
 

1 

  



 

2 

 

 

ISSN 1560 - 8794 

 

       

 

 

 

 

ʆʖʋʊʅʓ ʕʈɼʕʄ ʐʀʅɾʀʃɻʕʕʅʀʁ 

ɹɸɻɸ ʍʋʈʃʓʅ ʕʄʍʕʊɻʕʃ 

 

ʄʦʥʛʦʣ ʫʣʩʘʜ ʦʨʯʠʥ ʮʘʛʠʡʥ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ װװʩʛʵʥ ʙʘʡʛʫʫʣʘʛʜʩʘʥʳ 100 ʞʠʣʠʡʥ ʦʡ, ʋʫʣ ʫʫʨʭʘʡʥ 
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ᴆʄʅᴆʍ תɻ 

ʄʦʥʛʦʣ ʫʣʩʘʜ ʦʨʯʠʥ ʮʘʛʠʡʥ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ װװʩʛʵʥ ʙʘʡʛʫʫʣʘʛʜʩʘʥʳ 100 ʞʠʣʠʡʥ 

ʦʡ, ʋʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʳʥ ʜʵʵʜ ʙʦʣʦʚʩʨʦʣʪʦʡ װʥʜʵʩʥʠʡ ʤʵʨʛʵʞʠʣʪʵʥ ʙʵʣʪʛʵʞ ʵʭʵʣʩʥʠʡ 

50 ʞʠʣʠʡʥ ʦʡ, ʄʦʥʛʦʣʳʥ ʫʫʨʭʘʡʯʜʳʥ ᴇʜᴇʨʪ ʟʦʨʠʫʣʘʥ ʆʶʫʪʥʳ ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ 

ʙʘʛʘ ʭʫʨʘʣ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʛʜʘʞ ʙʘʡʥʘ. ʊʫʩ ʭʫʨʘʣʜ ʫʫʣ ʫʫʨʭʘʡʥ ʘʰʠʛʣʘʣʪʳʥ ʪʝʭʥʦʣʦʛʠ, 

ʛʝʦʪʝʭʥʠʢ, ʤʝʥʝʞʤʝʥʪ, ʤʘʨʢʰʝʡʜʝʨ ʙʦʣʦʥ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʙʘʷʞʫʫʣʘʣʪ, 

ʙʦʣʦʚʩʨʫʫʣʘʣʪ, ʫʫʣ ʫʫʨʭʘʡʥ ʤʘʰʠʥ ʪʦʥʦʛ, ʪᴇʭᴇᴇʨᴇʤʞ, ʮʘʭʠʣʛʘʘʥ, ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ 

ʘʰʠʛʣʘʣʪ,  ʭᴇʜᴇʣʤᴇʨʠʡʥ ʘʶʫʣʛװʡ ʙʘʡʜʘʣ, ʵʨװװʣ ʘʭʫʡ, ʫʫʣ ʫʫʨʭʘʡʥ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ 

ʯʠʛʣʵʣʵʵʨ ʥʠʡʪ ʙʘʢʘʣʘʚʨʳʥ ʪװʚʰʠʥʜ 23, ʤʘʛʠʩʪʨʳʥ ʪװʚʰʠʥʜ  11, ʜʦʢʪʦʨʳʥ ʪװʚʰʠʥʜ 16 

ᴇʛװװʣʵʣ, ʠʣʪʛʵʣʠʡʛ ʠʨװװʣʩʵʥ ʙᴇʛᴇᴇʜ ʪʵʜʛʵʵʨʠʡʛ ʦʶʫʪʥʳ ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʙʘʛʘ 

ʭʫʨʣʳʥ ʵʤʭʵʪʛʵʣʜ ʥʵʛʪʛʵʥ ʭʵʚʣװװʣʞ ʙʘʡʥʘ. ʋʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠ, ʠʣ ʫʫʨʭʘʡʥ ʪᴇʣᴇʚʣᴇʣʪ, 

ʯʫʣʫʫʣʛʠʡʥ ʩʫʜʘʣʛʘʘ, ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ ʩʫʜʘʣʛʘʘ, װʡʣʜʚʵʨʣʵʣʠʡʥ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘ, 

ʵʨװװʣ ʘʭʫʡ, ʫʫʨʭʘʡʥʫʫʜ ʜʘʭʴ ʦʚʦʦʣʛʦ, ʘʞʣʳʥ ʙʦʣʦʥ ʘʞʣʳʥ ʙʫʩ ʙװʩʠʡʥ ʪʦʛʪʚʦʨʞʠʣʪ, 

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

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

ʙװʪʵʵʣװװʜ ʵʥʵʭװװ ʵʤʭʵʪʛʵʣʜ ʪʫʩʛʘʛʜʩʘʥ.  

ʕʨʜʵʤ ʰʠʥʞʠʣʛʵʵ, װʡʣʜʚʵʨʣʵʣʠʡʥ ʦʣʦʥ ʪʘʣʪ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʰʠʥʞʠʣʛʵʵ, ʩʫʜʘʣʛʘʘ 

ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʥ ʯʠʛʣʵʣʵʵʨ ʦʶʫʪʥʫʫʜ, ʵʨʜʵʤʪʵʜ ʤʵʨʛʵʞʠʣʪʵʥ ʥʘʨʳʥ ᴇʤʥᴇ 

ʜʵʚʰװװʣʵʛʜʵʞ ʙʫʡ ʘʩʫʫʜʣʫʫʜ ʙʘʡʛʘʘ ʙʦʣʦʚʯ ʥʠʡʛʤʠʡʥ ʟʘʭʠʘʣʛʘ, ʵʨʵʣʪ ʭʵʨʵʛʮʵʵʥʠʡ 

ʪʘʣʘʘʩ ʭʘʥʛʘʣʪʪʘʡ ʙʫʩ ʙʘʡʛʘʘʛ ʪʵʤʜʵʛʣʵʭ ʥʴ ʟװʡʪʵʡ ʛʵʞ װʟʣʵʵ.  

ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʪᴇʨʠʡʥ ᴇʤʯʠʪ ʫʫʣ ʫʫʨʭʘʡʥ ʪʦʤʦʦʭʦʥ װʡʣʜʚʵʨװװʜʵʜ ʵʨʜʵʤ 

ʩʫʜʣʘʣʳʥ ʵʨʵʣʪ ʙʘʡʚʯ, ʪʵʜʛʵʵʨʠʡʛ ʛʘʨʜʘʥ ʛװʡʮʵʪʛʵʭ ʙʦʣʦʤʞ ʥᴇʭʮᴇʣ ʥʴ ʪᴇʨʠʡʥ ᴇʤʯʠʡʥ 

ʠʭ ʩʫʨʛʫʫʣʠʫʜ, ʪװװʥʠʡ ʙװʨʵʣʜʵʭװװʥʠʡ ʥʵʛʞװװʜ, ʦʶʫʪʥʫʫʜ, ʵʨʜʵʤʪʜʠʡʥ ʭʫʚʴʜ װʥʜʩʵʥʜʵʵ 

ʭʘʘʛʜʤʘʣ ʙʘʡʥʘ. ʕʥʵ ʥʴ ñʊʝʥʜʝʨʠʡʥ ʪʫʭʘʡ ʭʫʫʣʴò-ʠʡʥ ʟʦʭʠʮʫʫʣʘʣʪʳʥ ʟʘʨʠʤ ʟʘʘʣʪ 

ñתʡʣʜʚʵʨʣʵʣ-ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵò-ʥʠʡ ʘʞʣʳʛ ʭʦʣʙʦʭ ʙʫʩ ʩʘʣʛʘʭ ʥᴇʭʮᴇʣ ʙʦʣʩʦʥʳʛ, ʤᴇʥ 

ʦʶʫʪʥʫʫʜ װʡʣʜʚʵʨװװʜʵʜ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ ʭʠʡʭ ʙʦʣʦʤʞ ʭʦʤʩ ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. 

ʀʡʤʵʵʩ ʦʶʫʪʥʫʫʜ, ʵʨʜʵʤʪʵʥ ʩʫʜʣʘʘʯʠʜ ʩʫʜʣʘʭ ʘʩʫʫʜʣʫʫʜʳʥ ʛʘʜʥʘ ʦʨʭʠʛʜʦʞ װʥʜʩʵʥʜʵʵ 

ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣ ʵʟʵʥ ʭʦʣʙʦʛʜʦʛʯʛװʡ ʙʦʣʞ ʙʘʡʛʘʘʛ ʪʵʤʜʵʛʣʵʞ ʙʘʡʥʘ. 

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

ʸʩʪʦʡ ʥʴ ʦʡʣʛʦʤʞʪʦʡ. ʍʵʜʠʡʛʵʵʨ ʠʡʤʵʨʭװװ ʥᴇʭʮᴇʣ ʙʘʡʜʘʣ ʙʘʡʛʘʘ ʙʦʣʦʚʯ ʙװʪʵʵʣ 

ʪʫʫʨʚʠʣʜʘʘ ʙװʪʵʵʣʯʵʵʨ ʭʘʥʜʘʞ ʙʫʡ ʦʶʫʪʥʫʫʜ ʙʦʣʦʥ ʵʨʜʵʤʪʵʥ ʙʘʛʰ ʥʘʨʪ ʪʘʣʘʨʭʘʣ 

ʠʣʵʨʭʠʡʣʴʝ. 

 

ʕʨʜʵʤ ʩʫʜʣʘʣʳʥ ʘʞʠʣ ʰʠʥʵ ʰʘʪʘʥʜ ʛʘʨʘʭ ʙʦʣʪʫʛʘʡ. 

 

ʄʋ-ʳʥ ʛʘʚʴʷʘʪ ʙʘʛʰ, ʧʨʦʬʝʩʩʦʨ ʉ.ʎʵʜʵʥʜʦʨʞ 
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1.1 

ɹɸʗʅɻʆʃʓʅ ʊᴆʄʈʀʁʅ ʍתɼʈʀʁʅ ʀʃ ʋʋʈʍɸʁʅ ʊʕʉʕʃɻʕʕʅʀʁ ʍʆʃɹʆʃʊʓʅ 

ʉʍɽʄʀʁʅ ʆʅʆɺʏʃʆʃ 

7 ʍ.ɻʵʨʵʣʙʘʜʨʘʭ, Ϲ.ɸʚʘʨʟʵʜ, ʍ.ɸʨʠʫʥʙʦʣʜ, ɻ.ɸʤʘʨʪϮʚʰʠʥ, ʃ.ɼʘʚʘʘʮʵʜʵʚ 

1.2 

ʅתתʈʉʅʀʁ ʋʋʈʍɸʁʅ ᴆʈᴆʄɼʃᴆɻ ʊʕʉʕʃɻʕʕʅʀʁ ɸɾʃʓʅ ɼɸʈɸɸʍ ʍʀʁ, ʊʆʆʉ, 

ʊʆʆʉʆʅʎʆʈ ɹɸɻɸʉɻɸʍ ɸʈɻʋʋɼ 

12 ʈ.ɹʘʜʤʘʘʨʘʛ, ʄ.ʅʷʤʟʘʷʘ, ʎ.ɸʨʠʥʫʞʘʨʛʘʣ 

1.3 

ʋʋʈʍɸʁɼ ʊʕʉʕʃɻʕʕ ʗɺɸɻɼʉɸʅʓ ɼɸʈɸɸʍ ʍɸɾʋʋɻʀʁʅ ʊʆɻʊɺʆʈɾʀʃʊʓʅ 

ʉʋɼɸʃɻɸɸ 

18 ʐ.ʅʘʩʘʥʙʫʷʥ 

1.4 
ʍᴆʈʉ ʊתתʅʀʁ תתʉʕʃ ʍᴆɻɾʃʀʁʅ תɽ ʐɸʊʋʋɼ 

20 ʇ.ʊϺʛϺʣʜϺʨ, ɾ.ʀʞʠʣʤʘʘ ʍ.ʄϺʥʭʥʘʩʘʥ 

1.5 

ʂʆʂʉɾʀʍ ʅʋʅʊɸɻ ʅתתʈʉʅʀʁ ɹɸʗɾʋʋʃɸʃʊʓʅ תʈ ɼתʅɻ ʉɸʁɾʈʋʋʃɸʍ ʅʔ 

/ʍᴆᴆʉʈתתʃʕɻʏ ʋʈɺɸʃɾ OTZ100/ 

23 ʄ.ɼʫʣʘʤʩϮʨʵʥ, ʕ.ʅʦʤʠʥ-ʕʨʜʵʥʵ, ɼ.ɼʘʣʘʡʮʵʮʵʛ 

1.6 
ɸʃʊ ʋʋʉɻɸʍ ʇʈʆʎɽʉʉʓɻ ʀɼʕɺʍɾתתʃʕʍ ʊɽʍʅʆʃʆɻʀʁʅ ʉʋɼɸʃɻɸɸ 

27 ʄ.ʄϺʥʭ-ɽʨϺϺʣʪ, ʏ.ɹʦʣʦʨʤʘʘ 

1.7 

ñʕʈɼʕʅʕʊ-ʆɺʆʆò ʆʈɼʓʅ ʍʆʁɼ ʍʕʉɻʀʁʅ ʍתɼʈʀʁʅ ʍɸʊʋʋʃɻʀʁʅ ʊɸʈʍɸʎʓʅ 

ʉʋɼɸʃɻɸɸ 

31 ʎ.ʆʶʫʥʙʠʣʵʛ, ɻ.ʆʶʫʥʯʠʤʵʛ 

1.8 

ʎɸɻɸɸʅ ʉʋɺɸʈɻʓʅ ɿʕʉ-ʄʆʃʀɹɼɽʅʀʁ ʆʈɼʓʅ ɿʕʉʀʁʅ ʀʉʕʃɼʉʕʅ ʍתɼʈʀʁɻ 

ʌʃʆʊɸʎʀʁʅ ɸʈɻɸɸʈ ɹɸʗɾʋʋʃɸʍ ʊɽʍʅʆʃʆɻʀʁʅ ʉʋɼɸʃɻɸɸ 

36 ʉ.ʍʘʪʘʥʙʘʘʪʘʨ, ʎ.ʍʘʞʠʜʤʘʘ, ɼ.ɼʘʣʘʡʮʵʮʵʛ 

1.9 
ɼתתɾʀʅ ʐʃʖɿʕʕʈ ʊʆʆʉʆʅʎʆʈ ɸʃʊ ʗʃɻɸʍ ʊʋʈʐʀʃʊʓʅ תʈ ɼתʅ 

45 ɹ.ɹʘʪ-ʕʨʜʵʥʵ, ɹ.ʀʰʞʘʤʮ, ɻ.ʆʶʫʥʯʠʤʵʛ 

1.10 

ɹʀʆʕʃɽʂʊʈʆʍʀʄʀʁʅ ʉʀʉʊɽʄ ɸʐʀɻʃɸʅ תʁʃɼɺʕʈʀʁʅ ʍɸʗɻɼɸʃ ʋʉʅɸɸʉ 

ʍתʅɼ ʄɽʊɸʃʃʓɻ ɹʋʋʈʋʋʃɸʍ ʉʋɼɸʃɻɸɸ 

50 ʕ.ɿʦʣʟʘʷʘ, ʎ.ʊϺʛʩʭϮʩʣʵʥ, ɼ.ʕʨʜʵʥʵʯʠʤʵʛ 

1.11 
ɾʀʁʈʕɻ תʁʃɼɺʕʈʃʕʍ CNC ɿתʉʕɻʏ ʊᴆʍᴆᴆʈᴆʄɾʀʁʅ ɿʆʍʀʆʅ ɹתʊʕʕʃʊ 

56 ʉ.ʊʵʨʛʵʣ, ʕ.ʕʥʭʮʵʮʵʛ, ɽʨʛʝʥʙʝʢ, ɹ.ʃʦʜʦʥʰʘʨʘʚ 

1.12 
ʋʋʃ ʋʋʈʍɸʁʅ ʄɸʐʀʅ ʊʆʅʆɻ ʊᴆʍᴆᴆʈᴆʄɾʀɼ ʆʇɽʈɸʊʆʈʓʅ ʆʈʆʃʎʆʆ 

78 ɹ.ɹʘʪʭʠʣʯʠʥ 

1.13 
ʍתʅʀʁ ʍתʏʀʅ ɿתʁʃ ʆʉʃʓʅ ʐɸʃʊɻɸɸʅʋʋɼʓʅ ʅʕɻ ɹʆʃʆʍ ʅʔ 

79 ʍ.ɸʤʛʘʣʘʥʙʘʘʪʘʨ, ʏ.ɹʦʣʦʨʤʘʘ 

1.14 
ɿʕʉʀʁʅ תʅʀʁʅ ʍʕʊʀʁʅ ʍɸʅɼʃɸɻʓɻ ʊʆɼʆʈʍʆʁʃʆʍ ʅʔ 

85 ɸ.ʉʵʨ-ʦʜ, ʉ.ʃʭʘʘʭϮϮ 

1.15 

ʎɸʅʍʀʁʅ ɿתתʅ ʍʕʉɻʀʁʅ ʅתתʈʉʅʀʁ ʀʃ ʋʋʈʍɸʁʅ תʅɼʉʕʅ ʍᴆʈᴆʅɻᴆ 

ɸʐʀɻʃɸʃʊʓʅ ʉʋɼɸʃɻɸɸ 

94 ɹ.ʄʘʨʘʣ, ʉ.ʅʘʥʜʠʥʮʵʮʵʛ 

1.16 
ʊᴆʄʈʀʁʅ ʍתɼʈʀʁʅ ᴆʈʉᴆʃɼᴆʍ ʏɸɼɺɸʈʓʅ ʉʋɼɸʃɻɸɸ 

98 ɹ.ʉʦʜʥʦʤ, ʉ.ʕʥʭʮʘʮʨʘʣ 

1.17 

ʕʂʉʇʆʈʊʓʅ ʅתתʈʉʅʀʁ תʅʕ ɹתʈɼʕʃʊʕɼ ʅᴆʃᴆᴆʃᴆʍ ʍתʏʀʅ ɿתʁʃʉʀʁʅ 

ʉʋɼɸʃɻɸɸ 

107 ɹ. ʉʫʛʠʨʟʘʚ, ɹ.ʏʠʥʟʦʨʠʛ 

1.18 
ñʆʃʆʅ ʆɺʆʆʊʓʅ ɸʃʊʅʓ ʋʋʈʍɸʁʅ ʅᴆʍᴆʅ ʉʕʈɻʕʕʃʊʀʁʅ ʊᴆʃᴆɺʃᴆʃʊò 

111 ɼ. ʍʘʪʘʥʩʘʡʭʘʥ, ʉ. ʕʥʭʮʘʮʨʘʣ 

1.19 
ñʕʈɼʕʅʕʉ ʊɸɺɸʅʊʆʃɻʆʁò ʍʂ-ʀʁ ʉɸʅʍתתɻʀʁʅ ʕʈʉɼʕʃʀʁʅ ʐʀʅɾʀʃɻʕʕ 

116 ʄ.ʅʦʤʠʥ-ʕʨʜʵʥʵ, ʉ.ʅʘʥʜʠʥʮʵʮʵʛ 
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1.20 
ñʋʋʈʍɸʁʅ ʍɸɸʃʊ, ʅᴆʍᴆʅ ʉʕʈɻʕʕʃʊʀʁʅ ʉɸʅɻ ɹɸʁɻʋʋʃɸʍ ʉʋɼɸʃɻɸɸò 

125 ʅ.ɹʘʪ-ʕʨʜʵʥʵ, ʐ.ʍʘʣʪʘʨ 

1.22 

ñʐʀɺʕʕ-ʆɺʆʆò  ʍʂ-ʀʁʅ ʉɸʅʍתתɻʀʁʅ תʁʃ ɸɾʀʃʃɸɸɻɸɸɻ ʉɸʁɾʈʋʋʃɸʍ 

ɹʆʃʆʄɾʀʁʅ ʉʋɼɸʃɻɸɸ 

129 ʍ.ʉʘʥʜʘʨʴ, ʉ.ʅʘʥʜʠʥʮʵʮʵʛ 

1.23 

ʄʆʅɻʆʃʓʅ ʋʋʃ ʋʋʈʍɸʁʅ ʍᴆɻɾʀʃ ɹʆʃʆʅ ʍתʅ ɸʄʓʅ ʆʈʃʆɻʆɼ ɻɸʈʏ ɹʋʁ 

ᴆᴆʈʏʃᴆʃʊתתɼ 

133 ɹ.ʃʫʚʩʘʥʥʷʤ, ʍ.ʕʥʭʞʠʥ 

1.24 
ñʕʈɼʕʅʕʉ ʊɸɺɸʅʊʆʃɻʆʁò ʍʂ-ʀʁʅ ɹתʊʕʕɻɼʕʍתתʅʀʁ ᴆʈʊɻʀʁʅ ʉʋɼɸʃɻɸɸ 

137 ʕ.ϭϮʨʮʘʡʭ, ʉ.ʃʭʘʘʭϮϮ 

 

"ɹɸɻɸʅʋʋʈ" ʍʂ-ʀʁʅ ʉɸʅʍתתɻʀʁʅ תʁʃ ɸɾʀʃʃɸɻɸɸɻ ʉɸʁɾʈʋʋʃɸʍ 

ɹʆʃʆʄɾʀʁʅ ʉʋɼɸʃɻɸɸ 

142 ɻ.ʍϮʩʣʵʥ, ʐ.ʍʘʣʪʘʨ 

   

ʍʆɪʈ. ʄɸɻʀʉʊʈɸʅʊ ʆʖʋʊʅʋʋɼʓʅ ʕʈɼʕʄ ʐʀʅɾʀʃɻʕʕʅʀʁ ɹתʊʕʕʃʀʁʅ ʕʄʍʕʊɻʕʃ 148 

  

2.1 

ʍתɼʈʀʁʅ ʋʈʉɻɸʃʓɻ ʍʗʅɸʍ ñSMART TAGò ʉʀʉʊɽʄʀʁɻ ʍתɼʈʀʁʅ ʀʃ ʋʋʈʍɸʁɼ 

ʍʕʈʕɻʃʕʍ ʅʔ 

149 ʕ.ʃʭʘʛʚʘʜʦʨʞ, ʎ.ɸʨʠʫʥʞʘʨʛʘʣ 

2.2 

ñʕʈɼʕʅʕʊ תʁʃɼɺʕʈò ʊᴆתɻ-ʓʅ ʀʃ ʋʋʈʍɸʁɼ ɸʐʀɻʃɸɻɼɸɾ ɹɸʁɻɸɸ ʉɹʐ-

250ʄʅɸ-32 ʄɸʈʂʀʁʅ ᴆʈʄʀʁʅ ʄɸʐʀʅʓ ʐʀʅɻʕʅʀʁ ʉʀʉʊɽʄʀʁʅ 

ɸʐʀɻʃɸʃʊʓʅ ᴆʅᴆᴆɻʀʁʅ ɹɸʁɼɸʃ 

154 ɹ.ʏʦʡʞʘʤʮ, ʉ.ʕʨʜʵʥʵʙʘʪ 

2.3 

ɻɸʅ ɹתʊʕʕʎʕɼ ɿʕɺʈʕʃʊʕʕʉ ʍɸʄɻɸɸʃɸʍ ʆʈɻɸʅʀʂ ɹתʈʍתתʃ ʉʋʋʃɻɸʍ ɹʆʃʆʅ 

ʂɸʊʆɼʓʅ ʍɸʄɻɸɸʃɸʃʊ ʍʀʁʍ ʍɸʈʔʎʋʋʃʉɸʅ ʉʋɼɸʃɻɸɸ 

166 ɹ.ɹʷʤʙʘʜʫʣʘʤ, ɹ.ʕʥʭʞʘʨʛʘʣ, ʕ.ʋʫʛʘʥʛʵʨʵʣ, ɼ.ʕʨʜʵʥʵʯʠʤʵʛ 

2.4 

ʅɸʈʀʁʅ ʐʀʈʍʕɻʃʕʃʊʕʁ ʏʋʃʋʋʅ ʅתתʈʉʀʁɻ XDF-10 ʊᴆʍᴆᴆʈᴆʄɾᴆᴆʈ  

ɹɸʗɾʋʋʃʉɸʅ ʊʋʈʐʀʃʊʓʅ תʈ ɼתʅ 

170 ɻ.ʕʥʢϮϮʰ, ɹ.ɸʣʪʘʥʪʫʷʘ 

2.5 

ñɸʏʀʊ ʀʍʊò ʍʍʂ-ʅʀʁ תʅɼʉʕʅ תɿתתʃʕʃʊʀʁɻ ʈɽɻʈɽʉʉ, ʂʆʈʈɽʃʗʎʀʁʅ 

ʐʀʅɾʀʃɻʕʕɻʕʕʈ ʊᴆʃᴆɺʃᴆʍ ʅʔ 

175 ʍ.ɿʦʨʠʛʪʙʘʘʪʘʨ, ʕ.ʍϮʜʵʨʵʵ, ɻ.ɻʘʥʙʠʣʵʛ 

2.6 

ɸʃʊʅʓ ʀʉʕʃɼʉʕʅ ʍתɼʈʀʁʅ ʄɽʊɸʃʃ ɸɺɸʃʊʓɻ ʉɸʁɾʈʋʋʃɸʍ ɹʆʃʆʄɾʀʁʅ 

ʉʋɼɸʃɻɸɸ 

181 ɹ.ɹʷʤʙʘʨʘʛʯʘʘ, ɼ.ɼʘʣʘʡʮʵʮʵʛ 

2.7 
ʊᴆʄᴆʈ ʋɻɸɸʃʊ ɹɸ ɻɸɼɸɻʐʃʋʋʃɸʃʊʓʅ ʇʈʆʎɽʉʉʓɻ ʆʅʆɺʏʊʆʁ ʋɼʀʈɼɸʍ ʅʔ 

186 ʆ.ɻʘʥʙʦʣʜ 

2.8 
ɿʕʉʀʁʅ ɹɸʗɾʄɸʃʓʅ ʀʉʕʃɼʕʃʊʀʁʅ ʉʋɼɸʃɻɸɸ 

193 ɻ.ɿʦʣʟʘʷʘ, ʕ.ʋʥʜʨʘʘ, ɹ.ʄʘʨʘʣʤʘʘ, ɼ.ʕʨʜʵʥʵʯʠʤʵʛ 

2.9 

ñʆʖʋ ʊʆʃɻʆʁò ʍʍʂ-ʅʀʁ ɿʆʈʏʀɻʏ ʊʕʕɺʈʀʁʅ ʆʇɽʈɸʊʆʈʓʅ ɸɾʃʓʅ ɹɸʁʈʅʓ 

ʉʋɼɸʃɻɸɸ 

196 ʃ.ʋʷʥʛʘ, ʉ.ʕʥʭʮʘʮʨʘʣ 

2.10 

ʊᴆɺʀʁʅ ɹתʉʀʁʅ ʅתתʈʉʅʀʁ ʋʋʈʍɸʁʅʋʋɼʓʅ ʉɸʅʍתתɻʀʁʅ תʁʃ 

ɸɾʀʃʃɸɻɸɸʅʓ ʍɸʈʔʎʋʋʃʉɸʅ ʉʋɼɸʃɻɸɸ 

204 ʊ.ɹʘʷʨʤʘʘ, ʉ.ʅʘʥʜʠʥʮʵʮʵʛ 

2.11 

ɹɸʗʅɻʆʃʓʅ ʋʋʈʍɸʁʅ ɹɸʈʋʋʅ ʆʃɹʆʈʃʆʃʊʓʅ ʍʕʉɻʀʁʅ ʍᴆɼᴆʃʄᴆʈʀʁʅ 

ʅʆʈʄ, ʅʆʈʄɸʊʀɺʓʅ ʐʀʅɾʀʃɻʕʕ 

209 ʉ.ʄϺʥʭʙʘʷʨ, ʉ.ʅʘʥʜʠʥʮʵʮʵʛ 
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ɻʋʈɸɺ. ɼʆʂʊʆʈɸʅʊ ʆʖʋʊʅʋʋɼʓʅ ʕʈɼʕʄ ʐʀʅɾʀʃɻʕʕʅʀʁ ɹתʊʕʕʃʀʁʅ ʕʄʍʕʊɻʕʃ 212 

  

3.1 

ʄɸʃʊɸʃʊʓʅ ʊɸɸɿʅʓ ʅʋʈɸʃʊ תתʉʕʍ ʋʈʔɼɸʏ ʅᴆʍʎᴆʃʀʁʅ ʉʋɼɸʃɻɸɸ /ʋʣʘʘʥʳ 

ʦʨʜʳʥ ʞʠʰʵʵʥ ʜʵʵʨ/ 

213 ɾ.ʀʞʠʣʤʘʘ, ʂ. ʍʘʚʘʣʙʦʣʦʪ 

3.2 

ʀʃ ʋʋʈʍɸʁʅ ɸɾʃʓʅ ɹʋʉ ʍɸɾʋʋɻʀʁʅ ᴆʅʎɻʀʁɻ ʊʆɻʊɺʆʈɾʀʃʊʓʅ 

ʅᴆʍʎᴆʃᴆᴆʈ ʊʆɼʆʈʍʆʁʃʆʍ ʉʋɼɸʃɻɸɸ 

217 ɹ.ʋʣʘʘʥʙʘʘʪʘʨ, ʉ.ʎʵʜʵʥʜʦʨʞ, ɹ.ɻʘʥʟʦʨʠʛ, ʊ.ɹʘʷʨʪϺʛʩ 

3.3 
ʉʆʈɻʆɺʔ ʀʃ ʋʋʈʍɸʁʅ ʅתתʈʉʅʀʁ ʂɺɸʃʀʄɽʊʈʀʁʅ ʉʋɼɸʃɻɸɸ 

224 ʕ.ɸʤʘʨʩʘʥʘʘ, ɻ.ʋʨʘʥʙʘʡʛʘʣʴ 

3.4 
ʀʃ ʋʋʈʍɸʁʅ ʍᴆʈʉʅʀʁ ʏʋʃʋʋʃɻʀʁʅ ɹʋʊʃɸɻɼɸʃ, ʐʀʈʍʕɻʃʕʃʀʁʅ ʉʋɼɸʃɻɸɸ 

227 ɼ.ɻʘʥʟʦʨʠʛ, ʉ.ʎʵʜʵʥʜʦʨʞ 

3.5 

ʍתʅɼ ʄɽʊɸʃʃʓʅ ɹʆʍʀʈɼʆʃ ɹתʍʀʁ ʍɸʗɻɼɸʃ ʋʉʓɻ ʊᴆʄᴆʈ (0) ɸʐʀɻʃɸʅ 

ʎʕɺʕʈʐתתʃʕʍ ʅʔ 

234 ʄ.ɸʣʪʘʥʪʦʛʦʩ, ɼ.ʉʘʨʘʥʛʵʨʵʣ 

3.6 

ʄɽʊɸʃʃ ʈɽʅʀ תʁʃɼɺʕʈʃʕʃ ɹɸ ʕʈʕʃʊ ʍʕʈʕɻʎʕʕ ʊתתʅʀʁɻ תʁʃɼɺʕʈʃʕʍ 

ɹʆʃʆʄɾ 

240 ɼ.ʆʪʛʦʥʙʘʘʪʘʨ 

3.7 
ʕʈʏʀʄ ʍתʏʅʀʁ ʅתתʈʉʀʁɻ ɹɸʗɾʋʋʃɾ, ʐɸʍʄɸʃ ʊתʃʐ תʁʃɼɺʕʈʃʕʍ ɹʆʃʆʄɾ 

246 ʄ.ɹʘʟʘʨʨʘʛʯʘʘ, ɼ.ʕʥʭʙʘʪ 

3.8 
ʄᴆʅɻᴆʅʀʁ ʍתɼʕʈ ɹɸʗɾʋʋʃɸʍ ɹʆʃʆɺʉʈʋʋʃɸʍ ɸʈɻɸ ʊɽʍʅʆʃʆɻʀʁʅ ʆʅʎʃʆɻ 

252 ɼ.ʆʪʛʦʥʙʘʘʪʘʨ 

3.9 

ɿʕʉʀʁʅ ʍתɼʈʀʁʅ ʆɺʆʆʃɻʓʅ ʐתתʈʃʀʁʅ ʍתʏʀʃʃʕɻ ʋʈʉʎʓɻ 

ʉɸɸʈʄɸɻɾʋʋʃɸʍ, ʎʕɺʕʈʐתתʃʕʍ, ʄɽʊɸʃʃʋʋɼʓɻ ʗʃɻɸʅ ɸɺɸʍ ʉʋɼɸʃɻɸɸ  

(ʕʈɼʕʅʕʊʀʁʅ ʆɺʆʆ ʆʈɼʓʅ ɾʀʐʕʕʅ ɼʕʕʈ) 

262 ʅ.ʅʵʨʛϮʡ 

3.10 

ʊᴆʄᴆʈ ɹʆʃʆʅ ʍתʍʕʈ ʀʉʕʃɼתתʃʕɻʏ ʅʋʊɻʀʁʅ ʆʄɻʀʁʅ ɹɸʂʊɽʈʀɸʈ ɿʕʉʀʁʅ 

ɹɸʗɾʄɸʃʓʅ ɹʀʆʐתʃʊɻתʁɾתתʃʕʃʊʀʁʅ ʉʋɼɸʃɻɸɸ 

265 ʊ.ɹϮʞʠʥʣʭʘʤ, ɼ.ʕʨʜʵʥʵʯʠʤʵʛ 

3.11 

ᴆʈʄʀʁʅ ʄɸʐʀʅʓ ʇɸʈʂʀʁʅ ʅɸʁɼɺɸʈʊɸʁ ɹɸʁɼʃʓʅ ʊתɺʐʀʅɻ ʉʀʉʊɽʄʀʁʅ 

ɼʀʅɸʄʀʂ ɿɸɻɺɸʈʏʃɸʃɸɸʈ ʊʆʆʎʆʆʃʆʍ ʅʔ (ñʕʨʜʵʥʵʪ װʡʣʜʚʵʨò ʊᴆתɻ-ʳʥ ʀʣ 

ʫʫʨʭʘʡʥ ʞʠʰʵʵʥ ʜʵʵʨ ) 

269 ɹ.ɸʣʪʘʥʩʘʥʘʘ, ʋ.ɹʘʷʩʛʘʣʘʥ, ɹ.ʋʫʛʘʥʙʘʷʨ 

3.12 

ɻʀɼʈʆʎʀʂʃʆʅʓ ʍɸʃʀɸʅʓ ʍʆʆʃʆʁʅ ɸɾʃʓʅ ɻɸɼɸʈɻʋʋɻ Fe-Cr-C-ʨ ɹתʈʍתתʃ 

ʊɸɺʀʍ ɿɸʄɸɸʈ ʕɼʕʃɻʕʕʅʀʁ ʍʋɻɸʎɸɸɻ ʅʕʄʕɻɼתתʃʕʍ ʉʋɼɸʃɻɸɸ 

275 ɻ.ʆʶʫʥʩϮʨʵʥ, ɹ.ʇϮʨʵʚʜʦʨʞ 

3.13 

ʍʀʁʄʕʃ ɼɸɻʋʋʃʓʅ ʄʕɼʕʕ ɸʐʀɻʃɸʅ ɻɸɿʈʓʅ ɹתʈʍʕɺʏʀʁʅ ɸʅɻʀʃʃʓʅ ɿʋʈɸɻ 

ɹʆʃʆɺʉʈʋʋʃɸʍ ʉʋɼɸʃɻɸɸ 

280 ʉ.ɾʘʨʛʘʣʤʘʘ, ɻ.Ϲʣʟʠʡʩʘʡʭʘʥ, ɼ.ʆʶʫʥʮʵʮʵʛ 

3.14 

ʅתתʈʉʀʁɻ ɹɸʗɾʋʋʃɸʍ, ɹʆʃʆɺʉʈʋʋʃɸʍ ʊɽʍʅʆʃʆɻʀʁɻ ʍᴆɻɾתתʃʕʍ 

ʐɸɸʈɼʃɸɻɸ, ʉʊʈɸʊɽɻʀʁʅ ʏʀɻ ʍɸʅɼʃɸɻɸ 

285 ʈ.ʉʵʜʜʦʨʞ, ʊ.ɼʘʘʨʠʡʤʘʘ, ɹ.ʏʠʥʟʦʨʠʛ 

3.15 

ʋʋʈʍɸʁʅ ʎɸʍʀʃɻɸɸʅ ʍɸʅɻɸʄɾʀʁʅ ʉʀʉʊɽʄʀʁʅ ʕʈʏʀʄ ʍתʏʅʀʁ ʏɸʅɸʈʓʅ 
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 ɹɸʗʅɻʆʃʓʅ ʊᴆʄʈʀʁʅ ʍתɼʈʀʁʅ ʀʃ ʋʋʈʍɸʁʅ  

 ʊʕʉʕʃɻʕʕʅʀʁ ʍʆʃɹʆʃʊʓʅ ʉʍɽʄʀʁʅ ʆʅʆɺʏʃʆʃ 
 

ʍ.ɻʵʨʵʣʙʘʜʨʘʭ1, Ϲ.ɸʚʘʨʟʵʜ2, ʍ.ɸʨʠʫʥʙʦʣʜ3, ɻ.ɸʤʘʨʪϮʚʰʠʥ4, ʃ.ɼʘʚʘʘʮʵʜʵʚ5 

1,2 ʐʋʊʀʉ, ɻʝʦʣʦʛʠ ʫʫʣ ʫʫʨʭʘʡʥ ʩʫʨʛʫʫʣʴ, ʋʫʣ ʫʫʨʭʘʡʥ ʘʰʠʛʣʘʣʪʳʥ ʪʝʭʥʦʣʦʛʠ IV 
3 ʐʋʊʀʉ, ɻʝʦʣʦʛʠ ʫʫʣ ʫʫʨʭʘʡʥ ʩʫʨʛʫʫʣʴ, ʋʫʣ ʫʫʨʭʘʡʥ ʘʰʠʛʣʘʣʪʳʥ ʪʝʭʥʦʣʦʛʠ II 

4 ʐʋʊʀʉ, ɻʝʦʣʦʛʠ ʫʫʣ ʫʫʨʭʘʡʥ ʩʫʨʛʫʫʣʴ, ʋʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʩʘʣʙʘʨ 
5 ɹʦʣʜʪϺʤϺʨ ɽʨϺϺ ʛʦʣ ʍʍʂ 

ʀ-ʤʘʡʣ: amartuvshin.g@must.edu.mn;  

 

ʍʫʨʘʘʥʛʫʡ - ɹʘʷʥʛʦʣʳʥ ʪϺʤʨʠʡʥ ʭϮʜʨʠʡʥ ʠʣ ʫʫʨʭʘʡʥ ʭϮʜʨʠʡʥ ʙʣʦʢ ʜʵʵʨ ʭʠʡʭ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ ʧʘʩʧʦʨʪʳʛ 

ʙʦʣʦʚʩʨʫʫʣʘʥ ʘʶʫʣʛϮʡʥ ʟʘʡʥ ʭʵʤʞʵʵʛ ʙʘʛʘ ʙʘʡʣʛʘʭ ʟʦʨʠʣʛʦʦʨ ʮʘʭʠʣʛʘʘʥ ʙʫʩ ʪʵʩʣϮϮʨʠʡʥ ʩʠʩʪʝʤ ʘʰʠʛʣʘʭ Ϯʝʠʡʥ 

ʭʦʣʙʦʣʪʳʥ ʩʭʝʤʠʡʛ Orica ShopPlus ʧʨʦʛʨʘʤʤ ʭʘʥʛʘʤʞ ʘʰʠʛʣʘʥ 4 ʭʫʚʠʣʙʘʨʘʘʨ ʪʦʦʮʦʞ ʪʝʭʥʦʣʦʛʠʡʥ ʙʦʣʦʥ 

ʵʜʠʡʥ ʟʘʩʛʠʡʥ Ϯʨ ʜϮʥ ʭʘʨʴʮʫʫʣʘʚ. 

ʊϮʣʭϮϮʨ Ϯʛ: ʭʦʣʙʦʣʪʳʥ ʩʭʝʤ, ʫʜʘʘʰʨʘʣʳʥ ʭʫʛʘʮʘʘ, ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ ʧʘʩʧʦʨʪ, ʪʵʩʨʵʭ ʤʘʪʝʨʠʘʣ

I. ʋɼʀʈʊɻɸʃ 

ɹʘʷʥʛʦʣʳʥ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʦʨʜ ʥʴ ʉʵʣʵʥʛʵ 
ʘʡʤʛʠʡʥ ɽʨᴇᴇ ʩʫʤʳʥ ʥʫʪʘʛʪ ʜʘʭʴ ñʍʘʥʜʛʘʡʪò 
ʥʵʨʪʵʡ ʛʘʟʘʨʪ ʦʨʰʠʥʦ. 2021 ʦʥʳ ʙʘʡʜʣʘʘʨ ʦʨʜʳʥ 
ʭװʜʨʠʡʥ ʥᴇᴇʮ ʥʴ ʙʦʜʠʪʦʡ ʙʦʣʦʥ ʙʦʣʦʤʞʪʦʡ (ɺ+ʉ) 
ʟʵʨʛʵʵʨ 91.2 ʩʘʷ.ʪ ʙʘ ʫʫʨʭʘʡʥ ʪᴇʩʣʠʡʥ ʭװʯʠʥ ʯʘʜʘʣ 
ʥʴ ʞʠʣʠʡʥ 3.5 ʩʘʷ.ʪ, ʘʰʠʛʣʘʣʪʳʥ ʭʫʛʘʮʘʘ 15 ʞʠʣ 
ʙʘʡʭʘʘʨ ʪᴇʩʣʠʡʥ ʪʦʦʮʦʦʣʣʳʛ ʭʠʡʩʵʥ ʙʘʡʥʘ. ʆʨʜʳʥ 
ʯʫʣʫʫʣʛʠʡʥ ʬʠʟʠʢ ʤʝʭʘʥʠʢ ʰʠʥʞ ʯʘʥʘʨʳʥ 
ʩʫʜʘʣʛʘʘʥʘʘʩ װʟʵʭʵʜ ʭװʜʨʠʡʥ ʙʘʪ ʙᴇʭʠʡʥ 
ʢʦʵʬʬʠʮʠʝʥʪ ʥʴ ʧʨʦʬ.ʄ.ʄ.ʇʨʦʪʦʜʲʷʢʦʥʦʚʳʥ 
ʙʘʨʠʤʪʣʘʣʘʘʨ f=12-14 ʙʫʶʫ ʙᴇʭ ʙᴇʭʜװװ 
ʯʫʣʫʫʣʛʠʡʥ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʥʘ.  ʊʵʩʵʣʛʵʵʥʠʡ 
ʘʞʠʣʜ ʵʥʛʠʡʥ ʥʘʡʨʣʘʛʘʪʘʡ ʪʵʩʨʵʭ ʙʦʜʠʩ ʙʦʣʦʥ 
ʵʤʫʣʴʩʠʡʥ ʪʵʩʨʵʭ ʙʦʜʠʩʳʛ ʘʰʠʛʣʘʥ 10 ʤ ʜʦʛʦʣʜ 
ʟʘʚʩʨʳʥ ʪװʛʞʵʵʩʪʵʡ 12 ʤ ʛװʥ ʮʦʦʥʦʛʦʦʨ ʛװʡʮʵʪʛʵʞ 
ʙʘʡʥʘ. [1] 

ʊɻ ʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ װʨ ʜװʥʜ ʦʣʦʥ ʭװʯʠʥ ʟװʡʣ 
ʥᴇʣᴇᴇʣᴇʭ ʙᴇʛᴇᴇʜ װװʥʵʵʩ ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʣʠʡʥ 
ʩʦʥʛʦʣʪ, ʫʜʘʘʰʨʘʣʳʥ ʭʫʛʘʮʘʘ, ʭʦʣʙʦʣʪʳʥ ʩʭʝʤ 
ʭʵʨʭʵʥ ʥᴇʣᴇᴇʣᴇʭʠʡʛ ʘʚʯ װʟʵʭ ʙʦʣʥʦ.  

ʉʫʜʘʣʛʘʘʛʘʘʨ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʠʣʜ ʮʘʭʠʣʛʘʘʥ ʙʫʩ 
ʪʵʩʣװװʨʠʡʥ ʩʠʩʪʝʤʠʡʛ ʘʰʠʛʣʘʭʘʘʨ ʪʦʦʮʩʦʥ.  ʋʛ 
ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʵʣ ʥʴ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘ, 
ʘʰʠʛʣʘʣʪʳʥ װʝʠʡʥ ʥʘʡʜʚʘʨʪʘʡ ʙʘʡʜʘʣ, ʭʦʣʙʦʣʪ, 
ʘʶʫʣʛװʡʥ ʟʘʡʛ ʫʜʠʨʜʘʭ, ʯʫʣʫʫʣʛʠʡʥ ʙʫʪʣʘʛʜʣʳʛ 
ʩʘʡʞʨʫʫʣʘʭ ʙʦʣʦʤʞʦʦʨʦʦ ʛʘʣʳʥ ʙʦʣʦʥ ʮʘʭʠʣʛʘʘʥʳ 
ʘʨʛʘʘʩ ʠʣװװ ʙʘʡʜʘʛ. 

ʊʵʩʵʣʛʵʵʥʠʡ ʭʦʣʙʦʣʪʳʥ ʩʭʝʤ ʥʴ ʭᴇʥʜʣᴇʥ, ʜʘʛʫʫ, 
ʞʠʰװװ, ʪʨʘʧʝʮ, ʰʘʘʥʪʘʛ ʛʵʭ ʤʵʪʯʠʣʵʥ ʦʣʦʥ ʪᴇʨᴇʣ 
ʙʘʡʥʘ. ʍʦʣʙʦʣʪʳʥ ʩʭʝʤ, ʫʜʘʘʰʨʘʣʳʥ ʭʫʛʘʮʘʘʛ 
ʦʥʦʚʯʪʦʡ ʩʦʥʛʦʩʥʦʦʨ ʯʫʣʫʫʣʘʛ ʰʠʜʵʛʜʵʭ 
ʯʠʛʣʵʣʠʡʛ ʫʜʠʨʜʘʭ, ʪʵʩʵʣʛʵʵʥʠʡ ʜʘʨʘʘ װװʩʵʭ 
ʥʫʨʣʳʥ ᴇʥʜᴇʨ, ᴇʨʛᴇʥʠʡʛ ʦʥʦʚʯʪʦʡ ʪʦʛʪʦʦʭ, 
ʪʵʩʵʣʛʵʵʛʵʵʨ װװʩʵʭ ʘʶʫʣʛװʡʥ ʟʘʡʛ ʫʜʠʨʜʘʭ, ʵʜʠʡʥ 
ʟʘʩʛʠʡʥ ʭʵʤʥʵʣʪ ʙʠʡ ʙʦʣʛʦʭ ʟʵʨʵʛ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ. 

II. ʆʅʆʃʓʅ ʍʕʉʕɻ 

ʊʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ װʥʜʩʵʥ ʭʵʤʞʵʵʩװװʜʠʡʛ 
International Society of Explosives Engineers (ISEE)-
ʩ ʛʘʨʛʘʩʘʥ ISEE Blasterôs Handbook 18th Edition 
ʟʘʘʩʘʥ ʘʨʛʘʯʣʘʣʘʘʨ [2] ʪʦʦʮʦʞ װʨ ʜװʥʜ ʪʦʭʠʨʦʭ 

ʪʵʩʵʣʛʵʵʥʠʡ ʭʵʨʵʛʩʣʠʡʥ ʩʦʥʛʦʣʪ ʭʠʡʞ ʭʦʣʙʦʣʪʳʥ 
ʩʭʝʤʠʡʥ ʭʘʨʴʮʫʫʣʘʣʪʳʛ ʙʦʣʦʚʩʨʫʫʣʘʚ. 

ʊʵʩʣʵʛʜʵʭ ʯʫʣʫʫʣʛʠʡʥ ʭʵʤʞʵʵ 

╥̂ ̌ ὒ̂ ̌z ὄ̂ ̌z Ὄ̅ ȟ̍
σ   (1)  

Lɹʣ ï ɹʣʦʢʠʡʥ ʫʨʪ, ʤ 

Bɹʣ ï ɹʣʦʢʠʡʥ ᴇʨʛᴇʥ, ʤ  

Hʜ ï ɼʦʛʦʣʳʥ ᴇʥʜᴇʨ, ʤ 

ʕʛʥʵʵ ʭʦʦʨʦʥʜʳʥ ʟʘʡ 

̃ ςσ σφz Ὠ̗ ȟ̏̍   (2) 

1-ʨ ʭװʩʥʵʛʪ. ʕʛʥʵʵ ʭʦʦʨʦʥʜʳʥ ʟʘʡ, ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ 
ʪᴇʨᴇʣ, ʯʫʣʫʫʣʛʠʡʥ ʙʘʪ ʙᴇʭʠʡʥ ʭʘʤʘʘʨʘʣ 

ʊʵʩʨʵʭ 

ʙʦʜʠʩʳʥ 

ʪᴇʨᴇʣ 

ʏʫʣʫʫʣʛʠʡʥ ʰʘʭʘʣʪʳʥ ʙʘʪ ʙᴇʭʠʡʥ ʭʷʟʛʘʘʨ, 

ʄʇʘ 

< 70ʄʇʘ 
70 ï 180 

ʄʇʘ 
> 180ʄʇʘ 

ɸʅʌʆ 28 * dʮʦ 23 * dʮʦ 21 * dʮʦ 

ʕʤʫʣʴʩ 38 * dʮʦ 32 * dʮʦ 30 * dʮʦ 

ʎʦʦʥʦʛ ʭʦʦʨʦʥʜʳʥ ʟʘʡ 

╪ ςτ τυz ȟ̃̍     (3) 

2-ʨ ʭװʩʥʵʛʪ. ʎʦʦʥʦʛ ʭʦʦʨʦʥʜʳʥ ʟʘʡ, ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ 
ʪᴇʨᴇʣ, ʯʫʣʫʫʣʛʠʡʥ ʙʘʪ ʙᴇʭʠʡʥ ʭʘʤʘʘʨʘʣ 

ʊʵʩʨʵʭ 

ʙʦʜʠʩʳʥ 

ʪᴇʨᴇʣ 

ʏʫʣʫʫʣʛʠʡʥ ʰʘʭʘʣʪʳʥ ʙʘʪ ʙᴇʭʠʡʥ ʭʷʟʛʘʘʨ, 

ʄʇʘ 

< 70ʄʇʘ 
70 ï 180 

ʄʇʘ 
> 180ʄʇʘ 

ɸʅʌʆ 33 * dʮʦ 27 * dʮʦ 24 * dʮʦ 

ʕʤʫʣʴʩ 45 * dʮʦ 37 * dʮʦ 34 * dʮʦ 

ʎʦʦʥʦʛʠʡʥ ʫʨʪ 

,̗ ̏
̅ ̉ ȟ̍   (4) 

Hʜ ï ɼʦʛʦʣʳʥ ᴇʥʜᴇʨ, ʤ 

Lʠᴇ ï ʀʣװװ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʫʨʪ, ʤ 

sinɓ ï ʎʦʦʥʦʛʠʡʥ ʥʘʣʫʫʛʠʡʥ ᴇʥʮᴇʛ, ʛʨʘʜ 

ʀʣװװ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʫʨʪ 

mailto:amartuvshin.g@must.edu.mn
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╛̉ πȢρ πȢυ ᶻ̃ ȟ̍     (5) 

3-ʨ ʭװʩʥʵʛʪ. ʕʛʥʵʵ ʭʦʦʨʦʥʜʳʥ ʟʘʡʥʘʘʩ ʭʘʤʘʘʨʘʭ ʠʣװװ 
ᴇʨᴇʤʜʣᴇʛʠʡʥ ʥᴇʭʮᴇʣʠʡʛ ʪʦʦʮʦʭ ʟᴇʚʣᴇʤʞ 

ʏʫʣʫʫʣʛʠʡʥ 

ʪʵʩʣʵʛʜʵʭ ʰʠʥʞ 

ʎʫʣ ʯʫʣʫʫʣʘʛʪ ɸʥ ʮʘʚ, 

ʭʘʛʘʨʘʣʪʘʡ 

ʯʫʣʫʫʣʘʛʪ 

ɼʦʨʛʠʦʭ ʪʵʩʵʣʛʵʵʥʜ (0.0-0.1) * ʚ (0.0-0.5) * 

ʚ 

ʍʷʣʙʘʨ ʪʵʩʣʵʛʜʵʭ 

ʯʫʣʫʫʣʘʛʪ 

(0.1-0.2) * ʚ (0.07-0.15) 

* ʚ 

ɼʫʥʜ ʟʵʨʵʛ ʪʵʩʣʵʛʜʵʭ 

ʯʫʣʫʫʣʘʛʪ 

(0.2-0.4) * ʚ (0.2-0.3) * 

ʚ 

ʍװʥʜ ʪʵʩʣʵʛʜʵʭ 

ʯʫʣʫʫʣʘʛʪ 

(0.4-0.5) * ʚ (0.3-0.4) * 

ʚ 

ʎʵʥʵʛʠʡʥ ʫʨʪ 

╛̗ ̞ ╛̗ ̏ ὒ̓ ȟ̍  (6) 

ʊװʛʞʵʵʩʥʠʡ ʫʨʪ 

ὒ̓ ςυ τπz Ὠ̗ ȟ̏̍   (7) 

4-ʨ ʭװʩʥʵʛʪ. ʊװʛʞʵʵʩʥʠʡ ʫʨʪ, ʯʫʣʫʫʣʛʠʡʥ ʙʘʪ ʙᴇʭ, 
ʮʦʦʥʦʛʠʡʥ ʜʠʘʤʝʪʨʠʡʥ ʭʘʤʘʘʨʘʣ 

 ʣʵʣʪװװʟת

ʏʫʣʫʫʣʛʠʡʥ ʰʘʭʘʣʪʳʥ ʙʘʪ ʙᴇʭʠʡʥ 

ʭʷʟʛʘʘʨ, ʄʇʘ 

< 70ʄʇʘ 
70 ï 180 

ʄʇʘ 

> 

180ʄʇʘ 

ʊװʛʞʵʵʩʥʠʡ 

ʫʨʪ, ʤ 
40 * dʮʦ 32 * dʮʦ 25 * dʮʦ 

ʎʦʦʥʦʛ ʭʦʦʨʦʥʜ ʫʜʘʘʰʨʘʭ ʦʥʦʚʯʪʦʡ ʭʫʛʘʮʘʘ 

ὸ ὑ ὥzȟ̍  ̒   (8) 

ʘ ï ʮʦʦʥʦʛ ʭʦʦʨʦʥʜʳʥ ʟʘʡ, ʤ 

ʂ ï ʯʫʣʫʫʣʛʠʡʥ ʪϺʨʣϺϺʩ ʭʘʤʘʘʨʘʭ 

ʢʦʵʬʬʠʮʠʝʥʪ, ʤʩ/ʤ 
ɿϺϺʣϺʥ ʯʫʣʫʫʣʘʛʪ:    6ï7 

ɼʫʥʜ ʟʵʨʵʛ ʙʘʪ ʙʵʭʪʵʡ ʯʫʣʫʫʣʘʛʪ:  5-6 

ʍʘʪʫʫ ʯʫʣʫʫʣʘʛʪ:    4-5 

ʄʘʰ ʭʘʪʫʫ ʯʫʣʫʫʣʘʛʪ:    3-4 

ʕʛʥʵʵ ʭʦʦʨʦʥʜ ʫʜʘʘʰʨʘʭ ʦʥʦʚʯʪʦʡ ʭʫʛʘʮʘʘ 

ὸ ὑᶻ̃ ȟ̍  ̒   (9) 

ʚ ï ʵʛʥʵʵ ʭʦʦʨʦʥʜʳʥ ʟʘʡ, ʤ 

ʂ ï ʯʫʣʫʫʣʛʠʡʥ ʪϺʨʣϺϺʩ ʭʘʤʘʘʨʘʭ ʢʦʵʬʬʠʮʠʝʥʪ, 

ʤʩ/ʤ 

ɿϺϺʣϺʥ ʯʫʣʫʫʣʘʛʪ:    6ï7 

ɼʫʥʜ ʟʵʨʵʛ ʙʘʪ ʙʵʭʪʵʡ ʯʫʣʫʫʣʘʛʪ: 7-10 

ʍʘʪʫʫ ʯʫʣʫʫʣʘʛʪ:   10-13 

ʄʘʰ ʭʘʪʫʫ ʯʫʣʫʫʣʘʛʪ:   13-20 

 

III. ʉʋɼɸʃɻɸɸʅʓ ʍʕʉʕɻ 

ʊʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ װʥʜʩʵʥ ʭʵʤʞʵʵʩװװʜʠʡʛ ISEE 
Blasterôs Handbook 18th Edition ʟʘʘʩʘʥ ʘʨʛʘʯʣʘʣʘʘʨ 
[2] ʪʦʦʮʩʦʥ װʨ ʜװʥʛ ɹʘʷʥʛʦʣʳʥ ʫʫʨʭʘʡʥ 
ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ ʙʦʜʠʪ ʭʵʤʞʵʵʩװװʜʪʵʡ 
ʭʘʨʴʮʫʫʣʘʚ. 

5-ʨ ʭװʩʥʵʛʪ. ʊʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ װʥʜʩʵʥ ʭʵʤʞʵʵʩװװʜ 

ʜ/ʜ תʟװװʣʵʣʪ 
ʍʵʤʞʠʭ 

ʥʵʛʞ 

ʊʦʦʮʦʦʥʳ 

 ʣʵʣʪװװʟװ

ɹʦʜʠʪ 

 ʣʵʣʪװװʟװ

1 
ʊʵʩʣʵʛʜʵʭ 

ʯʫʣʫʫʣʛʠʡʥ ʭʵʤʞʵʵ 
ʤ3 30000 30000 

2 ɹʣʦʢʠʡʥ ʫʨʪ ʤ 100 100 

3 ɼʦʛʦʣʳʥ ᴇʥʜᴇʨ ʤ 10 10 

4 ɹʣʦʢʠʡʥ ᴇʨʛᴇʥ ʤ 30 30 

5 ʎʦʦʥʦʛʠʡʥ ʜʠʘʤʝʪʨ ʤ 0.165 0.165 

6 
ʕʛʥʵʵ ʭʦʦʨʦʥʜʳʥ 

ʟʘʡ 
ʤ 5.3 3.5 

7 
ʎʦʦʥʦʛ ʭʦʦʨʦʥʜʳʥ 

ʟʘʡ 
ʤ 6.1 4.0 

8 ʎʦʦʥʦʛʠʡʥ ʫʨʪ ʤ 12 12 

9 
ʀʣװװ ᴇʨᴇʤʜʣᴇʛʠʡʥ 

ʫʨʪ 
ʤ 2 2 

10 ʎʵʥʵʛʠʡʥ ʫʨʪ ʤ 

ʜʦʦʜ 4 ʤ,  

ʜʵʵʜ 2.7 ʤ,  

ʥʠʡʪ 6.7 ʤ 

ʜʦʦʜ 4 ʤ,  

ʜʵʵʜ 2.5 ʤ,  

ʥʠʡʪ 6.5 ʤ 

11 ʊװʛʞʵʵʩʥʠʡ ʫʨʪ ʤ 

ʟʘʚʩʨʳʥ 

2.5 ʤ, ʜʵʵʜ 

2.8 ʤ,  

ʥʠʡʪ 5.3 ʤ 

ʟʘʚʩʨʳʥ 

2.5 ʤ, ʜʵʵʜ 

3 ʤ,  

ʥʠʡʪ 5.5 ʤ  

12 
1 ʤ ʮʦʦʥʦʛʠʡʥ 

ʙʘʛʪʘʘʤʞ 
ʢʛ/ʤ 28.2 25 

13 

ʎʦʦʥʦʛʪ ʦʨʦʭ 

ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ 

ʭʵʤʞʵʵ 

ʢʛ 189.5 162 

14 
ʊʵʩʨʵʭ ʙʦʜʠʩʳʥ 

ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ 
ʢʛ/ʤ3 0.59 1.2 

15 
ɹʣʦʢ ʜʘʭʴ ʵʛʥʵʵʥʠʡ 

ʪʦʦ 
 h 6.0 9.0 

16 
ʅʵʛ ʵʛʥʵʵʥʜ ʥʦʛʜʦʭ 

ʮʦʦʥʦʛʠʡʥ ʪʦʦ 
 h 16.0 25.0 

17 
ɹʣʦʢ ʜʘʭʴ 

ʮʦʦʥʦʛʠʡʥ ʪʦʦ 
 h 96.0 225 

18 

ʊʵʩʵʣʛʵʵʥʠʡ ʘʞʠʣʜ 

ʰʘʘʨʜʘʛʜʘʭ ʥʠʡʪ 

ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ 

ʭʵʤʞʵʵ 

ʢʛ 18192 36450 

 

ʍʘʨʴʮʫʫʣʘʣʪʘʘʩ ʭʘʨʘʭʘʜ ʪʦʦʮʦʦʛʦʦʨ ʛʘʨʩʘʥ ʮʦʦʥʦʛ 
ʙʦʣʦʥ ʵʛʥʵʵ ʭʦʦʨʦʥʜʳʥ ʟʘʡʥ ʭʵʤʞʵʵ ʙʦʜʠʪ 
 ʥʵʵʩװװʣʵʣʪʵʵʩ 1.5 ʜʘʭʠʥ ʠʭ ʙʘʡʥʘ. ʋʛ ʟᴇʨװװʟװ
ʭʘʤʘʘʨʯ ʪʦʦʮʦʦʛʦʦʨ ʛʘʨʩʘʥ ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ ʭʫʚʠʡʥ 
ʟʘʨʮʫʫʣʘʣʪ ʙʦʜʠʪ ʟʘʨʮʫʫʣʘʣʪʘʘʩ 2 ʜʘʭʠʥ ʙʘʛʘ, ʥʵʛ 
ʙʣʦʢʦʜ ʥʦʛʜʦʭ ʮʦʦʥʦʛʠʡʥ ʪʦʦ 2.3 ʜʘʭʠʥ ʙʘʛʘ ʙʘʡʥʘ. 
ʕʥʵ ʥʴ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʠʣʜ ʟʘʨʮʫʫʣʘʭ ʪʵʩʨʵʭ 
ʙʦʜʠʩʳʥ ʭʵʤʞʵʵʛ 2 ʜʘʭʠʥ ʥʵʤʥʵʭ, ᴇʨᴇʤʜʣᴇʛʠʡʥ 
ʘʞʣʳʥ ʟʘʨʜʣʳʥ 2.3 ʜʘʭʠʥ ʙʫʫʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ 
ʙʘʡʭʘʘʨ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʎʦʦʥʦʛʠʡʥ ʙװʪʮʠʡʥ ʭʫʚʴʜ  
ʪʦʦʮʦʦʛʦʦʨ ʛʘʨʩʘʥ װʨ ʜװʥ ʙʦʜʠʪ װʟװװʣʵʣʪʵʵʩ 3%-ʥ 
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ʟᴇʨװװʪʵʡ ʙʫʶʫ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʭʵʤʞʵʵʥʜ ʙʘʡʥʘ ʛʵʞ 
 .ʟʵʞ ʙʦʣʦʭʦʦʨ ʙʘʡʥʘװ

ʉʫʜʘʣʛʘʘʥʳ ʭװʨʵʵʥʜ ʪʦʦʮʦʦʛʦʦʨ ʛʘʨʩʘʥ 
ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ װʥʜʩʵʥ ʭʵʤʞʵʵʩʪ ʪʫʣʛʫʫʨʣʘʥ 
ʮʦʦʥʦʛ ʙʦʣʦʥ ʵʛʥʵʵ ʭʦʦʨʦʥʜ ʫʜʘʘʰʨʘʭ ʦʥʦʚʯʪʦʡ 
ʭʫʛʘʮʘʘʛ (8), (9) ʪʦʤʴy ʦʛʦʦʨ ʪʦʜʦʨʭʦʡʣʩʦʥ װʨ ʜװʥʛ 
6-ʨ ʭװʩʥʵʛʪʵʜ װʟװװʣʵʚ. 

6-ʨ ʭװʩʥʵʛʪ. ʎʦʦʥʦʛ ʙʦʣʦʥ ʵʛʥʵʵ ʭʦʦʨʦʥʜ ʫʜʘʘʰʨʘʭ 
ʦʥʦʚʯʪʦʡ ʭʫʛʘʮʘʘ 

ʜ/ʜ תʟװװʣʵʣʪ 
ʍʵʤʞʠʭ 

ʥʵʛʞ 
ʍʵʤʞʵʵ 

1 
ʎʦʦʥʦʛ ʭʦʦʨʦʥʜ ʫʜʘʘʰʨʘʣʳʥ 

ʦʥʦʚʯʪʦʡ ʭʫʛʘʮʘʘ 
ʤʩ 24.4 

2 
ʕʛʥʵʵ ʭʦʦʨʦʥʜ ʫʜʘʘʰʨʘʣʳʥ 

ʦʥʦʚʯʪʦʡ ʭʫʛʘʮʘʘ 
ʤʩ 63.4 

ʊʦʦʮʦʦʥʳ װʨ ʜװʥʛʵʵʩ ʭʘʤʘʘʨʯ ʮʦʦʥʦʛ ʭʦʦʨʦʥʜʳʥ 

ʟʘʡ 6.1 ʪʫʣ 25 ʤʩ ʫʜʘʘʰʨʘʣʪʘʡ 7 ʤ ʫʨʪ ʛʘʜʘʨʛʳʥ 

ʭʦʣʙʦʛʯ ʙʣʦʢʪʦʡ ʛʫʫʨʩ, ʵʛʥʵʵ ʭʦʦʨʦʥʜʳʥ ʟʘʡ 5.3 

ʪʫʣ 67 ʤʩ ʫʜʘʘʰʨʘʣʪʘʡ 6 ʤ ʫʨʪ ʛʘʜʘʨʛʳʥ ʭʦʣʙʦʛʯ 

ʙʣʦʢʪʦʡ ʛʫʫʨʩ ʪʫʩ ʪʫʩ ʘʰʠʛʣʘʭ ʥʴ ʦʥʦʚʯʪʦʡ ʛʵʞ 

 .ʟʵʚװ

ʊʵʩʵʣʛʵʵʥʠʡ ʛʘʣʳʛ ʙʦʛʠʥʦ ʜʦʣʛʠʦʥʳ ʘʣʩʳʥ 

ʫʜʠʨʜʣʘʛʳʥ ʩʠʩʪʝʤʵʵʨ ᴇʛʥᴇ. ɻʘʣ ᴇʛᴇʭ ʘʣʩʳʥ 

ʫʜʠʨʜʣʘʛʘʪʘʡ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ ʪʵʩʵʣʛʵʵʥʠʡ ʙʣʦʢʦʦʩ 

250 ʤ-ʠʡʥ ʟʘʡʜ ʘʶʫʣʪʘʡ ʙװʩʠʡʥ ʛʘʜʥʘ 

ʭʘʤʛʘʘʣʘʣʪʪʘʡ ʙʘʡʨʣʫʫʣʥʘ. ʊʵʩʵʣʛʵʵʥʠʡ 

ʭʦʣʙʦʣʪʳʥ ʩʭʝʤʠʡʛ Orica ShopPlus ʧʨʦʛʨʘʤʤ 

ʭʘʥʛʘʤʞ ʘʰʠʛʣʘʥ ʜʘʛʫʫ ʵʛʥʵʵʛʵʵʨ ʭʦʣʙʦʭ, 

ʞʠʰװװʛʵʵʨ ʭʦʣʙʦʭ, ʵʛʥʵʵ ʭʦʦʨʦʥʜ ʟʠʛʟʘʛʘʘʨ 

ʭʦʣʙʦʭ, ʰʘʘʥʪʘʛ ʭʵʣʙʵʨʵʵʨ ʭʦʣʙʦʭ ʥʠʡʪ 4 ʪᴇʨʣʠʡʥ 

ʩʭʝʤװװʜʠʡʛ [3]  ʘʚʯ ʭʘʨʴʮʫʫʣʘʚ. 

ʍʦʣʙʦʣʪʳʥ ʩʭʝʤ 1 - ɼʘʛʫʫ ʵʛʥʵʵʛʵʵʨ ʭʦʣʙʦʭ ʩʭʝʤ 

ɻʘʜʘʨʛʳʥ װʥʜʩʵʥ ʭʦʣʙʦʣʪ ʜʘʛʫʫ ʵʛʥʵʵʛʵʵʨ ʭʠʡʛʜʵʥʵ 
[3] . ʅװװʨʥʠʡ ʵʛʥʵʵʥʠʡ ʟʘʭʳʥ ʮʦʦʥʦʛʦʦʩ ʛʘʣ ᴇʛʯ 
ʮʦʦʥʦʛ ʭʦʦʨʦʥʜʳʥ ʫʜʘʘʰʨʘʣʳʥ ʭʫʛʘʮʘʘʛ 25 ʤʩ, 
ʵʛʥʵʵ ʭʦʦʨʦʥʜʳʥ ʭʦʦʨʦʥʜʳʥ ʫʜʘʘʰʨʘʣ ʳʥ ʭʫʛʘʮʘʘʛ 
67 ʤʩ ʙʘʡʭʘʘʨ ʪʦʦʮʩʦʥ. ʋʛ ʭʦʣʙʦʣʪʳʥ ʩʭʝʤʠʡʛ 
ʘʰʠʛʣʘʭ װʝʜ ʵʛʥʵʵ ʭʦʦʨʦʥʜ 10 ʰ ʛʘʜʘʨʛʳʥ ʭʦʣʙʦʛʯ 
ʙʣʦʢʪʦʡ ʛʫʫʨʩ, ʮʦʦʥʦʛ ʭʦʦʨʦʥʜ 86 ʰ ʛʘʜʘʨʛʳʥ 
ʭʦʣʙʦʛʯ ʙʣʦʢʪʦʡ ʛʫʫʨʩ ʘʰʠʛʣʘʭʘʘʨ ʙʘʡʥʘ. 

 

1-ʨ ʟʫʨʘʛ. ɼʘʛʫʫ ʵʛʥʵʵʛʵʵʨ ʭʦʣʙʦʭ ʩʭʝʤ (1-ʨ ʭʫʚʠʣʙʘʨ)

ɼʵʵʨʭ ʭʦʣʙʦʣʪʳʥ ʩʭʝʤʵʵʨ ʪʵʩʣʵʭʵʜ ʯʫʣʫʫʣʘʛ 
ʞʠʰװװ ʙʘʡʜʣʘʘʨ ʰʠʜʵʛʜʵʭ ʙᴇʛᴇᴇʜ ʥʫʨʘʣ ʟʘʜʛʘʡ, 
ʥʘʤʭʘʥ װװʩʵʭ ʙʦʣʦʤʞʪʦʡ. ʋʛ ʪʦʭʠʦʣʜʦʣʜ ʘʞʣʳʥ 
ʪʘʣʙʘʡʥ ᴇʨʛᴇʥ ʠʭ ʙʦʣʞ ʵʢʩʢʘʚʘʪʦʨʳʥ ʰʠʣʞʠʣʪ 
ʭᴇʜᴇʣʛᴇᴇʥʠʡʛ ʥʵʤʵʛʜװװʣʥʵ. 

ʍʦʣʙʦʣʪʳʥ ʩʭʝʤ 2 ï ɾʠʰװװ ʭʦʣʙʦʣʪʳʥ ʩʭʝʤ 

ɻʘʜʘʨʛʳʥ װʥʜʩʵʥ ʭʦʣʙʦʣʪ ʞʠʰװװ ʭʠʡʛʜʵʥʵ [3]. 
ʅװװʨʥʠʡ ʵʛʥʵʵʥʠʡ ʟʘʭʳʥ ʮʦʦʥʦʛʦʦʩ ʛʘʣ ᴇʛʯ ʮʦʦʥʦʛ 
ʭʦʦʨʦʥʜʳʥ ʫʜʘʘʰʨʘʣʳʥ ʭʫʛʘʮʘʘ 25 ʤʩ, ʵʛʥʵʵ 
ʭʦʦʨʦʥʜʳʥ ʭʦʦʨʦʥʜʳʥ ʫʜʘʘʰʨʘʣʳʥ ʭʫʛʘʮʘʘ 67 ʤʩ 
ʙʘʡʥʘ. ʋʛ ʭʦʣʙʦʣʪʳʥ ʩʭʝʤʠʡʛ ʘʰʠʛʣʘʭ װʝʜ ʵʛʥʵʵ 
ʭʦʦʨʦʥʜ 74 ʰ ʛʘʜʘʨʛʳʥ ʭʦʣʙʦʛʯ ʙʣʦʢʪʦʡ ʛʫʫʨʩ, 
ʮʦʦʥʦʛ ʭʦʦʨʦʥʜ 22 ʰ ʛʘʜʘʨʛʳʥ ʭʦʣʙʦʛʯ ʙʣʦʢʪʦʡ 
ʛʫʫʨʩ ʘʰʠʛʣʘʭʘʘʨ ʙʘʡʥʘ. 

  

2-ʨ ʟʫʨʘʛ. ɾʠʰװװ ʭʦʣʙʦʣʪʳʥ ʩʭʝʤ (2-ʨ ʭʫʚʠʣʙʘʨ)
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ɼʵʵʨʭ ʭʦʣʙʦʣʪʳʥ ʩʭʝʤʵʵʨ ʪʵʩʣʵʭʵʜ ʯʫʣʫʫʣʘʛ 
ʞʠʰװװ ʙʘʡʜʣʘʘʨ ʰʠʜʵʛʜʵʭ ʙᴇʛᴇᴇʜ ʥʫʨʘʣ ʙᴇᴇʥ, 
ᴇʥʜᴇʨ װװʩʵʭ ʙʦʣʦʤʞʪʦʡ. ʋʛ ʪʦʭʠʦʣʜʦʣʜ ʘʞʣʳʥ 
ʪʘʣʙʘʡʥ ᴇʨʛᴇʥ ʙʘʛʘ ʙʦʣʞ ʵʢʩʢʘʚʘʪʦʨʳʥ ʙװʪʵʵʣʜ 
ʵʝʨʵʛʵʵʨ ʥᴇʣᴇᴇʣᴇʭ ʙʦʣʦʤʞʪʦʡ. 

ʍʦʣʙʦʣʪʳʥ ʩʭʝʤ 3 ï ʕʛʥʵʵ ʭʦʦʨʦʥʜ ʟʠʛ ʟʘʛ 
ʭʦʣʙʦʭ ʩʭʝʤ 

ɻʘʜʘʨʛʳʥ װʥʜʩʵʥ ʭʦʣʙʦʣʪ ʜʘʛʫʫ ʵʛʥʵʵʛʵʵʨ ʭʠʡʛʜʵʥʵ 
ʛʵʭʜʵʵ 67 ʤʩ ʫʜʘʘʰʨʘʣʪʘʡ ʛʦʣʳʥ ʭʦʸʨ  

ʵʛʥʵʵ ʟʠʛ ʟʘʛ ʭʵʣʙʵʨʵʵʨ ʭʦʣʙʦʛʜʦʥʦ [3]. ʅװװʨʥʠʡ 
ʵʛʥɻɻ ʥʠʡ ʛʦʣʳʥ ʮʦʦʥʦʛʦʦʩ ʛʘʣ ᴇʛʯ ʮʦʦʥʦʛ 
ʭʦʦʨʦʥʜʳʥ ʫʜʘʘʰʨʘʣʳʥ ʭʫʛʘʮʘʘ 25 ʤʩ, ʵʛʥʵʵ 
ʭʦʦʨʦʥʜʳʥ ʭʦʦʨʦʥʜʳʥ ʫʜʘʘʰʨʘʣʳʥ ʭʫʛʘʮʘʘ 67 ʤʩ 
ʙʘʡʥʘ. ʋʛ ʭʦʣʙʦʣʪʳʥ ʩʭʝʤʠʡʛ ʘʰʠʛʣʘʭ װʝʜ ʵʛʥʵʵ 
ʭʦʦʨʦʥʜ 11 ʰ ʛʘʜʘʨʛʳʥ ʭʦʣʙʦʛʯ ʙʣʦʢʪʦʡ ʛʫʫʨʩ, 
ʮʦʦʥʦʛ ʭʦʦʨʦʥʜ 84 ʰ ʛʘʜʘʨʛʳʥ ʭʦʣʙʦʛʯ ʙʣʦʢʪʦʡ 
ʛʫʫʨʩ ʘʰʠʛʣʘʭʘʘʨ ʙʘʡʥʘ. 

 

3-ʨ ʟʫʨʘʛ. ʕʛʥʵʵ ʭʦʦʨʦʥʜ ʟʠʛ ʟʘʛʘʘʨ ʭʦʣʙʦʭ ʩʭʝʤ (3-ʨ ʭʫʚʠʣʙʘʨ)

ɼʵʵʨʭ ʭʦʣʙʦʣʪʳʥ ʩʭʝʤʵʵʨ ʪʵʩʣʵʭʵʜ ʯʫʣʫʫʣʘʛ ʜʘʛʫʫ 
ʵʛʥʵʵʛʵʵʨ ʰʠʜʵʛʜʵʭ ʙᴇʛᴇᴇʜ ʥʫʨʘʣ 1-ʨ ʭʫʚʠʣʙʘʨʘʘʩ 
ʠʣװװ ʟʘʜʛʘʡ װװʩʵʭ ʙʦʣʦʤʞʪʦʡ. ʋʛ ʪʦʭʠʦʣʜʦʣʜ 
ʘʞʣʳʥ ʪʘʣʙʘʡʥ ᴇʨʛᴇʥ ʠʭ ʙʦʣʞ ʵʢʩʢʘʚʘʪʦʨʳʥ 
ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥʠʡʛ ʥʵʤʵʛʜװװʣʥʵ. 

ʍʦʣʙʦʣʪʳʥ ʩʭʝʤ 4 ï ʐʘʘʥʪʘʛ ʭʵʣʙʵʨʵʵʨ ʭʦʣʙʦʭ 
ʩʭʝʤ 

ɻʘʜʘʨʛʳʥ װʥʜʩʵʥ ʭʦʣʙʦʣʪ ʰʘʘʥʪʘʛ ʭʵʣʙʵʨʵʵʨ 
ʭʦʣʙʦʛʜʦʥʦ [3]. ʅװװʨʥʠʡ ʵʛʥʵʵʥʠʡ ʛʦʣʳʥ 
ʮʦʦʥʦʛʦʦʩ ʛʘʣ ᴇʛʯ ʮʦʦʥʦʛ ʭʦʦʨʦʥʜʳʥ ʫʜʘʘʰʨʘʣʳʥ 
ʭʫʛʘʮʘʘ 25 ʤʩ, ʵʛʥʵʵ ʭʦʦʨʦʥʜʳʥ ʭʦʦʨʦʥʜʳʥ 
ʫʜʘʘʰʨʘʣʳʥ ʭʫʛʘʮʘʘ 67 ʤʩ ʙʘʡʥʘ. ʋʛ ʭʦʣʙʦʣʪʳʥ 
ʩʭʝʤʠʡʛ ʘʰʠʛʣʘʭ װʝʜ ʵʛʥʵʵ ʭʦʦʨʦʥʜ 20 ʰ ʛʘʜʘʨʛʳʥ 
ʭʦʣʙʦʛʯ ʙʣʦʢʪʦʡ ʛʫʫʨʩ, ʮʦʦʥʦʛ ʭʦʦʨʦʥʜ 75 ʰ 
ʛʘʜʘʨʛʳʥ ʭʦʣʙʦʛʯ ʙʣʦʢʪʦʡ ʛʫʫʨʩ ʘʰʠʛʣʘʭʘʘʨ ʙʘʡʥʘ. 

4-ʨ ʟʫʨʘʛ. ʐʘʘʥʪʘʛ ʭʵʣʙʵʨʵʵʨ ʭʦʣʙʦʭ ʩʭʝʤ (4-ʨ ʭʫʚʠʣʙʘʨ)

ɼʵʵʨʭ ʭʦʣʙʦʣʪʳʥ ʩʭʝʤʵʵʨ ʪʵʩʣʵʭʵʜ ʯʫʣʫʫʣʘʛ 
ʰʘʘʥʪʘʛ ʙʫʶʫ ʛʫʨʚʘʣʞʠʥ ʭʵʣʙʵʨʵʵʨ ʰʠʜʵʛʜʵʭ 
ʙᴇʛᴇᴇʜ ʥʫʨʘʣ ʜʦʛʦʣʳʥ ʜʫʥʜ ʭʵʩʵʛ ʨװװ ʟʘʜʛʘʡ, ʙᴇᴇʥ 
 ʩʵʭ ʙʦʣʦʤʞʪʦʡ. ʋʛ ʪʦʭʠʦʣʜʦʣʜ ʘʞʣʳʥ ʪʘʣʙʘʡʥװװ
ᴇʨʛᴇʥ ʠʭ ʙʘʡʭʘʘʩ ʛʘʜʥʘ ʵʢʩʢʘʚʘʪʦʨʳʥ ʦʨʣʳʥ ᴇʨʛᴇʥ 
ʞʠʛʜ ʙʫʩ ʛʘʨʥʘ. ʕʥʵ ʥʴ ʵʢʩʢʘʚʘʪʦʨʳʥ ʰʠʣʞʠʣʪ 
ʭᴇʜᴇʣʛᴇᴇʥʜ ʥᴇʣᴇᴇʣᴇʭ ʙʘ ʙװʪʵʵʣʜ ʩᴇʨᴇʛ ʥᴇʣᴇᴇ 
 .ʣʵʭ ʙʦʣʦʤʞʪʦʡװװʟװ

ɼʵʵʨʭ 4 ʭʫʚʠʣʙʘʨ ʪʫʩ ʙװʨʜ ʥʦʛʜʦʭ ʪʵʩʨʵʭ 
ʤʘʪʝʨʠʘʣʳʥ ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʞ ʟʘʨʮʫʫʣʘʣʪʳʛ 7-
ʨ ʭװʩʥʵʛʪ,  ʟʘʨʜʣʳʥ ʭʵʤʞʵʵʛ 8-ʨ ʭװʩʥʵʛʪʵʜ ʪʫʩ ʪʫʩ 
ʭʘʨʴʮʫʫʣʞ װʟװװʣʵʚ. 

7-ʨ ʭװʩʥʵʛʪ. ʊʵʩʨʵʭ ʤʘʪʝʨʠʘʣʳʥ ʟʘʨʮʫʫʣʘʣʪ  
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ʊʵʩʨʵʭ 

ʤʘʪʝʨʠʘʣ 

ʍʵʤ-

ʞʠʭ 

ʥʵʛʞ 

1-ʨ 

ʭʫʚʠʣ-

ʙʘʨ 

2-ʨ 

ʭʫʚʠʣ-

ʙʘʨ 

3-ʨ 

ʭʫʚʠʣ-

ʙʘʨ 

4-ʨ 

ʭʫʚʠʣ-

ʙʘʨ 

ʕʤʫʣʴʩʠʡʥ 

ʪʵʩʨʵʭ ʙʦʜʠʩ 
ʢʛ 18192 18192 18192 18192 

ᴆʜᴇᴇʛʯ - 500 

ʛʨ, 
 h 192 192 192 192 

ʎʦʦʥʦʛʠʡʥ 

ʪʵʩʣװװʨʪʵʡ 

ʛʫʫʨʩ, 16 ʤ, 500 

ʤʩ 

 h 96 96 96 96 

ʎʦʦʥʦʛʠʡʥ 

ʪʵʩʣװװʨʪʵʡ 

ʛʫʫʨʩ, 6 ʤ, 500 

ʤʩ 

 h 96 96 96 96 

ɻʘʜʘʨʛʳʥ 

ʭʦʣʙʦʛʯ 

ʙʣʦʢʪʦʡ ʛʫʫʨʩ, 

7 ʤ, 25 ʤʩ / 

ʮʦʦʥʦʛ 

ʭʦʦʨʦʥʜ/ 

 h 86 22 84 75 

ɻʘʜʘʨʛʳʥ 

ʭʦʣʙʦʛʯ 

ʙʣʦʢʪʦʡ ʛʫʫʨʩ, 

6 ʤ, 67 ʤʩ / 

ʵʛʥʵʵ ʭʦʦʨʦʥʜ/ 

 h 10 74 11 20 

ʍʦʣʙʦʣʪʳʥ 

ʰʫʛʘʤʳʥ 

ʮʦʭʠʣʪʳʥ 

ʜʦʣʛʠʦʥ 

ʜʘʤʞʫʫʣʘʭ 

ʛʫʫʨʩ 

ʤ 
250 ʤ - 

1 ʙʘʛʮ 

250 ʤ - 

1 ʙʘʛʮ 

250 ʤ - 

1 ʙʘʛʮ 

250 ʤ - 

1 ʙʘʛʮ 

 

ɼʵʵʨʭ ʭʘʨʴʮʫʫʣʘʣʪʘʘʩ װʟʵʭʵʜ ʮʦʦʥʦʛ ʭʦʦʨʦʥʜ 
ʭʵʨʵʛʣʵʭ ʛʘʜʘʨʛʳʥ ʭʦʣʙʦʛʯ ʙʣʦʢʪʦʡ ʛʫʫʨʩ 1-ʨ 
ʭʫʚʠʣʙʘʨʪ ʭʘʤʛʠʡʥ ʠʭ (86 ʰ), 2-ʨ ʭʫʚʠʣʙʘʨʪ 
ʭʘʤʛʠʡʥ ʙʘʛʘ (22 ʰ) ʟʘʨʮʫʫʣʘʭʘʘʨ ʙʘʡʥʘ. ʍʘʨʠʥ 
ʵʛʥʵʵ ʭʦʦʨʦʥʜ ʭʵʨʵʛʣʵʭ ʛʘʜʘʨʛʳʥ ʭʦʣʙʦʛʯ ʙʣʦʢʪʦʡ 
ʛʫʫʨʩ 1-ʨ ʭʫʚʠʣʙʘʨʪ ʭʘʤʛʠʡʥ ʙʘʛʘ (10 ʰ), 2-ʨ 
ʭʫʚʠʣʙʘʨʪ ʭʘʤʛʠʡʥ ʠʭ (74 ʰ) ʪʫʩ ʪʫʩ ʟʘʨʮʫʫʣʘʭʘʘʨ 
ʙʘʡʥʘ. 

8-ʨ ʭװʩʥʵʛʪ. ʊʵʩʨʵʭ ʤʘʪʝʨʠʘʣʳʥ ʟʘʨʜʣʳʥ ʭʘʨʴʮʫʫʣʘʣʪ 

ʊʵʩʨʵʭ 

ʤʘʪʝʨʠʘʣ 

ʅʵʛʞ 

  ,ʥʵװ

1-ʨ 

ʭʫʚʠʣ-

ʙʘʨ 

2-ʨ 

ʭʫʚʠʣ-

ʙʘʨ 

3-ʨ 

ʭʫʚʠʣ-

ʙʘʨ 

4-ʨ 

ʭʫʚʠʣ

ʙʘʨ 

ʕʤʫʣʴʩʠʡʥ 

ʪʵʩʨʵʭ ʙʦʜʠʩ, 

ʤʷʥ.ʪᴇʛ 

1800 32,745.6 32,745.6 32,745.6 
32,745.

6 

ᴆʜᴇᴇʛʯ - 500 

ʛʨ, ʤʷʥ.ʪᴇʛ 
20200 3,878.4 3,878.4 3,878.4 3,878.4 

ʎʦʦʥʦʛʠʡʥ 

ʪʵʩʣװװʨʪʵʡ 

ʛʫʫʨʩ, 16 ʤ, 

500 ʤʩ, 

ʤʷʥ.ʪᴇʛ 

6540 627.8 627.8 627.8 627.8 

ʎʦʦʥʦʛʠʡʥ 

ʪʵʩʣװװʨʪʵʡ 

ʛʫʫʨʩ, 6 ʤ, 

500 ʤʩ, 

ʤʷʥ.ʪᴇʛ 

3930 377.3 377.3 377.3 377.3 

ɻʘʜʘʨʛʳʥ 

ʭʦʣʙʦʛʯ 

ʙʣʦʢʪʦʡ 

ʛʫʫʨʩ, 7 ʤ, 25 

ʤʩ / ʮʦʦʥʦʛ 

ʭʦʦʨʦʥʜ/, 

ʤʷʥ.ʪᴇʛ 

5610 482.4 123.4 471.2 420.7 

ɻʘʜʘʨʛʳʥ 

ʭʦʣʙʦʛʯ 

ʙʣʦʢʪʦʡ 

ʛʫʫʨʩ, 6 ʤ, 67 

ʤʩ / ʵʛʥʵʵ 

ʭʦʦʨʦʥʜ/, 

ʤʷʥ.ʪᴇʛ 

5005 50.1 370.4 55.1 100.1 

ʍʦʣʙʦʣʪʳʥ 

ʰʫʛʘʤʳʥ 

ʮʦʭʠʣʪʳʥ 

ʜʦʣʛʠʦʥ 

ʜʘʤʞʫʫʣʘʭ 

ʛʫʫʨʩ, 

ʤʷʥ.ʪᴇʛ 

66000 66.0 66.0 66.0 66.0 

ʊʵʩʵʣʛʵʵʥʜ ʰʘʘʨʜʘʛʜʘʭ 

ʥʠʡʪ ʤʘʪʝʨʠʘʣʳʥ ʟʘʨʜʘʣ, 

ʤʷʥ. ʪᴇʛ 

38,227.6 38,188.9 38,221.4 
38,215.

9 

ʊʵʩʣʵʛʜʵʭ ʫʫʣʳʥ ʮʫʣʳʥ 

ʭʵʤʞʵʵ, ʤ3 
30,000 30,000 30,000 30,000 

ᴆʨʪᴇʛ, ʪᴇʛ/ʤ3 1,274.3 1,273.0 1,274.0 1,273.9 

 

ɼʵʵʨʭ ʭʘʨʴʮʫʫʣʘʣʪʘʘʩ װʟʵʭʵʜ 2-ʨ ʭʫʚʠʣʙʘʨ ʙʫʶʫ 
ʞʠʰװװ ʭʦʣʙʦʣʪʳʥ ʩʭʝʤ ʘʰʠʛʣʘʭ װʝʜ 1 ʤ3 ʭװʜʵʨ 
ʪʵʩʣʵʭ ᴇʨʪᴇʛ 1273.0 ʪᴇʛ ʙʫʶʫ ʭʘʤʛʠʡʥ ʙʘʛʘ ʟʘʨʜʘʣ 
ʛʘʨʛʘʭʘʘʨ ʙʘʡʥʘ. 

 

ɼתɻʅʕʃʊ 

1. ʊʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ װʥʜʩʵʥ ʭʵʤʞʵʵʩװװʜʠʡʛ 
ʪʦʦʮʩʦʥ ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ ʪʦʦʮʦʦʥʳ ʭʫʚʠʡʥ 
ʟʘʨʮʫʫʣʘʣʪ ʥʴ ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ ʙʦʜʠʪ ʭʫʚʠʡʥ 
ʟʘʨʮʫʫʣʘʣʪʘʘʩ 2 ʜʘʭʠʥ ʙʘʛʘ, ʥʵʛ ʙʣʦʢʦʜ ʥʦʛʜʦʭ 
ʮʦʦʥʦʛʠʡʥ ʪʦʦ 2.3 ʜʘʭʠʥ ʙʘʛʘ ʙʘʡʥʘ. ʕʥʵ ʥʴ 
ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʠʣʜ ʟʘʨʮʫʫʣʘʭ ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ 
ʭʵʤʞʵʵʛ 2 ʜʘʭʠʥ ʥʵʤʥʵʭ, ᴇʨᴇʤʜʣᴇʛʠʡʥ ʘʞʣʳʥ 
ʟʘʨʜʣʳʥ 2.3 ʜʘʭʠʥ ʙʫʫʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʭʘʘʨ 
ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ.  

2. ɾʠʰװװ ʭʦʣʙʦʣʪʳʥ ʩʭʝʤʵʵʨ ʪʵʩʣʵʭʵʜ ʥʫʨʣʳʛ 
ʙᴇᴇʥ, ᴇʥʜᴇʨ װװʩʛʵʞ ʘʞʣʳʥ ʪʘʣʙʘʡʥ ᴇʨʛᴇʥʠʡʛ 
ʙʘʛʘʩʛʘʭ, ʫʣʤʘʘʨ ʵʢʩʢʘʚʘʪʦʨʳʥ ʰʠʣʞʠʣʪ 
ʭᴇʜᴇʣʛᴇᴇʥʠʡʛ ʙʫʫʨʫʫʣʞ ʙװʪʵʵʣʜ ʵʝʨʵʛʵʵʨ ʥᴇʣᴇᴇʣᴇʭ 
ʙʦʣʦʤʞʪʦʡ ʙʘ 1 ʤ3 ʭװʜʵʨ ʪʵʩʣʵʭ ᴇʨʪᴇʛ 1273.0 ʪᴇʛ 
ʙʫʶʫ ʭʘʤʛʠʡʥ ʙʘʛʘ ʟʘʨʜʘʣ ʛʘʨʛʘʭʘʘʨ ʙʘʡʥʘ. ʕʥʵ ʥʴ 
ʙʫʩʘʜ ʭʫʚʠʣʙʘʨʫʫʜʘʘʩ ʪʝʭʥʦʣʦʛʠ ʙʦʣʦʥ ʵʜʠʡʥ 
ʟʘʩʛʠʡʥ ʭʫʚʴʜ ʠʣװװ ʜʘʚʫʫ ʪʘʣʪʘʡ ʭʦʣʙʦʣʪʳʥ ʩʭʝʤ 
ʙʦʣʞ ʙʘʡʥʘ. 
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[2] ISEE Blasterôs Handbook 18th Edition., 2014. 

[3] Nonel shot pattern guide., Dyno nobel., 2006.
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 ʅתתʈʉʅʀʁ ʋʋʈʍɸʁʅ ᴆʈᴆʄɼʃᴆɻ ʊʕʉʕʃɻʕʕʅʀʁ  

 ɸɾʃʓʅ ɼɸʈɸɸʍ ʍʀʁ, ʊʆʆʉ,  

 ʊʆʆʉʆʅʎʆʈ ɹɸɻɸʉɻɸʍ ɸʈɻʋʋɼ 

 

ʈ.ɹʘʜʤʘʘʨʘʛ1, ʄ.ʅʷʤʟʘʷʘ2, ɼʦʢʪʦʨ (Ph.D) ʎ.ɸʨʠʫʥʞʘʨʛʘʣ3 
1,2 ʐʋʊʀʉ, ɻʝʦʣʦʛʠ ʫʫʣ ʫʫʨʭʘʡʥ ʩʫʨʛʫʫʣʴ, ʋʫʣ ʫʫʨʭʘʡʥ ʘʰʠʛʣʘʣʪʳʥ ʪʝʭʥʦʣʦʛʠ IV 

3 ʐʋʊʀʉ, ɻʝʦʣʦʛʠ ʫʫʣ ʫʫʨʭʘʡʥ ʩʫʨʛʫʫʣʴ, ʋʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʩʘʣʙʘʨ, ɸʭʣʘʭ ʙʘʛʰ 

ʀ-ʤʘʡʣ: ragchaaab@gmail.com; nyamkanyamzaya825@gmail.com; 

 
ʆʨʰʠʣ-ʅϮϮʨʩʥʠʡ ʫʫʨʭʘʡ ʙʦʣʦʥ ʠʣ ʫʫʨʭʘʡ ʦʣʙʦʨʣʦʣʪʳʥ Ϯʡʣ ʘʞʠʣʣʘʛʘʘ ʥʴ ʭϮʨʵʵʣʵʥ ʙʘʡʛʘʘ ʦʨʯʠʥʜ ʪʦʜʦʨʭʦʡ 

ʭʵʤʞʵʵʥʠʡ ʭʠʡ, ʪʦʦʩ ʙʦʣʦʥ ʙʫʩʘʜ ʭʦʨʪʦʡ ʥʵʛʜʣϮϮʜʠʡʛ ʷʣʛʘʨʫʫʣʞ ʙʘʡʜʘʛ. ʋʫʨʭʘʡʥ ʭϮʨʵʵʥʜ ʘʛʘʘʨʳʥ ʩʦʣʠʣʮʦʦ 

ʥʴ ʙʘʡʛʘʣʠʡʥ ʟʘʤʘʘʨ ʷʚʘʛʜʘʞ ʙʘʡʜʘʛ. ʅϮϮʨʩʥʠʡ ʫʫʨʭʘʡʜ ϺʨϺʤʜʣϺʛ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ Ϯʝʜ ʙʦʣʦʥ ʜʘʨʘʘ ϮϮʩʵʭ 

ʭʠʡ, ʪʦʦʩ, ʪʦʦʩʦʥʮʦʨ  ʥʴ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ ʙʦʣʦʥ ʘʤʴʜ ʦʨʛʘʥʠʟʤʜ ʩϺʨʛϺϺʨ ʥϺʣϺϺʣʞ ʙʘʡʥʘ. 

ʊϮʣʭϮϮʨ Ϯʛ: Ϲʊɸ, ʍʦʨʪ ʘʛʘʘʨ, ʊʦʦʩ ʪʦʦʩʦʥʮʦʨ, ʅϮϮʨʩ

 ʥ ʙʘװװʨʵʣʜʵʭװʥʜʩʵʥ ʙװ ʥʜʩʵʥ ʭʵʩʵʛ. ɸʛʘʘʨʳʥת

ʘʛʘʘʨʳʥ ʭʦʨʪʦʡ ʭʦʣʴʮ 

¶ ɸʛʘʘʨʳʥ װʥʜʩʵʥ ʙװʨʵʣʜʵʭװװʥ ʭʵʩʵʛ  

ʍװʯʠʣʪᴇʨᴇʛʯ ʥʴ ᴇʥʛᴇ, ʘʤʪ, װʥʵʨʛװʡ ʭʠʡ ʙᴇʛᴇᴇʜ 

ʫʩʘʥʜ ʤʫʫ ʫʫʩʜʘʛ ʯ ʦʣʦʥ ʙʦʜʠʩʪʦʡ ʘʤʘʨʭʘʥ ʥʵʛʜʜʵʛ. 

ʀʩʵʣʜʵʭ ʧʨʦʮʝʩʩʪ ʪװʨʛʵʩʛʵʛʯʠʡʥ װװʨʵʛ ʛװʡʮʵʪʛʵʜʵʛ 

ʙᴇʛᴇᴇʜ ʫʩʥʳ ʫʫʨ ʭװʯʠʣʪᴇʨᴇʛʯʠʡʥ ʠʜʵʚʭʠʡʛ 

ʥʵʤʵʛʜװװʣʜʵʛ. ʍװʯʠʣʪᴇʨᴇʛʯ ʭװʥʠʡ ʘʤʴʩʛʘʣʳʥ װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʜ ʥʵʥ ʯʫʭʘʣ װװʨʵʛ ʛװʡʮʵʪʛʵʜʵʛ. 

ʍװʯʠʣʪᴇʨᴇʛʯ ʘʤʴʩʛʘʣʳʥ ʟʘʤʘʘʨ ʜʘʤʞʠʥ ʫʫʰʛʠʥʜ 

ʦʨʦʭ ʟʘʤʜʘʘ ʥʠʡʪʜʵʵ 100ʤ2 ʦʨʯʠʤ ʪʘʣʙʘʡʛ ʜʘʡʨʘʥ 

ᴇʥʛᴇʨʯ ʮʫʩʘʘʨ ʜʘʤʞʠʥ ʭװʥʠʡ ʙװʭ ʦʨʛʘʥʠʟʤʜ ʪʘʨʞ 

ʙʘʡʜʘʛ.  

ɸʤʴʩʛʘʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪ. ʍװʥ ʵʥʛʠʡʥ ʪᴇʣᴇʚ 

ʙʘʡʜʘʣʜ ʤʠʥʫʪʘʜ 16-18 ʘʤʴʩʛʘʣ ʭʠʡʜʵʛ. 

ɸʤʴʩʛʘʣʳʥ ʵʟʣʵʭװװʥ ʥʴ 0.4-0.5 ʣ, ʥʵʛ ʤʠʥʫʪʘʜ 

ʭʵʨʵʛʣʵʞ ʙʘʡʛʘʘ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵ 8 ʣ ʙʘʡʥʘ. ʍװʥʜ 

ʘʞʣʳʥ װʝʜ ʘʤʴʩʛʘʣʳʥ ʜʘʚʪʘʤʞ ʥʵʤʵʛʜʵʭ ʙᴇʛᴇᴇʜ 

ʭʵʨʵʛʣʵʞ ʙʘʡʛʘʘ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵ 130 ʣ/ʤʠʥ ʭװʨʜʵʛ. 

ɸʟʦʪ. ɸʟʦʪ ᴇʥʛᴇ, ʘʤʪ, װʥʵʨʛװʡ ʠʜʵʚʭʛװʡ ʭʠʡ ʶʤ. 

ɸʛʘʘʨ ʜʘʭʴ ʘʟʦʪʳʥ ʘʛʫʫʣʛʘ ʯᴇʣᴇᴇʪ ʰʘʪʘʣʪʳʥ ʟʘʘʛ 

ʜʵʵʨ ʦʨʰʠʥʦ. (ʊװװʥʠʡ ʘʛʫʫʣʛʘ 3-4% ʥʵʤʵʛʜʵʭʵʜ 

ʘʛʘʘʨʪ ʯᴇʣᴇᴇʪ ʰʘʪʘʣʪ ʷʚʘʛʜʘʭ ʙʦʣʦʤʞʛװʡ ʙʦʣʜʦʛ) 

ɸʟʦʪ ʥʠʡʣʤʵʣ ʦʨʛʘʥʠʢ ʥʵʛʜʣʠʡʥ ʭʵʣʙʵʨʵʵʨ 

ʫʨʛʘʤʘʣ, ʘʤʴʪʘʥ ʦʨʛʘʥʠʟʤʳʥ ʵʜ ʵʩʠʡʥ ʙװʪʮʵʜ 

ʦʨʜʦʛ ʙᴇʛᴇᴇʜ ʙʘʡʛʘʣʠʡʥ ʘʤʴʜʨʘʣʳʥ ʧʨʦʮʝʩʩʪ 

ʯʫʭʘʣ װװʨʵʛ ʛװʡʮʵʪʛʵʥʵ. ɸʟʦʪ ʭװʥʠʡ ʮʫʩʥʳ 

ʥʘʡʨʣʘʛʘʜ ʦʨʦʣʮʜʦʛ.  

ʅװװʨʩʭװʯʣʠʡʥ ʭʠʡ. ɸʛʘʘʨʳʥ ʥʘʡʨʣʘʛʘ ʜʘʭʴ 

ʥװװʨʩʭװʯʣʠʡʥ ʭʠʡ 3%-ʜ ʙʦʣʦʭʦʜ ʙʠʝ ʦʨʛʘʥʠʟʤ 

ʘʯʘʘʣʘʣʛװʡ ʙʘʡʩʘʥ ʯ ʛʵʩʵʥ ʘʤʴʩʛʘʣʳʥ ʭʵʤ 2 ʜʘʭʠʥ, 

5%-ʜ 3 ʜʘʭʠʥ ʥʵʤʵʛʜʵʥʵ. 5-8% -ʠʡʥ ʘʛʫʫʣʛʘʜ 

ʥװʜʥʠʡ ʩʘʣʩʪ ʙװʨʭʵʚʯ, ʘʤʴʩʛʘʣʳʥ ʟʘʤ ʮʦʯʨʦʭ, 

ʪʦʣʛʦʡ ᴇʚʜᴇʭ, ʘʤʴʩʛʘʘʜʘʭ, ʟװʨʭ ʭװʯʪʵʡ ʮʦʭʠʣʦʭ, 

ʜʦʪʦʨ ʵʚʛװʡ ʙʦʣʦʭ ʜʘʨʘʣʪ ʠʭʩʵʭ ʰʠʥʞ ʪʵʤʜʛװװʜ 

ʠʣʵʨʥʵ. 20-25%-ʠʡʥ ʥװװʨʩʭװʯʣʠʡʥ ʭʠʡʥ ʘʛʫʫʣʛʘ 

 ʟʜʵʛ. ʋʫʨʭʘʡ ʜʦʪʦʨװ ʭʣʠʡʥ ʘʶʫʣʪʘʡ ʛʵʞװ

ʥװװʨʩʭװʯʣʠʡʥ ʭʠʡʥ ʷʣʛʘʨʘʭ װʥʜʩʵʥ ʵʭ װװʩʚʵʨ ʥʴ 

ʥװװʨʩ ʙʘ ʤʦʜʥʳ ʷʣʟʨʘʭ, ʠʩʵʣʜʵʭ ʧʨʦʮʝʩʩ, ʯʫʣʫʫʣʘʛ 

ʠʩʵʣʜʩʵʥ ʫʩʥʳ ʥᴇʣᴇᴇʛᴇᴇʨ ʟʘʜʨʘʭ, ʯʫʣʫʫʣʘʛ ʙʦʣʦʥ 

ʘʰʠʛʪ ʤʘʣʪʤʘʣʘʘʩ ʰʫʫʜ ʷʣʛʘʨʘʭ ʟʵʨʵʛ ʶʤ. 

ʊװװʥʯʣʵʥ ʤʝʪʘʥ ʙʘ ʥװװʨʩʥʠʡ ʪʦʦʩ ʪʵʩʨʵʭ, ʛʘʣ 

ʪװʡʤʵʨ ʛʘʨʘʭ ʷʚʮʘʜ ʥʵʣʵʵʜ ʭʵʤʞʵʵʛʵʵʨ ʷʣʛʘʨʜʘʛ. 

¶ ɸʛʘʘʨʳʥ ʟʘʨʠʤ ʭʦʨʪʦʡ ʭʦʣʴʮ  

ʋʫʨʭʘʡʥ ʘʛʘʘʨʳʥ ʭʦʨʪʦʡ ʭʦʣʴʮ ʥװװʨʩʪᴇʨᴇʛʯʠʡʥ 
ʠʩʵʣ, ʘʟʦʪʳʥ ʠʩʵʣ, ʭװʭʵʨʪ ʭʠʡ, ʭװʭʵʨʪ ʫʩʪᴇʨᴇʛʯ ʛ.ʤ 
ʙʦʣʥʦ.  

ʅϮϮʨʩʪϺʨϺʛʯʠʡʥ ʠʩʵʣ. ᴆʥʛᴇ, ʘʤʪ װʥʵʨʛװʡ ʭʠʡ. 
ʅװװʨʩʪᴇʨᴇʛʯʠʡʥ ʠʩʵʣ ʰʘʪʜʘʛ, ʘʛʘʘʨʪʘʡ 16.2-73.4% 
ʘʛʫʫʣʛʘʪʘʡ ʭʦʣʴʮ װװʩʩʵʥ ʪʦʭʠʦʣʜʦʣʜ ʪʵʩʵʨʜʵʛ. 
ʎʫʩʘʥ ʜʦʪʦʨʭ ʥװװʨʩʪᴇʨᴇʛʯʠʡʥ ʠʩʵʣ ʜʵʵʨʭ 
ʭʵʤʞʵʵʥʵʵʩ ʜʘʚʩʘʥ ʪʦʭʠʦʣʜʦʣʜ ʫʭʘʘʥ ʙʘʣʘʨʪʘʭ ʙʘ 
ʫʣʤʘʘʨ װʭʵʣʜ ʭװʨʛʵʥʵ. 

ʍϮʭʵʨʪ ʭʠʡ. ᴆʥʛᴇʛװʡ, ʭװʯʪʵʡ ʵʭװװʥ װʥʵʨʪʵʡ, 
ʠʩʛʵʣʵʥʜװװ ʘʤʪʪʘʡ ʭʠʡ. ʍװʭʵʨʪ ʭʠʡ ʪʵʩʵʣʛʵʵʥʠʡ 
ʘʞʣʳʥ ʙʦʣʦʥ ʫʫʨʭʘʡʥ ʛʘʣ ʪװʡʤʵʨ, ʦʣʦʥ ʩʫʣʴʬʠʜ 
ʥʵʛʜʵʣ ʭװʯʠʣʪᴇʨᴇʛʯʪʵʡ ʠʩʵʣʜʵʭ ʷʚʮʘʜ װװʩʜʵʛ. ʄᴇʥ 
ʫʫʨʭʘʡʥ ʯʫʣʫʫʣʘʛ, ʯʫʣʫʫʥ ʥװװʨʩʥʵʵʩ ʷʣʛʘʨʜʘʛ. 
ʍװʭʵʨʪ ʭʠʡ ʥװʜ, ʘʤʴʩʛʘʣʳʥ ʟʘʤ ʙʦʣʦʥ ᴇʥʜᴇʨ 
ʘʛʫʫʣʛʘʪʘʡ ʪʦʭʠʦʣʜʦʣʜ ʫʫʰʛʠʥʜ ʭʦʨʪʦʡ ʥᴇʭʮᴇʣ 
  .ʣʜʵʛװװʟװ

ɸʤʤʠʘʢ. ɸʤʤʠʘʢ ʫʩʘʥʜ ʩʘʡʥ ʫʫʩʥʘ, ʘʛʘʘʨʳʥ 
ʪʦʜʦʨʭʦʡ ʥʘʡʨʣʘʛʘʪʘʡ ʘʤʤʠʘʢʠʡʥ ʭʦʣʴʮ ʪʵʩʵʨʜʵʛ 
(16-26% ʙʘʡʭʘʜ). ɸʤʤʠʘʢ ʘʧʘʪʠʪ-ʥʝʬʝʣʠʥʳ 
ʯʫʣʫʫʣʘʛ, ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʠʣ, ʛʘʣ ʪװʡʤʵʨ ʫʥʪʨʘʘʭ 
ʘʞʠʣ (ʰʘʪʘʞ ʙʘʡʛʘʘ ʥװװʨʩʪʵʡ ʭʘʨʠʣʮʘʥ 
 ʡʣʯʣʵʣʮʵʭʵʜ) ʫʫʨʭʘʡʥ ʘʛʘʘʨʳʛ ʭᴇʨʛᴇʭᴇʜװ
ʟʦʨʠʫʣʘʣʪʪʘʡ ʛʘʟʨʳʥ ʛʘʜʘʨʛʘ ʜʵʵʨ ʙʘʡʨʣʫʫʣʩʘʥ 
ʭᴇʨʛᴇʛʯ ʤʘʰʠʥʳ ʛʵʤʪʣʠʡʥ ʷʚʮʘʜ ʷʣʛʘʨʯ ʙʦʣʥʦ. 
ɸʤʤʠʘʢ ʭʦʨʪʦʡ, ʘʤʴʩʛʘʣʳʥ ʟʘʤʳʥ ʩʘʣʩʪ 
ʙװʨʭʵʚʯʠʡʛ ʪװʣʵʭ װʡʣʯʠʣʛʵʵʪʵʡ. ʍʵʣ ʭʦʦʣʦʡʛ ʭʫʨʮ 
ʛʵʤʪʵʵʭ ʭʘʥʠʘʣʛʘʭ, ʘʨʪʝʨʠʡʥ ʜʘʨʘʣʪʳʛ ʙʫʫʨʫʫʣʘʭ, 
ʥʫʜ ʩʦʭʨʦʭ ʭװʨʪʵʣ ʭʫʨʮ װʨʵʚʩװװʣʵʭ ʟʵʨʵʛ ʰʠʥʞ 
ʪʵʤʜʵʛ ʠʣʵʨʥʵ. ɸʛʘʘʨʳʥ ʥʘʡʨʣʘʛʘʜ ʙʘʡʞ ʙʦʣʦʭ 
ʟᴇʚʰᴇᴇʨᴇʛʜʩᴇʥ ʜʵʵʜ ʭʵʤʞʵʵ ʥʴ 0.002% ʙʦʣʥʦ.  

ʋʩʪϺʨϺʛʯ. ᴆʥʛᴇʛװʡ ʭʠʡ. ʋʩʪᴇʨᴇʛʯ ʰʘʪʜʘʛ, ʘʛʘʘʨʪ 4-
74% ʘʛʫʫʣʛʘʪʘʡ ʙʘʡʭʘʜ ʪʵʩʨʵʣʪ װװʩʛʵʥʵ. ʋʩʪᴇʨᴇʛʯ 
ʙʫʩʘʜ ʭʠʡʥʵʵʩ ʭᴇʥʛᴇʥ ʫʯʠʨ ʭʘʘʣʪʥʳ ʥװʭ ʩװʚ, ʘʥ 
ʮʘʚʘʘʨ ʥʵʚʯʠʥʵ. ʋʫʨʭʘʡʜ ʯʫʣʫʫʣʘʛ, ʢʘʣʠʡʥ ʭװʜʵʨ, 
ʥװװʨʩ (ʜʫʥʜ ʟʵʨʛʠʡʥ ʤʝʪʘʤʦʨʬʞʠʣʪʪʘʡ)- ʵʵʩ 
ʷʣʛʘʨʜʘʛ ʙᴇʛᴇᴇʜ ʘʢʢʫʤʣʷʪʦʨ ʮʵʥʵʛʣʵʭʵʜ װװʩʜʵʛ.  

ʄʝʪʘʥ.  ʅװװʨʩʥʠʡ ʫʫʨʭʘʡʜ ʘʛʘʘʨ װʥʜʩʵʥʜʵʵ 
ʤʝʪʘʥʘʘʩ (100% ʭװʨʪʵʣ) ʥװװʨʩʭװʯʣʠʡʥ ʭʠʡʥ ʭʦʣʴʮ 
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(5% ʭװʨʪʵʣ) ʘʟʦʪ (ʭʵʜʭʵʥ %), ʫʩʪᴇʨᴇʛʯ ʙʦʣʦʥ ʤʝʪʘʥ 
ʛʦʤʦʣʦʛ (1-4%). ʫʩʪᴇʨᴇʛʯʠʡʥ ʠʩʵʣ (0.5-1.5%) -ʘʘʩ 
ʪʫʩ ʪʫʩ ʙװʨʜʜʵʛ. ʗʣʠʤʛװʡ ʭʵʤʞʵʵʪʵʡ ʙʘʡʭʜʘʘ ʤʝʪʘʥ 
ʭʦʨʛװʡ. ɸʛʘʘʨʪ ʙʘʡʛʘʘ ʤʝʪʘʥʳ ʭʦʣʴʮ ʥʵʤʵʛʜʵʭ ʥʴ 
ʭװʯʠʣʪᴇʨᴇʛʯʠʡʥ ʘʛʫʫʣʛʳʛ ʙʘʛʘʩʛʘʭ ʘʶʫʣʪʘʡ. ɸʛʘʘʨ 
ʜʘʭʴ ʤʝʪʘʥʳ ʘʛʫʫʣʛʘ 50-80% ʭװʨʪʵʣ ʥʵʤʵʛʜʵʭʵʜ 
ʭװʯʠʣʪᴇʨᴇʛʯ ʝʨʜʠʡʥ ʘʛʫʫʣʛʘʪʘʡ ʙʘʡʩʘʥ ʯ ʥʦʡʨ 
ʭװʨʛʵʞ, ʪʦʣʛʦʡ ʭװʯʪʵʡ ᴇʚʜᴇʭ ʰʠʥʞ ʪᴇʣᴇʚ ʠʣʵʨʥʵ. 
ʄʝʪʘʥʳ ʭʦʣʴʮʦʜ ʙʘʡʛʘʘ ʵʪʘʥ, ʧʨʦʧʘʥʳ ʘʛʫʫʣʛʘ ʥʴ 
ʩʫʣ ʤʘʥʩʫʫʨʫʫʣʘʭ װʡʣʯʠʣʛʵʵ װʟװװʣʜʵʛ. 

1. ʅװװʨʩʥʠʡ ʠʣ ʫʫʨʭʘʡʜ װװʩʵʭ ʭʠʡ, ʪʦʦʩ 

ʆʨʛʘʥʠʢ ʙʫʶʫ ʤʠʥʝʨʘʣ ʛʘʨʘʣʪʘʡ ʥʘʨʠʡʥ ʰʠʨʭʵʛʪʵʡ 
ʭʘʪʫʫ ʵʛʵʣ ʭʵʩʛװװʜʠʡʥ ʙᴇᴇʛʥᴇʨʣʠʡʛ ʪʦʦʩ ʛʵʥʵ. 
ɹʫʪʣʘʛʜʩʘʥ ʙʦʜʠʩʳʛ ʩʠʩʪʝʤʠʡʥ װʝ ʛʵʞ ʥʵʨʣʵʥʵ. 
ʍʘʨʠʥ ʪʘʩʨʘʣʪʛװʡ ʙװʪʵʮʪʵʡ ʙʦʜʠʩʳʛ ʩʘʨʥʠʣʳʥ ʛʵʞ 
ʥʵʨʣʵʥʵ. ʀʡʤ ʫʯʠʨ ʭʵʨʵʚ ʵʥʵ ʦʡʣʛʦʣʪʳʛ ʪʦʦʩʥʳ 
ʭʫʚʴʜ ʰʠʣʞװװʣʵʥ ʘʚʯ װʟʚʵʣ ʪʦʦʩʦʥʮʨʳʥ ʵʛʵʣ 
ʭʵʩʛװװʜ ʥʴ ʩʠʩʪʝʤʠʡʥ ʩʘʨʥʠʣʳʥ װʝ ʙʦʣʦʭ ʙᴇʛᴇᴇʜ 
ʭʘʨʠʥ ʪʵʜʛʵʵʨʠʡʥ ʦʨʰʠʥ ʙʘʡʛʘʘ ʘʛʘʘʨ ʥʴ ʩʘʨʥʠʣʳʥ 
ʦʨʯʠʥ ʙʦʣʦʭ ʶʤ. ʍʵʨʵʚ ʩʘʨʥʠʣʳʥ ʦʨʯʠʥ ʥʴ ʜʘʥ 
ʘʛʘʘʨ ʙʘʡʚʘʣ ʪʠʡʤ ʩʠʩʪʝʤʠʡʛ ʘʵʨʦʟʦʣ ʛʵʞ ʥʵʨʣʵʜʵʛ. 
ɸʵʨʦʟʦʣ ʛʵʜʵʛ ʥʴ ʪʦʦʩ, ʫʫʨ ʤʘʥʘʥ, ʫʪʘʘ ʶʤ.  

ɸʛʘʘʨʪ ʙʘʡʛʘʘ ʪʦʦʩ ʰʘʪʘʣʪ, ʪʵʩʨʵʣʪ ʙʦʣʦʥ ʵʚʜʨʵʣ 
 ʥʜʩʵʥʜʵʵװ ʡʣʯʣʵʣʠʡʛװ ʩʛʵʭ ʘʶʫʣʪʘʡ ʙʘʡʜʘʛ. ʀʡʤװװ
ʘʵʨʦʟʦʣ ʪᴇʣᴇʚ ʙʘʡʜʘʣʜ ʙʘʡʛʘʘ ʪʦʦʩ ʙʠʡ ʙʦʣʛʦʥʦ. 
ʍʠʡ ʙʦʣʦʥ ʭʘʪʫʫ ʙʦʜʠʩʳʥ ʭʦʦʨʦʥʜʦʭ ʭʠʤʠʡʥ ʫʨʚʘʣ 
ʥʴ ʘʵʨʦʟʦʣʠʡʥ ʛʘʜʘʨʛʘ ʜʵʵʨ ʷʚʘʛʜʘʥʘ. ʊʠʡʤ 
ʫʨʚʘʣʳʥ ʭʫʨʜ ʥʴ ʫʨʚʘʣʜ ʦʨʞ ʙʘʡʛʘʘ ʙʦʜʠʩʳʥ 
ʭʘʨʴʮʘʭ ʛʘʜʘʨʛʫʫʛʠʡʥ ʭʵʤʞʵʵʥʵʵʩ ʭʘʤʘʘʨʥʘ. 

ʅװװʨʩʥʠʡ ʠʣ ʫʫʨʭʘʡʥ װʡʣʜʚʵʨʣʵʣʠʡʥ װʡʣ 
ʘʞʠʣʣʘʛʘʘʥʳ ʫʣʤʘʘʩ װװʩʵʣʪʵʡ ʪʦʦʩʞʠʣʪ ʥʴ ʘʛʘʘʨʳʥ 
ʙʦʭʠʨʜʣʳʛ װװʩʛʵʜʵʛ. ʠʣ ʫʫʨʭʘʡʜ ʪʦʦʩ װװʩʵʭ ʥʴ 
ʯʫʣʫʫʣʛʠʡʥ ʛʘʨʘʣ װװʩʵʣ, ʯʫʣʫʫʣʛʠʡʥ ʰʠʥʞ ʯʘʥʘʨ, 
ʮʘʛ ʫʫʨʳʥ ʥᴇʭʮᴇʣ, ʛʘʟʘʨ ʟװʡʥ ʙʘʡʨʰʠʣ, ʫʣʠʨʣʳʥ 
ʙʘʡʜʘʣ, ʩʘʣʭʠʥʳ ʭʫʨʜ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʜʘʛ. ʄᴇʥ 
ᴇʨᴇʤʜʣᴇʛ ʪʵʩʵʣʛʵʵ, ʫʭʘʞ ʘʯʠʭ, ʦʚʦʦʣʛʦ װװʩʛʵʭ ʛʵʭ 
ʤʵʪ ʧʨʦʮʝʩʩʫʫʜʳʥ ʫʣʤʘʘʩ ʪʦʦʩ װװʩʜʵʛ ʤᴇʥ  
ᴇʨᴇʤʜʣᴇʛ, ʪʵʩʵʣʛʵʵʥʠʡ ʷʚʮʘʜ ʪʦʦʩ, ʭʠʡ װװʩʵʭ ʵʨʯ 
ʭװʯ ʥʴ ʦʣʦʥ ʭװʯʠʥ ʟװʡʣʵʵʩ ʭʘʤʘʘʨʜʘʛ ʙᴇʛᴇᴇʜ װװʥʜ 
ʯʫʣʫʫʣʛʠʡʥ ʬʠʟʠʢ-ʤʝʭʘʥʠʢ ʰʠʥʞ ʯʘʥʘʨ, 
ʪʵʜʛʵʵʨʠʡʥ ʫʩʥʳ ʘʛʫʫʣʘʤʞ, ʪʵʩʵʣʛʵʵʥʠʡ ʮʦʦʥʦʛ 
ᴇʨᴇʤʜᴇʭ ʘʨʛʘ, ʘʰʠʛʣʘʩʘʥ ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ ʪᴇʨᴇʣ 
ʟʵʨʵʛ ʦʨʥʦ. 

ʊʦʦʩʥʳ ʙװʪʵʮ, ʭʦʨ ʭᴇʥᴇᴇʣ ʥʴ ʫʫʨʭʘʡʥ ʘʰʠʛʣʘʣʪʳʥ 
 ʨʜ ᴇᴇʨʯʣᴇʛʜᴇʭ ʙʦʣʦʤʞʪʦʡ. ɸʛʘʘʨʳʥװʝ ʰʘʪ ʙװ
ʥʘʡʨʣʘʛʘʜ ʫʜʘʘʥ ʭʫʛʘʮʘʘʛʘʘʨ ʵʨʛʵʣʜʵʞ ʙʘʡʛʘʘ ʷʥʟ 
ʙװʨʠʡʥ ʭʵʣʙʵʨʪʵʡ ʭʘʪʫʫ ʙʠʝʠʡʥ ʞʠʞʠʛ ʭʵʩʛװװʜʠʡʛ 
ʪʦʦʩ ʛʵʥʵ. ʊʦʦʩʥʳ ʭʵʤʞʵʵ ʥʴ 0.01-50ʤʢʤ ʭʦʦʨʦʥʜ 
ʙʘʡʭ ʙʘ ʭʵʤʞʵʵʥʵʵʩ ʥʴ ʭʘʤʘʘʨʫʫʣʘʥ ñʥʘʨʠʡʥ 
ʰʠʨʭʵʛʣʵʛʪ ʙʫʶʫ ʈʄ2.5ò (2.5ʤʢʤ-ʵʵʩ ʙʘʛʘ 
ʭʵʤʞʵʵʪʵʡ) ñʪʦʤ ʰʠʨʭʵʛʣʵʛʪ ʙʫʶʫ ʈʄ10ò (2.5 ï 
10ʤʢʤ ʭʵʤʞʵʵʪʵʡ) ʛʵʞ ʘʥʛʠʣʜʘʛ.   

ʅװװʨʩʥʠʡ ʠʣ ʫʫʨʭʘʡʥ ʦʨʯʥʳ ʘʛʘʘʨʳʛ ʙʦʭʠʨʜʫʫʣʞ 
ʙʘʡʛʘʘ װʥʜʩʵʥ ʙʦʭʠʨʜʫʫʣʘʛʯʠʡʥ ʥʵʛ ʥʴ 10ʤʢʤ-ʵʵʩ 
ʞʠʞʠʛ ʰʠʨʭʵʛʪʵʡ ʪʦʦʩʦʥʮʦʨ ʙᴇʛᴇᴇʜ ʭʵʤʞʵʵ ʥʴ 
ʙʘʛʘʩʘʭ ʪʫʩʘʤ װʟװװʣʵʭ ʩᴇʨᴇʛ ʥᴇʣᴇᴇ ʥʴ ʠʭʵʩʜʵʛ. ʊʦʤ 
ʰʠʨʭʵʛʪʵʡ ʪʦʦʩ ʛʘʟʘʨʪ ʫʥʘʭʘʜ 4-10 ʮʘʛ, ʭʘʨʠʥ 
ʞʠʞʠʛ ʰʠʨʭʵʛʪʵʡ ʪʦʦʩʦʥʮʦʨ ʛʘʟʘʨ ʫʥʘʭʘʜ 10 ʛʘʨʫʡ 
ʭʦʥʦʛ ʟʘʨʮʫʫʣʜʘʛ ʙʘʡʥʘ. ʊʦʦʩʳʛ ʛʘʨʘʣ װװʩʣʵʵʨ ʥʴ 
ʦʨʛʘʥʠʢ, ʦʨʛʘʥʠʢ ʙʫʩ, ʭʦʣʠʤʦʛ ʛʵʞ ʷʣʛʘʭ ʙᴇʛᴇᴇʜ 
ʫʫʣ ʫʫʨʭʘʡʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʷʚʮʘʜ ʦʨʛʘʥʠʢ ʙʫʩ, 

ʭʦʣʠʤʦʛ ʪʦʦʩ װװʩʜʵʛ ʙʘ ʠʡʤ ʪʦʦʩ ʠʣװװ ʩᴇʨᴇʛ 
ʥᴇʣᴇᴇʪʵʡ. 

2. ʅװװʨʩʥʠʡ ʠʣ ʫʫʨʭʘʡʜ װװʩʵʭ ʪʵʩʨʵʣʪ 

ʊʦʦʩʥʳ ʰʠʥʞ ʙʘʡʜʣʳʛ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ʪʦʛʪʦʦʞʵʵ.  

¶ ʪʦʦʩ ʤʝʪʘʥʳ ʦʨʦʣʮʦʦʛװʡʛʵʵʨ ʪʵʩʵʨʯ 
ʙʦʣʜʦʛ ʙʘ ʙʘʛʘʭʘʥ ʭʵʤʞʵʵʥʠʡ ʤʝʪʘʥʳ 
ʪʵʩʨʵʣʪ ʫʣʤʘʘʨ ʭװʯʪʵʡ ʪʵʩʨʵʣʪ ʙʦʣʞ 
ʰʠʣʞʜʵʛ.  

¶ ʘʛʘʘʨ ʜʦʪʦʨ ʥʘʨʠʡʥ ʰʠʨʭʵʛʪʵʡ, ʭʫʫʨʘʡ 
ʥװװʨʩʥʠʡ ʪʦʦʩ ʤʝʪʘʥ-ʘʛʘʘʨʳʥ ʭʦʣʴʮʪʦʡ 
ʥʵʛʜʣʠʡʥ ʪʵʩʨʵʭ ʯʘʜʚʘʨʳʥ ʜʦʦʜ ʭʷʟʛʘʘʨʳʛ 
ʙʫʫʨʫʫʣʜʘʛ (ʤʝʪʘʥʳ ʘʛʫʫʣʛʘ <5% ʙʘʡʭʘʜ 
ʭʦʣʴʮ ʪʵʩʨʵʤʪʛʠʡ ʙʦʣʜʦʛ)  

¶ ʥװװʨʩʥʠʡ ʪʦʦʩʥʳ ʪʵʩʨʵʣʪʠʡʥ װʨ ʜװʥʜ 
 ʥʠʡ ʙʠʝװʥ ʥʴ ʭװװʪʵʵʛʜʵʭװʩʩʵʥ ʙװװ
ʤʘʭʙʦʜʳʛ ʥʦʮʪʦʡ ʭʦʨʜʫʫʣʘʭ ʛʦʣ ʥʵʛʜʵʣ 
ʥװװʨʩʪᴇʨᴇʛʯʠʡʥ ʠʩʣʠʡʛ ʠʭ ʭʵʤʞʵʵʛʵʵʨ 
ʘʛʫʫʣʞ ʙʘʡʜʘʛ.  

ʅװװʨʩʥʠʡ ʪʦʦʩʥʳ ʪʵʩʨʵʣʪ ʜʘʨʘʘʭ ʦʥʮʣʦʛʠʡʛ 
ʘʛʫʫʣʜʘʛ. 

¶ ʪʦʦʩʥʳ ʭʠʤʠʡʥ ʙװʪʵʮ ʥʴ ʪʵʩʨʵʣʪʵʜ 
ʠʜʵʚʭʪʵʡ ʦʨʦʣʮʜʦʛ ʜʵʛʜʵʤʪʛʠʡ ʙʦʜʠʩʳʥ 
ʷʣʛʘʨʣʳʥ ʥᴇʭʮᴇʣʠʡʛ ʭʘʥʛʘʞ ʙʘʡʜʘʛ.  

¶ ʥװװʨʩʥʠʡ ʪʦʦʩʦʥʮʨʳʥ ʵʛʵʣ ʭʵʩʛװװʜ ʙʠʝ 
ʙʠʝʪʵʡʛʵʵ ʤᴇʨʛᴇʣʜᴇʥ װʨʵʣʪ װװʩʛʵʩʥʠʡ 
ʫʣʤʘʘʩ ʮʘʭʠʣʛʘʘʥʞʠʞ ᴇᴇʨᴇᴇ ʮʵʥʵʛʣʵʛʜʵʭ 
ʯʘʜʚʘʨʪʘʡ ʙʦʣʜʦʛ ʙᴇʛᴇᴇʜ ʪʦʜʦʨʭʦʡ ʥᴇʭʮᴇʣ 
ʙװʨʵʣʜʩʵʥ װʝʜ ʛʘʜʥʘʭ ʜʫʣʘʘʥʳ ʥᴇʣᴇᴇʥᴇᴇʩ 
ᴇʜᴇᴇʛʜᴇʥ ʘʩʘʭ ʙʫʶʫ ʪʵʩʨʵʣʪ װװʩʛʵʭʵʜ 
ʙʵʣʵʥ ʙʘʡʜʘʛ. 

¶ ʥװװʨʩʥʠʡ ʪʦʦʩʥʳ ʪʵʩʨʵʣʪʠʡʥ װʨ ʜװʥʜ ʠʭ 
ʭʵʤʞʵʵʥʠʡ ʥװװʨʩʪᴇʨᴇʛʯʠʡʥ ʠʩʵʣ װװʩʜʵʛ, 
ʭʘʨʠʥ ʤʝʪʘʥʳ ʪʵʩʨʵʣʪʠʡʥ ʷʚʮʘʜ ʛʦʣ ʪᴇʣᴇʚ 
ʥװװʨʩʭװʯʣʠʡʥ ʭʠʡ װװʩʜʵʛ.  

¶ ʷʥʟ ʙװʨʠʡʥ ʜʫʣʘʘʥʳ ʵʭ װװʩʚʵʨʵʵʩ ʤʝʪʘʥ 
ʙʘʡʭʛװʡ װʝʜ ʯ ʪʦʦʩ ʪʵʩʨʵʭ ʙʦʣʦʤʞʪʦʡ, 

¶ ʥװװʨʩʥʠʡ ʪʦʦʩ ʛʘʣ ʘʩʘʘʭ װʝʜ ʜʵʣʙʵʨʵʣʪʠʡʥ 
ʵʥʝʨʛʠ ᴇʥʜᴇʨ ʪװʚʰʠʥʜ ʭװʨʯ, ʥʦʮʪʦʡ 
ʩװʡʨʵʣ, ʛʘʣ ʪװʡʤʵʨ, ʛʵʤʪʵʣ, ʭװʤװװʩʠʡʥ 
 ,ʡװʨʛʵʞ ʙʦʣʟʦʰʛװʭʵʣʜ ʭװ

¶ ʥװװʨʩʥʠʡ ʪʦʦʩ ʜʵʣʙʵʨʵʭ װʝʜ ʠʭ ʭʵʤʞʵʵʥʠʡ 
ʥװװʨʩʪᴇʨᴇʛʯʠʡʥ ʜʫʪʫʫ ʠʩʵʣ װװʩʵʞ, ʦʩʦʣʜ 
ᴇʨʪʩᴇʥ ʭװʤװװʩʠʡʛ ʭʦʨʜʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ, 

¶ ʥװװʨʩʥʠʡ ʪʦʦʩʪʦʡ ʪʵʤʮʵʭ ʘʨʛʘ ʥʴ ʟᴇʚʭᴇʥ 
ʪʦʦʩʥʳ ʵʩʨʵʛ ʘʨʛʘ ʭʵʤʞʵʵʛ ʮʦʛʮʦʦʨ ʥʴ 
ʭʵʨʵʛʞװװʣʩʥʵʵʨ װʨ ʜװʥʪʵʡ, 

¶ ʤᴇʥ ʪʵʩʵʣʛʵʵʥʵʵʩ װװʩʵʭ ʜʦʣʛʠʦʥ ʥʴ 
ʥװװʨʩʥʵʵʩ װװʩʩʵʥ ʪʦʦʩ, ʪʦʦʩʦʥʮʦʨʪ 
ʥᴇʣᴇᴇʣʞ ʪʵʩʨʵʣʪ ʷʚʘʛʜʘʭ ʙʦʣʦʤʞʪʦʡ ʙʦʣ 
ʥװװʨʩʥʵʵʩ ʷʣʛʘʨʘʭ ʪʦʦʩʳʛ ʙʘʡʥʛʘ ʜʘʨʞ 
ʙʘʡʭ ʸʩʪʦʡ 

ʅװװʨʩʥʠʡ ʪʵʩʵʨʯ ʜʵʣʙʵʨʵʭ ʘʶʫʣʪʘʡ ʪʦʦʩ, 
ʪʦʦʩʦʥʮʦʨ ʥʴ ʟᴇʚʭᴇʥ ʤʝʪʘʥ ʙʦʣʦʥ ʪװװʥʠʡ 
ʛʦʤʦʣʦʛʦʦʨ ʭʷʟʛʘʘʨʣʘʛʜʘʭʛװʡ ʶʤ. 

ʊʦʦʩʥʳ ʜʵʣʙʵʨʵʣʪ ʭʦʸʨ ʪᴇʨᴇʣʜ ʭʫʚʘʘʞ ʙʦʣʦʭ ʙʘ 
ʘʥʭʜʘʛʯ ʙʦʣʦʥ ʭʦʸʨʜʦʛʯ ʪʵʩʨʵʣʪ ʛʵʞ 
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ʥʵʨʣʵʜʵʛ. ɸʥʭʜʘʛʯ ʜʵʣʙʵʨʵʣʪ ʥʴ ʰʘʪʘʭʘʜ 
ʭʘʥʛʘʣʪʪʘʡ ʭװʯʠʣʪᴇʨᴇʛʯ ʘʛʫʫʣʩʘʥ ʘʛʘʘʨ ʤʘʥʜʘʣʜ 
ʪʦʦʩ ʰʦʨʦʦ ʦʨʞ, ʟʦʭʠʭ ʛʘʣ ʘʩʘʘʭ ʵʭ װװʩʚʵʨʪ ᴇʨʪᴇʭ 
 ʩʩʵʥ ʭʦʸʨʜʦʛʯװװ ʥʜװʨ ʜװ ʥʠʡװת  .ʝʜ ʪʦʭʠʦʣʜʜʦʛװ
ʜʵʣʙʵʨʵʣʪ ʥʴ ʪʵʣʵʣʪʠʡʥ װʨ ʥᴇʣᴇᴇʛ װװʩʛʵʜʵʛ ʙᴇʛᴇᴇʜ 
ʵʥʵ ʥʴ ʠʭʵʚʯʣʵʥ ʩװʡʨʣʠʡʥ װʨ ʜʘʛʘʚʘʨʪ ʭװʨʛʵʜʵʛ, 
ʫʯʠʨ ʥʴ ʜʘʨʘʣʪʳʥ ʜʦʣʛʠʦʥ ʥʴ ʙװʭ ʮʘʛ ʭʫʛʘʮʘʘʥʜ 
ʜʘʤʞʜʘʛ.װʡʣʜʚʵʨʠʡʥ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʠʡʥ 
ʵʚʜʨʵʣʠʡʥ װʨ ʜװʥʜ . ʕʜʛʵʵʨ ʜʘʨʘʣʪʳʥ ʥᴇʣᴇᴇʣʣᴇᴇʩ 
ʛʘʜʥʘ ʪʦʦʩʥʳ ʜʵʣʙʵʨʵʣʪʠʡʥ ʜᴇʣ ʥʴ ʠʭʵʵʭʵʥ ʟʘʡʜ 
ʪʘʨʭʘʞ, ʫʣʤʘʘʨ ʘʥʭʜʘʛʯ ʜʵʣʙʵʨʵʣʪʠʡʥ ʦʡʨ ʦʨʯʤʳʥ 
ʙʫʩ ʛʘʟʨʫʫʜʘʜ ʛʘʣ ʪʘʨʭʘʭ ʙʦʣʦʤʞʪʦʡ.  

ʊʦʦʩʞʠʣʪʳʥ ʪʵʩʨʵʣʪ ʜʵʭ ʛʘʣʳʥ ʭʫʨʜ ʥʴ ʪʦʦʩʥʳ 
ʭʵʤʞʵʵ ʠʭʩʵʭ װʝʜ ʜʵʵʜ ʮʵʛʪʵʵ ʭװʨʜʵʛ ʙᴇʛᴇᴇʜ ʪʦʦʩʥʳ 
ʢʦʥʮʝʥʪʨʘʮʠ ʭʦʣʴʮʦʦʩ ʭʵʜ ʜʘʭʠʥ ʠʭ ʙʘʡʭ װʝʜ ʣ 
ʤʵʜʵʛʜʵʭװʡʮ ʙʫʫʨʜʘʛ. ʊʦʦʩ ʥʴ ʭʠʡʥʵʵʩ ʠʣװװ ʥʦʮʪʦʡ 
ʜʵʣʙʵʨʵʣʪ װװʩʛʵʞ ʙʦʣʟʦʰʛװʡ. ɻʘʣʳʥ ʭʫʨʜ ʥʴ 
ʪʦʛʪʤʦʣ ʙʠʰ ʙᴇʛᴇᴇʜ ʦʣʦʥ ʪʦʦʥʳ ʭʫʚʴʩʘʛʯʘʘʩ 
ʭʘʤʘʘʨʜʘʛ ʙᴇʛᴇᴇʜ ʭʘʤʛʠʡʥ ʯʫʭʘʣ ʥʴ ʪʦʦʩʥʳ ʭʠʤʠʡʥ 
ʥʘʡʨʣʘʛʘ, ʪʦʦʩʦʥʮʨʳʥ ʭʵʤʞʵʵ, ʢʦʥʮʝʥʪʨʘʮʠ, 
ʯʠʡʛʠʡʥ ʘʛʫʫʣʘʤʞ, ʤᴇʥ ʪʦʦʩ ʪʘʨʭʘʭ ʭʠʡʥ ʰʠʥʞ 
ʯʘʥʘʨ ʙʘʡʜʘʛ.  

ɼʵʣʙʵʨʵʣʪʠʡʥ װʝʜ ʜᴇʣ ʪʘʨʭʘʣʪʳʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ 
ʠʭʵʚʯʣʵʥ ʘʰʠʛʣʘʜʘʛ ʭʦʸʨ ʥʵʨ ʪʦʤʴʸʦ ʙʦʣ ʰʘʪʘʭ ʙʘ 
ʪʵʩʨʵʣʪ ʶʤ. ʐʘʪʘʣʪ ʛʵʜʵʛ ʥʴ ʰʘʪʩʘʥ ʭʠʡ ʜʵʭ ʜʫʫʥʳ 
ʭʫʨʜʥʘʘʩ ʙʘʛʘ ʜᴇʣ ʭʫʨʜʪʘʡ ʰʘʪʘʞ ʙʫʡ ʰʘʪʘʣʪʳʛ 

ʪʦʜʦʨʭʦʡʣʜʦʛ ʙʦʣ ʪʵʩʨʵʣʪ ʥʴ ʰʘʪʩʘʥ ʭʠʡ ʜʵʭ ʜʫʫʥʳ 
ʭʫʨʜʥʘʘʩ ʠʣװװ ʭʫʨʜʘʥ ʷʚʘʛʜʘʭ ʰʘʪʘʣʪʳʛ ʭʵʣʥʵ. 

ʄʝʪʘʥ ʰʠʛ ʥװװʨʩʥʠʡ ʪʦʦʩ ʥʴ ʪʦʜʦʨʭʦʡ 
ʢʦʥʮʝʥʪʨʘʮʠʪʘʡ ʛʘʣ ʘʚʘʣʮʜʘʛ ʙʦʣʦʭʳʛ 
ʩʫʜʘʣʛʘʘʛʘʘʨ ʙʘʪʘʣʞ ʙʘʡʥʘ. ʊʵʩʨʵʭ ʘʶʫʣʪʘʡ ʪʦʦʩʥʳ 
ʜʦʦʜ ʘʛʫʫʣʘʤʞʠʡʥ ʭʷʟʛʘʘʨ ʥʴ 15 ʛ/ʤ3, ʪʵʩʨʵʭ 
ʘʶʫʣʪʘʡ ʪʦʦʩʥʳ ʭʫʚʴʜ 150 ʛ/ʤ3 ʙʘʡʥʘ. ʋʫʨʭʘʡʜ 1% 
ʤʝʪʘʥ ʙʘʡʛʘʘ ʪʦʭʠʦʣʜʦʣʜ ʵʥʵ ʭʵʤʞʵʵ ʭʦʸʨ ʜʘʭʠʥ, 
2% ʙʘʡʛʘʘ ʪʦʭʠʦʣʜʦʣʜ ʜᴇʨᴇʚ ʜʘʭʠʥ ʙʫʫʨʜʘʛ. ʕʥʵ ʥʴ 
ʫʫʨʭʘʡʜ ʤʝʪʘʥ ʙʘʡʚʘʣ ʥװװʨʩʥʠʡ ʪʦʦʩ 4-5 ʛ/ʤ3 
ʢʦʥʮʝʥʪʨʘʮʠʪʘʡ ʜʵʣʙʵʨʵʭ ʘʶʫʣʪʘʡ ʛʵʩʵʥ װʛ. 

ʅװװʨʩʥʠʡ ʪʦʦʩʦʥʮʨʳʥ ʭʵʤʞʵʵʥʵʵʩ ʥװװʨʩʥʠʡ ʪʦʦʩ 
ʪʵʩʨʵʭ װʝʜ װװʩʩʵʥ ʜʘʨʘʣʪʳʥ ʭʘʤʘʘʨʣʳʛ 
ʪʘʥʠʣʮʫʫʣʲʷ. ɿʫʨʘʛ ʜʵʵʨʭ ʛʨʘʬʠʢ ʜʵʵʨ. 1-ʵʵʩ 
ʭʘʨʘʭʘʜ ʰʠʨʭʛʠʡʥ ʭʵʤʞʵʵ ʙʘʛʘʩʘʭ ʪʫʩʘʤ ʜʘʨʘʣʪ 
ʠʭʩʵʞ ʙʘʡʛʘʘ ʙʦʣʦʚʯ ʭʦʸʨ ʪʦʭʠʦʣʜʦʣʜ 10 
ʤʠʢʨʦʥʦʦʩ ʙʘʛʘ ʭʵʤʞʵʵʪʵʡ ʥװװʨʩʥʠʡ ʪʦʦʩʥʳ ʪʵʩʨʵʭ 
ʯʘʜʚʘʨ ʙʫʫʨʩʘʥ ʥʴ ʘʞʠʛʣʘʛʜʩʘʥ. ɼʵʣʙʵʨʵʣʪʠʡʥ װʝʜ 
ʜʘʨʘʣʪ ʙʫʫʨʘʭ ʰʘʣʪʛʘʘʥʳʛ ʪʦʜʨʫʫʣʘʚ - ᴇʛᴇʛʜʩᴇʥ 
ʭʵʤʞʵʵʪʵʡ ʪʦʦʩ ʥʴ ʭʦʦʨʦʥʜʦʦ ʥʘʘʣʜʘʞ, ʪʦʤ 
ʢʦʥʛʣʦʤʝʨʘʪ (ʘʚʪʦʛʝʟʠ) װװʩʛʵʜʵʛ. ɿʫʨʘʛʪ ʤᴇʥ 
ʜʵʛʜʵʤʭʠʡ ʙʦʜʠʩʳʥ ʛʘʨʮʳʥ ʭʫʚʠʡʛ ʭʘʨʫʫʣʩʘʥ 
ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʜʵʛʜʵʤʭʠʡ ʙʦʜʠʩʳʥ ʛʘʨʮʘʘʩ װʣ 
ʭʘʤʘʘʨʘʥ ʥװװʨʩʥʠʡ ʪʦʦʩʥʳ ʪʵʩʨʵʭ ʯʘʜʚʘʨ ʥʴ 
ʰʠʨʭʛʠʡʥ ʭʵʤʞʵʵ ʙʘʛʘʩʘʭ ʪʫʩʘʤ ʥʵʤʵʛʜʜʵʛ 
ʙʦʣʦʭʳʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. 

1-ʨ ʟʫʨʘʛ. ʅװװʨʩʥʠʡ ʪʦʦʩʥʳ ʪʘʨʭʘʣʪʘʘʩ ʜʘʨʘʣʪʳʥ ʭʘʤʘʘʨʘʣ

ʋʫʨʭʘʡʜ ʙʘʡʛʘʣʠʡʥ ʘʛʘʘʨʞʫʫʣʘʣʪ ʷʚʘʛʜʘʞ ʙʘʡʜʘʛ 
ʙʘ ʪʫʭʘʡʥ ʥᴇʭʮᴇʣ ʥʴ ʰʫʫʜ ʜʘʡʨʯ ᴇʥʛᴇʨᴇʭ ʵʩʚʵʣ 
ʪʫʭʘʡʥ ʫʫʨʭʘʡʜ ʭʫʡʣʨʘʣ ʷʚʘʛʜʘʞ ʪʵʩʵʣʛʵʵʥʠʡ ʭʠʡ, 
ʪʦʦʩ, ʪʦʦʩʦʥʮʨʳʛ ʪʘʨʘʘʞ ᴇʛʜᴇʛ. ɻʵʚʯ ʪʦʦʩʦʥʮʦʨ 
ʥװʜʵʥʜ ʭʘʨʘʛʜʜʘʛʛװʡʪʵʡ ʘʜʠʣ, ʘʛʘʘʨʪ ʦʨʰʠʞ ʙʘʡʜʘʛ 
ʙᴇʛᴇᴇʜ ʪʫʭʘʡʥ ʫʫʨʭʘʡʥ ʦʡʨ ʦʨʯʠʤʜ ʙʘʡʨʣʘʭ ʦʨʰʠʥ 
ʩʫʫʛʯʜʘʜ ʥᴇʣᴇᴇʣᴇʭ ʙʦʣʦʤʞʪʦʡ ʶʤ.  

ʊʵʩʵʣʛʵʵʥʵʵʩ װװʩʩʵʥ ʭʠʡ ʪʦʦʩ ʩʪʘʥʜʘʨʪʳʥ ʜʘʛʫʫ 
ʙʘʡʜʘʛ ʙʦʣ ʥװװʨʩ ʥʴ ᴇᴇʨᴇᴇ ʘʶʫʣ ʙʦʣʞ ʙʘʡʛʘʘ ʶʤ. 
ʊʵʩʵʣʛʵʵʥʵʵʩ װװʩʵʭ ʪʵʩʨʵʣʪʠʡʥ ʜʦʣʛʠʦʥ ʥʴ ʷʤʘʨ 
ʥʵʛʵʥ ʙʘʡʜʣʘʘʨ ʥװװʨʩʥʵʵʩ װװʩʩʵʥ ʪʦʦʩ ʪʦʦʩʦʥʮʦʨʪ 
ʥᴇʣᴇᴇʣʞ ʪʵʩʨʵʣʪ ʷʚʘʛʜʘʭ ʙʦʣʦʤʞʪʦʡ. 

3. ʍװʥ ʙʫʶʫ ʙʠʝ ʦʨʛʘʥʠʟʤʜ ʥᴇʣᴇᴇʣᴇʭ ʥʴ 

ʀʭ ʭʵʤʞʵʵʥʠʡ ʙʦʭʠʨʜʦʣʪʦʡ ʘʛʘʘʨʳʛ ʛʵʥʵʪʠʡʥ 
ʙʘʡʜʣʘʘʨ ʘʤʴʩʛʘʣʘʭʘʜ װʭʵʣʜ ʭװʨʛʵʭ ʘʶʫʣʪʘʡ ʙʦʣ 
ʙʘʛʘ ʭʵʤʞʵʵʥʠʡ ʙʦʭʠʨʜʩʦʥ ʘʛʘʘʨʘʘʨ ʫʜʘʘʥ 

ʭʫʛʘʮʘʘʥʳ ʪʫʨʰʠʜ ʘʤʴʩʛʘʣʩʥʘʘʩ ʙʨʦʥʭʠʪ, ʙʘʛʪʨʘʘ, 
ʭʘʚʜʘʨ ʟʵʨʵʛ ᴇʚʯʥᴇᴇʨ ᴇʚʯʠʣʜᴇʛ.  ʊʦʦʩʦʥʮʦʨ ʘʛʘʘʨʪ 
ʰʫʫʜ ʭʘʷʛʜʘʭʘʘʩ ʛʘʜʥʘ ᴇᴇʨ ʙʫʩʘʜ ʭʠʡʥ 
ʙʦʭʠʨʜʫʫʣʘʛʯʠʜʪʘʡ ʥʵʛʜʵʥ ʭʫʚʠʨʘʣʜ ʦʨʞ ʭʦʨʪʦʡ 
ʥᴇʣᴇᴇ װʟװװʣʜʵʛ. ᴆᴇʨ ʪᴇʨʣʠʡʥ ʙʦʭʠʨʜʫʫʣʘʛʯʪʘʡ 
ʥʠʡʣʩʵʥ ʪʦʦʩʦʥʮʦʨ ʜʘʥʛʘʘʨ ʙʘʡʛʘʘ ʪʦʦʩʦʥʮʨʦʦʩ 
ʠʣװװ ʭʦʨ ʭᴇʥᴇᴇʣʪʵʡ.  

4. ɹʘʛʘʥʫʫʨʳʥ ʭᴇʨʩ ʙʦʣʦʥ ʥװװʨʩʥʠʡ 

ʥʘʡʨʣʘʛʘ  

ɹʘʛʘʥʫʫʨʳʥ ʭװʨʵʥ ʥװװʨʩʥʠʡ ʦʨʜ ʥʴ ʜʦʦʜ ʮʵʨʜʠʡʥ 
ʵʭ ʛʘʟʨʳʥ ʮʵʥʛʵʛ ʥʫʫʨʳʥ ʭʫʨʜʘʩʥʘʘʩ ʪʦʛʪʦʭ ʙʘ 
ʜᴇʨᴇʚʜᴇʛʯʠʡʥ ʭʫʨʜʩʘʘʨ ʭʫʯʠʛʜʜʘʛ. ɹʘʛʘʥʫʫʨʳʥ 
ʭװʨʵʥ ʥװװʨʩʥʠʡ ʦʨʜ ʥʴ ʜʦʦʜ ʮʵʨʜʠʡʥ ʛʘʣʘʚʳʥ ʮʘʛ 
 ʩʵʞ, ʜʵʵʜ ʮʵʨʜʠʡʥ ʛʘʣʘʚʳʥ ʭʫʨʜʩʘʘʨװװ ʝʜװ
ʭʫʯʠʛʜʜʘʛ. ʄᴇʥ ʄʦʥʛʦʣ ʦʨʥʳ ʮʵʚʜʵʛʪʵʡ ʙװʩ ʥʫʪʘʛʪ 
ʦʨʰʜʦʛ. 
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1-ʨ ʭװʩʥʵʛʪ. ɹʘʛʘʥʫʫʨʳʥ ʦʨʜʳʥ ʩʪʨʘʪʠʛʨʘʬʠʡʥ ʙʘʛʘʥʘ 

ɻʘʣʘʚ ʍʫʨʜʩʳʥ ʟʫʟʘʘʥ ʌʦʨʤʘʮʳʥ ʪʦʜʦʨʭʦʡʣʦʣʪ 

ɼᴇʨᴇʚʜᴇʛʯ  0.3-5ʤ ʜʵʵʜ ʪʘʣ ʥʴ 30ʤ ʎʘʡʚʘʨ ʩʘʘʨʘʣ, ʮʘʡʚʘʨ ʫʣʘʘʥ ᴇʥʛʠʡʥ ʰʘʚʘʨ, ʰʘʚʨʘʥʮʘʨ, 
ʟʘʥʫʫʞʠʥʛʠʡʥ ʭʵʤʭʜʵʩ ʙװʭʠʡ ʩʘʡʨʛʘ, ʩʫʣ ʵʣʩ 

ʎʵʨʜʠʡʥ 
ʩʠʩʪʝʤ 

560ʤ ʍᴇʭʪʵʵʛ ʬʦʨʤʘʮ: ʵʣʩʵʥ ʯʫʣʫʫ, ʘʣʝʚʨʦʣʠʪ, ʘʨʛʠʣʣʠʪ, ʭװʨʵʥ 
ʥװװʨʩ 

480ʤ ʎʘʛʘʘʥʮʘʚ ʬʦʨʤʘʮ: ʙʘʨʘʘʥ ʩʘʘʨʘʣ ᴇʥʛʠʡʥ ʘʣʝʚʨʦʣʠʪ, 
ʘʨʛʠʣʣʠʪ ʵʵʣʞʣʵʥ ʪʦʛʪʩʦʥ װʝװʜʵʵʩ ʛʦʣʯʣʦʥ ʙװʨʜʵʭ ʙʘ 
ʩʘʘʨʘʣ, ʮʘʡʚʘʨ ᴇʥʛʠʡʥ ʞʠʞʠʛ- ʜʫʥʜ ʭʘʡʨʛʘʪ ʢʦʥʛʣʦʤʝʨʘʪ 

¶ ɼᴇʨᴇʚʜᴇʛʯʠʡʥ ʩʵʚʩʛʵʨ ʭʫʨʜʘʩ  

ɼᴇʨᴇʚʜᴇʛʯʠʡʥ ʩʵʚʩʛʵʨ ʭʫʨʜʘʩ ʦʨʜʳʥ ʭʵʤʞʵʵʥʜ 
ʥװװʨʩ ʘʛʫʫʣʘʛʯ ʭʫʨʜʩʳʥ 3.0-4.0ʤ-ʵʵʩ 2ʤ ʭװʨʪʵʣ 
ʙʦʣʦʚʯ ʦʨʜʳʥ ʭʦʡʜ ʪʘʣʜ 10ʤ ʟʫʟʘʘʥʪʘʡʛʘʘʨ 
ʪʘʨʭʘʥʘ. ʕʥʵ ʭʫʨʜʘʩ ʛʦʣ ʪᴇʣᴇʚ ʵʣʩ, ʵʣʩʵʥʮʵʨ-
ʜʘʡʨʛʘ-ʩʘʡʨʛʘʘʩ ʪʦʛʪʦʭʦʦʩ ʛʘʜʥʘ ʤᴇʭʣᴇʛʠʡʥ 
ʙװʪʮʵʵʨ ʘʚʯ װʟʚʵʣ 5ʤʤ-ʵʵʩ ʠʭ ʜʠʘʤʝʪʨʪʵʡ ʬʨʘʢʮʳʥ 
ʜʫʥʜʞʘʘʨ 47.0%-ʠʡʛ, 2-5 ʤʤ ʬʨʘʢʮʳʥ 13%, 
ʵʣʩʵʨʭʵʛ ʬʨʘʢʮʳʥ 28%-ʠʡʛ ʵʟʣʵʥʵ ʛʵʞ 
ʪʦʜʦʨʭʦʡʣʩʦʥ.  

¶ ɼʦʦʜ ʮʵʨʜʠʡʥ ᴆʚʜᴇʛ ʭʫʜʘʛ ʬʦʨʤʘʮ  

ʅװװʨʩʥʠʡ ʜʘʚʭʨʘʘʩʥʫʫʜ ʥʴ ʦʨʜʳʥ ʪᴇʚ ʭʵʩʛʵʵʩ 
ʙʘʨʫʫʥ ʟʘʭ ʨʫʫ ʥʵʣʵʵʜ ʥʠʡʣʤʵʣ ʙװʪʮʠʡʛ װװʩʛʵʞ, 
ʪʵʜʛʵʵʨʠʡʥ ʟʫʟʘʘʥ ʙʘʛʘʩʘʞ ʜʦʣʛʠʦʣʦʛ ʥʘʨʠʡʥ װʝ 
ʜʵʵʨ ʩʘʣʙʘʨʣʘʥ ʭʦʣʜʦʥʦ. ɻʦʣ ʪᴇʣᴇʚʚ ʷʥʟ ʙװʨʠʡʥ 
ʰʠʨʭʵʛʪʵʡ ʵʣʩʞʠʥ, ʥʘʨʠʡʥ ʰʠʨʭʵʛʪʵʡ ʘʣʝʚʨʦʣʠʪ, 
ʥװװʨʩʥʠʡ װʝ ʜʘʚʭʨʥʘʘʩʘʘʩ ʟʦʥʭʠʣʦʥ ʪʦʛʪʦʥʦ. 
ʅʫʫʨʩʣʵʛ ʘʨʛʠʣʣʠʪ ʘʨʛʠʣʣʠʪ, ʛʨʘʚʝʣʠʪ, 
ʢʦʥʛʣʦʤʝʨʘʪʳʥ ʥʘʨʠʡʥ װʝ ʤʵʰʠʣʫʫʜ ʭʘʘʷʘ 
ʪʦʭʠʦʣʜʦʥʦ.  

ʕʣʩʞʠʥ (SS):  

ɹʘʛʘʥʫʫʨʳʥ ʥװװʨʩʥʠʡ ʦʨʜʳʥ ʭʵʤʞʵʵʥʜ ʥʘʨʠʡʥ, 
ʜʫʥʜ, ʪʦʤ ʰʠʨʭʵʛʪʵʡ, ʩʫʣ ʮʝʤʝʥʪʣʵʛʜʩʵʥ, ʮʘʛʘʘʥ 
ʩʘʘʨʘʣ, ʩʘʘʨʘʣ ᴇʥʛᴇʪʵʡ ʵʣʩʞʠʥ 0.2 ʤ-ʵʵʩ 10-20.0ʤ ʙʘ 
ʪװװʥʵʵʩ ʭʘʤʛʠʡʥ ʠʭʜʵʵ 269.9ʤ ʭװʨʪʵʣ ʷʥʟ ʙװʨʠʡʥ 
ʟʫʟʘʘʥʪʘʡ װʝ, ʜʘʚʭʘʨʛʳʛ װװʩʛʵʥʵ. ʕʣʩʞʠʥ 
ᴇʛᴇʨʰʣʠʡʥ ʙװʩʵʥʜʵʵ ʙʘʡʛʘʣʠʡʥ ʥᴇʭʮᴇʣʜ ʙʘʡʭʜʘʘ 
ʥʵʣʵʵʜ ᴇʥʜᴇʨ ʯʠʡʛʰʠʣʪʵʡ, ʙʘʪ ʙʵʭ, ʥʷʛʪ ʯʘʥʘʨ 
ʙʘʛʘʪʘʡ, ʷʣʘʥʛʫʷʘ ᴇʨᴇʤʜʣᴇʛʠʡʥ װʝʜ ʘʤʘʨʭʘʥ 
ʙʫʪʘʨʯ, ʵʚʜʨʵʭ ʙʘʡʜʘʣ ʘʞʠʛʣʘʛʜʘʥʘ.  

ʕʣʩʞʠʥ (SS)+ɸʨʛʠʣʣʠʪ(ʄS) + ɸʣʝʚʨʦʣʠʪ(ST) ʗʥʟ 
ʙװʨʠʡʥ ʰʠʨʭʵʛʪʵʡ, ʩʫʣ ʮʝʤʝʥʪʣʵʛʜʩʵʥ, 
ʙʘʨʴʮʘʣʜʘʣʪ ʤʫʫʪʘʡ, ʮʘʛʘʘʥ ʩʘʘʨʘʣ, ʩʘʘʨʘʣ ᴇʥʛᴇʪʵʡ 
ʵʣʩʞʠʥʛʠʡʥ ʜʫʥʜ 0,2 ʤ-ʵʵʩ 0.5ʤ ʙʘ ʪװװʥʵʵʩ ʠʭ 
ʟʫʟʘʘʥʪʘʡ ʥʘʨʠʡʥ ʰʠʨʭʵʛʪʵʡ ʘʨʛʠʣʣʠʪ, 
ʘʣʝʚʨʦʣʠʪʳʥ װʝװʜ ʵʵʣʞʣʵʥ ʪʦʛʪʜʦʛ. ɹʘʡʛʘʣʠʡʥ 
ʥᴇʭʮᴇʣʜ ʙʘʡʭʜʘʘ ʙʘʪ ʙʵʭ, ʥʷʛʪ ʯʘʥʘʨ ʙʘʛʘʪʘʡ, 
ʷʣʘʥʛʫʷʘ ᴇʨᴇʤʜʣᴇʛʠʡʥ װʝʜ ʯʠʡʛʵʵ ʘʤʘʨʭʘʥ ʘʣʜʘʞ 
ʙʫʪʘʨʯ, ʵʚʜʨʵʭ ʙʘʡʜʘʣ ʘʞʠʛʣʘʛʜʘʥʘ.  

ɸʣʝʚʨʦʣʠʪ(ST): ɻʝʦʣʦʛʠʡʥ ʟװʩʵʣʪʠʡʥ ʜʫʥʜ, ʜʦʦʜ 
ʭʵʩʛʵʵʨ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. ɿʫʟʘʘʥ ʥʴ 0,2-ʵʵʩ 20-30,0 ʤ 
ʟʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ 67,4ʤ ʭװʨʥʵ. ʊװװʥʠʡ ʬʠʟʠʢ-
ʤʝʭʘʥʠʢ ʰʠʥʞ ʯʘʥʘʨ ʥʴ ʥʘʨʠʡʥ ʰʠʨʭʵʛʪʵʡ 
ʵʣʩʞʠʥʪʵʡ ʦʡʨʦʣʮʦʦ ʙʘʡʥʘ.  

ɸʣʝʚʨʦʣʠʪ(ST)+ɸʨʛʠʣʣʠʪ(MS)+ʅϮϮʨʩʣʵʛ 
ʘʨʛʠʣʣʠʪ(ʉʄS)+ʕʣʩʞʠʥ+(SS): ʅʘʨʠʡʥ 
ʰʠʨʭʵʛʪʵʡ, ʩʫʣ ʮʝʤʝʥʪʣʵʛʜʩʵʥ, ʙʘʨʴʮʘʣʜʘʣʪ 
ʤʫʫʪʘʡ, ʮʘʛʘʘʥ ʩʘʘʨʘʣ, ʩʘʘʨʘʣ ᴇʥʛᴇʪʵʡ ʘʣʝʚʨʦʣʠʪʳʥ 
ʜʫʥʜ 0,2 ʤ-ʵʵʩ 0,5ʤ ʙʘ ʪװװʥʵʵʩ ʠʭʜʵʵ 36,2ʤ ʭװʨʪʵʣ 
ʟʫʟʘʘʥʪʘʡ ʥʘʨʠʡʥ ʰʠʨʭʵʛʪʵʡ ʵʣʩʞʠʥ, ʘʨʛʠʣʣʠʪʳʥ 
  .ʜ ʵʵʣʞʣʵʥ ʙʘʡʜʘʛװʝװ

ɻʨʘʚʝʣʠʪ(GW): ʕʥʵ ʯʫʣʫʫ ʥʴ ʵʣʩʞʠʥ, ʢʦʥʛʣʦʤʝʨʘʪ, 
ʘʣʝʚʨʦʣʠʪʪʘʡ ʵʵʣʞʣʵʥ ʥʠʡʮʣʵʛ ʙʘʡʨʣʘʣʪʘʡ, 0,2 ʤ-
ʵʵʩ 5-10,0 ʤ-ʠʡʥ ʟʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ 53,6 ʤ ʟʫʟʘʘʥʪʘʡ 
ʙʘʡʜʘʛ. ɻʨʘʚʝʣʠʪʳʥ ʥʘʡʨʣʘʛʘʜ ʰʘʚʘʨ 
ʙʘʨʴʮʘʣʜʫʫʣʘʛʯ ʙʘʛʘʪʘʡ ʠʭʵʚʯʣʵʥ ʷʥʟ ʙװʨʠʡʥ ʵʣʩ, 
ʵʣʩʵʥʮʨʵʵʩ ʪʦʛʪʦʭ ʪʫʣ ʘʤʘʨʭʘʥ ʵʚʜʵʨʯ, ʙʫʪʨʘʭ 
ʰʠʥʞʠʡʛ ʭʘʜʛʘʣʥʘ.  

ʂʦʥʛʣʦʤʝʨʘʪ(CG): ʂʦʥʛʣʦʤʝʨʘʪʳʥ ʥʘʡʨʣʘʛʘʥʜ 
ʰʘʚʘʨʣʘʛ ʙʘʨʴʮʘʣʜʫʫʣʘʛʯ ʙʘʛʘʪʘʡ ʠʭʵʚʯʣʵʥ ʷʥʟ 
ʙװʨʠʡʥ ʰʠʨʭʵʛʪʵʡ ʵʣʩʞʠʥʛʠʡʥ ɻ ʣʩ, ʭʘʡʨʛʘʪʘʡ ʫʯʠʨ 
ʵʚʜʵʨʯ, ʙʫʪʨʘʭ ʰʠʥʞʠʡʛ ʭʘʜʛʘʣʥʘ. 

HϮϮpc(CO): ɼʫʥʜ ʟʵʨʛʠʡʥ ʙʵʭʞʠʣʪʵʡ. ɹʫʩʘʜ 
ʯʫʣʫʫʣʛʘʘʩ ʥװװʨʩʥʠʡ ʙʘʪ ʙʵʭʠʡʥ ʰʠʥʞ ʯʘʥʘʨ 
ʭʘʤʛʠʡʥ ʙʘʛʘʪʘʡ ʙʘʡʥʘ. ʄᴇʥ ʫʷʥ ʭʘʨʠʤʭʘʡʥ ʰʠʥʞ 
ʯʘʥʘʨʳʥ װʟװװʣʵʣʪװװʜ ʯ ʙʘʛʘ ʙʘʡʥʘ. ʇʠʨʠʪʠʡʥ ʪʘʣʩʪ 
ʥװװʨʩʥʠʡ ʞʠʞʠʛ ʘʥ ʮʘʚʘʘʨ ʭʘʘʷʘ ʪʦʭʠʦʣʜʦʥʦ.  

ɸʨʛʠʣʣʠʪ(ʄS): ɸʨʛʠʣʣʠʪ ʥʴ ʵʥʵ ʭʵʩʵʛʪ ʠʭʵʚʯʣʵʥ 
ʣʠʥʟ, ʞʠʞʠʛ װʝ ʭʵʣʙʵʨʵʵʨ ʙʘʡʭ ʙʦʣʦʚʯ ʟʘʨʠʤ 
ʮʦʦʥʦʛʪ 5-10,0 ʤ ʪװװʥʵʵʩ ʯ ʠʣװװ ʟʫʟʘʘʥʪʘʡ (42,9ʤ 
ʟʫʟʘʘʥ) ʪʦʛʪʜʦʛ. ʄᴇʥ ʰʘʚʘʨʣʘʛ ʙʦʣʦʥ ʥװװʨʩʣʵʛ 
ʘʨʛʠʣʣʠʪʫʫʜʳʥ ʥʘʨʠʡʥ װʝװʜ ʙʘʡʜʘʛ.  

ʅϮϮʨʩʣʵʛ ʘʨʛʠʣʣʠʪ(ʉʄS): ʍʘʨ ᴇʥʛʠʡʥ ʥװװʨʩʣʵʛ 
ʘʨʛʠʣʣʠʪ ʥʴ ʥװװʨʩʥʠʡ װʝ, ʜʘʚʭʨʘʘʩʥʫʫʜʪʘʡ ʥʠʡʮʣʵʛ 
ʙʘʡʨʣʘʣʪʘʡ ʪʦʭʠʦʣʜʦʥʦ.  

ʐʘʚʘʨʣʘʛ ʘʨʛʠʣʣʠʪ(ʄS): ʍʘʨ ʩʘʘʨʘʣ ᴇʥʛʠʡʥ 
ʰʘʚʘʨʣʘʛ ʘʨʛʠʣʣʠʪ ʥʴ ʫʷʥ ʰʠʥʞ ʯʘʥʘʨʪʘʡ, ʭʘʪʫʫʣʘʛ 
ʙʘʛʘʪʘʡ ʙʘʡʜʘʛ. 

ɹʘʛʘʥʫʫʨʳʛ ʜʫʨʜʩʘʥ ʥʴ ʰʘʣʪʛʘʘʥ ʥʴ ʪʫʭʘʡʥ 
ʥװװʨʩʥʠʡ ʦʨʜ ʥʴ ʭʘʞʫʫʜʘʘ ʦʡʨʭʦʥ ʞʠʞʠʛ ʭʦʪʪʦʡ 
ʪʫʣ ʭʵʨʚʵʵ ʫʫʨʭʘʡ ʭʠʡ ʪʦʦʩʥʦʦʩ ʙʦʣʞ ʪʵʩʨʵʣʪ, 
ʰʘʪʘʣʪ ʷʚʘʛʜʚʘʣ ʭװʤװװʩ ᴇʨʪᴇʭ ʙʦʣʦʤʞʪʦʡ ʙʦʣʞ 
ʙʘʡʛʘʘ ʶʤ. 

5. ʍʠʡ, ʪʦʦʩʳʛ ʜʘʨʘʭ ʘʨʛʫʫʜ  

ʅװװʨʩʥʠʡ ʪʦʦʩʦʥʮʨʳʥ ʪʵʩʨʵʣʪʵʵʩ ʫʨʴʜʯʠʣʘʥ 
ʩʵʨʛʠʡʣʵʭʠʡʥ ʪʫʣʜ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʠʣ ʷʚʫʫʣʘʭ װʝʜ 
ʫʩ ʤʘʥʘʥʪʫʫʣʘʥ ʰװʨʰʠʞ ʫʩʘʥ ʭᴇʰʠʛ ʙʠʡ ʙʦʣʛʦʭ 
ʘʨʛʳʛ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʜʵʛ. 



ʋʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠ 

18 

 

ᴆʨʤʠʡʥ ʤʘʰʠʥʘʘʨ ʮʦʦʥʦʛ ᴇʨᴇʤʜᴇʭᴇʜ ʛʘʨʘʭ ʪʦʦʩʳʛ 
ʪʦʦʩ ʙʘʨʠʛʯ ʪᴇʭᴇᴇʨᴇʤʞᴇᴇʨ ʭʫʨʘʘʥ ʮʫʛʣʫʫʣʞ ʜʘʨʘʭ, 
ʮʦʭʠʣʪʦʪ ᴇʨᴇʤʜʣᴇʛᴇᴇʩ ʛʘʨʘʭ ʪʦʦʩʳʛ װʣʵʵʣʛʵʭ, ʫʩ 
ʘʛʘʘʨʳʥ ʭʦʣʠʤʦʛ ʘʰʠʛʣʘʞ ʜʘʨʘʭ ʮʦʭʠʣʪʦʪ 
ᴇʨᴇʤʜʣᴇʛᴇᴇʩ ʛʘʨʘʭ ʪʦʦʩʳʛ װʣʵʵʣʛʵʭ, ʫʩ ʘʛʘʘʨʳʥ 
ʭʦʣʠʤʦʛ ʘʰʠʛʣʘʞ ʜʘʨʘʭ, ʰװװʣʪװװʨ ʭʵʨʵʛʣʵʭ ʟʵʨʵʛ 
ʘʨʛʫʫʜʳʛ ʘʰʠʛʣʘʜʘʛ. ʊʵʩʵʣʛʵʵʥʠʡ ᴇʤʥᴇ, ʭʦʡʥʦ ʪʦʦʩ 
ʜʘʨʘʭ ʘʞʠʣʜ ʫʩʘʣʛʘʘʥʳ ʘʨʛʳʛ ʘʰʠʛʣʘʞ ʙʦʣʥʦ.  

1.ᴆʨᴇʤʜʣᴇʛ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ װʝʜ ʪʦʦʩ 
ʪʦʦʩʦʥʮʨʳʛ ʙʘʛʘʩʛʘʭ ʘʨʛʫʫʜ 

ʄʘʥʘʥʮʨʳʥ ʘʨʛʘ  

¶ ɼʘʚʫʫ ʪʘʣ: ʊʦʦʩ ʪʘʨʭʘʭʘʘʩ ʩʵʨʛʠʡʣʞ, 
ʟʦʥʭʠʣʦʭ ʩʘʣʭʠʥʳ ʜʦʦʜ ʪʘʣʳʥ ʠʨʤʵʛʵʵʨ 
ʥʘʨʠʡʥ ʰʠʨʭʵʛʪʵʡ ʫʩʘʥ ʭᴇʰʠʛ װװʩʛʵʥ 
ʘʰʠʛʣʘʥʘ.  

¶ ʉʫʣ ʪʘʣ: ʄʘʥʘʥ ʥʴ װʟʵʛʜʵʭ ʦʨʯʠʥ 
ʭʷʟʛʘʘʨʣʘʜʘʛ. ʋʩʥʳ ʟʘʨʮʫʫʣʘʣʪ ʠʭ. ᴆʨʪᴇʛ 
ʟʘʨʜʘʣ ᴇʥʜᴇʨ 

ʋʩʘʣʛʘʘʥʳ ʘʨʛʘ  

¶ ɼʘʚʫʫ ʪʘʣ: ʍʘʨʴʮʘʥʛʫʡ ʭʷʤʜ, ʵʥʛʠʡʥ  

¶ ʉʫʣ ʪʘʣ: ɸʛʘʘʨʳʥ ʭʵʤ ʠʭʩʵʭ, ʯʠʡʛ ʙʘʛʘ, 
ʭᴇʜᴇʣʛᴇᴇʥʠʡ ʵʨʯʠʤ ʥʵʤʵʛʜʵʭʵʜ ʪʦʦʩ ʙʘʨʠʭ 
ʭʫʛʘʮʘʘ ʙʘʛʘʩʛʘʥʘ. ʋʩʥʳ ʟʘʨʮʫʫʣʘʣʪ ʠʭ, 
ʫʨʚʘʣʜ ʦʨʦʭ ʙʦʣʦʤʞʪʦʡ. 

ʊʵʩʵʣʛʵʵʥʠʡ ʤᴇʯʣᴇʛʠʡʛ ʫʜʘʘʰʨʫʫʣʘʭ ʘʨʛʘ 

¶ ɼʘʚʫʫ ʪʘʣ: ɸʛʘʘʨ װװʩʵʭ ʪʦʦʩ ʪʦʦʩʦʥʮʨʳʛ 
ʭʵʤʞʵʵʛ ʙʘʛʘʩʛʘʭ  

¶ ʉʫʣ ʪʘʣ : ᴆʨᴇʤʜʣᴇʛ ʪʵʩʵʣʛʵʵʛ ʦʣʰʨʫʫʣʘʭ   

ʊʵʩʵʣʛʵʵʥʠʡ װʝʜ ʪװʛʞʵʵʩʠʡʛ ʠʣװװ ʩʘʡʞʨʫʫʣʘʭ 

¶ ɼʘʚʫʫ ʪʘʣ: ʀʭ ʭʵʤʞʵʵʥʠʡ ʪʦʦʩ ʪʘʨʭʘʭʘʘʩ 
ʩʵʨʛʠʡʣʞ , ʯʫʣʫʫʣʛʠʡʛ ʭʦʣ ʟʘʡʜ 
ʰʠʜʛɻʜʵʭʵʵʩ ʩʵʨʛʠʡʣʥʵ. 

¶ ʉʫʣ ʪʘʣ: ᴆʥʜᴇʨ ᴇʨʪᴇʛʪʵʡ 

ʊʵʩʵʣʛʵʵʥʠʡ װʡʣʜʚʵʨʣʵʣʠʡʥ ʪʦʦʩ, ʭʦʨʪ ʭʠʡʥ 
ʷʣʛʘʨʣʳʛ ʙʫʫʨʫʫʣʘʭʘʜ ʭʫʚʴ ʥʵʤʵʨ ʦʨʫʫʣʜʘʛ ʦʣʦʥ 
ʪʦʦʥʳ ʪʝʭʥʦʣʦʛʠʡʥ ʭװʯʠʥ ʟװʡʣװװʜʠʡʥ ʜʫʥʜ ᴇʥʜᴇʨ 
ʭʦʥʛʠʣʳʥ ʪʵʩʵʣʛʵʵ, ʮʦʦʥʦʛʠʡʥ ʮʵʥʵʛʠʡʥ ʦʥʦʚʯʪʦʡ 
ʟʘʛʚʘʨ, ʪʵʩʵʣʛʵʵʥʠʡ ʮʦʦʥʦʛʠʡʥ ʪᴇʨᴇʣ, ʭʠʡʮ, 
ʪʵʩʵʣʛʵʵʥʠʡ ʫʩʘʣʛʘʘ ʟʵʨʛʠʡʛ ʦʥʮʣʦʥ ʪʵʤʜʵʛʣʵʭ ʥʴ 
ʟװʡʪʵʡ. ʍʘʤʛʠʡʥ ʵʥʛʠʡʥ (ʠʛʜʘʥʠʪ ʛʵʭ ʤʵʪ) ʙʦʣʦʥ 
 ʡʣʜʚʵʨʠʡʥ ʪʨʦʪʠʣ ʘʛʫʫʣʩʘʥ ʪʵʩʨʵʭ ʙʦʜʠʩʳʛװ
ʪʵʩʵʣʛʵʵ ʭʠʡʭʵʵʩ ʙʘʡʛʘʣʴ ʦʨʯʠʥ ʭʘʤʘʘʛװʡ ʙʘʛʘ 
ʙʦʭʠʨʜʜʦʛ ʙʦʣʦʭʳʛ ʪʫʨʰʠʣʪʳʥ ʭʵʤʞʠʣʪʵʵʨ 
ʪʦʛʪʦʦʩʦʥ ʙʘʡʜʘʛ. 

ʎʦʦʥʦʛʦʦʩ ʪʦʦʩʦʥʮʦʨ ʛʘʨʯ, ʪʦʦʩʦʥʮʦʨ ʥʴ ʟʘʜʨʘʭʘʜ 
ʭʫʚʘʘʛʜʜʘʛ ʪʫʣ ʪʵʜʛʵʵʨʠʡʥ ʭᴇʜᴇʣʛᴇᴇʥʠʡ װʡʣ ʷʚʮʳʛ 
ʘʛʘʘʨʳʥ ʫʨʩʛʘʣ ʜʘʭʴ ʭʫʚʴ ʭװʥ ʙװʨʠʡʥ ʭᴇʜᴇʣʛᴇᴇʥ 
ʛʵʞ װʟʵʞ ʙʦʣʥʦ. 

¶ ʪʝʭʥʦʣʦʛʠʡʥ ʮʦʦʥʦʛ ᴇʨᴇʤʜᴇʭ ʷʚʮʘʜ 
ʪʦʦʩʞʠʣʪʳʛ װʨ ʜװʥʪʵʡ ʜʘʨʘʭ, ʪʦʦʩ 
ʮʫʛʣʫʫʣʘʭ ᴇʨᴇʤʜʣᴇʛʠʡʥ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ 
ʥʵʚʪʨװװʣʵʭ, ʪʦʥʦʛʣʦʭ; 

¶ ʪʦʦʩʥʳ ʥʘʨʠʡʥ ʬʨʘʢʮʳʛ ʭʦʣʙʦʭ ʟʦʨʠʣʛʦʦʨ 
ʪʵʩʨʵʭ ʘʶʫʣʪʘʡ ʙʣʦʢʥr ʛʘʜʘʨʛʫʫʛ ʙʘʡʛʘʣʴ 
ʦʨʯʠʥʜ ʵʵʣʪʵʡ ʭʠʤʠʡʥ ʫʨʚʘʣʞʘʘʨ ʮʵʚʵʨʣʵʭ 

ʪʝʭʥʦʣʦʛʠ, ʪʝʭʥʠʢʠʡʥ ʭʵʨʵʛʩʣʠʡʛ 
ʥʵʚʪʨװװʣʵʭ; 

¶ ʭװʯʠʣʪᴇʨᴇʛʯʠʡʥ ʪʵʥʮʚʵʨʪ ʙʘʡʜʘʣ ʥʴ ʪʵʛ 
ʙʫʶʫ װװʥʪʵʡ ʦʡʨʦʣʮʦʦ ʵʥʛʠʡʥ ʙʘ 
ʵʤʫʣʴʩʠʡʥ ʥʘʡʨʣʘʛʘʪʘʡ ʪʵʩʨʵʭ ʙʦʜʠʩ, 
ʪװװʥʯʣʵʥ ʭʫʜʛʠʡʛ ʤʝʭʘʥʠʢʞʩʘʥ ʘʯʠʭ 
ʭʵʨʵʛʩʵʣ ʙʦʣʛʦʥ ʘʰʠʛʣʘʭ; 

¶ ʪʦʦʩ, ʭʠʡʥ ʭװʯʠʥ ʟװʡʣʠʡʥ ʭʦʨʪʦʡ 
ʥᴇʣᴇᴇʣʣᴇᴇʩ ʭװʥʠʡʛ ʭʫʚʴ ʭװʥʵʵʩ ʭʘʤʛʘʘʣʘʭ 
ʦʨʯʠʥ װʝʠʡʥ ʭʵʨʵʛʩʵʣ, ʘʨʛʳʛ ʙʦʣʦʚʩʨʫʫʣʞ 
ʭʵʨʵʛʞװװʣʵʭ; 

¶ ᴇʨᴇʤʜʣᴇʛ, ʪʵʩʵʣʛʵʵʥʠʡ ʦʥʦʚʯʪʦʡ 
ʧʘʨʘʤʝʪʨװװʜʠʡʛ ʟʘʛʚʘʨʯʣʘʭ, ʪᴇʣᴇʚʣᴇʭ, 
ʪʦʦʩ, ʭʠʡʥ ʪʵʩʨʵʣʪ, ʪʦʦʩ, ʭʠʡʥ װװʣ ʪʘʨʭʘʭ 
ʘʶʫʣʪʘʡ ʙװʩ, ʪʵʩʵʣʩʵʥ ʯʫʣʫʫʣʛʠʡʥ 
ʭʵʩʛװװʜʠʡʥ ʩʘʨʥʠʣʳʛ װʥʵʣʵʭ 
ʢʦʤʧʴʶʪʝʨʥr ʪʝʭʥʦʣʦʛʠʡʛ ʙʦʣʦʚʩʨʫʫʣʞ 
ʭʵʨʵʛʞװװʣʵʭ 

ʊʦʦʩʞʠʣʪ װװʩʩʵʥ ʛʘʟʘʨʪ ʘʚʪʦʤʘʪ ʪʘʩʨʘʣʪʛװʡ ʭʷʥʘʣʪ 
ʪʘʚʠʭ, ʪʦʦʩʞʠʣʪʳʛ ʭʷʥʘʭ ʥʴ ʥװװʨʩʥʠʡ ʫʫʨʭʘʡʥ 
ʪʦʦʩʞʠʣʪʳʥ ʙʘʡʜʘʣ, ʪʵʩʨʵʭ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ 
ʪʘʣʘʘʨʭ ʙʦʜʠʪ ʤʵʜʵʵʣʣʠʡʛ ʭʫʨʜʘʥ ʰʫʫʨʭʘʡ ʘʚʘʭ, 
ʫʫʨʭʘʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʷʚʮʘʜ ʪʝʭʥʦʣʦʛʠʡʥ 
ʧʨʦʮʝʩʩʳʥ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʛ װʨ ʜװʥʪʵʡ ʫʜʠʨʜʘʭ, 
ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ ʮʦʛʮ ʘʨʛʘ ʭʵʤʞʵʵ ʘʚʘʭ 
ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʜʦʛ. ʦʥʮʛʦʡ ʙʘʡʜʣʳʥ װʝʜ ʮʘʛ 
ʪʫʭʘʡʜ ʥʴ, ʭʦʨʪʦʡ װʡʣʜʚʵʨʣʵʣʠʡʥ ʭװʯʠʥ ʟװʡʣ - ʪʦʦʩ 
ʰʦʨʦʦʥʜ ᴇʨʪᴇʭ ʪװʚʰʥʠʡʛ ʙʫʫʨʫʫʣʞ, ʘʤʴʩʛʘʣʳʥ 
ʟʘʤʳʥ ʤʵʨʛʵʞʣʵʵʩ ʰʘʣʪʛʘʘʣʩʘʥ ᴇʚʯʠʥ, ʘʞʠʣʯʜʳʛ 
ʛʵʤʪʵʵʭʵʵʩ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ. ʅװװʨʩʥʠʡ 
ʫʫʨʭʘʡʥʫʫʜ ʜʘʭʴ ʪʦʦʩʞʠʣʪʳʥ ʵʨʯʤʠʡʛ ʘʚʪʦʤʘʪʘʘʨ 
ʭʷʥʘʭ ʠʡʤ ʭʵʨʵʛʩʣʠʡʛ ʙʠʡ ʙʦʣʛʦʭ ʥʴ ʰʠʥʞʣʵʭ 
ʫʭʘʘʥʳ ʪʫʣʛʘʤʜʩʘʥ ʘʩʫʫʜʘʣ ʶʤ. 

ʋʫʨʭʘʡʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʘʛʘʘʨ ʤʘʥʜʘʣʜ ʭᴇʚʞ ʙʫʡ 
ʥװװʨʩʥʠʡ ʪʦʦʩʥʳ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ ʪʘʩʨʘʣʪʛװʡ ʭʷʥʘʭ, 
ʘʚʪʦʤʘʪʘʘʨ ʪʘʩʨʘʣʪʛװʡ ʭʷʥʘʭ, ʫʫʨʭʘʡʥ ʘʞʣʳʥ 
ʪʦʦʩʞʠʣʪ, ʪʵʩʨʵʭ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʛ ʭʷʥʘʭ ʢʦʤʘʥʜʳʛ 
ʘʚʪʦʤʘʪʘʘʨ ᴇʛᴇʭ ʥʴ ʫʫʨʭʘʡʯʜʳʥ ʦʩʦʣ, ʛʵʤʪʵʣ, 
ʤʵʨʛʵʞʣʵʵʩ ʰʘʣʪʛʘʘʣʘʭ ᴇʚʯʥʠʡ ʪװʚʰʥʠʡʛ 
ʙʫʫʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ. 

ɼװʛʥʵʣʪ  

ʅװװʨʩʥʠʡ ʠʣ ʫʫʨʭʘʡʜ ᴇʨᴇʤʜʣᴇʛ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʠʣ, 
ʫʭʘʞ ʘʯʠʭ ʧʨʦʮʝʩʩ, ʭᴇʨʩ ʙʘ ʥװװʨʩ ʪʵʵʚʵʨ, ʥװװʨʩ 
ʙʫʪʣʘʥ ʘʥʛʠʣʘʭ, ʥװװʨʩ ʫʛʘʘʭ, ʦʚʦʦʣʛʦ ʜʵʵʨ ʭᴇʨʩ ʙʘ 
ʥװװʨʩ ʙʫʫʣʛʘʭ ʟʵʨʵʛ ʧʨʦʮʝʩʩʫʫʜʘʘʩ ʠʭʵʵʭʵʥ 
ʭʵʤʞʵʵʥʠʡ ʭʦʨʪ ʭʠʡ, ʪʦʦʩ ʪʦʦʩʦʥʮʦʨ װװʩʜʵʛ. 
 ʥʵʵʩ ᴇʨᴇʤʜʣᴇʛ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ ʷʚʮʘʜ ʭʦʨʪװת
ʭʠʡ ʙʦʣʦʥ ʪʦʦʩ ʪʦʦʩʦʥʮʦʨ ʘʛʘʘʨʪ ʠʭʵʵʨ ʪʘʨʭʜʘʛ 
ʩᴇʨᴇʛ ʪʘʣʪʘʡ. ʕʥʵʭװװ ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʘʞʣʳʥ 
ʭװʨʵʵʥʜ ᴇʨᴇʤʜʣᴇʛ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʘʘʩ װװʩʵʭ ʭʦʨʪ 
ʭʠʡ, ʪʦʦʩ ʪʦʦʩʦʥʮʨʳʥ ʘʞʣʘʘʩ װװʩʵʭ ʭʵʤʞʵʵʛ 
ʙʫʫʨʫʫʣʘʭ ʘʨʛʫʫʜʳʥ ʪʘʣʘʘʨ ʩʫʜʘʣʞ ʟʦʥʭʠʣʦʭ 
ʩʘʣʭʠʥʳ ʜʦʦʜ ʪʘʣʳʥ ʠʨʤʵʛʵʵʨ ʥʘʨʠʡʥ ʰʠʨʭʵʛʪʵʡ 
ʫʩʘʥ ʭᴇʰʠʛ װװʩʛʵʥ ʤᴇʥ ʪʵʩʵʣʛʵʵʥʠʡ ʤᴇʯʣᴇʛʠʡʛ 
ʫʜʘʘʰʨʫʫʣʘʭ ,  ʪװʛʞʵʵʩʠʡʛ ʠʣװװ ʩʘʡʞʨʫʫʣʘʭ ʟʵʨʵʛ 
ʘʨʛʫʫʜʳʛ ʫʫʨʭʘʡʜ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞ ᴇʥʜᴇʨ, ʫʫʨʭʘʡʥ 
ʘʰʠʛʣʘʣʪʳʥ װʝʠʡʥ ʧʨʦʮʝʩʩʪ ʩᴇʨʛᴇᴇʨ ʥᴇʣᴇᴇʣᴇʭʛװʡ 
/ʫʫʨʭʘʡʥ ʘʞʠʣʙʘʨʪ ʩʘʘʜ ʙʦʣʦʭʛװʡ, ʙװʪʵʵʣ 
ʙʫʫʨʫʫʣʘʭʛװʡ/, ʵʜʠʡʥ ʟʘʩʘʛ ʟʘʨʜʣʳʥ ʭʫʚʴʜ 
ʭʵʤʥʵʣʪʪʵʡ ʟʵʨʵʛ ʜʘʚʫʫ ʪʘʣʪʘʡ ʛʵʞ װʟʵʞ ʙʘʡʥʘ.  

ʅʦʤ ʟװʡ 
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 ʋʋʈʍɸʁɼ ʊʕʉʕʃɻʕʕ ʗɺɸɻɼʉɸʅʓ ɼɸʈɸɸʍ ʍɸɾʋʋɻʀʁʅ 

ʊʆɻʊɺʆʈɾʀʃʊʓʅ ʉʋɼɸʃɻɸɸ 

 

ʐ.ʅʘʩʘʥʙʫʷʥ1 
1ʄʦʥʛʦʣ ʋʣʩʳʥ ʐʠʥʞʣʵʭ ʋʭʘʘʥ ʊʝʭʥʦʣʦʛʠʡʥ ʀʭ ʉʫʨʛʫʫʣʴ, ɻʝʦʣʦʛʠ ʋʫʣ ʋʫʨʭʘʡʥ ʉʫʨʛʫʫʣʴ 

ʋʫʣ ʋʫʨʭʘʡʥ ɸʰʠʛʣʘʣʪʳʥ ʊʝʭʥʦʣʦʛʠʡʥ 4-ʨ ʢʫʨʩ 

ʀ-ʤʘʡʣ ʭʘʷʛ: Nasanbuyn0722@gmail.com;  

 

ʍʫʨʘʘʥʛʫʡ- ʆʜʦʦ Ϯʝʜ ʘʰʠʛʣʘʛʜʘʞ ʙʘʡʛʘʘ ʪʵʩʵʣʛʵʵʥʠʡ ʙʦʜʠʩʳʛ ʩʫʜʣʘʥ ʪʵʩʨʵʭ ʙʦʜʠʩ ʥʴ ʭʵʨ ʠʭ ʪʵʩʵʨʯ 

ʯʠʯʠʨʭʠʡʣʵʣ ϮϮʩʛʵʩʥʵʵʩ ʭʘʤʘʘʨʯ ʩʫʣ ʯʫʣʫʫʣʛʠʡʥ ʙʘʨʴʮʘʣʜʘʣʪʳʥ ʰʠʥʞ ʯʘʥʘʨʪʘʡ ʫʫʨʭʘʡʥ ʭʘʞʫʫ ʥʫʨʘʭ ʭʵʩʛʠʡʛ 

ʛʘʨʛʘʥ ʘʚʥʘ. 

ʊϮʣʭϮϮʨ Ϯʛðʊʵʩʵʣʛʵʵʥʠʡ ʙʦʜʠʩʳʥ ʰʠʥʞ ʯʘʥʘʨ,  ʯʫʣʫʫʣʛʠʡʥ ʙʘʨʴʮʘʣʜʘʣʪʳʥ ʰʠʥʞ ʯʘʥʘʨ

I.  ʋʜʠʨʪʛʘʣ  

ʊʵʩʨʵʭ ʙʦʜʠʩ ʥʴ ʭʠʤʠʡʥ ʫʨʚʘʣʜ ʦʨʞ ʘʩʘʨ ʠʭ 
ʭʫʨʜʪʘʡ ʥʵʛ ʙʘʡʜʣʘʘʩ ʥᴇʛᴇᴇ ʪᴇʣᴇʚʪ ʰʠʣʞʠʭʵʜ ʠʭ 
ʭʵʤʞʵʵʥʠʡ ʭʠʡ, ʫʫʨ װװʩʵʞ, ʜʫʣʘʘʥ ʷʣʛʘʨʘʥ ʪװװʥʠʡ 
ʧʦʪʝʥʮʠʘʣ ʵʥʝʨʛʠ ʥʴ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳʛ ʙʫʪʣʘʭ 
ʤʝʭʘʥʠʢ  ʘʞʠʣʜ ʰʠʣʞʠʭ ʧʨʦʮʝʩʩʳʛ ʪʵʩʨʵʣʪ ʛʵʥʵ. 
ʋʫʣ ʫʫʨʭʘʡʜ ʯʫʣʫʫʣʛʠʡʛ ʙʫʪʣʘʥ ʩʠʡʨװװʣʵʭ, ʘʰʠʛʪ 
ʤʘʣʪʤʘʣʳʛ ʦʣʙʦʨʣʦʭʦʜ ʭʠʤʠʡʥ ʰʠʥʞʪʵʡ 
ʪʵʩʨʵʣʪʠʡʛ ʭʵʨʵʛʣʵʜʵʛ. ʀʛʜʘʥʠʪ ʘʤʤʠʘʢʠʡʥ ʰװװ 
94% ʜʠʟʝʣʠʡʥ ʪװʣʰ 6% ʭʫʚʠʡʛ ʵʟʵʣʜʵʛ. 
ʀʛʜʘʥʠʪʠʡʥ ʭװʯʠʣʪᴇʨᴇʛʯʠʡʥ ʪʵʥʮʣʠʡʥ ʫʪʛʘ ʥʴ 
ʘʤʤʦʥʳʥ ʰװװ-ʜ 20%, ʜʠʟʝʣʠʡʥ ʪװʣʰʠʥʜ -316% 
ʙʘʡʜʘʛ. ʋʫʨʭʘʡʥ  ʪʦʛʪʚʦʨʛװʡ ʭʘʞʫʫ ʥʴ ʫʫʨʭʘʡʜ 
ʷʚʘʛʜʘʭ ʘʞʠʣ ʙʦʣʦʥ ʮʘʛ ʘʛʘʘʨʳʥ ʥᴇʭʮᴇʣᴇᴇʩ 
ʭʘʤʘʘʨʯ ʥʫʨʘʭ ʤʘʛʘʜʣʘʣ ʤʘʰ ᴇʥʜᴇʨʪʵʡ ʙʘʡʜʘʛ ʙʘ 
ʮʘʘʰʜʳʥ ʫʫʨʭʘʡʥ ʛװʥʟʛʠʡʨװװʣʵʭ װʡʣ ʷʚʮʳʛ 
ʫʜʘʘʰʨʫʫʣʜʘʛ. ʏʫʣʫʫʣʛʠʡʥ ʙʘʨʴʮʘʣʜʘʣʪʥr ʰʠʥʞ 
ʯʘʥʘʨ ʙʦʣʦʥ ʛʘʟʨʳʥ ʭʘʛʘʨʣʘʘʩ ʭʘʤʘʘʨʯ ʥʫʨʣʳʛ 
ʪʦʜʦʨʭʦʡʣʥʦ. 

II.  ʆʥʦʣʳʥ ʭʵʩʵʛ 

ʀʣ ʫʫʭʘʡʥ  ʭʘʞʫʫʛʠʡʥ ʵʚʜʨʵʣʠʡʛ ɻ.ʃ.ʌʠʩʝʥʢʦʛʠʡʥ 
ʙʘʨʠʤʪʣʘʣʘʘʨ  ñװʝװʜʠʡʥ ʦʛʪʣʦʛʜʩʦʥ, ʭʫʚʘʘʛʜʩʘʥ ʙʘ 
ʟʘʥʘʨʞʩʘʥ ʟʘʘʛ ʜʘʛʫʫ  װװʩʵʭ ʥʫʨʘʣ ʙʘ ʛʘʨʘʭ 
ʥᴇʭʮᴇʣʜ, ʰʘʣʪʛʘʘʥ ʥʴ ʫʭʘh ʥr 25-30°-ʘʘʩ ʠʭ 
ᴇʥʮʛᴇᴇʨ ʭʫʚʘʘʛʜʣʳʥ ʵʚʜʨʵʣ ʙʘ װʝʠʡʥ ʫʥʘʣʪʪʘʡ 
ʥᴇʭʮᴇʣʜ ʷʚʘʛʜʘʥʘò ʛʵʞ װʟʩʵʥ ʙʘʡʜʘʛ. 

III.  ʉʫʜʘʣʛʘʘʥʳ ʭʵʩʵʛ 

ʊʫʨʰʠʣʪʘʜ ʕʨʜʵʥʵʪ ʫʫʨʭʘʡʥ ʤʵʜʵʵʣʵʣ ʜʵʵʨ 
 ʜʠʡʥװװʩʵʣʪװʥʜʵʩʣʵʥ ʭʠʡʩʵʥ. ʕʨʜʵʥʵʪ ʫʫʨʭʘʡʥ ʟװ
ʤʵʜʵʵʣʣʵʵʩ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭʵʜ 5-ʨ ʟװʩʵʣʪʵʜ 
99,26%-ʪʘʡ ʰʘʘʥʪʘʛ ʭʵʣʙʵʨʠʡʥ ʥʫʨʘʣ װװʩʵʭ 
ʤʘʛʘʜʣʘʣ ʤʘʰ ᴇʥʜᴇʨ ʤʘʛʘʜʣʘʣʪʘʡ. ɿװʩʵʣʪʠʡʥ 
ʤʵʜʵʵʣʵʣ ʙʦʣʦʥ ʛʘʟʨʳʥ ʭʘʛʘʨʣʳʥ ʟʫʨʛʠʡʛ 

 

ʕʥʵʭװװ ʭʘʛʘʨʘʣ ʙʦʣʦʥ ʟװʩʵʣʪʠʡʥ ʟʫʨʛʘʘʩ ʭʘʨʘʭʘʜ 
ʘʣʴ ʭʵʩʛʠʡʥ ʜʦʛʦʣ ʜʵʵʨ ʥʫʨʘʣ װװʩʵʭ ʤʘʛʘʜʣʘʣʳʛ 
ʪʦʜʦʨʭʦʡʣʩʦʥ. 

 

ʍʘʞʫʫʛʠʡʥ ʪʦʛʪʚʦʨʞʠʣʪ ʥʴ FOS-0.19 ʛʘʨʩʘʥ. ɿװװʥ 
ʭʘʞʫʫʛʠʡʥ 3 ʙʦʣʦʥ 4-ʨ ʜʦʛʦʣ ʜʵʵʨ ʥʫʨʘʭ ʤʘʛʘʜʣʘʣ 
ʤʘʰ ᴇʥʜᴇʨ ʙʘʡʛʘʘʛ ʰʠʥʞʠʣʩʵʥ. ʕʥʵʭװװ ʜʦʛʦʣʳʥ 
ʦʡʨ ʭʘʚʴʜ ʫʫʨʭʘʡʥ ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʠʣ ʭʠʡʛʜʵʭʵʜ 
ʭʘʞʫʫ ʰʫʫʜ ʥʫʨʘʭʳʛ ʪʦʜʦʨʭʦʡʣʥʦ. ʋʫʨʭʘʡ 5-ʨ 
ʟװʩʵʣʪʠʡʥ ʦʡʨ ʭʘʚʠʡʛ ʀʛʜʘʥʠʪ ʪʵʩʨʵʭ ʙʦʜʠʩ 
ʘʰʠʛʣʘʥ ʊʨʘʧʝʮ ʭʵʣʙʵʨʠʡʥ ʩʭʝʤʵʵʨ ʪʵʩʣʵʭʵʜ 

IV.  ɿʘʛʚʘʨ ʭʵʚ ʘʰʠʛʣʘʭ ʥʴ 
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ʊʵʩʨʵʭ ʙʦʜʠʩ ʠʛʜʘʥʠʪ ʪʵʩʨʵʭ ʙʦʜʠʩ ʥʴ 130ʤʤ 
ʮʦʦʥʦʛʪ ʭʠʡʞ ʪʵʩʣʵʭʵʜ 3200ʤ/ʩ ʭʫʨʜʪʘʡ ʪʘʨʭʜʘʛ. 
ʕʭʣʵʵʜ ʪʵʩʵʣʛʵʵ ʭʠʡʭʵʜ ʰʘʘʨʜʣʘʛʘʪʘʡ ʮʦʦʥʦʛ ʙʘ 
ʵʛʥʵʵ ʭʦʦʨʦʥʜʳʥ ʟʘʡʛʘʘ ʦʣʦʭʦʜ. 

ὡ ὦ
ὑ ЎzȢ ὨzȢ ὒzȢ

ὖ άz Ȣ
 

ςȢρz ωππȢ πzȢςτσȢ πzȢψυȢ

σȢρφzρȢ
ψȢχ  ̍

 ʎʦʦʥʦʛ ʜʘʭʴ ʮʵʥʵʛʠʡʥ ʫʨʪ 

ὒ̗ ὒ Ὄz πȢψυzρυ ρςȢψ  ̍

ʎʦʦʥʦʛʪ ʦʨʦʭ ʪʵʩʨʵʭ ʙʦʜʠʩʳʥ ʮʵʥʵʛʠʡʥ ʞʠʥʛ 

ὗ ὒ̗ ὖz ρςȟψz τρȟχ υστ̋̄ 

1 ʤʝʪʨ ʮʦʦʥʦʛʪ 41,7ʢʛ/ʤ ʪʵʩʨʵʭ ʙʦʜʠʩ ʦʨʥʦ. 

ʄʠʥʠʡ ʘʚʩʘʥ ʕʨʜʵʥʵʪʠʡʥ ʫʫʨʭʘʡʥ ɿװװʥ ʭʘʞʫʫʛʠʡʥ 
ʯʫʣʫʫʣʛʠʡʥ ʰʠʥʞ ʯʘʥʘʨ ʥʴ 

3 ʙʦʣʦʥ 4-ʨ ʜʦʛʦʣ ʜʵʵʨ granite ʙʫʶʫ ʙʦʨʞʠʥ ʯʫʣʫʫ 
ʠʭ ʪʘʨʭʩʘʥ ʙʘʡʜʘʣʪʘʡ ʙʘʡʛʘʘ ʛʘʨʯ ʠʨʩʵʥ. ɹʦʨʞʠʥ 
ʯʫʣʫʫʣʛʠʡʥ ʙʘʨʴʮʘʣʜʘʣʪ ʥʴ ʤʘʰ ʙʘʛʘ ʙʘʡʩʘʥ. 

ɼװʛʥʵʣʪ 

ʀʣ ʫʫʨʭʘʡʜ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʘʭʘʜ ʭʘʤʛʠʡʥ ʠʭ 
ʛʘʨʘʭ ʭװʥʜʨʵʣ ʥʴ ʫʫʨʭʘʡʥ ʭʘʞʫʫ ʙʘʡʜʘʛ. ɸʰʠʛʪ 
ʤʘʣʪʤʘʣʘʘ ʛʘʨʛʘʞ ʘʚʘʭrʥ ʪʫʣʜ ʫʫʨʭʘʡʥ ʭװʨʵʵ 
ʭʷʟʛʘʘʨʘʘ ʛʘʨʛʘʞ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥʭʘʘ ʛװʥʠʡʛ 
ʪʦʛʪʦʦʥʦ. ɸʰʠʛʪ ʤʘʣʪʤʘʣ ʭʵʨ ʛװʥ ʙʘʡʥ ʫʫʨʭʘʡ 
ʪʠʡʤ ʭʵʤʞʵʵʥʠʡ ʛװʥʜ ʦʯʠʭʦʜ ʤʘʰ ʦʣʦʥ 
ʯʫʣʫʫʣʛʠʡʥ ʙʘʨʴʮʘʣʜʩʘʥ ʰʠʥʞ ʯʘʥʘʨʳʛ ʪʦʛʪʦʦʥ 
ʙʘʨʴʜʘʛ. ʊʵʨ ʫʫʨʭʘʡʥ ʭʘʞʫʫ ʥʴ ʮʘʛ ʘʛʘʘʨ ʙʦʣʦʥ 
ʫʫʨʭʘʡʥ ʪʵʩʵʣʛʵʵʥʜ ʙʘʛʘ ʙʘʛʘʘʨ ʛʫʣʩʘʥ ʵʮʵʩʪ ʥʴ 
ʛʫʣʩʘʞ ʙʘʡʛʘʘ ʭʘʞʫʫ ʥʫʨʘʣʪ ʦʨʦʭ ʷʚʜʘʣ ʤʘʰ ʠʭ 
ʙʘʡʜʘʛ. ʄʦʥʛʦʣʜ ʯ ʙʠʰ ɼʵʣʭʠʡʥ ʠʭʵʥʭ ʦʨʦʥʜ 
ʫʫʨʭʘʡʥ ʭʘʞʫʫ ʥʫʨʘʥ ʫʥʘʞ ʭװʤװװʩʠʡʛ ʤʘʰ ʠʭʵʵʨ  

ʮʦʯʨʦʦʞ ʙʘʡʥʘ. ʋʫʨʭʘʡʜ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʘʛʜʘʞ 
ʙʘʡʭ װʝʜ ʭʘʞʫʫ ʥʫʨʘʭʘʜ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ,ʤʘʰʠʥ 
ʙʦʣʦʥ ʭװʥʠʡʛ ʛʵʤʪʵʵʭ ʤʘʰ ᴇʥʜᴇʨ ʙʘʡʜʘʛ. 

 

ʅʦʤ ʟװʡ 

1. ʄʦʥʛʦʣ ʋʣʩʳʥ ʐʠʥʞʣʵʭ ʋʭʘʘʥ, ʊʝʭʥʦʣʦʛʠʡʥ ʀʭ 

ʉʫʨʛʫʫʣʴ ʀʥʞʝʥʝʨʠʡʥ ʃʘʚʣʘʭ 5 

2. ɸʥ ʎʘʚʘʨʭʘʛ ʏʫʣʫʫʣʛʠʡʛ ʊʵʩʵʣʛʵʵʛʵʵʨ ʙʫʪʣʘʭ 

ñʊʝʭʥʠʢʠʡʥ ʋʭʘʘʥʳ ɼʵʜ ʕʨʜʵʤʪʵʥ ɹ.ʃʭʘʡʩװʨʵʥò 

3. ʀʣ ʋʫʨʭʘʡʥ ʊʵʩʵʣʛʵʵʥʠʡ ɸʞʣʳʥ ʉʫʜʘʣʛʘʘ 

ñʊʝʭʥʠʢʠʡʥ ʋʭʘʘʥʳ ɼʵʜ ʕʨʜʵʤʪʵʥ ɹ.ʃʭʘʡʩװʨʵʥò 

 ʡʣʜʚʵʨʠʡʥ ʊʵʩʨʵʭ ɹʦʜʠʩ, ʊʵʩʵʣʛʵʵʥʠʡ ɸʞʠʣñת .4

ʈʝʜʘʢʪʦʨ ʜʵʜ ʜʦʢʪʦʨ ʍ.ɾʘʨʛʘʣʩʘʡʭʘʥò 

5. ʕʨʜʵʥʵʪ ʫʫʨʭʘʡʥ ʟװʩʵʣʪ, ʯʫʣʫʫʣʛʠʡʥ ʙʘʨʴʮʘʣʜʘʣʪʳʥ 

ʰʠʥʞ ʯʘʥʘʨʳʛ ʐʋʊʀʉ ɻʋʋʉ-ʠʡʥ ɹ.ʋʣʘʘʥʙʘʘʪʘʨ 

ɹʘʛʰʘʘʩ ʘʚʩʘʥ ʙʦʣʥʦ.
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 ʍᴆʈʉ ʊתתʅʀʁ תתʉʕʃ ʍᴆɻɾʃʀʁʅ תɽ ʐɸʊʋʋɼ 

 
ʇװʨʵʚʜʦʨʞʠʡʥ ʊᴇʛᴇʣʜᴇʨ1 

ʋʜʠʨʜʘʛʯ: ɾ. ʀʞʠʣʤʘʘ2, ʍ. ʄᴇʥʭʥʘʩʘʥ3 
1ʐʋʊʀʉ-ʠʡʥ ɻʋʋʉ-ʠʡʥ ʋʫʣ ʋʫʨʭʘʡʥ ɻʝʦʪʝʭʥʠʢʠʡʥ 3-ʨ ʘʥʛʠʡʥ ʦʶʫʪʘʥ 

2,3ʐʋʊʀʉ-ʠʡʥ ɻʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ ʩʫʨʛʫʫʣʴ, ʋʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʩʘʣʙʘʨ 

 

ʍʫʨʘʘʥʛʫʡ - ʍϺʨʩ ϮϮʩʵʭ ʥʴ ʙʘʡʛʘʣʠʡʥ Ϯʡʣ ʷʚʮ ʶʤ. ʍϺʨʩ ʙʦʣ ʷʥʟ ʙϮʨʠʡʥ ʧʨʦʮʝʩʩʳʥ Ϯʨ ʜϮʥʜ ϮϮʩʜʵʛ ʜʵʣʭʠʡʥ 

ʭʘʤʛʠʡʥ ʛʘʜʥʘʭ ʟϺϺʣϺʥ ʜʘʚʭʘʨʛʘ ʶʤ. ʏʫʣʫʫʛ ʭϺʨʩ ʙʦʣʛʦʥ ʭʫʚʠʨʛʘʭ ʭϮʯʠʥ ʟϮʡʣϮϮʜ ʥʴ ʛʘʟʘʨ ʙϮʨʪ ϺϺʨ ϺϺʨ ʙʘʡʜʘʛ. 

ʍϺʨʩʥʠʡ ʙϮʨʜʣʠʡʥ ʛʦʣ ʵʭ ϮϮʩʚʵʨ ʥʴ ϺʛϺʨʰʣʠʡʥ ʭϮʯ ʶʤ. ʕʭ ʯʫʣʫʫʣʘʛ ʥʴ ʭϺʨʩϺʥʜ ʭʫʚʠʨʘʭʜʘʘ ʪʦʜʦʨʭʦʡ ʭʫʛʘʮʘʘʛ 

ʪʫʫʣʜʘʛ. ʍʵʨʵʚ ʭϺʨʩ ϮϮʩʵʭ ʧʨʦʮʝʩʩʪ ʦʨʦʣʮʦʛʯ ʘʛʝʥʪ ʙϮʨ ʪʵʥʮʚʵʨʪʵʡ ʘʞʠʣʣʘʞ ʙʘʡʚʘʣ ʙʦʣʦʚʩʦʨʯ ʛϮʡʮʩʵʥ ʭϺʨʩ 

ϮϮʩʜʵʛ. ʋʫʨ ʘʤʴʩʛʘʣ, ʫʨʛʘʤʘʣʞʠʣʪ, ʛʘʟʨʳʥ ʛʘʜʘʨʛʫʫʛʠʡʥ ʪʦʛʪʦʮ ʥʴ ʭϺʨʩ ϮϮʩʵʭʵʜ ʪʫʩʘʣʜʘʛ ʛʦʣ ʭϮʯʠʥ ʟϮʡʣϮϮʜ 

ʶʤ. ʍϺʨʩ ϮϮʩʵʭ Ϯʡʣ ʷʚʮ ʥʴ ʛʘʟʘʨ ʥʫʪʘʛ ʙϮʨʪ ʭʘʨʠʣʮʘʥ ʘʜʠʣʛϮʡ ʙʘʡʥʘ. 

ʊϮʣʭϮϮʨ Ϯʛ - ʍϺʨʩ ϮϮʩʵʭ Ϯʡʣ ʷʚʮ, ϺʛϺʨʰʠʣ, ʭϺʨʩʥʠʡ ʪʦʦʩʦʥʮʦʨ, ʵʭ ʯʫʣʫʫʣʘʛ, ʙʠʦʪʠʢ Ϯʡʣ ʘʞʠʣʣʘʛʘʘ.

1. ʍᴇʨʩ װװʩʵʭ װʡʣ ʷʚʮ 

ʍᴇʨʩ װװʩʵʭ ʥʴ ʜʵʣʭʠʡʥ ʙʘʡʛʘʣʠʡʥ ʙʦʣʦʥ 
ʘʥʪʨʦʧʦʛʝʥ ʵʢʦʩʠʩʪʝʤʠʡʥ ʭװʯʠʥ ʟװʡʣʠʡʥ ʥᴇʣᴇᴇʥ 
ʜʦʨ ʫʫʣʳʥ ʯʫʣʫʫʣʛʘʘʩ ʙװʨʵʣʜʵʭ ʙʘʡʛʘʣʠʡʥ ʥʘʨʠʡʥ 
ʪᴇʚᴇʛʪʵʡ װʡʣ ʷʚʮ ʶʤ (Honna et al, 1988). ʍᴇʨʩ װװʩʵʭ 
ʥʴ ʜʵʣʭʠʡʥ ʙʠʦʩʬʝʨʠʡʥ װʡʣ ʷʚʮ ʙᴇʛᴇᴇʜ ʪװװʥʠʡ 
ʠʣʨʵʣʠʡʥ װʨ ʜװʥʜ ʭᴇʨʩ ʥʴ ʭᴇʨʩ װװʩʛʵʛʯ ʯʫʣʫʫʣʘʛʪ 
ʙʘʡʜʘʛʛװʡ ʭʵʜ ʭʵʜʵʥ ʝʨʜʠʡʥ ʰʠʥʞ ʯʘʥʘʨʳʛ ʦʣʞ 
ʘʚʜʘʛ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʭᴇʨʩʠʡʛ ʰʠʤ ʤʘʥʜʣʳʥ ʙʫʩʘʜ 
ʙװʨʵʣʜʵʭװװʥ ʭʵʩʛװװʜʵʵʩ ʷʣʛʘʜʘʛ.  

ʍᴇʨʩᴇʥʜ ʷʣʟʤʘʛ ʭʫʨʠʤʪʣʘʛʜʘʭ ʥʴ ʙʠʦʬʠʣʠʡʥ 
ʭʘʤʛʠʡʥ ʯʫʭʘʣ ʵʣʝʤʝʥʪװװʜʠʡʥ ʥʵʛ ʙʦʣʦʭ ʭᴇʨʩ 
 ʡ ʘʟʦʪʪʦʡ ʭʦʣʙʦʦʪʦʡװʩʛʵʛʯ ʯʫʣʫʫʣʘʛʪ ʙʘʡʜʘʛʛװװ
ʙʘʡʜʘʛ. ʍᴇʨʩ װװʩʩʵʥʠʡ װʨ ʜװʥʜ ʭᴇʨʩ ʥʴ ᴇʚᴇʨʤᴇʮ 
ʙװʪʮʠʡʛ ʦʣʞ ʘʚʜʘʛ. ʍᴇʨʩʥʠʡ ʧʨʦʬʠʣʴ ʛʵʜʵʛ ʥʴ 
ʜʵʣʭʠʡʥ ʛʘʜʘʨʛʫʫʪʘʡ ʧʘʨʘʣʣʝʣʴ ʦʨʰʠʭ ʜʘʚʭʨʘʛʳʥ 
ʩʠʩʪʝʤ ʙᴇʛᴇᴇʜ ʪʵʜʛʵʵʨʠʡʥ װװʩʵʭ ʥʴ ʭᴇʨʩʥʠʡ 
ʪʦʛʪʦʮʦʦʨ ʪʦʜʦʨʭʦʡʣʦʛʜʜʦʛ.  

ʍᴇʨʩ װװʩʵʭ ʷʚʮʘʜ ʭᴇʨʩ װװʩʛʵʛʯ ʯʫʣʫʫʣʛʠʡʥ ʭʠʤʠʡʥ 
ʥʘʡʨʣʘʛʘ ᴇᴇʨʯʣᴇʛʜʜᴇʛ. ɿʘʨʠʤ ʙʦʜʠʩʳʛ ʯʫʣʫʫʣʛʠʡʥ 
ʜʘʚʭʘʨʛʘʘʩ ʫʛʘʘʛʜʘʥ ʭᴇʨʩʥʠʡ ʪʦʛʪʦʮ ʨʫʫ ʥʵʚʯʜʵʛ 
ʙʦʣ ʟʘʨʠʤ ʥʴ װʝ ʜʘʚʭʘʨʛʘʘʨʘʘ ʭʫʨʠʤʪʣʘʛʜʜʘʛ. ʍᴇʨʩ 
 ,ʩʵʭ ʷʚʮʘʜ ʙʦʜʠʩʳʥ ʭʫʨʠʤʪʣʘʣ ʥʴ ʫʨʛʘʤʘʣװװ
ʘʤʴʪʥʳ װʣʜʵʛʜʵʣ, ʪװװʥʯʣʵʥ ʛʠʜʨʦʩʬʝʨʵʵʩ (ʘʤʘʨʭʘʥ 
ʫʫʩʜʘʛ ʜʘʚʩ, ʛʠʧʩ, ʰװʣʪʣʵʛ ʙʘ ʰװʣʪʣʵʛ ʤʝʪʘʣʣʳʥ 
ʢʘʨʙʦʥʘʪ, ʥʵʛʜʣװװʜ) ʦʨʛʘʥʠʢ ʙʦʜʠʩʳʛ ʭᴇʨʩᴇʥʜ 
ʦʨʫʫʣʘʭ ʟʘʤʘʘʨ ʛװʥʠʡ ʫʩʥʘʘʩ ʛʘʨʘʣʪʘʡ ʪᴇʤᴇʨ, 
ʰʦʨʦʦʥ ʮʘʭʠʫʨ ʙʘ ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʥʘʡʨʣʘʛʘʜ 
ʘʛʫʫʣʘʛʜʘʭ ʷʥʟ ʙװʨʠʡʥ ʭʵʤʞʵʵ, ʥʘʡʨʣʘʛʘʪʘʡ ʪʦʦʩʥʳ 
ʪʦʦʩʦʥʮʦʨ, ʥʵʛʜʣװװʜ ʙʘʡʞ ʙʦʣʥʦ (Honna et al, 
1988). ʍᴇʨʩʥᴇᴇʩ ʙʦʜʠʩʳʥ ʛʘʜʘʛʰʣʘʭ ʫʨʩʛʘʣ ʥʴ 
ʭᴇʨʩᴇʥ ʜʵʭ ʫʩʥʳ ʜʦʦʰʦʦ ʙʦʣʦʥ ʭʘʞʫʫʛʠʡʥ ʫʨʩʛʘʣ 
ʭᴇʜᴇʣʛᴇᴇʥ, ʭᴇʨʩʥʠʡ ʭʵʩʛװװʜ ʥʴ ʫʩ, ʩʘʣʭʠʥʳ 
ʥᴇʣᴇᴇʛᴇᴇʨ ᴇʛᴇʨʰʠʭ װʡʣ ʷʚʮʪʘʡ ʭʦʣʙʦʦʪʦʡ. 
ɹʦʜʠʩʳʥ ʭʫʨʠʤʪʣʘʣ ʙʘ ᴇʛᴇʨʰʠʭ ʧʨʦʮʝʩʩ 
ʭʦʦʨʦʥʜʳʥ ʭʘʨʴʮʘʘ ʥʴ ʭᴇʨʩ װװʩʵʭ ʪʵʥʮʚʵʨʠʡʛ 
ʪʦʜʦʨʭʦʡʣʜʦʛ (ɿʫʨʘʛ 1). 

 

 

 

 

 

ɿʫʨʘʛ 1. ʍᴇʨʩ װװʩʩʵʥ ʙʘʡʜʘʣ  

2. ʍᴇʨʩ װװʩʵʭʵʜ ʥᴇʣᴇᴇʣᴇʭ ʭװʯʠʥ ʟװʡʣʩ 

ʍᴇʨʩ ʥʴ ʫʫʣʳʥ ʯʫʣʫʫʣʛʘʘʩ װװʩʥʵ. ɼʵʣʭʠʡʥ 
ʙᴇʤʙᴇʨʮʛʠʡʥ ʭʫʫʨʘʡ ʛʘʜʘʨʛʳʥ ʠʭʵʥʭ ʭʵʩʛʠʡʛ ʵʟʣʵʥ 
ʦʨʰʠʭ ʪʘʣʩʪ ʭʘʪʫʫ ʯʫʣʫʫʣʛʠʡʛ ʫʫʣʳʥ ʯʫʣʫʫʣʘʛ 
ʛʵʥʵ. ʋʫʣʳʥ ʯʫʣʫʫʣʛʠʡʥ ᴇʥʛᴇʥ ʭʵʩʵʛʪ ᴇʛᴇʨʰʠʣʠʡʥ 
ʜʵʵʜ װʝ ᴇʛᴇʨʰʠʣʜ ʦʨʩʦʥ װʡʨʤʵʛ ʯʫʣʫʫʣʘʛ ʙʘʡʭ 
ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʭᴇʨʩ װװʩʵʭ, ʦʨʛʘʥʠʟʤ ʘʤʴʜʨʘʭ ʥᴇʭʮᴇʣ 
ʙʦʣʜʦʛ ʫʯʠʨ ʵʥʵ װʝʠʡʛ ʭᴇʨʩ װװʩʛʵʛʯ ʵʭ ʯʫʣʫʫʣʘʛ 
ʛʵʥʵ. ʕʭ ʯʫʣʫʫʣʛʠʡʛ ʛʘʨʘʣ װװʩʣʵʵʨ ʥʴ ʤʘʛʤʠʡʥ 
ʯʫʣʫʫʣʘʛ, ʪʫʥʘʤʘʣ ʯʫʣʫʫʣʘʛ, ʭʫʚʠʨʤʘʣ ʯʫʣʫʫʣʘʛ 
ʛʵʞ ʘʥʛʠʣʥʘ (Harry et al, 2003). ʍᴇʨʩ װװʩʵʭʵʜ 
ʜʘʨʘʘʭʴ ʭװʯʠʥ ʟװʡʣװװʜ ʥᴇʣᴇᴇʣʜᴇʛ. װתʥʜ: 

 ʩʚʵʨʠʡʥ ʵʭװװ ʥʜʩʵʥ ʤʘʪʝʨʠʘʣ ʙʫʶʫ ʭᴇʨʩת .1
ʯʫʣʫʫʣʘʛ 

2. ʋʫʨ ʘʤʴʩʛʘʣ 

3. ɻʘʟʨʳʥ ʪʦʛʪʦʮ, ʭʦʪʛʦʨ ʛװʜʛʵʨ 

4. ɹʠʦʣʦʛʠʡʥ ʭװʯʠʥ ʟװʡʣʩ 

5. ʎʘʛ ʭʫʛʘʮʘʘ 

1. ʕʭ ʯʫʣʫʫʣʘʛ 

 ʕʥʵ ʜʵʣʭʠʡ ʜʵʵʨ ʷʥʟ ʙװʨʠʡʥ ʪᴇʨʣʠʡʥ ʵʭ 
ʯʫʣʫʫʣʘʛ ʙʘʡʜʘʛ; ʛʵʭʜʵʵ ʭʦʸʨ װʥʜʩʵʥ ʵʭ ʯʫʣʫʫʣʘʛ ʥʴ 
ʙʦʨʞʠʥ ʯʫʣʫʫ, ʙʘʟʘʣʴʪ ʶʤ. ɹʦʨʞʠʥ ʯʫʣʫʫʣʛʘʘʩ 
 ʨʞʠʣװ ,ʥ ʰʠʨʭʵʛʪʵʡװװʜװʩʩʵʥ ʭᴇʨʩ ʥʴ ʵʣʩʵʨʭʵʛ ʙװװ
ʰʠʤʛװʡ ʙʘʡʜʘʛ. ʅᴇʛᴇᴇ ʪʘʣʘʘʩ ʙʘʟʘʣʴʪʘʘʩ װװʩʩʵʥ 
ʭᴇʨʩ ʥʴ ʙʘʨʘʘʥ ᴇʥʛᴇʪʵʡ, ʥʘʨʠʡʥ ʙװʪʵʮʪʵʡ, װʨʞʠʣ 
ʰʠʤʪʵʡ, ᴇʛᴇʨʰʠʣ ʠʭʪʵʡ ʙʘʡʜʘʛ. ʍᴇʨʩʥʠʡ ʵʭ 
ʤʘʪʝʨʠʘʣ ʥʴ ʜʵʵʨʭ װʥʜʩʵʥ ʯʫʣʫʫʣʛʘʘʩ ʛʘʜʥʘ 
ʦʨʛʘʥʠʢ ʤʘʪʝʨʠʘʣ, ʭʫʫʯʠʥ ʭᴇʨʩʥʠʡ ʛʘʜʘʨʛʫʫ ʵʩʚʵʣ 
ʫʩ, ʩʘʣʭʠ, ʤᴇʩᴇʥ ʛʦʣ, ʛʘʣʪ ʫʫʣʳʥ ʦʨʜ ʙʘʡʞ ʙʦʣʥʦ. 
ʊʵʜʛʵʵʨ ʥʴ ʵʭ ʯʫʣʫʫʣʛʘʘʩ ʜʘʤʞʠʥ װװʩʜʵʛ 
ᴇʛᴇʨʰʣʠʡʥ װʡʣ ʷʚʮ ʙʦʣʦʥ ʙʘʡʛʘʣʠʡʥ ʟʘʜʨʘʣʳʥ 
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ʙʫʩʘʜ װʡʣ ʷʚʮʳʥ װʨ ʜװʥ ʶʤ. ʍᴇʨʩʥʠʡ ʵʨʜʵʩ ʙʦʣ 
ʭᴇʨʩ װװʩʵʭ װʥʜʵʩ ʶʤ. ʋʩ, ʩʘʣʭʠ, ʪʝʤʧʝʨʘʪʫʨʳʥ 
ᴇᴇʨʯʣᴇʣʪ, ʪʘʪʘʣʮʣʳʥ ʭװʯ, ʭʠʤʠʡʥ ʫʨʚʘʣ, ʘʤʴʜ 
ʦʨʛʘʥʠʟʤʳʥ ʦʨʦʣʮʦʦ ʙʦʣʦʥ ʜʘʨʘʣʪʳʥ ʟᴇʨװװ ʙװʛʜ ʵʭ 
ʤʘʪʝʨʠʘʣʳʛ ʟʘʜʣʘʭ ʥʵʛʜʤʵʣ ʭװʯ ʙʦʣʞ ᴇʛʜᴇʛ. ʕʭ 
ʯʫʣʫʫʣʛʠʡʥ ʪᴇʨᴇʣ, ʪװװʥʠʡ ʵʚʜʵʨʩʵʥ ʥᴇʭʮᴇʣ ʙʘʡʜʘʣ 
ʥʴ ʭᴇʨʩʥʠʡ ʰʠʥʞ ʯʘʥʘʨʪ ʛװʥ ʛװʥʟʛʠʡ ʥᴇʣᴇᴇʣʜᴇʛ.  

 ɻʘʣʪ ʫʫʣʳʥ װʥʩ: ɻʘʣʪ ʫʫʣ ʜʵʣʙʵʨʩʥʠʡ ʜʘʨʘʘ ʛʘʣʪ 
ʫʫʣʳʥ װʥʩ ʙʦʣʦʥ ʙʫʩʘʜ ʭʘʷʛʜʩʘʥ ʤʘʪʝʨʠʘʣʫʫʜ ʥʴ 
ʛʘʣʪ ʫʫʣʳʥ ʥʘʣʫʫ ʙʦʣʦʥ ʟʵʨʛʵʣʜʵʵʭ ʪʘʣʙʘʡʜ 
ʭʫʨʠʤʪʣʘʛʜʜʘʛ. ɻʘʣʪ ʫʫʣʳʥ װʥʩ ʥʴ ʭʫʨʜʘʥ ʭᴇʨʛᴇʭ 
 ʪʵʮʪʵʡװʡʣ ʷʚʮʳʥ ʫʣʤʘʘʩ ʪʘʣʩʪ ʙʫʩ ʘʤʦʨʬ ʙװ
ʙʘʡʜʘʛ. ʀʡʤ ʛʘʣʪ ʫʫʣʳʥ װʥʩʵʵʨ װװʩʛʵʛʜʩʵʥ ʭᴇʨʩ 
ʝʨᴇʥʭʠʡʜᴇᴇ ʘʤʦʨʬ ʤʘʪʝʨʠʘʣ ʙʫʶʫ ʘʣʣʦʬʦʥ, 
ʠʤʦʛʦʣʠʪ, ʬʝʨʨʠʭʠʜʨʠʜ ʙʘʡʥʘ. 

 ʐװʨʵʥ ʤʘʪʝʨʠʘʣ: ʕʥʵ ʥʴ ʜʘʣʘʡʥ ʵʨʵʛ ʜʘʛʫʫ 
ʙʘʡʜʘʛ ʥװװʨʩʪᴇʨᴇʛʯʠʪ ʤʘʪʝʨʠʘʣ ʶʤ. ʐװʨʵʥ ʰʠʤ 
ʪʵʞʵʵʣ ʥʴ ʭᴇʨʩʥʠʡ ʨʅ-ʠʡʛ ʥʵʤʵʛʜװװʣʞ, ʰʦʭʦʡʥ 
ʤʘʪʝʨʠʘʣʳʥ װʥʵ ʮʵʥʵʪʵʡ ʥᴇᴇʮ ʙʦʣʞ ʯʘʜʜʘʛ.  

 ʆʨʛʘʥʠʢ ʙʦʜʠʩ: ɿʘʨʠʤ ʭᴇʨʩ ʥʴ ʫʨʛʘʤʣʳʥ 
ʭʫʨʠʤʪʣʘʣ, ʭʫʨʠʤʪʣʘʣʘʘʩ װװʩʜʵʛ װʣʜʵʛʜʵʣ, ʦʨʛʘʥʠʢ 
ʤʘʪʝʨʠʘʣʘʘʩ װװʩʜʵʛ. ʀʭʵʥʭʜʵʵ ʵʜʛʵʵʨ ʭᴇʨʩʠʡʛ 
ʭװʣʵʨ ʵʩʚʵʣ ʰʘʚʘʨ ʛʵʞ ʥʵʨʣʵʜʵʛ. ʆʨʛʘʥʠʢ ʭᴇʨʩ 
ʛʘʟʘʨ ʪʘʨʠʘʣʘʥʛʠʡʥ ʤʘʰ ʯʫʭʘʣ ʭᴇʨʩ ʩʫʫʨʴ ʙʦʣʜʦʛ. 

 ʥʜʩʵʥ ʤʘʪʝʨʠʘʣ ʥʴ ʮʘʛת :ʣʜʵʛʜʵʣ ʵʭ ʤʘʪʝʨʠʘʣת 
ʘʛʘʘʨʳʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʜװʥʜ ᴇᴇʨ ᴇᴇʨ ʭᴇʨʩ װװʩʛʵʜʵʛ. 
ʍᴇʨʩʥʠʡ ʵʥʵ ʵʭ װװʩʚʵʨ ʥʴ ʫʫʣʳʥ ʥʫʨʫʫʥʳ ʜʘʛʫʫ 
ʙʘʡʜʘʛ. ʍʘʣʫʫʥ ʦʨʥʳ ʭʫʚʴʜ װװʩʩʵʥ ʭᴇʨʩ ʥʴ ʤʘʰ ʠʭ 
ʠʩʵʣʜʜʵʛ. 

 ɸʣʣʶʚʠʡʥ ʵʭ ʤʘʪʝʨʠʘʣ: ʵʥʵ װװʩʛʵʚʨʠʡʥ ʭᴇʨʩ ʥʴ 
 ʝʨʠʡʥ ʪʘʪʘʤ, ʘʣʣʶʚʠʡʥ ʪʵʛʰ ʪʘʣ ʵʩʚʵʣ ʙʵʣʯʠʨʪװ
ʦʨʜʦʜ ʛʦʣ ʛʦʨʭʠ, ʛʦʣʳʥ ʩʠʩʪʝʤʠʡʥ ʜʘʛʫʫ װװʩʜʵʛ. 
ʕʥʵ ʭᴇʨʩ ʥʴ ʪʦʦʩʦʥʮʦʨ ʷʣʛʘʨʫʫʣʘʭ ʰʠʥʞ ʯʘʥʘʨʪʘʡ 
ʙʘʡʜʘʛ. ʊʦʦʩʦʥʮʨʳʥ ʥʘʨʠʡʥ ʰʠʨʭʵʛʪʵʡ ʭʵʩʛװװʜ ʥʴ 
ʫʨʩʛʘʣ ʫʩʘʘʨ ʩʫʩʧʝʥʟ ʭʵʣʙʵʨʵʵʨ װװʩʜʵʛ. 

 ʍʘʚʩʘʨʩʘʥ ʵʭ ʤʘʪʝʨʠʘʣ: ʍᴇʨʩ ʥʴ ʭװʥʜʠʡʥ 
ʭװʯʥʠʡ ʥᴇʣᴇᴇʥ ʜʦʨ ʠʣװװ ᴇʥʜʨᴇᴇʩ ʫʥʘʩʘʥ 
ʯʫʣʫʫʣʛʠʡʥ ʭʵʣʪʵʨʭʠʡʥʵʵʩ װװʩʜʵʛ. ʕʜʛʵʵʨ ʭᴇʨʩ ʥʴ 
ʙװʜװװʥ, ʯʫʣʫʫʨʭʘʛ ʙʘʡʜʘʛ. ʍᴇʨʩ װװʩʵʭ ʠʡʤ ʭʵʣʙʵʨ 
ʫʫʣʳʥ ʵʥʛʵʨ ʜʘʛʫʫ ʪװʛʵʵʤʵʣ ʙʘʡʜʘʛ. 

 ʃʸʩʩʳʥ ʦʨʜʫʫʜ: ʍᴇʨʩ ʥʴ ʩʘʣʭʠʥʜ 
ʭʫʨʠʤʪʣʘʛʜʩʘʥ ʪʦʦʩʦʥʮʦʨʦʦʩ װװʩʜʵʛ. ɹᴇᴇʤװװʜ ʥʴ 
ʉʘʣʭʠ ʭʘʤʛʠʡʥ ʥʘʨʠʡʥ ʪʦʦʩʦʥʮʦʨʳʛ ʭʘʤʛʠʡʥ ʭʦʣ 
ʟʘʡʜ ʟᴇᴇʜᴇʛ ʪʫʣ ʭʵʤʞʵʵʛʵʵʨ ʥʴ ʘʥʛʠʣʜʘʛ. ɻʘʣʪ 
ʫʫʣʳʥ װʥʩʠʡʛ ʠʭʵʚʯʣʵʥ ɸʝʦʣʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ 
ʷʚʫʫʣʞ, ʭʫʨʠʤʪʣʫʫʣʜʘʛ ʪʫʣ ʠʡʤ ʙʘʡʥʘ װʡʣ ʷʚʮ ʥʴ 
ʛʦʣ ʪᴇʣᴇʚ ʛʘʣʪ ʫʫʣʳʥ װʥʩʵʥ ʭᴇʨʩ װװʩʵʭʵʜ. 

2. ʋʫʨ ʘʤʴʩʛʘʣ: ʊʝʤʧʝʨʘʪʫʨ ʙʘ ʯʠʡʛʰʠʣ ʥʴ ʭᴇʨʩ 
 ʡʮʵʪʛʵʜʵʛ. ʕʥʵ ʥʴ ʤᴇʥװʨʵʛ ʛװװ ʩʵʭʵʜ ʯʫʭʘʣװװ
ʙʠʦʣʦʛʠʡʥ ʠʜʵʚʭʞʠʣʜ ʥᴇʣᴇᴇʣʜᴇʛ.  ʀʣװװ ᴇʥʜᴇʨ 
ʜʫʣʘʘʥ ʯʠʡʛʰʠʣ ʥʴ ʙʠʯʠʣ ʙʠʝʪʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʛ 
ʭʫʨʜʘʩʛʘʜʘʛ ʭװʡʪʵʥ, ʭʫʫʨʘʡ ʫʫʨ ʘʤʴʩʛʘʣʪʘʡ װʝʜ 
ʵʜʛʵʵʨ װʡʣ ʷʚʮ ʫʜʘʘʰʠʨʯ ʙʦʣʥʦ. ʋʣʠʨʣʳʥ ᴇᴇʨʯʣᴇʣʪ 
ʜʫʣʘʘʥʳ ʫʨʩʛʘʣ, ʭʫʨ ʪʫʥʘʜʘʩ, ʫʩʥʳ ʭᴇʜᴇʣʛᴇᴇʥ, 
ʢʦʣʣʦʠʜ ʙװʨʵʣʜʵʭװװʥ ʭʵʩʛװװʜʠʡʥ ʭʫʨʠʤʪʣʘʣ ʥʴ 
ʭᴇʨʩ װװʩʵʭ ʛװʥ, ʭʵʚ ʤʘʷʛʪ ʥᴇʣᴇᴇʣʜᴇʛ. ʎʘʛ ʫʫʨʳʥ ʵʨʩ 
ʪʵʩ ʥᴇʭʮᴇʣ: ʤᴇʩ, ʩʘʣʭʠ, ʭʫʨ ʪʫʥʘʜʘʩ ʟʵʨʵʛ ʥʴ ʵʭ 
ʤʘʪʝʨʠʘʣʳʥ ᴇʛᴇʨʰʠʣ, ʭʫʨʠʤʪʣʘʣʜ ʦʥʮʛʦʡ 
ʥᴇʣᴇᴇʪʵʡ. ʍʫʨ ʪʫʥʘʜʘʩ ʥʴ ʭᴇʨʩʥʠʡ ʟʘʨʠʤ 
ʤʘʪʝʨʠʘʣʳʛ ʫʫʩʛʘʞ, ʟʘʨʠʤʳʛ ʥʴ ʪʵʵʚʵʨʣʵʜʵʛ. ʋʩ ʥʴ 
ʵʜʛʵʵʨ ʤʘʪʝʨʠʘʣʳʛ ʭᴇʨʩᴇᴇʨ ʜʘʤʞʫʫʣʞ ʵʩʚʵʣ 

ʫʫʩʛʘʜʘʛ. ʎʘʛ ʭʫʛʘʮʘʘ ᴇʥʛᴇʨᴇʭ ʪʫʩʘʤ ʫʫʩʛʘʥ 
ʙʘʷʞʫʫʣʘʣʪʳʥ ʙʦʣʦʥ ʭᴇʨʩᴇʥ ʜʵʭ ʯʠʡʛ ʥʵʤʵʛʜʵʭʠʡʥ 
ʭʵʨʵʵʨ ʭᴇʨʩʥʠʡ ʰʠʤ ʪʵʞʵʵʣʠʡʥ ʙʦʜʠʩʳʥ ʜʦʦʰʣʦʭ 
ʭᴇʜᴇʣʛᴇᴇʥ ʥʵʤʵʛʜʜʵʛ. ʕʥʵ ʧʨʦʮʝʩʩ ʥʴ ʭᴇʨʩʥʠʡ 
  .ʨʞʠʣ ʰʠʤʪ ʙʘʡʜʘʣʜ ʥᴇʣᴇᴇʣʞ ʙʦʣʥʦװ

3. ɻʘʟʘʨʟװʡʥ ʪʦʛʪʦʮ: ʛʘʜʘʨʛʫʫʛʠʡʥ ʭʵʣʙʵʨ, ʫʨʪ, 
ʥʘʣʫʫ ʟʵʨʵʛ ʛʘʟʨʳʥ ʪʦʬʦʛʨʘʬʠ - ʭʵʚ ʤʘʷʛʠʡʛ ʭʵʣʥʵ. 
ʕʥʵ ʥʴ ʥʘʣʫʫ, ʵʛʮ ʵʩʚʵʣ ʪʵʛʰ ʪʘʣ ʙʘʡʞ ʙʦʣʥʦ. 
ʊʦʬʦʛʨʘʬʠ ʥʴ ʥʘʨʥʳ ʮʘʮʨʘʛʠʡʥ ʪʫʩʛʘʣ ʛʵʭ ʤʵʪ 
ʛʘʟʨʳʥ ʝʨᴇʥʭʠʡ ʯʠʛ ʙʘʨʠʤʞʘʘ ʙᴇʛᴇᴇʜ ʫʨʛʘʤʣʳʥ 
ʪᴇʨʣʠʡʛ ʪʦʜʦʨʭʦʡʣʞ, ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʫʥʘʣʪʳʛ 
ʠʣʪʛʵʜʵʛ. ʕʜʛʵʵʨ ʥʴ ʭᴇʨʩ װװʩʵʭ ʭʵʣʙʵʨʠʡʛ 
ᴇᴇʨʯʠʣʜᴇʛ. ᴆʥʜᴇʨ ʫʫʣʘʥʜ װװʩʩʵʥ װʣʜʵʛʜʵʣ ʭᴇʨʩ ʥʴ 
ʫʩʥʳ ʭᴇʜᴇʣʛᴇᴇʥᴇᴇʨ ʰʠʣʞʠʞ ʙʘʡʜʘʛ. ʕʛʮ ʥʘʣʫʫ 
ʜʘʛʫʫ װװʩʩʵʥ ʢʦʣʣʶʚʠʡʥ ʭᴇʨʩ ʥʴ ʭʵʪ ʠʭ 
ʭᴇʜᴇʣʛᴇᴇʥʪʵʡ ʛʵʩʵʥ װʛ. ʍᴇʨʩʥʠʡ ʤʘʪʝʨʠʘʣ ʥʴ ʫʩ, 
ʪʘʪʘʣʮʘʣ, ʩʘʣʭʠʥʳ ʥᴇʣᴇᴇʛᴇᴇʨ ʙʘʡʛʘʣʠʡʥ ʭʘʨʠʣʮʘʥ 
 ʩʩʵʥ ʭᴇʨʩװװ ʡʣʯʣʵʣʪ ʦʨʞ ʙʘʡʜʘʛ. ʕʛʮ ʥʘʣʫʫ ʜʵʵʨװ
ʥʴ ʛװʝʭʵʥ, ʭʘʨʠʥ ʪʵʛʰ ʭʘʚʪʛʘʡʜ װװʩʩʵʥ ʭᴇʨʩ ʥʴ ʛװʥ 
ʜʘʚʭʨʘʛʘʪʘʡ ʙʘʡʥʘ. 

4. ʆʨʛʘʥʠʟʤ: ʍᴇʨʩ װװʩʵʭʵʜ ʦʨʛʘʥʠʟʤ ʙʘ ʙʠʯʠʣ 
ʙʠʝʪʵʥ, ʰʘʚʞ, ʘʤʴʪʘʥ, ʭװʥ ʥᴇʣᴇᴇʣʜᴇʛ. ʍᴇʨʩ 
 ʩʵʭʠʡʥ ʭʵʨʵʵʨ ʫʨʛʘʤʘʣ ʫʨʛʘʞ ʵʭʵʣʜʵʛ. ʋʨʛʘʤʘʣװװ
ʙʦʣʦʚʩʦʨʯ, װʭʵʞ, ʰʠʥʵ ʥʴ ʪʵʜʥʠʡ ʦʨʦʥʜ ʫʨʛʘʞ 
ʪᴇʣʞʜᴇʛ. ʊʵʜʥʠʡ ʥʘʚʯ, װʥʜʵʩ ʥʴ ʭᴇʨʩᴇʥʜ ʥʵʤʵʛʜʜʵʛ. 
ɸʤʴʪʘʜ ʫʨʛʘʤʘʣ, ʪʵʜʛʵʵʨʠʡʥ ʭʘʷʛʜʣʳʛ ʠʜʵʞ, ʵʮʵʩʪ 
ʥʴ ʷʣʛʘʜʘʩ, ʤᴇʥ ʩʵʛ ʟʵʤ ʥʴ ʭᴇʨʩᴇʥʜ ʰʠʥʛʵʥ ʦʨʜʦʛ. 
ʕʥʵ ʥʴ ʭᴇʨʩʠʡʛ ᴇᴇʨʯʠʣʞ ʵʭʵʣʜʵʛ. ɹʘʢʪʝʨʠ, 
ʤᴇᴇʛᴇʥʮᴇʨ, ᴇʪ ʙʦʣʦʥ ʙʫʩʘʜ ʙʫʣʰʥʫʫʜ ʫʨʛʘʤʣʳʥ ʭʦʛ 
ʭʘʷʛʜʣʳʛ ʟʘʜʘʣʞ, ʘʤʴʪʥʳ ʭʦʛ ʭʘʷʛʜʘʣ ʥʴ ʭᴇʨʩᴇʥʜ 
ʘʤʠʥ ʯʫʭʘʣ ʰʠʤ ʪʵʞʵʵʣʠʡʥ ʥʵʤʜʵʛ ʷʣʟʤʘʛ ʙʦʣʞ 
 ʡʣ ʘʞʠʣʣʘʛʘʘʥʳװ ʨ ʙʠʯʠʣ ʙʠʝʪʥʠʡװʣʜʜʵʛ. ʍᴇʨʩ ʙװ
 ʥʛʠʡʥ ᴇʚᴇʨʤᴇʮ ʭʦʩʣʦʣʪʦʡ ʙʘʡʜʘʛ. ɹʠʯʠʣ ʙʠʝʪװʨ ʜװ
ʥʴ ʵʨʜʵʩ ʙʦʜʠʩʳʥ ʭʫʚʠʨʘʣʜ ʦʥʮʛʦʡ ʥᴇʣᴇᴇ װʟװװʣʜʵʛ. 
ʅʵʤʞ ʜʫʨʜʘʭʘʜ ʟʘʨʠʤ ʙʘʢʪʝʨʠ ʥʴ ʘʛʘʘʨ ʤʘʥʜʣʳʥ 
ʘʟʦʪʳʛ ʪʦʛʪʦʦʞ, ʙʠʦʛʝʦʭʠʤʠʡʥ ʤᴇʯʣᴇʛʪ ʦʨʦʣʮʜʦʛ. 
ɿʘʨʠʤ ʤᴇᴇʛᴇʥʮᴇʨ ʥʴ ʭᴇʨʩʥʠʡ ʛװʥ ʜʵʭ ʬʦʩʬʦʨʳʛ 
ʦʣʙʦʨʣʦʞ, ʭᴇʨʩʥʠʡ ʥװװʨʩʪᴇʨᴇʛʯʠʡʥ ʪװʚʰʠʥʛ 
ʥʵʤʵʛʜװװʣʵʭʵʜ װʨ ʜװʥʪʵʡ ʥᴇʣᴇᴇʣʜᴇʛ. ʎʘʛ ʭʫʛʘʮʘʘ: 
ʍᴇʨʩ ʤʘʰ ʫʜʘʘʥ ʙװʨʵʣʜʜʵʛ. ɿʘʣʫʫ ʭᴇʨʩ ʥʴ ʫʛ 
ʩʫʨʚʘʣʞʠʡʥʭʘʘ ʦʣʦʥ ʰʠʥʞ ʯʘʥʘʨʳʛ ʭʘʜʛʘʣʜʘʛ 
ʙʘʡʛʘʣʠʡʥ ʤʘʪʝʨʠʘʣ ʶʤ.  

5. ʎʘʛ ʭʫʛʘʮʘʘ: ʭᴇʨʩ ʥʴ ʭᴇʛʞʣʠʡʥ ʷʚʮʜʘʘ ʦʨʛʘʥʠʢ 
ʥʵʤʵʣʪ ʙʦʜʠʩ ʙʘ ʦʨʛʘʥʠʟʤʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʘʘʩ 
 ʩʩʵʥ ʙʫʩʘʜ ʰʠʥʞ ʯʘʥʘʨʳʛ ʦʣʞ ʘʚʜʘʛ. ʕʥʜ ʮʘʛװװ
ʭʫʛʘʮʘʘ ᴇᴇʨʠʡʥ װװʨʛʠʡʛ ʛװʡʮʵʪʛʵʜʵʛ. ʍᴇʨʩʥʠʡ 
ʰʠʥʞ ʯʘʥʘʨ ʥʴ ʮʘʛ ʭʫʛʘʮʘʘʥʳ ʷʚʮʘʜ ʪʘʩʨʘʣʪʛװʡ 
ᴇᴇʨʯʣᴇʛʜʜᴇʛ. ʕʭʵʥʜʵʵ ʭᴇʚʜ, ʭʘʛ ʟʵʨʵʛ ʵʥʛʠʡʥ 
ʘʥʭʜʘʛʯ ʟװʡʣװװʜ ʥʦʸʨʭʜʦʛ ʙʦʣ ʭᴇʛʞʣʠʡʥ ʜʘʨʘʘʛʠʡʥ 
ʰʘʪʘʥʜ ʦʨʛʘʥʠʢ ʙʦʜʠʩʳʥ ʟʘʜʨʘʣ ʙʘ ʭᴇʨʩʥʠʡ 
ʪʦʦʩʦʥʮʦʨ, װװʥʠʡ ʜʘʨʘʘ ʙʘʢʪʝʨʠ, ʤᴇᴇʛᴇʥʮᴇʨ ʟʵʨʵʛ 
ʙʠʯʠʣ ʙʠʝʪװװʜ װװʨʛʵʵ ʛװʡʮʵʪʛʵʜʵʛ. ʐʦʨʦʦʥ ʭʦʨʭʦʡ 
ʙʦʣʦʥ ʙʫʩʘʜ ʞʠʞʠʛ ʙʠʝʪװװʜ װʨʞʠʣ ʰʠʤʪʵʡ ʙʦʣʦʭ 
ʩʫʚʘʛ װװʩʛʵʞ, ʭᴇʨʩᴇʥʜ ʥʫʫʮʣʘʛ ʩʫʙʩʪʨʘʪ װװʩʛʵʜʵʛ. 
ʕʮʵʩʪ ʥʴ ʭʘʨʭ ʛʵʭ ʤʵʪ ʥװʭʵʥʜ ʘʤʴʜʘʨʜʘʛ ʘʤʴʪʜʘʘʩ 
ʭɻʣʵʵʜ ʪʦʤ ʟװʡʣװװʜ, ʪװװʥʠʡ ʜʦʪʦʨ ʭװʥ ʪʦʜʦʨʭʦʡ 
ʮʵʛʪ ʪʦʜʦʨʭʦʡ ʮʘʛ ʭʫʛʘʮʘʘʥʜ ʭᴇʨʩ װװʩʵʭ װʡʣ ʷʚʮʘʜ 
ʭʫʚʴ ʥʵʤʵʨ ʦʨʫʫʣʜʘʛ.  

3. ʍᴇʨʩ װװʩʵʭ װʝ ʰʘʪʫʫʜ 

 ʍᴇʨʩʥʠʡ ʭʵʣʙʵʨʠʡʛ ʙװʨʜװװʣʵʭʵʜ ʭʵʜʵʥ ʟʫʫʥ 
ʞʠʣ ʰʘʘʨʜʘʛʜʘʥʘ. ʍᴇʨʩ ʙװʨʵʣʜʵʭ ʷʚʮʘʜ ʭᴇʨʩ ʙװʨ 
ʭʵʜ ʭʵʜʵʥ ʜʘʨʘʘʣʩʘʥ װʝ ʰʘʪʳʛ ʜʘʤʞʜʘʛ ʙᴇʛᴇᴇʜ 
ʪʵʜʛʵʵʨʠʡʥ ʯʠʛʣʵʣ, װʨʛʵʣʞʣʵʭ ʭʫʛʘʮʘʘ, ʵʨʯʤʠʡʛ 
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ʜʵʣʭʠʡʥ ʪʦʜʦʨʭʦʡ ʛʘʟʘʨ ʥʫʪʘʛ ʙװʨʪ ʭᴇʨʩ װװʩʛʵʛʯ 
ʭװʯʠʥ ʟװʡʣʩʠʡʥ ʮʦʛʮʦʣʙʦʨʦʦʨ ʪʦʜʦʨʭʦʡʣʜʦʛ 
(Rode, 1984). ʍᴇʨʩ װװʩʵʭ ʵʭʥʠʡ װʝ ʰʘʪ ʥʴ ʵʭ 
ʯʫʣʫʫʣʘʛʪ ʙʘʡʜʘʛ ʭᴇʨʩʥʠʡ ʙʠʝʪʠʡʥ ʰʠʥʞ 
ʯʘʥʘʨʫʫʜʘʘʨ ʪʦʜʦʨʭʦʡʣʦʛʜʜʦʛ ʙʘʡʥʘ. ʕʥʵ װʝ 
ʰʘʪʘʥʜ ʭᴇʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʟʫʟʘʘʥ ʥʴ ʪʠʡʤ ʯ ʠʭ 
ʙʠʰ ʙʘʡʭ ʙʘ ʙʠʦʬʠʣʠʡʥ ʵʣʝʤʝʥʪװװʜʠʡʥ ʭʫʨʠʤʪʣʘʣ 
ʥʴ ʩʫʣ ʙʘʡʜʘʛ (ɿʫʨʘʛ 2).   

 ʕʭʥʠʡ ʭᴇʨʩ װװʩʵʭ ʥʴ ʧʨʦʮʝʩʩʳʥ ʵʨʯʠʤʞʠʣʪʵʵʨ 
ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʙʘ ʭᴇʨʩ װװʩʛʵʛʯ ʯʫʣʫʫʣʛʠʡʥ ʟʫʟʘʘʥ 
ʥʴ ʮʘʛ ʭʫʛʘʮʘʘʥʳ ʷʚʮʘʜ ʫʣʘʤ ʙװʨ ʥʵʤʵʛʜʵʥʵ. ʍᴇʨʩ 
  :ʥʜװת .ʝ ʰʘʪʫʫʜʪʘʡװ ʩʵʭ ʷʚʮ ʜʘʨʘʘʭʴװװ

 1. ᴆʛᴇʨʰʠʣ: ʋʫʣʳʥ ʯʫʣʫʫʣʘʛ ʙʘ ʵʨʜʩװװʜ ʥʴ 
ʵʣʵʛʜʵʥ ᴇʛᴇʨʰʠʞ ʭᴇʨʩ װװʩʵʭ ʧʨʦʮʝʩʩ ʷʚʘʛʜʘʭ 
ʥᴇʭʮᴇʣ ʙװʨʜʩʵʥʵʵʨ װʨʞʠʣ ʰʠʤʪ ʭᴇʨʩ װװʩʥʵ. ʋʫʣʳʥ 
ʯʫʣʫʫʣʛʠʡʥ ʵʣʵʛʜʵʣ, ᴇʛᴇʨʰʣʠʡʛ ʜʦʪʦʨ ʥʴ ʜʘʨʘʘʭʴ 
ʙʘʡʜʣʘʘʨ ʘʥʛʠʣʜʘʛ: 

- ʌʠʟʠʢʠʡʥ ᴇʛᴇʨʰʠʣ: ʋʫʣʳʥ ʯʫʣʫʫʣʛʠʡʥ װʝ 
ʜʘʚʭʘʨʛʘ ʞʠʞʠʛʨʵʥ ʙʫʪʘʨʯ ʭᴇʚʩʛᴇʨ 
ʯʫʣʫʫʣʘʛ ʙʦʣʦʭ װʟʵʛʜʵʣ. 

- ʍʠʤʠʡʥ ᴇʛᴇʨʰʠʣ: ʏʫʣʫʫʣʘʛ ʙʘ ʵʨʜʩװװʜ ʥʴ 
ʭʠʤʠʡʥ ʫʨʚʘʣʳʥ ʥᴇʣᴇᴇʛᴇᴇʨ ʙʫʪʨʘʥ 
ʞʠʞʛʵʨʯ ʰʠʥʞ ʯʘʥʘʨ, ʥʘʡʨʣʘʛʘʘʨʘʘ ʵʨʩ 
ᴇᴇʨ ʰʠʥʵ ʵʨʜʩװװʜ ʙʘ ʥʵʛʜʣװװʜ װװʩʛʵʭ 
 .ʟʵʛʜʵʣװ

- ɹʠʦʣʦʛʠʡʥ ᴇʛᴇʨʰʠʣ: ɸʤʴʪʘʥ ʫʨʛʘʤʣʳʥ 
 ʝװ ʜ ʛʘʟʨʳʥ ʭᴇʨʩᴇʥʜ ʷʣʟʨʘʭʜʘʘװװʣʜʵʛʜʣװ
ʜʘʚʭʘʨʳʥ ʷʥʟ ʙװʨʠʡʥ ʵʨʜʵʩ ʯʫʣʫʫʣʛʠʡʥ 
ʟװʡʣװװʜʠʡʛ ʫʫʩʛʘʥ ʟʘʜʘʣʞ ʭװʯʪʵʡ ʰʠʤ 
ʭװʯʣʠʡʥ ʥʵʛʜʵʣ װװʩʛʵʜʵʛ. 

 
ɿʫʨʘʛ 2. ʍᴇʨʩ װװʩʵʭ װʝ ʰʘʪʫʫʜ 

2. ɿʘʜʨʘʣ ʛʵʜʵʛ ʥʴ ʫʨʛʘʤʣʳʥ ʛʘʨʘʣʪʘʡ ʤʘʪʝʨʠʘʣʳʛ 
ʵʥʛʠʡʥ ʙʦʣʛʦʥ ʟʘʜʣʘʭ װʡʣ ʷʚʮ ʶʤ.  ʅᴇʛᴇᴇʪʵʡʛװװʨ, 
ʯʠʡʛʰʠʣ ʙʘ ʦʨʯʥʳ ʪʝʤʧʝʨʘʪʫʨ ʥʴ ʫʨʛʘʤʣʳʥ 
 ʨʠʡʥ ʪᴇʨʣʠʡʥװʨʛʵʞ ʷʥʟ ʙװʣʜʵʛʜʵʣ ʟʘʜʨʘʭʘʜ ʭװ
ʷʣʟʤʘʛ װװʩʛʵʥʵ. ʕʥʵ ʥʴ ʤʘʛʘʜʛװʡ ʭᴇʨʩ װװʩʵʭʵʜ 
ʭʘʤʛʠʡʥ ʯʫʭʘʣ װʡʣ ʷʚʮ ʶʤ. 

3. ʉװʚʰʠʣ: ʋʫʨʰʠʣʪ ʠʭʩʵʭ װʝʜ ʭᴇʨʩʥʠʡ ʯʠʡʛ ʥʴ 
ʭᴇʨʩʥʠʡ ʧʨʦʬʠʣʴ ʜʦʪʦʨ ʜʵʵʰʵʵ ʭᴇʜᴇʣʜᴇʛ. ʕʥʵ ʥʴ 

ʯʫʣʫʫʣʛʠʡʥ ʙʘ װװʩʵʞ ʙʫʡ ʭᴇʨʩʥʠʡ ʜʦʪʦʨʭ ʭʷʣʛʘʩʘʥ 
ʩʫʜʣʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʫʣʤʘʘʩ װװʩʜʵʛ.  

4. ʅʵʚʯʠʣʪ: ʍʫʨ ʪʫʥʘʜʘʩ ʥʴ ʫʫʨʰʠʣʪʘʘʩ ʜʘʚʩʘʥ 
ʪʦʭʠʦʣʜʦʣʜ ʫʩ ʥʴ ʜʦʦʰʦʦ ʯᴇʣᴇᴇʪʵʡ ʭᴇʜᴇʣʞ ʥʵʚʯʠʭ 
ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʭᴇʨʩʥʠʡ ʥװʭʵʵʨ ʜʘʤʞʠʥ ʫʫʩʘʣʪ 
ʷʚʘʛʜʘʥʘ ʛʵʩʵʥ װʛ. ʊʘʩʨʘʣʪʛװʡ ʫʫʩʛʘʭ ʧʨʦʮʝʩʩ ʥʴ 
ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʜʵʵʜ ʜʘʚʭʨʘʛʳʛ ʷʜʫʫʨʫʫʣʘʭ 
ʭʘʥʜʣʘʛʘʪʘʡ ʙʘʡʜʘʛ ʙʘ װʥʜʩʵʥ ʢʘʪʠʦʥʫʫʜʳʛ ʙʫʶʫ 
ʵʝʨʵʛ ʮʘʭʠʣʛʘʘʥ ʮʵʥʵʛʪʵʡ ʠʦʥʫʫʜʳʛ ʟʘʡʣʫʫʣʘʭ װʡʣ 
ʷʚʮ ʶʤ. ʕʥʵ װʟʵʛʜʵʣ ʷʤʘʨ ʯ ʥʘʨʠʡʥ ʙװʪʵʮʪʵʡ 
ʭᴇʨʩʪʵʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʵʣʩʵʨʭʵʛ ʭᴇʨʩᴇʥʜ ʠʭʵʚʯʣʵʥ 
ʪʦʭʠʦʣʜʜʦʛ. 

5. ʍᴇʨʩ ʙʘ ʯʫʣʫʫʣʘʛ ʭʦʩʦʣʤʦʣ ʭʵʚ ʰʠʥʞ: ʕʥʵ ʥʴ 
 ʥʜʩʵʥ ʯʫʣʫʫʣʛʠʡʥ ʫʫʩʛʘʣʪʳʥ ʫʣʤʘʘʩ ʣʘʪʝʨʠʪ ʭᴇʨʩװ
 ʡʣ ʷʚʮ ʶʤ. ʃʘʪʝʨʠʪ ʭᴇʨʩ ʥʴ ʪᴇʤᴇʨ ʙʘ ʭᴇʥʛᴇʥװ ʩʵʭװװ
ʮʘʛʘʘʥʳ ᴇʥʜᴇʨ ʘʛʫʫʣʛʘʪʘʡ ʙʘʡʥʘ. 

6. ʐʦʭʦʡʞʠʣʪ: ʕʥʵ ʧʨʦʮʝʩʩ ʥʴ ʭᴇʨʩʥʠʡ ʪᴇʣᴇʚ 
ʙʘʡʜʘʣʜ ʢʘʣʴʮʠʡʥ ʜʘʚʩʳʛ ʭʫʨʠʤʪʣʫʫʣʘʭ ʷʚʜʘʣ ʶʤ. 

7. ɼʘʚʩʞʠʣʪ: ʕʥʵ ʥʴ ʭᴇʨʩᴇʥʜ ʜʘʚʩ ʭʫʨʠʤʪʣʘʛʜʘʭ 
 .ʡʣ ʷʚʮװ

8. ɻʣʝʠʟʘʮʠ: ʕʥʵ ʥʴ ʰʘʚʘʨʣʘʛ ʭᴇʨʩ ʙʫʶʫ ʥʘʤʛʘʨʭʘʛ 
ʛʘʟʨʳʥ ʭᴇʨʩ װװʩʵʭ װʡʣ ʷʚʮ ʶʤ. ʕʥʵ ʥʴ ʛװʥʠʡ ʫʩʘʘʨ 
ʫʜʘʘʥ ʭʫʛʘʮʘʘʥʜ ʭʘʥʘʩʘʥ װʝʜ ʭᴇʨʩʥʠʡ ʛʣʠʢ ᴇʥʛᴇʥʠʡ 
ʭʵʚ ʤʘʷʛʠʡʛ ʙʠʡ ʙʦʣʛʦʜʦʛ. 

ʕʜʛʵʵʨ ʙװʭ ʭװʯʠʥ ʟװʡʣ, װʡʣ ʷʚʮ, ʜʵʜ ʧʨʦʮʝʩʩʫʫʜ ʥʴ 
ʜʵʣʭʠʡ ʜʘʷʘʨ ʭᴇʨʩʥʠʡ ʦʣʦʥ ʷʥʟ ʙʘʡʜʣʳʛ ʙʠʡ 
ʙʦʣʛʦʭʦʜ ʭʫʚʴ ʥʵʤʵʨ ʦʨʫʫʣʜʘʛ. 
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ʢʫʨʩ/ 

ʀ-ʤʘʡʣ ʭʘʷʛ: dalaitsetseg@must.edu.mn;  

 
ʍʫʨʘʘʥʛʫʡ-ʕʥʵʭϮϮ ʘʞʣʳʥ ʟʦʨʠʣʛʦ ʥʴ ʢʦʢʩʞʠʭ ʥϮϮʨʩʥʠʡ ʥʫʥʪʘʛ ʘʥʛʠʡʥ /-0.25ʤʤ/  ʬʣʦʪʘʮʠʡʥ ʙʘʷʞʫʫʣʘʣʪʳʥ 

ʙϮʪʵʵʛʜʵʭϮϮʥʠʡ ʯʘʥʘʨʳʛ ʩʘʡʞʨʫʫʣʘʭ ʙʫʶʫ ʛʘʨʮʳʛ ϺʩʛϺʞ, Ϯʥʩʣʵʛʠʡʛ ʙʫʫʨʫʫʣʘʭʘʜ ʦʨʰʠʥʦ. ʊʝʭʥʦʣʦʛʠʡʥ 

ʪʫʨʰʠʣʪʳʥ ʘʞʣʳʛ ʊʘʚʘʥ ʪʦʣʛʦʡ ʦʨʜʳʥ ʋʭʘʘ ʭʫʜʛʠʡʥ ʭʵʩʛʠʡʥ 3A:4C:0B:0CUL:0CUU ʜʘʚʭʘʨʛʫʫʜʳʥ ʥϮϮʨʩʠʡʛ 

20:10:20:20:15:15 ʭʘʨʴʮʘʘʛʘʘʨ ʭʦʣʴʞ ʷʚʫʫʣʩʘʥ. ʊʫʭʘʡʥ Ϯʡʣʜʚʵʨʠʡʥ ʙʘʷʞʫʫʣʘʣʪʳʥ ʪʝʭʥʦʣʦʛʠʜ ʭʵʨʵʛʣʵʛʜʵʞ 

ʙʫʡ ʭϺϺʩʨϮϮʣʵʛʯ ʫʨʚʘʣʞʠʡʥ ʥϺʣϺϺʣʣʠʡʛ ʰʠʥʵ ʫʨʚʘʣʞʪʘʡ ʭʘʨʴʮʫʫʣʘʭ ʟʦʨʠʣʛʦʦʨ ʬʣʦʪʘʮʠʡʥ ʪʫʨʰʠʣʪʳʛ 

ʕʥʝʨʞʠ ʈʝʩʫʨʩ ʍʍʂ-ʠʡʥ ʅϮϮʨʩ, ʭʠʤʠʡʥ ʪϺʚ ʣʘʙʦʨʘʪʦʨʠʜ ʛϮʡʮʵʪʛʵʩʵʥ.  

ʊϮʣʭϮϮʨ Ϯʛ: ʫʨʚʘʣʞ, Ϯʥʩʣʵʛ, ʛʘʨʮ, ʢʦʢʩʞʠʭ ʥϮϮʨʩ

ʆʨʰʠʣ 

ʅװװʨʩʵʥʜ ʘʛʫʫʣʘʛʜʘʭ ʵʨʜʩʠʡʥ ʭʵʤʞʵʵʛ ʙʘʛʘʩʛʘʞ, 
ʯʘʥʘʨʳʛ ʥʴ ʜʵʵʰʣװװʣʵʭ ʧʨʦʮʝʩʩʳʛ ʥװװʨʩʥʠʡ 
ʙʘʷʞʫʫʣʘʣʪ ʛʵʥʵ. ʅװװʨʩʥʠʡ ʙʘʷʞʫʫʣʘʣʪʳʥ ʬʠʟʠʢ 
ʧʨʦʮʝʩʩʫʫʜʳʛ ʝʨᴇʥʭʠʡʜ ʥʴ ʥʦʡʪʦʥ, ʭʫʫʨʘʡ ʘʨʛʘ ʛʵʞ 
2 ʘʥʛʠʣʥʘ. ɹװʭʵʣʣʵʛ ʥװװʨʩʠʡʛ ʥʦʡʪʦʥ ʘʨʛʘʘʨ 
ʙʘʷʞʫʫʣʘʭ ʪʦʭʠʦʣʜʦʣʜ ʠʭʵʚʯʣʵʥ ʭʫʚʠʡʥ ʞʠʥʜ 
ʪʫʣʛʫʫʨʣʘʩʘʥ ʘʨʛʫʫʜ ʙʫʶʫ ʛʨʘʚʠʪʘʮʠʡʥ ʘʨʛʘ 
ʘʰʠʛʣʘʜʘʛ ʙʦʣ ʥʫʥʪʘʛ ʥװװʨʩʠʡʛ ʥʦʡʪʦʥ ʘʨʛʘʘʨ 
ʙʘʷʞʫʫʣʘʭʜʘʘ ʛʘʜʘʨʛʫʫʥ ʰʠʥʞ ʯʘʥʘʨʪ 
ʪʫʣʛʫʫʨʣʘʜʘʛ. ɽʨᴇʥʭʠʡʜᴇᴇ ʜʵʣʭʠʡʥ ʭʵʤʞʵʵʥʜ 
ʙʘʷʞʫʫʣʞ ʙʫʡ ʥʠʡʪ ʥװװʨʩʥʠʡ 90%-ʠʡʛ 
ʛʨʘʚʠʪʘʮʠʡʥ ʘʨʛʘʘʨ, 10%-ʠʡʛ ʬʣʦʪʘʮʠʡʥ ʘʨʛʘʘʨ 
ʙʘʷʞʫʫʣʘʥ ʙʘʷʞʤʘʣ ʛʘʨʛʘʜʘʛ. ʅװװʨʩʥʠʡ 
ʰʠʨʭʵʛʣʠʡʥ ʭʵʤʞʵʵ ʥʴ ʥװװʨʩʥʠʡ ʤʝʭʘʥʠʢ ʰʠʥʞ 
ʯʘʥʘʨ ʙʦʣʦʥ ʦʣʙʦʨʣʦʣʪ, ʪʵʵʚʵʨʣʵʣʪʵʵʩ ʰʘʣʪʛʘʘʣʘʭ 
ʙʘ ʥʫʥʪʘʛ ʥװװʨʩʠʡʛ ʙʘʷʞʫʫʣʘʭ ʥʴ ʙװʭʵʣʣʵʛ 
ʥװװʨʩʠʡʛ ʙʘʷʞʫʫʣʘʭʘʘʩ ʠʣװװ ʟʘʨʜʘʣʪʘʡ ʙʘʡʜʘʛ. 
ʋʭʘʘ ʭʫʜʛʠʡʥ ʥװװʨʩ ʙʘʷʞʫʫʣʘʭ װʡʣʜʚʵʨ ʥʴ 
ʙװʭʵʣʣʵʛʵʵʩ ʥʴ  ʭʘʤʘʘʨʫʫʣʘʥ 70:20:10 
ʭʘʨʴʮʘʘʪʘʡʛʘʘʨ ʛʫʨʚʘʥ ʘʨʛʘʘʨ ʙʘʷʞʫʫʣʜʘʛ.  

ʊʦʤ (-60,+1.25), ʥʘʨʠʡʥ (-1.25, +0.25), ʭʵʪ ʥʘʨʠʡʥ 
ʙʫʶʫ ʥʫʥʪʘʛ (-0.25) ʘʥʛʠʡʥ ʥװװʨʩʠʡʛ ʬʣʦʪʘʮʠʡʥ 
ʪʝʭʥʦʣʦʛʠʡʥ ʘʨʛʘʘʨ ʙʘʷʞʫʫʣʜʘʛ. ʋʛ ʘʨʛʘʘʨ 
ʙʘʷʞʫʫʣʘʭʘʜ ʭʘʤʛʠʡʥ ʩʘʡʥ ʯʘʥʘʨʳʥ ʙװʪʵʵʛʜʵʭװװʥ 

ʛʘʨʜʘʛ ʙʫʶʫ װʥʩ ʙʫʫʨʯ, ʠʣʯʣʵʛ ᴇʩʯ, ʭʦʨʪ ʭʦʣʴʮ 
ʙʘʛʘʩʜʘʛ ʙʘʡʥʘ. ɼʘʚʭʘʨʛʘ 3A:4C:0B:0CUL:0CUU-
ʠʡʥ ʥװװʨʩʥʠʡ ʜʵʵʞʠʜ ʬʣʦʪʘʮʠʡʥ ʧʨʦʮʝʩʩʳʥ װʨ 
ʜװʥʛ ʩʘʡʞʨʫʫʣʘʭ ʟʦʨʠʣʛʦʦʨ ʭʦʸʨ ʪᴇʨʣʠʡʥ / OTZ-
100, X-133 ʭᴇᴇʩʨװװʣʵʛʯʠʜ/  ʫʨʚʘʣʞ ʩʦʥʛʦʥ ʘʚʯ 
ʪʫʨʰʠʣʪ ʭʠʡʩʵʥ. X-133 ʫʨʚʘʣʞʠʡʥ װʝʜ װʥʩ ʥʴ 9.63 
%ʪʘʡ, OTZ-100 10.28%ʪʘʡ. ʊʫʨʰʠʣʪʳʥ װʨ ʜװʥʜ X-
133 ʫʨʚʘʣʞ ʥʴ ᴇʨʪᴇʛ ʙʘʛʘ ʦʣʜʦʮ ᴇʥʜᴇʨ ʵʜʠʡʥ 
ʟʘʩʛʠʡʥ ʭʫʚʴʜ ʭʷʤʜ ʙװʪʵʵʛʜʵʭװװʥʠʡ װʥʩ ʠʣʯʣʵʛ 
ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʞ ʙʘʡʥʘ.  

ʌʣʦʪʘʮʠʡʥ ʪʫʨʰʠʣʪ, װʨ ʜװʥ 

ʌʣʦʪʘʮʠʡʥ ʪʫʨʰʠʣʪʳʛ  MNS ISO 8858-1 2010 
ʩʪʘʥʜʘʨʪʳʥ ʜʘʛʫʫ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ. 

ʊʫʨʰʠʣʪʳʥ ʜʵʵʞ ʙʵʣʪʛʵʣ. 

ɹʘʷʞʫʫʣʘʭ װʡʣʜʚʵʨʠʡʥ ʭװʥʜ ʦʨʯʥʳ ʮʠʢʣʦʥʜ 
3A:4C:0B:0CUL:0CUU ʜʘʚʭʘʨʛʳʥ ʥװװʨʩ 
20:10:20:20:15:15 ʭʘʨʴʮʘʘʪʘʡʛʘʘʨ ʪʵʞʵʵʞ ʙʘʡʭʘʜ 
CY541 ʤʘʨʢʠʡʥ ʮʠʢʣʦʥʳ ʭʘʣʠʘʥʘʘʩ ʪʫʨʰʠʣʪʳʥ 
ʜʵʵʞʠʡʛ ʘʚʩʘʥ. ɼʵʵʞʠʡʛ -0.5ʤʤ ʪʦʨʦʦʨ ʥʦʡʪʦʥ 
ʘʨʛʘʘʨ ʰʠʛʰʠʞ, ʭʘʪʘʘʞ, ʭʦʣʴʞ, ʭʫʚʘʘʩʥʳ ʜʘʨʘʘ 
 ,ʥʵʵʩ ʥʵʛ ʫʜʘʘʛʠʡʥ ʪʫʨʰʠʣʪʘʜ ʟʦʨʠʫʣʞ 350 ʛʨװװ
ʪʝʭʥʦʣʦʛʠʡʥ ʰʠʥʞʠʣʛʵʵʥʜ ʟʦʨʠʫʣʞ 350 ʛʨ ʪʫʩ ʪʫʩ 
ʪʘʩʣʘʥ ʘʚʩʘʥ. 

1-ʨ ʭװʩʥʵʛʪ. ʊʫʨʰʠʣʪʳʥ ʜʵʵʞʠʡʥ ʪʝʭʥʠʢʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥ 

ʊʝʭʥʠʢʠʡʥ װʟװװʣʵʣʪװװʜ 

ɼʦʪʦʦʜ ʯʠʡʛ,  

% 

  ,ʥʩʣʵʛת

% 

ʍʫʫʨʘʡ װʥʩ,  

% 

ɼʵʛʜʵʤʭʠʡ,  

% 

ʍʫʫʨʘʡ װʥʩʛװʡ 

ʪᴇʣᴇʚ 

ʍᴇᴇʣʪʠʡʥ  

ʟʵʨʵʛ 

0.64 24.52 24.68 21.90 29.26 4.0 
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ɸʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʙʘʷʞʫʫʣʘʣʪ, ʙʦʣʦʚʩʨʫʫʣʘʣʪ 

26 

 

 

1-ʨ ʟʫʨʘʛ. ʊʫʨʰʠʣʪʳʥ ʜʵʵʞʠʡʛ ʙʵʣʪʛʵʞ ʙʫʡ ʙʘʡʜʘʣ

 ʅװװʨʩʥʠʡ ʙʘʷʞʠʛʜʘʭ ʰʠʥʞ ʯʘʥʘʨ ʥʴ ʪװװʥʠʡ 
ʵʨʜʩʠʡʥ ʪᴇʨᴇʣ, ʙװʭʵʣʣʵʛ, ʩʫʣʴʬʠʜʳʥ ʙʘ ʦʨʛʘʥʠʢ 
ʭװʭʨʠʡʥ ʭʘʨʴʮʘʘ, ʛʘʜʘʨʛʫʫʥ ʩװʚʵʨʭʵʛ ʰʠʥʞ ʯʘʥʘʨ, 
ʠʩʵʣʜʵʣʪʠʡʥ ʟʵʨʵʛ, ʤʝʪʘʤʦʨʬʠʟʤ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʥʘ. 

 ʅװװʨʩ ʙʘʷʞʫʫʣʘʭ ʬʣʦʪʘʮʠʡʥ ʘʨʛʘ ʥʴ -0.5ʤʤ-ʵʵʩ 
ʙʘʛʘ ʰʠʨʭʵʛʣʵʣʪʵʡ ʥʫʥʪʘʛ ʯʫʣʫʫʥ ʥװװʨʩʠʡʛ 
ʙʘʷʞʫʫʣʘʭʘʜ ʭʘʤʛʠʡʥ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʛʜʵʞ ʙʫʡ ʘʨʛʘ 
ʙʦʣʥʦ. ʅװװʨʩʥʠʡ, ʷʣʘʥʛʫʷʘ ʯʫʣʫʫʥ ʥװװʨʩʥʠʡ 
ʦʨʛʘʥʠʢ ʤʘʩʩ ʥʴ ʛʠʜʨʦʬʦʙ ʰʠʥʞ ʯʘʥʘʨʪʘʡ ʙʘʡʜʘʛ. 
ʀʡʤʜ ʥװװʨʩʥʠʡ ʦʨʛʘʥʠʢ ʤʘʩʩʳʛ ʵʨʜʵʩ ʭʵʩʵʛʪʵʡ ʥʴ 

ʭʘʨʴʮʫʫʣʘʭʘʜ ʫʩʘʥʜ ʥʦʨʦʭʜʦʦ ʤʫʫ ʪʫʣ ʫʩʘʥ ʦʨʯʠʥʜ 
ʦʨʛʘʥʠʢ ʤʘʩʩ ʠʭʪʵʡ ʭʵʩʵʛ ʥʴ ʘʛʘʘʨʳʥ ʙᴇʤʙᴇʣᴇʛʪʵʡ 
ʭʦʣʙʦʛʜʦʥ ʜʵʵʰ ʭᴇʚʜᴇʛ. ʍʘʨʠʥ ʵʨʜʵʩ ʠʭʪʵʡ ʭʵʩʛװװʜ 
ʙװʨʵʥ ʥʦʨʞ ʜʦʦʰ ʞʠʚʥʵ. ʋʩʥʳ ʥʦʨʛʦʭ ʰʠʥʞ 
ʯʘʥʘʨʳʛ ʷʥʟ ʙװʨʠʡʥ ʫʨʚʘʣʞ ʥʵʤʞ ʪʦʭʠʨʫʫʣʩʥʳ 
ʜװʥʜ ʙʘʷʞʫʫʣʘʣʪʳʥ װʨ ʘʰʛʠʡʛ ʜʵʵʰʣװװʣʜʵʛ. 
ʕʜʛʵʵʨ ʫʨʚʘʣʞ ʥʴ ʭᴇʚᴇʭ ʭʵʩʛʠʡʥ ʛʠʜʨʦʬʦʙ, ʞʠʚʵʭ 
ʭʵʩʛʠʡʥ ʛʠʜʨʦʬʠʣʴ ʰʠʥʞ ʯʘʥʘʨʫʫʜʳʛ ᴇʩʛᴇʭ 
 ʝʜ ʛʦʣʣʦʥװ ʨʩʥʠʡ ʬʣʦʪʘʮʠʡʥװװʡʣʯʠʣʛʵʵʪʵʡ. ʅװ
ʭᴇʚᴇʭ ʭʵʩʛʠʡʥ ʛʠʜʨʦʬʦʙ ʰʠʥʞ ʯʘʥʘʨʳʛ ᴇʩʛᴇʛʯ 
ʫʨʚʘʣʞ-ʮʫʛʣʫʫʣʘʛʯ ʘʰʠʛʣʘʜʘʛ.

ʊʫʨʰʠʣʪ ʷʚʫʫʣʩʘʥ ʥᴇʭʮᴇʣʠʡʛ 1-ʨ ʭװʩʥʵʛʪʵʵʨ װʟװװʣʣʵʵ. 

1-ʨ ʭװʩʥʵʛʪ 

ʊʵʞʵʵʣʠʡʥ ɹʫʣʠʥʛʳʥ ʋʨʚʘʣʞʠʡʥ ʟʘʨʮʫʫʣʘʣʪ ɸʛʘʘʨ ᴇʛᴇʣʪ ʍʫʛʘʮʘʘ 

ʍʵʤʞʵʵ ɹװʭʵʣʣʵʛ ʍ:ʐ t0 pH ʎʫʛʣʫʫʣʘʛʯ ʍ133 ʆʊZ100   

350ʛʨ -0.5ʤʤ 4:1 25ᴈ ρπᴈ 8 0.5ʤʣ 1ʤʣ 1ʤʣ 10ʣ/ʤʠʥʫʪ 15 ʩʝʢ 

350ʛʨ -0.5ʤʤ 4:1 25ᴈ ρπᴈ 8 0.5ʤʣ 1ʤʣ 1ʤʣ 10ʣ/ʤʠʥʫʪ 30 ʩʝʢ 

350ʛʨ -0.5ʤʤ 4:1 25ᴈ ρπᴈ 8 0.5ʤʣ 1ʤʣ 1ʤʣ 10ʣ/ʤʠʥʫʪ 60 ʩʝʢ 

350ʛʨ -0.5ʤʤ 4:1 25ᴈ ρπᴈ 8 0.5ʤʣ 1ʤʣ 1ʤʣ 10ʣ/ʤʠʥʫʪ 120 ʩʝʢ 

2-ʨ ʟʫʨʘʛ. ʊʫʨʰʠʣʪʳʥ ʬʣʦʪʘʮʠʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʩʭʝʤ 

  

ʌʣʦʪʘʮʠʡʥ ʪʫʨʰʠʣʪʳʛ ʷʚʫʫʣʘʭʜʘʘ ʘʛʘʘʨʳʥ ʫʨʩʛʘʣ, 
ʭʫʪʛʘʛʯʠʡʥ ʵʨʛʵʭ ʭʫʨʜ, ʫʨʚʘʣʞʠʡʥ ʟʘʨʮʫʫʣʘʣʪ, 
ʫʩʥʳ ʭʵʤʞʵʵ ʟʵʨʛʠʡʛ ʪʦʛʪʤʦʣʦʦʨ  

ʩʦʥʛʦʥ ʘʚʩʘʥ. ʊʫʨʰʠʣʪʳʛ 240ʌʃ ʤʘʨʢʠʡʥ 
ʣʘʙʦʨʘʪʦʨʠʡʥ ʬʣʦʪʤʘʰʠʥʜ ʛװʡʮʵʪʛʵʩʵʥ. 

 

3-ʨ ʟʫʨʘʛ. ʊʫʨʰʠʣʪ ʷʚʫʫʣʩʘʥ ʩʭʝʤ 

̆ ͫͪ ͡Ή͎;όh¢½мллύΥ мͣ͡

͎͎̇ͯͯͯ͊͡͡; ό͙͔͒͘͡ΈύΥ лΦрͣ͡

ˢ͎͊͊ͪҐмл͡κ͙ͣͤ ˢ͎͊͊ͪҐмл͡κ͙ͣͤ

ˤ͊ͯͯͣ͟ ͒͊ͪ͊ͭ͡ ˤ͊ͯͯͣ͟ ͒͊ͪ͊ͭ͡

͙͎̊΄ ͙͚ͪͤ ͒ΉΉ͒ ͋ ͭΉΉ͎͒Ήͻ ͤ 

Ҍмлс ͙ͣͪͦͤ͟  C1κ ǘҐмрͫ

C C C2κǘҐолͫ

C3κǘҐслͫ

C4κǘҐмнлͫ

T T

¢н όͻ͊Ύ͎͒͊͡ύ

¢м όͻ͊Ύ͎͒͊͡ύ

ό˶͙͚͊͋ͦͪ͊ͭͦͪͤ ΄͙͎΄ ͪύ ̆ ͫͪ ͡Ή͎;όh¢½мллύΥ мͣ͡

͎͎̇ͯͯͯ͊͡͡; ό͙͔͒͘͡ΈύΥ лΦрͣ͡

ˢ͎͊͊ͪҐмл͡κ͙ͣͤ ˢ͎͊͊ͪҐмл͡κ͙ͣͤ

ˤ͊ͯͯͣ͟ ͒͊ͪ͊ͭ͡ ˤ͊ͯͯͣ͟ ͒͊ͪ͊ͭ͡

C1κ ǘҐмрͫ

C C C2κǘҐолͫ

C3κǘҐслͫ

͙͎̊΄ ͙͚ͪͤ ͒ͦͦ͒ ͋ ͭΉΉ͎͒Ήͻ ͤ C4κǘҐмнлͫ

πмлс ͙ͣͪͦͤ͟  

T T

¢н όͻ͊Ύ͎͒͊͡ύ

¢м όͻ͊Ύ͎͒͊͡ύ

̇Ή͍Ήͪ͡Ή͎ΉΉ͙͚ͤ ΄͊ͭ ˣ͊Ύ͗ͯͯ͊͡ͻ ΄͊ͭ̆Ήͣ͗ΉΉ͙͚ͤ ΄͊ͭ

   ˨ΉΉ͗κ орл͎ͪ
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4-ʨ ʟʫʨʘʛ. ʊʫʨʰʠʣʪ ʷʚʫʫʣʞ ʙʫʡ ʙʘʡʜʘʣ 

ʊʫʨʰʠʣʪʘʜ ʘʰʠʛʣʘʩʘʥ ʮʫʛʣʫʫʣʘʛʯ ʙʦʣʦʥ ʭᴇᴇʩʨװװʣʵʛʯ ʫʨʚʘʣʞʫʫʜʳʥ ʰʠʥʞ ʯʘʥʘʨʳʛ 3-ʨ ʭװʩʥʵʛʪʵʵʨ ʭʘʨʫʫʣʣʘʘ.  

3-ʨ ʭװʩʥʵʛʪ. ʌʣʦʪʘʮʠʡʥ ʪʫʨʰʠʣʪʘʜ ʘʰʠʛʣʘʩʘʥ ʫʨʚʘʣʞʫʫʜ 

ˉ ʋʨʚʘʣʞʠʡʥ ʥʵʨ ʋʨʚʘʣʞʠʡʥ ʪᴇʨᴇʣ ʊʵʤʜʵʛʣʵʣ ʅʷʛʪ ʛ/ʩʤ3 

1 ɼʠʟʝʣʴ ʎʫʛʣʫʫʣʘʛʯ - 0.83 

2 0TZ-100 ʍᴇᴇʩʨװװʣʵʛʯ -  

3 X-133 ʍᴇᴇʩʨװװʣʵʛʯ F-501-ʥ ʭװʯʪʵʡ ʭʫʚʠʣʙʘʨ 0.901 

4-ʨ ʭװʩʥʵʛʪ. ʊʫʨʰʠʣʪʳʥ װʨ ʜװʥ 

ʌʣʦʪʘʮʠʡʥ ʪʫʨʰʠʣʪ (MNS ISO 8858-1: 2011) 

ɹװʭʵʣʣʵʛ ʋʨʚʘʣʞ 

 ʣʵʣʪװװʟת

ʊʫʨʰʠʣʪʳʥ 

ʪʦʦ 
ɻʘʨʮ, % תʥʩʣʵʛ, % ɼʵʛʜʵʤʭʠʡ, % 

ɼʦʪʦʦʜ 

ʯʠʡʛ, % 

ʍᴇᴇʣʪʠʡʥ 

ʟʵʨʵʛ 

-0.50 X-133 

1 29.72% 9.63 23.27 0.94 7.0 

2 28.28% 10.19 23.15 0.79 6.5 

3 21.45% 13.06 22.47 0.82 4.5 

4 5.40% 23.86 21.26 1.03 0.5 

5 11.20% 79.85 15.90 1.15 0.0 

6 3.96% 62.12 14.62 1.23 0.0 

ʅʠʡʪ  100%         

-0.50 OTZ100 

1 34% 10.28 23.40 0.83 6.5 

2 31% 11.23 23.06 0.74 5.0 

3 16.87% 13.62 22.58 0.79 3.0 

4 2.42% 28.90 20.86 1.01 0.5 

5 12.92% 80.21 15.62 1.13 0.0 

6 2.8% 67.02 14.41 1.33 0.0 

ʅʠʡʪ  100%         
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1-ʨ ʛʨʘʬʠʢ. ʍᴇᴇʩʨװװʣʵʛʯ ʫʨʚʘʣʞʠʡʥ װʨ ʜװʥ 

 

ɼװʛʥʵʣʪ  

 ʊʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ ʭᴇʛʞʣʠʡʛ ʜʘʛʘʘʜ ʥװװʨʩ 
ʙʘʷʞʫʫʣʘʭ װʡʣʜʚʵʨʵʵʩ ʛʘʨʘʭ ʥʠʡʪ ʭʘʷʛʜʘʣ ʙʘʛʘʩʘʞ 
ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ ʬʣʦʪʘʮʠʡʥ ʧʨʦʮʝʩʩʳʥ ʭʘʷʛʜʘʣ 
ʙʦʣʦʭ ʥʫʥʪʘʛ ʤʘʪʝʨʠʘʣʳʥ ʭʘʷʛʜʘʣ ʙʫʫʨʘʭʛװʡ 
 ʨʠʡʜ ʭʘʷʛʜʣʳʥ ʦʚʦʦʣʛʳʛװʡʣʜʚʵʨʣʵʣ ʷʚʘʛʜʘʭ ʙװ
ʪʵʣʩʵʵʨ ʙʘʡʥʘ. ʄᴇʥ ʥװװʨʩʠʡʛ ʙʘʷʞʫʫʣʞ װʥʩʣʵʛʠʡʛ 
ʙʘʛʘʩʛʘʭʘʜ ʰʘʘʨʜʘʛʜʘʭ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ʙʘ 
ʘʰʠʛʣʘʣʪʳʥ ʟʘʨʜʘʣ ʥʴ ʙʘʷʞʠʛʜʘʘʛװʡ ʥװװʨʩʥʠʡ 
ʯʫʣʫʫ ʰʘʚʘʨ ʙʦʣʦʥ ʙʫʩʘʜ ʤʠʥʝʨʘʣʳʥ ʭʦʣʴʮʳʛ 
ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ ʪװʣʰ ʜʘʤʞʫʫʣʘʭ, ʫʫʨʳʥ 
ʟʫʫʭʘʥʜ ʰʘʪʘʘʭ װʝʜ ʟʘʡʣʫʫʣʘʭʘʜ ʰʘʘʨʜʘʛʜʘʭ 
ʥʵʤʵʛʜʵʣ ʟʘʨʜʣʘʘʩ ʙʘʛʘ ʙʘʡʜʘʛ ʥʴ ʩʫʜʘʣʛʘʘ 
ʪʦʦʮʦʦʛʦʦʨ ʥʦʪʣʦʛʜʩʦʥ ʙʘʡʜʘʛ. ʀʡʤʵʵʩ ʬʣʦʪʘʮʠʡʥ 
ʧʨʦʮʝʩʩʳʥ ʙʘʷʞʤʘʣʳʥ ʛʘʨʮʳʛ ʜʵʵʰʣװװʣʵʭʵʵʩ 
ʛʘʜʥʘ ʫʛ ʧʨʦʮʝʩʩʦʦʩ ʛʘʨʯ ʙʫʡ ʭʘʷʛʜʣʳʛ ʜʘʭʠʥ 
ʙʦʣʦʚʩʨʫʫʣʘʭ ʜʘʛʘʣʜʘʭ ʭʦʨʪ ʵʨʜʩװװʜʠʡʥ ʘʛʫʫʣʛʳʛ 
ʙʘʛʘʩʛʘʭ, װʥʩʣʵʛʠʡʛ ʙʫʫʨʫʫʣʘʭ ʘʩʫʫʜʣʳʛ ʰʠʡʜʵʭ ʥʴ 
ʟʘʡʣʰʛװʡ ʘʩʫʫʜʣʫʫʜʳʥ ʥʵʛ ʙʦʣʦʦʜ ʙʘʡʥʘ. ʊʠʡʤʵʵʩ 
ʬʣʦʪʘʮʠʡʥ ʭᴇᴇʩʨװװʣʵʛʯ ʫʨʚʘʣʞʠʡʛ ᴇᴇʨ ʩʦʥʛʦʤʦʣ 
 ʡʣʯʣʵʣ ʩʘʡʪʘʡ ʫʨʚʘʣʞʘʘʨ ʩʦʣʠʭʥr ʪʫʣʜ ʪʫʨʰʠʣʪװ
ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣ ʭʠʡʩʵʥ.   

ʊʫʨʰʠʣʪʳʥ ʭᴇᴇʩʨװװʣʵʛʯ ʫʨʚʘʣʞ 

¶ X-133 9.63% ʭʘʤʛʠʡʥ ʙʘʛʘ װʥʩ, 29.27% 
ʛʘʨʮʪʘʡ  

¶ OTZ100 34% ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʛʘʨʮ 10.28% 
 ʥʩʣʵʛʪʵʡ ʙʘʡʥʘװ

ʕʥʜʵʵʩ ʜװʛʥʵʥ װʟʵʭʵʜ X133 ʫʨʚʘʣʞʠʡʛ 
ʭᴇᴇʩʨװװʣʵʛʯʵʵʨ ʘʰʠʛʣʘʭ װʝʜ ʙʘʷʞʤʘʣʳʥ ʛʘʨʮ 
 ʥʩʣʵʛװ ʡʣʜʚʵʨʪʵʡ ʭʘʨʴʮʫʫʣʘʭʘʜ 4.73%-ʠʘʨ ᴇʩᴇʞװ
0.65%-ʠʘʨ ʙʫʫʨʩʘʥ װʨ ʜװʥ ʛʘʨʩʘʥ. 

ɸʰʠʛʣʘʩʘʥ ʤʘʪʝʨʠʘʣ 

1. ɾ. ʅʘʨʘʥʛʵʨʵʣ ʅװװʨʩʥʠʡ ʭʠʤʠ , 
ʪʝʭʥʦʣʦʛʠʡʥ װʥʜʵʩ ʋɹ, 2011 ʦʥ 

2. ʌʣʦʪʘʮʠʡʥ ʪʫʨʰʠʣʪʳʥ ʭʠʤʠʡʥ 
ʰʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥ 

3. ʄʝʪʘʣʣ ʙʫʩ ʰʘʪʘʭ ʘʰʠʛʪ ʤʘʣʪʤʘʣ 
ʭʠʯʵʵʣʠʡʥ ʣʝʢʮ  
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 ɸʃʊ ʋʋʉɻɸʍ ʇʈʆʎɽʉʉʓɻ ʀɼʕɺʍɾתתʃʕʍ ʊɽʍʅʆʃʆɻʀʁʅ 
ʉʋɼɸʃɻɸɸ 

 

ʄ.ʄᴇʥʭ-ɽʨᴇᴇʣʪ1 ʏ.ɹʦʣʦʨʤʘʘ2  
1ʐʋʊʀʉ. ɻʋʋʉ. ʕɹʀʉ-ɸʄɹʊ-5-ʨ ʢʫʨʩ 

2ʐʋʊʀʉ. ɻʋʋʉ. ʕɹʀʉ-ɸʄɹʊ-ʙʘʛʰ 

ʀ-ʤʘʡʣ ʭʘʷʛ: chbolor@must.edu.mn; eroolt0228@gmail.com;  

 

ʍʫʨʘʘʥʛʫʡ-ʍϮʥʩʥʠʡ ʟʦʨʠʫʣʘʣʪʘʘʨ Ϯʡʣʜʚʵʨʣʵʞ ʙʫʡ ʫʫʨʛʠʡʥ ʟʘʜʨʘʛʠʡʛ ʘʣʪ ʫʫʩʛʘʭ ʠʜʵʚʭʠʡʛ ʷʥʟ ʙϮʨʠʡʥ ʭϮʯʠʥ 

ʟϮʡʣʵʵʩ ʭʘʤʘʘʨʫʫʣʘʥ ʮʵʚʵʨ ʘʣʪʘʥ (99.99%) ʜʵʵʨ ʪʫʨʰʩʘʥ ʩʫʜʘʣʛʘʘ ʰʠʥʞʠʣʛʵʵʥʠʡ Ϯʨ ʜϮʥ, ʙʘʡʛʘʣʠʡʥ ʵʨʜʵʩ 

ʪϮϮʭʠʡ ʵʜʵʵʩ ʘʣʪ ʫʫʩʛʘʥ ʘʚʘʭʘʜ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʠʡʛ ʩʫʜʘʣʩʘʥ ʪʘʣʘʘʨ ϺʛϮϮʣʵʭʠʡʛ ʟʦʨʠʚ. 

ʊϮʣʭϮϮʨ Ϯʛ: ʠʩʵʣʜϮϮʣʵʛʯ, ʰϮʣʪʣʵʛ ʦʨʯʠʥ, ʫʫʨʘʛ-ʘʣʪʥʳ ʢʦʤʧʣʝʢʩ ʥʵʛʜʵʣ

ʉʫʜʣʘʛʜʩʘʥ ʙʘʡʜʘʣ 

ɸʣʪʥʳ ʰʦʨʦʦʥ ʙʦʣʦʥ װʥʜʩʵʥ ʦʨʜ, ʠʣʨʵʣʠʡʥ ʭװʜʵʨ, 
ʙʘʷʞʤʘʣ, ʭʘʷʛʜʘʣ-ʭʘʨ ʰʣʠʭʠʡʛ ʠʞ ʙװʨʵʥ, ʟװʡ 
ʟʦʭʠʩʪʦʡ ʘʰʠʛʣʘʭ ʘʩʫʫʜʘʣ ʩʫʜʣʘʘʯʠʜ, 
  .ʡʣʜʚʵʨʣʵʛʯʜʠʡʥ ʘʥʭʘʘʨʣʳʛ ʪʘʪʩʘʘʨ ʙʘʡʛʘʘ ʙʠʣʵʵװ

ɸʣʪ ʘʛʫʫʣʩʘʥ ʵʨʜʵʩ ʪװװʭʠʡ ʵʜʠʡʛ ʦʣʙʦʨʣʦʭ, 
ʦʣʙʦʨʣʦʩʦʥ ʪװװʭʠʡ ʵʜʵʵʩ ʘʣʪ ʷʣʛʘʞ ʘʚʘʭ, ʫʫʩʛʘʭ 
ʘʨʛʘ ʪʝʭʥʦʣʦʛʠ ʦʣʦʥ ʘʨʚʘʥ ʞʠʣʠʡʥ ʪװװʭʪʵʡ, ʟʘʨʠʤ 
ʘʨʛʘ ʘʞʠʣʣʘʛʘʘ ʥʴ ʟʦʭʠʭ ʪװʚʰʠʥʜ ʭװʨʪʣʵʵ 
ʙʦʣʦʚʩʨʦʥʛʫʡ ʙʦʣʩʦʥ ʭʵʜʠʡ ʯ ʜʵʣʭʠʡ ʥʠʡʪʠʡʥ 
ʭʵʤʞʵʵʥʜ, ʩʫʜʣʘʘʯʜʳʥ ᴇʤʥᴇ ʰʠʡʜʚʵʨʣʵʚʵʣ ʟʦʭʠʭ 
ʦʣʦʥ ʪʦʦʥʳ ʰʠʥʞʣʵʭ ʫʭʘʘʥ ʪʘʥʠʥ ʤʵʜʵʭװʡʥ ʙʦʣʦʥ 
ʧʨʘʢʪʠʢʠʡʥ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʘʩʫʫʜʣʫʫʜ ʙʘʡʩʘʘʨ 
ʙʘʡʥʘ. ʊʫʭʘʡʣʙʘʣ: ɸʣʪ ʫʫʩʛʘʥ ʘʚʘʭ ʭʦʨʪʦʡ ʫʫʩʛʘʛʯ 
(ʥʘʪʨʠʡʥ ʮʠʘʥʠʜ, ʤᴇʥʛᴇʥ ʫʩ, ʭʣʦʨʳʥ ʫʩ)-ʳʛ ʙʘʡʛʘʣʴ 
ʦʨʯʠʥ, ʭװʥʠʡ ʵʨװװʣ ʤʵʥʜʵʜ ʭʘʣʛװʡ ʫʨʚʘʣʞ 
ʙʦʜʠʩʦʦʨ ʩʦʣʠʭ, ʭʘʷʛʜʘʣ ʜʘʭʴ ʪʦʦʩʦʥʮʦʨ ʘʣʪʳʛ 
ʷʣʛʘʞ ʘʚʘʭ ʟʵʨʛʠʡʛ ʶʫʥʳ ᴇʤʥᴇ ʜʫʨʜʘʞ ʙʦʣʦʭ ʶʤ. 
ʕʥʜ ᴇʛװװʣʵʭ ʪʫʨʰʠʣʪ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥ ʙʦʣ ʜʵʵʨ 
ʜʫʨʜʩʘʥ ʘʩʫʫʜʘʣʜ ʯʠʛʣʵʩʵʥ ʘʞʣʳʥ ʥʵʛʵʵʭʵʥ ʭʵʩʵʛ 
ʛʵʞ ʙʠʜ װʟʵʞ ʙʘʡʥʘ. 

ɸʤʠʥ ʭװʯʣװװʜ, ʫʫʨʘʛ, ʧʝʧʪʠʜװװʜ ʤᴇʥ ʥʫʢʣʝʡʥ 
ʭװʯʠʣ (ɼʅʂ) ʥʴ ʰװʣʪʣʵʛ ʦʨʯʠʥʜ ʢʘʣʠʡʥ 
ʧʝʨʤʘʥʛʘʥʘʪ, ʥʘʪʨʠʡʥ ʭʵʪ ʠʩʵʣ, ʭװʯʠʣʪᴇʨᴇʛʯ ʟʵʨʵʛ 
ʠʩʵʣʜװװʣʵʛʯʠʡʥ [1,2,3] ʦʨʦʣʮʦʦʪʦʡ ʘʣʪ ʫʫʩʛʘʭ 
 ,ʯʠʣ-ʛʣʠʮʠʥװʡʣʯʣʵʣʪʵʡ ʘʞʵʵ. ɾʠʰʵʵʣʙʵʣ: ɸʤʠʥ ʭװ
ʥʘʪʨʠʡʥ ʛʠʜʨʦʦʢʩʠʜʳʥ ʦʨʯʠʥʜ ʭװʯʠʣʪᴇʨᴇʛʯʠʡʥ 
 ʡʣʯʣʵʣ ʜʦʨ ʘʣʪ ʫʫʩʛʘʭ ʫʨʚʘʣ ʜʘʨʘʘʭ ʭʵʣʙʵʨʵʵʨװ
ʷʚʘʛʜʘʥʘ: 

4Au+4NH2CH2COOH+2NaOH+ 1/2O2 ­ 
2Na[Au(NH2CH2COO)2]+3H2O 

ɸʣʪ, ʛʣʠʮʠʥʠʡ ʢʘʨʙʦʢʩʠʣ (-COOH) ʙװʣʵʛʪʵʡ ʠʦʥʳ, 
ʘʤʠʥ ʙװʣʛʠʡʥ        (-NH2) ʘʟʦʪʪʦʡ ʜʦʥʦʨ-ʘʢʮʝʧʪʦʨʳʥ 
ʭʦʣʙʦʦʛʦʦʨ [1,2,3,4] ʭʦʣʙʦʛʜʦʞ ʜʦʦʨ װʟװװʣʩʵʥ 
ʭʵʣʙʵʨ ʙװʭʠʡ ʘʣʪʥʳ ʢʦʤʧʣʝʢʩ ʘʥʠʦʥ װװʩʛʵʜʵʛ: 

 

ʍʘʨʠʥ ʭװʯʠʣʣʵʛ ʦʨʯʠʥʜ ʘʣʪʳʛ ʘʥʛʠʞʨʫʫʣʘʭ ʙʫʶʫ 
ʪװװʥʪʵʡ ʤʫʫ ʫʫʩʜʘʛ ʥʵʛʜʵʣ װװʩʛʵʥ ʪʫʥʘʜʘʩʞʫʫʣʘʭ 

 ʥʯʣʵʥ ʫʫʨʘʛ-ʘʣʪʥʳװװʡʣʯʣʵʣʪʵʡ [4,5,6] ʙʘʡʜʘʛ. ʊװ
ʢʦʤʧʣʝʢʩ ʥʵʛʜʵʣ 350ʥʤ ʜʦʣʛʠʦʥʳ ʫʨʪʘʜ ʤʘʢʩʠʤʫʤ 
ʰʠʥʛʵʵʣʪ ᴇʛᴇʭ ʙʘ ʤʝʪʘʣʣʳʥ ʢʦʥʮʝʥʪʨʘʮʠʡʛ 
ʥʵʤʵʛʜװװʣʵʭʵʜ ʰʠʥʛʵʵʣʪʠʡʥ ʵʨʯʠʤ ʠʭʩʵʞ, ʫʫʨʘʛ 
ʘʣʪʥʳ ʭʘʨʴʮʘʘ ʙʦʣʦʥ ʦʨʯʥʳ pH-ʠʡʥ ʫʪʛʘ ʙʘʛʘʩʘʭʘʜ, 
 ,ʩʩʵʥ ʢʦʤʧʣʝʢʩ ʥʵʛʜʣʠʡʥ ʪʦʛʪʚʦʨʞʠʣʪ ʙʫʫʨʯװװ
ʢʦʣʣʦʠʜ ʘʣʪ װװʩʛʵʥ ʟʘʜʨʘʭ ʭʘʥʜʣʘʛʘ ʠʣʵʨʜʵʛ. 
ʋʫʨʘʛ-ʘʣʪʥʳ ʢʦʤʧʣʝʢʩ ʥʵʛʜʵʣ װװʩʵʭʵʜ ʧʦʣʠʧʝʧʪʠʜ 
ʛʠʥʞʠʥ ʜʵʭ ʘʤʠʥʭװʯʣʠʡʥ װʣʜʵʛʜʣʠʡʥ ʘʤʠʥ ( -NH-) 
ʙʘ ʢʘʨʙʦʢʩʠʣ (-COO -) ʙװʣʛװװʜ ʤᴇʥ ʫʫʨʛʠʡʥ 
ʤʦʣʝʢʫʣʳʥ (- C - O - C - O - C -) ʵʬʠʨʠʡʥ ʭʦʣʙʦʦ 
ʦʨʦʣʮʜʦʛ ʛʵʞ װʟʜʵʛ [4,5,7]. 

 ɹʠʜʥʠʡ ʩʫʜʘʣʛʘʘʥʳ ʦʙʲʝʢʪ ʫʫʨʛʠʡʥ ʟʘʜʨʘʛʪ, 
ʘʣʪʪʘʡ ʢʦʤʧʣʝʢʩ ʥʵʛʜʵʣ װװʩʛʵʭ ʰʠʥʞ ʯʘʥʘʨ, ʠʜʵʚʭ 
ʙװʭʠʡ ʜʵʵʨ ʜʫʨʜʩʘʥ ʙװʭ ʙװʣʛװװʜ ʙʘʡʛʘʘʛʠʡʥ 
ʟʵʨʵʛʮʵʵ 30% ʭװʨʪʵʣ ʯᴇʣᴇᴇʪ ʘʤʠʥ ʭװʯʠʣ ʘʛʫʫʣʩʘʥ 
ʫʯʨʘʘʩ ʘʣʪ ʫʫʩʛʘʥ ʘʚʘʭʘʜ ʪʦʭʠʨʦʭ ʤʘʛʘʜʣʘʣʪʘʡ ʶʤ. 
ʋʫʨʛʠʡʥ ʟʘʜʨʘʛʠʡʛ ʐʋɸ-ʠʡʥ ʍʠʤʠ, ʭʠʤʠ-
ʪʝʭʥʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥʛʠʡʥ ɹʠʦʭʠʤʠʡʥ 
ʣʘʙʦʨʘʪʦʨʠʡʥ ʵʨʜʵʤʪʵʜ ʛʘʨʛʘʥ ʘʚʯ, ʥʠʡʪʠʡʥ 
ʭʵʨʵʛʮʵʵʥʜ ʥʠʡʣװװʣʜʵʛ, ʭװʥʩʥʠʡ װʥʵʪ 
ʙװʪʵʵʛʜʵʭװװʥ ʶʤ. [8] 

ʉʫʜʘʣʛʘʘʥʳ ʘʨʛʘ ʟװʡ 

ʋʫʨʛʠʡʥ ʟʘʜʨʘʛʪ ʫʫʩʩʘʥ ʙʦʣʦʥ ʫʫʩʘʘʛװʡ ʘʣʪʥʳ 
ʘʛʫʫʣʘʤʞʠʡʛ ʭʘʥʜʣʘʣʪ ʬʦʪʦʤʝʪʨʠʡʥ ʘʨʛʘʘʨ 
ʬʦʪʦʵʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨ ʂʌ-2 ʜʵʵʨ ᴇʥʛᴇʪ ʢʦʤʧʣʝʢʩ 
ʥʵʛʜʣʠʡʥ ʛʵʨʵʣ ʰʠʥʛʵʵʣʪʠʡʛ ʭʵʤʞʠʥ ʪʦʜʦʨʭʦʡʣʩʦʥ 
ʙʦʣʥʦ. ʐʦʨʦʦʥ ʦʨʜʳʥ ʪʦʦʩʦʥʮʦʨ ʘʣʪ ʘʛʫʫʣʩʘʥ 
ʭʘʷʛʜʣʳʥ ʵʨʜʵʩ ʙװʨʵʣʜʵʭװװʥʠʡʛ 
ʨʝʥʪʛʝʥʜʠʬʬʨʘʢʪʦʤʝʪʨ RINT-D/Max-2200, 
ʜʝʨʠʚʘʪʦʛʨʘʬ TG-8120 ʙʘʛʘʞʫʫʜʘʘʨ ʪʦʜʦʨʭʦʡʣʦʚ. 

ʊʫʨʰʠʣʪʳʥ װʨ ʜװʥ 

ʋʫʨʛʠʡʥ ʟʘʜʨʘʛʘʘʨ ʘʣʪ ʫʫʩʛʘʥ ʘʚʘʭ ʩʦʥʛʦʤʦʣ 
ʥᴇʭʮᴇʣ ʪʦʛʪʦʦʭʳʥ ʪʫʣʜ ʥʘʪʨʠʡʥ ʛʠʜʨʦʦʢʩʠʜʠʡʛ 
ʰװʣʪʣʵʛ ʦʨʯʠʥ ʙʠʡ ʙʦʣʛʦʭ, ʢʘʣʠʡʥ ʧʝʨʤʘʥʛʘʥʘʪʠʡʛ 
ʠʩʵʣʜװװʣʵʛʯʵʵʨ ʩʦʥʛʦʩʦʥ. ʂʘʣʠʡʥ ʧʝʨʤʘʥʛʘʥʘʪ 
(KMnO4) ʥʴ ʘʤʠʥ ʭװʯʣʠʡʛ ʠʩʵʣʜװװʣʵʥ ʟʘʜʘʣʞ, ʘʣʪ 
ʫʫʩʛʘʭ ʠʜʵʚʭ ʠʭʪʵʡ ʘʤʠʥʫʫʜ װװʩʛʵʭ ʙʘ ʫʫʨʛʠʡʥ 
ʟʘʜʨʘʛʪ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʛʘʘ ʥװװʨʩ ʫʩʳʛ ʟʘʜʣʘʥ ʘʣʪʥʳ 
ʫʫʩʛʘʣʪʘʜ ʩʘʘʜ ʫʯʨʫʫʣʘʭʛװʡ ʙʦʣʛʦʭ ʰʠʥʞ 
ʯʘʥʘʨʪʘʡ. ʊʫʨʰʠʣʪʘʜ 999 ʩʦʨʴʮʪʦʡ, ʤʘʰ ʞʠʞʠʛ 
ʰʠʨʭʵʛʪʵʡ, ʭᴇʚʩʛᴇʨ, ʛʘʜʘʨʛʫʫ ʠʭʪʵʡ ʢʦʣʣʦʠʜ ʘʣʪ 
ʭʵʨʵʛʣʵʞ, ʫʫʩʘʣʪʳʛ ʪʘʩʘʣʛʘʘʥʳ ʪʝʤʧʝʨʘʪʫʨ 

(20°10ʉ)-ʪ ʷʚʫʫʣʘʚ. ʊʝʤʧʝʨʘʪʫʨʳʛ ʥʵʤʵʛʜװװʣʵʭʵʜ 
ʘʣʪʥʳ ʫʫʩʘʣʪʘʜ ʵʝʨʵʛ ʥᴇʣᴇᴇʪʵʡ ʙʘʡʞ ʙʦʣʟʦʰʛװʡ 
ʙʦʣʦʚʯ װʡʣʜʚʵʨʣʵʣʠʡʥ ʥᴇʭʮᴇʣʜ ʠʭ ʭʵʤʞʵʵʥʠʡ 
ʪװװʭʠʡ ʵʜ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʪʦʭʠʨʦʤʞʛװʡ ʙʘʡʭ 
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ɸʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʙʘʷʞʫʫʣʘʣʪ, ʙʦʣʦʚʩʨʫʫʣʘʣʪ 

30 

 

ʙʦʣʥʦ. ʊʫʨʰʠʣʪʳʥ ʭʫʛʘʮʘʘʥʳ ʭʫʚʴʜ ʘʤʠʥ ʭװʯʠʣ 
ʙʦʣʦʥ ʫʫʨʛʘʘʨ ʘʣʪ ʫʫʩʛʘʥ ʘʚʘʭ ʧʨʦʮʝʩʩ ʫʨʪ ʫʜʘʘʥ 
ʭʫʛʘʮʘʘʥʳ ʪʫʨʰ ʪʫʭʘʡʣʙʘʣ, 1-5 ʭʦʥʦʛ ʙʫʶʫ ʪװװʥʵʵʩ 
ʜʵʵʰ ʭʫʛʘʮʘʘʛʘʘʨ װʨʛʵʣʞʠʣʜʵʛ [3,4] ʪʘʣʘʘʨ 
ᴇʛװװʣʩʥʠʡʛ װʥʜʵʩʣʵʥ, 24-120 ʮʘʛʠʡʥ ʠʥʪʝʨʚʘʣʜ 
ʭʫʚʴʩʘʞ ʙʘʡʭʘʘʨ ʘʚʯ 0.1N-ʠʡʥ NaOH ʫʫʩʤʘʣ ʜʵʵʨ 
0.5 ʛ/ʣ ʘʣʪ, 1.2-2.4ʛ/ʣ KMnO4 ʭʠʡʞ, ʫʫʩʛʘʣʪ ʷʚʫʫʣʞ,  
 ʣʩʵʥ ʭʘʤʘʘʨʣʫʫʜʳʛװװʟװ ʥʛʵʵʨ 1-ʨ ʟʫʨʘʛʪװʨ ʜװ
ʙʘʡʛʫʫʣʘʚ.  

  
1-ʨ ʟʫʨʘʛ. ʋʫʩʤʘʣʜ ʰʠʣʞʠʞ ʙʫʡ ʘʣʪʥʳ ʢʦʥʮʝʥʪʨʘʮʠ, 

ʠʩʵʣʜװװʣʵʛʯʠʡʥ ʢʦʥʮʝʥʪʨʘʮʠʡʥ ʭʘʤʘʘʨʘʣ 

Au=0.5ʛ/ʣ, V=200ʤʣ, CNaOH=0.1N, t0=(20°1)0C 

§ - 24 ʮʘʛ, ƴ ï 72 ʮʘʛ, ǒ ï 96 ʮʘʛ, ƶ- 120 ʮʘʛ  

ʕʥʵ ʟʫʨʘʛʪ װʟװװʣʩʵʥ ʤʫʨʫʡʥʫʫʜ ʥʴ ʫʫʨʛʠʡʥ 
ʟʘʜʨʘʛʠʡʥ ʰװʣʪʣʵʛ ʫʫʩʤʘʣʜ, ʢʦʤʧʣʝʢʩ ʥʵʛʜʣʠʡʥ 
ʭʵʣʙʵʨʵʵʨ ʰʠʣʞʩʵʥ ʘʣʪʥʳ ʢʦʥʮʝʥʪʨʘʮʠ (ʛ/ʣ) ʙʘ 
ʭʫʛʘʮʘʘʥʳ ʭʦʦʨʦʥʜʦʭ ʭʘʤʘʘʨʘʣ, ʠʩʵʣʜװװʣʵʛʯʠʡʥ 
ʢʦʥʮʝʥʪʨʘʮʠʡʥ ᴇᴇʨʯʣᴇʣʪᴇᴇʩ ʭʵʨʭʵʥ ʭʘʤʘʘʨʯ 
ʙʘʡʛʘʘʛ ʠʣʵʨʭʠʡʣʩʵʥ ʙʦʣʥʦ. ʋʫʩʛʘʣʪʳʥ ʭʫʛʘʮʘʘ ʙʘ 
ʠʩʵʣʜװװʣʵʛʯʠʡʥ ʢʦʥʮʝʥʪʨʘʮʠ ʥʵʤʵʛʜʵʭ ʪʫʩʘʤ 
ʘʣʪʥʳ ʫʫʩʘʣʪ ʠʭʩʵʭ ʟװʡ ʪʦʛʪʦʣʪʦʡ ʙʘʡʛʘʘʛʘʘʩ 
 ʣʵʛʯʠʡʥװװʟʵʭʵʜ ʘʣʪ ʫʫʩʘʭ ʧʨʦʮʝʩʩ ʠʩʵʣʜװ
ʢʦʥʮʝʥʪʨʘʮʠ, ʫʫʩʛʘʣʪʳʥ ʢʠʥʝʪʠʢ װʟװװʣʵʣʪʵʵʨ 
ʪʦʜʦʨʭʦʡʣʦʛʜʦʞ ʙʘʡʥʘ. ʋʫʨʛʠʡʥ ʟʘʜʨʘʛʘʘʨ ʘʣʪ 
ʫʫʩʛʘʭ ʧʨʦʮʝʩʩʳʥ ʷʚʮʘʜ װװʩʩʵʥ ʩʵʚʩʛʵʨ ʭװʨʵʥ 

ʪʫʥʘʜʘʩʥʳ ʥʘʡʨʣʘʛʘʜ MnO2*2H2O       49-50%, 
MnC2O4 27-30%, K2C2O4 9-10% ʙʘʡʜʘʛ [3,4,5]. 
ʀʩʵʣʜװװʣʵʛʯʠʡʛ ʰװʣʪʠʡʥ ʫʫʩʤʘʣ ʜʵʵʨ ʥʵʤʵʭʵʜ 
ʫʫʨʛʠʡʥ ʟʘʜʨʘʛʠʡʥ 50 ʦʨʯʠʤ ʭʫʚʴ ʥʴ ʟʘʜʘʨʯ ʭʫʨʛʘʥ 
ʯʠʭʥʠʡ ʭװʯʠʣ, ʤʝʪʠʣʘʤʠʥ, CO2 ʙʘ ʘʤʤʠʘʢ װװʩʛʵʜʵʛ 
ʙʦʣʦʭʳʛ ʠʦʥ ʩʦʣʠʣʮʦʣ ʙʘ ʭʠʡ ʰʠʥʛʵʥʠʡ 
ʭʨʦʤʘʪʦʛʨʘʬʠʡʥ ʘʨʛʘʘʨ [3,4,5] ʙʘʪʘʣʞʵʵ. 
ʄʝʪʠʣʘʤʠʥ װװʩʯ ʙʘʡʛʘʘ ʰʠʥʞ ʪʵʤʜʵʛ ʙʦʣʦʭ ʵʭװװʥ 
 .ʝʜ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʚװ ʥʵʨ ʙʠʜʥʠʡ ʪʫʨʰʠʣʪʳʥװ
ʋʫʨʛʠʡʥ ʟʘʜʨʘʛʠʡʛ ʢʘʣʠʡʥ ʧʝʨʤʘʥʛʘʥʘʪʘʘʨ 
ʠʩʵʣʜװװʣʵʭʵʜ ʦʨʛʘʥʠʢ ʭʵʪ ʠʩʣװװʜ (ʧʝʨʦʢʩʠʜ) װװʩʵʭ 
ʤʘʛʘʜʣʘʣʪʘʡ. ʕʜʛʵʵʨ ʥʴ ʘʣʪʥʳ ʫʫʩʘʣʪʘʜ ʵʝʨʵʛ ʥᴇʣᴇᴇ 
 ʣʵʥ ʜʵʵʨװװʣʵʭ ʙʦʣʥʦ. ɻʣʠʮʠʥʵʵʨ ʪᴇʣᴇᴇʣװװʟװ
ʜʫʨʜʩʘʥ ʥʵʛʜʣװװʜ װװʩʵʭ ʫʨʚʘʣʳʛ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ 
 :ʣʴʝװװʟװ

NH2CH2COOH + O2 ­ H2C2O4 + NH3 

NH2CH2COOH + O2 ­ CH3NH2 + CO2 

ʂʘʣʠʡʥ ʧʝʨʤʘʥʛʘʥʘʪʳʥ ʭʵʤʞʵʵ ʥʵʤʵʛʜʵʭʵʜ 
ʤʝʪʠʣʘʤʠʥ (CH3NH2) ʠʩʵʣʜʵʞ ʬʦʨʤʘʤʠʜ װװʩʛʵʭ ʙʘ 
ʬʦʨʤʘʤʠʜ ʠʩʵʣʜʵʞ CO2 ʙʘ NH3 װװʩʥʵ: 

CH3NH2 + O2 ­ 2CHONH2 + 2H2O 

2CH3NH2 + O2 ­ 2CO2 + 2NH3 

ʄᴇʥ ʪװװʥʯʣʵʥ ʤʝʪʠʣʘʤʠʥ ʠʩʵʣʜʵʞ ʩʠʥʠʣʠʡʥ ʭװʯʠʣ 
ʙʫʶʫ ʰװʣʪʣʵʛ ʦʨʯʠʥʜ ʥʘʪʨʠʡʥ ʮʠʘʥʠʜ װװʩʛʵʭ 
ʤʘʛʘʜʣʘʣʪʘʡ: 

CH3NH2 + O2 ­ HCN + 2H2O 

2CH3NH2 + O2 + NaOH ­ NaCN + 3H2O 

ʕʜʛʵʵʨ ʫʨʚʘʣʘʘʩ װʟʵʭʵʜ ʫʫʨʛʠʡʥ ʟʘʜʨʘʛʠʡʥ 
ʠʩʵʣʜʵʣʪʠʡʥ ʙװʪʵʵʛʜʵʭװװʥװװʜ ʘʣʪ ʫʫʩʘʭʘʜ ʵʝʨʵʛ 
ʥᴇʣᴇᴇ װʟװװʣʜʵʛ ʙʦʣʦʣʪʦʡ. ʕʥʜ װʟװװʣʩʵʥ ʫʨʚʘʣʫʫʜ 
ʫʫʨʛʠʡʥ ʟʘʜʨʘʛʠʡʥ 30%-ʠʡʛ ʵʟʣɻʞ ʙʘʡʛʘʘ ʛʣʠʮʠʥ 
ʙʦʣʦʥ ʙʫʩʘʜ ʯᴇʣᴇᴇʪ ʘʤʠʥ ʭװʯʣʠʡʥ ʠʩʵʣʜʵʣʪʠʡʛ 
ʠʣʵʨʭʠʡʣʵʭ ʙʦʣʥʦ.  ʅʘʪʨʠʡʥ ʛʠʜʨʦʦʢʩʠʜʳʥ 
ʫʫʩʤʘʣʳʥ ʪʦʭʠʨʦʤʞʪʦʡ pH-ʠʡʛ ʩʦʥʛʦʭ: 
ʀʩʵʣʜװװʣʵʛʯʠʡʥ ʢʦʥʮʝʥʪʨʘʮʠ (ʛ/ʣ), ʫʫʩʛʘʭ ʭʫʛʘʮʘʘ 
ʩʦʥʛʦʭ ʪʫʨʰʠʣʪʳʥ ʜװʥʜ װʥʜʵʩʣʵʥ ʠʩʵʣʜװװʣʵʛʯʠʡʥ 
ʢʦʥʮʝʥʪʨʘʮʠ 2.0 ʛ/ʣ, ʭʫʛʘʮʘʘ 5 ʭʦʥʦʛ ʙʫʶʫ ʪװװʥʵʵʩ 
ʜʵʵʰ ʙʘʡʚʘʣ ʟʦʭʠʩʪʦʡ ʛʵʞ װʟʵʚ. ʅʘʪʨʠʡʥ 
ʛʠʜʨʦʦʢʩʠʜʳʥ ʫʫʩʤʘʣʳʥ pH 11-14-ʜ ʭʘʨʛʘʣʟʘʭ 
ʢʦʥʮʝʥʪʨʘʮʠʪʘʡ ʫʫʩʤʘʣ ʙʵʣʪʛʵʥ ʪʫʨʰʠʣʪ ʷʚʫʫʣʞ, 
ʪʫʨʰʠʣʪʳʥ װʨ ʜװʥʛʵʵʨ 2-ʨ ʟʫʨʘʛʪ װʟװװʣʩʵʥ 
ʭʘʤʘʘʨʣʳʛ ʙʘʡʛʫʫʣʩʘʥ. 

 

2-ʨ ʟʫʨʘʛ. ʋʫʩʤʘʣʜ ʰʠʣʞʠʞ ʙʫʡ ʘʣʪʥʳ ʢʦʥʮʝʥʪʨʘʮʠ (ʛ/ʣ), 

ʰװʣʪʠʡʥ ʫʫʩʤʘʣʳʥ pH-ʠʡʥ ʭʦʦʨʦʥʜʦʭ ʭʘʤʘʘʨʘʣ 

ɻʨʘʬʠʢʘʘʩ װʟʵʭʵʜ ʫʫʩʤʘʣʳʥ pH ʥʵʤʵʛʜʵʭʵʜ 
ʫʫʩʤʘʣʜ ʰʠʣʞʠʭ ʘʣʪʥʳ ʢʦʥʮʝʥʪʨʘʮʠ ʘʣʛʫʫʨ ᴇʩʩᴇᴇʨ 
pH=14 ʙʦʣʦʭʦʜ 0.5 ʛ/ʣ ʭװʨʵʚ. ʋʫʩʤʘʣʳʥ pH=14 
ʙʦʣʦʭʦʜ KMnO4 ʙװʨʵʥ ʘʥʛʠʞʠʨʘʥ, ʛװʡʮʵʜ 
ʪʫʥʘʜʘʩʞʠʞ ʫʫʩʤʘʣ ʪʫʥʛʘʣʘʛ ʙʦʣʞ ʙʘʡʛʘʘʛʘʘʩ 
 ʣʪʠʡʥ ʫʫʩʤʘʣʳʥ pH 14 ʙʘʡʚʘʣװʥʜʵʩʣʵʥ ʥʘʪʨʠʡʥ ʰװ
ʪʦʭʠʨʦʤʞʪʦʡ ʛʵʞ װʟʵʚ.  

ʋʫʨʛʠʡʥ ʟʘʜʨʘʛʠʡʥ ʪʦʭʠʨʦʤʞʪʦʡ ʭʵʤʞʵʵʛ ʩʦʥʛʦʭ: 
ʋʫʨʛʠʡʥ ʟʘʜʨʘʛ:ʘʣʪʥʳ ʭʘʨʴʮʘʘ ʙʘ ʦʨʯʥʳ pH-ʳʥ 
ʫʪʛʘ ʙʘʛʘʩʘʭʘʜ, װװʩʩʵʥ ʢʦʤʧʣʝʢʩ ʥʵʛʜʣʠʡʥ 
ʪʦʛʪʚʦʨʞʠʣʪ ʙʫʫʨʘʭ, ʢʦʣʣʦʠʜ ʘʣʪ װװʩʛʵʥ ʟʘʜʨʘʭ 
ʭʘʥʜʣʘʛʘ ʘʞʠʛʣʘʛʜʜʘʛ ʪʫʭʘʡ ʜʵʵʨ ʪʵʤʜʵʛʣʵʩʵʥ. 
ʀʡʤʜ ʫʫʨʛʠʡʥ ʟʘʜʨʘʛʠʡʥ ʪʦʭʠʨʦʤʞʪʦʡ ʭʵʤʞʵʵʛ 
ʪʫʨʰʠʣʪʘʘʨ ʪʦʛʪʦʦʭ ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘʪʘʡ. 
ɿʘʜʨʘʛʠʡʥ ʭʵʤʞʵʵ 0.1-0.7 ʛ/ʣ-ʠʡʥ ʠʥʪʝʨʚʘʣʜ  
ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʘʡʭʘʘʨ ʘʚʯ, ʫʫʩʤʘʣʜ ʰʠʣʞʩʵʥ ʘʣʪʥʳ 
ʢʦʥʮʝʥʪʨʘʮʠ, ʟʘʜʨʘʛʠʡʥ ʭʵʤʞʵʵ ʭʦʦʨʦʥʜʳʥ 
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ʭʘʤʘʘʨʣʳʛ ʠʣʵʨʭʠʡʣʩʵʥ ʛʨʘʬʠʢʠʡʛ 3-ʨ ʟʫʨʘʛʪ 
 .ʣʵʚװװʟװ

3-ʨ ʟʫʨʘʛ. ʋʫʩʤʘʣʜ ʰʠʣʞʠʞ ʙʫʡ ʘʣʪʥʳ ʢʦʥʮʝʥʪʨʘʮʠ, ʫʫʨʛʠʡʥ 

ʟʘʜʨʘʛʠʡʥ ʭʵʤʞʵʵʥʠʡ ʭʦʦʨʦʥʜʦʭ ʭʘʤʘʘʨʘʣ 

ʋʫʨʛʠʡʥ ʟʘʜʨʘʛʠʡʥ ʭʵʤʞʵʵ 0.1-0.7 ʛ/ʣ ʭװʨʪʵʣ 
ʥʵʤʵʛʜʵʭʵʜ ʫʫʩʤʘʣʜ ʰʠʣʞʩʵʥ ʘʣʪʥʳ ʢʦʥʮʝʥʪʨʘʮʠ 
ʘʘʞʠʤ ʠʭʩʵʭ ʭʘʥʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. ʋʫʨʛʠʡʥ 
ʟʘʜʨʘʛʠʡʥ ʭʵʤʞʵʵʛ 0.7 ʛ/ʣ-ʵʵʩ ʙʫʫʨʫʫʣʘʭʛװʡ ʙʘʡʚʘʣ 
ʫʫʨʛʠʡʥ ʟʘʜʨʘʛ: ʘʣʪʥʳ ʭʘʨʴʮʘʘ 1:1 ʦʨʯʠʤ ʙʘʡʭ 
ʙʦʣʥʦ. 

ɸʣʪʥʳ װʡʣʜʚʵʨʠʡʥ ʭʘʷʛʜʣʘʘʩ ʫʫʨʛʠʡʥ 
ʟʘʜʨʘʛʘʘʨ ʘʣʪ ʫʫʩʛʘʥ ʘʚʘʭ, ʫʫʩʘʣʪʳʛ 

ʵʨʯʠʤʞװװʣʵʭ ʪʫʨʰʠʣʪ 

ʎʵʚʵʨ ʢʦʣʣʦʠʜ ʘʣʪ ʫʫʩʛʘʩʘʥ ʪʫʨʰʠʣʪʘʘʩ װʟʵʭʵʜ 
ʫʫʨʛʠʡʥ ʟʘʜʨʘʛ ʘʣʪʥʳ ʫʫʩʘʣʪ ʠʜʵʚʭʪʵʡ ʙʘʡʥʘ. 
ʎʵʚʵʨ ʘʣʪʘʥ ʜʵʵʨ ʭʠʡʩʵʥ ʪʫʨʰʠʣʪʳʥ װʨ ʜװʥʛ 
ʘʰʠʛʣʘʥ ʰʦʨʦʦʥ ʦʨʜʦʦʩ ʘʣʪ ʦʣʙʦʨʣʦʜʦʛ 
 ʡʣʜʚʵʨʠʡʥ ʭʘʷʛʜʘʣ ʜʘʭʴ ʘʣʪʳʛ ʫʫʩʛʘʥ ʘʚʘʭװ
ʪʫʨʰʠʣʪ ʭʠʡʚ.  

 ʍʘʷʛʜʣʳʥ ʛʦʣ ʵʨʜʵʩ ʥʴ ʠʣʴʤʝʥʠʪ (FeTiO3), ʮʠʨʢʦʥ 
(ZrSiO4) ʙʘʡʛʘʘʛ ʨʝʥʪʛʝʥʬʘʟ ʙʘ ʜʝʨʠʚʘʪʦʛʨʘʬʳʥ 
ʰʠʥʞʠʣʛʵʵʛʵʵʨ ʪʦʛʪʦʦʩʦʥ. ʍʘʨ ʰʣʠʭʠʡʥ ʥʘʡʨʣʘʛʘ 
ʜʘʭʴ ʤʘʢʨʦ, ʤʠʢʨʦ ʵʣʝʤʝʥʪװװʜʠʡʥ ʘʛʫʫʣʘʤʞʠʡʛ 
ʭʠʤʠʡʥ ʙʦʣʦʥ ʮʘʮʨʫʫʣʘʣʪʳʥ ʩʧʝʢʪʨʠʡʥ ʭʘʛʘʩ ʪʦʦʥ 
ʰʠʥʞʠʣʛʵʵʥʠʡ ʘʨʛʘʘʨ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜװʥʛ 1-ʨ 
ʭװʩʥʵʛʪʵʜ ʥʵʛʪʛʵʥ װʟװװʣʣʵʵ. 

1-ʨ ʭװʩʥʵʛʪ.ʍʘʨ ʰʣʠʭʠʡʥ ʥʘʡʨʣʘʛʘ ʜʘʭʴ ʤʘʢʨʦ, ʤʠʢʨʦ 
ʵʣʝʤʝʥʪװװʜʠʡʥ ʘʛʫʫʣʘʤʞ 

ˉ ʕʣʝʤʝʥʪװװʜ 

ʕʣʝʤʝʥʪװװʜʠʡʥ 

ʘʛʫʫʣʘʤʞ 

% ʛ/ʪ 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

ʊʠʪʘʥ * 

ʊᴇʤᴇʨ* 

ɸʣʪ* 

ʄᴇʥʛᴇ* 

ʎʘʭʠʫʨ 

ʂʘʣʴʮʠʡ 

ʄʘʛʥʠ 

ʍᴇʥʛᴇʥ ʮʘʛʘʘʥ 

ʄʘʥʛʘʥ 

ʅʘʪʨʠ 

ʍʨʦʤ 

ʎʠʨʢʦʥʠ 

ʅʠʢʝʣʴ 

29.6 

48.0 

0.133 

0.002 

1.0 

1.0-2.0 

0.7 

0.1 

0.2 

0.2 

0.02 

0.5 

0.003 

- 

- 

1132.5 

20.0 

- 

- 

7000.0 

1000.0 

2000.0 

2000.0 

200.0 

5000.0 

30.0 

14. 

15. 

16. 

17. 

18. 

19. 

ʂʦʙʘʣʴʪ 

ɿʵʩ 

ʍʘʨ ʪʫʛʘʣʛʘ 

ʎʘʡʨ 

ɺʠʩʤʫʪ 

ʄʳʰʴʷʢ 

0.001 

0.003 

0.03 

0.15 

0.002 

0.02 

10.0 

30.0 

30.0 

150.0 

20.0 

200.0 

* - ʭʠʤʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜװʥ 

ʐʣʠʭʠʡʥ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘʘʩ װʟʵʭʵʜ ʘʣʪʥʳ 
ʫʫʩʘʣʪʘʜ ʥᴇʣᴇᴇ װʟװװʣʵʭ ʤʘʛʘʜʣʘʣʪʘʡ ʟʵʩ, ʥʠʢʝʣʴ, 
ʢʦʙʘʣʴʪ, ʮʘʡʨ, ʚʠʩʤʫʪ, ʤʳʰʴʷʢ ʟʵʨʵʛ ʵʣʝʤʝʥʪʠʡʥ 
ʘʛʫʫʣʘʤʞ 100-5 ʜʘʭʠʥ (ʛ/ʪ) ʙʘʛʘ ʙʘʡʥʘ.  

 ʊʫʨʰʠʣʪʳʥ ʥᴇʭʮᴇʣ: ʍʘʪʫʫ, ʰʠʥʛʵʥ ʬʘʟʳʥ 
ʭʘʨʴʮʘʘ 1: 40, CNaOH = 0.1N, ʫʫʨʛʠʡʥ ʟʘʜʨʘʛ 0.5 ʛ, 
KMnO4 = 2.0 ʛ/ʣ, ʭʫʛʘʮʘʘ 120 ʮʘʛ ʙʘʡʭʘʜ ʭʘʷʛʜʣʳʥ 
ʥʠʡʪ ʘʣʪʥʳ 74.2% ʥʴ ʫʫʩʘʚ. ʋʫʩʘʣʪʳʛ ʵʨʯʠʤʞװװʣʵʭ 
ʟʦʨʠʣʛʦʦʨ ʰװʣʪʠʡʥ ʫʫʩʤʘʣʳʥ ʢʦʥʮʝʥʪʨʘʮʠʡʛ 1N 
ʙʦʣʛʦʞ, ʜʘʭʠʥ ʫʫʩʛʘʭʘʜ ʭʘʷʛʜʣʳʥ ʥʠʡʪ ʘʣʪʥʳ 
91.6% ʥʴ ʫʫʩʤʘʣʜ ʰʠʣʞʠʞ, ʰװʣʪʠʡʥ ʢʦʥʮʝʥʪʨʘʮʠ 
ʤʵʜʵʛʜʵʭװʡʮ ʥᴇʣᴇᴇʪʵʡ ʙʘʡʚ.  

 ɸʤʠʥʭװʯʣʠʡʥ ʘʣʪ ʫʫʩʛʘʭ ʠʜʵʚʭ ʭʘʪʫʫ:ʰʠʥʛʵʥ 
ʬʘʟʳʥ ʭʘʨʴʮʘʘʥʘʘʩ ʭʘʤʘʘʨʘʣʪʘʡ [4,5] ʙʘʡʜʘʛ ʪʫʭʘʡ 
ʪʵʤʜʵʛʣʵʩʥʠʡʛ װʥʜʵʩʣʵʥ ʘʣʪʥʳ ʫʫʩʘʣʪʳʥ ʟʵʨʵʛ 
(R%), ʬʘʟʳʥ ʭʘʨʴʮʘʘʥʳ ʭʘʤʘʘʨʣʳʛ ʪʦʛʪʦʦʭ 
ʪʫʨʰʠʣʪ ʭʠʡʞ, 4-ʨ ʟʫʨʘʛʪ װʟװװʣʩʵʥ ʤʫʨʫʡʛ 
ʙʘʡʛʫʫʣʘʚ.  

 

4-ʨ ʟʫʨʘʛ. ɸʣʪʥʳ ʫʫʩʘʣʪʳʥ ʟʵʨʵʛ (R%), ʬʘʟʳʥ ʭʘʨʴʮʘʘʥʳ 

ʭʦʦʨʦʥʜʦʭ ʭʘʤʘʘʨʘʣ 

ʌʘʟʳʥ ʭʘʨʴʮʘʘʛ 1:5-ʘʘʩ 1:40 ʭװʨʪʵʣ ʥʵʤʵʛʜװװʣʵʭʵʜ 
1:5 ïʜ ʭʘʷʛʜʣʘʘʩ ʘʣʪ ʫʫʩʘʭ ʟʵʨʵʛ (R%) ʭʘʤʛʠʡʥ ʠʭ 
ʙʫʶʫ 100% ʦʨʯʠʤ ʙʘʡʚ. װתʥʵʵʩ װʟʵʭʵʜ ʟʘʜʨʘʛʘʘʨ 
ʘʣʪ ʫʫʩʛʘʭ ʧʨʦʮʝʩʩʳʛ ʫʜʠʨʜʘʥ, ʵʨʯʠʤʞװװʣʵʭ ʙװʨʵʥ 
ʙʦʣʦʤʞʪʦʡ ʙʘʡʥʘ. 

 ʋʫʨʛʠʡʥ ʟʘʜʨʘʛʠʡʥ ʘʣʪ ʫʫʩʛʘʥ ʘʚʘʭ 
ʪʦʭʠʨʦʤʞʪʦʡ ʥᴇʭʮᴇʣʠʡʛ װʥʜʵʩʣʵʥ ʭʘʷʛʜʘʣ - ʭʘʨ 
ʰʣʠʭ (20 ʛ/ʪ ʤᴇʥʛᴇ)  ʙʦʣʦʥ ʤᴇʥʛᴇ ï ʭʘʨ ʪʫʛʘʣʛʘʥʳ 
ʭװʜʵʨ ʜʵʭ (3000 ʛ/ʪ ʤᴇʥʛᴇ) ʤᴇʥʛʠʡʛ ʫʫʩʛʘʥ ʘʚʘʭ 
ʪʫʨʰʠʣʪʳʛ ʫʫʨʛʠʡʥ ʟʘʜʨʘʛʠʡʥ ʭʵʤʞʵʵ, 
ʭʘʪʫʫ:ʰʠʥʛʵʥ ʬʘʟʳʥ ʭʘʨʴʮʘʘʥʘʘʩ ʭʘʤʘʘʨʫʫʣʘʥ 
ʷʚʫʫʣʞ װʨ ʜװʥʛ  5, 6 -ʨ ʟʫʨʛʫʫʜʘʘʨ ʠʣʵʨʭʠʡʣʵʚ.  

  ʄᴇʥʛᴇʥʠʡ ʫʫʩʘʣʪʳʥ ʟʵʨʵʛ, ʫʫʨʛʠʡʥ ʟʘʜʨʘʛʠʡʥ 
ʟʘʨʮʫʫʣʘʛʜʘʭ ʭʵʤʞʵʵ ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʣʘʘʩ (5-ʨ 
ʟʫʨʘʛ) ʭʘʡʣʰ ʭʵʣʙʵʨʠʡʥ, ʙʘʛʘ ʘʛʫʫʣʘʤʞʪʘʡ 
ʤᴇʥʛʠʡʛ ʫʫʩʛʘʥ ʘʚʘʭʘʜ ʟʘʜʨʘʛʠʡʥ ʪʦʦ ʭʵʤʞʵʵ 
ʦʥʮʛʦʡ ʥᴇʣᴇᴇʛװʡ ʙʘʡʥʘ. ʍʘʨʠʥ ʩʫʣʴʬʠʜ ʭʵʣʙʵʨʪ 
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ʙʘʡʛʘʘ, ʭʘʨʴʮʘʥʛʫʡ ʘʛʫʫʣʘʤʞ ᴇʥʜᴇʨʪʵʡ ʤᴇʥʛᴇʥʠʡ 
ʫʫʩʘʣʪ ʥʵʣʵʵʜ ᴇʚᴇʨʤᴇʮ ʷʚʘʛʜʘʭ ʪᴇʣᴇʚ ʘʞʠʛʣʘʛʜʣʘʘ. 
ʄᴇʥ ʤᴇʥʛᴇʥʠʡ ʫʫʩʘʣʪ ʙʘ ʭʘʪʫʫ ʰʠʥʛʵʥ ʬʘʟʳʥ 
ʭʘʨʴʮʘʘʥʳ ʭʘʤʘʘʨʘʣ (6-ʨ ʟʫʨʘʛ) ʜʵʵʨ ʜʫʨʜʩʘʥ ʰʠʥʞ 
ʪᴇʣᴇʚʠʡʛ ʠʣʵʨʭʠʡʣʞ ʙʘʡʥʘ.  

 

5-ʨ ʟʫʨʘʛ. ʋʫʩʤʘʣʜ ʰʠʣʞʠʞ ʙʫʡ ʤᴇʥʛᴇʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠ, 

ʫʫʨʛʠʡʥ ʟʘʜʨʘʛʠʡʥ ʭʵʤʞʵʵʥʠʡ ʭʦʦʨʦʥʜʦʭ ʭʘʤʘʘʨʘʣ 

ƴ ï ʭʘʨ ʰʣʠʭ, ǒ ï ʤᴇʥʛᴇ-ʭʘʨ ʪʫʛʘʣʛʘʥʳ ʭװʜʵʨ 

6-ʨ ʟʫʨʘʛ. ɸʣʪʥʳ ʫʫʩʘʣʪʳʥ ʟʵʨʵʛ (R%), ʬʘʟʳʥ ʭʘʨʴʮʘʘʥʳ 

ʭʦʦʨʦʥʜʦʭ ʭʘʤʘʘʨʘʣ  

ƴ ï ʭʘʨ ʰʣʠʭ, ǒ ï ʤᴇʥʛᴇ-ʭʘʨ ʪʫʛʘʣʛʘʥʳ ʭװʜʵʨ   

ʕʜʛʵʵʨ ʪʫʨʰʠʣʪʳʥ ʜװʥʜ ʭʘʨ ʰʣʠʭ ʜʵʭ ʤᴇʥʛʠʡʛ 
ʘʣʪʪʘʡ ʭʘʤʪ ʫʫʩʛʘʥ ʘʚʘʭ ʙʦʣʦʤʞʠʡʛ ʠʣʨװװʣʩʵʥ ʛʵʞ 
 .ʟʵʚװ

ɼװʛʥʵʣʪ 

1. ʋʫʨʛʠʡʥ ʟʘʜʨʘʛʘʘʨ, ʰװʣʪʣʵʛ ʦʨʯʠʥʜ 
ʠʩʵʣʜװװʣʵʛʯʠʡʥ ʦʨʦʣʮʦʦʪʦʡ ʘʣʪ ʫʫʩʛʘʥ 

ʘʚʘʭ ʥᴇʭʮᴇʣʠʡʛ 999 ʩʦʨʴʮʪʦʡ, ʥʘʨʠʡʥ 
ʰʠʨʭʵʛʣʵʣʪʵʡ ʘʣʪ ʘʰʠʛʣʘʥ ʪʦʛʪʦʦʞ, ʘʣʪ 
ʫʫʩʘʭ ʧʨʦʮʝʩʩ ʠʩʵʣʜװװʣʵʛʯʠʡʥ 
ʢʦʥʮʝʥʪʨʘʮʠ, ʭʘʪʫʫ:ʰʠʥʛʵʥ ʬʘʟʳʥ 
ʭʘʨʴʮʘʘ, ʫʫʩʛʘʣʪʳʥ ʢʠʥʝʪʠʢ װʟװװʣʵʣʪʵʵʨ 
ʪʦʜʦʨʭʦʡʣʦʛʜʦʥʦ ʛʵʞ װʟʵʚ. 

2. ɸʣʪ ʦʣʙʦʨʣʦʞ ʙʫʡ װʡʣʜʚʵʨʠʡʥ ʭʘʨ 
ʰʣʠʭʠʡʥ ʥʠʡʪ ʘʣʪʥʳ 91.6%-ʠʡʛ ʫʫʨʛʠʡʥ 
ʟʘʜʨʘʛʘʘʨ ʫʫʩʛʘʥ ʘʚʘʭ ʙʦʣʦʤʞʠʡʛ 
ʠʣʨװװʣʩʥʠʡ ʟʵʨʵʛʮʵʵ ʭʘʪʫʫ:ʰʠʥʛʵʥ ʬʘʟʳʥ 
ʭʘʨʴʮʘʘʛ 1:5 ʭװʨʪʵʣ ʙʫʫʨʫʫʣʘʥ, pH-ʠʡʛ 14 
ʭװʨʪʵʣ ʥʵʤʵʛʜװװʣʵʭ ʟʘʤʘʘʨ ʫʫʩʘʣʪʳʛ 

(º100%) ʵʨʯʠʤʞװװʣʵʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʥʘ. 

3. ʋʫʨʛʠʡʥ ʟʘʜʨʘʛ, ʭʘʨ ʰʣʠʭ ʜʵʭ ʭʘʡʣʰ 
ʭʵʣʙʵʨʠʡʥ ʤᴇʥʛʠʡʛ ʫʫʩʛʘʭ װʡʣʯʣʵʣʪʵʡʛ 
ʠʣʨװװʣʞ, ʘʣʪ, ʤᴇʥʛʠʡʛ ʥʵʛʵʥ ʟʵʨʵʛ ʫʫʩʛʘʥ 
ʘʚʘʭ ʥᴇʭʮᴇʣʠʡʛ ʪʦʛʪʦʦʚ.  

ɸʰʠʛʣʘʩʘʥ ʥʦʤ ʭʵʚʣʵʣʠʡʥ ʞʘʛʩʘʘʣʪ 
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 ñʕʈɼʕʅʕʊ-ʆɺʆʆò ʆʈɼʓʅ ʍʆʁɼ ʍʕʉɻʀʁʅ ʍתɼʈʀʁʅ ʍɸʊʋʋʃɻʀʁʅ 

ʊɸʈʍɸʎʓʅ ʉʋɼɸʃɻɸɸ 
 

ʎ.ʆʶʫʥʙʠʣʵʛ1, ɻ.ʆʶʫʥʯʠʤʵʛ2 

1ʄʦʥʛʦʣ ʫʣʩ, ʐʋʊʀʉ, ɻʋʋʉ-ʕɹʀʉ-ɸʄɹʊ-3 ʢʫʨʩ 

2ʄʦʥʛʦʣ ʫʣʩ, ʐʋʊʀʉ-ɻʋʋʉ-ʕɹʀʉ-ɸʄɹʊ-ʠʡʥ ʙʘʛʰ 

ʀ-ʤʘʡʣ ʭʘʷʛ: OyunbilegTS03@gmail.com; G.Oyunchimeg@must.edu.mn;  

 

ʍʫʨʘʘʥʛʫʡ - ñʕʨʜʵʥʵʪʠʡʥ- ʆʚʦʦòʦʨʜʳʥ ʟʵʩ ʧʨʦʬʠʨrʥ ʦʨʜʳʥ ʙʘʨʫʫʥ ʭʦʡʜ ʭʵʩʛʠʡʥ ʭϮʜʨʠʡʥ ʭʘʪʫʫʣʛʘʘʨ ʥʴ 

ʜʫʥʜʘʞʣʘʩʥʘʘʨ ʪʦʥʦʛ ʪϺʭϺϺʨϺʤʞʠʡʥ ʮʘʭʠʣʛʘʘʥ ʵʥʝʨʛʠʡʥ ʭʵʨʵʛʣʵʵʛ  ʙʘʛʘʩʛʘʞ, ʟʘʨʮʫʫʣʘʣʪʳʛ ʪʦʛʪʤʦʣ 

ʙʘʡʣʛʘʭ, ʙʘʷʞʫʫʣʘʭ ʪʝʭʥʦʣʦʛʠʡʥ ʧʨʦʮʝʩʩʳʛ ʞʠʛʜ ʭʵʚʠʡʥ ʷʚʫʫʣʘʭ ʙʦʣʦʤʞ ʙϮʨʜʵʭ ʶʤ. 

ʊϮʣʭϮϮʨ Ϯʛ: ɹʦʥʜʳʥ ʠʥʜʝʢʩ, ʵʥʝʨʛʠ, ʧʨʦʬʠʨ

ʆʨʰʠʣ 

 ʍװʜʨʠʡʥ ʭʘʪʫʫʣʘʛ ʙʦʣʦʥ ʵʥʝʨʛʠ ʟʘʨʮʫʫʣʘʣʪʳʛ 
ʪʦʦʮʦʦʣʦʭʦʜ ɹʦʥʜʳʥ ʘʞʣʳʥ ʠʥʜʝʢʩʠʡʛ ʘʰʠʛʣʘʜʘʛ. 

 ʕʨʜʵʥʵʪʠʡʥ ʙʘʷʞʫʫʣʘʭ װʡʣʜʚʵʨʠʡʥ 
ʙʦʣʦʚʩʨʫʫʣʞ ʙʫʡ ʭװʜʨʠʡʥ ʰʠʥʞ ʯʘʥʘʨ 
ᴇᴇʨʯʣᴇʛʜᴇʞ, ʫʣʤʘʘʨ ʭʘʪʫʫʨʘʭ ʪᴇʣᴇʚ ʙʘʡʜʘʣ 
ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʜʘʛ. ʃʘʙʦʨʘʪʦʨʠ, ʩʫʜʘʣʛʘʘʥʳ ʪᴇʚ ʥʴ 
ʘʰʠʛʣʘʣʪʳʥ ʭʘʡʛʫʫʣ ʙʦʣʦʥ ʛװʡʮʵʵʭ ʭʘʡʛʫʫʣʳʥ 
ʜʵʵʞ, ʪʵʩʵʣʛʵʵʥʠʡ ʜʵʵʞװװʜʵʜ ɹʦʥʜʳʥ ʘʞʣʳʥ 
ʠʥʜʝʢʩʠʡʛ ʪʦʜʦʨʭʦʡʣʩʥʦʦʨ ʙʦʣʦʚʩʨʫʫʣʘʭʘʘʨ 
ʪᴇʣᴇʚʣᴇʞ ʙʫʡ ʭװʜʨʠʡʥ ʭʘʪʫʫʣʛʠʡʛ ʫʨʴʜʯʠʣʘʥ 
ʪʦʜʦʨʭʦʡʣʞ, ʠʣ ʫʫʨʭʘʡʥ ʭװʜʨʠʡʥ ʭʘʪʫʫʣʛʠʡʛ 
ʙװʨʪʛʵʞ ʢʘʨʪʞʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘ ʪʘʚʠʛʜʘʞ ʙʘʡʥʘ.    

 ɹʘʷʞʫʫʣʘʭ װʡʣʜʚʵʨʠʡʥ ʭװʜʵʨ ʙʵʣʪʛʵʭʵʜ 
ʰʘʘʨʜʣʘʛʘʪʘʡ ʮʘʭʠʣʛʘʘʥ ʵʥʝʨʛʠʡʥ ʟʘʨʮʫʫʣʘʣʪʳʛ 
ʩʪʘʥʜʘʨʪ ɹʦʥʜʳʥ  ʘʨʛʘʘʨ ʫʨʴʜʯʠʣʘʥ ʪʦʜʦʨʭʦʡʣʜʦʛ. 
ʊʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʩʦʥʛʦʣʪ ʙʦʣʦʥ ʘʰʠʛʣʘʣʪʳʥ 
 ʨ ʘʰʛʠʡʛ ʪʦʦʮʦʭʦʜ ʮʘʭʠʣʛʘʘʥ ʵʥʝʨʛʠʡʥװ
ʟʘʨʮʫʫʣʘʣʪ ʭʘʤʛʠʡʥ ʯʫʭʘʣ װʟװװʣʵʣʪ ʙʦʣʜʦʛ. 

 ʀʣ ʫʫʨʭʘʡʥ ʭװʜʨʠʡʥ ʭʘʪʫʫʣʛʠʡʥ ʪʘʨʭʩʘʥ 
ʙʘʡʜʣʳʛ ʭװʜʨʠʡʥ ʠʣ ʫʫʨʭʘʡ, ɻʝʦʣʦʛʠ 
ʤʘʨʢʰʝʡʜʝʨʠʡʥ ʘʣʙʘʪʘʡ ʭʘʤʪʨʘʥ ʜʵʵʨʭ ʘʨʛʫʫʜ 
ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʣʳʛ ʩʫʜʣʘʭ ʟʦʨʠʣʛʦʦʨ, ʭװʜʨʠʡʥ 
ʭʘʪʫʫʣʛʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥ. ʊʫʨʰʠʣʪʳʥ ʘʞʣʳʥ 
ʜʵʵʞʠʡʛ ʫʫʨʭʘʡʥ ʙʘʨʫʫʥ ʭʦʡʜ ʭʵʩʛʠʡʥ 1250-1340 ʤ 
ʪװʚʰʠʥʜ ʙʘʡʨʣʘʭ ʤᴇʨʛᴇʮʛᴇᴇʩ ʘʚʩʘʥ ʙʘ ʤʝʪʘʩʦʤʘʪʠʪ 
ʭʫʚʠʨʘʣʜ ʦʨʩʦʥ ʘʥʭʜʘʛʯ, ʭʦʸʨʜʦʛʯ ʙʦʣʦʥ ʭʦʣʠʤʦʛ 
ʟʵʩ-ʤʦʣʠʙʜʝʥʠʡʥ ʭװʜʵʨʞʠʣʪ ʙװʭʠʡ ʛʨʘʥʦʜʠʦʨʠʪ-
ʧʨʦʬʠʨ, ʛʨʘʥʠʪ-ʧʨʦʬʠʨʳʥ ʰʠʥʞ ʯʘʥʘʨʪʘʡ ʙʘʡʩʘʥ 
ʙʦʣʥʦ.  

ʉʫʜʘʣʛʘʘʥʳ ʘʨʛʘʯʣʘʣ 

ɼʵʵʞʣʵʣʪʠʡʛ ʠʣ ʫʫʨʭʘʡʥ ʤᴇʨʛᴇʮʛᴇᴇʩ ʛʘʨ ʘʨʛʘʘʨ 
ʪװװʚʵʨʣʵʥ ʩʦʥʛʦʭ ʘʨʛʘʘʨ ʛװʡʮʵʪʛʵʩʵʥ. 

ʍװʜʨʠʡʥ ʭʘʪʫʫʣʛʠʡʛ ʠʣ ʫʫʨʭʘʡʥ 14 ʭʵʩʛʵʵʩ 
ʘʚʩʘʥ ʥʠʡʪ 35 ʜʵʵʞʠʜ ʪʦʜʦʨʭʦʡʣʦʭ ʪʫʨʰʠʣʪ 
ʭʠʡʭ ʟʘʤʘʘʨ ʜʘʨʘʘʭ ʧʘʨʘʤʝʪʨװװʜʠʡʛ 
ʪʦʜʦʨʭʦʡʣʦʚ: 

¶ ʌ.ɹʦʥʜʳʥ ʘʞʣʳʥ ʠʥʜʝʢʩ; 

¶ ʄ.ʄ.ʇʨʦʪʦʜʲʷʢʦʥʦʚʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ; 

¶ ʅʫʥʪʘʛʨʘʮrʥ  ʢʦʵʬʬʠʮʠʝʥʪ; 

¶ ʌ.ɹʦʥʜʳʥ ʘʞʣʳʥ ʠʥʜʝʢʩ ʙʘ 
ʄ.ʄ.ʇʨʦʪʦʜʲʷʢʦʥʦʚʥr ʢʦʵʬʬʠʮʠʝʥʪ 
ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʘʣ;  

a). ʌ.ɹʦʥʜʳʥ ʘʞʣʳʥ ʠʥʜʝʢʩ ʪʦʜʦʨʭʦʡʣʦʭ 
ʘʨʛʘʯʣʘʣ; 

 ʍװʜʨʠʡʥ ʭʘʪʫʫʣʘʛ ʪʦʜʦʨʭʦʡʣʦʭ ʌ.ɹʦʥʜʳʥ 
ʘʨʛʳʥ ʩʪʘʥʜʘʨʪ ʘʞʣʳʥ ʟʘʘʚʘʨ ʉɸɿ- 

 ɸ-002/12-ʠʡʥ ʜʘʛʫʫ ʰʠʥʞʠʣʛʵʵʛ ʛװʡʮʵʪʛʵʞ 
ʭʫʫʨʘʡ ʥʫʥʪʘʛʣʘʣʪʳʥ ʪʵʵʨʤʵʵʨ ʘʞʣʳʥ ʠʥʜʝʢʩʠʡʛ 
ʪʦʜʦʨʭʦʡʣʩʦʥ. ʌ.ɹʦʥʜʳʥ ʘʞʣʳʥ ʠʥʜʝʢʩʠʡʛ 
ʪʦʜʦʨʭʦʡʣʦʭʜʦʦ ʣʘʙʦʨʘʪʦʨʠʜ ɹʦʥʜʳʥ ʙᴇᴇʨᴇʥʮᴇʛʪ 
ʪʵʵʨʵʤ ʙʦʣʦʥ ʰʠʨʭʵʛʣʵʣʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʠʞ 
ʙװʨʵʥ ʰʠʛʰװװʨ ʘʰʠʛʣʘʚ. 

 ʌ.ɹʦʥʜʳʥ ʘʨʛʘʯʣʘʣʳʥ װʥʜʵʩ ʥʴ çʮʵʚʵʨ ʘʞʣʳʥ 
ʠʥʜʝʢʩ Wʠʥʜ-ʵʵʨè ʭװʜʨʠʡʥ ʥʫʥʪʘʛʣʘʛʜʘʭ ʯʘʜʚʘʨʳʛ 
ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʦʨʰʠʭ ʙʘ ʥʵʛ ʪʦʥʥ ʭװʜʵʨ 
ʥʫʥʪʘʛʣʘʭʘʜ ʟʘʨʮʫʫʣʘʭ ʮʘʭʠʣʛʘʘʥ ʵʥʝʨʛʠʡʥ 
ʭʵʤʞʵʵʥʵʵʩ ʭʘʤʘʘʨʫʫʣʞ, ʭʘʪʫʫʣʛʠʡʥ 4 ʘʥʛʠʣʘʣʜ 
(1ʜװʛʵʵʨ ʭװʩʥʵʛʪ) ʭʫʚʘʘʜʘʛ. ʍװʜʨʠʡʛ ʙʫʪʣʘʭ 
ʥʫʥʪʘʛʣʘʭ ʘʞʠʣʣʘʛʘʘ ʥʴ ʙʘʷʞʫʫʣʘʭ װʡʣʜʚʵʨʠʡʥ 
ʥʠʡʪ ʵʥʝʨʛʠ ʟʘʨʮʫʫʣʘʣʪʳʥ 50-70%-ʳʛ ʵʟʵʣʜʵʛ. 
ʀʡʤʜ ʭװʜʨʠʡʥ ʙʫʪʣʘʣʪ ʙʘ ʥʫʥʪʘʛʣʘʣʪʳʥ ʦʥʦʚʯʪʦʡ 
ʛʦʨʠʤ, ʵʥʝʨʛʠ ʟʘʨʮʫʫʣʘʣʪʳʥ ʭʵʤʞʵʵʛ ʟᴇʚ ʪʦʛʪʦʦʭ 
ʥʴ ʯʫʭʘʣ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʶʤ. ɹʦʥʜʳʥ ʘʞʣʳʥ 
ʠʥʜʝʢʩʠʡʛ ʭװʜʵʨ ʙʵʣʪʛʵʭ ʧʨʦʮʝʩʩʳʥ ʥʫʥʪʘʛʣʘʣʪʳʥ 
ʜʘʤʞʣʘʛʳʥ ʪʦʦʮʦʦʥʜ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʜʵʛ ʙʘ װװʥʠʡʛ 
ʪʦʜʦʨʭʦʡʣʩʥʦʦʨ ʭװʜʨʠʡʥ ʭʘʪʫʫʣʘʛ, ʙʫʪʣʫʫʨ, 
ʪʵʵʨʤʠʡʥ ʮʘʭʠʣʛʘʘʥ ʵʥʝʨʛʠʡʥ ʟʘʨʮʫʫʣʘʣʪʳʛ 
ʪʦʛʪʦʦʞ, ʙʫʪʣʘʭ ʥʫʥʪʘʛʣʘʭ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ 
ʩʦʥʛʦʭ װʥʜʵʩʣʵʣ ʙʦʣʜʦʛ.װתʥʠʡʛ 1 ʜװʛʵʵʨ ʭװʩʥʵʛʪʵʜ 
  .ʣʵʚװװʟװ

1-ʨ ʭװʩʥʵʛʪ. ɹʦʥʜʳʥ ʠʥʜʝʢʩ 

ʍװʜʨʠʡʥ 

ʪᴇʨᴇʣ 
ʟᴇᴇʣᴇʥ ʜʫʥʜ ʭʘʪʫʫ 

ʤʘʰ 

ʭʘʪʫʫ 

ɹʦʥʜʳʥ 

ʠʥʜʝʢʩ, 

ʢɺʪ*ʯ/ʪ 

7-9 9-14 14-20 >20 

 

ʌ.ɹʦʥʜʳʥ ʘʞʣʳʥ ʠʥʜʝʢʩʠʡʛ ʜʘʨʘʘʭ ʪʦʤʴy ʦʛʦʦʨ 
ʪʦʜʦʨʭʦʡʣʥʦ: 

 

˪̎ȡ̅ ╦░- ɹʦʥʜʳʥ ʘʞʣʳʥ ʠʥʜʝʢʩ, ʢɺʪĿʮ/ʪ 
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ɸʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʙʘʷʞʫʫʣʘʣʪ, ʙʦʣʦʚʩʨʫʫʣʘʣʪ 

34 

 

 ʈ- ɹʦʥʜʳʥ ʪʵʵʨʤʠʡʥ ʙʠʪװװ ʤᴇʯʣᴇʛʪ ʘʞʠʣʣʘʭ 
ʰʠʛʰװװʨʠʡʥ ʪʦʨʥʳ ʥװʭʥʠʡ  ʭʵʤʞʵʵ, ʤʢʤ 

   ╖╫▬- ʪʵʵʨʤʠʡʥ ʥʵʛ ʵʨʛʵʣʪʵʜ ʦʥʦʛʜʦʭ ʙʵʣʵʥ 
ʙװʪʵʵʛʜʵʭװװʥ (ʩװװʣʠʡʥ 3 ʤᴇʯʣᴇʛᴇᴇʨ  ʜʫʥʜʞʘʘʨ), 
ʛʨ/ʵʨʛ 

   ╟ - ʩװװʣʠʡʥ ʥʫʥʪʘʛʣʘʭ ʤᴇʯʣᴇʛʠʡʛ ʙʵʣʵʥ 
ʙװʪʵʵʛʜʵʭװװʥ ʜʵʭ 80% ʥʴ ʥʵʚʪʵʨʜʵʛ ʪʦʨʥʳ ʥװʭʥʠʡ 
ʭʵʤʞʵʵ, ʤʢʤ 

   ╕ - ʪʵʵʨʤʠʡʥ ʪʵʞʵʵʣ ʘʥʭʜʘʛʯ ʭװʜʵʨ ʜʵʭ 80% ʥʴ 
ʥʵʚʪʵʨʜʵʛ ʪʦʨʥʳ  ʥװʭʥʠʡ  ʭʵʤʞʵʵ, ʤʢʤ 

ʙ). ʄ ʄ.ʇʨʦʪʦʜʲʷʢʦʥʦʚʳʥ ʢʦʵʬʬʠʮʠʝʥʪʦʦʨ 
ʪʦʜʦʨʭʦʡʣʦʭ ʘʨʛʘʯʣʘʣ; 

ʄ.ʄ.ʇʨʦʪʦʜʲʷʢʦʥʦʚʳʥ ʘʨʛʘʯʣʘʣʘʘʨ ʭװʜʨʠʡʥ 
ʭʘʪʫʫʣʛʠʡʛ ʪʦʜʦʨʭʦʡʣʦʚ (2 ʜʫʛʘʘʨ ʭװʩʥʵʛʪ). 

