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I. ɽʈᴆʅʍʀʁ ɸʉʋʋɼʃʋʋɼ 
 

ʐʋʊʀʉ-ʀʁʅ ɻʋʋʉ-ʀʁʅ ᴆʈᴆʄɼʃᴆɻʀʁʅ ʀʅɾɽʅɽʈʀʁʅ      

ʉʋʈɻɸʃʊ-ʉʋɼɸʃɻɸɸʅʓ ʍᴆɻɾʀʃ 
 

ɾʘʤʙʳʥ ʎʕɺʕʕʅɾɸɺ1, ʃʵʛʰʠʜʠʡʥ ʊᴆɺʍᴆᴆ1, ɼʘʚʘʘʛʠʡʥ ʋʅɼɸʈʄɸɸ3 

 
1 ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʄʦʥʛʦʣ ʫʣʩʳʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʭʦʣʙʦʦ 

 3 ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ, ɻʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ ʩʫʨʛʫʫʣʴ, ɻʘʟʨʳʥ ʪʦʩ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʩʘʣʙʘʨ  

ʍʦʣʙʦʦ ʙʘʨʠʭ ʟʦʭʠʦʛʯʠʡʥ ʠ-ʤʵʡʣ ʭʘʷʛ: undarmaad@must.edu.mn3  

 

 
ʄʦʥʛʦʣ ʵʭ ʦʨʦʥʜ ᴆʨʤʠʡʥ ʠʥʞʝʥʝʨװװʜʠʡʛ ʙʵʣʪʛʵʭ 

ʰʠʡʜʚʵʨ ʛʘʨʩʥʘʘʨ 1979 ʦʥʳ ʥʘʤʨʘʘʩ ñɸʰʠʛʪ 

ʤʘʣʪʤʘʣʳʥ ʭʘʡʛʫʫʣʳʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʠʢ, 

ʪʝʭʥʦʣʦʛʠò ʤʵʨʛʵʞʣʵʵʨ ʘʥʭʥʳ ʵʣʩʵʣʪʵʵ ʘʚʯ, ʥʠʡʪ 25 

ʭװʥ ʵʣʩװװʣʵʥ 1984 ʦʥʜ ᴇʨʤʠʡʥ ʘʥʭʥʳ 13 ʠʥʞʝʥʝʨʠʡʛ 

ʙʵʣʪʛʵʛʜʩʵʥʵʵʩ ʭʦʡʰ 45 ʞʠʣ ʙʦʣʞʵʵ.  

ᴆʨʤʠʡʥ ʠʥʞʝʥʝʨʠʡʥ ʤʵʨʛʵʞʣʠʡʥ ʩʫʨʛʘʣʪ-

ʩʫʜʘʣʛʘʘ 1979-1981 ʦʥʫʫʜʘʜ ʄʋʀʉ-ʠʡʥ ɻʋʋʌ-ʠʡʥ 

ʋʫʣ ʫʫʨʭʘʡʥ ʪʵʥʭʠʤʜ (ʪ.ʵ-ɹ.ʀʰʤʵʥʜ), 1982-1985 

ʦʥʫʫʜʘʜ ʇɼʉ-ʠʡʥ ɻʍʌ-ʠʡʥ ɻʠʜʨʦʛʝʦʣʦʛʠʡʥ 

ʪʵʥʭʠʤʜ (ʪ.ʵ-ʅ.ɹʘʪʩϮʭ), 1986-1991 ʦʥʫʫʜʘʜ 

ɻʠʜʨʦʛʝʦʣʦʛʠ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʵʥʭʠʤʜ (ʪ.ʵ-

ɾ.ʎɻʚʵʵʥʞʘʚ), 1991 ʦʜʦʦʛ ʊʀʉ, ʐʋʊʀʉ-ʠʡʥ  

ɻɻʊʉ,  ɻʋʋʉ-ʠʡʥ ɻʘʟʨʳʥ ʪʦʩ, ᴇʨᴇʤʜʣᴇʛʠʡʥ  ʩʘʣʙʘʨʪ 

(ʪ.ʵ-ɾ.ʎʵʚʵʵʥʞʘʚ, ʃ.ʊᴇʚʭᴇᴇ, ʄ.ʆʶʫʥʪᴇʛʩ) 

ʭʘʨʴʷʘʣʘʛʜʘʞ ʠʨʵʚ. 

1979 ʦʥʜ ᴆʨʤʠʡʥ ʠʥʞʝʥʝʨʠʡʥ ʩʫʨʛʘʣʪʳʥ 

ʪᴇʣᴇʚʣᴇʛᴇᴇʛ ʘʥʭ ɿʍʋ-ʜ (ʭʫʫʯʠʥ ʥʵʨʵʵʨ)  ʭʵʨʵʛʞʠʞ 

ʙʘʡʩʘʥ ñɸʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʭʘʡʛʫʫʣʳʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠò ʭᴇʪᴇʣʙᴇʨʠʡʥ ʞʠʰʵʵʛʵʵʨ 

ʧʨʦʬʝʩʩʦʨ ɾ.ʎʵʚʵʵʥʞʘʚ ʛʘʨʜʘʥ ʙʦʣʦʚʩʨʫʫʣʞ, 

ʭʵʣʵʣʮװװʣʵʥ ʙʘʪʣʫʫʣʞ, ʩʫʨʛʘʣʪʳʛ ʷʚʫʫʣʞ ʙʘʡʩʘʥ. 

ʄʵʨʛʵʞʣʠʡʥ ʭʠʯʵʵʣװװʜʠʡʥ ʭᴇʪᴇʣʙᴇʨװװʜʠʡʛ ʯ ʤᴇʥ 

ʤʵʨʛʵʞʣʠʡʥ ʘʥʭʥʳ ʙʘʛʰʠʡʥ ʭʫʚʴʜ ʪʵʨʵʵʨ 

ʙʦʣʦʚʩʨʫʫʣʞ, ʘʥʭʣʘʥ ᴇᴇʨᴇᴇ ʙʠʝʯʣʵʥ ʟʘʘʞ ʙʘʡʩʘʥ ʶʤ. 

ʉʫʨʛʘʣʪʳʥ ʥʠʡʪ ʭʫʛʘʮʘʘʥʜ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʤʵʨʛʵʞʣʠʡʥ 

ʩʫʨʛʘʣʪʳʥ ʭᴇʪᴇʣʙᴇʨ ʥʴ 1981, 1987, 1992, 1999, 2014, 

2016, 2023 (ᴆʨᴇʤʜʣᴇʛʠʡʥ ʠʥʞʝʥʝʨʯʣʵʣ) ʦʥʫʫʜʘʜ ʪʫʩ 

ʪʫʩ ʰʠʥʵʯʠʣʩʵʥ ʙʦʣʥʦ. 

 

 
1-ʨ ʟʫʨʘʛ. ϹʨϺʤʜʣϺʛʠʡʥ ʠʥʞʝʥʝʨʠʡʥ ʩʫʨʛʘʣʪʳʥ ʭϺʪϺʣʙϺʨʠʡʥ ʥʵʨ 

 

ɸʥʭ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʭʘʡʛʫʫʣʳʥ, ʫʣʤʘʘʨ װװʥʠʡ 

ʟɻ ʨʵʛʮʵʵ, ʭʫʜʘʛ ʫʩʥʳ ʯʠʛʣʵʣʵʵʨ ʤʵʨʛʵʰʠʞ ʙʘʡʩʘʥ. 

ᴆʨʤʠʡʥ ʠʥʞʝʥʝʨʠʡʥ ʤʵʨʛʵʞʣʠʡʥ ʭᴇʪᴇʣʙᴇʨʠʡʛ ʦʜʦʦ 

ʦʣʦʥ  ʫʣʩʳʥ ʞʠʰʛʠʡʥ ʜʘʛʫʫ ᴆʨᴇʤʜʣᴇʛ-Drillin g-

ɹʫʨʝʥʠʝ ʛʵʩʵʥ ᴇʨʛᴇʥ ʩʫʫʨʴʪʘʡ ʙʦʣʛʦʞ, ɻʝʦʣʦʛʠ-

ʭʘʡʛʫʫʣʳʥ (Mineral Exploration), ʍʫʜʘʛ ʫʩʥʳ (Water 

Well), ɻʘʟʨʳʥ ʪʦʩʥʳ (Oil & Gas), ʋʫʨʭʘʡʥ 

ʪʵʩʵʣʛʵʵʥʠʡ (Blast Hole), ʊʝʭʥʠʢʠʡʥ ʟʦʨʠʣʛʦʪʦʡ 

(Technical uses), ᴇʨᴇʤʜʣᴇʛ ʟʵʨʵʛ ʯʠʛʣʵʣװװʜʵʵʨ 

ʤʵʨʛʵʰװװʣʵʭʵʵʨ ʩʫʨʛʘʣʪʳʥ ʭᴇʪᴇʣʙᴇʨʠʡʛ ʰʠʥʵʯʣʵʥ 

ʘʞʠʣʣʘʞ ʙʘʡʥʘ. 

2013 ʦʥʜ ɹʦʣʦʚʩʨʦʣ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʷʘʤʥʳ 

ɹʦʣʦʚʩʨʦʣʳʥ ʤʘʛʘʜʣʘʥ ʠʪʛʵʤʞʣʵʭ װʥʜʵʩʥʠʡ 

ʟᴇʚʣᴇʣʠʡʥ ʰʠʡʜʚʵʨʵʵʨ ñʍʘʡʛʫʫʣʳʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠò ʤʵʨʛʵʞʣʵʵʨ ʙʘʢʘʣʘʚʨʳʥ ʟʵʨʵʛ 

ʦʣʛʦʭ ʩʫʨʛʘʣʪʳʥ ʭᴇʪᴇʣʙᴇʨ 5 ʞʠʣʠʡʥ ʭʫʛʘʮʘʘʪʘʡ 

ʤʘʛʘʜʣʘʥ ʠʪʛʵʤʞʣʵʛʜʩʵʥ ʙᴇʛᴇᴇʜ 2025 ʦʥʜ 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʠʥʞʝʥʝʨʯʣʵʣ ʭᴇʪᴇʣʙᴇʨʠʡʥ ʘʭʠʩʘʥ 

ʰʘʪʥʳ ʩʫʨʛʘʣʪʳʥ ʭᴇʪᴇʣʙᴇʨװװʜʠʡʛ ʤʘʛʘʜʣʘʥ 

ʠʪʛɻʤʞʣʵʣʜ ʦʨʫʫʣʘʭʘʘʨ ʙʵʣʪʛʵʞ ʙʘʡʥʘ. 

ʕʜװʛʵʵ ʐʋʊʀʉ-ʠʡʛ ᴆʨᴇʤʜʣᴇʛʠʡʥ ʤʵʨʛʵʞʣʵʵʨ 

(ʍʘʡʛʫʫʣʳʥ ʙʦʣʦʥ ɻʘʟʨʳʥ ʪʦʩʥʳ ϺʨϺʤʜʣϺʛ) 545 

ʙʘʢʘʣʘʚʨ, 47 ʤʘʛʠʩʪʨ, 8 ʜʦʢʪʦʨ ʟʵʨʵʛʪʵʡ ʪʫʩ ʪʫʩ 

ʪᴇʛʩʞʵʵ. ʅʠʡʪ ʙʘʢʘʣʘʚʨʳʥ ʟʵʨʵʛʪʵʡ ʪᴇʛʩᴇʛʯʜʠʡʥ 

ʘʞʠʣ ʵʨʭʣʵʣʪʠʡʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʥʠʡʪ ʘʞʠʣ ʵʨʭʣʵʣʪʠʡʥ 

ʭʫʚʴ 94%; ʤʵʨʛʵʞʣʵʵʨʵʵ ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ ʥʴ 58.8% 

ʙʘʡʥʘ. 

1979-1992 
ʦʥ

Åɸʰʠʛʪ 
ʤʘʣʪʤʘʣʳʥ 
ʦʨʜʳʥ 

ʭʘʡʛʫʫʣʳʥ 
ᴇʨᴇʤʜʣᴇʛʠʡʥ 
ʪʝʭʥʠʢ 
ʪʝʭʥʦʣʦʛʠ

1992-2013 
ʦʥ

Åɻʘʟʨʳʥ ʪʦʩʥʳ 
ᴇʨᴇʤʜʣᴇʛ

1999-2014 
ʦʥ

Åʍʘʡʛʫʫʣʳʥ 
ᴇʨᴇʤʜʣᴇʛʠʡʥ  
ʪʝʭʥʠʢ 
ʪʝʭʥʦʣʦʛʠ

2014-2023 
ʦʥ

Åᴆʨᴇʤʜʣᴇʛʠʡʥ 
ʪʝʭʥʠʢ 
ʪʝʭʥʦʣʦʛʠ

2023 
ʦʥʦʦʩ

Åᴆʨᴇʤʜʣᴇʛʠʡʥ 
ʠʥʞʝʥʝʨʯʣʵʣ

mailto:undarmaad1976@yahoo.com


 

 

2-ʨ ʟʫʨʘʛ. ʐʋʊʀʉ-ʠʡʛ ϹʨϺʤʜʣϺʛʠʡʥ ʤʵʨʛʵʞʣʵʵʨ 

ʪϺʛʩʩϺʥ ʪϺʛʩϺʛʯʠʜ 

ʄʦʥʛʦʣ ʵʭ ʦʨʦʥʜ ᴆʨᴇʤʜʣᴇʛʠʡʥ ʘʣʙʘ, ʤʵʨʛʵʞʣʠʡʛ 

ʭᴇʛʞװװʣʵʭ, ʩʫʨʛʘʣʪ-ʩʫʜʘʣʛʘʘ ʷʚʫʫʣʘʭ, ʜʦʪʦʦʜ 

ʛʘʜʘʘʜʳʥ ʤʵʨʛʵʞʣʠʡʥ ʙʘʡʛʫʫʣʣʘʛʫʫʜ, ʭװʤװװʩʪʵʡ 

ʭʘʤʪʨʘʥ ʘʞʠʣʣʘʭʘʜ ʄʦʥʛʦʣ ʫʣʩʳʥ ᴆʨᴇʤʜʣᴇʛʠʡʥ 

ʭʦʣʙʦʦ (ʄʋᴆʍ) ʤʵʨʛʵʞʣʠʡʥ ʊɹɹ ʠʭʵʵʭʵʥ װװʨʵʛʪʵʡ 

ʙʘʡʜʘʛ. 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʤʵʨʛʵʞʣʠʡʥ ʙʦʣʦʚʩʨʦʣ 

ʵʟʤɻʰװװʣʵʭ, ʫʨ ʯʘʜʚʘʨ ʦʣʛʦʭ, ʜʵʵʰʣװװʣʵʭ, ʥʘʩʘʥ 

ʪʫʨʰʠʡʥ ʙʦʣʦʚʩʨʦʣ ʦʣʛʦʭ ʩʫʨʛʘʣʪʳʛ ʟᴇʚʭᴇʥ ʜʵʵʜ 

ʙʦʣʦʚʩʨʦʣʪʦʡ ʠʥʞʝʥʝʨװװʜʠʡʛ (ʙʘʢʘʣʘʚʨ, ʤʘʛʠʩʪʨ, 

ʜʦʢʪʦʨ) ʙʵʣʪʛʵʭʵʵʩ ʛʘʜʥʘ ʭᴇʜᴇʣʤᴇʨʠʡʥ ʟʘʭ ʟʵʵʣʠʡʥ 

ʵʨʵʣʪ ʭʵʨʵʛʮʵʵ, ʘʞʠʣ ʦʣʛʦʛʯʠʡʥ ʟʘʭʠʘʣʛʘʜ 

ʥʠʡʮװװʣʵʥ  ʤʵʨʛʵʞʣʠʡʥ ʭʦʣʙʦʦʪʦʡ  (ʄʋᴆʍ) ʭʘʤʪʨʘʥ 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʪʫʩʣʘʭ, ʤʘʩʪʝʨʳʥ ʩʫʨʛʘʣʪʳʛ, ʄɻʍʅɿ, 

ʄʋᴆʍ-ʪʦʡ ʭʘʤʪʨʘʥ ʄʵʨʛʵʰʩʵʥ ʤʵʨʛʵʞʠʣʪʥʠʡ 

ʩʫʨʛʘʣʪʳʛ ʷʚʫʫʣʞ ʙʘʡʥʘ. 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʩʘʣʙʘʨʳʥ 1200 ʛʘʨʫʡ ʘʞʠʣʣʘʛʩʜʘʜ  

ʄʵʨʛʵʞʣʠʡʥ ʟʵʨʵʛ ʪʦʛʪʦʦʭ, װʥʵʤʣʵʭ ʦʣʛʦʭ, ʩʫʥʛʘʭ 

ʙʦʣʦʥ ʤʵʨʛʵʞʠʣ ʜʵʵʰʣװװʣʵʭ ʩʫʨʛʘʣʪʳʛ ʟʦʭʠʦʥ 

ʙʘʡʛʫʫʣʩʘʥ. 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʤʵʨʛʵʰʩʵʥ ʤʵʨʛʵʞʠʣʪʥʠʡ ʟʵʨʵʛ 

ʦʣʛʦʭ ʩʫʨʛʘʣʪʳʛ 2015 ʦʥʜ  ʷʚʫʫʣʞ ʍʘʡʛʫʫʣʳʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ɿᴇʚʣᴇʭ ʠʥʞʝʥʝʨ-5, ʄʵʨʛʵʰʩʵʥ 

ʠʥʞʝʥʝʨ-12, 2022 ʦʥʜ ᴆʨᴇʤʜʣᴇʛʠʡʥ ɿᴇʚʣᴇʭ ʠʥʞʝʥʝʨ-

9, 2024 ʦʥʜ ᴆʨᴇʤʜʣᴇʛʠʡʥ ɿᴇʚʣᴇʭ ʠʥʞʝʥʝʨ-4, 

ʄʵʨʛʵʰʩʵʥ ʠʥʞʝʥʝʨ-3 ʪʫʩ ʪʫʩ ʪᴇʛʩᴇʞ, ʦʜʦʦ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʩʘʣʙʘʨʪ 18 ᴆʨᴇʤʜʣᴇʛʠʡʥ ɿᴇʚʣᴇʭ 

ʠʥʞʝʥʝʨ (ʭʫʛʘʮʘʘʛװʡ ʩʫʥʛʘʣʪʪʘʡ-1), 5 ʄʵʨʛʵʰʩʵʥ 

ʠʥʞʝʥʝʨ ʵʨʭʵʵ ʘʚʘʥ ʘʞʠʣʣʘʞ ʙʘʡʥʘ.  

ʄᴇʥ ʐʋʊʀʉ-ʠʡʥ ᴆʨᴇʤʜʣᴇʛʠʡʥ ʩʘʣʙʘʨʳʥ 

ʵʨʜʵʤʪʵʥ ʙʘʛʰ ʥʘʨ, ʪᴇʛʩᴇʛʯʜᴇᴇʩ ʄʦʥʛʦʣ ʋʣʩʳʥ 

ɻʘʚʴʷʘʪ ʙʘʛʰ 1 (ɾ.ʎʵʚʵʵʥʞʘʚ), ɸʞ װʡʣʜʚʵʨʠʡʥ 

ʛʘʚʴʷʘʪ ʘʞʠʣʪʘʥ 3 (ʃ.ʃʭʘʛʚʘʩװʨʵʥ, ʏ.ʏʠʥʙʘʪ, 

ɹ.ʄʘʛʩʘʨʞʘʚ) ʪᴇʨᴇʥ ʛʘʨʯ, ʦʣʦʥ ʭװʥ ʪᴇʨʠʡʥ ʦʜʦʥ 

ʤʝʜʘʣʴ, ʩʘʣʙʘʨʫʫʜʳʥ ʊʵʨʛװװʥʠʡ ʘʞʠʣʪʘʥ ʮʦʣ 

ʪʵʤʜʛʵʵʨ ʰʘʛʥʘʛʜʘʞ, ʍװʥʜʵʪ ʧʨʦʬʝʩʩʦʨʦʦʨ 2 ʭװʥ 

(ɾ.ʎʵʚʵʵʥʞʘʚ-ʐʋʊʀʉ-ʠʡʥ, 2016; ʄʋʀʉ-ɿɹʉ-ʠʡʥ, 

2018; ʃ.ʃʭʘʛʚʘʩװʨʵʥ, ʐʋʊʀʉ, 2019, ɹ.ʏʫʣʫʫʥʮʵʮʵʛ- 

ʐʋʊʀʉ-ʠʡʥ, 2024), 1 ʭװʥ ʕʣʯʠʥ ʩʘʡʜʘʘʨ 

(ʃ.ɼװʛʵʨʞʘʚ) ʪʫʩ ʪʫʩ ᴇʨʛᴇʤʞʣᴇʛʜᴇʞ,  ʧʨʦʬʝʩʩʦʨ-3 

(ɾ.ʎʵʚʵʵʥʞʘʚ, ʃ.ʊᴇʚʭᴇᴇ, ʃ.ɼװʛʵʨʞʘʚ), ʜʵʜ 

ʧʨʦʬʝʩʩʦʨ-2 (ʄ.ʅʘʨʘʥʙʘʪ, ɼ.ʋʥʜʘʨʤʘʘ) ʮʦʣ ʭװʨʪʩʵʥ 

ʙʘʡʥʘ. ʉʘʣʙʘʨʳʥ ʘʢʘʜʝʤʠʫʜʳʥ ʛʠʰװװʥʵʵʨ-1 ʭװʥ 

(ɾ.ʎʵʚʵʵʥʞʘʚ-ɼʵʣʭʠʡʥ, ɸʟʠ-ɽʚʨʦʧʳʥ, ʄʦʥʛʦʣʳʥ 

ʋʫʣ ʫʫʨʭʘʡʥ, ʋʩʥʳ, ʀʥʞʝʥʝʨʠʡʥ ʫʭʘʘʥʳ) 

ʩʦʥʛʦʛʜʩʦʥ ʙʘʡʥʘ. 

ʄʘʥʘʡ ᴆʨᴇʤʜʣᴇʛʠʡʥ ʠʥʞʝʥʝʨʠʡʥ ʩʘʣʙʘʨ, 

ʤʵʨʛʵʞʣʠʡʥ ʭʦʣʙʦʦ ᴇʨʤʠʡʥ ʵʨʜʵʤʪʵʜ ʙʘʛʰ ʥʘʨ, 

ʤʵʨʛʵʞʠʣʪʥװװʜ, ʘʞʠʣʣʘʛʩʜʳʥ ʛװʡʮʵʪʛʵʩʵʥ װװʨʵʛ, 

ʭװʨʩʵʥ װʨ ʜװʥ, ʛʦʣ ʛʘʚʴʷʘ  ʥʴ: 

1. ᴆʨᴇʤʜʣᴇʛʠʡʥ ʘʣʙʘ, ʪװװʥʠʡ ʩʫʨʛʘʣʪ-

ʩʫʜʘʣʛʘʘ-ʭᴇʛʞװװʣʵʣʪʠʡʛ ɻʝʦʣʦʛʠ-

ʭʘʡʛʫʫʣ, ʋʫʣ ʫʫʨʭʘʡ, ʋʩʥʳ ʘʞ ʘʭʫʡ, 

ɻʘʟʨʳʥ ʪʦʩʥʳ ʟʵʨʵʛ, ʙװʭʵʣʜʵʵ ʕʈɼʕʉ 

ɹɸʗʃɻʀʁʅ ʉɸʃɹɸʈ-ʳʥ ʜʵʵʨʭ 

ʯʠʛʣʵʣʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʩʘʣʰʛװʡ 

ʙװʨʵʣʜʵʭװװʥ ʭʵʩʵʛ ʙʦʣʛʦʥ ʭᴇʛʞװװʣʩʵʥ. 

2. ɿᴇʚʭᴇʥ ʰʘʪʘʭʫʫʥ, ʤʦʪʦʨʳʥ ʪװʣʰ 

ʠʤʧʦʨʪʣʦʥ ʭʘʥʛʘʥ ʟʦʨʠʣʛʦ, װʡʣ 

ʘʞʠʣʣʘʛʘʘ, ʤʘʨʢʝʪʠʥʛʪʘʡ ʙʘʡʩʘʥ ɻʘʟʨʳʥ 

ʪʦʩʥʳ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʭʘʥʛʘʤʞʠʡʥ 

ʘʣʙʳʛ ʜʵʣʭʠʡ ʥʠʡʪʠʡʥ ʞʠʰʛʵʵʨ ɻʘʟʨʳʥ 

ʪʦʩʥʳ ʛʝʦʣʦʛʠ-ʛʝʦʬʠʟʠʢʠʡʥ ʩʫʜʘʣʛʘʘ, 

ʵʨʵʣ ʭʘʡʛʫʫʣ, ᴆʈᴆʄɼʃᴆɻ, ʦʣʙʦʨʣʦʣʪ, 

ʙʦʣʦʚʩʨʫʫʣʘʣʪ-ʙʦʨʣʫʫʣʘʣʪ, ʭʘʜʛʘʣʘʣʪ-

ʪʵʵʚʵʨʣʵʣʪʠʡʛ ʙװʭʵʣʜ ʥʴ ʭʘʤʘʨʩʘʥ, 

ñʮʦʦʥʦʛʦʦʩ-ʪװʛʵʵʛװװʨʪò ʛʵʩʵʥ 

ʊʆɻʊʆʃʎʆʆɻ ʙʠʡ ʙʦʣʛʦʭʦʜ ʪʦʜʦʨʭʦʡ 

ʭʫʚʴ ʥʵʤʵʨ ʦʨʫʫʣʞ, ʛʘʟʨʳʥ ʜʦʦʨʭ ʛװʥʠʡ 

ʫʩ, ʛʘʟʨʳʥ ʪʦʩ ʭʠʡ ʟʵʨʵʛ ʰʠʥʛʵʥ ʭʠʡʥ 

ʪװװʛʵʵʨ ʯ ʟʦʛʩʦʭʛװʡ ʜʘʚʩ, ʫʨʘʥ, ʬʦʩʬʦʨ 

ʟʵʨʵʛ ʟʘʨʠʤ ʭʘʪʫʫ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʛ ʯ 

ʵʨʞ ʭʘʡʭ, ʦʣʙʦʨʣʦʭ ʘʰʠʛʣʘʭ ʏʫʭʘʣ ʘʨʛʘ 

ʪʝʭʥʦʣʦʛʠ ʙʦʣʦʭʳʥ ʭʫʚʴʜ ʵʜʛʵʵʨ 

ʩʘʣʙʘʨʫʫʜʳʥ ʭʫʫʣʴ ʵʨʭ ʟװʡ, ʙʦʜʣʦʛʦ 

ʪʦʛʪʦʣʮʦʦʛ ʪᴇʣᴇʚʰװװʣʵʭʵʜ ʠʭʵʵʭʵʥ 

  .ʡʮʵʪʛʵʩʵʥ ʙʘʡʥʘװʨʵʛ ʛװװ

3. ᴆʈᴆʄɼʃᴆɻ ʛʵʩʵʥ ʤʵʨʛʵʞʠʣ, ʰʠʥʞʣʵʭ 

ʫʭʘʘʥ, ʘʨʛʘ ʫʭʘʘʥ, ʘʣʙʳʛ ʕʨʜʵʩ ʙʘʷʣʛʠʡʥ 

ʙʦʣʦʥ ʙװʪʵʵʥ ʙʦʩʛʦʣʪ, ʪװװʛʵʵʨ ʯ 

ʟʦʛʩʦʭʛװʡ ʘʭʫʡ ʘʤʴʜʨʘʣ, ʘʥʘʛʘʘʭ ʫʭʘʘʥʜ 

ʯ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʵʪʵʡ, ʙʘʡʛʘʣʠʡʥ 

ʰʠʥʞʣʵʣ, ʪʝʭʥʦʣʦʛʠ-ʤʝʥʝʞʤʝʥʪ, ʵʜʠʡʥ 

ʟʘʩʘʛ-ʤʘʨʢʝʪʠʥʛʠʡʥ ʟʵʨʵʛ ʦʣʦʥ 

ʤʵʨʛʵʞʠʣ, ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʦʨʦʣʮʦʦʪʦʡ 

ᴇʚᴇʨʤᴇʮ װʡʣ ʘʞʠʣʣʘʛʘʘ ʙʦʣʦʭʳʛ 

ʪʦʤʴʸʦʣʦʥ ʥʠʡʪʵʵʨ ʭװʣʵʵʥ 

ʟᴇʚʰᴇᴇʨװװʣʵʭʵʜ ʯʫʭʘʣ װװʨʵʛ 

ʛװʡʮʵʪʛʵʩʵʥ 

4. ʇɼʉ ʙʦʣʦʥ ʅʘʣʘʡʭʳʥ ʊʄʉ-ʠʡʥ ʦʶʫʪʘʥ 

ʩʫʨʘʛʯʠʜ, ʙʘʛʰ ʘʞʠʣʪʥʫʫʜʳʥ ʭװʯʵʵʨ 

1987 ʦʥʳ 6-ʨ ʩʘʨʜ ʩʫʨʛʘʣʪʳʥ ʯʠʛʣʵʣʵʵʨ 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʠʢ, ʪʝʭʥʦʣʦʛʠʡʥ 

ʩʫʨʛʘʣʪʳʥ ʧʦʣʠʛʦʥ ʘʰʠʛʣʘʣʪʘʜ ʦʨʞ 

ᴇʥᴇᴇʛ ʭװʨʪʵʣ װװʨʛʵʵ ʛװʡʮʵʪʛʵʞ ʙʘʡʥʘ. 

ʇʦʣʠʛʦʥʳʛ ʙʘʨʴʞ ʙʘʡʛʫʫʣʘʭʘʜ 

ʧʨʦʬʝʩʩʦʨ ɾ.ʎʵʚʵʵʥʞʘʚ, ʄ.ɹʘʥʜʠ, 

ʃ.ʊᴇʚʭᴇᴇ, ʩʫʨʛʘʣʪʳʥ ʤʘʩʪʝʨ ɹ.ʊʦʣʷ ʥʘʨ 

ʠʜʵʚʭ ʯʘʨʤʘʡʣʪ ʛʘʨʛʘʥ ʘʞʠʣʣʘʩʘʥ ʙʦʣʥʦ. 

ʊʫʩ ʧʦʣʠʛʦʥʳʛ ʪʫʭʘʡʥ װʝʠʡʥ ʭʘʥʰʘʘʨ 

ʥʠʡʪ 650 ʤʷʥʛʘ  ʛʘʨʫʡ ʪᴇʛʨᴇʛʠʡʥ ᴇʨʪᴇʛ 

ʙװʭʠʡ ɿʀʌ-1200ʄʈ, ʋɻɹ-ɿʋʂ(ʋʂʉ-

22ʄ), ʋʈɹ-2.5ɸ2, ʋʂɹ-12/25, ʋɻɹ-50ʄ, 
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ʟʵʨʵʛʪʵʡ

ɼʦʢʪʦʨ 

ʟʵʨʵʛʪʵʡ

1979-2024ʦʥʫʫʜʘʜ ᴆʨᴇʤʜʣᴇʛʠʡʥ ʤʵʨʛʵʞʣʵʵʨ 

ʪᴇʛʩʩᴇʥ ʪᴇʛʩᴇʛʯʜʠʡʥ ʪʦʦ 



 

ʉɹɸ-500ʕ ʟʵʨʵʛ ᴇʨʤʠʡʥ ʪʦʥʦʛ 

ʪᴇʭᴇᴇʨᴇʤʞ, ʙʘʛʘʞ ʭʵʨʵʛʩʣװװʜʵʵʨ 

ʪʦʥʦʛʣʦʞ ʘʰʠʛʣʘʣʪʘʜ ʦʨʫʫʣʩʘʥ ʥʴ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʩʫʨʛʘʣʪ, ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣ 

ʛװʡʮʵʪʛʵʭʵʜ ʙʦʣʦʥ ʦʶʫʪʥʫʫʜʘʘ 

ʜʘʜʣʘʛʘʞʫʫʣʘʭʘʜ ʠʭʵʵʭʵʥ ʯʫʭʘʣ ʘʯ 

ʭʦʣʙʦʛʜʦʣʪʦʡ ʙʘʡʥʘ. 

 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʵʨʜʵʤ ʩʫʜʣʘʣʳʥ ʘʞʠʣ 

ɼʵʣʭʠʡ ʥʠʡʪʵʜ ʙʦʣʦʥ, ʥʵʥ ʷʣʘʥʛʫʷʘ ʫʫʜʘʤ 

ʥʫʪʘʛʪʘʡ, ʵʨʜʩʠʡʥ ʙʘʷʣʘʛ ʠʭʪʵʡ ʤʘʥʘʡ ʦʨʦʥʜ 

ᴆʨᴇʤʜʣᴇʛ (Drilling) ɻʝʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘ, ɸʰʠʛʪ 

ʤʘʣʪʤʘʣʳʥ ʵʨʵʣ-ʭʘʡʛʫʫʣ, ʋʫʨʭʘʡʣʘʣʪ-ʦʣʙʦʨʣʦʣʪʦʜ 

ʭʘʤʛʠʡʥ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʛʜʵʞ ʙʘʡʥʘ. ɻʵʭʜʵʵ ʙʘʡʛʘʣʠʡʥ 

ʰʠʥʞʣʵʣ, ʪʝʭʥʦʣʦʛʠ-ʤʝʥʝʞʤʝʥʪ, ʵʜʠʡʥ ʟʘʩʘʛ-

ʵʢʦʣʦʛʠʡʥ ʟʵʨʵʛ ʦʣʦʥ ʘʨʛʘ ʫʭʘʘʥ, װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ 

ʟʘʘʛ ʫʫʣʟʚʘʨʪ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʘʛʜʜʘʛ ʵʥʵ ʘʨʛʘ 

ʫʭʘʘʥʳ ʟװʡ ʪʦʛʪʦʣ, װʡʣʜʚʵʨʣʵʣ-ʧʨʘʢʪʠʢʠʡʥ װʨ ʜװʥʛ 

ʩʫʜʣʘʥ ʪʘʥʠʭ ʥʴ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʘʤʞʠʣʪʳʥ װʥʜʵʩ 

ʙᴇʛᴇᴇʜ ʵʥʵ ʯʠʛʣʵʣʵʵʨ ʤʘʥʘʡ ʫʣʩʘʜ ʟʦʭʠʭ ʭʵʤʞʵʵʛʵʵʨ 

ʘʥʭʘʘʨʘʛʜʘʞ ʠʨʩʵʥ ʙʘʡʥʘ. ᴆʨᴇʤʜʣᴇʛʠʡʛ ʜʵʵʨʭ 

ʩʘʣʙʘʨʫʫʜʳʥ ʜʘʛʫʫʣ װʡʣʯʠʣʛʵʵ ʛʵʞ װʟʜʵʛ ʙʘʡʩʘʥ  

ʙʘʨʠʤʪʣʘʣ װʝʵ ᴇʥʛᴇʨᴇᴇʞ, ʵʜװʛʵʵ ʵʥʵ ʘʣʙʘʥʳ ʵʨʜʵʤ 

ʩʫʜʣʘʣʳʥ ʘʞʠʣ ʦʣʦʥ ʤʵʨʛʵʞʠʣ-ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʟʘʘʛ 

ʫʫʣʟʚʘʨʪ ʵʨʯʠʤʪʵʡ ʭᴇʛʞʠʞ ʙʘʡʥʘ. 

ʄʘʥʘʡ ʫʣʩʘʜ ᴆʨᴇʤʜʣᴇʛʠʡʥ ʤʵʨʛʵʞʣʵʵʨ ʘʥʭ 

ʄʋʀʉ-ʇɼʉ, ʇɼʉ, ʊʀʉ, ʵʜװʛʵʵ ʐʋʊʀʉ-ɻʋʋʉ, 

ʄʋʀʉ-ɿɹʉ-ʠʡʥ ʍװʥʜʵʪ ʧʨʦʬʝʩʩʦʨ, ʄʋᴆʍ, 

ʄɻʊʀʅ-ʠʡʥ ɻװʡʮʵʪʛʵʭ ʟʘʭʠʨʘʣ, ʊʝʭʥʠʢʠʡʥ ʫʭʘʘʥʳ 

ʜʦʢʪʦʨ (ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ), ʊʵʨʛװװʣʵʭ 

ʧʨʦʬʝʩʩʦʨ, ʄʋɻɹ ɾ.ʎʵʚʵʵʥʞʘʚ ʥʴ 1985 ʦʥʜ ʆʍʋ-

ʳʥ ʄʦʩʢʚʘ ʭʦʪʥʦʦ ʜʦʢʪʦʨʳʥ ʟʵʨʵʛ ʭʘʤʛʘʘʣʩʥʘʘʩ 

ʭʦʡʰ ʵʜװʛʵʵ ʵʥʵ ʯʠʛʣʵʣʵʵʨ ʛʘʜʘʘʜ -6, ʜʦʪʦʦʜʦʜ-10, 

ʥʠʡʪ 16 ʭװʥ ʵʨʜʤʠʡʥ ʟʵʨʵʛ ʭʘʤʛʘʘʣʩʘʥ ʙʘʡʥʘ (1-ʨ 

ʭϮʩʥʵʛʪ). 

ᴆʈᴆʄɼʃᴆɻʀʁʅ ʄʕʈɻʕɾʃʀʁʅ ʕʈɼʕʄʊɼʀʁʅ ʉʋɼɸʃɻɸɸ 

1-ʈ ʍϭʉʅʕɻʊ. 

 ̄ ʆʚʦʛ ʥʵʨ ʕʨʜʤʠʡʥ ʟʵʨʵʛ, ʮʦʣ 
ʍʘʤʛʘʘʣʩʘʥ 

ʦʥ 

 

ʍʘʤʛʘʘʣʩʘʥ ʩʵʜʵʚ 

1 
ɾʘʤʙʘ 

ʎʵʚʵʵʥʞʘʚ     

ɼʦʢʪʦʨ (Ph.D), 

ʧʨʦʬʝʩʩʦʨ 
1985 

ʈʘʟʨʘʙʦʪʢʘ ʦʧʪʠʤʘʣʴʥʦʡ ʨʝʮʝʧʪʫʨʳ ʧʨʦʤʳʚʦʯʥʦʡ ʞʠʜʢʦʩʪʠ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʝʥʦʢ ʩʢʚʘʞʠʥ ʥʘ ʬʣʶʦʨʠʪʦʚʳʭ 
ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ (ʘʚʪʦʨʝʬʝʨʘʪ ʢʘʥʜʠʜʘʪʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ) 

2 
ʃʭʘʤʩװʨʵʥ 
ɼװʛʵʨʞʘʚ 

ɼʦʢʪʦʨ (Sc.D), ʧʨʦʬʝʩʩʦʨ 1991, 2003 

ñʎʵʚʜʛʠʡʥ ʜʦʦʨʭʠ ʫʩʥʳ ʭʘʡʛʫʫʣʳʥ ʪʝʭʥʦʣʦʛʠʡʛ ʙʦʣʦʚʩʨʦʥʛʫʡ 

ʙʦʣʛʦʭ ʥʴò 
ñʄʦʥʛʦʣ ʫʣʩʳʥ  ʙװʩʯʠʣʩʵʥ ʭᴇʛʞʠʣʜ ʵʨʜʵʩ ʙʘʷʣʛʠʡʥ ʩʘʣʙʘʨʳʥ 

ʛװʡʮʵʪʛʵʭ װװʨʵʛò 

3 
ʄʷʪʘʚ 

ɹʘʥʜʠ 

ɼʦʢʪʦʨ (Ph.D), ʜʵʜ 

ʧʨʦʬʝʩʩʦʨ 
1991 

ɸʣʤʘʟʘʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʛʝʦʣʦʛʠ-ʪʝʭʥʠʢʠʡʥ ʥᴇʭʮᴇʣʠʡʥ ʭװʯʠʥ 

ʟװʡʣʠʡʛ ʩʫʜʘʣʞ, ʪʝʭʥʦʣʦʛʠʡʛ ʙʦʣʦʚʩʨʦʥʛʫʡ ʙʦʣʛʦʭ 

4 
ʃʵʛʰʠʜ  

ʊᴇʚʭᴇᴇ 

ɼʦʢʪʦʨ (Ph.D), 

ʧʨʦʬʝʩʩʦʨ 
1994 

ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʢʝʨʥʘ ʚ 

ʨʘʟʚʝʜʦʯʥʦʤ ʢʦʣʦʥʢʦʚʦʤ ʙʫʨʝʥʠʠ (ɻʝʦʣʦʛʠ-ʭʘʡʛʫʫʣʳʥ ʙʘʛʘʥʘʪ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʛʫʣʫʫʟ ʜʵʵʞʠʡʥ ʤʵʜʵʵʣʣʠʡʛ װʥʵʣʵʭ ʘʨʛʘ ʟװʡʥ 
ʙʦʣʦʚʩʨʫʫʣʘʣʪ) 

5 
ɿʘʥʜʠʨ 

ʅʘʤʞʠʣ 

ɼʦʢʪʦʨ (Ph.D), ʜʵʜ 

ʧʨʦʬʝʩʩʦʨ 
1995 

ʅװװʨʩʥʠʡ ʦʨʜʳʛ ᴇʨᴇʤʜᴇʭ ʪʝʭʥʠʢ, ʪʝʭʥʦʣʦʛʠʡʥ װʨ ʘʰʠʛʪʘʡ 

ʭʦʩʣʦʣʳʥ װʥʜʵʩʣʵʣ /ʊʘʚʘʥʪʦʣʛʦʡʥ ʞʠʰʵʵʥ ʜʵʵʨ/ 

6 
ɻװʨʙʘʟʘʨ 

ʇװʨʵʚʵʵ 
ɼʦʢʪʦʨ (Sc.D), ʧʨʦʬʝʩʩʦʨ 1991, 1999 

ɻʝʦʣʦʛʠ- ʭʘʡʛʫʫʣʳʥ ʩʘʣʙʘʨʳʛ ʟʘʭ ʟʵʵʣʠʡʥ ʭʘʨʠʣʮʘʘʥʜ 
ʰʠʣʞװװʣʵʭ ʵʜʠʡʥ ʟʘʩʘʛ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪʳʥ ʘʩʫʫʜʘʣ 

ʋʜʠʨʜʘʭ ʫʨ ʯʘʜʚʘʨʳʥ ʭʦʤʩʜʦʣ, ʪװװʥʠʡʛ ʛʵʪʣʵʥ ʜʘʚʘʭ ʘʨʛʘ ʟʘʤ 

7 
ʄʠʞʠʜ 

ʅʘʨʘʥʙʘʪ 

ɼʦʢʪʦʨ (Ph.D), ʜʵʜ 

ʧʨʦʬʝʩʩʦʨ 
1994 

ʄʦʥʛʦʣʳʥ ʛʦʚʠʡʥ ʙװʩʵʜ ʛʠʜʨʦʛʝʦʣʦʛʠʡʥ ʮʦʦʥʦʛ ᴇʨᴇʤʜʣᴇʛ 

ʙʦʣʦʥ ʫʩʪ װʝʠʡʛ ʥʵʵʭ, ʠʣʨװװʣʵʭ ʘʞʠʣʣʘʛʘʘʥʳ ʪʝʭʥʦʣʦʛʠʡʛ 
ʙʦʣʦʚʩʨʫʫʣʘʭ 

8 
ɼʘʤʜʠʥʜʦʨʞ 

ɹʘʪʤᴇʥʭ 
ɼʦʢʪʦʨ (Ph.D) 2000 

ɹʘʡʛʘʣʠʡʥ ʫʩʥʳ ʵʚʜʵʨʩʵʥ ʛʦʨʠʤʪʦʡ ʫʨʩʘʮʳʥ ʟʘʛʚʘʨʯʣʘʣʜ 

ʟʦʨʠʫʣʩʘʥ ʘʨʛʘ ʟװʡ 

9 
ʇװʨʵʚ 

ʉʘʥʞ 
ɼʦʢʪʦʨ (Ph.D) 1999 

ñʅʝʬʪʴ, ʭʠʡʥ װʥʵʣʛʵʵʥʜ ʥᴇʣᴇᴇʣᴇʭ ʭʘʡʛʫʫʣ, ᴇʨᴇʤʜʣᴇʛ, 

ʘʰʠʛʣʘʣʪʳʥ ʭװʯʠʥ ʟװʡʣװװʜ, ʪʵʜʛʵʵʨʠʡʥ ʭʘʨʠʣʮʘʥ ʭʘʤʘʘʨʘʣò 

10 
ʆʣʟʚʦʡ  

ɸʨʠʫʥ-ʆʨʛʠʣ 
ɼʦʢʪʦʨ (Ph.D) 2008 

ɻʘʟʨʳʥ ʪʦʩʥʳ ʦʣʙʦʨʣʦʣʪʳʥ ʮʦʦʥʦʛʠʡʥ ʙװʪʵʵʤʞʠʜ ʥᴇʣᴇᴇʣʞ ʙʫʡ 

ʭװʯʠʥ ʟװʡʣʩʠʡʥ ʩʫʜʘʣʛʘʘ (ʊʦʩʦʥ ʫʫʣʳʥ ʦʨʜʳʥ ʞʠʰʵʵʥ ʜʵʵʨ) 

11 
ɻʵʮʵʣ 

ɹʘʪʪᴇʛʩ 

ɼʦʢʪʦʨ (Ph.D), ʜʵʜ 

ʧʨʦʬʝʩʩʦʨ 
2009 

ʋʩʥʳ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʘ, ʪʝʭʥʠʢ, ʪʝʭʥʦʣʦʛʠʡʥ ʦʥʦʚʯʪʦʡ ʭʦʩʣʦʣ 

12 
ɼʘʚʘʘ 

ʋʥʜʘʨʤʘʘ 

ɼʦʢʪʦʨ (Ph.D), ʜʵʜ 

ʧʨʦʬʝʩʩʦʨ 
2011 

ñɻʝʦʣʦʛʠ, ʛʘʟʨʳʥ ʪʦʩʥʳ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʫʫʩʤʘʣʳʥ ʪʝʭʥʦʣʦʛʠʡʥ 

 ʜ ʰʘʚʨʳʥ ʥʫʥʪʘʛʣʘʣʪʘʘʩ ʭʘʤʘʘʨʘʭ ʙʘʡʜʘʣòװװʣʵʣʪװװʟװ
(ʍᴇʤװװʣʪʵʡʥ ʦʨʜʳʥ ʞʠʰʵʵʥ ʜʵʵʨ) 

13 
ɼʦʨʞ 

ʊװʚʰʠʥʙʘʷʨ 
ɼʦʢʪʦʨ (Ph.D) 2011 

ñɻʝʦʣʦʛʠ ʭʘʡʛʫʫʣʳʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʥᴇʭʮᴇʣ, ʪʝʭʥʦʣʦʛʠʡʥ 

ʪװʚʰʥʠʡ װʥʵʣʛʵʵò (ʕʨʜʵʥʵʪʠʡʥ ʦʨʜʳʥ ʞʠʰʵʵʥ ʜʵʵʨ) 

14 
ʃװװʨʵʚ 
ʃʭʘʛʚʘʩװʨʵʥ 

ɼʦʢʪʦʨ (Ph.D), ʭװʥʜʵʪ 
ʧʨʦʬʝʩʩʦʨ 

2017 
ɸʣʪʥʳ ʰʦʨʦʦʥ ʦʨʜʳʥ ʭʘʡʛʫʫʣʳʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʜʵʵʞʣʵʣʪʠʡʥ 
ʯʘʥʘʨʳʛ װʥʵʣʵʭ ʩʫʜʘʣʛʘʘ                                                   

15 
ɹʘʘʪʘʨʭװװ 

ɻʘʥʪʫʣʛʘ 
ɼʦʢʪʦʨ (Ph.D) 2018 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʣʤʘʟʥʦʛʦ ʙʫʨʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʘʥʦʤʘʣʴʥʦʛʦ ʠʟʥʦʩʘ ʘʣʤʘʟʥʳʭ ʢʦʨʦʥʦʢ 

16 
ʎʦʦʜʦʣ 
ʋʜʚʘʣʭʦʨʣʦʦ 

ɼʦʢʪʦʨ (Ph.D) 2024 
ᴆʨᴇʤʜʣᴇʛʠʡʥ װʟװװʣʵʣʪװװʜʵʜ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʪᴇʨᴇʣ, ʰʠʥʞ 
ʯʘʥʘʨʫʫʜʳʥ װʟװװʣʵʭ ʥᴇʣᴇᴇʣʣʠʡʥ ʩʫʜʘʣʛʘʘ 

 

ʄʘʥʘʡ ʵʨʜʵʤʪʜʠʡʥ 6 (37.5%) ʥʴ ʛʘʜʘʘʜʘʜ, 10 

(62.5%) ʥʴ ʜʦʪʦʦʜʦʜ ʭʘʤʛʘʘʣʩʘʥ ʙʘ 7(44%) ʛʝʦʣʦʛʠ-

ʭʘʡʛʫʫʣʳʥ, 4(25%) ʭʫʜʘʛ ʫʩʥʳ, 3(19%) ʛʘʟʨʳʥ 

ʪʦʩʥʳ, 2 (12%) ʛʝʦʣʦʛʠ-ʫʫʣ ʫʫʨʭʘʡ, ʵʜʠʡʥ ʟʘʩʘʛ-

ʤʝʥʝʞʤʝʥʪʠʡʥ ʯʠʛʣʵʣʵʵʨ, 2 ʭװʥ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ 

ʜʦʢʪʦʨʳʥ ʟʵʨʵʛ ʪʫʩ ʪʫʩ ʭʘʤʛʘʘʣʞʵʵ.  ʎʘʛ ʭʫʛʘʮʘʘʛʘʘʨ 

ʘʚʯ װʟʚʵʣ 1990 ʦʥ ʭװʨʪʵʣ-1(6%), 1990-2000 ʦʥʫʫʜʘʜ-

7(44%), 2000 ʦʥʦʦʩ ʭʦʡʰ-8(50%)  ʭװʥ ʪʫʩ ʪʫʩ 

ʭʘʤʛʘʘʣʞʵʵ.  



 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʵʨʜʵʤʪʜʠʡʥ ᴇʥᴇᴇʛʠʡʥ ʘʞʣʳʥ 

ʯʠʛʣʵʣ, ʙʘʡʨʰʣʳʛ ʘʚʯ װʟʚʵʣ, ʩʫʨʛʘʣʪ-ʩʫʜʘʣʛʘʘʥʳ 

ʯʠʛʣʵʣʵʵʨ-4 (ɼ.ʋʥʜʘʨʤʘʘ, ʎ.ʋʜʚʘʣʭʦʨʣʦʦ, 

ɾ.ʎʵʚʵʵʥʞʘʚ, ʃ.ʊᴇʚʭᴇᴇ-25%), ʘʞ ʘʭʫʡ-ʙʠʟʥʝʩʠʡʥ 

ʙʘʡʛʫʫʣʣʘʛʫʫʜʘʜ-4 (ʃ.ʃʭʘʛʚʘʩװʨʵʥ, ɼ.ʊװʚʰʠʥʙʘʷʨ, 

ʆ.ɸʨʠʫʥ-ʆʨʛʠʣ, ɹ.ɻʘʥʪʫʣʛʘ-25%), ʪᴇʨ ʟʘʭʠʨʛʘʘʥʳ 

ʘʣʙʘʥʜ-1 (ɼ.ɹʘʪʤᴇʥʭ-6%), ʤʵʨʛʵʞʣʠʡʥ ʊɹɹ-1 

(ʄ.ʅʘʨʘʥʙʘʪ-6%) ʵʨʜʵʤʪʵʥ ʪʫʩ ʪʫʩ ʘʞʠʣʣʘʞ ʙʘʡʥʘ.  

ʀʥʞʝʥʝʨʠʡʥ ʙʦʣʦʚʩʦʥ ʭװʯʠʥ ʙʵʣʪʛʵʭ ʙʦʣʩʦʥ ʪʵʨ 

ʮʘʛ װʝʵʩ, ʫʣʤʘʘʨ ʪʵʥʭʠʤ ʙʘʡʛʫʫʣʘʛʜʩʘʥʘʘʩ ʵʭʣʵʥ 

ʩʫʨʛʘʣʪʳʥ ʘʞʣʳʥ ʟʵʨʵʛʮʵʵ ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ 

ʘʞʣʳʛ ʯʫʭʘʣʯʠʣʞ 1976-1978 ʦʥʫʫʜʘʜ ʪʫʭʘʡʥ װʝʠʡʥ 

ʏʦʡʨʳʥ ʵʢʩʧʝʜʠʮʠʡʥ ʍʘʨ-ɸʡʨʛʠʡʥ ʘʥʛʠʜ ʛʵʨʵʵʛʵʵʨ 

ñʋʛʘʘʣʛʳʥ ʰʠʥʛʵʥ, ʙʵʭʵʣʛʵʵʥʠʡ ʟʫʫʨʤʘʛʠʡʥ ʰʠʥʞ 

ʯʘʥʘʨʳʥ ʩʫʜʘʣʛʘʘò ʩʵʜʵʚʪ ʘʞʣʳʛ ʭʠʡʩʵʥ ʥʴ ʵʥʵ 

ʩʘʣʙʘʨʳʥ ʘʥʭʥʳ ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣ ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ 

ᴇʨʤʠʡʥ ʫʫʩʤʘʣʳʥ ʦʥʦʚʯʪʦʡ ʞʦʨ ʙʦʣʦʚʩʨʫʫʣʘʭ, 

ʘʣʤʘʟʘʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠʡʛ ʦʥʦʚʯʣʦʭ, 

ʮʦʦʥʦʛʠʡʥ ʜʵʵʞʠʡʥ ʤʵʜʵʵʣʣʠʡʛ װʥʵʣʵʭ, ʥװװʨʩ, 

ʫʣʘʤʞʣʘʣʪ ʙʦʣʦʥ ʫʣʘʤʞʣʘʣʪ ʙʫʩ ʛʘʟʨʳʥ ʪʦʩ, ʫʩʥʳ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭ, ʭᴇᴇʩᴇᴇʨ 

ᴇʨᴇʤʜᴇʭ ʪʝʭʥʦʣʦʛʠʡʛ ʥʵʚʪʨװװʣʵʭ ʯʠʛʣʵʣʠʡʥ 

ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʫʫʜ ʭʠʡʛʜʵʞ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʛʝʦʣʦʛʠ-

ʪʝʭʥʠʢʠʡʥ ʥᴇʭʮᴇʣʠʡʛ ʩʫʜʣʘʥ ʪᴇʨᴇʣʞװװʣʵʭ 

ʩʫʜʘʣʛʘʘʥʳ ʝʨᴇʥʭʠʡ ʯʠʛʣʵʣʵʵʨ ʘʞʠʣʣʘʞ, 20 ʛʘʨʫʡ 

ʵʨʜʵʤ hʠʥʞʠʣʛʵʵʥʠʡ ʪᴇʩᴇʣ, ʛʵʨʵʵʪ ʘʞʠʣ 

ʭʵʨʵʛʞװװʣʞ, װʡʣʜʚʵʨʣʵʣʜ ʰʠʣʞװװʣʞʵʵ.  

ʕʥʵ ʭʫʛʘʮʘʘʥʜ ʵʨʜʵʤʪʵʥ ʥʘʨʳʥ ʛʘʨʛʘʩʘʥ 

ʤʵʨʛʵʞʣʠʡʥ  41 ʩʫʨʘʭ ʙʠʯʠʛ, ʛʘʨʳʥ ʘʚʣʘʛʘ, 

ʤʵʨʛʵʞʣʠʡʥ ʪʦʣʴ ʙʠʯʠʛ, ʥʦʤʫʫʜ ʭʵʚʣʵʛʜʵʞ ʩʫʨʛʘʣʪ, 

ʩʫʜʘʣʛʘʘʥʜ ʘʰʠʛʣʘʛʜʘʞ ʙʘʡʥʘ. ʐʋʊʀʉ-ʠʡʥ ñʄʘʥʘʡ 

ʵʨʜʵʤʪʵʜò ʮʫʚʨʘʣ ʙװʪʵʵʣʜ 3 ʙʘʛʰ (ɾ.ʎʵʚʵʵʥʞʘʚ, 

ʃ.ʊϺʚʭϺϺ, ʃ.ɼϮʛʵʨʞʘʚ) ʙװʪʵʵʣʵʵ ʭʵʚʣװװʣʵʚ (2-ʨ 

ʭϮʩʥʵʛʪ). 

 

 
ᴆʈᴆʄɼʃᴆɻʀʁʅ ɹɸɻʐ, ʉʋɼʃɸɸʏɼʓʅ ʍʕɺʃתתʃʉʕʅ ʄʕʈɻʕɾʃʀʁʅ ʅʆʄ, ʉʋʈɸʍ ɹʀʏʀɻ 

2-ʈ ʍϭʉʅʕɻʊ. 

ʜ/ʜ ɿʦʭʠʦʛʯʜʳʥ ʥʵʨ ʍʵʚʣʵʛʜʩʵʥ ʩʫʨʘʭ ʙʠʯʠʛ, ʛʘʨʳʥ ʘʚʣʘʛʘ, ʤʵʨʛʵʞʣʠʡʥ ʪʦʣʴ 

ʙʠʯʛʠʡʥ ʥʵʨ  

ʍʵʚʣʵʛʜʩʵʥ ʦʥ 

1 ʇ.ʎʵʚʵʵʥʩװʨʵʥ ᴆʨᴇʤʜʣᴇʛʠʡʥ ʘʞʠʣ 1969 

2 ʊ.ɹʦʣʜ ʍʘʡʛʫʫʣʳʥ ᴇʨᴇʤʜʣᴇʛ 1971 

3 ʇ.ʎʵʚʵʵʥʩװʨʵʥ ᴆʨᴇʤʜʤᴇʣ ʙʘ ʫʫʨʭʘʡʥ ʭʫʜʘʛ 1974 

4 ɾ.ʎʵʚʵʵʥʞʘʚ, ʄ.ɹʘʥʜʠ, ʃ.ʊᴇʚʭᴇᴇ ʊʝʭʥʦʣʦʛʠʷ ʠ ʪʝʭʥʠʢʘ ʨʘʟʚʝʜʦʯʥʦʛʦ ʢʦʣʦʥʢʦʚʦʛʦ ʙʫʨʝʥʠʷ 1984 

5 ɾ.ʎʵʚʵʵʥʞʘʚ, ʄ.ɹʘʥʜʠ, ɼ.ʉʘʡʟʤʘʘ ʊʝʭʥʦʣʦʛʠʷ ʠ ʪʝʭʥʠʢʘ  ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ ʥʘ ʚʦʜʫ 1986 

6 ʄ.ɹʘʥʜʠ, ʃ.ʊᴇʚʭᴇᴇ,  ʄʘʢʘʨʦʚ, ʃ.ɺ 
ʏʝʧʫʯʫʛʦʚʘ ɺ.ɺ 

ʈʫʩʩʢʦ-ʄʦʥʛʦʣʴʩʢʠʡ ʩʣʦʚʘʨʴ ʪʝʨʤʠʥʦʚ ʠ 
ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʭ ʩʦʯʝʪʘʥʠʡ ʜʣʷ ʩʪʫʜʝʥʪʦʚ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 2 ʢʫʨʩʘ 

1986 

7 ʄ.ɹʘʥʜʠ, ɾ.ʎʵʚʵʵʥʞʘʚ ʈʘʟʨʫʰʝʥʠʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʨʠ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ 1988 

8 ʃ.ʊᴇʚʭᴇᴇ, ɾ.ʎʵʚʵʵʥʞʘʚ, ʄ.ɹʘʥʜʠ, 

ʃ.ɼװʛʵʨʞʘʚ, ʏ.ʏʠʥʙʘʪ 

ɻʝʦʣʦʛʠ ʭʘʡʛʫʫʣʳʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʥʵʨ ʪʦʤʴʸʦʥʳ ʪʦʣʴ 1988 

 
9 

ʄ.ɸʣʝʡ, ʄ.ɹʘʥʜʠ, ʅ.ɹʘʪʩװʭ, 

ʃ.ɼװʛʵʨʞʘʚ, ʉ.ʇװʨʵʚʩװʨʵʥ, 

ʃ.ʊᴇʚʭᴇᴇ, ɼ.ʉʫʨʤʘʘʞʘʚ, 
ɾ.ʎʵʚʵʵʥʞʘʚ 

 

ɻʠʜʨʦʛʝʦʣʦʛʠ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʩʫʨʛʘʣʪʳʥ ʜʘʜʣʘʛʘ (ɻʘʨʳʥ 

ʘʚʣʘʛʘ) 

1990 

10 ɾ.ʎʵʚʵʵʥʞʘʚ, ʄ.ɹʘʥʜʠ, ʃ.ʊᴇʚʭᴇᴇ, 

ʃ.ɼװʛʵʨʞʘʚ 

ʏʫʣʫʫʣʛʠʡʥ ᴇʨᴇʤʜʣᴇʛʪ ʥᴇʣᴇᴇʣᴇʭ ʰʠʥʞ ʯʘʥʘʨʫʫʜʳʥ 

ʩʫʜʘʣʛʘʘʥʳ ʠʞ ʙװʨʵʥ ʘʨʛʘʯʣʘʣ 

1992 

 
11 

 
ɾ.ʎʵʚʵʵʥʞʘʚ, ʃ.ɼװʛʵʨʞʘʚ, ʊ.ʏʠʥʛʠʩ 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʫʫʩʤʘʣ, ʙʵʭʵʣʛʵʵʥʠʡ ʟʫʫʨʤʘʛʠʡʥ ʰʠʥʞ 
ʯʘʥʘʨʫʫʜʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʣʘʙʦʨʘʪʦʨʠʡʥ ʘʞʣʳʥ ʛʘʨʳʥ 

ʘʚʣʘʛʘ 

 
1995 

12 ɾ.ʎʵʚʵʵʥʞʘʚ, ʃ.ʊᴇʚʭᴇᴇ ʎʦʭʠʣʪʦʪ ᴇʨᴇʤʜʣᴇʛ 1999 

13 ʃ.ʊᴇʚʭᴇᴇ ʅʝʬʪʠʡʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʮʫʚʘʘ ʷʥʜʘʥʛʠʡʥ ʪʦʦʮʦʦ ʛʘʨʳʥ 

ʘʚʣʘʛʘ 

2000 

14 ɾ.ʎʵʚʵʵʥʞʘʚ, ʃ.ʊᴇʚʭᴇᴇ, ʃ.ɼװʛʵʨʞʘʚ, 
ʄ.ʅʘʨʘʥʙʘʪ, ʏ.ʏʠʥʙʘʪ, ɹ.ʕʥʭʙʘʷʨ, 

ʆ.ɸʨʠʫʥ-ʆʨʛʠʣ, ʎ.ɹʘʪʙʦʣʜ 

ɹʘʛʘʥʘʪ ᴇʨᴇʤʜʣᴇʛ 
 

 

2001 

15 ɾ.ʎʵʚʵʵʥʞʘʚ ᴆʨᴇʤʜʣᴇʛʠʡʥ ʦʥʦʣ 2002, 2004, 2008, 

2011, 2014 

16 ɾ.ʎʵʚʵʵʥʞʘʚ ʙʫʩʘʜ  ɻʘʟʨʳʥ ʪʦʩʥʳ ʘʞ װʡʣʜʚʵʨʠʡʥ װʥʜʵʩ 2003 

17 ʃ.ʊᴇʚʭᴇᴇ ᴆʨᴇʤʜʣᴇʛʠʡʥ ʤʝʭʘʥʠʢ 2004 

18 ɾ.ʎʵʚʵʵʥʞʘʚ ʄʘʥʘʡ ᴇʨᴇʤʜʣᴇʛʠʡʥʭᴇʥ-I 2004 

19 ɾ.ʎʵʚʵʵʥʞʘʚ ʄʘʥʘʡ ᴇʨᴇʤʜʣᴇʛʠʡʥʭᴇʥ-II (ϹʨϺʤʜʣϺʛʠʡʥ ʙʘʡʛʫʫʣʣʘʛʫʫʜ) 2005 

20 ɾ.ʎʵʚʵʵʥʞʘʚ ʄʘʥʘʡ ᴇʨᴇʤʜʣᴇʛʠʡʥʭᴇʥ-IIIò (ϹʨϺʤʜʣϺʛʠʡʥ ʭϮʤϮϮʩ) 2006 

21 ʃ.ʊᴇʚʭᴇᴇ ᴆʨᴇʤʜʣᴇʛʠʡʥ ʧʨʦʮʝʩʩʳʥ ʭʷʥʘʣʪ ʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞ 

ʭʵʨʵʛʩʵʣ, ʘʚʪʦʤʘʪʞʫʫʣʘʣʪ 

2007 

22 ʇ.ʉʘʥʞ, ɼ.ʋʥʜʘʨʤʘʘ English-Mongolian petroleum technology dictionary 2007, 2012 

23 ɾ.ʎʵʚʵʵʥʞʘʚ ʄʘʥʘʡ ᴇʨᴇʤʜʣᴇʛʠʡʥʭᴇʥ-IVò (ϹʨϺʤʜʣϺʛʠʡʥ ʭϮʤϮϮʩ) 2008 

24 ʃ.ʊᴇʚʭᴇᴇ, ɻ.ɹʘʪʪᴇʛʩ ᴆʨᴇʤʜʣᴇʛʠʡʥ ʤʦʥʛʦʣ- ʘʥʛʣʠ-ʦʨʦʩ ʪʝʭʥʠʢʠʡʥ ʪװʛʵʵʤʵʣ װʛ 
ʭʵʣʣʵʛʠʡʥ ʪʦʣʴ 

2008 

25 ʃ.ʊᴇʚʭᴇᴇ, ɻ.ɹʘʪʪᴇʛʩ ɹʫʨʦʚʦʡ ʦʙʱʝʪʝʭʥʠʯʝʩʢʠʡ ʨʫʩʩʢʦ- ʤʦʥʛʦʣʦ-ʘʥʛʣʠʡʩʢʠʡ 

ʩʣʦʚʘʨʴ 

2008 

26 ʃ.ʊᴇʚʭᴇᴇ, ɻ.ɹʘʪʪᴇʛʩ The english-mongolian- russian dictionary commonly used 
drilling expressions and terminology 

2008 

27 ʃ.ʊᴇʚʭᴇᴇ, ᴆʨᴇʤʜʣᴇʛʠʡʥ ʧʨʦʮʝʩʩʳʥ ʤʵʜʵʵʣʵʣ ʙʦʣʦʚʩʨʫʫʣʘʣʪ, 

ʟʘʛʚʘʨʯʣʘʣ, ʦʥʦʚʯʣʦʣ 

2009 



 

28 ɾ.ʎʵʚʵʵʥʞʘʚ, ʃ.ɼװʛʵʨʞʘʚ, 

ɼ.ʋʥʜʘʨʤʘʘ ɹ.ʏʫʣʫʫʥʮʵʮʵʛ 

ɼʘʚʭʘʨʛʳʥ ʬʠʟʠʢ ʭʠʯʵʵʣʠʡʥ ʣʘʙʦʨʘʪʦʨʠʡʥ ʘʞʣʳʥ ʛʘʨʳʥ 

ʘʚʣʘʛʘ 

2011 

29 ɾ.ʎʵʚʵʵʥʞʘʚ ʄʘʥʘʡ ʵʨʜʵʤʪʵʜ- ᴆʨᴇʤʜʣᴇʛʠʡʥ ʦʥʦʣ, ʘʨʛʘ ʟװʡ, ʪʝʭʥʠʢ 

ʪʝʭʥʦʣʦʛʠò  

2009 

30 ɾ.ʎʵʚʵʵʥʞʘʚ, ɼ.ʋʥʜʘʨʤʘʘ ñᴆʨᴇʤʜʣᴇʛʠʡʥ ʦʥʦʣò ʭʠʯʵʵʣʠʡʥ ʜʘʩʛʘʣʳʥ ʭʫʨʘʘʤʞ 2009 

31 ɾ.ʎʵʚʵʵʥʞʘʚ, ɿ.ɾʘʥʞʘʘʜʦʨʞ ʄʘʥʘʡ ᴇʨᴇʤʜʣᴇʛʠʡʥʭᴇʥ-Vò (ʋʩʥʳ ϺʨϺʤʜʣϺʛʠʡʥ 2009 

32 ɾ.ʎʵʚʵʵʥʞʘʚ, ʃ.ʊᴇʚʭᴇᴇ ñʄʘʥʘʡ ᴇʨᴇʤʜʣᴇʛʠʡʥʭᴇʥ-VIò (ʕʭ ʦʨʦʥʜʦʦ ʙʵʣʪʛʵʛʜʩʵʥ 
Ϻʨʤʠʡʥ ʠʥʞʝʥʝʨ-ʰʘʚʴ ʥʘʨ) 

2009 

33 ʃ.ʊᴇʚʭᴇᴇ ɻʘʟʨʳʥ ʪʦʩʥʳ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʤʘʰʠʥ ʤʝʭʘʥʠʟʤ 2011 

34 ʃ.ʊᴇʚʭᴇᴇ ʆʮʝʥʢʘ ʦʪʙʦʨʘ ʢʝʨʥʘ ʚ ʨʘʟʚʝʜʦʯʥʦʤ ʙʫʨʝʥʠʠ 2012 

35 ɾ.ʎʵʚʵʵʥʞʘʚ, ʃ.ɼװʛʵʨʞʘʚ 

ɼ.ʋʥʜʘʨʤʘʘ, ɹ.ʏʫʣʫʫʥʮʵʮʵʛ 

ɹʵʭʵʣʛʵʵʥʠʡ ʟʫʫʨʤʘʛʠʡʥ ʰʠʥʞ ʯʘʥʘʨʳʛ ʪʦʜʦʨʭʦʡʣʦʭ 

ʘʞʣʳʥ ʛʘʨʳʥ ʘʚʣʘʛʘ 

2013 

 

36 ʃ.ʊᴇʚʭᴇᴇ ʄʘʥʘʡ ʵʨʜʵʤʪʵʜ-ᴆʨᴇʤʜʣᴇʛʠʡʥ ʥᴇʭʮᴇʣ, ʪʝʭʥʦʣʦʛʠ, 

ʧʨʦʮʝʩʩʳʥ ʦʥʦʚʯʣʦʣ 

2014 

37 ʃ.ɼװʛʵʨʞʘʚ ʄʘʥʘʡ ʵʨʜʵʤʪʵʜ ʄʦʥʛʦʣ ʦʨʥʳ ʭᴇʛʞʣʠʡʥ ʩʪʨʘʪʝʛʠʜ ʵʨʜʵʩ 
ʙʘʷʣʛʠʡʥ ʩʘʣʙʘʨʳʥ ʵʟʣʵʭ ʙʘʡʨ ʩʫʫʨʴ 

2018 

38 ɾ.ʎʵʚʵʵʥʞʘʚ, ʃ.ɼװʛʵʨʞʘʚ, 
ɼ.ʋʥʜʘʨʤʘʘ, ɹ.ʏʫʣʫʫʥʮʵʮʵʛ 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʰʠʥʞ ʯʘʥʘʨʫʫʜʳʛ 

ʪʦʜʦʨʭʦʡʣʦʭ ʣʘʙʦʨʘʪʦʨʠʡʥ ʘʞʣʳʥ ʛʘʨʳʥ ʘʚʣʘʛʘ 

2018 

39 ɼ.ʋʥʜʘʨʤʘʘ ɻʘʟʨʳʥ ʪʦʩʥʳ ʦʣʙʦʨʣʦʣʪʳʥ ʙʦʜʣʦʛʳʥ ʭʫʨʘʘʤʞ 2018 

40 ɼ.ʋʥʜʘʨʤʘʘ ᴆʨᴇʤʜʣᴇʛʠʡʥ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥ 2019 

41 ɾ.ʎʵʚʵʵʥʞʘʚ, ɼ.ʋʥʜʘʨʤʘʘ ᴆʨᴇʤʜʣᴇʛ 2023 

 

1999 ʦʥʦʦʩ ñʄʦʥʛʦʣ ʦʨʥʳ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʣʙʘʥʳ 

ʪʫʣʛʘʤʜʩʘʥ  ʘʩʫʫʜʣʫʫʜò ʩʵʜʵʚʪ ʦʥʦʣ-ʧʨʘʢʪʠʢʠʡʥ 

ʘʥʭʜʫʛʘʘʨ ʙʘʛʘ ʭʫʨʣʳʛ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʞ, 2015 ʦʥʦʦʩ 

ñᴆʨᴇʤʜʣᴇʛò ʩʵʜʵʚʪ ʦʥʦʣ-ʧʨʘʢʪʠʢʠʡʥ ʭʫʨʘʣ ʙʦʣʦʥ 

ʤʘʥʘʡ ʘʣʙʘʥʳ ʪװװʭ, ʭᴇʛʞʠʣʪ, ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʘʣ, 

ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ ʭᴇʛʞʣʠʡʥ ʯʠʛ ʭʘʥʜʣʘʛʳʛ ʘʚʯ 

ʭʵʣʵʣʮʵʞ, ʠʣʪʛʵʣװװʜʠʡʥ ʘʥʭʜʫʛʘʘʨ ʵʤʭʵʪʛʵʣʠʡʛ 

ʭʵʚʣʵʥ ʛʘʨʛʘʩʘʥ ʙᴇʛᴇᴇʜ ᴇʥᴇᴇʛ ʙʦʣʪʦʣ ʞʠʣ ʙװʨ ʫʣʩʳʥ 

ʙʦʣʦʥ ʦʣʦʥ ʫʣʩʳʥ ʭʵʤʞʵʵʥʜ ʫʣʘʤʞʣʘʣ ʙʦʣʛʦʥ ʟʦʭʠʦʥ 

ʙʘʡʛʫʫʣʞ ʠʨʩʵʥ ʙʘ 26 ʜʘʭʴ ʫʜʘʘʛʠʡʥ ʭʫʨʣʘʘ 2024 ʦʥʜ 

ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʞ ʙʘʡʥʘ. 

ʊʫʩ ʵʨʜʵʤ  ʰʠʥʞʠʣʛʵʵʥʠʡ ʭʫʨʣʳʥ ʙװʪʵʵʣʠʡʥ 

ʵʤʭʵʪʛʵʣʠʡʥ 3089 ʥװװʨ ʭʫʫʜʘʩ ʙװʭʠʡ 25 ʜʫʛʘʘʨ 

ʭʵʚʣʵʛʜʵʥ ʛʘʨʩʘʥ ʙᴇʛᴇᴇʜ  ᴇʨᴇʤʜʣᴇʛʠʡʥ ʩʘʣʙʘʨʳʥ 

ʛʘʜʘʘʜ, ʜʦʪʦʦʜʳʥ ʵʨʜʵʤʪʵʥ, ʩʫʜʣʘʘʯʜʳʥ 415 ᴇʛװװʣʵʣ 

ʭʵʚʣʵʛʜʵʥ ʛʘʨʯʵʵ (3-ʨ ʭϮʩʥʵʛʪ).
 

ñᴆʈᴆʄɼʃᴆɻò ʕʈɼʕʄ ʐʀʅɾʀʃɻʕʕʅʀʁ ʍʋʈʃʓʅ ɹתʊʕʕʃʀʁʅ ʕʄʍʕʊɻʕʃʀʁʅ ʅʕɻʊɻʕʃ 

3-ʈ ʍϭʉʅʕɻʊ. 

ʆʥ ʍʫʫʜʘʩʥʳ 

ʪʦʦ 

ᴆʛװװʣʣʠʡʥ 

ʪʦʦ 

ʆʥ ʍʫʫʜʘʩʥʳ 

ʪʦʦ 

ᴆʛװװʣʣʠʡʥ 

ʪʦʦ 

ʆʥ ʍʫʫʜʘʩʥʳ 

ʪʦʦ 

ᴆʛװװʣʣʠʡʥ 

ʪʦʦ 

1999 77 17 2008 144 13 2017 212 22 

2000 39 10 2009 105 23 2018 210 29 

2001 107 10 2010 171 23 2019 172 23 

2002 105 13 2011 150 16 2020 76 7 

2003 96 21 2012 156 23 2021 87 10 

2004 117 13 2013 146 12 2022 100 16 

2005 82 12 2014 152 17 2023 95 22 

2006 92 14 2015 124 12 2024 - - 

2007 144 13 2016 130 24 ʅʀʁʊ 3089 415 

 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ñʊʘʥʘʥ ʠʤʧʝʢʩò ʍʍʂ-ʥʠʡ 

ʥʵʨʵʤʞʠʪ ñʆʶʫʥʣʘʛ ʠʨʵʵʜװʡò ʦʶʫʪʥʳ ʵʨʜʵʤ 

ʰʠʥʞʠʣʛʵʵʥʠʡ ʙʘʛʘ ʭʫʨʣʳʛ ʄʋᴆʍ-ʪʦʡ ʭʘʤʪʨʘʥ 2003 

ʦʥʦʦʩ ʭʦʡʰ ʪʘʩʨʘʣʪʛװʡ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʞ ʙʘʡʥʘ.  ʊʫʩ 

ʭʫʨʘʣ ʥʴ ʘʥʭ ʤʵʨʛʵʞʣʠʡʥ ʘʛʫʫʣʛʳʥ ʭװʨʵʵʥʜ ʟʦʭʠʦʥ 

ʙʘʡʛʫʫʣʘʛʜʜʘʛ ʙʘʡʩʘʥ ʙʦʣ ʦʜʦʦ ʄʦʥʛʦʣ ʫʣʩʳʥ ʙʦʣʦʥ 

ʭʫʚʠʡʥ ʭʵʚʰʣʠʡʥ ʠʭ, ʜʵʵʜ ʩʫʨʛʫʫʣʠʫʜʳʥ ʙʘʢʘʣʘʚʨ 

ʦʶʫʪʥʫʫʜʳʥ ʭʵʤʞʵʵʥʜ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʛʜʜʘʛ ʙʦʣʦʥ 

ᴇʨʛᴇʞʠʥ ʪʵʣʩʵʥ. ʋʛ ʦʶʫʪʥʳ ʭʫʨʘʣʜ  ʐʋʊʀʉ-ʠʡʥ 

ɻɻʊʉ, ʂʊʄʉ, ʄʀʉ, ʋʋʀʉ (ʭʫʫʯʠʥ ʥʵʨʰʣʵʵʨ), 

ɻʋʋʉ, ɻʍʉ, תʊʉ, ʄʍʊʉ; ʄʋʀʉ-ʠʡʥ ɻɻʉ (ʭʫʫʯʠʥ 

ʥʵʨʰʣʵʵʨ),  ʄʊʉ, ʐʋʉ, ʆʋʍʅʋʉ; ɻʘʟʘʨʯʠʥ ʜʵʵʜ 

ʩʫʨʛʫʫʣʴ, ʍɸɸʀʉ-ʠʡʥ ʀʉ (ʭʫʫʯʠʥ ʥʵʨʰʣʵʵʨ), ɹʋʉ, 

ʕʍʊʉ; ʉʕɿɼʉ, תɹʍʀʉ-ʠʡʥ ɸɹʉ; ʐʠʥʵ ʄʦʥʛʦʣ 

ʊʝʭʥʦʣʦʛʠʡʥ ʜʵʵʜ ʩʫʨʛʫʫʣʴ, ʆʪʛʦʥʪʵʥʛʵʨ ʠʭ 

ʩʫʨʛʫʫʣʠʡʥ 300-400 (ʜʘʚʭʘʨʜʩʘʥ ʪʦʦʛʦʦʨ) ʙʘʢʘʣʘʚʨ 

ʦʶʫʪʥʫʫʜ ʦʨʦʣʮʦʞ, ʛʝʦʣʦʛʠ, ᴇʨᴇʤʜʣᴇʛ, 

ʛʠʜʨʦʛʝʦʣʦʛʠ, ʛʝʦʬʠʟʠʢ, ʫʫʣ ʫʫʨʭʘʡ, ʭᴇʜᴇᴇ ʘʞ ʘʭʫʡ, 

ʩʘʥʭװװ, ʵʜʠʡʥ ʟʘʩʘʛ, ʤʘʨʢʝʪʠʥʛ ʤʝʥʝʞʤʝʥʪ, ʘʶʫʣʛװʡ 

ʘʞʠʣʣʘʛʘʘ, ʵʨװװʣ ʘʭʫʡ, ʭʠʤʠ, ʙʘʡʛʘʣʴ, ʵʢʦʣʦʛʠ ʥᴇʭᴇʥ 

ʩʵʨʛʵʵʣʪ, ʧʨʦʛʨʘʤʤ ʭʘʥʛʘʤʞ, ʤʝʭʘʥʠʢ,  ʪʦʥʦʛ 

ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʰʠʥʵʯʣʵʣ, ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵ, ʙʘʨʘʘ 

ʙװʪʵʵʛʜʵʭװװʥʠʡ ʥʠʡʣװװʣʵʣʪ, ʭʘʥʛʘʤʞ װʡʣʯʠʣʛʵʵʥʠʡ 

ʟʵʨʵʛ ʙװʭʠʡ ʣ ʯʠʛʣʵʣʠʡʛ ʭʘʤʘʨʩʘʥ ʥʠʡʪ 322 

ʩʫʜʘʣʛʘʘʥʳ ᴇʛװװʣʣʠʡʛ ʭװʣʵʵʥ ʘʚʯ ʭʵʣʵʣʮʞʵʵ. 

 
ɸʐʀɻʃɸʉɸʅ ʄɸʊɽʈʀɸʃ, ʅʆʄ ɿתʁ 
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ʄʆʅɻʆʃ ʋʃʉʓʅ ɻɸɿʈʓʅ ʊʆʉʅʓ ᴆʈᴆʄɼʃᴆɻ, ʆʃɹʆʈʃʆʃʊʓʅ 
ᴆʅᴆᴆɻʀʁʅ ɹɸʁɼɸʃ, ʊʋʃɻɸʄɼʉɸʅ ɸʉʋʋɼʃʋʋɼ 

 

ɹ̫ ʤʙʘʞʘʚʳʥ ɹɸʗʈɾɸʈɻɸʃ1,  ʄʘʛʩʘʨʳʥ ʆʖʋʅʊᴆɻʉ1 

 

1ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ, ɻʝʦʣʦʛʠ, ʫʫʣ  ʫʫʨʭʘʡʥ ʩʫʨʛʫʫʣʴ, ɻʘʟʨʳʥ ʪʦʩ, ϺʨϺʤʜʣϺʛʠʡʥ ʩʘʣʙʘʨ 
ʍʦʣʙʦʦ ʙʘʨʠʛʯ ʟʦʭʠʦʛʯʠʡʥ ʠ-ʤʵʡʣ ʭʘʷʛ: moyuntugs@must.edu.mn1 

 
 

ʍʫʨʘʘʥʛʫʡ: ʕʥʵʭװװ ᴇʛװװʣʵʣʜ ʄʦʥʛʦʣ ʫʣʩʳʥ ʛʘʟʨʳʥ ʪʦʩʥʳ ʛʝʦʣʦʛʠ, ʵʨʵʣ ʭʘʡʛʫʫʣ, ᴇʨᴇʤʜʣᴇʛ, ʦʣʙʦʨʣʦʣʪʳʥ 
ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʘʣʜ ʩװװʣʠʡʥ 5 ʞʠʣʠʡʥ ʩʪʘʪʠʩʪʠʢ ʪʘʡʣʘʥ ʤʵʜʵʵʣʵʣʜ  ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʞ ʮʘʘʰʜʳʥ ʟʦʨʠʣʪ, ʭʵʪʠʡʥ 
ʪᴇʣᴇʚʠʡʥ ʪʘʣʘʘʨ ʭʠʡʩʵʥ ʟʘʨʠʤ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛ ʥʵʛʪʛʵʥ ʘʚʯ װʟʣʵʵ. 

ʊϮʣʭϮϮʨ Ϯʛ: ʛʵʨʵʵʪ ʪʘʣʙʘʡ, ʭʘʡʛʫʫʣ,  ʥϺϺʮ, ʵʢʩʧʦʨʪ, ʠʤʧʦʨʪ 

 

I.  ʋɼʀʈʊɻɸʃ 

ʄʦʥʛʦʣ ʋʣʩʳʥ ʭʵʤʞʵʵʥʜ 1993-2023 ʦʥʳ 

ʭʦʦʨʦʥʜ 14 ʘʡʤʛʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʛ ʭʘʤʘʨʩʘʥ 

ʛʘʟʨʳʥ ʪʦʩʥʳ ʭʘʡʛʫʫʣʳʥ 519,243.50 ʢʤ2  ʭʵʤʞʵʵ 

ʙװʭʠʡ ʭʵʪʠʡʥ ʪᴇʣᴇʚʪʵʡʜ ʪʦʦʮʩʦʥ  33 ʪʘʣʙʘʡʛ 

ʷʣʛʘʩʘʥ ʙʘʡʜʘʛ. ᴆʥᴇᴇʜʨʠʡʥ ʙʘʡʜʣʘʘʨ ʜʵʵʨʭ ʷʣʛʘʩʘʥ 

ʪʘʣʙʘʡʛʘʘʩ ʛʘʜʥʘ ʘʰʠʛʣʘʣʪʳʥ ʪʘʣʙʘʡʛʘʘʩ װʣʜʩʵʥ 

ʭʵʩʵʛʪ ʰʠʥʵʵʨ ʷʣʛʘʩʘʥ ʪʘʣʙʘʡ 2 (ɻʫʨʚʘʥʙʘʷʥ XXX, 

ɼʘʚʩʪ XXXI), ʫʣʘʤʞʣʘʣʪ ʙʫʩ ʛʘʟʨʳʥ ʪʦʩʥʳ ʙʫʶʫ 

ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʥ ʭʘʡʛʫʫʣʳʥ 8 

ʪʘʣʙʘʡ (ʵʨʣʠʡʥ ʛʵʨʵʵʥʠʡ װʨ ʜװʥʛʵʵʨ ʭʘʡʛʫʫʣʳʥ 

ʪʘʣʙʘʡ ʙʦʣʩʦʥ) ʥʠʡʪ ʛʘʟʨʳʥ ʪʦʩ, ʫʣʘʤʞʣʘʣʪ ʙʫʩ 

ʛʘʟʨʳʥ ʪʦʩʥʳ ʭʘʡʛʫʫʣ, ʘʰʠʛʣʘʣʪʳʥ 43 ʪʘʣʙʘʡ ʙʘʡʥʘ 

(1-ʨ ʟʫʨʘʛ) [1]. ʕʜʛʵʵʨʵʵʩ 7 ʪʘʣʙʘʡʜ ʛʘʟʨʳʥ ʪʦʩʥʳ 

ʭʘʡʛʫʫʣ (ɼʦʨʥʦʜ, ʉװʭʙʘʘʪʘʨ, ɼʦʨʥʦʛʦʚʴ, ᴆʤʥᴇʛʦʚʴ 

ʘʡʤʛʠʡʥ ʥʫʪʘʛʪ ɹʘʷʥʪװʤʵʥ XVII, ʊᴇʭᴇʤ ʍ ʫʨʜ, 

ɻʘʣʙʘ XI, ʕʨʛʵʣ XII, ʊʘʨʠʘʯ XV, ʉʫʣʠʥʭʵʵʨ XXIII, 

ɸʨʙʫʣʘʛ XXIX), 4 ʪʘʣʙʘʡʜ ʛʘʟʨʳʥ ʪʦʩʥʳ ʘʰʠʛʣʘʣʪ, 

ʦʣʙʦʨʣʦʣʪʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘ (ɼʦʨʥʦʜ, ɼʦʨʥʦʛʦʚʴ 

ʘʡʤʛʠʡʥ ʥʫʪʘʛʪ ñʇʝʪʨʦʯʘʡʥʘ ʜʘʯʠʥ ʪʘʤʩʘʛò ʍʍʂ-

ʠʡʥ ʊʦʩʦʥ ʋʫʣ XIX, ʊʘʤʩʘʛ XXI, ñɼʦʥʰʝʥ ʛʘʟʨʳʥ 

ʪʦʩ /ʄʦʥʛʦʣ/ò ʍʍʂ-ʠʡʥ ɹʍɻ-97, ñʇʝʪʨʦ ʤʘʪʘʜò 

ʍʍʂ-ʠʡʥ ʄʘʪʘʜ ʍʍ) ʷʚʫʫʣʞ ʙʘʡʥʘ.  

 
1-ʨ ʟʫʨʘʛ. ɻʘʟʨʳʥ ʪʦʩʥʳ ʭʘʡʛʫʫʣ, ʘʰʠʛʣʘʣʪʳʥ ʪʘʣʙʘʡ 

 

ʄʘʪʘʜ ʍʍ ʪʘʣʙʘʡʜ ʛʘʟʨʳʥ ʪʦʩʥʳ ʥᴇᴇʮʠʡʛ  

ʙʘʪʘʣʛʘʘʪ (1P) ʟʵʨʵʛʣʵʣʵʵʨ 1,151,194.0 ʪʦʥʥ (8,68 cʘʷ 

ʙʘʨʨʝʣʴ), װװʥʵʵʩ ʘʰʠʛʣʘʣʪʳʥ ʙʘʪʘʣʛʘʘʪ ʥᴇᴇʮʠʡʛ  

137,932.0 ʪʦʥʥ ( 1,04 ʩʘʷ ʙʘʨʨʝʣʴ)-ʦʦʨ ʭװʣʵʵʥ ʘʚʯ, 

ʛʘʟʨʳʥ ʪʦʩʥʳ ʘʰʠʛʣʘʣʪʳʥ ʪʘʣʙʘʡʜ ʰʠʣʞװװʣʩʵʥ 

ʙᴇʛᴇᴇʜ 2024 ʦʥʳ 10 ʜʫʛʘʘʨ ʩʘʨʳʥ 25-ʥʳ ᴇʜᴇʨ 

ʦʣʙʦʨʣʦʣʪʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʵʭʣװװʣʩʵʥ ʙʘʡʥʘ [2]. 

ɻʘʣʙʘ XI ʪʘʣʙʘʡʥ ᴆʣʛʠʡ ʦʨʜʳʥ ʭʵʩʵʛʪ ñɹʘʪʘʣʛʘʘʪ + 

ʤʘʛʘʜʣʘʣʪʘʡ + ʙʦʣʦʤʞʪʦʡò ʥᴇᴇʮ (ʈ1+ʈ2+ʈ3) 3,4 ʩʘʷ 

ʙʘʨʨʝʣʴ ʙʫʶʫ 490,4 ʤʷʥʛʘʥ ʪʦʥʥ ʥᴇᴇʮʠʡʛ ʫʣʩʳʥ 

ʥᴇᴇʮᴇʜ ʙװʨʪʛʵʩʵʥ ʙʘʡʥʘ. 

ʅʦʤʛʦʥ XI, ʊʘʚʘʥʪʦʣʛʦʡ XXXIII, ɻʫʨʚʘʥʪʵʩ 

XXXV  ʪʘʣʙʘʡʜ ʫʣʘʤʞʣʘʣʪ ʙʫʩ ʛʘʟʨʳʥ ʪʦʩ 

ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʥ ʪʫʨʰʠʣʪʳʥ 

ʦʣʙʦʨʣʦʣʪ, ɹʦʛʜ-IV, ʆʥʛʠ-V, ʊ-1  ʪʘʣʙʘʡʜ 

ʭʘʡʛʫʫʣʳʥ ʘʞʠʣ ʭʠʡʛʜʵʞ ʙʘʡʥʘ. 

ɼʘʚʩʪ XXXI ʪʘʣʙʘʡʛ ʄʦʥʛʦʣ ʫʣʩʳʥ ɿʘʩʛʠʡʥ 

ʛʘʟʨʳʥ ʪʦʛʪʦʦʣʦʦʨ ñʄʦʥʛʦʣ ʛʘʟʨʳʥ ʪʦʩ 

ʙʦʣʦʚʩʨʫʫʣʘʭ װʡʣʜʚʵʨò ʊᴆʍʍʂ-ʜ ʦʣʛʦʩʦʥ ʙʘʡʥʘ. 

ʆʜʦʦʛʠʡʥ ʙʘʡʜʣʘʘʨ ʛʘʟʨʳʥ ʪʦʩ, ʥװװʨʩʥʠʡ 

ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡ (ʅɼʄʍ)-ʥ 8 ʪʘʣʙʘʡʜ 

ʙװʪʵʵʛʜʵʭװװʥ ʭʫʚʘʘʭ ʛʵʨʵʵ (ɹʍɻ)-ʛ ʭʠʡʭʵʵʨ 

ʪᴇʣᴇʚʣᴇʞ ʙʘʡʥʘ (2-ʨ ʟʫʨʘʛ). 

 
2-ʨ ʟʫʨʘʛ. ʄʦʥʛʦʣ ʦʨʥʳ ʛʘʟʨʳʥ ʪʦʩʥʳ ʙϮʪʵʵʛʜʵʭϮϮʥ 

ʭʫʚʘʘʭ ʛʵʨʵʵʪ ʪʘʣʙʘʡʥ ʙʘʡʨʰʠʣ  

 

ʉʫʜʘʣʛʘʘʥʳ ʟʦʨʠʣʛʦ, ʟʦʨʠʣʪʫʫʜ 

ʄʦʥʛʦʣ ʫʣʩ ʛʘʟʨʳʥ ʪʦʩʥʳ ʙװʪʵʵʛʜʵʭװװʥʠʡ 

ʭʵʨʵʛʮʵʵʛʵʵ 100% ʠʤʧʦʨʪʣʦʥ, ʞʠʣʜ ʦʡʨʦʣʮʦʦʛʦʦʨ 

1,2 - 1,6 ʪʵʨʙʫʤ ʘʤ.ʜʦʣʣʘʨʳʥ ʭʫʜʘʣʜʘʥ ʘʚʘʣʪ ʭʠʡʜʵʛ 

ʙᴇʛᴇᴇʜ ʫʣʩʳʥʭʘʘ ʵʨʯʠʤ ʭװʯ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʘʶʫʣʛװʡ 

ʙʘʡʜʣʳʛ ʭʘʥʛʘʭ, ʠʤʧʦʨʪʳʥ ʭʘʤʘʘʨʣʳʛ ʙʘʛʘʩʛʘʭʳʥ 

ʪʫʣʜ ɼʦʨʥʦʛʦʚʴ ʘʡʤʛʠʡʥ ɸʣʪʘʥʰʠʨʵʵ ʩʫʤʘʥʜ 

ʞʠʣʜʵʵ 1,5 ʩʘʷ ʪʦʥʥ ʛʘʟʨʳʥ ʪʦʩ ʙʦʣʦʚʩʨʫʫʣʘʭ 

 ʡʣʜʚʵʨʠʡʛ 2027 ʦʥʜ ʘʰʠʛʣʘʣʪʘʜ ʦʨʫʫʣʘʭʘʘʨװ

ʘʞʠʣʣʘʞ ʙʘʡʥʘ [3]. ɻʵʚʯ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ʛʘʟʨʳʥ 

ʪʦʩʥʳ ʦʣʙʦʨʣʦʣʪʳʥ ʭʵʤʞʵʵ ʙʫʫʨʯ ʙʘʡʛʘʘ ʫʯʨʘʘʩ 

ʪװװʥʠʡʛ ʥʵʤʵʛʜװװʣʵʭ ʙʦʣʦʤʞʠʡʛ ʩʫʜʣʘʭ ʟʦʨʠʣʛʦʦʨ 

ʩʫʜʘʣʛʘʘʛ ʭʠʡʩʵʥ ʙᴇʛᴇᴇʜ ʟʦʨʠʣʛʦʜʦʦ ʭװʨʵʭʠʡʥ ʪʫʣʜ 

ʛʘʟʨʳʥ ʪʦʩʥʳ ʵʨʵʣ ʭʘʡʛʫʫʣ, ᴇʨᴇʤʜʣᴇʛ, ʦʣʙʦʨʣʦʣʪ, 



 
 

ʵʢʩʧʦʨʪ, ʠʤʧʦʨʪʳʥ ʩʪʘʪʠʩʪʠʢ ʤʵʜʵʵʣʵʣʜ װʥʜʵʩʣʵʥ 

ʭʵʪʠʡʥ ʪᴇʣᴇʚʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ ʟʦʨʠʣʪ ʪʘʚʴʩʘʥ. 

ʉʫʜʘʣʛʘʘʥʳ ʤʵʜʵʵʣʵʣ, ʘʨʛʘʯʣʘʣ 

ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʜʘʘ ɸʞ װʡʣʜʚʵʨ, ʵʨʜʵʩ 

ʙʘʷʣʛʠʡʥ ʷʘʤ (ɸתʕɹʗ), ɸʰʠʛʪ ʤʘʣʪʤʘʣ, ʛʘʟʨʳʥ 

ʪʦʩʥʳ ʛʘʟʘʨ (ɸʄɻʊɻ),  תʥʜʵʩʥʠʡ ʩʪʘʪʠʩʪʠʢʠʡʥ 

ʭʦʨʦʦ, ʄʦʥʛʦʣ ʙʘʥʢ ʟʵʨʵʛ ʙʘʡʛʫʫʣʣʘʛʫʫʜʳʥ ʘʣʙʘʥ 

ʸʩʥʳ ʩʪʘʪʠʩʪʠʢ ʤʵʜʵʵʣʵʣʜ ʵʤʧʝʨʠʢ ʩʫʜʘʣʛʘʘʥʳ 

ʘʨʛʳʛ ʘʰʠʛʣʘʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʩʵʥ. 

ʉʫʜʘʣʛʘʘʥʳ ʭʵʣʵʣʮװװʣʵʛ 

ɻʘʟʨʳʥ ʪʦʩʥʳ ʭʘʡʛʫʫʣ, ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣʜ 

ʛʵʨʵʵʣʵʛʯ ʘʞ ʘʭʫʡʥ ʥʵʛʞ, ʙʘʡʛʫʫʣʣʘʛʫʫʜ 1993-2024 

ʦʥʳ II ʫʣʠʨʣʳʥ ʭʦʦʨʦʥʜ ʥʠʡʪ 328,9 ʩʘʷ ʘʤ.ʜʦʣʣʘʨ 

ʟʘʨʮʫʫʣʩʘʥ ʙᴇʛᴇᴇʜ ʭװʥʜʠʡʥ ʭװʯʥʠʡ ʩʫʜʘʣʛʘʘʛ 

1:200000 ʤʘʩʰʪʘʙʘʘʨ 272890 ʢʤ2 ʪʘʣʙʘʡʜ, ʩʦʨʦʥʟʦʥ 

ʭʘʡʛʫʫʣʳʛ 77630 ʢʤ2 ʪʘʣʙʘʡʜ, ʧʘʩʩʠʚ ʩʝʡʩʤʠʡʥ 

ʩʫʜʘʣʛʘʘʛ 210 ʬʠʟʠʢ ʮʵʛʪ, ʤʘʛʥʠʪʦ-ʪʝʣʣʫʨʳʥ 

ʩʫʜʘʣʛʘʘ 180 ʬʠʟʠʢ ʮʵʛʪ ʭʠʡʞ 582 ʭʘʡʛʫʫʣʳʥ 

ʮʦʦʥʦʛ ᴇʨᴇʤʜʩᴇʥ  (3-ʨ ʟʫʨʘʛ) [1].  

 
3-ʨ ʟʫʨʘʛ. ɻʘʟʨʳʥ ʪʦʩʥʳ ʭʘʡʛʫʫʣ, ϺʨϺʤʜʣϺʛʠʡʥ ʭϺʨϺʥʛϺ 

ʦʨʫʫʣʘʣʪ 

 

ʄʦʥʛʦʣ ʋʣʩʳʥ ʭʵʤʞʵʵʥʜ 1998-2023 ʦʥʜ ʥʠʡʪ 

10,4 ʩʘʷ ʪʦʥʥ ʛʘʟʨʳʥ ʪʦʩ ʦʣʙʦʨʣʦʥ ʵʢʩʧʦʨʪʦʣʞ, 

ʙʦʨʣʫʫʣʘʣʪʳʥ ʦʨʣʦʛʦʦʩ 2,5 ʠʭ ʥʘʷʜ ʪᴇʛʨᴇʛʠʡʛ 

ʫʣʩʳʥ ʪᴇʩᴇʚʪ ʪᴇʚʣᴇʨװװʣʩʵʥ. ʉװװʣʠʡʥ 10 ʞʠʣʜ 

ʛʘʟʨʳʥ ʪʦʩʥʳ ʦʣʙʦʨʣʦʣʪʳʥ ʭʵʤʞʵʵ ʙʫʫʨʩʘʘʨ ʙʘʡʛʘʘ 

ʙᴇʛᴇᴇʜ 2023 ʦʥʜ ʦʣʙʦʨʣʦʩʦʥ ʛʘʟʨʳʥ ʪʦʩʥʳ ʭʵʤʞʵʵʛ 

2018 ʦʥʪʦʡ ʭʘʨʴʮʫʫʣʘʭʘʜ 24,1%, 2013 ʦʥʪʦʡ 

ʭʘʨʴʮʫʫʣʘʭʘʜ 34,4%-ʠʘʨ ʙʫʫʨʩʘʥ ʙʘʡʥʘ (4-ʨ ʟʫʨʘʛ). 

 
4-ʨ ʟʫʨʘʛ. ɻʘʟʨʳʥ ʪʦʩʥʳ ʦʣʙʦʨʣʦʣʪ, ʵʢʩʧʦʨʪʳʥ ʭʵʤʞʵʵ, ʪʦʥʥ 

(2014-2023 ʦʥ) 

2023 ʦʥʜ ʠʤʧʦʨʪʦʣʩʦʥ ʛʘʟʨʳʥ ʪʦʩʥʳ 

ʙװʪʵʵʛʜʵʭװװʥʠʡ ʭʵʤʞʵʵʛ 2018 ʦʥʪʦʡ ʭʘʨʴʮʫʫʣʘʭʘʜ 

27.9%,  2014 ʦʥʪʦʡ ʭʘʨʴʮʫʫʣʘʭʘʜ 82,1% -ʠʘʨ ʪʫʩ ʪʫʩ 

ᴇʩʩᴇʥ ʙʘʡʥʘ (5-ʨ ʟʫʨʘʛ). 

 
5-ʨ ʟʫʨʘʛ. ɻʘʟʨʳʥ ʪʦʩʳʥ ʙϮʪʵʵʛʜʵʭϮϮʥʠʡ ʠʤʧʦʨʪʳʥ ʭʵʤʞʵʵ, 

ʪʦʥʥ (2014-2024-XI) 

 

ɼʵʵʨʭ ʩʫʜʘʣʛʘʘʥʘʘʩ (3,4-ʨ ʟʫʨʘʛ) ʭʘʨʘʭʘʜ 2014-

2023 ʦʥʫʫʜʘʜ ʦʣʙʦʨʣʦʩʦʥ ʛʘʟʨʳʥ ʪʦʩʥʳ ʭʵʤʞʵʵ 

ʙʫʫʨʯ ʙʘʡʭʘʜ ʪʫʭʘʡʥ ʞʠʣװװʜʵʜ ʠʤʧʦʨʪʦʣʩʦʥ ʛʘʟʨʳʥ 

ʪʦʩʥʳ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʭʵʤʞʵʵ ᴇʩʩᴇʥ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ 

ʵʥʵ ʭʘʥʜʣʘʛʘ 2024 ʦʥʜ ʭʘʜʛʘʣʘʛʜʘʭ ʪᴇʣᴇʚʪʵʡ ʙʘʡʥʘ.  
2027 ʦʥʜ ʞʠʣʜ 1.5 ʩʘʷ ʛʘʟʨʳʥ ʪʦʩ ʙʦʣʦʚʩʨʫʫʣʘʭ 

 ʡʣʜʚʵʨ ʘʰʠʛʣʘʣʪʘʜ ʦʨʦʭʦʜ ᴇʥᴇᴇʜʨʠʡʥ ʙʘʡʜʣʘʘʨװ

ʦʣʙʦʨʣʦʞ ʙʘʡʛʘʘ ʪʦʩʥʳ ʭʵʤʞʵʵ ʥʴ װʡʣʜʚʵʨʠʡʥ 

ʪװװʭʠʡ ʵʜʠʡʥ 43%-ʠʡʛ ʭʘʥʛʘʭʘʘʨ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ (3-

ʨ ʟʫʨʘʛ).  

ɹʅʕʋ-ʳʥ ʕʢʩʧʦʨʪ-ʀʤʧʦʨʪ ʙʘʥʢʥʳ 

ʭᴇʥʛᴇʣᴇʣʪʪʵʡ ʟʵʵʣʵʵʨ ʛʘʟʨʳʥ  ʪʦʩ ʙʦʣʦʚʩʨʫʫʣʘʭ 

   ʡʣʜʚʵʨʠʡʛ ʙʘʨʴʞ ʙʘʡʥʘ.  ʊᴇʩᴇʣ ʭʵʨʵʛʞʩʵʥʵʵʨװ

ʜʦʪʦʦʜʳʥ ʛʘʟʨʳʥ ʪʦʩʥʳ ʙװʪʵʵʛʜʵʭװװʥʠʡ 

ʭʵʨʵʛʮʵʵʥʠʡ 50-55%-ʠʡʛ ʭʘʥʛʘʭ ʙᴇʛᴇᴇʜ  ɽʚʨʦ-5 

ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʩʘʥ 396,0 ʤʷʥʛʘʥ ʪʦʥʥ 

ʘʚʪʦʙʝʥʟʠʥ, 834,0 ʤʷʥʛʘʥ ʪʦʥʥ ʜʠʟʝʣʴ ʪװʣʰ, 

ʦʥʛʦʮʥʳ ʪװʣʰ 80,0 ʤʷʥʛʘʥ ʪʦʥʥ, 27,0 ʤʷʥʛʘʥ ʪʦʥʥ 

ʰʠʥʛʵʨװװʣʩʵʥ ʰʘʪʜʘʛ ʭʠʡ, 17,0 ʤʷʥʛʘʥ ʪʦʥʥ ʟʫʫʭʥʳ 

ʪװʣʰ ʪʫʩ ʪʫʩ װʡʣʜʚʵʨʣʵʥʵ [3]. 

 

6 -ʨ ʟʫʨʘʛ. ɻʘʟʨʳʥ ʪʦʩʥʳ ʙϮʪʵʵʛʜʵʭϮϮʥ ʜʘʤʞʫʫʣʘʭ ʰʫʛʘʤ 

ʭʦʦʣʦʡʥ ʟʫʨʘʛʣʘʣ 



 
 

ɻʘʟʨʳʥ ʪʦʩ ʙʦʣʦʚʩʨʫʫʣʘʭ װʡʣʜʚʵʨʠʡʥ  ʪװװʭʠʡ ʵʜʠʡʛ 

ɼʦʨʥʦʜʳʥ ʊʦʩʦʥ-ʋʫʣ, ʊʘʤʩʘʛʠʡʥ ʦʨʜ ʛʘʟʨʘʘʩ 

ʪʵʵʚʵʨʣʵʭ 530 ʢʤ ʫʨʪʪʘʡ ʛʘʟʨʳʥ ʪʦʩ ʜʘʤʞʫʫʣʘʭ 

ʭʦʦʣʦʡʥ (6-ʨ ʟʫʨʘʛ) ʙװʪʵʵʥ ʙʘʡʛʫʫʣʘʣʪʳʥ ʘʞʣʳʛ 

ɹʅʍɸʋ-ʳʥ ʢʦʤʧʘʥʠʫʜ ʪʫʩ ʪʫʩ ʛװʡʮʵʪʛʵʞ ʙʘʡʛʘʘ 

ʙᴇʛᴇᴇʜ ᴇʥᴇᴇʜʨʠʡʥ ʙʘʡʜʣʘʘʨ 226 ʢʤ ʭʦʦʣʦʡʛ 

ʫʛʩʘʨʩʘʥ. 

ɼתɻʅʕʃʊ, ʉɸʅɸʃ, ɿᴆɺʃᴆʄɾ 

ɼʵʵʨʭ ʩʫʜʘʣʛʘʘʥʜ װʥʜʵʩʣʵʥ 2027 ʦʥʜ ʛʘʟʨʳʥ ʪʦʩ 

ʙʦʣʦʚʩʨʫʫʣʘʭ װʡʣʜʚʵʨʠʡʥ ʙװʪʵʵʥ ʙʘʡʛʫʫʣʘʣʪʳʥ ʙʘʛʮ 

ʪᴇʩʣװװʜ ʜʫʫʩʘʭʘʜ ʵʥʵʭװ װװʡʣʜʚʵʨʠʡʛ ʵʭ ʦʨʥʳ ʛʘʟʨʳʥ 

ʪʦʩʦʦʨ ʭʘʥʛʘʭ ʘʩʫʫʜʣʳʛ ᴇʥᴇᴇʜᴇʨ ʰʠʡʜʚʵʨʣʵʭʠʡʥ ʪʫʣʜ 

ʜʘʨʘʘʭ ʭʵʜ ʭʵʜʵʥ ʩʘʥʘʣʳʛ ʜʵʚʰװװʣʞ ʙʘʡʥʘ. װתʥʜ: 

¶ ñʇʝʪʨʦʯʘʡʥʘ ɼʘʯʠʥ ʊʘʤʩʘʛò ʍʍʂ-ʠʡʥ 2012 

ʦʥʜ ʙʘʪʣʫʫʣʩʘʥ ʊʦʩʦʥ-ʋʫʣ, ʊʘʤʩʘʛʠʡʥ 

ʛʘʟʨʳʥ ʪʦʩʥʳ ʦʨʜʳʛ ʘʰʠʛʣʘʭ װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʳ ʪᴇʣᴇʚʣᴇʛᴇᴇʥʠʡ ʭʵʨʵʛʞʠʣʪʠʡʛ 

ʭʘʥʛʘʞ  ʘʞʠʣʣʘʭʳʛ ʪʫʭʘʡʥ ʢʦʤʧʘʥʠʘʩ 

ʰʘʘʨʜʘʭ; 
¶ ɻʘʟʨʳʥ ʪʦʩʥʳ ʦʣʙʦʨʣʦʣʪʳʛ ʥʵʤʵʛʜװװʣʵʭʠʡʥ 

ʪʫʣʜ ᴇʨᴇʤʜʣᴇʛ, ʰʠʥʛʵʥ ᴇʛᴇʣʪʠʡʥ 

ʠʪʛʵʣʮװװʨʠʡʛ ʥʵʤʵʛʜװװʣʵʭ ʘʨʛʫʫʜʳʛ 

ʘʰʠʛʣʘʭ; 

¶ ʆʣʙʦʨʣʦʣʪʳʛ ʥʵʤʵʛʜװװʣʵʭ ʟʦʨʠʣʛʦʦʨ 

ʭʠʡʛʜʵʭ ʮʦʦʥʦʛʠʡʥ ᴇʨᴇʤʜʣᴇʛ, ʰʠʥʛʵʥ 

ʭʘʛʘʣʙʘʨ, ʮʦʦʥʦʛʠʡʛ ʦʣʙʦʨʣʦʣʪʳʥ ʪʦʥʦʛ 

ʪᴇʭᴇᴇʨᴇʤʞᴇᴇʨ ʪʦʥʦʛʣʦʭ, ʫʩ ʰʘʭʘʣʪʳʥ 

ʭʵʤʞʵʵʛ ʥʵʤʵʛʜװװʣʵʭ 

¶ 2025 ʦʥʦʦʩ ʵʭʣʵʥ ɹʍɻ-ʵʵʨ ʄʦʥʛʦʣ ʫʣʩʳʥ 

ɿʘʩʛʠʡʥ ʛʘʟʘʨʪ ʥʦʦʛʜʦʭ ʪʦʩʦʦʨ ʛʘʟʨʳʥ ʪʦʩʥʳ 

ʥᴇᴇʮ ʙװʨʜװװʣʵʭ; 

¶ ɻʘʟʨʳʥ ʪʦʩʥʳ ʭʘʡʛʫʫʣʳʥ ʘʞʣʳʛ 

ʵʨʯʠʤʞװװʣʞ, ʪʘʣʙʘʡʛ ʘʰʠʛʣʘʣʪʘʜ 

ʰʠʣʞװװʣʵʭ; 

¶ ɹʍɻ ʰʠʥʵʯʣʵʭ. 

 
ɸʐʀɻʃɸʉɸʅ ʄɸʊɽʈʀɸʃ, ʅʆʄ ɿתʁ 

[1] ɸʰʠʛʪ ʤʘʣʪʤʘʣ, ʛʘʟʨʳʥ ʪʦʩʥʳ ʛʘʟʨʳʥ ʮʘʭʠʤ ʭʫʫʜʘʩ 
[2] ɸʞ װʡʣʜʚʵʨ, ʵʨʜʵʩ ʙʘʷʣʛʠʡʥ ʷʘʤʥʳ ʮʘʭʠʤ ʭʫʫʜʘʩ 

[3] ʄʦʥʛʦʣ ʛʘʟʨʳʥ ʪʦʩ ʙʦʣʦʚʩʨʫʫʣʘʭ װʡʣʜʚʵʨ ʊᴆʍʍʂ-

ʠʡʥ ʮʘʭʠʤ ʭʫʫʜʘʩ 
  ʥʜʵʩʥʠʡ ʩʪʘʪʠʩʪʠʢʠʡʥ  ʭʦʨʦʦʥʳ ʮʘʭʠʤ ʭʫʫʜʘʩת [4]

[5] ʄʦʥʛʦʣ ʋʣʩʳʥ ɻʘʘʣʠʡʥ ʝʨᴇʥʭʠʡ ʛʘʟʨʳʥ ʩʪʘʪʠʩʪʠʢ 

ʤʵʜʵʵʣʵʣ 
[6]  ʄʦʥʛʦʣʙʘʥʢʥʳ ʮʘʭʠʤ ʭʫʫʜʘʩ

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

ᴆʈᴆʄɼʃᴆɻʀʁʅ ʉɸʃɹɸʈʓʅ ʅʕʈ ʊʆʄʔɪʆɻ ɹʆʃʆɺʉʈʆʅɻʋʁ 

ɹʆʃɻʆʍ ɸʉʋʋɼɸʃɼ  

 

ʎɻ ʜʵʥʙʘʟʘʨʳʥ ʕʅʍɹɸɸʊɸʈ1,  ɼʘʚʘʘʛʠʡʥ ʋʅɼɸʈʄɸɸ2 

 
1ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ, ɻʘʜʘʘʜ ʭʵʣʥʠʡ ʩʫʨʛʫʫʣʴ 

2ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ, ɻʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ ʩʫʨʛʫʫʣʴ, ɻʘʟʨʳʥ ʪʦʩ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʩʘʣʙʘʨ 

ʍʦʣʙʦʦ ʙʘʨʠʭ ʟʦʭʠʦʛʯʠʡʥ ʠ-ʤʵʡʣ ʭʘʷʛ: enkhbaatar_ts@must.edu.mn1 

 

ʍʫʨʘʘʥʛʫʡ: ʐʠʥʞʣʵʭ ʫʭʘʘʥ, ʪʝʭʥʦʣʦʛʠʡʥ ʦʣʦʥ ʩʘʣʙʘʨʳʥ ʥʵʨ ʪʦʤʴʸʦ ʥʴ ʪʫʭʘʡʥ ʦʡʣʛʦʣʪ, ʫʭʘʛʜʘʭʫʫʥʳʭʘʘ ʫʪʛʳʛ 

ʙװʨʵʥ ʠʣʵʨʭʠʡʣʞ, װʥʵʥ ʟᴇʚ, ʙʦʜʠʪ ʤʵʜʣʵʛʠʡʛ ʦʣʦʥ ʪװʤʵʥʜ ʦʣʛʦʞ ʙʫʡ ʵʩʵʭʠʡʛ ʩʫʜʣʘʥ ʪʦʛʪʦʦʩʥʳ װʥʜʩʵʥ ʜʵʵʨ ʟᴇʚ 

ʙʘʪʘʣʛʘʘʪ ʤʵʜʵʵʣʣʠʡʛ ʭʵʨʵʛʣʵʛʯʜʵʜ, ʪʵʨ ʪʫʩʤʘʘ ʤʘʥʘʡ ʩʫʨʛʫʫʣʠʡʥ ʵʨʜʵʤʪʵʜ, ʦʶʫʪʘʥ, ʤʘʛʠʩʪʨʘʥʪ, ʜʦʢʪʦʨʘʥʪ ʥʘʨʪ 

ʪװʛʵʵʥ ʭʵʨʵʛʣʵʭ ʥʴ ʵʥʵ ʮʘʛ װʝʜ ʥʵʥ ʯʫʭʘʣ ʙʦʣʞ ʙʘʡʥʘ. ʊʦʛʪʦʣʮʦʦʪʦʡ, ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ װʥʜʵʩʣʵʣʪʵʡ, ʟᴇʚ ʦʥʦʦʩʦʥ ʥʵʨ 

ʪʦʤʴʸʦ ʥʴ ʵʨʜʵʤʪʵʥ ʩʫʜʣʘʘʯʠʜ ʙʦʣʦʥ ʦʣʦʥ ʥʠʡʪʵʜ ʥʵʛʜʩʵʥ ʦʡʣʛʦʣʪ ᴇʛʯ, ʪʫʭʘʡʥ ʶʤʩ װʟʵʛʜʵʣ, ʦʡʣʛʦʣʪ ʫʭʘʛʜʘʭʫʫʥʳ 

ʪʘʣʘʘʨ ʰʠʥʞʣʵʭ ʫʭʘʘʥʜ ʩʫʫʨʠʣʩʘʥ ʙʘʪʘʣʛʘʘʪ ʤʵʜʣʵʛ ʵʟʵʤʰʠʭ װʥʜʵʩ ʩʫʫʨʴ ʥʴ ʙʦʣʜʦʛ ʙʠʣʵʵ. ɻʵʚʯ ᴇʥᴇᴇʜᴇʨ ʄʦʥʛʦʣ 

ʫʣʩʘʜ ʭʵʨʵʛʣʵʞ ʙʫʡ ʩʘʣʙʘʨ ʫʭʘʘʥʫʫʜʳʥ ʥʵʨ ʪʦʤʴʸʦ ʥʴ ʦʣʦʥ ʫʣʩ ʙʦʣʦʥ װʥʜʵʩʥʠʡ ʩʪʘʥʜʘʨʪʘʜ ʥʠʡʮʵʞ ʙʫʡ ʵʩʵʭ ʥʴ 

ʵʨʛʵʣʟʵʵʪʵʡ, ʠʡʤʵʵʩ װװʥʠʡʛ ʰʠʡʜʚʵʨʣʵʭ ʥʴ ʟʘʡʣʰʛװʡ ʯʫʭʘʣ ʪʫʣʛʘʤʜʩʘʥ ʘʩʫʫʜʘʣ ʙʦʣʩʦʦʨ ʙʘʡʥʘ.     

ʊϮʣʭϮϮʨ Ϯʛ: ʅɻ ʨ ʪʦʤʴʸʦ ʩʫʜʣʘʣ, ʪʦʣʴ ʙʠʯʠʛ, ʭʵʨʵʛʣʵʵʥʠʡ ʭʵʣ ʰʠʥʞʣʵʣ, ʭʘʨʠʣʮʘʘʥʳ ʩʦʸʣ, ʭʵʣʥʠʡ ʙʦʣʦʚʩʨʦʣ 

 

ʆʈʐʀʃ 

1924 ʦʥʜ ʉʫʜʘʨ ʙʠʯʛʠʡʥ ʭװʨʵʵʣʵʥʛʠʡʥ ʜʵʨʛʵʜ 

ʋʣʩʳʥ ʥʵʨ ʪʦʤʴʸʦʥʳ ʢʦʤʠʩʩ ʙʘʡʛʫʫʣʘʛʜʩʘʥʘʘʨ 

ʤʦʥʛʦʣ ʥʵʨ ʪʦʤʴʸʦʥʳ ʭᴇʛʞʠʣ ʰʠʥʵ ʰʘʪʘʥʜ ʛʘʨʩʘʥ. 

ʕʥʵ װʝʜ ʫʣʩ ʪᴇʨ, ʥʠʡʛʵʤ, ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ 

ʭʫʚʴʩʛʘʣʳʥ ʥᴇʣᴇᴇʛᴇᴇʨ ʙʠʡ ʙʦʣʩʦʥ ʰʠʥʵ ʮʘʛʠʡʥ ʦʣʦʥ 

ʤʷʥʛʘʥ ʥʵʨ ʪʦʤʴʸʦʛ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʶʫʥʳ ᴇʤʥᴇ ʦʨʦʩ 

ʭʵʣʥʵʵʩ ʦʨʯʫʫʣʘʭ ʘʩʫʫʜʘʣ ʪʫʣʛʘʨʯ ʥʵʨ ʪʦʤʴʸʦʥʳ 

ʦʨʯʫʫʣʛʳʥ ʦʣʦʥ ʙװʪʵʵʣ ʛʘʨʩʘʥ. ʕʜʛʵʵʨ ʙװʪʵʵʣʠʡʥ 

ʦʨʛʠʣ ʙʫʶʫ ʥʵʛʪʛʵʩʵʥ װʨ ʜװʥ ʥʴ 1960-ʘʘʜ ʦʥʦʦʩ 

ʭʵʚʣʵʛʜʵʥ ʵʭʵʣʩʵʥ ñʆʨʦʩ - ʤʦʥʛʦʣ ʥʵʨ ʪʦʤʴʸʦʥʳ 

ʪʦʣʴò ʛʫʨʚʘʥ ʙʦʪʴ ʪʦʣʴ, 2021 ʦʥʜ ʭʵʚʣװװʣʩʵʥ 

ñʄʦʥʛʦʣ-ʦʨʦʩ ʥʵʨ ʪʦʤʴʸʦʥʳ ʪʦʣʴò ʶʤ. ʕʜʛʵʵʨ ʪʦʣʴ 

ʙʠʯʠʛʪ 120000 ʛʘʨʫʡ ʥʵʨ ʪʦʤʴʸʦʛ ʤʦʥʛʦʣ ʭʵʣʥʠʡʭʵʵ 

ʵʨʵʤʙʵ ʜʵʩʵʵʨ ʰʠʥʵʯʣʵʥ ʪʦʣʛʦʡʣʞ ʥʠʡʪʠʡʥ ʭװʨʪʵʵʣ 

ʙʦʣʛʦʞʵʵ.   

1990 ʦʥʦʦʩ ʭʦʡʰ ʄʦʥʛʦʣ ʫʣʩ ʟʘʭ ʟʵʵʣʠʡʥ ʵʜʠʡʥ 

ʟʘʩʛʠʡʥ ʪʦʛʪʦʣʮʦʦʥʜ ʰʠʣʞʩʵʥʵʵʨ ʫʣʩ ʪᴇʨ, ʵʜʠʡʥ 

ʟʘʩʘʛ, ʙʦʣʦʚʩʨʦʣ, ʩʦʸʣ, ʰʠʥʞʣʵʭ ʫʭʘʘʥ, ʪʝʭʥʠʢ 

ʪʝʭʥʦʣʦʛʠʡʥ ʙʦʣʦʥ ʥʠʡʛʤʠʡʥ,  ʦʶʫʥ ʩʘʥʘʘʥʳ ʩʘʣʙʘʨ 

ʙװʭʵʣʜʵʵ ᴇᴇʨʯʣᴇʛʜᴇʥ ʰʠʥʵʯʣʵʛʜʵʞ ʠʨʩʵʥ. ʄʦʥʛʦʣ 

ʫʣʩ ʜʵʣʭʠʡʥ ʦʣʦʥ ʫʣʩʪʘʡ ʭʘʨʠʣʮʘʭ ʦʣʦʥ ʪʘʣʪ 

ʥʵʵʣʪʪʵʡ ʛʘʜʘʘʜ ʙʦʜʣʦʛʦ ʙʘʨʠʤʪʣʘʭ ʙʦʣʩʦʥʪʦʡ 

ʫʷʣʜʘʥ ʘʥʛʣʠ, ʦʨʦʩ, ʬʨʘʥʮ, ʛʝʨʤʘʥ, ʷʧʦʥ, ʩʦʣʦʥʛʦʩ, 

ʭʷʪʘʜ ʟʵʨʵʛ ʦʣʦʥ ʭʵʣʥʵʵʩ ʛʘʜʘʘʜ װʛ, ʥʵʨ ʪʦʤʴʸʦʛ 

ʦʨʯʫʫʣʘʭ ʙʦʣʦʥ ʟʵʵʣʜʵʥ ʭʵʨʵʛʣʵʭ ʙʦʣʞ, ʰʠʥʞʣʵʭ 

ʫʭʘʘʥʳ ʩʘʣʙʘʨ ʙװʨʠʡʥ ʥʵʨ ʪʦʤʴʸʦʥʳ ʦʣʦʥ ʭʵʣʥʠʡ 

ʪʦʣʴ ʙʠʯʠʛ ʭʵʚʣʵʛʜʵʥ ʛʘʨʩʘʥ.  

ʉʫʜʘʣʛʘʘʥʘʘʩ װʟʵʭʵʜ ʄʋ- ʥr תʥʜʵʩʥʠʡ ʥʦʤʳʥ 

ʩʘʥ, ʅʘʮʘʛʜʦʨʞʠʡʥ ʥʵʨʵʤʞʠʪ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʪᴇʚ 

ʥʦʤʳʥ ʩʘʥ, ʐʋʊʀʉ-ʠʡʥ ʥʦʤʳʥ ʩʘʥʛʠʡʥ ʥʦʤʳʥ 

ʙװʨʪʛʵʣʵʵʩ װʟʵʭʵʜ ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʣʘʘʨ 380 ʦʨʯʠʤ ʪʦʣʴ 

ʙʠʯʛʠʡʥ ʩʘʥʪʘʡ ʙʘʡʥʘ.  װתʥʜ: ɹʘʨʠʣʛʘ, ʘʨʭʠʪʝʢʪʫʨ, 

ʟʘʤ ʪʵʵʚʨʠʡʥ-18, ʛʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ-28, ʤʝʭʘʥʠʢ, 

ʟʘʤ ʪʵʵʚʨʠʡʥ-14, ʤʵʜʵʵʣʵʣ, ʭʦʣʙʦʦʥʳ ʪʝʭʥʦʣʦʛʠʡʥ-

10, ʜʠʟʘʡʥ, װʡʣʜʚʵʨʣʵʣʠʡʥ ʪʝʭʥʦʣʦʛʠʡʥ-11, ʵʨʯʠʤ 

ʭװʯʥʠʡ-8,  ʠʥʞʝʥʝʨ ʪʝʭʥʠʢʠʡʥ-12, ʭװʥʩ, 

ʙʠʦʪʝʭʥʦʣʦʛʠʡʥ-6, ʥʠʡʪ 106 ʪᴇʨᴇʣ ʙװʨʠʡʥ ʙװʪʵʮ, 

ʘʛʫʫʣʛʘ, ʟʦʨʠʫʣʘʣʪʪʘʡ ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ ʥʵʨ 

ʪʦʤʴʸʦʥʳ ʪʦʣʴ ʙʠʯʛװװʜ ʭʘʤʘʘʨʯ ʙʘʡʥʘ. 

ɻʝʦʣʦʛʠ ʭʘʡʛʫʫʣ, ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʳʥ ʥʵʛ 

ʯʫʭʘʣ ʩʘʣʙʘʨ ʥʴ ʙʦʣʦʭ  ᴇʨᴇʤʜʣᴇʛ ʥʴ ʛʘʟʨʳʥ ʛװʥʠʡ 

ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʵʨʞ ʭʘʡʭ, ʥᴇᴇʮʠʡʛ ʪʦʛʪʦʦʭ, 

ʦʣʙʦʨʣʦʣʪ, ʘʰʠʛʣʘʣʪʳʥ  ʮʦʦʥʦʛ ᴇʨᴇʤʜᴇʭ ʟʦʨʠʣʛʦʦʨ 

ʭʵʨʵʛʣʵʛʜʵʭʵʵʩ ʛʘʜʥʘ ʙʘʨʠʣʛʘ, ʟʘʤ ʛװװʨ, ʛʘʟʨʳʥ 

ʜʦʦʨʭ ʙʘʡʛʫʫʣʘʤʞ, ʤʝʪʨʦ ʟʵʨʛʠʡʛ ʙʘʡʛʫʫʣʘʭ ʛʦʣ 

ʘʨʛʘ ʥʴ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʘ ʶʤ.  

ʕʨʜʵʩ ʙʘʷʣʛʠʡʥ ʘʨʚʠʥ ʥᴇᴇʮʪʵʡ ʤʘʥʘʡ ʫʣʩ ʥʴ ʟʘʭ 

ʟʵʵʣʠʡʥ ʵʜʠʡʥ ʟʘʩʘʛʪ ʰʠʣʞʠʞ, ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʩʘʣʙʘʨʪ ʭʘʪʫʫ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʙʦʣʦʥ ʫʣʘʤʞʣʘʣʪ, 

ʫʣʘʤʞʣʘʣʪ ʙʫʩ ʛʘʟʨʳʥ ʪʦʩʥʳ ʪʦʤʦʦʭʦʥ ʪᴇʩʣװװʜ 

ʭʵʨʵʛʞʠʞ, ʛʘʜʥʳʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ʥʵʤʵʛʜʩʵʥ, ʜʵʜ 

ʙװʪʮʠʡʥ, ʛʝʦʪʝʭʥʠʢʠʡʥ ʪᴇʩᴇʣ ʭᴇʪᴇʣʙᴇʨװװʜʠʡʛ 

ʭʵʨʵʛʞװװʣʞ ʙʘʡʛʘʘʪʘʡ ʭʦʣʙʦʛʜʫʫʣʘʥ ʜʵʚʰʠʣʪʵʪ 

ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʛ ᴇʨʛᴇʥᴇᴇʨ ʭʵʨʵʛʣʵʭ ʙʦʣʩʦʥʪʦʡ 

ʫʷʣʜʘʥ ʤʵʨʛʵʞʣʠʡʥ ʥʵʨ ʪʦʤʴʸʦʥʳ ʭʵʨʵʛʣʵʵ ᴇʥʜᴇʨ 

ʙʦʣʞ ʙʘʡʥʘ. ʀʡʤʜ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʤʵʨʛʵʞʣʠʡʥ ʥʵʨ 

ʪʦʤʴʸʦʛ ʟᴇʚ ʟװʡʪʵʡ ʦʥʦʦʥ ʪʦʛʪʦʦʭ, ʭʵʨʵʛʣʵʵʥʜ 

ʥʵʚʪʨװװʣʵʭ ʥʴ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʙʦʣʦʥ 

  .ʟʵʞ ʙʘʡʥʘװ ʡʣʜʚʵʨʣʵʣʠʡʥ  ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʛʵʞװ

 ʅɼʉʕʅ ʍʕʉʕɻת

ʄʦʥʛʦʣ װʥʜʵʩʪʥʠʡ ʙʠʯʛʠʡʥ ʭʵʣ ʭᴇʛʞʣʠʡʥʭᴇᴇ 

ᴇʥᴇᴇʜʨʠʡʥ ʰʘʪʘʥʜ ʤʘʥʘʡ ʥʠʡʛʤʠʡʥ װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʳ ʙװʭ ʭװʨʵʵʥʜ װʡʣʯʣʵʥ, ʫʪʛʘ ʟʦʭʠʦʣʳʥ 

ʭʵʣ ʪᴇʛᴇʣʜᴇʨʞʠʥ ʭᴇʛʞʠʞ ʙʘʡʥʘ. ʕʥʵ ʭᴇʛʞʠʣʜ 

ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʭʵʣ, ʥʵʨ ʪʦʤʴʸʦ ʯʫʭʘʣ װװʨʵʛ 

ʛװʡʮʵʪʛʵʥʵ. ʆʨʯʠʥ ʮʘʛʠʡʥ ʤʦʥʛʦʣ ʭʵʣʥʠʡ ʰʠʥʞʣʵʭ 

ʫʭʘʘʥ, ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ ʥʵʨ ʪʦʤʴʸʦ ʙװʨʵʣʜʵʥ 

ʪʦʛʪʦʭ װʡʣ ʷʚʮ ʥʴ ʭʵʣ, ʥʠʡʛʵʤ, ʩʦʸʣʳʥ ʦʣʦʥ ʭװʯʠʥ 

ʟװʡʣʪʵʡ ʭʘʨʠʣʮʘʥ ʭʘʤʘʘʨʘʣʪʘʡ, ʫʣʩ ʥʠʡʛʤʠʡʥ 

ʭᴇʛʞʠʣʪʵʡ ʩʘʣʰʛװʡ ʭʦʣʙʦʦʪʦʡ.  
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ʊʝʭʥʠʢʠʡʥ ʥʵʨ ʪʦʤʴʸʦʥʳ  ʪʦʣʴ ʙʠʯʠʛ 1950-ʠʘʜ 

ʦʥʦʦʩ ʵʭʣʵʥ ʠʭʵʥʭʜʵʵ ʦʨʦʩ-ʤʦʥʛʦʣ ʭʵʣʵʵʨ  ʛʘʨʯ 

ʙʘʡʩʘʥ ʙʦʣ 1990-ʵʵʜ ʦʥʳ ʩװװʣʵʵʩ ʘʥʛʣʠ, ʦʨʦʩ, ʤʦʥʛʦʣ 

ʭʵʣʥʠʡ, ʫʫʣ ʫʫʨʭʘʡ ʟʵʨʵʛ  ʟʘʨʠʤ ʩʘʣʙʘʨʪ  ʛʝʨʤʘʥ 

ʭʵʣʠʡʛ ʥʵʤʞ 3-4 ʭʵʣʥʠʡ ʪʦʣʴ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʙʘʡʥʘ. 

ʊʦʣʴ ʙʠʯʛװװʜʠʡʛ ʟʦʭʠʦʛʯʠʡʥʭ ʥʴ ʭʫʚʴʜ ʘʥʛʠʣʞ 

 :ʟʚʵʣװ

 ʊʫʭʘʡʥ ʪʝʭʥʠʢ, ʪʝʭʥʦʣʦʛʠʡʥ 

ʩʘʣʙʘʨʳʥ ʤʵʨʛʵʞʣʠʡʥ ʙʘʛʰ, ʭʵʣʥʠʡ 

ʤʵʨʛʵʞʣʠʡʥ ʙʘʛʰ ʥʘʨʳʥ ʭʘʤʪʨʘʥ ʙʠʯʩʵʥ 

ñʍʵʚʣʵʣʠʡʥ ʥʵʨ ʪʦʤʴʸʦ, װʛ ʭʵʣʣʵʛʠʡʥ ʦʨʦʩ-

ʘʥʛʣʠ-ʤʦʥʛʦʣ ʪʦʣʴò  /ɼ.ɼʘʤʜʠʥʩװʨʵʥ, 

ʎ.ʆʶʫʥʯʠʤʵʛ, ɹ.ʉʦʸʣʩװʨʵʥ/, ñʍʦʦʣ 

ʭװʥʩʥʠʡ ʪʝʭʥʦʣʦʛʠʡʥ ʤʵʨʛʵʞʣʠʡʥ װʛʠʡʥ 

ʪʦʣʴ ʙʠʯʠʛò /ɻ.ɻʦʤʙʦ, ʊ.ɼʦʣʛʦʨʞʘʚ, 

ʕ.ɼʵʥʩʤʘʘ/, ñɹʘʨʠʣʛʳʥ ʤʵʨʛʵʞʣʠʡʥ ʭʵʣʥʠʡ 

ʤʦʥʛʦʣ-ʦʨʦʩ-ʘʥʛʣʠ ʭʫʨʘʘʥʛʫʡ ʪʦʣʴò 

/ɿ.ɹʠʥʜʵʨʴʷʘ, ʊ.ɼʦʣʛʦʨʞʘʚ, ɹ.ʆʶʫʥ/ 

 ʍʵʣʥʠʡ ʤʵʨʛʵʞʣʠʡʥ ʵʨʜʵʤʪʵʥ, ʙʘʛʰ 
ʥʘʨ ʜʘʛʥʘʥ ʙʠʯʩʵʥ: ñɻʝʦʣʦʛʠ ʫʫʣ ʫʫʨʭʘʡʥ 

ʩʘʣʙʘʨʳʥ ʦʨʦʩ-ʤʦʥʛʦʣ-ʘʥʛʣʠ ʪʦʣʴò 

/ɸ.ɹʫʤʙʘʨ, ɼ.ʉʘʨʘʥʪʫʷʘ, ʊ.ɹʘʪʙʘʷʨ/; 

ñʋʯʝʙʥʳʡ ʨʫʩʩʢʦ-ʤʦʥʛʦʣʴʩʢʠʡ 

ʦʙʱʝʪʝʭʥʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴò / ɹ.ᴆʥᴇʜʵʣʛʵʨ, 

ɹ.ʊʦʤʪʦʛʪʦʭ ʥʘʨ/ 1990, ʨʝʜʘʢʪʦʨ ʏ.ɸʚʜʘʡ 

 ʊʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ ʩʘʣʙʘʨ, 

ʪʦʜʦʨʭʦʡ ʤʵʨʛʵʞʣʠʡʥ ʵʨʜʵʤʪʵʥ ʙʘʛʰ ʥʘʨʳʥ 

ʙʠʯʩʵʥ ñɻʘʟʨʳʥ ʪʦʩʥʳ ʩʘʣʙʘʨʳʥ ʘʥʛʣʠ-

ʦʨʦʩ-ʤʦʥʛʦʣ ʪʦʣʴò /ɺ.ɸʣʠʤʘʘ, 

ɾ.ʎʵʚʵʵʥʞʘʚ/, ñᴆʨᴇʤʜʣᴇʛʠʡʥ ʩʘʣʙʘʨʳʥ ʥʵʨ 

ʪʦʤʴʸʦʥʳ ʪʦʣʴò /ɾ.ʎʵʚʵʵʥʞʘʚ, ʃ.ʊᴇʚʭᴇᴇ, 

ʄ.ɹʘʥʜʠ, ʃ.ɼװʛʵʨʞʘʚ, ʏ.ʏʠʥʙʘʪ, ɻ.ɹʘʪʪᴇʛʩ, 

ʇ.ʉʘʥʞ, ɼ.ʋʥʜʘʨʤʘʘ/, ñɹʘʨʠʣʛʳʥ 

 ʡʣʜʚʵʨʣʵʣʠʡʥ ʥʵʨ ʪʦʤʴʸʦʥʳ ʪʘʡʣʙʘʨ ʪʦʣʴòװ

/ɾ.ɻʵʨʵʣʭװװ/; ñɻʝʦʣʦʛʠʡʥ ʥʵʨ ʪʦʤʴʸʦʥʳ 

ʦʨʦʩ-ʤʦʥʛʦʣ-ʘʥʛʣʠ ʪʦʣʴò /ᴆ.ɾʘʤʲʷʥʜʦʨʞ 

ʥʘʨ/; ñʋʫʣ ʫʫʨʭʘʡʥ ʤʦʥʛʦʣ-ʦʨʦʩ-ʘʥʛʣʠ-

ʛʝʨʤʘʥ/ ʉ.ʎʵʜʵʥʜʦʨʞ ʥʘʨ/; ñʀʥʞʝʥʝʨʠʡʥ 

ʩʫʫʨʴ ʫʭʘʘʥʳ װʛ ʭʵʣʣʵʛʠʡʥ ʤʦʥʛʦʣ-ʦʨʦʩ-

ʘʥʛʣʠ ʪʦʣʴ ʙʠʯʠʛò /ɹ.ʊװʤʵʥʜʵʤʙʵʨʵʣ ʥʘʨ/ 

ʟʵʨɻʛ ʪʦʣʴ ʙʘʡʥʘ. ʍʘʨʠʥ ʪʦʦʥʳ ʭʫʚʴʜ 

ʪʝʭʥʠʢ, ʪʝʭʥʦʣʦʛʠʡʥ ʤʵʨʛʵʞʣʠʡʥ ʩʘʣʙʘʨʳʥ 

ʵʨʜʵʤʪʵʥ ʙʘʛʰ ʥʘʨʳʥ ʟʦʭʠʦʩʦʥ ʪʦʣʴ ʙʠʯʠʛ 

ʟʦʥʭʠʣʞ ʙʘʡʛʘʘ ʶʤ. 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʩʘʣʙʘʨʳʥ ʥʵʨ ʪʦʤʲʸʦʛ ʦʥʦʦʭ ʥʵʛʵʥ 

ʞʠʰʵʵ 

ᴆʨᴇʤʜʣᴇʛ (Drilling-ɹʫʨʝʥʠʝ) ʛʵʜʵʛ ʥʴ ᴇʨʛᴇʥ 

ʫʪʛʘʘʨʘʘ ʘʣʠʚʘʘ ʭʘʪʫʫ ʙʠʝʪʵʜ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ ʙᴇʛᴇᴇʜ 

ʜʫʛʫʡ ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣʪʦʡ, ʠʭʵʵʭʵʥ ʛװʥʪʵʡ ʭᴇʥʜʠʡ 

ʦʨʦʥ ʟʘʡʛ ʟʦʨʠʫʜʘʘʨ (ʟʦʭʠʦʤʣʦʦʨ) װװʩʛʵʭ װʡʣ 

ʘʞʠʣʣʘʛʘʘ ʶʤ. 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʥ ʭʵʨʵʛʣʵʵ, ʵʨʵʣʪ ʞʠʣʵʵʩ ʞʠʣʜ 

ᴇʩᴇʥ ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘʪʘʡ ʭʦʣʙʦʛʜʫʫʣʘʥ ʰʠʥʵ 

ʜʵʚʰʠʣʪʵʪ ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ ʭʵʨʵʛʣʵʵ ʥʵʚʪʨʵʭ, 

ʤʵʨʛʵʞʣʠʡʥ ʪᴇʩᴇʣ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʫʫʜ ʠʭʵʵʨ ʭʠʡʛʜʵʭ 

ʙʦʣʩʦʥ ʟʵʨʵʛʪʵʡ ʭʦʣʙʦʛʜʦʥ ʤʵʨʛʵʞʣʠʡʥ ʥʵʨ ʪʦʤʴʸʦʛ 

ʥʵʛʪʛʵʭ, ʩʫʜʣʘʭ ʥʴ ʯʫʭʘʣ ʘʩʫʫʜʣʳʥ ʥʵʛ ʙʦʣʦʦʜ ʙʘʡʛʘʘ 

ʶʤ.  

