡʣʯʠʣʛʵʵʥʠʡ ʩʠʩʪʝʤ ᴇᴇʨʯʣᴇʣʪ ʭʠʡʭװ
ʰʘʘʨʜʣʘʛʘʪʘʡʛ ʠʣʵʨʭʠʡʣʞ ʙʘʡʥʘ. ʄᴇʥ 
ʵʢʩʢʘʚʘʪʦʨʳʥ ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʥʳ 
ʰʘʘʨʜʣʘʛʘʪʘʡ ʪװʚʰʠʥʛ װʣ ʭʘʥʛʘʭʘʘʩ ʛʘʜʥʘ ʧʨʘʢʪʠʢ 
ʜʵʵʨ ʭʫʘʥʣʳʥ ʬʦʥʜʳʥ 4.69-15.71% - ʠʡʛ ʵʟʣʵʭ 
ʭʵʤʞʵʵʥʠʡ ʟʘʩʚʘʨʳʥ ʵʟʣʵʭ ʭʫʚʴ ʙʦʣʦʥ ʭʫʛʘʮʘʘʥʳ 
ʭʫʚʴʜ ʛʘʨʯ ʙʘʡʛʘʘʪʘʡ ʭʦʣʙʦʦʪʦʡ. 

2-ʨ ʭװʩʥʵʛʪ. ɼʊת-ʠʡʥ ʙʦʣʦʚʩʨʫʫʣʘʭ ʭʵʩʛʠʡʥ 
ʵʢʩʢʘʚʘʪʦʨʳʥ ʘʰʠʛʣʘʣʪʳʥ װʥʜʩʵʥ װʟװװʣʵʣʪװװʜ 

 ʜװװʣʵʣʪװװʟת

ʆʥ 

2017 2018 2019 2020 2021 

ʇʘʨʢ ʜʘʭʴ 

ʵʢʩʢʘʚʘʪʦʨʳʥ  

ʪʦʦ 

2 3 3 4 5 

ʍʫʘʥʣʳʥ ʬʦʥʜ, 

ʮʘʛ 
5522 8283 8283 11044 13085 

 ɸʞʠʣʣʘʩʘʥ ʮʘʛ 

, ʮʘʛ 
4016 6230 6392 9010 10520 

 ʉʫʣ ʟʦʛʩʦʣʪ ( 

ʥʠʡʪ ), ʮʘʛ 
72 53 82 59 62 

ʊᴇʣᴇʚʣᴇʛᴇᴇʪ 

ʙʫʩ ʟʘʩʚʘʨ, ʮʘʛ  
681 996 507 519 946 

ʍʫʘʥʣʳʥ 

ʬʦʥʜʦʜ ʵʟʣʵʭ 

ʭʫʚʴ(ʪᴇʣᴇʚʣᴇʛᴇ

ᴇʪ ʙʫʩ), % 

12.33 12.02 6.12 4.69 7.22 

ʊᴇʣᴇʚʣᴇʛᴇᴇʪ 

ʟʘʩʚʘʨʳʥ  

ʟʦʛʩʦʣʪ, ʮʘʛ 

753 1004 1302 1456 1556 

ʍʘʫʥʣʳʥ 

ʬʦʥʜʦʜ ʵʟʣʵʭ 

ʭʫʚʴ(ʪᴇʣᴇʚʣᴇʛᴇ

ᴇʪ), % 

13.63 12.12 15.71 13.18 11.89 

ʍʘʫʥʣʳʥ 

ʬʦʥʜʳʥ 

ʘʰʠʛʣʘʣʪʳʥ 

ʢʦʵʬʬʠʮʠʝʥʪ  

0.79 0.75 0.76 0.81 0.80 

 

 ʊᴇʣᴇʚʣᴇʛᴇᴇʪ ʙʫʩ ʙʦʣʦʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʪ ʟʘʩʚʘʨʪ 
ʟʦʛʩʦʭ ʭʫʛʘʮʘʘ ʥʴ ʪʝʭʥʠʢ ʘʰʠʛʣʘʣʪʳʥ 
ʢʦʵʬʬʠʮʠʝʥʪʠʡʥ ʫʪʛʳʛ ʙʫʫʨʫʫʣʘʭʘʘʩ ʛʘʜʥʘ 
ʟʘʩʚʘʨʳʥ ʥʠʡʪ ʟʘʨʜʣʳʛ ʠʭʵʵʨ ᴇʩʛᴇʜᴇʛ. ᴆᴇʨᴇᴇʨ 
ʭʵʣʙʵʣ ʪᴇʣᴇʚʣᴇʛᴇᴇʪ ʙʫʩ ʟʘʩʚʘʨʳʥ ʟʦʛʩʦʣʪ 4,69-
12,33 ʭʫʚʴ ʭʫʘʥʣʠʡʥ ʬʦʥʜʦʜ ʵʟʣʵʞ ʙʘʡʥʘ. ʀʡʤʵʵʩ 
ʤʘʥʘʡ ʦʨʥʳ ʘʰʠʛʣʘʣʪʳʥ ʦʥʮʣʦʛ, ʘʞʣʳʥ ʙʘʡʨʥʳ 
ʥᴇʭʮᴇʣʠʡʛ ʪʫʩʛʘʩʘʥ ʟʘʩʚʘʨʳʥ ʪᴇʣᴇʚʣᴇʣʪʠʡʛ 
ʙʦʣʦʚʩʨʫʫʣʞ, ʥʘʡʜʚʘʨʪ ʘʞʠʣʣʘʛʘʘʛ ʜʵʵʰʣװװʣʵʭ ʥʴ 
ʥʵʥ ʪʵʨʛװװʥʜ ʰʠʡʜʚʵʨʣװװʰʪʵʡ ʘʩʫʫʜʘʣ ʙʦʣʞ 
ʙʘʡʥʘ. 

 3-ʨ ʭװʩʥʵʛʪʵʵʩ ʭʘʨʘʭʘʜ 2019 ʦʥʳ ʙʘʡʜʣʘʘʨ 
ʭʘʨʘʭʘʜ ʜʦʪʦʦʜ ʰʘʪʘʣʪ ʭᴇʜᴇʣʛװװʨʠʡʥ ʛʵʤʪʵʣ 
ʭʘʤʛʠʡʥ װװʥʵʵʩ ʛʘʜʥʘ ʩʵʣʙʵʛ ʭʘʥʛʘʤʞʘʘʩ 
ʰʘʣʪʛʘʘʣʩʘʥ ʩʫʣ ʟʦʛʩʦʣʪ ʠʭ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʩʵʣʙʵʛ 
ʤʘʪʝʨʠʘʣʳʥ ʪᴇʣᴇʚʣᴇʣʪʠʡʛ ʦʥʦʚʯʪʦʡ 
ʭʠʡʛʵʵʛװʡʛʵʵʩ ʙʦʣʩʦʥ ʙʘʡʞ ʙʦʣʦʭ ʶʤ. ʄᴇʥ 1 
ʥʦʤʝʨʳʥ ʵʢʩʢʘʚʘʪʦʨ ʟʘʩʚʘʨʳʥ ʩʫʣ ʟʦʛʩʦʣʪ ʠʭ 
ʙʘʡʛʘʘ ʥʴ ʤʘʰʠʥʯʠʡʥ ʫʨ ʯʘʜʚʘʨ ʤʝʭʘʥʠʢ 
ʯʘʜʚʘʨʘʘʩ ʭʘʤʘʘʨʩʘʥ ʙʘʡʞ ʙʦʣʥʦ. 

 2020 ʦʥʳ ʙʘʡʜʣʘʘʨ ʭʘʨʘʭʘʜ ʭᴇʜᴇʣʛװװʨ ʙʦʣʦʥ 
ʮʘʭʠʣʛʘʘʥ ʛʵʤʪʣʠʡʥ ʩʫʣ ʟʦʛʩʦʣʪ ʠʭ ʙʘʡʛʘʘ ʥʴ 
ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʄᴇʥ ʙʘʟʘʛʯ ʩʘʨʚʫʫʥʳ ʛʵʤʪʵʣ ʠʭ 
ʙʘʡʥʘ. ʕʥʵ ʥʴ ʙʘʟʘʛʯ ʩʘʨʚʫʫ ʭʫʛʘʨʘʭ, ʵʨʛʵʣʪʠʡʥ ʵʜ 
ʘʥʛʠ ʛʵʤʪʵʭ ʛʵʭ ʤʵʪ ʵʚʜʨʵʣװװʜ ʠʭʵʵʨ ʛʘʨʩʘʥ 
ʭʦʣʙʦʦʪʦʡ ʶʤ. 

3-ʨ ʭװʩʥʵʛʪ. ɹʦʣʦʚʩʨʫʫʣʘʭ ʭʵʩʛʠʡʥ ʵʢʩʢʘʚʘʪʦʨʳʥ 
ʟʘʩʚʘʨʳʥ ʩʫʣ ʟʦʛʩʦʣʪ (2021) 
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ˉ ʄʘʨʢ 
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 3-ʨ ʭװʩʥʵʛʪ ʙʘʟʘʛʯ ʩʘʨʚʫʫ (21-110 ʮʘʛ) ʜʦʪʦʦʜ 
ʰʘʪʘʣʪʘʪ ʭᴇʜᴇʣʛװװʨʠʡʥ (12-210ʮʘʛ ) ʩʫʣ 
ʟʦʛʩʦʣʪʫʫʜ ʭʘʤʛʠʡʥ ʠʭ ʙʘʡʛʘʘ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. 
ɹʘʟʘʛʯ ʩʘʨʚʫʫʥʳ ʛʵʤʪʵʣ ʥʴ ʤᴇʥ ʩʘʨʚʫʫ ʭʫʛʘʨʘʭ 
ʰʘʣʪʛʘʘʥ ʭʘʤʛʠʡʥ ʠʭ ʙʘʡʛʘʘ ʥʴ ʮʘʘʰʠʜ ʵʥʵ 
ʛʵʤʪʣʠʡʛ ʙʘʛʘʩʛʘʭ ʘʨʛʘ ʟʘʤʳʛ ʙʦʣʦʚʩʨʫʫʣʘʭ ʯʫʭʘʣ 
ʘʩʫʫʜʘʣ ʙʦʣʞ ʙʘʡʥʘ. 

ɿʘʩʚʘʨʳʥ ʪᴇʨʣᴇᴇʩ ʭʘʨʞ ʜװʛʥʵʣʪ ʭʠʡʭʵʜ ʟʘʩʚʘʨʪ 
ʟʦʛʩʦʣʪ װװʩʵʭ ʰʘʣʪʛʘʘʥ ʥʴ ʙʘʟʘʛʯ ʩʘʨʚʫʫ ʙʦʣʦʥ 
ʛʠʜʨʘʚʣʠʢ ʩʠʩʪʝʤ ʙʦʣʦʭ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ɹʘʟʘʛʯ 
ʩʘʨʚʫʫʥʳ ʛʵʤʪʣʠʡʥ ʰʘʣʪʛʘʘʥ ʛʦʣʯʣʦʥ ʵʜ ʘʥʛʠʡʥ 
ʭʠʡʮ, ʠʭ ʘʯʘʘʣʣʘʘʩ ʙʦʣʞ װװʩʜʵʛ ʥʴ ʙʘʟʘʛʯ 
ʩʘʨʚʫʫʥʳ ʛʵʤʪʣʠʡʥ ʥʵʛʪʛʵʣʵʵʩ 1.7-ʨ ʟʫʨʛʘʘʩ 
ʭʘʨʘʛʜʘʥʘ. 

 

1-ʨ ʟʫʨʘʛ. ɹʘʟʘʛʯ ʩʘʨʚʫʫʥʳ ʛʵʤʪʵʣ 

ʕʢʩʢʘʚʘʪʦʨʳʥ ʟʘʩʚʘʨʳʥ ʪᴇʨᴇʣʜ ʘʥʭʘʘʨʯ ʵʜ ʘʥʛʠʡʥ 
ʵʜʵʣʛʵʵʥʠʡ ʭʫʛʘʮʘʘ, ʩʘʘʪʣʳʥ ʫʨʩʛʘʣʳʥ ʧʘʨʘʤʝʪʨ 
ʟʵʨʵʛ װʟװװʣʵʣʪװװʜʵʵʩ ʭʘʤʘʘʨʫʫʣʘʥ ʩʵʣʙʵʛ 
ʭʵʨʵʛʩʣʠʡʥ ʥᴇᴇʮ, ʛʵʤʪʣʠʡʥ ʜʘʚʪʘʤʞʠʜ ʘʥʭʘʘʨ 
ʭʵʤʞʵʵʛ ʦʥʦʚʯʪʦʡ ʪʦʛʪʦʦʩʥʦʦʨ ʪװװʥʠʡ ʟʘʩʚʘʨʪ 
ʟʦʛʩʦʭ ʭʫʛʘʮʘʘʛ ʙʘʛʘʩʛʘʞ ʙװʪʵʵʣʪʵʡ ʘʞʠʣʣʘʭ 
ʮʘʛʠʡʛ ʥʵʤʵʛʜװװʣʵʭ ʙʦʣʦʤʞʠʡʛ ʙװʨʜװװʣʭɻ ʫʯʨʘʘʩ 
ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʥʳ װʟװװʣʵʣʪװװʜʠʡʛ 
ʪʦʜʦʨʭʦʡʣʴʸ. 