 ʄ.ʄ.ʇʨʦʪʦʜʲʷʢʦʥʦʚʳʥ ʭʘʪʫʫʣʛʠʡʛ 
ʢʦʵʬʬʠʮʠʝʥʪʦʦʨ ʪʦʜʦʨʭʦʡʣʦʭ ʘʨʛʘ ʥʴ  ʭװʜʵʨ 
ʙʫʪʣʘʣʪ, ʮʦʭʠʣʪʳʥ ʘʞʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪʦʦʨ 
ʪʦʜʦʨʭʦʡʣʦʛʜʜʦʛ. װתʥʠʡʛ ʜʘʨʘʘʭ ʭװʩʥʵʛʪʵʜ 
 .ʣʵʚװװʟװ

2-ʨ ʭװʩʥʵʛʪ. ʄ.ʄ.ʇʨʦʪʦʜʲʷʢʦʥʦʚʳʥ ʭʘʪʫʫʣʛʠʡʥ 
ʢʦʵʬʬʠʮʠʝʥʪ 

ʏʫʣʫʫʣʛʠʡʥ ʘʥʛʠʣʘʣ 
ʄ.ʄ.ʇʨʦʪʦʜʲʷʢʦʥʦʚʠʡʥ 

ʭʘʪʫʫʣʛʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ 

ʄʘʰ ʟᴇᴇʣᴇʥ 2-5 

ɿᴇᴇʣᴇʥ 5-10 

ɼʫʥʜʘʞ 10-15 

ʍʘʪʫʫ 15-18 

ʄʘʰ ʭʘʪʫʫ 18-20 

 

ʄ.ʄ.ʇʨʦʪʦʜʲʷʢʦʥʦʚʳʥ ʭʘʪʫʫʣʛʠʡʥ 
ʢʦʵʬʬʠʮʠʝʥʪʠʡʛ  ʜʘʨʘʘʭ ʪʦʤʴy ʦʛʦʦʨ ʪʦʜʦʨʭʦʡʣʥʦ: 
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ʕʥʜ: m-ʪʫʨʰʠʣʪʳʥ ʪʦʦ, ʰʠʨ 

H-ʪʫʫʭʘʡʛ ʫʥʘʛʘʭ ᴇʥʜᴇʨ, ʤ 

g-ʪʫʫʭʘʡʥ ʞʠʥ, ʢʛ 

n-ʫʥʘʣʪʳʥ ʪʦʦ, ʰʠʨ 

V-ʙʫʪʣʘʛʜʩʘʥ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʵʟʣʵʭװװʥ, ʩʤ3 

ʚ). ʅʫʥʪʘʛʨʘʮʳʥ ʢʦʵʬʬʠʮʠʝʥʪʦʦʨ ʪʦʜʦʨʭʦʡʣʦʭ 
ʘʨʛʘʯʣʘʣ; 

 ᴆʥᴇᴇʛʠʡʥ ʙʘʷʞʫʫʣʘʭ װʡʣʜʚʵʨʪ ʙʘʷʞʠʛʜʘʞ ʙʫʡ  
ʭװʜʨʠʡʥ ʰʠʥʞ ʯʘʥʘʨʳʛ ʙʫʶʫ ʭʘʪʫʫʣʛʠʡʛ 
ʙʘʷʞʫʫʣʘʭʜʘʘ ʪᴇʣᴇʚʣᴇʞ ʙʫʡ ʠʣװװ ʭʘʪʫʫʣʘʛ 
ʭװʜʵʨʪʵʡ ʭʘʨʴʮʫʫʣʘʥ ʥʫʥʪʘʛʣʘʣʪʳʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ  
ʫʛ ʘʨʛʘʯʣʘʣʳʛ ʘʰʠʛʣʘʥʘ.  

 ʍװʜʨʠʡʥ ʥʫʥʪʘʛʣʘʣʪʳʥ ʣʘʙʦʨʘʪʦʨʠʡʥ ʪʫʨʰʠʣʪ 
ʭʠʡʭʜʵʵ ʥʫʥʪʘʛʣʘʛʜʘʭ ʭʫʛʘʮʘʘʛ ʪʦʜʦʨʭʦʡ ʭװʨʵʵʥʜ 
ᴇᴇʨʯʠʣʞ, ʟʘʜʛʘʡ ʮʠʢʣʵʵʨ ʷʚʫʫʣʘʚ. ʊʫʨʰʠʣʪʳʛ 7 ʣ 
ʵʟʣʵʭװװʥʪʵʡ ʪʵʵʨʵʤʜ ʥʫʥʪʘʛʣʘʚ.  

 ʅʫʥʪʘʛʨʘʣʪ ʪʦʜʦʨʭʦʡʣʦʭ ʪʫʨʰʠʣʪʳʛ 
ʕʨʜʵʥʵʪʠʡʥ-ʆʚʦʦ ʦʨʜʳʥ ʙʘʨʫʫʥ ʭʦʡʜ ʭʵʩʛʠʡʥ ʟʵʩ-
ʤʦʣʠʙʜʝʥʠʡʥ ʭװʜʨʠʡʛ ʦʜʦʦʛʠʡʥ ʙʦʣʦʚʩʨʫʫʣʞ ʙʫʡ 
ʭװʜʵʨʪʵʡ ʭʘʨʴʮʫʫʣʘʥ  

ʭʠʡʚ. ʊʫʨʰʠʣʪʘʜ  ʣʘʙʦʨʘʪʦʨʠʡʥ ʄʃ-40 ʤʘʨʢʠʡʥ 
ʙᴇᴇʨᴇʥʮᴇʛʪ ʪʵʵʨʵʤ ʘʰʠʛʣʘʥ ʉɸɿ-ɸ-004/12-
ʩʪʘʥʜʘʨʪʳʥ ʜʘʛʫʫ ʛװʡʮʵʪʛʵʩʵʥ.  

 ʅʫʥʪʘʛʨʘʣʪ ʪʦʜʦʨʭʦʡʣʦʭ ʩʪʘʥʜʘʨʪ ʘʨʛʘʯʣʘʣʘʘʨ 
ʪʫʨʰʠʣʪʳʛ 7 ʢʛ ʭװʜʨʠʡʥ ʜʵʵʞʠʜ ʷʚʫʫʣʘʚ. ɼʵʵʞʠʡʛ  
1700, 1000, 300 ʤʢʤ-ʠʡʥ ʰʠʛʰװװʨʵʵʨ ʰʠʛʰʠʞ,  
ʘʥʛʠʣʘʣ ʪʫʩ ʙװʨʠʡʥ ʵʟʣʵʭ ʭʫʚʠʡʛ ʪʦʦʮʦʞ, ʛʨʘʤʤʘʘʨ 
ʠʣʵʨʭʠʡʣʵʚ.  ʅʵʛ װʝ ʰʘʪʥʳ ʥʫʥʪʘʛʣʘʣʪʘʘʩ 1000 ʛʨ 
ʜʵʵʞʠʡʛ ʘʚʯ,  ʙװʭʵʣʣʵʛʠʡʥ ʘʥʛʠʣʣʳʛ ʪʦʜʦʨʭʦʡʣʦʚ.  

 ʃʘʙʦʨʘʪʦʨʠʡʥ ʄʃ-40 ʪʵʵʨʵʤʜ  ʜʵʵʞװװʜʠʡʛ 
ʘʥʛʠʣʘʣ ʪʫʩ ʙװʨʵʵʨ ʥʴ 10, 15, 20, 25 ʤʠʥʫʪʘʘʨ 
ʥʫʥʪʘʛʣʘʥ, ʙװʪʵʵʛʜʵʭװװʥʠʡ ʰʠʨʭʵʛʣʵʣʠʡʥ 
ʙװʨʜʣʠʡʛ ʪʦʜʦʨʭʦʡʣʞ, װʨ ʜװʥʛ ʪʦʦʮʦʞ ʛʘʨʛʘʚ. 

 ʊʫʨʰʠʣʪʳʥ װʨ ʜװʥʛ ʘʰʠʛʣʘʥ, ʭʘʨʴʮʫʫʣʞ ʙʫʡ 
ʭװʜʨװװʜʠʡʥ ʥʫʥʪʘʛʨʘʮʳʥ ʢʦʵʬʬʠʮʠʝʥʪʳʛ 
ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʣʘʙʦʨʘʪʦʨʠʡʥ ʪʵʵʨʤʠʡʥ ʭʫʚʠʡʥ 
ʙװʪʵʵʤʞ, ʥʫʥʪʘʛʣʘʣʪʳʥ ᴇʛᴇʛʜʩᴇʥ ʭʫʛʘʮʘʘ ʪʫʩ 
ʙװʨʵʵʨ -0.075 ʤʤ-ʠʡʥ ʙװʭʵʣʣʵʛʠʡʥ ʘʥʛʠʣʣʳʥ 
ʘʛʫʫʣʛʳʛ ʪʦʜʦʨʭʦʡʣʞ, ʭʫʛʘʮʘʘ ʙʘ -0.075 ʤʤ-ʠʡʥ 
ʘʥʛʠʣʣʳʥ ʘʛʫʫʣʛʘ ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʣʳʛ  ʪʦʛʪʦʦʚ.  

█▲ Ȣ ♫ Ȣ  

 ʍʘʤʘʘʨʣʘʘʩ ʥʫʥʪʘʛʣʘʩʘʥ ʙװʪʵʵʛʜʵʭװװʥ ʜʵʭ -
0.075 ʤʤ-ʠʡʥ ʘʥʛʠʡʥ ʘʛʫʫʣʛʘ 65% ʙʘʡʭʘʜ ʭʘʨʛʘʣʟʘʭ 
ʪʵʵʨʤʠʡʥ ʭʫʚʠʡʥ ʙװʪʵʵʤʞʠʡʛ ʪʦʛʪʦʦʚ.   ʊʫʭʘʡʥ 
ʭװʜʨʠʡʥ ʜʵʵʞװװʜʠʡʥ ʭʘʨʴʮʘʥʛʫʡ ʥʫʥʪʘʛʨʘʣʪʳʥ 
ʢʦʵʬʬʠʮʠʝʥʪʠʡʛ (ʂʥʫʥ) ʜʘʨʘʘʭ ʪʦʤʴy ʦʛʦʦʨ 
ʪʦʜʦʨʭʦʡʣʦʚ.   

˗̎ ̔̎

▲̒ ̔̅̌́̄̅

▲̖ ̝̗́̑

Ƞ 

ʕʥʜ,(qʩʫʜʣʘʛʜ)- ʪʫʭʘʡʥ ʦʨʜʳʥ ʭװʜʨʠʡʥ ʜʵʵʞ;  

(qʭʘʨʴʮ)-ʭʘʨʴʮʫʫʣʞ ʙʫʡ ʦʨʜʳʥ ʭװʜʨʠʡʥ ʜʵʵʞ 

 ʅʫʥʪʘʛʣʘʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪ (ʂʥʫʥ)-ʘʘʨ  
ʭװʜʨʠʡʥ ʭʘʪʫʫʣʛʠʡʛ ʪʦʜʦʨʭʦʡʣʥʦ.  

 ʍװʜʨʠʡʥ ʥʫʥʪʘʛʨʘʮʥr ʢʦʵʬʬʠʮʠʝʥʪ ʥʴ  ʂʥʫʥ<1 
ʙʦʣ ʭʘʪʫʫ ʭװʜʵʨ, ʂʥʫʥ>1 ʙʦʣ ʟᴇᴇʣᴇʥ ʭװʜʵʨ  ʛʵʞ  
 .ʟʥʵװ

 ʅʫʥʪʘʛʣʘʛʜʩʘʥ ʭװʜʵʨ ʜʵʭ -0.075ʤʤ-ʠʡʥ 
ʙװʭʵʣʣʵʛʠʡʥ ʘʥʛʠʡʥ ʘʛʫʫʣʛʘ  65%  ʙʘʡʭ װʝʠʡʥ 
ʪʵʵʨʤʠʡʥ ʭʫʚʠʡʥ  ʙװʪʵʵʤʞ ʙʦʣʦʥ ʭʘʨʴʮʘʥʛʫʡ 
ʥʫʥʪʘʛʨʘʮʳʥ ʢʦʵʬʬʠʮʠʝʥʪʠʡʛ 3 ʜʫʛʘʘʨ ʭװʩʥʵʛʪʵʵʨ 
 .ʣʵʚװװʟװ

3-ʨ ʭװʩʥʵʛʪ. ʅʫʥʪʘʛʣʘʛʜʩʘʥ ʭװʜʵʨ ʜʵʭ -0.075ʤʤ-ʠʡʥ 
ʙװʭʵʣʣʵʛʠʡʥ ʘʥʛʠ ʪʵʵʨʤʠʡʥ ʭʫʚʠʡʥ  ʙװʪʵʵʤʞ ʙʘ 
ʭʘʨʴʮʘʥʛʫʡ ʥʫʥʪʘʛʨʘʮʳʥ ʢʦʵʬʬʠʮʠʝʥʪʠʡʥ ʭʘʤʘʘʨʘʣ 
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ʥ
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ʦ
ʵ
ʬ
ʬ
ʠ
ʮ
ʠ
ʝ

ʥ
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ʂ

 

ʕʪʘʣʦʥ 0.254   

ʂʈ-1 0.291 1.15 

ʂʈ-2 0.307 1.21 
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ɼ
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ʠ
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ʪ
/
ʤ
3
*
ʮ

 

ʅ
ʫ
ʥ
ʪ
ʘ
ʛ
ʨ
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ʮ
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ʥ
 

ʢ
ʦ
ʵ
ʬ
ʬ
ʠ
ʮ
ʠ
ʝ

ʥ
ʪ
,
 
ʂ

 

ʂʈ-3 0.278 1.10 

ʂʈ-4 0.313 1.23 

ʂʈ-5 0.311 1.23 

ʂʈ-6 0.261 1.03 

ʂʈ-7 0.249 0.98 

ʂʈ-8 0.244 0.96 

ʂʈ-9 0.241 0.95 

ʂʈ-10 0.327 1.29 

ʂʈ-11 0.268 1.06 

ʂʈ-12 0.219 0.86 

ʂʈ-13 0.269 1.06 

ʂʈ-14 0.252 1.00 

ʂʈ-15 0.278 1.10 

ʂʈ-16 0.241 0.95 

ʂʈ-17 0.276 1.09 

ʂʈ-18 0.263 1.04 

ʂʈ-19 0.285 1.12 

ʂʈ-20 0.246 0.97 

ʂʈ-21 0.364 1.44 

ʂʈ-22 0.243 0.96 
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ʘ
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ʥ
 

ʢ
ʦ
ʵ
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ʥ
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ʂ

 

ʂʈ-23 0.260 1.03 

ʂʈ-24 0.295 1.16 

ʂʈ-25 0.336 1.33 

ʂʈ-26 0.261 1.03 

ʂʈ-27 0.249 0.98 

ʂʈ-28 0.350 1.38 

ʂʈ-29 0.299 1.18 

ʂʈ-30 0.335 1.32 

ʂʈ-31 0.358 1.41 

ʂʈ-32 0.354 1.40 

ʂʈ-33 0.341 1.35 

 

 ʊʫʨʰʠʣʪʳʥ װʨ ʜװʥʛʵʵʨ ɹʦʥʜʳʥ ʘʨʛʘʯʣʘʣʘʘʨ 
ʪʦʜʦʨʭʦʡʣʩʦʥ ʥʠʡʪ ʭװʜʨʠʡʥ ʜʵʵʞʠʡʥ 69.7% ʥʴ 
ʜʫʥʜʘʞ, 30.3% ʥʴ ʭʘʪʫʫ, ʇʨʦʪʦʜʲʷʢʦʥʦʚʳʥ 
ʘʨʛʘʯʣʘʣʘʘʨ 22.6% ʥʴ ʟᴇᴇʣᴇʥ, 74.4% ʥʴ ʜʫʥʜʘʞ 
ʭʘʪʫʫʣʘʛʪʘʡ, ʭʘʨʠʥ ʥʫʥʪʘʛʣʘʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪʦʦʨ 
ʪʦʜʦʨʭʦʡʣʦʭʦʜ  72.7% ʥʴ ʜʫʥʜʘʞ, 27.3% ʥʴ ʭʘʪʫʫ 
ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʚ.    

 ɻʫʨʚʘʥ ʘʨʛʘʯʣʘʣʘʘʨ ʪʦʜʦʨʭʦʡʣʩʦʥ ʭװʜʨʠʡʥ 
ʭʘʪʫʫʣʛʠʡʥ  ʭʘʨʴʮʫʫʣʘʣʪʳʛ 4-ʨ ʭװʩʥʵʛʪʵʜ װʟװװʣʵʚ.

 

4-ʨ ʭװʩʥʵʛʪ. ɹʦʥʜʳʥ ʠʥʜʝʢʩ , ʄ.ʄ.ʇʨʦʪʦʜʲʷʢʦʥʦʚʳʥ ʭʘʪʫʫʣʛʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ , ʥʫʥʪʘʛʨʘʮʳʥ ʢʦʵʬʬʠʮʠʝʥʪʦʦʨ ʭװʜʨʠʡʥ 
ʭʘʪʫʫʣʛʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʭʘʨʴʮʫʫʣʘʣʪ 

ˉ 
ɼʵʵʞʠʡʥ  

ʞʠʥ, ʢʛ 

 ʀʣ ʫʫʨʭʘʡʥ 

ʪװʚʰʠʥ, ʤ 

ɹʦʥʜʳʥ ʠʥʜʝʢʩ, 

ʢʚʪ*ʯ/ʪ 

ʇʨʦʪʦʜʲʷʢʦʥʦʚʘʛʠʡʥ 

 ʢʦʵʬ, f  

ʅʫʥʪʘʛʨʘʮʳʥ 

 ʢʦʵʬ, ʂ 

ʂʈ-1 29 1340 12.22   1.15 

ʂʈ-2 26 1340 13.62   1.21 

ʂʈ-3 24 1325 13.39 7.1 1.10 

ʂʈ-4 22 1325 14.81 8.1 1.23 

ʂʈ-5 26 1325 13.08 11.6 1.23 

ʂʈ-6 26 1325 15.75 13.2 1.03 

ʂʈ-7 30 1310 14.93 10.6 0.98 

ʂʈ-8 31 1310 13.44 10.4 0.96 

ʂʈ-9 32 1310 14.14 10.3 0.95 

ʂʈ-10 23 1310 12.71 11.4 1.29 

ʂʈ-11 31 1310 13.47 12.2 1.06 

ʂʈ-12 29 1295 11.28 11.6 0.86 

ʂʈ-13 32 1295 15.03 11.4 1.06 

ʂʈ-14 32 1295 15.63 12.8 1.00 

ʂʈ-15 31 1295 12.05 11.9 1.10 

ʂʈ-16 30 1295 12.31 10.7 0.95 

ʂʈ-17 30 1295 15.15 10.4 1.09 

ʂʈ-18 31 1280 14.18 11.7 1.04 

ʂʈ-19 30 1280 13.12 12.0 1.12 

ʂʈ-20 30 1280 13.50 11.3 0.97 

ʂʈ-21 30 1280 12.60 10.1 1.44 

ʂʈ-22 30 1280 13.58 9.7 0.96 

ʂʈ-23 29 1280 13.49 10.3 1.03 

ʂʈ-24 30 1280 15.57 11.2 1.16 
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ˉ 
ɼʵʵʞʠʡʥ  

ʞʠʥ, ʢʛ 

 ʀʣ ʫʫʨʭʘʡʥ 

ʪװʚʰʠʥ, ʤ 

ɹʦʥʜʳʥ ʠʥʜʝʢʩ, 

ʢʚʪ*ʯ/ʪ 

ʇʨʦʪʦʜʲʷʢʦʥʦʚʘʛʠʡʥ 

 ʢʦʵʬ, f  

ʅʫʥʪʘʛʨʘʮʳʥ 

 ʢʦʵʬ, ʂ 

ʂʈ-25 30 1265 13.82 12.6 1.33 

ʂʈ-26 30 1265 14.57 11.5 1.03 

ʂʈ-27 30 1265 12.36 11.7 0.98 

ʂʈ-28 30 1265 12.63 9.7 1.38 

ʂʈ-29 30 1250 12.89 8.0 1.18 

ʂʈ-30 30 1265 11.51 9.5 1.32 

ʂʈ-31 30 1265 12.14 11.8 1.41 

ʂʈ-32 30 1250 11.47 9.2 1.40 

ʂʈ-33 30 1250 11.97 10.3 1.35 

ɼʵʵʞװװʜʠʡʥ ʭʫʚʴʜ ʠʣ ʫʫʨʭʘʡʥ ʪװʚʰʥװװʜʵʜ 
ʭʘʪʫʫʣʘʛ ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ ʪʘʨʭʘʣʪʪʘʡ ʥʴ ɹʦʥʜʳʥ 
ʘʞʣʳʥ ʠʥʜʝʢʩ 11.28-15.75ʢɺʪ*ʮ/ʪ, 

ʇʨʦʪʦʜʲʷʢʦʥʦʚʳʥ ʭʘʪʫʫʣʛʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʦʦʨ 
7.14-13.17 ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʘʡʛʘʘʛʘʘʩ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ 
(1 -ʨ ʟʫʨʘʛ).

1-ʨ ʟʫʨʘʛ. ʀʣ ʫʫʨʭʘʡʥ ʪװʚʰʠʥʛװװʜʠʡʥ ʭװʜʨʠʡʥ ʭʘʪʫʫʣʛʠʡʥ ɹʦʥʜʳʥ ʘʞʣʳʥ ʠʥʜʝʢʩ ʙʘ ʇʨʦʪʦʜʲʷʢʦʥʦʚʳʥ ʭʘʪʫʫʣʛʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʦʦʨ 

ʪʦʜʦʨʭʦʡʣʞ  ʭʘʨʴʮʫʫʣʩʘʥ װʟװװʣʵʣʪ 

ɼʵʵʨʭ 3 ᴇᴇʨ ʘʨʛʘʯʣʘʣʘʘʨ ʭʠʡʛʜʩʵʥ ʣʘʙʦʨʘʪʦʨʠʡʥ 
ʪʫʨʰʠʣʪʫʫʜʳʥ װʨ ʜװʥʜ ɹʦʥʜʳʥ ʘʞʣʳʥ ʠʥʜʝʢʩ 
ʙʦʣʦʥ ʇʨʦʪʦʜʲʷʢʦʥʦʚʳʥ ʢʦʵʬʬʠʮʠʝʥʪ ʭʦʦʨʦʥʜʳʥ 

 ʢʦʨʨʝʣʷʮʠ ʩʫʣ - 0.216 (2-ʨ ʟʫʨʘʛ), ʭװʜʨʠʡʥ 
ʥʫʥʪʘʛʨʘʮʳʥ ʢʦʵʬʬʠʮʠʝʥʪʪʦʡ ʫʨʚʫʫ ʙʫʶʫ 
ʢʦʨʨʝʣʷʮʠʡʥ ʭʘʤʘʘʨʘʣ ʥʴ - 0.343 ʙʘʡʥʘ (2-ʨ ʟʫʨʘʛ). 

2-ʨ ʟʫʨʘʛ. ɹʦʥʜʳʥ ʘʞʣʳʥ ʠʥʜʝʢʩ, ʥʫʥʪʘʛʨʘʮʳʥ ʢʦʵʬʬʠʮʠʝʥʪ 

ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʘʣ 

ʇʨʦʪʦʜʲʷʢʦʥʦʚʳʥ ʢʦʵʬʬʠʮʠʝʥʪ ʙʦʣʦʥ ʭװʜʨʠʡʥ 
ʥʫʥʪʘʛʨʘʮ ʭʦʦʨʦʥʜʳʥ ʢʦʨʨʝʣʷʮʠ ʫʨʚʫʫ - 0.226 
ʭʘʤʘʘʨʘʣʪʘʡ (3-ʨ ʟʫʨʘʛ). 

3-ʨ ʟʫʨʘʛ. ʇʨʦʪʦʜʲʷʢʦʥʦʚʳʥ ʢʦʵʬʬʠʮʠʝʥʪ, ɹʦʥʜʳʥ ʘʞʣʳʥ 

ʠʥʜʝʢʩ ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʘʣ
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ʉʫʜʘʣʛʘʘʛʘʘʨ ɹʦʥʜʳʥ ʘʞʣʳʥ ʠʥʜʝʢʩ, 
ʇʨʦʪʦʜʲʷʢʦʥʦʚʳʥ ʢʦʵʬʬʠʮʠʝʥʪ ʭʦʦʨʦʥʜʳʥ  
ʭʘʤʘʘʨʘʣ ʩʫʣ ʙʦʣʦʚʯ ʰʫʫʜ, ʥʫʥʪʘʛʨʘʣʪʳʥ 
ʢʦʵʬʬʠʮʠʝʥʪʪʦʡ ʫʨʚʫʫ ʭʘʤʘʘʨʘʣʪʘʡ ʛʘʨʯ ʙʘʡʥʘ. 
 ʜʨʠʡʥ ʭʘʪʫʫʣʘʛ ᴇʩᴇʭᴇʜ ʪʵʵʨʤʠʡʥ ʭʫʚʠʡʥװʥʵʵʩ ʭװת
ʙװʪʵʵʤʞ ʙʫʫʨʯ ʙʘʡʛʘʘ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ (4 -ʨ 
ʟʫʨʘʛ). 

4 -ʨ ʟʫʨʘʛ. ʅʫʥʪʘʛʨʘʮʳʥ ʙʘ ʇʨʦʪʦʜʲʷʢʦʥʦʚʳʥ ʢʦʵʬʬʠʮʠʝʥʪ 

ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʘʣ 

 ɹʦʥʜʳʥ ʘʞʣʳʥ ʠʥʜʝʢʩ ʥʴ ʭװʜʨʠʡʥ ʙװʭʵʣʣʵʛ 
ʙʘʛʘʩʘʭ װʝʜ װʟװװʣʵʭ ʵʩʵʨʛװװʮʣʠʡʥ ʠʣʵʨʭʠʡʣʵʣ ʙʘ 
ʭװʜʨʠʡʥ ʭʘʪʫʫʣʛʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ װʥʵʣʛʵʵ ʙʦʣʦʭ ʥʴ 
ʩʫʜʘʣʛʘʘʥʳ  װʨ ʜװʥʛʠʡʥ ʭʘʤʘʘʨʣʘʘʩ ʭʘʨʘʛʜʘʞ 
ʙʘʡʥʘ.  

 ʍװʜʨʠʡʥ ʥʫʥʪʘʛʨʘʣʪ ʙʘ ʭʫʚʠʡʥ ʙװʪʵʵʤʞ ʥʴ 
ʘʥʭʜʘʛʯ ʭװʜʨʵʵʩ ʵʮʩʠʡʥ ʙװʪʵʵʛʜʵʭװװʥ ʙʦʣʪʦʣ 
ʭװʜʨʠʡʥ ʙװʭʵʣʣʵʛʠʡʛ ʙʘʛʘʩʛʘʭʘʜ ʟʘʨʮʫʫʣʘʛʜʘʭ 
ʵʥʝʨʛʠʡʥ װʟװװʣʵʣʪ ʙʦʣʜʦʛ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ, װװʛʵʵʨ 
ɹʦʥʜʳʥ ʘʞʣʳʥ ʠʥʜʝʢʩʠʡʛ ʫʨʴʜʯʠʣʘʥ ʪʘʘʤʘʛʣʘʞ 
ʙʦʣʥʦ. 

ɼװʛʥʵʣʪ 

1. ɹʦʥʜʳʥ ʘʞʣʳʥ ʠʥʜʝʢʩʵʵʨ ʠʣ ʫʫʨʭʘʡʥ ʭװʜʨʠʡʥ 
ʭʘʪʫʫʣʛʠʡʥ ʪʘʨʭʮʛr ʪʦʜʦʨʭʦʡʣʩʥʦʦʨ ᴇʨᴇʤʜʣᴇʛ 
ʪʵʩʵʣʛʵʵʥʠʡ ʘʞʣʳʥ ʟʘʨʜʣʳʛ ʫʨʴʜʯʠʣʘʥ 
ʪʦʦʮʦʦʣʦʭ ʙʦʣʦʤʞʪʦʡʛʦʦʩ ʛʘʜʥʘ ʙʘʷʞʫʫʣʘʭ 

 ʜʨʠʡʛװʜʵʨ ʙʵʣʪʛʵʭ ʜʘʤʞʣʘʛʘʜ  ʭװʡʣʜʚʵʨʠʡʥ ʭװ
ʭʘʪʫʫʣʛʘʘʨ ʥʴ ʜʫʥʜʘʞʣʘʩʥʘʘʨ ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʟʘʨʮʫʫʣʘʭ ʵʥʝʨʛʠʡʥ 
ʭɻ ʣʙʵʣʟʣʠʡʛ ʙʘʛʘʩʛʘʞ, ʟʘʨʮʫʫʣʘʣʪʳʛ ʪʦʛʪʤʦʣ 
ʙʘʡʣʛʘʭ, ʙʘʷʞʫʫʣʘʭ ʪʝʭʥʦʣʦʛʠʡʥ ʧʨʦʮʝʩʩʳʛ 
ʞʠʛʜ ʭʵʚʠʡʥ ʷʚʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ. 

2. ɹʦʥʜʳʥ ʘʞʣʳʥ ʠʥʜʝʢʩ ʙʘ 
ʄ.ʄ.ʇʨʦʜʦʪʲʷʢʦʥʦʚʳʥ ʢʦʵʬʬʠʮʠʝʥʪ 
ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʣʳʛ ʪʦʜʦʨʭʦʡʣʩʥʦʦʨ ʮʘʘʰʠʜ 
ʙʠʡ ʙʦʣʦʭ ʭװʜʨʠʡʥ ʭʘʪʫʫʣʛʠʡʛ ʜʫʥʜʘʞʣʘʭ 
ʭʫʛʘʮʘʘʥʳ ʭʦʮʨʦʛʜʣʳʛ ʙʘʛʘʩʛʘʞ, װʨ ʜװʥʛ 
ʰʫʫʨʭʘʡ ʛʘʨʛʘʞ, װʥʵʣʵʭ ʙʦʣʦʤʞʠʡʛ ʙװʨʜװװʣʞ 
ʙʘʡʥʘ. 
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 ʎɸɻɸɸʅ ʉʋɺɸʈɻʓʅ ɿʕʉ-ʄʆʃʀɹɼɽʅʀʁ ʆʈɼʓʅ ɿʕʉʀʁʅ 

ʀʉʕʃɼʉʕʅ ʍתɼʈʀʁɻ ʌʃʆʊɸʎʀʁʅ ɸʈɻɸɸʈ ɹɸʗɾʋʋʃɸʍ 

ʊɽʍʅʆʃʆɻʀʁʅ ʉʋɼɸʃɻɸɸ 
ʀʣʪʛʵʛʯ: ʉ. ʍʘʪʘʥʙʘʘʪʘʨ, ʎ. ʍʘʞʠʜʤʘʘ1, 

ʋʜʠʨʜʘʛʯ: ɼ.ɼʘʣʘʡʮʵʮʵʛ2 
1 ʐʋʊʀʉ, ɻʋʋʉ, ɸʄɹʊ-ʠʡʥ ʦʶʫʪʘʥ 

2 ʐʋʊʀʉ, ɻʋʋʉ, ʕɹʀʉ-ʳʥ ʙʘʛʰ 
ʀ-ʤʘʡʣ ʭʘʷʛ: dalaitsetseg@must.edu.mn; 

 
ʍʫʨʘʘʥʛʫʡ - ɸʣʠʚʘʘ ʫʫʣ ʫʫʨʭʘʡʥ Ϯʡʣʜʚʵʨʣʵʣ ʙʦʣʦʥ ʪϺʩʣʠʡʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ Ϯʨ ʘʰʛʠʡʛ ʜʵʵʰʣϮϮʣʵʭ ʛʦʣ Ϯʥʜʵʩ ʥʴ 

ʪʫʭʘʡʥ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʛ ʙʦʣʦʚʩʨʫʫʣʘʭ ʪʝʭʥʦʣʦʛʠʡʥ ʛʦʨʠʤ, ʩʭʝʤʠʡʛ ʟϺʚ ʦʥʦʚʯʠʣʞ ʪʝʭʥʦʣʦʛʠʡʥ 

ϮʟϮϮʣʵʣʪϮϮʜʠʡʛ ʥʵʤʵʛʜϮϮʣʵʭ ʁ ʤ. ϭϮʥʠʡ ʪʫʣʜ ʣʘʙʦʨʘʪʦʨʠʡʥ ʙʦʣʦʥ ʭʘʛʘʩ Ϯʡʣʜʚʵʨʣʵʣʠʡʥ ʪϮʚʰʠʥʜ ʪʝʭʥʦʣʦʛʠʡʥ 

ʪʫʨʰʠʣʪ ʩʫʜʘʣʛʘʘ ʭʠʡʛʜʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣʜʦʛ. ɹʘʡʛʘʣʠʡʥ ʙʘʷʣʛʠʡʛ ʟϮʡ ʟʦʭʠʩʪʦʡ ʙϮʨʵʥ ʘʰʠʛʣʘʭ ϮϮʜʥʵʵʩ 

ʟʵʩ ʘʚʘʣʪʘʜ ʰʫʫʜ ʥϺʣϺϺʣϺʭ ʫʫʩʤʘʣ ʜʘʭʴ ʘʰʠʛʛϮʡ ʭʦʣʴʮʫʫʜʳʛ ʟʘʡʣʫʫʣʘʭ, ʤʝʪʘʣʣ ʘʚʘʣʪʳʛ ʠʣϮϮ ʥʵʤʵʛʜϮϮʣʵʭ, 

ϺʥʜϺʨ ʜϮʥʪʵʡ ʫʨʚʘʣʞʠʡʥ ʭʵʨʵʛʣʵʵʛ ʙʘʛʘʩʛʘʭ ʟʵʨʵʛ ʩʫʜʘʣʛʘʘʥʫʫʜ ʭʠʡʛʜʵʞ ʙʘʡʥʘ. ʕʥʵʭϮϮ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʘʘʨ 

ʎʘʛʘʘʥ ʩʫʚʘʨʛʳʥ ʟʵʩ ʤʦʣʠʙʜʝʥ r ʦʨʜʳʥ ʠʩʵʣʜʩʵʥ ʭϮʜʨʠʡʛ ʩʦʥʛʦʤʦʣ Ϯʡʣʯʠʣʛʵʵʪʵʡ ʫʨʚʘʣʞʫʫʜ ʘʰʠʛʣʘʥ 

ʬʣʦʪʘʮʠʡʥ ʘʨʛʘʘʨ ʙʘʷʞʫʫʣʘʥ ʭʘʤʛʠʡʥ ϺʥʜϺʨ ʘʛʫʫʣʛʘ ʙʦʣʦʥ ʤʝʪʘʣʣ ʘʚʘʣʪʪʘʡ, ʪʘʚʘʘʨʳʥ ʙϮʪʵʵʛʜʵʭϮϮʥʠʡʛ 

ʛʘʨʛʘʥ ʘʚʘʭ ʦʥʦʚʯʪʦʡ ʛʦʨʠʤʳʛ ʩʦʥʛʦʭ ʙʦʣʦʤʞʠʡʛ ʵʨʵʣʭʠʡʣʩʵʥ ʙʦʣʥʦ. 

ʊϮʨʭϮϮʨ Ϯʛ: ʠʩʵʣʜʩʵʥ ʭϮʜʵʨ ʤʝʪʘʣʣ ʘʚʘʣʪ, ʬʣʦʪʘʮʠ, ʩʦʥʛʦʤʦʣ ʫʨʚʘʣʞ, ʩʫʣʴʬʠʜʞʫʫʣʘʣʪ

I.  ʋɼʀʈʊɻɸʃ 

 ɼʵʣʭʠʡʥ ʵʜʠʡʥ ʟʘʩʘʛʪ ʭᴇʛʞʠʣ ʮʵʮʵʛʣʵʣʪʠʡʥ 
ʭᴇʰװװʨʵʛ ʙʦʣʦʭ ʦʙʲʝʢʪ ʥʴ ʫʫʣ ʫʫʨʭʘʡʥ װʡʣʜʚʵʨʣʵʣ 
ʦʨʜʦʛ. ʀʡʤʵʵʩ ʩʫʜʣʘʘʯʠʜ ʠʥʞʝʥʝʨװװʜ ʙʘʡʥʛʳʥ 
ʵʨʵʣ ʭʘʡʛʫʫʣ, ʩʫʜʘʣʛʘʘ ʰʠʥʞʠʣʛʵʵʥʠʡ ʘʞʣʳʛ 
ʛװʡʮʵʪʛʵʞ ʠʨʩʵʵʨ ʙʘʡʥʘ. ʄʦʥʛʦʣ ʫʣʩʘʜ ʟʵʩ 
ʧʦʨʬʠʨʳʥ ʪʦʤʦʦʭʦʥʜ ʪʦʦʮʦʛʜʦʭ ʕʨʜʵʥʵʪʠʡʥ-
ʆʚʦʦ, ʆʶʫ ʪʦʣʛʦʡ, ʎʘʛʘʘʥ ʩʫʚʘʨʛʘ ʦʨʜʫʫʜ ʙʘʡʜʘʛ. 
ɿʵʩʠʡʥ ʭװʜʵʨ, ʟʵʩ ʘʛʫʫʣʩʘʥ ʙʘʷʞʤʘʣʳʛ 
ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʡʥ ʘʨʛʘʘʨ ʙʦʣʦʚʩʨʫʫʣʘʭ  ʪʝʭʥʠʢï
ʪʝʭʥʦʣʦʛʠʡʥ ʜʵʚʰʠʣ, ʟʵʩ-ʧʦʨʬʠʨʠʡʥ ʭװʜʨʠʡʛ 
ʙʦʣʦʚʩʨʫʫʣʜʘʛ ʦʨʯʠʥ װʝʠʡʥ ᴇʥʜᴇʨ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ 
ʙʘʷʞʫʫʣʘʭ ʬʘʙʨʠʢʫʫʜʳʥ ʜʵʣʭʠʡʥ ʧʨʘʢʪʠʢ, 
ʪʵʜʛʵʵʨʠʡʥ ʪʝʭʥʠʢʠʡʥ ʰʠʡʜʣװװʜ ʥʴ  ʎʘʛʘʘʥ 
ʩʫʚʘʨʛʳʥ ʦʨʜʳʥ  ʠʩʵʣʜʩʵʥ ʙʦʣʦʥ ʩʫʣʴʬʠʜʳʥ 
ʭװʜʨʠʡʛ ʦʣʙʦʨʣʦʥ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʪʦʜʦʨʭʦʡ 
ʪᴇʩᴇᴇʣᴇʣ ʙʫʡ ʙʦʣʛʦʦʜ ʙʘʡʥʘ. 

 ʄʦʥʛʦʣ ʫʣʩʳʥ  ʪʫʣʛʘʤʜʘʞ ʙʫʡ ʘʩʫʫʜʘʣ ʥʴ 
ʎʘʛʘʘʥ ʩʫʚʘʨʛʘ, ʆʶʫ ʪʦʣʛʦʡ ʟʵʨʵʛ ʪʦʤʦʦʭʦʥ 
ʫʫʨʭʘʡʜ ʤʝʪʘʣʣ ʘʚʘʣʪ ᴇʥʜᴇʨ ʭʫʚʴʪʘʡ ʙʦʣʦʚʯ 
ʩʦʥʛʦʛʜʤʦʣ ʫʨʚʘʣʞ ʭʵʨʵʛʣʵʜʵʛʛװʡ ʫʣʤʘʘʩ ʫʨʩʛʘʣ 
ʟʘʨʜʘʣ ᴇʥʜᴇʨ ʭʫʚʴʪʘʡ ʛʘʨʯ ʙʘʡʛʘʘ ʥʴ ʙʠʜʥʠʡ 
ʘʩʫʫʜʘʣ ʶʤʘʘ. 

 ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʘʘʨ ʎʘʛʘʘʥ ʩʫʚʘʨʛʳʥ ʟʵʩ 
ʤʦʣʠʙʜʝʥʳ ʦʨʜʳʥ ʠʩʵʣʜʩʵʥ ʭװʜʵʨʪ ʩʦʥʛʦʤʦʣ 
 ʡʣʯʠʣʛʵʵʪʵʡ ʫʨʚʘʣʞʫʫʜʳʛ ʪʫʨʰʠʞ ʠʩʵʣʜʩʵʥװ
ʟʵʩʠʡʥ ʵʨʜʩʠʡʥ ʙʘʷʞʠʛʜʘʭ ʯʘʥʘʨʳʛ ʪʦʜʦʨʭʦʡʣʞ 
ʤʝʪʘʣʣ ʘʚʘʣʪʳʛ ᴇʩʛᴇʭ ʙʦʣʦʤʞʠʡʛ ʩʫʜʘʣʩʘʥ.  

II.  ɸɾʃʓʅ תʅɼʕʉʃʕʃ 

 ʄʦʥʛʦʣ ʫʣʩʘʜ ʟʵʩ ʧʦʨʬʠʨʳʥ ʪʦʤʦʦʭʦʥʜ 
ʪʦʦʮʦʛʜʦʭ ʕʨʜʵʥʵʪʠʡʥ-ʆʚʦʦ, ʆʶʫ ʪʦʣʛʦʡ, ʎʘʛʘʘʥ 
ʩʫʚʨʘʛʘ ʦʨʜʫʫʜ ʙʘʡʜʘʛ. ʆʨʜ ʥʴ װʡʣʜʚʵʨʣʵʣʠʡʥ 
ʩʦʥʠʨʭʦʣ ʪʘʪʘʭ ʠʩʵʣʜʩʵʥ ʙʘ ʘʥʭʜʘʛʯ ʭװʜʨʠʡʥ 2 
ʙװʩʪʵʡ. ʀʩʵʣʜʩʵʥ ʙװʩʵʵʩ ʘʥʭʜʘʛʯ ʭװʜʨʠʡʥ ʙװʩ ʨʫʫ 
ʘʘʞʠʤ ʰʠʣʞʠʥʵ. ʆʨʜʦʜ ʪʦʛʪʦʦʛʜʩʦʥ ʭװʜʨʠʡʥ 
ʵʨʜʩʠʡʛ ʪʦʦʯʚʦʣ: ʘʥʭʜʘʛʯ ʭװʜʨʠʡʥ ʵʨʜʩװװʜ - 
ʭʘʣʴʢʦʧʠʨʠʪ, ʙʦʨʥʠʪ, ʪʝʥʥʘʥʪʠʪ, ʪʝʪʨʘʵʜʨʠʪ, 
ʵʥʘʨʛʠʪ, ʤʦʣʠʙʜʝʥʠʪ, ʛʘʣʝʥʠʪ, ʩʬʘʣʝʨʠʪ, 
ʙʘʟʦʚʠʩʤʫʪʠʥ,  ʧʠʨʠʪ, ʘʨʩʝʥʦʧʠʨʠʪ, ʧʠʨʨʦʪʠʥ, 
ʤʘʨʢʘʟʠʪ, ʤʘʛʥʝʪʠʪ, ʤʘʨʪʠʪ, ʠʣʴʤʝʥʠʪ, 

ʪʠʪʘʥʦʤʘʛʥʝʪʠʪ, ʛʝʤʘʪʠʪ, ʤᴇʥʛᴇ, ʘʣʪ, ʢʘʣʘʚʝʨʠʪ,  
ʭʦʸʨʜʦʛʯ ʭװʜʨʠʡʥ ʵʨʜʩװװʜ ï ʭʘʣʴʢʦʟʠʥ, ʢʦʚʝʣʣʠʥ, 
ʤʘʣʘʭʠʪ.  

 ɿʵʩʠʡʥ ʠʩʵʣʜʩʵʥ ʭװʜʨʠʡʛ ʬʣʦʪʘʮʠʡʥ ʘʨʛʘʘʨ 
ʙʘʷʞʫʫʣʘʭ ʪʝʭʥʦʣʦʛʠ ʵʨʪʥʵʵʩ ʭʵʨʵʛʣʵʛʜʵʞ ʠʨʩʵʥ 
ʙʦʣʦʚʯ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʨ ʘʰʠʛ ʙʘʛʘʪʘʡ, 
ʪʝʭʥʦʣʦʛʠʡʥ װʥʜʩʵʥ װʟװװʣʵʣʪװװʜ ʩʫʣʴʬʠʜʠʡʥ 
ʭװʜʵʨʪʵʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʥʵʣʵʵʜ ʜʦʦʛʫʫʨ ʙʘʡʜʘʛ 
ʙʦʣʦʭʦʦʨ ʠʭʵʥʭʜʵʵ ʟʵʩʠʡʥ ʘʛʫʫʣʛʘ, ʥʘʡʨʣʘʛʘʘʩ 
ʭʘʤʘʘʨʫʫʣʘʥ ʫʫʩʛʘʣʪʳʥ ʘʨʛʘʘʨ ʤʝʪʘʣʣʳʛ ʷʣʛʘʥ ʘʚʘʭ 
ʵʩʚʵʣ ʘʰʠʛʣʘʣʪʳʥ ʙʫʩ ʭװʜʨʠʡʥ ʦʚʦʦʣʛʦ װװʩʛʵʥ 
ʦʨʭʠʜʦʛ. 

 ɿʵʩ ʧʦʨʬʠʨʳʥ ʪᴇʨʣʠʡʥ ʦʨʜʳʥ ʩʫʣʴʬʠʜʳʥ 
ʭװʜʨʠʡʛ ʜʵʣʭʠʡʥ ʧʨʘʢʪʠʢʪ ʬʣʦʪʘʮʠʡʥ ʘʨʛʘʘʨ 
ʙʘʷʞʫʫʣʜʘʛ ʙʘ ʪʫʭʘʡʥ ʦʨʜʳʥ ʭװʜʨʠʡʥ ʰʠʥʞ 
ʯʘʥʘʨʪʘʡ ʫʷʣʜʘʥ ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠ, ʪʝʭʥʦʣʦʛʠʡʥ 
ʩʭʝʤʠʡʛ ʪʦʜʦʨʭʦʡʣʜʦʛ ʙʦʣ ʟʵʩʠʡʥ ʠʩʵʣʜʩʵʥ 
ʭװʜʨʠʡʥ ʭʫʚʴʜ L-SX-EW ʪʝʭʥʦʣʦʛʠʦʨ ʙʫʶʫ 
ʋʫʩʛʘʣʪ-ʍʘʥʜʣʘʣʪ-ʎʘʭʠʣʛʘʘʥ ʭʠʤʠ ʛʵʩʵʥ 
ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʡʥ ʘʨʛʘʘʨ ʟʵʩʠʡʛ ʠʦʥʳ ʪװʚʰʠʥʜ 
ʷʣʛʘʥ ʘʚʜʘʛ ʪʝʭʥʦʣʦʛʠ ʪװʛʵʵʤʵʣ ʘʰʠʛʣʘʛʜʜʘʛ.  

 ʌʣʦʪʘʮʠʡʥ ʧʨʦʮʝʩʩ ʥʴ ʷʣʛʘʥ ʭʫʚʘʘʞ ʙʘʡʛʘʘ 
ʵʨʜʩװװʜʠʡʥ ʵʛʵʣ ʭʵʩʛװװʜʠʡʥ ʛʘʜʘʨʛʫʫʛʠʡʥ ʬʠʟʠʢ 
ʭʠʤʠʡʥ ʰʠʥʞʠʡʥ ʷʣʛʘʘ ʙʫʶʫ ʵʨʜʩװװʜʠʡʥ ʫʩʘʥʜ 
ʥʦʨʦʭ ʙʘ ʫʨʚʘʣʞ ʙʦʣʦʥ ʭʠʡʥ ʙᴇʤʙᴇʣᴇʛʪʵʡ ʭʘʨʠʣʮʘʥ 
 ʥʜʵʩʣʵʛʜʵʥװ ʡʣʯʣʵʣʮʵʭ ʯʘʜʚʘʨʳʥ ʷʣʛʘʘʥ ʜʵʵʨװ
ʷʚʘʛʜʜʘʛ. ʕʜʛʵʵʨ ʷʣʛʘʘʥʳ ʫʣʤʘʘʩ ʟʘʨʠʤ ʵʨʜʩװװʜʠʡʥ 
ʵʛʵʣ ʭʵʩʛװװʜ ʘʛʘʘʨʳʥ ʙᴇʤʙᴇʣʛʠʡʥ ʛʘʜʘʨʛʫʫʜ 
ʥʘʘʣʜʘʞ, ʟʘʨʠʤ ʥʴ ʙᴇʤʙᴇʣʛʠʡʥ ʛʘʜʘʨʛʫʫʜ 
ʥʘʘʣʜʜʘʛʛװʡ. ʋʯʠʨ ʥʴ ʫʩʘʥʜ ʩʘʡʥ ʫʫʩʜʘʛ ʵʨʜʩװװʜ ʥʴ 
ʘʛʘʘʨʳʥ ʙᴇʤʙᴇʣᴇʛʪ ʙʵʭʣʵʛʜʵʭʛװʡʛʵʵʨ ʬʣʦʪʤʘʰʠʥʳ 
ʢʘʤʝʨʪ װʣʜʵʥ ʢʘʤʝʨʳʥ ʙװʪʵʵʛʜʵʭװװʥ ʙʦʣʦʥ 
ʟʘʡʣʫʫʣʘʛʜʜʘʛ.  

 ɿʵʩʠʡʥ ʠʩʵʣʜʩʵʥ ʭװʜʨʠʡʛ ʙװʨʜװװʣʵʛʯ 
ʵʨʜʩװװʜʵʵʩ ʤʘʣʘʭʠʪ ʥʴ ʠʭʵʜ ʪװʛʵʵʤʵʣ ʪʦʭʠʦʣʜʜʦʛ. 
ʄʘʣʘʭʠʪ ʥʴ ʦʶʫ ʥʦʛʦʦʥ ᴇʥʛᴇʪʵʡ, ʟʵʩ ʧʦʨʬʠʨʳʥ 
ʦʨʜʳʥ ʠʩʵʣʜʵʣʪʠʡʥ ʙװʩʵʜ ʪʘʘʨʘʣʜʜʘʛ, 3.5-4 
ʭʘʪʫʫʣʘʛʪʘʡ, ʭʫʚʠʡʥ ʞʠʥ ʥʴ 3.9-4.1ʛʨ/ʩʤ3 ʙʘʡʜʘʛ.  

 ʊʝʭʥʦʣʦʛʠʡʥ ʧʨʦʮʝʩʩʪ ʪʫʣʛʘʤʜʩʘʥ ʘʩʫʫʜʣʳʛ 
ʰʠʡʜʵʞ, ʦʥʦʚʯʪʦʡ ʛʦʨʠʤʳʛ ʙʦʣʦʚʩʨʫʫʣʘʭʳʥ ʪʫʣʜ 
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ɸʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʙʘʷʞʫʫʣʘʣʪ, ʙʦʣʦʚʩʨʫʫʣʘʣʪ 

39 

 

ʠʩʵʣʜʩʵʥ ʭװʜʨʠʡʛ ʬʣʦʪʘʮʠʡʥ ʘʨʛʘʘʨ ʙʘʷʞʫʫʣʘʭ 
ʪʫʨʰʠʣʪ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʫʫʜʳʛ ʭʘʨʴʮʫʫʣʘʭ, 
ʩʦʥʛʦʤʦʣ ʫʨʚʘʣʞʫʫʜ ʘʰʠʛʣʘʥ ʬʣʦʪʘʮʠʡʥ ʪʫʨʰʠʣʪ 
ʷʚʫʫʣʘʭ, ʪʫʨʰʠʣʪʳʥ װʨ ʜװʥʛ ʙʦʣʦʚʩʨʫʫʣʘʭ ʟʵʨʵʛ 
ʟʦʨʠʣʪʫʫʜʳʛ ʪʘʚʴʞ ʘʞʠʣʣʘʣʘʘ. 

III.  ʉʋɼɸʃɻɸɸʅʓ ʍʕʉʕɻ-1 

 ʀʩʵʣʜʩʵʥ ʭװʜʵʨʪ ʭʠʡʛʜʩʵʥ ʠʞʠʣ ʪᴇʩʪʵʡ 
ʪʫʨʰʠʣʪ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʫʫʜʘʘʩ ʜʫʨʜʚʘʣ , ʪᴇʚ 
ɸʬʨʠʢʠʡʥ ʙװʩʵʜ ʠʩʵʣʜʩʵʥ ʟʵʩʠʡʥ ʭװʜʵʨ ᴇʨʛᴇʥ 
ʪʘʨʭʩʘʥ ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ ʵʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ 
ʟʦʨʠʣʛʦ ʥʴ ʟʵʩʠʡʥ ʠʩʵʣʜʩʵʥ ʭװʜʨʠʡʛ ʙʘʷʞʫʫʣʞ 
ᴇʥʜᴇʨ ʤʝʪʘʣʣ ʘʚʘʣʪʪʘʡ ʙʘʷʞʤʘʣ ʛʘʨʛʘʥ ʘʚʘʭ 
ʟʦʨʠʣʛʦʪʦʡ ʛװʡʮʵʪʛʵʩʵʥ ʙʦʣʥʦ. 

 ʊʫʨʰʠʣʪʘʥʜ 15ʢʛ ʭװʜʵʨ ʘʰʠʛʣʘʩʘʥ, ʜʵʵʞʠʡʛ 
ʣʘʙʦʨʘʪʦʨʠʡʥ ʭʘʮʘʨʪ ʙʘ ʢʦʥʫʩʘʥ ʙʫʪʣʫʫʨʘʘʨ 
ʙʫʪʣʘʞ, -1.7ʤʤ ʭװʨʪʵʣ ʙװʭʵʣʣʵʛʪʵʡ ʙʦʣʛʦʩʦʥ. 
ɹʫʪʘʣʩʘʥ ʭװʜʨʵʵ ʭʦʣʠʣʪ ʭʫʚʘʘʣʪ ʭʠʡʞ 1ʢʛ.ʘʘʨ 
ʭʫʚʘʘʩʘʥ. 200ʛʨ ʜʵʵʞ ʪʘʩʣʘʥ ʘʚʯ ʰʠʥʞʠʣʛʵʵʥʜ 
ʟʦʨʠʫʣʘʥ ʥʫʥʪʘʛʣʘʩʘʥ.  

 ʊʫʨʰʠʣʪʳʛ 0.075ʤʤ ʘʥʛʠʡʥ ʘʛʫʫʣʛʘ 75% ʙʘʡʭ 
 ,ʝʜ ʙʫʣʠʥʛʳʥ ʭʘʪʫʫʛʠʡʥ ʘʛʫʫʣʛʘ 35%װ
ʠʤʧʝʣʣʝʨʠʡʥ ʵʨʛʵʣʪʠʡʥ ʭʫʨʜ 1200 ʵʨʛ/ʤʠʥ ʙʘʡʭʘʜ 
ʛװʡʮʵʪʛʵʚ. ʊʫʨʰʠʣʪʘʥʜ ʘʰʠʛʣʘʩʘʥ ʫʨʚʘʣʞʫʫʜʳʛ 
ʍװʩʥʵʛʪ 1-ʜ װʟװװʣʵʚ. 

ʍװʩʥʵʛʪ 1. ʊʫʨʰʠʣʪʳʥ ʫʨʚʘʣʞʫʫʜ 

ʋʨʚʘʣʞ ʊʦʜʦʨʭʦʡʣʦʣʪ ʊᴇʨᴇʣ 

ʍʫʪʛʘʣʪʳʥ 

ʭʫʛʘʮʘʘ, 

ʤʠʥ 

NaHS 
ʅʘʪʨʠʡʥ 

ʛʠʜʨʦʩʫʣʴʬʠʜ 
ʉʫʣʴʬʠʜʟʘʪʦʨ  0 

PAX ʂʩʘʥʪʦʛʝʥʘʪ  
ʉʫʣʴʬʠʜʠʡʥ 

ʮʫʛ-ʯ 
1-3 

AM2 
n-ʦʢʪʠʣ 

ʢʩʘʥʪʦʛʝʥʘʪ  

ʆʢʩʠʜʠʡʥ 

ʮʫʛ-ʯ 
3-5 

ʕʤʫʣʴʩ 

ʆʣʝʡʬʣʦʪ 

6540, ʜʠʟʝʣʴ, 

ʥʘʪʨʠʡʥ 

ʢʘʨʙʦʥʘʪ  

RCA ʦʢʩʠʜ 

ʮʫʛ-ʯ 
3-5 

ʍʦʣʴʮ  

ɼʠʟʝʣʴ 90% + 

ʪʘʣʣʳʥ ʪʦʩ 

10% 

RCA ʦʢʩʠʜ 

ʮʫʛ-ʯ 
3-5 

Dow 

200 
ʍᴇᴇʩʨװװʣʵʛʯ  ʍᴇᴇʩʨװװʣʵʛʯ  0.5 

Dow 

200 

ʍᴇᴇʩʨװװʣʵʛʯ  ʍᴇᴇʩʨװװʣʵʛʯ  0.5 

 

 ɼʵʵʞʠʡʥ ʥʠʡʪ ʟʵʩʠʡʥ ʘʛʫʫʣʛʘ 4.18%, ʠʩʵʣʜʩʵʥ 
ʟʵʩʠʡʥ ʘʛʫʫʣʛʘ 3.69%, ʠʩʵʣʜʵʣʪʠʡʥ ʟʵʨʵʛ 88%, 
ʩʠʣʠʢʘʪʳʥ ʘʛʫʫʣʛʘ 28% ʙʘʡʛʘʘ ʥʴ ʵʥʵ ʭװʜʵʨʪ 
ʢʘʨʙʦʢʩʠʣʠʡʥ ʭװʯʣʠʡʥ ʮʫʛʣʫʫʣʘʛʯ ʪʦʭʠʨʦʤʞʪʦʡ 
ʙʦʣʦʭʳʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ.  

 ʋʨʚʘʣʞʠʡʥ ʥᴇʭʮʣʠʡʥ ᴇᴇʨʯʣᴇʣʪᴇᴇʩ 
(ʩʫʣʴʬʠʜʞʫʫʣʘʣʪ, ʵʤʫʣʴʩ ʙʘ ʭʦʣʴʮʳʛ ʘʰʠʛʣʘʭ, 
AM2-ʠʡʥ ʭʵʨʵʛʣʵʵ ʛʵʭ ʤʵʪ) ʪʫʨʰʠʣʪʳʥ װʨ ʜװʥʜ ʦʣʞ 
ʘʚʩʘʥ ʤʝʪʘʣʣ ʘʚʘʣʪ ʥʴ 50% -ʠʘʩ ʙʘʛʘ ʙʘʡʚ. ʄʝʪʘʣʣ 
ʘʚʘʣʪ ʙʘʛʘʪʘʡ ʙʘʡʛʘʘ ʰʘʣʪʛʘʘʥ ʥʴ ʭװʜʵʨ ʜʵʭ ʟʵʩʠʡʥ 

ʵʨʜʩװװʜʠʡʥ ʦʡʨʦʣʮʦʦʛʦʦʨ 70% ʥʴ ʩʠʣʠʢʘʪ 
ʘʛʫʫʣʩʘʥ ʙʘʡʛʘʘʪʘʡ ʭʦʣʙʦʦʪʦʡ.  ʕʥʵ ʥʴ ʝʨʜʠʡʥ 
ʬʣʦʪʘʮʠʡʥ ʘʨʛʘʘʨ ʙʘʷʞʫʫʣʘʭʘʜ ʪᴇʚᴇʛʪʵʡ ʙʦʣʛʦʞ 
ʙʘʡʥʘ. ʉʘʡʥ װʨ ʜװʥʜ ʭװʨʵʭʠʡʥ ʪʫʣʜ 
ʩʫʣʴʬʠʜʞʫʫʣʘʣʪ, ʬʣʦʪʘʮʠʡʥ ᴇʥʜᴇʨ ʪʝʤʧʝʨʘʪʫʨ, 
ʫʨʪʘʩʛʘʩʘʥ ʬʣʦʪʘʮʠʡʥ ʭʫʛʘʮʘʘ ʟʵʨʛʠʡʛ ʘʰʠʛʣʘʩʘʥ. 
/ʊʫʨʰʠʣʪ 1/ 

 ʥʜʩʵʥ ʪʫʨʰʠʣʪʘʘʨ ʟʵʩʠʡʥ ʬʣʦʪʘʮʠʡʥ ʢʠʥʝʪʠʢת
ʫʜʘʘʥ ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ʌʣʦʪʘʮʠʡʥ ʵʭʥʠʡ 6 
ʤʠʥʫʪʘʥʜ ʤʝʪʘʣʣ ʘʚʘʣʪ ʜᴇʥʛᴇʞ 20% ʙʘʡʩʘʥ ʪʫʣ 
ʟʵʩʠʡʥ ʵʨʜʩʠʡʥ ʭʫʚʴʜ ʤʘʰ ʭʫʨʜʘʥ ʬʣʦʪʘʮʠʡʥ 
ʢʠʥʝʪʠʢʪʵʡ ʫʯʠʨ ʵʥʵ ʥʴ ʩʘʥʘʘ ʟʦʚʦʭ ʘʩʫʫʜʘʣ ʶʤ. 
ʕʤʫʣʴʩ RCA-ʪʘʡ /ʊʫʨʰʠʣʪ 2/ ʪʫʨʰʠʣʪ ʘʥʭʥʳ 
ʢʠʥʝʪʠʢʠʡʛ ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʛʵʵʨ ʩʘʡʞʨʫʫʣʩʘʥ 
ʙʦʣʦʚʯ ʝʨᴇʥʭʠʡ ʤʝʪʘʣʣ ʘʚʘʣʪ ʩʘʡʞʨʘʘʛװʡ (31-34%). 
ʉʫʣʴʬʠʜʠʟʘʪʦʨʳʥ ʪʫʥʛ ʥʵʤʵʛʜװװʣʵʭ /ʊʫʨʰʠʣʪ 3/ 
ʥʴ ʬʣʦʪʘʮʠʡʥ ʢʠʥʝʪʠʢ ʙʦʣʦʥ ʥʠʡʪ ʤʝʪʘʣʣ ʘʘʚʘʣʪʘʜ 
ʤʵʜʵʛʜʵʭװʡʮ ʥᴇʣᴇᴇ װʟװװʣʵʵʛװʡ. ʕʥʵ ʥʴ ʟʵʩʠʡʥ 
ʘʰʠʛʪ ʤʘʣʪʤʘʣ ʤʘʰ ʫʜʘʘʥ ʭᴇʚʞ ʙʘʡʛʘʘʛ ʙʘʪʘʣʞ 
ʙʘʡʥʘ. ʍʦʣʴʮ AM 2-ʪʦʡ ʪʫʨʰʠʣʪ ʥʴ ʬʣʦʪʘʮʠʡʥ 
ʵʭʥʠʡ ʛʫʨʚʘʥ װʝ ʰʘʪʘʥʜ װʟװװʣʩʵʥ ʰʠʛ ʢʠʥʝʪʠʢʠʡʛ 
ʩʘʡʞʨʫʫʣʘʘʛװʡ ʙᴇʛᴇᴇʜ ʜʘʨʘʘ ʜʘʨʘʘʛʠʡʥ ʭʷʥʘʣʪʳʥ 
 ʝ ʰʘʪʫʫʜ ʠʞʠʣ ʪᴇʩʪʵʡ ʙʘʡʩʘʥ ʪʫʣ ʥʠʡʪ ʤʝʪʘʣʣװ
ʘʚʘʣʪʳʛ װʥʜʩʵʥ ʪʫʨʰʠʣʪʪʘʡ ʭʘʨʴʮʫʫʣʞ ʙʦʣʥʦ. 
ʊʫʨʰʠʣʪʳʥ 8-ʳʥ װʨ ʜװʥʜ ʟʵʩ ʘʚʘʣʪ 45% ʭװʨʯ 
ʭʘʤʛʠʡʥ ʩʘʡʥ ʤʝʪʘʣʣ ʘʚʘʣʪʪʘʡ ʙʦʣʦʚʯ ʵʭʥʠʡ 6 
ʤʠʥʫʪʳʥ ʟʵʩʠʡʥ ʤʝʪʘʣʣ ʘʚʘʣʪ 9% ʙʘʡʩʘʥ ʥʴ 
ʬʣʦʪʘʮʠʡʥ ʭʘʤʛʠʡʥ ʫʜʘʘʥ ʢʠʥʝʪʠʢ ʙʘʡʩʘʥ. 
ʊʫʨʰʠʣʪʘʥʜ ʩʫʣʴʬʠʜʠʟʘʪʦʨʳʥ ʪװʚʰʠʥ ʭʘʨʴʮʘʥʛʫʡ 
ʙʘʛʘ, ʬʣʦʪʘʮʠʡʥ ʭʫʛʘʮʘʘ ʫʨʪ (ʭʷʥʘʣʪʳʥ װʝ ʰʘʪ) 
ʘʰʠʛʣʘʩʘʥ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʤʝʪʘʣʣ ʘʚʘʣʪʘʜ 
ʥᴇʣᴇᴇʣᴇʭװʡʮ ʙʘʡʞ ʙʦʣʦʭ ʶʤ. 

 ɹװʭ ʟʵʩʠʡʥ ʠʩʣʠʡʥ ʵʨʜʩװװʜ ʬʣʦʪʘʮʠʡʥ ʥᴇʭʮᴇʣʜ 
ᴇᴇʨ ᴇᴇʨ ʭʘʨʠʫ װʡʣʜʵʣ װʟװװʣʜʵʛ ʪʫʣ ʬʣʦʪʘʮʠʡʥ 
ʛʦʨʠʤʳʛ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʭװʜʨʠʡʥ ʤʠʥʝʨʘʣʦʛʠ 
ʯʫʭʘʣ ʙʦʣʦʭʳʛ ʩʫʜʘʣʛʘʘʥʜ ʦʥʮʦʣʩʦʥ. 
ʄʠʥʝʨʘʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʭװʜʵʨ ʜʵʭ ʟʵʩʠʡʥ 
ʩʠʣʠʢʘʪ ʵʨʜʩʠʡʥ ʘʛʫʫʣʘʤʞ ᴇʥʜᴇʨ ʙʘʡʛʘʘʪʘʡ 
ʭʦʣʙʦʦʪʦʡ װʨ ʜװʥ ʤʫʫ ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʩʘʥ.  ɿʵʩʠʡʥ 
ʩʠʣʠʢʘʪ ʵʨʜʵʩ ʥʴ ʥʘʨʠʡʥ ʪᴇʚᴇʛʪʵʡ ʙᴇʛᴇᴇʜ ʝʨʜʠʡʥ 
ʬʣʦʪʘʮʠʡʥ ʘʨʛʳʛ ʘʰʠʛʣʘʥ ʭᴇʚᴇʭᴇʜ ʭʵʮװװ ʙʘʡʞ 
ʙʦʣʥʦ. 

 ʍʘʤʛʠʡʥ ʩʘʡʥ ʤʝʪʘʣʣ ʘʚʘʣʪ ʥʴ ʥʠʡʪ ʟʵʩ 48% 
ʙʘʡʚ. ʕʥʵʭװ װװʨ ʜװʥʜ ᴇʥʜᴇʨ ʪʝʤʧʝʨʘʪʫʨʪ, ʫʨʪ 
ʭʫʛʘʮʘʘʪʘʡ, ʦʣʦʥ װʝ ʰʘʪʪʘʡ ʩʫʣʴʬʠʜʞʫʫʣʘʣʪʘʘʨ 
ʭװʨʩʵʥ. ʉʫʣʴʬʠʜʞʫʫʣʘʣʪ ʙʘ ʢʘʨʙʦʢʩʠʣʳʥ ʭװʯʣʠʡʥ 
ʭʦʩʣʦʣ ʥʴ װʨ ʘʰʠʛʪʘʡ ʙʘʡʛʘʘʛװʡ. ɹʘʷʞʤʘʣ  ʜʘʭʴ 
ʭʘʤʛʠʡʥ ʩʘʡʥ ʟʵʩʠʡʥ ʘʛʫʫʣʛʘ ʥʴ ʰʣʘʤʛװʡʞװװʣʩʥʠʡ 
ʜʘʨʘʘ 13% ʙʘʡʚ. ʐʣʘʤʳʥ ʭʵʩʵʛʪ ʟʵʩʠʡʥ ʘʣʜʘʛʜʘʣ 
ʛʘʨʘʭʛװʡʥ ʪʫʣʜ ʰʣʘʤʛװʡʞװװʣʵʣʪʠʡʛ ʦʥʦʚʯʣʦʭ 
ʰʘʘʨʜʣʘʛʘʪʘʡ. ɹʘʷʞʤʘʣʳʥ ʘʛʫʫʣʛʳʛ ʠʭʵʩʛʵʭʠʡʥ 
ʪʫʣʣ װװʥʠʡʛ ʘʥʭʘʘʨʯ װʟʵʭ ʙʦʣʦʤʞʪʦʡ.  
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40 

 

 ɿʵʩʠʡʥ ʩʠʣʠʢʘʪʳʛ ʬʣʦʪʘʮʠʣʘʭ ᴇᴇʨ ʘʨʛʫʫʜʳʛ 
ʩʫʜʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡʛ ʪʫʨʰʠʣʪʳʥ ʘʞʠʣ ʭʘʨʫʫʣʩʘʥ 
ʙᴇʛᴇᴇʜ ʫʯʠʨ ʥʴ ʵʜʛʵʵʨ ʵʨʜʩװװʜ ʥʴ ʪʫʨʰʩʘʥ ʙװʭ 
ʭʫʚʠʣʙʘʨʪ ʪʵʩʚʵʨʪʵʡ ʙʘʡʩʘʥ. ʄʘʣʘʭʠʪ ʟʵʨʵʛ 
ʬʣʦʪʘʮʠʣʘʛʜʘʭ ʯʘʜʚʘʨʪʘʡ ʟʵʩʠʡʥ ʙװʭ ʵʨʜʩװװʜʠʡʛ 
ʦʣʦʥ װʝ ʰʘʪʪʘʡ ʩʫʣʴʬʠʜʞʠʣʪʠʡʛ ʘʰʠʛʣʘʥ 
ʙʘʷʞʫʫʣʘʭ ʶʤ.  

 ɼʘʨʘʘ ʥʴ ʟʵʩʠʡʥ ʩʠʣʠʢʘʪʫʫʜʳʛ ʛʠʜʨʦʢʩʘʤʘʪ 
ʫʨʚʘʣʞ ʛʵʭ ʤʵʪ ʰʠʥʵ ʪʝʭʥʦʣʦʛʠʫʜʳʛ ʘʰʠʛʣʘʥ 
ʮʵʚʵʨʣʵʛʵʵʥʠʡ ʰʘʪʘʥʜ ʙʘʷʞʫʫʣʥʘ. 
ʉʫʣʴʬʠʜʠʟʘʪʦʨʳʥ ʪʫʥ ʙʘ ʪʝʤʧʝʨʘʪʫʨʳʥ 
ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʣʳʛ ʪʦʜʦʨʭʦʡʣʦʭʳʥ ʪʫʣʜ 
ʪʝʤʧʝʨʘʪʫʨʳʥ ʥᴇʣᴇᴇʛ ʥʘʨʠʡʚʯʣʘʥ ʩʫʜʣʘʭ 
ʰʘʘʨʜʣʘʛʘʪʘʡ.  

ɿʵʩʠʡʥ ʥʠʡʣʤʵʣ ʭװʜʨʠʡʥ ʬʣʦʪʘʮʠʡʥ ʰʠʥʞ 
ʯʘʥʘʨʳʥ ʩʫʜʘʣʛʘʘ (2015ʦʥ) 

ʂʘʥʩʘʥʰʠ ʟʵʩʠʡʥ ʫʫʨʭʘʡ ʥʴ ɿʘʤʙʠ ʫʣʩʳʥ ʙʘʷʨʫʫʥ 
ʭʦʡʜ ʤʫʞʠʜ ʙʘʡʨʣʘʜʘʛ. ɿʘʤʙʠʡʥ ʟʵʩʠʡʥ ʙװʩʣװװʨʪ 
ʥʠʡʪʣʵʛ ʙʘʡʜʘʛ ʜʘʚʭʘʨʛʘ ʭʵʣʙʵʨʠʡʥ ʦʨʜʫʫʜʘʘʩ 
ʷʣʛʘʘʪʘʡ ʥʴ ʂʘʥʩʘʥʰʠʛʠʡʥ ʦʨʜʳʥ ʵʨʜʵʩʞʠʣʪ ʥʴ 
ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʳʥ ʩʫʜʣʫʫʜʘʜ ʦʨʰʜʦʛ ʙᴇʛᴇᴇʜ 
ʛʘʜʘʨʛʘ ʜʵʵʨ ʠʣ ʛʘʨʩʘʥ ʯʫʣʫʫʣʛʫʫʜ ʥʴ  ʘʣʴʙʠʪ 
(NaAlSi3O8), ʜʦʣʦʤʠʪ (CaMg(CO3)2), ʙʘʛʘ 
ʭʵʤʞʵʵʥʠʡ ʤʫʩʢʦʚʠʪ (KAl2(Si3Al)O10(OH,F)2), 
ʭʣʦʨʠʪ ʙʘ ʩʘʨʥʠʤʘʣ ʩʫʣʴʬʠʜ ʟʵʨʵʛ ʙʘʡʜʘʛ. ɿʵʩʠʡʥ 
ʙװʩ ʥʴ ʢʦʙʘʣʴʪʘʘʨ ʙʘʷʞʩʘʥ ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ 
ʂʘʥʩʘʥʰʠʛʠʡʥ ʦʨʜʦʜ ʙʘʛʘʭʘʥ ʭʵʤʞʵʵʥʠʡ ʥᴇᴇʮ ʙʠʡ. 

ʍװʩʥʵʛʪ 2. ʂʘʥʩʘʥʰʠʛʠʡʥ ʦʨʜ ʜʘʭʴ ʟʵʩ ʘʛʫʫʣʩʘʥ ʛʦʣ 
ʵʨʜʩװװʜ 

ʕʨʜʵʩ ʊᴇʨᴇʣ ʊʦʤʲʸʦ ʕʨʜʵʩ 

ʜʵʭ 

Cu, 

% 

ʍʘʣʴʢʦʧʠʨʠʪ  ɸʥʭʜʘʛʯ 

ʩʫʣʴʬʠʜ 

CuFeS2 34.6 

ɹʦʨʥʠʪ  ʍʦʸʨʜʦʛʯ 

ʩʫʣʴʬʠʜ 

Cu5FeS4 63.3 

ɼʠʛʝʥʠʪ ʍʦʸʨʜʦʛʯ 

ʩʫʣʴʬʠʜ 

Cu9S5 78.1 

ʍʘʣʴʢʦʟʠʥ  ʍʦʸʨʜʦʛʯ 

ʩʫʣʴʬʠʜ 

Cu2S 79.9 

ʂʦʚʝʣʣʠʥ  ʍʦʸʨʜʦʛʯ 

ʩʫʣʴʬʠʜ 

CuS 66.5 

ʂʫʧʨʠʪ  ʆʢʩʠʜ Cu2O 88.8 

ʍʨʠʟʘʢʦʣʣʘ  ʉʠʣʠʢʘʪ ~Cu4H4Si4O10(OH)8*nH2O 33.9 

ʄʘʣʘʭʠʪ ʂʘʨʙʦʥʘʪ Cu2(CO3)(OH)2 57.5 

 ʆʨʜʳʥ ʭʦʦʩʦʥ ʯʫʣʫʫʣʛʠʡʥ ʵʨʜʩװװʜʠʡʛ 
ʜʦʣʦʤʠʪ, ʢʘʣʴʮʠʪ, ʢʚʘʨʮ, ʧʠʨʠʪ, ʧʠʨʨʦʪʠʥ ʛʵʞ 
ʪʦʜʦʨʭʦʡʣʩʘʥ. ʉʫʣʴʬʠʜʳʥ ʭװʜʵʨʪ ʢʚʘʨʮ, ʭʵʵʨʠʡʥ 
ʞʦʥʰ, ʤʫʩʢʦʚʠʪ, ʛʷʣʪʛʘʥʫʫʨʳʥ ʤʘʪʨʠʮʘʜ ʪʦʛʪʩʦʥ 
ʭʘʣʴʢʦʧʠʨʠʪ ʙװʭʠʡ ʪʦʤ ʰʠʨʭʵʛʪʵʡ ʧʠʨʠʪ 
ʟʦʥʭʠʣʜʦʛ. ʍʦʣʠʤʦʛ ʭװʜʵʨ ʥʴ ʩʫʣʴʬʠʜ ʙʘ ʦʢʩʠʜʳʥ 
ʭװʜʨʠʡʥ ʢʦʥʪʘʢʪʳʥ ʙװʩ ʙᴇʛᴇᴇʜ ʭʘʣʴʢʦʧʠʨʠʪ, 
ʭʘʣʴʢʦʟʠʥ, ʢʦʚʝʣʣʠʥ ʟʵʨʵʛ ʷʣʛʘʭʘʜ ʭװʥʜʨʵʣʪʵʡ 
ʵʨʜʩװװʜʪʵʡ. ʆʢʩʠʜʳʥ ʭװʜʵʨʪ ʢʚʘʨʮ, ʪᴇʤʨʠʡʥ ʠʩʵʣ, 
ʪᴇʤʨʠʡʥ ʛʠʜʨʦʢʩʠʜʳʥ ʤʘʪʨʠʮʘʜ ʙʘʛʘ ʭʵʤʞʵʵʥʠʡ 
ʤʘʣʘʭʠʪ ʘʛʫʫʣʩʘʥ ʭʨʠʟʦʢʦʣʣʘ ʟʦʥʭʠʣʜʦʛ. 

ɿʫʨʘʛ 1. ʂʘʥʩʘʥʰʠ ʫʫʨʭʘʡʥ װʥʜʩʵʥ ʙʦʣʦʥ ʭʷʥʘʣʪʳʥ ʬʣʦʪʘʮʠʡʥ 

ʩʭʝʤ 

 ʌʣʦʪʘʮʠʡʥ ʪʫʨʰʠʣʪʳʛ ʪʦʤ ʰʠʨʭʵʛʪʵʡ 
ʥʫʥʪʘʛʣʘʣʪ (80% ʥʴ 150 ɛʤ) ʜʵʵʨ ʭʠʡʩʵʥ. 
ʌʣʦʪʘʮʠʡʥ ʪʫʨʰʠʣʪ ʙװʨʪ 35%-ʠʡʥ ʭʘʪʫʫ 
ʘʛʫʫʣʛʘʪʘʡ, ʠʤʧʝʣʣʝʨʠʡʥ ʵʨʛʵʣʪʠʡʥ ʭʫʨʜ 
1500ʵʨʛ/ʤʠʥ, ʩʦʥʛʦʩʦʥ ʮʫʛʣʫʫʣʘʛʯʘʘʨ SIBX-ʠʡʛ 
ʘʰʠʛʣʘʩʘʥ. ʍᴇᴇʩʨװװʣʵʛʯ ʫʨʚʘʣʞ DOW 200 30 ʛ/ʪ 
ʟʘʨʮʫʫʣʘʣʪʪʘʡ ʙʘʡʚ.  

ʍװʩʥʵʛʪ 3. ʊʫʨʰʠʣʪʘʜ ʘʰʠʛʣʘʛʜʩʘʥ ʫʨʚʘʣʞʫʫʜ 

ʋʨʚʘʣʞʠʡʥ 

ʪᴇʨᴇʣ 

ʋʨʚʘʣ

ʞ 

ʎʵʚʵʨʰʠʣ

ʪ, % 

ɸʰʠʛʣʘʭ 

 ʝʠʡʥװ

ʢʦʥʮʝʥʪʨʘʮ

ʠ, % 

ʎʫʛʣʫʫʣʘʛʯ  SIBX 100 1 

ʉʫʣʴʬʠʜʟʘʪ

ʦʨ  
NaSH 90 10 

ʍᴇᴇʩʨװװʣʵʛ

ʯ  

DOW 

200 
100 - 

 ʕʥʵʭװװ ʭװʜʵʨ ʥʴ ʩʫʣʴʬʠʜ ʙʦʣʦʥ ʦʢʩʠʜʳʥ ʟʵʩʠʡʥ 
ʵʨʜʩװװʜʠʡʛ ʭʦʸʫʣʘʥʛ ʥʴ ʘʛʫʫʣʞ ʙʘʡʛʘʘʛ ʭʘʨʛʘʣʟʘʥ, 
ʬʣʦʪʘʮʠʡʥ ʘʨʛʘ ʥʴ ʵʭʣʵʵʜ ʩʫʣʴʬʠʜʳʥ ʵʨʜʩʠʡʥ 
ʥᴇʭᴇʥ ʩʵʨʛʵʣʪʠʡʛ ʦʥʦʚʯʪʦʡ ʙʦʣʛʦʭʦʜ ʯʠʛʣʵʛʜʩʵʥ 
ʙᴇʛᴇᴇʜ ʜʘʨʘʘ ʥʴ ʰʘʚʘʨ ʙʦʣʦʥ ʭʷʥʘʣʪʪʘʡ 
ʩʫʣʴʬʠʜʞʫʫʣʘʣʪʳʥ ʘʣʴ ʘʣʠʥʳʛ ʥʴ ʩʫʜʣʘʭ ʟʘʤʘʘʨ 
ʠʩʵʣʜװװʣʵʛʯ ʵʨʜʩװװʜʠʡʛ ʦʥʦʚʯʪʦʡ ʙʘʷʞʫʫʣʘʭʘʜ 
ʯʠʛʣʵʚ.  

ʍװʩʥʵʛʪ 4. ʀʩʵʣʜʩʵʥ ʭװʜʨʠʡʥ ʰʣʘʤʳʛ ʩʫʣʴʬʠʜʞʫʫʣʘʭ 
ʥᴇʭʮᴇʣ 

ʐʘʪ 
ʍᴇʚװװ

ʣʵʣʪ  

ɸʛʫʫʨʞʫʫ

ʣʘʣʪ 

SI

BX 

Do

w 

20

0 

Na

SH 

 ʤʠʥʫʪ ʤʠʥʫʪ ʛ/ʪ ʛ/ʪ ʛ/ʪ 

ʅʫʥʪʘʛʣʘ

ʣʪ 
 

3 ʤʠʥ 18 

ʩʝʢ 
   

ɸʛʘʘʨʞʫ

ʫʣʘʣʪ 
 1 30   

  1  30  

ɹʘʷʞʤʘʣ 

1 
2     

ɹʘʷʞʤʘʣ 

2 
2     
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ʐʘʪ 
ʍᴇʚװװ

ʣʵʣʪ  

ɸʛʫʫʨʞʫʫ

ʣʘʣʪ 

SI

BX 

Do

w 

20

0 

Na

SH 

  2   

250 

ʙʘ 

500 

  2 

25 

ʙʘ 

50 

  

ɹʘʷʞʤʘʣ 

3 
2     

ɹʘʷʞʤʘʣ 

4 
2     

 

ɿʫʨʘʛ 2. ʀʩʵʣʜʩʵʥ ʭװʜʵʨʪ ʭʠʡʩʵʥ ʩʫʣʴʬʠʜʞʫʫʣʘʣʪ ʙʘ 

ʢʩʘʥʪʘʛʝʥʘʪ ʮʫʛʣʫʫʣʘʛʯʪʘʡ ʪʫʨʰʠʣʪʳʥ ʩʭʝʤ  

 10 ʤʠʥʫʪʳʥ ʬʣʦʪʘʮʠʡʥ ʭʫʛʘʮʘʘʥʜ ʭʨʠʟʦʢʦʣʣʘ 
ʥʴ NaHS-ʪʵʡ ʩʫʣʴʬʠʜʞʫʫʣʩʘʥ ʵʩʵʭʵʵʩ װʣ ʭʘʤʘʘʨʘʥ 
ʙʘʨʘʛ ʤʝʪʘʣʣ ʘʚʘʣʪ ʙʘʡʛʘʘʛװʡ. ʎʵʚʵʨ ʤʘʣʘʭʠʪʳʛ 
ʮʵʚʵʨ SIBX-ʪʵʡ ʭᴇʚװװʣʵʥ ʙʘʷʞʫʫʣʩʥʘʘʨ ʘʰʠʛʪ 
ʵʨʜʩʠʡʥ 12.1%-ʠʡʛ ʙʘʷʞʫʫʣʞ ʘʚʘʚ. SIBX-ʠʡʛ 
ʥʵʤʵʭʵʵʩ ᴇʤʥᴇ ʤʘʣʘʭʠʪʳʛ ʩʫʣʴʬʠʜʞʫʫʣʘʭ ʥʴ 
ʪװװʥʠʡ ʤʝʪʘʣʣ ʘʚʘʣʪʳʛ 18.2% ʭװʨʪʵʣ 
ʥʵʤʵʛʜװװʣʩʵʥ. ɿʫʨʘʛ 6-ʜ 250 ʛ/ʪ NaHS (ʙʦʣʦʥ 25 ʛ/ʪ 
SIBX) ʙʘ 500 ʛ/ʪ NaHS (ʙʦʣʦʥ 50 ʛ/ʪ SIBX) ʘʰʠʛʣʘʥ 
ʙʘʛʘ ʘʛʫʫʣʛʘʪʘʡ ʭװʜʨʠʡʛ ʰʣʘʤʳʛ ʩʫʣʴʬʠʜʞװװʣʵʭʵʜ 
ʭʫʨʠʤʪʣʘʛʜʩʘʥ ʤʝʪʘʣʣ ʘʚʘʣʪʳʛ ʭʘʨʫʫʣʩʘʥ.  

ɿʫʨʘʛ 3. ʄʘʣʘʭʠʪ ʙʦʣʦʥ ʭʨʠʟʦʢʦʣʣʘ ʵʨʜʩװװʜʠʡʥ ʭʘʨʴʮʫʫʣʩʘʥ 

ʤʝʪʘʣʣ ʘʚʘʣʪ 

 ɼʘʥ ʤʘʣʘʭʠʪ ʙʘ ʭʨʠʟʦʢʦʣʣʘ ʘʛʫʫʣʩʘʥ ʜʵʵʞʠʡʥ 
ʪʫʨʰʠʣʪʘʘʨ ʤʘʣʘʭʠʪ ʥʴ SIBX ʮʫʛʣʫʫʣʘʛʯʘʘʨ 
ʙʘʷʞʫʫʣʘʛʜʘʞ, 12.1% ʭװʨʪʵʣ ʤʝʪʘʣʣ ʘʚʘʣʪʪʘʡ 
ʙʘʡʩʘʥ ʙʘ NaHS ʫʨʚʘʣʞʘʘʨ ʩʫʣʴʬʠʜʞʫʫʣʘʭʘʜ ʥʴ 

ʤʘʣʘʭʠʪʳʥ ʤʝʪʘʣʣ ʘʚʘʣʪ 18.2% ʭװʨʪʵʣ ʥʵʤʵʛʜʩʵʥ. 
ʍʘʨʠʥ ʭʨʠʟʦʢʦʣʣʘ ʵʨʜʩʠʡʥ ʭʫʚʴʜ ʘʣʴ ʯ ʥᴇʭʮᴇʣʜ 
0.5% ʤʝʪʘʣʣ ʘʚʘʣʪʪʘʡ ʙʘʡʩʘʥ ʥʴ ʙװʭ ʠʩʵʣʜʩʵʥ 
ʵʨʜʩװװʜʵʜ ʩʫʣʴʬʠʞʫʫʣʘʣʪ ʙʘ ʢʩʘʥʪʦʛʝʥʘʪ 
ʫʨʚʘʣʞʠʡʥ ʭʦʩʣʦʣ ʠʞʠʣ װʨ ʜװʥ װʟװװʣʜʵʛʛװʡ ʛʵʩʵʥ 
ʜװʛʥʵʣʪʵʜ ʭװʨʛʵʞ ʙʘʡʥʘ. 

ɼתɻʅʕʃʊ 

I. ʊᴇʚ ɸʬʨʠʢʠʡʥ ʙװʩʵʜ ʠʩʵʣʜʩʵʥ ʟʵʩʠʡʥ 
ʭװʜʵʨ ᴇʨʛᴇʥ ʪʘʨʭʩʘʥ ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ ʪʵʨʭװװ 
ʠʩʵʣʜʩʵʥ ʟʵʩʠʡʥ ʭװʜʵʨʪ ʭʠʡʩʵʥ 
ʩʫʜʘʣʛʘʘʛʘʘʨ ʟʵʩʠʡʥ ʠʩʵʣʜʩʵʥ ʵʨʜʩʠʡʛ 
(ʤʘʣʘʭʠʪ, ʭʘʣʴʢʦʟʠʥ) ʩʫʣʴʬʠʟʘʪʦʨ 
ʘʰʠʛʣʘʥ ʬʣʦʪʘʮʠʣʘʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʛʘʘʛ 
ʭʘʨʫʫʣʩʘʥ ʩʫʜʘʣʛʘʘʥʳ ʪʦʤʦʦʭʦʥ ʘʞʣʫʫʜʳʛ 
ʙʘʡʥʛʘ ʭʠʡʞ ʩʫʜʘʣʞ ʠʨʩʵʥ.  

II. ʎʘʛʘʘʥ ʩʫʚʘʨʛʘ ʦʨʜʳʥ ʟʵʩ ʤʦʣʠʙʜʝʥʳ ʦʨʜ 
ʥʴ װʡʣʜʚʵʨʣʵʣʠʡʥ ʥᴇᴇʮᴇᴇʨ ʘʰʠʛʣʘʞ ʙʦʣʦʭ 
ʠʩʵʣʜʩʵʥ ʙʘ ʘʥʭʜʘʛʯ ʭװʜʨʠʡʥ 2 ʙװʩʪʵʡ. 
ʀʩʵʣʜʩʵʥ ʙװʩʵʵʩ ʘʥʭʜʘʛʯ ʭװʜʨʠʡʥ ʙװʩ ʨװװ 
ʘʘʞʠʤ ʰʠʣʞʠʭ ʟװʡ ʪʦʛʪʦʣʪʦʡ.  

III.  ʄᴇʥ ʵʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʫʫʜʘʘʨ 
ʠʩʵʣʜʩʵʥ ʟʵʩʠʡʥ ʵʨʜʩװװʜʠʡʥ 
ʤʠʥʝʨʘʣʦʛʠʡʥ ʰʠʥʞʠʣʛʵʵʛ ʟʘʡʣʰʛװʡ 
ʛװʡʮʵʪʛʵʭ ʸʩʪʦʡʛ ʭʘʨʫʫʣʩʘʥ ʙʘʡʥʘ.  

IV.  ʉʋɼɸʃɻɸɸʅʓ ʍʕʉʕɻ-2 

 ʎʘʛʘʘʥʩʫʚʘʨʛʳʥ ʦʨʜʳʥ ʠʩʵʣʜʩʵʥ ʭװʜʨʠʡʥ 
ʩʫʜʣʘʛʜʩʘʥ ʙʘʡʜʘʣ:  

 ʎʘʛʘʘʥʩʫʚʘʨʛʳʥ ʦʨʜʳʥ ʭװʜʵʨ ʘʛʫʫʣʘʛʯ ʛʦʣʣʦʭ 
ʯʫʣʫʫ ʛʨʘʥʦʜʠʦʨʠʪ, ʩʠʝʥʠʪ-ʜʠʦʨʠʪ. ʍװʜʨʠʡʥ ʙʫʩ 
ʵʨʜʩװװʜ ï ʯʫʣʫʫʣʘʛ ʙװʨʜװװʣʵʛʯ ʥʠʡʪ ʵʨʜʩʠʡʥ 97%-
ʠʡʛ ʧʣʘʛʠʦʢʣʘʟ, ʢʘʣʠʰʧʘʪ, ʢʚʘʨʮ, ʩʝʨʠʮʠʪ, 
ʤʫʩʢʦʚʠʪ ʙװʨʜװװʣʵʭ ʙᴇʛᴇᴇʜ ʙʘʛʘ ʭʵʤʞʵʵʛʵʵʨ 
ʰʘʚʘʨʣʘʛ ʵʨʜʩװװʜ, ʙʠʦʪʠʪ, ʘʤʬʠʙʦʣ, ʭʣʦʨʠʪ, 
ʵʧʠʜʦʪ, ʢʘʣʴʮʠʪ, ʛʠʧʩ, ʘʥʛʠʜʨʠʪ, ʙʘʨʠʪ, ʬʣʶʦʨʠʪ, 
ʮʠʨʢʦʥ, ʩʬʝʥ, ʨʫʪʠʣ, ʘʥʘʪʘʟ ʪʘʘʨʘʣʜʘʥʘ. 

ʆʨʜ ʥʴ װʡʣʜʚʵʨʣʵʣʠʡʥ ʩʦʥʠʨʭʦʣ ʪʘʪʘʭ ʠʩʵʣʜʩʵʥ ʙʘ 
ʘʥʭʜʘʛʯ ʭװʜʨʠʡʥ 2 ʙװʩʪʵʡ. ʀʩʵʣʜʩʵʥ ʙװʩʵʵʩ ʘʥʭʜʘʛʯ 
ʭװʜʨʠʡʥ ʙװʩ ʨʫʫ ʘʘʞʠʤ ʰʠʣʞʠʥʵ. 

 ʀʩʵʣʜʩʵʥ ʭװʜʨʠʡʥ ʵʨʜʩʠʡʥ ʙװʨʜʵʣ 

 ʀʩʵʣʜʣʠʡʥ ʙװʩʠʡʥ  ʭװʜʨʠʡʥ ʵʨʜʩʠʡʥ ʙװʨʜʣʠʡʛ 
ɸʚʩʪʨʘʣʠʡʥ ñʄʦʣʦʧʦò ʢʦʤʧʘʥʠ 1996 ʦʥʜ 9 ʰ 
ʩʦʨʴʮʦʥʜ ʪʦʜʦʨʭʦʡʣʩʥʳʛ ʙʘʛʮʣʘʥ ʍװʩʥʵʛʪ 5-ʜ 
 .ʣʵʚװװʟװ

ʍװʩʥʵʛʪ 5. ʀʩʵʣʜʩʵʥ ʭװʜʨʠʡʥ ʵʨʜʩʠʡʥ ʙװʨʵʣʜʵʭװװʥ 

 ɸʛʫʫʣʛʘ, %  ɸʛʫʫʣʛʘ, % 

ʇʣʘʛʠʦʢʣʘʟ 40 ï 55 ʂʘʣʴʮʠʪ 0.0 ï 1.6 

ʂʘʣʠʰʧʘʪ 30 ï45 ʕʧʠʜʦʪ 0.0 ï 1.5 

ʂʚʘʨʮ 7.0-10.0 ʄʘʣʘʭʠʪ 0.2 ï 0.8 

ʄʫʩʢʦʚʠʪ 0.3 ï 3.5 ɸʟʫʨʠʪ 0.0 ï 0.3 

ɹʠʦʪʠʪ 0.0 ï 1.2 ɻʠʜʨʦʛʝʪʠʪ 0.1 ï 2.4 

ʍʣʦʨʠʪ 0.0 ï 1.1 ɻʝʪʠʪ 0.1 ï 0.4 
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ʍװʩʥʵʛʪ 7. ʎʘʛʘʘʥʩʫʚʘʨʛʳʥ ʦʨʜʳʥ ʠʩʵʣʜʩʵʥ  ʭװʜʨʵʵʩ 
ʞʠʣʠʡʥ ʟʵʩ ʘʚʘʣʪʳʥ ʧʨʦʛʥʦʟ 

ñSGS Lakefieldò ʣʘʙʦʨʘʪʦʨʠ 

ʆʨʜʳʥ ʠʩʵʣʜʩʵʥ ʭװʜʨʠʡʥ 
ʬʘʘʟʳʥ ʙװʨʜʵʣ 

ʕʨʜʵʩ 
ɿʵʩ, 
% 

ɿʵʩ 
ʘʚʘʣʪ, 
% 

ʄʘʣʘʭʠʪ, 
ʘʟʫʨʠʪ 

62.
93 

59.78 
ɿʵʩʠʡʥ 
ʪᴇʨᴇʣ 

ɸʛʫʫʣʛ
ʘ, % 

ɿʵʩ 
ʘʚʘʣʪ, 
% 

ʍʘʣʴʢʦʟʠ
ʥ 

3.5 2.8 ʀʩʵʣʜʩʵʥ 0.224 47.3 

ʂʦʚʝʣʣʠʥ 
0.6
8 

0.34 
ʉʫʣʴʬʠʜʳ
ʥ 

0.226 10.0 

ʍʘʣʴʢʦʧʠ
ʨʠʪ 

28.
95 

3.47 
ɽʨᴇʥʭʠʡ 
ʟʵʩ 

0.45  

ɿʵʩ ʘʚʘʣʪ, ɹװʛʜ 63.15 ɿʵʩ ʘʚʘʣʪ, ɹװʛʜ 57.3 

 ɼʵʣʭʠʡʥ ʧʨʘʢʪʠʢʪ ʦʚʦʦʣʛʳʥ ʭװʯʣʠʡʥ 
ʰװʣʪʛװʡʞװװʣʵʣʪʵʵʨ ʝʨʜʠʡʥ ʪʵʩʵʣʩʵʥ ʭװʜʨʵʵʩ 
ʟʵʩʠʡʥ ʠʩʣʠʡʥ ʵʨʜʩװװʜ 90% ʭװʨʪʵʣ ʫʫʩʜʘʛ ʙʘʡʭʘʜ, 
ʭʘʨʠʥ ʩʫʣʴʬʠʜʳʥ ʭװʜʨʠʡʛ 15ï10 ʤʤ ʭװʨʪʵʣ 
ʙʫʪʘʣʩʘʥ װʝʜ  ʭʘʣʴʢʦʟʠʥ 80%, ʢʦʚʝʣʣʠʥ 50% ʭװʨʪʵʣ 
ʪʫʩ ʪʫʩ ʫʫʩʜʘʛ ʙʘʡʥʘ. ʍʘʨʠʥ ʘʥʭʜʘʛʯ ʩʫʣʴʬʠʜʳʥ 
ʭװʜʨʠʡʛ ʙʫʪʘʣʞ ʞʠʞʠʛʣʵʵʜ, ʘʛʘʘʨʞʫʫʣʘʘʜ, ʙʘʢʪʝʨʠ 
ʥʵʤʵʵʜ ʙʘʡʭʘʜ  ʭʘʣʴʢʦʧʠʨʠʪʳʥ ʞʠʣʠʡʥ ʫʫʩʘʮ ʙʫʶʫ 
ʟʵʩ ʘʚʘʣʪ 12-16 %/ ʞʠʣʵʵʩ ʭʵʪʵʨʜʵʛʛװʡ. 

ɻʠʜʨʦʩʘʤʘʪʫʫʜ:  

 ʂʘʣʠʡʥ ʦʢʪʠʣ ʛʠʜʨʦʢʩʘʤʘʪʳʛ ʭʨʠʟʦʢʦʣʣʳʛ 
ʘʤʞʠʣʪʪʘʡ ʭᴇʚװװʣʵʭʵʜ ʘʰʠʛʣʘʞ ʙʦʣʦʭʳʛ 
ʭʘʨʫʫʣʩʘʥ ʙʘ ʮʫʛʣʫʫʣʘʛʯ ʥʴ ʛʘʜʘʨʛʳʥ ʟʵʩʠʡʥ ʠʦʥ ʙʘ 
ʭʝʣʘʪʣʘʛʯ ʙʦʜʠʩʳʥ ʭʦʦʨʦʥʜ ʫʫʩʜʘʛʛװʡ ʮʦʛʮʦʣʙʦʨ 
 ʟʩʵʥ. ɻʠʜʨʦʢʩʘʤʘʪʳʛװ ʩʩʵʥʪʵʡ ʭʦʣʙʦʦʪʦʡ ʛʵʞװװ
ʟʵʩʠʡʥ ʠʩʵʣ ʙʘ ʩʫʣʴʬʠʜʳʥ ʭʦʣʠʤʦʛ ʜʵʵʨ PAX-ʪʘʡ 
ʭʘʤʪ ʭʵʨʵʛʣʵʭʵʜ ʩʫʣʴʬʠʜʳʥ ʟʵʩʠʡʥ ʵʨʜʩʠʡʥ ʤʝʪʘʣʣ 
ʘʚʘʣʪʘʜ ʩᴇʨᴇʛ ʥᴇʣᴇᴇ װʟװװʣʵʭʛװʡʛʵʵʨ ʤʘʣʘʭʠʪ, ʙʘʛʘ 
ʘʟʫʨʠʪʳʛ ʘʤʞʠʣʪʪʘʡ ʛʘʨʛʘʞ ʘʚʯ ʙʦʣʦʭʳʛ 
ʪʦʛʪʦʦʩʦʥ. 

 ɸʣʢʠʣ ʛʠʜʨʦʢʩʘʤʘʪʘʘʨ ʠʩʵʣʜʩʵʥ ʟʵʩʠʡʛ 
ʬʣʦʪʘʮʠʣʘʞ ʘʚʘʭ ʪʘʣʘʘʨʭʠ ʩʫʜʘʣʛʘʘʥʜ ʷʘʛʘʘʜ 
ʪʵʜʥʠʡ ᴇʨʛᴇʥ ʮʘʨ ʭװʨʵʵʥʜ ʙװʨʵʥ ʘʰʠʛʣʘʛʜʘʭʛװʡ 
ʙʘʡʛʘʘ ʪʘʣʘʘʨ ʜʵʚʰװװʣʩʵʥ ʪʘʘʤʘʛʣʘʣʫʫʜ ʜʫʥʜ 
ʜʘʨʘʘʭ ʰʘʣʪʛʘʘʥʫʫʜ ʙʘʛʪʞʵʵ. 

ɼתɻʅʕʃʊ 

I. ʎʘʛʘʘʥʩʫʚʘʨʛʳʥ ʦʨʜ ʠʩʵʣʜʩʵʥ ʙʘ ʘʥʭʜʘʛʯ 
ʭװʜʨʠʡʥ 2 ʙװʩʪʵʡ. ʀʩʵʣʜʩʵʥ ʭװʜʨʠʡʥ 
ʟʵʩʠʡʥ ʛʦʣ ʵʨʜʵʩ ʥʴ ʤʘʣʘʭʠʪ ʙᴇʛᴇᴇʜ 
ʯʫʣʫʫʣʛʠʡʥ ʥʘʨʠʡʭʘʥ ʮʘʚʘʘʨ ʪװʨʭʵʮ, 
ᴇʥʛᴇʨ ʭʵʣʙʵʨʵʵʨ ʭᴇʛʞʩᴇʥ. ʅʠʡʪ ʠʩʵʣʜʩʵʥ 
ʵʨʜʩʠʡʥ 62.93%-ʠʡʛ ʵʟʵʣʜʵʛ. 

II. ʆʢʩʠʛʠʜʨʠʣʴ ʙװʣʛʠʡʥ ʛʠʜʨʦʩʘʤʘʪ 
ʮʫʛʣʫʫʣʘʛʯ ʥʴ ʠʩʵʣʜʩʵʥ ʙʦʣʦʥ ʩʫʣʴʬʠʜʳʥ 
ʭʦʣʠʤʦʛ ʭװʜʵʨ ʩʫʣʴʬʠʜʞʫʫʣʘʛʯʘʘʨ 
ʘʰʠʛʣʘʭʘʜ װʨ ʜװʥ ʩʘʡʪʘʡ ʙʘʡʥʘ. 

III.  ʇʦʪʝʥʮʠʘʣʳʛ ʭʷʥʘʞ ʩʫʣʴʬʠʜʞʫʫʣʘʭ ʘʨʛʘ 
ʣʘʙʦʨʘʪʦʨʠʡʥ ʥᴇʭʮᴇʣʜ ʠʣװװ ʩʘʡʥ װʨ ʜװʥ 
ᴇʛʜᴇʛ ʯ, װʡʣʜʚʵʨʠʡʥ ʥᴇʭʮᴇʣʜ 
ʩʫʣʴʬʠʜʟʘʪʦʨʳʥ ʪʫʥ ʭʵʤʞʵʵ ʥʴ ʭʫʪʛʘʣʪʳʥ 
ʭʫʛʘʮʘʘ, ʭʫʪʛʘʭ ʘʨʛʘ ʟʵʨʵʛ ʧʘʨʘʤʝʪʨʵʵʩ 
ʤʘʰ ʤʵʜʨʵʤʞʪʵʡ ʭʘʤʘʘʨʯ ᴇᴇʨʯʣᴇʛʜʜᴇʛ ʥʴ 

ʧʨʦʮʝʩʩʳʛ ʫʜʠʨʜʘʭ, ʭʷʥʘʭ ʘʞʠʣʣʘʛʘʘʥʜ 
ʭװʥʜʨʵʣ ʫʯʨʫʫʣʜʘʛ.  

IV. ʄᴇʥ ʷʥʟ ʙװʨʠʡʥ ʠʩʵʣʜʩʵʥ ʵʨʜʩװװʜʠʡʥ 
ʩʫʣʴʬʠʜʞʫʫʣʘʣʪ ʥʴ ᴇᴇʨ ᴇᴇʨ װʨ ʜװʥ 
 ʣʜʵʛ, ʩʫʣʴʬʠʜʞʫʫʣʘʛʯ ʙʦʜʠʩʪʦʡװװʟװ
ʭʦʣʙʦʦʪʦʡ װʥʵʨʠʡʥ ʘʩʫʫʜʘʣ ʟʵʨʵʛ ʩʫʣ 
ʪʘʣʫʫʜʪʘʡ. 

V. ʄʘʣʘʭʠʪʘʘʨ ʙʘʷʣʘʛ ʭװʜʨʠʡʥ ʠʩʵʣʜʩʵʥ 
ʘʥʛʠʞʨʘʭ ʧʦʪʝʥʮʠʘʣʳʛ ʭʷʥʘʞ 
ʩʫʣʴʬʠʜʞʫʫʣʘʭʘʜ ᴇʨʛᴇʥ ʭװʨʵʵʥʠʡ 
ʧʦʪʝʥʮʠʘʣʫʫʜ "ʦʥʦʚʯʪʦʡ" ʛʵʞ 
ʘʞʠʛʣʘʛʜʩʘʥ;  

¶ -300-ʘʘʩ -380 (ES) ʤɺ, 

¶ +500 (ES) ʤɺ  

¶ +250 (Eh) ʤɺ ʫʪʛʫʫʜʳʥ ʭװʨʵʵʥʜ ʙʘʷʞʠʛʜʘʭ 
ʙʦʣʦʤʞʪʦʡ ʙʘʡʜʘʛ.  

ʊʫʨʰʠʣʪʳʥ ʘʞʠʣ ʥʴ ʭʦʸʨ ʭʵʩʛʵʵʩ ʙװʨʜʵʥʵ. 
ʊʫʨʰʠʣʪʳʥ ʵʭʥʠʡ ʭʵʩʵʛ ʥʴ ʎʘʛʘʘʥʩʫʚʘʨʛʳʥ 
ʠʩʵʣʜʩʵʥ ʭװʜʵʨʪ ñClariantò ʢʦʤʧʘʥʠʡʥ 
ʫʨʚʘʣʞʫʫʜʳʛ ʪʫʨʰʠʞ װʥʵʣʵʭ ʙʦʣ ʭʦʸʨ ʜʦʭ ʭʵʩʵʛʪ 
ñCytec Solvay Groupò ʢʦʤʧʘʥʠʡʥ ʫʨʚʘʣʞʫʫʜʳʛ 
ʪʫʨʰʠʞ װʥʵʣʵʭʵʵʨ ʪʫʨʰʠʣʪʳʛ ʛװʡʮʵʪʛʵʩʵʥ. 

 ʕʥʵʭװװ ʪʫʨʰʠʣʪ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʘʘʨ ʠʩʵʣʜʩʵʥ 
ʭװʜʵʨʪ ʩʦʥʛʦʤʦʣ װʡʣʯʠʣʛʵʵʪʵʡ ʫʨʚʘʣʞʫʫʜʳʛ 
ʪʫʨʰʠʞ ʠʩʵʣʜʩʵʥ ʟʵʩʠʡʥ ʵʨʜʩʠʡʥ ʙʘʷʞʠʛʜʘʭ 
ʯʘʥʘʨʳʛ ʪʦʜʦʨʭʦʡʣʞ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʤʝʪʘʣʣ 
ʘʚʘʣʪʘʜ ʭװʨʵʭ ʟʦʨʠʣʛʦʪʦʡ.  

 ʊʫʨʰʠʣʪʳʥ ʘʞʠʣ ʥʴ ʭʦʸʨ ʭʵʩʛʵʵʩ ʙװʨʜʵʥʵ. 
ʊʫʨʰʠʣʪʳʥ ʵʭʥʠʡ ʭʵʩʵʛ ʥʴ ʎʘʛʘʘʥʩʫʚʘʨʛʳʥ 
ʠʩʵʣʜʩʵʥ ʭװʜʵʨʪ ñClariantò ʢʦʤʧʘʥʠʡʥ 
ʫʨʚʘʣʞʫʫʜʳʛ ʪʫʨʰʠʞ װʥʵʣʵʭ ʙʦʣ ʭʦʸʨ ʜʦʭ ʭʵʩʵʛʪ 
ñCytec Solvay Groupò ʢʦʤʧʘʥʠʡʥ ʫʨʚʘʣʞʫʫʜʳʛ 
ʪʫʨʰʠʞ װʥʵʣʵʭʵʵʨ ʪʫʨʰʠʣʪʳʛ ʛװʡʮʵʪʛʵʩʵʥ. 
ʊʫʨʰʠʣʪʳʥ ʘʨʛʘʯʣʘʣ ʥʴ  

ñClariantò ʢʦʤʧʘʥʠʡʥ ʫʨʚʘʣʞʠʡʥ ʪʫʨʰʠʣʪ 

 ʅʫʥʪʘʛʣʘʣʪʳʥ ʪʫʨʰʠʣʪʳʛ ʣʘʙʦʨʘʪʦʨʠʡʥ 
ʙᴇʤʙᴇʣᴇʛʪ ʪʵʵʨʵʤʜ ʛװʡʮʵʪʛʵʚ. ʅʫʥʪʘʛʣʘʣʪʳʥ ʛʦʨʠʤ 
ʪʦʛʪʦʦʭ ʪʫʨʰʠʣʪʫʫʜʘʘʩ ʬʣʦʪʘʮʠʡʥ ʪʵʞʵʵʣʠʡʥ 
ʙװʭʵʣʣʵʛʠʡʥ ʭʵʤʞʵʵ ʈ80=130ʤʢʤ, ʨʅ=10.5 ʙʘʡʭ 
 ,ʝʠʡʛ ʩʦʥʛʦʞ, Hostaflot 7083, Hostaflot 7084װ
Hostaflot ɽ501, Hostaflot ɽ980, Flotigam EDA, 
Flotigam 2835 ʮʫʛʣʫʫʣʘʛʯʘʘʨ ʙʘʷʞʫʫʣʘʣʪʳʥ 
ʪʫʨʰʠʣʪʳʛ ʛװʡʮʵʪʛʵʣʵʵ. ɼʵʵʞ ʙʵʣʪʛʵʣʠʡʥ ʩʭʝʤʠʡʛ 
ɿʫʨʘʛ 9-ʜ, ʪʫʨʰʠʣʪʳʥ ʥᴇʭʮʣʠʡʛ ʍװʩʥʵʛʪ 8-ʜ, 
ʪʫʨʰʠʣʪʳʥ ʩʭʝʤʠʡʛ ɿʫʨʘʛ 10-ʜ ʪʫʩ ʪʫʩ װʟװװʣʵʚ. 
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ɿʫʨʘʛ 9. ɼʵʵʞ ʙʵʣʪʛʵʣʠʡʥ ʩʭʝʤ 

ʊʫʨʰʠʣʪʳʛ ʛװʡʮʵʪʛʵʭʜʵʵ ʭװʜʵʨ ʥʫʥʪʘʛʣʘʭ 
ʪʵʵʨʵʤʜʵʵ ʙʫʣʠʥʛʳʥ ʦʨʯʠʥʛ ʪʦʭʠʨʫʫʣʘʭ ʫʨʚʘʣʞʠʡʛ 
ᴇʛʩᴇʥ. ʅʫʥʪʘʛʣʘʛʜʩʘʥ ʭװʜʨʠʡʛ ʬʣʦʪʘʮʠʡʥ ʢʘʤʝʨʪ 3 
ʤʠʥʫʪʳʥ ʪʫʨʰ ʭʫʪʛʘʞ, ʫʨʚʘʣʞʫʫʜʳʛ ʟʘʨʮʫʫʣʘʣʪʳʥ 
ʜʘʛʫʫ ᴇʛʯ 1-3 ʤʠʥʫʪ ʭװʨʪʵʣ ʭʫʪʛʘʩʥʳ ʜʘʨʘʘ 
ʘʛʘʨʞʫʫʣʘʣʪʳʥ ʭʦʦʣʦʡʛ ʥʵʵʞ, ʘʛʘʘʨʞʫʫʣʘʣʪʳʛ ᴇʛʯ 
ʵʭʵʣʩʥʵʵʨ ʥʘʨʠʡʥ ʰʠʨʭʵʛʪʵʡ ʭᴇᴇʩ װװʩʩʵʥ. תʥʜʩʵʥ 
ʙʘʷʞʤʘʣʳʛ 5ʤʠʥ ʪʫʨʰ ʭʘʤʞ ʘʚʩʥʳ ʜʘʨʘʘ ʭʷʥʘʣʪʳʥ 
ʬʣʦʪʘʮʠʡʛ ʫʜʘʘʥ ʭʫʛʘʮʘʘʛʘʘʨ ʷʚʫʫʣʩʘʥ.  

ʎʘʛʘʘʥʩʫʚʘʨʛʳʥ ʦʨʜʳʥ ʭװʜʨʠʡʥ ʩʪʘʥʜʘʨʪʳʥ ʜʘʛʫʫ 
ʬʣʦʪʘʮʠʡʥ ʪʵʞʵʵʣʠʡʥ ʙװʭʵʣʣʵʛ ʈ80 ʥʴ 127 ʤʠʢʨʦʥ 
ʙʘʡʩʘʥ. ʊʵʵʨʵʤʜʩʵʥ ʟʫʪʘʥʛ ʪʵʵʨʤʵʵʩ ʫʛʘʘʞ 
ʬʣʦʪʘʮʠʡʥ 2.4ʣ ʢʘʤʝʨʪ ʦʨʫʫʣʘʚ. ɹװʭ ʪʫʨʰʠʣʪʳʥ 
ʙʫʣʠʥʛʳʥ ʭʘʪʫʫʛʠʡʥ ʘʛʫʫʣʛʘ 33% ʙʘʡʚ. ʨʅ-ʠʡʥ 
ʟʦʭʠʮʫʫʣʘʣʪʘʜ ʰʦʭʦʡʛ ʘʰʠʛʣʘʩʘʥ. ʀʤʧʝʣʣʝʨʠʡʛ 
ʘʞʠʣʣʫʫʣʞ, ʨʅ-ʠʡʛ ᴇᴇʨʯʠʣʩʥʠʡ ʜʘʨʘʘ ʫʨʚʘʣʞ 
ʥʵʤʵʭ, ʘʛʘʘʨʞʫʫʣʘʭ, ʰʘʘʨʜʣʘʛʘʪʘʡ ʫʨʚʘʣʞʠʡʥ 
ʟʘʨʮʫʫʣʘʣʪʳʛ ʪʫʛʥʘʩʘʥ. ɸʛʘʘʨʞʫʫʣʘʭ ʭʫʛʘʮʘʘ 15 
ʤʠʥʫʪ; ʬʣʦʪʘʮʠʡʥ ʭʫʛʘʮʘʘ 15ʤʠʥʫʪ ʙʘʡʩʘʥ ʙʦʣ ʥʵʛ 
ʪʫʨʰʠʣʪʳʥ ʘʞʣʳʥ ʥʠʡʪ ʭʫʛʘʮʘʘ 30ʤʠʥʫʪ ʙʘʡʚ.  

ʍװʩʥʵʛʪ 10. ʊʫʨʰʠʣʪʳʥ ʛʦʨʠʤ 

ˉ 

ʎʫʛʣʫ

ʫʣʘʛʯ 

ʫʨʚʘʣʞ 

ɿʘʨʮʫʫ

ʣʘʣʪ, 

ʛʨ/ʪʥ 

ʊʦʭʠʨʫ

ʫʣʘʛʯ 

ʫʨʚʘʣʞ,  

ɿʘʨʮʫʫ

ʣʘʣʪ, 

ʛʨ/ʪʥ 

ʍᴇᴇʩʨװ

 ,ʣʵʛʯװ

ʛʨ/ʪʥ 

1 
Hostafl

ot 7083 
100; 

150; 

200; 

300  

- - 

15 

2 
Hostafl

ot 7084 

3 

Hostafl

ot 

E501 50; 75; 

100; 

150  

Na2S 
300-

400 

4 

Hostafl

ot 

E980 

5 

Flotiga

m 

EDA 

50; 75; 

100; 

150  

H2SO4  20ʣ/ʪʥ 

ˉ 

ʎʫʛʣʫ

ʫʣʘʛʯ 

ʫʨʚʘʣʞ 

ɿʘʨʮʫʫ

ʣʘʣʪ, 

ʛʨ/ʪʥ 

ʊʦʭʠʨʫ

ʫʣʘʛʯ 

ʫʨʚʘʣʞ,  

ɿʘʨʮʫʫ

ʣʘʣʪ, 

ʛʨ/ʪʥ 

ʍᴇᴇʩʨװ

 ,ʣʵʛʯװ

ʛʨ/ʪʥ 

6 
Flotiga

m 2835 

 

ɿʫʨʘʛ 10. ʊʫʨʰʠʣʪʳʥ ʩʭʝʤ 

ʊʫʨʰʠʣʪʳʛ ʛװʡʮʵʪʛʵʭʜʵʵ ʭװʜʵʨ ʥʫʥʪʘʛʣʘʭ 
ʪʵʵʨʵʤʜʵʵ ʙʫʣʠʥʛʳʥ ʦʨʯʠʥʛ ʪʦʭʠʨʫʫʣʘʭ ʫʨʚʘʣʞʠʡʛ 
ᴇʛʩᴇʥ. ʅʫʥʪʘʛʣʘʛʜʩʘʥ ʭװʜʨʠʡʛ ʬʣʦʪʘʮʠʡʥ ʢʘʤʝʨʪ 3 
ʤʠʥʫʪʳʥ ʪʫʨʰ ʭʫʪʛʘʞ, ʫʨʚʘʣʞʫʫʜʳʛ ʟʘʨʮʫʫʣʘʣʪʳʥ 
ʜʘʛʫʫ ᴇʛʯ 1-3 ʤʠʥʫʪ ʭװʨʪʵʣ ʭʫʪʛʘʩʥʳ ʜʘʨʘʘ 
ʘʛʘʨʞʫʫʣʘʣʪʳʥ ʭʦʦʣʦʡʛ ʥʵʵʞ, ʘʛʘʘʨʞʫʫʣʘʣʪʳʛ ᴇʛʯ 
ʵʭʵʣʩʥʵʵʨ ʥʘʨʠʡʥ ʰʠʨʭʵʛʪʵʡ ʭᴇᴇʩ װװʩʩʵʥ. תʥʜʩʵʥ 
ʙʘʷʞʤʘʣʳʛ 5ʤʠʥ ʪʫʨʰ ʭʘʤʞ ʘʚʩʥʳ ʜʘʨʘʘ ʭʷʥʘʣʪʳʥ 
ʬʣʦʪʘʮʠʡʛ ʫʜʘʘʥ ʭʫʛʘʮʘʘʛʘʘʨ ʷʚʫʫʣʩʘʥ. 

ʊʵʵʨʵʤʜʩʵʥ ʟʫʪʘʥʛ ʪʵʵʨʤʵʵʩ ʫʛʘʘʞ ʬʣʦʪʘʮʠʡʥ 2.4ʣ 
ʢʘʤʝʨʪ ʦʨʫʫʣʘʚ. ɹװʭ ʪʫʨʰʠʣʪʳʥ ʙʫʣʠʥʛʳʥ 
ʭʘʪʫʫʛʠʡʥ ʘʛʫʫʣʛʘ 33% ʙʘʡʚ. ʨʅ-ʠʡʥ 
ʟʦʭʠʮʫʫʣʘʣʪʘʜ ʰʦʭʦʡʛ ʘʰʠʛʣʘʩʘʥ. ʀʤʧʝʣʣʝʨʠʡʛ 
ʘʞʠʣʣʫʫʣʞ, ʨʅ-ʠʡʛ ᴇᴇʨʯʠʣʩʥʠʡ ʜʘʨʘʘ ʫʨʚʘʣʞ 
ʥʵʤʵʭ, ʘʛʘʘʨʞʫʫʣʘʭ, ʰʘʘʨʜʣʘʛʘʪʘʡ ʫʨʚʘʣʞʠʡʥ 
ʟʘʨʮʫʫʣʘʣʪʳʛ ʪʫʛʥʘʩʘʥ. ɸʛʘʘʨʞʫʫʣʘʭ ʭʫʛʘʮʘʘ 15 
ʤʠʥʫʪ; ʬʣʦʪʘʮʠʡʥ ʭʫʛʘʮʘʘ 15ʤʠʥʫʪ ʙʘʡʩʘʥ ʙʦʣ ʥʵʛ 
ʪʫʨʰʠʣʪʳʥ ʘʞʣʳʥ ʥʠʡʪ ʭʫʛʘʮʘʘ 30ʤʠʥʫʪ ʙʘʡʚ.  

ɿʫʨʘʛ 14. ʊʫʨʰʠʣʪʳʥ ʷʚʮ 

3.1. ʊʫʨʰʠʣʪʳʥ װʨ ʜװʥ  

ñClariantò ʢʦʤʧʘʥʠʡʥ ʫʨʚʘʣʞʠʡʥ ʪʫʨʰʠʣʪʳʥ װʨ 
ʜװʥ 

ɸʥʭʜʘʛʯ ʭװʜɻʨ 6ʤʤ

+ -

ʍʘʮ.ɹ

ɹʫʣʪ

ʋʨɹʜʯʠʣʩʘʥ hʠʛhʠʣʪ (3ʤʤ)

ʍ̫ʥʘʣʪrʥ hʠʛhʠʣʪ (3ʤʤ)

+ -

ʍʦʣʠʣʪ 

ʍʫʚʘʘʣʪ

ɼʫʙʣʠʢʘʪ ʊʫʨh ʠʣʪʘʥʜ     

1ʢʛ-ʘʘʨ
ʍʠʤʠʡʥ 

ʠhʥʞʠʣʛɻ ʥɻʜ

ʍװʜɻʨ 

ʅʫʥ

ɸʛʠʪʘʮʠ 3ʤʠʥ

ɹʘ̫ʞʤʘʣ

ʥʜʩɻʥ ʬʣʦʪʘʮʠ 5ʤʠʥת

ʍ̫ʥʘʣʪrʥ ʬʣʦʪʘʮʠ 7ʤʠʥ

ɿʘʚʩʨr ʥ 

ʙװʪɻ ʛɻʜɻʭװװʥ
ʍʘ̫ʛʜʘʣ 

ʐʦʭʦʡ,ʛʨ 

ʊʦʭʠʨʫʫʣʘʛʯ

   ʎʫʛʣʫʫʣʘʛʯ 

     ʍᴇᴇʩʨװװʣɻʛʯ 

ʨʅ=10.5

ʎʫʛʣʫʫʣʘʛʯ 
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 ʎʘʛʘʘʥʩʫʚʘʨʛʳʥ ʠʩʵʣʜʩʵʥ ʭװʜʵʨʪ ñClariantò 
ʢʦʤʧʘʥʠʡʥ ʩʦʥʛʦʤʦʣ װʡʣʯʠʣʛʵʵʪʵʡ ʮʫʛʣʫʫʣʘʛʯ 

ʫʨʚʘʣʞʠʡʛ ʪʫʨʰʩʘʥ ʪʫʨʰʠʣʪʳʥ װʨ ʜװʥʛ ʍװʩʥʵʛʪ 
11-13-ʜ, ʤʝʪʘʣʣ ʘʚʘʣʪʳʛ ɿʫʨʘʛ 15-ʜ װʟװװʣʵʚ.

ʍװʩʥʵʛʪ 15. Hostaflot 7083, Hostaflot 7084 ʫʨʚʘʣʞʠʡʛ ʭʵʨʵʛʣʵʭ װʝʠʡʥ ʪʫʨʰʠʣʪʳʥ װʨ ʜװʥ 

ʋʨʚʘʣʞ 
ɿʘʨʮʫʫʣʘʣʪ, 

ʛ/ʪ 

ɹװʪʵʵʛʜʵʭװװʥʠʡ 

ʥʵʨ 
ɻʘʨʮ, % ɸʛʫʫʣʛʘ, % 

ʄʝʪʘʣʣ 

ʘʚʘʣʪ, % 

ɿʵʩʠʡʥ ʠʩʵʣʜʩʵʥ 

ʭװʜʨʠʡʥ ʮʫʛʣʫʫʣʘʛʯ 

Hostaflot ɽ501 

50 

ɹʘʷʞʤʘʣ  12.94 5.35 1.8 

ʍʘʷʛʜʘʣ  228.88 94.65 0.26 

ɸʥʭʜʘʛʯ ʭװʜʵʨ 242 100.00 0.34 

75 

ɹʘʷʞʤʘʣ  25.97 10.46 1.2 

ʍʘʷʛʜʘʣ  222.34 89.54 0.24 

ɸʥʭʜʘʛʯ ʭװʜʵʨ 248 100.00 0.34 

100 

ɹʘʷʞʤʘʣ  36.3 13.68 1.2 

ʍʘʷʛʜʘʣ  229.02 86.32 0.18 

ɸʥʭʜʘʛʯ ʭװʜʵʨ 265 100.00 0.32 

150 

ɹʘʷʞʤʘʣ  20.6 8.43 1.9 

ʍʘʷʛʜʘʣ  223.76 91.57 0.13 

ɸʥʭʜʘʛʯ ʭװʜʵʨ 244 100.00 0.28 

ɿʵʩʠʡʥ ʠʩʵʣʜʩʵʥ 

ʭװʜʨʠʡʥ ʮʫʛʣʫʫʣʘʛʯ 

Hostaflot ɽ980 

50 

ɹʘʷʞʤʘʣ  16.18 5.70 1.0 

ʍʘʷʛʜʘʣ  267.58 94.30 0.28 

ɸʥʭʜʘʛʯ ʭװʜʵʨ 284 100.00 0.32 

75 

ɹʘʷʞʤʘʣ  19.22 7.35 1.0 

ʍʘʷʛʜʘʣ  242.17 92.65 0.32 

ɸʥʭʜʘʛʯ ʭװʜʵʨ 261 100.00 0.37 

100 

ɹʘʷʞʤʘʣ  14.47 6.05 1.3 

ʍʘʷʛʜʘʣ  224.68 93.95 0.27 

ɸʥʭʜʘʛʯ ʭװʜʵʨ 239 100.00 0.33 

150 

ɹʘʷʞʤʘʣ  9.49 4.40 3.3 

ʍʘʷʛʜʘʣ  206.21 95.60 0.18 

ɸʥʭʜʘʛʯ ʭװʜʵʨ 216 100.00 0.32 

ʍװʩʥʵʛʪ 16. Hostaflot ɽ501, Hostaflot ɽ980 ʫʨʚʘʣʞʠʡʛ ʭʵʨʵʛʣʵʭ װʝʠʡʥ ʪʫʨʰʠʣʪʳʥ װʨ ʜװʥ 

ʋʨʚʘʣʞ ɿʘʨʮʫʫʣʘʣʪ, ʛ/ʪ ɹװʪʵʵʛʜʵʭװװʥʠʡ ʥʵʨ ɻʘʨʮ, % ɸʛʫʫʣʛʘ, % 
ʄʝʪʘʣʣ 

ʘʚʘʣʪ, % 

ɿʵʩʠʡʥ 

ʠʩʵʣʜʩʵʥ 

ʭװʜʨʠʡʥ 

ʮʫʛʣʫʫʣʘʛʯ 

Hostaflot 7083 

100 

ɹʘʷʞʤʘʣ 9.48 1,2 43,8 

ʍʘʷʛʜʘʣ 90.52 0.16 56,2 

ɸʥʭʜʘʛʯ ʭװʜʵʨ 100.00 0.26 100 

150 

ɹʘʷʞʤʘʣ 17.89 1.4 68.2 

ʍʘʷʛʜʘʣ 82.11 0.15 31.8 

ɸʥʭʜʘʛʯ ʭװʜʵʨ 100.00 0.37 100 

200 

ɹʘʷʞʤʘʣ 24.07 0.9 71.8 

ʍʘʷʛʜʘʣ 75.93 0.11 28.2 

ɸʥʭʜʘʛʯ ʭװʜʵʨ 100.00 0.3 100 

300 

ɹʘʷʞʤʘʣ 9.36 2.6 59.7 

ʍʘʷʛʜʘʣ 90.64 0.18 40.3 

ɸʥʭʜʘʛʯ ʭװʜʵʨ 100.00 0.4 100 

ɿʵʩʠʡʥ 

ʠʩʵʣʜʩʵʥ 

ʭװʜʨʠʡʥ 

ʮʫʛʣʫʫʣʘʛʯ 

Hostaflot 7084 

100 

ɹʘʷʞʤʘʣ 5.47 3.6 48.4 

ʍʘʷʛʜʘʣ 94.53 0.22 51.6 

ɸʥʭʜʘʛʯ ʭװʜʵʨ 100.00 0.40 100.0 

150 

ɹʘʷʞʤʘʣ 17.89 4,9 60,2 

ʍʘʷʛʜʘʣ 82.11 0,28 39,8 

ɸʥʭʜʘʛʯ ʭװʜʵʨ 100.00 0.37 100.0 

200 

ɹʘʷʞʤʘʣ 8.64 2.9 63.2 

ʍʘʷʛʜʘʣ 91.36 0.16 36.8 

ɸʥʭʜʘʛʯ ʭװʜʵʨ 100.00 0.40 100.0 

300 

ɹʘʷʞʤʘʣ 9.72 2.5 55.4 

ʍʘʷʛʜʘʣ 90.28 0.22 44.6 

ɸʥʭʜʘʛʯ ʭװʜʵʨ 100.00 0.45 100.0 
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ʍװʩʥʵʛʪ 17. Hostaflot ɽ501, Hostaflot ɽ980 ʫʨʚʘʣʞʠʡʛ ʭʵʨʵʛʣʵʭ װʝʠʡʥ ʪʫʨʰʠʣʪʳʥ װʨ ʜװʥ 

ʋʨʚʘʣʞ ɿʘʨʮʫʫʣʘʣʪ, ʛ/ʪ ɹװʪʵʵʛʜʵʭװװʥʠʡ ʥʵʨ ɻʘʨʮ, % ɸʛʫʫʣʛʘ, % 
ʄʝʪʘʣʣ 

ʘʚʘʣʪ, % 

ɿʵʩʠʡʥ 

ʠʩʵʣʜʩʵʥ 

ʭװʜʨʠʡʥ 

ʮʫʛʣʫʫʣʘʛʯ 

Flotigam EDA 

50 

ɹʘʷʞʤʘʣ  12,94 5,35 0,5 

ʍʘʷʛʜʘʣ  228,9 94,65 0,26 

ɸʥʭʜʘʛʯ ʭװʜʵʨ 242 100 0,27 

75 

ɹʘʷʞʤʘʣ  25,97 10,46 0,5 

ʍʘʷʛʜʘʣ  222,3 89,54 0,26 

ɸʥʭʜʘʛʯ ʭװʜʵʨ 248 100 0,29 

100 

ɹʘʷʞʤʘʣ  36,3 13,68 0,5 

ʍʘʷʛʜʘʣ  229,0 86,32 0,22 

ɸʥʭʜʘʛʯ ʭװʜʵʨ 265 100 0,25 

150 

ɹʘʷʞʤʘʣ  20,6 8,43 0,4 

ʍʘʷʛʜʘʣ  223,8 91,57 0,18 

ɸʥʭʜʘʛʯ ʭװʜʵʨ 244 100 0,2 

ɿʵʩʠʡʥ 

ʠʩʵʣʜʩʵʥ 

ʭװʜʨʠʡʥ 

ʮʫʛʣʫʫʣʘʛʯ 

Flotigam 2835 

50 

ɹʘʷʞʤʘʣ  16,18 5,7 0,8 

ʍʘʷʛʜʘʣ  267,58 94,3 0,26 

ɸʥʭʜʘʛʯ ʭװʜʵʨ 284 100 0,29 

75 

ɹʘʷʞʤʘʣ  19,22 7,35 0,7 

ʍʘʷʛʜʘʣ  242,17 92,65 0,22 

ɸʥʭʜʘʛʯ ʭװʜʵʨ 261 100 0,25 

100 

ɹʘʷʞʤʘʣ  14,47 6,05 0,6 

ʍʘʷʛʜʘʣ  224,68 93,95 0,21 

ɸʥʭʜʘʛʯ ʭװʜʵʨ 239 100 0,23 

150 

ɹʘʷʞʤʘʣ  9,49 4,4 0,6 

ʍʘʷʛʜʘʣ  206,21 95,6 0,2 

ɸʥʭʜʘʛʯ ʭװʜʵʨ 216 100 0,22 

 Aero OX-100 ʥʴ ʟʵʩʠʡʥ ʤʝʪʘʣʣ ʘʚʘʣʪʳʛ 
ʩʘʡʞʨʫʫʣʞ, ʠʣװװ ʪʦʛʪʚʦʨʪʦʡ װʨ ʜװʥʛ װʟװװʣʜʵʛ. 
75ʛ/ʪ ʙʘ 25ʛ/ʪ-ʦʦʨ ʮʫʛʣʫʫʣʘʛʯʠʡʥ ʪʫʥʛ ʥʵʤʵʭʵʜ 
Aero OX-100-ʠʡʥ ʭʘʤʛʠʡʥ ʠʭ ʟʵʩʠʡʥ ʤʝʪʘʣʣ ʘʚʘʣʪ 
ʥʚ 84.9%, ʭʘʤʛʠʡʥ ʤʝʪʘʣʣ ʘʚʘʣʪ ʥʴ 76.6% ʙʘʡʚ. 
PAX-ʠʡʥ װʨ ʜװʥ Aero OX-100-ʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ 
ʤʘʰ ʠʭ ʭʵʣʙʵʣʟʵʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʭʘʤʛʠʡʥ ʤʝʪʘʣʣ 
ʘʚʘʣʪ 82.6%, ʭʘʤʛʠʡʥ ʙʘʛʘ ʥʴ 56.6% ʙʘʡʚ. 

 ʉʪʘʥʜʘʨʪ PAX ʘʰʠʛʣʘʥ ʩʫʣʴʬʠʜʠʟʘʮʠ 
ʭʠʡʛʵʵʛװʡ ʪʦʭʠʦʣʜʦʣʜ ʟʵʩʠʡʥ ʤʝʪʘʣʣ ʘʚʘʣʪ 34.7%. 

 ʅʠʡʪ ʪʫʨʰʠʣʪʳʥ ʜʫʥʜʘʞ ʟʵʩʠʡʥ ʘʛʫʫʣʛʘ ʥʴ 
16.4% ʙʘʡʩʘʥ. Aero OX-100-ʠʡʥ ʜʫʥʜʘʞ ʘʛʫʫʣʛʘ 
PAX ʪʫʨʰʠʣʪʘʘʩ ʘʨʘʡ ʜʦʦʛʫʫʨ ʙʘʡʚ. ʊʫʨʰʠʣʪʳʥ  
ʷʚʮʘʜ ʵʮʩʠʡʥ ʘʛʫʫʣʛʘ ʥʴ 10% -ʠʘʩ ʙʘʛʘ ʙʘʡʩʘʥ 
ʙʦʣʦʚʯ ʠʣװװ ʠʭ ʭᴇᴇʩ װװʩʛʵʣʪʵʵʩ, ʪʫʨʰʠʣʪʘʘʨ 
ʜʫʥʜʞʘʘʨ 6% ʠʣװװ ʙʘʷʞʤʘʣʳʥ ʘʛʫʫʣʛʘ ʘʚʜʘʛ. 
ʊʫʨʰʠʣʪʳʥ װʨ ʜװʥʛ ʍװʩʥʵʛʪ 18, ɿʫʨʘʛ 17-ʜ װʟװװʣʵʚ. 

 

 

 

 

 

 

ʍװʩʥʵʛʪ 18. ʊʫʨʰʠʣʪʳʥ װʨ ʜװʥ 

ɿʫʨʘʛ 17. ʄʝʪʘʣʣ ʘʚʘʣʪ ʙʦʣʦʥ ʟʵʩʠʡʥ ʘʛʫʫʣʛʘʘʩ ʭʘʤʘʘʨʩʘʥ 

ʤʫʨʫʡ  

 

ɼתɻʅʕʃʊ 

1. ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ ʛװʡʮʵʪʛʵʭʜʵʵ 
ʭʘʨʴʮʫʫʣʩʘʥ ʪʫʨʰʠʣʪʳʥ ʘʨʛʳʛ ʘʰʠʛʣʘʩʘʥ.   



ɸʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʙʘʷʞʫʫʣʘʣʪ, ʙʦʣʦʚʩʨʫʫʣʘʣʪ 

46 

 

2. ʄᴇʥ ʵʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʫʫʜʘʘʨ ʠʩʵʣʜʩʵʥ 
ʟʵʩʠʡʥ ʵʨʜʩװװʜʠʡʥ ʤʠʥʝʨʘʣʦʛʠʡʥ ʰʠʥʞʠʣʛʵʵʛ 
ʟʘʡʣʰʛװʡ ʛװʡʮʵʪʛʵʭ ʸʩʪʦʡʛ ʭʘʨʫʫʣʩʘʥ ʙʘʡʥʘ.  

3. ʆʢʩʠʛʠʜʨʠʣʴ ʙװʣʛʠʡʥ ʛʠʜʨʦʩʘʤʘʪ ʮʫʛʣʫʫʣʘʛʯ 
ʥʴ ʠʩʵʣʜʩʵʥ ʙʦʣʦʥ ʩʫʣʴʬʠʜʳʥ ʭʦʣʠʤʦʛ ʭװʜʵʨ 
ʩʫʣʴʬʠʜʞʫʫʣʘʛʯʘʘʨ ʘʰʠʛʣʘʭʘʜ װʨ ʜװʥ ʩʘʡʪʘʡ. 

4. ʇʦʪʝʥʮʠʘʣʳʛ ʭʷʥʘʞ ʩʫʣʴʬʠʜʞʫʫʣʘʭ ʘʨʛʘ 
ʣʘʙʦʨʘʪʦʨʠʡʥ ʥᴇʭʮᴇʣʜ ʠʣװװ ʩʘʡʥ װʨ ʜװʥ ᴇʛʜᴇʛ 
ʙʦʣʦʚʯ װʡʣʜʚʵʨʠʡʥ ʥᴇʭʮᴇʣʜ ʩʫʣʴʬʠʜʟʘʪʦʨʳʥ 
ʪʫʥ ʭʵʤʞʵʵ ʥʴ ʭʫʪʛʘʣʪʳʥ ʭʫʛʘʮʘʘ, ʭʫʪʛʘʭ ʘʨʛʘ 
ʟʵʨʵʛ ʧʘʨʘʤʝʪʨʵʵʩ ʤʘʰ ʤʵʜʨʵʤʞʪʵʡ ʭʘʤʘʘʨʯ 
ᴇᴇʨʯʣᴇʛʜʜᴇʛ ʥʴ ʧʨʦʮʝʩʩʳʛ ʫʜʠʨʜʘʭ, ʭʷʥʘʭ 
ʘʞʠʣʣʘʛʘʘʥʜ ʭװʥʜʨʵʣ ʫʯʨʫʫʣʜʘʛ.  

5. ʄᴇʥ ʷʥʟ ʙװʨʠʡʥ ʠʩʵʣʜʩʵʥ ʵʨʜʩװװʜʠʡʥ 
ʩʫʣʴʬʠʜʞʫʫʣʘʣʪ ʥʴ ᴇᴇʨ ᴇᴇʨ װʨ ʜװʥ װʟװװʣʜʵʛ. 

6. ʉʫʣʴʬʠʜʞʫʫʣʘʣʪʳʥ ʧʦʪʝʥʮʠʘʣʳʛ ʭʷʥʘʭ (ʉʇʍ) 
ʧʨʦʮʝʩʩʳʛ ʟᴇʚʭᴇʥ ʩʫʣʴʬʠʜ ʙʫʩ ʭװʜʨʠʡʥ 
ʭᴇʚװװʣʵʥ ʙʘʷʞʫʫʣʘʭʘʘʨ ʭʷʟʛʘʘʨʣʘʛʜʘʭʛװʡ, ʤᴇʥ 
ʛʘʟʘʨ ʥʫʪʛʠʡʥ ᴇʛᴇʨʰʠʣ, ʫʫʣ ʫʫʨʭʘʡʥ װʡʣ 
ʘʞʠʣʣʘʛʘʘ, ʦʚʦʦʣʛʦ, ʙʫʪʣʘʭ, ʪʵʵʨʵʤʜʵʭ, 
ʭᴇʚװװʣʵʥ ʙʘʷʞʫʫʣʘʭ ʟʵʨʛʵʵʩ ʰʘʣʪʛʘʘʣʞ 
ʛʘʜʘʨʛʳʥ ʙʫʜʘʣʪʘʥʜ ʦʨʩʦʥ ʩʫʣʴʬʠʜʳʥ ʵʨʜʩʠʡʛ 
ʘʤʞʠʣʪʪʘʡ ʙʘʷʞʫʫʣʘʭʘʜ ʘʰʠʛʣʘʞ ʙʦʣʥʦ. 

7. ʎʘʛʘʘʥʩʫʚʘʨʛʳʥ ʠʩʵʣʜʩʵʥ ʭװʜʨʠʡʛ ʦʨʯʠʥ װʝʠʡʥ 
ʩʦʥʛʦʤʦʣ װʡʣʯʠʣʛʵʵʪʵʡ ʮʫʛʣʫʫʣʘʛʯ ʫʨʚʘʣʞ 
ʘʰʠʛʣʘʥ ʩʫʣʴʬʠʜʞʫʫʣʘʣʪʳʥ ʧʦʪʝʥʮʠʘʣʳʛ 
ʭʷʥʘʭ ʘʨʛʘʘʨ ʙʘʷʞʫʫʣʘʥ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʤʝʪʘʣʣ 
ʘʚʘʣʪ (84.9%) ʭװʨʛʵʭ ʙʦʣʦʤʞʪʦʡʛ ʪʫʨʰʠʣʪʘʘʨ 
ʙʘʪʘʣʩʘʥ.  

ʀʨʵʵʜװʡʜ ʟʵʩʠʡʥ ʠʩʵʣʜʩʵʥ ʭװʜʨʠʡʛ ʫʫʩʛʘʭ װʡʣʜʚʵʨ 
ʥʵʤʞ ʙʘʨʠʭʛװʡʛʵʵʨ ʙʘʷʞʫʫʣʘʭ װʡʣʜʚʵʨʪ 
ʪʝʭʥʦʣʦʛʠʡʥ ʦʥʦʚʯʪʦʡ ʛʦʨʠʤʦʦʨ ʙʘʷʞʫʫʣʘʥ ʟʵʩʠʡʥ 
ʙʘʷʞʤʘʣ ʛʘʨʛʘʥ ʘʚʘʭ ʙʦʣʦʤʞʪʦʡ ʛʵʞ װʟʵʞ ʙʘʡʥʘ. 
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 ɼתתɾʀʅ ʐʃʖɿʕʕʈ ʊʆʆʉʆʅʎʆʈ ɸʃʊ ʗʃɻɸʍ ʊʋʈʐʀʃʊʓʅ תʈ 
ɼתʅ 

 

ɹ.ɹʘʪ-ʕʨʜʵʥʵ1, ɹ.ʀʰʞʘʤʮ2 ,ɻ.ʆʶʫʥʯʠʤʵʛ3 

1,2ʄʦʥʛʦʣ ʫʣʩ, ʐʋʊʀʉ-ɻʋʋʉ-ʕɹʀʉ-ɸʄɹʊ-ʠʡʥ 2-ʨ ʢʫʨʩ 
3ʄʦʥʛʦʣ ʫʣʩ, ʐʋʊʀʉ-ɻʋʋʉ-ʕɹʀʉ-ʠʡʥ ɸʄɹʊ-ʠʡʥ ʙʘʛʰ 

ʀ-ʤʘʡʣ ʭʘʷʛ: bbatuk088@gmail.com; Isheeb7@gmail.com; G.Oyunchimeg@must.edu.mn; 

 
ʍʫʨʘʘʥʛʫʡ - ʄʘʥʘʡ ʦʨʥʳ ʭʫʚʴʜ ʘʣʪ ʦʣʙʦʨʣʦʣʪ 1990 ʦʥʦʦʩ ʵʭʣʵʥ ʤʘʰ ʵʨʯʠʤʪʵʡ ʭϺʛʞʠʞ ʙʘʡʛʘʘ ʙϺʛϺϺʜ ʩϮϮʣʠʡʥ 

ʞʠʣϮϮʜʵʜ ʘʣʪ ʦʣʙʦʨʣʦʣʪ ʥʵʤʵʛʜʵʞ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʪ ʪʦʤʦʦʭʦʥ ʙʘʡʨ ʵʟʣʵʭ ʙʦʣʩʦʥ. ʀʡʤʜ ʘʣʪʥʳ ʰʦʨʦʦʥ 

ʦʨʜʳʛ ʘʣʴ ʙʦʣʦʭ ʙϮʨʵʥ ʘʞʠʣʣʘʭʘʜ ʯʠʛʣɻ ʛʜʩʵʥ ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ ʰʠʥʵʯʣʵʣ ʥʵʥ ʜʘʨʫʡ ʭʠʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

ɸʣʪʥʳ ϮϮʩʤʵʣ ʰʦʨʦʦʥ ʙʘ Ϯʥʜʩʵʥ ʦʨʜʳʥ ʭϮʜʵʨʪ ʘʛʫʫʣʘʛʜʘʭ ʞʠʞʠʛ ʪʦʦʩʦʥʮʦʨ ʘʣʪʳʛ ʰʠʥʵ ʭʠʡʮʠʡʥ ʜϮϮʞʠʥ 

ʭʵʣʙʵʨʠʡʥ ʰʣʶʟʵʵʨ ʷʣʛʘʭ ʪʝʭʥʦʣʦʛʠʡʥ ʪʫʨʰʠʣʪʳʛ ʷʚʫʫʣʘʚ. ɼϮϮʞʠʥ ʰʣʶʟ ʥʴ ʙʘʷʞʫʫʣʘʭ Ϯʡʣʜʚʵʨʠʡʥ ʭʘʷʛʜʘʣ 

ʜʘʭʴ ʞʠʞʠʛ ʪʦʦʩʦʥʮʦʨ ʘʣʪʳʛ ʷʣʛʘʭʘʘʩ ʛʘʜʥʘ ʦʨʜʳʥ ʭʘʡʛʫʫʣʳʥ ʙʘ  ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʥ Ϯʝʠʡʥ ʩʦʨʮɹʣʦʣʪ 

ʜʵʵʞʣʵʣʪʵʜ ʙʦʣʦʥ ʙʦʭʠʨ ʙʘʷʞʤʘʣʳʥ ʛϮʡʮʵʵʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʥ ʧʨʦʮʝʩʩʪ ʭʵʨʵʛʣʵʭ ʙʦʣʦʤʞʪʦʡ.  

ʊϮʣʭϮϮʨ Ϯʛ: ʭϺʥʜʣϺʥ ʫʨʩʛʘʣ, ʫʩʥʳ ʟʘʨʮʫʫʣʘʣʪ, ʩʘʚʘʣʪʳʥ ʪʵʥʭʣʵʛ

ʆʨʰʠʣ 

 ᴆʥᴇᴇʛʠʡʥ ʘʣʪʥʳ ʦʣʙʦʨʣʦʭ װʡʣʜʚʵʨʠʡʥ 
ʪʝʭʥʦʣʦʛʠʡʥ ʭʦʮʨʦʛʜʣʦʦʩ ʙʦʣʞ, ʙʘʷʞʫʫʣʘʭ 
 ,ʡʣʜʚʵʨʠʡʥ ʭʘʷʛʜʘʣ ʜʘʭʴ ʤʝʪʘʣʣʳʥ ʘʛʫʫʣʛʘ ʠʭʩʵʞװ
ʙװʪʵʵʛʜʵʭװװʥʠʡ ʯʘʥʘʨ ʤʫʫʜʘʞ ʙʘʡʛʘʘʪʘʡ 
ʭʦʣʙʦʛʜʦʞ, ʰʣʶʟʠʡʥ ʷʣʛʘʣʪʘʜ ʥᴇʣᴇᴇʣᴇʭ  ʫʩʥʳ 
ʭʵʨʵʛʣʵʵ ʠʭ, ʪʦʦʩʦʥʮʦʨ ʞʠʞʠʛ ʘʣʪʥʳ ʤʝʪʘʣʣ ʘʚʘʣʪ 
ʙʘʛʘ, ʛʘʨ ʘʞʠʣʣʘʛʘʘʛʘʘʨ ʤʝʪʘʣʣʳʛ ʷʣʛʘʜʘʛ, ʘʞʠʣʣʘʭ 
ʛʦʨʠʤ ʥʴ ʪʘʩʨʘʣʪʪʘʡ, ʤʝʪʘʣʣʳʛ ʩʫʣʪʛʘʞ ʘʚʘʭʘʜ 
ʪʝʭʥʦʣʦʛʠʡʥ ʙװʭ ʮʠʢʣ ʟʦʛʩʜʦʛ, ʙʘʷʞʤʘʣ ʜʘʭʴ ʘʣʪʥʳ 
ʘʛʫʫʣʛʘ ʙʘʛʘ, ʦʣʦʥ װʝ ʰʘʪʥʳ ʮʵʚʵʨʣʵʛʵʵ 
ʰʘʘʨʜʘʛʜʜʘʛ ʟʵʨʵʛ ʜʫʪʘʛʜʣʫʫʜʳʛ ʘʨʠʣʛʘʭ ʟʦʨʠʣʛʦ 
ʪʘʚʠʛʜʘʞ ʙʘʡʥʘ. 

 ʊʦʦʩʦʥʮʦʨ ʘʣʪʳʛ ʷʣʛʘʭ   ʭᴇʜᴇʣʛᴇᴇʥʪ ʛʠʜʨʘʚʣʠʢ 
ʰʣʶʟ, ʜʨʘʛʠʡʥ ʩʫʫʨʠʥ ʰʣʶʟ, ʰʠʛʰװװʨʪ ʰʣʶʟ, ʷʥʟ 
ʙװʨʠʡʥ ʭʵʣʙʵʨ ʜװʨʩ, ᴇʥʜᴇʨʪʵʡ  ʪʵʵʛʣװװʨ ʙװʭʠʡ 
ʰʣʶʟ,  ʪʫʫʟʘʥ ʯʠʯʠʨʛʵʵʪ ʰʣʶʟ, ʭᴇʜᴇʣʛᴇᴇʥʪ ʪᴇʤᴇʨ 
ʷʣʪʩʘʥ ʰʣʶʟ, ʛʘʥʭʘʭ, ʙʫʮʘʥ ʜʘʚʰʠʭ ʭᴇʜᴇʣʛᴇᴇʥʪ 
ʰʣʶʟ, ʦʣʦʥ ʜʘʚʭʘʨ ʘʥʛʠʣʫʫʨʪ ʰʣʶʟ,  RMS Ross Box 
System ʫʛʘʘʭ ʪᴇʭᴇᴇʨᴇʤʞ, ʟᴇᴇʚʨʠʡʥ  ʪʵʵʛʣװװʨʠʡʥ 
ʪʦʭʠʨʛʦʦʪʦʡ ʰʣʶʟ, ʨʝʟʠʥʵʥ ʜʵʚʩʛʵʨʪʵʡ ʰʣʶʟ ʛʵʭ 
ʤʵʪ ʷʥʟ ʙװʨʠʡʥ ʭʠʡʮ ʤʘʷʛʠʡʥ ʰʣʶʟʠʡʥ 
ʪᴇʭᴇᴇʨᴇʤʞװװʜ ʙʠʡ  ʙʦʣʞʵʵ. 

ʀʡʤʜ ʰʣʶʟʠʡʥ ʜʫʪʘʛʜʣʳʛ ʘʨʠʣʛʘʭʳʥ ʪʫʣʜ ʭʠʡʮʠʡʛ 
ʙʦʣʦʚʩʨʦʥʛʫʡ ʙʦʣʛʦʞ, ʭᴇʥʜʣᴇʥ ʭᴇʜᴇʣʛᴇᴇʥʠʡ 
 ʡʣʯʣʵʣʵʵʨ ʰʣʶʟʠʡʥ ʜʵʵʨʭ ʙʫʣʠʥʛʳʥ ʫʨʩʛʘʣʳʥװ
ʭʫʨʜʳʛ ʙʘʛʘʩʛʘʭ, ʫʩʥʳ ʟʘʨʮʫʫʣʘʣʪʳʛ ʙʘʛʘʩʛʘʭ, 
ʫʣʥʳ ʜʘʚʭʘʨʛʳʛ ʩʠʡʨʵʛʞװװʣʵʭ ʟʵʨʵʛ ʰʠʡʜʣʠʡʛ 
ʪʫʩʛʘʩʥʘʘʨ ʞʠʞʠʛ ʪʦʦʩʦʥʮʦʨ ʘʣʪ ʘʚʘʣʪʳʛ 
ʥʵʤʵʛʜװװʣʞ ʯʘʜʩʘʥ ʶʤ.  

ʉʫʜʘʣʛʘʘʥʳ ʭʵʩʵʛ 

ɼװװʞʠʥ  ʰʣʶʟʵʵʨ ʙʘʷʞʫʫʣʘʭʘʜ ʭʘʪʫʫ ʰʠʥʛʵʥʠʡ 
ʭʘʨʴʮʘʘʛ ʐ:ʍ=2:1 ʘʚʥʘ. 

ʐʣʶʟʠʡʥ ʪʵʥʭʣʵʛ ʩʘʚʘʭ ʪʵʥʭʣʵʛʵʵʩ 180 ʤʤ ᴇʥʜᴇʨ 
ᴇʨʛᴇʛʜᴇʭᴇʜ ʤʝʪʘʣʣ ʘʚʘʣʪ 3.6% ʜʵʵʰʠʣʩʵʥ (1 ʜװʛʵʵʨ 
ʟʫʨʘʛ) ʙʘʡʥʘ.  

ʍʘʪʫʫ ʰʠʥʛʵʥʠʡ ʭʘʨʴʮʘʘ  ʐ:ʍ=2:1 ʙʘʡʭ 
ʪʦʭʠʦʣʜʦʣʜ ʰʣʶʟʠʡʥ ʟװװʥ ʪʘʣʳʥ ʭʵʩʛʠʡʥ ʤʘʪʝʨʠʘʣ 
ʭʘʥʛʘʣʪʪʘʡ ʩʠʡʨʵʛʞʠʞ ʯʘʜʜʘʛʛװʡ, ʙʘʨʫʫʥ ʭʵʩʛʠʡʥ 
ʤʘʪʝʨʠʘʣʳʥ ʩʠʡʨʵʛʞʠʣʪʵʜ ʟʘʨʮʫʫʣʘʛʜʘʭ ʵʥʝʨʛʠ 
ʠʣװװ ʠʭ ʙʘʡʭ ʫʯʠʨ ʥʷʛʪʨʘʣ װװʩʵʭʛװʡ. ɹʫʣʠʥʛʳʥ 
ʭʘʪʫʫ ʰʠʥʛʵʥʠʡ ʭʘʨʴʮʘʘʥʘʘʩ ʭʘʤʘʘʨʩʘʥ ʭʘʤʘʘʨʣʳʛ 
ʜʘʨʘʘʭ ʟʫʨʛʘʘʨ װʟװװʣʵʚ.  

1-ʨ ʟʫʨʘʛ. ɹʫʣʠʥʛʳʥ ʭʘʪʫʫ ʰʠʥʛʵʥʠʡ ʭʘʨʴʮʘʘʥʘʘʩ ʭʘʤʘʘʨʩʘʥ 

ʤʝʪʘʣʣ ʘʚʘʣʪ 

ʐʣʶʟʠʡʥ ʭʦʚʠʣʳʥ ʪʵʥʭʣʵʛ ʩʘʚʘʭ ʪʵʥʭʣʵʛʵʵʩ  180 
ʤʤ ʜʵʵʰ ʙʘʡʨʣʘʣʜ ʙʘʡʭ װʝʠʡʥ ʙװʪʵʵʤʞ ʥʴ ʭʦʸʨ 
ʪʵʥʭʣʵʛ ʜʘʚʭʮʘʭ װʝʠʡʥʭʵʵʩ ʠʣװװ ʥʵʤʵʛʜʵʥʵ. ʕʥʵ ʥʴ 
ʥʷʛʪʘʨʩʘʥ ʫʣʥʳ ʙʦʩʦʦ ʭʫʨʜʘʪʛʘʣʳʥ ʥʠʡʣʙʵʨ 
ʙʫʫʨʜʛʘʘʨ ʪʘʡʣʙʘʨʣʘʛʜʘʥʘ (2 ʜʫʛʘʘʨ ʟʫʨʘʛ). 

    ʐʣʶʟʠʡʥ ʪʵʞʵʵʣʠʡʛ ʙʘʛʘʩʛʘʭʘʜ ʤʝʪʘʣʣ ʘʚʘʣʪ 
ʥʵʤʵʛʜʵʥʵ. ʕʥʵ ʥʴ ʫʣʥʳ ʜʘʚʭʘʨʛʳʥ ʟʫʟʘʘʥ 
ʙʘʛʘʩʩʘʥʘʘʨ, ʤʝʪʘʣʣ ʜʵʚʩʛʵʨʠʡʥ ʙװʭ ʜʘʚʭʘʨʛʳʥ 
ʛװʥʜ ʤʘʰ ʭʫʨʜʘʥ ʥʵʚʪʵʨʯ, ʷʣʛʘʭ ʛʘʜʘʨʛʫʫʛʠʡʥ 
ʸʨʦʦʣʜ ʩʫʫʥʘ. ɹװʪʵʵʤʞʠʡʛ 500-750 ʢʛ/ʮʘʛ ʭʷʟʛʘʘʨʪ 
ʙʘʡʣʛʘʭʘʜ ʭʘʤʛʠʡʥ ʪʦʭʠʨʦʤʞʪʦʡ (2 ʜʫʛʘʘʨ ʟʫʨʘʛ) 
ʙʘʡʜʘʛ.

mailto:bbatuk088@gmail.com
mailto:Isheeb7@gmail.com
mailto:G.Oyunchimeg@must.edu.mn


ɸʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʙʘʷʞʫʫʣʘʣʪ, ʙʦʣʦʚʩʨʫʫʣʘʣʪ 

48 

 

 

2-ʨ ʟʫʨʘʛ. ɹʘʷʞʤʘʣʳʥ ʘʛʫʫʣʛʘ ʙʘ ʤʝʪʘʣʣ ʘʚʘʣʪʳʥ ʘʥʭʜʘʛʯ ʪʵʞʵʵʣʠʡʥ ʙװʪʵʵʤʞʵʵʩ ʭʘʤʘʘʨʩʘʥ ʭʘʤʘʘʨʘʣ

ɼװװʞʠʥ ʰʣʶʟʠʡʥ ʩʘʚʘʭ ʪʵʥʭʣʵʛʠʡʥ ʙʘʡʨʣʘʣʳʥ 
ʷʣʛʘʭ ʪʝʭʥʦʣʦʛʠʡʥ װʟװװʣʵʣʪʵʜ ʥᴇʣᴇᴇʣᴇʭ 
 .ʣʵʚװװʟװ  ʣʵʣʪʠʡʛ 3 ʜʫʛʘʘʨ ʟʫʨʘʛʪװװʟװ

ʍʦʚʠʣʳʥ ʪʵʥʭʣʵʛʠʡʛ ʩʘʚʘʣʪʳʥ ʪʵʥʭʣʵʛʵʵʩ 180 ʤʤ 
ʜʵʵʰ ᴇʨʛᴇʭ װʝʜ ʙʘʷʞʤʘʣʳʥ ʤʝʪʘʣʣ ʘʚʘʣʪ  95.47%, 
ʘʛʫʫʣʛʘ 10.31 %. 

3-ʨ ʟʫʨʘʛ. ɹʘʷʞʤʘʣʳʥ ʘʛʫʫʣʛʘ ʙʘ ʤʝʪʘʣʣ ʘʚʘʣʪʳʥ ʭʦʚʠʣʳʥ ʙʘ ʩʘʚʘʣʪʳʥ ʪʵʥʭʣʵʛʠʡʥ ʭʦʦʨʦʥʜʳʥ ʟʘʡʥʘʘʩ ʭʘʤʘʘʨʩʘʥ ʭʘʤʘʘʨʘʣ

ʊʝʭʥʦʣʦʛʠʡʥ װʟװװʣʵʣʪʠʡʛ ʜʵʵʰʣװװʣʵʭʵʜ ʭʦʚʠʣʳʥ 
ʪʵʥʭʣʵʛʠʡʛ ʩʘʚʘʣʪʳʥ ʪʵʥʭʣʵʛʵʵʩ ʜʵʵʰ ᴇʨʛᴇʭ ʙʘ ʵʥʵ 
ʥʴ ʪᴇʚᴇᴇʩ ʟʫʛʪʘʭ ʭװʯʥʠʡ ʭʫʨʜʘʪʛʘʣ  ʛʨʘʚʠʪʘʮʠʡʥ 
ʭװʯʥʠʡ ʵʩʨʵʛ װʡʣʯʣʵʣʵʵʨ  ʤʘʰ ʙʘʛʘ ʫʨʩʛʘʣʳʥ 
ʭʫʨʜʪʘʡʛʘʘʨ ʸʨʦʦʣʳʛ ʩʠʡʨʵʛʞװװʣʵʭ ʪʦʭʠʨʦʤʞʪʦʡ 
ʥᴇʭʮᴇʣʠʡʛ ʙװʨʜװװʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

  ʍʦʚʠʣʳʛ ʩʘʚʘʭ ʪʵʥʭʣʵʛʵʵʩ ʜʵʵʰ 60 ʙʘ 120 ʤʤ 
ᴇʨʛᴇʭᴇʜ ʸʨʦʦʣʳʥ ʤʘʪʝʨʠʘʣʳʛ ʩʠʡʨʵʛʞװװʣʵʭ ʫʩʥʳ 

ʟʘʨʮʫʫʣʘʣʪ ʙʫʫʨʘʭ ʙʘ ʭʘʥʛʘʣʪʪʘʡ ʫʨʩʛʘʣʳʥ ʭʫʨʜʳʛ 
   .ʡʛʵʵʩ ʤʝʪʘʣʣ ʘʚʘʣʪ ʙʫʫʨʥʘװʩʛʵʞ ʯʘʜʘʘʛװװ

  ʎʘʘʰʠʜ  240 ʙʘ  300 ʤʤ ʭװʨʪʵʣ ᴇʨʛᴇʭᴇʜ  ʵʨʜʩʠʡʥ 
ʤᴇʭʣᴇʛʠʡʥ ʭʵʣʙʵʣʟʵʣ ʠʭʵʩʩʵʥʵʵʨ װʟװװʣʵʣʪ ʫʣʘʤ 
ʙʫʫʨʯ, ʤʝʪʘʣʣ ʭʘʷʛʜʘʭ ʙʘ ʵʮʵʩʪ ʥʴ ʤᴇʭʣᴇʛʠʡʥ 
ʠʥʝʨʮʠʡʥ ʭװʯʥʠʡ ᴇᴇʨʯʣᴇʣʪᴇᴇʩ ʙʦʣʞ, ʰʣʶʟʥr  
ʭᴇʜᴇʣʛᴇᴇʥʠʡ (ʛʘʥʭʘʣʪ) ʯʠʛʣʵʣ ᴇᴇʨʯʣᴇʛʜʜᴇʛ. 
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ʍʦʚʠʣʳʥ ʙʘ ʩʘʚʘʣʪʳʥ ʪʵʥʭʣʵʛʠʡʥ ʭʦʦʨʦʥʜʳʥ ʟʘʡ, ʤʤ

ɹʘʷʞʤʘʣʳʥ ʤʝʪʘʣʣ ʘʚʘʣʪ;ɹʘʷʞʤʘʣ ʜʘʭʴ ʤʝʪʘʣʣʳʥ ʘʛʫʫʣʛʘ.
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4-ʨ ʟʫʨʘʛ. ʐʣʶʟʠʡʥ ʭʦʚʠʣʳʥ ʜʘʛʫʫʭ ʥʘʣʫʫʛʠʡʥ ᴇʥʮʛᴇᴇʩ ʭʘʤʘʘʨʘʭ ʙʘʷʞʤʘʣʳʥ ʘʛʫʫʣʛʘ ʙʘ ʤʝʪʘʣʣ ʘʚʘʣʪʳʥ ᴇᴇʨʯʣᴇʣʪ

 ʐʣʶʟʠʡʥ ʥʘʣʫʫʛ ʙʘʛʘʩʘʭʘʜ ʤʝʪʘʣʣ ʘʚʘʣʪ 
ʥʵʤʵʛʜʵʥʵ. ʍʘʨʠʥ ʰʣʶʟʠʡʥ ʥʘʣʫʫʛ 4 ʛʨʘʜʫʩʘʘʩ 
ʙʘʛʘʩʛʘʭʘʜ ʭʵʜʠʡʛʵʵʨ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʛʘʨʮ ʠʭʩʵʭ 
ʙʦʣʦʚʯ ʙʘʷʞʤʘʣ ʜʘʭʴ ʘʣʪʥʳ ʘʛʫʫʣʛʘ ʙʫʫʨʥʘ 
(4ʜװʛʵʵʨ ʟʫʨʘʛ). ʀʡʤʜ ʰʣʶʟʠʡʥ ʥʘʣʫʫʛ ʭʵʪ 
ʠʭʵʩʛʵʭʵʜ ʤʘʪʝʨʠʘʣʳʥ ʜװװʞʠʥʪ ʰʣʶʟʵʵʨ ʥʵʚʪʨʵʥ 
ᴇʥʛᴇʨᴇʭ ʭʫʨʜ ᴇʩᴇʞ, ʤʝʪʘʣʣ ʭʘʷʛʜʘʥʘ.  

ʐʣʶʟʠʡʥ ʩʘʚʣʘʭ ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣʳʥ ᴇʥʮᴇʛ 23 
ʛʨʘʜʫʩ ʙʘʡʭʘʜ ʭʘʤʛʠʡʥ ʦʥʦʚʯʪʦʡ ʙʦʣʦʭ ʥʴ 
ʪʫʨʰʠʣʪʘʘʨ ʪʦʛʪʦʦʛʜʦʞ ʙʘʡʛʘʘ ʶʤ. 

ʍᴇʥʜʣᴇʥ ʭᴇʜᴇʣʛᴇᴇʥʠʡ ʭʫʨʜʳʛ ʭʵʪ ʠʭʵʩʛʵʩʥʵʵʨ 
ʸʨʦʦʣʳʥ ʤʘʪʝʨʠʘʣʳʛ ʭʵʪ ʩʠʡʨʵʛʞװװʣʞ, ʫʣʤʘʘʨ 
ʤʘʪʝʨʠʘʣ ʪʵʚʰʥʵʵʩ ʭʘʣʴʞ ʭʘʷʛʜʘʭ ʙʘ ʭʵʪ 
ʙʘʛʘʩʛʘʩʥʘʘʨ (ʍ:ʐ= const) ʜʵʚʩʛʵʨ ʤʘʪʝʨʠʘʣʳʥ 
ʩʠʡʨʵʛʞʠʣʪ ʷʚʘʛʜʘʭʛװʡʛʵʵʩ ʪʝʭʥʦʣʦʛʠʡʥ װʟװװʣʵʣʪ 
ʙʫʫʨʘʭ ʰʘʣʪʛʘʘʥ ʙʦʣʜʦʛ (5 ʜʫʛʘʘʨ ʟʫʨʘʛ). 

 

5 -ʨ ʟʫʨʘʛ. ʐʣʶʟʠʡʥ ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣʳʥ ᴇʥʮᴇʛ ʙʘ ʙʘʷʞʤʘʣʳʥ ʤʝʪʘʣʣ ʘʚʘʣʪ, ʤʝʪʘʣʣʳʥ ʘʛʫʫʣʛʳʥ ʭʘʤʘʘʨʘʣ

ʊʫʨʰʠʣʪʳʥ װʨ ʜװʥʛʵʵʩ װʟʵʭʵʜ ʰʣʶʟʠʡʥ ʩʘʚʣʘʭ 
ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣʳʥ ᴇʥʮᴇʛ 23 ʛʨʘʜʫʩ ʙʘʡʭʘʜ ʭʘʤʛʠʡʥ 
ʪʦʭʠʨʦʤʞʪʦʡ ʙʘʡʭ ʙʘ ʤʝʪʘʣʣ ʘʚʘʣʪ 97.67 %, 
ʙʘʷʞʤʘʣ ʜʘʭʴ ʤʝʪʘʣʣʳʥ ʘʛʫʫʣʛʘ ï  12.84 % ʙʘʡʚ. 

 ʐʣʶʟʠʡʥ ʩʘʚʣʘʭ ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣʳʥ ᴇʥʮᴇʛ 23 
ʛʨʘʜʫʩʘʘʩ ʪʦʭʠʨʫʫʣʞ, ʘʥʭʜʘʛʯ ʤʘʪʝʨʠʘʣʳʥ 
ʰʠʨʭʵʛʣʵʣ ʤʝʪʘʣʣ ʘʚʘʣʪʘʜ ʥᴇʣᴇᴇʣʞ ʙʘʡʛʘʘ ʵʩʵʭʠʡʛ 
ʪʦʜʦʨʭʦʡʣʦʭ ʟʦʨʠʣʛʦʦʨ ʪʫʨʰʠʣʪʳʛ ʷʚʫʫʣʘʚ.  

 ʊʫʨʰʠʣʪʘʜ ʦʨʦʭ ʘʥʭʜʘʛʯ ʭװʜʨʠʡʥ ʰʠʨʭʵʛʣʵʣ 3-
50 ʤʤ ʙʘʡʭʘʜ  ʤʝʪʘʣʣ ʘʚʘʣʪ ʘʥʛʠʣʘʣ ʪʫʩ ʙװʨʵʵʨ ï 
0.044+0 ʤʤ ï 50 %, -0.074+0.044 ʤʤ ï 84 %, - 
0.16+0.074 ʤʤ ï 95 %  ʙʘʡʚ.  

 ɸʥʭʜʘʛʯ ʵʣʩ ʙʘ ʫʛʘʘʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʭʘʷʛʜʣʘʘʩ 
ʮʵʛʵʥ ʘʨʛʘʘʨ ʜʵʵʞ ʘʚʘʚ. ʅʵʛ ʮʵʛʵʵʩ  0.25ʤ3, ʥʠʡʪ  5ʤ3 
ʦʨʯʠʤ ʜʵʵʞ ʘʚʩʘʥ. ʄʘʪʝʨʠʘʣʳʥ ʫʨʴʜʯʠʣʩʘʥ 
ʰʠʛʰʠʣʪʠʡʛ ʷʚʫʫʣʩʘʥ. 

 ʐʦʨʦʦʥ ʦʨʜʳʥ ʵʣʩ,  ʭʘʷʛʜʘʣ (ʵʬʝʣʴ), ʙʦʭʠʨ 
ʙʘʷʞʤʘʣʳʛ ʛװʡʮʵʵʥ ʙʦʣʦʚʩʨʫʫʣʘʭ ʣʘʙʦʨʘʪʦʨʠʡʥ  

ʪʫʨʰʠʣʪʳʛ ʷʚʫʫʣʩʘʥ ʪʫʨʰʠʣʪʳʥ ʩʭʝʤʠʡʥ 6-ʨ 
ʟʫʨʘʛʪ,  װʨ ʜװʥʛʠʡʥ װʟװװʣʵʣʪʠʡʛ 1;2;3;4 ʜװʛʵʵʨ 

ʭװʩʥʵʛʪʵʜ װʟװװʣʵʚ. 
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ɹʘʷʞʤʘʣʳʥ ʤʝʪʘʣʣ ʘʚʘʣʪ,%ɹʘʷʞʤʘʣ ʜʘʭʴ ʤʝʪʘʣʣʳʥ ʘʛʫʫʣʛʘ,%

ˣ
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6-ʨ ʟʫʨʘʛ. ɼװװʞʠʥ ʰʣʶʟ ʜʵʵʨ ʘʣʪʳʛ ʷʣʛʘʭ ʪʝʭʥʦʣʦʛʠʡʥ ʩʭʝʤ 

1-ʨ ʭװʩʥʵʛʪ. ɼװװʞʠʥ ʰʣʶʟʠʡʥ  ʤʝʪʘʣʣ ʘʚʘʣʪ (ʰʠʨʭʵʛʣʵʣʠʡʥ ʘʥʛʠʣʘʣ ʙװʨʵʵʨ) 

ɸʥʭʜʘʛʯ ʵʣʩʥʠʡ 

ʘʥʛʠʣʘʣ ʪʫʩ ʙװʨʠʡʥ 
ʰʠʨʭʵʛʣʵʣ, ʤʤ 

ʄʝʪʘʣʣʳʥ 

ʰʠʨʭʵʛʣʵʣ, ʤʤ 

ɸʛʫʫʣʛʘ, % ʄʝʪʘʣʣ ʘʚʘʣʪ, % 

ɹʘʷʞʤʘʣ ʍʘʷʛʜʘʣ ɹʘʷʞʤʘʣ ʍʘʷʛʜʘʣ 

-3+0 

-0.16+0.074 

-0.074+0.044 
-0.044+0 

20.14 

4.4 
2.67 

0.039 

0.042 
0.13 

96.25 

84.12 
51 

3.75 

15.88 
49 

-6+0 

-0.16+0.074 

-0.074+0.044 

-0.044+0 

18.89 

4.15 

2.5 

0.046 

0.042 

0.13 

95.6 

83.93 

50.7 

4.4 

16.07 

49.3 

-12+0 

-0.16+0.074 

-0.074+0.044 

-0.044+0 

18.83 

4.09 

2.46 

0.038 

0.043 

0.13 

96.4 

83.81 

50.42 

3.6 

16.19 

49.58 

-25+0 

-0.16+0.074 

-0.074+0.044 

-0.044+0 

19.15 

4.24 

2.54 

0.061 

0.044 

0.13 

94.22 

83.44 

50.0 

5.78 

16.56 

50.0 

-50+0 
-0.16+0.074 
-0.074+0.044 

-0.044+0 

19.54 
4.35 

2.59 

0.059 
0.042 

0.13 

94.4 
84.05 

50.03 

5.6 
15.95 

49.07 

2 -ʨ ʭװʩʥʵʛʪ. ʍʘʨ ʙʘʷʞʤʘʣ ʷʣʛʘʩʘʥ ʪʫʨʰʠʣʪʳʥ װʨ ʜװʥ 

ɹװʪʵʵʛʜʵʭװװʥʠʡ  

ʥʵʨ 

ɹװʪʵʵʛʜʵʭװװʥʠʡ  

ʭʵʤʞʵʵ , ʤ3 

ɹװʪʵʵʛʜʵʭװװʥ ʜʵʭ 

ʘʣʪʥʳ ʘʛʫʫʣʛʘ, ʛ/ʤ3 

ɹװʪʵʵʛʜʵʭװװʥ 

 ʜʵʭ ʘʣʪʥʳ  

ʭʵʤʞʵʵ, ʛ 

ʄʝʪʘʣʣ ʘʚʘʣʪ, % 

ɹʘʷʞʤʘʣ 

ʍʘʷʛʜʘʣ 

0.006 

0.194 

49400,15 

75,3495 

296,4009 

14,6178 

95,3 

4,7 

ɸʥʭʜʘʛʯ ʙװʪʵʵʛʜʵʭװװʥ  

(ʭʘʨ ʙʘʷʞʤʘʣ) 
0.2 1555,0935 311,0187 100 

3-ʨ ʭװʩʥʵʛʪ. ɸʥʭʜʘʛʯ ʵʣʩʠʡʛ ʙʘʷʞʫʫʣʩʘʥ ʪʫʨʰʠʣʪʳʥ װʨ ʜװʥ 

ɹװʪʵʵʛʜʵʭװװʥʠʡ 

ʥʵʨ 

ɹװʪʵʵʛʜʵʭװװʥʠʡ  

ʭʵʤʞʵʵ , ʤ3 

ɹװʪʵʵʛʜʵʭװװʥ ʜʵʭ  

ʘʣʪʥʳ ʘʛʫʫʣʛʘ, ʛ/ʤ3 

ɹװʪʵʵʛʜʵʭװװʥ ʜʵʭ 

 ʘʣʪʥʳ ʭʵʤʞʵʵ, ʛ 

ʄʝʪʘʣʣ ʘʚʘʣʪ, 

 % 

ɹʘʷʞʤʘʣ 

ʍʘʷʛʜʘʣ 

0,03 

4,97 

1     01,3733 

0,0149 

3,0412 

0,0745 

97,61 

2,39 

ɸʥʭʜʘʛʯ ʵʣʩ 5 0,6231 3,1157 100 

4-ʨ ʭװʩʥʵʛʪ. ʋʛʘʘʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʭʘʷʛʜʣʳʛ ʙʘʷʞʫʫʣʩʘʥ ʪʫʨʰʠʣʪʳʥ װʨ ʜװʥ 
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ɹװʪʵʵʛʜʵʭװװʥʠʡ 

ʥʵʨ 

ɹװʪʵʵʛʜʵʭװװʥʠʡ  

ʭʵʤʞʵʵ , ʤ3 

ɹװʪʵʵʛʜʵʭװװʥ ʜʵʭ  

ʘʣʪʥʳ ʘʛʫʫʣʛʘ, ʛ/ʤ3 

ɹװʪʵʵʛʜʵʭװװʥ ʜʵʭ  

ʘʣʪʥʳ ʭʵʤʞʵʵ, ʛ 

ʄʝʪʘʣʣ ʘʚʘʣʪ, 

 % 

ɹʘʷʞʤʘʣ 

ʍʘʷʛʜʘʣ 

0,03 

4,97 

27,4416 

0,0134 

0,8232 

0,0666 

92,5 

7,5 

ɸʥʭʜʘʛʯ ʵʣʩ 5 0,178 0,8898 100 

ɼװʛʥʵʣʪ 

1. ʊʫʨʰʠʣʪʳʥ װʨ ʜװʥʜ װʥʜʵʩʣʵʥ ʜװװʞʠʥ ʰʣʶʟʠʡʛ 
ʙʘʷʞʫʫʣʘʭ װʡʣʜʚʵʨʠʡʥ ʭʘʷʛʜʘʣ ʙʦʣʦʥ ʭʘʨ 
ʰʣʠʭʠʡʛ ʛװʡʮʵʵʥ ʙʦʣʦʚʩʨʫʫʣʘʭ,  ʛʝʦʣʦʛʠ 
ʭʘʡʛʫʫʣʳʥ ʙʘ ʜʵʵʞʣʵʣʪ,  ʭʷʥʘʣʪʳʥ ʩʦʨʴʮʣʦʣʪʳʥ 
ʘʞʠʣʜ ʭʵʨʵʛʣʵʭ ʙʦʣʦʤʞʪʦʡ.  

2. ʉʫʫʨʠʥ ʰʣʶʟʵʥ ʙʦʭʠʨ ʙʘʷʞʤʘʣʳʛ ʛװʡʮʵʵʥ 
ʙʘʷʞʫʫʣʘʭʘʜ ʭʵʨʵʛʣʵʩʥʵʵʨ ʤʝʪʘʣʣ ʭʫʫʣʘʭ 
ʘʞʠʣʣʘʛʘʘʥʳ װʝʠʡʥ ʩʫʣ ʟʦʛʩʦʣʪʳʥ ʭʫʛʘʮʘʘʛ 
ʭʵʤʥʵʭ, ʪʦʦʩʦʥʮʦʨ ʞʠʞʠʛ ʘʣʪʥʳ ʭʘʷʛʜʣʳʛ 
ʙʫʫʨʫʫʣʩʥʘʘʨ ʤʝʪʘʣʣ ʘʚʘʣʪʳʛ ʥʵʤʵʛʜװװʣʵʭ, ʛʘʨ 
ʘʞʠʣʣʘʛʘʘ, ʭᴇʜᴇʣʤᴇʨ ʟʘʨʮʫʫʣʘʣʪʳʥ ʭʫʛʘʮʘʘʛ 
ʭʵʤʥʵʭ ʟʵʨʵʛ ʜʘʚʫʫ ʪʘʣʫʫʜʪʘʡ ʫʯʠʨ װʡʣʜʚʵʨʣʵʣʜ 
ʥʵʚʪʨװװʣʵʭ ʙʦʣʦʤʞʪʦʡ.  

3. ɸʰʠʛʣʘʣʪʳʥ ʥᴇᴇʮʠʡʛ ʦʥʦʚʯʪʦʡ ʪʦʛʪʦʦʭ ʙʦʣʦʥ 
ʭʘʡʛʫʫʣʳʥ ʜʵʵʞʠʡʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪʘʜ 
ʭʵʨʵʛʣʵʭʵʜ  ʟʦʭʠʤʞʪʦʡ. 

4. ʐʦʨʦʦʥ ʦʨʜʳʥ ʘʣʪʳʛ ʷʣʛʘʭ ʘʥʭʘʥ ʰʘʪʥʳ ʙʦʣʦʥ 
ʛװʡʮʵʵʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʥ ʧʨʦʮʝʩʩʪ ʭʵʨʵʛʣʵʭʵʜ  
ʥʵʥ ʪʦʭʠʨʦʤʞʪʦʡ. 

5. ʕʜʠʡʥ ʟʘʩʛʠʡʥ װʨ ʘʰʛʠʡʛ ʪʦʦʮʦʞ װʟʚʵʣ ʰʦʨʦʦʥ 
ʦʨʜʳʥ 50 ʤ3/ʮʘʛ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ װʡʣʜʚʵʨʪ 
ʜװװʞʠʥ ʰʣʶʟʠʡʛ ʭʵʨʵʛʣʵʩʥʵʵʨ ʞʠʣʜ 22.55 $ 
ʘʰʠʛʪʘʡ ʙʘʡʥʘ. 