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʩʘʣʙʘʨʳʥ ʪװʛʵʵʤʵʣ ʭʵʨʵʛʣʵʛʜʜʵʛ 

ʟʘʨʠʤ ʥʵʨ ʪʦʤʴʸʦʛ ʭʵʨʭʵʥ ʦʨʯʫʫʣʩʥʳʛ ʭʘʤ ʩʵʜʵʚ 

ʙʦʣʦʥ ʙʫʩʘʜ ʪʦʜʦʨʭʦʡʣʦʣʪʪʦʡ ʥʴ ʭʘʨʴʮʫʫʣʘʥ 

  .ʣʴʝװװʟװ

 Drilling  

The term drilling1 is used for smaller diameter holes2, 

with a few exceptions such as shaft drilling3 and raise 

drilling4, where larger excavations are created by special 

machines including cluster drilling5.  

ɹʫʣʮʫʫʪ ᴇʨʤʠʡʥ ʤʘʰʠʥ5 ʟʵʨʛʠʡʛ ʙʘʛʪʘʘʩʘʥ ʪʫʩʛʘʡ 

ʟʦʨʠʫʣʘʣʪʳʥ ʤʘʰʠʥʫʫʜʘʘʨ ʥʵʚʪʵʨʜʵʛ ʛʦʣ ʘʤ3 ʙʦʣʦʥ 

ʛʝʟʝʥʢ4 ᴇʨᴇʤʜᴇʭᴇᴇʩ ʙʫʩʘʜ  ʞʠʞʠʛ ʜʠʘʤʝʪʨʪʵʡ 

ʮʦʦʥʦʛ2 ʛʘʨʛʘʭʳʛ ᴇʨᴇʤʜʣᴇʛ1 ʛʵʜʵʛ ʥʵʨ ʪʦʤʴʸʦʛʦʦʨ 

ʪʦʜʦʨʭʦʡʣʜʦʛ.  

Drilling -ᴇʨᴇʤʜʣᴇʛ 

ʊʦʣʴ ʙʠʯʛװװʜʵʜ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ʦʨʯʫʫʣʩʘʥ. 

ʊʫʭʘʡʣʙʘʣ:  

¶ ʆʢʩʬʦʨʜ ʪʦʣʴ ʙʠʯʠʛ- drilling- ᴇʨᴇʤʜʣᴇʛ 

¶ ɹʦʣʦʨ ʪʦʣʴ ʙʠʯʠʛ- drilling- ᴇʨᴇʤʜʣᴇʛ, ᴇʨʤʠʡʥ 

ʟʦʨʛʦʜʦʩ 

¶ ʋʫʣ ʫʫʨʭʘʡʥ ʘʥʛʣʠ, ʤʦʥʛʦʣ ʪʦʣʴ  - drilling- 

ᴇʨᴇʤʜʣᴇʛᴇᴇ, ᴇʨʤʠʡʥ ʘʞʠʣ 

¶ ɻʝʦʣʦʛʠʡʥ ʘʥʛʣʠ, ʦʨʦʩ, ʤʦʥʛʦʣ ʪʦʣʴ- 

ᴇʨᴇʤʜʣᴇʛ 

¶ ʋʫʣ ʫʫʨʭʘʡʥ ʤʦʥʛʦʣ, ʦʨʦʩ, ʘʥʛʣʠ, ʛʝʨʤʘʥ 

ʪʦʣʴ- ᴇʨᴇʤʜʣᴇʛ  

¶ ʊʝʭʥʠʢʠʡʥ ʘʥʛʣʠ, ʦʨʦʩ, ʤʦʥʛʦʣ, ʪʦʣʴ- 

ᴇʨᴇʤʜᴇʣʪ 

ʕʥʵ ʥʵʨ ʪʦʤʴʸʦʛ ʫʫʣ ʫʫʨʭʘʡʥ ʪʦʣʴ ʙʠʯʠʛ, 

ʛʝʦʣʦʛʠʡʥ ʥʵʨ ʪʦʤʴʸʦʥʳ ʪʘʡʣʙʘʨ ʪʦʣʴ ʟʵʨʵʛʪ 

ñᴇʨᴇʤʜʣᴇʛò ʛʵʩʵʥ ʥʴ ʤʦʥʛʦʣ ʭʵʣʥʠʡ ʥʘʡʨʫʫʣʛʘ ʟװʡʜ 

ʪʦʭʠʨʩʦʥ ʜװʡʩʵʥ ʦʨʯʫʫʣʛʳʥ ʭʵʣʙʵʨʵʵʨ ʦʨʯʫʫʣʞʵʵ.  

 Hole-ʮʦʦʥʦʛ 

ʊʦʣʴ ʙʠʯʛװװʜʵʜ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ʦʨʯʫʫʣʩʘʥ. 

ʊʫʭʘʡʣʙʘʣ:  

¶ ʆʢʩʬʦʨʜ ʪʦʣʴ ʙʠʯʠʛ- hole- ʮʦʦʨʭʦʡ, ʥװʭ 

¶ ɹʦʣʦʨ ʪʦʣʴ ʙʠʯʠʛ- hole-  ʥװʭ, ʮʦʦʨʭʦʡ, 

ʭʦʚʠʣ, ʦʥʛʦʨʭʦʡ  

¶ ʋʫʣ ʫʫʨʭʘʡʥ ʘʥʛʣʠ, ʤʦʥʛʦʣ ʪʦʣʴ  - hole- 

ʮʦʦʥʦʛ, ʥװʭ 

¶ ʋʫʣ ʫʫʨʭʘʡʥ ʤʦʥʛʦʣ, ʦʨʦʩ, ʘʥʛʣʠ, ʛʝʨʤʘʥ 

ʪʦʣʴ- ʮʦʦʥʦʛ 

¶ ʊʝʭʥʠʢʠʡʥ ʘʥʛʣʠ, ʦʨʦʩ, ʤʦʥʛʦʣ ʪʦʣʴ- ʥװʭ 

ʛʘʨʛʘʭ, ʥװʭ, ʮʦʦʥʦʛ  

ʋʫʣ ʫʫʨʭʘʡʥ ʥʵʨ ʪʦʤʴʸʦʥʳ ʪʦʣʴ ʙʠʯʠʛ, ʪʝʭʥʠʢʠʡʥ 

ʪʦʣʴ ʙʠʯʠʛ ʟʵʨʵʛ ʜʵʵʨ ñHoleò ʛʵʜʵʛ װʛʠʡʛ ñʮʦʦʥʦʛò 

ʛʵʞ ʦʨʯʫʫʣʩʘʥ ʥʴ ʵʥʵ ʩʘʣʙʘʨʪ ʭʵʨʵʛʣʵʛʜʵʭ ʥʵʨ ʪʦʤʴʸʦ 

ʪװװʥʠʡ ʠʣʵʨʭʠʡʣʞ ʙʘʡʛʘʘ ʫʪʛʘ ʙʦʣʦʥ 

ʪʦʜʦʨʭʦʡʣʦʣʪʪʦʡ ʠʣװװ ʜװʡʞ ʙʘʡʥʘ.  

 Shaft drilling - ʛʦʣ ʘʤ ᴇʨᴇʤʜᴇʭ  

ʊʦʣʴ ʙʠʯʛװװʜʵʜ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ʦʨʯʫʫʣʩʘʥ. 

ʊʫʭʘʡʣʙʘʣ:  

¶ ʆʢʩʬʦʨʜ ʪʦʣʴ ʙʠʯʠʛ- Shaft- ʠʰ, ʪʵʥʭʣʵʛ 

¶ ɹʦʣʦʨ ʪʦʣʴ ʙʠʯʠʛ- shaft- ʛʦʣ, ʙʘʛʘʥʘ, ʪʵʥʭʣʵʛ, 

ʪʵʨʵʛʥʠʡ ʛʦʣ 

¶ ʋʫʣ ʫʫʨʭʘʡʥ ʘʥʛʣʠ, ʤʦʥʛʦʣ ʪʦʣʴ  - shaft- 

ʮʦʦʥʦʛ, ʥװʭ, ʛʦʣ ʘʤ 

¶ ɻʝʦʣʦʛʠʡʥ ʘʥʛʣʠ, ʦʨʦʩ, ʤʦʥʛʦʣ ʪʦʣʴ- shaft- 

ᴇʨʤʠʡʥ ʮʦʦʥʦʛ, ʫʫʨʭʘʡʥ ʘʤ 

¶ ʊʝʭʥʠʢʠʡʥ ʘʥʛʣʠ, ʦʨʦʩ, ʤʦʥʛʦʣ ʪʦʣʴ- shaft ï 

ʛʦʣ, ʪʵʥʭʣʵʛ 



 
 

ʅʵʨ ʪʦʤʴʸʦ ʥʴ ʮʘʘʜ ʪʵʤʜʵʛʣʵʞ ʙʫʡ 

ʫʭʘʛʜʘʭʫʫʥʪʘʡʛʘʘ ʷʚ ʮʘʚ ʪʦʭʠʨʯ ʙʘʡʭ ʸʩʪʦʡʛʦʦʩ ʛʘʜʥʘ 

ʪʦʜʦʨʭʦʡʣʞ ʙʫʡ ʟװʡʣʠʡʥʭʵʵ ʪʘʣʘʘʨ ʝʨᴇʥʭʠʡ 

ʪᴇʩᴇᴇʣᴇʣ ᴇʛᴇʭ ʸʩʪʦʡ ʙʘʡʜʘʛ. ʊʝʭʥʠʢʠʡʥ ʪʦʣʴ, ʫʫʣ 

ʫʫʨʭʘʡʥ ʪʦʣʴ ʙʠʯʛװװʜ ʜʵʵʨ ʝʨᴇʥʭʠʡʜᴇᴇ ʥװʭ, ʛʦʣ ʘʤ, 

ʛʦʣ, ʪʵʥʭʣʵʛ ʛʵʞ ʦʨʯʫʫʣʞʵʵ. ʍʘʨʠʥ The Mine Glossary 

ï ʜ ʪʦʜʦʨʭʦʡʣʩʥʦʦʨ ʛʦʣ ʘʤ ʛʵʞ ñʫʫʣʳʥ ʮʫʣʳʛ 

ʥʵʚʪʨʵʭ ʙʦʩʦʦ ʙʦʣʦʥ ʙʦʩʦʦ ʙʫʩ ʤʘʣʪʘʣʪ ʛʵʩʥʵʵʨ ʛʦʣ 

ʘʤ ʛʵʞ ʦʨʯʫʫʣʘʭ ʥʴ ʫʪʛʳʥ ʭʫʚʴʜ ʜװʡʭ ʙʦʣʦʚ ʫʫ 

ʭʵʤʵʵʥ װʟʣʵʵ.  

 Raise drilling- ʛʝʟʝʥʢ ᴇʨᴇʤʜᴇʭ  

ʊʦʣʴ ʙʠʯʛװװʜʵʜ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ʦʨʯʫʫʣʩʘʥ. 

ʊʫʭʘʡʣʙʘʣ:  

¶ ʆʢʩʬʦʨʜ ʪʦʣʴ ʙʠʯʠʛ- raise- ᴇʨʛᴇʭ, 

ʥʵʤʵʛʜװװʣʵʭ 

¶ ɹʦʣʦʨ ʪʦʣʴ ʙʠʯʠʛ- raise- ᴇʩᴇʣʪ, ʥʵʤʵʛʜʵʣ, 

ʩʵʨʛʵʵʥ ʙʦʩʛʦʭ, ʫʫʣʳʥ ʟʘʤ ʭʘʨʛʫʡ 

¶ ʋʫʣ ʫʫʨʭʘʡʥ ʘʥʛʣʠ, ʤʦʥʛʦʣ ʪʦʣʴ  - raise- 

ᴇʩᴇʣʪ 

¶ ʊʝʭʥʠʢʠʡʥ ʘʥʛʣʠ, ʦʨʦʩ, ʤʦʥʛʦʣ ʪʦʣʴ- raise- 

ᴇʨʛᴇʣʪ, ʛʝʟʝʥʢ, ʭʵʚʪʵʵ ʘʤ  

ɻʝʟʝʥʢ ʛʵʞ ʙʦʩʦʦ  ʵʩʚʵʣ ʦʛʮʦʤ ʫʥʘʣʪʘʡ ʜʦʦʜ 

ʪװʚʰʠʥᴇᴇʩ ʜʵʵʜ ʪװʚʰʥʠʡ ʯʠʛʣʵʣʜ ʥʵʚʪʨʵʭ  ʤʘʣʪʘʣʪ 

ʛʵʩʵʥ ʫʪʛʘʪʘʡ ʙᴇʛᴇᴇʜ ʛʝʟʝʥʢ ᴇʨᴇʤʜʣᴇʛ ʛʵʜʛʵʵʨ ʪʫʭʘʡʥ 

ʩʘʣʙʘʨʳʥ ʤʵʨʛʵʞʠʣʪʥװװʜ ʭʵʣʞ ʭʵʚʰʞʵʵ. ʕʥʵ ʥʵʨ 

ʪʦʤʴʸʦʛ ʦʨʦʩ ʭʵʣʥʵʵʩ ʰʫʫʜ ʟʵʵʣʜʵʥ ʭʵʨʵʛʣʵʞʵʵ.  

 Cluster drilling machine- ʙʫʣʮʫʫʪ 

ᴇʨʤʠʡʥ ʤʘʰʠʥ  

ʊʦʣʴ ʙʠʯʛװװʜʵʜ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ʦʨʯʫʫʣʩʘʥ. 

ʊʫʭʘʡʣʙʘʣ:  

¶ ʆʢʩʬʦʨʜ ʪʦʣʴ ʙʠʯʠʛ- cluster- ʩʘʛʩʘʡʭ, 

ʘhʚʘʘʨʘʣʜʘʭ 

¶ ɹʦʣʦʨ ʪʦʣʴ ʙʠʯʠʛ- cluster- ʢʣʘʩʪʝʨ, ʙʫʣʮʫʫ 

¶ ʊʝʭʥʠʢʠʡʥ ʘʥʛʣʠ, ʦʨʦʩ, ʤʦʥʛʦʣ ʪʦʣʴ- cluster- 

ʙʘʛʮ, ʙᴇᴇʛʥᴇʨᴇʣ 

ʋʫʣ ʫʫʨʭʘʡʥ ʪʦʣʴ, ʛʝʦʣʦʛʠʡʥ ʪʦʣʴ ʟʵʨʵʛ ʜʵʵʨ 

ʙʫʣʮʫʫ ʙʘʛʮ ʛʵʭ ʟʵʨʛʵʵʨ ʦʨʯʫʫʣʩʘʥ ʙʦʣ ʪʫʭʘʡʥ 

ʩʘʣʙʘʨʳʥ ʘʞʠʣʣʘʛʩʘʜ ʛʘʣʠʛʯʣʘʥ ʙʫʫʣʛʘʩʥʘʘʨ ʙʫʶʫ 

ʢʣʘʩʪʝʨ ʛʵʞ ʰʫʫʜ ʭʵʨʵʛʣʵʭ ʥʴ ʵʣʙʵʛ ʙʘʡʥʘ. 

 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʩʘʣʙʘʨʳʥ ʥʵʨ ʪʦʤʲʸʦʛ ʭʵʣ 

ʰʠʥʞʣʵʣʠʡʥ װװʜʥʵʵʩ ʦʥʦʦʭ ʘʩʫʫʜʘʣʜ  

ʕʥʵ ʭʵʩʵʛʪ ʙʠʜ ʐʋʊʀʉ-ʠʡʥ ɻʍʉ-ʠʡʥ ʤʘʛʠʩʪʨ 

ʋʣʘʤʙʘʷʨʳʥ ʄᴇʥʭʞʠʥʛʠʡʥ ñɸʥʛʣʠ-ʄʦʥʛʦʣ ʭʵʣʥʠʡ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʩʘʣʙʘʨʳʥ ʥʵʨ ʪʦʤʴʸʦʥʳ ʦʨʯʫʫʣʛʘò ʭʵʣ 

ʰʠʥʞʣʵʣʠʡʥ ʫʭʘʘʥʳ ʤʘʛʠʩʪʨʳʥ ʟʵʨʵʛ ʛʦʨʠʣʩʦʥ 

ʙװʪʵʵʣʠʡʛ ʞʠʰʵʵ ʙʦʣʛʦʥ ʘʚʯ װʟʣʵʵ.  

ʊʫʩ ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣʜ ʜʵʣʭʠʡʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʘʞʣʳʥ װʡʣʯʠʣʛʵʵʛ ʪʦʣʛʦʡʣʜʦʛ ɸʚʩʪʨʘʣʠʡʥ KTM 

Service ʢʦʨʧʦʨʘʮʘʘʩ 2011 ʦʥʜ ʛʘʨʛʘʩʘʥ 69 ʭʫʫʜʘʩ 

ʙװʭʠʡ Drilling Terms and Abbreviations ʪʦʣʠʡʛ װʥʜʩʵʥ 

ʭʵʨʵʛʣʵʭװװʥ ʙʦʣʛʦʥ ʘʰʠʛʣʘʞ, ʫʛ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʥʵʨ 

ʪʦʤʴʸʦʥʳ ʪʦʣʴ ʙʠʯʠʛʪ ʙʘʡʛʘʘ ʥʠʡʪ 244 ʥʵʨ ʪʦʤʴʸʦʛ 

ʘʥʛʣʠ ʭʵʣʥʵʵʩ ʭʵʨʭʵʥ ʦʨʯʫʫʣʩʘʥ, ʦʨʯʫʫʣʛʳʥ ʷʤʘʨ 

ʘʨʛʫʫʜʘʘʨ ʦʨʯʫʫʣʩʥʳʛ ʪʦʜʦʨʭʦʡʣʦʭʳʛ ʪʫʣʜ 

ɻ.ɹʘʪʪᴇʛʩ, ʃ.ʊᴇʚʭᴇᴇ (2008) ʟʦʭʠʦʛʯʪʦʡ ñThe English-

Mongolian-Russian Dictionary Commonly Used Drilling 

Expressions And Terminologyò ʤʵʨʛʵʞʣʠʡʥ ʪʦʣʴ, 

ʇ.ʉʘʥʞ,  ɼ.ʋʥʜʘʨʤʘʘ, (2012) ʟʦʭʠʦʛʯʪʦʡ ñEnglish-

Mongolian Petroleum Technology Dictionaryò ʪʘʡʣʙʘʨ 

ʪʦʣʠʡʛ ʛʦʣ ʭʵʨʵʛʣʵʛʜʵʭװװʥʵʵ ʙʦʣʛʦʞʵʵ.   

ɻ.ɹʘʪʪᴇʛʩ, ʃ.ʊᴇʚʭᴇᴇ (2008) ʥʘʨʳʥ ñThe English-

Mongolian-Russian Dictionary Commonly Used Drilling 

Expressions And Terminologyò (ʮʘʘʰʠʜ ɻ.ɹʘʪʪᴇʛʩ, 

ʃ.ʊᴇʚʭᴇᴇ ʥʘʨʳʥ ʪʦʣʴ ʛʵʭ) ʤʵʨʛʵʞʣʠʡʥ ʪʦʣʴ ʥʴ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʤʵʨʛʵʞʣʠʡʥ ʩʫʨʛʘʣʪʘʜ ᴇʨʛᴇʥ 

ʭʵʨʵʛʣʵʛʜʜʵʛ ʝʨᴇʥʭʠʡ ʪʝʭʥʠʢʠʡʥ װʛ ʭʵʣʣʵʛװװʜʠʡʛ 

ʦʨʫʫʣʩʘʥ ʘʥʛʣʠ-ʤʦʥʛʦʣ-ʦʨʦʩ, ʤʦʥʛʦʣ-ʘʥʛʣʠ-ʦʨʦʩ, 

ʦʨʦʩ-ʘʥʛʣʠ-ʤʦʥʛʦʣ ʛʵʩʵʥ ʛʫʨʚʘʥ ʭʵʩʵʛʪʵʡ 9000 ʛʘʨʫʡ 

 .ʜ ʦʨʞʵʵװװʛ, ʭʵʣʣʵʛװ

ʇ.ʉʘʥʞ, ɼ.ʋʥʜʘʨʤʘʘ  (2012) ʥʘʨʳʥ ñEnglish-

Mongolian Petroleum Technology Dictionaryò (ʮʘʘʰʠʜ 

ʇ.ʉʘʥʞ, ɼ.ʋʥʜʘʨʤʘʘ ʥʘʨʳʥ ʪʦʣʴ ʛʵʭ) ɸʥʛʣʠ-ʄʦʥʛʦʣ 

ʛʘʟʨʳʥ ʪʦʩʥʳ ʪʝʭʥʦʣʦʛʠʡʥ ʪʘʡʣʙʘʨ ʪʦʣʴ ʙʠʯʠʛʪ 

ʛʝʦʣʦʛʠ, ʛʝʦʬʠʟʠʢ, ʭʫʫʨʘʡ ʛʘʟʨʳʥ ᴇʨᴇʤʜʣᴇʛ, 

ʦʣʙʦʨʣʦʣʪ, ʛʘʟʨʳʥ ʪʦʩ ï ʭʠʡʥ ʦʨʜʳʥ ʘʰʠʛʣʘʣʪ, 

ʛʘʟʨʳʥ ʪʦʩʥʳ ʙʦʣʦʚʩʨʫʫʣʘʣʪ, ʪʵʵʚʵʨ ʪʵʵʚʵʨʣʵʣʪʠʡʥ 

ʟʵʨɻʛ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥʵʨ ʪʦʤʴʸʦʥʫʫʜ ʦʨʩʦʥ 

ʪᴇʜʠʡʛװʡ ʘʨʠʣʞʘʘ ʥʘʡʤʘʘ, ʭʫʫʣʴ, ᴇʨᴇʤʜʣᴇʛ 

ʦʣʙʦʨʣʦʣʪʳʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʙʠʯʠʛʣʵʣ, 

ʤʵʨʛʵʞʣʠʡʥ ʵʪʛʵʵʜ ʭʵʣʣʵʛ, ʥʵʨ ʪʦʤʴʸʦʛ ʭʘʤʘʨʩʘʥ 

25000 ʛʘʨʫʡ ʥʵʨ ʪʦʤʴʸʦ ʠʣʵʨʭʠʡʣʣװװʜ ʙʦʣʦʥ 

ʪʦʚʯʣʦʣʳʥ ʙװʣʵʛ, ʭװʩʥʵʛʪװװʜʠʡʛ ʘʛʫʫʣʩʘʥ ʙʘʡʥʘ.  

ʍʵʣ ʰʠʥʞʣʵʣʠʡʥ ʵʨʜʵʤʪʜʠʡʥ װʟʵʞ ʙʘʡʛʘʘʛʘʘʨ 

ʥʵʨ ʪʦʤʴʸʦ ʦʨʯʫʫʣʘʭ װʥʜʩʵʥ ʟʫʨʛʘʘʥ ʘʨʛʘ ʙʘʡʜʘʛ 

ʙᴇʛᴇᴇʜ ʵʜʛʵʵʨ ʘʨʛʘʘʨ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʩʘʣʙʘʨʳʥ 

ʪװʛʵʵʤʵʣ ʭʵʨʵʛʣʵʛʜʜʵʛ ʥʵʨ ʪʦʤʴʸʦʛ ʭʵʨʭʵʥ 

ʦʨʯʫʫʣʩʥʳʛ ʘʚʯ װʟʣʵʵ. ʋʛ ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣʜ ʘʚʩʘʥ 

244 ʥʵʨ ʪʦʤʴʸʦ ʪʫʩ 2 ʪʦʣʴʜ ʙʘʡʭʛװʡ ʪʦʭʠʦʣʜʣʫʫʜ 

ʥʵʣʵʵʜ ʛʘʨʘʚ. ʊʫʭʘʡʣʙʘʣ ʇ.ʉʘʥʞ, ɼ.ʋʥʜʘʨʤʘʘ  ʥʘʨʳʥ 

ʪʦʣʴʜ 40, ɻ.ɹʘʪʪᴇʛʩ, ʃ.ʊᴇʚʭᴇᴇ ʥʘʨʳʥ ʪʦʣʴʜ 104 ʥʵʨ 

ʪʦʤʴʸʦʥʳ ʦʨʯʫʫʣʛʳʥ ʦʥʦʦʣʪʛװʡ ʙʘʡʣʘʘ.  

ʊʫʩ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʘʘʩ װʟʵʭʵʜ ʪʦʣʴ ʙʠʯʠʛʪ 

ʭʘʤʨʘʛʜʘʞ ʙʘʡʛʘʘ ʥʠʡʪ ʥʵʨ ʪʦʤʴʸʦʛ ʦʨʯʫʫʣʘʭʘʜ ʥʵʨ 

ʪʦʤʴʸʦʥʳ ʦʨʯʫʫʣʛʳʥ װʥʜʩʵʥ ʘʨʛʫʫʜʳʛ ʙװʛʜʠʡʛ ʥʴ 

ʪʦʜʦʨʭʦʡ ʭʫʚʠʘʨ ʘʰʠʛʣʘʩʘʥ ʙʘʡʥʘ. ʄᴇʥ ʥʵʨ 

ʪʦʤʴʸʦʥʳ ʦʨʯʫʫʣʛʳʥ ʜװʡʣʛʵʭ, ʭʫʫʣʙʘʨʣʘʭ ʟʵʨʵʛ 

ʘʨʛʫʫʜʳʛ ʠʣװװ ʘʰʠʛʣʘʩʘʥ ʙʘʡʛʘʘ ʥʴ ʩʘʡʥ ʪʘʣʪʘʡ. ʅʵʨ 

ʪʦʤʴʸʦʛ ʩʪʘʥʜʘʨʪʯʠʣʘʭʘʜ ʩʘʘʜ ʫʯʨʫʫʣʜʘʛ װʛʠʡʥ 

ʩʘʥʛʠʡʥ ʙʦʣʦʣʮʦʦʪʦʡ ʭʫʚʠʣʙʘʨʫʫʜʳʥ ʘʣʴ ʥʵʛʠʡʛ 

ʩʦʥʛʦʥ ʘʚʘʭ, ʪʘʡʣʙʘʨʣʘʭ ʟʵʨʵʛ ʘʨʛʫʫʜʳʛ ʥʵʣʵʵʜʛװʡ 

ʘʰʠʛʣʘʩʘʥ,  ʪʘʡʣʙʘʨ ʘʨʛʘʘʨ 100 ʦʨʯʠʤ ʤʵʨʛʵʞʣʠʡʥ 

ʥʵʨ ʪʦʤʴʸʦʛ ʦʨʯʫʫʣʩʘʥ ʙʘʡʛʘʘ ʥʴ ʪʫʭʘʡʥ ʩʘʣʙʘʨʳʥ 

ʭʫʚʴʜ ʥʵʨ ʪʦʤʴʸʦʥʳ ʘʩʫʫʜʘʣ ʥʴ ʞʠʛʜʵʨʯ ʯʘʜʘʘʛװʡ, 

ʥʵʨ ʪʦʤʴʸʦʛ ʦʥʦʦʥ ʪʦʛʪʦʦʭ, ʩʪʘʥʜʘʨʪʯʠʣʘʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ʊװװʚʵʨʣʵʥ ʘʚʩʘʥ ʥʵʨ 

ʪʦʤʴʸʦʥʫʫʜʳʛ ʩʫʜʣʘʭ ʷʚʮʘʜ ʥʵʛ ʥʵʨ ʪʦʤʴʸʦʛ ʦʣʦʥ 

ʭʫʚʠʣʙʘʨʘʘʨ ʦʨʯʫʫʣʘʭ ʷʚʜʘʣ ʮᴇᴇʥʛװʡ ʪʦʭʠʦʣʜʩʦʥ ʥʴ 

ʩʘʣʙʘʨʳʥ ʥʵʨ ʪʦʤʴʸʦ ʙװʨʵʥ ʮʵʛʮʣʵʛʜʵʞ, ʞʠʛʜʵʨʯ 

ʘʤʞʘʘʛװʡ ʙʘʡʛʘʘʛʠʡʥ ʠʣʨʵʣ ʶʤ. ʉʫʜʘʣʛʘʘʥʜʘʘ 

ʛʘʟʨʳʥ ʪʦʩʥʳ ʩʘʣʙʘʨʳʥ ʪʦʤʴʸʦʥʳ ʥʵʨ ʪʦʤʴʸʦʥʳ 

ʪʘʡʣʙʘʨ ʪʦʣʴ, ʤʵʨʛʵʞʣʠʡʥ ʪʦʣʠʥʫʫʜʘʘʩ ʛʘʜʥʘ ʭʵʜ 

ʭʵʜʵʥ ʪʘʡʣʙʘʨ ʪʦʣʴ ʙʠʯʛװװʜʵʵʩ ʩʦʥʛʦʞ, ʩʫʜʘʣʞ ʙʫʡ 

ʥʵʨ ʪʦʤʴʸʦʥʳʭʦʦ ʪʘʡʣʙʘʨʳʛ ʘʚʯ ʭʵʨʵʛʣʵʛʜʵʭװװʥ 

ʙʦʣʛʦʥ ʩʦʥʛʦʥ ʘʚʩʘʥ ʥʵʨ ʪʦʤʴʸʦʥʳ ʦʨʯʫʫʣʛʳʥ 

ʭʫʚʠʣʙʘʨʳʛ ʛʘʨʳʥ ʘʚʣʘʛʳʥ ʥʵʨ ʪʦʤʴʸʦʥʫʫʜʪʘʡ 

ʜװʡʮʵʞ ʙʘʡʛʘʘ ʵʩʵʭʵʜ ʘʥʘʣʠʟ ʭʠʡʞ װʟʣʵʵ.  

ʎʘʘʰʠʜ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʩʘʣʙʘʨʳʥ ʥʵʨ ʪʦʤʴʸʦʥʳ 

ʩʪʘʥʜʘʨʪ, ʤʵʨʛʵʞʣʠʡʥ ʥʵʨ ʪʦʤʴʸʦʥʳ ʪʦʣʴ ʙʠʯʛʠʡʛ 



 
 

ʜʘʨʫʡ ʙʦʣʦʚʩʨʫʫʣʘʥ ʛʘʨʛʘʞ ʩʘʣʙʘʨʳʥ ʭʵʨʵʛʣʵʵʥʜ 

ʥʵʚʪʨװװʣʵʭ ʰʘʘʨʜʣʘʛʘ ʙʠʡ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ.  

 

ɼתɻʅʕʃʊ 

ʐʠʥʞʣʵʭ ʫʭʘʘʥ, ʪʝʭʥʠʢ, ʪʝʭʥʦʣʦʛʠʡʥ ʥʵʨ 

ʪʦʤʴʸʦʛ ʦʥʦʚʯʪʦʡ ʦʥʦʦʥ ʪʦʛʪʦʦʭ, ʦʨʯʫʫʣʘʭ, 

ʭʵʚʰװװʣʵʭ, ʭʵʣʥʠʡ ʦʥʦʣʳʥ װװʜʥʵʵʩ ʥʘʨʠʡʚʯʣʘʥ 

ʩʫʜʣʘʭ ʥʴ ʜʵʣʭʠʡ ʜʘʭʠʥʳ ʭᴇʛʞʠʣ ʜʵʚʰʠʣ, 

ʜʘʷʘʨʰʣʳʥ ᴇʥᴇᴇ װʝʜ ʫʣʘʤ ʙװʨ ʯʫʭʘʣ ʙʦʣʞ ʙʘʡʥʘ. 

ɼʵʣʭʠʡʥ ʫʣʩ ʦʨʥʫʫʜʘʜ ʦʥʦʣ, ʭʵʨʵʛʣʵʵʥʠʡ ʥʵʥ ʘʯ 

ʭʦʣʙʦʛʜʦʣʪʦʡ ʵʥʵʭװװ ʘʩʫʫʜʘʣʜ ᴇʥʜᴇʨ ʘʯ ʭʦʣʙʦʛʜʦʣ 

ᴇʛʯ, ʪᴇʨʠʡʥ ʙʦʜʣʦʛʳʥ ʭʵʤʞʵʵʥʜ ʘʨʛʘ ʭʵʤʞʵʵ ʘʚʯ, 

ʭʵʨʵʛʞװװʣʞ ʙʘʡʥʘ. ʐʠʥʞʣʵʭ ʫʭʘʘʥ ʪʝʭʥʠʢ, 

ʪʝʭʥʦʣʦʛʠ ʵʨʯʠʤʪʵʡ ʭᴇʛʞʠʞ, ʛʘʜʘʘʜ ʭʘʤʪʳʥ 

ʘʞʠʣʣʘʛʘʘ ᴇʨʛᴇʞʠʥ ʪʵʣʵʭʠʡʥ ʭʵʨʵʵʨ ʦʨʯʠʥ ʮʘʛʠʡʥ 

ʤʦʥʛʦʣ ʭʵʣʥʠʡ װʛʠʡʥ ʩʘʥ ʰʠʥʵ ʥʵʨ ʪʦʤʴʸʦʛʦʦʨ ʥʵʥ 

ʠʜʵʚʭʪʵʡ ʙʘʷʞʠʞ, ʩʘʣʙʘʨ, ʤʵʨʛʵʞʣʵʵʨ ʭʷʟʛʘʘʨʣʘʭʛװʡ 

ʥʠʡʪʠʡʥ ʭʵʣʥʠʡ ʭװʨʵʵʥʜ ʭʵʨʵʛʣʵʭ ʮʘʨ ʭװʨʵʵ 

ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ.  ʅᴇʛᴇᴇ ʪʘʣʘʘʨ ʦʨʯʠʥ ʮʘʛʠʡʥ ʤʦʥʛʦʣ 

ʭʵʣʥʠʡ ʰʠʥʞʣʵʭ ʫʭʘʘʥ ʪʝʭʥʠʢ, ʪʝʭʥʦʣʦʛʠʡʥ ʥʵʨ 

ʪʦʤʴʸʦʛ ʭʵʣ ʰʠʥʞʣʵʣʠʡʥ װװʜʥʵʵʩ ʥʘʨʠʡʥ 

ʙʦʣʦʚʩʨʫʫʣʞ ʦʶʫʪʘʥ ʩʫʨʘʣʮʘʛʯʠʜ ʪᴇʜʠʡʛװʡ ʙװʭ 

ʥʠʡʪʠʡʥ ʭװʨʪʵʵʣ ʙʦʣʛʦʭ ʭʵʨʵʛʮʵʵ ʰʘʘʨʜʣʘʛʘ ʥʵʛʵʥʪ 

ʙʠʡ ʙʦʣʩʦʥ. װתʥʜ:  

1. ʅʠʡʛʤʠʡʥ ʭʘʤʪ ʦʣʥʳ ʘʥʛʣʠ ʭʵʣʥʠʡ ʤʵʜʣʵʛ 

ʯʘʜʚʘʨʘʘ ʜʵʵʰʣװװʣʵʭ ʭʵʨʵʛʮʵʵ ʰʘʘʨʜʣʘʛʘ ʙʘʡʥʛʘ 

ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ. װתʥʠʡʛ ʭʵʨʵʛʞװװʣʵʭʵʜ ʛʘʜʘʘʜ 

ʭʵʣʥʠʡ ʩʫʨʛʘʣʪ, ʭʵʨʵʛʮʵʵ ʰʘʘʨʜʣʘʛʘʜ װʥʜʵʩʣʵʩʵʥ ʥʵʨ 

ʪʦʤʴʸʦʥʳ ʩʫʨʛʘʣʪ ʯʫʭʘʣ װװʨʵʛʪʵʡ. ʊʫʭʘʡʣʙʘʣ, ʜʵʵʜ 

ʙʦʣʦʚʩʨʦʣʳʥ ʩʫʨʛʘʣʪʳʥ ʭᴇʪᴇʣʙᴇʨʠʡʥ ʰʠʥʵʯʣʵʣʠʡʥ 

ʭװʨʵʵʥʜ ʐʋʊʀʉ-ʠʡʥ ʘʥʛʣʠ ʭʵʣʥʠʡ ʩʫʨʛʘʣʪʘʘʨ 

ʭʘʨʠʣʮʘʘʥʳ ʘʥʛʣʠ ʭʵʣ, ʰʠʥʞʣʵʭ ʫʭʘʘʥ, ʪʝʭʥʦʣʦʛʠʡʥ 

ʘʥʛʣʠ ʭʵʣ, ʤʵʨʛʵʞʣʠʡʥ ʘʥʛʣʠ ʭʵʣʥʠʡ ʭʠʯʵʵʣʠʡʛ ʞʠʣʜ 

ʜʫʥʜʞʘʘʨ 10 ʤʷʥʛʘ ʦʨʯʠʤ ʙʘʢʘʣʘʚʨ, ʤʘʛʠʩʪʨ, 

ʜʦʢʪʦʨʳʥ ʪװʚʰʥʠʡ ʦʶʫʪʥʫʫʜ ʩʫʜʘʣʞ ʙʘʡʥʘ. 

ʐʋʊʀʉ-ʠʡʥ ʛʘʜʘʘʜ ʭʵʣʥʠʡ ʩʫʨʛʘʣʪ, ʪװװʥʠʡ ʜʦʪʦʨ 

ʘʥʛʣʠ ʭʵʣʥʠʡ ʩʫʨʛʘʣʪ ʥʴ ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠ, 

ʤʵʨʛʵʞʣʠʡʥ ʯʠʛ ʙʘʨʠʤʞʘʘʪʘʡ ʩʫʨʛʘʣʪ ʙʘʡʜʛʘʘʨʘʘ 

ʦʥʮʣʦʛ ʙᴇʛᴇᴇʜ ʦʥʦʣ, ʘʨʛʘ ʟװʡʥ ʭʫʚʴʜ ʙʦʣʦʚʩʨʦʥʛʫʡ, 

ʩʫʜʘʣʛʘʘ ʰʠʥʞʠʣʛʵʵʥʜ װʥʜʵʩʣʵʩʵʥ ʥʵʨ ʪʦʤʴʸʦʥʳ 

ʙʦʣʦʚʩʨʦʣ ʦʣʛʦʭ ʥʠʡʛʤʠʡʥ װʡʣʯʠʣʛʵʵʥʠʡ ʯʫʭʘʣ ʦʨʦʥ 

ʟʘʡ ʙʦʣʞ ʙʘʡʜʘʛ. װתʥʜ ʭʵʣ ʰʠʥʞʣʵʣʠʡʥ װװʜʥʵʵʩ 

ʥʘʨʠʡʥ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʰʠʥʞʣʵʭ ʫʭʘʘʥ, ʪʝʭʥʠʢ, 

ʪʝʭʥʦʣʦʛʠʡʥ ʥʵʨ ʪʦʤʴʸʦ, ʪװװʥʠʡ ʪʦʣʴ ʙʠʯʠʛ, 

ʵʨʜʵʤʪʵʥ ʩʫʜʣʘʘʯʜʳʥ ʭʘʤʪʳʥ ʘʞʠʣʣʘʛʘʘ ʯʫʭʘʣ 

  .ʨʵʛʪʵʡװװ

2. ʐʠʥʞʣʵʭ ʫʭʘʘʥ, ʪʝʭʥʦʣʦʛʠʡʥ ʦʣʦʣʪ 

 ʡʣʜʚʵʨʣʵʣ, ʘʤʴʜʨʘʣʜ ᴇʨʛᴇʥ ʥʵʚʪʵʨʯ ʙʘʡʛʘʘʪʘʡװ

ʭʦʣʙʦʦʪʦʡ ʥʵʨ ʪʦʤʴʸʦ ʥʠʡʪʠʡʥ ʭʵʣʵʥʜ ʥʵʚʪʵʨʯ ʭʵʥ 

ʙװʭʥʠʡ ʤʵʜʜʵʛ, ʭʵʣ ʷʨʠʘʥʜʘʘ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʜʵʛ װʛ 

ʙʦʣʦʭ ʥʴ ʮᴇᴇʥʛװʡ. ʕʥʵ ʥʴ ʥʵʨ ʪʦʤʴʸʦ ʤʵʨʛʞɻʣʠʡʥ 

ʷʚʮʫʫ ʭװʨʵʵʥʵʵʩ ʭʘʣʴʞ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʥʘʨʠʡʥ 

ʦʡʣʛʦʣʪ ʫʭʘʛʜʘʭʫʫʥ ʥʠʡʪʠʡʥ ʭװʨʪʵʵʣ ʙʦʣʞ 

ʙʘʡʛʘʘʛʠʡʥ ʙʘʪʘʣʛʘʘ ʶʤ. ʆʣʦʥ ʥʠʡʪʵʵʨ ʭʵʨʵʛʣʵʭ ʥʵʨ 

ʪʦʤʴʸʦ, ʪʦʣʴ ʙʠʯʛʠʡʥ ʭʵʨʵʛʮʵʵ ʥʵʛʵʥʪ ʙʠʡ ʙʦʣʩʦʥ ʥʴ 

ʪʦʜʦʨʭʦʡ ʶʤ. ʆʨʯʠʥ װʝʠʡʥ ʮʘʭʠʤ ʪʝʭʥʦʣʦʛʠ, 

ʧʨʦʛʨʘʤʤʯʣʘʣʳʥ ʦʣʦʣʪ ʘʤʞʠʣʪʘʜ ʪʫʣʛʫʫʨʣʘʥ ʥʵʨ 

ʪʦʤʴʸʦʥʳ ʮʘʭʠʤ ʩʘʥ, ʪʦʣʴ ʙʠʯʠʛ ʙʦʣʦʚʩʨʫʫʣʘʭ ʭʵʣ 

ʰʠʥʞʣʵʣʠʡʥ װʥʜʵʩʣʵʣʠʡʛ ʙʦʣʦʚʩʨʫʫʣʩʥʘʘʨ ʠʨʛʵʜʠʡʥ 

ʵʭ ʭʵʣ, ʛʘʜʘʘʜ ʭʵʣʥʠʡ ʙʦʣʦʚʩʨʦʣʳʛ ʜʵʵʰʣװװʣʵʭ ʥʵʛ 

ʙʦʣʦʤʞ ʥʵʵʛʜʵʭ ʙʦʣʥʦ. 

3. ʆʜʦʦʛʦʦʨ ʟʦʭʠʦʛʜʩʦʥ ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ ʥʵʨ 

ʪʦʤʴʸʦ, ʭʵʚʣʵʛʜʵʥ ʛʘʨʩʘʥ ʪʦʣʴ ʙʠʯʛװװʜʵʜ ʘʞʠʛʣʘʣʪ 

ʭʠʡʭʵʜ ʦʥʦʦʣʪ, ʦʨʯʫʫʣʛʳʥ ʘʣʜʘʘ ʤʘʜʘʛ ʮᴇᴇʥʛװʡ, 

ʭʵʣʥʠʡ ʭʵʨʵʛʣʵʵʥʠʡ ʭʵʤ ʭʵʤʞʵʵ /װʛ ʩʦʥʛʦʣʪ, װʛ ʙװʪʵʭ 

ʸʩ ʛʵʭ ʤʵʪ/ ʟᴇʨʯʠʛʜʩᴇʥ ʪʦʭʠʦʣʜʦʣ ʠʭ ʙʘʡʜʘʛ. ɹʠʜ 

ʶʫʥʳ ᴇʤʥᴇ ʥʵʨ ʪʦʤʴʸʦʥʜ ʪʘʚʠʛʜʘʭ ʰʘʘʨʜʣʘʛʘ, ʥʵʨ 

ʪʦʤʴʸʦʥʳ ʦʥʦʣʳʥ ʘʩʫʫʜʣʳʛ ʥʘʨʠʡʚʯʣʘʥ ʩʫʜʘʣʞ, ʥʵʨ 

ʪʦʤʴʸʦ ʙװʪʵʭ ʟװʡ ʪʦʛʪʣʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʘʩʫʫʜʣʳʛ 

ʰʠʡʜʵʭ ʟʦʨʠʣʪʫʫʜʪʘʡ ʪʫʣʛʘʨʘʘʜ ʙʘʡʥʘ. 

4. ʅʵʨ ʪʦʤʴʸʦ ᴇᴇʨᴇᴇ ʘʷʥʜʘʘ ʙʠʡ ʙʦʣʜʦʛʛװʡ, ʥʵʨ 

ʪʦʤʴʸʦʛ  ʙװʪʵʵʜʵʛ, ʠʡʤʵʵʩ ʥʵʨ ʪʦʤʴʸʦ ʙװʪʵʵʭ ʥʴ 

ʟʦʭʠʮʫʫʣʞ ʙʦʣʜʦʛ ʭʵʣʥʠʡ ʫʭʘʤʩʘʨʪʘʡ װʡʣ ʘʞʠʣʣʘʛʘʘ 

ʶʤ. ʕʥʜ ʰʠʥʞʣʵʭ ʫʭʘʘʥ, ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ 

ʵʨʜʤʠʡʥ ʫʫʨʭʘʡ ʙʦʣʩʦʥ ʐʋʊʀʉ, ʪװװʥʠʡ 

ʙװʨʵʣʜʵʭװװʥ ʩʫʨʛʫʫʣʠʫʜʳʥ װװʨʵʛ, ʭʘʨʠʫʮʣʘʛʘ ʠʭ ʶʤ.  
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MINERAL STUDIES OF THE K1ZB1 AND K1CC LAYERS OF THE TOSON -
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Abstract: For this study, samples were collected from the Tamsagbulag field in Dornod, and the results were analyzed 

through mineralogical examination. Electron microscopy (SEM) and X-ray diffraction (XRD) techniques were utilized in the 

analysis. Samples taken from depths of 2167m and 2305m in the Tamsagbulag oil field revealed the presence of minerals 

such as montmorillonite, illite, kaolinite, hematite, and quartz. Specifically, at a depth of 2167m, smectite, illite, kaolinite, 

hematite, and quartz were identified. The average clay content of clay minerals in the K1cc format was 5.5%, while the 

average clay content in the K1zb1 format was 5.6%.  

Key words: petroleum, sedimentary rock, X-ray, electron microscope 

 

 

INTRODUCTION  

To the south, at the southern end of the Hailaer and 

Tamsag Basins, there is a one-way ground and a film 

center uplifted towards Baransabal. The southern section 

of the Tamsag Basin consists of several structural 

sections, including the eastern section, middle section 2, 

middle section 3, and back section 3. The structure is 

divided into three main sections, with a part of the 

inclined section. These structural components include the 

right oblique belt, the right sub-column rope, the right 

reverse rope belt, the central sub-column rope, the 

central belt, the East Asian depression belt, and the left-

fault-side broken nose belt structural belt. 

The rocks of the Tsagaantsav Formation and the 

Lower Zuunbayan Formation in the Tamsag Sag are 

predominantly composed of two types of rocks: 

sandstone and conglomerate-grade rocks, along with 

volcanic tuff sandstone, tuff conglomerate, and volcanic 

tuff. 

¶ Tsagaantsav Formation: Of the rocks in this 

formation, 73% are volcanic-pyroclastic rocks, 

while 27% are volcanic rocks. The western and 

central parts of the depression are mainly 

composed of 25.8% volcanic tuff sandstone and 

26.2% volcanic tuff, with the proportion 

decreasing towards the eastern sub-depression. 

The rock mass is primarily made up of 

conglomerate, with 40-90% matrix debris, 10-

40% feldspar, and 5-30% quartz-litharenite. 

¶ Lower Layer of the Lower Zuunbayan 

Formation: This formation consists of 80% 

igneous rocks, predominantly sandstone, with 

about 14% volcanic igneous rocks. Although 

sandstone is the dominant rock type, volcanic 

tuff sandstone is interspersed throughout the 

central depression. The rock mass is mainly 

composed of feldspar and feldspar sandstone, 

with 40-80% feldspar, 10-40% feldspar, and 10-

30% quartz in the feldspar composition of Zone 

III in the lower layer of the Zuunbayan 

Formation. The rock types of Zone III in the 

Lower Zuunbayan Formation are feldspar and 

lithic sandstone, with the chert composition in 

this zone being similar to that of the chert  

zone. The percentage of chert in this zone 

ranges from 30-70%, feldspar from 10-60%, 

and quartz from 10-30%. 

 

Fig1. Geographical location of the Tamsag basin 

 

Field of Study: 

The Tamsag Basin is located in Dornod Province 

(Figure 1) and includes the oil exploration areas XIX, 

XXI, and XXII, covering a total area of 25,609 km². The 

Toson-Uul XIX field, a part of this region, spans 7,764 

square kilometers. Geographically, the contract area is 

situated on the Mongolian Plateau, with an average 

surface elevation of 640 meters. The region is 

predominantly covered by grasslands and is 
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characterized by a dry climate with significant diurnal 

temperature variation. Access to the center of the Toson-

Uul XIX field is relatively difficult, with three major dirt 

roads totaling approximately 553.5 km in length. 

Methods and Techniques Used in the Research: 

In this study, samples were taken from depths of 

2167 m and 2305 m in the Tamsagbul oil block. The 

microstructure of the deposits was analyzed using 

scanning electron microscopy (SEM) and X-ray 

diffraction (XRD) to investigate the types and histories 

of the minerals contained in the samples. The results 

were processed accordingly. For the X-ray diffraction 

analysis, the samples were prepared by drying them at 

room temperature, and CuKŬ radiation was used for the 

determination. 

The results of X-ray diffraction were calculated using 

Wragg. ὲ‗ ςὨίὭὲ—                      

Î ρ, 

where is ʃ = The angle of incidence of the beam, d= 

spacing between formation, ʇ =Depends on the 

coefficients used for Cu, Mo 

In this study, Cu was used and a value of ɚ=1.54056 was 

chosen. 

 

RESULTS 

X-ray diffraction (XRD) analysis was conducted to 

determine the mineral content and types present in the 

K1zb1 and K1cc formations. Figure 2 illustrates the 

mineral composition of the samples taken from a depth 

of 2167 m at the Toson-Uul deposit. The identified 

minerals include smectite, illite, kaolinite, hematite, 

quartz, calcium, and pyrite. 

 
Fig. 2. X-ray powder diffraction patterns of samples taken from the depth 2167 m at Toson-Uul  deposit. The major mineral element of this 

sample is smectite (S), illite (I), kaolinite (K), quartz (Q), calcium carbonate (Ca) and hematite (He). 

 

Fig 3, shows the mineral composition of the samples 

taken from 2305 m at Toson-Uul deposit. The   minerals   

are  

 

identified smectite, illite, kaolinite, hematite, quartz, 

sulfur  and pyrite.  

.  



 
 

 
 

Fig. 3. X-ray powder diffraction patterns of samples taken from the depth 2305 m at Toson-Uul  deposit. The major mineral element of this 

sample is chlorite(Ch), smectite (S), illite (I), kaolinite (K), quartz (Q), calcium carbonate (Ca), sulfur (S) and hematite (He). 

 

In the microstructure study of the two samples 

mentioned above, it was determined that the minerals 

present in the samples taken from a depth of 2167 m at 

the Toson-Uul deposit include pyrite, clay minerals 

(illite, smectite), and quartz. 

 
  

Fig-4, Scanning electron micrographs showing the mineral composition of the samples taken 2167 m at Toson-Uul  deposit. 500 ɛm, 200 

ɛm, and 100 ɛm micromagnification images of samples. 

 
ELEMENTAL COMPOSITION OF THE SAMPLE 

TABLE 1. 

ELEMENT Weight  % 

 

Sodium 0.3 

Magnesium 5.8 

Aluminum 6.8 

Silicon 16.9 

Sulfur 0.5 

Potassium 1.0 

Calcium 43.0 

Titanium 2.2 

Iron 23.5 

 



 
 

   

Fig-5, Scanning electron micrographs showing the mineral composition of the samples taken 2305 m at Toson-Uul  deposit. 500 ɛm, 200 ɛm, 

and 100 ɛm micromagnification images of samples. 

 
ELEMENTAL COMPOSITION OF THE SAMPLE  

TABLE 2. 

ELEMENT  Weight  % 

 

Sodium  0.0 

Magnesium 5.4 

Aluminum 8.1 

Silicon 32.4 

Chlorine 0.3 

Potassium 1.8 

Calcium 21.6 

 

The microstructural and elemental analysis of 

samples taken from a depth of 2305 meters at the Toson-

Uul deposit revealed that kaolinite, slag clay, and illite-

type clay minerals were abundant. 

Microstructural analysis of the samples from both the 

2167 m and 2305 m depths at the Toson-Uul deposit 

indicated the presence of significant amounts of clay and 

quartz. 

Additionally, the table presents the absolute content 

of clay minerals in various blocks of the Tsagaatsav 

Formation and the Lower Zuunbayan Formation at the 

Toson-Uul deposit. According to Table 3, the clay 

mineral content in the Tsagaatsav Formation is 5.6%. 

The primary clay minerals identified are smectite, 

chlorite, illite, and mixed smectite, with their respective 

percentages being 2.2%, 1.3%, 1.1%, and their relative 

content values being 38.8%, 23.0%, and 20.8%. 

 

CLAY MI NERAL CONTENT IN K1T FORMATION IN TAMSAG BLOCK T19 
 TABLE-3. 

Well No. 
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T 19-3 20  0.7  0.9 0.3  1.9  36.2  46.5 17.3  

T 19-7-1 8  3.0 0.2 2.7 0.5  6.4  46.9 3.1 42.2 7.8  

T 19-7-2 12  4.6  1.5 0.6  6.7  68.7  22.4 9.0  

T 19-13-2 30  2.1  0.9 1.3  4.3  48.8  20.9 30.2  

T 19-21-2 2  6.8  0.8 4.8  12.4  55.1  6.5 38.4  

T 19-24 24  2.1  1.9 0.6  4.6  44.6  42.2 13.3  

T 19-25 11  1.7  1.7 1.3  4.7  35.8  36.0 28.2  

T 19-26 8  1.7  0.9 0.3  2.9  58.8  31.6 9.5  

T 19-27 9  3.3  0.8 0.3  4.4  76.6  17.4 6.0  



 
 

 

According to Table-4, the average absolute content of 

clay minerals is 5.6% in the Lower Zuunbayan 

Formation, and they mainly consist of illite, kaolinite, 

chlorite, and smectite. 

 
CLAY MINERAL CONTENT IN K1ZB1 FORMATION IN TAMSAG BLOCK T19  

TABLE-4. 

Well No. 
Sample 

No. 

Absolute content of claymineral%  Relative content of claymineral%  
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T 19-31 10.0  0.4 2.6 0.7 0.3 4.0  10.0 65.0 17.5 7.5 

T 19-36 23.0  1.1 3.4 2.0 0.2 6.7  16.4 50.7 29.9 3.0 

T 19-33 5.0 0.1 2.0 2.8 2.9 0.3 8.1 1.2 24.7 34.6 35.8 3.7 

T 19-69 100.0  0.7 2.0 1.0 0.4 4.1  17.1 48.8 24.4 9.8 

T 19-7-1 20.0  3.9 0.1 1.8 0.9 6.7  58.2 1.5 26.9 13.4 

T 19-7-2 32.0  2.4  1.5 0.5 4.4  54.5  34.1 11.4 

T 19-7-3 16.0  1.6  1.3 0.7 3.6  44.4  36.1 19.4 

T 19-7-4 29.0  3.0  1.2 0.8 5.0  60.0  24.0 16.0 

T 19-7-6 18.0  2.4  1.6 1.3 5.3  45.3  30.2 24.5 

T 19-56 12.0  1.9 3.1 1.7 0.5 7.2  26.4 43.1 23.6 6.9 

T 19-65 8.0  1.3  3.9 0.4 5.6  23.2  69.6 7.1 

T 19-119 2.0  0.8  1.1 0.3 2.2  36.4  50.0 13.6 

T 19-78 1.0  0.8 9.1 1.3 1.8 13.0  6.0 70.0 10.0 14.0 

T 19-55 66.0  1.2 1.3 0.0 1.5 4.0  29.3 32.9 0.8 37.0 

T 19-55-1 12.0  2.2  1.0 0.6 3.8  57.6  27.2 15.2 

T 19-55-2 6.0  6.7  1.2 3.6 11.5  57.9  10.7 31.4 

T 19-55-3 12.0  4.9  1.0 1.6 7.5  64.9  13.3 21.7 

T 19-88 14.0  2.0 0.6 1.1 1.1 4.8  41.5 12.7 22.7 23.1 

T 19-89 14.0  0.6 3.3 1.8 0.8 6.5  9.3 50.5 28.5 11.6 

T 19-28 
11  3.9 0.1 0.9 4.4  9.3  41.7 0.8 9.7 47.8  

21  0.8  1.2 0.3  2.3  34.7  53.4 11.9  

T 19-29 20  1.2 2.6 0.5 0.8  5.0  23.5 51.1 10.1 15.3  

T 19-30 25  0.8  0.5 2.7  4.0  19.6  12.5 67.9  

T 19-31 14  0.8 2.6 1.1 0.5  5.1  16.8 51.9 21.2 10.1  

T 19-34 49 1.4 0.8 1.0 1.7   4.9 28.8 15.8 20.8 34.6   

T 19-36 39  1.7 2.4 2.0 1.6  7.7  22.3 30.8 26.2 20.7  

T 19-40 58 4.9 0.1 1.8  0.2  7.0 70.0 1.4 25.7  2.9  

T 19-41 14 0.2 0.9 1.9 2.0   5.0 3.4 18.2 38.4 40.0 0.0  

T 19-46 19  3.7  1.0 1.3  6.0  61.9  16.4 21.7  

T 19-46-1 28  3.4 0.7 1.5 2.7  8.3  41.2 8.5 18.1 32.2  

T 19-56 96  3.2  1.6 0.7  5.5  58.2  29.1 12.7  

T 19-X61-1 12  1.7 1.3 2.0 1.9 1.7 8.6  19.9 15.1 23.3 22.1 19.6 

T 19-62 14  1.1 4.4 0.2 0.7  6.4  17.2 68.8 3.1 10.9  

T 19-119 3  2.6  1.8 0.6  5.0  52.0  36.0 12.0  

T 19-125 11  2.9  0.7 0.6  4.2  69.0  16.7 14.3  

Ta A24-52 22  1.7  1.1 0.6  3.4  49.6  31.6 18.8  

Ta A56-54 11  1.2  2.3 0.9  4.4  27.5  52.1 20.4  

Ta A70-52 21  2.0  1.6 1.9  5.5  35.8  29.7 34.5  

Average 

 
 0.2 2.2 0.7 1.3 1.1 0.1 5.6 4.2 38.8 12.2 23.0 20.8 1.0 



 
 

Well No. 
Sample 

No. 

Absolute content of claymineral%  Relative content of claymineral%  
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T 19-91 38.0  0.9  0.6 0.8 2.3  39.1  26.5 34.3 

T 19-91-1 14.0  2.7  1.8 0.9 5.4  49.6  33.2 17.2 

T 19-92 20.0  1.6  3.1 1.2 5.9  26.5  52.5 21.0 

T 19-93 30.0  2.8  1.5 1.1 5.4  52.6  27.1 20.3 

T 19-93-3 36.0  3.0  1.7 0.9 5.6  52.7  30.7 16.6 

T 19-112 12.0  0.6 1.8 1.3 0.4 4.1  14.7 44.1 31.2 10.0 

T 19-113 60.0  0.8 1.8 2.7 0.6 5.9  14.2 30.4 45.8 9.5 

T 19-114 10.0  1.6 2.7 0.7 0.6 5.6  28.8 47.9 13.1 10.2 

T 19-115 20.0  1.3  1.3 1.0 3.6  36.6  36.3 27.1 

Average 

 
  2.0 1.2 1.5 0.9 5.6 0.1 35.0 21.9 27.1 15.9 

 

CONCLUSION 

In this study, samples were taken from the oil-bearing 

layers of the Toson-Uul deposit in the Tamsag Basin, 

and the following conclusions were drawn based on the 

mineral analysis of these samples: 

1. Analysis of the 2167-meter samples from the 

Toson-Uul deposit revealed the presence of 

smectite, illite, kaolinite, hematite, and quartz. 

Among these minerals, quartz was the most 

abundant, constituting 32%, followed by clay at 

41%. 

2. Samples taken from a depth of 2305 meters 

showed the presence of minerals including 

smectite, illite, kaolinite, hematite, and quartz. 

Litharenite, with the highest quartz content, was 

found to be 26%, while clay content was 34%. 

3. The study of the absolute content of clay 

minerals in the Tsagaatsav Formation indicated 

that smectite was prominent in blocks T19-34, 

T19-40, and T19-41, while chlorite and smectite 

were observed in block T19-X61-1. 

4. The absolute clay mineral content in the lower 

Zuunbayan Formation was found to be 2.0%, 

1.2%, 1.5%, and 0.9%, with the relative clay 

mineral content being 35.0%, 21.9%, 27.1%, 

and 15.9% (excluding smectite). 

5. The absolute clay mineral content in the lower 

Tsagaatsav Formation was 2.2%, 0.7%, 1.3%, 

and 1.1%, with the relative clay mineral content 

being 35.0%, 21.9%, 27.1%, and 15.9%. 

6. The mineral composition of the Tsagaatsav 

Formation and the lower Zuunbayan Formation 

in southern Tamsag is generally composed of 

smaller minerals with weak structure. Detrital 

sandstone is the primary component of lithic 

rocks, and the proportion of volcanic lithic 

rocks increases towards the upper parts of the 

Lower Zuunbayan and Tsagaatsav Formations. 
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ɻɸɿɸʈ ʍᴆɼʃᴆʃʊʀʁɻ ʍʕʄɾʀʍ ɿʆʈʀʋʃɸʃʊʓʅ ʎʆʆʅʆɻ 

ᴆʈᴆʄɼʃᴆɻʀʁʅ ʊɽʍʅʆʃʆɻʀʁʅ ʉʋɼɸʃɻɸɸ 

ɼʘʚʘʘʛʠʡʥ ʋʅɼɸʈʄɸɸ1, ɾʘʤʙʳʥ ʎʕɺʕʕʅɾɸɺ2, ʉװʭʵʵʛʠʡʥ ɼɸɺɸɸɾɸɺ3, ɹʘʷʨʘʘʛʠʡʥ ʐʀʍʊʋʃɻɸ4 

 
1 ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ, ɻʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ ʩʫʨʛʫʫʣʴ; ɻʘʟʨʳʥ ʪʦʩ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʩʘʣʙʘʨ 

2 ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʄʦʥʛʦʣ ʫʣʩʳʥ ʠʭ ʩʫʨʛʫʫʣʴ, ʄʦʥʛʦʣ ʫʣʩʳʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʭʦʣʙʦʦ 
3 ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʄʦʥʛʦʣ ʫʣʩʳʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʭʦʣʙʦʦ 

4ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʕʨʜʵʥʵʜʨʠʡʣʠʥʛ ʍʍʂ  

ʍʦʣʙʦʦ ʙʘʨʠʭ ʟʦʭʠʦʛʯʠʡʥ ʠ-ʤʵʡʣ ʭʘʷʛ: undarmaad@must.edu.mn1  

 

ʍʫʨʘʘʥʛʫʡ: ɻʘʟʘʨ ʭᴇʜʣᴇʣʪʠʡʛ ʭʵʤʞʠʭ ʙʘʛʘʞʠʡʛ ʩʫʫʨʠʣʫʫʣʘʭ ʟʦʨʠʫʣʘʣʪʳʥ ʮʦʦʥʦʛ ʥʴ ʛʘʟʘʨ ʭᴇʜʣᴇʣʪʠʡʥ ʠʜʵʚʭʪʵʡ 

ʙװʩװװʜʵʜ ʙʘʡʨʣʘʭ, ʛʘʟʘʨ ʭᴇʜʣᴇʣʪ, ʯʠʯʠʨʛʵʵʥʠʡ ʭᴇʜᴇʣʛᴇᴇʥʠʡʛ ʥʘʨʠʡʚʯʣʘʥ ʭʵʤʞʠʭ, ʩʫʜʣʘʭ ʟʦʨʠʫʣʘʣʪʪʘʡ ʮʦʦʥʦʛ ʶʤ. 

ʕʜʛɻɻ ʨ ʮʦʦʥʦʛʫʫʜ ʥʴ ʛʘʟʘʨ ʭᴇʜʣᴇʣʪ, ʛʘʟʘʨ ʜʦʦʨʭ ʯʠʯʠʨʛʵʵʛ ʭʵʤʞʠʭ ʙʘʛʘʞ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʭ 

ʥᴇʭʮᴇʣʠʡʛ ʭʘʥʛʘʩʘʥ, ʵʛʮ ʙʦʩʦʦ, ʛʘʟʨʳʥ ʛװʥʠʡʥ ʫʩʳʛ װʣ ʥʵʚʯװװʣʵʭ, ʮʦʦʥʦʛʠʡʥ ʭʘʥʘ ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛʘʘʨ ʙʵʭʣʵʛʜʩʵʥ 

ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ɻʘʟʘʨ ʭᴇʜʣᴇʣʪʠʡʛ ʭʵʤʞʠʭ ʙʘʛʘʞʠʡʛ ʙʘʡʨʰʫʫʣʘʭ ʟʦʨʠʫʣʘʣʪʪʘʡ ʮʦʦʥʦʛʠʡʛ ᴇʨᴇʤʜᴇʭ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ ʰʠʡʜʵʣ, ʦʥʮʣʦʛʠʡʥ ʪʘʣʘʘʨ ʪʫʩʛʘʚ. 

ʊϮʣʭϮϮʨ Ϯʛ: ʛʘʟʘʨ ʭϺʜʣϺʣʪ, ʮʦʦʥʦʛʠʡʥ ʭʘʟʘʡʣʪ 

 

ʆʈʐʀʃ 

ᴆʨᴇʤʜʣᴇʛ ʛʝʦʣʦʛʠʡʥ ʘʣʙʘʥʜ ʛʘʟʨʳʥ ʭʵʚʣʠʡʥ 

ʪʦʛʪʮʳʛ ʪʦʜʦʨʭʦʡʣʦʭ, ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʛ ʵʨʞ ʭʘʡʭ, 

ʥᴇᴇʮ ʭʵʤʞʵʵʛ ʪʦʛʪʦʦʭ ʟʵʨʵʛ ʪʘʥʠʥ ʤʵʜʵʭ, ʩʫʜʣʘʭ 

ʘʞʣʳʥ ʥʵʛ ʘʨʛʘ ʙʦʣʦʭʳʥ ʟʵʨʵʛʮʵʵ ʛʘʟʨʳʥ ʭʵʚʣʠʡʛʵʵʩ 

ʭʫʨʜʘʩ ʯʫʣʫʫʣʘʛ, ʵʨʜʵʩ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʙʠʝʪ 

ʜʵʵʞʠʡʛ ʛʘʨʛʘʞ ʙʦʜʠʩʳʥ ʩʫʜʘʣʛʘʘ ʷʚʫʫʣʘʭ, ᴇʤʥᴇʭ 

ʩʫʜʘʣʛʘʘʥʳ ʜװʥʛ ʰʘʣʛʘʥ ʙʘʪʘʣʛʘʘʞʫʫʣʘʭ; ʫʫʨʭʘʡʥ 

ʘʣʙʘʥʜ ʯʫʣʫʫʣʘʛ, ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʛ ʪʵʩʣʵʭ ʙʫʪʣʘʭ 

ʥʫʨʘʘʭ; ʫʩʥʳ ʘʞ ʘʭʫʡʜ ʛʘʟʨʳʥ ʛװʥʠʡ ʫʩʳʛ ʛʘʜʘʨʛʫʫʜ 

ʛʘʨʛʘʥ ʘʰʠʛʣʘʭ; ʛʘʟʨʳʥ ʪʦʩʥʳ ʩʘʣʙʘʨʪ ʛʘʟʨʳʥ ʪʦʩ, 

ʭʠʡ ʟʵʨʵʛ ʰʠʥʛʵʥ ʙʦʣʦʥ ʭʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʘʣʪʘʡ ʘʰʠʛʪ 

ʤʘʣʪʤʘʣʳʛ ʵʨʞ ʭʘʡʭ, ʥᴇᴇʮʠʡʛ ʪʦʛʪʦʦʭ, ʦʣʙʦʨʣʦʞ 

ʘʰʠʛʣʘʭ; ʙʘʨʠʣʛʘ ʟʘʤ, ʵʨʯʠʤ ʭװʯʥʠʡ ʩʘʣʙʘʨʪ 

ʙʘʨʠʣʛʳʥ ʩʫʫʨʴ, ʟʘʤʳʥ ʜʘʛʫʫʭ ʭʫʨʜʘʩ ʯʫʣʫʫʣʛʠʡʥ 

ʩʫʜʘʣʛʘʘ ʭʠʡʭ, ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʰʫʛʘʤʳʥ ʥװʭ 

ʫʭʘʭ; ʘʭʫʡʜ ʤʦʜ, ʰʠʣ, ʪʦʣʴ, ʙʝʪʦʥ, ʯʫʣʫʫ ʥװʭʣʵʭ, 

ʛʘʟʘʨ ʜʦʦʨʭ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʠʡʛ ʙʘʨʠʭ; ʘʥʘʛʘʘʭ 

ʫʭʘʘʥʜ ʭװʥʠʡ ʰװʜ, ʷʩ ʵʨʭʪʵʥʛ ʥװʭʣʵʭ, ʮʵʚʵʨʣʵʭ, 

ʭʘʜʘʭ, ʙʵʭʣʵʭ ʟʵʨʵʛʪ ʭʵʨʵʛʣʵʛʜʜʵʛ ʭʘʤʛʠʡʥ ᴇʨʛᴇʥ 

ʭװʨʵʵʪʵʡ װʡʣʯʠʣʛʵʵ, װʡʣ ʘʞʠʣʣʘʛʘʘ ʶʤ.  

ᴆʥᴇᴇ װʝʜ ʪʝʭʥʠʢ, ʪʝʭʥʦʣʦʛʠʡʥ ʭᴇʛʞʠʣ, 

ʰʠʥʵʯʣʵʣʪʠʡʛ ʜʘʛʘʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʥ ʭʵʨʵʛʣʵʵ 

ʠʭʵʵʭʵʥ ʥʵʤʵʛʜʵʞ, ʮʦʦʥʦʛʠʡʛ ʪᴇʨᴇʣ ʙװʨʠʡʥ 

ʟʦʨʠʫʣʘʣʪʘʘʨ ᴇʨᴇʤʜᴇʞ ʘʰʠʛʣʘʞ ʙʘʡʥʘ. װתʥʜ:  

¶ ɸʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʵʨʵʣ ʭʘʡʛʫʫʣ, ʥᴇᴇʮʠʡʛ 

ʪʦʜʦʨʭʦʡʣʦʭ ʛʝʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘʥʳ; 

¶ ʋʩʥʳ ʭʘʡʛʫʫʣ, ʥᴇᴇʮ, ʘʰʠʛʣʘʣʪʳʥ; 

¶ ʋʣʘʤʞʣʘʣʪ ʙʘ ʫʣʘʤʞʣʘʣʪ ʙʫʩ ʛʘʟʨʳʥ ʪʦʩ, 

ʙʘʡʛʘʣʠʡʥ ʭʠʡʥ ʭʘʡʛʫʫʣ,  ʦʣʙʦʨʣʦʣʪʳʥ; 

ɻʝʦʪʝʨʤʘʣ ʵʨʯʠʤ ʭװʯʥʠʡ ʙʫʶʫ ʛʘʟʨʳʥ ʛװʥʠʡ 

ʜʫʣʘʘʥʳʛ ʘʰʠʛʣʘʭ ʟʦʨʠʫʣʘʣʪʳʥ ʮʦʦʥʦʛʫʫʜ;  

¶ ɹʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʩʫʫʨʠʡʥ ʩʫʫʨʠʡʥ 

ʙʘʪ ʙʵʭʠʡʛ ʰʘʣʛʘʭ ʵʩʚʵʣ ʛʘʟʘʨ ʜʦʦʨʭ 

ʠʥʞʝʥʝʨʠʡʥ ʙʘʡʛʫʫʣʘʤʞʫʫʜʳʛ ʙʘʡʛʫʫʣʘʭ 

ʟʦʨʠʫʣʘʣʪʳʥ; 

 ;ʡʣʜʚʵʨʠʡʥ ʭʘʷʛʜʣʳʥ ʫʩʪʛʘʣʳʥת ¶

¶ ʐʠʥʞʣʵʭ ʫʭʘʘʥ, ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ; 

ɸʣʠʚʘʘ ʮʦʦʥʦʛʠʡʥ ʟʦʨʠʫʣʘʣʪ, ʭʠʡʮʵʵʩ ʭʘʤʘʘʨʘʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʥ ʪʝʭʥʠʢ, ʪʝʭʥʦʣʦʛʠʡʥ ʰʠʡʜʣʠʡʛ 

ʟᴇʚ ʦʥʦʚʯʪʦʡ ʩʦʥʛʦʭ ʥʴ ʯʫʭʘʣ ʶʤ. 

 ʅɼʉʕʅ ʍʕʉʕɻת

ʐʋʊʀʉ-ʠʡʥ ʟʘʭʠʘʣʛʘʘʨ ʛʘʟʘʨ ʭᴇʜʣᴇʣʪʠʡʥ 

ʩʪʘʥʮʳʛ ʩʫʫʨʠʣʫʫʣʘʭ ʟʦʨʠʣʛʦʦʨ ʫʩ װʣ ʥʵʚʯװװʣʵʭ 

ʷʥʜʘʥ ʙʵʭʵʣʛʵʵ ʙװʭʠʡ ʪʫʩʛʘʡ ʟʦʨʠʫʣʘʣʪʳʥ ʮʦʦʥʦʛ 

ʛʘʨʛʘʭ ʜʘʘʣʛʘʚʨʳʥ ʜʘʛʫʫ ʫʛ ʪᴇʩʣʠʡʥ ʘʞʣʳʛ ʭʠʡʞ 

ʛװʡʮʵʪʛʵʩʵʥ. 

ʋʛ ʮʦʦʥʦʛʠʡʥ ʪʝʭʥʠʢʠʡʥ ʜʘʘʣʛʘʚʘʨʪ ʮʦʦʥʦʛʠʡʛ 

ʛʘʜʘʨʛʫʫʛʘʘʩ 110 ʪ.ʤ ʛװʥʪʵʡ, ʵʛʮ ʙʦʩʦʦ (ʭʘʤʛʠʡʥ 

ʠʭʜʵʵ 40 -ʘʘʩ ʠʭʛװʡ ʭʘʟʘʡʣʪʪʘʡ)  ᴇʨᴇʤʜᴇʞ,  ʫʩ 

ʥʵʚʯʠʭʵʵʩ ʙװʨʵʥ ʙʠʪװװʤʞʣʵʛʜʩʵʥ ʙʘʡʭʘʘʨ 

ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥ ʩʫʫʣʛʘʞ, ʮʝʤʝʥʪʵʣʩʵʥ ʙʘʡʭ ʟʵʨʵʛ 

ʪʝʭʥʠʢʠʡʥ ʰʘʘʨʜʣʘʛʳʛ ʪʫʩʛʘʩʘʥ. 

ʊᴇʩʣʠʡʥ ʜʘʘʣʛʘʚʨʳʥ ʜʘʛʫʫ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ 

ʉװʭʙʘʘʪʘʨ ʜװװʨʛʠʡʥ 8-ʨ ʭʦʨʦʦ, ʐʋʊʀʉ-ʳʥ ʪᴇʚ 

ʙʘʡʨʥʳ ʟʘʜʛʘʡ ʪʘʣʙʘʡʜ ʭʠʡʩʵʥ ʪʘʣʙʘʡʥ ʛʘʟʘʨ 

ʜʦʦʛʫʫʨʭ ʰʫʛʘʤ ʩװʣʞʵʵʛ ʰʘʣʛʘʭ ʭʘʡʛʫʫʣʳʥ ʘʞʣʳʥ 

 ʥʜʵʩʣʵʞ ʭʫʨʜʘʩ ʯʫʣʫʫʣʘʛ, ʛʝʦʣʦʛʠʡʥװ ʥʛװʨ ʜװ

ʪʦʛʪʮʦʦʩ ʭʘʤʘʘʨʘʥ ʮʦʦʥʦʛʠʡʥ ʭʠʡʮʠʡʛ ʪᴇʣᴇʚʣᴇʥ 

(ɿʫʨʘʛ-1) ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʛ ʭʠʡʥ ʮʦʭʠʣʪʦʪ (DTH) 

ʘʨʛʘʘʨ ʩʦʣʦʥʛʦʩ ʫʣʩʳʥ POWER - 6000 ʤʘʨʢʠʡʥ 

ᴇʨʤʠʡʥ ʪᴇʭᴇᴇʨᴇʤʞᴇᴇʨ ʭʠʡʞ ʛװʡʮʵʪʛʵʭʵʵʨ ʩʦʥʛʦʚ.
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 1-ʨ ʟʫʨʘʛ. ʊϺʩʣʠʡʥ ʮʦʦʥʦʛʠʡʥ ʭʠʡʮ  

ʎʦʦʥʦʛ ʥʵʚʪʨʵʣʪʠʡʥ ʷʚʮʘʜ 0.0ï3.0ʤ-ʪ ʘʩʛʘʘʩ ʙʫʶʫ 

ʙʘʨʠʣʛʳʥ ʭʦʛ ʭʘʷʛʜʘʣ), 3.0-12.0ʤ-ʪ ʮʘʡʚʘʨ ʩʘʘʨʘʣ 

ᴇʥʛᴇʪʵʡ ʵʣʩʵʥ ʯʠʛʞʵʵʩʪʵʡ ʩʘʡʨ, ʩʘʡʨʛʘ, 12.0ï15.0ʤ-ʪ 

ʮʘʡʚʘʨ ʩʘʘʨʘʣ ᴇʥʛᴇʪʵʡ ʰʘʚʨʘʥʮʘʨ ʯʠʛʞʵʵʩʪʵʡ ʩʘʡʨ, 

ʩʘʡʨʛʘ, 15.0ï21.0ʤ ʙʦʨ ʰʘʨʛʘʣ ᴇʥʛᴇʪʵʡ ʰʘʚʨʘʥʮʘʨ 

ʯʠʛʞʵʵʩʪʵʡ ʩʘʡʨ, ʩʘʡʨʛʘ, 21.0ï26.5ʤ-ʪ ʙʦʨ ʰʘʨʛʘʣ 

ᴇʥʛᴇʪʵʡ ʭʘʡʨʛʘʨʭʘʛ ʰʘʚʨʘʥʮʘʨ, 26.5ï110.0ʤ-ʪ ʭᴇʭ 

ᴇʥʛᴇʪʵʡ ʟʘʥʘʨʳʥ ʪᴇʨʣʠʡʥ ʯʫʣʫʫʣʛʠʡʥ װʝװʜ, ʤᴇʥ 25.7-

30.6ʤ, 57-62ʤ, 73.5-76.7ʤ-ʠʡʥ ʠʥʪʝʨʚʘʣʫʫʜʘʜ  

ʰʘʚʨʳʥ װʝװʜ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʯʫʣʫʫʣʛʠʡʥ ʰʠʥʞ 

ʯʘʥʘʨʘʘʩ ʭʘʤʘʘʨʘʥ ʛʘʟʨʳʥ ʛװʥʠʡ ʫʩʪ װʝװʜ, ʘʥ 

ʮʘʚʘʨʭʘʛ ʭʘʜʘʥ ʯʫʣʫʫʣʛʘʘʩ װװʩʵʭ ʫʩ ʘʣʜʘʣʪ, 

ʮʦʦʥʦʛʠʡʥ ʭʘʥʳʥ ʥʫʨʘʣʪ ʟʵʨʵʛ ᴇʨᴇʤʜʣᴇʛʠʡʥ װʝʜ 

 ʜʠʡʛ ʪʦʦʮʦʥ ᴇʨᴇʤʜʣᴇʛʠʡʥװװʥʜʨʵʣװʩʵʞ ʙʦʣʦʭ ʭװװ

ʪʝʭʥʦʣʦʛʠʡʥ ʛʦʨʠʤʳʛ ʪʦʦʮʩʦʥ ʙʦʣʥʦ. ʎʦʦʥʦʛʠʡʥ 

ʜʵʵʜ ʭʵʩʵʛʪ ʠʣʵʨʩʵʥ ʜᴇʨᴇʚʜᴇʛʯʠʡʥ ʩʵʚʩʛʵʨ ʭʫʨʜʘʩʥʳ 

ʩʫʣ ʙʘʨʴʮʘʣʜʩʘʥ װʝʠʡʛ 219 ʤʤ -ʠʡʥ ʙʵʭʵʣʛʵʵʥʠʡ ʛʘʥ 

ʷʥʜʘʥʛʘʘʨ ʭʘʘʞ, װʥʜʩʵʥ ʯʫʣʫʫʥʘʘʩ ʮʘʘʰ 204 ʤʤ (8ò) -

ʠʡʥ ʜʠʘʤʝʪʨʵʵʨ ʘʞʣʳʥ ʜʘʘʣʛʘʚʨʳʥ ʜʘʛʫʫ 110 

ʤʝʪʨʠʡʥ ʛװʥ ʭװʨʪʵʣ ᴇʨᴇʤʜᴇʞ, 125ʤʤ (4.92ò) -ʠʡʥ ʛʘʥ 

ʙʠʪװװ ʷʥʜʘʥʛʠʡʥ ʮʫʚʘʘʛ ʮʦʦʥʦʛʠʡʥ ʸʨʦʦʣʜ ʭװʨʪʵʣ 

ʩʫʫʣʛʘʞ, ʫʩʪ װʝװʜʠʡʛ ʭʘʘʩʘʥ ʙᴇʛᴇᴇʜ ʥʵʚʪʨʵʣʪʠʡʥ 3 

ʤʝʪʨ ʪʫʪʘʤʜ ʥʠʡʪ 37ʰ ʭʫʨʜʘʩ ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʩʘʥ 

ʜʵʵʞʠʡʛ ʘʚʩʘʥ.   

ʊᴇʩʣʠʡʥ ʟʦʨʠʣʪʦʪ ʛװʥ ʭװʨʪʵʣ ᴇʨᴇʤʜʩᴇʥʠʡ ʜʘʨʘʘ 

ʮʦʦʥʦʛ ʮʝʤʝʥʪʣʵʣʪʠʡʛ ʘʛʘʘʨʳʥ ʩʵʣʛʵʣʪ 

ʷʚʘʛʜʘʭʛװʡʛʵʵʨ, ᴇᴇʨᴇᴇʨ ʭʵʣʙʵʣ, ʭᴇʥʜʠʡ ʦʨʦʥ ʟʘʡ, ʥװʭ 

ʩװʚʛװʡ, ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥ ʮʦʦʥʦʛʠʡʥ ʭʘʥʘʪʘʡ ʙװʨʵʥ 

ʙʘʨʴʮʘʣʜʩʘʥ ʙʘʡʭʘʘʨ ʛװʡʮʵʪʛʵʚ.  ʎʦʦʥʦʛʠʡʛ ʙʵʭʣʵʭ 

ʮʝʤʝʥʪʠʡʥ ʟʫʫʨʤʘʛʠʡʛ ʧʦʨʪʣʘʥʜ ʮʝʤʝʥʪ, 

ʙʝʥʪʦʥʠʪʠʡʥ ʭʦʣʠʤʛʦʦʨ ʙʵʣʪʛʵʩʵʥ (1-ʨ ʭװʩʥʵʛʪ) 

ʙᴇʛᴇᴇʜ 1700ʢʛ/ʤ3 ʥʷʛʪʪʘʡʛʘʘʨ ʙʵʣʪʛʵʞ, 4-6ʤʇʘ 

ʜʘʨʘʣʪ, 202-25ʣ/ʤʠʥ ʟʘʨʮʫʫʣʘʣʪʪʘʡʛʘʘʨ 

ʮʝʤʝʥʪʣʵʣʪʠʡʛ ʛװʡʮʵʪʛʵʚ. 

 

 

 

 

 

 



 
 

ʎɽʄɽʅʊʀʁʅ ɿʋʋʈʄɸɻʀʁʅ ʅɸʁʈʃɸɻɸ 

1-ʈ ʍϭʉʅʕɻʊ. 

 

ɻʘʟʘʨ ʭᴇʜʣᴇʣʪʠʡʛ ʭʵʤʞʠʭ ʙʘʛʘʞʠʡʛ 

ʩʫʫʨʠʣʫʫʣʘʭ ʟʦʨʠʫʣʘʣʪʳʥ ʮʦʦʥʦʛ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

 ʡʣ ʥʴ ʮʦʦʥʦʛʠʡʥ ʭʘʟʘʡʣʪװʝʜ ʛʦʣ ʘʥʭʘʘʨʘʭ ʟװ

ʙᴇʛᴇᴇʜ ʟʘʭʠʘʣʘʛʯʠʡʥ ʪʘʚʴʩʘʥ ʮʦʦʥʦʛʠʡʥ 

ʪʝʭʥʠʢʠʡʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭ װװʜʥʵʵʩ 

ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ ʩʫʫʨʠʣʫʫʣʘʭ, ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʪʝʭʥʦʣʦʛʠʡʥ װʟװװʣʵʣʪ ʙʦʣʦʭ ʜʘʨʘʣʪ, ʵʨʛʵʣʪʠʡʥ 

ʜʘʚʪʘʤʞʠʡʥ ʛʦʨʠʤʳʛ ʘʥʭʘʘʨʯ, ʮʦʦʥʦʛʠʡʥ 

ʭʘʟʘʡʣʪʳʥ ʭʷʥʘʣʪʳʥ ʭʵʤʞʠʣʪʠʡʛ ʥʵʚʪʨʵʣʪʠʡʥ 

5ʤ ʪʫʪʘʤʜ ʛʝʦʬʠʟʠʢʠʡʥ ñʄʦʥʢʘʨʘʪʦʞò 

ʢʦʤʧʘʥʠʡʥ W-600 ʤʘʨʢʠʡʥ ʩʪʘʥʮ, DD6 dual 

density A605, RR5-resetivity ʟʵʨʵʛ 

ʪᴇʭᴇᴇʨᴇʤʞװװʜʵʵʨ ʭʵʤʞʠʣʪʠʡʛ ʭʠʡʚ (ʍװʩʥʵʛʪ-2).  

 

 

 
 

 

 
 

 

 ʎʆʆʅʆɻʀʁʅ ʍɸɿɸʁʃʊʓʅ ʍʕʄɾʀʃʊʀʁʅ ɼתʅ 

2-ʈ ʍϭʉʅʕɻʊ. 

ʎʦʦʥʦʛʠʡʥ 

ʛװʥ, ʤ 

ʍʘʟʘʡʣʪ, 

ʛʨʘʜ 

ʎʦʦʥʦʛʠʡʥ 

ʛװʥ, ʤ 

ʍʘʟʘʡʣʪ, 

ʛʨʘʜ 

0 0 60 0.81 

15 0.44 75 0.83 

30 0.46 90 1.52 

45 1.04 105 2.46 

 

ʊᴇʩʣʠʡʥ ʛװʥ ʙʦʣʦʭ 110ʤ-ʪ ʮʦʦʥʦʛʠʡʥ 

ʭʘʟʘʡʣʪ 2.80 ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʘʞʣʳʥ ʜʘʘʣʛʘʚʨʳʥ 

ʥᴇʭʮᴇʣ ʙʠʝʣʵʛʜʩʵʥ ʛʵʞ װʟʵʞ ʙʘʡʥʘ. 

ʊᴇʩʣʠʡʥ ʛװʥ ʙʦʣʦʭ 110ʤ-ʪ ʮʦʦʥʦʛʠʡʥ 

ʭʘʟʘʡʣʪ 2.80 ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʘʞʣʳʥ ʜʘʘʣʛʘʚʨʳʥ 

ʥᴇʭʮᴇʣ ʙʠʝʣʵʛʜʩʵʥ ʛʵʞ װʟʵʞ ʙʘʡʥʘ. 

 
ɼתɻʅʕʃʊ 

ɻʘʟʘʨ ʭᴇʜʣᴇʣʪʠʡʛ ʭʵʤʞʠʭ ʙʘʛʘʞʠʡʛ 

ʙʘʡʨʣʫʫʣʘʭ ʮʦʦʥʦʛ ʥʴ ʙʘʛʘʞʠʡʥ ʤʵʜʵʵʣʣʠʡʛ ʟᴇʚ, 

ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʭ ʥᴇʭʮᴇʣʠʡʛ ʙװʨʜװװʣʵʭ, 

ʘʰʠʛʣʘʣʪʳʥ ʭʫʛʘʮʘʘʥʳ ʪʫʨʰʠʜ 

ʙʠʪװװʤʞʣʵʛʜʩʵʥ, ʮʦʦʥʦʛʠʡʥ ʭʘʥʘ ʪʦʛʪʚʦʨʪʦʡ 

ʙʘʡʭ ʥᴇʭʮᴇʣʠʡʛ ʭʘʥʛʘʭʘʜ ʯʠʛʣʵʛʜʵʥʵ. ʕʥʵ 

ʪᴇʨʣʠʡʥ ʪʫʩʛʘʡ ʟʦʨʠʫʣʘʣʪʳʥ ʮʦʦʥʦʛʠʡʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ װʝʜ ʛʦʣ ʘʥʭʘʘʨʘʭ ʟװʡʣ ʥʴ 

ʮʦʦʥʦʛʠʡʥ ʭʘʟʘʡʣʪ, ʜʘʚʭʘʨʛʳʥ ʫʩʪ װʝװʜʠʡʛ ʭʘʘʭ, 

ʮʦʦʥʦʛʠʡʛ ʙװʨʵʥ ʙʠʪװװʤʞʣʵʣ ʙװʭʠʡ ʮʝʤʝʥʪʣʵʭ 

ʙʘʡʣʘʘ.   

 

ɸʐʀɻʃɸʉɸʅ ʄɸʊɽʈʀɸʃ, ʅʆʄ 

ɿתʁ 
[1] ɾ. ʎʵʚʵʵʥʞʘʚ, ɼ.ʋʥʜʘʨʤʘʘ ñᴆʨᴇʤʜʣᴇʛò, 2023 ʦʥ, 

ISBN-978-9919-27-346-0 

[2] H. Sato, M. H. S. Yamamoto Handbook of 
Geophysical Exploration: Seismology, Pergamon 

Press, 2004, 764ʭ 
 

 

 

 

 

 

 

 

 

 

 



 
 

ʍɸʁɻʋʋʃʓʅ ᴆʈᴆʄɼʃᴆɻʀʁʅ ʊʋʋʐ ʄɽʊʈʀʁʅ תʅʕʃɻʕʕʅɼ 

ʅᴆʃᴆᴆʃᴆʍ ʍתʏʀʅ ɿתʁʃʉʀʁʅ ʉʋɼɸʃɻɸɸ 

ɼʘʚʘʘʛʠʡʥ ʋʅɼɸʈʄɸɸ1, ʏʫʣʫʫʥʙʘʘʪʘʨʳʥ ʕʈɼʕʅʕʏʋʃʋʋʅ2, ɸʣʪʘʥʛʵʨʵʣʠʡʥ ɻɸʅɿʆʈʀɻ3 
 

1ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ, ɻʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ ʩʫʨʛʫʫʣʴ, ɻʘʟʨʳʥ ʪʦʩ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʩʘʣʙʘʨ 
2 ʄʦʥʛʦʣ ʫʣʩ, ʆʨʭʦʥ ʘʡʤʘʛ, ʕʨʜʵʥʵʪ װʡʣʜʚʵʨ ʊᴆתɻ 

3 ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, Recon drilling LLC 

ʍʦʣʙʦʦ ʙʘʨʠʭ ʟʦʭʠʦʛʯʠʡʥ ʠ-ʤʵʡʣ ʭʘʷʛ: erdenechuluun@erdenetmc.mn2 

ʍʫʨʘʘʥʛʫʡ: ᴆʨᴇʤʜʣᴇʛʠʡʥ װʥʵ ʥʴ ʦʣʦʥ ʭװʯʠʥ ʟװʡʣʩʵʵʩ ʭʘʤʘʘʨʜʘʛ ʙᴇʛᴇᴇʜ ʵʜʛʵʵʨ ʭװʯʠʥ ʟװʡʣװװʜ ʥʴ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

 ʥʵʣʵʭ ʭʵʜ ʭʵʜʵʥ ʘʨʛʘ ʙʘʡʜʘʛװ ,ʥʠʡʛ ʪʦʦʮʦʦʣʦʭװ ʜʠʡʛ ʪʦʜʦʨʭʦʡʣʜʦʛ. ᴆʨᴇʤʜʣᴇʛʠʡʥװװʨ ʘʰʠʛ, ʟʘʨʜʘʣ, ʵʨʩʜʵʣװ

ʙᴇʛᴇᴇʜ ʵʜʛʵʵʨ ʘʨʛʫʫʜ ʥʴ ʪʫʭʘʡʥ ʪᴇʩʣʠʡʥ ʪʦʜʦʨʭʦʡ ʥᴇʭʮᴇʣ, ʛʝʦʣʦʛʠʡʥ ʙʘʡʜʘʣ, ʘʰʠʛʣʘʛʜʘʭ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, 

ʘʞʠʣʯʜʳʥ ʫʨ ʯʘʜʚʘʨ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʥʘ. ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʛʘʘʨ ʪʦʜʦʨʭʦʡ ʦʨʜʳʥ ʞʠʰʵʵʛʵʵʨ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

 .ʡʣʩʠʡʛ ʩʫʜʣʘʭʳʛ ʟʦʨʴʩʦʥ ʙʦʣʥʦװʯʠʥ ʟװʥʵʣʛʵʵʥʜ ʥᴇʣᴇᴇʣʞ ʙʫʡ ʭװ

ʊϮʣʭϮϮʨ Ϯʛ: ϺʨϺʤʜʣϺʛʠʡʥ ʟʘʨʜʘʣ, ϺʨϺʤʜʣϺʛʠʡʥ ʥʦʨʤ, ʥʦʨʤʘʪʠʚ 

ʆʈʐʀʃ 

ᴆʨᴇʤʜʣᴇʛ ʥʴ ʛʝʦʣʦʛʠ  ʭʘʡʛʫʫʣ, ʫʫʣ ʫʫʨʭʘʡʥ 

ʩʘʣʙʘʨʪʘʘ ʦʩʦʣ ʵʨʩʜʵʣʠʡʥ ᴇʥʜᴇʨ ʟʵʨʵʛʣʵʣʪʵʡ, 

ʠʭʵʵʭʵʥ ʭװʥ ʭװʯ, ʪʝʭʥʠʢ ʥʘʨʠʡʥ ʪʝʭʥʦʣʦʛʠ 

ʰʘʘʨʜʜʘʛ ʦʣʦʥ װʡʣʜʵʣʪ ʪʝʭʥʦʣʦʛʠʡʥ ʥʠʡʣʤʵʣ 

ʧʨʦʮʝʩʩ ʶʤ.  

ᴆʨᴇʤʜʣᴇʛʠʡʥ 1ʪ.ʤ-ʠʡʥ ᴇʨʪᴇʛ ʟʘʨʜʣʳʛ ʪʦʦʮʦʭ 

ʥʴ ʘʣʠʚʘʘ ʪᴇʩʣʠʡʥ ʤʝʥʝʞʤʝʥʪ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ 

ʪᴇʣᴇʚʣᴇʣʪ, ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʰʠʡʜʚʵʨ 

ʛʘʨʛʘʣʪ ʙʦʣʦʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ װʨ ʘʰʛʠʡʛ 

ʩʘʡʞʨʫʫʣʘʭʘʜ ʯʫʭʘʣ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʙʘʡʜʘʛ. 

ʕʥʵ ʪʦʦʮʦʦʣʣʳʛ ʭʠʡʩʥʵʵʨ ʪᴇʩʣʠʡʥ ʪᴇʩʚʠʡʛ 

ʛʘʨʛʘʭ, ʭʷʥʘʭ, ʫʜʠʨʜʘʭ, ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʛװʡʮʵʪʛʵʣʠʡʛ װʥʵʣʵʭ, ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʛ 

ʪᴇʣᴇʚʣᴇʭ, ʵʨʩʜʵʣʠʡʛ װʥʵʣʵʭ, ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨʳʛ 

ʩʘʡʞʨʫʫʣʘʭ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʨ 

ʘʰʛʠʡʛ ʙʦʣʦʥ ʙװʪʵʵʤʞʠʡʛ ʥʵʤʵʛʜװװʣʵʭ ʟʵʨʵʛ ʘʯ 

ʭʦʣʙʦʛʜʦʣʪʦʡ.  

ᴆʨᴇʤʜʣᴇʛʠʡʥ װʥʵ ʥʴ ʦʣʦʥ ʭװʯʠʥ ʟװʡʣʩʵʵʩ 

ʭʘʤʘʘʨʜʘʛ ʙᴇʛᴇᴇʜ ʵʜʛʵʵʨ ʭװʯʠʥ ʟװʡʣװװʜ ʥʴ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ װʨ ʘʰʠʛ, ʟʘʨʜʘʣ, ʵʨʩʜʵʣװװʜʠʡʛ 

ʪʦʜʦʨʭʦʡʣʜʦʛ ʙᴇʛᴇᴇʜ 1ʪ.ʤ-ʠʡʥ װʥʵʣʛʵʵʥʜ 

ʥᴇʣᴇᴇʣᴇʭ ʛʦʣ ʭװʯʠʥ ʟװʡʣʩʵʜ ʮʦʦʥʦʛʠʡʥ ʛװʥ, 

ʪᴇʩʣʠʡʥ ʛʝʦʣʦʛʠ-ʪʝʭʥʠʢʠʡʥ ʥᴇʭʮᴇʣ, ʜʵʜ ʙװʪʵʮ, 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠ, ʙʘʡʛʘʣʴ ʦʨʯʥʳ 

ʥᴇʭʮᴇʣ, ʪʵʵʚʵʨʣʵʣʪ, ʤʘʪʝʨʠʘʣʳʥ ʟʘʨʜʘʣ, ʭװʥʠʡ 

ʥᴇᴇʮ, ʪʵʜʥʠʡ ʫʨ ʯʘʜʚʘʨ, ʪʫʨʰʣʘʛʘ ʟʵʨʵʛ ʥʴ 

ʭʘʤʘʘʨʜʘʛ ʙʘʡʥʘ. 

ʋʛ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʘʘʨ ʕʨʜʵʥʵʪʠʡʥ װʡʣʜʚʵʨ 

ʊᴆתɻ-ʳʥ ʭʘʡʛʫʫʣʳʥ ʆʶʫʪ, ʐʘʥʜʳʥ ʦʨʜʳʥ 

ʞʠʰʵʵʥ ʜʵʵʨ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʛʝʦʣʦʛʠ-ʪʝʭʥʠʢʠʡʥ 

ʥᴇʭʮᴇʣ, ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ ʛʦʨʠʤʜ װʥʜʵʩʣʵʥ 

ʥʵʛ ʪʫʫʰ ʤʝʪʨ ᴇʨᴇʤʜʣᴇʛʠʡʥ ᴇʨʪᴇʛ ʟʘʨʜʣʳʛ 

ʛʘʨʛʘʭ, ʭʘʨʴʮʫʫʣʘʭ װʥʵʣʵʣʪ, ʜװʛʥʵʣʪ ᴇʛᴇʭ 

ʟʦʨʠʣʛʦʪʦʡ ʙʦʣʥʦ. 

 
 ʅɼʉʕʅ ʍʕʉʕɻת

ñʕʨʜʵʥʵʪ װʡʣʜʚʵʨò ʊᴆתɻ-ʳʛ 2031 ʦʥ ʭװʨʪʵʣ 

ʭʫʛʘʮʘʘʥʜ ʭᴇʛʞװװʣʵʭ װʥʜʩʵʥ ʯʠʛʣʵʣʠʡʥ ʭװʨʵʵʥʜ 

ʕʨʜʵʥʵʪʠʡʥ ʦʚʦʦ ʟʵʩ, ʤʦʣʠʙʜʝʥʠʡ ʦʨʜʳʥ 

ʭװʜʨʠʡʥ ʥᴇᴇʮʠʡʛ ʥʵʤʵʛʜװװʣʵʭ ʛʝʦʣʦʛʠ 

ʭʘʡʛʫʫʣʳʥ ʘʞʣʳʛ ʕʨʜʵʥʵʪʠʡʥ ʦʚʦʦ ʦʨʜʳʥ 

ɹʘʨʫʫʥ ʭʦʡʜ ʙʦʣʦʥ ʊᴇʚʠʡʥ ʭʵʩʛʠʡʥ ʭʵʤʞʵʵʥʜ, 

ʤᴇʥ ʭʵʪʠʡʥ ʪᴇʣᴇʚ ʙװʭʠʡ ʪʘʣʙʘʡʛ ʪʦʛʪʦʦʭ, װʥɻ ʣʵʭ 

ʟʦʨʠʣʛʦʦʨ ʩװװʣʠʡʥ װʝʠʡʥ ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠ, 

ʦʣʦʥ ʫʣʩʳʥ ʘʨʛʘ ʘʨʛʘʯʣʘʣʳʛ ʘʰʠʛʣʘʥ ʭʵʪʠʡʥ 

ʪᴇʣᴇʚ ʙװʭʠʡ ʕʨʜʵʥʵʪʠʡʥ ʭװʜʨʠʡʥ ʜװװʨʵʛ, 

ʟʘʥʛʠʣʘʘʥʳ ʭʵʤʞʵʵʥʜ װʝ ʰʘʪʪʘʡʛʘʘʨ ʭʘʡʛʫʫʣ 

ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʫʫʜʳʛ ʭʠʡʞ ʙʘʡʥʘ.   

ñʕʨʜʵʥʵʪ װʡʣʜʚʵʨò ʊᴆתɻ-ʳʥ ʟʵʩ, 

ʤʦʣʠʙʜʝʥʠʡ ʆʶʫʪ, ʐʘʥʜʳʥ ʦʨʜʳʥ ʭʘʡʛʫʫʣʳʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʤʵʜʵʵʣʣʠʡʥ ᴇʛᴇʛʜᴇʣ ʜʵʵʨ װʥʜʵʩʣʵʥ 

(1-ʨ ʭװʩʥʵʛʪ) 1ʪ.ʤ-ʠʡʥ ᴇʨʪʛʠʡʛ ʛʘʨʛʘʭ, װʥʵʣʛʵʵʥʜ 

ʥᴇʣᴇᴇʣᴇʭ ʭװʯʠʥ ʟװʡʣװװʜʠʡʛ ʪʦʦʮʦʭ ʭװʨʵʵʥʜ 

ʜʘʨʘʘʭ ʟʘʨʜʣʫʫʜʳʛ ʪʦʦʮʦʚ. װתʥʜ:  

- ᴆʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʥ ʪᴇʣᴇʚʣᴇʛᴇᴇ 

- ᴆʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʥ ʰʘʪʘʭʫʫʥʳ ʟʘʨʜʘʣ 

- ʊʦʩ ʪʦʩʦʣʛʦʦʥʳ ʤʘʪʝʨʠʘʣʳʥ ʟʘʨʜʘʣ 

- ᴆʨᴇʤʜʣᴇʛʠʡʥ ʙʘʛʘʞ ʭʵʨʵʛʩʵʣ ʙʦʣʦʥ 

ʪװʨʛʵʥ ʵʣʵʛʜʵʭ ʤʘʪʝʨʠʘʣʳʥ ʟʘʨʜʘʣ 

- ʎʦʦʥʦʛ ʮʵʚʵʨʣʵʛʵʵʥʠʡ ʟʘʨʜʘʣ 

ᴆʨʤʠʡʥ ʘʞʠʣʯʜʳʥ ʮʘʣʠʥʛʠʡʥ ʟʘʨʜʘʣ 

ᴆʨʤʠʡʥ ʘʞʠʣʯʜʳʥ ʢʝʤʧʠʡʥ ʟʘʨʜʘʣ 

 ʥʜʩʵʥ ʭᴇʨᴇʥʛʠʡʥ ʵʣʵʛʜʣʠʡʥ ʟʘʨʜʘʣת

ʊʵʵʚʨʠʡʥ ʟʘʨʜʘʣ 

 

 

 

 
 

 
 

 



 
 

 

 ʆʈɼʋʋɼʓʅ ᴆʈᴆʄɼʃᴆɻʀʁʅ ʅᴆʍʎᴆʃʀʁʅ ʍɸʈʔʎʋʋʃɸʃʊ 

1-ʈ ʍϭʉʅʕɻʊ. 

 ʣʵʣ ʆʖʋʊ ʆʈɼ ʐɸʅɼ ʆʈɼװװʟת 

1 ᴆʨᴇʤʜʣᴇʛʪ ʥᴇʣᴇᴇʣᴇʭ ʯʫʣʫʫʣʛʠʡʥ 
ʪᴇʨᴇʣ 

ʍʵʪ ʘʥ ʮʘʚʘʨʭʘʛ ʙʫʪʨʘʣʜ ʦʨʩʦʥ 
ɼʠʦʨʠʪ, ʛʨʘʥʦʜʠʦʨʠʪ 

ʅʠʡʪ ʯʫʣʫʫʣʛʠʡʥ 80.6% ʥʴ ʢʚʘʨʮʞʩʘʥ 
ʜʠʦʨʠʪ 

2 ʏʫʣʫʫʣʛʠʡʥ ʰʠʥʞ ʯʘʥʘʨ, 
ᴇʨᴇʤʜᴇʛʜᴇʭ ʯʘʥʘʨ 

VI-ʍ ʢʘʪʝʛʦʨʳʥ II -X ʢʘʪʝʛʦʨʳʥ 

3 ʍʘʡʛʫʫʣʳʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʥ 
ʭʵʤʞʵʵ, ʪ.ʤ,  

1 ʮʦʦʥʦʛʠʡʥ ʜʫʥʜʘʞ ʛװʥ, ʤ 

34160ʪ/ʤ 
600ʤ 

56400ʪ/ʤ 
800ʤ-ʵʵʩ ʜʵʵʰ 

 

 

4 

 

 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʭװʥʜʨʵʣ 

ɻʝʦʣʦʛʠʡʥ ʙʦʣʦʥ ʪʵʩʵʣʛʵʵʥʵʵʩ 

 ʜʵʣʪʵʡ ʯʫʣʫʫʣʛʠʡʥ ʘʥ ʮʘʚ ʠʭ, ʋʩװװ

ʘʣʜʘʣʪ, ʋʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ 
ʟʘʨʮʫʫʣʘʣʪ ᴇʥʜᴇʨ, ʍʘʥʳʥ 

ʪʦʛʪʚʦʨʞʠʣʪ, ɼʵʵʞʠʡʥ ʛʘʨʮ 

ʉʵʚʩʛʵʨ ʭʫʨʜʘʩ ʟʫʟʘʘʥ ʟʘʨʠʤ ʭʵʩʵʛʪʵʵ 50-

80ʤ ʭװʨʜʵʛ. ɼʵʵʞʠʡʥ  ʛʘʨʮ, ʍʘʥʳʥ 

ʪʦʛʪʚʦʨʞʠʣʪ 

5 ᴆʨᴇʤʜʣᴇʛʠʡʥ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ 

ʪᴇʨᴇʣ 

YJ900 YJ900 

6 ʎʦʦʥʦʛ ʮʵʚʵʨʣʵʭ ʫʛʘʘʣʛʳʥ 
ʰʠʥʛʵʥʠʡ ʪᴇʨᴇʣ 

Ausgel, CR-650, Ausplug Ausgel, CR-650 

 ʨʠʡʥ ʙʘʛʘʞʠʡʥ ʪᴇʨᴇʣ HQ HQװװʟת 7

 
ʉʫʜʘʣʛʘʘʥʳ ʭװʨʵʵʥʜ ʆʶʫʪ ʙʦʣʦʥ ʐʘʥʜʳʥ 

ʦʨʜʳʥ ʭʘʡʛʫʫʣʳʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ װʝʠʡʥ ʘʞʣʳʥ 

ʟʫʨʘʛ  ʘʚʘʣʪʳʛ ʭʠʡʞ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʮʘʛ 

ʘʰʠʛʣʘʣʪʳʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʩʫʜʘʣʛʘʘʛ ʭʠʡʣʵʵ (2-

ʨ ʭװʩʥʵʛʪ, 1,2-ʨ ʟʫʨʘʛ). 

 
ᴆʈᴆʄɼʃᴆɻʀʁʅ ɸɾʃʓʅ ʎɸɻ ɸʐʀɻʃɸʃʊʓʅ 

ʐʀʅɾʀʃɻʕʕ, ʎɸɻ 
 ʍϭʉʅʕɻʊ-2. 

ɸʞʣʳʥ ʪᴇʨᴇʣ ʐʘʥʜʳʥ ʦʨʜ 
ʆʶʫʪ ʦʨʜ 

ʊʝʭʥʠʢ װʡʣʯʠʣʛʵʵ 10.5 16 

ᴆʨᴇʤʜʣᴇʛ  181 200.5 

ɼʵʵʞ ʘʚʘʣʪ  27 56 

ʋʫʩʤʘʣ ʙʵʣʪʛʵʣ  15.5 20 

ʉʫʤ ᴇʨʛᴇʭ, ʙʫʫʣʛʘʭ 3 15 

ɹʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥ ʩʫʫʣʛʘʭ, 
ʩʫʛʘʣʘʭ 

1.5 2 

ʊʝʭʥʠʢʠʡʥ ʵʚʜʨʵʣ ʟʘʩʚʘʨ ʭʠʡʭ  8.5 40 

ʊʝʭʥʦʣʦʛʠʡʥ ʦʩʦʣ ʘʨʠʣʛʘʭ 0 26.5 

ʅװװʜʵʣ ʟᴇᴇʚᴇʨ  6 4 

ʎʘʡʥʳ ʮʘʛ  11 17 

ʅʠʡʪ 264 408 

 

 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʮʘʛ ʘʰʠʛʣʘʣʪʳʥ 

ʰʠʥʞʠʣʛʵʵʥʵʵʩ װʟʵʭʵʜ ʐʘʥʜʳʥ ʦʨʜʳʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʥʠʡʪ ʮʘʛ ʟʘʨʮʫʫʣʘʣʪʳʥ 8.5% ʥʴ 

ʪʝʭʥʠʢʠʡʥ ʵʚʜʨʵʣ, ʟʘʩʚʘʨ ʭʠʡʭʵʜ, 10.5% ʥʴ 

ʪʝʭʥʠʢʠʡʥ װʡʣʯʠʣʛʵʵ ʭʠʡʭʵʜ ʟʘʨʮʫʫʣʩʘʥ ʙʦʣ 

ʆʶʫʪʳʥ ʦʨʜʳʥ ʭʫʚʴʜ 40% ʥʴ ʪʝʭʥʠʢʠʡʥ ʵʚʜʨʵʣ, 

ʟʘʩʚʘʨ ʭʠʡʭʵʜ, 16% ʥʴ ʪʝʭʥʠʢʠʡʥ װʡʣʯʠʣʛʵʵ 

ʭʠʡʭʵʜ, 26% ʥʴ ʪʝʭʥʦʣʦʛʠʡʥ ʦʩʦʣ ʘʨʠʣʛʘʭʘʜ 

ʟʘʨʮʫʫʣʞʵʵ. ʆʶʫʪ ʦʨʜʳʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ װʝʜ 

ʜʵʵʞʠʡʥ ʪʘʪʣʘʛʘ ʪʘʩʨʘʭ, ʩʫʤʘʘ ʙʘʨʠʫʣʘʭ, 

ʭᴇʜᴇʣʛװװʨʪ ʛʵʤʪʵʣ ʛʘʨʩʘʥ ʟʵʨʵʛ ʪʝʭʥʠʢ, 

ʪʝʭʥʦʣʦʛʠʡʥ ʦʩʦʣ ʭװʥʜʨʵʣװװʜʵʵʩ ʰʘʣʪʛʘʘʣʘʥ 

ʵʜʛʵʵʨʠʡʥ ʘʨʠʣʛʘʭ, ʰʠʡʜʵʭʵʜ ʮʘʛ ʟʘʨʮʫʫʣʘʣʪʳʥ 

ʭʵʤʞʵʵ ᴇʥʜᴇʨ ʙʘʡʩʘʥ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʄᴇʥ 

ʦʨʜʳʥ ʯʫʣʫʫʣʛʠʡʥ ʰʠʥʞ ʯʘʥʘʨʘʘʩ װװʩʵʣʪʵʡ ʘʥ 

ʮʘʚʰʠʣʪ, ʫʩ ʘʣʜʘʣʪ, ʭʘʥʳʥ ʪʦʛʪʚʦʨʛװʡ ʙʘʡʜʘʣ ʥʴ 

ʥᴇʣᴇᴇʣʩᴇʥ ʛʵʞ װʟʵʞ ʙʘʡʥʘ. ʍʘʨʠʥ ʐʘʥʜʳʥ 

ʦʨʜʳʥ ʭʫʚʴʜ ᴇʨᴇʤʜʣᴇʛ ʭʘʨʴʮʘʥʛʫʡ ʭʵʚʠʡʥ 

ʷʚʘʛʜʘʞ ʪʝʭʥʠʢ, ʪʝʭʥʦʣʦʛʠʡʥ ʦʩʦʣ ʭװʥʜʨʵʣ ʙʘʛʘ 

ʙʘʡʣʘʘ. 

 ʊʫʩ 2 ʦʨʜʳʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʟʘʨʜʣʳʥ 

ʰʠʥʞʠʣʛʵʵʛ ʪʦʦʮʦʭʜʦʦ ʮʘʣʠʥʛʠʡʥ ʟʘʨʜʘʣ ʙʦʣʦʥ 

ʙʘʨʘʘ ʤʘʪʝʨʠʘʣʳʥ ʙʦʣʦʥ ʪװʣʰ ʰʘʪʘʭʫʫʥʳ 

 ʥʵװ ʥʠʡʥ ʩʫʜʘʣʛʘʘʛ ʟʘʭ ʟʵʵʣʠʡʥ ʜʫʥʜʘʞװ

ʭʘʥʰʘʘʨ ʪʦʦʮʦʥ ʛʘʨʛʘʚ (3-ʨ ʭװʩʥʵʛʪ, 3,4-ʨ 

ʟʫʨʘʛ).



 
 

 

1-ʨ ʟʫʨʘʛ. ʐʘʥʜʳʥ ʦʨʜʳʥ ʮʘʛ ʘʰʠʛʣʘʣʪʳʥ ʰʠʥʞʠʣʛʵʵ, % 

 

2-ʨ ʟʫʨʘʛ. ʆʶʫʪʳʥ ʦʨʜʳʥ ʮʘʛ ʘʰʠʛʣʘʣʪʳʥ ʰʠʥʞʠʣʛʵʵ, % 

 

 

ʊʝʭʥʠʢ װʡʣʯʠʣʛʵʵ

4%

ᴆʨᴇʤʜʣᴇʛ 

69%

ɼʵʵʞ ʘʚʘʣʪ 

10%

ʋʫʩʤʘʣ ʙʵʣʪʛʵʣ 

6%

ʉʫʤ ᴇʨʛᴇʭ, ʙʫʫʣʛʘʭ

1%

ɹʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥ 

ʩʫʫʣʛʘʭ, ʩʫʛʘʣʘʭ

1%

ʊʝʭʥʠʢʠʡʥ ʵʚʜʨʵʣ 

ʟʘʩʚʘʨ ʭʠʡʭ 

3%

ʅװװʜʵʣ ʟᴇᴇʚᴇʨ 

2%

ʎʘʡʥʳ ʮʘʛ 

4%

ʐʘʥʜʳʥ ʦʨʜʳʥ ʮʘʛ ʘʰʠʛʣʘʣʪʳʥ ʰʠʥʞʠʣʛʵʵ, %

ʊʝʭʥʠʢ װʡʣʯʠʣʛʵʵ ᴆʨᴇʤʜʣᴇʛ 

ɼʵʵʞ ʘʚʘʣʪ ʋʫʩʤʘʣ ʙʵʣʪʛʵʣ 

ʉʫʤ ᴇʨʛᴇʭ, ʙʫʫʣʛʘʭ ɹʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥ ʩʫʫʣʛʘʭ, ʩʫʛʘʣʘʭ

ʊʝʭʥʠʢʠʡʥ ʵʚʜʨʵʣ ʟʘʩʚʘʨ ʭʠʡʭ ʊʝʭʥʦʣʦʛʠʡʥ ʦʩʦʣ ʘʨʠʣʛʘʭ

ʅװװʜʵʣ ʟᴇᴇʚᴇʨ ʎʘʡʥʳ ʮʘʛ 

ʊʝʭʥʠʢ װʡʣʯʠʣʛʵʵ

4%

ᴆʨᴇʤʜʣᴇʛ 

50%

ɼʵʵʞ ʘʚʘʣʪ 

14%

ʋʫʩʤʘʣ ʙʵʣʪʛʵʣ 

5%

ʉʫʤ ᴇʨʛᴇʭ, 

ʙʫʫʣʛʘʭ

4%

ɹʵʭʵʣʛʵʵʥʠʡ 

ʷʥʜʘʥ ʩʫʫʣʛʘʭ, 

ʩʫʛʘʣʘʭ

1%

ʊʝʭʥʠʢʠʡʥ ʵʚʜʨʵʣ 

ʟʘʩʚʘʨ ʭʠʡʭ 

10%

ʊʝʭʥʦʣʦʛʠʡʥ ʦʩʦʣ 

ʘʨʠʣʛʘʭ

7%

ʅװװʜʵʣ ʟᴇᴇʚᴇʨ 

1%

ʎʘʡʥʳ ʮʘʛ 

4%

ʆʶʫʪʳʥ ʦʨʜʳʥ ʮʘʛ ʘʰʠʛʣʘʣʪʳʥ ʰʠʥʞʠʣʛʵʵ, %

ʊʝʭʥʠʢ װʡʣʯʠʣʛʵʵ ᴆʨᴇʤʜʣᴇʛ 

ɼʵʵʞ ʘʚʘʣʪ ʋʫʩʤʘʣ ʙʵʣʪʛʵʣ 

ʉʫʤ ᴇʨʛᴇʭ, ʙʫʫʣʛʘʭ ɹʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥ ʩʫʫʣʛʘʭ, ʩʫʛʘʣʘʭ

ʊʝʭʥʠʢʠʡʥ ʵʚʜʨʵʣ ʟʘʩʚʘʨ ʭʠʡʭ ʊʝʭʥʦʣʦʛʠʡʥ ʦʩʦʣ ʘʨʠʣʛʘʭ

ʅװװʜʵʣ ʟᴇᴇʚᴇʨ ʎʘʡʥʳ ʮʘʛ 



 
 

ᴆʈᴆʄɼʃᴆɻʀʁʅ ɿɸʈɼʃʓʅ ʐʀʅɾʀʃɻʕʕ 

3-ʈ ʍϭʉʅʕɻʊ 

ɿʘʨʜʣʳʥ ʪᴇʨᴇʣ ʐʘʥʜʳʥ ʦʨʜ,  ʆʶʫʪ ʦʨʜ,  

ʐʘʪʘʭʫʫʥʳ ʟʘʨʜʘʣ 18262828 26860136 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʫʫʩʤʘʣʳʥ ʟʘʨʜʘʣ 4851000 12963500 

ʊʝʭʥʦʣʦʛʠʡʥ ʤʘʪʝʨʠʘʣʳʥ ʟʘʨʜʘʣ 12680000 11950000 

ʊʝʭʥʠʢ װʡʣʯʠʣʛʵʵʥʠʡ ʟʘʨʜʘʣ 915000 1830000 

ʅʠʡʪ ʮʘʣʠʥʛʠʡʥ ʟʘʨʜʘʣ 28813200 44084400 

ʅɼʐ 4754178 7273926 

ʊʝʭʥʠʢʠʡʥ ʵʣʵʛʜʣʠʡʥ ʟʘʨʜʘʣ 3666000 5660000 

ʂʝʤʧʠʡʥ ʟʘʨʜʘʣ 8250000 12750000 

ʅʠʡʪ ,  82192206 123371962 

1 ʪʫʫʰ.ʤ ᴇʨʪᴇʛ 164384.412 246743.924 

 

3-ʨ ʟʫʨʘʛ. ʐʘʥʜʳʥ ʦʨʜʳʥ ϺʨϺʤʜʣϺʛʠʡʥ ʟʘʨʜʣʳʥ ʰʠʥʞʠʣʛʵʵ 

 

4-ʨ ʟʫʨʘʛ. ʆʶʫʪʳʥ ʦʨʜʳʥ ϺʨϺʤʜʣϺʛʠʡʥ ʟʘʨʜʣʳʥ ʰʠʥʞʠʣʛʵʵ 

 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʥ ʟʘʨʜʣʳʥ 

ʰʠʥʞʠʣʛʵʵʥʵʵʩ װʟʵʭʵʜ ʐʘʥʜʳʥ ʦʨʜʳʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʟʘʨʜʘʣʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʆʶʫʪ 

ʦʨʜʳʥ ᴇʨᴇʤʜʣᴇʛʪ ʟʘʨʮʫʫʣʩʘʥ ʰʘʪʘʭʫʫʥʳ 

ʟʘʨʜʘʣ- 1.4 ʜʘʭʠʥ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʫʫʩʤʘʣʳʥ 

ʟʘʨʜʘʣ- 2.6 ʜʘʭʠʥ, ʪʝʭʥʠʢ װʡʣʯʠʣʛʵʵʥʠʡ ʟʘʨʜʘʣ 2 

ʐʘʪʘʭʫʫʥʳ ʟʘʨʜʘʣ

22%

ᴆʨᴇʤʜʣᴇʛʠʡʥ 

ʫʫʩʤʘʣʳʥ ʟʘʨʜʘʣ

6%

ʊʝʭʥʦʣʦʛʠʡʥ 

ʤʘʪʝʨʠʘʣʳʥ ʟʘʨʜʘʣ

15%

ʊʝʭʥʠʢ װʡʣʯʠʣʛʵʵʥʠʡ 

ʟʘʨʜʘʣ

1%

ʅʠʡʪ ʮʘʣʠʥʛʠʡʥ ʟʘʨʜʘʣ

35%

ʅɼʐ

6%

ʊʝʭʥʠʢʠʡʥ ʵʣʵʛʜʣʠʡʥ 

ʟʘʨʜʘʣ

5%

ʂʝʤʧʠʡʥ ʟʘʨʜʘʣ

10%

ʐʘʪʘʭʫʫʥʳ ʟʘʨʜʘʣ ᴆʨᴇʤʜʣᴇʛʠʡʥ ʫʫʩʤʘʣʳʥ ʟʘʨʜʘʣʊʝʭʥʦʣʦʛʠʡʥ ʤʘʪʝʨʠʘʣʳʥ ʟʘʨʜʘʣ

ʊʝʭʥʠʢ װʡʣʯʠʣʛʵʵʥʠʡ ʟʘʨʜʘʣʅʠʡʪ ʮʘʣʠʥʛʠʡʥ ʟʘʨʜʘʣʅɼʐ

ʊʝʭʥʠʢʠʡʥ ʵʣʵʛʜʣʠʡʥ ʟʘʨʜʘʣʂʝʤʧʠʡʥ ʟʘʨʜʘʣ

ʐʘʪʘʭʫʫʥʳ ʟʘʨʜʘʣ

22%

ᴆʨᴇʤʜʣᴇʛʠʡʥ 

ʫʫʩʤʘʣʳʥ ʟʘʨʜʘʣ

10%

ʊʝʭʥʦʣʦʛʠʡʥ 

ʤʘʪʝʨʠʘʣʳʥ ʟʘʨʜʘʣ

10%

ʊʝʭʥʠʢ װʡʣʯʠʣʛʵʵʥʠʡ 

ʟʘʨʜʘʣ

1%

ʅʠʡʪ ʮʘʣʠʥʛʠʡʥ ʟʘʨʜʘʣ

36%

ʅɼʐ

6%

ʊʝʭʥʠʢʠʡʥ ʵʣʵʛʜʣʠʡʥ 

ʟʘʨʜʘʣ

5%

ʂʝʤʧʠʡʥ ʟʘʨʜʘʣ

10%

ʐʘʪʘʭʫʫʥʳ ʟʘʨʜʘʣ ᴆʨᴇʤʜʣᴇʛʠʡʥ ʫʫʩʤʘʣʳʥ ʟʘʨʜʘʣʊʝʭʥʦʣʦʛʠʡʥ ʤʘʪʝʨʠʘʣʳʥ ʟʘʨʜʘʣ

ʊʝʭʥʠʢ װʡʣʯʠʣʛʵʵʥʠʡ ʟʘʨʜʘʣʅʠʡʪ ʮʘʣʠʥʛʠʡʥ ʟʘʨʜʘʣʅɼʐ

ʊʝʭʥʠʢʠʡʥ ʵʣʵʛʜʣʠʡʥ ʟʘʨʜʘʣʂʝʤʧʠʡʥ ʟʘʨʜʘʣ



 
 

ʜʘʭʠʥ, ʮʘʣʠʥʛʠʡʥ ʟʘʨʜʘʣ-2 ʜʘʭʠʥ, ʢʝʤʧʠʡʥ 

ʟʘʨʜʘʣ-1.5 ʜʘʭʠʥ ʠʭ ʙʘʡʥʘ. ʄᴇʥ ʐʘʥʜʳʥ ʦʨʜʳʥ 

1ʪ.ʤ-ʠʡʥ װʥʵʣʛʵʵ 164384.412 , ʭʘʨʠʥ ʆʶʫʪʳʥ 

ʦʨʜʳʥ 1ʪ.ʤ-ʠʡʥ װʥʵʣʛʵʵ 246743.924  ʪʫʩ ʪʫʩ 

ʙʘʡʥʘ.  

 ʟʵʭʵʜ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʠʣʜװ ʥʵʵʩװת

ʟʘʨʮʫʫʣʘʭ ʥʠʡʪ ʟʘʨʜʣʳʥ ʭʵʤʞʵʵ ʙʦʣʦʥ 1 ʪ.ʤ-ʠʡʥ 

 ʥʣɻʛʵʵʥʜ ᴇʨᴇʤʜʣᴇʛ ʭʠʡʭ ʪʘʣʙʘʡʥ ʛʝʦʣʦʛʠʡʥװ

ʥᴇʭʮᴇʣ, ʯʫʣʫʫʣʛʠʡʥ ʰʠʥʞ ʯʘʥʘʨʘʘʩ ᴇʨᴇʤʜʣᴇʛʪ 

ʥᴇʣᴇᴇʣᴇʭ ʥᴇʣᴇᴇʣᴇʣ, ʯʫʣʫʫʣʛʘʘʩ װװʩʵʭ 

ʭװʥʜʨʵʣװװʜ ʠʭʵʵʭʵʥ ʥᴇʣᴇᴇʪʵʡ ʛʵʞ װʟʵʞ ʙʘʡʥʘ. 

  

ɼתɻʅʕʃʊ 
ᴆʨᴇʤʜʣᴇʛʠʡʥ װʥʵʜ ʥᴇʣᴇᴇʣʜᴇʛ ʭװʯʠʥ 

ʟװʡʣʩʠʡʛ ʟᴇʚ ʪʦʜʦʨʭʦʡʣʦʭ, װʥʵʣʵʭ ʥʴ ʪᴇʩʣʠʡʥ 

ʘʤʞʠʣʪ, ʩʘʥʭװװʛʠʡʥ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʣʳʛ 

ʭʘʥʛʘʭʘʜ ʯʫʭʘʣ װװʨʵʛʪʵʡ. ɻʝʦʣʦʛʠʡʥ ʙʦʣʦʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʥᴇʭʮᴇʣ, ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ 

ʩʦʥʛʦʣʪ, ʭװʯʠʥ ʯʘʜʘʣ ʟʵʨʵʛ ʦʣʦʥ ʭװʯʠʥ ʟװʡʣʩʠʡʛ 

ʭʘʨʛʘʣʟʘʥ װʟʵʭ ʥʴ ʟᴇʚ ᴇʨʪᴇʛ ʪʦʦʮʦʦʣʦʭ, ʪᴇʩᴇʚ 

ʙװʨʜװװʣʵʭ, ʫʨʴʜʯʠʣʘʥ ʪʘʘʤʘʛʣʘʭʘʜ ʪʫʩʘʣʥʘ. 

ʉʫʜʘʣʛʘʘʛ ʕʨʜʵʥʵʪʠʡʥ ɿʵʩ ʧʦʨʬʠʨʳʥ ʦʨʜ 

ʐʘʥʜ ʙʦʣʦʥ ʆʶʫʪʳʥ ʦʨʜ ʜʵʵʨ ʭʘʡʛʫʫʣʳʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʠʣ ʭʠʡʛʜʩʵʥ ʮʦʦʥʦʛʫʫʜʳʥ 

ʤʵʜʵʵʣʵʣʜ ʪʫʣʛʫʫʨʣʘʥ ʭʠʡʩʵʥ ʙᴇʛᴇᴇʜ 1ʪ.ʤ-ʠʡʥ 

 .ʛʥʵʣʪʠʡʛ ʭʠʡʞ ʙʘʡʥʘװʥʵʣʛʵʵʛ ʪʦʦʮʦʥ ʜʘʨʘʘʭ ʜװ

 :ʥʜװת

- ᴆʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʥ ʟʘʨʜʘʣ, 1ʪ.ʤ-ʠʡʥ 

 ʥ, ʛʝʦʣʦʛʠʡʥװʥʵʣʛʵʵʥʜ ʮʦʦʥʦʛʠʡʥ ʛװ

ʥᴇʭʮᴇʣ, ʜʵʜ ʙװʪʵʮ, ʙʘʡʨʰʠʣ, ʪʵʵʚʵʨʣʵʣʪ 

ʤʘʪʝʨʠʘʣʳʥ װʥʵ ʭʘʥʰ ʟʵʨʵʛ ʭװʯʠʥ 

ʟװʡʣװװʜ ʥᴇʣᴇᴇʣʞ ʙʘʡʥʘ. 

- ʆʶʫʪ ʦʨʜʳʥ ʭʘʡʛʫʫʣʳʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ 
1ʪ.ʤ-ʠʡʥ ʜʫʥʜʘʞ װʥʵʣʛʵʵ 246743 , 

ʐʘʥʜʳʥ ʦʨʜʳʥ 1ʪ.ʤ-ʠʡʥ ʜʫʥʜʘʞ 

ʥʵʣʛʵʵ 164384װ  ʙʘʡʥʘ. 

- ʆʨʜʫʫʜʳʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ װʥʵʣʛʵʵʥʠʡ 

ʭʘʨʴʮʫʫʣʩʘʥ ʩʫʜʘʣʛʘʘʥʘʘʩ װʟʵʭʵʜ 

ʆʶʫʪʳʥ ʦʨʜʦʜ ʮʵʚʵʨ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʭʫʛʘʮʘʘ ʥʠʡʪ ʭʫʛʘʮʘʘʥʳ 50%, ʐʘʥʜʳʥ 

ʦʨʜʦʜ 69% ʙʘʡʛʘʘ ʥʴ  ʦʨʜʫʫʜʳʥ 

ʛʝʦʣʦʛʠ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʥᴇʭʮᴇʣʪʵʡ 

ʭʦʣʙʦʦʪʦʡ. 

- ʆʨʜʫʫʜʳʥ ʛʝʦʣʦʛʠ, ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʥᴇʭʮᴇʣᴇᴇʩ ʭʘʤʘʘʨʘʥ ʆʶʫʪ ʦʨʜʳʥ 

ᴇʨᴇʤʜʣᴇʛʪ ʟʘʨʮʫʫʣʞ ʙʫʡ ʰʘʪʘʭʫʫʥʳ, 

ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵʥʠʡ, ʘʰʠʛʣʘʩʘʥ 

ʤʘʪʝʨʠʘʣʳʥ ʟʘʨʜʘʣ ʥʴ ʐʘʥʜʳʥ ʦʨʜʦʦʩ 

1-2.5 ʜʘʭʠʥ ᴇʥʜᴇʨ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʪʫʩ 

ʦʨʜʳʥ ʯʫʣʫʫʣʛʠʡʥ ʘʥ ʮʘʚʰʠʣʪʘʘʩ 

ʰʘʣʪʛʘʘʣʩʘʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʭװʥʜʨʵʣװװʜ 

ʠʭ ʛʘʨʯ ʟʘʨʜʘʣ ᴇʩʩᴇʥ ʙʘʡʛʘʘʛʘʘʨ 

ʪʘʡʣʙʘʨʣʘʞ ʙʘʡʥʘ. 

- ᴆʨᴇʤʜʣᴇʛʪ ʘʰʠʛʣʘʞ ʙʫʡ ʪʝʭʥʠʢ 

ʭʵʨʵʛʩʣʠʡʥ ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘ, 

ʪʝʭʥʠʢ ʘʰʠʛʣʘʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪ ᴇʥʜᴇʨ 

ʙʘʡʭ ʥʴ ʯʫʭʘʣ. 

- ʄʦʥʛʦʣ ʦʨʥʳ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʩʘʣʙʘʨʳʥ 
 ʡʣ ʘʞʠʣʣʘʛʘʘ ʥʴ ʙʘʨʘʛ 100%-ʠʡʥװ

ʠʤʧʦʨʪ ʙװʪʵʵʛʜʵʭװװʥ ʭʵʨʵʛʣʵʜʵʛ ʙᴇʛᴇᴇʜ 

ʟʘʭ ʟʵʵʣʠʡʥ ʫʥʘʣʪ, ᴇʩᴇʣʪ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʟʘʨʜʘʣʜ ʠʭʵʵʭʵʥ ʥᴇʣᴇᴇʣʜᴇʛ. 

ɾʠʰʵʵʣʙʵʣ, ʚʘʣʶʪʳʥ ʭʘʥʰʠʡʥ 

ᴇᴇʨʯʣᴇʣʪ, ʪװʣʰ ʰʘʪʘʭʫʫʥʳ װʥʵ ʭʘʥʰ, 

ʘʯʘʘ ʪʵʵʚʨʠʡʥ ʟʘʨʜʘʣ ʛʵʭ ʤʵʪ... 

- 1ʪ.ʤ-ʠʡʥ װʥʵʣʛʵʵʛ ʙʘʛʘ ʙʘʡʣʛʘʭʳʥ ʪʫʣʜ 

ʪʫʭʘʡʥ ʦʨʜ ʛʘʟʨʳʥ ʛʝʦʣʦʛʠʡʥ ʙʦʣʦʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʥᴇʭʮᴇʣʠʡʛ ʫʨʴʜʯʠʣʘʥ 

ʪʦʦʮʦʦʣʦʭ, ʛʘʨʯ ʙʦʣʟʦʰʛװʡ 

ʭװʥʜʨʵʣװװʜʠʡʛ ʪʦʦʮʦʭ, ʦʥʦʚʯʪʦʡ 

ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ ʛʦʨʠʤʳʛ ʩʦʥʛʦʥ 

ʘʰʠʛʣʘʭ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʢʦʤʝʨʠʡʥ 

ʭʫʨʜʳʛ ᴇʥʜᴇʨ ʙʘʡʣʛʘʭ ʥʴ ʵʜʠʡʥ ʟʘʩʘʛ 

ʙʦʣʦʥ ʮʘʛ ʭʫʛʘʮʘʘʥʳ ʭʫʚʴʜ װʨ ʜװʥʪʵʡ. 