ɸ. ʉɸʊ ʄ322 ʄɸʈʂʀʁʅ 

ʕʂʉʂɸɺɸʊʆʈʋʋɼʓʅ ʅɸʁɼɺɸʈʊɸʁ 

ɸɾʀʃʃɸɻɸɸʅʓ תɿתתʃʕʃʊתתɼʀʁɻ 

ʊʆɼʆʈʍʆʁʃʆʍ  

 ʉɸʊ ʄ322 ʤʘʨʢʠʡʥ ʵʢʩʢʘʚʘʪʦʨʫʫʜʳʥ 
ʘʰʠʛʣʘʣʪʳʥ ʙʘʡʜʘʣʜ ʜװʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʩʥʠʡ 
ʜװʥʜ ʪʵʜʛʵʵʨʠʡʥ ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʥʳ װʥʜʩʵʥ 
 ʜʠʡʥ ʪʦʦʥ ʫʪʛʳʛ ʪʦʜʦʨʭʦʡʣʦʚ (4-ʨװװʣʵʣʪװװʟװ
ʭװʩʥʵʛʪ). 

 ʅʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʥʳ ʪװʚʰʠʥʜ װʥʜʩʵʥʜʵʵ 
ʫʫʣ-ʪʝʭʥʠʢ, ʙʘʡʛʘʣʴ ʮʘʛ ʫʫʨʳʥ ʥᴇʭʮʣװװʜ, 
ʟʘʩʚʘʨʳʥ ʙʦʣʦʥ ʘʞʠʣʣʫʫʣʘʛʯ ʭװʥʠʡ ʤʵʨʛʵʞʣʠʡʥ 
ʪװʚʰʠʥ, ʭʵʨʵʛʣʵʞ ʙʘʡʛʘʘ ʟʘʩʚʘʨ, ʪʝʭʥʠʢʠʡʥ 
 ,ʡʣʯʠʣʛʵʵʥʠʡ ʩʠʩʪʝʤ, ʟʘʩʚʘʨʳʛ ʭʠʡʞ ʙʘʡʛʘʘ ʘʨʛʘװ
ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪ, ʟʘʩʚʘʨʳʥ ʘʞʣʳʥ 
ʤʝʭʘʥʠʢʞʫʫʣʘʣʪʳʥ ʪװʚʰʠʥ, ʤʘʪʝʨʠʘʣ ʪʝʭʥʠʢʠʡʥ 
ʭʘʥʛʘʤʞ ʥᴇʣᴇᴇʣʜᴇʛ[2]. ʉɸʊ ʄ322 ʤʘʨʢʳʥ 
ʵʢʩʢʘʚʘʪʦʨʳʥ ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʥʳ װʥʜʩʵʥ 
 .ʣʵʚװװʟװ ʩʥʵʛʪʵʵʨװʜʠʡʛ 4-ʨ ʭװװʣʵʣʪװװʟװ

 

 

4 - ʨ ʭװʩʥʵʛʪ. ʉɸʊ ʄ322 ʵʢʩʢʘʚʘʪʦʨʳʥ ʧʘʨʢʠʡʥ 
ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʥʳ װʥʜʩʵʥ װʟװװʣʵʣʪװװʜ (2018-

2021 ʦʥ) 

 ̄   ʜװװʣʵʣʪװװʟת
ʊʦʦʥ 

ʫʪʛʘ 

1 
ʉʘʘʪʘʣ ʭʦʦʨʦʥʜʳʥ ʜʫʥʜʘʞ 

ʘʞʠʣʣʘʛʘʘ (Tʥ), ʮʘʛ 
92.61 

2 
ɹʵʣʵʥ ʙʘʡʜʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪ 

(ʢʙʙ) 
0.8933 

3 
ʊʝʭʥʠʢ ʘʰʠʛʣʘʣʪʳʥ 

ʢʦʵʬʬʠʮʠʝʥʪ (ʢʪʘ) 
0.7599 

4 ʉʘʘʪʣʳʥ ʫʨʩʛʘʣʳʥ ʧʘʨʘʤʝʪʨ (w) 0.114 

5 
ʉʵʨʛʵʵʥ ʙʦʩʛʦʭ ʜʫʥʜʘʞ ʭʫʛʘʮʘʘ 

(ʊʩʙ), ʮʘʛ 
10.63 

 

 ʉɸʊ ʄ322 ʤʘʨʢʳʥ ʙʵʣʵʥ ʙʘʡʜʘʣ ʙʦʣʦʥ ʪʝʭʥʠʢ 
ʘʰʠʛʣʘʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪ ʥʴ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ 
ʙʘʡʥʘ. ʀʡʤʜ ʪʫʩ װʡʣʜʚʵʨʪ ʘʰʠʛʣʘʛʣʘʞ ʙʫʡ ʉɸʊ 
ʄ322 ʵʢʩʢʘʚʘʪʦʨʫʫʜʳʛ ʪʫʩ ʙװʨʵʵʨ ʘʚʯ װʟʴʝ. 

 5-ʨ ʭװʩʥʵʛʪʵʵʩ ʭʘʨʘʭʘʜ 1 ʙʦʣʦʥ 2 ʵʢʩʢʘʚʘʪʦʨʳʥ 
ʙʵʣʵʥ ʙʘʡʜʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪ ᴇʥʜᴇʨ ʭʘʨʠʥ 3 ʙʦʣʦʥ 
4 ʵʢʩʢʘʚʘʪʦʨʳʥ ʩʘʘʪʘʣ ʭʦʦʨʦʥʜʳʥ ʜʫʥʜʘʞ 
ʘʞʠʣʣʘʛʘʘ ᴇʥʜᴇʨ ʙʘʡʛʘʘ ʥʴ ʭʘʨʴʮʘʥʛʫʡ ʰʠʥʵ 
ʵʢʩʢʘʚʘʪʦʨʫʫʜ ʶʤ. ʉʵʨʛʵʵʥ ʙʦʩʛʦʣʪʳʥ ʜʫʥʜʘʞ 
ʭʫʛʘʮʘʘ ᴇʥʜᴇʨ ʙʘʡʛʘʘ ʟʘʩʚʘʨ ʪʝʭʥʠʢʠʡʥ 
 ʡʣʯʠʣʛʵʵʥʠʡ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪ, ʟʘʩʚʘʨʯʥʳװ
ʤʵʨʛʵʞʣʠʡʥ ʫʨ ʯʘʜʚʘʨʘʘʩ ʠʭʵʵʭʵʥ ʭʘʤʘʘʨʜʘʛ. 
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4%

ɹʘʟʘʛʯ ʩʘʨʚʫʫʥʳ ʟʘʩʚʘʨʳʥ ʪᴇʨᴇʣ

ɻʠʜʨʘʚʣʠʢʘ ʮʠʣʠʥʜʨתʥʜʩʵʥ ʵʜ ʘʥʛʠ

ɹʘʟʘʛʯ ʭʫʤʩɼʘʨʘʣʪʳʥ ʰʣʘʥʛʘ

ʍʦʣʙʦʛʯ תʥʜʩʵʥ ʩʵʥʩ
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ʊʝʭʥʠʢ ʘʰʠʛʣʘʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪ ʭʘʨʴʮʘʥʛʫʡ 
ʙʘʛʘ ʙʘʡʛʘʘ ʥʴ ʪᴇʣᴇʚʣᴇʛᴇᴇʪ ʙʫʩ ʩʫʣ ʟʦʛʩʦʣʪ ʠʭʪʵʡ 
ʭʦʣʙʦʦʪʦʡ[1].  

5-ʨ ʭװʩʥʵʛʪ. ʕʢʩʢʘʚʘʪʦʨʳʥ ʧʘʨʢʠʡʥ ʥʘʡʜʚʘʨʪʘʡ 
ʘʞʠʣʣʘʛʘʘʥʳ װʥʜʩʵʥ װʟװװʣʵʣʪװװʜ (2021 ʦʥ) 
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CAT322C 0.899 0.730 9.00 0.11 80.61 

CAT322D-

1 
0.911 0.847 9.71 0.10 99.81 

CAT322D-

2 
0.914 0.851 8.95 0.11 95.27 

CAT322D-

3 
0.879 0.879 15.0 0.06 110.3 

CAT322D-

4 
0.879 0.879 16.3 0.06 118.8 

 

 ʀʡʤʜ ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʥʳ װʟװװʣʵʣʪװװʜʵʜ 
ʙʘʟʘʛʯ ʩʘʨʚʫʫʥʳ ʛʵʤʪʵʣ ʭʘʤʛʠʡʥ ʠʭʵʵʨ ʥᴇʣᴇᴇʣʞ 
ʙʘʡʛʘʘ ʫʯʨʘʘʩ װװʥʠʡ ʙʘʛʘʩʛʘʭ ʘʨʛʘ ʟʘʤʳʛ 
ʙʦʣʦʚʩʨʫʫʣʘʭ ʥʴ ʯʫʭʘʣ ʶʤ. 

ɹ. ʄɸʊɽʈʀɸʃ ʉʆʅɻʆʃʊ   

 ɹʘʟʘʛʯ ʩʘʨʚʫʫ ʥʴ ʵʣʵʛʜʣʠʡʥ ʪʵʩʚʵʨ ᴇʥʜᴇʨʪʵʡ, 
ʮʦʭʠʣʪʳʥ ʘʯʘʘʣʣʳʛ ʜʘʘʭ ʯʘʜʚʘʨʪʘʡ, ʟʘʩʚʘʨ 
 ʡʣʯʠʣʛʵʵ ʭʠʡʭʵʜ ʭʷʣʙʘʨ, ʩʦʣʴʞ ʘʰʠʛʣʘʭʘʜװ
ʵʥʛʠʡʥ ʙʘʡʭ ʸʩʪʦʡ. ʈ.ɸ.ɻʘʜʬʠʣʴʜʳʥ ʛʘʥ ʙʫʶʫ 
ʵʣʵʛʜʵʣʜ ʪʵʩʚʵʨʪʵʡ ᴇʥʜᴇʨ ʤʘʨʛʘʥʝʮʘʪ ʛʘʥ 110ɻ13ʃ 
ʥʴ ʘʫʩʪʝʥʠʪʠʡʥ ʙװʣʵʛʪ ʭʘʤʘʘʨʘʭ ʙᴇʛᴇᴇʜ ʩʪʘʪʠʢ 
ʙʦʣʦʥ ʜʠʥʘʤʠʢ ʘʯʘʘʣʘʣ ʜʦʨ ᴇʥʜᴇʨ ʜʘʨʘʣʪ, ʮʦʭʠʣʪ, 
 ʨʵʣʪ ʟʵʨʵʛ ʵʣʵʛʜʣʠʡʥ ʥᴇʭʮᴇʣʜ ʘʞʠʣʣʘʜʘʛװ
ʙᴇʤʙᴇʣᴇʛʪ ʪʵʵʨʤʠʡʥ ʢʦʨʧʫʩ, ʭʘʮʘʨʪ ʙʦʣʦʥ 
ʢʦʥʫʩʘʥ ʙʫʪʣʫʫʨ, ʵʢʩʢʘʚʘʪʦʨʳʥ ʰʘʥʘʛʘʥʳ ʰװʜ 
ʟʵʨʵʛ ʵʜ ʘʥʛʠʫʜʳʛ ʭʠʡʭʵʜ ʘʰʠʛʣʘʛʜʜʘʛ[4]. 