ɸʰʠʛʣʘʩʘʥ ʥʦʤ 

1. ɻʦʣʴʩʤʘʥ. ɼ.ɸ. ʂ ʀʟʚʣʝʯʝʥʠʶ ʤʝʣʢʦʛʦ ʟʦʣʦʪʘ. 
ʂʨʘʩʥʦʷʨʩʢ.  2005 ɺʝʨʭʦʪʫʨʦʚ. ʄ.ɺ. ʄʝʭʘʥʠʟʤ 
ʦʪʩʘʜʢʠ ʰʠʨʦʢʦʢʣʘʩʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʄ.ɺ. ɺʝʨʭʦʪʫʨʦʚ. ɺ.ɻ. ʉʘʤʦʡʣʦʚ. 
ɼ.ɸ ɻʦʣʴʩʤʘʥ  ʆʙʦʛʘʱʝʥʠʝ ʨʫʜ 

2. ɺʝʨʭʦʪʫʨʦʚ. ʄ.ɺ. ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʦʙʦʛʘʱʝʥʠʝ 
ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ. ʄ.ɺ. ɺʝʨʭʦʪʫʨʦʚ. ɺ.ɻ. 
ʉʘʤʦʡʣʦʚ. ʃ.ʄ. ʊʫʨʘʥʦʚʘ. ʍʠʤʠʷ ʠ 
ʍʠʤʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ. ˉ10. 2003.



ɸʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʙʘʷʞʫʫʣʘʣʪ, ʙʦʣʦʚʩʨʫʫʣʘʣʪ 

52 

 

 ɹʀʆʕʃɽʂʊʈʆʍʀʄʀʁʅ ʉʀʉʊɽʄ ɸʐʀɻʃɸʅ תʁʃɼɺʕʈʀʁʅ 

ʍɸʗɻɼɸʃ ʋʉʅɸɸʉ ʍתʅɼ ʄɽʊɸʃʃʓɻ ɹʋʋʈʋʋʃɸʍ ʉʋɼɸʃɻɸɸ 

 

ʕ.ɿʦʣʟʘʷʘ1, ɼ.ʍʠʰʠʛʰʠʥʵʥ1, ɹ.ʖʤʯʤʘʘ1, ʎ.ʊᴇʛʩʭװʩʣʵʥ1, ɼ.ʕʨʜʵʥʵʯʠʤʵʛ1* 

1ʄʋʀʉ-ʠʡʥ ʍʵʨʵʛʣʵʵʥʠʡ ʐʠʥʞʣʵʭ ʋʭʘʘʥ, ʀʥʞʝʥʝʨʯʣʵʣʠʡʥ ʩʫʨʛʫʫʣʠʡʥ ʍʠʤʠ,  

 ɹʠʦʣʦʛʠʡʥ ʀʥʞʝʥʝʨʯʣʵʣʠʡʥ ʊʵʥʭʠʤ 

ʀ-ʤʘʡʣ ʭʘʷʛ: *erdenechimeg@seas.num.edu.mn;  

 
ʍʫʨʘʘʥʛʫʡ - ɼʵʣʭʠʡʥ ʛʘʜʘʨʛʳʥ ʥʠʡʪ 1.2%-ʠʡʛ ʭϮʥ ʪϺʨϺʣʭʪϺʥ ʫʥʜʥʳ ʫʩ ʙʦʣʛʦʥ ʘʭʫʡʜʘʘ ʭʵʨʵʛʣʵʞ ʙʘʡʥʘ. ʄϺʥ 

ʛʫʨʚʘʥ ʭϮʥ ʪʫʪʤʳʥ ʥʵʛ ʥʴ ʫʥʜʥʳ ʫʩʥʳ ʭʦʤʩʜʦʣʜ ʦʨʩʦʥ ʙʘʡʜʘʛ. ʍϮʥ ʘʤ ʠʭʵʵʨ ϺʩϺʞ, ʭʦʪʞʠʣʪ ʷʚʘʛʜʘʥ, ʘʭʫʡʥ 

ʙʦʣʦʥ ʘʞ Ϯʡʣʜʚʵʨʠʡʥ ʟʦʨʠʫʣʘʣʪʘʘʨ ʫʩ ʭʵʨʵʛʣʵʭ ʥʴ ʠʭʵʩʩʵʥʪʵʡ ʭʦʣʙʦʦʪʦʡʛʦʦʨ ʫʩʥʳ ʭʵʨʵʛʮʵʵ ʫʣʘʤ ʙϮʨ 

ʥʵʤʵʛʜʵʞ, ʫʥʜʥʳ ʫʩʥʳ ʭʦʤʩʜʦʣ ʫʣʘʤ ʙϮʨ ʪϮʛʰϮϮʨ ʪϺʨϮϮʣʞ ʙʘʡʥʘ. ɼʵʣʭʠʡ ʥʠʡʪʠʡʥ ʪʫʨʰʣʘʛʘʘʩ ʭʘʨʘʭʘʜ ʫʩʥʳ 

ʭʦʤʩʜʦʣ ʥʴ ʭʦʦʣ ʭϮʥʩʥʠʡ ʛʘʯʠʛʜʘʣ, ʫʩʥʘʘʩ ϮϮʜʩʵʥ ʙϮʩ ʥʫʪʛʠʡʥ ʤϺʨʛϺʣʜϺϺʥϮϮʜ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ϺʩϺʣʪ ʫʜʘʘʰʨʘʭ, 

ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʜʦʨʦʡʪʦʣ ʟʵʨʵʛ ʦʣʦʥ ʭʷʤʨʘʣʳʥ ʵʭ ϮϮʩʚʵʨ ʙʦʣʞ ʙʘʡʜʘʛ. ʀʡʤʵʵʩ ʦʡʨʳʥ ʞʠʣϮϮʜʵʜ ʮʵʚʵʨ ʫʩʥʳ 

ʭϮʨʪʵʵʤʞʠʡʛ ʩʘʡʞʨʫʫʣʘʭ ʥʴ ʫʣʩ ʦʨʥʫʫʜ, ʜʵʣʭʠʡ ʥʠʡʪʠʡʥ ʥʵʥ ʪʵʨʛϮϮʥʜ ʘʥʭʘʘʨʘʣ ʪʘʚʠʭ, ʰʠʡʜʚʵʨʣʵʭ ʘʩʫʫʜʘʣ 

ʙʦʣʦʦʜ ʙʘʡʥʘ. ʕʥʵ ʘʩʫʫʜʣʳʥ ʥʵʛ ʰʠʡʜʵʣ ʥʴ ʭʘʷʛʜʘʣ ʫʩʳʛ ʙʦʣʦʚʩʨʫʫʣʞ ʵʨʛϮϮʣʵʥ ʘʰʠʛʣʘʭ ʷʚʜʘʣ ʶʤ. ʊʵʨ ʜʫʥʜʘʘ 

Ϯʡʣʜʚʵʨʠʡʥ ʭʘʷʛʜʘʣ ʫʩ ʥʴ ʭϮʥʠʡ ʵʨϮϮʣ ʤʵʥʜʵʜ ʩϺʨϺʛ ʥϺʣϺϺ ϮʟϮϮʣʵʭ ʪϺʨϺʣ ʙϮʨʠʡʥ ʭϮʥʜ ʤʝʪʘʣʣʫʫʜʳʛ ʘʛʫʫʣʜʘʛ. 

ʋʣʘʤʞʣʘʣʪ ʥϺʭϺʥ ʩʵʨʛʵʵʭ ʘʨʛʘ ʥʴ ϺʨʪϺʛ ϺʥʜϺʨʪʵʡ ʙʘ ʙʘʡʛʘʣʴʜ ʵʵʣʛϮʡ ʟʵʨʛʵʵʩ ϮϮʜʵʥ ʰʠʥʵ ʪʝʭʥʦʣʦʛʠʫʜʳʥ 

ʭϺʛʞϮϮʣʵʣʪ ʩʫʜʘʣʛʘʘ ʵʨʯʠʤʪʵʡ ʷʚʘʛʜʘʞ ʙʘʡʥʘ. ϭϮʥʠʡ ʥʵʛ ʥʴ ʮʘʭʠʣʛʘʘʥ ʠʜʵʚʭʪ ʙʘʢʪʝʨʠʡʛ ʘʰʠʛʣʘʥ ʥʵʛʵʥ 

ʟʵʨʵʛ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭϮʯ Ϯʡʣʜʚʵʨʣʵʭʪʵʡ ʟʵʨʵʛʮʵʥ ʭϮʥʜ ʤʝʪʘʣʣʳʛ ʟʘʡʣʫʫʣʘʭʘʜ ʘʰʠʛʣʘʭ ʠʨʵʵʜϮʡʪʵʡ ʪʝʭʥʦʣʦʛʠ 

ʶʤ. ʕʥʵ ʪʝʭʥʦʣʦʛʠ ʥʴ ʙʘʢʪʝʨʠʡʥ ʠʩʵʣʜʵʥ ʘʥʛʠʞʨʘʭ ʯʘʜʚʘʨʳʛ ʘʰʠʛʣʘʥ ʙʠʦʵʣʝʢʪʨʦʭʠʤʠʡʥ ʧʨʦʮʝʩʩ ʷʚʫʫʣʘʥ 

ʢʘʪʦʜʳʥ ʢʘʤʝʨʪ ʭϮʥʜ ʤʝʪʘʣʣʳʛ ʟʘʡʣʫʫʣʜʘʛ. ʎʘʭʠʣʛʘʘʥ ʠʜʵʚʭʪ ʙʘʢʪʝʨʠʫʜ ʥʴ ʠʭʵʚʯʣʵʥ ʭϺʨʩʥʠʡ ʛϮʥʜ ʙʦʣʦʥ 

ʜʘʣʘʡʥ ʸʨʦʦʣʜ ʘʤʴʜʨʘʭʳʛ ʠʣϮϮʜ Ϯʟʜʵʛ ʙϺʛϺϺʜ ʭϺʨʩʥʠʡ ʰʠʤ ʪʵʞʵʵʣ, ʩʘʭʘʨ ʟʵʨʵʛ ʦʨʛʘʥʠʢ ʙʦʜʠʩʦʦʨ ʭʦʦʣʣʦʥ 

ʵʣʝʢʪʨʦʥ ʷʣʛʘʨʫʫʣʜʘʛ. ʀʡʤ ʪϺʨʣʠʡʥ ʤʘʰ ʦʣʦʥ ʙʘʢʪʝʨʠʫʜ ʙʘʡʜʘʛ ʙʦʣʦʚʯ ʵʨʯʠʤ ʭϮʯʥʠʡ ϺʥʜϺʨ ʛʘʨʘʣʪʳʛ  

ñʐʝʚʘʥʝʣʣʘ (Shewanella)ò  ʙʦʣʦʥ ñɻʝʦʙʘʢʪʝʨ (Geobacter)ò ϮʟϮϮʣʞ ʙʘʡʩʘʥ. ʊʠʡʤʵʵʩ ʵʜʛʵʵʨ ʙʘʢʪʝʨʠʫʜʳʥ 

ʮʵʚʵʨ ϺʩʛϺʚϺʨ ʛʘʨʛʘʥ ʘʚʘʭʘʜ ʩʫʜʘʣʛʘʘʥʳ ʟʦʨʠʣʛʦ ʤʘʘʥʴ ʦʨʰʩʦʥ. ɹʠʦʵʣʝʢʪʨʦʭʠʤʠʡʥ ʧʨʦʮʝʩʩʪ ʘʰʠʛʣʘʭ ʦʨʛʘʥʠʢ 

ʭʘʪʫʫ ʭʘʷʛʜʘʣʘʘʩ ʙʘʢʪʝʨʠ ϺʩʛϺʚϺʨʣϺʞ, ϺʩʛϺʚʨϺϺʩ 10ʤʣ-ʠʡʛ ʪʘʩʣʘʥ ʘʚʘʭ, ʰʠʥʛʵʥ ʪʵʞʵʵʣʠʡʥ ʦʨʯʠʥʜ 

ʰʠʣʞϮϮʣʵʭ ʟʘʤʘʘʨ ʜʘʚʪʘʥ ϺʩʛϺʚϺʨʣϺʩʥʠʡ ʜʘʨʘʘ ʭʘʪʫʫ ʪʵʞʵʵʣʠʡʥ ʦʨʯʠʥ ʜʵʵʨ ʩʫʫʣʛʘʞ ʮʵʚʵʨ ϺʩʛϺʚʨʠʡʛ 

ʘʤʞʠʣʪʪʘʡ ʛʘʨʛʘʞ ʘʚʩʘʥ. 

ʊϮʣʭϮϮʨ Ϯʛ - ϭʡʣʜʚʵʨʠʡʥ ʙʦʭʠʨ ʫʩ, ʄʝʪʘʣʣʳʛ ʥϺʭϺʥ ʩʵʨʛʵʵʭ; ʎʘʭʠʣʛʘʘʥ ʠʜʵʚʭʪ ʙʘʢʪʝʨʠ, ʕʨʯʠʤ ʭϮʯ Ϯʡʣʜʚʵʨʣʵʣ

I. ʋɼʀʈʊɻɸʃ 

 ɼʵʣʭʠʡʥ ʛʘʜʘʨʛʥr 71%-ʠʡʛ ʫʩ ʵʟʵʣʜʵʛ ʛʵʜʛʠʡʛ 
ʭװʥ ʙװʭʵʥ ʤʵʜʜʵʛ. ɻʵʪʵʣ ʜʵʣʭʠʡʥ ʛʘʜʘʨʛʥr ʝʨʜᴇᴇ 
2.5%-ʠʡʛ ʮʵʥʛʵʛ ʫʩ ʵʟʵʣʜʵʛ ʙᴇʛᴇᴇʜ ʛʘʟʘʨ ʟװʡʥ 
ʙʘʡʨʰʣʘʘʩ ʭʘʤʘʘʨʘʘʜ ʮʵʥʛʵʛ ʫʩʥʳ 48% ʙʫʶʫ 
ʜʵʣʭʠʡʥ 1.2%-ʠʡʛ ʭװʥ ʪᴇʨᴇʣʭʪᴇʥ ʫʥʜʥʳ ʫʩ ʙʦʣʛʦʥ 
ʘʭʫʡʜʘʘ ʭʵʨʵʛʣʵʞ ʙʘʡʥʘ.ʄᴇʥ ʛʫʨʚʘʥ ʭװʥ ʪʫʪʤʳʥ 
ʥʵʛ ʥʴ ʫʥʜʥʳ ʫʩʥʳ ʭʦʤʩʜʦʣʜ ʦʨʩʦʥ ʙʘʡʜʘʛ. ʍװʥ ʘʤ 
ʠʭʵʵʨ ᴇʩᴇʞ, ʭʦʪʞʠʣʪ ʷʚʘʛʜʘʥ, ʘʭʫʡʥ ʙʦʣʦʥ ʘʞ 
 ʡʣʜʚʵʨʠʡʥ ʟʦʨʠʫʣʘʣʪʘʘʨ ʫʩ ʭʵʨʵʛʣʵʭ ʥʴװ
ʠʭɻʩʩʵʥʪʵʡ ʭʦʣʙʦʦʪʦʡʛʦʦʨ ʫʩʥʳ ʭʵʨʵʛʮʵʵ ʫʣʘʤ ʙװʨ 
ʥʵʤʵʛʜʵʞ, ʫʥʜʥʳ ʫʩʥʳ ʭʦʤʩʜʦʣ ʫʣʘʤ ʙװʨ ʪװʛʰװװʨ 
ʪᴇʨװװʣʞ ʙʘʡʥʘ. ɼʵʣʭʠʡ ʥʠʡʪʠʡʥ ʪʫʨʰʣʘʛʘʘʩ 
ʭʘʨʘʭʘʜ ʫʩʥʳ ʭʦʤʩʜʦʣ ʥʴ ʭʦʦʣ ʭװʥʩʥʠʡ ʛʘʯʠʛʜʘʣ, 
ʫʩʥʘʘʩ װװʜʩʵʥ ʙװʩ ʥʫʪʛʠʡʥ ʤᴇʨʛᴇʣʜᴇᴇʥװװʜ, ʵʜʠʡʥ 
ʟʘʩʛʠʡʥ ᴇʩᴇʣʪ ʫʜʘʘʰʨʘʭ, ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʜʦʨʦʡʪʦʣ 
ʟʵʨʵʛ ʦʣʦʥ ʭʷʤʨʘʣʳʥ ʵʭ װװʩʚʵʨ ʙʦʣʞ ʙʘʡʜʘʛ. 
ʀʡʤʵʵʩ ʦʡʨʳʥ ʞʠʣװװʜʵʜ ʮʵʚʵʨ ʫʩʥʳ ʭװʨʪʵʵʤʞʠʡʛ 
ʩʘʡʞʨʫʫʣʘʭ ʥʴ ʫʣʩ ʦʨʥʫʫʜ, ʜʵʣʭʠʡ ʥʠʡʪʠʡʥ ʥʵʥ 
ʪʵʨʛװװʥʜ ʘʥʭʘʘʨʘʣ ʪʘʚʠʭ, ʰʠʡʜʚʵʨʣʵʭ ʘʩʫʫʜʘʣ 
ʙʦʣʦʦʜ ʙʘʡʥʘ. ʕʥʵ ʘʩʫʫʜʣʳʥ ʭʘʤʛʠʡʥ ʟᴇʚ ʰʠʡʜʵʣ 
ʥʴ ʭʘʷʛʜʘʣ ʫʩʳʛ ʙʦʣʦʚʩʨʫʫʣʞ ʵʨʛװװʣʵʥ ʘʰʠʛʣʘʭ 
ʷʚʜʘʣ ʶʤ [1]. ʊʵʨ ʜʫʥʜʘʘ װʡʣʜʚʵʨʠʡʥ ʭʘʷʛʜʘʣ ʫʩ ʥʴ 
ʭװʥʠʡ ʵʨװװʣ ʤʵʥʜ ʙʦʣʦʥ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ ʩᴇʨᴇʛ 
ʥᴇʣᴇᴇ װʟװװʣʵʭ ʪᴇʨᴇʣ ʙװʨʠʡʥ ʭװʥʜ ʤʝʪʘʣʣʫʫʜʳʛ 
ʘʛʫʫʣʜʘʛ [5]. ʊװװʥʯʣʵʥ ʜʵʣʭʠʡʥ ʫʩʥʳ ʭʵʨʵʛʣʵʵʥʠʡ 
22 ʭʫʚʠʡʛ ʘʞ װʡʣʜʚʵʨʠʡʥ ʫʩʥʳ ʭʵʨʵʛʣʵʵ ʜʘʥʛʘʘʨʘʘ 
ʵʟʵʣʜʵʛ [1]. ɹʦʭʠʨ ʫʩʘʥ ʜʘʭʴ  ʤʝʪʘʣʣʳʥ ᴇʥʜᴇʨ 
ʢʦʥʮʝʥʪʨʘʮʠ ʭװʥʠʡ ʵʨװװʣ ʤʵʥʜʵʜ  ʭʦʨʪ ʭʘʚʜʘʨ, ʟװʨʭ 

ʩʫʜʘʩʥʳ ᴇʚʯʠʥ, ʮʫʩʥʳ ʜʘʨʘʣʪ ʠʭʩʵʭ, ʯʠʭʨʠʡʥ 
ʰʠʞʠʥ, ʙᴇᴇʨʥʠʡ ʛʵʤʪʵʣ ʙʦʣʦʥ ʙʫʩʘʜ ʭʦʣʙʦʛʜʦʭ 
ʵʨװװʣ ʤʵʥʜʠʡʥ ʘʩʫʫʜʣʫʫʜ װװʩʛʵʜʵʛ. ʊʠʡʤʵʵʩ ʭװʥʜ 
ʤʝʪʘʣʣ ʘʛʫʫʣʩʘʥ װʡʣʜʚʵʨʠʡʥ ʙʦʭʠʨ ʫʩʳʛ ʭʘʷʭʘʘʩ 
ᴇʤʥᴇ ʮʵʚʵʨʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʜʘʛ [5]. 

 ɸʜʩʦʨʙʮʠʡʥ ʙʦʣʦʥ ʙʫʩʘʜ ʫʩ ʮʵʚʵʨʣʵʛʵʵʥʠʡ 
ʪʝʭʥʦʣʦʛʠʫʜ ʥʴ ʭװʥʜ ʤʝʪʘʣʣʳʛ װʨ ʘʰʠʛʪʘʡʛʘʘʨ 
ʟʘʡʣʫʫʣʞ ʯʘʜʜʘʛʛװʡ. ʄᴇʥ ʫʣʘʤʞʣʘʣʪ ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ 
ʘʨʛʘ ʥʴ ᴇʨʪᴇʛ ᴇʥʜᴇʨʪʵʡ ʙʘ ʙʘʡʛʘʣʴʜ ʵʵʣʛװʡ ʟʵʨʛʵʵʩ 
 ʣʵʣʪ ʩʫʜʘʣʛʘʘװװʜʵʥ ʰʠʥʵ ʪʝʭʥʦʣʦʛʠʫʜʳʥ ʭᴇʛʞװװ
ʵʨʯʠʤʪʵʡ ʷʚʘʛʜʘʞ ʙʘʡʥʘ. װתʥʠʡ ʥʵʛ ʥʴ ʮʘʭʠʣʛʘʘʥ 
ʠʜʵʚʭʪ ʙʘʢʪʝʨʠʡʛ ʘʰʠʛʣʘʥ ʥʵʛʵʥ ʟʵʨʵʛ ʮʘʭʠʣʛʘʘʥ 
ʵʨʯʠʤ ʭװʯ װʡʣʜʚʵʨʣʵʭʪʵʡ ʟʵʨʵʛʮʵʥ ʭװʥʜ ʤʝʪʘʣʣʳʛ 
ʟʘʡʣʫʫʣʘʭʘʜ ʘʰʠʛʣʘʭ ʠʨʵʵʜװʡʪʵʡ ʪʝʭʥʦʣʦʛʠ ʶʤ. 
ʕʥʵ ʪʝʭʥʦʣʦʛʠ ʥʴ ʙʘʢʪʝʨʠʡʥ ʠʩʵʣʜʵʥ ʘʥʛʠʞʨʘʭ 
ʯʘʜʚʘʨʳʛ ʘʰʠʛʣʘʥ ʙʠʦʵʣʝʢʪʨʦʭʠʤʠʡʥ ʧʨʦʮʝʩʩ 
ʷʚʫʫʣʘʥ ʢʘʪʦʜʳʥ ʢʘʤʝʨʪ ʭװʥʜ ʤʝʪʘʣʣʳʛ ʟʘʡʣʫʫʣʜʘʛ 
[5]. ʕʥʵ ʪʝʭʥʦʣʦʛʠʡʛ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳʥ ʪװʣʰʥʠʡ 
ʵʣʝʤʝʥʪ (MFC) ʛʵʜʵʛ ʙᴇʛᴇᴇʜ ʮʘʭʠʣʛʘʘʥ ʠʜʵʚʭʪ 
ʙʘʢʪʝʨʠ ʛʦʣ ʥᴇʣᴇᴇ װʟװװʣʜʵʛ. ɹʠʜ ʛʦʣ ʥᴇʣᴇᴇ 
 ʣʵʛʯ ʙʘʢʪʝʨʠʡʛ ʭʘʪʫʫ ʦʨʯʠʥʜ ʮʵʚʵʨ ᴇʩʛᴇʚᴇʨװװʟװ
ʷʣʛʘʥ ʛʘʨʛʘʞ ʘʚʘʭ ʟʦʨʠʣʛʦʪʦʡ ʘʞʠʣʣʘʩʘʥ. ʊװװʥʯʣʵʥ 
ʫʛ ʪʝʭʥʦʣʦʛʠʡʛ ʫʫʣ ʫʫʨʭʘʡʥ ʛʠʜʨʦʛʝʦʣʦʛʠʜ 
ʥʵʚʪʨװװʣʩʥʵʵʨ ᴇʨʪᴇʛ ʙʘʛʘʪʘʡ, ʘʰʠʛʪʘʡʛʘʘʩ ʛʘʜʥʘ 
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ɸʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʙʘʷʞʫʫʣʘʣʪ, ʙʦʣʦʚʩʨʫʫʣʘʣʪ 

53 

 

ʦʣʞ ʠʣʨװװʣʞ ʘʤʞʘʘʛװʡ װʨ ᴇʛᴇᴇʞװװʜʠʡʛ ᴇʛᴇʭ 
ʙʦʣʦʤʞʪʦʡ ʠʨʵʵʜװʡʪʵʡ ʪʝʭʥʦʣʦʛʠ ʶʤ [6]. 

II. ʆʅʆʃ 

 ɹʦʭʠʨ ʫʩʘʥʜ ʦʣʦʥ ʙʦʭʠʨʜʫʫʣʘʛʯ ʙʦʜʠʩ 
ʘʛʫʫʣʘʛʜʜʘʛ ʙʦʣʦʚʯ ʭʦʨʫʫ ʯʘʥʘʨ ʥʴ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ 
ʭʵʤʞʵʵʥʵʵʩ  ʭʵʪʵʨʩʵʥ ʪʦʭʠʦʣʜʦʣʜ ʣ ʘʞʠʛʣʘʛʜʜʘʛ. 
ɹʦʭʠʨ ʫʩʘʥʜ ʘʛʫʫʣʘʛʜʘʭ ʙʦʭʠʨʜʫʫʣʘʛʯʠʡʥ ʪᴇʨᴇʣ ʥʴ 
 ʡʣʜʚʵʨ, ʭᴇʜᴇᴇ ʘʞ ʘʭʫʡ, ʭʦʪʳʥ ʙʦʭʠʨ ʫʩ ʟʘʡʣʫʫʣʘʭװ
 ʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʰʠʥʞ ʯʘʥʘʨʘʘʩ ʭʘʤʘʘʨʥʘ. ʋʩװ
ʙʦʭʠʨʜʫʫʣʘʛʯʠʡʛ ʦʨʛʘʥʠʢ ʙʫʩ, ʦʨʛʘʥʠʢ, ʙʠʦʣʦʛʠʡʥ 
ʰʠʥʞ ʯʘʥʘʨʪʘʡ ʛʵʞ ʘʥʛʠʣʞ ʙʦʣʥʦ. ʋʩʥʳ ʭʘʤʛʠʡʥ 
ʪװʛʵʵʤʵʣ ʦʨʛʘʥʠʢ ʙʫʩ ʙʦʭʠʨʜʫʫʣʘʛʯ ʥʴ ʭװʥʜ 
ʤʝʪʘʣʣʫʫʜ ʙᴇʛᴇᴇʜ ʪʵʜʛʵʵʨ ʥʴ ʤʘʰ ʭʦʨʪʦʡ, ʭʦʨʪ 
ʭʘʚʜʘʨ װװʩʛʵʜʵʛ. ʅʵʤʞ ʜʫʨʜʘʭʘʜ ʥʠʪʨʘʪʫʫʜ, 
ʩʫʣʴʬʘʪʫʫʜ, ʬʦʩʬʘʪʫʫʜ, ʬʪʦʨʫʫʜ, ʭʣʦʨʠʜʫʫʜ, 
ʦʢʩʘʣʘʪʫʫʜ ʥʴ ʥʦʮʪʦʡ ʭʦʨʪʦʡ ʥᴇʣᴇᴇ װʟװװʣʜʵʛ [4].  
ʕʜʛʵʵʨʵʵʩ ʛʘʜʥʘ ʝʨʜʠʡʥ ʥװװʨʩʫʩʪᴇʨᴇʛʯ, ʩʧʠʨʪ, 
ʘʣʴʜʝʛʠʜ, ʢʝʪʦʥ, ʫʫʨʘʛ, ʬʘʨʤʘʢʫʪ ʛʵʭ ʤʵʪ ʙʦʭʠʨ 
ʫʩʘʥʜ ʯ ʙʘʩ ʙʘʡʜʘʛ. ɹʦʭʠʨ ʫʩʘʥʜ װʨʞʜʵʛ ʷʥʟ ʙװʨʠʡʥ 
ʪᴇʨʣʠʡʥ ʤʠʢʨʦʙʫʫʜ ʷʥʟ ʙװʨʠʡʥ ʪᴇʨʣʠʡʥ ᴇʚʯʥʠʡʛ 
 ,ʜʵʜ ʙʘʢʪʝʨʠװװʩʛʵʜʵʛ. ʍʦʨʪʦʡ ʙʠʯʠʣ ʙʠʝʪװװ
ʤᴇᴇʛᴇʥʮᴇʨ, ʟʘʤʘʛ, ʧʣʘʥʢʪʦʥ, ʘʤʝʙʘ, ʚʠʨʫʩ ʙʦʣʦʥ 
ʙʫʩʘʜ ᴇʪ ʦʨʥʦ. ʕʜʛʵʵʨ ʫʩʥʳ ʙʦʭʠʨʜʫʫʣʘʛʯʠʜ 
ʫʫʩʩʘʥ, ʢʦʣʣʦʠʜ ʵʩʚʵʣ ʭᴇʚᴇʛʯ ʭʵʣʙʵʨʵʵʨ װʣʜʜʵʛ. 
ʍʘʷʛʜʘʣ ʫʩʳʛ ʙʘʢʪʝʨʠ ʘʰʠʛʣʘʥ ʮʵʚʵʨʣʵʭʠʡʥ ᴇʤʥᴇ 
ʫʩʥʳ ʥʘʡʨʣʘʛʳʛ ʟᴇʚ ʪʦʛʪʦʦʭ, ʪʵʞʵʵʣʪ ʦʨʯʠʥ ʜʘʭʴ 
ʵʣʝʤʝʥʪʠʡʥ ʢʦʥʮʝʥʪʨʘʮʠ, ʥʵʛʞ ʵʟʣʵʭװװʥ ʜʵʭ 
ʙʘʢʪʝʨʠʡʥ ʵʩʠʡʥ ʪʦʦʛ ʪʦʜʦʨʭʦʡʣʦʭʦʦʩ ʛʘʜʥʘ 
ʵʨʜʩʠʡʛ ʙʘʢʪʝʨʠʜ ʜʘʩʘʥ ʟʦʭʠʮʫʫʣʘʭ, ʫʣʤʘʘʨ ʫʩʥʘʘʩ 
ʜʵʵʞ ʘʚʘʭ, pH ʙʦʣʦʥ ʪʝʤʧʝʨʘʪʫʨʳʛ ʩʦʥʛʦʭ ʟʵʨʵʛ ʥʴ 
ʪʫʨʰʠʣʪʳʥ ʜװʥʜ ʤʘʰ ʠʭ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ [2].      
ʄʠʢʨʦʦʨʛʘʥʠʟʤʳʥ ʵʩ ʭʫʚʘʘʛʜʘʣʜ, ʵʩʠʡʥ ʘʤʴʜʨʘʭ 
ʦʨʯʠʥʜ ʰʘʘʨʜʣʘʛʘʪʘʡ ʪʦʜʦʨʭʦʡ ʭʠʤʠʡʥ ʙʦʜʠʩʫʫʜ 
ʙʘʡʜʘʛ. ʊʵʞʵʵʣʠʡʥ ʦʨʯʥʳ ʙװʨʵʣʜʵʭװװʥ ʜʵʭ 
ʜʘʚʩʥʫʫʜʳʥ ʘʛʫʫʣʛʘ ʪʦʜʦʨʭʦʡ ʪװʚʰʥʵʵʩ ʠʭʩʵʭ 
ʪʦʭʠʦʣʜʦʣʜ ʤʠʢʨʦʦʨʛʘʥʠʟʤ ʙʦʣʦʦʜ 
ʙʠʦʵʣʝʢʪʨʦʭʠʤʠʡʥ ʧʨʦʮʝʩʩʪ ʩᴇʨᴇʛ ʥᴇʣᴇᴇ ʘʚʯʠʨʥʘ. 
ɹʠʦʵʣʝʢʪʨʦʭʠʤʠʡʥ װʝʜ ʦʨʯʥʳ ʰʠʥʞ ʯʘʥʘʨ ʠʭ 
ʥᴇʣᴇᴇʪʵʡ. ʋʯʠʨ ʥʴ ʙʦʭʠʨ ʫʩʘʥʜ ʢʘʪʘʣʠʟʘʪʦʨ ʙʦʣʜʦʛ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʫʫʜ ʥʴ ʰװʣʪʣʵʛ ʦʨʯʠʥʜ ʤʝʭʘʥʠʟʤʜ 
ʥᴇʣᴇᴇʣᴇʭ ʯʘʜʚʘʨʪʘʡ ʙʘʡʜʘʛ [3].  

 ʄʠʢʨʦʦʨʛʘʥʠʟʤʳʥ ʪװʣʰʥʠʡ ʵʣʝʤʝʥʪ (MFC) ʥʴ 
ʥʵʛ ʙʦʣʦʥ ʭʦʸʨ ʪʘʩʘʣʛʘʘʪʘʡ ʛʵʞ ʙʘʡʜʘʛ ʙʘ ʘʥʦʜʳʥ 
ʙʦʣʦʥ ʢʘʪʦʜʳʥ ʵʣʝʢʪʨʦʜʪʦʡ. ʄᴇʥ ʵʣʝʢʪʨʦʜʫʫʜʳʛ 
ʪʫʩʛʘʘʨʣʘʛʯ ʤʝʤʙʨʘʥʪʘʡ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʭʘʛʘʩ 
ʥʵʚʪʨװװʣʵʛʯʠʡʥ װװʨʵʛ ʛװʡʮʵʪʛʵʜʵʛ (1-ʨ ʟʫʨʘʛʪ 
ʜʠʘʛʨʘʤʤʳʛ ϮʟϮϮʣʵʚ). ɸʥʦʜ ʜʵʵʨʭ ʙʘʢʪʝʨʠ ʥʴ 
ʦʨʛʘʥʠʢ ʙʦʜʠʩʳʛ ʵʮʩʠʡʥ ʙװʪʵʵʛʜʵʭװװʥ ʙʦʣʪʦʣ 
ʠʩʵʣʜװװʣʵʥ  ʵʣʝʢʪʨʦʥ ʙʦʣʦʥ ʧʨʦʪʦʥ װװʩʛʵʜʵʛ ʙʘ 
 ʡʣʜʚʵʨʣʵʛʜʩʵʥ ʵʣʝʢʪʨʦʥʫʫʜ ʛʘʜʥʳ ʭʵʣʭʵʵʛʵʵʨװ
ʜʘʤʞʠʞ ʙʘʢʪʝʨʠʡʥ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʘʥʦʜʳʥ 
ʵʣʝʢʪʨʦʜ ʜʵʵʨ ʛװʡʜʵʣ ʙʘ ʧʨʦʪʦʥʫʫʜ װװʩʯ 
ʵʣʝʢʪʨʦʥʫʫʜ ʭᴇʜʣᴇʭ ʟʘʤʘʘʨ ʵʨʯʠʤ ʭװʯ 
 ʡʣʜʚʵʨʣʵʜʵʛ [6]. ʍʘʨʠʥ ʢʘʪʦʜ ʜʵʵʨ ʭʘʛʘʩװ
ʜʘʤʞʫʫʣʘʛʯ, ʧʨʦʪʦʥ ʩʦʣʠʣʮʦʦʥʳ ʤʝʤʙʨʘʥʳ 
ʪʫʩʣʘʤʞʪʘʡ ʘʥʛʠʞʨʘʥ ʮʵʚʵʨ ʫʩ װʡʣʜʚʵʨʣʵʜʵʛ [6]. 

 

 

 

 

1-ʈ ɿʋʈɸɻ. ʄʀʂʈʆʆʈɻɸʅʀɿʄʓʅ ʊתʃʐʅʀʁ ʕʃɽʄɽʅʊ 

(MFC) ɼʀɸɻʈɸʄʄ 

ʎʘʭʠʣʛʘʘʥ ʠʜʵʚʭʠʪ ʙʘʢʪʝʨʠʫʜ ʥʴ ʠʭʵʚʯʣʵʥ ʭᴇʨʩʥʠʡ 
ʛװʥʜ ʙʦʣʦʥ ʜʘʣʘʡʥ ʸʨʦʦʣʜ ʘʤʴʜʘʨʭʳʛ ʠʣװװʜ װʟʜʵʛ 
ʙᴇʛᴇᴇʜ ʭᴇʨʩʥʠʡ ʰʠʤ ʪʵʞʵʵʣ, ʩʘʭʘʨ ʟʵʨʵʛ ʦʨʛʘʥʠʢ 
ʙʦʜʠʩʦʦʨ ʭʦʦʣʣʦʥ ʵʣʝʢʪʨʦʥ ʷʣʛʘʨʫʫʣʜʘʛ [3]. ʀʡʤ 
ʪᴇʨʣʠʡʥ ʤʘʰ ʦʣʦʥ ʙʘʢʪʝʨʠʫʜ ʙʘʡʜʘʛ ʙʦʣʦʚʯ ʵʨʯʠʤ 
ʭװʯʥʠʡ ᴇʥʜᴇʨ ʛʘʨʘʣʪʳʛ  ñʐʝʚʘʥʝʣʣʘ (Shewanella)ò  
ʙʦʣʦʥ ñɻʝʦʙʘʢʪʝʨ (Geobacter)ò װʟװװʣʞ ʙʘʡʩʘʥ (2-ʨ 
ʙʦʣʦʥ 3-ʨ ʟʫʨʘʛʪ ʙʘʢʪʝʨʠʫʜʳʛ װʟװװʣʵʚ) . 

2-ʈ ɿʋʈɸɻ. ʐɽɺɸʅɽʃʃɸ ɹɸʂʊɽʈ  

 ʐʝʚʘʥʝʣʣʘ ʙʘʢʪʝʨʠ ʥʴ ʛʨʘʤʤ ʩᴇʨᴇʛ ʙᴇʛᴇᴇʜ 
ʘʥʘʵʨʦʙʠʢ ʙʦʣʦʥ ʘʵʨʦʙʠʢ ʦʨʯʠʥʜ ʘʤʴʩʛʘʣʘʭ 
ʯʘʜʚʘʨʪʘʡʛʘʘʨʘʘ ʜʘʚʫʫ ʪʘʣʪʘʡ. ʄᴇʥ ʫʪʘʩʪʘʡ ʪᴇʩʪʵʡ 
ʙװʪʵʮʪʵʡ ʙʘ ʩʘʚʭ ʭʵʣʙʵʨʪʵʡ. ʐʝʚʘʥʝʣʣʘ ʥʴ ʘʥʦʜ 
ʜʵʵʨ ʙʠʦ ʭʘʣʴʩ װװʩʛʵʜʵʛ ʙʘ ʪʵʜʛʵʵʨ ʥʴ ʭʦʦʨʦʥʜʦʦ 
ʥʘʘʣʜʘʥ ʧʨʦʪʦʥ װʡʣʜʚʵʨʣʵʜʵʛ. ʕʥʭɻװװ ʙʠʦ ʭʘʣʴʩ ʥʴ 
ʘʮʝʪʘʪʳʛ ʟʘʜʘʣʞ, ʮʘʭʠʣʛʘʘʥ װװʩʛʵʭʵʜ ʪʫʩʘʣʜʘʛ [3]. 

3-ʈ ɿʋʈɸɻ. ɻɽʆɹɸʂʊɽʈ  
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 ɻʝʦʙʘʢʪʝʨ ʥʴ ʘʥʘʵʨʦʙʠʢ ʥᴇʭʮᴇʣʜ ʘʤʴʜʘʨʜʘʛ ʙʘ 
ʦʨʛʘʥʠʢ ʥʵʛʜʣװװʜʠʡʛ ʙʠʦ ʥᴇʭᴇʥ ʩʵʨʛʵʵʥ ʮʘʭʠʣʛʘʘʥ 
 ʣʪʵʡ ʙʘʢʪʝʨʠװװʡʣʜʚʵʨʣʵʜʵʛ. ʄᴇʥ ʛʨʘʤʤ ʩᴇʨᴇʛ ʩװ
ʙᴇʛᴇᴇʜ ʩװװʣ ʥʴ 20 ʤʠʢʨʦʤʝʪʨ ʭװʨʪʵʣ ʫʨʛʘʥ ʟʫʟʘʘʥ 
ʙʠʦ ʭʘʣʴʩ װװʩʛʵʞ ʘʥʦʜ ʜʵʵʨ ʥʘʘʣʜʘʥ ʛװʡʜʵʣ 
 .ʩʛʵʜʵʛ [3]װװ

 ʄʠʢʨʦʦʨʛʘʥʠʟʤʳʥ ʪװʣʰʥʠʡ ʵʣʝʤʝʥʪ (MFC)-
ʠʡʥ ʝʨᴇʥʭʠʡ ʛװʡʮʵʪʛʵʣʠʡʛ װʥʵʣʵʭʠʡʥ ʪʫʣʜ 
ʠʭʵʚʯʣʵʥ ʪװװʥʠʡ ʛʘʨʘʣʪʳʥ ʭװʯʠʡʛ ʪʦʜʦʨʭʦʡʣʜʦʛ 
 ʥʠʡʛ ʪᴇʭᴇᴇʨᴇʤʞʠʜ ʭʦʣʙʦʩʦʥ ʪʦʛʪʤʦʣװת .[6]
ʨʝʟʠʩʪʦʨ ʜʵʵʨʭ ʭװʯʜʵʣʠʡʛ ʭʵʤʞʠʭ ʟʘʤʘʘʨ 
ʪʦʜʦʨʭʦʡʣʜʦʛ (1-ʨ ʪʵʛʰʠʪʛʵʣʜ ϮʟϮϮʣʩʥʠʡ ʜʘʛʫʫ 
ʭϮʯʠʡʛ ʆʤʳʥ ʭʫʫʣʠʡʥ ϮϮʩʤʵʣ ʘʨʛʘʘʨ ʪʦʦʮʦʦʣʥʦ). 

1-ʈ ʊʕɻʐʀʊɻʕʃ. ʆʄʓʅ ʍʋʋʃʔ 

P=    (1) 

(ʊʵʛʰʠʪʛʵʣʠʡʛ ʪʘʡʣʙʘʨʣʘʚʘʣ: ʈ ʥʴ ʯʘʜʘʣ, R ʥʴ 
ʵʩʵʨʛϮϮʮʵʣ ʙʘ V ʥʴ ʭϮʯʜʵʣ ʶʤ.) 

III. ʉʋɼɸʃɻɸɸʅʓ ʍʕʉʕɻ 

ɹɸʂʊɽʈʀ ᴆʉɻᴆɺᴆʈʃᴆʃʊ 

ɹʠʦʵʣʝʢʪʨʦʭʠʤʠʡʥ ʧʨʦʮʝʩʩʪ ʘʰʠʛʣʘʭ ʦʨʛʘʥʠʢ 
ʭʘʪʫʫ ʭʘʷʛʜʣʘʘʩ ʙʘʢʪʝʨʠ ᴇʩʛᴇʚᴇʨʣᴇʭ ʜʵʵʞ ʙʦʣʛʦʥ 
ʘʚʩʘʥ. ɹʘʢʪʝʨʠ ᴇʩʛᴇʚᴇʨʣᴇʭʜᴇᴇ ʰʠʥʛʵʥ ʪʵʞʵʵʣʠʡʥ 
ʦʨʯʠʥʜ 30ᴈ  ʪʝʤʧʝʨʘʪʫʨʪ, 110 ʵʨʛ/ʤʠʥ ʩʵʛʩʨʵʭ 
ʭʫʨʜʪʘʡʛʘʘʨ ʠʥʢʫʙʘʪʦʨ ʩʵʛʩʨʵʛʯʠʜ 3 ʭʦʥʦʛ 
ᴇʩʛᴇʚᴇʨʣᴇʞ, ᴇʩʛᴇʚʨᴇᴇʩ 10ʤʣ-ʠʡʛ ʪʘʩʣʘʥ ʘʚʘʭ, 
ʰʠʥʛʵʥ ʪʵʞʵʵʣʠʡʥ ʦʨʯʠʥʜ ʰʠʣʞװװʣʵʭ ʟʘʤʘʘʨ 
ʜʘʚʪʘʥ ᴇʩʛᴇʚᴇʨʣᴇʩʥʠʡ ʜʘʨʘʘ ʭʘʪʫʫ ʪʵʞʵʵʣʠʡʥ 
ʦʨʯʠʥ ʜʵʵʨ ʩʫʫʣʛʘʞ ʮʵʚʵʨ ᴇʩʛᴇʚʨʠʡʛ ʷʣʛʘʥ ʘʚʩʘʥ. 

ɹʘʢʪʝʨʠʡʛ ʰʠʥʛʵʥ ʪʵʞʵʵʣʠʡʥ (PH=7.2) ʦʨʯʠʥʜ 
ᴇʩʛᴇʚᴇʨʣᴇʩᴇʥ. (1-ʨ ʭϮʩʥʵʛʪʵʜ ʪʵʞʵʵʣʪ ʦʨʯʥʳ 
ʥʘʡʨʣʘʛʳʛ ϮʟϮϮʣʵʚ) 

1-ʈ ʍתʉʅʕɻʊ.  ʐʀʅɻʕʅ ʊʕɾʕʕʃʊ ʆʈʅʓ 
ʅɸʁʈʃɸɻɸ 

ʆʈʏʅʓ ʅɸʁʈʃɸɻɸ, ɻ 

LAB-LEMCO POWDER (OXID) 1 

YEST EXTRACT 2 

PEPTONE 5 

NaCl 5 

DISTILLED WATER 1000 

5%-ʠʡʥ NaOH ʫʫʩʤʘʣʘʘʨ ʦʨʯʠʥʛʦʦ ʪʦʭʠʨʫʫʣʩʘʥ 

 

(ʊʵʞʵʵʣʪ ʦʨʯʥʦʦ ʙʵʣʜʵʵʜ ʘʚʪʦʢʣʘʚʪ ʭʠʡʞ 2 ʮʘʛ 
ρςρ̏C  ʘʨʠʫʪʛʘʘʜ  ʜʵʵʨʵʵʩ ʥʴ ʜʵʵʞʵʵʩʵʵ 5 ʛʨ-ʳʛ ʘʚʯ 
ʭʠʡʛʵʵʜ ʰʝʢʨʪ ʭʠʡʞ 4 ʭʦʥʦʛ 130 ʵʨʛʵʣʪʵʪ ʤʠʥʫʪʘʜ 
σχ̏C ʙʘʡʣʛʘʩʘʥ.) 

ʍʘʪʫʫ ʪʵʞʵʵʣʪ ʦʨʯʠʥ ʙʦʣ ʭʘʪʫʫ ʛʘʜʘʨʛʫʫ ʜʵʵʨ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʳʛ ʪʫʩ ʪʫʩʜʘʘ ʩʘʣʘʥʛʠʜ ʢʦʣʦʥʠ 
ʙʦʣʛʦʥ ᴇʩʛᴇʚᴇʨʣᴇʞ, ʫʨʛʫʫʣʘʭʘʜ ʭʵʨʵʛʣʵʜʵʛ. ɼʵʵʨʭ 
ʪʵʞʵʵʣʪ ʦʨʯʠʥ ʙʵʣʜʩʵʥʪʵʡ ʘʜʠʣʭʘʥ ʭʵʤʞʵʵʥʠʡ 
ʙʦʜʠʩ ʭʵʤʞʠʞ ʘʚʘʘʜ ʜʵʵʨʵʵʩ  6 ʛʨʘʤʤ ʘʛʘʨ ʭʠʡʞ 
ʤᴇʥ ʘʜʠʣ ʈʅ=7.2 ʦʨʯʠʥ ʪʦʭʠʨʫʫʣʘʘʜ ʘʚʪʦʢʣʘʚʪ 2 
ʮʘʛ 121 ʦʉ ʙʘʡʣʛʘʞ ʘʨʠʫʪʛʘʩʘʥ. ɼʘʨʘʘ ʥʴ 
ʘʚʪʦʢʣʘʚʘʘʩ ʘʚʯ ʪʘʩʘʣʛʘʘʥʳ ʪʝʤʧʝʨʘʪʫʨʪ ʭᴇʨʛᴇᴇʜ 
ʧʝʪʨʠʡʥ ʘʷʛʘʥʜ ʛʫʨʘʚ ʭʫʚʘʘʩʥʳ ʥʵʛ ʭʵʩʵʛʪ ʭʠʡʞ 

ʘʷʛʘʣʘʘʜ ʪʘʪʘʭ ʰװװʛʵʵʥʜ ʭʠʡʞ ʘʛʘʘʨʘʘʨ װʣʵʵʣʛʵʞ 
ʭʘʪʫʫ ʦʨʯʠʥ ʙʵʣʜʩʵʥ. ɸʛʘʨ ʛʵʜʵʛ ʥʴ Gelidium ʛʵʜʵʛ 
ʫʣʘʘʥ ʟʘʤʛʘʘʩ ʛʘʨʛʘʞ ʘʚʩʘʥ ʧʦʣʠʩʘʭʘʨʠʜ ʥʵʛʜʵʣ 
ʙᴇʛᴇᴇʜ ʪʵʞʵʵʣʪ ʦʨʯʥʳʛ ʭʘʪʫʫ ʙʦʣʛʦʭ װװʨʵʛʪʵʡ. 
ɸʛʘʨ ʥʴ  ʪʘʩʘʣʛʘʘʥʳ ʙʦʣʦʥ ʪʝʨʤʦʩʪʘʪʳʥ 
ʪʝʤʧʝʨʘʪʫʨʪ ʭʘʪʫʫ ʙʘʡʭ ʙʘ ʫʩ ʙʫʮʣʘʭ T o-ʪ /100oʉ/ 
ʭʘʡʣʞ ʰʠʥʛʵʨʵʥ, 42 oC ʭװʨʪʵʣ ʰʠʥʛʵʥ ʭʵʚʵʵʨʵʵ 
ʙʘʡʥʘ.100 ʤʣ ʰʠʥʛʵʥ ʪʵʞʵʵʣʪ ʦʨʯʠʥʜ  2 ʛʨʘʤʤ ʘʛʘʨ 
ʭʠʡʭʵʜ ʭʘʪʫʫ ʙʦʣʜʦʛ. 

ɸʈʀʋʊɻɸʃʓʅ ʅᴆʍʎᴆʃ 

ʄʠʢʨʦʦʨʛʘʥʠʟʤʪʘʡ ʘʞʠʣʣʘʭ ʫʯʠʨ ʪʫʨʰʠʣʪʳʥ ᴇʤʥᴇ 
ʰʠʣ ʩʘʚ ʩʫʫʣʛʘ ʙʦʣʦʥ ʫʫʩʤʘʣʫʫʜʘʘ ʟʘʘʚʘʣ 
ʘʨʠʫʪʛʘʩʘʥ (2-ʨ ʭϮʩʥʵʛʪʵʜ ʘʨʠʫʪʛʘʣʳʥ ʥϺʭʮϺʣʠʡʛ 
ϮʟϮϮʣʵʚ). 

2-ʈ ʍתʉʅʕɻʊ.  ʐʀʃ ʉɸɺʓɻ ɸɺʊʆʂʃɸɺʊ 
ɸʈʀʋʊɻɸʍ ʅᴆʍʎᴆʃ 

ʐʀʃ ʉɸɺʓɻ ɸɺʊʆʂʃɸɺʊɸʈʀʋʊɻɸʍɼɸɸ 

¶ ʊʝʤʧʝʨʘʪʫʨ=1210ʉ 

¶ ɼʘʨʘʣʪ=1ʘʪʤ 

¶ ʍʫʛʘʮʘʘ=15ʤʠʥ 

 

 

 

 

 

 

 

 

 

 ʄʠʢʨʦʦʨʛʘʥʠʟʤʪʘʡ ʭʘʨʴʮʘʞ ʙʘʡʛʘʘ װʝʠʡʥ 
ʙװʭʠʡ ʣ ʪʫʨʰʠʣʪʫʫʜʘʘ ʭʵʪ ʷʛʘʘʥ ʪʫʷʘʛʘʘʨ ʘʨʠʫʪʛʘʭ 
Clean bench ʜʦʪʦʨ ʷʚʫʫʣʩʘʥ ʙʘ ʵʥʵ ʥʴ ʙʠʜʥʠʡ 
ᴇʩʛᴇʚᴇʨʣᴇʞ ʙʫʡ ʙʘʢʪʝʨʠ ᴇᴇʨ ʟװʡʣʩʵʵʨ ʙʦʭʠʨʜʦʭʛװʡ 
ʙʘʡʭ ʵʨʩʜʵʣʵʵʩ ʩʵʨʛʠʡʣʜʵʛ (4-ʨ ʟʫʨʘʛʪ ϮʟϮϮʣʵʚ). 

4-ʈ ɿʋʈɸɻ.  ʍʕʊ ʗɻɸɸʅ ʊʋʗɸɻɸɸʈ ɸʈʀʋʊɻɸʍ CLEAN 

BENCH 

ʕʈɼʕʅʕʊ תʁʃɼɺʕʈʀʁʅ ʍɸʗɻɼɸʃ ʋʉʅʓ 

ʅɸʁʈʃɸɻɸ 

ʄʦʥʛʦʣ ʫʣʩʳʥ ʫʫʣ ʫʫʨʭʘʡ ʤʝʪʘʣʣʫʨʛʠʡʥ 
 ʡʣʜʚʵʨʠʡʥ ʭʘʷʛʜʘʣ ʫʩʘʥʜ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭʠʡʥװ
ʪʫʣʜ ʕʨʜʵʥʵʪ װʡʣʜʚʵʨʠʡʥ ʭʘʷʛʜʘʣ ʫʩʥʘʘʩ ʜʵʵʞ 

100ʤʣ 

ʤʣ  
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ʘʚʩʘʥ (ɼʵʵʞ ʘʚʩʘʥ Ϯʡʣʜʚʵʨʠʡʛ 5-ʨ ʟʫʨʘʛʪ, ʜʵʵʞ 
ʘʚʩʘʥ ʛʘʟʨʳʛ 6-ʨ ʟʫʨʘʛʪ ʪʫʩ ʪʫʩ ϮʟϮϮʣʵʚ). 

5-ʈ ɿʋʈɸɻ.  ɼʕʕɾ ɸɺʉɸʅ ʕʈɼʕʅʕʊ תʁʃɼɺʕʈ  

6-ʈ ɿʋʈɸɻ.  ɼʕʕɾ ɸɺʉɸʅ ɻɸɿɸʈ ʆʈʍʆʅ ɸʁʄɸɻ  

(ʕʨʜʵʥʵʪ Ϯʡʣʜʚʵʨʠʡʥ ʭʘʷʛʜʘʣ ʫʩʥʳ ʜʵʵʞʠʡʥ 
ʥʘʡʨʣʘʛʳʛ 3-ʨ ʭϮʩʥʵʛʪʵʜ ϮʟϮϮʣʵʚ) 

3-ʈ ʍתʉʅʕɻʊ.  ʕʈɼʕʅʕʊ תʁʃɼɺʕʈʀʁʅ ʍɸʗɻɼɸʃ 
ʋʉʅʓ ʅɸʁʈʃɸɻɸ 

ʕʃɽʄɽʅʊ ɸɻʋʋʃɻɸ 

Cu(%) 23.07 

Fe(%) 30.08 

S(%) 34.70 

C(%) 0.14 

Au(ppm) 25.53 

Ag(ppm) 53 

As(ppm) 390 

Hg(ppm) 0.85 

Cd(ppm) 9 

Pb(ppm) 333 

F(ppm) 594 

ʄʀʂʈʆʆʈɻɸʅʀɿʄʓʅ ʊתʃʐʅʀʁ 

ʕʃɽʄɽʅʊ (MFC)  

 ʄʠʢʨʦʦʨʛʘʥʠʟʤʳʥ ʪװʣʰʥʠʡ ʵʣʝʤʝʥʪ (MFC) ʥʴ 
ʥʵʛ ʙʦʣʦʥ ʭʦʸʨ ʪʘʩʘʣʛʘʘʪʘʡ ʛʵʞ ʙʘʡʜʛʘʘʩ ʭʦʸʨ 
ʪʘʩʘʣʛʘʘʪʘʡ ʟʘʛʚʘʨʳʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ. 
ʊᴇʭᴇᴇʨᴇʤʞʠʡʥ ʙװʨʵʣʜʵʭװװʥʠʡ ʭʫʚʴʜ ʤʝʤʙʨʘʥ 
ʭʘʤʛʠʡʥ ʯʫʭʘʣ ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʍʷʪʘʜ ʫʣʩʘʘʩ 
ʟʘʭʠʘʣʘʥ ʘʚʯʠʨʩʘʥ (7-ʨ ʟʫʨʘʛʪ ϮʟϮϮʣʵʚ). ɹʫʩʘʜ 
ʭʵʨɻʛʣʵʛʜʵʭװװʥʠʡ ʭʫʚʴʜ ñʄʦʥʛʦʣ ʫʣʩʳʥ ʠʭ 
ʩʫʨʛʫʫʣʴò-ʠʡʥ ʣʘʙʦʨʘʪʦʨʠ ʙʦʣʦʥ ʛʘʨʳʥ ʜʦʦʨʭ 
ʤʘʪʝʨʠʘʣʫʫʜʳʛ ʘʰʠʛʣʘʩʘʥ (8-ʨ ʟʫʨʘʛʪ ʭʠʡʞ 
ʛϮʡʮʵʪʛʵʩʵʥ MFC-ʠʡʥ ʟʘʛʚʘʨʳʛ ϮʟϮϮʣʵʚ). 

 

7-ʈ ɿʋʈɸɻ.  ʍʗʊɸʃ ʋʃʉɸɸʉ ɿɸʍʀɸʃɸʅ ɸɺʏʈʋʋʃʉɸʅ 

ʄɽʄɹʈɸʅ 

 

8-ʈ ɿʋʈɸɻ.  ʍʀʁɾ ɻתʁʎʕʊɻʕʉʕʅ MFC-ʀʁʅ ɿɸɻɺɸʈ 

IV. ʊʋʈʐʀʃʊʓʅ תʈ ɼתʅ, ʍʕʃʕʃʎתתʃʕɻ 

ʄʀʂʈʆʆʈɻɸʅʀɿʄʓɻ ᴆʉɻᴆɺᴆʈʃᴆʍ 

ʊʵʞʵʵʣʪ ʦʨʯʠʥʜ ʤʠʢʨʦʦʨʛʘʥʠʟʤʫʫʜ ʙᴇᴇʥᴇᴇʨᴇᴇ 
ʭʦʣʠʣʜʦʥ ʫʨʛʘʩʘʥ ʙʘʡʜʘʛ ʙʘ ʪʵʜʛʵʵʨʠʡʛ ʥʘʨʠʡʚʯʣʘʥ 
ʩʫʜʣʘʭʳʥ ʪʫʣʜ ʥʵʛʠʡʛ ʥʴ ʥᴇʛᴇᴇʛᴇᴇʩ ʪʫʩʛʘʘʨʣʘʥ 
ᴇʩʛᴇʚᴇʨʣᴇʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʜʘʛ. ʄᴇʥ ʩʫʜʘʣʛʘʘʥʳ 
ʤʘʪʝʨʠʘʣʳʛ ʪʦʛʪʚʦʨʪʦʡ ʭʘʜʛʘʣʞ ʙʘʡʭʳʥ ʪʫʣʜ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʳʛ ʟʦʭʠʦʤʦʣ ʪʵʞʵʵʣʪ ʦʨʯʠʥ 
ʥᴇʭʮᴇʣʜ ʫʨʛʫʫʣʞ, ʜʘʩʛʘʭ ʭʵʨʵʛʪʵʡ ʙʘʡʜʘʛ.  ɹʵʣʜʩʵʥ 
ʭʘʪʫʫ ʦʨʯʠʥ ʜʵʵʨʵʵ  ʰʝʢʨʪ 4 ʭʦʥʫʫʣʩʘʥ ʜʵʵʞʵʵʩʵʵ 1 
ʤʣ ʭʠʡʛʵʵʜ ʩʧʠʨʪʵʜ ʘʨʠʫʪʛʘʩʘʥ ʰʧʘʪʝʣʘʘʨ ʭʫʫʨʘʡ 
ʙʦʣʪʦʣ ʥʴ ʪʘʨʘʘʛʘʘʜ σχ̏C-ʠʡʥ ʪʝʨʤʦʩʪʘʪʘʜ 72 ʮʘʛ 
ʪʘʚʴʞ ʫʨʛʫʫʣʩʘʥ (ϭʨ ʜϮʥʛ 9-ʨ ʟʫʨʘʛʪ ϮʟϮϮʣʵʚ). 
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9-ʈ ɿʋʈɸɻ.  ɿʆʍʀʆʄʆʃ ʊʕɾʕʕʃʊ ʆʈʏʀʅɼ ʋʈɻʋʋʃɾ 

ɼɸʉɻɸʉɸʅ ɹɸʁɼɸʃ 

(ʄᴇʥ װʥʜʩʵʥ ʜʵʵʞʵʵʩʵʵ 1 ʤʣ ʪʘʩʣʘʥ ʘʚʯ 9 ʤʣ ʥʵʨʤʵʣ 
ʫʩ ʥʵʤʞ ʰʠʥʛʵʨװװʣʵʭʠʡʛ ʘʨʘʚʪʳʥ 
ʰʠʥʛʵʨװװʣʵʣʪʠʡʥ ʘʨʛʘ ʛʵʜʵʛ. ʐʧʘʪʝʣʘʘʨ ʪʘʨʘʘʭ 
ʛʜɻʵʛ ʥʴ ʰʠʥʛʵʨװװʣʩʵʥ ʜʵʵʞʵʵʩ 0.1 ʤʣ-ʠʡʛ 
ʧʠʧʝʪʠʢʵʵʨ ʘʚʯ ʧʝʪʨʠʡʥ ʘʷʛʘʪʘʡ ʪʵʞʵʵʣʪ ʦʨʯʥʳ ʛʦʣ 
ʭʵʩʵʛʪ ʜʫʩʘʘʞ , ʘʨʠʫʪʛʘʩʘʥ ʰʧʘʪʝʣʠʘʨ ʪʘʨʘʘʭʳʛ 
ʭʵʣʥʵ.)  

ʕʥʵ ʜʵʵʞʵʵʩ ʪʘʩʣʘʥ ʘʚʯ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳʛ 
ᴇʩʛᴇʚᴇʨʣᴇʥ, ʫʨʛʫʫʣʘʭ װʡʣ ʘʞʠʣʣʘʛʘʘʛ ʜʵʵʞʵʵʩ 
ʪʘʨʠʣʛʘ ʭʠʡʭ ʛʵʞ ʥʵʨʣʵʥʵ. ʊʘʨʠʣʛʘ ʭʠʡʩʵʥ 
ʤʘʪʝʨʠʘʣʘʘ ʪʦʜʦʨʭʦʡ  ʪʝʤʧʝʨʘʪʫʨʪʘʡ ʪʝʨʤʦʩʪʘʪʘʜ 
2-7 ʭʦʥʦʛ ʪʘʚʴʞ ʫʨʛʫʫʣʜʘʛ. ʕʥʵ ʥʴ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʳʛ ᴇʩʛᴇʚᴇʨʣᴇʥ װʨʞװװʣʜʵʛ ʘʧʧʘʨʘʪ 
ʙᴇʛᴇᴇʜ ʣʘʙʦʨʘʪʦʨʠʜ ʠʭʵʚʯʣʵʥ 20-40 ʛʨʘʜʫʩʳʥ 
ʭʦʦʨʦʥʜ ʪʝʤʧʝʨʘʪʫʨʛr ʭʵʨʵʛʣʵʜʵʛ (10-ʨ ʟʫʨʘʛʪ 
ʪʫʨʰʠʣʪʳʥ ʷʚʮʳʛ ϮʟϮϮʣʵʚ). 

10-ʈ ɿʋʈɸɻ.  ʊɸʈʀʃɻɸ ʍʀʁɾ ɹʋʁ ɹɸʁɼɸʃ 

ʎʕɺʕʈ ᴆʉɻᴆɺᴆʈ ʗʃɻɸʍ 

ʊʫʩʛʘʘʨʣʘʩʘʥ ʪʝʭʥʠʢʠʡʥ װʥʜʩʵʥ ʟʘʨʯʠʤ ʥʴ ʥʵʛ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʳʥ ʵʩʠʡʛ ʙʫʩʘʜ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳʥ 
ʵʩʵʵʩ ʩʘʣʛʘʞ ᴇʩʛᴇʚᴇʨʣᴇʭ ʙʘ ʪʫʩʛʘʘʨʣʘʛʜʩʘʥ ʵʩ 
ʙᴇᴇʛʥᴇʨᴇʥ ʫʨʛʘʩʥʳʛ ʢʦʣʦʥʠ ʛʵʞ ʥʵʨʣʵʜʵʛ. 
ʄʠʢʨʦʦʨʛʘʥʠʟʤʳʥ ʵʩʠʡʛ ʪʫʩʛʘʘʨʣʘʥ ʷʣʛʘʭʜʘʘ 
ʟʫʨʘʘʩʘʥ ʪʘʪʘʣʪʳʥ ʘʨʛʘʘʨ ʭʠʡʞ ʛװʡʮʵʪʛʵʜʵʛ. ʕʥʵ 
ʘʨʛʘ ʥʴ ʤʠʢʨʦʙʠʦʣʦʛʠʡʥ ʛʦʛʮʦʦ ʘʰʠʛʣʘʥ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʳʥ ʭʦʣʠʤʦʛ ᴇʩʛᴇʚᴇʨᴇᴇʩ ʩʦʥʛʦʩʦʥ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳʥ ʢʦʣʦʥʠʡʛ ʘʚʯ ʰʠʥʵ ʪʵʞʵʵʣʪ 
ʦʨʯʠʥ ʟʫʨʘʘʩʘʣʞ ʪʘʪʘʭʳʛ ʭʵʣʜʵʛ ʙʘʡʥʘ (11-ʨ ʟʫʨʘʛʪ 
ϮʟϮϮʣʵʚ). 

11-ʈ ɿʋʈɸɻ.  ʎʕɺʕʈ ᴆʉɻᴆɺᴆʈ ʗʃɻɸʉɸʅ ɹɸʁɼɸʃ 

ɻɸɼɸɸɼ ɹתʊʎʀʁɻ ʊʆɼʆʈʆʁʃʆʍ 

ʄʠʢʨʦʦʨʛʘʥʠʟʤʳʥ ʢʦʣʦʥʠʡʥ ʙʘ ʵʩʠʡʥ ʛʘʜʘʘʜ 
ʙװʪʮʠʡʛ ʪʦʜʦʨʭʦʡʣʥʦ. ʕʩʠʡʥ ʙʵʣʜʤʵʣ ʙʵʣʪʛʵʥ 
ʤʠʢʨʦʩʢʦʧ ʘʰʠʛʣʘʥ ʭʘʨʞ ʵʩʠʡʥ ʭʵʣʙʵʨ, ʭʵʤʞʵʵʛ 
ʪʦʜʦʨʭʦʡʣʥʦ (12-ʨ ʟʫʨʘʛʪ ʛϮʡʮʵʪʛʵʣʠʡʥ ʷʚʮʳʛ 
ϮʟϮϮʣʵʚ.). 

1. ʅʵʛ , ʭʦʸʨ ʛʦʛʮʦʦ ʜװװʨʵʥ ʥʵʨʤʵʣ ʫʩʳʛ 
ʪʘʚʠʫʨ ʰʠʣʥʠʡ ʪᴇʚʜ ʜʫʩʘʘʥʘ. 

2. ɸʨʠʫʪʛʘʩʘʥ ʛʦʛʮʦʦʛʦʦʨ ʪʵʞʵʵʣʠʡʥ 
ʛʘʜʘʨʛʫʫʜ ʫʨʛʘʩʘʥ ᴇʩʛᴇʚʨᴇᴇʩ ʙʘʛʘ ʟʵʨʛʠʡʛ 
ʘʚʯ ʥʵʨʤʵʣ ʫʩʪʘʡ ʭʦʣʴʞ , ʮʘʛʘʨʠʛʣʘʭ 
ʭᴇʜᴇʣʛᴇᴇʥᴇᴇʨ ʥʵʛʵʥ ʞʠʛʜ ʪʘʨʘʘʥʘ. 

3. ʉʧʠʨʪʵʥ ʜʵʥ ʘʰʠʛʣʘʥ ʜᴇʣᴇʥ ʜʵʵʨ ʮʘʛʘʨʠʛ 
ʭᴇʜᴇʣʛᴇᴇʥᴇᴇʨ ʙװʨʵʥ ʭʘʪʘʘʥʘ. 

a. Crystal violet ʫʫʩʤʘʣʘʘʩ ʥʵʛ ʜʫʩʣʳʛ 
ʭʠʡʛʵʵʜ 1 ʤʠʥʫʪ ʙʘʡʣʛʘʥʘ. 

b. ɼʘʨʘʘ ʥʴ ʠʦʜ ʜʫʩʘʘʛʘʘʜ ʤᴇʥ ʘʜʠʣ 1 
ʤʠʥʫʪ ʙʘʡʣʛʘʥʘ.  

c. ɼʘʨʘʘʛʠʡʥ ʫʫʩʤʘʣʘʘʨ ʜʵʵʞ ʜʵʵʨʵʵ 
ʜʫʩʣʘʘʨ ʫʛʘʘʭ ʤʘʷʛʘʘʨ ʭʠʡʞ ᴇʛʥᴇ. 
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12-ʈ ɿʋʈɸɻ.  ɻɸɼɸɸɼ ɹתʊʎʀʁɻ ʊʆɼʆʈʍʆʁʃʆʍ 

ʊʋʈʐʀʃʊʓʅ ʗɺʎ 

ɼʘʨʘʘ ʥʴ ʪʘʚʠʫʨ ʰʠʣʵʥ ʜʵʵʨʵʵ ʤʠʢʨʦʩʢʦʧʳʥ ʞʠʞʠʛ 
ʰʠʣ ʪʘʚʠʘʜ ʤʠʢʨʦʩʢʦʧʦʦʨ ʭʘʨʩʘʥ (13-ʨ ʟʫʨʘʛʪ 
ϮʟϮϮʣʵʚ). 

13-ʈ ɿʋʈɸɻ.  ɻɸɼɸɸɼ ɹתʊʎʀʁɻ ʍɸʈɸʍɸɼ  

(ʄʠʢʨʦʩʢʦʧʦʦʨ ʭʘʨʩʘʥ Ϯʨ ʜϮʥʛ 4-ʨ ʭϮʩʥʵʛʪʵʜ 
ϮʟϮϮʣʵʚ.) 

4-ʈ ʍתʉʅʕɻʊ.  ɹɸʂʊɽʈʀʁʅ ɻɸɼɸɸɼ ɹתʊʎʀʁɻ 
ʊʆɼʆʈʍʆʁʃʉʆʅ תʈ ɼתʅ 

ɹɸʂʊɽʈʀʁʅ ɻɸɼɸɸɼ ɹתʊʕʎ 

1. ʍ-1 
ɻʨʘʤʤ ʵʝʨʵʛ , ʷʛʘʘʥ 

ϺʥʛϺʪʵʡ,ʢʦʢʢ ʭʵʣʙʵʨʪʵʡ 

2. ɿ-1 
ɻʨʘʤʤ ʩϺʨϺʛ, ʫʣʘʘʥ 

ϺʥʛϺʪʵʡ, ʢʦʢʢ ʭʵʣʙʵʨʪʵʡ 

3. ɸ-1 

ɻʨʘʤʤ ʩϺʨϺʛ, ʢʦʢʢ ʙʦʣʦʥ 

ʩʘʚʭʘʥʮʘʨ ʘʣʴ ʘʣʴ ʥʴ 

ʭʘʨʘʛʜʩʘʥ 

4.  ʅ-1 

ɻʨʘʤʤ ʵʝʨʵʛ, ʷʛʘʘʥ 

ϺʥʛϺʪʵʡ, ʢʦʢʢ ʭʵʣʙʵʨʪʵʡ 

ʙʘʡʩʘʥ 

ɼתɻʅʕʃʊ 

 ʕʨʯʠʤ ʭװʯʥʠʡ ʵʭ װװʩʚʵʨʠʡʥ ʙʦʣʦʥ ʫʩʥʳ 
ʥᴇᴇʮʠʡʥ ʭʦʤʩʜʦʣ ʟʵʨʵʛ ʘʩʫʫʜʣʫʫʜʳʛ ʥʵʛʵʥ ʟʵʨʵʛ 
ʰʠʡʜʵʭʵʜ ʪʦʭʠʨʦʤʞʪʦʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳʥ 
ʪװʣʰʥʠʡ ʵʣʝʤʝʥʪ (MFC) ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ ʙװʭʠʡ ʣ 
ʫʣʩ װʥʜʵʩʪʥװװʜ ʪʫʨʰʠʞ ʩʫʜʘʣʛʘʘ, ʰʠʥʞʠʣʛʵʵ ʭʠʡʞ 
ʙʘʡʥʘ. ʊʠʡʤʵʵʩ ʄʦʥʛʦʣ ʫʣʩ ʯ ʛʵʩʵʥ ʜʵʣʭʠʡʪʵʡ ʭᴇʣ 
ʥʠʡʣװװʣʵʥ ʟʵʨʵʛʮʵʥ ʫʛ ʪʝʭʥʦʣʦʛʠʡʛ ʩʫʜʘʣʞ 
ʭᴇʛʞװװʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʄʠʢʨʦʦʨʛʘʥʠʟʤʳʥ 
ʪװʣʰʥʠʡ ʵʣʝʤʝʥʪ (MFC) ʙʫʶʫ ʙʠʦʵʣʝʢʪʨʦʭʠʤʠʡʥ 
ʩʠʩʪʝʤʠʡʛ ʘʰʠʛʣʘʥ ʫʩʥʘʘʩ ʭװʥʜ ʤʝʪʘʣʣʳʛ 
ʟʘʡʣʫʫʣʘʭʘʜ ʪʦʭʠʨʦʤʞʪʦʡ ʯʫʭʘʣ ʥᴇʣᴇᴇ װʟװװʣʵʛʯ 
ʤʠʟʢʨʦʦʨʛʘʥʠʟʤʳʛ ʛʘʨʛʘʥ ʘʚʘʭʘʜ ʫʛ ʩʫʜʘʣʛʘʘʥʳ װʨ 
ʜװʥ ʦʨʰʠʥʦ. 

 ɹʠʦʵʣʝʢʪʨʦʭʠʤʠʡʥ ʧʨʦʮʝʩʩʪ ʘʰʠʛʣʘʭ ʦʨʛʘʥʠʢ 
ʭʘʪʫʫ ʭʘʷʛʜʣʘʘʩ ʙʘʢʪʝʨʠ ᴇʩʛᴇʚᴇʨʣᴇʞ, ᴇʩʛᴇʚʨᴇᴇʩ 
10ʤʣ-ʠʡʛ ʪʘʩʣʘʥ ʘʚʘʭ, ʰʠʥʛʵʥ ʪʵʞʵʵʣʠʡʥ ʦʨʯʠʥʜ 
ʰʠʣʞװװʣʵʭ ʟʘʤʘʘʨ ʜʘʚʪʘʥ ᴇʩʛᴇʚᴇʨʣᴇʩʥʠʡ ʜʘʨʘʘ 
ʭʘʪʫʫ ʪʵʞʵʵʣʠʡʥ ʦʨʯʠʥ ʜʵʵʨ ʩʫʫʣʛʘʞ ʮʵʚʵʨ 
ᴇʩʛᴇʚʨʠʡʛ ʘʤʞʠʣʪʪʘʡ ʛʘʨʛʘʞ ʘʚʩʘʥ. 

 ʄʠʢʨʦʦʨʛʘʥʠʟʤʳʥ ʢʦʣʦʥʠʡʥ ʙʘ ʵʩʠʡʥ ʛʘʜʘʘʜ 
ʙװʪʮʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ ʪʫʨʰʠʣʪʳʥ װʨ ʜװʥʛʵʵʩ װʟʚʵʣ 
ʐʝʚʘʥʝʣʣʘ ʙʦʣʦʥ ɻʝʦʙʘʢʪʝʨ ʤʘʘʥʴ ʛʨʘʤʤ ʩᴇʨᴇʛ 
ʫʯʠʨ ɿ-1 ʙʦʣʦʥ ɸ-1 ʮʵʚʵʨ ᴇʩʛᴇʚᴇʨ ʤʘʘʥʴ ʤᴇʥ ʙʘʡʭ 
ᴇʥʜᴇʨ ʤʘʛʘʜʣʘʣʪʘʡ ʛʵʞ װʨ ʜװʥʛʵʵʩ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. 
ʊװװʥʯʣʵʥ ʧʦʣʠʤʝʨʳʥ ʛʠʥʞʠʥ ʫʨʚʘʣ (PCR) 
ʰʠʥʞʠʣʛʵʵʥʜ ʮʵʚʵʨ ᴇʩʛᴇʚʨװװʜʵʵ 
ʪʦʜʦʨʭʦʡʣʫʫʣʘʭʘʘʨ ᴇʛʩᴇʥ. ʄʘʥʘʡ ʩʫʜʘʣʛʘʘ ʥʴ 
ʙʠʦʵʣʝʢʪʨʦʭʠʤʠʡʥ ʩʠʩʪʝʤʜ ʘʰʠʛʣʘʭʘʜ 
ʪʦʭʠʨʦʤʞʪʦʡ, װʨ ʘʰʠʛʪʘʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʫʫʜʳʛ 
ᴇʩʛᴇʚᴇʨʣᴇʥ ʮʘʘʰʣʘʘʜ ʭװʥʜ ʤʝʪʘʣʣʫʫʜʳʛ 
ʟʘʡʣʫʫʣʘʭʘʜ ʘʥʭʘʘʨʘʥ ʘʞʠʣʣʘʞ ʙʘʡʥʘ. 
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ʍʫʨʘʘʥʛʫʡ-ϹʥϺϺʜʨʠʡʥ ʙʠʜʥʠʡ ʦʨʰʠʥ ʙʫʡ ʜʵʣʭʠʡ ʝʨʪϺʥʮϺʜ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ ʥʴ ʘʩʘʨ ʪʦʤ ϮϮʨʵʛ ʛϮʡʮʵʪʛʵʞ 

ʙʘʡʥʘ. ʄʦʥʛʦʣ ʦʨʥʳ ʪϺʩʚʠʡʥ 80%-ʠʡʛ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ ʜʘʥʛʘʘʨʘʘ ʙϮʨʜϮϮʣʞ ʙʘʡʛʘʘ ʙϺʛϺϺʜ ʫʫʣ ʫʫʨʭʘʡʛ 

ʭϺʜϺʣʛϺʛʯ ʛʦʣ ʭϮʯʠʥ ʟϮʡʣ ʥʴ ʤʘʰʠʥ ʪʦʥʦʛ ʪϺʭϺϺʨϺʤʞ ʶʤ. ʍϺʜϺʣʛϮϮʨʠʡʥ ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʛ ʜʵʤʞʠʞ 

ʥʵʛ ʭϺʜϺʣʛϮϮʨʪ ʦʡʨʦʣʮʦʦʛʦʦʨ  ʪʦʤ ʞʠʞʠʛ ʥʠʡʣʩʵʥ 10 ʥʵʨ ʪϺʨʣʠʡʥ ʞʠʡʨʵʛ ʦʨʜʦʛ. ʕʥʵʭϮϮ ʞʠʡʨʛʠʡʛ ʙʠʜ 

ʜʦʪʦʦʜʜʦʦ Ϯʡʣʜʚʵʨʣʵʩʥʵʵʨ ʠʤʧʦʨʪʦʦʨ ʦʨʞ ʠʨʞ ʙʫʡ ʞʠʡʨʛʠʡʥ ʪʦʦ ʭʵʤʞʵʵʛ ʙʫʫʨʫʫʣʘʭ ʜʦʪʦʦʜʳʥ 

Ϯʡʣʜʚʵʨʣɻ ʣʠʡʛ ʜʵʤʞʠʭ ʘʞʠʣʣʘʭ ʟʦʨʠʣʛʦʪʦʡ. ʀʡʤʜ ʄʦʥʛʦʣ ʫʣʩʘʜ ʞʠʡʨʵʛ Ϯʡʣʜʚʵʨʣʵʭ ʪʦʥʦʛ ʪϺʭϺϺʨϺʤʞ 

ʙʘʡʜʘʛʛϮʡ ʙϺʛϺϺʜ ʘʥʭʜʘʛʯ ʪϮϮʭʠʡ ʵʜʠʡʛ Ϯʡʣʜʚʵʨʣʵʭ ʶʤ. 

ʊϮʣʭϮϮʨ Ϯʛ: Ϯʡʣʜʚʵʨʣʵʣ, ʠʤʧʦʨʪ, ʯʘʥʘʨ, ʫʷʥ ʭʘʪʘʥ

I.  ʋɼʀʈʊɻɸʃ 

ʄʦʥʛʦʣ ʋʣʩ ʠʤʧʦʨʪʣʦʛʯ ʙʫʩ װʡʣʜʚʵʨʣʵʛʯ ʦʨʦʥ 
ʙʦʣʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʪʘʣʘʘʨ ʋʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʪ 
CNC ʪᴇʭᴇᴇʨᴇʤʞᴇᴇʨ ʘʰʠʛʣʘʥ ʭʠʡʩʵʥ ʪᴇʭᴇᴇʨᴇʤʞ 
ʙʦʣʦʥ ʩʵʣʙʵʛ ʭʵʨʵʛʩʣʵʵʨ ʙʠʜ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʪʘʘ 
ʭʘʥʛʘʭ ʟʦʨʠʣʛʦʪʦʡ ʞʠʡʨʵʛ װʡʣʜʚʵʨʣʵʭ CNC 
ʟװʩʵʛʯ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ ʟʦʭʠʦʥ ʙװʪʵʵʭ ʥɹ  ʙʠʜʥʠʡ 
ʛʦʣ ʟʦʨʠʣʛʦ ʶʤ. ʕʥʵʭװװ ʟʦʨʠʣʛʳʛ ʙʠʝʣװװʣʵʭʠʡʥ 
ʪʫʣʜ ʜʘʨʘʘʭ ʟʦʨʠʣʪʳʛ ʜʵʚʰװװʣʵʥ ʪʘʚʴʩʘʥ. װתʥʜ: 

¶ ʀʤʧʦʨʪʳʥ ʙʘʨʘʘʛ ʦʨʣʫʫʣʘʭ ʙװʪʵʵʛʜʵʭװװʥ 
ʜʦʪʦʦʜʜʦʦ װʡʣʜʚʵʨʣʵʭ, ʙʦʨʣʫʫʣʘʭ. 

ɸʥʭʥʳ ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʥʴ ʙװʨʵʥ ʛʘʨ ʘʨʛʘʘʨ 
ʭʠʡʛʜʩʵʥ ʙᴇʛᴇᴇʜ ʙʘʛʘ ʙʘʛʘʘʨ ʙʦʣʦʚʩʨʦʥʛʫʡ ʙʦʣʩʦʥ 
ʷʥʟ ʙװʨʠʡʥ ʵʥʛʠʡʥ ʙʘʛʘʞ ʭʵʨʵʛʩʣʠʡʛ ʘʰʠʛʣʘʩʘʥ. 
ʕʥʵ ʥʴ ʵʜ ʘʥʛʠ װʡʣʜʚʵʨʣʵʭʵʜ ʠʣװװ ʫʨʪ ʭʫʛʘʮʘʘ 
ʰʘʘʨʜʘʛʜʘʭ, ᴇʥʜᴇʨ ᴇʨʪᴇʛʪʵʡ, ʘʰʛʠʡʥ ʭʵʤʞʵʵ ʙʘʛʘ 
ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʦʣʞ ʘʚʩʘʥ ʯʘʥʘʨ, ʥʘʨʠʡʚʯʣʘʣ ʥʴ 
 ʭ ʵʜ ʘʥʛʠʫʜʘʜ ʥʵʛ ʪᴇʨʣʠʡʥ ʙʠʰװʡʣʜʚʵʨʣʵʩʵʥ ʙװ
ʙʘʡʩʘʥ ʛʵʩʵʥ װʛ ʶʤ. ɸʅʋ-ʜ ʪʦʦʥ ʫʜʠʨʜʣʘʛʳʥ 
ʤʘʰʠʥʫʫʜ ʙװʪʵʵʛʜʵʞ ʵʭʵʣʩʵʥ. ʊʫʭʘʡʥ װʝʜ ʠʥʞʝʥʝʨ 
ʙʘʡʩʘʥ ɾʦʥ ʊ.ʇʘʨʩʦʥʩ ʪʵʵʨʵʤʜʵʭ ʤʘʰʠʥʳʛ 
ʦʜʦʦʛʠʡʥ ʩʘʥʘʭ ʦʡ, ʧʨʦʛʨʘʤʤ ʭʘʥʛʘʤʞʠʡʥ ʘʥʭʜʘʛʯ 
ʙʦʣʩʦʥ ʮʦʦʣʙʦʨʪʦʡ ʢʘʨʪʫʫʜʳʥ ʦʨʦʣʪʦʦʨ ʫʜʠʨʜʘʞ 
ʙʦʣʦʭʫʡʮʘʘʨ ᴇᴇʨʯʣᴇʭ ʙʘʡʩʘʥ. ʀʡʤ ʙʘʡʜʣʘʘʨ 
ʤʘʰʠʥʫʫʜ ʵʜ ʘʥʛʠʫʜʳʛ ʙʦʣʦʚʩʨʫʫʣʘʭʳʥ ʪʫʣʜ ʷʛ 
ʷʤʘʨ ʭᴇʜᴇʣʛᴇᴇʥ ʭʠʡʭ ʸʩʪʦʡ ʪʘʣʘʘʨ ʤʵʜʵʵʣʵʣ ʦʣʞ 
ʘʚʩʘʥ ʙᴇʛᴇᴇʜ ʭᴇʰװװʨʵʛ, ʞʦʣʦʦʥʳ ʭװʨʜ ʛʵʭ ʤʵʪʠʡʛ 
ʠʜʵʚʭʞװװʣʵʭʵʜ ʭװʥʠʡ ʦʨʦʣʮʦʦ ʪʠʡʤ ʯ ʠʭ 
ʰʘʘʨʜʣʘʛʘʛװʡ ʙʘʡʚ. ʇʘʨʩʦʥʩ ʤʘʰʠʥʫʫʜʳʥ ʥʵʛ 
ʙʦʣʥʦ ᴇʥᴇᴇʛʠʡʥ CNC ʤʘʰʠʥʫʫʜʳʥ ᴇʤʥᴇʭ ʦʨʯʠʥ 
 ʝʠʡʥ. ɻʵʭʜʵʵ ʵʥʵ ʥʴ ʚʘʘʢʫʤ ʭʘʚʭʣʘʛʳʛ ʘʰʠʛʣʘʜʘʛװ
ʵʣʝʢʪʨʦʥ ʘʥʘʣʦʛ ʭʷʥʘʣʪʳʥ ʩʠʩʪʝʤʪʵʡ ʤʘʰ ʵʥʛʠʡʥ 
ʪʵʵʨʵʤʜʵʭ ʤʘʰʠʥ ʭʵʚʵʵʨ ʙʘʡʚ. ʕʜʛʵʵʨ ʩʠʩʪʝʤװװʜ ʥʴ 
ʭʘʪʫʫ ʪᴇʣᴇʚʪ ʙʦʣʦʥ ʜʠʞʠʪʘʣ ʵʣʝʢʪʨʦʥʠʢʠʡʥ 
ʙʦʣʦʚʩʦʨʯ ʛװʡʮʩʵʥʵʵʨ ʠʣװװ ʘʣʜʘʨʪʘʡ ʙʦʣʞ, 
ʜʵʚʰʠʣʪʵʪ ʙʦʣʩʦʥ. ɼʘʨʘʘ ʥʴ CNC ʤʘʰʠʥʫʫʜ ʥʴ 
ʠʣװװ ʫʭʘʘʣʘʛ, ʧʨʦʛʨʘʤʤʯʣʘʛʜʩʘʥ ʩʠʩʪʝʤװװʜʪʵʡ 
ʙʦʣʞ, ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʥ ʫʪʛʳʛ ʭװʩʩʵʥʵʵʨʵʵ ᴇᴇʨʯʣᴇʭ 
ʙʦʣʦʤʞʪʦʡ ʙʦʣʩʦʥ. ᴆʥᴇᴇʜʨʠʡʥ ʙʠʜʥʠʡ ʤʵʜʵʭ CNC 
ʤʘʰʠʥʫʫʜ ʢʦʤʧʴʶʪʝʨʥr ʪʫʰʘʘʣʘʘʨ ʘʞʠʣʣʘʭ 
ʙʦʣʥʦ. ʕʥʵʭװװ ʙʫʩʘʜ ʛʘʡʭʘʣʪʘʡ װʡʣ ʷʚʜʣʳʥ ʘʯʘʘʨ 
ʧʨʦʛʨʘʤʤ ʭʘʥʛʘʤʞʘʘʩ ʙװʭ װʡʣ ʷʚʮʳʛ ʠʣװװ 
ʦʡʣʛʦʤʞʪʦʡʛʦʦʨ ʭʷʥʘʭ, ʭװʩʩʵʥ װʝʜʵʵ ʘʰʠʛʣʘʭ ᴇᴇʨ 
ᴇᴇʨ ʧʨʦʛʨʘʤʤʫʫʜʳʛ ʧʨʦʛʨʘʤʤʯʣʘʭ, 

ʧʘʨʘʤʝʪʨװװʜʠʡʛ ʭʫʨʜʘʥ ᴇᴇʨʯʣᴇʭ ʛʵʭ ʤʵʪ 
ʙʦʣʦʤʞʪʦʡ ʙʦʣʩʦʥ.  

CNC ʤʘʰʠʥ ʛʵʞ ʶʫ ʚʵ?  

 CNC-ʄʘʰʠʥ (ʘʥʛ. Computrized numerical 
control) ʛʵʜʵʛ ʥʴ ʦʨʯʠʥ װʝʠʡʥ ʫʜʠʨʜʣʘʛʳʥ 
ʪʝʭʥʠʢʠʡʥ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʥʘʨʠʡʥ ʪᴇʚᴇʛʪʵʡ 
ʭʵʣʙʵʨʪʵʡ ʙʵʣʜʮʠʡʛ ʤʘʰ ᴇʥʜᴇʨ ʥʘʨʠʡʚʯʣʘʣʪʘʡʛʘʘʨ 
ʘʚʪʦʤʘʪʘʘʨ װʡʣʜʚʵʨʣʵʭ ʯʘʜʚʘʨʪʘʡ ʩʫʫʨʴ ʤʘʰʠʥʳʛ 
ʭʵʣʥʵ. ɻʘʨ ʪʦʭʠʨʫʫʣʛʘ ʙװʭʠʡ ʤʝʭʘʥʠʢ 
ʫʜʠʨʜʣʘʛʘʪʘʡ ʩʫʫʨʴ ʤʘʰʠʥʘʘʩ ʭʫʨʜ ʙʦʣʦʥ 
ʥʘʨʠʡʚʯʣʘʣʘʘʨ ʭʘʤʘʘʛװʡ ʠʣװװ. 

 CAM-ʩʠʩʪʝʤ ʥʴ, CAD-ʧʨʦʛʨʘʤʤʘʘʩ ʤʵʜʵʵʣʵʣ 
(CAD-ʧʨʦʛʨʘʤʤʘʘʨ ʟʫʨʩʘʥ ʪʝʭʥʠʢʠʡʥ ʟʫʨʛʠʡʥ 
ʤʵʜʵʵʣʵʣ) ʭװʣʵʵʥ ʘʚʯ ʪװװʥʵʵ ʪʦʜʦʨxʦʡ ʭװʯʠʥ 
ʟװʡʣװװʜ ʙʦʣʦʭ ʙʘʛʘʞ ʭʵʨʵʛʩʣʠʡʥ ʛʝʦʤʝʪʨ, 
ʵʨʛʵʣʪʠʡʥ ʪʦʦ, ʜʘʚʰʠʭ ʭᴇʜᴇʣʛᴇᴇʥʠʡ ʭʫʨʜʳʛ 
ʭʘʨʛʘʣʟʘʥ, ʧʦʩʪʧʨʦʮʝʩʩʦʨʳʥ (ʭᴇʨʚװװʣʵʛʯ 
ʧʨʦʮʝʩʩʦʨ) ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ CNC-ʧʨʦʛʨʘʤʤ ʙʦʣʛʦʥ 
ʭᴇʨʚװװʣʵʥ ʭʵʨʵʛʣʵʭ ʙʦʣʦʤʞʪʦʡ ʶʤ. ɻʘʨʘʘʨ 
ʫʜʠʨʜʣʘʛʳʥ ʩʘʤʙʘʨʪ ʤʵʜʵʵʣʵʣ ʦʨʫʫʣʘʭʘʘʩ ʛʘʜʥʘ 
ʙʘʩ ᴇᴇʨ ʥʵʛ ʵʥʵ ʪᴇʨʣʠʡʥ ʘʨʛʘ ʙʦʣʦʭ Teach-In ʭʵʤʵʵʭ 
ʘʨʛʘ ʙʘʡʜʘʛ ʙʘ װװʥʠʡʛ װʡʣʜʚʵʨʠʡʥ ʧʨʦʛʨʘʤʤʯʣʘʣ 
ʛʵʞ ʥʵʨʣʵʜʵʛ. ʕʥʵ ʪᴇʨʣʠʡʥ CNC-ʤʘʰʠʥ ʥʴ ʩʫʫʨʴ 
ʤʘʰʠʥ ʜʵʵʨʵʵ ᴇʛᴇʛʜʣʠʡʥ ʩʘʤʙʘʨʪ ʜװʨʩʠʡʥ ʛʝʦʤʝʪʨ 
ʟʫʨʘʛ ʦʨʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙᴇʛᴇᴇʜ ʪװװʥʠʡ ʜʘʛʫʫ 
CNC-ʧʨʦʛʨʘʤʤ ʙʦʣʛʦʥ ʭᴇʨʚװװʣʥʵ. 

ʏʠʛʣװװʣʵʛʯ ʥʴ ʤʦʜ, ʭᴇᴇʩ, ʯʫʣʫʫ, ʭʫʚʘʥʮʘʨ, ʛʫʫʣʴ, 
ʭᴇʥʛᴇʥ ʮʘʛʘʘʥ, ʟʵʩʠʡʛ ʦʛʪʣʦʭ, ʪʵʵʨʵʤʜʵʭ 
ʟʦʨʠʫʣʘʣʪʪʘʡ ʢʦʤʧʴʶʪʝʨʥr ʪʦʦʥ ʫʜʠʨʜʣʘʛʘʪʘʡ 
ʘʚʪʦʤʘʪ ʮʘʭʠʣʛʘʘʥ ʭʵʨʵʛʩʵʣ ʶʤ. ɿʦʭʠʦʥ ʙװʪʵʵʛʜʩʵʥ 
ʙʦʣʦʥ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪʳʥ ʬʘʡʣʳʥ ʤʵʜʵʵʣʣʠʡʛ 
ʢʦʤʧʴʶʪʝʨʵʩɻ ʜʘʤʞʫʫʣʘʥ CNC ʭʷʥʘʛʯ ʨʫʫ 
ʜʘʤʞʫʫʣʜʘʛ ʙᴇʛᴇᴇʜ ʭʷʥʘʛʯ ʥʴ X, Y, Z 
ʪʵʥʭʣʵʛװװʜʠʡʛ ʞʦʣʦʦʜʦʭʳʥ ʪʫʣʜ 2D, 2.5D ʭʠʡʭ 
ʯʠʛʣװװʣʵʛʯʠʡʥ ʙʠʪװװʜʪʵʡ ʘʞʠʣʣʘʭʳʥ ʪʫʣʜ 
ʤʵʜʵʵʣʣʠʡʛ ʤʘʰʠʥʜ ʫʥʰʠʛʜʘʭ G-ʢʦʜ ʙʦʣʛʦʥ 
ʭʫʚʠʨʛʘʜʘʛ. 

I.I. CNC ʤʘʰʠʥʳ ʜʘʚʫʫ ʙʦʣʦʥ ʩʫʣ ʪʘʣ 

CNC -ʠʡʥ ʜʘʚʫʫ ʙʘ ʩʫʣ ʪʘʣʫʫʜ: 

ɸʣʠʚʘʘ ʩʠʩʪʝʤʠʡʥ ʥʵʛʵʥ ʘʜʠʣ ʪʦʦʥ ʭʷʥʘʣʪʳʥ 
ʤʘʰʠʥʫʫʜ ʪʵʜ ᴇᴇʨʩʜʠʡʥ ʜʘʚʫʫ ʙʦʣʦʥ ʩʫʣ 
ʪʘʣʫʫʜʪʘʡ. ʄʵʜʵʵʞʠʡʥ ʭʵʨʵʛ, ʪװװʥʠʡ ʜʘʚʫʫ ʪʘʣ ʥʴ 
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ʜʘʚʫʫ ʪʘʣʪʘʡ ʙᴇʛᴇᴇʜ ʠʭʵʥʭ ʪʦʭʠʦʣʜʦʣʜ ʩʫʣ ʪʘʣʳʛ 
 ʣ ʭʘʨʛʘʣʟʘʥ ʵʥʵ ʪᴇʨʣʠʡʥ ʤʘʰʠʥʳʛ ʘʰʠʛʣʘʭ ʥʴװ
ʟװʡʪʵʡ ʶʤ. 

 ʡʣʯʠʣʞ ʙʘʡʥʘ ʜʘʚʫʫ ʪʘʣʫʫʜ CNC ʤʘʰʠʥʫʫʜʳʥת
ʭʫʚʴʜ ʜʘʨʘʘʭ ʟװʡʣʠʡʛ ʪʵʤʜʵʛʣʵʭ ʥʴ ʟװʡʪʵʡ. 

¶ ɸʚʪʦʤʘʪʞʫʫʣʘʣʪ ʥʴ ʭװʥʠʡ ʭװʯʠʥ 
ʯʘʨʤʘʡʣʪʛװʡʛʵʵʨ װʡʣʜʚʵʨʣʵʣʠʡʥ װʡʣ 
ʷʚʮʳʛ ʭʷʥʘʭ, ʷʚʫʫʣʘʭ ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʜʦʛ. 

¶ ɹװʪʵʵʤʞ, ʭʫʨʜʳʛ ʥʵʤʵʛʜװװʣʵʭ. ʕʥʵ ʥʴ 
ʟʘʨʜʣʳʛ ʙʫʫʨʫʫʣʞ, ʢʦʤʧʘʥʠʡʥ ʘʰʛʠʡʛ 
ʥʵʤʵʛʜװװʣʵʭ ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʜʦʛ. 

¶ ʕʥʵ ʥʴ ʙװʭ ʪᴇʨʣʠʡʥ ʵʜ ʘʥʛʠ װʡʣʜʚʵʨʣʵʭ, 
ʟʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ ʪװװʭʠʡ ʵʜʵʵʩ ʵʮʩʠʡʥ 
ʙװʪʵʵʛʜʵʭװװʥ ʭװʨʪʵʣʭ ʦʣʦʥ ʧʨʦʮʝʩʩʳʛ 
ʷʚʫʫʣʘʭ ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʜʦʛ. 

¶ ʊʵʜʛʵʵʨʠʡʛ ʤʘʰ ʥʘʨʠʡʚʯʣʘʣʪʘʡʛʘʘʨ 
ʭʷʣʙʘʨʭʘʥ ʧʨʦʛʨʘʤʤʯʠʣʩʘʥ ʙʦʣʥʦ. ʕʥʵ ʥʴ 
ʵʜ ʘʥʛʠʫʜʳʥ ʯʘʥʘʨʳʛ ʩʘʡʞʨʫʫʣʞ, 
ʛʵʤʪʵʣʪʵʡ ʭʵʩʛװװʜʠʡʥ ʟʘʨʜʣʳʛ 
ʙʫʫʨʫʫʣʜʘʛ. 

¶ ʇʨʦʛʨʘʤʤʯʣʘʛʜʘʭ ʯʘʜʚʘʨʪʘʡ ʪʫʣ ʪʵʜ ʤʘʰ 
ʩʘʡʥ ʜʘʩʘʥ ʟʦʭʠʮʦʭ ʯʘʜʚʘʨʪʘʡ ʙʘʡʜʘʛ. 

¶ ʊʵʜʥʠʡʛ ʘʞʠʣʪʥʫʫʜ ʘʞʠʣʣʫʫʣʜʘʛʛװʡ ʪʫʣ 
ʙʘʛʘʞ ʭʵʨʵʛʩʣʠʡʛ ʟʦʭʠʩʛװʡ ʘʰʠʛʣʘʩʥʘʘʩ 
ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵʥʠʡ ʟʘʨʜʘʣ ʙʫʫʨʜʘʛ. 

ʕʜʛʵʵʨ ʙװʭ ʜʘʚʫʫ ʪʘʣʳʛ ʭʘʤʪʘʜ ʥʴ ʞʠʥʣʵʭ ʸʩʪʦʡ 
ʪװװʥʠʡ ʩʫʣ ʪʘʣʫʫʜ: 

¶ ʐʘʘʨʜʣʘʛʘʪʘʡ ʘʞʠʣʣʘʭ ʭװʯʠʡʛ ʙʫʫʨʫʫʣʘʭ 
(ʘʞʠʣʛװʡʜʣʠʡʥ װװʜʥʵʵʩ). 

¶ ʕʜʛʵʵʨ ʤʘʰʠʥʫʫʜʳʥ ʘʥʭʥʳ ᴇʨʪᴇʛ ᴇʥʜᴇʨ. 

 

¶ ʄʵʨʛʵʞʠʣ. ʕʜʛʵʵʨ ʤʘʰʠʥʫʫʜʳʥ ʟʘʨʠʤ ʥʴ 
ʪʵʵʨʵʤʜʵʭ, ᴇʨᴇʤʜᴇʭ, ʛʘʛʥʘʭ ʛʵʭ ʤʵʪ ʘʞʠʣʜ 
ʛʦʣ ʘʥʭʘʘʨʣʘʘ ʭʘʥʜʫʫʣʜʘʛ. ʐʘʘʨʜʣʘʛʘʪʘʡ 
ʙʦʣ ʦʧʝʨʘʪʦʨ ʵʜʛʵʵʨ ʭʵʜ ʭʵʜʵʥ ʘʞʣʳʛ ʭʠʡʞ 
ʯʘʜʥʘ. ɻʵʩʵʥ ʭʵʜʠʡ ʯ ʦʨʯʠʥ װʝʠʡʥ 
ʙʦʣʦʚʩʨʫʫʣʘʭ ʪᴇʚװװʜ ʟᴇʚʭᴇʥ ʥʵʛ ʙʘʛʘʞ 
ʘʰʠʛʣʘʜʘʛ ʪᴇʜʠʡʛװʡ ʦʣʦʥ ʷʥʟʳʥ ʬʫʥʢʮʠʡʛ 
ʛװʡʮʵʪʛʵʭʠʡʥ ʪʫʣʜ ʘʚʪʦʤʘʪʘʘʨ ʩʦʣʠʛʜʜʦʛ 
100 ʭװʨʪʵʣ ʙʘʛʘʞ ʭʵʨʵʛʩʵʣʪʵʡ ʙʘʡʞ ʙʦʣʥʦ. 

I.2. CNC ʄɸʐʀʅʓ ʊᴆʈᴆʃ, ʉʋɼɸʃɻɸɸ 

1.2.1. ʄʝʪʘʣʣ ʭʠʡʭ CNC ʤʘʰʠʥ 

ʄʝʪʘʣʣʜ ʟʦʨʠʫʣʩʘʥ CNC ʤʘʰʠʥ ʙʦʣ ʤʘʪʝʨʠʘʣ, 
ʪʵʜʛʵʵʨʠʡʥ ʭʘʡʣʰʪʘʡ ʘʞʠʣʣʘʭ ʙʘʛʘʞ ʭʵʨʵʛʩʵʣ ʶʤ. 
ʄʘʰʠʥʳ ʘʞʠʣʣʘʭ ʙʦʣʦʤʞʪʦʡ ʤʝʪʘʣʣ ʤʘʪʝʨʠʘʣʳʥ 
ʭʵʤʞʵʵ ʥʴ ʪװװʥʠʡ ʘʞʠʣʣʘʭ ʙʦʣʦʤʞʪʦʡ ʟʘʛʚʘʨ 
ʙʦʣʦʥ ʙʘʛʘʞ ʭʵʨʵʛʩʣʵʵʩ ʭʘʤʘʘʨʥʘ. ɻʵʭʜʵʵ ʵʜʛʵʵʨ ʥʴ 
ʠʭʵʚʯʣʵʥ ʤʝʭʘʥʠʢ ʰʠʥʞ ʯʘʥʘʨʘʘʨʘʘ ʙװʭ ʪᴇʨʣʠʡʥ 
ʵʜ ʘʥʛʠ װʡʣʜʚʵʨʣʵʭʵʜ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʛʜʜʵʛ ʤʘʪʝʨʠʘʣ 
ʶʤ. CNC ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʪʦʭʠʨʦʤʞʪʦʡ ʤʝʪʘʣʣ ʙʘ 
ʤʝʪʘʣʣ ʭʘʡʣʰ ʥʴ ʭװʯ ʯʘʜʘʣ, ʫʷʥ ʭʘʪʘʥ ʙʘʡʜʘʣ, 
ʭʘʪʫʫʣʘʛ ʛʵʭ ʤʵʪ ʪʦʜʦʨʭʦʡ ʤʝʭʘʥʠʢ ʰʠʥʞ ʯʘʥʘʨʪʘʡ 
ʙʘʡʭ ʸʩʪʦʡ. 

ᴆʥʜᴇʨ ʭʵʨʵʛʣʵʛʜʜʵʛ ʤʝʪʘʣʣʫʫʜ CNC  ʤʘʰʠʥʳ 
ʭʫʚʴʜ: 

ʍᴇʥʛᴇʥ ʮʘʛʘʘʥ: ʕʥʵ ʥʴ CNC ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ 
ʥʵʣʵʵʜ ʘʰʠʛʪʘʡ ʤʝʪʘʣʣ ʶʤ. ʕʥʵ ʥʴ ʭᴇʥʛᴇʥ, 
ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʭʷʣʙʘʨ, ʙʘʪ ʙᴇʭ ʙᴇʛᴇᴇʜ ʮʦʥʭ, 
ʭʘʘʣʛʘ, ʪʵʵʚʨʠʡʥ ʭʵʨʵʛʩʣʠʡʥ ʙװʪʵʮ, ʜʫʣʘʘʥ 
ʰʠʥʛʵʵʛʯ ʛʵʭ ʤʵʪ ʦʣʦʥ ʪᴇʨʣʠʡʥ ʭʵʨʵʛʣʵʵʥʜ 
ʘh ʠʛʣʘʞ ʙʦʣʥʦ. 

ɸʢʝʨʦ ʫʫʩʜʘʛʛװʡ: װװʥʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʭʷʣʙʘʨ 
ʙʠʰ ʙʦʣʦʚʯ ʭʷʤʜ ᴇʨʪᴇʛ, ʵʩʵʨʛװװʮʵʣ, ʭʷʟʛʘʘʨʛװʡ 
ʭʵʨʵʛʣʵʵ ʟʵʨʵʛ ʛʘʡʭʘʣʪʘʡ ʰʠʥʞ ʯʘʥʘʨʫʫʜʳʛ 
ʭʦʩʣʫʫʣʩʘʥ. ʍʵʨʵʚ ʙʠʜ ʵʨʛʵʥ ʪʦʡʨʥʦʦ ʭʘʨʚʘʣ ʙʠʜ 
ʛʘʥʛʘʘʨ ʭװʨʵʵʣʵʛʜʩʵʥ ʙʘʡʭ ʥʴ ʛʘʨʮʘʘʛװʡ. 

1.1-ʨ ʟʫʨʘʛ: ʄʝʪʘʣʣ ʜʵʵʨ ʘʞʠʣʣʘʭ CNC ʤʘʰʠʥ

¶ ɸʢʝʨʦ: ʕʥʵʭװװ ʪᴇʤᴇʨ ʥװװʨʩʪᴇʨᴇʛʯʠʡʥ 
ʭʘʡʣʰ ʥʴ ʟʵʚʵʨʜʵʛʛװʡ ʛʘʥʛʘʘʩ ʯ ʭʘʤʘʘʛװʡ 
ʭʷʤʜ ʶʤ. ʕʥʵ ʥʴ ʠʞʠʣ ʟʵʚʨʵʣʪʵʜ ʪʵʩʚʵʨʪʵʡ 
ʙʠʰ ʙʦʣʦʚʯ ʙʫʩʘʜ ʪʘʣʘʘʨʘʘ ʠʞʠʣ ʪᴇʩʪʵʡ 
ʰʠʥʞ ʯʘʥʘʨʪʘʡ ʙʘʡʜʘʛ. 

¶ ʊʠʪʘʥ: ʵʥʵ ʥʴ ʤʘʰ װʥʵʪʵʡ ʤʝʪʘʣʣ ʙʦʣʦʚʯ 
ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʘʣʪ ʙʘʛʘʪʘʡ, ᴇʥʜᴇʨ 
ʵʩʵʨʛװװʮʵʣʪʵʡ, ʭᴇʥʛᴇʥ ʟʵʨʵʛ ʤʘʰ ʩʘʡʥ 
ʰʠʥʞ ʯʘʥʘʨʪʘʡ, ʛʵʭʜʵʵ ᴇʤʥᴇʭ ʰʠʛʵʵ 
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ʭʷʣʙʘʨ ʘʨʛʘʘʨ ʙʦʣʦʚʩʨʫʫʣʘʭ ʙʦʣʦʤʞʠʡʛ 
ʦʣʛʦʜʦʛʛװʡ. 

¶ ɿʵʩ: ʵʥʵ ʥʴ ʤʘʰ ʩʘʡʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʭ 
ʙʦʣʦʤʞʪʦʡ ʤʝʪʘʣʣ ʙʦʣʦʚʯ ᴇʥʜᴇʨ ᴇʨʪᴇʛʪʵʡ. 
ʊװװʥʠʡ ʰʠʥʞ ʯʘʥʘʨʫʫʜ ʥʴ ʮʘʭʠʣʛʘʘʥ, 
ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʘʛʯ ʙᴇʛᴇᴇʜ ʮʘʭʠʣʛʘʘʥ, 
ʵʣʝʢʪʨʦʥʠʢʠʡʥ ʙʦʣʦʥ ʜʫʣʘʘʥʳ 
 .ʜʵʜ ʛʘʡʭʘʤʰʠʛʪʘʡ ʙʦʣʛʦʜʦʛװװʡʣʜʚʵʨװ

¶ ʄʘʛʥʠ: ʄʝʭʘʥʠʢ ʰʠʥʞ ʯʘʥʘʨʘʘʨʘʘ ʵʥʵ ʥʴ 
ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʭʘʤʛʠʡʥ ʭʷʣʙʘʨ 
ʤʝʪʘʣʣʫʫʜʳʥ ʥʵʛ ʶʤ. ʕʥʵ ʥʴ ʤᴇʥ ᴇʥʜᴇʨ 
ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʘʣʪʪʘʡ, ʭᴇʥʛᴇʥ ʞʠʥʪʵʡ 
(ʭᴇʥʛᴇʥ ʮʘʛʘʘʥʘʘʩ 35% ʭᴇʥʛᴇʥ) ʙᴇʛᴇᴇʜ ʵʥʵ 
ʥʴ ʘʚʪʦʤʘʰʠʥ ʙʦʣʦʥ ʩʘʥʩʨʳʥ ʵʜ ʘʥʛʠʫʜʘʜ 
ʤʘʰ ʪʦʭʠʨʦʤʞʪʦʡ. ʍʘʤʛʠʡʥ ʪʦʤ 
ʜʫʪʘʛʜʘʣʪʘʡ ʪʘʣ ʥʴ ʰʘʪʘʤʭʘʡ ʤʝʪʘʣʣ 
ʫʯʨʘʘʩ ʪʦʦʩ ʰʦʨʦʦʥʦʦʩ ʯʠʧ ʟʵʨʵʛ ʥʴ ʛʘʣ 
ʘʚʘʣʮʘʞ, ʛʘʣ ʪװʡʤʵʨ װװʩʛʵʜʵʛ.  

¶ ʄʘʛʥʠʡʛ ʫʩ, CO2, ʘʟʦʪʳʥ ʜʦʨ ʰʘʪʘʘʞ 
ʙʦʣʥʦ. 

ʕʜʛʵʵʨ ʤʝʪʘʣʣʳʥ ʵʜ ʘʥʛʠʫʜʳʥ CAD ʜʠʟʘʡʥ ʭʠʡʭ 
ʷʚʮʘʜ ʵʜʛʵʵʨ ʤʝʪʘʣʣʳʥ ʰʠʥʞ ʯʘʥʘʨʳʛ ʭʘʨʛʘʣʟʘʥ 
 ʟʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʅʵʤʞ ʜʫʨʜʘʭʘʜ, ʪʵʜʛʵʵʨʠʡʛװ
ʘʞʠʣʣʫʫʣʘʭ CNC ʤʘʰʠʥʫʫʜ ʥʴ ʟʦʭʠʭ ʙʘʛʘʞ 
ʭʵʨʵʛʩʵʣ, ʰʘʘʨʜʣʘʛʘʪʘʡ ʭװʯ ʯʘʜʘʣʪʘʡ ʙʘʡʭ ʸʩʪʦʡ. 

ʅᴇʛᴇᴇ ʪʘʣʘʘʨ CNC-ʵʵʨ ʤʝʪʘʣʣ ʙʦʣʦʚʩʨʫʫʣʘʭ װʝʜ 
ʟʘʨʠʤ ʭװʯʠʥ ʟװʡʣʠʡʛ ʭʘʨʛʘʣʟʘʥ װʟʵʭ 
ʰʘʘʨʜʣʘʛʘʪʘʡ: 

¶ ʘʰʠʛʣʘʣʪʳʥ ʟʦʨʠʫʣʘʣʪ ʰʘʘʨʜʣʘʛʘʪʘʡ 
ʰʠʥʞ ʯʘʥʘʨ  

¶ ʥʠʡʪ ʟʘʨʜʘʣ (ʤʘʪʝʨʠʘʣʳʥ ʟʘʨʜʘʣ + 
ʙʦʣʦʚʩʨʫʫʣʘʭ ʟʘʨʜʘʣ).  

ʄʦʜ ʥʴ ʝʨᴇʥʭʠʡʜᴇᴇ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʭʷʣʙʘʨ ʙʘʡʜʘʛ 
ʪʫʣ ʪʵʵʨʵʤʜʵʭ, ʟװʩʵʭ, ʵʨʛװװʣʵʭʵʜ ᴇʨʛᴇʥ 
ʭʵʨʵʛʣʵʛʜʜʵʛ. װתʥʵʵʩ ʛʘʜʥʘ, ʵʥʵ ʥʴ ʭʘʨʴʮʘʥʛʫʡ ʭʷʤʜ 
ʤʘʪʝʨʠʘʣ ʙᴇʛᴇᴇʜ ʵʣʙʵʛ ʜʵʣʙʵʛ ʶʤ. ʅᴇʛᴇᴇʪʵʡʛװװʨ, 
ʵʥʵ ʥʴ ʠʭʵʚʯʣʵʥ CNC ʤʘʰʠʥʫʫʜʘʜ ʭʘʤʛʠʡʥ ʠʭ 
ʭʵʨʵʛʣʵʛʜʜʵʛ ʤʘʪʝʨʠʘʣʫʫʜʳʥ ʥʵʛ ʶʤ. 

ʊװʛʵʵʤʵʣ ʭʵʨʵʛʣʵʛʜʜʵʛ ʤʦʜʥʳ ʪᴇʨᴇʣ CNC 
ʤʘʰʠʥʳ ʭʫʚʴʜ: 

¶ ʍʘʪʫʫ ʤʦʜ: ʕʜʛʵʵʨ ʥʴ ʠʭʵʚʯʣʵʥ ʤʘʰ ʩʘʡʥ ʙʘʪ 
ʙᴇʭ, ʯʘʥʘʨʪʘʡ ʯʘʤʠʥ ʤʦʜ ʶʤ. ʊʵʜʛʵʵʨ ʥʴ 
 ʨ ʪʘʨʠʘ ʥʴ ʪʵʜʛʵʵʨʠʡʛװ ʥʵʪʵʡ ʙʦʣʦʚʯ ʥʷʛʪװ
ʦʣʦʥ ʪᴇʨʣʠʡʥ ʭʵʨʵʛʣʵʵʥʜ ʪʵʩʚʵʨʪʵʡ ʙʦʣʛʦʜʦʛ. 
ʕʜʛʵʵʨʠʡʛ ʘʞʠʣʣʫʫʣʘʭʳʥ ʪʫʣʜ ʠʣװװ ʭʘʪʫʫ, 
ʭʘʪʫʫ ʭʵʨʵʛʩʵʣ ʭʵʨʵʛʪʵʡ ʙᴇʛᴇᴇʜ ʠʣװװ ʫʜʘʘʥ 

ʭʫʛʘʮʘʘ ʰʘʘʨʜʘʛʜʘʥʘ. ɻʵʩʵʥ ʭʵʜʠʡ ʯ ʥʘʨʠʡʥ 
ʪᴇʚᴇʛʪʵʡ ʩʠʡʣʙʵʨ ʵʩʚʵʣ ʥʘʨʠʡʥ ʪᴇʚᴇʛʪʵʡ 
ʭʵʣʙʵʨʠʡʥ ʭʫʚʴʜ ʪʵʜ ʟᴇᴇʣᴇʥ ʟװʡʣʵʵʩ ʠʣװװ 
ʙʘʡʞ ʙʦʣʥʦ. ɿʘʨʠʤ ʥʠʡʪʣʵʛ ʞʠʰʵʵʥװװʜ ʥʴ: 

¶ ʍʫʩ ʤʦʜ: ʕʥʵ ʥʴ ʮʘʨʩ ʵʩʚʵʣ ʭʫʰʛʘʪʘʡ ʪᴇʩʪʵʡ 
ʤʘʰ ʭʘʪʫʫ. ᴆʥʛᴇ ʥʴ ʪʫʥʛʘʣʘʛ, ʘʤʘʨʭʘʥ 
ʭʦʥʭʦʡʜʦʛʛװʡ, ʙʘʪ ʙᴇʭ, ʰʫʨʘʛ ʩʘʡʥ ʙʘʨʴʜʘʛ. 
ʊʠʡʤʵʵʩ ʪʘʚʠʣʛʳʥ ʙװʪʮʠʡʛ ʙʵʭʞװװʣʵʭʵʜ 
ʘʰʠʛʣʘʞ ʙʦʣʥʦ. 

¶ ʍʘʡʣʘʘʩ: ʍᴇʥʛᴇʥ, ʜʫʥʜ ʟʵʨʛʠʡʥ ʫʣʘʘʥ ʭװʨʵʥ, 
ʭʘʪʫʫʣʘʛ ᴇʥʜᴇʨ, ʩʘʤʙʘʨ, ʪʘʚʠʣʛʘ, ʛʦʸʣ 
ʯʠʤʵʛʣʵʣʠʡʥ ʭʘʚʪʘʥ, ʭʦʢʢʝʡʥ ʮʦʭʠʫʨ, ʩʘʚʘʘ 
ʟʵʨʛʠʡʛ ʦʛʪʣʦʭʦʜ ʪʦʭʠʨʦʤʞʪʦʡ. ʄʵʜʵʵʞʠʡʥ 
ʭʵʨʵʛ, ʙʘʛʘ ʯʘʜʘʣʪʘʡ ʵʵʨʤʵʣʠʡʛ ʫʪʘʩʥʫʫʜʘʘʩ ʥʴ 
ʪʘʩʣʘʭʘʜ ʵʥʵ ʥʴ ʛʵʤʪʵʭ ʙʦʣʥʦ. 

¶ ɿʘʥʜʘʥ ʤʦʜ: ɻװʥ ʫʣʘʘʥ ʭװʨʵʥ ᴇʥʛᴇʪʵʡ, ʛʘʜʘʘʜ 
 .ʟʵʤʞ, ʙʘʪ ʙᴇʭ ʯʘʥʘʨʘʘʨʘʘ ʤʘʰ ʠʭ ʘʣʜʘʨʪʘʡװ
ʕʥʵ ʥʴ ʫʩʥʳ ʵʚʜʨʵʣʜ ʤʘʰ ʪʵʩʚʵʨʪʵʡ ʙᴇʛᴇᴇʜ 
ʟʘʚʴ, ʘʷʛʘ ʪʘʚʘʛ, ʪʘʚʠʣʛʘ, ʭᴇʛʞʤʠʡʥ ʟʵʤʩʵʛ, 
ʰʘʣ (ʧʘʨʢʝʪʘʥ) ʛʵʭ ʤʵʪʠʡʛ ʙʘʨʠʭʘʜ 
ʪʦʭʠʨʦʤʞʪʦʡ. 

¶ ɿᴇᴇʣᴇʥ ʤʦʜ: ʕʜʛʵʵʨ ʥʴ ʵʭʣʵʛʯʜʵʜ ʵʩʚʵʣ ʪʠʡʤ ʯ 
ʭװʯʪʵʡ ʙʠʰ CNC ʤʘʰʠʥʫʫʜʘʜ ʪʦʭʠʨʦʤʞʪʦʡ 
ʩʦʥʛʦʣʪ ʶʤ. ʅʵʤʞ ʜʫʨʜʘʭʘʜ ʭʷʤʜ, ʦʣʦʭʦʜ 
ʭʷʣʙʘʨ ʪʫʣ ʪʵʜʛʵʵʨʠʡʛ ʭʷʤʜ ʤʫʞʘʘʥʳ ʘʞʠʣʜ 
ʩʘʥʘʣ ʙʦʣʛʦʞ ʙʦʣʥʦ. ʊʵʜ ʙʘʩ ʥʵʛ ʵʝʨʵʛ ʪʘʣʪʘʡ 
ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʙʘʛʘʞ ʭʵʨʵʛʩʵʣʜ ʪʠʡʤ ʯ ʠʭ 
ʵʣʵʛʜʵʣ װװʩʛʵʜʵʛʛװʡ ʷʚʜʘʣ ʶʤ. ɻʵʩʵʥ ʭʵʜʠʡ ʯ 
ʪʵʜʛʵʵʨ ʥʴ ʭʘʪʫʫʣʘʛʪʘʡ ʠʞʠʣ ʰʠʥʞ ʯʘʥʘʨʪʘʡ 
ʙʘʡʜʘʛʛװʡ. ɿʘʨʠʤ ʥʠʡʪʣʵʛ ʞʠʰʵʵʥװװʜ ʥʴ: 

¶ ʋʣʘʘʥ ʤʦʜ: ʫʣʘʘʥ ᴇʥʛᴇʪʵʡ ʤʦʜ, ʷʣʟʨʘʣ, ʥʘʨʥʳ 
ʛʵʨʵʣʜ ʤʘʰ ʪʵʩʚʵʨʪʵʡ. װתʥʠʡʛ 
ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʭʷʣʙʘʨ ʙᴇʛᴇᴇʜ װʨ ʜװʥ ʥʴ ʤʘʰ 
ʞʠʛʜ ʙʘʡʜʘʛ. ʕʥʵ ʥʴ ʩʠʡʣʙʵʨ ʭʠʡʭ, ʥʘʨʠʡʥ 
ʪᴇʚᴇʛʪʵʡ ʥʘʨʠʡʥ ʰʠʨʠʡʥ ʟװʡʣʠʡʛ ʙװʪʵʵʭ ʵʩʚʵʣ 
ʛʘʜʘʘ ʙʘʡʭ ʦʙʲʝʢʪʫʫʜʘʜ ʪʦʭʠʨʦʤʞʪʦʡ ʩʦʥʛʦʣʪ 
ʙʘʡʞ ʙʦʣʥʦ. ʄʵʜʵʵʞʠʡʥ ʭʵʨʵʛ, ʭʘʛʘʨʘʭ, 
ʫʨʘʛʜʘʭʘʘʩ ʟʘʡʣʩʭʠʡʭʠʡʥ ʪʫʣʜ ʤʘʰ ʭʫʨʮ 
ʭʵʨʵʛʩʵʣ ʘʰʠʛʣʘʭ ʸʩʪʦʡ. 

¶ ʬʘʥʝʨ: ʕʥʵ ʥʴ ʭʦʦʨʦʥʜʦʦ ʥʘʘʩʘʥ ʦʣʦʥ ʥʠʤʛʵʥ 
ʤʦʜʦʦʨ ʭʠʡʛʜʩʵʥ. ʕʥʵ ʥʴ ʙʫʩʘʜ ʭʘʪʫʫ ʤʦʜʥʦʦʩ 
ʙʘʛʘ ʞʠʥʪʵʡ ʙᴇʛᴇᴇʜ ᴇʣʛᴇᴇʪʵʡ ʰװװʛʵʵ ʙʦʣʦʥ 
ʙʫʩʘʜ ʭʷʤʜ ᴇʨʪᴇʛʪʵʡ, ʭʷʤʜ װʥʵʪʵʡ ʟװʡʣʩʠʡʛ 
ᴇʣʛᴇʭᴇʜ ʪʦʭʠʨʦʤʞʪʦʡ ʙʘʡʞ ʙʦʣʥʦ. ʗʤʘʨ ʯ 
ʪᴇʨʣʠʡʥ CNC ʤʘʰʠʥʪʘʡ ʘʞʠʣʣʘʭʜʘʘ ʯʠʧ 
 ʩʵʭ ʭʘʥʜʣʘʛʘʪʘʡ ʪʫʣ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭװװ
ʘʨʛʘ ʭʵʤʞʵʵ ʘʚʘʭ ʭʵʨʵʛʪʵʡ. 



ʋʫʣ ʫʫʨʭʘʡʥ ʤʘʰʠʥ ʪʦʥʦʛ ʪϺʭϺϺʨϺʤʞ 

61 

 

¶ 

1-2ʨ ʟʫʨʘʛ: ʏʫʣʫʫʥ ʤʘʪʝʨʠʘʣ ʜʵʵʨ ʩʠʡʣʙʵʨ ʭʠʡʭ CNC ʤʘʰʠʥ.

I.2.2. ʏʫʣʫʫʥ ʤʘʪʝʨʠʘʣ ʜʵʵʨ ʩʠʡʣʙʵʨ ʭʠʡʭ CNC 
ʤʘʰʠʥ 

ʏʫʣʫʫ ʩʠʡʣʙʵʨ ʭʠʡʭ ʤʘʰʠʥ ʥʴ ʦʣʦʥ ʪᴇʨʣʠʡʥ ʯʫʣʫʫ 
ʙʦʣʦʚʩʨʫʫʣʘʭ ʟʦʨʠʫʣʘʣʪʪʘʡ. ɹʦʣʦʚʩʨʫʫʣʘʣʪʳʥ 
ʟʘʤʘʘʩ ʭʘʨʘʭʘʜ ʝʨʜʠʡʥ ʩʠʡʣʙʵʨʠʡʥ ʤʘʰʠʥʪʘʡ ʠʞʠʣ 
ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʥ ʟʘʤʪʘʡ ʙʘʡʜʘʛ. ɿװʣʛװװʨʜɻ ʭ, 
 ,ʣʵʭ, ʦʛʪʣʦʭ, ʥʘʨʠʡʥ ʦʸʜʦʣ ʭʠʡʭװװʩʵʛʣʵʭ, ʭᴇʥʜʠʡʨװ
ʛʘʜʘʨʛʫʫʛ ʮʵʚʵʨʣʵʭ, ʰʠʨʵʵʥʠʡ ʪʵʵʨʵʤʜʵʭ ʙʦʣʦʥ 
ʙʦʣʦʚʩʨʫʫʣʘʭ ʙʫʩʘʜ ʬʫʥʢʮʪʵʡ. ʕʥʵ ʪᴇʨʣʠʡʥ 
ʩʠʡʣʙʵʨʠʡʥ ʤʘʰʠʥ ʥʴ ʠʭʵʚʯʣʵʥ ʯʫʣʫʫ, ʤʝʪʘʣʣ, 
ʭʘʰ, ʙʦʣʦʨ, ʤʦʜ, ʭʠʡʤʵʣ ʤʘʪʝʨʠʘʣ, ʩʠʥʪʝʪʠʢ 
ʤʘʪʝʨʠʘʣ ʛʵʭ ʤʵʪ ʷʥʟ ʙװʨʠʡʥ ʭʘʪʫʫ ʤʘʪʝʨʠʘʣʳʛ 
ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʪʦʭʠʨʦʤʞʪʦʡ ʙᴇʛᴇᴇʜ ʙʠʯʵʵʩ, 
ʮʵʮʵʨʣʵʛʠʡʥ ʠʥʞʝʥʝʨʯʣʵʣ, ʪʦʤ ʭʵʤʞʵʵʪʵʡ ᴇʨʛᴇʥ 
ʭʵʨʵʛʣʵʛʜʜʵʛ. ʭʵʤʞʵʵʥʠʡ ʫʨʘʥ ʙʘʨʠʤʘʣ, ʛʘʨ ʫʨʣʘʣ 
ʩʠʡʣʙʵʨ ʭʠʡʭ, ɻʵʨʠʡʥ ʪʦʭʠʞʠʣʪ, ʢʠʥʦ ʙʦʣʦʥ ʙʫʩʘʜ 
ʩʘʣʙʘʨʪ. ɼᴇʨʚᴇʥ ʪʵʥʭʣʵʛ ʯʫʣʫʫʥ CNC ʯʠʛʣװװʣʵʛʯ 
ʥʴ ʙʦʨʞʠʥ ʭʘʚʪʘʥʛ ᴇʥʜᴇʨ ʭʫʨʜʪʘʡ, ᴇʥʜᴇʨ 
ʥʘʨʠʡʚʯʣʘʣʪʘʡʛʘʘʨ ʭʵʨʯʠʞ ʙʘʡʥʘ. ɿװʩʵʭʵʵʩ ʛʘʜʥʘ 
ʯʫʣʫʫʥ ʛʘʜʘʨʛʫʫ ʜʵʵʨ װʩʵʛ, ʭʵʵ ʩʠʡʣʞ ʙʦʣʥʦ. 

I.2.3. CNC ʤʘʰʠʥʳ ʪʵʥʭʣʵʛ 

1. ʍʦʸʨ ʪʵʥʭʣʵʛʪʵʡ CNC ʤʘʰʠʥ:  

 ʕʥʛʠʡʥ ʭʷʤʜ ᴇʨʪᴇʛʪʵʡ X, Y, ʣʘʟʝʨ ʙʘ ʪʘʩʣʘʛʯ, 
ʭʘʤʛʠʡʥ ʙʘʛʘ ʵʜ ʘʥʛʠ, ʫʛʩʨʘʣʪʳʥ ʭʫʛʘʮʘʘ ʙʘʛʘ 
ʟʘʨʮʫʫʣʜʘʛ. 3D ʭʵʚʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʪʵʥʭʣʵʛʠʡʥ 
ʤʦʪʦʨ ʙʦʣʦʥ ʜʫʛʫʡʥʳ ʙʵʭʵʣʛʵʵʛ ʵʩ ʪʦʦʮʚʦʣ 
ʫʛʩʨʘʣʪʳʥ  ʘʞʣʳʥ ʙʘʨʘʛ 90% -ʜ ʙʵʣʵʥ ʙʘʡʛʘʘ 
ʩʪʘʥʜʘʨʪ ʵʜ ʘʥʛʠʫʜʳʛ ʘʰʠʛʣʘʜʘʛ. 

2. ɻʫʨʚʘʥ ʪʵʥʭʣʵʛʪʵʡ CNC ʤʘʰʠʥ.  

 ʕʥʵʭװװ ʤʘʰʠʥ ʥʴ  X,Y,Z ʙʦʣʦʚʩʨʫʫʣʘʭ ʛʫʨʚʘʥ 
ʪʵʥʭʣʵʛ ʥʴ ʘʞʣʳʥ ʙʘʛʘʞʠʡʛ ʛʫʨʚʘʥ ʭʵʤʞʵʵʩʪ ʙʫʶʫ 
ʯʠʛʣʵʣʜ ʘʞʠʣʣʫʫʣʘʭ ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʜʦʛ. X, Y ʙʘ Z 
ʵʜʛʵʵʨ ʪᴇʨʣʠʡʥ ʤʘʰʠʥʫʫʜʳʛ ʠʭʵʚʯʣʵʥ 2D, 2.5D, 3D 
ʛʝʦʤʝʪʨʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʘʰʠʛʣʘʜʘʛ. ʍʷʤʜʭʘʥ 
CNC ʤʘʰʠʥʫʫʜʳʥ ʠʭʵʥʭ ʥʴ ʠʭʵʚʯʣʵʥ ʠʡʤ 
ʪʵʥʭʣʵʛʠʡʥ ʪʦʭʠʨʛʦʦʪʦʡ ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ 
ʭʘʤʛʠʡʥ ʪװʛʵʵʤʵʣ ʪʦʭʠʨʛʦʦʥʫʫʜʳʥ ʥʵʛ ʪʫʣ ʦʣʦʥ 
  .ʡʣʜʚʵʨʣʵʣʠʡʥ ʟʦʨʠʫʣʘʣʪʪʘʡ ʙʘʡʜʘʛװ

Å X ʙʘ Y ʪʵʥʭʣʵʛ: ʕʜʛʵʵʨ ʭʦʸʨ ʪʵʥʭʣʵʛ ʥʴ 
ʘʞʣʳʥ ʭʵʩʛʠʡʛ ʭʵʚʪʵʵ ʯʠʛʣʵʣʜ 
ʘʞʠʣʣʫʫʣʥʘ. 

Å Z ʪʵʥʭʣʵʛ:  ɼʵʵʰ ʜʦʦʰ ʯʠʛʣʵʣʜ ʘʞʠʣʣʘʥʘ. 

3. ɼᴇʨʚᴇʥ ʪʵʥʭʣʵʛʪ CNC  ʤʘʰʠʥ 

 ɼᴇʨʚᴇʥ ʪʵʥʭʣʵʛ ʪʵʜʛʵʵʨ ʥʴ ᴇʤʥᴇʭʪʵʡ ʪᴇʩʪʵʡ 
ʙʦʣʦʚʯ ʭʵʩʛʠʡʛ ʵʨʛװװʣʵʭʵʜ ʥʵʤʵʣʪ ʪʵʥʭʣʵʛ ʥʵʤʜʵʛ. 
ɼᴇʨᴇʚ ʜʵʭ ʪʵʥʭʣʵʛʠʡʛ ɸ ʪʵʥʭʣʵʛ ʛʵʞ ʥʵʨʣʵʜʵʛ 
ʙᴇʛᴇᴇʜ ʤʘʰʠʥ ʤʘʪʝʨʠʘʣ ʜʵʵʨ ʘʞʠʣʣʘʭʛװʡ ʙʘʡʭ װʝʜ 
ʵʨʛʵʣʜʜʵʛ. ʍʵʩʵʛ ʟᴇʚ ʙʘʡʨʣʘʣʜ ʦʨʩʥʳ ʜʘʨʘʘ ʪʵʨ 
ʪʵʥʭʣʵʛʪ ʪʦʦʨʤʦʩ ʪʘʪʘʛʜʘʭ ʙʘ XYZ ʪʵʥʭʣʵʛװװʜ ʥʴ ʵʜ 
ʘʥʛʠʫʜʳʛ װʨʛʵʣʞʣװװʣʵʥ ʘʞʠʣʣʫʫʣʥʘ. XYZA-ʛ 
ʥʵʛʵʥ ʟʵʨʵʛ ʭᴇʜᴇʣʛᴇʭ ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʜʦʛ ʟʘʨʠʤ 
ʤʘʰʠʥʫʫʜ ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ ʪʵʜʛʵʵʨʠʡʛ ʪʘʩʨʘʣʪʛװʡ 
ʙʦʣʦʚʩʨʫʫʣʜʘʛ CNC ʤʘʰʠʥ ʛʵʞ ʥʵʨʣʵʜʵʛ. 

 ʕʜʛʵʵʨ ʪᴇʨʣʠʡʥ CNC ʤʘʰʠʥʫʫʜ ʥʴ ᴇʤʥᴇʭᴇᴇʩᴇᴇ 
ʠʣװװ ʥʘʨʠʡʚʯʣʘʣʳʛ ʙʠʡ ʙʦʣʛʦʞ ʯʘʜʜʘʛ ʙᴇʛᴇᴇʜ 
ʪʦʭʠʨʦʤʞʪʦʡ ʙʘʡʞ ʙʦʣʦʭ ʭᴇʥʜʠʡ, ʥʫʤʘʥ ʭʘʘʣʛʘ, 
ʮʠʣʠʥʜʨ ʛʵʭ ʤʵʪ ʭʵʩʛװװʜ. ʕʜʛʵʵʨ ʪᴇʨʣʠʡʥ 
ʤʘʰʠʥʫʫʜ ʥʴ ʠʭʵʚʯʣʵʥ ʭʦʸʨ ʘʩʫʫʜʘʣʪʘʡ ʙʘʡʜʘʛ. 

4. ʊʘʚʘʥ ʪʵʥʭʣʵʛʪ CNC ʤʘʰʠʥ 

 ʕʥʵ ʥʴ 5 ʟʵʨʵʛʣʵʣʠʡʥ ʯᴇʣᴇᴇʪʵʡ ʭᴇʜᴇʣʛᴇᴇʥʪʵʡ 
ʙʫʶʫ ᴇᴇʨ ᴇᴇʨ ʯʠʛʣʵʣʪʵʡ ʭʵʨʵʛʩʵʣ ʜʵʵʨ ʩʫʫʨʠʣʜʘʛ. 
X, Y, Z-ʵʵʩ ʛʘʜʥʘ ʜᴇʨʚᴇʥ ʪʵʥʭʣʵʛʠʡʥ ʘʜʠʣ ɸ 
ʪʵʥʭʣʵʛʪʵʡ ʵʨʛʵʣʪʠʡʛ ʥʵʤʞ, B ʪʵʥʭʣʵʛ ʛʵʞ 
ʥʵʨʣʵʛʜʜʵʛ ᴇᴇʨ ʥʵʛ ʥʵʤʵʣʪ ʪʵʥʭʣʵʛʠʡʛ ʥʵʤʵʭ 
ʰʘʘʨʜʣʘʛʘʪʘʡ. ʕʥʵ ʥʴ ʙʘʛʘʞʫʫʜ ʥʵʛ ʭʵʩʵʛʪ ʙװʭ 
ʯʠʛʣʵʣʜ ʦʡʨʪʦʞ ʯʘʜʥʘ ʛʵʜʛʠʡʛ ʙʘʪʘʣʛʘʘʞʫʫʣʜʘʛ. 
 ʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʭʦʦʨʦʥʜ ʭʵʩʛʠʡʛ ʛʘʨʘʘʨ ʩʦʣʠʭת
ʰʘʘʨʜʣʘʛʘʛװʡ. ɸ ʙʘ ɺ ʪʵʥʭʣʵʛ ʪʵʜʛʵʵʨ ʥʴ ʘʞʣʳʥ 
ʭʵʩʛʠʡʛ XYZ-ʜ ʰʠʣʞʠʭ ʭʵʨʵʛʩʵʣʜ ʦʡʨʪʫʫʣʘʭ 
ʟʦʨʠʣʛʦʪʦʡ ʶʤ.   

 CNC ʤʘʰʠʥʫʫʜʳʥ ʟʦʨʠʣʛʦ ʙʦʣ ʭʘʤʛʠʡʥ ʙʘʛʘ 
ʟʘʨʜʣʘʘʨ, ʭʘʤʛʠʡʥ ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʥʜ ʠʭ ʭʵʤʞʵʵʥʠʡ 
ʵʜ ʤʘʪʝʨʠʘʣ װʡʣʜʚʵʨʣʵʭ ʷʚʜʘʣ ʶʤ. ʄʝʪʘʣʣʳʛ 
ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʭʷʣʙʘʨ ʙʘʡʭ ʪʫʩʘʤ ʮʘʛ ʭʫʛʘʮʘʘ, 
ʟʘʨʜʘʣ ʙʘʛʘ ʙʘʡʭ ʙʦʣʥʦ, ʛʵʭʜʵʵ ʵʥʵ ʥʴ ʪʫʭʘʡʥ 
ʭʵʩʛʠʡʥ ʥʘʨʠʡʥ ʪᴇʚᴇʛʪʵʡ ʙʘʡʜʣʘʘʩ ʭʘʤʘʘʨʥʘ. 
ʕʜʛʵʵʨ ʦʣʦʥ ʪᴇʨʣʠʡʥ CNC ʤʘʰʠʥʫʫʜʘʘʩ ʩʫʜʘʣʛʘʘ 
ʙʦʣʦʥ ʜװʥ ʰʠʥʞʠʣʛʵʵ ʜʵʵʨ װʥʜʵʩʣʵʥ ʙװʪʵʵʣ ʭʠʡʭ 
ʤʘʰʠʥʘʘ ʜʫʨʜʚʘʣ: 

¶ ʊᴇʤᴇʨ ʙʵʣʜʵʮ ʜʵʵʨ ʘʞʠʣʣʘʭ ʙʦʣʦʤʞʪʦʡ 
ʞʠʰʵʵ ʥʴ: (ʟʵʩ, ʭᴇʥʛᴇʥ ʮʘʛʘʘʥ ʛ.ʤ) 

¶ ɻʫʨʚʘʥ ʪʵʥʭʣʵʛʪ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨʪʘʡ ʙʘ  2D, 
2.5D, 3D ʛʝʦʤʝʪʨʠʡʛ ʙʦʣʦʚʩʨʫʫʣʜʘʛ. 
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¶ ʍʘʤʛʠʡʥ ʭʷʤʜ ʟʘʨʜʣʘʘʨ ʙװʪʵʭ ʙʦʣʦʤʞʠʡʛ 
ʙװʨʜװװʣʩʵʥ. 

ɾʠʡʨʵʛ װʡʣʜʚʵʨʣʵʭ CNC ʤʘʰʠʥʳ ʙװʪʵʵʣ ʥʴ ʜʘʨʘʘʭ 
ʜʘʚʫʫ ʪʘʣʪʘʡ. 

 :ʥʜװת

¶ ʕʜʠʡʥ ʟʘʩʛʠʡʥ ʭʫʚʴʜ ʭʵʤʥʵʭ ʙʦʣʦʤʞʪʦʡ  

¶ ɿʘʭ ʟʵʵʣʠʡʥ װʥʵʵʩ ʭʷʤʜ װʡʣʜʚʵʨʣʵʭ  

¶ ʉʪʘʥʜʘʨʪʘʜ ʥʠʡʮʩʵʥ ʙʘʡʭ 

¶ ɼʦʪʦʦʜʜʦʦ ʭʷʤʜʘʘʨ ʥʠʡʣװװʣʵʭ ʋʫʣ 
ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʪ 

ʄʦʥʛʦʣ ʫʣʩ װʡʣʜʚʵʨʣʵʛʯ ʦʨʦʥ ʙʫʩ ʪʫʣ ʜʘʨʘʘʭ ʩʫʣ 
ʪʘʣ װװʩʩʵʥ: 

¶ ʀʤʧʦʨʪʦʦʨ ʙʵʣʜʮʵʵ ʦʨʫʫʣʞ ʠʨʵʭ 

2021 ʦʥʳ ʩʫʜʘʣʛʘʘʛʘʘʨ ʤʘʰʠʥʳ ʵʜ ʘʥʛʠ ʙʦʣʦʥ 
ʩʵʣʙʵʛ ʥʴ ʠʤʧʦʨʪʦʦʨ ʦʨʞ ʠʨʵʭ ʙʘʨʘʘʥʳ 20% 
ʵʟɻʣʜʵʛ. ʀʤʧʦʨʪʳʥ ʙʘʨʘʘʛ ʦʨʣʦʭ ʙװʪʵʵʛʜʵʭװװʥ 
 ʡʣʜʚʵʨʣʵʭ CNC ʤʘʰʠʥʳװ ʡʣʜʚʵʨʣʵʭ ʥʴ ʞʠʡʨʵʛװ
ʛʦʣ װʟװװʣʵʣʪ ʙʠʣʵʵ. 

I.3 ʊɽʍʅʆʃʆɻʀʁʅ ʇɸʈɸʄɽʊʈ תɿתתʃʕʃʊ 

ɾʠʡʨʵʛ װʡʣʜʚʵʨʣʵʭ CNC ʤʘʰʠʥ  ʜʘʨʘʘʭ ʭװʯʠʥ 
ʟװʡʣװװʜʵʵʩ ʙװʨʜʵʥʵ. 

1.  ʉʪʠʧʧʝʨ ʄʦʪʦʨ:  

ʄʦʪʦʨʳʥ ʯʘʜʘʣ: 1.5 ʢɺ 

ʕʨʛʵʣʪʠʡʥ ʭʫʨʜ: 1600 ʵʨʛ/ʤʠʥ 

ɾʠʥ: 2.1 ʢʛ 

ɹʦʩʦʦ ʘʤʥʳ ʭʵʤʞʵʵ: 14ʤʤ 

ʄʦʜʝʣ:ɹ 85BYGH450A-06 

ʆʨʯʥʳ ʪʝʤʧʝʨʘʪʫʨ: -20 ~+50 

2. ʉʧʠʥʜʝʣ ʤʦʪʦʨ: 

ʄʦʜʝʣ:ɹ GDZ-80F-1.5 

ʄʦʪʦʨʳʥ ʭװʯ: 1.5 ʢɺ 

ɼʠʘʤʝʪʨ ʙʘ ʫʨʪ: 80ʭ195 

ɻװʡʜʣʠʡʥ ʭװʯ: 220ʚ 

ʕʨʛʵʣʪʠʡʥ ʭʫʨʜ: 24000 ʵʨʛ/ʤʠʥ 

3. ʀʥʚʝʨʪʝʨ:  

ʍװʯ: 1.5 ʢʚ 

ʄʦʜʝʣ:ɹ FC300 

ʍװʯʜʵʣ  7ɸ 

  

4. ɼʨʘʡʚʝʨ: DM860 ʥʴ ᴇʥʜᴇʨ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ 
ʤʠʢʨʦ ʘʣʭʤʳʥ ʜʨʘʡʚʝʨ ʶʤ. ʄʦʪʦʨ ʥʴ ʜʫʫ 
ʯʠʤʵʵ ʙʘʛʘʪʘʡ, ʭʘʣʘʘʣʪ ʙʘʛʘʪʘʡ, ʞʠʛʜ 
ʭᴇʜᴇʣʛᴇᴇʥʪʵʡ. 

ʊʵʞʵʵʣʠʡʥ ʭװʯʜʵʣ: 7.2 ɸ 

ɸʞʠʣʣʘʭ ʪʝʤʧʝʨʘʪʫʨ: 0-50°C 

ʄʦʜʝʣ:ɹ DM860 

ɸʞʠʣʣʘʭ ʭװʯ: 20-40ʚ 

 

¶ ɼʘʨʘʘʭ ʮʦʛʮ ʵʜ ʘʥʛʠʫʜʘʘʩ ʧʘʨʘʤʝʪʨ 
 ʣʵʣʪʠʡʛ ʭʘʨʞ ʙʦʣʥʦװװʟװ

II.  ʆʅʆʃʓʅ ʍʕʉʕɻ 

II.I. ɿʆʍʀʆʅ ɹתʊʕʕɾ ɹʋʁ ʄɸʐʀʅʓ 
ʊʆʆʎʆʆ 

ʄʦʛʦʡ ʘʨʘʘʥ ʪʦʦʮʦʦ: 

Mʦʛʦʡ ʘʨʘʘʥ ʜʘʤʞʫʫʣʛʘ ʥʴ (worm gear drive) 
ʩʦʣʙʠʩʦʥ ʪʵʥʭʣʵʛʪʵʡ ʛʦʣʫʫʜʳʥ ʭʦʦʨʦʥʜ ʵʨʛʵʭ 
ʭᴇʜᴇʣʛᴇᴇʥ, ʤʫʰʛʠʭ ʤʦʤʝʥʪʛr ʜʘʤʞʫʫʣʘʭ ʙᴇʛᴇᴇʜ 
ʪʵʥʭʣʵʛ ʭʦʦʨʦʥʜʳʥ ʩʦʣʙʠʣʪʳʥ ᴇʥʮᴇʛ ʥʴ ʠʭʵʚʯʣʵʥ 
90 ʛʨʘʜʫʩ ʙʘʡʜʘʛ.  ʄʦʛʦʡ ʘʨʘʘʥ ʜʘʤʞʫʫʣʛʳʛ 
ʠʭʵʚʯʣʵʥ ʜʫʥʜ ʟʵʨʛʠʡʥ, ʪʫʭʘʡʣʙʘʣ 50 ʢɺʪ ʭװʨʪʵʣʭ 
ʯʘʜʣʳʛ ʜʘʤʞʫʫʣʘʭʘʜ ʭʵʨʵʛʣʵʜʵʛ. ɻʵʭʜʵʵ ʤʦʛʦʡ ʛʦʣ 
ʜʵʵʨʭ ʯʘʜʣʳʛ ʈ =30...200 ʢɺʪ ʭװʨʪʵʣʭ ᴇʩʛᴇʭ 
ʙʦʣʦʤʞʪʦʡ ʶʤ. ɼʘʤʞʫʫʣʛʳʥ ʪʦʦ ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ 
ʙʘʡʜʘʛ ʏmax 80. ɸʋʂ ʥʴ 0.40...0.84 ʙʘʡʜʘʛ.  ʄʦʛʦʡ 
ʘʨʘʘʥ ɼʘʤʞʫʫʣʛʳʛ ʠʭ ʭʵʤʞʵʵʥʠʡ ʯʘʜʣʳʛ 
ʜʘʤʞʫʫʣʘʭʘʜ ʭʵʨʵʛʣʵʞ ʙʦʣʦʭ ʙʦʣʦʚʯ ʵʥʵ 
ʪʦʭʠʦʣʜʦʣʜ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʫʚʴʜ ʪᴇʜʠʡʣᴇʥ װʨ 
ʘʰʠʛʪʘʡ ʙʘʡʞ ʯʘʜʜʘʛʛװʡ. ʋʯʠʨ ʥʴ ʜʘʤʞʫʫʣʘʭ 
ʯʘʜʣʳʥ ʭʵʤʞʵʵ ʠʭʩʵʭ ʪʫʩʘʤ ʭʘʣʘʣʪ ʠʭ װװʩʵʞ 
ʘʣʙʘʜʤʘʣ ʭᴇʨʛᴇʣʪʠʡʥ ʩʠʩʪʝʤ ʭʵʨʵʛʣʵʭʠʡʛ 
ʰʘʘʨʜʜʘʛʘʘʩ ʛʘʜʥʘ ʘʰʠʛʪ װʡʣʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ 
ʠʭʵʵʭʵʥ ʙʫʫʨʜʘʛ. 

ʄʦʛʦʡ ʘʨʘʘʥ ʜʘʤʞʫʫʣʛʳʥ ʛʝʦʤʝʪʨ ʭʵʤʞʵʵʩ ʥʴ 
ʤʦʛʦʡ ʛʦʣ, ʘʨʘʘʥʳ ʛʘʜʘʘʜ ʝʨᴇʥʭʠʡ ʭʵʣʙʵʨʠʡʛ 
ʪʦʜʦʨʭʦʡʣʦʭ ʙᴇʛᴇᴇʜ ʙʫʩʘʜ ʘʨʘʘʥ ʜʘʤʞʫʫʣʛʘʪʘʡ 
ʪᴇʩᴇᴇʪʵʡ ʙʘʡʜʘʛ. 

ʄʦʛʦʡ ʘʨʘʘʥ ʜʘʤʞʫʫʣʛʳʥ ʤʦʛʦʡ ʛʦʣʳʥ ʪʵʥʭʣʵʛ 
ʤʦʜʫʣʠʡʛ (m) ʪʦʦʮʦʦʥʳ ʤʦʜʫʣʴ ʛʵʞ ʥʵʨʣʵʭ ʙᴇʛᴇᴇʜ 
ʤʦʛʦʡ ʘʨʘʘʥʳ ʰװʜʥʠʡ ʜʫʥʜʘʞ ʦʛʪʣʦʣʳʥ ʤʦʜʫʣʴʪʘʡ 
ʪʵʥʮװװ ʙʘʡʥʘ. ʄʦʛʦʡ ʛʦʣʳʥ ʪʵʥʭʣʵʛʠʡʥ ʜʘʛʫʫ, 
ʟʵʨʵʛʮʵʵ ʦʨʰʠʭ ʭʦʸʨ ʦʨʦʦʜʩʳʥ ʠʞʠʣ ʥʵʨʪʵʡ 
ʮʵʛװװʜʠʡʥ ʭʦʦʨʦʥʜʦʭ ʟʘʡʛ ʘʣʭʘʤ (ʨ) ʛʵʭ ʙᴇʛᴇᴇʜ 
ʘʣʭʤʳʛ ʣ ʪʦʦʥʜ ʭʘʨʴʮʫʫʣʩʘʥ ʭʘʨʴʮʘʘʛʘʘʨ ʤʦʜʫʣʴ 
ʪʦʜʦʨʭʦʡʣʦʛʜʦʥʦ. ʄʦʜʫʣʴ ʥʴ 0.05 ... 25 ʤʤ ʭʷʟʛʘʘʨʪ 
ʩʪʘʥʜʘʨʪʯʠʣʘʛʜʩʘʥ ʙʘʡʜʘʛ. 

ά
ὴ

“

ρπ

σȢρτ
σȢρψ̍̍ 

ɼʵʵʨʭ ʪʦʤʴʸʦʥʦʦʩ ʤʦʛʦʡ ʛʦʣʳʥ ʪʵʥʭʣʵʛ ʘʣʭʤʳʛ 

ʙʠʯʚʵʣ: 

ὴ “z ά σȢρτzσȢρψ ρπ̍̍ 

ʄʦʛʦʡ ʛʦʣʳʥ ʦʨʦʦʜʩʳʥ ʦʨʦʦʣʪʳʥ ʪʦʦ (ᾀ
ρ) ʥʴ 

ʠʭʵʚʯʣʵʥ 1,2,4 ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ 1 ʦʨʦʦʜʦʩʪʦʡ ʤʦʛʦʡ 

ʛʦʣʳʥ ʭʫʚʴʜ ʘʣʭʤʳʛ ʜʘʨʘʘʭ ʭʵʣʙʵʨʪ ʙʠʯʠʞ ʙʦʣʥʦ. 

ὴ ὴz ᾀ ρπzρ ρπ̍̍ 

ʕʥʜ: ᾀ- ʤʦʛʦʡ ʛʦʣʳʥ ʦʨʦʦʜʩʳʥ ʦʨʦʣʪʳʥ ʪʦʦ 
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  ʄʦʛʦʡ ʛʦʣʳʥ ʭʫʚʘʘʛʯ ʪʦʡʨʛʠʡʥ ʜʠʘʤʝʪʨʪ ʥʦʦʛʜʦʭ 

ʤʦʜʫʣʠʡʥ ʪʦʦʛ ʭʘʨʴʮʘʥʛʫʡ ʜʠʘʤʝʪʨ ʛʵʞ ʥʵʨʣʵʵʜ 

ʘ ʛʵʞ ʪʵʤʜʵʛʣʵʥʵ.  

ή
Ὠ

ά

ςπ

σȢρυ
φȢστ̍̍ 

ʄʦʛʦʡ ʘʨʘʘʥ ʜʘʤʞʫʫʣʛʳʥ ʘʯʘʘʣʘʣ 

ʜʘʤʞʫʫʣʘʭ ʦʥʮʣʦʛʦʦʩ ʭʘʤʘʘʨʘʘʜ ʭʘʨʴʮʘʣʪʳʥ װʝʜ 

ʤʦʛʦʡ ʛʦʣʜ ʛʫʣʟʘʡʣʪ װװʩʵʭ ʤʘʛʘʜʣʘʣ ʠʭ ʙʘʡʜʘʛ. 

ʄʦʛʦʡ ʛʦʣʜ װװʩʵʭ ʛʫʣʟʘʡʣʪ ʥʴ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ 

ʭʵʤʞʵʵʥʵʵʩ ʭʵʪʵʨʩʵʥ ʪʦʭʠʦʣʜʦʣʜ ʜʘʤʞʫʫʣʛʳʥ 

ʯʘʜʣʳʥ ʘʣʜʘʛʜʘʣ, ʵʣʵʛʜʣʠʡʛ ʠʭʵʩʛʵʭ, ʘʞʠʣʣʘʭ 

ʯʘʜʚʘʨʳʛ ʙʫʫʨʫʫʣʘʭ ʤʫʫ ʪʘʣʪʘʡ ʙʘʡʜʘʛ. ʀʡʤ 

ʫʯʨʘʘʩ ʤʦʛʦʡ ʛʦʣʳʥ ʭʫʚʘʘʛʯ ʪʦʡʨʛʠʡʥ ʜʠʘʤʝʪʨ, 

ʤʦʜʫʣʠʡʛ ʪʦʜʦʨʭʦʡ ʭʘʨʴʮʘʘʥʜ ʙʘʡʭʘʘʨ ʪʦʦʮʦʞ 

ʪᴇʩᴇʣʜᴇʛ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʜʵʵʨʭ ʩᴇʨᴇʛ װʨ ʜʘʛʘʚʨʘʘʩ 

ʩʵʨʛʠʡʣʥʵ. ʇʨʘʢʪʠʢʪ ʭʘʨʴʮʘʥʛʫʡ ʜʠʘʤʝʪʨ ʥʴ ʤʦʛʦʡ 

ʘʨʘʘʥʳ ʰװʜʥʠʡ ʪʦʦʪʦʡ ή πȢςυᾀȟ ʙʘʡʭʘʘʨ 

ʪʦʦʮʜʦʛ.  

ʄʦʛʦʡ ʛʦʣʳʥ ʭʫʚʘʘʛʯ ʪʦʡʨʛʠʡʥ ʜʠʘʤʝʪʨʠʡʛ ʜʘʨʘʘʭ 

ʪʦʤʴʸʦʥʦʦʩ ʪʦʜʦʨʭʦʡʣʥʦ. 

Ὠ ήz ά φȢστzσȢρυ ςπ̍̍ 

ʆʨʦʦʜʩʳʥ ʦʨʦʡ ʭʵʩʛʠʡʥ ᴇʥʜᴇʨ( Ὤ ), ʩʫʫʨʠʡʥ 

ʭʵʩʛʠʡʥ ᴇʥʜᴇʨ ( Ὤ ) ʥʴ ʙʫʩʘʜ ʘʨʘʘʥ ʜʘʤʞʫʫʣʛʘʪʘʡ 

ʠʞʠʣ ʪʦʜʦʨʭʦʡʣʦʛʜʦʥʦ. 

Ὤ ά σȢρυ̍ ̍         Ὤ ρȢςz ά σȢχψ̍ ̍   

ʍʫʚʘʘʛʯ ʪʦʡʨʛʦʦʨ ʘʚʩʘʥ ʤʦʛʦʡ ʛʦʣʳʥ ʦʨʦʦʜʩʳʥ 

ᴇʨʛᴇʣʪʠʡʥ ᴇʥʮᴇʛ ʦʣʦʭ ʥʴ: 

ὸὥὲ‎
ὴ

“Ὠ

ὴᾀ

“ήά

“άᾀ

“ήά

ᾀ

ή

ρ

φȢστ
πȢρυχЈ 

 

ʄʦʛʦʡ ʛʦʣʳʥ ʦʨʦʦʜʩʳʥ ʦʨʦʡʥ ʪʦʡʨʛʠʡʥ ʜʠʘʤʝʪʨ: 

Ὠ Ὠ ςὬ άή ς ςρπ σȢρυ

ςφȢσ̍ ̍

ʄʦʛʦʡ ʛʦʣʳʥ ʫʛʠʡʥ ʪʦʡʨʛʠʡʥ ʜʠʘʤʝʪʨ: 

Ὠ Ὠ   ςὬ άή ςȢτ σȢρψφȢστ ςȢτ

ρωȢω̍ ̍

  ʆʨʦʦʜʦʩʪʦʡ ʭʵʩʛʠʡʥ ʫʨʪʳʛ( ὦ) ʜʘʤʞʫʫʣʛʳʥ 

ʤʦʛʦʡ ʘʨʘʘʥʳ ʭʘʨʴʮʘʣʪʘʜ ʦʨʦʭ ʭʘʤʛʠʡʥ ʠʭ ʰװʜʥʠʡ 

ʪʦʦʥʦʦʩ ʭʘʤʘʘʨʫʫʣʘʥ ʪʦʛʪʦʦʜʦʛ ʙᴇʛᴇᴇʜ ʦʨʦʦʜʩʳʥ 

ʦʨʦʣʪʳʥ ʪʦʦʥʦʦʩ ʭʘʤʘʘʨʫʫʣʘʥ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ 

ʪʦʜʦʨʭʦʡʣʞ ʙʦʣʥʦ.  

ᾀ ρȟς ̆ ̅ὦ ρρ πȢπφᾀ άz σφȢχω̍̍ 

ᾀ τ ̆ ̅ὦ ρς πȢπωᾀ ά

σψȢτσ̍ ̍            ᾀ ωυ̍̍ 

ʕʥʜ ᾀ ʤʦʛʦʡ ʘʨʘʘʥʳ ʰװʜʥʠʡ ʪʦʦ. 

 ʄʦʛʦʡ ʛʦʣʳʛ ʦʨʦʦʜʩʳʥ ʭʘʞʫʫ ʛʘʜʘʨʛʫʫʛ ʟʦʨʦʭ, 
ᴇʥʛᴇʣᴇʭ װʝʜ ʛʦʣʜ ʩʵʚ, ʛʵʤʪʵʣ װװʩʛʵʭ ʤʘʛʘʜʣʘʣ ᴇʥʜᴇʨ 
ʙʘʡʜʘʛ. װתʥʪʵʡ ʭʦʣʙʦʦʪʦʡ ʤʦʛʦʡ ʛʦʣʳʥ ʦʨʦʦʜʩʳʥ 
ʵʭʣʵʣ, ʪᴇʛʩʛᴇʣᴇᴇʩ ʭʦʸʨ ʪʠʡʰ ʥʴ ʫʛʠʡʥ ʭʵʩʛʵʵʨ 3ʤ 
ʭʵʤʞʵʵʛʵʵʨ ʫʨʪʘʩʛʘʞ ʙʦʣʦʚʩʨʫʫʣʜʘʛ. ʍʫʨʜʘʥ 
ʵʨʛʵʣʪʪʵʡ ʤʦʛʦʡ ʛʦʣʳʥ ʭʫʚʴʜ ʪʵʥʮʚʵʨʞʠʣʪʠʡʛ 

ʘʣʜʘʛʜʫʫʣʘʭʛװʡ ʙʘʡʭ װװʜʥʵʵʩ ὦȾ“ά ʭʘʨʴʮʘʘʛ ʪʵʛʰ 
ʪʦʦ ʙʘʡʭʘʘʨ ʩʦʥʛʦʜʦʛ. 

 ʄʦʛʦʡ ʘʨʘʘʥʳ ʛʝʦʤʝʪʨʠʡʥ װʥʜʩʵʥ 
ʭʵʤʞʵʵʩװװʜʠʡʛ ʰװʜʥʠʡ ᴇʨʛᴇʥʠʡ ʜʫʥʜʘʞ ʦʛʪʣʦʣʦʦʨ 
ʪʦʜʦʨʭʦʡʣʜʦʛ. 

ʄʦʛʦʡ ʘʨʘʘʥʳ ʭʫʚʘʘʛʯ ʪʦʡʨʛʠʡʥ ʜʠʘʤʝʪʨ  

Ὠ άᾀ σȢρψzωȢυ σπȢς ̍  ̍

ʐװʜʥʠʡ ʦʨʦʡʥ ʪʦʡʨʛʠʡʥ ʜʠʘʤʝʪʨ  

Ὠ  Ὠ ςὬ άᾀ  ς σȢρψωȢυ ς

σφȢυχ̍̍ 

ʐװʜʥʠʡ ʫʛʠʡʥ ʪʦʡʨʛʠʡʥ ʜʠʘʤʝʪʨ  

Ὠ  Ὠ ςὬ άᾀ ςȢτ σȢρψωȢυ ςȢτ
ςςȢυχ̍̍ 

ʄʦʛʦʡ ʘʨʘʘʥ ʜʘʤʞʫʫʣʛʳʥ ʪᴇʚ ʭʦʦʨʦʥʜʳʥ ʟʘʡʛ 

ʤʦʛʦʡ ʛʦʣ, ʘʨʘʘʥʳ ʭʫʚʘʘʛʯ ʪʦʡʨʛʠʡʥ ʜʠʘʤʝʪʨʵʵʩ 

ʭʘʤʘʘʨʫʫʣʘʥ ʪʦʜʦʨʭʦʡʣʥʦ.  

ὥ πȢυὨ Ὠ πȢυάή ᾀ

πȢυz σȢρψφȢστ ωȢυ

ςυȢρψ ̍  ̍

ʊᴇʚ ʭʦʦʨʦʥʜʳʥ ʟʘʡʛ ʜʘʣʜ ʤʦʛʦʡ ʘʨʘʘʥ 

ʜʘʤʞʫʫʣʛʳʥ ʭʫʚʴʜ ʩʪʘʥʜʘʨʪʯʠʣʞ ᴇʛʩᴇʥ ʙʘʡʜʘʛ 

ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʭʠʡʮʠʡʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪ, ʫʛʩʨʘʣʪʳʥ 

ʥᴇʭʮᴇʣʠʡʛ ʭᴇʥʛᴇʚʯʠʣʞ ᴇʛʜᴇʛ ʩʘʡʥ ʪʘʣʪʘʡ ʶʤ.  

ʄʦʛʦʡ ʘʨʘʘʥʳ ʭʘʞʫʫ ʛʘʜʘʨʛʫʫʛʘʘʨ ʘʚʩʘʥ 

ʭʘʤʛʠʡʥ ʠʭ ʜʠʘʤʝʪʨʠʡʛ ʛʘʜʘʘʜ ʪʦʡʨʛʠʡʥ ʜʠʘʤʝʪʨ 

ʛʵʞ ʥʵʨʣʵʵʜ Ὠ  ʛʵʞ ʪʵʤʜʵʛʣʵʥʵ.  

Ὠ Ὠ
φά

ᾀ ς
σφȢυχ φz

σȢρψ

σ

τςȢωσ ̍  ̍

ʄʦʛʦʡ ʘʨʘʘʥʳ ᴇʨʛᴇʥʠʡʛ ʤʦʛʦʡ ʛʦʣʳʥ ʦʨʦʡʥ 

ʪʦʡʨʛʠʡʥ ʜʠʘʤʝʪʨʵʵʩ ʭʘʤʘʘʨʫʫʣʘʥ ʜʘʨʘʘʭ 

ʙʘʡʜʣʘʘʨ  

ᾀ ρȟς   ὦ πȢχυὨ ρωȢχς̍̍ 

ᾀ τ   ὦ πȢφχὨ ρχȢφς̍̍ 

ʪʫʨʰʠʣʪʘʘʨ ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʘʡʜʘʛ. ɼʘʤʞʫʫʣʛʳʥ 

ʘʯʘʘʣʘʣ ʜʘʤʞʫʫʣʘʭ ʯʘʜʚʘʨʳʛ ʜʵʵʰʣװװʣʵʭʠʡʥ ʪʫʣʜ 

ʤʦʛʦʡ ʘʨʘʘʥʳ ᴇʨʛᴇʥʠʡʛ ʠʭʵʩʛʵʞ ʭʘʨʴʮʘʣʪʳʥ 

ʰʫʣʫʫʥʳ ʫʨʪʳʛ ʥʵʤʵʛʜװװʣʞ ʙʦʣʦʭ ʙʦʣʦʚʯ ʵʥʵ ʥʴ 

ʪᴇʜʠʡʣᴇʥ װʨ ʜװʥʪʵʡ ʙʘʡʜʘʛʛװʡ.  

    ʄʦʛʦʡ ʘʨʘʘʥʳ ʰװʜ ʥʴ ʤʦʛʦʡ ʛʦʣʜ ʪʦʭʦʛʜʩʦʥ 

ʙʘʡʨʣʘʣʪʘʡ ʭʘʨʴʮʘʭ ʙᴇʛᴇᴇʜ ʪʦʭʦʣʪʳʥ ᴇʥʮʛʠʡʛ 

ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ʪʦʜʦʨʭʦʡʣʞ ʙʦʣʥʦ.  

ίὭὲ‏
ὦ

Ὠ πȢυά

ρχ

ςφȢσ πȢυz σȢρψ
πȢφψЈ 

 ʐʠʣʞʠʣʪʪʵʡ ʟʦʨʦʛʜʩʦʥ ʤʦʛʦʡ ʘʨʘʘʥ 

ʜʘʤʞʫʫʣʛʳʥ ʭʫʚʴʜ ʛʝʦʤʝʪʨʠʡʥ װʥʜʩʵʥ ʭʵʤʞʵʵʩװװʜ 

ʥʴ ʟʦʨʦʭ ʙʘʛʘʞʥʳ ʰʠʣʞʠʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʵʵʩ 

ʭʘʤʘʘʨʘʥ ʪʦʜʦʨʭʦʡʣʦʛʜʜʦʛ. ʄʦʛʦʡ ɿʘʩʚʘʨʣʘʛʜʩʘʥ 

(ʰʠʣʞʠʣʪʪʵʡ ʟʦʨʦʛʜʩʦʥ) ʤʦʛʦʡ ʘʨʘʘʥ ʜʘʤʞʫʫʣʛʳʥ 

ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʥʴ ʙʫʩʘʜ ʘʨʘʘʪ ʜʘʤʞʫʫʣʛʘʪʘʡ ʘʜʠʣ 
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ʟʦʨʦʣʪʳʥ װʝʜ ʤʦʛʦʡ ʘʨʘʘʥʳ ʙʵʣʜʵʮʪʵʡ ʙʘʛʘʞ 

ʭʘʨʴʮʘʥʛʫʡʛʘʘʨ ʰʠʣʞʠʭ ʟʘʤʘʘʨ ʷʚʘʛʜʘʥʘ. ɿᴇʚʭᴇʥ 

ʤʦʛʦʡ ʘʨʘʘ ʥʴ ʟʘʩʚʘʨʣʘʛʜʩʘʥ ʙʦʣʦʥ 

ʟʘʩʚʘʨʣʘʛʜʘʘʛװʡ ʙʘʡʞ ʙʦʣʦʭ ʙʘ ʦʨʦʣʪʳʛ ʥʘʪʝʨʜʠʡʥ 

ʙʘʛʘʞʘʘʨ ʛװʡʮʵʪʛʵʜʵʛ. 

ɿʘʩʚʘʨʣʘʛʜʩʘʥ ʤʦʛʦʡ ʘʨʘʘʥ ʜʘʤʞʫʫʣʛʳʥ 

ʪʦʚ ʭʦʦʨʦʥʜʳʥ ʟʘʡʛ ὥ  ʪʵʤʜʵʛʣʵʥʵ. ʐʠʣʞʠʣʪʪʘʡ 

ʟʦʨʦʛʜʩʦʥ ʘʨʘʘʪ ʜʘʤʞʫʫʣʛʳʥ ʪʦʚ ʭʦʦʨʦʥʜʳʥ ʟʘʡʛ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʩʪʘʥʜʘʨʪʳʥ ʫʪʛʘʥʜ ʰʠʣʞװװʣʵʥ 

ʘʚʘʭʜʘʘ ʤʦʛʦʡ ʘʨʘʘʥʳ ʰʫʥʠʡ ʪʦʦʛ ʥʵʛ, ʭʦʸʨ 

hװʜʵʵʨ ᴇᴇʨʯʣᴇʥ ʪʦʦʮʦʞ ʙʦʣʥʦ. ʊʦʚ ʭʦʦʨʦʥʜʳʥ 

ʟʘʡʥ ʦʪʦʛʜʩʦʥ ʫʪʛʘʘʩ ʭʘʤʘʘʨʫʫʣʘʥ ʟʦʨʦʭ ʙʘʛʘʞʥr 

ʰʠʣʞʠʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʠʡʛ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ 

ʪʦʜʦʨʭʦʡʣʥʦ.  

ὼ
ὥ

ά
πȢυή ᾀ

ςυȢρψ

σȢρψ
πȢυz φȢστ ωȢυ

πȢππρχ  

ʐʠʣʞʠʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʠʡʛ 0 ... 1 ʛʵʩʵʥ 

ʭʷʟʛʘʘʨʪ ʠʭʵʚʯʣʵʥ ʩʦʥʛʦʜʦʛ ʙᴇʛᴇᴇʜ ʟᴇʚ ᴇhᴇʨᴇʛʜᴇʭ 

ʭʷʟʛʘʘʨ ʥʴ Ñ1 ʤʤ ʙʘʡʜʘʛ. ʇʨʘʢʪʠʢʪ ʠʭʵʚʯʣʵʥ ʵʝʨʵʛ 

ʰʠʣʞʠʣʪʪʵʡ ʤʦʛʦʡ ʘʨʘʘʥ ʜʘʤʞʫʫʣʛʳʛ ʘʰʠʛʣʘʭ ʥʴ 

ʪװʛʵʵʤʵʣ ʙʘʡʜʘʛ. ɼʘʤʞʫʫʣʛʳʥ ʰװʜʥʠʡ ʵʝʨʵʛ 

ʰʠʣʞʠʣʪ ʥʴ ʘʯʘʘʣʘʣ ʜʘʘʭ ʯʘʜʚʘʨʳʛ ʜʵʵʰʣװװʣʵʭʵʜ 

ʥᴇʣᴇᴇʣᴇʭ ʛʦʣ ʭװʯʠʥ ʟװʡʣװװʜʠʡʥ ʥʵʛ ʶʤ. 

ʐʠʣʞʠʣʪʪʵʡ ʟʦʨʦʛʜʩʦʥ ʘʨʘʘʥʳ ʙʣɻʜʮʠʡʥ ʜʠʘʤʝʪʨ 

ᴇᴇʨ ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ ʭʘʨʠʥ ʤʦʛʦʡ ʛʦʣʳʥ ʭʫʚʜ 

ᴇᴇʨʯʣᴇʣʪʛװʡ ʙʘʡʜʘʛ.  

ʐʠʣʞʠʣʪʪʵʡ ʟʦʨʦʛʜʩʦʥ ʤʦʛʦʡ ʘʨʘʘʥʳ 

ʦʨʦʡʥ ʙʦʣʦʥ ʫʛʠʡʥ ʪʦʡʨʛʠʡʥ ʜʠʘʤʝʪʨ  

Ὠ ά ᾀ ς ς

σȢρψωȢυ ς ςz πȢππρχ

σφȢυυ ̍  ̍

Ὠ ά ᾀ ςȢτ ς

  σȢρψωȢυ ς ςȢτz πȢππρχ

ςςȢυφ̍ ̍ 

ʐʠʣʞʠʣʪʪʡɻ ʟʦʨʦʛʜʩʦʥ ʤʦʛʦʡ ʘʨʘʘʥ ʜʘʤʞʫʫʣʛʳʥ 

ʪᴇʚ ʭʦʦʨʦʥʜʳʥ ʟʘʡ  

ὥ πȢυά  ή ᾀς ς

πȢυ

σzȢρψφȢστ ωȢυ ςz πȢππρχ

ςυȢρψ̍̍ 

ʄʦʛʦʡ ʘʨʘʘʥʳ ʙʫʩʘʜ ʭʵʤʞʵʵʩװװʜ ʥʴ 

ʰʠʣʞʠʣʪʛװʡ ʟʦʨʦʛʜʩʦʥ ʘʨʘʘʥ ʜʘʤʞʫʫʣʛʘʪʘʡ ʘʜʠʣ 

ʪʦʜʦʨʭʦʡʣʥʦ. ʍʘʨʠʥ ʤʦʛʦʡ ʛʦʣʳʥ ʘʥʭʜʘʛʯ 

ʪʦʡʨʛʠʡʥ ʜʠʘʤʝʪʨ ʰʠʣʞʠʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʵʵʩ 

ʭʘʤʘʘʨʥʘ.  

ʄʦʛʦʡ ʛʦʣʳʥ ʦʨʦʦʜʩʳʥ ʘʥʭʜʘʛʯ ʪʦʡʨʛʦʦʨ (ʘʥʜʘʛʯ 

ʮʠʣʠʥʜʨ) ʘʚʩʘʥ ᴇʨʛᴇʣʪʠʡʥ ᴇʥʮʛʠʡʛ ʰʠʣʞʠʣʪʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪʵʵʩ ʭʘʤʘʘʨʫʫʣʘʥ ʪʦʜʦʨʭʦʡʣʞ ʙʦʣʥʦ.  

‎ ὥὶὧὸὫ
ᾀ

ή ςὼ
ὥὶὧὸὫ

ρ

φȢστ ςz πȢππρχ

πȢπρυЈ 

ʆʦʩʨʦʥ ʜʘʤʞʫʫʣʛʘ: 

Oʦʩʨʦʥ ʜʘʤʞʫʫʣʛʘ ʥʴ ( belt drive ) ʤʝʭʘʥʠʢ 

ʜʘʤʞʫʫʣʛʘʜ ʭʵʨʵʛʣʵʛʜʵʞ ʠʨʩʵʥ ʵʨʪʥʠʡ ʫʣʙʘʘʪʘʡ 

ʙᴇʛᴇᴇʜ ʘʞ װʡʣʜʚʵʨʣʵʣ , ʪʝʭʥʠʢʠʡʥ ʭᴇʛʞʠʣʜ װʩʨʵʣʪ 

ʙʠʡ ʙʦʣʛʦʩʦʥ ʜʘʤʞʫʫʣʛʳʥ ʥʵʛʵʥ ʪᴇʨᴇʣ ʶʤ . 

ɼʘʤʞʫʫʣʛʘ ʥʴ ʭʦʸʨ ʙʫʶʫ ʭʵʜ ʭʵʜʵʥ ʛʦʣʳʥ 

ʭʦʦʨʦʥʜ ʵʨʛʵʭ ʭᴇʜᴇʣʛᴇᴇʥʠʡʛ װʨʵʣʪ, ʭʘʨʴʮʘʣʪʳʥ 

ʟʘʨʯʤʘʘʨ ᴇʥʮᴇʛ ʭʫʨʜ, ʤʫʰʛʠʭ ʤʦʤʝʥʪʳʥ 

ᴇᴇʨʯʣᴇʣʪʪʵʡʛʵʵʨ ʜʘʤʞʫʫʣʘʭ , ʵʨʛʵʭ ʭᴇʜᴇʣʛᴇᴇʥʠʡ 

ʯʠʛʣʵʣʠʡʛ ᴇᴇʨʯʣᴇʭ ʟʦʨʠʫʣʘʣʪʪʘʡ ʭᴇʪʣᴇʭ , 

ʭʦʪʣʦʛʜʦʭ ʜʘʤʘʨ , ʦʦʩʨʦʦʩ ʙװʨʜʩʵʥ ʤʝʭʘʥʠʟʤ ʶʤ .  

ɸʞʠʣʣʘʭ ʟʘʨʯʤʘʘʨ ʥʴ װʨʵʣʪʵʪ ʙʘ 

ʭʘʨʴʮʘʣʪʘʪ ʛʵʞ ʭʦʸʨ ʘʥʛʠʣʥʘ . תʨʵʣʪʵʪ ʜʘʤʞʫʫʣʛʘ 

ʥʴ ʜʘʤʘʨ ʦʦʩʦʨ ʭʦʸʨʳʥ ʭʦʦʨʦʥʜ װװʩʵʭ װʨʵʣʪʠʡʥ 

ʭװʯʵʵʨ ʤʫʰʛʠʭ ʤʦʤʝʥʪ ʜʘʤʞʫʫʣʘʭ ʙᴇʛᴇᴇʜ ʰװʜʵʪ 

ʦʦʩʨʦʥ ʜʘʤʞʫʫʣʛʘ ʥʴ ʜʘʤʘʨ , ʦʦʩʨʳʥ ʰװʜʥʠʡ 

ʭʘʨʴʮʘʣʪʘʘʨ ʵʨʛʵʭ ʭᴇʜᴇʣʛᴇᴇʥʠʡʛ ʜʘʤʞʫʫʣʜʘʛ . 

 ʨʵʣʪʵʵʨ ʘʞʠʣʣʘʭ ʜʘʤʞʫʫʣʛʳʥ ʪʫʣʛʫʫʨʳʥ ʘʯʘʘʣʘʣת

ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ, ʢʠʥʝʤʘʪʠʢ ʥʘʨʠʡʚʯʣʘʣ ʙʘʛʘʪʘʡ 

ʙʘʡʜʘʛ . 

 ʆʦʩʨʦʥ ʜʘʤʞʫʫʣʛʳʥ ʜʘʚʫʫ ʪʘʣ ʥʴ: 

¶ ʘ < 15 ʤ ʭװʨʪʵʣ ʟʘʡʜ ʵʨʛʵʭ ʭᴇʜᴇʣʛᴇᴇʥʠʡʛ 
ʜʘʤʞʫʫʣʜʘʛ  

¶ ᴆʥʜᴇʨ ʭʫʨʜʪʘʡ ʵʨʛʵʣʪʵʜ ʘʞʠʣʣʘʭ 
ʯʘʜʚʘʨʪʘʡ  

¶ ɻʫʣʩʘʣʪʘʘʨ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞװװʜʠʡʛ ʭʵʪ 
ʘʯʘʘʣʣʘʘʩ ʭʘʤʛʘʘʣʜʘʛ  

¶ ɼʦʨʛʠʦ ʯʠʯʠʨʛʵʵʛ ʜʘʨʞ ᴇʛᴇʭ ʙʦʣʦʤʞʪʦʡ  

¶ ɸʞʠʣʣʘʛʘʘʥʳ װʝʜ ʜʫʫ ʯʠʤʵʵ ʙʘʛʘʪʘʡ  

¶ ʍʠʡʮʠʡʥ ʭʫʚʴʜ ʵʥʛʠʡʥ , ʪʦʩʦʣʛʦʦʥʳ 
ʩʠʩʪʝʤ ʰʘʘʨʜʜʘʛʛװʡ  

 ʥʵ ᴇʨʪʛʠʡʥ ʭʫʚʴʜ ʭʷʤʜ ʟʵʨʵʛ ʩʘʡʥת ¶
ʪʘʡʣʪʘʡ 

ʆʆʉʈʆʅ ɼɸʄɾʋʋʃɻʓʅ ɻɽʆʄɽʊʈ 

ʆʦʩʨʦʥ ʜʘʤʞʫʫʣʛʳʥ ʛʝʦʤʝʪʨʠʡʥ ʪʦʦʮʦʦʛʦʦʨ 
ʜʘʨʘʘʭ װʥʜʩʵʥ ʭʵʤʞʵʵʩʠʡʛ ʪʦʜʦʨʭʦʡʣʜʦʛ: 

¶ ʜʘʤʨʳʥ ʜʠʘʤʝʪʨ ʬ,  

¶ ʩʘʣʘʘʥʫʫʜʳʥ ʭʦʦʨʦʥʜ װװʩʵʭ ᴇʥʮᴇʛ ɺ.  

¶ ʦʦʩʨʥr ʙװʩʣʵʭ ᴇʥʮᴇʛ,  

¶ ʦʦʩʨʥr ʫʨʪ l,  

¶ ʪᴇʚ ʭʦʦʨʦʥʜʳʥ ʟʘʡ ʘ  

ʍᴇʪʣᴇʭ ʜʘʤʨʳʥ ʜʠʘʤʝʪʨʠʡʛ ʦʦʩʨʥr ʤʘʪʝʨʠʘʣʘʘʩ 
ʭʘʤʘʘʨʫʫʣʘʥ ʪװװʥʠʡ ʯʘʜʘʣ, ʵʨʛʵʣʪʵʵʨ ʜʘʨʘʘʭ 
ʙʘʡʜʣʘʘʨ ʫʨʴʜʯʠʣʘʥ ʪʦʜʦʨʭʦʡʣʦʭ ʙʦʣʦʤʞʪʦʡ 
ʙʘʡʜʘʛ. 

Ὠ ρρππȢȢρσππὖȾὲ  
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ɻʘʨʩʘʥ ʫʪʛʳʛ Ὠ Ὠ  ʙʘʡʭʘʘʨ ʫʨʵʣʪʵʪ 
ʜʘʤʞʫʫʣʛʳʥ ʜʘʤʨʳʥ ʜʠʘʤʝʪʨʠʡʛ 6.1-ʨ ʭʫʩʥʵʛʪʠʡʥ 
ʜʘʛʫʫʣ ʪʦʦʮʦʦʥʳ ʫʪʛʘʜ ʰʠʣʞװװʣʜʵʛ.  