 

ɸʐʀɻʃɸʉɸʅ ʄɸʊɽʈʀɸʃ, ʅʆʄ ɿתʁ 
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ʪʘʣʙʘʡʥʫʫʜʘʜ 2007 ʦʥʜ ɻʍɸ-ʠʡʥ ʛװʡʮʵʪʛʵʩʵʥ 
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1ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ, ɻʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ ʩʫʨʛʫʫʣʴ, ɻʘʟʨʳʥ ʪʦʩ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʩʘʣʙʘʨ 

ʍʦʣʙʦʦ ʙʘʨʠʭ ʟʦʭʠʦʛʯʠʡʥ ʠ-ʤʵʡʣ ʭʘʷʛ: a.baasanjargal@must.edu.mn 

 

ʍʫʨʘʘʥʛʫʡ: ʋʣʩ ʦʨʥʫʫʜ ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʵʭ װװʩʚʵʨʪ ʰʠʣʞʠʞ, ʵʨʯʠʤ ʭװʯʥʠʡ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʛ 

ʩʘʡʞʨʫʫʣʘʭʳʛ ʵʨʤʵʣʟʵʭʠʡʥ ʭʵʨʵʵʨ ʛʘʟʘʨ ʜʦʦʨʭ ʘʛʫʫʣʘʭʳʥ װװʨʵʛ ʫʣʘʤ ʙװʨ ʥʵʤʵʛʜʵʭ ʭʘʥʜʣʘʛʘʪʘʡ ʙʘʡʛʘʘ. ɸʅʋ ʥʴ 

400 ʛʘʨʫʡ ʠʜʵʚʭʪʵʡ ʛʘʟʘʨ ʜʦʦʨʭ ʭʘʤʛʠʡʥ ʦʣʦʥ ʪʦʦʥʳ ʭʠʡ ʭʘʜʛʘʣʘʭ ʙʘʡʛʫʫʣʘʤʞʪʘʡ. ɽʚʨʦʧʳʥ ʦʣʦʥ ʦʨʥʫʫʜ ʛʘʟʘʨ 

ʜʦʦʨʭ ʘʛʫʫʣʘʭʳʥ ᴇʥʜᴇʨ ʙʘʛʪʘʘʤʞʪʘʡ ʙᴇʛᴇᴇʜ ʪʠʚ ʜʘʷʘʨ ʪʘʨʭʩʘʥ ʭʵʜʵʥ ʘʨʚʘʥ ʙʘʡʛʫʫʣʘʤʞʪʘʡ. ɸʟʠ ʙʦʣʦʥ ʙʫʩʘʜ ʙװʩ 

ʥʫʪʘʛ ɹʅʍɸʋ, ʗʧʦʥ ʟʵʨʵʛ ʫʣʩʫʫʜ ʛʘʟʘʨ ʜʦʦʨʭ ʘʛʫʫʣʘʭʳʥ ʭװʯʠʥ ʯʘʜʣʘʘ ʭᴇʛʞװװʣʞ, ʜʵʣʭʠʡʥ ʭʵʤʞʵʵʥʜ ʛʘʟʘʨ ʜʦʦʨʭ 

ʘʛʫʫʣʘʭʫʫʜ ʥʵʤʵʛʜʩʵʵʨ ʙʘʡʥʘ. ʍʘʤʛʠʡʥ ʩװװʣʠʡʥ ʤʵʜʵʵʛʵʵʨ ʆʣʦʥ ʫʣʩʳʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʘʛʝʥʪʣʘʛ (IEA),  ɽʚʨʦʧʳʥ 

ʙʘʡʛʘʣʠʡʥ ʭʠʡʥ ʜʵʜ ʙװʪʮʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘ (GIE) ʟʵʨʵʛ ʙʘʡʛʫʫʣʣʘʛʫʫʜʳʥ ʤʵʜʵʵʣʣʠʡʥ ʩʘʥʛʫʫʜʘʜ ʥʵʣʵʵʜ 

ʥʘʨʠʡʚʯʠʣʩʘʥ ʪʦʦ ʤʵʜʵʵʣʣװװʜ ʙʠʡ [5]. ʄʘʥʘʡ ʫʣʩʘʜ ʛʘʟʨʳʥ ʜʦʦʨ ʪʵʨ ʪʫʩʤʘʘ ᴇʨʛᴇʥ ʫʫʜʘʤ ʪʘʣʙʘʡʛ ʭʘʤʨʘʥ ʪʘʨʭʩʘʥ 

ʮʵʚʜʵʛ ʭʫʨʜʘʩʪ ʫʫʨʰʠʤʪʛʘʡ ʙװʪʵʵʛʜʵʭװװʥ ʭʘʜʛʘʣʘʭ ʦʥʦʣ-ʘʨʛʘ ʟװʡʥ ʘʩʫʫʜʣʳʛ װʥʜʵʩʣʵʣ, ʘʯ ʭʦʣʙʦʛʜʣʳʛ ʪʦʜʦʨʭʦʡʣʦʥ 

ʩʫʜʘʣʞ, ʘʛʫʫʣʘʭ ʙʘʨʠʭ ʛʘʟʨʳʥ ʪʝʭʥʦʣʦʛʠʡʥ ʩʦʥʛʦʣʪ ʪʦʦʮʦʦ, ʙװʜװװʚʯ, ʘʛʫʫʣʘʭʳʥ ʘʰʠʛʣʘʣʪʳʥ ʛʦʨʠʤ, ʘʶʫʣʛװʡ 

ʙʘʡʜʘʣ ʟʵʨʛʠʡʛ ʜʵʣʛʵʨʵʥʛװʡ ʪʫʨʰʠʥ ʩʫʜʘʣʩʘʥ ʙװʪʵʵʣ ʙʠʡ [1]. ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʛʘʘʨ ʛʘʟʘʨ ʜʦʦʨʭ ʘʛʫʫʣʘʭʳʥ ʪᴇʨʣװװʜ, 

ʘʰʠʛʣʘʭ ʘʯ ʭʦʣʙʦʛʜʦʣ, ʘʶʫʣʛװʡ ʙʘʡʜʘʣ ʙʘ ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʪʘʣʘʘʨ ʘʥʭʘʘʨʘʭ ʟװʡʣʩ, ʛʘʟʘʨ ʜʦʦʨʭ ʘʛʫʫʣʘʭʘʜ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠʡʥ װװʨʛʠʡʛ ʩʫʜʣʘʭʳʛ ʟʦʨʠʣʦʦ.  

 

 

ʊϮʣʭϮϮʨ Ϯʛ: ʫʫʨʭʘʡ, ʮʵʚʜʵʛ, ʭʦʦʣʦʡ, ʵʢʦʩʠʩʪʝʤ, ʘʶʫʣʛϮʡ ʙʘʡʜʘʣ  

ʋɼʀʈʊɻɸʃ 

ɻʘʟʘʨ ʜʦʦʨ ʭʘʜʛʘʣʘʭ ʙʘʡʛʫʫʣʘʤʞ (ʘʛʫʫʣʘʭ) ʙʘʨʠʭʘʜ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʦʨʦʣʮʦʦ ʯʫʭʘʣ ʘʯ 

ʭʦʣʙʦʛʜʦʣʪʦʡ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʭʠʡ ʭʘʜʛʘʣʘʭʘʜ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʛʘʟʘʨ ʜʦʦʨʭ ʥװʭʠʡʛ ʥʘʡʜʚʘʨʪʘʡ, װʨ 

ʜװʥʪʵʡ ʙʠʡ ʙʦʣʛʦʭʦʜ ʰʫʫʜ ʥᴇʣᴇᴇʣʜᴇʛ ʙʘʡʥʘ.   

ɻʘʟʘʨ ʜʦʦʨʭ ʭʘʜʛʘʣʘʭ ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʭװʯʠʥ ʯʘʜʘʣ 

ʥʴ: ʛʝʦʣʦʛʠʡʥ ʪʦʛʪʦʮ, ʙװʩ ʥʫʪʛʠʡʥ ʵʨʵʣʪ ʭʵʨʵʛʮʵʵ, 

ʪʝʭʥʦʣʦʛʠʡʥ ʜʵʚʰʣʵʵʩ ʭʘʤʘʘʨʘʥ ʠʭʵʵʭʵʥ ʷʣʛʘʘʪʘʡ 

ʙʘʡʜʘʛ.  

ɼʵʣʭʠʡ ʜʘʷʘʨ ʭʠʡ ʙʦʣʦʥ ʛʘʟʨʳʥ ʪʦʩʥʳ 

ʙװʪʵʵʛʜʵʭװװʥʠʡ ʘʛʫʫʣʘʭʳʥ ʘʣʴ ʘʣʠʥʳʭ ʥʴ ʥʠʡʣʙʵʨ 

ʜװʥʛ ʛʘʨʛʘʭʘʜ ʭʵʮװװ ʯ ʙʘʡʛʘʣʠʡʥ ʭʠʡ, ʛʘʟʨʳʥ ʪʦʩʥʳ 

ʙװʪɻɻ ʛʜʵʭװװʥʠʡ ʘʣʴ ʘʣʠʥʳʛ ʥʴ ʘʚʯ װʟʵʭʵʜ ʛʘʟʘʨ 

ʜʦʦʨʭ ʦʣʦʥ ʤʷʥʛʘʥ ʘʛʫʫʣʘʭ ʙʘʡʥʘ. ɻʘʟʘʨ ʜʦʦʨ 

ʘʶʫʣʛװʡ ʭʘʜʛʘʣʘʭ ʥʘʨʠʡʥ ʪᴇʚᴇʛʪʵʡ ʘʨʛʳʛ ʦʣʦʥ ʫʣʩ 

ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʙʘʡʜʘʛ ʪʫʣ ʛʘʟʘʨ ʜʦʦʨʭ ʰʠʥʛʵʨװװʣʩʵʥ 

ʭʠʡʥ ʘʛʫʫʣʘʭ ʙʘʨʠʭ ʦʣʦʥ ʫʣʩʳʥ ʪʫʨʰʣʘʛʘ ʤᴇʥ ʘʩʘʨ 

ʠʭ ʙʘʡʥʘ [5]. 

 

 ʅɼʉʕʅ ʍʕʉʕɻת

ɻʘʟʨʳʥ ʜʦʦʨ ʘʣʜʘʛʜʘʣʛװʡ, ʫʫʨʰʠʣʪʛװʡ, ʯʘʥʘʨʳʥ 

ᴇᴇʨʯʣᴇʣʪʛװʡ ʭʘʜʛʘʣʘʭ ʥʘʡʜʚʘʨʪʘʡ ʘʛʫʫʣʘʭ ʙʘʡʛʫʫʣʘʭ 

ʥʴ ʭʵʨʵʛʣʵʵʥʠʡ ʭװʨʵʵʥʜ ʭʘʤʛʠʡʥ ʯʫʭʘʣ ʘʩʫʫʜʘʣ ʶʤ.  

ɻʘʟʨʳʥ ʜʦʦʨʭ ʘʛʫʫʣʘʭʳʛ ʭʘʜʛʘʣʘʣʪʳʥ ʙʦʣʦʤʞʠʪ 

ʙʦʣʦʥ ʙʘʨʴʞ ʙʘʡʛʫʫʣʘʭ ʘʨʛʫʫʜ ʜʵʵʨ ʪʫʣʛʫʫʨʣʘʥ 

ʜʘʨʘʘʭ ʪᴇʨʣװװʜʵʵʨ ʘʥʛʠʣʜʘʛ.  

  :ʥʜװת
1. ᴆʨᴇʤʜʣᴇʛʠʡʥ ʮʦʦʥʦʛʦʦʨ ʫʩ ʰʘʭʘʞ, ʯʫʣʫʫʥ 

ʜʘʚʩʳʛ ʫʫʩʛʘʥ ʪװװʥʠʡ ʭʫʨʜʩʫʫʜʘʜ ʙʘʡʛʫʫʣʩʘʥ 

ʘʛʫʫʣʘʭ 

2. ʋʫʨʭʘʡʥ ʘʨʛʘʘʨ ʫʫʣʳʥ ʯʫʣʫʫʣʘʛ ʙʦʣʦʥ ʥʷʛʪ 

ʭʘʪʫʫ ʭᴇʨʩᴇʥʜ ʙʘʡʛʫʫʣʩʘʥ ʘʛʫʫʣʘʭ 

3. ʄᴇʥʭ ʮʵʚʜʵʛ, ʯʫʣʫʫʣʘʛ ʙװʭʠʡ ʭʫʨʜʩʳʥ ʜʘʚʭʘʨʛʘʜ 
ʙʘʡʛʫʫʣʩʘʥ ʘʛʫʫʣʘʭ 

4. ɹʘʡʛʘʣʠʡʥ ʘʛʫʡʛ ʘʰʠʛʣʘʥ ʙʘʡʛʫʫʣʩʘʥ ʘʛʫʫʣʘʭ 

5. ʆʣʙʦʨʣʦʣʪ ʭʠʡʩʵʥ ʭʠʡʥ ʙʦʣʦʥ ʛʘʟʨʳʥ ʪʦʩʥʳ ʦʨʜ 
ʛʘʟʨʳʥ ʘʰʠʛʣʘʣʪ ʜʫʫʩʩʘʥ ʭʵʩʵʛʪ ʙʘʡʛʫʫʣʩʘʥ 

ʘʛʫʫʣʘʭ. ʕʥʵ ʥʴ ʥװװʨʩʫʩʪᴇʨᴇʛʯᴇᴇʨ ʭʦʦʩʦʨʩʦʥ 

ʭʫʫʯʠʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʪʘʣʙʘʡʥʫʫʜ ʙᴇʛᴇᴇʜ ʭʠʡ 

ʭʘʜʛʘʣʘʭ ʟʦʨʠʫʣʘʣʪʘʘʨ ʜʘʭʠʥ ʘʰʠʛʣʘʭ 

ʙʦʣʦʤʞʪʦʡ. 

6. ʊʫʩʛʘʡ ʘʨʛʘʘʨ ʙʘʡʛʫʫʣʩʘʥ ʘʛʫʫʣʘʭ ʛʵʞ ʘʥʛʠʣʞ 

 ʟʜʵʛ [1]װ

ɻʘʟʨʳʥ ʛװʥʜ ʙʘʡʨʣʫʫʣʩʘʥ ʘʛʫʫʣʘʭʫʫʜʳʛ ʠʭ ʪᴇʣᴇʚ 

ʭʘʥʘʩʘʥ ʫʫʨʳʥ ʜʘʨʘʣʪ ʠʭʪʵʡ ʥװװʨʩ-ʫʩʪᴇʨᴇʛʯʠʡʥ 

ʭʠʡʥװװʜʠʡʛ ʘʛʫʫʣʞ ʭʘʜʛʘʣʘʭ ʟʦʨʠʫʣʘʣʪʘʘʨ ʙʘʨʴʞ 

ʙʘʡʛʫʫʣʜʘʛ. 

ɼʵʣʭʠʡʥ ʫʣʩ ʦʨʥʫʫʜʳʥ ʛʘʟʘʨ ʜʦʦʨʭ ʘʛʫʫʣʘʭʳʥ ʘʯ 

ʭʦʣʙʦʛʜʦʣ ʥʴ: 

1. ʕʨʯʠʤ ʭװʯʥʠʡ ʘʶʫʣʛװʡ ʙʘʡʜʘʣ: ʕʥʵ ʥʴ ʵʨʯʠʤ 
ʭװʯʥʠʡ ʜʵʜ ʙװʪʮʵʜ ʯʫʭʘʣ װװʨʵʛ ʛװʡʮʵʪʛʵʜʵʛ 

ʙᴇʛᴇᴇʜ ʥʠʡʣװװʣʵʣʪʠʡʥ ʪʘʩʘʣʜʘʣʪʘʘʩ ʭʘʤʛʘʘʣʞ, 

ʫʣʠʨʣʳʥ ʭʵʨʵʛʣʵʵʥʠʡ ʞʠʛʜ ʙʫʩʳʥ ʭʵʣʙʵʣʟʣʠʡʛ 

ʪʵʥʮʚʵʨʞװװʣʵʭ 

2. ɿʘʭ ʟʵʵʣʠʡʥ װװʨʵʛ: ʕʥʵ ʥʴ ʛʘʟʨʳʥ ʪʦʩʥʳ 

ʙװʪʵʵʛʜʵʭװװʥ, ʭʠʡʥ ʟʘʭ ʟʵʵʣʜ ʩʪʨʘʪʝʛʠʡʥ ʭᴇʨᴇʥʛᴇ 

ʙʦʣʞ ʵʨʵʣʪ ʙʘʛʘʪʘʡ װʝʜ ʭʘʜʛʘʣʘʭ, ʵʨʵʣʪ ʠʭʪʵʡ װʝʜ 

ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʜʦʛ.  

3. ɸʶʫʣʛװʡ ʙʘʡʜʣʳʥ ʘʨʛʘ ʭʵʤʞʵʵ: ʙʘʡʛʫʫʣʘʤʞ ʥʴ 
ʛʦʦʞʠʭʦʦʩ ʩʵʨʛʠʡʣʞ, ʭʘʜʛʘʣʘʭ ʘʞʠʣʣʘʛʘʘʥʳ 
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ʙװʨʵʥ ʙװʪʵʥ ʙʘʡʜʣʳʛ ʭʘʥʛʘʭʳʥ  ʪʫʣʜ ʘʶʫʣʛװʡ 

ʙʘʡʜʣʳʥ ʭʘʪʫʫ ʞʫʨʤʳʛ ʜʘʛʘʞ ʤᴇʨʜᴇʭ 

4. ɹʘʡʛʘʣʴ ʦʨʯʠʥʜ: ʘʤʴʪʘʥ ʫʨʛʘʤʘʣ, ʭװʨʵʵʣʵʥ ʙʫʡ 

ʦʨʯʥʳ ʵʢʦʩʠʩʪʝʤ ʙʦʣʦʥ ʛװʥʠʡ ʫʩʘʥʜ ʩᴇʨᴇʛ ʥᴇʣᴇᴇ 

 ʜʥʵʵʩ ʘʣʠʚʘʘ ʥᴇʣᴇᴇʣʣʠʡʛװװ ʡ ʙʘʡʭװʣʵʭʛװװʟװ

ʭʷʥʘʭ ʟʦʨʠʣʛʦʦʨ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ ʥᴇʣᴇᴇʣᴇʭ 

ʙʘʡʜʣʳʥ װʥʵʣʛʵʵʛ ʭʠʡʜʵʛ.  

5. ɹʘʨʠʣʛʘ ʫʛʩʨʘʣʪ, ʭʷʥʘʣʪ, ʦʥʮʛʦʡ ʙʘʡʜʣʳʥ װʝʜ 
ʭʘʨʠʫ ʘʨʛʘ ʭʵʤʞʵʵ ʘʚʘʭ ʟʵʨʵʛʪʵʡ ʭʦʣʙʦʦʪʦʡ ʭʘʪʫʫ 

ʜװʨʵʤʪʵʡ, ʪװװʥʠʡʛ ʤᴇʨʜᴇʞ ʘʞʠʣʣʘʭ 

6. ɻʝʦʬʠʟʠʢʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ 
ʜʵʚʰʠʣ ʥʴ ʛʘʟʘʨ ʜʦʦʨʭ ʘʛʫʫʣʘʭʘʜ ʪʦʭʠʨʦʤʞʪʦʡ 

ʛʝʦʣʦʛʠʡʥ ʪʦʛʪʮʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʯʘʜʚʘʨʳʛ 

ʩʘʡʞʨʫʫʣʩʘʥ 

7. ʍʘʜʛʘʣʘʭ ʪʘʣʙʘʡʥ ʙװʨʵʥ ʙװʪʵʥ ʙʘʡʜʣʳʛ ʭʷʥʘʭʳʥ 

ʪʫʣʜ ʰʠʣʵʥ ʢʘʙʝʣʠʡʥ ʤʵʜʨʵʛʯ, ʜʨʦʥ ʪʘʥʜʘʣʪ 

ʟʵʨʵʛ ʩʘʡʞʨʫʫʣʩʘʥ ʭʷʥʘʣʪʳʥ ʪʝʭʥʦʣʦʛʠʫʜ 

ʥʵʚʪʨװװʣʩʵʥ.  

ʋʣʩ ʦʨʥʫʫʜ ʛʘʟʘʨ ʜʦʦʨʭ ʘʛʫʫʣʘʭʳʛ ʟʦʭʠʮʫʫʣʘʭ ᴇᴇʨ 

ᴇᴇʨʠʡʥ ʜװʨʵʤʪʵʡ, ʊʫʭʘʡʣʙʘʣ ɸʅʋ ʥʴ ʭʦʣʙʦʦʥʳ 

ʵʨʯʠʤ ʭװʯʥʠʡ ʟʦʭʠʮʫʫʣʘʭ ʭʦʨʦʦʥʦʦʩ ʭʷʥʘʜʘʛ ʠʞ 

ʙװʨʵʥ ʟʦʭʠʮʫʫʣʘʣʪʳʥ ʪʦʛʪʦʣʮʦʦʪʦʡ, ʘʶʫʣʛװʡ 

ʙʘʡʜʘʣ, ʙʘʡʛʘʣʴ ʦʨʯʥʳʛ ʭʘʤʛʘʘʣʘʭʘʜ ʯʠʛʣʵʩʵʥ 

ʫʜʠʨʜʘʤʞʫʫʜʳʛ ʙʠʡ ʙʦʣʛʦʩʦʥ ʙʘʡʥʘ.  

ɻʘʟʨʳʥ ʜʦʦʨʭ ʛʘʟʨʳʥ ʪʦʩʥʳ ʙװʪʵʵʛʜʵʭװװʥʠʡ 

ʘʛʫʫʣʘʭʳʥ ʪʦʦʛ ʥʵʛ ʪʦʦʛʦʦʨ ʪᴇʜʠʡʣᴇʥ ʙʘʛʘ 

ʤʵʜʵʵʣʜʵʛ ʯ ʜʵʣʭʠʡ ʜʘʷʘʨ ʭʵʜʵʥ ʤʷʥʛʘʥ ʩʘʚ ʧʘʨʢ, 

ʘʛʫʡʥʫʫʜ ʙʘʡʜʘʛ. ʊʦʜʦʨʭʦʡ ʪʦʦ ʥʴ ʫʣʩ ʦʨʦʥ, ʙװʩ 

ʥʫʪʛʘʘʩ ʭʘʤʘʘʨʯ ʠʭʵʵʭʵʥ ʷʣʛʘʘʪʘʡ ʙʘʡʞ ʙʦʣʥʦ [1]. 

ʉװװʣʠʡʥ װʝʠʡʥ ʪʦʦʮʦʦʛʦʦʨ ʜʵʣʭʠʡʥ ʫʣʩ ʦʨʥʫʫʜʳʥ 

ʛʘʟʘʨ ʜʦʦʨʭ ʙʘʡʛʘʣʠʡʥ ʭʠʡʥ ʘʛʫʫʣʘʭʳʥ ʙʘʛʪʘʘʤʞ 

400 ʪʵʨʙʫʤ ʰʦʦ ʤʝʪʨ ʦʨʯʠʤ ʙʘʡʥʘ. ʐʠʥʵ ʥʵʵʣʪ, 

ʪʝʭʥʦʣʦʛʠʡʥ ʜʵʚʰʠʣ, ʵʨʯʠʤ ʭװʯʥʠʡ ʙʦʜʣʦʛʳʥ 

ᴇᴇʨʯʣᴇʣʪ, ʪᴇʣᴇʚʣᴇʣʪ ʟʵʨʛʵʵʩ ʰʘʣʪʛʘʘʣʘʥ 

ᴇᴇʨʯʣᴇʛʜᴇʞ ᴇʩʩᴇᴇʨ ʙʘʡʥʘ.  

ɸʅʋ-ʳʥ ʙʘʡʛʫʫʣʘʤʞʫʫʜʘʜ ʦʡʨʦʣʮʦʦʛʦʦʨ 100 

ʪʵʨʙʫʤ3 ʭʠʡ ʭʘʜʛʘʣʘʭ ʘʞʠʣʣʘʭ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ ʛʘʟʘʨ 

ʜʦʦʨʭ ʭʘʤʛʠʡʥ ʪʦʤ ʘʛʫʫʣʘʭʪʘʡ, 400 ʛʘʨʫʡ ʩʘʷ 

ʙʘʨʨʝʣʴ ʛʘʟʨʳʥ ʪʦʩʥʳ ʩʪʨʘʪʝʛʠʡʥ ʥᴇᴇʮʠʡʛ ʛʦʣʯʣʦʥ 

ʜʘʚʩʥʳ ʭʫʨʜʩʳʥ ʘʛʫʫʣʘʭʘʜ ʭʘʜʛʘʣʞ ʙʘʡʥʘ. ɽʚʨʦʧʳʥ 

ʭʦʣʙʦʦ ʥʠʡʪ 100 ʪʵʨʙʫʤ ʤʝʪʨ ʢʫʙ ʙʘʛʪʘʘʤʞʪʘʡ ʛʘʟʘʨ 

ʜʦʦʨʭ ʘʛʫʫʣʘʭʘʜ ʠʭ ʭʵʤʞʵʵʥʠʡ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ 

ʭʠʡʩʵʥ. ɹʅʍɸʋ, ʗʧʦʥ ʟʵʨʵʛ ʦʨʥʫʫʜ ʵʨʯʠʤ ʭװʯʥʠʡ 

ʘʶʫʣʛװʡ ʙʘʡʜʣʳʛ ʥʵʤʵʛʜװװʣʵʭʠʡʥ ʪʫʣʜ ʛʘʟʘʨ ʜʦʦʨʭ 

ʥᴇᴇʮᴇᴇ ʥʵʤʵʛʜװװʣʩʵʵʨ ʙʘʡʥʘ [5].  

ɻʘʟʘʨ ʜʦʦʨʭ ʘʛʫʫʣʘʭʳʥ ʙʘʛʪʘʘʤʞ, ʪʦʦ ʭʵʤʞʵʵʥʜ 

ʜʘʨʘʘʭ ʭװʯʠʥ ʟװʡʣʩ ʥᴇʣᴇᴇʣʞ ʙʘʡʞ ʙʦʣʦʭ ʶʤ. װתʥʜ:  

1. ɻʝʦʣʦʛʠʡʥ ʪʦʭʠʨʦʤʞʪʦʡ ʙʘʡʜʘʣ: ʪʦʭʠʨʦʤʞʪʦʡ 
ʛʝʦʣʦʛʠʡʥ ʪʦʛʪʦʮ ʙʘʡʛʘʘ ʵʩʵʭ ʥʴ ʛʘʟʘʨ ʜʦʦʨʭ 

ʘʛʫʫʣʘʭʳʥ ʙʦʣʦʤʞʠʜ ʥᴇʣᴇᴇʣᴇʭ ʯʫʭʘʣ ʭװʯʠʥ 

ʟװʡʣ. 

2. ɿʦʭʠʮʫʫʣʘʭ ʦʨʯʠʥ: ɿʘʩʛʠʡʥ ʛʘʟʨʳʥ ʙʦʜʣʦʛʦ, 

ʟʦʭʠʮʫʫʣʘʣʪ ʥʴ ʛʘʟʘʨ ʜʦʦʨʭ ʘʛʫʫʣʘʭʳʥ ʭᴇʛʞʣʠʡʛ 

ʜʵʤʞʠʭ ʵʩʚʵʣ ʭʷʟʛʘʘʨʣʘʭ ʭװʯʠʥ ʟװʡʣ. 

3. ɿʘʭ ʟʵʵʣʠʡʥ ʵʨʵʣʪ: ʕʨʯʠʤ ʭװʯʥʠʡ ʵʨʵʣʪʠʡʥ 

ʭʵʣʙʵʣʟʵʣ, ʷʣʘʥʛʫʷʘ ʫʣʠʨʣʳʥ ᴇᴇʨʯʣᴇʣʪ ʥʴ 

ʥʵʤʵʣʪ ʭʘʜʛʘʣʘʭ ʙʘʛʪʘʘʤʞʠʡʥ ʭʵʨʵʛʮʵʵʥʜ 

ʥᴇʣᴇᴇʣʥᴇ. 

4. ʊʝʭʥʦʣʦʛʠʡʥ ʜʵʚʰʠʣ: ᴆʨᴇʤʜʣᴇʛ, ʭʘʜʛʘʣʘʭ 

ʪʝʭʥʦʣʦʛʠʡʥ ʰʠʥʵʯʣʵʣ ʥʴ ʦʜʦʦ ʙʘʡʛʘʘ ʭװʯʠʥ 

ʯʘʜʣʳʛ ʠʣװ װװʨ ʘʰʠʛʪʘʡ ʘʰʠʛʣʘʭ ʵʩʚʵʣ ʰʠʥʵ 

ʘʛʫʫʣʘʭʳʥ ʪʘʣʙʘʡʛ ʭᴇʛʞװװʣʵʭ ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʭ 

ʟʵʨʵʛ ʶʤ.  

ᴆʈᴆʄɼʃᴆɻʀʁʅ ʊɽʍʅʆʃʆɻʀʁʅ תתʈʕɻ: 

ɻʘʟʨʳʥ ʜʦʦʨʭ ʘʛʫʫʣʘʭ ʙʘʨʠʭʘʜ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ ʦʨʦʣʮʦʦ ʘʩʘʨ ʠʭ ʶʤ. 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠ ʥʴ ʛʘʟʘʨ ʜʦʦʨʭ ʘʛʫʫʣʘʭ 

ʙʘʨʠʭʘʜ ʜʘʨʘʘʭ װװʨʵʛʪʵʡ. װתʥʜ:  

1. ʊʘʣʙʘʡʥ װʥʵʣʛʵʵ ʙʘ ʭʘʡʛʫʫʣ 

ü ɻʝʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘ: ᴆʨᴇʤʜʣᴇʛ ʵʭʣʵʭʵʵʩ ᴇʤʥᴇ 
ʪʫʭʘʡʥ ʪʘʣʙʘʡʥ ʪʦʭʠʨʦʤʞʪʦʡ ʵʩʵʭʠʡʛ ʪʦʛʪʦʦʭ 

ʟʦʨʠʣʛʦʦʨ ʛʝʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘʛ ʷʚʫʫʣʜʘʛ. װתʥʜ 

ʯʫʣʫʫʣʛʠʡʥ ʪʦʛʪʦʮ, ʩװʚʵʨʭʵʛ ʯʘʥʘʨ, ʥʵʚʯʠʣʪ 

ʙʦʣʦʥ ʙʫʩʘʜ ʛʝʦʣʦʛʠʡʥ ʰʠʥʞ ʯʘʥʘʨʫʫʜʳʥ 

ʪʘʣʘʘʨʭ ʤʵʜʵʵʣʣʠʡʛ ʮʫʛʣʫʫʣʘʭ ʟʦʨʠʣʛʦʦʨ 

ʭʘʡʛʫʫʣʳʥ ʮʦʦʥʦʛ ᴇʨᴇʤʜᴇʭ ʙʦʣʦʤʞʪʦʡ. 

ü ɻʘʟʘʨ ʭᴇʜʣᴇʣʪʠʡʥ ʩʫʜʘʣʛʘʘ: ɻʘʟʘʨ ʭᴇʜʣᴇʣʪʠʡʥ 
ʜʵʚʰʠʣʪʵʪ ʘʨʛʘ ʪʝʭʥʠʢʠʡʛ ʛʘʟʨʳʥ ʛʘʜʘʨʛʳʥ 

ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʟʫʨʘʛʣʘʣʳʛ ʛʘʨʛʘʭ, ʭʘʜʛʘʣʘʭ 

ʙʦʣʦʤʞʠʪ ʪʦʛʪʮʳʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʘʰʠʛʣʘʭ. 

2.  ᴆʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʠʢ 

ü ᴆʨᴇʤʜʣᴇʛʠʡʥ ʪᴇʨʣװװʜ: 

ü ɹʦʩʦʦ ᴇʨᴇʤʜʣᴇʛ ʥʴ: ʭʠʡ ʭʘʜʛʘʣʘʛʜʘʭ ʛװʥ, ʛװʥʠʡ 
ʪʦʛʪʦʮ ʨʫʫ ʥʵʚʪʨʵʭʵʜ ʘʰʠʛʣʘʜʘʛ. 

ü ʍʵʚʪʵʵ ᴇʨᴇʤʜʣᴇʛ ʥʴ: ʟʘʨʠʤʜʘʘ ʭʠʡʥ ʰʘʭʘʭ, 

ʩʦʨʦʭ װʨ ʘʰʛʠʡʛ ʥʵʤʵʛʜװװʣʵʭʠʡʥ ʪʫʣʜ 

ʘʛʫʫʣʘʭʳʥ ʬʦʨʤʘʮ (ϮϮʩʵʭ ʥϺʭʮϺʣ ʥʴ ʠʞʠʣ 

ʪϺʩʪʵʡ ʙʘʡʛʘʣʠʡʥ ʯʫʣʫʫʣʛʠʡʥ ʥʵʛʜʵʣ)-ʪʘʡ 

ʭʘʨʴʮʘʭ ʭʵʩʛʠʡʛ ʥʵʤʵʛʜװװʣʵʭ ʟʘʤʘʘʨ ʘʰʠʛʣʘʜʘʛ. 

ü ʏʠʛʣʵʣʪʵʡ ᴇʨᴇʤʜʣᴇʛ: ʵʥʵ ʪʝʭʥʠʢ ʥʴ 

ʦʧʝʨʘʪʦʨʫʫʜʘʜ ʷʥʟ ʙװʨʠʡʥ ᴇʥʮʛᴇᴇʨ ᴇʨᴇʤʜᴇʭ 

ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʜʦʛ ʙᴇʛᴇᴇʜ ʛʘʟʨʳʥ ʛʘʜʘʨʛʳʛ 

ʭᴇʥʜᴇʭʛװʡʛʵʵʨ ʪʦʜʦʨʭʦʡ ʪʦʛʪʦʮ ʨʫʫ ʥʵʚʪʨʵʭʵʜ 

ʘʰʠʛʣʘʛʜʜʘʛ.  

3. ʍᴇʥʜʠʡ װװʩʵʭ 

ü ʆʣʙʦʨʣʦʣʪ: ʟʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ, ʪʫʭʘʡʣʙʘʣ 

ʜʘʚʩʥʳ ʭʫʨʜʘʩʪ, ʛʘʟʘʨ ʜʦʦʨʭ ʘʛʫʫʣʘʭʳʛ ʙʠʡ 

ʙʦʣʛʦʭʦʜ ʫʫʩʤʘʣ ʦʣʙʦʨʣʦʣʪʳʛ ʘʰʠʛʣʘʜʘʛ. 

ɼʘʚʩʥʳ ʪʦʛʪʦʮ ʨʫʫ ʫʩ ʰʘʭʘʥ ʫʫʩʛʘʞ, ʫʣʤʘʘʨ  

ʛʘʟʘʨ ʜʦʦʨʭ ʘʛʫʫʣʘʭʘʘʨ ʘʰʠʛʣʘʞ ʙʦʣʦʭ ʘʛʫʡ 

 .ʩʛʵʥʵװװ

ü ʄʘʣʪʘʣʪ: ʯʫʣʫʫʣʛʠʡʥ ʪʦʛʪʮʳʥ ʭʫʚʴʜ ʝʨʜʠʡʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʠʢʠʡʛ ʤʘʣʪʘʞ, ʭʠʡ ʭʘʜʛʘʣʘʭ 

ʘʛʫʫʣʘʭ ʙװʭʠʡ ʪʦʤ ʭᴇʥʜʠʡ װװʩʛʵʭ ʙʦʣʦʤʞʪʦʡ. 

4. ʍʫʜʘʛ ʙʘʨʠʭ 

ü ʍʫʜʛʠʡʥ ʟʘʛʚʘʨ: ʮʦʦʥʦʛʠʡʛ ʟᴇʚ ʪᴇʣᴇʚʣᴇʭ ʥʴ ʭʠʡ 
ʭʘʜʛʘʣʘʭʪʘʡ ʭʦʣʙʦʦʪʦʡ ʜʘʨʘʣʪʳʛ ʪʵʩʚʵʨʣʵʭ 

ʯʘʜʚʘʨʪʘʡ ʙʘʡʭ ʶʤ. װתʥʜ ʪʦʭʠʨʦʭ ʷʥʜʘʥʛʠʡʥ 

ʤʘʪʝʨʠʘʣʳʛ ʩʦʥʛʦʭ, ʭʫʜʛʠʡʥ ʮʦʦʥʦʛʠʡʥ 

ʪʦʭʠʨʛʦʦ ʟʵʨʵʛ ʦʨʥʦ. 

ü ʎʝʤʝʥʪʣʵʭ: ᴇʨᴇʤʜʩᴇʥʠʡ ʜʘʨʘʘ ʭʫʜʛʠʡʥ 

ʮʦʦʥʦʛʠʡʛ ʙʠʪװװʤʞʣʵʭ, ʦʡʨ ʦʨʯʤʳʥ ʪʦʛʪʦʮ ʨʫʫ 

ʭʠʡ ʘʣʜʘʛʜʘʭʘʘʩ ʩʵʨʛʠʡʣʵʭ ʟʦʨʠʣʛʦʦʨ ʠʭʵʚʯʣʵʥ 

ʘʰʠʛʣʘʜʘʛ. ʍʘʜʛʘʣʘʭ ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʙװʨʵʥ 



 
 

 

 

ʙװʪʵʥ ʙʘʡʜʣʳʛ ʭʘʥʛʘʭʳʥ ʪʫʣʜ ʮʝʤʝʥʪʣʵʭ ʘʨʛʘ ʥʴ 

ʯʫʭʘʣ װʨ ʜװʥʪʵʡ. 

5. ʍʷʥʘʣʪ, ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵ 

ü ʍʫʜʛʠʡʥ ʙװʨʵʥ ʙװʪʵʥ ʙʘʡʜʣʳʛ ʰʘʣʛʘʭ: ʍʫʜʛʠʡʥ 
ʙװʨʵʥ ʙװʪʵʥ ʙʘʡʜʣʳʛ ʪʦʛʪʤʦʣ ʭʷʥʘʞ ʙʘʡʭ ʥʴ 

ʮʦʦʨʭʦʡ, ʵʚʜʨʵʣ ʙʘʡʭʛװʡ ʵʩʵʭʠʡʛ 

ʙʘʪʘʣʛʘʘʞʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. װתʥʜ ʜʘʨʘʣʪʳʥ 

ʩʦʨʠʣ ʙʦʣʦʥ ʙʫʩʘʜ װʥʵʣʛʵʵʥʠʡ ʘʨʛʫʫʜ ʙʘʛʪʘʞ 

ʙʦʣʥʦ. 

6. ɸʶʫʣʛװʡ ʙʘʡʜʣʳʥ ʪʘʣʘʘʨ ʘʥʭʘʘʨʘʭ ʟװʡʣʩ 

ü ʕʨʩʜʵʣʠʡʥ װʥʵʣʛʵʵ: ᴇʨᴇʤʜʣᴇʛʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ 
ʥʴ ʛʘʟʘʨ ʜʦʦʨʭ ʭʠʡ ʭʘʜʛʘʣʘʭʪʘʡ ʭʦʣʙʦʦʪʦʡ 

ʙʦʣʟʦʰʛװʡ ʘʶʫʣʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʵʨʩʜʵʣʠʡʥ ʮʦʛʮ 

 .ʥʵʣʛʵʵʛ ʘʛʫʫʣʩʘʥ ʙʘʡʭ ʸʩʪʦʡװ

ü ʆʥʮʛʦʡ ʙʘʡʜʣʳʥ װʝʜ ʘʚʘʭ ʘʨʛʘ ʭʵʤʞʵʵʥʠʡ 

ʪᴇʣᴇʚʣᴇʣʪ: ᴆʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠ ʥʴ ʙʘʨʠʣʛʳʥ 

ʙʦʣʦʥ ʘʰʠʛʣʘʣʪʳʥ ʷʚʮʘʜ ʛʘʨʯ ʙʦʣʟʦʰʛװʡ ʦʩʣʳʛ 

ʟʦʭʠʮʫʫʣʘʭ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ ʙʦʣʦʥ ʦʩʣʳʥ 

ʭʘʨʠʫ ʘʨʛʘ ʭʵʤʞʵʵʥʠʡ ʪᴇʣᴇʚʣᴇʛᴇᴇʛ ʘʛʫʫʣʩʘʥ 

ʙʘʡʭ ʸʩʪʦʡ. 

7. ɿʦʭʠʮʫʫʣʘʣʪʳʥ ʥʠʡʮʵʣ 

ü ᴆʨᴇʤʜʣᴇʛʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʥʴ ʠʭʵʚʯʣʵʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥʘʨʠʡʚʯʠʣʩʘʥ 

ʪʘʡʣʘʥ, ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ ʥᴇʣᴇᴇʣᴇʭ ʙʘʡʜʣʳʥ 

 ʡ ʙʘʡʜʣʳʥ ʘʨʛʘ ʭʵʤʞʵʵʛװʥʵʣʛʵʵ, ʘʶʫʣʛװ

ʙʘʛʪʘʘʩʘʥ ʟʦʭʠʮʫʫʣʘʣʪʳʥ ʰʘʘʨʜʣʘʛʘʜ ʥʠʡʮʩʵʥ 

ʙʘʡʭ ʸʩʪʦʡ. 

ɻʘʟʨʳʥ ʜʦʦʨʭ ʘʛʫʫʣʘʭ ʙʘʨʠʭ, ʙװʪʵʵʛʜʵʭװװʥ 

ʭʘʜʛʘʣʘʭ ʰʠʡʜʵʣ ʥʴ: ʵʨʯʠʤ ʭװʯ, ʘʶʫʣʛװʡ ʙʘʡʜʘʣ, 

ʵʢʦʣʦʛʠʡʥ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʣʳʛ ʭʘʥʛʘʭʘʜ ʯʫʭʘʣ 

  .ʨʵʛʪʵʡװװ

ʕʨʯʠʤ ʭװʯʥʠʡ ʵʨʵʣʪ ʭʵʨʵʛʮʵʵ ᴇʩᴇʞ, 

ᴇᴇʨʯʣᴇʛʜᴇʭʠʡʥ ʭʵʨʵʵʨ ʙʘʡʥʛʳʥ ʰʠʥʵʯʣʵʣ, ʘʶʫʣʛװʡ 

ʙʘʡʜʣʳʥ ʩʪʘʥʜʘʨʪʳʛ ʜʘʛʘʞ ʤᴇʨʜᴇʭ ʥʴ ʛʘʟʘʨ ʜʦʦʨʭ 

ʘʛʫʫʣʘʭʳʥ ʪʦʛʪʚʦʨʪʦʡ ʰʠʡʜʣװװʜʠʡʛ ʜʵʣʭʠʡ ʜʘʷʘʨ 

ʭᴇʛʞװװʣʵʭʵʜ ʯʫʭʘʣ װװʨʵʛ ʛװʡʮʵʪʛʵʩʵʵʨ ʙʘʡʥʘ. 

2023 ʦʥʳ ʙʘʡʜʣʘʘʨ ʫʣʩ ʦʨʥʫʫʜ ʵʢʦʣʦʛʠʡʥ ʘʶʫʣʛװʡ 

ʙʘʡʜʣʳʛ ʭʘʥʛʘʭ, ʭװʣʵʤʞʠʡʥ ʭʠʡʥ ʷʣʛʘʨʘʣʪʳʛ 

ʙʫʫʨʫʫʣʘʭ ʟʘʨʠʤ ʦʥʮʣʦʭ ʘʤʣʘʣʪʫʫʜʳʛ ʜʦʦʨ 

ʭʘʨʫʫʣʘʚ. 

1. ɸʅʋ:2030 ʦʥ ʛʵʭʵʜ ʭװʣʵʤʞʠʡʥ ʭʠʡʥ ʷʣʛʘʨʣʳʛ 

2005 ʦʥʳ ʪװʚʰʥʵʵʩ 50-52 ʭʫʚʠʘʨ ʙʫʫʨʫʫʣʘʭ ʟʦʨʠʣʪ 

ʪʘʚʴʩʘʥ. 

2. ɽʚʨʦʧʳʥ ʭʦʣʙʦʦ: 2030 ʦʥ ʛʵʭʵʜ ʫʪʘʘʛ 1990 ʦʥʳ 

ʪװʚʰʥʵʵʩ 55 ʭʫʚʠʘʨ ʙʫʫʨʫʫʣʞ, 2050 ʦʥ ʛʵʭʵʜ ʫʫʨ 

ʘʤʴʩʛʘʣʳʥ ʪᴇʚʠʡʛ ʩʘʭʠʭ ʟʦʨʠʣʪ ʪʘʚʴʞ ʙʘʡʥʘ. 

3. ʀʭ ɹʨʠʪʘʥʠ: 2030 ʦʥ ʛʵʭʵʜ 1990 ʦʥʳ ʪװʚʰʥʵʵʩ 

68%-ʠʘʨ, 2050 ʦʥ ʛʵʭʵʜ ʷʣʛʘʨʘʣʪʳʛ ʮʵʚʵʨ ʪʵʛʣʵʭ 

ʟʦʨʠʣʪ ʪʘʚʴʩʘʥ. 

4. ʍʷʪʘʜ: 2030 ʦʥ ʛʵʭʵʜ ʥװװʨʩʭװʯʣʠʡʥ ʭʠʡʥ 

ʷʣʛʘʨʫʫʣʘʣʪʳʛ ʜɻɻʜ ʮʵʛʪʵʵ ʭװʨʥʵ ʛʵʞ ʘʤʣʘʞ, 2060 

ʦʥ ʛʵʭʵʜ ʥװװʨʩʭװʯʣʠʡʥ ʭʠʡʛ ʩʘʘʨʤʘʛʞʫʫʣʘʭ ʟʦʨʠʣʪ 

ʪʘʚʠʥ, 2030 ʦʥ ʭװʨʪʵʣ ʪʦʜʦʨʭʦʡ ʭʫʚʠʘʨ 

ʙʫʫʨʫʫʣʘʭʛװʡ. 

5. ʕʥʵʪʭʵʛ: 2030 ʦʥ ʛʵʭʵʜ ʷʣʛʘʨʣʳʥ ʵʨʯʤʠʡʛ (ɼʅɹ-

ʠʡ ʥʵʛʞʠʜ ʥʦʛʜʦʭ ʷʣʛʘʨʘʣʪ) 2005 ʦʥʳ ʪװʚʰʥʵʵʩ 33-

35%-ʠʘʨ ʙʫʫʨʫʫʣʞ, ʯʫʣʫʫʞʩʘʥ ʪװʣʰʠʥʜ ʩʫʫʨʠʣʩʘʥ 

ʵʨʯʠʤ ʭװʯ װʡʣʜʚʵʨʣʵʭ ʭװʯʠʥ ʯʘʜʣʳʛ ʥʵʤʵʛʜװװʣʵʭ 

 .ʣʵʵʩʵʥװʨʵʛ ʭװװ

6. ʗʧʦʥ:2030 ʦʥ ʛʵʭʵʜ ʭװʣʵʤʞʠʡʥ ʭʠʡʥ ʷʣʛʘʨʣʳʛ 

2013 ʦʥʳ ʪװʚʰʥʵʵʩ 46%-ʠʘʨ ʙʫʫʨʫʫʣʘʭ ʟʦʨʠʣʪ 

ʜʵʚʰװװʣʞ, 2050 ʦʥ ʛʵʭʵʜ ʮʵʚʵʨ ʙʦʭʠʨʜʦʣʛװʡ ʙʦʣʛʦʭ 

ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʟʦʨʠʣʪʳʛ ʜʵʚʰװװʣʩʵʥ. 

7. ʂʘʥʘʜ: 2030 ʦʥ ʛʵʭʵʜ ʫʪʘʘʛ 2005 ʦʥʳ ʪװʚʰʥʵʵʩ 

40-45%-ʠʘʨ ʙʫʫʨʫʫʣʞ, 2050 ʦʥ ʛʵʭʵʜ ʮʵʚʵʨ 

ʙʦʭʠʨʜʦʣʛװʡ ʙʦʣʛʦʭ ʟʦʨʠʣʪ ʪʘʚʴʩʘʥ. 

8. ɸʚʩʪʨʘʣʠ: 2030 ʦʥ ʛʵʭʵʜ 2005 ʦʥʳ ʪװʚʰʥʵʵʩ 43%-

ʠʘʨ ʙʫʫʨʫʫʣʘʭ ʟʦʨʠʣʪ ʪʘʚʴʞ, 2050 ʦʥ ʛʵʭʵʜ ʫʪʘʘʛ 

ʮʵʚʵʨ ʪʵʛʣʵʭ ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʟʦʨʠʣʪʳʛ ʜʵʚʰװװʣʞ 

ʙʘʡʥʘ. 

9. ᴆʤʥᴇʜ ʉʦʣʦʥʛʦʩ: 2030 ʦʥ ʛʵʭʵʜ ʭװʣʵʤʞʠʡʥ ʭʠʡʥ 

ʷʣʛʘʨʣʳʛ 2018 ʦʥʳ ʪװʚʰʥʵʵʩ 40%-ʠʘʨ ʙʫʫʨʫʫʣʞ, 

2050 ʦʥ ʛʵʭʵʜ ʮʵʚʵʨ ʪʵʛʪ ʭװʨʛʵʭ ʟʦʨʠʣʪ ʪʘʚʴʩʘʥ. 

10. ɹʨʘʟʠʣ:2025 ʦʥ ʛʵʭʵʜ ʫʪʘʘʛ 2005 ʦʥʳ ʪװʚʰʥʵʵʩ 

37%-ʠʘʨ ʙʫʫʨʫʫʣʞ, 2030 ʦʥ ʛʵʭʵʜ ʮʘʘʰʠʜ 43%-ʠʘʨ 

ʙʫʫʨʫʫʣʘʭ ʟʦʨʠʣʪ ʪʘʚʴʩʘʥ. ʄᴇʥ ʦʣʦʥ ʫʣʩ ʦʨʥʫʫʜ 

ʠʭʵʚʯʣʵʥ 2050 ʦʥ ʵʩʚʵʣ ʪװװʥʵʵʩ ʭʦʡʰʠʭ ʭʫʛʘʮʘʘʥʜ 

ʙʦʭʠʨʜʣʳʛ ʙʫʫʨʫʫʣʘʭʘʜ ʯʠʛʣʵʩʵʥ ʫʨʪ ʭʫʛʘʮʘʘʥʳ 

ʘʤʣʘʣʪʫʫʜʳʛ ʭװʣʵʵʩʵʥ.ʕʜʛʵʵʨ ʘʤʣʘʣʪʳʥ ʦʥʮʣʦʛ ʥʴ 

ʫʣʩ ʪᴇʨ, ʵʜʠʡʥ ʟʘʩʘʛ, ʥʠʡʛʤʠʡʥ ʭװʯʠʥ ʟװʡʣʩ, ʪʵʨ 

ʜʫʥʜʘʘ װʥʜʵʩʥʠʡ ʙʦʜʣʦʛʦ, ʦʣʦʥ ʫʣʩʳʥ ʭʵʣʵʣʮʵʵʨ 

ʟʵʨʵʛʪ װʥʜʵʩʣʵʥ ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʦʣʦʭ ʶʤ [2]. 

 

ɼתɻʅʕʃʊ 

ɼʵʣʭʠʡʥ ʛʘʟʘʨ ʜʦʦʨʭ ʙʘʡʛʘʣʠʡʥ ʭʠʡʥ ʘʛʫʫʣʘʭʳʥ 

ʭװʯʠʥ ʯʘʜʘʣ ʘʩʘʨ ʠʭ ʙʦʣʦʚʯ ʵʨʯʠʤ ʭװʯʥʠʡ 

ʣʘʥʜʰʘʬʪ ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʘʡʛʘʘ ʥᴇʭʮᴇʣʜ ʪװװʥʠʡ 

ʭᴇʛʞʠʣ, ʘʰʠʛʣʘʣʪʘʜ ʥᴇʣᴇᴇʣʞ ʙʦʣʦʭ ʷʥʟ ʙװʨʠʡʥ 

ʭװʯʠʥ ʟװʡʣʵʵʩ ʰʘʣʪʛʘʘʣʜʘʛ ʙʘʡʥʘ.  

ɻʘʟʘʨ ʜʦʦʨ ʘʶʫʣʛװʡ ʭʘʜʛʘʣʘʭ ʮʦʛʮ ʘʨʛʫʫʜ ʥʴ 

ʛʝʦʣʦʛʠʡʥ װʥʵʣʛʵʵ, ʜʵʚʰʠʣʪʵʪ ʠʥʞʝʥʝʨʠʡʥ ʘʨʛʘ 

ʪʝʭʥʠʢ, ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ ʥʘʡʜʚʘʨʪʘʡ ʘʨʛʘ ʭʵʤʞʵʵ, 

ʭʫʫʣʴ ʪʦʛʪʦʦʤʞʠʡʛ ʜʘʛʘʞ ʤᴇʨʜᴇʭ, ʙʘʡʥʛʳʥ 

ʭʷʥʘʣʪʳʛ ʭʦʩʣʫʫʣʩʘʥ ʙʘʡʜʘʛ ʙʘʡʥʘ.  

ɹʘʡʛʘʣʠʡʥ ʭʠʡ ʙʦʣʦʥ LPG-ʠʡʥ ʵʨʵʣʪ ʭʵʨʵʛʮʵʵ 

ᴇʩʩᴇᴇʨ ʙʘʡʛʘʘ ᴇʥᴇᴇ װʝʜ װʨ ʘʰʠʛʪʘʡ, ʘʶʫʣʛװʡ ʛʘʟʘʨ 

ʜʦʦʨʭ ʘʛʫʫʣʘʭʳʥ ʰʠʡʜʣװװʜʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭ ʥʴ 

ʵʨʯʠʤ ʭװʯʥʠʡ ʘʶʫʣʛװʡ ʙʘʡʜʘʣ, ʙʘʡʛʘʣʴ ʦʨʯʥʳ 

ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʣʳʛ ʭʘʥʛʘʭʘʜ ʯʫʭʘʣ װװʨʵʛ 

ʛװʡʮʵʪʛʵʥʵ.  

ʆʣʦʥ ʫʣʩʳʥ ʛʵʨʵʵʥʠʡ ʥʵʛ ʭʵʩʵʛ ʭװʣʵʤʞʠʡʥ ʭʠʡʥ 

ʷʣʛʘʨʣʳʛ ʙʫʫʨʫʫʣʘʭ ʘʤʣʘʣʪʫʫʜʳʛ ʦʣʦʥ ʫʣʩ ʘʚʩʘʥ. 

ʕʜʛʵʵʨ ʘʤʣʘʣʪʫʫʜ ʥʴ ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ ʙʘʡʜʘʛ 

ʙᴇʛᴇᴇʜ ʛʦʣ ʪᴇʣᴇʚ ʩʫʫʨʴ ʞʠʣʵʵʩ (ʠʭʵʚʯʣʵʥ 2005 ʦʥ) 

ʟʦʨʠʣʪʦʪ ʞʠʣʵʵʩ (ʠʭʵʚʯʣʵʥ 2030 ʵʩʚʵʣ 2050 ʦʥ) 

ʭʫʚʠʘʨ ʙʫʫʨʫʫʣʩʘʥ ʙʘʡʜʣʘʘʨ ʠʣʵʨʭʠʡʣʵʛʜʜʵʛ [2]. 

ʄʘʥʘʡ ʫʣʩʳʥ ʭʫʚʴʜ 2030 ʦʥʜ ʭװʣʵʤʞʠʡʥ ʭʠʡʥ 

ʷʣʛʘʨʣʳʛ 22.8%-ʠʘʨ ʙʫʫʨʫʫʣʘʭʘʘʨ ʘʤʣʘʣʪ ᴇʛʩᴇʥ 

ʙᴇʛᴇᴇʜ ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʵʭ װװʩʚʵʨʪ 

ʰʠʣʞʠʭʵʵʨ ʟʦʨʴʞ ʙʘʡʛʘʘ ᴇʥᴇᴇ ʮʘʛʪ ʩʵʨʛʵʵʛʜʵʭ 

ʵʨʯʠʤ ʭװʯʥʠʡ ʰʠʡʜʣװװʜ ʛʘʨʯ ʙʘʡʛʘʘ ʥʴ, ʪװװʥʠʡ 

ʜʦʪʦʨ ʥʵʛʵʥ ʮʘʛʪ ʛʘʟʨʳʥ ʜʦʦʨ ʰʠʥʛʵʨװװʣʩʵʥ ʭʠʡ, 

ʫʫʨʰʠʤʪʛʘʡ ʙװʪʵʵʛʜʵʭװװʥ ʭʘʜʛʘʣʘʭ ʦʥʦʣ ʘʨʛʘ ʟװʡ, 

ʭʫʚʠʣʙʘʨ ʜʵʚʰװװʣʩʵʥ ʩʘʥʘʘʯʠʣʛʘ, ʪʫʨʰʠʣʪ-

ʩʫʜʘʣʛʘʘʥʜ ʘʞ ʘʭʫʡ ʥʵʛʞ ʙʘʡʛʫʫʣʣʘʛʫʫʜ ʭʘʤʪʨʘʥ 

ʛʘʟʘʨ ʜʦʦʨʭ ʘʛʫʫʣʘʭ ʙʘʨʠʭ ʛװʡʮʵʪʛʵʭ װװʨʛʠʡʥ ʪʘʣʘʘʨ 

ʷʨʠʣʮʘʞ ʙװʪʵʵʥ ʙʘʡʛʫʫʣʘʣʪ ʭʠʡʛʜʵʭ ʤʘʛʘʜʛװʡ ʶʤ.  



 
 

 

 

ɽʨ ʥʴ ʛʘʟʨʳʥ ʪʦʩ, ʭʠʡʛ ʛʘʟʘʨ ʜʦʦʨ ʭʘʜʛʘʣʘʭ ʥʴ 

ʵʨʯʠʤ ʭװʯʥʠʡ ʘʶʫʣʛװʡ ʙʘʡʜʘʣ, ʭʘʥʛʘʤʞʠʡʥ 

ʤʝʥʝʞʤʝʥʪʵʜ ʠʭʵʵʭʵʥ ʭʫʚʴ ʥʵʤʵʨʪʵʡ ʙʦʣʥʦ.  

ɼʵʣʭʠʡ ʜʘʭʠʥʜ ʵʨʯʠʤ ʭװʯ ʭʫʨʠʤʪʣʫʫʣʘʭ ʵʨʵʣʪ 

ʥʵʤʵʛʜʵʞ, ʷʣʘʥʛʫʷʘ ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʵʭ 

 ,ʯʥʠʡ ʭʘʥʛʘʤʞװʩʚʵʨ ʥʵʤʵʛʜʵʭʠʡʥ ʭʵʨʵʵʨ ʵʨʯʠʤ ʭװװ

ʥʠʡʣװװʣʵʣʪʠʡʥ ʭʵʣʙʵʣʟʣʠʡʛ ʟʦʭʠʮʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ 

ʛʘʟʘʨ ʜʦʦʨʭ ʘʛʫʫʣʘʭʳʥ ʰʠʡʜʣװװʜʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭ 

ʩʦʥʠʨʭʦʣ ʥʵʤʵʛʜʩʵʵʨ ʙʘʡʥʘ. 

ʄᴇʥ ʦʜʦʦ ʙʘʡʛʘʘ ʛʘʟʘʨ ʜʦʦʨʭ ʙʘʡʛʫʫʣʘʤʞʫʫʜ ʜʘʭʴ 

ʫʩʪᴇʨᴇʛʯʠʡʥ ʘʛʫʫʣʘʭʳʛ ʥʵʛʪʛʵʭ ʥʴ ʫʩʪᴇʨᴇʛʯʠʡʥ 

ʵʜʠʡʥ ʟʘʩʘʛʪ ʰʠʣʞʠʭʵʜ ʜʵʤʞʣʵʛ װʟװװʣʵʭ ʘʨʛʘ 

ʭʵʨɻʛʩʵʣ ʙʦʣʛʦʥ ʩʫʜʘʣʞ ʙʘʡʥʘ. 

ɻʘʟʘʨ ʜʦʦʨ ʰʠʥʛʵʨװװʣʩʵʥ ʭʠʡʥ ʘʛʫʫʣʘʭ ʙʘʨʠʭ ʦʣʦʥ 

ʫʣʩʳʥ ʪʫʨʰʣʘʛʘʘʩ ʭʘʨʘʭʘʜ ʘʶʫʣʛװʡ, װʨ ʘʰʠʛʪʘʡ 

ʘʞʠʣʣʘʭʘʜ ʭʫʚʴ ʥʵʤʨʵʵ ʦʨʫʫʣʜʘʛ ʦʣʦʥ ʪᴇʨʣʠʡʥ ʘʨʛʘ, 

ʪʝʭʥʦʣʦʛʠ, ʟʦʭʠʮʫʫʣʘʣʪʳʥ ʪʦʛʪʦʣʮʦʦʛ ʥʵʚʪʨװװʣʞ 

ʙʘʡʥʘ.  

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠ ʥʴ ʛʘʟʘʨ ʜʦʦʨʭ ʭʠʡʥ 

ʘʛʫʫʣʘʭʳʥ ʙʘʨʠʣʛʳʥ ʩʘʣʰʛװʡ ʭʵʩʵʛ ʙᴇʛᴇᴇʜ ʪʘʣʙʘʡʛ 

ʩʦʥʛʦʭ, ᴇʨᴇʤʜᴇʭᴇᴇʩ ʵʭʣʵʵʜ ʭʫʜʛʠʡʥ ʙװʨʵʥ ʙװʪʵʥ 

ʙʘʡʜʘʣ, ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ ʤʝʥʝʞʤʝʥʪ ʭװʨʪʵʣ ʙװʭ 

ʟװʡʣʜ ʥᴇʣᴇᴇʣʜᴇʛ. 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ ʜʵʚʰʠʣ ʥʴ 

ʵʜʛʵʵʨ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ װʨ ʘʰʠʛ, ʘʶʫʣʛװʡ ʙʘʡʜʣʳʛ 

ʩʘʡʞʨʫʫʣʞ, ʦʨʯʠʥ װʝʠʡʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʜʵʜ ʙװʪʮʠʡʥ 

ʯʫʭʘʣ ʙװʨʵʣʜʵʭװװʥ ʭʵʩʵʛ ʙʦʣʞ ʙʘʡʥʘ. ʍʠʡʥ 

ʘʛʫʫʣʘʭʳʥ ʵʨʵʣʪ ʥʵʤʵʛʜʵʭʠʡʥ ʭʵʨʵʵʨ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʪʝʭʥʦʣʦʛʠʡʥ ʰʠʥʵʯʣʵʣ ʥʴ ʛʘʟʘʨ ʜʦʦʨʭ ʘʛʫʫʣʘʭʳʥ 

ʰʠʡʜʣװװʜʠʡʛ ʦʥʦʚʯʪʦʡ ʙʦʣʛʦʭʦʜ ʠʣװװ ʯʫʭʘʣ װװʨʵʛ 

ʛװʡʮʵʪʛʵʞ ʙʘʡʥʘ.  
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(UNFCCC) united nations framework convention on climate 

change (unfccc). (2015) paris agreement 

[3] ʎ.ɹʘʛʤʠʜ ñʍᴇʜᴇʣʛװװʨʠʡʥ ʰʘʪʘʭʫʫʥʳ ʯʘʥʘʨ ʩʘʡʞʨʫʫʣʘʛʯ 
ʥʵʤʵʣʪ ʙʘ ʥʵʤʵʛʜʣװװʜò ʋɹ. 2020 ʦʥ 

[4] ʎ.ɸʣʪʘʥʮʵʮʵʛ, ʎ.ɹʘʛʤʠʜ, ɾ.ʎʵʚʵʵʥʞʘʚ, ʇ.ʅʘʨʘʥʯʠʤʵʛ., 
ɻʘʟʨʳʥ ʪʦʩʥʳ ʩʘʣʙʘʨʳʥ ʵʢʦʣʦʛʠ., ʋɹ 2009 ʦʥ 

[5] https://en.wikipedia.org/wiki/United_Nations_Framework_Con
vention_on_Climate_Change 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



 
 

 

 

ʅʆʄɻʆʅ-IX ʊɸʃɹɸʁʅ ʄɽʊɸʅ ʍʀʁʅ ʍɸʁɻʋʋʃʓʅ ʎʆʆʅʆɻ 

ᴆʈᴆʄɼʃᴆɻʀʁʅ ʉʋɼɸʃɻɸɸ, תʈ ɼתʅɻʀʁʅ ɹʆʃʆɺʉʈʋʋʃɸʃʊ  

(ʗʅɻʀʈ ɺɽʉʊ-2 ʎʆʆʅʆɻʀʁʅ ɾʀʐʕʕʅ ɼʕʕʈ) 
 

ɹʘʪʙʘʷʨʳʥ ʄᴆʅʍ-ʕʈɼʕʅʕ 

 

ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, Michelle drilling ʍʍʂ 

ʍʦʣʙʦʦ ʙʘʨʠʭ ʟʦʭʠʦʛʯʠʡʥ ʠ-ʤʵʡʣ ʭʘʷʛ: muugii551188@gmail.com 

ʍʫʨʘʘʥʛʫʡ: ʅʦʤʛʦʥ-IX ʪʘʣʙʘʡʜ ʤʝʪʘʥ ʭʠʡʭ ʭʘʡʛʫʫʣʳʥ, װʥʵʣʛʵʵ, ʪʫʨʰʠʣʪʳʥ ʥʠʡʪ 55 ʮʦʦʥʦʛʦʦʩ ʭʘʡʛʫʫʣʳʥ 40, 

 ʡ ᴇʨᴇʤʜʣᴇʛʠʡʥװʨʵʵʨ ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʥʜ ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʥʵʣʛʵʵʥʠʡ 12, ʪʫʨʰʠʣʪʳʥ 3 ʮʦʦʥʦʛ ᴇʨᴇʤʜᴇʞ ʪʫʩ ʙװ

ʪʝʭʥʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘ ʭʠʡʛʜʵʵʜ ʙʘʡʥʘ.ɾʠ ᴆװ ʕʡʯ ʍʍʂ ʥʴ ʅʦʤʛʦʥ-IX ʪʘʣʙʘʡʜ ᴆʤʥᴇʛʦʚʴ ʘʡʤʛʠʡʥ ʟʫʨʛʘʘʥ 

ʩʫʤʳʥ ʥʫʪʛʠʡʛ ʭʘʤʘʨʩʘʥ ʪʦʤ ʭʵʤʞʵʵʥʠʡ ʛʘʟʘʨʪ ʤʝʪʘʥ ʭʠʡʭ ʭʘʡʛʫʫʣʳʥ ʪᴇʩʣʠʡʛ ʭʵʨʵʛʞװװʣʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʫʫʣ 

ʛʝʦʣʦʛʠʡʥ ʥᴇʭʮᴇʣ ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ ʫʯʠʨ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʜʵʚʰʠʣʪʵʪ ʘʨʛʘ ʪʝʭʥʦʣʦʛʠ, ᴇʤʥᴇ ᴇʨᴇʤʜʩᴇʥ 

ʮʦʦʥʦʛʫʫʜʳʥ װʨ ʜװʥ, ʜʘʪʘ ʙʘʘʟʘʜ ʪʫʣʛʫʫʨʣʘʥ ʜʘʨʘʘ ʜʘʨʘʘʛʠʡʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʘ ʭᴇʪᴇʣʙᴇʨʠʡʛ ʦʥʦʚʯʪʦʡ 

ʙʦʣʦʚʩʨʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘ ʪʫʣʛʘʨʯ ʙʘʡʥʘ. 

ʊϮʣʭϮϮʨ Ϯʛ: ʅɼʄʍ, ʭʠʡʥ ʮʦʦʥʦʛ 

ʆʈʐʀʃ 

2014 ʦʥʜ ʋʀʍ-ʘʘʨ  ɻʘʟʨʳʥ ʪʦʩʥʳ ʪʫʭʘʡ ʭʫʫʣʠʡʥ 

ʰʠʥʵʯʠʣʩʵʥ ʥʘʡʨʫʫʣʛʳʛ ʙʘʪʘʣʩʘʥ ʶʤ. װתʥʠʡ 

ʭװʨʵʵʥʜ ʫʣʘʤʞʣʘʣʪ ʙʫʩ ʛʘʟʨʳʥ ʪʦʩ, ʭʠʡʥ ʪʫʭʘʡ 

ʦʡʣʛʦʣʪʳʛ ʦʨʫʫʣʞ ʵʥʵ ʩʘʣʙʘʨʳʥ 

ʟʦʭʠʮʫʫʣʘʣʪʫʫʜʳʛ ʪʫʩʛʘʞ ʭʫʫʣʴ ʵʨʭʟװʡʥ ʦʨʯʥʳʛ 

ʙװʨʜװװʣʞʵʵ. ʆʜʦʦʛʠʡʥ ʙʘʡʜʣʘʘʨ ʩʘʣʙʘʨʪʘʘ 

ʪʫʨʰʣʘʛʘʪʘʡ ɸʚʩʪʨʘʣʠ ʫʣʩʳʥ ʢʦʤʧʘʥʠʫʜ 

ʭʘʡʛʫʫʣʳʥ ʘʞʠʣʜ ʦʨʦʣʮʦʞ ʙʘʡʥʘ. ɿʘʩʛʠʡʥ ʛʘʟʨʘʘʩ 

ɻʘʟʨʳʥ ʪʦʩʥʳ ʭʘʡʛʫʫʣ ʩʫʜʘʣʛʘʘ ʘʰʠʛʣʘʣʪʳʥ 

ʪʘʣʙʘʡʛ ʭʫʚʘʘʞ ʪʦʛʪʦʦʩʦʥ ʙʘʡʜʛʠʡʥ ʥʵʛ ʥʴ 

ᴆʤʥᴇʛʦʚʴ ʘʡʤʘʛʪ ʙʘʡʭ ʅʦʤʛʦʥ IX-ʨ ʪʘʣʙʘʡ ʶʤ.  

ɸʚʩʪʨʘʣʠ ʫʣʩʳʥ ñElixir Energyò ʢʦʤʧʘʥʠʡʥ 

ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʪʘʡ ñɾʠ ᴆװ ʕʡʯò ʍʍʂ ɸʰʠʛʪ 

ʤʘʣʪʤʘʣ, ɻʘʟʨʳʥ ʪʦʩʥʳ ʛʘʟʘʨʪʘʡ ʥװװʨʩʥʠʡ 

ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʥ ʯʠʛʣʵʣʜ ʘʥʭʥʳ 

ɹװʪʵʵʛʜʵʭװװʥ ʭʫʚʘʘʭ ʛʵʨʵʵʛ ᴆʤʥᴇʛʦʚʴ ʘʡʤʘʛʪ 

ʭʘʡʛʫʫʣʳʥ ʘʞʣʘʘ ʅʦʤʛʦʥ IX-ʨ ʪʘʣʙʘʡʜ ʵʭʣװװʣʞ.. 

 ʅװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʥ ʭʘʡʛʫʫʣ 

ʘʰʠʛʣʘʣʪʳʥ ʛʵʨʵʵʛ ʄʦʥʛʦʣ ʋʣʩʳʥ ɿʘʩʛʠʡʥ 

ʛʘʟʘʨʪʘʡ 2018 ʦʥʳ ʝʩʜװʛʵʵʨ ʩʘʨʳʥ 18-ʥr  ᴇʜᴇʨ 

ʙʘʡʛʫʫʣʩʘʥ ʶʤ.  

ʅװװʨʩʥʠʡ ʫʫʨʭʘʡʥ ʦʣʙʦʨʣʦʣʪʳʥ ʜʦʦʜ ʜʘʚʭʘʨʛʘʜ 

ʙʫʡ ʤʝʪʘʥ ʭʠʡʥ ʥᴇᴇʮʠʡʛ ʪʦʛʪʦʦʭ ʘʰʠʛʣʘʭ 

ʙʦʣʦʤʞʠʡʛ ʩʫʜʣʘʭ ʶʤ. ʍʘʤʛʠʡʥ ʦʨʯʠʥ װʝʠʡʥ 

ʪʝʭʥʠʢ ʘʰʠʛʣʘʞ ʤʝʪʘʥ ʭʠʡʥ ʥᴇᴇʮʠʡʛ 

ʥʘʨʠʡʚʯʣʘʣʪʘʡ ʪʦʛʪʦʦʭʦʦʨ ʟʦʨʴʞ ʙʘʡʛʘʘ ʙʘ ʥʠʡʪ 

50 ʛʘʨʫʡ ʮʦʦʥʦʛ ᴇʨᴇʤʜᴇʞ ʅʦʤʛʦʥ-8,9,10 

ʪʫʨʰʠʣʪʳʥ ʮʦʦʥʦʛʫʫʜʘʘʩ ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ 

ʤʝʪʘʥ ʭʠʡʛ ʦʣʙʦʨʣʦʭ ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣ ʭʠʡʛʜʵʞ 

ʙʘʡʥʘ. ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣʜ ʥʠʡʪ ᴇʨᴇʤʜʩᴇʥ 

ʮʦʦʥʦʛʫʫʜʳʥ ʞʠʰʵʵ ʙʦʣʛʦʥ 2023 ʦʥʜ ᴇʨᴇʤʜʩᴇʥ 

ʗʥʛʠʨ ʚʝʩʪ-2 ʮʦʦʥʦʛʠʡʥ ʭᴇʪᴇʣʙᴇʨ, ʪᴇʣᴇʚʣᴇʛᴇᴇ, 

ᴇʨᴇʤʜʣᴇʛ, ʪʫʨʰʠʣʪ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʫʫʜʳʛ ʪʫʩʛʘʩʘʥ 

ʙʦʣʥʦ. 

ʗʥʛʠʨ ʚʝʩʪ-2 ʭʘʡʛʫʫʣ װʥʵʣʛʵʵʥʠʡ ʮʦʦʥʦʛ ʥʴ 2023 

ʦʥʳ ʭʘʡʛʫʫʣʳʥ ʘʞʣʳʥ ʪᴇʣᴇʚʣᴇʛᴇᴇ ʪᴇʩʚʠʡʥ 

ʭװʨʵʵʥʜ ñʄʵʡʞʦʨ ʜʨʠʣʣʠʥʛ ʍʍʂò ʢʦʤʧʘʥʠʡʥ 

ᴇʨᴇʤʜʩᴇʥ ʮʦʦʥʦʛ ʶʤ.  

ʗʥʛʠʨ ʚʝʩʪ-2 ʮʦʦʥʦʛ ʥʴ ʅʦʤʛʦʥ ʩʫʤʳʥ ʥʫʪʘʛʪ 

ʗʥʛʠʨ ʚʝʩʪ-1 ʮʦʦʥʦʛʦʦʩ ʙʘʨʫʫʥ ʫʨʜ ʟװʛʪ 30ʤ, 

EXR22-08 ʯʠʯʠʨʭʠʡʣʣʠʡʥ ʰʫʛʘʤʘʘʩ ʙʘʨʫʫʥ ʟװʛʪ 

3.37 ʤ ʟʘʡʜ ʦʨʰʠʥʦ.  

ʗʥʛʠʨ ʚʝʩʪ-2 ʮʦʦʥʦʛ ʥʴ 2023 ʦʥʳ ʅʦʤʛʦʥ-IX 

ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʥ ʭʘʡʛʫʫʣʳʥ 

ʪʘʣʙʘʡʜ װʥʵʣʛʵʵʥʠʡ ʮʦʦʥʦʛ ʙᴇʛᴇᴇʜ ʪʫʭʘʡʥ 

ʙʘʡʨʰʣʳʛ ʩʦʥʛʦʭʜʦʦ 2021 ʦʥʜ ʕʨʜʵʥʵʜʨʠʡʣʠʥʛ 

ʍʍʂ-ʠʡʥ ᴇʨᴇʤʜʩᴇʥ ʭʘʡʛʫʫʣ װʥʵʣʛʵʵʥʠʡ ʮʦʦʥʦʛ 

ʙʦʣʦʭ ʗʥʛʠʨ ʚʝʩʪ-1 ʙʦʣʦʥ ʭʘʡʛʫʫʣʳʥ ʩʫʚʘʛ 

ʤʘʣʪʩʘʥ װʨ ʜװʥʛʠʡʥ ʤʵʜʵʵʣʵʣ ʤᴇʥ ʩʘʥʩʨʳʥ 

ʟʫʨʛʠʡʛ װʥʜʵʩʣʵʥ ʧʝʨʤʠʡʥ ʭʫʨʜʩʳʥ ʫʥʘʣ ʙʘʨʫʫʥ 

ʫʨʜ ʟװʛʪ (45-60 ) ʛʵʞ ʪʦʜʦʨʭʦʡʣʦʥ ʮʦʦʥʦʛ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʛ ʙʦʣʦʚʩʨʫʫʣʩʘʥ. 

 
1-ʨ ʟʫʨʘʛ. ʊϺʩʣʠʡʥ ʙʘʡʨʰʠʣ 

ʗʥʛʠʨ ʚʝʩʪ-1 ʮʦʦʥʦʛʠʡʛ 600ʤ-ʠʡʥ ʛװʥʪʵʡ 

ʪᴇʣᴇʚʣᴇʩᴇʥ ʙʦʣʦʚʯ ʮʦʦʥʦʛʠʡʥ ʭʘʥʘʥʳ ʥʫʨʘʛʪ, 

ʛʝʦʣʦʛʠʡʥ ʭװʥʜʨʵʣʵʵʩ ʰʘʣʪʛʘʘʣʘʥ 351.0 ʤ-ʪ 

ᴇʨᴇʤʜʣᴇʛʠʡʛ ʟʦʛʩʦʦʩʦʥ ʙʘ ʗʥʛʠʨ ʚʝʩʪ-2 

ʮʦʦʥʦʛʠʡʥ ʪᴇʩʣʠʡʥ ʛװʥʠʡʛ 650.0ʤ ʙʘʡʭʘʘʨ 

ʪᴇʣᴇʚʣᴇʥ ʙװʩ ʥʫʪʛʠʡʥ ʛʝʦʣʦʛʠʡʥ ʤʵʜʵʵʣʣʠʡʛ 

ʩʫʜʣʘʭ ʟʦʨʠʣʪʳʛ ʪʘʚʴʩʘʥ. 



 
 

 

 

ʗʥʛʠʨ ʚʝʩʪ-2 ʮʦʦʥʦʛʠʡʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ װʥʜʩʵʥ 

ʟʦʨʠʣʛʦ:    

Å ʎʦʦʥʦʛʠʡʥ ʪʘʣʙʘʡʜ ʥװװʨʩʥʠʡ װʝ ʜʘʚʭʘʨʛʘ 

ʫʥʘʣ, ʩʫʥʘʣʳʥ ʯʠʛʣʵʣ, ʟʫʟʘʘʥʳʛ ʪʦʜʦʨʭʦʡʣʦʭ 

Å ʅװװʨʩʥʠʡ ʥʘʩ, ʙʦʣʮʳʛ ʩʫʜʣʘʭ 

Å ʅװװʨʩʥʠʡ ʜʵʵʞʠʜ ʭʠʡʥ ʘʛʫʫʣʛʘ ʪʦʜʦʨʭʦʡʣʦʭ 

ʜʝʩʦʨʙʮʠʡʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ 

Å ʐʘʘʨʜʣʘʛʘʪʘʡ ʛʵʞ װʟʚʵʣ ʜʘʚʭʘʨʛʳʥ 

ʥʵʚʯʵʵʤʞʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ IFOT ʪʫʨʰʠʣʪ 

ʭʠʡʭ 

Å ɹװʩ ʥʫʪʛʠʡʥ ʛʝʦʣʦʛʠʡʥ ʪʦʛʪʮʳʥ ʪʘʣʘʘʨʭ 

ʤʵʜʵʵʣʵʣ, ʤʵʜʣʵʛʵʵ ᴇʨʛᴇʞװװʣʵʭ 

ʊʫʩ ʮʦʦʥʦʛʠʡʥ ʥװװʨʩʥʠʡ װʝ ʜʘʚʭʘʨʛʳʛ ʗʥʛʠʨ 

ʚʝʩʪ-1 ʮʦʦʥʦʛʠʡʥ װʨ ʜװʥʛʵʵʨ 85-320 ʤ-ʠʡʥ ʛװʥʜ 

ʥʵʚʪʨʵʭʵʵʨ ʪᴇʣᴇʚʣᴇʩᴇʥ.  

ʏʫʣʫʫʣʛʠʡʥ װʨʪʵʩ ʙʦʣʦʥ ʯᴇʤᴇʛ ʜʵʵʞʠʜ ʛʝʦʣʦʛʠʡʥ 

ʙʠʯʠʛʣʵʣ ʭʠʡʞ, ʮʦʦʥʦʛʠʡʥ ʛʝʦʬʠʟʠʢʠʡʥ ʥʷʛʪ, 

ʵʩʵʨʛװװʮʵʣ, ʢʘʣʠʙʨ, ʩʦʥʠʢ, ʘʢʫʩʪʠʢ 

ʩʫʜʘʣʛʘʘʥʫʫʜʳʛ ʛװʡʮʵʪʛʵʭʵʵʨ ʪᴇʣᴇʚʣᴇʩᴇʥ. 

 

 
2-ʨ ʟʫʨʘʛ. ʗʥʛʠʨ ʚʝʩʪ-2 ʮʦʦʥʦʛʠʡʥ 

ϺʨϺʤʜʣϺʛʠʡʥ ʭϺʪϺʣʙϺʨ 

 

ʎʦʦʥʦʛʠʡʥ ᴇʨᴇʤʜʣᴇʛ: 

139.7ʤʤ-ʠʡʥ ʛʦʣʯʪʦʡ  ʘʤʩʨʳʥ ʯʠʛʣװװʣʵʛʯ 

ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛ 6.0 ʤ ʛװʥʜ ʩʫʫʣʛʘʞ 122.6ʤʤ-

ʠʡʥ  ʛʦʣʯʪʦʡ ʯᴇʤᴇʛ ʜʵʵʞʪʵʡʛʵʵʨ 50.1 ʤʝʪʨ ʭװʨʪʵʣ 

ᴇʨᴇʤʜᴇʞ ʮʦʦʥʦʛʠʡʥ ʭʘʥʘ ʥʫʨʞ ʭװʥʜʨʵʣ װװʩʵʞ 

ᴇʨʤʠʡʥ ʷʥʜʘʥ ʙʦʣʦʥ ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛ ʩʫʛʘʣʘʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʳʛ ᴇᴇʨʯʠʣʩᴇʥ. 

¶ ʗʥʛʠʨ ʚʝʩʪ-1 ʮʦʦʥʦʛʠʡʥ ᴇʨᴇʤʜʣᴇʛ 

ʛʝʦʣʦʛʠʡʥ ʭװʥʜʨʵʣ ʪʫʣʛʘʨʯ 351.0ʤ-ʠʡʥ 

ʛװʥ      ʭװʨʵʵʜ ᴇʨᴇʤʜʣᴇʛ ʟʦʛʩʩʦʥ. 

¶ ʗʥʛʠʨ ʚʝʩʪ-2 ʮʦʦʥʦʛʠʡʥ ᴇʨᴇʤʜʣᴇʛ 50.1ʤ 

ʛװʥʜ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʥᴇʭʮᴇʣ ʭװʥʜʵʨʯ 

ᴇʨʤʠʡʥ ʩʫʤ ʛʘʮʘʭ ʵʨʩʜʵʣ װװʩʩʵʥ. 

ɼʵʵʨʭ ʰʘʣʪʛʘʘʥʳʛ װʥʜʵʩʣʵʭ ᴇʨᴇʤʜʣᴇʛʠʡʛ ʘʣʴ 

ʙʦʣʦʭ ʪʦʤ ʛʦʣʯʦʦʨ ʵʭʵʣʞ ʮʦʦʥʦʛʠʡʛ ʦʣʦʥ ʰʘʪʣʘʣ 

ʛʘʨʛʘʥ ʪᴇʩʣʠʡʥ ʛװʥʜ ʭװʨʛʵʞ ʩʫʜʘʣʛʘʘʥʳ ʟʦʨʠʣʪʦʜ 

ʭװʨʵʭ ʟʦʨʠʣʛʦ ʪʘʚʴʩʘʥ. 

¶ 222.2ʤʤ-ʠʡʥ ʛʦʣʯʪʦʡ ʛʫʨʚʘʥ ʥʠʜʨʵʛʪ 

ʮװװʮʵʵʨ 62.5ʤ ʛװʥ ʭװʨʪʵʣ ᴇʨᴇʤʜᴇʞ 

177.8ʤʤ-ʠʡʥ ʛʦʣʯʪʦʡ ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥ 

ʩʫʫʣʛʘʞ ʮʝʤʝʥʪʘʮ ʭʠʡʛʜʩʵʥ. 

¶ ʎʦʦʥʦʛʠʡʥ ʥʫʨʘʣʪ, ʛʝʦʣʦʛʠʡʥ ʭװʥʜʨʵʣʵʵʩ 

ʩʵʨʛʠʡʣʞ 139.7ʤʤ-ʠʡʥ ʙʵʭʵʣʛʵʵʥʠʡ 

ʷʥʜʘʥʛ 122.6ʤʤ-ʠʡʥ ʯᴇʤᴇʛ ʜʵʵʞʪʵʡ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʷʚʮʘʜ ʰʘʪ ʜʘʨʘʘʪʘʡ ʩʫʫʣʛʘʞ 

ʙʘʡʩʘʥ ʙʘ 139.7ʤʤ-ʠʡʥ ʙʵʭʵʣʛʵʵʥʠʡ 

ʷʥʜʘʥʛ 290.0ʤ-ʠʡʥ ʛװʥʜ ʩʫʫʣʛʘʞ 122.6ʤʤ-

ʠʡʥ ʯᴇʤᴇʛ ʜʵʵʞʪʵʡ ᴇʨᴇʤʜʣᴇʛʠʡʛ 404.4ʤ 

ʛװʥ ʭװʨʛʵʞ 114.7ʤʤ-ʠʡʥ ʙʵʭʵʣʛʵʵʥʠʡ 

ʷʥʜʘʥʛ ʩʫʫʣʛʘʩʘʥ. 

¶ 404.4-519.4 ʤʝʪʨ 96ʤʤ-ʠʡʥ ʛʦʣʯʪʦʡ ʯᴇʤᴇʛ 

ʜʵʵʞʪʵʡ ᴇʨᴇʤʜʣᴇʛ ʭʠʡʛʜʵʞ ʪᴇʩʣʠʡʥ ʛװʥʜ 

ʭװʨʯ ᴇʨᴇʤʜʣᴇʛ ʟʦʛʩʩʦʥ. 

 

ʎʦʦʥʦʛʠʡʥ ʜʵʵʞʣʵʣʪ ʙʘ ʩʫʜʘʣʛʘʘ 

¶ 0-50.0ʤ ʭװʨʪʵʣ 122.6ʤʤ-ʠʡʥ ʛʦʣʯʦʦʨ 

ᴇʨᴇʤʜᴇʞ ʯᴇʤᴇʛ ʜʵʵʞ ʘʚʩʘʥ. 

¶ 50.0-62.5ʤ ʭװʨʪʵʣ 222.2ʤʤ-ʠʡʥ ʛʫʨʚʘʥ 

ʥʠʜʨʵʛʪ ʮװװʮʵʵʨ װʨʪʩʵʥ ʜʵʵʞ ʘʚʩʘʥ. 

¶ 62.5-404ʤ ʭװʨʪʵʣ 122.6ʤʤ-ʠʡʥ ʛʦʣʯʦʦʨ 

ᴇʨᴇʤʜᴇʞ ʯᴇʤᴇʛ ʜʵʵʞ ʘʚʩʘʥ. 

¶ 404.4-519.4 ʭװʨʪʵʣ 96ʤʤ-ʠʡʥ ʛʦʣʯʦʦʨ 

ᴇʨᴇʤʜᴇʞ ʯᴇʤᴇʛ ʜʵʵʞ ʘʚʩʘʥ. 

¶ ʎʦʦʥʦʛʠʡʥ 33.0-464.5ʤ ʭװʨʪʵʣ ʛװʥʜ 0.1-

1.88ʤ ʭװʨʪʵʣ ʟʫʟʘʘʥʪʘʡ ʥʠʡʪ 49.12 ʤʝʪʨ 

ʥװװʨʩʥʠʡ װʝ ʜʘʚʭʘʨʛʫʫʜ ʠʣʵʨʩʵʥ. 

¶ ᴆʨᴇʤʜʣᴇʛʠʡʥ ʷʚʮʘʜ 133.85, 138.9, 152.9, 

174.8, 271.8, 276.6, 375.82, 396.8, 400, 442 

ʤʝʪʨʠʡʥ ʥװװʨʩʥʠʡ ʥʠʡʪ 10 ʜʘʚʭʘʨʛʘʘʩ ʘʚʯ 

ʜʵʵʞ ʘʚʯ ʭʠʡʥ ʘʛʫʫʣʛʘ ʪʦʜʦʨʭʦʡʣʦʭ 

ʜʝʩʦʨʙʮʠʡʥ ʭʵʵʨʠʡʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʩʵʥ. 

¶ ʗʥʛʠʨ ʚʝʩʪ-2 ʮʦʦʥʦʛʠʡʥ ʛʝʦʬʠʟʠʢʠʡʥ 

ʭʵʤʞʠʣʪʠʡʛ ʙװʨʵʥ ʭʵʤʞʠʣʪ ʭʠʡʩʵʥ. 

¶ ʗʥʛʠʨ ʚʝʩʪ-2 ʮʦʦʥʦʛʪ ʥʵʚʯװװʣʵʣʪ ʰʘʣʛʘʭ 

(IFOT/DST) ʪʝʩʪʠʡʛ ʭʦʸʨ ʠʥʪʝʚʘʣʜ ʭʠʡʩʵʥ 

ʵʭʥʠʡ 269.44-282.4 ʤʝʪʨʠʡʥ ʠʥʪʝʨʚʘʣʜ 

ʭʠʡʞ ʰʘʘʨʜʣʘʛʘʪʘʡ װʟװװʣʵʣʪװװʜʠʡʛ ʙװʨʵʥ 

ʘʚʩʘʥ ʙʘ ʭʦʸʨ ʜʘʭʴ (IFOT/DST) ʪʝʩʪʠʡʛ 

389.7-404.0ʤ-ʠʡʥ ʠʥʪʝʨʚʘʣʜ ʭʠʡʩʵʥ 

ʙʦʣʦʚʯ ʮʦʦʥʦʛʠʡʥ ʥʫʨʘʣʪ, ʭᴇʥʜʠʡʥ 

ʯʘʥʘʨʳʥ ʭװʥʜʨʵʣʵʵʩ ʰʘʣʪʛʘʘʣʘʥ ʙװʨʵʥ 

ʭʵʤʞʠʣʪ ʘʚʘʘʛװʡ. 

ʎʦʦʥʦʛʠʡʥ װʥʜʩʵʥ ʤᴇʨʛᴇʮʛʠʡʛ 2 ʰʘʪʣʘʣʪ 

ʛʦʣʯʦʦʨ ᴇʨᴇʤʜʩᴇʥ. ᴆʨᴇʤʜʣᴇʛʠʡʥ ʷʚʮʘʜ ʮʦʦʥʦʛʠʡʥ 

ʭʘʥʳʥ ʥʫʨʘʣʪ, ʰʠʥʛʵʥʠʡ ʘʣʜʘʛʜʣʘʘʩ ʫʨʴʜʯʠʣʘʥ 

ʩʵʨʛʠʡʣʵʭʠʡʥ ʪʫʣʜ ʥʠʜʵʨʛʵʥ ʮװװʮʵʵʨ ᴇʨᴇʤʜᴇʞ 

ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛ ʮʝʤʝʥʪʣʵʭ, ʥʫʨʘʣʪʪʘʡ װʝ 

ʜʘʚʭʘʨʛʘʜ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʥʵʚʪʨʵʣʪʠʡʛ ʜʘʛʫʫʣʞ 

ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛ ʩʫʫʣʛʘʞ ʷʚʩʘʥ ʙʘ ʮʦʦʥʦʛʠʡʥ 

ᴇʨᴇʤʜʣᴇʛ, ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣ ʜʫʫʩʘʭʘʜ ʙʵʭʵʣʛʵʵʥʠʡ 
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WELL 

SCHEMATIC
MD (m)

SIZE 

(mm)

SURVEYING/            

ELECTRIC 
6-1/4"  BHA 

MW (ppg)
YP (lbs/100ft2)

PV (cps)
pH

KCl (%)
LG Solid (% Vol)

Hardness (mg/l)

 

MW (ppg)
YP (lbs/100ft2)

PV (cps)
pH

KCl (%)
LG Solid (% Vol)
Hardness (mg/l)

 

Mud Weight (ppg)
YP (lbs/100ft2)

PV (cps)
pH

KCl (%)
LGS (% Vol)

Hardness (mg/l)

650.0

TD Called 

by well site 

geologist - 

to be prior 

to reaching 

coal

TD Called 

by well site 

geologist

This section will be core drilling

122.8

14

Planned MD:

Trajectory:

SURFACE HOLE FLUID 

ALARP

8.8 - ALARP 

N/A

60.0

N/A

CENTRALIZER PROGRAM

N/A

HOLE CONFIGURATION FLUID PROGRAM HOLE CONSTRUCTION

Å 6-1/4" PDC or 

Roller (3.5" Reg P) 

(+/-0.5 TFA)

Single Shot wireline 

surveys at approx. 

10m intervals until 

TD for Inclination

139.7

INT. HOLE

6.0

TD criteria 

based on 

1X jnt of 

Range 1 

casing

BOPS / WELL 

CONTROL / 

TD Criteria

Yangir West-2

Elixir Energy

KWL-1600

CASING AND 

WELLHEAD 

 No Well 

Control 

Required

SURF. CASING

PWT

F.I.T(ppg)

N/A

158.7

Contingency WL

N/A

KICK TOLERANCE 

Spectral Gamma 

Ray / Telemetry

Lithology Density 

Tool . / BHC Sonic/ 

Resistivity/ ABI

Wellbore Acoustic 

tool

IFOT/AAFT

Off Bottom Testing 

Preferred

Straddle Test is 

Secondary

8.5 - 9.5 
4%
<5%

PRODUCTION HOLE FLUID

8.8 - ALARP 

No casing in this section

PQ

CASING CENTRALIZER PROGRAM

N/A

PQ core hole to be drilled to the TD

HQ hole size may be drilled in the event 

that issues occur in PQ hole size, 

notification must be by the drilling 

contractor to EXR prior to changing

WIRELINE 

LOGGING 
TESTING

PRODUCTION CEMENTING

PRESSURE TESTING

N/A

< 480

In principle this section is drilled with 

mud from the previous  section and 

replenished with mud containing 4% 

KCl/polymer 

Run the rheology to specifications with 

the viscosity being low for coring BHA 

management 

Downhole losses may occur & 

notification to EXR should be made if 

losses are not being able to be kept up 

with

High vis sweeps may be run with 

Xanthan gum after coring is complete

PRODUCTION HOLE

WELLHEAD LOCATIONHole Name:

Spud Date: 8/11/2023

Rig:

Operator: Northing: 

Easting: 

Elevation 

DOWNHOLE DIAGRAM - EXPLORATION

Target : 

Longitude : 

Latitude : 

650m

105° 06' 05.4471"

Planned days:42° 55' 41.8182"

BOTTOM HOLE LOCATION DRILLING INFO

650m (GL)

Vertical 

SURFACE CEMENTING

N/A

16 - 20 
ALARP

PRESSURE TESTING
CASING CENTRALIZER PROGRAM

N/A

N/A

KICK TOLERANCE 

No wellhead 

required, Casing 

run to support 

shallow surface 

washouts or if a 

diverter is required

9.0 - 9.5 
2%
<5%

< 480

N/A

Cementing is optional to the drilling 

contractor

N/A N/A

INT. HOLE FLUID

18-22

CONT. WL

N/A

INT. CEMENTING PWT casing shoe, PQ BHA 

PWT Casing (139.7mm)

8.8 - ALARP 

Å123.0mm PDC or Diamond bit

Å PQ core barrel

Å DP as required (recommendation by the 

Drilling Contractor)

16 - 20 
ALARP
8.5 - 9.5 

4%
<5%
< 480

In principle this section is drilled with 

mud from the previous  section and 

replenished with mud containing 4% 

KCl/polymer 

Run the rheology to specifications with 

Xanthan gum as viscosifier

Downhole losses may occur & should 

be treated with LCM as per Drilling 

Fluids Program - but only after 

consultation with the Drilling Manager

High vis sweeps may be run with 

Xanthan gum

WIRELINE 

LOGGING 
TESTING



 
 

 

 

ʷʥʜʘʥʛʫʫʜʳʛ ʩʫʛʘʣʘʥ ʘʚʩʘʥ. ᴆʨᴇʤʜʣᴇʛʠʡʥ ʛʦʣʯ, 

ʥʵʚʪʵʨʩʵʥ ʛװʥ, ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛʫʫʜʳʥ ʛʦʣʯ, 

ʩʫʫʣʛʘʩʘʥ ʛװʥʠʡʛ ʜʦʦʨʭ ʟʫʨʘʛ ʙʦʣʦʥ ʭװʩʥʵʛʪʵʵʩ 

ʭʘʨʥʘ ʫʫ. 

ʎʦʦʥʦʛʠʡʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʥ ʛװʡʮʵʪʛʵʣ 

ʎʦʦʥʦʛʠʡʥ ʭʠʡʮ 

ʎʦʦʥʦʛʠʡʥ װʥʜʩʵʥ ʤᴇʨʛᴇʮʛʠʡʛ 2 ʰʘʪʣʘʣʪ 

ʛʦʣʯʦʦʨ ᴇʨᴇʤʜʩᴇʥ. ᴆʨᴇʤʜʣᴇʛʠʡʥ ʷʚʮʘʜ ʮʦʦʥʦʛʠʡʥ 

ʭʘʥʳʥ ʥʫʨʘʣʪ, ʰʠʥʛʵʥʠʡ ʘʣʜʘʛʜʣʘʘʩ ʫʨʴʜʯʠʣʘʥ 

ʩʵʨʛʠʡʣʵʭʠʡʥ ʪʫʣʜ ʥʠʜʵʨʛʵʥ ʮװװʮʵʵʨ ᴇʨᴇʤʜᴇʞ 

ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛ ʮʝʤʝʥʪʣʵʭ, ʥʫʨʘʣʪʪʘʡ װʝ 

ʜʘʚʭʘʨʛʘʜ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʥʵʚʪʨʵʣʪʠʡʛ ʜʘʛʫʫʣʞ 

ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛ ʩʫʫʣʛʘʞ ʷʚʩʘʥ ʙʘ ʮʦʦʥʦʛʠʡʥ 

ᴇʨᴇʤʜʣᴇʛ, ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣ ʜʫʫʩʘʭʘʜ ʙʵʭʵʣʛʵʵʥʠʡ 

ʷʥʜʘʥʛʫʫʜʳʛ ʩʫʛʘʣʘʥ ʘʚʩʘʥ. ᴆʨᴇʤʜʣᴇʛʠʡʥ ʛʦʣʯ, 

ʥʵʚʪʵʨʩʵʥ ʛװʥ, ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛʫʫʜʳʥ ʛʦʣʯ, 

ʩʫʫʣʛʘʩʘʥ ʛװʥʠʡʛ ʜʦʦʨʭ ʟʫʨʘʛ ʙʦʣʦʥ ʭװʩʥʵʛʪʵʜ 

ʭʘʨʫʫʣʘʚ (1-ʨ ʭװʩʥʵʛʪ). 

ʗʅɻʀʈ ɺɽʉʊ-2 ʎʆʆʅʆɻʀʁʅ ʍʀʁʎʀʁʅ תɿתתʃʕʃʊתתɼ 

1-ʈ ʍϭʉʅʕɻʊ. 

ʎʦʦʥʦʛʠʡʥ 

ʛʦʣʯ, ʤʤ 

ʎʦʦʥʦʛʠʡʥ 

ʛװʥ, ʤ 

ᴆʨᴇʤʜʣᴇʛ-

ʠʡʥ ʛʦʣʯ, ʤʤ 

ɹʵʭʵʣʛʵʵʥʠʡ 
ʷʥʜʘʥʛʠʡʥ ʛʦʣʯ, 

ʤʤ 

ᴆʨʤʠʡʥ ʭʦʰʫʫʥʳ 

ʪᴇʨᴇʣ 

ɹʵʭʵʣʛʵʵʥʠʡ 

ʷʥʜʘʥ 

ʩʫʫʣʛʘʩʘʥ ʛװʥ, ʤ 

 
ɼʵʵʞʠʡʥ 

ʪᴇʨᴇʣ 

222.2 62.5 222.2 177.8 
3-ʥ ʥʠʜʨʵʛʪ ʮװװʮ, 

ɸʣʤʘʟʘʥ ʭʦʰʫʫ 
62.5 

 ,ʨʪʵʩת

ʏᴇʤᴇʛ 

143.7 290.0 143.7 PWT 139.7 ɸʣʤʘʟʘʥ ʭʦʰʫʫ 290.0 ʏᴇʤᴇʛ 

123 404.0 123 HWT 114.3 
ɸʣʤʘʟʘʥ ʭʦʰʫʫ, 
ʍʘʪʫʫ ʭʘʡʣʰʠʥ 

ʭʦʰʫʫ 

404.4 ʏᴇʤᴇʛ 

96 519.4 96  ɸʣʤʘʟʘʥ ʭʦʰʫʫ 519.4 ʏᴇʤᴇʛ 

 

 

3-ʨ ʟʫʨʘʛ.  ʎʦʦʥʦʛʠʡʥ ϺʨϺʤʜʣϺʛʠʡʥ  ʭϺʪϺʣʙϺʨ  

ʗʥʛʠʨ ʚʝʩʪ-2

͎͙͚̇ͦͦͤͦͤ ͙͋ͦ͒ͭ ͻ͙͚ͼ˨͍͊ͻ͎͊ͪ͊͘ ͚ͤ ͎͋͊͊ͤ͊
͎͙͚̉ͯͯͯͤ͡͡ 

ͭͦ͒ͦͪͻ͚ͦͦͭ͡͡

      ˢͣͫͪ·ͤ 

͋ΉͻΉ͎͡ΉΉ͙͚ͤ 

Ύͤ͒͊ͤ 

όнннΦнͣͣύΣ ˥ ͤ 

снΦрͣ

όфсͣͣύ 

̉ ͣ ͎ 

͒ΉΉ͗ͭΉ͚ 

ͪ ͣ͒͡ ͎Σ 

˥ ͤ рмфΦпͣ

όмофΦтͣͣύ 

ˣΉͻΉ͎͡ΉΉ͙͚ͤ 

Ύͤ͒͊ͤ Σ ˥ ͤ 

нфлͣ

όмноͣͣύ 

ˣΉͻΉ͎͡ΉΉ͙͚ͤ 

Ύͤ͒͊ͤΣ ˥ ͤ 

плпͣ

ʐʘʚʘʨ, ʕʣʩʵʥ ʯʫʣʫʫ, 
ɸʣʝʚʨʦʣʠʪ, ɸʨʛʠʣʣʠʪ, 

ʅװװʨʩʣʵʛ ʘʨʛʠʣʣʠʪ, 
ʅװװʨʩ 8.6ʤ

ʕʣʩʵʥ ʯʫʣʫʫ, ɸʣʝʚʨʦʣʠʪ, 
ɸʨʛʠʣʣʠʪ, ʂʦʥʛʣʦʤʝʨʘʪ 

ʅװװʨʩ 6.7ʤ

ʕʣʩʵʥ ʯʫʣʫʫ, 
ɸʣʝʚʨʦʣʠʪ, ɸʨʛʠʣʣʠʪ, 

ʅװװʨʩʣʵʛ ʘʨʛʠʣʣʠʪ, 
ʍʘʡʨʛʘ, ʅװװʨʩ 13.3ʤ

ʕʣʩʵʥ ʯʫʣʫʫ, ɸʣʝʚʨʦʣʠʪ

ʕʣʩʵʥ ʯʫʣʫʫ, ɸʣʝʚʨʦʣʠʪ, 
ɸʨʛʠʣʣʠʪ, ʅװװʨʩʣʵʛ 

ʘʨʛʠʣʣʠʪ, ʍʘʡʨʛʘ, ʅװװʨʩ 
5.22ʤ

ʕʣʩʵʥ ʯʫʣʫʫ, 
ɸʣʝʚʨʦʣʠʪ, ɸʨʛʠʣʣʠʪ,  

ʍʘʡʨʛʘ, ʅװװʨʩ 0.4ʤ

ʕʣʩʵʥ ʯʫʣʫʫ, ɸʣʝʚʨʦʣʠʪ, 
ɸʨʛʠʣʣʠʪ, ʂʦʥʛʣʦʤʝʨʘʪ 

ʅװװʨʩ 0.13ʤ

ʕʣʩʵʥ ʯʫʣʫʫ, ɸʣʝʚʨʦʣʠʪ, 
ɸʨʛʠʣʣʠʪ, ʅװװʨʩʣʵʛʘ 

ʘʨʛʠʣʣʠʪ,ʂʦʥʛʣʦʤʝʨʘʪ 
ʅװװʨʩ 0.7ʤ

ɸʣʝʚʨʦʣʠʪ, ɹʨʝʢʯ
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ʗʥʛʠʨ ʚʝʩʪ-2 ʭʘʡʛʫʫʣ װʥʵʣʛʵʵʥʠʡ ʮʦʦʥʦʛʠʡʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʛ ñʄʵʡʞʦʨ ɼʨʠʣʣʠʥʛ ʄʦʥʛʦʣò 

ʍʍʂ  ɸʅʋ-ʜ װʡʣʜʚʵʨʣʵʩʵʥ Boart Longyear KWL-

1600 ᴇʨʤʠʡʥ ʤʘʰʠʥʘʘʨ ʛװʡʮʵʪʛʵʩʵʥ. 

ʗʥʛʠʨ ʚʝʩʪ-2ʮʦʦʥʦʛʠʡʥ ᴇʨᴇʤʜʣᴇʛʪ 0.0-62.5ʤ-ʪ 

222.2ʤʤ-ʠʡʥ 3-ʥ ʥʠʜʨʵʛʪ ʮװװʮʵʵʨ װʨʪʩʵʥ ʜʵʵʞʪʵʡ 

ᴇʨᴇʤʜᴇʞ, 62.5-404.0ʤ 123ʤʤ-ʠʡʥ ʛʦʣʯʪʦʡ ʭʘʪʫʫ 

ʭʘʡʣʰ ʙʦʣʦʥ ʘʣʤʘʟʘʥ ʭʦʰʫʫʛʘʘʨ ʯᴇʤᴇʛ ʜʵʵʞʪʵʡ 

ʥʵʚʪʵʨʯ ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛʠʡʥ ʘʣʤʘʟʘʥ ʭʦʰʫʫ 

ʘʰʠʛʣʘʥ ʮʦʦʥʦʛ ᴇʨʛᴇʩʛᴇʭ ʘʨʛʘʘʨ 143.7ʤʤ-ʠʡʥ 

ʛʦʣʯʦʦʨ 290.0ʤ-ʪ, 114.3ʤʤ-ʵʵʨ 404.0.0ʤ-ʪ 

ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛ ʩʫʫʣʛʘʩʘʥ. ʎʦʦʥʦʛʠʡʥ 404.0-

519.4ʤ ʭװʨʪʵʣ 96.0ʤʤ-ʠʡʥ ʘʣʤʘʟʘʥ ʭʦʰʫʫʛʘʘʨ 

ʥʵʚʪʵʨʯ ʪᴇʩʣʠʡʥ ʛװʥʜ ʭװʨʛʵʩʵʥ. 

ʗʥʛʠʨ ʚʝʩʪ-2 ʮʦʦʥʦʛʠʡʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʨʝʡʩʠʡʥ 

ʠʥʪʝʨʚʘʣʘʘʨ ʜʫʥʜʘʞʣʘʥ ʘʚʩʘʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʪʝʭʥʦʣʦʛʠʡʥ ʛʦʨʠʤʳʥ װʥʜʩʵʥ װʟװװʣʵʣʪװװʜʠʡʛ 

ʜʦʦʨʭ ʭװʩʥʵʛʪʵʵʩ ʭʘʨʥʘ ʫʫ. 
 

 

 

 

ᴆʈᴆʄɼʃᴆɻʀʁʅ ʊɽʍʅʆʃʆɻʀʁʅ ɻʆʈʀʄʓʅ תʅɼʉʕʅ תɿתתʃʕʃʊתתɼ 

2-ʈ ʍϭʉʅʕɻʊ. 

 

ʈʝʡʩʠʡʥ ʠʥʪʝʨʚʘʣ 

 

 

ɿʫʟʘʘʥ, ʤ 

 

 

ʊʵʥʭʣʵʛʠʡʥ 

ʘʯʘʘʣʘʣ, ʪʥ 

 

 

ʕʨʛʵʣʪʠʡʥ ʭʫʨʜ, 

ʵʨʛ/ʤʠʥ 

 

ʋʛʘʘʣʛʳʥ 

ʰʠʥʛʵʥʠʡ 

ʟʘʨʮʫʫʣʛʘ, 

ʣ/ʤʠʥ 

 

ʋʛʘʘʣʛʳʥ 

ʰʠʥʛʵʥʠʡ 

ʜʘʨʘʣʪ, psi ʤ-ʵʵʩ ʤ-ʭװʨʪʵʣ 

0 50.1 50.1 0.5 350-450 80 0-100 

50.1 62.5 12.4 2 80-100 200 0-100 

62.5 78.6 16.1 1 350-450 80 100 

78.6 102.6 24 1.2 350-450 80 100 

102.6 120.6 18 1.5 350-450 80 150 

120.6 148.9 28.3 1.5 350-450 70 150 

148.9 201.6 52.7 1.7 350-450 70 150 

201.6 219.6 18 2 350-450 70 150 

219.6 255.6 36 2 350-450 70 100-200 

255.6 276.3 20.7 2.2 350-450 70 150-200 

276.3 282.4 6.1 2.2 350-450 70 150-200 

282.4 302.7 20.3 2.5 350-450 70 150 

302.7 363.6 60.9 2.5 350-450 70 150-250 

363.6 390.6 27 2.7 350-450 70 150-250 

390.6 404 13.4 3 350-450 70 150-250 

404 435.1 31.1 3 350-450 50 150 

435.1 513.4 78.3 3.5 350-450 50 150 

513.4 519.4 6 3.5 350-450 50 150 

ʗʥʛʠʨ ʚʝʩʪ-2 ʮʦʦʥʦʛʠʡʥ ʫʛʘʘʣʛʘʜ ʪʝʭʥʠʢʠʡʥ ʫʩ 

ʘʰʠʛʣʘʩʘʥ. ʋʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʪʝʭʥʦʣʦʛʠʡʥ 

 ʜʠʡʛ ᴇᴇʨʯʣᴇʭ, ʪʦʭʠʨʫʫʣʘʭ ʟʦʨʠʣʛʦʦʨװװʣʵʣʪװװʟװ

ʟʘʨʠʤ ʪᴇʨʣʠʡʥ ʵʨʜʵʩ, ʩʦʜʘ, ʜʘʚʩ ʙʦʣʦʥ ʧʦʣʠʤʝʨ 

ʥʘʡʨʣʘʛʘʪʘʡ ʫʨʚʘʣʞ ʭʦʣʴʮʫʫʜʳʛ ʘʰʠʛʣʘʩʘʥ.  

ᴆʨʤʠʡʥ ʰʠʥʛʵʥʠʡ ʪʝʭʥʦʣʦʛʠʡʥ װʟװװʣʵʣʪװװʜ, 

ʫʨʚʘʣʞ ʭʦʣʴʮʳʥ ʜʵʣʛʵʨʵʥʛװʡ ʤʵʜʵʵʣʣʠʡʛ ʜʦʦʨʭ 

ʭװʩʥʵʛʪʵʵʩ ʭʘʨʥʘ ʫʫ. 

 

ʋʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʥʘʡʨʣʘʛʘ, ʰʠʥʞ 

ʯʘʥʘʨʳʥ װʟװװʣʵʣʪװװʜ 

 

ʗʥʛʠʨ ʚʝʩʪ-2 ʮʦʦʥʦʛʠʡʥ ʫʛʘʘʣʛʘʜ ʪʝʭʥʠʢʠʡʥ ʫʩ 

ʘʰʠʛʣʘʩʘʥ. ʋʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʪʝʭʥʦʣʦʛʠʡʥ 

 ʜʠʡʛ ᴇᴇʨʯʣᴇʭ, ʪʦʭʠʨʫʫʣʘʭ ʟʦʨʠʣʛʦʦʨװװʣʵʣʪװװʟװ

ʟʘʨʠʤ ʪᴇʨʣʠʡʥ ʵʨʜʵʩ, ʩʦʜʘ, ʜʘʚʩ ʙʦʣʦʥ ʧʦʣʠʤʝʨ 

ʥʘʡʨʣʘʛʘʪʘʡ ʫʨʚʘʣʞ ʭʦʣʴʮʫʫʜʳʛ ʘʰʠʛʣʘʩʘʥ.  



 
 

 

 

 
4-ʨ ʟʫʨʘʛ. ʗʥʛʠʨ ʚʝʩʪ-2 ʮʦʦʥʦʛʠʡʥ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʩʭʝʤ 

 

ʎʦʦʥʦʛʠʡʥ ʛʦʣʯ, ᴇʨʛᴇʩᴇʣʪ, ʭʘʟʘʡʣʪ ʟʵʨʵʛ 

ʮʦʦʥʦʛʠʡʥ ʭᴇʥʜʠʡʥ ʯʘʥʘʨʳʛ ʪʦʜʦʨʭʦʡʣʦʭ 

 ʜʠʡʛ ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛʫʫʜʳʛ ʩʫʛʘʣʘʥװװʣʵʣʪװװʟװ

ʛʘʨʛʘʩʥʳ ʜʘʨʘʘ ʠʣ ʭʘʥʘʪʘʡ ʮʦʦʥʦʛʠʡʥ ʢʘʨʦʪʘʞʠʡʥ 

ʭʵʤʞʠʣʪʵʵʨ ʪʦʜʦʨʭʦʡʣʜʦʛ. ʗʥʛʠʨ ʚʝʩʪ-2 ʮʦʦʥʦʛʪ 

ʦʨʦʥ ʟʘʡʥ ʭʘʟʘʡʣʪ, ʛʦʣʯʠʡʥ ʭʵʤʞʠʣʪʠʡʛ 

ʮʦʦʥʦʛʠʡʥ ʘʤʩʨʘʘʩ ʮʦʦʥʦʛʠʡʥ ʸʨʦʦʣ ʭװʨʪʵʣ 

ʭʠʡʩʵʥ ʙʘ 518.8 ʤʝʪʨʠʡʥ ʛװʥʜ ʮʦʦʥʦʛʠʡʥ 

ʤᴇʨʛᴇʮʛʠʡʥ ʙʦʩʦʦ ʪʵʥʭʣʵʛʪʵʡ ʭʘʨʴʮʘʥʛʫʡ ʭʵʚʪʵʵ 

ʰʠʣʞʠʣʪ 2.9 ʤʝʪʨ ʙʘʡʩʘʥ. ʗʥʛʠʨ ʚʝʩʪ-2 ʮʦʦʥʦʛʠʡʥ 

ʦʨʦʥ ʟʘʡʥ ʭʘʟʘʡʣʪ, ʛʦʣʯʠʡʥ ᴇᴇʨʯʣᴇʣʪ ʟʵʨʵʛ 

 ʜʵʜ ʪʫʩʛʘʡ ʰʘʘʨʜʣʘʛʘ, ʥᴇʭʮᴇʣװװʣʵʣʪװװʟװ

ʪʘʚʠʛʜʘʘʛװʡ ʙʘ ʮʦʦʥʦʛʠʡʥ ʛʦʣʯʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ 

ʭʵʤʞʠʣʪʠʡʛ ʭʘʚʩʨʘʣʪ (YANGER WEST 

COMPOSITE LOG.pdf)-ʘʘʩ װʟʥʵ װװ. 

 

 

5-ʨ ʟʫʨʘʛ. ʗʥʛʠʨ ʚʝʩʪ-2 ʮʦʦʥʦʛʠʡʥ ʦʨʦʥ ʟʘʡʥ 3 ʭʵʤʞʵʵʩʪ ʟʘʛʚʘʨ 

 

ʗʥʛʠʨ ʚʝʩʪ-2 ʮʦʦʥʦʛʪ ʜʘʚʭʘʨʛʳʥ ʜʘʨʘʣʪ, 

ʥʵʚʯװװʣʵʭ ʰʠʥʞ ʯʘʥʘʨʳʥ װʟװװʣʵʣʪʠʡʛ 

ʪʦʜʦʨʭʦʡʣʦʭ IFOT/DST ʪʫʨʰʠʣʪʳʛ ñʕʢʩʝʣʩʠʦʨ 

ʕʥʝʨʞʠ ʄʦʥʛʦʣʠʘò ʢʦʤʧʘʥʠʡʥ 2 ʭװʥʠʡ 

ʙװʨʵʣʜʵʭװװʥʪʵʡ ʭʵʵʨʠʡʥ ʪʫʨʰʠʣʪʳʥ ʙʘʛ 2023 ʦʥʳ 

9-ʨ ʩʘʨʳʥ 9,10-ʥʳ ᴇʜʨװװʜʵʜ ʮʦʦʥʦʛʠʡʥ 269.44-

282.4 ʤʝʪʨʠʡʥ ʠʥʪʝʨʚʘʣʜ ʵʭʥʠʡ ʭʵʤʞʠʣʪʠʡʛ 

ʘʤʞʠʣʪʪʘʡ ʛװʡʮʵʪʛʵʞ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ ʙʘ 

ʜʘʨʘʘʛʠʡʥ 389.7-404.0ʤ-ʠʡʥ ʠʥʪʝʨʚʘʣʜ ʪʫʨʰʠʣʪ 



 
 

 

 

ʭʠʡʩʵʥ ʙʦʣʦʚʯ ʮʦʦʥʦʛʠʡʥ ʭᴇʥʜʠʡʥ ʥᴇʭʮᴇʣᴇᴇʩ 

ʰʘʣʪʛʘʘʣʘʥ ʘʤʞʠʣʪʛװʡ ʙʦʣʩʦʥ. 

IFOT/DST ʪʫʨʰʠʣʪʫʫʜʳʛ ʷʚʫʫʣʘʭʜʘʘ ʟʦʨʠʣʪʦʪ 

ʜʘʚʭʘʨʛʳʛ ʜʵʵʜ ʪʘʣʘʘʩ ʥʵʛ ʧʘʢʝʨʘʘʨ ʪʫʩʛʘʘʨʣʘʥ 

ʮʦʦʥʦʛʠʡʥ ʤᴇʨʛᴇʮᴇʛʪ ʙʠʪװװʤʞʠʣʞ ᴇʨʤʠʡʥ 

ʷʥʜʘʥʛʘʘʨ ʜʘʚʭʘʨʛʘ ʫʨʫʫ ʫʩ ʰʘʭʥʘ. ʐʘʭʘʣʪʳʥ 

ʜʘʨʘʣʪ ᴇʩᴇʞ ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʥʜ ʭװʨʵʭʵʜ 

ʰʘʭʘʣʪʳʛ ʟʦʛʩʦʦʥ ʜʘʨʘʣʪʳʥ ᴇᴇʨʯʣᴇʣʪ ʙʫʶʫ 

ʙʫʫʨʘʣʪʳʛ ʭʷʥʘʥʘ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ, ʜʘʨʘʣʪʳʥ 

ᴇᴇʨʯʣᴇʣʪ ʙʘ ʭʫʛʘʮʘʘʥʳ ʭʘʤʘʘʨʣʳʥ ʛʨʘʬʠʢʠʡʛ 

ʛʘʨʛʘʥ ʰʠʥʞʠʣʛʵʵ ʪʘʡʣʘʣ ʭʠʡʩʥʵʵʨ ʜʘʚʭʘʨʛʳʥ 

ʜʘʨʘʣʪ, ʜʘʚʭʘʨʛʳʥ ʥʵʚʯʵʵʤʞ, ʜʘʚʭʘʨʛʳʥ ʩʢʠʥ 

ʵʬʬʝʢʪ ʛʵʩʵʥ װʟװװʣʵʣʪװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʞ װʥʵʣʛʵʵ 

ʜװʛʥʵʣʪ ʛʘʨʛʘʜʘʛ. 

ʗʥʛʠʨ ʚʝʩʪ-2 ʮʦʦʥʦʛʠʡʥ 269.44-282.4 ʤʝʪʨʠʡʥ 

ʠʥʪʝʨʚʘʣʜ IFOT ʪʫʨʰʠʣʪʳʛ ʘʤʞʠʣʪʪʘʡ ʛװʡʮʵʪʛʵʞ 

ʯʘʜʩʘʥ. 

 
ɼתɻʅʕʃʊ 

ʗʥʛʠʨ ʚʝʩʪ-2 ʮʦʦʥʦʛʠʡʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʛ 

ñʄʵʡʞʦʨ ɼʨʠʣʣʠʥʛ ʄʦʥʛʦʣò ʍʍʂ-ʥʳ ᴇʨʤʠʡʥ ʙʘʛ 

ɸʅʋ-ʳʥ Boart longyear ʢʦʤʧʘʥʠʡʥ KWL-1600 

ʤʘʨʢʳʥ ᴇʨʤʠʡʥ ʤʘʰʠʥʘʘʨ 2023 ʦʥʳ 8-ʨ ʩʘʨʳʥ 27-

ʥʳ ᴇʜᴇʨ ʵʭʣװװʣʞ 9-ʨ ʩʘʨʳʥ 23-ʥʜ 519.4 ʤʝʪʨʠʡʥ 

ʛװʥʜ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʥʵʚʪʨʵʣʪʠʡʛ ʟʦʛʩʦʦʩʦʥ ʙʘ 

ʮʦʦʥʦʛʠʡʥ ʩʫʜʘʣʛʘʘ, ʪʫʨʰʠʣʪʳʥ ʘʞʣʫʫʜ 

ʭʠʡʛʜʩʵʥʠʡ ʜʘʨʘʘ 2023 ʦʥʳ 9-ʨ ʩʘʨʳʥ 25-ʥʳ ᴇʜᴇʨ 

ʮʦʦʥʦʛʠʡʥ ʘʤʩʨʳʛ ʙʠʪװװʤʞʣʵʥ, ʦʨʯʥʳ ʥᴇʭᴇʥ 

ʩʵʨʛʵʵʣʪʠʡʛ ʭʠʡʞ ᴇʨʤʠʡʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ 

ʪʘʪʘʥ ʙʫʫʣʛʘʩʘʥ. ʗʥʛʠʨ ʚʝʩʪ-2 ʮʦʦʥʦʛʠʡʥ 33.0-

464.5ʤ ʭװʨʪʵʣ ʛװʥʜ 0.1-1.88ʤ ʭװʨʪʵʣ ʟʫʟʘʘʥʪʘʡ 

ʥʠʡʪ 49.12 ʤʝʪʨ ʥװװʨʩʥʠʡ װʝ ʜʘʚʭʘʨʛʫʫʜ ʠʣʵʨʩʵʥ. 

ʎʦʦʥʦʛʠʡʥ ʛʝʦʬʠʟʠʢʠʡʥ ʭʵʤʞʠʣʪʠʡʛ ʥʫʨʘʣʪʪʘʡ 

 ʜʠʡʛ ᴇʨʤʠʡʥ ʷʥʜʘʥʛʘʘʨ ʭʘʘʞ ʟʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜװʝװ

ʮʦʦʥʦʛ ʫʛʘʘʥ ʢʘʨʦʪʘʞʠʡʥ ʙʘʛʘʞʠʡʛ ʮʦʦʥʦʛʪ 

ʙʫʫʣʛʘʥ ʭʵʤʞʠʣʪ ʭʠʡʩʵʥ ʙʦʣʦʚʯ 290.0ʤ-ʪ 

139.7ʤʤ-ʠʡʥ ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥ ʮʦʦʥʦʛʪ ʛʘʮʘʞ 

ʜʵʵʰ ʩʫʛʘʣʘʭ ʙʦʣʦʤʞʛװʡ ʙʦʣʩʦʥ ʫʯʠʨ ʟʘʨʠʤ 

ʠʥʪʝʨʚʘʣʜ ʠʣ ʭʘʥʘʪʘʡ ʮʦʦʥʦʛʠʡʥ ʭʵʤʞʠʣʪ 

ʭʠʡʛʜʵʵʛװʡ. ʗʥʛʠʨ ʚʝʩʪ-2 ʮʦʦʥʦʛʪ ʥʵʚʯװװʣʵʣʪ 

ʰʘʣʛʘʭ (IFOT/DST) ʪʝʩʪʠʡʛ ʭʦʸʨ ʠʥʪʝʨʚʘʣʜ 

ʭʠʡʩʵʥ ʵʭʥʠʡ 269.44-282.4 ʤʝʪʨʠʡʥ ʠʥʪʝʨʚʘʣʜ 

ʭʠʡʞ ʰʘʘʨʜʣʘʛʘʪʘʡ װʟװװʣʵʣʪװװʜʠʡʛ ʙװʨʵʥ ʘʚʩʘʥ 

ʙʘ ʭʦʸʨ ʜʘʭʴ (IFOT/DST) ʪʝʩʪʠʡʛ 389.7-404.0ʤ-ʠʡʥ 

ʠʥʪʝʨʚʘʣʜ ʭʠʡʩʵʥ ʙʦʣʦʚʯ ʮʦʦʥʦʛʠʡʥ ʥʫʨʘʣʪ, 

ʭᴇʥʜʠʡʥ ʯʘʥʘʨʳʥ ʭװʥʜʨʵʣʵʵʩ ʰʘʣʪʛʘʘʣʘʥ ʙװʨʵʥ 

ʭʵʤʞʠʣʪ ʘʚʘʘʛװʡ. 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʷʚʮʘʜ ʪʝʭʥʦʣʦʛʠʡʥ ʛʦʨʠʤʳʥ 

ʧʘʨʘʤʝʪʨװװʜʠʡʛ ʪʫʭʘʡ ʙװʨʪ ʥʴ ʙʠʯʠʛʣʵʣ ʭʠʡʩʵʥ ʙʘ 

ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʰʠʥʞ ʯʘʥʘʨ ʟʵʨʵʛ 

 ʜʠʡʛ ʛʝʦʣʦʛʠʡʥ ʙʠʯʠʛʣʵʣ, ʮʦʦʥʦʛʠʡʥװװʣʵʣʪװװʟװ

ʛʝʦʬʠʟʠʢʠʡʥ װʨ ʜװʥʛʪʵʡ ʭʘʨʠʮʫʫʣʘʥ ʅʦʤʛʦʥ-IX 

ʤʝʪʘʥ ʭʠʡʥ ʭʘʡʛʫʫʣʳʥ ʪʘʣʙʘʡʥ ʗʥʛʠʨʳʥ ʜʵʜ 

ʭʵʩʛʠʡʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʠʢ, ʪʝʭʥʦʣʦʛʠʡʥ ʛʦʨʠʤ 

ʙʦʣʦʚʩʨʫʫʣʘʭ ʙʦʣʦʤʞ ʙװʨʜʵʞ ʙʘʡʥʘ. 

ɸʐʀɻʃɸʉɸʅ ʄɸʊɽʈʀɸʃ, ʅʆʄ 
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ʎɻ ʨʵʥʙʘʪʳʥ ɹɸʅɿʈɸɻʏ 

 

ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʀʥʪʝʨʥʵʰʥʣ ɼʨʠʣʣʠʥʛ ʄʦʥʛʦʣʠʘ ʍʍʂ 

ʍʦʣʙʦʦ ʙʘʨʠʭ ʟʦʭʠʦʛʯʠʡʥ ʠ-ʤʵʡʣ ʭʘʷʛ: bnzrgch@gmail.com 

ʍʫʨʘʘʥʛʫʡ: ʄʘʥʘʡ ʫʣʩʳʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭᴇʛʞʠʣ ʵʨʯʠʤʞʠʭʠʡʥ ʭʵʨʵʵʨ ʙʘʨʠʣʛʘ, ʟʘʤ ʛװװʨ, ʜʵʜ ʙװʪʮʠʡʥ ʩʘʣʙʘʨʳʥ 

ʵʨʯʠʤʪʵʡ ʭᴇʛʞʠʣ ʜʵʚʰʣʠʡʛ ʜʘʛʘʥ ʘʚʪʦ ʟʘʤ, ʪᴇʤᴇʨ ʟʘʤʳʥ ʦʣʦʥ ʪᴇʩᴇʣ ʭᴇʪᴇʣʙᴇʨװװʜ ʵʭʵʣʞ, ʦʣʦʥ ʜʘʚʭʘʨ ᴇʥʜᴇʨ ʙʘʨʠʣʛʘ 

ʙʘʡʛʫʫʣʘʤʞʫʫʜʳʥ ʪʦʦ ʥʵʤʵʛʜʵʭ, ʙʘʪʘʣʛʘʘʪʘʡ ʩʫʫʨʠʡʥ ʠʥʞʝʥʝʨʯʣʵʣʠʡʥ ʦʥʦʚʯʪʦʡ ʰʠʡʜʣװװʜʪʵʡ ʙʘʨʠʣʛʫʫʜʳʛ ʙװʪʵʵʥ 

ʙʘʡʛʫʫʣʘʭ ʭʵʨʵʛʮʵʵ, ʰʘʘʨʜʣʘʛʘ ᴇʜʨᴇᴇʩ ᴇʜᴇʨʪ ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ. ʅᴇʛᴇᴇ ʪʘʣʘʘʩ ʛʘʟʘʨ ʭᴇʜʣᴇʣʪʠʡʥ ʠʜʵʚʭʞʠʣ, 

ʯʠʯʠʨʭʠʡʣʣʠʡʥ ʜʘʚʪʘʤʞ ʞʠʣ ʠʨʵʭ ʪʫʩʘʤ ʥʵʤʵʛʜʵʞ ʪʦʤʦʦʭʦʥ ʘʶʫʣ ʵʨʩʜʵʣװװʜʠʡʛ ʜʘʛʫʫʣʞ ʙʦʣʟʦʰʛװʡʛ ʦʥʮʛʦʡ 

ʙʘʡʜʣʳʥ ʙʘʡʛʫʫʣʣʘʛʘʘʩ ʘʥʭʘʘʨʫʫʣʘʭ ʙʦʣʩʦʥ. ʀʡʤʵʵʩ ʙʘʨʠʣʛʘ, ʜʵʜ ʙװʪʮʠʡʥ ʙװʪʵʵʥ ʙʘʡʛʫʫʣʘʣʪʫʫʜʳʥ ʥʘʩʞʠʣʪ, 

ʙʘʪʘʣʛʘʘʪ ʙʘʡʜʣʳʛ ʩʘʡʞʨʫʫʣʘʭ ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. 

ʊϮʣʭϮϮʨ Ϯʛ: ʩʫʫʨʠʡʥ ϺʨϺʤʜʣϺʛ, ϺʨϺʤʜʣϺʛ 

 

ʋɼʀʈʊɻɸʃ 

2000 -ʠʘʜ ʤʘʥʘʡ ʫʣʩʘʜ ʦʨʯʠʥ װʝʠʡʥ ʰʦʥ ʩʫʫʨʠʡʥ 

ʟʦʨʠʫʣʘʣʪʪʘʡ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʠʣ ʵʭʵʣʩʵʥ ʙʘʡʜʘʛ. ʊʫʩ 

ᴇʨᴇʤʜʣᴇʛʠʡʛ ʘʚʪʦ ʟʘʤʳʥ ʪᴇʤᴇʨ ʙʝʪʦʥ ʛװװʨʥʠʡ ʰʦʥ 

ʩʫʫʨʠʡʛ ʭʠʡʭ ʟʦʨʠʣʛʦʦʨ ʪʘʪʣʘʛʘʥ ʮʦʭʠʣʪʦʪ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʳʛ ʘʰʠʛʣʘʞ ʵʭʵʣʞʵʵ. ʋʣʤʘʘʨ 2010 

ʦʥʦʦʩ ʦʨʯʠʥ װʝʠʡʥ ʰʦʥ ʩʫʫʨʠʡʥ ʟʦʨʠʫʣʘʣʪʪʘʡ 

ᴇʨʤʠʡʥ ʤʘʰʠʥʫʫʜ ʥʵʚʪʵʨʯ, ᴇʥʜᴇʨ ʙʘʨʠʣʛʘ, 

ʙʘʡʛʫʫʣʘʤʞ, ʟʘʤ ʛװװʨʠʡʥ ʯʠʛʣʵʣʵʵʨ װʡʣ ʘʞʠʣʣʘʛʘʘ 

ʷʚʫʫʣʘʭ ʙʦʣʞʵʵ.   ʊʫʭʘʡʣʙʘʣ ɹʅʍɸʋ-ʳʥ ʭᴇʨᴇʥʛᴇ 

ʦʨʫʫʣʘʣʪʘʡ ʐʘʨ ʤᴇʨᴇʥ ʭʘʪʘʥ ʛʦʣ ʍʍʂ, ʐʠʥʵ ʟʫʫʥʳ 

ʙʘʨʠʣʛʘ ʍʍʂ-ʫʫʜ Sany װʡʣʜʚʵʨʠʡʥ SR200, SR220, 

SR280 ʤʘʨʢʠʡʥ ᴇʨʤʠʡʥ ʪᴇʭᴇᴇʨᴇʤʞװװʜ, ʂʦʸʦʪ ʍʍʂ- 

ɻʝʨʤʘʥʳ BAUER װʡʣʜʚʵʨʠʡʥ BG25 ʤʘʨʢʠʡʥ ʰʦʥ 

ʩʫʫʨʠʡʥ ᴇʨʤʠʡʥ ʤʘʰʠʥʫʫʜʳʛ ʠʤʧʦʨʪʣʦʥ ʦʨʫʫʣʞ װʡʣ 

ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʵʭʵʣʩʵʥ ʘʥʭʜʘʛʯ ʢʦʤʧʘʥʠʫʜ ʶʤ. 

 ʥװװʨ ʍʍʂ, ʊʵʨʛװװʥʠʡ ʜʘʨʘʘ ʄʦʥʭʘʫʟ ʛʨʫʧʧ, ɻʘʥʛװת

ʩʘʨʫʫʣ ʟʘʤ ʍʍʂ, ɿʄɿ ʍʍʂ, ʀʥʪʝʨʥʵʰʥʣ ɼʨʠʣʣʠʥʛ 

ʄʦʥʛʦʣʠʘ ʍʍʂ, ɹʘʨʙʘʪ ʧʦʚʝʨ ʜʨʠʣʣʠʥʛ ʍʍʂ, 

ʉʠʣʢʨᴇװʜ ʍʍʂ, ɸʣʪʘʥʛʘʜʘʩ ʍʍʂ ʟʵʨʵʛ ʢʦʤʧʘʥʠʫʜ 

ʛʦʣ ʪᴇʣᴇʚ MAIT, Sany, CRRC, Zoomlian 

 ʜʠʡʥ ᴇʨʤʠʡʥ ʤʘʰʠʥʫʫʜʳʛ ʭʫʜʘʣʜʘʥ ʘʚʯװװʡʣʜʚʵʨװ

ʰʦʥ ʩʫʫʨʠʡʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʯʠʛʣʵʣʵʵʨ װʡʣ ʘʞʠʣʣʘʛʘʘ 

ʷʚʫʫʣʞ ʙʘʡʥʘ.  

ʄʘʥʘʡ ʫʣʩʳʥ ɻʜʠʡʥ ʟʘʩʛʠʡʥ ʭᴇʛʞʠʣ 

ʵʨʯʠʤʞʠʭʠʡʥ ʭʵʨʵʵʨ ʙʘʨʠʣʛʘ, ʟʘʤ ʛװװʨ, ʜʵʜ ʙװʪʮʠʡʥ 

ʩʘʣʙʘʨʳʥ ʵʨʯʠʤʪʵʡ ʭᴇʛʞʠʣ ʜʵʚʰʣʠʡʛ ʜʘʛʘʥ ʘʚʪʦ ʟʘʤ, 

ʪᴇʤᴇʨ ʟʘʤʳʥ ʦʣʦʥ ʪᴇʩᴇʣ ʭᴇʪᴇʣʙᴇʨװװʜ ʵʭʵʣʞ, ʦʣʦʥ 

ʜʘʚʭʘʨ ᴇʥʜᴇʨ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʫʫʜʳʥ ʪʦʦ 

ʥʵʤʵʛʜʵʭ, ʙʘʪʘʣʛʘʘʪʘʡ ʩʫʫʨʠʡʥ ʠʥʞʝʥʝʨʯʣʵʣʠʡʥ 

ʦʥʦʚʯʪʦʡ ʰʠʡʜʣװװʜʪʵʡ ʙʘʨʠʣʛʫʫʜʳʛ ʙװʪʵʵʥ 

ʙʘʡʛʫʫʣʘʭ ʭʵʨʵʛʮʵʵ, ʰʘʘʨʜʣʘʛʘ ᴇʜʨᴇᴇʩ ᴇʜᴇʨʪ 

ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ. ʅᴇʛᴇᴇ ʪʘʣʘʘʩ ʛʘʟʘʨ ʭᴇʜʣᴇʣʪʠʡʥ 

ʠʜʵʚʭʞʠʣ, ʯʠʯʠʨʭʠʡʣʣʠʡʥ ʜʘʚʪʘʤʞ ʞʠʣ ʠʨʵʭ ʪʫʩʘʤ 

ʥʵʤʵʛʜʵʞ ʪʦʤʦʦʭʦʥ ʘʶʫʣ ʵʨʩʜʵʣװװʜʠʡʛ ʜʘʛʫʫʣʞ 

ʙʦʣʟʦʰʛװʡʛ ʦʥʮʛʦʡ ʙʘʡʜʣʳʥ ʙʘʡʛʫʫʣʣʘʛʘʘʩ 

ʘʥʭʘʘʨʫʫʣʘʭ ʙʦʣʩʦʥ. ʀʡʤʵʵʩ ʙʘʨʠʣʛʘ, ʜʵʜ ʙװʪʮʠʡʥ 

ʙװʪʵʵʥ ʙʘʡʛʫʫʣʘʣʪʫʫʜʳʥ ʥʘʩʞʠʣʪ, ʙʘʪʘʣʛʘʘʪ ʙʘʡʜʣʳʛ 

ʩʘʡʞʨʫʫʣʘʭ ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. 

ɹʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʫʫʜʳʥ ʩʫʫʨʠʡʥ 

ʠʥʞʝʥʝʨʯʣʵʣʠʡʥ ʩʪʘʥʜʘʨʪ, ʪʝʭʥʠʢʠʡʥ 

ʰʘʘʨʜʣʘʛʫʫʜʳʛ ʙװʨʵʥ ʭʘʥʛʘʞ ʛװʥ ʙʘʪ ʰʦʥ ʩʫʫʨʠʡʥ 

ʪʝʭʥʦʣʦʛʠʡʥ ʥʵʨ ʪᴇʨʣװװʜʠʡʛ ʥʵʤʵʛʜװװʣʵʭ, 

ʥʫʪʘʛʰʫʫʣʘʭ, ʘʰʠʛʣʘʭ ʘʩʫʫʜʘʣ ʯʫʭʘʣ ʙʘʡʥʘ. ʅᴇʛᴇᴇ 

ʪʘʣʘʘʩ ʟʘʭ ʟʵʵʣʠʡʥ ʭʵʨʵʛʮʵʵ ʰʘʘʨʜʣʘʛʘ, ʙʘʨʠʣʛʘ, 

ʙʘʡʛʫʫʣʘʤʞ, ʟʘʤ ʛװװʨʥʠʡ ʥʦʨʤ, ʜװʨʵʤ, 

ʩʪʘʥʜʘʨʪʫʫʜʳʛ ʭʘʥʛʘʭ ʰʦʥ ʩʫʫʨʠʡʥ ʭʠʡʮʠʡʥ 

ʪʦʦʮʦʦʣʦʣ, ʠʥʞʝʥʝʨʯʣʵʣ, ʟʫʨʘʛ ʪᴇʩᴇʣ ʙʦʣʦʚʩʨʫʫʣʘʣʪ, 

ʜʵʚʰʠʣʪʵʪ ʪʝʭʥʦʣʦʛʠ, ʠʥʥʦʚʘʮ, ʰʠʣʜʵʛ ʧʨʘʢʪʠʢʠʡʛ 

ʘʰʠʛʣʘʥ ʵʨʛʠʡʥ ʭʘʤʛʘʘʣʘʣʪʳʥ ʪװʰʠʮ ʭʘʥʘ 

ʙʘʡʛʫʫʣʘʭ, ʰʦʥ ʩʫʫʨʠʡʥ ᴇʨᴇʤʜʣᴇʛ ʭʠʡʭ, ʮʦʦʥʦʛʠʡʥ 

ʭװʯʠʪʛʵʩʵʥ ʘʨʤʘʪʫʨʯʣʘʣ, ʙʝʪʦʥ ʮʫʪʛʘʣʪ ʟʵʨʛʠʡʛ 

ʮʦʛʮʦʦʨ ʤʵʨʛʵʞʣʠʡʥ ʪװʚʰʠʥʜ ʛװʡʮʵʪʛʵʭ ʪʫʨʰʣʘʛʘ, 

ʫʨ ʯʘʜʚʘʨʳʛ ʥʵʤʵʛʜװװʣɻʭ ʰʘʘʨʜʣʘʛʘ ʙʘʩ ʙʠʡ.  