6-ʨ ʭװʩʥʛʵʪ. ɻʘʥʛʠʡʥ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ /ɼʘʨʭʘʥʳ 
ʊᴇʤᴇʨʣᴇʛʠʡʥ װʡʣʜʚʵʨʪ ʭʠʡʣʛʵʩʵʥ ʰʠʥʞʠʣʛʵʵʛʵʵʨ/ 
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 Hardox400 ʥʴ 400ʅɺ ʭʘʪʫʫʣʘʛʪʘʡ, ʮʦʭʠʣʪʦʜ 
ʪʵʩʚʵʨʪʵʡ ʛʘʥ ʙᴇʛᴇᴇʜ ʭװʡʪʵʥʜ ʮʦʭʠʣʪʳʥ 
ʟʫʫʨʘʤʪʛʘʡ ʯʘʥʘʨ ᴇʥʜᴇʨʪʵʡ ʪᴇʜʠʡʛװʡ ʛʘʛʥʘʛʜʘʭ 
ʯʘʥʘʨ ʩʘʡʪʘʡ ʙʘʡʜʘʛ. Caterpiller, Komatsu, Hyundai 

ʟɻ ʨʵʛ ʢʦʤʧʘʥʠʫʜʳʥ ʵʢʩʢʘʚʘʪʦʨʳʥ ʩʘʨʚʫʫʛ װʥʜʩʵʥ 
ʵʣʝʤʝʥʪװװʜʠʡʛ ʵʥʵ ʪᴇʨʣʠʡʥ ʛʘʥʛʘʘʨ ʭʠʡʜʵʛ ʙʘʡʥʘ. 
Hardox ʛʘʥʛ ʠʣʯʠʡʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪʘʘʨ ᴇʥʜᴇʨ 
ʭʘʪʫʫʣʘʛʪʘʡ ʤʘʨʪʝʥʩʠʪ ʙװʪʵʮʪʵʡ ʙʦʣʛʦʜʦʛ[6]. 

 ʐʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʫʛ ʛʘʥ ʥʴ 
ʭʨʦʤ ʙʦʣʦʥ ʮʘʭʠʫʨʘʘʨ ʯʘʥʘʨʞʫʫʣʩʘʥ ʭʠʡʮʠʡʥ ʛʘʥ 
ʙʦʣʦʭ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. 

 ʍʨʦʤ-ʮʘʭʠʫʨʪ ʭʠʡʮʠʡʥ ʯʘʥʘʨʞʫʫʣʩʘʥ ʛʘʥ ʥʴ 
ʪᴇʚᴇʛʪʵʡ ʛʘʛʥʘʛʜʜʘʛ ʙᴇʛᴇᴇʜ ʟʦʨʦʣʪʦʦʨ 
ʙʦʣʦʚʩʨʫʫʣʘʛʜʜʘʛ. ʀʣʯʠʡʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʥ 
ʜʘʨʘʘʛʘʘʨ ᴇʥʜᴇʨ ʭʘʪʫʫʣʘʛ, ʫʷʥ ʥʘʣʘʨʭʘʡ ʯʘʥʘʨʪʘʡ 
ʙʦʣʜʦʛ. ʕʥʵ ʪᴇʨʣʠʡʥ ʛʘʥʛʘʘʨ ᴇʥʜᴇʨ ʜʘʨʘʣʪ, 
ʵʣʵʛʜʣʠʡʥ ʥᴇʭʮᴇʣʜ ʘʞʠʣʣʘʜʘʛ ʵʜ ʘʥʛʠʫʜʳʛ ʭʠʡʜʵʛ 
ʙʘʡʥʘ. 

 

2-ʨ ʟʫʨʘʛ. ɹʘʟʘʛʯ ʩʘʨʚʫʫʥʳ ʝʨᴇʥʭʠʡ ʙʘʡʜʘʣ 

IV. ɼתɻʅʕʃʊ 

ʉɸʊ ʄ322D ʤʘʨʢʠʡʥ ʵʢʩʢʘʚʘʪʦʨʳʥ ʭʫʚʴʜ 
 ʡʣ ʘʞʠʣʣʘʛʘʘʥʘʘʩ ʭʘʤʘʘʨʩʘʥ ʩʫʣװ ʡʣʜʚʵʨʠʡʥװ
ʟʦʛʩʦʣʪʳʛ ʘʚʯ װʟʚʵʣ. ʉʘʘʪʘʣʜ ʟʦʛʩʩʦʥ ʭʫʛʘʮʘʘʥʳ 
ʭʘʤʛʠʡʥ ʠʭ ʙʫʶʫ 83,57%-ʠʡʛ ʩʵʣʙʵʛ ʭʘʥʛʘʤʞʛװʡ, 
3,67%-ʠʡʛ ʙʫʨʫʫ ʰʠʡʜʚʵʨ, 12,76%-ʠʡʛ ʙʫʩʘʜ 
ʰʘʣʪʛʘʘʥ ʵʟʵʣʞ ʙʘʡʥʘ. 

1. ʉɸʊ ʄ322 ʵʢʩʢʘʚʘʪʦʨʳʥ ʥʘʡʜʚʘʨʪʘʡ 
ʘʞʠʣʣʘʛʘʘʥʳ װʟװװʣʵʣʪװװʜ ʙʦʣʦʭ ʙʵʣʵʥ 
ʙʘʡʜʘʣ ʙʦʣʦʥ ʪʝʭʥʠʢ ʘʰʠʛʣʘʣʪʳʥ 
ʢʦʵʬʬʠʮʠʝʥʪ, ʩʘʘʪʣʳʥ ʫʨʩʛʘʣʳʥ 
ʧʘʨʘʤʝʪʨ, ʩʵʨʛʵʵʥ ʙʦʩʛʦʣʪʳʥ ʜʫʥʜʘʞ 
ʭʫʛʘʮʘʘʛ ʧʘʨʢ ʙʦʣʦʥ ʤʘʰʠʥ ʪʫʩ ʙװʨʵʵʨ 
ʪʦʜʦʨʭʦʡʣʩʦʥ. 

2. ʉɸʊ ʄ322 ʵʢʩʢʘʚʘʪʦʨʳʥ ʥʘʡʜʚʘʨʪʘʡ 
ʘʞʠʣʣʘʛʘʘʥʳ װʟװװʣʵʣʪʠʡʛ ʧʘʨʢʘʘʨ 
ʪʦʦʮʦʭʦʜ ʙʵʣʵʥ ʙʘʡʜʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪ 
0.89, ʪʝʭʥʠʢ ʘʰʠʛʣʘʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪ 
0.75 ʙʘʡʛʘʘ ʥʴ ʭʘʥʛʘʣʪʘʡ ʙʫʩ ʙᴇʛᴇᴇʜ ʫʛ 
ʢʦʵʬʬʠʮʠʝʥʪʠʡʛ ʜʵʵʰʣװװʣʵʭ ʘʨʛʘ ʟʘʤʳʛ 
ʙʦʣʦʚʩʨʫʫʣʩʘʥ. 

3. ɹʘʟʘʛʯ ʩʘʨʚʫʫʛ װʡʣʜʚʵʨʣʵʭʠʡʥ ʪʫʣʜ 
110ɻ13ʃ, Hardox400 ʤʘʨʢʠʡʥ ʛʘʥʛʠʡʥ 
ʩʦʨʴʮʫʫʜʳʛ ʮʦʭʠʣʪʦʜ ʪʵʩʚʵʨʣʵʭ ʯʘʜʚʘʨʳʛ 
ʪʦʜʦʨʭʦʡʣʩʦʥ. 

ɸʐʀɻʃɸʉɸʅ ʅʆʄʓʅ ɾɸɻʉɸɸʃʊ 
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ʍʫʨʘʘʥʛʫʡ - ʍʫʚʠʘʨʘʘ ʘʰʠʛʪ ʤʘʣʪʤʘʣ ʦʣʙʦʨʣʦʭ װʡʣ ʘʞʠʣʣʘʛʘʘ 1990 ʦʥʦʦʩ ʭʦʡʰ ʄʦʥʛʦʣ ʋʣʩʘʜ ʙʠʡ ʙʦʣʞ, ʦʣʦʥ 

ʠʨʛʵʜʠʡʥ ʘʤʴʜʨʘʣʜ ʥʵʤʵʨ ʙʦʣʦʭʫʡʮ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥʵʛ ʭʵʣʙʵʨ ʙװʨʵʣʜʩʵʥ ʶʤ. ʋʣʩ ʦʨʦʥʜ ʵʜʠʡʥ 

ʟʘʩʛʠʡʥ ʥᴇʭʮᴇʣ ʙʘʡʜʘʣ ʭװʥʜʵʨʯ, ʘʞʠʣʛװʡ ʠʨʛʵʜʠʡʥ ʪʦʦ ʥʵʤʵʛʜʵʞ, ʥʠʡʛʵʤ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʫʚʴʜ ʭװʥʜʭʵʥ 

ʮʦʭʠʣʪʫʫʜ ʪʫʣʛʘʨʯ ʙʘʡʩʘʥ װʝʜ ʙʠʯʠʣ ʫʫʨʭʘʡʥ ʘʤʴʞʠʨʛʘʘʛ ʟʘʣʛʫʫʣʞ ʙʫʡ ʭʫʚʴ ʥʵʤʨʠʡʛ ʥʴ װʥʵʣʞ ʭװʣʵʵʥ 

ʟᴇʚʰᴇᴇʨʯ 2010 ʦʥʜ ɸʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʪʫʭʘʡ ʭʫʫʣʴʜ ʥʵʤʵʣʪ ᴇᴇʨʯʣᴇʣʪ ʦʨʫʫʣʩʘʥ ʥʴ ʙʠʯʠʣ ʫʫʨʭʘʡʯʜʘʜ ʘʣʙʘʞʩʘʥ 

ʙװʪʮʠʡʥ ʭװʨʵʵʥʜ ʘʞʠʣʣʘʭ ʙʦʣʦʣʮʦʦ ʦʣʛʦʩʦʥ ʶʤ. ɻʵʚʯ ʭʫʚʠʘʨʘʘ ʘʰʠʛʪ ʤʘʣʪʤʘʣ ʦʣʙʦʨʣʦʭ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ 

ʫʣʤʘʘʩ ʫʯʠʨʩʘʥ ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʩᴇʨᴇʛ װʨ ʜʘʛʘʚʘʨ ʥʴ ʙʠʯʠʣ ʫʫʨʭʘʡʥ ʘʣʙʘʞʠʭ װʡʣ ʷʚʮʳʛ ʩʘʘʨʫʫʣʞ, ʦʨʦʥ ʥʫʪʛʠʡʥ 

ʪʦʛʪʚʦʨʪʦʡ ʭᴇʛʞʠʣʜ ʦʨʫʫʣʞ ʙʫʡ ʭʫʚʴ ʥʵʤʨʠʡʛ ʙʫʫʨʫʫʣʘʭ ʭװʯʠʥ ʟװʡʣ ʙʦʣʦʚ. ɹʠʯʠʣ ʫʫʨʭʘʡʥ ʜʘʣʙʘʘʥ ʜʦʨ ʭʫʫʣʴ 

ʙʫʩʘʘʨ ʘʰʠʛʪ ʤʘʣʪʤʘʣ ʦʣʙʦʨʣʦʣʪ ʷʚʘʛʜʩʘʥʳ װʨ ʜװʥʜ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ ʭʦʭʠʨʦʣ ʫʯʠʨʩʘʘʨ ʙʘʡʛʘʘ ʥʴ ʪᴇʨᴇᴇʩ 

ʟʦʭʠʮʫʫʣʘʭ ʘʩʫʫʜʣʳʛ ʙʠʡ ʙʦʣʛʦʚ.  ɹʘʡʛʘʣʠʡʥ ʥᴇᴇʮʠʡʥ ʪʦʛʪʚʦʨʪʦʡ ʫʜʠʨʜʣʘʛʳʛ ʭʘʥʛʘʭ ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʟʘʩʘʛʣʘʣ 

ʪᴇʩʣʠʡʥ ʭװʨʵʵʥʜ ñʋʫʣ ʫʫʨʭʘʡʥ ʘʰʠʛʣʘʣʪʳʥ ʫʣʤʘʘʩ ʵʚʜʵʨʩʵʥ ʛʘʟʨʳʥ ʪʦʦʣʣʦʛʳʛ 2017 ʦʥʦʦʩ ʵʭʣװװʣʩʵʥ. ñʋʫʣ 

ʫʫʨʭʘʡʥ ʘʰʠʛʣʘʣʪʳʥ ʫʣʤʘʘʩ ʵʚʜʵʨʩʵʥ, ʵʟʵʥ ʭʦʣʙʦʛʜʦʛʯ ʥʴ ʪʦʛʪʦʦʛʜʦʭʛװʡ ʙʘʡʛʘʘ ʙʦʣʦʥ ʪʦʜʦʨʭʦʡ ʵʟʵʥʪʵʡ ʙʦʣʦʚʯ 

ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ ʭʠʡʛʜʵʵʛװʡ ʛʘʟʨʳʥ ʙװʨʪʛʵʣ, ʪʦʦʣʣʦʛʳʛ ʭʠʡʞ, ʭʦʭʠʨʣʳʛ װʥʵʣʵʭ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ ʘʞʣʳʛ ʟʦʭʠʦʥ 

ʙʘʡʛʫʫʣʘʭ ʘʞʠʣ ʵʭʵʣʩʵʥ ʶʤ.