 ʍᴇʪʣᴇʛʜᴇʭ ʜʘʤʨʳʥ ʜʠʘʤʝʪʨʠʡʛ ʜʘʤʞʫʫʣʛʳʥ 
ʭʘʨʴʮʘʘ, ʛʫʣʩʘʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪʵʵʩ ʭʘʤʘʘʨʫʫʣʘʥ 
ʪʦʜʦʨʭʦʡʣʞ ʪʦʦʮʦʦʥʳ ʫʪʛʘʜ ʰʠʣʞװװʣʵʥ ʪʦʦʮʦʦʛ 
ʛװʡʮʵʪʛʵʜʵʛ.  

Ὠ Ὠ όz ᶻρ ‭ σπ 

ʕʥʜ : ‭ πȢπρȣȣȢπȢπς  ʛʫʣʩʘʣʪʳʥ 

ʢʦʵʬʬʠʮʠʝʥʪ ʙʫʶʫ ʘʯʘʘʣʘʣ ʠʭʩʵʭʠʡʥ ʭʵʨʵʵʨ 

ʛʫʣʩʘʣʪ ʥʵʤʵʛʜʜʵʛʠʡʛ ʪʦʦʮʩʦʥ ʢʦʵʬʬʠʮʠʝʥʪ. 

ʆʦʩʨrʥ ʩʘʣʘʘ ʭʦʦʨʦʥʜʦʭ ᴇʥʮʛʠʡʛ ABD ʪʵʛʰ 
ᴇʥʮᴇʛʪ ʛʫʨʚʘʣʞʥʘʘʩ ʦʣʞ ʙʦʣʦʭ ʙʫʶʫ ʭʦʦʨʦʥʜʦʦ 

ὃὈ ὕὕ ὥ   ὄὈ ) ʭʘʤʘʘʨʘʣʪʘʡ ʙᴇʛᴇᴇʜ 

ᴇʥʮʛʠʡʛ ʨʘʜʠʘʥʘʘʨ ʠʣʵʨʭʠʡʣʙʵʣ: 

ίὭὲ
‍

ς

Ὠ Ὠ

ςὥ
         ‍ ςίὭὲ

Ὠ Ὠ

ςὥ
 

 

‍
ρψπЈ

“
Ͻ
ςz Ὠ Ὠ

ςὥ
υχЈϽ

Ὠ Ὠ

ὥ

υχЈϽ
σπ σπ

ρτπ
πЈ 

ὥ ρτπ̍̍       ίὭὲπЈρ 

ɻʘʨʥʘ. ‍Ⱦ2 ᴇʥʮʛʠʡʛ ʫʪʛʳʛ ʭʵʨʵʛʣʵʵʥʜ ρυЈ-ʩ ʠʭʛװʡ 
ʙʘʡʭʘʘʨ ʪʦʦʮʜʦʛ. ʆʦʩʦʨʥʳ ʙװʩʣʵʭ (ʪʦʭʦʣʪʳʥ) 
ᴇʥʮʛʠʡʛ ʛʨʘʜʫʩʘʘʨ ʠʣʵʨʭʠʡʣʙʵʣ. 

ὥ ρψπЈ‍ ρψπЈυχЈϽ
Ὠ Ὠ

ὥ

ρψπЈπϽ
σπ σπ

ρτπ
ρψπЈ 

ὥ ρψπЈ‍ ρψπЈυχЈϽ
Ὠ Ὠ

ὥ

ρψπЈπϽ
σπ σπ

ρτπ
ρψπЈ 

ʕʥʵʭװװ ᴇʥʮʛʠʡʥ ʫʪʛʘ ʥʴ ʭᴇʜᴇʣʛᴇᴇʥ ʜʘʤʞʫʫʣʘʭ 
ʯʘʜʚʘʨʪ ʰʫʫʜ ʥᴇʣᴇᴇʪʵʡ ʫʯʠʨ ʭᴇʪʣᴇʭ ʜʘʤʨʘʥ ʜʵʵʨʵʵ 
ʭʘʚʪʛʘʡ ʦʦʩʨʳʥ ʭʫʚʴʜ ʭʘʤʛʠʡʥ ʙʘʛʘʜʘʘ min150Ü 
ʰʘʘʥʪʘʛ ʦʦʩʨʳʥ ʭʫʚʴʜ ʘ 1minÓ120Ü ʙʘʛʘʛװʡ ʙʘʡʭʘʘʨ 
ʪʦʦʮʦʭ ʥʴ ʟᴇʚ ʶʤ. ʆʦʩʨʳʥ ʫʨʪʳʛ ʰʫʣʫʫʥ ʭʵʩʛʠʡʥ 
ʫʨʪ , ʭᴇʪʣᴇʭ , ʭᴇʪʣᴇʛʜᴇʭ ʜʘʤʨʳʛ ʙװʩʵʣʩʵʥ ʦʦʩʨʥr 
ʥʫʤʳʥ ʫʨʪʫʫʜʳʥ ʥʠʡʣʙʵʨʵʵʨ ʪʦʜʦʨʭʦʡʣʙʦʣ: 

ὰ ςὃὄ ὶὥ
“

ρψπ
ὶὥ

“

ρψπ
 

ɹʦʣʦʭ ʙᴇʛᴇᴇʜ ʪᴇʚ ʭʦʦʨʦʥʜʳʥ ʟʘʡ, ʜʘʤʨʳʥ 
ʜʠʘʤʝʪʨʵʵʨ ʪʦʦʮʚʦʣ ʦʦʩʨrʥ ʫʨʪ  

ὰ ςὥ
“ϽὨ Ὠ

ς
ὶὥ

Ὠ Ὠ

τὥ

ςz ρτπ
σȢρτz σπ σπ

ς
σπ σπ

τz ρψπ
σχτȢς̍ ̍

ɻʘʨʥʘ. תʡʣʜʚʵʨʠʡʥ ʦʦʩʦʨ ʥʴ ʩʪʘʥʜʘʨʪ ʫʨʪʪʘʡ ʫʯʠʨ 
ʦʦʩʨʥr ʪᴇʨʣᴇᴇʩ ʭʘʤʘʘʨʫʫʣʘʥ. ʊᴇʚ ʭʦʦʨʦʥʜʳʛ ʟʘʡʛ 
ʦʦʩʨʥr ʫʨʪʘʘʩ ʭʘʤʘʘʨʫʫʣʘʥ ʪʦʜʦʨʭʦʡʣʙʦʣ: 

ὥ

ςὰ “Ὠ Ὠ ςὰ “Ὠ Ὠ ψὨ Ὠ

ψ
ςz σχτȢς σȢρτσπ σπ

ςz σχτȢς σȢρτσπ σπ ψσπ σπ

ψ
ρτπ ̍  ̍

ɹʦʣʦʭ ʙᴇʛᴇᴇʜ ʵʥʵʭװװ ʪʦʦʮʦʦʥʳ ʫʪʛʘ ʥʴ ʟᴇʚ 
ʭʦʦʨʦʥʜʳʥ ʟʘʡʥ ʭʘʤʛʠʡʥ ʙʘʛʘ ʫʪʛʘʘʩ ʠʭ ʙʘʡʭ ʸʩʪʦʡ,  

ὥ ὥ πȢυυὨ Ὠ πȢυυσπ σπ σσ  

ɼʘʤʞʫʫʣʛʳʥ ʦʚʦʨ ʭʵʤʞʵʵʛ ʘʚʩʘʘʨʭʘʥ ʙʦʣʛʦʭʳʥ 
ʪʫʣʜ ʪᴇʚ ʭʦʦʨʦʥʜʳʥ ʟʘʡʛ ʙʘʛʘʘʨ ʘʚʯ ʙʦʣʦʭ ʙʦʣʦʚʯ 
ʵʨʛʵʣʪʠʡʥ װʝʜ ʥʵʛʞ ʭʫʛʘʮʘʘʥʳ ʜʘʭʴ ʦʦʩʨʥr 
ʛʫʣʟʘʡʣʪʘʜ ʦʨʦʭ ʪʦʦʛ ʠʭʵʩʛʵʞ, ʵʜʵʣʛʵʵʥʠʡ ʭʫʛʘʮʘʘʛ 
ʙʫʨʫʫʣʜʘʛ ʪʘʣʪʘʡ ʙʦʣʥʦ. 

ʐװʜʵʪ ʦʦʩʦʨ ʥʴ / synchronous belts / ʜʘʤʞʫʫʣʛʳʥ 
ʪʦʦ ʪʦʛʪʤʦʣ ; ʭʠʡ ʵʨʛʵʣʪ , ʛʫʣʩʘʣʪʛװʡ ʫʯʠʨ 
 ʨʵʣʪʠʡʥ ʘʣʜʘʛʜʘʣ (99%) ʙʘʩ ʦʚʦʨ ʭʵʤʞʵʵ ʙʘʛʘʪʘʡװ
ʙʘʡʜʘʛ. ʀʡʤʜ ʢʠʥʝʤʘʪʠʢʠʡʥ ᴇʥʜᴇʨ ʥʘʨʠʡʚʯʣʘʣʪʘʡ 
ʤʝʭʘʥʠʟʤʜ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʛʜʜʵʛ.    

  ɼʘʤʞʫʫʣʛʘ ʥʴ ʜʫʥʜʞʘʘʨ ό  ρς , ʭʫʨʜ ʥʴ ὺ
ψπ ̍Ⱦ̒  ʵʨʛʵʣʪʠʡʥ ʜʘʚʪʘʤʞʠʡʥ ὲ ρππππ ̞̑ ̄Ⱦ
 ̍̉ ̎, ʯʘʜʘʣ ʥʴ ˝ τππ ̋ˏ̓ ʙװʭʠʡ ʙʘʡʜʘʛ. ʆʦʩʨʳʥ 
ʰװʜʥʠʡ ʤʦʜʫʣʴ ʥʴ ʭʠʡʮʵʵʩʵʵ ʭʘʤʘʘʨʯ 1 ... 26 ʤʤ - 
ʠʡʥ ʟʘʚʩʘʨʪ , ʫʨʪ ʥʴ 3200 ʤʤ ʭװʨʪʵʣ, ʜʫʥʜʞʘʘʨ 
20.000-25.000 ʮʘʛ ʘʞʠʣʣʘʭ ʥᴇᴇʮʪʵʡ , ʘʞʣʳʥ 
ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʷʟʛʘʘʨ ʥʴ -60Áʉ ... + 60ÁC ʙʘʡʜʣʘʘʨ 
  .ʡʣʜʚʵʨʣʵʛʜʜʵʛװ

  ʆʦʩʨʦʥ ʜʘʤʞʫʫʣʛʳʥ ʜʘʤʨʳʥ ʭʠʡʮ, ʤʘʪʝʨʠʘʣʳʥ 
ʩʦʥʛʦʣʪ ʥʴ ʭʫʨʜ ʩʘʘʣʪʫʫʨʳʥ ʭʠʡʮʠʡʥ ʦʥʮʣʦʛ, 
ʩʫʫʨʠʣʫʫʣʘʣʪ, ʙʵʭʵʣʛʵʵ, ʢʠʥʝʤʘʪʠʢ ʙʦʣʦʥ ʛʝʦʤʝʪʨ 
ʭʵʤʞʵʵʩʵʵʩ ʭʘʤʘʘʨʘʣʪʘʡ ʶʤ. ɼʘʤʞʫʫʣʛʳʥ ʪʦʡʨʦʛ 
ʭʫʨʜʥʘʘʩ ʭʘʤʘʘʨʫʫʣʘʥ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ʤʘʪʝʨʠʘʣ 
ʩʦʥʛʦʣʪʳʛ ʛװʡʮʵʪʛʵʭ ʙʦʣʦʤʞʪʦʡ.  

ʊʫʭʘʡʣʙʘʣ: 

ὺ σπ ̍Ⱦ̒ ʉʏ15, ʉʏ20 ʤʘʨʢʠʡʥ ʰʠʨʤʵʵʨ ʮʫʪʛʘʞ;  

ὺ τπ ̍Ⱦ̒ ʉʪ25ʃ ʤʘʨʢʠʡʥ ʛʘʥʛʘʘʨ ʮʫʪʛʘʞ;  

ὺ τπ ̍Ⱦ̒ -ʙʫʶʫ ʭʫʨʜʘʥ ʵʨʛʵʣʪʪʵʡ ʫʯʠʨ ʭᴇʥʛᴇʥ 
ʤʘʪʝʨʠʘʣʳʥ ʭʘʡʣʰʘʘʨ (ʭᴇʥʛᴇʥ ʮʘʛʘʘʥ) ʪʫʩ ʪʫʩ 
ʭʠʡʜʵʛ ʙʘʡʥʘ  

 ʡʣʜʚʵʨʣʵʭ ʪʦʦ, ʦʚʨʳʥ ʭʵʤʞʵʵʥʵʵʩת 
ʭʘʤʘʘʨʫʫʣʘʥ ʮʫʪʛʘʭ, ʜʘʚʪʘʭ, ʭʵʚʣʵʭ, ʮʫʣ ʙʫʶʫ 
ʫʛʩʨʘʛʜʘʭ ʙʘʡʜʣʘʘʨ ʜʘʤʨʳʛ ʭʠʡʞ ᴇʛʜᴇʛ. ʊʫʭʘʡʣʙʘʣ, 
ʪʦʦʮʦʦʥʳ ʜʠʘʤʝʪʨ Ὠ ςππ ̍  ̍ʙʘʡʭ ʜʘʤʨʫʫʜʳʛ 
ʉʪ3 ʤʘʨʢʠʡʥ ʛʘʥ ʛʫʣʜʤʘʡʥʘʘʩ (ʧʨʦʢʘʪ) ʛʘʨʛʘʞ 
ʘʚʜʘʛ. 

ʆʦʩʨʦʥ ʜʘʤʞʫʫʣʛʳʥ ʢʠʥʝʤʘʪʠʢ 

ɼʘʤʞʫʫʣʛʳʥ ʦʦʩʨʳʥ ʭʫʨʜʳʛ ὺ  ʛʵʚʵʣ ʭᴇʪʣᴇʭ 

ʭᴇʪʣᴇʛʜᴇʭ ʜʘʤʨʳʥ ʪʦʡʨʦʛ ʭʫʨʜʪʘʡ ʜʘʨʘʘʭ 
ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʥʘ. 

ὺ ὺ ὺ 

ɼʘʤʨʳʥ ʪʦʡʨʦʛ ʭʫʨʜ 

ὺ
“z Ὠ ὲz

φπzρπππ

σȢρτzσπzρφππ

φπzρπππ
ςȢυ̍ ̍Ⱦ ̒̆̋ 
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ʊʦʡʨʦʛ ʭʫʨʜ ʙʦʣʦʥ ʛʫʣʩʘʣʪʳʥ ʢʦʝʬʬʠʮʠʝʥʪʳʥ 
ʭʦʦʨʦʥʜ ʜʘʨʘʘʭ ʭʘʤʘʘʨʘʣʪʘʡ. 

ὺ ρ ‐ ὺz ρ πȢπρz ςȢυ

ςȢτχυ̍ ̍Ⱦ ̒̆ ̋  

ɼʘʤʞʫʫʣʛʳʥ ʭʘʨʴʮʘʘ 

ό
ὲ

ὲ

Ὠ

Ὠᶻρ ‐

σπ

σπz ρ πȢπρ
ρȢπ 

 

II.II. ɹתʊʕʕʃ תʁʃɼɺʕʈʃʕʃʊʀʁʅ ʇʈʆʎɽʉʉ 

 ʄʘʥʘʡ ʙʘʛ ʥʴ 8 ʭװʥʠʡ ʙװʨʵʣʜʭɻװװʥʪʵʡ ʞʠʡʨʵʛ 
 ʪʵʵʭ ʘʞʣʳʛ 5װʡʣʜʚʵʨʣʵʭ CNC ʤʘʰʠʥʳ ʟʦʭʠʦʥ ʙװ

ʩʘʨʳʥ 1 ᴇʜᴇʨ ʵʭʣװװʣʵʚ. ɸʞʣʳʥ װʡʣ ʷʚʮ ʥʴ ʜʘʨʘʘʭ 
 ʝ ʰʘʪʪʘʡ ʷʚʘʛʜʩʘʥ. ɼʘʨʘʘʭ ʘʞʣʳʥ ʟʫʨʛʠʡʥ ʜʘʛʫʫװ
ʛװʡʮʵʪʛʵʣ ʭʠʡʛʜʩʵʥ. 

¶ ʍʘʨ ᴇʥʛᴇᴇʨ ʷʣʛʘʞ ʟʫʨʘʛʜʩʘʥ ʥʴ 8ʭ8 

ʢʚʘʜʨʘʪ ʪᴇʤᴇʨ 

¶ ʉʘʘʨʘʣ ᴇʛᴇᴇʨ ʷʣʛʘʞ ʟʫʨʩʘʥ ʥʴ ʰʚʝʣʣʝʨ 
ʪᴇʤᴇʨ 

1. ɻʘʛʥʘʞ ʙʵʣʪʛʵʩʵʥ ʰʠʨʵʵ ʙʦʣʦʥ CNC 
ʪʘʚʮʘʥʜʘʘ ʪʵʛʰ ʭʵʤʜ ʦʨʫʫʣʘʭ ʘʞʠʣ ʭʠʡʩʵʥ. 
ɼʘʨʘʘʭ ʘʞʠʣ ʥʴ ʙװʪʵʵʣʠʡʛ ʘʣʜʘʘʛװʡ ʠʣװװ 
ʥʘʨʠʡʚʯʣʘʣʪʘʡ ʘʞʠʣʣʘʭ ʙʦʣʦʤʞʠʡʛ 
ʙװʨʜװװʣʥʵ. 

2.1-ʨ ʟʫʨʘʛ. ʊʵʛʰʠʣʛʵʵʥʠʡ ʘʞʠʣ 

 

2.2-ʨ ʟʫʨʘʛ. ʎʘʭʠʣʛʘʘʥʳ ʤʘʥʪʘʞ ʭʠʡʩʵʥ ʙʘʡʜʘʣ 
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2.3-ʨ ʟʫʨʘʛ. Z ʪʵʥʭʣʵʛʠʡʥ ʤʦʛʦʡ ʘʨʘʘ 

 

2.4 -ʨ ʟʫʨʘʛ. ʍʘʤʛʘʘʣʘʣʪ ʭʠʡʛʜʩʵʥ ʙʘʡʜʘʣ
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ʊʵʛʰʠʣʛʵʵʥʜ ʦʨʫʫʣʩʥʳ ʜʘʨʘʘ ʪʦʭʠʨʫʫʣʛʘ ʙʦʣʦʥ 
ʫʛʩʨʘʣʪʳʥ ʘʞʣʳʛ ʵʭʣװװʣʩʵʥ. X,Y,Z ʪʵʥʭʣʵʛʠʡʥ ʟʘʤ, 
ʤʦʛʦʡ ʘʨʘʘ, ʘʞʣʳʥ ʪʘʣʙʘʡ, ʩʪʠʧʧʝʨ ʤʦʪʦʨʳʛ 
ʙʘʡʨʰʫʫʣʩʘʥ. 

ʎʘʭʠʣʛʘʘʥʳ ʭʦʣʙʦʣʪ ʙʦʣʦʥ ʛʘʜʥʘʭ ʙʫʜʛʠʡʥ ʘʞʠʣ 
ʤᴇʥ ʩʪʝʧʧʝʨ ʤʦʪʦʨʳʥ ʭʘʤʛʘʘʣʘʣʪ ʩʫʫʨʠʣʫʫʣʩʘʥ.

2.5-ʨ ʟʫʨʘʛ. ʋʛʩʨʘʣʪʳʥ ʘʞʠʣ ʜʫʫʩʩʘʥ ʙʘʡʜʘʣ

ɾʠʡʨʵʛ װʡʣʜʚʵʨʣʵʭ CNC ʤʘʰʠʥʳ ʙװʪʵʵʣʠʡʛ 20 
ʭʦʥʦʛʠʡʥ ʭʫʛʘʮʘʘʥʜ ʙװʨʵʥ ʭʠʡʞ ʛװʡʮʵʪʛʵʣʵʵ. 

II.III. CNC ʄɸʐʀʅʓ ɸɾʀʃʃɸʍ ɿɸʈʏʀʄ 

ɸʣʭʘʤ 1. CNC  ʤʘʰʠʥʳʛ ʘʩʘʘʭ ʙʘ ʙװʭ ʵʜ ʘʥʛʠʡʥ 

ʙװʨʵʥ ʙʘʡʜʣʳʛ ʭʘʨʘʥ ʘʞʠʛʣʘʭ. 

ɸʣʭʘʤ 2. ɸʞʠʣʣʘʭ ʪʘʣʙʘʡʛ ʮʵʚʵʨʣʵʞ ʙʵʣʜʩʵʥ ʙʘʡʭ 

ɸʣʭʘʤ 3. ʍʠʡʛʜʵʭ ʞʠʡʨʛʠʡʥ ʟʫʨʛʠʡʥ ʬʘʡʣʳʛ 

ʭʫʫʣʞ ʙʘʡʨʰʫʫʣʘʭ. 

ɸʣʭʘʤ 4. ʕʭʣʵʭ ʮʵʛʠʡʛ ʛʘʨ ʫʜʠʨʜʣʘʛʘʘʨ ʪʦʭʠʨʫʫʣʞ, 

ʥʘʨʠʡʥ ʭʵʤʞʵʵʩʠʡʛ ʜʘʭʠʥ ʰʘʣʛʘʞ ʢʦʤʘʥʜ ᴇʛᴇʭᴇʜ 

ʙʵʣʵʥ ʙʦʣʛʦʭ. 

ɸʣʭʘʤ 5. ʕʭʣʵʭ ʢʦʤʘʥʜʳʛ ʪᴇʭᴇᴇʨᴇʤʞʠʜ ᴇʛʩʥᴇᴇʨ 

ʙʵʣʜʵʮ ʜʵʵʨ ᴇʛᴇʛʜʩᴇʥ ʟʫʨʛʠʡʛ ʟװʩʵʞ ʵʭʣɻʥʵ. 

ɸʣʭʘʤ 6. ᴆʛᴇʛʜʣʠʡʛ ʜʘʛʫʫ ʭʠʡʩʵʥ ʙװʪʵʵʛʜʵʭװװʥ 

ʙʵʣʵʥ ʙʦʣʥʦ. 

ɸʣʭʘʤ 7. תʨʪʩʠʡʛ ʮʵʚʵʨʣʵʭ. 

II.IV. CNC ʄɸʐʀʅʓ ɿɸʉɺɸʈ תʁʃʏʀʃɻʕʕ 

ɿʘʩʚʘʨ װʡʣʯʠʣʛʵʵ ʥʴ ʭʷʥʘʣʪ, ʦʥʦʰʠʣʛʦʦ, ʟʘʩʘʭ, 
ʪʦʭʠʨʫʫʣʘʭ, ʪʦʩʣʦʭ, ʮʵʥʵʛʣʵʭ, ʮʘʭʠʣʛʘʘʥʳ ʘʞʣʳʛ 
ʛװʡʮʵʪʛʵʜʵʛ. ɿʘʩʚʘʨ װʡʣʯʠʣʛʵʵʥʠʡ ʟʦʨʠʣʛʦ ʥʴ ʵʜ 
ʘʥʛʠʫʜʳʥ ʵʣʵʛʜʣʠʡʥ ʭʫʨʜʳʛ ʙʫʫʨʫʫʣʞ, ʛʵʤʪʣʠʡʛ 
ʠʣʨװװʣʵʭ ʷʚʜʘʣ ʶʤ. ʕʥʵ ʥʴ ʭʷʥʘʣʪ, ʦʥʦh ʠʣʛʦʦ, 
ʟʘʩʘʭ, ʪʦʭʠʨʫʫʣʘʭ, ʪʦʩʣʦʭ ʘʞʣʳʛ ʮʘʛ ʪʫʭʘʡʜ ʥʴ 
ʭʠʡʭ ʟʘʤʘʘʨ ʭʠʡʛʜʜʵʛ. ʍʵʨʵʚ ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵʛ ʮʘʛ 
ʪʫʭʘʡʜ ʥʴ, ʙװʨʵʥ ʛװʡʮʵʜ, ᴇʥʜᴇʨ ʯʘʥʘʨʪʘʡ ʭʠʡʚʵʣ 
ʤʘʰʠʥ ʥʴ ʵʚʜʨʵʣʛװʡʛʵʵʨ ʘʞʠʣʣʘʭ ʸʩʪʦʡ ʙᴇʛᴇᴇʜ 
ʜʘʨʘʘʛʠʡʥ װʡʣʯʠʣʛʵʵ ʭװʨʪʵʣ ʛװʡʮʵʪʛʵʣʠʡʥ װʥʜʩʵʥ 
 .ʡʮ ʙʫʫʨʘʭ ʙʦʣʥʦװʜ ʤʵʜʵʛʜʵʭװװʣʵʣʪװװʟװ

CNC ʤʘʰʠʥ ʙʘʛʘʞ ʭʵʨʵʛʩʵʣ ʥʴ װʡʣʜʚʵʨʣʵʣʜ ʫʣʘʤ 
ʙװʨ ʘʰʠʛʣʘʛʜʘʞ ʙʘʡʛʘʘ ʥʴ ʦʨʯʠʥ װʝʠʡʥ ʤʘʰʠʥ 
  .ʡʣʜʚʵʨʣʵʣʠʡʥ ʭᴇʛʞʣʠʡʛ ʘʭʠʫʣʞ ʙʘʡʥʘװ

 CNC ʤʘʰʠʥʳ ʜʘʨʘʘʭ ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵʛ ʭʠʡʭ 
ʛװʡʮʵʪʛʵʭ ʙʦʣʦʥ ʘʞʣʳʥ ʷʚʮʘʜ ʜʘʨʘʘʭ ʟװʡʣװװʜʠʡʛ 
ʘʥʭʘʘʨʘʭ  ʭʵʨʵʛʪʵʡ.  

  :ʥʜװת

¶ ʉʧʠʥʜʝʣ ʤʦʪʦʨʦʥʜ ʭʵʪ ʘʯʘʘʣʘʣ ᴇʛʯ 
ʭʘʣʘʘʭʛװʡ ʙʘʡʭ  

¶ ʄʦʪʦʨ ʥʴ ʫʩʘʥ ʭᴇʨʛװװʨʪʵʡ ʙʘʛʪʘʘʤʞ 40ʣ 

¶ ɿʦʨʠʫʣʘʣʪʳʥ ʪʦʩʦʦʨ ʤʦʛʦʡ ʘʨʘʘ ʙʦʣʦʥ 
ʥʘʣʫʫ ʟʘʤʜ ʪʦʩʦʣʛʦʦ ʭʠʡʭ 7 ʭʦʥʦʛʪ 1-2 
ʫʜʘʘ ʭʠʡʭ ʅ ʟʘʤʳʛ ʪʦʩʦʣʩʥʳ ʜʘʨʘʘ ʟʘʘʚʘʣ 
ʪʦʩʳʛ  ʘʨʯʠʭ ʸʩʪʦʡ ʙʘʡʜʛʠʡʛ ʘʥʭʘʘʨʘʭ 
ʭʵʨʵʛʪʵʡ. 

¶ ɿʘʘʚʘʣ ʘʞʠʣ ʜʫʫʩʩʘʥʳ ʜʘʨʘʘ ʙװʨʵʥ 
ʮʵʚʵʨʣʵʭ 

¶ ʆʣʦʥ ʮʘʛʠʡʥ ʜʘʚʪʘʤʞʪʘʡ ʘʞʠʣʣʘʩʥʳ ʜʘʨʘʘ 
ʤʦʪʦʨʳʥ ʭʘʣʘʣʪʳʛ ʘʞʠʛʣʘʭ ʭʵʨʵʛʪʵʡ 

ɿʘʩʚʘʨ װʡʣʯʠʣʛʵʵʛ ʪʦʛʪʤʦʣ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʥʵʵʨ 
CNC ʤʘʰʠʥʳ ʥʘʩʞʠʣʪʳʛ ʠʭʵʩʛʵʭ ʙʦʣʦʥ ᴇʨʪᴇʛ 
ʤᴇʥʛᴇ ʙʘʛʘʘʨ ʘʞʠʣʣʘʭ ʙʦʣʦʤʞʠʡʛ ʭʘʥʛʘʞ ᴇʛʥᴇ. 
 ,ʡ ʵʜ ʘʥʛʠʫʜ ʥʘʨʠʡʥ ʪʦʦʩװʡʣʯʠʣʛʵʵ ʭʠʡʛʜʵʵʛת
ʘʞʣʳʥ װʝʜ ʛʘʨʘʭ װʨʪʩɻʥɻ ʵʩ ʭʘʤʘʘʨʯ ʵʚʜʨʵʣ װװʩʵʭ 
ʥᴇʭʮᴇʣʠʡʛ ʙװʨʜװװʣʞ ʙʘʡʜʘʛ.  

III. ɾʀʁʈʕɻ תʁʃɼɺʕʈʃʕʍ CNC ʄɸʐʀʅʓ 

ʆʅʎʃʆɻ, 

III.I. ɾʀʁʈʕɻ ɻʕɾ ʖʋ ɺʕ? 

 ɾʠʡʨʵʛ ʥʴ ʠʭʵʚʯʣʵʥ ʙʘʪ ʙᴇʭ, ʫʷʥ ʭʘʪʘʥ ʙʘ ʵʩʚʵʣ 
ʭʠʤʠʡʥ ʭʘʣʫʫʥ ʭװʯʠʣʜ ʪʵʩʚʵʨʪʵʡ ʙʦʜʠʩʦʦʨ 
ʭʠʡʛʜʩʵʥ ʙʘʡʜʘʛ. ɾʠʡʨʵʛ ʥʴ ʘʞʠʣʣʘʭ ʭʫʛʘʮʘʘʥʳ 
ʷʚʮʘʜ ʵʣʵʛʜʵʞ ʤʫʫʜʘʭ ʙʘ ʵʥʵ ʥʴ ʩʦʣʠʭʦʜ ᴇʨʪᴇʛ ʠʭ 
ʛʘʨʜʘʛ. ʋʛ ʘʩʫʫʜʣʳʛ ʰʠʡʜʵʭʵʜ ʛʦʣ ʘʩʫʫʜʘʣ ʥʴ 
ʜʦʪʦʦʜʦʦ װʡʣʜʚʵʨʣʵʭ ʘʨʛʘ ʟʘʤʳʛ ʩʦʥʛʦʩʦʥ. ʊʫʭʘʡʥ 
 ʣʩʥʵʵʨ ʠʤʧʦʨʪʦʦʨ ʦʨʞװװʡʣʜʚʵʨʣʵʭ ʧʨʦʮʝʩʩʛr ʵʭʣװ
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ʠʨʵʭ ʞʠʡʨʵʛʪ ʛʘʨʘʭ ᴇʨʪʛʠʡʛ ʙʫʫʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ 
ʛʵʞ װʟʵʞ ʙʘʡʥʘ. 

 ɾʠʡʨʵʛ ʥʴ ʟᴇʚʭᴇʥ ʥʵʛ ʣ ʫʜʘʘ ʘʰʠʛʣʘʛʜʜʘʛ ʭʵʩʵʛ 
ʙᴇʛᴇᴇʜ ʭᴇʜᴇʣʛװװʨʠʡʥ ʟʘʩʚʘʨʳʥ ʘʞʠʣʜ ʪװװʥʠʡʛ 
ʰʠʥʵʵʨ ʩʦʣʠʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʜʘʛ. ɾʠʡʨʛʠʡʥ 
 ʨʵʛ ʥʴ ʮʠʣʠʥʜʨʠʡʥ ʪʦʣʛʦʡ ʙʦʣʦʥ ʙʣʦʢװװ
ʭʦʦʨʦʥʜʳʥ ʪʫʩʛʘʘʨʣʘʣʪʳʛ ʥʘʨʠʡʥ ʭʘʜʛʘʣʘʭ 
 ʝʜ ʭʦʣʙʦʩʦʥװ ʨʵʛʪʵʡ. ɾʠʡʨʵʛ ʥʴ ʰʘʭʘʣʪʳʥװװ
ʦʙʲʝʢʪʦʦʩ ʫʨʩʘʭ ʵʩʚʵʣ ʦʨʦʭʦʦʩ ʫʨʴʜʯʠʣʘʥ 
ʩʵʨʛʠʡʣʵʭ ʟʦʨʠʣʛʦʦʨ ʭʦʸʨ ʙʘ ʪװװʥʵʵʩ ʜʵʵʰ ʪʦʦʥʳ 
ʛʘʜʘʨʛʫʫʛʠʡʥ ʭʦʦʨʦʥʜʦʭ ʟʘʡʛ ʜװװʨʛʵʜʵʛ ʤʝʭʘʥʠʢ 
ʙʠʪװװʤʞʣʵʣ ʶʤ.  

 ɼʦʪʦʦʜ ʰʘʪʘʣʪʘʪ ʭᴇʜᴇʣʛװװʨʪ ʪʦʣʛʦʡʥ ʞʠʡʨʛʵʚʯ 
ʥʴ ʭᴇʜᴇʣʛװװʨʠʡʥ ʙʣʦʢ ʙʘ ʮʠʣʠʥʜʨʠʡʥ ʪʦʣʛʦʡʥ 
ʭʦʦʨʦʥʜʦʭ ʙʠʪװװʤʞʣʵʣʠʡʛ ʭʘʥʛʘʜʘʛ. װתʥʠʡ 
ʟʦʨʠʣʛʦ ʥʴ ʮʠʣʠʥʜʨ ʜʦʪʦʨʭ ʰʘʪʘʣʪʳʥ ʭʠʡʛ 
ʙʠʪװװʤʞʠʣʞ, ʮʠʣʠʥʜʨʪ ʭᴇʨʛᴇʣʪʠʡʥ ʰʠʥʛʵʥ ʵʩʚʵʣ 
ʭᴇʜᴇʣʛװװʨʠʡʥ ʪʦʩ ʛʦʦʞʠʭʦʦʩ ʩʵʨʛʠʡʣʵʭ ʷʚʜʘʣ ʶʤ.  

 

III.II. ɾʀʁʈʕɻ ɹתʊʎʀʁʅ ʊᴆʈᴆʃ 

1. ʐᴇʨʤᴇʩᴇʥ ʙʫʩ - ʥʠʡʣʤʵʣ ʤʘʪʝʨʠʘʣʘʘʨ ʭʠʡʛʜʩʵʥ, 
ʙʘʛʘ ʘʛʰʠʣʪ, ʤʘʪʝʨʠʘʣ ᴇᴇʨᴇᴇ ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ 
ʯʘʜʚʘʨʘʘʨ ʪʦʜʦʨʭʦʡʣʦʛʜʜʦʛ. 

2. ɸʩʙʝʩʪ ʙʘ thale-ʘʩʙʝʩʪ - h ʠʥʞ ʯʘʥʘʨʘʘʨʘʘ ʘʩʙʝʩʪ 
ʘʛʫʫʣʘʘʛװʡ, ʠʞʠʣ ʫʷʥ ʭʘʪʘʥ ʙʘʡʜʘʣ, ʭʘʣʫʫʥʜ 

ʪʵʩʚʵʨʪʵʡ, ʫʷʥ ʭʘʪʘʥ ʯʘʥʘʨʫʫʜʪʘʡ ʪᴇʩʪʵʡ. ʆʜʦʦʛʠʡʥ 
ʙʘʡʜʣʘʘʨ ʠʭʵʥʭ ʘʚʪʦʤʘʰʠʥʳ ʭᴇʜᴇʣʛװװʨʪ 
ʘʰʠʛʣʘʜʘʛ. ʕʜʛʵʵʨ ʥʴ ʥʠʤʛʵʥ ʭʫʫʜʘʩ ʭʵʣʙʵʨʵʵʨ 
ʙʵʣʪʛʵʩʵʥ ʰʠʨʭʵʛʪ ʛʘʣʜ ʪʵʩʚʵʨʪʵʡ ʘʩʙʝʩʪ ʤʘʪʝʨʠʘʣ 
ʜʵʵʨ ʩʫʫʨʠʣʜʘʛ ʙᴇʛᴇᴇʜ ʭװʯ ʯʘʜʣʳʛ ᴇʛᴇʭʠʡʥ ʪʫʣʜ 
ʪᴇʤᴇʨ ʪʦʨʦʦʨ ʵʩʚʵʣ ʛʘʥ ʭʫʫʜʩʘʥ ʜʵʵʨʵʵʩ ʮʦʦʣʞ 
ʙʵʭʞװװʣʞ, ʜʘʨʘʘ ʥʴ װװʩʩʵʥ ʩʵʥʜʚʠʯʵʵʩ ʙʵʣʵʥ 
ʞʠʡʨʛʵʚʯʠʡʛ ʭʘʡʯʠʣʞ ʘʚʜʘʛ. 

 ɾʠʡʨʛʵʚʯ ʥʴ ʮʠʣʠʥʜʨ ʪʦʣʛʦʡʥ ʙװʭ ʭʘʚʪʛʘʡ ʙʘ 
ʩʫʚʛʠʡʛ ʥʘʨʠʡʚʯʣʘʥ ʜʘʚʪʘʭ ʸʩʪʦʡ. ʐʘʪʘʣʪʳʥ 
ʢʘʤʝʨ, ʛʘʟʨʳʥ ʪʦʩʥʳ ʩʫʚʘʛ ʙʦʣʦʥ ʙʫʩʘʜ ʥʠʤʛʵʥ 
ʛװװʨʥʠʡ ʜʘʛʫʫ ʘʩʙʝʩʪʳʥ ʞʠʡʨʛʵʚʯʠʡʛ ʥʠʤʛʵʥ 
ʟᴇᴇʣᴇʥ ʤʝʪʘʣʣʳʥ ʜʘʚʭʘʨʛʘʘʨ ʥʵʤʞ ʦʸʜʦʛ. ʀʡʤ 
ʤʝʪʘʣʣʳʥ ʠʨʤʵʛ ʥʴ ʤʝʭʘʥʠʢ ʭװʯʠʡʛ ʠʭʵʵʭʵʥ 
ʥʵʤʵʛʜװװʣʞ, ʮʠʣʠʥʜʨװװʜʠʡʥ ʫʫʣʟʚʘʨ ʜʘʭʴ 
ʥʷʛʪʨʘʣʳʛ ʥʵʤʵʛʜװװʣʜʵʛ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʥᴇᴇʮ ʙʘ 
ʭᴇʜᴇʣʛװװʨʠʡʛ ʥʵʤʵʛʜװװʣʵʭ ʪװʚʰʥʠʡʛ ʠʭʵʵʭʵʥ 
ʥʵʤʵʛʜװװʣʜʵʛ. ɾʠʡʨʛʵʚʯʥʠʡ ʥʘʘʣʜʘʤʭʘʡ ʰʠʥʞ 
ʯʘʥʘʨʳʛ ʙʘʛʘʩʛʘʭʳʥ ʪʫʣʜ ʪװװʥʠʡ ʛʘʜʘʨʛʫʫʛ ʙʘʣ 
ʯʫʣʫʫʥʳ ʪʦʩʦʦʨ ʥʵʤʵʣʪ ʘʨʛʘʘʨ ʙʦʣʦʚʩʨʫʫʣʜʘʛ. 

3. ɹװʭ ʤʝʪʘʣʣ ʞʠʡʨʛʵʚʯ - ʍᴇʥʛᴇʥ ʮʘʛʘʘʥ, ʟʵʩ, 
ʟᴇᴇʣᴇʥ ʛʘʥ - ʟᴇᴇʣᴇʥ ʤʝʪʘʣʣʳʥ ʥʠʤʛʵʥ ʭʘʚʪʘʥʛʘʘʨ 
ʭʠʡʛʜʩʵʥ ʙʘʡʜʘʛ. ʕʜʛʵʵʨ ʥʴ ʭʘʤʛʠʡʥ װʨ ʜװʥʪʵʡ ʛʵʞ 
ʪʦʦʮʦʛʜʜʦʛ ʪʫʣ ʠʡʤ ʞʠʡʨʛʵʚʯ ʥʴ ʙװʭ ʭʘʚʪʛʘʡ 
ʭʘʚʪʛʘʡʜ ʜʘʨʘʣʪ ʙʘ ʪʝʤʧʝʨʘʪʫʨʳʥ ʞʠʛʜ ʪʘʨʭʘʣʪʪʘʡ 
ʙʘʡʜʘʛ. ɸʯʘʘʥʳ ʤʘʰʠʥʳ ʜʠʟʝʣʴ ʭᴇʜᴇʣʛװװʨ, 
ʘʛʘʘʨʳʥ ʭᴇʨʛᴇʣʪʪʵʡ ʭᴇʜᴇʣʛװװʨʪ ʰʘʭʘʣʪʳʛ ʙʘʛʘʩʛʘʭ 
ʥʵʤʵʣʪ ʞʠʡʨʛʵʚʯ ʙʦʣʛʦʥ ʘʰʠʛʣʘʜʘʛ.

3.1-ʨ ʟʫʨʘʛ. ɾʠʡʨʵʛ

III.III. ɾʀʁʈʕɻ תʁʃɼɺʕʈʃʕʍ CNC ʄɸʐʀʅ 

 ɾʠʡʨʵʛ װʡʣʜʚʵʨʣʵʭ CNC ʤʘʰʠʥʳ ʙװʪʵʵʣʠʡʛ 
ʭʠʡʩʥʵʵʨ ʜʦʪʦʦʜʜʦʦ ʭʷʤʜ װʥʵʵʨ װʡʣʜʚʵʨʣʵʞ 
ʠʤʧʦʨʪʦʦʨ ʦʨʫʫʣʞ ʠʨʜʵʛ ʞʠʡʨʛʠʡʥ ʭʫʚʠʡʛ 
ʙʫʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ ʙʠʣʵʵ. ʄʘʥʘʡ ʙװʪʵʵʣ ʥʴ ʙʫʩʘʜ 
CNC ʤʘʰʠʥʘʘʩ ʜʘʨʘʘʭ ʜʘʚʫʫ ʪʘʣʫʫʜʪʘʡ: 

¶ ʉʪʘʥʜʘʨʪ ʭʵʤʞʵʵʛʵʵʨ ʞʠʡʨʛʠʡʛ 
 ʡʣʜʚʵʨʣʵʭװ

¶ ᴆʨʪᴇʛ ʙʘʛʘʘʨ װʡʣʜʚʵʨʣʵʭ 

¶ ɹװʪʵʵʤʞ, ʭʫʨʜʳʛ ʥʵʤʵʛʜװװʣʵʭ. ʕʥʵ ʥʴ 
ʟʘʨʜʣʳʛ ʙʫʫʨʫʫʣʞ, ʘʰʛʠʡʛ ʥʵʤʵʛʜװװʣʵʭ 
ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʜʦʛ. 

¶ ɹװʭ ʪᴇʨʣʠʡʥ ʵʜ ʘʥʛʠ װʡʣʜʚʵʨʣʵʭ, ʟʘʨʠʤ 
ʪʦʭʠʦʣʜʦʣʜ ʪװװʭʠʡ ʵʜʵʵʩ ʵʮʩʠʡʥ 
ʙװʪʵʵʛʜʵʭװװʥ ʭװʨʪʵʣʭ ʦʣʦʥ ʧʨʦʮʝʩʩʳʛ 
ʷʚʫʫʣʘʭ ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʜʦʛ. 

¶ ɸʚʪʦʤʘʪʞʫʫʣʘʣʪ ʥʴ ʭװʥʠʡ ʭװʯʠʥ 
ʯʘʨʤʘʡʣʪʛװʡʛʵʵʨ װʡʣʜʚʵʨʣʵʣʠʡʥ װʡʣ 
ʷʚʮʳʛ ʭʷʥʘʭ, ʷʚʫʫʣʘʭ ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʜʦʛ. 
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IV. ɾʀʁʈʕɻ תʁʃɼɺʕʈʃʕʍ CNC ɿתʉʕɻʏ 

ʄɸʐʀʅʓ 3D ɿɸɻɺɸʈʏʃɸʃ, ʉʀʄʋʃʗʎʀ 

IV.I. CNC ɿתʉʕɻʏ ʄɸʐʀʅʓ 3D ɿɸɻɺɸʈ

 

4.1-ʨ ʟʫʨʘʛ. ʀʭ ʙʠʝʠʡʥ ʘʞʣʳʥ ʟʫʨʘʛ 
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4.2-ʨ ʟʫʨʘʛ. ɾʠʡʨʵʛ װʡʣʜʚʵʨʣʵʭ CNC ʤʘʰʠʥʳ 3 ʭʵʤʞʵʵʩʪ ʟʘʛʚʘʨ 

 

 

4.3-ʨ ʟʫʨʘʛ ʨ ʟʫʨʘʛ. CNC ʤʘʰʠʥ 
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4.4 -ʨ ʟʫʨʘʛ. ʉʧʠʥʜʝʣ ʤʦʪʦʨ 

 

4.5 ïʨ ʉʧʠʥʜʝʣ ʤʦʪʦʨ 3 ʭʵʤʞʵʵʩʪ ʟʘʛʚʘʨ

V. ʍᴆɼᴆʃʄᴆʈʀʁʅ ɸʖʋʃɻתʁ ɹɸʁɼɸʃ 

ʕʈתתʃ ɸʍʋʁ 

V.I. CNC ɿתʉʕɻʏ ʄɸʐʀʅ ʋɻʉʈɸʍ תɽʀʁʅ 
ɸʖʋʃɻתʁ ɸɾʀʃʃɸɻɸɸ 

V.I.I. ɻʘʛʥʫʫʨ ʙʦʣʦʥ ʛʘʣ ʭʵʨʵʛʣʵʩʵʥ ʘʞʣʳʛ 
ʭʘʨʠʫʮʘʛʯ ʙʘ ʛʘʛʥʫʫʨʯʜʳʥ ʤᴇʨʜᴇʭ ʘʶʫʣʛװʡ 

ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʘʚʘʨ 

1. ɻʘʛʥʫʫʨʯʠʥ ʥʴ ʢʦʤʧʘʥʠʡʥ ʘʞʠʣʯʜʳʥ ʤᴇʨʜᴇʭ 
ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ ʝʨᴇʥʭʠʡ ʟʘʘʚʘʨ, ʛʘʣʳʥ 
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ʘʶʫʣʘʘʩ ʭʘʤʛʘʘʣʘʭ ʜװʨʵʤ ʟʘʘʚʘʨ, ʞʫʨʤʳʥ 
ʰʘʘʨʜʣʘʛʳʛ ʤᴇʨʜᴇʥᴇ. 

2. ʄᴇʥ ʢʦʤʧʘʥʠʡʥ ʜʦʪʦʦʜ ʞʫʨʘʤ, ʭʦʣʙʦʛʜʦʭ ʞʫʨʘʤ 
ʟʘʘʚʨʳʛ ʩʫʜʘʣʞ ʤʵʜʩʵʥ ʙʘʡʥʘ. 

3. ɻʘʛʥʫʫʨʯʠʥ ʥʴ ʘʞʠʣ װװʨʛʠʡʥ ʟʘʘʚʘʨʪ ʪʫʩʛʘʛʜʩʘʥ 
ʙʘ ʀʊɸ-ʥ ʜʘʘʣʛʘʩʘʥ ʘʞʣʳʛ ʛװʡʮʵʪʛʵʥʵ. 

4. ɻʘʛʥʫʫʨʯʠʥ ʥʴ ᴇᴇʨʠʡʥ ʵʟʵʤʰʩʵʥ ʤʵʨʛʵʞʣʵʵʨ 
ʰʘʣʛʘʣʪ ᴇʛʩᴇʥ, ʵʨװװʣ ʤʵʥʜʠʡʥ װʟʵʛʪ ʦʨʩʦʥ, 
ʢʦʤʧʘʥʠʡʥ ʟʘʘʚʘʨʯʠʣʛʘʘʥr  ʭʷʥʘʣʪʳʥ ʭʫʫʜʘʩ, 
ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ ʝʨᴇʥʭʠʡ ʟʘʘʚʘʨ, ʛʘʣʳʥ 
ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘ, ʛʘʛʥʫʫʨ ʭʠʡʭ װʝʠʡʥ ʘʶʫʣʛװʡ 
ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʘʚʘʨʯʠʣʛʘ ʘʚʩʘʥ ʙʘʡʥʘ. 

5. ɻʘʛʥʫʫʨ ʙʦʣʦʥ ʛʘʣ ʛʘʨʛʘʭ ʘʞʣʳʛ ʭʠʡʭʜʵʵ 
ʪʫʩʛʘʡʣʘʥ ʟʦʨʠʫʣʞ ʛʘʨʛʘʩʘʥ ʘʞʣʳʛ ʙʘʡʨ ʙʫʶʫ 
ʘʞʣʳʥ ʪװʨ ʙʘʡʨʘʥʜ ʛʘʣʳʥ ʘʶʫʣʛװʡʥ ʙʦʣʦʥ ʘʶʫʣʛװʡ 
ʘʞʠʣʣʘʛʘʘʥʳ ʜװʨʤʠʡʥ ʰʘʘʨʜʣʘʛʳʛ ʙʠʝʣװװʣʩʵʥ 
ʥᴇʭʮᴇʣʜ ʛװʡʮʵʪʛʵʥʵ. 

6. ɻʘʛʥʫʫʨ ʙʦʣʦʥ ʛʘʣ ʛʘʨʛʘʭ ʘʞʣʳʛ ʘʞʣʳʥ ʙʘʡʨʥʳ 
ʥᴇʭʮᴇʣᴇᴇʩ ʰʘʣʪʛʘʘʣʞ ʥʘʨʷʜ ʙʫʶʫ ʘʤʘʥ 
ʰʠʡʜʚʵʨʵʵʨ ʛװʡʮʵʪʛʵʥʵ. ʗʤʘʨʚʘʘ ʦʩʣʳʥ װʝʜ ʰʫʫʜ 
ʥʵʛʞ, ʭʵʩʛʠʡʥ ʜʘʨʛʳʥ ʭʷʥʘʣʪ ʜʦʨ ʭʠʡʭʠʡʛ 
ʟᴇʚʰᴇᴇʨʥᴇ. 

7. ɸʣʠʚʘʘ ʘʞʣʳʛ ʛװʡʮʵʪʛʵʭ װʝʜʵʵ ʭᴇʜᴇʣʤᴇʨ 
ʭʘʤʛʘʘʣʣʳʥ ʭʫʚʮʘʩ, ʭʘʤʛʘʘʣʘʭ ʭʵʨʵʛʩʵʣ, ʘʞʣʳʥ 
ʦʥʮʣʦʛʪ ʪʦʭʠʨʩʦʥ ʙʘʛʘʞ, ʭʵʨʵʛʩʵʣ, ʩʵʣʙʵʛ 
ʤʘʪʝʨʠʘʣʘʘʨ ʭʘʥʛʘʛʜʩʘʥ ʙʘʡʭ ʸʩʪʦʡ. 

ʎʘʭʠʣʛʘʘʥ ʛʘʛʥʫʫʨʳʥ ʘʞʣʳʥ  װʝʜ ʪʘʚʠʛʜʘʭ 
ʰʘʘʨʜʣʘʛʘ 

1. ʎʘʭʠʣʛʘʘʥ ʛʘʛʥʫʫʨʳʥ ʘʞʣʳʛ ʜʘʨʘʘʭ ʥᴇʭʮᴇʣʠʡʛ 
ʭʘʥʛʘʞ ʛװʡʮʵʪʛʵʥʵ.  

a.ɻʘʣʳʥ ʘʞʠʣ ʘʶʫʣʛװʡ ʛװʡʮʵʪʛʵʭ ʰʘʘʨʜʣʘʛʳʛ 
ʭʘʥʛʘʞ ʤᴇʨʜᴇʭ  

b. ɹװʨʵʥ ʪʘʩʣʘʛʜʩʘʥ ʘʞʠʣʣʘʘʛװʡ  ʪʦʥʦʛʣʦʣ ʜʵʵʨ 
ʘʞʠʣ ʛװʡʮʵʪʛʵʭ  

c. ɻʘʛʥʘʭ ʵʜ ʘʥʛʠʡʛ ʪʦʦʩʥʦʦʩ ʩʘʡʪʘʨ ʮʵʚʵʨʣʵʭ  

d. ʆʯ װʩʨʵʭ,  ʭʘʡʣʩʘʥ ʤʝʪʘʣʣ ʫʥʘʭʘʘʩ ʫʨʴʜʯʠʣʘʥ  
ʭʘʤʛʘʘʣʘʭ ʟʦʨʠʣʛʦʦʨ ʘʞʣʳʥ ʙʘʡʨʘʥʜ ʭʘʰʠʣʪ ʭʠʡʭ  

2. ʅװװʜʣʠʡʥ ʛʘʛʥʫʫʨʳʥ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ ʟᴇᴇʭʜᴇᴇ 
ʭװʯʜʵʣʵʵʩ ʟʘʘʚʘʣ ʪʘʩʣʘʭ ʭʵʨʵʛʪʵʡ.  

3. ʕʣʝʢʪʨʦʜ ʯʠʤʭװװʨ ʙʦʣʦʥ ʛʘʛʥʘʞ ʙʘʡʛʘʘ ʵʜ 
ʟװʡʣʩʵʜ ʫʪʘʩʥʫʫʜʳʛ  ʩʘʡʪʘʨ ʙʵʭʣʵʭ ʭʵʨʵʛʪʵʡ.  
ʕʣʝʢʪʨʦʜ ʯʠʤʭװװʨʪ ʭʦʣʙʦʛʜʩʦʥ ʭʘʚʯʘʘʨʳʛ ʩʘʡʪʘʨ 
ʭᴇʥʜʠʡʨװװʣʵʭ ʭʵʨʵʛʪʵʡ.  

4. ɻʘʛʥʫʫʨʯʥʳ  ʫʪʘʩʥʫʫʜʳʛ  ʭʘʣʫʫʥ  ʛʘʛʥʫʫʨʘʘʨ  
ʭʦʣʙʦʭ,   ʵʩʚʵʣ ʭʦʣʙʦʭ ʤʫʬʪʵʵʨ ʟʘʣʛʘʥʘ.  ɿʘʣʛʘʛʜʩʘʥ 
ʛʘʟʨʳʛ ʩʘʡʪʘʨ ʙװʨʵʭ ʭʵʨʵʛʪʵʡ.  

5. ɻʘʛʥʫʫʨʳʥ װʝʜ  ʘʞʣʳʥ ʭʫʚʮʘʩ ʭʘʤʛʘʘʣʘʭ 
ʭʵʨʵʛʩʣʠʡʛ ʙװʨʵʥ ʟᴇʚ ʭʵʨʵʛʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  ʄᴇʥ 
ʛʘʛʥʫʫʨʯʠʥʜ ʪʫʩʘʣʞ ʙʘʡʛʘʘ ʟʘʩʚʘʨʯʠʥ ʥʴ 
ʛʘʛʥʫʫʨʯʥʳ ʘʜʠʣ ʭʘʤʛʘʘʣʘʭ ʭʵʨʵʛʩʵʣʪʵʡ ʙʘʡʥʘ.    

6. ɻʘʛʥʫʫʨʯʠʥ ʛʘʛʥʫʫʨʳʥ ʘʧʧʘʨʘʪʳʛ ʟᴇᴇʚᴇʨʣᴇʭ ʙʘ 
ʘʞʣʳʥ ʙʘʡʨʘʘ ʷʤʘʨ ʥʵʛ ʭʫʛʘʮʘʘʛʘʘʨ ʦʨʭʠʞ  ʷʚʘʭʜʘʘ 
ʛʘʛʥʫʫʨʳʥ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳʛ ʭװʯʜʵʣʵʵʩ ʪʘʩʘʣʞ 
ʙʘʡʭ װװʨʵʛʪʵʡ.  

7. ʅװװʜʣʠʡʥ ʛʘʛʥʫʫʨʳʥ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ ʭװʯʜʵʣʜ 
ʟʘʣʛʘʭʳʥ ᴇʤʥᴇ ʛʘʟʘʨʜʫʫʣʘʭ ʭʵʨʵʛʪʵʡ  

8. ʎʘʭʠʣʛʘʘʥ ʛװʡʜʵʣʜ ʥʵʨʚʵʛʜʵʞ ʙʦʣʦʭ ʦʥʮ 
ʘʶʫʣʪʘʡ /ʭʫʜʘʛ, ʫʩ ʭʘʜʛʘʣʘʣʪʳʥ ʙʘʣʣʦʥ, ʙʝʥʟʠʥʳ 
ʩʘʚ/ ʛʘʟʘʨʪ ʛʘʛʥʫʫʨʯʠʥ ʨʝʟʠʥʵʥ ʙʵʵʣʠʡ ʜʵʚʩʛʵʨ, 
ʜʫʫʣʛʘ ʤʘʣʛʘʡ, ʭʘʤʛʘʘʣʘʭ ʙװʩʪʵʡ ʘʞʠʣʣʘʥʘ. 
ɻʘʛʥʫʫʨʳʛ ʟʘʘʚʘʣ ʭʦʸʨ ʭװʥ ʭʠʡʥʵ.  

9. ɻʘʛʥʫʫʨʳʥ ʫʪʘʩ /ʢʘʙʝʣʴ/ ʥʴ  ʭװʯʠʣʪᴇʨᴇʛʯʪʵʡ  
ʭʦʦʣʦʡʥʦʦʩ      0.5ʤ-ʵʵʩ ʦʡʨʛװʡ, ʘʮʝʪʠʣʝʥʠʡ ʙʦʣʦʥ 
ʙʫʩʘʜ ʰʘʪʘʤʭʘʡ ʰʠʥʛʵʥʪʵʡ ʭʦʦʣʦʡʥʦʦʩ 1ʤ-ʵʵʩ 
ʦʡʨʛװʡ ʙʘʡʥʘ.   

ʍʦʨʠʛʣʦʭ ʟװʡʣ 

1. ɻʘʟʘʨʜʫʫʣʛʘʛװʡ ʵʩʚʵʣ ʤʫʫ ʛʘʟʘʨʜʫʫʣʛʘʪʘʡ 
ʛʘʛʥʫʫʨʳʥ ʪᴇʭᴇᴇʨᴇʤʞ  ʜʵʵʨ ʘʞʠʣʣʘʭʳʛ  

2. ɻʘʛʥʫʫʨʳʥ ʘʧʧʘʨʘʪʳʛ ʭװʯʜʵʣʜ ʟʘʣʛʘʘʪʘʡ 
ʟᴇᴇʚᴇʨʣᴇʭ ʙʘ ʦʨʭʠʭʳʛ  

ɻʘʛʥʫʫʨʘʘʩ װװʩʵʭ ʵʨʩʜʵʣ 

 ɻʘʛʥʫʫʨʳʥ ʘʞʠʣ ʥʴ ʥװʜʥʠʡ ʩʘʣʩʪ ʙװʨʭʵʚʯʠʡʛ 
ʛʵʤʪʵʵʭ ʵʨʩʜʵʣʪʵʡ ʙʘʡʜʘʛ. ʕʤʯ ʥʘʨ ʛʘʛʥʫʫʨʳʥ 
ʘʞʣʳʥ ʜʘʨʘʘ ʥװʜʥʠʡ ʪװʣʵʛʜʵʣʪʠʡʛ ʵʣʝʢʪʨʦʬʪʘʣʴʤʠ 
ʛʵʞ ʥʵʨʣʵʜʵʛ. ɻʘʛʥʫʫʨʳʥ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ ʙʫʨʫʫ 
ʵʩʚʵʣ ʙʫʨʫʫ ʘʰʠʛʣʘʩʘʥ ʪʦʭʠʦʣʜʦʣʜ ᴇʚʯʠʥ װװʩʵʞ 
ʙʦʣʥʦ. ɻʵʤʪʣʵʵʩ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ, ᴇᴇʨʠʡʛᴇᴇ 
ʰʘʪʘʘʭʛװʡʥ ʪʫʣʜ ʪʘ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ ʜװʨʤʠʡʛ 
ʜʘʛʘʞ ʤᴇʨʜᴇʭ ʸʩʪʦʡ. 

ʍʵʪ ʷʛʘʘʥ ʪʫʷʘ ʥʴ ʵʚʵʨʣʵʛ ʙװʨʭʵʚʯʠʥʜ ʥᴇʣᴇᴇʣʜᴇʛ 
ʪʫʣ ʥװʜʥʠʡ ᴇʚʜᴇʣʪ װװʩʜʵʛ. ɻʵʤʪʣʠʡʥ ʟʵʨʵʛ ʥʴ 
ʪʵʜʥʠʡ ʵʨʯ ʭװʯʥɻ ʵʩ ʭʘʤʘʘʨʥʘ.  

V.I.II. ɻʘʣʳʥ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʘʚʘʨ 

¶ ʘʞʠʣʯʠʥ, ʘʣʙʘʥ ʭʘʘʛʯʠʜ ʵʥʵʭװװ ʟʘʘʚʘʨʪ 
ʪʫʩʛʘʛʜʩʘʥ  ʛʘʣʳʥ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ 
ʰʘʘʨʜʣʘʛʳʛ ʜʘʛʘʞ ʤᴇʨʜᴇʥᴇ.  

¶ ɸʞʠʣʪʘʥ  ʙװʨ ʵʥʵʭװװ ʛʘʣʳʥ  ʘʶʫʣʛװʡ 
ʘʞʠʣʣʘʛʘʘʥʳ  ʟʘʘʚʨʳʛ  ʩʘʡʪʘʨ ʤʵʜʵʞ, 
ʙʠʝʣװװʣʜʵʛ ʙʘʡʭ װװʨʵʛʪʵʡ   

¶ ɻʘʣʳʥ ʘʶʫʣʘʘʩ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ 
ʟʘʘʚʘʨʯʠʣʛʘ ʘʚʘʘʛװʡ ʘʞʠʣʪʥʛr ʘʞʠʣʜ 
ʦʨʫʫʣʘʭʛװʡ.  

¶ ɻʘʣ ʫʥʪʨʘʘʛʫʫʨʳʛ ʘʰʠʛʣʘʞ ʯʘʜʜʘʛ ʙʘʡʭ, 
ʪװװʥʠʡ ʘʞʠʣʣʘʭ ʟʘʨʯʠʤ, ʙװʪʮʠʡʛ ʤʵʜʜʵʛ 
ʙʘʡʭ  

¶ ɸʣʙʘʥʳ ʜʘʨʛʳʥ ʟᴇʚʰᴇᴇʨʣᴇᴇʨ ʟʘʘʛʜʩʘʥ 
ʭʵʤʞʵʵʛʵʵʨ ʙʠʪװװ ʩʘʚʘʥʜ ʙװʭ ʪᴇʨʣʠʡʥ 
ʘʤʘʨʭʘʥ ʥʦʮʦʭ, ʪʦʩʣʦʭ ʤʘʪʝʨʠʘʣʫʫʜʳʛ 
ʘʞʣʳʥ ʙʘʡʨʘʥʜ ʭʘʜʛʘʣʥʘ.   

¶ ɻʘʣ ʛʘʨʩʥʳʛ ʭʘʨʩʘʥ, ʤʵʜʩʵʥ ʭʵʥ ʙʦʣʦʚʯ 
ʷʘʨʘʣʪʘʡ ʛʘʣ ʢʦʤʘʥʜ/101, ʛʘʨ ʫʪʩʘʘʨ 
01522101/ ʜʫʫʜʘʞ, ʫʜʠʨʜʘʭ ʭװʤװװʩʪʵʵ 
ʤʵʜʵʛʜʵʥʵ.  

¶ ᴆᴇʨʠʡʥ  ʭװʯ ʙʦʣʦʣʮʦʦ,  ʛʘʣʳʥ ʙʘʛʘʞ 
ʭʵʨʵʛʩʣʠʡʛ ʘʰʠʛʣʘʞ ʛʘʣʳʛ ʫʥʪʨʘʘʭ,  
ʮʘʘʰʠʜ ʛʘʣ ʜʘʤʞʠʥ ʪʘʨʭʘʭʘʘʩ  ʭʘʤʛʘʘʣʘʭ 
ʘʨʛʘ ʭʵʤʞʵʵ ʘʚʘʭ   

ʎʘʭʠʣʛʘʘʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʜ ʛʘʨʩʘʥ ʛʘʣʳʛ 
ʫʥʪʨʘʘʭ 

¶ 0,4ʢɺ ʭװʨʪʵʣ ʭװʯʜʵʣʠʡʥ ʫʜʠʨʜʘʭ ʩʘʤʙʘʨʪ 
ʛʘʨʩʘʥ ʛʘʣʳʛ ʭװʯʜʵʣʠʡʛ ʩʘʣʛʘʭʛװʡ ʫʥʪʨʘʘʞ 
ʙʦʣʦʭ ʙʘ ʥװװʨʩʭװʯʣʠʡʥ ʙʦʣʦʥ ʥʫʥʪʘʛ  ʛʘʣ 
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ʫʥʪʨʘʘʛʫʫʨ ʭʵʨʵʛʣʵʥʵ. ʍװʯʜʵʣʠʡʛ 
ʩʘʣʛʘʘʛװʡ ʪʦʭʠʦʣʜʦʣʜ ʯʠʛʣװװʣʵʛʯ ʭʦʦʣʦʡʛ 
ʢʘʙʝʣʴ, ʮʘʭʠʣʛʘʘʥ ʩװʣʞʵʵ, ʘʧʧʘʨʘʪʘʜ 
ʭװʨʛʵʞ ʙʦʣʦʭʛװʡ.  

¶ 0,4ʢɺ-ʦʦʩ ʜʵʵʰ ʭװʯʜʵʣʪʵʡ ʮʘʭʠʣʛʘʘʥ 
ʪʦʥʦʛʣʦʣʜ ʛʘʨʩʘʥ ʛʘʣʳʛ  ʭװʯʜʵʣʠʡʛ 
ʪʘʩʘʣʩʥʳ ʜʘʨʘʘ ʫʥʪʨʘʘʞ ʙʦʣʥʦ.   

¶ ʐʘʪʘʞ ʙʫʡ ʛʘʣʳʥ ʜᴇʣ ʟʵʨʛʵʣʜʵʵʭ 
ʪʦʥʦʛʣʦʣʳʥ ʭᴇʥʜʠʡʨװװʣʵʛʯʠʡʛ ʤʫʫʪʛʘʭ, 
ʭʘʣʘʘʭ, ʪװʣʵʭʵʵʩ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ 
ʭʵʨʵʛʪʵʡ.  

¶ ʍᴇʜᴇʣʛװװʨʠʡʛ ʪʘʩʘʣʞ ʟʘʣʛʘʭ ʪװʣʭװװʨ, 
ʩʘʣʛʫʫʨ ʜʵʵʨ ʘʥʭʘʘʨʫʫʣʘʭ ʧʣʘʢʘʪ ᴇʣʛᴇʚᴇʣ 
ʟʦʭʠʥʦ. 

ʍʦʨʠʛʣʦʭ ʟװʡʣ 

¶ ɸʤʘʨʭʘʥ  ʥʦʮʦʭ ʙʦʜʠʩ, ʤᴇʥ ʰʘʪʘʭ ʪʦʩʣʦʭ 
ʤʘʪʝʨʠʘʣʳʛ ʟʫʫʭ, ʪװװʜʵʛ ʘʩʘʘʭʘʜ ʘʰʠʛʣʘʭ, 
ʪʵʜʛʵʵʨʵʵʨ ʭʘʣʩʘʥ ʷʤʘʨ ʥʵʛ ʛʘʜʘʨʛʫʫʛ 
ʫʛʘʘʞ, ʮʵʚʵʨʣʵʭ, ʘʨʯʠʭʳʛ   

¶ ʎʘʭʠʣʛʘʘʥ ʭʘʣʘʘʭ ʭʵʨʵʛʩʵʣ, ʙʘʛʘʞ 
ʪᴇʭᴇᴇʨᴇʤʞװװʜʠʡʛ ʰʘʪʜʘʛʛװʡ ʤʘʪʝʨʠʘʣʘʘʨ  
ʭʠʡʩʵʥ ʩʫʫʨʴʛװʡ ʘʰʠʛʣʘʭ, ʪʵʜʛʵʵʨʠʡʛ 
ʮʘʭʠʣʛʘʘʥ ʛװʡʜʵʣʜ ʟʘʣʛʘʞ ʵʟʵʥʛװʡ 
/ʩʘʣʛʘʘʛװʡ/ ʦʨʭʠʭʳʛ  

¶ ɻʵʤʪʵʣʪʵʡ ʟʘʣʛʫʫʨ, ʩʘʣʛʫʫʨ ʙʦʣʦʥ ʙʫʩʘʜ 
ʮʘʭʠʣʛʘʘʥ ʪʦʥʦʛʣʦʣʳʥ ʭʵʨʵʛʩʣװװʜ, 
ʪʫʩʛʘʘʨʣʘʭ ʰʠʥʞʵʵ ʘʣʜʩʘʥ ʫʪʘʩ, ʢʘʙʝʣʠʡʛ 
ʭʵʨʵʛʣʵʭʠʡʛ   

¶ ʎʘʭʠʣʛʘʘʥ ʪʦʥʦʛʣʦʣʜ ʛʘʨʩʘʥ ʛʘʣʳʛ ʫʩʘʘʨ 
ʙʦʣʦʥ ʭᴇᴇʩᴇʥ ʛʘʣ ʫʥʪʨʘʘʛʫʫʨʘʘʨ  
ʫʥʪʨʘʘʭʳʛ   

¶ ʎʘʭʠʣʛʘʘʥ ʫʪʩʳʛ ʪᴇʤᴇʨ ʫʪʘʩ,  ʭʘʜʘʘʩʘʘʨ 
ʙʵʭʣʵʭ ʙʦʣʦʥ ʙʘʨʠʣʛʳʥ ʰʘʪʘʭ ʯʘʥʘʨʳʥ  
ʭʠʡʮװװʜʵʜ ʥʘʘʣʜʫʫʣʘʥ ʪʘʚʠʭʳʛ  

¶ ɻʵʨʣʠʡʥ ʰʠʣʵʥʜ ʮʘʘʩ, ʜʘʘʚʫʫ ʟʵʨʵʛ ʰʘʪʘʭ 
ʤʘʪʝʨʠʘʣʘʘʨ ʛʘʨ ʭʠʡʮʠʡʥ ʙװʨʭװװʣ 
ʭʠʡʭʠʡʛ  

¶ ʎʘʭʠʣʛʘʘʥ ʰʫʛʘʤʳʥ ʫʪʩʘʥʜ ᴇʣʛᴇʭ, 
ʜװװʞʣʵʭ, ʫʥʪʨʘʘʣʛʘ ʟʘʣʛʫʫʨʳʥ ʨʘʟʝʪʢʛr 
ʙʘʨʘʘ ʤʘʪʝʨʠʘʣʘʘʨ ʪʘʛʣʘʞ  ʭʘʘʭ,  ʪʫʣʛʘʞ 
ʪʘʚʠʭʳʛ  

¶ ɻʘʟʘʨ ʜʦʦʨʭ ʙʘʡʛʫʫʣʘʤʞʠʜ ʭʦʨʪʦʡ ʭʠʡ 
ʙʘʡʭʛװʡʛ ʠʣ ʛʘʣʘʘʨ ʰʘʣʛʘʞ ʥʦʪʣʦʭʳʛ  

¶ ɻʘʛʥʫʫʨ ʙʦʣʦʥ  ʛʘʣ  ʭʵʨʵʛʣʵʞ  ʘʞʠʣ 
ʛװʡʮʵʪʛʵʞ ʙʫʡ ʘʞʣʳʥ ʙʘʡʨʘʥʜ ʧʘʷʣʴʥʠʢ 
ʟʘʜʣʘʭ,  ʘʩʘʘʛʫʫʨʳʛ ʵʨʛװװʣʞ ʘʚʘʭ,  ʰʘʪʘʭ 
ʰʠʥʛʵʥ ʜװװʨʛʵʭ, ʙװʣʵʭʠʡʛ  

¶ ɿʦʨʠʫʣʘʣʪʳʥ ʙʫʩ ʛʘʟʘʨ ʪʘʤʭʠ ʪʘʪʘʭʳʛ  

¶ ɻʘʣ ʫʥʪʨʘʘʭ ʘʥʭʘʥ ʰʘʪʥʳ ʙʘʛʘʞ 
ʭʵʨʵʛʩʣʠʡʛ ʟʦʨʠʫʣʘʣʪʳʥ ʙʫʩ ᴇᴇʨ ʟװʡʣʜ 
ʭʵʨʵʛʣʵʭʠʡʛ ʪʫʩ ʪʫʩ ʭʦʨʠʛʣʦʥʦ. 

V.I.3. ʎɸʍʀʃɻɸɸʅ ʊʆʅʆɻ ʊᴆʍᴆᴆʈᴆʄɾʀɼ 
ʄᴆʈɼᴆʍ 

ɸʖʋʃɻתʁʅ ɿɸɸɺɸʈʏʀʃɻɸɸ 

1. ʕʥʵ ʜװʨʵʤ ʥʴ ʘʞʠʣʣʘʛʘʘʥʜ ʙʘʡʛʘʘ 
ʮʘʭʠʣʛʘʘʥ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ ʘʰʠʛʣʘʞ, 
ʟʘʩʚʘʨʣʘʞ ʙʘʡʛʘʘ ʭװʤװװʩʪ ʟʦʨʠʫʣʘʛʜʘʭʳʥ 
ʛʘʜʥʘ ʭװʯʜʵʣʪʵʡ ʦʨʯʠʥʜ ʦʨʞ ʛʘʨʜʘʛ  
ʘʞʠʣʯʠʥ, ʘʞʠʣʪʘʥ, ʤʦʥʪʘʞʯʠʥ ʥʘʨʪ ʥʵʛʵʥ 
ʘʜʠʣ ʭʘʤʘʘʨʘʛʜʘʥʘ.  

2. ɸʶʫʣʛװʡʥ ʘʞʠʣʣʘʛʘʘʥʳ ʪʘʣʘʘʩ ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞװװʜʠʡʛ 1000 ʚ-ʦʦʩ ʜʦʦʰ ʭʵʚʠʡʥ 
ʭװʯʜʵʣʪʵʡ, 1000 ʚ-ʦʦʩ ʜʵʵʰ ᴇʥʜᴇʨ 
ʭװʯʜʵʣʪʵʡ ʛʵʞ ʘʥʛʠʣʥʘ.  

3. ʊʦʥʦʛʣʦʣʳʥ ʘʞʠʣʣʘʛʘʘʥʳ ʛʦʨʠʤ 
ʘʣʜʘʛʜʘʞ, ʘʶʫʣʛװʡʥ ʪʝʭʥʠʢʠʡʥ ʜװʨʤʠʡʥ 
ʟᴇʨʯʠʣ ʠʣʵʨʩʵʥ ʪʫʭʘʡʜ ʘʞʠʣʯʠʥ ʘʣʙʘʥ 
ʭʘʘʛʯ ʙװʨ ʟᴇʨʯʣʠʡʛ ʘʨʠʣʛʘʭ ʪʘʣʳʥ ʘʨʛʘ 
ʭʵʤʞʵʵʛ ʜʘʨʫʡ ʘʚʘʭ  ʙʘ ᴇᴇʨʠʡʥ ʭװʯʵʵʨ 
ʟʘʩʚʘʨʣʘʞ, ʛʵʤʪʣʠʡʛ ʘʨʠʣʛʘʞ ʯʘʜʘʭʛװʡ 
ʪʦʭʠʦʣʜʦʣʜ ʟʦʭʠʭ ʘʙʘʥ ʪʫʰʘʘʣʳʥ ʭװʤװװʩʪ 
ʷʘʨʘʣʪʘʡ ʤʵʜʵʛʜʵʭ װװʨʵʛʪʵʡ.  

1000 ʚ-ʦʦʩ ʜʦʦʰ ʭװʯʜʵʣʪʵʡ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʪʵʡ 
ʭʘʨʴʮʘʭʘʜ ʰʘʘʨʜʘʛʜʘʭ ʘʶʫʣʛװʡʥ ʪʝʭʥʠʢʠʡʥ 
ʜװʨʵʤ ʰʘʘʨʜʣʘʛʘ 

1. ʍװʯʜʵʣʠʡʛ ʙװʨʵʥ ʪʘʩʣʘʘʛװʡ 1000 ɺ ʭװʨʪʵʣ 
ʭװʯʜʵʣʪʵʡ ʭʫʚʘʘʨʠʣʘʭ ʱʠʪ, ʦʨʫʫʣʛʳʥ 
ʙʘʡʛʫʫʣʘʤʞ, ʝʨᴇʥʭʠʡ ʱʠʪʵʜ ʭʠʡʛʜʵʭ 
 ʡװʟʣʵʛ, ʟʘʩʚʘʨʳʥ ʘʞʣʳʛ 2-ʦʦʩ ʜʦʦʰʛװ
ʭװʥʠʡ ʙװʨʵʣʜʵʭװװʥʪʵʡʛʵʵʨ ʥʘʨʷʜʘʘʨ 
ʛװʡʮʵʪʛʵʥʵ.  

2. ʋʨʩʛʘʣ ʟʘʩʚʘʨʳʥ ʯʘʥʘʨʪʘʡ ʟʘʨʠʤ ʘʞʣʳʛ 
ʮʘʭʠʣʛʘʘʥ ʱʠʪ, ʮʘʭʠʣʛʘʘʥ ʭᴇʜᴇʣʛװװʨʠʡʥ 
ʙʘ ʛʵʨʵʣʪװװʣʛʠʡʥ ʭʵʣʭʵʵʥʜ ʫʜʠʨʜʘʭ 
ʘʞʠʣʪʥʳ ʟᴇʚʰᴇᴇʨʣᴇᴇʨ ʞʫʨʥʘʣʜ ʪʵʤʜʵʛʣʵʥ 
ʥʘʨʷʜʛװʡʛʵʵʨ ʭʠʡʞ ʛװʡʮʵʪʛʵʞ ʙʦʣʥʦ.  

3. ʎʘʭʠʣʛʘʘʥ ʱʠʪ ʙʦʣʦʥ ʙװʭʠʡ ʣ ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʪʫʩʛʘʘʨʣʘʛʯʜʳʛ ʩʦʣʠʭ, 
ʟʘʩʚʘʨʣʘʭ ʟʵʨʵʛʪ ʭװʯʜʵʣʠʡʛ ʪʘʩʘʣʞ 
ʟᴇᴇʚʨʠʡʥ ʛʘʟʘʨʜʫʫʣʛʘ ʭʠʡʞ ʘʞʠʣʣʘʥʘ.  

4. ʍװʤװװʩ ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ ʮʘʭʠʣʛʘʘʥ ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞʠʜ ʭװʯʜʵʣ ᴇʛᴇʛʜᴇʞ ʙʦʣʦʭ ʙװʭ 
ʮʵʛװװʜʵʜ ɹװװ ʟʘʣʛʘ, ʭװʤװװʩ ʘʞʠʣʣʘʞ ʙʘʡʥʘ 
ʛʵʜʵʛ ʧʣʘʢʘʪ ᴇʣʛᴇʥᴇ.  

5. ʍʘʡʣʘʤʪʛʘʡ ʭʘʤʛʘʘʣʘʛʯʠʡʛ ʩʦʣʠʭʜʦʦ 
ʭװʯʜʵʣʠʡʛ ʟʘʘʚʘʣ ʪʘʩʘʣʥʘ.  

6. ʍװʯʜʵʣʪʵʡ ʭʫʚʘʘʨʠʣʘʭ ʙʘʡʛʫʫʣʘʤʞ, 
ʪᴇʭᴇᴇʨᴇʤʞʠʜ, ʤᴇʥ ʭʵʤʞװװʨʠʡʥ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨʳʥ ʭʵʣʭʵʵʥʜ ʰʫʫʜ ʭʵʤʞʠʣʪ 
ʭʠʡʭ ʘʞʣʳʛ ʤʵʨʛʵʞʣʠʡʥ 3-ʘʘʩ ʜʵʵʰ 
ʟʵʨʵʛʪʵʡ, 2-ʦʦʩ ʜʦʦʰʛװʡ ʭװʥ ʛװʡʮʵʪʛʵʥʵ.  

7. 380 ʚ ʙʘ ʪװװʥʵʵʩ ʜʦʦʰ ʭװʯʜʵʣʪʵʡ ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞʠʜ ʭװʯʜʵʣʠʡʛ ʪʘʩʣʘʣʛװʡ ʘʞʠʣ 
ʛװʡʮʵʪʛʵʭ ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘ 
ʪʦʭʠʦʣʜʚʦʣ ʜʘʨʘʘʭ ʰʘʘʨʜʣʘʛʫʫʜʳʛ ʟʘʘʚʘʣ 
ʭʘʥʛʘʩʘʥ ʙʘʡʥʘ. 

a. ʈʝʟʠʥʵʥ ʜʵʚʩʛʵʨ ʙʫʶʫ ʪʫʩʛʘʘʨʣʘʭ 
ʤʘʪʝʨʠʘʣ, ʭᴇʥʜʠʡʨװװʣʵʛʯ ʪʘʚʮʘʥ ʜʵʵʨ 
ʟʦʛʩʦʥʦ.  

b. ɿʵʨʛʵʣʜʵʵʭ ʭװʯʜʵʣʪʵʡ ʭʵʩʛװװʜʵʜ ʭʘʘʣʪ 
ʭʘʤʛʘʘʣʘʣʪʳʛ ʨʝʟʠʥʵʥ ʙʘ ʢʘʨʪʦʥ 
ʪʝʢʩʪʦʣʴʪ ʛʵʭ ʤʵʪ ʪʫʩʛʘʘʨʣʘʛʯ 
ʤʘʪʝʨʠʘʣʘʘʨ ʭʠʡʥʵ.  
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c. ʊʫʩʛʘʘʨʣʘʛʯʪʘʡ ʙʘʛʘʞ ʭʵʨʵʛʣʵʥʵ. 
ʍʵʨʵʚ ʙʘʛʘʞ ʪʫʩʛʘʘʨʣʘʛʯʛװʡ ʙʦʣ 
ʟʘʘʛʜʩʘʥ ʭװʯʜʵʣʜ ʟᴇʚʰᴇᴇʨᴇʛʜʩᴇʥ 
ʪʫʩʛʘʘʨʣʘʛʯ ʨʝʟʠʥʵʥ ʙʵʵʣʠʡʥ 
ʭʵʨʵʛʣʵʥʵ.  

d. ʍʘʤʛʘʘʣʘʭ ʭʫʚʮʘʩʥʳ ʭʘʥʮʫʡʛ ʙʦʦʩʦʥ 
ʙʫʶʫ ʪʦʚʯʠʣʩʦʥ, ʜʫʫʣʛʘ /ʢʘʩʢʘ/ 
ʤʘʣʛʘʡ ᴇʤʩʩᴇʥ ʙʘʡʥʘ.  

e. ʍװʯʜʵʣʪʵʡ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, 
ʙʘʡʛʫʫʣʘʤʞʠʜ ʘʞʠʣʣʘʭ װʝʜ ʤʝʪʘʣʣ 
ʟװʡʣʩ, ʪᴇʤʨʠʡʥ ʭᴇʨᴇᴇ, ʪᴇʤᴇʨ ʤʝʪʨ 
ʟʵʨʵʛ ʟװʡʣʠʡʛ ʭʵʨʵʛʣʵʭʠʡʛ ʵʨʩ 
ʭʦʨʠʛʣʦʥʦ. 

8. ʍװʯʜʵʣʪʵʡ ʙʘʡʛʘʘ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʨʝʣʝ, 
ʘʚʪʦʤʘʪʠʢʘ ʭʵʤʞװװʨʠʡʥ ʭʵʣʭʵʵʥʜ ʘʞʠʣ 
ʛװʡʮʵʪʛʵʭʵʜ , ʛװʡʜʵʣ ʭװʯʜʵʣʠʡʥ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨʳʥ ʭʦʸʨʜʦʛʯ ʦʨʦʦʤʦʛʪ 
ʟʘʘʚʘʣ ʛʘʟʘʨʜʫʫʣʛʘ ʭʠʡʩʵʥ ʙʘʡʥʘ. 

V.II. ɿᴆᴆʍ,ʊʕʕɺʕʈʃʕʍ תɽʀʁʅ ɸʖʋʃɻתʁ 
ɸɾʀʃʃɸɻɸɸʅʓ ɿɸɸɺɸʈ 

1. ʍװʥʜ ʭװʯʠʨ ʘʯʘʘʛ ʘʯʠʭ, ʙʫʫʣʛʘʭ, ʟᴇᴇʭ ʘʞʣʳʛ 
ʜװʨʤʠʡʥ ʜʘʛʫʫ ʤʝʭʘʥʠʢʞʫʫʣʩʘʥ ʘʨʛʘʘʨ ʢʨʘʥ, ʘʯʠʛʯ 
ʤʘʰʠʥ ʙʫʩʘʜ ʤʝʭʘʥʠʟʤʳʥ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʙʫʶʫ 
ʙʘʛʘ ʤʝʭʘʥʠʢʞʫʫʣʘʣʪʳʥ ʭʵʨʵʛʩʣʠʡʛ /ʙʣʦʢ, ʪʘʣʴ  
ʟʵʨʛʠʡʛ /ʘʰʠʛʣʘʞ ʛװʡʮʵʪʛʵʚʵʣ ʟʦʭʠʥʦ. 50ʢʛ-ʘʘʩ 
ʠʣװװ ʞʠʥʪʵʡ ʘʯʘʘ ʪʵʨʯʣʵʥ  3ʤ-ʵʵʩ ʜʵʵʰ ᴇʥʜᴇʨʪ 
ᴇʨʛᴇʭ ʘʞʣʫʫʜʳʛ ʟʘʘʚʘʣ ʤʝʭʘʥʠʢʞʫʫʣʩʘʥ ʘʨʛʘʘʨ 
ʛװʡʮʵʪʛʵʭ ʸʩʪʦʡ.  

2. ʆʨʦʡ, ʰᴇʥʠʡʥ ʮʘʛʘʘʨ ʘʯʠʭ, ʙʫʫʣʛʘʭ ʘʞʣʳʛ 
ʛװʡʮʵʪʛʵʭ װʝʜ ʙװʭ ʘʞʣʳʥ ʙʘʡʨʳʛ ʪʦʛʪʦʦʩʦʥ  
ʥʦʨʤʳʥ ʜʘʛʫʫ ʛʵʨʵʣʪװװʣʩʵʥ ʙʘʡʭ ʸʩʪʦʡ.  

3. ᴆʨʛᴇʭ ʤʝʭʘʥʠʟʤ ʙװʨ ʜʵʵʨ ʙװʨʪʛʵʣ,  ʜʘʥʩʥʳ 
ʜʫʛʘʘʨ, ʤᴇʥ ʜʘʨʘʘʛʠʡʥ ʪʫʨʰʠʣʪ ʭʠʡʭ ʦʥ, ʩʘʨ, ᴇʜᴇʨ, 
ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʜʵʵʜ ʜʘʘʮʳʥ ʭʵʤʞʵʵʛ ʪʵʤʜʵʛʣʵʩʵʥ 
ʙʘʡʭ ʸʩʪʦʡ.  

4. ɸʯʘʘ ᴇʨʛᴇʭ ʤʝʭʘʥʠʟʤʥr ʜʵʛʵʵʥʜ ʘʯʘʘ ᴇʣʛᴇʭʜᴇᴇ 
ʟʦʭʠʭ ʜʘʘʮʪʘʡ ʛʠʥʞ, ʪʘʪʣʘʛʘ, ʪʨʦʩʩʦʦʨ ʥʘʡʜʚʘʨʪʘʡ 
ʙʘʪ ʙᴇʭ ʙʵʭʵʣʩʵʥ ʙʘʡʭ ʸʩʪʦʡ.װתʥʜ:  

¶ ʊʘʪʣʘʛʘ ʛʠʥʞ ʥʴ ʘʯʘʘʛ ʞʠʛʜ, ʟʘʥʛʠʨʯ 
ʤʫʰʛʠʨʘʣʛװʡ ʦʨʦʦʩʦʥ ʙʘʡʭ  

¶ ᴆʨʛᴇʞ ʙʘʡʛʘʘ ʘʯʘʘʥʳ ʭʫʨʮ ʠʨʤʵʛ ʜʵʵʨ 
ʪʘʪʣʘʛʘ, ʛʠʥʞ ʥʴ ʭʵʪ ʥʫʛʘʨʯ ʪʘʩʨʘʭʘʘʩ 
ʭʘʤʛʘʘʣʩʘʥ ʠʚʵʵʩ ʭʠʡʞ ᴇʛᴇʭ  

5. ʎʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʘʛʘʘʨʳʥ ʰʫʛʘʤʳʥ 
ʭʘʤʛʘʘʣʘʣʪʳʥ ʙװʩʵʜ ʙʘʨʠʣʛʳʥ ʤʘʰʠʥ /ʩʫʤʪ ʙʘ ʘʯʘʘ 
ᴇʨʛᴇʭ ʢʨʘʥ, ʵʢʩʢʘʚʘʪʦʨ, ʘʯʠʛʯ/ ʘʰʠʛʣʘʞ ʘʞʠʣ 
ʛװʡʮʵʪʛɻ ʭʜʵʵ ʘʰʠʛʣʘʛʯ ʙʘʡʛʫʫʣʣʘʛʘʘʩ ʟᴇʚʰᴇᴇʨᴇʣ 
ʥʘʨʷʜ ʘʚʯ  ʭװʯʜʣɻʠʡʛ ʪʘʩʘʣʩʥʳ ʜʘʨʘʘ ʣ ʘʞʠʣʣʘʭʳʛ 
ʟᴇʚʰᴇᴇʨʥᴇ.  

ʎʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʘʛʘʘʨʳʥ ʰʫʛʘʤʳʥ 
ʭװʯʜʣɻʠʡʛ ʪʘʩʣʘʭ ʙʦʣʦʤʞʛװʡ ʥᴇʭʮᴇʣʜ 
ʭʘʤʛʘʘʣʘʣʪʳʥ ʙװʩʵʜ ʜʵʵʨ ʜʫʨʜʩʘʥ ʤʝʭʘʥʠʟʤʘʘʨ 
ʘʞʠʣʣʘʭʘʜ ʪʵʜʛʵʵʨʠʡʥ ᴇʨʛᴇʭ ʙʫʶʫ ʭᴇʜʣᴇʭ 
ʭʵʩʛװװʜʠʡʥ ʙװʭʠʡ ʣ ʙʘʡʨʣʘʣ ʥʴ ʭװʯʜʵʣʪʵʡ 
ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʰʫʛʘʤʳʥ ʜʦʦʜ ʪʘʣʳʥ 
ʫʪʘʩʥʘʘʩ ʙʦʩʦʦ ʯʠʛʣʵʣʜ ʜʦʨ ʜʫʨʜʩʘʥʘʘʩ ʙʘʛʘʛװʡ 
ʟʘʡʪʘʡ ʙʘʡʭ ʸʩʪʦʡ.װתʥʜ: 

ɿʘʡ /ʤ/ ʍװʯʜʵʣ /ʢʚ/ 

1.5 1.0 ʭװʨʪʵʣ 

2 1-20 

4 35-110 

5 150-220 

6 330 

9 500-ʘʘʩ ʜʵʵʰ 

ɹװʭ ʪᴇʨʣʠʡʥ ʪʵʵʚʨʠʡʥ ʭʵʨʵʛʩʵʣ ,ʤʝʭʘʥʠʟʤʳʥ 
ʞʦʣʦʦʯ /ʤʘʰʠʥʯ/ ʥʘʨ ʥʴ ʭʵʥʠʡ ʯ ᴇʛʩᴇʥ 
ñɿʆɻʉòʢʦʤʘʥʜʳʛ ʙʠʝʣװװʣʵʭ װװʨʵʛʪʵʡ. 

ʍʦʨʠʛʣʦʭ ʟװʡʣ 

1. ɼʘʘʮʳʥ ʪʦʦʮʦʦ ʫʨʴʜʯʠʣʘʥ ʭʠʡʛʜʵʵʛװʡ 
ʪʫʣʛʫʫʨ, ʪʘʣʙʘʡ, ʪʘʚʮʘʥ ʜʵʵʨ ʘʯʘʘ ʙʫʫʣʛʘʭ, 
ʜʘʘʮʘʘʩ ʭʵʪʵʨʩʵʥ  ʘʯʘʘ ʭʫʨʘʘʭʳʛ 

2. ʄʝʭʘʥʠʟʤʳʛ ʜʘʘʮʳʥ ʜʵʵʜ ʭʷʟʛʘʘʨʘʘʩ 
ʭʵʪʵʨʩʵʥ ʘʯʘʘ ᴇʨʛᴇʭᴇʜ ʭʵʨʵʛʣʵʭʠʡʛ 

3. ʍʘʟʛʘʡ ʦʦʩʦʨʣʦʛʜʩʦʥ  ʙʘ ʪʦʛʪʚʦʨʛװʡ 
ʙʘʡʜʘʣʜ ʙʘʡʛʘʘ ʘʯʘʘ ᴇʨʛᴇʭʠʡʛ 

4. ᴆʨʛᴇʞ ʙʫʡ ʘʯʘʘʥ ʜʵʵʨ ʙʫʶʫ ʘʯʘʘ ʘʨʛʘʤʞʠʭ 
ʭʵʨʵʛʩʣʠʡʥ ʭʦʦʨʦʥʜ ʙʘʡʭʳʛ 

5. ɸʯʘʘ ᴇʨʛᴇʭ ʤʘʰʠʥʘʘʨ ʭᴇʜᴇʣʛᴇᴇʥʛװʡ ʙʫʶʫ 
ʷʤʘʨ ʥʵʛ ʟװʡʣʠʡʛ ʭʦʚʭʣʦʭ, ʩʘʣʛʘʭ 
ʟʦʨʠʣʛʦʦʨ ᴇʨʛᴇʭʠʡʛ 

6. ɹʫʩʘʜ ʘʯʘʘʥ ʜʦʨ ʜʘʨʘʛʜʩʘʥ ʟװʡʣʠʡʛ 
ᴇʨʛᴇʭʠʡʛ 

7. ɸʯʘʘʛ ʟᴇᴇʚᴇʨʣᴇʭᴇʜ ʪװװʥ ʜʦʨ ʭװʥ ʙʘʡʭ, 
ʭװʤװװʩʠʡʥ ʜʵʵʛװװʨ ʘʯʘʘ ʪʵʵʚʵʨʣʵʭʠʡʛ   

8. ɹʘʨʠʣʛʘ, ʙʘʡʰʠʥʛʠʡʥ ʭʠʡʮ, ʰʫʛʘʤ ʭʦʦʣʦʡ 
ʙʦʣʦʥ ʟʦʨʠʫʣʘʣʪʳʥ ʙʫʩ ʛʘʟʨʘʘʩ ʘʯʘʘ 
ʜװװʞʣʵʭʠʡʛ   

9. ʊʦʥʦʛʣʦʣʳʥ ʵʜ ʘʥʛʠ, ʰʫʛʘʤ ʭʦʦʣʦʡ, 
ʭʘʘʣʪʳʛ ʰʫʫʜʫʫʥʜ ʭʠʡʭ    װʝʜ ʜʦʪʦʨ ʥʴ 
ʦʨʦʭ, ʪʵʨʯʣʵʥ ʪʦʥʦʛʣʦʣ, ʰʫʛʘʤ ʭʦʦʣʦʡʥ 
ʟʘʥʛʠʣʘʘʥʫʫʜʳʛ ʙʵʭʣʵʭʵʵʩ ᴇʤʥᴇ ʜʦʦʨ ʥʴ 
ʟʦʛʩʦʭʳʛ   

10. ʕʢʩʢʘʚʘʪʦʨ, ʢʨʘʥ, ʘʚʪʦ ʘʯʠʛʯʘʘʨ ʘʯʘʘ ʘʯʠʭ, 
ʙʫʫʣʛʘʭ װʝʜ ʭʘʤʛʘʘʣʘʣʪʳʥ  ʩʘʨʘʚʯʛװʡ ʘʚʪʦ 
ʤʘʰʠʥʳ ʙװʭʵʵʛʪ ʞʦʣʦʦʯ, ʙʫʩʘʜ ʭװʥ 
ʙʘʡʭʳʛ  

11. ʂʨʘʥ ʙʘ ʤʘʰʠʥ, ʪᴇʤᴇʨ ʟʘʤʳʥ ʤʝʭʘʥʠʟʤ, 
ʢʨʘʥʫʫʜʳʥ ʭʫʪʛʫʫʨ ʜʵʛʵʵʥʠʡ ʜʦʨ, ʭʫʩʘʛʯ 
ʤʝʭʘʥʠʟʤ ʘʞʠʣʣʘʭ ʦʨʯʠʥʜ, ʟᴇᴇʚʨʠʡʥ ʙʘ 
ʩʫʫʨʠʥ ʘʞʠʣʣʘʛʘʘʪʘʡ ʤʝʭʘʥʠʟʤ /ʢʨʘʥ, ʘʚʪʦ 
ʘʯʠʛʯ, ʪʫʫʟʘʥ ʜʘʤʞʫʫʣʘʛʯ /-ʳʥ ʜʵʨʛʵʜ 
ʰʘʘʨʜʣʘʛʘʛװʡ ʭװʤװװʩ ʟʦʛʩʦʭʳʛ  

12. ᴆᴇʨᴇᴇ ʙʫʫʣʛʘʛʯ, ʘʚʪʦʮʠʩʪʝʨʥ, ʪʨʘʢʪʦʨ, 
ʙʫʩʘʜ ʪʫʩʛʘʡ ʟʦʨʠʫʣʘʣʪʳʥ ʘʚʪʦʤʘʰʠʥ, 
ᴇᴇʨᴇᴇ  ʷʚʘʛʯ ʤʘʰʠʥ ʙʘ ʤʝʭʘʥʠʟʤ, ʭװʥ 
ʟᴇᴇʭᴇʜ ʟʦʨʠʫʣʘʛʜʘʘʛװʡ ʤʘʰʠʥ 
ʤʝʭʘʥʠʟʤʳʥ ʙװʭʵʵʛʠʡʥ ʛʘʜʥʘ, ʘʯʘʘʥʳ 
ʤʦʪʦʨʦʣʣʝʨ, ʘʯʘʘʥʳ ʯʠʨʛװװʣ /ʭʘʛʘʩ 
ʯʠʨʛװװʣ/ʜʵʵʨ ʭװʥ ʟᴇᴇʚᴇʨʣᴇʭʠʡʛ ʪʫʩ ʪʫʩ 
ʭʦʨʠʛʣʦʥʦ.  

ɻʘʨʘʘʨ ʘʯʠʭ, ʙʫʫʣʛʘʭ ʙʘ ʟᴇᴇʭ 
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1. ɸʯʘʘ ʟᴇᴇʭ ʟʘʤ ʥʴ ʮʵʚʵʨ ʙʘʡʭ ʙʘ ʵʣʜʵʚ ʟװʡʣʵʵʨ 
ʥʦʚʰʠʨʯ, ʜʘʨʘʛʜʩʘʥ ʙʘʡʞ ʙʦʣʦʭʛװʡ.  

2. ʆʨʦʡ, ʰᴇʥʠʡʥ ʮʘʛʘʘʨ ʘʯʠʭ, ʙʫʫʣʛʘʭ ʘʞʣʳʛ 
ʛװʡʮʵʪʛʵʭ װʝʜ ʙװʭ ʘʞʣʳʥ ʙʘʡʨ ʥʴ ʪʦʛʪʦʦʩʦʥ 
ʥʦʨʤʳʥ ʜʘʛʫʫ  ʛʵʨʵʣʪװװʣʩʵʥ ʙʘʡʭ ʸʩʪʦʡ.  

3. ɹװʭ ʪᴇʨʣʠʡʥ ᴇʨʛᴇʭ, ʟᴇᴇʭ ʭʵʨʵʛʩʣװװʜ /ᴇʥʭʨװװʣʵʛ, 
ʜʘʤ ʛʠʰʛװװʨ, ʪװʨʜʵʛ ʪʵʨʵʛ, ʪʘʪʣʘʛʘ/ ʤᴇʥ ʮʘʨʠʣ, ʭװʨʟ 
ʟʵʨʛʠʡʥ ʙװʨʵʥ ʙװʪʵʥ ʙʘʡʜʣʳʛ ʘʞʠʣ ʵʭʣʵʭʠʡʥ ᴇʤʥᴇ 
ʟʘʘʚʘʣ ʰʘʨʛʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ  

4. ɸʯʠʭ,  ʙʫʫʣʛʘʭʘʜ ʭʵʨʵʛʣʵʭ ʪʘʪʣʘʛʳʛ ʘʯʘʘʥʳ 
ʞʠʥʛʵʵʩ ʭʘʤʘʘʨʫʫʣʞ ʩʦʥʛʦʥ ʘʚʘʭ ʭʵʨʵʛʪʵʡ.  ɸʯʘʘ 
ʙʫʫʣʛʘʭ ʭʫʨʜʳʛ ʘʚʪʦʤʘʰʠʥʳ ʪʵʚʰ ʜʵʵʨ ʙʘʡʛʘʘ 
ʘʞʠʣʯʠʥ ʪʦʭʠʨʫʫʣʘʭ ʸʩʪʦʡ.    

5. ᴆʥʭʨᴇʭ ʘʯʘʘʛ ʘʯʠʭ, ʪʵʜʛʵʵʨʠʡʛ ʘʚʪʦʤʘʰʠʥ, 
ʪʘʚʮʘʥʛʘʘʩ ʙʫʫʣʛʘʭʜʘʘ ʥʘʣʫʫ ʪʘʚʮʘʥʛ ʘʰʠʛʣʘʭ 
ʙʫʶʫ ʪʘʪʣʘʛʘʘʨ ʘʯʘʘʛ ʦʦʩʦʨʣʦʥ ʜʘʤʥʫʫʨʛʘ ʘʰʠʛʣʘʥ 
ʛװʡʮʵʪʛʵʥʵ.  

6. ɻʘʨʘʘʨ 16-18 ʥʘʩʥʳ ʟʘʣʫʫʩ ʙʘ ʦʭʠʜ,ʵʤʵʛʪʵʡʯװװʜ 
ʜʘʨʘʘʭ ᴇʨʛᴇʭ, ʟᴇᴇʭ, ʘʯʠʭ, ʙʫʫʣʛʘʭ ʘʞʣʫʫʜ ʭʠʡʭʠʡʛ 
ʟᴇʚʰᴇᴇʨʥᴇ. װתʥʜ:  

¶ ʐʠʨʭʛʠʡʥ ʘʯʘʘ /ʪʦʦʩʛʦ, ʭᴇʥʛᴇʥ ʘʨʤʘʪʫʨ 
ʛʵʭ ʤʵʪ/  

 ,ʡʨʵʤʪʛʠʡ ʥʫʥʪʘʛ ʘʯʘʘ /ʵʣʩ, ʭʘʡʨʛʘװ ¶
ʮʝʤʝʥʪ, ʰʘʚʘʨ ʛʵʭ ʤʵʪ/  

¶ ʍᴇʥʛᴇʥ ʞʠʥʛʠʡʥ ʘʯʘʘ /ʭʦʦʩʦʥ ʩʘʚ, ʭᴇʨᴇᴇ  
ʤʘʪʝʨʠʘʣ ʛʵʭ ʤʵʪ/ 7. ᴆʩʚᴇʨ  

ʊʘʡʣʙʘʨ: ɼʵʵʨ ʟʘʘʩʘʥ ʘʯʘʘʥʫʫʜʳʛ ʟᴇᴇʭ ʘʞʣʳʛ 
ᴇʩʚᴇʨ ʥʘʩʥʳ ʭװʤװװʩʵʵʨ ʭʠʡʣʛʵʭʠʡʛ ʟᴇʚʭᴇʥ ʪʵʜʥʠʡ 
ʤʵʨʛʵʰʣʠʡʥ װʥʜʩʵʥ ʘʞʠʣ ʥʴ ʙʘʡʚʘʣ, ʪʵʜʛʵʵʨʠʡʥ 
ʟᴇᴇʭ ʭʫʛʘʮʘʘʥʳ ʙװʭ ᴇʜʨʠʡʥ ʘʞʣʳʥ ʮʘʛʠʡʥ ʛʫʨʘʚʥʳ 
ʥʵʛʵʵʩ ʭʵʪʨʵʭʛװʡ ʙʘʡʭʘʘʨ ʟᴇʚʰᴇᴇʨʥᴇ. 

7. ʅʘʩʘʥʜ ʭװʨʩʵʥ ʵʤʵʛʪʵʡʯװװʜʠʡʥ ᴇʨʛᴇʭ,ʟᴇᴇʭ 
ʘʯʘʘʥʳ ʜʵʵʜ ʭʵʤʞʵʵ. 

¶ ʅʘʣʫʫ ʭʘʚʪʛʘʡʛʘʘʨ ʘʯʘʘʛ ʙʫʫʣʛʘʭ ʙʫʶʫ 
ʘʯʠʭ װʝʜ ʪװװʥʠʡ ʜʦʨ ʭװʥ ʙʘʡʭʳʛ.   

¶ ɸʚʪʦʤʘʰʠʥ ʙʘ ʪʘʚʮʘʥʛʘʘʩ ʘʯʘʘʛ 
ʙʫʫʣʛʘʭ,ʙʫʫʣʛʘʩʘʥ ʘʯʘʘʛ ʟʘʡʣʫʫʣʘʭ  

/ᴇᴇʨ ʙʘʡʨʘʥʜ ʟᴇᴇʭ/ ʘʞʣʫʫʜʳʛ ʥʵʛʵʥ ʟʵʨʵʛ ʭʠʡʭʠʡʛ.  

ʊʘʡʣʙʘʨ: ᴆʨʛᴇʭ ʙʘ ʟᴇᴇʭ ʘʯʘʘʥʳ ʭװʥʜʵʜ ʭʘʡʨʮʘʛ 
ʩʘʚ, ʙʦʦʜʣʳʥ ʞʠʥ ʦʨʥʦ.   

8. ɸʞʣʳʥ ʵʵʣʞʠʡʥ ʪʫʨʰʠʜ ʵʤʵʛʪʵʡʯװװʜʠʡʥ ʟᴇᴇʭ 
ʘʯʘʘʥʳ ʥʠʡʣʙʵʨ ʭװʥʜ 7000ʢʛ-ʘʘʩ ʭʵʪʨʵʭʛװʡ ʙʘʡʚʘʣ 
ʟʦʭʠʥʦ. ᴆʥʭʨᴇʭ ʘʯʘʘʛ ʘʯʠʭ,ʪʵʜʛʵʵʨʠʡʛ ʘʚʪʦʤʘʰʠʥ 
,ʪʘʚʮʘʥʛʘʘʩ ʙʫʫʣʛʘʭʜʘʘ ʥʘʣʫʫ ʪʘʚʮʘʥʛ ʘʰʠʛʣʘʭ 
ʙʫʶʫ ʪʘʪʣʘʛʘʘʨ ʘʯʘʘʛ ʦʦʩʦʨʣʦʥ ʜʘʤʥʫʫʨʛʘ ʘʰʠʛʣʘʞ 
ʛװʡʮʵʪʛʵʥʵ. 

9. ɸʯʘʘʛ ʦʣʦʥ ʭװʥ ʛʘʨʘʘʨ ᴇʨʛᴇʭ ʙʫʫʣʛʘʭʜʘʘ/ʭʘʷʭʜʘʘ/ 
ʪʫʩʛʘʡ ʪʦʤʠʣʩʦʥ ʘʭʣʘʭ ʘʞʠʣʯʥʳ ʟᴇʚʭᴇʥ ʜʦʭʠʦʛʦʦʨ 
ʛװʡʮʵʪʛʵʥʵ. ʋʨʪ ʭʵʤʞʵʵʥʠʡ ʘʯʘʘʛ/ʭʦʦʣʦʡ, ʛʫʘʣʠʥ 
ʙʘ ʙʫʩʘʜ/ ʟᴇᴇʭʜᴇᴇ ʟᴇʚʭᴇʥ ʥʵʛ ʪʘʣʳʥ ʤᴇʨᴇʥ ʜʵʵʨʵʵ 
ʤᴇʨᴇʚʯʣᴇʥ ʟᴇᴇʮʛᴇᴇʥᴇ.    

ʍʦʨʠʛʣʦʭ ʟװʡʣ

ˉ ɸʯʘʘ ᴇʨʛᴇʭ, ʟᴇᴇʭ ʘʨʛʘ 
ʭʵʤʞʵʵ/ʢʛ/ 

ʊʘʡʣʙʘʨ  
16-18 ʥʘʩ ʭװʨʪʵʣʭ ʵʨ  16-18 ʥʘʩ ʭװʨʪʵʣʭ ʵʤ  

1  ɻʘʨʘʘʨ  16  10   

2  1 ʜʫʛʫʡʪʘʡ ʪװʨʜʵʛ ʪʵʨʛʵʥʮʨʵʵʨ  49  -  
18 ʥʘʩ ʭװʨʵʵʛװʡ ʵʤʵʛʪʵʡ ʭװװʭʵʜ  

ʘʞʠʣʣʫʫʣʘʭʳʛ ʭʦʨʠʛʣʦʥʦ 

3  2 ʜʫʛʫʡʪʘʡ ʪװʨʜʵʛ ʪʵʨʛʵʥʮʨʵʵʨ  115  -   

ˉ ɸʨʛʘ  ʭʵʤʞʵʵ /ʢʛ/   

1  ɻʘʨʘʘʨ  20  

ʗʚʘʭ ʟʘʤ ʥʴ ʪʵʛʰ, ʥʘʣʫʫ ʥʴ 0.02ʤ-ʵʵʩ 

ʠʭʛװʡ  

2  1ʜʫʛʫʡʪʘʡ ʪװʨʜʵʛ ʪʵʨʛʵʥʮʨʵʵʨ   50  

3  

2 ʜʫʛʫʡʪʘʡ ʪװʨʜʵʛ ʪʵʨʛʵʥʮʨʵʵʨ   

ɸ/ 0.02ʤ-ʵʵʩ ʜʵʵʰʛװʡ ʥʘʣʫʫ ʪʵʛʰ 

ʛʘʟʘʨ  
115  

ɹ/ 0.01ʤ-ʵʵʩ ʜʵʵʰʛװʡ ʥʘʣʫʫ ʪʵʛʰ 

ʛʘʟʘʨ  
60  

4  
3 ʙʘ 4 ʜʫʛʫʡʪʘʡ ʪװʨʜʵʛ 

ʪʵʨʛʵʥʮʨʵʵʨ  
100  

ʊʵʛʰ ʙʠʰ ʛʘʟʘʨ ʅʘʣʫʫ ʥʴ 0.01ʤ-ʵʵʩ 

ʜʵʵʰ ʙʘʡʞ ʙʦʣʦʭʛװʡ  

V.III. CNC ɿתʉʕɻʏ ʄɸʐʀʅ ɸʐʀɻʃɸʃʊʓʅ 
 ʉʕɻʏ ʄɸʐʀʅתɽʀʁʅ CNC ɿת

/ʕʨʛʵʭ ʤʝʭʘʥʠʟʤʪʘʡ  ʘʞʠʣʣʘʭ װʝʠʡʥ ʘʶʫʣʛװʡ 
ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʘʚʘʨ/ 

1. ʕʨʛʵʭ ʤʝʭʘʥʠʟʤʪʘʡ ʘʞʠʣʣʘʭ ʭװʤװװʩ 
ʘʞʣʳʥ ʭʫʚʮʘʩ ʙװʨʵʥ ʟᴇʚ ᴇʤʩᴇʥᴇ.  

2. ᴆʤʜʥʠʡ ʪװʨʠʡʛ ʛʫʪʣʳʥ ʜʦʪʫʫʨ ʭʠʡʞ, 
ʭʘʥʮʫʡ ʙʘ ʭʦʨʤʦʡʛ ʫʥʞʠʭʘʘʨʛװʡ  ʫʷʞ 
ʙʵʭʵʣʩʵʥ ʙʘʡʥʘ.  ʋʨʪ װʩʪʵʡ ʭװʥ ʤʘʣʛʘʡ 
ʜʦʪʫʫʨ װʩʠʡʛ ʰʫʫʞ ʭʠʡʥʵ.  

3. ɸʞʠʣʣʘʞ ʙʘʡʛʘʘ ʤʝʭʘʥʠʟʤʜ װʟʣʵʛ ʭʠʡʭʜʵʵ 
ʭʘʘʣʪ ʭʘʤʛʘʘʣʘʣʪʳʛ ʥʷʛʪʣʘʥ ʰʘʣʛʘʞ ʛʘʨʳʥ 



ʋʫʣ ʫʫʨʭʘʡʥ ʤʘʰʠʥ ʪʦʥʦʛ ʪϺʭϺϺʨϺʤʞ 
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ʘʨʘʘʨ ʜʘʨʘʭ ʙʫʶʫ ʪʫʩʛʘʡ ʩʘʚʘʘʛʘʘʨ ʯʘʛʥʘʞ 
  .ʟʥʵװ

4. ʕʨʛʵʭ ʤʝʭʘʥʠʟʤʳʛ ʷʚʫʫʣʘʭ, ʤᴇʥ 
ʪʫʨʰʠʭʳʥ ᴇʤʥᴇ ʤʫʬʴʪʘʥ ʭʦʣʙʦʦʩʳʛ 
ʭʦʣʙʦʞ, ʭᴇʜʣᴇʭ ʙװʭ ʭʵʩʛʠʡʥ ʭʘʤʛʘʘʣʘʣʪ 
ʭʘʰʠʣʪʳʛ ʪʘʚʴʞ ʘʶʫʣʛװʡʥ ʪʵʤʜʛʠʡʛ ʘʚʯ 
ʙʘʛʘʞ ʭʵʨʵʛʩʣʠʡʛ ʟʘʡʣʫʫʣʘʭ ʙʘ ʘʞʣʳʥ 
ʙʘʡʨʥʘʘʩ ʪʫʭʘʡʥ ʘʞʠʣʜ ʭʦʣʙʦʛʜʦʣʛװʡ 
ʭװʤװװʩʠʡʛ ʛʘʨʛʘʩʘʥ ʙʘʡʥʘ.  

5. ʕʨʛʵʭ ʤʝʭʘʥʠʟʤʫʫʜʳʛ ʟʘʩʚʘʨʪ ʦʨʫʫʣʘʭʜʘʘ 
ʤʝʭʘʥʠʟʤ ʥʴ ʟʦʛʩʦʦʛʜʩʦʥ, ʪװװʥʠʡ ʭʘʘʭ 
ʘʨʤʘʪʫʨʫʫʜ ʥʴ /ʭʘʘʣʪ, ʰʠʙʝʨ ʭʘʚʭʘʣʛʫʫʜ 
ʙʘ ʙʫʩʘʜ/ ʘʞʠʣ ʛװʡʮʵʪʛʵʭ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʛ 
ʭʘʥʛʘʭ ʙʘʡʜʘʣʜ ʙʘʡʨʣʘʩʘʥ ʙʘʡʭ ʸʩʪʦʡ.  

6. ʊʘʩʣʘʛʜʩʘʥ ʭᴇʜᴇʣʛװװʨ, ʤʝʭʘʥʠʟʤʳʥ 
ʘʨʤʘʪʫʨʫʫʜʳʛ ʛʠʥʞ ʙʘ ʙʫʩʘʜ ʭʵʨʵʛʩʣʠʡʥ 
ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʮʦʦʞʣʦʥ ʭʘʘʞ, ʙʫʨʫʫ 
 ʡ ʙʦʣʛʦʩʦʥװʡʣʜʣʵʵʨ ʟʘʣʛʘʛʜʘʭ ʙʦʣʦʤʞʛװ
ʙʘʡʚʘʣ ʟʦʭʠʥʦ.  

7. ʊʫʩʣʘʭ ʜʘʤʞʫʫʣʘʭ ʙʘ ʤʝʭʘʥʠʟʤʳʥ ʷʚʫʫʣʘʭ 
ʙʘʡʛʫʫʣʘʤʞ ʜʵʵʨ ʭʦʨʠʛʣʦʭ ʧʣʘʢʪʫʫʜ 
ᴇʣʛᴇʞ ʘʞʠʣ ʛװʡʮʵʪʛʵʭ ʙʘʡʨʘʥʜ ñʕʥʜ 
ʘʞʠʣʣʘ ñʛʵʩʵʥ ʧʣʘʢʘʪ ʪʘʚʴʩʘʥ ʙʘʡʭ ʸʩʪʦʡ.  

8. ʎʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʛʘʪʘʡ ʵʨʛʵʭ 
ʤʝʭʘʥʠʟʤʫʫʜʳʛ ʟʘʩʚʘʨʪ ʦʨʫʫʣʘʭʜʘʘ 
ʮʘʭʠʣʛʘʘʥʳ ʤʵʨʛʵʞʣʠʡʥ ʘʞʠʣʪʥʘʘʨ 
ʮʘʭʠʣʛʘʘʥ ʩʭʝʤʠʡʛ ʩʘʣʛʫʫʣʥʘ.  

9. ʕʨʛʵʭ ʤʝʭʘʥʠʟʤ, ʪװװʥʠʡ ʮʘʭʠʣʛʘʘʥ 
ʭᴇʜᴇʣʛװװʨ ʜʵʵʨ ʥʵʛʵʥ ʟʵʨʵʛ ʘʞʠʣ ʛװʡʮʵʪʛʵʭ 
ʰʘʘʨʜʣʘʛʘʪʘʡ װʝʜ ʘʞʠʣ ʛװʡʮʵʪʛʵʛʯ ʥʴ 
ʤʝʭʘʥʠʟʤ ʮʘʭʠʣʛʘʘʥ ʭᴇʜᴇʣʛװװʨʠʡʥ ʭʘʛʘʩ 
ʤʫʬʴʪʘʥ ʭʦʣʙʦʦʩʳʛ ʩʘʣʛʘʞ ᴇʛʥᴇ. 

ʍʦʨʠʛʣʦʭ ʟװʡʣ 

¶ ʕʨʛʵʭ ʤʝʭʘʥʠʟʤʳʥ ʮʘʭʠʣʛʘʘʥ ʩʭʝʤʠʡʛ 
ʮʘʭʠʣʛʘʘʥʳ ʤʵʨʛʵʞʣʠʡʥ ʙʫʩ ʘʞʠʣʪʘʥ ʜʫʨ 
ʤʵʜʵʥ ʩʘʣʛʘʭ ʙʘ ʟʘʣʛʘʭʳʛ   

¶ ɸʞʠʣʣʘʞ ʙʘʡʛʘʘ ʵʨʛʵʭ ʤʝʭʘʥʠʟʤʳʛ ʛʘʨʘʘʨ 
ʟʦʛʩʦʦʭ, ʪװװʥʠʡ ʭᴇʜᴇʣʛᴇᴇʥʪʵʡ ʙʘʡʛʘʘ 
ʭʵʩʵʛʪ ʙʠʝʵʨ ʭװʨʵʭʠʡʛ   

¶ ɸʞʠʣʣʘʞ ʙʘʡʛʘʘ ʵʨʛʵʭ ʤʝʭʘʥʠʟʤʳʥ 
ʜʵʵʛװװʨ ʜʦʦʛʫʫʨ ʘʨʯʠʭ, ʮʘʘʛʫʫʨ ʥʴ ʛʘʨʘʘ 
ʦʨʫʫʣʞ ʪʦʩʣʦʭ, ʪʵʨʯʣʵʥ ʭʘʰʠʣʪ /ʤʫʬʴʪʥr 
ʭʘʤʛʘʘʣʘʣʪ/ ʜʵʵʨ ʛʘʨʯ ʟʦʛʩʦʭ ʙʘ ʜʘʚʞ 
ʛʘʨʘʭ, ʤᴇʥ ʜʵʵʨ ʥʴ ʘʣʠʚʘʘ ʟװʡʣʠʡʛ ʪʘʚʴʞ 
ʦʨʭʠʭʳʛ   

¶ ʕʨʛʵʭ ʤʝʭʘʥʠʟʤʳʛ ʘʞʠʣʣʘʞ ʙʘʡʭʘʜ ʥʴ 
ʪװװʥʠʡ ʵʨʛʵʭ ʭʵʩʛʠʡʥ ʭʘʘʣʪ, ʭʘʤʛʘʘʣʘʣʪʳʛ  
ʘʚʘʭʳʛ   

V.IV. ʍʋɺʀʁʅ ʍɸʄɻɸɸʃɸʍ ʍʕʈʕɻʉʕʃ 

V.IV.1. ʅװʜ ʥװװʨʥʠʡ ʭʘʤʛʘʘʣʘʣʪ 

¶ ʗʤʘʨʚʘʘ ʥʵʛ ʙʠʝʪ װʩʨʵʭ, ʭʘʡʣʩʘʥ ʤʝʪʘʣʣ, 
ʭʠʤʠʡʥ ʰʠʥʛʵʥ ʙʦʜʠʩ, ʭװʯʠʣ, ʠʜʵʤʭʠʡ 
ʰʠʥʛʵʥ, ʭʠʤʠʡʥ ʭʠʡ ʙʦʣʦʥ ʫʫʨ, ʤᴇʥ 
ʛʵʨʣʠʡʥ ʪʫʷʘʥʘʘʩ ʭʘʤʛʘʘʣʘʭ. 

¶ ɸʶʫʣʛװʡ ʣʠʥʟ ʵʩʚʵʣ ʥװʜʥʠʡ ʭʘʤʛʘʘʣʘʣʪʳʛ 
ʵʥʛʠʡʥ ʭʘʨʘʘʥʳ ʰʠʣ ʵʩʚʵʣ ʢʦʥʪʘʢʪ 
ʣʠʥʟʪʵʡ ʜʘʚʭʘʨ ʭʵʨʵʛʣʵʥʵ. 

¶ ʍʘʤʛʘʘʣʘʭ ʭʵʨʵʛʩʵʣ ʥʴ ʭʵʜ ʭʵʜʵʥ ʘʶʫʣʘʘʩ 
ʜʘʚʭʘʨ ʭʘʤʛʘʘʣʞ ʙʘʡʭ ʭʵʨʵʛʪʵʡ. 

V.IV.2. ɻʘʨʳʥ ʭʘʤʛʘʘʣʘʣʪ 

¶ ʍʠʤʠʡʥ ʙʦʜʠʩ, ʙʫʩʘʜ ʙʦʜʠʩʫʫʜ, ʛʘʨʘʘʨ 
ʘʞʠʣ ʛװʡʮʵʪʛʵʭ ʦʨʯʥʳ ʪʝʤʧʝʨʘʪʫʨ ʭʵʪʨʵʭ, 
 ,ʜװװʨʪʵʡ ʙʠʝʪʵʵʩ ʰʘʣʪʛʘʘʣʘʭ ʛʵʤʪʣװװʟװ

¶ ɿװʩʵʭ, ʰʘʣʙʘʨʘʭ, ʪװʣʵʛʜʵʭ, ʪʘʡʨʘʭ, ʮʦʯʨʦʭ, 
ʭʠʤʠʡʥ ʙʦʜʠʩʪ ᴇʨʪᴇʭ ʟʵʨʵʛ ʛʵʤʪʣװװʜ ʦʨʥʦ. 

¶ ɹʵʵʣʠʡʥ ʭʘʤʛʘʘʣʘʣʪʳʥ ʤʵʜʵʵʣʣʠʡʛ 
 ,ʡʣʜʚʵʨʣʵʛʯʵʵʩ ʘʚʘʭװ

¶ ʍʘʤʛʘʘʣʘʭ ʭʵʨʵʛʩʵʣʜ ʙʵʵʣʠʡ, ʭʘʥʮʫʡ, 
ʛʘʨʳʥ ʞʠʡʨʛʵʚʯ, ʙʫʛʫʡʚʯ ʟʵʨʵʛ ʦʨʥʦ. 

¶ ʎʘʭʠʣʛʘʘʥ ʪʝʭʥʠʢʠʡʥ ʘʞʠʣʯʜʘʜ ʨʝʟʠʥʵʥ 
ʪʫʩʛʘʘʨʣʘʛʯʪʘʡ ʭʵʨʵʛʩʵʣ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

V.IV.3. ʍᴇʣʠʡʥ ʭʘʤʛʘʘʣʘʣʪ 

¶ ʋʥʘʭ, ʵʨʛʵʭ ʙʠʝʪ, ʫʣ ʪʘʚʭʘʡ ʭʘʪʛʘʭ, 
ʮʘʭʠʣʛʘʘʥʳ ʘʶʫʣ, ʭʘʡʣʩʘʥ ʤʝʪʘʣʣ, ʭʘʣʫʫʥ 
ʛʘʜʘʨʛʫʫ, ʭʘʣʴʪʠʨʛʘʘʪʘʡ ʛʘʜʘʨʛʫʫ ʟʵʨʛʵʵʩ 
ʛʵʤʪʵʭ. 

¶ ɻʫʪʘʣ ʥʴ ʭװʯʪʵʡ ʮʦʭʠʣʪʦʦʩ ʭʘʤʛʘʘʣʘʭ, 
ʜʘʨʘʣʪʘʘʩ ʭʘʤʛʘʘʣʘʭ, ʥװʭʥʵʵʩ ʭʘʤʛʘʘʣʘʭ 
 .ʨʵʛʪʵʡװװ

¶ ʍʘʡʣʩʘʥ ʤʝʪʘʣʣ ʙʦʣʦʥ ʛʘʛʥʫʫʨʘʘʩ ʰʠʣʙʵ, 
ʪʘʚʭʘʡʛ ʭʘʤʛʘʘʣʘʭ. 

V.IV.4. ʀʭ ʙʠʝʠʡʥ ʭʘʤʛʘʘʣʘʣʪ. 

¶ ʍʘʣʘʣʪ ʰʠʥʛʵʞ ʮʘʮʨʘʭ, ʮʘʣʛʠʭ, ʭװʯʪʵʡ 
ʮʦʭʠʣʪ, ʟװʩʵʭ, ʮʘʮʨʘʛ ʪʫʷʘ ʟʵʨʛʵʵʩ ʛʵʤʪʵʭ. 

¶ ʍʘʣʫʫʥʜ ʰʘʪʘʭ, ʮʘʮʨʘʛ ʪʫʷʘʥʜ ʪװʣʵʛʜʵʭ, 
ʭʠʤʠʡʥ ʙʦʜʠʩʪ ʪװʣʵʛʜʵʭ, ʫʨʘʭ, ʰʘʣʙʘʨʘʭ 
ʟʵʨʛʵʵʩ ʛʵʤʪʵʭ ʘʶʫʣʪʘʡ. 

¶ ʍʘʤʛʘʘʣʘʭ ʭʵʨʵʛʩʵʣʜ ʭʘʥʪʘʘʟ, ʭװʨʵʤ, 
ʭʦʨʤʦʛʯ,ʢʦʤʙʠʥʝʟʦʥ ʙʦʣʦʥ ʙװʭ ʙʠʝʠʡʥ 
ʭʦʩʣʦʣ ʵʜʛʵʵʨ ʦʨʥʦ. 

VI. ʊɸɺɼʋɻɸɸʈ ɹתʃʕɻ. ʕɼʀʁʅ ɿɸʉɸɻ 

VI.I. CNC ʤʘʰʠʥ ʵʜ ʘʥʛʠ ᴇʨʪᴇʛ 

ˉ ʅʵʨʰʠʣ ʊʦʦ 
ʅʵʛʞʠʡʥ 

 ʥʵװ
ʅʠʡʪ 

1 ɿʘʤ 20 2.40ʤ 150.000 360.000 

2 
JSH-20 

ʰʘʘʨʠʛ 
10 h 75.000 750.000 

3 
ɼʨʘʡʚʵʨ 

ʆʄ860 
3  h 200.000 600.000 

4 ɻʠʥʞ 3  h 40.000 120.000 

5 ʈʝʤʝʥ 1  h 15.000 15.000 

6 
ʉʪʠʧʝʨ 

ʤʦʪʦʨ 450A 
3  h 150.000 450.000 

7 ʄᴆתʊ 2  h 35.000 70.000 

8 
ʄʦʛʦʡ ʘʨʘʘ 

20ʤʤ 
2.10ʤ 250.000 525.000 
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9 
ʀʥʚʝʨʪʝʨ 

1.5 
1  h 450.000 450.000 

10 

ʉʧʠʥʜʝʣ 

1.5 ʫʩʘʥ 

ʭᴇʨʛװװʨ 

1  h 400.000 400.000 

11 ɼʘʤʘʨ 2  h 15.000 30.000 

12 CNC ʢʘʨʪ 1  h 150.000 150.000 

13 
CNC ʢʘʨʪ 

ʪʫʩʣʘʭ 
1  h 15.000 15.000 

14 

ʊʦʦʩ 

ʰʦʨʦʦʥʳ 

ʭʘʤʛʘʘʣʘʣʪ 

1.80 80.000 144.000 

15 
ʊʵʞʵʵʣ 

70A 
1  h 150.000 150.000 

16 Z ʟʘʤ 1ʤʪ 150.000 150.000 

17 ʄʦʛʦʡ ʢʦʤ 1  h 400.000 400.000 

18 
ʋʩʥʳ ʥʘʩʦʩ 

80W 
1  h 50.000 50.000 

ɼװʥ  ʅʠʡʪ   4.830.000 

 

6.1-ʨ ʟʫʨʘʛ. ʐʠʨʵʵ ʙʦʣʦʥ CNC ʪʘʚʮʘʥʛʳʥ ᴇʨʪᴇʛ 

ˉ ʅʵʨʰʠʣ ʊʦʦ 
ʅʵʛʞʠʡʥ 

 ʥʵװ
ʅʠʡʪ 

1 
8ʭ8 ʂʚʘʜʨʘʪ 

ʪᴇʤᴇʨ  
12ʤ 16.700 200.400 

2 
ʐʚʝʣʣʝʨ 

ʪᴇʤᴇʨ  
6ʤ 13.500 81.000 

3 
ʍᴇʥʛᴇʥʮʘʛʘʘʥ 

ʮʫʪʛʘʤʘʣ 
10 h 10.000 100.000 

4 ʇʨʦʧʠʣ 7  h 25.000 175.000 

5 ɹʫʜʘʛ 5ʣ 10.000 50.000 

6 
ɻʘʛʥʫʫʨ ʟʵʩ 

ʫʪʘʩ 
5ʢʛ 18.000 90.000 

7 
ᴆʥʛᴇʣʛᴇᴇ 

ʪʵʛʰʠʣʛʵʵ 
1 95.000 95.000 

8 ʰʨװʧ 3 15.000 45.000 

9 ʋʨʩʛʘʣ ʟʘʨʜʘʣ  1 334.600 334.600 

 ʅʠʡʪ 1.170.000 

 

ˉ ʅʠʡʪ ʟʘʨʜʘʣ תʥʵ 

1 CNC ʤʘʰʠʥʳ ʵʜ ʘʥʛʠʡʥ 

ᴇʨʪᴇʛ 

4.830.000 

2 ʐʠʨʵʵ ʙʦʣʦʥ CNC ʜʘʚʮʘʥ 

ᴇʨʪᴇʛ 

1.170.000 

 ʅʠʡʪ 6.000.000 

 

V.II. ɾʠʡʨʛʠʡʥ ʟʘʭ ʟʵʵʣʠʡʥ ʩʫʜʘʣʛʘʘ 

2021 ʦʥʳ ʩʫʜʘʣʛʘʘʛʘʘʨ ʤʘʰʠʥʳ ʵʜ ʘʥʛʠ ʙʦʣʦʥ 
ʩʵʣʙʵʛ ʥʴ ʠʤʧʦʨʪʦʦʨ ʦʨʞ ʠʨʵʭ ʙʘʨʘʘʥʳ 20% 
ʵʟɻʣʜʵʛ. ʀʤʧʦʨʪʳʥ ʙʘʨʘʘʛ ʦʨʣʦʭ ʙװʪʵʵʛʜʵʭװװʥ 
 .ʡʣʜʚʵʨʣʵʭ ʥʴ CNC ʤʘʰʠʥʳ ʛʦʣ ʟʦʨʠʣʛʦ ʙʠʣʵʵװ
 ʥʠʡʛ ʟʦʨʠʫʣʘʣʪʳʥװװʪʵʵʛʜʵʭװʡʣʜʚʵʨʣʵʩʵʥ ʙת
ʩʪʘʥʜʘʨʪʘʜ ʥʠʡʮʩʵʥ ʙʘʡʭ. ɾʠʡʨʵʛ װʡʣʜʚʵʨʣʵʭʵʜ 
ʙʵʣʜʵʮ ʭʘʤʛʠʡʥ ʯʫʭʘʣ ʶʤ. 

6.2-ʨ ʟʫʨʘʛ. ɾʠʡʨʵʛ 

ʄʘʥʘʡ ʙװʪʵʵʣʠʡʥ ʘʞʠʣ ʥʴ ʟʘʭ ʟʵʵʣʜ ʵʨʵʣʪʪʵʡ 
ʞʠʡʨʛʠʡʛ ʩʪʘʥʜʘʨʪʳʥ ʜʘʛʫʫ װʡʣʜʚʵʨʣʵʭ, ʫʫʣ 
ʫʫʨʭʘʡʥ ʭװʥʜ ʜʘʘʮʳʥ ʤʘʰʠʥʳ ʭʵʨʵʛʣʵʛʜʵʭ ʙװʭ 
ʞʠʡʨʛʠʡʛ װʡʣʜʚʵʨʣʵʭ ʯʘʜʘʤʞʪʘʡ ʙʦʣʦʭ ʥʴ ʭʘʤʛʠʡʥ 
ʪʦʤ ʟʦʨʠʣʪ ʘʞʠʣ ʶʤ. ʄʦʥʛʦʣ ʫʣʩʘʜ ʦʜʦʦʛʠʡʥ 
ʙʘʡʜʣʘʘʨ CNC ʤʘʰʠʥʘʘʨ װʡʣʜʚʵʨʣʵʩʵʥ ʞʠʡʨʵʛ 
ʙװʨʪʛʵʣʛװʡ ʙʘʡʜʘʛ.  
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 ʋʫʣ ʫʫʨʭʘʡʥ ʩʵʣʙʵʛ, ʙʘʨʘʘ ʤʘʪʝʨʠʘʣ ʙʦʨʣʫʫʣʞ 
ʭʫʜʘʣʜʘʘʣʜʘʛ ʢʘʤʧʘʥʠ ʜʵʵʨ ʩʫʜʘʣʛʘʘ ʭʠʡʚ. ʊʫʩ 

ʛʘʟʘʨʪ  ʞʠʡʨʵʛ ʥʴ 7000-500.000  30ʩʘʷ ʪᴇʛʨᴇʛʠʡʥ  

200 ʛʘʨʫʡ ʥʵʨ ʪᴇʨʣʠʡʥ ʞʠʡʨʛʠʡʛ ʜʘʥʛʘʘʨ ʥ ɹ
ʙʦʨʣʫʫʣʜʘʛ. 

 

6.3-ʨ ʟʫʨʘʛ. ʍʠʡʛʜʵʭ ʰʠʨʵʵʥʠʡ ʘʞʣʳʥ ʟʫʨʘʛ 

ʍʘʤʛʠʡʥ ʭʷʤʜ ʙʦʨʣʫʫʣʘʛʜʜʘʛ ʞʠʡʨʵʛ:  

1. ʭʵʩʛʠʡʥ ʜʫʛʘʘʨ: 117-0219 
2. ɸʰʠʛʣʘʛʜʘʭ: ɸʚʪʦ ʤʘʰʠʥ ʙʦʣʦʥ 
ʵʢʩʢʘʚʘʪʦʨ 

3. ɹʦʨʣʫʫʣʘʛʜʜʘʛ װʥʵ: 7000 

ʍʘʤʛʠʡʥ װʥʵʪʵʡ ʙʦʨʣʫʫʣʘʛʜʜʘʛ ʞʠʡʨʵʛ: 

1. ʉʝʨ ʜʫʛʘʘʨ: 388-4707 

2. ɸʰʠʛʣʘʛʜʘʭ: ɸʚʪʦ ʤʘʰʠʥ, ʵʢʩʢʘʚʘʪʦʨ, 

ʭᴇʜᴇʣʛװװʨ, ʜʦʟʝʨ ʛ.ʤ 

3. ɹʦʨʣʫʫʣʘʛʜʜʘʛ װʥʵ: 438.000 

ɼתɻʅʕʃʊ 

 ʋʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʪʘʘ ʭʫʚʴ ʥʵʤʨʵʵ ʦʨʫʫʣʘʭʘʘʨ 
ʟʦʭʠʦʥ ʙװʪʵʵʭ ʘʞʣʳʥ ʪʘʣʘʘʨ ʩʫʜʘʣʛʘʘ ʭʠʡʞ ʜʘʨʘʘʭ 
ʰʠʡʜʣʠʡʛ ʜʵʚʰװװʣʩʵʥ. ʊᴇʛʩᴇʣʪʠʡʥ ʙװʪʵʵʣʠʡʥ 
ʘʞʣʘʘʨʘʘ ʞʠʡʨʵʛ װʡʣʜʚʵʨʣʵʭ CNC ʪᴇʭᴇᴇʨᴇʤʞ 
ʟʦʭʠʦʥ ʙװʪʵʵʭ ʶʤ. ɾʠʡʨʵʛ ʥʴ ʙװʭ ʪᴇʨʣʠʡʥ ʘʚʪʦ 
ʤʘʰʠʥ, ʫʫʣ ʫʫʨʭʘʡʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, ʪʝʭʥʠʢ 
ʭʵʨʵʛʩʵʣ ʙװʨʜ ʘʰʠʛʣʘʛʜʜʘʛ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʵʥʠʡ 
ʙװʪʵʵʛʜʵʭװװʥ. ʄʘʥʘʡ ʫʣʩʘʜ ʦʜʦʦʛʦʦʨ ʞʠʡʨʵʛ 
 ʘʞʣʳʛ װװʡ. ɹʠʜ ʵʥʵʭװʡʣʜʚʵʨʣʵʭ ʘʞʠʣ ʷʚʘʛʜʘʘʛװ
ʵʭʣװװʣʩʥʵʵʨ ʜʦʪʦʦʜʜʦʦ װʡʣʜʚʵʨʣʵʭ ʭʘʥʛʘʥ 
ʥʠʡʣװװʣʵʭ ʙʦʣʦʤʞʠʡʛ ʙװʨʜװװʣʵʭ ʙʦʣʥʦ.  

 ɹװʪʵʵʣʠʡʥ ʛʦʣ ʟʦʨʠʣʛʦ ʙʦʣ ʭʘʤʛʠʡʥ ʙʘʛʘ 
ʟʘʨʜʣʘʘʨ, ʭʘʤʛʠʡʥ ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʥʜ ʠʭ ʭʵʤʞʵʵʥʠʡ 
ʵʜ ʤʘʪʝʨʠʘʣ װʡʣʜʚʵʨʣʵʭ  ʶʤ. ʉʪʘʥʜʘʨʪ ʙʵʣʜʵʮ 
ʤʘʪʝʨʠʘʣʳʛ ʠʤʧʦʨʪʦʦʨ ʦʨʫʫʣʞ ʠʨʵʵʜ ʙװʪʵʵʛʜʵʭװװʥ 

ʙʦʣʦʭ ʞʠʡʨʛʠʡʛ ʠʣװװ ʭʷʤʜʘʘʨ ʙװʪʵʵʭ ʙʦʣʦʤʞʪʦʡ 
ʙʦʣʦʭʳʛ ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣ ʜʵʵʨ װʥʜʵʩʣʵʥ  
ʪʦʛʪʦʦʩʦʥ. ʄʘʥʘʡ ʙװʪʵʵʩʵʥ ʪᴇʭᴇᴇʨᴇʤʞ ʥʴ ʵʜʠʡʥ 
ʟʘʩʛʠʡʥ ʭʫʚʴʜ ʘʣʜʘʛʜʘʣ ʙʘʛʪʘʡ ʘʞʠʣʣʘʭ ʙʦʣʦʤʞʠʡʛ 
ʙװʨʜװװʣʩʵʥ. ɹװʪʵʵʣʠʡʛ ʠʣװװ ʩʘʡʞʨʫʫʣʘʥ ʘʞʣʳʥ 
ʪʘʣʙʘʡʛ ʥʵʤʵʛʜװװʣʵʭ ʙʦʣʦʥ ʙװʪʵʵʛʜʵʭװװʥ 
 .ʨʠʡʛ ʩʘʡʞʨʫʫʣʥʘװʣʵʭ ʧʨʦʮʝʩʩ ʙװװʡʣʜʚʵʨʣװ
ʕʥʵʭװװ ʙװʪʵʵʣʠʡʥ ʘʞʣʘʘʨʘʘ ʦʥʦʣʳʥ ʤʵʜʣʵʛ ʙʦʣʦʥ 
ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣ ʜʵʵʨ װʥʜʵʩʣʵʣ ʙװʪʵʵʣʠʡʥ ʘʞʣʳʛ 
ʭʠʡʞ ʛװʡʮʵʪʛʵʣʵʵ. 
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 ʋʋʃ ʋʋʈʍɸʁʅ ʄɸʐʀʅ ʊʆʅʆɻ ʊᴆʍᴆᴆʈᴆʄɾʀɼ ʆʇɽʈɸʊʆʈʓʅ 
ʆʈʆʃʎʆʆ 

 

ɹ.ɹʘʪʭʠʣʯʠʥ 

 ʥʜʵʩʥʠʡ ʪʝʭʥʠʢʠʡʥ ʠʭ ʩʫʨʛʫʫʣʴ,ɻʝʦʜʝʟʴ, ʋʫʣ ʫʫʨʭʘʡʥ ʩʫʨʛʫʫʣʴ, 2-ʨ ʢʫʨʩʠʡʥ ʦʶʫʪʘʥת

ʀ-ʤʘʡʣ ʭʘʷʛ: bathilchin55@gmail.com;  

 
ʍʫʨʘʘʥʛʫʡ - ʋʫʣ ʫʫʨʭʘʡʥ ʪʦʥʦʛ ʪϺʭϺϺʨϺʤʞ ʙʦʣ ʭʘʤʛʠʡʥ ʙʘʛʘ ʟʘʨʜʣʘʘʨ ϺʥʜϺʨ ʙϮʪʵʵʤʞʪʵʡ ʘʞʠʣʣʘʜʘʛ 

ʪʝʭʥʠʢϮϮʜ ʶʤ.  ʍʘʤʛʠʡʥ ʙʘʛʘ ʟʘʨʜʣʘʘʨ ʭʘʤʛʠʡʥ ʠʭ ʙϮʪʵʵʤʞʠʡʛ ʛʘʨʛʘʭʠʡʥ ʪʫʣʜ ʪʝʭʥʠʢʠʡʥ ʙʵʣʵʥ ʙʘʡʜʘʣ 

ϺʥʜϺʨ ʭʫʚʴʪʘʡ ʙʘʡʣʛʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘ ʪϮϮʥʠʡʛ ʭʘʥʛʘʞ ʘʞʠʣʣʘʭʘʜ ʦʧʝʨʘʪʦʨʳʥ ϮϮʨʵʛ ʦʨʦʣʮʦʦ ʤʘʰ ʯʫʭʘʣ 

ʶʤ.  ʄʦʥʛʦʣʳʥ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʳʥ ʥʵʛ ʘʩʫʫʜʘʣ ʭϮʥʠʡ ʥϺϺʮ ʙʘʡʜʘʛ.  ʆʣʦʥ ʩʘʷ ʘʤ.ʜʦʣʣʘʨʳʥ Ϯʥʵʪʵʡ ʥϮʩʵʨ 

ʪʦʥʦ ʪϺʭϺϺʨϺʤʞʠʡʛ ʘʶʫʣ,ʦʩʦʣʛϮʡ ʤʵʨʵʛʞʣʠʡʥ ʪϮʚʰʠʥʜ ʘʞʠʣʣʫʫʣʘʭ ϮϮʜʥʵʵʩ ʪʫʨʰʣʘʛʘʪʘʡ,ʫʨ ʯʘʜʚʘʨʪʘʡ 

ʭϮʥʜ ʣ ʞʦʣʦʦʛ ʘʪʛʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.

ʆʨʰʠʣ 

 ʄʘʥʘʡ ʫʣʩʘʜ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ʫʫʣ ʫʫʨʭʘʡ, ʟʘʤ 
ʪʵʵʚʨʠʡʥ ʩʘʣʙʘʨʫʫʜ ʵʨʯʠʤʪʵʡ ʭᴇʛʞʠʞ ʫʣʩ ʦʨʦʥ, 
ʥʠʡʛʵʤ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭᴇʛʞʠʣ ʜʵʚʰʠʣʜ ʭװʥʜ 
ʤʘʰʠʥ ʤʝʭʘʥʠʟʤ ʠʭʵʵʨ ʦʨʞ ʠʨʭʠʡʥ ʟʵʨʵʛʮʵʵ 
ʪʵʜʛʵʵʨʠʡʛ ʤʵʨʛʵʰʩʵʥ ʦʧʝʨʘʪʦʨʳʥ ʭʵʨʵʛʮʵʵ 
ʪʵʜʛʵʵʨʠʡʛ ʤʵʨʵʛʞʣʠʡʥ ʪװʚʰʠʥʜ ʙʵʣʪʛʵʭ 
ʩʫʨʛʘʣʪʳʥ ʭᴇʪᴇʣʙᴇʨ ʩʪʘʥʜʘʨʪ ʭʵʨʵʛʪʵʡ.ʋʫʣ ʫʫʨʭʘʡ 
ʭᴇʛʞʠʭʠʡʥ ʭʵʨʵʵʨ ʤʵʨʛʵʞʣʠʡʥ ʙʦʣʦʚʩʦʥ ʭװʯʠʥ 
ʭʵʨʵʛ ʙʦʣʦʦʜ ʙʘʡʥʘ.  ʄʘʥʘʡ ʦʨʥʳ ʫʫʣ ʫʫʨʭʘʡʥ 
ʥʘʨʠʡʥ ʪʦʥʦʛ  ʪᴇʭᴇᴇʨᴇʤʞʠʜ ʘʞʠʣʣʘʭ ʙʘʡʛʘʘ 
ʦʧʝʨʘʪʦʨʫʫʜʳʥ ʠʭʵʥʭ ʭʫʚʳʛ ʛʘʜʘʘʜʳʥ 
ʤʵʨʛʵʞʠʣʪʥװװʜ ʵʟʵʣʞ ʙʘʡʥʘ.  ʕʥʵ ʙʘʡʜʣʳʛ 
ʜʦʪʦʦʜʜʦʦ װʨ ʘʰʠʛʪʘʡʛʘʘʨ ʵʨʛװװʣʵʭʠʡʥ ʪʫʣʜ 
ʥʘʨʠʡʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʯʠʛʣʵʣʵʵʨ ʤʵʨʛʵʰʩʵʥ 
ʘʞʠʣʪʘʥ ʙʵʣʪʛʵʭ ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘ ʪʫʣʛʘʨʯ 
ʙʘʡʛʘʘ. 

 ʥʜʩʵʥ ʭʵʩʵʛת

 ʍʘʤʛʠʡʥ ʙʘʛʘ ʟʘʨʜʣʘʘʨ ʭʘʤʛʠʡʥ ʠʭ ʙװʪʵʵʤʞʠʡʛ 
ʛʘʨʛʘʭʠʡʥ ʪʫʣʜ ʪʝʭʥʠʢʠʡʥ ʙʵʣʵʥ ʙʘʡʜʘʣ ᴇʥʜᴇʨ 
ʭʫʚʴʪʘʡ ʙʘʡʣʛʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘ ʪװװʥʠʡʛ ʭʘʥʛʘʞ 
ʘʞʠʣʣʘʭʳʥ ʪʫʣʜ ʜʘʨʘʘʭ ʭװʯʠʥ ʟװʡʣʩ ʯʫʭʘʣ ʘʯ 
ʭʦʣʙʦʛʜʦʣʪʦʡ. 

- ʋʨ ʯʘʜʚʘʨʪʘʡ ʦʧʝʨʘʪʦʨ 

- ʉʵʣʙʵʛʠʡʥ ʙʵʣʵʥ ʙʘʡʜʘʣ 

- ʊʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ װʨ ʘʰʠʛʪʘʡ, 

ʥʘʡʜʚʘʨʪʘʡ ʭʵʨʵʛʣʵʵʪ ʙʘʡʜʘʣ ʥʴ ʫʫʣ 

ʫʫʨʭʘʡʛ װʨ ʘʰʠʛʪʘʡ ʘʞʠʣʣʘʭʘʜ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʭװʯʠʥ ʟװʡʣװװʜ ʶʤ. 

ɼʵʵʨʭʠʡʛ ʭʘʥʛʘʥ ʘʞʠʣʩʥʘʘʨ ʫʫʨʭʘʡ ʟʘʨʜʣʘʘ 
ʙʫʫʨʫʫʣʞ ʙװʪʵʵʤʞʵʵ ᴇʩʛᴇʜᴇʛ. ʋʫʣ ʫʫʨʭʘʡʥ ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞװװʜ ʜʵʵʨ ʟʘʨʜʘʣ ʛʘʨʘʭ ʙʘ ʜʘʨʘʘʭ ʛʦʣ 
ʟʘʨʜʣʫʫʜ ʛʘʨʜʘʛʯ ʜʠʡʣʵʥʭ ʭʫʚʠʡʛ ʦʧʝʨʘʪʦʨʳʥ 
ʟʘʨʜʘʣ ʵʟʵʣʜʵʛ. 

ʕʜʛʵʵʨ ʥʴ ʥʵʛ ʮʘʛʪ ʛʘʨʘʭ ʟʘʨʜʣʳʥ ʜװʥʛʵʵʨ 
ʠʣʵʨʭʠʡʣʵʛʜʵʭ ʭʵʜʠʡ ʯ ʥʵʛ ʮʘʛʪ ʭʠʡʭ ʘʞʣʘʘʨʘʘ ʤᴇʥ 

ʠʣʵʨʭʠʡʣʵʛʜʵʥʵ. ʕʥʛʠʡʥʵʵʨ ʪʘʡʣʙʘʨʣʘʚʘʣ ʪʦʥʥ 
ʪʫʪʘʤʜʘʭ ʤʘʪʝʨʘʣʳʛ ʭᴇʜᴇʣʛᴇʭᴇʜ ʰʘʘʨʜʘʛʜʘʭ 
ʟʘʨʜʣʳʛ ʙʫʫʨʫʫʣʞ ʘʰʠʛʣʘʛʜʘʭ ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞʤʡʥ ʟᴇʚ ʟʦʭʠʩʪʦʡ ʭʵʨʵʛʣʵʵ ʶʤ. 

ʎʠʢʣ           ɹתʊʕʕʄɾ            ʆʧʝʨʘʪʦʨʳʥ ʫʨ ʯʘʜʚʘʨ 
ɹװʪʵʵʤʞʠʜ ʥᴇʣᴇᴇʣᴇʭ ʛʦʣ ʭװʯʠʥ ʟװʡʣװװʜ 

- ʎʠʢʣʠʡʥ ʜʘʤʪʘʤʞ 

- ɸʯʠʭ ʞʠʥ  

- ʆʧʝʨʘʪʦʨʳʥ ʫʨ ʯʘʜʚʘʨ    
1. ʋʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʪ ʦʣʦʥ ʩʫʨʛʘʣʪʠʡʥ ʪᴇʚװװʜ 
 ʡ ʤʘʰװʥʠʡ ʜʫʥʜ ʯʘʥʘʨʛװת .ʜ ʭʘʘʣʛʘʘ ʥʵʵʞ ʙʘʡʥʘװװ
ʦʣʦʥ ʪᴇʚװװʜ ʙʘʡʥʘ 2022ʦʥʳ11ʩʘʨʳʥ23ʥʠʡ ᴇʜʨʠʡʥ 
ʙʘʡʜʣʘʘʨ ʤʦʥʛʦʣ ʫʣʩʘʜ ʍᴇʜᴇʣʤᴇʨʠʡʥ ʷʘʤʘʥʜ 
ʙװʨʪʛʵʣʪʵʡ ˉ20/1618 ʪʦʦʪ ʪʫʩʛʘʡ ʟᴇʚʰᴇᴇʨᴇʣʪᴇʡ 
ʉʫʨʛʘʣʪʳʥ ʪᴇʚװװʜ ʙʘʡʥʘ.ʊʠʡʤʵʵʩ ʙʠʜ ʦʧʝʨʘʪʦʨ 
ʙʵʣʪʛʵʭʜʵʵ ʘʥʭʘʘʨʯ,ʅʵʛʜʩʵʥ ʭʵʤʞʵʵʥʠʡ ʩʫʨʛʘʣʪʠʡʥ 
ʘʚʪʦ ʙʘʘʟ ʩʫʨʛʘʣʪʠʡʥ ʪᴇʚʪᴇʡ ʙʦʣʞ,ʄʦʥʛʦʣ ʫʣʩʳʥ 
ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʫʫʣ ʫʫʨʭʘʡʥ ʯʠʛʣʵʣʵʵʨ ʙʘʡʛʘʘ ʘʞ 
ʘʭʫʡʥ ʥʵʛʞװװʜʪʵʡ ʭʘʤʪʨʘʥ ʤʵʨʛʵʰʩʵʥ ʯʘʜʚʘʨʣʘʛ 
ʦʧʝʨʘʪʦʨ ʙʵʣʪʛʵʭ ʘʞʠʣ ʶʤ. 
2. ʆʧʝʨʘʪʦʨ ʙʵʣʪʛʵʭ ʘʞʠʣʜ ʭװʥʜ ʤʘʰʠʥ 
ʤʝʭʥʠʟʤʠʡʥ ʤʵʨʵʛʞʣʠʡʥ ʭʵʣʣʵʛʵ ʙʫʶʫ ʛʘʜʘʘʜ 
ʭʵʣʥʠʡ ʤʵʜʣʵʛ ʦʨʦʭ. ʋʫʣ ʫʫʨʭʘʡʥ ʥʘʨʠʡʥ ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞװװʜ ʥʴ ʭʵʣʥʠʡ ᴇʥʜᴇʨ ʪװʚʰʠʥ ʰʘʘʨʜʜʘʛ 
ʪʫʣ ʦʧʝʨʘʪʦʨʫʫʜʳʥ ʠʭʵʥʭ ʭʫʚʳʛ ʛʘʜʘʘʜʳʥ 
ʤʵʨʛʵʞʠʣʪʥװװʜ ʵʟʵʣʞ ʙʘʡʥʘ.  ʕʥʵ ʙʘʡʜʣʳʛ 
ʜʦʪʦʦʜʜʦʦ װʨ ʘʰʠʛʪʘʡʛʘʘʨ ʵʨʛװװʣʵʭʠʡʥ ʪʫʣʜ 
ʥʘʨʠʡʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʯʠʛʣʵʣʵʵʨ ʤʵʨʛʵʰʩʵʥ 
ʘʞʠʣʪʘʥ ʙʵʣʪʛʵʭ ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘ. 

ɼװʛʥʵʣʪ 

 ʋʫʣ ʫʫʨʭʘʡʥ ʤʘʰʠʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʜ 
ʦʧʝʨʘʪʦʨʳʥ װװʨʵʛ ʙʦʣ ʤʘʰ ʯʫʭʘʣ, ʪʠʡʤʵʵʩ ʙʠʜ 
ʦʧʝʨʘʪʦʨʳʥ ʩʫʨʛʘʣʪ,ᴇʩᴇʥ ʜʵʚʰʠʭ ʙʦʣʦʤʞʠʡʛ 
ʭʘʥʛʘʞ, ʭʫʚʴ ʭװʥʠʡ ʩʫʨʛʘʣʪʘʜ ʘʥʭʘʘʨʯ ʘʞʠʣʣʘʭ 
ʙʦʣʦʤʞʪʦʡ.  ʋʫʨʭʘʡʜ ʘʞʠʣ ᴇʨʥᴇʥ, ʭʵʜʵʥ ʟʫʫʥ ʭװʥ, 
ʪʝʭʥʠʢ ʙʫʞʠʛʥʘʥ, ʦʧʝʨʘʪʦʨʯʠʜ ʥװʩʵʨ ʪʦʤ 
ʪʝʭʥʠʢװװʜʵʵ ʭᴇʜᴇʣʛᴇʥ ʷʚʘʭʳʛ ʭʘʨʘʭ ʩʘʡʭʘʥ. ɹʘʡʛʘʣ 
ʮʘʛ ʫʫʨʳʥ ʷʤʘʨʯ ʥᴇʭʮᴇʣʜ ʫʫʨʭʘʡʥ ʘʞʠʣ ʟʦʛʩʦʣʪʛװʡ 
 ,ʥʠʡ ʦʨʦʣʮʦʦװʨʛʵʞʣʵʥ, ʦʣʦʥ ʟʫʫʥ ʭװ
ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʙʘʷʣʘʛ ʙװʪʵʵʞ ʙʘʡʥʘ ʛʵʞ ʙʦʜʦʭ 
ʙʘʭʘʨʭʘʤ. 

ɸʰʠʛʣʘʩʘʥ ʤʘʪʝʨʠʘʣ 
1. Barloworldnews 2021 

2. ʍᴇʜᴇʣʤᴇʨ, ʥʠʡʛʤʠʡʥ ʭʘʤʛʘʘʣʣʳʥ ʷʘʤ HHRT

ʆʧʝʨʘʪʦʨʳʥ 
ʟʘʨʜʘʣ 

ʐʘʪʘʭʫʫʥ ʪʦʩ 
ʪʦʩʦʣʛʦʦ

ɿʘʩʚʘʨ 
 ,ʡʣʯʠʣʛʵʵװ
ʕʜ ʘʥʛʠʡʥ 
ʟʘʨʜʘʣ

mailto:bathilchin55@gmail.com


ʍϺʜϺʣʤϺʨʠʡʥ ʘʶʫʣʛϮʡ ʙʘʡʜʘʣ, ʵʨϮϮʣ ʘʭʫʡ 

81 

 

 ʍתʅʀʁ ʍתʏʀʅ ɿתʁʃ ʆʉʃʓʅ ʐɸʃʊɻɸɸʅʋʋɼʓʅ ʅʕɻ ɹʆʃʆʍ ʅʔ 

 
ʍ.ɸʤʛʘʣʘʥʙʘʘʪʘʨ1, ʏ.ɹʦʣʦʨʤʘʘ2 

1ʄʦʥʛʦʣ ʫʣʩ, ʐʋʊʀʉ, ɻʋʋʉ-ʕɹʀʉ-ɸʄɹʊ-2 ʢʫʨʩ 
2ʄʦʥʛʦʣ ʫʣʩ, ʐʋʊʀʉ-ɻʋʋʉ-ʕɹʀʉ-ɸʄɹʊ-ʠʡʥ ʙʘʛʰ 

ʀ-ʤʘʡʣ ʭʘʷʛ: amgalanbaatar813@gmail.com; chbolor@must.edu.mn; 

 

ʍʫʨʘʘʥʛʫʡ ï ɸʶʫʣʛϮʡ ʘʞʠʣʣʘʛʘʘʥʳ ʟϺʨʯʣʠʡʥ ʪʦʦʛ ʙʫʫʨʫʫʣʘʭ, ʟϺʨʯʣʠʡʛ ʪϺʨʣϺϺʨ ʥʴ ʪʵʛʣʵʭʠʡʥ ʪʫʣʜ ʭϮʥʠʡ ʭϮʯʠʥ 

ʟϮʡʣʠʡʛ ʩʫʜʘʣʞ, ʛʘʨʛʘʩʘʥ ʜϮʛʥʵʣʪʜʵʵ ʪʫʣʛʫʫʨʣʘʥ ʍɸɹʕɸïʥ Ϯʡʣ ʘʞʠʣʣʘʛʘʘʛ ʪϺʣϺʚʣϺʭ ʥʴ ϺʛϺϺʞʪʵʡ ʙʦʣʦʭʳʛ 

ʩʫʜʘʣʛʘʘʛʘʘʨ ʪʦʛʪʦʦʚ. 

ʊϮʣʭϮϮʨ Ϯʛ: ʭϮʥʠʡ ʭϮʯʠʥ ʟϮʡʣ, ʘʣʜʘʘ, ʩʵʜʵʣ, ʯʠʛ ʙʘʨʠʤʞʘʘ, ʛϮʡʮʵʪʛʵʣ

ʉʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʟʦʨʠʣʛʦ. ʍװʥʠʡ ʭװʯʠʥ 
ʟװʡʣʠʡʛ ʩʫʜʣʘʥ, ʭװʥʠʡ ʘʣʜʘʘʛ ʠʣʨװװʣʞ, ʘʥʛʠʣʘʥ, 
ʪʵʜʛʵʵʨʠʡʛ ʟʘʣʨʫʫʣʘʭ, ʫʣʤʘʘʨ ʘʞʠʣʪʥʳʛ ʟᴇʚ 
ʘʞʠʣʣʘʭ ʮʘʛ ʙʘʨʠʣʜ ʪᴇʣᴇʚʰװװʣʵʭ. 

ʉʫʜʘʣʛʘʘʥʳ ʘʨʛʘ: ʆʥʦʣïʪʫʨʰʠʣʪʳʥ ʩʫʜʘʣʛʘʘ. 

ʉʫʜʘʣʛʘʘʥʳ ʦʙʲʝʢʪ: ñʅʦʤʠʥ ʢʦʥʩʪʨʘʢʰʥ 
ʜʝʚʝʣʦʧʤʝʥʪò ʛʨʫʧʧʳʥ ʛʵʨʵʵʪ ʛװʡʮʵʪʛʵʛʯ 
ʢʦʤʧʘʥʠʫʜ. 

ʇʨʘʢʪʠʢ ʘʯ ʭʦʣʙʦʛʜʦʣ:  

¶ ɸʞʠʣʪʥʳʛ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʭ ʘʨʛʘ ʙʘʨʠʣʜ 
ʪᴇʣᴇʚʰװװʣʵʭ ʘʞʣʳʥ ʭᴇʪᴇʣʙᴇʨʪ ʰʠʥʵʯʣʵʣ 
ʭʠʡʛʜʵʥʵ; 

¶ ɿᴇʨʯʣʠʡʥ ʪʦʦ ʙʫʫʨʥʘ. 

I. ʋɼʀʈʊɻɸʃ 

 ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʛʘʘʨ ʘʞʣʳʥ ʩʠʩʪʝʤ (ʘʞʣʳʥ 
ʦʨʯʠʥ, ʘʞʣʳʥ ʙʘʡʨ, ʘʞʠʣʪʥʫʫʜ, ʧʨʦʮʝʩʩ, ʘʞʣʳʥ 
ʤʘʰʠʥ, ʤʝʭʘʥʠʟʤ, ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, ʙʘʛʘʞ 
ʭʵʨʵʛʩʵʣ)ïʠʡʥ ʵʣʝʤʝʥʪװװʜʠʡʥ ʰװʪʵʣʮʵʵʥʜ ʦʨʰʠʥ 
ʙʘʡʩʘʥ ʘʣʜʘʘʛ ʠʣʨװװʣʵʭ, ʦʩʣʳʥ ʩʫʫʨʴ ʰʘʣʪʛʘʘʥʳʛ 
ʟᴇʚ ʪʦʜʦʨʭʦʡʣʦʭ, ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ 
ʪᴇʣᴇʚʣᴇʛᴇᴇʛ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʭװʥʠʡ ʭװʯʠʥ ʟװʡʣʠʡʥ 
ʤʵʜʵʵʣʣʠʡʛ ʘʰʠʛʣʘʭ ʥʴ ʯʫʭʘʣ ʙʦʣʦʭ ʪʫʭʘʡ ʜװʛʥʵʣʪ 
ʛʘʨʛʘʚ. 

II. תʅɼʉʕʅ ʍʕʉʕɻ 

ʅʵʛ. ʍװʥʠʡ ʭװʯʠʥ ʟװʡʣʠʡʛ ʘʥʛʠʣʘʭ ʥʴ 

ʆʩʣʳʥ ʛʦʣ ʙʫʨʫʫʪʘʥ ʥʴ ʤʘʰʠʥ, ʤʝʭʘʥʠʟʤ, ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞ, ʙʘʛʘʞ ʭʵʨʵʛʩʵʣ, ʭᴇʜᴇʣʤᴇʨ ʟʦʭʠʦʥ 
ʙʘʡʛʫʫʣʘʣʪ ʙʫʩ, ʭʘʨʠʥ ʘʞʣʳʛ ʘʶʫʣʛװʡ ʛװʡʮʵʪʛʵʭʵʜ 
ʤᴇʨʜᴇʭ ʟʘʘʚʨʳʥ ʟʘʘʣʪʫʫʜʳʛ ʟᴇʨʯʠʞ (ʪʫʭʘʡʣʙʘʣ, ʥʵʛ 
ʙװʨʠʡʥ ʭʘʤʛʘʘʣʘʭ ʭʵʨʵʛʩʣʠʡʛ װʣ ʭʵʨʵʛʣʵʭ, ʙʫʨʫʫ 
ʭʵʨʵʛʣʵʭ, ʥʘʨʷʜʳʥ ʙʫʩ ʘʞʠʣ ʛװʡʮʵʪʛʵʭ, ʘʥʭʘʘʨʣʘʘ 
ʩʘʨʥʠʫʣʘʭ, ʰʘʘʨʜʣʘʛʘ ʪʘʚʴʩʘʥ ʘʞʠʣʪʥʳ ᴇᴇʜᴇᴇʩ 
ʜʦʦʛ ʪʦʭʫʫ ʭʠʡʭ, ʤʵʜʵʤʭʠʡʨʵʭ, ᴇᴇʨ ʭʦʦʨʦʥʜʦʦ 
ʘʞʣʳʥ ʙʫʩ ʟװʡʣ ʷʨʠʣʮʘʭ, ʙʘʨʠʣʜʘʭ, ʥʦʮʦʣʜʦʭ ʛ.ʤ), 
ʘʞʣʳʛ ʟʫʨʘʛ ʪᴇʩᴇʣ, ʪʝʭʥʦʣʦʛʠʡʥ ʢʘʨʪ, ʫʜʠʨʜʘʤʞ, 
ʟʘʘʚʨʳʥ ʜʘʛʫʫ ʟᴇʚ ʛװʡʮʵʪʛʵʵʛװʡ ʘʞʠʣʪʘʥ ᴇᴇʨᴇᴇ 
ʙʦʣʜʦʛ.  

ɻʘʜʘʘʜ ʫʣʩʫʫʜʘʜ ñʍװʥʠʡ ʭװʯʠʥ ʟװʡʣʠʡʥ ʰʠʥʞʵʵʯò 
ʭʵʤʵʵʭ װװʨʵʛ ʙװʭʠʡ ʘʞʠʣʪʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʪʵʜ 
ʘʞʣʳʥ ʩʠʩʪʝʤʠʡʥ ʵʣʝʤʝʥʪװװʜʠʡʥ ʭʘʨʠʣʮʘʥ 
 ʡʣʯʣʵʣʵʵʩ ʦʩʦʣ ʭʵʨʭʵʥ ʭʘʤʘʘʨʩʘʥ ʙʘʡʞ ʙʦʣʦʭʳʛװ
ʩʫʜʣʘʥ ʪʦʛʪʦʦʞ ʙʘʡʥʘ. ʕʥʵ װװʨʛʠʡʛ ʠʭʵʚʯʣʵʥ 
ʍɸɹʕɸïʥ ʘʞʠʣʪʥʫʫʜ ʛװʡʮʵʪʛʵʜʵʛ ʙᴇʛᴇᴇʜ ʪʵʜʥʠʡʛ 
ʍɸɹʕɸïʥ ʘʞʠʣʪʥʘʘʨ ʩʫʨʛʘʞ ʙʵʣʪʛʵʭ, ʜʘʚʪʘʥ 

ʩʫʨʛʘʭ, ʤʵʨʛʵʞʠʣ ʜʵʵʰʣװװʣʵʭ ʭᴇʪᴇʣʙᴇʨʪ ñʍװʥʠʡ 
ʭװʯʠʥ ʟװʡʣò ʭʵʤʵʵʭ ʩʵʜʚʠʡʛ ʙʘʛʪʘʘʜʘʛ.  

ʍװʥʠʡ ʭװʯʠʥ ʟװʡʣʠʡʛ ʩʫʜʘʣʞ, װʡʣ ʘʞʠʣʣʘʛʘʘʥʜʘʘ 
ʘʰʠʛʣʘʭ ʥʴ ʘʞʠʣʪʥʫʫʜʳʥ ʙʘʡʛʫʫʣʣʘʛʳʥʭʘʘ 
ʍɸɹʕɸïʥ ʫʜʠʨʜʣʘʛʳʥ ʪʦʛʪʦʣʮʦʦʥʳ ʰʘʘʨʜʣʘʛʳʛ 
ʜʘʛʘʞ ʤᴇʨʜᴇʭ ʤʵʜʣʵʛ, ʯʘʜʚʘʨ, ʜʘʜʘʣ, ʪᴇʣᴇʚʰʣʠʡʛ 
ʥʵʤʵʛʜװװʣʞ, ʫʣʠʨʯ ʙʫʡ ʞʠʣʜ ʙװʨʪʛʵʛʜʩʵʥ ʟᴇʨʯʣʠʡʛ 
ʠʨʵʭ ʞʠʣʜ ʪʦʦʥ ʭʵʤʞʵʵʛʵʵʨ ʥʴ ʙʫʫʨʫʫʣʘʭ, ʫʣʤʘʘʨ 
ʪᴇʨʣᴇᴇʨ ʥʴ ʪʵʛʣʵʭ ʟʦʨʠʣʛʦ ʯʠʛʣʵʣʜ ʭᴇʪᴇʣʜᴇʛ ʘʯ 
ʭʦʣʙʦʛʜʦʣʪʦʡ. װתʥʠʡʛ NCD ʛʨʫʧʧʠʡʥ 2014é2021 
ʦʥʳ ʍɸɹʕɸïʥ ʙʠʟʥʝʩ ʪᴇʣᴇʚʣᴇʛᴇᴇ ʙʘ ʪʘʡʣʘʥʛʘʘʩ 
 .ʟʵʞ ʙʦʣʥʦװ

ɿʦʭʠʦʛʯʠʜ 2018é2021 ʦʥʜ NCD ʛʨʫʧʧʠʡʥ ʛʵʨʵʵʪ 
ʛװʡʮʵʪʛʵʛʯ 59 ʢʦʤʧʘʥʠʡʥ ʙʘʨʠʣʛʘ ʫʛʩʨʘʣʪ, 
ʩʘʥʪʝʭʥʠʢ, ʮʘʭʠʣʛʘʘʥ, ʟʘʩʘʣ, ʟʘʤ ʪʘʣʙʘʡʥ 
ʪʦʭʠʞʠʣʪʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʜ ʦʨʦʣʮʩʦʥ 314 
ʘʞʠʣʪʥʳ ʭװʥʠʡ ʭװʯʠʥ ʟװʡʣʠʡʥ ʥᴇʣᴇᴇʣʣʠʡʥ 
ʙʘʡʜʘʣʜ ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘʥʘʘʩ ʜʘʨʘʘʭ ʜװʛʥʵʣʪʠʡʛ 
ʛʘʨʛʘʚ. 

ʍװʥʠʡ ʭװʯʠʥ ʟװʡʣʪʵʡ ʭʦʣʙʦʦʪʦʡʛʦʦʨ ʘʶʫʣʪʘʡ 
ʥᴇʭʮᴇʣ ʙʘʡʜʘʣ װװʩʵʭ, ʦʩʦʣ ʛʘʨʘʭ ʰʘʣʪʛʘʘʥʳʛ 
ʜʘʨʘʘʭ ʪװʚʰʠʥʜ ʘʥʛʠʣʥʘ. װתʥʜ: 

1. ʍʫʚʴ ʭϮʥʠʡ ʪϮʚʰʠʥ (ʪᴇʨᴇʣʭʠʡʥ ʙʫʶʫ ʪװʨ 
ʟʫʫʨʳʥ, ʵʩʚʵʣ ʦʣʜʤʦʣ ʙʘʡʜʣʘʘʨ ʦʣʞ ʘʚʩʘʥ 
ʩʵʪʛʵʮʠʡʥ ʙʘ ʬʠʟʠʦʣʦʛʠʡʥ ʰʠʥʞ ʯʘʥʘʨ); 

2. ɹʘʡʛʫʫʣʣʘʛʳʥ ʪϮʚʰʠʥ (ʭᴇʜᴇʣʤᴇʨʠʡʥ 
ʥᴇʭʮᴇʣ, ʭʘʤʪ ʦʣʥʳ ʫʫʨ ʘʤʴʩʛʘʣ, ʘʶʫʣʛװʡ 
ʘʞʠʣʣʘʛʘʘʥʳ ʩʫʨʛʘʣʪ, ʟʘʘʚʘʨʯʠʣʛʘʘʥʳ 
ᴇʛᴇᴇʞ ʤʫʫ, ʤʘʪʝʨʠʘʣʣʘʛ ʥᴇᴇʮʠʡʥ ʭʘʥʛʘʤʞ, 
ʩʵʪʛʵʣ ʭʘʥʘʤʞ ʛ.ʤ); 

3. ʅʠʡʛʤʠʡʥ ʪϮʚʰʠʥ (ʘʞʣʳʥ ʙʘʡʨʘʥ ʜʘʭʴ 
ʘʫʁʣ, ʵʨʩʜʵʣ, ʪʵʜʛʵʵʨʠʡʥ װʨ ʜʘʛʘʚʨʳʥ 
ʪʘʣʘʘʨʭ ʤʵʜʵʵʣʵʣ ʭʘʥʛʘʣʪʛװʡ, ʘʶʫʣʛװʡ 
ʘʞʠʣʣʘʛʘʘʛ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʭ ʩʪʨʘʪʝʛʠʡʥ 
ʘʣʜʘʘ ʛ.ʤ). 

ʄᴇʥ ʦʩʣʳʥ ʩʫʫʨʴ ʰʘʣʪʛʘʘʥʳʛ ʭʫʚʴ ʭװʥʠʡ ʟʘʥ 
ʯʘʥʘʨ, ʥʠʡʛʤʠʡʥ ʙʘʡʜʘʣ, ʭᴇʜᴇʣʤᴇʨʠʡʥ ʥᴇʭʮᴇʣʠʡʥ 
ʪʘʣʘʘʩ ʥʴ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ʘʥʛʠʣʞ ʙʦʣʦʭʦʦʨ ʙʘʡʥʘ. 
 :ʥʜװת

1. ʍϮʯ ʭʵʤʥʵʭ ï ʙʠʝ ʙʷʣʜʨʳʥ ʥᴇᴇʮᴇᴇ 
ʭʘʜʛʘʣʘʭʘʜ ʯʠʛʣʵʩʵʥ װʡʣ ʘʞʠʣʣʘʛʘʘʛ 
ʜʵʤʞʜʵʛ ʭʵʨʵʛʮʵʵ ʙᴇʛᴇᴇʜ ʭװʥʠʡ ʟʘʥ ʙʘʡʜʘʣ 
ʥʴ ñʭʘʤʛʠʡʥ ʮϺϺʥ Ϯʡʣʜʵʣò ʛʵʩʵʥ ʟʘʨʯʠʤʜ 
ʩʫʫʨʠʣʜʘʛ ʪʫʣ ʘʞʠʣʯʠʜ ñʤʦʥʛʦʣʯʣʦʭ, 
ʭʷʣʙʘʨʯʣʘʭòʘʨʛʘ ʙʘʨʠʣʳʛ ʭʵʨʵʛʣʵʭ 
ʵʨʤʵʣʟʵʣʪʵʡ ʙʘʡʜʘʛ. 
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2. ʎʘʛ ʭʵʤʥʵʭ ï ʘʞʠʣ ʛװʡʮʵʪʛʵʣʠʡʥ ʭʫʨʜʳʛ 
ʥʵʤʵʛʜװװʣʵʭ ʟʘʤʘʘʨ ʭᴇʜᴇʣʤᴇʨʠʡʥ 
ʙװʪʵʵʤʞʠʡʛ ʜʵʵʰʣװװʣʵʥ, ʛʨʘʬʠʢʪ 
ʪᴇʣᴇʚʣᴇʛᴇᴇʛ ʭʘʥʛʘʥ ʙʠʝʣװװʣʞ, ʟʦʨʠʣʛʦʜʦʦ 
ʭװʨʵʭʠʡʥ ʪʫʣʜ ñʙϮʪʵʵʤʞ, ʦʨʣʦʛʦ, ʘʰʛʠʡʥ 
ʭʵʤʞʵʵʥʜ ʩϺʨʛϺϺʨ ʥϺʣϺϺʣʜϺʛʛϮʡ ʟʘʨʠʤ 
ʪʫʩʣʘʭ, ʜʵʤʞʠʭ Ϯʡʣ ʘʞʠʣʣʘʛʘʘʥʳ 
ʜʘʣʘʡʮʳʛ ʭʷʟʛʘʘʨʣʘʭ ʥʴ ʟϺʚò ʛʵʞ ʜװʛʥʵʥ 
ʰʘʪ ʰʘʪʥʳ ʘʞʠʣʪʥʫʫʜ ʘʶʫʣʛװʡ 
ʘʞʠʣʣʘʛʘʘʥʳ ʭʫʫʣʴ, ʪʦʛʪʦʦʤʞ, ʩʪʘʥʜʘʨʪ, 
ʜװʨʵʤ, ʞʫʨʤʳʥ ʰʘʘʨʜʣʘʛʫʫʜʳʛ װʣ 
ʙʠʝʣװװʣʜʵʛ. 

3. ɼʘʩʘʣ ʙʦʣʦʭ ï ʘʶʫʣʜ ʜʘʩʘʥ ʟʦʭʠʮʦʭ, ʘʶʫʣ, 
ʪװװʥʠʡ װʨ ʜʘʛʘʚʨʳʛ ʜʫʪʫʫ װʥʵʣʵʭ ʩʵʪʛʵʣ 
ʟװʡʥ ʙʘʡʜʘʣ ʥʴ ʭװʥʠʡ ʘʣʠʚʘʘ ʟװʡʣʜ ʜʘʩʘʭ 
ʟʦʭʠʮʦʭ ʯʘʜʚʘʨʘʘʩ װװʩʯ ʙʘʡʥʘ. ñɸʶʫʣʳʛ 
ʜʫʪʫʫ Ϯʥʵʣʵʭòʭװʯʠʥ ʟװʡʣʠʡʥ װʥʜʵʩ ʥʴ 
ʭװʥʠʡ ʙʠʝʠʡʥ ʙʦʣʦʥ ʩʵʪʛʵʣ ʟװʡʥ ʙʘʡʜʘʣ, 
ʭʘʥʜʣʘʛʘ ʙʦʣʦʭ ʥʴ ʩʫʜʘʣʛʘʘʛʘʘʨ ʭʘʨʘʛʜʘʞ 
ʙʘʡʥʘ. 

4. ʍʘʤʪ ʦʣʦʥʜʦʦ ϺϺʨʠʡʛϺϺ ʙʘʪʣʘʥ ʭʘʨʫʫʣʘʭï 
ʭʘʤʪ ʦʣʥʦʦʨʦʦ ᴇᴇʨʠʡʛᴇᴇ ʭװʥʜʣװװʣʵʭ 
ʭʵʨʵʛʮʵʵʛʵʵ ʭʘʥʛʘʭ, ʙʫʩʜʘʜ ʪʘʘʣʘʛʜʘʭʳʥ 
ʪʫʣʜ ᴇᴇʨʠʡʥʭᴇᴇ ʤʵʜʣʵʛ, ʯʘʜʚʘʨ, ʜʘʜʣʳʛ 
ʙʘʪʣʘʥ ʭʘʨʫʫʣʘʭ ñʵʨʭʵʤ ʟʦʨʠʣʛʦò ᴇʚᴇʨʪʣᴇʥ 
ʵʨʩʜʵʣʪʵʡ װʡʣʜʵʣ ʭʠʡʭ ʷʚʜʘʣ. 

5. ϹϺʨʪϺϺ ϺϺʨʠʡʛϺϺ ʙʘʪʣʘʥ ʭʘʨʫʫʣʘʭ ïʘʞʣʳʛ 
ʛװʡʮʵʪʛʵʭ ʷʚʮʜʘʘ ᴇᴇʨʪᴇᴇ ʵʨʛʵʣʟʵʭ, ʵʩʚʵʣ 
ʙʫʩʜʳʥ ʟʵʤʣʵʣʠʡʛ ʩʦʥʩʦʭ ʘʭʫʡʜʘʘ 
ʘʶʫʣʛװʡ ʘʞʠʣʣʘʭ ʘʨʛʘ ʙʘʨʠʣʳʛ ʩʘʥʘʘʪʘʡ 
(ʟʦʨʠʫʜʘʘʨ) ʟᴇʨʯʠʞ ʘʞʣʘʘ ʛװʡʮʵʪʛʵʭ 
ʷʚʜʘʣ. ñʄʫʛʫʡʜò, ñʄʫʡʭʘʨòʘʨʛʘ ʙʘʨʠʣʳʛ 
ʟʘʥ ʪᴇʣᴇʚʠʡʥ ʙʦʜʠʪ ʞʠʰʵʵ ʛʵʞ װʟʵʞ 
ʙʦʣʥʦ. 

6. ʍϮʩʵʣ ʪʵʤϮϮʣʵʣïʭʘʤʪ ʦʣʥʳ ʜʫʥʜ 
ʪᴇʣᴇʚʰʩᴇʥ ʭʵʤ ʭʵʤʞʵʵʛ ʜʘʛʘʞ ʤᴇʨʜᴇʭʪʵʡ 
ʭʦʣʙʦʦʪʦʡ ʩʵʪʛʵʣ ʟװʡʥ ʙʘʡʜʘʣ. ɸʶʫʣʛװʡ 
ʘʞʠʣʣʘʛʘʘʥʳ ʙʘ ʪʝʭʥʦʣʦʛʠʡʥ ʧʨʦʮʝʩʩʥr 
ʜװʨʤʠʡʥ ʟᴇʨʯʣʠʡʥ ʥʵʛ ʭʵʩʵʛ ʥʴ ñʭʘʤʪ 
ʦʣʥʳ ʜʫʥʜ ʪʦʛʪʩʦʥ ʙʫʨʫʫ ʘʨʛʘ ʙʘʨʠʣ, 
ʟʫʨʰʣʳʛ ʪʫʡʣʳʥ Ϯʥʵʥ ʭʵʤʵʵʥ ʪϺϺʨʯ, 
ʜʘʛʘʞ ʤϺʨʜϺʭ ʟʘʣʫʫ ʭϮʥʠʡ ʭϮʩʵʣ 
ʪʵʤϮϮʣʵʣòïʪʵʡ ʭʦʣʙʦʦʪʦʡ ʥʴ ʘʞʠʛʣʘʛʜʘʞ 
ʙʘʡʥʘ. 

7. ϹϺʨʠʡʥ ʪʫʨʰʣʘʛʳʛ ʭʵʪ Ϯʥʵʣʵʭïʘʣʠʚʘʘ 
ʘʶʫʣ, ʪװװʥʠʡ װʨ ʜʘʛʘʚʨʳʛ ʤʵʜʜʵʛ ʘʪʣʘʘ 
ʵʨʩʜʵʣʪʵʡ ʘʣʭʘʤ ʭʠʡʜʵʛ ʙᴇʛᴇᴇʜ ʥʵʥ ʜʘʨʫʡ 
ʟʘʩʘʭʛװʡ ʙʦʣ ʜʘʘʤʞʠʨʯ ñʷʤʘʨ ʥʵʛ ʪʘʘʛϮʡ 
ʥϺʭʮϺʣ ϮϮʩʚʵʣ ϺϺʨʠʡʥʭϺϺ ʪʫʨʰʣʘʛʘ, 
ʘʚʭʘʘʣʞ ʩʘʤʙʘʘʛʘʘʨʘʘ ʰʫʫʨʭʘʡ ʘʨʛʘ 
ʭʵʤʞʵʵ ʘʚʯʠʭʥʘò ʛʵʩʵʥ ʙʫʨʫʫ ʪᴇʣᴇʚʰʠʣʜ 
ʭװʨʛʵʥʵ.  