ʄʘʥʘʡ ʫʣʩʘʜ ʭʵʨʵʛʞװװʣʩʵʥ, ʭʵʨʵʛʞʠʞ ʙʫʡ 

ᴇʨᴇʤʜʤᴇʣ ʰʦʥ ʩʫʫʨʴʪʘʡ ʪʦʤʦʦʭʦʥ ʙʘʨʠʣʛʘ, 

ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʪᴇʩᴇʣ ʭᴇʪᴇʣʙᴇʨװװʜʠʡʛ ʥʵʨʣʵʚʵʣ 

ʐʘʥʛʨʠ-ʃʘ ʟʦʯʠʜ ʙʫʫʜʘʣ, Regis residence, Eco 

international tower, TDB ʙʘʨʠʣʛʘ, ʍװʥʥװ ʠʤʧʘʡʨ 

tower, ʆʨʛʠʣ ʪʦwer, Mak tower, ʆʣʠʤʧʠʡʥ ʛװװʨ, 

ɹʘʷʥʟװʨʭʠʡʥ ʛװװʨ,  ʆʶʫ ʪʦʣʛʦʡʥ ʜʘʣʜ ʫʫʨʭʘʡʥ 

ʙװʪʵʵʥ ʙʘʡʛʫʫʣʘʣʪʳʥ ʭװʨʵʵʥʜ ʭʠʡʛʜʩʵʥ ʪᴇʩʣװװʜ, 

ʗʘʨʤʘʛʠʡʥ ʛװװʨ, ʅʘʘʜʘʤʯʜʳʥ ʛװװʨ, ʟʘʡʩʘʥʛʠʡʥ ʛװװʨ, 

ɿװװʥʙʘʷʥʛʠʡʥ ʪᴇʤᴇʨ ʟʘʤ, ʍʘʥʛʠ ʤʘʥʜʘʣʳʥ ʪᴇʤᴇʨ ʟʘʤ, 

ʛʘʰʫʫʥ ʩʫʭʘʡʪʳʥ ʪᴇʤᴇʨ ʟʘʤ ʛʵʭ ʤʵʪ ʪʦʤʦʦʭʦʥ 

ʪᴇʩʣװװʜʠʡʛ ʥʵʨʣʵʞ ʙʦʣʥʦ. ʕʜʛʵʵʨʠʡʥ ʪᴇʩʣװװʜʠʡʥ 

ʘʯʘʘʨ ʤʘʥʘʡ װʥʜʵʩʥʠʡ ʢʦʤʧʘʥʠʫʜʳʥ ʭװʯʠʥ ʯʘʜʘʣ, 

ʪʫʨʰʣʘʛʘ, ʫʨ ʯʘʜʚʘʨ ʜʵʵʰʣʵʭ װʥʜʵʩ ʩʫʫʨʴ ʪʘʚʠʛʜʩʘʥ 

ʶʤ.  

ʆʣʦʥ ʫʣʩʘʜ ʭװʣʵʵʥ ʟᴇʚʰᴇᴇʨᴇʛʜʩᴇʥ ʰʦʥ ʩʫʫʨʠʡʥ 

ᴇʨʤʠʡʥ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ Soilmec, Cassagrande, Mait, 

Carrandina, Bauer and Emde, Sany, XCMG, Zoomlian, 

Sunward, CRRC ʟʵʨʵʛ ʪʦʤʦʦʭʦʥ װʡʣʜʚʵʨװװʜ ʥʴ 

ᴇᴇʨʩʜʠʡʥ ʙװʪʵʵʩʵʥ ʰʦʥ ʩʫʫʨʠʡʥ ʘʨʛʘ ʪʝʭʥʠʢ, 

ʪʝʭʥʦʣʦʛʠʫʜʳʛ ʥʵʚʪʨװװʣʞ, ʭᴇʛʞװװʣʩʵʵʨ ᴇʥᴇᴇʜʨʠʡʛ 

ʭװʨʩʵʥ ʙʘʡʥʘ.   

ʐʦʥ ʩʫʫʨʠʡʥ ϺʨϺʤʜʣϺʛʠʡʥ ʜʵʣʭʠʡʥ ʪϮϮʭʵʵʩ... 

ɹʘʨʠʣʛʘ ʫʛʩʨʘʣʪʳʥ ʘʞʠʣʜ ʰʦʥ ʩʫʫʨʠʡʛ ʘʰʠʛʣʘʭ 

ʧʨʘʢʪʠʢ ʥʴ ʙװʨ ʵʨʪʥʵʵʩ ʛʘʨʘʣ װװʩʵʣʪʵʡ. ʕʨʪ ʜʵʵʨ װʝʜ 



 
 

 

 

ʭװʤװװʩ ʛʦʣʳʥ ʦʡʨʦʣʮʦʦ ʟᴇᴇʣᴇʥ ʭᴇʨʩʪʵʡ ʛʘʟʘʨ ʩʘʡʥ 

ʩʫʫʨʠʡʛ ʙʠʡ ʙʦʣʛʦʭʳʥ ʪʫʣʜ ʰʦʥ ʘʰʠʛʣʘʜʘʛ ʙʘʡʚ. 

ʆʣʦʥ ʪʦʩʛʦʜ, ʭʦʪʫʫʜ ʥʫʫʨ, ʛʦʣʳʥ ʦʡʨʦʣʮʦʦ ʙʘʡʭ ʥʴ 

ʩʪʨʘʪʝʛʠʡʥ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʵʥɻ ʥʴ 

ʫʩʥʳ ʭʵʨʵʛʮʵʵʛ ʭʘʥʛʘʭ, ʛʘʟʘʨ ʥʫʪʛʠʡʛ ʭʘʤʛʘʘʣʘʭʘʜ 

ʯʫʭʘʣ ʙʘʡʞʵʵ. ʉʫʣ ʭᴇʨʩʠʡʛ ʙʵʭʞװװʣʵʭʠʡʥ ʪʫʣʜ 

ʤʦʜʦʥ ʰʦʥʛ ʘʰʠʛʣʘʜʘʛ ʙʘʡʞʵʵ. ʕʜʛʵʵʨ ʰʦʥʛʫʫʜʳʛ 

ʛʘʨʘʘʨ ʛʘʟʘʨʪ ʮʦʭʠʞ ʦʨʫʫʣʘʥ װװʩʩʵʥ ʥװʭʵʥʜ ʵʣʩ, 

ʯʫʣʫʫʛʘʘʨ ʜװװʨʛʵʞ ʭᴇʨʩʠʡʛ ʥʷʛʪʨʫʫʣʜʘʛ ʙʘʡʞʵʵ. 

ʈʦʤʯʫʫʜ ʤʦʜʦʥ ʰʦʥ ʘh ʠʛʣʘʩʘʥ ʭʵʜ ʭʵʜʵʥ ʪʦʭʠʦʣʜʦʣ 

ʙʘʡʜʘʛ ʥʴ ɿװװʥ ɸʥʛʣʠʡʥ ʬʝʥʣʘʥʜ ʜʘʭʴ ʪʦʤ ʩװʤ 

ʭʠʡʜװװʜʠʡʥ ʩʫʫʨʠʥʜ ʪװʛʵʵʤʵʣ ʘʞʠʛʣʘʛʜʜʘʛ ʙʘʡʥʘ. 

ʄʦʜ ʥʴ ʙʘʪ ʙᴇʭ, ʭᴇʥʛᴇʥ, ʘʰʠʛʣʘʭʘʜ ʭʷʣʙʘʨ ʫʯʠʨ 

ʭʘʨʴʮʘʥʛʫʡ ʩʘʷʭʥʳʛ ʙʦʣʪʦʣ ʰʦʥʛʠʡʥ װʥʜʩʵʥ 

ʤʘʪʝʨʠʘʣ ʭʵʚʵʵʨ ʙʘʡʚ.  

 

 
1-ʨ ʟʫʨʘʛ. 18-ʨ ʟʫʫʥʳ Ϯʝʠʡʥ ʰʦʥ ʩʫʫʨʠʡʥ ϺʨϺʤʜʣϺʛʠʡʥ 

ʤʘʰʠʥ 

*ʊʘʡʣʙʘʨ: ʕʜʛʵʵʨ ʟʫʨʛʫʫʜ ʥʴ D.P. Zekkos ʭʫʚʠʡʥ ʮʫʛʣʫʫʣʛʘ ʙϺʛϺϺʜ 

1797-1803 ʦʥʜ ʭʵʚʣʵʛʜʩʵʥ Britanica ʥʵʚʪʵʨʭʠʡ ʪʦʣʴ ʙʠʯʛʠʡʥ 3-ʨ 

ʭʵʚʣʵʣʵʵʩ ʛʘʨʘʣʪʘʡ. ɿʫʨʘʛ ʜʵʵʨ ʭʦʸʨ ʪϺʨʣʠʡʥ ʰʦʥ ʩʫʫʨʠʡʥ ʮʦʦʥʦʛ 
ϺʨϺʤʜʣϺʛʠʡʥ ʤʘʰʠʥʳʛ ʜϮʨʩʵʣʞʵʵ. ɿϮϮʥ ʪʘʣʜ ʙʘʡʛʘʘ ʟʫʨʛʠʡʛ 

"Bunce's Pile Engine" ʛʵʞ ʥʵʨʣʵʜʵʛ. ʊʘ ʤʘʰʠʥʳ ʭʦʸʨ ʪʘʣʳʥ 

ʭʘʨʘʛʜʘʭ ʙʘʡʜʣʳʛ ʭʘʨʞ ʙʘʡʥʘ. ʅʵʛ ʭϮʥ ʜʫʛʫʡʛ ʵʨʛϮϮʣʞ, ʘʯʘʘʛ 
ϺʨʛϺϺʜ ʜʘʨʘʘ ʥʴ ʘʯʘʘʛ ʥʴ ʙʫʫʣʛʘʞ, ʤʦʜʦʥ ʰʦʥʛ ʛʘʟʘʨʣʫʫ ʰʘʘʭ 

ʦʨʫʫʣʞ ʙʘʡʥʘ. ɹʘʨʫʫʥ ʪʘʣʜ ʙʘʡʛʘʘ "Vaulone's Pile Engine" ʥʵʨʪʵʡ 

ʤʘʰʠʥʜ ʯ ʤϺʥ ʘʜʠʣ ʦʡʣʛʦʣʪ ʭʘʤʘʘʨʥʘ.  

 

ʅʵʛ. ʆʈʏʀʅ תɽʀʁʅ ʐʆʅ ʉʋʋʈʀʁʅ 

ᴆʈᴆʄɼʃᴆɻʀʁʅ 

ɸʈɻʋʋɼʓʅ ʊᴆʈᴆʃ, ɿʆʈʀʋʃɸʃʊ ʍʕʈʕɻʃʕʕ 

 

ᴆʨᴇʤʜʤᴇʣ ʰʦʥ/Bored piles 

ᴆʨᴇʤʜʤᴇʣ ʰʦʥ ʥʴ ᴇʥʜᴇʨ װʨ ʜװʥʪʵʡ, ʙʘʨʠʣʛʘ, ʟʘʤ 

ʛװװʨʠʡʥ ʩʫʫʨʠʡʥ ʠʥʞʝʥʝʨʯʣʵʣʜ ʦʣʦʥ ʟʦʨʠʫʣʘʣʪʘʘʨ 

ʘʰʠʛʣʘʛʜʜʘʛ ʭʘʤʛʠʡʥ ʩװװʣʠʡʥ װʝʠʡʥ ʘʨʛʘ ʶʤ. 

ʍװʥʜ ʜʘʘʮʳʥ ʙʘʨʠʣʛʳʥ ʩʫʫʨʠʥʜ, ʷʣʘʥʛʫʷʘ ʦʜʦʦ 

ʙʘʡʛʘʘ ʙʘʨʠʣʛʫʫʜʳʥ ʦʡʨʦʣʮʦʦ ʛװʥ ʩʫʫʨʠʡʥ ʫʭʘʣʪ 

ʭʠʡʭ, ʪװװʥʯʣʵʥ ʛʘʟʨʳʥ ʥʘʣʫʫʛ ʪʦʛʪʚʦʨʞʫʫʣʘʭ, 

ʪʦʛʪʦʦʥ ʙʘʨʠʭ,  ʍʦʥʛʠʣ, ʟʘʤ, ʛװװʨ ʙʘʨʠʭ, װʝʨʠʡʥ 

ʜʘʣʘʥ ʭʘʤʛʘʘʣʘʣʪ ʭʠʡʭ ʟʵʨʵʛ ʦʣʦʥ ʪᴇʨʣʠʡʥ ʜʵʜ 

ʙװʪʮʠʡʥ ʪᴇʩʣװװʜʵʜ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʛʜʵʥʵ. ɹʘʨʠʣʛʳʥ 

ʩʫʫʨʠʡʥ ʫʭʣʘʛʳʥ ʭʵʤʞʵʵ ʛװʥʟʛʠʡʨʵʭ ʪʫʩʘʤ, ʤᴇʥ  

ʭʘʞʫʫʛʠʡʥ ʵʩʚʵʣ ʟʵʨʛʵʣʜʵʵʭ ʙʘʨʠʣʛʫʫʜʘʘʩ ʩʫʫʨʠʥʜ 

ᴇʛʯ ʘʯʘʘʣʣʳʛ ʪʦʦʮʦʦʣʦʣ װʥʜʩʵʥ ʜʵʵʨ ʛʘʟʨʳʥ 

ʥʫʨʘʣʪʳʛ ʪʦʛʪʦʦʥ ʙʘʨʠʭʳʥ ʪʫʣʜ ʠʭʵʚʯʣʵʥ ʭᴇʥʜʣᴇʥ 

ʙʵʭʵʣʛʵʵʥʠʡ ʘʥʢʦʨ ᴇʨᴇʤʜʣᴇʛ /anchoring/, ʭᴇʨʩʥʠʡ 

ʭʘʜʘʘʩ /Soil nails/ ʟʵʨʵʛ ʘʨʛʫʫʜʪʘʡ ʭʦʩʣʫʫʣʘʥ 

ʘʰʠʛʣʘʜʘʛ. ʄᴇʥ ʭᴇʨʩʥʠʡ ʛʫʣʩʘʣʪʘʘʩ ʫʨʴʜʯʠʣʘʥ 

ʩʵʨʛʠʡʣʵʭʠʡʥ ʪʫʣʜ ʥʘʣʫʫʛ ʪʦʛʪʚʦʨʞʫʫʣʘʭ, ʵʩʚʵʣ ʦʜʦʦ 

ʙʘʡʛʘʘ ʙʘʨʠʣʛʫʫʜʳʛ ʭʘʤʛʘʘʣʘʭ ʤᴇʥ ʭʵʨʵʛʣʵʥʵ.  

ɹʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥ ʩʫʫʣʛʘʞ, ʪʫʩʛʘʡ ʟʦʨʠʫʣʘʣʪʳʥ 

ᴇʨʤʠʡʥ ʙʘʛʘʞ ʘʰʠʛʣʘʥ ʭʫʨʜʘʩ ʯʫʣʫʫʣʛʠʡʛ ᴇʨᴇʤʜʜᴇʛ. 

ʍʵʨʵʚ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʮʦʦʥʦʛ ʥʴ ʙʵʭʵʣʛʵʵʛװʡ ʙʘʡʭʜʘʘ 

ʪʦʛʪʚʦʨʞʠʣʪ ʤʫʫʪʘʡ ʙʘʡʭ ʪʦʭʠʦʣʜʦʣʜ ʙʵʭʵʣʛʵʵʥʠʡ 

ʷʥʜʘʥ ʵʩʚʵʣ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʰʠʥʛʵʥʠʡʛ ʛʦʣʯʣʦʥ 

ʘʰʠʛʣʘʜʘʛ. ᴆʨᴇʤʜʣᴇʛ ʭʠʡʩʥʠʡ ʭװʯʠʪʛʵʞ ʙʦʦʩʦʥ 

ʘʨʤʘʪʫʨʳʛ /rebar cage/ ʮʦʦʥʦʛʪ ʩʫʫʣʛʘʞ, ʙʝʪʦʥ 

ʟʫʫʨʤʘʛʘʘʨ ʮʦʦʥʦʛʠʡʛ ʜװװʨʛʵʥ ᴇʨᴇʤʜʣᴇʛ ʰʦʥ ʩʫʫʨʴ 

ʙʠʡ ʙʦʣʥʦ. ʊʦʛʪʚʦʨʪʦʡ ʭʫʨʜʘʩ ʯʫʣʫʫʣʘʛʪʘʡ 

ʪʦʭʠʦʣʜʦʣʜ 2.5ʤ ʛʦʣʯʪʦʡ  ʮʦʦʥʦʛʠʡʛ 70ʤ-ʵʵʩ ʜʵʵʰ 

ʛװʥʜ ᴇʨᴇʤʜᴇʞ ʙʦʣʦʤʞʪʦʡ.  

ɼʘʚʫʫ ʪʘʣ 

V ʄʘʰ ᴇʥʜᴇʨ ʜʘʘʮ ʘʚʜʘʛ 

V 450 ʤʤ-ʵʵʩ ʜʵʵʰ ʷʥʟ ʙװʨʠʡʥ ʪʦʤ ʛʦʣʯʦʦʨ 

ᴇʨᴇʤʜᴇʭ ʙʦʣʦʤʞʪʦʡ 

V ʍᴇʨʩ, ʯʫʣʫʫʣʛʠʡʥ ʷʥʟ ʙװʨʠʡʥ ʥᴇʭʮᴇʣʜ 

ʩʫʫʨʠʣʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ 

V ʍʘʤʛʠʡʥ ʙʘʛʘ ʩʫʫʣʪ ʙʘ ʭʵʚ ʛʘʞʠʣʪʘʜ ʦʨʜʦʛ 

V ʍʘʤʛʠʡʥ ʙʘʛʘ ʯʠʯʠʨʛʵʵʪʵʡ 

 

ʐʫʨʛʘʥ ʰʥʝʢʵʥ (CFA) ʰʦʥ 

ʐʫʨʛʘʥ ʰʥʝʢʵʥ (CFA) ʰʦʥ ʥʴ ʥʵʛ ʪᴇʨʣʠʡʥ 

ʮʫʪʛʘʤʘʣ ʰʦʥʛʠʡʥ ʥʵʛ ʪᴇʨʣʠʡʥ ʘʨʛʘ ʶʤ. ʐʦʥʛʠʡʥ 

ᴇʨᴇʤʜʣᴇʛ, ʙʝʪʦʥ ʟʫʫʨʤʘʛ ʥʴ ʥʵʛ ʪʘʩʨʘʣʪʛװʡ 

ʘʞʠʣʣʘʛʘʘʛʘʘʨ ʷʚʘʛʜʜʘʛ ʥʴ ʵʥʵ ʪᴇʨʣʠʡʥ ʙʫʩʘʜ ʰʦʥ 

ʩʫʫʨʠʡʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʫʫʜʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʠʣװװ 

ʭʫʨʜʘʥ ʩʫʫʨʠʣʘʛʜʘʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʜʘʛ. ʍװʯʠʪʛʵʞ 

ʙʦʦʩʦʥ ʘʨʤʘʪʫʨʳʛ  ʙʝʪʦʥ ʟʫʫʨʤʘʛ ʮʫʪʛʘʩʥʳ ʜʘʨʘʘ 

ʥʦʡʪʦʥ ʙʝʪʦʥʜ ʭʠʡʩʥʵʵʨ ʰʦʥ ʥʴ ʙװʪʮʠʡʥ ʙװʭ 

ʘʯʘʘʣʣʳʛ ʪʵʩʚʵʨʣʵʭ ʙʦʣʦʤʞʠʡʛ ʙʠʡ ʙʦʣʛʦʜʦʛ. 

ʍʵʨʵʛʣʵʵ ʥʴ: 

ʍʦʥʛʠʣ, ʟʘʤ, ʛװװʨ ʙʘʨʠʭ, װʝʨʠʡʥ ʭʘʤʛʘʘʣʘʣʪ ʟʵʨʵʛ 

ʜʵʜ ʙװʪʮʠʡʥ ʪᴇʩʣװװʜ 

ʍᴇʨʩʥʠʡ ʛʫʣʩʘʣʪʘʘʩ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ ʵʩʚʵʣ 

ʦʜʦʦ ʙʘʡʛʘʘ ʙʘʨʠʣʛʫʫʜʳʛ ʭʘʤʛʘʘʣʘʭʘʜ ʠʭʵʚʯʣʵʥ 

ʭᴇʥʜʣᴇʥ ʙʵʭʵʣʛʵʵʥʠʡ ʘʥʢʦʨ ᴇʨᴇʤʜʣᴇʛ, ʭᴇʨʩʥʠʡ 

ʭʘʜʘʘʩ ʟʵʨʵʛ ʙʫʩʘʜ ʘʨʛʘ ʪʝʭʥʠʢʪʵʡ ʭʦʩʣʫʫʣʘʥ 

ʭʵʨʵʛʣʵʜʵʛ. 

CFA ʰʦʥ ʥʴ ʭᴇʥʜʠʡ ʛʦʣʪʦʡ װʨʛʵʣʞʠʣʩʵʥ ʰʫʨʛʘʥ 

ʰʥʝʢʠʡʛ ʭᴇʨʩ ʯʫʣʫʫʣʘʛʪ ʪᴇʣᴇʚʣᴇʩᴇʥ ʛװʥʜ ʵʨʛװװʣʵʭ 

ʟʘʨʯʤʘʘʨ ᴇʨᴇʤʜʣᴇʛ ʷʚʘʛʜʜʘʛ. ʐʥʝʢʠʡʥ ʩʫʤʳʛ ʟᴇᴇʣᴇʥ 

ʜʵʵʰʵʵ ʪʘʪʘʭʘʜ װװʩʩʵʥ ʮʦʦʥʦʛʠʡʥ ʭʦʦʩʦʥ ʦʨʦʥ ʟʘʡʛ 

ʜװװʨʛʵʭʠʡʥ ʪʫʣʜ ʰʥʝʢʵʥ ʩʫʤʥʳ ʭᴇʥʜʠʡ ʛʦʣʦʦʨ 

ʮʦʦʥʦʛʠʡʥ ʤᴇʨʛᴇʮᴇʛ ʨװװ ʙʝʪʦʥ ʟʫʫʨʤʘʛ ʰʘʭʘʞ 

ʜװװʨʛʵʭ ʙᴇʛᴇᴇʜ ʟʫʫʨʤʘʛʠʡʥ ʰʘʭʫʫʨʛʳʥ ʩʪʘʪʠʢ 

ʜʘʨʘʣʪʳʛ ʪʦʛʪʤʦʣ ʭʘʜʛʘʣʥʘ. ʍװʯʠʪʛʵʞ ʙʦʦʩʦʥ 

ʘʨʤʘʪʫʨʳʛ ʰʠʥʵʵʨ ʜװװʨʛʵʩʵʥ ʙʝʪʦʥʳ ʜʫʥʜʫʫʨ ʭʠʡʞ 

ʮʦʦʥʦʛʪ ʩʫʫʣʛʘʞ ʙʘʡʨʣʫʫʣʥʘ. ɽʨ ʥʴ CFA ʰʦʥ ʥʴ 

ʭʘʤʛʠʡʥ ʙʘʛʘʜʘʘ ʟʫʨʛʘʘʥ ʤʝʪʨʠʡʥ ʫʨʪʪʘʡ ʭװʯʠʪʛʵʞ 

ʙʦʦʩʦʥ ʘʨʤʘʪʫʨʯʣʘʣ ʩʫʫʣʛʘʜʘʛ ʙʦʣʦʚʯ ʘʞʣʳʥ ʜʠʟʘʡʥ 

ʵʩʚʵʣ ʪʝʭʥʠʢʠʡʥ ʰʘʘʨʜʣʘʛʘʜ ʥʠʡʮװװʣʵʥ ʠʣװװ ʫʨʪʘʘʨ 

ʩʫʫʨʠʣʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ. ʐʘʘʨʜʣʘʛʘʪʘʡ ʪʦʭʠʦʣʜʦʣʜ 

ʪʫʩʛʘʡʣʘʥ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʯʠʯʠʨʛʵʵʥʠʡ ʪᴇʭᴇᴇʨᴇʤʞ ʥʴ 

ʘʨʤʘʪʫʨʳʥ ʩʫʫʣʛʘʭ, ʭʵʤʞʵʵʛ ʥʘʨʠʡʚʯʣʘʥ ʪʦʛʪʦʦʭʦʜ 

ʘʰʠʛʣʘʜʘʛ.  

ɼʘʚʫʫ ʪʘʣ: 

V ʐʘʭʘʣʪ, ᴇʨʛᴇʣʪ, ʭʘʞʫʫʛʠʡʥ ʭᴇʥʜʣᴇʥ 

ʘʯʘʘʣʘʣʜ ʪʵʩʚʵʨʪʵʡ 

V ɿʘʨʜʣʳʥ ʭʵʤʥʵʣʪʪʵʡ ʩʫʫʨʠʡʥ ʰʠʡʜʵʣ 



 
 

 

 

V ʕʣʩ, ʰʘʚʘʨ, ʙʘʛʘ ʤᴇʭʣᴇʛʪʵʡ ʭʘʡʨʛʘ ʟʵʨʵʛ 
ʟᴇᴇʣᴇʥ ʭʫʨʜʘʩ ʯʫʣʫʫʣʘʛʪʘʡ ʥᴇʭʮᴇʣʜ 

ʩʫʫʨʠʣʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ 

V 300ʤʤ-1000ʤʤ-ʠʡʥ ʷʥʟ ʙװʨʠʡʥ ʛʦʣʯʪʦʡ ʰʦʥʛ 

30ʤ ʠʣװװ ʛװʥʜ ʩʫʫʣʛʘʭ ʙʦʣʦʤʞʪʦʡ.  

V ɼʫʫ ʯʠʤʵʵ ʙʘʛʘʪʘʡ, ʯʠʯʠʨʛʵʵʛװʡ ʪʫʣ ʩʫʣ 
ʙʘʨʴʮʘʣʜʩʘʥ װʝʪʵʡ, ʛװʥʠʡ ʫʩʥʳ ʪװʚʰʠʥ 

ʠʭʪʵʡ ʩʫʫʨʠʥ ʛʘʟʘʨʪ ʠʣװװ ʪʦʭʠʨʦʤʞʪʦʡ. 

V ᴆʨᴇʤʜʤᴇʣ ʰʦʥʪʦʡ /boredpile/ ʭʘʨʴʮʫʫʣʘʭʘʜ 

ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥ ʙʦʣʦʥ ʮʦʦʥʦʛʠʡʛ 

ʪʦʛʪʚʦʨʞʫʫʣʘʭ ʰʠʥʛʵʥ ʰʘʘʨʜʣʘʛʘʛװʡ ʪʫʣ 

ʘʞʣʳʛ ʠʣװװ ʭʫʨʜʘʥ ʛװʡʮʵʪʛʵʭ ʙʦʣʦʤʞʪʦʡ 

ʙʘʡʜʘʛ.  

 

ʍᴇʪʣᴇʛʯ ʷʥʜʘʥʪʘʡ ʮʫʪʛʘʤʘʣ ʰʦʥ/Driven Cast-in-

Situ piles 

ʍᴇʪʣᴇʛʯ ʷʥʜʘʥʪʘʡ ʮʫʪʛʘʤʘʣ (DCIS) ʰʦʥ ʥʴ 

ʸʨʦʦʣʳʛ ʙᴇʛʣᴇʩᴇʥ ʭᴇʥʜʠʡ ʛʘʥ ʭʦʦʣʦʡʛ ʛʘʟʘʨʪ ʮʦʭʠʞ 

ʦʨʫʫʣʘʘʜ, ʜʘʨʘʘ ʥʴ ʙʝʪʦʥ ʟʫʫʨʤʘʛʘʘʨ ʜװװʨʛʵʭ ʟʘʤʘʘʨ 

ʭʠʡʛʜʜʵʛ. תʥʜʩʵʥ ʭʵʨʵʛʣʵʵ ʥʴ:  

V ɹʘʨʠʣʛʳʥ ʩʫʫʨʴ (ʦʨʦʥ ʩʫʫʮʥʳ ʙʦʣʦʥ 

ʭʫʜʘʣʜʘʘʥʳ)  

V ɼʵʜ ʙװʪʵʮ  

V ɸʯʘʘʣʘʣ ʜʘʤʞʫʫʣʘʭ ʪʘʚʮʘʥ 

V ɻװװʨʥʠʡ ʪʫʣʛʫʫʨ ʰʦʥ 

V ʋʨʴʜʯʠʣʘʥ ʪʦʦʮʦʦʣʩʦʥ ʵʩʵʨʛװװʮʵʣ ʵʩʚʵʣ 

ʪʦʭʠʨʫʫʣʘʭ ʭʵʨʵʛʩʵʣ ʨװװ ʭᴇʪʣᴇʛʜʜᴇʛ ʷʥʟ 

ʙװʨʠʡʥ ʭᴇʨʩʥʠʡ ʥᴇʭʮᴇʣ 

V ʕʚʜʵʨʯ ʛʵʤʪʩʵʥ ʰʦʥʛ ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ 

25 ʤʤ-ʵʵʩ ʙʘʛʘʛװʡ ʟʫʟʘʘʥ ʭʘʥʘʪʘʡ ʜʦʦʜ װʟװװʨʠʡʛ 

ʙᴇʛʣᴇʩᴇʥ ʭװʥʜ ʛʘʥ ʪʨʫʙʘʛ ʥʴ ʛʠʜʨʦ ʘʞʠʣʣʘʛʘʘʪʘʡ 

ʯʠʛʣװװʣʵʛʯ ʪᴇʭᴇᴇʨᴇʤʞᴇᴇʨ ʮʦʭʠʞ ʩʫʫʣʛʘʥʘ. 

ʐʘʘʨʜʣʘʛʘʪʘʡ ʞʦʣʦʦʜʣʦʛʳʥ ʵʩʵʨʛװװʮʵʣʜ ʭװʨʤʵʛʮ 

ʙװʪʵʥ ʫʨʪ ʪʦʨʳʛ ʭʦʦʣʦʡʜ ʙʫʫʣʛʘʞ, ᴇʥʜᴇʨ ʫʥʘʣʪʪʘʡ 

ʙʝʪʦʥʦʦʨ ʜװװʨʛʵʥʵ. ɼʘʨʘʘ ʥʴ ʭʦʦʣʦʡ ʥʴ ʯʠʯʠʨʛʵʵʥʵʵʩ 

ʛʘʨʯ, ʙʝʪʦʥʳ ʛʦʣ װʣʜʵʵʜʵʛ. 

 

ɼʘʚʫʫ ʪʘʣ: 

V ʉʫʫʣʛʘʭʘʜ ʭʫʨʜʘʥ  

V ʀʭ ʭʵʤʞʵʵʥʠʡ ʘʯʘʘʣʘʣ ʜʘʘʭ ʯʘʜʚʘʨʪʘʡ  

V ʀʭʵʚʯʣʵʥ 340 ʤʤ-ʵʵʩ 630 ʤʤ ʛʦʣʯʪʦʡ 

ʰʦʥʛʠʡʥ ʭʵʤʞʵʵ ᴇʨʛᴇʥ ʭװʨʵʵʪʵʡ 

 

ʍᴇʪʣᴇʛʯ ʰʦʥ / Driven piles  

ʍᴇʪʣᴇʛʯ ʰʦʥ ʛʵʜʵʛ ʥʴ ʭʠʡʥ ʙʦʣʦʥ ʛʠʜʨʦ 

ʘʞʠʣʣʘʛʘʘʪʘʡ ʮʦʭʠʣʫʫʨʪ ʙʘʛʘʞ ʘʰʠʛʣʘʥ ʪᴇʣᴇʚʣᴇʩᴇʥ 

ʛװʥ ʵʩʚʵʣ ʪʫʣʘʭ ʭʘʪʫʫ װʝ ʭװʨʪʵʣ ʪᴇʤᴇʨ ʙʦʣʦʥ ʙʝʪʦʥ 

ʰʦʥ ʩʫʫʣʛʘʜʘʛ ʰʦʥ ʩʫʫʨʠʡʥ ʵʣʝʤʝʥʪװװʜ ʶʤ. תʥʜʩʵʥ 

ʭʵʨʵʛʣʵʵ ʥʴ:  

¶ ɹװʭ ʪᴇʨʣʠʡʥ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʠʜ, 

ʷʣʘʥʛʫʷʘ ʭᴇʨʩʥʠʡ ʥʠʡʣʤʵʣ ʥᴇʭʮᴇʣʪʵʡ 

ʛʘʟʘʨ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʪʦʡ. 

¶ ɿᴇᴇʣᴇʥ ʩʫʣ ʭᴇʨʩʥʠʡ װʝ ʟʫʟʘʘʥ, ʛʘʟʨʳʥ 

ʜʦʦʨʭ ʫʩʥʳ ʪװʚʰʠʥ ᴇʥʜᴇʨ ʫʣʘʤʞʣʘʣʪ 

ᴇʨᴇʤʜʤᴇʣ ʰʦʥ ʩʫʫʣʛʘʭʘʜ ʭװʥʜʨʵʣ 

ʫʯʨʫʫʣʘʭʫʡʮ ʪʦʭʠʦʣʜʦʣʜ ʩʫʫʨʠʡʥ ʠʣװװ 

ʩʘʡʥ ʩʦʥʛʦʣʪʳʥ ʥʵʛ ʶʤ. 

¶ ɾʠʞʠʛ ʭʵʤʞʵʵʪʵʡ ʰʦʥʛʫʫʜʳʛ ʜʘʨʘʘʭ 

ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʰʠʛʣʘʞ ʙʦʣʥʦ: ʍʫʚʠʡʥ 

ʦʨʦʥ ʩʫʫʮ, ʭᴇʥʛᴇʥ ʙʘʨʠʣʛʫʫʜʳʥ ʩʫʫʨʴ, 

ᴇʥʜᴇʨ, ʥʵʚʪʨʵʭʵʜ ʭʵʮװװ, ʦʨʦʥ ʟʘʡ 

ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ ʛʘʟʘʨʪ  

¶ ɼʫʥʜ ʟʵʨʛʠʡʥ ʭʵʤʞʵʵʪʵʡ ʰʦʥ ʜʘʨʘʘʭ 

ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʰʠʛʣʘʞ ʙʦʣʥʦ: ʐʠʥʵ 

ʙʘʨʠʣʛʳʥ ʩʫʫʨʴ, ʜʵʜ ʙװʪʵʮ, ʰʘʣʥʳ ʭʘʚʪʘʥ 

ʙʘ ʘʯʘʘʣʘʣ ʜʘʤʞʫʫʣʘʭ ʪʘʚʮʘʥ, 

ʭʘʤʛʘʘʣʘʣʪʳʥ ʭʘʥʘ,  ʭʘʞʫʫʛʠʡʥ ʪʫʣʛʫʫʨ. 

¶ ʊʦʤ ʭʵʤʞʵʵʪʵʡ ʰʦʥʛ ʩʘʣʭʠʥ ʪʫʨʙʠʥʳ 

ʪʫʣʛʫʫʨ ʙʘʛʘʥʘ, ʛװװʨʥʠʡ ʰʦʥ ʩʫʫʨʴ, 

ʜʘʣʘʡʥ ʙʘʡʛʫʫʣʘʤʞ ʟʵʨʵʛʪ ʘʰʠʛʣʘʞ 

ʙʦʣʥʦ. 

ʍᴇʪʣᴇʛʯ ʰʦʥ ʥʴ ʤʦʜ, ʮʫʪʛʘʤʘʣ ʙʝʪʦʥ, ʜʚʫʪʘʚʨ, 

ʟʦʨʠʫʣʘʣʪʳʥ ʭʵʚʣʵʩʵʥ ʣʠʩʪ ʪᴇʤᴇʨ, ʛʘʥ ʪʨʫʙʘ  ʟʵʨʵʛ 

ʙʘʛʪʘʥʘ. ɿʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ ʰʦʥ ʥʴ ʪᴇʣᴇʚʣᴇʩᴇʥ ʛװʥʜ 

ʭװʨʛʵʭʠʡʥ ʪʫʣʜ ʥʷʛʪ ʭᴇʨʩᴇʥʜ ʫʨʴʜʯʠʣʩʘʥ ᴇʨᴇʤʜʣᴇʛ 

ʭʠʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʛʘʨʜʘʛ. ʊʵʜʛʵʵʨ ʰʦʥʛʫʫʜʳʛ 

ʫʨʪʘʘʨ ʩʫʫʣʛʘʞ ʠʣװװ ʛװʥʟʛʠʡ ʰʦʥ ʩʫʫʨʴ ʭʠʡʭ 

ʙʦʣʦʤʞʪʦʡ. 

ɼʘʚʫʫ ʪʘʣ: 

V ᴆʨʛᴇʥ ʭʵʨʵʛʣʵʛʜʜʵʛ ʙᴇʛᴇᴇʜ ʠʭʵʥʭ ʛʝʦʣʦʛʠʡʥ 
ʥᴇʭʮᴇʣʜ ʪʦʭʠʨʦʤʞʪʦʡ 

V ʐʦʥʛʠʡʥ ʭʵʤʞʵʵʩʥװװʜ ᴇʨʛᴇʥ ʩʦʥʛʦʣʪʪʦʡ 

V ʐʦʥʛʠʡʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʩʪʘʥʜʘʨʪʳʥ ʜʘʛʫʫ 
ʰʘʘʨʜʘʛʜʘʭ ʪʦʦ ʭʵʤʞʵʵʛʵʵʨ ʫʨʴʜʯʠʣʘʥ 

 ʡʣʜʚʵʨʣʵʭ ʙʦʣʦʤʞʪʦʡװ

V 80ʤ ʭװʨʪʵʣ ʠʭ ʭʵʤʞʵʵʥʠʡ ʛװʥʜ ʩʫʫʣʛʘʭ 

ʙʦʣʦʤʞʪʦʡ 

V ɹʦʭʠʨʜʩʦʥ ʘʩʛʘʘʩʪʘʡ ʪʘʣʙʘʡʜ ʭʘʤʛʠʡʥ װʨ 
ʘʰʠʛ ʩʘʡʪʘʡ ʭװʥʜ ʩʫʫʨʠʡʥ ʰʠʡʜʵʣ 

V ɻװʥʠʡ ʫʩʥʳ ʥᴇʣᴇᴇʥʜ ʘʚʪʜʘʛʛװʡ 

V ʗʘʨʘʣʪʘʡ װʝʠʡʥ ʙʘʨʠʣʛʳʥ ʘʞʠʣʜ ʠʣװװ 

ʪʦʭʠʨʦʤʞʪʦʡ 

 

ʋʷʥ ʰʦʥ / Ductile piles 

ʋʷʥ ʛʘʜʘʩ ʥʴ 118 ʤʤ ʙʘ 170 ʤʤ-ʠʡʥ ʜʠʘʤʝʪʨʪʵʡ, 

ᴇᴇʨ ᴇᴇʨ ʭʘʥʳʥ ʟʫʟʘʘʥʪʘʡ, ʜʵʵʜ ʭʵʩʵʛʪʵʵ ʭװʟװװʚʯʪʵʡ 

ʫʷʥ ʯʘʥʘʨʪʘʡ ʛʘʥ ʪᴇʤʨᴇᴇʨ ʭʠʡʩʵʥ ʫʛʩʨʘʛʜʜʘʛ ʪʨʫʙʘʛ 

ʜʫʛʫʡʪ ʙʦʣʦʥ ʛʠʥʞʠʪ ʵʢʩʢʘʚʘʪʦʨ ʘʰʠʛʣʘʞ ʩʫʫʣʛʘʞ 

ʛʦʣʦʦʨʦʦ ʙʝʪʦʥ ʟʫʫʨʤʘʛ ʰʘʭʜʘʛ ʛװʥ ʩʫʫʨʠʡʥ ʘʨʛʘ ʶʤ. 

ʍʵʨʵʛʣʵʵ ʥʴ:  

V ɸʞ װʡʣʜʚʵʨʠʡʥ ʙʦʣʦʥ ʭʫʜʘʣʜʘʘʥʳ ʙʘʨʠʣʛʘ 
ʙʘʡʛʫʫʣʘʤʞ 

V ɸʛʫʫʣʘʭʫʫʜ 

V ɼʘʤʞʫʫʣʘʭ ʭʦʦʣʦʡʥ ʩʫʫʨʴ 

V ʍʘʜʛʘʣʘʭ ʩʘʚ, ʪʝʨʤʠʥʘʣ 

V ɻװװʨʥʠʡ ʙʘʡʛʫʫʣʘʤʞʫʫʜ 

V ʆʨʦʥ ʩʫʫʮʥʳ ʙʦʣʦʥ ʥʠʡʪʠʡʥ ʙʘʨʠʣʛʘ 

V ʅʘʣʫʫ ʛʘʜʘʨʛʫʫʛ ʪʦʛʪʚʦʨʞʫʫʣʘʭ. ʅʘʣʫʫʛʠʡʥ 
ʭʘʤʛʘʘʣʘʣʪ  

V ʎʘʭʠʣʛʘʘʥ, װװʨʵʥ ʭʦʣʙʦʦʥʳ ʪʫʣʛʫʫʨ ʙʘʛʘʥʘ 

V ʍװʯʜʵʣʠʡʥ ʘʯʘʘʣʘʣ ʵʩʚʵʣ ʟʵʚʨʵʣʪʵʵʩ 

ʭʘʤʛʘʘʣʘʭʳʥ ʪʫʣʜ ʟʫʫʨʤʘʛʘʘʨ ʮʫʪʛʘʞ ʙʦʣʥʦ 

ɼʘʚʫʫ ʪʘʣ: 

V ʅʵʛ ʵʵʣʞʠʜ ʙװʪʵʵʤʞ ᴇʥʜᴇʨ, ʜʫʥʜʘʞ ʭʵʤʞʵʵ. 
350ʤ/ʵʵʣʞ 

V ɹʦʭʠʨʜʦʣʛװʡ 

V ʅʵʛ ʛʘʜʩʘʥʜ 250 ʢʅ - 1000 ʢʅ ʭװʨʪʵʣ ʜʘʘʮʳʛ 

ʭװʣʵʵʥ ʙʦʣʦʭ ʙʦʣʦʤʞʪʦʡ 

V ɸʯʘʘʣʘʣ, ʭᴇʨʩʥʠʡ ʥᴇʭʮᴇʣʜ ʪʦʭʠʨʫʫʣʘʥ 

ʛʘʜʘʩʥʳ ʦʥʦʚʯʪʦʡ ʫʨʪʳʛ ʪʦʭʠʨʫʫʣʘʭ 

ʙʦʣʦʤʞʪʦʡ 



 
 

 

 

V ɾʠʞʠʛ ʛʘʟʩʘʥʜ ʩʘʡʥ ʭʫʚʠʣʙʘʨ ʙʘʡʞ ʙʦʣʥʦ 

 

ʌʨʵʥʢʠ ʰʦʥ / Franki piles 

ʌʨʵʥʢʠ ʰʦʥ ʥʴ ʜʘʨʘʣʪʘʪ ʰʘʭʫʫʨʛʘʪʘʡ ʩʫʫʨʴ 

(PIFS) ʛʵʞ ʥʵʨʣʵʛʜʜʵʛ ʙᴇʛᴇᴇʜ ᴇʥʜᴇʨ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ, 

ʪʦʜʦʨʭʦʡ ʞʠʥ ʙװʭʠʡ ʘʯʘʘʥʳ ʫʥʘʣʪ ʙʦʣʦʥ 

ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛ ʭʦʩʣʫʫʣʘʥ ʘʰʠʛʣʘʞ ʭʠʡʛʜʜʵʛ 

ʰʦʥ ʩʫʫʨʠʡʥ ʥʵʛ ʘʨʛʘ ʶʤ. ʅʠʡʪʣʵʛ ʭʵʨʵʛʣʵʵ ʥʴ: 

¶ ɹװʪʮʠʡʥ ʜʵʤʞʣʵʛ װʟװװʣʵʭ 

ʍʦʸʨʦʦʩ ʛʫʨʚʘʥ ʬʫʪ ʛʦʣʯʪʦʡ ʛʘʥ ʙʵʭʵʣʛʵʵʥʠʡ 

ʷʥʜʘʥ ʥʴ ʪᴇʣᴇʚʣᴇʩᴇʥ ʙʘʡʨʰʠʣʜ ʙʦʩʦʦ ʙʘʡʨʣʘʣʪʘʡ 

ʙʘʡʥʘ. ɹʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛʠʡʥ ʸʨʦʦʣʳʥ 3-5 ʬʫʪ 

ʭʵʩʵʛʪ ʤʘʰ ʭʫʫʨʘʡ ʙʝʪʦʥ ʭʦʣʴʮʦʦʨ ʜװװʨʛʵʭ ʙᴇʛᴇᴇʜ, 

ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛʠʡʥ ʜʠʘʤʝʪʨʵʵʩ ʘʨʘʡ ʙʘʛʘ 

ʜʠʘʤʝʪʨʪʵʡ ʛʘʥ ʮʠʣʠʥʜʨʠʡʛ ʜʦʪʦʨ ʪʘʣʘʘʨ ʥʴ 

ʜʘʚʪʘʤʞʪʘʡʛʘʘʨ ʫʥʘʛʘʥʘ. ɹʝʪʦʥ ʭʦʣʠʤʦʛ ʥʴ 

ʷʥʜʘʥʛʠʡʥ ʸʨʦʦʣ ʭʵʩʵʛʪ ʪװʛʞʠʛʜʵʞ, ʫʥʘʣʪʳʥ 

ʞʠʥʛʠʡʥ ʜʘʚʪʘʥ ʮʦʭʠʣʪ ʥʴ ʙװʨʭװװʣʠʡʛ ʪᴇʣᴇʚʣᴇʩᴇʥ 

ʛװʥʜ ʭװʨʛʵʥʵ. ɹʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛʠʡʥ ʩʫʫʣʛʘʣʪʳʛ 

ʟʦʛʩʦʦʞ, ʥʵʤʵʣʪ ʞʠʥʛʵʵʨ ʮʦʭʠʞ ʙʵʭʵʣʛʵʵʥʠʡ 

ʷʥʜʘʥʛʠʡʥ ʸʨʦʦʣʦʦʩ ʭʫʫʨʘʡ ʭʦʣʴʮʳʛ ʛʘʜʘʛʰʣʫʫʣʥʘ. 

ʅʵʤʵʣʪʵʵʨ ʭʫʫʨʘʡ ʭʦʣʴʮʳʛ ʭʠʡʞ, ʮʘʘʰʜʳʥ 

ʥʵʚʪʨʵʣʪʠʡʛ ʪᴇʣᴇʚʣᴇʩᴇʥ ʵʩʵʨʛװװʮʣʠʡʛ ʙʠʡ ʙʦʣʦʭ 

ʭװʨʪʵʣ ʷʚʫʫʣʞ ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛʘʘʩ ʙʝʪʦʥ ʭʦʣʴʮʳʛ 

ʛʘʜʘʛʰʣʫʫʣʥʘ. ɼʘʨʘʘ ʥʴ ʭװʯʠʪʛʵʩʵʥ ʘʨʤʘʪʫʨ ʩʫʫʣʛʘʞ, 

ʙʝʪʦʥ ʟʫʫʨʤʘʛʠʡʛ ʮʫʪʛʘʞ, ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛ 

ʩʫʛʘʣʥʘ. 

ɼʘʚʫʫ ʪʘʣ: 

V ɹװʨʵʥ ʙװʨʵʥ ʛװʡʮʵʪʛʵʩʵʥ ʩʫʫʨʠʡʥ ʵʣʝʤʝʥʪ ʥʴ 
ʰʘʭʘʣʪ, ᴇʨʛᴇʣʪ, ʭʘʞʫʫʛʠʡʥ ʘʯʘʘʣʣʳʛ 

ʪʵʩʚʵʨʣʵʜʵʛ 

 

ʄʫʰʛʠʘ ʛʘʜʘʩ / Helical piles 

ʄʫʰʛʠʘ ʛʘʜʘʩ ʛʵʞ ʥʵʨʣʵʛʜʜʵʛ ʰʫʨʛʘʥ ʰʦʥ ʥʴ 

ʪʫʭʘʡʥ ʛʘʟʨʳʥ ʭᴇʨʩʥʠʡ ʥᴇʭʮᴇʣʜ ʪʦʭʠʨʫʫʣʘʥ ʷʥʟ 

ʙװʨʠʡʥ ʭʵʤʞʵʵʪʵʡ ʭʠʡʛʜʜʵʛ ʤʫʰʛʠʘ ʜʘʣʙʘʘʪʘʡ ʪᴇʤᴇʨ 

ʛʦʣ ʶʤ.  תʥʜʩʵʥ ʭʵʨʵʛʣʵʵ ʥʴ:  

V ɹʘʡʥʛʳʥ ʙʦʣʦʥ ʪװʨ ʟʫʫʨʳʥ ʙʘʡʛʫʫʣʘʤʞʠʡʥ 
ʙװʪʮʠʡʥ ʪʫʣʘʘʩ (ʩʫʥʘʣʪ ʙʦʣʦʥ ʰʘʭʘʣʪ) 

V ɹʘʛʘ ʦʚʨʳʥ ʛװװʨ (ʪʫʣʛʫʫʨ, ʙʘʛʘʥʘ) 

V ʗʚʛʘʥ ʭװʥʠʡ ʟʘʤ, ʛװװʨ 

V ʍʘʨʠʣʮʘʘ ʭʦʣʙʦʦʥʳ ʪʫʣʛʫʫʨʳʥ ʩʫʫʨʴ 

V ᴆʥʜᴇʨ ʭװʯʜʵʣ, ʮʘʭʠʣʛʘʘʥʳ ʭʵʨʵʛʩʣʠʡʥ 

ʪʫʣʛʫʫʨ, ʰʦʥ 

V ʀʨʛʵʥʠʡ ʙʘʨʠʣʛʘ ʙʦʣʦʥ ʤʦʜʫʣʘʥ ʙʘʨʠʣʛʘ 

V ʊᴇʤᴇʨ ʟʘʤʳʥ ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʜʦʭʠʦʣʦʣ, 

ʘʛʘʘʨʳʥ ʰʫʛʘʤʳʥ ʪᴇʭᴇᴇʨᴇʤʞ 

V ʍʫʨʜʥʳ ʟʘʤʳʥ ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʪʵʤʜʵʛʣʵʛʵʵ 

V ɸʥʢʦʨ  

V ʊʫʣʛʫʫʨ ʭʘʥʘ, װʝʨʠʡʥ ʭʘʤʛʘʘʣʘʣʪ 

V ʉʘʣʭʠʥ ʩʵʥʩʥʠʡ ʪʫʣʛʫʫʨ 

V ʅʘʨʥr ʬʝʨʤװװʜʠʡʥ ʩʫʫʨʴ 

V ʍʘʰʘʘʥʳ ʰʦʥ 

ɼʘʚʫʫ ʪʘʣ: 

V ɹʘʡʥʛʳʥ ʵʩʚʵʣ ʪװʨ ʟʫʫʨʳʥ ʭʵʨʵʛʣʵʵʥʜ 

V ɹʘʡʛʘʣʴ ʦʨʯʠʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣʣʠʡʛ ʙʘʛʘʩʛʘʭ 
ʠʞʠʣ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, ʘʨʛʳʛ ʘʰʠʛʣʘʥ 

ʩʘʣʛʘʞ ʙʦʣʥʦ 

V ʊʦʛʪʚʦʨʪʦʡ ʙװʪʵʵʛʜʵʭװװʥ ʫʯʠʨ ʦʣʦʥ ʜʘʭʠʥ 
ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʪʦʡ  

V ʐʫʫʜ ʘʯʘʘʣʞ, ʧʨʦʛʨʘʤʤʳʥ ʮʘʛ, ʟʘʨʜʣʳʛ 

ʙʫʫʨʫʫʣʜʘʛ 

V ʎʘʛ ʘʛʘʘʨʳʥ ʙװʭ ʥᴇʭʮᴇʣʜ ʩʫʫʨʠʣʫʫʣʘʭ 

ʙʦʣʦʤʞʪʦʡ 

V ɹʦʭʠʨʜʩʦʥ ʭᴇʨʩᴇʥʜ ʩʫʫʣʛʘʞ ʙʦʣʥʦ 

V ʀʭʵʥʭ ʭᴇʨʩ ʯʫʣʫʫʣʛʠʡʥ ʥᴇʭʮᴇʣʜ 

ʩʫʫʨʠʣʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ 

V ʉʫʫʣʛʘʭ ʷʚʮʘʜ ʜʫʫ ʯʠʤʵʵ, ʯʠʯʠʨʛʵʵ ʙʘʡʭʛװʡ 

 

ᴆʪʛᴇʥ ʟʫʫʨʤʘʛʪ ʰʦʥ / Under slurry Piles 

ᴆʨᴇʤʜʤᴇʣ ʰʦʥ ʥʴ ʮʦʦʥʦʛʠʡʥ ʥʫʨʘʣʪʳʛ 

ʙʘʛʘʩʛʘʭʳʥ ʪʫʣʜ ʙʝʥʪʦʥʠʪ ʵʩʚʵʣ ʧʦʣʠʤʝʨʠʡʥ 

ʭʦʣʠʤʛʦʦʨ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʟʫʫʨʤʘʛʠʡʛ ʙʵʣʪʛʵʞ 

ᴇʨᴇʤʜʣᴇʛ ʷʚʫʫʣʘʛʜʜʘʛ. ᴆʪʛᴇʥ ʟʫʫʨʤʘʛʪ ʰʦʥ ʥʴ 

ᴇʨᴇʤʜʩᴇʥ ʮʦʦʥʦʛʦʦʨ ʛʘʟʨʳʥ ʭʵʚʣʠʡʜ ʪʫʣʛʫʫʨ 

ʭʠʡʭʠʡʥ ʪʫʣʜ ᴇʪʛᴇʥ ʟʫʫʨʤʘʛ ʘʰʠʛʣʘʥ 68ʤ ʭװʨʪʵʣ 

ʛװʥʪʵʡ ʩʫʫʨʴ ʭʠʡʭʵʜ ʪʦʭʠʨʦʤʞʪʦʡ ʘʨʛʘ ʶʤ. 

ɼʦʦʨʭ ʜʠʘʛʨʘʤʤ ʥʴ ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥ ʩʫʫʨʠʣʫʫʣʘʭ, 

ʫʭʘʭ, ʟʫʫʨʤʘʛ ʮʵʚʵʨʣʵʭ ʩʪʘʥʜʘʨʪ ʞʫʨʤʳʛ ʭʘʨʫʫʣʞ 

ʙʘʡʥʘ. ɼʘʨʘʘ ʥʴ ʭװʯʠʪʛʵʩʵʥ ʘʨʤʘʪʫʨʳʛ ʮʦʦʥʦʛʪ 

ʩʫʫʨʠʣʫʫʣʞ, ʙʝʪʦʥ ʮʫʪʛʘʞ, ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛ 

ʩʫʛʘʣʞ ʘʚʜʘʛ. 

 

ɹװʨʵʥ ʩʦʣʠʛʜʜʦʛ ʰʦʥ/Full Displacement Piles 

FDP (ʙװʨʵʥ ʩʦʣʠʛʜʜʦʛ ʰʦʥ) ʥʴ ʜʫʫ ʯʠʤʵʵ, 

ʯʠʯʠʨʛʵʵ, ʭʦʣʙʦʦʩ ʭʵʨʵʛʣʵʜʵʛʛװʡ, ʭʦʛ ʭʘʷʛʜʘʣ 

 ʡ ʟʵʨʵʛ ʥʴ ʭᴇʪʣᴇʛʯ ʰʦʥʜ ʦʣʦʥ ʜʘʚʫʫ ʪʘʣװʩʛʵʜʵʛʛװװ

ʙʠʡ ʙʦʣʛʦʜʦʛ. 

FDP ʥʴ ʛʘʟʘʨ ʜʵʵʨ ʥʴ ʭʠʡʛʜʜʵʛ ʪᴇʤᴇʨ ʙʝʪʦʥ ʰʦʥ 

ʥʵʛ ʪᴇʨᴇʣ ʶʤ. ʕʥʵ ʪʝʭʥʦʣʦʛʠ ʥʴ ʭᴇʪʣᴇʛʯʪʵʡ 

ʰʦʥ(ʙװʨʵʥ ʩʦʣʠʛʜʜʦʛ) ʙʦʣʦʥ ʮʦʦʥʦʛ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

(ʰʠʣʞʠʣʪʛװʡ ʰʦʥ) ʜʘʚʫʫ ʪʘʣʳʛ ʭʦʩʣʫʫʣʩʘʥ ʙʘʡʜʘʛ. 

ʍʵʜʠʡʛʵʵʨ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʩʫʤʥʳ ʥʵʚʪʨʵʣʪʠʡʥ װʝʜ 

ʮʦʦʥʦʛʠʡʛ ᴇʨʛᴇʩʛᴇʭ ʰʘʭʘʣʪʘʘʨ ʭᴇʨʩʥʠʡ ʥʷʛʪʨʘʣ 

ʩʘʡʞʠʨʯ, ᴇʨʤʠʡʥ ʩʫʤʳʛ ᴇʨʛᴇʭᴇʜ ʙʝʪʦʥ ʟʫʫʨʤʘʛʘʘʨ 

ʮʦʦʥʦʛʠʡʛ ʜװװʨʛʵʜʵʛ. ʕʥʵʭװװ ʥʷʛʪʨʘʣ ʥʴ ʭᴇʨʩʥʠʡ 

ʰʠʥʞ ʯʘʥʘʨʳʛ ʩʘʡʞʨʫʫʣʘʭ ʟʦʨʠʣʛʦʪʦʡ ʙᴇʛᴇᴇʜ 

ʠʥʛʵʩʥʵʵʨ ʘʯʘʘʣʘʣ ʜʘʘʞ ʪʘʣʙʘʡʥ ʭʵʤʞʵʵʛ 

ʥʵʤʵʛʜװװʣʵʭ ʙʦʣʦʤʞ ʦʣʛʦʜʦʛ.  

ʕʥʵ ʪʝʭʥʠʢʪ ʪʫʩʛʘʡ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ 

ʘʰʠʛʣʘʜʘʛ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʰʥʝʢʵʥ ʮװװʮʥʠʡ ʜʵʵʜ ʪʘʣʜ 

ʟʘʣʛʘʩʘʥ ʭװʥʜʨװװʣʵʛʯ ʙʦʣʦʥ ʪʦʛʪʚʦʨʞʫʫʣʘʛʯʠʡʥ 

 ʡʮʵʪʛʵʭ ʪʫʩʛʘʡ ʙʘʛʘʞ, ᴇʨʤʠʡʥ ʷʥʜʘʥʛʫʫʜʳʥװʨɻʛ ʛװװ

ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʰʦʥʛʠʡʥ ʮʦʦʥʦʛ ʙʠʡ ʙʦʣʥʦ. ʕʥʵ ʘʨʛʘ 

ʪʝʭʥʠʢ ʙʦʣʦʥ ʙʫʩʘʜ ʪʝʭʥʠʢװװʜʠʡʥ ʭʦʦʨʦʥʜʦʭ ʛʦʣ 

ʷʣʛʘʘ ʥʴ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʷʚʮʘʜ ʠʣװװ ʪʦʤ ʛʦʣʯʪʦʡ 

ʭװʥʜʨװװʣʵʛʯ ʪʦʛʪʚʦʨʞʫʫʣʘʛʯʠʡʥ װװʨʵʛ ʛװʡʮʵʪʛʵʭ 

ʙʘʛʘʞʘʘʩ ʰʘʣʪʛʘʘʣʞ ʭʵʚʪʵʵ ʰʠʣʞʠʣʪʠʡʛ װװʩʛʵʜʵʛ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʭʵʨʵʛʩʵʣʪʵʡʛʵʵʨ ʷʣʛʘʘ, ʜʘʚʫʫ ʪʘʣʪʘʡ.  

 

  ʨʛʵʣʞʠʣʩʵʥ ʰʫʨʛʘʥ ʰʥʝʢ / CFA Pilesת

ʕʥʵ ʥʴ ʪʦʛʪʚʦʨʛװʡ ʭᴇʨʩʥʠʡ ʥᴇʭʮᴇʣʜ ʪװʛʵʵʤʵʣ 

ʭʵʨʵʛʣʵʛʜʜʵʛ ʙᴇʛᴇᴇʜ ʭʵʤʥʵʣʪʪʵʡ ʘʨʛʘ ʪʝʭʥʠʢ ʶʤ. 

CFA  ʘʨʛʳʛ ʘʰʠʛʣʘʭ ʥʴ ʭʵʜ ʭʵʜʵʥ ʜʘʚʫʫ ʪʘʣʪʘʡ. 

 :ʥʜװת

Å ɼʫʫ ʯʠʤʵʵ, ʯʠʯʠʨʛʵʵʥʠʡ ʪװʚʰʠʥ 

ʤʘʰ ʙʘʛʘ. 

Å ɽʨʜʠʡʥ ᴇʨᴇʤʜʤᴇʣ ʰʦʥʪʦʡ 

ʭʘʨʴʮʫʫʣʘʭʘʜ ʤʘʰ ʭʫʨʜʘʥ ʙᴇʛᴇᴇʜ 

ʭʵʤʥʵʣʪʪʵʡ ʫʛʩʘʨʜʘʛ. 



 
 

 

 

Å ɸʯʘʘʣʘʣ ʜʘʘʭ, shear stress 

ʰʠʣʞʠʣʪʵʜ ʪʵʩʚʵʨʣʵʭ ʯʘʜʚʘʨ 

ᴇʥʜᴇʨʪʵʡ. 

Å ʆʣʦʥ ʪᴇʨʣʠʡʥ ʥʠʡʣʤʵʣ ʛʘʟʨʳʥ 

ʥᴇʭʮᴇʣʜ ʪʦʭʠʨʦʤʞʪʦʡ 

Å ʐʦʥ ʩʫʫʨʠʡʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʤʘʰʠʥ 

ʥʴ ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ ʦʨʦʥ ʟʘʡʪʘʡ 

ʥᴇʭʮᴇʣʜ ʘʞʠʣʣʘʭʘʜ ʪʦʭʠʨʫʫʣʘʛʜʩʘʥ.  

 

 

ᴆʨᴇʤʜʤᴇʣ ʰʦʥ / ʂʝʣʣʠ ʰʦʥ 

ʕʥʵ ʪᴇʨʣʠʡʥ ʰʦʥ ʥʴ ʰʦʥ ʩʫʫʨʠʡʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʘʨʛʫʫʜʘʘʩ ʭʘʤʛʠʡʥ ʰʫʣʫʫʥ, ʙʦʩʦʦ ʥʴ ʶʤ. ɻʵʩʵʥ 

ʭʵʜʠʡ ʯ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʭʫʨʜ ʙʦʣʦʥ ʛʝʦʣʦʛʠʡʥ ᴇʚᴇʨʤᴇʮ 

ʥᴇʭʮᴇʣʜ ʪʦʭʠʨʫʫʣʩʘʥ ʙʘʛʘʞ ʭʵʨʵʛʩʣװװʜʠʡʥ ʯʘʥʘʨ, 

ʦʥʮʣʦʛʦʦʩ ʟʘʨʜʘʣ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʨ ʘʰʠʛ 

ʪʦʜʦʨʭʦʡʣʜʦʛ. ᴆʨᴇʤʜʤᴇʣ ʰʦʥ ʥʴ ʭʘʤʛʠʡʥ 

ʪʦʭʠʨʦʤʞʪʦʡ ʛʝʦʣʦʛʠʡʥ ʥᴇʭʮᴇʣʜ 2.8 ʤʝʪʨ ʛʦʣʯʪʦʡ, 

68 ʤʝʪʨ ʭװʨʪʵʣ ʛװʥ ᴇʨᴇʤʜᴇʭ ʙʦʣʦʤʞʪʦʡ. 

 

ɼʘʚʭʘʨ ʙʵʭʵʣʛʵʵʪ ᴇʨᴇʤʜʤᴇʣ ʰʦʥ / fully cased 

drilling with rotary drive  

ʕʥʵ ʙʦʣ ʪʝʭʥʠʢʠʡʥ ʭʫʚʴʜ ʭʘʤʛʠʡʥ ʜʵʚʰʠʣʪʵʪ 

ʪʝʭʥʠʢװװʜʠʡʥ ʥʵʛ ʙᴇʛᴇᴇʜ Ausipiles-ʠʡʥ ʜʵʵʜ 

ʟʵʨʵʛʣʵʣʠʡʥ ʙװʪʵʵʛʜʵʭװװʥ ʥʵʛ ʙʦʣʦʦʜ ʙʘʛʘʛװʡ 

ʭʫʛʘʮʘʘ ᴇʥʛᴇʨʯ ʙʘʡʥʘ. 

ɼʘʚʫʫ ʪʘʣ: 

Å ᴆʨʤʠʡʥ ʰʠʥʛʵʥ ʘʰʠʛʣʘʭʛװʡʛʵʵʨ 

ᴇʨᴇʤʜᴇʛ ʭʠʡʭ 

Å ɸʞʣʳʥ ʪʘʣʙʘʡʥ ʩʫʫʨʠʣʫʫʣʘʭ ʪʦʥʦʛ 

ʪᴇʭᴇᴇʨᴇʤʞװװʜ ʭʘʤʛʠʡʥ ʙʘʛʘ ʙʘʡʣʛʘʭ 

ʙʦʣʦʤʞʪʦʡ 

Å ɹʘʨʠʣʛʘ ʫʛʩʨʘʣʪʳʥ ʷʚʮʘʜ ʯʠʯʠʨʛʵʵ, 

ʠʤʧʫʣʴʩ װװʩʵʭʛװʡ 

Å ɹװʪʵʵʤʞʠʡʛ ᴇʥʜᴇʨ, ʵʨʩʜʵʣ ʙʘʛʘ 

Å 8ʄʇʘ ʙʘʪ ʙʵʭʠʡʥ ʭʷʟʛʘʘʨʪʘʡ 

ʯʫʣʫʫʣʘʛ ᴇʨᴇʤʜᴇʭ ʙʦʣʦʤʞʪʦʡ 

(ʭʷʟʛʘʘʨʣʘʛʜʘʘʛװʡ ʰʘʭʘʣʪʳʥ ʙʘʪ 

ʙʵʭ-UCS) 

 

ʍʆɪʈ. ɻתʁʎʕʊɻʕʉʕʅ ʐʆʅ ʉʋʋʈʀʁʅ 

ᴆʈᴆʄɼʃᴆɻʀʁʅ ɸɾʃʋʋɼ 

ʊʫʫʣ ʛʦʣʳʥ ʘʡ ʩʘʚ ʛʘʟʨʳʥ ʰʦʥ ʩʫʫʨʠʡʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʠʣ: ʊʫʫʣ ʛʦʣʳʥ ʘʡ ʩʘʚ ʜᴇʨᴇʚʜᴇʛʯʠʡʥ 

ʩʵʚʩʛʵʨ ʭʫʨʜʩʘʘʨ ʜװװʨʛʵʛʜʩʵʥ ʫʩʘʘʨ ʭʘʥʘʩʘʥ ʵʣʩʵʨʭʵʛ 

ʭʘʡʨʛʘʨʭʘʛ ʯʫʣʫʫʣʘʛʪʘʡ ʫʯʠʨ ʰʫʫʜ ʛʘʟʨʳʥ 

ʪװʚʰʠʥʛʵʵʩ ᴇʨᴇʤʜʣᴇʛ ʭʠʡʭʵʜ ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛ 

ʮʦʦʥʦʛ ʭʘʘʭ ʭװʨʪʵʣ ʭʵʨʵʛʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʜʘʛ. 

 ʨʛʵʣʞ ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥ ʭʵʨʵʛʣʵʭ ʥʴ ʮʘʛ ʭʫʛʘʮʘʘת

ʠʭʵʵʨ ʰʘʘʨʜʘʞ, ʪᴇʩʣʠʡʥ ʪᴇʣᴇʚʣᴇʩᴇʥ ʭʫʛʘʮʘʘʥ 

ʜʫʫʩʛʘʭ ʙʦʣʦʤʞʛװʡ ʶʤ. ʀʡʤʵʵʩ ʰʦʥ ʩʫʫʨʠʡʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʮʦʦʥʦʛʠʡʥ ʜʘʚʭʘʨʛʳʥ ʜʘʨʘʣʪʳʛ 

ʪʵʥʮʚʵʨʞװװʣʵʭ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʮʦʦʥʦʛʠʡʛ 

ʪʦʛʪʚʦʨʞʠʣʪʳʛ ʭʘʥʛʘʭ, ʩʵʚʩʛʵʨ ʩʫʣ ʭʫʨʜʘʩ 

ʯʫʣʫʫʣʛʠʡʛ ʥʫʨʘʘʭʛװʡ ᴇʨᴇʤʜᴇʭʠʡʥ ʪʫʣʜ ʫʩʥʳ 

ʪװʚʰʠʥʛʵʵʩ ʜʵʵʰ ʭʘʤʛʠʡʥ ʙʘʛʘʜʘʘ 3ʤ-ʵʵʩ ʙʘʛʘʛװʡ 

ᴇʥʜᴇʨʪʵʡ ʥʵʤʵʣʪ ʜʘʣʘʥ ʙʘʡʛʫʫʣʞ ʘʞʣʳʥ ʪʘʣʙʘʡʛ 

ʙʵʣʪʛʵʭ ʰʘʘʨʜʣʘʛʘ װװʩʩʵʥ. ʄᴇʥ ʘʞʣʳʥ ʪʘʣʙʘʡʜ 

ʘʞʠʣʣʘʭ ʤʝʭʘʥʠʟʤʫʫʜʳʥ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪ, ʪʦʦ, 

ʘʶʫʣʛװʡʥ ʟʘʡʛ ʭʘʥʛʘʭ, ʭװʥʜ ʜʘʘʮʳʥ ʤʝʭʘʥʠʟʤʫʫʜʘʜ 

ʘʞʠʣʣʘʭʘʜ ʮᴇʤʨᴇʭʛװʡ ʙʘʡʭ ʥʘʘʜ ʟʘʭʳʥ ʰʘʘʨʜʣʘʛʘ 

ʭʘʥʛʘʭʫʡʮ ʙʘʡʭʘʘʨ ʪʦʦʮʦʦʣʞ ʘʞʣʳʥ ʪʘʣʙʘʡʛ 

ʪʵʛʰʣʵʭ, ʥʷʛʪʨʫʫʣʘʭ ʘʞʣʫʫʜʳʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ. 

ʀʥʛʵʵʜ ʮʦʦʥʦʛ ᴇʨᴇʤʜʣᴇʛ ʭʠʡʭ ʰʦʥʛʠʡʥ ʪᴇʚ 

ʮʵʛװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʦʥ  ʛʘʜʘʩʣʘʞ ʰʦʥʛʠʡʥ ʜʫʛʘʘʨ, 

ᴇʨᴇʤʜᴇʭ ʛװʥʠʡ ʤʵʜʵʵʣʣʠʡʛ ʘʛʫʫʣʩʘʥ ʪʵʤʜʵʛʣʵʛʵʵ 

ʙʘʡʨʰʫʫʣʥʘ. ʄᴇʥ ʭʷʥʘʣʪʳʥ ʠʥʞʝʥʝʨ ᴇʥʜᴇʨʞʠʣʪ 

ʙʦʣʦʥ ʩʦʣʙʠʣʮʣʳʛ ʭʵʤʞʠʣʪ ʜʘʭʠʥ ʭʠʡʞ 

ʙʘʪʘʣʛʘʘʞʫʫʣʥʘ.  ᴆʨᴇʤʜʣᴇʛʠʡʥ ʘʞʠʣ ʵʭʣʵʭʜʵʵ 

ʪʫʩʛʘʡʣʘʥ ʟʦʨʠʫʣʞ ʭʠʡʩʵʥ ʰʘʙʣʦʤ ʘʰʠʛʣʘʞ ᴇʨᴇʤʜᴇʭ 

ʮʦʦʥʦʛʠʡʥ ʪᴇʚ ʮʵʛʠʡʛ ʪʦʭʠʨʫʫʣʘʭ ʙᴇʛᴇᴇʜ ʤᴇʥ 

ᴇʨʤʠʡʥ ʤʘʰʠʥ ʫʜʠʨʜʣʘʛʳʥ ʭʷʥʘʣʪʳʥ ʜʵʣʛʵʮʵʵʨ 

ʛʨʘʜʫʩʳʛ 90 ʛʨʘʜʫʩ ʙʫʶʫ ʵʛʮ ʙʦʩʦʦ ʙʘʡʨʣʘʣʜ 

ʪʦʭʠʨʫʫʣʥʘ. 

  

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʘ ʪʝʭʥʦʣʦʛʠ 

ʐʦʥ ʩʫʫʨʠʡʥ ʮʦʦʥʦʛʠʡʛ ʥʫʨʘʘʭʛװʡ ʷʚʫʫʣʘʭʳʥ 

ʮʦʦʥʦʛʠʡʥ ʘʤʩʘʨʪ 5-6ʤ ʫʨʪʪʘʡ ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥ 

(surface casing) ʩʫʫʣʛʘʭ ʙᴇʛᴇᴇʜ ʙʵʭʵʣʛʵʵʥʠʡ 

ʷʥʜʘʥʛʠʡʥ ʛʦʣʯ ʥʴ 1200ʤʤ (ʛʘʜʥʘ ʛʦʣʯ), 1160ʤʤ 

(ɼʦʪʦʨ ʛʦʣʯ) ʙʘʡʥʘ. ɹʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛʠʡʥ ʩʫʫʭ 

ʛװʥʠʡʛ ʙʝʪʦʥ ʮʫʪʛʘʣʪʳʥ ʜʵʵʜ ʭʵʩʵʛʪʵʡ ʦʡʨʦʣʮʦʦ 

ʙʘʡʭʘʘʨ ʪʦʦʮʦʦʣʩʦʥ.  ɹʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥ ʩʫʫʣʛʘʭʳʥ 

ʪʫʣʜ 1200ʤʤ-ʠʡʥ ʛʦʣʯʪʦʡ ᴇʨʤʠʡʥ ʭʦʰʫʫʛʘʘʨ ʵʭʵʣʞ 

ᴇʨᴇʤʜᴇʞ ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛʠʡʥ ʟʘʨʠʤ ʭʵʩʛʠʡʛ 

ʮʦʦʥʦʛʪ ʩʫʫʣʛʘʩʥʳ ʜʘʨʘʘ 1000ʤʤ -ʠʡʥ ʛʦʣʯʪʦʡ 

ᴇʨʤʠʡʥ ʭʦʰʫʫʛʘʘʨ ʜʦʪʫʫʨ ʥʴ ᴇʨᴇʤʜᴇʞ ʙʫʮʣʘʛʜʩʘʥ 

ʯʫʣʫʫʣʛʠʡʛ ʛʘʜʘʨʛʫʫʜ ʛʘʨʛʘʞ, ʭʦʦʩʦʥ ʦʨʦʥ ʟʘʡʜ 

ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛ ʛװʥʟʛʠʡʨװװʣʵʭ ʟʘʤʘʘʨ ʥʵʚʪʵʨʯ 

ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛ ʪᴇʣᴇʚʣᴇʛᴇᴇʪ ʛװʥ ʭװʨʪʵʣ 

ʩʫʫʣʛʘʩʘʥ. ɹʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛ ʩʫʫʣʛʘʭʜʘʘ ʙʘʡʛʘʣʠʡʥ 

ʥʘʘʥʛʠ ʫʣʘʘʥ, ʰʘʨ ʰʘʚʘʨ ʘʰʠʛʣʘʞ ʙʵʭʵʣʛʵʵʥʠʡ 

ʷʥʜʘʥʛʠʡʥ ʸʨʦʦʣ ʙʦʣʦʥ  ʜʵʵʜ ʘʤʩʘʨ ʦʨʯʤʳʥ ʩʫʣ 

 ʜʠʡʛ ʥʷʛʪʨʫʫʣʘʭ, ʪʦʛʪʚʦʨʞʠʣʪʳʛ ʩʘʡʞʨʫʫʣʘʭʘʜװʝװ

ʟʦʨʠʣʛʦʦʨ ʭʵʨʵʛʣʵʩʵʥ ʙʦʣʥʦ. ʄᴇʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʷʚʮʘʜ 

ᴇʨʤʠʡʥ ʰʠʥʛʵʥʠʡ ʪװʚʰʠʥʛ ʮʦʦʥʦʛʠʡʥ ʜʵʵʜ ʘʤʩʘʨʪ 

ʙʘʪʘʣʛʘʘʪʘʡ ʪʦʛʪʦʦʥ ʙʘʨʠʭ,  ᴇʨʤʠʡʥ ʰʠʥʛʵʥ 

ʥʘʡʨʫʫʣʘʭ, ᴇʨʤʠʡʥ ʰʠʥʛʵʥʠʡ ʭװʥʜʠʡʥ ʞʠʥʜ 

ʥʵʤʵʛʜװװʣʵʭ, ʮʦʦʥʦʛʠʡʥ ʭʘʥʳʛ ʥʵʚʯʠʣʪʠʡʛ 

ʙʫʫʨʫʫʣʘʭ ʟʦʨʠʣʛʦʦʨ ʧʦʣʠʤʝʨ ʥʘʡʨʫʫʣʘʭ ʘʩʫʫʜʘʣ 

ʙᴇʛᴇᴇʜ ʙʠʜ 80ʤʤ ʛʦʣʯʪʦʡ ʭʦʦʣʦʡʪʦʡ 4 ʢʚʪ ʛʦʥʥʦʤ 

ʰʘʭʫʫʨʛʳʛ ʘʰʠʛʣʘʩʘʥ.  

ʐʦʥ ʩʫʫʨʠʡʥ ᴇʨᴇʤʜʣᴇʛʠʡʛ ʭʫʨʜʘʩ ʯʫʣʫʫʣʛʠʡʥ 

ʰʠʥʞ ʯʘʥʘʨ, ʯʫʣʫʫʣʛʠʡʥ ʥʷʛʪ, ʭʘʪʫʫʣʛʠʡʥ ʟʵʨʛʵʵʩ 

ʭʘʤʘʘʨʫʫʣʘʥ ᴇʨᴇʤʜᴇʭ  ʘʨʛʘ,  ʪʝʭʥʦʣʦʛʠʡʛ ʩʦʥʛʦʜʦʛ. 

ɹʠʜ ʭʘʤʛʠʡʥ ʪʦʭʠʨʦʤʞʪʦʡ ʵʨʛʵʣʪʵʪ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʘʨʛʳʛ ʩʦʥʛʦʥ ʘʰʠʛʣʘʩʘʥ ʙʦʣʥʦ. ʋʩʘʘʨ ʭʘʥʘʩʘʥ 

ʵʣʩʵʨʭʵʛ, ʭʘʡʨʛʘʨʭʘʛ ʭʫʨʜʘʩ ʯʫʣʫʫʣʘʛ ʫʯʨʘʘʩ ʪʦʚʨʫʫʪ 

ʰװʜʪʵʡ ʮʠʣʠʥʜʨ ʭʵʣʙʵʨʠʡʥ 1,3-1,5ʤ -ʠʡʥ ʫʨʪʪʘʡ 

ʙʘʢʢʝʪ ʪᴇʨʣʠʡʥ װʟװװʨʠʡʥ ʙʘʛʘʞ ʩʦʥʛʦʥ ʘʰʠʛʣʘʩʘʥ.  

 ʨʠʡʥ ʙʘʛʘʞʠʡʥ ʫʨʪ ʙʦʣʦʥ ʮʦʦʥʦʛʠʡʥװװʟת

ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʣʘʘʩ ʰʘʣʪʛʘʘʣʘʥ ʥʵʛ ʫʜʘʘʛʠʡʥ 

ʛװʥʟʛʠʡʨʵʣʪʠʡʥ ʭʵʤʞʵʵ 30-40ʩʤ ʦʨʯʠʤ ʙʘʡʩʘʥ. ʊʫʩ 

ʭʫʨʜʘʘʨ ʪʘʩʨʘʣʪʛװʡ ᴇʨᴇʤʜᴇʭᴇʜ 25-26ʤ ʛװʥʪʵʡ 

ʮʦʦʥʦʛʠʡʛ ᴇʨʤʠʡʥ ʭװʯʠʥ ʯʘʜʘʣ, ʦʧʝʨʘʪʦʨʳʥ ʫʨ 

ʯʘʜʚʘʨʘʘʩ ʰʘʣʪʛʘʘʣʘʥ 1 ʮʘʛ 30 ʤʠʥʫʪʘʘʩ 2 ʮʘʛ ʦʨʯʠʤ 

 ʨʛʵʣʞʠʣʞ ʙʘʡʩʘʥ ʙʦʣʥʦ. ʍʵʨʚʵʵ ʮʘʭʠʣʛʘʘʥ ʵʭװ

 ʨ ʪʘʩʘʣʜʘʭ, ʟʦʛʩʦʭ, ᴇʨʤʠʡʥ ʤʘʰʠʥʜ ʵʚʜʨʵʣװװʩʛװװ

ʛʘʨʘʭ ʟʵʨʵʛ ʪʦʭʠʦʣʜʦʣ ʮʦʦʥʦʛʪ ʥʫʨʘʣʪ װװʩʵʭ ᴇʥʜᴇʨ 

ʵʨʩʜʵʣʪʵʡ ʙʦʣʜʦʛ.  

ɹʘʷʥʟװʨʭʠʡʥ ʛװװʨʠʡʛ ᴇʨᴇʤʜᴇʞ ʙʘʡʩʘʥ ʐʘʨ ʤᴇʨᴇʥ 

ʭʘʪʘʥ ʛʦʣ ʍʍʂ-ʠʡʥ ᴇʨʤʠʡʥ ʤʘʰʠʥʜ ʪʦʤʦʦʭʦʥ ʵʚʜʨʵʣ 



 
 

 

 

ʛʘʨʯ ᴇʨʤʠʡʥ ʩʫʤʘʘ ʩʫʛʘʣʘʭ ʙʦʣʦʤʞʛװʡ ʙʘʡʩʘʘʨ 18ʤ 

ʛװʥʪʵʡ ʮʦʦʥʦʛʪ ʥʫʨʘʣʪ װװʩʵʞ ᴇʨʤʠʡʥ ʩʫʤʘʘ ʮʦʦʥʦʛʪ 

ʜʘʨʫʫʣʩʥʘʘʨ ʪᴇʩʣʠʡʥ ʭʫʛʘʮʘʘʛ 2 ʩʘʨ ʦʨʯʤʦʦʨ 

ʫʜʘʘʰʨʫʫʣʞ ʪʦʤʦʦʭʦʥ ʘʩʫʫʜʘʣʜ ʦʨʩʦʥ ʪʦʭʠʦʣʜʦʣ 

ʛʘʨʩʘʥ. ᴆʨʤʠʡʥ ʩʫʤʘʘ ʩʫʛʘʣʘʭ ʯʘʜʘʘʛװʡ ʙᴇʛᴇᴇʜ 

ʙʦʣʦʤʞʠʪ ʭʵʤʞʵʵʛʵʵʨ ʪʘʩʪʘʞ ʦʨʭʠʦʜ ʛװװʨʥʠʡ ʟʫʨʘʛ 

ʪᴇʩʣʠʡʛ ᴇᴇʨʯʠʣʞ ʭװʯʠʪʛʵʩʵʥ ʙʘʡʜʣʘʘʨ ʥʵʤʵʣʪ 

ʮʦʦʥʦʛʫʫʜ ᴇʨᴇʤʜʩᴇʥ ʪʦʭʠʦʣʜʣʫʫʜ ʛʘʨʩʘʥ. ʐʦʥ 

ʩʫʫʨʠʡʥ ᴇʨᴇʤʜʣᴇʛ ʥʴ ʪʦʤ ʛʦʣʯʦʦʨ ᴇʨᴇʤʜʜᴇʛ ʫʯʨʘʘʩ 

ʮʦʦʥʦʛʪ ʥʫʨʘʣʪ װװʩʵʭ ʪʦʭʠʦʣʜʦʣʜ ʥʵʣʵʵʜ ʭʵʤʞʵʵʛ 

ʭʘʤʘʨʯ ʦʡʨ ʦʨʯʤʳʥ ʭʫʨʜʘʩ ʯʫʣʫʫʣʛʠʡʥ 

ʪʦʛʪʚʦʨʞʠʣʪʳʛ ʘʣʜʘʛʜʫʫʣʞ ʭʘʞʫʫʛʠʡʥ ʮʦʦʥʦʛ 

ᴇʨᴇʤʜʣᴇʛװװʜʵʜ ʩᴇʨʛᴇᴇʨ ʥᴇʣᴇᴇʣʜᴇʛ ʶʤ.   

 
2-ʨ ʟʫʨʘʛ. 

 

ʉʕʃɹʕ ɻʆʃ ɼʕʕʈʍ ʐʆʅ ʉʋʋʈʀʁʅ 

ᴆʈᴆʄɼʃᴆɻʀʁʅ ɸɾʀʃ /ʆʣʠʤʧʳʥ ʛװװʨ/ 

ʉʵʣʙʵ ʛʦʣʳʥ ʘʡ ʩʘʚ ʛʘʟʘʨ  ʪʫʫʣ ʛʦʣʪʦʡ 

ʭʘʨʴʮʫʫʣʘʭʘʜ ʰʘʚʘʨʣʘʛ, ʭʘʡʨʛʘʨʭʘʛ ʭʫʨʜʘʩ 

ʯʫʣʫʫʣʘʛʪʘʡ ʫʩʥʳ ʪװʚʰʠʥ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘʪʘʡ ʫʯʠʨ 

ʥʵʤʵʣʪ ʜʘʣʘʥ ʪʵʛʰʠʣʛʵʵ ʭʠʡʭ ʰʘʘʨʜʣʘʛʘʛװʡ, 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʥᴇʭʮᴇʣ ʭʘʨʴʮʘʥʛʫʡ ʩʘʡʥ ʙʘʡʜʘʛ. 27ʤ-

ʵʵʩ ʵʣʩʵʥ ʯʫʣʫʫʥʜ ʦʨʞ 45ʤ ʭװʨʪʵʣ ʛװʥ ᴇʨᴇʤʜᴇʭ 

ʭװʨʪʵʣ װʨʛʵʣʞʠʣʜʵʛ.  

ʐʦʥ ʩʫʫʨʠʡʥ ʮʦʦʥʦʛʠʡʛ ʥʫʨʘʘʭʛװʡ ʷʚʫʫʣʘʭʳʥ 

ʮʦʦʥʦʛʠʡʥ ʘʤʩʘʨʪ 3-4ʤ ʫʨʪʪʘʡ ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥ 

/surface casing/ ʩʫʫʣʛʘʭ ʙᴇʛᴇᴇʜ ʙʵʭʵʣʛʵʵʥʠʡ 

ʷʥʜʘʥʛʠʡʥ ʛʦʣʯ ʥʴ 2000ʤʤ (ʛʘʜʥʘ ʛʦʣʯ), 1980ʤʤ 

(ɼʦʪʦʨ ʛʦʣʯ) ʙʘʡʥʘ. ɹʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥ ʩʫʫʣʛʘʭʳʥ 

ʪʫʣʜ 1800ʤʤ-ʠʡʥ ʛʦʣʯʪʦʡ ᴇʨʤʠʡʥ ʭʦʰʫʫʥʜ 

ᴇʨʛᴇʩʛᴇʛʯ ʭʠʡʞ ᴇʨᴇʤʜᴇʞ ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛʠʡʥ 

ʵʭʥʠʡ ʭʵʩʛʠʡʛ ʮʦʦʥʦʛʪ ʩʫʫʣʛʘʩʥʳ ʜʘʨʘʘ ʥʵʤʵʣʪ 

ᴇʨʛᴇʩʛᴇʛʯ ʘʚʘʘʜ 1800ʤʤ -ʠʡʥ ʛʦʣʯʪʦʡ ᴇʨʤʠʡʥ 

ʭʦʰʫʫʛʘʘʨ ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛʠʡʥ ʜʦʪʫʫʨ ʥʴ 

ᴇʨᴇʤʜᴇʞ ʙʫʮʣʘʛʜʩʘʥ ʯʫʣʫʫʣʛʠʡʛ ʛʘʜʘʨʛʫʫʜ ʛʘʨʛʘʞ, 

ʭʦʦʩʦʥ ʦʨʦʥ ʟʘʡʜ ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛ ʛװʥʟʛʠʡʨװװʣʵʭ 

ʟʘʤʘʘʨ ʥʵʚʪʵʨʯ ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛ ʪᴇʣᴇʚʣᴇʛᴇᴇʪ ʛװʥ 

ʭװʨʪʵʣ ʩʫʫʣʛʘʩʘʥ. ɹʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛ ʩʫʫʣʛʘʭʜʘʘ 

ʙʘʡʛʘʣʠʡʥ ʥʘʘʥʛʠ ʫʣʘʘʥ, ʰʘʨ ʰʘʚʘʨ ʘʰʠʛʣʘʞ 

ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛʠʡʥ ʸʨʦʦʣ ʙʦʣʦʥ ʜʵʵʜ ʘʤʩʘʨ 

ʦʨʯʤʳʥ ʩʫʣ װʝװʜʠʡʛ ʥʷʛʪʨʫʫʣʘʭ, ʪʦʛʪʚʦʨʞʠʣʪʳʛ 

ʩʘʡʞʨʫʫʣʘʭʘʜ ʟʦʨʠʣʛʦʦʨ ʭʵʨʵʛʣʵʩʵʥ ʙʦʣʥʦ. ʄᴇʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʷʚʮʘʜ ᴇʨʤʠʡʥ ʰʠʥʛʵʥʠʡ ʪװʚʰʠʥʛ 

ʮʦʦʥʦʛʠʡʥ ʜʵʵʜ ʘʤʩʘʨʪ ʙʘʪʘʣʛʘʘʪʘʡ ʪʦʛʪʦʦʥ ʙʘʨʠʭ, 

ᴇʨʤʠʡʥ ʰʠʥʛʵʥ ʥʘʡʨʫʫʣʘʭ, ᴇʨʤʠʡʥ ʰʠʥʛʵʥʠʡ 

ʭװʥʜʠʡʥ ʞʠʥʜ ʥʵʤʵʛʜװװʣʵʭ, ʮʦʦʥʦʛʠʡʥ ʭʘʥʳʛ 

ʥʵʚʯʠʣʪʠʡʛ ʙʫʫʨʫʫʣʘʭ ʟʦʨʠʣʛʦʦʨ ʧʦʣʠʤʝʨ ʥʘʡʨʫʫʣʘʭ 

ʘʩʫʫʜʘʣ ʯʫʭʘʣ ʙᴇʛᴇᴇʜ ʙʠʜ 80ʤʤ ʛʦʣʯʪʦʡ ʭʦʦʣʦʡʪʦʡ 4 

ʢʚʪ ʛʦʥʥʦʤ ʰʘʭʫʫʨʛʳʛ ᴇʨᴇʤʜʣᴇʛʠʡʥ װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʜʘʘ ʘʰʠʛʣʘʩʘʥ ʙʦʣʥʦ. ᴆʨʤʠʡʥ ʫʩʘʥ ʩʘʥ 

ʨʫʫ ʩʵʣʙʵ ʛʦʣʦʦʩ ʫʩ ʪʘʪʘʞ ʭʵʨʵʛʣʵʵʛʵʵ ʭʘʥʛʘʞ ʙʘʡʩʘʥ 

ʙʦʣʥʦ 

ʐʦʥ ʩʫʫʨʠʡʥ ᴇʨᴇʤʜʣᴇʛʠʡʛ ʭʫʨʜʘʩ ʯʫʣʫʫʣʛʠʡʥ 

ʰʠʥʞ ʯʘʥʘʨ, ʯʫʣʫʫʣʛʠʡʥ ʥʷʛʪ, ʭʘʪʫʫʣʛʠʡʥ ʟʵʨʛʵʵʩ 

ʭʘʤʘʘʨʫʫʣʘʥ ᴇʨᴇʤʜᴇʭ  ʘʨʛʘ,  ʪʝʭʥʦʣʦʛʠʡʛ ʩʦʥʛʦʜʦʛ. 

ɹʠʜ ʭʘʤʛʠʡʥ ʪʦʭʠʨʦʤʞʪʦʡ ʵʨʛʵʣʪʵʪ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʘʨʛʳʛ ʩʦʥʛʦʥ ʘʰʠʛʣʘʩʘʥ ʙʦʣʥʦ. ʐʘʚʘʨʣʘʛ ʭʘʡʨʛʘʨʭʘʛ 

ʭʫʨʜʘʩ ʯʫʣʫʫʣʘʛ ʫʯʨʘʘʩ ʪʦʚʨʫʫʪ ʰװʜʪʵʡ ʮʠʣʠʥʜʨ 

ʭʵʣʙʵʨʠʡʥ 1,3-1,5ʤ -ʠʡʥ ʫʨʪʪʘʡ ʙʘʢʢʝʪ ʪᴇʨʣʠʡʥ 

  .ʨʠʡʥ ʙʘʛʘʞ ʩʦʥʛʦʥ ʘʰʠʛʣʘʩʘʥװװʟװ

 ʨʠʡʥ ʙʘʛʘʞʠʡʥ ʫʨʪ ʙʦʣʦʥ ʮʦʦʥʦʛʠʡʥװװʟת

ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʣʘʘʩ ʰʘʣʪʛʘʘʣʘʥ ʥʵʛ ʫʜʘʘʛʠʡʥ 

ʛװʥʟʛʠʡʨʵʣʪʠʡʥ ʭʵʤʞʵʵ 30-40ʩʤ ʦʨʯʠʤ ʙʘʡʩʘʥ. 

ʎʦʦʥʦʛʠʡʥ ʛʦʣʯ ʪʦʤʨʦʭ ʪʫʩʘʤ װʟװװʨʠʡʥ ʙʘʛʘʞ ʫʨʪ 

ʙʦʛʠʥʦʩʜʦʛ. ʊʫʩ ʭʫʨʜʘʘʨ ʪʘʩʨʘʣʪʛװʡ ᴇʨᴇʤʜᴇʭᴇʜ 39-

45ʤ ʛװʥʪʵʡ ʮʦʦʥʦʛʠʡʛ ᴇʨʤʠʡʥ ʭװʯʠʥ ʯʘʜʘʣ, 

ʦʧʝʨʘʪʦʨʳʥ ʫʨ ʯʘʜʚʘʨʘʘʩ ʰʘʣʪʛʘʘʣʘʥ 10-12ʮʘʛ ʙʫʶʫ 

ʙʘʨʘʛ ʥʵʛ ʙװʪʵʥ ʵʵʣʞʠʜ ᴇʨᴇʤʜᴇʞ ʙʘʡʩʘʥ ʙʦʣʥʦ.  

 

ᴆʄʅᴆɼ ʄʆʅɻʆʃʓʅ ɹתʉ ʅʋʊɸɻʊ ɼɸʍʔ 

ʐʆʅ ʉʋʋʈʀʁʅ ᴆʈᴆʄɼʃᴆɻ 

ʆʶʫ ʪʦʣʛʦʡʥ ʫʫʨʭʘʡʥ ʜʘʣʜ ʫʫʨʭʘʡʥ ʙװʪʵʵʥ 

ʙʘʡʛʫʫʣʘʣʪʳʥ ʭװʨʵʵʥʜ ʭʠʡʛʜʩʵʥ ʆʶʫʪ2 ʢʝʤʧʠʡʥ 

ʤʦʜʫʣʘʥ ʩʫʫʮʥʳ ʰʦʥ ʩʫʫʨʴ, ɹʦʩʦʦ ʘʤ#5 ʘʤʩʨʳʥ 

ʙʵʭʵʣʛʵʵ, ʭװʜʨʠʡʥ ʢʦʥʚʝʡʨʳʥ ʩʫʫʨʴ, ʙʦʩʦʦ ʘʤ#1,2 

ʘʛʘʘʨʞʫʫʣʘʣʪʳʥ ʜʵʜ ʩʪʘʥʮʳʥ ʩʫʫʨʴ, ɿװװʥʙʘʷʥʛʠʡʥ 

ʪᴇʤᴇʨ ʟʘʤʳʥ ʪʨʘʥʩʳʥ ʜʘʛʫʫ ɼʦʨʥʦʛʦʚʠʡʥ ɿװװʥʙʘʷʥ, 

ʄʘʥʜʘʭ ʩʫʤʜ, ᴆʤʥᴇʛʦʚʴ ʘʡʤʛʠʡʥ ʄʘʥʣʘʡ, ʎʦʛʪʮʵʮʠʡ 

ʩʫʤʜʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨ ʜʵʭʴ ʪᴇʤᴇʨ ʙʝʪʦʥ ʛװװʨʥװװʜʠʡʥ 

ʰʦʥ ʩʫʫʨʠʡʥ ᴇʨᴇʤʜʣᴇʛ, ɿװװʥʙʘʷʥ -ʍʘʥʛʠ ʄʘʥʜʘʣ 

ʯʠʛʣʵʣʠʡʥ ʪᴇʤᴇʨ ʟʘʤʳʥ ʪʨʘʥʩʳʥ ʜʘʛʫʫ ɼʦʨʥʦʛʦʚʴ 

ʘʡʤʛʠʡʥ ʍᴇʚʩʛᴇʣ, ʍʘʪʘʥʙʫʣʘʛ ʩʫʤʜʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨ 

ʜʵʭ ʪᴇʤᴇʨ ʙʝʪʦʥ ʛװװʨʥװװʜʠʡʥ ʰʦʥ ʩʫʫʨʠʡʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʛ 2017-2021ʦʥʫʫʜʘʜ ʭʠʡʞ 

ʛװʡʮʵʪʛʵʩʵʥ ʙʦʣʥʦ. ʎʦʦʥʦʛʠʡʥ ʣʠʪʦʣʦʛʦʦʩ ʭʘʨʘʭʘʜ 

ʠʭʵʥʭʜʵʵ ʥʷʛʪ ʫʣʘʘʥ ʙʦʣʦʥ ʰʘʨ ʰʘʚʘʨ, ʟʘʨʠʤ 

ʪʦʭʠʦʣʜʦʣʜ ʙʘʛʘ ʟʵʨʛʠʡʥ ʫʩʥʳ װʝ ʵʣʩʵʨʭʵʛ, 

ʭʘʡʨʛʘʨʭʘʛ װʝ ʪʦʭʠʦʣʜʦʥʦ.  

ʊʫʩ ʭʫʨʜʘʩ ʯʫʣʫʫʣʘʛʪ ᴇʨᴇʤʜᴇʭʜᴇᴇ 1ʤ ʫʨʪʪʘʡ 

ʙʦʛʠʥʦ ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛ ʮʦʦʥʦʛʠʡʥ ʘʤʩʘʨʪ 

ʩʫʫʣʛʘʞ ʠʭʵʥʭʜʵʵ 1200ʤʤ, 1000ʤʤ, 800ʤʤ ʛʦʣʯʪʦʡ 6-

32ʭװʨʪʵʣ ʛװʥʪʵʡ ʰʦʥ ʩʫʫʨʠʡʥ ʮʦʦʥʦʛ ᴇʨᴇʤʜʣᴇʛʠʡʛ 

ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ ʙʦʣʥʦ.  

ɸʤʩʨʳʥ ʙʵʭʵʣʛʵʵʪʵʡ ʵʨʛʵʣʪʵʪ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʳʥ 

ʷʚʘʛʜʘʭ ʟʘʨʯʠʤ 

ᴆʨᴇʤʜʣᴇʛʠʡʛ ʟᴇᴇʣᴇʥ ʭʫʨʜʘʩ ʯʫʣʫʫʣʘʛʪ ᴇʨᴇʤʜᴇʭ 

ʟʦʨʠʫʣʘʣʪʳʥ ʭʫʚʠʥ ʭʵʣʙʵʨʠʡʥ ᴇʨʤʠʡʥ ʮװװʮ /bucket 

bit/ ʘʰʠʛʣʘʞ ʵʭʣʵʭ ʙᴇʛᴇᴇʜ ʥʵʛ ʨʝʡʩʠʡʥ ʥʵʚʪʨʵʣʪ 30-

40ʩʤ-ʠʡʥ ʛװʥʟʛʠʡʨʵʣʪʪʵʡʛʵʵʨ ʮʦʦʥʦʛʪ ʵʨʛʵʣʪʵʪ 

ʘʨʛʘʘʨ ʥʵʚʪʵʨʥʵ. ʊʫʩ ʮʦʦʥʦʛʠʡʥ ʛװʥʟʛʠʡʨʵʣʪʠʡʛ 

ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʜʵʣʛʵʮʵʵʨ ʦʧʝʨʘʪʦʨ ʰʫʫʜ ʭʷʥʘʞ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʛ ʟʫʨʘʛ ʪᴇʩʣʠʡʥ ʛװʥ ʭװʨʪʵʣ 

ʛװʡʮʵʪʛʵʥʵ. ʄᴇʥ ʭʘʪʫʫ ʭʫʨʜʘʩ ʯʫʣʫʫʣʘʛ ᴇʨᴇʤʜᴇʭ 

ʪʦʭʠʦʣʜʦʣʜ ʟʦʨʠʫʣʘʣʪʳʥ ʙʘʛʘʥʘ ʭʵʣʙʵʨʠʡʥ ᴇʨʤʠʡʥ 

ʭʦʰʫʫ /core barrel bit/ ʘʰʠʛʣʘʞ ʮʦʦʥʦʛʪ ʥʵʚʪʵʨʥʵ. 

ᴆʨʤʠʡʥ ʮװװʮ /Bucket bit/ ʥʴ ᴇʨᴇʤʜᴇʛʜʩᴇʥ ʯʫʣʫʫʣʘʛ 

ʙʫʥʢʝʨ ʜʦʪʨʦʦ ʭʘʤʞ ʘʛʫʫʣʥʘ. ᴆʨʤʠʡʥ ʭʦʰʫʫ ʭʵʨʭʵʥ 

ʜװװʨʯ ʙʘʡʛʘʘʛ ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʜʵʣʛʵʮʵʥ ʜʵʵʨʭ 

ʤʵʜʵʵʣʵʣ, ᴇʨʤʠʡʥ ʤʘʰʠʥʳ ʤʦʪʦʨʳʥ ʘʯʘʘʣʘʣ, 

ʛװʥʟʛʠʡʨʵʣʪʠʡʥ ʭʵʤʞʵʵ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʫʫʣʘʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʛ ʘʞʣʳʛ ʫʜʠʨʜʘʥ ʷʚʘʛʜʘʥʘ. ɼװװʨʛʵʣʪ 



 
 

 

 

ʭʘʥʛʘʣʪʪʘʡ ʛʵʞ װʟʩʵʥ ʪʦʭʠʦʣʜʦʣʜ ᴇʨᴇʤʜʣᴇʛʠʡʛ 

ʟʦʛʩʦʦʞ ᴇʨʤʠʡʥ ʩʫʤʳʛ ʙʫʮʘʘʥ ʵʨʛװװʣʞ ᴇʨʤʠʡʥ 

ʮװװʮʠʡʛ ʪʘʛʣʘʞ ᴇʨʤʠʡʥ ʩʫʤʳʛ ʩʫʛʘʣʞ ᴇʨʤʠʡʥ 

ʤʘʰʠʥʳʛ ʠʭ ʙʠʝʵʨ 90 ʛʨʘʜʫʩʘʘʨ ʙʘʨʫʫʥ ʵʨʛʵʞ 

ᴇʨʤʠʡʥ ʵʨʛװװʣʵʛʯ ʤʝʭʘʥʠʟʤʳʛ ʜʦʦʰʣʫʫʣʞ  ᴇʨʤʠʡʥ 

ʭʦʰʫʫʥ ʜʵʵʨʭ ʪװʛʞʵʵ ʪʘʡʣʘʭ ʭʵʩʵʛ ʜʵʵʨ ʜʘʨʞ ᴇʨʤʠʡʥ 

ʭʦʰʫʫʥʳ ʪʘʛʠʡʛ ʥʵʵʭ ʟʘʤʘʘʨ ʜʦʪʦʨʭ ʯʫʣʫʫʣʛʘʘʩ 

ᴇʨʤʠʡʥ ʭʦʰʫʫʛ ʭʦʦʩʦʣʥʦ. ʕʥʵ װʡʣʜʣʠʡʛ ʜʘʚʪʘʭ 

ʟʘʤʘʘʨ ʪᴇʩʣʠʡʥ ʛװʥ ʭװʨʪʵʣ ᴇʨᴇʤʜʣᴇʛʠʡʛ 

  .ʣʥʵװװʨʛʵʣʞʣװ

ʐʥʝʢʵʥ ʮװװʮ ʥʴ ʛʘʟʘʨ ʣʫʫ ʵʨʛʵʣʜʵʞ ʦʨʦʦʜ ᴇᴇʨʠʡʥ 

ʜʘʣʙʘʘʥ ʜʵʵʨʵʵ ʩʫʣʣʘʩʘʥ ʰʦʨʦʦʛʦʦ ʪʵʵʞ ʛʘʨʯ ʠʨʥʵ. 

ʋʯʠʨ ʥʴ ʰʥʝʢʵʥ ʭʦʰʫʫ ʥʴ ʙʦʛʠʥʦʭʦʥ ʪʫʣ ʦʡʨ ʦʡʨʭʦʥ 

ᴇʨᴇʤʜᴇʞ ʰʥʝʢʵʥ ʭʦʰʫʫʥʳʭʘʘ ʜʘʣʙʘʘʥ ʜʵʵʨ ʩʫʣʣʘʩʘʥ 

ʰʦʨʦʦʛʦʦ ʘʚʯ ʛʘʨʯ ʠʨʥʵ. ɼʘʣʙʘʘʥ ʜʵʵʨʭ ʩʫʣ ʰʦʨʦʦʛ 

ʩʫʥʘʜʘʛ ʩʫʤʳʛ ʙʫʮʘʘʥ ʪʘʪʘʞ ʠʭ ʙʠʝʵ ʙʘʨʫʫʥ ʵʨʛװװʣʞ 

ʵʨʛʵʣʪʠʡʥ ʪʦʣʛʦʡʛʦʦʨ ʵʨʛװװʣʞ ʩʵʛʩʵʨʩʵʥ װʡʣʜʣʵʵʨ 

ʜʘʣʙʘʘʥ ʜʵʵʨʭ ʰʦʨʦʦʛʦʦ ʫʥʘʛʘʞ ʮʵʚʵʨʣʵʥʵ.  

 

 

3-ʨ ʟʫʨʘʛ. 

 

 

 

ɼתɻʅʕʃʊ 

ʄʘʥʘʡ ʫʣʩʘʜ 2011 ʦʥʦʦʩ ʦʨʯʠʥ ʰʦʥ ʩʫʫʨʠʡʥ 

ʟʦʨʠʫʣʘʣʪʪʘʡ ʘʥʭʥʳ ᴇʨʤʠʡʥ ʤʘʰʠʥ ʥʵʚʪʵʨʯ 

ʙʘʨʠʣʛʳʥ ʩʫʫʨʠʡʥ ʵʨʛʠʡʥ ʙʵʭʵʣʛʵʵʥʠʡ ʘʞʠʣ 

ʛװʡʮʵʪʛʵʩʥʵʵʨ ʵʭʵʣʞʵʵ. ᴆʥʛᴇʨʩᴇʥ ʭʫʛʘʮʘʘʥʜ 

ʘʰʠʛʣʘʩʘʥ ʰʦʥ ʩʫʫʨʠʡʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʫʫʜʳʛ 

ʩʫʜʣʘʭʘʜ ʙװʨʵʥ ʙʵʭʵʣʛʵʵʪʵʡ ʵʨʛʵʣʪʵʪ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʘʨʛʘ ʙʦʣʦʥ ʪװʨ ʙʵʭʵʣʛʵʵʪʵʡ ʵʨʛʵʣʪʵʪ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʘʨʛʫʫʜʳʛ ʛʦʣʯʣʦʥ ʘʰʠʛʣʘʞ ʙʘʡʥʘ.  

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʫʫʜʳʥ ʭʵʨʵʛʣʵʵ ʟʦʨʠʫʣʘʣʪʘʘʩ 

ʭʘʨʴʮʫʫʣʘʭʘʜ ʛʝʦʣʦʛʠʡʥ ʥᴇʭʮᴇʣ, ʭᴇʨʩʥʠʡ ʰʠʥʞ 

ʯʘʥʘʨʘʘʩ ʭʘʤʘʘʨʯ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʫʫʜʳʥ װװʩʵʣ 

ʭᴇʛʞװװʣʵʣʪ ʥʵʣʵʵʜ ʦʣʦʥ ʪᴇʨᴇʣ ʙʦʣʦʥ ʭᴇʛʞװװʣʩʵʥ ʯ 

ʝʨᴇʥʭʠʡ ʭʠʡʛʜʵʭ ʟʘʨʯʠʤ ʦʡʨʦʣʮʦʦ ʙʦʣʦʚʯ ʘʰʠʛʣʘʭ 

ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, ʙʘʛʘʞ ʭʵʨʵʛʩʣװװʜ ʭʠʡʮʠʡʥ 

ʷʣʛʘʘʪʘʡ, ʘʞʠʣʣʘʭ ʜʘʨʘʘʣʘʣ ʟᴇʨװװʪʵʡ ʙʘʡʥʘ. ʄʘʥʘʡ 

ʦʨʦʥʜ ʭʵʨʵʛʣʵʛʜʵʭʛװʡ ʙʘʡʛʘʘ ʘʨʛʫʫʜ ʵʣʩʵʥ ʤʘʥʭʘʥ 

ʙʦʣʦʥ ʟᴇᴇʣᴇʥ ʰʘʚʘʨʣʘʛ, ʥʘʤʘʛ ʰʘʣʙʘʘʛ ʠʭʪʵʡ ʭʫʨʜʘʩ 

ʯʫʣʫʫʣʘʛʪʘʡ ʛʘʟʘʨʪ ʘʰʠʛʣʘʛʜʜʘʛ ʘʨʛʫʫʜ ʙʘʡʥʘ.  

 

 

 

 

 

 

 

 

ʄʘʥʘʡʭ ʰʠʛ ʭʫʫʨʘʡ ʛʘʜʘʨʛʫʫʪʘʡ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ 

ʦʜʦʦʛʠʡʥ ʘʰʠʛʣʘʭ ʙʘʡʛʘʘ ʘʨʛʫʫʜ ʠʣװװ ʦʥʦʚʯʪʦʡ 

ʭʵʨʵʛʣʵʵʪʵʡ ʙʘʡʥʘ ʛʵʞ ʜװʛʥʵʭ ʙʦʣʦʭʦʦʨ ʙʘʡʥʘ.  

 

 

 

ɸʐʀɻʃɸʉɸʅ ʄɸʊɽʈʀɸʃ, ʅʆʄ ɿתʁ 

  
[1] https://ausipile.com.au/cfa-piling 
[2] https://www.keller.com/expertise/techniques/driven-precast-

piles 

[3] https://www.bauer-equipment.com/en/ 

[4] https://mait.it/ 

[5] https://www.sanyglobal.com/product 
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ʏʀɻʃʕʃʊʕʁ ɸʃʄɸɿɸʅ ᴆʈᴆʄɼʃᴆɻ,                                    

ʎʆʆʅʆɻʀʁʅ ʏʀɻʃʕʃ ᴆᴆʈʏʃᴆʍ 

ɾʘʤʴʷʥʛʠʡʥ ɾɸʅɸʈɹɸɸʊɸʈ 

 

ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, Major drilling Mongolia ʍʍʂ 

ʍʦʣʙʦʦ ʙʘʨʠʭ ʟʦʭʠʦʛʯʠʡʥ ʠ-ʤʵʡʣ ʭʘʷʛ: janaraa_j@yahoo.com 

 

ʍʫʨʘʘʥʛʫʡ: ᴆʨᴇʤʜʣᴇʛʠʡʥ ʯʠʛʣʵʣʠʡʛ ʫʜʠʨʜʘʥ ʯʠʛʣװװʣʩʥʵʵʨ ʛʝʦʣʦʛʠʯʠʜ ʛʘʟʘʨ ʜʦʦʨʭ ʙʘʷʣʛʠʡʥ ʥʘʡʨʣʘʛʘ, ʛװʥ, 

ʯʠʛʣʵʣʠʡʥ ʪʘʣʘʘʨ װʥʵ ʮʵʥʪʵʡ ʤʵʜʵʵʣʵʣ ʮʫʛʣʫʫʣʞ, ʫʫʨʭʘʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʰʠʡʜʚʵʨ ʛʘʨʛʘʭ װʡʣ ʷʚʮʘʜ 

ʪʫʩʘʣʞ ʯʘʜʥʘ. ʅʵʤʞ ʜʫʨʜʘʭʘʜ ʯʠʛʣʵʣʪʵʡ ʘʣʤʘʟʘʥ ᴇʨᴇʤʜʣᴇʛ ʥʴ ʦʣʦʥ ʪʦʦʥʳ ʛʘʜʘʨʛʫʫʛʠʡʥ ᴇʨʤʠʡʥ ʪʘʣʙʘʡ, 

ʥʵʚʪʨʵʭ ʟʘʤʫʫʜʳʥ ʭʵʨʵʛʮʵʵʛ ʙʫʫʨʫʫʣʞ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣʣʠʡʛ ʙʘʛʘʩʛʘʭʘʜ ʪʫʩʘʣʜʘʛ. ʏʠʛʣʵʣʪʵʡ 

ʘʣʤʘʟʘʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʛʦʣ ʦʥʮʣʦʛʫʫʜʳʥ ʥʵʛ ʥʴ ᴇʨʤʠʡʥ ʭʫʰʫʫʥʳ ʯʠʛʣʵʣʠʡʛ ʫʜʠʨʜʘʭ ʯʘʜʚʘʨ ʶʤ. 

ʊϮʣʭϮϮʨ Ϯʛ: ʏʠʛʣʵʣʪ ϺʨϺʤʜʣϺʛ, ʮʦʦʥʦʛʠʡʥ ʯʠʛʣʵʣ 

 

ʆʈʐʀʃ 

 ʄʘʥʘʡ ʦʨʥʳ ʭʫʚʴʜ ᴇʨʛᴇʥ ʫʫʜʘʤ ʛʘʟʘʨ ʥʫʪʘʛʪʘʡ, 

ʛʘʟʨʳʥ ʭʵʚʣʠʡʥ ʙʘʷʣʘʛ ʠʭʪʵʡ ʙᴇʛᴇᴇʜ ʮʘʘʰʜʘʘ 

ʪװװʥʜʵʵ ʪʫʣʛʫʫʨʣʘʥ ʭᴇʛʞʠʥᴇ ʛʵʜʵʛʪ ʠʪʛʵʣʪʵʡ 

ʙʘʡʜʘʛ. ʄʦʥʛʦʣ ʦʨʥʳ ʥʠʡʪ ʛʘʟʘʨ ʥʫʪʘʛʪ ʮʘʘʰʜʘʘ 

ᴇʨᴇʤʜʣᴇʛ ʭʘʡʛʫʫʣʳʥ ʘʞʠʣ ʠʣװװ ʵʨʯʠʤʞʠʥʵ ʛʵʜʵʛʪ 

ʦʛʪ ʵʨʛʵʣʟʜʵʛʛװʡ. ʊʠʡʤ ʫʯʨʘʘʩ ʵʥʵʭװװ ʙʘʡʛʘʣʴ 

ʦʨʯʠʥʜ ʵʵʣʪʵʡ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʨ ʜװʥʪʵʡ ʛװʥʠʡ 

ʯʠʛʣʵʣʪʵʡ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠ ʫʣʘʤ ʭᴇʛʞʠʞ 

ʄʦʥʛʦʣ ʠʥʞʝʥʝʨװװʜ ʙװʛʜʵʵʨʵʵ ʵʟʵʤʰʩʵʥ 

ʤʵʨʛʵʞʠʣʜʵʵ ʵʟʵʥ ʙʦʣʞ ʷʚʘʘʩʘʡ ʛʵʞ ʭװʩʵʥ ʵʥʵʭװװ 

ʩʵʜʚʠʡʥ ʭװʨʵʵʥʜ ᴇᴇʨʠʡʥ ʪʫʨʰʣʘʛʘ ʤʵʜʵʵʣʣʠʡʥ 

ʭʫʚʘʘʣʮʣʘʘ. 

ʏʀɻʃʕʃʊʕʁ ᴆʈᴆʄɼʃᴆɻʀʁʅ ɸʏ 

ʍʆʃɹʆɻɼʆʃ 

ʏʠʛʣʵʣʪʵʡ ᴇʨᴇʤʜʣᴇʛ ʛʵʜʵʛ ʥʴ ʪʫʭʘʡʥ ʮʦʦʥʦʛʠʡʥ 

ʵʭʣʵʭ ʢʦʦʨʜʠʥʘʪʘʘʩ  ʪᴇʣᴇʚʣᴇʩᴇʥ ʮʵʛʪ ᴇʨʤʠʡʥ 

ʭʫʰʫʫʛ ʯʠʛʣװװʣʵʭ ʪʝʭʥʠʢ ʶʤ. 

ʍʘʡʛʫʫʣʳʥ ʯʠʛʣʵʣʪʵʡ ʘʣʤʘʟʘʥ ᴇʨᴇʤʜʣᴇʛ ʥʴ ʫʫʣ 

ʫʫʨʭʘʡ, ʭʘʡʛʫʫʣʳʥ ʩʘʣʙʘʨʪ ʛʘʟʨʳʥ ʛʘʜʘʨʛʘʘʩ 

 ʥʜʩʵʥ ʜʵʵʞ ʘʚʘʭ ʟʦʨʠʫʣʘʣʪʪʘʡ ʪʫʩʛʘʡװ

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʘ ʶʤ. ʋʣʘʤʞʣʘʣʪ ʙʦʩʦʦ 

ᴇʨᴇʤʜʣᴇʛᴇᴇʩ ʷʣʛʘʘʪʘʡ ʥʴ ʯʠʛʣʵʣʪʵʡ ᴇʨᴇʤʜʣᴇʛ ʥʴ 

ʜʵʵʞʠʡʛ ʷʥʟ ʙװʨʠʡʥ ᴇʥʮʛᴇᴇʩ ʛʘʨʛʘʞ ʘʚʘʭ 

ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʜʦʛ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʭװʨʵʭʵʜ ʭʵʮװװ 

ʵʩʚʵʣ ʛʝʦʣʦʛʠʡʥ ʥʠʡʣʤʵʣ ʪʦʛʪʮʦʜ ʭʘʡʛʫʫʣ ʭʠʡʭ 

ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʜʦʛ. ʕʥʵ ʘʨʛʘ ʥʴ ʷʣʘʥʛʫʷʘ ʘʰʠʛʪ 

ʤʘʣʪʤʘʣʳʥ ʪʦʜʦʨʭʦʡ ʦʨʜʫʫʜʳʛ ʦʥʠʣʦʭ ʵʩʚʵʣ 

ʛʝʦʣʦʛʠʡʥ ʙװʪʮʠʡʛ ʩʫʜʣʘʭʘʜ ʪʫʩʪʘʡ. ᴆʨᴇʤʜʣᴇʛʠʡʥ 

ʯʠʛʣʵʣʠʡʛ ʫʜʠʨʜʘʥ ʯʠʛʣװװʣʩʥʵʵʨ ʛʝʦʣʦʛʠʯʠʜ ʛʘʟʘʨ 

ʜʦʦʨʭ ʙʘʷʣʛʠʡʥ ʥʘʡʨʣʘʛʘ, ʛװʥ, ʯʠʛʣʵʣʠʡʥ ʪʘʣʘʘʨ 

 ʡʣװ ʥʵ ʮʵʥʪʵʡ ʤʵʜʵʵʣʵʣ ʮʫʛʣʫʫʣʞ, ʫʫʨʭʘʡʥװ

ʘʞʠʣʣʘʛʘʘʥʳ ʰʠʡʜʚʵʨ ʛʘʨʛʘʭ װʡʣ ʷʚʮʘʜ ʪʫʩʘʣʞ 

ʯʘʜʥʘ. ʅʵʤʞ ʜʫʨʜʘʭʘʜ ʯʠʛʣʵʣʪʵʡ ʘʣʤʘʟʘʥ 

ᴇʨᴇʤʜʣᴇʛ ʥʴ ʦʣʦʥ ʪʦʦʥʳ ʛʘʜʘʨʛʫʫʛʠʡʥ ᴇʨʤʠʡʥ 

ʪʘʣʙʘʡ, ʥʵʚʪʨʵʭ ʟʘʤʫʫʜʳʥ ʭʵʨʵʛʮʵʵʛ ʙʫʫʨʫʫʣʞ 

ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣʣʠʡʛ ʙʘʛʘʩʛʘʭʘʜ 

ʪʫʩʘʣʜʘʛ. 

ʏʠʛʣʵʣʪʵʡ ʘʣʤʘʟʘʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʛʦʣ 

ʦʥʮʣʦʛʫʫʜʳʥ ʥʵʛ ʥʴ ᴇʨʤʠʡʥ ʭʫʰʫʫʥʳ ʯʠʛʣʵʣʠʡʛ 

ʫʜʠʨʜʘʭ ʯʘʜʚʘʨ ʶʤ. ᴆʨᴇʤʜʣᴇʛʠʡʥ ʯʠʛʣʵʣʠʡʛ 

ʭʷʥʘʭ ʟʘʤʘʘʨ ʛʝʦʣʦʛʠʯʠʜ ʛʝʦʣʦʛʠʡʥ ʦʥʮʣʦʛ ʰʠʥʞ 

ʯʘʥʘʨʫʫʜ ʵʩʚʵʣ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʦʨʜʫʫʜʳʛ ʦʥʠʣʞ 

ʯʘʜʜʘʛ. 

ʍʘʡʛʫʫʣʳʥ ʯʠʛʣʵʣʪʵʡ ʘʣʤʘʟʘʥ ᴇʨᴇʤʜʣᴇʛʠʡʛ 

ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʭʘʡʛʫʫʣʳʥ ʪᴇʩʣװװʜʵʜ ᴇʨʛᴇʥ 

ʘʰʠʛʣʘʜʘʛ ʙᴇʛᴇᴇʜ װװʥʜ ʘʣʪ ʟʵʨʵʛ װʥʵʪ ʤʝʪʘʣʣ, ʟʵʩ, 

ʮʘʡʨ ʟʵʨʵʛ װʥʜʩʵʥ ʤʝʪʘʣʣʫʫʜ, ʪװװʥʯʣʵʥ 

 ʡʣʜʚʵʨʣʵʣʠʡʥ ʘʰʠʛʪ ʤʘʣʪʤʘʣ, ʛʘʟʨʳʥ ʭʦʚʦʨװ

ʵʣʝʤʝʥʪ ʟʵʨʵʛʪ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʛʜʜʵʛ. ʄᴇʥ ʭʦʥʛʠʣ, 

ʜʘʣʘʥ ʙʘʨʠʭ ʛʵʭ ʤʵʪ ʙʘʨʠʣʛʳʥ ʠʥʞʝʥʝʨʠʡʥ 

ʪᴇʩʣװװʜʵʜ ʛʝʦʪʝʭʥʠʢʠʡʥ ʩʫʜʘʣʛʘʘ ʭʠʡʭʵʜ 

ʘʰʠʛʣʘʜʘʛ. 

ʏʠʛʣʵʣʪʵʡ ʘʣʤʘʟʘʥ ᴇʨᴇʤʜʣᴇʛᴇᴇʨ ʦʣʞ ʘʚʩʘʥ 

ʜʵʵʞװװʜ ʥʴ ʛʘʟʨʳʥ ʭʵʚʣʠʡʥ ʛʝʦʣʦʛʠʡʥ ʪʘʣʘʘʨ װʥʵ 

ʮʵʥʪʵʡ ʤʵʜʵʵʣʵʣ, ʪʫʭʘʡʣʙʘʣ ʯʫʣʫʫʣʛʠʡʥ ʪᴇʨᴇʣ, 

ʪʵʜʛʵʵʨʠʡʥ ʙװʪʵʮ, ʵʨʜʵʩʞʠʣʪʠʡʥ ʪʘʣʘʘʨ װʥʵ 

ʮʵʥʪʵʡ ʤʵʜʵʵʣʣʠʡʛ ᴇʛʜᴇʛ. ɻʝʦʣʦʛʠʯʠʜ ʫʫʣ ʫʫʨʭʘʡʥ 

 ʨ ʘʰʛʠʡʛװ ʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʵʜʠʡʥ ʟʘʩʛʠʡʥװ

ʪʦʜʦʨʭʦʡʣʦʭ, ʪʫʭʘʡʥ ʛʘʟʨʳʥ ʛʝʦʣʦʛʠʡʥ ʪװװʭʠʡʛ 

ʠʣװװ ʩʘʡʥ ʦʡʣʛʦʭʳʥ ʪʫʣʜ ʵʜʛʵʵʨ װʥʜʩʵʥ ʜʵʵʞʠʡʛ 

ʰʠʥʞʠʣʜʵʛ. 

ɹʦʩʦʦ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʫʣʘʤʞʣʘʣʪ ʘʨʛʫʫʜʪʘʡ 

ʭʘʨʴʮʫʫʣʘʭʘʜ ʯʠʛʣʵʣʪʵʡ ʘʣʤʘʟʘʥ ᴇʨᴇʤʜʣᴇʛ ʥʴ ʭʵʜ 

ʭʵʜʵʥ ʜʘʚʫʫ ʪʘʣʪʘʡ. ʕʥʵ ʥʴ ʭװʥʜ ʭʵʮװװ ʛʘʟʘʨ 

ʥʫʪʛʠʡʥ ʛװʥʜ ʵʩʚʵʣ ʜʦʦʨ ʙʘʡʨʣʘʭ ʘʰʠʛʪ 

ʤʘʣʪʤʘʣʳʥ ʦʨʜʫʫʜʳʛ ʠʣװ װװʨ ʘʰʠʛʪʘʡʛʘʘʨ ʭʘʡʭ 

ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʜʦʛ. ʄᴇʥ ʛʘʜʘʨʛʳʥ ʵʚʜʨʵʣ, ʦʣʦʥ 

ᴇʨʤʠʡʥ ʪʘʣʙʘʡʥ ʭʵʨʵʛʮʵʵʛ ʙʘʛʘʩʛʘʭ ʟʘʤʘʘʨ 

ʭʘʡʛʫʫʣʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʫʣ 

ʤᴇʨʠʡʛ ʙʫʫʨʫʫʣʜʘʛ. 

ɽʨᴇʥʭʠʡʜᴇᴇ ʭʘʡʛʫʫʣʳʥ ʯʠʛʣʵʣʠʡʥ ʘʣʤʘʟʘʥ 

ᴇʨᴇʤʜʣᴇʛ ʥʴ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʭʘʡʛʫʫʣʳʥ ʩʘʣʙʘʨʪ 

ʯʫʭʘʣ װװʨʵʛ ʛװʡʮʵʪʛʵʜʵʛ ʙᴇʛᴇᴇʜ ʦʨʜʳʥ ʥᴇᴇʮʠʡʛ 

ʠʣʨװװʣʵʭ ʛʝʦʣʦʛʠʡʥ װʥʵ ʮʵʥʪʵʡ ʤʵʜʵʵʣʣʵʵʨ 

ʭʘʥʛʘʜʘʛ. 

ɼʵʣʭʠʡʥ ʙʫʩʘʜ ʫʣʩ ʦʨʥʫʫʜʳʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʘʞʣʳʥ ʪʫʨʰʣʘʛʘʘʩ װʟʵʭʵʜ ʥʵʛ װʥʜʩʵʥ ʮʦʦʥʦʛʦʦʩ 



 
 

 

 

ʦʣʦʥ ʤᴇʨʛᴇʮᴇʛ ʛʘʨʛʘʞ ʩʘʣʘʘʣʞ ᴇʨᴇʤʜᴇʭ ʪʝʭʥʦʣʦʛʠ 

ʥʴ ʛʘʟʨʳʥ ʛʘʜʘʨʛʳʥ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ ʪʘʘʪʘʡ ʤᴇʥ 

ʠʭʵʵʭʵʥ ʛװʥʠʡ ʮʦʦʥʦʛʪ ʘʰʠʛʣʘʭ ʥʴ ʵʜʠʡʥ ʟʘʩʛʠʡʥ 

ʭʫʚʴʜ ᴇʥʜᴇʨ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʛʵʜʛʠʡʛ ʦʣʦʥ ʫʣʩʳʥ 

ʙʦʣʦʥ ʤʘʥʘʡ ʫʣʩʳʥ ʩʫʜʣʘʘʯʠʜ ʪʦʦʮʦʦ ʩʫʜʘʣʛʘʘʥʜ 

  .ʛʥʵʩʵʥ ʙʘʡʜʘʛװʥʜʵʩʣʵʥ ʜװ

ɻʘʟʨʳʥ ʛװʥʜ ʮʦʦʥʦʛʠʡʥ ʯʠʛʣʵʣʠʡʛ ᴇᴇʨʯʣᴇʭ 

ʯʠʛʣʵʣʪʵʡ ᴇʨᴇʤʜʣᴇʛ ʭʠʡʭ ʘʨʛʳʛ ʘʥʭ 1920-ʦʦʜ 

ʦʥʦʦʩ ʵʭʣʵʥ ʪʫʨʰʠʞ ʪʵʨ ʮʘʛʘʘʩ ʭʦʡʰ ʪʝʭʥʠʢ 

ʪʝʭʥʦʣʦʛʠ, ʙʘʛʘʞ ʭʵʨʵʛʩʣʠʡʥ ʭʫʚʴʜ ʰʠʥʵʯʣʵʛʜʵʞ 

ʦʜʦʦʛʠʡʥ ʪװʚʰʠʥʜ ʭװʨʵʵʜ ʙʘʡʥʘ. ɸʥʭ ʷʤʘʨ ʥʵʛʵʥ 

ʮʦʦʥʦʛʠʡʥ ʯʠʛʣʵʣʠʡʛ ʘʣʜʘʛʜʫʫʣʘʭʛװʡ ʙʘʡʭ 

ʘʣʜʘʛʜʩʘʥ ʪʦʭʠʦʣʜʦʣʜ ᴇʥʮʛʠʡʥ ʘʣʜʘʘʛ ʟʘʩʘʭ ʟʵʨʵʛ 

ʘʞʣʫʫʜʳʛ װʥʜʵʩʣʵʥ ʛװʥʠʡ ʯʠʛʣʵʣʪʵʡ ᴇʨᴇʤʜʣᴇʛ 

ʛʵʩʵʥ ʦʡʣʛʦʣʪ ʙʠʡ ʙʦʣʩʦʥ ʙʘʡʜʘʛ. ᴆʥᴇᴇ װʝʜ 

ᴇʨᴇʤʜʣᴇʛ ʭᴇʛʞʩᴇʥ ʦʨʥʫʫʜʘʜ ʛװʥʠʡ ʯʠʛʣʵʣʪʵʡ 

ᴇʨᴇʤʜʣᴇʛʠʡʛ ʵʨʛʵʣʪʵʪ ʙʦʣʦʥ ʵʨʛʵʣʪʵʪ ʮʦʭʠʣʪʦʪ 

ʘʨʛʫʫʜʳʛ ʘʰʠʛʣʘʥ ʛװʡʮʵʪʛʵʞ ʙʘʡʥʘ. ʕʥʵ ʘʨʛʘ ʥʴ 

ʮʦʦʥʦʛ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʷʚʮʘʜ ʛʝʦʣʦʛʠ ʪʝʭʥʠʢʠʡʥ 

ʷʤʘʨ ʥʵʛʵʥ ʭװʥʜʨʵʣ ʪʫʣʛʘʨʯ ʮʘʘʰʠʜ ᴇʨᴇʤʜʣᴇʛ 

 ʡ ʪʦʭʠʦʣʜʦʣʜ ʪʫʭʘʡʥװʨʛʵʣʞʣʵʭ ʙʦʣʦʤʞʛװ

ʮʦʦʥʦʛʠʡʥ ʯʠʛʣʵʣʠʡʛ ᴇᴇʨʯʠʣʞ ʪᴇʩʣʠʡʥ ʛװʥʜ 

ʭװʨʛʵʭ ʤᴇʥ ʮʦʦʥʦʛʠʡʛ ʦʣʦʥ ʩʘʣʘʘʣʞ ᴇʨᴇʤʜᴇʭ 

ʙʦʣʦʤʞ ʦʣʛʦʜʦʛ ʶʤ. ɻʘʟʨʳʥ ʛʘʜʘʨʛʳʥ ʥᴇʭʮᴇʣ 

ᴇʨᴇʤʜᴇʭᴇʜ ʭװʥʜʨʵʣʪʵʡ ʙʫʶʫ ʜʘʣʘʡʥ ʤʘʥʜʘʣ, ʥʫʫʨ, 

ʛʦʣ ʤᴇʨᴇʥ ʤᴇʥ ʛʘʜʘʨʛʫʫ ʜʵʵʨ ʥʴ ᴇʨᴇʤʜʣᴇʛ ʭʠʡʭ 

ʙʦʣʦʤʞʛװʡ,  ʭװʥ ʘʤ ʦʣʥʦʦʨ ʩʫʫʨʴʰʩʘʥ ʭʦʪ ʪʦʩʛʦʥ 

ʟʵʨʵʛ ʙʵʨʭʰʵʵʣװװʜ ʪʫʣʛʘʨʩʘʥ ʪʦʭʠʦʣʜʦʣʜ ʥʵʛ 

ʮʦʦʥʦʛʠʡʛ ʦʣʦʥ ʩʘʣʘʘʣʞ ᴇʨᴇʤʜᴇʭ ʥʴ ʪʦʭʠʨʦʤʞʪʦʡ 

ʙʘ ʪʝʭʥʠʢʠʡʥ ʙװʪʵʵʤʞʠʡʛ ʩʘʡʞʨʫʫʣʘʭ, ʮʘʛ 

ʭʫʛʘʮʘʘ ʟʘʨʜʘʣ ʭʵʤʥʵʭ ʭʘʤʛʠʡʥ ʯʫʭʘʣ ʥʴ ʛʘʜʘʨʛʳʥ 

ʭᴇʨʩʠʡʛ ʙʘʛʘ ʵʚʜʨʵʣʜ ʦʨʫʫʣʜʛʘʘʨʘʘ ʜʘʚʫʫ ʪʘʣʪʘʡ 

ʵʜʛʵʵʨʵʵʩ ʥʝʬʪ ʭʠʡʥ ʛװʥʠʡ ᴇʨᴇʤʜʣᴇʛʪ ʠʭʵʵʭʵʥ 

ʘʰʠʛʣʘʛʜʜʘʛ ʘʨʛʘ ʪʝʭʥʦʣʦʛʠ ʶʤ

.  

 

1-ʨ ʟʫʨʘʛ. ʆʣʦʥ ʤϺʨʛϺʮϺʛʪ ϺʨϺʤʜʣϺʛ 

ʏʀɻʃʕʃʊʕʁ ᴆʈᴆʄɼʃᴆɻʀʁʅ ɹɸɻɸɾ 

ʊʆʅʆɻ ʊᴆʍᴆᴆʈᴆʄɾ,  ʊʋʈʐʀʃʊ 

ʉʋɼɸʃɻɸɸʅʓ ɹɸɻɸɾ 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʯʠʛʣʵʣʠʡʛ ʫʜʠʨʜʘʭʳʥ ʪʫʣʜ ʪʫʩʛʘʡ 

ʙʘʛʘʞ, ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞװװʜ, ʧʨʦʛʨʘʤʤ ʭʘʥʛʘʤʞ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ ʪװװʥʠʡʛʵʵ ʫʷʣʜʘʘ 

ʭʦʣʙʦʦʪʦʡʛʦʦʨ ʘʞʠʣʣʫʫʣʘʭ ʥʴ ʯʫʭʘʣ ʶʤ. 

ʎʦʦʥʦʛʠʡʥ ʯʠʛʣʵʣ ʥʴ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʷʚʮʘʜ ʭʵʨʭʵʥ 

ʷʘʞ ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʘʡʛʘʘ ʤʵʜʵʵʣʣʠʡʛ ʘʚʘʭ 

ʟʦʨʠʣʛʦʦʨ ʮʦʦʥʦʛʪ ʪʫʨʰʠʣʪ ʩʫʜʘʣʛʘʘʛ ʪʦʜʦʨʭʦʡ 

ʠʥʪʝʨʚʘʣʫʫʜʘʜ ʭʠʡʜʵʛ. 

REFLEX ʙʨʵʥʜ ʠʡʥ 2 ʪᴇʨʣʠʡʥ ʩʫʜʘʣʛʘʘʥʳ 

ʙʘʛʘʞʠʡʛ ʪʦʚʯ ʪʘʥʠʣʮʫʫʣʲʷ. ʕʥʵʭ2 װװ ʙʘʛʘʞ ʥʴ 

ʭʦʸʫʣʘʘ ʮʦʦʥʦʛʠʡʥ ʘʟʠʤʫʪ, ʥʘʣʫʫʛʠʡʥ ᴇʥʮᴇʛ, 

ʪʝʤʧʝʨʘʪʫʨ ʟʵʨʵʛ ʤʵʜʵʵʣʣװװʜʠʡʛ ʘʚʯ ʙʦʣʦʭ ʙᴇʛᴇᴇʜ 

ʪʦʦʣʧʘʡʩʳʛ ʘʞʠʛʣʘʞ ʮʦʦʥʦʛʠʡʥ ʯʠʛʣʵʣ ᴇᴇʨʯʣᴇʭ 

ʙʘʛʘʞʫʫʜʳʥ ʵʨʛʵʣʪʠʡʥ ᴇʥʮʛʠʡʛ ʪʘʘʨʫʫʣʘʭ 

ʙʦʣʦʤʞʪʦʡ. 

EZ-GYRO:  

REFLEX EZ-GYRO ʩʫʜʘʣʛʘʘʥʳ ʙʘʛʘʞ ʥʴ 

ʩװװʣʠʡʥ װʝʠʡʥ ʜʵʚʰʠʣʪʵʜ ʪʝʭʥʦʣʦʛʠʦʨ ʭʠʡʛʜʩʵʥ 

ʥʘʨʠʡʚʯʣʘʣ ᴇʥʜᴇʨʪʵʡ ɾʠʥʭʵʥʵ ʭʦʡʜ ʟװʛʠʡʛ 

ʘʰʠʛʣʘʞ ʘʟʠʤʫʪ ʙʦʣʦʥ ʫʥʘʣʪʳʛ ʪʦʜʦʨʭʦʡʣʜʦʛ 

ʙʘʛʘʞ ʶʤ. ʅʵʛ ʪʫʨʰʠʣʪʘʘʨ ʥʵʛ ʙʦʣʦʥ ʦʣʦʥ 

ʠʥʪʝʨʚʘʣʜ ʩʫʜʘʣʛʘʘʛ ʭʠʡʭ ʙʦʣʦʤʞʪʦʡ. ɼʘʚʫʫ ʪʘʣ 

ʥ ɹ

¶ ʉʦʨʦʥʟʦʥ ʦʨʥʳ װʡʣʯʣʵʣʜ ʦʨʜʦʛʛװʡ 

ʙʦʣʦʭʦʦʨ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʮʫʚʘʘ ʷʥʜʘʥ 

ʜʦʪʦʨ ʪʫʨʰʠʣʪ ʩʫʜʘʣʛʘʘʛ ʷʚʫʫʣʘʭ 

ʙʦʣʦʤʞʪʦʡ. 

¶ ᴆʨᴇʤʜʣᴇʛʠʡʥ װʝʜ ROTA-LOCK-

OVERSHOT ʩʠʩʪʝʤʠʡʛ ʘʰʠʛʣʘʥ 

ʜʵʵʞʠʡʥ ʷʥʜʘʥ ʪʘʪʘʭʜʘʘ ʩʫʜʘʣʛʘʘʛ ʭʠʡʭ 

ʙʦʣʦʤʞʪʦʡ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʮʘʛ ʭʫʛʘʮʘʘʛ 

ʭʵʤʥʵʞ ᴇʛʜᴇʛ.   

ʊʫʨʰʠʣʪ ʩʫʜʘʣʛʘʘʥʳ ʤʵʜʵʵʣʣʠʡʛ IMDEXHUB-IQ 

ʘʰʠʛʣʘʥ ʭʷʣʙʘʨ ʙᴇʛᴇᴇʜ ʰʫʫʨʭʘʡ ʜʘʤʞʫʫʣʞ 

ʙʦʣʜʦʛ. ʄᴇʥ ʟᴇᴇʚʨʠʡʥ ʩʘʥʘʭ ʦʡʛ ʘʰʠʛʣʘʥ 

ʤʵʜʵʵʣʣʵʵ ʘʚʘʭ ʙʦʣʦʤʞʪʦʡ. 