I. ʋɼʀʈʊɻɸʃ 

ʄʦʥʛʦʣ ʋʣʩʳʥ ɿʘʩʛʠʡʥ ʛʘʟʨʳʥ 2020-2024 ʦʥʳ װʡʣ 
ʘʞʠʣʣʘʛʘʘʥʳ ʭᴇʪᴇʣʙᴇʨʪ  ñʅᴇʭᴇʥ ʩʵʨʛʵʵʣʪ-2024ò 
ʥʵʛʜʩʵʥ ʘʨʛʘ ʭʵʤʞʵʵʛ ʪʫʩʛʘʩʘʥ ʙʘ ʪʫʩ ʘʞʣʳʥ 
ʭװʨʵʵʥʜ ʫʣʩʳʥ ʭʵʤʞʵʵʥʜ ʫʫʣ ʫʫʨʭʘʡʥ ʫʣʤʘʘʩ 
ʵʚʜʨʵʣʜ ʦʨʩʦʥ 8000 ʛʘ ʪʘʣʙʘʡʛ ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ ʶʤ. 
ñʅᴇʭᴇʥ ʩʵʨʛʵʵʣʪ-2024ò ʘʨʛʘ ʭʵʤʞʵʵʛ ʭʵʨʵʛʞװװʣʵʭ 
ʘʞʣʳʥ ʭװʨʵʵʥʜ ɹʆɸɾ-ʳʥ ɼʵʜ ʩʘʡʜ ʪʵʨʛװװʪʵʡ 
ʘʞʣʳʥ ʙʘʛ 2021 ʦʥʳ 9-ʨ ʩʘʨʜ ʉʵʣʵʥʛʵ ʘʡʤʘʛʪ 
ʘʞʠʣʣʘʚ. ɸʞʣʳʥ ʙʘʛʠʡʥʭʘʥ ɽʨᴇᴇ ʩʫʤʳʥ ʥʫʪʘʛ, 
ʗʣʙʘʛ ʛʵʭ ʛʘʟʘʨʪ ʫʫʣ ʫʫʨʭʘʡ ʙʦʣʦʥ ʙʠʯʠʣ ʫʫʨʭʘʡ, 
ʭʫʫʣʴ ʙʫʩ ʦʣʙʦʨʣʦʣʪʳʥ ʫʣʤʘʘʩ ʵʚʜʵʨʯ ʦʣʦʥ ʞʠʣ 
ʦʨʭʠʛʜʩʦʥ ʪʘʣʙʘʡʥʫʫʜʪʘʡ ʛʘʟʘʨ ʜʵʵʨ ʥʴ ʪʘʥʠʣʮʘʞ, 
 ʛʥʵʣʪװʟʣʵʛ ʰʘʣʛʘʣʪ ʭʠʡʞ, ʙʠʯʠʣ ʫʫʨʭʘʡʥ ʜװ
ʛʘʨʛʫʫʣʘʘʛװʡ, ʞʫʨʤʳʥ ʜʘʛʫʫ ʦʣʙʦʨʣʦʣʪ, ʥᴇʭᴇʥ 
ʩʵʨʛʵʵʣʪ ʭʠʡʛʵʵʛװʡ, ʭʫʫʣʴ ʙʫʩʘʘʨ ʘʰʠʛʪ ʤʘʣʪʤʘʣ 
ʦʣʙʦʨʣʦʭ ʟʦʨʠʣʛʦʦʨ ʫʫʨʭʘʡʥ ʢʝʤʧʠʡʛ ʙʘʨʴʩʘʥ, 
ʪʝʭʥʠʢ ʭʵʨʵʛʩʣʠʡʛ ʙʘʡʨʣʫʫʣʘʥ ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵ 
ʭʠʡʞ ʙʘʡʩʘʥ ʟʵʨʵʛ ʟᴇʨʯʣװװʜʠʡʛ ʠʣʨװװʣʞʵʵ. ɹʆɸɾ 
ʷʘʤʥʘʘʩ ʗʣʙʘʛ ʛʦʣʳʥ ʭᴇʥʜʠʡʜ װװʩʩʵʥ ʭʦʭʠʨʣʳʥ 
 ,ʥʵʣʛʵʵʛ ʭʠʡʞ ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ ʘʞʣʳʥ ʭʵʤʞʵʵװ
ʰʘʘʨʜʣʘʛʘʪʘʡ ʟʘʨʜʣʳʛ ʪʦʦʮʦʭʦʦʨ ʤʵʨʛʵʞʣʠʡʥ 
ʰʠʥʞʵʵʯʜʵʵʩ ʙװʨʜʩʵʥ ʙʘʛʠʡʛ 10-ʨ ʩʘʨʜ ʪʦʤʠʣʞ 
ʘʞʠʣʣʫʫʣʘʚ. ʕʥʵ ɸʞʣʳʥ ʭװʨʵʵʥʜ ʭʠʡʛʜʩʵʥ ʘʞʠʣ, 
ʭʦʭʠʨʣʳʥ ʭʵʤʞʵʵ, ʟʘʨʜʣʳʥ ʪʦʦʮʦʦʥʳ װʨ ʜװʥʛ  ʫʛ 
ᴇʛװװʣʵʣʜ ʪʫʩʛʘʞ ʙʘʡʥʘ.  ɹʫʨʫʫʪʘʡ ʵʪʛʵʵʜװװʜ 
ʭʦʭʠʨʣʳʥ ʭʵʤʞʵʵʛʵʵʨ ʭʫʫʣʠʡʥ ʜʘʛʫʫ ʭʘʨʠʫʮʣʘʛʘ 
ʥʦʛʜʫʫʣʘʭ ʥʴ ʟװʡʥ ʭʵʨʵʛ. ʍʦʣʙʦʛʜʦʭ ʵʟʵʥ ʪʦʜʦʨʭʦʡ 
ʙʫʩ, ʵʩʚʵʣ ʭʫʫʣʴ ʙʫʩʘʘʨ ʦʣʙʦʨʣʦʣʪ ʷʚʫʫʣʩʥʘʘʩ  
ʵʚʜʵʨʣʜ ᴇʨʪʩᴇʥ ʛʘʟʨʳʛ ʫʫʣ ʫʫʨʭʘʡʥ ʢʦʤʧʘʥʠʫʜ 
ʭʘʨʠʫʮʘʥ ʘʚʯ ʜװʡʮװװʣʵʥ ʭʘʤʛʘʘʣʘʭ ʥᴇʭᴇʥ 
ʩʵʨʛʵʵʣʪʠʡʥ ʘʞʣʳʥ ʭװʨʵʵʥʜ ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ ʘʞʣʳʛ  
ʛװʡʮʵʪʛʵʭ  ʙʦʣʦʤʞ ʙʘʡʛʘʘ ʶʤ. 

II. ʕɺɼʈʕʃʀʁʅ ɽʈᴆʅʍʀʁ ɹɸʁɼɸʃ 

 ʉʫʜʘʣʛʘʘʥʳ ʪʘʣʙʘʡ ʥʴ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɽʨᴇᴇ 
ʩʫʤʳʥ ɹʫʫʨʘʛʯʠʥ ʙʘʛʠʡʥ ʥʫʪʘʛʪ ʦʨʰʠʭ ʍʵʥʪʠʡʥ 

ʥʫʨʫʫʥʳ ʩʘʣʙʘʨ ʫʫʣʩʳʥ ʭʦʦʨʦʥʜ, ʗʣʙʘʛ ʛʦʣʳʥ 
ʛʦʣʜʨʠʣ ʜʘʛʫʫ ʙʘʡʨʣʘʥʘ. ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɽʨᴇᴇ 
ʩʫʤ ʥʴ ʙʘʨʫʫʥ ᴇʤʥᴇ ʪʘʣʘʘʨʘʘ ʄʘʥʜʘʣ, ʙʘʨʫʫʥ 
ʪʘʣʘʘʨʘʘ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʍʦʥʛʦʨ, ʭʦʡʜ 
ʪʘʣʘʘʨʘʘ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɸʣʪʘʥʙʫʣʘʛ, ʍװʜʵʨ, 
ʟװװʥ ʭʦʡʜ ʪʘʣʘʘʨʘʘ ʆʍʋ, ʟװװʥ ʪʘʣʘʘʨʘʘ ʍʵʥʪʠʡ 
ʘʡʤʛʠʡʥ ᴆʤʥᴇʜʵʣʛʵʨ, ʟװװʥ ᴇʤʥᴇ ʪʘʣʘʘʨʘʘ ʊᴇʚ 
ʘʡʤʛʠʡʥ ʄᴇʥʛᴇʥ ʤʦʨʴʪ ʩʫʤʜʪʘʡ ʪʫʩ ʪʫʩ ʭʠʣ 
ʟʘʣʛʘʥʘ.  

 ʍʵʵʨʠʡʥ ʩʫʜʘʣʛʘʘʛ 2021 ʦʥʳ 09 ʜװʛʵʵʨ ʩʘʨʳʥ 
24-ʥᴇᴇʩ 25-ʥʳ ᴇʜʨװװʜʵʜ ʭʠʡʞ,  Phantom 4 ʤʘʨʢʠʡʥ 
ʜʨʦʥʦʦʨ ʫʨʪʘʘʰʘʘ 10 ʢʤ, ᴇʨʛᴇʥᴇᴇʨᴇᴇ 300 ʤ 
ʪʘʣʙʘʡʛ ʭʘʤʘʨʩʘʥ ʵʜʵʣʙʵʨ ʛʘʟʨʳʥ ʟʫʨʛʠʡʛ ʜ.ʪ.ʜ 
1285 ʤ-ʠʡʥ ᴇʥʜʨᴇᴇʩ ʭᴇᴇʨʛᴇʞ, 300 ʤ ᴇʥʜʨᴇᴇʩ ʵʛʮ 
ʜʵʵʨʵʵʩ FC330 ʤʘʨʢʠʡʥ ʢʘʤʝʨ ʘʰʠʛʣʘʥ ʟʫʨʘʛ 
ʘʚʩʘʥ. 
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ɿʫʨʘʛ 1. ʗʣʙʘʛ ʛʦʣʳʥ ʭᴇʥʜʠʡʥ ʫʫʨʭʘʡʣʘʣʪʘʘʨ ʵʚʜʵʨʩʵʥ ʪʘʣʙʘʡʥ ʙʘʡʨʰʠʣ

ʉʫʜʘʣʛʘʘʥʳ ʪʘʣʙʘʡʥ ʭʘʘ ʩʘʡʛװʡ ʭʫʨʜʘʩ ʯʫʣʫʫʣʛʳʥ 
ʦʚʦʦʣʛʫʫʜ, ʭʠʡʤʵʣ ʥʫʫʨ ʠʭʪʵʡ ʙʘʡʛʘʘʛʘʘʩ ʪʘʣʙʘʡ 
ʜʦʪʦʨ ʷʚʞ ʭʵʤʞʠʣʪ, ʩʫʜʘʣʛʘʘ ʭʠʡʭ ʙʦʣʦʤʞ ʤʫʫ 
ʙʘʡʣʘʘ. ʀʡʥʭװװ ʠʭ ʭʵʤʞʵʵʥʠʡ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 
ʭᴇʨʩʠʡʛ ʵʚʜʨʵʣʜ ʦʨʫʫʣʩʘʥʘʘʩ ʙʵʣʯʵʵʨʠʡʥ ʜʘʘʮ 
ʭװʨʵʣʮʵʵʥʜ ʩᴇʨʛᴇᴇʨ ʥᴇʣᴇᴇʣᴇʭ ʭʵʤʞʵʵʥʜ ʭװʨʩʵʥ 
ʙʘʡʥʘ. 