8. ʆʨʰʠʥ ʙʫʡ ʟϺʨʯʣʠʡʛ Ϯʣ ʪʦʦʤʩʦʨʣʦʥ 
ʘʞʠʣʣʘʭ ʵʩʚʵʣ ʠʡʤ ñʪʵʨʛϮϮʥ ʪʫʨʰʣʘʛʳʛò 
ʥʵʚʪʨϮϮʣʵʭï ʵʜʛʵʵʨ װʣ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ 
ʪᴇʣᴇʚʰʣʠʡʛ ᴇᴇʨ ʘʞʣʳʥ ʙʘʡʨʥʘʘʩ, ʵʩʚʵʣ 
ʙװʨ ʘʞʣʘʘʩ ʛʘʜʫʫʨʭ ʙʫʩʜʳʥ ʪʫʨʰʣʘʛʘʘʩ 
ʦʣʞ ʘʚʯ ʙʦʣʥʦ. ñʊʵʜʥʠʡʭ ʠʭ ʘʤʘʨ ʙʘʡʜʘʛ, 
ʪʵʜʥʠʡʭ ʠʥʛʵʜʵʛ ʶʤ, ʪʵʜʥʠʡʭ ʠʥʛʵʜʵʛʛϮʡ 
ʶʤ, ʪʘʥʘʡʭ ʷʜʘʨʛʘʘʪʘʡ ʶʤòʛʵʜʵʛ ʛʵʨʵʵʪ 
ʛװʡʮʵʪʛʵʛʯ ʢʦʤʧʘʥʠʡʥ ʘʞʠʣʪʥʫʫʜ ʥʵʣʵʵʜ 
ʪʘʘʨʘʣʜʜʘʛ. 

9. ʉʪʨʝʩʩï ʙʘʡʛʫʫʣʣʘʛʳʥ ʙװʪʵʮ ʟʦʭʠʦʥ 
ʙʘʡʛʫʫʣʘʣʪ; ʘʞʠʣ װװʨʛʠʡʥ ʦʥʦʚʯʛװʡ 
ʭʫʚʘʘʨʠʣʘʣʪ, װװʨʵʛ ʭʘʨʠʫʮʣʘʛʳʥ 
ʟᴇʨʯʠʣʜᴇᴇʥ; ʘʞʣʳʥ ʦʨʯʠʥ ʥᴇʭʮᴇʣ ʪʘʘʛװʡ 
ʙʘʡʭ; ʫʜʠʨʜʣʘʛʳʥ ʘʨʛʘ ʙʘʨʠʣ; ʫʜʠʨʜʘʭ 
ʘʞʠʣʪʥʳ ʩʵʪʛʵʣ ʟװʡʥ ʪᴇʣᴇʚʰʠʣ; ʘʞʣʳʥ 
ʘʯʘʘʣʘʣ; ʭʘʤʪ ʦʣʥʳ ʙʫʨʫʫ ʪᴇʣᴇʚʰʠʣ, 
ʪʘʘʛװʡ ʫʫʨ ʘʤʴʩʛʘʣ ʟʵʨʵʛ ʭװʯʠʥ ʟװʡʣʩʵʵʩ 
ʭʘʤʘʘʨʯ ʩʪʨʝʩʩʪ ʦʨʦʭ ʙᴇʛᴇᴇʜ ʭʘʤʛʠʡʥ 
ʭװʯʪʵʡ ʠʣʨʵʣ ʥʴ ʩʵʪʛʵʣ ʭᴇʜʣᴇʣʠʡʥ ʮʦʯʨʦʣ 
ʙʘʡʜʘʛ. 

10. ʕʨʩʜʵʣʜ ñʜʦʥʪʦʭò, ʵʨʩʜʵʣʜ ñʘʤʪʰʠʭòï 
ɿʘʨʠʤ ʭװʥʠʡ ʩʵʪʛʵʮʜɻ ʵʨʩʜʵʣʪʵʡ װʡʣʜʵʣ 
ʭʠʡʭ ʭʘʥʜʣʘʛʘ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ. ʊʵʜ 
ñʙϮʛʜʠʡʛ ʵʨʩʜʵʣʜ ʦʨʫʫʣʞò ʪʘʘʰʘʘʣ ʘʚʜʘʛ 
ʛʵʥʵ. 

ʍװʥʠʡ ʘʣʠʚʘʘ װʡʣ ʘʞʠʣʣʘʛʘʘʛ ñʉʵʜʵʣò, ñʏʠʛ 
ʙʘʨʠʤʞʘʘò, ñɻװʡʮʵʪʛʵʣò ʛʵʩʵʥ ʛʫʨʚʘʥ ʭʵʩʵʛʪ ʷʣʛʘʥ 
 ʡʣװ ʟʵʞ ʙʦʣʦʭ ʙʘ ʵʜʛʵʵʨʠʡʥ ʘʣʴ ʥʵʛ ʥʴ ʟᴇʨʯʠʛʜʚᴇʣװ
ʘʞʠʣʣʘʛʘʘ ʘʤʞʠʣʪʛװʡ ʙʦʣʥʦ.  

ɿʘʨʠʤ ʘʞʠʣʪʘʥ ʪʫʭʘʡʥ ʘʞʣʳʛ ʭʠʡʭ ʭװʩʵʣʛװʡ, 
ʪʫʭʘʡʥ ʘʞʣʳʛ ʭʵʨʭʵʥ ʭʠʡʭʠʡʛ ʤʵʜʵʭʛװʡ 
(ʤʵʨʛʵʞʣʠʡʥ ʤʵʜʣʵʛ, ʯʘʜʚʘʨ, ʪʫʨʰʣʘʛʘ ʭʘʥʛʘʣʪʛװʡ 
ʛʵʞ װʟʵʞ ʙʦʣʥʦ), ʪʫʭʘʡʥ ʘʞʣʳʛ ʭʠʡʭ ʩʵʪʛʵʣ ʟװʡʥ 
ʥᴇʭʮᴇʣ ʙʘʡʜʘʣ ʙװʨʜʵʵʛװʡ ʟʵʨʵʛ ʰʘʣʪʛʘʘʥʘʘʨ 
ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ ʟᴇʨʯʠʣ ʛʘʨʛʘʞ ʙʫʡ ʥʴ 
ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ.  

ʆʩʦʣ ʛʘʨʘʭʘʜ ʥᴇʣᴇᴇʣʜᴇʛ ʭװʥʠʡ ʭװʯʠʥ ʟװʡʣʠʡʥ 10 
ʩᴇʨᴇʛ װʡʣʜʣʠʡʛ ʩʵʪʛʵʣ ʟװʡʥ ʪʘʣʘʘʩ ʥʴ ʜʘʨʘʘʭ 
ʙʘʡʜʣʘʘʨ ʘʥʛʠʣʞ ʙʦʣʦʭʦʦʨ ʙʘʡʥʘ. װתʥʜ: 

 ñʉʵʜʵʣò (ʡʣʜʣʠʡʥװ) ʡʣ ʘʞʠʣʣʘʛʘʘʥʳת .1
ʭʵʩʛʠʡʛ ʟᴇʨʯʠʭ. ʕʥʵ ʥʴ ʘʞʠʣʪʘʥ ʪʦʜʦʨʭʦʡ 
 ʡ ʙʘʡʛʘʘʛʘʘʨװʩʵʣʛװʡʮʵʪʛʵʭ ʭװʡʣʜʣʠʡʛ ʛװ
ʠʣʵʨʥʵ. ɿᴇʨʯʠʣ ʥʴ: 

¶ ʭʘʨʴʮʘʥʛʫʡ ʙʘʡʥʛʳʥ (ʘʶʫʣʳʛ ʦʣʞ 
ʭʘʨʩʘʥ ʜʘʨʫʡʜ ʫʩʪʛʘʜʘʛʛװʡ, ʜʫʪʫʫ 
 ʣʞװװʥʵʣʞ ʵʨʩʜʵʣʠʡʛ ʭᴇʛʞװ
ʜʘʘʤʞʨʫʫʣʜʘʛ, ʜװʨʵʤ, ʞʫʨʤʳʛ 
ʦʡʰʦʦʜʦʛʛװʡ, ʘʶʫʣʛװʡ ʘʞʠʣʣʘʭ ʭװʩʵʣ 
ʵʨʤʵʣʟʵʣʛװʡ, ñʙʦʣʩʦʦʨ ʣ ʠʨʩʵʥ ʶʤòʛʵʭ 
ʜʦʪʦʦʜ ʩʵʜʵʣʪʵʡ. ʕʥʵ ʥʴ ʘʟʠ ʜʦʨʥʦ 
ʜʘʭʠʥʳ ʘʨʜ ʪװʤʥʠʡ ʫʣʘʤʞʣʘʣʪ 
ʩʫʨʛʘʘʣʜ ʥʠʡʮװװʣʵʥ ʘʚʯ װʟʚʵʣ 
ʩʵʪʛʵʣʵʵʨ װʡʣʜʵʭ 3 ʭʘʨ ʥװʛʵʣ ʤᴇʥ. 
 ʥʵʵʩ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭʠʡʥ ʪʫʣʜװת
ʟʦʭʠʦʛʯʠʜ ʍɸɹʕɸïʥ ʩʫʨʛʘʣʪ ʙʘ 
ʟʘʘʚʘʨʯʠʣʛʘʘʥʜʘʘ ʥʠʩʚʘʥʠʩʳʥ 5 ʭʦʨ, 
ʪʵʜʛʵʵʨʠʡʛ ʟᴇʚ ʟװʡʣ ʨװװ ʫʨʚʫʫʣʞ, 
ʥʦʤʳʥ ʭװʯʠʡʛ ʘʞʣʘʘ ʛװʡʮʵʪʛʵʭʜʵʵ 
ʭʵʨʭʵʥ ʟᴇʚ ʦʨʰʦʦʭ ʪʘʣʘʘʨ ʫʣʘʤʞʣʘʣʪ 
ʩʫʨʛʘʘʣʫʫʜ, ʷʣʘʥʛʫʷʘ ʤʦʥʛʦʣ ʘʨʜʳʥ 
ʟװʡʨ ʮʵʮʵʥ װʛʵʵʨ ʜʘʤʞʫʫʣʘʥ ʟᴇʚ 
ʘʞʠʣʣʘʭʳʥ ʘʯ ʭʦʣʙʦʛʜʣʳʛ ʦʡʣʛʫʫʣʘʭ 
ʘʨʛʘ ʙʘʨʠʣʳʛ ʭʵʨʵʛʣʵʩʥʵʵʨ ʟʦʭʠʭ װʨ 
ʜװʥʜ ʭװʨʯ ʙʘʡʛʘʘ ʥʴ ʥʵʛ ʙװʨʠʡʥ 
ʭʘʤʛʘʘʣʘʭ ʭʵʨʵʛʩʣʵʵ ʟᴇʚ ᴇʤʩᴇʭ, 
ʭʷʤʛʘʜʘʭ ʙʘʡʜʘʣ ʜʵʵʰʠʣʩʥʵʵʨ ʠʣʵʨʯ 
ʙʘʡʥʘ); 

¶ ʪϮʨ ʟʫʫʨʳʥ (ʩʵʪʛʵʣ ʛʫʪʨʘʣ, ʭʷʤʨʘʣʜ 
ʦʨʩʦʥ, ʩʦʛʪʫʫʨʫʫʣʘʭ ʫʥʜʘʘ 
ʭʵʨʵʛʣʵʩʵʥ) ʙʘʡʞ ʙʦʣʥʦ.  



ʍϺʜϺʣʤϺʨʠʡʥ ʘʶʫʣʛϮʡ ʙʘʡʜʘʣ, ʵʨϮϮʣ ʘʭʫʡ 

83 

 

 ʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ñʏʠʛ ʙʘʨʠʤʞʘʘòת .2
ʭʵʩʛʠʡʛ ʟᴇʨʯʠʭ. ʕʥʵ ʥʴ ʪʝʭʥʠʢʠʡʥ ʩʠʩʪʝʤ, 
ʭᴇʜᴇʣʤᴇʨʠʡʥ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ 
ʩʪʘʥʜʘʨʪ, ʪʵʜʛʵʵʨʠʡʛ ʭʵʨʵʛʞװװʣʵʭ ʘʨʛʘ 
ʙʘʨʠʣʳʛ װʣ ʪʦʦʤʩʦʨʣʦʞ ʙʫʡʥ ʠʣʨʵʣ ʶʤ. 

 ʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ñɻϮʡʮʵʪʛʵʣò ʭʵʩʛʠʡʛת .3
ʟᴇʨʯʠʭ. ʕʥʵ ʥʴ ʘʞʠʣʪʥʳ ʩʵʪʛʵʮʠʡʥ ʙʘ ʙʠʝ 
ʙʷʣʜʨʳʥ ʯʘʜʘʚʭ ʘʞʣʳʥ ʰʘʘʨʜʣʘʛʘʜ װʣ 
ʥʠʡʮʵʞ ʙʘʡʛʘʘʛʠʡʥ ʫʣʤʘʘʩ ʟʘʘʚʘʨʯʠʣʛʘʘ 
ʘʚʯʭʘʘʜ ʘʞʣʘʘ ʛװʡʮʵʪʛʵʭʜʵʵ ʭʫʫʣʴ, 
ʪʦʛʪʦʦʤʞ, ʩʪʘʥʜʘʨʪ, ʥʦʨʤ ʜװʨʵʤ, ʜװʨʵʤ, 
ʞʫʨʘʤ, ʟʘʘʚʨʳʥ ʰʘʘʨʜʣʘʛʳʛ ʘʞʠʣʪʘʥ 
ʙʠʝʣװװʣʵʭʛװʡ ʙʘʡʛʘʘʛʘʘʨ ʠʣʵʨʯ ʙʘʡʥʘ. 
ʕʥʵʭװ װװʣ ʥʠʡʮʣʠʡʛ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ 
ñʉʵʜʵʣò ʭʵʩʵʛʪ ʛʘʨʜʘʛ ʟᴇʨʯʣװװʜʠʡʥ ʥʵʛ 
ʘʜʠʣ 2 ʘʥʛʠʣʞ ʙʦʣʦʭʦʦʨ ʙʘʡʥʘ. װתʥʜ: 

¶ ʙʘʡʥʛʳʥ (ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪ 
ʭʘʥʛʘʣʪʛװʡ, ʘʥʭʘʘʨʘʣ ʪᴇʚʣᴇʨᴇʣʪ 
ʤʫʫ, ʘʰʠʛʣʘʭ ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʦʚʦʨ ʭʵʤʞʵʵʪʵʡ 
ʙʠʝʠʡʥ ᴇʥʜᴇʨ װʣ ʥʠʡʮʵʭ ʛ.ʤ); 

¶ ʪϮʨ ʟʫʫʨʳʥ (ʭʵʪ ʷʜʨʘʭ, 
ʭᴇʜᴇʣʤᴇʨʠʡʥ ʯʘʜʚʘʨ ʙʫʫʨʘʭ, 
ʵʨװװʣ ʤʵʥʜ ʤʫʫʜʘʭ, ʩʪʨʝʩʩʪ ʦʨʦʭ, 
ʩʦʛʪʫʫʨʫʫʣʘʭ ʫʥʜʘʘ ʭʵʨʵʛʣʵʭ, ʛʵʨ 
ʙװʣʠʡʥ ʪʘʘʛװʡ ʭʘʨʠʣʮʘʘ ʛ.ʤ) ʙʘʡʞ 
ʙʦʣʥʦ.  

1ïʨ ʭװʩʥʵʛʪ. ɸʞʠʣʯʜʳʥ ʘʶʫʣʪʘʡ װʡʣʜʣװװʜ 

ʜ/ʜ 

ʆʶʫʥ 

ʩʵʪʛʵʣʛʵʵ, 

 ʡʣװ

ʘʞʠʣʣʘʛʘʘʥʳ 

 ʝ ʰʘʪװ

ʜ/ʜ 
ɸʶʫʣʪʘʡ װʡʣʜʣʠʡʥ 

ʪᴇʨʣװװʜ 

1 

ʆʙʲʝʢʪ, 

ʥᴇʭʮᴇʣ 

ʙʘʡʜʣʳʥ 

ʪʘʣʘʘʨʭ 

ʦʡʣʛʦʣʪ 

(ñʉʵʜʵʣò) 

1.1 1 

ʍʫʫʣʴ, ʜװʨʵʤ, ʟʘʘʚʨʳʥ 

ʟʘʘʣʪʫʫʜ,ʘʥʭʘʘʨʫʫʣʘʭ, 

ʩʘʥʫʫʣʘʭ, ʭʦʨʠʛʣʦʭ, 

ʟʘʘʚʘʣ ʤᴇʨʜװװʣʵʭ, 

ʛʘʣʳʥ ʘʶʫʣʛװʡ 

ʘʞʠʣʣʘʛʘʘʥʳ ʪʵʤʜʛʠʡʥ 

ʫʪʛʳʛ ʙʫʨʫʫ, ʘʣʜʘʘʪʘʡ, 

ʫʜʘʘʥ ʦʡʣʛʦʭ, ʙʫʨʫʫ 

ʤᴇʨʜᴇʭ 

2 

ɹʦʜʦʣ, 

ʩʵʪʛʵʣʛʵʵ 

(ñʏʠʛ 

ʙʘʨʠʤʞʘʘò): 

a. ʥᴇʭʮᴇʣ 

ʙʘʡʜʣʳʥ ʜװʥ 

ʰʠʥʞʠʣʛʵʵ, 

 ;ʥʵʣʛʵʵװ

ʙ. ʰʠʡʜʚʵʨ 

ʛʘʨʛʘʭ 

2.1 2 
ʅᴇʭʮᴇʣ ʙʘʡʜʘʣʜ ʙʫʨʫʫ 

 ʥʵʣʛʵʵ ᴇʛʩᴇʥװ

2.2 3 

ɹʫʨʫʫ ʵʩʚʵʣ ʮʘʛʘʘ 

ʦʣʦʦʛװʡ ʰʠʡʜʚʵʨ 

ʛʘʨʛʘʩʘʥ 

2.3 4 
ʗʤʘʨ ʥʵʛʵʥ ʰʠʡʜʵʣ, 

ʰʠʡʜʚʵʨ ʛʘʨʛʘʘʛװʡ 

3 
 ʡʣʜʵʣת

(ñɻװʡʮʵʪʛʵʣò) 

3.1 5 

ᴆᴇʨʠʡʛᴇᴇ ʙʫʨʫʫ װʥʵʣʵʭ 

(ʟᴇʚ װʡʣʜʣʠʡʛ װʣ 

ʛװʡʮʵʪʛʵʭ) 

3.2 6 

 ʡʣʜʣʠʡʛ ʙʫʨʫʫת

(ʦʥʦʚʯʛװʡ, ʘʣʜʘʘʪʘʡ) 

ʛװʡʮʵʪʛʵʩʵʥ 

ʜ/ʜ 

ʆʶʫʥ 

ʩʵʪʛʵʣʛʵʵ, 

 ʡʣװ

ʘʞʠʣʣʘʛʘʘʥʳ 

 ʝ ʰʘʪװ

ʜ/ʜ 
ɸʶʫʣʪʘʡ װʡʣʜʣʠʡʥ 

ʪᴇʨʣװװʜ 

3.3 7 
ʎʘʛʘʘ ʦʣʦʦʛװʡ 

 ʡʮʵʪʛʵʩʵʥװʡʣʜʣʠʡʛ ʛװ

3.4 8 

ɸʶʫʣʪʘʡ ʪʝʭʥʠʢ 

ʘʰʠʛʣʘʩʘʥ,װʣ 

ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ 

 ʡʮʵʪʛʵʩʵʥװʡʣʜʣʠʡʛ ʛװ

3.5 9 ʄʵʜʵʤʭʠʡʨʵʭ (ʵʨʜʵʭ) 

3.6 10 
ʄʘʨʪʘʭ (ʪװʨ ʟʫʫʨ 

ʤʘʥʛʫʫʨʘʭ ï ʧʘʥʠʢ) 

 

2ïʨ ʭװʩʥʵʛʪ. ɼʫʥʜ ʰʘʪʥʳ ʫʜʠʨʜʘʭ ʘʞʠʣʪʥʫʫʜʳʥ 
ʘʶʫʣʪʘʡ װʡʣʜʣװװʜ 

ʜ/ʜ 

ʆʶʫʥ 

ʩʵʪʛʵʣʛʵʵʥʠʡ װʝ 

ʰʘʪ 

ʜ/ʜ 

ɸʶʫʣʪʘʡ 

 ʡʣʜʣʠʡʥװ

ʪᴇʨʣװװʜ 

1 

ʆʡʣʛʦʣʪ 

 ʡʣʜʚʵʨʣʵʣʠʡʥװ)

ʙʘʡʛʫʫʣʘʤʞ, ʘʞʣʳʥ 

ʙʘʡʨʥʳ װʟʣʵʛ, 

ʭʷʥʘʣʪ ʭʠʡʭ װʝʜ) 

(ñʉʵʜʵʣò) 

1.1 1 

ɸʶʫʣʪʘʡ ʙʘʡʜʣʳʥ 

ʰʠʥʞ ʪʵʤʜʛʠʡʛ 

ʤʵʜʜʵʛʛװʡ ʵʩʚʵʣ 

ʙʫʨʫʫ (ʘʣʜʘʘʪʘʡ, 

ʫʜʘʘʥ) ʦʡʣʛʦʣʪ 

2 

ʉʵʪʛʵʣʛʵʵ ï ʦʙʲʝʢʪʳʥ ʥᴇʭʮᴇʣ ʙʘʡʜʘʣ, ʪᴇʣᴇʚ ʙʘʡʜʘʣ, 

ʭװʣʵʵʥ ʘʚʩʘʥ ʤʵʜʵʵʣʣʠʡʛ ñʦʡʣʛʦʭò, ᴇᴇʨᴇᴇʨ ʭʵʣʙʵʣ 

ʩʠʩʪʝʤʪʵʡ ʭʘʥʜʘʭ (ñʟʘʜʣʘʥ ʷʣʛʘʭ + ʤʘʛʘʜʣʘʥ 

ʜװʛʥʵʭò) (ñʏʠʛ ʙʘʨʠʤʞʘʘò):  

- ʦʙʲʝʢʪʳʥ 

ʥᴇʭʮᴇʣ ʙʘʡʜʘʣ, 

ʪᴇʣᴇʚ ʙʘʡʜʘʣ, 

ʤʵʜʵʵʣʵʣʜ ʜװʥ 

ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ 

2.1 2 

ɼװʥ hʠʥʞʠʣʛʵʵʛ 

ʯʘʥʘʨʛװʡ, ʙʫʨʫʫ 

ʭʠʡʩʵʥ 

- ʦʙʲʝʢʪʳʥ 

ʥᴇʭʮᴇʣ ʙʘʡʜʘʣ, 

ʪᴇʣᴇʚ ʙʘʡʜʘʣʜ 

 ʥʵʣʛʵʵ ᴇʛᴇʭװ

2.2 3 

ʆʙʲʝʢʪʳʥ ʥᴇʭʮᴇʣ 

ʙʘʡʜʘʣ, ʪᴇʣᴇʚ 

ʙʘʡʜʣʳʛ ʙʫʨʫʫ 

 ʥʵʣʩʵʥװ

- ʘʩʫʫʜʣʳʛ 

ʪʦʤɹyʦʣʦʭ 
2.3 4 

ɸʩʫʫʜʣʳʛ ʙʫʨʫʫ 

ʪʦʤɹyʦʣʩʦʥ 

- ʫʨʴʜʯʠʣʘʥ 

ʩʵʨʛʠʡʣʵʭ ʘʨʛʘ 

ʭʵʤʞʵʵʛ ʪᴇʣᴇʚʣᴇʭ 

2.4 5 

ʋʨʴʜʯʠʣʘʥ 

ʩʵʨʛʠʡʣʵʭ ʘʨʛʘ 

ʭʵʤʞʵʵʛ ʯʘʥʘʨʛװʡ, 

ʙʫʨʫʫ ʪᴇʣᴇʚʣᴇʭ 

3 

ʐʠʡʜʚʵʨʠʡʛ 

ʙʦʣʦʚʩʨʫʫʣʘʭ, 

ʛʘʨʛʘʭ (װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʳ 

ʪᴇʣᴇʚʣᴇʛᴇᴇ, ʘʞʣʳʥ 

ʛʨʘʬʠʢ, װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʳ ʜʵʩ 

ʜʘʨʘʘʣʘʣ ï 

ʪʝʭʥʦʣʦʛʠʡʥ ʢʘʨʪ, 

ʧʨʦʮʝʩʩʥr 

ʟʫʨʘʛʣʘʣ, ʞʫʨʘʤ, 

ʟʘʘʚʘʨ ʛ.ʤ) 

(ñɻװʡʮʵʪʛʵʣò) 

3.1 6 
ɹʫʨʫʫ ʰʠʡʜʚʵʨ 

ʛʘʨʛʘʩʘʥ 

3.2 7 
ʎʘʛʘʘ ʦʣʦʦʛװʡ 

ʰʠʡʜʚʵʨ ʛʘʨʛʘʩʘʥ 

3.3 8 
ʐʠʡʜʚʵʨ 

ʛʘʨʛʘʘʛװʡ  



ʍϺʜϺʣʤϺʨʠʡʥ ʘʶʫʣʛϮʡ ʙʘʡʜʘʣ, ʵʨϮϮʣ ʘʭʫʡ 

84 

 

ʜ/ʜ 

ʆʶʫʥ 

ʩʵʪʛʵʣʛʵʵʥʠʡ װʝ 

ʰʘʪ 

ʜ/ʜ 

ɸʶʫʣʪʘʡ 

 ʡʣʜʣʠʡʥװ

ʪᴇʨʣװװʜ 

4 

ʐʠʡʜʚʵʨʠʡʛ 

ʭʵʨʵʛʞװװʣʵʭ (װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʳ 

ʪᴇʣᴇʚʣᴇʛᴇᴇ, ʘʞʣʳʥ 

ʛʨʘʬʠʢ, װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʳ ʜʵʩ 

ʜʘʨʘʘʣʘʣï

ʪʝʭʥʦʣʦʛʠʡʥ ʢʘʨʪ, 

ʧʨʦʮʝʩʩʥr 

ʟʫʨʘʛʣʘʣ, ʞʫʨʘʤ, 

ʟʘʘʚʘʨ ʛ.ʤ) 

(ñɻװʡʮʵʪʛʵʣò) 

4.1 9 

ʎʘʛʘʘ ʦʣʦʦʛװʡ 

ʰʠʡʜʚʵʨ ʛʘʨʛʘʩʘʥ, 

ʵʩʚʵʣ ʰʠʡʜʚʵʨʠʡʛ 

ʭװʨʛװװʣʵʵʛװʡ, 

ʤʵʜʵʵʣʵʵʛװʡ 

4.2 10 

ɹʫʨʫʫ, ʘʣʜʘʘʪʘʡ 

ʰʠʡʜʚʵʨ 

(ʭʵʨʵʛʞװװʣʵʭ ʘʨʛʘ 

ʟʘʤ, ʭʘʨʠʫʮʘʛʯ, 

ʛװʡʮʵʪʛʵʛʯ ʵʪʛʵʵʜ, 

ʮʘʛ ʭʫʛʘʮʘʘ 

ʪʦʜʦʨʭʦʡ ʙʫʩ ʛ.ʤ) 

4.3 11 

ʐʠʡʜʚʵʨʠʡʛ ʮʘʛ 

ʭʫʛʘʮʘʘʥʜ ʥʴ 

ʭʵʨʵʛʞװװʣʜʵʛʛװʡ, 

ʵʩʚʵʣ ʯʘʥʘʨʛװʡ 

ʛװʡʮʵʪʛʵʜʵʛ 

5 

ʐʠʡʜʚʵʨʠʡʥ 

ʭʵʨʵʛʞʠʣʪʠʡʥ 

ʭʷʥʘʣʪ, 

ʩʘʡʞʨʫʫʣʘʣʪ (װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʳ 

ʪᴇʣᴇʚʣᴇʛᴇᴇ, ʘʞʣʳʥ 

ʛʨʘʬʠʢ, װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʳ ʜʵʩ 

ʜʘʨʘʘʣʘʣ ï 

ʪʝʭʥʦʣʦʛʠʡʥ ʢʘʨʪ, 

ʧʨʦʮʝʩʩʥr 

ʟʫʨʘʛʣʘʣ, ʞʫʨʘʤ, 

ʟʘʘʚʘʨ ʛ.ʤ) 

(ñɻװʡʮʵʪʛʵʣò) 

5.1 12 

ʏʘʥʘʨʛװʡ ʭʷʥʘʣʪ 

(ʷʣʘʥʛʫʷʘ 

ʟᴇʨʯʣʠʡʛ ʘʨʠʣʛʘʭ, 

ʜʘʚʪʘʭʛװʡ ʙʘʡʭ 

ʘʨʛʘ ʟʘʤʳʛ ʟʘʘʭ 

ʟᴇʚʣᴇʛᴇᴇ, ʪʫʩʣʘʤʞ 

ʜʫʪʘʛʜʘʣʪʘʡ) 

5.2 13 

ʍʷʥʘʣʪʳʥ װʨ 

ʜװʥʛʠʡʥ ʪʘʣʘʘʨʭ 

ʤʵʜʵʵʣʵʣ ʘʣʜʘʘʪʘʡ 

 ʥʵʥ ʙʫʩ, ʥʫʫʥװ)

ʜʘʨʘʛʜʫʫʣʘʭ, 

ʙʫʨʫʫ ʤʵʜʵʵʣʵʭ, 

ʭʫʛʘʮʘʘ ʘʣʜʘʞ 

ʤʵʜʵʵʣʵʭ, ʥʵʛ 

ʪʘʣʳʛ ʙʘʨʴʩʘʥ 

ʤʵʜʵʵʣʵʣ ᴇʛᴇʭ ʛ.ʤ)  

5.3 14 

ʍʷʥʘʣʪʳʥ װʨ ʜװʥʜ 

ʭʠʡʩʵʥ ʜװʛʥʵʣʪ 

ʘʣʜʘʘʪʘʡ, ʘʞʣʳʛ 

ʩʘʡʞʨʫʫʣʘʭ ʘʨʛʘ 

ʟʘʤ ʭʘʥʛʘʣʪʛװʡ 

ʍʦʸʨ. ɸʶʫʣʪʘʡ װʡʣʜʣʠʡʥ ʰʘʣʪʛʘʘʥʳʛ 

ʩʫʜʘʣʩʘʥ ʥʴ 

NCD ʛʨʫʧʧʠʡʥ 2014é2021 ʦʥʳ ʍɸɹʕɸïʥ װʡʣ 
ʘʞʠʣʣʘʛʘʘʥʳ ʪʘʡʣʘʥʜ ʙʠʯʠʛʜʩʵʥ ʘʶʫʣʛװʡ 
ʘʞʠʣʣʘʛʘʘʥʳ ʟᴇʨʯʣʠʡʥ ʩʫʫʨʴ ʰʘʣʪʛʘʘʥʳʛ ʩʫʜʘʣʞ 
 ʟʚʵʣ 53 ʙʘʡʭ ʙᴇʛᴇᴇʜ ʘʞʠʣʯʠʥ, ʜʫʥʜ ʰʘʪʥʳװ
ʫʜʠʨʜʘʭ ʘʞʠʣʪʥʫʫʜʳʥ ʘʶʫʣʪʘʡ װʡʣʜʵʣ ʭʠʡʛʵʵʜ 
ʙʫʡʥ ʩʫʫʨʴ ʰʘʣʪʛʘʘʥʳʛ ʭװʥʠʡ ʭװʯʠʥ ʟװʡʣʠʡʥ 
ʪʘʣʘʘʩ ʥʴ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ʝʨᴇʥʭʠʡʣᴇʥ ʘʥʛʠʣʘʚ. 
 :ʥʜװת

1. ʄʵʜʵʭʛϮʡʥ ʟʦʚʣʦʥò ï ʘʞʠʣʪʘʥ ʪʫʭʘʡʥ 
ʘʞʣʳʛ ʛװʡʮʵʪʛʵʭ ʤʵʜʣʵʛ, ʯʘʜʚʘʨ, ʘʨʛʘ 
ʪʝʭʥʠʢ, ʘʨʛʘ ʟװʡ, ʘʨʛʘʯʣʘʣʳʛ ʵʟʵʤʰʵʵʛװʡʥ 
ʰʘʣʪʛʘʘʥ; 

2. ñʍϮʩʵʭʛϮʡʥ ʟʦʚʣʦʥòïʘʞʠʣʪʘʥ ʪʫʭʘʡʥ 
ʘʞʣʳʛ ʘʶʫʣʛװʡ, ʯʘʥʘʨʪʘʡ ʛװʡʮʵʪʛʵʭ ʘʨʛʘ 
ʟװʡ, ʘʨʛʘ ʙʘʨʠʣʳʛ ʵʟʵʤʰʩʵʥ ʘʚʯ ʘʶʫʣʛװʡ 
ʘʞʠʣʣʘʛʘʘʥʳ ʜװʨʤʠʡʛ ʙʠʝʣװװʣʵʭʠʡʛ 
ʭװʩʵʭʛװʡʥ ʰʘʣʪʛʘʘʥ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ, 

ʰʘʘʨʜʣʘʛʳʛ ʙʠʝʣװװʣʵʭ ʭװʩʵʣ ʵʨʤʵʣʟʵʣ, 
ʭʘʥʜʣʘʛʘʛװʡ; 

3. ñɹʦʣʦʭʛϮʡʥ ʟʦʚʣʦʥòïʘʞʠʣʪʘʥʜ ʘʶʫʣʛװʡ 
ʘʞʠʣʣʘʭ ʤʵʜʣʵʛ, ʯʘʜʚʘʨ, ʭװʩʵʣ ʵʨʤʵʣʟʵʣ, 
ʭʘʥʜʣʘʛʘ ʙʘʡʛʘʘ ʘʚʯ ʙʠʝ ʙʷʣʜʘʨ ʙʘ ʩʵʪʛʵʣ 
ʟװʡ ʥʴ ʘʶʫʣʪʘʡ װʡʣʜʵʣ ʭʠʡʭ ʥᴇʭʮᴇʣ 
ʙʘʡʜʘʣʜ ʦʨʰʠʭ ʰʘʣʪʛʘʘʥ; 

4. ñɹʘʡʭʛϮʡʥ ʟʦʚʣʦʥòïʘʞʠʣʪʥʳʛ ʘʞʣʳʥ 
ʙʘʛʘʞ, ʭʵʨʵʛʩʵʣ, ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, ʤʘʰʠʥ, 
ʤʝʭʘʥʠʟʤ, ʤʘʪʝʨʠʘʣ, ʤʵʜʵʵʣʵʣ, ʙʘʨʠʤʪ 
ʙʠʯʠʛ, ʭʘʤʛʘʘʣʘʭ ʭʵʨʵʛʩʵʣ ʟʵʨʵʛ ʥᴇᴇʮᴇᴇʨ 
ʭʘʥʛʘʘʛװʡʥ ʫʣʤʘʘʩ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʭ 
ʙʦʣʦʤʞʛװʡʥ ʰʘʣʪʛʘʘʥ. 

ʕʭʥʠʡ ʛʫʨʚʘʥ ʰʘʣʪʛʘʘʥ ʥʴ ʭʫʚʴ ʭװʥʠʡ ʟʘʥ ʪᴇʣᴇʚ, 
ʫʭʘʤʩʘʨ, ʙʦʣʦʚʩʨʦʣ, ʭװʤװװʞʠʣ ʪᴇʣᴇʚʰʣᴇᴇʩ 
ʭʘʤʘʘʨʥʘ. ɽʨᴇʥʭʠʡʜ ʥʴ ʵʥʵ ʛʫʨʚʘʥ ʰʘʣʪʛʘʘʥʳʛ 
ʭװʥʠʡ ʭװʯʠʥ ʟװʡʣʵʵʩ ʭʘʤʘʘʨʩʘʥ ʰʘʣʪʛʘʘʥ ʛʵʞ װʟʥʵ. 

ɼᴇʨᴇʚʜװʛʵʵʨ ʰʘʣʪʛʘʘʥ ʥʴ ʘʞʠʣʪʥʳ װʡʣ 
ʘʞʠʣʣʘʛʘʘʛʘʘ ʷʚʫʫʣʞ ʙʫʡ װʡʣʜʚʵʨʣʵʣʠʡʥ ʦʨʯʥʳ 
ʭװʯʠʥ ʟװʡʣʩ (װʡʣʜʚʵʨʣʵʣʠʡʥ ʘʶʫʣʪʘʡ ʙʘ ʭʦʨʪʦʡ 
ʭװʯʠʥ ʟװʡʣʩ) ʙʘʡʥʘ.  

ɻʫʨʘʚ. ɸʶʫʣʪʘʡ װʡʣʜʣʠʡʥ ʰʘʣʪʛʘʘʥʳʛ ʫʩʪʛʘʞ 

ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʛ ʭʘʥʛʘʭ ʩʵʪʛʵʣʟװʡʥ ʘʨʛʘ 

ɿʦʭʠʦʛʯʠʜ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʛ ʭʘʥʛʘʭ ʩʵʪʛʵʣ ʟװʡʥ 
ʘʨʛʳʥ ʩʫʜʘʣʛʘʘʛ ʭʠʡʭʜʵʵ ñɸʶʫʣʛϮʡ ʘʞʠʣʣʘʛʘʘò 
ʭʵʤʵʵʭ ʭʦʣʙʦʦ װʛ (ʥʵʨ ʪʦʤʴy ʦ ʛʵʞ ʙʦʣʦʭ)ïʠʡʛ 
ʪʦʤɹyʦʣʞ (ʟʦʨʠʣʛʳʥʭ ʥʴ ʘʛʫʫʣʛʳʛ ʙʘʛʪʘʘʩʘʥ 
ʪʦʜʦʨʭʦʡʣʦʣʪʳʛ ᴇʛʯ), ʪװװʥʜ ʪʫʣʛʫʫʨʣʘʩʘʥ ʦʥʦʣʳʥ 
ʜװʛʥʵʣʪ ʛʘʨʛʘʭʳʛ ʟʦʨʠʚ. ʕʥʵʭװװ ʥʵʨ ʪʦʤʴy ʦ ʤʘʥʘʡ 
ʍɸɹʕɸïʥ ʪʫʭʘʡ ʭʫʫʣʴʜ ʙʘʡʭʛװʡ. 

ñɸʶʫʣʛϮʡ ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʘʚʘʨò, ñɸʶʫʣʛϮʡ 
ʘʞʠʣʣʘ!ò, ñɸʶʫʣʛϮʡ ʘʞʠʣʣʘʛʘʘ ʥʵʥ 
ʪʵʨʛϮϮʥʜò,ñɸʶʫʣʛϮʡ ʘʞʠʣʣʘʛʘʘ ʪʘʥʘʘʩ ʵʭʪʵʡò, 
ñɸʶʫʣʛϮʡ ʘʞʠʣʣʘʛʘʘ ï ʙʘʛʠʡʥ ʘʞʠʣʣʘʛʘʘò ʟʵʨʛʵʵʩ 
 ʡ ʘʞʠʣʣʘʛʘʘò ʛʵʞ ʯʫʭʘʤ ʶʫʛ ʭʵʣʵʵʜװʟʚʵʣ ñɸʶʫʣʛװ
ʙʘʡʥʘ ʚʵ? 

ʍɸɹʕɸïʥ ʪʫʭʘʡ ʭʫʫʣʠʡʥ ʭʦʸʨ ʟʘʘʣʪʘʘʩ ʙʷʮʭʘʥ 
ʪʦʜʨʫʫʣʛʘ ʭʠʡʝ.  

ɸʩʫʫʣʪ 1.ñʍϺʜϺʣʤϺʨʠʡʥ ʘʶʫʣʛϮʡ ʙʘʡʜʘʣò ʛʵʞ ʶʫ 
ʚʵ?  

ʍʘʨʠʫʣʪ 1.ʍᴇʜᴇʣʤᴇʨʣᴇʭ ʷʚʮʘʜ ʭװʥʠʡ ʵʨװװʣ ʤʵʥʜ, 
ʭᴇʜᴇʣʤᴇʨʣᴇʭ ʯʘʜʚʘʨʪ װʡʣʜʚʵʨʣʵʣʠʡʥ ʘʶʫʣʪʘʡ, 
ʭʦʨʪʦʡ ʭװʯʠʥ ʟװʡʣʠʡʥ ʥᴇʣᴇᴇʣʣʠʡʥ ʪװʚʰʠʥ ʥʴ 
ʵʨװװʣ ʘʭʫʡʥ ʟᴇʚʰᴇᴇʨᴇʛʜʩᴇʥ ʭʵʤʞʵʵʥʵʵʩ ʭʵʪʨʵʵʛװʡ 
ʙʘʡʭʳʛ ñʍϺʜϺʣʤϺʨʠʡʥ ʘʶʫʣʛϮʡ ʙʘʡʜʘʣò ʛʵʥʵ.  

ɸʩʫʫʣʪ 2. ñʍϺʜϺʣʤϺʨʠʡʥ ʘʶʫʣʛϮʡ ʥϺʭʮϺʣò ʛʵʞ ʶʫ 
ʚʵ? 

ʍʘʨʠʫʣʪ 2.ɸʞʠʣʪʘʥʜ ʥᴇʣᴇᴇʣᴇʭ װʡʣʜʚʵʨʣʵʣʠʡʥ 
ʭʦʨʪʦʡ ʙʘ ʘʶʫʣʪʘʡ ʭװʯʠʥ ʟװʡʣʠʡʥ ʥᴇʣᴇᴇʣʣʠʡʥ 
ʪװʚʰʠʥ ʥʴ ʭᴇʜᴇʣʤᴇʨʠʡʥ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ 
ʪʦʛʪʦʦʩʦʥ ʭʵʤ ʭʵʤʞʵʵʥʵʵʩ ʭʵʪʨʵʵʛװʡ ʙʘʡʭʳʛ 
ñʍϺʜϺʣʤϺʨʠʡʥ ʘʶʫʣʛϮʡ ʥϺʭʮϺʣòʛʵʥʵ. 

ʍʫʫʣʠʡʥ ʟᴇʚʭᴇʥ ʵʥʵ ʭʦʸʨ ʤᴇʥ ʙʫʩʘʜ ʥʵʨ ʪʦʤʴy ʦʥʳ 
ʪʦʜʦʨʭʦʡʣʦʣʪʦʦʩ װʟʚʵʣ ʪʵʜʛʵʵʨʪ ʘʞʣʳʥ ʙʘʡʨʘʥʜ 
ʧʦʪʝʥʮʠʘʣʴ ʘʶʫʣ ʦʨʰʠʥ ʙʘʡʜʘʛ ʪʫʭʘʡ ʥʦʢʩʦʣʦʛʠʡʥ 
 ʡʥ ʟʵʨʵʛʮʵʵ ʘʞʠʣʪʘʥʜװʥʜʩʵʥ ʟʘʨʯʤʳʛ ʘʛʫʫʣʘʘʛװ
ʷʤʘʨ ʭʵʤ ʭʵʤʞʵʵʥʠʡ ʰʘʘʨʜʣʘʛʘ ʪʘʚʠʭʳʛ ʪʫʩʛʘʘʛװʡ 
ʙʘʡʥʘ.  



ʍϺʜϺʣʤϺʨʠʡʥ ʘʶʫʣʛϮʡ ʙʘʡʜʘʣ, ʵʨϮϮʣ ʘʭʫʡ 

85 

 

ɸʶʫʣʳʥ ʪʫʭʘʡ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʤʵʜʣʵʛʠʡʥ ʩʘʣʙʘʨ 
ʙʦʣʦʭ ʥʦʢʩʦʣʦʛʠʜ: 

¶ ɸʶʫʣ ʛʵʞ ʪʦʜʦʨʭʦʡ ʥᴇʭʮᴇʣ ʙʘʡʜʘʣʜ ʭװʥʠʡ 
ʵʨװװʣ ʤʵʥʜʵʜ ʭʦʭʠʨʦʣ ʫʯʨʫʫʣʘʭ ʯʘʜʚʘʨʪʘʡ 
 ʟʵʛʜʵʣ, ʧʨʦʮʝʩʩ, ʦʙʲʝʢʪ, ʶʤʩʳʥ ʰʠʥʞװ
ʯʘʥʘʨʳʛ ʭʵʣʥʵ; 

¶ ɸʶʫʣʛϮʡ ʙʘʡʜʘʣ ʛʵʞ ʭװʥʠʡ װʡʣ 
ʘʞʠʣʣʘʛʘʘʥʜ ʦʥʮʛʦʡ ʘʶʫʣ ʙʘʡʭʛװʡ ʙʫʶʫ 
ʘʶʫʣ ʛʘʨʘʭ ʷʚʜʘʣ ʪʦʜʦʨʭʦʡ ʤʘʛʘʜʣʘʣʘʘʨ 
ʘʨʠʣʩʘʥ ʙʘʡʜʣʳʛ ʭʵʣʥʵ; 

¶ ɸʶʫʣ ʥʴ ʧʦʪʝʥʮʠʘʣʴ, ᴇᴇʨᴇᴇʨ ʭʵʣʙʵʣ 
ʙʦʣʟʦʰʛװʡ, ʜʘʣʜ ʰʠʥʞ ʯʘʥʘʨʪʘʡ ʙʘʡʜʘʛ; 

¶ ʇʦʪʝʥʮʠʘʣʴ ʘʶʫʣʳʥ ʪʫʭʘʡ 
ʘʢʩʠʦʤ:ñʍװʥʠʡ ʘʣʠʚʘʘ װʡʣ ʘʞʠʣʣʘʛʘʘ 
ʧʦʪʝʥʮʠʘʣʴ ʘʶʫʣʪʘʡò. 

ɸʢʩʠʦʤʦʦʩ ʜװʛʥʵʚʵʣ: 

1. ʍʵʨʵʛʞװװʣʞ ʙʘʡʛʘʘ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ 
ʘʨʛʘ ʭʵʤʞʵʵʥʠʡ ᴇʛᴇᴇʞʠʡʥ ʪװʚʰʠʥ ʷʤʘʨ 
ʙʘʡʭʘʘʩ װʣ ʭʘʤʘʘʨʯ Ϯʣʜʵʛʜʵʣ ɻ ʨʩʜʵʣ ʙʘʡʥʛʘ 
ʭʘʜʛʘʣʘʛʜʜʘʛ; 

2. ʊʫʡʣʳʥ, װʥʵʤʣʵʭװʡ ʘʶʫʣʛװʡ ʙʘʡʜʘʣʜ 
ʭװʨʵʭ ʙʦʣʦʤʞʛװʡ ʭʵʤʵʵʥ ʪʦʤʴy ʦʣʜʦʛ 
ʙʠʣʵʵ. 

ʅʦʢʩʦʣʦʛʠʡʥ ʜʵʵʨʭ ʪʦʜʦʨʭʦʡʣʦʣʪʫʫʜ, ʘʢʩʠʦʤʜ: 

¶ ñʪʦʜʦʨʭʦʡ ʤʘʛʘʜʣʘʣʘʘʨ ʘʨʠʣʩʘʥ ʙʘʡʜʘʣò, 

¶ ñʧʦʪʝʥʮʠʘʣʴ ʙʫʶʫ ʙʦʣʟʦʰʛװʡ, ʜʘʣʜ ʰʠʥʞ 
ʯʘʥʘʨʪʘʡò, 

¶ ñװʣʜʵʛʜʵʣ ʵʨʩʜʵʣ ʙʘʡʥʛʘ ʭʘʜʛʘʣʘʛʜʜʘʛò, 

¶ ñʪʫʡʣʳʥ, װʥʵʤʣʵʭװʡ ʘʶʫʣʛװʡ ʙʘʡʜʘʣʜ 
ʭװʨʵʭ ʙʦʣʦʤʞʛװʡò 

ʭʵʤʵʵʥ ʟʘʘʩʘʥ ʙʘʡʜʛʘʘʩ ʜװʛʥʵʚʵʣ ʘʣʙʘʥ ʪʫʰʘʘʣʳʥ 
ʷʤʘʨ ʯ ʪװʚʰʥʠʡ ʘʞʠʣʪʘʥ ʧʦʪʝʥʮʠʘʣʴ ʘʶʫʣʳʛ 
ʘʛʫʫʣʞ ʙʘʡʜʘʛ ʥʴ ʪʦʜʦʨʭʦʡ ʙʦʣʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ 
ʧʦʪʝʥʮʠʘʣʴ ʘʶʫʣʳʥ ʭʵʤʞʵʵ ʥʴ ʘʞʠʣʪʥʳʛ ʘʶʫʣʛװʡ, 
ʟᴇʚ ʘʞʠʣʣʘʭ ʘʨʛʘ ʙʘʨʠʣʜ ʩʫʨʛʘʞ ʜʘʜʣʘʛʘʞʫʫʣʘʭ, 
ʪᴇʣᴇʚʰװװʣʵʭ, ʤʦʪʠʚʘʮʞʫʫʣʘʭ, ʫʨʘʤʰʫʫʣʘʭ ʘʞʣʳʥ 
ʯʘʥʘʨʘʘʩ ʤʘʰ ʠʭ ʭʵʤʞʵʵʛʵʵʨ ʭʘʤʘʘʨʘʭ ʫʯʠʨʪʘʡ 
ʙʦʣʦʭ ʥʴ ʠʡʥʭװװ ʙʘʪʣʘʛʜʘʞ ʙʘʡʥʘ. 

ɿʘʨʠʤ ʍɸɹʕɸïʥ ʩʫʨʛʘʛʯ(ʙʘʛʰ) ʥʘʨ ʵʨʩʜʵʣʠʡʥ 
 ʥʵʣʛʵʵʛ ʟʘʘʭʜʘʘ ʵʨʩʜʵʣʠʡʛ 100% ʙʫʫʨʫʫʣʥʘ ʭʵʤʵʵʥװ
ñʥʦʤʣʦʜʦʛò ʥʴ ʥʵʛʵʥʪ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʤʵʜʣʵʛʠʡʥ 
ʩʘʣʙʘʨ ʙʦʣʞ ʭᴇʛʞʩᴇʥ ʥʦʢʩʦʣʦʛʠʡʥ ʟʘʨʯʠʤʜ 
ʥʠʡʮʵʵʛװʡ װʡʣʜʵʣ ʙʦʣʦʭʳʥ ʩʘʮʫʫ ʤʘʛʘʜʛװʡ ʩʫʨʛʘʛʯ 
(ʙʘʛʰ)ïʠʡʥ ʤʵʜʣʵʛʠʡʥ ʭװʨʵʵʛ ʭʘʨʫʫʣʞ ʙʘʡʞ ʙʦʣʦʭ. 

ʐʠʞʠʨ ʘʣʪʘʥ ʵʜʣʵʣʠʡʥ ʩʦʨʴʮʳʛ 999,ʩʘʥʠʪʦʣ 
ʭʵʤʵʵʭ ʛʘʨ ʘʨʠʫʪʛʘʛʯ ʰʠʥʛʵʥʠʡ ʘʨʠʫʪʛʘʭ ʪװʚʰʠʥ 
99.99% ʛʵʞ ʙʠʯʩʵʥ ʙʘʡʛʘʘ ʥʴ װʣʜʵʛʜʵʣ ʵʨʩʜʵʣ 
ʦʨʰʠʥ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʪʫʡʣʳʥïװʥʵʤʣʵʭװʡ ʘʶʫʣʛװʡ 
ʙʘʡʜʘʣʜ ʭװʨʵʭ ʙʦʣʦʤʞʛװʡ ʛʵʜʛʠʡʛ ʥʦʪʦʣʩʦʥ ʞʠʰʵʵ 
ʤᴇʥ. 

ʊʵʛʵʭʵʵʨ ʭװʥʠʡ ʭװʯʠʥ ʟװʡʣʠʡʛ ʩʠʩʪʝʤʪʵʡʛʵʵʨ 
ʪʦʦʮʜʦʛʛװʡʛʵʵʩ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ ʘʞʣʳʥ װʨ ʜװʥ 
ʭʘʥʛʘʣʪʪʘʡ ʙʘʡʜʘʛʛװʡ ʛʵʞ ʜװʛʥʵʭʵʵʨ ʙʘʡʥʘ. ᴆᴇʨᴇᴇʨ 
ʭʵʣʙʵʣ, ʭװʥʠʡ ʭװʯʠʥ ʟװʡʣʠʡʛ ʜʫʪʫʫ ʪʦʦʮʩʦʥ 
ʵʨʩʜʵʣʠʡʥ װʥʵʣʛʵʵ, ʪװװʥʜ ʩʫʫʨʠʣʩʘʥ ʫʨʴʜʯʠʣʘʥ 
ʩʵʨʛʠʡʣʵʭ ʘʞʣʳʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʥװװʜ ʦʩʣʦʦʩ 

ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭʵʜ ʭʘʥʛʘʣʪʪʘʡ װʨ ʜװʥ ᴇʛʯ 
ʯʘʜʘʭ ʫʫ? תʛװʡ! 

ʅʵʛʜװʛʵʵʨʪ, ʜʵʵʨ ʜʫʨʜʩʘʥ ʦʣʦʥ ʰʘʣʪʛʘʘʥʳ ʫʣʤʘʘʩ 
ʘʞʠʣʪʘʥ ʘʶʫʣʪʘʡ װʡʣʜʣʠʡʛ ʭʠʡʞ ʫʣʤʘʘʨ ʦʩʦʣ 
ʛʘʨʛʘʭ ʥᴇʭʮᴇʣʠʡʛ ʙװʨʜװװʣʜʵʛ.  

ʍʦʸʨʜʫʛʘʘʨʪ, ʧʦʪʝʥʮʠʘʣʴ ʘʶʫʣ ʥʴ (ʜʘʣʜ ʘʶʫʣ ʙʫʶʫ 
ʘʞʠʣʪʥʳ ʦʶʫʥ ʪʘʨʭʠïʩʵʪʛʵʣʛʵʵʥʠʡ ʪᴇʣᴇʚʰʠʣʪʵʡ 
ʰʫʫʜ ʭʘʤʘʘʨʘʣʪʘʡ ʘʶʫʣ) ʙʦʜʠʪ ʘʶʫʣ ʙʦʣʦʥ ʭʫʚʠʨʯ 
ʙʦʣʟʦʰʛװʡ ʙᴇʛᴇᴇʜ ʘʞʠʣʪʥʘʘʩ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ 
ʘʨʛʘ ʭʵʤʞʵʵʛ ʭʵʨʵʛʞװװʣʵʭʠʡʛ ʭװʩʩʵʥ ʯ, ʵʩ ʭװʩʩʵʥ ʯ 
ʘʞʠʣ ʦʣʛʦʛʯ ʰʘʘʨʜʘʥʘ.  

 ʥʠʡ ʙʦʜʦʣ ʩʘʥʘʘ ʥʴװʥʠʡʛ ʥʵʛʪʛʵʥ ʙʦʜʚʦʣ ñʍװת
 ʡʣʜʵʣ ʥʴ ʜʘʜʘʣ ʙʦʣʥʦ, ɼʘʜʘʣ ʥʴת,ʡʣʜʵʣ ʙʦʣʥʦװ
ʭʫʚʴ ʟʘʷʘ ʙʦʣʥʦò ʭʵʤʵʵʩʵʥ ʥʵʛʵʥ ʫʭʘʘʥʪʥʳ ʩʫʨʛʘʘʣʴ 
ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʜ ʯ ʭʘʤʘʘʪʘʡ.  

ʅʵʛʵʥ ʘʞʠʣʪʘʥ ʘʞʠʣʜʘʘ ʠʨʵʵʜ ʍɸɹʕɸïʥ 
ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʩʘʥ ʘʭʫʡʥ ʪװʨ ʙʘʡʨʘʥʜʘʘ ʭʫʚʮʩʘʘ 
ʩʦʣʴʞ ᴇʤʩᴇʞ ʙʘʡʛʘʘʜ ʛʵʥʵʪʠʡʥ ʩʵʪʛʵʣʠʡʥ ʭʵʪ ʠʭ 
ʮʦʯʨʦʣʳʥ ʫʣʤʘʘʩ ʫʭʘʘʥ ʘʣʜʘʥ ʫʥʘʞ ʪʘʨʭʠʥʜʘʘ 
ʛʵʤʪʵʣ ʘʚʩʘʥ ʛʵʞ ʪᴇʩᴇᴇʣᴇᴇʜ װװʥʵʵʩ ʜװʛʥʵʣʪ ʭʠʡʚʵʣ: 

¶ ʭᴇʜᴇʣʤᴇʨʠʡʥ ʘʶʫʣʛװʡ ʥᴇʭʮᴇʣ ʟʘʡʣʰʛװʡ 
ʟװʡʣ ʙᴇʛᴇᴇʜ ʪװװʥʠʡʛ ʘʞʠʣ ʦʣʛʦʛʯ ʭʫʫʣʠʘʨ 
ʭװʣʵʵʩʵʥ װװʨʛʠʡʥʭʵʵ ʜʘʛʫʫ ʙװʨʜװװʣʩʵʥ 
ʙʘʡʞ ʙʦʣʦʭ ʙʦʣʦʚʯ, 

¶ ʪʵʨ ʥʴ ʘʞʠʣʪʥʳ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʛ ʭʘʥʛʘʭʘʜ 
ʭװʨʵʣʮʵʭװʡʮ ʙʘʡʞ ʯʘʜʜʘʛʛװʡ ʙʘʡʥʘ.  

ʊʵʛʚʵʣ ʘʞʠʣ ʦʣʛʦʛʯ ʷʘʭ ʸʩʪʦʡ ʚʵ? ɸʭʫʡʥ ʪװʨ 
ʙʘʡʨʥʳ ʰʘʣʘʥ ʜʵʵʨ ʯᴇʣᴇᴇʪ ʙᴇʭʠʡʥ ʜʵʚʞʵʵ ʜʵʚʩʵʭ 
ʭʵʨʵʛʪʵʡ ʶʫ?  

ɿʦʭʠʦʛʯʜʳʥ װʟʵʞ ʙʫʡʛʘʘʨ ʦʩʦʣʜ ʦʨʩʦʥ ʘʞʠʣʪʘʥ, 
ʪװװʥʠʡ ʫʜʠʨʜʘʭ ʘʞʠʣʪʥʳ ʤʵʜʣʵʛ, ʙʦʣʦʚʩʨʦʣʳʥ 
ʪװʚʰʠʥ, ʪʫʨʰʣʘʛʘ, ʟʘʥ ʪᴇʣᴇʚ, ʙʠʝ ʙʷʣʜʨʳʥ ʙʘ 
ʩʵʪʛʵʣ ʟװʡʥ ʪᴇʣᴇʚ ʙʘʡʜʘʣ, ʭʘʤʪ ʦʣʥʳ ʜʦʪʦʦʜ ʫʫʨ 
ʘʤʴʩʛʘʣʘʘʩ ʦʩʣʳʥ ʰʘʣʪʛʘʘʥ ʙʘʛʘʛװʡ ʭʵʤʞʵʵʛʵʵʨ 
ʭʘʤʘʘʨʜʘʛ ʙʘʡʞ ʙʦʣʦʭ ʥʴ ʩʫʜʘʣʛʘʘʥʘʘʩ ʭʘʨʘʛʜʘʞ 
ʙʘʡʥʘ. 

ɼʵʵʨ ʜʫʨʜʩʘʥ ʩʘʥʘʘʥʫʫʜʘʜ װʥʜʵʩʣʵʥ ñɸʶʫʣʛϮʡ 
ʘʞʠʣʣʘʛʘʘò ʭʵʤʵʵʭ ʪʦʜʦʨʭʦʡʣʦʣʪʳʛ ʥʦʢʩʦʣʦʛʠʡʥ 
 ʥʜʩʵʥ ʟʘʨʯʠʤ ʙʘ ʘʞʠʣʪʘʥʜ ʪʘʚʠʭ ʰʘʘʨʜʣʘʛʳʛװ
ʪʫʩʛʘʥ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ʪʦʤʴy ʦʣʞ ʙʘʡʥʘ. 

ʅʵʛʵʥʪ ñɸʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘò ʭʵʤʵʵʭ ʥʵʨ ʪʦʤʴy ʦʛ 
ʪʦʤɹyʦʣʩʦʥ ʪʫʣ ɸʶʫʣʪʘʡ װʡʣʜʣʠʡʥ ʰʘʣʪʛʘʘʥʳʛ 
ʫʩʪʛʘʞ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʛ ʭʘʥʛʘʭ ʩʵʪʛʵʣ ʟװʡʥ 
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ʷʤʘʨ ʘʨʛʫʫʜ ʙʘʡʞ ʙʦʣʦʭ ʪʘʣʘʘʨʭ ʩʫʜʘʣʛʘʘʥʳ 
ʜװʛʥʵʣʪʵʵ ʛʘʨʛʘ̫ . 

ɸʶʫʣʪʘʡ װʡʣʜʣʠʡʥ ʰʘʣʪʛʘʘʥʳ 
ʩʫʜʘʣʛʘʘʛʘʘʨñʄʵʜʵʭʛװʡʥ ʟʦʚʣʦʥò, ñʍװʩʵʭʛװʡʥ 
ʟʦʚʣʦʥò, ñɹʦʣʦʭʛװʡʥ ʟʦʚʣʦʥò, ñɹʘʡʭʛװʡʥ ʟʦʚʣʦʥò 
ʭʵʤʵʵʭ 4 ʰʘʣʪʛʘʘʥ ʙʘʡʛʘʘʛ ʥʵʛʪʛʵʥ ʜװʛʥʵʩʵʥ ʙʠʣʵʵ. 
ɸʞʠʣʪʥʳʛ ʘʶʫʣʛװʡ ʘʞʠʣʣʫʫʣʘʭʳʥ ʪʫʣʜ ʵʜʛʵʵʨ 
ʰʘʣʪʛʘʘʥʳʛ ʘʞʠʣ ʦʣʛʦʛʯ ʘʨʠʣʛʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

ʀʡʤʜ ʘʞʠʣʪʥʳ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʛ ʭʘʥʛʘʭ ʟʦʨʠʣʛʦ 
ʙװʭʠʡ, ʍɸɹʕɸïʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʩʘʥ ʙʘʡʭ 
ʟʘʡʣʰʛװʡ ʙʘ ʭװʨʵʣʮʵʵʪʵʡ ʥᴇʭʮᴇʣʠʡʛ ʜʘʨʘʘʭ 
ʙʘʡʜʣʘʘʨ ʪʦʤʴy ʦʣʞ ʙʦʣʦʭʦʦʨ ʙʘʡʥʘ. װתʥʠʡʛ 
ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʛ ʭʘʥʛʘʭ ʩʵʪʛʵʣ ʟװʡʥ ʘʨʛʘ ʛʵʞ 
ʦʡʣʛʦʥʦ. 

 

1ïʨ ʟʫʨʘʛ. ɸʞʠʣʪʥʳ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘ 

1ïʨ ʟʫʨʘʛʪ װʟװװʣʩʵʥ װʨ ʜװʥʜ ʭװʨʵʭʠʡʥ ʪʫʣʜ 
ʍɸɹʕɸïʥ ʘʞʠʣʪʥʫʫʜ ʜʦʨ ʪʦʤɹyʦʣʩʦʥ ʘʛʫʫʣʛʘʘʨ 
ʤʵʜʣʵʛ ʵʟʵʤʰʠʥ ʘʞʠʣʪʥʳʛ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʜ 
ʪᴇʣᴇʚʰװװʣʵʭ ʭᴇʪᴇʣʙᴇʨʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʥ 2020 
ʦʥʦʦʩ ñʍɸɹʕɸïʥ ʙʠʟʥʝʩ ʪᴇʣᴇʚʣᴇʛᴇᴇòïʥʜ ʪʫʩʛʘʥ 
ʭʵʨʵʛʞװװʣʞ ʙʘʡʥʘ. 2020 ʦʥʳ ʵʭʥʠʡ ʭʘʛʘʩ ʞʠʣʠʡʥ 
ʟᴇʨʯʣʠʡʥ ʪʦʦ 2018, 2019 ʦʥʳ ʤᴇʥ װʝʠʡʥʭʵʵʩ 12.24% 
ʙʫʫʨʩʘʥ ʙʘʡʛʘʘ ʥʴ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʪʘʡʣʘʥʛʘʘʩ 
ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. 

 

2ïʨ ʟʫʨʘʛ. ɸʞʠʣʪʥʳʛ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʜ ʪᴇʣᴇʚʰװװʣʵʭ 

ʭᴇʪᴇʣʙᴇʨ 

ɼתɻʅʕʃʊ 

ʄʘʥʘʡ ʫʣʩʳʥ ʍɸɹʕɸïʥ ʩʘʣʙʘʨʪ ʭװʥʠʡ ʭװʯʠʥ 
ʟװʡʣʪʵʡ ʭʦʣʙʦʛʜʦʭ ʩʫʜʘʣʛʘʘ ʪᴇʜʠʡʣᴇʥ ʪװʛʵʵʤʵʣ ʙʫʩ 
ʙʘʡʛʘʘʜ ʜװʛʥʵʣʪ ʭʠʡʞ 2014 ʦʥʦʦʩ ʵʥʵ ʯʠʛʣʵʣʵʵʨʭ 
ʩʫʜʘʣʛʘʘʛ ʭʠʡʩʥʵʵʨ ʟᴇʨʯʣʠʡʥ ʪʦʦ ʙʫʫʨʯ ʙʘʡʛʘʘ ʥʴ 
ʞʠʣ ʙװʨʠʡʥ ʍɸɹʕɸïʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ 
ʪʘʡʣʘʥʛʘʘʩ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ.  

ʉʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʜ װʥʜʵʩʣʵʥ ʙʘʡʛʫʫʣʣʘʛʳʥ ʟװʛʵʵʩ 
ʭʫʚʴ ʭװʥʜ ʭʘʥʜʩʘʥ, ʙʘʡʛʫʫʣʣʘʛʳʥ ʪʦʛʪʦʣʮʦʦʛ 
ʩʘʡʞʨʫʫʣʘʭʘʜ ʯʠʛʣʵʩʵʥ ʦʣʦʥ ʪʘʣʪ ʘʨʛʘ ʭʵʤʞʵʵʛ 
ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʞ ʟʦʭʠʭ װʨ ʜװʥʜ ʭװʨʥʵ ʛʵʞ ʥʘʡʜʘʞ 
ʙʘʡʥʘ. 

ʍɸɹʕɸïʥ ʘʞʠʣʪʥʫʫʜ ʭװʥʠʡ ʭװʯʠʥ ʟװʡʣʠʡʥ 
ʯʠʛʣʵʣʵʵʨ ʤʵʜʣʵʛ ʵʟʵʤʰʠʞ, ʟʦʭʠʭ ʪװʚʰʠʥʜ 
ʩʫʜʘʣʛʘʘ ʭʠʡʞ, ʯʘʜʚʘʨʞʩʘʥʘʘʨ ʙʘʡʛʫʫʣʣʘʛʘʜʘʘ ʛʘʨʯ 
ʙʫʡ ʭװʥʠʡ ʭװʥʠʡ ʟװʡʣʪʵʡ ʭʦʣʙʦʦʪʦʡ ʟᴇʨʯʣװװʜʠʡʛ 
ʙʫʫʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ.  

ɸʐʀɻʃɸʉɸʅ ʄɸʊɽʈʀɸʃ 

1. ñNCD groupò ʍʍʂïʠʡʥ 2014 ʦʥʳ ʍɸɹʕɸï
ʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʪʘʡʣʘʥ. 

2. ñNCD groupò ʍʍʂïʠʡʥ 2015 ʦʥʳ ʍɸɹʕɸï
ʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʪʘʡʣʘʥ. 

3. NCD ʛʨʫʧʧʠʡʥ 2016 ʦʥʳ ʍɸɹʕɸïʥ װʡʣ 
ʘʞʠʣʣʘʛʘʘʥʳ ʪʘʡʣʘʥ. 

4. NCD ʛʨʫʧʧʠʡʥ 2017 ʦʥʳ ʍɸɹʕɸïʥ װʡʣ 
ʘʞʠʣʣʘʛʘʘʥʳ ʪʘʡʣʘʥ. 

5. NCD ʛʨʫʧʧʠʡʥ 2018 ʦʥʳ ʍɸɹʕɸïʥ װʡʣ 
ʘʞʠʣʣʘʛʘʘʥʳ ʪʘʡʣʘʥ. 

6. NCD ʛʨʫʧʧʠʡʥ 2019 ʦʥʳ ʍɸɹʕɸïʥ װʡʣ 
ʘʞʠʣʣʘʛʘʘʥʳ ʪʘʡʣʘʥ. 

7. NCD ʛʨʫʧʧʠʡʥ 2020 ʦʥʳ ʍɸɹʕɸïʥ װʡʣ 
ʘʞʠʣʣʘʛʘʘʥʳ ʪʘʡʣʘʥ. 

8. NCD ʛʨʫʧʧʠʡʥ 2021 ʦʥʳ ʍɸɹʕɸïʥ װʡʣ 
ʘʞʠʣʣʘʛʘʘʥʳ ʪʘʡʣʘʥ. 

9. ɹʝʣʦʚ ɺ.ʉ. ñʅʦʢʩʦʣʦʛʠʷò. ʄ., 2016.
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ʍʫʨʘʘʥʛʫʡð ʄʦʥʛʦʣ ʫʣʩ ʞʠʞʠʛ ʥʵʵʣʪʪʵʡ ʵʜʠʡʥ ʟʘʩʘʛʪʘʡʥ ʭʫʚʴʜ ʵʢʩʧʦʨʪ ʠʤʧʦʨʪʳʥ ʙϮʪʵʵʛʜʵʭϮϮʥʠʡ Ϯʥʵʵʩ 

ʰʫʫʜ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʜʘʛ.ʊʵʨ ʪʫʩʤʘʘ ʵʢʩʧʦʨʪʳʥ ʠʭʵʥʭ ʭʫʚʠʡʛ ʵʟʵʣʜʵʛ ʟʵʩʠʡʥ Ϯʥʵʵʩ ʠʭʵʵʭʵʥ ʭʘʤʘʘʨʘʣʪʘʡ. 

ʀʡʤʵʵʩ ʜʵʣʭʠʡʥ ʟʘʭ ʟʵʵʣ ʜʵʵʨʭ ʟʵʩʠʡʥ Ϯʥʵ ʙʦʣʦʥ ʜʦʣʣʘʨʳʥ ʭʘʥʰʠʡʥ ʭʵʣʙʵʣʟʣʠʡʛ ʪʦʛʪʦʦʞ ʙʦʣʦʤʞʠʡʛ ʘʰʠʛʣʘʥ 

ʠʨʵʵʜϮʡʥ ʟʵʩʠʡʥ ʯʠʛ ʭʘʥʜʣʘʛʘ ʭʵʪʠʡʥ Ϯʥʠʡʥ ʭʵʣʙʵʣʟʣʠʡʛ ʩʫʜʘʣʞ Ϯʟʵʭʵʵʨ ʟʦʨʠʣʦʦ. 

ʊϮʣʭϮϮʨ Ϯʛ: ʕʢʩʪʨʘʧʦʣʷʮʠ ʭʠʡʭ ʵʥʛʠʡʥ  ʘʨʛʘ, ɸʨʠʬʤʝʪʠʢ ʜʫʥʜʞʠʡʥ ʘʨʛʘ, ɻʝʦʤʝʪʨ ʜʫʥʜʞʳʥ ʘʨʛʘ, ʕʢʩʧʦʥʝʥʮʠʘʣʴ 

ʜʫʥʜʞʠʡʥ.ʘʨʛʘ

I.  ʋʜʠʨʪʛʘʣ  

ɿʵʩʠʡʥ װʥʵ ʥʴ ʜʵʣʭʠʡʥ ʟʘʭ ʟʵʵʣʠʡʥ ʵʨʵʣʪ 
ʭʵʨʵʛʮʵʵʥʵʵʩ ʭʘʤʘʘʨʘʥ ʥʣɻʵʵʜ ʭʵʣʙʵʣʟʵʣʪʵʡ ʙʘʡʜʘʛ 
ʙᴇʛᴇᴇʜ װʥʠʡʥ ᴇᴇʨʯʣᴇʣʪᴇᴇʩ ʭʘʤʘʘʨʯ ʤʦʥʛʦʣ ʫʣʩʳʥ 
ɼʅɹ-ʥʠʡ ʭʵʤʞʵʵ, ʫʣʩʳʥ ʪᴇʩᴇʚʪ ʦʨʦʭ ʦʨʣʦʛʦ 
ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʘʡʜʘʛ. 

ʄʦʥʛʦʣ ʫʣʩʳʥ  ʟʵʩʠʡʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʭʵʪʠʡʥ 
ʪᴇʣᴇʚ,װʥʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʫʨʴʜʯʠʣʘʥ 
ʪʘʘʤʘʛʣʘʩʥʘʘʨ ʫʣʩ ʦʨʥʳ ʵʜʠʡʥ ʟʘʩʘʛʪ װʟװװʣʵʭ 
ʥᴇʣᴇᴇʣʣʠʡʛ ʫʨʴʜʯʠʣʘʥ ʪʘʘʤʘʛʣʘʭ ʙʦʣʦʤʞʪʦʡ ʶʤ. 
ʄʦʥʛʦʣ ʫʣʩ ʞʠʞʠʛ ʥʵʵʣʪʪʵʡ ʵʜʠʡʥ ʟʘʩʘʛʪʘʡʥ ʭʫʚʴʜ 
ʵʢʩʧʦʨʪ ʠʤʧʦʨʪʳʥ ʙװʪʵʵʛʜʵʭװװʥʠʡ װʥʵʵʩ ʰʫʫʜ 
ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʜʘʛ.ʊʵʨ ʪʫʩʤʘʘ ʵʢʩʧʦʨʪʳʥ ʠʭʵʥʭ 
ʭʫʚʠʡʛ ʵʟʵʣʜʵʛ ʟʵʩʠʡʥ װʥʵʵʩ ʠʭʵʵʭʵʥ ʭʘʤʘʘʨʘʣʪʘʡ. 
ʕʥʵʭװװ ʰʠʥʞʠʣʛʵʵʥʠʡ ʘʞʣʘʘʨ ɿʵʩʠʡʥ װʥʠʡʥ ʜʫʥʜ 
ʙʦʣʦʥ ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʭʵʪʠʡʥ ʪᴇʣᴇʚʠʡʥ ʭʫʚʴʜ 
ʟʵʩʠʡʥ ʫʫʣ ʫʫʨʭʘʡʥ ʪᴇʩʣװװʜʠʡʥ ʭʵʨʵʛʞʠʣʪ 
ʫʜʘʘʰʨʘʣʪʘʡ ʙʘʡʛʘʘ ʵʥʵ װʝʜ ʭװʥ ʘʤʳʥ ʭʦʪʞʠʣʪ, 
ʮʘʭʠʣʛʘʘʥ ʘʚʪʦ ʤʘʰʠʥʳ ʭʵʨʵʛʣʵʵʥʵʵʩ ʰʘʣʪʛʘʘʣʘʥ 
ʟʵʩʠʡʥ ʵʨʵʣʪ ʩʘʡʞʨʘʭ ʭʘʥʜʣʘʛʘʪʘʡ ʙʘʡʛʘʘ ʶʤ. 
ʀʡʤʜ ʟʵʩʠʡʥ װʥʵ ʭʘʥʰʥʳ ʭʵʣʙʵʣʟʵʣ ʥʴ ʤʘʥʘʡ ʦʨʥʳ 
ʠʨʵʵʜװʡʜ ʭװʯʪʵʡ ʥᴇʣᴇᴇ װʟװװʣʵʭ ʥʴ ʪʦʜʦʨʭʦʡ ʙʦʣʦʦʜ 
ʙʘʡʛʘʘ ᴇʥᴇᴇ װʝʜ ʟʵʩʠʡʥ װʥʵ ʭʵʪʠʡʥ ʪᴇʣᴇʚʠʡʛ ʩʫʜʣʘʭ 
ʥʴ ʭᴇʛʞʣʠʡʥ ʯʫʭʘʣ ʘʩʫʫʜʘʣ ʶʤ. 

II.  ʆʥʦʣʳʥ ʭʵʩʵʛ 

ɿʵʩ ʙʘ ʪϮϮʥʠʡ ʭʵʨʵʛʣʵʵ 

 ɿʵʩ: ɼʵʣʭʠʡʥ ʟʘʭ ʟʵʵʣʜ ʟʵʩʠʡʥ װʡʣʜʚʵʨʣʵʣ ʥʴ 
ʦʜʦʦʛʦʦʩ 10000 ʞʠʣʠʡʥ ᴇʤʥᴇᴇʩ ʵʭʣʵʥ ʭװʥ 
ʪᴇʨᴇʣʭʪᴇʥ ʟʵʩʠʡʛ ʘʰʠʛʣʘʞ ʠʨʩʵʥ ʪװװʭ ʙʠʡ.ɿʵʩ ʥʴ 
ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʦʣʦʥ ʩʘʣʙʘʨʪ ʘʰʠʛʣʘʛʜʜʘʛ. ʋʛ 
ʤʝʪʘʣʣʥr װʥʠʡʥ ᴇʩᴇʣʪ ʜʵʣʭʠʡʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ 
ʭʷʤʨʘʣʪʘʡ ʰʫʫʜ ʭʦʣʙʦʦʪʦʡ ʶʤ.ɿʵʩʠʡʥ ʭʵʨʵʛʣʵʵ 20-
ʨ ʟʫʫʥʳ ʵʭʵʥ װʝʵʩ ʞʠʣʜ ʪʦʛʪʤʦʣ ʜᴇʨʚᴇʥ ʭʫʚʠʘʨ 
ʥʵʤʵʛʜʵʞ ʠʨʩʵʥ ʪʫʭʘʡ ʵʨʜʵʤʪʵʜ ᴇʛװװʣʜʵʛ.ʋʯʠʨ ʥʴ 
ʭװʤװװʩʠʡʥ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʵʥʠʡ ʙʘʨʘʘ ʙװʪʵʵʛʜʵʭװװʥʜ  
ʟʵʩ ʠʭ ʭʵʤʞʵʵʛʵʵʨ ʘʛʫʫʣʘʛʜʜʘʛ. ʀʥʛʵʭʵʵʨ ʭװʥ ʘʤʳʥ 
ᴇʩᴇʣʪʠʡʛ ʜʘʛʘʞ ʟʵʩʠʡʥ ʭʵʨʵʛʣʵʵ ᴇʩᴇʭ ᴇʥʜᴇʨ 
sʙʦʣʦʤʞʪʦʡ ʙʘʡʜʘʛ 

 ʕʨʵʣʪ ʙʦʣʦʥ ʭʵʨʵʛʣʵʵ: ɿʵʩ ʥʴ ʰʠʥʞʣʵʭ ʫʭʘʘʥ, 
 ,ʡʣʜʚʵʨʣʵʣʠʡʥ ʩʘʣʙʘʨʪ ʛʘʨʩʘʘʨ ʙʫʡ ʰʠʥʵ ʥʵʵʣʪװ
ʙװʪʵʵʣ ʙװʨʠʡʥ ʘʨʜ ʟʵʩʠʡʥ ʭʵʨʵʛʣʵʵ ʵʨʩ ᴇʩᴇʞ ʠʨʞʵʵ. 
ɼʵʣʭʠʡ ʜʘʷʘʨ ʵʨʯʠʤ ʭװʯ, ʮʘʭʠʣʛʘʘʥ ʙʘʨʘʘ, 
ʙʘʨʠʣʛʳʥ ʩʘʣʙʘʨ, ʘʞ װʡʣʜʚʵʨʠʡʥ ʤʘʰʠʥ ʤʝʭʘʥʠʟʤ, 
ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, ʪʵʵʚʨʠʡʥ ʭʵʨʵʛʩʵʣ, ᴇʨʛᴇʥ 
ʭʵʨʵʛʣʵʵʥʠʡ ʙʦʣʦʥ ʙʫʩʘʜ ʘʭʫʡʥ ʭʵʨʵʛʣʵʵʥʠʡ 
ʩʘʣʙʘʨʫʫʜʘʜ ʵʨʵʣʪ ʭʵʨʵʛʮʵʵ ʩװװʣʠʡʥ 50 ʞʠʣʜ 

ʜʫʥʜʞʘʘʨ 3 ʜʘʭʠʥ ᴇʩᴇʞ ʙʘʡʛʘʘ ʙʠʣʵʵ. ʆʣʦʥ ʫʣʩʳʥ 
ʟʵʩ ʩʫʜʣʘʣʳʥ ʛʨʫʧʧʠʡʥ ʩʫʜʘʣʛʘʘʥʘʘʩ װʟʵʭʵʜ ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞ װʡʣʜʚʵʨʣʵʣʠʡʥ ʩʘʣʙʘʨ ʭʘʤʛʠʡʥ ʪʦʤ 
ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯ ʩʘʣʙʘʨ ʙᴇʛᴇᴇʜ ʜʘʨʘʘ ʥʴ ʙʘʨʠʣʛʘ ʙʘ 

ʜʵʜ ʙװʪʮʠʡʥ ʩʘʣʙʘʨʫʫʜ ʟʵʩʠʡʛ ʠʭ ʭʵʨʵʛʣʵʜʵʛ. 

ɿʫʨʘʛ 1.1.ɼʵʣʭʠʡʥ ʟʵʩʠʡʥ ʭʵʨʵʛʣʵʵ 2020ʦʥ 

ʕʭ ʩʫʨʚʘʣʞ: ʦʣʦʥ ʫʣʩʳʥ ʟʵʩ ʩʫʜʣʘʣʳʥ 
ʙʘʡʛʫʫʣʣʘʛʳʥ ʪʘʡʣʘʥ 2020ʦʥ 

ʆʋ-ʳʥ ɿʵʩ ʩʫʜʣʘʣʳʥ ʙʘʡʛʫʫʣʣʘʛʳʥ 2020 ʦʥʳ 
ʪʘʡʣʘʥʜ ʟʵʩʠʡʥ ʭʵʨʵʛʣʵʵʛ 5 ʭʵʩʵʛʪ ʭʫʚʘʘʩʘʥ ʙʘʡʜʘʛ. 
ʆʨʯʠʥ ʮʘʛʪ ʪʝʭʥʦʣʦʛʠʡʥ ʜʵʚʰʠʣ ʟʵʩʠʡʥ ʵʨʵʣʪʠʡʛ 
ʥʠʩʛʵʞ ʙʘʡʛʘʘʛ ʜʫʨʜʘʭ ʥʴ ʟװʡʪʵʡ. ɾʠʰʵʵʣʙʵʣ, 
ʫʜʘʭʛװʡ ʜʵʣʭʠʡʛ ʙװʨʭʵʭ ʮʘʭʠʣʛʘʘʥ ʤʘʰʠʥʳ 
ʮʵʥʵʛʣʵʛʯ ʩʪʘʥʮ ʙװʨʜ 8 ʢʛ ʟʵʩ, ʍʷʪʘʜʳʥ 5G 
ʩװʣʞʵʵʥʠʡ ʰʫʛʘʤʜ 72 ʤʷʥʛʘʥ ʪʦʥʥ ʟʵʩ 
ʰʘʘʨʜʣʘʛʘʪʘʡ ʶʤ. 

ɼʵʣʭʠʡʥ ʟʵʩʠʡʥ ʩʘʣʙʘʨʳʥ ʵʨʵʣʪ, ʥʠʡʣװװʣʵʣʪʵʜ 
ʏʠʣʠ ʋʣʩ ʙʦʣʦʥ ɹʅʍɸʋ ʛʦʣʣʦʭ ʥᴇʣᴇᴇ װʟװװʣʞ 
ʙʘʡʥʘ. ʊʫʭʘʡʣʙʘʣ ʏʠʣʠ ʋʣʩ ʟʵʩʠʡʥ ʥᴇᴇʮ ʙʦʣʦʥ 
ʦʣʙʦʨʣʦʣʪʦʦʨ ʪʵʨʛװװʣʞ,ʍʘʨʠʥ ɹʅʍɸʋ ʟʵʩʠʡʥ 
ʭʘʤʛʠʡʥ ʪʦʤ ʭʵʨʵʛʣʵʛʯ ʙʫʶʫ ʭװʜʵʨ, ʮʵʚʵʨʰװװʣʩʵʥ 
ʟʵʩʠʡʥ ʠʤʧʦʨʪʦʦʨ ʪʵʨʛװװʣʜʵʛ. ɿʵʩ 
ʮʵʚʵʨʰװװʣʵʣʪʵʵʨ ɹʅʍɸʋ ʤᴇʥ ʮʵʚʵʨʰװװʣʩʵʥ 
ʟʵʩʠʡʥ ʵʢʩʧʦʨʪʦʦʨ ʏʠʣʠ, ʇʝʨʫ  ʫʣʩʫʫʜ ʪʵʨʛװװʣʞ 
ʙʘʡʥʘ. ɿʵʩʠʡʥ ʘʨʠʣʞʘʘ ʭʠʡʛʜʜʵʛ װʥʜʩʵʥ ʙʠʨʞװװʜ 
ʥʴ ɸʅʋ-ʳʥ Comex, ʀɹʋʀʅɺʋ-ʳʥ LME,ɹʅʍɸʋ-
ʳʥ SHFE ʙʘʡʜʘʛ. 

ɿʫʨʘʛ 1.2. ɿʵʩʠʡʥ ʙʘʷʞʤʘʣʳʥ ʵʢʩʧʦʨʪʦʦʨ ʪʵʨʛװװʣʵʛʯ ʦʨʥʫʫʜ 
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ɻʨʘʬʠʢ:1.1 ɼʵʣʭʠʡʥ ʮʵʚʵʨʰװװʣʩʵʥ ʟʵʩʠʡʥ ʭʵʨʵʛʣʵʵ 

1900 ʦʥʦʦʩ ʭʦʡʰ ʮʵʚʵʨʰװװʣʩʵʥ ʟʵʩʠʡʥ ʭʵʨʵʛʣʵʵ 
500ʤʷʥʛʘʥ ʪʦʥʥʦʦʩ ʙʘʛʘ ʙʘʩʘʥ ʙʦʣ 2020ʦʥʜ 25.0 ʩʘʷ 
ʪʦʥʥ ʙʦʣʞ ʥʵʤʵʛʜʞʵʵ. ʕʥʵ ʭʫʛʘʮʘʘʥʜ ʟʵʩʠʡʥ 
ʭʵʨʵʛʣʵʵ ʞʠʣʠʡʥ ʥʠʡʣʤʵʣ ᴇʩᴇʣʪʠʡʥ ʭʫʨʜʘʘʨ 3.4%-
ʠʘʨ ᴇʩʩᴇʥ ʙʘʡʥʘ 

ʗʘʛʘʘʜ ʟʵʩ ʯʫʭʘʣ ʛʵʞ? .  

ɼʵʣʭʠʡʥ ʟʘʭ ʟʵʵʣʜ ʘʣʠʚʘʘ ʫʣʩ ʦʨʦʥ ᴇᴇʨʠʡʥ 
ʦʨʦʣʮʦʦʛ ʥʵʤʵʛʜװװʣʵʭ ʰʘʘʨʜʣʘʛʘ ʟʘʡʣʰʛװʡ ʙʠʡ 
ʙʦʣʦʦʜ ʙʘʡʛʘʘ ᴇʥᴇᴇ ʮʘʛʪ ʤʦʥʛʦʣ ʫʣʩʳʥ ʭʘʤʛʠʡʥ 
ʯʫʭʘʣ ʪᴇʣᴇᴇʣᴇʣ ʙʦʣ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ ʙᴇʛᴇᴇʜ 
 ʥʜ ʭʘʤʛʠʡʥ ʛʦʣ ʵʨʜʵʩ ʙʘʷʣʘʛ ʥʴ ʟʵʩ ʶʤ. ʤʦʥʛʦʣװװ
ʦʨʥʳ ʦʨʜʫʫʜ ʜʵʣʭʠʡʜ ʪʦʤʦʦʭʦʥʜ ʪʦʦʮʦʛʜʦʭ ʙᴇʛᴇᴇʜ 
ʫʣʩʳʥ ʦʡʨʳʥ ʠʨʵʵʜװʡ ʙʦʣʦʥ ʘʣʩʳʥ ʭᴇʛʞʠʣʜ 
ʠʭʵʵʭʵʥ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʶʤ. 

 ʕʢʩʪʨʘʧʦʣʷʮʠ ʭʠʡʭ ʵʥʛʠʡʥ  ʘʨʛʘ 

ʕʥʛʠʡʥ ʵʢʩʪʨʘʧʦʣʷʮʠ ʘʨʛʫʫʜ ʥʴ ʵʢʦʥʦʤʝʪʨʠʢʠʡʥ 
ʭʘʤʛʠʡʥ ʙʘʛʘ ʢʚʘʜʨʘʪʳʥ ʘʨʛʳʛ ʘʰʠʛʣʘʜʘʛ ʙᴇʛᴇᴇʜ 
ʘʣʠʚʘʘ ʧʨʦʮʝʩʩʳʥ ᴇʥʛᴇʨʩᴇʥ װʝʠʡʥ װʟװװʣʵʣʪװװʜʠʡʛ 
ʘʰʠʛʣʘʭ ʟʘʤʘʘʨ ʠʨʵʵʜװʡ ʜʵʭ װʡʣ ʭᴇʜʣᴇʣʠʡʛ 
ʪʘʘʤʘʛʣʘʭ ʙʦʣʦʣʮʦʦʛ ʦʣʛʦʞ ʙʘʡʜʘʛ ʭװʣʵʵʣʪʠʡʥ 
ʟʘʛʚʘʨʳʥ ʭʵʣʙʵʨ ʶʤ.ʉʫʜʣʘʛʜʘʞ ʙʘʡʛʘʘ ʶʤʩ 
ʡʥ ʯʠʛ ʭʘʥʜʣʘʛʳʛ ɻװʟʵʛʜʣʠʡʥ ʠʨʵʵʜװ ʢʩʪʨʘʧʦʣʷʮʠʡʥ 
ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʭʫʛʘʮʘʘʥʳ ʪʦʜʦʨʭʦʡ װʝʜ 
ʧʨʦʛʥʦʟʯʣʦʭʦʜ ʜʘʨʘʘʭ ʵʥʛʠʡʥ ʘʨʛʫʫʜʳʛ ʘʰʠʛʣʘʥʘ. 

 1.ɸʨʠʬʤʝʪʠʢ ʜʫʥʜʞʠʡʥ ʘʨʛʘ 

1.ʕʥʵ ʘʨʛʳʛ ʭʫʛʘʮʘʘʥʳ װʝ ʙװʭʵʥʜ ʘʙʩʦʣʶʪ 
ᴇᴇʨʯʣᴇʣʪ ʥʴ ʪʦʛʪʤʦʣ, ʭʘʨʴʮʘʥʛʫʡ ᴇʩᴇʣʪʠʡʥ ʭʫʨʜ 
ʙʫʫʨʘʭ ʭʘʥʜʣʘʛʘʪʘʡ ʜʠʥʘʤʠʢ װʟװװʣʵʣʪʠʡʥ ʭʫʚʴʜ 
ʘʰʠʛʣʘʭʘʜ ʪʦʭʠʨʦʤʞʪʦʡ. 

ʊʦʤɹy ʦʣʙʦʣ:  ὁ ὁ ἳ́ ̑̉ ̕

         ὁ ὁ ἳ́ ̑̉ ̕

                     ὁἶ ὁ ἶ ἳ́ ̑̉ ̕

    ▓́ ̑̉̕
◐▪ ◐

◐ ▪
  (3.1) 

 ʥʜ:  y1-ʉʫʫʨʴ ʦʥʳ ʪʦʦ ʭʵʤʞʵʵװת

  yn-n ʦʥʳ ʪʦʦ ʭʵʤʞʵʵ 

  k-ᴆʩᴇʣʪʠʡʥ ʘʨʠʬʤʝʪʠʢ ʜʫʥʜʘʞ ʭʫʨʜ 

  n-ʍʦʸʨ װʝʠʡʥ ʭʦʦʨʦʥʜʦʭ ʭʫʛʘʮʘʘ 

2. ɻʝʦʤʝʪʨ ʜʫʥʜʞʳʥ ʘʨʛʘ 

ʕʥʵ ʘʨʛʳʛ ʘʙʩʦʣʶʪ ᴇᴇʨʯʣᴇʣʪ ʥʴ ʤʦʜʫʣʠʘʨʘʘ 
ʭʫʛʘʮʘʘ ʘʭʠʭ ʪʫʩʘʤ ʥʵʤʵʛʜʜʵʛ, ʭʘʨʴʮʘʥʛʫʡ 

ᴇʩᴇʣʪʠʡʥ ʭʫʨʜ ʥʴ ʪʦʛʪʤʦʣʜʫʫ ʜʠʥʘʤʠʢ 
 .ʣʵʣʪʠʡʥ ʭʫʚʴʜ ʘʰʠʛʣʘʭʘʜ ʪʦʭʠʨʦʤʞʪʦʡװװʟװ

ʊʦʤɹy ʦʣʙʦʣ: ὁ ὁ ἳ̄ ̆  ̏

    ◐ ◐ ▓̄ ̆ ̏  

       ὁ̉ ὁ ἳ̄ ̆̏
̉  

                        ἳ̄ ̆=̏
ὁἶ

ὁ

ἶ
  (3.2) 

 ʥʜ:  y1-ʉʫʫʨʴ ʦʥʳ ʪʦʦ ʭʵʤʞʵʵװת

  yn-n ʦʥʳ ʪʦʦ ʭʵʤʞʵʵ 

  k-ᴆʩᴇʣʪʠʡʥ ʘʨʠʬʤʝʪʠʢ ʜʫʥʜʘʞ ʭʫʨʜ 

  n-ʍʦʸʨ װʝʠʡʥ ʭʦʦʨʦʥʜʦʭ ʭʫʛʘʮʘʘ 

3. ʕʢʩʧʦʥʝʮʠʘʣʴ ʜʫʥʜʞʠʡʥ ʘʨʛʘ  

V ʊʫʭʘʡʥ װʟװװʣʵʣʪ ʤʘʰ ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʥʜ 
ʪʘʩʨʘʣʪʛװʡ ᴇʩᴇʭʠʡʛ ʭʘʨʫʫʣʥʘ  

V ɻʝʦʤʝʪʨʠʡʥ ʜʫʥʜʘʞ ʥʴ ʕʢʩʧʦʥʝʮʠʘʣʴ 
ʜʫʥʜʞʠʡʥ ʥʵʛ ʦʥʮʛʦʡ ʪʦʭʠʦʣʜʦʣ ʶʤ. 

V ʕʢʩʧʦʥʝʮʠʘʣʴ ʜʫʥʜʞʘʘʨ ʪʦʦʮʩʦʥ ʪʫʭʘʡʥ 
 ʣʵʣʪʠʡʥ ᴇʩᴇʣʪʠʡʥ ʜʫʥʜʘʞ ʭʫʨʜ ʥʴװװʟװ
ʛʝʦʤʝʪʨ ʜʫʥʜʞʠʡʥʭʘʘʩ ʠʣװװ ʙʘʡʥʘ. 

V ʕʢʩʧʦʥʝʮʠʘʣʴ ʜʫʥʜʘʞ ʥʴ 20-25 ʞʠʣ ʙʫʶʫ 
ʫʨʪ ʭʫʛʘʮʘʘʥʳ ᴇʩᴇʣʪʠʡʥ ʭʫʨʜʳʛ ʪʦʦʮʦʭʦʜ 
ʪʦʭʠʨʦʤʞʪʦʡ. 

ʊʦʤɹy ʦʣʙʦʣ: ὁ ὁ Ἥzἳ ̞̋̒̐̏̎ 

   ὁ ὁ Ἥz ἳ̞̋̒̐̏̎ 

          ὁἶ ὁ Ἥzἶ ἳ̞̋̒̐̏̎ 

   ἳ̞ ̋̒̐̏̎

ἱἶ
ὁἶ
ὁ

ἶ
    (3.3) 

 ʥʜ:  y1-ʉʫʫʨʴ ʦʥʳ ʪʦʦ ʭʵʤʞʵʵװת

 yn-n ʦʥʳ ʪʦʦ ʭʵʤʞʵʵ 

  k-ᴆʩᴇʣʪʠʡʥ ʘʨʠʬʤʝʪʠʢ ʜʫʥʜʘʞ ʭʫʨʜ 

  n-ʍʦʸʨ װʝʠʡʥ ʭʦʦʨʦʥʜʦʭ ʭʫʛʘʮʘʘ 

ʤᴇʥ ʵʥʛʠʡʥ ʵʢʩʪʨʘʧʦʣʷʮʠ ʘʨʛʫʫʜʳʥ ʭʫʚʴʜ ʜʘʨʘʘʭ 6 
ʪʵʛʰʠʪʛʵʣʵʵʨ ʟʵʩʠʡʥ װʥʠʡʥ ʜʠʥʘʤʠʢʠʡʛ 
ʪʘʡʣʙʘʨʣʘʭ ʙʘ ʠʨʵʵʜװʡʥ ʟʵʩʠʡʥ װʥʠʡʥ ʪʘʘʤʘʛʣʘʣʳʛ 
ʦʣʞ ʤʵʜʵʭ ʶʤʘʘ. 

 :ʥʜװת

1. ὁἼ Ἣ ἫἼ-ʰʫʛʘʤʘʥ ʪʨʝʥʜʠʡʥ ʟʘʛʚʘʨ 

2. ὁἼ ἋἭἺἼ-ʕʢʩʧʦʥʝʥʮʠʘʣ ᴇʩᴇʣʪʠʡʥ ʤʫʨʫʡ 

3. ὁἼ Ἣ ἫὁἼ -ɸʚʪʦʨʝʛʨʝʩʩʠʚ ʪʨʝʥʜʠʡʥ 
ʟʘʛʚʘʨ 

4. ὁἼ ἋὁἼ Ἡ -ʃʦʛʘʨʠʬʤʯʠʣʩʘʥ 
ʘʚʪʦʨʝʛʨʝʩʩʠʚ ʪʨʝʥʜʠʡʥ ʟʘʛʚʘʨ     

5. ὁ◄ ╬ ╬◄ ╬◄ -ʂʚʘʜʨʘʪ ʪʨʝʥʜʠʡʥ 
ʟʘʛʚʘʨ 

6. ◐◄ ἳ ╪╫◄
ȟ║  -ʃʦʛʠʩʪʠʢ ᴇʩᴇʣʪʠʡʥ 

ʤʫʨʫʡ 
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III.  ʉʫʜʘʣʛʘʘʥʳ ʭʵʩʵʛ 

ʐʫʛʘʤʘʥ ʪʨʝʥʜʠʡʥ ʟʘʛʚʘʨ 

ʐʫʛʘʤʘʥ ʪʵʛʰʠʪʛʵʣʠʡʥ ʟʘʛʚʘʨ ʥʴ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ 
ʠʣʵʨʭʠʡʣʵʛʜʵʥʵ:  

ЎЎ Ў ЎЎ ЎЎ  (3.1) 

ʕʥʜ ʫʜʠʨʜʘʥ ʭʫʚʴʩʘʛʯʘʘʨ ʭʫʛʘʮʘʘʛ ʘʚʩʘʥ ʙᴇʛᴇᴇʜ 
ʩʫʜʘʣʛʘʘʥʳ װʨ ʜʫʥʜ ʭʫʛʘʮʘʘ ʥʵʛ ʥʵʛʞʵʵʨ ᴇʩᴇʭᴇʜ 
ʙʫʶʫ ʥʵʛ ʞʠʣʵʵʨ ᴇʩᴇʭᴇʜ ʟʵʩʠʡʥ װʥʵ ᴇᴇʨʯʣᴇʛʜᴇʥ. 
ʊʵʛʰʠʪʛʵʣʠʡʥ ʙʘʨʫʫʥ ʛʘʨ ʪʘʣʜ ʙʘʡʛʘʘ ʝ ʭʫʚʴʩʘʛʯ 
ʙʦʣ ʙʠʜʥʠʡ װʥʵʣʩʵʥ ʪʵʛʰʠʪʛʵʣʠʡʥ ʪʘʡʣʙʘʨʣʘʞ 
ʯʘʜʘʭʛװʡ ʭʵʩʵʛ ʙʫʶʫ ʘʣʜʘʘʛ ʭʘʨʫʫʣʥʘ. ʕʥʜ 
ʛʵʥʵʪʠʡʥ ʵʨʩʜʵʣ ʪʫʭʘʡʣʙʘʣ, ʜʘʡʥ, ʙʘʡʛʘʣʠʡʥ 
ʛʘʤʰʠʛ, ʥʠʡʣװװʣʵʣʪʠʡʥ ʛʵʥʵʪʠʡʥ ʵʨʩʜʵʣ 
ʪʝʭʥʦʣʦʛʠʡʥ ʜʵʚʰʠʣ ʛʵʭ ʟʵʨʵʛ ʫʨʴʜʯʠʣʘʥ ʪʘʘʭ 
ʙʦʣʦʤʞʛװʡ ʭװʯʠʥ ʟװʡʣװװʜʠʡʛ ʙʘʛʪʘʘʜʘʛ. ʋʛ 
ʪʵʛʰʠʪʛʵʣʠʡʛ װʥʵʣʞ װʟʵʭʵʜ ʜʘʨʘʘʭ װʨ ʜװʥ ʛʘʨʘʚ: 
ʍʘʤʛʠʡʥ ʙʘʛʘ ʢʚʘʜʨʘʪʳʥ ʘʨʛʘʘʨ 2017-2021 ʦʥʳ 
ʭʦʦʨʦʥʜ װʟװװʣʵʣʪʠʡʛ ʘʰʠʛʣʘʥ ʪʦʦʮʦʦʛ ʭʠʡʚ. 

ʭʫʚʴʩʘʛ

ʯʠʜ 

ʢʦʬʬʠʮʠ

ʝʥʪ 

ʩʪʘʥʜʘʨ

ʪ ʘʣʜʘʘ 

t-

ʩʪʘʪʠʩʪ

ʠʢ 

ʪʫʨʰʠʪ 

ʉ 7,330.23 
2899857.

3 

18.5292

9 
-19 

ʍʫʛʘʮʘʘ 0.0025278 
7,330.23

3 

0.00013

64 
-0.0001 

ɿʵʩ ʞʠʣʵʵʨ=7.330.2-0.0025278*ʭʫʛʘʮʘʘ 

 ñɿʵʩʠʡʥ װʥʵ ʙʦʣʦʥ ʚʘʣʶʪʳʥ ʭʘʥʰʠʡʥ ʩʫʜʘʣʛʘʘ 
ʏʠʣʠ ʙʦʣʦʥ ɿʘʤʙʠ ʫʣʩʳʥ ʞʠʰʵʵ: 

 ɿʵʩʠʡʥ ʜʵʣʭʠʡʜ ʠʣʵʨʩʵʥ ʥᴇᴇʮʠʡʥ 28 ʭʫʚʴ ʥʴ 
ʏʠʣʠ ʫʣʩʘʜ ʙʘʡʜʘʛ. ɻʵʭʜʵʵ ʵʢʩʧʦʨʪʳʥ 50 ʭʫʚʠʡʛ ʟʵʩ 
ʵʟʵʣʜʵʛ ʙʦʣʦʚʯ ɼʅɹ ʥʘʡʤʘʥ ʭʫʚʠʡʛ ʥʴ ʵʟʵʣʜʵʛ. 
ʏʠʣʠʡʥ ʭʘʤʛʠʡʥ ʪʦʤ ʟʵʩ ʦʣʙʦʨʣʦʛʯ ʢʦʤʧʘʥʠ ʥʴ 
ñʂʦʜʝʣʢʦò. ʍʘʤʛʠʡʥ ʪʦʤ ʟʵʩʠʡʥ ʦʨʜ ʥʴ 
ñʏʫʢʠʢʘʤʘʪʘò. ʕʥʵ ʦʨʜ ʞʠʣʜ 600 ʤʷʥʛʘʥ ʪʦʥʥ ʟʵʩ 
ʛʘʨʛʘʥʘ. ʊʫʩ ʦʨʜʳʥ ᴇʨʛᴇʥ 4.5 ʢʤ, ʫʨʪ ʥʴ 3.5 ʢʤ, ʛװʥ 
ʥʴ ʥʵʛ ʢʤ. 1910 ʦʥʜ ʘʰʠʛʣʘʞ ʵʭʵʣʩʵʥ ʵʥʵ 
ʫʫʨʭʘʡʛʘʘʩ ᴇʥᴇᴇʛ ʭװʨʪʵʣ ʠʣ ʫʫʨʭʘʡʛʘʘʩ 5.4 ʩʘʷ ʪʦʥʥ 
ʟʵʩ ʦʣʙʦʨʣʦʞʵʵ.  ñʏʫʢʠʢʘʤʘʪʘò ʛʵʜʵʛ ʥʵʨ ʥʴ 
ʕʥʵʪʭʵʛʵʵʨ ʤʝʪʘʣʣʳʥ ʦʨʜ ʛʵʩʵʥ װʛ ʘʞ. 

 2011 ʦʥʳ 6  ʩʘʨʜ ʜʵʣʭʠʡʥ ʭᴇʛʞʣʠʡʥ ʭʘʤʪʳʥ 
ʥʠʡʛʵʤʣʵʛʠʡʥ (Global Development Network ) 
ʩʫʜʣʘʘʯ    Patricio Meller  ʙʦʣʦʥ   Anthony M Simpasa  
ʥʘʨ ʏʠʣʠ ʙʦʣʦʥ ɿʘʤʙʠ ʫʣʩʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
ʜʦʣʣʘʨʳʥ ʭʘʥʰ ʙʦʣʦʥ ʟʵʩʠʡʥ װʥʠʡʥ ʭʦʦʨʦʥʜ 
ʭʘʤʘʘʨʣʳʥ ʪʘʣʘʘʨ ʩʫʜʘʣʛʘʘ ʭʠʡʩʵʥ ʙʘʡʜʘʛ.(Simpasa 
2011) 

░▪▄◄ ╪ ◊ ╫z ║ ░z▪▬◄ ▪ ╫zz
░▪▬◄ ◐z ░▪▄◄ ╔◄         (1) 

ʕʥʜ: et ʥʴ  t-ʨ ʞʠʣʠʡʥ ʙʦʜʠʪ ʚʘʣʶʪʳʥ 
ʭʘʥʰ,-óô pôôʥʴ ʟʵʩʠʡʥ װʥʠʡʛ ʘʚʩʘʥ ʙʦʣʥʦ 

▪▄◄  Ȣ Ȣ ╫z Ȣ
▪z▬◄ 

 ʥʵ ᴇʩᴇʭᴇʜװ ʥʜ ʥʴ ʟʘʭ ʟʵʵʣ ʜʵʵʨʭ ʟʵʩʠʡʥװʨ ʜת
ʜʦʪʦʦʜʳʥ ʚʘʣʶʪʳʥ ʭʘʥʰ ʩʫʣʘʨʜʘʛ ʙʘʡʥʘ.ɿʘʤʙʠ 
ʫʣʩʳʥ ʭʫʚʴʜ ʠʞʠʣ װʨ ʜװʥ ᴇʛʩᴇʥ ʙᴇʛᴇᴇʜ ʜɻ ʣʭʠʡʥ ʟʘʭ 
ʟʵʵʣ ʜʵʵʨʭ ʟʵʩʠʡʥ װʥʵ ᴇʩᴇʭᴇʜ ʜʦʪʦʦʜʳʥ ʚʘʣʶʪʳʥ 
ʭʘʥʰ ʩʫʣʘʨʜʘʛ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʢʦʤʧʘʥʠʫʜʳʥ ʭʫʚʴʜ 
ʟʵʩʠʡʥ װʥʠʡʥ ᴇʩᴇʣʪᴇᴇʩ ʦʣʩʦʥ ʦʨʣʦʛʦ ʪʫʭʘʡʥ ʫʣʩʳʥ 
ʤᴇʥʛᴇʥ ʪʵʤʜʵʛʪ ʨװװ ʰʠʣʞװװʣʵʭʵʜ ʠʣװװ ʠʭ ʦʨʣʦʛʦ 
ʦʣʦʭ ʙʦʣʦʤʞʪʦʡʛ ʭʘʨʫʫʣʥʘ.ʅᴇʛᴇᴇ ʪʘʣʘʘʨʘʘ 
ʵʢʩʧʦʨʪʳʛ ʜʵʤʞʠʭ ʵʝʨʵʛ ʪʘʣʪʘʡ ʙʘʡʥʘ. 

ɼʵʣʭʠʡʥ ʟʵʩʠʡʥ װʥʠʡʥ ʜʠʥʘʤʠʢ ʩʫʜʘʣʛʘʘ 

ɼɻ ʣʭʠʡʥ ʟʵʩʠʡʥ ʫʫʨʭʘʡʥ ʦʣʙʦʨʣʦʣʪ 2022-2031 ʦʥʜ 
ʞʠʣʜ ʜʫʥʜʞʘʘʨ 3.2 ʭʫʚʠʘʨ ʥʵʤʵʛʜʵʞ, ʟʵʩʠʡʥ װʥʠʡʥ 
ᴇʩᴇʣʪ, ʵʨʵʣʪʠʡʥ ʵʝʨʵʛ ʪᴇʣᴇʚʠʡʥ ʥᴇʣᴇᴇʛᴇᴇʨ ʞʠʣʠʡʥ 
 ʡʣʜʚʵʨʣʵʣ 2022 ʦʥʜ 21.9 ʩʘʷʘʩ 2031 ʦʥ ʛʵʭʵʜ 29.2װ
ʩʘʷ ʙʦʣʞ ᴇʩʥᴇ ʛʵʞ ʪʘʘʤʘʛʣʘʞ ʙʘʡʥʘ. 

ɻʨʘʬʠʢ:2.1.ɿʵʩʠʡʥ ʭʘʥʰʠʡʥ ʪᴇʣᴇʚ (ʘʤ.ʜʦʣʣʘʨ) 

ʟʵʩʠʡʥ װʥʵ 2022 ʦʥʳ  ʛʫʨʘʚʜʫʛʘʘʨ ʩʘʨʜ ʙװʭ ʮʘʛ 
 ʨʩʥʵʵʩ ʭʦʡʰ ʙʫʫʨʯ, ʭʘʤʛʠʡʥװʝʠʡʥ ʜʵʵʜ ʮʵʛʪʵʵ ʭװ
ʩװװʣʜ ʅʴʶ-ʁʦʨʢʠʡʥ ʙʠʨʞ ʜʵʵʨ ʪʦʥʥ ʥʴ 7230 
ʘʤ.ʜʦʣʣʘʨ ʙʦʣʩʥʦʦʨ  ʩװװʣʠʡʥ10 ʜʦʣʦʦ ʭʦʥʦʛʠʡʥ 
ʭʘʤʛʠʡʥ ʜʦʦʜ ʮʵʛʪ ʭװʨʵʵʜ ʙʘʡʛʘʘ. ʋʨʪ ʭʫʛʘʮʘʘʥʳ 
ʵʨʵʣʪʠʡʥ ʭʵʪ ᴇʥʜᴇʨ ʪᴇʣᴇʚᴇᴇʩ ʰʘʣʪʛʘʘʣʞ ʫʨʪ 
ʭʫʛʘʮʘʘʥʳ ʙװʪʮʠʡʥ ʘʣʜʘʛʜʘʣ ʛʘʨʯ ʙʘʡʛʘʘ ʪʫʣ 2023 
ʦʥʜ ʥʵʛ ʪʦʥʥ ʟʵʩʠʡʥ װʥʵ ʜʫʥʜʞʘʘʨ 8400 ʘʤ.ʜʦʣʣʘʨ, 
2031 ʦʥ ʛʵʭʵʜ 11500 ʘʤ.ʜʦʣʣʘʨ ʙʦʣʥʦ ʛʵʞ ñFitchò 
ʪʘʘʤʘʛʣʘʞ ʙʘʡʥʘ. 

ʍװʩʥʵʛʪ.2.1.ɼʵʣʭʠʡʥ ʟʵʩʠʡʥ ʭʵʨʵʛʣʵʵ, ʤʷʥ.ʪʥ 

 ʋʣʩ 2015 2016 2017 2018 2019 2020 

ɹʅʍɸʋ 11,353 11,642 11,782 12,183 12,560 13,185 

ɽʚʨʦʧ 3,338 3,357 3,391 3,465 3,528 3472.1 

ɸʅʋ 1,796 1,811 1,854 1,910 1,946 1923 

ʗʧʦʥ 997 973 991 1,001 1,011 1,026 

ɹʅʉʋ 705 759 776 805 822 835 

ʃʘʪʠʥ 

ʘʤʝʨʠʢ 
622 672 704 724 743 758 

ʕʥʵʪʭʵʛ 491 499 510 547 589 547 

ʊʘʡʚʘʥ 471 507 522 538 548 584 

ɹʫʩʘʜ 3,120 3,191 3,176 3,220 3,249 3228 

ʅʠʡʪ 22,893 23,411 23,706 24,393 24,996 25,557 

ʕʭ ϮϮʩʚʵʨ: ʕʜʠʡʥ ʟʘʩʛʠʡʥ ʪʘʥʜʘʣʪ ʩʫʜʘʣʛʘʘʥʳ ʥʵʛʞ (EIU) 
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ɿʵʩʠʡʥ ʭʵʨʵʛʣʵʵʛʵʵʨ ʪʵʨʛװװʣʵʛʯ ɹʅʍɸʋ ʜʵʜ 
ʙװʪʮʠʡʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʘ ʥʵʤʵʛʜװװʣʞ, װʣ 
ʭᴇʜʣᴇʭ ʭᴇʨᴇʥʛʠʡʥ ʩʘʣʙʘʨʘʘ ʜʵʤʞʠʭ ʘʨʛʘ ʭʵʤʞʵʵ 
ʘʚʩʥʘʘʨ ʟʵʩʠʡʥ ʵʨʵʣʪʠʡʥ ᴇʩᴇʣʪ ʵʥʵ ʦʥʜ ʛʫʨʚʘʥ ʭʫʚʴ 
ʜʘʚʘʭʘʘʨ ʙʘʡʥʘ. 

ɻʨʘʬʠʢ:2..2ʎʵʚʵʨʰװװʣʩʵʥ ʟʵʩʠʡʥ װʡʣʜʚʵʨʣʵʣ  

ʕʭʩʫʨʚʘʣʞ:https://knoema.com/prujshc/copper-price-forecast-
2021-2022-and-long-term-to-2035 

ɿʵʩʠʡʥ ʵʨʵʣʪʵʵʨʵʵ ʜʵʣʭʠʡʜ ʪʵʨʛװװʣʜʵʛ ʍʷʪʘʜ ʫʣʩʳʥ 
ʟʵʩʠʡʥ ʥʠʡʪ ʵʨʵʣʪʠʡʥ 50 ʭʫʚʠʡʛ ʙװʨʜװװʣʜʵʛ 
ʮʘʭʠʣʛʘʘʥ, ʵʨʯʠʤ ʭװʯʥʠʡ ʩʘʣʙʘʨʳʥ ʭᴇʨᴇʥʛᴇ 
ʦʨʫʫʣʘʣʪ ʵʥʵ ʦʥʜ 5 ʭʫʚʠʘʨ ʙʫʶʫ 2 ʪʵʨʙʫʤ 
ʘʤ.ʜʦʣʣʘʨʘʘʨ ᴇʩᴇʭᴇᴇʨ ʪᴇʣᴇʚʣᴇʛʜʩᴇʥ. ʍʘʨʠʥ 2019 
ʦʥʳ ɻʭʵʥ װʝʵʩ ᴇʥᴇᴇʛ ʭװʨʪʵʣ ʍʷʪʘʜʳʥ ʮʘʭʠʣʛʘʘʥ, 
ʵʨʯʠʤ ʭװʯʥʠʡ ʩʘʣʙʘʨʳʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ 2018 
ʦʥʳ ʤᴇʥ װʝʪʵʡ ʭʘʨʴʮʫʫʣʘʭʘʜ 19 ʭʫʚʠʘʨ ʙʫʫʨʩʘʥ 
 ʣʜʩʵʥ ʭʫʛʘʮʘʘʥʜ ʵʥʵװ ʣʵʣʪʪʵʡ ʙʘʡʛʘʘ ʫʯʠʨ ʦʥʳװװʟװ
ʩʘʣʙʘʨʪ ʠʭʵʵʭʵʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ʭʠʡʛʜʵʞ ʟʵʩʠʡʥ 
ʵʨʵʣʪ ᴇʩᴇʭᴇʜ ʥᴇʣᴇᴇʣᴇʭᴇᴇʨ ʭʘʨʘʛʜʘʘʜ ʙʘʛʘʘ ʶʤ. 
ʊװװʥʯʣʵʥ ɿʵʩʠʡʥ ʭʵʨʵʛʣʵʵ  ᴆʜʨᴇᴇʩ ᴇʜᴇʨʪ ᴇʩᴇʥ 
ʥʵʤʵʛʜʵʞ ʙʫʡʥ ʜʵʣʭʠʡʥ ʭװʥ ʘʤ, ʪװװʥʠʡ ʭʵʨʵʛʮʵʵʛ 
ʭʘʥʛʘʭ װʡʣʜʚʵʨʣʵʣ, װʡʣʯʠʣʛʵʵʥʠʡ װʥʜʩʵʥ 
ʭʵʨʵʛʮʵʵʥʜ ʟʵʩ ʙʘʛʪʘʞ ʙʘʡʛʘʘ ʫʯʠʨ ʜʵʣʭʠʡʥ ʵʨʵʣʪ 
ʭʵʨʵʛʮʵʵ ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘ ʙʠʣʵʵ. 

ɻʨʘʬʠʢ:2.3. ɼʵʣʭʠʡʥ ʟʘʭ ʟʵʵʣ ʜʵʵʨʭ ʟʵʩʠʡʥ  ʜʫʥʜʘʞ װʥʵ /ʘʤ.ʜʦʣʣ 

ɿʵʩʠʡʥ װʥʵ 10 ʤʷʥʛʘʥ ʘʤ.ʜʦʣʣʘʨ ʜʘʚʞ ᴇʩʩᴇʥʜ 
ʜʵʣʭʠʡʥ ʭʵʤʞʵʵʥʜ ʟʵʩʠʡʥ ʥᴇᴇʮ ʪװװʭʵʥ ʜʦʦʜ 
ʪװʚʰʠʥʜ ʦʯʩʦʥ ʥʴ ʛʦʣʣʦʥ ʥᴇʣᴇᴇʣʞʵʵ. ʐʠʥʞʵʵʯʠʜ 
ʜʵʣʭʠʡʥ ʭʵʤʞʵʵʥʜ ʮʵʚʵʨʰװװʣʩʵʥ ʟʵʩʠʡʥ ʭʦʤʩʜʦʣ 
ᴇʤʥᴇ ʥʴ 374 ʤʷʥʛʘʥ ʪʦʥʥ ʙʦʣʥʦ ʛʵʞ ʪʦʦʮʦʦʣʞ 
ʙʘʡʩʘʥ ʙʦʣ 2022 ʦʥʜ ʭʦʸʨ ʜʘʭʠʥ ʥʵʤʵʛʜʵʥʵ ʛʵʞ װʟʵʞ 
ʙʘʩʘʥ ʙʘ ʦʜʦʦʛʦʦʨ ᴇʥʛᴇʨʩᴇʥ 2022 ʦʥʳ  ʜᴇʨᴇʚ ʙʦʣʦʥ 
ʪʘʚʘʥ ʩʘʨʳʥ ʙʘʡʜʣʘʘʨ ʟʵʩʠʡʥ װʥʵ ᴇʤʥᴇ ʥɹ ʭװʨʯ 
ʙʘʡʛʘʘʛװʡ ʜʵʵʜ ʮʵʛʪʵʵ ʭװʨʩʵʥ ʙʠʣʵʵ ʛʵʚʯ ʩװװʣʠʡʥ 
ʩʘʨʳʥ ʙʘʡʜʣʘʘʨ ʟʵʩʠʡʥ װʥʵ ʦʛʮʦʤ ʙʫʫʨʞ ʜʦʦʜ 
ʮʵʛʪʵʵ ʭװʨʪʵʣ ʙʫʫʨʩʘʥ. ʄᴇʥ ʜʵʣʭʠʡʥ ʭʵʤʞʵʵʥʜ 
ᴇʥʛᴇʨʩᴇʥ 2021 ʦʥʜ ʮʵʚʵʨʰװװʣʩʵʥ ʟʵʩʠʡʥ ʭʦʤʩʜʦʣ 
475 ʤʷʥʛʘʥ ʪʦʥʥ ʙʦʣʞ, 9000 ʪʦʥʥʦʦʨ ʙʫʫʨʯʵʵ. 
ᴆʥʛᴇʨʩᴇʥ ʦʥʳ ʩװװʣʠʡʥ ʩʘʨʜ ʟʵʩʠʡʥ ʛʘʨʮ 2.11 ʩʘʷ 
ʪʦʥʥʜ ʭװʨʯ, ʭʵʨʵʛʣʵʵ ʥʴ 2.2 ʩʘʷ ʪʦʥʥ ʙʘʡʚ. 2021 ʦʥʳ 
ʪʫʨʰʠʜ ʟʵʩʠʡʥ ʛʘʨʮ 2.3 ʦʨʯʠʤ ʭʫʚʠʘʨ ᴇʩʞɻ ʵ. ʋʯʠʨ 
ʥɹ  ʎʘʨ ʪʘʭʣʳʥ ʥᴇʣᴇᴇʛᴇᴇʨ ʟʵʩʠʡʥ ʫʫʨʭʘʡʥʫʫʜʳʥ 

 ʡʣ ʘʞʠʣʣʘʛʘʘ ʩʘʘʪʩʘʥʪʘʡ ʭʦʣʙʦʦʪʦʡʛʦʦʨ ʛʘʨʮ ʥʴװ
2020 ʦʥʳ װʝʵʩ ʵʨʩ ʙʫʫʨʩʘʥ װʟװװʣʵʣʪʵʡ. 

ɻʨʘʬʠʢ:2.4. ʃʦʥʜʦʥʳ ʤʝʪʘʣʳʥ ʙʠʨʞ ʜʵʭ ʭʘʥʰ  /ʘʤ.ʜʦʣʣ\ʪʥ  

ɹʠʨʞ ʛʵʜʵʛ  ʙʘʨʘʘ, ʚʘʣʶʪ, װʥʵʪ ʮʘʘʩ, ʜʝʨʠʚʘʪʠʚ 
ʙʦʣʦʥ ʙʫʩʘʜ ʟʘʭ ʟʵʵʣʠʡʥ ʭʵʨʵʛʩʣװװʜʠʡʥ ʘʨʠʣʞʘʘʛ 
ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʜʘʛ ʛʘʟʘʨ ʶʤ. ʊװװʥʯʣʵʥ  ʦʡʨʳʥ 
ʞʠʣװװʜʵʜ ʟʵʩʠʡʥ װʥʵ ʠʭʵʵʨ ʭʵʣʙʵʣʟʵʞ ʙʘʡʛʘʘ 
ʙᴇʛᴇᴇʜ ʟʵʩʠʡʥ ʵʨʵʣʪʠʡʥ ʭʵʪ ʘʯʘʘʣʘʣʪʘʡ װʝ ʵʭʵʣʞ 
ʙʫʡʛ ʯ ʭʦʸʨ ʙʘʡʛʫʫʣʣʘʛʳʥ 
ʰʠʥʞʵʵʯʠʜ  ʘʥʭʘʘʨʫʫʣʩʘʥ ʙʘʡʜʘʛ. ʉװװʣʠʡʥ ʥʵʛ 
ʞʠʣ ʟʵʩʠʡʥ װʥʵ ʙʘʨʘʛ 80%-ʠʘʨ ᴇʩʩᴇʥ ʭʵʜʠʡ ʯ 
ʠʨʵʵʜװʡʜ ʥʵʤʵʛʜʵʭ ʵʨʵʣʪʵʜ ᴇʥᴇᴇʛʠʡʥ ʟʘʭ ʟʵʵʣ ʙʵʣʵʥ 
ʙʫʩ. ɿᴇʚʭᴇʥ ʟʵʩ ʛʵʣʪʛװʡ ʛʦʣ ʪװװʭʠʡ ʵʜװװʜʠʡʥ ʭʘʥʰ 
ᴇʩᴇʣʪᴇᴇ ʭʘʜʛʘʣʩʘʥ ʵʥʵ װʝʜ ʯ ʦʣʙʦʨʣʦʭ ʩʘʣʙʘʨ 
ʠʜʵʚʭʞʠʭ ʜʦʨʚʠʪʦʡ ʰʠʥʞ ʪʵʤʜʵʛ ʘʞʠʛʣʘʛʜʘʭʛװʡ 
ʙʘʡʛʘʘʛ ʙʘʥʢʥʳ ʩʪʨʘʪʝʛʠʯ ʅʠʢʦʣʘʩ ʉʥʦʫʜʦʥ 
ᴇʛװװʣʩʵʥ ʶʤ. ɿʵʩʠʡʥ ʟʘʭ ʟʵʵʣʜ ʦʜʦʦ ʯ ʥʠʡʣװװʣʵʣʪ 
ʵʨʵʣʪʵʵʩʵʵ ʭʦʤʩ ʪʫʣ ʭʘʥʰ ᴇʥʜʨᴇᴇ ʘʚʯʵʵ. ʊʠʡʤʜʵʵ 
ʠʨʵʭ ʜᴇʨʚᴇʥ ʞʠʣʜ ʟʵʩʠʡʥ װʥʵ 60%-ʠʘʨ ʥʵʤʵʛʜʵʞ 15 
ʤʷʥʛʘʥ ʘʤ.ʜʦʣʣʘʨ ʭװʨʵʭ ʪʘʘʤʛʠʡʛ ʪʵʨʵʵʨ ʜʵʚʰװװʣʞ 
ʙʘʡʥʘ. ʍʵʨʵʚ ʟʵʩʠʡʥ ʭʘʥʰ 9000 ʘʤ.ʜʦʣʣʘʨʪ 
ʭʵʣʙʵʣʟʵʭ ʘʚʘʘʩ ʭʦʸʨ ʞʠʣʠʡʥ ʜʘʨʘʘʛʘʘʩ ʟʘʭ ʟʵʵʣʜ 
ʫʨʪ ʙʦʣʦʥ ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʥʜ ʭʦʤʩʜʦʣ ʙʠʡ ʙʦʣʦʭ 
ʤʘʛʘʜʣʘʣʪʘʡ ʙʘʡʛʘʘ ʶʤ. 

ɹʦʛʠʥʦ ʭʫʛʘʮʘʘʥʜ ʭʦʤʩʜʦʣʳʛ ʙʠʡ ʙʦʣʛʦʭ ʭװʯʠʥ 
ʟװʡʣʩ: 

¶ ɿʵʩʠʡʥ ʘʛʫʫʣʘʤʞʠʡʥ ʙʫʫʨʘʣʪ 

¶ ʊʘʪʚʘʨ ʙʦʣʦʥ ʫʣʩ ʪᴇʨʠʡʥ ʨʝʬʦʨʤ ʟʵʩʠʡʥ 
 ʡʣʜʚʵʨʣʵʣʠʡʥ ʰʠʡʜʚʵʨ ʜʵʭ ʥᴇʣᴇᴇʣᴇʣװ

 ʨװʡʣʜʚʵʨʣʵʣʠʡʥ ʪװ ʥʵʵʩ ʭʘʤʘʘʨʩʘʥת ¶
ʟʦʛʩʦʣʪ ʙʦʣʦʥ ʛʵʥʪʠʡʥ ᴇʩᴇʣʪ 
 ʜʠʡʥ ᴇʨʛᴇʞʠʣʪ ʟʦʛʩʦʥʛʠ ʙʘʡʭװװʡʣʜʚʵʨװ

ʋʨʪ ʭʫʛʘʮʘʘʥʜ ʭʦʤʩʜʦʣʳʛ ʙʠʡ ʙʦʣʛʦʭ ʭװʯʠʥ ʟװʡʣʩ: 

¶ ɿʵʩʠʡʥ ʘʛʫʫʣʘʤʞ ʙʫʫʨʩʘʘʨ ʙʘʡʛʘʘ /2017 -
0,65%,2025-0.53%/ 

 ʯ ʙʦʣʦʥװʜ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװװʡʣʜʚʵʨת ¶
ʫʩʥʳ ʘʩʫʫʜʘʣʪʘʡ ʪʫʣʛʘʨʘʭ ʙʘʡʜʘʣ 
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 ,ʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʙʦʣʦʥ ʢʘʧʠʪʘʣ ʟʘʨʜʘʣת ¶
ʠʥʬʣʷʮʠ ʟʵʨʵʛ ʥʴ ʠʨʵʵʜװʡʥ ʭᴇʨᴇʥʛᴇ 
ʦʨʫʫʣʘʣʪʳʥ ʰʠʡʜʚʵʨʪ ʥᴇʣᴇᴇʣᴇʭ  

ɻʨʘʬʠʢ:2.5.ʜʵʣʭʠʡʥ ʟʵʩʠʡʥ ʭʵʨʵʛʣʵʵ ʪװװʭʵʥ ʙʘ ʪᴇʩᴇᴇʣᴇʣ 

(ʤʷʥ/ʪʥ) 

ʕʭ ʩʫʨʚʘʣʞ:International copper study group 

ɿʵʩʠʡʥ ʰʠʥʵ ʵʨʠʥ װʝ ʵʭʵʣʞ ʙʫʡʪʘʡ ʭʦʣʙʦʦʪʦʡʛʦʦʨ 
ʮʘʘʰʠʜ ʟʵʩʠʡʥ ʵʨʵʣʪ ʥʴ ʵʨʵʣʪʵʵ ʜʘʛʘʘʜ װʥʵ 
ʥʵʤʵʛʜʵʭ ʥʴ ʭװʣʵʵʣʪʪʵʡ ʙʘʡʛʘʘ ʶʤ. ɿʵʩ ʥʴ ʫʫʨ 
ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪʪʵʡ ʪʵʤʮʵʭ ʪʝʭʥʦʣʦʛʠʡʥ 
 ʨʵʛʪʵʡ ñʥʦʛʦʦʥòװװ ʡʣʜʚʵʨʣʵʣʜ ʘʤʠʥ ʯʫʭʘʣװ
ʤʝʪʘʣʣʜ ʪʦʦʮʦʛʜʦʞ ʙʘʡʥʘ. 

ɼʵʣʭʠʡʥ ʟʵʩʠʡʥ ʥᴇᴇʮ ʙʦʣʦʥ ʵʨʵʣʪ ʥʠʡʣװװʣʵʣʪ 

ɼʵʣʭʠʡʥ ʟʵʩʠʡʥ ʥᴇᴇʮ ʙʘ ʫʨʪ ʭʫʛʘʮʘʘʥʜ ʘʰʠʛʣʘʭ 
ʙʦʣʦʤʞ: ɸʅʋ-ʳʥ ʛʝʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʟʵʩʠʡʥ 
ʦʜʦʦʛʠʡʥ ʥᴇᴇʮ 830 ʩʘʷ ʪʦʥʥ ʙʘʡʛʘʘ ʙʦʣʦʚʯ ʙװʨʵʥ 
ʩʫʜʣʘʘʛװʡ ʥᴇᴇʮ ʦʡʨʦʣʮʦʦʛʦʦʨ 2100-3500 ʩʘʷ ʪʦʥʥ 
ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʩʦʥ. 

ɼʵʣʭʠʡʜ ʭʵʨʵʛʞʠʞ ʙʫʡ ʪʦʤʦʦʭʦʥ ʪᴇʩʣװװʜʵʵʩ 
ʜʫʨʜʚʘʣ, ñRio Tintoò ʢʦʤʧʘʥʠ ʄʦʥʛʦʣʜ 
ñʆʶʫʪʦʣʛʦʡò-ʥ ʟʵʩ, ʘʣʪʥʳ ʛװʥʠʡʥ ʫʫʨʭʘʡ 
ʭᴇʛʞװװʣʞ ʙʫʡ ʙʦʣ ñSolGoldò ʢʦʤʧʘʥʠ ʕʢʚʘʜʦʨ 
ʫʣʩʘʜ ñAlpalaò ʟʵʩ, ʘʣʪʥʳ ʪᴇʩᴇʣ ʭʵʨʵʛʞװװʣʞ ʙʘʡʥʘ. 

ñMetals Acquisitionò ʪʫʩʛʘʡ ʟʦʨʠʫʣʘʣʪʳʥ ʢʦʤʧʘʥʠ 
ñGlencoreò ʢʦʤʧʘʥʠʡʥ ɸʚʩʪʨʘʣʠ ʜʘʭʴ ñCSAò 
ʟʵʩʠʡʥ ʫʫʨʭʘʡʛ 1.1 ʪʵʨʙʫʤ ʘʤ.ʜʦʣʣʘʨʘʘʨ ʭʫʜʘʣʜʘʥ 
ʘʚʘʭʘʘʨ ʙʦʣʩʦʥ. ñCSAò ʫʫʨʭʘʡ ʥʴ ʟʵʩʠʡʥ 
ʘʛʫʫʣʛʘʘʨʘʘ ɸʚʩʪʨʘʣʠʜ ʜʵʵʛװװʨʪ ʦʨʜʦʛ ʉװװʣʠʡʥ 
ʞʠʣװװʜʵʜ ʟʵʩʠʡʥ װʥʵ ᴇʥʜᴇʨ ʙʘʡʩʘʥʪʘʡ 

ʭʦʣʙʦʦʪʦʡʛʦʦʨ ʟʵʩʠʡʥ ʥᴇᴇʮ ʠʭʪʵʡ ʫʣʩ ʦʨʥʫʫʜ 
ʟʵʩʠʡʥ װʥʠʡʥ ʮʠʢʣʠʡʥ ʵʥʵ ʫʜʘʘʛʠʡʥ ᴇʩᴇʣʪᴇᴇʩ ʦʣʦʭ 
ʘʰʛʘʘ ʥʵʤʵʛʜװװʣʵʭ ʟʦʨʠʣʛʦʦʨ 2011 ʦʥ ʭװʨʪʵʣʭ 
ʭʫʛʘʮʘʘʥʜ 20 ʛʘʨʫʡ ʰʠʥʵ ʪᴇʩᴇʣ ʭʵʨʵʛʞװװʣʞ, װʡʣ 
ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʫʡ 30-ʘʘʜ ʫʫʨʭʘʡʥ ʭװʯʠʥ 
ʯʘʜʣʳʛ ʥʵʤʵʭʵʵʨ ᴇʨʛᴇʪʛᴇʣʠʡʥ ʘʞʣʘʘ ʵʭʣʵʵʜ ʫʜʘʞ 
ʙʘʡʛʘʘ ʶʤ. װתʥʠʡ װʨ ʜװʥʜ װʥʠʡʥ ᴇʩᴇʣʪʠʡʥ ʤᴇʯʣᴇʛ 
ʘʘʞʠʤ ᴇᴇʨʯʣᴇʛʜᴇʞ ʟʵʩʠʡʥ װʥʵ ʙʫʫʨʘʭ ʥʴ ʪʦʜʦʨʭʦʡ 

ʘʩʫʫʜʘʣ ʶʤ.

ʍװʩʥʵʛʪ:2.2. ɼʵʣʭʠʡʥ ʟʵʩʠʡʥ ʥᴇᴇʮʠʡʥ ʪʦʤʦʦʭʦʥ ʪᴇʩʣʠʡʥ ʢʦʤʧʘʥʠʫʜ 

ˉ ʫʣʩ ʪᴇʩʣʠʡʥ ʥʵʨ ʂʦʤʧʘʥʠ ʟʵʩʠʡʥ ʥᴇᴇʮ(ʪʦʥʥ) 

1 ʂʦʥʛʦ ɹʅʋ Kamoa-Kakula Ivanhoe mines Zijing mining 37,927,792 

2 ɸʅʋ Pebble ñNorthern Dynasty Minerals 26,047,959 

3 ʆʍʋ ʋʜʦʢʘʥ ʋʜʦʢʘʥʳ ʟʵʩ 18,469,997 

4 ʇʘʢʠʩʪʘʥ Reko Diq Antofagastaò ʙʦʣʦʥ ñBarrick Gold 14,240,216 

5 ʌʠʣʠʧʧʠʥ Tampakan Sagittarius 12,566,992 

6 ɸʅʋ Resolution Rio tinto BHP 10,176,000 

7 ʕʢʚʘʜʦʨ Cascabel Sol gold Cornerstone capital 9,837,581 

8 ʘʨʛʝʥʪʠʥ Taca  Taca first quantum 9,478,002 

9 
ʇʘʧʫʘ ʰʠʥʵ 

ʛʚʠʥʝʡ 
Frieda river Guangdong rising pala 9,425,532 

10 ɸʨʛʝʥʪʠʥ El pachon Glencore 8,742,385 

ɼʵʣʭʠʡʥ ʟʵʩʠʡʥ ʩʘʣʙʘʨʳʥ ʵʨʵʣʪ, ʥʠʡʣװװʣʵʣʪʵʜ 
ʏʠʣʠ ʋʣʩ ʙʦʣʦʥ ɹʅʍɸʋ ʛʦʣʣʦʭ ʥᴇʣᴇᴇ װʟװװʣʞ 
ʙʘʡʥʘ. ʊʫʭʘʡʣʙʘʣ ʏʠʣʠ ʋʣʩ ʟʵʩʠʡʥ ʥᴇᴇʮ ʙʦʣʦʥ 
ʦʣʙʦʨʣʦʣʪʦʦʨ ʪʵʨʛװװʣʞ,  ʫʣʩ ʦʨʥʫʫʜʳʥ ʵʜʠʡʥ ʟʘʩʘʛ 
ʫʥʘʣʪʘʜ ʦʨʚʦʣ ʟʵʩʠʡʥ װʥʵ ʪʦʥʥ ʥʴ $6000 ʙʦʣʞ 
ʙʫʫʨʥʘ. ʆʜʦʦʛʠʡʥ ʙʘʡʜʣʘʘʨ  ʅʴʶ-ʁʦʨʢʠʡʥ Comex 
ʟʘʭ ʟʵʵʣ ʜʵʵʨ ʘʨʚʘʥ ʭʦʸʨʜʫʛʘʘʨ ʩʘʨʜ ʥʠʡʣװװʣʵʭ 
ʟʵʩʠʡʥ װʥʵ 0.05 ʭʫʚʠʘʨ  ʙʫʫʨʯ, ʪʦʥʥ ʥʴ 7524 
ʘʤ.ʜʦʣʣʘʨʪ ʭװʨʩʵʥ ʙʘʡʥʘ. ʐʘʥʭʘʡʥ ʬʴʶʯʝʨʩ ʙʠʨʞ 
ʜʵʵʨ ʘʨʚʘʥ ʥʵʛʜװʛʵʵʨ ʩʘʨʜ ʭʘʤʛʠʡʥ ʠʭ 
ʘʨʠʣʞʘʘʣʘʛʜʩʘʥ ʟʵʩʠʡʥ ʛʵʨʵʵ ʥʵʛ ʪʦʥʥ ʥʴ 63280 
ʶʘʥʴ ʙʫʶʫ 8797 ʘʤ.ʜʦʣʣʘʨ ʙʦʣʞʵʵ. ɼʵʣʭʠʡʥ ʟʵʩʠʡʥ 
 ʣʜʵʛ ʏʠʣʠ ʫʣʩʳʥ ʥʠʡʪ ʟʵʩʠʡʥװװʡʣʜʚʵʨʣʵʣʵʵʨ ʪʵʨʛװ
 ʡʣʜʚʵʨʣʵʣ ʥʘʡʤʜʫʛʘʘʨ ʩʘʨʜ 10.2 ʭʫʚʠʘʨ ʙʫʫʨʯ, 415װ
ʤʷʥʛʘʥ ʪʦʥʥ ʙʦʣʞʵʵ. ɻʵʩʵʥ ʭʵʜʠʡ ʯ ʍʷʪʘʜ ʜʘʭʴ 

ʵʨʵʣʪʠʡʥ ʪʘʣʘʘʨʭ ʪʦʜʦʨʭʦʡʛװʡ ʙʘʡʜʘʣ ʭʵʚʵʵʨ 
ʙʘʡʥʘ.  ʍʷʪʘʜʳʥ ʂʦʚʠʜ-19-ʳʥ ʦʜʦʦʛʠʡʥ ʙʦʜʣʦʛʦʜ 
ʦʡʨʳʥ ʭʫʛʘʮʘʘʥʜ ʪᴇʜʠʡʣᴇʥ  ᴇᴇʨʯʣᴇʣʪ ʦʨʦʭʛװʡ ʛʵʞ 
UBS ʍᴇʨᴇʥʛᴇ, ʦʨʫʫʣʘʣʪʳʥ ʙʘʥʢ ʩʫʜʘʣʛʘʘʥʳ 
ʪʵʤʜʵʛʣʵʣʜʵʵ ʜʫʨʜʘʘʜ 2023 ʦʥʳ ʛʫʨʘʚʜʫʛʘʘʨ ʩʘʨʜ 
ʙʦʣʦʭ ɹװʭ ʍʷʪʘʜʳʥ ɸʨʜʳʥ ʊᴇʣᴇᴇʣᴇʛʯʜʠʡʥ ʀʭ 
ʍʫʨʣʳʥ ʜʘʨʘʘ ʭʷʟʛʘʘʨʣʘʣʪʳʛ ʤʵʜʵʛʜʵʭװʡʮ 
ʭᴇʥʛᴇʚʯʣᴇʭ ʤʘʛʘʜʣʘʣʪʘʡ. 
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ʍװʩʥʵʛʪ.2.3.ɼʵʣʭʠʡʥ ʟʵʩʠʡʥ ʥʠʡʣװװʣʵʣʪ, ʤʷʥ.ʪʥ 

ʋʣʩ 2015 2016 2017 2018 2019 

ɹʅʍɸʋ 7,964 8,436 8,900 9,434 9,831 

ɽʚʨʦʧ 2,744 2,681 2,700 2,727 2,740 

ʏʠʣʠ 2,688 2,613 2,456 2,436 2,460 

ʗʧʦʥ 1,483 2,613 1,530 1,537 1,565 

ɸʅʋ 1,141 2,613 1,075 1,075 1,085 

ʆʍʋ 876 876 874 874 874 

ɹʫʩʘʜ 6,134 5,927 6,046 6,094 6,234 

ʥʠʡʪ 23,030 25,759 23,581 24,177 23,224 

ʕʭ ϮϮʩʚʵʨ: ʕʜʠʡʥ ʟʘʩʛʠʡʥ ʪʘʥʜʘʣʪ ʩʫʜʘʣʛʘʘʥʳ ʥʵʛʞ (EIU) 

ʉװװʣʠʡʥ װʝʜ ɸʅʋ-ʳʥ ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘʛʘʘʨ 
ʜʵʣʭʠʡʥ ʟʵʩʠʡʥ ʪʦʛʪʦʦʛʜʩʦʥ ʥᴇᴇʮ 830 ʩʘʷ ʪʦʥʥ 
ʙᴇʛᴇᴇʜ װװʥʵʵʩ ʥʘʨʠʡʥ ʩʫʜʣʘʛʜʩʘʥ ʥᴇᴇʮ ʥʴ 380ʩʘʷ 
ʪʦʥʥ ʪʦʛʪʦʦʛʜʩʦʥ. ɼʵʣʭʠʡʥ ʭᴇʨʩᴇʥʜ ʥʠʡʪʜʵʵ 3 
ʪʵʨʙʫʤ ʪʦʥʥ ʟʵʩʠʡʥ ʥᴇᴇʮ ʙʠʡ ʛʵʞ ʪʘʘʤʘʛʣʘʜʘʛ ʙʘ 
ʜʘʣʘʡʥ ʛװʥʜ 700ʩʘʷ ʪʦʥʥ ʥᴇᴇʮ ʙʠʡ ʛʵʞ ʩʫʜʣʘʘʯʠʜ 
 ʟʵʞ ʙʘʡʥʘ.ʄʘʥʘʡ ʫʣʩʳʥ ʟʵʩʠʡʥ ʥᴇᴇʮ ʜʵʣʭʠʡʜװ
ʜʵʵʛװװʨ ʙʘʡʨʘʥʜ ʦʨʞ ʙʘʡʛʘʘʯ ʠʨʵʵʜװʡʜ ʵʥʵ ʪᴇʨʣʠʡʥ 
ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʵʨʵʣ ʭʘʡʛʫʫʣʳʥ ʘʞʣʳʛ ʩʘʡʥ 
ʭʠʡʚʵʣ ʥᴇᴇʮ ʥʵʤʵʛʜʵʭ ʪᴇʣᴇʚʪʡɻ ʙʘʡʥʘ. 

ʍװʩʥʵʛʪ.2.4. ʎʵʚʵʨʰװװʣʩʵʥ ʟʵʩʠʡʥ ʵʨʵʣʪ, ʥʠʡʣװװʣʵʣʪ, 
ʤʷʥ.ʪʥ 

 2015 2016 2017 2018 2019 

ʡʣʜʚʵʨʣת

ʵʣ 
23,030 23,307 23,580 24,178 24,790 

ʍʵʨʵʛʣʵʵ 22,893 23,412 23,706 24,394 24,996 

ɹʘʣʘʥʩ 137 (105 (126 (216) (206) 

ʕʭ ϮϮʩʚʵʨ: ʕʜʠʡʥ ʟʘʩʛʠʡʥ ʪʘʥʜʘʣʪ ʩʫʜʘʣʛʘʘʥʳ ʥʵʛʞ (EIU) 

2022 ʦʥʳ ʅʠʡʣװװʣʵʣʪ ʥʵʤʵʛʜʵʞ, ʵʨʵʣʪ ʙʘʛʘʩʩʘʘʨ 
ʠʨʵʭ ʦʥʜ ʟʵʩʠʡʥ װʥʵ ʙʫʫʨʘʭ ʪᴇʣᴇʚʪʵʡ ʙʘʡʥʘ. ʍʷʪʘʜ 
ʜʘʭʴ ʵʨʵʣʪʠʡʥ ᴇʩᴇʣʪ ʫʜʘʘʰʠʨʯ, ʇʝʨʫ ʜʘʭʴ ɸʥʛʣʦ-
ɸʤʝʨʠʢʠʡʥ ñQuellavecoò ʫʫʨʭʘʡʥ ʥʠʡʣװװʣʵʣʪ 
ʥʵʤʵʛʜʵʞ ʤʘʛʘʜʛװʡʥ ʫʣʤʘʘʩ ʠʨʵʭ ʦʥʜ װʥʵ 
ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʭ ʭʘʥʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. 

"ɿʵʩʠʡʥ ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʭʵʪʠʡʥ ʪᴇʣᴇʚ ᴇʩᴇʭ 
ʭʘʥʜʣʘʛʘʪʘʡ ʭʵʚʵʵʨ ʙʘʡʛʘʘ ʯ 2021 ʦʥʪʦʡ 
ʭʘʨʴʮʫʫʣʘʭʘʜ ʠʨʵʭ ʞʠʣ ʟʦʛʩʦʥʛʠ ʙʘʡʜʘʣʜ ʦʨʦʭ 
ʪᴇʣᴇʚʪʵʡ ʙʘʡʥʘ" ʛʵʞ ñRefinitivò-ʠʡʥ װʥʜʩʵʥ 
ʤʝʪʘʣʣʳʥ ʘʭʣʘʭ ʰʠʥʞʵʵʯ ʂʘʨʝʥ ʅʦʨʪʦʥ 
ʭʵʣʞʵʵ.ʋʫʨʭʘʡʥ ʥʠʡʣװװʣʵʣʪ ʠʨʵʭ ʦʥʜ 3.9 ʭʫʚʠʘʨ 
ʥʵʤʵʛʜʵʞ, 22 ʩʘʷ ʛʘʨʫʡ ʪʦʥʥʜ ʭװʨʵʭ ʪᴇʣᴇʚʪʵʡ ʙʘʡʥʘ 
ʛʵʞ ʆʣʦʥ ʫʣʩʳʥ ʟʵʩʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʛʨʫʧʧ 
ʤʵʜʵʛʜʵʚ.ñBank of Americaò ʠʨʵʭ ʦʥʜ ʵʨʵʣʪ 
ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʭ, 2023 ʦʥʜ ʦʣʙʦʨʣʦʣʪʦʦʩ װװʜʩʵʥ 
ʘʰʛʘʘ ᴇʛᴇʭ ʪᴇʣᴇʚʪʵʡ ʙʘʡʥʘ ʛʵʞ װʟʣʵʵ. ʀʨʵʭ ʦʥʜ װʥʵ  
ʥʴ ʜʫʥʜʞʘʘʨ 9813 ʘʤ.ʜʦʣʣʘʨ, 2023 ʦʥʜ ʥʵʛ ʪʦʥʥ ʥʴ 
8375 ʘʤ.ʜʦʣʣʘʨ ʙʦʣʥʦ ʛʵʞ ʪʘʘʤʘʛʣʘʞ ʙʘʡʥʘ. 

 

 

ʍװʩʥʵʛʪ:2.5. ɼʵʣʭʠʡʜ ʪʵʨʛװװʣʵʛʯ ʟʵʩ ʦʣʙʦʨʣʦʛʯ ʫʣʩ 
ʦʨʥʫʫʜ ʙʦʣʦʥ װʡʣʜʚʵʨʣʵʩʵʥ ʟʵʩʠʡʥ ʪʦʦ 
ʭʵʤʞʵʵ:(2018,2019 ʦʥ ʞʠʰʵʵʥ ʜʵʵʨ) 

ˉ ʋʣʩ ʦʨʦʥ 

2018ʦʥ 2019ʦʥ 

ʟᴇʨᴇᴇ % (ʤʷʥʛʘʥ

,ʪʥ) 

(ʤʷʥʛʘʥ

,ʪʥ) 

1 ʏʠʣʠ 5,330 5,800 8.82 

2 ʇʝʨʫ 2,450 2,400 -2.04 

3 ʍʷʪʘʜ 1,860 1,600 -13.98 

4 ɸʅʋ 1,270 1,200 -5.51 

5 ʂʦʥʛʦ 1,092 1,200 9.89 

6 ɸʚʩʪʨʘʣʠ 920 950 3.26 

7 ɿʘʤʙʠʷ 755 870 15.23 

8 ʀʥʜʦʥʝʟ 622 780 25.40 

9 ʄʝʢʩʠʢ 755 760 0.66 

10 ʆʨʦʩ 705 710 0.71 

  
ɹװʭ 

ʜʵʣʭʠʡ 
15,759 16,270 3.24 

ɿʵʩʠʡʥ װʥʵ ʵʥʵ ʦʥʳ  ʘʨʚʘʥ ʩʘʨʜ ʪʥ ʥʴ 7600$-ʦʦʨ 
ʘʨʠʣʞʘʘʣʘʛʜʘʞ ʙʘʡʛʘʘ ʥʴ 6-ʜʫʛʘʘʨ ʩʘʨʳʥ ʵʭʵʥ 
 ʝʠʡʥ ʭʘʥʰ 9.600$-ʦʦʩ 20.5% ʫʥʘʘʜ ʙʘʡʛʘʘ ʙʠʣʵʵװ

 

ɻʨʘʬʠʢ:2.7.ɿʵʩʠʡʥ װʥʵ ʛ(1ʪʥ ʟʵʩʠʡʥ װʥʵ) 

ʃʦʥʜʦʥʳ ʄʝʪʘʣʣʳʥ ʙʠʨʞʠʜ ʛʦʣʣʦʭ ʩʫʫʨʴ 
ʤʝʪʘʣʣʫʫʜʳʥ װʥʵ ʫʥʘʘʜ ʙʘʡʥʘ. ɿʵʩʠʡʥ װʥʵ 0.8 
ʭʫʚʠʘʨ ʙʫʫʨʯ, ʪʦʥʥ ʥʴ 9414 ʘʤ.ʜʦʣʣʘʨ 
ʙʦʣʣʦʦ..ʍʘʨʠʥ ʟʵʩʠʡʥ װʥʠʡʥ ʫʥʘʣʪ ʥʴ ʭʷʪʘʜʳʥ װʣ 
ʭᴇʜʣᴇʭ ʩʘʣʙʘʨʳʥ ʭʷʤʨʘʣ ʪװװʭʠʡʥ ʵʜʠʡʥ ʵʨʵʣʪʠʡʛ 
ʙʫʫʨʫʫʣʞ, ʟʵʩʠʡʥ ʦʣʙʦʨʣʦʣʪʦʦʨ ʪʵʨʛװװʣʵʛʯ ʏʠʣʠ, 
ʇʝʨʫʛʠʡʥ ʥʠʡʣװװʣʵʣʪ ʥʵʤʵʛʜʵʭ ʪᴇʣᴇʚʪʵʡ ʙʘʡʛʘʘ 
ʟʵʨʵʛ ʥʴ ʟʵʩʠʡʥ ʭʘʥʰʠʜ ʩᴇʨʛᴇᴇʨ ʥᴇʣᴇᴇʣᴇʭ 
ʤʘʛʘʜʣʘʣʪʘʡ ʙʘʡʥʘ. װתʥʠʡʛ ʭʘʨʛʘʣʟʘʥ ʠʨʵʭ ʦʥʳ 
ʪᴇʩʚʠʡʥ ʪᴇʩᴇʣʜ  ʟʵʩʠʡʥ ʭʘʥʰʠʡʛ ʜʫʥʜʞʘʘʨ $8,400 
ʙʘʡʭʘʘʨ ʪʫʩʛʘʩʘʥ ʙᴇʛᴇᴇʜ ʵʢʩʧʦʨʪʳʥ ʭʵʤʞʵʵʛ ʮʘʨ 
ʪʘʭʣʳʥ ᴇʤʥᴇʭ װʝʪʵʡ ʘʜʠʣ ʙʫʶʫ 1.4 ʩʘʷ ʪʥ 
ʙʘʡʭʘʘʨ ʪᴇʣᴇʚʣᴇᴇʜ ʙʘʛʘʘ ʶʤ. 

ʄʦʥʛʦʣ ʫʣʩʳʥ ʟʵʩ װʡʣʜʚʵʨʣʵʣ, ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʘʣ 
ʮʘʘʰʜʳʥ ʭʘʥʜʣʘʛʘ 

ɼʵʣʭʠʡʥ ʟʘʭ ʟʵʵʣʜ ʘʣʠʚʘʘ ʫʣʩ ʦʨʦʥ ᴇᴇʨʠʡʥ 
ʦʨʦʣʮʦʦʛ ʥʵʤʵʛʜװװʣʵʭ ʰʘʘʨʜʣʘʛʘ ʟʘʡʣʰʛװʡ ʙʠʡ 
ʙʦʣʦʦʜ ʙʘʡʛʘʘ ᴇʥᴇᴇ ʮʘʛʪ ʤʦʥʛʦʣ ʫʣʩʳʥ ʭʘʤʛʠʡʥ 
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ʟʵʩʠʡʥװʥʵ ᴇʤʥᴇʭ 4 ʩʘʨʳʥ ᴇʤʥᴇʭᴇᴇʩ 20.5% 

ʫʥʩʘʥ ʙʘʡʜʘʣ(1ʪʥ ʟʵʩʠʡʥ ʭʘʥʰ)

https://en.wikipedia.org/wiki/Chile
https://en.wikipedia.org/wiki/Peru
https://en.wikipedia.org/wiki/China
https://en.wikipedia.org/wiki/United_States
https://en.wikipedia.org/wiki/Democratic_Republic_of_the_Congo
https://en.wikipedia.org/wiki/Australia
https://en.wikipedia.org/wiki/Zambia
https://en.wikipedia.org/wiki/Mexico
https://en.wikipedia.org/wiki/Russia
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ʯʫʭʘʣ ʪᴇʣᴇᴇʣᴇʣ ʙʦʣ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ ʙᴇʛᴇᴇʜ 
 ʥʜ ʭʘʤʛʠʡʥ ʛʦʣ ʵʨʜʵʩ ʙʘʷʣʘʛ ʥʴ ʟʵʩ ʶʤ.ʤʦʥʛʦʣװװ
ʦʨʥʳ ʦʨʜʫʫʜ ʜʵʣʭʠʡʜ ʪʦʤʦʦʭʦʥʜ ʪʦʦʮʦʛʜʦʭ ʙᴇʛᴇᴇʜ 
ʫʣʩʳʥ ʦʡʨʳʥ ʠʨʵʵʜװʡ ʙʦʣʦʥ ʘʣʩʳʥ ʭᴇʛʞʠʣʜ 
ʠʭʵʵʭʵʥ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʄʦʥʛʦʣ ʦʨʥʳ ʥʫʪʘʛ 
ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵʥʜ ʟʵʩʠʡʥ 36.3 ʩʘʷ ʪʦʥʥ ʥᴇᴇʮʠʡʛ 
ʭʘʡʛʫʫʣ ʭʠʡʥ ʪʦʛʪʦʦʛʦʦʜ ʙʘʡʥʘ. ʋʫʣʳʥ ʙʘʷʞʫʫʣʘʭ 
ñʕʨʜʵʥʵʪò װʡʣʜʚʵʨ ʤʘʥʘʡ ʫʣʩʳʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ 20 
ʛʘʨʫʡ ʭʫʚʠʡʛ ʙװʨʜװװʣʜʵʛ. ʊʫʩ װʡʣʜʚʵʨʠʡʥ ʘʰʠʛʣʘʞ 
ʙʫʡ ʕʨʜʵʥʵʪʠʡʥ ʦʚʦʦ ʦʨʜʳʥ ʥᴇᴇʮ ʭװʜʨʠʡʥ ʥᴇᴇʮ ʥʴ 
1.060.367 ʩʘʷ ʪʦʥʥ. ɿʵʩʠʡʥ ʥᴇᴇʮ ʥʴ 4.632 ʩʘʷ ʪʦʥʥ 
ʙᴇʛᴇᴇʜ 125.414 ʪʦʥʥ ʤʦʣʠʙʜʝʥʠʡʥ ʥᴇᴇʮʪʵʡ. ɼʵʵʨʭ 
ʥᴇᴇʮᴇᴇ 25 ʞʠʣ ʘʰʠʛʣʘʥʘ ʭʵʤʵʵʥ ʪʦʦʮʦʞ ʙʘʡʥʘ. 
ɻʵʚʯ ʪʫʩ װʡʣʜʚʵʨʠʡʥ ʘʰʠʛʣʘʭ ʥᴇᴇʮ ʩʘʷʭʘʥ 
ʥʵʤʵʛʜʩʵʥ. ʋʫʣ ʫʫʨʭʘʡʥ ʷʘʤʥʘʘʩ ʕʨʜʵʥʵʪʠʡʥ ʦʚʦʦ 
ʦʨʯʠʤʜ ʭʘʡʛʫʫʣ ʭʠʡʞ ʙʘʡʩʘʥ ʪʘʚʘʥ ʣʠʮʝʥʟʠʡʛ 
ʪᴇʨʠʡʥ ʤʵʜʵʣʜ ʘʚʩʘʥ ʙʠʣʵʵ. ʀʥʛʵʵʜ ʥᴇᴇʮ ʥʴ ʛʫʨʚʘʥ 
ʩʘʷ ʪʦʥʥ ʟʵʩ, 55 ʤʷʥʛʘʥ ʪʦʥʥ ʤʦʣʠʙʜʝʥʵʵʨ 
ʥʵʤʵʛʜʞʵʵ. ʕʥʵ ʥᴇᴇʮʠʡʛ 24 ʪʵʨʙʫʤ ʘʤ.ʜʦʣʣʘʨʘʘʨ 
 .ʥʵʣʞ ʙʫʡ ʘʞװ

 ʆʶʫ ʪʦʣʛʦʡ ʦʨʜ ʥᴇᴇʮ, ʫʫʨʭʘʡʥ ʭװʯʠʥ ʯʘʜʣʘʘʨʘʘ 
ʜʵʣʭʠʡʜ ʵʭʥʠʡ ʪʘʚʜ ʦʨʜʦʛ ʛʵʜʵʛ. ʊʫʩ ʦʨʜʳʥ 
ʭװʜʨʠʡʥ ʥᴇᴇʮ 3.380.0 ʩʘʷ ʪʦʥʥ. װתʥʵʵʩ 31.1 ʩʘʷ 
ʪʦʥʥ ʟʵʩ, 1.328 ʪʦʥʥ ʘʣʪ, 7.601 ʪʦʥʥ ʤᴇʥʛᴇ 
ʦʣʙʦʨʣʦʥʦ ʭʵʤʵʵʥ ʪʦʦʮʩʦʥ. ʄʦʥʛʦʣ ʋʣʩʳʥ ɿʘʩʛʠʡʥ 
ʛʘʟʘʨ, ñʈʠʦ ʊʠʥʪʦò, ñɸʡʚʝʥʭʦʫ ʄʘʡʥʟò ʢʦʤʧʘʥʠ 
ʪʫʩ ʦʨʜʳʛ ʘʰʠʛʣʘʭ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʛʵʨʵʵ 
ʙʘʡʛʫʫʣʘʘʜ ʛʫʨʚʘʥ ʞʠʣʠʡʥ ʥװװʨ װʟʣʵʵ. ʕʥʵ 
ʭʫʛʘʮʘʘʥʜ ʙʘʷʞʫʫʣʘʭ װʡʣʜʚʵʨʵʵ ʙʘʨʴʞ ʵʜװʛʵʵ 
ʪʫʨʰʠʣʪʳʥ ʞʫʨʤʘʘʨ ʘʞʠʣʣʘʘʜ ʙʘʡʥʘ. ʕʥʵ 
ʙʘʷʞʫʫʣʘʭ װʡʣʜʚʵʨ ᴇʜᴇʨʪ 100 ʤʷʥʛʘʥ ʪʦʥʥ ʭװʜʵʨ 
ʙʦʣʦʚʩʨʫʫʣʘʭ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ ʶʤ. ʎʘʛʘʘʥ ʩʫʚʘʨʛʳʥ 
ʦʨʜʳʥ ʣʠʮʝʥʟʠʡʛ ñʄɸʂò ʢʦʤʧʘʥʠ ʵʟʵʤʰʜʵʛ ʛʵʜʵʛ. 
ʊʫʩ ʦʨʜʳʥ 141.5 ʩʘʷ ʪʦʥʥ ʭװʜʨʠʡʥ ʥᴇᴇʮʪʵʡ. ʄᴇʥ 
94.7 ʩʘʷ ʪʦʥʥ ʩʫʣʴʬʠʜʠʡʥ ʭװʜʵʨ ʙʠʡ. ʊʫʩ ʦʨʜʦʦʩ 
568.6 ʤʷʥʛʘʥ ʪʦʥʥ ʟʵʩ ʦʣʙʦʨʣʦʭ ʙʦʣʦʤʞʪʦʡ ʶʤ. 
ɼʵʣʭʠʡʥ ʙʘʥʢʥʳ ʪװװʭʠʡ ʵʜʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ 
ʪʘʡʣʘʥʜ ʟʵʩʠʡʥ װʥʵ ʠʨʵʭ ʦʥʜ 16.1% ʙʫʫʨʘʭʘʘʨ 
ʙʘʡʛʘʘ ʯ 2023 ʦʥʳ ʄʦʥʛʦʣ ʫʣʩʳʥ ʪᴇʩʚʠʡʥ ʪᴇʩᴇʣʜ 
3,4% ʙʫʫʨʥʘ ʛʵʞ װʟʵʵʜ ʙʘʡʛʘʘ ʶʤ. 

 

ɻʨʘʬʠʢ:2.8.ɿʵʩʠʡʥ װʥʠʡʥ ʪʘʘʤʘʛ(1ʪʥ ʟʵʩʠʡʥ װʥʵ) 

ɿʵʩʠʡʥ װʥʵ ʦʥ ʛʘʨʩʥʘʘʨ 20.9% ʫʥʘʞ ʪʥ ʥʴ $7,742-ʪ 
ʭװʨʵʵʜ ʙʘʡʛʘʘ ʶʤ. ʊʵʛʚʵʣ ʜʵʣʭʠʡʥ ʙʘʥʢʥʳ ʪװװʭʠʡ 
ʵʜʠʡʥ ʟʘʭ ʟʵʵʣʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʪʘʡʣʘʥʛʘʘʩ 
ʭʘʨʘʭʘʜ ʠʨʵʭ ʦʥʜ ʪװװʭʠʡ ʵʜװװʜʠʡʥ װʥʵ ʙʫʫʨʘʭ 
ʭװʣʵʵʣʪʪʵʡ ʙʘʡʛʘʘ. ɿʵʩʠʡʥ ʵʨʵʣʪʠʡʥ 60%-ʠʡʛ 
ʙװʨʜװװʣʵʛʯ ʍʷʪʘʜʳʥ ʕɿ-ʠʡʥ ᴇʩᴇʣʪ ʫʜʘʘʰʨʘʣʜ 
ʦʨʩʦʥ ʥʴ ʭװʥʜ ʪʫʩʘʞ ʙʘʡʛʘʘ. ʊʠʡʤʵʵʩ ɼʵʣʭʠʡʥ ʙʘʥʢ 
ʠʨʵʭ ʦʥʜ ʟʵʩʠʡʥ װʥʠʡʛ 16.1% ʙʫʫʨʯ $7,300 ʙʦʣʥʦ 
ʛʵʞ ʪʦʦʮʦʦʣʞ ʙʘʡʛʘʘ ʶʤ. ʍʘʨʠʥ ʄʦʥʛʦʣ ʋʣʩʳʥ 
ʠʨʵʭ ʦʥʳ ʪᴇʩʚʠʡʥ ʪᴇʩᴇʣʜ ʟʵʩʠʡʥ װʥʠʡʛ $8,400 

ʙʘʡʭʘʘʨ ʪʦʦʮʦʦʣʩʦʥ ʥʴ ɼʵʣʭʠʡʥ ʙʘʥʢʥʳ 
ʪʘʘʤʘʛʣʘʩʘʥ װʥʵʵʩ 15.1% ᴇʥʜᴇʨ ʙʦʣʞ ʙʘʡʥʘ. 

ʍװʩʥʵʛʪ.2.6. ʟʵʩʠʡʥ ʙʘʷʞʤʘʣʠʡʥ /ʤʷʥ,ʘʤ,ʜʦʣʣ/ 

 ɿʵʩʠʡʥ ʙʘʷʞʤʘʣʠʡʥ װʥʵ/ʤʷʥ,ʘʤ,ʜʦʣʣ/ 

ʦʥ 
ʪʦʦ /ʘʤ 

ʜʦʣʣʘʨ 1000/ 
 ʥʵװ ʥ ʟʵʩʠʡʥװʥʠʡʥ ʜװ

1995 446.20 268,594.50 601.96 

1996 473.60 205,165.50 433.20 

1997 479.70 211,356.70 440.60 

1998 485.70 124,769.90 256.89 

1999 492.70 119,215.30 241.96 

2000 496.00 160,275.80 323.14 

2001 540.90 147,901.60 273.44 

2002 548.60 140,232.10 255.62 

2003 568.90 163,694.60 287.74 

2004 562.60 284,322.00 505.37 

2005 587.10 326,216.70 555.64 

2006 599.50 635,420.20 1059.92 

2007 607.80 811,502.50 1335.15 

2008 582.90 835,666.00 1433.64 

2009 587.00 501,923.70 855.07 

2010 568.70 770,594.90 1355.01 

2011 575.90 968,551.40 1681.80 

2012 574.30 838,579.30 1460.18 

2013 649.80 948,951.00 1460.37 

2014 1,379.00 2,574,706.10 1867.08 

2015 1,477.80 2,280,135.30 1542.93 

2016 1,562.00 1,607,754.30 1029.29 

2017 1,447.22 1,613,117.29 1114.63 

2018 1,436.70 2,012,194.40 1400.57 

2019 1,403.60 1,795,868.40 1279.47 

2020 1,395.10 1,778,001.90 1274.46 

2021 1,282.50 2,899,857.30 2261.10 

ʄʦʥʛʦʣʳʥ ʟʵʩʠʡʥ ʪᴇʣᴇʚʠʡʛ ʷʨʠʭʘʜ ñʕʨʜʵʥʵʪò 

 ʡʣʜʚʵʨ, ñʆʶʫ ʊʦʣʛʦʡò ʜʫʨʜʘʛʜʜʘʛ. ᴆʜʛᴇᴇʛᴇᴇʩװ

ʪʘʚʘʥ ʞʠʣʠʡʥ ᴇʤʥᴇ ʙʫʶʫ 2015 ʦʥʜ ʄʦʥʛʦʣʳʥ 

ʟʵʩʠʡʥ ʥʠʡʣװװʣʵʣʪ ʭʵʪʠʡʥ ʪᴇʣᴇʚʠʡʛ ʛʘʨʛʘʭʜʘʘ 

ʆʶʫʪʦʣʛʦʡ 2017-2021 ʦʥʜ 600 ʤʷʥ.ʪʥ, 2022-2027 

ʦʥʜ 1.5 ʩʘʷ ʪʥ, ñʕʨʜʵʥʵʪò װʡʣʜʚʵʨ ʞʠʣʜ 500 ʛʘʨʫʡ 

ʤʷʥ.ʪʥ ʙʘʷʞʤʘʣ װʡʣʜʚʵʨʣʵʥʵ. ʍʘʨʠʥ ñʎʘʛʘʘʥ 

ʩʫʚʘʨʛʘò- ʳʥ ʦʨʜʦʦʩ ʞʠʣʜ ʜʫʥʜʞʘʘʨ 310 ʤʷʥ. ʪʥ, 

2018-2022 ʦʥʜ 1.5 ʩʘʷ ʪʥ, 2022-2027 ʦʥʜ 2.4 ʩʘʷ ʪʥ 

(ʟʵʩʠʡʥ ʘʛʫʫʣʘʤʞ ᴇʥʜᴇʨ װʝ) װʡʣʜʚʵʨʣʵʥʵ ʛʵʜʵʛ 

ʪʦʦʮʦʦʣʣʳʛ ʘʣʙʘʥ ʸʩʦʦʨ ʛʘʨʛʘʞ ʙʘʡʩʘʥ ʪʫʭʘʡ ʊᴇʚ 

ʙʘʥʢʥʳ ñɿʵʩʠʡʥ ʟʘʭ ʟʵʵʣʠʡʥ ʩʫʜʘʣʛʘʘʥò-ʜ ʜʫʨʜʞʵʵ. 

ʊʵʛʚʵʣ ʵʥʵ ʦʥʳ ʵʭʥʠʡ ʝʩᴇʥ ʩʘʨʜ ʫʣʩʳʥ ʭʵʤʞʵʵʥʜ 

964.7 ʤʷʥ.ʪʥ ʟʵʩʠʡʥ ʙʘʷʞʤʘʣ װʡʣʜʚʵʨʣʵʞ, 1.1 ʩʘʷ 

ʪʦʥʥ ʟʵʩʠʡʥ ʙʘʷʞʤʘʣ ʵʢʩʧʦʨʪʦʣʞʵʵ. 

 

ɻʨʘʬʠʢ:2.9.òʆʶʫʪʦʣʛʦʡò ɿʵʩʠʡʥ ʙʘʷʞʤʘʣʳʥ ʵʢʩʧʦʨʪʳʥ ʙʠʝʪ 

ʭʵʤʞʵʵ (ʦʥʳ ʵʭʥʠʡ 10ʩʘʨʜ/ʩʘʷ.ʪʦʥʥ 
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ʕʭʥʠʡ ʘʨʚʘʥ ʩʘʨʳʥ ʙʘʡʜʣʘʘʨ ʟʵʩʠʡʥ ʙʘʷʞʤʘʣʳʥ 
ʵʢʩʧʦʨʪʳʥ ʙʠʝʪ ʭʵʤʞʵʵ 1.2 ʩʘʷ ʪʦʥʥ ʙʦʣʞ, 
ʪᴇʣᴇʚʣᴇʩᴇʥ ʭʵʤʞʵʵʥʜ ʭװʨʯʵʵ. ʀʨʵʭ ʦʥʜ ñʆʶʫ 
ʊʦʣʛʦʡò-ʥ ʛװʥʠʡ ʫʫʨʭʘʡʥ װʡʣʜʚʵʨʣʵʣ ʵʭʵʣʩʥʵʵʨ 
ʟʵʩʠʡʥ ʙʘʷʞʤʘʣʳʥ ʙʠʝʪ ʭʵʤʞʵʵʛ ʥʵʤʵʛʜװװʣʞ, 1.4 
ʩʘʷ ʪʦʥʥʳʛ ʵʢʩʧʦʨʪʦʣʥʦ ʛʵʞ ʪᴇʣᴇʚʣᴇʞʵʵ. 

ñʕʨʜʵʥʵʪʠʡʥ ʦʚʦʦò-ʥʳ ʦʨʜ ʛʘʟʘʨ ʜʘʭʴ ñʕʨʜʵʥʵʪò 
 ,ʡʣʜʚʵʨʠʡʥ ʥᴇᴇʮʠʡʛ ʘʥʭ 1972 ʦʥʜ 4.2 ʩʘʷ ʪʦʥʥ ʟʵʩװ
89 ʤʷʥʛʘʥ ʪʦʥʥ ʤʦʣʠʙʜʝʥ ʘʛʫʫʣʩʘʥ 521.7 ʩʘʷ 
ʪʦʥʥ ʭװʜʵʨʪʵʡ ʛʵʞ ʊʕɿת ʙʘʪʘʣʞ, 36 ʞʠʣ ʘʰʠʛʣʘʭ 
ʙʦʣʦʤʞʪʦʡ ʛʵʞ װʟʩʵʥ. ʊװװʥʠʡ ʜʘʨʘʘ ʛʝʦʣʦʛʠ 
ʭʘʡʛʫʫʣʳʥ ʘʞʠʣ ʭʠʡʞ 2017 ʦʥʜ 7.6 ʩʘʷ ʪʦʥʥ ʟʵʩ, 
320.3 ʤʷʥʛʘʥ ʪʦʥʥ ʤʦʣʠʙʜʝʥ, ʭʦʸʨ ʪʵʨʙʫʤ ʪʦʥʥ 
ʥᴇᴇʮʪʵʡ ʛʵʞ ʪʦʛʪʦʦʥ 40 ʞʠʣ ʘʞʠʣʣʘʥʘ ʛʵʞ 
ʭʫʛʘʮʘʘʛ ʫʨʪʘʩʛʘʩʘʥ. װתʥʵʵʩ ʞʠʣʠʡʥ ʜʘʨʘʘ 
ʙʫʶʫ ᴇʥʛᴇʨʩᴇʥ ʦʥʜ ʛʝʦʣʦʛʠ, ʭʘʡʛʫʫʣʳʥ 
ʘʞʣʘʘ ʵʨʯʠʤʞװװʣʞ, ʫʨʴʜʯʠʣʩʘʥ ʪʦʦʮʦʦʛʦʦʨ 60 
ʦʨʯʠʤ ʞʠʣ ʘʞʠʣʣʘʭ ʙʦʣʦʤʞʪʦʡ ʛʵʞ װʟʞʵʵ. 
ʆʜʦʦʛʦʦʨ ñʕʨʜʵʥʵʪò װʡʣʜʚʵʨ ʞʠʣʜ 30 ʛʘʨʫʡ ʩʘʷ 
ʪʦʥʥ ʭװʜʵʨ ʙʦʣʦʚʩʨʫʫʣʞ, 500 ʛʘʨʫʡ ʤʷʥʛʘʥ 
ʪʦʥʥ ʟʵʩʠʡʥ ʙʘʷʞʤʘʣ װʡʣʜʚʵʨʣʵʞ ʙʘʡʛʘʘ. ʕʥʵ ʦʥʳ 
ʵʭʥʠʡ ʝʩᴇʥ ʩʘʨʜ ʛʵʭʵʜ 477.8 ʤʷʥʛʘʥ ʪʦʥʥ ʙʘʷʞʤʘʣ 
ʭʫʜʘʣʜʩʘʥ. ʊʵʛʚʵʣ ʆʶʫʪʦʣʛʦʡ ʦʨʜ 45.032 ʩʘʷ 
ʪʦʥʥ ʟʵʩ, 1.838 ʪʦʥʥ ʘʣʪ ʘʛʫʫʣʩʘʥ, 157 ʤʷʥ. ʪʦʥʥ 
ʤʦʣʠʙʜʝʥ, 12 ʤʷʥ.ʪʦʥʥ ʤᴇʥʛᴇ, ʥʠʡʪ 6.451.5 ʩʘʷ 
ʪʦʥʥ ʭװʜʨʠʡʥ ʛʝʦʣʦʛʠʡʥ ʥᴇᴇʮʪʵʡ ʛʵʞ ʙʘʪʣʘʛʜʩʘʥ. 
2019 ʦʥʳ ʵʭʥʠʡ ʛʫʨʚʘʥ ʫʣʠʨʣʳʥ ʙʘʡʜʣʘʘʨ ʙʘʷʞʤʘʣ 
ʜʘʭʴ ʟʵʩ 113.400 ʪʦʥʥ, ʙʘʷʞʤʘʣ ʜʘʭʴ ʘʣʪ 217.500 
ʫʥʮʠ ʦʣʙʦʨʣʦʞʵʵ. ʕʭʥʠʡ ʘʨʚʘʥ ʩʘʨʜ 588.4 ʤʷʥʛʘʥ 
ʪʦʥʥ ʟʵʩʠʡʥ ʙʘʷʞʤʘʣ ʵʢʩʧʦʨʪʦʣʩʦʥ ʪʘʣʘʘʨ ɸʰʠʛʪ 
ʤʘʣʪʤʘʣ, ʛʘʟʨʳʥ ʪʦʩʥʳ ʛʘʟʨʳʥ ʪʘʡʣʘʥʜ ʜʫʨʜʞʵʵ. 

 

ɻʨʘʬʠʢ 2.10.ñʆʶʫʪʦʣʛʦʡò ʪᴇʩʣʠʡʥ ʟʵʩʠʡʥ ʙʘʷʞʤʘʣʳʥ 

 ʡʣʜʚʵʨʣʵʣ I ʫʣʠʨʘʣʜ(ʄʷʥ/ʪʥ)װ

ʆʶʫʪʦʣʛʦʡò ʪᴇʩʣʠʡʥ ʟʵʩʠʡʥ ʙʘʷʞʤʘʣʳʥ 
 ʡʣʜʚʵʨʣʵʣ I ʫʣʠʨʘʣʜ 33 ʭʫʚʠʘʨ ʙʫʫʨʩʘʥ ʙʘ ʠʣװ
ʙʦʣʦʥ ʛװʥʠʡ ʫʫʨʭʘʡʛʘʘʩ ʪʘʡʣʘʥʪ ʭʫʛʘʮʘʘʥʜ 30.3 
ʤʷʥʛʘʥ ʪʦʥʥ ʙʘʷʞʤʘʣ ʜʘʭʴ ʟʵʩ װʡʣʜʚʵʨʣʵʩʵʥ ʙʘʡʥʘ. 
 ʝʵʩ 33װ ʡʣʜʚʵʨʣʵʣʠʡʥ ʭʵʤʞʵʵ ʥʴ ᴇʤʥᴇʭ ʦʥʳ ʤᴇʥת
ʭʫʚʠʘʨ ʙʫʫʨʯʵʵ. ʄʦʥʛʦʣʳʥ ʟʵʩʠʡʥ ʠʨʵʵʜװʡʛ 
ʪʦʜʦʨʭʦʡʣʦʭ, ʕʨʜʵʥʵʪʠʡʥ ʦʚʦʦ, ʆʶʫʪʦʣʛʦʡʥ 
ʦʨʜʳʛ ʦʨʣʦʭʦʦʨ ʫʨʘʛʰʠʣʞ ʙʫʡ ʪᴇʩʣװװʜ ʙʦʣ ʎʘʛʘʘʥ 
ʩʫʚʘʨʛʘ, ʍʘʨʤʘʛʪʘʡ ʶʤ. ʍʦʸʫʣʘʘ ʛʘʨʘʘʥʳ ʟʫʨʭʘʡʜ 
ʠʨʩʵʥ ʪᴇʩᴇʣ. ʎʘʛʘʘʥ ʩʫʚʘʨʛʘ ʦʨʜʳʛ 
ʵʟʵʤʰʜʵʛ ñʄɸʂò ʍʍʂ ʥʴ ʪʫʩ ʦʨʜʳʛ ʘʰʠʛʣʘʥ ʟʵʩ, 
ʤʦʣʠʙʜʝʥʠʡʥ ʪᴇʩᴇʣ ʭʵʨʵʛʞװװʣʞ ʙʘʡʛʘʘ ʥʴ 
ʦʜʦʦʛʦʦʨ ʵʥʵ ʩʘʣʙʘʨʪ ᴇʨʥᴇʞ ʙʫʡ ʙװʪʵʵʥ 
ʙʘʡʛʫʫʣʘʣʪʘʘʩ ʭʘʤʛʠʡʥ ʘʤʞʠʣʪʪʘʡ ʷʚʘʘ ʥʴ. ʊʫʩ 
ʦʨʜʳʛ 240.1 ʩʘʷ ʪʦʥʥ ʟʵʩ ʤʦʣʠʙʜʝʥʠʡʥ 
ʭװʜʨʠʡʥ ʥᴇᴇʮʪʵʡ ʛʵʞ ʪʦʛʪʦʦʩʦʥ. ʄᴇʥ 14.6 ʩʘʷ ʪʦʥʥ 
ʭװʜʵʨ ʦʣʙʦʨʣʦʥ 17.4 ʞʠʣ ʘʰʠʛʣʘʭ ʙᴇʛᴇᴇʜ ʭᴇʨᴇʥʛᴇ 
ʦʨʫʫʣʘʣʪʘʘ 6.6 ʞʠʣʜ ʥᴇʭᴇʭ ʪʦʦʮʦʦʪʦʡ ʛʵʜʵʛ. 
ɹʘʷʞʫʫʣʘʭ װʡʣʜʚʵʨʠʡʥ ʙʘʨʠʣʛʳʥ ʩʫʫʨʠʡʥ ʘʞʠʣ 

2012 ʦʥʦʦʩ ʵʭʵʣʩʵʥ. ɹʘʷʞʫʫʣʘʭ װʡʣʜʚʵʨ ʥʴ ʞʠʣʜ 
14.6 ʩʘʷ ʪʦʥʥ ʩʫʣʴʬʠʜʠʡʥ ʭװʜʵʨ ʙʦʣʦʚʩʨʫʫʣʘʭ 
ʭװʯʠʥ ʯʘʜʘʣʪʘʡ ʙʘʡʭ ʙᴇʛᴇᴇʜ װװʥʵʵʩ ʞʠʣʜ 316.000 
ʪʦʥʥ ʟʵʩʠʡʥ, 4.400 ʪʥ ʤʦʣʠʙʜʝʥʠʡʥ ʙʘʷʞʤʘʣ 
ʛʘʨʛʘʞ ʘʚʘʭʘʘʨ ʪʦʦʮʦʞ ʙʫʡ. ᴆʤʥᴇʛʦʚʴ ʘʡʤʛʠʡʥ 
ʎʦʛʪʮʵʮʠʡ ʩʫʤʳʥ ʥʫʪʘʛʪ ʦʨʰʜʦʛ ʍʘʨʤʘʛʪʘʡʥ ʦʨʜ 
ʆʶʫʪ ʫʣʘʘʥ, ʐʘʨ ʯʫʣʫʫʪ ʭʵʤʵʵʭ ʭʦʸʨ 
ʦʨʜʳʛ ʭʘʤʘʨʜʘʛ. ʆʶʫʪʦʣʛʦʡʥ ʦʨʜʦʦʩ ʭʦʡʜ ʟװʛʪ 120 
ʢʠʣʦʤʝʪʨ ʟʘʡʜ ʙʘʡʨʣʘʜʘʛ. ʆʨʜʳʥ ʥᴇᴇʮʠʡʛ 
ɸʚʩʪʨʘʣʠʡʥ ɾʦʨʢ ʩʪʘʥʜʘʨʪʘʘʨ 680 ʤʷʥʛʘʥ ʪʦʥʥ ʟʵʩ 
ʥᴇᴇʮʪʵʡ ʛʵʞ ʪʦʜʦʨʭʦʡʣʩʦʥ. ʍʘʤʛʠʡʥ 
ᴇʥʜᴇʨ ʘʛʫʫʣʘʤʞʪʘʡ ʭʵʩʵʛ ʥʴ 0.47 ʭʫʚʠʡʥ ʟʵʩ 
ʙʘʡʜʘʛ. ʆʨʜʳʥ ʵʟʵʤʰʠʛʯ ʥʴ 
ɸʚʩʪʨʘʣʠʡʥ ʭᴇʨᴇʥʛʠʡʥ ʙʠʨʞʠʜ ʙװʨʪʛʵʣʪʵʡ 
ñɿʘʥʘʜʫ ʄʘʡʥʟò ʢʦʤʧʘʥʠ ʶʤ. 