 
 

 

 

 

2-ʨ ʟʫʨʘʛ. REFLEX EZ-GYR 

REFLEX EZ-TRAC ʙʘʛʘʞ ʥʴ ʥʵʣʵʵʜ ʪװʛʵʵʤʵʣ 

ʭʵʨʵʛʣʵʛʜʜʵʛ ʙʘʛʘʞ. REFLEX EZ-TRAC ʥʴ ʦʣʦʥ 

 ,ʡʣʜʵʣʪ, ʘʰʠʛʣʘʭʘʜ ʭʷʣʙʘʨ, ᴇʥʜᴇʨ ʥʘʨʠʡʚʯʣʘʣʪʘʡװ

ʙʘʪ ʙᴇʭ, ʥʘʡʜʚʘʨʪʘʡ ʜʠʞʠʪʘʣ ʮʦʦʥʦʛʠʡʥ 

ʩʫʜʘʣʛʘʘʥʳ ʪᴇʭᴇᴇʨᴇʤʞ ʶʤ. REFLEX EZ-

TRACTM ʥʴ REFLEX-ʵʵʨ ʥʠʡʣװװʣʩʵʥ ʪʘʙʣʝʪ ʜʵʵʨ 

ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʪʦʡ ʰʠʥʵ Android-ʜ ʩʫʫʨʠʣʩʘʥ 

REFLEX EZ-TRACTM ʧʨʦʛʨʘʤʤʘʘʨ ʜʘʤʞʫʫʣʘʥ 

ʛװʥʠʡ ʮʦʦʥʦʛʠʡʥ ʯʫʭʘʣ ʤʵʜʵʵʣʣʠʡʛ ʙʦʜʠʪ ʮʘʛ 

ʭʫʛʘʮʘʘʥʜ ʜʘʤʞʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ.  

ʄʘʥʘʡ ʩʘʣʙʘʨʳʥ ʠʣװװʜ װʟʜʵʛ ʭʵʨʵʛʣʵʛʯʠʡʥ ʘʰʠʛ 

ʩʦʥʠʨʭʦʣ ʜʵʵʨ ʪʫʣʛʫʫʨʣʘʥ ʙװʪʵʵʛʜʩʵʥ, ʛʘʨ 

ʪᴇʭᴇᴇʨᴇʤʞ ʜʵʵʨʭ ʭʵʨʵʛʣʵʛʯʜʵʜ ʵʵʣʪʵʡ REFLEX 

EZ-TRAC ʘʧʧʣʠʢʝʡʰʥ ʥʴ ʪʦʚʯʣʫʫʨ ʜʵʵʨ ʜʘʨʩʥʘʘʨ 

ʫʛ ʭʵʨʵʛʩʣʠʡʛ ʘʞʠʣʣʫʫʣʞ, ʩʫʜʘʣʛʘʘ ʭʠʡʞ, 

ᴇʛᴇʛʜʣʠʡʛ IMDEXHUB-IQ ʨʫʫ ʠʣʛʵʵʜʵʛ. תʨ ʜװʥʛ 

ʘʚʪʦʤʘʪʘʘʨ ʪʦʦʮʦʦʣʞ ʪʘʙʣʝʪ ʪᴇʭᴇᴇʨᴇʤʞ ʜʵʵʨ 

ʭʘʨʫʫʣʩʥʘʘʨ ʭװʥʠʡ ʘʣʜʘʘʥʘʘʩ ʛʘʨʘʭ ʵʨʩʜʵʣ 

ʘʨʠʣʜʘʛ ʙᴇʛᴇᴇʜ IMDEXHUB-IQ-ʜ ʙʘʡʨʰʫʫʣʩʘʥ 

ʩʫʜʘʣʛʘʘʥʳ ʤʵʜʵʵʣʵʣʜ ʛʝʦʣʦʛʠʯʠʜ ʭʘʘʥʘʘʩ ʯ, ʭʵʟʵʵ 

ʯ ʭʘʥʜʘʭ ʙʦʣʦʤʞʪʦʡ. 

REFLEX EZ-TRAC ʠʡʥ ʘʞʠʣʣʘʛʘʘ ʥʴ ʦʜʦʦ ʠʣװװ 

 ʨ ʘʰʠʛʪʘʡ, ʭʵʨʵʛʣʵʛʯʜʵʜ ʵʵʣʪʵʡ ʙᴇʛᴇᴇʜ ʙʘʛʘװ

ʭʵʤʞʵʵʥʠʡ ʘʣʭʘʤ ʭʠʡʩʥʵʵʨ ʭװʥʠʡ ʘʣʜʘʘʛ 

ʙʘʛʘʩʛʘʜʘʛ. ᴆʨᴇʤʜʣᴇʛʠʡʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞᴇᴇʩ 

 ʩʩʵʥ ʩʦʨʦʥʟʦʥ ʭᴇʥʜʣᴇʥʛʠʡʥ ʥᴇʣᴇᴇʣʣᴇᴇʩ ʭʦʣװװ

ʙʘʡʣʛʘʭʳʥ ʪʫʣʜ ʙʘʛʘʞʠʡʛ ʟᴇʚʭᴇʥ ʭᴇʥʛᴇʥ ʮʘʛʘʘʥ 

ʩʘʚʘʘʛ ʥʵʤʵʣʪʵʵʨ ʘʰʠʛʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

 

3-ʨ ʟʫʨʘʛ. REFLEX EZ-TRAC 

ʏʀɻʃʕʃ ᴆᴆʈʏʃᴆʍ ʄʆʊʆʈ(DOWNHOLE 

MOTOR)  

ʎʦʦʥʦʛʪ ʯʠʛʣʵʣ ᴇᴇʨʯʣᴇʭ ʤʦʪʦʨʳʥ ʘʰʠʛʣʘʭ ʭʵʜ 

ʭʵʜʵʥ ʪʦʭʠʦʣʜʣʫʫʜ ʙʘʡʜʘʛ.  

1. ʆʨʜʳʥ ʛʝʦʣʦʛʠʡʥ ʪʦʛʪʮʳʛ ʥʘʨʠʡʚʯʣʘʥ 

ʩʫʜʣʘʭ, ʥʵʛ ʮʦʦʥʦʛʦʦʩ ʭʵʜ ʭʵʜʵʥ ʮʦʦʥʦʛ 

ʩʘʣʘʘʣʞ ᴇʨᴇʤʜᴇʭ; 

2. ʎʦʦʥʦʛ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʷʚʮʘʜ ʪᴇʣᴇʚʣᴇʩᴇʥ 
ʯʠʛʣʵʣʵʵʩ ʭʘʟʘʡʩʘʥ ʪʦʭʠʦʣʜʦʣʜ ʟʘʩʘʭ; 

3. ɻʘʟʨʳʥ ʪʦʩʥʳ ʩʘʣʙʘʨʪ ʦʨʜ ʙʦʣʦʥ ʘʛʫʫʣʘʛʯ 

ʯʫʣʫʫʣʛʠʡʥ ʭʵʣʙʵʨ ʪʦʛʪʮʦʦʩ ʰʘʣʪʛʘʘʣʘʥ 

ʯʠʛʣʵʣʪʵʡ  ᴇʨᴇʤʜʣᴇʛ ʭʠʡʥ ʦʣʙʦʨʣʦʣʪʳʥ 

 ;ʣʜʵʛװװʨ ʘʰʛʠʡʛ ʥʵʤʵʛʜװ

4. ʀʥʞʝʥʝʨ ʛʝʦʣʦʛʠʡʥ ʟʦʨʠʫʣʘʣʪʪʘʡ ʛʵʭ ʤʵʪ 

 

4-ʨ ʟʫʨʘʛ. ʏʠʛʣʵʣ ϺϺʨʯʣϺʭ ʤʦʪʦʨ 

ʍʘʡʛʫʫʣʳʥ ʘʣʤʘʟʘʥ ᴇʨᴇʤʜʣᴇʛʪ ʮʦʦʥʦʛʠʡʥ 

ʛʦʣʯʦʦʩ ʭʘʤʘʘʨʘʥ PX, HX, NX ʤʦʪʦʨʫʫʜʳʛ 

ʭʵʨʵʛʣʵʜʵʛ.  ɸʞʠʣʣʘʭ ʟʘʨʯʠʤ ʙʦʣʦʥ ʙװʪʮʠʡʥ ʭʫʚʴʜ 

ʭʦʦʨʦʥʜʦʦ ʘʜʠʣ. ʋʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʫʨʩʛʘʣʘʘʨ 

ʪʫʨʙʠʥ ʤʦʪʦʨ ʘʞʠʣʣʘʞ װʟװװʨʠʡʥ ʙʘʛʘʞʠʜ ʭװʯʪʵʡ 

ʵʨʛʵʣʪ ʜʘʤʞʫʫʣʘʥ ʯʫʣʫʫʣʛʠʡʛ ᴇʨᴇʤʜᴇʭ ʥᴇʭʮᴇʣʠʡʛ 

ʙװʨʜװװʣʞ ᴇʛʜᴇʛ. ɼʘʨʘʘʭ װʥʜʩʵʥ ʙװʪʮʵʵʩ ʙװʨʜʜʵʛ. 

 :ʥʜװת

ᴆʨʤʠʡʥ ʭʫʰʫʫ (Bit and bit box)- ʏʫʣʫʫʣʛʠʡʛ 

ᴇʨᴇʤʜᴇʭ װװʨʵʛʪʵʡ. 

ʍʦʣʭʠʚʯʥʫʫʜ (Bearing pack)-ᴆʨʤʠʡʥ ʭʫʰʫʫʛ 

ʩʫʣ ʯᴇʣᴇᴇʪʵʡ ʵʨʛʵʭ ʥᴇʭʮᴇʣʠʡʛ ʙװʨʜװװʣʞ ᴇʛʜᴇʛ. 

ʄʫʨʠʡʣʛʘʛʯ ʭʦʣʙʦʦʩ (Bend sub)- ʕʥʵʭװװ 

ʭʦʣʙʦʦʩ ʥʴ ʜʵʵʨʵʵ ʪʦʭʠʨʫʫʣʛʘʪʘʡ ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ 

ʮʦʦʥʦʛʠʡʛ ʷʤʘʨ ʭʵʤʞʵʵʛʵʵʨ ʭʘʟʘʡʣʛʘʭʳʛ 

ʪʘʘʨʫʫʣʜʘʛ.  

ʋʥʠʚʝʨʩʘʣ ʭʦʣʙʦʦʩ (Universal joint). 

ʄʫʨʠʡʣʛʘʛʯ ʭʦʣʙʦʦʩ ʥʴ ʪʫʭʘʡʥ ʭʵʩʵʛʪʵʵ ʤʫʨʫʡ 

ʙʘʡʜʘʛ ʫʯʠʨ ʵʥʵ ʭʵʩʵʛʪ ʫʥʠʚʝʨʩʘʣ ʭʦʣʙʦʦʩʦʦʨ 

ʭʦʣʙʦʛʜʜʦʛ. 

ʊʫʨʙʠʥ ʤʦʪʦʨ (Power section)- ʐʠʥʛʵʥʠʡ 

ʭװʯʪʵʡ ʫʨʩʛʘʣʘʘʨ ʘʞʠʣʜʘʛ ʤʦʪʦʨ 

ʐװװʣʪװװʨ: ʊʫʨʙʠʥ ʤʦʪʦʨ ʨʫʫ ʷʤʘʨ ʥʵʛʵʥ 

ʛʘʜʥʳʥ ʭʘʪʫʫ ʙʠʝʪ ʦʨʦʭʦʦʩ ʩʵʨʛʠʡʣʵʭ ʰװװʣʪװװʨ. 

ʏʠʛʣʵʣ ʪʦʭʠʨʫʫʣʘʭ ʭʦʣʙʦʦʩ (ORIENTATION 

SUB)- ʕʥʵ ʭʦʣʙʦʦʩʦʥ ʜʦʪʦʨ  ʪʫʨʰʠʣʪʳʥ ʙʘʛʘʞʠʡʥ 

ORIENTATION MULE SHOE ʩʫʫʭ ʟʦʨʠʫʣʘʣʪʪʘʡ 

ʧʠʥ ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ װװʥʠʡ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʏʠʛʣʵʣ 

ᴇᴇʨʯʣᴇʭ ʤʦʪʦʨ ᴇʥʜᴇʨ ʪʘʣʳʛ (HIGH SIDE) ʘʣʴ 

ʯʠʛʣʵʣʜ ʭʘʨʩʘʥ ʙʘʡʛʘʘ ʤʵʜʵʭ ʙʦʣʦʤʞʪʦʡ. ʄᴇʥ 

ʪᴇʣᴇʚʣᴇʩᴇʥ ʯʠʛʣʵʣ ʨʫʫ ʭʘʨʫʫʣʘʭʘʜ ʘʰʠʛʣʘʜʘʛ.  



 
 

 

 

 
 

5-ʨ ʟʫʨʘʛ BEND SUB 6-ʨ ʟʫʨʘʛ. Ϲʨʤʠʡʥ ʮϮϮʮ 

 

 

7-ʨ ʟʫʨʘʛ. ʏʠʛʣʵʣ ϺϺʨʯʣϺʭ ʤʦʪʦʨ

ʐɸɸʅʊɸɻ (WEDGE): 

ʎʦʦʥʦʛʠʡʥ ʯʠʛʣʵʣ ᴇᴇʨʯʣᴇʭ ʵʥʛʠʡʥ ʘʨʛʫʫʜʳʥ 

ʥʵʛ ʙʦʣ ʰʘʘʥʪʘʛ ʪʘʚʠʥ ʯʠʛʣʵʣʠʡʛ ᴇᴇʨʯʣᴇʭ ʶʤ. 

ɹʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛ ʘʰʠʛʣʘʥ ʰʘʘʥʪʘʛ (Casing 

wedge) ʪʘʚʠʭ ʤᴇʥ ʮʦʦʥʦʛʪ ʙᴇʛʣᴇᴇ ʭʠʡʥ ʭʘʣʣʨʦʚʚ 

ʰʘʘʥʪʘʛ (Hall Rowe wedge) ʪʘʚʠʥ ʮʦʦʥʦʛʠʡʥ 

ʯʠʛʣʵʣʠʡʛ ᴇᴇʨʯʠʣʞ ʙʦʣʜʦʛ. ʍʘʣʣʨʦʚʚ ʰʘʘʥʪʘʛ ʥʴ 

ʠʭʵʚʯʣʵʥ ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥ ʘʰʠʛʣʘʞ ʰʘʘʥʪʘʛ 

ʪʘʚʠʭ ʙʦʣʦʤʞʛװʡ ʙʘʛʘ ʛʦʣʯʪʦʡ ʮʦʦʥʦʛʪ ʪʘʚʠʛʜʘʛ. 

ɸʰʠʛʣʘʩʥʳ ʜʘʨʘʘ ʙʫʮʘʘʞ ʘʚʘʭ ʙʦʣʦʤʞʛװʡ.  

 

8-ʨ ʟʫʨʘʛ. ʍʘʣʣʨʦʚʚ ʰʘʘʥʪʘʛ 

ʄʕɼʕʕʃʕʃ ɹʆʃʆɺʉʈʋʋʃɸʃʊ 

ʎʦʦʥʦʛʦʦʩ ʘʚʩʘʥ ʤʵʜʵʵʣʣʠʡʛ ʙʦʣʦʚʩʨʫʫʣʞ 

ᴇʨᴇʤʜʣᴇʛʠʡʛ ʫʜʠʨʜʘʭ ʥʴ ʪʫʭʘʡʥ ʮʦʦʥʦʛʠʡʛ 

ʪᴇʣᴇʚʣᴇʩᴇʥ ʯʠʛʣʵʣʠʡʥ ʜʘʛʫʫ ʘʤʞʠʣʪʪʘʡ ʟʘʣʘʭ װʥʜʵʩ 

ʙʦʣʞ ᴇʛʜᴇʛ. ʆʣʦʥ ʪᴇʨʣʠʡʥ ʧʨʦʛʨʘʤʤ ʭʘʥʛʘʤʞ, 

ʪʦʦʮʦʦʣʣʳʥ ʘʨʛʘ ʙʘʨʠʣʫʫʜ ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ ʵʜʛʵʵʨʵʵʩ 

ʜʘʨʘʘʭ ʧʨʦʛʨʘʤʤ ʭʘʥʛʘʤʞʳʛ ʪʦʚʯ ʪʘʥʠʣʮʫʫʣʴʷ. 

ʊʫʩ ʧʨʦʛʨʘʤʤ ʭʘʥʛʘʤʞʳʛ 2iC Australia LTD 

ʵʟʵʤʰʜʵʛ ʙᴇʛᴇᴇʜ ʟʦʭʠʭ ʟᴇʚʰᴇᴇʨʣʠʡʛ ʥʴ ʘʚʯ 

ʠʜʵʚʭʞװװʣʵʥ ʘʰʠʛʣʘʜʘʛ. ɻʝʦʣʦʛʠʡʥ ʟװʛʵʵʩ ᴇʛʩᴇʥ 



 
 

 

 

ʮʦʦʥʦʛʠʡʥ ʵʭʣʵʭ ʢʦʦʨʜʠʥʘʪ ʙʦʣʦʥ ʪᴇʣᴇʚʣᴇʩᴇʥ ʮʵʛʠʡʛ 

ʦʨʫʫʣʞ ᴇʛʜᴇʛ.  

 

ʏʀɻʃʕʃʊʕʁ ᴆʈᴆʄɼʃᴆɻʀʁʅ תʅɼʉʕʅ 

ɸʈɻʋʋɼ 

ʎʦʦʥʦʛ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʷʚʮʘʜ ʪᴇʣᴇʚʣᴇʩᴇʥ ʯʠʛʣʵʣʵʵʩ 

ʭʘʟʘʡʭ ʪʦʭʠʦʣʜʦʣ ʮᴇᴇʥʛװʡ ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ 

ʪʫʭʘʡʥ ʮʦʦʥʦʛʠʡʥ ʟʦʨʠʣʛʦ ʙʦʣʦʥ װʨ ʘʰʛʠʡʛ 

ʙʫʫʨʫʫʣʘʭ ʭʵʨʵʛʮʵʵʪ ʤʵʜʵʵʣʣʠʡʛ ʘʚʯ ʯʘʜʘʭʛװʡ 

ʙʘʡʜʘʣʜ ʭװʨʛʵʜʵʛ.  

ʎʦʦʥʦʛ ʭʘʟʘʡʭʘʘʩ ᴇʤʥᴇ ʟʦʭʠʭ ʘʨʛʘ ʭʵʤʞʵʵʥװװʜʠʡʛ 

ʘʚʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʜʘʛ 

1. ᴆʨʤʠʡʥ ʤʘʰʠʥʳʛ ʮʦʦʥʦʛ ʜʵʵʨ ʩʫʫʨʠʣʫʫʣʘʭʜʘʘ 

ʘʟʠʤʫʪ ʙʦʣʦʥ ʜʠʧʠʡʛ ʤʘʰ ʥʘʨʠʡʥ ʪʘʘʨʫʫʣʞ 

ʙʘʡʨʣʫʫʣʘʭ 

2. ᴆʨᴇʤʜᴇʭ ʮʦʦʥʦʛʠʡʥ ʯʫʣʫʫʣʘʛʪ ʪʦʭʠʨʩʦʥ 

 ʨʠʡʥ ʙʘʛʘʞ ʩʦʥʛʦʭ. ɾʠʰʵʵ ʥʴ ʭʘʪʫʫ ʯʫʣʫʫʣʘʛʪװװʟװ

ʵʣʵʵʭ ʯʘʥʘʨ ʩʘʡʪʘʡ ʟᴇᴇʣᴇʥ ᴇʨʤʠʡʥ ʭʫʰʫʫ ʩʦʥʛʦʭ. 

3. ʋʨʜ ʙʦʣʦʥ ʭʦʡʪ ᴇʨʛᴇʩʛᴇʛʯװװʜʠʡʛ ʟᴇʚ ʩʦʥʛʦʭ. 

ᴆʨʛᴇʩʛᴇʛʯ ʥʴ ʛʦʣʯʦʦʩʦʦ ʭʘʤʘʘʨʘʘʜ ʙʘʛʘ ʟʵʨʵʛ ᴇᴇʨ ᴇᴇʨ 

ʙʘʡʜʘʛ.  

4. ɹʘʨʨʘʣ-ʠʡʛ ʟᴇʚ ʩʦʥʛʦʭ  

¶ ʉʪʘʥʜʘʨʪ ʙʘʨʨʘʣ: ʕʥʵ ʙʘʨʨʘʣ ʥʴ ʠʭʵʚʯʣʵʥ 

ʭʵʨʵʛʣʵʛʜʜʵʛ ʙʘʨʨʘʣ 1.5ʤ ʙʦʣʦʥ 3ʤ ʪʶʙʵʥʜ 

ʟʦʨʠʫʣʘʛʜʩʘʥ ʫʨʪʪʘʡ ʙʘʡʜʘʛ  

¶ ʍʨʦʤ ʙʘʨʨʘʣ: ʕʥʵ ʙʘʨʨʘʣ ʥʴ ʥʫʤʨʘʣʪ 

ʙʘʛʘʪʘʡ ʭʘʪʫʫ ʭʨʦʤ ʭʠʡʮʪʵʡ ʫʯʨʘʘʩ 

ʮʦʦʥʦʛʠʡʥ ʭʘʟʘʡʭʘʘʩ ʩʵʨʛʠʡʣʞ ᴇʛʜᴇʛ. 

¶ ʇװʣ ʭʦʣʣ ʩʘʡʟ ʙʘʨʨʘʣ: ʕʥʵ ʙʘʨʨʘʣ ʥʴ 

ᴇʨʤʠʡʥ ʭʫʰʫʫʥʳ ʜʠʘʤʝʪʨʪʵʡ ʘʜʠʣʪ 

ʜʠʘʤʝʪʨʪʵʡ, ʪʫʫʰ ʫʩʥʳ ʩʫʚʘʛʪʘʡ ʙʘʡʜʘʛ. 

ʄᴇʥ ʮʦʦʥʦʛʠʡʛ ʭʘʟʘʡʭʘʘʩ ʩʵʨʛʠʡʣʞ ᴇʛʜᴇʛ. 

¶ ʇʣʝʢʩʠʙʘʨʨʘʣ: ʕʥʵ ʙʘʨʨʘʣ ʥʴ ʥʵʣʵʵʜ ʫʷʥ 

ʯʘʥʘʨʪʘʡ ʙᴇʛᴇᴇʜ ʮʦʦʥʦʛ ʟᴇʚ ʯʠʛʣʵʣʠʡʥ 

ʜʘʛʫʫ ʷʚʞ ʙʘʡʛʘʘ װʝʜ ʘʰʠʛʣʘʜʘʛ. 

ʏʫʣʫʫʣʘʛʪʘʘ ʪʘʘʨʩʘʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʘʘ ʩʦʥʛʦʞ 

ᴇʨᴇʤʜᴇʭ ʥʴ ʤʘʰ ʯʫʭʘʣ ʙʘʡʜʘʛ. ʕʨʛʵʣʪ, ʰʘʚʨʳʥ 

ʥʘʩʦʩʳʥ ʰʘʭʘʞ ʙʘʡʛʘʘ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʭʵʤʞʵʵ, 

ᴇʨʤʠʡʥ ʭʫʰʫʫʥ ʜʵʵʨʭ ʜʘʨʘʣʪʳʛ ʟᴇʚ 

ʪʦʭʠʨʫʫʣʘʘʛװʡʛʵʵʩ ʙʦʣʞ ᴇʨʤʠʡʥ ʭʫʰʫʫʥʳ ʭʫʨʮ 

ʙʘʡʜʘʣ ʘʣʜʘʛʜʘʞ ʥʵʚʪʨʵʣʪʠʡʥ ʭʫʨʜ ʙʘʛʘʩʘʭ, 

ʮʦʦʥʦʛʠʡʥ ʯʠʛʣʵʣ ʭʘʟʘʡʭ ʤʫʫ װʨ ʜʘʛʘʚʨʫʫʜ ʛʘʨʯ 

ʙʦʣʟʦʰʛװʡ ʶʤ.  

 

ʏʀɻʃʕʃ ᴆᴆʈʏʃᴆʍ ʄʆʊʆʈ ɸʐʀɻʃɸʍ 

ʏʠʛʣʵʣ ᴇᴇʨʯʣᴇʭ ʤʦʪʦʨʳʛ ʘʰʠʛʣʘʭʘʘʩ ᴇʤʥᴇ 

ʤʫʨʠʡʣʛʘʛʯ ʭʦʣʙʦʦʩ(Bend sub) ʠʡʛ ʪʦʭʠʨʫʫʣʥʘ.  

ʄʫʨʠʡʣʛʘʛʯ ʭʦʣʙʦʦʩʳʛ ʪʦʭʠʨʫʫʣʘʭʜʘʘ ʙʘʛʘʘʩ 

ʠʭʵʩʛʵʭ ʪʘʣ ʨʫʫ ʰʘʪ ʜʘʨʘʘʣʘʣʪʘʡʛʘʘʨ ʰʠʣʞװװʣʵʭ ʥʴ 

ʟװʡʪʵʡ. ʋʯʠʨ ʥʴ ʮʦʦʥʦʛ ʦʛʮʦʤ ʯʠʛʣʵʣʵʵ ᴇᴇʨʯʠʣʩʥᴇᴇʩ 

   .ʨ ʜʘʛʘʚʨʫʫʜ ʦʣʦʥ ʙʘʡʜʘʛװ ʩʵʭ ʤʫʫװװ

ʏʠʛʣʵʣ ᴇᴇʨʯʣᴇʭ ʤʦʪʦʨʳʛ ʪʘʚʮʘʥ ʜʵʵʨ ʪʘʚʠʘʜ 

ᴇʨʤʠʡʥ ʭʫʰʫʫʪʘʡ ʭʵʩʛʠʡʥ ʪᴇʛʩʛᴇʣʜ ʛʘʜʘʩ ʟʦʦʛʦʦʜ 

ʵʨʛװװʣʥʵ. ʏʠʛʣʵʣ ᴇᴇʨʯʣᴇʭ ʤʦʪʦʨʳʥ ᴇʨʤʠʡʥ ʭʫʰʫʫ 

ʭʘʤʛʠʡʥ ʜʵʵʜ ʪʘʣʜ ʦʯʠʭ ʮʵʛ ʜʵʵʨ ʪʘʘʨʫʫʣʞ ʟʦʛʩʦʦʥʦ. 

ɿʦʦʩʦʥ ʛʘʜʩʘʘʨ ʙʘʨʠʤʞʘʘʣʞ ʵʥʵ ʮʵʛʠʡʛ ʦʣʞ ʙʘʡʥʘ 

ʛʵʞ ʦʡʣʛʦʞ ʙʦʣʥʦ. ʊװװʥʠʡ ʜʘʨʘʘ ʪʫʨʰʠʣʪʳʥ ʙʘʛʘʞʠʜ 

ORIENTATION MULE SHOE- ʛ ʫʛʩʨʘʘʜ ʜʵʵʜ ʪʘʣʘʘʩ 

ʥʴ ʰʫʨʛʫʫʣʥʘ. ʊʵʛʵʵʜ ORENTATION MODE ʨ ʦʨʦʦʜ 

SET ZERO ʭʠʡʥʵ. 

ʎʦʦʥʦʛʪ ʭʠʡʭʵʵʩ ᴇʤʥᴇ ʏʠʛʣʵʣ ᴇᴇʨʯʣᴇʭ ʤʦʪʦʨʳʛ  

ʵʨʛװװʣʵʛʯ ʪʦʣʛʦʡʥʜ ʭʦʣʙʦʦʜ ʫʩ ʰʘʭʘʞ ʘʞʠʣʣʘʛʘʘʛ 

ʰʘʣʛʘʞ װʟʥʵ. ʄʦʪʦʨʳʛ ʪʦʩʣʦʭ ʟʦʨʠʫʣʘʣʪʪʘʡ 

TORQUE GUARD ʘʰʠʛʣʘʥʘ. ɸʥʭʘʘʨʫʫʣʛʘ: ʯʠʛʣʵʣ 

ᴇᴇʨʯʣᴇʭ ʤʦʪʦʨʪ ʷʤʘʨ ʥʵʛʵʥ ʛʘʜʥʳʥ ʭʘʪʫʫ ʙʠʝʪ 

ʦʨʦʭʦʦʩ ʙʦʣʛʦʦʤʞʠʣ. ʄᴇʥ ʪʘʥʢʥʘʘʩ ʦʨʞ ʠʨʞ ʙʘʡʛʘʘ 

ʫʩʳʛ ʰװװʭ ʟʦʨʠʫʣʘʣʪʪʘʡ ʰװװʣʪװװʨʪʵʡ ʭʦʣʙʦʦʩ 

ʘʰʠʛʣʘʥʘ. ʄʦʪʦʨ ʭʵʚʠʡʥ ʵʩʵʭʠʡʛ ʰʘʣʛʘʩʥʳ ʜʘʨʘʘ 

ʮʦʦʥʦʛ ʨʫʫ ʭʠʡʞ ʤᴇʨʛᴇʮʛᴇᴇʩ ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʥʠʡ 

ʟʘʡʜ ʟʦʛʩʦʦʞ ʯʠʛʣʵʣʠʡʛ ʪʦʭʠʨʫʫʣʥʘ. ᴆʨᴇʤʜʣᴇʛʠʡʥ 

ʮʫʚʘʘ ʷʥʜʘʥʛ ʮʦʦʥʦʛ ʨʫʫ ʭʠʡʭʜʵʵ ʰʪʘʥʛ ʙװʨʠʡʛ ʞʠʛʜ 

ʩʘʡʥ ʯʘʥʛʘʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʐʪʘʥʛ ʭʠʡʞ ʜʫʫʩʘʘʜ 

ʫʩʘʘʨ ʜװװʨʛʵʥʵ. ʐʪʘʥʛ ʜʦʪʦʨʭ ʭʠʡʛ ʛʘʨʛʘʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ. REFLEX PAD ʠʡʥ ORANTATION, 

STORED ZEROING ʭʵʩʵʛ ʨװװ ʦʨʞ ʰʠʥʵ ʪʫʨʰʠʣʪ 

ʫʥʰʫʫʣʥʘ. ʉʫʜʘʣʛʘʘʥʳ ʙʘʛʘʞʠʡʛ ʮʦʦʥʦʛ ʨʫʫ ʭʠʡʞ 

ʯʠʛʣʵʣ ᴇᴇʨʯʣᴇʭ ʤʦʪʦʨʳʥ  ʯʠʛʣʵʣ ʘʣʴ ʯʠʛʣʵʣʜ ʙʘʡʛʘʘʛ 

ʤʵʜʵʞ ʙʦʣʥʦ. ɻʝʦʣʦʛʠʯʠʡʥ ʟʘʭʠʘʣʩʥʳ ʜʘʛʫʫ ʯʠʛʣʵʣʵʵ 

ʪʦʭʠʨʫʫʣʥʘ. ɼʵʵʰʵʵ ʙʦʩʛʦʭ ʙʦʣ 0Á, ʘʟʠʤʫʪʳʛ ᴇʩʛᴇʭ 

ʙʦʣ 90Á ʜʦʦʰʦʦ ʫʥʘʛʘʘʭ ʙʦʣ 180Á, ʘʟʠʤʫʪʳʛ 

ʙʫʫʨʫʫʣʘʭʘʘʨ ʙʦʣ 270Á ʛʵʭ ʤʵʪ 

ʏʠʛʣʵʣ ᴇᴇʨʯʣᴇʭ ʤʦʪʦʨʳʛ ʪʦʭʠʨʫʫʣʩʥʳ ʜʘʨʘʘ 

ᴇʨᴇʤʜʣᴇʛʠʡʛ ʵʭʵʣʥʵ. ʐʪʘʥʛʠʡʛ ʵʨʛװװʣʵʭʠʡʛ 

ʭʦʨʠʛʣʦʭ ʙᴇʛᴇᴇʜ Stilsons(24" 18") oor ʰʪʘʥʛʠʡʥ 2ʪʘʣʜ 

ʛʘʮʘʘʞ ᴇʛʥᴇ. ʋʩ ʰʘʭʘʞ ʤʦʪʦʨʳʛ ʘʞʠʣʣʫʫʣʥʘ. 

ʐʘʭʫʫʨʛʳʥ ʭװʯʠʥ ʯʘʜʘʣ 150 ʣ/ʤ ʘʘʩ ʜʵʵʰ ʙʘʡʥʘ. 

ʄʘʰ ʘʘʞʫʫʭʘʥ ᴇʨᴇʤʜᴇʞ ʵʭʵʣʥʵ. ʆʡʨʦʣʮʦʦʛʦʦʨ 10 ʩʤ 

ʥʴ 4 ʤʠʥʫʪʘʜ ʥʵʚʪʵʨʯ ʙʘʡʭʘʘʨ ʪʦʭʠʨʫʫʣʥʘ. 

ʏʫʣʫʫʣʛʠʡʥ ʭʘʪʫʫʣʛʘʘʩ ʭʘʤʘʘʨʯ ʥʵʚʪʨʵʣʪ ʫʜʘʘʥ ʙʘʡʞ 

ʙʦʣʥʦ.  

ʕʨʛʵʣʪʠʡʥ ʵʩʵʨʛװװʮʣʵʵʩ װװʩʵʭ ʙʫʮʘʣʪ (NEGATIVE 

TORQUE) 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʮʫʚʘʘ ʷʥʜʘʥʛʠʡʥ ʫʨʪ ʙʦʣʦʥ ʫʷʥ ʯʘʥʘʨ, 

ᴇʨʤʠʡʥ ʭʫʰʫʫʥ ʜʵʵʨʭ ʜʘʨʘʣʪ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʯ ʯʠʛʣʵʣ 

ᴇᴇʨʯʣᴇʭ ʤʦʪʦʨ ʥʴ ʪʦʜʦʨʭʦʡ ʛʨʘʜʫʩʘʘʨ ʮʘʛʠʡʥ ʟװװʥʠʡ 

ʩɻʨʵʛ ʙʫʮʜʘʛ. װתʥʠʡʛ ʵʨʛʵʣʪʠʡʥ ʵʩʵʨʛװװʮʣʵʵʩ װװʩʵʭ 

ʙʫʮʘʣʪ ʛʵʜʵʛ ʙᴇʛᴇᴇʜ ʵʥʵʭװװ ʙʫʮʘʣʪʳʛ ʮʦʦʥʦʛʠʡʥ ʛװʥ 

ʙʦʣʦʥ ʯʫʣʫʫʣʛʠʡʥ ʭʘʪʫʫʣʘʛ ʯʘʥʘʨʪʘʡ ʫʷʣʜʫʫʣʞ 

ʪʦʦʮʦʦʣʦʭ ʭʵʨʵʛʪʵʡ. 

 

 
9-ʨ ʟʫʨʘʛ. ORIENTATION MULE SHOE 

 

 
10-ʨ ʟʫʨʘʛ.  ϹʥʜϺʨ ʪʘʣʳʥ (TOOLFACE) ʜʠʘʛʨʘʤʤ 

 



 
 

 

 

 

ʐɸɸʅʊɸɻ(WEDGE) ɸʐʀɻʃɸʅ ϹʈϹʄɼϹʍ: 

ʐʘʘʥʪʘʛ ʪʘʚʴʞ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʯʠʛʣʵʣʠʡʛ ᴇᴇʨʯʣᴇʭ ʥʴ 

ʯʠʛʣʵʣʪʵʡ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʵʥʛʠʡʥ ʘʨʛʫʫʜʳʥ ʥʵʛ ʶʤ. 

ʏʠʛʣʵʣʪʵʡ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʛ ʛʘʨʛʘʥʘ. 

ɹʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥ ʘʰʠʛʣʘʞ ʰʘʘʥʪʘʛ ʪʘʚʠʭ 

Å ʐʘʘʥʪʘʛ ʪʘʚʠʭ ʠʥʪʝʨʚʘʣʳʛ ʭʘʡʞ ʦʣʥʦ. 

ʎʦʦʥʦʛʠʡʥ ʯʫʣʫʫʣʛʠʡʥ ʟװʩʵʣʪ ʜʵʵʨ 

ʘʥʘʣʠʟ ʜװʛʥʵʣʪ ʭʠʡʥ ʷʤʘʨ ʥʵʛ 

ʛʝʦʣʦʛʠʡʥ ʭװʥʜʨʵʣʛװʡ ʭʵʩʛʠʡʛ ʭʘʡʞ 

ʦʣʥʦ.  

Å ʐʘʘʥʪʘʛ ʪʘʚʠʭ ʭʵʩʵʛʪ ʮʦʦʥʦʛʠʡʥ 

ʙᴇʛʣᴇᴇʛ ʭʠʡʥʵ. ɹᴇʛʣᴇᴇʛ ʭʠʡʭʜʵʵ 

ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥʛ ʛʘʟʨʳʥ 

ʛʘʜʘʨʛʫʫʛʘʘʩ ʜʵʵʰ ʪʦʭʠʨʦʤʞʪʦʡ 

ʭʵʤʞʵʵʛʵʵʨ ʮʫʭʫʡʭʘʘʨ ʪʦʦʮʦʦʣʥʦ 

Å ʊװװʥʠʡ ʜʘʨʘʘ ʤʦʜʦʥ ʙᴇʛʣᴇᴇʛ ʭʠʡʞ 

ʮʦʦʥʦʛʪ ʪʵʣʵʭ ʭװʨʪʵʣ ʭװʣʵʵʥʵ. 

Å ʐʘʘʥʪʛʠʡʥ װʟװװʨʪ ʩװʭ ʭʵʣʙʵʨʪʵʡ 

ʭʦʣʙʦʦʩʳʛ ʭʦʣʙʦʞ ʩʘʡʪʘʨ ʯʘʥʛʘʣʥʘ.   

Å ʐʘʘʥʪʛʠʡʛ ʪʘʚʮʘʥ ʜʵʵʨ ʪʘʚʴʞ ᴇʥʜᴇʨ 

ʪʘʣʳʛ ʪʫʨʰʠʣʪʳʥ ʙʘʛʘʞʠʜ ʩʘʥʫʫʣʥʘ.  

Å ɹʵʣʜʩʵʥ ʰʘʘʥʪʛʠʡʛ ʮʦʦʥʦʛʪ ʦʨʫʫʣʞ 

ʙᴇʛʣᴇʩᴇʥ ʭʵʩʛʵʵʩ 3ʤ-ʵʵʩ ʠʭʛװʡʛʵʵʨ 

ʟʦʛʩʦʦʞ ᴇʥʜᴇʨ ʪʘʣʳʛ ʭʘʘʰʘʘ ʯʠʛʣʵʩʵʥ 

ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʥʦ.  

Å ʊʫʨʰʠʣʪʳʥ ʙʘʛʘʞʠʡʛ ʘʰʠʛʣʘʥ 

ʟʘʭʠʘʣʘʛʯʠʡʥ ʭװʩʩʵʥ ʯʠʛʣʵʣ ʨʫʫ 

ʰʘʘʥʪʛʠʡʛ ʵʨʛװװʣʞ ʪʘʘʨʫʫʣʥʘ.  

Å ʏʠʛʣʵʣʵʵ ʟᴇʚ ʪʘʣ ʨʫʫ ʭʘʨʫʫʣʩʥʳ ʜʘʨʘʘ 

ʘʘʞʫʫʭʘʥ ʜʦʦʰʣʫʫʣʞ ʤʦʜʦʥ ʙᴇʛʣᴇᴇʥʜ 

ʟʦʦʞ ʪʘʚʴʩʥʘʘʨ ʰʘʘʥʪʘʛ ʪʘʚʠʭ ʘʞʠʣ 

ᴇʥʜᴇʨʣᴇʥᴇ. 

ʐʘʘʥʪʘʛ ᴇʨᴇʤʜᴇʭᴇʜ ʟʦʨʠʫʣʘʛʜʩʘʥ ʪʫʩʛʘʡ ᴇʨʤʠʡʥ 

ʭʫʰʫʫʛʘʘʨ ʤʘʰ ʙʦʣʛʦʦʤʞʪʦʡ ʞʠʛʜ ᴇʨᴇʤʜᴇʥ ʰʠʥʵ 

ʮʦʦʥʦʛʠʡʛ ʵʭʵʣʥʵ. ʋʷʥ ʙʘʨʨʘʣ, ʩʪʘʥʜʘʨʪ ʨʵʡʤʝʨװװʜ 

ʘʰʠʛʣʘʭ ʥʴ ʛʘʮʘʣʪ ʭװʥʜʨʵʣʵʵʩ ʩʵʨʛʠʡʣʞ ᴇʛʜᴇʛ. 

ʎʦʦʥʦʛʠʡʥ ʯʫʣʫʫʣʘʛ ʙʦʣʦʥ ʯʠʛʣʵʣʵʵʩ ʰʘʣʪʛʘʘʣʞ 

ʙʘʨʨʘʣ ʙʦʣʦʥ ʨʵʡʤʝʨװװʜʠʡʛ װʝ ʰʘʪʪʘʡʛʘʘʨ ʩʦʣʴʞ 

ʙʦʣʥʦ. 

ʍɸʃʃʈʆɺɽ ʐɸɸʅʊɸɻ ʎʆʆʅʆɻʊ ʊɸɺʀʍ 

ʍʘʣʣʨʦʚʚ ʰʘʘʥʪʘʛ ʥʴ ʠʭʵʚʯʣʵʥ ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥ 

ʘʰʠʛʣʘʞ ʰʘʘʥʪʘʛ ʪʘʚʠʭ ʙʦʣʦʤʞʛװʡ ʙʘʛʘ ʛʦʣʯʪʦʡ 

ʮʦʦʥʦʛʪ ʪʘʚʠʛʜʘʛ. ɽʨᴇʥʭʠʡ ʟʘʨʯʠʤ ʥʴ ʙʵʭʵʣʛʵʵʥʠʡ 

ʷʥʜʘʥ ʘʰʠʛʣʘʞ ʰʘʘʥʪʘʛ ʪʘʚʠʭʪʘʡ ʘʜʠʣʭʘʥ ʙʦʣʦʚʯ ʷʛ 

ʮʦʦʥʦʛʪ װʣʜʵʵʭʠʡʥ ʪʫʣʜ ʟʦʨʠʫʣʘʣʪʳʥ ʟʵʩ ʭʘʜʘʘʩʳʛ 

ᴇʨʤʠʡʥ ʩʫʤʥʳ ʞʠʥʛʵʵʨ ʜʘʨʞ ʟʵʩ ʭʘʜʘʘʩʳʛ ʪʘʩʘʣʜʘʛ. 

ʉʘʥʘʤʞ: ɸʰʠʛʣʘʩʥʳ ʜʘʨʘʘ ʙʫʮʘʘʞ ʘʚʘʭ ʙʦʣʦʤʞʛװʡ 

ʙʦʣʦʭʦʦʨ ʮʦʦʥʦʛʪ װʣʜʵʵʭʵʵʩ ᴇʤʥᴇ ʯʠʛʣʵʣʵʵ ʟᴇʚ 

ʩʦʥʛʦʩʦʥ ʵʩʵʭʵʵ ʩʘʡʪʘʨ ʥʷʛʪʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ɿʘʨʠʤ 

ʪʦʭʠʦʣʜʦʣʜ ʮʝʤʝʥʪʣʵʭ ʥᴇʭʮᴇʣ װװʩʜʵʛ. 

 

 

 

 

 

 

ʏʀɻʃʕʃʊ ᴆʈᴆʄɼʃᴆɻʀʁʅ ʕɼʀʁʅ 

ɿɸʉɻʀʁʅ תʈ ɸʐɻʀʁʅ ʊʆʆʎʆʆ 

ʏʠʛʣʵʣʪʵʡ ᴇʨʤʠʡʥ װʨ ʘʰʛʠʡʛ ʪʦʦʮʦʦʣʣʳʛ ʞʠʰʵʵ 

ʘʚʯ ʪʘʡʣʙʘʨʣʘʷ. 

 

11-ʨ ʟʫʨʘʛ. ʕʥʛʠʡʥ 2 ʩʘʣʘʘ ʮʦʦʥʦʛ 

¶ 1500 ʤ ʠʡʥ ʛװʥʜ ʭʦʦʨʦʥʜʦʦ 100ʤ ʟʘʡʪʘʡ ʮʵʛ 

ʨװװ ᴇʨᴇʤʜᴇʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ᴆʨᴇʤʜʣᴇʛʠʡʥ 

ʪʫʫʰ ʤʝʪʨʠʡʥ װʥʵʣʛʵʵʛ 400,000.00 ʪᴇʛʨᴇʛ,  

¶ ʏʠʛʣʵʣ ᴇᴇʨʯʣᴇʭ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʫʫʰ 

ʤʝʪʨʠʡʥ װʥʵʣʛʵʵʛ 1,000,000.00 ʪᴇʛʨᴇʛ, 

¶ 1 ᴇʨʤʠʡʥ ʪʘʣʙʘʡ ʟʘʩʫʫʣʘʭ װʥʵʣʛʵʵʛ 

5,000,000.00 ʪᴇʛʨᴇʛ, 

¶ 1 ᴇʨʤʠʡʥ ʪʘʣʙʘʡʛ ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ װʥʵʣʛʵʵʛ 

5,000,000.00 ʪᴇʛʨᴇʛ ʛʵʞ װʟʴʝ. 

ʉʦʥʛʦʣʪ: 

1. ɻʘʜʘʨʛʫʫ ʜʵʵʨʵʵʩ 2 ᴇʨʤʠʡʥ ʪʘʣʙʘʡ ʟʘʩʘʞ 0-

1500 ʤ ʛװʥʪʵʡ 2 ʮʦʦʥʦʛ ᴇʨᴇʤʜᴇʭ; 

2. ɻʘʜʘʨʛʫʫ ʜʵʵʨʵʵʩ 1 ᴇʨʤʠʡʥ ʪʘʣʙʘʡ ʟʘʩʘʞ 0-

1500ʤ ʛװʥʪʵʡ 1ʮʦʦʥʦʛ ᴇʨᴇʤʜᴇᴇʜ ɸ 

ʮʦʦʥʦʛʠʡʛ 500 ʤ-ʵʵʩ ʩʘʣʘʘʣʞ 1500ʤ ʭװʨʪʵʣ 

ᴇʨᴇʤʜᴇʭ 

ʉʦʥʛʦʣʪ 1 ʜʘʛʫʫ 2 ʮʦʦʥʦʛʠʡʥ װʥʵʣʛʵʵʛ ʙʦʜʲʸ: 

ϹʨϺʤʜʣϺʛʠʡʥ ʟʘʨʜʘʣ: 

ᴆʨᴇʤʜʩᴇʥ ʤʝʪʨ * ʊʫʫʰ ʤʝʪʨʠʡʥ װʥʵʣʛʵʵ = 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʟʘʨʜʘʣ 

1500 * 400,000.00=600,000,000.00 ʪᴇʛʨᴇʛ 

ʅʵʛ ʮʦʦʥʦʛʠʡʥ ʥʠʡʪ ʟʘʨʜʘʣ:  

ʊʘʣʙʘʡ ʟʘʩʘʭ + ᴆʨᴇʤʜʣᴇʛʠʡʥ ʟʘʨʜʘʣ +ʅᴇʭᴇʥ ʩʵʨʛʵʵʣʪ 

ʭʠʡʭ = ʅʠʡʪ ʟʘʨʜʘʣ 

5,000,000.00+ 600,000,000.00 + 5,000,000.00 

=610,000,000.00 ʪᴇʛʨᴇʛ 

ʍʦʸʨ ʮʦʦʥʦʛʠʡʥ ʥʠʡʪ ʟʘʨʜʘʣ:  

610,000,000.00 * 2 = 1,220,000,000.00 ʪᴇʛʨᴇʛ 

ʉʦʥʛʦʣʪ 2 ʜʘʛʫʫ 2 ʮʦʦʥʦʛʠʡʥ װʥʵʣʛʵʵʛ ʙʦʜʲʸ. 500 ʤ 

ᴇʨᴇʤʜᴇᴇʜ ʮʦʦʥʦʛʠʡʛ ʩʘʣʘʘʣʞ 2 ʤᴇʨʛᴇʮᴇʛʪʵʡʛᴇᴇʨ 

ᴇʨᴇʤʜᴇʥᴇ ʛʵʩʵʥ ʪᴇʣᴇʚʣᴇʛᴇᴇ ʛʘʨʛʘʥʘ.  

¶ ɺ ʮʦʦʥʦʛʠʡʛ ʯʠʛʣװװʣʞ ᴇʨᴇʤʜᴇʥᴇ.  



 
 

 

 

¶ 500ʤ ʵʵʩ ʯʠʛʣʵʣ ᴇᴇʨʯʣᴇʭ ʤʦʪʦʨ ʘʰʠʛʣʘʞ 

ʭʘʟʘʡʣʛʘʘʜ ɸ ʮʦʦʥʦʛʠʡʛ ᴇʨᴇʤʜᴇʞ ʜʫʫʩʛʘʥʘ 

¶ 500ʤ ʙʫʶʫ ʥʫʤʘʨʩʘʥ ʭʵʩʛʵʵʩ ʯʠʛʵʵʨ ʥʴ 

CUTLIP ʭʠʡʥ ᴇʨᴇʤʜᴇʞ ɺ ʮʦʦʥʦʛʠʡʛ 

ᴇʨᴇʤʜᴇʥᴇ. 

1000 ʤʝʪʨʵʵʩ 100 ʤ ʟʘʡʪʘʡ ʮʵʛ ʨʫʫ ʯʠʛʣװװʣʵʭʠʡʥ 

ʪʫʣʜ ʭʵʜʵʥ ʛʨʘʜʫʩ ʭʘʟʘʡʣʛʘʭʳʛ, ʤᴇʥ ʭʵʜʵʥ ʤʝʪʨ 

ᴇʨᴇʤʜᴇʭʠʡʛ ʪʦʦʮʦʦʣʲʸ. 

ʊʦʦʮʦʦʣʣʦʦʩ ʭʘʨʘʭʘʜ B ʮʦʦʥʦʛʦʦʩ A ʮʦʦʥʦʛ ʨʫʫ 

ʭʘʟʘʡʣʛʘʭʳʥ ʪʫʣʜ 5.71 ʛʨʘʜʫʩ ʭʘʟʘʡʣʛʘʘʜ 

1005(1004.98ʤ) ᴇʨᴇʤʜᴇᴇʜ ʪᴇʣᴇʚʣᴇʩᴇʥ ʮʵʛʪ ʦʯʠʭʦʦʨ 

ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. 

 

ɼʦʛʣʵʛ ʙʫʶʫ 30 ʤ ʜʵʭ ʭʘʟʘʡʣʪʳʛ 5.71-ʵʵʨ 

ʪʦʭʠʨʫʫʣʘʘʜ ʯʠʛʣʵʣʪʵʡ ᴇʨᴇʤʜʣᴇʛ ʭʠʡʭʵʜ 30ʤ 

ᴇʨᴇʤʜᴇᴇʜ ʦʡʨʦʣʮʦʦʛʦʦʨ 530ʤ ʪ ᴇʨʤʠʡʥ ʭʫʰʫʫ 

ʪᴇʣᴇʚʣᴇʩᴇʥ ʯʠʛʣʵʣ ʨʫʫ ʯʠʛʣʵʩʵʥ ʙʘʡʭ ʙʦʣʥʦ.  

ʕʥʵ ʮʦʦʥʦʛʠʡʥ ʟʘʨʜʘʣʳʛ ʪʦʦʮʦʞ װʟʴʝ. 

¶ ʏʠʛʣʵʣʪʵʡ ᴇʨᴇʤʜʣᴇʛ:   30ʤ * 1,000,000.00 = 

30,000,000.00 ʪᴇʛʨᴇʛ 

¶ ᴆʨᴇʤʜʣᴇʛ: 975ʤ * 400,000.00 = 

390,000,000.00 ʪᴇʛʨᴇʛ 

ʅʠʡʪ:  

390,000,000.00+30,000,000.00=420,000,000.00 ʪᴇʛʨᴇʛ 

ᴆʨᴇʤʜʩᴇʥ ʤʝʪʨ * ʊʫʫʰ ʤʝʪʨʠʡʥ װʥʵʣʛʵʵ = 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʟʘʨʜʘʣ 

1,500.00 * 400,000.00=600,000,000.00 ʪᴇʛʨᴇʛ 

ʅʵʛ ʮʦʦʥʦʛʠʡʥ ʥʠʡʪ ʟʘʨʜʘʣ: 

ʊʘʣʙʘʡ ʟʘʩʘʭ + ᴆʨᴇʤʜʣᴇʛʠʡʥ ʟʘʨʜʘʣ +ʅᴇʭᴇʥ ʩʵʨʛʵʵʣʪ 

ʭʠʡʭ = ʅʠʡʪ ʟʘʨʜʘʣ 

5,000,000.00 + 600,000,000.00 + 5,000,000.00 

=610,000,000.00 ʪᴇʛʨᴇʛ 

ʅʠʡʪ ʟʘʨʜʣʳʛ ʪʦʦʮʦʞ װʟʚʵʣ: 

610,000,000.00 +420,000,000.00 =1,030,000,000.00 

ʪᴇʛʨᴇʛ 

ʍʘʨʴʮʫʫʣʘʣʪ ʭʠʡʞ װʟʚʵʣ ʯʠʛʣʵʣʪʵʡ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʪʝʭʥʦʣʦʛʠʡʛ ʩʦʥʛʦʞ ᴇʨᴇʤʜʣᴇʛ ʭʠʡʩʥʵʵʨ: 

1,220,000,000.00-1,030,000,000.00=190,000,000.00  

ɼʵʵʨʭʵʵʩ װʟʵʭʵʜ  ʥʠʡʪ 190,000,000.00-ʠʡʥ 

ʭʵʤʥʵʣʪʠʡʛ ʭʠʡʞ ʙʦʣʦʭʳʛ ʟᴇʚʭᴇʥ 1 ʮʦʦʥʦʛʠʡʥ 

ʞʠhʵʵʥ ʜʵʵʨʵʵʩ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʕʜʠʡʥ ʟʘʩʛʠʡʥ ʘʯ 

ʭʦʣʙʦʛʜʣʦʦʩ ʛʘʜʥʘ ʤᴇʥ ʮʘʛ ʭʫʛʘʮʘʘʥʳ ʭʫʚʴʜ ʭʵʤʥʵʣʪ 

 ʩʵʭ ʶʤ. ɾʠʰʵʵ ʥʴ 500ʤ ᴇʨᴇʤʜʣᴇʛʪ 10-12 ᴇʜᴇʨװװ

ʟʘʨʮʫʫʣʘʭ ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʯʠʛʣʵʣʪʵʡ ᴇʨᴇʤʜʣᴇʛʪ 

ʟʘʨʮʫʫʣʩʘʥ ʭʫʛʘʮʘʘʛ 5 ᴇʜᴇʨ ʛʵʞ װʟʚʵʣ 5-7 ʭʦʥʦʛʠʡʥ 

ʭʵʤʥʵʣʪ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. 

ᴆʥᴇᴇʛʠʡʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪᴇʩᴇʣ ʭᴇʪᴇʣʙᴇʨ, 

ʮʦʦʥʦʛʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʥʜ ʭʘʤʛʠʡʥ ʯʫʭʘʣ ʭװʯʠʥ 

ʟװʡʣװװʜʵʜ ʯʠʛʣʵʣ ᴇᴇʨʯʣᴇʭ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠ 

ʪʦʦʮʦʛʜʦʞ ʙʘʡʛʘʘ ʥʴ ʪװװʥʠʡ ʭʵʨʵʛʣʵʵʛ ʜʘʭʠʥ ʜʘʭʠʥ 

ʠʣʪʛʵʞ ʙʘʡʛʘʘ ʭʘʤʛʠʡʥ ʦʡʨʳʥ ʞʠʰʵʵ ʶʤ.   

 

ɼתɻʅʕʃʊ 

ɼװʛʥʵʞ ʭʵʣʵʭʵʜ, ʯʠʛʣʵʣʪʵʡ ʘʣʤʘʟʘʥ ᴇʨᴇʤʜʣᴇʛ ʥʴ 

ʭʘʡʛʫʫʣ, ʥᴇᴇʮʠʡʥ ʦʣʙʦʨʣʦʣʪʳʥ ʩʘʣʙʘʨʪ ʪʦʤʦʦʭʦʥ 

ʜʵʚʰʠʣ ʙʦʣʞ ʙʘʡʥʘ. ᴆʨᴇʤʜʣᴇʛʠʡʥ ʯʠʛʣʵʣʠʡʛ ʥʘʨʠʡʥ 

ʭʷʥʘʭ ʙʦʣʦʤʞʠʡʛ ʩʘʥʘʣ ʙʦʣʛʦʩʥʦʦʨ ʵʥʵ ʪʝʭʥʠʢ ʥʴ 

ʛʝʦʣʦʛʠʡʥ ʭװʥʜ ʥᴇʭʮᴇʣʜ ʯ ʛװʥʠʡ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ 

ʦʨʜʫʫʜʳʛ װʨ ʘʰʠʛʪʘʡ, ʟʦʨʠʣʪʦʪ ʪװʚʰʠʥʜ ʭʘʡʭ 

ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʜʦʛ.  ɼʵʵʞʠʡʛ ʷʥʟ ʙװʨʠʡʥ ᴇʥʮʛᴇᴇʩ 

ʘʚʘʭ ʯʘʜʚʘʨ ʥʴ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʥᴇᴇʮʠʡʛ 

ʪʦʜʦʨʭʦʡʣʦʭ, װʥʵʣʵʭʵʜ ʛʝʦʣʦʛʠʡʥ װʥʵʣʞ ʙʘʨʰʛװʡ 

ʤʵʜʵʵʣʵʣ ᴇʛʜᴇʛ. ʍʵʜʠʡ ʥʘʨʠʡʥ ʪᴇʚᴇʛʪʵʡ ʯ ʯʠʛʣʵʣʪʵʡ 

ʘʣʤʘʟ ᴇʨᴇʤʜʣᴇʛ ʥʴ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʪ ʯʫʭʘʣ װװʨʵʛ 

ʛװʡʮʵʪʛʵʞ, ʭʘʡʛʫʫʣʳʥ ʪʝʭʥʦʣʦʛʠʡʥ ʜʵʚʰʣʠʡʛ 

ʭᴇʜᴇʣʛᴇʞ, ʥᴇᴇʮʠʡʥ ʪʦʛʪʚʦʨʪʦʡ ʭᴇʛʞʣʠʡʛ ʜʵʤʞʜʵʛ. 

ʋʫʣ ʫʫʨʭʘʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ װʨʛʵʣʞʣʵʥ ʭᴇʛʞʠʭʠʡʥ 

ʭʵʨʵʵʨ ʯʠʛʣʵʣʪʵʡ ʘʣʤʘʟʘʥ ᴇʨᴇʤʜʣᴇʛ ʥʴ ʜʵʣʭʠʡʥ 

ʛʘʟʨʳʥ ʭʵʚʣʠʡʥ ʙʘʷʣʛʠʡʥ ʪװʛʞʵʵʛ ʥʵʵʭʠʡʥ ʟʵʨʵʛʮʵʵ 

ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣʣʠʡʛ ʙʘʛʘʩʛʘʭ, װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʳ װʨ ʘʰʛʠʡʛ ʥʵʤʵʛʜװװʣʵʭ ʯʫʭʘʣ ʭʵʨʵʛʩʵʣ 

ʭʵʚʵʵʨ ʙʘʡʭ ʙʦʣʥʦ. 

 

ɸʐʀɻʃɸʉɸʅ ʄɸʊɽʈʀɸʃ, ʅʆʄ ɿתʁ  
[1] ɹ.ʕʥʭʙʘʷʨ, ɼ.ɻʘʥʣʭʘʛʚʘ, ʎ.ʋʜʚʘʣʭʦʨʣʦʦ 

[2] ʏʠʛʣʵʣʪʵʡ ᴇʨᴇʤʜʣᴇʛʠʡʥ װʨ ʘʰʛʠʡʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ 

  ʥʜʵʩʣʵʣװ

[3] ʎ.ɹʘʥʟʨʘʛʯ ɹ.ʄᴇʥʭ-ʕʨʜʵʥʵ 

[4] ɻװʥʠʡ ʯʠʛʣʵʣʪʵʡ ᴇʨᴇʤʜʣᴇʛʠʡʥ װʥʜʩʵʥ ʦʡʣʛʦʣʪ, ʥʵʨ 
ʪʦʤʴʸʦ  

[5] https://reflexnow.com/product/downhole-motors/ 
[6] https://directionaldrilling.blogspot.com/ 

 

 

 

 



 

 

 

 

ʕʈɼʕʅʕʊʀʁʅ ʆɺʆʆʅʓ ʆʖʋʊ ʆʈɼʓʅ ʍɸʁɻʋʋʃʓʅ 

ᴆʈᴆʄɼʃᴆɻ ɹɸ ʏʋʃʋʋʃɻʀʁʅ ʆʅʎʃʆɻ 

 
ɹʘʪʜʵʣʛʵʨʠʡʥ ʊᴆʈʄᴆʅʍ1, ɹʘʘʩʘʥʜʦʨʞʠʡʥ ɸʃʊɸʅɿʋʃ2, ɼʦʨʞ-ʖʥʜʵʥʛʠʡʥ ɸʃʊɸʅʍʋʗɻ1 

 
1ʄʦʥʛʦʣ ʫʣʩ, ʆʨʭʦʥ, ñʕʨʜʵʥʵʪ װʡʣʜʚʵʨò ʊᴇʨʠʡʥ ᴇʤʯʠʪ װʡʣʜʚʵʨʠʡʥ ʛʘʟʘʨ, 

2 ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ, ɻʝʦʣʦʛʠ ʫʫʣ ʫʫʨʭʘʡʥ ʩʫʨʛʫʫʣʴ 

ʍʦʣʙʦʦ ʙʘʨʠʭ ʟʦʭʠʦʛʯʠʡʥ ʠ-ʤʵʡʣ ʭʘʷʛ: turmunkh.b@erdenet.mc.mn1 

 

ʍʫʨʘʘʥʛʫʡ: ʕʨʜʵʥʵʪ װʡʣʜʚʵʨ ʊᴆתɻ-ʘʘʩ ʕʨʜʵʥʵʪʠʡʥ ʦʚʦʦ ʙװʣʵʛ ʦʨʜʳʥ ʛʝʦʣʦʛʠ, ʭʘʡʛʫʫʣʳʥ ʘʞʠʣʜ ʘʥʭʘʘʨʘʣ 

ʭʘʥʜʫʫʣʘʥ ʘʞʠʣʣʘʞ ʙʘʡʥʘ. װתʥʪʵʡ ʫʷʣʜʘʥ ʫʛ ʙװʣʵʛ ʦʨʜʦʜ ʙʘʛʪʘʭ ñʆʶʫʪò ʦʨʜʳʥ ʛʝʦʣʦʛʠ ʭʘʡʛʫʫʣ, ʩʫʜʘʣʛʘʘʥʳ 

ʘʞʠʣ ʯ ʵʨʯʠʤʪʵʡ ʭʠʡʛʜʵʞ ʙʘʡʥʘ. ʆʶʫʪ ʦʨʜʳʛ 1970 ʦʥʦʦʩ ʵʭʣʵʥ ʩʫʜʘʣʩʘʥ ʙʘ 1983-1989 ʦʥʫʫʜʘʜ ʫʨʴʜʯʠʣʩʘʥ 

ʭʘʡʛʫʫʣʳʥ ʘʞʣʳʛ ʭʠʡʞ ʥᴇᴇʮʠʡʛ װʥʵʣʞ ʙʘʡʞʵʵ. ʊװװʥʵʵʩ ʭʦʡʰ ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣ ʥʵʛ ʭʵʩʵʛ ʦʨʭʠʛʜʩʦʥ ʙʘ ʩװװʣʠʡʥ 

ʞʠʣװװʜʵʜ ʜʘʭʠʥ ʥʘʨʠʡʚʯʠʣʩʘʥ ʭʘʡʛʫʫʣʳʥ ʘʞʣʳʛ װʨʛʵʣʞʣװװʣʞ ʥᴇᴇʮʠʡʛ ʰʠʥʵʯʣʵʥ ʪʦʛʪʦʦʞ, ʘʰʠʛʣʘʪʘʥʜ ʙʵʣʪʛʵʭ 

ʘʞʠʣ װʨʛʵʣʞʠʣʞ ʙʘʡʥʘ. ʅᴇᴇʮʠʡʛ ʰʠʥʵʯʣʵʥ ʪʦʛʪʦʦʭʦʜ ᴇʤʥᴇʭ ʭʘʡʛʫʫʣʳʥ ʘʞʣʳʥ װʨ ʜװʥʛ ʘʰʠʛʣʘʭ ʥʴ ʟʘʡʣʰʛװʡ 

ʙᴇʛᴇᴇʜ ʘʚʯ ʘʰʠʛʣʘʭʳʥ ʪʫʣʜ ʭʘʡʛʫʫʣʳʥ ʘʞʣʳʥ ʯʘʥʘʨ, ʷʣʘʥʛʫʷʘ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠ, ʢʝʨʥʠʡʥ ʛʘʨʮ ʟʵʨʛʠʡʛ 

ʭʘʨʴʮʫʫʣʘʥ װʟʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣʩʦʥ. ʕʥʵ ʰʘʘʨʜʣʘʛʘʜ װʥʜʵʩʣʵʥ 1990 ʦʥʦʦʩ ᴇʤʥᴇʭ װʝʠʡʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʥ װʨ 

ʜװʥ, ʢʝʨʥʠʡʥ ʛʘʨʮ, ʜʵʵʞʠʡʥ ʪᴇʣᴇᴇʣᴇʭ ʯʘʜʚʘʨ ʟʵʨʛʠʡʛ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ʛװʡʮʵʪʛʵʩʵʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʥ װʨ 

ʜװʥʪʵʡ ʭʘʨʴʮʫʫʣʩʘʥ ʘʞʣʳʥ ʵʭʥʠʡ װʨ ʜװʥʛ ʵʥʵʭװװ ᴇʛװװʣʵʣʜ ʪʫʩʛʘʣʘʘ.  

ʊϮʣʭϮϮʨ Ϯʛ: ϹʨϺʤʜʣϺʛʠʡʥ ʪʝʭʥʦʣʦʛʠ, ʭϮʜʨʠʡʥ ʪϺʨϺʣ ʙʘ ʢʝʨʥʠʡʥ ʛʘʨʮ. 

 

ʋɼʀʈʊɻɸʃ 

ʕʨʜʵʥʵʪʠʡʥ ʭװʜʨʠʡʥ ʟʘʥʛʠʣʘʘʛ ʟװװʥ ʫʨʜʘʘʩ 

ʙʘʨʫʫʥ ʭʦʡʰ ʯʠʛʣʵʣ ʙװʭʠʡ ʭװʜʨʠʡʥ ʙװʩʠʡʥ ʥʵʛʜʤʵʣ 

ʮʦʛʮ ʭʵʤʵʵʥ װʟʵʞ ʙʦʣʦʭ ʙᴇʛᴇᴇʜ ʕʨʜʵʥʵʪʠʡʥ ʦʚʦʦ 

ʟʵʩ-ʤʦʣʠʙʜʝʥʠʡ ʙװʣʵʛ ʦʨʜʳʥ ʥʵʛ ʥʴ ʆʶʫʪʳʥ ʦʨʜ 

ʶʤ. ɸʥʭ 1964-1965 ʦʥʦʦʩ ʏʝʭʠʡʥ ʛʝʦʣʦʛʠʡʥ 

ʵʢʩʧʝʜʠʮ ʛʝʦʣʦʛʠ, ʭʘʡʛʫʫʣʳʥ ʘʞʣʳʛ ʵʭʣװװʣʞʵʵ. 

1973 ʦʥʜ ʐʘʙʘʣʦʚʩʢʠʡ.ɸ.ɽ ʥʘʨ ʪʘʣʙʘʡʥ ʙʘʨʫʫʥ ʫʨʜ 

ʭʵʩʛʵʵʨ ʛʝʦʣʦʛʠ, ʛʝʦʬʠʟʠʢʠʡʥ ʩʫʜʘʣʛʘʘ ʭʠʡʞ 

ʭװʜʵʨʞʠʣʪ ʙʘʡʭ ʙʦʣʦʤʞʪʦʡʛ ʠʣʨװװʣʩʵʥ. ʋʣʤʘʘʨ 

1983-1985 ʦʥʦʦʩ ʆʶʫʪʳʥ ʦʨʜʳʥ ʵʨʵʣ-װʥʵʣʛʵʵʥʠʡ, 

1986-1989 ʦʥʫʫʜʘʜ ʫʨʴʜʯʠʣʩʘʥ ʭʘʡʛʫʫʣʳʥ ʘʞʣʫʫʜ 

ʭʠʡʛʜʵʞ ʥᴇᴇʮʠʡʛ C2 ʟʵʨʵʛʣʵʣʵʵʨ 0.2% ʭʫʚʠʡʥ ʟʘʭʳʥ 

ʘʛʫʫʣʛʘʪʘʡ 127.9 ʩʘʷ ʪʦʥʥ ʭװʜʵʨʪ 0.38%-ʠʡʥ ʜʫʥʜʘʞ 

ʘʛʫʫʣʛʘʪʘʡ 481.7 ʤʷʥʛʘʥ ʪʦʥʥ ʟʵʩ, 0.007%-ʠʡʥ 

ʜʫʥʜʘʞ ʘʛʫʫʣʛʘʪʘʡ 8.6 ʤʷʥʛʘʥ ʪʦʥʥ ʤʦʣʠʙʜʝʥʠʡ 

ʥᴇᴇʮʠʡʛ ʪʦʛʪʦʦʩʦʥ ʙʘʡʥʘ. ʋʨʴʜʯʠʣʩʘʥ ʭʘʡʛʫʫʣʳʥ 

ʘʞʣʳʥ ʜװʛʥʵʣʪʵʜ ʮʦʦʥʦʛʠʡʥ ʛװʥ ʙʘʛʘ ʙʫʶʫ 

ʜʫʥʜʞʘʘʨ 275 ʤʝʪʨ ᴇʨᴇʤʜᴇʛʜʩᴇʥ, ʟʘʨʠʤ ʮʦʦʥʦʛʫʫʜ 

ʭװʜʵʨʞʠʣʪ ʜʫʫʩʘʘʛװʡ ʭʘʘʛʜʩʘʥ ʟʵʨʵʛ ʰʘʣʪʛʘʘʥʘʘʩ ʫʛ 

ʦʨʜʛr ʛװʥʠʡ ʪװʚʰʠʥʜ ʜʘʭʠʥ ʩʫʜʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ 

ʛʵʞ ʪʵʤʜʵʛʣʵʩʵʥ. 

ʆʶʫʪʳʥ ʦʨʜʳʥ ʥʘʨʠʡʚʯʠʣʩʘʥ ʭʘʡʛʫʫʣʳʛ 2023 

ʦʥʦʦʩ ʵʭʣװװʣʵʵʜ ʙʘʡʛʘʘ ʙʘ ʩװװʣʠʡʥ ʭʦʸʨ ʞʠʣʜ ʥʠʡʪ 

35 ʤʷʥʛʘ ʛʘʨʫʡ ʪʫʫʰ ʤʝʪʨ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʠʣ 

ʷʚʫʫʣʘʘʜ ʙʘʡʥʘ. ᴆʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠʦʩ 

ʰʘʣʪʛʘʘʣʘʥ ʜʵʵʞʠʡʥ ʛʘʨʮ ʩʘʡʞʠʨʩʥʘʘʨ ʤʵʜʵʵʞ 

ʜʵʵʞʠʡʥ ʪᴇʣᴇᴇʣᴇʭ ʯʘʜʚʘʨ ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘ ʥʴ ʙʦʜʠʪ 

ʥᴇᴇʮʠʡʥ ʪʦʦʮʦʦʣʦʣʜ ʵʝʨʵʛ װʟװװʣʵʣʪ ʙʦʣʞ ʙʘʡʛʘʘʛ 

ʩʫʜʘʣʩʘʥ. 

ʕʥʵ ᴇʛװװʣʵʣʜ 1990 ʦʥʦʦʩ ᴇʤʥᴇʭ ʞʠʣװװʜʵʜ ʙʦʣʦʥ 

2023 ʦʥʦʦʩ ʭʦʡʰʠʭ ʭʘʡʛʫʫʣʳʥ ʘʞʠʣʜ ʘʰʠʛʣʘʩʘʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ ʤʵʜʵʵʣʵʣ, ʢʝʨʥʠʡʥ 

ʛʘʨʮ ʟʵʨʛʠʡʛ ʭʘʨʴʮʫʫʣʘʥ װʨ ʜװʥʛ ʥʵʛʪʛʵʥ װʟװװʣʵʭ ʛʦʣ 

ʟʦʨʠʣʛʦʪʦʡ. 

ʆʨʜʳʥ ʛʝʦʣʦʛʠʡʥ ʪʦʛʪʦʮ 

ʉʫʜʘʣʛʘʘʥʳ ʪʘʣʙʘʡ ʥʴ ʟʘʩʘʛ ʟʘʭʠʨʛʘʘʥʳ ʥʵʛʞʠʡʥ 

ʭʫʚʴʜ ɹʫʣʛʘʥ ʘʡʤʛʠʡʥ ʆʨʭʦʥ ʩʫʤ, ʆʨʭʦʥ ʘʡʤʛʠʡʥ 

ɹʘʷʥ-ᴆʥʜᴇʨ ʩʫʤʳʥ ʥʫʪʘʛ, ʆʨʭʦʥ ʘʡʤʛʠʡʥ ɾʘʨʛʘʣʘʥʪ 

ʩʫʤʜʳʥ ʥʫʪʘʛʪ ʙʘʡʨʣʘʜʘʛ. ʕʨʜʵʥʵʪ ʭʦʪʦʦʩ ʟװװʥ ʫʨʜ 

ʟװʛʪ 11 ʢʤ, ʕʨʜʵʥʵʪʠʡʥ-ʆʚʦʦ ʙװʣʵʛ ʦʨʜʳʥ ʊᴇʚʠʡʥ 

ʦʨʜʦʦʩ 3.5 ʢʤ ʟʘʡʜ ʦʨʰʜʦʛ. 

ʕʨʜʵʥʵʪʠʡʥ ʙװʣʵʛ ʦʨʜ ʥʴ ʙʘʨʫʫʥ ʭʦʡʰ ʯʠʛʣʵʩʵʥ 

ʥʵʛ ʰʫʛʘʤʘʥ ʩʪʨʫʢʪʫʨʪ ʙʘʡʨʣʘʭ ɹʘʨʫʫʥ ʍʦʡʜ, ʊᴇʚ, 

ɿʘʚʩʨʳʥ, ʆʶʫʪ ʦʨʜʫʫʜ ʙʦʣʦʥ ʙʫʩʘʜ ʠʣʨʵʣװװʜʵʵʩ 

ʙװʨʜʵʥʵ (1-ʨ ʟʫʨʘʛ). ʆʶʫʪʳʥ ʦʨʜ ʥʴ ʩʪʨʫʢʪʫʨʳʥ 

ʭʫʚʴʜ ʕʨʜʵʥʵʪʠʡʥ ʆʚʦʦ ʙװʣʵʛ ʦʨʜʳʥ ʟװװʥ ʫʨʜ 

 ʣʥʵ. ʉʪʨʫʢʪʫʨʳʥ ʵʥʵ ʝʨᴇʥʭʠʡװװʨʜװʨʠʡʛ ʙװװʟװ

ʭʘʥʜʣʘʛʘ ʥʴ ʪʘʣʙʘʡʥ ʩʦʨʦʥʟʦʥ ʦʨʥʳ ʥʘʤ ʫʪʛʘʘʨ 

ʟʫʨʘʛʪ ʪʦʜʦʨʭʦʡ ʪʘʡʣʘʛʜʜʘʛ (ʀʟʘʚʘ ʥʘʨ, 2004).  

ʋʛ ʦʨʜʦʜ 1973 ʦʥʜ ʃ.ʄʷʛʤʘʨ ʵʨʵʣ-װʥʵʣʛʵʵʥʠʡ װʝ 

ʰʘʪʘʥʜ ʘʣʙʘʜʤʘʣ ʪʫʡʣʰʠʨʣʳʥ ʮʘʭʠʣʛʘʘʥ ʭʘʡʛʫʫʣ, 

ʣʠʪʦʭʠʤʠʡʥ ʩʦʨʴʮʣʦʣʪ, ʫʫʣ-ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʠʣ 

ʷʚʫʫʣʞ ʙʘʡʩʘʥ. ʎʘʭʠʣʛʘʘʥ ʭʘʡʛʫʫʣʘʘʨ 8%-ʠʡʥ 

ʵʨʯʠʤʞʠʣʪʪʵʡ, 0.6 ʭ 1.8 ʢʤ ʭʵʤʞʵʵʪʵʡ ʛʘʞʠʣ 

ʠʣʨװװʣʞ, ʪװװʥʠʡ ɖʢ = 4%-ʠʡʥ  ʭװʨʵʵʥ ʜʦʪʦʨ 11 

ʮʦʦʥʦʛ ᴇʨᴇʤʜʩᴇʥ. װתʥʵʵʩ ʎʦʦʥʦʛ-11 ʮʦʦʥʦʛʪ, 72.4-

123.2ʤ-ʠʡʥ ʛװʥʜ 50 ʤ ʟʫʟʘʘʥʪʘʡ, ʟʵʩʠʡʥ 0.4%-ʠʡʥ 

ʜʫʥʜʘʞ ʘʛʫʫʣʛʘʪʘʡ ʭװʜʨʠʡʥ ʙװʩ ʠʣʨװװʣʞʵʵ.  

 ʍʘʡʛʫʫʣʳʥ ʷʚʮʘʜ ʦʨʜʳʥ ʪʘʣʙʘʡʜ (6 ʢʤ2) 

ʭʦʦʨʦʥʜʦʦ 125 ʤ-ʠʡʥ ʞʠʛʜ ʟʘʡʪʘʡ ʤʘʛʠʩʪʨʘʣ ʩʫʚʘʛ 

ʤʘʣʪʘʞ, ʪװװʥʠʡ ʛʝʦʣʦʛʠʡʥ ʙʠʯʠʛʣʵʣʠʡʛ 1:2000-ʥʳ 

ʛʝʦʣʦʛʠʡʥ ʪʦʡʤ ʟʫʨʘʛ ʟʦʭʠʦʭʦʜ ʘʰʠʛʣʘʩʘʥ 

(ʍʦʣʤʝʮʢʠʡ, 1990). 



 

 

 

 

 
1-ʨ ʟʫʨʘʛ. ʕʨʜʵʥʵʪʠʡʥ ʜϮϮʨʛʠʡʥ ʛʝʦʣʦʛʠʡʥ ʪʦʡʤʯʠʣʩʦʥ ʩʭʝʤ ʙʘ ʕʨʜʵʥʵʪʠʡʥ ʦʚʦʦ ʙϮʣʵʛ ʦʨʜʫʫʜʳʥ ʙʘʡʨʰʠʣ 

 

ʆʶʫʪʳʥ ʦʨʜʳʥ Cu-Mo-ʥʳ ʵʨʜʵʩʞʠʣʪ ʥʴ ʵʨʜʵʥʵʪ 

ʧʦʨʬʠʨ ʙװʨʜʣʠʡʥ 1 ʙʘ 2-ʨ ʰʘʪʥʳ ʛʨʘʥʦʜʠʦʨʠʪʪʦʡ 

ʭʘʤʘʘʨʘʣʪʘʡʛʘʘʨ ʪʘʨʭʩʘʥ. ʕʨʜʵʩʞʠʣʪ ʥʴ ʵʨʜʵʥʵʪ 

ʧʦʨʬʠʨ ʙװʨʜʣʠʡʥ ʠʥʪʨװʟʠʚװװʜʪʘʡ ʭʠʣʣʵʞ ʦʨʰʠʭ 

ʉʵʣʵʥʛʵ ʙװʨʜʣʠʡʥ ʛʨʘʥʦʜʠʦʨʠʪ (ʪʘʣʙʘʡ ʙװʨʪ) ʙʦʣʦʥ 

ʉʵʣʵʥʛʵ ʙװʨʜʣʠʡʥ ʛʨʘʥʠʪʘʜ (ʆʶʫʪ ʜʵʵʨ) ʭʵʜʵʥ ʘʨʚʘʥ 

ʤʝʪʨ ʪʘʣʙʘʡʛ ʙװʨʭʵʞ ʪʘʨʭʘʥʘ (2-ʨ ʟʫʨʘʛ).  

 
2-ʨ ʟʫʨʘʛ. a) ʉʵʣʵʥʛʵ ʙϮʨʜʣʠʡʥ ʛʨʘʥʠʪ; b) ʉʵʣʵʥʛʵ ʙϮʨʜʵʣ 

ʛʨʘʥʦʜʠʦʨʠʪ (GDS); c) ʕʨʜʵʥʵʪ ʙϮʨʜʵʣ ʛʨʘʥʦʜʠʦʨʠʪ ï ʪϮʨϮϮ Ϯʝ 

ʰʘʪ; d) ʕʨʜʵʥʵʪ ʙϮʨʜʵʣ ʧʦʨʬʠʨʣʦʛ ʛʨʘʥʦʜʠʦʨʠʪ ï ʜʫʥʜ ʰʘʪ. 

 

ʇʣʘʛʠʦʢʣʘʟ ʧʦʨʬʠʨʠʡʥ ʜʵʣ ʩʫʜʣʫʫʜʳʥ ᴇʨʛᴇʥ ʥʴ 2-5 

ʤ ʭʵʣʙʵʣʟʜʵʛ ʙʘ ʕʨʜʵʥʵʪ ʧʦʨʬʠʨ ʙװʨʜʵʣ ʙʘ ʉʵʣʵʥʛʵ 

ʙװʨʜʣʠʡʥ ʯʫʣʫʫʣʛʫʫʜʳʛ ʟװʩʜʵʛ (ɸʣʪʘʥʭʫʷʛ, 2023). 

ʕʨʜʵʩʞʠʣʪ ʙʘ ʩʪʨʫʢʪʫʨ: ʆʶʫʪʳʥ ʭʵʩʛװװʜʵʜ 

ʧʦʨʬʠʨʠʡʥ ʵʨʜʵʩʞʠʣʪʪʵʡ ʭʦʣʙʦʦʪʦʡ װװʩʜʵʛ ʢʚʘʨʮ-

ʣʠʤʦʥʠʪʳʥ (A ʙʘ B ʪᴇʨʣʠʡʥ) ʙʦʣʦʥ ʣʠʤʦʥʠʪ-

ʩʝʨʠʮʠʪʠʡʥ ʭᴇʚᴇᴇʪʵʡ (D ʪᴇʨʣʠʡʥ) ʩʫʜʣʫʫʜʳʥ 

ʜʫʥʜʘʞ ʟʫʟʘʘʥ 0.6 ʩʤ ʙʘʡʥʘ. ʕʜʛʵʵʨ ʩʫʜʣʫʫʜʳʥ 

ʪʘʨʭʘʣʪ ʙʦʣʦʥ ʵʨʯʠʤʞʠʣʪ ʥʴ Cu-Mo ʵʨʜʵʩʞʠʣʪʪʵʡ 

ʥ̫ ʛʪ ʭʦʣʙʦʦʪʦʡ ʙʘʡʜʘʛ. ʊʵʤʜʵʛʣʵʛʜʩʵʥ AB ʪᴇʨʣʠʡʥ 

ʩʫʜʣʫʫʜ ʙʘʨʫʫʥ-ʙʘʨʫʫʥ ʭʦʡʰ ʯʠʛʣʵʣʪʵʡ ʙʫʶʫ 

ʭװʜʨʠʡʥ ʙװʩʠʡʥ ʯʠʛʣʵʣʠʡʥ ʜʘʛʫʫ ʩʫʥʘʞ ʦʨʰʠʥʦ. 

ɿʫʨʘʛʣʘʛʜʩʘʥ ʭʘʛʘʨʘʣ ʙʘ ʰʠʣʞʵʵʩ ʙװʩװװʜ, 

ʪʵʜʛʵʵʨʪʵʡ ʭʦʣʙʦʦʪʦʡ ʘʥ ʮʘʚʫʫʜʳʛ ʨʝʛʠʦʥʘʣʴ 

ʛʝʦʬʠʟʠʢʪʵʡ ʭʘʨʴʮʫʫʣʙʘʣ ʭʦʡʰ-ʫʨʘʛʰ, ʙʘʨʫʫʥ-

ʭʦʡʰ ʯʠʛʣʵʣʪʵʡ ʭʘʛʘʩ ʟʵʨʵʛʮʵʵ ʩʪʨʫʢʪʫʨʳʥ ʝʨᴇʥʭʠʡ 

ʯʠʛʣʵʣ ʘʞʠʛʣʘʛʜʘʥʘ. 

ɻʝʦʭʠʤʠ: ʆʶʫʪʳʥ ʪʘʣʙʘʡʥ ʭʫʚʴʜ ʟװװʥ ʫʨʜʘʘʩ 

ʙʘʨʫʫʥ ʭʦʡʰ ʯʠʛʣʵʣʪʵʡ ʕʨʜʵʥʵʪʠʡʥ ʭװʜʨʠʡʥ 

ʙװʩʠʡʥ ʯʠʛʣʵʣʪʵʡ ʜʘʚʭʘʮʩʘʥ ʛʝʦʭʠʤʠʡʥ ʰʠʤʪ 

ʤʘʛʤʳʥ ʰʠʥʞʠʡʛ װʟװװʣʞ ʙʘʡʥʘ. ʕʜʛʵʵʨ ʪʘʣʙʘʡʜ Cu 

- Mo ᴇʥʜᴇʨ ʛʘʞʠʣ ʦʨʦʥ ʟʘʡʥ ʭʫʚʴʜ ʟװװʥ ʫʨʜʘʘʩ 

ʙʘʨʫʫʥ ʭʦʡʰ ʯʠʛʣʵʥ Mn ʙʦʣʦʥ Zn ʰʘʚʭʘʛʜʩʘʥ 

ʫʪʛʫʫʜ ʜʵʵʨ ʜʘʚʭʮʘʞ ʙʘʡʨʣʘʥʘ. ʆʶʫʪʳʥ ʪʘʣʙʘʡʥ 

ᴇʥʜᴇʨ Cu-Mo ʛʘʞʠʣ ʥʴ Sb ʙʦʣʦʥ As ʛʘʞʣʫʫʜʪʘʡ 

ʜʘʚʭʘʮʥʘ. ʃʠʪʦʛʝʦʭʠʤʠʡʥ ʭʫʚʠʨʣʳʥ װʨ ʜװʥʛʵʵʩ 

ʭʘʨʚʘʣ ʆʶʫʪʳʥ ʪʘʣʙʘʡʜ ʙʘʨʫʫʥ ʭʦʡʜ ʙʦʣʦʥ ʟװװʥ 

ʫʨʜ ʭʵʩʛװװʜʵʵʨ ʧʦʪʘʩʩʠʢ (ʙʠʦʪʠʪ-ʢ ʭʵʵʨʠʡʥ ʞʦʥʰ) 

ʙʦʣʦʥ ʬʠʣʣʠʢ (ʤʫʩʢʦʚʠʪ) ʭʫʚʠʨʣʳʥ ʙװʩװװʜ 

ʷʣʛʘʛʜʩʘʥ. ʆʶʫʪʳʥ ʪʘʣʙʘʡʜ ʷʣʛʘʨʩʘʥ Te ʛʘʞʠʣ, 

ʧʦʪʘʩʩʠʢ ʭʫʚʠʨʣʳʥ ʮᴇʤ ʥʴ ʧʦʨʬʠʨʠʡʥ ʩʠʩʪʝʤʠʡʥ 

ʭʘʨʴʮʘʥʛʫʡ ʛװʥʠʡ ʪװʚʰʥʠʡʛ ʟʘʘʞ ʙʘʡʥʘ. 

ʍʫʚʠʨʘʣ: ʇʦʨʬʠʨʠʡʥ ʩʠʩʪʝʤʜ ʪװʛʵʵʤʵʣ 

ʪʦʭʠʦʣʜʜʦʛ ʧʨʦʧʠʣʠʪʠʢ (ʭʣʦʨʠʪ-ʵʧʠʜʦʪ-ʩʤʝʢʪʠʪ-

ʢʘʨʙʦʥʘʪ), ʬʠʣʣʠʢ (ʤʫʩʢʦʚʠʪ), ʘʨʛʠʣʣʠʪʞʠʭ 

(ʢʘʦʣʠʥʠʪ-ʤʫʩʢʦʚʠʪ), ʮᴇʤʜᴇᴇ ʧʦʪʘʩʩʠʢ (ʙʠʦʪʠʪ-ʂ-

ʞʦʥʰ) ʭʫʚʠʨʣʳʥ ʙװʩʣװװʨʞʠʣʪװװʜ ʪʦʛʪʦʦʛʜʩʦʥ. 



 

 

 

 

ʆʶʫʪʳʥ ʭʵʤʞʵʵʥʜ ʪʦʛʪʦʦʛʜʩʦʥ ʬʠʣʣʠʢ ʭʫʚʠʨʘʣ 

ʠʣװװ ʪװʛʵʵʤʵʣ ʙʫʶʫ 5 ʭ 3 ʢʤ ʭװʨʪʵʣ ʪʘʣʙʘʡʛ 

ʭʘʤʘʨʥʘ. װתʥʪʵʡ ʫʷʣʜʘʥ D-ʩʫʜʣʳʥ ʠʣʵʨʮ 

ʪʘʨʭʘʣʪʪʘʡ ʙʘʡʛʘʘ ʥʴ ʵʣʵʛʜʣʠʡʥ ʛʘʜʘʨʛʳʥ ʪװʚʰʠʥʜ 

ʭʘʜʛʘʣʘʛʜʘʞ װʣʜʩʵʥ ʙʘʡʥʘ. 

ʊʝʢʪʦʥʠʢ: ʕʨʜʵʥʵʪʠʡʥ ʭװʜʨʠʡʥ ʜװװʨʛʠʡʥ 

 ʩʵʣʜ ʛʫʨʚʘʥ ʪʦʤ ʪʘʩʨʘʣʪʘʪ ʵʚʜʨʵʣʠʡʥ ʦʛʪʣʦʣʮʦʣװװ

ʪʘʘʪʘʡ ʥᴇʣᴇᴇ װʟװװʣʞ, ʝʨᴇʥʭʠʡ ʪʝʢʪʦʥʠʢʠʡʛ ʭʷʥʘʩʘʥ 

ʙʘʡʥʘ. ʕʜʛʵʵʨ ʥʴ ʫʨʪʨʘʛʪ ʦʡʨ, ᴇʨʛᴇʨᴇʛʪ ʦʡʨ ʙʦʣʦʥ 

ɹʍ ʯʠʛʣʵʩʵʥ ʭʘʛʘʨʘʣ ʙʦʣʥʦ. ʕʜʛʵʵʨʠʡʥ װװʩʵʣ 

ʧʘʣʝʦʟʦʡʜ ʪʘʚʠʛʜʘʞ, ɿʍ ʯʠʛʣʵʣʠʡʥ ʰʘʭʘʣʪʳʥ 

ʥᴇʭʮᴇʣʜ ʪʦʤʦʦʭʦʥ ʭʵʤʞʵʵʥʜ ᴇʨʛᴇʛʜᴇʞ, װװʥʪʵʡ 

ʟʵʨʵʛʮʵʥ ɹʍ ʙʦʣʦʥ ʙʘʨʘʛ ʫʨʪʨʘʛʠʡʥ ʯʠʛʣʵʣʪʵʡ ʘʥ 

ʮʘʚʳʥ ʪʦʨʣʦʣ ʩװʣʞʵʵ װװʩʯʵʵ. ʕʜʛʵʵʨ ʘʥ ʮʘʚ ʮʘʘʰʜʘʘ 

ʫʣʘʤ ʭװʯʪʵʡ ʙʦʣʞ, ʰʘʭʘʣʪʳʥ ʷʚʮʘʜ ʪʦʤʦʦʭʦʥ 

ʭʘʛʘʨʘʣʜ ʰʠʣʞʩʵʥ. װתʥʠʡ װʨ ʜװʥʜ ʕʨʜʵʥʵʪʠʡʥ 

ʭװʜʨʠʡʥ ʜװװʨʵʛ ɹʘʨʫʫʥ ʭʦʡʜ, ʊᴇʚ, ɿװװʥ-ʋʨʜ ʙʫʶʫ 

ʆʶʫʪ ʛʤ ʙʣʦʢʫʫʜʘʜ ʭʫʚʘʘʛʜʩʘʥ. װתʥʵʵʩ ʆʶʫʪʳʥ 

ʙʣʦʢ ʥʴ ᴇᴇʨᴇᴇʩᴇᴇ ʙʘʨʫʫʥ ʭʦʡʰ ʦʨʰʠʭ ʊᴇʚʠʡʥ 

ʦʨʜʦʦʩ ʟװװʥ ʭʦʡʰ ʯʠʛʣʵʣʠʡʥ ʭʘʛʘʨʣʳʥ ʙװʩʵʵʨ 

ʪʫʩʛʘʘʨʣʘʛʜʘʥʘ. ʕʥʵ ʭʘʛʘʨʣʳʥ ʙװʩ ʥʴ ʏʠʥʛʠʣʠʡʥ 

ʛʦʣʳʥ ᴇʨʛᴇʥ ʭᴇʥʜʠʡʛᴇᴇʨ ʜʘʤʞʠʭ ʙᴇʛᴇᴇʜ ʫʛ ʭᴇʥʜʠʡʥ 

ɿʘʚʩʘʨʳʥ ʭʵʤʵʵʥ ʥʵʨʰʩʵʥ ᴇᴇʨ ʥʵʛʵʥ ʠʣʨʵʣʠʡʛ 

ʷʣʛʘcʘʥ ʙʘʡʥʘ. ʕʥʜ ʜʫʨʜʘʞ ʙʫʡ ʩʫʣʘʨʩʘʥ ʙʫʶʫ 

ʥʵʚʯʠʤʪʛʠʡ ʙװʩʵʜ ʉʵʣʵʥʛʠʡʥ ʙʦʣʦʥ ʕʨʜʵʥʵʪʠʡʥ 

ʠʥʪʨʫʟʠʚ ʙװʨʜʣʠʡʥ ʯʫʣʫʫʣʘʛ ʜʵʩ ʜʘʨʘʘʣʘʥ ʥʵʚʪʨʵʥ 

ʦʨʩʦʥ ʙʘʡʜʘʛ. ɹʘʨʘʛ ʫʨʪʨʘʛʠʡʥ ʯʠʛʣʵʣʪʵʡ ʪʘʩʨʘʣʪʘʪ 

ʵʚʜʨʵʣװװʜ ʥʴ ʭʘʘʣʪʪʘʡ ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʵʜʛʵʵʨʠʡʥ 

 ʩʵʥ ʭʵʣʙʵʨʞʩʵʥ ʭʫʛʘʮʘʘ ʘʨʘʡ ʭʦʞʫʫ, ʙʘʨʘʛʮʘʘʣʙʘʣװװ

ɸʣʴʧʠʡʥ ʪʝʢʪʦʥʠʢ ʭᴇʜᴇʣʛᴇᴇʥʠʡ װװʩʣʵʵʨ ʪʦʭʠʦʞ, 

ʆʶʫʪʳʥ ʦʨʜ װװʩʣʠʡʥ ʪᴇʛʩʛᴇʣʠʡʥ ʙʫʶʫ 

ʭװʜʵʨʞʠʣʪʠʡʥ ʜʘʘʨʘʘʭ װʝ ʰʘʪʘʥʜ ʯʫʭʘʣ װװʨʵʛ 

ʛװʡʮʵʪʛʵʩʵʥ. 

 

ʍɸʁɻʋʋʃʓʅ ᴆʈᴆʄɼʃᴆɻʀʁʅ ɸɾʀʃ 

ʋʨʴʜʯʠʣʩʘʥ ʭʘʡʛʫʫʣ: ʆʶʫʪʳʥ ʪʘʣʙʘʡʥ 

ʫʨʴʜʯʠʣʩʘʥ ʭʘʡʛʫʫʣʜ ʥʠʡʪ 39 ʮʦʦʥʦʛʠʡʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʛ ɿʀʌ-650M, ʉʂɹ-4 ʤʘʨʢʠʡʥ ʪʦʥʦʛ 

ʪᴇʭᴇᴇʨᴇʤʞ ʘʰʠʛʣʘʥ ʛװʡʮʵʪʛʵʞʵʵ (1-ʨ ʭװʩʥʵʛʪ). 

ʊʝʭʥʦʣʦʛʠʡʥ ʭʫʚʴʜ ʛʝʦʣʦʛʠʡʥ ʜʘʘʣʛʘʚʨʘʘʨ 

ʮʦʦʥʦʛʦʦʩ ʜʵʵʞ ʘʚʘʭ, ʜʵʵʞʠʡʥ ʛʘʨʮ 70%-ʩ ʙʘʛʘʛװʡ 

ʙʘʡʥʘ ʛʵʞ ʟʦʨʴʩʦʥ ʙʘʡʥʘ. 

ʍʘʤʛʠʡʥ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʛʜʜʵʛ ʉɸ-5 ʙʠʪ ʘʰʠʛʣʘʥ 

(112-132 ʤʤ-ʠʡʥ ʜʠʘʤʝʪʨʪʵʡ) 0-8ʤ-ʠʡʥ ʛװʥʜ ʭʫʫʨʘʡ 

ᴇʨᴇʤʜʣᴇʛ ʭʠʡʥ ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥ ʩʫʫʣʛʘʥ ʮʘʘʰ 

ᴇʨᴇʤʜʣᴇʛʠʡʛ 93-76 ʤʤ-ʠʡʥ ʜʠʘʤʝʪʨʪʵʡ (O1Aʏɻ, 

O2ʀɿɻ, ʆ1ɸɿ, ʆ1ɸ4, ʆ2ʀɿɻ, ʆ2ʀ4ɻ, ɹʉ-18 

ʪᴇʨʣʠʡʥ) ʘʣʤʘʟʘʥ ʭʦʰʫʫ ʘʰʠʛʣʘʥ 50-80 ʤʝʪʨʪ 

ᴇʨᴇʤʜʣᴇʛ ʭʠʡʞ ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥ ʩʫʫʣʛʘʞ, 59 ʤʤ-

ʠʡʥ ʜʠʘʤʝʪʨʪʵʡ (ʈʉɸ-59, PCA-I-09, ʆ1ɸɿ ʆ1ɸ4, 

ʆ2ʀɿɻ, ʂ-01, ʂ-08, ɹʉ-09 ʪᴇʨʣʠʡʥ) ʘʣʤʘʟʘʥ ʭʫʰʫʫ 

ʘʰʠʛʣʘʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʛ ʪᴇʩʣʠʡʥ ʛװʥʜ 

ʭװʨʛʵʞʵʵ. 

 93-76 ʤʤ-ʠʡʥ ʜʠʘʤʝʪʨʪʵʡ ᴇʨᴇʤʜʣᴇʛʠʡʛ ʛʠʜʨʦ 

ʮʦʭʠʣʪʦʪ (ʫʩʘʥ ʮʦʭʠʣʪʪʦʡ), ʵʞʝʢʪʦʨ (ʫʨʚʫʫ 

ʫʛʘʘʣʛʘʪ) ʘʰʠʛʣʘʥ ʛװʡʮʵʪʛʵʩʵʥ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʪʫʭʘʡʥ 

 .ʝʠʡʥ ʭʘʤʛʠʡʥ ʦʥʦʚʯʪʦʡ ʘʨʛʘ ʙʘʡʩʘʥװ

ʊʘʣʙʘʡʜ ᴇʨᴇʤʜʣᴇʛ ʭʠʡʭ ʭʘʤʛʠʡʥ װʨ ʜװʥʪʵʡ ʘʨʛʘ 

ʙʦʣ ʉʉʂ-59 ʘʨʛʘʯʣʘʣʳʛ  ʘʰʠʛʣʘʭ ʷʚʜʘʣ ʙʘʡʩʘʥ 

ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʭʫʨʜ, ʜʵʵʞʠʡʥ ʛʘʨʮʳʛ 

ʥʵʤʵʛʜװװʣʞ ʙʘʡʩʘʥ. ʉʉʂ-59-ʠʡʛ ʘʰʠʛʣʘʩʥʘʘʨ 

ʜʵʵʞʠʡʥ ʛʘʨʮʳʛ ʵʞʝʢʪʦʨ (ʫʨʚʫʫ ʫʛʘʘʣʛʘʪ)-ʪʘʡ 

ʭʘʨʴʮʫʫʣʘʭʘʜ ʦʡʨʦʣʮʦʦʛʦʦʨ 10%-ʠʘʨ ʥʵʤʵʛʜװװʣʞ 

ʙʘʡʩʘʥ. ʉʉʂ-ʠʡʥ ʜʘʚʫʫ ʪʘʣ ʥʴ ʜʵʵʞʠʡʥ ʛʘʨʮ, 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʭʫʨʜ ʥʵʤʵʛʜʵʞ, ʮʦʦʥʦʛʠʡʥ 

ʛʝʦʬʠʟʠʢʠʡʥ ʩʫʜʘʣʛʘʘʛ ʭʵʚʠʡʥ ʷʚʫʫʣʘʭ ʷʚʜʘʣ ʶʤ. 

 
ʋʈʔɼʏʀʃʉɸʅ ʍɸʁɻʋʋʃʓʅ ᴆʈᴆʄɼʃᴆɻʀʁʅ ɸʈɻʋʋɼ  

1-ʈ ʍϭʉʅʕɻʊ. 

ɸʰʠʛʣʘʩʘʥ 

ʭʫh ʫʫʥʳ 

ʪᴇʨᴇʣ 

ʊʵʥʭʣʵʛʠʡʥ 

ʘʯʘʘʣʘʣ ʂɻʉ 

ʕʨʛʵʣʪʠʡʥ 

ʭʫʨʜ, ʦʙ/ʤʠʥ 

ʋʛʘʘʭ 

ʰʠʥʛʵʥʠʡ 

ʭʵʨʵʛʣʵʵ, 

ʣ/ʤʠʥ 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʜʠʘʤʝʪʨ, ʤʤ 

59 76 59 76 59 76 

ɼʘʥ ʜʵʵʞʠʡʥ 

ʷʥʜʘʥʪʘʡ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʩʫʤ 

800 1000 400 300 40 60 

1200 1500 700 600 60 100 

ʋʩʘʥ 

ʮʦʭʠʣʪʦʪ 

(ʛʠʜʨʦʫʜʘʨʥʠʢ), 

ʫʨʚʫʫ 

ʫʛʘʘʣʛʘʪ ʩʫʤ 

800 1000 400 300 60 80 

1200 1500 700 600 100 120 

ɼʵʵʞ 

ʩʫʛʘʣʘʛʯʪʘʡ 

(ʉʉʂ) 

1000   700   30   

1500   1100   40   

 

ʋʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʘʰʠʛʣʘʣʪ: ʫʩ, ʂʄʎ ʜʵʵʨ 

ʩʫʫʨʠʣʩʘʥ ʰʘʚʘʨ ʙʘʛʘʪʘʡ ʧʦʣʠʤʝʨ ʫʫʩʤʘʣ, ʉʄɸɼ 

ʙʘ ʕʅ-4 ʜʵʵʨ ʩʫʫʨʠʣʩʘʥ ʵʤʫʣʴʩʠʡʥ ʫʫʩʤʘʣ. 

ʋʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʘʣʜʘʣʪ ʙʦʣʦʥ ʮʦʦʥʦʛʠʡʥ 

ʭʘʥʘʥʳ ʥʫʨʘʣʪʳʛ ɹʉʉ ʛʠʧʘʥ, ʧʦʣʠʘʢʨʠʣʘʤʠʜ, 

ʰʠʥʛʵʥ ʰʠʣʠʡʛ ʮʝʤʝʥʪʣʵʭ ʤʘʪʝʨʠʘʣ ʙʦʣʛʦʥ 

ʘʰʠʛʣʘʩʘʥ ʙʘʡʥʘ. 

 

ᴆʈᴆʄɼʃᴆɻʀʁʅ ʄʕɼʕʕ 

2-ʈ ʍϭʉʅʕɻʊ. 

ɸʞʣʳʥ ʪᴇʨᴇʣ, װʟװװʣʵʣʪװװʜ ʅʵʛʞ ʅʠʡʪ 

ᴆʨᴇʤʜʩᴇʥ ʮʦʦʥʦʛ, ʥʠʡʪ 
ʎʦʦʥʦʛ 39 

ʪ.ʤ 11954.7 

 ʥʵʵʩ: ʂʝʨʥʪʵʡ ʪ.ʤ 11096.4װת

ɼʫʥʜʘʞ װʥʜʩʵʥ ʛʘʨʮ, ʥʠʡʪ 
ʪ.ʤ 9260.5 

% 83.4 

 ʩʵʜװʜʨʠʡʥ ʙװʥʵʵʩ: ʍװת
ʪ.ʤ 8127.5 

% 84.4 

ɸʛʫʫʣʘʛʯ ʯʫʣʫʫʣʘʛʪ 
ʪ.ʤ 113 

% 77.1 

50-69% 
ʪ.ʤ 210.4 

% 1.8 

70%-ʠʘʩ ʠʭ 
ʪ.ʤ 9415.9 

% 81.3 



 

 

 

 

ʅʠʡʪ ᴇʨᴇʤʜʩᴇʥ ʮʦʦʥʦʛ (15 ʩʤ-

ʵʵʩ ʠʭ ʢʝʨʥʪʵʡ) 

ʪ.ʤ 430.9 

% 3.6 

5-15ʩʤ 
ʪ.ʤ 3856.2 

% 32.3 

1-5ʩʤ 
ʪ.ʤ 5338.2 

% 44.6 

1ʩʤ-ʘʘʩ ʙʘʛʘ 
ʪ.ʤ 213.6 

% 1.8 

59ʤʤ ʉʉʂ 
ʪ.ʤ 7399.4 

% 63.9 

 

ʎʦʦʥʦʛ ʥʴ ʭʘʟʘʡʣʪ, ʛװʥ, ʟʦʨʠʫʣʘʣʪʘʘʩ ʭʘʤʘʘʨʘʥ 

161.0-500.0 ʤ ʭװʨʪʵʣ ʛװʥʪʵʡ ʙʘʡʩʘʥ ʙʘ ʜʵʵʞʛװʡ 

ᴇʨᴇʤʜʣᴇʛʠʡʛ 152, 132, 112, 93 ʤʤ-ʠʡʥ ʜʠʘʤʝʪʨʪʵʡ 

ʩʵʚʩʛʵʨ ʭʫʨʜʘʩ, ʠʩʵʣʜʵʣʪ, ᴇʛᴇʨʰʠʣ ʠʭʪʵʡ, ʩʫʣ 

ʪʦʛʪʚʦʨʪʦʡ ʯʫʣʫʫʣʘʛʪ 15-60 ʤ-ʠʡʥ ʛװʥʜ, 5-10 ʤ-ʠʡʥ 

ʜʵʵʜ ʭʵʩʵʛʪ ʛװʡʮʵʪʛʵʞʵʵ. ʅᴇᴇʮʠʡʥ ʪʦʦʮʦʦʥʜ ʦʨʩʦʥ 

ʙʘʨʘʛ ʙװʭ ʮʦʦʥʦʛʫʫʜ ʥʴ ʉʉʂ-59 ᴇʨᴇʤʜʣᴇʛᴇᴇʨ 

ʭʠʡʛʜʩʵʥ ʙʘʡʥʘ (2-ʨ ʭװʩʥʵʛʪ).  

ᴆᴇʨ ᴇᴇʨ ʜʠʘʤʝʪʨʪʵʡ ᴇʨᴇʤʜʣᴇʛʠʡʥ װʝʜ ʘʚʩʘʥ 

ᴇʛᴇʛʜʣʠʡʥ ʭʘʨʴʮʫʫʣʘʣʪʳʛ ʭʠʡʛʵʵʛװʡ ʫʯʨʘʘʩ 

ʎʝʥʪʨʘʣʴʥʳʡ ʪʘʣʙʘʡʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ᴇʛᴇʛʜᴇʣʜ 

ʭʘʨʴʮʫʫʣʘʭʘʜ 76 ʤʤ-ʠʡʥ ʜʠʘʤʝʪʨ ʙװʭʠʡ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʤʵʜʵʵʣʣʠʡʥ ʘʛʫʫʣʛʘ ʥʴ ʉʉʂ -59 

ᴇʨᴇʤʜʣᴇʛᴇᴇʩ ʜʦʦʛʫʫʨ ʙʠʰ ʙʘʡʣʘʘ. ʊװװʥʠʡ ʪᴇʣᴇʚ 

ʙʘʡʜʣʳʥ ʭʫʚʴʜ 5-15 ʩʤ-ʠʡʥ ʭʵʣʪʵʨʭʠʡ ʥʴ 

ʦʡʨʦʣʮʦʦʛʦʦʨ 77%, 1 ʩʤ-ʵʵʩ ʙʘʛʘ 5.4%-ʠʡʛ, 15 ʩʤ-ʵʵʩ 

ʜʵʵʰ ʫʨʪʪʘʡ ʜʵʵʞʠʡʥ ʜʫʥʜʘʞ ʛʘʨʮ ʥʴ 83.4% ʙʘʡʥʘ. 

50%-ʩ ʙʘʛʘ ʜʵʵʞʠʡʥ ʛʘʨʮʪʘʡ ᴇʨᴇʤʜʣᴇʛ 0.8%, 50-69% 

ʜʵʵʞʠʡʥ ʛʘʨʮʪʘʡ ᴇʨᴇʤʜʣᴇʛ 15.8%, 77.1%-ʠʡʥ 

ʜʵʵʞʠʡʥ ʛʘʨʮʪʘʡ ᴇʨᴇʤʜʣᴇʛ ʥʴ 84.4% ʪʫʩ ʪʫʩ ʙʘʡʥʘ.  

ɼʵʵʞʠʡʥ ʛʘʨʮʳʛ ʥʵʤʵʛʜװװʣʵʭʠʡʥ ʪʫʣʜ ʜʘʨʘʘʭ 

ᴇʨʤʠʡʥ ʪʝʭʥʦʣʦʛʠʡʛ ʘʰʠʛʣʘʞʵʵ. װתʥʜ: 

- ᴆʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠʡʥ 64% ʥʴ ʉʉʂ-59 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠ 

- ɸʥ ʮʘʚ, ʪʝʢʪʦʥʠʢ ʵʚʜʨʵʣʪʵʡ ʭʵʩʵʛʪ 0.3-0.6 ʤ-ʠʡʥ 

ʙʦʛʠʥʦ ᴇʨᴇʤʜʣᴇʛ 

- 76 ʤʤ-ʪʵʡ ᴇʨᴇʤʜʣᴇʛʪ ʵʞʝʢʪʦʨ 

- ɸʰʠʛʣʘʩʘʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠ ʥʴ ʜʵʵʞʠʡʛ 

ʙװʪʵʥ ʙʘʨʴʞ ʛʘʨʛʘʭ ʙʦʣʦʤʞʪʦʡ ʙʦʣʛʦʜʦʛ. ʀʡʤ 

ʫʯʨʘʘʩ ʰʘʚʘʨ ʟʫʫʨʤʘʛ ʘʰʠʛʣʘʘʛװʡ. ᴆʤʥᴇʭ ʩʫʜʣʘʘʯʠʜ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʷʚʮʘʜ ʩʦʥʛʦʤʦʣ ʵʣʵʛʜʣʠʡʥ ʫʪʛʳʛ 

(k=1.07) ʝʨʜʠʡʥ ʛʵʞ ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʘ ʥᴇᴇʮʠʡʥ 

ʪʦʦʮʦʦʥʜ ʭʘʤʘʘʨʘʭʛװʡ ʛʵʞ װʟʩʵʥ ʙʘʡʥʘ. 

ʅʘʨʠʡʚʯʠʣʩʘʥ ʭʘʡʛʫʫʣ: ʆʶʫʪʳʥ ʪʘʣʙʘʡʥ 

ʥʘʨʠʡʚʯʠʣʩʘʥ ʭʘʡʛʫʫʣʜ ʥʠʡʪ 69 ʮʦʦʥʦʛʠʡʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʛ SANDVIK DE-810, SUNHAN SH-9000 

ʤʘʨʢʠʡʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ ʘʰʠʛʣʘʥ ʜʵʵʞ 

ʩʫʛʘʣʘʛʯʪʘʡ ʙʘʛʘʥʘʪ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʘʘʨ 

ʛװʡʮʵʪʛʵʩʵʥ. 

ɻʝʦʣʦʛʠ ʭʘʡʛʫʫʣʳʥ ᴇʨᴇʤʜʣᴇʛʪ ʠʭʵʚʯʣʵʥ ʜʵʵʞ 

ʩʫʛʘʣʘʛʯʪʘʡ ʙʘʛʘʥʘʪ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʳʛ ʘʰʠʛʣʘʭ ʙʘ 

ʰʠʥʛʵʥʵʵʨ ʮʦʦʥʦʛʠʡʛ ʮʵʚʵʨʣʵʭ ʘʨʛʳʛ ʭʵʨʵʛʣʵʜʵʛ. 

ʕʥʵ ʪʫʩʛʘʡ ʥʘʡʨʣʘʛʘ, ʘʛʫʫʣʛʘ ʙװʭʠʡ ʙʵʣʪʛʵʩʵʥ 

ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡʛ (ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥ) ʛʘʟʨʳʥ 

ʛʘʜʘʨʛʫʫʛʘʘʩ ʰʘʭʫʫʨʛʳʥ  ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʰʘʭʘʥ, 

ʰʘʭʘʛʜʩʘʥ ʰʠʥʛʵʥ ʮʦʦʥʦʛʠʡʥ ʤᴇʨʛᴇʮʛᴇᴇʩ 

ʙʫʪʣʘʛʜʩʘʥ ʯʫʣʫʫʣʛʠʡʥ װʨʪʩʠʡʛ ʭᴇʚװװʣʵʥ ʛʘʨʛʘʥʘ (3-

ʨ ʟʫʨʘʛ). ʎʦʦʥʦʛ ʥʵʚʪʨʵʣʪʠʡʥ װʝʜ ʙʫʪʣʘʛʜʩʘʥ 

ʯʫʣʫʫʣʛʠʡʥ װʨʪʩʠʡʛ ʮʵʚʵʨʣʵʭ ʥʴ ᴇʨᴇʤʜʣᴇʛʠʡʥ װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʳ ʩʘʣʰʛװʡ ʙװʨʵʣʜʵʭװװʥ ʭʵʩʵʛ ʥʴ ʶʤ. 

ʍʵʨʵʚ ʮʦʦʥʦʛʠʡʥ ʤᴇʨʛᴇʮᴇʛʪ װװʩʩʵʥ װʨʪʵʩ 

ʮʚɻʵʨʣʵʛʜʵʥ, ʟᴇᴇʛʜᴇᴇʛװʡʛʵʵʩ ʪʵʜʛʵʵʨ ʥʴ ʜʘʭʠʥ 

ʙʫʪʣʘʛʜʘʞ, ʜʘʛʪʘʨʰʠʥ ʥʷʛʪʘʨʯ ʮʦʦʥʦʛʠʡʥ 

ʛװʥʟʛʠʡʨʵʣʪ ʫʜʘʘʰʠʨʯ, ʘʘʞʠʤʜʘʘ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʩʫʤ 

ʟʦʛʩʦʭ ʙʘʡʜʘʣʜ ʭװʨʵʭʵʵʩ ʛʘʜʥʘ װʟװװʨʠʡʥ ʙʘʛʘʞ 

ʘʤʘʨʭʘʥ ʵʣʵʛʜʵʭ, ʰʘʪʘʭ ʟʵʨʵʛ ʭװʥʜʨʵʣװװʜ װװʩʵʭ 

ʥᴇʭʮᴇʣʠʡʛ װװʩʛʵʜʵʛ. 

 
3-ʨ ʟʫʨʘʛ. ϹʨϺʤʜʣϺʛʠʡʥ ʘʨʛʘʯʣʘʣ 

2023-2025 ʦʥʜ ʛװʡʮʵʪʛʵʭ ʥʘʨʠʡʚʯʠʣʩʘʥ 

ʭʘʡʛʫʫʣʳʥ ʘʞʣʳʥ ʭװʨʵʵʥʜ װʡʣʜʚʵʨʠʡʥ ʪʦʛʪʚʦʨʪʦʡ 

 ʡʣ ʘʞʠʣʣʘʛʘʘʛ ʭʘʥʛʘʭ, ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʩʪʨʘʪʝʛʠʡʥװ

ʪᴇʣᴇʚʣᴇʣʪʠʡʥ װʥʜʩʵʥ ʯʠʛʣʵʣʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ, 

ʙʵʣʪʛʵʛʜʩʵʥ ʭװʜʨʠʡʥ ʥᴇᴇʮ, ʙʘʷʣʛʠʡʛ ʥʵʤʵʛʜװװʣʵʭ, 

ʥᴇᴇʮʠʡʥ ʟʵʨʵʛʣʵʣʠʡʛ ʘʭʠʫʣʘʭ ʥʘʨʠʡʚʯʠʣʩʘʥ 

ʭʘʡʛʫʫʣʳʥ ʘʞʣʳʛ ʩʠʩʪʝʤʪʵʡʛʵʵʨ ʷʚʫʫʣʘʭʘʘʨ ʥʠʡʪ 

36500 ʪʫʫʰ ʤʝʪʨ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʠʣ ʛװʡʮʵʪʛʵʩʵʥ. 

ʕʥʵ ʫʜʘʘʛʠʡʥ ʭʘʡʛʫʫʣʳʥ ʘʞʣʳʛ ᴇʤʥᴇʭ 

ʭʘʡʛʫʫʣʳʥ ʰʫʛʘʤʳʥ ʜʘʛʫʫ ʙʦʩʦʦ, ᴇʤʥᴇʭ ʭʘʡʛʫʫʣʳʥ 

ʰʫʛʘʤʫʫʜʳʥ ʜʫʥʜʫʫʨ ʰʠʥʵ ʭʘʡʛʫʫʣʳʥ ʰʫʛʘʤ 

 ʩʛʵʞ ɹʋ 215 ʯʠʛʣʵʣʜ, 75 ʭʵʤʠʡʥ ʥʘʣʫʫʪʘʡʛʘʘʨ 920װװ

ʤʝʪʨʠʡʥ ʪװʚʰʠʥ ʭװʨʪʵʣ 60ʭ60 ʪʦʨʣʦʣʦʦʨ, 560 

ʤʝʪʨʠʡʥ ʪװʚʰʠʥʜ ʭװʨʪʵʣ ʥᴇᴇʮ ʪʦʦʮʦʭʦʦʨ ʪᴇʣᴇʚʣᴇʞ 

ʛװʡʮʵʪʛʵʩʵʥ. 

ʎʦʦʥʦʛʫʫʜʳʛ ʪᴇʣᴇʚʣᴇʭʜᴇᴇ ᴇʤʥᴇʭ ʩʫʜʘʣʛʘʘʥʳ 

ʘʞʣʳʥ ʮʘʭʠʣʛʘʘʥ ʪʫʡʣʰʨʘʣʳʥ ʙʣʦʢ ʟʘʛʚʘʨʯʣʘʣʘʘʩ 

20-50 ʛʵʩʵʥ ʪʫʡʣʰʨʘʣʳʥ ʫʪʛʘ ʭװʜʨʠʡʥ ʙʠʝʪʠʡʛ ʟʘʘʞ 

ʙʘʡʥʘ ʛʵʞ װʟʵʥ ʭʘʡʛʫʫʣʳʥ ʰʫʛʘʤ ʮʦʦʥʦʛ ʭʦʦʨʦʥʜʳʥ 

ʟʘʡʛ ʭʘʨʛʘʣʟʘʥ ʙʦʣʦʤʞʪʦʡ ʉ ʟʵʨʵʛʣʵʣʠʡʥ ʥᴇᴇʮʠʡʛ 

ʙʦʜʠʪʦʡ ɺ ʟʵʨʵʛʣʵʣʠʡʥ ʥᴇᴇʮ ʨװװ ʥʵʤʵʭʵʵʨ ʪʦʦʮʩʦʥ. 

ʀʩʵʣʜʩʵʥ ʭװʜʨʠʡʥ ʪװʚʰʠʥʜ PQ ʭʵʤʞʵʵʪʵʡ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʠʣ ʭʠʡʛʜʵʥʵ. 920 ʤʝʪʨʠʡʥ ʪװʚʰʠʥ 

ʭװʨʪʵʣ HQ ʜʠʘʤʝʪʨʪʵʡ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʠʣ ʭʠʡʩʵʥ 

(ʍװʩʥʵʛʪ 3). 
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PQ 

(122) 

0-50 3200-3500 300-350 
Aus gell, 

aus troll 
45-50 

50-100 3200-3500 400-450 
Aus gell, 

aus troll 
45-50 

HQ 

(95.6) 

100-200 2500-3000 600-700 CR-650 40-50 

200-300 2500-3000 600-700 CR-650 40-50 

300-400 2500-3000 600-700 CR-650 40-50 

400-500 2500-3000 600-700 CR-650 40-50 

 

 ʎʘʭʠʣʛʘʘʥ ʪʫʡʣʰʨʘʣʳʥ ʘʨʛʘ ʥʴ 600 ʤʝʪʨʠʡʥ 

ʛװʥʵʵʩ ʮʘʘʰ ʤʵʜʵʵʣʵʣ ᴇʛᴇʭʛװʡ ʙʘʡʛʘʘ ʯ ʛʝʦʬʠʟʠʢʠʡʥ 

ʤʵʜʵʵʣʵʣ 500 ʤʝʪʨʵʵʩ ʮʘʘʰ ʭʵʤʞʠʣʪ װʥʵʤʰʠʣ 

ʙʘʛʘʪʘʡ ʙʘʡʜʘʛ. ʋʨʴʜʯʠʣʩʘʥ ʭʘʡʛʫʫʣʳʥ װʨ ʜװʥʛʵʵʩ 

ʭʘʨʘʭʘʜ ʟʘʨʠʤ ʮʦʦʥʦʛ ʭװʜʨʠʡʥ ʙʠʝʪʠʡʛ ʥʵʚʪʵʣʞ 

ʯʘʜʘʘʛװʡ ʭװʜʵʨʞʠʣʪ װʨʛʵʣʞʣʵʭ ʙʦʣʦʤʞʪʦʡ ʛʵʞ 

 ʥʴ ʰʘʣʛʘʭ װװʥ ʨװʟʩʵʥ ʪʫʣ ʙʘʪʘʣʛʘʘʞʫʫʣʘʥ ʛװ

ʟʦʨʠʣʛʦʦʨ ʟʘʨʠʤ ʮʦʦʥʦʛʠʡʛ 800 ʤʝʪʨʠʡʥ ʛװʥʪʵʡʛʵʵʨ 

ᴇʨᴇʤʜʩᴇʥ. 

 ʆʶʫʪʳʥ ʦʨʜʳʥ ʠʩʵʣʜʩʵʥ ʭװʜʵʨʪ ʥʘʣʫʫ, 

ʩʫʣʴʬʠʜʳʥ ʭװʜʵʨʪ ʭʵʚʪʵʵ ʤʘʣʪʘʣʪʳʛ 2024 ʦʥʜ 

ʥʵʚʪʵʨʯ ʙʘʡʛʘʘ װʝʜ ʤʘʣʪʘʣʪʳʥ ʭʘʥʘʥʜ ʛʝʦʣʦʛʠ-

ʛʝʦʪʝʭʥʠʢʠʡʥ ʩʫʜʘʣʛʘʘ, ʙʘʨʠʤʪʞʫʫʣʘʣʪʳʛ 

ʥʘʨʠʡʚʯʠʣʩʘʥ ʭʘʡʛʫʫʣʳʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʷʚʮʘʜ 

ʯʫʣʫʫʣʛʠʡʥ ʭʘʛʘʨʘʣ, ʙʫʪʨʘʣʪʘʡ ʭʘʨʴʮʫʫʣʘʥ, 

ʙʦʜʠʪʦʦʨ ʩʫʜʣʘʭ ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʦʜ ʙʘʡʥʘ. 

ɼʵʵʞʠʡʥ ʛʘʨʮ: ʋʨʴʜʯʠʣʩʘʥ ʭʘʡʛʫʫʣʳʥ װʝʜ  

ʘʰʠʛʣʘʞ ʙʘʡʩʘʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠʦʩ ʭʘʤʘʘʨʯ 

ʠʭʜʵʵ 10.2 ʤ ʭװʨʪʵʣ, ʜʫʥʜʞʘʘʨ 1.89 ʤ ʜʘʨʞ ʜʫʥʜʞʘʘʨ 

1.43 ʤ ʜʵʵʞ ʘʚʯ ʙʘʡʩʘʥ ʙʫʶʫ 77.5%-ʠʡʥ ʜʵʵʞʠʡʥ 

ʛʘʨʮʪʘʡ  ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʠʣ ʷʚʫʫʣʞ ʙʘʡʩʘʥ. 

ʅʘʨʠʡʚʯʠʣʩʘʥ ʭʘʡʛʫʫʣʳʥ װʝʜ  ʠʭʜʵʵ  3.1 ʤ ʭװʨʪʵʣ, 

ʜʫʥʜʞʘʘʨ 1.48 ʤ ʜʘʨʞ ʜʫʥʜʞʘʘʨ 1.48 ʤ  ʜʵʵʞ ʘʚʯ 

ʙʘʡʩʘʥ ʙʫʶʫ 99.95%-ʠʡʥ, ʵʥʜ ʠʩʵʣʜʩʵʥ ʭװʜʵʨʪ 

98,88%, ʘʥʭʜʘʛʯ ʩʫʣʴʬʠʜʳʥ ʭװʜʵʨʪ 98,49% ʙʦʣʦʭ ʥʴ 

ʪʦʛʪʦʦʛʜʣʦʦ. ʅʵʛ ʮʦʦʥʦʛʪ ʛʝʦʣʦʛʠʡʥ ʪʦʛʪʦʮ ʘʥ, 

ʮʘʚʘʘʩ ʭʘʤʘʘʨʯ ʠʭʜʵʵ 2 ʫʜʘʘ ʜʵʵʞ ʘʣʜʩʘʥ ʥʴ 

ʙʘʨʠʤʪʞʫʫʣʘʛʜʩʘʥ ʙʘʡʥʘ. 

 

ɼתɻʅʕʃʊ 

ʆʶʫʪʳʥ ʦʨʜʳʥ ʫʨʴʜʯʠʣʩʘʥ ʭʘʡʛʫʫʣʳʥ װʝʠʡʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠ, ʘʨʛʘ ʘʨʛʘʯʣʘʣ ʥʴ 70%-ʠʘʩ 

ʜʵʵʰ ʯᴇʤʛᴇʥ ʜʵʵʞ ʘʚʘʭ ʟʦʨʠʣʛʦʪʦʡ ʙʘʡʩʘʥ. ɼʵʵʞ 

ʘʣʜʘʣʪ ʭʘʨʴʮʘʥʛʫʡ ʠʭʪʵʡ ʙʘʡʩʘʥ ʥʴ ʜʵʵʞʠʡʥ 

ʪᴇʣᴇᴇʣᴇʭ ʯʘʜʚʘʨʪ ʥᴇʣᴇᴇʣᴇʭ ʭʵʤʞʵʵʥʜ ʙʘʡʩʘʥ ʛʵʞ 

 ʟʵʞ ʙʘʡʥʘ. ʅʘʨʠʡʚʯʠʣʩʘʥ ʭʘʡʛʫʫʣʳʥ ʘʞʣʳʥװ

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠʦʨ ʜʵʵʞʠʡʥ ʛʘʨʮʳʛ 95 

ʭʫʚʠʘʩ ʜʵʵʰ ʘʚʘʭ ʟʦʨʠʣʛʦʪʦʡ ʙʘ ʆʶʫʪʳʥ ʆʨʜʦʜ 

2023-2024 ʦʥʫʫʜʘʜ ᴇʨᴇʤʜᴇʛʜʩᴇʥ ʘʞʣʫʫʜ ʥʴ 99.95%-

ʳʥ ʜʵʵʞʠʡʥ ʛʘʨʮʪʘʡ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʠʣ ʛװʡʮʵʪʛʵʩʵʥ 

ʙʘʡʥʘ. ʕʥʵ ʥʴ ʜʵʵʞʠʡʥ ʙװʭʵʣʣʵʛ ʯʘʥʘʨ ʙʘʛʘʪʘʡ 

(17.2%)-ʳʥ ʭʘʛʘʨʘʣ, ʙʫʪʨʘʣ ʠʭʪʵʡ ʦʨʜʳʥ ʭʫʚʴʜ 

ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ װʟװװʣʵʣʪ ʶʤ. ʅᴇʛᴇᴇ ʪʘʣʘʘʨ 

ʩʫʣʴʬʠʜʳʥ ʭװʜʨʠʡʥ ʠʩʵʣʜʵʣʪ ʥʴ ʢʝʨʥʠʡ ʛʘʨʮʘʜ 

ʥᴇʣᴇᴇʣʜᴇʛ ʙʦʣʦʭ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠʦʩ ʰʘʣʪʛʘʘʣʘʥ ʜʵʵʞʠʡʥ 

ʛʘʨʮ ʩʘʡʞʠʨʯ ʮʘʘʰʣʘʘʜ ʜʵʵʞʠʡʥ ʪᴇʣᴇᴇʣᴇʭ 

ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘ ʥʴ ʥᴇᴇʮʠʡʥ ʪʦʦʮʦʦʣʦʣʜ ʵʝʨʵʛ 

 .ʣʵʣʪ ʙʦʣʞ ʙʘʡʥʘװװʟװ
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Abstract: The selection of drilling fluids type during borehole penetration is influenced by factors such as the type and 

characteristics of the rock formations, as well as the drilling technology used. Nowadays, the variety and application of 

chemical reagents have expanded significantly, tailored to specific geological conditions. The role of drilling fluids in drilling 

operations depends not only on their type, properties, and selection but also on the methodologies employed in their 

preparation. This study focuses on the methodologies for preparing drilling fluids. 

Key words: Drilling fluids, chemical reagents 

The concept of drilling fluid refers to all types of 

working fluids used for the purpose of removing and 

cleaning the drilled cuttings from the borehole. Initially, 

drilling fluids were used to transport the drilled cuttings 

and cool the drill bit. However, over time, as drilling 

operations have progressed into deeper and more 

geologically challenging conditions, including unstable 

formations, the fluids have had to perform multiple 

functions simultaneously. 

In order to adapt to various geological challenges, 

there has been a need to improve the properties of 

drilling fluids, and this has led to the use of additional 

chemicals and reagents. Managing the properties and 

applications of these additives has become essential. 

MSM Group is the official representative of Boart 

Longyear, AMC, and REFLEX, leading global suppliers 

of various mining drilling equipment, in Mongolia. AMC 

provides a wide range of high-quality, environmentally 

friendly drilling fluids for the Mongolian drilling sector. 

For drilling companies in Mongolia, chemical 

reagents for drilling operations are typically purchased 

from countries such as Russia, China, Australia, South 

Korea, Canada, and others. 

Globally, companies that manufacture drilling 

cleaning fluids include Schlumberger, Halliburton, Baker 

Hughes, Weatherford International, Nalco Champion 

(An Ecolab Company), OMNOVA Solutions, Linde 

Group, and AMC, among others. 

AMC forms part of Imdex Limited, a leading mining 

technology company. Imdexôs vision is to be the market 

leader in real-time subsurface intelligence solutions. The 

company delivers leading technologies to the global 

minerals industry and target non-mining markets. The 

company also provides downhole instrumentation, data 

management and analytical software for geological 

modelling via its REFLEX brand. Together AMC and 

REFLEX offer an integrated range of products and 

services to enhance clientsô operations. 

AMC, with over 30 years of history, At AMC we 

develop, manufacture and supply a comprehensive range 

of quality drilling fluids and specialty products to 

mining, water well, HDD, CBM, civil construction and 

tunnelling industries worldwide. These products are 

complemented by our integrated range of equipment, 

which is designed to optimise our clientsô drilling 

operations and reduce environmental impact. 

In this article, we focus on the technology for 

preparing drilling fluids. During drilling operations, the 

preparation of drilling fluids must follow an optimal 

composition and technological process that account for 

the specific geological and technical conditions. Failure 

to adhere to these conditions can result in issues such as 

differential sticking, loss of circulation, swabbing or 

surging, the risk of fracturing the formation, stuck pipe, 

cuttings degradation, hole wall erosion, and hole filling 

problems. These issues are largely due to improper 

preparation of the product, which does not follow the 

recommended guidelines, as well as insufficient mixing 

and blending of the solution. 

The process of preparing drilling fluids involves 

calculating the required chemical reagent concentrations 

and mixing the components in a prescribed sequence. 

The properties of the drilling fluid are significantly 

influenced by the characteristics of the chemical reagents 

used and the methodology employed for fluid 

preparation. These factors play a crucial role in the 

efficiency of borehole penetration. 

There are several key factors to consider when 

preparing drilling fluids. 

1. Water properties: The properties of water have a 

significant impact on the characteristics of the cleaning 

fluid, and three main factors are involved in this: pH, salt 

content, and water hardness. 

¶ Hydrogen ion concentration (pH): The pH 

level of water indicates whether it is acidic or 

alkaline. The scale ranges from 1 to 14, with 

pure water typically having a pH of 7. If the 

pH is below 7, the water is considered acidic, 

and if above 7, it is alkaline. Bentonite mixes 

best with water when the pH is between 8 and 

9, and it exhibits the highest expansion at this 

pH. Additionally, at a pH of 8-9, polymers 

perform optimally. The pH level significantly 

affects sample yield, borehole stability, 

prevention of loss circulation in the borehole, 

and the viscosity of the drilling fluid, making 

it crucial for the preparation of drilling fluids. 



 

 

 

 

¶ Salt content: The salt content in water 

significantly affects the loss circulation in the 

borehole, the thickness of the cake formed on 

the borehole walls, the viscosity of bentonite-

based drilling fluids, and their ability to mix. 

Mineralized water has little effect on dry, 

powdered polymers, but it negatively impacts 

the viscosity of liquid polymers. Water used 

for preparing bentonite-based drilling fluids 

should contain less than 5000 ppm of 

chlorine. 

¶ Hardness: Water containing calcium or 

magnesium ions is referred to as hard water, 

which can complicate the preparation of 

bentonite-based drilling fluids. The 

permissible level of calcium should not 

exceed 100 ppm. Using hard water for 

preparing foaming drilling fluids is 

particularly challenging. When drilling 

through anhydride or certain shale 

formations, drilling fluids are often 

contaminated with calcium. Water with a 

high calcium content increases water loss in 

the borehole and slows the interaction of 

bentonite with water. 

2. Optimal content: To prepare a drilling fluid with the 

appropriate composition for the characteristics of the 

formation being drilled, it is essential to follow the 

ingredient proportions specified in the product datasheets 

for the bentonite, polymer, and other chemical reagents. 

Additionally, when preparing the solution, the order of 

mixing must be followed: the first substance (water) 

should be fully dissolved before adding the next 

(bentonite), and finally the polymer should be added to 

achieve a homogeneous mixture. 

3. Mixing:  The most critical step in preparing drilling 

fluids is the mixing process. Mixing should be carried 

out with a special mixing device for 30-40 minutes, 

which is essential to ensure that the solution is uniformly 

blended. In practice, many companies fail to use proper 

mixing equipment, leading to inconsistent mixtures 

where the solution does not blend evenly, and settling 

occurs after some time. 

4. Monitoring and control:  It is important to regularly 

measure and monitor the properties of the solution 

prepared according to the technological procedure during 

drilling operations. Parameters such as density, viscosity, 

and sand content should be checked every 7-8 hours, and 

the results should be recorded in the drilling operation 

journal. This helps ensure that the solution maintains its 

intended properties throughout the drilling process. 
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 ʉʄʕʃ ʆʈɼʓʅ (ʆɺʆʆʃɻʆ) ᴆʈᴆʄɼʃᴆɻʀʁʅ ʊɽʍʅʆʃʆɻʀʁʅתת

ʉʋɼɸʃɻɸɸ  (ʕʨʜʵʥʵʪʠʡʥ ʦʚʦʦ ʦʨʜʳʥ ʞʠʰʵʵ ʜʵʵʨ) 

ʏʫʣʫʫʥʙʘʘʪʘʨʳʥ ʕʈɼʕʅʕʏʋʃʋʋʅ1, ɻʘʥʩװʭʠʡʥ ʊᴆʈɹʆʃɼ1, ɹʘʪʜʵʣʛʵʨʠʡʥ ʊᴆʈʄᴆʅʍ1, ʕʨʜʵʥʠʡʥ ʕʈɼʕʅʕɹɸʗʈ1  

1ʄʦʥʛʦʣ ʫʣʩ, ʆʨʭʦʥ ʘʡʤʘʛ, ʕʨʜʵʥʵʪ װʡʣʜʚʵʨ ʊᴆתɻ, ɻʝʦʣʦʛʠ ʭʘʡʛʫʫʣʳʥ ʵʢʩʧʝʜʠʮ 

ʍʦʣʙʦʦ ʙʘʨʠʭ ʟʦʭʠʦʛʯʠʡʥ ʠ-ʤʵʡʣ ʭʘʷʛ: erdenechuluun@erdenetmc.mn1 

 

 
ʕʨʜʵʥʵʪʠʡʥ ʦʨʜ ʥʴ ʄʦʥʛʦʣ ʋʣʩʳʥ ʭʘʤʛʠʡʥ ʪʦʤ, 

ʜʵʣʭʠʡʜ ʯʘʥʘʨ, ʭʵʤʞʵʵʛʵʵʨʵʵ ʪʦʤʦʦʭʦʥʜ ʪʦʦʮʦʛʜʦʭ 

ʟʵʩ-ʤʦʣʠʙʜʝʥʠʡ ʦʨʜ ʙᴇʛᴇᴇʜ ʵʜʠʡʥ ʟʘʩʘʛʪ ʯʫʭʘʣ װװʨʵʛ 

ʛװʡʮʵʪʛʵʞ ʙʘʡʛʘʘ ʦʨʜʫʫʜʳʥ ʥʵʛ ʶʤ. 

ʕʨʜʵʥʵʪ װʡʣʜʚʵʨ ʊᴆתɻ ʥʴ ʕʨʜʵʥʵʪʠʡʥ ʦʚʦʦ ʟʵʩ-

ʤʦʣʠʙʜʝʥʠʡ ʦʨʜʳʥ ɹʘʨʫʫʥ ʭʦʡʜ ʊᴇʚʠʡʥ ʭʵʩʵʛʪ 

 ʡʣʜʚʵʨʣʵʣʠʡʥ ʟʘʭʳʥ ʘʛʫʫʣʛʳʛ Cu-0.25%-ʘʘʨ ʪʦʦʮʦʥװ

ʦʣʙʦʨʣʦʣʪ, ʘʰʠʛʣʘʣʪʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʜʘʛ. 