ʋʫʣ ʫʫʨʭʘʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʫʣʤʘʘʩ ʵʚʜʵʨʩʵʥ 
ʛʘʟʨʳʥ ʵʚʜʨʵʣʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ ʥʠʡʪ 8 ʪᴇʨᴇʣʜ 
ʭʫʚʘʘʥ ʘʚʯ װʟʩʵʥ ʙᴇʛᴇᴇʜ ʫʫʨʭʘʡʣʘʣʪʘʜ ᴇʨʪʩᴇʥ ʥʠʡʪ 
233.84 ʛʘ ʪʘʣʙʘʡʛʘʘʩ 158.88 ʛʘ ʪʘʣʙʘʡ ʵʚʜʨʵʣʜ 
ʦʨʩʦʥ ʙʘʡʥʘ. ʕʚʜʨʵʣʠʡʥ ʪᴇʨʣᴇᴇʩ ʭʘʨʘʭʘʜ ʘʩʛʘʘʩ 
ʙʦʣʦʥ ʭʵʣʙʵʨ ʜװʨʩʛװʡ ʵʚʜʵʨʩʵʥ ʪʘʣʙʘʡ2 35.3%, 
ʭʫʨʜʘʩ ʯʫʣʫʫʣʛʠʡʥ ʦʚʦʦʣʛʦ 25.8% ʵʟʵʣʞ ʙʘʡʛʘʘ 
ʙʦʣ ʫʨʛʘʤʘʣʞʩʘʥ ʪʘʣʙʘʡ 12.5%, ʤʦʜʪʦʡ ʪʘʣʙʘʡ 
10.5%-ʠʡʛ ʪʫʩ ʪʫʩ ʵʟʵʣʞ ʙʘʡʥʘ.  

ʕʚʜʨʵʣʜ ᴇʨʪʩᴇʥ ʥʠʡʪ 233.84 ʛʘ ʪʘʣʙʘʡʥ ʭʫʚʴʜ:  

ü 21.21 ʛʘ ʪʘʣʙʘʡ ʥʴ ʛʦʣ ʫʩʘʥʜ ʭʘʤʘʘʨʩʘʥ 
ü 24.59 ʛʘ ʪʘʣʙʘʡ ʥʴ ʦʡʞʩʦʥ, ʤʦʜʪʦʡ  
ü 29.21 ʛʘ ʪʘʣʙʘʡ ʥʴ ʵʜʛʵʨʯ ʫʨʛʘʤʘʣʞʩʘʥ 
ʫʯʠʨ ʵʜʛʵʵʨ 75.01 ʛʘ ʪʘʣʙʘʡ ʥʴ ʥᴇʭᴇʥ 
ʩʵʨʛʵʵʣʪ ʭʠʡʭ ʪʘʣʙʘʡʜ ʭʘʤʘʘʨʘʭʛװʡ 

                                                           
2 ʕʚʜʨʵʣʜ ᴇʨʪʩᴇʥ ʥʠʡʪ ʪʘʣʙʘʡʥ ʘʩʛʘʘʩ ʙʦʣʦʥ ʭʵʣʙʵʨ ʜװʨʩʛװʡ 

ʵʚʜʨʵʣ ʛʵʜʵʛʪ ʵʚʜʨʵʣʠʡʥ ʪᴇʨᴇʣʞװװʣʩʵʥ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʭʛװʡ 

ʪʝʭʥʦʣʦʛʠʡʥ ʙʫʩ ʙʘʡʜʣʘʘʨ ʵʚʜʵʨʩʵʥ ʛʘʟʨʳʛ ʭʘʤʨʫʫʣʣʘʘ.  

ʙᴇʛᴇᴇʜ ʵʥʵ ʪʘʣʙʘʡʜ ʭʦʭʠʨʦʣ ʪʦʦʮʦʦʛװʡ 
ʙʦʣʥʦ.  

 ,ʣʜʩʵʥ 158.83 ʛʘ ʪʘʣʙʘʡ ʥʴ ʦʚʦʦʣʛʦ, ʫʭʘʰ ʢʘʨʴʝʨת
ʥʫʫʨ ʙʦʣʦʥ ʫʫʨʭʘʡʣʘʣʪʳʥ ʷʚʮʘʜ ʪʘʣʭʣʘʛʜʘʥ 
ʵʚʜʵʨʩʵʥ ʪʫʣ ʵʥʵ ʪʘʡʣʙʘʡʜ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ 
ʘʞʣʳʛ ʭʠʡʭʵʵʨ ʪᴇʣᴇʚʣᴇʩᴇʥ ʙʘ  ʵʜʵʣʙʵʨ ʛʘʟʨʳʥ 
ʭʦʭʠʨʣʳʛ ʵʥʵ ʪʘʣʙʘʡʛʘʘʨ ʪʦʦʮʩʦʥ.   

ʍתʉʅʕɻʊ I . ʋʋʈʍɸʁʃɸʃʊʓʅ ʋʃʄɸɸʉ תתʉʉʕʅ 
ʕɺɼʈʕʃʀʁʅ ʊᴆʈᴆʃ ɹɸ ʍʕʄɾʕʕ 

ˉ ʕʚʜʨʵʣʠʡʥ ʪᴇʨᴇʣ COD 
ʊʘʣʙʘʡ

, ʛʘ 

ʕʟʣʵʭ 

ʭʫʚʴ 

1 ʅʫʫʨ NU 6.51 2.8 

2 ʍʫʨʜʘʩ ʯʫʣʫʫʛʠʡʥ ʦʚʦʦʣʛʦ OV 60.41 25.8 

3 ʐʠʤʪ ʭᴇʨʩʥʳ ʦʚʦʦʣʛʦ SH 5.83 2.5 

4 ʋʭʘ,h ʢʘʨʴʝʨ UH 3.60 1.5 

5 
ɸʩʛʘʘʩ ʙʦʣʦʥ ʭʵʣʙʵʨ ʜװʨʩʛװʡ 

ʵʚʜʨʵʣ UR 
82.48 35.3 

6 ɻʦʣ, ʛʦʨʭʠ R 21.21 9.1 

7 ʋʨʛʘʤʘʣʞʩʘʥ ʪʘʣʙʘʡ VE 29.21 12.5 

8 ʄʦʜʪʦʡ ʪʘʣʙʘʡ FO 24.59 10.5 

 
ʋʫʨʭʘʡʣʘʣʪʘʜ ᴇʨʪʩᴇʥ ʥʠʡʪ 

ʪʘʣʙʘʡ 
 233.8 100.0 
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ɿʫʨʘʛ 2. ʋʫʨʭʘʡʣʘʣʪʘʜ ᴇʨʪʩᴇʥ ʪʘʣʙʘʡʥ ʵʚʜʨʵʣʠʡʥ ʝʨᴇʥʭʠʡ ʙʘʡʜʘʣ  

  

ɿʫʨʘʛ 3. ʗʣʙʘʛ ʛʦʣʳʥ ʭᴇʥʜʠʡʜ ʤʘʣʪʘʣʪʘʘʩ װװʩʩʵʥ ᴇʥʜᴇʨ ʵʨʵʛʪʵʡ ʭʵʩʵʛ

 ʄʘʣʪʘʣʪʘʘʩ װװʩʩʵʥ ʵʚʜʨʵʣ ʥʴ ʥʵʛ ʪʘʣʜʘʘ ᴇʥʜᴇʨ 
ʵʨʵʛ ʙװʭʠʡ ᴇʨʛᴇʥ ʞʘʣʛʳʛ װװʩʛʵʞ, ʞʘʣʛʘʥʳ ʥᴇʛᴇᴇ 
ʠʨʤʵʛʪ ʵʤʭ ʟʘʤʙʘʨʘʘʛװʡ ʦʚʦʦʣʛʫʫʜ, ʞʘʣʛʘʥʳ ʜʦʪʦʨ 
ʪʘʣʜ ʥװʭ, ʰʫʫʜʫʫ, ʘʩʛʘʘʩ, ʦʚʦʦʣʛʦ, ʭʘʷʛʜʤʘʣ 
ʰʦʨʦʦʥ ʜʘʣʘʥ ʟʵʨʵʛ ʵʚʜʨʵʣʠʡʛ ʙʠʡ ʙʦʣʛʦʩʦʥ 
ʙʘʡʥʘ.  

 ʅᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʛʘʘʨ ʞʘʣʛʳʥ 
ʵʨʛʠʡʛ ʟʘʩʚʘʨʣʘʭ, ʟʘʨʠʤ ʦʚʦʦʣʛʦ ʰʦʨʦʦʛ ʪʘʨʘʘʞ 
ʪʵʛʰʣʵʭ, ʟʘʡʣʫʫʣʘʭ ʟʵʨʵʛ ʦʣʦʥ װʡʣʜʵʣ ʭʠʡʛʜʵʭ ʪʫʣ 
ʜᴇʥʛᴇʞ ʪᴇʣᴇʚʰʠʞ ʙʘʡʛʘʘ ʰʠʥʵʵʨ װװʩʩʵʥ ʛʦʣʜʨʠʣʜ 
ʥᴇʣᴇᴇʣᴇʭ ʙʦʣʟʦʰʛװʡ ʫʯʠʨ ʪʝʭʥʠʢʠʡʥ ʥᴇʭᴇʥ 
ʩʵʨʛʵʵʣʪʠʡʛ ʙװʨʵʥ ʭʠʡʞ ʜʫʫʩʩʘʥʳ ʜʘʨʘʘ ʛʦʣʳʥ 
ʛʦʣʜʨʠʣʳʛ ʩʵʨʛʵʵʞ ʪʦʭʠʞʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ 
ʙʦʣʥʦ.   

ɻʦʣʳʥ ʛʦʣʜʠʨʦʣʜ װʟװװʣʩʵʥ ʥᴇʣᴇᴇ. ʗʣʙʘʛ ʛʦʣʳʥ 
ʭᴇʥʜʠʡʜ ʘʣʪ ʦʣʙʦʨʣʦʩʥʦʦʨ 5400 ʤ ʫʨʪ, 420 ʤ ᴇʨʛᴇʥ  
ʫʨʩʘʮ ʙװʭʠʡ ʛʦʣʳʥ ʛʦʣʜʠʨʦʣ ʵʚʜʵʨʯʵʵ. ɻʦʣʜʨʠʣ 
ʵʚʜʵʨʩʵʥʵʵʩ ʛʦʣ ᴇᴇʨʯʣᴇʛʜʩᴇʥ ʛʦʣʜʨʠʣʦʦʨ ʫʨʩʘʞ, 
ʵʥʜ ʪʵʥʜ ʪʦʛʪʦʦʣ ʫʩ, ʦʨʭʠʛʜʩʦʥ ʫʩʘʥ ʩʘʥʛʫʫʜʘʜ ʫʩ 
ʥʴ ʭʫʚʘʘʨʠʣʘʛʜʩʘʥ ʥʫʫʨ, ʮᴇᴇʨᴇʤ ʥʴ ʦʨʮ 

ʛʘʨʮʛװʡʛʵʵʩ ʙʘʡʛʘʣʠʡʥ ʙʦʭʠʨʜʣʦʦʨ ʙʦʭʠʨʜʩʦʥ 
ʙʘʡʜʘʣʪʘʡ ʙʦʣʩʦʥ ʙʘʡʥʘ.



ʕʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ 50 ʜʫʛʘʘʨ ʙʘʛʘ ʭʫʨʘʣ 
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ɿʫʨʘʛ 4. ʗʣʙʘʛ ʛʦʣʳʥ ʵʚʜʵʨʩʵʥ ʛʦʣʜʨʠʣʜ װװʩʩʵʥ ʥʫʫʨʫʫʜ 

III. ʅᴆʍᴆʅ ʉʕʈɻʕʕʍ ʏʀɻʃʕʃ, ʊᴆʃᴆɺʃᴆʃʊ 

ʕʚʜʵʨʩʵʥ ʛʘʟʨʳʛ ʥᴇʭᴇʥ ʩʵʨʛʵʵʭʜʵʵ װװʩʩʵʥ ʫʭʘʰ 
ʥʫʫʨʫʫʜʳʛ ʭʘʞʫʫʛʠʡʥ ʦʚʦʦʣʛʦ, ʯʫʣʫʫʣʛʘʘʨ ʪװʨʞ 
ʜװװʨʛʵʣʪ ʭʠʡʞ ʜʘʨʘʭ, ʛʘʜʘʨʛʫʫʛ ʪʵʛʰʣʵʭ, 
ʦʚʦʦʣʛʳʥ ʯʫʣʫʫʣʛʠʡʛ ʪʘʨʘʘʥ ʪʵʛʰʣʵʭ, ʦʛʮʦʤ 
ᴇʥʜᴇʨ ʵʨʛʠʡʛ ʥʘʣʫʫʣʘʭ, ʟʘʨʠʤ ʪʦʤʦʦʭʦʥ ʦʚʦʦʣʛʳʛ 
ʭʵʚʛʠʡʞװװʣʵʥ ʭʵʣʙʵʨʞװװʣʵʭ, ʛʦʣʳʥ ʫʨʩʘʮʳʛ 
ʭʘʜʛʘʣʘʥ װʣʜʵʵʭ, ʥʫʫʨ ʛʦʣʳʥ ʵʨʵʛ ʟʘʩʘʭ, ʛʦʣʜʠʨʣʳʛ 

ʩʵʨʛʵʵʭ ʟʵʨʵʛ ʘʞʣʫʫʜʳʛ ʭʠʡʥʵ. ʗʣʙʘʛ ʛʦʣʳʥ 
ʭᴇʥʜʠʡʜ װװʩʩʵʥ ʵʚʜʨʵʣʠʡʛ ʥᴇʭᴇʥ ʩʵʨʛʵʵʭʵʜ 160.93 
ʛʘ ʪʘʣʙʘʡʜ ʘʞʠʣ ʭʠʡʛʜʵʥʵ.  ʊʝʭʥʠʢʠʡʥ ʥᴇʭᴇʥ 
ʩʵʨʛʵʵʣʪʵʵʨ ʭʠʡʭ ʘʞʣʳʛ ʵʚʜʨʵʣʠʡʥ ʪᴇʨᴇʣ ʙװʨʵʵʨ 
ʭʵʤʞʠʣʪʠʡʥ ʜװʥʜ ʪʫʣʛʫʫʨʣʘʥ ʪʦʦʮʦʞ ʜʘʨʘʘʭ 
ʭװʩʥʵʛʪװװʜʵʵʨ ʭʘʨʫʫʣʣʘʘ. ʅᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ 
ʭװʨʵʵʥʜ ʦʡʞʩʦʥ ʤʦʜʪʦʡ ʪʘʣʙʘʡ ʙʦʣʦʥ ʫʨʛʘʤʘʣʞʠʞ 
ʵʜʛʵʩʵʥ ʪʘʣʙʘʡ ʭʘʤʘʘʨʘʭʛװʡ. ʕʚʜʨʵʣʠʡʥ ʙʘʡʜʣʳʛ 
ʜʘʨʘʘʭ ʟʫʨʛʘʘʨ ʭʘʨʫʫʣʞ ʙʘʡʥʘ.

ʍתʉʅʕɻʊ 2. ʅᴆʍᴆʅ ʉʕʈɻʕʕʍ ʊɸʃɹɸʁʅ ʍʕʄɾʕʕ 

ʊʘʣʙʘʡʥ ʪᴇʨᴇʣ ʂʦʜ  ʊʘʣʙʘʡ, ʤ2 ʅᴇʭᴇʥ ʩʵʨʛʵʵʭ ʯʠʛʣʵʣ 

ɸ. ʋʫʨʭʘʡʣʘʣʪʘʜ ᴇʨʪʩᴇʥ ʥʠʡʪ ʪʘʣʙʘʡ 

ʅʫʫʨ  NU 65,143.4 2-ʦʦʩ ʙʫʩʘʜ ʥʫʫʨʳʛ ʜʘʨʥʘ  

ʍʫʨʜʘʩ ʯʫʣʫʫʣʛʠʡʥ ʦʚʦʦʣʛʦ OV 604,102.6 ʅᴇʭᴇʥ ʩʵʨʛʵʵʣʪ ʭʠʡʥʵ 

ʐʠʤʪ ʭᴇʨʩʪʵʡ ʦʚʦʦʣʛʦ SH 58,308.1 ʅᴇʭᴇʥ ʩʵʨʛʵʵʣʪ ʭʠʡʥʵ  

ʋʭʘʰ, ʢʘʨʴʝʨ UH 35,971.6 ɼװװʨʛʵʞ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʥʵ  

ʕʚʜʨʵʣʜ ᴇʨʪᴇʞ ʪʘʣʭʣʘʛʜʩʘʥ ʪʘʣʙʘʡ  UR 82,4828.9 ʅʠʡʪʵʜ ʥʴ ʞʠʛʜʨװװʣʵʥ  ʪʵʛʰʠʣʥʵ.  

ɻʦʣ R 212,087.5 ʅʉ ʰʘʘʨʜʣʘʛʘʛװʡ 

ʋʨʛʘʤʘʣʞʩʘʥ ʪʘʣʙʘʡ VE 292,129.4 ʅʉ ʰʘʘʨʜʣʘʛʘʛװʡ 

ʄʦʜʪʦʡ ʪʘʣʙʘʡ FO 245,911.3 ʅʉ ʰʘʘʨʜʣʘʛʘʛװʡ 

ʋʫʨʭʘʡʣʘʣʪʘʜ ᴇʨʪʩᴇʥ ʥʠʡʪ ʪʘʣʙʘʡ 2338482.8  

ɹ. ʅᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʘʞʠʣ ʭʠʡʭ ʰʘʘʨʜʣʘʛʘʛװʡ ʪʘʣʙʘʡ 

ʅʫʫʨʫʫʜ  NU 21,523.0 2 ʭʵʩʵʛ ʥʫʫʨʳʥ ʵʨʛʠʡʛ ʟʘʩʘʘʜ  װʣʜʵʵʥʵ  

ɻʦʣ R 212,087.5 ɻʦʣʳʥ ʛʦʣʜʨʠʣ ʟʘʩʘʞ, װʣʜʵʵʥʵ 

ʋʨʛʘʤʘʣʞʩʘʥ ʪʘʣʙʘʡ VE 292,129.4 ʋʨʛʘʤʘʣ ʫʨʛʘʞ ʵʜʛʵʩʵʥ 

ʄʦʜʪʦʡ ʪʘʣʙʘʡ FO 245,911.3 ɹʘʡʛʘʣʘʘʨʘʘ ʦʡʞʩʦʥ ʪʫʣ ʭᴇʥʜᴇʭʛװʡ 

ɼװʥ  771,651.2  

ɺ. ʅᴇʭᴇʥ ʩʵʨʛʵʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʪʘʣʙʘʡ 

ʍʫʨʜʘʩ ʯʫʣʫʫʣʛʠʡʥ ʦʚʦʦʣʛʦ OV 604,102.6 ʋʭʘʰ, ʥʫʫʨʫʫʜʳʛ ʜװװʨʛʵʵʜ, ʭʵʚʛʠʡʞװװʣʥʵ 

ʐʠʤʪ ʭᴇʨʩʥʠʡ ʦʚʦʦʣʛʦ SH 58,308.1 
ʅᴇʭᴇʥ ʜװװʨʛʵʣʪ ʙʦʣʦʥ ʭʵʩʵʛʯʠʣʩʵʥ ʰʠʤʪ ʭᴇʨʩʥʠʡ 

ʭʫʯʠʣʪʘʜ ʘʰʠʛʣʘʥʘ.  

ʋʭʘʰ, ʢʘʨʴʝʨ UH 35,971.6 ʅᴇʭᴇʥ ʜװװʨʛʵʣʪ  

ʅʫʫʨ  NU 43,620.4 ʆʚʦʦʣʛʳʥ ʯʫʣʫʫʣʛʘʘʨ ʜװװʨʛʵʞ ʪʵʛʰʠʣʥʵ  

ʕʚʜʨʵʣʜ ᴇʨʪᴇʞ ʪʘʣʭʣʘʛʜʩʘʥ ʪʘʣʙʘʡ  UR 824,828.9 ɾʠʛʜʨװװʣʵʥ ʪʵʛʰʠʣʥʵ  

ʅᴇʭᴇʥ ʩʵʨʛʵʵʭ ʪʘʣʙʘʡ NUH 1566831.6  

ʅᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʷʚʮʘʜ ʪʵʣʵʣʪ ʭʠʡʭ ʪʘʣʙʘʡ  42,550.0 ʕʨʛʠʡʛ ʭʵʚʛʠʡʞװװʣʵʭʵʜ ʰʠʥʵʵʨ ʵʚʜʨʵʭ ʪʘʣʙʘʡ 

ʅʠʡʪ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ ʭʠʡʭ ʪʘʣʙʘʡ 1609381.6  
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ɿʫʨʘʛ 5. ʗʣʙʘʛ ʛʦʣʳʥ ʭᴇʥʜʠʡ ʜʵʭ ʪʘʣʙʘʡʥ ʵʚʜʨʵʣʠʡʥ ʙʘʡʜʘʣ 

ʍתʉʅʕɻʊ 3. ʊɽʍʅʀʂʀʁʅ ʅᴆʍᴆʅ ʉʕʈɻʕʕʃʊʀʁʅ ʍתʈʕʕʅɼ ʍʀʁʍ ɸɾʃʓʅ ʍʕʄɾʕʕ 

ˉ ʕʚʜʨʵʣʠʡʥ ʪᴇʨᴇʣ ʊʘʣʙʘʡ, ʤ2 ʅᴇʭᴇʥ ʩʵʨʛʵʵʭ ʭʵʣʙʵʨ 
ɸʞʣʳʥ  

ʭʵʤʞʵʵ, ʤ3 

ɸʞʠʣʣʘʭ  

ʪʝʭʥʠʢ  

1 ʅʫʫʨʫʫʜʳʛ ʜװװʨʛʵʣʪ ʭʠʡʥʵ  43,620.4 
ʆʚʦʦʣʛʳʥ ʯʫʣʫʫʣʘʛ ʙʦʣʦʥ ʵʚʜʨʵʣ, ʰʠʤʪ 

ʭᴇʨʩʥʠʡ ʦʚʦʦʣʛʦʦʩ ʪװʨʞ  ʜʘʨʥʘ 
44,323.3 

ʙʫʣʴʜʦʟʝʨ, 

ʫʪʛʫʫʨʪ ʘʯʠʛʯ   

2 20 ʙʘ 18-ʨ ʥʫʫʨʳʥ ʵʨʵʛ  21,523.0 483+447 ʤ  ʵʨʛʠʡʛ ʟʘʩʥʘ 2,232.0 ʫʪʛʫʫʨʪ ʘʯʠʛʯ 

3 ʋʭʘʰʫʫʜʳʛ ʥᴇʭᴇʥ ʩʵʨʛʵʵʥʵ  35,971.6 

ʆʚʦʦʣʛʳʥ ʯʫʣʫʫʣʛʘʘʨ ʪװʨʞ ʜװװʨʛʵʥʵ  34,198.0 ɹʫʣʴʜʦʟʝʨ  

ʕʚʜʨʵʣʠʡʥ ʯʫʣʫʫʣʘʛ, ʰʠʤʪ ʭᴇʨʩᴇᴇʨ 

ʥᴇʭᴇʥ ʜװװʨʛʵʣʪ ʭʠʡʥʵ 
14,689.8 ɹʫʣʴʜʦʟʝʨ  

4 ʕʚʜʨʵʣʪʵʡ ʪʘʣʙʘʡ   
ʕʚʜʨʵʣ ʨװװ ʦʚʦʦʣʛʳʥ ʰʦʨʦʦʛ ʪװʨʞ 

ʛʘʜʘʨʛʫʫʛ ʞʠʛʜʨװװʣʥʵ 
45,253.6 ʙʫʣʴʜʦʟʝʨ  

5 ʆʚʦʦʣʛʫʫʜʳʛ ʥᴇʭᴇʥ ʩʵʨʛʵʵʥʵ 604,103.0 
ʍʵʣʙʵʨʞװװʣʵʥ ʭʵʚʛʠʡʞװװʣʵʭ 302,913.8 ʙʫʣʴʜʦʟʝʨ  

ʋʭʘʰ, ʥʫʫʨʳʥ ʪʘʣʙʘʡʥ ʭʘʤʪ ʪʵʛʰʣʵʭ, 153,531.2 ʙʫʣʴʜʦʟʝʨ  

6 ʕʚʜʨʵʣʪʵʡ ʪʘʣʙʘʡʛ ʪʵʛʰʠʣʥʵ  824,829.0 ɾʠʛʜʨװװʣʵʥ ʪʵʛʰʣʵʣʪ ʭʠʡʥʵ 272,685.5 ʙʫʣʴʜʦʟʝʨ  