 

ɻʨʘʬʠʢ.2.11.ɿʵʩʠʡʥ ʙʘʷʞʤʘʣʳʥ ʕʢʩʧʦʨʪ 

 ɹʠʝʪ ʭʵʤʞʵʵ תʥʠʡʥ ʜװʥ 

2020 1395.7 1778.0 

2021 1282.5 2899.9 

2021/2020 -8.1 63.7 

 

ɼʵʣʭʠʡʥ 4 ʜʵʭ ʪʦʤ ʟʵʩʠʡʥ ʫʫʨʭʘʡ ʄʦʥʛʦʣʜ? 

ʄʘʥʘʡ ʫʣʩʘʜ ʆʶʫ ʪʦʣʛʦʡ, ʕʨʜʵʥʵʪ ʦʣʙʦʨʣʦʣʪ ʭʠʡʞ 
ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ 2020 ʦʥʜ ʥʠʡʪ 325 ʦʨʯʠʤ ʤʷʥʛʘʥ 
ʪʦʥʥ ʪʥ ʟʵʩ ʵʢʩʧʦʨʪʦʣʩʦʥ. ʆʶʫ ʊʦʣʛʦʡʥ ʛװʥʠʡ 
ʫʫʨʭʘʡ ʘʰʠʛʣʘʣʪʘʜ ʦʨʚʦʣ 2030 ʦʥ ʛʵʭʵʜ ʪʫʩ ʫʫʨʭʘʡ 
ʜʘʥʛʘʘʨʘʘ 550 ʤʷʥʛʘʥ ʪʦʥʥ ʙʘʷʞʤʘʣ ʜʘʭʴ ʟʵʩ 
ʦʣʙʦʨʣʦʞ, ʜʵʣʭʠʡʥ 4 ʜʵʭ ʪʦʤ ʫʫʨʭʘʡ ʙʦʣʦʭ 
ʙʦʣʦʤʞʪʦʡ ʶʤ. 

ʄʦʥʛʦʣ ʦʨʥʳ ʦʨʜʫʫʜ ʜʵʣʭʠʡʜ ʪʦʤʦʦʭʦʥʜ 
ʪʦʦʮʦʛʜʦʭ ʙᴇʛᴇᴇʜ ʫʣʩʳʥ ʦʡʨʳʥ ʠʨʵʵʜװʡ ʙʦʣʦʥ 
ʘʣʩʳʥ ʭᴇʛʞʠʣʜ ʠʭʵʵʭʵʥ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ. 

ɿʫʨʘʛ:1 ʄʦʥʛʦʣ ʦʨʥʳ ʪʦʤʦʦʭʦʥ ʦʨʜʫʫʜʳʥ ʙʘʡʨʰʠʣ 
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ʄʘʥʘʡ ʦʨʦʥʜ ʪʦʛʪʦʦʛʜʩʦʥ ʥᴇᴇʮᴇᴇʨᴇᴇ ʭʘʤʛʠʡʥ ʙʘʷʥ 
ʦʨʜʫʫʜ ʛʵʚʵʣ ʆʶʫʪʦʣʛʦʡ, ʕʨʜʵʥʵʪ, ʎʘʛʘʘʥ ʩʫʚʘʨʛʘ 
ʶʤ. ɹʘʡʨʰʣʳʥ ʭʫʚʴʜ ʎʘʛʘʘʥ ʩʫʚʘʨʛʳʥ ʦʨʜʥʴ ʜʵʜ 
ʙװʪʮʵʜ ʦʡʨ ʙʘʡʨʣʘʜʘʛ, ʕʨʜʵʥʵʪʠʡʥ ʦʚʦʦ ʭʘʥʛʘʣʪʪʘʡ 
ʜʵʜ ʙװʪʵʮʪʵʡ, ʆʶʫʪʦʣʛʦʡʥ ʦʨʜ ʛʘʟʘʨ ʦʜʦʦʛʦʦʨ 
ʪᴇʤᴇʨ ʟʘʤʪʘʡ ʦʡʨʦʣʮʦʦ ʰʦʨʦʦʥ ʟʘʤʘʘʨ ʭʦʣʙʦʛʜʩʦʥ 
ʙʘʡʥʘ. 

ɼװʛʥʵʣʪ 

ʄʦʥʛʦʣ ʋʣʩʳʥ ʜʵʣʭʠʡʥ ʭʵʤʞʵʵʥʜ ʟʵʩʠʡʥ ʩʘʣʙʘʨʪ 
ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʘʨ ʪʵʨʛװװʣʞ ʙʫʡ ʫʣʩ ʦʨʥʫʫʜʳʥ 
7-ʨʪ ʵʨʵʤʙʵʣʵʛʜʵʞ ʙʘʡʥʘ. ʄʦʥʛʦʣ ʦʨʥʳ ʥʫʪʘʛ 
ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵʥʜ ʟʵʩʠʡʥ 36.3 ʩʘʷ ʪʦʥʥ ʥᴇᴇʮʠʡʛ 
ʭʘʡʛʫʫʣ ʭʠʡʥ ʪʦʛʪʦʦʛʦʦʜ ʙʘʡʥʘ. ʋʫʣʳʥ ʙʘʷʞʫʫʣʘʭ 
ñʕʨʜʵʥʵʪò װʡʣʜʚʵʨ ʤʘʥʘʡ ʫʣʩʳʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ 20 
ʛʘʨʫʡ ʭʫʚʠʡʛ ʙװʨʜװװʣʜʵʛ. ʊʫʩ װʡʣʜʚʵʨʠʡʥ ʘʰʠʛʣʘʞ 
ʙʫʡ ʕʨʜʵʥʵʪʠʡʥ ʦʚʦʦ ʦʨʜʳʥ ʥᴇᴇʮ ʭװʜʨʠʡʥ ʥᴇᴇʮ ʥʴ 
1.060.367 ʩʘʷ ʪʦʥʥ. ɿʵʩʠʡʥ ʥᴇᴇʮ ʥʴ 4.632 ʩʘʷ ʪʦʥʥ 
ʙᴇʛᴇᴇʜ 125.414 ʪʦʥʥ ʤʦʣʠʙʜʝʥʠʡʥ ʥᴇᴇʮʪʵʡ. ɼʵʵʨʭ 
ʥᴇᴇʮᴇᴇ 25 ʞʠʣ ʘʰʠʛʣʘʥʘ ʭʵʤʵʵʥ ʪʦʦʮʦʞ ʙʘʡʥʘ.. 

 ʄʘʥʘʡ ʫʣʩʳʥ ʪᴇʩʚʠʡʥ ʦʨʣʦʛʦʜ ʥװװʨʩ, ʟʵʩ ʛʫʨʚʘʥ 
ʭʫʚʠʘʩ ʜʵʵʰ ʥᴇʣᴇᴇ װʟװװʣʜʵʛ. ʄʘʥʘʡ ʫʣʩʳʥ ʟʵʩʠʡʥ 
 ʥʠʡʥװ ʡʣʜʚʵʨʣʵʣ ʪʦʛʪʚʦʨʪʦʡ ʷʚʘʛʜʜʘʛʯ ʟʵʩʠʡʥװ
ʭʵʣʙʵʣʟʣʵʵʩ ʘʰʠʛʪ ʘʞʠʣʣʘʛʘʘ ʙʫʫʨʘʭ ʭʘʥʜʣʘʛʘʪʘʡ 
ʙʘʡʜʘʛ ʙʘʡʥʘ. ɿʵʩʠʡʥ װʥʵ ʜʵʣʭʠʡʥ ʟʘʭ ʟʵʵʣ ʜʵʵʨ 
ᴇʩᴇʭᴇʜ ʜʦʣʣʘʨʳʥ ʭʘʥʰ ʯʘʥʛʘʨʘʭ ʥᴇʣᴇᴇʪʵʡ ʙʘʡʜʘʛ. 
ɼʦʣʣʘʨʳʥ ʭʘʥʰʠʡʥ ᴇᴇʨʯʣᴇʣʪ ʙʦʣʦʥ ʟʵʩʠʡʥ װʥʠʡʥ 
ᴇᴇʨʯʣᴇʣʪ ʥʴ 5 ʜʫʛʘʘʨ ʩʘʨʜ ʭʦʸʫʣʘʘ ʙʫʫʨʯ ʙʘʡʛʘʘ ʥʴ 
ʪʫʭʘʡʥ ʩʘʨʜ ʤʘʥʘʡ ʫʣʩ ʟʵʩʠʡʥ ʭʫʜʘʣʜʘʘʥʘʘʩ 
ʠʭʵʵʭʵʥ ʘʣʜʘʛʜʘʣ ʭװʣʵʵʞ ʙʦʣʟʦʰʛװʡ ʙʘʡʛʘʘʛ 
ʭʘʨʫʫʣʞ ʙʘʡʥʘ. 

ʄʘʥʘʡ ʫʣʩʳʥ ʵʢʩʧʦʨʪʳʥ ʛʦʣ ʙװʪʵʵʛʜʵʭװװʥ ʙʦʣʦʭ 
ʟʵʩʠʡʥ ʭʵʨʵʛʣʵʵ ʘʣʩʜʘʘ ʫʣʘʤ ʠʭ ᴇʩᴇʭ ʥʴ ʪʦʜʦʨʭʦʡ 
ʙʦʣʞ ʙʘʡʥʘ. ʄʦʥʛʦʣ ʫʣʩ ʟʵʩʠʡʥ ʙʘʷʞʤʘʣ ʛʘʜʘʛʰʘʘ 
ʛʘʨʛʘʘʜ ʙʘʡʭ ʙʫʩ ᴇʨʪᴇʛ ʰʠʥʛʵʩʵʥ 
ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʭ ʭʵʨʵʛʪʵʡ. ʕʮʩʠʡʥ 
ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʞ ʙʘʡʞ תʡʣʜʚʵʨʣʵʣ, 
ʪʝʭʥʦʣʦʛʠʡʥ ʧʘʨʢ, ɿʵʩʠʡʥ ʙʘʷʞʤʘʣ ʙʦʣʦʚʩʨʫʫʣʘʭ 
 ʨװ ʡʣʜʚʵʨʪ ʦʨʫʫʣʩʘʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ʙʦʜʠʪʦʡװ
ᴇʛᴇᴇʞ ʥʴ ʭʘʨʘʛʜʘʭ ʫʯʠʨʪʘʡ ʶʤ. ɿɻ ʩʠʡʥ ʙʘʷʞʤʘʣʳʥ 
ʵʢʩʧʦʨʪʳʥ ʪʫʭʘʡʜ, 1.118.4 ʤʷʥʛʘʥ ʪʦʥʥʳʛ 
ʵʢʩʧʦʨʪʣʦʭʦʦʨ ʪʫʩʛʘʩʘʥ ʙʦʣ ʦʥʳ ʵʮʩʠʡʥ ʙʘʡʜʣʘʘʨ 
1,282.5 ʤʷʥʛʘʥ ʪʦʥʥʳʛ ʵʢʩʧʦʨʪʦʜ ʛʘʨʛʘʩʥʘʘʨ 
ʛװʡʮʵʪʛʵʣ 114.7 ʭʫʚʴ ʙʫʶʫ ʪᴇʣᴇʚʣᴇʛᴇᴇ ʜʘʚʘʥ 
ʙʠʝʣʞʵʵ. 

ʊʦʚʯʠʣʩʦʥ װʛʠʡʥ ʞʘʛʩʘʘʣʪ 

ʘʤ.ʜʦʣʣʘʨ- ɸʤʝʨʠʢ ʜʦʣʣʘʨ 

ɸʅʋ -ɸʤʝʨʠʢʠʡʥ ʅʵʛʜʩʵʥ ʋʣʩ 

ɼʅɹ- ɼʦʪʦʦʜʳʥ ʥʠʡʪ ʙװʪʵʵʛʜʵʭװװʥ 

ɼʅᴆ- ɼʦʪʦʦʜʳʥ ʥʵʤװװ ᴇʨʪᴇʛ 

ʆʋɹ-ʆʣʦʥ ʫʣʩʳʥ ʙʘʡʛʫʫʣʣʘʛʘ 

ʅʦʤ ʟװʡ 

¶ ʕʭʩʫʨʚʘʣʞ:https://knoema.com/prujshc/cop
per-price-forecast-2021-2022-and-long-term-
to-2035 

¶ ʕʭ ʩʫʨʚʘʣʞ: ʦʣʦʥ ʫʣʩʳʥ ʟʵʩ ʩʫʜʣʘʣʳʥ 
ʙʘʡʛʫʫʣʣʘʛʳʥ ʪʘʡʣʘʥ 2020ʦʥ 

¶ ʕʢʦʥʦʤʠʢʩ/ʂʵʤʧʙʝʣʣ ʈ.ʄʘʢʢʦʥʥʝʣʣ 
ʉʪʵʥʣʠ ʃ.ɹʨʶ 

¶ ʄʘʢʨʦ ʵʜʠʡʥ ʟʘʩʘʛʥʦʤ /ʐʋʊʀʉ/ 

¶ ʄʠʢʨʦ ʵʜʠʡʥ ʟʘʩʘʛ ʥʦʤ /ʐʋʊʀʉ/ 

¶ ʕʜʠʡʥ ʟʘʩʛʠʡʥ ʆʥʦʣʳʥ װʥʜʵʩ ʥʦʤ /2011ʦʥ/ 

¶ ʕʢʦʥʦʤʝʪʨʠʢʠʡʥ װʥʜʵʩ ʥʦʤ / ɿʦʭʠʦʣʯ. 
ʄ.ɹʘʥʟʨʘʛʯ/ 

¶ ɹʠʟʥʝʩʠʡʥ ʩʪʘʪʠʩʪʠʢ ʵʢʦʥʦʤʝʪʨʠʢʠʡʥ 
 ,ʥʜʵʩ ʥʦʤ / ɿʦʭʠʦʣʯ. ʏ.ʅʘʨʘʥʯʠʤʵʛװ
ɼ.ɻʘʥʟʦʨʠʛ/ 

¶ https://www.bloombergtv.mn/news/g
1u1y4 

¶ ʕʭ ʩʫʨʚʘʣʞ:S&P GlOBAL 

¶ ʕʭ װװʩʚʵʨ: ʕʜʠʡʥ ʟʘʩʛʠʡʥ ʪʘʥʜʘʣʪ 
ʩʫʜʘʣʛʘʘʥʳ ʥʵʛʞ (EIU) 

¶ ʉʪʘʪʠʩʪʠʢʠʡʥ ʤʵʜʵʵʣʣʠʡʥ ʥʵʛʜʩʵʥ ʩʘʥ(1-
ʵʢʩʧʦʨʪʳʥ ʟʘʨʠʤ ʛʦʣ ʥʵʨʠʡʥ ʙʘʨʘʘʥʳ ʪʦʦ 
ʭʵʤʞʵʵ ʙʦʣʦʥ װʥʠʡʥ ʜװʥ) 

¶ ʄʦʥʛʦʣ ʙʘʥʢ  

¶ ʉʪʘʪʠʩʪʠʢʠʡʥ ʤʵʜʵʵʣʣʠʡʥ ʥʵʛʜʩʵʥ ʩʘʥ(1-
ʛʘʜʘʘʜ ʚʘʣʶʪʳʥ ʭʘʥʰ) 

¶ ʍʫʛʘʮʘʘʥʳ ʮʫʚʘʘʥ ʰʠʥʞʠʣʛʵʵ ʥʦʤ 
/ʟʦʭʠʦʣʯ.ʎ.ɹʘʪʩװʭ.200_ʦʥ/ 

¶ Copper world  

¶ RD Mongolian mining 

¶ https://knoema.com/prujshc/copper-
price 

¶ Lemonpress.mn 

¶ Mongolian Copper Corporation/ʄʦʥʛʦʣʳʥ 
ɿʵʩ ʂʦʨʧʦʨʘʮʠ

https://www.bloombergtv.mn/news/g1u1y4
https://www.bloombergtv.mn/news/g1u1y4
https://knoema.com/prujshc/copper-price
https://knoema.com/prujshc/copper-price
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ʍʫʨʘʘʥʛʫʡ-ϭʡʣʜʚʵʨʣʵʣʠʡʥ Ϯʥʜʩʵʥ ʭϺʨϺʥʛϺ ʥʴ Ϯʡʣʜʚʵʨʣʵʣʠʡʥ Ϯʡʣ ʷʚʮʪʘʡ ʰʫʫʜ ʭʦʣʙʦʦʪʦʡ, ʙϮʪʵʵʛʜʵʭϮϮʥ 

Ϯʡʣʜʚʵʨʣʵʭ Ϯʡʣ ʘʞʠʣʣʘʛʘʘʥʜ ʰʫʫʜ ʦʨʦʣʮʜʦʛ ʙʦʣ Ϯʡʣʜʚʵʨʣʵʣʠʡʥ ʙʫʩ Ϯʥʜʩʵʥ ʭϺʨϺʥʛϺʥʜ Ϯʡʣʜʚʵʨʣʵʣʠʡʥ Ϯʡʣ 

ʘʞʠʣʣʘʛʘʘʥʜ ʦʨʦʣʮʜʦʛʛϮʡ ʙʦʣʦʚʯ ʪʫʭʘʡʥ Ϯʡʣʜʚʵʨʪ ʟʘʡʣʰʛϮʡ ʰʘʘʨʜʣʘʛʘʪʘʡ Ϯʡʣʜʚʵʨʠʡʥ ʭʘʨʴʷʘʥʜ ʙʘʡʜʘʛ ʦʨʦʥ 

ʩʫʫʮ- Ϯʡʣʯʠʣʛʵʵ, ʪʫʩʣʘʭ Ϯʡʣʜʚʵʨʣʵʣ, ʵʨϮϮʣ ʤʵʥʜʠʡʥ ʙʦʣʦʥ ʩʦʸʣ ʦʣʦʥ ʥʠʡʪʠʡʥ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʫʫʜ ʦʨʜʦʛ. 

ñʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ-ʠʡʥ ʵʟʵʤʰʣʠʡʥ ʎʘʥʭʠʡʥ ɿϮϮʥ ʭʵʩʵʛ ʥʴ ʙʘʨʫʫʥ ʭʵʩʛʠʡʥ ʠʣ ʫʫʨʭʘʡʥ ʥϮϮʨʩ ʦʣʙʦʨʣʦʣʪ 

ʙʦʣʦʥ ʙʦʨʣʫʫʣʘʣʪʳʥ ʪʦʦʥ ʤʵʜʵʵʛ Ϯʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʪʘʡʣʘʥʛʘʘʩ Ϯʟʵʭʵʜ ʭʘʨʴʮʘʥʛʫʡ ʠʭ ʙʘʡʩʘʥ ʙϺʛϺϺʜ ʙʘʨʫʫʥ 

ʎʘʥʭʠ ʥʴ ʭϺʨʩ ʭʫʫʣʘʣʪ, ʥϮϮʨʩ ʷʣʛʘʣʪʳʥ ʘʞʠʣ ʷʚʘʛʜʘʞ, ʭʘʨʠʥ ʟϮϮʥ ʎʘʥʭʠ ʥʴ ϺʥϺϺʛʠʡʥ ʙʘʡʜʣʘʘʨ ʥϮϮʨʩ 

ʦʣʙʦʨʣʦʣʪ ʷʚʘʛʜʘʞ ʪϮʨϮϮʣʞ ʘʰʠʛʣʘʣʪʘʜ ʦʨʞ Ϯʡʣ ʘʞʠʣʣʘʛʘʘ ʥʴ ʪʦʛʪʚʦʨʞʠʞ ʪʦʤ ʪʦʥʦʛ 

ʪϺʭϺϺʨϺʤʞϮϮʜʠʡʛ ʘʰʠʛʣʘʜʘʛ ʫʯʠʨ ʎʘʥʭʠʡʥ ʟϮϮʥ ʭʵʩʵʛʪ Ϯʥʜʩʵʥ ʭϺʨϺʥʛʠʡʥ ʘʰʠʛʣʘʣʪʳʥ ʩʫʜʘʣʛʘʘʛ ʷʚʫʫʣʘʭ 

ʩʦʥʠʨʭʣʳʛ ʪʘʪʘʭ ʙʦʣʩʦʥ. ϭʥʜʩʵʥ ʭϺʨϺʥʛʠʡʥ ʘʰʠʛʣʘʣʪʳʛ ʩʘʡʞʨʫʫʣʩʥʘʘʨ Ϯʡʣʜʚʵʨʣʵʣʠʡʥ Ϯʨ ϺʛϺϺʞʠʡʛ 

ʜʵʵʰʣϮϮʣʵʭʵʜ ʯʠʛʣʵʛʜʩʵʥ ʙϮʪʵʵʛʜʵʭϮϮʥ ʛʘʨʛʘʣʪʳʛ ʥʵʤʵʛʜϮϮʣʵʭ, ʭϺʜϺʣʤϺʨʠʡʥ ʙϮʪʵʵʤʞʠʡʛ ʜʵʵʰʣϮϮʣʵʭ, 

ϺϺʨʠʡʥ Ϻʨʪʛʠʡʛ ʙʫʫʨʫʫʣʘʭ, ʭϺʨϺʥʛϺ ʦʨʫʫʣʘʣʪʳʛ ʭʵʤʥʵʭ, ʭϺʨϺʥʛʠʡʥ Ϯʨ ϺʛϺϺʞ ʙʦʣʦʥ Ϯʡʣʜʚʵʨʠʡʥ ʘʰʛʠʡʥ 

ʭʵʤʞʵʵʛ ʥʵʤʵʛʜϮϮʣʵʭ ʟʵʨʵʛ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʘʩʫʫʜʣʫʫʜʳʛ ʰʠʡʜʚʵʨʣʵʞ ʙʦʣʥʦ.  

ʊϮʣʭϮϮʨ Ϯʛ:  ʩʘʥʭϮϮʛʠʡʥ ϺϺʨʯʣϺʣʪ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʯʘʜʚʘʨ,ʭϺʨϺʥʛϺʜ ʵʟʣʵʭ ʭʫʚʴ

ʉʫʜʘʣʛʘʘʥʳ ʦʙʴʝʢʪ  

ñʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ ʙʦʣʦʥ ʎʘʥʭʠʡʥ ɿװװʥ 
ʭʵʩʛʠʡʥ ʥװװʨʩʥʠʡ ʠʣ ʫʫʨʭʘʡ  

ʆʨʰʠʣ 

ñʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ ʥʴ ʥװװʨʩʥʠʡ ʦʨʜʳʛ 
ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʵʨʛʵʣʪʵʜ ʦʨʫʫʣʘʭ, ʦʨʜʦʜ 
ʘʰʠʛʣʘʣʪʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʘʭ, ʜʵʜ ʙװʪʮʠʡʥ 
ʪᴇʩʣװװʜʠʡʛ ʭʵʨʵʛʞװװʣʵʭ װʥʜʩʵʥ ʯʠʛʣʵʣʵʵʨ 
ʘʞʠʣʣʘʞ ʙʘʡʥʘ. ʎʘʥʭʠʡʥ ɿװװʥ ʭʵʩʛʠʡʥ ʫʫʨʭʘʡʥ 
ʊʕɿת-ʠʡʛ 2011 ʦʥʜ ʙʘʪʣʫʫʣʞ ʫʣʤʘʘʨ ʦʣʙʦʨʣʦʣʪʳʥ 
 ʡʣװ ʨʪʵʣװʣʵʥ ᴇʥᴇᴇʛ ʭװװʡʣ ʘʞʠʣʣʘʛʘʘʛ ʵʭʣװ
ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʘʡʥʘ. 

ʆʨʜʳʥ ʥᴇᴇʮʠʡʛ ʥᴇᴇʮʠʡʥ ʟʵʨʵʛʣʵʣ ʘʭʠʫʣʞ 
(ɸ+BŸA; C1ŸB; C2Ÿʉ; ʈ1+ʈ2Ÿʈ1) ʙʦʣʛʦʥ 
ʰʠʣʞװװʣʞ ʪʦʦʮʩʦʥ ʙʘʡʥʘ. 

1-ʨ ʭװʩʥʵʛʪ: ʎʘʥʭʠʡʥ ɿװװʥ ʭʵʩʛʠʡʥ ʦʨʜʳʥ ʥʠʡʪ 
ʥᴇᴇʮʠʡʥ ʭʵʤʞʵʵ 

ʅװװʨʩʥʠʡ 

ʟʵʨʵʛʣʵʣ  
ʅʵʨʰʠʣ 

ʍʵʤʞʠʭ 

ʥʵʛʞ 

ʅᴇᴇʮʠʡʥ 

ʭʵʤʞʵʵ 

ʅʠʡʪ 

ʥᴇᴇʮᴇʜ 

ʵʟʣʵʭ 

ʭʫʚʴ  

ʅʠʡʪ ʥᴇᴇʮ  ʩʘʷ ʪʥ 6,308 100% 

ɸ ɹʘʪʪʘʡ  ʩʘʷ ʪʥ 396 6% 

ɺ ɹʦʜʠʪʦʡ ʩʘʷ ʪʥ 2,006 32% 

ʉ ɹʦʣʦʤʞʪʦʡ  ʩʘʷ ʪʥ 1,618 26% 

ʈ1 
ʋʨʴʜʯʠʣʩʘʥ 

  ʥʵʣʩʵʥװ
ʩʘʷ ʪʥ 2,288 36% 

ʉʫʜʘʣʛʘʘʥʳ ʭʵʩʵʛ 

ʉʘʥʭװװʛʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʩʫʜʣʘʭ ʘʯ ʭʦʣʙʦʛʜʦʣ 
ʩʘʥʭװװʛʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʭʘʤʨʘʭ ʭװʨʵʵ, ʮʘʛ 

ʭʫʛʘʮʘʘʥʳ ʭʫʚʴʜ ʵʢʩʧʨʝʩʩ ʙʦʣʦʥ ʛװʥʟʛʠʡʨװװʣʩʵʥ 
ʰʠʥʞʠʣʛʵʵ ʙʘʛʪʜʘʛ.  

1. ʉʘʥʭװװʛʠʡʥ ʪʘʡʣʘʥʛʠʡʥ ʵʢʩʧʨʝʩʩ ʰʠʥʞʠʣʛʵʵ 
(ʭʵʚʪʵʵ ʙʘ ʙʦʩʦʦ) ʙʫʶʫ ʮᴇᴇʥ װʟװװʣʵʣʪʵʵʨ ʵʥʛʠʡʥ 
ʘʨʛʘʘʨ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ ʭʫʛʘʮʘʘʥʜ ʙʘʛʘ 
ʭᴇʜᴇʣʤᴇʨ ʟʘʨʮʫʫʣʞ ʩʘʥʭװװʛʠʡʥ ʙʘʡʜʘʣʜ 
ʜװʛʥʵʣʪ ᴇʛʥᴇ;  

2. ʉʘʥʭװװʛʠʡʥ ʪʘʡʣʘʥʛʠʡʥ ʛװʥʟʛʠʡʨװװʣʩʵʥ 
ʰʠʥʞʠʣʛʵʵ ʙʫʶʫ ʩʘʥʭװװʛʠʡʥ ʪʘʡʣʘʥʛʠʡʥ 
 ʭʵʣʜ ʥʴ ʵʩʚʵʣ ʪʦʜʦʨʭʦʡװʨʵʵʨ ʙװʣʵʣʪ ʪʫʩ ʙװװʟװ
 ʡװʜʵʣʛʵʨʵʥʛ װװʣʵʣʪ ʙʦʣʦʥ ʩʵʜʚʠʡʛ ʠʣװװʟװ
ʙʘʡʜʣʘʘʨ ʥᴇʣᴇᴇʣʩᴇʥ ʭװʯʠʥ ʟװʡʣ, ʭʘʨʠʣʮʘʥ 
ʭʦʣʙʦʦ ʭʘʤʘʘʨʘʣʜ ʩʫʜʘʣʞ, ʜװʛʥʵʣʪ ʛʘʨʛʘʭ 
ʟʦʨʠʫʣʘʣʪʪʘʡ.  

ʍʵʚʪʵʵ ʰʠʥʞʠʣʛʵʵ: ʎʘʛ ʭʫʛʘʮʘʘʥʳ ʭʘʨʴʮʫʫʣʩʘʥ 
ʰʠʥʞʠʣʛʵʵ ʙʫʶʫ װʟװװʣʵʣʪװװʜʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ 
ʝʨᴇʥʭʠʡ ʭʘʥʜʣʘʛʳʛ ʭʘʨʫʫʣʘʭ ʪʫʣ ʭʘʥʜʣʘʛʳʥ 
ʰʠʥʞʠʣʛʵʵ ʶʤ. ʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡ ʍʍʂ-ʠʡʥ 
2017 ʦʥʳ ʩʘʥʭװװʛʠʡʥ ʪʘʡʣʘʥʛ ʩʫʫʨʴ ʦʥ ʙʦʣʛʦʥ ʘʚʯ 
ʪʘʡʣʘʥʪ ʦʥʳ װʟװװʣʵʣʪװװʜʪʵʡ ʥʴ ʮʘʛ ʭʫʛʘʮʘʘʥʳ 
ʭʘʨʴʮʫʫʣʩʘʥ ʰʠʥʞʠʣʛʵʵʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʚ. ʊʫʩ  
ʰʠʥʞʠʣʛʵʵʛʵʵʨ 2017-2021 ʦʥʳ ʭʦʦʨʦʥʜ ʪʫʭʘʡʥ 
ʢʦʤʧʘʥʠʡʥ ʩʘʥʭװװʛʠʡʥ ʪʘʡʣʘʥʛʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ 
ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʦʨʰʠʥʦ.  

ɹʦʩʦʦ ʰʠʥʞʠʣʛɻ ʵ: ʊʘʡʣʘʥʛʠʡʥ ʙʘʣʘʥʩʳʥ ʙװʪʮʵʜ 
ʪʫʭʘʡʥ ʭᴇʨᴇʥʛᴇ ʙʘ ʵʭ װװʩʚʵʨʠʡʥ ʙװʪʮʠʡʛ 
ʪʦʜʦʨʭʦʡʣʥʦ. ʉʘʥʭװװʛʠʡʥ ʪʘʡʣʘʥʜ ʙʦʩʦʦ 
ʰʠʥʞʠʣʛʵʵ ʭʠʡʞ ʭᴇʨᴇʥʛᴇ, ʢʘʧʠʪʘʣʳʥ ʙװʪʵʮ, ʵʜʠʡʥ 
ʟʘʩʛʠʡʥ ʝʨᴇʥʭʠʡ ʯʘʜʚʘʨʳʥ ʪʘʣʘʘʨ ʥʵʛʪʛʵʥ ʜװʛʥʵʣʪ 
ʛʘʨʛʘʥ ʛװʡʮʵʪʛʵʜʵʛ. ʉʘʥʭװװʛʠʡʥ ʪʘʡʣʘʥʛʫʫʜʘʜ 
ʭʵʚʪʵʵ ʙʦʣʦʥ ʙʦʩʦʦ ʰʠʥʞʠʣʛʵʵ ʥʴ ʥʵʛʵʥ ʟʵʨʵʛ 
ʭʠʡʛʜʵʭ ʙᴇʛᴇᴇʜ ʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡ ʍʍʂ-ʠʡʥ 
ʩװװʣʠʡʥ 5 ʞʠʣʠʡʥ ʭʫʛʘʮʘʘʥʜ ʩʘʥʭװװʛʠʡʥ ʪʘʡʣʘʥʜ 
ʦʨʩʦʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ ᴇʩᴇʣʪ ʙʫʫʨʘʣʪʳʥ ʭʫʚʠʡʛ 
ʭʘʨʫʫʣʘʭʳʛ ʟʦʨʠʚ.

mailto:Maralaa0801.bat@gmail.com


ʋʫʣ ʫʫʨʭʘʡʥ ʤʝʥʝʞʤʝʥʪ 

97 

 

 

2-ʨ ʭװʩʥʵʛʪ: ʍʵʚʪʵʵ ʰʠʥʞʠʣʛʵʵ 

 ʣʵʣʪװװʟת ˉ
ʍʵʤʞʠʭ 

ʥʵʛʞ  
2018/2017 2019/2017 2020/2017 2021/2017 

1 ʕʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛʠʡʥ ʜװʥ ʩʘʷ  2.49 3.31 3.81 6.19 

2 ʕʨʛʵʣʪʠʡʥ ʙʫʩ ʭᴇʨᴇʥʛʠʡʥ ʜװʥ ʩʘʷ  1.00 1.07 1.12 1.16 

3 ʅʠʡʪ ʭᴇʨᴇʥʛʠʡʥ ʜװʥ ʩʘʷ  1.04 1.13 1.19 1.29 

4 ɹʦʛʠʥʦ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨʠʡʥ ʜװʥ ʩʘʷ  0.62 0.68 2.42 3.07 

5 ʋʨʪ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨʠʡʥ ʜװʥ ʩʘʷ  0.23 0.28 6.04 10.74 

6 ᴆʨ ʪᴇʣʙᴇʨʠʡʥ ʥʠʡʪ ʜװʥ ʩʘʷ  0.52 0.58 3.33 4.99 

7 ʕʟʜʠʡʥ ᴇʤʯʠʡʥ ʜװʥ ʩʘʷ  1.07 1.16 1.08 1.09 

8 ᴆʨ ʪᴇʣʙᴇʨ ʙʘ ʵʟʜʠʡʥ ᴇʤʯʠʡʥ ʜװʥ ʩʘʷ  1.04 1.13 1.19 1.29 

ɻʨʘʬʠʢ 1.ʍʵʚʪʵʵ ʰʠʥʞʠʣʛʵʵʥʠʡ ʥʵʛʜʩʵʥ ʛʨʘʬʠʢ 

ñʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ-ʠʡʥ ʩʘʥʭװװʛʠʡʥ ʭʵʚʪʵʵ 
ʰʠʥʞʠʣʛʵʵʛ 2017-2021 ʦʥʳ װʟװװʣʵʣʪװװʜʠʡʛ 
ʘʰʠʛʣʘʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʩʵʥ. ʕʥʵ ʰʠʥʞʠʣʛʵʵʥʜʵʵ 
ʪʘʡʣʘʥʪ ʦʥʳ װʟװװʣʵʣʪװװʜʠʡʛ 2017 ʩʫʫʨʴ ʦʥʜ 
ʭʘʨʴʮʫʫʣʘʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥ. 2019 ʦʥʳʛ 
2018 ʦʥʳ ʵʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛʠʡʥ ʜװʥʜ ʭʘʨʴʮʫʫʣʘʥ 
 ʣʞ ʙʘʡʩʘʥװװʟװ ʟʵʭʵʜ 8.2% ᴇʩᴇʣʪʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʛװ
ʙʦʣ 2019 ʦʥʦʦʩ ʵʭʣʵʥ ᴇʤʥᴇʭ ʦʥʫʫʜʘʘʩʘʘ 
ᴇᴇʨʯʣᴇʣʪʪʵʡ װʟװװʣʵʣʪʠʡʛ װʟװװʣʞ ʙʘʡʥʘ. 2021 ʦʥʜ 
ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ װʟװװʣʵʣʪʠʡʛ װʟװװʣʩʵʥ ʙʘʡʥʘ.

3-ʨ ʭװʩʥʵʛʪ: ɹʦʩʦʦ ʰʠʥʞʠʣʛʵʵ 

 ʣʵʣʪװװʟת ˉ
ʍʵʤʞʠʭ 

ʥʵʛʞ  
2017 ʦʥ  2018 ʦʥ 2019 ʦʥ  2020 ʦʥ  2021 ʦʥ  

 

1 ʕʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛʠʡʥ ʜװʥ ʩʘʷ  3% 6% 8% 8% 13%  

2 ʕʨʛʵʣʪʠʡʥ ʙʫʩ ʭᴇʨᴇʥʛʠʡʥ ʜװʥ ʩʘʷ  97% 94% 92% 92% 87%  

3 ʅʠʡʪ ʭᴇʨᴇʥʛʠʡʥ ʜװʥ ʩʘʷ  100% 100% 100% 100% 100%  

4 ɹʦʛʠʥʦ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨʠʡʥ ʜװʥ ʩʘʷ  75% 89% 88% 55% 46%  

5 ʋʨʪ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨʠʡʥ ʜװʥ ʩʘʷ  25% 11% 12% 45% 54%  

6 ᴆʨ ʪᴇʣʙᴇʨʠʡʥ ʥʠʡʪ ʜװʥ ʩʘʷ  100% 100% 100% 100% 100%  

7 ʕʟʜʠʡʥ ᴇʤʯʠʡʥ ʜװʥ ʩʘʷ  95% 97% 97% 86% 80%  

8 ᴆʨ ʪᴇʣʙᴇʨ ʙʘ ʵʟʜʠʡʥ ᴇʤʯʠʡʥ ʜװʥ ʩʘʷ  100% 100% 100% 100% 100%  

ɻʨʘʬʠʢ 2. ɹʦʩʦʦ ʰʠʥʞʠʣʛʵʵʥʠʡ ʥʵʛʜʩʵʥ ʛʨʘʬʠʢ  

ʕʨʜʵʥʵʩ ʪʘʚʘʥʪʦʣʛʦʡ ʍʂ-ʡʥ ʩʘʥʭװװʛʠʡʥ ʙʦʩʦʦ 

ʰʠʥʞʠʣʛʵʵʥʵʵʩ ʭʘʨʘʭʘʜ ʥʠʡʪ ʵʨʛʵʣʪʠʡʥ ʙʫʩ 

ʭᴇʨᴇʥʛʠʡʥ ʭʫʚʴʜ ᴇʥʜᴇʨ ʭʫʚʴ ʭʵʤʞʵʵ ʵʟʵʣʞ ʙʘʡʛʘʘ 

ʙᴇʛᴇᴇʜ װװʥʵʵʩ ʙʘʨʘʘ ʤʘʪʝʨʠʘʣ ʙʦʣʦʥ ʤᴇʥʛᴇ ʪװװʥʪʵʡ 

ʘʜʠʣʪʛʘʭ ʭᴇʨᴇʥʛᴇ ʵʟʵʣʞ ʙʘʡʥʘ.  2017-2021 ʦʥʳ 

 ʣʵʣʪʠʡʥ 50%-ʩ ʜʵʵʰ ʙʘʨʘʘ ʤʘʪʝʨʠʘʣ ʵʟʵʣʞװװʟװ

ʙʘʡʛʘʘʜ 2018 ʦʥʦʦʩ ʵʭʣʵʥʵ ʵʥʵ ʵʟʣʵʭ ʭʫʚʴ ʭʵʤʞʵʵ 

ʙʫʫʨʩʘʥ ᴇᴇʨʯʣᴇʣʪʪʵʡ ʙʘʡʥʘ. ʄᴇʥʛᴇ ʪװװʥʪʵʡ 

ʘʜʠʣʪʛʘʭ ʭᴇʨᴇʥʛᴇ 20%-ʩ ʜʵʵʰ ʭʫʚʠʡʛ ʵʟʵʣʞ, 2018 

ʙʦʣʦʥ 2019 ʦʥʫʫʜʘʜ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ װʟװװʣʵʣʪʪʵʡ 

ʙʦʣ 2019 ʦʥʦʦʩ ʭʦʡʰ ʪʫʩ װʟװװʣʵʣʪ ʤʘʘʥʴ ʵʨʩ 

ʙʫʫʨʩʘʥ ʙʘʡʥʘ.

 

4-ʨ ʭװʩʥʵʛʪ: ᴆʨ ʪᴇʣʙᴇʨ ʙʘ ʵʟʵʤʰʠʛʯʜʠʡʥ ᴇʤʯʠʡʥ ʩʘʥʭװװʛʠʡʥ װʟװװʣʵʣʪ 

ʉʘʥʭװװʛʠʡʥ װʟװװʣʵʣʪװװʜ  
ʍʵʤʞʠʭ 

ʥʵʛʞ  
2017 ʦʥ  2018 ʦʥ  2019 ʦʥ  2020 ʦʥ  2021 ʦʥ  



ʋʫʣ ʫʫʨʭʘʡʥ ʤʝʥʝʞʤʝʥʪ 

98 

 

ɹʦʛʠʥʦ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨʠʡʥ ʜװʥ  ʩʘʷ   460,552.65 285,218.37 311,850.96 1,115,148.65 1,415,927.44 

ʋʨʪ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨʠʡʥ ʜװʥ  ʩʘʷ   153,164.98 35,596.47 43,375.88 92,570.50 1,644,971.95 

ᴆʨ ʪᴇʣʙᴇʨʠʡʥ ʥʠʡʪ ʜװʥ  ʩʘʷ   613,717.62 320,814.84 355,226.84 2,040,853.68 3,060,899.39 

 

ɻʨʘʬʠʢ 3. ᴆʨ ʪᴇʣʙᴇʨ ʙʘ ʵʟʵʤʰʠʛʯʜʠʡʥ ᴇʤʯʠʡʥ ʭʘʨʴʮʘʘ 

2017-2021 ʦʥʳ ʭʦʦʨʦʥʜ ʪʫʩ ʢʦʤʧʘʥʠʡʥ ʙʦʛʠʥʦ 
ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨ ʥʵʤʵʛʜʩʵʥ װʟװװʣʵʣʪʪʵʡ ʙʘʡʥʘ. 
2017, 2018 ʦʥʜ ʫʨʪ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨ ʙʘʛʘʩʩʘʥ ʥʴ 
2017 ʦʥʜ ʛʘʨʩʘʥ ʘʰʛʘʘʩ ʫʨʪ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨʠʡʛ 
ʪᴇʣʩᴇʥ.

5-ʨ ʭװʩʥʵʛʪ: ʍᴇʨᴇʥʛᴇʜ ʵʟʣʵʭ ʵʨʛʵʣʪʠʡʥ ʙʘ ʵʨʛʵʣʪʠʡʥ ʙʫʩ ʭᴇʨᴇʥʛʠʡʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʟװװʣʵʣʪ 

ʉʘʥʭװװʛʠʡʥ װʟװװʣʵʣʪװװʜ  
ʍʵʤʞʠʭ 

ʥʵʛʞ  
2017 ʦʥ  2018 ʦʥ  2019 ʦʥ  2020 ʦʥ  2021 ʦʥ  

ʕʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛʠʡʥ ʜװʥ ʩʘʷ. 314,634.73 783,907.92 1,040,287.84 1,197,544.29 1,948,714.28 

ʕʨʛʵʣʪʠʡʥ ʙʫʩ ʭᴇʨᴇʥʛʠʡʥ ʜװʥ ʩʘʷ. 11,531,903.50 11,540,733.84 12,344,857.64 12,937,574.70 13,369,016.63 

ʅʠʡʪ ʭᴇʨᴇʥʛʠʡʥ ʜװʥ ʩʘʷ. 11,846,538.23 12,324,641.76 13,385,145.48 14,135,120.00 15,317,730.91 

 

ɻʨʘʬʠʢ 4. ʍᴇʨᴇʥʛᴇʜ ʵʟʣʵʭ ʵʨʛʵʣʪʠʡʥ ʙʘ ʵʨʛʵʣʪʠʡʥ ʙʫʩ 

ʭᴇʨᴇʥʛʠʡʥ ʭʘʨʴʮʘʘ 

ʊʫʩ ʢʦʤʧʘʥʠʡʥ ʩʘʥʭװװʛʠʡʥ װʟװװʣʵʣʪʵʥʜ ʥʠʡʪ 
ʭᴇʨᴇʥʛᴇʥʜ ʵʟʣʵʭ ʭʫʚʠʡʛ 2017-2021 ʦʥʫʫʜʘʜ 
ʭʘʨʴʮʫʫʣʘʥ ʰʠʥʞʣʵʭʵʜ ʥʠʡʪ ʭᴇʨᴇʥʛʠʡʥ 85-ʩ ʜʵʵʰ 
ʭʫʚʠʡʛ ʵʨʛʵʣʪʠʡʥ ʙʫʩ ʭᴇʨᴇʥʛᴇ ʵʟʵʣʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ 
 ʥ ʵʟʵʣʞװʣʜʩʵʥ 15 ʭʫʚʠʡʛ ʵʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛʠʡʥ ʜװ
ʙʘʡʥʘ. ʕʥʵ ʥʴ ʫʫʣ ʫʫʨʭʘʡ ʩʘʣʙʘʨ ᴇᴇʨᴇᴇ װʥʵʪʵʡ ʭװʥʜ 
ʤʘʰʠʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞ 
ʠʭʪʵʡ ʫʯʠʨ ʠʭʵʥʭ ʭʫʚʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ.

6-ʨ ʭװʩʥʵʛʪ: ʕʜʠʡʥ ʟʘʩʛʠʡʥ װʟװװʣʵʣʪʠʡʥ ʭʘʨʴʮʘʘʥʳ ʭʘʤʘʘʨʘʣ 

ʉʘʥʭװװʛʠʡʥ װʟװװʣʵʣʪװװʜ 
ʍʵʤʞʠʭ 

ʥʵʛʞ 
2017 ʦʥ 2018 ʦʥ 2019 ʦʥ 2020 ʦʥ 2021 ʦʥ 

ɹʦʨʣʫʫʣʘʣʪʳʥ ʦʨʣʦʛʦ ʩʘʷ  1,182,364.02 1,986,874.10 2,660,970.56 1,547,691.72 1,126,833.51 

 ʡʣʜʚʵʨʣʵʣʠʡʥ ʟʘʨʜʘʣ ʩʘʷ  705,405.55 983,289.74 1,690,340.47 1,002,174.57 949,818.23ת

ʊʘʪʚʘʨ ʪᴇʣʩʥʠʡ ʜʘʨʘʘʭ ʘʰʠʛ ʩʘʷ  461,069.41 807,562.20 1,035,574.80 149,018.58 110,761.04 

ʊʫʭʘʡʥ ʦʥʫʫʜʘʜ ʪʘʪʚʘʨʳʥ ʜʘʨʘʘʭ ʮʵʚʵʨ ʘʰʠʛ ʥʴ 
ʵʝʨʵʛ ʙʘʡʛʘʘ ʥʴ ʙʦʨʣʫʫʣʘʣʪʳʥ ʦʨʣʦʛʦ ʜʵʵʰʠʣʞ 
ʥʠʡʪ ʘʰʠʛ ᴇʩʩᴇʥ ʙʦʣʦʥ ʛʘʜʘʘʜ ʚʘʣʶʪʳʥ ʭʘʥʰʠʡʥ 
ʟᴇʨװװʥʠʡ ʦʣʟ ᴇʥʜᴇʨ ʙʘʡʛʘʘʪʘʡ ʭʦʣʙʦʦʪʦʡ ʙʘʡʥʘ. 

ɻʨʘʬʠʢ 5. ʕʜʠʡʥ ʟʘʩʛʠʡʥ װʟװװʣʵʣʪʠʡʥ ʭʘʨʴʮʘʘʥʳ ʭʘʤʘʘʨʘʣ  

ɼʵʵʨʭ ʛʨʘʬʠʢʘʘʩ ʭʘʨʘʭʘʜ ʙʦʨʣʫʫʣʘʣʪʳʥ ʦʨʣʦʛʦ 
2017 ʦʥʦʦʩ ʪʦʛʪʤʦʣ ᴇʩᴇʞ ʙʘʡʥʘ. 2020 ʦʥ ʙʦʣʦʥ 2021  
ʦʥʜ ʙʘʛʘ ʟʵʨʵʛ ʙʫʫʨʯ ʙʘʡʥʘ. ʊʘʪʚʘʨʳʥ ʜʘʨʘʘʭ ʘʰʠʛ 
ʥʴ 2019 ʦʥʜ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʙʘʡʛʘʘ ʥʴ ʥװװʨʩʵʵ 
ʫʫʣʳʥ ʘʞʣʳʥ ʭʵʤʞʵʵ ʥʵʤʵʛʜʵʭ ʙʦʣʦʥ 
ʙװʪʵʵʛʜʵʭװװʥʵʵ ᴇʥʜᴇʨ װʥʵʵʨ ʙʦʨʣʫʫʣʩʘʥʪʘʡ  
ʭʦʣʙʦʦʪʦʡ. 2017 ʦʥʜ 461,069.41 ʩʘʷ ʪᴇʛʨᴇʛʠʡʥ 
ʘʰʠʛʪʘʡ ʘʞʠʣʣʘʩʘʥ ʙʘ 2018 ʦʥʦʦʩ ʪʘʪʚʘʨʳʥ ʜʘʨʘʘʭ 
ʘʰʠʛ ʥʴ 807,562.20 ʩʘʷ ʪᴇʛʨᴇʛ ʙʘʡʛʘʘ ʙʘ 2020-2021 
ʦʥʫʫʜʘʜ ʪʘʪʚʘʨʳʥ ʜʘʨʘʘʭ ʘʰʠʛ ʥʴ ʙʫʫʨʩʘʥ 
ᴇᴇʨʯʣᴇʣʪʪʵʡ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʙʘʛʘ ʘʰʠʛʪʘʡ ʘʞʠʣʣʘʩʘʥ 
ʙᴇʛᴇᴇʜ ʠʭ ʭʵʤʞʵʵʥʠʡ ʙװʪʵʵʛʜʵʭװװʥ ʙʦʨʣʫʫʣʩʥʳ 
ʜʘʨʘʘʛʘʘʨ ʪʘʪʚʘʨ ʥʵʤʵʛʜʩʵʥʪʵʡ ʭʦʣʙʦʦʪʦʡ. 

ɼװʛʥʵʣʪ 

ʋʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ ʥʴ ʙʫʩʘʜ ʩʘʣʙʘʨʪʘʡ 
ʭʘʨʴʮʫʫʣʘʭʘʜ ʩʘʥʭװװʛʠʡʥ ʭʫʚʴʜ ᴇʥʜᴇʨ ʜװʥʛʵʵʨ 
ʪʘʡʣʘʥ ʪʦʦʮʦʦ ʪʦʦʮʦʛʜʜʦʛ. װתʥʠʡʛʵʵ ʜʘʛʘʘʜ ʥʘʨʠʡʥ 
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ʪʦʦʮʦʦ ʰʠʥʞʠʣʛʵʵʥװװʜʠʡʛ ʭʠʡʭ ʰʘʘʨʜʣʘʛʘ ʛʘʨʜʘʛ. 
ɹʘʡʛʫʫʣʣʘʛʫʫʜ ᴇᴇʨʩʜʠʡʥ ʜʦʪʦʦʜ װʡʣ ʘʞʠʣʣʘʛʘʘ 
ʙʦʣʦʥ ʯʘʥʘʨ ʰʘʘʨʜʣʘʛʳʥ ʜʘʛʫʫ ʩʘʥʭװװʛʠʡʥ ʥʵʛʜʩʵʥ 
ʙװʨʪʛʵʣ ʙʦʣʦʥ ʪʘʡʣʘʥʛ ʫʣʠʨʘʣ ʙʦʣʛʦʥ ʛʘʨʛʘʜʘʛ. ʕʥʵ 
ʥʴ ʪʫʭʘʡʥ ʙʘʡʛʫʫʣʣʘʛʳʥ ʪʫʭʘʡʥ ʞʠʣʠʡʥ װʡʣ 
ʘʞʠʣʣʘʛʘʘʛ ʤᴇʥʛᴇʥ ʜװʥʛʵʵʨ ʭʘʨʘʭ ʙʦʣʦʤʞʠʡʛ 
ʭʘʥʛʘʜʘʛ. ʉʘʥʭװװʛʠʡʥ ʭʵʚʪʵʵ, ʙʦʩʦʦ ʰʠʥʞʠʣʛʵʵʛ 
ʭʠʡʩʥʵʵʨ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʛʯ ʙʦʣʦʥ ʭʫʚʴʮʘʘ 
ʵʟʵʤʰʠʛʯʠʜ ʭᴇʨᴇʥʛᴇ ʵʭ װװʩʚʵʨʠʡʥ ʙװʪʮʠʡʛ 
ʪʦʜʦʨʭʦʡʣʞ, ʭᴇʨᴇʥʛᴇ, ʢʘʧʠʪʘʣʳʥ ʙװʪʵʮ, ʵʜʠʡʥ 
ʟʘʩʛʠʡʥ ʝʨᴇʥʭʠʡ ʯʘʜʚʘʨʳʥ ʥʵʛʪʛʵʣʵʵʨ ʩʘʥʭװװʛʠʡʥ 
ᴇʩᴇʣʪ ʙʫʫʨʘʣʪʳʛ ʭʘʨʞ ʙʦʣʥʦ. ʍʘʨʠʥ ʭʵʚʪʵʵ 
ʰʠʥʞʠʣʛʵʵʥʠʡ ʭʫʚʴʜ ʮʘʛ ʭʫʛʘʮʘʘʥʳ ʭʘʨʴʮʫʫʣʩʘʥ 
ʰʠʥʞʠʣʛʵʵʥʠʡ ᴇᴇʨʯʣᴇʣʪʠʡʛ װʟװװʣʞ ʙʘʡʛʘʘ 
ʤʵʜʵʵʣʣʠʡʛ ʭװʨʛʵʞ ʮʘʘʰʜʘʘ װʡʣ ʘʞʠʣʣʘʛʘʘ ʙʘ 
ʩʘʥʭװװʛʠʡʥ ʩʪʨʘʪʝʛʠ ʪᴇʣᴇʚʣᴇʛᴇᴇʛ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ 
ʰʘʘʨʜʣʘʛʘʪʘʡ װʟװװʣʵʣʪ ʙʦʣʥʦ. ʊʫʭʘʡʥ ʙʘʡʛʫʫʣʣʘʛʘ 
ʥʴ ʩʘʥʭװװʛʠʡʥ ʙʘʡʜʣʘʘ ʠʨʵʭ ʦʥʫʫʜʘʜ ʭʷʥʘʞ 
ʩʘʥʭװװʛʠʡʥ ʭʫʚʴʜ ʫʥʘʣʪʘʜ ʦʨʦʭʦʦʩ ʫʨʴʜʯʠʣʘʥ 
ʩʵʨʛʠʡʣʵʭ ʙʦʣʦʤʞʪʦʡ.   ʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡ ʍʂ 
ʥʴ  ʥʠʡʪ  ʭᴇʨᴇʥʛʠʡʥ 85 ʭʫʚʠʘʩ ʜʵʵʰ ʭʫʚʠʡʛ 
ʵʨʛʵʣʪʠʡʥ ʙʫʩ ʭᴇʨᴇʥʛᴇ ʙʫʶʫ װʥʜʩʵʥ ʭᴇʨᴇʥʛᴇ ʵʟʵʣʞ,  
ʵʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛᴇ ʥʴ װʣʜʩʵʥ ʭʫʚʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ. 
ʕʥʵ ʥʴ װʥʜʩʵʥ ʭᴇʨᴇʥʛʠʡʥ ʘʰʠʛʣʘʣʪ ʩʘʡʥ ʙʘʡʛʘʘʛ 
ʭʘʨʞ ʙʦʣʥʦ. ʎʘʘʰʜʘʘ  װʥʜʩʵʥ ʭᴇʨᴇʥʛʠʡʥ 

ʘʰʠʛʣʘʣʪʳʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʨ ᴇʛᴇᴇʞʠʡʛ 
ʜʵʵʰʣװװʣʵʭʵʜ ʛʦʣ ʭװʯʠʥ ʟװʡʣ ʥʴ װʥʜʩʵʥ ʭᴇʨᴇʥʛʠʡʛ 
ʰʠʥʵʯʣʵʭ, ʪʝʭʥʠʢʠʡʥ ʰʠʥʵʯʣʵʣ ʙʦʣʦʥ ʰʠʥʞʣʵʭ 
ʫʭʘʘʥʳ ʦʣʦʣʪ, ʥʵʵʣʪʠʡʛ ʥʵʚʪʨװװʣʵʭ ʟʵʨʵʛ 
ʰʘʘʨʜʣʘʛʘʪʘʡ. ʀʥʛʵʩʥʵʵʨʵʵ װʡʣʜʚʵʨʠʡʥ 
ʘʚʪʦʤʘʪʞʫʫʣʘʣʪ, ʤʝʭʘʥʠʢʞʫʫʣʘʣʪ ʩʘʡʞʠʨʯ 
ʘʞʠʣʯʜʳʥ ʭᴇʜᴇʣʤᴇʨʠʡʥ ʙװʪʵʵʤʞ ʜʵʵʰʣʵʥ 
 ʡ ʘʞʠʣʣʘʛʘʘ, ʘʞʣʳʥ ʙʘʡʨʥʳװʡʣʜʚʵʨʠʡʥ ʘʶʫʣʛװ
ʦʨʯʠʥ ʜʵʵʰʣʵʥ, װʨʛװʡ ʟʘʨʜʘʣ ʙʘʛʘʩʛʘʭʘʜ ʥᴇʣᴇᴇʣʥᴇ. 
ʍᴇʨᴇʥʛᴇ ʘʰʠʛʣʘʣʪʘʘ ʩʘʡʞʨʫʫʣʘʭ ʘʨʛʘ ʙʦʣ 
ʭᴇʜᴇʣʤᴇʨʠʡʥ ʭʵʨʵʛʩʵʣʜ ʪʝʭʥʠʢʠʡʥ ʰʠʥʵʯʣʵʣ, 
ʤʘhʠʥ, ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʘʞʣʳʥ ʮʘʛʠʡʛ 
ʥʵʤʵʛʜװװʣʵʭ, װʡʣʜʚʵʨʣʵʣʠʡʥ ʫʜʠʨʜʣʘʛʘ ʟʦʭʠʦʥ 
ʙʘʡʛʫʫʣʘʣʪʳʛ ʩʘʡʞʨʫʫʣʘʭ ʟʵʨʵʛ ʘʨʛʘ ʭʵʤʞʵʵ ʘʚʯ 
ʙʦʣʥʦ. 

ɸʰʠʛʣʘʩʘʥ ʥʦʤ ʟװʡ 

1. ɼ.ʉʘʨʘʥʛʫʘ ʋʫʣ ʫʫʨʭʘʡʥ װʡʣʜʚʵʨʣʵʣʠʡʥ 
ʵʜʠʡʥ ʟʘʩʘʛ  

2. ʇ.ɼʘʷʥʙʘʷʨ ñʉʘʥʭװװʛʠʡʥ ʵʨʩʜʣʠʡʥ 
ʰʠʥʞʠʣʛʵʵò 

3. ʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡ ʍʂ-ʠʡʥ ʩʘʥʭװװʛʠʡʥ 
ʪʘʡʣʘʥ 
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 ʊᴆʄʈʀʁʅ ʍתɼʈʀʁʅ ᴆʈʉᴆʃɼᴆʍ ʏɸɼɺɸʈʓʅ ʉʋɼɸʃɻɸɸ 

 
ɹ.ʉʦʜʥʦʤ 

 ʋʜʠʨʜʘʛʯ ʙʘʛʰ:ʉ.ʕʥʭʮʘʮʨʘʣ 

ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ, ɻʝʦʣʦʛʠ ʫʫʣ ʫʫʨʭʘʡʥ ʩʫʨʛʫʫʣʴ, ʋʫʣ ʫʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠ ʩʘʣʙʘʨ 

ʀ-ʤʘʡʣ ʭʘʷʛ: tsatsral_s2000@yahoo.com;  

 

ʍʫʨʘʘʥʛʫʡð ʊϺʤʨʠʡʥ ʭϮʜʵʨ ʦʣʙʦʨʣʦʭ ʘʨʛʘ ʥʴ ʦʣʙʦʨʣʦʞ ʙʫʡ ʭϮʜʨʠʡʥ ʪϺʨʣϺϺʩ ʭʘʤʘʘʨʯ ϺϺʨ ϺϺʨ ʙʘʡʜʘʛ. ʍϮʜʨʠʡʥ 

ʦʨʜʫʫʜʳʥ ʤʠʥʝʨʘʣʦʛʠ, ʛʝʦʣʦʛʠ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʘʥ ʪϺʤʨʠʡʥ ʭϮʜʨʠʡʥ Ϯʥʜʩʵʥ ʜϺʨʚϺʥ ʪϺʨʣʠʡʥ ʦʨʜʳʛ ʘʰʠʛʣʘʞ 

ʙʘʡʥʘ. ʕʜʛʵʵʨ ʥʴ ʤʘʛʥʝʪʠʪ, ʪʠʪʘʥʦʤʘʛʥʝʪʠʪ, ʠʭ ʭʵʤʞʵʵʥʠʡ ʛʝʤʘʪʠʪ, ʧʠʟʦʣʠʪ ʪϺʤʨʠʡʥ ʯʫʣʫʫʥʳ ʦʨʜʫʫʜ 

ʶʤ. ʉʫʜʘʣʛʘʘʥʳ ʦʙʴʝʢʪ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʪϺʤʨʠʡʥ ʭϮʜʵʨ ʦʣʙʦʨʣʜʦʛ ʵʢʩʧʦʨʪʣʦʜʦʛ ʘʞ ʘʭʫʡʥ ʥʵʛʞ ʄʦʥʛʦʣ 

ʫʣʩʳʥ ʩʪʘʪʠʩʪʠʢ ʩʫʜʘʣʛʘʘ ʪʦʦ ʙʘʨʠʤʪ, ɹʫʩʘʜ ʫʣʩ ʦʨʥʳ ʪϺʤʨʠʡʥ ʭϮʜʨʠʡʥ ʵʢʩʧʦʨʪʣʦʛʯ ʢʦʤʧʘʥʫʫʜ ʙʘʡʥʘ. 

ʊϺʤʨʠʡʥ ʭϮʜʨʠʡʥ ϺʨʩϺʣʜϺϺʥʠʡ ʟʘʭ ʟʵʵʣʠʡʥ ʩʫʜʘʣʛʘʘʛ ʜʦʪʦʦʜ ʙʦʣʦʥ ʛʘʜʘʘʜʳʥ ʪʫʨʰʣʘʛʳʛ ʩʫʜʣʘʥ ʪϺʤʨʠʡʥ 

ʭϮʜʨʠʡʥ ʙʦʨʣʫʫʣʘʣʪʳʥ ʟʘʭ ʟʵʵʣʠʡʛ ʩʘʡʞʨʫʫʣʘʭ ʩʘʥʘʣ ʜʵʚʰϮϮʣʵʭ. ʄʦʥʛʦʣ ʫʣʩʳʥ ʭʫʚʴʜ ʵʢʩʧʦʨʪ ʩʫʣ ʙʘʡʛʘʘ 

ʙϺʛϺϺʜ ʙʫʩʘʜ ʫʣʩ ʦʨʥʦʦʩ ʜʦʦʛʫʫʨ ϮʟϮϮʣʵʣʪʪʵʡ ʙʘʡʥʘ. ϮϮʥʠʡ ʛʦʣ ʰʘʣʪʛʘʘʥ ʥʴ ʩʫʜʘʣʛʘʘ ʭϺʛʞϮϮʣʵʣʪ ʜʫʪʤʘʛ 

ʙʘʡʥʘ. ʄʦʥʛʦʣ ʫʣʩʳʥ ʭʵʤʞʵʵʥʜ ʭʵʜ ʭʵʜʵʥ ʫʫʨʭʘʡ ʙʘʡʜʘʛ ʙϺʛϺϺʜ ʦʣʦʥ ʪϺʨʣʠʡʥ ʙϮʪʵʵʛʜʵʭϮϮʥϮϮʜʠʡʛ ʙʠʡ ʙʦʣʛʦʭ 

ʙʦʣʦʤʞʪʦʡ. ʄϺʥ ʫʫʨʭʘʡʛʘʘʩ ʛʘʟʨʳʥ ʙʘʷʣʘʛ ʥϺϺʮ ʠʭʵʵʨ ʦʣʙʦʨʣʦʞ ʘʚʯ ʙʘʡʥʘ. ʛʵʚʯ ʩʫʜʘʣʛʘʘ ʭϺʛʞϮϮʣʵʣʪ 

ʙʘʡʭʛϮʡ ʫʯʠʨ ʜʦʪʦʦʜʜʦʦ ʭϺʛʞϮϮʣʵʣʪ ʭʠʡʞ ʵʢʩʧʦʨʪʳʛ ʜʵʤʞʠʞ ʯʘʜʘʭʛϮʡ ʙʘʡʥʘ. ϮϮʥʵʵʩ ʰʘʣʪʛʘʘʣʘʥ ʛʘʜʥʳ 

ʭϺʨϺʥʛϺ ʦʨʫʫʣʘʣʪʳʛ ʠʭʵʵʨ ʘʚʯ ʛʘʜʘʘʜ ʫʣʩ ʦʨʥʳ ʵʜʠʡʥ ʟʘʩʛʠʡʛ ʠʣϮϮʪʵʡ ʭϺʛʞϮϮʣʞ ʙʘʡʛʘʘ ʩʫʣ ʪʘʣ ʘʞʠʛʣʘʛʜʘʞ 

ʙʘʡʥʘ. ʵʢʩʧʦʨʪʳʛ ʜʵʤʞʠʭ ʙʦʜʣʦʛʳʥ ʭϮʨʵʵʥʜ ϺʥϺϺʛʠʡʥ ʥϺʭʮϺʣ ʙʘʡʜʘʣ ʟϺʚʭϺʥ ʙʦʜʣʦʛʦ ʪϺʣϺʚʣϺʣʪ ʙʫʩʘʜ ʫʣʩ 

ʦʨʦʥʪʦʡ ʭʘʤʪʳʥ ʘʞʠʣʣʘʛʘʘ ʭʵʨʭʵʥ ʭʠʡʭ ʛʘʜʥʳ Ϯʡʣʜʚʵʨʣʵʣʜ ʪϮϮʭʠʡ ʵʜʵʵ ʭʵʨʭʵʥ ʥʠʡʣϮϮʣʭϮϮ ʛʵʩʵʥ ʙʦʜʣʦʛʳʛ 

ʙʘʨʠʭʘʘʩ ʜʦʪʦʦʜʜʦʦ ʩʫʜʘʣʛʘʘ ʭϺʛʞϮϮʣʵʣʪʠʡʛ ʩʘʡʞʨʫʫʣʞ Ϯʡʣʜʚʵʨʣʵʣʠʡʛ ʠʣϮϮ ʭϺʛʞϮϮʣʞ ʜʵʤʞʠʞ 

ʮʘʘʰʠʣʚʘʣ ʵʢʩʧʦʨʪʳʛ ʭϺʛʞϮϮʣʵʭ ʪʘʣʳʥ ʙʦʜʣʦʛʦ ʙʘʨʠʤʪʣʘʭʛϮʡ ʙʘʡʛʘʘ ʥʴ ʫʯʠʨ ʜʫʪʘʛʜʘʣʪʘʡ ʙʘʡʥʘ. 

ʊϮʣʭϮϮʨ Ϯʛ: ʊϺʤʨʠʡʥ ʭϮʜʵʨ, ϺʨʩϺʣʜϺʭ ʯʘʜʚʘʨ, ʟʘʭ ʟʵʵʣ

I.  ʋɼʀʈʊɻɸʃ 

ʉʫʜʘʣʛʘʘʥʳ ʟʦʨʠʣʛʦ: 

ʊᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ᴇʨʩᴇʣʜᴇᴇʥʠʡ ʟʘʭ ʟʵʵʣʠʡʥ 
ʩʫʜʘʣʛʘʘʛ ʜʦʪʦʦʜ ʙʦʣʦʥ ʛʘʜʘʘʜʳʥ ʪʫʨʰʣʘʛʳʛ 
ʩʫʜʣʘʥ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʙʦʨʣʫʫʣʘʣʪʳʥ ʟʘʭ ʟʵʵʣʠʡʛ 
ʩʘʡʞʨʫʫʣʘʭ ʩʘʥʘʣ ʜʵʚʰװװʣʵʭ 

ʉʫʜʘʣʛʘʘʥʳ ʟʦʨʠʣʪʫʫʜ: 

ɿʦʨʠʣʛʦʦ ʙʠʝʣװװʣʭʠʡʥ ʪʫʣʜ ʜʘʨʘʘʭ ʟʦʨʠʣʪʫʫʜʳʛ 
ʜʵʚʰװװʣʣʵʵ: 

ü ᴆʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨʳʥ ʦʡʣʛʦʣʪ 

ü ᴆʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨʳʥ װʥʵʣʛʵʵ ʦʥʦʣ ʘʨʛʘ ʟװʡʛ 
ʩʫʜʣʘʭ 

ü ᴆʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨʳʥ ʩʫʜʘʣʛʘʘʥʳ ʘʨʛʘ ʟװʡʛ 
ʩʫʜʣʘʭ 

ü ʄʦʥʛʦʣ ʫʣʩʳʥ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʟʘʭ 
ʟʵʵʣʠʡʛ ʩʫʜʣʘʭ 

ü ɹʫʩʘʜ ʫʣʩ ʦʨʥʳ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ 
ᴇʨʩᴇʣʜᴇᴇʥʠʡ ʟʘʭ ʟʵʵʣʠʡʛ ʩʫʜʣʘʭ 

ü ʊᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʟʘʭ ʟʵʵʣʠʡʥ ʩʫʜʘʣʛʘʘ 

ü ʊᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ᴇʨʩᴇʣʜᴇᴇʥʠʡ ʟʘʭ 
ʟʵʵʣʠʡʛ ʩʘʡʞʨʫʫʣʘʭ ʘʨʛʘ ʟʘʤʳʛ ʩʫʜʣʘʭ 

ʉʫʜʘʣʛʘʘʥʳ ʦʙʲʝʢʪ: 

ʉʫʜʘʣʛʘʘʥʳ ʦʙʴʝʢʪ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʪᴇʤʨʠʡʥ 
ʭװʜʵʨ ʦʣʙʦʨʣʜʦʛ ʵʢʩʧʦʨʪʣʦʜʦʛ ʘʞ ʘʭʫʡʥ ʥʵʛʞ 
ʄʦʥʛʦʣ ʫʣʩʳʥ ʩʪʘʪʠʩʪʠʢ ʩʫʜʘʣʛʘʘ ʪʦʦ ʙʘʨʠʤʪ, 
ɹʫʩʘʜ ʫʣʩ ʦʨʥʳ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʵʢʩʧʦʨʪʣʦʛʯ 
ʢʦʤʧʘʥʫʫʜ ʙʘʡʥʘ.  

 

ʉʫʜʘʣʛʘʘʥʳ ʪʘʘʤʘʛʣʘʣ: 

ɼʘʨʘʘʭ ʭʦʸʨ ʪʘʘʤʘʛʣʘʣʳʛ ʜʵʚʰװװʣʵʚ: 

1. ʄʦʥʛʦʣ ʫʣʩ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʟʘʭ ʟʵʵʣʜ 
ʮʘʘʰʠʜ ʭװʯʪʵʡ ᴇʨʩᴇʣʜᴇʛʯ ʙʦʣʞ ᴇʩᴇʥ 
ʜʵʚʰʠʭ ʙʦʣʦʤʞʪʦʡ 

2. ʄʦʥʛʦʣ ʫʣʩ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʵʢʩʧʦʨʪʳʥ 
ʟʘʭ ʟʵʵʣʜ ʙʫʩʘʜ ʫʣʩ ʦʨʥʳ ʪʫʨʰʣʘʛʳʛ ᴇʨʛᴇʥ 
ʘʰʠʛʣʘʜʘʛ 

ʉʫʜʘʣʛʘʘʥʳ ʘʯ ʭʦʣʙʦʛʜʦʣ: 

ʊᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ᴇʨʩᴇʣʜᴇᴇʥʠʡ ʟʘʭ ʟʵʵʣʠʡʛ ʂʦʚʠʜ 
19 ʮʘʨ ʪʘʭʣʘʘʩ ʭʦʡʰ ʩʫʜʘʣʩʘʥ ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣ 
ʙʘʡʭʛװʡ ʙᴇʛᴇᴇʜ ᴇʥᴇᴇ װʝʠʡʥ ᴇʨʩᴇʣʜᴇᴇʥʠʡ ʟʘʭ 
ʟʵʵʣʠʡʛ ʪʦʜʦʨʭʦʡʣʞ ʙʫʩʘʜ ʫʣʩ ʦʨʥʳ ʪʫʨʰʣʘʛʳʛ 
ʥʵʚʪʨװװʣʵʭ ʩʘʥʘʣ ʜʵʚʰװװʣʞ ʙʘʡʛʘʘʛʘʘʨʘʘ ʘʯ 
ʭʦʣʙʦʛʜʦʣʪʦʡ ʶʤ. 

II.  ᴆʈʉᴆʃɼᴆʍ ʏɸɼɺɸʈʓɻ 

ʊʆɼʆʈʍʆʁʃʆʍ ʆʅʆʃ 

ɸʈɻɸɿתʁʅ ʉʋɼɸʃɻɸɸ 

 ʊᴇʤʨʠʡʥ ʭװʜʵʨ ʥʴ ʜʵʣʭʠʡʛ ʙװʨʜװװʣʜʵʛ ʛʫʨʘʚ 
ʜʘʭʴ ʭʘʤʛʠʡʥ ʪװʛʵʵʤʵʣ ʵʣʝʤʝʥʪ ʶʤ. ʊᴇʤʨʠʡʥ 
ʭװʜʨʠʡʥ װʥʜʩʵʥ ʙװʨʵʣʜʵʭװװʥ ʭʵʩʵʛ ʥʴ ʛʝʤʘʪʠʪ ʙʘ 
ʤʘʛʥʝʪʠʪ ʶʤ. ʊʘʢʦʥʠʪ ʥʴ ʙʘʛʘ ʘʛʫʫʣʛʘʪʘʡ ʪᴇʤʨʠʡʥ 
ʭװʜʵʨ ʶʤ. ʊᴇʤʨʠʡʥ ʭװʜʵʨ ʥʴ ʙʘʨʠʣʛʳʥ ʙʦʣʦʥ ʙʫʩʘʜ 
ʭʵʨʵʛʮʵʵʥʜ ʭʘʥʛʘʣʪʪʘʡ ʭװʯ ʯʘʜʘʣʛװʡ ʪʫʣ ʪװװʭʠʡ 
ʪᴇʤʨʠʡʛ ʚʦʣʴʬʨʘʤ, ʤʘʥʛʘʥ, ʥʠʢʝʣʴ, ʚʘʥʘʜʠ, ʭʨʦʤ 
ʟʵʨʵʛ ʙʫʩʘʜ ʵʣʝʤʝʥʪװװʜʪʵʡ ʭʘʡʣʫʫʣʜʘʛ. ʊᴇʤʨʠʡʥ 
ʭװʜʨʵʵʨ ʭʠʡʩʵʥ ʛʘʥ ʥʴ ʙʘʨʠʣʛʘ, ʘʚʪʦʤʘʰʠʥʳ 
 ʡʣʜʚʵʨʣʵʣʠʡʥ ʩʘʣʙʘʨʪװ ʡʣʜʚʵʨʣʵʣ ʙʦʣʦʥ ʙʫʩʘʜװ
ʘʰʠʛʣʘʛʜʜʘʛ. (Minerals Education Coalition. "Iron, 
2022)  ʄʝʪʘʣʣ ʪᴇʤᴇʨ ʥʴ ʩʦʣʠʨʦʦʩ ʛʘʨʘʣʪʘʡ ʪᴇʤᴇʨ-
ʥʠʢʝʣʴ ʭʘʡʣʰ , ʛװʥ ʤʘʥʪʠʡʥ ʢʩʝʥʦʣʠʪʳʥ ʤʘʰ ʭʦʚʦʨ 
ʭʵʣʙʵʨʵʵʩ ʙʫʩʘʜ ʥʴ ʜʵʣʭʠʡʥ ʛʘʜʘʨʛʫʫ ʜʵʵʨ ʙʘʨʘʛ 
ʤʵʜʵʛʜʜʵʛʛװʡ . ɿʘʨʠʤ ʪᴇʤᴇʨ ʩʦʣʠʨʫʫʜ ʥʴ 1000 ʢʤ ʙʘ 
ʪװװʥʵʵʩ ʜʵʵʰ ʜʠʘʤʝʪʨʪʵʡ ʭʫʨʠʤʪʣʘʛʜʩʘʥ 
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ʙʠʝʪװװʜʵʵʩ װװʩʩʵʥ ʛʵʞ װʟʜʵʛ. (Goldstein, 2009) 
ʊᴇʤʨʠʡʥ ʛʘʨʘʣ װװʩʣʠʡʛ ʵʮʵʩʪ ʥʴ ʦʜʜʳʥ ʮᴇʤʠʡʥ 
ʥʵʛʜʣʵʵʩ װװʜʵʥ װװʩʩʵʥ ʛʵʞ װʟʵʞ ʙʦʣʦʭ ʙᴇʛᴇᴇʜ 
ʪᴇʤʨʠʡʥ ʠʭʵʥʭ ʭʵʩʵʛ ʥʴ ʭʵʪ ʰʠʥʵ ʦʜ ʙʦʣʞ ʩװʡʨʯ, 
ʜʵʣʙʵʨʵʭʵʜ ʭʘʥʛʘʣʪʪʘʡ ʪʦʤ װʭʵʞ ʙʫʡ ʦʜʥʦʦʩ װװʩʩʵʥ 
ʛʵʞ װʟʜʵʛ. (George.H, 2012)  

 ʊᴇʤᴇʨ ʥʴ ʜʵʣʭʠʡʥ ʮʘʨʮʜʘʩʳʥ ʜᴇʨᴇʚ ʜʵʭ 
ʭʘʤʛʠʡʥ ʵʣʙʵʛ ʵʣʝʤʝʥʪ ʙᴇʛᴇᴇʜ ʦʡʨʦʣʮʦʦʛʦʦʨ 5%-
ʠʡʛ ʵʟʵʣʜʵʛ ʯ ʜʠʡʣʵʥʭ ʥʴʩʠʣʠʢʘʪ ʵʩʚʵʣ ʠʣװװ ʭʦʚʦʨ 
ʢʘʨʙʦʥʘʪʳʥ ʵʨʜʵʩ. ʕʜʛʵʵʨ ʘʰʠʛʪ ʤʘʣʪʤʘʣʘʘʩ ʮʵʚʵʨ 
ʪᴇʤʨʠʡʛ ʷʣʛʘʭ ʪʝʨʤʦʜʠʥʘʤʠʢ ʩʘʘʜ ʙʵʨʭʰʵʵʣ ʥʴ 
ʘʩʘʨ ʠʭ ʙᴇʛᴇᴇʜ ʵʨʯʠʤ ʭװʯ ʠʭ ʰʘʘʨʜʜʘʛ; ʀʡʤʵʵʩ 
ʭװʥʠʡ װʡʣʜʚʵʨʣʵʣʜ ʘʰʠʛʣʘʜʘʛ ʪᴇʤʨʠʡʥ ʙװʭ ʵʭ 
 ʩʚʵʨ ʥʴ ʭʘʨʴʮʘʥʛʫʡ ʭʦʚʦʨ ʪᴇʤʨʠʡʥ ʠʩʣʠʡʥװװ
ʵʨʜʩװװʜʠʡʛ, ʷʣʘʥʛʫʷʘ ʛʝʤʘʪʠʪʠʡʛ ʘʰʠʛʣʘʜʘʛ. ɸʞ 
 ʡʣʜʚʵʨʠʡʥ ʭʫʚʴʩʛʘʣʘʘʩ ᴇʤʥᴇ ʠʭʵʥʭ ʪᴇʤʨʠʡʛװ
ʞʠʰʵʵʣʙʵʣ ɸʤʝʨʠʢʠʡʥ ʭʫʚʴʩʛʘʣ ʙʘ ʅʘʧʦʣʝʦʥʳ 
ʜʘʡʥʳ װʝʜ ᴇʨʛᴇʥ ʦʣʜʦʮʪʦʡ ʛʝʪʠʪ ʵʩʚʵʣ ʙʦʛ ʭװʜʨʵʵʩ 
ʛʘʨʛʘʞ ʘʚʜʘʛ ʙʘʡʚ. ɹʘʣʘʨ ʵʨʪʥʠʡ ʥʠʡʛʤװװʜ 
ʣʘʪʝʨʠʪʳʛ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʵʭ װװʩʚʵʨ ʙʦʣʛʦʥ 
ʘʰʠʛʣʘʜʘʛ ʙʘʡʩʘʥ. ʊװװʭʵʵʩ ʭʘʨʘʭʘʜ ʘʞ 
 ʜʨʠʡʥװʡʣʜʚʵʨʞʩʵʥ ʥʠʡʛʵʤʜ ʘʰʠʛʣʘʩʘʥ ʪᴇʤʨʠʡʥ ʭװ
ʠʭʵʥʭ ʭʵʩʛʠʡʛ 70% Fe-ʠʡʥ ʘʛʫʫʣʘʤʞʪʘʡ ʛʝʤʘʪʠʪ 
ʛʦʣʯʣʦʥ ʘʛʫʫʣʩʘʥ ʦʨʜʫʫʜʘʘʩ ʦʣʙʦʨʣʦʞ ʙʘʡʞʵʵ. 
ʕʜʛʵʵʨ ʦʨʜʳʛ ʠʭʵʚʯʣʵʥ "ʰʫʫʜ ʪʵʵʚʵʨʣʵʭ ʭװʜʵʨ" 
ʵʩʚʵʣ "ʙʘʡʛʘʣʠʡʥ ʭװʜʵʨ" ʛʵʞ ʥʵʨʣʵʜʵʛ. ɼʵʣʭʠʡʥ 2-
ʨ ʜʘʡʥʳ ʜʘʨʘʘʛʘʘʨ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʵʨʵʣʪ 
ʥʵʤʵʛʜʵʞ, ɸʅʋ-ʜ ᴇʥʜᴇʨ ʘʛʫʫʣʛʘʪʘʡ ʛʝʤʘʪʠʪʠʡʥ 
ʭװʜʨʠʡʥ ʭʦʤʩʜʦʣ װװʩʩʵʥ. ɹʘʛʘ ʘʛʫʫʣʛʘʪʘʡ ʪᴇʤʨʠʡʥ 
ʭװʜʨʠʡʥ ʵʭ װװʩʚʵʨʠʡʛ ʭᴇʛʞװװʣʵʭ, ʷʣʘʥʛʫʷʘ 
ʤʘʛʥʝʪʠʪ ʙʘ ʪʘʢʦʥʠʪʳʛ ʘʰʠʛʣʘʭ ʙʦʣʩʦʥ. ( Iron ore 
pricing emerges from stone age, 2011) 

 ʊᴇʤʨʠʡʥ ʭװʜʵʨ ʦʣʙʦʨʣʦʭ ʘʨʛʘ ʥʴ ʦʣʙʦʨʣʦʞ ʙʫʡ 
ʭװʜʨʠʡʥ ʪᴇʨʣᴇᴇʩ ʭʘʤʘʘʨʯ ᴇᴇʨ ᴇᴇʨ ʙʘʡʜʘʛ. ʍװʜʨʠʡʥ 
ʦʨʜʫʫʜʳʥ ʤʠʥʝʨʘʣʦʛʠ, ʛʝʦʣʦʛʠ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʘʥ 
ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ װʥʜʩʵʥ ʜᴇʨʚᴇʥ ʪᴇʨʣʠʡʥ ʦʨʜʳʛ 
ʘʰʠʛʣʘʞ ʙʘʡʥʘ. ʕʜʛʵʵʨ ʥʴ ʤʘʛʥʝʪʠʪ, 
ʪʠʪʘʥʦʤʘʛʥʝʪʠʪ, ʠʭ ʭʵʤʞʵʵʥʠʡ ʛʝʤʘʪʠʪ, ʧʠʟʦʣʠʪ 
ʪᴇʤʨʠʡʥ ʯʫʣʫʫʥʳ ʦʨʜʫʫʜ ʶʤ. (Goldstein, 2009) 

 ʊᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʭʵʨʵʛʣʵʵ: 

ʊᴇʤᴇʨ ʙʦʣ ʜʵʣʭʠʡʥ ʭʘʤʛʠʡʥ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʛʜʜʵʛ 
ʤʝʪʘʣʣ ʙᴇʛᴇᴇʜ ʪᴇʤʨʠʡʥ ʭװʜʵʨ ʥʴ ʛʦʣ ʙװʨʵʣʜʵʭװװʥ 
ʭʵʩʵʛ ʙᴇʛᴇᴇʜ ʞʠʣʜ ʘʰʠʛʣʘʜʘʛ ʥʠʡʪ ʤʝʪʘʣʣʳʥ ʙʘʨʘʛ 
95%-ʠʡʛ ʵʟʵʣʜʵʛ. ( Iron ore pricing emerges from 
stone age, 2011) ʕʥʵ ʥʴ װʥʜʩʵʥʜʵʵ ʙʘʨʠʣʛʘ 
ʙʘʡʛʫʫʣʘʤʞ, ʭᴇʣᴇʛ ʦʥʛʦʮ, ʘʚʪʦʤʘʰʠʥ, ʤʘʰʠʥ 
ʤʝʭʘʥʠʟʤʜ ʘʰʠʛʣʘʛʜʜʘʛ. ʍʷʪʘʜ ʦʜʦʦʛʦʦʨ ʪᴇʤʨʠʡʥ 
ʭװʜʨʠʡʥ ʭʘʤʛʠʡʥ ʪʦʤ ʭʵʨʵʛʣʵʛʯ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ 
ʜʣɻʭʠʡʥ ʭʘʤʛʠʡʥ ʪʦʤ ʛʘʥ װʡʣʜʚʵʨʣʵʛʯ ʦʨʦʥ ʶʤ. 
ʕʥʵ ʥʴ ʤᴇʥ 2004 ʦʥʜ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʜʘʣʘʡʥ 
ʭʫʜʘʣʜʘʘʥʳ 52%-ʠʡʛ ʭʫʜʘʣʜʘʥ ʘʚʯ ʭʘʤʛʠʡʥ ʪʦʤ 
ʠʤʧʦʨʪʣʦʛʯ ʶʤ. ( Iron ore pricing war, 2009) 
ʍʷʪʘʜʳʛ ʪᴇʤʨʠʡʥ ʭװʜʵʨ, ʤʝʪʘʣʣʫʨʛʠʡʥ ʥװװʨʩʠʡʛ 
ʪװװʭʠʡʛʵʵʨ ʥʴ ʠʭ ʭʵʤʞʵʵʛʵʵʨ ʭʵʨʵʛʣʵʜʵʛ.  

 ɼʵʣʭʠʡʥ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʥᴇᴇʮ  

 ʊᴇʤᴇʨ ʙʦʣ ʜʵʣʭʠʡ ʜʵʵʨʭ ʭʘʤʛʠʡʥ ʵʣʙʵʛ ʵʣʝʤʝʥʪ 
ʙʦʣʦʚʯ ʮʘʨʮʜʘʩʛװʡ. ʊᴇʤʨʠʡʥ ʭװʜʨʠʡʥ 
ʭװʨʪʵʵʤʞʪʵʡ ʥᴇᴇʮʠʡʥ ʭʵʤʞʵʵ ʪʦʜʦʨʭʦʡʛװʡ ʙʘʡʛʘʘ 
ʯ Worldwatch ʭװʨʵʵʣʵʥʛʠʡʥ ʘʞʠʣʪʘʥ ʃʝʩʪʝʨ ɹʨʘʫʥ 
2006 ʦʥʜ ʪᴇʤʨʠʡʥ ʭװʜʵʨ 64 ʞʠʣʠʡʥ ʜʦʪʦʨ (ᴇᴇʨᴇᴇʨ 
ʭʵʣʙʵʣ 2070 ʦʥ ʛʵʭʵʜ) ʜʫʫʩʯ ʤʘʛʘʜʛװʡ ʛʵʩʵʥ ʩʘʥʘʣ 

ʛʘʨʛʘʞ, ʥʵʛ ʫʜʘʘʜ ʥʦʛʜʦʭ ʵʨʵʣʪʠʡʥ 2%-ʠʡʥ 
ᴇʩᴇʣʪʠʡʛ װʥʜʵʩʣʵʥʵ. (Morgan, 2006) 

II.1. ᴆʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨʳʥ װʥʵʣʛʵʵ, ʦʥʦʣ ʘʨʛʘ ʟװʡʥ 
ʩʫʜʘʣʛʘʘ 

ʄʦʥʛʦʣ ʋʣʩʘʜ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʪʝʭʥʠʢ-ʵʜʠʡʥ 
ʟʘʩʛʠʡʥ װʥʜʵʩʣʵʣ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʨʛʘʯʣʘʣʜ 
ʪʫʣʛʫʫʨʣʘʥ ʪʫʭʘʡʥ ʪᴇʩʣʠʡʥ װʥʵ ʮʵʥʠʡʛ ʪʦʦʮʦʭ 
ʘʞʣʳʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʞ ʙʫʡ. ɻʵʭʜʵʵ ʩװװʣʠʡʥ 
ʞʠʣװװʜʵʜ ʦʣʦʥ ʫʣʩʳʥ ʪװʚʰʠʥʜ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ 
 ʥʜʵʩʣʵʣ (evaluation)װ ʥʵʣʛʵʵ (valuation) ʙʦʣʦʥװ
ʛʵʩʵʥ ʭʦʸʨ ʦʡʣʛʦʣʪʳʛ ʷʣʛʘʥ ʦʡʣʛʦʞ, ʪʦʜʦʨʭʦʡʣʞ, 
ʪʫʩ ʪʫʩʘʜ ʥʴ ʭʦʣʙʦʛʜʦʭ ʘʨʛʘ ʘʨʛʘʯʣʘʣʳʛ 
ʙʦʣʦʚʩʨʫʫʣʘʥ ʭʵʨʵʛʣʵʞ ʵʭʵʣʞʵʵ. ɸʰʠʛʪ 
ʤʘʣʪʤʘʣʳʥ װʥʵʣʛʵʵ ʛʵʜʵʛ ʥʴ װʥʵʣʛʵʵ ʭʠʡʞ ʙʫʡ ʮʘʛ 
ʭʫʛʘʮʘʘʥ ʜʘʭʴ ʪʫʭʘʡʥ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʪᴇʩʣʠʡʥ 
 ʡʣװ ʥʛʵʵʨ ʠʣʵʨʭʠʡʣʵʥ ʪʦʦʮʦʭװʥʵ ʮʵʥʠʡʛ ʤᴇʥʛᴇʥ ʜװ
ʷʚʮò ɸʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʪᴇʩʣʠʡʥ װʥʜʵʩʣʵʣ ʛʵʜʵʛ ʥʴ 
ʠʭʵʚʯʣʵʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʰʠʡʜʚʵʨ ʛʘʨʛʘʭʘʜ 
ʘʰʠʛʣʘʭ ʟʦʨʠʣʛʦʦʨ ᴇʨʛᴇʥ ʭװʨʵʵʥʠʡ ʘʩʫʫʜʣʳʛ 
ʭʘʤʘʘʨʩʘʥ ʪʫʭʘʡʣʙʘʣ ʙʦʜʠʪ ʙʘʡʜʣʳʥ, ʪʝʭʥʠʢʠʡʥ, 
ʭʫʫʣʴ ʵʨʭ ʟװʡʥ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʪʦʦʮʦʦ, ʪʦʦʮʦʦʣʦʣ 
ʭʠʡʭʠʡʛ ʭʵʣʥʵ. ʕʥʵʭװװ ʪʦʦʮʦʦ ʪʦʦʮʦʦʣʦʣʜ ʪʝʭʥʠʢ-
ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʥʜʵʩʣʵʣ, ʫʨʴʜʯʠʣʩʘʥ ʪʝʭʥʠʢ-ʵʜʠʡʥ 
ʟʘʩʛʠʡʥ װʥʜʵʩʣʵʣ, ʫʨʴʜʯʠʣʩʘʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ 
ʪʦʦʮʦʦ ʙʦʣʦʥ ʪʦʡʤ ʩʫʜʘʣʛʘʘ ʟʵʨʵʛ ʙʘʛʪʘʥʘ.ò 
ʉʘʣʙʘʨʳʥ ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨʳʛ ᴇᴇʨʠʡʥ ʦʨʥʳ 
ʭʘʨʴʮʘʥʛʫʡ ʜʘʚʫʫ ʪʘʣʜ ʩʫʫʨʠʣʩʘʥ װʥʜʵʩʥʠʡ 
 ,ʜ ʥʵʵʣʪʪʵʡ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʥᴇʭʮᴇʣװװʡʣʜʚʵʨװ
ʙʦʣʦʤʞ, װʨ ᴇʛᴇᴇʞʪʵʡ ʘʰʠʛʣʘʭ ʟʘʤʘʘʨ ʜʵʣʭʠʡʥ ʟʘʭ 
ʟʵʵʣʠʡʥ ʵʨʵʣʪ, ʭʵʨʵʛʮʵʵʥʜ ʥʠʡʮʩʵʥ ʙװʪʵʵʛʜʵʭװװʥ 
 ʡʣʜʚʵʨʣʵʥװ ʚʰʠʥʜװʡʣʯʠʣʛʵʵʛ ʯʘʥʘʨʳʥ ᴇʥʜᴇʨ ʪװ
ʙʦʨʣʫʫʣʞ, ʘʰʠʛ ʦʣʦʭ ʯʘʜʚʘʨ ʪʦʜʦʨʭʦʡʣʥʦ. ᴆᴇʨᴇᴇʨ 
ʭʵʣʙʵʣ ʷʤʘʨʯ ʫʣʩ ʦʨʦʥʜ ʭʘʨʴʮʘʥʛʫʡ ʜʘʚʫʫ ʪʘʣʜ 
ʩʫʫʨʠʣʩʘʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʪʦʜʦʨʭʦʡ ʩʘʣʙʘʨʫʫʜʘʜ 
ʭʘʤʛʠʡʥ װʨ ʘʰʠʛʪʘʡ ʙװʪʵʮ ʪʦʛʪʩʦʥʳ װʨ ʜװʥʜ ʙʠʡ 
ʙʦʣʥʦ.  

  ʥʜʵʩʥʠʡ ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨת

 ʥʜʵʩʥʠʡ ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨ ʛʵʜʵʛ ʥʴ ʠʨʛʵʜʠʡʥ ʘʞת
ʘʤʴʜʨʘʣʳʥ ʩʘʡʥ ʩʘʡʭʘʥ ʙʘʡʜʘʣ, ʭᴇʨᴇʥʛᴇ 
ʦʨʫʫʣʘʣʪʳʥ ʪʘʪʘʭ ʙʘʡʜʣʘʘʨ ʪʦʜʦʨʭʦʡʣʦʛʜʦʥʦ. ʋʣʩ 
ʦʨʥʫʫʜ ᴇᴇʨʠʡʥʭᴇᴇ ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨʳʛ ʛʘʜʘʘʜ 
ʭʫʜʘʣʜʘʘʥʜ ʦʨʦʣʮʦʞ, ʪװװʥʠʡ ʘʰʛʘʘʩ ʭʵʜʠʡʥ 
ʭʵʤʞʵʵʥʠʡ ʘʰʠʛ ʦʣʞ ʙʘʡʛʘʘʛʘʘʨ ʪʦʜʦʨʭʦʡʣʞ 
ʙʦʣʥʦ. ɻʘʜʘʘʜ ʭʫʜʘʣʜʘʘ ʥʴ ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨʳʛ ʭʦʸʨ 
  : ʥʜװת .ʥʜʩʵʥ ʙʘʡʜʣʘʘʨ ʜʵʤʞʜʵʛװ

1. ɻʘʜʘʘʜ ʭʫʜʘʣʜʘʘ ʥʴ ᴇʨʩᴇʣʜᴇᴇʥʠʡʛ 
ʥʵʤʵʛʜװװʣʞ ʫʣʤʘʘʨ ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨʳʛ 
ʜʵʵʰʣװװװʣʵʭʵʜ ʭװʨʛʵʜʵʛ.  

2. ɻʘʘʣʠʡʥ ʪʘʨʠʬʳʥ ʙʘ ʪʘʨʠʬʳʥ ʩʱʙʫʩ 
ʭʦʨʠʛʣʦʣʪʫʫʜ  

ʊʘʨʠʬʳʥ ʙʫʩ ʭʦʨʠʛʣʦʣʪʳʥ ʰʫʫʜ ʙʫʩ ʘʨʛʘ ʥʴ 
ʠʣװװʪʵʡʛʵʵʨ ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨʪ ʥᴇʣᴇᴇʣʜᴇʛ.װתʥʜ: 

¶ ɻʘʜʘʘʜ ʚʘʣʶʪʳʥ ʭʷʟʛʘʘʨʣʘʣʪʫʫʜ 

¶ ʄᴇʥʛᴇʥʠʡ ʙʘʨʴʮʘʘ  

¶ ʕʢʩʧʦʨʪʣʦʛʯ, ʠʤʧʦʨʪʣʦʛʯ ʫʣʩʳʥ ʤʦʥʦʧʦʣʴ  

¶ ʍʘʤʛʠʡʥ ʙʘʛʘ װʥʠʡʥ ʭʷʟʛʘʘʨʣʘʣʪʫʫʜ  

¶ ɿʘʩʛʠʡʥ ʛʘʟʨʳʥ ʷʣʛʘʚʘʨʪ ʙʦʜʣʦʛʦ 

¶ ɼʦʪʦʦʜ ʪʘʪʚʘʨ  

¶ ɹװʪʵʵʛʜʵʭװװʥʠʡ ʦʨʮʳʥ ʘʨʛʘ 

¶ ʊʝʭʥʦʣʦʛʠʡʥ ʩʪʘʥʜʘʨʪ ʪʦʛʪʦʦʭ  
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¶ ɸʶʫʣʛװʡ ʙʘʡʜʘʣ, ʵʨװװʣ ʘʭʫʡʥ ʩʪʘʥʜʘʨʪ  

¶ ɹʘʡʛʘʣʴ ʭʘʤʛʘʘʣʘʣ 
 ɼᴆʏɾʊ-ʜ ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨʳʛ ʥʠʡʪ 300 ʛʘʨʫʡ 
ʰʘʣʛʫʫʨ װʟװװʣʵʣʪʠʡʥ ʜʘʛʫʫ ʪʦʦʮʦʦʣʜʦʛ ʫʯʨʘʘʩ ʘʣʴ 
ʥʵʛ װʟװװʣʵʣʪʠʡʥ ʥʠʡʪ װʥʵʣʛʵʵʥʠʡ ʝʨᴇʥʭʠʡ ʜװʥʜ 
 ʣʵʭ ʥᴇʣᴇᴇ ʪʫʡʣʠʡʥ ʙʘʛʘ ʙʫʶʫ ʭʷʟʛʘʘʨʣʘʛʜʤʘʣװװʟװ
ʛʵʞ ʭʵʣʞ ʙʦʣʥʦ. ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʜ ʭʵʨʵʛʣʵʛʜʜʵʛ 
ʦʣʦʥ ʪʦʦʥʳ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪ ʥʴ ʪʘʡʣʘʥʜ ʦʨʦʣʮʦʞ 
ʙʫʡ ʫʣʩ ʦʨʥʫʫʜʳʥ ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨʳʥ ʪʘʣʘʘʨ 
ʪʦʜʦʨʭʦʡ ʙᴇʛᴇᴇʜ ʜʵʣʛʵʨʵʥʛװʡ ʤʵʜʵʵʣʵʣ ᴇʛᴇʭᴇʜ 
ʯʠʛʣʵʛʜʜʵʛ ʙᴇʛᴇᴇʜ ʘʣʴ ʥʵʛʵʥ װʟװװʣʵʣʪ ʙʫʨʫʫ ʪʘʰʘʘ 
ʦʡʣʛʦʣʪ ʪᴇʨװװʣʵʭʵʵʩ ʩʵʨʛʠʡʣʵʭʵʜ ʛʦʣʣʦʥ 
ʘʥʭʘʘʨʜʘʛ. ʕɿɹᴆʏʉʊ ʥʴ 

 ɼᴆʏʉʊ-ʪʵʡ ʭʘʤʪʨʘʥ ʄʦʥʛʦʣ ʫʣʩʳʥ ᴇʨʩᴇʣʜᴇʭ 
ʯʘʜʚʘʨʳʥ ʭʘʨʴʮʫʫʣʩʘʥ ʪʫʩʛʘʡ ʩʫʜʘʣʛʘʘʛ ʭʠʡʜʵʛ. 
(ɼʵʣʭʠʡʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʬʦʨʫʤ, 2014) 

 ʕʜʠʡʥ ʟʘʩʛʠʡʥ ʪᴇʨᴇʣʞʠʣʪ, ʦʣʙʦʨʣʦʭ ʙʫʩ 
ʩʘʣʙʘʨʳʥ ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨ ʥʴ ʙʘʡʛʘʣʠʡʥ ʙʘʷʣʘʛ 
ʠʭʪʵʡ ʦʨʥʫʫʜʳʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭᴇʛʞʣʠʡʥ ʥʵʛ ʛʦʣ 
ʟʦʨʠʣʪ ʙʘʡʜʘʛ ʯ ʪᴇʨᴇʣʞʠʣʪʠʡʛ ʪʦʦʮʦʭ ʥʵʛʜʤʵʣ 
ʘʨʛʘʯʣʘʣ, ʪʦʜʦʨʭʦʡʣʦʣʪ ʦʜʦʦʛ ʭװʨʪʵʣ ʙʘʡʭʛװʡ 
ʙʘʡʥʘ. ʆʣʦʥ ʫʣʩʳʥ ʙʘʡʛʫʫʣʣʘʛʫʫʜʳʥ ʭʠʡʩʵʥ ʫʣʩ 
ʦʨʥʫʫʜʳʥ ʪᴇʨᴇʣʞʠʣʪʠʡʥ ʭʘʨʴʮʫʫʣʘʣʪ, ʵʤʧʠʨʠʢ 
ʩʫʜʘʣʛʘʘʥʜ ʘʰʠʛʣʘʩʘʥ ʪᴇʚʣᴇʨʣʠʡʥ װʟװװʣʵʣʪ ʟʵʨʵʛ 
ʥʴ ʵʥʛʠʡʥ ʭʘʨʴʮʘʘ װʟװװʣʵʣʪʵʵʩ ʵʭʣʵʵʜ 
ʵʢʦʥʦʤʝʪʨʠʢʩ ʟʘʛʚʘʨ ʘʰʠʛʣʘʩʘʥ ʥʘʨʠʡʥ ʪʦʦʮʦʦʣʦʣ 
ʭװʨʪʵʣ ʤʘʰ ʦʣʦʥ ʪᴇʨʣʠʡʥ ʷʣʛʘʘʪʘʡ ʘʨʛʘʯʣʘʣʫʫʜ 
ʙʘʡʥʘ.  

 ʊᴇʨᴇʣʞʠʣʪʠʡʥ ʠʥʜʝʢʩװװʜʠʡʛ  

ü ʪʫʭʘʡʥ ʫʣʩ, ʩʘʣʙʘʨʫʫʜʳʥ ʪᴇʚʣᴇʨᴇʣ, ʜʘʚʫʫ 
ʪʘʣ, ʙʫʩʘʜ ʟʘʭ ʟʵʵʣʜ ʥʵʚʪʨʵʭ ʙʦʣʦʤʞʠʡʛ 
ʭʘʨʫʫʣʜʘʛ,  

ü ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʩʘʣʙʘʨʫʫʜʳʥ ʙװʪʵʮ, 
ʭʘʤʘʘʨʣʳʛ ʭʵʤʞʜʵʛ ʛʵʞ ʭʦʸʨ ʝʨᴇʥʭʠʡ 
ʙװʣʵʛʪ ʭʫʚʘʘʞ ʙʦʣʦʭʦʦʨ ʙʘʡʥʘ.  

III.  ʊᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ᴇʨʩᴇʣʜᴇʭ 

ʯʘʜʚʘʨʪ ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘ 

 ʋʫʣ ʫʫʨʭʘʡ, ʭװʥʜ װʡʣʜʚʵʨʠʡʥ ʷʘʤʥʘʘʩ 
ʤʵʜʵʵʣʩʥʵʵʨ, 2021 ʦʥʳ ʵʭʥʠʡ ᴇʜʨᴇᴇʩ ʟʫʨʛʘʜʫʛʘʘʨ 
ʩʘʨʳʥ 17-ʥʳʛ ʭװʨʪʵʣʭ ʭʫʛʘʮʘʘʥʜ ʪᴇʤʨʠʡʥ ʭװʜʵʨ, 
ʙʘʷʞʤʘʣʳʥ ʵʢʩʧʦʨʪ ʙʫʫʨʯʵʵ. ʊʦʜʨʫʫʣʙʘʣ, ʜʵʵʨʭ 
ʭʫʛʘʮʘʘʥʜ ʄʦʥʛʦʣ ʋʣʩ 3.639.6 ʤʷʥʛʘʥ ʪʦʥʥ 
ʪᴇʤʨʠʡʥ ʭװʜʵʨ, ʙʘʷʞʤʘʣ ʵʢʩʧʦʨʪʦʣʩʦʥ ʥʴ ᴇʤʥᴇʭ 
ʦʥʳ ʤᴇʥ װʝʵʩ 4.9 ʭʫʚʴ ʙʫʶʫ 187.7 ʤʷʥʛʘʥ ʪʦʥʥʦʦʨ 
ʙʫʫʨʩʘʥ װʟװװʣʵʣʪ ʶʤ. (ʕʢʩʧʦʨʪʦʜ ʛʘʨʛʘʩʘʥ 
ʙװʪʵʵʛʜʵʭװװʥʠʡ ʦʣʦʥ ʫʣʩʳʥ ʟʘʭ ʟʵʵʣʠʡʥ װʥʠʡ 
ʤʵʜʵʵʣʵʣ, 2021) 

ʍװʩʥʵʛʪ 1. 2022 ʦʥʳ ʙʘʡʜʣʘʘʨ ʘʚʯ װʟʚʵʣ: 

ʉʪʘʪʠʩʪʠʢ 
 ʣʵʣʪװװʟװ

ɻʦʣ ʥʵʨ 
ʪᴇʨʣʠʡʥ ʙʘʨʘʘ 

2022-01 2022-02 2022-03 

ʊʦʦ ʭʵʤʞʵʵ 

ʊᴇʤʨʠʡʥ 

ʭװʜʵʨ, 
ʙʘʷʞʤʘʣ, 

ʧʠʨʠʪ (ʤʷʥ.ʪ) 

42.03 308.82 616.17 

 ʥʠʡʥת

ʜװʥ(ʤʷʥ.ʘʤ.ʜʦ

ʣʣ) 

ʊᴇʤʨʠʡʥ 

ʭװʜʵʨ, 
ʙʘʷʞʤʘʣ, 

ʧʠʨʠʪ (ʤʷʥ.ʪ) 

2,957.5 25,571.7 57,454.4 

ʕʭ ʩʫʨʚʘʣʞ: (ʄʦʥʛʦʣʳʥ ʩʪʘʪʠʩʪʠʢʠʡʥ ʭʦʨʦʦ , 2022) 

ʍװʩʥʵʛʪ 2. ʊᴇʤʨʠʡʥ ʭװʜʨʠʡʥ װʥʠʡʥ ʤʵʜʵʵʣʣʠʡʛ 5 
ʞʠʣʵʵʨ ʘʚʯ װʟʭʵʜ 

ʉʪʘʪʠʩʪʠʢ

ʠʡʥ 

 ʣʵʣʪװװʟװ

ɻʦʣ 

ʥʵʨ 

ʪᴇʨʣ
ʠʡʥ 

ʙʘʨʘʘ 

2018 2019 2020 2021 
202

2 

 ʥʠʡʥת

ʜװʥ(ʤʷʥ.ʘ

ʤ.ʜʦʣʣ) 

ʊᴇʤʨ

ʠʡʥ 
ʭװʜʵʨ

, 
ʙʘʷʞ

ʤʘʣ, 

ʧʠʨʠ

ʪ 

(ʤʷʥ.

ʪ) 

342,1

81.2 

576,

576 

639,

696 

952,

200 

57,4

54. 

 ᴆʥʛᴇʨʩᴇʥ ʦʥʳ ʤᴇʥ װʝʜ ʥʠʡʪ 3.827.3 ʤʷʥʛʘʥ ʪʦʥʥ 
ʪᴇʤʨʠʡʥ ʭװʜʵʨ, ʙʘʷʞʤʘʣ ʵʢʩʧʦʨʪʦʣʞʵʵ. ʄʦʥʛʦʣ 
ʋʣʩ 2021 ʦʥʳ ʥʵʛʜװʛʵʵʨ ʩʘʨʳʥ 1-ʥʵʵʩ ʭʦʸʨʜʫʛʘʘʨ 
ʩʘʨʳʥ 14-ʥʠʡ ᴇʜᴇʨ ʭװʨʪʵʣʭ ʭʫʛʘʮʘʘʥʜ ʥʠʡʪ 914.9 
ʤʷʥʛʘʥ ʪʦʥʥ ʪᴇʤʨʠʡʥ ʭװʜʵʨ, ʙʘʷʞʤʘʣ ʵʢʩʧʦʨʪʦʣʩʦʥ 
ʙʘʡʥʘ.  

ɻʨʘʬʠʢ 1ʊᴇʤʨʠʡʥ ʭװʜʵʨ װʥʠʡʥ ʜװʥ 

ʕʥʵ ʥʴ ᴇʥʛᴇʨʩᴇʥ ʦʥʳ ʤᴇʥ װʝʵʩ 201.1 ʤʷʥʛʘʥ ʪʦʥʥ 
ʙʫʶʫ 18 ʭʫʚʠʘʨ ʙʫʫʨʩʘʥ װʟװװʣʵʣʪ ʶʤ. 

ʍװʩʥʵʛʪ 3. ᴆʩᴇʣʪ ʙʫʫʨʘʣʪʳʥ ʪװʚʰʠʥʛʵʵʨ ʰʠʥʞʠʣʛʵʵ 
ʭʠʡʞ װʟʭʵʜ ʜʘʨʘʘʭ ʙʘʡʜʘʣʪʘʡ ʙʘʡʥʘ:  

ʉʪʘʪʠʩ

ʪʠʢ 

ʣʵʣװװʟװ

ʪ 

ɻʦʣ ʥʵʨ 

ʪᴇʨʣʠʡʥ 

ʙʘʨʘʘ 

2016 

ᴆʩᴇʣ

ʪ/ɹʫʫ

ʨʘʣʪ 

2017 

ᴆʩᴇ

ʣʪ/ɹ

ʫʫʨʘ

ʣʪ 

201

8 

ᴆʩᴇ

ʣʪ/

ɹʫʫ

ʨʘʣ

ʪ 

2019 

ᴆʩᴇʣ

ʪ/ɹʫ

ʫʨʘʣ

ʪ 

2020 

ᴆʩᴇ

ʣʪ/ɹ

ʫʫʨʘ

ʣʪ 

ʊʦʦ 

ʭʵʤʞʵʵ 

ʊᴇʤʨʠʡʥ 

ʭװʜʵʨ, 

ʙʘʷʞʤʘʣ

, ʧʠʨʠʪ 

(ʤʷʥ.ʪ) 

1,019

.7 

173.

2 

1,19

1 
999.8 

-

246.

5 

 ʥʠʡʥת

ʜװʥ(ʤʷʥ

.ʘʤ.ʜʦʣ

ʣ) 

ʊᴇʤʨʠʡʥ 

ʭװʜʵʨ, 

ʙʘʷʞʤʘʣ

, ʧʠʨʠʪ 

(ʤʷʥ.ʪ) 

22,69

0.8 

63,4

64 

28,8

26.7 

234,3

95.3 

63,1

20.4 

 ʍʘʨʠʥ 2020 ʦʥʜ ʞʠʣʠʡʥ ʜװʥʛʵʵʨ ʥʠʡʪ 8.2 ʩʘʷ 
ʪʦʥʥ ʪᴇʤʨʠʡʥ ʭװʜʵʨ, ʙʘʷʞʤʘʣ ʵʢʩʧʦʨʪʦʣʩʦʥ ʙʘʡʥʘ. 
ʕʥʵ ʥʴ ᴇʤʥᴇʭ ʦʥʳ ʜװʥʛʵʵʩ ʛʫʨʘʚ ʦʨʯʠʤ ʭʫʚʠʘʨ 
ʙʫʫʨʩʘʥ װʟװװʣʵʣʪ ʭʵʜʠʡ ʯ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ װʥʵ 
ᴇʩʩᴇʥʪʵʡ ʭʦʣʙʦʦʪʦʡʛʦʦʨ ʵʢʩʧʦʨʪʳʥ ʦʨʣʦʛʦ 2019 
ʦʥʳ ʜװʥʛʵʵʩ 11 ʭʫʚʠʘʨ ᴇʩʯ, 639.6 ʩʘʷ ʘʤ.ʜʦʣʣʘʨ 
ʭװʨʯʵʵ. (ʕʨʜʵʩ ʙʘʷʣʘʛʠʡʥ ʩʪʘʪʠʩʪʠʢ ʤʵʜʵʵ , 2020) 

0 500000 1000000
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 ʥʠʡʥת

ʜװʥ(ʤʷʥ.ʘʤ.ʜ

ʦʣʣ) ʊᴇʤʨʠʡʥ 

ʭװʜʵʨ, é
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ʍװʩʥʵʛʪ 1. ʊᴇʤʨʠʡʥ ʭװʜʨʠʡʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʭʵʤʞʵʵ 
ʪᴇʨʣᴇᴇʨ: 

 
ʍʵʤ
ʞʠʭ 

ʥʵʛʞ 

2019 2020 2021 

ʊᴇʣᴇʚ ʊʘʡʣʘʥ ʊᴇʣᴇʚ ʊʘʡʣʘʥ 
ʊᴇʣᴇʚʣ

ᴇʛᴇᴇ 

ʊᴇʤʨʠʡ

ʥ 
ʙװʭʵʣʣʵʛ 

ʙʘʷʞʤʘʣ  

ʤʷʥ.
ʪʥ 

15,127.
8  

8,134.6 
14,193.
0 

8,242.0 
15,220.
5 

ʊᴇʤʨʠʡ
ʥ ʥʫʥʪʘʛ 

ʙʘʷʞʤʘʣ 

ʤʷʥ.

ʪʥ 
4,800.3 2,990.7 5,176.6 1,372.8 5,087.5 

ʊᴇʤʨʠʡ
ʥ 

ʙװʭʵʣʣʵʛ 

ʭװʜʵʨ 

ʤʷʥ.

ʪʥ 
7,562.9 3,924.5 7,201.8 1,168.0 6,769.2 

ʊᴇʤʨʠʡ

ʥ ʥʫʥʪʘʛ 

ʭװʜʵʨ 

ʤʷʥ.

ʪʥ 
2,764.6 1,185.2 1,814.6 2,226.9 3,260.9 

 
ʤʷʥ.
ʪʥ 

- 34.3 - 3,474.3 103.0 

 

1. ʄʦʥʛʦʣ ʫʣʩʳʥ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ᴇʨʩᴇʣʜᴇʭ 
ʯʘʜʚʘʨʳʥ ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʘʣʜ ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘ 

ɼʵʣʭʠʡʥ ʫʫʣ ʫʫʨʭʘʡʥ ʪʦʤʦʦʭʦʥ ʭʵʤʞʵʵʥʠʡ 
ʦʣʙʦʨʣʦʣʪ, ʭʘʡʛʫʫʣʳʥ ʠʭʵʵʭʵʥ ʭʵʩʛʠʡʛ ʪᴇʤʨʠʡʥ 
ʭװʜʵʨ ʵʟʵʣʞ ʙʘʡʥʘ. ʊᴇʤᴇʨ ʥʴ ʤʝʪʘʣʣ ʭʵʣʙʵʨʵʵʨʵʵ 
ʦʨʯʠʥ װʝʠʡʥ װʡʣʜʚʵʨʞʠʣʪʠʡʥ ʥʠʡʪ ʤʝʪʘʣʣʳʥ 
ʭʵʨʵʛʮʵʵʥʠʡ 95%-ʛ ʜʘʥʛʘʘʨʘʘ ʵʟʵʣʞ ʙʘʡʥʘ. ʊʦʤ 
ʭʵʤʞʵʵʪʵʡ ʫʫʨʭʘʡʜ ʛʝʤʘʪʠʪ, ʤʘʛʥʝʪʠʪ, 
ʛʝʦʪʠʪ/ʣʠʤʦʥʠʪ, ʩʠʜʝʨʠʪ, ʰʘʤʦʟʠʪ, ʧʠʨʠʪ, ʠʣʤʝʥʠʪ 
ʟʵʨʵʛ ʵʨʜʩװװʜ ʵʣʙʵʛ ʪʦʭʠʦʣʜʜʦʛ. ʆʢʩʠʜ ʭʵʣʙʵʨʠʡʥ 
ʵʨʜʵʩ ʥʴ ʜʵʣʭʠʡʥ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ װʡʣʜʚʵʨʣʵʣʠʡʥ 
ʛʦʣʣʦʭ ʪװװʭʠʡ ʵʜ ʙʦʣʞ ʙʘʡʥʘ.  

 

ɻʨʘʬʠʢ 2 ɹװʪʵʵʛʜʵʭװװʥʠʡ װʡʣʜʚʵʨʣʵʣʠʡʥ ʭʵʤʞʵʵ 

 ʥʜʵʩʥʠʡ ʩʪʘʪʠʩʪʠʢʠʡʥ ʭʦʨʦʦʥʳ ʤʵʜʵʵʣʣʵʵʨ, 2020ת
ʦʥʳ ʵʭʥʠʡ ʩʘʨʳʥ ʙʘʡʜʣʘʘʨ ʛʘʜʘʘʜ ʭʫʜʘʣʜʘʘʥʳ ʥʠʡʪ 
ʵʨʛʵʣʪ 932 ʩʘʷ ʘʤ.ʜʦʣʣʘʨʪ ʭװʨʩʥʠʡ ʜʦʪʦʨ ʵʢʩʧʦʨʪ 
459 ʩʘʷ ʘʤ.ʜʦʣʣʘʨ, ʠʤʧʦʨʪ 473 ʩʘʷ ʘʤ.ʜʦʣʣʘʨʪʘʡ 
ʪʵʥʮʩʵʥ ʙʘʡʥʘ. ᴆʥʛᴇʨʩᴇʥ ʦʥʳ ʤᴇʥ װʝʪʵʡ 
ʭʘʨʴʮʫʫʣʘʭʘʜ ʥʠʡʪ ʙʘʨʘʘ ʵʨʛʵʣʪ 16.1%-ʠʘʨ, ʵʢʩʧʦʨʪ 
24.4%-ʠʘʨ, ʠʤʧʦʨʪ 6.1%-ʠʘʨ ʪʫʩ ʪʫʩ ʙʫʫʨʩʘʥ ʙʘʡʥʘ. 

2. ʊᴇʤʨʠʡʥ ʭװʜʨʠʡʥ װʥʵ ʵʢʩʧʦʨʪʳʥ ʩʫʜʘʣʛʘʘ 

ñBusiness Insiderò-ʪ ʤʵʜʵʵʣʩʥʵʵʨ, ᴇʥᴇᴇʜʨʠʡʥ 
ʙʘʡʜʣʘʘʨ ʜʵʣʭʠʡʥ ʟʘʭ ʟʵʵʣ ʜʵʵʨ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ 
ʪʦʥʥ ʪʫʪʤʳʥ װʥʵ 213 ʘʤ.ʜʦʣʣʘʨ ʜʘʚʞʵʵ. ʕʥʵ ʥʴ 
ᴇʥʛᴇʨʩᴇʥ ʩʘʨʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ װʥʵ ʙʫʫʨʩʘʥ 
 .ʣʵʣʪ ʶʤװװʟװ

 

ɻʨʘʬʠʢ 3 ʊᴇʤʨʠʡʥ ʭװʜʵʨ ʜʵʣʭʠʡʥ ʟʘʭ ʟʵʵʣʠʡʥ ʜʫʥʜʘʞ װʥʵ 

ʘʤ.ʜʦʣʣʘʨ/ʪʦʥʥ, ʘʤ.ʜʦʣʣʘʨ/ʫʥʮʠ, ʩװװʣʠʡʥ 12 ʩʘʨ 

ʊʦʥʥ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ װʥʵ ᴇʥʛᴇʨʩᴇʥ ʪʘʚʜʫʛʘʘʨ 
ʩʘʨʜ 200 ʘʤ.ʜʦʣʣʘʨʪ ʭװʨʯ, ʪװװʭʠʡ ʵʜʠʡʥ ʭʘʥʰʠʡʥ 
ʜʵʵʜ װʟװװʣʵʣʪʵʵʨ ʪʦʦʮʦʛʜʩʦʥ. ʊʫʭʘʡʣʙʘʣ, ʍʷʪʘʜʳʥ 
ʭʦʡʜ ʥʫʪʛʠʡʥ ʎʠʥʜʘʦ ʙʦʦʤʪʦʜ ʪᴇʤʨʠʡʥ 62 ʭʫʚʠʡʥ 
ʘʛʫʫʣʘʤʞʪʘʡ ʭװʜʨʠʡʥ ʪʦʥʥ ʪʫʪʤʳʥ װʥʵ 201.88 
ʘʤ.ʜʦʣʣʘʨ ʭװʨʯʵʵ. ɹʨʘʟʠʣʳʥ ʘʛʫʫʣʘʤʞ ᴇʥʜᴇʨʪʵʡ 65 
ʭʫʚʠʡʥ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ װʥʵ 234.7 ʘʤ.ʜʦʣʣʘʨ ʙʦʣʞ 
ʥʵʤʵʛʜʩʵʥ ʙʘʡʥʘ. (Okoro, 2021) 

ʊᴇʤʨʠʡʥ ʭװʜʨʠʡʥ װʥʵ ʦʛʮʦʤ ᴇʩʩᴇʥ ʥʴ ʍʷʪʘʜ ʫʣʩ 
ʪʦʜʦʨʭʦʡʛװʡ ʭʫʛʘʮʘʘʛʘʘʨ ɸʚʩʪʨʘʣʠʪʘʡ ʵʜʠʡʥ 
ʟʘʩʛʠʡʥ ʭʫʚʴʜ ʩʪʨʘʪʝʛʠʡʥ ʙװʭ ʷʨʠʘ ʭʵʣʮʣʵʵ 
ʟʦʛʩʦʦʩʦʥʪʦʡ ʭʦʣʙʦʦʪʦʡ ʭʵʤʵʵʥ ʰʠʥʞʵʵʯʠʜ 
ʪʘʡʣʙʘʨʣʘʞ ʙʘʡʥʘ. ʍʷʪʘʜʳʥ ʍᴇʛʞʠʣ, ʰʠʥʵʪʛʵʣʠʡʥ 
ʭʦʨʦʦ (NDRC)-ʥʳ ʤʵʜʵʛʜʵʣʜ ñʉװװʣʠʡʥ װʝʜ 
ɸʚʩʪʨʘʣʠʡʥ ʍʘʤʪʳʥ ʥᴇʭᴇʨʣᴇʣʠʡʥ ʟʘʨʠʤ ʘʣʙʘʥ 
ʪʫʰʘʘʣʪʥʫʫʜ ʍʷʪʘʜ, ɸʚʩʪʨʘʣʠʡʥ ʭʘʤʪʳʥ 
ʘʞʠʣʣʘʛʘʘʥʜ ʩᴇʨʛᴇᴇʨ ʥᴇʣᴇᴇʣᴇʭװʡʮ ʭʵʜ ʭʵʜʵʥ ʘʨʛʘ 
ʭʵʤʞʵʵ ʘʚʩʘʥò ʭʵʤʵʵʥ ʜʫʨʜʩʘʥ ʙʘʡʥʘ. (Micah 
Nehring., 2021) 
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ɸʚʩʪʨʘʣʠʡʥ ʭʫʚʴʜ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʪʦʤʦʦʭʦʥ 
ʥʠʡʣװװʣʵʛʯ ʙᴇʛᴇᴇʜ ʍʷʪʘʜʳʥ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ 
ʵʨʵʣʪʠʡʥ ʛʫʨʘʚʥʳ ʭʦʸʨ ʭʫʚʠʡʛ ʜʘʥʛʘʘʨ ʭʘʥʛʘʜʘʛ. 

 

ɻʨʘʬʠʢ 4. ɹʫʩʘʜ ʫʣʩ ʦʨʥʳ װʟװװʣʵʣʪ 

ɹʅʍɸʋ-ʜ ʛʘʥ װʡʣʜʚʵʨʣʵʣ ʵʨʯʠʤʞʩʵʥʵʵʨ ʪᴇʤʨʠʡʥ 
ʭװʜʨʠʡʥ ʵʨʵʣʪ ᴇʩʯ ʙʫʡ ʶʤ. ᴆʥʛᴇʨʩᴇʥ ʩʘʨʜ ʪʫʩ 
ʫʣʩʳʥ ʛʘʥʛʠʡʥ ʛʘʨʮ 99.45 ʩʘʷ ʪʦʥʥ ʙʫʶʫ ʜʵʵʜ 
ʭʵʤʞʵʵʥʜʵʵ ʭװʨʩʵʥ ʙʘʡʥʘ. ɻʵʚʯ ʮʘʘʰʠʜ ʘʛʘʘʨʳʥ 
ʙʦʭʠʨʜʦʣ, ʭװʣʵʤʞʠʡʥ ʭʠʡʥ ʷʣʛʘʨʫʫʣʘʣʪʳʥ 
ʘʩʫʫʜʘʣʪʘʡ ʭʦʣʙʦʦʪʦʡʛʦʦʨ ʍʷʪʘʜ ʛʘʥ 
ʜʨʠʡʥ ɻװʡʣʜʚʵʨʣʵʣʠʡʛ ʭʷʟʛʘʘʨʣʘʞ, ʪᴇʤʨʠʡʥ ʭװ ʨʵʣʪ 
ʙʫʫʨʘʭ ʤʘʛʘʜʣʘʣʪʘʡʛ ñSinosteel Futuresò-ʠʡʥ 
ʰʠʥʞʵʵʯ ʦʥʮʦʣʞʵʵ. ʊᴇʤʨʠʡʥ ʭװʜʨʠʡʥ װʥʵ ʦʛʮʦʤ 
ʫʥʘʞ, ʪʦʥʥ ʥʴ 131 ʘʤ.ʜʦʣʣʘʨ ʙʦʣʦʚ. ɹʅʍɸʋ-ʳʥ ʟʘʭ 
ʟʵʵʣʜ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʵʨʵʣʪ ʙʘʛʘʩʘʞ, װʥʵ ʥʴ 8-10 
ʭʫʚʠʘʨ ʙʫʫʨʩʘʥ ʪʘʣʘʘʨ ʙʠʜ ᴇʤʥᴇ ʥʴ ʤʵʜʵʵʣʩʵʥ. 
ᴆʥʛᴇʨʩᴇʥ ʜʦʣʦʦ ʭʦʥʦʛʠʡʥ ʙʘʡʜʣʘʘʨ ʉʠʥʛʘʧʫʨʳʥ 
ʙʠʨʞʠʜ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ װʥʵ 8.8 ʭʫʚʴ, ɼʘʣʷʥʳ 
ʪװװʭʠʡ ʵʜʠʡʥ ʙʠʨʞʠʜ 10 ʛʘʨʫʡ ʭʫʚʠʘʨ ʙʫʫʨʩʘʥ 
ʙʘʡʥʘ. 2022 ʦʥʳ 4 ʩʘʨʜ ɹʅʍɸʋ-ʳʥ ʪᴇʤʨʠʡʥ 
ʭװʜʨʠʡʥ ʥᴇᴇʮ 160 ʩʘʷ ʪʦʥʥ ʙʦʣʞ, ʉʠʥʛʘʧʫʨʳʥ 
ʙʠʨʞʠʜ װʥʵ ʥʴ 0.2 ʭʫʚʠʘʨ ʫʥʘʞ, ʪʦʥʥ ʥʴ 131 
ʘʤ.ʜʦʣʣʘʨ ʙʦʣʞʵʵ. ʋʛ װʥʠʡʥ ʜװʥ ʥʴ 2019 ʦʥʦʦʩ 
ʭʦʡʰʠʭ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ װʥʵʜ ʛʘʨʩʘʥ ʭʘʤʛʠʡʥ 
ʦʛʮʦʤ ʫʥʘʣʪ ʙʦʣʞ ʙʘʡʛʘʘ ʶʤ. ʊᴇʤʨʠʡʥ ʭװʜʨʠʡʥ 
 .ʥʵ ʦʛʮʦʤ ʫʥʘʞ, ʪʦʥʥ ʥʴ 131 ʘʤ.ʜʦʣʣʘʨ ʙʦʣʦʚװ
(Wade Locke., 2021) 

"Goldman Sachsò-ʠʡʥ ʰʠʥʞʵʵʯʠʜ 2021 ʦʥʜ 
ʍʷʪʘʜʘʘʩ ʛʘʜʥʘ ʙʘʨʫʫʥʳ ʦʨʥʫʫʜʘʜ ʪᴇʤʨʠʡʥ 
ʭװʜʨʠʡʥ ʵʨʵʣʪ ᴇʩʥᴇ ʛʵʞ ʪʦʦʮʦʦʣʞ, װʥʠʡʥ ʪʘʘʤʛʘʘ 
90-120 ʘʤ.ʜʦʣʣʘʨ ʙʦʣʛʦʥ ᴇʩʛᴇʞ ʙʘʡʚ. "Credit 
Suisseò װʥʠʡʥ ʪʘʘʤʛʘʘ 40-50 ʭʫʚʠʘʨ ᴇʩʛᴇʞ, ʪʦʥʥ 
ʪᴇʤʨʠʡʥ ʭװʜʵʨ 150 ʘʤ.ʜʦʣʣʘʨ ʭװʨʥʵ ʛʵʞ 
ʪʦʦʮʦʦʣʩʦʥ. ʊᴇʤʨʠʡʥ ʭװʜʵʨ ʦʣʙʦʨʣʦʣʪʦʦʨ ʜʵʣʭʠʡʜ 
ʪʵʨʛװװʣʵʛʯ "Valeò 2021 ʦʥʳ ʦʣʙʦʨʣʦʣʪʳʥ ʪʘʘʤʛʘʘ 
ʙʫʫʨʫʫʣʞ, ʥʠʡʣװװʣʵʣʪ ʙʫʫʨʯ, װʥʵ ᴇʩʥᴇ ʛʵʞ 
ʪʘʡʣʙʘʨʣʘʞ ʙʘʡʚ. 

ɻʨʘʬʠʢ 5 ʊᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʜʵʣʭʠʡʥ װʥʠʡʥ ᴇʩᴇʣʪ  

ɸʚʩʪʨʘʣʠ, ɹʨʘʟʠʣʳʥ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʥʠʡʣװװʣʵʣʪ 
ᴇʥʛᴇʨʩᴇʥ ʜʦʣʦʦ ʭʦʥʦʛʪ 26.1 ʩʘʷ ʪʦʥʥʜ ʭװʨʯʵʵ. ʕʥʵ 

ʥʴ ᴇʤʥᴇʭ ʜʦʣʦʦ ʭʦʥʦʛʦʦʩ 1.1 ʩʘʷ ʪʦʥʥʦʦʨ ᴇʩʩᴇʥ ʜװʥ 
ʶʤ. ɼʘʣʷʥʠʡʥ ʊʘʚʘʘʨʳʥ ʙʠʨʞʠʜ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ 
ʬʴʶʯʝʨʩ װʥʵ 1.5 ʭʫʚʠʘʨ ʙʫʫʨʯ, ʪʦʥʥ ʥʴ 1198 ʶʘʥʴ 
ʙʦʣʩʦʥ ʙʘʡʥʘ. 

ʊᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨ ᴇʥʜᴇʨʪʵʡ ʫʣʩ 
ʦʨʥʫʫʜ 

 ɸʚʩʪʨʘʣʠ  

"Geoscience Australia"-ʳʥ ʪʦʦʮʦʦʣʩʥʦʦʨ ʪʫʩ ʫʣʩʳʥ" 
ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʥʦʪʣʦʛʜʩʦʥ ʪᴇʤʨʠʡʥ ʥᴇᴇʮ" ʦʜʦʦʛʦʦʨ 
24 ʛʠʛʘʪʦʥʥ ʙʫʶʫ 24 ʪʵʨʙʫʤ ʪʦʥʥ ʙʘʡʥʘ. ᴆᴇʨ ʥʵʛ 
ʪʦʦʮʦʦʛʦʦʨ ɸʚʩʪʨʘʣʠʡʥ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʥᴇᴇʮ 52 
ʪʵʨʙʫʤ ʪʦʥʥ ʙʫʶʫ ʜʵʣʭʠʡʥ ʥʠʡʪ 170 ʪʵʨʙʫʤ 
ʪʦʥʥʳʥ 30 ʭʫʚʴ, װװʥʠʡ 28 ʪʵʨʙʫʤ ʪʦʥʥ ʥʴ ɹʘʨʫʫʥ 
ɸʚʩʪʨʘʣʠʜ ʙʘʡʥʘ. (Department of Mines, Industry 
Regulation and Safety., 2021) ɹʘʨʫʫʥ ɸʚʩʪʨʘʣʠʡʥ 
ʇʠʣʙʘʨʘ ʙװʩʵʵʩ ʦʜʦʦʛʠʡʥ ʦʣʙʦʨʣʦʣʪʳʥ ʭʵʤʞʵʵ 
ʞʠʣʜ ʦʡʨʦʣʮʦʦʛʦʦʨ 430 ʩʘʷ ʪʦʥʥ ʙᴇʛᴇᴇʜ ᴇʩʩᴇᴇʨ 
ʙʘʡʥʘ. ʍʘʤʪʳʥ ʥᴇʭᴇʨʣᴇʣʠʡʥ ʰʠʥʞʣʵʭ ʫʭʘʘʥ, ʘʞ 
 ʡʣʜʚʵʨʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʙʘʡʛʫʫʣʣʘʛʳʥװ
ʪʦʦʮʦʦʣʩʦʥʦʦʨ (CSIRO) 30-50 ʞʠʣʠʡʥ ʥᴇᴇʮʪʵʡ 56 
ʞʠʣʠʡʥ ʜʦʪʦʨ ʷʤʘʨ ʯ ʥᴇᴇʮʛװʡ ʙʦʣʥʦ ʛʵʞ 
ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʘʡʥʘ. (Pincock, 2010) ʕʜʛʵʵʨ 2010 
ʦʥʳ ʪʦʦʮʦʦʣʦʣʜ ʙʘʛʘ ʘʛʫʫʣʛʘʪʘʡ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ 
ʵʨʵʣʪʠʡʥ ᴇᴇʨʯʣᴇʣʪ, ʦʣʙʦʨʣʦʣʪ, ʦʣʙʦʨʣʦʭ ʘʨʛʘ 
ʪʝʭʥʠʢʠʡʛ ʩʘʡʞʨʫʫʣʘʭ (ʛʘʟʘʨ ʜʦʦʨʭ ʫʩʥʳ ʸʨʦʦʣʦʦʩ 
ʛװʥ ʛװʥʟʛʠʡ ʦʣʙʦʨʣʦʣʪ ʭʠʡʭ ʙʦʣʦʤʞʠʡʛ) ʭʘʨʛʘʣʟʘʥ 
 ʟʵʭʠʡʥ ʪʫʣʜ ʙʘʡʥʛʳʥ ʭʷʥʘʣʪ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘװ
ʛʵʞ װʟʵʞ ʙʘʡʩʘʥ ʥʴ ɸʚʩʪʨʘʣʠʡʥ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ 
ʪʫʣʛʘʤʜʘʞ ʙʫʡ ʘʩʫʫʜʣʳʥ ʥʵʛ ʶʤ.  

 

 ɸʅʋ  

2019 ʦʥʜ ɸʅʋ-ʳʥ ʫʫʨʭʘʡʥʫʫʜ 57.5 ʩʘʷ ʪʦʥʥ 
ʪᴇʤʨʠʡʥ ʭװʜʵʨ ʦʣʙʦʨʣʦʞ, 5.1 ʪʵʨʙʫʤ ʘʤ ʜʦʣʣʘʨʳʥ 
ʘʰʠʛ ʦʣʩʦʥ ʙʘʡʥʘ. ("USGS Minerals Information: 
Iron Ore", 2021) ɸʅʋ-ʳʥ ʪᴇʤʨʠʡʥ ʦʣʙʦʨʣʦʣʪ ʥʴ 
ʜʵʣʭʠʡʥ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ װʡʣʜʚʵʨʣʵʣʠʡʥ 2%-ʠʡʛ 
ʵʟʵʣʜʵʛ ʛʵʩʵʥ ʪʦʦʮʦʦ ʙʠʡ. ɸʅʋ-ʜ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ 
ʘʨʚʘʥ ʭʦʸʨ ʫʫʨʭʘʡ ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ ʝʩ ʥʴ ʠʣ ʫʫʨʭʘʡ , 
ʛʫʨʘʚ ʥʴ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ 
ʷʚʫʫʣʜʘʛ. ʄᴇʥ 2019 ʦʥʜ װʨʣʵʥ ʥʫʥʪʘʛʣʘʭ ʘʨʚʘʥ 
 ʡʣʜʚʵʨ, ʭʦʸʨ ʰʫʫʜװ ʡʣʜʚʵʨ, ʝʩᴇʥ ʙʘʷʞʫʫʣʘʭװ
ʘʥʛʠʞʨʫʫʣʩʘʥ ʪᴇʤʨʠʡʥ (DRI) װʡʣʜʚʵʨ, ʥʵʛ ʪᴇʤʨʠʡʥ 
ʮʫʣ װʡʣʜʚʵʨ ʘʞʠʣʣʘʞ ʙʘʡʩʘʥ. ɸʅʋ-ʜ ʪᴇʤʨʠʡʥ 
ʭװʜʨʠʡʥ ʦʣʙʦʨʣʦʣʪʳʥ ʜʠʡʣʵʥʭ ʥʴ ʪᴇʤʨʠʡʥ 
ʛʦʣʦʤʪʦʜ ʙʘʡʜʘʛ. 2019 ʦʥʜ ɸʅʋ-ʜ װʡʣʜʚʵʨʣʵʩʵʥ 
ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʪʦʡ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ 93%-ʠʡʛ 
ʄʠʯʠʛʘʥ ʤʫʞʠʜ ʥʠʡʣװװʣʩʵʥ. ɸʅʋ-ʜ װʡʣ 



ʋʫʣ ʫʫʨʭʘʡʥ ʤʝʥʝʞʤʝʥʪ 

105 

 

ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʫʡ ʝʩᴇʥ ʠʣ ʫʫʨʭʘʡʥ ʜʦʣʦʦ ʥʴ 
ʄʠʥʥʝʩʦʪʘ ʤʫʞʠʜ, ʤᴇʥ ʭʘʷʛʜʘʣ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ 
ʛʫʨʚʘʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʜʘʛ ʙʘʡʛʫʫʣʣʘʛʳʥ ʭʦʸʨ 
ʥʴ ʙʘʡʜʘʛ. תʣʜʩʵʥ ʭʦʸʨ ʠʜʵʚʭʪʵʡ ʠʣ ʫʫʨʭʘʡ ʥʴ 
ʄʠʯʠʛʘʥ ʤʫʞʠʜ ʙʘʡʨʣʘʜʘʛ ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ 2016 ʦʥʜ 
ʭʦʸʨ ʫʫʨʭʘʡʥ ʥʵʛ ʥʴ ʭʘʘʛʜʩʘʥ. ʖʪʘ , ɸʣʘʙʘʤʘʜ 
ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʫʫʨʭʘʡ ʙʘʩ ʙʘʡʩʘʥ ; ɻʵʩʵʥ ʭʵʜʠʡ 
ʯ ʖʪʘ ʜʘʭʴ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʩװװʣʯʠʡʥ ʫʫʨʭʘʡ 
2014 ʦʥʜ, ɸʣʘʙʘʤʘ ʜʘʭʴ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ 
ʩװװʣʯʠʡʥ ʫʫʨʭʘʡ 1975 ʦʥʜ ʭʘʘʛʜʩʘʥ ʙʘʡʥʘ. ʕʜʛʵʵʨ 
ʥʴ ɸʅʋ-ʠʡʥ ʛʦʣʣʦʭ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʟʘʭ ʟʵʵʣʠʡʛ 
ʭᴇʛʞװװʣʞ ʙʘʡʩʘʥ ʫʫʨʭʘʡʥʫʫʜ ʙʘʡʞʵʵ.  

 ʂʘʥʘʜ  

2021 ʦʥʜ ʂʘʥʘʜʳʥ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʫʫʨʭʘʡʥʫʫʜ 49 
ʩʘʷ ʪʦʥʥ ʙʘʷʞʤʘʣʳʥ װʨʣʵʥ ʪᴇʤʨʠʡʥ ʭװʜʵʨ, 13.6 ʩʘʷ 
ʪʦʥʥ ʪװװʭʠʡ ʛʘʥ װʡʣʜʚʵʨʣʵʞʵʵ. 13.6 ʩʘʷ ʪʦʥʥ 
ʛʘʥʛʠʡʥ ʜʦʣʦʦʥ ʩʘʷʳʛ, 43.1 ʩʘʷ ʪʦʥʥ ʪᴇʤʨʠʡʥ ʭװʜʵʨ 
4.6 ʪʵʨʙʫʤ ʘʤ.ʜʦʣʣʘʨʘʘʨ ʵʢʩʧʦʨʪʦʣʞʵʵ. 
ʕʢʩʧʦʨʪʦʣʩʦʥ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ 38.5 ʭʫʚʠʡʛ 2.3 
ʪʵʨʙʫʤ ʘʤ.ʜʦʣʣʘʨʳʥ װʥʵ ʙװʭʠʡ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ 
 ʥʵװ ʨʵʣ, 61.5 ʭʫʚʠʡʛ 2.3 ʪʵʨʙʫʤ ʘʤ.ʜʦʣʣʘʨʳʥװ
ʙװʭʠʡ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʙʘʷʞʤʘʣ ʵʟʵʣʞ ʙʘʡʥʘ. 
(Canada, Natural Resources , 2021) ʂʘʥʘʜʳʥ 
ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ 46 ʭʫʚʴ ʥʴ ʅʴʶʬʘʫʥʜʣʝʥʜ 
ʤʫʞʠʡʥ ʃʘʙʨʘʜʦʨ ʭʦʪ ʜʘʭʴ ʂʘʥʘʜʳʥ ʊᴇʤʨʠʡʥ 
ʭװʜʨʠʡʥ ʢʦʤʧʘʥʠʘʩ , ʅʫʥʘʚʫʪ ʜʘʭʴ ʄʵʨʠ ʛʦʣʳʥ 
ʫʫʨʭʘʡ ʟʵʨʵʛ ʭʦʸʨʜʦʛʯ ʵʭ װװʩʚʵʨʵʵʩ ʙװʨʜʜʵʛ. 
(Canada, Natural Resources , 2021) 

 ɹʨʘʟʠʣ  

ɹʨʘʟʠʣ ʙʦʣ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʭʦʸʨ ʜʘʭʴ ʪʦʤ 
 .ʡʣʜʚʵʨʣʵʛʯ ʙᴇʛᴇᴇʜ ɸʚʩʪʨʘʣʠʡʥ ʜʘʨʘʘ ʥʴ ʦʨʦʭ ʶʤװ
2019 ʦʥʜ ɹʨʘʟʠʣ 397 ʩʘʷ ʪʦʥʥ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʪʦʡ 
ʪᴇʤʨʠʡʥ ʭװʜʵʨ ʵʢʩʧʦʨʪʦʣʞʵʵ. 2020 ʦʥʳ 
ʘʨʚʘʥʭʦʸʨʜʫʛʘʘʨ ʩʘʨʜ ɹʨʘʟʠʣ ʫʣʩ 346,497 ʤʝʪʨʠʢ 
ʪʦʥʥ ʪᴇʤʨʠʡʥ ʭװʜʵʨ ʵʢʩʧʦʨʪʦʣʩʦʥ ʙʦʣ 2010 ʦʥʳ 
ʘʨʚʘʥʭʦʸʨʜʫʛʘʘʨ ʩʘʨʘʘʩ 2021 ʦʥʳ ʪʘʚʜʫʛʘʘʨ ʩʘʨ 
ʭװʨʪʵʣ ʩʘʨʜ ʜʫʥʜʞʘʘʨ 139,299 ʤʝʪʨʠʢ ʪʦʥʥ 
ʪᴇʤʨʠʡʥ ʭװʜʵʨ ʵʢʩʧʦʨʪʦʣʞʵʵ. ("Brazil Iron Ore 
Exports: By Port". www.ceicdata.com., 2021) 

 ʋʢʨʘʡʥ  

ɸʅʋ-ʳʥ ɻʝʦʣʦʛʠʡʥ ʘʣʙʘʥʳ 2021 ʦʥʳ ʪᴇʤʨʠʡʥ 
ʭװʜʨʠʡʥ ʪʘʡʣʘʥʜ ʜʫʨʜʩʘʥʘʘʨ: ʋʢʨʘʡʥ ʫʣʩ 2020 ʦʥʜ 
62 ʩʘʷ ʪʦʥʥ ʪᴇʤʨʠʡʥ ʭװʜʵʨ װʡʣʜʚʵʨʣʵʞ, ʪᴇʤʨʠʡʥ 
ʭװʜʨʠʡʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʜʵʣʭʠʡʥ ʜʦʣʦʦ ʜʘʭʴ ʪʦʤ 
ʪᴇʚ ʙʦʣʞ ʙʘʡʥʘ. ʋʣʩ ʦʨʥʫʫʜʳʥ ʭʫʚʴʜ: ɸʚʩʪʨʘʣʠ, 
ɹʨʘʟʠʣ, ʍʷʪʘʜ, ʕʥʵʪʭʵʛ, ʆʨʦʩ, ᴆʤʥᴇʜ ɸʬʨʠʢ. 
ʋʢʨʘʠʥ ʛʵʩʵʥ ʜʘʨʘʘʣʣʘʘʨ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʟʘʭ ʟʵʵʣ 
ᴇʨʩᴇʣʜᴇʞ ʙʘʡʥʘ. ("USGS Minerals Information: Iron 
Ore", 2021) 

 ʄʦʥʛʦʣ ʫʣʩ 

ʄʦʥʛʦʣʜ ʥʠʡʪ 1,250 ʩʘʷ ʪʦʥʥ (Fe 25% - 52% 
ʘʛʫʫʣʘʤʞʪʘʡ) ʥᴇᴇʮ ʙװʭʠʡ ʪᴇʤʨʠʡʥ ʭװʨʜʨʠʡʥ 9 
ʪᴇʩᴇʣ ʙʘʡʜʘʛ. ʆʜʦʦʛʠʡʥ ʙʘʡʜʣʘʘʨ ʜʦʦʜ ʟʵʨʛʠʡʥ 
(3.74 ʩʘʷ ʪʦʥʥ/ʞʠʣʜ) ʙʦʣʦʥ ʙʘʷʞʫʫʣʩʘʥ (3 ʩʘʷ 
ʪʦʥʥ/ʞʠʣʜ) ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʛ ʍʷʪʘʜ ʨʫʫ 
ʵʢʩʧʦʨʪʦʣʞ ʙʘʡʥʘ. ʀʨʵʵʜװʡʜ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ 
ʙʦʣʦʥ ʩʘʥʭװװʞʠʣʪʳʥ ʜʫʪʤʘʛ ʙʘʡʜʣʘʘʩ ʰʘʣʪʛʘʘʣʘʥ 
ʥʵʤʵʣʪ װʡʣʜʚʵʨʣʵʣ ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ ʙʦʣʦʭ ʪᴇʣᴇʚʪʵʡ. 
ʆʜʦʦʛʠʡʥ ʜʦʪʦʦʜʳʥ ʵʨʵʣʪ ʙʘʛʘ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ 
ʄʦʥʛʦʣʳʥ ɿʘʩʛʠʡʥ ʛʘʟʘʨ ʪװװʭʠʡ ʵʜʠʡʥ 
ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʛ ʰʘʪʣʘʥ ʭᴇʛʞװװʣʵʭʵʜ ʘʥʭʘʘʨʣʘʘ 

ʭʘʥʜʫʫʣʞ ʙʘʡʥʘ. ʐʠʥʵʵʨ ʦʣʙʦʨʣʦʭ װʡʣ ʘʞʠʣʣʘʛʘʘ 
ʙʠʡ ʙʦʣʦʭʛװʡ 2014-2030 ʦʥʳ ʭʦʦʨʦʥʜ ʦʜʦʦʛʠʡʥ 9 
ʪᴇʩᴇʣ ~227.3 ʩʘʷ ʪʥ ʪᴇʤʨʠʡʥ ʭװʜʵʨ, ~53.8 ʩʘʷ ʪʥ 
ʙʘʷʞʤʘʣ ʥʠʡʣװװʣʥʵ. ɼʵʣʭʠʡʥ ʟʘʭ ʟʵʵʣʜ 
ʥʠʡʣװװʣʵʣʪʠʡʥ ʠʣװװʜʵʣ ʙʠʡ ʙʦʣʦʭʦʦʩ ʰʘʣʪʛʘʘʣʘʥ 
ʜʫʥʜ װʝ ʛʵʭʵʜ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʙװʪʵʵʛʜʵʭװװʥʠʡ 
 ʥʵ ʙʫʫʨʘʭ ʭʘʥʜʣʘʛʘʪʘʡ. ʆʜʦʦʛʠʡʥ 9 ʪᴇʩʣʠʡʥװ
CAPEX (ʢʘʧʠʪʘʣʳʥ ʟʘʨʜʘʣ)-ʜ ~0.9 ʪʵʨʙʫʤ 
ʘʤ.ʜʦʣʣʘʨ, 2014-2030 ʭʦʦʨʦʥʜʦʭ ʥʠʡʪ OPEX (װʡʣ 
ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʨʜʘʣ) ʥʴ ~17.9 ʪʵʨʙʫʤ ʘʤ.ʜʦʣʣʘʨ 
ʙʘʡʥʘ ʛʵʞ װʥʵʣʵʛʜʩʵʥ. (ɼ.ʕʨʜʵʥʵʙʫʣʛʘʥ., 2014), 

ʊᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨʪ ʪʫʣʛʘʤʜʘʞ ʙʫʡ 
ʘʩʫʫʜʘʣ 

ʄʦʥʛʦʣ ʫʣʩʳʥ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨʪ 
ʪʫʣʛʘʤʜʘʞ ʙʫʡ ʛʦʣ ʘʩʫʫʜʘʣ ʥʴ ʩʫʜʘʣʛʘʘ ʭᴇʛʞװװʣʵʣʪ 
ʙʘʡʭʛװʡ ʙʘʡʥʘ. ʄʦʥʛʦʣ ʫʣʩʳʥ ʭʫʚʴʜ ʵʢʩʧʦʨʪ ʩʫʣ 
ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʙʫʩʘʜ ʫʣʩ ʦʨʥʦʦʩ ʜʦʦʛʫʫʨ 
 ʥʠʡ ʛʦʣ ʰʘʣʪʛʘʘʥ ʥʴ ʩʫʜʘʣʛʘʘװװ .ʣʵʣʪʪʵʡ ʙʘʡʥʘװװʟװ
ʭᴇʛʞװװʣʵʣʪ ʜʫʪʤʘʛ ʙʘʡʥʘ. ʄʦʥʛʦʣ ʫʣʩʳʥ ʭʵʤʞʵʵʥʜ 
ʭʵʜ ʭʵʜʵʥ ʫʫʨʭʘʡ ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ ʦʣʦʥ ʪᴇʨʣʠʡʥ 
ʙװʪʵʵʛʜʵʭװװʥװװʜʠʡʛ ʙʠʡ ʙʦʣʛʦʭ ʙʦʣʦʤʞʪʦʡ. ʄᴇʥ 
ʫʫʨʭʘʡʛʘʘʩ ʛʘʟʨʳʥ ʙʘʷʣʘʛ ʥᴇᴇʮ ʠʭʵʵʨ ʦʣʙʦʨʣʦʞ ʘʚʯ 
ʙʘʡʥʘ. ʛʵʚʯ ʩʫʜʘʣʛʘʘ ʭᴇʛʞװװʣʵʣʪ ʙʘʡʭʛװʡ ʫʯʠʨ 
ʜʦʪʦʦʜʜʦʦ ʭᴇʛʞװװʣʵʣʪ ʭʠʡʞ ʵʢʩʧʦʨʪʳʛ ʜʵʤʞʠʞ 
ʯʘʜʘʭʛװʡ ʙʘʡʥʘ. װװʥʵʵʩ ʰʘʣʪʛʘʘʣʘʥ ʛʘʜʥʳ ʭᴇʨᴇʥʛᴇ 
ʦʨʫʫʣʘʣʪʳʛ ʠʭʵʵʨ ʘʚʯ ʛʘʜʘʘʜ ʫʣʩ ʦʨʥʳ ʵʜʠʡʥ 
ʟʘʩʛʠʡʛ ʠʣװװʪʵʡ ʭᴇʛʞװװʣʞ ʙʘʡʛʘʘ ʩʫʣ ʪʘʣ 
ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ. ʵʢʩʧʦʨʪʳʛ ʜʵʤʞʠʭ ʙʦʜʣʦʛʳʥ 
ʭװʨʵʵʥʜ ᴇʥᴇᴇʛʠʡʥ ʥᴇʭʮᴇʣ ʙʘʡʜʘʣ ʟᴇʚʭᴇʥ ʙʦʜʣʦʛʦ 
ʪᴇʣᴇʚʣᴇʣʪ ʙʫʩʘʜ ʫʣʩ ʦʨʦʥʪʦʡ ʭʘʤʪʳʥ ʘʞʠʣʣʘʛʘʘ 
ʭʵʨʭʵʥ ʭʠʡʭ ʛʘʜʥʳ װʡʣʜʚʵʨʣʵʣʜ ʪװװʭʠʡ ʵʜʵʵ ʭʵʨʭʵʥ 
ʥʠʡʣװװʣʭװװ ʛʵʩʵʥ ʙʦʜʣʦʛʳʛ ʙʘʨʠʭʘʘʩ ʜʦʪʦʦʜʜʦʦ 
ʩʫʜʘʣʛʘʘ ʭᴇʛʞװװʣʵʣʪʠʡʛ ʩʘʡʞʨʫʫʣʞ 
 ʣʞ ʜʵʤʞʠʞ ʮʘʘʰʠʣʚʘʣװװʭᴇʛʞ װװʡʣʜʚʵʨʣʵʣʠʡʛ ʠʣװ
ʵʢʩʧʦʨʪʳʛ ʭᴇʛʞװװʣʵʭ ʪʘʣʳʥ ʙʦʜʣʦʛʦ ʙʘʨʠʤʪʣʘʭʛװʡ 
ʙʘʡʛʘʘ ʥʴ ʫʯʠʨ ʜʫʪʘʛʜʘʣʪʘʡ ʙʘʡʥʘ. ʋʫʨʭʘʡ ʠʭ 
ʙʦʣʦʚʯ ʪʵʜʛʵʵʨʠʡʥ ʪװװʭʠʡ ʵʜʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭ 
 ʡ ʙʘʡʛʘʘ ʥʴ ʤʘʥʘʡ ʫʣʩʳʥ ʛʦʣװʡʣʜʚʵʨʣʵʣ ʙʘʡʭʛװ
ʜʫʪʘʛʜʘʣ ʛʵʞ װʟʵʞ ʙʘʡʥʘ. ʋʛ ʘʣʜʘʘ ʜʫʪʘʛʜʣʳʛ 
ʩʫʜʘʣʛʘʘ ʭᴇʛʞװװʣʵʣʪʵʵʨ ʟʘʩʘʞ ʩʘʡʞʨʫʫʣʘʭ 
ʙʦʣʦʤʞʪʦʡ ʶʤ. ʙʫʩʘʜ ʫʣʩ ʦʨʥʳ ʪʫʨʰʣʘʛʳʛ 
ʩʫʜʣʘʭʘʜ ʪʫʭʘʡʥ ʫʣʩ ʦʨʥʫʫʜ ʛʘʜʥʘʘʩ ʪװװʭʠʡ ʵʜʵʵ 
ʪʘʪʘʭ, ʤᴇʥ ʜʦʪʦʦʜʦʦʩ ʪʘʪʩʘʥ ʯ װʡʣʜʚʵʨʣʵʣ ʩʘʡʪʘʡ 
ʪʫʭʘʡʥ ʪװװʭʠʡ ʵʜʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʘʜ ʵʢʩʧʦʨʪʣʦʞ 
ʯʘʜʘʞ ʙʘʡʛʘʘ ʫʯʠʨ ʪʵʜʛʵʵʨ ʫʣʩ ʦʨʥʳ ʭʫʚʴʜ ʩʫʜʘʣʛʘʘ 
ʭᴇʛʞװװʣʵʣʪ װʨ ʜװʥʪʵʡ ʷʚʘʛʜʘʞ ʙʘʡʥʘ. ʙʫʩʘʜ ʫʣʩ 
ʦʨʦʥ ʜʦʪʦʦʜʳʥ ʙʘʷʣʘʛʳʛ ʟʘʨʞ ʙʦʨʣʫʫʣʭʘʘʩ ʠʣװװ 
ʭʵʨʭʵʥ װʡʣʜʚʵʨʣʵʞ ʭᴇʛʞװװʣʵʭ ᴇᴇʨʠʡʥ ʦʨʦʥʜʦʦ 
ʘʰʠʛʪʘʡ ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʭ ʚʵ ʛʵʜʵʛʪ ʠʣװװ 
ʘʥʭʘʘʨʯ ʙʘʡʥʘ.  ʪʠʡʤʵʵʩ ᴇʨʩᴇʣʜᴇᴇʥ ʙʘʡʭʛװʡ ʙᴇʛᴇᴇʜ 
ʜʦʪʦʦʜʳʥ ᴇʨʩᴇʣʜᴇᴇʥ ʩʫʣ ʙʘʡʥʘ ʛʵʞ װʟʵʞ ʙʘʡʥʘ.  

ʊᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨʳʛ 
ʩʘʡʞʨʫʫʣʘʭ ʘʨʛʘ ʟʘʤ 

ɼʵʣʭʠʡʥ ʭʵʤʞʵʵʥʜ 2020 ʦʥʳ ʙʘʡʜʣʘʘʨ ʞʠʣʜ 
52.178.999 ʤʷʥʛʘʥ ʪʦʥʥ ʪᴇʤʨʠʡʥ ʭװʜʵʨ ʙʦʣʦʥ 
ʙʘʷʞʤʘʣ ʵʢʩʧʦʨʪʣʦʩʦʥʳ 27,4 ʭʫʚʠʡʛ ʏʠʣʠ, 14,9 
ʭʫʚʠʡʛ ʇʝʨʫ, 10,7 ʭʫʚʠʡʛ ɸʚʩʪʨʘʣʠ, 9,0 ʭʫʚʠʡʛ 
ʀʥʜʦʥʝʟ, 6,2 ʭʫʚʠʡʛ ʂʘʥʘʜ ʫʣʩ ʪʫʩ ʪʫʩ ʵʟʵʣʞ 
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ʵʢʩʧʦʨʪʳʥ ʭʵʤʞʵʵʛʵʵʨʵʵ ʵʜʛʵʵʨ 5 ʫʣʩ ʵʭʥʠʡ ʙʘʡʨʳʛ 
ʵʟʣʵʞ ʙʘʡʥʘ1. 

ʍװʩʥʵʛʪ 8. ʋʣʩ ʦʨʥʫʫʜʳʥ ʵʢʩʧʦʨʪʳʥ ʭʵʤʞʵʵ 

 

2020 ʦʥʳ 
ʵʢʩʧʦʨʪ

ʳʥ 

 ʥʠʡʥװ
ʜװʥ 

ʤʷʥ.ʘʤ 

ʜʦʣʣ. 

2021 
ʦʥʳ 
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ʫ
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ʡ
ʥ
 
ʞ
ʠ
ʥ
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ɼʵʣʭʠ

ʡʥ 
ʭʵʤʞʵ

ʵʥʜ 

52.178.9
99 

13.237.
163 

3.942 10 -7 24 100 

ʏʠʣʠ 
14.304.4
95 

8.058.8
70 

1.775 3 -81 4 27.4 

ʇʝʨʫ 
7.796.66

5 

3.144.3

92 
2.480 14 4 27 14.9 

ɸʚʩʪʨʘ
ʣʠ 

5.609.16
8 

1.815.8
68 

3.089 16 4 26 10.7 

ʀʥʜʦʥ

ʝʟ 

4.700.35

4 

1.471.4

20 
3.194   -32 9 

ʂʘʥʘʜ 
3.255.94
7 

366.02
8 

8.895 20 -3 70 6.2 

ɸʅʋ 
2.309.33

6 

284.78

0 
8.109 13 -20 89 4.4 

ɸʨʛʝʥʪ
ʠʥ 

1.624.17
8 

514.32
1 

3.158 6 -1 28 3.1 

ɹʨʘʟʠʣ 
1.572.79

2 

634.82

6 
2.478 9 2 27 3 

ʐʠʥʵ 
ɻʚʠʥʝ

ʡ 

1.448.53

5 

495.95

8 
2.921 11 -1 -1 2.8 

ʀʩʧʘʥ

ʠ 

1.396.38

9 

583.87

4 
2.392 471 568 297 2.7 

ʄʝʢʩʠ

ʢ 

1.170.99

4 

440.48

2 
2.658 45 29 71 2.2 

ʄʦʥʛʦ
ʣ 

1.030.46
0 

509.47
6 

2.023 2 -2 15 2 

ʂʦʥʛʦ 910.814 
224.80

2 
4.052 35 8 40 1.7 

ᴆʤʥᴇʜ 
ɸʬʨʠʢ 

635.008 
230.19
7 

2.759 21 -12 37 1.2 

ʇʦʨʪʫ

ʛʘʣʴ 
600.109 

327.09

9 
1.835 0 -6 19 1.2 

ʂʘʟʘʭʩ
ʪʘʥ 

449.167 
224.26
8 

2.003 19 21 -20 0.9 

 ʄʦʥʛʦʣ ʫʣʩʳʥ ʘʰʠʛʪ ʤʘʣʪʤʘʣ ʥʴ ʵʢʩʧʦʨʪʳʥ 
ʙʘʨʠʤʞʘʘʪʘʡ ʩʘʣʙʘʨʳʥ ʭʫʚʴʜ ʜʵʣʭʠʡʥ ʙʘʨʘʘʥʳ ʟʘʭ 
ʟʵʵʣʠʡʥ ʭᴇʛʞʣʠʡʥ ʯʠʛ ʭʘʥʜʣʘʛʘʘʩ ʠʭʵʵʭʵʥ 
ʭʘʤʘʘʨʘʣʪʘʡ ʷʚʞ ʠʨʩʵʥ.  

 ʄʦʥʛʦʣ ʫʣʩ 2020 ʦʥʳ ʙʘʡʜʣʘʘʨ 509.476 ʤʷʥ 
ʪʦʥʥ ʙʫʶʫ 1.030.460 ʤʷʥ ʘʤ.ʜʦʣʣʘʨʳʥ ʪᴇʤʨʠʡʥ 
ʭװʜʵʨ ʙʦʣʦʥ ʙʘʷʞʤʘʣ ʵʢʩʧʦʨʪʣʦʞ ʜʵʣʭʠʡʥ ʥʠʡʪ 
ʵʢʩʧʦʨʪʳʥ 1.97%-ʛ ʵʟʣʵʩʥʵʵʨ 12-ʨ ʙʘʡʨʘʥʜ ʦʨʞʵʵ.  

 2021 ʦʥʜ ʄʦʥʛʦʣ ʫʣʩʳʥ ʪᴇʤʨʠʡʥ ʭװʜʵʨ ʵʢʩʧʦʨʪ 
ʙʠʝʪ ʭʵʤʞʵʵʛʵʵʨʵʵ ʜᴇʥʛᴇʞ 0.7% ᴇʩʩᴇʥ ʭʵʜʠʡ ʯ 
ʜʵʣʭʠʡʥ ʟʘʭ ʟʵʵʣ ʜʵʵʨ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ װʥʵ 
ᴇʩʩᴇʥʠʡ ʫʣʤʘʘʩ װʥʠʡʥ ʜװʥ ʥʴ 15.0%-ʠʘʨ ʥʵʤʵʛʜʩʵʥ 
ʙʘʡʥʘ.  

ʍװʩʥʵʛʪ 2 ʊᴇʤʨʠʡʥ  ʭװʜʵʨ, ʵʢʩʧʦʨʪʳʥ ʭʵʤʞʵʵ /ʤʷʥ. 
ʪʦʥʥ/ 

 
1ʕʭ ʩʫʨʚʘʣʞ ñʕʢʩʧʦʨʪ ʀʤʧʦʨʪʳʥ ʜʵʣʭʠʡʥ ʟʘʭ ʟʵʵʣʠʡʥ ʪᴇʣᴇʚ 

ʠʣʪʛʵʣò ʋɹ 2021  
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 2020 ʦʥʳ ʵʭʥʠʡ ʩʘʨʜ ʭװʜʨʠʡʥ ʜʫʥʜʘʞ װʥʵ 9556 
ʘʤ.ʜʦʣʣʘʨ\ʪʥ ʙʘʡʩʘʥ ʙʦʣ 12 ʩʘʨ ʛʵʭʵʜ 7565 
ʘʤ.ʜʦʣʣʘʨʪ ʭװʨʯ ʙʘʨʘʛ 2000 ʘʤ.ʜʦʣʣʘʨʘʘʨ ʙʫʫʨʩʘʥ 
ʙʘʡʥʘ. ʍʘʨʠʥ 2021 ʦʥ ʛʘʨʩʘʘʨ ʃʦʥʜʦʥʛʠʡʥ ʙʠʨʞ 
ʜʵʵʨ ʭװʜʨʠʡʥ ʜʫʥʜʘʞ װʥʵ 8000 ʘʤ.ʜʦʣʣʘʨ\ʪʥ 
ʦʨʯʠʤʜ ʭʵʣʙʵʣʟʵʞ ʙʘʡʥʘ.   

 ʆʣʦʥ ʫʣʩʳʥ ʪᴇʤʨʠʡʥ ʭװʜʵʨ, ʟʵʩ ʩʫʜʣʘʣʳʥ 
ʛʨʫʧʧʠʡʥ (ICSG)  ʧʨʦʛʥʦʟʦʦʨ ʜʵʣʭʠʡʥ ʟʘʭ ʟʵʵʣ ʜʵʵʨ 
ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʭʦʤʩʜʦʣ ʵʥʵ ʦʥʜ 237 ʤʷʥʛʘʥ ʪʦʥʥ 
ʙʘʡʥʘ ʭʵʤʵʵʥ ʭװʣʵʵʛʜʵʞ ʙʫʡ ʛװʡʮʵʪʛʵʣ ʛʘʨʩʘʥ ʙʦʣ 
ʭʘʨʠʥ 2021 ʦʥʜ ʦʜʦʦʛʠʡʥ ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ ʙʦʣʦʥ 
ʰʠʥʵ ʦʨʜ ʛʘʟʨʫʫʜʳʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʭʵʤʞʵʵ 
ᴇʩᴇʭʪʵʡ ʭʦʣʙʦʦʪʦʡʛʦʦʨ 360 ʤʷʥʛʘʥ ʪʦʥʥʳʥ 
ʠʣװװʜʵʣ ʙʠʡ ʙʦʣʦʭ ʘʞ. ʊʫʩ ʙʘʡʛʫʫʣʣʘʛʳʥ 
ʪʦʦʮʦʦʛʦʦʨ 2020 ʦʥʜ ʜʵʣʭʠʡʥ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ 
ʭʵʨʵʛʣʵʵ 20188 ʩʘʷ ʪʦʥʥ ʙʘʡʛʘʘ ʙʦʣ װʡʣʜʚʵʨʣʵʣʠʡʥ 
ʭʵʤʞʵʵ ʥʴ 20149 ʩʘʷ ʪʦʥʥ ʙʦʣʦʭ ʪᴇʣᴇʚʪʵʡ ʙʘʡʥʘ.  

 2020 ʦʥʳ ʰʠʥʵʯʠʣʩʵʥ ʧʨʦʛʥʦʟʦʦʨ ʪᴇʤʨʠʡʥ 
ʭװʜʨʠʡʥ ʜʵʣʭʠʡʥ ʟʘʭ ʟʵʵʣʠʡʥ ʵʨʵʣʪ 21188 ʩʘʷ ʪʦʥʥ 
ʙʘʡʭʘʜ װʡʣʜʚʵʨʣʵʣ ʥʴ 21549 ʩʘʷ ʪʦʥʥʜ ʭװʨʥʵ ʛʵʩʵʥ 
ʙʘʡʥʘ. INTL FC Stone Inc. ʢʦʤʧʘʥʠʡ ʙʦʨʣʫʫʣʘʣʪʳʥ 
ʭʵʣʪʩʠʡʥ ʜʘʨʛʘ ʂʝʡʪ ɻʚʦʟʜʟʠʡʥ ʧʨʦʛʥʦʟʦʦʨ 2020-
2021 ʦʥʜ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ װʥʵ ʝʨᴇʥʭʠʡʜᴇᴇ 
ᴇᴇʨʯʣᴇʛʜᴇʭʛװʡ ʛʵʩʵʥ ʙʘʡʥʘ. ʊװװʥʠʡ ʧʨʦʛʥʦʟʦʦʨ 
ʭװʜʨʠʡʥ װʥʵ 2020 ʦʥʜ 8000 ʜʦʣʣ\ʪʥ (3,63ʜʦʣ/ʬʫʥʪ), 
2021 ʦʥʜ 8250 ʜʦʣʣ/ʪʥ ʙʘʡʭ ʘʞʵʵ. ʍʷʪʘʜʳʥ ʠʤʧʦʨʪ 
ᴇʥʜᴇʨ ʪװʚʰʠʥʜ ʭʵʚʵʵʨ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʵʨʵʣʪ, 
ʥʠʡʣװװʣʵʣʪʠʡʥ ʭʘʨʴʮʘʘ ʪʵʥʮʚʵʨʪʵʡ ʙʫʩ ʙʘʡʭ ʫʯʠʨ 
2020-2021 ʦʥʜ ʭװʜʨʠʡʥ ʙʘʛʘʭʘʥ ʭʵʤʞʵʵʥʠʡ 
ʭʦʤʩʜʦʣ װװʩʥʵò ʛʵʞ ɻʚʦʟʜʟ ʪʵʤʜʵʛʣʵʞʵʵ. INTL-ʠʡʥ 
ʧʨʦʛʥʦʟʦʦʨ ʟʭװʜʨʠʡʥ ʥᴇᴇʮ ʭʵʚʠʡʥ ʪװʚʰʠʥʜ ʙʘʡʭ 
ʪʦʭʠʦʣʜʦʣʜ ʭʦʤʩʜʣʳʥ ʭʵʤʞʵʵ 2020 ʦʥʜ 50 ʤʷʥʛʘʥ 
ʪʦʥʥ, 2021 ʦʥʜ 5000 ʪʦʥʥ ʙʘʡʭ ʪᴇʣᴇʚʪʵʡ. 

ʍװʩʥʵʛʪ 3. תʥʠʡʥ ʧʨʦʛʥʦʟ 

 ̄
ʇʨʦʛʥʦʟ ʭʠʡʩʵʥ 
ʙʘʡʛʫʫʣʣʘʛʘ, 

ʰʠʥʞʵʵʯ 

2020 ʦʥʳ װʥʠʡʥ ʧʨʦʛʥʦʟ 

ʜʦʣʣ/ʬʫʥʪ ʜʦʣʣ/ʪʦʥʥ 

1 INTL FC Stone Inc.  8000 

2 Citibank  7965 

3 Credit Suisse Group  7927 

4 
America Merrill 
Lynch 

 7813 

5 Barclays  8450 

6 Morgan Stanley  8300 

7 Goldman  8000 

8 
Citigroup Global 
Markets Inc 

 8375 

9 
American Copper 

Council 
 7200-8500 

10 Cochilco 3.57 7870 

11 HSBC  7500 

12 CPM  8000 

13 Societe Generale  7975 

14 BNP Paribas  7825 
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 ̄

ʇʨʦʛʥʦʟ ʭʠʡʩʵʥ 

ʙʘʡʛʫʫʣʣʘʛʘ, 

ʰʠʥʞʵʵʯ 

2020 ʦʥʳ װʥʠʡʥ ʧʨʦʛʥʦʟ 

ʜʦʣʣ/ʬʫʥʪ ʜʦʣʣ/ʪʦʥʥ 

15 TD Securities  8124 

16 
Sonami ɸʣʴʙʝʨʪʦ 

ʉʘʣʘʩ, ʏʠʣʠ  
3.60-3.80 7937-8378 

17 
Pan Pacific Copper 

Co 
 7700-8800 

1ʬʫʥʪ = 453.59ʛʨʘʤʤ 

 ɸʤʝʨʠʢʠʡʥ ʥʵʛʜʩʵʥ ʫʣʩ ʥʴ ʜʵʣʭʠʡʥ ʭʘʤʛʠʡʥ 
ʪʦʤ, ʪʝʭʥʦʣʦʛʠʡʥ ʭʫʚʴʜ ʭᴇʛʞʩᴇʥ ʭװʯʠʨʭʵʛ ʵʜʠʡʥ 
ʟʘʩʘʛʪʘʡ ʦʨʦʥ ʶʤ. ʊʫʩ ʫʣʩʳʥ ʟʘʭ ʟʵʵʣʠʡʥ ʵʜʠʡʥ 
ʟʘʩʛʠʡʥ ʪʦʛʪʦʣʮʦʦʥʳ ʜʘʛʫʫ ʭʫʚʠʡʥ ʙʠʟʥʝʩ 
ʜʘʚʘʤʛʘʡʣʘʭ װװʨʵʛʪʵʡ ʙᴇʛᴇᴇʜ ʭʦʣʙʦʦʥʳ ʙʦʣʦʥ 
ʪᴇʨʠʡʥ ʙʘʡʛʫʫʣʣʘʛʫʫʜ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʨʘʘ, 
 ʡʣʜʚʵʨʣʵʛʯʵʵʩ ʭʫʜʘʣʜʘʥװ ʡʣʯʠʣʛʵʵʛ ʵʜʛʵʵʨ ʭʫʚʠʡʥװ
ʘʚʜʘʛ ʩʠʩʪʝʤʪʵʡ ʙʘʡʥʘ. ɹʘʨʫʫʥ ɽʚʨʦʧ, ʗʧʦʥʳ ʘʞ 
 ʡʣʜʚʵʨʣʵʛʯʠʜʪʵʡ ʭʘʨʴʮʫʫʣʙʘʣ ʘʤʝʨʠʢʠʡʥ ʙʠʟʥʝʩװ
ʵʨʭʣʵʛʯʠʜ ʥʴ ʢʘʧʠʪʘʣ ʙʦʣʦʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ 
ʭʵʤʞʵʵʛ ᴇʨʛᴇʞװװʣʵʭ, ʘʞʠʣʣʘʭ ʭװʯ ʥʵʤʵʛʜװװʣʵʭ, 
ʰʠʥʵ ʙʘʨʘʘ ʙװʪʵʵʛʜʵʭװװʥ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʜʘʚʫʫ 
ʪʘʣʪʘʡ ʙʘʡʥʘ2. ɸʅʋ-ʳʥ ʢʦʤʧʘʥʠʫʜ ʥʴ ʢʦʤʧʴʶʪʝʨ, 
ʘʥʘʛʘʘʭ ʫʭʘʘʥ, ʩʘʥʩʘʨ ʩʫʜʣʘʣ, ʙʘʪʣʘʥ ʭʘʤʛʘʘʣʘʭ 
ʟʵʨʵʛ ʩʘʣʙʘʨʳʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ 
ʙʦʣʦʚʩʨʫʫʣʘʣʪʘʘʨʘʘ ʜʵʣʭʠʡʜ ʪʵʨʛװװʣʜʵʛ ʙʘʡʥʘ. 
1994-2000 ʦʥʜ ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʣ ʵʨʩ 
ʥʵʤʵʛʜʵʞ, ʠʥʬʣʷʮʠʡʥ ʪװʚʰʠʥ ʙʘʛʘʩʯ, 
ʘʞʠʣʛװʡʜʣʠʡʥ ʭʵʤʞʵʵ 5 ʭʫʚʠʘʩ ʜʦʦʨ ʙʦʣʦʚ.3 
ʍᴇʛʞʠʞ ʙʫʡ ʫʣʩ ʦʨʥʫʫʜʳʥ ᴇʩᴇʣʪ 2014 ʦʥʜ ʞʠʛʜ 
ʙʘʡʥʘ. ʕʥʵ ʥʴ 3 ʜʘʭʴ ʞʠʣʜʵʵ װʨʛʵʣʞʣʵʥ ʩʫʫʨʴ 5 
ʭʫʚʠʡʥ ᴇʩᴇʣʪʪʵʡ ʙʘʡʛʘʘʛ ʪʵʤʜʵʛʣʵʞ ʙʘʡʛʘʘ ʙʘ ʠʣװװ 
ʭװʥʜʨʵʣʪʵʡ ʭʷʤʨʘʣʳʥ ʜʘʨʘʘʭʴ ʜʵʣʭʠʡʥ ʵʜʠʡʥ 
ʟʘʩʛʠʡʥ ʦʨʯʠʥʛ ʪʫʩʛʘʞ ʙʘʡʥʘ. ɾʠʣʠʡʥ ʞʠʛʜ 
 ,ʡʣ ʘʞʠʣʘʘʛʘʘʛ ʜʘʣʜʣʘʥװ ʣʵʣʪ ʥʴ 2019 ʦʥʳװװʟװ
ʭᴇʛʞʠʞ ʙʫʡ ʦʨʥʫʫʜʳʥ ᴇʩᴇʣʪ 2020 ʦʥʜ 5.4 ʭʫʚʴ, 
2021 ʦʥʜ 5.5 ʭʫʚʴ ʙʦʣʦʭʳʛ ʙʘʪʘʪʛʘʞ ʙʘʡʛʘʘ ʶʤ. תʨ 
ʜװʥʜ ʥʴ ʵʩʵʨʛװװʮʵʭ ʭװʯʠʡʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ʅʵʛ 
ʪʘʣʘʘʩ װʟʵʭʵʜ ᴇʥʜᴇʨ ʦʨʣʦʛʳʥ ᴇʩᴇʣʪ ʥʴ 2019 ʦʥʳʜ 
40-ᴇᴇʩ ʙʘʛʘ ʭʫʚʴʜ ʙʘʡʩʘʥ ʜʵʣʭʠʡʥ ᴇʩᴇʣʪʠʡʛ 2020 ʦʥ 
ʛʵʭʵʜ ʦʡʨʦʣʮʦʦʛʦʦʨ 50 ʭʫʚʴʜ ʭװʨʛʵʭ ʘʯ 
ʭʦʣʙʦʛʜʦʣʪʦʡ ʩʘʣʭʠʘʨ ʭʘʥʛʘʭ ʶʤ4. װתʥʠʡ װʨ ʜװʥʜ, 
ᴇʥʜᴇʨ ʦʨʣʦʛʦʪʦʡ ʠʤʧʦʨʪʳʥ ʵʨʵʣʪ ᴇʥʛᴇʨʩᴇʥ ʦʥʳ 1.9 
ʭʫʚʠʘʩ 2020 ʦʥʜ 4.2 ʭʫʚʴ, 2021 ʦʥʜ 5.0 ʭʫʚʴ ʙʦʣʪʣʦʦ 
ᴇʩʯ, ʭᴇʛʞʠʞ ʙʫʡ ʦʨʥʫʫʜʳʥ ʵʢʩʧʦʨʪ ᴇʥʛᴇʨʩᴇʥ ʦʥʳ 
3.7 ʭʫʚʴʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ 2021 ʦʥʜ 6.6 ʭʫʚʴ ʙʦʣʦʭ 
ʭʘʥʜʣʘʛʘ ʙʘʡʥʘ. ʍᴇʛʞʠʞ ʙʫʡ ʦʨʥʳ ᴇʩᴇʣʪ ʟʘʨʠʤ 
ʭʵʩʵʛʪ ʭװʯʪʵʡ ʙʘʡʞ ʯʘʜʘʭʛװʡ, ʷʘʛʘʘʜ ʛʵʚʵʣ ʠʭʵʥʭʠ 
ʭᴇʛʞʠʞ ʙʫʡ ʫʣʩ ʦʨʥʫʫʜ ʭʷʤʨʘʣʘʘʩ ʙװʨʵʥ ʩʵʨʛʵʞ, 
ʭװʯʠʥ ʯʘʜʘʣʜʘʘʥ ʦʡʨʪʦʞ ʙʘʡʛʘʘ. ʊװװʥʯʣʵʥ, 
ʜʵʣʭʠʡʥ ʩʘʥʭװװʛʠʡʥ ʥᴇʭʮᴇʣ ʙʘʡʜʘʣ ʜʫʥʜ ʭʫʛʘʮʘʘʥʜ 
ʯʘʥʛʘʨʥʘ. ɻʵʚʯ, ɽʚʨʦʧʳʥ ʙװʩʵʵʩ ʤʵʜʨʵʛʜʵʭװʡʮ 
ʟʵʵʣʞʠʣʪʠʡʥ ʭᴇʥʛᴇʨװװʣʵʣʪ ʙʠʡ ʙʦʣʩʦʥ ʪʫʣ ʭʵʜʠʡʥ 
ʯʘʥʛʘʨʘʭ ʥʴ ʦʜʦʦʛʦʦʨ ʪʦʜʦʨʭʦʡ ʙʫʩ ʙʘʡʥʘ. ɹʫʩʘʜ 
ᴇʩᴇʣʪʠʡʥ ʭװʯʠʥ ʟװʡʣʩʵʜ ʍʷʪʘʜ ʫʣʩʳʥ ʙװʪʮʠʡʥ 
ᴇᴇʨʯʣᴇʣʪ, ʭᴇʛʞʠʞ ʙʫʡ ʦʨʥʫʫʜʳʥ ʜʫʥʜ ʩʘʘʨʤʘʛ 
ʙʦʜʣʦʛʳʛ ʘʘʞʤʘʘʨ ʙʘʨʠʭ, ʙʘʨʘʘ ʵʢʩʧʦʨʪʣʦʛʯʜʳʥ 
ʭʫʚʴʜ ʙʘʨʘʘʥʳ װʥʠʡʥ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʘʣ ʙʦʣʦʥ 
 .ʥʠʡʥ ʙʫʫʨʘʣʪ ʙʘʛʪʘʞ ʙʘʡʛʘʘ ʶʤװ

ʄʦʥʛʦʣ ʫʣʩʳʥ ʵʢʩʧʦʨʪʳʥ ʟʘʭ ʟʵʵʣʜ ʘʥʭʘʘʨʘʭ 
ʘʩʫʫʜʘʣ 

 
2 ʆʣʦʥ ʫʣʩʳʥ ʭʫʜʘʣʜʘʘò ɹ.ʉʘʥʞʤʷʪʘʚ ʋɹ.,2012 ʦʥ 25ʭ 

3 ʆʣʦʥ ʫʣʩ ʩʫʜʣʘʣ ɹʦʪʴ 83 ʋɹ., 2009 ʦʥ 

Å ɸʩʫʫʜʘʣ: ʊᴇʨʠʡʥ ʥʵʛʜʩʵʥ ʙʦʜʣʦʛʦ, ʟʘʣʛʘʤʞ 
ʭʘʣʘʘ ʩʫʣ, 

Å ɸʩʫʫʜʘʣ: ɸʣʴ ʫʣʩʫʫʜʘʜ, ʷʤʘʨ ʙװʪʵʵʛʜʵʭװװʥʠʡʛ 
ʵʢʩʧʦʨʪʣʦʭ ʪʘʣʘʘʨ ʥʵʛʜʩʵʥ ʩʫʜʘʣʛʘʘ, 
ʭʘʨʠʫʮʘʭʪᴇʨʠʡʥ ʙʘʡʛʫʫʣʣʘʛʳʥ ʙװʪʵʮ ʩʫʣ, Å 
ʉʘʥʘʣ: ɼʫʥʜ ʭʫʛʘʮʘʘʥʜ (5 ʞʠʣʜ) ñʕʢʩʧʦʨʪʳʛ 
ɼʵʤʞʠʛʯ ɸʛʝʥʪʣʘʛò-ʠʡʛ ʪᴇʨʠʡʥ 
ʥʵʛʜʩʵʥʙʦʜʣʦʛʳʥ ʜʦʨ װװʩʛʵʥ ʙʘʡʛʫʫʣʞ, װʡʣ 
ʘʞʠʣʣʘʛʘʘʛ ʥʴ ʪʘʩʨʘʣʪʛװʡ ʜʵʤʞʠʭ, 

Å ɸʩʫʫʜʘʣ: ʕʢʩʧʦʨʪʳʥ ʪʵʨʛװװʣʵʭ ʩʘʣʙʘʨʳʛ 
ʪʦʜʦʨʭʦʡʣʦʭ, Å ʉʘʥʘʣ: ɹʦʛʠʥʦ ʙʦʣʦʥ ʜʫʥʜ 
ʭʫʛʘʮʘʘʥʜʘʘ ʭʘʨʴʮʘʥʛʫʡ ʜʘʚʫʫ ʪʘʣʜʘʘ 
ʪʫʣʛʫʫʨʣʘʥ ʥʦʦʩ, ʤʘʭ ʤʘʭʘʥʙװʪʵʵʛʜʵʭװװʥ ʙʦʣʦʥ 
ʪᴇʤᴇʨ ʮʵʚʵʨʰװװʣʵʭ װʡʣʜʚʵʨʠʡʛ ʥʵʛʜʩʵʥ 
ʙʦʜʣʦʛʦʦʨ ʜʵʤʞʠʭ, 

Å ɸʩʫʫʜʘʣ: ʕʢʩʧʦʨʪʣʦʛʯ ɾɼת ʵʩʚʵʣ תʥʜʵʩʥʠʡ 
ʭʵʤʞʵʵʥʠʡ ɸɸʅ? 