ʊʦʜʦʨʭʦʡ ʘʥʛʠʣʘʣ (ʢʦʥʜʠʮʠ)-ʳʥ ʫʫʨʭʘʡʥ ʛʘʜʘʘʜ 

ʘʛʫʫʣʘʭ ʙʦʣʦʥ ʘʛʫʫʣʘʭʫʫʜʳʛ ʙʘʡʛʫʫʣʜʘʛ. װתʥʜ: 

- ʍᴇʨʩʥʠʡ ʙʫʶʫ ʭʦʦʩʦʥ ʯʫʣʫʫʣʛʠʡʥ ʘʛʫʫʣʘʭ 

(ʟʵʩʠʡʥ ʟʘʭʳʥ ʘʛʫʫʣʛʘ 0.10%-ʘʘʩ ʙʘʛʘ)-     

ʍᴇʨʩʥʠʡ ʘʛʫʫʣʘʭ: ˉ1, 1ʘ, 4, 11. ʍᴇʨʩ ʙʫʶʫ 

ʭʦʦʩʦʥ ʯʫʣʫʫʣʘʛ- 200.96 ʩʘʷ.ʤ3 

- ʗʜʫʫ ʘʛʫʫʣʛʘʪʘʡ ʭװʜʨʠʡʥ ʘʛʫʫʣʘʭ (ʪʦʜʦʨʭʦʡ 

ʥᴇʭʮᴇʣʜ װʨ ʘʰʠʛʪʘʡ ʭװʜʵʨ, ʟʵʩʠʡʥ ʟʘʭʳʥ 

ʘʛʫʫʣʛʘ 0,10%-0,25%-ʪʘʡ) 

- ʗʜʫʫ ʘʛʫʫʣʛʘʪʘʡ ʭװʜʨʠʡʥ ʘʛʫʫʣʘʭ ˉ8, 9, 9ʘ, 

9ʙ, 2, 4ʘ. ʗʜʫʫ ʘʛʫʫʣʛʘʪʘʡ ʭװʜʵʨ- 286.78 

ʩʘʷ.ʪʥ 

- ʀʩʵʣʜʩʵʥ ʭװʜʨʠʡʥ ʘʛʫʫʣʘʭ (ʟʵʩʠʡʥ ʟʘʭʳʥ 

ʘʛʫʫʣʛʘ 0.25%, ʠʩʵʣʜʣʠʡʥ ʟʵʨʵʛ 10%-ʘʘʩ 

ʜʵʵʰ)  

ʀʩʵʣʜʩʵʥ ʭװʜʨʠʡʥ ʘʛʫʫʣʘʭ ˉ 10ʘ, 2ʙ, 8ʘ, 12.  

ʀʩʵʣʜʩʵʥ ʭװʜʵʨ-78.67 ʩʘʷ.ʪʥ 

 

 ʀʉʕʃɼʉʕʅ ʍתɼʈʀʁʅ ɸɻʋʋʃɸʍʋʋɼʓʅ ʄʕɼʕʕʃʕʃ 

1-ʈ ʍϭʉʅʕɻʊ. 

ɸʛʫʫʣʘʭ 
ʍװʜʵʨ 

/ʤʷʥ.ʪʥ/ 

ɼʫʥʜʘʞ 

ʘʛʫʫʣʛʘ 
ʊʘʡʣʙʘʨ 

Cu, 

% 
Mo, % 

10ʘ 212.4 0.279 0,0284 

1984-1998 ʦʥʜ 3,381.2 
ʤʷʥ.ʪʥ ʭװʜʵʨ ʭʫʨʘʘʩʥʘʘʩ 

3,68.8 ʤʷʥ.ʪʥ-ʳʛ 

ʙʘʷʞʫʫʣʘʭ װʡʣʜʚʵʨʠʡʥ 
ʬʣʦʪʘʮʠʡʥ ʘʨʛʘʘʨ 

ʙʘʷʞʫʫʣʩʘʥ ʙʘ ʦʜʦʦ 212.4 

ʤʷʥ.ʪʥ װʣʜʩʵʥ. 

8ʘ 16543.7 0.486 0.011 
2005 ʦʥʦʦʩ ʠʩʵʣʜʩʵʥ 

ʭװʜʵʨ ʭʫʨʘʘʞ ʙʘʡʥʘ. 

12 34742.5 0.507 0.012 

2006 ʦʥʦʦʩ ʠʩʵʣʜʩʵʥ 
ʭװʜʵʨ ʭʫʨʘʘʞ ʙʘʡʥʘ 

2ʙ 1698.1 0.445 0.006 

2012 ʦʥʦʦʩ ʠʩʵʣʜʩʵʥ 
ʭװʜʵʨ ʭʫʨʘʘʞ ʙʘʡʥʘ 

ʅʠʡʪ 53196.7 0.497 0.011 

 

 

 

ʗɼʋʋ ɸɻʋʋʃɻɸʊɸʁ ʍתɼʈʀʁʅ  ɸɻʋʋʃɸʍʋʋɼʓʅ 

ʄʕɼʕʕʃʕʃ 

2-ʈ ʍϭʉʅʕɻʊ. 

ɸʛʫʫʣʘʭ 
ʍװʜʵʨ 
/ʤʷʥ.ʪʥ/ 

ɼʫʥʜʘʞ 

ʘʛʫʫʣʛʘ 

ʊʘʡʣʙʘʨ 

Cu,% Mo,% 

2 6.254.6 0.382 0.0127 

1978 ʦʥʦʦʩ 65,076.4 
ʤʷʥ.ʪʥ ʭװʜʵʨ ʘʛʫʫʣʘʭʘʜ 

ʭʫʨʘʘʩʘʥ. װתʥʵʵʩ 1992 

ʦʥʜ 20.9 ʤʷʥ.ʪʥ-ʳʛ 
ɹʘʷʞʫʫʣʘʭ װʡʣʜʚʵʨʪ, 

2006 ʦʥʜ 2,800.0 ʤʷʥ.ʪʥ 

ʭװʜʨʠʡʛ ñʕʨʜʤʠʥòʍʍʂ-
ʜ, 2014 ʦʥʜ 56,000.9 

ʤʷʥ.ʪʥ ʭװʜʨʠʡʛ ɸʯʠʪ ʠʭʪ 

ʍʍʂ-ʜ ʰʠʣʞװװʣʞ, 
ʦʜʦʦʛʦʦʨ 6,254.6 ʤʷʥ.ʪʥ 

ʭװʜʵʨ װʣʜʩʵʥ. 

4ʘ 2,077.5 0.369 0,0011 
1977-1981 ʦʥʜ ʘʛʫʫʣʘʭ 
 .ʩʛʵʞ ʭʫʨʘʘʩʘʥװװ

8 58.405.3 0.209 0.0098 

2000 ʦʥʦʦʩ ʷʜʫʫ 

ʘʛʫʫʣʛʘʪʘʡ ʭװʜʵʨ ʭʫʨʘʘʞ 
ʙʘʡʥʘ. 

9 80894.7 0.188 0.0076 

2006 ʦʥʦʦʩ ʷʜʫʫ 

ʘʛʫʫʣʛʘʪʘʡ ʭװʜʵʨ ʭʫʨʘʘʞ 

ʙʘʡʥʘ. 

9ʘ 70540.8 0.174 0,0069 

2018 ʦʥʦʦʩ ʷʜʫʫ 

ʘʛʫʫʣʛʘʪʘʡ ʭװʜʵʨ ʭʫʨʘʘʞ 

ʙʘʡʥʘ. 

9ʙ 9792.7 0.229 0.0106 
2019 ʦʥʦʦʩ ʷʜʫʫ 
ʘʛʫʫʣʛʘʪʘʡ ʭװʜʵʨ ʭʫʨʘʘʞ 

ʙʘʡʥʘ. 

ʅʠʡʪ 227965.7 0.198 0.0082  

 

ñʕʨʜʵʥʵʪ װʡʣʜʚʵʨò ʊᴆתɻ ʥʴ ɹʘʷʞʫʫʣʘʭ 

 ʡ ʙʘʣʘʥʩʳʥ ʙʫʩװʡʣʜʚʵʨʠʡʥ ʪʝʭʥʦʣʦʛʠʜ ʪʦʭʠʨʜʦʛʛװ

ʷʜʫʫ ʘʛʫʫʣʛʘʪʘʡ ʭװʜʨʠʡʛ ʜʵʚʰʠʣʪʵʪ ʪʝʭʥʠʢ-

ʪʝʭʥʦʣʦʛʠ ʘʰʠʛʣʘʭ, ʷʜʫʫ ʘʛʫʫʣʛʘʪʘʡ ʭװʜʨʠʡʥ 

ʘʛʫʫʣʘʭʫʫʜʳʛ ʭʫʫʣʴ ʵʨʭ ʟװʡʥ ʦʨʯʠʥʜ ᴇᴇʨʠʡʥ 

ʵʟʵʤʰʠʣʜ ʦʨʫʫʣʞ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʵʨʛʵʣʪʵʜ ʦʨʫʫʣʘʭ 

ʥʵʤʵʣʪ ʥᴇʭʮᴇʣ ʙװʨʜʵʥʵ. 

ñʕʨʜʵʥʵʪ װʡʣʜʚʵʨò ʊᴆתɻ ʥʴ, ʷʜʫʫ ʘʛʫʫʣʛʘʪʘʡ 

ʪʦʜʦʨʭʦʡ ʥᴇʭʮᴇʣʜ װʨ ʘʰʠʛʪʘʡ ʭװʜʨʠʡʥ ʥᴇᴇʮʠʡʛ 

ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʛװʡ, ʜʵʚʰʠʣʪʵʜ ʪʝʭʥʠʢ-

ʪʝʭʥʦʣʦʛʠʦʨ ʘʰʠʛʣʘʭ ʪʫʨʰʠʣʪ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʫʫʜʳʛ 

ʰʘʪ ʜʘʨʘʘʣʘʣʪʘʡʛʘʘʨ ʭʵʨʵʛʞװװʣʞ ʠʨʩʵʥ. װתʥʠʡ װʨ 

ʜװʥʜ 2006 ʦʥʦʦʩ ʭʦʡʰ ʭʫʨʠʤʪʣʘʛʜʘʞ ʭʫʨʠʤʪʣʘʛʜʩʘʥ 

ʙʘʛʘ ʘʛʫʫʣʛʘʪʘʡ ʭװʜʨʠʡʥ ʙʘʷʞʠʛʜʘʭ ʯʘʥʘʨʳʛ ʩʫʜʣʘʭ 

ʮʘʘʰʣʘʘʜ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʠʡʛ ʩʫʜʣʘʭ ʟʦʨʠʣʛʦʪʦʡ 

ʶʤ. ʕʥʵ ʟʦʨʠʣʛʳʥ ʭװʨʵʵʥʜ ʠʣ ʫʫʨʭʘʡʥ ʛʘʜʥʘ ʙʘʡʨʣʘʭ 

ʘʛʫʫʣʘʭ ʜʵʵʨ ʭװʜʨʠʡʥ ʘʛʫʫʣʛʳʥ ʙʘʪʘʣʛʘʘʞʫʫʣʘʣʪ, 

ʰʠʥʞ ʯʘʥʘʨʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʟʦʨʠʣʛʦʪʦʡʛʦʦʨ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʛ ʪᴇʣᴇʚʣᴇʞ ʙʘʡʥʘ. ʊʫʩ ʭװʜʨʠʡʥ 

ʘʛʫʫʣʘʭ ʜʵʵʨ 150ʭ150ʤ ʪʦʨʣʦʣʦʦʨ 12-70ʤ-ʠʡʥ ʛװʥʪʵʡ, 

21 ʮʦʦʥʦʛʫʫʜʳʛ ᴇʨᴇʤʜᴇʭ ʙʘ ʥʠʡʪ 1050ʪ.ʤ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʛ ʛװʡʮʵʪʛʵʥʵ. ᴆʨᴇʤʜʣᴇʛʠʡʥ ʷʚʮʘʜ 

2ʤ-ʠʡʥ ʠʥʪʝʨʚʘʣʘʘʨ ʩʦʨʴʮʦʣʞ ʜʵʵʞʠʡʛ ʘʚʘʭ ʙᴇʛᴇᴇʜ 

ʜʵʵʞʠʜ ʷʜʫʫ ʘʛʫʫʣʛʘʪʘʡ ʭװʜʨʠʡʥ ʘʛʫʫʣʘʭ ʜʘʭʴ 

mailto:erdenechuluun@erdenetmc.mn1


 

 

 

 

ʭװʜʨʠʡʥ ʰʠʨʭʵʛʣʵʣʠʡʥ ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʦʭ, 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʜʵʵʞʠʜ ʭʦʣʙʦʛʜʦʭ ʪʫʨʰʠʣʪ, 

ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʫʫʜʳʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʥʵ.  

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʘ, ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ 

ʩʦʥʛʦʣʪʳʛ ʭʠʡʭʜʵʵ ʜʘʨʘʘʭ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʫʫʜʳʥ 

ʪʝʭʥʠʢ, ʪʝʭʥʦʣʦʛʠʡʛ ʪʦʦʮʦʞ, ʩʦʥʛʦʣʪʳʛ ʭʠʡʣʵʵ. 

 :ʥʜװת

ɼʵʵʞ ʩʫʛʘʣʘʛʯʪʘʡ ʘʣʤʘʟʘʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʘ: 

 ʝʜװ ʩʤʵʣ ʦʨʜ (ʦʚʦʦʣʛʦ)-ʳʥ ᴇʨᴇʤʜʣᴇʛʠʡʥװת

ʮʦʦʥʦʛʠʡʥ ʭʘʥʳʥ ʪʦʛʪʚʦʨʞʠʣʪ ʤʘʰ ʤʫʫ, ʥʫʨʘʣʪ 

ʠʭʪʵʡ, ʫʩ ʘʣʜʘʣʪ ʠʭ, ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʟʘʨʮʫʫʣʘʣʪ 

ʠʭ, ʟʘʨʜʘʣ ᴇʥʜᴇʨ, ʜʵʵʞ ʫʛʘʘʛʜʘʭ ʵʨʩʜʵʣ ᴇʥʜᴇʨʪʵʡ ʪʫʣ 

ʜʵʵʞʠʡʛ ʪʘʚʴʩʘʥ ʰʘʘʨʜʣʘʛʘʜ ʥʠʡʮװװʣʵʥ ʘʚʘʭ ʙʦʣʦʤʞ 

ʙʘʛʘ ʟʵʨʵʛ ʮʦʦʥʦʛʪ ʪʝʭʥʦʣʦʛʠʡʥ ʭװʥʜʨʵʣ (ʘʚʘʘʨ) 

 ʩʵʭ ʵʨʩʜʵʣ ʠʭ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʥᴇʭʮᴇʣ ʤʫʫ  ʙʘʡʛʘʘ ʥʴװװ

ʜʵʵʞ ʩʫʛʘʣʘʛʯʪʘʡ ʘʣʤʘʟʘʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʘʘʨ 

ᴇʨᴇʤʜʣᴇʛʠʡʛ ʷʚʫʫʣʘʭ ʥʴ ʪʝʭʥʦʣʦʛʠʡʥ ʙʦʣʦʦʜ ʵʜʠʡʥ 

ʟʘʩʛʠʡʥ ʭʫʚʴʜ  ʪʦʭʠʨʦʤʞʛװʡ ʙʘʡʥʘ.  

RC ᴇʨᴇʤʜʣᴇʛ ʙʫʶʫ ʫʨʚʫʫ װʣʵʵʣʛʵʪ ʭʠʡʥ 

ʮʦʭʠʣʫʫʨʪ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʘ: RC ᴇʨᴇʤʜʣᴇʛᴇᴇʨ ʙʫʶʫ 

ʫʨʚʫʫ װʣʵʵʣʛʵʪ ʭʠʡʥ ʮʦʭʠʣʫʫʨʪ/ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʘʘʨ 

ᴇʨᴇʤʜᴇʭᴇʜ װװʩʤʵʣ ʦʨʜ / ʦʚʦʦʣʛʦ / ʫʯʠʨ ʮʦʦʥʦʛ 

ʩʠʡʨʵʛʞʠʣʪ ʠʭʪʵʡ ʙʠʪװװʤʞʣʵʣ ʤʫʫ ʙʘʡʛʘʘ ʪʫʣ ʵʥʵ 

ʪʝʭʥʦʣʦʛʠʦʨ ᴇʨᴇʤʜᴇʭ ʙʦʣʦʤʞʛװʡ ʶʤ.  

ʐʫʫʜ װʣʵʵʣʛʵʪ ʭʠʡʥ ʮʦʭʠʣʫʫʨʪ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʘʨʛʘ: ʐʫʫʜ װʣʵʵʣʛʵʪ ʭʠʡʥ ʮʦʭʠʣʫʫʨʪ, ʵʨʛʵʣʪʵʜ 

ᴇʨᴇʤʜʣᴇʛ ʥʴ ʜʘʨʘʘʭ ʜʘʚʫʫ ʪʘʣʫʫʜʪʘʡ. װתʥʜ:  

Å ʎʦʦʥʦʛʪ ʫʩ ʭʵʨʵʛʣʵʭʛװʡ   

Å ʋʛʘʘʣʛʳʥ ʰʠʥʛʵʥ ʘʰʠʛʣʘʭʛװʡ  

Å ɸʞʣʳʥ ʙװʪʵʵʤʞ ᴇʥʜᴇʨ, ʮʘʛ ʭʫʛʘʮʘʘ 

ʭʵʤʥʵʥʵ.  

Å ʎʦʦʥʦʛʪ ʪʝʭʥʦʣʦʛʠʡʥ ʭװʥʜʨʵʣ ʙʘʛʘʪʘʡ  

Å ᴆʨᴇʤʜʣᴇʛʪ ʟʘʨʮʫʫʣʘʭ ʤʘʪʝʨʠʘʣʳʥ 

ʟʘʨʮʫʫʣʘʣʪ ʙʘʛʘ  

ɼʵʵʨʭ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʫʫʜʘʘʩ ʰʫʫʜ װʣʵʵʣʵʛʪ 

ʭʠʡʥ ʮʦʭʠʣʫʫʨʪ ʵʨʛʵʣʪʵʪ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʘʜ 

ʪʫʣʛʫʫʨʣʘʥ ʜʘʨʘʘʭ ʪʝʭʥʦʣʦʛʠʡʥ ʰʠʡʜʵʣ ʛʘʨʛʘʥ 

ᴇʨᴇʤʜᴇʭ ʥʴ ʪʦʭʠʨʦʤʞʪʦʡ ʛʵʞ װʟʣʵʵ.  

 

 

 

 

 

 
1 -ʨ ʟʫʨʘʛ. ʐʫʫʜ Ϯʣʵʵʣʵʛʪ ʭʠʡʥ ʮʦʭʠʣʫʫʨʪ, ʵʨʛʵʣʪʵʜ ʜʵʵʞ 

ʘʚʘʛʯʪʘʡ ϺʨϺʤʜʣϺʛʠʡʥ ʪϺʭϺϺʨϺʤʞ 

 

 ʍʘʨʠʥ ʭʠʡʥ ʮʦʭʠʣʫʫʨʪ, ʵʨʛʵʣʪʵʜ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʘʜ 

ʪʫʣʛʫʫʨʣʘʥ ʜʘʨʘʘʭ ʪʝʭʥʦʣʦʛʠʡʥ ʰʠʡʜʣʠʡʛ 

ʭʵʨʵʛʞװװʣʩʵʥ.  

¶ ᴆʨᴇʤʜʣᴇʛʠʡʥ ʭʘʡʣʰʠʥ ʰװʜʠʡʛ ʭʘʡʛʫʫʣʳʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʰʪʘʥʛʠʡʥ װʟװװʨʪ ʛʘʛʥʘʥʘ.  

¶ ʐʫʫʜ װʣʵʵʣʛʵʪ ʭʠʡʥ ʮʦʭʠʣʫʫʨʪ, ʵʨʛʵʣʪʵʜ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ װʟװװʨʠʡʥ ʙʘʛʘʞʠʡʥ /bit/ ʜʦʦʨ 

ʙʘʡʨʣʘʭ ʭʠʡ ʛʘʨʛʘʭ ʩʫʚʛʠʡʛ ʙʠʪװװʣʞ, ʫʛ 

ʩʫʚʛʠʡʛ ʰʫʫʜ װʣʵʵʣʛʵʪ ʭʠʡʥ ʮʦʭʠʣʫʫʨʪ, 

ʵʨʛʵʣʪʵʜ ᴇʨᴇʤʜʣᴇʛʠʡʥ װʟװװʨʠʡʥ ʙʘʛʘʞʠʡʥ 

/bit / ʜʵʵʜ ʭʵʩʵʛʪ ʰʠʥʵʵʨ ʛʘʨʛʘʥʘ.  

¶ ʄᴇʥ ʰʫʫʜ װʣʵʵʣʛʵʪ ʭʠʡʥ ʮʦʭʠʣʫʫʨʪ, 

ʵʨʛʵʣʪʵʜ ᴇʨᴇʤʜʣᴇʛʠʡʥ װʟװװʨʠʡʥ ʙʘʛʘʞʠʡʥ 

/bit/ ʛʘʜʥʘ ʪʘʣʜ ʰʠʥʵʵʨ ʵʨʵʵʩ ʛʘʨʛʘʞ, ʘʞʠʣʜ 

ʙʵʣʜʩʵʥ װʟװװʨʠʡʥ ʙʘʛʘʞʠʡʛ ʭʦʣʙʦʥʦ.  

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

2 -ʨ ʟʫʨʘʛ. ϹʨϺʤʜʣϺʛʠʡʥ ʰϮʜ 3 -ʨ ʟʫʨʘʛ. ϹʨϺʤʜʣϺʛʠʡʥ ʰϮʜʠʡʛ ʭʘʡʛʫʫʣʳʥ ʩʫʤʘʥʜ ʛʘʛʥʘʞ 

ʪʦʥʦʛʣʦʩʦʥ ʙʘʡʜʘʣ 

 

 

 

 

 

 

 

 

 

 

4 -ʨ ʟʫʨʘʛ. ʐʫʫʜ Ϯʣʵʵʣʛʵʪ ʭʠʡʥ ʮʦʭʠʣʫʫʨʪ, ʵʨʛʵʣʪʵʜ 

ϺʨϺʤʜʣϺʛʠʡʥ ʰʠʥʵ ʭʦʰʫʫ bit/ 

 

5 -ʨ ʟʫʨʘʛ. ʐʫʫʜ Ϯʣʵʵʣʛʵʪ ʭʠʡʥ ʮʦʭʠʣʫʫʨʪ, ʵʨʛʵʣʪʵʜ ϺʨϺʤʜʣϺʛʠʡʥ 

ʭʫʰʫʫʥʜ ʭʠʡʩʵʥ ϺϺʨʯʣϺʣʪ 

 

 

 

 

 

 

 

 

 

 

6 -ʨ ʟʫʨʘʛ. ʐʫʫʜ Ϯʣʵʵʣʛʵʪ ʭʠʡʥ ʮʦʭʠʣʫʫʨʪ, ʵʨʛʵʣʪʵʜ 

ϺʨϺʤʜʣϺʛʠʡʥ ʭʫʰʫʫʥʜ ʭʠʡʩʵʥ ϺϺʨʯʣϺʣʪ 

 

7 -ʨ ʟʫʨʘʛ. ʐʫʫʜ Ϯʣʵʵʣʵʛʪ ʭʠʡʥ ʮʦʭʠʣʫʫʨʪ, ʵʨʛʵʣʪʵʜ ʜʵʵʞ ʘʚʘʛʯʪʘʡ 

ϺʨϺʤʜʣϺʛʠʡʥ ʘʨʛʘ 

 

ʐʫʫʜ װʣʵʵʣʛʵʪ ʭʠʡʥ ʮʦʭʠʣʫʫʨʪ, ʵʨʛʵʣʪʵʜ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʭʦʰʫʫʥʳ /bit/ ʜʦʦʨ ʙʘʡʨʣʘʭ 2 ʰʠʨʭʵʛ 

ʭʠʡʥ ʩʫʚʛʠʡʛ ʙᴇʛʣᴇʞ, ʫʛ ʩʫʚʛʠʡʛ ʜʵʵʜ ʭʵʩʵʛʪ 2 ʪʘʣʜ 

ʥʴ  ʰʠʥʵʵʨ ʛʘʨʛʘʥʘ. װתʥʠʡ ʜʘʨʘʘ ʰʫʫʜ װʣʵʵʣʛʵʪ ʭʠʡʥ 

ʮʦʭʠʣʫʫʨʪ, ʵʨʛʵʣʪʵʜ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʭʫʰʫʫʥʳ /bit/-ʥʠʡ 

ʛʘʜʥʘ ʭʵʩʵʛʪ ʵʨʵʵʩ ʰʠʥʵʵʨ ʛʘʨʛʘʞ, ʪʦʥʦʛʣʦʩʦʥ 

 ʨʠʡʥ ʙʘʛʘʞʪʘʡ ʭʦʣʙʦʩʥʦʦʨ ᴇʨᴇʤʜʣᴇʛ ʭʠʡʭʵʜװװʟװ

ʙʵʣʵʥ ʙʦʣʥʦ. ʀʥʛʵʩʥʵʵʨ ʮʦʦʥʦʛʠʡʥ ʘʤʩʨʘʘʨ װʨʪʩʠʡʛ 

ʰʫʫʜ װʣʵʵʞ ʛʘʨʛʘʜʘʛ ʟʘʨʯʤʳʛ ᴇᴇʨʯʠʣʞ, ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʰװʜ ʛʘʛʥʘʞ ʪʦʥʦʛʣʦʩʦʥ װʟװװʨʠʡʥ ʙʘʛʘʞʠʡʥ ʘʨʘʘʩ 

ʮʦʭʠʣʪ, ʵʨʛʵʣʪ ᴇʛʯ, ʪʦʥʦʛʣʦʩʦʥ װʟװװʨʠʡʥ ʩʫʤʘʥ ʜʦʪʦʨ 

ʜʵʵʞ ʘʚʘʭ ʟʘʨʯʤʘʘʨ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʠʣ ʭʠʡʛʜʵʥʵ.  

ʐʫʫʜ װʣʵʵʣʛʵʪ ʭʠʡʥ ʮʦʭʠʣʫʫʨʪ, ʵʨʛʵʣʪʵʜ ʜʵʵʞ 

ʘʚʘʛʯʪʘʡ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʨʛʳʛ ʭʵʨʵʛʣʵʩʥʵʵʨ ʜʘʨʘʘʭ 

ʜʘʚʫʫ ʪʘʣʫʫʜ װװʩʥʵ. װתʥʜ:  

¶ ʎʦʦʥʦʛʪ ʫʩ ʭʵʨʵʛʣʵʭʛװʡ   

¶ ʋʛʘʘʣʛʳʥ ʰʠʥʛʵʥ ʘʰʠʛʣʘʭʛװʡ  

¶ ɸʞʣʳʥ ʙװʪʵʵʤʞ ᴇʥʜᴇʨ, ʮʘʛ ʭʫʛʘʮʘʘ 

ʭʵʤʥʵʥʵ.  

¶ ʎʦʦʥʦʛʪ ʪʝʭʥʦʣʦʛʠʡʥ ʭװʥʜʨʵʣ ʙʘʛʘʪʘʡ  

¶ ᴆʨᴇʤʜʣᴇʛʪ ʟʘʨʮʫʫʣʘʭ ʤʘʪʝʨʠʘʣʳʥ ʟʘʨʮʫʫʣʘʛ 

ʙʘʛʘ  

¶ ʕʜʠʡʥ ʟʘʩʛʠʡʥ ʭʫʚʴʜ ʠʭʵʵʭʵʥ ʭʵʤʥʵʣʪ װװʩʥʵ 

 

ɼתɻʅʕʃʊ 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʘʣʠʚʘʘ ʪᴇʩʣʠʡʛ ʭʵʨʵʛʞװװʣʵʭʵʜ 

ʪᴇʩʣʠʡʥ ʪʘʣʙʘʡʥ ʙʘʡʨʰʠʣ, ʫʫʣ ʛʝʦʣʦʛʠʡʥ ʥᴇʭʮᴇʣ, 

ʮʦʦʥʦʛʠʡʥ ʟʦʨʠʫʣʘʣʪ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʫʫʣʘʥ ʪᴇʩʣʠʡʥ 

ʛװʡʮʵʪʛʵʣ ᴇʥʜᴇʨ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʫʚʴʜ װʨ ʘʰʠʛʪʘʡ 

ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʛ ʩʦʥʛʦʭ ʯʫʭʘʣ ʶʤ. 

ʆʚʦʦʣʛʦʜ ʜʘʨʘʘʭ ʘʞʣʳʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʥʵʵʨ 

ʦʚʦʦʣʛʫʫʜʳʥ ʥʠʡʪ ʵʟʣʵʭװװʥ ʞʠʥʛ ʙʦʜʠʪʦʦʨ ʪʦʦʮʦʭ, 

ʭװʜʨʠʡʥ ʘʛʫʫʣʛʳʛ ʥʘʨʠʡʚʯʣʘʥ ʪʦʦʮʦʞ, ʥʵʤʵʣʪʵʵʨ 

ʥᴇᴇʮ ʙʘʪʘʣʞ ʦʨʫʫʣʩʘʥ. 

ɸʞʣʳʥ  ʜʘʘʣʛʘʚʘʨʪ ʥʠʡʮװװʣʞ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʪʝʭʥʦʣʦʛʠʡʥ ʩʦʥʛʦʣʪ ʪװװʥʜ ʪʦʭʠʨʩʦʥ ʰʠʡʜʵʣ ʟʵʨʛʠʡʛ 

ʦʥʦʚʯʪʦʡʛʦʦʨ ʰʠʡʜʵʞ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʰʠʥʵ ʘʨʛʳʛ 

ʥʵʚʪʨװװʣʞ ʪᴇʩʣʠʡʛ ʘʤʞʠʣʪʪʘʡ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ. 

ʎʘʘʰʠʜ ʠʞʠʣ ʪᴇʩʪʵʡ ʘʞʠʣʜ ʜʵʵʨʭ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʘʨʛʳʛ ʭʵʨʵʛʣʵʭ, ʥʵʚʪʨװװʣʵʭ, ʭᴇʛʞװװʣʵʭ ʠʣװװ 

ʙʦʣʦʚʩʨʦʥʛʫʡ ʙʦʣʛʦʭ ʥʴ ʩʘʣʙʘʨʳʥ ʠʥʞʝʥʝʨװװʜʵʜ 

ʥʵʵʣʪʪʵʡ.



 

 

 

 

INNOVATION AND SUSTAINABILITY  

 

SAMUEL  Williams 1 
1Canada, Moncton, NB, Major Drilling LLC 

ʍʦʣʙʦʦ ʙʘʨʠʭ ʟʦʭʠʦʛʯʠʡʥ ʠ-ʤʵʡʣ ʭʘʷʛ: Samuel.williams@majordrilling.com 

 

Major Drilling Group International Inc., established 

in 1980, is the worldôs leading provider of specialized 

drilling services for the mining industry. With over 1,000 

years of combined management expertise, the company 

operates globally, maintaining field operations and 

offices in Canada, the United States, Mexico, South 

America, Asia, Africa, and Australia. Major Drilling 

delivers a comprehensive suite of services, including 

surface and underground coring, directional drilling, 

reverse circulation, sonic drilling, geotechnical and 

environmental services, water-well drilling, coal-bed 

methane exploration, underground percussive and 

longhole drilling, surface drill and blast operations, and 

various mine services. 

Major Drilling Mongolia LLC is a branch of Major 

Drilling Group International Inc., one of the world's 

foremost providers of specialized drilling services to the 

mining industry. Leveraging decades of global expertise, 

Major Drilling Mongolia offers a comprehensive range 

of drilling solutions tailored to the unique challenges of 

the Mongolian mining landscape. With a focus on safety, 

innovation, and sustainability, the company continues to 

advance its operations through cutting-edge technologies 

such as digitized rigs, automated rod handling systems, 

and analytics tools. Major Drilling Mongolia's 

commitment to excellence ensures efficient, reliable, and 

responsible services for its clients, contributing to the 

development of Mongolia's mining sector. 

 
Technology and Innovation 

Major Drilling is at the forefront of technological 

advancement, leveraging cutting-edge solutions to 

optimize drilling operations and enhance efficiency. 

¶ TrailBlazer Rock5: This in-house analytics 

system tracks drill function pressures, water 

usage, and other metrics in real time. With 

advanced analytics capabilities, Rock5 enables 

precise and efficient operations, reducing 

turnaround times and increasing productivity. 

By flattening learning curves and accelerating 

crew training, Rock5 also boosts safety and 

operational transparency, setting new industry 

standards. 
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 TrailBlazer SafeGrip : This automated hands-free 

rod handler ensures the efficient handling of drilling 

components. Designed to add or remove core tubes, 

barrels, rods, and casings in various configurations, 

SafeGrip enhances safety and adaptability across 

diverse site layouts and rig models. 

  

 

 

 

 

 

 

 

 

 

 

TrailBlazer AquaLink : This innovative module 

allows drillers to regulate water flow in real time via 

seamless communication with a flow controller at the 

water source. By conserving water and preventing 

freezing during winter operations, AquaLink 

significantly enhances both sustainability and 

operational efficiency. 

 
 

 

 

KORE Geosystems offers a comprehensive suite of 

AI -driven solutions designed to enhance productivity in 

the mining and exploration sectors, particularly in core 

logging and geotechnical operations. Their main product 



 

 

 

 

revolves around the integration of AI-powered tools that 

streamline workflows, improve consistency, and deliver 

significant time and cost savings. Below are the key 

services provided by KORE: 

1. Drillside Scanner & Ingest Algorithm: 

KOREôs Drillside scanner, in combination with 

their Ingest algorithm, captures high-quality 

RGB ortho images of drill cores in real time. 

These images are structured for further 

processing with KOREôs AI solutions, ensuring 

that core box numbers and core block values are 

accurately recognized. Capturing these images 

at the drill site preserves the cores in their most 

pristine state, preventing mechanical damage 

that could occur during transportation. The data 

is then transmitted to KOREôs cloud via 

Starlink, providing remote access to the clientôs 

team anywhere in the world. 

2. Segmentation Module: KOREôs Segmentation 

module utilizes AI to perform essential 

geotechnical logging tasks such as depth 

recovery, RQD calculations, fracture counts, 

and solid core ratings. Traditionally, 

geotechnical logging is time-consuming and 

often rejected by engineers, who tend to 

perform their own manual logging. KOREôs AI-

driven approach not only saves time but also 

creates an auditable geotechnical database, 

improving overall productivity and consistency. 

3. Geology Model Algorithms: KOREôs AI-

powered Geology Model algorithms automate 

core logging tasks, reducing the manual effort 

required and enhancing consistency across 

geological logs. This results in faster processing 

of core data, which facilitates quicker updates to 

geological and resource models. By improving 

the speed and accuracy of core logging, 

KOREôs solutions lead to better mining 

recoveries and enable more efficient resource 

management. 

4. Spector GEO for Visual Core Logging: 

KORE also offers Spector GEO, a visual core 

logging tool that eliminates many of the 

manual, time-consuming tasks associated with 

data capture from drill cores. This tool enables 

users to log cores remotely from any location 

with an internet connection, allowing for greater 

flexibility and collaboration across 

geographically dispersed teams. 

KOREôs product suite is designed to optimize the 

entire core logging and geotechnical workflow, reducing 

the need for repetitive manual tasks, improving the 

quality and consistency of data, and ultimately leading to 

faster decision-making and better resource management. 

These solutions not only increase productivity but also 

offer significant cost savings to mining operators. 

Commitment to Safety 

Safety is a core value at Major Drilling. The 

companyôs industry-leading safety standards are upheld 

by well-trained crews who proactively assess and 

manage risks. By collaborating with industry leaders, 

Major Drilling ensures that its safety systems meet or 

exceed government and client standards, delivering 

superior outcomes while prioritizing the well-being of its 

employees. 

Sustainability as a Guiding Principle 

Sustainability is central to Major Drillingôs mission. 

In 2020, the company formalized its global ESG 

Framework, embedding sustainability practices across its 

operations. The company addresses critical industry 

challenges, such as decarbonizing diesel-powered 

equipment, reducing water consumption, and increasing 

workforce diversity. Initiatives like modernizing its fleet 

with automation and hands-free systems underscore 

Major Drillingôs commitment to a safer, more 

sustainable future. 

Trailblazing the Future  

Major Drilling is redefining industry standards by 

combining research and development with cutting-edge 

technology to tackle conventional challenges. Its suite of 

innovative tools, such as SafeGrip, AquaLink, and 

Rock5, exemplify the companyôs dedication to 

innovation and operational excellence. Through its focus 

on safety, technology, and sustainability, Major Drilling 

continues to lead the way, offering exceptional value to 

its clients and shaping the future of specialized drilling. 
 www.majordrilling.com 

www.majordrilling.mn  

Facebook: Major Drilling Mongolia/ ʄʵʡʞʦʨ ɼʨʠʣʣʠʥʛ ʄʦʥʛʦʣ  

http://www.majordrilling.com/
http://www.majordrilling.mn/


 

 

 

 

III.  ᴆʈᴆʄɼʃᴆɻʀʁʅ ʊɽʍʅʀʂ 

 

 

ʎʀʌʈʆɺɸʗ ʎʀʈʂʋʃʗʎʀʆʅʅɸʗ ʉʀʉʊɽʄɸ ɹʋʈʆɺʆʁ ʋʉʊɸʅʆɺʂʀ 

 

ʊʯʘʨʦ ʍʆʅʆʈɽ1,2 

 

1ʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
2ʆʆʆ çʈʫʩʤʘʡʥʠʥʛ ʕʢʩʧʦʨʪè, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

ʍʦʣʙʦʦ ʙʘʨʠʭ ʟʦʭʠʦʛʯʠʡʥ ʠ-ʤʵʡʣ ʭʘʷʛ: honoretcharo@yahoo.com 

 

ɹʫʨʝʥʠʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʵʪʘʧʦʤ ʦʩʚʦʝʥʠʷ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʧʨʠ ʢʦʪʦʨʦʤ ʛʦʨʥʳʝ ʧʦʨʦʜʳ 

ʨʘʟʨʫʰʘʶʪ ʩ ʧʦʤʦʱʴʶ ʙʫʨʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [1]. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʙʫʨʦʚʳʝ 

ʨʘʩʪʚʦʨʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʯʠʩʪʠʪʴ ʟʘʙʦʷ ʠ ʚʳʥʦʩʠʪʴ 

ʯʘʩʪʠʮʳ ʚʳʙʫʨʝʥʥʦʡ ʛʦʨʥʦʡ ʧʦʨʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ; 

ʦʭʣʘʞʜʘʪʴ ʧʦʨʦʜʦ-ʨʘʟʨʫʰʘʶʱʠʡ ʠʥʩʪʨʫʤʝʥʪ; 

ʩʦʭʨʘʥʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʪʝʥʦʢ ʩʢʚʘʞʠʥʳ; ʫʜʝʨʞʘʪʴ 

ʰʣʘʤ ʚʦ ʚʟʚʝʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʦʜʘʚʣʷʪʴ ʚʠʙʨʘʮʠʶ 

ʠ ʫʤʝʥʴʰʘʪʴ ʪʨʝʥʠʝ ʙʫʨʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʜʨ. 

ɿʘʢʘʯʢʘ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʎʠʨʢʫʣʷʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʧʦʜʛʦʪʦʚʠʪʴ 

ʙʫʨʦʚʦʡ ʨʘʩʪʚʦʨ, ʧʦʜʘʪʴ ʝʛʦ ʦʪ ʫʩʪʴʷ ʩʢʚʘʞʠʥʳ ʢ 

ʧʨʠʝʤʥʳʤ ʧʣʘʩʪʘʤ. ʉʠʩʪʝʤʘ ʜʣʷ ʮʠʨʢʫʣʷʮʠʠ ʠ 

ʦʙʨʘʙʦʪʢʠ ʠʣʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʙʫʨʦʚʦʛʦ 

ʨʘʩʪʚʦʨʘ [2] ʩʦʜʝʨʞʠʪ ʝʤʢʦʩʪʠ ʜʣʷ ʙʫʨʦʚʦʛʦ 

ʨʘʩʪʚʦʨʘ (ʦʪʩʪʦʡʥʠʢ), ʣʠʥʠʷ ʧʦʜʘʯʠ ʦʯʠʱʝʥʥʦʛʦ 

ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, ʙʫʨʦʚʳʝ ʥʘʩʦʩʳ, ʩʪʦʷʢ, ʙʫʨʦʚʦʡ 

ʰʣʘʥʛ, ʚʝʨʪʣʶʛ, ʣʠʥʠʷ ʚʦʟʚʨʘʪʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʦʯʠʩʪʢʠ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, 

ʧʨʠʝʤʥʳʡ ʨʝʟʝʨʚʫʘʨ. 

 
ʈʠʩ. 1. ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʙʫʨʦʚʳʭ ʩʪʘʥʢʦʚ 

 

ʎʠʨʢʫʣʷʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʚʳʧʦʣʥʷʝʪ 

ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

¶ ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʦʜʘʯʘ ʙʫʨʦʚʦʛʦ 

ʨʘʩʪʚʦʨʘ ʢ ʙʫʨʦʚʳʤ ʥʘʩʦʩʘʤ, ʘ 

ʪʘʢʞʝ ʢ ʜʦʣʠʚʥʦʡ ʝʤʢʦʩʪʠ, 

¶ ʧʦʜʘʯʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢ ʟʘʙʦʶ ʩʢʚʘʞʠʥʘ, 

ʘ ʪʘʢʞʝ ʦʙʨʘʪʥʘʷ ʝʝ 

ʮʠʨʢʫʣʷʮʠʷ ʢ ʫʩʪʴʶ ʩʢʚʘʞʠʥʳ, 

¶ ʦʯʠʩʪʢʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʦʪ 

ʚʳʙʫʨʝʥʥʳʭ ʧʦʨʦʜ ʠ ʝʛʦ 

ʜʝʛʘʟʘʮʠʷ, 

¶ ʦʙʨʘʙʦʪʢʘ ʠ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʙʫʨʦʚʦʛʦ 

ʨʘʩʪʚʦʨʘ ʟʘ ʩʯʝʪ ʭʠʤʠʯʝʩʢʠʭ 

ʨʝʘʛʝʥʪʦʚ, 

¶ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ. 



 

 

 

 

ʇʨʦʮʝʩʩ ʮʠʨʢʫʣʷʮʠʷ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ 

ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɹʫʨʦʚʦʡ ʥʘʩʦʩ 

ʧʦʜʘʝʪ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʙʫʨʦʚʦʡ ʨʘʩʪʚʦʨ ʠʟ 

ʧʨʠʝʤʥʦʡ ʝʤʢʦʩʪʠ ʜʣʷ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʠʣʠ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʷʤ ʧʦ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʣʠʥʠʷ 

ʜʣʷ ʯʠʩʪʦʡ ʙʫʨʦʚʦʡ ʞʠʜʢʦʩʪʠ. ɺʳʙʦʨ ʥʘʩʦʩʦʚ ʠ 

ʢʦʣʠʯʝʩʪʚʘ ʠʭ ʟʘʚʠʩʠʪ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʢ: 

ʦʙʲʝʤ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʜʣʷ ʟʘʢʘʯʢʠ, ʛʣʫʙʠʥʘ 

ʩʢʚʘʞʠʥʳ ʠ ʤʦʱʥʦʩʪʴ ʥʘʩʦʩʦʚ. ʅʘʧʨʠʤʝʨ, ʧʨʠ 

ʟʘʢʘʯʢʝ ʙʫʨʦʚʦʡ ʞʠʜʢʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ 

ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʦʪ 

ʪʨʝʭ ʠ ʙʦʣʝʝ ʥʘʩʦʩʦʚ. ʇʨʠ ʵʪʦʤ ʜʣʷ 

ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ ʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʘ, 

ʯʘʩʪʦ ʫʯʠʪʳʚʘʶʪ ʫʩʪʘʥʦʚʢʫ ʦʜʥʦʛʦ ʨʝʟʝʨʚʥʦʛʦ 

ʥʘʩʦʩʘ. 

ɹʫʨʦʚʦʡ ʨʘʩʪʚʦʨ ʧʦʩʪʫʧʘʝʪ ʠʟ ʥʘʩʦʩʘ ʚ 

ʥʘʛʥʝʪʘʪʝʣʴʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜ (ʩʪʦʷʢ), ʢʦʪʦʨʳʡ 

ʧʦʜʥʠʤʘʝʪ ʝʛʦ ʧʨʠʤʝʨʥʦ ʥʘ ʧʦʣʦʚʠʥʫ ʚʳʩʦʪʳ 

ʤʘʯʪʳ. ɼʘʣʝʝ ʜʚʠʞʝʥʠʝ ʞʠʜʢʦʩʪʠ ʧʨʦʜʦʣʞʘʝʪʩʷ 

ʧʦ ʙʫʨʦʚʦʤʫ ʰʣʘʥʛʫ, ʧʨʠʢʨʝʧʣʝʥʥʦʤʫ ʢ ʩʪʦʷʢʫ. 

ɹʫʨʦʚʦʡ ʰʣʘʥʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʠʙʢʠʡ, ʥʦ 

ʧʨʦʯʥʳʡ ʰʣʘʥʛ, ʜʚʠʞʫʱʠʡʩʷ ʚʚʝʨʭ ʠ ʚʥʠʟ 

ʚʤʝʩʪʝ ʩ ʚʝʨʪʣʶʛʦʤ. ɹʫʨʦʚʦʡ ʨʘʩʪʚʦʨ 

ʧʨʦʜʚʠʛʘʝʪʩʷ ʯʝʨʝʟ ʚʝʨʪʣʶʛ, ʚʝʜʫʱʫʶ ʪʨʫʙʫ ʠ 

ʢʦʣʦʥʥʫ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʢ ʧʦʨʦʜʦ-

ʨʘʟʨʫʰʘʝʤʦʤʫ ʜʦʣʦʪʫ. ɼʘʣʝʝ ʙʫʨʦʚʦʡ ʨʘʩʪʚʦʨ 

ʚʳʭʦʜʠʪ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ ʜʦʣʦʪʘ ʠ ʩʤʘʯʠʚʘʝʪ 

ʧʦʨʦʜʫ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʙʫʨʝʥʠʷ. 

ʆʪʚʦʜ ʰʣʘʤʘ ʦʪ ʜʦʣʦʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʙʫʨʦʚʳʤʠ ʞʝʣʦʙʢʘʤʠ. ʇʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ 

ʧʦʨʦʜʳ ʠ ʦʪʚʦʜʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʚʤʝʩʪʝ ʩʦ 

ʰʣʘʤʦʤ ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʨʝʨʳʚʥʦ ʚ ʭʦʜʝ 

ʙʫʨʝʥʠʷ. ʊʘʢʘʷ ʞʠʜʢʦʩʪʴ ʚʳʚʦʜʠʪʩʷ ʯʝʨʝʟ 

ʢʦʣʴʮʝʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʣʠʥʠʶ ʜʣʷ ʚʳʭʦʜʘ 

ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʚʠʙʨʘʮʠʦʥʥʦʝ ʩʠʪʦ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʦʯʠʩʪʢʠ ʙʫʨʦʚʦʛʦ 

ʨʘʩʪʚʦʨʘ ʦʪ ʚʳʙʫʨʝʥʥʦʡ ʧʦʨʦʜʳ. ʏʘʩʪʠʮʳ 

ʧʦʨʦʜʳ ʠ ʰʣʘʤ ʚʳʚʦʜʷʪʩʷ ʚ ʘʤʙʘʨ. 

ʆʯʠʱʝʥʥʳʡ ʦʪ ʨʘʟʣʠʯʥʳʭ ʧʨʠʤʝʩʝʡ 

ʙʫʨʦʚʦʡ ʨʘʩʪʚʦʨ ʧʦʧʘʜʘʝʪ ʚ ʦʪʩʪʦʡʥʠʢʠ 

ʨʘʩʪʚʦʨʘ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʩʤʝʰʠʚʘʥʠʷ ʠ ʚʚʦʜʘ 

ʭʠʤʠʯʝʩʢʠʭ ʜʦʙʘʚʢʦʚ. ʀ ʧʨʦʮʝʩʩ ʟʘʢʘʯʢʠ 

ʨʘʩʪʚʦʨʘ ʧʦʚʪʦʨʷʝʪʩʷ.  

ʊʘʢʘʷ ʪʨʘʜʠʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʩʚʦʠ 

ʥʝʜʦʩʪʘʪʢʠ, ʧʦʵʪʦʤʫ ʩʝʛʦʜʥʷ ʥʝʦʙʭʦʜʠʤʦ 

ʦʮʠʬʨʦʚʘʪʴ ʮʠʨʢʫʣʷʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʯʪʦʙʳ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʢʘʞʜʦʛʦ ʚʭʦʜʷʱʝʛʦ ʚ 

ʥʝʝ ʢʦʤʧʦʥʝʥʪʘ. ʕʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʫʩʪʘʥʦʚʢʘ 

ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʨʘʙʦʪʳ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ 

ʵʬʬʝʢʪʠʚʥʫʶ ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʟʘʢʘʯʢʫ ʙʫʨʦʚʳʭ 

ʨʘʩʪʚʦʨʦʚ ʠ ʩʥʠʟʠʪʴ ʦʙʱʠʝ ʟʘʪʨʘʪʳ. 
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IV.  ɹʋʉɸɼ 
 

 

ɻɽʆʃʆɻʀ, ʋʋʃ ʋʋʈʍɸʁʅ תʁʃ ɸɾʀʃʃɸɻɸɸʅʓ תɽʀʁʅ 

ʊʆʆʉɾʀʃʊʓɻ ɸʈʀʃɻɸʍ ɸʈɻʋʋɼʓʅ ʉʋɼɸʃɻɸɸ 
 

ɼʘʚʘʘʛʠʡʥ ʋʅɼɸʈʄɸɸ1, ɻʘʥʙʘʪʳʥ ɸʅʍɹɸʗʈ1, ᴆʣʟʠʡʙʘʪʳʥ ɹɸʊɿʆʈʀɻ1, ɻʘʥʩװʭʠʡʥ ʄᴆʅʍɾʀʅ1, 

ʐʠʥʵʙʠʣʵʛʠʡʥ ʐʀʅʕɾɸʄʎ1 

 
1ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ, ʐʋʊʀʉ, ɻʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ ʩʫʨʛʫʫʣʴ 

ʍʦʣʙʦʦ ʙʘʨʠʭ ʟʦʭʠʦʛʯʠʡʥ ʠ-ʤʵʡʣ ʭʘʷʛ: undarmaad@must.edu.mn 

  

ʍʫʨʘʘʥʛʫʡ: ɻʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ  ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣʣװװʜʠʡʥ ʥʵʛ ʙʦʣʦʭ 

ʘʛʘʘʨʳʥ ʪʦʦʩʞʠʣʪ ʥʴ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ װʟװװʣʵʭ ʪʦʤʦʦʭʦʥ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣʣʠʡʥ ʥʵʛ ʶʤ. ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʛʘʘʨ 

ʛʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ װʝʜ ʪʦʦʩʞʠʣʪʳʛ ʙʘʛʘʩʛʘʭ, ʘʨʠʣʛʘʭ ʘʨʛʫʫʜʳʥ ʪʘʣʘʘʨ ʩʫʜʣʘʥ, 

ʭʘʨʴʮʫʫʣʘʥ, ʜװʛʥʵʣʪʠʡʛ ʛʘʨʛʘʩʘʥ ʙʦʣʥʦ. 

ʊϮʣʭϮϮʨ Ϯʛ: ʫʫʣ ʫʫʨʭʘʡ, ʪʦʦʩʞʠʣʪ, ʭʠʤʠʡʥ ʫʨʚʘʣʞʫʫʜ  

                     ᴆʄʅᴆʊɻᴆʃ 

ɻʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʥʴ 

ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥʜ ʭװʯʪʵʡ, ʦʣʦʥ ʪʘʣʳʥ ʥᴇʣᴇᴇ 

 ʣʵʭ ʙᴇʛᴇᴇʜ ʛʘʟʨʳʥ ʭʵʚʣʠʡʥ ʘʰʠʛʪװװʟװ

ʤʘʣʪʤʘʣʳʥ ʵʨʵʣ ʭʘʡʛʫʫʣ,  ʦʣʙʦʨʣʦʣʪʳʥ װʝʜ 

ʪʘʣʙʘʡ ʙʵʣʪʛʵʭ ʛʘʟʘʨ ʰʦʨʦʦʥʳ ʘʞʠʣ, ʭᴇʨʩʥʠʡ 

ʙʦʭʠʨʜʦʣ, ʜʦʨʦʡʪʦʣ, ʛʘʜʘʨʛʫʫʛʠʡʥ ʙʦʣʦʥ ʛװʥʠʡ 

ʫʩ ʙʦʭʠʨʜʦʭ, ʵʢʦʣʦʛʠʡʥ ʩʠʩʪʝʤʠʡʥ ʙװʨʵʥ ʙװʪʵʥ 

ʙʘʡʜʘʣ ʘʣʜʘʛʜʘʭ, ʙʘʡʛʘʣʠʡʥ ʣʘʥʜʰʘʬʪʘʜ ʵʚʜʨʵʣ 

ʛʘʨʘʭ, ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʦʩ װװʩʵʭ ʘʛʘʘʨʳʥ 

ʪʦʦʩʞʠʣʪ, ʙʦʭʠʨʜʦʣ ʟʵʨʛʵʵʨ ʪʘʘʛװʡ ʥᴇʣᴇᴇʣʣʠʡʛ 

 .ʣʜʵʛ ʙʘʡʥʘװװʟװ

ɻʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ ʵʢʦʣʦʛʠ ʛʵʜʵʛ ʥʴ 

ʛʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʘʘʩ 

ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣᴇʣ, ʙʘʡʛʘʣʴ 

ʦʨʯʥʳʛ ʭʘʤʛʘʘʣʘʭ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ װʡʣ 

ʘʞʠʣʣʘʛʘʘʛ ʩʫʜʣʘʭ ʟʦʨʠʣʛʦʪʦʡ. ɻʝʦʣʦʛʠ, ʫʫʣ 

ʫʫʨʭʘʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʥʴ ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮ, 

ʵʨʜʵʩ ʙʘʷʣʛʠʡʛ ʵʨʞ ʭʘʡʭ, ʥᴇᴇʮʠʡʛ ʪʦʛʪʦʦʭ, 

ʦʣʙʦʨʣʦʭ װʡʣ ʷʚʮ, ʪʦʜʦʨʭʦʡ ʫʨʪ ʫʜʘʘʥ 

ʭʫʛʘʮʘʘʥʜ ʭʵʨʵʛʞʠʭ ʫʯʨʘʘʩ ʪװװʥʠʡʛ ʙʘʡʛʘʣʴ 

ʦʨʯʠʥʜ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣᴇʣ ʙʘʛʘʪʘʡ, ʵʨʛʵʵʥ ʥᴇʭᴇʥ 

ʩʵʨʛʵʵʭ װʡʣ ʘʞʠʣʣʘʛʘʘʛ ʟʘʡʣʰʛװʡ ʭʠʡʞ ʙʘʡʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʶʤ. 

 
1-ʨ ʟʫʨʘʛ. ɻʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ Ϯʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʤϺʯʣϺʛ 

 

ɼʵʵʨʭ ʛʝʦʣʦʛʠ ʭʘʡʛʫʫʣ, ʫʫʣ ʫʫʨʭʘʡʥ 

ʦʣʙʦʨʣʦʣʪʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʷʚʮʘʜ ʭװʨʵʵʣʵʥ 

ʙʫʡ ʦʨʯʥʳ ʭʫʚʴʜ ʜʘʨʘʘʭ ʘʩʫʫʜʣʫʫʜʳʛ ʭʘʤʘʨʜʘʛ. 

 :ʥʜװת

Á ɻʘʟʘʨ ʜʦʦʨʭ ʙʦʣʦʥ ʛʘʜʘʨʛʫʫʛʠʡʥ ʫʩ 

ʙʦʭʠʨʜʦʭ-ʕʨʵʣ ʭʘʡʛʫʫʣ, ʦʣʙʦʨʣʦʣʪ, 

ʘʰʠʛʣʘʣʪʳʥ װʝʠʡʥ ʭʘʷʛʜʘʣ ʫʩʘʥʜ 

ʭʠʤʠʡʥ ʙʦʜʠʩʫʫʜ ʘʛʫʫʣʘʛʜʘʭ ʙᴇʛᴇᴇʜ 

ʵʥʵ ʥʴ ʛʦʣ ʤᴇʨᴇʥ, ʥʫʫʨ ʟʵʨʵʛ ʫʩʥʳ ʵʭ 

 ʩʚʵʨʠʡʛ ʙʦʭʠʨʜʫʫʣʞ, ʵʢʦʩʠʩʪʝʤʜװװ

ʥʦʮʪʦʡ ʘʶʫʣ ʫʯʨʫʫʣʞ ʙʦʣʟʦʰʛװʡ. 

Á ɸʛʘʘʨʳʥ ʙʦʭʠʨʜʦʣ-ʪʦʦʩʦʥʮʦʨ, ʭʦʨʪ 

ʭʠʡʥ ʷʣʛʘʨʘʣ ʙʠʡ ʙʦʣʜʦʛ. ʕʥʵ ʥʴ ʦʨʦʥ 

ʥʫʪʛʠʡʥ ʦʨʰʠʥ ʩʫʫʛʯʜʳʥ ʵʨװװʣ ʤʵʥʜʵʜ 

ʩᴇʨᴇʛ ʥᴇʣᴇᴇ װʟװװʣʵʭʵʵʩ ʛʘʜʥʘ ʜʵʣʭʠʡʥ 

ʫʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪᴇʜ ʥᴇʣᴇᴇʣᴇʭ 

ʵʨʩʜʵʣʪʵʡ. 

Á ɻʘʟʨʳʥ ʜʦʨʦʡʪʦʣ, ʭᴇʨʩʥʠʡ ʵʣʵʛʜʵʣ-תʡʣ 

ʘʞʠʣʣʘʛʘʘʥʘʘʩ װװʜʵʣʪʵʡ ʭᴇʨʩʥʠʡ 



 

 

 

 

ʵʚʜʨʵʣ, ʜʦʨʦʡʪʦʣ. ɻʘʟʨʳʥ ʛװʥʠʡ ʘʰʠʛʪ 

ʤʘʣʪʤʘʣʳʛ ʵʨʞ ʭʘʡʭ, ʦʣʙʦʨʣʦʭ װʡʣ ʷʚʮ 

ʥʴ ʭᴇʨʩʥʠʡ ʙװʪʮʠʡʛ ʵʚʜʵʞ, ʫʨʛʘʤʘʣ 

ʫʨʛʘʭ ʙʦʣʦʤʞʠʡʛ ʙʫʫʨʫʫʣʜʘʛ, ʵʢʦ 

ʩʠʩʪʝʤ ᴇᴇʨʯʣᴇʣʪᴇʜ ʦʨʜʦʛ. 

Á ɹʘʡʛʘʣʠʡʥ ʘʤʴʪʘʥ, ʫʨʛʘʤʣʳʥ ʘʡʤʘʛʪ 

 ,ʡʪʛʵʭװʣʵʭ ʥᴇʣᴇᴇ ïʆʡ ʤʦʜʳʛ ʩװװʟװ

ʙʘʡʛʘʣʠʡʥ ʘʤʴʪʜʳʥ ʘʤʴʜʨʘʭ ʦʨʯʥʳʛ 

ʘʣʜʘʛʜʫʫʣʘʭ, ʪᴇʨᴇʣ ʟװʡʣ ʫʩʪʘʭ 

ʵʨʩʜʵʣʠʡʛ ʥʵʤʵʛʜװװʣʜʵʛ. 

 
2-ʨ ʟʫʨʘʛ. ʕʢʦʣʦʛʠʡʥ ʥϺʣϺϺʣϺʣ 

 

 ʥʜʩʵʥװ ʟʵʭʵʜ ʛʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥװ ʥʵʵʩװת

 ʡʣ ʘʞʠʣʣʘʛʘʘ ʥʴ ʛʘʟʨʳʥ ʭʵʚʣʠʡʥ ʵʨʜʵʩװ

ʙʘʷʣʛʠʡʛ ʵʨʞ ʭʘʡʭ, ʦʣʙʦʨʣʦʭ ʪʫʣ װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʳ ʷʚʮʘʜ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳ װʥʵʣʛʵʵ 

ʭʠʡʭ, ʭʷʥʘʭ, ʙʠʡ ʙʦʣʩʦʥ ʭʘʷʛʜʣʳʛ ʟᴇʚ 

ʟʦʭʠʩʪʦʡʛʦʦʨ ʟʦʭʠʮʫʫʣʘʭ, ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʥᴇʭᴇʥ 

ʩʵʨʛʵʵʣʪ ʭʠʡʞ ʙʘʡʭ, ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥʪʦʡ 

ʭʦʣʙʦʦʪʦʡ ʜװʨʵʤ, ʞʫʨʘʤ, ʩʪʘʥʜʘʨʪʳʛ ʤᴇʨʜᴇʞ 

ʘʞʠʣʣʘʭ ʥʴ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣʣʠʡʛ 

ʙʘʛʘʩʛʘʭ, ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʳʥ ʪʦʛʪʚʦʨʪʦʡ 

ʭᴇʛʞʣʠʡʥ ʛʦʣ װʥʜʵʩ ʛʵʞ װʟʵʞ ʙʘʡʥʘ. 

 
 ʅɼʉʕʅ ʍʕʉʕɻת

ᴆʥᴇᴇ װʝʜ ʛʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʳ װʝʜ ʙʘʡʛʘʣʴ ʦʨʯʥʳʛ ʭʘʤʛʘʘʣʘʭ 

ʜʘʨʘʘʭ ʘʨʛʘ ʟʘʤʫʫʜʳʛ ʭʵʨʵʛʞװװʣʞ ʙʘʡʥʘ. װתʥʜ: 

Á ʋʩ ʜʘʭʠʥ ʘʰʠʛʣʘʭ ʩʠʩʪʝʤ ʥʵʚʪʨװװʣʞ, 

ʫʩʥʳ ʭʵʨʵʛʣʵʵʛ ʙʫʫʨʫʫʣʘʭ; 

Á ʅʦʛʦʦʥ ʫʫʣ ʫʫʨʭʘʡ ʙʫʶʫ ʙʘʡʛʘʣʴ 

ʦʨʯʠʥʜ ʵʵʣʪʵʡ ʪʝʭʥʦʣʦʛʠ ʘʰʠʛʣʘʭ; 

Á ʍʘʷʛʜʣʳʥ ʤʝʥʝʞʤʝʥʪʠʡʛ ʩʘʡʞʨʫʫʣʞ, 

ʭʘʷʛʜʣʳʥ ʙʘʛʘʩʛʘʭ, ʜʘʭʠʥ ʙʦʣʦʚʩʨʫʫʣʘʭ 

 ;ʣʵʭװװʡʣ ʘʞʠʣʣʘʛʘʘ ʭʵʨʵʛʞװ

Á תʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʜʘʨʘʘʭ ʥᴇʭᴇʥ 

ʩʵʨʛʵʵʣʪ ʭʠʡʞ, ʪʫʭʘʡʥ ʦʨʯʥʳ 

ʵʢʦʩʠʩʪʝʤʠʡʛ ʩʵʨʛʵʵʭ; 

ɻʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ  

ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣʣװװʜʠʡʥ 

ʥʵʛ ʙʦʣʦʭ ʘʛʘʘʨʳʥ ʪʦʦʩʞʠʣʪ ʥʴ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ 

 .ʣʵʭ ʪʦʤʦʦʭʦʥ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣʣʠʡʥ ʥʵʛ ʶʤװװʟװ

ɻʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ ʙװʩʵʜ ʪʦʦʩʦʥʮʨʳʥ ʭʵʤʞʵʵ 

ʠʭʵʚʯʣʵʥ ʩʪʘʥʜʘʨʪʘʘʩ 2-3 ʜʘʭʠʥ ʠʭ ʙʘʡʜʘʛ ʥʴ 

ʭװʥʠʡ ʵʨװװʣ ʤʵʥʜ, ʙʘʡʛʘʣʴ ʦʨʯʠʥ, ʥʠʡʛʵʤ ʵʜʠʡʥ 

ʟʘʩʘʛʪ ʩᴇʨᴇʛ ʥᴇʣᴇᴇ ʫʯʨʫʫʣʜʘʛ.  

ʊʦʦʩʞʠʣʪʳʥ ʭʵʤʞʵʵʛ ʭʵʤʞʠʭʜʵʵ ʘʛʘʘʨ ʜʘʭʴ 

ʪʦʦʩʦʥʮʨʳʥ ʢʦʥʮʝʥʪʨʘʮʠʡʛ ʛʨʘʤʤ/ʤį ʙʫʶʫ 

ʤʠʢʨʦʛʨʘʤʤ/ʤį ʥʵʛʞʵʵʨ ʭʵʤʞʜʵʛ. ʋʫʣ ʫʫʨʭʘʡʥ 

ʙװʩ ʥʫʪʘʛʪ ʪʦʦʩʦʥʮʨʳʥ ʘʛʫʫʣʘʤʞ ʥʴ ʙʘʡʛʘʣʴ 

ʦʨʯʥʳ ʩʪʘʥʜʘʨʪ ʭʵʤʞʵʵʥʵʵʩ ʜʘʚʞ, ʦʨʯʥʳ 

ʙʦʭʠʨʜʣʳʛ װװʩʛʵʜʵʛ. ɸʛʘʘʨʳʥ ʪʦʦʩʦʥʮʨʫʫʜ ʥʴ 

ʷʥʟ ʙװʨʠʡʥ ʭʵʣʙʵʨ ʭʵʤʞʵʵʪʵʡ ʙʘ ʪᴇʨᴇʣ ʙװʨʠʡʥ 

ʭʠʤʠʡʥ ʙʦʜʠʩʫʫʜʘʘʩ ʪʦʛʪʜʦʛ. ɿʘʨʠʤ ʥʴ ʵʭ 

 ʩʚʵʨ ʜʵʵʨʵʵʩ ʰʫʫʜ ʷʣʛʘʨʜʘʛ ʙʘʡʭʘʜ ʠʭʵʥʭ ʥʴװװ

ʘʛʘʘʨ ʜʘʭʴ ʙʫʩʘʜ ʙʦʭʠʨʜʫʫʣʘʛʯʜʳʥ ʮʦʛʮ ʭʠʤʠʡʥ 

ʫʨʚʘʣʘʘʩ װװʩʜʵʛ. ʊʦʦʩʦʥʮʨʳʥ ʵʭ װװʩʚʵʨʠʡʛ 

ʝʨᴇʥʭʠʡʜ ʥʴ ʙʘʡʛʘʣʠʡʥ ʙʦʣʦʥ ʭװʥʠʡ װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʘʘʩ װװʜʵʣʪʵʡ ʛʵʞ ʘʥʛʠʣʥʘ. 

Á PM10 (ʜʠʘʤʝʪʨ ʥʴ 10 ʤʠʢʨʦʤʝʪʨʵʵʩ 

ʙʘʛʘ ʪʦʦʩʦʥʮʦʨ): ʊʦʤ ʰʠʨʭʵʛʣʵʣʪ 

ʪʦʦʩʦʥʮʦʨ ʛʦʣʜʫʫ ʙʘʡʛʘʣʠʡʥ ʛʘʨʘʣʪʘʡ 

ʵʭ װװʩʚʵʨʪʵʡ ʙʘʡʜʘʛ. ʊʫʭʘʡʣʙʘʣ 

ʤʝʭʘʥʠʢ ᴇʛᴇʨʰʠʣʜ ʦʨʞ, ʥʫʥʪʘʛʣʘʛʜʘʥ 

ʙʫʪʘʨʩʘʥ ʭᴇʨʩ, ʪʦʦʩ, ʜʘʣʘʡʥ ʜʘʚʩ, 

ʙʠʦʘʵʨʦʟʦʣʳʥ ʭʵʩʛװװʜ ʙʘʡʜʘʛ. ʉʘʣʭʠ, 

ʭᴇʜᴇʣʛᴇᴇʥ ʟʵʨʛʵʵʨ ʭᴇʨʩʥʠʡ ʞʠʞʠʛ 

ʭʵʩʛװװʜ ʘʛʘʘʨʪ ʛʘʨʯ ʩʘʣʭʠʘʨ ʟᴇᴇʛʜᴇʥ, 

ʵʨʜʩʠʡʥ ʪʦʦʩʦʥʮʨʫʫʜʳʛ ʘʪʤʦʩʬʝʨʪ 

ʦʨʫʫʣʞ ʠʨʜʵʛ ʙᴇʛᴇᴇʜ ʵʜʛʵʵʨ 

ʪʦʦʩʦʥʮʨʳʥ ʛʦʣ ʥʘʡʨʣʘʛʘ ʥʴ ʮʘʨʮʜʘʩʪ 

ʠʭʵʵʨ ʘʛʫʫʣʘʛʜʘʭ ʭᴇʥʛᴇʥ ʮʘʛʘʘʥ, 

ʮʘʭʠʫʨ, ʪᴇʤᴇʨ, ʢʘʣʴʮʠ ʙʦʣʦʥ ʢʘʣʠʡʥ 

ʠʩʣװװʜ ʙʘʡʜʘʛ. 

Á PM2.5 (2.5 ʤʠʢʨʦʤʝʪʨʵʵʩ ʙʘʛʘ 

ʪʦʦʩʦʥʮʦʨ): ʅʘʨʠʡʥ ʰʠʨʭʵʛʣʵʣʪ 

ʪʦʦʩʦʥʮʦʨ ʥʴ ʠʭʵʚʯʣʵʥ ʭʠʡʥ ʪᴇʣᴇʚ ʜʵʭ 

ʙʦʜʠʩʫʫʜʳʥ ʢʦʥʜʝʥʩʘʮʠʡʥ ʧʨʦʮʝʩʩ 

ʙʦʣʦʥ ʜʫʪʫʫ ʰʘʪʘʣʪʳʥ ʧʨʦʮʝʩʩʦʦʩ 

 ʩʚʵʨ ʪʵʵʚʨʠʡʥװװ ʩʜʵʛ. ʊʠʡʤʵʵʩ ʛʦʣ ʵʭװװ

ʭʵʨʵʛʩʣװװʜ, װʡʣʜʚʵʨʠʡʥ ʙʦʣʦʥ ʘʭʫʡʥ 

ʰʘʪʘʣʪʳʥ ʧʨʦʮʝʩʩʫʫʜ ʤᴇʥ ʭʦʦʣ ʭʠʡʭ 

ʟʵʨʵʛ ʰʘʪʘʣʪ ʷʚʘʛʜʘʞ ʙʘʡʛʘʘ ʙװʭʠʡ ʣ 

ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʘʘʩ װװʜʵʣʪʵʡ ʵʭ 

 ʜ ʙʘʡʥʘ. ʂʦʥʜʝʥʩʘʮʠʡʥװװʩʚʵʨװװ

ʧʨʦʮʝʩʩʳʥ װʝʜ ʘʛʘʘʨ ʜʘʭʴ ʭʠʡʥ 

ʙʦʭʠʨʜʫʫʣʘʛʯʠʜ 0.05 ʤʠʢʨʦʤʝʪʨ 

ʭʵʤʞʵʵʪʵʡ ʮᴇʤʠʡʛ ʪʦʡʨʦʥ ʭʵʩʵʛ 

ʭʫʛʘʮʘʘʥʳ ʜʘʨʘʘ ʙᴇᴇʛʥᴇʨᴇʥ ʙʠʝʞʠʞ 

ʥʘʨʠʡʥ ʰʠʨʭʵʛʣʵʛʪ ʪʦʦʩʦʥʮʨʫʫʜʳʛ 

 ʨʠʡʥװʝʜ ʷʥʟ ʙװ ʩʛʵʜʵʛ. ʐʘʪʘʣʪʳʥװװ

ʪʝʤʧʝʨʘʪʫʨʪ ʪʦʦʩʦʥʮʦʨ װװʩʛʵʭ ᴇʥʜᴇʨ 

ʠʜʵʚʭʪʵʡ ʭʠʡ ʪᴇʣᴇʚʪ ʥʵʛʜʣװװʜ, ʦʨʛʘʥʠʢ 

ʥʵʛʜʣװװʜ, װʨʛʵʣʞʠʣʩʵʥ ʛʠʥʞʠʥ ʭʵʣʭʵʵ 

ʙװʭʠʡ ʭᴇᴇ ʪʦʨʪʦʛ, ʤʝʪʘʣʣʳʥ ʠʩʣװװʜ 

ʘʛʘʘʨ ʤʘʥʜʘʣʜ ʭʘʷʛʜʜʘʛ ʙʘ ʘʛʘʘʨ 

ʤʘʥʜʣʳʥ ʬʠʟʠʢ ʭʠʤʠʡʥ ʧʨʦʮʝʩʩʳʥ װʨ 

ʜװʥʜ ʷʥʟ ʙװʨʠʡʥ ʭʵʣʙʵʨ ʭʵʤʞʵʵʪʵʡ 

ʪʦʦʩʦʥʮʨʳʛ װװʩʛʵʜʵʛ. 

ɻʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʳ װʝʜ ʪʦʦʩʦʥʮʦʨ ʥʴ ʜʘʨʘʘʭ ʛʦʣ 

ʵʭ װװʩʚʵʨװװʜʵʵʩ װװʩʜʵʛ. װתʥʜ: 

¶ ɻʘʟʘʨ ʰʦʨʦʦʥʳ ʘʞʠʣ: ɸʞʣʳʥ ʪʘʣʙʘʡ 

ʙʵʣʪʛʵʭ, ʭᴇʨʩ ʭʫʫʣʘʣʪ, ʫʭʘʣʪ ʭʠʡʭ װʝʜ 

ʭᴇʨʩ, ʯʫʣʫʫʣʛʠʡʥ  ʙʫʪʨʘʣʘʘʩ װװʩʵʭ ʪʦʦʩ, 

ʪʦʦʩʦʥʮʦʨ; 



 

 

 

 

¶ ʊʵʩʵʣʛʵʵ: ʊʵʩʵʣʛʵʵʥʵʵʩ װװʩʵʣʪʵʡ װװʩʵʭ 

ʪʦʦʩ, ʪʦʦʩʦʥʮʦʨ; 

¶ ʊʵʵʚʨʠʡʥ ʭʵʨʵʛʩʣʵʵʩ: תʡʣ ʘʞʠʣʣʘʛʘʘʥʳ 

 ʥʜװʝʠʡʥ ʦʡʨ ʦʨʯʤʳʥ ʟʘʤʘʘʨ ʭװ

ʜʘʘʮʳʥ ʤʘʰʠʥʫʫʜʘʘʩ װװʩʵʭ װװʩʵʭ ʪʦʦʩ, 

ʪʦʦʩʦʥʮʦʨ; 

¶ ɹʫʪʣʘʣʪ, ʪʵʵʨʵʤʜʵʣʪ: ʍװʜʵʨ 

ʙʫʪʣʘʭ, ʥʫʥʪʘʛʣʘʭ ʧʨʦʮʝʩʩʦʦʩ װװʩʵʭ 

ʪʦʦʩ, ʪʦʦʩʦʥʮʦʨ; 

¶ ʍʫʨʠʤʪʣʘʛʜʩʘʥ ʭʘʷʛʜʘʣ: 

ʆʚʦʦʣʩʦʥ ʭʘʷʛʜʣʳʥ ʪʘʣʙʘʡʛʘʘʩ 

ʩʘʣʭʠʘʨ ʜʘʤʞʠʥ ʪʘʨʭʘʭ ʪʦʦʩ, 

ʪʦʦʩʦʥʮʦʨ; 

¶ ʄʘʪʝʨʠʘʣʳʥ ʟᴇᴇʚᴇʨʣᴇʣʪ: ʍװʜʵʨ, 

ʭʘʷʛʜʘʣ ʙʦʣʦʥ ʙʫʩʘʜ ʤʘʪʝʨʠʘʣʫʫʜʳʛ 

ʜʘʤʞʫʫʣʘʭ, ʘʯʠʭ, ʙʫʫʣʛʘʭ ʷʚʮʘʜ װװʩʵʭ 

ʪʦʦʩ, ʪʦʦʩʦʥʮʦʨ; 

¶ ʕʜʛʵʵʨʵʵʩ ʛʘʜʥʘ ʭʫʫʨʘʡ, 

ʩʘʣʭʠʪʘʡ ʥᴇʭʮᴇʣʜ ʩʫʣ ʭᴇʨʩʥᴇᴇʩ װװʩʵʭ 

ʪʦʦʩ, ʪʦʦʩʦʥʮʦʨ; 

ɻʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʪ 

ʪʦʦʩʞʠʣʪʳʛ ʙʫʫʨʫʫʣʘʭʳʥ ʪʫʣʜ ʜʘʨʘʘʭ 

ʘʨʛʫʫʜʳʛ ᴇʨʛᴇʥ ʘʰʠʛʣʘʞ ʙʘʡʥʘ: 

¶ ʋʩʘʣʛʘʘ: ɿʘʤ, ʪʘʣʙʘʡ, ʦʚʦʦʣʛʦ ʙʦʣʦʥ ʠʣ 

ʫʫʨʭʘʡʛ ʪʦʛʪʤʦʣ 

ʫʩʘʘʨ ʰװʨʰʠʞ ʪʦʦʩʞʠʣʪʳʛ ʙʫʫʨʫʫʣʜʘʛ. 

ʕʥʵ ʥʴ ʭʘʤʛʠʡʥ ʪװʛʵʵʤʵʣ ʘʨʛʘ ʶʤ. 

¶ ʍʠʤʠʡʥ ʙʦʜʠʩ ʘʰʠʛʣʘʭ: ʋʩʘʥʜ ʥʵʤʵʣʪ 

ʙʦʜʠʩ (ʪʦʦʩ ʜʘʨʘʛʯ) ʭʠʡʞ ʰʠʥʛʵʵʞ ʟʘʤ 

ʜʵʵʨ ʮʘʮʘʭ ʟʘʤʘʘʨ ʪʦʦʩʥʳ ʰʠʨʭʛװװʜʠʡʛ 

ʙʘʨʴʞ, ʘʛʘʘʨʪ ʜʵʛʜʵʭʵʵʩ ʩʵʨʛʠʡʣʜʵʛ. 

ʕʜʛʵʵʨ ʙʦʜʠʩʫʫʜ ʥʴ ʛʘʜʘʨʛʫʫ ʜʵʵʨ 

ʙװʨʭװװʣ װװʩʛʵʞ, ʪʦʦʩʳʛ ʪʦʛʪʦʦʥ 

ʙʘʨʠʭʘʜ ʪʫʩʘʣʜʘʛ. 

¶ ʅʦʛʦʦʥ ʙʘʡʛʫʫʣʘʤʞ: ʋʫʨʭʘʡʥ ʦʨʯʠʤʜ 

ʤʦʜ, ʫʨʛʘʤʘʣ ʪʘʨʴʞ, ʩʘʣʭʠʥʳ ʭװʯʠʡʛ 

ʙʫʫʨʫʫʣʞ, ʪʦʦʩʥʳ 

ʪʘʨʭʘʣʪʳʛ ʙʘʛʘʩʛʘʜʘʛ. ʄʦʜ, ʫʨʛʘʤʘʣ ʥʴ 

ʪʦʦʩʳʛ ʰʠʥʛʵʵʞ, ʘʛʘʘʨʳʛ 

ʮʵʚʵʨʰװװʣʜʵʛ. 

¶ ʊʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʭʘʘʣʪ, ʙװʨʭװװʣ: 

ɹʫʪʣʘʭ ʙʦʣʦʥ ʙʦʣʦʚʩʨʫʫʣʘʭ װʡʣ ʷʚʮʘʜ 

ʭʘʘʣʪʪʘʡ, ʙʠʪװװʤʞʣʵʛʜʩʵʥ ʩʠʩʪʝʤ 

ʘʰʠʛʣʘʭ ʥʴ ʪʦʦʩʦʥʮʨʳʥ ʪʘʨʭʘʣʪʳʛ 

ʙʫʫʨʫʫʣʥʘ.  

¶ ʉʘʣʭʠʥʳ ʭʘʘʣʪ: ʀʣ ʫʫʨʭʘʡ 

ʙʦʣʦʥ ʤʘʪʝʨʠʘʣʳʥ ʦʚʦʦʣʛʳʥ ʵʨʛʵʥ 

ʪʦʡʨʦʥʜ ʩʘʣʭʠʥʳ ʯʠʛʣʵʣ, ʭʫʨʜʥʳ 

ʥᴇʣᴇᴇʛ ʙʫʫʨʫʫʣʘʭ ʟʦʨʠʣʛʦʦʨ ʪʫʩʛʘʡ 

ʭʘʘʣʪ ʭʠʡʞ ʙʘʡʨʣʫʫʣʜʘʛ. ʉʘʣʭʠʥʳ 

ʭʘʘʣʪ ʥʴ ʪʦʦʩʳʛ ʫʨʩʘʭ ʙʦʣʦʥ ʪʘʨʭʘʭʘʘʩ 

ʩʵʨʛʠʡʣʜʵʛ. 

¶ ʍʘʪʘʘʭ ʧʨʦʮʝʩʩʳʥ ʫʜʠʨʜʣʘʛʘ: ʍʵʪ 

ʭʫʫʨʘʡ ʥᴇʭʮᴇʣʜ ʪʦʦʩʞʠʣʪ ʥʵʤʵʛʜʵʭ ʪʫʣ 

ʧʨʦʮʝʩʩʳʥ ʦʨʯʥʳ 

ʯʠʡʛʠʡʛ ʟʦʭʠʮʫʫʣʞ,ʪʦʦʩʞʠʣʪʳʥ 

ʵʨʩʜʵʣʠʡʛ ʙʘʛʘʩʛʘʥʘ. 

¶ ʊʵʵʚʨʠʡʥ ʭʵʨʵʛʩʣʠʡʥ 

ʭʫʨʜʥʳ ʭʷʟʛʘʘʨʣʘʣʪ: ʋʫʨʭʘʡʥ ʟʘʤʘʘʨ 

ʷʚʘʘ ʪʵʵʚʨʠʡʥ ʭʵʨʵʛʩʣʠʡʥ 

ʭʫʨʜʳʛ ʭʷʟʛʘʘʨʣʘʭ ʥʴ ʟʘʤʳʥ 

ʪʦʦʩʞʠʣʪʳʛ ʙʘʛʘʩʛʘʭ ʥʵʛ ʘʨʛʘ ʶʤ. ʍʫʨʜ 

ʠʭ ʙʘʡʭ ʪʫʩʘʤ ʪʦʦʩ ʜʵʛʜʵʣʪ ʠʭʵʩʜʵʛ. 

ʋʫʣ ʫʫʨʭʘʡʥ ʪʦʦʩʞʠʣʪʳʛ 

ʙʫʫʨʫʫʣʘʭ ʘʨʛʫʫʜʳʥ ʜʘʚʫʫ ʙʦʣʦʥ ʩʫʣ 

ʪʘʣʫʫʜʳʛ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ʘʚʯ װʟʵʞ ʙʦʣʥʦ (1-ʨ 

ʭװʩʥʵʛʪ).

  

ɸɻɸɸʈ ɼɸʍʔ ʊʆʆʉʆʅʎʈʓɻ ɼɸʈɸʍ ɸʈɻʋʋɼʓʅ ʍɸʈʔʎʋʋʃɸʃʊ 

1-ʈ ʍϭʉʅʕɻʊ. 

 ̄ ʊʦʦʩʦʥʮʨʳʛ ʜʘʨʘʭ 

ʘʨʛʳʥ ʪᴇʨᴇʣ 

ɼʘʚʫʫ ʪʘʣ ʉʫʣ ʪʘʣ 

1 ʋʩʘʣʛʘʘ ʍʷʤʜ, ʭʵʨʵʛʞװװʣʵʭʵʜ ʭʷʣʙʘʨ. 
ʊʦʦʩʳʛ ʭʫʨʜʘʥ ʜʘʨʞ, ʰʫʫʜ װʨ 

ʜװʥ ᴇʛʜᴇʛ. 

ʋʩʥʳ ʭʵʨʵʛʣʵʵ ʠʭ ʙʘʡʜʘʛ ʪʫʣ ʫʩʥʳ ʥᴇᴇʮ ʙʘʛʘʪʘʡ ʙʫʩ 
ʥʫʪʘʛʪ ʘʩʫʫʜʘʣ װװʩʛʵʞ ʙʦʣʟʦʰʛװʡ. 

ɹʦʛʠʥʦ ʭʫʛʘʮʘʘʥʳ װʨ ʜװʥʪʵʡ, ʫʩ ʰװʨʰʠʣʪʵʵ ʙʘʡʥʛʘ 

ʜʘʚʪʘʞ ʭʠʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 
ʋʩ ʮʘʮʘʭ ʥʴ ʟʘʤʳʥ ʵʚʜʨʵʣ, ʰʘʚʘʨʣʘʛ ʦʨʯʠʥ װװʩʛʵʞ 

ʙʦʣʟʦʰʛװʡ. 

2 ʍʠʤʠʡʥ ʙʦʜʠʩ 

ʘʰʠʛʣʘʭ 

ʋʩʥʘʘʩ ʫʜʘʘʥ ʭʫʛʘʮʘʘʥʳ װʨ 

ʜװʥʪʵʡ, ʰʠʥʛʵʣʞ ʫʜʘʘʥ ʭʫʛʘʮʘʘʥʜ 

ʪʦʦʩ ʙʘʨʴʜʘʛ. 

ʋʩʥʳ ʭʵʨʵʛʣʵʵʛ ʙʘʛʘʩʛʘʥʘ. 

ɹʦʜʠʩʳʥ ʟʘʨʜʘʣ ᴇʥʜᴇʨ. 

ʍʠʤʠʡʥ ʙʦʜʠʩʳʥ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇ, 

ʙʦʭʠʨʜʦʣ װװʩʵʭ ʵʨʩʜʵʣʪʵʡ. 

ɿʘʨʠʤ ʭʠʤʠʡʥ ʙʦʜʠʩ ʙʘʡʛʘʣʴ ʦʨʯʠʥ ʙʦʣʦʥ ʭװʥʠʡ 

ʵʨװװʣ ʤʵʥʜʵʜ ʭʦʨ ʭᴇʥᴇᴇʣ ʫʯʨʫʫʣʞ ʙʦʣʟʦʰʛװʡ. 

3 ʅʦʛʦʦʥ ʙʘʡʛʫʫʣʘʤʞ ɹʘʡʛʘʣʴ ʦʨʯʠʥʜ ʵʵʣʪʵʡ, ʫʨʪ ʭʫʛʘʮʘʘʥʜ 

ʪʦʛʪʚʦʨʪʦʡ ʫʨ ʜװʥ ᴇʛʜᴇʛ. 

ɸʛʘʘʨʳʥ ʯʘʥʘʨʳʛ ʩʘʡʞʨʫʫʣʞ, 
ʠʣװװ ʵʝʨʵʛ ʥᴇʣᴇᴇ װʟװװʣʜʵʛ. 

ʍᴇʨʩ, ʫʩʘʣʛʘʘ ʰʘʘʨʜʜʘʛ ʪʫʣ ʭʵʨʵʛʞװװʣʵʭʵʜ ʮʘʛ 

ʭʫʛʘʮʘʘ ʠʭ ʦʨʥʦ. 

ʅʦʛʦʦʥ ʙʘʡʛʫʫʣʘʤʞʠʡʛ ʪʦʛʪʤʦʣ ʘʨʯʣʘʭ 
ʰʘʘʨʜʣʘʛʘʪʘʡ. 

ʋʫʣ ʫʫʨʭʘʡʥ ʙװʩ ʥʫʪʘʛʪ ʪʦʭʠʨʦʭ ʫʨʛʘʤʘʣ ʩʦʥʛʦʭʦʜ 

ʙʵʨʭʰʵʵʣʪʵʡ ʙʘʡʞ ʙʦʣʥʦ 

4 ʊʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ 

ʭʘʘʣʪ, ʙװʨʭװװʣ 

ʊʦʦʩʳʛ ʰʫʫʜ ʵʭ װװʩʚʵʨ ʜʵʵʨ ʥʴ ʙʘʨʠʭ 

ʙʦʣʦʤʞʪʦʡ. 

ɸʛʘʘʨʳʥ ʙʦʭʠʨʜʣʳʛ ʙʘʛʘʩʛʘʥʘ. 
 

ʍʘʘʣʪ, ʰװװʣʪװװʨʠʡʥ ʟʘʨʜʘʣ ᴇʥʜᴇʨ. 

ʊʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʜ ʙʘʡʥʛʳʥ ʘʨʯʠʣʛʘʘ, ʟʘʩʚʘʨ 

ʰʘʘʨʜʣʘʛʘʪʘʡ 
ɹװʨʭװװʣʪʵʡ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʜ 

ʭʷʥʘʣʪ ʪʘʚʠʭʘʜ ʭװʥʜʨʵʣ ʫʯʨʫʫʣʞ ʙʦʣʟʦʰʛװʡ. 

5 ʉʘʣʭʠʥʳ ʭʘʘʣʪ ʉʘʣʭʠʥʳ ʭʫʨʜʳʛ ʙʫʫʨʫʫʣʩʥʘʘʨ 

ʪʦʦʩʞʠʣʪʳʥ ʪʘʨʭʘʣʪʳʛ ʭʷʟʛʘʘʨʣʘʜʘʛ 
ʍʵʨʵʛʞװװʣʵʭʵʜ ʭʘʨʴʮʘʥʛʫʡ ʭʷʣʙʘʨ. 

 

ʍʘʘʣʪʫʫʜʳʛ ʪʦʛʪʤʦʣ ʘʨʯʣʘʭ, ʟʘʩʚʘʨʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

ʊʫʩʛʘʡ ʙװʪʵʮ, ʤʘʪʝʨʠʘʣʳʛ ʩʦʥʛʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡ 
ʪʫʣ ᴇʨʪᴇʛ ᴇʥʜᴇʨ ʙʘʡʞ ʙʦʣʥʦ. 



 

 

 

 

6 ʍʘʪʘʘʭ ʧʨʦʮʝʩʩʳʥ 

ʫʜʠʨʜʣʘʛʘ 

ʍʫʫʨʘʡʰʠʣʪʘʘʩ 

ʰʘʣʪʛʘʘʣʩʘʥ ʪʦʦʩʞʠʣʪʳʛ ʭʷʥʘʭ 

ʙʦʣʦʤʞʪʦʡ. 

ʏʠʡʛʰʠʣʪʠʡʥ ʭʵʤʞʵʵʛ 
ʭʷʥʘʞ, װʡʣʜʚʵʨʣʵʣʠʡʥ ʧʨʦʮʝʩʩʳʛ ʠʣװװ 

ʪʦʛʪʚʦʨʪʦʡ ʙʦʣʛʦʜʦʛ. 

ʊʝʭʥʦʣʦʛʠʡʥ ʰʠʡʜʵʣ ʭʵʨʵʛʪʵʡ ʪʫʣ ᴇʨʪᴇʛ ʠʭʪʵʡ. 

ʏʠʡʛʰװװʣʵʭ ʩʠʩʪʝʤʠʡʛ ʙʘʡʥʛʳʥ ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵ 

ʰʘʘʨʜʜʘʛ. 

7 ʊʵʵʚʨʠʡʥ ʭʵʨʵʛʩʣʠʡʥ 

ʭʫʨʜʥʳ ʭʷʟʛʘʘʨʣʘʣʪ 

ʍʵʨʵʛʞװװʣʵʭʵʜ ʭʷʣʙʘʨ, 

ʟʘʨʜʘʣ ʙʘʛʘʪʘʡ. 
ʋʫʨʭʘʡʥ ʟʘʤʜ 

ʪʦʦʩʞʠʣʪʳʛ ʤʵʜʵʛʜʵʭװʡʮ ʙʘʛʘʩʛʘʜʘʛ. 

 

ʊʵʵʚʵʨʣʵʣʪʠʡʥ ʭʫʨʜʳʛ ʭʷʟʛʘʘʨʣʘʩʥʘʘʨ ʘʞʣʳʥ 

ʙװʪʵʵʤʞ ʙʫʫʨʯ ʙʦʣʟʦʰʛװʡ. 
ɿʘʤʳʥ ʯʘʥʘʨ ʤʫʫ ʙʘʡʚʘʣ ʪʦʦʩʞʠʣʪʳʛ ʙװʨʵʥ ʭʷʥʘʭ 

ʙʦʣʦʤʞʛװʡ. 

 

ʍʘʨʴʮʫʫʣʩʘʥ ʩʫʜʘʣʛʘʘʥʘʘʩ װʟʵʭʵʜ ʭʷʤʜ 

ᴇʨʪᴇʛʪʵʡ ʙᴇʛᴇᴇʜ ʪװʨʛʵʥ ʭʵʨʵʛʞװװʣʵʭ ʙʦʣʦʤʞʪʦʡ 

ʘʨʛʘ ʥʴ ʫʩʘʣʛʘʘʥʳ ʰװʨʰʠʣʪ, ʛʵʚʯ  ʙʦʛʠʥʦ 

ʭʫʛʘʮʘʘʥʜ װʨ ʜװʥʛʵʵ ᴇʛʜᴇʛ, ʜʘʚʪʘʤʞ ʠʭ, ʫʩʥʳ 

ʭʵʨʵʛʣʵʵ ᴇʥʜᴇʨ. ʅʦʛʦʦʥ ʙʘʡʛʫʫʣʘʤʞ ʥʴ ʫʨʪ 

ʭʫʛʘʮʘʘʥʜ ʪʦʛʪʚʦʨʪʦʡ װʨ ʜװʥ װʟװװʣʞ ʙʘʡʥʘ. 

ʍʘʘʣʪ, ʙװʨʭװװʣ, ʙʠʪװװʤʞʠʣʩʵʥ ʩʠʩʪʝʤʠʡʥ 

ʘʨʛʫʫʜ ʥʴ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ᴇʨʪᴇʛʪʵʡ,  ʫʨʪ 

ʭʫʛʘʮʘʘʥʳ װʨ ʜװʥʪʵʡ, ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ʠʭ 

ʰʘʘʨʜʜʘʛ. ʊʫʩʛʘʡ ʭʘʤʛʘʘʣʘʣʪʳʥ ʭʘʥʘ ʙʦʣʦʥ 

ʙʠʪװװʤʞʣʵʣ ʥʴ ʥʘʨʠʡʥ ʰʠʨʭʵʛʪʵʡ ʪʦʦʩʦʥʮʨʳʛ 

 ʥʪʵʡ ʙʘʨʠʭ ʙʦʣʦʚʯ ʭʵʨʵʛʣʵʵʥʠʡ ʭʫʚʴʜ ʛʘʟʘʨװʨ ʜװ

ʟװʡʥ ʙʘʡʨʣʘʣ, ʩʘʣʭʠʥʳ ʥᴇʣᴇᴇʥᴇᴇʩ ʠʭʵʵʭʵʥ 

ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʜʘʛ. 

ʄʘʥʘʡ ʦʨʥʳ ʭʫʚʴʜ ʛʝʦʣʦʛʠ ʫʫʣ ʫʫʨʭʘʡʥ 

ʩʘʣʙʘʨʪ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʘʡʛʘʘ 

ʢʦʤʧʘʥʠʫʜʳʥ ʭʫʚʴʜ ʪʦʦʩ, ʪʦʦʩʦʥʮʨʳʛ ʙʘʛʘʩʛʘʭ 

ʘʨʛʫʫʜʳʛ ʪʦʜʦʨʭʦʡ ʙʘʡʜʣʘʘʨ ʘʰʠʛʣʘʞ ʙʘʡʥʘ (2-

ʨ ʭװʩʥʵʛʪ).  

.  

ɸɻɸɸʈʓʅ ʊʆʆʉɾʀʃʊʓɻ ɸʈʀʃɻɸʍ ɸʈɻʋʋɼʓʅ ʍʕʈʕɻʃʕʕʅʀʁ ʉʋɼɸʃɻɸɸ 

2-ʈ ʍϭʉʅʕɻʊ. 

ˉ ʂʦʤʧʘʥʠ ʊʫʨʰʣʘʛʘ תʨ ʜװʥ ʍᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ 

1 ʆʶʫ ʊʦʣʛʦʡ 

ʍʍʂ 

ɸʚʪʦʤʘʪ ʫʩʘʣʛʘʘʥʳ ʩʠʩʪʝʤ - GPS ʭʷʥʘʣʪʪʘʡ 

ʊʦʦʩ ʭʵʤʞʠʛʯ ʤʵʜʨʵʛʯװװʜ ʩʫʫʨʠʣʫʫʣʩʘʥ 
ʆʨʯʠʥ װʝʠʡʥ ʧʦʣʠʤʝʨ ʪʝʭʥʦʣʦʛʠ ʘʰʠʛʣʘʜʘʛ 

ʊʦʦʩʞʠʣʪ 80% ʙʫʫʨʩʘʥ 

ʋʩʥʳ ʭʵʨʵʛʣʵʵ 40% ʙʫʫʨʩʘʥ 

ɾʠʣʜ 5-7 ʩʘʷ 

ʘʤ.ʜʦʣʣʘʨ 

2 ʕʨʜʵʥʵʪ 

 ɻתʡʣʜʚʵʨ ʊᴆװ

ʋʣʘʤʞʣʘʣʪ ʙʦʣʦʥ ʰʠʥʵ ʪʝʭʥʦʣʦʛʠʡʥ ʭʦʩʣʦʣ:  

o ʋʩʘʣʛʘʘʥʳ ʤʘʰʠʥʳ ʧʘʨʢ 
ʰʠʥʵʯʣʵʣ 

o 20 ʞʠʣʠʡʥ ʥʦʛʦʦʥ 

ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʪʫʨʰʣʘʛʘ 

o ʐʠʥʵ װʝʠʡʥ ʪʦʦʩ ʩʦʨʦʛʯ 
ʩʠʩʪʝʤװװʜ 

ʊʦʦʩʞʠʣʪ 60-70% ʙʫʫʨʩʘʥ 

ʅʦʛʦʦʥ ʙװʩ װװʩʩʵʥ 
 

ɾʠʣʜ 3-4 ʩʘʷ 

ʘʤ.ʜʦʣʣʘʨ 

3 ʊʘʚʘʥ ʊʦʣʛʦʡ 

ʍʍʂ 

ʅװװʨʩʥʠʡ ʫʫʨʭʘʡʥ ʦʥʮʣʦʛʪ ʪʦʭʠʨʩʦʥ:  

o ʋʩʘʣʛʘʘ + ʇʦʣʠʤʝʨʠʡʥ ʭʦʩʣʦʣ 

o ʍʘʪʫʫ ʭʫʯʠʣʪʪʘʡ ʟʘʤ ʙʘʨʴʩʘʥ 

o ɹʠʪװװʤʞʠʣʩʵʥ ʪʵʵʚʨʠʡʥ ʩʠʩʪʝʤ 

ʊʦʦʩʞʠʣʪ 75% ʙʫʫʨʩʘʥ 

ʊʵʵʚʨʠʡʥ ʭʫʨʜ ʥʵʤʵʛʜʩʵʥ 
 

ɾʠʣʜ 4-6 ʩʘʷ 

ʘʤ.ʜʦʣʣʘʨ 

4 ɹʘʛʘʥʫʫʨ ʍʂ ʍʷʤʜ ᴇʨʪᴇʛʪʵʡ ʰʠʡʜʣװװʜ:  

o ʕʥʛʠʡʥ ʫʩʘʣʛʘʘʥʳ ʩʠʩʪʝʤ 

o ʄʦʜ, ʙʫʪʥʳ ʩʫʫʣʛʘʮ 

o ʋʩʘʥ ʭᴇʰʛᴇʥ ʩʠʩʪʝʤ 

ʊʦʦʩʞʠʣʪ 50% ʙʫʫʨʩʘʥ 
ɹʘʡʛʘʣʴ ʦʨʯʥʳ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ 

ɾʠʣʜ 1-2 ʩʘʷ 
ʘʤ.ʜʦʣʣʘʨ 

5 ɹʦʨ-ᴆʥʜᴇʨ ʋɹת ʍʦʣʠʤʦʛ ʘʨʛʘ:  

o ʋʩʘʣʛʘʘʥʳ ʩʠʩʪʝʤ 

o ʍʠʤʠʡʥ ʙʦʜʠʩ ʘʰʠʛʣʘʣʪ 

o ɸʛʫʫʣʘʭʳʥ ʙʠʪװװʤʞʣʵʣ 
 

ʊʦʦʩʞʠʣʪ 55-65% ʙʫʫʨʩʘʥ 

ɸʞʠʣʯʜʳʥ ʵʨװװʣ ʤʵʥʜ 

ʩʘʡʞʠʨʩʘʥ 
 

ɾʠʣʜ 2-3 ʩʘʷ 

ʘʤ.ʜʦʣʣʘʨ 

 



 

 

 

 

 
3-ʨ ʟʫʨʘʛ. ʊʦʦʩ ʜʘʨʘʭ ʘʨʛʫʫʜʳʥ ʭʵʨʵʛʣʵʵ (ʄʦʥʛʦʣ ʦʨʥʳ ʛʝʦʣʦʛʠ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʳʥ) 

 

ʉʫʜʘʣʛʘʘʥʘʘʩ װʟʵʭʵʜ ʪᴇʩʣʠʡʥ ʮʘʨ ʭʵʤʞʵʵ, 

ʥᴇᴇʮ, ʪᴇʩʣʠʡʥ ʭʵʨʵʛʞʠʭ ʭʫʛʘʮʘʘʥʘʘʩ ʭʘʤʘʘʨʘʥ 

ᴇʥʜᴇʨ ʪʝʭʥʦʣʦʛʠ ʘʰʠʛʣʘʭ, ʫʨʪ ʭʫʛʘʮʘʘʥʳ 

ʪᴇʣᴇʚʣᴇʛᴇᴇʪʵʡ, ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʤʝʥʝʞʤʝʥʪ ʩʘʡʥ 

ʙʘʡʛʘʘ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ɼʫʥʜ ʦʚʨʳʥ 

ʫʫʨʭʘʡʥʫʫʜʳʥ ʭʫʚʴʜ ʭʦʣʠʤʦʛ ʘʨʛʳʛ ʘʰʠʛʣʘʜʘʛ, 

ʟʘʨʜʘʣ ʙʘʛʘʪʘʡ ʰʠʡʜʣʠʡʛ ʩʦʥʛʦʩʦʥ, ʫʷʥ ʭʘʪʘʥ 

ʤʝʥʝʞʤʝʥʪʪʵʡ ʙʘʡʥʘ. ʍʘʨʠʥ ʞʠʞʠʛ 

ʫʫʨʭʘʡʥʫʫʜʳʥ ʭʫʚʴʜ ʵʥʛʠʡʥ ʘʨʛʫʫʜ 

ʜʘʚʘʤʛʘʡʣʜʘʛ, ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʥʳ ʰʠʡʜʵʣ 

ʪװʛʵʵʤʵʣ ʙʘʡʥʘ.  

ɼʵʣʭʠʡʥ ʩװװʣʠʡʥ װʝʠʡʥ ʯʠʛ ʭʘʥʜʣʘʛʘ ʥʴ 

ʙʘʡʛʘʣʴʜ ʵʵʣʪʵʡ ʰʠʡʜʵʣ ʨװװ ʰʠʣʞʠʭ, ʫʩʥʳ 

ʭʵʤʥʵʣʪʪʵʡ ʪʝʭʥʦʣʦʛʠ ʥʵʚʪʨװװʣʵʭ, ʘʚʪʦʤʘʪ 

ʩʠʩʪʝʤװװʜ ʘʰʠʛʣʘʭ ʟʵʨʵʛ ʭʘʥʜʣʘʛʘ ʜʘʚʘʤʛʘʡʣʞ 

ʙʘʡʥʘ.  

ʕʥʜʵʵʩ ʭʠʤʠʡʥ ʘʨʛʘʘʨ ʪʦʦʩʞʠʣʪʳʛ ʙʘʛʘʩʛʘʭ 

ʘʨʛʘ ʥʴ ʪʦʦʩʦʥʮʨʳʥ ʜʵʛʜʵʣʪʠʡʛ ʭʷʟʛʘʘʨʣʘʭʳʥ 

ʪʫʣʜ ʪʫʩʛʘʡ ʟʦʨʠʫʣʘʣʪʳʥ ʭʠʤʠʡʥ ʙʦʜʠʩʳʛ 

ʘʰʠʛʣʘʞ, ʪװװʥʠʡʛ ʛʘʟʨʳʥ ʛʘʜʘʨʛʫʫ ʵʩʚʵʣ ʟʘʤʳʥ 

ʙװʨʵʣʜʵʭװװʥ ʭʵʩʵʛ ʜʵʵʨ ʰװʨʰʠʭ ʟʘʤʘʘʨ 

ʭʵʨʵʛʞװװʣʜʵʛ,  װʡʣʜʚʵʨʣʵʣʠʡʥ ʪʘʣʙʘʡ, ʟʘʤ, ʭʦʛ 

ʭʘʷʛʜʘʣ ʦʚʦʦʣʛʦ ʟʵʨʵʛ ʪʦʦʩ ʜʵʛʜʵʞ ʙʦʣʟʦʰʛװʡ 

ʛʘʟʨʫʫʜʘʜ װʨ ʜװʥʪʵʡ ʙʘʡʜʘʛ. 

ʍʠʤʠʡʥ ʘʨʛʘ ʥʴ ʫʩʘʣʛʘʘʥʳ ʘʨʛʘʪʘʡ 

ʭʘʨʴʮʫʫʣʘʭʘʜ ʭʠʤʠʡʥ ʙʦʜʠʩʳʥ ʭʵʨʵʛʣʵʵʛʵʵʨ ʫʨʪ 

ʭʫʛʘʮʘʘʥʜ ʪʦʦʩʳʛ ʜʘʨʘʭ ʙʦʣʦʤʞʪʦʡ. ɿʘʨʠʤ 

ʭʠʤʠʡʥ ʙʦʜʠʩʫʫʜ ʦʣʦʥ ʩʘʨʳʥ ʪʫʨʰ ʪʦʦʩʞʠʣʪʳʛ 

ʜʘʨʘʭ ʯʘʜʚʘʨʪʘʡ, ʟʘʤ ʙʦʣʦʥ ʫʫʨʭʘʡʥ ʪʘʣʙʘʡʛ 

ʪʦʛʪʚʦʨʞʫʫʣʞ, ʛʘʜʘʨʛʫʫʛ ʙʘʪ ʙᴇʭ ʙʦʣʛʦʜʦʛ ʟʵʨʵʛ 

ʜʘʚʫʫ ʪʘʣʫʫʜʪʘʡ. ʍʘʨʠʥ ᴇʨʪᴇʛ ʟʘʨʜʘʣ ᴇʥʜᴇʨ, 

ʭʠʤʠʡʥ ʙʦʜʠʩʫʫʜ ʭᴇʨʩᴇʥʜ ʭʫʨʠʤʪʣʘʛʜʘʞ, 

ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ ʩᴇʨᴇʛ ʥᴇʣᴇᴇ װʟװװʣʞ ʙʦʣʟʦʰʛװʡ. 

ʎʘʛ ʘʛʘʘʨʳʥ ʥᴇʣᴇᴇʣʣᴇᴇʨ ʭʠʤʠʡʥ ʙʦʜʠʩʫʫʜ 

ʰʠʥʛʵʞ, ʫʛʘʘʛʜʘʞ, װʨ ʜװʥ ʥʴ ʙʫʫʨʯ ʙʦʣʟʦʰʛװʡ 

ʟʵʨʵʛ ʩᴇʨᴇʛ ʪʘʣʫʫʜ ʙʘʡʥʘ.  

ᴆʥᴇᴇʜʨʠʡʥ ʙʘʡʜʣʘʘʨ ʤʘʥʘʡ ʫʣʩʘʜ 

ʪʦʦʩʞʠʣʪʳʛ ʫʩʘʘʨ ʰװʨʰʠʭ, ʜʘʚʩʥʳ ʫʫʩʤʘʣ 

ʮʘʮʘʭ ʟʵʨʵʛ ʫʣʘʤʞʣʘʣʪ ʘʨʛʘ ʭʵʨʵʛʣʵʞ ʙʘʡʛʘʘ 

ʙʦʣʦʚʯ ʫʩʥʳ ʟʘʨʮʫʫʣʘʣʪ ᴇʥʜᴇʨ, ʭʫʫʨʘʡ ʮʘʛ ʫʫʨʪ 

ʪʦʭʠʨʦʦʛװʡ, װʨ ʙװʪʵʵʣ ʙʘʛʘʪʘʡ ʵʜʠʡʥ ʟʘʩʛʠʡʥ 

ʭʫʚʴʜ ᴇʥʜᴇʨ ᴇʨʪᴇʛʪʵʡ ʙʘʡʛʘʘ ʙʠʣʵʵ. ʍʘʨʠʥ 

ʩװװʣʠʡʥ װʝʜ ʭᴇʛʞʠʥʛװʡ ʦʨʥʫʫʜ ʪʦʦʩʞʠʣʪʳʥ 

ʵʩʨʵʛ ʙʘʨʴʮʘʣʜʫʫʣʘʛʯ ʙʦʜʠʩ ʘʰʠʛʣʘʭ ʥʴ ʠʣװ װװʨ 

ʜװʥʪʵʡ ʙʦʣʦʭʳʛ  ʪʦʛʪʦʦʩʦʥ ʙʘʡʥʘ. 

ʍʠʤʠʡʥ ʙʦʜʠʩʳʛ ʰװʨʰʠʞ ʭʵʨʵʛʣʵʭ ʥʴ 

ʪʫʭʘʡʥ ʛʘʟʨʳʥ ʛʘʜʘʨʛʫʫ ʜʵʵʨ ʪʦʦʩ, ʪʦʦʩʦʥʮʨʳʥ 

ʙᴇᴇʛʥᴇʨʣʠʡʛ ʙʠʡ ʙʦʣʛʦʞ, ʤᴇʥ ʘʛʘʘʨʳʥ ʯʠʡʛʠʡʛ 

ʪʘʪʘʥ ʩʫʣ ʪʦʦʩʳʛ ʘʛʘʘʨʪ ʜʵʛʜʵʭʵʵʩ ʩʵʨʛʠʡʣʜʵʛ. 

ᴆʥᴇᴇʜʨʠʡʥ ʙʘʡʜʣʘʘʨ ʜʵʣʭʠʡ ʥʠʡʪʵʵʨ ʜʘʨʘʘʭ 

ʪᴇʨʣʠʡʥ ʭʠʤʠʡʥ ʙʦʜʠʩ, ʫʨʚʘʣʞʫʫʜʳʛ ʛʝʦʣʦʛʠ, 

ʫʫʣ ʫʫʨʭʘʡʥ ʪʦʦʩʳʛ ʜʘʨʘʭʘʜ ʘʰʠʛʣʘʞ ʙʘʡʥʘ (3-ʨ 

ʭװʩʥʵʛʪ).  
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ʄʦʥʛʦʣ ʦʨʥʳ ʛʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ ʜʘʭʴ ʪʦʦʩʞʠʣʪʳʛ ʜʘʨʘʭ ʘʨʛʫʫʜʳʥ ʭʵʨʵʛʣʵʵ, 

%

ʋʩʘʣʛʘʘʥʳ ʘʨʛʘʍʠʤʠʡʥ ʙʦʜʠʩʍʫʯʠʣʪ, ʙװʨʭװװʣʠʡʥ ʘʨʛʘʅʦʛʦʦʥ ʙʘʡʛʫʫʣʘʤʞʙʫʩʘʜ ʘʨʛʘ



 

 

 

 

ɸɻɸɸʈʓʅ ʊʆʆʉɾʀʃʊʓɻ ɹɸɻɸʉɻɸʍ ɿʆʈʀʋʃɸʃʊʓʅ ʍʀʄʀʁʅ ɹʆɼʀʉʋʋɼʓʅ ʍʕʈʕɻʃʕʕʅʀʁ ʍɸʈʔʎʋʋʃɸʃʊ 

3-ʈ ʍϭʉʅʕɻʊ. 

 ̄ ʍʠʤʠʡʥ ʙʦʜʠʩʳʥ 

ʪᴇʨᴇʣ 

 ʡʣʯʣʵʣ ɼʘʚʫʫ ʪʘʣ ʉᴇʨᴇʛ ʪʘʣת

1 ʂʘʣʴʮʠʡʥ ʭʣʦʨʠʜ 
(CaCl ) 

ʂʘʣʴʮʠʡʥ ʭʣʦʨʠʜ ʥʴ ʫʩ ʯʠʡʛʠʡʛ 
ʘʛʘʘʨʘʘʩ ʰʠʥʛʵʵʞ, ʯʠʡʛʠʡʛ 

ʭʘʜʛʘʣʜʘʛ. ʕʥʵ ʥʴ ʟʘʤ ʙʦʣʦʥ 

ʫʫʨʭʘʡʥ ʪʘʣʙʘʡʥ ʛʘʜʘʨʛʫʫʛ ʯʠʡʛʣʵʛ 
ʙʘʡʣʛʘʞ, ʪʦʦʩʦʥʮʦʨ ʘʛʘʘʨʪ 

ʜʵʛʜʵʭʵʵʩ ʩʵʨʛʠʡʣʜʵʛ. 

ʏʠʡʛʣʵʛʠʡʛ ʫʜʘʘʥ 
ʭʫʛʘʮʘʘʥʜ ʭʘʜʛʘʣʜʘʛ ʪʫʣ 

ʫʜʘʘʥ ʭʫʛʘʮʘʘʥʜ 

 .ʡʣʯʠʣʥʵװ

ʋʩʘʥʜ ʫʛʘʘʛʜʘʭ 
ʤʘʛʘʜʣʘʣʪʘʡ. ɻʘʜʘʨʛʫʫʜ ʠʭ 

ʭʵʤʞʵʵʥʠʡ ʜʘʚʩ 

ʭʫʨʠʤʪʣʘʛʜʘʭʘʜ ʭװʨʛʵʞ, 
ʭᴇʨʩ, ʫʨʛʘʤʘʣʜ ʩᴇʨᴇʛ 

ʥᴇʣᴇᴇ װʟװװʣʜʵʛ. 

2 ʄʘʛʥʠʡʥ ʭʣʦʨʠʜ 

(MgCl ) 

ʂʘʣʴʮʠʡʥ ʭʣʦʨʠʜʪʦʡ ʠʞʠʣʭʵʥ 

ʤʝʭʘʥʠʟʤʪʘʡ ʘʞʠʣʣʘʜʘʛ ʙʦʣʦʚʯ 
ʟʘʨʠʤ ʥᴇʭʮᴇʣʜ ʠʣװ װװʨ ʜװʥʪʵʡ. ʕʥʵ 

ʥʴ ʟʘʤʳʥ ʛʘʜʘʨʛʫʫʛ ʯʠʡʛʣʵʛ 

ʙʘʡʣʛʘʞ, ʪʦʦʩ ʜʵʛʜʵʭʵʵʩ ʩʵʨʛʠʡʣʜʵʛ. 

ɸʛʘʘʨʘʘʩ ʯʠʡʛ ʪʘʪʘʭ 

ʯʘʜʚʘʨ ʩʘʡʪʘʡ ʪʫʣ ʭʫʫʨʘʡ 
ʥᴇʭʮᴇʣʜ װʨ ʜװʥʪʵʡ. 

ʋʩʘʥʜ ʫʫʩʘʤʪʛʘʡ ʪʫʣ ʠʭ 

ʭʵʤʞʵʵʥʠʡ ʙʦʨʦʦʥʳ װʝʜ װʨ 
ʜװʥ ʥʴ ʙʫʫʨʜʘʛ. 

3 ʃʠʛʥʦʩʫʣʴʬʦʥʘʪ  ʃʠʛʥʦʩʫʣʴʬʦʥʘʪ ʥʴ ʤʦʜʥʳ 

ʮʝʣʣʶʣʦʟʳʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʥ 

ʷʚʮʘʜ ʛʘʨʜʘʛ ʭʘʞʫʫʛʠʡʥ 
ʙװʪʵʵʛʜʵʭװװʥ ʙᴇʛᴇᴇʜ ʙʘʡʛʘʣʴʜ 

ʵʵʣʪʵʡ ʤʘʪʝʨʠʘʣ ʶʤ. ʕʥʵ ʙʦʜʠʩ ʥʴ 

ʪʦʦʩʞʠʣʪʳʛ ʥʘʘʣʜʘʭ ʯʘʜʚʘʨʪʘʡ 
ʙʦʣʛʦʞ, ʟʘʤʳʥ ʛʘʜʘʨʛʫʫ ʜʵʵʨ 

ʪʦʛʪʚʦʨʞʫʫʣʥʘ. 

ɹʠʦʣʦʛʠʡʥ ʟʘʜʨʘʣʜ ʦʨʦʭ 

ʯʘʜʚʘʨʪʘʡ ʪʫʣ ʙʘʡʛʘʣʴʜ 

ʵʵʣʪʵʡ. ɿʘʤʳʥ ʛʘʜʘʨʛʫʫ 
ʜʵʵʨ ʥʘʘʣʜʘʤʭʘʡ ʙװʨʭװװʣ 

 ʩʛʵʞ, ʪʦʦʩʦʥʮʨʳʛװװ

ʜʘʨʘʭʘʜ װʨ ʜװʥʪʵʡ. 

ʋʩʘʥʜ ʫʫʩʘʭ ʤʘʛʘʜʣʘʣʪʘʡ, 

 ʥʛʵʵװʨ ʜװ ʝʜװ ʝʨ ʙʦʨʦʦʥʳװ

ʘʣʜʘʭ ʙʦʣʦʤʞʪʦʡ. 

4 ʇʦʣʠʤʝʨ ʇʦʣʠʤʝʨ ʥʴ ʟʘʤʳʥ ʛʘʜʘʨʛʫʫ ʙʦʣʦʥ 

ʪʦʦʩʦʥʮʨʳʛ ʙװʨʞ, ʪʵʜʥʠʡʛ 
ʥʘʘʣʜʫʫʣʞ, ʛʘʜʘʨʛʫʫ ʜʵʵʨ 

ʪʦʛʪʚʦʨʞʫʫʣʜʘʛ. ʕʥʵ ʥʴ ʛʘʜʘʨʛʫʫʛ 

ʫʨʪ ʭʫʛʘʮʘʘʥʜ ʭʘʤʛʘʘʣʘʭ ʯʘʜʚʘʨʪʘʡ. 

ᴆʥʜᴇʨ ʥʘʘʣʜʘʤʭʘʡ ʰʠʥʞ 

ʯʘʥʘʨʪʘʡ ʪʫʣ װʨ ʜװʥ ʥʴ 
ʫʜʘʘʥ ʭʘʜʛʘʣʘʛʜʜʘʛ. 

ʍװʯʪʵʡ ʩʘʣʭʠ, ʭʫʫʨʘʡ 

ʥᴇʭʮᴇʣʜ ʯ ʪʦʦʩʞʠʣʪʳʛ 
ʩʘʡʥ ʜʘʨʘʭ ʙʦʣʦʤʞʪʦʡ. 

ᴆʨʪᴇʛ ᴇʥʜᴇʨ. ʅʷʛʪʨʫʫʣʘʣʪ 

ʩʘʡʪʘʡ ʭᴇʨʩ, ʟʘʤʜ ʠʣװ װװʨ 
ʜװʥʪʵʡ. 

5 ɸʩʬʘʣʴʪʞʫʫʣʩʘʥ 

ʵʤʫʣʴʩװװʜ 

ɸʩʬʘʣʴʪʞʫʫʣʩʘʥ ʵʤʫʣʴʩװװʜ ʥʴ 

ʟʘʤʳʥ ʛʘʜʘʨʛʫʫ ʜʵʵʨ ʭʘʪʫʫ ʙװʨʭװװʣ 

 ʩʛʵʞ, ʪʦʦʩʦʥʮʨʳʛ ʜʵʛʜʵʣʪʵʵʩװװ

ʭʘʤʛʘʘʣʥʘ. 

ʋʨʴʜʯʠʣʘʥ 

ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʟʘʤ ʙʦʣʦʥ 

ʟʘʤʳʥ ʛʘʜʘʨʛʫʫʜ ʤʘʰ 

ʩʘʡʥ ʥʘʘʣʜʜʘʛ. ʀʣװװ 
ʫʜʘʘʥ ʭʫʛʘʮʘʘʥʜ 

ʪʦʦʩʞʠʣʪʳʛ ʜʘʨʘʭ 

ʯʘʜʚʘʨʪʘʡ. 

ɹʘʡʛʘʣʴʜ ʵʵʣʪʵʡ ʙʫʩ, 

ʰʠʥʛʵʨװװʣʞ ʭʵʨʵʛʣʵʭ װʝʜ 

ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ ʭʦʨʪʦʡ 

ʙʦʜʠʩʫʫʜ ʷʣʛʘʨʯ ʙʦʣʥʦ. 

 

ʍʠʤʠʡʥ ʘʨʛʘʘʨ ʪʦʦʩʞʠʣʪʳʛ ʙʘʛʘʩʛʘʭ ʥʴ 

ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʥʜ װʨ ʜװʥʪʵʡ, ʪʦʦʩʞʠʣʪʳʛ װʨ 

ʜװʥʪʵʡ ʜʘʨʞ ʯʘʜʘʭ ʯ ʟʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ ʙʘʡʛʘʣʴ 

ʦʨʯʠʥʜ ʩᴇʨᴇʛ ʥᴇʣᴇᴇ װʟװװʣʞ ʙʦʣʟʦʰʛװʡ ʙʘʡʜʘʛ. 

ʕʥʵ ʘʨʛʘ ʥʴ ʫʩʘʣʛʘʘʥʳ ʘʨʛʘʘʩ ʠʣװ װװʨ ʜװʥʪʵʡ 

ʙʦʣʦʚʯ ᴇʨʪᴇʛ ᴇʥʜᴇʨʪʵʡ, ʙʘʡʛʘʣʴʜ װʟװװʣʵʭ 

ʥᴇʣᴇᴇʣʣʠʡʛ ʭʷʥʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʍʠʤʠʡʥ ʙʦʜʠʩ 

ʘʰʠʛʣʘʭ ʘʨʛʳʛ ʩʦʥʛʦʭʜʦʦ ʪʫʭʘʡʥ 

 ʡʣʜʚʵʨʣʵʣʠʡʥ ʥᴇʭʮᴇʣ, ʪʦʦʩʞʠʣʪʳʥ ʵʭװ

 ʜ,  ʟʘʨʜʘʣ, ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʥᴇʣᴇᴇʣʣʠʡʛװװʩʚʵʨװװ

ʭʘʨʛʘʣʟʘʥ װʟʵʞ, ʟᴇʚ ʘʨʛʳʛ ʩʦʥʛʦʭ ʥʴ ʯʫʭʘʣ. 

ʄʦʥʛʦʣ ʦʨʥʳ ʭʠʤʠʡʥ ʙʦʜʠʩʳʥ ʟʘʭ ʟʵʵʣʠʡʥ 

ʭʘʥʰʘʘʨ ʪʦʦʩ ʜʘʨʘʭ ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʰʠʛʣʘʭ 

ʟʘʨʠʤ ʫʨʚʘʣʞʠʡʥ (ʤʘʛʥʠʡʥ ʭʣʦʨʠʜ, 

ʣʠʛʥʦʩʫʣʴʬʦʥʘʪ, ʢʘʣʴʮʠʡʥ ʭʣʦʨʠʜ, ʧʦʣʠʤʝʨ, 

ʘʩʬʘʣʴʪ ʵʤʫʣʴʩ) װʥʠʡʥ ʩʫʜʘʣʛʘʘʛ װʟװװʣʙʵʣ:  

¶ ʄʘʛʥʠʡʥ ʭʣʦʨʠʜ (MgCl ): 

ʦʡʨʦʣʮʦʦʛʦʦʨ 1500-2500 ʪᴇʛ/ʢʛ. 

¶ ʃʠʛʥʦʩʫʣʴʬʦʥʘʪ: װʡʣʜʚʵʨʣʵʛʯʵʵʩ 

ʰʘʣʪʛʘʘʣʘʘʜ ʢʛ ʥʴ 1000-2000 ʪᴇʛ/ʢʛ  

¶ ʂʘʣʴʮʠʡʥ ʭʣʦʨʠʜ (CaCl ): 2000-3000 

ʪᴇʛ/ʢʛ 

¶ ʇʦʣʠʤʝʨ: 3500-5000 ʪᴇʛ/ʢʛ  

¶ ɸʩʬʘʣʴʪ ʵʤʫʣʴʩ: 3000-4500 ʪᴇʛ/ʢʛ 

ɻʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ װʝʜ 

ʪʦʦʩ ʜʘʨʘʭ ʭʠʤʠʡʥ ʫʨʚʘʣʞʫʫʜʳʥ ʪᴇʨᴇʣ, 

ʭʵʨʵʛʣʵʵ, װʡʣʯʣʵʣ, ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥʜ 

ʥᴇʣᴇᴇʣᴇʭ ʥᴇʣᴇᴇʣᴇʣ, װʥʠʡʥ ʩʫʜʘʣʛʘʘʥʘʘʩ װʟʵʥ 

ʣʠʛʥʦʩʫʣʴʬʦʥʘʪ ʪᴇʨʣʠʡʥ ʭʠʤʠʡʥ ʫʨʚʘʣʞʠʡʛ 

ʘʰʠʛʣʘʭ ʥʴ װʨ ʜװʥʪʵʡ ʛʵʞ װʟʵʞ ʙʘʡʥʘ.  

 
ɼתɻʅʕʃʊ 

ɻʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ װʝʜ 

ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣʣװװʜʠʡʥ 

ʥʵʛ ʥʴ ʪʦʦʩʞʠʣʪ ʙᴇʛᴇᴇʜ ʵʥʵʭװװ ʩʫʜʘʣʛʘʘʛʘʘʨ 

ʪʦʦʩʞʠʣʪʳʛ ʙʘʛʘʩʛʘʭ, ʘʨʠʣʛʘʭ, ʩʵʨʛʠʡʣʵʭ 

ʘʨʛʫʫʜʳʥ ʭʘʨʴʮʫʫʣʘʣʪʳʛ ʭʠʡʣʵʵ. 

ʊʦʦʩʞʠʣʪ ʥʴ ʙʘʡʛʘʣʴ ʦʨʯʠʥ ʙʦʣʦʥ ʭװʥ ʘʤʳʥ 

ʵʨװװʣ ʤʵʥʜʵʜ ʥʦʮʪʦʡ ʥᴇʣᴇᴇ װʟװװʣʜʵʛ ʪʫʣ 

ʪʝʭʥʦʣʦʛʠʡʥ ʰʠʥʵʯʣʵʣ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ, 

ʙʘʡʛʘʣʴʜ ʵʵʣʪʵʡ ʘʨʛʫʫʜʳʛ ʭʵʨʵʛʞװװʣʵʭ ʥʴ 

ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘʪʘʡ ʪʫʣʛʘʤʜʩʘʥ ʘʩʫʫʜʣʳʥ 

ʥʵʛ ʶʤ. 

ʄʦʥʛʦʣ ʫʣʩʘʜ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʫʡ 

ʛʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ ʢʦʤʧʘʥʠʫʜʳʥ 

ʩʫʜʘʣʛʘʘʥʘʘʩ װʟʵʭʵʜ ʪʦʦʩʞʠʣʪʳʛ ʜʘʨʘʭ 

ʫʩʘʣʛʘʘʥʳ ʘʨʛʳʛ ʭʘʤʛʠʡʥ ᴇʨʛᴇʥ ʘʰʠʛʣʘʞ ʙʘʡʥʘ. 

ʄᴇʥ ʙʫʩʘʜ ʘʨʛʫʫʜʳʛ ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʛʵʵʨ 



 

 

 

 

ʘʰʠʛʣʘʞ ʙʘʡʥʘ. ʄᴇʥ ʪʦʦʩʞʠʣʪʦʦʩ ʩʵʨʛʠʡʣʵʭ 

ʘʨʛʫʫʜʳʥ ʭʵʨʵʛʣʵʵ ʩʦʥʛʦʣʪ ʥʴ ʪʫʭʘʡʥ ʪᴇʩʣʠʡʥ 

ʘʞʣʳʥ ʮʘʨ ʭװʨʵʵ, װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʦʥʮʣʦʛ, 

ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʥᴇʭʮᴇʣ ʙʘʡʜʘʣ, ʭᴇʨᴇʥʛᴇ 

ʦʨʫʫʣʘʣʪʳʥ ʙʦʣʦʤʞ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʯ ʙʘʡʥʘ ʛʵʞ 

  .ʟʵʞ ʙʘʡʥʘװ

ʉʫʜʘʣʛʘʘʥʘʘʩ ʜװʛʥʵʭʵʜ ʪʝʭʥʦʣʦʛʠʡʥ 

(ʭʠʤʠʡʥ, ʙװʨʭװװʣ, ʥʦʛʦʦʥ ʙʘʡʛʫʫʣʘʤʞ) ᴇʥʜᴇʨ 

ʭᴇʛʞʠʣ, ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʰʠʡʜʣװװʜ ʥʴ ʭʘʤʛʠʡʥ װʨ 

ʜװʥʪʵʡ ʙʦʣʦʚʯ ᴇʥʜᴇʨ ᴇʨʪᴇʛʪʵʡ, ʭʘʨʠʥ ʵʥʛʠʡʥ 

ʘʨʛʫʫʜ ʥʴ (ʫʩʘʣʛʘʘ) ʭʷʤʜ, ʪװʨ ʟʫʫʨʳʥ װʨ ʜװʥʪʵʡ 

ʙʘʡʥʘ.  

ʄʦʥʛʦʣ ʦʨʥʳ ʭʫʚʴʜ ʮʘʛ ʫʫʨʳʥ ʙʦʣʦʦʜ 

ʛʘʟʘʨʟװʡʥ ʦʥʮʣʦʛʦʦʩ ʰʘʣʪʛʘʘʣʘʘʜ ʤᴇʥ ʫʩʥʳ 

ʥᴇᴇʮ, ʭʦʤʩʜʦʣ ʠʭʵʵʨ ʷʨʠʛʜʘʭ ᴇʥᴇᴇ װʝʜ 

ʫʩʘʣʛʘʘʥʳ ʘʨʛʘ ʥʴ ʪᴇʜʠʡʣᴇʥ ʪʦʭʠʨʦʤʞʪʦʡ ʙʫʩ 

ʙʘʡʥʘ. ʉʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʜ װʥʜʵʩʣʵʥ ʄʦʥʛʦʣ 

ʦʨʥʳ ʭʫʚʴʜ  ʛʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʘʘʩ װװʩʵʭ ʪʦʦʩʞʠʣʪʳʛ ʙʘʛʘʩʛʘʭ, 

ʘʨʠʣʛʘʭʘʜ ʭʠʤʠʡʥ ʙʦʜʠʩ ʫʨʚʘʣʞʫʫʜʳʛ  

ʘʰʠʛʣʘʭ, ʤᴇʥ ʙʫʩʘʜ ʘʨʛʫʫʜʳʛ ʭʦʩʦʣʩʦʥ 

ʙʘʡʜʣʘʘʨ ʭʵʨʵʛʣʵʭ ʥʴ ʪʦʦʩʞʠʣʪʳʛ ʙʘʛʘʩʛʘʭ 

ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʙʦʣʦʦʜ ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʭʫʚʴʜ 

ʘʰʠʛʪʘʡ ʙʘʡʭ ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʞ ʙʘʡʥʘ ʛʵʞ 

ʜװʛʥʵʞ ʙʘʡʥʘ. 
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ʅתתʈʉʅʀʁ ɼɸɺʍɸʈɻʓʅ ʄɽʊɸʅ ʍʀʁʅ ʊʋʈʐʀʃʊ 

ʆʃɹʆʈʃʆʃʊʓʅ תɽʀʁʅ ʎʆʆʅʆɻ ɸʐʀɻʃɸʃʊɸɼ ʅᴆʃᴆᴆʃᴆʍ 

ʍתʏʀʅ ɿתʁʃʉʀʁʅ ʉʋɼɸʃɻɸɸ 
 

ʊװʚʰʠʥʪᴇʛʩʠʡʥ ɼʕʃɻʕʈɾɸʈɻɸʃ1, ɹʫʷʥʙʘʪʳʥ ʅɸʈɸʅʎʕʎʕɻ2 

1ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ñʊʵʣʤʵʥ ʨʝʩʫʨʩò ʍʍʂ 
2 ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ, ɻʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ ʩʫʨʛʫʫʣʴ, ɻʘʟʨʳʥ ʪʦʩ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʩʘʣʙʘʨ 

ʍʦʣʙʦʦ ʙʘʨʠʭ ʟʦʭʠʦʛʯʠʡʥ ʠ-ʤʵʡʣ ʭʘʷʛ: bnaraa2005@must.edu.mn 

 

ʍʫʨʘʘʥʛʫʡ: ᴆʥᴇᴇʜʨʠʡʥ ʙʘʡʜʣʘʘʨ ʄʦʥʛʦʣ ʫʣʩʳʥ ʭʵʤʞʵʵʥʜ ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʥ ʭʘʡʛʫʫʣʳʥ ʘʞʠʣ 

ʵʨʣʠʡʥ 6 ʪʘʣʙʘʡʜ ʷʚʘʛʜʘʞ ʙʘʡʛʘʘʛʘʘʩ 3 ʪʘʣʙʘʡ ʙʫʶʫ ɻʫʨʚʘʥ ʪʵʩ-XXXV, ʅʦʤʛʦʥ-IX, ʊʘʚʘʥʪʦʣʛʦʡ-XXXIII 

ʵʨʣʵʵʩ ʪʫʨʰʠʣʪ ʦʣʙʦʨʣʦʣʪʳʥ ʰʘʪ ʨʫʫ ʰʠʣʞʠʞ ʙʘʡʛʘʘ ʶʤ. ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣʜ ñʊʵʣʤʵʥ ʨʝʩʫʨʩò ʍʍʂ-

ʥʠʡ ʭʵʨʵʛʞװװʣʞ ʙʫʡ ɻʫʨʚʘʥ ʪʵʩ ïXXXV ʪʘʣʙʘʡʥ ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʥ ʊ ʮʦʦʥʦʛʠʡʥ ʘʰʠʛʣʘʣʪʳʥ 

  .ʡʣʩʠʡʛ ʩʫʜʣʘʭʳʛ ʟʦʨʠʣʦʦװʯʠʥ ʟװʜ, ʥᴇʣᴇᴇʣᴇʭ ʭװװʥʜʨʵʣװʝʜ ʛʘʨʘʭ ʭװ

 

ʊϮʣʭϮϮʨ Ϯʛ: ʥϮϮʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡ, ʮʦʦʥʦʛ, ʦʣʙʦʨʣʦʣʪ 

 

ʆʈʐʀʃ 

ʄʘʥʘʡ ʫʣʩʳʥ ʭʫʚʴʜ ʄʦʥʛʦʣ ʫʣʩʳʥ ʟʘʩʛʠʡʥ 

ʛʘʟʨʳʥ ʤᴇʨʠʡʥ ʭᴇʪᴇʣʙᴇʨ ʙʦʣʦʥ ɸʛʘʘʨ ʦʨʯʥʳ 

ʙʦʭʠʨʜʣʳʛ ʙʫʫʨʫʫʣʘʭ װʥʜʵʩʥʠʡ ʭᴇʪᴇʣʙᴇʨʪᴇᴇ 

ʤʝʪʘʥ ʭʠʡʛ ʭᴇʛʞװװʣʵʭ ʪʘʣʘʘʨ ʪʫʩʛʘʩʘʥ. 2014 ʦʥʜ 

ɻʘʟʨʳʥ ʪʦʩʥʳ ʪʫʭʘʡ ʭʫʫʣʴʜ ʥʵʤʵʣʪ ᴇᴇʨʯʣᴇʣʪ 

ʦʨʫʫʣʞ ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʛ ʵʨʭ, ʭʘʡʭ, 

ʘʰʠʛʣʘʭ ʵʨʭʟװʡʥ ʦʨʯʥʳʛ ʙװʨʜװװʣʞ ᴇʛʩᴇʥ [1].  

ɻʘʟʨʳʥ ʪʦʩʥʳ ʪʫʭʘʡ ʭʫʫʣʴʜ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʛʯ 

ʄʦʥʛʦʣ ʫʣʩʳʥ ʟʘʩʛʠʡʥ ʛʘʟʘʨʪʘʡ ʙװʪʵʵʛʜʵʭװװʥ 

ʭʫʚʘʘʭ ʛʵʨʵʵ ʙʘʡʛʫʫʣʞ ʭʘʡʛʫʫʣʳʥ ʘʞʠʣ ʭʠʡʭ, 

ʪᴇʨʠʡʥ ʟʘʭʠʨʛʘʘʥʳ ʙʘʡʛʫʫʣʣʘʛʘʪʘʡ ʵʨʣʠʡʥ ʛʵʨʵʵ 

ʙʘʡʛʫʫʣʞ ʵʨʣʠʡʥ ʘʞʠʣ ʭʠʡʭʵʵʨ ʭʫʫʣʴʯʠʣʩʘʥ. 

 ʥ ʭʫʚʘʘʭ ʛʵʨʵʵʛװװʪʵʵʛʜʵʭװʥʜ ʘʥʭʥʳ ʙװʨ ʜװ ʥʠʡװת

2018 ʦʥʜ ᴆʤʥᴇʛʦʚʴ ʘʡʤʛʠʡʥ ʥʫʪʘʛʪ ʙʘʡʨʣʘʭ 

ʅʦʤʛʦʥ IX ʪʘʣʙʘʡʜ ɸʚʩʪʨʘʣʠ ʫʣʩʳʥ ʭᴇʨᴇʥʛᴇ 

ʦʨʫʫʣʘʣʪʪʘʡ ñɾʠᴆװʕʡʯòʍʍʂ-ʪʘʡ ʙʘʡʛʫʫʣʞ 

ʭʘʡʛʫʫʣ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ ʷʚʫʫʣʞ ʙʘʡʥʘ. ʍװʯʠʥ 

ʪᴇʛᴇʣʜᴇʨ ʭʵʨʵʛʞʠʞ ʙʘʡʛʘʘ 6 ʛʵʨʵʵʥʠʡ ʭװʨʵʵʥʜ 

ʵʨʣʠʡʥ ʘʞʣʳʛ ʭʠʡʞ ʙʘʡʥʘ.ʕʜʛʵʵʨ ʛʵʨʵʵʥװװʜ 

ʙʦʣʦʥ 2014 ʦʥʳ ʭʫʫʣʴ ʛʘʨʘʭʘʘʩ ᴇʤʥᴇ ʙʘʡʛʫʫʣʩʘʥ 

ʭʘʤʪʘʨʩʘʥ ʛʵʨʵʵʥװװʜʠʡʥ ʭװʨʵʵʥʜ  ʪʦʡʤ ʩʫʜʘʣʛʘʘ 

ʭʠʡʭʠʡʥ ʟʵʨʵʛʮʵʵ, ʅʘʨʠʡʥʩʫʭʘʡʪ, ʅʘʣʘʡʭ, 

ʊʘʚʘʥʪʦʣʛʦʡʥ ʥװװʨʩʥʠʡ ʦʨʜʫʫʜ ʜʵʵʨ 300-1000ʤ-

ʠʡʥ ʛװʥʪʵʡ  8 ʮʦʦʥʦʛ ᴇʨᴇʤʜᴇʞ ʅʘʨʠʡʥʩʫʭʘʡʪ, 

ʊʘʚʘʥʪʦʣʛʦʡʥ ʦʨʜ ʜʵʵʨ 93 ʪʵʨʙʫʤ ʤ3 ʤʝʪʘʥ ʭʠʡʥ 

ʙʘʷʣʛʠʡʛ ʪʦʦʮʦʦʣʩʦʥ [1].  