7 ʐʠʤʪ ʭᴇʨʩʥʠʡ ʭʫʯʠʣʪ ʭʠʡʥʵ. 340,127.0 
ʐʘʘʨʜʣʘʛʘʪʘʡ ʭʵʩʛװװʜʵʜ 0.2 ʤ ʟʫʟʘʘʥ 

ʭʫʯʠʣʪʳʛ ʭʵʩʵʛʯʣʵʥ ʭʠʡʥʵ. 
68,025.3 ʫʪʛʫʫʨʪ ʘʯʠʛʯ 

8 ʕʛʮ ʭʘʥʘʥ ʵʨʵʛ  42,550.0 ʍɻ ʚʛʠʡʞװװʣʵʥ ʭʵʣʙʵʨʞװװʣʵʵʜ ʪʵʛʰʠʣʥʵ 138,195.0 
ʕʢʩʢʘʚʘʪʦʨ, 

ʙʫʣʴʜʦʟʝʨ 

9 ɻʘʨʘʤ ʦʨʯʤʳʥ ʛʦʣʳʥ ʵʨʵʛ ʟʘʩʘʭ 1,250.0 ɾʠʛʜʨװװʣʵʥ ʟʘʩʥʘ 1,804.4 ʫʪʛʫʫʨʪ ʘʯʠʛʯ  

10  ɻʘʨʘʤʫʫʜʳʛ ʰʠʥʵʵʨ ʟʘʩʥʘ  
ʄʘʰʠʥ ʟʘʤ ʜʘʛʫʫ ʫʫʣʥʘʘʩ ʠʨʵʭ ʛʦʣʳʥ 

ʩʘʣʘʘ ʜʵʵʛװװʨ   ʙʝʪʦʥ ʭʦʦʣʦʡ ʙװʭʠʡ ʛװװʨ 
4 ʛװװʨ 

ɻʵʨʵʵʛʵʵʨ  

ʛװʡʮʵʪʛװװʣʥʵ 

 ɼװʥ     1,099,126.8   

ʊʝʭʥʠʢʠʡʥ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʘʞʣʳʥ ʭװʨʵʵʥʜ 
1,099.1 ʤʷʥ.ʤ3 ʘʞʠʣ ʭʠʡʭʵʵʨ ʪᴇʣᴇʚʣᴇʞ ʙʘʡʥʘ. 
ʗʣʙʘʛʠʡʥ ʛʦʣʳʥ ʭᴇʥʜʠʡʥ ʵʚʜʨʵʣʠʡʛ ʥᴇʭᴇʥ 
ʩʵʨʛʵʵʭʵʜ ʫʫʣ ʫʫʨʭʘʡʜ ᴇʨʛᴇʥ ʘʰʠʛʣʘʛʜʜʘʛ, ʥᴇʭᴇʥ 
ʩʵʨʛʵʵʣʪʵʜ ʘʞʠʣʣʘʭ ʙʦʣʦʤʞʪʦʡ, ʦʣʜʦʮʪʦʡ 

ʪʝʭʥʠʢװװʜʠʡʛ ʘʞʠʣʣʫʫʣʘʭʘʘʨ ʪᴇʣᴇʚʣᴇʞ ʙʘʡʥʘ. 
  :ʥʜװת

1. ɹʫʣʴʜʦʟʝʨ   ʉɸʊ 7DR 
2. ʕʢʩʢʘʚʘʪʦʨ ʉɸʊ 336D  
3. ʋʪʛʫʫʨʪ ʘʯʠʛʯ  SEM-650B  
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ʉɸʊ ʤʘʨʢʠʡʥ ʙʫʣʴʜʦʟʝʨ ʙʦʣʦʥ ʵʢʩʢʘʚʘʪʦʨʳʛ 
ʘʞʠʣʣʫʫʣʘʭʘʘʨ ʪᴇʣᴇʚʣᴇʞ ʙʘʡʥʘ. ʕʵʣʞʠʥʜ 2720 ʤ3 
ʙʫʶʫ ʭʦʥʦʛʪ 5440 ʤ3 ʭᴇʨʩ, ʯʫʣʫʫʣʛʠʡʛ ʟᴇᴇʚᴇʨʣᴇʭ 

ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʞʠʣʜ ʜʫʥʜʞʘʘʨ 2448 ʤʷʥ.ʤ3 ʫʫʣʳʥ 
ʘʞʠʣ ʛװʡʮʵʪʛʵʭ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ  ʛʵʩʵʥ װʛ.

ʍתʉʅʕɻʊ 4. ɸɾʀʃʃɸʍ ʊɽʍʅʀʂתתɼʀʁʅ תɿתתʃʕʃʊתתɼ 

ʊʝʭʥʠʢʠʡʥ ʥʵʨ, 
ʤʘʨʢ 

ɸʥʭʥʳ  
 ʥʵ, ʩʘʷװ
ʪᴇʛ 

ɾʠʣʠʡʥ 
ʕʍʐ, ʩʘʷ 
ʪᴇʛ 

ʕʵʣʞʠʥʜ  
ʥʦʛʜʦʭ ʕʍʐ, 
ʤʷʥ.ʪᴇʛ 

ʊװʣʰ 
ʟʘʨʮʫʫʣʘʣʪ, 
ʣ/ʮʘʛ 

ʕʵʣʞʠʥʜ  
ʥʦʛʜʦʭ, 
ʩʵʣʙʵʛʠʡʥ 
ʟʘʨʜʘʣ 
ʤʷʥ.ʪᴇʛ 

ʕɻ ʣʞʠʡʥ  
ʮʘʣʠʥ, 
ʤʷʥ.ʪᴇʛ 

ʕʵʣʞʠʡʥ 
ʅɼʐ, 
ʄʷʥ.ʪᴇʛ  

ʅʵʤʵʛʜʵʣ 
ʟʘʨʜʘʣ, 
ʵʵʣʞʠʥʜ, 
ʤʷʥ ʪᴇʛ 

ʉɸʊ 336D 780 78 312.0 25 55,8 80 11.6 50 

ɹʫʣʴʜʦʟʝʨ ʉɸʊ 
D7R 

850 85 340.0 39 58,3 80 11.6 50 

ʋʪʛʫʫʨʪ ʘʯʠʛʯ 
SEM 

80 8 32.0 20 10,0 80 11.9 50 

1 ʣ ʜʠʟʝʣʴ ʪװʣʰʥʠʡ װʥʠʡʛ 2500 ʪᴇʛʨᴇʛᴇᴇʨ, ʰʘʪʘʭ ʪʦʩʣʦʭ ʤʘʪʝʨʠʘʣʳʥ ʟʘʨʜʣʳʛ ʪװʣʰʥʠʡ ʟʘʨʜʣʳʥ 10%-ʠʘʨ ʪʦʦʮʦʦʣʦʚ. 
ʕʵʣʞʠʥʜ 1 ʭװʥ-ᴇʜᴇʨʪ ʥʦʛʜʦʭ ʭʦʦʣ, ʫʥʘʘʥʳ ʥʵʤʵʛʜʵʣ ʟʘʨʜʣʳʛ 50 ʤʷʥʛʘʥ ʪᴇʛʨᴇʛ ʙʘʡʭʘʘʨ ʪᴇʣᴇʚʣᴇʩᴇʥ. ʕʵʣʞʠʡʥ 
  .ʭ ʪʝʭʥʠʢʠʡʥ ʭʫʚʴʜ 0.85 ʙʘʡʭʘʘʨ ʪʦʦʮʦʚװʨʛʵʣʞʣʵʭ ʭʫʛʘʮʘʘ 10 ʮʘʛ, ʮʘʛ ʘʰʠʛʣʘʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪʠʡʛ ʙװ

IV. ʅᴆʍᴆʅ ʉʕʈɻʕʕʃʊʀʁʅ ɸɾʃʓʅ ɿɸʈɼɸʃ 

ʍתʉʅʕɻʊ 5. ʅᴆʍᴆʅ ʉʕʈɻʕʕʍ ɸɾʃʓʅ ʍʕʄɾʕʕ ɹʆʃʆʅ ɻתʁʎʕʊɻʕʍ ʍʋɻɸʎɸɸ 

ʍʠʡʭ ʘʞʠʣ 
ʊʘʣʙʘʡ, 
ʤ2 

ɸʞʣʳʥ 
ʭʵʤʞʵʵ, ʤ3 

ɸʞʠʣʣʘʭ 
ʪʝʭʥʠʢ 

ʊʝʭʥʠʢʠʡʥ 
ʵʵʣʞʠʡʥ ʙװʪʵʵʣ, 
ʤ3/ʵʵʣʞ  

ɸʞʠʣʣʘʭ 
ʭʫʛʘʮʘʘ, 
ʵʵʣʞʵʵʨ 

ʅʫʫʨʫʫʜʳʛ ʦʚʦʦʣʛʳʥ ʯʫʣʫʫʣʘʛ ʙʦʣʦʥ 
ʵʚʜʨʵʣ, ʰʠʤʪ ʭᴇʨʩʥʠʡ ʦʚʦʦʣʛʦʦʩ ʪװʨʞ 
ʥᴇʭᴇʥ ʜװװʨʛʵʥʵ.  

43,620.4 44,323.3 ʙʫʣʴʜʦʟʝʨ 2,787.2 15.9 

20 ʙʘ 18-ʨ ʥʫʫʨʳʥ ʵʨʵʛ  21,523.0 2,232.0 ʫʪʛʫʫʨʪ ʘʯʠʛʯ 1,783.8 1.3 

ʋʭʘʰʳʛ ʦʚʦʦʣʛʳʥ ʯʫʣʫʫʣʛʘʘʨ ʪװʨʞ 
ʜװװʨʛʵʣʪ ʭʠʡʥʵ 

35,971.6 34,198.0 ʙʫʣʴʜʦʟʝʨ 2,980.1 11.5 

ʋʭʘʰʳʛ ʵʚʜʨʵʣʠʡʥ  ʯʫʣʫʫʣʛʘʘʨ ʪװʨʞ 
ʜװװʨʛʵʣʪ ʭʠʡʥʵ 

 14,689.8 ʙʫʣʴʜʦʟʝʨ 1,813.7 8.1 

ʕʚʜʨʵʣʪʵʡ ʪʘʣʙʘʡ ʨʫʫ ʦʚʦʦʣʛʳʥ ʰʦʨʦʦ 
ʪװʨʞ, ʞʠʛʜʨװװʣʥʵ  

824,829.0 45,253.6 ʙʫʣʴʜʦʟʝʨ 1,713.7 26.4 

ʆʚʦʦʣʛʫʫʜʳʛ ʭʵʣʙʵʨʞװװʣʵʭ  604,103.0 302,913.8 ʙʫʣʴʜʦʟʝʨ 2,088.8 145.0 

ʆʚʦʦʣʛʦ, ʫʭʘʰʠʡʥ ʪʘʣʙʘʡʛ ʪʵʛʰʣʵʭ   153,531.2 ʙʫʣʴʜʦʟʝʨ 2,302.5 66.7 

ʕʚʜʨʵʣʪʵʡ ʪʘʣʙʘʡʛ ʥʠʡʪʵʜ ʥʴ ʪʵʛʰʠʣʥʵ   272,685.5 ʙʫʣʴʜʦʟʝʨ 2,328.2 117.1 

ʐʘʘʨʜʣʘʛʘʪʘʡ ʭʵʩʛװװʜʵʜ ʰʠʤʪ ʭᴇʨʩʠʡʛ 
ʪʵʵʚʵʨʣʵʥ ʘʩʛʘʥʘ 

340,127 68,025.3 ʫʪʛʫʫʨʪ ʘʯʠʛʯ 965.7 70.4 

ʍʘʥʘʥ ʵʨʵʛ ʭʵʚʛʠʡʞװװʣʵʥ ʪʵʛʰʣʵʭ  42,550.0 138,195.0 ʕʢʩʢʘʚʘʪʦʨ 2,566.0 53.9 

ʍʵʚʛʠʡʞװװʣʩʵʥ ʪʘʣʙʘʡʛ ʪʵʛʰʣʵʭ  42,550.0 21,275.0 ʙʫʣʴʜʦʟʝʨ 2,302.5 9.2 

ɻʘʨʘʤ ʦʨʯʤʳʥ ʵʨʵʛ ʟʘʩʘʭ    1,804.4 ʫʪʛʫʫʨʪ ʘʯʠʛʯ  1,783.8 1.0 

ɼתʅ  1,099,126.8   526.5 

ʍתʉʅʕɻʊ 6.ʊɽʍʅʀʂʀʁʅ ʅᴆʍᴆʅ ʉʕʈɻʕʕʃʊʀʁʅ ɸɾʃʓʅ ɿɸʈɼɸʃ, ʉɸʗ ʊᴆɻʈᴆɻᴆᴆʈ 

ʍʠʡʭ ʘʞʠʣ 
ɸʞʣʳʥ 
ʭʵʤʞʵʵ 

ʊװʣʰ, 
ʐʊʄ-ʳʥ 
ʟʘʨʜʘʣ 

ʎʘʣʠʥ ʅɼʐ ʉʵʣʙʵʛ ʕʍʐ ʅʵʤʵʛ-ʜʵʣ 
ʅʠʡʪ 
ʟʘʨʜʘʣ 
ʩʘʷ  

ʅʫʫʨʫʫʜʳʛ ʦʚʦʦʣʛʳʥ ʯʫʣʫʫʣʘʛ ʙʦʣʦʥ 
ʵʚʜʨʵʣ, ʰʠʤʪ ʭᴇʨʩʥʠʡ ʦʚʦʦʣʛʦʦʩ ʪװʨʞ 
ʥᴇʭᴇʥ ʜװװʨʛʵʥ ɻ 

44,323.3 14.50 1.27 0.18 0.93 5.41 0.80 23.08 

20 ʙʘ 18-ʨ ʥʫʫʨʳʥ ʵʨʵʛ  2,232.0 0.58 0.10 0.015 0.013 0.040 0.06 0.81 

ʋʭʘʰʳʛ ʦʚʦʦʣʛʳʥ ʯʫʣʫʫʣʛʘʘʨ ʪװʨʞ 
ʜװװʨʛʵʣʪ ʭʠʡʥʵ. 

34,198.0 10.46 0.92 0.13 0.67 3.90 0.57 16.66 

ʋʭʘʰʳʛ ʵʚʜʨʵʣʠʡʥ  ʯʫʣʫʫʣʛʘʘʨ ʪװʨʞ 
ʜװװʨʛʵʣʪ ʭʠʡʥʵ 

14,689.8 7.38 0.65 0.09 0.47 2.75 0.40 11.76 

ʕʚʜʨʵʣʪʵʡ ʪʘʣʙʘʡ ʨʫʫ ʦʚʦʦʣʛʳʥ ʰʦʨʦʦ 
ʪװʨʞ, ʞʠʛʜʨװװʣʥʵ  

45,253.6 24.07 2.11 0.31 1.54 8.98 1.32 38.33 

ʆʚʦʦʣʛʫʫʜʳʛ ʭʵʣʙʵʨʞװװʣʵʭ  302,913.8 132.20 11.60 1.68 8.46 49.31 7.25 210.50 

ʆʚʦʦʣʛʦ, ʫʭʘʰʠʡʥ ʪʘʣʙʘʡʛ ʪʵʛʰʣʵʭ  153,531.2 60.79 5.33 0.77 3.89 22.67 3.33 96.79 

ʕʚʜʨʵʣʪʵʡ ʪʘʣʙʘʡʛ ʥʠʡʪʵʜ ʥʴ ʪʵʛʰʠʣʥʵ  272,685.5 106.77 9.37 1.36 6.83 39.82 5.86 170.01 

ʐʘʘʨʜʣʘʛʘʪʘʡ ʭʵʩʛװװʜʵʜ ʰʠʤʪ ʭᴇʨʩʠʡʛ 
ʪʵʵʚʵʨʣʵʥ ʘʩʛʘʥʘ 

68,025.3 32.93 5.64 0.82 0.70 2.25 3.52 45.86 
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ʍʠʡʭ ʘʞʠʣ 
ɸʞʣʳʥ 
ʭʵʤʞʵʵ 

ʊװʣʰ, 
ʐʊʄ-ʳʥ 
ʟʘʨʜʘʣ 

ʎʘʣʠʥ ʅɼʐ ʉʵʣʙʵʛ ʕʍʐ ʅʵʤʵʛ-ʜʵʣ 
ʅʠʡʪ 
ʟʘʨʜʘʣ 
ʩʘʷ  

ʍʘʥʘʥ ʵʨʵʛ ʭʵʚʛʠʡʞװװʣʵʥ ʪʵʛʰʣʵʭ  138,195.0 31.47 4.31 0.62 3.01 16.80 2.69 58.91 

ʍʵʚʛʠʡʞװװʣʩʵʥ ʪʘʣʙʘʡʛ ʪʵʛʰʣʵʭ  21,275.0 8.42 0.74 0.11 0.54 3.14 0.46 13.41 

ɻʘʨʘʤ ʦʨʯʤʳʥ ʵʨʵʛ ʟʘʩʘʭ  1,804.4 0.47 0.08 0.01 0.01 0.03 0.05 0.66 

ɼװʥ 1,099,126.8 430.1 42.1 6.1 27.1 155.1 26.3 686.8 

ʗʣʙʘʛ ʛʦʣʳʥ ʭᴇʥʜʠʡʥ ʫʫʨʭʘʡʣʘʣʪʳʥ ʫʣʤʘʘʩ 
ʵʚʜʵʨʩʵʥ ʪʘʣʙʘʡʥ ʪʝʭʥʠʢʠʡʥ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ 
ʘʞʣʘʘʨ 1,099.1 ʤʷʥ.ʤ3 ʫʫʣʳʥ ʘʞʣʳʛ ʭʠʡʞ 
ʛװʡʮʵʪʛʵʭʵʜ 3 ʪᴇʨʣʠʡʥ ʪʝʭʥʠʢ 526.5 ʤʘʰʠʥ 

ʵʵʣʞʠʡʥ ʘʞʠʣ ʛװʡʮʵʪʛʵʞ, 686.8 ʤʷʥʛʘʥ ʪᴇʛʨᴇʛ 
ʟʘʨʮʫʫʣʥʘ. ʕʥʵ ʥʴ 1 ʤ3  ʫʫʣʳʥ ʘʞʣʳʥ ʟʘʨʜʘʣ 624.8 
ʪᴇʛʨᴇʛ ʙʦʣʦʭʦʦʨ ʙʘʡʥʘ.

ʍתʉʅʕɻʊ 7.ʅᴆʍᴆʅ ʉʕʈɻʕʕʃʊʕʅɼ ɸɾʀʃʃɸʍ ʋʋʃ ʋʋʈʍɸʁʅ ʊɽʍʅʀʂתתɼʀʁɻ ʊʕʕɺʕʈʃʕʅ ɸɺʏʀʈʏ, 
ʊʆʍʀʈʋʋʃɸʍʊɸʁ ʍʆʃɹʆʆʊʆʁ ɻɸʈɸʍ ɿɸʈɼɸʃ 

ʊʝʭʥʠʢʠʡʥ ʥʵʨ 
ɸʞʠʣʣʘʭ 

ʙʦʣʦʤʞʠʪ ʪʦʦ   

ɸʞʠʣʣʘʭ 

ʤʘʰʠʥ-ʵʵʣʞ  

ɸʞʠʣʣʘʭ  

ʭʦʥʦʛ 
ɾʠʥ 

ʊɻ ʵʚʨʠʡʥ 

ʟʘʡ, 2 ʪʘʣʜ, 

ʢʤ 

ɸʯʘʘ ʵʨʛʵʣʪ, 

ʪʥ-ʢʤ  

1 ʪʥ-ʢʤ 

ʪʘʨʠʬ, ʪᴇʛ  

ʊʵʵʚʨʠʡʥ 

ʟʘʨʜʘʣ, 

ʤʷʥ.ʪᴇʛ 

ʉɸʊ 336D 2 53.9 26.9 35.9 250 17,950.0 323.62 5,809.0 

ɹʫʣɹʜʦʟʝʨ ʉɸʊ D7R 5 399.9 80.0 20 250 25,000.0 323.62 8,090.5 

ʋʪʛʫʫʨʪ ʘʯʠʛʯ SEM 3 72.7 24.2 17.1 250 12,825.0 323.62 4,150.4 

ɼװʥ 10 526.5    55,775.0  18,049.9 

ɿʫʨʘʛ 6. ʅᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ  ʜʘʨʘʘʭ ʟʫʨʘʛ

ʊʫʩ ʪʘʣʙʘʡʜ ʪʝʭʥʠʢʠʡʥ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ ʭʠʡʭʵʜ 
ʰʘʘʨʜʣʘʛʘʪʘʡ ʪʝʭʥʠʢʠʡʥ ʪʦʦʛ ʛʘʨʛʘʭʜʘʘ 2 
ʵʢʩʢʘʚʘʪʦʨ 1 ʩʘʨ, 5 ʙʫʣʴʜʦʟʝʨ 2.5 ʩʘʨ, 3 ʫʪʛʫʫʨʪ 
ʘʯʠʛʯ 1 ʩʘʨ ʘʞʠʣʣʘʭʘʘʨ ʪʦʦʮʦʞ ʪʝʭʥʠʢװװʜʠʡʛ 
ɼʘʨʭʘʥ ʭʦʪʦʦʩ, ʪʵʵʚʵʨʣʵʥ ʘʚʯʠʨʯ, ʙʫʮʘʘʥ ʭװʨʛʵʭ 
ʟʘʨʜʣʳʛ ʪʫʩʛʘʞ ʙʘʡʥʘ. ʊʵʵʚʨʠʡʥ ʟʘʡʛ 2 ʪʘʣʜʘʘ 250 
ʢʤ ʙʘʡʥʘ ʛʵʞ װʟʵʚ. ʕʜʛʵʵʨ 10 ʪʝʭʥʠʢʠʡʥ ʪʵʵʚʨʠʡʥ 
ʟʘʨʜʘʣ 18.0 ʩʘʷ ʪᴇʛʨᴇʛʪ ʭװʨʵʭʵʵʨ ʙʘʡʥʘ. ɸʞʠʣʣʘʭ 
ʭʫʛʘʮʘʘ ʙʦʣʦʥ ʪʝʭʥʠʢʠʡʥ ʪʦʦʛ ʟʦʭʠʮʫʫʣʘʭ ʟʘʤʘʘʨ 
ʵʥʵ ʟʘʨʜʘʣ ᴇᴇʨʯʣᴇʛʜᴇʭ ʙʦʣʦʤʞʪʦʡ.  

ʍתʉʅʕɻʊ 8.ʅᴆʍᴆʅ ʉʕʈɻʕʕʃʊʀʁʅ ɿɸʈɼʃʓʅ 
ʅʀʁʊ ɼתʅ 

ɸʞʣʳʥ ʥʵʨ ɸʞʣʳʥ ʭʵʤʞʵʵ 
ɿʘʨʜʣʳʥ ʥʠʡʪ 

ʜװʥ, 
ʩʘʷ ʪᴇʛʨᴇʛ 

ʊʝʭʥʠʢʠʡʥ ʥᴇʭᴇʥ 
ʩʵʨʛʵʵʣʪʠʡʥ ʘʞʠʣ 

1,099,126.8 ʤ3 ʘʞʠʣ 686.8 

ʊʝʭʥʠʢʠʡʥ ʪʵʵʚʵʨʣʵʥ 
ʘʚʯʨʘʭ  

10 ʪʝʭʥʠʢ ʘʚʯʠʨʥʘ 18.05 

ɻװװʨ, ʛʘʨʮ ʙʘʨʠʭ  4 ʛʘʟʘʨʪ ʙʘʨʠʥʘ 120.2 

ʅʠʡʪ ʜװʥ  825.05 

ɼתɻʅʕʃʊ 

ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɽʨᴇᴇ ʩʫʤʳʥ ɹʫʫʨʘʛʯʠʥ ʙʘʛʠʡʥ 
ʥʫʪʘʛʪ ʦʨʰʠʭ ʍʵʥʪʠʡʥ ʥʫʨʫʫʥʳ ʩʘʣʙʘʨ ʫʫʣʩʳʥ 
ʭʦʦʨʦʥʜ, ʗʣʙʘʛ ʛʦʣʳʥ ʛʦʣʜʨʠʣ ʜʘʛʫʫ ʘʣʪ ʦʣʙʦʨʣʦʭ 
 ʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʫʣʤʘʘʩ ʵʚʜʵʨʩʵʥ ʪʘʣʙʘʡʜװ
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