 

 ʅתתʈʉʅʀʁ ɼɸɺʍɸʈɻʓʅ ʄɽʊɸʅ ʍʀʁʅ ʊɸʃɹɸʁʅ ɻʕʈʕʕʃʕɻʏ ʂʆʄʇɸʅʀʁʅ ʅʕʈ, ɻʕʈʕʕ ɹɸʁɻʋʋʃʉɸʅ ʆʅ ʉɸʈ 

ᴆɼᴆʈ, ʊɸʃɹɸʁʅ ʍʕʄɾʕʕ, ɹɸʁʈʐʀʃ, ʍɸʁɻʋʋʃʓʅ ɿᴆɺʐᴆᴆʈʃʀʁʅ ʍʋɻɸʎɸɸ 

1-ʈ ʍϭʉʅʕɻʊ. 

 ̄

ɹװʪʵʵʛʜʵʭװװʥ 

ʭʫʚʘʘʭ 

ʛɻ ʨʵʵʪ ʪʘʣʙʘʡ 

ɿʘʩʛʠʡʥ ʛʘʟʨʳʥ 

ʪʦʛʪʦʦʣ 

ɻʵʨʵʵʣʵʛʯ 

ʢʦʤʧʘʥʠʡ ʥʵʨ 
ʊʘʣʙʘʡʥ ʙʘʡʨʰʠʣ 

ʊʘʣʙʘʡʥ 

ʭʵʤʞʵʵ 

ʍʘʡʛʫʫʣʳʥ 

ʟᴇʚʰᴇᴇʨʣʠ

ʡʥ ʭʫʛʘʮʘʘ 

1 ʅʦʤʛʦʥ-IX 

2018.08.22-ʥʳ 

ᴇʜʨʠʡʥ ɿʘʩʛʠʡʥ 

ʛʘʟʨʳʥ ˉ265 

ʪʦʛʪʦʦʣ 

ñɾʠ-ᴆװʕʡʯò 

ʍʍʂ 

ᴆʤʥᴇʛʦʚʴ ʘʡʤʛʠʡʥ ɹʘʷʥ-ʦʚʦʦ, 

ʍʘʥʭʦʥʛʦʨ, ʍʘʥʙʦʛʜ, ʎʦʛʪʮʵʮʠʡ, 

ʎʦʛʪ-ʦʚʦʦ, ʅʦʤʛʦʥ, ʄʘʥʣʘʡ 

29.880.01 

ʢʤ2 

2019.03.28-

2029.03.28 

2 ʊ1 

2020.02.12-ʥʳ 

ᴇʜʨʠʡʥ ɿʘʩʛʠʡʥ 

ʛʘʟʨʳʥ ˉ57 

ʪʦʛʪʦʦʣ 

ñʇʝʪʨʦʚʠʩ 

ʨʝʩʫʨʩò ʍʍʂ 

ɼʫʥʜʛʦʚʴ ʘʡʤʛʠʡʥ ɼʵʣʛʵʨʭʘʥʛʘʡ, 

ʉʘʡʭʘʥ-ʦʚʦʦ, ʕʨʜʵʥʵʜʘʣʘʡ, 

ᴆʚᴇʨʭʘʥʛʘʡ ʘʡʤʛʠʡʥ ɹʘʷʥʛʦʣ, ɹʘʷʥ-

ᴆʥʜᴇʨ, ɿװװʥʙʘʷʥ-ʋʣʘʘʥ, ʉʘʥʪ 

12.811.481

6 ʢʤ2 
2031.06.05 

3 ɹʦʛʜ-IV 

2020.02.12-ʥʳ 

ᴇʜʨʠʡʥ ɿʘʩʛʠʡʥ 

ʛʘʟʨʳʥ ˉ57 

ʪʦʛʪʦʦʣ 

ñʇʝʪʨʦʚʠʩ 

ʨʝʩʫʨʩò ʍʍʂ 

ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʛʠʡʥ ɹʘʘʮʘʛʘʘʥ, ɹʘʷʥ, 

ɹʘʷʥʮʘʛʘʘʥ, ɹʦʛʜ, ɹᴇʤʙᴇʛᴇʨ, 

ɹʫʫʮʘʛʘʘʥ, ɾʠʥʩʪ, ᴆʣʟʠʡʪ, ɻʦʚʴ-

ɸʣʪʘʡ ʘʡʤʛʠʡʥ ɹʠʛʵʨ, ʜʵʣʛʵʨ, 

ɽʩᴇʥʙʫʣʘʛ, ʊʘʡʰʠʨ, ʍʘʣʠʫʥ, 

ʏʘʥʜʤʘʥʴ, ʕʨʜʵʥʵ, ᴆʚᴇʨʭʘʥʛʘʡ 

ʘʡʤʛʠʡʥ ɹʘʨʫʫʥʙʘʷʥ, ʅʘʨʠʡʥʪʵʵʣ 

29.062.388

2 ʢʤ2 
2031.06.05 

4 ʆʥʛʠ-V 

2020.02.12-ʥʳ 

ᴇʜʨʠʡʥ ɿʘʩʛʠʡʥ 

ʛʘʟʨʳʥ ˉ57 

ʪʦʛʪʦʦʣ 

ñʇʝʪʨʦʚʠʩ 

ʨʝʩʫʨʩò ʍʍʂ 

ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʛʠʡʥ ɹʘʷʥʣʠʛ, ɹʦʛʜ, 

ᴆʚᴇʨʭʘʥʛʘʡ ʘʡʤʛʠʡʥ ɹʘʨʫʫʥʙʘʷʥ, 

ɹʘʷʥʛʦʣ, ɹʦʛʜ, ɻʫʯʠʥ-ʋʩ, ʅʘʨʠʡʥʪʵʵʣ, 

ʉʘʥʪ, ʪʘʨʘʛʪ, ʊᴇʛʨᴇʛ, ʍʘʡʨʭʘʥʜʫʣʘʘʥ, 

ɼʫʥʜʛʦʚʴ ʘʡʤʛʠʡʥ ɼɻ ʣʛʵʨʭʘʥʛʘʡ, 

ʉʘʡʭʘʥ-ʦʚʦʦ, ᴆʤʥᴇʛʦʚʴ ʘʡʤʛʠʡʥ 

ʄʘʥʜʘʣ-ʦʚʦʦ 

21.143.359

7 ʢʤ2 
2031.06.05 



 

 

 

 

5 
ʊʘʚʘʥ ʪʦʣʛʦʡ- 

XXXIII  

2020.04.22-ʥʳ 

ᴇʜʨʠʡʥ ɿʘʩʛʠʡʥ 

ʛʘʟʨʳʥ ˉ143 

ʪʦʛʪʦʦʣ 

ñʄʝʪʘʥ ʛʘʟ 

ʨʝʩʫʨʩò ʍʍʂ 

ᴆʤʥᴇʛʦʚʴ ʘʡʤʛʠʡʥ ʍʘʥʭʦʥʛʦʨ, 

ʍʘʥʙʦʛʜ, ʎʦʛʪʮʵʮʠʡ 
664.3 ʢʤ2 

2021.03.15-

2031.03.15 

6 
ɻʫʨʚʘʥ ʪʵʩ- 

XXXV  

2021.07.07-ʥʳ 

ᴇʜʨʠʡʥ ɿʘʩʛʠʡʥ 

ʛʘʟʨʳʥ ˉ203 

ʪʦʛʪʦʦʣ 

ñʊʵʣʤʵʥ 

ʨʝʩʫʨʩò ʍʍʂ 

ᴆʤʥᴇʛʦʚʴ ʘʡʤʛʠʡʥ ɻʫʨʚʘʥʪʵʩ, ʅʦʸʥ 

ʩʫʤ 
8396 ʢʤ2 

2021.09.08-

2031.09.08 

ᴆʤʥᴇʛʦʚʴ ʘʡʤʛʠʡʥ ɻʫʨʚʘʥ ʪʵʩ, ʅʦʸʥ ʩʫʤʳʥ 

ʥʫʪʘʛʪ ʅװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ (ʅɼʄ)  ʭʠʡʥ 

ʩʫʜʘʣʛʘʘʛ ʘʥʭ ɸʅʋ-ʳʥ ñʉʪʦʨʤʢʘʪ ʕʥʝʨʞʠò 

ʢʦʨʧʦʨʘʮ ʥʴ 2004 ʦʥʜ ʄʦʥʛʦʣ ʋʣʩʳʥ ɻʘʟʨʳʥ 

ʪʦʩʥʳ ʛʘʟʘʨʪʘʡ ʙʘʡʛʫʫʣʩʘʥ ʙװʪʵʵʛʜʵʭװװʥ ʭʫʚʘʘʭ 

ʛʵʨʵʵʥʠʡ ʜʘʛʫʫ ᴆʤʥᴇʛʦʚʴ ʘʡʤʛʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ 

ʭʘʨʴʷʘʣʘʛʜʘʭ ʪʘʣʙʘʡʜ ʛʘʟʨʳʥ ʪʦʩʥʳ ñʅʵʤʵʛʪ-VIò, 

ñɹʦʨʟʦʥ-VIIò ʛʘʟʨʳʥ ʪʦʩʥʳ ʙʣʦʢʫʫʜʳʥ 49000 ʢʤ2 

ʪʘʣʙʘʡʥ ʭʵʤʞʵʵʥʜ ʅɼʄ ʭʠʡʥ ʩʫʜʘʣʛʘʘ ʷʚʫʫʣʞ 

 ʛʥʵʣʪ ʛʘʨʛʘʩʘʥ. 2013 ʦʥʜ ɸʅʋ-ʳʥװʥʵʣʵʣʪ ʜװ

ɹʘʡʛʘʣʴ ʦʨʯʥʳʛ ʭʘʤʛʘʘʣʘʭ ʘʛʝʥʪʣʘʛʠʡʥ 

ʩʘʥʘʘʯʠʣʛʘʘʨ ɸʅʋ-ʳʥ ñʈʘʚʝʥʈʠʜʞ ʈʝʩʦʫʨʩ 

ʀʥʢʦʨʧʨʵʡʪʵʜò ʢʦʤʧʘʥʠʡʥ ʈʘʡʤʦʥʜ ʎ.ʇʠʣʯʝʨ, 

ɼʞʝʡʤʩ ʉ.ʄʘʨʰʘʣ ʥʘʨ (2013) ʳʥ ʤʵʨʛʵʞʠʣʪʥװװʜ 

ʅʘʨʠʡʥ ʩʫʭʘʡʪʳʥ ʦʨʜ ʜʵʵʨ ʤʝʪʘʥ ʭʠʡʥ ʩʫʜʘʣʛʘʘ 

ʷʚʫʫʣʞ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʙʦʩʦʦ ʮʦʦʥʦʛʫʫʜʳʛ ʘʰʠʛʣʘʥ 

ʫʫʨʭʘʡʥ ʦʣʙʦʨʣʦʣʪʦʦʩ ᴇʤʥᴇ ʤʝʪʘʥ ʭʠʡʛ ʦʣʙʦʨʣʦʥ 

ʘʚʯ, ʪװװʥʠʡ ʪװʣʰ ʙʘʡʜʣʘʘʨ ʘʰʠʛʣʘʥ ʦʜʦʦ 

ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ ʅʘʨʠʡʥ ʩʫʭʘʡʪʳʥ ʠʣ ʫʫʨʭʘʡʜ 

ʮʘʭʠʣʛʘʘʥ װʡʣʜʚʵʨʣʵʭ ʙʦʣʦʤʞʠʡʛ װʥʵʣʵʭ ʪʝʭʥʠʢ 

ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʫʨʴʜʯʠʣʩʘʥ ʩʫʜʘʣʛʘʘ ʭʠʡʛʜʩʵʥ.  

ʐʋʊʀʉ-ʠʡʥ ɻʋʋʉ-ʠʡʥ ɻʊᴆʉ-ʳʥ ʤʘʛʠʩʪʨ 

ɼ.ɹװʞʠʜʤʘʘ ñʅװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʛ 

ʭʵʨʵʛʣʵʭ ʙʦʣʦʤʞʠʡʥ ʩʫʜʘʣʛʘʘò-ʛ ʅʘʨʠʡʥ 

ʩʫʭʘʡʪʳʥ ʦʨʜ ʜʵʵʨ 2019 ʦʥʜ ʭʠʡʩʵʥ. 

ʃʘʙʦʨʘʪʦʨʠʡʥ ʘʞʣʳʥ ʭװʨʵʵʥʜ ʥװװʨʩʥʠʡ ʜʵʵʞʠʜ 

ʜʝʩʦʨʙʮʠʡʥ ʰʠʥʞʠʣʛʵʵʛ ʭʠʡʞ ʷʣʛʘʨʩʘʥ ʭʠʡʛ 

ʪʦʦʮʦʦʣʦʥ 1 ʪʥ ʥװװʨʩʵʥʜ ʘʛʫʫʣʘʛʜʘʭ ʤʝʪʘʥ ʭʠʡʥ 

ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʞ, ʤʝʪʘʥ ʭʠʡʛ ʭʵʨʭʵʥ ʷʘʞ 

ʘʰʠʛʣʘʭ ʪʘʣʘʘʨ ɼ.ɹװʞʠʜʤʘʘʛʠʡʥ ʩʫʜʘʣʛʘʘʥʜ 

ʜʫʨʜʘʛʜʩʘʥ.  

ʄᴇʥ ɻʊᴆʉ-ʳʥ ʤʘʛʠʩʪʨ ʊ.ɼʵʣʛʵʨʞʘʨʛʘʣ ʥʴ 2023 

ʦʥʜ  ñʅװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʥ ʜʘʚʭʘʨʛʳʥ 

ʩʫʜʘʣʛʘʘò (ʅʘʨʠʡʥ ʩʫʭʘʡʪʳʥ ʙװʣʵʛ ʦʨʜ) ʜʵʵʨ 

ʩʫʜʘʣʞ ʩʵʜʵʚʪʵʡ ʩʫʜʘʣʛʘʘʛ ʭʠʡʩʵʥ.   

ʅɼʄ ʭʠʡʥ ʭʫʨʠʤʪʣʘʛʜʘʭ ʛʦʣ װʡʣ ʷʚʮ ʥʴ ʜʘʨʘʘʭ 

ʙʘʡʜʘʣʪʘʡ ʙʘʡʜʘʛ. ʅװװʨʩ ʥʴ ʦʣʦʥ ʪᴇʨʣʠʡʥ 

ʵʣʝʤʝʥʪʵʵʩ ʙװʨʜʩʵʥ ʩװʚʵʨʭʵʛ ʙװʪʵʮʪʵʡ ʯʫʣʫʫʣʘʛ 

ʙᴇʛᴇᴇʜ ʩװʚʥʠʡ ʭʵʤʞʵʵʥʵʵʩ ʭʘʤʘʘʨʘʥ ʤʘʢʨʦ ʙʦʣʦʥ 

ʤʠʢʨʦ ʩװʚ ʛʵʞ ʘʥʛʠʣʥʘ.  

ʄʘʢʨʦ ʩװʚʥװװʜ ʥʴ ʝʨᴇʥʭʠʡʜᴇᴇ ʥʘʩʞʠʣʪʳʥ ʪʫʨʰ 

ʷʚʘʛʜʘʭ ʮʫʫʨʘʣʪ, ʭʘʛʘʨʘʣʪʘʘʩ װװʩʵʭ ʙʘ ʥװװʨʩʥʠʡ 

ʙװʭ ʦʨʜʫʫʜʳʥ ʭʫʚʴʜ ʥʠʡʪʣʵʛ װʟʵʛʜʵʣ ʶʤ. ʄʠʢʨʦ 

ʩװʚʥװװʜ ʥʴ ʙʫʶʫ ʤʘʪʨʠʢʩ ʥʴ ʭʠʡʥ ʥᴇᴇʮʠʡʥ 

 ʦʥʮʛʦʡ װװʥʜʩʵʥ ʭʵʩʛʠʡʛ ʘʛʫʫʣʜʘʛ ʙᴇʛᴇᴇʜ ʵʥʵʭװ

ʰʠʥʞ ʯʘʥʘʨ ʥʴ ʅɼʄ ʭʠʡʛ ʫʣʘʤʞʣʘʣʪ ʙʫʩ 

ʙʘʡʛʘʣʠʡʥ ʭʠʡʥ ʥᴇᴇʮ ʛʵʩʵʥ ʘʥʛʠʣʘʣʜ ʟװʡ ʸʩʦʦʨ 

ʦʨʫʫʣʜʘʛ. ʅװװʨʩʥʠʡ ʤʘʢʨʦʩװʚʥװװʜʠʡʥ ʜʦʪʦʨ ʭʠʡ 

ʥʴ ʯᴇʣᴇᴇʪ ʙʘʡʜʣʘʘʨ ʘʛʫʫʣʘʛʜʜʘʛ ʙʦʣ ʤʠʢʨʦ 

ʩװʚʥװװʜʠʡʥ ʜʦʪʦʦʜ ʛʘʜʘʨʛʫʫʜ ʤʦʥʦʜʘʚʭʘʨʛʘ 

 .ʩʛʵʥ ʘʜʩʦʨʙʮʣʦʛʜʩʦʥ ʙʘʡʜʣʘʘʨ ʦʨʰʠʥʦ [2]װװ

ʅװװʨʩʥʠʡ ʤʠʢʨʦʩװʚʥװװʜ ʥʴ ʤʝʪʘʥ ʭʠʡʥ ʭʫʚʴʜ 

ʤʘʰ ʪʦʤ ʙʘʛʪʘʘʤʞʪʘʡ ʘʛʫʫʣʘʭ ʙʦʣʜʦʛ ʙʘ ʝʨʜʠʡʥ 

ʭʠʡʥ ʙʘʣʣʦʥʜ 70 ʘʪʤʦʩʬʝʨʠʡʥ ʜʘʨʘʣʪʳʥ ʜʦʨ ʭʠʡʛ 

ʭʘʜʛʘʣʩʥʘʘʩ ʪʦʦ ʭʵʤʞʵʵʥʠʡ ʭʫʚʴʜ ʭʘʚʴʛװʡ ʠʭ ʭʠʡʛ 

ʘʛʫʫʣʜʘʛ. ʅװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʥ 

ʘʛʫʫʣʛʘ ʥʴ ʪʫʭʘʡʥ ʘʛʫʫʣʘʛʯ ʯʫʣʫʫʣʛʠʡʥ  

ʛʝʦʣʦʛʠʡʥ ʥᴇʭʮᴇʣ, ʥװװʨʩʞʠʣʪʠʡʥ ʟʵʨʵʛ, ʛװʥ, 

 ʨʩʥʠʡ ʭʠʤʠʡʥ ʰʠʥʞװװʥʩʞʠʣʪʠʡʥ  ʘʛʫʫʣʛʘ, ʥװ

ʯʘʥʘʨ, ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨ, ʜʘʨʘʣʪ, ʟʵʨʛʵʵʩ  

ʭʘʤʘʘʨʯ ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ ʙʘʡʜʘʛ. ʅװװʨʩʥʠʡ 

ʜʘʚʭʘʨʛʘ ʫʩʘʥʜ ʭʘʥʘʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʫʩ ʥʴ 

ʛʠʜʨʦʩʪʘʪʠʢ ʜʘʨʘʣʪʳʥ ʭװʯʵʵʨ ʤʝʪʘʥ ʭʠʡʛ ʪʦʛʪʦʦʥ 

ʙʘʨʴʞ ʙʘʡʜʘʛ. ʀʡʤʵʵʩ ʤʝʪʘʥ ʭʠʡʛ ʥװװʨʩʥʵʵʩ 

ʩʘʣʛʘʭ ʝʨʜʠʡʥ ʘʨʛʘ ʥʴ ʫʩʳʛ ʩʦʨʞ, ʜʘʨʘʣʪʳʛ 

ʙʫʫʨʫʫʣʘʭ ʘʨʛʘ ʶʤ.  

˞ˠˑˍ˘ːˍˍ˚˨ ˍ˝ːˍ ̝  ̟
ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ ʭʠʡʭʜʵʵ ʵʤʧʝʨʠʢ 

ʤʵʜʵʵʣʵʣ ʮʫʛʣʫʫʣʘʭ, ʘʞʠʛʣʘʣʪ, ʭʘʨʴʮʫʫʣʘʣʪ, 

ʪʫʨʰʠʣʪ ʩʫʜʘʣʛʘʘʥʳ ʘʨʛʳʛ ʘʰʠʛʣʘʩʘʥ ʙʦʣʥʦ.  

ʉʋɼɸʃɻɸɸʅʓ תʈ ɼתʅ 

ʅʘʨʠʡʥ ʩʫʭʘʡʪʳʥ ʦʨʜʳʥ ʅװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ 

ʤʝʪʘʥ ʭʠʡʥ  ʊ1, ʊ2, ʊ3 ʮʦʦʥʦʛʦʦʩ 24ʰ ʥװװʨʩʥʠʡ 

ʜʵʵʞʵʵʩ ʪʫʩ ʙװʨ 10ʛʨ ʜʵʵʞ ʘʚʯ ʧʝʪʨʦʛʨʘʬʠʡʥ 

ʥʘʡʨʣʘʛʳʥ ʙװʨʵʣʜʵʭװװʥʠʡʛ ISO7404-2 (2009) 

ʩʪʘʥʜʘʨʪ, ʤʠʢʨʦʩʢʦʧʳʥ ʰʠʥʞʠʣʛʵʵʛ ISO7404-2 

(2009) ʜʘʛʫʫ ʧʝʪʨʦʛʨʘʬʠʡʥ ʣʘʙʦʨʘʪʦʨʠʜ 

ʭʠʡʣʛʵʩʵʥ. ʋʛ ʜʵʵʞװװʜ ʥʴ ʪʫʭʘʡʥ 

 ʣʵʛʯʜʠʡʥ ʭʫʚʠʡʥ ʟʘʨʜʣʘʘʨ ʭʠʡʩʵʥ ʙᴇʛᴇᴇʜװװʡʣʯʣװ

ʦʣʦʥ ʥʠʡʪʵʜ ʠʣ ʤʵʜʵʵʣʵʵʛװʡ ʙʘʡʛʘʘ ʪʫʣ 

 ʩʵʣʪʵʵʨ ʟʘʭʠʘʣʘʛʯ ʙʦʣʦʥ ʜʵʵʞװʣʵʛʯʠʡʥ ʭװװʡʣʯʣװ

ʘʚʩʘʥ ʛʘʟʨʳʥ ʛʘʟʘʨʟװʡʥ ʥʘʨʠʡʥ ʤʵʜʵʵʣʣʠʡʛ 

ʥʫʫʮʘʣʩʘʥ ʙʦʣʥʦ.  

ʅװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʥ ʦʣʙʦʨʣʦʣʪʳʥ 

ʮʦʦʥʦʛʠʡʥ ʘʰʠʛʣʘʣʪʘʜ ʭʫʨʘʘʛʫʫʨʳʥ ʛʝʦʣʦʛʠʡʥ 

ʭװʯʠʥ ʟװʡʣʩ, ʥװʭ ʩװʚʰʠʣ, ʥʵʚʯʵʵʤʞ, ʭʫʨʘʘʛʫʫʨʳʥ 

ʜʘʨʘʣʪ, ʭʘʛʘʨʘʣ, ʛװʥ, ʥװװʨʩʥʠʡ ʟʫʟʘʘʥ, ʘʛʫʫʣʘʛʯ 

ʯʫʣʫʫʣʘʛ, ʥװװʨʩʥʠʡ ʫʩʛװʡʞװװʣʵʭ ʧʨʦʮʝʩʩ, ʰʠʥʛʵʥ 

ʭʘʛʘʣʙʘʨʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʥᴇʣᴇᴇ װʟװװʣʜʵʛ.  

ɸʛʫʫʣʘʛʯ ʯʫʣʫʫʣʛʠʡʥ ʣʠʪʦʣʦʛʠʡʥ ʥʘʡʨʣʘʛʘ 

ʤʝʪʘʤʦʨʬʠʟʤʜ ʩʫʣʭʘʥ ʦʨʩʦʥ, ʥʘʣʫʫ ʫʥʘʣʪʪʘʡ 

ʥװװʨʩʪʵʡ ʭʫʨʜʘʩʥʳ ʪʝʢʪʦʥʠʢʠʡʥ ʵʥʛʠʡʥ 

ʪʦʛʪʦʮʪʦʡ ʭʵʩʛװװʜʵʜ ʯʫʭʘʣ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ. 

ʉʫʣʭʘʥ ʮʝʤʝʥʪʣʵʛʜʩʵʥ, ʰװװʨʵʣʪ ʩʘʡʪʘʡ ʵʣʩʞʠʥ, 

ʘʥ ʮʘʚʘʨʭʘʛ ʰʦʭʦʡʞʠʥ ʤʵʪʠʡʥ ʯʫʣʫʫʣʛʠʡʥ ʜʫʥʜ 

ʙʘʡʛʘʘ ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʘ ʰʘʚʘʨʣʘʛ ʯʫʣʫʫʥ ʜʫʥʜ 

ʙʘʡʛʘʘ ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʘʘʩ ʠʣװװ ʭʠʡʛװʡʞʩʵʥ 

ʙʘʡʜʘʛ [3]. ɸʛʫʫʣʘʭ ʰʠʥʞ ʯʘʥʘʨ ʩʘʡʪʘʡ ʙᴇʛᴇᴇʜ 

ʭʠʡ װʣ ʥʵʚʪʨװװʣʵʭ ʯʘʥʘʨʪʘʡ ʯʘʥʘʨʪʘʡ ʯʫʣʫʫʣʛʘʘʨ 

ʭʫʯʠʛʜʩʘʥ ʭʫʨʜʘʩ ʭʠʡʥ ʦʨʜ װװʩʛʵʩʵʥ ʙʘʡʭ 

ʤʘʛʘʜʣʘʣʪʘʡ. ʍʫʯʘʘʩ ʭʫʨʜʘʩ ʟʫʟʘʘʥ, ʣʠʪʦʣʦʛʠʡʥ 

ʥʘʡʨʣʘʛʘ, ʬʘʟʳʥ ʪʦʛʪʚʦʨʞʠʣʪ, ʭʫʨʠʤʪʣʘʛʜʩʘʥ ʮʘʛ 

 ʨʩʣʵʛ ʟʫʟʘʘʣʛʠʡʥ ʭʠʡʥװװʝʵʩʵʵ ʭʘʤʘʘʨʘʘʜ ʥװ

ʪʘʨʭʘʣʪʘʜ ʷʥʟ ʙװʨʠʡʥ ʥᴇʣᴇᴇ װʟװװʣʜʵʛ. ʍʠʡ װʣ 

ʥʵʚʪʨװװʣʵʭ ʰʠʥʞ ʯʘʥʘʨʪʘʡ ʭʫʨʜʘʩ ʥװװʨʩʣʵʛ 

ʟʫʟʘʘʣʛʠʡʛ ʭʫʯʠʞ ʙʘʡʚʘʣ ʭʠʡʥ ʭʫʨʠʤʪʣʘʣ 



 

 

 

 

 ʣװ ʩʛʵʩʵʥ ʙʘʡʭ ʪʘʣʪʘʡ. ʄᴇʥʭ ʮʵʚʜʵʛ ʭʠʡװװ

ʜʘʤʞʫʫʣʘʭ װװʨʵʛ ʛװʡʮʵʪʛʵʥʵ.  

ʅװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʥ ʦʣʙʦʨʣʦʣʪʦʜ 

ʯʫʣʫʫʣʛʠʡʥ ʥʵʚʯװװʣʵʭ ʯʘʜʚʘʨʳʥ ᴇᴇʨʯʣᴇʣʪ, 

ʘʛʫʫʣʘʛʯ ʯʫʣʫʫʣʘʛ, ʪʫʭʘʡʥ ʛװʥʠʡ ʜʘʨʘʣʪ ʠʭʵʵʭʵʥ 

ʭʘʤʘʘʨʜʘʛ. ʊʫʭʘʡʥ ʭʫʨʘʘʛʫʫʨʳʥ ʥʵʚʯװװʣʵʤʞʠʡʥ 

ᴇᴇʨʯʣᴇʣʪᴇʜ ʭᴇᴇʣʪʪʵʡ ʰʘʚʘʨ װװʥʜ 

ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ, ʠʣʣʠʪ/ʩʤʝʢʪʠʪ ʭʦʣʠʤʦʛ ʙʦʣʦʥ 

ʭʣʦʨʠʜ ʟʵʨʵʛ ʰʘʚʨʫʫʜ ʥᴇʣᴇᴇʣʜᴇʛ ʙʘʡʥʘ [4,5]. 

ʍᴇᴇʣʪʪʵʡ ʰʘʚʘʨ ʵʨʜʩʠʡʥ Mg2+ ʙʦʣʦʥ Ca2+ʥʴ ʠʦʥ 

ʩʦʣʠʣʮʦʦʥʳ װʝ ʜװʥʜ ʜʘʚʭʘʨʛʳʥ ʫʩʳʛ ᴇᴇʨʪᴇᴇ 

ʰʠʥʛʵʵʞ, ʭᴇᴇʜᴇʛ ʙʘ ʵʥʵ ʥʴ ʭʫʨʘʘʛʫʫʨʳʥ 

ʥʵʚʯװװʣʵʭ ʯʘʜʚʘʨʪ ʥᴇʣᴇᴇʣʞ ʤᴇʭʣᴇʛʠʡʥ ʥװʭ 

ʩװʚʠʡʛ ʭʘʘʞ, ʘʰʠʛʪ װʝ ʜʘʚʭʘʨʛʳʥ ʜʘʨʘʣʪ ʠʭʩʵʭ 

ʫʣʤʘʘʨ ʮʦʦʥʦʛʠʡʥ ʰʘʭʫʫʨʛʘ ʜʦʛʦʣʜʦʭ ʥᴇʭʮᴇʣ 

ʙװʨʜʜʵʛ.  

 

 

 

ʇʝʪʨʦʛʨʘʬʠʡʥ ʥʘʡʨʣʘʛʳʥ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥ 

ʅתתʈʉʅʀʁ ʄʀʂʈʆʂʆʄʇʆʅɽʅʊʀʁʅʇɽʊʈʆɻʈɸʌʀʁʅ ʅɸʁʈʃɸɻɸ, % 

2-ʈ ʍϭʉʅʕɻʊ. 

ˉ ʎʦʦʥʦʛ 
ɼʵʵʞ 

ʜʫʛʘʘʨ 
ɻװʥ 

ʄʠʢʨʦʢʦʤʧʦʥʝʥʪ, % ʕʨʜʵʩʠʡʥ ʥʘʡʨʣʘʛʘ, % 

R0 

ɺʠʪʨʠʥʠʪ ʃʠʧʪʠʥʠʪ ʀʥʝʨʪʠʥʠʪ ʐʘʚʘʨ ʂʘʨʙʦʥʘʪ ʇʠʨʠʪ ʅʠʡʪ 

1 T1 

T1_001 189 98 - 4 15 - 3 18 0.792 

T1_002 192 86 - 2 8 1 3 12 0.714 

T1_003 207 83 - 4 9 - 4 13 0.725 

T1_004 214 62 1 6 29 - 2 31 0.76 

T1_005 229 80 - 6 12 1 1 14 0.743 

T1_006 237 74 - 5 19 1 1 21 0.796 

T1_007 266 82 1 6 9 1 1 11 0.791 

3 T2 

T2_001 250 76 - 6 10 1 7 18 0.756 

T2_002 257 88 - 9 2 0 1 3 0.735 

T2_003 276.8 77 1 8 8 1 5 14 0.771 

T2_004 282.4 78 1 4 15 - 2 17 0.739 

T2_005 299 77 - 14 8 0 0 8 0.768 

T2_006 308 65 - 7 19 - 9 28 0.771 

T2_007 331 76 - 9 11 1 3 15 0.767 

T2_008 337 74 - 4 20 0 2 22 0.748 

T2_009 342 73 - 7 17 1 2 20 0.79 

4 ʊ3 

T3_001 322 62 2 12 20 0 4 24 0.796 

T3_002 326 78 1 6 13 - 2 15 0.734 

T3_003 328 83 2 4 10 - 1 11 0.712 

T3_004 348 81 1 12 6 - - 6 0.735 

T3_005 368 72 2 7 16 1 2 19 0.739 

T3_006 383 66 3 6 23 - 2 25 0.772 

T3_007 420 75 3 5 15 - 2 17 0.756 

T3_008 460 59 1 3 34 - 3 37 0.809 

 



 

 

 

 

2-ʨ ʭװʩʥʵʛʪʵʵʩ ʭʘʨʘʭʘʜ ʊ1 ʮʦʦʥʦʛʠʡʥ 189-268 

ʤʝʪʨʠʡʥ ʛװʥʵʵʩ ʘʚʩʘʥ 7 ʜʵʵʞʠʜ ʚʠʪʨʠʥʠʪʠʡʥ ʘʛʫʫʣʛʘ 

ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ 62-98%, ʠʥʝʨʪʠʥʠʪ 2-6%, ʰʘʚʘʨ 8-

29%, ʧʠʨʠʪ 1-4% ʪʫʩ ʙװʨ ʘʛʫʫʣʛʘʪʘʡ ʙʘʡʥʘ. ʊ2 

ʮʦʦʥʦʛʠʡʥ 250-342 ʤʝʪʨʠʡʥ ʛװʥʵʵʩ ʘʚʩʘʥ 9 ʜʵʵʞʠʥʜ 

ʚʠʪʨʠʥʠʪ 65-88%, ʠʥʝʨʪʠʥʠʪʠʡʥ ʘʛʫʫʣʛʘ ʊ1 

ʮʦʦʥʦʛʪʦʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ 4-14%, 

ʰʘʚʘʨ 2-20%,  ʧʠʨʠʪ 1-9% ʘʛʫʫʣʛʘʪʘʡ ʙʘʡʥʘ. 

ʊ3 ʮʦʦʥʦʛʠʡʥ 322-460 ʤʝʪʨʠʡʥ ʛװʥʵʵʩ ʘʚʩʘʥ 8 

ʜʵʵʞʠʜ ʊ1, ʊ2 ʮʦʦʥʦʛʪʦʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʚʠʪʨʠʥʠʪʠʡʥ 

ʘʛʫʫʣʛʘ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ 59-83%, ʠʥʝʨʪʠʥʠʪʠʡʥ 

ʘʛʫʫʣʛʘ ᴇʥʜᴇʨ 3-12%, ʰʘʚʨʳʥ ʘʛʫʫʣʛʘ ʭʘʨʴʮʘʥʛʫʡ 

ᴇʥʜᴇʨ 6-34%,  ʧʠʨʠʪʠʡʥ ʘʛʫʫʣʛʘ ʙʘʛʘ 1-4% ʟʵʨʵʛ 

ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥ ʛʘʨʩʘʥ.  

 

 
1-ʨ ʟʫʨʘʛ. ʄʠʢʨʦʩʢʦʬʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ Ϯʨ ʜϮʥ (50Õm) 

a, b. R-ʨʝʟʠʥ, c.Sp-ʩʧʦʪʠʥʠʪ, e. f. ʰʘʚʘʨ ʤʠʥʝʨʘʣʫʫʜ. 

 
2-ʨ ʟʫʨʘʛ. ʄʠʢʨʦʩʢʦʬʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ Ϯʨ ʜϮʥ (50Õm) 

ʘ. ʢʘʨʙʦʥʘʪ, b. ʩ.Py-ʧʠʨʠʪ, d. Py-ʧʠʨʠʪ 

Å 1-ʨ ʟʫʨʘʛʪ ʊ3 ʮʦʦʥʦʛʦʦʩ ʘʚʩʘʥ ʜʵʵʞʠʥʜ 

ʨʝʟʠʥ, ʰʘʚʘʨ ʤʠʥʝʨʘʣʫʫʜ ʠʭʵʵʭʵʥ 

ʘʛʫʫʣʘʛʜʘʞ ʙʫʡʛ װʟװװʣʩʵʥ. 

Å 2 ïʨ ʟʫʨʘʛʪ ʊ2 ʮʦʦʥʦʛʦʦʩ ʘʚʩʘʥ ʜʵʵʞʠʥʜ 

ʢʘʨʙʦʥʘʪ, ʧʠʨʠʪ ʘʛʫʫʣʘʛʜʘʞ ʙʫʡʛ װʟװװʣʩʵʥ.  

ʍʠʡʪ, ʪʦʩʣʦʛ, ʢʦʢʩʞʜʦʛ ʥװװʨʩʥʠʡ ʬʶʟʝʥʠʪʠʡʥ 

ʘʛʫʫʣʛʘ ᴇʥʜᴇʨʩᴇʭʠʡʥ ʭʵʨʵʵʨ ʤʝʪʘʥ ʘʛʫʫʣʘʤʞ 

ᴇʥʜᴇʨʩʜᴇʛ.  ʅװװʨʩʵʥʜ ʚʠʪʨʠʥʠʪʠʡʥ ʙװʣʛʠʡʥ 

ʤʠʢʨʦʢʦʤʧʦʥʝʥʪ ᴇʩᴇʭʠʡʥ ʭʵʨʵʵʨ ʘʥ ʮʘʚʘʨʭʘʛ ʙʦʣʜʦʛ 

ʥʴ ʪװװʥʠʡ ʭʠʡ ʥʵʚʪʨװװʣʵʭ ʯʘʥʘʨ ʜʵʵʰʠʣʞ ʙʘʡʥʘ ʛʵʞ 

  .ʟʜʵʛ ʙʘʡʥʘװ

ʇʝʪʨʦʛʨʘʬʠʡʥ ʪʫʨʰʠʣʪʳʥ װʨ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʊ1, 

ʊ2 ʮʦʦʥʦʛʠʡʥ ʜʵʵʞװװʜʵʜ ʚʠʪʨʠʥʠʪʠʡʥ װʟװװʣʵʣʪ 

ᴇʥʜᴇʨ ʛʘʨʯ ʭʠʡ ʥʵʚʯװװʣʵʭ ʯʘʜʚʘʨ ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ, 

ʊ3 ʮʦʦʥʦʛʠʡʥ ʭʫʚʴʜ ʥʵʚʯװװʣʵʭ ʯʘʜʚʘʨ ʭʘʨʴʮʘʥʛʫʡ 

ʤʫʫ ʙʫʶʫ ʭᴇᴇʣʪʪʵʡ ʰʘʚʨʳʥ ʘʛʫʫʣʛʘ ʠʭʩʵʞ ʥװʭ ʩװʚ 

ʭʘʘʛʜʘʞ, ʤᴇʨʛᴇʮᴇʛʪ ʩʢʠʥ ʵʬʬʝʢʪ װװʩʩʵʥ ʛʵʞ װʟʵʞ 

ʙʘʡʥʘ. ᴆʥᴇᴇʜʨʠʡʥ ʙʘʡʜʣʘʘʨ ʊ1, ʊ2 ʮʦʦʥʦʛʦʦʩ ʫʩʳʛ 

ʰʘʚʭʘʞ, ʭʠʡʛ ʮʫʛʣʫʫʣʘʥ ʙʘʤʙʘʨʣʘʥ ʰʘʪʘʘʞ ʙʘʡʥʘ. 

ʊ3 ʮʦʦʥʦʛʠʡʥ ʭʫʚʴʜ ʛװʥʠʡ ʰʘʭʫʫʨʛʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘ 

ʜʦʛʦʣʜʦʞ, ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵʥʠʡ ʘʞʠʣ ʭʠʡʛʜʩʵʥ. 

 
ɼתɻʅʕʃʊ  

1. ʅװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʥ 

ʦʣʙʦʨʣʦʣʪʳʥ ʮʦʦʥʦʛʠʡʥ ʘʰʠʛʣʘʣʪʘʜ 

ʭʫʨʘʘʛʫʫʨʳʥ ʛʝʦʣʦʛʠʡʥ ʭװʯʠʥ ʟװʡʣʩ, ʥװʭ 

ʩװʚʰʠʣʪ, ʥʵʚʯʵʵʤʞ, ʭʫʨʘʘʛʫʫʨʳʥ ʜʘʨʘʣʪ, 

ʭʘʛʘʨʘʣ, ʛװʥ, ʥװװʨʩʥʠʡ ʟʫʟʘʘʥ, ʘʛʫʫʣʘʛʯ 

ʯʫʣʫʫʣʘʛ, ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʥ 

ʫʩʛװʡʞװװʣʵʭ ʧʨʦʮʝʩʩ, ʰʠʥʛʵʥ ʭʘʛʘʣʙʘʨʳʥ 

  .ʣʜʵʛװװʟװ ʡʣ ʘʞʠʣʣʘʛʘʘ ʟʵʨʵʛ ʥᴇʣᴇᴇװ

2. ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʜ ʤʝʪʘʥ ʭʠʡʥ 

ʦʣʙʦʨʣʦʣʪʳʥ ʮʦʦʥʦʛʠʡʥ ʘʰʠʛʣʘʣʪʘʜ 

ʥᴇʣᴇᴇʣᴇʭ ʭװʯʠʥ ʟװʡʣװװʜʵʵʩ ʥװװʨʩʥʠʡ 

ʧʝʪʨʦʛʨʘʬʠʡʥ ʥʘʡʨʣʘʛʘ, 

ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʫʫʜ, ʘʛʫʫʣʘʛʯ ʵʨʜʩװװʜʵʵʩ 

ʮʦʦʥʦʛʪ ʭʵʨʭʵʥ ʥᴇʣᴇᴇ װʟװװʣʞ ʙʫʡʛ 

ʪʦʛʪʦʦʭʳʛ ʟʦʨʴʩʦʥ.  

3. ʅʘʨʠʡʥ ʩʫʭʘʡʪʳʥ ʦʨʜʳʥ ʅװװʨʩʥʠʡ 

ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʥ ʪʫʨʰʠʣʪ 

ʦʣʙʦʨʣʦʣʪʳʥ ʊ1, ʊ2, ʊ3 ʮʦʦʥʦʛʫʫʜʘʘʩ 

ʥװװʨʩʥʵʵʩ ʥʠʡʪ 24ʰ, 10ʛʨ ʜʵʵʞ ʘʚʯ 

ʧʝʪʨʦʛʨʘʬʠʡʥ ʥʘʡʨʣʘʛʳʥ ʙװʨʵʣʜʵʭװװʥʠʡʛ 

ISO7404-2 (2009) ʩʪʘʥʜʘʨʪ, ʤʠʢʨʦʩʢʦʧʠʡʥ 

ʰʠʥʞʠʣʛʵʵʛ ISO7404-2 (2009) ʩʪʘʥʜʘʨʪʳʥ 

ʜʘʛʫʫ ñʕʥʝʨʞʠʨʝʩʫʨʩò ʍʍʂ-ʳʥ ʪᴇʚ 

ʣʘʙʦʨʘʪʦʨʠ, ʧʝʪʨʦʛʨʘʬʠʡʥ ʣʘʙʦʨʘʪʦʨʠʜ 

ʭʠʡʣʛʵʩʵʥ.  

4. ʇʝʪʨʦʛʨʘʬʠʡʥ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛ ʭʘʨʘʭʘʜ 

ʊ1 ʮʦʦʥʦʛʠʡʥ 189-268 ʤʝʪʨʠʡʥ ʛװʥʜ 

ʚʠʪʨʠʥʠʪʠʡʥ ʘʛʫʫʣʛʘ ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ 62-

98%, ʠʥʝʨʪʠʥʠʪ 2-6%, ʰʘʚʘʨ 8-29%, ʧʠʨʠʪ 

1-4% ʪʫʩ ʙװʨ ʘʛʫʫʣʛʘʪʘʡ ʙʘʡʥʘ. ʊ2 

ʮʦʦʥʦʛʠʡʥ 250-342 ʤʝʪʨʠʡʥ ʛװʥʜ ʚʠʪʨʠʥʠʪ 

65-88%, ʠʥʝʨʪʠʥʠʪʠʡʥ ʘʛʫʫʣʛʘ ʊ1 -ʪʵʡ 

ʭʘʨʴʮʫʫʣʘʭʘʜ ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ 4-14%, 

ʰʘʚʘʨ 2-20%,  ʧʠʨʠʪ 1-9% ʪʫʩ ʙװʨ 

ʘʛʫʫʣʘʛʪʘʡ ʙʘʡʥʘ. ʊ3 ʮʦʦʥʦʛʠʡʥ 322-460 

ʤʝʪʨʠʡʥ ʛװʥʜ ʊ1, ʊ2 ʮʦʦʥʦʛʪʦʡ 

ʭʘʨʴʮʫʫʣʘʭʘʜ ʚʠʪʨʠʥʠʪʠʡʥ ʘʛʫʫʣʛʘ 

ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ 59-83%, ʠʥʝʨʪʠʥʠʪʠʡʥ 

ʘʛʫʫʣʛʘ ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ 3-12%, ʰʘʚʨʳʥ 

ʘʛʫʫʣʛʘ ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ 6-34%,  ʧʠʨʠʪ 1-

4% ʘʛʫʫʣʘʛʜʘʞ ʙʫʡ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥ 

ʛʘʨʩʘʥ.  

5. ʊ1, ʊ2 ʮʦʦʥʦʛʠʡʥ ʚʠʥʪʠʥʠʪʠʡʥ װʟװװʣʵʣʪ 
ᴇʥʜᴇʨ ʛʘʨʯ ʭʠʡ ʥʵʚʯװװʣʵʭ ʯʘʜʚʘʨ 

ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ, ʊ3 ʮʦʦʥʦʛʠʡʥ ʭʫʚʴʜ 

ʥʵʚʯװװʣʵʭ ʯʘʜʚʘʨ ʭʘʨʴʮʘʥʛʫʡ ʤʫʫ ʪʫʭʘʡʥ 

ʜʘʚʭʘʨʛʳʥ ʥװʭ ʩװʚ ʥʴ ʭᴇᴇʣʪʪʵʡ ʰʘʚʨʳʥ 

ʘʛʫʫʣʛʘ ʠʭʵʩʩʵʥʵʵʨ ʭʘʘʛʜʩʘʥ ʛʵʞ װʟʵʞ 

ʙʘʡʥʘ. ᴆʥᴇᴇʜʨʠʡʥ ʙʘʡʜʣʘʘʨ ʊ1, ʊ2 

ʮʦʦʥʦʛʦʦʩ ʫʩʳʛ ʰʘʚʭʘʞ ʙʘʡʛʘʘ ʙʘ ʭʠʡʛ 

ʮʫʛʣʫʫʣʘʥ ʙʘʤʙʘʨʣʘʥ ʰʘʪʘʘʞ ʙʘʡʥʘ. ʊ3 



 

 

 

 

ʮʦʦʥʦʛʠʡʥ ʭʫʚʴʜ ʛװʥʠʡ ʰʘʭʫʫʨʛʳʥ װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʜ ʥᴇʣᴇᴇʣʞ ʙʘʡʥʘ. 

 

 

ɸʐʀɻʃɸʉɸʅ ʄɸʊɽʈʀɸʃ, ʅʆʄ ɿתʁ 
[1]  https://mrpam.gov.mn/news/1707/ 

[2] ɿ.ʊᴇʤᴇʨʙʘʘʪʘʨ. ʋʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪ ʙʘ ʥװװʨʩʥʠʡ 

ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʛ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʫʫʜ. 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ 2020 ʦʥ. 248 ʭʫ. 
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production: A case study of southern Qinshui Basin, China.   

[4] Yuexia Chen., Xuexi Chen., Jiang Xu and Tingxiang Chu. 

Experimental study on the influence of moisture content 

during gas depressurization extraction.  

[5] Caifang Wu., Xiaolei Liu., Qizhong Zhou., Xiaoyang 
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ʅתתʈʉʅʀʁ ɼɸɺʍɸʈɻʓʅ ʄɽʊɸʅ ʍʀʁʅ ᴆʈᴆʄɼʃᴆɻ, 

ʆʃɹʆʈʃʆʃʊʓʅ תɽʕʉ ʗʃɻɸʈɸʍ ʋʉʓɻ ɸʐʀɻʃɸʍ ɹʆʃʆʄɾ, 

ʎʕɺʕʈʐתתʃʕʍ ʊɽʍʅʆʃʆɻʀʁʅ ʍɸʈʔʎʋʋʃʉɸʅ ʉʋɼɸʃɻɸɸ  

 

ɹʫʷʥʙʘʪʳʥ ʅɸʈɸʅʎʕʎʕɻ1*,  ʅʘʨʘʥʙʘʪʳʥ ɸʃʊɸʅɻʕʈʕʃ1 

1ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ, ɻʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ ʩʫʨʛʫʫʣʴ 

ʍʦʣʙʦʦ ʙʘʨʠʭ ʟʦʭʠʦʛʯʠʡʥ ʠ-ʤʵʡʣ ʭʘʷʛ: bnaraa2005@must.edu.mn 

 

ʍʫʨʘʘʥʛʫʡ: ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʠʡʪ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵʥʜ ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʣʘʘʨ ʥװװʨʩʥʠʡ 22 ʩʘʚ ʛʘʟʘʨ, 3 ʙװʩ 

ʥʫʪʛʠʡʥ ʭʵʤʞʵʵʥʜ 300 ʛʘʨʫʡ ʥװװʨʩʥʠʡ ʦʨʜ ʛʘʟʘʨʪ ʵʨʵʣ ʭʘʡʛʫʫʣ, ᴇʨᴇʤʜʣᴇʛ, ʦʣʙʦʨʣʦʣʪʳʥ ʘʞʠʣ ʭʠʡʛʜʩʵʥ ʙʘʡʥʘ. 

ʅװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʥ ʯʠʛʣʵʣʵʵʨ 7 ʪʘʣʙʘʡʜ ʵʨʵʣ ʭʘʡʛʫʫʣʳʥ ʘʞʠʣ ʷʚʘʛʜʘʞ ʙʘʡʥʘ. ʕʥʵʭװװ 

ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣʜ ʅװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʥ ʵʨʣʠʡʥ ʰʘʪʥʘʘʩ ʭʘʡʛʫʫʣ ʦʣʙʦʨʣʦʣʪʳʥ ʰʘʪ ʨʫʫ ʰʠʣʞʠʞ 

ʙʫʡ ᴆʤʥᴇʛʦʚʴ ʘʡʤʛʠʡʥ ɻʫʨʚʘʥ ʪʵʩ ʩʫʤʳʥ ʥװװʨʩʥʠʡ ʦʨʜ ɻʫʨʚʘʥ ʪʵʩ-XXXV ʪʘʣʙʘʡʥ ʦʣʙʦʨʣʦʣʪʳʥ ʮʦʦʥʦʛʦʦʩ 

ʷʣʛʘʨʯ ʙʫʡ ʫʩʥʘʘʩ ʜʵʵʞ ʘʚʯ, ʭʠʤʠʡʥ ʰʠʥʞ ʯʘʥʘʨʳʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ, ʫʩʳʛ ʮʵʚʵʨʰװװʣʵʭ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ 

ʭʘʨʴʮʫʫʣʘʥ ʩʫʜʘʣʞ, ʘʰʠʛʪʘʡ ʭʫʚʠʣʙʘʨʳʛ ʩʦʥʛʦʭ, ʰʠʥʛʵʥ ʭʘʷʛʜʣʳʥ ʩʘʥʛ ʙʘʡʛʘʣʴʜ ʵʵʣʪʵʡ ʙʘʡʜʣʘʘʨ ʪᴇʣᴇʚʣᴇʭ, 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʜ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʠʡʛ ʩʫʜʣʘʭʳʛ ʟʦʨʠʣʦʦ.   

 

ʊϮʣʭϮϮʨ Ϯʛ: ʥϮϮʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡ, ʫʩʥʳ ʜʵʵʞ, ʭϮʥʜ ʤʝʪʘʣʣ, ʫʩʥʳ ʭʠʤʠʡʥ ʰʠʥʞ ʯʘʥʘʨ, ʰʠʥʛʵʥ 

ʭʘʷʛʜʣʳʥ ʩʘʥ 

ʆʈʐʀʃ 

ʅװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡ ʛʵʜʵʛ ʥʴ 

ʥװװʨʩʥʠʡ ʦʨʜ ʛʘʟʘʨʪ ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʘʜ װװʩʯ ʙʠʡ 

ʙʦʣʩʦʥ ʙʘʡʛʘʣʠʡʥ ʭʠʡ ʶʤ. ʅװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ 

ʤʝʪʘʥ ʭʠʡ ʥʴ ʵʨʯʠʤ ʭװʯʥʠʡ ʘʶʫʣʛװʡ, ʥʘʡʜʚʘʨʪʘʡ 

ʵʭ װװʩʚʵʨ ʙʦʣʦʭʦʦʩ ʛʘʜʥʘ ʪװװʥʠʡ ʦʣʙʦʨʣʦʣʪ, 

ʘʰʠʛʣʘʣʪ ʥʴ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪ, ʭװʣʵʤʞʠʡʥ 

ʭʠʡʥ ʷʣʛʘʨʘʣʪʳʛ ʙʫʫʨʫʫʣʘʭ ʤᴇʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ 

ᴇᴇʨʯʣᴇʣʪʠʡʥ ʪʘʣʘʘʨ ʦʣʦʥ ʫʣʩʘʜ ʭװʣʵʵʩʵʥ װװʨʛʵʵ 

ʙʠʝʣװװʣʵʭ ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʭ ʜʘʚʫʫ ʪʘʣʫʫʜʪʘʡ [1].  

ʄʦʥʛʦʣ ʫʣʩʳʥ ʭʫʚʴʜ ʥװװʨʩʥʠʡ ʦʨʜ ʛʘʟʨʫʫʜ 

ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʠʡʪ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵʥʜ 

22 ʩʘʚ ʛʘʟʘʨ, 3 ʙװʩ ʥʫʪʛʠʡʥ ʭʵʤʞʵʵʥʜ 300 ʛʘʨʫʡ 

ʥװװʨʩʥʠʡ ʦʨʜ ʛʘʟʘʨ ʵʨʵʣ ʭʘʡʛʫʫʣʳʥ ʘʞʠʣ 

ʭʠʡʛʜʩʵʥ ʙʘʡʥʘ. ʅᴇᴇʮ ʠʭʪʵʡ ʭʘʤʛʠʡʥ ʪʦʤ ʫʫʨʭʘʡʥ 

ʪʦʦʥʜ ʊʘʚʘʥʪʦʣʛʦʡ, ɹʘʨʫʫʥ ʥʘʨʘʥ, ʅʘʨʠʡʥ ʩʫʭʘʡʪ, 

ʆʚʦʦʪ ʪʦʣʛʦʡ, ʋʣʘʘʥ-ʆʚʦʦ, ʊᴇʛʨᴇʛ ʥʫʫʨ, ʎʘʡʜʘʤ 

ʥʫʫʨ, ɹʘʛʘʥʫʫʨ, ʐʠʚʵʵ-ʆʚʦʦ, ʍᴇʰᴇᴇʪ ʟʵʨʵʛ 

ʦʨʜʫʫʜʳʛ ʦʨʫʫʣʞ ʙʦʣʥʦ. ʄʦʥʛʦʣ ʫʣʩʘʜ ʦʜʦʦʛʠʡʥ 

ʙʘʡʜʣʘʘʨ ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡ ʵʨʵʣ 

ʭʘʡʛʫʫʣ ʭʠʡʭʵʵʨ ɹʍɻ 4 ʢʦʤʧʘʥʠ ʛʵʨʵʵ 

ʙʘʡʛʫʫʣʩʥʘʘʩʘʘ ʭʦʡʰ ʭʘʡʛʫʫʣʳʥ ʘʞʣʳʛ 

ʪʘʩʨʘʣʪʛװʡ ʭʠʡʞ, ʦʜʦʦʛʠʡʥ ʙʘʡʜʣʘʘʨ 6 ʪʘʣʙʘʡʜ 

ʛʝʦʬʠʟʠʢʠʡʥ ʙʦʣʦʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʛ ʵʨʯʠʤʪʵʡ 

ʭʠʡʞ ʙʘʡʥʘ. 2022 ʦʥʜ ñɾʠ ᴆװ ʕʡʯò ʍʍʂ 

ᴆʤʥᴇʛʦʚʴ ʘʡʤʛʠʡʥ ʅʦʤʛʦʥ ʩʫʤʳʥ ʥʫʪʘʛʪ ʦʨʰʠʭ 

ʅʦʤʛʦʥ ʜʵʜ ʩʘʚ ʛʘʟʘʨʪ ʪʫʨʰʠʣʪ, ʦʣʙʦʨʣʦʣʪʳʥ 

ʘʞʣʳʛ ʵʭʣװװʣʩʵʥ ʙʦʣ 2023 ʦʥʜ ñʄʝʪʘʥ ʛʘʟ ʨʝʩʫʨʩò 

ʍʍʂ ʊʘʚʘʥʪʦʣʛʦʡʥ ʥװװʨʩʥʠʡ ʦʨʜ ʜʵʵʨ ʭᴇʥʜʣᴇʥ 

ʮʦʦʥʦʛ ᴇʨᴇʤʜᴇʞ ʪʫʨʰʠʣʪ ʦʣʙʦʨʣʦʣʪʳʥ ʘʞʠʣ 

ʭʠʡʭʵʵʨ ʪᴇʣᴇʚʣᴇʞ ʙʘʡʛʘʘ ʙʦʣ ñʊʵʣʤʵʥ ʨʝʩʫʨʩò 

ʍʍʂ ᴆʤʥᴇʛʦʚʴ ʘʡʤʛʠʡʥ ɻʫʨʚʘʥʪʵʩ ʩʫʤʳʥ 

ʥװװʨʩʥʠʡ ʦʨʜ ʜʵʵʨ ʪʫʨʰʠʣʪ, ʦʣʙʦʨʣʦʣʪʳʥ ʘʞʣʳʛ 

ʵʭʣװװʣʩʵʥ ʙʘʡʥʘ [2]. ʄʦʥʛʦʣ ʫʣʩʳʥ ʟʘʩʛʠʡʥ 

ʛʘʟʨʳʥ 2024 ʦʥʳ 10 ʜʫʛʘʘʨ ʩʘʨʳʥ 23-ʥʳ ᴇʜʨʠʡʥ 

135 ʜʫʛʘʘʨ ʪʦʛʪʦʦʣʳʥ ʜʘʛʫʫ ʊᴇʚ XXXVI ʥװװʨʩʥʠʡ 

ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʥ ʭʘʡʛʫʫʣʳʥ ʪʘʣʙʘʡʜ ñʖʫ 

ɾʠ ʕʩò ʍʍʂ-ʪʘʡ ʙװʪʵʵʛʜʵʭװװʥ ʭʫʚʘʘʭ ʛʵʨʵʵʛ 

ɸʰʠʛʪ ʤʘʣʪʤʘʣ, ʛʘʟʨʳʥ ʪʦʩʥʳ ʛʘʟʨʳʥ ʪʦʩʥʳ ʛʘʟʘʨ 

2024 ʦʥʳ 11 ʜװʛʵʵʨ ʩʘʨʳʥ 22 ʥʳ ᴇʜᴇʨ ʙʘʡʛʫʫʣʩʘʥ.  

ʉʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʟʦʨʠʣʛʦ:  ɻʫʨʚʘʥ ʪʵʩ-

XXXV ʪʘʣʙʘʡʥʫʫʜʳʥ ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ 

ʭʠʡʥ ʪʫʨʰʠʣʪ ʦʣʙʦʨʣʦʣʪʳʥ װʝʜ ʮʦʦʥʦʛʦʦʩ ʷʣʛʘʨʯ 

ʙʘʡʛʘʘ ʫʩʥʳ ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʦʭ, ʫʩʥʳ ʰʠʥʞ 

ʯʘʥʘʨʳʛ ʩʫʜʘʣʞ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʜ 

ʘʰʠʛʣʘʭ, ʫʩʳʛ ʮʵʚʵʨʰװװʣʵʭ ʪʝʭʥʦʣʦʛʠʡʥ 

ʩʫʜʘʣʛʘʘʛ ʭʠʡʞ, ʦʥʦʚʯʪʦʡ ʭʫʚʠʣʙʘʨʳʛ ʩʦʥʛʦʭʳʛ 

ʟʦʨʠʣʦʦ.    

ʉʵʜʚʠʡʥ ʩʫʜʣʘʛʜʩʘʥ ʙʘʡʜʘʣ: ʅװװʨʩʥʠʡ 

ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʥ ʯʠʛʣʵʣʵʵʨ ʦʣʦʥ ʫʣʩʘʜ 

ʪᴇʜʠʡʛװʡ ʤʘʥʘʡ ʫʣʩʘʜ ʮᴇᴇʥʛװʡ ʩʫʜʘʣʛʘʘ ʭʠʡʛʜʵʞ 

ʙʘʡʩʘʥ. װתʥʜ ʪʫʭʘʡʣʙʘʣ ʤʘʥʘʡ ʫʣʩʘʜ ʐʠʥʞʣʵʭ 

ʫʭʘʘʥ ʪʝʭʥʦʣʦʛʠʡʥ ʠʭ ʩʫʨʛʫʫʣʴ, ɸʰʠʛʪ ʤʘʣʪʤʘʣ 

ʛʘʟʨʳʥ ʪʦʩʥʳ ʛʘʟʘʨ, ʐʠʥʞʣʵʭ ʫʭʘʘʥʳ ʘʢʘʜʝʤʠ 

ʜʵʵʨ ʩʫʜʘʣʛʘʘʥʫʫʜ ʭʠʡʛʜʵʞ ʙʘʡʩʘʥ ʙʘʡʥʘ. 

ɸʤʝʨʠʢʠʡʥ ʥʵʛʜʩʵʥ ʫʣʩ, ɸʚʩʪʨʘʣʠ, ʂʘʥʘʜ, ʀʭ 

ɹʨʠʪʘʥʠ, ʂʘʟʘʭʩʪʘʥ, ʕʥʵʪʭʵʛ ʟʵʨʵʛ ʫʣʩʫʫʜ 

ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʥ ʦʣʙʦʨʣʦʣʪ, 

ʘʰʠʛʣʘʣʪʳʥ ʯʠʛʣʵʣʵʵʨ ʦʣʦʥ ʪʦʦʥʳ ʩʫʜʘʣʛʘʘ 

ʰʠʥʞʠʣʛʵʵ ʭʠʡʩʵʥ.  

ʍʘʨʠʥ ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʥ ʪʫʨʰʠʣʪ 

ʦʣʙʦʨʣʦʣʪʳʥ ʮʦʦʥʦʛʦʦʩ ʷʣʛʘʨʘʭ ʫʩʥʳ ʰʠʥʞ 

ʯʘʥʘʨ, ʫʩʳʛ ʭʵʨʵʛʣʵʭ ʙʦʣʦʤʞʠʡʥ ʩʫʜʘʣʛʘʘ 

ʦʜʦʦʛʠʡʥ ʙʘʡʜʣʘʘʨ ʤʵʜʵʵʣʵʣ ʭʦʤʩ ʙʘʡʥʘ.  

ʉʫʜʘʣʛʘʘʥʳ ʘʨʛʘ ʟװʡ: ʉʫʜʘʣʛʘʘʥʜ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʷʚʮʘʜ ʷʣʛʘʨʘʭ ʫʩʥʘʘʩ ʜʵʵʞ ʘʚʘʭ, ʣʘʙʦʨʘʪʦʨʠʜ 

ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ, ʤʵʜʵʵʣʵʣ ʮʫʛʣʫʫʣʘʭ, װʨ ʜװʥʛ 

ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʨʛʳʛ ʭʵʨʵʛʣʵʩʵʥ.   

ʉʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʧʨʘʢʪʠʢ ʘʯ ʭʦʣʙʦʛʜʦʣ: 

ʅװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʥ ʦʣʙʦʨʣʦʣʪʳʥ 

ʮʦʦʥʦʛʦʦʩ ʷʣʛʘʨʘʭ ʫʩʥʳ ʰʠʥʞʠʣʛʵʵʛ ʭʠʡʩʥʵʵʨ 
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ʫʩʥʳ ʙʦʭʠʨʜʣʳʛ ʪʦʦʮʦʦʣʞ, ʫʩʳʛ ʮʵʚʵʨʰװװʣʵʥ 

ʮʦʦʥʦʛ ʫʛʘʘʭ ʘʞʠʣʜ ʜʘʭʠʥ ʘʰʠʛʣʘʭ ʶʤ. 

ʉʫʜʘʣʛʘʘʥʳ ʭʵʩʵʛ: ʅװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ 

(ʅɼʄ) ʭʠʡ ʭʫʨʠʤʪʣʘʛʜʘʭ ʛʦʣ װʡʣ ʷʚʮ ʥʴ ʜʘʨʘʘʭ 

ʙʘʡʜʘʣʪʘʡ ʙʘʡʜʘʛ. ʅװװʨʩ ʥʴ ʦʣʦʥ ʪᴇʨʣʠʡʥ 

ʵʣʝʤʝʥʪʵʵʩ ʙװʨʜʩʵʥ ʩװʚʵʨʭʵʛ ʙװʪʵʮʪʵʡ ʯʫʣʫʫʣʘʛ 

ʙᴇʛᴇᴇʜ ʩװʚʥʠʡ ʭʵʤʞʵʵʥʵʵʩ ʭʘʤʘʘʨʘʥ ʤʘʢʨʦ ʙʦʣʦʥ 

ʤʠʢʨʦ ʩװʚ ʛʵʞ ʘʥʛʠʣʥʘ.  

ʄʘʢʨʦ ʩװʚʥװװʜ ʥʴ ʝʨᴇʥʭʠʡʜᴇᴇ ʥʘʩʞʠʣʪʳʥ ʪʫʨʰ 

ʷʚʘʛʜʘʭ ʮʫʫʨʘʣʪ, ʭʘʛʘʨʘʣʪʘʘʩ װװʩʵʭ ʙʘ ʥװװʨʩʥʠʡ 

ʙװʭ ʦʨʜʫʫʜʳʥ ʭʫʚʴʜ ʥʠʡʪʣʵʛ װʟʵʛʜʵʣ ʶʤ [1].  

ʄʠʢʨʦ ʩװʚʥװװʜ ʥʴ ʙʫʶʫ ʤʘʪʨʠʢʩ ʥʴ ʭʠʡʥ 

ʥᴇᴇʮʠʡʥ װʥʜʩʵʥ ʭʵʩʛʠʡʛ ʘʛʫʫʣʜʘʛ ʙᴇʛᴇᴇʜ ʵʥʵʭװװ 

ʦʥʮʛʦʡ ʰʠʥʞ ʯʘʥʘʨ ʥʴ ʅɼʄ ʭʠʡʛ ʫʣʘʤʞʣʘʣʪ ʙʫʩ 

ʙʘʡʛʘʣʠʡʥ ʭʠʡʥ ʥᴇᴇʮ ʛʵʩʵʥ ʘʥʛʠʣʘʣʜ ʟװʡ ʸʩʦʦʨ 

ʦʨʫʫʣʜʘʛ. ʅװװʨʩʥʠʡ ʤʘʢʨʦʩװʚʥװװʜʠʡʥ ʜʦʪʦʨ ʭʠʡ 

ʥʴ ʯᴇʣᴇᴇʪ ʙʘʡʜʣʘʘʨ ʘʛʫʫʣʘʛʜʜʘʛ ʙʦʣ ʤʠʢʨʦ 

ʩװʚʥװװʜʠʡʥ ʜʦʪʦʦʜ ʛʘʜʘʨʛʫʫʜ ʤʦʥʦʜʘʚʭʘʨʛʘ 

  .ʩʛʵʥ ʘʜʩʦʨʙʮʣʦʛʜʩʦʥ ʙʘʡʜʣʘʘʨ ʦʨʰʠʥʦװװ

ʅװװʨʩʥʠʡ ʜʘʚʭʘʨʛʘʜ ʤʝʪʘʥ ʭʠʡ ʥʴ ʥװװʨʩʥʠʡ ʥװʭ 

ʩװʚװװʜʵʜ ʫʩʥʳ ʛʠʜʨʦʩʪʘʪʠʢ ʜʘʨʘʣʪʳʥ ʥᴇʣᴇᴇʛᴇᴇʨ 

ʘʣʜʘʛʜʘʭʛװʡ ʭʘʜʛʘʣʘʛʜʘʞ ʙʘʡʜʘʛ ʙʘ ʭʠʡʛ 

ʦʣʙʦʨʣʦʣʪʳʥ ʷʚʮʘʜ ʥװװʨʩʵʥʜ ʰʠʥʛʵʥ ʭʘʛʘʣʙʘʨ 

ʭʠʡʩʥʵʵʨ ʭᴇʥʜʠʡ ʦʨʦʥ ʟʘʡ װװʩʯ ʪװװʥ ʨװװ ʤʝʪʘʥ 

ʭʠʡ ʯᴇʣᴇᴇʣᴇʛʜᴇʥ ʜʘʚʭʘʨʛʳʥ ʜʘʨʘʣʪ ʫʥʘʩʥʘʘʨ 

ʮʦʦʥʦʛʦʦʩ ʵʭʣʵʵʜ ʫʩ ʷʣʛʘʨʯ ʵʭʣʵʥ ʪʦʜʦʨʭʦʡ 

ʭʫʛʘʮʘʘʥʳ ʜʘʨʘʘ ʭʠʡ ʦʣʙʦʨʣʦʛʜʦʞ ʵʭʵʣʜʵʛ.  

 

 

2-ʨ ʟʫʨʘʛ. ɻʫʨʚʘʥ ʪʵʩ-XXXV ʦʨʜ ʫʩʥʳ ʜʵʵʞ ʘʚʩʘʥ 

ʮʦʦʥʦʛʠʡʥ ʙʘʡʨʰʠʣ

1-ʨ ʟʫʨʘʛ. ʅϮϮʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʥ ʦʣʙʦʨʣʦʣʪʳʥ 

ʤʫʨʫʡ 

ʅɼʄ ʭʠʡʛ ʦʣʙʦʨʣʦʭʳʥ ʪʫʣʜ ʛʘʟʨʳʥ ʛװʥʠʡ ʫʩʳʛ 

ʩʦʨʫʫʣʞ ʟʘʡʣʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ 

ʭʵʜ ʭʦʥʦʛ ʟʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ ʭʵʜʵʥ ʩʘʨ, ʞʠʣʵʵʨ 

 .ʨʛʵʣʞʣʵʭ ʪʦʭʠʦʣʜʦʣ ʙʠʡװ

ʉʫʜʘʣʛʘʘʥʳ ʦʙʲʝʢʪ 

ɻʫʨʚʘʥ ʪʵʩ-XXXV ʦʨʜ ʥʴ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʦʩ 

820 ʢʤ ʟʘʡʜ ʦʨʰʠʭ ᴆʤʥᴇʛʦʚʴ ʘʡʤʛʠʡʥ ɻʫʨʚʘʥʪʵʩ, 

ʅʦʸʥ ʩʫʤʜ ʙʘʡʨʣʘʜʘʛ.  

ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʜ ɻʫʨʚʘʥ ʪʵʩ-XXXV ʥװװʨʩʥʠʡ 

ʪʫʨʰʠʣʪ ʦʣʙʦʨʣʦʣʪʳʥ ʮʦʦʥʦʛʫʫʜʘʘʩ ʷʣʛʘʨʘʭ 

ʫʩʥʘʘʩ ʜʵʵʞ ʘʚʯ ʫʩʥʳ ʰʠʥʞ ʯʘʥʘʨʳʥ ʩʫʜʘʣʛʘʘʛ 

ʭʠʡʩʵʥ (2-ʨ ʟʫʨʘʛ). 

 

 

 

 

 

 

SL_001 ʮʦʦʥʦʛ ʥʴ ʥװװʨʩʥʠʡ װʝ ʜʘʚʭʘʨʛʫʫʜʘʜ 

ʥװװʨʩʥʠʡ ʥʵʚʯװװʣʵʭ ʯʘʜʚʘʨʳʥ ʩʫʜʘʣʛʘʘ, ʪʫʨʰʠʣʪ 

ʷʚʫʫʣʘʭ ʟʦʨʠʣʛʦʪʦʡʛʦʦʨ ɻʫʨʚʘʥʪʵʩ-XXXV 

ʪʘʣʙʘʡʜ 675.1 ʤ ʛװʥʪʵʡ ʮʦʦʥʦʛ ᴇʨᴇʤʜʩᴇʥ. 

ʉʋɼɸʃɻɸɸʅʓ תʈ ɼתʅ 

ʋʩʘʥʜ ʘʛʫʫʣʘʛʜʘʭ ʭװʥʜ ʤʝʪʘʣʣʳʥ ʰʠʥʞʠʣʛʵʵʥʠʡ 

 :ʥװʨ ʜװ

ʋʩʘʥʜ ʘʛʫʫʣʘʛʜʘʭ ʥʠʡʪ ʪᴇʤᴇʨ (MNS 4430:2005), 

ʥʠʪʨʘʪ (MNS ISO 7890-3:2001), ʥʠʪʨʠʪ (MNS 

4431:2005),  pH (MNS ISO 10523:2001), ʩʫʣʴʬʘʪ 

(MNS 6271:2011), ʬʦʩʬʘʪ (MNS ISO 6878:2001), 

ʬʪʦʨ (MNS 6272:2011), ʭʘʪʫʫʣʘʛ (MNS ISO 

6059:2005), ʭʣʦʨʠʜ (MNS 4424:2005) ʟʵʨʵʛ 

 ʜʠʡʛ ʜʵʵʨʭ ʩʪʘʥʜʘʨʪʳʥ ʜʘʛʫʫ 2023 ʦʥʳװװʣʵʣʪװװʟװ

6 ʜʫʛʘʘʨ ʩʘʨʳʥ 6-ʥʳ ᴇʜᴇʨ ʠʪʛʵʤʞʣʵʛʜʩʵʥ 

ʣʘʙʦʨʘʪʦʨʠ ʙʦʣʦʭ ʍʠʤʠʡʥ, ʭʦʨ ʩʫʜʣʘʣʳʥ 

ʣʘʙʦʨʘʪʦʨʠʜ ʰʠʥʞʠʣʛʵʵ ʭʠʡʣʛʵʩʵʥ. 

ɻʋʈɺɸʅ ʊʕʉ-XXXV ʊɸʃɹɸʁ, ʅתתʈʉʅʀʁ ɼɸɺʍɸʈɻʓʅ ʄɽʊɸʅ ʍʀʁʅ  ʆʃɹʆʈʃʆʃʊʓʅ ʎʆʆʅʆɻʆʆʉ ʗʃɻɸʈʉɸʅ 

ʋʉʅʓ ʐʀʅɾʀʃɻʕʕʅʀʁ תʈ ɼתʅ 

1-ʈ ʍϭʉʅʕɻʊ. 

 ̄  ʣʵʣʪ ʐʘʘʨʜʣʘʛʘװװʟת
LF-03 

ʮʦʦʥʦʛ 
B LF-03 ʮʦʦʥʦʛ ʎʦʦʥʦʛ-08 LS 01 ʎʦʦʥʦʛ 

1 
AI, ʭᴇʥʛᴇʥ 

ʮʘʛʘʘʥ 
<0.5 18.973 5.599 0.01 1.41 

2 Ba, ʙʘʨʠ <0.7 0.834 0.515 0.021 0.75 

3 Ca, ʢʘʣʴʮʠ <100 46.8 11.1 258 51.3 

4 Fe, ʥʠʡʪ ʪᴇʤᴇʨ <0.5 17.693 3.38 0.05 2.45 

5 Mg, ʤʘʛʥʠ <30 14.7 5.8 132 25.6 

6 Mn, ʤʘʥʛʘʥ <0.1 0.301 0.075 0.006 0.09 

7 
Na+K, 

ʥʘʪʨʠ+ʢʘʣʠ 
<200 1282 943 720.3 682 

8 Co, ʢʦʙʘʣʴʪ <0.001 0.00599 0.001 0.00175 0.01 



 

 

 

 

 

1-ʨ ʭװʩʥʵʛʪʵʵʩ ʭʘʨʘʭʘʜ ɻʫʨʚʘʥ ʪʵʩ-XXXV ʦʨʜʳʥ 

ʮʦʦʥʦʛʦʦʩ ʷʣʛʘʨʘʭ ʫʩʥʳ ʜʵʵʞʠʥʜ ʭᴇʥʛᴇʥ ʮʘʛʘʘʥ, 

ʙʘʨʠ, ʪᴇʤᴇʨ, ʤʘʛʥʠ, ʥʘʪʨʠ, ʢʘʣʠ ʟʵʨʵʛ װʟװװʣʵʣʪװװʜ 

ʩʪʘʥʜʘʨʪ װʟװװʣʵʣʪʵʵʩ ʭʵʜ ʜʘʭʠʥ ʠʭ ʛʘʨʩʘʥ.  

ɻʫʨʚʘʥ ʪʵʩ-XXXV ʪʘʣʙʘʡʥ ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ 

ʤʝʪʘʥ ʭʠʡʥ ʦʣʙʦʨʣʦʣʪʳʥ ʮʦʦʥʦʛʦʦʩ ʷʣʛʘʨʩʘʥ 

ʫʩʳʛ ʜʘʭʠʥ ʮʵʚʵʨʰװװʣʞ ʭʵʨʵʛʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ 

ʛʵʩʵʥ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥ ʛʘʨʯ ʙʘʡʥʘ.  

ʋʉʓɻ ʎʕɺʕʈʐתתʃʕʍ ʊʆʅʆɻ ʊᴆʍᴆᴆʈᴆʄɾʀʁʅ ʍɸʈʔʎʋʋʃɸʃʊ, ʉʆʅɻʆʃʊ 

 

3-ʨ ʟʫʨʘʛ. LQF ʟʘʛʚʘʨʳʥ ʭʠʤʠʡʥ ʙϮʪʵʵʛʜʵʭϮϮʥʵʵʨ ʙʦʭʠʨʜʩʦʥ ʫʩ ʮʵʚʵʨʰϮϮʣʵʭ ʪϺʭϺϺʨϺʤʞ 

ʕʥʵʭװװ ʪᴇʭᴇᴇʨᴇʤʞ ʥʴ ʭʘʪʫʫ-ʰʠʥʛʵʥ, ʰʠʥʛʵʥ-

ʰʠʥʛʵʥʠʡʛ ʷʣʛʘʭ ᴇʥʜᴇʨ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ ʫʩ 

ʮʵʚʵʨʰװװʣʵʭ ʪᴇʭᴇᴇʨᴇʤʞ ʙᴇʛᴇᴇʜ ʜʵʚʰʠʣʪʵʪ 

ʪʝʭʥʦʣʦʛʠʡʛ ʘʰʠʛʣʘʥ װʨ ʘʰʠʛʪʘʡ, ʥʘʡʜʚʘʨʪʘʡ 

ʙʘʡʜʣʘʘʨ ʮʵʚʵʨʰװװʣʜʵʛ. ʋʛ ʪᴇʭᴇᴇʨᴇʤʞ ʥʴ ʭʠʤʠʡʥ 

ʙװʪʵʵʛʜʵʭװװʥ ʙʦʣʦʥ ʰʘʚʘʨ ʠʭʵʵʨ ʘʛʫʫʣʩʘʥ  ʫʩʳʛ 

ᴇʥʜᴇʨ ʪװʚʰʠʥʜ ʮʵʚʵʨʰװװʣʵʭ ʙʦʣʦʤʞʪʦʡ ʶʤ. LQF 

ʟʘʛʚʘʨʳʥ ʫʩ ʮʵʚʵʨʰװװʣʵʭ ʪᴇʭᴇᴇʨᴇʤʞ ʥʴ 

Fe(ʪᴇʤᴇʨ), pH(ʫʩ ʪᴇʨᴇʛʯ) ʟʵʨʵʛ ʙʫʩʘʜ ʭʠʤʠʡʥ 

ʵʣʝʤʝʥʪʵʵʨ ʙʦʭʠʨʜʩʦʥ ʫʩʳʛ 85%-ʘʘʨ ʮʵʚʵʨʰװװʣʵʭ 

ʙʦʣʦʤʞʪʦʡ ʶʤ. LQF ʟʘʛʚʘʨʳʥ ʫʩ ʮʵʚʵʨʰװװʣʵʭ 

ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʪʝʭʥʠʢʠʡʥ װʟװװʣʵʣʪʠʡʛ 2-ʨ 

ʭװʩʥʵʛʪʵʜ װʟװװʣʵʚ.  

 

 

 

LQF ɿɸɻɺɸʈʓʅ ʍʀʄʀʁʅ ɹתʊʕʕɻɼʕʍתתʅʕʕʈ ɹʆʍʀʈɼʉʆʅ ʋʉ ʎʕɺʕʈʐתתʃʕʍ ʊᴆʍᴆᴆʈᴆʄɾʀʁʅ ʍתʏʀʅ ʏɸɼɸʃ, 

ʆɺʆʈ ʍʕʄɾʕʕ, ʄʄ 

2-ʈ ʍϭʉʅʕɻʊ. 

ɿʘʛʚʘʨ ʎʵʚʵʨʣʵʭ ʫʩʥʳ ʭʵʤʞʵʵ 

(̍/ʮʘʛ) 

ʋʨʪ (ʤʤ) ᴆʨʛᴇʥ (ʤʤ) ᴆʥʜᴇʨ (ʤʤ) 

LQF-01 5 3600 1600 2000 

LQF-02 15 5200 2000 2000 

LQF-03 25 6800 2000 2500 

 

ɹʦʭʠʨ ʫʩ ʮʵʚʵʨʣʵʭ ʜʵʚʰʠʣʪʵʪ ʩʠʩʪʝʤ ʥʴ ʜʘʨʘʘʭ 

ʙʘʡʜʣʘʘʨ ʘʞʠʣʣʘʜʘʛ: ʎʦʦʥʦʛʦʦʩ ʷʣʛʘʨʩʘʥ ʫʩʳʛ 

ʥʘʩʦʩ, ʫʷʥ ʭʦʦʣʦʡ ʘʰʠʛʣʘʥ ʮʦʦʥʦʛʦʦʩ ʷʣʛʘʨʩʘʥ 

ʫʩʳʛ ʪᴇʭᴇᴇʨᴇʤʞ ʨװװ ʜʘʤʞʫʫʣʜʘʛ. ʊᴇʭᴇᴇʨᴇʤʞ ʨװװ 

ʰʠʣʞʩʵʥ ʭʠʤʠʡʥ ʙʦʜʠʩʦʦʨ ʙʦʭʠʨʜʩʦʥ ʫʩʳʛ 

ʰʠʥʛʵʥ ʭʦʣʠʛʯʦʦʨ ʰװװʥ ʪʫʥʛʘʘʞ ʦʣʦʥ ʪʦʦʥʳ 

ʙʠʯʠʣ ʙᴇʤʙᴇʣʛʠʡʛ װװʩʛʵʜʵʛ. ʐװװʥ ʪʫʥʛʘʘʭ 

ʧʨʦʮʝʩʩ ʷʚʘʛʜʘʭ ʷʚʮʘʜ ʠʜʵʚʭʛװʡ ʙʦʣʩʦʥ ʭᴇʥʛᴇʥ 

ʭʠʤʠʡʥ ʵʣʝʤʝʥʪװװʜ ʫʩʥʳ ʤʘʥʜʘʣ ʜʵʵʨ ʭᴇᴇʩ 

ʙʘʡʜʣʘʘʨ ʭᴇʚᴇʥ ʷʣʛʘʨʜʘʛ ʙᴇʛᴇᴇʜ ʭװʥʜ ʵʣʝʤʝʥʪ ʥʴ 

ʸʨʦʦʣʜ ʪʫʥʘʥ ʰʘʘʨ ʭʫʩʘʛʯʘʘʨ ʭʫʩʘʞ, ʮʵʚʵʨʣʵʥ 

ʛʘʜʘʛʰʣʫʫʣʜʘʛ.ɼʘʨʘʘ ʥʴ ʭʘʷʛʜʘʞ ʙʫʡ ʭװʥʜ 

ʵʣʝʤʝʥʪʠʡʛ ʰʫʨʘʛ ʢʦʥʚʝʡʝʨ ʘʰʠʛʣʘʥ ʟᴇᴇʚᴇʨʣᴇʜᴇʛ.  

ʊᴇʭᴇᴇʨᴇʤʞʠʡʥ ʜʘʚʫʫ ʪʘʣʫʫʜ: 

1.  LQF ʟʘʛʚʘʨʳʥ ʮʵʚʵʨʰװװʣʵʭ ʤʘʰʠʥ ʥʴ ʙʦʛʠʥʦ 

ʭʫʛʘʮʘʘʥʜ ʫʩ ʮʵʚʵʨʰװװʣʜʵʛ.  ɹʘʛʘ ʪʘʣʙʘʡ ʵʟʵʣʜʵʛ, 

ʫʛʩʨʘʭ, ʟᴇᴇʭᴇʜ ʭʷʣʙʘʨ. 

2. ᴆʨʪᴇʛ ʙʘʛʘ, ʵʨʯʠʤ ʭװʯʥʠʡ ʭʵʤʥʵʣʪʪʵʡ, 

ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ʙʘʛʘ. 100ʤ3/ʮ ʙʦʭʠʨ ʫʩ 

ʮʵʚʵʨʣʵʭʵʜ ʝʨʜᴇᴇ 0.75ʢɺʪ ʵʨʯʠʤ ʭװʯʠʡʛ 

ʟʘʨʮʫʫʣʜʘʛ.  

 



 

 

 

 

  

 

4-ʨ ʟʫʨʘʛ. GSRF ʟʘʛʚʘʨʳʥ ʭʠʤʠʡʥ ʙϮʪʵʵʛʜʵʭϮϮʥʵʵʨ ʙʦʭʠʨʜʩʦʥ ʫʩ ʮʵʚʵʨʰϮϮʣʵʭ ʪϺʭϺϺʨϺʤʞ 

GSRF ʟʘʛʚʘʨʳʥ ʫʩ ʮʵʚʵʨʰװװʣʵʭ ʪᴇʭᴇᴇʨᴇʤʞ ʥʴ 

ʫʩʳʛ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʭ ʥʘʪʨʠ ʛʠʜʨʦʭʣʦʨʠʜ, 

ʭʣʦʨʳʥ ʜʘʚʭʘʨ ʠʩʵʣ ʟʵʨʛʠʡʛ ʰװװʥ ʪʫʥʛʘʘʞ 

ʟʘʡʣʫʫʣʘʭ ʟʦʨʠʣʛʦʪʦʡ ʪᴇʭᴇᴇʨᴇʤʞ ʶʤ. GSRF 

ʪᴇʭᴇᴇʨᴇʤʞ ʥʴ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ, ʤʘʣ 

 ,ʡʣʜʚʵʨװ ʥʩʥʠʡ ʭʵʨʵʛʣʵʵʥʠʡװʣʛʠʡʥ ʛʘʟʘʨ, ʭװװʨʞװ

ʭʫʚʘʥʮʘʨ ʩʘʚ ʜʘʭʠʥ ʙʦʣʦʚʩʨʫʫʣʘʭ װʡʣʜʚʵʨ, 

ʭʵʚʣʵʣʠʡʥ װʡʣʜʚʵʨ, ʤʘʰʠʥ ʫʛʘʘʣʛʘʘʩ ʷʣʛʘʨʩʘʥ 

ʙʦʭʠʨ ʫʩʳʛ ʮʵʚʵʨʣʵʭʵʜ ʘʰʠʛʣʘʞ ʙʦʣʥʦ.ʕʥʵ 

ʪᴇʭᴇᴇʨᴇʤʞ ʥʴ װʥʵ ʭʷʤʜ, ʟʘʡ ʪʘʣʙʘʡ ʙʘʛʘ ʵʟʵʣʜʵʛ, 

ʘʰʠʛʣʘʣʪʳʥ ʟʘʨʜʘʣ ʙʘʛʘ, ʫʜʘʘʥ ʵʜʵʣʛʵʵʪʵʡ 

ʙʘʡʜʛʘʘʨʘʘ ʦʥʮʣʦʛ ʪʘʣʪʘʡ ʶʤ. 

 

 

 LQF ɿɸɻɺɸʈʓʅ ʍʀʄʀʁʅ ɹתʊʕʕɻɼʕʍתתʅʕʕʈ ɹʆʍʀʈɼʉʆʅ ʋʉ ʎʕɺʕʈʐתתʃʕʍ ʊᴆʍᴆᴆʈᴆʄɾʀʁʅ ʍתʏʀʅ ʏɸɼɸʃ, 

ʆɺʆʈ ʍʕʄɾʕʕ, ʄʄ 

3-ʈ ʍϭʉʅʕɻʊ. 

ɿʘʛʚʘʨ ʎʵʚʵʨʣʵʭ ʫʩʥʳ ʭʵʤʞʵʵ 

(̍/ʮʘʛ) 

ʋʨʪ (ʤʤ) ᴆʨʛᴇʥ (ʤʤ) ᴆʥʜᴇʨ (ʤʤ) 

GSRF 8.3 8000 2200 2200 

ɹʦʭʠʨ ʫʩ ʮʵʚʵʨʣʵʭ ʜʵʚʰʠʣʪʵʪ ʩʠʩʪʝʤ ʥʴ ʜʘʨʘʘʭ 

ʙʘʡʜʣʘʘʨ ʘʞʠʣʣʘʜʘʛ. ʎʦʦʥʦʛʦʦʩ ʷʣʛʘʨʩʘʥ ʫʩʳʛ ʥʘʩʦʩ, 

ʫʷʥ ʭʦʦʣʦʡ ʘʰʠʛʣʘʥ ʮʦʦʥʦʛʦʦʩ ʷʣʛʘʨʩʘʥ ʫʩʳʛ 

ʪᴇʭᴇᴇʨᴇʤʞ ʨװװ ʰʠʣʞװװʣʜʵʛ. ʊᴇʭᴇᴇʨᴇʤʞ ʨװװ 

ʰʠʣʞʩʵʥ ʭʠʤʠʡʥ ʙʦʜʠʩʦʦʨ ʙʦʭʠʨʜʩʦʥ ʫʩʳʛ ʰʠʥʛʵʥ 

ʭʦʣʠʛʯʦʦʨ ʰװװʥ ʪʫʥʛʘʘʞ ʦʣʦʥ ʪʦʦʥʳ ʙʠʯʠʣ 

ʙᴇʤʙᴇʣʛʠʡʛ װװʩʛʵʜʵʛ. ʐװװʥ ʪʫʥʛʘʘʭ ʧʨʦʮʝʩʩ ʷʚʘʛʜʘʭ 

ʷʚʮʘʜ ʠʜʵʚʭʛװʡ ʙʦʣʩʦʥ ʭᴇʥʛᴇʥ ʭʠʤʠʡʥ ʵʣʝʤʝʥʪװװʜ 

ʫʩʥʳ ʤʘʥʜʘʣ ʜʵʵʨ ʭᴇᴇʩ ʙʘʡʜʣʘʘʨ ʭᴇʚᴇʥ ʷʣʛʘʨʜʘʛ 

ʙᴇʛᴇᴇʜ ʭװʥʜ ʵʣʝʤʝʥʪ ʥʴ ʸʨʦʦʣʜ ʪʫʥʘʥ ʰʘʘʨ ʭʫʩʘʛʯʘʘʨ 

ʭʫʩʘʞ, ʮʵʚʵʨʣʵʥ ʛʘʜʘʛʰʣʫʫʣʜʘʛ.  ɼʘʨʘʘ ʥʴ ʭʘʷʛʜʘʞ 

ʙʫʡ ʭװʥʜ ʵʣʝʤʝʥʪʠʡʛ ʰʫʨʘʛ ʢʦʥʚʝʡʝʨ ʘʰʠʛʣʘʥ 

ʟᴇᴇʚᴇʨʣᴇʜᴇʛ.  

ʕʥʵ ʪᴇʭᴇᴇʨᴇʤʞ ʥʴ ʜʵʵʨʭ ʪᴇʭᴇᴇʨᴇʤʞʪʵʡ ʘʜʠʣ 

ʩʠʩʪʝʤʵʵʨ ʷʚʘʛʜʜʘʛ. 

ɼʘʚʫʫ ʪʘʣʫʫʜ 

o ʃʘʛʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭ װʡʣ ʷʚʮʳʛ 

ʭʷʣʙʘʨʯʠʣʞ, ʟʘʨʜʣʳʛ ʭʵʤʥʵʥʵ.  

o GSRF ʪᴇʭᴇᴇʨᴇʤʞ ʥʴ ʘʛʘʘʨʳʥ ʫʨʩʛʘʣʳʛ 
ʘʰʠʛʣʘʞ ʵʚʛװʡ װʥʵʨ ʛʘʨʘʭʘʘʩ ʩʵʨʛʠʡʣʜʵʛ.  

o ʉʫʫʨʠʣʫʫʣʘʭʘʜ ʭʷʣʙʘʨ, ʛʘʟʘʨ ʜʵʵʨ ʙʦʣʦʥ 

ʛʘʟʘʨ ʜʦʦʨ ʩʫʫʨʠʣʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ.  

o ʊʵʵʚʵʨʣʵʭʵʜ ʭʷʣʙʘʨ. 

ñʊʵʣʤʵʥ ʨʝʩʫʨʩò ʍʍʂ ʥʴ ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ 

ʤʝʪʘʥ ʭʠʡʥ ʘʞʣʳʛ ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʥʜ ʦʣʙʦʨʣʦʥ 

ʙʦʣʦʚʩʨʫʫʣʞ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʭʵʨʵʛʮʵʵʥʜ 

ʥʠʡʣװװʣʵʭʠʡʛ ʟʦʨʴʞ ʙʘʡʥʘ. ɻʦʚʠʡʥ ʙװʩ ʥʫʪʘʛʪ 

ʵʥʵʭװװ ʪᴇʩᴇʣ ʥʴ ʭʵʨʵʛʞʠʞ ʙʘʡʛʘʘ ʪʫʣ ᴇʨᴇʤʜʣᴇʛ, 

ʦʣʙʦʨʣʦʣʪʳʥ ʘʞʠʣʜ ʫʩ ʤʘʰ ʠʭʵʵʨ ʰʘʘʨʜʘʛʜʜʘʛ. ʊʠʡʤ 

ʫʯʨʘʘʩ ʤʝʪʘʥ ʭʠʡʥʵʵʩ ʷʣʛʘʨʩʘʥ ʭʠʤʠʡʥ 

ʙװʪʵʵʛʜʵʭװװʥʵʵʨ ʙʦʭʠʨʜʩʦʥ ʫʩʳʛ ʮʵʚʵʨʰװװʣʵʥ ʜʘʭʠʥ 

ʘʰʠʛʣʘʭ ʭʵʨʵʛʪʵʡ ʶʤ. ʅװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ 

ʭʠʡʥ ᴇʨᴇʤʜʣᴇʛ ʦʣʙʦʨʣʦʣʪʳʥ ʘʞʠʣ ʥʴ ʙʦʛʠʥʦ 

ʭʫʛʘʮʘʘʥʜ ʙʫʶʫ 1-3 ʩʘʨʳʥ ʭʫʛʘʮʘʘʪʘʡ ʘʞʠʣ ʷʚʘʛʜʜʘʛ 

ʫʯʠʨ ʷʣʛʘʨʩʘʥ ʫʩʳʛ ʮʵʚʵʨʰװװʣʵʭ ʪᴇʭᴇᴇʨᴇʤʞ ʥʴ 

ʟᴇᴇʚᴇʨʣᴇʭᴇʜ ʭʷʣʙʘʨ, ʟʘʡ ʪʘʣʙʘʡ ʙʘʛʘ ʵʟʵʣʜʵʛ, ʫʩʳʛ 

ʪװʨʛʵʥ ʰʫʫʨʭʘʡ  ʮʵʚʵʨʰװװʣʞ ʵʨʛװװʣʵʥ ʘʰʠʛʣʘʭʘʜ 

ʙʦʣʦʤʞʪʦʡ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ ʩʦʥʛʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡ 

ʶʤ. ɼʵʵʨʭ ʭʦʸʨ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ ʭʘʨʴʮʫʫʣʘʥ װʟʵʭʵʜ 

GSRF ʟʘʛʚʘʨʳʥ ʮʵʚʵʨʣʵʭ ʙʘʡʛʫʫʣʘʤʞ ʥʴ ʭʷʤʜ 

 ,ʥʵʪʵʡ, ʟʘʡ ʪʘʣʙʘʡ ʙʘʛʘ ʵʟʵʣʜʵʛ, ʪʵʵʚʵʨʣʵʭʵʜ ʭʷʣʙʘʨװ

ʮʘʛʪ 8.3̍  ʫʩʳʛ ʮʵʚʵʨʰװװʣʜʵʛ ʜʘʚʫʫ ʪʘʣʪʘʡ ʙʘʡʥʘ. 

 

 

 

 

 

 



 

 

 

 

ʍʘʷʛʜʘʣ ʫʩ ʮʫʛʣʫʫʣʘʭ ʪʘʣʙʘʡ 

 

5-ʨ ʟʫʨʘʛ. ʋʣʘʤʞʣʘʣʪ ʰʠʥʛʵʥ ʭʘʷʛʜʣʳʥ ʩʘʥ    

 

 

 

 

               

 

 

 6-ʨ ʟʫʨʘʛ. ɹʠʪϮϮ ʩʠʩʪʝʤʪʵʡ ʰʠʥʛʵʥ ʭʘʷʛʜʣʳʥ ʩʘʥ 

ʐʠʥʛʵʥ ʭʘʷʛʜʣʳʥ ʩʘʥʛ ʪʦʤ ʭʵʤʞʵʵʥʠʡ ʫʫʣ ʫʫʨʭʘʡʥ 

ʩʘʣʙʘʨ, ʙʦʭʠʨ ʫʩ ʮʵʚʵʨʰװװʣʵʭ ʙʘʡʛʫʫʣʘʤʞ, ʘʨʴʩ 

ʰʠʨʥʠʡ װʡʣʜʚʵʨ, ʛʘʟʨʳʥ ʪʦʩʥʳ ʩʘʣʙʘʨ ʟʵʨʵʛ ʭʠʤʠʡʥ 

ʙʦʣʦʥ ʤʝʭʘʥʠʢ ʭʦʣʴʮʦʦʨ ʙʦʭʠʨʜʩʦʥ ʫʩʳʛ ʙʘʡʛʘʣʴ 

ʦʨʯʠʥʜ ʠʣ ʭʘʷʞ ʠʭʵʵʭʵʥ ʭʵʤʞʵʵʥʠʡ ʭᴇʨʩʠʡʛ 

ʙʦʭʠʨʜʫʫʣʘʭʛװʡʥ ʪʫʣʜ ʪᴇʣᴇʚʣᴇʜᴇʛ. ɿʫʨʘʛ 5 ʥʴ ʛʘʟʨʳʥ 

ʪʦʩʥʳ ᴇʨᴇʤʜʣᴇʛ, ʦʣʙʦʨʣʦʣʪ, ʫʫʣ ʫʫʨʭʘʡʛʘʘʩ ʷʣʛʘʨʩʘʥ 

ʫʩʳʛ ʮʫʛʣʫʫʣʘʭ ʩʘʥ ʶʤ. ʕʥʵ ʰʠʥʛʵʥ ʭʘʷʛʜʣʳʥ ʩʘʥ ʥʴ 

ᴇʥʛᴇʥ ʭᴇʨʩʠʡʛ ʭʫʫʣʞ ʷʣʛʘʨʘʭ ʫʩʥʳ ʭʵʤʞʵʵʛʵʵʨ 

ʪʦʦʮʦʥ ʛװʥ, ʫʨʪ, ᴇʨʛᴇʥ, ʥʘʣʫʫʛ ʪᴇʣᴇʚʣᴇʥ ʛʘʟʘʨ ʫʭʘʭ 

ʘʞʣʳʛ ʵʭʣװװʣʜʵʛ. װתʥʠʡ ʜʘʨʘʘ ʫʩ ʥʵʚʪʨװװʣʜʵʛʛװʡ 

ʧʣʥyʢ ʭʫʡʣʤʘʣ ʜʵʚʩʵʞ, ʜʵʵʨ ʥʴ ʫʩ ʥʵʚʪʵʨʜʵʛʛװʡ 

ʛʷʣʛʘʨ ʭʘʨ ʮʘʘʩ ʜʵʚʩʵʭ ʰʘʘʨʜʣʘʛʘ ʛʘʨʜʘʛ. ʋʣʘʤʞʣʘʣʪ 

ʰʠʥʛʵʥ ʭʘʷʛʜʣʳʥ ʩʘʥ ʥʴ ʘʞʠʣʣʘʭ ʭװʯ, ʮʘʛ ʭʫʛʘʮʘʘ, 

ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠ ʠʭʵʵʨ ʰʘʘʨʜʜʘʛ ʤᴇʥ ʪʦʦʮʦʦ 

ʩʫʜʘʣʛʘʘʛ ʭʠʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

ʉᴇʨᴇʛ ʪʘʣ ʥʴ ʰʠʥʛʵʥ ʭʘʷʛʜʣʳʥ ʩʘʥʜ ʭʫʨʠʤʪʣʘʛʜʩʘʥ 

ʫʩʳʛ ʘʭʠʥ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʛװʡ ʙʦʣ ʪʘʨʭʘʣʪʳʥ 

ʭʵʤʞʵʵʛ ʟʦʛʩʦʦʞ ʰʦʨʦʦʛʦʦʨ ʙʫʣʘʥ ʦʨʭʠʜʦʛ ʤᴇʥ 

ʙʘʡʛʘʣʠʡʥ װʟʵʛʜʣʵʵʩ ʙʦʣʦʥ ʫʩʥʳ ʪװʚʰʠʥ ʥʵʤʵʛʜʵʭ, 

ʰʦʨʦʦ ʙʦʣʦʥ ʵʣʩ ʰʠʥʛʵʥ ʭʘʷʛʜʣʳʥ ʩʘʥʜ ʥʵʤʵʛʜʜʵʛ 

ʫʯʠʨ ʥʵʤʵʣʪ ʜʵʵʚʵʨ ʪᴇʣᴇʚʣᴇʭ ʰʘʘʨʜʣʘʛʘ ʛʘʨʜʘʛ.   

ʍʘʨʠʥ 6-ʨ ʟʫʨʘʛʪ װʟװװʣʩʵʥ ʙʠʪװװ ʩʠʩʪʝʤʪʵʡ ʰʠʥʛʵʥ 

ʭʘʷʛʜʣʳʥ ʩʘʥ ʥʴ ʷʣʛʘʨʘʭ ʫʩʥʳ ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʩʥʳ 

ʜʘʨʘʘ ʫʩʥʳ ʭʵʤʞʵʵʥʜ ʥʴ ʪʘʘʨʫʫʣʘʥ ʘʰʠʛʣʘʭ 

ʙʦʣʦʤʞʪʦʡ. ʍᴇʨʩ ʭʫʫʣʘʣʪʳʥ ʘʞʠʣ ʭʠʡʛʜʵʭʛװʡ 

ʭᴇʨʩᴇʥ ʜʵʵʨ ʭʠʤʠʡʥ ʙʦʣʦʥ ʤʝʭʘʥʠʢ ʭʦʣʴʮʦʦʨ 

ʙʦʭʠʨʜʩʦʥ ʫʩ ʘʩʛʘʨʘʭʛװʡ ʛʵʜʛʵʵʨʵʵ ʙʘʡʛʘʣʴʜ ʵʵʣʪʵʡ 

ʙװʪʵʵʛʜʵʭװװʥ ʶʤ. ɼʘʚʫʫ ʪʘʣ ʥʴ ʟᴇᴇʚᴇʨʣᴇʭᴇʜ ʭʷʣʙʘʨ, 

ʵʚʭʵʛʜʜʵʛ ʫʯʠʨ ʟʘʡ ʪʘʣʙʘʡ ʙʘʛʘ ʵʟʵʣʜʵʛ, ʤʘʪʝʨʠʘʣ ʥʴ 

PVC ʙʨʝʟʝʥʪ ʫʯʠʨ ʫʩʳʛ ʰʠʥʛʵʵʜʵʛʛװʡ, ʥʘʨʥʳ ʰʫʫʜ 

ʪʫʩʛʘʣʘʘʩ ʭʷʟʛʘʘʨʣʘʩʘʥ ʫʯʠʨ ʫʫʨʰʠʣʪʳʥ ʘʣʜʘʛʜʘʣ 

ʛʘʨʘʭʛװʡ ʛʵʵʜ ʤʘʰ ʦʣʦʥ ʜʘʚʫʫ ʪʘʣʪʘʡ ʩװװʣʠʡʥ װʝʠʡʥ 

ʰʠʥʵʣʵʛ ʪʝʭʥʦʣʦʛʠʦʨ ʙװʪʵʵʛʜʩʵʥ ʰʠʥʛʵʥ ʭʘʷʛʜʣʳʥ 

ʩʘʥ ʶʤ. ʊᴇʩʣʠʡʥ ʪʘʣʙʘʡ ʙʦʣʦʭ ᴆʤʥᴇʛʦʚʴ ʘʡʤʛʠʡʥ 

ɻʫʨʚʘʥʪʵʩ ʩʫʤ ʥʴ ʫʣʠʨʣʳʥ ʭʫʚʴʜ ʤʘʰ ʭʘʣʫʫʥ, 

ʵʣʩʵʨʭʵʛ ʛʘʟʘʨ ʙʘʡʨʣʘʣʪʘʡ ʪʫʣ ʠʣ ʰʠʥʛʵʥ ʭʘʷʛʜʣʳʥ 

ʩʘʥ ʙʘʡʨʰʫʫʣʘʭ ʙʦʣʦʤʞʛװʡ ʛʵʞ װʟʵʥ ʩװװʣʠʡʥ װʝʠʡʥ 

ʪʝʭʥʦʣʦʛʠʦʨ ʙװʪʵʵʛʜʩʵʥ ʙʠʪװװ ʰʠʥʛʵʥ ʭʘʷʛʜʣʳʥ ʩʘʥʛ 

ʩʦʥʛʦʭ ʥʴ ʟᴇʚ ʶʤ.  

ɼתɻʅʕʃʊ 

ñɻʫʨʚʘʥ ʊʵʩò XXXV ʪʘʣʙʘʡʥ ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ 

ʤʝʪʘʥ ʭʠʡʥ ʮʦʦʥʦʛʦʦʩ ʛʘʨʘʭ ʫʩʥʘʘʩ ʜʵʵʞ ʘʚʯ ʰʠʥʞ 

ʯʘʥʘʨʳʥ ʩʫʜʘʣʛʘʘ ʭʠʡʩʵʥ. ñɻʫʨʚʘʥ ʪʵʩò XXXV-ʨ 

ʦʨʜʳʥ ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʥ ʦʣʙʦʨʣʦʣʪʳʥ 

ʮʦʦʥʦʛʦʦʩ ʷʣʛʘʨʘʭ ʫʩʘʥʜ ʘʛʫʫʣʘʛʜʘʭ ʭװʥʜ ʤʝʪʘʣʣʳʥ 

ʘʛʫʫʣʘʤʞ ʠʭ ʛʘʨʩʘʥ ʫʯʠʨ ʫʩʳʛ ʮʵʚʵʨʰװװʣʵʭ ʪʦʥʦʛ 

ʪᴇʭᴇᴇʨᴇʤʞ, ʰʠʥʛʵʥ ʭʘʷʛʜʣʳʥ ʩʘʥʛ ʪᴇʣᴇʚʣᴇʞ ʫʩʳʛ 

ʮʘʘʰʠʜ ʮʦʦʥʦʛ ʫʛʘʘʭ ʘʞʠʣʜ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʪʦʡ 

ʛʵʩʵʥ ʜװʛʥʵʣʪʵʜ ʭװʨʯ ʙʘʡʥʘ.  
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CBM-ʅ ᴆʈᴆʄɼʃᴆɻʀʁʅ ʊɽʍʅʀʂʀʁʅ תɿתתʃʕʃʊʀʁʅ 

ʆʅʆɺʏʃʆʃʓʅ ɸʈɻɸʏʃɸʃ ɹɸ ʇʈʆɻʈɸʄʄ ʍᴆɻɾתתʃʕʃʊ: LUAN 

ʋʋʈʍɸʁʅ ʊɸʃɹɸʁɼ ʍʀʁɻɼʉʕʅ ʉʋɼɸʃɻɸɸ 

ʉɻ ʨʵʵʥʵʥʛʠʡʥ ʉʀʁʃʕɻʄɸɸ 
 

ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ, ɻʝʦʣʦʛʠ, ʋʫʣ ʋʫʨʭʘʡʥ ʩʫʨʛʫʫʣʴ 

ʍʦʣʙʦʦ ʙʘʨʠʭ ʟʦʭʠʦʛʯʠʡʥ ʠ-ʤʵʡʣ ʭʘʷʛ: ssiilegmaa@must.edu.mn 

 

ʍʫʨʘʘʥʛʫʡ: ʄʦʥʛʦʣ ʫʣʩʘʜ ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʤʝʪʘʥ ʭʠʡʥ ʵʨʵʣ ʭʘʡʛʫʫʣ ʵʨʯʠʤʞʠʞ ʙʘʡʛʘʘʪʘʡ ʭʦʣʙʦʛʜʫʫʣʘʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ װʝʜ ʛʘʨʯ ʙʦʣʦʭ ʭװʥʜʨʵʣװװʜ, װʨ ʜװʥʪʵʡʛʵʵʨ ʮʦʦʥʦʛ ᴇʨᴇʤʜᴇʭ װʡʣ ʘʞʠʣʣʘʛʘʘʛ ʷʚʫʫʣʘʭʘʜ ʘʰʠʛʣʘʭ ʜʘʜʘʣ, 

ʪʫʨʰʣʘʛʘ, ʩʫʜʘʣʛʘʘʥʳ ʤʵʜʵʵʣʵʣ ʯʫʭʘʣ ʙʦʣʞ ʙʘʡʥʘ. ʀʡʤʵʵʩ ᴆʤʥᴇʛʦʚʴ ʘʡʤʘʛ ʜʘʭʴ ʥװװʨʩʥʠʡ ʦʨʜʫʫʜʪʘʡ ʠʞʠʣ 

ʪᴇʩʪʵʡ ʥװװʨʩʥʠʡ ʫʫʨʭʘʡʥ ʥʵʛ ʙʦʣʦʥ ɹʅʍɸʋ-ʳʥ ʐʘʥʩʠ ʤʫʞʠʡʥ LUAN ʫʫʨʭʘʡʥ ʭʘʡʛʫʫʣ, ᴇʨᴇʤʜʣᴇʛʠʡʥ װʝʜ 

ʭʠʡʛʜʩʵʥ ʩʫʜʘʣʛʘʘ, ʧʨʦʛʨʘʤʤ ʭᴇʛʞװװʣʵʣʪʠʡʛ ʄʦʥʛʦʣʜ ʥʵʚʪʨװװʣʵʭ ʙʦʣʦʤʞʠʡʛ ʩʫʜʣʘʭʘʘʨ ʟʦʨʠʣʦʦ.   

ʊϮʣʭϮϮʨ Ϯʛ: CBM-ʥ ϺʨϺʤʜʣϺʛ; ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʭʫʚʠʡʥ ʞʠʥ; ϺʨϺʤʜʣϺʛʠʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ϮʟϮϮʣʵʣʪ; ʦʥʦʚʯʣʦʣ; 

ʧʨʦʛʨʘʤʤ ʭϺʛʞϮϮʣʵʣʪ 

I.  ʋɼʀʈʊɻɸʃ 

ʅװװʨʩ, CBM-ʥ ʦʨʜʳʥ ʭᴇʛʞװװʣʵʣʪʠʡʥ ʷʚʮʘʜ 

ʰʠʡʜʚʵʨʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʦʣʦʥ ʪʦʦʥʳ ʘʩʫʫʜʣʫʫʜ 

ʦʜʦʦ ʯ ʙʘʡʩʘʥ ʭʵʚʵʵʨʵʵ ʣ ʙʘʡʥʘ. ʊʫʭʘʡʣʙʘʣ, 

ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʘʣʜʘʛʜʘʣ, ʜʵʵʜ װʝ ʜʘʚʭʘʨʛʳʥ 

ʥʫʨʘʣʪ, ʫʩʥʳ ʫʨʩʛʘʣ, ʥװװʨʩ, ʭʠʡʥ ʪʵʩʨʵʣʪ ʛʵʭ ʤʵʪ.   

ɹʅʍɸʋ-ʳʥ LUAN ʫʫʨʭʘʡʥ ʭʫʚʴʜ ʫʛʘʘʣʛʳʥ 

ʰʠʥʛʵʥʠʡ ʘʣʜʘʛʜʘʣ ʥʴ CBM-ʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʭʵʚʠʡʥ 

 ,ʡʣ ʘʞʠʣʣʘʛʘʘʥʜ ʠʭʵʵʭʵʥ ʭʵʤʞʵʵʛʵʵʨ ʥᴇʣᴇᴇʣʞװ

ʦʩʣʳʥ װʥʜʩʵʥ ʰʘʣʪʛʘʘʥ ʙʦʣʞ ʙʘʡʞʵʵ. ʋʛ ʫʫʨʭʘʡ 

ʜʘʭʴ ʙװʭ ʙʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʫʫʜʘʜ ʫʛʘʘʣʛʳʥ 

ʰʠʥʛʵʥʠʡ ʘʣʜʘʛʜʘʣ ʛʘʨʩʘʥ ʙʘ ʟʘʨʠʤ ʮʦʦʥʦʛʠʡʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʷʚʮʘʜ ʘʤʩʨʘʘʩ ʤᴇʨʛᴇʮᴇʛ ʭװʨʪʣʵʵ 14 

ʘʣʜʘʛʜʣʳʥ ʭʵʩʵʛ ʪʦʛʪʦʦʛʜʦʞ, CBM-ʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

 ʡ ʠʭʵʵʨ ʙʫʫʨʫʫʣʩʘʥ ʪʦʭʠʦʣʜʦʣװʥʵʤʣʵʭװ ʥʛװʨ ʜװ

ʙװʨʪʛʵʛʜʩʵʥ. ʊʠʡʤʵʵʩ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʘʣʜʘʛʜʘʣʜ 

ʥᴇʣᴇᴇʣᴇʭ ʭװʯʠʥ ʟװʡʣʩʠʡʛ ʩʫʜʘʣʞ, CBM-ʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʙʦʣʦʥ ʛʠʜʨʘʚʣʠʢʠʡʥ װʟװװʣʵʣʪװװʜʠʡʛ 

ʦʥʦʚʯʣʦʭ, ʭʦʣʙʦʛʜʦʭ ʧʨʦʛʨʘʤʳʛ ʭᴇʛʞװװʣʩʥʵʵʨ 

CBM-ʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʭʫʨʜʳʛ ʥʵʤʵʭ, ʘʶʫʣʛװʡ 

ʙʘʡʜʣʳʛ ʩʘʡʞʨʫʫʣʘʭ, ʟʘʨʜʣʳʛ װʨ ʜװʥʪʵʡ ʙʦʣʛʦʭ 

ʥᴇʭʮᴇʣ ʙװʨʜʵʥʵ ʛʵʞ ʩʫʜʣʘʘʯʠʜ װʟʞʵʵ. 

ɹʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ ʭʘʥʳʥ ʪʦʛʪʚʦʨʞʠʣʪ 

ʘʣʜʘʛʜʘʭ ʤʝʭʘʥʠʟʤʳʛ ʤʝʭʘʥʠʢ, ʬʠʟʠʢ, ʭʠʤʠʡʥ 

ʪʘʣʘʘʩ ʥʴ ʩʫʜʘʣʩʘʥ ʙʘʡʜʘʛ (Yan et al. 2013, Santarelli 

et al. 1992). װתʥʵʵʩ ʛʘʜʥʘ ʙʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ 

ʭʘʥʳʥ ʪʦʛʪʚʦʨʞʠʣʪ ʘʣʜʘʛʜʘʭ ʙʘʡʜʘʣ ʥʴ ʛʝʦʣʦʛʠ 

ʙʦʣʦʥ ʠʥʞʝʥʝʨʠʡʥ ʭװʯʠʥ ʟװʡʣʩ ʪʘʣʘʘʩʘʘ ʯ 

ʩʫʜʣʘʛʜʩʘʥ (Haimson & Kovacich 2003, Karatela et al. 

2016, Meier et al. 2015). ᴆʨᴇʤʜʣᴇʛʠʡʥ װʨ ʘʰʛʠʡʛ 

ʥʵʤʵʛʜװװʣʵʭ, ʟʘʨʜʘʣ ʙʫʫʨʫʫʣʘʭ ʪʘʣʘʘʨ ʩʫʜʘʣʞ, 

ᴇʨᴇʤʜʣᴇʛʠʡʥ װʟװװʣʵʣʪʠʡʛ ʦʥʦʚʯʠʣʞ, ʟʘʛʚʘʨʯʠʣʩʘʥ, 

ʪʘʣʙʘʡʜ ʙʦʣʦʥ ʣʘʙʦʨʘʪʦʨʠʜ ʭʠʡʛʜʩʵʥ 

ʪʫʨʰʠʣʪʫʫʜʳʥ װʨ ʜװʥʛ ʘʰʠʛʣʘʥ ʮװװʮ, ʛʠʜʨʘʚʣʠʢ 

 ʜ, ᴇʨʤʠʡʥ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡʛ ʙʵʣʪʛʵʭװװʣʵʣʪװװʟװ

 ,ʜʠʡʛ ʘʰʠʛʣʘʥ ʥʠʡʣʤʵʣ ʰʫʛʘʤʘʥ ʨʝʛʨʝʩʩװװʣʵʣʪװװʟװ

ʟʦʭʠʦʤʦʣ ʤʵʜʨʵʤʞʠʡʥ ʩװʣʞʵʵ, ʤʘʪʝʤʘʪʠʢ 

ʟʘʛʚʘʨʯʣʘʣ ʟʵʨʛʠʡʛ ʙʘʡʛʫʫʣʩʘʥ (Deng et al. 

2016, Hashemi et al. 2014, Zheng et al. 2016, Aadnoy 

& Ong 2003, Shokouhi et al. 2010, Kurt et al. 

2009, Judzis et al. 2009, Kilickap et al. 

2011, Krishnamoorthy et al. 2012, Haq et al. 2008). 

ɻʵʩʵʥ ʭʵʜʠʡ ʯ ʬʦʨʤʘʮʠʡʥ ʥᴇʭʮᴇʣ ʙʦʣʦʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠʡʥ װʟװװʣʵʣʪװװʜʠʡʥ 

ʭʘʨʠʣʮʘʥ ʫʷʣʜʘʘʪ ʟװʡ ʟʦʭʠʮʣʳʥ ʪʘʣʘʘʨʭ ʤʵʜʵʵʣʵʣ 

ʜʫʪʤʘʛ ʙʘʡʛʘʘʪʘʡ ʭʦʣʙʦʛʜʦʥ ʙʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠʡʛ ʟʘʛʚʘʨʯʣʘʭ, ʪʦʦʮʦʦʣʦʭ 

ʠʣװװ ʙʦʣʦʚʩʨʦʥʛʫʡ ʘʨʛʘ ʭʘʨʘʘʭʘʥ ʘʣʛʘ ʙʘʡʥʘ. 

ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠʡʥ 

 ʜʠʡʥ ʦʥʦʚʯʣʦʣ ʵʭʥʠʡ ʰʘʪʘʥʜʘʘ ʙʘʡʩʘʘʨװװʣʵʣʪװװʟװ

ʙʘʡʥʘ. ɹʅʍɸʋ-ʳʥ ʵʨʜʵʤʪʵʥ ʩʫʜʣʘʘʯʠʜ LUAN 

ʫʫʨʭʘʡʥ CBM-ʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ 

ʘʣʜʘʛʜʣʳʥ ʦʥʮʣʦʛ ʙʦʣʦʥ ʙʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ 

ʪʦʛʪʚʦʨʞʠʣʪʦʜ ʭʠʡʩʵʥ ʤʝʭʘʥʠʢʠʡʥ ʜװʥ 

ʰʠʥʞʠʣʛʵʵʥʜ װʥʜʵʩʣʵʥ ʦʥʦʚʯʣʦʣʳʥ ʟʘʛʚʘʨʳʛ 

ʙʘʡʛʫʫʣʞ, ʫʣʤʘʘʨ ñCBM-ʥ ʙʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ 

ʭʘʥʳʥ ʪʦʛʪʚʦʨʞʠʣʪʳʥ װʟװװʣʵʣʪʠʡʥ ʟʘʛʚʘʨ ʙʦʣʦʥ 

ʦʥʦʚʯʣʦʣò ʛʵʩʵʥ ʢʦʤʧʴʶʪʝʨʳʥ ʧʨʦʛʨʘʤʤʳʛ 

ʭᴇʛʞװװʣʞ, ʙʘʪʘʣʛʘʘʞʫʫʣʘʣʪ ʷʚʫʫʣʩʥʳʛ ʪʘʥʠʣʮʫʫʣʞ 

ʙʘʡʥʘ. 

II.  ɸʈɻɸɿתʁ ɹɸ ʄɸʊɽʈʀɸʃ 

LUAN ʫʫʨʭʘʡ ʥʴ ʐʘʥʩʠ ʤʫʞʠʡʥ ʟװװʥ ᴇʤʥᴇʜ 

ʭʵʩʵʛʪ, ʏʠʥʰװʡ ʥװװʨʩʥʠʡ ʦʨʜʳʥ ʟװװʥ ʞʠʛװװʨʠʡʥ 

ʛʦʣʜ ʙʘʡʨʣʘʜʘʛ. ɿװװʥ ʭʠʣ ʟʘʘʛ ʥʴ ʅʝʦʢʘʪʘʟʠʡʥ 

ʦʨʦʛʝʥʝʟʠʡʥ ʘʪʠʨʘʘʞʠʣʪ, ʭʘʛʘʨʣʳʥ ʤʫʞʠʜ 

ʭʘʤʘʘʨʜʘʛ ʙʦʣ  ʏʘʥʟʠ ʩʘʚ ʛʘʟʨʳʥ ʙʘʨʫʫʥ ʪʘʣ ʥʴ 

ʅʝʦʢʘʪʘʟʠʡʥ ʦʨʦʛʝʥʝʟʠʜ ʭʷʥʘʛʜʩʘʥ. ʍʦʡʜ ʪʘʣʘʘʨʘʘ 

ʐʠʯʫʘʥ ʭʘʛʘʨʘʣ, ᴇʤʥᴇʜ ʪʘʣʘʘʨʘʘ ɺʝʥʚʘʥʰʘʥ ᴆʤʥᴇʜ 

ʭʘʛʘʨʘʣ, ʍʦʡʜ ʭʘʛʘʨʘʣ, ʕʨʛʘʥʰʘʥ ʭʘʛʘʨʘʣ, ʭʘʨʠʥ 

ʛʦʣʜʦʦ ɸʥʯʘʥ ʭʘʛʘʨʘʣ, ʍʷʪʘʜ ʭʘʛʘʨʘʣ ʟʵʨʵʛ ʙʘʡʜʛʘʘʩ 

ʭʘʤʘʘʨʯ ʫʫʨʭʘʡʥ ʪʘʣʙʘʡ ʥʴ ʠʭ ʭʵʤʞʵʵʥʠʡ ʟװʩʵʣʪʵʥʜ 

ᴇʨʪᴇʞ, ʫʫʨʭʘʡʥ ʙʘʡʛʘʣʠʡʥ ʭʠʣʠʡʥ ʥʵʛ ʭʵʩʛʠʡʛ 

ʙװʨʜװװʣʜʵʛ. LUAN ʫʫʨʭʘʡ ʥʴ ʭʦʡʥʦʦʩʦʦ ʫʨʘʛʰʘʘ 



 
 

 

 

 

ʯʠʛʣʵʣʪʵʡ, ʙʘʨʫʫʥ ʪʘʣ ʨʫʫʛʘʘ ʪʘʨʭʩʘʥ ʙʘʡʜʣʘʘʨ 

ʦʨʰʜʦʛ. 

ʎʦʦʥʦʛʪ 131 ʭʘʛʘʨʘʣ ʙʘʡʛʘʘʛʠʡʥ 79 ʥʴ 

ʮʦʦʥʦʛʠʡʥ ʟʫʨʚʘʩ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʠʥʞʝʥʝʨʠʡʥ 

ʰʫʛʘʤʳʥ ʜʘʛʫʫ ʠʣʵʨʩʵʥ, 20 ʤ-ʵʵʩ ʜʵʵʰ ʭʘʛʘʨʣʳʥ 

ʟʘʡʪʘʡ 9 ʭʘʛʘʨʘʣ, ʛʫʨʚʘʥ ʭʵʤʞʵʵʩʪ ʛʘʟʘʨ ʭᴇʜʣᴇʣʪᴇᴇʨ 

52 ʭʘʛʘʨʘʣ ʠʣʵʨʩʵʥ ʙʘʡʥʘ. ʋʫʨʭʘʡʥ ʪʘʣʙʘʡʥ ʝʨʜʠʡʥ 

ʭʘʛʘʨʘʣ ʥʴ ʫʥʘʣʪʳʥ ᴇʥʮᴇʛ ʠʭʪʵʡ, ʮʦʭʠʣʪ ʥʴ ʟװװʥʵʵʩ 

ʙʘʨʫʫʥ ʪʠʡʰ ʦʡʨ, ʫʨʪʘʩʜʘʛ. ʋʫʨʭʘʡʥ ʪʘʣʙʘʡʥ ʫʨʚʫʫ 

ʭʘʛʘʨʘʣ ʙʘʛʘ, ʮʦʭʠʣʪ ʥʴ 45Á ʦʨʯʠʤ ʫʥʘʣʪʳʥ 

ᴇʥʮᴇʛʪʵʡ, ʙʦʛʠʥʦ ʩʫʥʘʣʪʪʘʡ ʭʦʡʜ ʫʨʜ ʟװʛʪ ʦʡʨʭʦʥ 

ʙʘʡʥʘ. ʋʫʨʭʘʡʥ ʪʘʣʙʘʡʥ ʟװװʥ ʭʵʩʛʠʡʥ ʠʭʵʥʭ ʭʵʩʵʛ 

ʥʴ ʙʘʨʫʫʥ ʪʠʡʰʵʵ ʭʘʟʘʡʩʘʥ ʤʦʥʦʢʣʠʥʠʢ ʜʘʚʭʘʨʛʘ 

ʙᴇʛᴇᴇʜ ʟװװʥ-ʙʘʨʫʫʥ ʪʵʥʭʣʵʛʠʡʥ ʜʘʛʫʫ ʜʵʜ 

ʪʵʥʭʣʵʛʠʡʥ ʘʪʠʨʘʘʞʠʣʪ ʭᴇʛʞʩᴇʥ. ɼʘʚʭʘʨʛʳʥ 

ʫʥʘʣʪʳʥ ᴇʥʮᴇʛ ʥʴ 3 Á -ʘʘʩ 7 Á ʭʦʦʨʦʥʜ ʙʘʡʥʘ. ɹʘʨʫʫʥ 

ʪʘʣʘʘʨʘʘ ʭʦʡʜ ʫʨʜ ʯʠʛʣʵʣʜ ʛʦʣʯʣʦʥ ʟʵʨʵʛʮʵʵ 

ʘʥʪʠʢʣʠʥʘʣʴ ʙʘ ʩʠʥʢʣʠʥʘʣʴ ʙʘʡʜʘʛ. 

LUAN ʫʫʨʭʘʡʥ ʪʘʣʙʘʡʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʘʣʜʘʛʜʣʳʥ ʰʠʥʞ ʯʘʥʘʨ, 

ʰʘʣʪʛʘʘʥ 

LUAN ʫʫʨʭʘʡʥ ʪʘʣʙʘʡʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʠʥʞʝʥʝʨʯʣʵʣʜ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʘʣʜʘʛʜʘʣ 

ʭʘʤʛʠʡʥ ʠʭ ʙᴇʛᴇᴇʜ ʪװʛʵʵʤʵʣ ʪʦʭʠʦʣʜʜʦʛ, 

ʙʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛ ʙװʨʜ ʜʫʥʜʞʘʘʨ 5-ʘʘʩ 15 ʭװʨʪʵʣʭ 

ʪʦʦʥʳ ʘʣʜʘʛʜʣʳʥ ʤʫʞ ʙʘʡʜʘʛ. ᴆʨᴇʤʜʣᴇʛʠʡʥ 

ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʘʣʜʘʛʜʘʣ ʥʴ ʐʠʭʵʟʠ, ʐʘʥʴʩʠ, 

ʊʘʡʶʘʥʴ ʬʦʨʤʘʮʠʡʥ ʵʣʩʵʥ ʯʫʣʫʫ, ʵʣʩʵʨʭʵʛ ʰʘʚʘʨ, 

ʰʦʭʦʡʥ ʯʫʣʫʫ, ʰʘʚʘʨ ʟʵʨʵʛ ʜʘʚʭʘʨʛʘʜ ʙʘʡʨʣʘʜʘʛ. 

ɿʘʨʠʤ ʦʣʦʥ ʪʦʦʥʳ ʰʠʥʛʵʥʠʡ ʘʣʜʘʛʜʣʳʥ ʭʵʩʛװװʜ ʥʴ 

ʛʫʨʘʚʜʘʛʯ ʵʩʚʵʣ ʜᴇʨᴇʚʜᴇʛʯ, ʙʦʣʦʥ ʊʨʠʘʩ ʭʦʦʨʦʥʜʳʥ 

ʟʘʘʛʪ ʙʘʡʨʣʘʜʘʛ. ʅʵʤʞ ʜʫʨʜʘʭʘʜ ɼᴇʨᴇʚʜᴇʛʯʠʡʥ װʝ 

ʙʫʶʫ ʵʣʩ, ʭʘʡʨʛʘʥ ʭᴇʨʩᴇᴇʩ ʪʦʛʪʦʭ 0-150 ʤ ʟʫʟʘʘʥʪʘʡ 

ʦʨʯʠʥ װʝʠʡʥ ʘʣʣʶʚʠʡʥ ʜʘʚʭʘʨʛʘ ʥʴ ʙװʨʵʥ 

ʘʣʜʘʛʜʣʳʥ װʝ ʜʘʚʭʘʨʛʘ ʶʤ. ᴆʨᴇʤʜʣᴇʛʠʡʥ ʫʛʘʘʣʛʳʥ 

ʰʠʥʛʵʥ ʘʣʜʘʛʜʩʘʥ װʝ ʜʘʚʭʘʨʛʳʥ ʤʵʜʵʵʣʣʠʡʛ 

ʍװʩʥʵʛʪ I-ʜ װʟװװʣʵʚ.  

 
ᴆʈᴆʄɼʃᴆɻʀʁʅ ʋɻɸɸʃɻʓʅ ʐʀʅɻʕʅ ɸʃɼɸɻɼʉɸʅ 

 ɽ ɼɸɺʍɸʈɻʓʅ ʄʕɼʕʕʃʕʃת

 1-ʈ ʍϭʉʅʕɻʊ. 

ɼʘʚʭʘʨʛʘ ʟװʡ ʃʠʪʦʣʦʛʠʡʥ ʰʠʥʞ ʯʘʥʘʨ 

ɼᴇʨᴇʚʜᴇʛʯ ʋʣʘʘʥ, ʰʘʨ-ʥʦʛʦʦʥ, ʭʘʢʠ ʰʘʚʘʨ, ʰʘʚʨʘʥʮʘʨ, 

ʭʘʡʨʛʘ, ʟʫʟʘʘʥ ʥʴ 0-150 ʤ. 

ɻʫʨʘʚʜʘʛʯ ʉʘʘʨʘʣʜʫʫ ʰʘʨ, ʩʘʘʨʘʣʜʫʫ ʥʦʛʦʦʥ, ʙʦʨ ʫʣʘʘʥ 

ʰʘʚʘʨ, ʵʣʩʵʨʭʵʛ ʰʘʚʘʨʘʘʩ ʪʦʛʪʦʥʦ, ʸʨʦʦʣʜʦʦ 
ʭʘʡʨʛʘʪʘʡ, ʟʫʟʘʘʥ ʥʴ 0-268 ʤ. 

ʊʨʠʘʩ ʎʘʡʚʘʨ ʫʣʘʘʚʪʘʨ ʫʣʘʘʥ, ʩʘʘʨʘʣ ʰʘʨ, ʩʘʘʨʘʣ 

ʥʦʛʦʦʥ, ʩʘʘʨʘʣ ʥʠʣ ʷʛʘʘʥ ʵʣʩʵʥ ʯʫʣʫʫ, ʩʘʘʨʘʣ 
ʥʦʛʦʦʥ, ʩʘʘʨʘʣ ʥʠʣ ʷʛʘʘʥ, ʥʠʣ ʷʛʘʘʥ ʰʘʚʨʘʥ 

ʯʫʣʫʫʣʛʘʘʩ ʪʦʛʪʦʥʦ, ʟʫʟʘʘʥ ʥʴ 1426-2357 ʤ. 

ɼʵʵʜ ʐʠʭʵʟʠ 

ʬʦʨʤʘʮ 

ʉʘʘʨʘʣ-ʥʦʛʦʦʥ, ʩʘʘʨʘʣ-ʮʘʛʘʘʥ ʵʣʩʵʥ ʯʫʣʫʫ, 

ʰʘʨ-ʥʦʛʦʦʥ, ʥʠʣ ʷʛʘʘʥ-ʫʣʘʘʥ ʘʨʛʠʣʘʪʣʘʛ 
ʯʫʣʫʫʣʛʘʘʩ ʪʦʛʪʦʭ ʜʵʵʜ ʇʝʨʤʠʡʥ װʝ ʜʘʚʭʘʨʛʘ, 

ʟʫʟʘʘʥ ʥʴ 223-653 ʤ. 

ɼʦʦʜ 
ʐʠʭʵʟʠ 

ʬʦʨʤʘʮ 

ʐʘʨ-ʙʦʨ, ʩʘʘʨʘʣ-ʥʦʛʦʦʥ ʵʣʩʵʥ ʯʫʣʫʫ, ʰʘʚʨʘʥ 
ʯʫʣʫʫʥʘʘʩ ʜʦʦʜ ʇʝʨʤʠʡʥ װʝ ʜʘʚʭʘʨʛʘ ʪʦʛʪʦʥʦ, 

ʟʫʟʘʘʥ ʥʴ  35-80 ʤ. 

ʐʘʥʴʩʠ 
ʬʦʨʤʘʮ 

ʉʘʘʨʘʣ, ʩʘʘʨʘʣ-ʮʘʛʘʘʥ ʵʣʩʵʥ ʯʫʣʫʫ, ʩʘʘʨʘʣ-ʭʘʨ 
ʘʨʛʠʣʘʪʣʘʛ ʯʫʣʫʫʣʘʛ, ʥװװʨʩʥʵʵʩ ʜʦʦʜ ʇʝʨʤʠʡʥ 

 .ʝ ʜʘʚʭʘʨʛʘ ʪʦʛʪʦʥʦ, ʟʫʟʘʘʥ ʥʴ 34-72 ʤװ

ʊʘʡʶʘʥʴ 

ʬʦʨʤʘʮ 

ɼʵʵʜ ʢʘʨʙʦʥʠʬʝʨʦʫʟ װʝ ʜʘʚʭʘʨʛʘ ʥʴ ʵʣʩʵʥ 

ʯʫʣʫʫ, ʰʘʚʨʘʥ ʯʫʣʫʫ, ʰʦʭʦʡʥ ʯʫʣʫʫ ʙʦʣʦʥ 

ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʘʘʩ ʪʦʛʪʦʭ ʥװװʨʩ ʘʛʫʫʣʩʘʥ 
ʪʫʥʘʤʘʣ ʯʫʣʫʫʣʛʘʘʩ ʪʦʛʪʦʥʦ, ʟʫʟʘʘʥ ʥʴ 76-142 

ʤ. 

 
LUAN ʫʫʨʭʘʡʥ ʪʘʣʙʘʡʥ CBM-ʥ ʮʦʦʥʦʛʠʡʥ 

ʭʘʥʳʥ ʪʦʛʪʚʦʨʛװʡ ʙʘʡʜʘʣ, ʰʠʥʛʵʥʠʡ ʘʣʜʘʛʜʣʳʛ 

ʜʘʨʘʘʭ 3 ʟװʡʣʩʪʵʡ ʭʦʣʙʦʥ ʪʘʡʣʙʘʨʣʘʞʵʵ. 

ɻʝʦʣʦʛʠʡʥ ʩʪʨʫʢʪʫʨ ʙʦʣʦʥ ʬʦʨʤʘʮʠʡʥ ʥϺʭʮϺʣ: 

ʕʨʪ װʝʠʡʥ ʭװʯʪʵʡ ʪʝʢʪʦʥʠʢ ʭᴇʜᴇʣʛᴇᴇʥʠʡ ʥᴇʣᴇᴇʛᴇᴇʨ 

ʭʘʛʘʨʣʫʫʜ, ʭʦʣʙʦʦʩʫʫʜ ʤʘʰ ʩʘʡʥ ʭᴇʛʞʩᴇʥ. ʋʣʤʘʘʨ 

ʵʣʩʵʥ ʯʫʣʫʫ, ʰʦʭʦʡʥ ʯʫʣʫʫ, ʜʦʣʦʤʠʪ ʟʵʨʵʛ 

ʥʵʚʯװװʣʵʤʞ ʠʭʪʵʡ ʯʫʣʫʫʣʛʫʫʜʘʜ ʭʘʛʘʨʣʫʫʜ װװʩʩʵʥ. 

ʕʣʩʵʥ ʯʫʣʫʫʣʛʠʡʥ ʬʦʨʤʘʮʠʜ ʷʥʟ ʙװʨʠʡʥ ʛʝʦʤʝʪʨ 

ʭʵʤʞʵʵ, ʭʵʣʙʵʨ, ʛʘʨʘʣ װװʩʵʣʪʵʡ ʘʥ ʮʘʚ ʙʘʡʜʘʛ. 

ʐʦʭʦʡʥ ʯʫʣʫʫ, ʜʦʣʦʤʠʪʳʥ ʬʦʨʤʘʮ ʜʘʭʴ ʘʥ ʮʘʚ, 

ʭʘʛʘʨʘʣ ʥʴ ʷʥʟ ʙװʨʠʡʥ ʭʵʤʞʵʵʪʵʡ ʙᴇʛᴇᴇʜ װʥʵʭʵʵʨ 

ʞʠʛʜ ʙʫʩ.    

ϹʨϺʤʜʣϺʛʠʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʭϮʯʠʥ ʟϮʡʣʩ: ʍʵʪ ʠʭ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʭʫʨʜ, ʮװװʮʥʠʡ ʞʠʥ (ʮװװʮʥʠʡ ʜʘʨʘʣʪ) 

ʟʵʨʵʛ ᴇʨᴇʤʜʣᴇʛʠʡʥ װʣ ʪʦʭʠʨʦʭ װʟװװʣʵʣʪװװʜ ʙʦʣʦʥ 

ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ װʟװװʣʵʣʪװװʜ ʘʣʜʘʛʜʘʣ ʠʭʪʵʡ 

ʬʦʨʤʘʮʠʡʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠʜ ʘʰʠʛʣʘʛʜʜʘʛ.     

ʋʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʪʝʭʥʦʣʦʛʠʡʥ ϮʟϮϮʣʵʣʪϮϮʜ: 

ʋʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡʛ ʙʵʣʪʛʵʭ, ʘʰʠʛʣʘʭ ʪʝʭʥʦʣʦʛʠ ʥʴ 

ʬʦʨʤʘʮʪʘʡ ʟʦʭʠʮʦʦʛװʡ. ʊʫʭʘʡʣʙʘʣ, ʭʫʚʠʡʥ ʞʠʥ 

ʠʭʪʵʡ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥ ʥʴ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ 

ʙʘʛʘʥʳʥ ʜʘʨʘʣʪ ʠʭʩʵʭ ʰʘʣʪʛʘʘʥ ʙʦʣʞ ʙʘʡʩʘʥ ʙʦʣ 

ʟʫʫʨʘʣʜʣʘʛʘ ʙʘʛʘʪʘʡ, ʮʦʦʥʦʛʠʡʥ ʭʘʥʳʛ 

ʪʦʛʪʚʦʨʞʫʫʣʘʭ ʯʘʜʚʘʨ ʙʘʛʘʪʘʡ ʰʠʥʛʵʥ ʥʴ 

ʙʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ ʭʘʥʘʥʜ ʠʨʵʭ ʫʩʥʳ ʜʠʥʘʤʠʢ 

ʜʘʨʘʣʪʳʥ ʘʨʯʠʭ ʵʬʬʝʢʪʠʡʛ ᴇʜᴇᴇʜᴇʛ. 

 

III.  ʉʋɼɸʃɻɸɸʅʓ ʍʕʉʕɻ 

ʉʫʜʘʣʛʘʘʥʳ ʭʵʩʵʛ ʥʴ ʜʘʨʘʘʭ 3 ʭʵʩʛʵʵʩ ʪʦʛʪʦʥʦ: 

ʭװʯʜʵʣʠʡʥ ʰʠʥʞʠʣʛʵʵ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠʡʥ 

 ,ʡװʜʠʡʥ ʦʥʦʚʯʣʦʣʳʥ ʘʨʛʘʟװװʣʵʣʪװװʟװ

ʧʨʦʛʨʘʤʤʯʣʘʣ. 

1. ʍװʯʜʵʣʠʡʥ ʰʠʥʞʠʣʛʵʵ 

ɸ. ɹʦʩʦʦ ʙʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ ʭʘʥʳʥ 

ʭװʯʜʵʣʠʡʥ ʰʠʥʞʠʣʛʵʵ 

ɹʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ ʭʘʥʳʥ ʯʫʣʫʫʣʛʫʫʜʳʛ 

ʤʘʰ ʙʘʛʘ ʭʵʤʞʵʵʥʠʡ ʭʵʚ ʛʘʞʠʣʪʪʘʡ ʫʷʥ ʭʘʪʘʥ ʙʠʝʪ 

ʛʵʞ װʟʵʞ ʙʦʣʥʦ. ʀʥʛʵʩʥʵʵʨ ʙʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ 

ʭʘʥʳʥ ʯʫʣʫʫʣʛʫʫʜ ʜʵʵʨʭ ʭװʯʜʵʣʠʡʥ ʥᴇʣᴇᴇʣʣʠʡʛ 

ʩʫʜʘʣʞ, ʩʫʧʝʨ ʙʘʡʨʰʣʳʥ ʟʘʨʯʠʤʜ װʥʜʵʩʣʵʥ ʭʘʥʘʥʜ 

 ʡװʯʜʵʣʠʡʛ ʪʦʦʮʦʦʣʞ ʙʦʣʥʦ. ɹʵʭʵʣʛʵʵʛװʩʵʭ ʥʠʡʪ ʭװװ

ʮʦʦʥʦʛʠʡʥ ʭʘʥʳʥ ʭװʯʜʵʣװװʜ ʥʴ ᴇʨʤʠʡʥ ʫʛʘʘʣʛʳʥ 

ʰʠʥʛʵʥʠʡ ʙʘʛʘʥʳʥ ʜʘʨʘʣʪ Pi , ʛװʥʠʡ ʭʘʤʛʠʡʥ ʠʭ 

ʭᴇʥʜʣᴇʥ ʭװʯʜʵʣ ůH , ʛװʥʠʡ ʭʘʤʛʠʡʥ ʙʘʛʘ ʭᴇʥʜʣᴇʥ  

ʭװʯʜʵʣ ůh ʙʦʣʦʥ ʙʦʩʦʦ ʯʠʛʣʵʣʠʡʥ ʭʵʪ ʜʘʨʘʣʪ ůV 

ʟʵʨʛʵʵʩ ʪʫʩ ʙװʨʯʣʵʥ װװʩʥʵ. ɿʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ 

ᴇʨʤʠʡʥ ʰʠʥʛʵʥ ʥʴ ʰʠʥʛʵʥʠʡ ʙʘʛʘʥʳʥ ʜʘʨʘʣʪʳʥ 

ᴇʩᴇʣʪ ʵʩʚʵʣ ʮʦʦʥʦʛʠʡʥ ʭʘʥʳʛ ʙʵʭʞװװʣʵʭ ʯʘʜʚʘʨ 

ʤʫʫʛʘʘʩ ʙʦʣʞ ʵʨʛʵʥ ʪʦʡʨʥʳ ʬʦʨʤʘʮ ʨʫʫ ʮʦʦʥʦʛʠʡʥ 

ʭʘʥʘʘʨ ʜʘʤʞʠʥ ʥʵʚʯʜʵʛ.  ʕʥʵʭװװ ʥʠʡʣʤʵʣ ʭװʯʜʵʣʠʡʛ 

ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ʠʣʵʨʭʠʡʣʥʵ (ʪʦʤʴʸʦ 1):   

 (1) 



 
 

 

 

 

ʕʥʜ, ůre -ʠʜʵʚʭʠʪʵʡ ʨʘʜʠʘʣ ʭװʯʜʵʣ, Mʇa;  ůɗe -ʠʜʵʚʭʠʪʵʡ  ʮʘʛʠʨʘʛ 

ʭװʯʜʵʣ, Mʇa;  ůze -ʠʜʵʚʭʠʪʵʡ ʙʦʩʦʦ ʭװʯʜʵʣ, Mʇa;  K 1 ï 

ʭʷʣʙʘʨʰʫʫʣʘʭ ʢʦʵʬʬʠʮʠʝʥʪ, ŭ[ɖ(1-2ɛs )/(1-ɛs )-ű]-ʪʘʡ ʪʵʥʮװװ; Pi -
ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʙʘʛʘʥʳʥ ʜʘʨʘʣʪ, Mʇa;  ůH-ʭʘʤʛʠʡʥ ʠʭ 

ʭᴇʥʜʣᴇʥ ʭװʯʜʵʣ, Mʇa;  ůh - ʭʘʤʛʠʡʥ ʙʘʛʘ ʭᴇʥʜʣᴇʥ ʭװʯʜʵʣ, 

Mʇa; ůV -ʭʵʪ ʜʘʨʘʣʪ, Mʇa; Pp ï ʬʦʨʤʘʮʠʡʥ ʥװʭ ʩװʚʠʡʥ ʜʘʨʘʣʪ, 
Mʇa; ŭ ʥʵʚʯװװʣʵʤʞʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ, 0 (ʥʵʚʯװװʣʵʤʞʛװʡ) ʵʩʚʵʣ 1 

(ʥʵʚʯװװʣʵʤʞʪʵʡ) ʙʘʡʥʘ; R-ʙʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ ʨʘʜʠʫʩ, ʤ; r-

ʮʦʦʥʦʛʠʡʥ ʪʵʥʭʣʵʛʪ ʭʘʨʛʘʣʟʘʭ ʨʘʜʠʫʩ, ʤ; ɗ- ʙʵʭʵʣʛʵʵʛװʡ 
ʮʦʦʥʦʛʠʡʥ ʭʘʥʳʥ ʨʘʜʠʘʣʴ ʯʠʛʣʵʣ ʙʘ ʭʘʤʛʠʡʥ ʠʭ ʭᴇʥʜʣᴇʥ ʭװʯʜʵʣ 

ʭʦʦʨʦʥʜʳʥ ᴇʥʮᴇʛ, Á;  ɛs- ʩʪʘʪʠʢ ʧʦʠʟʟʦʥʳ ʭʘʨʴʮʘʘ, 0-0.5; ɖ-

ʠʜʵʚʭʠʪʵʡ ʭװʯʜʣʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ; ű-ʥװʭ ʩװʚʰʠʣʪ, 0-1. 

ɹ. ɹʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ ʭʘʥʳʥ ʥʫʨʘʣʪʳʥ 

ʤʝʭʘʥʠʢʠʡʥ ʜװʥ ʰʠʥʞʠʣʛʵʵ 

ʄʝʭʘʥʠʢʠʡʥ װװʜʥʵʵʩ ʘʚʯ װʟʚʵʣ ʙʵʭʵʣʛʵʵʛװʡ 

ʮʦʦʥʦʛʠʡʥ ʭʘʥʳʥ ʥʫʨʘʣʪ ʥʴ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ 

ʭʫʚʠʡʥ ʞʠʥ ᴇʩʩᴇʥʠʡ ʫʣʤʘʘʩ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ 

ʙʘʛʘʥʳʥ ʜʘʨʘʣʪ ʥʵʤʵʛʜʵʭʵʜ ʙʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ 

ʭʘʥʳʥ ʵʨʛʵʥ ʪʦʡʨʥʳ ʯʫʣʫʫʣʛʠʡʥ ʰʠʣʞʠʩʭʠʡʣʪʠʡʥ 

ʭװʯʜʵʣʵʵʩ ʭʘʥʳʥ ʯʫʣʫʫʣʛʠʡʥ ʰʠʣʞʠʩʭʠʡʣʪʠʡʥ 

ʭװʯʜʵʣ ʙʘʛʘ ʙʘʡʚʘʣ ʷʚʘʛʜʜʘʛ. ʍʵʚʨʵʛ ʬʦʨʤʘʮʠʡʥ 

ʭʫʚʴʜ ʙʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ ʭʘʥʘ ʥʫʨʩʥʘʘʨ 

ʮʦʦʥʦʛʠʡʥ ʛʦʣʯ ʪʦʤʦʨʜʦʛ. ʍʘʨʠʥ ʫʷʥ ʭʘʨʠʤʭʘʡ 

ʬʦʨʤʘʮʠʡʥ ʭʫʚʴʜ ʫʷʥ ʭʘʨʠʤʭʘʡ ʭʵʚ ʛʘʞʠʣʪ 

ʷʚʘʛʜʩʘʥʘʘʨ ʮʦʦʥʦʛʠʡʥ ʛʦʣʯ ʙʫʫʨʯ ʙʦʣʥʦ. 

ɹʭɻʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ ʭʘʥʳʥ ʯʫʣʫʫʣʛʠʡʥ 

ʰʠʣʞʠʩʭʠʡʣʪʠʡʥ ʵʚʜʨʵʣʠʡʥ ʭʫʚʴʜ ʥʠʡʣʤʵʣ ʙʘʪ 

ʙᴇʭʠʡʥ ʰʘʣʛʫʫʨʫʫʜʳʛ ʘʰʠʛʣʘʥ ʜװʥ ʰʠʥʞʠʣʛʵʵ 

ʭʠʡʜʵʛ.  ʄʦʭʨ-ʂʘʫʣʦʤʙʠʡʥ ʰʘʣʛʫʫʨ, ɼʨʘʢʝʨ-

ʇʨʘʛʝʨʠʡʥ ʰʘʣʛʫʫʨʳʛ ʪװʛʵʵʤʵʣ ʭʵʨʵʛʣʵʛʜʜʵʛ.  

(1) ɹʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ ʭʘʥʳʥ ʯʫʣʫʫʣʛʠʡʥ 

ʰʠʣʞʠʩʭʠʡʣʪʠʡʥ ʵʚʜʨʵʣʠʡʥ ʄʦʭʨ-ʂʘʫʣʦʤʙʠʡʥ 

ʰʘʣʛʫʫʨ.  

ʕʥʵ ʰʘʣʛʫʫʨʳʥ ʭʫʚʴʜ ʙʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ 

ʭʘʥʳʥ ʯʫʣʫʫʣʛʠʡʥ ʰʠʣʞʠʩʭʠʡʣʪʠʡʥ ʵʚʜʨʵʣ ʥʴ 

ʠʜʵʚʭʪʵʡ ʮʘʛʠʨʘʛ ʭװʯʜʵʣ ůɗe ʙʦʣʦʥ ʠʜʵʚʭʪʵʡ ʨʘʜʠʘʣʴ 

ʭװʯʜʵʣ ůre -ʵʵʩ ʪʫʩ ʙװʨ ʭʘʨʛʘʣʟʘʥ װװʩʵʭ ʭʘʤʛʠʡʥ ʠʭ 

- ʯʜʵʣ ů 3װʥʜʩʵʥ ʭװ ʯʜʵʣ ů 1, ʭʘʤʛʠʡʥ ʙʘʛʘװʥʜʩʵʥ ʭװ

ʠʡʥ ʥᴇʣᴇᴇʛᴇᴇʨ ʷʚʘʛʜʘʥʘ ʛʵʞ װʟʜʵʛ. ɹʵʭʵʣʛʵʵʛװʡ 

ʮʦʦʥʦʛʠʡʥ ʭʘʥʳʥ ʯʫʣʫʫʣʛʠʡʥ ʰʠʣʞʠʩʭʠʡʣʪʠʡʥ 

ʵʚʜʨʵʣʠʡʥ ʢʨʠʪʠʢ ʭװʯʠʥ ʟװʡʣʩ ʙʦʣʦʭ ůɗe , ůre -ʠʡʥ 

ʭʦʦʨʦʥʜʳʥ ʟᴇʨװװ ʥʴ ʭʘʤʛʠʡʥ ʠʭ ʙʫʶʫ ɗ=90° or 270° 

ʫʪʛʘʜ ʭʘʨʛʘʣʟʘʭ ʰʠʣʞʠʩʭʠʡʣʪʠʡʥ ʵʚʜʨʵʣʠʡʥ 

ʤʘʛʘʜʣʘʣʪʘʡ ʵʝʨʵʛ ʭʘʤʘʘʨʘʣʪʘʡ ʥʴ ʪʦʛʪʦʦʛʜʩʦʥ.  

ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ ɗ=90Á ʵʩʚʵʣ 270Á װʝʜ ʭʘʤʛʠʡʥ ʙʘʛʘ 

ʭᴇʥʜʣᴇʥ ʭװʯʜʵʣ ʪʦʛʪʤʦʣ ʙʘʡʚʘʣ ʮʦʦʥʦʛʠʡʥ ʭʘʥʘ 

ʥʫʨʥʘ.  ʊʵʛʵʭʵʵʨ cos2ɗ=-1 װʝʜ ʪʦʤʴʸʦ-1-ʠʡʛ 

ʭʫʚʠʨʛʘʥ ʪʦʤʴʸʦ-2-ʳʛ ʛʘʨʛʘʥ ʘʚʲʷ.  

(2) 

ʊʦʛʪʚʦʨʪʦʡ ʙʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ ʭʘʥʳʥ ʭʫʚʴʜ 

ʥʫʨʘʣʪʳʥ ʜʘʨʘʣʪʪʘʡ ʵʢʚʠʚʘʣʝʥʪ ʙʘʡʭ ᴇʨʤʠʡʥ 

ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʭʫʚʠʡʥ ʞʠʥʛ ʪʦʜʦʨʭʦʡʣʦʭ 

ʪʦʤʲʸʦ 3-ʛ ʜʦʨ ʭʘʨʫʫʣʘʚ.  

 (3) 

ʕʥʜ, A=cot(45°-ű/2); D-ʙʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ ʛװʥ, ʤ; ɟb -

ʥʫʨʘʣʪʳʥ ʜʘʨʘʣʪʪʘʡ ʵʢʚʠʚʘʣʝʥʪ ʙʘʡʭ ʰʠʥʛʵʥʠʡ ʙʘʛʘʥʳʥ 

ʜʘʨʘʣʪʘʥʜ ʭʘʨʛʘʣʟʘʭ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʭʫʚʠʡʥ ʞʠʥ, ʛ/cʤ3; ɝ ï 
ʰʫʛʘʤʘʥ ʙʫʩ ʭװʯʜʣʠʡʥ ʟʘʣʨʫʫʣʛʳʥ ʢʦʵʬʬʠʮʠʝʥʪ, ʝʨᴇʥʭʠʡʜᴇᴇ 

0.95-ʪʘʡ ʪʵʥʮװװ 

(2) ɹʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ ʭʘʥʳʥ ʯʫʣʫʫʣʛʠʡʥ 

ʰʠʣʞʠʩʭʠʡʣʪʠʡʥ ʵʚʜʨʵʣʠʡʥ ɼʨʘʢʝʨ-ʇʨʘʛʝʨʠʡʥ 

ʰʘʣʛʫʫʨ 

ɼʨʘʢʝʨ-ʇʨʘʛʝʨʠʡʥ ʰʘʣʛʫʫʨʘʘʨ ʯʫʣʫʫʣʛʠʡʥ 

ʵʚʜʨʵʣʜ ʦʨʦʭ ʛʫʨʚʘʥ װʥʜʩʵʥ ʭװʯʜʵʣ ʙʘʡʜʘʛ ʛʵʞ װʟʜʵʛ 

ʙʘ ʪʦʤʲʸʦ-4-ʜ ʭʘʨʫʫʣʘʚ.  

 (4) 

ʕʥʜ, af , Kf ï ʙʘʪ ʙᴇʭ C 0 ʙʦʣʦʥ װʨʵʣʪʠʡʥ ʜʫʥʜʘʞ 

ᴇʥʮᴇʛʪ ʭʘʨʛʘʣʟʘʭ ʪʦʛʪʤʦʣʫʫʜ.  

 

ɺ. CBM-ʠʡʥ ʙʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ ʭʘʥʳʥ 

ʭʘʛʘʨʘʣʜ ʭʠʡʩʵʥ ʤʝʭʘʥʠʢʠʡʥ ʰʠʥʞʠʣʛʵʵ 

ʎʦʦʥʦʛʠʡʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʭʫʚʴʜ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʙʘʛʘʥʳʥ ʭʵʪ ʠʭ ʜʘʨʘʣʪ ʥʴ ʘʥʭʥʳ 

ʭʘʛʘʨʣʳʥ ʪʵʣʵʣʪ, ʰʠʥʵ ʭʘʛʘʨʘʣ װװʩʵʭʵʜ ʪװʣʭʵʮ 

ʙʦʣʞ, ʫʣʤʘʘʨ ʬʦʨʤʘʮʠʡʥ ʥʫʨʘʣʪ װװʩʯ, ʵʮʵʩʪ ʥʴ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʘʣʜʘʛʜʘʣ ʛʘʨʩʥʘʘʨ 

ʦʩʦʣʜ ʭװʨʛʵʜʵʛ. ʄʝʭʘʥʠʢ ʰʠʥʞʠʣʛʵʵʥʠʡ װװʜʥʵʵʩ 

ʘʚʯ װʟʚʵʣ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʭʵʪ ʠʭ 

ʭʫʚʠʡʥ ʞʠʥʛʵʵʩ ʮʦʦʥʦʛʠʡʥ ʭʘʥʘʥʜ ʩʫʥʛʘʣʪʳʥ 

ʭװʯʜʵʣ װװʩʯ, ʩʫʥʛʘʣʪʳʥ ʵʩʵʨʛװװʮʣʵʵʩ ʜʘʚʩʘʥ 

ʪʦʭʠʦʣʜʦʣʜ ʵʚʜʨʵʣʜ ʭװʨʵʭʠʡʛ ʪʦʤʴʸʦ-5-ʜ װʟװװʣʩʵʥ 

ʙʘʡʥʘ. 

    (5) 
ʕʥʜ, St ʥʴ ʯʫʣʫʫʣʛʠʡʥ ʩʫʥʛʘʣʪʳʥ ʵʩʵʨʛװװʮʵʣ, Mʇa. 

ʊʦʤʴʸʦ (1)-ʠʡʥ ʜʘʛʫʫ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʰʠʥʛʵʥʠʡ 

ʙʘʛʘʥʳʥ ʜʘʨʘʣʪ Pi ʥʵʤʵʛʜʩʵʥʵʵʨ װʨ ʜװʥʪʵʡ ʮʘʛʘʨʠʛ 

ʭװʯʜʵʣ ůɗ ʙʫʫʨʘʭʘʜ ʭװʨʜʵʛ. Pi ʥʴ ʢʨʠʪʠʢ ʫʪʛʘʜʘʘ 

ʭװʨʪʵʣ ᴇʩᴇʭᴇʜ ʜʘʚʭʘʨʛʳʥ ʭʘʛʘʨʣʳʥ ʜʘʨʘʣʪ Pf ʙʦʣʦʥ 

ůɗ ʩᴇʨᴇʛ ʙʦʣʞ, ʮʘʘʰʜʘʘ ʯʫʣʫʫʣʛʠʡʥ ʩʫʥʛʘʣʪʳʥ ʙʘʪ 

ʙʵʭʠʡʥ ʫʪʛʘʘʩ ʠʭ ʙʦʣʩʥʦʦʨ ʜʘʚʭʘʨʛʳʥ ʥʫʨʘʣʪ, 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʘʣʜʘʛʜʘʣʜ 

ʭװʨʛʵʜʵʛ. ʉʫʥʛʘʣʪʳʥ ʭʘʤʛʠʡʥ ʠʭ ʭװʯʜʵʣʠʡʥ ʦʥʦʣ 

ʜʵʵʨ װʥʜʵʩʣʵʥ ʮʦʦʥʦʛʠʡʥ ʭʘʥʘʥʳ ʯʫʣʫʫʣʛʠʡʥ ʘʣʴ ʯ 

ʮʵʛʠʡʥ ʭʘʤʛʠʡʥ ʙʘʛʘ װʥʜʩʵʥ ʭװʯʜʵʣ ʥʴ ʩʫʥʛʘʣʪʳʥ 

ʙʘʪ ʙʵʭʵʵʩ ʠʭ ʙʘʡʚʘʣ ʫʛ ʜʘʚʭʘʨʛʘʜ ʩʫʥʛʘʣʪʳʥ ʵʚʜʨʵʣ 

 ʝʜ ʬʦʨʤʘʮʠʡʥװ ʥʠʡ ʜʘʛʫʫ ɗ=0Á ʙʫʶʫ 180Áװת .ʩʥʵװװ

ʥʫʨʘʣʪ װװʩʵʭ ůɗe-ʛ ʪʦʤʴʸʦ 6-ʘʘʨ ʠʣʵʨʭʠʡʣʥʵ. 

        (6) 

ɼʘʨʘʘ ʥʴ ʪʦʤʴʸʦ-7-ʜ װʟװװʣʩʵʥ ʰʠʛ ʯʫʣʫʫʣʛʠʡʥ 

ʩʫʥʛʘʣʪʳʥ ʵʚʜʨʵʣʠʡʥ ʘʛʰʠʥʜ װװʩʵʭ ʭʘʛʘʨʣʳʥ 

ʜʘʨʘʣʪ Pf ʪʦʜʦʨʭʦʡʣʦʭʳʥ ʪʫʣʜ (5) ʪʦʤʴʸʦʛ (6) 

ʪʦʤʴʸʦʥʜ ʦʨʣʫʫʣʥʘ. 

      (7) 

 

ɻ. ᴆʨʤʠʡʥ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʭʫʚʠʡʥ ʞʠʥʛʠʡʥ 

ʘʶʫʣʛװʡ ʟʘʘʛʠʡʛ ʪʦʛʪʦʦʭ ʥʴ  

ʄʦʭʨ-ʂʘʫʣʦʤʙʠʡʥ ʰʘʣʛʫʫʨ, ɼʨʘʢʝʨ-ʇʨʘʛʝʨʳʥ 

ʰʘʣʛʫʫʨ ʙʦʣʦʥ ʩʫʥʛʘʣʪʳʥ ʵʚʜʨʵʣʠʡʥ ʰʘʣʛʫʫʨʳʥ 

ʜʘʛʫʫ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʙʘʛʘʥʳʥ 

ʜʘʨʘʣʪ, ʭʵʪ ʘʯʘʘʣʣʳʥ ʜʘʨʘʣʪ, ʥװʭ ʩװʚʵʥ ʜʵʭ ʫʩʥʳ 

ʜʘʨʘʣʪ, ʭʘʤʛʠʡʥ ʠʭ ʭᴇʥʜʣᴇʥ װʥʜʩʵʥ ʭװʯʜʵʣ, 



 
 

 

 

 

ʭʘʤʛʠʡʥ ʙʘʛʘ ʭᴇʥʜʣᴇʥ װʥʜʩʵʥ ʭװʯʜʵʣ ʟʵʨʵʛ 

 ʜʠʡʥ ʥʠʡʮʣʠʡʥ ʥᴇʣᴇᴇʥʠʡ ʰʠʥʞʠʣʛʵʵʥʜװװʣʵʣʪװװʟװ

 ʥʜʵʩʣʵʥ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʥʷʛʪʳʥ ʜʵʵʜװ

ʭʷʟʛʘʘʨʳʥ ʫʪʛʘʜ   ʭʘʨʛʘʣʟʘʭ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʫʛʘʘʣʛʳʥ 

ʰʠʥʛʵʥʠʡ ʜʘʨʘʣʪʳʥ ʜʵʵʜ ʭʷʟʛʘʘʨʳʥ ʫʪʛʘ ʥʴ 

ʜʘʚʭʘʨʛʳʥ ʵʚʜʨʵʣʠʡʥ ʜʘʨʘʣʪ Pf, ʭʘʨʠʥ ʜʦʦʜ 

ʭʷʟʛʘʘʨʳʥ ʫʪʛʳʛ ʪʦʛʪʚʦʨʞʩʦʥ ʥʫʨʘʣʪʳʥ ʜʘʨʘʣʪ Pb 

ʙʘ ʜʘʚʭʘʨʛʳʥ ʜʘʨʘʣʪ Pp ʭʦʦʨʦʥʜʳʥ ʟᴇʨװװʛʠʡʥ ʫʪʛʘ 

ʛʵʞ װʟʩʵʥ. ʊʠʡʤʵʵʩ ʘʶʫʣʛװʡ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʰʠʥʛʵʥʠʡ ʙʘʛʘʥʳʥ ʜʘʨʘʣʪ Pi-ʛ ʪʦʤʴʸʦ-8-ʜ ᴇʛʯʵʵ. 

    (8) 

2. ᴆʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠʡʥ װʟװװʣʵʣʪװװʜʠʡʥ 

ʦʥʦʚʯʣʦʣʳʥ ʘʨʛʘʟװʡ 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠʡʥ װʟװװʣʵʣʪװװʜʠʡʥ 

ʦʥʦʚʯʣʦʭʜʦʦ ʛʠʜʨʘʚʣʠʢ װʟװװʣʵʣʪװװʜʠʡʥ ʟʘʛʚʘʨ 

ʙʦʣʦʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ װʟװװʣʵʣʪװװʜʠʡʥ ʟʘʛʚʘʨʫʫʜʳʛ 

ʭᴇʛʞװװʣʜʵʛ.  

ɸ. ᴆʨᴇʤʜʣᴇʛʠʡʥ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʛʠʜʨʘʚʣʠʢ 

  ʜʠʡʥ ʦʥʦʚʯʣʦʣװװʣʵʣʪװװʟװ

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʥʘʩʦʩʳʥ װʟװװʣʵʣʪװװʜ (ʥʘʩʦʩʥʳ 

ʜʘʨʘʣʪ, ʥʘʩʦʩʳʥ ʪװʨʵʣʪ ʙʘ ʟʘʨʮʫʫʣʘʣʪ) ʙʦʣʦʥ 

ʮװװʮʥʠʡ ʛʠʜʨʘʚʣʠʢ װʟװװʣʵʣʪװװʜ (ʪʠʡʨʵʣʪʠʡʥ ʭʫʨʜ, 

ʮװװʮʥʠʡ  ʛʠʜʨʘʚʣʠʢ ʭװʯ, ʪʠʡʨʵʣʪʵʪ ʮʦʭʠʣʪʳʥ ʭװʯ) -

ʠʡʛ ʛʠʜʨʘʚʣʠʢ װʟװװʣʵʣʪװװʜʵʵʨ ʩʦʥʛʦʞ, ʥʘʩʦʩʳʥ 

ʟʘʨʮʫʫʣʘʣʪ ʙʘ ʮװװʮʥʠʡ ʜʠʘʤʝʪʨʠʡʛ ʦʥʦʚʯʣʦʭ ʟʦʨʠʣʪ 

ʪʘʚʴʩʘʥ ʙʘʡʥʘ. ʕʭʥʠʡ ʵʣʞʠʥʜ ʙʵʭʵʣʛʵʵʛװʡ 

ʮʦʦʥʦʛʠʡʛ ʭʵʜ ʭʵʜʵʥ ʭʵʩʛװװʜʵʜ ʭʫʚʘʘʭ ʜʵʵʨ 

 ʨʠʡʥװʡ ʮʦʦʥʦʛʠʡʥ ʭʵʩʵʛ ʪʫʩ ʙװʥʜʵʩʣʵʥ ʙʵʭʵʣʛʵʵʛװ

ʭʫʚʴʜ ʥʘʩʦʩʥʳ  ʭʘʤʛʠʡʥ ʙʘʛʘ ʟʘʨʮʫʫʣʘʣʪʳʛ 

ʪʦʦʮʦʦʣʦʭ ʙʘ ʮʦʦʥʦʛʠʡʥ ʪᴇʩʣʠʡʥ ʛװʥʠʡʛ 

ʤᴇʨʛᴇʮʛʠʡʥ ʛװʥ ʛʵʞ ʘʚʥʘ. ɼʘʨʘʘ ʥʴ ʭʘʤʛʠʡʥ ʠʭ 

ʛʠʜʨʘʚʣʠʢ ʭװʯʠʡʛ װʥʵʣʵʭ װʟװװʣʵʣʪ ʜʵʵʨ װʥʜʵʩʣʵʥ 

ʵʭʥʠʡ ʙʦʣʦʥ ʭʦʸʨ ʜʘʭʴ ʯʫʭʘʣ ʛװʥʠʡʛ ʪʦʜʦʨʭʦʡʣʥʦ. 

ʎʦʦʥʦʛʠʡʥ ʪʦʦʮʦʦʥʳ ʛװʥ ʙʘ ʢʨʠʪʠʢ ʛװʥ ʭʦʦʨʦʥʜʳʥ 

ʭʘʤʘʘʨʣʳʥ ʜʘʛʫʫ ʭʵʩʵʛ ʪʫʩ ʙװʨʠʡʥ ʥʘʩʦʩʳʥ 

ʦʥʦʚʯʪʦʡ ʟʘʨʮʫʫʣʘʣʪ ʙʘ ʮװװʮʥʠʡ ʛʦʣʯʠʡʛ 

ʪʦʜʦʨʭʦʡʣʥʦ. ʕʮʵʩʪ ʥʴ ʮʦʦʥʦʛʠʡʥ ʭʵʩʵʛ ʙװʨʠʡʥ 

ʛʠʜʨʘʚʣʠʢ װʟװװʣʵʣʪװװʜ ʙʦʣʦʥ ʮװװʮʥʠʡ ʛʠʜʨʘʚʣʠʢ 

 .ʜʠʡʛ ʪʦʦʮʦʦʣʥʦװװʣʵʣʪװװʟװ

 

ᴆʨᴇʤʜʣᴇʛʠʡʥ װʟװװʣʵʣʪʠʡʥ ʦʥʦʚʯʣʦʣ: 

ʎװװʮʥʠʡ װװʩʛʵʭ ʘʯʘʘʣʘʣ, ʵʨʛʵʣʪʠʡʥ ʭʫʨʜ, 

ʮװװʮʥʠʡ ʰװʜʥʠʡ ʵʣʵʛʜʵʣ ʟʵʨʛʠʡʛ ʦʥʦʚʯʣʦʣʜʦʦ 

ʩʦʥʛʦʥ ʘʚʩʘʥ ʙʘʡʥʘ.  

ʎװװʮʥʠʡ ʵʨʛʵʣʪʠʡʥ ʭʫʨʜ ʙʦʣʦʥ ʰװʜʥʠʡ 

ʵʣʵʛʜʣʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ ʪʦʤʴʸʦʥʫʫʜʘʜ ʩʫʫʨʠʣʘʥ 

ʭᴇʛʞװװʣʩʵʥ ʥʵʛʞ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʩʫʫʨʴ ʟʘʨʜʘʣ Cpm -ʳʛ 

ʜʦʨ ʘʚʯ װʟʴʝ.  

 (9) 
ʕʥʜ, Cpm -ʥʵʛʞ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʩʫʫʨʴ ʟʘʨʜʘʣ, ʶʘʥʴ/ʤ; W -

ʮװװʮʥʠʡ װװʩʛʵʭ ʘʯʘʘʣʘʣ, kN; WM -ʮװװʮʥʠʡ ʙʦʩʦʦ ʘʯʘʘʣʘʣ, 

kN; C2 -ʯʫʣʫʫʣʛʠʡʥ ʰʠʥʞ ʯʘʥʘʨ ʙʦʣʦʥ ʮװװʮʥʠʡ ʰװʜʥʠʡ ʭʠʡʮʵʵʩ 
ʭʘʤʘʘʨʘʭ ʵʣʵʛʜʣʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ; hf -ʮװװʮʥʠʡ ʰװʜ ʵʣʵʛʜʵʵʛװʡ 

(0) ʙʦʣʦʥ ʙװʨʵʥ ʵʣʵʛʜʩʵʥ (1) ʙʘʡʭ װʝʠʡʥ ʫʪʛʘ; K -ʬʦʨʤʘʮʠʡʥ 

ᴇʨᴇʤʜᴇʛʜᴇʭ ʯʘʜʚʘʨʳʥ ʢʦʵʬʬʠʮʠʝʥʪ; Af -ʬʦʨʤʘʮʠʡʥ ʟװʣʛʵʛʜʵʭ 
ʯʘʜʚʘʨʳʥ ʢʦʵʬʬʠʮʠʝʥʪ; D 1, D 2 ï ʮװװʮʥʠʡ ʘʯʘʘʣʘʣʜ ʥᴇʣᴇᴇʣᴇʭ 

ʢʦʵʬʬʠʮʠʝʥʪ; Q 1, Q 2 -ʵʨʛʵʣʪʠʡʥ ʭʫʨʜʥʳ ʥᴇʣᴇᴇʣʣʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪ; ɚ - ʵʨʛʵʣʪʠʡʥ ʭʫʨʜʥʳ ʠʥʜʝʢʩ, ʣʠʪʦʣʦʛʠʦʩ ʭʘʤʘʘʨʯ 

1-ʵʵʩ ʙʘʛʘ ʙʘʡʥʘ; n-ʵʨʛʵʣʪʠʡʥ ʭʫʨʜ, ʵʨʛ/ʤʠʥ; C1 -ʰװʜʥʠʡ 

ʵʣʵʛʜʣʠʡʥ ʙʫʫʨʘʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪ; te -ʮװװʮʥʠʡ ʘʞʠʣʣʘʭ, 

ʥʵʚʪʨʵʭ, ʭʦʣʙʦʣʪ װװʩʛʵʭ ʟʵʨʛʠʡʛ ʪʦʦʮʩʦʥ ʭᴇʨʚᴇʭ ʭʫʛʘʮʘʘ; CH -
ʛʠʜʨʘʚʣʠʢ ʮʵʚʵʨʰװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ; CP -ʜʠʬʬʝʨʝʥʮʠʘʣ 

ʜʘʨʘʣʪʳʥ ʥᴇʣᴇᴇʣʣʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ. 

ʐװʜʥʠʡ ʵʣʵʛʜʵʣ hf  ʙʦʣʦʥ ʭʦʣʭʠʚʯʥʳ ʵʣʵʛʜʵʣ Bf 

-ʜ ʭʘʨʛʘʣʟʘʭ ʭʷʟʛʘʘʨʣʘʣʪʫʫʜʳʛ ʪʦʦʮʩʦʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ װʟװװʣʵʣʪװװʜʠʡʥ ʟʘʛʚʘʨʳʥ ʦʥʦʚʯʣʦʣʳʛ 

ʪʦʤʲʸʦ-10-ʘʘʨ ʠʣʵʨʭʠʡʣʵʚ.   

  (10) 

ʕʥʜ, Cpmi - ʙʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ ʥʵʛʞ ʭʵʩʛʠʡʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʩʫʫʨʴ ʟʘʨʜʘʣ, ʶʘʥʴ/ʤ 

 

3. ñCBM-ʳʥ ʙʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ ʭʘʥʳʥ 

ʪʦʛʪʚʦʨʞʠʣʪʳʥ ʟʘʛʚʘʨʯʣʘʣ, ʦʥʦʚʯʣʦʣò ʧʨʦʛʨʘʤʤ 

ñAccess database systemò-ʠʡʥ C# ʭʵʣʠʡʛ 

ʧʨʦʛʨʘʤʤ ʭᴇʛʞװװʣʵʭʜʵʵ ʩʦʥʛʦʥ ʘʚʩʘʥ. ᴆʨᴇʤʜʣᴇʛʠʡʥ 

 ʜʠʡʥ ʦʥʦʚʯʣʦʣʳʥ ʧʨʦʛʨʘʤʤʜ 5 ʤʦʜʫʣʴװװʣʵʣʪװװʟװ

ʙʘʛʪʜʘʛ. תʥʜʩʵʥ ʭʵʣʙʵʨ ʥʴ ʧʨʦʛʨʘʤʳʥ װʥʜʩʵʥ 

ʠʥʪʝʨʬʵʡʩ. תʥʜʩʵʥ ʭʵʣʙʵʨ ʜʦʪʦʨʭ ñᴆʨᴇʤʜʣᴇʛʠʡʥ 

ʊʝʭʥʦʣʦʛʠʡʥ תʟװװʣʵʣʪװװʜʠʡʥ ʆʥʦʚʯʣʦʣò ʤʝʥʶ ʥʴ 

ʜʘʨʘʘʭ ʭʦʸʨ ʜʵʜ ʤʝʥʶʥʵʵʩ ʪʦʛʪʦʥʦ: ñɻʠʜʨʘʚʣʠʢ 

 ʜʠʡʥ ʆʥʦʚʯʣʦʣò, ñᴆʨᴇʤʜʣᴇʛʠʡʥװװʣʵʣʪװװʟת

 ʜʠʡʥ ʆʥʦʚʯʣʦʣò. ʄᴇʥ ʧʨʦʛʨʘʤʤʳʥװװʣʵʣʪװװʟת

ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʜʘʨʘʘʭ 4 װʡʣʜʣʠʡʛ ʛװʡʮʵʪʛʵʭ 

ʙʦʣʦʤʞʪʦʡ. װתʥʜ: 

- ᴆʨʤʠʡʥ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʭʫʚʠʡʥ ʞʠʥʛ 

ʫʨʴʜʯʠʣʘʥ ʪʦʦʮʦʦʣʦʭ 

- ɻʠʜʨʘʚʣʠʢ װʟװװʣʵʣʪʠʡʛ ʦʥʦʚʯʣʦʭ 

- ᴆʨᴇʤʜʣᴇʛʠʡʥ װʟװװʣʵʣʪʠʡʛ ʦʥʦʚʯʣʦʭ 

- ᴆʛᴇʛʜʣʠʡʥ ʩʘʥʛʠʡʥ ʤʝʥʝʞʤʝʥʪ ʙʦʣʦʥ 

ʩʠʩʪʝʤʠʡʥ ʪʫʩʣʘʣʮʘʘ װʟװװʣʵʭ ʛʵʭ ʤʵʪ.  

ɾʠʰʵʵ ʙʦʣʛʦʥ 67-ʨ ʮʦʦʥʦʛʠʡʥ ʭʫʚʴʜ 

ʧʨʦʛʨʘʤʤʳʛ ʘʰʠʛʣʘʩʘʥ ʙʘʡʜʣʳʛ ʭʘʨʫʫʣʲʷ. 

ʇʨʦʛʨʘʤʤ ʘʰʠʛʣʘʥ 67-ʨ ʮʦʦʥʦʛʪ ʪʦʭʠʨʦʭ ᴇʨʤʠʡʥ 

ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʘʶʫʣʛװʡ ʭʫʚʠʡʥ ʞʠʥʛ 

ʫʨʴʜʯʠʣʘʥ ʪʦʦʮʦʦʣʩʥʳʛ 1-ʨ ʟʫʨʘʛʪ װʟװװʣʵʚ.  

 
1-ʨ ʟʫʨʘʛ.  ʄʦʭʨ-ʂʘʫʣʦʤʙʠʡʥ ʰʘʣʛʫʫʨʘʘʨ ʙʦʩʦʦ ʮʦʦʥʦʛʠʡʥ 

Ϻʨʤʠʡʥ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʭʫʚʠʡʥ ʞʠʥʛ ʪʦʦʮʦʦʣʩʦʥ ʙʘʡʜʘʣ 

 

 ʜʠʡʛװװʣʵʣʪװװʟװ ʥʜʩʵʥװ ʥʠʡ ʜʘʨʘʘ ʛʠʜʨʘʚʣʠʢʠʡʥװת

ʧʨʦʛʨʘʤʤ ʘʰʠʛʣʘʥ ʪʦʦʮʦʦʣʩʥʳʛ 2-6-ʨ ʟʫʨʘʛʪ 

ʪʫʩʛʘʞʵʵ. 



 
 

 

 

 

 
2-ʨ ʟʫʨʘʛ. ϹʨϺʤʜʣϺʛʠʡʥ Ϯʥʜʩʵʥ ϮʟϮϮʣʵʣʪϮϮʜʠʡʥ ʦʨʦʣʪʳʥ 

ʟʘʛʚʘʨ 

 
3-ʨ ʟʫʨʘʛ. ʈʠʦʣʦʛʠʡʥ ϮʟϮϮʣʵʣʪϮϮʜʠʡʛ ʪʦʦʮʦʦʣʦʭ ʟʘʛʚʘʨ 

 
4-ʨ ʟʫʨʘʛ. ʍʘʤʛʠʡʥ ʙʘʛʘ ʦʨʦʥ ʟʘʡʥ ʭʫʨʜ ʙʦʣʦʥ Ϻʨʤʠʡʥ ʫʛʘʘʣʛʳʥ 

ʰʠʥʛʵʥʠʡ ʛʘʨʘʣʪʳʛ ʪʦʦʮʦʦʣʦʭ ʟʘʛʚʘʨ  

 
5-ʨ ʟʫʨʘʛ.  ʎϮϮʮʥʠʡ ʭʘʤʛʠʡʥ ʠʭ ʛʠʜʨʘʚʣʠʢ ʭϮʯʠʡʛ ʪʦʦʮʦʦʣʦʭ 

ʟʘʛʚʘʨ 

 
6-ʨ ʟʫʨʘʛ ɻʠʜʨʘʚʣʠʢ ϮʟϮϮʣʵʣʪϮϮʜʠʡʥ ʦʥʦʚʯʣʦʣʳʥ Ϯʨ ʜϮʥʛ 

ʪʦʦʮʦʦʣʩʦʥ ʙʘʡʜʘʣ 

 

ʕʮʵʩʪ ʥʴ ᴇʨᴇʤʜʣᴇʛʠʡʥ װʥʜʩʵʥ װʟװװʣʵʣʪװװʜʠʡʛ 

ʪʦʦʮʦʦʣʥʦ.  

 

 
7-ʨ ʟʫʨʘʛ. ϹʨϺʤʜʣϺʛʠʡʥ ϮʟϮϮʣʵʣʪϮϮʜʠʡʛ ʦʥʦʚʯʠʣʩʦʥ ʙʘʡʜʘʣ 

 

ɼתɻʅʕʃʊ 

ʉɺʄ-ʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ װʝʠʡʥ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ 

ʘʣʜʘʛʜʣʳʛ ʙʫʫʨʫʫʣʘʭ ʟʦʨʠʣʛʦʦʨ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ 

ʭʫʚʠʡʥ ʞʠʥ, ʛʠʜʨʘʚʣʠʢ װʟװװʣʵʣʪװװʜ, ᴇʨᴇʤʜʣᴇʛʠʡʥ 

 ʜʠʡʛ ɹʅʍɸʋ-ʳʥ ʵʨʜʵʤʪʵʥ, ʩʫʜʣʘʘʯʠʜװװʣʵʣʪװװʟװ

ʦʥʦʚʯʠʣʞʵʵ. ʋʣʤʘʘʨ ñCBM-ʳʥ ʙʵʭʵʣʛʵʵʛװʡ 

ʮʦʦʥʦʛʠʡʥ ʭʘʥʳʥ ʪʦʛʪʚʦʨʞʠʣʪʳʥ ʟʘʛʚʘʨʯʣʘʣ, 

ʦʥʦʚʯʣʦʣò ʧʨʦʛʨʘʤʤʳʛ ʙʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠʡʥ װʟװװʣʵʣʪװװʜʠʡʛ װʨ 

ʜװʥʪʵʡʛʵʵʨ ʟʘʛʚʘʨʯʣʘʭ, ʦʥʦʚʯʣʦʭ ʟʦʨʠʣʛʦʦʨ 

ʭᴇʛʞװװʣʩʵʥ ʙʘʡʥʘ.  ʊʵʜ ʜʘʨʘʘʭ ʜװʛʥʵʣʪʠʡʛ ʛʘʨʛʘʞʵʵ.  

(1) ɹʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ ʘʣʜʘʛʜʣʳʛ ʙʫʫʨʫʫʣʘʭ, 

ʪʦʛʪʚʦʨʞʠʣʪʳʛ ʩʵʨʛʵʵʥ ʭʘʜʛʘʣʘʭ ʟʦʨʠʣʛʦʦʨ ᴇʨʤʠʡʥ 

ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʭʫʚʠʡʥ ʞʠʥʛʠʡʥ ʜʵʵʜ, ʜʦʦʜ 

ʫʪʛʘʜ ʭʘʤʘʘʨʘʭ ʰʠʥʛʵʥʠʡ ʜʘʨʘʣʪʫʫʜ ʙʦʣʦʭ  

ʭʘʛʘʨʣʳʥ ʜʘʨʘʣʪʳʥ ʭʘʤʛʠʡʥ ʙʘʛʘ ʫʪʛʘ ʙʦʣʦʥ 

ʬʦʨʤʘʮʠʡʥ ʥװʭ ʩװʚʥʠʡ ʜʘʨʘʣʪʘʘʩ ʰʘʣʪʛʘʘʣʘʥ װװʩʵʭ 

ʥʫʨʘʣʪʳʥ ʜʘʨʘʣʪʳʥ ʭʘʤʛʠʡʥ ʠʭ ʫʪʛʳʛ ʪʫʩ ʙװʨ 

ʪʦʜʦʨʭʦʡʣʩʦʥ.   

(2) ᴆʨᴇʤʜʣᴇʛʠʡʥ ʪʝʭʥʦʣʦʛʠʡʥ װʟװװʣʵʣʪװװʜʠʡʛ 

ʭʦʸʨ ʘʨʛʘʘʨ ʟʘʛʚʘʨʯʠʣʞ, ʦʥʦʚʯʠʣʩʦʥ. 1-ʨʪ, 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʥʘʩʦʩʳʥ װʟװװʣʵʣʪװװʜ, ʮװװʮ ʪװװʥʠʡ 

ʛʠʜʨʘʚʣʠʢ װʟװװʣʵʣʪװװʜʠʡʛ ʙʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ 

ʭʵʩʵʛʯʣʵʣ ʪʫʩ ʙװʨʜ ʦʥʦʚʯʠʣʩʦʥ. 2-ʨʪ, ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʭʘʤʛʠʡʥ ʟʘʨʜʣʳʛ ʭʷʥʘʣʪʳʥ ʟʦʨʠʣʪ ʙʦʣʛʦʥ ʘʚʯ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ װʟװװʣʵʣʪװװʜʠʡʥ ʟʘʛʚʘʨ, ʦʥʦʚʯʣʦʣʳʛ 

ʭʠʡʞ ʛʝʥʝʪʠʢʠʡʥ ʘʣʛʦʨʠʪʤʘʘʨ ᴇʨᴇʤʜʣᴇʛʠʡʥ 



 
 

 

 

 

 ʜʠʡʥ ʦʥʦʚʯʣʦʣʳʥ ʟʘʛʚʘʨʳʛװװʣʵʣʪװװʟװ

ʙʦʣʦʚʩʨʫʫʣʩʘʥ. 

(3) ñCBM-ʳʥ ʙʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ ʭʘʥʳʥ 

ʪʦʛʪʚʦʨʞʠʣʪʳʥ ʟʘʛʚʘʨʯʣʘʣ, ʦʥʦʚʯʣʦʣò ʧʨʦʛʨʘʤʤʳʛ 

ʭᴇʛʞװװʣʩʵʥ ʙʘʡʥʘ. ʋʛ ʧʨʦʛʨʘʤʤʘʘʨ ᴇʨʤʠʡʥ 

ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ ʭʫʚʠʡʥ ʞʠʥʛ ʪʦʦʮʦʦʣʞ, 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʛʠʜʨʘʚʣʠʢ ʙʦʣʦʥ ʪʝʭʥʦʣʦʛʠʡʥ 

 ʜʠʡʛ ʦʥʦʚʯʣʦʭʜʦʦ ʭʵʨʵʛʣʵʭ ʙʦʣʦʤʞʠʡʛװװʣʵʣʪװװʟװ

ʦʣʛʦʩʦʥ ʙʘʡʥʘ. ʄᴇʥ ᴇʛᴇʛʜʣʠʡʥ ʩʘʥʛ ʰʠʥʵʯʣʵʭ 

ʙʦʣʦʤʞʠʡʛ ʜʵʚʰװװʣʩʵʥ. 

(4) ɾʠʰʵʵ ʙʦʣʛʦʥ 67-ʨ ʙʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʛ 

ʩʦʥʛʦʥ ʘʚʯ, ʧʨʦʛʨʘʤʤʳʥ ʘʞʠʣʣʘʛʘʘʛ 

ʙʘʪʘʣʛʘʘʞʫʫʣʩʘʥ ʙʘʡʥʘ.  ʕʣʩʵʥ ʯʫʣʫʫ, ʰʦʭʦʡʥ 

ʯʫʣʫʫ ʟʵʨʵʛ ʘʣʜʘʛʜʘʣ ʘʤʘʨʭʘʥ װװʩʜʵʛ ʯʫʣʫʫʣʛʠʡʥ 

ʭʫʚʴʜ ʙʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʪ ʷʚʘʛʜʘʭ ʘʣʜʘʛʜʣʳʛ 

ʘʨʠʣʛʘʭʜʘʘ ʧʨʦʛʨʘʤʤ ʭᴇʛʞװװʣʵʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʪʝʭʥʦʣʦʛʠʡʥ װʟװװʣʵʣʪװװʜʠʡʛ ʪʦʦʮʦʦʣʦʥ ʛʘʨʛʘʩʥʘʘʨ 

ʙʵʭʵʣʛʵʵʛװʡ ʮʦʦʥʦʛʠʡʥ ʭʘʥʳʥ ʪʦʛʪʚʦʨʞʠʣʪ 

ʭʘʥʛʘʛʜʘʭ ʥᴇʭʮᴇʣʠʡʛ ʙװʨʜװװʣʵʭ ʩʫʜʘʣʛʘʘʛ ʭʠʡʞʵʵ. 

ʄʦʥʛʦʣ ʫʣʩʘʜ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ʵʨʯʠʤʪʵʡʛʵʵʨ 

ʭʠʡʛʜʵʞ ʙʘʡʛʘʘ ʵʨʵʣ, ʭʘʡʛʫʫʣ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʥ 

ʥʵʛ ʥʴ ʥװװʨʩʥʠʡ ʦʨʜ ʜʘʭʴ ʅɼʄʍ-ʠʡʥ ʙʵʭʵʣʛʵʵʛװʡ  

ʮʦʦʥʦʛʠʡʥ ᴇʨᴇʤʜʣᴇʛ. ʆʜʦʦʛʦʦʨ ʵʥʵ ʯʠʛʣʵʣʵʵʨ 7 

ʢʦʤʧʘʥʠ ʵʨʵʣ, ʭʘʡʛʫʫʣʳʥ ʘʞʣʳʛ ʘʤʞʠʣʪʪʘʡʛʘʘʨ 

ʛװʡʮʵʪʛʵʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʮʘʘʰʜʘʘ ʅɼʄʍ-ʠʡʥ 

ʮʦʦʥʦʛ ʦʣʥʦʦʨ ᴇʨᴇʤʜᴇʛʜᴇʭ ʤʘʛʘʜʣʘʣ ʪʫʥ ᴇʥʜᴇʨ 

ʙʘʡʛʘʘ ʶʤ. ɹʅʍɸʋ-ʳʥ ʐʘʥʩʠ ʤʫʞʠʡʥ LUAN 

ʥװװʨʩʥʠʡ ʦʨʜ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʫʨʜ ʭʵʩʛʵʵʨ ʙʘʡʨʣʘʭ 

ʥװװʨʩʥʠʡ ʦʨʜʫʫʜʪʘʡ ʭʘʨʴʮʘʥʛʫʡ ʦʡʨʭʦʥ ʦʨʜʫʫʜʳʥ 

ʥʵʛ ʙᴇʛᴇᴇʜ ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʥʜ ʛʝʦʣʦʛʠʡʥ ʩʪʨʫʢʪʫʨ 

ʦʡʨʦʣʮʦʦ ʙʘʡʛʘʘ ʪʫʣ ᴇʨʤʠʡʥ ʫʛʘʘʣʛʳʥ ʰʠʥʛʵʥʠʡ 

ʘʣʜʘʛʜʘʣ ʥʴ ʠʞʠʣ ʟʘʨʯʤʘʘʨ ʷʚʘʛʜʘʭ ʤʘʛʘʜʣʘʣ ʙʘʡʥʘ 

ʛʵʞ װʟʵʵʜ ʵʥʵʭװװ ʩʫʜʘʣʛʘʘʛ ʄʦʥʛʦʣʳʥ ʅɼʄʍ- ʠʡʥ 

ᴇʨᴇʤʜʣᴇʛʪ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʪʦʡ ʛʵʞ ʪʦʦʮʣʦʦ. 

ʊɸʃɸʈʍɸʃ 

ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʛ ʷʚʫʫʣʘʭʘʜ ʪʫʩʣʘʣʮʘʘ װʟװװʣʩʵʥ 

ʐʋʊʀʉ-ʠʡʥ ɻʋʋʉ-ʠʡʥ ɻʘʟʨʳʥ ʪʦʩ, ᴆʨᴇʤʜʣᴇʛʠʡʥ 

ʩʘʣʙʘʨʳʥ ʭʘʤʪ ʦʣʦʥ, ʵʨʜʵʤʪʵʥ ʙʘʛʰ ʥʘʨ, װʝ װʝʠʡʥ 

ʩʫʜʣʘʘʯ ʥʘʨʪʘʘ ʪʘʣʘʨʭʘʣ ʠʣʵʨʭʠʡʣʞ ʙʘʡʥʘ. 
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ᴆʈᴆʄɼʃᴆɻʀʁʅ ɸʖʋʃɻתʁ ɸɾʀʃʃɸɻɸɸʅɼ ʅᴆʃᴆᴆʃᴆʍ ʍתʏʀʅ 

ɿתʁʃʉʀʁʅ ʉʋɼɸʃɻɸɸ 

ɼʘʚʘʘʛʠʡʥ ʋʅɼɸʈʄɸɸ1, ʕʨʜʵʥʠʡʥ ʕʈɼʕʅʕɹɸʗʈ2, ʊʫʛʜʦʨʞʠʡʥ ɹתʈʕʅʊʆɻʊʆʍ2 

1 ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ, ɻʘʟʨʳʥ ʪʦʩ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʩʘʣʙʘʨ 
2ʄʦʥʛʦʣ ʫʣʩ, ʆʨʭʦʥ ʘʡʤʘʛ, ʕʨʜʵʥʵʪ װʡʣʜʚʵʨ ʊᴆתɻ 

ʍʦʣʙʦʦ ʙʘʨʠʭ ʟʦʭʠʦʛʯʠʡʥ ʠ-ʤʵʡʣ ʭʘʷʛ: erdenebayar.e@erdenetmc.mn 

 

 

ʍʫʨʘʘʥʛʫʡ: ᴆʨᴇʤʜʣᴇʛ ʥʴ ʫʫʨʭʘʡʥ ʪʵʩʵʣʛʵʵ, ʵʨʯʠʤ ʭװʯʥʠʡ ᴇʥʜᴇʨ ʭװʯʜʵʣ, ʛʘʟʨʳʥ ʪʦʩ, ʭʠʡ ʙʦʣʦʥ ʮʘʮʨʘʛ ʠʜʵʚʭʪ ʘʰʠʛʪ 

ʤʘʣʪʤʘʣʪʘʡ ʭʦʣʙʦʦʪʦʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥʵʛʵʥ ʘʜʠʣʘʘʨ ʘʶʫʣ, ʵʨʩʜʣʠʡʥ ʟʵʨʵʛ ᴇʥʜᴇʨʪʵʡ, ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥʜ ʟʦʭʠʭ 

ʥᴇʣᴇᴇʣᴇʣ ʙװʭʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘ, װʡʣʯʠʣʛʵʵ, װʡʣʜʚʵʨʣʵʣ ʙʦʣʥʦ. ʀʡʤʵʵʩ ʘʶʫʣʛװʡ ʙʘʡʜʘʣ, ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʛ ʥʵʥ 

ʪʵʨʛװװʥʜ ʘʥʭʘʘʨʘʭ, ʵʢʦʣʦʛʠʡʥ ʥᴇʣᴇᴇʣʣʠʡʛ ʙʘʛʘʩʛʘʭ, ʭʘʤʛʘʘʣʘʭ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ ʪʘʣʘʘʨ ʦʥʮʛʦʡʣʦʥ ʘʥʭʘʘʨʘʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣʥʦ. ᴆʨᴇʤʜʣᴇʛʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ װʝʜ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʭ ʥᴇʭʮᴇʣʠʡʛ ʭʘʥʛʘʭʳʥ ʪʫʣʜ װװʩʵʞ 

ʙʦʣʟʦʰʛװʡ ʦʩʦʣ, ʵʨʩʜʵʣʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ, װʥʵʣʵʭ ʥʴ ʯʫʭʘʣ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ.  

ʊϮʣʭϮϮʨ Ϯʛ: ʘʶʫʣʛϮʡ ʘʞʠʣʣʘʛʘʘ, ʦʩʦʣ ʘʚʘʘʨ 

ʆʈʐʀʃ 

ɸʣʠʚʘʘ ʦʩʦʣ ʪʦʜʦʨʭʦʡ ʰʘʣʪʛʘʘʥʳ ʫʣʤʘʘʩ ʛʘʨʩʘʥ 

ʙʘʡʜʘʛ, ʪʵʨʭװװ ʰʘʣʪʛʘʘʥʳʛ ʩʘʣʙʘʨ, ʘʞ ʘʭʫʡʥ ʥʵʛʞ, 

ʙʘʡʛʫʫʣʣʘʛʘ ʛʵʩʵʥ ʙװʭʠʡ ʣ ʪװʚʰʠʥʜ ʫʨʴʜʯʠʣʘʥ 

ʩʵʨʛʠʡʣʵʭ ʠʜʵʚʭʪʵʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʭװʨʵʵʥʜ 

ʘʨʠʣʛʘʞ ʯʘʜʚʘʣ ʦʩʦʣ, ᴇʚʯʣᴇʣʠʡʛ ʙʫʫʨʫʫʣʘʭ ʙʫʩ 

ʪʵʛʣʵʭ ʙʦʣʦʤʞʪʦʡ. ʄʘʥʘʡ ʫʣʩʘʜ ʍᴇʜᴇʣʤᴇʨʠʡʥ 

ʘʶʫʣʛװʡ ʙʘʡʜʘʣ, ʵʨװװʣ ʘʭʫʡʥ ʪʫʭʘʡ ʭʫʫʣʴ, תʥʜʵʩʥʠʡ 

ʭᴇʪᴇʣʙᴇʨ, ʩʫʨʛʘʣʪʳʥ ʙʘʡʛʫʫʣʣʘʛʫʫʜ ʥʴ ʙʘʡʩʘʘʨ ʘʪʘʣ 

ʦʩʦʣ, ʤʵʨʛʵʞʣʠʡʥ ᴇʚʯʣᴇʣ ʷʘʛʘʘʜ ʙʫʫʨʘʭʛװʡ ʙʘʡʥʘ ʚʵ? 

ʕʥʵ ʘʩʫʫʜʘʣ ʥʴ ᴇʥᴇᴇʜᴇʨ װʡʣʜʚʵʨʣʵʣʠʡʥ ʙװʭʠʡ ʣ 

ʩʘʣʙʘʨʪ ʯʫʭʘʣ ʘʩʫʫʜʣʳʥ ʥʵʛ ʙʘʡʩʘʘʨ ʙʘʡʥʘ. ᴆʨᴇʤʜʣᴇʛ 

ʥʴ ʘʶʫʣ, ʵʨʩʜʣʠʡʥ ʟʵʨʵʛ ᴇʥʜᴇʨʪʵʡ, ʥʘʨʠʡʥ ʥʠʡʣʤʵʣ 

ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ ʘʞʠʣʣʘʛʘʘ, װʡʣʯʠʣʛʵʵ, 

 ʡ ʘʞʠʣʣʘʛʘʘʛ ʦʥʮʛʦʡ ʘʥʭʘʘʨʘʭװʡʣʜʚʵʨʣʵʣ ʪʫʣ ʘʶʫʣʛװ

ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʜʘʛ. 

ʄʘʥʘʡ ʫʣʩ 1997 ʦʥʜ ʦʣʦʥ ʫʣʩʳʥ ʙʘʡʛʫʫʣʣʘʛʳʥ 

ʭᴇʜᴇʣʤᴇʨʠʡʥ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘ, ʵʨװװʣ ʘʭʫʡʥ 155 

ʜʫʛʘʘʨ ʢʦʥʚʝʥʮʦʜ ʥʵʛʜʵʥ ʦʨʞ, 2008 ʦʥʜ 

ʍᴇʜᴇʣʤᴇʨʠʡʥ ʘʶʫʣʛװʡ ʙʘʡʜʘʣ, ʵʨװװʣ ʘʭʫʡʥ ʪʫʭʘʡ 

ʭʫʫʣʴʪʘʡ ʙʦʣʩʦʥ. ᴆʨᴇʤʜʣᴇʛʠʡʥ ʩʘʣʙʘʨʪ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ ʩʪʘʥʜʘʨʪʫʫʜʳʛ ʦʣʦʥ ʫʣʩʳʥ 

ʙʘʡʛʫʫʣʣʘʛʫʫʜ, ʪʵʨ ʜʫʥʜʘʘ ʆʣʦʥ ʫʣʩʳʥ ʭᴇʜᴇʣʤᴇʨʠʡʥ 

ʙʘʡʛʫʫʣʣʘʛʘ (ILO), ɸʤʝʨʠʢʠʡʥ ʵʨװװʣ ʤʵʥʜ, ʘʶʫʣʛװʡ 

ʘʞʠʣʣʘʛʘʘʥʳ ʫʜʠʨʜʘʤʞ (OSHA), ISO ʩʪʘʥʜʘʨʪʫʫʜ 

ʙʦʣʦʚʩʨʫʫʣʘʛʜʘʞ, ʤᴇʨʜᴇʞ ʙʘʡʛʘʘʛʠʡʥ ʟʵʨʵʛʮʵʵ 

ʄʦʥʛʦʣ ʫʣʩʘʜ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʛ 

ʟʦʭʠʮʫʫʣʘʭ ʟʘʨʠʤ ʜװʨʵʤ, ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʫʫʜ 

ʙʦʣʦʚʩʨʫʫʣʘʛʜʘʥ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʥʘ. ʕʥʵʭװװ 

ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʘʘʨ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʶʫʣʛװʡ 

ʘʞʠʣʣʘʛʘʘʥʳ ʜװʨʵʤ, ʞʫʨʘʤ, ʩʪʘʥʜʘʨʪʳʥ ʙʠʝʣʵʣʪ,  

ʭʵʨʵʛʞʠʣʪʵʜ װʥʵʣʛʵʵ ᴇʛᴇʭ ʟʦʨʠʣʛʦʪʦʡ ʶʤ. 

 

 

 
 
 
 

 ʅɼʉʕʅ ʍʕʉʕɻת

ʄʦʥʛʦʣ ʫʣʩʳʥ ʭʵʤʞʵʵʥʜ װʡʣʜʚʵʨʣʵʣʠʡʥ ʦʩʦʣ, 

ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ ʘʩʫʫʜʘʣ ʙʘʡʥʛʳʥ ʷʨʠʛʜʜʘʛ, 

ʙʘʛʘʩʛʘʭ, ʘʨʠʣʛʘʭ ʘʨʛʘ ʭʵʤʞʵʵʥװװʜʠʡʛ ʪʦʜʦʨʭʦʡ װʝ 

ʰʘʪʪʘʡʛʘʘʨ ʭʵʨʵʛʞװװʣʞ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ 

 ʡʣʜʚʵʨʣʵʣʠʡʥ ʦʩʦʣ ʵʨʩʜʵʣʠʡʥ ʭʵʤʞʵʵ ʪᴇʜʠʡʣᴇʥװ

ʙʫʫʨʘʭʛװʡ ʙʘʡʥʘ (ɿʫʨʘʛ-1) [1]. 

 ʟʵʭʵʜ ʫʫʣװ ʡʣʜʚʵʨʣʵʣʠʡʥ ʦʩʣʳʥ ʩʫʜʘʣʛʘʘʥʘʘʩת

ʫʫʨʭʘʡ, ʦʣʙʦʨʣʦʣʪʳʥ ʩʘʣʙʘʨ ʥʴ ʦʩʦʣ ʵʨʩʜʵʣʠʡʥ 

ʭʵʤʞʵʵ ᴇʥʜᴇʨ  (2021 ʦʥʜ 5 ʪʦʭʠʦʣʜʦʣ; 2022 ʦʥʜ 73 

ʪʦʭʠʦʣʜʦʣ; 2023 ʦʥʜ 103 ʪʦʭʠʦʣʜʦʣ) ʙʘʡʛʘʘ ʥʴ 

ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ᴆʨᴇʤʜʣᴇʛ ʥʴ ʛʝʦʣʦʛʠ  ʭʘʡʛʫʫʣ, ʫʫʣ 

ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʪʘʘ ʦʩʦʣ ʵʨʩʜʵʣʠʡʥ ᴇʥʜᴇʨ 

ʟʵʨʵʛʣʵʣʪʵʡ, ʠʭʵʵʭʵʥ ʭװʥ ʭװʯ, ʪʝʭʥʠʢ ʥʘʨʠʡʥ 

ʪʝʭʥʦʣʦʛʠ ʰʘʘʨʜʜʘʛ ʦʣʦʥ װʡʣʜʵʣʪ ʪʝʭʥʦʣʦʛʠʡʥ 

ʥʠʡʣʤʵʣ ʧʨʦʮʝʩʩ ʶʤ.  

ʕʨʜʵʩ ʙʘʷʣʛʠʡʥ ʩʘʣʙʘʨ ʵʨʯʠʤʞʠʥ ʭᴇʛʞʠʭʠʡʥ 

ʭʵʨʵʵʨ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʥ ʵʨʵʣʪ ʭʵʨʵʛʮʵʵ ᴇʩᴇʞ ʵʥʵ 

ʪᴇʨʣʠʡʥ ʙʠʟʥʝʩʪ ᴇʤʯʠʡʥ ʦʣʦʥ ʭʵʚʰʣʠʡʥ 

ʙʘʡʛʫʫʣʣʘʛʘ, ʘʞ ʘʭʫʡʥ ʥʵʛʞ, ʭװʤװװʩ ᴇʨʛᴇʥᴇᴇʨ 

ʦʨʦʣʮʦʭ ʙʦʣʩʦʥ ʥʴ ʩʘʡʥ ʭʵʜʠʡ ʯ ʵʥʵ ʦʩʦʣ ʵʨʩʜʵʣʪʵʡ 

 ʡ ʙʘʡʜʣʳʛװʡʣ ʘʞʠʣʣʘʛʘʘʛ ʭᴇʜᴇʣʤᴇʨʠʡʥ ʘʶʫʣʛװ

ʭʘʥʛʘʞ ʘʞʠʣʣʘʭ ʪʘʣ ʜʵʵʨ ʤʘʰ ᴇʥʜᴇʨ ʭʷʥʘʣʪ ʪʘʚʴʞ 

ʘʞʠʣʣʘʭ ʸʩʪʦʡ ʙʠʣʵʵ. 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 



 
 

 

 

 

 
  

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

1-ʨ ʟʫʨʘʛ. ϭʡʣʜʚʵʨʣʵʣʠʡʥ ʦʩʦʣ ʵʨʩʜʵʣʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʜϮʥ 

(ʄʦʥʛʦʣ ʫʣʩʳʥ ʭʵʤʞʵʵʛʵʵʨ) 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʛʵʨʵʵʪ ʘʞʣʳʛ ʟʘʭʠʘʣʘʛʯ ʪʘʣʘʘʩ 

ʪʦʜʦʨʭʦʡ ʥᴇʭʮᴇʣ ʰʘʣʛʫʫʨ, ʩʪʘʥʜʘʨʪ ʪʦʛʪʦʦʞ ʛʵʨʵʵʥʜ 

ʟʘʘʛʘʘʛװʡ ʪʦʭʠʦʣʜʦʣʜ ʷʤʘʨ ʥᴇʭʮᴇʣᴇᴇʨ ʘʞʠʣʣʘʞ 

ʛװʡʮʵʪʛʵʭ ʥʴ ʪʫʭʘʡʥ ʛװʡʮʵʪʛʵʛʯ ʢʦʤʧʘʥʠʡʥ ʜʦʪʦʦʜ 

ʘʩʫʫʜʘʣ ʙʦʣʦʚʯ װװʥʠʡ ʮʘʘʥʘ ʄʋ-ʜ ʤᴇʨʜᴇʛʜʜᴇʛ 

ʘʞʣʳʥ ʙʘʡʨʥʳ ʭᴇʜᴇʣʤᴇʨʠʡʥ ʥᴇʭʮᴇʣ, װʡʣʜʚʵʨʣʵʣʠʡʥ 

ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘ, ʝʨᴇʥʭʠʡ 

ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʫʫʜ ʟᴇʨʯʠʛʜᴇʭ ʪʦʭʠʦʣʜʦʣ ʪװʛʵʵʤʵʣ 

ʙʦʣʩʦʥ. װתʥʵʵʩ װװʜʵʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʦʩʦʣ ʛʵʤʪʵʣ 

ʛʘʨʘʭ, ʤʵʨʛʵʞʣʵʵʩ ʰʘʣʪʛʘʘʣʘʭ ᴇʚʯʣᴇʣ ʠʭʩʵʞ ʙʘʡʛʘʘ 

ʥʴ ʭװʥʠʡ ʵʨװװʣ ʘʶʫʣʛװʡ ʦʨʯʠʥʜ ʘʞʠʣʣʘʭ ʵʨʭʠʡʛ 

ʟᴇʨʯʩᴇʥ ʥʦʮʪʦʡ ʘʩʫʫʜʣʫʫʜʳʛ ʘʨʘʘʩʘʘ ʜʘʛʫʫʣʞ ʙʘʡʛʘʘ 

ʶʤ. 

ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʜ ʕʨʜʵʥʵʪ װʡʣʜʚʵʨ ʊᴆתɻ-ʠʡʥ 

ɻʍʕ-ʠʡʥ ʞʠʰʵʵʥʜ ʪʫʣʛʫʫʨʣʘʥ ʛװʡʮʵʪʛʵʚ. ʊʫʩ 

 ʭʠʡ ʰʘʪʘʥʜװʡʣʜʚʵʨʣʵʣʠʡʥ ʙװ ʡʣʜʚʵʨ ʥʴװ

ʭᴇʜᴇʣʤᴇʨʠʡʥ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʛ ʭʘʥʛʘʥ ʘʞʠʣʣʘʭ 1-ʨ 

ʟʫʨʘʛʪ װʟװװʣʩʵʥ ʙװʪʮʵʵʨ װʡʣ ʘʞʠʣʣʘʛʘʘʛ ʷʚʫʫʣʞ 

ʙʘʡʥʘ. 

 

2-ʨ ʟʫʨʘʛ. ʕʨʜʵʥʵʪ Ϯʡʣʜʚʵʨ ʊϹϭɻ-ʳʥ ʘʶʫʣʛϮʡ ʘʞʠʣʣʘʛʘʘʥʳ 

ʭʘʥʛʘʥ ʘʞʠʣʣʘʭ ʘʞʣʳʥ ʙϮʨʵʣʜʵʭϮϮʥʠʡ ʙϮʪʵʮ 

 

3-ʨ ʟʫʨʘʛ. ʍϺʜϺʣʤϺʨʠʡʥ  ʘʶʫʣʛϮʡ ʘʞʠʣʣʘʛʘʘʥʳ ʘʞʣʳʥ ʪϺʨʣϮϮʜ 

ʊʫʩ װʡʣʜʚʵʨʠʡʥ ɻʍʕ-ʠʡʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʳ װʝʜ ʛʘʨʩʘʥ ʦʩʦʣ ʵʨʩʜʵʣʠʡʥ ʞʠʰʵʵʛ 1-ʨ 

ʭװʩʥʵʛʪʵʜ װʟװװʣʵʚ. 

 ʆʉʆʃ ʕʈʉɼʕʃʀʁʅ ʊʆʍʀʆʃɼʃʋʋɼ,  תʈ ɼɸɻɸɺɸʈ, ʐɸʃʊɻɸɸʅ 

1-ʈ ʍϭʉʅʕɻʊ. 

ʊʦʭʠʦʣʜʦʣ ɻʵʤʪʣʠʡʥ ʟʵʨʵʛ ɸʊ-ʳʥ 

ʪᴇʨᴇʣ 

ɸʊ-ʳʥ ʪʦʚʯ ʤʵʜʵʵʣʵʣ ʐʘʣʪʛʘʘʥ 

2013.11.29 ʎʦʭʠʛʜʦʞ, 
ʤᴇʨʛᴇʞ ʫʥʘʩʘʥ 

ʊʦʣʛʦʡʥ ʭʫʡʭʘʥʜ  

ʙʘʨʫʫʥ ʟʫʣʘʡ 
ʦʨʯʠʤ ʷʟʘʨʩʘʥ 

ʛʵʤʪʵʣ 

 ʆ-ʜת
ʪʦʦʮʦʚ 

ʎʘʩ ʘʨʠʣʛʘʭ ʥʘʨʷʜ-ʜʘʘʣʛʘʚʘʨ ʘʚʯ ʫʛ ʘʞʣʳʛ 
 ʨʪʵʣ ʭʠʡʞ, ʮʘʡʥʘʘʩ ʭʦʡʰװʜʠʡʥ ʮʘʡ ʭװ

POWER 7000 ᴇʨʤʠʡʥ ʛʘʛʥʫʫʨʳʥ ʘʧʧʘʨʘʪʳʛ 

ʙʵʭʣʵʭ ʘʞʠʣ ʭʠʡʞ ʙʘʡʪʘʣ ʝʨᴇʥʭʠʡ ʠʥʞʝʥʝʨ  
ʦʯʠʞ ʩʫʤ ʘʯ ʛʵʞ ʭʵʣʩʵʥ. ɸʥʛʘʨʪ ʦʯʦʦʜ 

ʘʚʪʦʤʘʰʠʥʜ ᴇʨʤʠʡʥ ʩʫʤʳʛ ʘʯʠʞ ʙʘʡʭ װʝʜ 

15:10 ʮʘʛʠʡʥ ʦʨʯʠʤ ʭʫʨʘʘʣʪʪʘʡ ʩʫʤʥʳ ʪʫʣʘʘʩ 
ʙʘʛʘʥʘ ʭʫʛʘʨʯ ᴇʨᴇʤʜᴇʛʯʠʡʥ ʪʦʣʛʦʡʥ ʪʫʩ ʛʘʟʘʨ 

ʭʘʤʛʘʘʣʘʣʪʳʥ ʜʫʫʣʛʘ ʤʘʣʛʘʡ ʜʵʵʨ ʮʦʭʠʩʥʦʦʩ 

ʩʘʚʘʛʜʘʞ ʫʥʘʭʜʘʘ ʵʩʨʵʛ ʪʘʣʜ 1ʤ ʦʨʯʠʤ ʟʘʡʜ 
ʭʫʨʘʘʣʪʪʘʡ ʙʘʡʩʘʥ ᴇʨʤʠʡʥ ʩʫʤʳʛ 

ʪʦʣʛʦʡʛʦʦʨʦʦ ʤᴇʨʛᴇʥ ʫʥʘʞ ʛʵʤʪʵʣ ʘʚʩʘʥ. 

ʍɸɹʕɸ-ʥ ʟʘʘʚʨʳʛ ʤᴇʨʜᴇᴇʛװʡ 
ʍʘʤʛʘʘʣʘʭ ʭʵʨʵʛʩʣʠʡʛ 

ʟʦʨʠʫʣʘʣʪʳʥ ʜʘʛʫʫ ʘʰʠʛʣʘʘʛװʡ 

ɸʥʭʘʘʨʘʣ ʙʦʣʛʦʦʤʞʛװʡ ʘʞʠʣʣʘʩʘʥ. 
ɸʞʣʳʥ ʥʘʨʷʜ-ʜʘʘʣʛʘʚʘʨʛװʡ 

ʘʞʠʣʣʘʩʘʥ. 

ʉʫʤ ʭʫʨʘʘʭ ʪʘʚʠʫʨʳʛ ʟʫʨʘʛ 
ʪᴇʩᴇʣʛװʡʛʵʵʨ ʛװʡʮʵʪʛʵʩʵʥ. ɼʘʘʮ 

ʪʦʜʦʨʭʦʡʛװʡ ʙʘʡʩʘʥ. 

ʕʨʜʵʥʵʪ 
ɻתʡʣʜʚʵʨ ʊᴆװ

ʍɸɹʕɸʭʵʣʪʵʩ
ɻʍʕ-ʍɸɹʕɸ
ʪʦʚʯʦʦ

ᴆʨᴇʤʜʣᴇʛʠ
ʡʥ ʭʵʩʵʛ

ɿʘʩʚʘʨ
ʳʥ 
ʭʵʩʵʛ

ɻʝʦʣʦʛʠ, 
ʛʝʦʬʠʟʠʢʠ
ʡʥ ʭʵʩʵʛ



 
 

 

 

 

2014.11.02 ʎʦʭʠʛʜʩʦʥ 

  

ʅװװʨʥʠʡ ʜʫʭʥʳ 
ʭʵʩʛʠʡʥ ʟᴇᴇʣᴇʥ 

ʵʜʠʡʥ ʛʵʤʪʵʣ 

ʆɼʊ-ʜ 

ʪʦʦʮʦʚ 

ᴆʨʤʠʡʥ ʮʘʤʭʛʠʡʛ ᴇʨʛᴇʭ װʝʜ ᴇʨʤʠʡʥ ʪʫʩʣʘʭ  

ʜʵʵʞ ʘʚʘʛʯ ʛʘʥ ʪʘʪʣʘʛʳʛ ʰʘʣʛʘʭ ʟʦʨʠʣʛʦʦʨ 

ʟװװʥ ʛʘʨʘʘʨʘʘ ʙʘʨʴʩʘʥ ʙʘʡʩʘʥ. ʕʥʵ װʝʜ 
ᴇʨʤʠʡʥ ʜʵʵʞ ʘʚʘʛʯ ʛʘʥ ʪʘʪʣʘʛʘ ᴇʨʤʠʡʥ ʩʫʤ 

ʙʘʨʠʛʯʠʡʥ ʭʵʩʵʛʪ ʪʵʵʛʣʵʩʥʠʡʛ ʥʴ ʘʥʟʘʘʨʘʭʛװʡ 

ʙʘʡʩʥʘʘʩ ʜʵʵʞ ʘʚʘʛʯ ʥʴ ʩʫʤ ʙʘʨʠʛʯʘʘʩ 
ʤʫʣʪʘʨʯ ʪװװʥʠʡ ʜʫʭʥʳ ʦʨʯʠʤ ʮʦʭʠʛʜʦʞ 

ʥװװʨʥʠʡ ʜʫʭʥʳ ʭʵʩʵʛʪ ʟᴇᴇʣᴇʥ ʵʜʠʡʥ ʛʵʤʪʵʣ, 

ʰʘʨʭ ʘʚʩʘʥ ʙʘʡʥʘ. ʊʫʭʘʡʥ װʝʜ ᴇʨʤʠʡʥ ʪʫʩʣʘʭ  
ʭʘʤʛʘʘʣʘʣʪʳʥ ʜʫʫʣʛʘ ʤʘʣʛʘʡ ᴇʤʩʩᴇʥ ʙʦʣʦʚʯ 

ʙװʯʣʵʵʛװʡ, ʥװʜʥʠʡ ʰʠʣʛװʡ ʙʘʡʩʘʥ. 

ʍʘʤʛʘʘʣʘʭ ʭʵʨʵʛʩʵʣ ʭʵʨʵʛʣʵʵʛװʡ  

ɸʶʫʣʪʘʡ ʘʨʛʘ ʙʘʨʠʣ ʭʵʨʵʛʣʵʩʵʥ. 

ʊʫʭʘʡʥ ʤʵʨʛʵʞʣʵʵʨ ʩʫʨʘʣʮʘʘʛװʡ, 
ʙʠʝ ʜʘʘʞ ʘʞʠʣʣʘʭ ʵʨʭ װװʩʵʵʛװʡ 

ʘʞʠʣʪʥʘʘʨ ᴇʨᴇʤʜᴇʛʯ ʘʞʠʣ 

ʛװʡʮʵʪʛװװʣʩʵʥ. 

2014.12.11 
 

ʍʘʚʯʠʛʜʩʘʥ 
  

ɹʘʨʫʫʥ ʛʘʨʳʥ 1-ʨ 

ʭʫʨʫʫʥʳ 1,2-ʨ 
 ʝʠʡʛ ʭʘʤʘʨʩʘʥװ

ʥʷʮʘʨʩʘʥ 

ʙʷʮʘʨʩʘʥ ʠʣ 
ʭʫʛʘʨʘʣ, ʰʘʨʭ 

 

 ʆ-ʜת
ʪʦʦʮʩʦʥ 

 

ᴆʨᴇʤʜᴇʛʯ  ʥʴ 3 ʤʝʪʨ ʫʨʪʪʘʡ ᴇʨʤʠʡʥ ʩʫʤʳʛ 
ʵʨʛװװʣʵʛʯʠʜ ʘʞʣʳʥ ʛʘʥ ʪʘʪʣʘʛʘʘʨ ᴇʨʛᴇʞ 

ʭʦʣʙʦʩʥʳ ʜʘʨʘʘ ʘʞʣʳʥ ʛʘʥ ʪʘʪʣʘʛʳʥ ʪװʛʞʵʵʛ 

ʪʘʡʣʫʫʣʘʭʘʘʨ ᴇʨʤʠʡʥ ʪʫʩʣʘʭʳʛ ʜʵʵʰ ʥʴ 
ᴇʨʤʠʡʥ ʮʘʤʭʘʛ ʨʫʫ ʛʘʨʛʘʩʘʥ. ᴆʨʤʠʡʥ ʪʫʩʣʘʭ 

ʥʴ 2ʤʝʪʨ ʦʨʯʠʤ ᴇʥʜᴇʨʪ ʭʘʤʛʘʘʣʘʣʪʳʥ ʭʘʘʣʪ 

ʜʵʵʨ ʛʘʨʯ ʪװʛʞʵʵʛ ʪʘʡʣʘʭʘʜ ʛʘʨ ʥʴ ʭװʨʵʭʛװʡ 
ʙʘʡʩʘʥ ʪʫʣ ʵʨʛװװʣʵʛʯʠʡʛ ʙʘʛʘ ʟʵʨʵʛ ʜʦʦʰ ʥʴ 

ʙʫʫʣʛʘʭʳʛ ᴇʨᴇʤʜᴇʛʯ ʭʵʣʩʵʥ. ʕʥʵ װʝʜ ᴇʨʤʠʡʥ 

ʪʫʩʣʘʭʳʥ ʙʘʨʫʫʥ ʛʘʨʳʥ ʵʨʭʠʡ ʭʫʨʫʫ ʥʴ 
ᴇʨʤʠʡʥ ʩʫʤʥʳ ʯʠʛʣװװʣʵʛʯ ʮʘʤʭʛʠʡʥ ʠʨʤʵʛ 

ʜʵʵʨ ʪʘʘʨʩʘʥ ʙʘʡʨʣʘʣʪʘʡ ʙʘʨʫʫʥ ʛʘʨʘʘʨʘʘ 

ʮʘʤʭʛʠʡʥ ʙʦʩʦʦ ʬʝʨʤʵʵʩ ʙʘʨʠʥ ʟʦʛʩʦʞ 
ʙʘʡʩʘʥ. ᴆʨᴇʤʜᴇʛʯ ʥʴ ᴇʨʤʠʡʥ ʪʫʩʣʘʭʳʥ 

ʭʵʣʩʥʵʵʨ ᴇʨʤʠʡʥ ʩʫʤʥʳ ʵʨʛװװʣʵʛʯʠʡʛ 

ʙʫʫʣʛʘʪʘʣ ᴇʨʤʠʡʥ ʪʫʩʣʘʭ ʙʘʨʫʫʥ ʛʘʨʳʥ ʵʨʭʠʡ 
ʭʫʨʫʫ ʥʴ ᴇʨʤʠʡʥ ʩʫʤʥʳ ʵʨʛװװʣʵʛʯʠʡʥ ʢʦʨʧʫʩ 

ʜʵʵʨʭ ʛʫʣʩʘʛʯʠʡʥ ʠʨʤʵʛ, ᴇʨʤʠʡʥ ʩʫʤʥʳ 

ʯʠʛʣװװʣʵʛʯ ʮʘʤʭʘʛ ʭʦʸʨʳʥ ʭʦʦʨʦʥʜ 
ʭʘʚʯʠʛʜʘʞ, ʪʵʨʵʵʨ ʙʘʨʫʫʥ ʛʘʨʳʥ ʵʨʭʠʡ 

ʭʫʨʫʫʥʜʘʘ ʛʵʤʪʵʣ ʘʚʩʘʥ. 

ʊʫʭʘʡʥ ʤʵʨʛʵʞʣʵʵʨ ʩʫʨʘʣʮʘʘʛװʡ, 
ʙʠʝ ʜʘʘʞ ʘʞʠʣʣʘʭ ʵʨʭ װװʩʵʵʛװʡ 

ʘʞʠʣʪʥʘʘʨ ᴇʨᴇʤʜᴇʛʯ ʘʞʠʣ 

ʛװʡʮʵʪʛװװʣʩʵʥ. 
ɸʶʫʣʪʘʡ ʘʨʛʘ ʙʘʨʠʣ ʭʵʨʵʛʣʵʩʵʥ 

2 ʘʞʠʣʪʘʥ ʭʦʦʨʦʥʜʦʦ ʦʡʣʛʦʣʮʦʞ 

ʘʞʣʳʛ ʛװʡʮʵʪʛʵʵʛװʡ. 
ʍɸɹ-ʥ ʟʘʘʚʨʳʥ ñ....ʘʞʠʣʣʘʞ ʙʘʡʭ 

 ʝʜ ᴇʨʤʠʡʥ ʤʘʯʪʘʜ ʛʘʨʘʭʳʛװ

ʭʦʨʠʛʣʦʩʦʥ ñ ʟʘʘʣʪʳʛ ʟᴇʨʯʩᴇʥ 

2015.09.02 
 

ʎʦʭʠʛʜʩʦʥ 
  

ɿװװʥ ʵʛʤʠʡʥ 

ʜʘʣʜ ʭʫʛʘʨʘʣ 
 

 ʍɸɹʕɸ-ʥ ʠʥʞʝʥʝʨʠʡʥ ʘʞʣʳʛ ʭʘʚʩʨʘʥ 
ʛװʡʮʵʪʛʵʛʯ, ʟʘʩʚʘʨʳʥ ʤʘʩʪʝʨʳʥ ʰʫʫʜ 

ʭʷʥʘʣʪʳʥ ʜʦʦʨ ʵʢʩʢʘʚʘʪʦʨʳʥ ʤʘʰʠʥʯ, 

ᴇʨʤʠʡʥ ʪʫʩʣʘʭʫʫʜ ʛʘʥ ʭʦʦʣʦʡʥʫʫʜʳʛ ʯʠʨʯ 
ʰʠʣʞװװʣʵʭ ʘʞʣʳʛ ʭʠʡʞ ʵʭʵʣʩʵʥ. ɸʞʣʳʥ 

ʷʚʮʘʜ ʥʵʛ ʰʠʨʭʵʛ ʛʘʥ ʭʦʦʣʦʡʥ ʪᴇʛʩʛᴇʣ ʥʴ 

ʭʫʨʘʘʣʪʪʘʡ ʛʘʥ ʭʦʦʣʦʡʥʫʫʜʳʥ ʜʫʥʜ 
ʭʘʚʯʫʫʣʘʛʜʘʥ ʦʦʩʦʨʣʦʭ ʙʦʣʦʤʞʛװʡ ʙʘʡʩʘʥ 

ʪʫʣ ʫʛ ʛʘʥ ʭʦʦʣʦʡʥ ʥᴇʛᴇᴇ װʟװװʨʪ ʭʦʸʨ 

ʜʵʛʵʵʪʵʡ ʦʦʩʨʳʥ ʥʵʛ ʜʵʛʵʵʛ ʭʠʡʞ, ʭʦʸʨ ʜʘʭʴ 
ʜʵʛʵʵʥʜ ᴇᴇʨ ʛʦʛʮʦʦʪʦʡ ʦʦʩʨʳʥ ʭʦʸʨ װʟװװʨʠʡʛ 

ʥʴ ᴇʣʛᴇʥ ʙʵʭʣʵʵʜ, ʙʠʪװװ ʭʵʩʛʠʡʛ 

ʵʢʩʢʘʚʘʪʦʨʳʥ ʰʘʥʘʛʘʥʳ ʰװʜʵʥʜ ᴇʣʛᴇʥ ʯʠʨʯ 
ʰʠʣʞװװʣʵʭʵʵʨ ʙʦʣʩʦʥ ʙʘʡʥʘ.  ʕʢʩʢʘʚʘʪʦʨʦʦʨ 

ʫʛ ʛʘʥ ʭʦʦʣʦʡʛ ʯʠʨʵʭ װʡʣʜʵʣ ʭʠʡʞ ʙʘʡʭ װʝʜ 

ʛʘʥ ʭʦʦʣʦʡʥ װʟװװʨ ʥʴ ʟʵʨʛʵʣʜʵʵ ʙʘʡʩʘʥ ʛʘʥ 
ʭʦʦʣʦʡʥʜ ʪʵʵʛʣʵʩʥʵʵʩ ʥᴇʛᴇᴇ װʟװװʨ ʥʴ 

ʪʘʪʘʛʜʘʥ ʜʵʵʰ ᴇʨʛᴇʛʜᴇʞ 2 ʤʝʪʨ ʦʨʯʠʤ ʟʘʡʜ 

ʟʦʛʩʦʞ ʙʘʡʩʘʥ ʭװʥʠʡ ʟװʛʪ ʵʨʛʵʞ, ʛʘʥ 
ʭʦʦʣʦʡʥʜ ʮʦʭʠʛʜʦʭʦʦʩ ʟʘʡʣʩʭʠʡʥ ʪʦʥʛʦʡʥ 

ʫʨʘʛʰ ʘʣʭʩʘʥ ʥʴ ʵʢʩʢʘʚʘʪʦʨʳʥ ʤʘʰʠʥʯ 

ʵʢʩʢʘʚʘʪʦʨʳʥ ʰʘʥʘʛʳʛ ʙʫʫʣʛʘʭ װʡʣʜʣʠʡʛ 
ʵʭʵʣʩʵʥʪʵʡ ʪʘʘʨʯ ʜʦʦʰ ʙʫʫʞ ʙʘʡʩʘʥ ʛʘʥ 

ʭʦʦʣʦʡʥ ʪᴇʛʩʛᴇʣ ʭʵʩʵʛ ʪʫʩʣʘʭʳʥ ʟװװʥ ʤᴇʨᴇʥʜ 

ʮʦʭʠʥ ʛʵʤʪʵʵʩʵʥ.  

ɿʦʨʠʫʣʘʣʪʳʥ ʙʫʩ ʪʝʭʥʠʢʵʵʨ ᴇʨʛᴇʭ 
ʘʞʣʳʛ ʛװʡʮʵʪʛʵʩʵʥ. 

ʆʦʩʦʨʣʦʭ ʩʭʝʤʠʡʥ ʜʘʛʫʫ 

ʦʦʩʦʨʣʦʦʛװʡ. 
ɸʁ ʫʣʪʘʡ ʘʨʛʘ ʙʘʨʠʣ ʭʵʨʵʛʣʵʩʵʥ. 

ʆʦʩʦʨʣʦʛʯ ʘʶʫʣʛװʡ ʟʘʡ ʪʘʣʙʘʡʜ 

ʰʠʣʞʵʵʛװʡ ʙʘʡʭʘʜ ᴇʨʛᴇʭ װʡʣʜʣʠʡʛ 
ʛװʡʮʵʪʛʵʩʵʥ. 

ʆʦʩʦʨʣʦʛʯ ʦʦʩʦʨʣʦʭ ʵʨʵʭ װװʩʵʵʛװʡ 

ʙʘʡʭʘʜ ʘʞʠʣ ʛװʡʮʵʪʛʵʩʵʥ. 

2024.06.25 

 

ɸʢʢʫʤʣʷʪʦʨʳʥ 

ʭʘʛʘʨʭʘʡ װʩʵʨʩʵʥ 

  
  

ɹʘʨʫʫʥ ʥװʜʥʠʡ 

ʙʘʨʫʫʥ ʙʫʣʘʥ, 
ʟװװʥ ʭʘʮʘʨʪ 1-3 

ʤʤ-ʥ ʞʠʞʠʛ 

ʰʘʨʭ 
 

ʆɼʊ-ʜ 

ʪʦʦʮʦʚ 

 

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʫʩ ʟᴇᴇʭ ʘʚʪʦʤʘʰʠʥʳ 

ʘʢʢʫʤʣʷʪʦʨ ʮʵʥʵʛʛװʡ ʙʦʣʩʦʥ ʙʘ ʘʞʠʣʪʥʫʫʜ 

ʪװװʥʠʡʛ ʭʦʣʙʦʞ ʮʵʥʵʛʣʵʭ ʟʦʨʠʣʛʦʦʨ ᴇʨʤʠʡʥ 
ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʘʢʢʫʤʣʷʪʦʨʳʛ ʩʘʣʛʘʥ 

ʘʚʯ, ʟʘʩʚʘʨʳʥ ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʰʠʛʣʘʜʘʛ 27/24, 

24/24-ʠʡʥ ʪװʣʭװװʨװװʜʠʡʛ ʘʰʠʛʣʘʥ 
ʘʢʢʫʤʣʷʪʦʨʳʥ ʮʵʥʵʛʠʡʥ ʰʦʥʜ ʭװʨʛʵʭ װʝʜ 

ʙʦʛʠʥʦ ʭʦʣʙʦʣʪ װװʩʵʞ ʘʢʢʫʤʣʷʪʦʨ ʜʵʣʙʵʨʩʵʥ. 

ɼʵʣʙʵʨʵʣʪʵʵʨ ʮʦʦʥʦʛ ᴇʨᴇʤʜᴇʛʯʠʡʥ ʙʘʨʫʫʥ 
ʥװʜʥʠʡ ʙʘʨʫʫʥ ʙʫʣʘʥ, ʟװװʥ ʭʘʮʘʨʪ, ʮʦʦʥʦʛ 

ᴇʨᴇʤʜᴇʛʯʠʡʥ ʜʫʭ, ʭʘʮʨʳʥ ʟװװʥ ʪʘʣʜ 

ʘʢʢʫʤʣʷʪʦʨʳʥ ʛʵʨʥʠʡ ʭʵʩʛʠʡʥ ʭʵʣʪʵʨʭʠʡ 
 ,ʩʵʛʜʩʵʥ 1-3 ʤʤ-ʥ ʞʠʞʠʛ ʰʘʨʭװʩʵʨʯ ʟװ

ᴇʨʤʠʡʥ ʪʫʩʣʘʭʳʥ ʟװװʥ ʯʠʭ ʰʫʫʛʴʞ, ʩʦʥʩʛʦʣ 

ʙʫʫʨʩʘʥ.   

ɸʞʣʳʥ ʥʘʨʷʜ-ʜʘʘʣʛʘʚʘʨʪ 

ʪʫʩʛʘʘʛװʡ, ʛʘʨʳʥ װʩʵʛ ʟʫʨʘʘʛװʡ 

ʘʞʠʣ ʛװʡʮʵʪʛʵʩʵʥ. 
ɿʦʨʠʫʣʘʣʪʳʥ ʙʫʩ ʙʘʛʘʞ ʭʵʨʵʛʣʵʞ 

ʭʦʣʙʦʣʪ ʭʠʡʩʵʥ 

ɸʢʢʫʤʣʷʪʦʨʳʥ ʭʦʣʙʦʣʪ ʭʠʡʭ 
ʟʦʨʠʫʣʘʣʪʳʥ ʫʪʩʘʘʨ ʭʘʥʛʘʛʜʘʘʛװʡ 

ʄʵʜʣʵʛʛװʡ, ʯʘʜʚʘʨʛװʡ ʙʘʡʩʘʥ 

 

 



 
 

 

 

 

 

 ʆʉʆʃ ʕʈʉɼʕʃʀʁʅ ʊʆʍʀʆʃɼʃʋʋɼ, ʅᴆʃᴆᴆʃʃʀʁʅ ʍתʏʀʅ ɿתʁʃ 

2-ʈ ʍϭʉʅʕɻʊ. 
ʍװʯʠʥ ʟװʡʣ 2022 ʦʥ  2023 ʦʥ 2024 ʦʥ 

  

  
  

  

  
ʍɸɹʕɸ ïʥ ʘʶʫʣʪʘʡ ʪʦʭʠʦʣʜʦʣ 

ɸʞʠʣʪʘʥ ɹ-ʥ ᴇᴇʨʠʡʥ 

ʘʥʭʘʘʨʘʣ ʙʦʣʛʦʦʤʞʛװʡ 
 ʡʣʜʣʵʵʩ ʙʦʣʞ ᴇʨʤʠʡʥ ʩʫʤװ

ᴇʨʛᴇʣʪ ʙʫʫʣʛʘʣʪ ʭʠʡʞ ʙʘʡʭ 

ʘʞʣʳʥ ʷʚʮʘʜ ʩʫʤ ʙʘʨʠʛʯ 
ʭʘʚʯʘʘʨ ʣʫʫ ʛʘʨʘʘ ʭʠʡʞ 

ʭʫʨʫʫʛʘʘ ʪʘʩʪʫʫʣʘʭ ʭװʨʪʵʣ 

ʦʩʦʣ ʙʵʨʪʵʣʜ ᴇʨʪʩᴇʥ 

 

ɸʞʠʣʪʘʥ ɹ ï ʥ ᴇʨʤʠʡʥ 
ʜʵʵʞʠʡʥ ʛʘʥ ʪʘʪʣʘʛʘ ʮʦʦʥʦʛʦʦʩ 

ʜʵʵʞ ᴇʨʛᴇʞ ʙʘʡʭ ʷʚʮʘʜ ʛʘʥ 

ʪʘʪʣʘʛʘʘʩ ʛʘʨʘʘʨʘʘ ʙʘʨʴʞ 
ʙʘʨʫʫʥ ʛʘʨʳʥ ʩʘʨʚʫʫʥʜʘʘ 

ʙʵʨʪʵʣ ʛʵʤʪʵʣ ʘʚʩʘʥ 

  

ɸʞʠʣʪʘʥ ɹ-ʥ ᴆʨʤʠʡʥ ʥװװʜʵʣ 

ʩʫʫʜʘʣ ʭʠʡʞ ᴇʨʤʠʡʥ ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ ᴇʨᴇʤʜᴇʭ ʮʵʛ ʨװװ 

ʯʠʛʣװװʣʞ ʙʘʡʨʣʫʫʣʘʭ ʷʚʮʘʜ 

ʘʥʭʘʘʨʘʣ ʙʦʣʛʦʦʤʞʛװʡ װʡʣʜʣʵʵʩ 
ʙʦʣʞ  ʮʘʭʠʣʛʘʘʥʳ ᴇʥʜʨʠʡʥ  

ʰʫʛʘʤʜ ʭװʨʯ ʤʘʰ ʥʦʮʪʦʡ ʛʵʤʪʵʣ 

ʫʯʨʫʫʣʩʘʥ 

  
ᴆʨᴇʤʜʣᴇʛʠʡʥ ʤʘʰʠʥ ʤʝʭʘʥʠʟʤ 

ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠ  ʜʘʛʘʣʜʘʭ 

ʩʵʣʙʵʛ ʭʵʨʵʛʩʵʣ ʤʘʪʝʨʠʘʣ 

ᴆʨʤʠʡʥ ʭʦʰʫʫ ʤʫʫ 
ʪʘʘʨʫʫʭʘʥ ʭʘʪʫʫʣʛʳʥ 

ʭʵʤʞʵʵʥʜʵʵ ʪʦʭʠʨʦʭʛװʡ 

ʟᴇʨװװʪʵʡ  
  

 
ɼʵʵʞ ʙʘʨʠʛʯ ʤʫʫ ʭʘʪʫʫʣʘʛ 

ʠʭʪʵʡ ʜʵʵʞ ʮʦʭʠʞ ʘʚʘʭ 

ʭʦʦʨʦʥʜ ʭʘʛʘʨʯ ʙʫʪʨʘʭ ʛʵʭ 
ʤʵʪʯʠʣʵʥ  

ᴆʨʤʠʡʥ ʰʪʘʥʛ ʭʦʣʙʦʦʩ ʨʝʟʙɹʘ ʤʫʫ  
PQ HQ NQ  

ʍװʥʜʠʡʥ ʞʠʥ  ʟᴇʨװװʪʵʡ  

ʐʘʚʘʨ ʫʫʩʤʘʣ ʙʵʣʜʤʵʣװװʜ 
ʯʘʥʘʨʳʥ ʩʪʘʥʜʘʨʪ ʥʠʡʮʵʭʛװʡ 

ʫʣʤʘʘʩ ʭʵʨʵʛʣʵʵ ᴇʥʜᴇʨ ʯʘʥʘʨ ʤʫʫ  

  
  

  

  
ʋʫʣ ʛʝʦʣʦʛʠ ʙʘʡʛʘʣʠʡʥ ʩᴇʨᴇʛ 

ʭװʯʠʥ ʟװʡʣʩ 

  

ʕʨʜʵʥʵʪʠʡʥ ʦʚʦʦ ʦʨʜ 
ʭʘʡʛʫʫʣʳʥ ʮʦʦʥʦʛʪ 

ʙʵʭʵʣʛʵʵʥʠʡ ʷʥʜʘʥ ʭʵʜ 

ʭʵʜʵʥ ʮʦʦʥʦʛʪ ʩʫʛʘʣʞ 
ʯʘʜʘʭʘʘʨʛװʡ ʪʫʫʰ ʤʝʪʨʵʵʨ 

ʮʦʦʥʦʛ ʭʘʷʛʜʩʘʥ  

  

ʕʨʜʵʥʵʪʠʡʥ ʦʚʦʦ ʦʨʜ ʀʣ 
ʫʫʨʭʘʡ ʘʰʠʛʣʘʣʪʳʥ ʮʦʦʥʦʛʠʡʥ 

ʘʞʣʳʥ ʷʚʮʘʜ  

ɼʦʣʦʦ ʭʦʥʦʛʪ ʭʦʸʨ ʫʜʘʘ ʵʵʣʞʠʪ 
ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ   

ʋʣʤʘʘʩ ʥʫʨʘʣʪ ʠʭʪʵʡ ʙʫʪʘʨʭʘʡ 

ᴇʨᴇʤʜʣᴇʛʪ ʩᴇʨʛᴇᴇʨ ʥᴇʣᴇᴇʣᴇʭ   

ʕʨʜʵʥʵʪʠʡʥ ʦʶʫʪʳʥ ʦʨʜ ʭʘʛʘʨʘʣ 
ʙʫʪʘʨʭʘʡ ʘʥ ʮʘʚ ʠʭʪʵʡ ʫʩ 100% 

ʘʣʜʘʣʪʪʘʡ ʪʫʣ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʥ 

ʷʚʮʘʜ ʠʭʵʥʭ ʮʦʦʥʦʛ ʩʫʤ ʙʘʨʠʭ 
ʥʫʨʘʭ ʪʦʭʠʦʣʜʣʫʫʜ ʠʭ ʪʫʣʛʘʨʯ 

ʙʘʡʛʘʘ  

 

ɼʵʵʨʭ ʦʩʦʣ ʵʨʩʜʵʣʠʡʥ ʩʫʜʘʣʛʘʘʥʘʘʩ װʟʵʭʵʜ ʜʘʨʘʘʭ 

ʭװʯʠʥ ʟװʡʣʩ ʥᴇʣᴇᴇʣʞ ʙʘʡʥʘ ʛʵʞ װʟʵʞ ʙʘʡʥʘ. װתʥʜ: 

ʍװʥʠʡ ʭװʯʠʥ ʟװʡʣ: 

Å ɸʞʠʣʣʘʛʩʜʳʥ ʤʵʨʛʵʞʣʠʡʥ ʙʦʣʦʥ ʍɸɹʕɸ-ʥ 

ʤʵʜʣʵʛ, ʯʘʜʚʘʨ ʤʫʫ 

Å ɸʞʠʣʣʘʛʩʘʜ ʘʞʠʣʜʘʘ ʭʘʡʥʛʘ ʭʘʥʜʘʭ, 

ʘʥʭʘʘʨʘʣ ʩʵʨʵʤʞ ʘʣʜʘʭ  

Å ɸʞʠʣʣʘʛʩʘʜ ʘʞʠʣʜʘʘ ʷʜʨʘʭ, ʮʫʮʘʭ 

Å ʉʦʛʪʫʫʨʫʫʣʘʭ ʫʥʜʘʘ, ʵʤʠʡʥ ʪᴇʨʣʠʡʥ 

ʤʘʥʩʫʫʨʫʫʣʘʭ ʟװʡʣʠʡʥ ʭʵʨʵʛʣʵʵ 

Å ʍʫʚʮʘʩ, ʭʘʤʛʘʘʣʘʭ ʭʵʨʵʛʩʵʣ ᴇʤʩᴇᴇʛװʡʛʵʵʩ 

Å ʊʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ ʟʦʨʠʫʣʘʣʪʳʥ ʙʫʩʘʘʨ 

ʘʰʠʛʣʘʭ 

Å ʍʘʨʠʫʮʣʘʛʳʥ ʪʦʛʪʦʣʮʦʦ ʭʘʥʛʘʣʪʪʘʡ ʙʫʩ 

ʄʝʭʘʥʠʢ ʭװʯʠʥ ʟװʡʣ: 

Å ᴆʨᴇʤ ʪʝʭʥʠʢʠʡʥ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʵʣʵʛʜʵʣ 

Å ʄʘʰʠʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʭʵʪ ʘʯʘʘʣʘʣʪʘʡ 

ʘʞʠʣʣʘʭ 

Å ʊʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʭʠʡʮ ʪʦʥʦʛʣʦʣ ʤʫʫ 

Å ʊʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʟʘʩʚʘʨ, װʡʣʯʠʣʛʵʵ 

ʜʫʪʫʫ ʭʠʡʛʜʩʵʥ 

Å ʄʘʰʠʥ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʭʘʘʣʪ ʭʘʤʛʘʘʣʘʣʪ 

ʙʘʡʭʛװʡ ʵʚʜʵʨʩʵʥ ʜʫʪʫʫ 

Å ᴆʨʤʠʡʥ ʭʘʤʛʘʘʣʘʣʪʳʥ ʩʠʩʪʝʤ ʘʞʠʣʣʘʜʘʛʛװʡ 

ɸʚʩʪʨʘʣʠ ʫʣʩʳʥ ʭᴇʜᴇʣʤᴇʨʠʡʥ ʘʶʫʣʛװʡ ʙʘʡʜʘʣ, 

ʜװʨʵʤ ʞʫʨʤʳʥ ʪʫʨʰʣʘʛʘʘʩ װʟʵʭʵʜ ʍɸɹʕɸ-ʛ ʟᴇʨʯʩᴇʥ 

ʪʦʭʠʦʣʜʦʣʜ ʠʭʵʵʭʵʥ ʭʵʤʞʵʵʥʠʡ ʤᴇʥʛᴇʥ ʪʦʨʛʫʫʣʴ 

ʪᴇʣʜᴇʛ ʞʠʰʵʵ ʙʘʡʜʘʛ ʙʘʡʥʘ. װתʥʜ: ɸʚʩʪʨʘʣʠ ʫʣʩʘʜ 

ʍɸɹʕɸ-ʛ ʟᴇʨʯʩᴇʥʠʡ ʫʣʤʘʘʩ ʭװʥʠʡ ʘʤʴ ʥʘʩ ʭʦʭʠʨʩʦʥ 

ʙʦʣ: 

¶ ʂʦʤʧʘʥʠ 3 ʩʘʷ ʜʦʣʣʘʨ ʭװʨʪʵʣ ʪʦʨʛʫʫʣʴ,  

¶ ʂʦʤʧʘʥʠʡʥ ʫʜʠʨʜʣʘʛʘ ʙʦʣʦʥ ʍɸɹʕɸ-ʥ 

ʤʵʨʛʵʞʠʣʪʵʥʜ 600.000 ʭװʨʪʵʣ ʜʦʣʣʘʨʳʥ 

ʪʦʨʛʫʫʣʴ 5 ʭװʨʪʵʣ ʞʠʣ ʭʦʨʠʭ ʷʣ,  

¶ ɸʞʠʣʯʠʥ ʙʫʶʫ ʭʫʚʴ ʭװʥ 300.000 ʭװʨʪʵʣ 

ʜʦʣʣʘʨʳʥ ʪʦʨʛʫʫʣʴ 5 ʞʠʣ ʭװʨʪʵʣ ʭʦʨʠʭ ʷʣ  

ʍװʥʠʡ ʵʨװװʣ ʤʵʥʜʵʜ ʥʦʮʪʦʡ ʭʦʭʠʨʦʣ ʫʯʨʫʫʣʩʘʥ 

ʪʦʭʠʦʣʜʦʣʜ: 

¶ ʂʦʤʧʘʥʠ 1.5 ʩʘʷ ʜʦʣʣʘʨ ʭװʨʪʵʣ ʪʦʨʛʫʫʣʴ,  

¶ ʂʦʤʧʘʥʠʡʥ ʫʜʠʨʜʣʘʛʘ ʙʦʣʦʥ ʍɸɹʕɸ-ʥ 

ʤʵʨʛʵʞʠʣʪʵʥʜ 300.000 ʭװʨʪʵʣ ʜʦʣʣʘʨʳʥ 

ʪʦʨʛʫʫʣʴ 

¶ ɸʞʠʣʯʠʥ ʙʫʶʫ ʭʫʚʴ ʭװʥ 150.000 ʭװʨʪʵʣ 

ʜʦʣʣʘʨʳʥ ʪʦʨʛʫʫʣʴ 

ʍɸɹʕɸ-ʠʡʥ ʭʫʫʣʴ ʜװʨʤʠʡʛ ʟᴇʨʯʩᴇʥ ʟᴇʨʯʠʣ ʠʣʵʨʩʵʥ 

ʪʦʭʠʦʣʜʦʣʜ:  

¶ ʂʦʤʧʘʥʠʜ 500.000 ʜʦʣʣʘʨ 

¶ ʂʦʤʧʘʥʠʡʥ ʫʜʠʨʜʣʘʛʘ ʙʦʣʦʥ ʍɸɹʕɸ-ʥ 

ʤʵʨʛʵʞʠʣʪʵʥʜ 100.000 ʜʦʣʣʘʨ 

¶ ɸʞʠʣʯʠʥ ʙʫʶʫ ʭʫʚʴ ʭװʥʜ 50.000 ʜʦʣʣʘʨʳʥ 

ʪʦʨʛʫʫʣʴ ʥʦʛʜʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡʛʦʦʨ 

ʭʫʫʣʴʯʠʣʞ ᴇʛʩᴇʥ ʙʘʡʜʘʛ ʙʘʡʥʘ 

ɼʵʵʨʭʵʵʩ װʟʵʭʵʜ ʛʘʜʘʘʜʳʥ ʫʣʩ ʦʨʥʫʫʜ 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʶʫʣʛװʡ, ʘʞʠʣʣʘʛʘʘʥʜ ᴇʥʜᴇʨ 

ʭʘʨʠʫʮʣʘʛʳʥ ʤʝʭʘʥʠʟʤ װʡʣʯʠʣʜʵʛ ʙᴇʛᴇᴇʜ ʪʵʜʛʵʵʨ 

ʭʫʫʣʴ ʜװʨʤʠʡʥ ʪʘʣʘʘʨ ʤʵʜʵʵʣʵʣ ʩʫʨʪʘʣʯʠʣʛʘʘʛ ᴇʥʜᴇʨ 

ʪװʚʰʠʥʜ ʪʘʥʠʫʣʜʘʛ ʪʫʣ ᴇʨʤʠʡʥ ʢʦʤʧʘʥʠʫʜ 

ʭʘʨʠʫʮʣʘʛʘʛװʡ ʙʘʡʭ, ʍɸɹʕɸ-ʛ װʣ ʪʦʦʤʩʦʨʣʦʭ ʷʚʜʘʣ 

ʙʘʛʘ ʙʘʡʭ ʥʴ ʦʡʣʛʦʤʞʪʦʡ ʶʤ.  

 

ɼתɻʅʕʃʊ 

ʕʮʵʩʪ ʥʴ ʜװʛʥʵʭʵʜ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʩʘʣʙʘʨʪ ʛʘʨʯ 

ʙʘʡʛʘʘ ʦʩʦʣ ʵʨʩʜʵʣʠʡʥ ʰʘʣʪʛʘʘʥʫʫʜʳʛ ʜʘʨʘʘʭ 

ʙʘʡʜʣʘʘʨ ʪʘʡʣʙʘʨʣʘʞ ʙʦʣʦʭ ʶʤ. װתʥʜ: 

1. ɸʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ ʜװʨʵʤ ʞʫʨʤʳʥ 

ʛװʡʮʵʪʛʵʣʛװʡ ʙʘʡʜʘʣ: ɿʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ 

ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ ʜװʨʵʤ ʞʫʨʘʤ 

ʭʘʥʛʘʣʪʪʘʡ ʤᴇʨʜᴇʛʜᴇʭʛװʡ, ʘʞʠʣʯʠʜ 

ʪʵʜʛʵʵʨʠʡʛ װʣ ʪʦʦʤʩʦʨʣʦʭ, ʵʩʚʵʣ ʭʵʪ 



 
 

 

 

 

ʭʷʣʙʘʨʯʠʣʩʘʥ ʙʘʡʜʣʘʘʨ ʭʵʨʵʛʞװװʣʜʵʛ. ʄᴇʥ 

ʩʫʨʛʘʣʪ ʭʘʥʛʘʣʪʛװʡ ʙʘʡʭ, ʘʞʠʣʯʜʳʥ ʤʵʜʣʵʛ, 

ʜʘʜʣʘʛʘ ʜʫʪʘʛʜʘʣʪʘʡ ʙʘʡʞ ʙʦʣʥʦ. 

2. ʊʝʭʥʠʢʠʡʥ ʘʩʫʫʜʘʣ: ᴆʨᴇʤʜʣᴇʛʠʡʥ ʪʦʥʦʛ 

ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʙװʨʵʥ ʙװʪʵʥ ʙʘʡʜʘʣ, ʟʘʩʚʘʨ 

 ʡ ʭʠʡʛʜʵʭ, ʵʩʚʵʣװʡʣʯʠʣʛʵʵ, ʭʷʥʘʣʪ ʭʘʥʛʘʣʪʛװ

ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ ʙʫʨʫʫ ʘʰʠʛʣʘʭ ʥʴ ʦʩʦʣ 

ʛʘʨʘʭʘʜ ʭװʨʛʵʜʵʛ. ʊʝʭʥʠʢʠʡʥ ʥʘʡʜʚʘʨʪʘʡ 

ʘʞʠʣʣʘʛʘʘʥʘʘʩ װװʜʵʥ ʘʶʫʣʪʘʡ ʥᴇʭʮᴇʣ װװʩʵʞ 

ʙʦʣʦʭ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʘʞʠʣʯʜʳʥ ʘʤʴ ʥʘʩ, 

ʵʨװװʣ ʤʵʥʜʵʜ ʘʶʫʣ ʫʯʨʫʫʣʞ ʙʦʣʥʦ. 

3. ɸʞʠʣʣʘʭ ʥᴇʭʮᴇʣ: ᴆʨᴇʤʜʣᴇʛʠʡʥ ʛʘʜʘʘʜ 

ʦʨʯʠʥ ʥʴ ʤᴇʥ ʘʶʫʣʪʘʡ ʦʨʯʥʳʛ װװʩʜʵʛ. 

ʊʫʭʘʡʣʙʘʣ, ʛʘʟʘʨ ʜʦʦʨʭ ᴇʨᴇʤʜʣᴇʛ, ʫʫʨ 

ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪ, ʛʘʟʘʨ ʭᴇʜʣᴇʣʪ ʟʵʨʵʛ 

ʙʘʡʛʘʣʠʡʥ ʭװʯʠʥ ʟװʡʣʩ, ʤᴇʥ ʘʞʠʣʣʘʭ ʦʨʯʥʳ 

ʭװʥʜ ʥᴇʭʮᴇʣ ʥʴ ʦʩʦʣ ʘʚʘʘʨ ʛʘʨʘʭ ʰʘʣʪʛʘʘʥ 

ʙʦʣʜʦʛ. 

4. ɸʞʠʣʯʜʳʥ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ ʩʦʸʣ: 

ɸʞʠʣʯʜʳʥ ʭʘʨʠʫʮʣʘʛʘʛװʡ, ʭʵʪ ʭʫʨʜʘʥ ʭʠʡʭ, 

ʘʶʫʣʛװʡ ʙʘʡʜʣʳʛ ʘʥʭʘʘʨʘʭʛװʡ ʘʞʠʣʣʘʭ ʟʵʨʵʛ 

ʥʴ ʦʩʦʣ ʘʚʘʘʨ ʛʘʨʘʭʘʜ ʭװʨʛʵʜʵʛ. ʍʘʤʪʨʘʥ 

ʘʞʠʣʣʘʭ ʩʦʸʣ, ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʛ ʵʨʭʵʤʣʵʥ 

ʘʞʠʣʣʘʭʳʥ ʯʫʭʘʣ ʰʘʘʨʜʣʘʛʘ ʙʠʡ. 

5. ʄʵʨʛʵʞʣʠʡʥ ʙʦʣʦʥ ʪʫʨʰʣʘʛʘʪʘʡ 

ʭװʤװװʩʠʡʥ ʜʫʪʘʛʜʘʣ: ɿʘʨʠʤ װʝʜ, 

ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʠʣʜ ʰʘʘʨʜʣʘʛʘʪʘʡ 

ʤʵʨʛʵʞʣʠʡʥ ʭװʥ, ʪʫʨʰʣʘʛʘʪʘʡ ʘʞʠʣʯʜʳʥ 

ʭʦʤʩʜʦʣ ʙʘʡʞ ʙʦʣʥʦ. ʕʥʵ ʥʴ ʘʞʠʣʪʥʳ 

ʘʶʫʣʛװʡ ʙʘʡʜʘʣʜ ʩᴇʨᴇʛ ʥᴇʣᴇᴇ װʟװװʣʞ, ʦʩʦʣ 

ʛʘʨʘʭ ʤʘʛʘʜʣʘʣ ʥʵʤʵʛʜʜʵʛ. 

6. ʊᴇʩʚʠʡʥ ʙʦʣʦʥ ʮʘʛ ʭʫʛʘʮʘʘʥʳ 

ʭʷʟʛʘʘʨʣʘʣʪ: ɿʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ ʪᴇʩᴇʚ, 

ʭʫʛʘʮʘʘʥʳ ʜʫʪʘʛʜʘʣ ʥʴ ʘʶʫʣʛװʡ 

ʘʞʠʣʣʘʛʘʘʥʳ ʩʪʘʥʜʘʨʪʳʛ ʙʫʫʨʫʫʣʞ, 

ʟᴇʚʣᴇʛᴇᴇ, ʰʘʣʛʘʣʪ, ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ 

ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵʛ ʦʨʭʠʛʜʫʫʣʜʘʛ. 

ʕʜʛʵʵʨ ʙװʭ ʭװʯʠʥ ʟװʡʣʩ ʥʴ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ 

ʜװʨʵʤ ʞʫʨʤʳʥ ʭʵʨʵʛʞʠʣʪʵʜ ʥᴇʣᴇᴇʣʞ, ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʦʩʦʣ ʘʚʘʘʨʪ ʭװʨʛʵʜʵʛ. ʆʩʦʣ ʛʘʨʘʭʘʘʩ ʫʨʴʜʯʠʣʘʥ 

ʩʵʨʛʠʡʣʵʭʠʡʥ ʪʫʣʜ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ ʩʦʸʣʳʛ ʙװʭ 

ʪװʚʠhʥʜ ʩʘʡʞʨʫʫʣʘʭ, ʘʞʠʣʯʜʳʛ ʙʘʡʥʛʘ ʩʫʨʛʘʭ, 

ʘʶʫʣʛװʡ ʙʘʡʜʣʳʛ ʪʘʩʨʘʣʪʛװʡ ʭʷʥʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  
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ᴇʨᴇʤʜʣᴇʛʠʡʥ ʩʘʣʙʘʨʳʥ ʪʫʣʛʘʤʜʩʘʥ ʘʩʫʫʜʣʫʫʜ,  

ᴆʨᴇʤʜʣᴇʛʠʡʥ ʘʶʫʣʛװʡ ʙʘʡʜʘʣ, ʰʠʡʜʚʵʨʣʵʭ ʘʩʫʫʜʣʫʫʜ,  
2010 ʦʥ 

[5] ɻʝʦʣʦʛʠ ʭʘʡʛʫʫʣʳʥ ʘʞʠʣʜ ʤᴇʨʜᴇʭ ʘʶʫʣʛװʡ 

ʘʞʠʣʣʘʛʘʘʥʳ ʥʵʛʜʩʵʥ ʜװʨʵʤ 

 
 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 



 
 

 

 

 

ᴆʅɼᴆʈ ʊɽʍʅʆʃʆɻʀʁʅ ʊתתʍʀʁ ʕɼ ɹʆʃʆʍ ɻʈɸʌʀʊʓʅ ʍɸʁɻʋʋʃ, 

ʍתɼʕʈɾʀʃʊʀʁʅ ʉʋɼɸʃɻɸɸ 

ɻװʨʜʦʨʞʠʡʥ ɸɿɾɸʈɻɸʃ1, ɹʦʣʜʙʘʘʪʘʨʳʥ ʕʅʍɾɸʈɻɸʃ2, ɼʘʰʮʵʨʵʥʛʠʡʥ ʍɸʐɹɸʊ3 
2 ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ, ɻʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ ʩʫʨʛʫʫʣʴ 

ʍʦʣʙʦʦ ʙʘʨʠʭ ʟʦʭʠʦʛʯʠʡʥ ʠ-ʤʵʡʣ: azaageo2012@gmail.com 

 

ʆʈʐʀʃ 

ɼʵʣʭʠʡʥ ʭװʥ ʘʤʳʥ ʭʫʨʜʘʮʪʘʡ ᴇʩᴇʣʪ, ʰʠʥʞʣʵʭ 

ʫʭʘʘʥ, ʪʝʭʥʦʣʦʛʠʡʥ װʩʨʵʥʛװʡ ʭᴇʛʞʠʣʪʵʡ 

ʭʦʣʙʦʦʪʦʡʛʦʦʨ ʠʨʵʵʜװʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʪʦʛʪʚʦʨʪʦʡ 

ʭᴇʛʞʠʣ ʯʫʭʣʘʘʨ ʪʘʚʠʛʜʘʞ ʙʘʡʛʘʘ ᴇʥᴇᴇ װʝʜ ʟʘʨʠʤ 

ʘʰʠʛʪ ʤʘʣʪʤʘʣʫʫʜʳʥ ʦʜʦʦ ʙʘʡʛʘʘ ʥᴇᴇʮ, 

ʥʠʡʣװװʣʵʣʪʠʡʥ ʭʵʤʞʵʵ ʥʴ ʵʨʵʣʪʠʡʛ ʭʘʥʛʘʞ ʯʘʜʘʭʛװʡ 

ʭʵʤʞʵʵʥ ʭװʨʵʵʜ ʙʘʡʥʘ (ʍʘʰʙʘʪ., 2022). ʕʜʛʵʵʨ 

ʥʠʡʣװװʣʵʣʪʠʡʥ ʭʵʤʞʵʵ ʥʴ ʵʨʵʣʪʠʡʛ ʭʘʥʛʘʞ ʯʘʜʘʭʛװʡ 

ʙʘʡʛʘʘ ʵʜʛʵʵʨ ʘʰʠʛʪ ʤʘʣʪʤʘʣʫʫʜʳʛ ñʂʨʠʪʠʢʘʣ 

ʤʠʥʝʨʘʣò ʛʵʞ ʥʵʨʣʵʥ ʙװʩ ʥʫʪʘʛ, ʫʣʩ ʦʨʥʫʫʜ ʦʥʮʛʦʡ 

ʘʥʭʘʘʨʘʣ ʭʘʥʜʫʫʣʘʥ ʩʫʜʘʣʞ ʙʘʡʥʘ. 

ɼʵʣʭʠʡʥ ʭװʥ ʘʤʳʥ ᴇʩᴇʣʪ, ʪʝʭʥʦʣʦʛʠʡʥ ʭʫʨʜʘʮʪʘʡ 

ʭᴇʛʞʠʣ, ʥʠʡʛʵʤ ʫʣʩ ʪᴇʨʠʡʥ ʙʘʡʜʘʣʪʘʡ ʭʦʣʙʦʦʪʦʡʛʦʦʨ 

ᴇʥʜᴇʨ ʪʝʭʥʦʣʦʛʠʜ ʘʰʠʛʣʘʜʘʛ ʵʨʜʵʩ, ʪװװʭʠʡ ʵʜʠʡʥ 

ʥʠʡʣװװʣʵʣʪ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ʭʷʤʨʘʣʜ ʦʨʦʦʜ ʙʘʡʥʘ. 

ʕʥʵ ʥʴ ʥʵʛ ʟʘʭ ʟʵʵʣʵʵʩ ʭʵʪ ʭʘʤʘʘʨʘʣʪʘʡ ʙʦʣʞ ʙʘʡʛʘʘ 

ʥʴ ᴇʥʜᴇʨ ʭᴇʛʞʠʣʪʵʡ ʛʵʛʜʵʭ װʡʣʜʚʵʨʣʵʣ ʭᴇʛʞʩᴇʥ ʫʣʩ, 

ʦʨʥʫʫʜʳʥ ʭʫʚʴʜ ʪʫʣʛʘʤʜʩʘʥ ʘʩʫʫʜʘʣ ʙʦʣʞ ʙʘʡʥʘ.  

ʕʨʩʜʵʣʪ ʭװʯʠʥ ʟװʡʣװװʜʠʡʛ ʪʦʦʮʦʦʣʩʥʦʦʨ 

ñʢʨʠʪʠʢʘʣ ʤʠʥʝʨʘʣò (ʤʠʥʝʨʘʣ, ʪװװʭʠʡ ʵʜ ʛʵʞ ʯ 

ʥʵʨʣʵʞ ʙʘʡʥʘ) ʛʵʜʵʛ ʦʡʣʛʦʣʪʳʛ ɽʚʨʦʧʳʥ ʭʦʣʙʦʦʥʳ 

ʛװʡʮʵʪʛʵʭ ʙʘʡʛʫʫʣʣʘʛʘ ʙʦʣʦʭ ɽʚʨʦʧʳʥ ʢʦʤʠʩʩ 

(European Commission) ʘʥʭ ʙʠʡ ʙʦʣʛʦʞ 2011 ʦʥʜ 

ʘʥʭʥʳ 14 ʤʝʪʘʣʣʳʥ ʞʘʛʩʘʘʣʪʳʛ ʛʘʨʛʘʞ ʟʘʨʣʘʩʘʥ. 

ɸʥʭ ɽʚʨʦʧʳʥ ʭʦʣʙʦʦʥʳ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʢʦʤʠʩʩʦʦʩ 

ʛʘʨʛʘʩʘʥ ʛʨʘʬʠʢʪ װʟװװʣʩʥʵʵʨ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʘʯ 

ʭʦʣʙʦʛʜʦʣ ʥʴ >5.0 ʠʭ, ʥʠʡʣװװʣʵʣʪʠʡʥ ʵʨʩʜʵʣ >1.0 ʠʭ 

ʘʰʠʛʪ ʤʘʣʪʤʘʣʫʫʜʳʛ ñʂʨʠʪʠʢʘʣ ʤʠʥʝʨʘʣò ʛʵʩʵʥ 

ʘʥʛʠʣʘʣʜ ʦʨʫʫʣʩʘʥ ʙʘʡʜʘʛ.  

ɽʚʨʦʧʳʥ ʭʦʣʙʦʦ ʜʵʵʨʭ ʞʘʛʩʘʘʣʪʳʛ 2014 (20), 2017 

(27), 2020 (30), 2023 ʦʥʫʫʜʘʜ ᴇʨʛᴇʪʛᴇʥ ʰʠʥʵʯʠʣʩʥʵʵʨ 

ʫʛ ʞʘʛʩʘʘʣʪʘʜ 34 ʵʣʝʤʝʥʪ, ʵʨʜʵʩ, ʪװװʭʠʡ ʵʜ ʦʨʦʭ 

ʙᴇʛᴇᴇʜ ɸʅʋ, ʂʘʥʘʜ, ɸʚʩʪʨʘʣʠ, ʗʧʦʥ ʟʵʨʵʛ ʥʠʡʛʵʤ 

ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭᴇʛʞʣᴇᴇʨ ʪʵʨʛװװʣʞ ʙʘʡʛʘʘ ʫʣʩ ʦʨʥʫʫʜ 

ʪʫʭʘʡ ʙװʨ ᴇᴇʨ ᴇᴇʨʠʡʥ ʦʥʮʣʦʛʠʡʛ ʪʫʩʛʘʩʘʥ 

ʞʘʛʩʘʘʣʪʫʫʜʳʛ ʛʘʨʛʘʩʘʥ (1-ʨ ʟʫʨʘʛ).  

ɼʵʣʭʠʡʥ ʪʝʭʥʠʢ-ʪʝʭʥʦʣʦʛʠ װʡʣʜʚʵʨʣʵʣʠʡʥ ʟʘʭ 

ʟʵʵʣʜ ʛʨʘʬʠʪ ʥʴ ᴇʥʜᴇʨ ʪʝʭʥʦʣʦʛʠʡʥ ʪװװʭʠʡ ʵʜʠʡʥ 

ʪʵʨʛװװʣʵʭ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʵʛʥʵʵʥʜ ʦʨʩʦʥ ʙʘ 2035 

ʦʥ ʭװʨʪʵʣʭ ʭʫʛʘʮʘʘʥʜ 500% ᴇʩᴇʣʪʪʵʡ ʙʘʡʭʳʛ 

ʩʫʜʘʣʛʘʘʛʘʘʨ ʪʦʛʪʦʦʩʦʥ ʙʘʡʜʘʛ (1-ʨ ʟʫʨʘʛ) .  

 
1-ʨ ʟʫʨʘʛ. ɸʅʋïr ʥ ʢʨʠʪʠʢʘʣ ʤʠʥʝʨʘʣʫʫʜʳʥ ʤʘʪʨʠʮ (U.S.Department of energy., 2023) 

 

ʄʦʥʛʦʣ ʦʨʥʳ ʛʨʘʬʠʪʳʥ ʩʫʜʘʣʛʘʘʥʳ ᴇʥᴇᴇʛʠʡʥ 

ʙʘʡʜʘʣ 

ʄʦʥʛʦʣ ʦʨʥʳ ʭʫʚʴʜ 2024 ʦʥʳ ʙʘʡʜʣʘʘʨ ʥʠʡʪ 10 

ʦʨʜ 100 ʦʨʯʠʤ ʠʣʨʵʣ ʪʦʛʪʦʦʛʜʦʦʜ ʙʘʡʛʘʘ ʙʦʣʦʚʯ 

ʦʣʙʦʨʣʦʣʪ ʷʚʫʫʣʞ ʫʫʨʭʘʡ ʩʫʜʘʣʛʘʘʥʳ ᴇʥᴇᴇʛʠʡʥ 

ʪᴇʚʰʠʥʜ ʙʘʡʭʛװʡ (2-ʨ ʟʫʨʘʛ).   

ʆʦʨʮʦʛ-ʆʚʦʦ ʪʘʣʙʘʡ ʥʴ ɼʫʥʜʛʦʚʴ ʘʡʤʛʠʡʥ 

ɹʘʷʥʞʘʨʛʘʣʘʥ, ᴆʥʜᴇʨʰʠʣ ʩʫʤʜʳʥ ʥʫʪʛʠʡʛ ʜʘʤʥʘʥ 

ʙʘʡʨʣʘʥʘ. ʊʘʣʙʘʡ ʥʴ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʦʩ ʟװװʥ ʫʨʘʰ 

230 ʢʤ, ʏʦʡʨ ʭʦʪʦʦʩ ʙʘʨʫʫʥ ʫʨʘʛʰ 90 ʢʤ, 

ɹʘʷʥʞʘʨʛʘʣʘʥ ʩʫʤʳʥ ʪᴇʚᴇᴇʩ ʟװװʥ ʫʨʘʛʰ 30 ʢʤ ʟʘʡʜ 

ʪʫʩ ʪʫʩ ʦʨʰʠʥʦ. 

ʉʫʜʘʣʛʘʘʥʳ ʦʙʴʝʢʪ ʙʦʣʦʭ ʆʦʨʮʦʛ ʦʚʦʦ ʪʘʣʙʘʡʜ 

ʪʝʢʪʦʥʠʢ, ʛʝʦʣʦʛʠʡʥ ʟʫʨʘʛʣʘʣ, ʤʝʪʘʣʣʦʛʝʥʠʡ 

ʯʠʛʣʵʣʵʵʨ ʦʣʦʥ ʪᴇʨʣʠʡʥ ʩʵʜʵʚʯʠʣʩʵʥ ʩʫʜʘʣʛʘʘʥʳ 

ʘʞʣʫʫʜ ʭʠʡʛʜʵʞ ʙʘʡʩʘʥ ʙʦʣʦʚʯ ᴇʤʥᴇʭ ʘʞʣʫʫʜʘʜ 

ʛʨʘʬʠʪ ʠʣʨװװʣʵʛʜʵʞ ʙʘʡʛʘʘʛװʡ. ʍʘʨʠʥ ʪʘʣʙʘʡʜ 2019 

ʦʥʜ ʷʚʫʫʣʩʘʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʘʘʨ 2-3 ʤ ï ʠʡʥ 

ʟʫʟʘʘʥʪʘʡ, ʛʨʘʬʠʪʳʥ 2-7% - ʠʡʥ ʜʫʥʜʘʞ ʘʛʫʫʣʛʘʪʘʡ 

ʙʠʝʪʠʡʛ ʰʠʥʵʵʨ ʠʣʨװװʣʩʵʥ.  

ɻʨʘʬʠʪʳʥ ʭʵʨʵʛʣʵʵ ᴇʜʨᴇᴇʩ ᴇʜᴇʨʪ ᴇʩᴇʥ ʥʵʤʵʛʜʵʞ 

ʙʘʡʛʘʘ ᴇʥᴇᴇ װʝʜ ʄʦʥʛʦʣ ʦʨʦʥʜ ʪʦʛʪʦʦʛʜʦʦʜ ʙʘʡʛʘʘ 

ʛʨʘʬʠʪʳʥ ʦʨʜ, ʠʣʨʵʣװװʜʠʡʛ ʥʘʨʠʡʚʯʣʘʥ ʩʫʜʘʣʞ 

ʥᴇᴇʮʠʡʛ ᴇʩʛᴇʭ ʥʴ ʥʵʥ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. ʗʣʘʥʛʫʷʘ 



 
 

 

 

 

ʗʧʦʥ, ʉʦʣʦʥʛʦʩ, ɸʅʋ ʛʵʭ ʤʵʪ ʪʝʭʥʦʣʦʛʠ ᴇʥʜᴇʨ 

ʭᴇʛʞʩᴇʥ ʦʨʥʫʫʜʳʥ ʛʦʣ ʥʠʡʣװװʣʵʛʯ ʙʦʣʞ ʙʘʡʛʘʣʴʜ 

ʵɻ ʣʪʵʡ ʥʦʛʦʦʥ ʪʝʭʥʦʣʦʛʠʡʛ ʭᴇʛʞװװʣʵʭʵʜ ʭʫʚʴ 

ʥʵʤʨʵʵ ʦʨʫʫʣʘʭ ʥʴ ʯʫʭʘʣ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʙʘʡʥʘ 

(ɹʘʪ-ʕʨʜʵʥʵ., 2023) 

 
2-ʨ ʟʫʨʘʛ. ʄʦʥʛʦʣ ʦʨʥʳ ʛʨʘʬʠʪ ʦʨʜ ʠʣʨʵʣϮϮʜʠʡʥ ʪʘʨʭʘʣmʳʥ ʟʫʨʘʛ 

ʊʘʣʙʘʡʥ ʛʝʦʣʦʛʠʡʥ ʪʦʛʪʦʮ 

ʆʦʨʮʦʛ ʆʚʦʦ ʪʘʣʙʘʡ ʥʴ ʮʵʨʜʠʡʥ ʏʦʡʨʳʥ ʜʝʧʨʝʩʩʠʡʥ 

ʭʘʞʫʫ ʪװʨװװ ʧʘʣʝʦʟʦʡʥ ʛʨʘʥʠʪʦʠʜʳʥ ʜʵʵʜ ʭʵʩʵʛʪ 

ʪʦʤʦʦʭʦʥ ʘʛʫʫʣʘʛʯ ʯʫʣʫʫʣʘʛ ʜʦʪʦʨ ʙʘʡʨʰʜʘʛ. ʕʥʵʭװװ 

ʘʛʫʫʣʘʛʯ ʯʫʣʫʫʣʘʛ ʥʴ ʜʵʵʜ ʧʨʦʪʝʨʦʟʦʡʥ ʪʫʥʘʤʘʣ-

ʤʝʪʘʤʦʨʬ ʯʫʣʫʫʣʛʘʘʩ ʪʦʛʪʜʦʛ. ɼʵʵʜ ʧʨʦʪʝʨʦʟʦʡʥ 

ʥʘʩʥʳ ʪʫʥʘʤʘʣ-ʤʝʪʘʤʦʨʬ ʙʘ ʠʥʪʨʫʟʠʚ ʯʫʣʫʫʣʛʠʡʥ 

ʭʠʣ ʟʘʘʛ ʪʦʜʦʨʭʦʡ, ʪװʨʵʛʜʩʵʥ ʙʘʡʜʘʛ (3-ʨ ʟʫʨʘʛ).  

ɿʫʨʘʛʣʘʣʳʥ ʤʘʨʰʨʫʪ ʙʦʣʦʥ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʥ 

 ʥʜʩʵʥ ʜʵʵʨ ʩʫʜʘʣʛʘʘʥʳ ʪʘʣʙʘʡʜ ʪʦʛʪʦʦʛʜʩʦʥ ʛʨʘʬʠʪװ

ʥʴ ʍᴇʭ-ʆʚʦʦʪ ʬʦʨʤʘʮ (NP-ắ ho) ï ʠʡʥ ʭʘʨ ᴇʥʛʠʡʥ 

ʥʠʤʛʵʥ ʭʫʫʜʘʩʣʘʛ ʘʭʠʫʨʣʘʛ ʟʘʥʘʨ, ʘʣʝʚʨʦʣʠʪ ʙʦʣʦʥ 

ʘʨʛʠʣʣʠʪʪʘʡ ʦʨʦʥ ʟʘʡʥ ʭʘʤʘʘʨʘʣʪʘʡ ʪʦʛʪʦʦʛʜʜʦʛ.  

 
3-ʨ ʟʫʨʘʛ. ʆʦʨʮʦʛ ʆʚʦʦ ʪʘʣʙʘʡʥ ʛʝʦʣʦʛʠʡʥ ʟʫʨʘʛ  

 

˻ͦͪͼ͎ͦ-˻͍ͦͦ ͭ͊ ͚͋͊͡ 