Å ʉʘʥʘʣ: תʥʜʵʩʥʠʡ ʭʵʤʞʵʵʥʠʡ ɸɸʅ-ʜ 
ʪװʰʠʛʣʵʩʵʥ ɾɼת-ʠʡʥ ʢʣʘʩʪʝʨʳʥ ʩʠʩʪʝʤʠʡʛ 
ʭᴇʛʞװװʣʵʭ. 

ɼתɻʅʕʃʊ 

ʊᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨʳʛ ʩʘʡʞʨʫʫʣʘʭ 
ʙʦʣʦʤʞʠʡʥ ʩʫʜʘʣʛʘʘ ʩʵʜʚʠʡʥ ʭװʨʵʵʥʜ ʄʦʥʛʦʣ 
ʫʣʩʳʥ ʘʰʠʛʪ ʤʘʣʪʤʘʣ ʙʦʣʦʭ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ 
ᴇʨʩᴇʣʜᴇᴇʥʠʡ ʪʘʣʘʘʨ ʩʫʜʣʘʚ. ʉʫʜʘʣʛʘʘʥʳ ʭװʨʵʵʥʜ 
ʦʥʦʣʳʥ ʭʫʚʴʜ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʦʡʣʛʦʣʪ ʜʵʣʭʠʡʥ 
ʟʘʭ ʟʵʵʣʠʡʛ ʩʫʜʘʣʩʘʥ. ʋʣʩ ʦʨʥʫʫʜʳʥ ʟʘʭ ʟʵʵʣʜ 
ɸʚʩʪʨʘʣʠ ʫʣʩ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ʵʢʩʧʦʨʪʳʥ ʭᴇʛʞʠʣ 
ʭʘʤʛʠʡʥ ʩʘʡʪʘʡ ʫʣʩ ʦʨʦʥ ʙᴇʛᴇᴇʜ ʙʫʩʘʜ ʫʣʩ ʦʨʥʳ 
ʭʫʚʴʜ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭ, ʦʣʙʦʨʣʦʭ 
 ʡʣʜʚʵʨʣʵʣ ʪʦʜʦʨʭʦʡ ʭᴇʛʞʠʞ ʙʘʡʥʘ. ʊᴇʤʨʠʡʥװ
ʭװʜʨʠʡʥ ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨʳʥ װʥʵʣʛʵʵʥʠʡ ʭʫʚʴʜ ʭʵʜ 
ʭʵʜʵʥ װʟװװʣʵʣʪʵʵʨ ʭʵʤʞʠʞ ʙʦʣʜʦʛ ʙᴇʛᴇᴇʜ ʜʵʣʭʠʡʥ 
ʟʘʭ ʟʵʵʣʠʡʥ װʥʵʣʛʵʵʛ װʥʜʵʩʣʵʥ ʪʦʜʦʨʭʦʡʣʥʦ. ɹʦʜʠʪ 
ʙʘʡʜʣʳʥ, ʪʝʭʥʠʢʠʡʥ, ʭʫʫʣʴ ʵʨʭ ʟװʡʥ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ 
ʪʦʦʮʦʦ, ʪʦʦʮʦʦʣʦʣ ʭʠʡʭʠʡʛ ʭʵʣʥʵ. ʕʥʵʭװװ ʪʦʦʮʦʦ 
ʪʦʦʮʦʦʣʦʣʜ ʪʝʭʥʠʢ-ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʥʜʵʩʣʵʣ, 
ʫʨʴʜʯʠʣʩʘʥ ʪʝʭʥʠʢ-ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʥʜʵʩʣʵʣ, 
ʫʨʴʜʯʠʣʩʘʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʪʦʦʮʦʦ ʙʦʣʦʥ ʪʦʡʤ 
ʩʫʜʘʣʛʘʘ ʟʵʨʵʛ ʙʘʛʪʘʥʘ. ʄʦʥʛʦʣ ʫʣʩ ʪᴇʤʨʠʡʥ 
ʭװʜʨʠʡʥ ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨʳʥ ʭʫʚʴʜ ᴇʨʩᴇʣʜᴇʭ 
ʯʘʜʚʘʨ ʙʫʩʘʜ ʫʣʩ ʦʨʥʦʦʩ ʜʦʦʛʫʫʨ װʟװװʣʵʣʪʪʵʡ 
ʙʘʡʥʘ. ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʣʳʥ ʭʫʚʴʜ ᴇʤʥᴇʭ ʦʥʳ ʜװʥʛʵʵʩ 
ʛʫʨʘʚ ʦʨʯʠʤ ʭʫʚʠʘʨ ʙʫʫʨʩʘʥ װʟװװʣʵʣʪ ʭʵʜʠʡ ʯ 
ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ װʥʵ ᴇʩʩᴇʥʪʵʡ ʭʦʣʙʦʦʪʦʡʛʦʦʨ 
ʵʢʩʧʦʨʪʳʥ ʦʨʣʦʛʦ ᴇʩʩᴇʥ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʄʦʥʛʦʣ 
ʫʣʩʳʥ ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨʪ 
ʪʫʣʛʘʤʜʘʞ ʙʫʡ ʛʦʣ ʘʩʫʫʜʘʣ ʥʴ ʩʫʜʘʣʛʘʘ ʭᴇʛʞװװʣʵʣʪ 
ʙʘʡʭʛװʡ ʙʘʡʥʘ. ʄʦʥʛʦʣ ʫʣʩʳʥ ʭʫʚʴʜ ʵʢʩʧʦʨʪ ʩʫʣ 
ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʙʫʩʘʜ ʫʣʩ ʦʨʥʦʦʩ ʜʦʦʛʫʫʨ 
 ʥʠʡ ʛʦʣ ʰʘʣʪʛʘʘʥ ʥʴ ʩʫʜʘʣʛʘʘװװ .ʣʵʣʪʪʵʡ ʙʘʡʥʘװװʟװ
ʭᴇʛʞװװʣʵʣʪ ʜʫʪʤʘʛ ʙʘʡʥʘ. ʄʦʥʛʦʣ ʫʣʩʳʥ ʭʵʤʞʵʵʥʜ 
ʭʵʜ ʭʵʜʵʥ ʫʫʨʭʘʡ ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ ʦʣʦʥ ʪᴇʨʣʠʡʥ 
ʙװʪʵʵʛʜʵʭװװʥװװʜʠʡʛ ʙʠʡ ʙʦʣʛʦʭ ʙʦʣʦʤʞʪʦʡ. ʄᴇʥ 
ʫʫʨʭʘʡʛʘʘʩ ʛʘʟʨʳʥ ʙʘʷʣʘʛ ʥᴇᴇʮ ʠʭʵʵʨ ʦʣʙʦʨʣʦʞ ʘʚʯ 
ʙʘʡʥʘ. ʛʵʚʯ ʩʫʜʘʣʛʘʘ ʭᴇʛʞװװʣʵʣʪ ʙʘʡʭʛװʡ ʫʯʠʨ 
ʜʦʪʦʦʜʜʦʦ ʭᴇʛʞװװʣʵʣʪ ʭʠʡʞ ʵʢʩʧʦʨʪʳʛ ʜʵʤʞʠʞ 
ʯʘʜʘʭʛװʡ ʙʘʡʥʘ. װװʥʵʵʩ ʰʘʣʪʛʘʘʣʘʥ ʛʘʜʥʳ ʭᴇʨᴇʥʛᴇ 
ʦʨʫʫʣʘʣʪʳʛ ʠʭʵʵʨ ʘʚʯ ʛʘʜʘʘʜ ʫʣʩ ʦʨʥʳ ʵʜʠʡʥ 
ʟʘʩʛʠʡʛ ʠʣװװʪʵʡ ʭᴇʛʞװװʣʞ ʙʘʡʛʘʘ ʩʫʣ ʪʘʣ 
ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ. ʵʢʩʧʦʨʪʳʛ ʜʵʤʞʠʭ ʙʦʜʣʦʛʳʥ 

4  ɼʠʧʣʦʤʘʪ ʪᴇʣᴇᴇʣʣʠʡʥ ʛʘʟʨʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʪʘʡʣʘʥ 
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ʭװʨʵʵʥʜ ᴇʥᴇᴇʛʠʡʥ ʥᴇʭʮᴇʣ ʙʘʡʜʘʣ ʟᴇʚʭᴇʥ ʙʦʜʣʦʛʦ 
ʪᴇʣᴇʚʣᴇʣʪ ʙʫʩʘʜ ʫʣʩ ʦʨʦʥʪʦʡ ʭʘʤʪʳʥ ʘʞʠʣʣʘʛʘʘ 
ʭʵʨʭʵʥ ʭʠʡʭ ʛʘʜʥʳ װʡʣʜʚʵʨʣʵʣʜ ʪװװʭʠʡ ʵʜʵʵ ʭʵʨʭʵʥ 
ʥʠʡʣװװʣʭװװ ʛʵʩʵʥ ʙʦʜʣʦʛʳʛ ʙʘʨʠʭʘʘʩ ʜʦʪʦʦʜʜʦʦ 
ʩʫʜʘʣʛʘʘ ʭᴇʛʞװװʣʵʣʪʠʡʛ ʩʘʡʞʨʫʫʣʞ 
 ʣʞ ʜʵʤʞʠʞ ʮʘʘʰʠʣʚʘʣװװʭᴇʛʞ װװʡʣʜʚʵʨʣʵʣʠʡʛ ʠʣװ
ʵʢʩʧʦʨʪʳʛ ʭᴇʛʞװװʣʵʭ ʪʘʣʳʥ ʙʦʜʣʦʛʦ ʙʘʨʠʤʪʣʘʭʛװʡ 
ʙʘʡʛʘʘ ʥʴ ʫʯʠʨ ʜʫʪʘʛʜʘʣʪʘʡ ʙʘʡʥʘ. 
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ʍʫʨʘʘʥʛʫʡðʄʦʥʛʦʣ ʫʣʩʳʥ ʵʜʠʡʥ ʟʘʩʘʛʪ ʪʦʤʦʦʭʦʥ ʥϺʣϺϺ ϮʟϮϮʣʜʵʛ ʩʘʣʙʘʨ ʙʦʣ ʋʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ ʙʠʣʵʵ.  ʋʫʣ 

ʫʫʨʭʘʡ, ʵʨʜʵʩ ʙʘʷʣʛʠʡʥ ʩʘʣʙʘʨʳʥ ʵʢʩʧʦʨʪ ʪʵʨ ʜʫʥʜʘʘ ʥϮϮʨʩʥʠʡ ʵʢʩʧʦʨʪʳʥ ʪʘʣʘʘʨ ʫʛ ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣʜ 

ʪʫʩʛʘʩʘʥ ʙʦʣʥʦ. ʅϮϮʨʩʠʡʛ ʛʘʜʘʘʜʳʥ ʟʘʭ ʟʵʵʣʜ ʛʘʨʛʘʭʘʜ ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʥʠʡ ϺʨʪϺʛ ʰʠʥʛʵʵʩʵʥ Ϯʥʵʵʨ 

ʭʫʜʘʣʜʘʘʣʜʘʛ ʙϺʛϺϺʜ ʪʫʭʘʡʥ Ϯʥʵ ʙϮʨʜϮϮʣʵʣʪʵʜ ʥϺʣϺϺʣʜϺʛ ʭϮʯʠʥ ʟϮʡʣʩ ʙʦʣʦʦʜ ʪʵʜʛʵʵʨʠʡʥ ʪϺʨʣϮϮʜ, ʭʵʨʭʵʥ 

ʵʮʩʠʡʥ Ϯʥʵ ʙϮʨʜʜʵʛ ʪʘʣʘʘʨ ʩʫʜʣʘʛʜʩʘʥ ʙʘʡʥʘ. ʅϮϮʨʩʥʠʡ ʵʢʩʧʦʨʪʦʜ ʷʤʘʨ ʭϮʯʠʥ ʟϮʡʣ ʯʫʭʘʣ ʥϺʣϺϺ ϮʟϮϮʣʞ ʙʫʡʛ 

ʛʦʣʯʣʦʥ ʩʫʜʘʣʞ ʥϮϮʨʩʥʠʡ ʵʢʩʧʦʨʪʳʥ ʭʵʤʞʵʵ ʙʦʣʦʥ ʪϮϮʥʠʡ Ϯʥʠʡʛ ʥʵʤʵʛʜϮϮʣʵʭ ʙʦʣʦʤʞ, ʘʨʛʘ ʟʘʤʳʛ 

ʵʨʵʣʭʠʡʣʵʭ ʮʘʘʰʣʘʘʜ ʄʦʥʛʦʣ ʫʣʩʳʥ ʵʜʠʡʥ ʟʘʩʘʛʪ ϮʟϮϮʣʵʭ ʥϺʣϺϺʣʣʠʡʛ ʩʪʘʪʠʩʪʠʢ ʪʦʦʥ ʤʵʜʵʵʣʵʣʜ ʩʫʫʨʠʣʘʥ 

ʘʥʘʣʠʟ ʜϮʛʥʵʣʪ ʭʠʡʭʵʜ ʩʫʜʘʣʛʘʘʥʳ ʵʮʩʠʡʥ ʟʦʨʠʣʛʦ ʦʨʰʠʥʦ.  

ʊϮʣʭϮϮʨ Ϯʛðʵʨʜʵʩ ʙʘʷʣʘʛ, ʙʘʨʘʘ ʵʨʛʵʣʪ, ʵʜʠʡʥ ʟʘʩʘʛm ϮʟϮϮʣʵʭ ʥϺʣϺϺ, ʫʫʣ ʫʫʨʭʘʡʥ ʙϮʪʵʵʛʜʵʭϮϮʥ

I.  ʋʜʠʨʪʛʘʣ  

ʄʘʥʘʡ ʫʣʩʳʥ ʥʠʡʛʵʤ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʘʥʭʘʘʨʣʳʥ 
ʪᴇʚʜ ʙʘʡʜʘʛ ʭʵʜ ʭʵʜʵʥ ʫʫʨʭʘʡ, ʩʪʨʘʪʝʛʠʡʥ ʘʯ 
ʭʦʣʙʦʛʜʦʣ ʙװʭʠʡ ʦʨʜ ʛʘʟʨʫʫʜ ʙʠʡ. ʊʵʜʛʵʵʨʠʡʥ װʡʣ 
ʘʞʠʣʣʘʛʘʘʥʳ ʪᴇʣᴇʚʣᴇʛᴇᴇ, ʛװʡʮʵʪʛʵʣ ʦʣʙʦʨʣʦʣʪ, 
ʙʦʨʣʫʫʣʘʣʪʳʥ ʪʘʣʘʘʨ ʩʫʜʣʘʭ ʙʦʣʥʦ. 

 ʨʜʵʣʪʵʜװʥʵ ʙװ ,ʨʜʵʭ ʤʝʭʘʥʠʟʤװʥʵ ʙװ ʥʜװת
ʥᴇʣᴇᴇʣᴇʛʯ ʭװʯʠʥ ʟװʡʣʩ, ʪʵʜʛʵʵʨʠʡʥ  ʘʥʛʠʣʘʣ  ʟʵʨʵʛ 
ʥʴ ʪʫʩʛʘʛʜʩʘʥ ʙʘʡʥʘ. תʥʵ ʙװʨʜʵʣʪʵʜ ʥᴇʣᴇᴇʣᴇʛʯ 
ʭװʯʠʥ ʟװʡʣʩʠʡʛ ʥɻʣʵʵʜ ʜʵʣʛʵʨʵʥʛװʡ ʘʚʯ װʟʵʭ ʙʘ ʛʦʣ 
ʩʵʜʵʚ ʙʦʣʦʭ ʵʢʩʧʦʨʪʳʥ ʥװװʨʩʥʠʡ װʥʵʜ ʥᴇʣᴇᴇʣᴇʭ 
ʯʘʥʘʨ, ʯʘʜʚʘʨ ʭװʯʠʥ ʟװʡʣʠʡʛ ʥʴ ʪʦʜʨʫʫʣʘʭ 
ʟʦʨʠʣʛʦʪʦʡ ʩʫʜʣʘʛʜʩʘʥ.  

ʄʦʥʛʦʣ ʫʣʩʳʥ ʥװװʨʩʥʠʡ ʟʘʭ ʟʵʵʣ ʭᴇʛʞʣʠʡʥ ʷʤʘʨ װʝ 
ʰʘʪʘʥʜ ʷʚʘʘ ʙʦʣʦʥ ʵʢʩʧʦʨʪʦʦʨ ʭʵʨ ʠʭ ʦʨʣʦʛʳʛ 
ʫʣʩʳʥ ʪᴇʩᴇʚʪ ʙװʨʜװװʣʞ ʙʫʡʛ ɻʘʘʣʠʡʥ ɽʨᴇʥʭʠʡ 
ɻʘʟʘʨ, ʋʫʣ ʋʫʨʭʘʡ ʍװʥʜ תʡʣʜʚʵʨʠʡʥ ʗʘʤ-ʥʳ 
ʩʪʘʪʠʩʪʠʢ ʪʦʦʥ ʤʵʜʵʵʣʣʵʵʨ ʙʘʨʠʤʪʞʫʫʣʘʥ ʜװʛʥʵʣʪ 
ʭʠʡʥʵ. ʄʦʥʛʦʣ ʫʣʩ ʯʫʣʫʫʥ ʥװװʨʩʠʡʛ ʠʭ ʭʵʤʞʵʵʛʵʵʨ 
ʵʢʩʧʦʨʪʦʣʞ ʍʷʪʘʜ ʫʣʩʘʜ ʪװʣʭװװ ʥʠʡʣװװʣʜʵʛ ʪʫʣ 
ʄʦʥʛʦʣ ʫʣʩ ʙʦʣʦʥ ɹʅʍɸʋ-ʥ ʭʦʦʨʦʥʜʳʥ ʛʘʜʘʘʜ ʟʘʭ 
ʟʵʵʣʠʡʥ ʪʫʭʘʡ ʤᴇʥ ʩʫʜʣʘʭ ʟʦʨʠʣʛʦʪʦʡ ʙʫʡ.  

II.  ʆʅʆʃʓʅ ʍʕʉʕɻ 

ϭʥʵ ʙϮʨʜʵʭ ʤʝʭʘʥʠʟʤ, ʥϮϮʨʩʥʠʡ Ϯʥʵ ʙϮʨʜʵʣʪ 

ɿʘʭ ʟʵʵʣʠʡʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʝʜ ʢʦʤʧʘʥʠ ʙʦʣʦʥ ʘʞ 
ʘʭʫʡʥ ʥʵʛʞʠʡʥ ʘʤʞʠʣʪʳʥ ʥʵʛ װʥʜʵʩ ʥʴ ᴇᴇʨʠʡʥ 
 ʥʠʡʥ ʙʦʜʣʦʛʳʛ ʟᴇʚװ ʡʣʯʠʣʛʵʵʥʠʡװ ,ʡʣʜʚʵʨʣʵʣװ
ʩʦʥʛʦʭʪʦʡ ʰʫʫʜ ʭʦʣʙʦʦʪʦʡ ʙʘʡʜʘʛ. ʊʦʜʦʨʭʦʡ 
ʙʘʨʘʘʥʳ װʥʠʡʛ ʪʦʛʪʦʦʭʜʦʦ ʪʫʭʘʡʥ ʙʘʨʘʘ 
ʙװʪʵʵʛʜʵʭװװʥʠʡ ʙʦʨʣʫʫʣʘʣʪʳʥ ʟʘʭ ʟʵʵʣʠʡʥ ʦʥʮʣʦʛ, 
ʦʨʯʠʥ ʙʦʣʦʥ ʪװװʥʠʡ ʪᴇʨʣʠʡʛ ʟʘʡʣʰʛװʡ ʤʵʜʵʞ ʙʘʡʭ 
ʰʘʘʨʜʘʣʘʛʘʪʘʡ. ɿʘʭ ʟʵʵʣ ʥʴ ʤʦʥʦʧʦʣʠ, ʯᴇʣᴇᴇʪ, 
ᴇʨʩᴇʣʜᴇᴇʥʪ ʦʣʠʛʦʧʦʣʠ ʙʦʣʦʥ ʮʵʚʵʨ ʤʦʥʦʧʦʣʠ ʛʵʩʵʥ 
4 ʪᴇʨᴇʣ ʙʘʡʥʘ.   

ɹװʪʵʵʛʜʵʭװװʥʠʡ װʥʵ ʙװʨʜʵʣʪʵʜ ʟᴇʚʭᴇʥ ᴇʨʪʛʠʡʥ 
 ʜ ʥᴇʣᴇᴇʣᴇᴇʜװװʜ ʙʦʣʦʥ ʟʘʭ ʟʵʵʣʠʡʥ ʪᴇʨʣװװʣʵʣʪװװʟװ
ʟʦʛʩʦʭʛװʡ װʡʣʜʚʵʨʠʡʥ ʦʣʦʭʦʦʨ ʪᴇʣᴇʚʣᴇʞ ʙʫʡ ʘʰʠʛ, 
ʪʫʭʘʡʥ װʡʣʜʚʵʨʪ ʦʨʫʫʣʩʘʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ 
ᴇʛᴇᴇʞʠʡʥ ʜʦʪʦʦʜ ʥʦʨʤ ʟʵʨʵʛ ʪʫʩʩʘʥ ʙʘʡʜʘʛ. 

ɾʠʰʵʵʣʙʵʣ ᴇʛᴇᴇʞʠʡʥ ʜʦʪʦʦʜ ʥʦʨʤ ʙʘ ʘʰʛʠʡʥ 
ʭʵʤʞʵʵʛ  ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʘʩ ʭʘʤʘʘʨʘʣʪʘʡʛʘʘʨ 
ʪʦʦʮʦʞ ʙװʪʵʵʛʜʵʭװװʥʠʡ װʥʠʡʛ ʪʦʜʦʨʭʦʡʣʥʦ.  

ʅʵʛ װʛʵʵʨ ʭʵʣʙʵʣ  ʪʦʜʦʨʭʦʡ ʯʠʛʣʵʣʠʡʥ 
ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʭ ʫʫʣ ʫʫʨʭʘʡʥ װʡʣʜʚʵʨʠʡʥ 
ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ᴇʛᴇᴇʞʠʡʥ ʜʦʪʦʦʜ ʥʦʨʤ ʪʫʭʘʡʥ 
 ʡʣʜʚʵʨʣʵʣʠʡʥ ʘʰʛʠʡʥ ʪʦʜʦʨʭʦʡ ʭʵʤ ʞʵʵʛװ
ʭʘʥʛʘʩʘʥ ʙʘʡʭ ʸʩʪʦʡ.   

ʅװװʨʩʥʠʡ װʥʵ ʙװʨʜʵʣʪ 

ʅװװʨʩʥʠʡ װʥʠʡʛ ʪʦʛʪʦʦʭʜʦʦ ʜʘʨʘʘʭ ʘʩʫʫʜʣʫʫʜʳʛ 
ʟʘʘʚʘʣ ʘʚʯ װʟʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

  :ʥʜװת

1. ɹװʪʵʵʛʜʵʭװװʥʠʡ  װʡʣʜʚʵʨʣʵʣʠʡʥ ʟʘʨʜʣʳʛ 
ʙᴇᴇʥʠʡ װʥʵʥʜ ʙװʨʵʥ ʪʫʩʛʘʭ 

2. ɹװʪʵʵʛʜʵʭװװʥʠʡ ʯʘʥʘʨʳʥ װʟװװʣʵʣʪװװʜʠʡʛ 
ʩʘʡʞʨʫʫʣʘʭʘʜ װʥʠʡʥ ʛװʡʮʵʪʛʵʭ װװʨʛʠʡʛ 
ʩʘʡʞʨʫʫʣʘʭ 

3. ᴆᴇʨʩʜʠʡʥ װʡʣʜʚʵʨʣʵʞ ʙʫʡ 
ʙװʪʵʵʛʜʵʭװװʥʪʵʡ ʠʞʠʣ ʪᴇʩʪʵʡ, ʦʨʣʫʫʣʞ 
ʙʦʣʦʭ ʙװʪʵʵʛʜʵʭװװʥʠʡ װʥʠʡʥ ʭʘʨʴʮʘʘʥʳ 
ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʥʜʵʩʣʵʣʠʡʛ ʩʘʡʪʘʨ 
ʪʦʦʮʦʦʣʞ װʟʵʭ 

4. ɿʘʭ ʟʵʵʣʜ ʵʨʵʣʪ ʠʭʪʵʡ, ʪʦʤ ʘʥʛʠʣʣʳʥ 
ʥװװʨʩʥʠʡ װʡʣʜʚʵʨʠʡʛ ʜʵʤʞʠʭ, ʭʘʷʛʜʘʣʛװʡ 
ʪʝʭʥʦʣʦʛʠ ʘʰʠʛʣʘʭ ʙʦʣʦʥ ʥװװʨʩʠʡʛ 
ʙʘʷʞʫʫʣʘʭ ʯʠʛʣʵʣʵʵʨ ʭᴇʛʞװװʣʵʭ 

5. ʅװװʨʩʥʠʡ ʪʝʭʥʠʢʠʡʥ ʙʦʣʦʥ ʯʘʥʘʨʳʥ 
 ʥʵʥʜװ ʜʠʡʛ ʭʵʨʵʛʣʵʛʯʠʡʥװװʣʵʣʪװװʟװ
ʪʫʩʛʘʞ ᴇʛᴇʭ ʟʵʨʵʛ ʙʦʣʥʦ.  

ʅװװʨʩʥʠʡ װʥʵ ʥʴ (ʥʵʛ ʪʦʥʥ). ʅװװʨʩʥʠʡ 
ʦʣʙʦʨʣʦʣʪʳʥ ʟʘʨʜʘʣ, ʦʨʜʳʥ ʙʘʡʨʰʠʣ, ʥװװʨʩʥʠʡ 
ʯʘʥʘʨ, ʪʝʭʥʠʢʠʡʥ װʟװװʣʵʣʪ ʭʵʨʵʛʣʵʛʯʜʵʜ ʭʵʨ 
ʦʡʨʭʦʥ ʙʘʡʛʘʘ ʙʦʣʦʥ ʷʤʘʨ ʪʵʵʚʨʠʡʥ ʭʵʨʵʛʩʣʵʵʨ 
ʭʵʨʵʛʣʵʛʯʠʜ ʭװʨʛʵʞ ᴇʛʯ ʙʘʡʛʘʘ ʟʵʨʛʵʵʩ ʰʘʣʪʛʘʘʣʘʥ 
ʦʨʜ ʙװʨ ʜʵʵʨ ᴇᴇʨ ᴇᴇʨ ʙʘʡʥʘ.  

 ϭʥʵ ʙϮʨʜʵʣʪʵʜ ʥϺʣϺϺʣϺʛʯ ʭϮʯʠʥ ʟϮʡʣϮϮʜ 
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 ʡʣʠʡʛ ʛʘʜʘʘʜװʯʠʥ ʟװʣʵʣʪʵʜ ʥᴇʣᴇᴇʣᴇʭ ʭװװʨʜװʥʵ ʙת
ʙʘ ʜʦʪʦʦʜ ʭװʯʠʥ ʟװʡʣʵʵʨ ʥʴ ʘʥʛʠʣʘʥ ʘʚʯ װʟʜʵʛ. 
  :ʥʜװת

ɼʦʪʦʦʜ ʭװʯʠʥ ʟװʡʣʩ: 

o ʄʘʨʢʝʪʠʥʛʠʡʥ ʟʦʨʠʣʛʦ 

o ʄʘʨʢʝʪʠʥʛʠʡʥ ʠʞ ʙװʨʜʣʠʡʥ ʩʪʨʘʪʝʛʠ 

o ʄʘʨʢʝʪʠʥʛʠʡʥ ʟʘʨʜʘʣ 

o ʄʘʨʢʝʪʠʥʛʠʡʥ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪ 

ɻʘʜʘʘʜ ʭװʯʠʥ ʟװʡʣʩ:  

o ɿʘʭ ʟʵʵʣʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʘʣ 

o ʕʨʵʣʪʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʘʣ 

o ʆʨʯʥʳ ʙʫʩʘʜ ʭװʯʠʥ ʟװʡʣ  

ɹװʪʵʵʛʜʵʭװװʥʠʡ װʥʵ ʙװʨʜʵʭʵʜ ʥᴇʣᴇᴇʣᴇʭ װʥʜʩʵʥ 
ʭװʯʠʥ ʟװʡʣװװʜ 

ɹװʪʵʵʛʜʵʭװװʥʠʡ װʥʵ ʭʵʪ ᴇʥʜᴇʨ ʵʩʚʵʣ ʭʵʪ ʙʘʛʘ ʙʘʡʞ 
ʙʦʣʦʭʛװʡ. ʋʯʠʨ ʥʴ װʥʵ ʭʵʪ ᴇʥʜᴇʨ ʪʦʛʪʦʦʛʜʚʦʣ 
ʭʫʜʘʣʜʘʥ ʘʚʘʛʯʘʘ ʘʣʜʘʥ ʫʣʤʘʘʨ ʟʘʭ ʟʵʵʣʜ ʵʟʣʵʭ ʙʘʡʨ 
ʩʫʫʨʴ ʥʴ ʙʘʛʘʩʥʘ. ʍʘʨʠʥ ʭʵʪ ʙʘʛʘ ʙʘʡʚʘʣ ʵʨʵʣʪ  
ʙʘʛʘʩʘʞ ʙʦʨʣʫʫʣʘʣʪ ʙʫʫʨʯ ʫʣʤʘʘʨ װʡʣʜʚʵʨʠʡʥ 
ʘʰʠʛ ʙʫʫʨʘʭʘʜ ʭװʨʥʵ. ʊʠʡʤʵʵʩ װʥʠʡʛ ʭʘʤʛʠʡʥ 
ʦʥʦʚʯʪʦʡ ʭʵʤʞʵʵʛʵʵʨ ʪʦʛʪʦʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

 ʜʠʡʥװװʡʣװʯʠʥ ʟװʥʠʡʛ ʪʦʛʪʦʦʭʜʦʦ ʭʵʜ ʭʵʜʵʥ ʭת
ʘʨʛʳʛ װʥʜʵʩʣʵʣ ʙʦʣʛʦʜʦʛ.  

- ɹϮʪʵʵʛʜʵʭϮϮʥʠʡ Ϯʥʵ ʮʵʥʠʡʥ ʭϮʯʠʥ ʟϮʡʣ. 
ɹװʪʵʵʛʜʵʭװװʥʠʡ װʥʵ ʮʵʥ ᴇʩᴇʭ ʪʫʩʘʤ ʪʫʭʘʡʥ 
 ʨ ᴇʛᴇᴇʞ ʥʵʤʵʛʜʵʥʵ. ʋʫʣ ʫʫʨʭʘʡʥװ ʡʣʜʚʵʨʣʵʣʠʡʥװ
ʙװʪʵʵʛʜʵʭװװʥʠʡ װʥʵ ʮʵʥ ʥʴ ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ 
ʭᴇʛʞʣʠʡʛ ʜʘʛʘʥ ʥʵʤʵʛʜʵʞ ʙʫʡ ʵʨʵʣʪʪʵʡ ʰʫʫʜ 
ʭʦʣʙʦʦʪʦʡʛʦʦʨ ᴇʩʜᴇʛ. ʋʫʣ ʫʫʨʭʘʡʥ ʙװʪʵʵʛʜʵʭװװʥʠʡ 
 ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʥᴇʣᴇᴇʣᴇʣ ,װװʥʵ ʮʵʥʜ ʜʵʣʭʠʡʥ ʩʘʥʭװ
ʤʘʰ ʠʭ ʙʘʡʥʘ. ɿʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ ʵʥʵʭװװ ʥᴇʣᴇᴇʣᴇʣ 
ʭʠʡʤʵʣ ʟʘʭ ʟʵʵʣʠʡʛ ʙʠʡ ʙʦʣʛʦʞ ʟʘʭ ʟʵʵʣ ʜʵʵʨ ʫʫʣ 
ʫʫʨʭʘʡʥ ʙװʪʵʵʛʜʵʭװװʥʠʡ װʥʠʡʛ ʥʵʤʵʛʜװװʣʜʵʛ.  

- ɿʘʨʜʣʳʥ ʭϮʯʠʥ ʟϮʡʣ. תʡʣʜʚʵʨʣʵʣʠʡʥ ʟʘʨʜʘʣ, 
ʘʰʠʛ ʭʦʸʨ ʥʴ ʪʦʦʮʦʦʥʳ װʥʵ ʙװʨʜʵʭʵʜ ʰʫʫʜ 
ʥᴇʣᴇᴇʣʜᴇʛ ʭװʯʠʥ ʟװʡʣ ʶʤ. ʊʦʦʮʦʦʥʳ װʥʠʡʛ 
ʪʦʦʮʦʭʜʦʦ װʡʣʜʚʵʨʣʵʣʠʡʥ ʦʣʦʭʳʛ ʭװʩʩʵʥ ʭʘʤʛʠʡʥ 
ʙʘʛʘ ʘʰʛʠʡʥ ʥʦʨʤ ʜʵʵʨ ʟʘʨʜʣʳʛ ʥʵʤʞ 
ʪʦʜʦʨʭʦʡʣʜʦʛ. ʀʡʤʵʵʩ ʟʘʨʜʣʳʛ ʦʥʦʚʯʪʦʡ 
ʙʦʣʛʦʩʥʦʦʨ ʘʰʛʠʡʛ ʥʵʤʵʛʜװװʣʵʭ ʙʦʣʦʤʞʠʡʛ 
ʙװʨʜװװʣʥʵ. ɿʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ ʙʦʨʣʫʫʣʘʣʪʳʥ װʥʵ 
ʟʘʨʜʣʘʘ ʜᴇʥʛᴇʞ ʥᴇʭᴇʭ ʭʵʤʞʵʵʥʜ ʯ ʙʘʡʥʘ.  

- ϹʨʩϺʣʜϺϺʥʠʡ ʭϮʯʠʥ ʟϮʡʣ. ᴆʨʩᴇʣʜᴇᴇʥʠʡ ʙʦʜʣʦʛʦ 
 .ʜʠʡʥ ʥʵʛ ʶʤװװʡʣװʯʠʥ ʟװʥʵʜ ʰʫʫʜ ʥᴇʣᴇᴇʣʜᴇʛ ʭװ
ɼʵʣʭʠʡʥ ʟʘʭ ʟʵʵʣ ʜʵʵʨ ʫʫʣ ʫʫʨʭʘʡʥ ʙװʪʵʵʛʜʵʭװװʥʠʡ 
 ʥʠʡʛ ᴇʨʩᴇʣʜᴇᴇʥʠʡ ʙʦʜʣʦʛʦʦʨ ʟʦʭʠʮʫʫʣʘʭ ʥʴ ʤʘʰװ
ʪʦʤ ʙʦʜʣʦʛʳʥ ʭװʨʵʵʥʜ ʭʠʡʛʜʜʵʛ.  

-ɹʦʨʣʫʫʣʘʣʪʳʛ ʫʨʘʤʰʫʫʣʘʭ ʭϮʯʠʥ ʟϮʡʣ. ɹʘʡʥʛʳʥ 
ʭʫʜʘʣʜʘʥ ʘʚʘʛʯʠʡʛ ʫʨʘʤʰʫʫʣʘʭ, ʵʥʵʭװװ 
ʫʨʘʤʰʫʫʣʣʘʘ װʥʵʜ ʪʫʩʛʘʞ ᴇʛᴇʭ ʥʴ ʙװʪʵʵʛʜʵʭװװʥʵʵ 
ʙʦʨʣʫʫʣʘʭʘʜ ʥᴇʣᴇᴇʣʞ ʙʘʡʜʘʛ ʭװʯʠʥ ʟװʡʣװװʜʠʡʥ 
ʥʵʛ ʶʤ. ɹʠʜ ʫʫʣ ʫʫʨʭʘʡʥ ʙװʪʵʵʛʜʵʭװװʥʠʡʛ ʟᴇᴇʭ 
 ʡʣʜʚʵʨʣʵʭʵʵʩ ʛʘʜʥʘ ʙʘʡʥʛʘ, ʪʦʛʪʤʦʣ, ʥʘʡʜʚʘʨʪʘʡװ
ʭʫʜʘʣʜʘʥ ʘʚʘʛʯʜʘʜ  ʫʜʘʘʥ ʭʫʛʘʮʘʘʛʘʘʨ ʙʦʨʣʫʫʣʘʭʳʛ 
ʭװʩʜʵʛ. ʊʠʡʤʵʵʩ ʭʫʜʘʣʜʘʥ ʘʚʘʛʯ ʥʘʨʪʘʘ װʥʠʡʥ ʫʷʥ 
ʭʘʪʘʥ ʫʨʘʤʰʫʫʣʣʳʥ ʙʦʜʣʦʛʳʛ ʭʵʨʵʛʞװװʣʵʭ 
ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʜʘʛ.  

- ʍʫʚʘʘʨʠʣʘʣʪʳʥ ʭϮʯʠʥ ʟϮʡʣ. ʍʫʜʘʣʜʘʥ ʘʚʘʛʯ 
ʭʵʜʠʡ ʯʠʥʵʵ ʦʡʨʭʦʥ ʙʘʡʥʘ, ʪʵʨʭװװ ʭʫʜʘʣʜʘʥ ʘʚʘʛʯ 
ʥʴ ʩʘʥʭװװʛʠʡʥ ʭʫʚʴʜ ʷʤʘʨ ʯʘʜʘʚʭʪʘʡ ʙʘʡʭ ʥʴ 
ʙʘʨʘʘʥʳ װʥʵ ʮʵʥʜ ʠʭ ʥᴇʣᴇᴇʣʥᴇ. ʄʘʥʘʡ ʫʣʩʳʥ ʭʫʚʴʜ 
ʵʥʵʭװװ ʭװʯʠʥ ʟװʡʣ ʥʴ ʫʫʣ ʫʫʨʭʘʡʥ ʙװʪʵʵʛʜʵʭװװʥʠʡ 
 ʡ ʭʵʤʞʵʵʛʵʵʨ ʥᴇʣᴇᴇʣʞ ʙʘʡʜʘʛ. ʋʫʣװʥʵʜ   ʥʣɻʵʵʜʛװ
ʫʫʨʭʘʡʥ ʦʚʦʨ ʭʵʤʞʵʵ ʠʭʪʵʡ, װʡʣʜʚʵʨʣʵʣʠʡʥ 
ʘʰʠʛʣʘʣʪʳʥ ʟʘʨʜʘʣ ᴇʥʜᴇʨʪʵʡ  ʙװʪʵʵʛʜʵʭװװʥʠʡʛ 
ʤʘʥʘʡ ᴇʨʛᴇʥ ʫʫʜʘʤ ʥʫʪʘʛ ʜʵʵʛװװʨ ʪʵʵʚʵʨʣʵʥ ʛʘʜʘʘʜ 
ʟʘʭ ʟʵʵʣ ʜʵʵʨ ʭʫʜʘʣʜʘʭʘʜ ʪʵʵʚʨʠʡʥ ʟʘʨʜʘʣ ʥʵʤʵʛʜʵʥ 
, ʵʥʵ ʭʵʤʞʵʵʛʵʵʨʵʵ װʥʵ ʮʵʥʠʡʛ ʙʫʫʨʫʫʣʜʘʛ.  
  ɿʘʨʠʤ ʥʵʨ ʪᴇʨʣʠʡʥ ʙװʪʵʵʛʜʵʭװװʥʠʡʛ ʭʵʪ ʭʦʣ 
ʪʵʵʚʵʨʣʵʩʥʵʵʨ ʘʰʠʛ ʦʣʦʭ ʤʘʛʘʜʣʘʣ ʙʫʫʨʯ  ʪʵʜʛʵʵʨ 
ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʦʨʜʳʛ ʘʰʠʛʣʘʭ ʭʫʛʘʮʘʘʛ 
ʪʦʜʦʨʭʦʡ ʙʫʩ ʭʫʛʘʮʘʘʛʘʘʨ ʭʦʡʰʣʫʫʣʘʭ  ʪʦʭʠʦʣʜʦʣ 
ʯ ʙʘʡʥʘ.  

- ϭʡʣʯʠʣʛʵʵʥʠʡ ʭϮʯʠʥ ʟϮʡʣ.  ɹװʪʵʵʛʜʵʭװװʥʠʡʛ 
ʙʦʨʣʫʫʣʘʭʪʘʡ ʭʦʣʙʦʛʜʦʥ ʛʘʨʩʘʥ װʡʣʯʠʣʛʵʵʥʠʡ 
ʟʘʨʜʘʣ װʥʵʜ ʪʫʩʩʘʥ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

 ʯʠʥװʡʣʜʚʵʨʣʵʣʠʡʥ ʭװ ʨʜʵʣʪʵʜ ʥᴇʣᴇᴇʣᴇʭװʥʵ ʙת
ʟװʡʣ  

ɹװʪʵʵʛʜʵʭװװʥʠʡʛ װʡʣʜʚʵʨʣʵʭ ʙʦʨʣʫʫʣʘʭʘʜ 
ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘʪʘʡ ʭᴇʜᴇʣʤᴇʨ ʟʘʨʮʫʫʣʘʣʪ, 
 ʥʵʣʵʥװ ʥ ʙʦʣʦʥ ʟʘʨʜʣʳʛװʨ ʜװ ʡʣʜʚʵʨʣʵʣʠʡʥװ
ʪʦʦʮʦʦʥʳ װʥʵʜ ʪʫʩʛʘʥʘ.  

 ʥʵ ʮʵʥʠʡʥ ʤᴇʥʛᴇʥװ ʥʠʡװװʪʵʵʛʜʵʭװʥʵ ʛʵʜʵʛ ʥʴ ʙת
ʠʣʵʨʭʠʡʣʵʣ ʙᴇʛᴇᴇʜ װʥʵ ʙװʨʜװװʣʵʛʯ ʭװʯʠʥ ʟװʡʣʠʡʛ 
2 ʙװʣʵʛʪ ʘʥʛʠʣʞ ʙʦʣʥʦ.  

 :ʜʠʡʛװװʡʣװʯʠʥ ʟװʣʵʛʯ ʭװװʨʜװʥʵ ʙת

1. ɹʘʨʘʘ ʙװʪʵʵʛʜʵʭװװʥʠʡ ᴇʨʪʛʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ 
ʭʵʤʞʵʵʛʵʵʨ װʥʵʜ ʥᴇʣᴇᴇʣᴇʭ ᴇʨʪʛʠʡʥ 
ᴇᴇʨʯʣᴇʣʪʠʡʥ ʭװʯʠʥ ʟװʡʣʠʡʥ ʭʵʤʞʵʵʛʵʵʨ 
ʪʦʜʦʨʭʦʡʣʦʭ 

Å ʍᴇʜᴇʣʤᴇʨʠʡʥ ʙװʪʵʵʤʞʠʡʥ ᴇʩᴇʣʪʠʡʥ 
ʥᴇʭʮᴇʣʠʡʛ ʙʠʡ ʙʦʣʛʦʞ ʙʫʡ ʪʝʭʥʠʢ, 
ʪʝʭʥʦʣʦʛʠʡʥ ʰʠʥʵʯʣʵʣ, ʭʘʥʛʘʤʞ 

Å תʡʣʜʚʵʨʣʵʣʠʡʥ ʘʞʠʣʣʘʛʩʜʳʥ ʪʦʦ, 
ʪʵʜʛʵʵʨʠʡʥ ʙʦʣʦʚʩʨʦʣʳʥ ʪװʚʰʠʥ 

Å תʡʣʜʚʵʨʣʵʣʠʡʥ ʙʦʣʦʥ ʭᴇʜᴇʣʤᴇʨ ʟʦʭʠʦʥ 
ʙʘʡʛʫʫʣʘʣʪ  

Å תʡʣʜʚʵʨʣʵʣʠʡʥ ʙʘʡʨʰʠʣ ʙʘ  ʦʨʦʥ ʥʫʪʘʛ 
ʜʘʭ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʭʵʨʵʛʣʵʵ ʟʵʨʵʛ 
ʙʦʣʥʦ. ɼʵʵʨʭ ʭװʯʠʥ ʟװʡʣװװʜ ʥʴ װʥʵ 
ʪᴇʣᴇʚʣᴇʣʪᴇʜ ʰʠʡʜʚʵʨʣʵʭ ʥᴇʣᴇᴇ װʟװװʣʥʵ.  

 ʥʠʡ ᴇʨʪʛᴇᴇʩ ʥʴװװʪʵʵʛʜʵʭװʥʠʡʛ ʙת .2
ʭʘʤʘʘʨʘʣʛװʡʛʵʵʨ ʪʦʛʪʦʦʭ ʥᴇʭʮᴇʣ װװʩʵʭ 

Å ʊʦʜʦʨʭʦʡ ʥʵʨ ʪᴇʨʣʠʡʥ ʙװʪʵʵʛʜʵʭװװʥʠʡ 
 ʡʣʜʚʵʨʣʵʣʠʡʥ ʭᴇʨᴇʥʛᴇ ʙʘʛʪʘʘʤʞ. ʋʯʠʨװ
ʥʴ ʟʘʨʠʤ ʙʘʨʘʘʥʳ װʥʠʡʛ ʪʦʛʪʦʦʭʜʦʦ 
ᴇʛᴇᴇʞʠʡʥ ʜʦʪʦʦʜ ʥʦʨʤʳʥ ʭʵʤʞʵʵʛ 
 ʡʣʜʚʵʨʣʵʣʠʡʥ ʢʘʧʠʪʘʣʪʘʡ ʰʫʫʜװ
ʭʘʤʘʘʨʘʣʪʘʡ ʪʦʛʪʦʦʜʦʛ.  

Å ɹʘʨʘʘ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʯʘʥʘʨ. ʍʵʜʠʡʛʵʵʨ 
ʙʘʨʘʘ ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʭʵʜ 
ʛʘʨʛʘʩʘʥ ʭᴇʜᴇʣʤᴇʨ ʟʘʨʮʫʫʣʘʣʪ ʥʴ ʠʭ 
ʷʣʛʘʘʪʘʡ ʙʠʰ ʯ ʛʵʩʵʥ ʯʘʥʘʨʪʘʡ 
ʙװʪʵʵʛʜʵʭװװʥʠʡ װʥʵ ᴇʥʜᴇʨ ʙʘʡʥʘ.  
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Å ɹʘʨʘʘ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʵʨʵʣʪ 
ʥʠʡʣװװʣʵʣʪʠʡʥ ʭʘʨʴʮʘʘ.  

Å ɹʘʨʘʘ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʥʵʨ, ʤʘʨʢ. ʅʵʨ 
ʭװʥʜʪʵʡ ʙʘʨʘʘʥʳ ʤʘʨʢ ʙװʭʠʡ ʙʘʨʘʘʥʳ 
 .ʥʵ ᴇʥʜᴇʨ ʙʘʡʥʘװ

III.  ʉʋɼɸʃɻɸɸʅʓ ʍʕʉʕɻ 

 ʄʦʥʛʦʣ ʫʣʩʳʥ ʵʢʩʧʦʨʪʳʥ 80 ʦʨʯʠʤ ʭʫʚʠʡʛ 
ʯʫʣʫʫʥ ʥװװʨʩ, ʟʵʩʠʡʥ ʙʘʷʞʤʘʣ, ʪᴇʤʨʠʡʥ ʭװʜʵʨ ʘʣʪ 
ʛʵʩʵʥ ʪװװʭʠʡ ʵʜ ʙװʨʜװװʣʜʵʛ ʙᴇʛᴇᴇʜ ʵʜʛʵʵʨʠʡʥ װʥʵ 
ʵʜʠʡʥ ʟʘʩʘʛʪ ʯʫʭʘʣ ʥᴇʣᴇᴇ װʟװװʣʜʵʛ. ɿʵʩʠʡʥ 
ʙʘʷʞʤʘʣ, ʘʣʪ ʤʘʥʘʡ ʫʣʩʳʥ ʵʢʩʧʦʨʪʳʥ ʛʦʣ ʦʨʣʦʛʳʛ 
ʘʚʯʠʨʜʘʛ ʙʘʡʩʘʥ ʙʦʣ ʩװװʣʠʡʥ װʝʜ ʯʫʣʫʫʥ ʥװװʨʩ 
ʠʭʵʥʭ ʦʨʣʦʛʳʛ ʙװʨʜװװʣʵʭ ʙʦʣʩʦʥ. 2011 ʦʥʜ ʄʦʥʛʦʣ 
ʫʣʩʳʥ ʵʢʩʧʦʨʪʳʥ 40 ʛʘʨʫʡ ʭʫʚʠʡʛ ʥװװʨʩʥʠʡ ʩʘʣʙʘʨ 
ʙװʨʜװװʣʞ ʵʭʵʣʩʵʥ. ʊʦʜʨʫʫʣʙʘʣ, ʦʥʳ ʵʭʥʠʡ ʘʨʚʘʥ 
ʩʘʨʳʥ ʙʘʡʜʣʘʘʨ ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʠʡʪ ʵʢʩʧʦʨʪ 3.78 
ʪʵʨʙʫʤ ʘʤ.ʜʦʣʣʘʨʪ ʭװʨʩʥʠʡ 1.6 ʪʵʨʙʫʤʳʛ ʥʴ 
ʥװװʨʩʥʠʡ ʵʢʩʧʦʨʪ ʜʘʥʛʘʘʨʘʘ ʵʟʵʣʞ ʙʘʡʩʘʥ. 
ʅװװʨʩʥʠʡ ʵʢʩʧʦʨʪʳʥ ʵʥʵʭװװ ᴇʩᴇʣʪ 2010 ʦʥʦʦʩ 
ʵʭʵʣʩʵʥ ʶʤ. ʄᴇʥ 2010 ʦʥʜ ʥװװʨʩʥʠʡ ʜʵʣʭʠʡʥ ʟʘʭ 
ʟʵʵʣʠʡʥ װʥʵ ᴇʩʩᴇʥʪʵʡ ʭʦʣʙʦʦʪʦʡ ʤʘʥʘʡ ʫʣʩʳʥ 
ʥװװʨʩʥʠʡ ʵʢʩʧʦʨʪ ʛʘʜʘʘʜ ʭʫʜʘʣʜʘʘʥʜ ʛʦʣʣʦʭ ʥᴇʣᴇᴇ 
 ʥʵװ ʨʩʥʠʡװװʣʞ ʙʘʡʩʘʥ ʙʦʣ 2013 ʦʥʜ ʥװװʟװ
ʙʫʫʨʩʥʘʘʩ ʵʢʩʧʦʨʪʳʥ ʦʨʣʦʛʦ ʦʛʮʦʤ ʫʥʘʞ, ʛʘʜʘʘʜ 
ʭʫʜʘʣʜʘʘʥʳ ʪʵʥʮʵʣ ᴇʥʜᴇʨ ʘʣʜʘʛʜʘʣʪʘʡ ʛʘʨʩʘʥ.   

 ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʥװװʨʩʥʠʡ ʵʢʩʧʦʨʪ ᴇʩʩᴇʥʪʵʡ 
ʭʦʣʙʦʛʜʫʫʣʘʥ ʵʜʠʡʥ ʟʘʩʘʛʪ װʟװװʣʞ ʙʫʡ ʥᴇʣᴇᴇʣᴇʣ 
ʤᴇʥ ᴇʩᴇʞ ʙʫʡ.  

 ʋʫʣ ʋʫʨʭʘʡ ʍװʥʜ תʡʣʜʚʵʨʠʡʥ ʗʘʤ /ʋʋʍתʗ/-
ʥʳ ʕʨʜʵʩ ʙʘʷʣʛʠʡʥ ʩʘʣʙʘʨʳʥ ʞʠʣʠʡʥ ʵʮʩʠʡʥ 
ʩʪʘʪʠʩʪʠʢ ʤʵʜʵʵʣʵʣʜ װʥʜʵʩʣʵʥ 2018-2022/7 ʩʘʨʳʥ 
ʙʘʡʜʣʘʘʨ ʋʫʣ ʫʫʨʭʘʡʥ ʙʦʣʦʦʜ ʥװװʨʩʥʠʡ ʩʘʣʙʘʨʳʥ 
ʄʦʥʛʦʣ ʫʣʩʳʥ ʵʜʠʡʥ ʟʘʩʘʛʪ װʟװװʣʩʵʥ ʥᴇʣᴇᴇʣʣʠʡʛ 
ʜʦʨ װʟװװʣʵʚ.   

 ʋʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ ʥʴ 2018 ʦʥʳ ʞʠʣʠʡʥ 
ʵʮʩʠʡʥ ʙʘʡʜʣʘʘʨ ʫʣʩʳʥ ʪᴇʩᴇʚʪ 2051.5 ʪʵʨʙʫʤ 
ʪᴇʛʨᴇʛ ʪʘʪʚʘʨ, ʭʫʨʘʘʤʞ ʭʵʣʙʵʨʵʵʨ ʪᴇʚʣᴇʨװװʣʩʵʥ 
ʙʘʡʥʘ. װתʥʵʵʩ 910,6 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛʠʡʛ ʥװװʨʩʥʠʡ 
ʩʘʣʙʘʨʘʘʩ ʪᴇʚʣᴇʨװװʣʞʵʵ.  

 2019 ʦʥʜ ʵʨʜʵʩ ʙʘʷʣʛʠʡʥ ʩʘʣʙʘʨʘʘʩ ʪᴇʩᴇʚʪ 
ʪᴇʚʣᴇʨװװʣʩʵʥ ʦʨʣʦʛʦ 2.9 ʠʭ ʥʘʷʜ ʪᴇʛʨᴇʛʪ ʭװʨʯ 
ᴇʥʛᴇʨʩᴇʥ ʦʥʳ ʤᴇʥ װʝʵʩ 590.7 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛ ʙʫʶʫ 
25.4 ʭʫʚʠʘʨ ᴇʩʩᴇʥ ʙʘ ʋʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʘʘʩ 2.6 ʠʭ 
ʥʘʷʜ ʪᴇʛʨᴇʛ ʪᴇʚʣᴇʨװװʣʩʵʥ. ʅװװʨʩ 1210.57 ʪʵʨʙʫʤ 
ʪᴇʛʨᴇʛ 

 2020 ʦʥʜ ʵʨʜʵʩ ʙʘʷʣʛʠʡʥ ʩʘʣʙʘʨʘʘʩ ʪᴇʩᴇʚʪ 
ʪᴇʚʣᴇʨװװʣʩʵʥ ʦʨʣʦʛʦ 2673.3 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛ ʙʦʣʞ, 
ᴇʥʛᴇʨʩᴇʥ ʦʥʳ ʤᴇʥ װʝʵʩ 246.6 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛ ʙʫʶʫ 
8.4 ʭʫʚʠʘʨ ʙʫʫʨʩʘʥ ʙʘʡʥʘ. ʋʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʘʘʩ 
2522.9 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛʠʡʛ ʪᴇʩᴇʚʪ ʪᴇʚʣᴇʨװװʣʩʥʠʡ 
984.1 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛ ʥʴ ʥװװʨʩʥʠʡ ʩʘʣʙʘʨʘʘʩ ʙʘʡʥʘ.  

 2021 ʦʥʜ ʵʨʜʵʩ ʙʘʷʣʛʠʡʥ ʩʘʣʙʘʨʘʘʩ ʪᴇʩᴇʚʪ 
ʪᴇʚʣᴇʨװװʣʩʵʥ ʦʨʣʦʛʦ 4114.4 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛ ʙʦʣʞ, 
ᴇʥʛᴇʨʩᴇʥ ʦʥʳ ʤᴇʥ װʝʵʩ 1441.0 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛ ʙʫʶʫ 
53.9 ʭʫʚʠʘʨ ᴇʩʩᴇʥ ʙʘʡʥʘ. ʊᴇʩᴇʚʪ ʪᴇʚʣᴇʨװװʣʩʵʥ 
ʦʨʣʦʛʦ ʋʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʘʘʩ 3845.5 ʪʵʨʙʫʤ 
ʪᴇʛʨᴇʛ, ʅװװʨʩʥʠʡ ʩʘʣʙʘʨʘʘʩ 756.9 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛ 
ʙʘʡʥʘ. 

 2022 ʦʥʳ ʵʭʥʠʡ 7  ʩʘʨʳʥ ʙʘʡʜʣʘʘʨ ʕʨʜʵʩ 
ʙʘʷʣʛʠʡʥ ʩʘʣʙʘʨʘʘʩ ʪᴇʩᴇʚʪ ʪᴇʚʣᴇʨװװʣʩʵʥ ʦʨʣʦʛʦ 

2140.7 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛ ʙʦʣʞ, ᴇʥʛᴇʨʩᴇʥ ʦʥʳ ʤᴇʥ װʝʵʩ 
672.8 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛ ʙʫʶʫ 23.9 ʭʫʚʠʘʨ ʙʫʫʨʩʘʥ 
ʙʘʡʥʘ. ʋʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ 2102.2 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛ, 
ʅװװʨʩʥʠʡ ʩʘʣʙʘʨ 719.3 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛ ʪᴇʩᴇʚʪ 
ʪᴇʚʣᴇʨװװʣʩʵʥ ʙʘʡʥʘ.  

 ɼʵʵʨʭ ʪʦʦʥ ʤʵʜʵʵʣʣʠʡʛ ʭʘʨʴʮʫʫʣʘʥ ʭװʩʥʵʛʪʵʵʨ 
ʙʦʣʦʥ ʛʨʘʬʠʢʘʘʨ װʟװװʣʣʵʵ. 

1-ʨ ʭװʩʥʵʛʪ. ʋʣʩʳʥ ʪᴇʩᴇʚʪ ʪᴇʚʣᴇʨװװʣʩʵʥ ʦʨʣʦʛʦ, 
ʩʘʣʙʘʨʘʘʨ 

 2018 2019 2020 2021 2022 

ʕʨʜʵʩ 
ʙʘʷʣʛʠʡʥ 
ʩʘʣʙʘʨ 

 2900 2673.3 4114.4 2140.7 

ʋʫʣ 
ʫʫʨʭʘʡʥ 
ʩʘʣʙʘʨ 

2051.5 2600 2522.9 3845.5 2102.2 

ʅװװʨʩʥʠʡ 
ʩʘʣʙʘʨ 

910.6 1210.57 984.1 756.9 719.3 

 

 

1-ʨ ʟʫʨʘʛ. ʋʣʩʳʥ ʪᴇʩᴇʚʪ ʪᴇʚʣᴇʨװװʣʩʵʥ ʦʨʣʦʛʦ, ʩʘʣʙʘʨʘʘʨ 

ʅϮϮʨʩʥʠʡ ʯʘʥʘʨʳʥ ʘʩʫʫʜʣʫʫʜ, Ϯʥʵ ʙϮʨʜʵʣʪʵʜ 
ʥϺʣϺϺʣʞ ʙʫʡ ʙʘʡʜʘʣ 

ɹʘʨʴʮʘʣʜʘʭ ʯʘʥʘʨ, ʜʵʛʜʵʤʭʠʡ, װʥʩʣʵʛ ʙʦʣʦʥ ʠʣʯʣʵʛ 
ʟʵʨʵʛ װʟװװʣʵʣʪװװʜʵʵʨ ʥװװʨʩʥʠʡ ʯʘʥʘʨʳʛ 
ʪʦʜʦʨʭʦʡʣʜʦʛ ʙʘʡʥʘ.   

ʅװװʨʩʠʡʛ ʯʘʥʘʨʳʥ װʟװװʣʵʣʪʵʵʨ ʥʴ 2 ʙװʣʵʛʪ ʭʫʚʘʘʥ 
ʘʚʯ װʟʵʞ ʙʦʣʥʦ.  

 :ʥʜװת

- -ʊʝʭʥʦʣʦʛʠʡʥ ʟʦʨʠʫʣʘʣʪʪʘʡ ʥװװʨʩ 
(ʠʭʵʚʯʣʵʥ ʢʦʢʩʞʜʦʛ ʥװװʨʩ) 

- -ʕʨʯʠʤ ʭװʯʥʠʡ ʟʦʨʠʫʣʘʣʪʪʘʡ ʥװװʨʩ (ʙʫʩʘʜ 
ʥװװʨʩ) 

ʅװװʨʩʥʠʡ ʯʘʥʘʨʳʥ װʟװװʣʵʣʪʠʡʛ ʜʵʵʰʣװװʣʵʭ, 
ʙʘʷʞʫʫʣʘʭ ʩʦʥʠʨʭʣʳʛ ʙʠʡ ʙʦʣʛʦʭʳʥ ʪʫʣʜ ʪʦʤ 
ʘʥʛʠʣʣʳʥ ʥװװʨʩʥʠʡ װʥʠʡʛ ʭʘʨʴʮʘʥʛʫʡ ʜʵʵʛװװʨ 
ʪʦʛʪʦʦʞ ᴇʛᴇʭ ʭʵʨʵʛʪʵʡ. װתʥʵʵʩ ʛʘʜʥʘ ʥװװʨʩʥʠʡ 
 ʥʵװ ʭʨʠʡʥ ʭʵʤʞʵʵʛ  ʪʦʦʮʩʦʥװʥʩʣʵʛ, ʯʠʡʛʣʵʛ, ʭװ
ʙʘʡʞ ʙʦʣʥʦ. ʍʵʨʵʚ ʭʵʨʵʛʣʵʛʯʠʜ ʥʠʡʣװװʣʞ ʙʫʡ 
ʥװװʨʩʥʠʡ ʯʘʥʘʨʳʥ װʟװװʣʵʣʪװװʜ ʙʘʡʭ ʸʩʪʦʡ 
ʥʦʨʤʦʦʩʦʦ ʜʦʦʛʫʫʨ ʵʩʚʵʣ ʠʭ ʙʘʡʭ ʪʦʭʠʦʣʜʦʣʜ 
ʙᴇᴇʥʠʡ װʥʵ ʜʵʵʨ ʭᴇʥʛᴇʣᴇʣʪ ʵʩʚʵʣ ʪʦʨʛʫʫʣʴ 
ʥʦʦʛʜʫʫʣʞ ʙʦʣʥʦ. ʄʘʥʘʡ ʫʣʩʳʥ ʭʫʚʴʜ ʥװװʨʩʥʠʡ 
 ʣʵʛʯ ʛʦʣ ʵʣʝʤʝʥʪ ʥʴ ᴇᴇʨʠʡʥ ᴇʨʪᴇʛװװʨʜװʥʠʡʛ ʙװ
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ʙʦʣʥʦ. ʅװװʨʩʥʠʡ װʥʵ ʥʴ ʟʘʭ ʟʵʵʣʠʡʥ ʭʫʫʣʠʘʨ ʙʫʩ 
ʭʘʨʠʥ ʭʘʪʫʫ װʥʠʡʥ ʪװʚʰʠʥʜ ʙʘʡʛʘʘ ʪʫʣ ᴇᴇʨʠʡʥ 
ᴇʨʪᴇʛ ʥʴ ʥװװʨʩʥʠʡ װʥʵʜ ʥᴇʣᴇᴇʣʞ ʙʫʡ ʛʦʣ ʭװʯʠʥ 
ʟװʡʣ ʙʦʣʩʦʥ. 

ʕʢʩʧʦʨʪʳʥ ʥϮϮʨʩʥʠʡ ʩʫʜʘʣʛʘʘ 

ʄʦʥʛʦʣ ʫʣʩ 2022 ʦʥʳ ʵʭʥʠʡ 9 ʩʘʨʳʥ ʙʘʡʜʣʘʘʨ 
ʜʵʣʭʠʡʥ 63 ʦʨʦʥʜ ʙʘʨʘʘ ʵʢʩʧʦʨʪʣʦʩʥʦʦʩ  ɹʅʍɸʋ-ʜ  
84.5 ʭʫʚʴ, ʐʚʝʡʮʘʨ-ʪ 7.8 ʭʫʚʴ, ʉʠʥʛʘʧʫʨ-ʪ 3.6 ʭʫʚʴ 
ʪʫʩ ʪʫʩ ʥʦʛʜʦʞ ʥʠʡʪ ʵʢʩʧʦʨʪʳʥ  95.9 ʭʫʚʠʡʛ ʜʵʵʨʭ 
ʦʨʥʫʫʜ ʵʟʵʣʞ ʙʘʡʥʘ. 

2-ʨ ʟʫʨʘʛ. ʕʢʩʧʦʨʪʳʥ ʙװʪʵʮ, ʭװʣʵʵʥ ʘʚʘʛʯ ʫʣʩʘʘʨ  

 ʥʜʵʩʣʵʥװ ʨʩʥʠʡ ʵʢʩʧʦʨʪʳʥ ʩʫʜʘʣʛʘʘʥʜװװʥʵʵʩ ʥװת
ʜʘʨʘʘʭ  

3-ʨ ʟʫʨʘʛ. ʅװװʨʩʥʠʡ ʦʣʙʦʨʣʦʣʪ,ʙʦʨʣʫʫʣʘʣʪ,ʵʢʩʧʦʨʪ/2020-2022/ 

ʏʫʣʫʫʥ ʥװװʨʩʥʠʡ ʵʢʩʧʦʨʪ: 2020 ʦʥʳ ʞʠʣʠʡʥ 
ʵʮʩʠʡʥ ʫʨʴʜʯʠʣʩʘʥ ʛװʡʮʵʪʛʵʣʵʵʨ 2.1 ʪʵʨʙʫʤ 
ʘʤ.ʜʦʣʣʘʨʳʥ 28.6 ʩʘʷ ʪʥ ʯʫʣʫʫʥ ʥװװʨʩ 
ʵʢʩʧʦʨʪʦʣʩʦʥ ʥʴ ᴇʥʛᴇʨʩᴇʥ ʦʥʳ ʤᴇʥ װʝʵʩ װʥʠʡʥ 
ʜװʥʛʵʵʨ 950.7 ʩʘʷ ʘʤ.ʜʦʣʣʘʨʘʘʨ ʙʫʶʫ 30.9 ʭʫʚʠʘʨ, 
ʙʠʝʪ ʭʵʤʞʵʵʛʵʵʨ 7.9 ʩʘʷ ʪʥ-ʦʦʨ ʙʫʶʫ 21.6 ʭʫʚʠʘʨ 
ʪʫʩ ʪʫʩ ʙʫʫʨʩʘʥ ʙʘʡʥʘ. 1 ʪʥ ʯʫʣʫʫʥ ʥװװʨʩʥʠʡ 
ʵʢʩʧʦʨʪʳʥ ʜʫʥʜʘʞ װʥʵ 74.3 ʘʤ.ʜʦʣʣʘʨ ʙʦʣʞ, 
ᴇʥʛᴇʨʩᴇʥ ʦʥʳ ʤᴇʥ װʝʵʩ 10.0 ʘʤ.ʜʦʣʣʘʨʘʘʨ ʙʫʶʫ 
11.9 ʭʫʚʠʘʨ ʙʫʫʨʩʘʥ ʙʘʡʥʘ. ʏʫʣʫʫʥ ʥװװʨʩʥʠʡ 95.2 
ʭʫʚʠʡʛ ɹʅʍɸʋ ʨʫʫ, 3.7 ʭʫʚʠʡʛ ʉʠʥʛʘʧʫʨ ʨʫʫ, 1.0 
ʭʫʚʠʡʛ ʀʭ ɹʨʠʪʘʥʠ ʋʤʘʨʜ ʀʨʣʘʥʜʳʥ ʅʵʛʜʩʵʥ ɺʘʥʪ 
ʋʣʩ (ʀɹʋʀʅɺʋ) ʨʫʫ ʪʫʩ ʪʫʩ ʵʢʩʧʦʨʪʦʣʩʦʥ ʙʘʡʥʘ. 

2021 ʦʥʳ ʞʠʣʠʡʥ ʵʮʩʠʡʥ ʛװʡʮʵʪʛʵʣʵʵʨ 2,763.9 ʩʘʷ 
ʘʤ.ʜʦʣʣʘʨʳʥ 15.9 ʩʘʷ ʪʥ ʯʫʣʫʫʥ ʥװװʨʩ 
ʵʢʩʧʦʨʪʦʣʩʦʥ ʥʴ ᴇʥʛᴇʨʩᴇʥ ʦʥʳ ʤᴇʥ װʝʵʩ װʥʠʡʥ 
ʜװʥʛʵʵʨ 640.3 ʩʘʷ ʘʤ.ʜʦʣʣʘʨ ʙʫʶʫ 30.1 ʭʫʚʠʘʨ 
ᴇʩʩᴇʥ ʯ, ʙʠʝʪ ʭʵʤʞʵʵʛʵʵʨ 12.9 ʩʘʷ ʪʥ ʙʫʶʫ 45.1 
ʭʫʚʠʘʨ ʙʫʫʨʩʘʥ ʙʘʡʥʘ. 1 ʪʥ ʯʫʣʫʫʥ ʥװװʨʩʥʠʡ 
ʵʢʩʧʦʨʪʳʥ ʜʫʥʜʘʞ װʥʵ 176.0 ʘʤ.ʜʦʣʣʘʨ ʙʦʣʞ, 
ᴇʥʛᴇʨʩᴇʥ ʦʥʳ ʤᴇʥ װʝʵʩ 101.7 ʘʤ.ʜʦʣʣʘʨ ʙʫʶʫ 2.4 
ʜʘʭʠʥ ᴇʩʩᴇʥ ʙʘʡʥʘ. ʏʫʣʫʫʥ ʥװװʨʩʥʠʡ 92.7 ʭʫʚʠʡʛ 
ɹʅʍɸʋ, 6.1 ʭʫʚʠʡʛ ʉʠʥʛʘʧʫʨ ʋʣʩ ʨʫʫ ʪʫʩ ʪʫʩ 
ʵʢʩʧʦʨʪʦʣʩʦʥ ʙʘʡʥʘ. 

2022 ʦʥʳ ʵʭʥʠʡ 7 ʩʘʨʳʥ ʙʘʡʜʣʘʘʨ 3,096.4 ʩʘʷ 
ʘʤ.ʜʦʣʣʘʨʳʥ 11,052.6 ʤʷʥ.ʪʥ ʯʫʣʫʫʥ ʥװװʨʩ 
ʵʢʩʧʦʨʪʦʣʩʦʥ ʙʘʡʥʘ. ᴆʥʛᴇʨʩᴇʥ ʦʥʳ ʤᴇʥ װʝʵʩ װʥʠʡʥ 

ʜװʥʛʵʵʨ 1,995.6 ʩʘʷ ʘʤ.ʜʦʣʣʘʨ ʙʫʶʫ 2.8 ʜʘʭʠʥ, ʙʠʝʪ 
ʭʵʤʞʵʵʛʵʵʨ 1,116.3 ʤʷʥ.ʪʥ ʙʫʶʫ 11.2 ʭʫʚʠʘʨ ʪʫʩ ʪʫʩ 
ᴇʩʩᴇʥ ʙʘʡʥʘ. 1 ʪʥ ʯʫʣʫʫʥ ʥװװʨʩʥʠʡ ʵʢʩʧʦʨʪʳʥ 
ʜʫʥʜʘʞ װʥʵ 280.1 ʘʤ.ʜʦʣʣʘʨ ʙʦʣʞ, ᴇʥʛᴇʨʩᴇʥ ʦʥʳ 
ʤᴇʥ װʝʵʩ 169.4 ʘʤ.ʜʦʣʣʘʨ ʙʫʶʫ 2.5 ʜʘʭʠʥ ᴇʩʩᴇʥ 
ʙʘʡʥʘ. ʏʫʣʫʫʥ ʥװװʨʩʥʠʡ 89.3 ʭʫʚʠʡʛ ɹʅʍɸʋ, 8.1 
ʭʫʚʠʡʛ ʉʠʥʛʘʧʫʨ ʋʣʩ, 2.6 ʭʫʚʠʡʛ ʙʫʩʘʜ ʫʣʩ ʨʫʫ ʪʫʩ 
ʪʫʩ ʵʢʩʧʦʨʪʦʣʩʦʥ ʙʘʡʥʘ. 

ɼתɻʅʕʃʊ 

ʄʘʥʘʡ ʦʨʥʳ ʭʫʚʴʜ ʋʫʣ ʫʫʨʭʘʡʛʘʘ ʪװʰʠʛʣʵʥ 
ʭᴇʛʞʠʞ ʙʫʡ ʫʣʩ ʙᴇʛᴇᴇʜ ʥװװʨʩʥʠʡ ʙʦʣʦʦʜ ʙʫʩʘʜ 
ʵʨʜʵʩ ʙʘʷʣʛʠʡʥ ʵʢʩʧʦʨʪʦʦʨ ʫʣʩʳʥ ʪᴇʩᴇʚʪ ʥʣɻʵʵʜʛװʡ 
ʦʨʣʦʛʳʛ ʪʘʪʚʘʨ, ʭʫʨʘʘʤʞ ʙʘʡʜʣʘʘʨ ʪᴇʚʣᴇʨװװʣʜʵʛ. 
ʄʦʥʛʦʣ ʫʣʩʳʥ ʩʪʨʘʪʝʛʠʡʥ ʘʯ ʭʦʣʙʦʛʜʦʣ ʙװʭʠʡ 
ʭʵʩʵʛ ʦʨʜ ʛʘʟʨʫʫʜ, ʪʵʜʛʵʵʨʠʡʥ ʦʣʙʦʨʣʦʣʪ, 
ʙʦʨʣʫʫʣʘʣʪ, ʵʢʩʧʦʨʪʳʥ ʪʘʣʘʘʨ ʩʫʜʣʘʥ ʰʠʥʞʠʣʞ 
ʘʥʘʣʠʟ ʭʠʡʭ, ʪװװʥʵʵʩ װʥʵʣʵʣʪ ʜװʛʥʵʣʪ ʛʘʨʛʘʭ, 
ʭʘʨʴʮʫʫʣʘʣʪ ʭʠʡʞ ʪʵʜʛʵʵʨʠʡʥ ʭʘʤʘʘʨʣʳʛ 
ʪʦʜʦʨʭʦʡʣʦʭ ʟʵʨʵʛ ʘʞʣʫʫʜʳʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ.   
ʅװװʨʩʥʠʡ ʵʢʩʧʦʨʪʳʥ ʭʵʤʞʵʵ ʙʦʣʦʥ ʵʢʩʧʦʨʪʳʥ 
ʥװװʨʩʥʠʡ װʥʠʡʛ ʭʵʨʭʵʥ ʥʵʤʵʛʜװװʣʵʭ ʤᴇʥ װʥʵ 
ʙװʨʜʵʣʪʵʜ ʥᴇʣᴇᴇʣᴇʭ ʭװʯʠʥ ʟװʡʣʠʡʛ ʜʵʣʛʵʨʵʥʛװʡ 
ʩʫʜʣʘʥ ʰʠʥʞʣʵʭʵʜ ʩʫʜʘʣʛʘʘʥʳ ʛʦʣ ʟʦʨʠʣʛʦ 
ʦʨʰʠʥʦ. 
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The purpose of this study is to study the current situation and future trends of "Olon Ovoot" LLC, to determine the 

economic and social impact, how to restore damaged areas and the environment, and what kind of restoration work 

should be done. 

ʍʫʨʘʘʥʛʫʡ: ñʆʣʦʥ ʦʚʦʦʪò ʍʍʂ-ʠʡʥ ϺʥϺϺʛʠʡʥ ʙʘʡʜʘʣ, ʮʘʘʰʜʳʥ ʯʠʛ ʭʘʥʜʘʣʘʛʳʛ ʩʫʜʘʣʞ ʵʜʠʡʥ ʟʘʩʘʛ, ʥʠʡʛʵʤʜ 

ϮʟϮϮʣʵʭ ʥϺʣϺϺʣʣʠʡʛ ʪʦʜʦʨʭʦʡʣʞ, ʵʚʜʵʨʩʵʥ ʪʘʣʙʘʡ, ʙʘʡʛʘʣʴʜ ʫʯʨʫʫʣʩʘʥ ʭʦʨ ʭϺʥϺϺʣʠʡʛ ʭʵʨʭʵʥ ʙʠʟʥʝʩʠʡʥ 

ʵʨʛʵʣʪʵʜ ʦʨʫʫʣʜʘʛ ʙʦʣʦʥ ʮʘʘʰʠʜ ʷʤʘʨ ʥϺʭϺʥ ʩʵʨʛʵʵʣʪʠʡʥ ʘʞʠʣ ʷʚʫʫʣʚʘʣ ʟʦʭʠʭ ʪʘʣʘʘʨ ʩʫʜʣʘʭʘʜ ʩʫʜʘʣʛʘʘʥʳ 

ʘʞʣʳʥ ʟʦʨʠʣʛʦ ʦʨʰʠʥʦ. 

ʉʫʜʘʣʛʘʘʥʳ ʟʦʨʠʣʪʫʫʜ: 

ʉʫʜʘʣʛʘʘʥʳ ʟʦʨʠʣʛʦʜ ʭװʨʭʵʜ  ʜʘʨʘʘʭ ʟʦʨʠʣʪʫʫʜʳʛ ʜʵʚʰװװʣʩʵʥ. װתʥʜ: 

¶ ʅᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʪʫʭʘʡ ʦʡʣʛʦʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʪᴇʣᴇʚʣᴇʣʪ 

¶ ʆʣʦʥ ʦʚʦʦʪ ʍʍʂ-ʠʡ ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʘʣʜ ʭʠʡʩʵʥ ʰʠʥʞʠʣʛʵʵ 

¶ ʆʣʦʥ ʦʚʦʦʪ ʍʍʂ-ʠʡ ʪᴇʣᴇʚʣᴇʣʪᴇʥʜ ʭʘʘʣʪʳʥ ʤʝʥʝʞʤʝʥʪʠʡʥ ʥᴇʣᴇᴇʣʣʠʡʥ ʩʫʜʘʣʛʘʘ 

ʉʫʜʘʣʛʘʘʥʳ ʪʘʘʤʘʛʣʘʣ: 

ʍʘʘʣʪʳʥ ʤʝʥʝʞʤʝʥʪʠʡʥ ʭװʨʵʵʥʜ ʭʠʡʛʜʵʞ ʙʫʡ ʘʞʠʣʳʛ ʪʦʤʴʸʣʦʭ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʪᴇʣᴇʚʣᴇʣʪʠʡʥ ʘʞʣʳʥ װʨ 
ʜװʥ ʪװװʥʠʡ ʭʵʨʵʛʞʠʣʪ ʭʵʨ װʨ ʥᴇʣᴇᴇʪʵʡ ʷʚʘʛʜʘʞ ʙʫʡʛ ʩʫʜʣʘʭ 

ʊװʣʭװװʨ װʛ: ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ, ʭʘʘʣʪʳʥ ʤʝʥʝʞʤʝʥʪ, ʘʣʪ, ʘʣʪʥʳ ʦʣʙʦʨʣʦʣʪ

ʆʈʐʀʃ 

ʄʦʥʛʦʣ ʫʣʩʳʥ ʵʜʠʡʥ ʟʘʩʘʛ, ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʳʥ 
ʭᴇʛʞʣʠʡʛ ʵʨʯʠʤʞװװʣʵʭ, ʵʢʩʧʦʨʪʳʥ ʯʠʛ 
ʙʘʨʠʤʞʘʘʪʘʡ װʡʣʜʚʵʨʣʵʣʠʡʛ ʜʵʤʞʠʭ, ʫʫʣ ʫʫʨʭʘʡʥ 
ʩʘʣʙʘʨʪ ʵʢʦʣʦʛʠʡʥ ʪʵʥʮʚʵʨʪ ʙʘʡʜʣʳʛ ʭʘʥʛʘʭ 
ʘʩʫʫʜʣʳʛ ʪʫʩʛʘʩʘʥ ʙʘʡʜʘʛ ʙʠʣʵʵ. ʕʥʵ ʯ ʫʪʛʘʘʨʘʘ 
ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ ʭʫʨʜʘʮʪʘʡ 
ᴇʩᴇʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʮʘʘʰʠʜ ʭʘʨʠʫʮʣʘʛʘʪʘʡ ʫʫʣ 
ʫʫʨʭʘʡʛ ʭᴇʛʞװװʣʵʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ᴇʩᴇʣʪᴇʜ ʫʫʣ 
ʫʫʨʭʘʡʥ ʦʨʫʫʣʘʭ ʭʫʚʴ ʥʵʤʨʠʡʛ ʪʦʛʪʚʦʨʪʦʡ 
ʥʵʤʵʛʜװװʣʵʥ ʙʠʟʥʝʩ ʪᴇʣᴇʚʣᴇʛᴇᴇʥʜ ʪʫʩʛʘʭ, ʠʥʛʵʭʜʵʵ 
ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʘʞʠʣ ʙʫʶʫ ʫʫʨʭʘʡʥ ʭʘʘʣʪʳʥ 
 ʣʵʭ, ᴇᴇʨᴇᴇʨװװʡʣ ʘʞʠʣʣʘʛʘʘʛ ʵʨʯʠʤʪʵʡ ʭᴇʛʞװ
ʭʵʣʙʵʣ ʙʘʡʛʘʣʴ ʦʨʯʠʥ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʘʩʫʫʜʣʳʛ 
ʭʘʨʠʣʮʘʥ ʫʷʣʜʘʘʪʘʡ ʰʠʡʜʚʵʨʣʵʭ װʥʜʩʵʥ ʭʵʨʵʛʮʵʵ 
ʰʘʘʨʜʣʘʛʘ ʙʘʡʩʘʘʨ ʙʘʡʥʘ. ʋʫʣ ʫʫʨʭʘʡʥ ʢʦʤʧʘʥʠʫʜ 
ᴇᴇʨʠʡʥ ʙʘʡʛʫʫʣʣʘʛʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʛʘʨʛʘʩʘʥ 
ʪᴇʣᴇʚʣᴇʛᴇᴇʥʠʡ ʜʘʛʫʫ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ װʟװװʣʩʵʥ ʭʦʨ 
ʭᴇʥᴇᴇʣʠʡʥ ʙװʭ ʘʩʫʫʜʘʣʜ ʙװʨʵʥ ʭʘʨʠʫʮʣʘʛʘ ʭװʣʵʵʭ, 
ʥʠʡʛʤʠʡʥ ʩʘʡʥ ʩʘʡʭʘʥ ʪʦʛʪʚʦʨʪʦʡ ʭᴇʛʞʣʠʡʛ 
ʭʘʥʛʘʭʘʜ ʯʠʛʣװװʣʵʭ װʡʣ ʘʞʠʣʣʘʛʘʘ ʟʘʡʣʰʛװʡ 
ʰʘʘʨʜʣʘʛʘʪʘʡ. ʀʡʤʜ ʪʫʩ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʳʥ 
ʪʫʣʜ ʵʥʵʭװװ ʪᴇʣᴇʚʣᴇʣʠʡʥ ʘʞʣʳʛ ʙʠʯʠʭ װʥʜʵʩ 
ʙʦʣʥʦ. 

1.1. ʅᴇʭᴇʥ ʩʵʨʛʵʵʣʪ ʙʫʶʫ ʭʘʘʣʪʳʥ 
ʤʝʥʝʞʤʝʥʪʠʡʥ ʪʫʭʘʡ ʦʡʣʛʦʣʪ ʪװװʥʠʡ ʤᴇʥ 

ʯʘʥʘʨ 

ʅᴇʭᴇʥ ʩʵʨʛʵʵʣʪ ʛʵʜʵʛ ʥʴ ʪʫʭʘʡʥ ʫʫʨʭʘʡ ʟʦʛʩʦʞ 
ʦʣʙʦʨʣʦʣʪ, ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘ 
ʮʘʘʰʠʜ װʨʛʵʣʞʣʵʭʛװʡ ʙʦʣʩʦʥ װʝʜ ʪʫʭʘʡʥ ʛʘʟʨʳʥ/ 
ʙװʩ ʥʫʪʛʠʡʥ ʙʘʡʛʘʣʴ ʦʨʯʠʥ, ʥʠʡʛʵʤ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ 
ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʘʣ ʘʣʜʘʛʜʘʭʛװʡ ʙʘʡʭʘʘʨ ʪᴇʣᴇʚʣᴇʞ 

ʛװʡʮʵʪʛʵʭ ʘʨʛʘ ʭʵʤʞʵʵʛ ñʋʋʈʍɸʁʅ ʍɸɸʃʊò ʛʵʞ 
ʪʦʜʦʨʭʦʡʣʜʦʛ. ʊʫʭʘʡʣʙʘʣ: 

¶ ʋʫʨʭʘʡʥ ʪʘʣʙʘʡ ʜʘʭʴ ʙװʭ ʙʘʨʠʣʛʘ 
ʙʘʡʛʫʫʣʘʤʞʫʫʜʳʛ ʪʘʪʘʥ ʙʫʫʣʛʘʭ, ʥװװʣʛʵʥ 
ʰʠʣʞװװʣʵʭ 

¶ ʋʫʨʭʘʡʥ ʥᴇʣᴇᴇʛᴇᴇʨ ʵʚʜʵʨʩʵʥ 
ʛʘʟʨʳʛ ʘʶʫʣʛװʡ ʙʦʣʛʦʭ, ʥᴇʭᴇʥ 
ʩʵʨʛʵʵʭ 

¶ ʍʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʜʘʨʘʘʭ 
ʘʨʯʠʣʛʘʘ, ʤʦʥʠʪʦʨʠʥʛ ʭʠʡʭ 

¶ ʊʫʭʘʡʥ ʛʘʟʨʳʛ ᴇᴇʨ ʟʦʨʠʫʣʘʣʪʘʘʨ 
ʵʨʛװװʣʵʥ ʘʰʠʛʣʘʭ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ 
ʵʨʛʵʣʪʵʥʜ ʦʨʫʫʣʘʭ 

ʋʫʨʭʘʡʥ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʛ ʭʠʡʭ ʪᴇʣᴇʚʣᴇʛᴇᴇʛ 
ʙʦʣʦʚʩʨʫʫʣʘʭʜʘʘ ʜʘʨʘʘʭ ʛʦʣ ʟʦʨʠʣʛʦʜ ʥʠʡʮװװʣʩʵʥ 
ʙʘʡʚʘʣ ʟʦʭʠʥʦ. װתʥʜ:  

1. ʊʫʭʘʡʥ ʫʫʨʭʘʡʥ ʪʘʣʙʘʡʥ ʛʘʜʘʨʛʫʫʥ ʙװʪʵʮ, ʭᴇʨʩ, 
ʛʠʜʨʦʣʦʛʠʡʥ ʫʜʘʘʥ ʭʫʛʘʮʘʘʥʳ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʣʳʛ 
ʭʘʥʛʘʩʘʥ ʙʘʡʭ  

2. ʊʫʭʘʡʥ ʙװʩ ʥʫʪʛʠʡʥ ʵʢʦʣʦʛʠʡʥ ʪᴇʨᴇʣ ʟװʡʣʜ 
ʠʜʵʵʰʵʭ ʦʨʯʠʥ, ʭװʥ ʘʤʜ װʡʣʯʠʣʛʵʵ װʟװװʣʵʭװʡʮ ʵʢʦ 
ʪʦʛʪʦʣʮʦʦʛ ʭʵʩʵʛʯʣʵʥ ʙʫʶʫ ʙװʪʥʵʵʨ ʥʴ ʩʵʨʛʵʵʥ 
ʟʘʩʚʘʨʣʘʩʘʥ ʙʘʡʭ (WA EPA 2006)  

3. ʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳʛ ʙʦʭʠʨʜʫʫʣʘʭʘʘʩ ʫʨʴʜʯʠʣʘʥ 
ʩʵʨʛʠʡʣʵʭ.  

ʋʫʣ ʫʫʨʭʘʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʙʦʣʦʥ ᴇᴇʨ 
ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʰʠʛʣʘʩʥʳ ʫʣʤʘʘʩ ʛʵʤʪʵʞ ʵʚʜʵʨʩʵʥ 
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ʛʘʟʘʨ ʥʫʪʛʠʡʛ ʩʵʨʛʵʵʥ ʟʘʩʚʘʨʣʘʭ ʘʞʣʳʛ 
ʪʦʜʦʨʭʦʡʣʦʭʜʦʦ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ, ʜʘʭʠʥ ʵʟʵʤʰʠʭ, 
ʩʵʨʛʵʵʥ ʙʦʩʛʦʣʪ, ʟʘʩʚʘʨʣʘʣʪ, ʙʠʟʥʝʩʠʡʥ ʵʨʛʵʣʪʵʜ 
ʦʨʫʫʣʘʭ, ᴇʚʩ ʥʦʛʦʦ, ʙʫʪ ʤʦʜ, ʫʨʛʘʤʘʣ ʜʘʭʠʥ ʪʘʨʴʞ 
ʫʨʛʫʫʣʘʭ ʟʵʨʵʛ ʦʣʦʥ ʪᴇʨʣʠʡʥ ʥʵʨ ʪʦʤʴʸʦʛ 
ʘʰʠʛʣʘʩʘʥ ʙʘʡʜʘʛ ʪʫʣ ɸʚʩʪʨʘʣʠ ʜʘʭʴ ʕʢʦʣʦʛʠʡʥ 
ʩʵʨʛʵʵʥ ʙʦʩʛʦʣʪʳʥ ʧʨʘʢʪʠʢʪ ʭʵʨʵʛʣʵʭ װʥʜʵʩʥʠʡ 
ʩʪʘʥʜʘʨʪʘʜ (Standards Reference Group SERA 2016) 
ʥʠʡʮװװʣʵʥ ʪʦʭʠʨʫʫʣʘʭ ʟʦʨʠʣʛʦʦʨ ʵʥʵʭװװ ʛʘʨʳʥ 
ʘʚʣʘʛʘʜ ʘʰʠʛʣʘʩʘʥ ʭʦʸʨ ʛʦʣ ʥʵʨ ʪʦʤʴʸʦ ʥʴ ʥᴇʭᴇʥ 
ʩʵʨʛʵʵʣʪ - rehabilitation ʙʦʣʦʥ ʩʵʨʛʵʵʥ ʙʦʩʛʦʣʪ - 
restoration ʙʦʣʥʦ. 

ʅᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʙʠʟʥʝʩʠʡʥ ʘʯ ʭʦʣʙʦʛʜʦʣ 

ʋʫʨʭʘʡʥ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʙʠʟʥʝʩʠʡʥ ʘʯ 
ʭʦʣʙʦʛʜʣʳʛ ʪʦʜʦʨʭʦʡʣʦʛʯ ʭʵʜ ʭʵʜʵʥ ʭװʯʠʥ ʟװʡʣ 
ʙʘʡʜʘʛ ɻʘʟʘʨ ʥʫʪʛʠʡʛ ʫʫʣ ʫʫʨʭʘʡʥ ʯʠʛʣʵʣʵʵʨ 
ʦʣʙʦʨʣʦʥ ʘʰʠʛʣʘʭʳʥ ʪʫʣʜ ʪʫʭʘʡʥ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 
ʘʰʠʛʣʘʣʪ ʥʴ ʷʤʘʨ ʙʘʡʭ ʘʩʫʫʜʣʳʛ ʘʞ ʘʭʫʡʥ ʥʵʛʞ 
ʢʦʤʧʘʥʠʫʜ ʥʦʪʣʦʥ ʭʘʨʫʫʣʘʭ ʭʵʨʵʛʪʵʡ ʙʦʣʜʦʛ. 
ʅᴇʭᴇʥ ʩʵʨʛʵʵʣʪ ʥʴ ʪʫʭʘʡʥ ʢʦʤʧʘʥʠʡʥ װʡʣ 
ʘʞʠʣʣʘʛʘʘʥʳ װʨ ʜװʥʛʠʡʥ ʛʦʣ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪ ʷʘʭ 
ʘʨʛʘʛװʡ ʤᴇʥ. ʅᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʪʵʨʛװװʥʠʡ 
ʪʫʨʰʣʘʛʳʛ ʥʵʚʪʨװװʣʩʥʵʵʨ ʙʦʛʠʥʦ ʙʦʣʦʥ ʜʫʥʜ 
ʭʫʛʘʮʘʘʥʜ ᴇʨʩᴇʣʜᴇʛʯᴇᴇʩᴇᴇ ʜʘʚʫʫ ʙʘʡʜʘʣʪʘʡ ʙʦʣʞ, 
ʫʣʤʘʘʨ ʵʥʵʭװװ ʜʘʚʫʫ ʙʘʡʜʘʣ ʥʴ ʪʫʭʘʡʥ ʦʨʦʥ ʥʫʪʘʛʪ 
 ʡʣ ʘʞʠʣʣʘʛʘʘʛʘʘ ʷʚʫʫʣʘʭ ʙʘʪʘʣʛʘʘװ ʣʵʥװװʨʛʵʣʞʣװ
ʥʴ ʙʦʣʦʭ ʤʘʛʘʜʣʘʣ ʠʭʪʵʡ. ʕʟʵʤʰʠʭ ʛʘʟʨʘʘ ʟᴇʚ 
ʘʰʠʛʣʘʭ, ʷʣʘʥʛʫʷʘ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʘʞʣʳʛ 
ʘʤʞʠʣʪʪʘʡ ʭʠʡʭ ʭװʩʵʣ, װʥʵʥʯ ʵʨʤʵʣʟʵʣʵʵ ʩʘʡʥ 
ʠʣʵʨʭʠʡʣʵʵʛװʡ ʪʦʭʠʦʣʜʦʣʜ ʣʠʮʝʥʟ ʦʣʛʦʣʪʳʥ 
ʘʩʫʫʜʘʣ ʭʦʡʰʣʦʛʜʦʭʦʦʩ ʛʘʜʥʘ ʫʛ ʫʫʨʭʘʡʛ 
ʭᴇʛʞװװʣʵʭ ʙʦʣʦʤʞʦʦ ʙװʨ ʤᴇʩᴇʥ ʘʣʜʘʭ ʵʨʩʜʵʣʜ ʦʨʞ 
ʙʦʣʟʦʰʛװʡ ʶʤ. 

1.2. ʅᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʵʨʭ ʟװʡʥ ʦʨʯʠʥ 

ʄʋ-ʳʥ ɸʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʪʫʭʘʡ ʭʫʫʣʴ  

45.1.1. ʋʫʨʭʘʡʥ ʪʘʣʙʘʡʛ ʥʠʡʪʠʡʥ ʟʦʨʠʫʣʘʣʪʘʘʨ 
ʘʰʠʛʣʘʭʘʜ ʘʶʫʣʛװʡ ʙʦʣʛʦʭ, ʙʘʡʛʘʣʴ ʦʨʯʥʳʛ ʥᴇʭᴇʥ 
ʩʵʨʛʵʵʭ ʪʘʣʘʘʨ ʭʦʣʙʦʛʜʦʭ ʘʨʛʘ ʭʵʤʞʵʵʛ ʙװʨʵʥ ʘʚʘʭ;  

45.1.2. ʋʫʨʭʘʡʥ ʵʜʵʣʙʵʨ ʙʘʡʩʘʥ ʛʘʟʨʳʛ ʥʠʡʪʠʡʥ 
ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʰʠʛʣʘʭʘʜ ʘʶʫʣ ʫʯʠʨʯ ʙʦʣʟʦʰʛװʡ 
ʙʦʣ ʪװװʥʵʵʩ ʩʵʨʛʠʡʣʵʭ ʘʨʛʘ ʭʵʤʞʵʵ ʘʚʘʭ;  

45.1.3. ʊʫʭʘʡʥ ʥʫʪʛʠʡʥ ʟʘʭʠʨʛʘʘʥʳ ʙʘʡʛʫʫʣʣʘʛʘ, 
ʵʩʭװʣ ʤʵʨʛʵʞʣʠʡʥ ʭʷʥʘʣʪʳʥ ʘʣʙʘʥʘʘʩ ʪʘʣʙʘʡʜ 
 ,ʣʜʵʵʭʠʡʛ ʟᴇʚʰᴇᴇʨʩʥᴇᴇʩ ʙʫʩʘʜ ʪʝʭʥʠʢ ʭʵʨʵʛʩʵʣװ
ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ ʙʦʣʦʥ ʵʜ ʭᴇʨᴇʥʛʠʡʛ ʪʘʣʙʘʡʛʘʘʩ 
ʛʘʨʛʘʭ.  

45.2. ʋʫʣ ʫʫʨʭʘʡʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʫʣʤʘʘʩ װװʩʯ ʙʠʡ 
ʙʦʣʩʦʥ, ʘʶʫʣ ʫʯʨʫʫʣʞ ʙʦʣʟʦʰʛװʡ ʛʘʟʨʫʫʜʳʛ ʟʦʭʠʭ 
ʤʘʩʰʪʘʙʳʥ ʛʘʟʨʳʥ ʟʫʨʘʛ ʜʵʵʨ ʥʘʨʠʡʚʯʣʘʥ 
ʪʵʤʜʵʛʣʵʞ, ʰʘʘʨʜʣʘʛʘʪʘʡ ʪʵʤʜʵʛ, ʜʦʭʠʦ, ʩʘʥʫʫʣʛʳʛ 
ʫʫʨʭʘʡʥ ʵʜʵʣʙʵʨʠʡʥ ʦʨʯʠʥʜ ʙʘʡʨʣʫʫʣʘʭ ʙᴇʛᴇᴇʜ 
ʛʘʟʨʳʥ ʟʫʨʛʠʡʛ ʤʵʨʛʵʞʣʠʡʥ ʭʷʥʘʣʪʳʥ ʘʣʙʘ ʙʦʣʦʥ 
ʪʫʭʘʡʥ ʩʫʤ, ʙʘʛ, ʜװװʨʛʠʡʥ ɿʘʩʘʛ ʜʘʨʛʘʜ ʭװʣʵʵʣʛʵʥ 
ᴇʛʥᴇ. 

ʋʫʨʭʘʡʥ ʭʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʭʫʫʣʴ ʵʨʭ ʟװʡʥ 
ʟʦʭʠʮʫʫʣʘʣʪ: ʄʦʥʛʦʣ ʫʣʩ 

1. ʍʘʘʣʪʳʥ ʤʝʥʝʞʤʝʥʪʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇ 
ʙʦʣʦʚʩʨʫʫʣʘʭ 

¶ ʋʨʴʜʯʠʣʩʘʥ ʪᴇʣᴇʚʣᴇʛᴇᴇ (ʊʕɿת-ʥʠʡ 
ʰʘʪʘʥʜ) 

¶ ʅʘʨʠʡʚʯʠʣʩʘʥ ʪᴇʣᴇʚʣᴇʛᴇᴇ (ʫʫʨʭʘʡ ʭʘʘʭʘʘʩ 
3 ʞʠʣʠʡʥ ᴇʤʥᴇ) 

¶ ʄʵʨʛʵʞʣʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘʪʘʡ ʭʘʤʪʨʘʥ 
ʙʦʣʦʚʩʨʫʫʣʘʭ 

¶ ʆʨʦʥ ʥʫʪʛʠʡʥ ʠʨʛʵʜʠʡʥ ʦʨʦʣʮʦʦʛ ʭʘʥʛʘʭ, 
ʩʘʥʘʣ ʦʨʫʫʣʘʭ 

2. ʍʘʘʣʪʳʥ ʤʝʥʝʞʤʝʥʪʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇ ʭʷʥʘʥ 
ʙʘʪʣʘʭ 

¶ ɹʦʣʦʚʩʨʫʫʣʩʘʥ ʫʫʨʭʘʡʥ ʭʘʘʣʪʳʥ 
ʤʝʥʝʞʤʝʥʪʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʛ ʋʋʍתʗ-ʜ 
ʭװʨʛװװʣʵʭ 

¶ ʋʋʍתʗ-ʜ ʭʷʥʘʛʜʩʘʥ ʫʫʨʭʘʡʥ ʭʘʘʣʪʳʥ 
ʤʝʥʝʞʤʝʥʪʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʛ ɹʆɸɾʗ-ʜ 
ʭװʨʛװװʣʵʭ 

3. ʍʘʘʣʪʳʥ ʤʝʥʝʞʤʝʥʪʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʥʠʡ ʜʘʛʫʫ 
ʋʫʨʭʘʡʥ ʭʘʘʣʪ ʭʠʡʭ 

¶ ʋʫʨʭʘʡʛ ʭʘʘʭ ʟᴇʚʰᴇᴇʨᴇʣ ʭװʩʵʭ 

¶ ʍװʣʵʵʭ ʘʚʘʭ ʢʦʤʠʩʩ ʘʞʠʣʣʘʭ 

¶ ʋʫʨʭʘʡʛ ʭʘʘʭ ʟᴇʚʰᴇᴇʨʣʠʡʛ ʦʣʛʦʞ ʭʘʘʣʪ 
ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʘʞʣʳʛ ʛװʡʮʵʪʛװװʣʵʭ 

4. ʍʘʘʣʪʳʥ ʜʘʨʘʘʭ ʤʦʥʠʪʦʨʠʥʛ, ʛʘʟʘʨ ʭװʣʵʵʣʛʵʥ 
ᴇʛᴇʭ 

¶ ʋʫʨʭʘʡʥ ʭʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ 
ʭʘʘʣʪʳʥ ʭװʣʵʵʥ ʘʚʘʭ 

¶ ʍʘʘʣʪʳʥ ʜʘʨʘʘʭ ʙʘʡʛʘʣʴ ʦʨʯʥʳ 
ʤʦʥʠʪʦʨʠʥʛ 5 ʭװʨʪʵʣ ʞʠʣ 

¶ ʊʫʭʘʡʥ ʛʘʟʨʳʛ ʵʨʛװװʣʵʥ ʭװʣʵʵʣʛʵʞ ᴇʛᴇʭ 
ʵʩʭװʣ ᴇᴇʨ ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʰʠʛʣʘʭ 

ʋʫʨʭʘʡʥ ʭʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʭʫʫʣʴ ʵʨʭ ʟװʡʥ 
ʟʦʭʠʮʫʫʣʘʣʪ: ʉʘʥʭװװʛʠʡʥ ʙʘʪʘʣʛʘʘ 

1. ʋʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʳʥ ʟʘʩʘʛʣʘʣ ʩʘʡʪʘʡ ʫʣʩ 
ʦʨʥʫʫʜ ʙʦʣʦʥ ʪʦʤʦʦʭʦʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʛʯ, 
ʟʵʵʣʜʵʛʯ ʥʘʨ ʫʫʣ ʫʫʨʭʘʡʥ ʪᴇʩʣʠʡʛ ʵʭʣʵʭʠʡʥ 
ᴇʤʥᴇ ʫʫʨʭʘʥʡ ʭʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ 
ʪᴇʣᴇʚʣᴇʛᴇᴇ ʙʦʣʦʚʩʨʫʫʣʩʩʘʥ ʙʘʡʭʳʛ ʰʘʘʨʜʜʘʛ. 

2. ʍʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʟʘʨʜʘʣʜ ʪʫʣʛʫʫʨʣʘʥ 
ʩʘʥʭװװʛʠʡʥ ʙʘʪʘʣʛʘʘ ʛʘʨʛʘʩʥʘʘʨ ʪʫʭʘʡʥ 
ʫʫʨʭʘʡʛ ʵʭʣʵʭ ʟᴇʚʰᴇᴇʨᴇʣ ʦʣʛʦʜʦʛ. 

3. ʉʘʥʭװװʛʠʡʥ ʙʘʪʘʣʛʘʘʛ ʛʘʨʛʘʩʥʘʘʨ ʪʫʭʘʡʥ 
ʪᴇʩʣʠʡʛ ʭʵʨʵʛʞװװʣʵʭ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ 
ʰʠʡʜʚʵʨʣʵʛʜʜʵʛ. 

4. 5 ʞʠʣ ʪʫʪʘʤʜ ʭʘʘʣʪʳʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʛ ʰʠʥʵʯʠʣʞ, 
ʪʦʜʦʪʛʦʞ ʩʘʥʭװװʛʠʡʥ ʙʘʪʘʣʛʘʘʛ ʰʠʥʵʯʠʣʜʵʛ. 

ɻʫʨʘʚʜʘʛʯ ʪʘʣʳʥ ʩʘʥʭװװʛʠʡʥ ʙʘʪʘʣʛʘʘʥʳ ʭʵʩʵʛ: 

¶ ɼʫʥʜʳʥ ʜʘʥʩ (liquid/escrow account) 

¶ ɹʘʥʢʥʳ ʙʘʪʘʣʛʘʘ (Letter of credit) 

¶ ɼʘʘʪʛʘʣ (Insurance) 

¶ ɹʘʨʴʮʘʘ ʭᴇʨᴇʥʛʠʡʥ ʛʵʨʯʠʣʛʵʵ (ʩʘʥʭװװʛʠʡʥ 
ʙʘʪʘʣʛʘʘ, ʛװʡʮʵʪʛʵʣʠʡʥ ʙʘʪʘʣʛʘʘ) 
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¶ ʉʘʥʭװװʛʠʡʥ ʪʝʩʪ (Financial Test) 

¶ ʊʦʣʛʦʡ ʢʦʤʧʘʥʠʡ ʙʘʪʘʣʛʘʘ (Corporate 
Guarantee) 

¶ Collateral ï ʙʘʨʴʮʘʘ ʭᴇʨᴇʥʛᴇ 

ʉʦʥʛʦʜʦʛ ʭʵʨʵʛʩʣװװʜ 

¶ ɹʦʥʜ (Bond) 

¶ ʀʪʛɻʣʮʣʠʡʥ ʩʘʥ (Trust fund) 

ʋʫʨʭʘʡʥ ʭʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʛ ʪᴇʣᴇʚʣᴇʭ, 
ʛװʡʮʵʪʛʵʭʵʜ ʙʘʨʠʤʪʣʘʭ ʛʦʣ ʟʘʨʯʤʫʫʜ: 

1. ʌʠʟʠʢʠʡʥ ʙʫʶʫ ɻʝʦʪʝʭʥʠʢʠʡʥ ʪʦʛʪʚʦʨʪʦʡ 
ʙʘʡʜʣʳʛ ʭʘʥʛʘʭ; 

2. ɹʠʦʣʦʛʠʡʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʣʳʥ ʪʦʛʪʚʦʨʪʦʡ 
ʙʘʡʜʣʳʛ ʭʘʥʛʘʭ; 

3. ʋʨʪ ʭʫʛʘʮʘʘʥʜ ʘʨʯʠʣʛʘʘ, ʪʦʨʜʦʣʛʦʦ ʭʠʡʭʵʵʩ 
ʟʘʡʣʩʭʠʡʩʵʥ ʙʘʡʭ; 

4. ʍʠʤʠʡʥ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʣʳʛ ʭʘʥʛʘʭ; 

5. ʍʘʘʣʪʳʥ ʜʘʨʘʘʭ ʛʘʟʘʨ ʘʰʠʛʣʘʣʪʳʥ ʟʦʨʠʫʣʘʣʪʘʜ 
ʯʠʛʣʵʩʵʥ ʙʘʡʭ. 

6. ʆʨʦʥ ʥʫʪʛʠʡʥ ʠʨʛʵʜ, ʦʨʦʣʮʦʛʯ ʪʘʣʫʫʜʳʥ 
ʦʨʦʣʮʦʦʛ ʭʘʥʛʘʩʘʥ ʙʘʡʭ; 

2.1 ʆʣʦʥ ʦʚʦʦʪʳʥ ʘʣʪʥʳ ʫʫʨʭʘʡʥ ᴇʥᴇᴇʛʠʡʥ 

ʙʘʡʜʘʣ 

ʆʣʦʥ-ʆʚʦʦʪʳʥ ʦʨʜ ʛʘʟʘʨ ʥʴ ᴆʤʥᴇʛʦʚʴ ʘʡʤʛʠʡʥ 
ʄʘʥʜʘʣ-ʆʚʦʦ ʩʫʤʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʦʨʰʜʦʛ. 
ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʦʩ ʫʨʘʛʰ 550 ʢʤ, ɼʘʣʘʥʟʘʜʛʘʜ 
ʭʦʪʦʦʩ ʭʦʡʰ 100 ʢʤ, ʄʘʥʜʘʣ-ʆʚʦʦ ʩʫʤʳʥ ʪᴇʚᴇᴇʩ 
40 ʢʤ, ɹʘʷʥʭʦʰʫʫ ʙʘʛʠʡʥ ʪᴇʚᴇᴇʩ ʙʘʨʫʫʥ ʪʠʡʰ 15 
ʢʤ ʪʫʩ ʪʫʩ ʟʘʡʪʘʡ. ʋʫʨ ʘʤʴʩʛʘʣʳʥ ʭʫʚʴʜ ʛʦʣʜʫʫ 
ʭʫʫʨʘʡ ʜʫʣʘʘʥ ʟʫʥʪʘʡ, ʭװʡʪʵʥ ᴇʚᴇʣʪʵʡ ʤʫʞʠʜ 
ʙʘʛʪʘʥʘ. ʍʫʨ ʪʫʥʘʜʘʩʥʳ ʭʵʤʞʵʵ 8,24ʤʤ, ʭᴇʨʩʥʠʡ 
ʭᴇʣʜᴇʣʪʠʡʥ ʭʘʤʛʠʡʥ ʠʭ ʛװʥ 1,73ʤ, ʩʘʣʭʠʥʳ 
ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʭʫʨʜ 2,6 ʤ/ʩʝʢ, ʩʘʣʭʠʥʳ ʭʘʤʛʠʡʥ 
ʠʭ ʭʫʨʜ 30 ʤ/ʩʝʢ, ʞʠʣʠʡʥ ʜʫʣʘʘʥ װʝʠʡʥ ʫʫʨʰʠʣʪ 
1000ʤ, ʩʘʣʭʠʥʳ ʜʘʚʘʤʛʘʡʣʘʭ ʯʠʛʣʵʣ ʥʴ ʙʘʨʫʫʥʘʘʩ, 
ʘʛʘʘʨʳʥ ʜʫʥʜʘʞ ʜʘʨʘʣʪ 848 ï 850ʘʪʤ, ʘʛʘʘʨʳʥ 
ʜʫʥʜʘʞ ʯʠʡʛʣʵʛ 50-60% ʙʘʡʥʘ. ɻʘʟʨʳʥ 
ʛʘʜʘʨʛʫʫʛʠʡʥ ʭʫʚʴʜ ʜʘʣʘʡʥ ʪװʚʰʥʵʵʩ ʜʵʵʰ 1100 ï 
1300ʤ ᴇʨʛᴇʛʜʩᴇʥ, ʭʵʮ ʭʷʨ, ʫʭʘʘ ʛװʚʵʵ ʪʦʣʛʦʜ ʙʘ ʙʫʪ 
ʜʦʚʮʦʛ, ʟʫʣʟʘʛʘʥ ʟʘʛ ʙװʭʠʡ ʭᴇʥʜʠʡ, ʭʦʦʣʦʡ ʟʵʨʛʵʵʩ 
ʙװʨʜʵʥʵ. ɻʘʜʘʨʛʫʫʛʠʡʥ ʫʩʘʥ ʩװʣʞʵʵʥʠʡ ʭʫʚʴʜ ʪᴇʚ 
ʘʟʠʡʥ ʛʘʜʘʛʰ ʫʨʩʛʘʣʛװʡ ʘʡ ʩʘʚʜ ʙʘʛʪʜʘʛ, ʙʘʡʥʛʳʥ 
ʫʩʘʥ ʩװʣʞʵʵ ʙʘʡʭʛװʡ. ʆʨʜʦʦʩ ʙʘʨʫʫʥ ʭʦʡʰ 60ʢʤ ïʪ 
ʋʣʘʘʥ ʥʫʫʨ ʦʨʰʜʦʛ. ʋʣʘʘʥ ʥʫʫʨʪ ʮʫʪʛʘʜʘʛ ʙʘʡʩʘʥ 
ʆʥʛʠʡʥ ʛʦʣ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ʰʠʨʛʵʥ ʪʘʩʘʨʩʘʥ. 
ʆʨʜ ʥʴ ʈʠʭʪʝʨʠʡʥ ʰʘʪʣʘʣʘʘʨ 5,0 ï 6,0 ʙʘʣʣʳʥ 
ʭװʯʪʵʡ ʛʘʟʘʨ ʭᴇʜʣᴇʣʪʠʡʥ ʪᴇʚʜ ʦʨʰʠʥʦ. ᴆᴇʨᴇᴇʨ 
ʭʵʣʙʵʣ, ʩʝʡʩʤʠʡʥ ʘʶʫʣʪʘʡ ʙװʩʠʡʥ ʟʘʭʘʜ ʙʘʡʨʣʘʥʘ. 
ɻʘʜʘʨʛʫʫʛʠʡʥ ʭᴇʨʩ ʥʴ ʭʵʵʨʜװװ ʮᴇʣʠʡʥ ʥʠʤʛʵʥ, ʙʦʨ 
ʰʦʨʦʦʣʦʛ ʭᴇʨʩʪʵʡ. ʎᴇʣʞʠʣʪʠʡʥ ʧʨʦʮʝʩʩ ʥʴ ʭװʯʪʵʡ 
ʷʚʘʛʜʘʞ ʙʫʡ ʙװʩ ʥʫʪʘʛʪ ʟװʡ ʸʩʦʦʨ ʭʘʤʘʘʨʜʘʛ. 
ʋʨʛʘʤʣʳʥ ʙװʨʭʵʚʯ ʪʫʥ ʷʜʤʘʛ, ʘʨʤʘʛ ʪʘʨʤʘʛ.  

ñʄʦʥʛʦʣ ɻʘʟʘʨò ʍʍʂ-ʠʡʥ ʭʘʡʛʫʫʣʳʥ ʭʵʩʵʛ ʥʴ 2000 
ʦʥʦʦʩ ʵʭʣʵʥ ʆʣʦʥ ʆʚʦʦʪ ʘʣʪʥʳ ʦʨʜ ʠʣʨʵʣװװʜ ʜʵʵʨ 
ʭʘʡʛʫʫʣʳʥ ʘʞʣʳʛ ʷʚʫʫʣʞ, ʪʫʩ ʜװװʨʛʠʡʥ ʭװʜʨʠʡʥ 
ʪʦʛʪʦʮ, ʛʝʦʣʦʛʠ ʭʘʡʛʫʫʣʳʥ ʥʘʨʠʡʚʯʠʣʩʘʥ ʩʫʜʘʣʛʘʘ, 

ʫʩʥʳ ʥᴇᴇʮʠʡʥ ʭʘʡʛʫʫʣ, ʠʥʞʝʥʝʨʠʡʥ ʭʘʥʛʘʤʞʠʡʥ 
ʩʫʜʘʣʛʘʘ ʟʵʨʵʛ ʪʦʤʦʦʭʦʥ ʘʞʣʫʫʜʳʛ ʭʠʡʞ 
ʛװʡʮʵʪʛʵʩʵʥ. ʄᴇʥ 2001-2002 ʦʥʳ ʭʘʡʛʫʫʣ 
ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʘʘʨ ʎʘʛʘʘʥ ʪʦʣʛʦʡʥ ʘʣʪʥʳ װʥʜʩʵʥ 
ʦʨʜʦʜ ʥʠʡʪ 23 ʩʘʷ ʪʦʥʥ ʭװʜʵʨ, 8.9 ʪʥ ʘʣʪʥʳ 
ʥᴇᴇʮʪʵʡʛʵʵʨ ʪʦʛʪʦʦʛʜʩʦʥ. װתʥʵʵʩ 4.39 ʪʥ ʙʫʶʫ 40 
ʛʘʨʫʡ ʭʫʚʴ ʥʴ 5.81 ʛʨ/ ʪʥ ʜʫʥʜʘʞ ʘʛʫʫʣʘʛʪʘʡʛʘʘʨ 
ʙʦʜʠʪ ʙʘ ʙʦʣʦʤʞʠʪ ʥᴇᴇʮʠʡʥ ʘʥʛʠʣʘʣʜ 
ʭʘʤʘʘʨʘʛʜʩʘʥ ʥʴ ʦʨʜʳʛ ʘʰʠʛʣʘʭ װʥʜʩʵʥ ʥᴇʭʮʣʠʡʛ 
ʙװʨʜװװʣʩʵʥ ʶʤ. 

ʆʣʦʥ-ʆʚʦʦʪʳʥ ʘʣʪʥʳ װʥʜʩʵʥ ʦʨʜʳʥ װʡʣʜʚʵʨʣʵʩʵʥ 
ʛʨʘʚʠʪʘʮʳʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ (5 ʩʘʷ 
ʘʤ.ʜʦʣʣʘʨʳʥ װʥʵʪʵʡ) ʭʫʜʘʣʜʘʥ ʘʚʯ ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʫʛʩʨʘʣʪʳʥ ʘʞʣʳʛ ʭʠʡʞ, ʫʣʤʘʘʨ 
2003 ʦʥʳ 10 ʜʫʛʘʘʨ ʩʘʨʳʥ 12-ʥʜ ʛʨʘʚʠʪʘʮʠʡʥ 
 ʡʣʜʚʵʨʠʡʛ ñʄʦʥʛʦʣ ʛʘʟʘʨò ʍʍʂ ʘʰʠʛʣʘʣʪʘʥʜװ
ʦʨʫʫʣʩʘʥ. ʋʛ װʡʣʜʚʵʨ ʥʴ ʞʠʣʠʡʥ ʪʫʨʰ ʪʘʩʨʘʣʪʛװʡ 
ʘʞʠʣʣʘʛʘʘʪʘʡ,  ʮʘʛʪ 15 ʪʥ ʭװʜʵʨ ʙʦʣʦʚʩʨʫʫʣʘʭ 
ʭװʯʠʥ ʯʘʜʘʣʪʘʡ, ʙװʨʵʥ ʘʚʪʦʤʘʪʞʩʘʥ ʫʜʠʨʜʣʘʛʘʪʘʡ  
 ʡʣʜʚʵʨ ʙᴇʛᴇᴇʜ  2003-2005 ʦʥʜ ʥʠʡʪ 210 ʤʷʥ.ʪʥװ
ʭװʜʵʨ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʙʘʡʥʘ. 

ɹʘʷʞʫʫʣʘʭ װʡʣʜʚʵʨʠʡʥ ʰʠʥʵ ʜʵʚʰʠʣʪʵʪ ʪʝʭʥʠʢ 
ʪʝʭʥʦʣʦʛʠʡʛ ʥʵʚʪʨװװʣʩʵʥ ᴇʨʛᴇʪʛᴇʣʠʡʛ 2005 ʦʥʜ 
ʭʠʡʞ ʭװʯʠʥ ʯʘʜʣʳʛ  ʥʵʤʵʛʜװװʣʩʵʥʵʵʨ, ʞʠʣʜ 720 
ʤʷʥ.ʪʦʥʥ ʭװʜʵʨ ʙʦʣʦʚʩʨʫʫʣʞ, ʤʝʪʘʣʣ ʘʚʘʣʪʳʛ 92% 
ʭװʨʛʵʭ ʙʦʣʦʤʞʪʦʡ ʙʦʣʩʦʥ ʶʤ.  

ʆʨʜʳʥ ʛʝʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘ  

ɹװʩ ʥʫʪʛʠʡʥ ʛʝʦʣʦʛʠʡʥ ʘʥʭʥʳ ʩʫʜʘʣʛʘʘʥʫʫʜ ʙװʨ 19-
ʨ ʟʫʫʥʳ ʩװװʣ װʝʵʩ ʭʠʡʛʜʵʞ ʙʘʡʩʘʥ. (ʆʨʦʩʳʥ 
ʩʫʜʣʘʘʯʠʜ ʇʨʠʞʝʚʘʣʴʩʢʠʡ, 1885, 
ʄ.ɺ.ʇʝʚʮʦʚ,1883, ɺ.ɸ.ʆʙʨʫʯʝʚ 1892, ɸ.ɸ.ʍʝʨʥʦʚ, 
1907ʦʥʴ ɸʤʝʨʠʢʠʡʥ ʩʫʜʣʘʘʯ ʍ.ʀ.ɹʝʨʭʝʡ, 
ʌ.ʂ.ʄʦʨʨʠʩ, 1927)  

ʆʣʦʥïʆʚʦʦʪʳʥ ʜװװʨʛʠʡʥ ʘʣʪʥʳ ʦʨʜʳʛ ʘʥʭ 1989ï
1991 ʦʥʜ ʷʚʫʫʣʩʘʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʪʦʛʪʦʦʩʦʥ. 
ɹʘʪʯʫʣʫʫʥ ʥʘʨ 1992-93 ʦʥʳ ʥʘʨʠʡʚʯʠʣʩʘʥ 
ʩʫʜʘʣʛʘʘʛʘʘʨ ʥᴇᴇʮʠʡʥ ʘʥʭʥʳ ʪʦʦʮʦʦʛ ʭʠʡʞ, 1994 
ʦʥʜ ʙװʨʪʛװװʣʩʵʥ. 

1992ï1994 ʦʥʜ ʆʍʋ-ʳʥ ʎʅʀɻʈʀ ʭװʨʵʵʣʵʥʜ 
ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʊʕɿʋʨʜʯʠʣʩʘʥ װʥʵʣʛʵʵʥʜ ʘʣʪ 
ʙʦʣʦʚʩʨʫʫʣʘʭ װʡʣʜʚʵʨʣʵʣʠʡʛ ʥʫʨʫʫʣʜʘʥ 
ʰװʣʪʛװʡʞװװʣʵʭ ʘʨʛʘʘʨ ʷʚʫʫʣʘʭ ʪʝʭʥʦʣʦʛʠʡʥ 
ʨʝʛʣʘʤʝʥʪʠʡʛ ʠʨװװʣʞ ʵʥʵ ʜʘʛʫʫ 1994ï1999 ʦʥʜ ʪʫʩ 
ʦʨʜʦʜ ʆʚʦʦʪ ʍʍʂ ʙʘ ɹʦʨ ʭʘʡʨʭʘʥïʋʫʣ ʍʍʂ 
ʪʫʨʰʠʣʪʳʥ ʘʰʠʛʣʘʣʪ ʷʚʫʫʣʞ 40000ʪʥ ʭװʜʵʨ 
ʦʣʙʦʨʣʦʞ  ʙʘʡʞʵʵ. 

2.2. ʆʣʦʥ ʦʚʦʦʪʳʥ ʘʣʪʥʳ װʡʣʜʚʵʨʠʡʥ 

ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʣʪ, ʩʘʥʭװװ ʵʜʠʡʥ 

ʟʘʩʛʠʡʥ װʟװװʣʵʣʪװװʜ  

ñʄʦʥʛʦʣ ʛʘʟʘʨò ʍʍʂʦʤʧʘʥʠ ʥʴ 2003 ʦʥʦʦʩ ʆʣʦʥ-
ʆʚʦʦʪʳʥ ʘʣʪʥʳ װʥʜʩʵʥ ʦʨʜʳʛ ʘʰʠʛʣʘʭ ʪʝʭʥʠʢ 
ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʥʜʵʩʣʵʣʠʡʛ ʙʦʣʦʚʩʨʫʫʣʞ, ʦʨʜʦʜ 
ʪװʰʠʛʣʵʥ ʫʫʣ ʫʫʨʭʘʡʥ ʜʵʚʰʠʣʪʵʪ ʪʝʭʥʦʣʦʛʠ ʙװʭʠʡ 
ʛʨʘʚʠʪʘʮʠʡʥ ʘʨʛʘʘʨ ʘʣʪ ʷʣʛʘʭ װʡʣʜʚʵʨʣʵʣʠʡʥ 
ʙʘʘʟʳʛ ʙʘʡʛʫʫʣʩʘʥ. 2005 ʦʥʦʦʩ ʦʨʜʳʥ  ʭװʜʨʠʡʥ 
ʰʠʥʞ ʯʘʥʘʨ, ʘʛʫʫʣʛʘ ᴇᴇʨʯʣᴇʛʜʩᴇʥʪʵʡ ʙʦʣʦʥ ʘʰʠʛʪ 
ʤʘʣʪʤʘʣʳʛ ʠʞ ʙװʨʵʥ ʭʘʷʛʜʘʣʛװʡ ʙʦʣʦʚʩʨʫʫʣʘʭ 
ʟʦʨʠʣʛʦʪʦʡʛʦʦʨ װʡʣʜʚʵʨʣʵʣʠʡʥ ʪʝʭʥʦʣʦʛʠʡʥ 
ʰʠʥʵʯʣʵʣʪ ʷʚʫʫʣʞ, ʫʫʩʛʘʥ ʙʘʷʞʫʫʣʘʭ ʪʝʭʥʦʣʦʛʠʡʛ 
ʥʵʚʪʨװװʣʵʭ ʩʫʜʘʣʛʘʘʛ ʷʚʫʫʣʩʘʥ. ʕʥʵʭװװ ʊʕɿת ʥʴ 
 ʣʵʭʪʵʡװװʯʠʥ ʯʘʜʣʳʛ ʥʵʤʵʛʜװʡʣʜʚʵʨʠʡʥ ʭװ
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ʫʷʣʜʫʫʣʘʥ, 2005 ʦʥʜ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʊʕɿת-ʠʡʥ 
ʥʵʤʵʣʪ ʪʦʜʦʪʛʦʣ ʙᴇʛᴇᴇʜ ʫʫʩʛʘʥ ʙʘʷʞʫʫʣʘʭ 
ʪʝʭʥʦʣʦʛʠ ʙװʭʠʡ ʭʦʥʦʛʪ 2000,0 ʪʥ ʭװʜʵʨ 
ʙʦʣʦʚʩʨʫʫʣʘʭ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ װʡʣʜʚʵʨʠʡʥ ʪʝʭʥʠʢ 
ʪʝʭʥʦʣʦʛʠʡʥ ʰʠʥʵʯʣʵʣʪʠʡʥ ʪᴇʩʣʠʡʛ ñʆʣʦʥ ʦʚʦʦʪ 
ʛʦʫʣʜò ʍʍʂïʠʡʥ ʟʘʭʠʘʣʛʘʘʨ ʙʦʣʦʚʩʨʫʫʣʞ ʙʘʡʥʘ. 
ʆʣʦʥ-ʆʚʦʦʪʳʥ ʘʣʪʥʳ װʥʜʩʵʥ ʦʨʜʳʥ ʭʵʤʞʵʵʥʜ 
ʭװʜʨʠʡʥ ʪʘʨʭʘʣʪʳʥ ʙʘʡʜʣʘʘʩ ʭʘʤʘʘʨʫʫʣʞ ʍװʨʵʥ 
ʪʦʣʛʦʡ, ʎʘʛʘʘʥʪʦʣʛʦʡ, ʊᴇʚ ʛʵʩʵʥ ʭʵʩʵʛʪ ʭʫʚʘʘʞ 
 ʨʵʥ ʪʦʣʛʦʡʥ ʭʵʩʵʛʪ ʙʣʦʢ ʤʦʜʝʣʠʡʥ ʘʨʛʘʘʨװʟʜʵʛ. ʍװ
722830 ʪʥ ʭװʜʵʨ ʜʫʥʜʘʞ ʘʛʫʫʣʛʘ 7,230 ʛ/ʪʥ, ʘʣʪʥʳ 
ʥᴇᴇʮ ʮʵʚʨʵʵʨ 5226,06 ʢʛ, ʎʘʛʘʘʥ ʪʦʣʛʦʡʥ ʭʵʩʵʛʪ 
ʙʣʦʢ ʤʦʜʝʣʠʡʥ ʘʨʛʘʘʨ 1358224 ʪʥ ʭװʜʵʨ ʜʫʥʜʘʞ 
ʘʛʫʫʣʛʘ ʥʴ 6,442 ʛ/ʪʥ, ʘʣʪʥʳ ʥᴇᴇʮ 8749,67 ʢʛ, ʊᴇʚ 
ʭʵʩʵʛʪ 663032 ʪʥ ʭװʜʵʨ, ʜʫʥʜʘʞ ʘʛʫʫʣʛʘ ʥʴ 6,930 
ʛ/ʪʥ, ʘʣʪʥʳ ʥᴇᴇʮ 4594,81 ʢʛ ʪʦʦʮʦʛʜʦʞ ʙʘʡʥʘ. 
ʅᴇᴇʮʠʡʥ ʪʦʦʮʦʦʛ ʤᴇʥ ʟװʩʵʣʪʠʡʛ ʘʨʛʘʘʨ ʪʦʦʮʦʞ 
 ʡʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜװʟʵʭʵʜ ʜʵʵʨʭʠ ʥᴇᴇʮʪʵʡ ʜװ
ʭʦʦʨʦʥʜʳʥ ʟᴇʨ3% װװ-ʠʘʩ ʭʵʪʨʵʭʛװʡ ʙʘʡʥʘ. 

 

 

 

2.3. ʆʣʦʥ ʦʚʦʦʪʳʥ ʘʣʪʥʳ ʫʫʨʭʘʡʥ ʥᴇʭᴇʥ 

ʩʵʨʛʵʵʣʪʠʡʥ ʘʞʣʳʥ ʭװʨʵʵʥʜ ʭʠʡʞ ʙʘʡʛʘʘ ʘʞʠʣ  

ʋʫʨʭʘʡ ʥʴ ʪʫʭʘʡʥ ʛʘʟʨʳʛ ʪװʨ ʭʫʛʘʮʘʘʥʜ ʘʰʠʛʣʘʜʘʛ. 
ʋʫʨʭʘʡʛ ʭʘʘʭ װʝʜ ʫʫʨʭʘʡʥ ʪʘʣʙʘʡ ʙʦʣʦʥ ʪװװʥʠʡ 
ʥᴇʣᴇᴇʣᴇʣʜ ᴇʨʪʩᴇʥ ʙʫʩʘʜ ʛʘʟʨʳʥ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ 
ʘʞʣʳʛ ʛװʡʮʵʪʛʵʭʜʵʵ ʜʘʨʘʘʭ ʟʦʨʠʣʪʫʫʜʳʛ  ʥʵʥ 
ʪʵʨʛװװʥʜ ʭʘʥʛʘʥ ʙʠʝʣװװʣʥʵ. װתʥʜ: 

Å ʅʫʪʛʠʡʥ ʦʨʰʠʥ ʩʫʫʛʯʠʜ, ʠʨʛʵʜʠʡʥ ʵʨװװʣ ʘʭʫʡ, 
ʘʶʫʣʛװʡ ʙʘʡʜʘʣʜ ʭʘʣʛװʡ ʙʘʡʭ;   

Å ɸʤʴʪʘʥʳ ʘʡʤʘʛʪ ʫʨʪ ʭʫʛʘʮʘʘʥʜ ʭʘʣʛװʡ ʙʘʡʭ 

Å ʋʫʨʭʘʡʥ ʙʦʣʦʥ װʡʣʜʚʵʨʠʡʥ ʪʘʣʙʘʡ ʜʘʭʴ ʫʫʣ 
ʫʫʨʭʘʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʘʘʩ ʭʘʤʘʘʨʘʥ ʛʘʨʯ ʙʦʣʦʭ  
ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʜʦʨʦʡʪʣʦʦʩ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ 
ʙʫʶʫ ʪװװʥʠʡʛ ʙʫʫʨʫʫʣʘʭ;  

Å ʋʫʨʭʘʡ ʙʦʣʦʥ ʙʦʣʦʚʩʨʫʫʣʘʭ װʡʣʜʚʵʨʠʡʥ װʡʣ 
ʘʞʠʣʣʘʛʘʘ ʙװʨʵʥ ʟʦʛʩʩʦʥʳ ʜʘʨʘʘʭ (post-mining) 
ʛʘʟʨʳʛ ʭʦʡʯ װʝʠʡʥ ʭװʤװװʩ ʭʵʚʠʡʥ ʙʘʡʜʣʘʘʨ 
ʘʰʠʛʣʘʞ ʙʦʣʦʭʦʦʨ ʪʦʭʠʞʫʫʣʘʥ ʙʘʪʘʣʛʘʘʞʫʫʣʘʭ. 

ʕʜʛʵʵʨ ʟʦʨʠʣʪʫʫʜʳʛ ʵʢʦʣʦʛʠʡʥ ʪʦʛʪʚʦʨʪʦʡ 
ʭᴇʛʞʣʠʡʥ ʙʦʜʣʦʛʳʥ ʭװʨʵʵʥʜ ʙʦʣʦʚʩʨʫʫʣʩʘʥ. װתʥʜ:  

Å ʍʦʡʯ װʝʠʡʥʭʵʥʜ ʵʢʦʣʦʛʠʡʥ ʪʵʥʮʚʵʨʪʵʡ ʙʘʡʜʣʳʛ 
ʭʘʜʛʘʣʘʥ װʣʜʵʵʭ 

Å ɹʦʭʠʨʜʫʫʣʘʛʯ ʥʴ ʪᴇʣᴇʭ ʸʩʪʦʡ ʛʵʩʵʥ ʟʘʨʯʤʳʛ 
ʙʘʨʠʤʪʣʘʭ 

Å ɹʠʦʣʦʛʠʡʥ ʪᴇʨᴇʣ ʟװʡʣʠʡʛ ʭʘʤʛʘʘʣʘʭ 

Å ʕʢʦʣʦʛʠʡʥ ʙװʨʵʣʜʵʭװװʥ ʭʵʩʛװװʜʠʡʥ ʭʘʨʠʣʮʘʥ 
ʭʦʣʙʦʦ, ʪʵʥʮʚʵʨʪʵʡ ʙʘʡʜʣʳʛ ʭʘʜʛʘʣʘʭ 

ʆʣʦʥ ʦʚʦʦʪʳʥ ʫʫʨʭʘʡʥ ʵʚʜʵʨʩʵʥ ʛʘʟʨʳʛ ʥᴇʭᴇʥ 
ʩʵʨʛʵʵʭ ʘʞʣʳʥ ʭװʨʵʵʥʜ ʫʫʨʭʘʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ 
ʟʦʛʩʩʦʥʳ ʜʘʨʘʘʭʴ ʛʘʟʘʨʪ  ʜʦʦʨʭʠ ʟʦʨʠʣʪʫʫʜʳʛ 
ʭʵʨʵʛʞװװʣʵʭ ʰʘʘʨʜʣʘʛʳʛ ʪʘʚʠʥʘ. װתʥʜ: 

Å ʋʫʨʭʘʡʣʘʣʪʘʥʜ ᴇʨʪʩᴇʥ ʙʦʣʦʥ ʵʚʜʨʵʣ, ʵʣʵʛʜʵʣʜ 
ʦʨʩʦʥ ʛʘʟʨʳʛ ᴇʤʥᴇ ʘʰʠʛʣʘʞ ʙʘʡʩʘʥʪʘʡ ʦʡʨʦʣʮʦʦ 
ʙʫʶʫ ʜʘʭʠʥ ʘʰʠʛʣʘʞ ʙʦʣʦʭ ʥᴇʭʮᴇʣʜ ʦʨʫʫʣʘʭ 

Å ʋʩʥʳ ʵʭ װװʩʚʵʨ ʙװʭʠʡ ʛʘʟʨʳʥ ʦʨʯʠʤʜ ʭʦʨ 
ʭᴇʥᴇᴇʣʪʵʡ ʙװʭʠʡ ʣ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣʣʠʡʛ ʘʨʠʣʛʘʭ 

Å ʅᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʘʞʣʳʛ ʛװʡʮʵʪʛʵʭʜʵʵ ʭʘʷʛʜʘʣ 
ʯʫʣʫʫʣʛʳʥ ʦʚʦʦʣʛʳʛ ʰʠʤʪ ʭᴇʨʩ ʙʦʣʦʥ ʙʫʩʘʜ 
ʰʘʘʨʜʣʘʛʘʪʘʡ ʤʘʪʝʨʠʘʣʘʘʨ ʙʦʣʦʤʞʦʦʨ ʥʴ ʭʫʯʠʞ 
ᴇʛᴇʭ 

Å ʍᴇʨʩʥʠʡ ʵʣʵʛʜʵʣ, ʫʩʥʳ ʵʚʜʨʵʣʵʵʩ ʩʵʨʛʠʡʣʵʭ 
ʟʦʨʠʣʛʦʦʨ ʥʘʣʫʫʛ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʣʛʘʭ ʭʵʤʞʵʵʥʜ 
ʭװʨʪʵʣ ʭʵʣʙʵʨʞװװʣʵʥ ʥʘʣʫʫʣʞ, ʪʵʛʰʣʵʭ 

Å ʊʫʭʘʡʥ ʥʫʪʛʠʡʥ ʫʨʛʘʤʣʳʥ ʘʡʤʘʛʪ ʙʘʛʪʜʘʛ, 
ʪʫʭʘʡʥ ʦʨʯʠʥʜ ʫʨʛʘʞ ʙʘʡʩʘʥ ʦʣʦʥ ʥʘʩʪ ʫʨʛʘʤʘʣ, 
ʤʦʜ ʙʫʪʳʛ ʪʘʨʴʞ, ʭᴇʨʩʥʠʡ ʵʣʵʛʜʣʵʵʩ ʭʘʤʛʘʘʣʘʭ; 

Å ʍʘʘʣʪʳʥ ᴇʤʥᴇʭ ʙʦʣʦʥ ʜʘʨʘʘʭ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ 
ʭʫʚʘʘʨʴ, ʪᴇʩʚʠʡʛ ʛʘʨʛʘʞ, ʰʘʘʨʜʣʘʛʘʪʘʡ ʮʘʛ 
ʭʫʛʘʮʘʘʥʜ ʪʦʜʦʪʛʦʣ ʭʠʡʞ ʤᴇʨʜᴇʞ ʘʞʠʣʣʘʭ 

Å ʋʫʨʭʘʡʛ ʭʘʘʭ װʝʜ ʠʣ ʢʘʨʴʝʨ, ʭʘʷʛʜʣʳʥ ʦʚʦʦʣʛʳʛ 
ʙʦʣʦʥ װʡʣʜʚʵʨʠʡʥ ʙʘʡʛʫʫʣʘʤʞʫʫʜʳʛ ʭʘʘʞ, 
ʘʶʫʣʛװʡ ʙʦʣʛʦʭ ʪʫʩʛʘʘʨʣʘʭ ʘʨʛʘ ʭʵʤʞʵʵ ʘʚʘʭ 

Å ʋʫʨʭʘʡʥ ʭʦʛ ʭʘʷʛʜʘʣ ʙʦʣʦʥ ʠʣ ʫʫʨʭʘʡʛʘʘʩ װʣʜʵʭ 
ʥװʭʠʡʛ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ ʭʦʨʪʦʡ ʥᴇʣᴇᴇ װʟװװʣʵʭ 
ʪʦʦʩʥʳ ʜʵʛʜʵʣʪʠʡʥ ʵʭ װװʩʚʵʨ ʙʦʣʛʦʭʛװʡ ʙʘʡʣʛʘʭ. 
ʊװװʥʯʣʵʥ ʭʫʨ ʪʫʥʘʜʘʩ, ʫʣʠʨʣʳʥ װʝʨʠʡʥ ʫʨʩʘʮ 
ʙʦʣʦʥ ʫʩʥʳ ʙʫʩʘʜ ʵʭ װװʩʚʵʨ ʥʴ ʭװʯʠʣʣʵʛ ʫʨʩʘʮʳʥ 
ʙʦʭʠʨʜʦʣʪʳʛ װװʩʛʵʭʛװʡ ʙʘʡʭ. 

ʋʫʨʭʘʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʫʣʤʘʘʩ ʟʘʤ ʙװʭʠʡ 
11,2+16 ʛʘ ʪʘʣʙʘʡ, ʪʦʩʛʦʥ 11,4 ʛʘ ʪʘʣʙʘʡ, 
 ʡʣʜʚʵʨʠʡʥ ʦʙʴʝʢʪʫʫʜ 10,2 ʛʘ ʪʘʣʙʘʡʜ ʙʘʡʨʰʠʭ ʙʘװ
ʵʜʛʵʵʨ ʪʘʣʙʘʡʛ ʪʵʛʰʠʣʞ ʫʨʛʘʤʘʣʞʫʫʣʘʥ ʥᴇʭᴇʥ 
ʩʵʨʛʵʵʭʵʵʨ ʪʦʦʮʦʦʣʞ ʙʘʡʥʘ. ɸʰʠʛʣʘʣʪʳʥ ʜʘʨʘʘ ʟʘʤ 
ʙʦʣʦʥ ʪʦʩʛʦʥʳʛ ʦʨʦʥ ʥʫʪʛʠʡʥ ʭʵʨʵʛʮʵʵʥʜ ʘʰʠʛʣʘʭ 
ʰʠʡʜʚʵʨ ʛʘʨʚʘʣ ʟʘʩʘʞ ʩʘʡʞʨʫʫʣʘʥ װʣʜʵʵʭ ʙʦʣʦʤʞ 

1358224

722830

1358224

́ ͍ ͻΉͫΉ͎̆ ͪΉͤ ͎͚ͭͦͦͤ͡ 
ͻΉͫΉ͎

͎̇͊͊͊ͤ ͎͚ͭͦͦͤ͡ 
ͻΉͫΉ͎

̆ ͒Ήͪ ͭͤ

6.442

7.23

6.442

́ ͍ ͻΉͫΉ͎̆ ͪΉͤ ͎͚ͭͦͦͤ͡ 
ͻΉͫΉ͎

͎̇͊͊͊ͤ ͎͚ͭͦͦͤ͡ 
ͻΉͫΉ͎

˨ͯͤ͒͊͗ ͎͎͊ͯͯ͊͡ ͎κͭͤ

4594.81 5226.06

8749.67

́ ͍ ͻΉͫΉ͎̆ ͪΉͤ ͎͚ͭͦͦͤ͡ 
ͻΉͫΉ͎

͎̇͊͊͊ͤ ͎͚ͭͦͦͤ͡ 
ͻΉͫΉ͎

ˢͭͤ͡· ͤ ͼ ͎͟
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ʙʠʡ.  ʍʘʷʛʜʣʳʥ ʦʚʦʦʣʛʦ ʙʦʣʦʥ ʭᴇʨʩʥʠʡ ʦʚʦʦʣʛʳʛ 
ʩʪʘʥʜʘʨʪʳʥ ʜʘʛʫʫ ʟʘʩʘʞ, ʭʵʣʙʵʨʰװװʣʵʥ ʪʵʛʰʠʣʞ 
ʭᴇʨʩʞװװʣʵʭ ʙʘ ʵʜʛʵʵʨ ʪʘʣʙʘʡʜ ʫʨʛʘʤʘʣ ʫʨʛʘʭ 
ʥᴇʭʮʣʠʡʛ ʙװʨʜװװʣʵʭ ʶʤ. ʍʘʨʠʥ ʥʫʪʛʠʡʥ ʦʥʮʣʦʛʠʡʛ 
ʭʘʨʛʘʣʟʘʥ װʟʵʞ ʤʦʜ ʙʫʪ ʪʘʨʠʭ ʙʘ ʵʥʵ ʥʴ ʥʠʡʪ 
ʵʚʜʨʵʣʜ ᴇʨʪʩᴇʥ ʪʘʣʙʘʡʥ 30%-ʠʘʩ ʜʦʦʰʛװʡ 
ʭʵʤʞʵʵʥʠʡ ʪʘʣʙʘʡʛ ʭʘʤʨʘʭ ʙʦʣʥʦ. ɻʵʭʜʵʵ ʪʘʨʠʩʘʥ 
ʤʦʜ ʙʫʪʥʳ ʫʨʛʘʣʪʳʛ ʩʘʡʥ ʙʘʡʣʛʘʭ װװʜʥʵʵʩ ʵʚʜʵʨʩʵʥ 
ʪʘʣʙʘʡʥ ʭʵʤʞʵʵʪʵʡ ʜװʡʮװװʣʵʥ װʟʵʞ, ʵʚʜʨʵʣʜ 
ᴇʨʪᴇᴇʛװʡ, ʩʘʣʭʠʡʛ ʭʘʘʭʫʡʮʘʘʨ  ᴇᴇʨ ʪʘʣʙʘʡʜ 
ʪʘʨʠʭʘʘʨ ʪᴇʣᴇʚʣᴇʞ ʙʘʡʥʘ. 

 

ɼתɻʅʕʃʊ: 

ʋʫʨʭʘʡʛ ʭʘʘʭ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ ʘʞʣʳʥ ʫʨʴʜʯʠʣʩʘʥ 
ʪᴇʣᴇʚʣᴇʣʪʠʡʥ ʛʦʣ ʟʦʨʠʣʪ ʥʴ ʵʚʜʵʨʩʵʥ ʪʘʣʙʘʡʛ 
ʟʘʩʚʘʨʣʘʥ ʩʘʡʞʨʫʫʣʘʭʘʜ ʦʨʰʠʥʦ. װתʥʠʡ ʪʫʣʜ ʟᴇʚ 
ʪʦʜʦʨʭʦʡ ʤʝʥʝʞʤʝʥʪʠʡʥ ʘʨʛʘ ʙʘʨʠʣ, ʟᴇʚ ʟʦʭʠʩʪʦʡ 
ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʪʝʭʥʦʣʦʛʠʡʛ  ʩʦʥʛʦʞ ʫʫʨʭʘʡʥ 
ʪʘʣʙʘʡʛ ʥᴇʭᴇʥ ʩʵʨʛʵʵʥʵ.   

ʕʥʵʭװװ ʫʫʨʭʘʡʛ ʭʘʘʭ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ ʫʨʴʜʯʠʣʩʘʥ 
ʪᴇʣᴇʚʣᴇʣʪ ʥʴ ʫʫʨʭʘʡʥ ʘʰʠʛʣʘʣʪʳʥ ʷʚʮʘʜ ʭʷʥʘʥ 

ʟʘʩʚʘʨʣʘʞ, ʩʘʡʞʨʫʫʣʞ ʙʘʡʭ װʥʜʩʵʥ ʙʠʯʠʛ ʙʘʨʠʤʪ 
ʙʦʣʦʭ ʶʤ.  

ʋʫʨʭʘʡʜ ʫʯʠʨʩʘʥ ʵʚʜʨʵʣ ʛʵʤʪʵʣʪʵʡ ʪʘʣʙʘʡʛ ʦʣʦʥ 
ʫʣʩʳʥ ʩʪʘʥʜʘʨʪʳʥ ʜʘʛʫʫ ʩʵʨʛʵʵʥ ʟʘʩʚʘʨʣʩʥʘʘʨ 
ʜʘʨʘʘ ʜʘʨʘʘʛʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʭʘʜ ʩʘʘʜ 
ʙʵʨʭʰʵʵʣ װʣ ʪʦʭʠʦʭ װʥʜʵʩ ʩʫʫʨʴ ʙʦʣʥʦ. 

 

 ɸʰʠʛʣʘʩʘʥ ʤʘʪʝʨʠʘʣ: 

V ɸʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʛʘʟʘʨ. 

(http://www.mram.gov.mn/) 

V ʆʣʦʥ ʦʚʦʦʪ ʍʍʂ-ʠʡ ʫʫʨʭʘʡʣʘʣʪʳʥ ʪᴇʩᴇʣ 

V Legalinfo.mn 

V Mrdata.usgs.gov 

 

 

 

 

http://www.mram.gov.mn/
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 ñʕʈɼʕʅʕʉ ʊɸɺɸʅʊʆʃɻʆʁò ʍʂ-ʀʁ ʉɸʅʍתתɻʀʁʅ ʕʈʉɼʕʃʀʁʅ 

ʐʀʅɾʀʃɻʕʕ 

 

ʕʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʫʜʠʨʜʘʛʯ: ʄʘʛʠʩʪʨ ʉ. ʅʘʥʜʠʥʮʵʮʵʛ 

ʉʫʜʘʣʛʘʘ ʛװʡʮʵʪʛʵʩʵʥ: ʄᴇʥʭʜʘʣʘʡ ʅʦʤʠʥ-ʕʨʜʵʥʵ 

ʐʠʥʞʣʵʭ ʋʭʘʘʥ ʊʝʭʥʦʣʦʛʠʡʥ ʀʭ ʉʫʨʛʫʫʣʴ, ɻʝʦʣʦʛʠ ʋʫʣ ʋʫʨʭʘʡʥ ʉʫʨʛʫʫʣʴ, ʋʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʩʘʣʙʘʨ 

ʀ-ʤʘʡʣ ʭʘʷʛ: nandintsetsegs@must.edu.mn;  

 

ʍʫʨʘʘʥʛʫʡ - ʄʘʥʘʡ ʫʣʩʳʥ ʛʦʣ ʭϺʜϺʣʛϺʛʯ ʭϮʯ ʛʵʛʜʵʭ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ ʪʵʨ ʜʫʥʜʘʘ ʪϺʩʚʠʡʥ ʦʨʣʦʛʦ, ʵʢʩʧʦʨʪʳʥ 

ʦʨʣʦʛʳʥ ʭʘʤʛʠʡʥ ʠʭ ʭʫʚʠʡʛ ʙϮʨʜϮϮʣʵʭ ʙʦʣʩʦʥ ʥϮϮʨʩ ʦʣʙʦʨʣʦʣʪʳʥ ʩʘʣʙʘʨʳʥ ʩʘʥʭϮϮʛʠʡʥ ʵʨʩʜʵʣʠʡʛ Ϯʥʵʣʵʭ ʙʦʜʠʪ 

ʭʵʨʵʛʮʵʵ ʙʘʡʛʘʘ ʪʫʣ ñʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ-ʠʡ 2017-2021 ʦʥʳ ʩϮϮʣʠʡʥ 5 ʞʠʣʠʡʥ ʩʘʥʭϮϮʛʠʡʥ ʪʘʡʣʘʥʛʘʘʨ 

ʪϺʣʙϺʨʠʡʥ ʯʘʜʚʘʨʳʥ ʵʨʩʜʵʣʠʡʥ ʰʠʥʞʠʣʛʵʵ, ʩʘʥʭϮϮʛʠʡʥ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʣʳʥ Ϯʥʵʣʛʵʵ, ʜʘʤʧʫʫʨʣʳʥ 

ʰʠʥʞʠʣʛʵʵʛ ʪʦʜʦʨʭʦʡʣʩʥʦʦʨ ʵʨʩʜʵʣʠʡʛ ʭʵʨʭʵʥ ʭϮʣʵʵʞ ʘʚʜʘʛʠʡʛ ʦʣʞ ʪʦʛʪʦʦʩʦʥ. 

ʉʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʟʦʨʠʣʛʦ 

- ñʕʨʜʵʥʵʩ ʪʘʚʘʥʪʦʣʛʦʡʥò ʍʂ-ʠʡ ᴇʥᴇᴇʛʠʡʥ ʥᴇʭʮᴇʣ ʙʘʡʜʣʳʛ ʪʦʜʦʨʭʦʡʣʦʭ 

- ʊʫʩ ʢʦʤʧʘʥʠʡʥ ʩʘʣʙʘʨʪ ʩʘʥʭװװʛʠʡʥ ʵʨʩʜʵʣʠʡʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ 

- ʉʘʥʭװװʛʠʡʥ ʵʨʩʜʵʣʠʡʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʩʥʵʵʨ ʵʨʩʜʵʣʠʡʛ ʙʫʫʨʫʫʣʘʭ ʙʦʣʦʤʞʫʫʜ, ʟʘʭ ʟʵʵʣʵʵʩ ʭʘʤʘʘʨʘʭ 
ʭʘʤʘʘʨʣʳʛ ʪʦʜʦʨʭʦʡʣʦʭ 

ʊϮʣʭϮϮʨ Ϯʛ: ʪϺʣʙϺʨʠʡʥ ʯʘʜʚʘʨ, ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʘʣ, ʜʘʤʧʫʫʨʘʣ 

ʉʫʜʘʣʛʘʘʥʳ ʦʙʴʝʢʪ: ñʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ

ʉʋɼɸʃɻɸɸʅʓ ʍʕʉʕɻ 

ñʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ-ʠʡ ᴇʥᴇᴇʛʠʡʥ 
ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘ 

ñʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʪᴇʩᴇʣ 2010.08.27-ʥʜ 
ʭʵʨʵʛʞʠʭ ʵʭʣʵʣ ʪʘʚʠʛʜʘʞ, ʫʫʨʭʘʡʥ ʫʫʣʳʥ ʘʞʠʣ 
ʘʣʙʘʥ ʸʩʦʦʨ ʵʭʣʵʚ. ʕʥʵ ʜʘʛʫʫ ʊʘʚʘʥʪʦʣʛʦʡʥ 
ʥװװʨʩʥʠʡ ʦʨʜ ʛʘʟʘʨʪ ʘʰʠʛʣʘʣʪʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘ 
ʷʚʫʫʣʘʭ װװʨʵʛ ʙװʭʠʡ "ʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò 
ʭʫʚʴʮʘʘʪ ʢʦʤʧʘʥʠʡʛ ʋʀʍ, ɿʘʩʛʠʡʥ ʛʘʟʨʳʥ 
ʰʠʡʜʚʵʨʠʡʥ ʜʘʛʫʫ 2010 ʦʥʳ 12 ʜʫʛʘʘʨ ʩʘʨʳʥ 23-ʥʜ 
ʙʘʡʛʫʫʣʞ, װʡʣ ʘʞʠʣʣʘʛʘʘʛʘʘ ʵʭʵʣʩʵʥ. 2010 ʦʥʜ 
 ʩʛʵʥ ʙʘʡʛʫʫʣʘʛʜʩʘʥ ʪʫʩ ʢʦʤʧʘʥʠʡʥ 81.5 ʭʫʚʠʡʛװװ
ʪᴇʨʠʡʥ ᴇʤʯʠʪ ñʕʨʜʵʥʵʩ ʄʦʥʛʦʣò ʍʍʂ, 18.4 ʭʫʚʠʡʛ 
ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʠʡʪ ʭװʥ ʘʤʳʥ 70 ʦʨʯʠʤ ʭʫʚʴ ʙʫʶʫ 
ʥʠʡʪ 2.5 ʩʘʷ ʦʨʯʠʤ ʠʨʛʵʥ, װʣʜʩʵʥ ʭʫʚʠʡʛ ʘʞ ʘʭʫʡ 
ʥʵʛʞװװʜ ʭʫʚʘʘʥ ʵʟʵʤʰʜʵʛ. ʊʘʚʘʥʪʦʣʛʦʡʥ ʥװװʨʩʥʠʡ 
ʦʨʜʳʥ ʥʠʡʪ ʙʘʪʣʘʛʜʩʘʥ ʥᴇᴇʮ JORC װʥʵʣʛʵʵʛʵʵʨ 7.3 
ʪʵʨʙʫʤ ʪʦʥʥ ʙᴇʛᴇᴇʜ װװʥʠʡ 53 ʭʫʚʴ ʥʴ ʩʘʡʥ ʯʘʥʘʨʳʥ 
ʢʦʢʩʞʠʭ ʥװװʨʩ, 47 ʭʫʚʴ ʥʴ ʵʨʯʠʤ ʭװʯʥʠʡ ʥװװʨʩ 
ʙʘʡʥʘ. ʆʜʦʦʛʦʦʨ ʥʠʡʪ ʭᴇʨᴇʥʛʠʡʥ ʭʵʤʞʵʵ ʥʴ 14.1 ʠʭ 
ʥʘʷʜ ʪᴇʛʨᴇʛ ʙʦʣʞʵʵ. 

ʅװװʨʩ ʦʣʙʦʨʣʦʣʪ, ʛʝʦʣʦʛʠ ʭʘʡʛʫʫʣ 

 ñʕʨʜʵʥʵ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ װװʩʛʵʥ 
ʙʘʡʛʫʫʣʘʛʜʩʘʥ ʮʘʛʘʘʩ ʭʦʡʰ 2021 ʦʥʳ ʵʮʩʠʡʥ 
ʙʘʡʜʣʘʘʨ 385.8 ʩʘʷ ʤ3 ʭᴇʨʩ ʭʫʫʣʞ, 83.5 ʩʘʷ ʪʦʥʥ 
ʥװװʨʩ ʦʣʙʦʨʣʦʞ, 446.3 ʩʘʷ ʤ3 ʫʫʣʳʥ ʘʞʠʣ 
ʛװʡʮʵʪʛʵʞʵʵ. ʉװװʣʠʡʥ 5 ʞʠʣʠʡʥ ʭʫʛʘʮʘʘʥʜ ʥʠʡʪ 
ʭᴇʨʩ ʭʫʫʣʘʣʪʳʥ 75.7 ʭʫʚʴ ʙʫʶʫ 292.1 ʩʘʷ ʤ3 ʭᴇʨʩ 
ʭʫʫʣʞ, ʥʠʡʪ ʥװװʨʩ ʦʣʙʦʨʣʦʣʪʳʥ 70.4 ʭʫʚʴ ʙʫʶʫ 
58.7 ʩʘʷ ʪʦʥʥ ʥװװʨʩ ʦʣʙʦʨʣʦʞʵʵ. ñɸʰʠʛʪ ʄʘʣʪʤʘʣ 
ɻʘʟʨʳʥ ʊʦʩʥʳ ɻʘʟʘʨò-ʩ ʩʘʨ ʙװʨ ʵʨʭʣʵʥ ʛʘʨʛʘʜʘʛ 
ʕʨʜʵʩ ʙʘʷʣʛʠʡʥ ʩʪʘʪʠʩʪʠʢ ʤʵʜʵʵʥʜ ʜʫʨʜʩʘʥʘʘʨ 
ñʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ ʄʦʥʛʦʣ ʋʣʩʳʥ ʥʠʡʪ 
ʥװװʨʩ ʦʣʙʦʨʣʦʣʪʳʥ 32 ʭʫʚʠʡʛ ʜʘʥʛʘʘʨ ʭʠʡʞ 
ʛװʡʮʵʪʛʵʩʵʥ ʙʘʡʥʘ. 

ʍװʩʥʵʛʪ 1: ʅʠʡʪ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ ʫʫʣʳʥ ʘʞʣʳʥ 
ʭʵʤʞʵʵ /ʋʫʨʭʘʡ ʪʫʩ ʙװʨʵʵʨ/ 

ʄʘʪʝʨʠʘʣ 

ʎʘʥʭʠʡʥ 

ʙʘʨʫʫʥ 

ʫʫʨʭʘʡ 

ʎʘʥʭʠʡʥ 

ʟװװʥ 

ʫʫʨʭʘʡ 

ʅʠʡʪ 

ʍᴇʨʩ ʤʷʥ.ʤ3 152,576 233,225 385,801 

ʅװװʨʩ ʤʷʥ.ʪʥ 32,364 51,116 83,480 

ʋʫʣʳʥ ʮʫʣ 

ʤʷʥ.ʤ3 
175,673 270,623 446,296 

ʂʭʭ ʤ3/ʪʥ 4.71 4.56 4.62 

ɿʫʨʘʛ 1: ʅװװʨʩ ʦʣʙʦʨʣʦʣʪ, ʘʯʠʣʪʳʥ ʛװʡʮʵʪʛʵʣ  

ʅװװʨʩ ʙʦʨʣʫʫʣʘʣʪ 

 ñʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ ʥʴ ʩװװʣʠʡʥ 5 
ʞʠʣʠʡʥ ʭʫʛʘʮʘʘʥʜ /2017-2021/ 55.3 ʩʘʷ ʪʦʥʥ 
ʥװװʨʩʠʡʛ ʙʦʨʣʫʫʣʞ, 8.64 ʠʭ ʥʘʷʜ ʪᴇʛʨᴇʛʠʡʥ 
ʙʦʨʣʫʫʣʘʣʪʳʥ ʦʨʣʦʛʦʪʦʡ ʘʞʠʣʣʘʩʘʥ ʙʘ ʫʣʩʘʜ 2.24 
ʠʭ ʥʘʷʜ ʪᴇʛʨᴇʛʠʡʥ ʪʘʪʚʘʨ, ʭʫʨʘʘʤʞʠʡʛ ʪᴇʣʩᴇʥ 
ʙʘʡʥʘ.  

mailto:nandintsetsegs@must.edu.mn
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ɿʫʨʘʛ 2: ɹʦʨʣʫʫʣʘʣʪʳʥ ʦʨʣʦʛʦ /ʪʵʨʙʫʤʪᴇʛʨᴇʛ/ 

ɿʫʨʘʛ 3: ɹʦʨʣʫʫʣʘʣʪʳʥ ʭʵʤʞʵʵ /ʩʘʪ̫ᴇʛʨᴇʛ/ 

ñʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ-ʠʡ ʫʫʣʳʥ ʘʞʣʳʥ 
ʩʫʜʘʣʛʘʘ 

ʊᴇʩʣʠʡʥ ʭʵʤʞʵʵʥʜ ʘʞʠʣʣʘʞ ʙʫʡ װʥʜʩʵʥ ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞװװʜ 

 2 ʫʫʨʭʘʡʥ ʭʵʤʞʵʵʥʜ ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʣʘʘʨ 
ʪʦʛʪʤʦʣ 400-440 ʰʠʨʭʵʛ װʥʜʩʵʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ 
ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʵʜʛʵʵʨ ʫʭʘʞ, ʘʯʠʭ 
ʪʝʭʥʠʢװװʜʠʡʥ ʞʠʣʠʡʥ ʥʠʡʪ ʙװʪʵʵʣ ʥʴ 120 ʩʘʷ ̍σ 
ʶʤ.  

ʍװʩʥʵʛʪ 2. תʥʜʩʵʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞװװʜ 

ˉ ʊᴇʨᴇʣ ɹʘʨʫʫʥ ɿװװʥ 

1 ʕʢʩʢʘʚʘʪʦʨ 24 18 

2 ɸʚʪʦʩʘʤʦʩʚʘʣ 250 130 

3 ɹʫʣʴʜʦʟʝʨ 8 6 

4 ɸʚʪʦʛʨʝʡʜʝʨ 4 4 

 ʅʠʡʪ 286 158 

ñʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ-ʠʡ ʩʘʥʭװװ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʜ ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘ 

ʍװʩʥʵʛʪ 3: ʉʘʥʭװװʛʠʡʥ װʟװװʣʵʣʪʠʡʥ ʥʠʡʪ ʭᴇʨᴇʥʛᴇʜ ʵʟʣʵʭ ʭʫʚʴ /ʩʘʷʪᴇʛʨᴇʛ/ 

 2017 2018 2019 2020 2021 

ʕʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛᴇ 314,634.73 783,907.92 1,040,287.84 1,197,544.29 1,948,714.28 

ʄᴇʥʛᴇ, ʪװװʥʪʵʡ ʘʜʠʣʪʛʘʭ ʭᴇʨᴇʥʛᴇ 88,401.23 605,258.48 656,360.02 134,579.82 49,182.16 

ɼʘʥʩʥʳ ʘʚʣʘʛʘ 24,184.39 49,626.54 222,962.49 22,750.53 2,641.28 

ɹʘʨʘʘ ʤʘʪʝʨʠʘʣ 178,218.10 104,110.86 105,541.23 129,688.07 263,756.06 

ʕʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛʠʡʥ ʜװʥ 314,634.73 783,907.92 1,040,287.84 1,197,544.29 1,948,714.28 

 ʥʜʩʵʥ ʭᴇʨᴇʥʛᴇ 20,238.31 31,646.32 37,416.54 46,918.97 110,961.15ת

ʋʨʪ ʭʫʛʘʮʘʘʪ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ 583.35 462.01 312,187.51 309,341.31 308,599.12 

ʕʨʛʵʣʪʠʡʥ ʙʫʩ ʭᴇʨᴇʥʛʠʡʥ ʜװʥ 11,531,903.50 11,540,733.84 12,344,857.64 12,937,574.70 13,369,016.63 

ʅʠʡʪ ʭᴇʨᴇʥʛᴇ 11,846,538.23 12,324,641.76 13,385,145.48 14,135,120.00 15,317,730.91 

ɻʨʘʬʠʢ 1: ʅʠʡʪ ʭᴇʨᴇʥʛʠʡʥ װʟװװʣʵʣʪ /ʩʘʷʪᴇʛʨᴇʛ/
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ʜװʥ

 ʥʜʩʵʥת

ʭᴇʨᴇʥʛᴇ

ʋʨʪ 

ʭʫʛʘʮʘʘʪ 

ʭᴇʨᴇʥʛᴇ 

ʦʨʫʫʣʘʣʪ

ʕʨʛʵʣʪʠʡʥ 

ʙʫʩ 

ʭᴇʨᴇʥʛʠʡʥ 

ʜװʥ

ʅʠʡʪ 

ʭᴇʨᴇʥʛᴇ

2017 314,634.73 88,401.23 24,184.39 178,218.10 314,634.73 20,238.31 583.35 11,531,903. 11,846,538.

2018 783,907.92 605,258.48 49,626.54 104,110.86 783,907.92 31,646.32 462.01 11,540,733. 12,324,641.

2019 1,040,287.8 656,360.02 222,962.49 105,541.23 1,040,287.8 37,416.54 312,187.51 12,344,857. 13,385,145.

2020 1,197,544.2 134,579.82 22,750.53 129,688.07 1,197,544.2 46,918.97 309,341.31 12,937,574. 14,135,120.

2021 1,948,714.2 49,182.16 2,641.28 263,756.06 1,948,714.2 110,961.15 308,599.12 13,369,016. 15,317,730.
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ʅʠʡʪ ʭᴇʨᴇʥʛʠʡʥ װʟװװʣʵʣʪʵʵʩ ʭʘʨʘʭʘʜ 2017-2021 
ʦʥʫʫʜʳʥ ʵʨʛʵʣʪʠʡʥ ʙʫʩ ʭᴇʨᴇʥʛᴇ ʭʘʤʛʠʡʥ ʠʭ 
 ʣʵʣʪʪʵʡ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʋʨʪ ʭʫʛʘʮʘʘʪ ʭᴇʨᴇʥʛᴇװװʟװ
ʦʨʫʫʣʘʣʪ 2017, 2018 ʦʥʫʫʜʘʜ ʙʘʛʘ װʨ ʜװʥʪʵʡ ʙʘʡʛʘʘ 
ʥʴ  ʵʥʵ ʦʥʫʫʜʘʜ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ʭʠʡʩʵʥ. 

 

ɻʨʘʬʠʢ 2: ʋʨʪ ʙʦʣʦʥ ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨʠʡʥ ʵʟʣʵʭ ʭʫʚʴ 

/2017-2021 ʦʥʫʫʜ  

 ɼʵʵʨʭ װʟװװʣʵʣʪʵʵʩ ʭʘʨʘʭʘʜ 2017 ʦʥʪʦʡ 
ʭʘʨʴʮʫʫʣʘʭʘʜ ʫʨʪ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨ 2018, 2019 
ʦʥʫʫʜʘʜ ʭʘʨʴʮʘʥʛװʡ ʙʫʫʨʩʘʥ ʥʴ ʪʫʩ ʦʥʫʫʜʘʜ ʛʘʨʩʘʥ 
ʘʰʛʘʘʩ ʫʨʪ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨʠʡʛ ʪᴇʣʩᴇʥ ʙʘʡʥʘ. 
2020, 2021 ʵʜʛʵʵʨ ʦʥʫʫʜʘʜ ᴇʩʩᴇʥ װʟװװʣʵʣʪ ʭʘʨʘʛʜʘʞ 
ʙʘʡʥʘ.  

ɹʦʛʠʥʦ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨ 2017-2021 ʦʥʫʫʜʘʜ 
ʪʦʛʪʤʦʣ ᴇʩᴇʣʪʪʵʡ ʙʘʡʥʘ. 

ʍʫʨʠʤʪʣʘʛʜʩʘʥ ʘʰʠʛ ʥʴ 2019 ʦʥʜ ʦʛʮʦʤ ᴇʩʯ 2020, 
2021 ʦʥʫʫʜʘʜ ʙʘʛʘ ʟʵʨʩʵʥ ʙʫʫʨʩʘʥ װʟװװʣʵʣʪʪʵʡ 
ʙʘʡʥʘ.  

 

ɻʨʘʬʠʢ 3: ʕʜʠʡʥ ɿʘʩʛʠʡʥ ʭʘʨʠʣʮʘʥ ʭʘʤʘʘʨʘʣ 

ɼʵʵʨʭ ʛʨʘʬʠʢʘʘʩ ʭʘʨʘʭʘʜ ʙʦʨʣʫʫʣʘʣʪʳʥ ʦʨʣʦʛʦ 
2017 ʦʥʦʦʩ ʪʦʛʪʤʦʣ ᴇʩʯ ʙʘʡʥʘ. 2018-2019 ʦʥʜʫʫʜʘʜ 
ʙʘʛʘ ʟʵʨʵʛ ʙʫʫʨʩʘʥ װʟװװʣʵʣʪʵʡ ʙʘʡʥʘ. ʊʘʪʚʘʨʳʥ 
ʜʘʨʘʘʭ ʘʰʠʛ ʥʴ 2019 ʦʥʜ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʙʫʶʫ 
1,035,574.80 ʩʘʷ.ʪᴇʛʨᴇʛ ʙʘʡʛʘʘ ʥʴ ʥװװʨʩʵʵ  ᴇʥʜᴇʨ 
 .ʣʩʵʥʪʵʡ ʭʦʣʙʦʦʪʦʡװװʥʵʵʨ ʠʭ ʭʵʤʞʵʵʛʵʵʨ ʥʠʡʣװ
2020 ʦʥʜ ᴇʤʥᴇʭ ʦʥʫʫʜʳʛ ʙʦʜʚʦʣ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ 
 ʣʵʣʪʵʡ ʙʘʡʛʘʘ ʥʴ ʂʦʚʠʜ-19 ʮʘʨ ʪʘʭʘʣʪʘʡװװʟװ
ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʥʘ ʛʵʞ װʟʵʞ ʙʘʡʥʘ. 2017-2019 
ʦʥʫʫʜʘ ʪʘʪʚʘʨ ʪᴇʣʩʥʠʡ ʜʘʨʘʘʭ ʘʰʠʛ ʘʰʠʛʪʘʡ 
ʘʞʠʣʣʘʩʘʥ ʙʘʡʥʘ. 

ʉʋɼɸʃɻɸɸʅʓ ɸɾʃʓʅ תʈ ɼתʅ 

ñʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ-ʠʡ ʩʘʥʭװװʛʠʡʥ 

ʵʨʩʜʵʣʠʡʥ ʰʠʥʞʠʣʛʵʵ 

1. ʊᴇʣʙᴇʨʠʡʥ ʯʘʜʚʘʨʳʥ ʰʠʥʞʠʣʛʵʵ 

ñʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ-ʠʡ 2017-2021 ʦʥʳ 
ʘʢʪʠʚ, ʧʘʩʩʠʚʫʫʜʳʛ ʭᴇʨʚᴇʭ ʯʘʜʚʘʨʘʘʨ ʥʴ ʘʥʛʠʣʞ 
 :ʟʵʭʵʜװ

ʍᴇʨʚᴇʭ ʯʘʜʚʘʨʘʘʨ ʥʴ ʘʥʛʠʣʩʘʥ ʘʢʪʠʚ, ʧʘʩʩʠʚʳʥ 
ʭʫʚʘʘʨʠʣʘʣʪ

ʍװʩʥʵʛʪ 4: ʍᴇʨʚᴇʭ ʯʘʜʚʘʨʘʘʨ ʘʥʛʠʣʩʘʥ ʘʢʪʠʚ, ʩʘʣʙʘʨʘʘʨ, /ʩʘʷ ʪᴇʛʨᴇʛ/ 

ɸʢʪʠʚʳʥ ʘʥʛʠʣʘʣ 2017 2018 2019 2020 2021 

ɸ1 ʍʘʤʛʠʡʥ ʙʘʛʘ ʵʨʩʜʵʣ 88,401.23 605,258.48 656,360.02 134,579.82 49,182.16 

ɸ2 ɹʘʛʘ ʵʨʩʜʵʣ 41,407.56 65,420.78 265,659.93 34,210.38 22,416.08 

ɸ3 ɼʫʥʜʘʞ ʵʨʩʜʵʣ 195,735.50 113,291.29 141,569.97 1,070,534.11 1,993,450.31 

ɸ4 ʀʭ ʵʨʩʜʵʣ 11,531,903.5 11,540,733.8 12,344,857.64 12,937,574.7 13,369,016.6 

ʍװʩʥʵʛʪ 5: ʊᴇʣʙᴇʨʠʡʥ ʭʫʛʘʮʘʘʛʘʘʨ ʘʥʛʠʣʩʘʥ ʧʘʩʩʠʚ, ʩʘʣʙʘʨʘʘʨ, /ʩʘʷʪᴇʛʨᴇʛ/ 

ʇʘʩʩʠʚʳʥ ʘʥʛʠʣʘʣ 2017 2018 2019 2020 2021 

ʇ1 ʍʘʤʛʠʡʥ ʙʘʛʘ 95,895.76 0.00 0.00 330,150.63 141,010.41 

ʇ2 ɹʘʛʘ ʭʫʛʘʮʘʘʪʘʡ 245,091.95 285,218.37 311,850.97 784,998.02 1.234.917.02 

ʇ3 ʋʨʪ ʭʫʛʘʮʘʘʪʘʡ 153,164.98 35,596.47 43,375.88 925,705.03 1,644,971.95 

ʇ4 ʍʘʤʛʠʡʥ ʫʨʪ ʭʫʛʘʮʘʘʪʘʡ 11,232,820.6 12,003,826.9 13,029,918.6 12,094,266.3 12,256,831.5 
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ᴆʨ ʊᴇʣʙᴇʨ

ɹʦʛʠʥʦ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨʋʨʪ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨ

ʍʫʨʠʤʪʣʘʛʩʘʥ ʘʰʠʛ

2017 2018 2019 2020 2021

ɹʦʨʣʫʫʣʘʣʪʳʥ 

ʦʨʣʦʛʦ
1,182,364.1,986,874.2,660,970.1,547,691.1,126,833.

 ʡʣʜʚʵʨʣʵʣʠʡʥת

ʟʘʨʜʘʣ
381,175.68680,578.29695,657.58672,708.91437,355.12

ʊʘʪʚʘʨ ʪᴇʣʩʥʠʡ 

ʜʘʨʘʘʭ ʘʰʠʛ
461,069.41807,562.201,035,574.149,018.58110,761.04
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ɻʨʘʬʠʢ 4: ʍᴇʨʚᴇʭ ʯʘʜʚʘʨʘʘʨ ʘʥʛʠʣʩʘʥ ʘʢʪʠʚʳʥ ʘʥʛʠʣʘʣ /ʩʘʷʪᴇʛʨᴇʛ/

ʍʘʤʛʠʡʥ ʙʘʛʘ ʵʨʩʜʵʣʪʵʡ ʘʢʪʠʚ ʙʦʣ ʤᴇʥʛᴇʥ 

ʭᴇʨᴇʥʛʠʡʥ ʭʵʤʞʵʵ 2018,2019 ʦʥʫʫʜʘʜ ᴇʩʯ 2021 ʦʥʜ 

49,182.16 ʙʦʣʞ ʙʫʫʨʩʘʥ ʭʘʨʠʥ ʙʘʛʘ ʵʨʩʜʵʣʪʵʡ 

ʘʢʪʠʚ ʙʦʣ ʘʚʣʘʛʘ 2019 ʦʥʜ 265,659.93 ʙʦʣʞ ᴇʩʩᴇʥ ʯ 

2021 ʦʥʜ 22,416.08 ʙʦʣʦʥ ʙʫʫʨʩʘʥ ʜʫʥʜʘʞ ʵʨʩʜʵʣ 

ʙʫʶʫ ʟʘʨʜʘʣ, ʤʘʪʝʨʠʘʣʳʥ ʥᴇᴇʮ ʥɹ  2017, 2018 ʦʥʜ 

ʙʘʛʘ װʟװװʣʵʣʪʪʵʡ 2019-2021 ʦʥʫʫʘʜ ʪʦʛʪʤʦʣ ᴇʩʩᴇʥ 

ʙʘʡʥʘ. ʀʭ ʵʨʩʜʵʣʪʵʡ ʘʢʪʠʚ ʙʦʣ ʵʨʛʵʣʪʠʡʥ ʙʫʩ 

ʭᴇʨᴇʥʛᴇ 2017-2021 ʦʥʫʫʜʘʜ ʪʦʛʪʤʦʣ ᴇʩʩᴇʥ ʜװʨ 

ʟʫʨʘʛ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ.

ɻʨʘʬʠʢ 5: ʊᴇʣʙᴇʨʠʡʥ ʭʫʛʘʮʘʘʛʘʘʨ ʘʥʛʠʣʩʘʥ ʧʘʩʩʠʚʳʥ ʘʥʛʠʣʘʣ /ʩʘʷʪᴇʛʨᴇʛ/

ʅʠʡʪ ʧʘʩʩʠʚʫʫʜʳʥ ʭʘʤʛʠʡʥ ʙʘʛʘ ʧʘʩʩʠʚ 2018, 2019 
ʦʥʫʫʜʘʜ 0 ʛʵʩʵʥ ʜװʥʪʵʡ ʛʘʨʩʘʥ ʙʘʥʢʥʳ ᴇʨ ʪᴇʣʙᴇʨ 
ʙʫʶʫ ᴇʨ ʪᴇʣʙᴇʨʠʡʥ ʭʫʚʴʜ ʙʘʛʘ ʙʘʡʥʘ. ɹʘʛʘ 
ʭʫʛʘʮʘʘʪʘʡ ʧʘʩʩʠʚ 2017-2021 ʦʥʫʫʜʘʜ ʪʦʛʪʤʦʣ 
ᴇʩᴇʣʪʪʵʡ ʙʘʡʥʘ. ʋʨʪ ʭʫʛʘʮʘʘʪ ʧʘʩʩʠʚʳʥ ʫʪʛʫʫʜ ʥʴ 
2020 ʦʥʦʦʩ ʭʦʡʰ ʦʛʮʦʤ ᴇʩᴇʣʪʪʵʡ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. 
ʍʘʤʛʠʡʥ ʫʨʪ ʭʫʛʘʮʘʘʪʘʡ ʧʘʩʩʠʚʳʥ ʭʫʚʴʜ 2020 ʦʥʜ 
12,094,266.31 ʙʦʣʞ ʙʫʫʨʩʘʥ ʙʫʩʘʜ ʦʥʫʫʜʘʜ ʪʦʛʪʤʦʣ 
ᴇʩᴇʣʪʪʵʡ ʙʘʡʥʘ. 

ʊʫʩ ʫʫʨʭʘʡʜ ʭᴇʨʚᴇʭ ʯʘʜʚʘʨʘʘʨ ʘʥʛʠʣʩʘʥ ʘʢʪʠʚʳʥ 
ʘʥʛʠʣʘʣʘʘʩ ʭʘʨʘʚʘʣ ʜʠʡʣʵʥʭ ʭʫʚʠʡʛ ʠʭ ʵʨʩʜʵʣʪʵʡ 
ʘʢʪʠʚ ʙʫʶʫ ʵʨʛʵʣʪʠʡʥ ʙʫʩ ʭᴇʨᴇʥʛᴇ ʵʟʣʵʞ ʙʘʡʥʘ. 
ʍʘʨʠʥ ʪᴇʣʙᴇʨʠʡʥ ʯʘʜʚʘʨʘʘʨ ʘʥʛʠʣʩʘʥ ʧʘʩʩʠʚʘʘʩ 

ʭʘʨʚʘʣ ʫʨʪ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨ ʭʘʤʛʠʡʥ ʠʭ ʭʫʚʴ 
ʵʟʣʵʞ ʙʘʡʥʘ. 

ʍװʩʥʵʛʪ 6: ʊᴇʣʙᴇʨ ʛװʡʮʵʪʛʵʭ ʯʘʜʚʘʨʳʥ ʥᴇʭʮᴇʣ 
/ɼʫʥʜʞʘʘʨ/ 

ɼʫʥʜʘʞ ʊʵʥʮʣʠʡʥ ʭʘʨʴʮʘʘ 

306,756.34 > 113,411.36 ɸ1>ʇ1 

85,822.94 < 572,415.27 ɸ2<ʇ2 

702,916.24 > 560,562.86 ɸ3>ʇ3 

12,344,817.26 > 12,123,532.80 ɸ4>ʇ4 

ʊᴇʣʙᴇʨ ʛװʡʮʵʪʛʵʭ ʯʘʜʚʘʨʳʥ ʥᴇʭʮᴇʣ ï תʥʵʤʣʵʭװʡ ʭʵʚʠʡʥ 

ʊᴇʣʙᴇʨ ʛװʡʮʵʪʛʵʭ ʯʘʜʚʘʨʳʛ ʪʦʜʦʨʭʦʡʣʦʭ װʥʵʣʛʵʵ ï 

ʕʨʩʜʵʣʛװʡ ʤʫʞ 

2017 2018 2019 2020 2021 ɼʫʥʜʘʞ

A1 ʍʘʤʛʠʡʥ ʙʘʛʘ ʵʨʩʜʵʣ88,401.23 605,258.48 656,360.02 134,579.82 49,182.16 306,756.34

A2 ɹʘʛʘ ʵʨʩʜʵʣ 41,407.56 65,420.78 265,659.93 34,210.38 22,416.08 85,822.94

A3 ɼʫʥʜʘʞ ʵʨʩʜʵʣ195,735.50 113,291.29 141,569.97 1,070,534.11 1,993,450.31 702,916.24

A4 ʀʭ ʵʨʩʜʵʣ 11,531,903.50 11,540,733.84 12,344,857.64 12,937,574.70 13,369,016.63 12,344,817.26
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ɸʢʪʠʚʳʥ ʘʥʛʠʣʘʣ

2017 2018 2019 2020 2021 ɼʫʥʜʘʞ

ʇ1 ʍʘʤʛʠʡʥ ʙʘʛʘ 95,895.76 0.00 0.00 330,150.63 141,010.41 113,411.36

ʇ2 ɹʘʛʘ ʭʫʛʘʮʘʘʪʘʡ245,091.95 285,218.37 311,850.97 784,998.02 1,234,917.02 572,415.27

ʇ3 ʋʨʪ ʭʫʛʘʮʘʘʪʘʡ153,164.98 35,596.47 43,375.88 925,705.03 1,644,971.95 560,562.86

ʇ4 ʍʘʤʛʠʡʥ ʫʨʪ ʭʫʛʘʮʘʘʪʘʡ11,232,820.6112,003,826.9213,029,918.6412,094,266.3112,256,831.5212,123,532.80
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ʍװʩʥʵʛʪ 7: ʊᴇʣʙᴇʨʠʡʥ ʯʘʜʚʘʨʳʥ ʵʨʩʜʵʣʠʡʥ װʥʵʣʛʵʵ /2017-2021 ʦʥ/ 

2017 2018 2019 2020 2021 

A1<ʇ1 ɸ1>ʇ1 ɸ1>ʇ1 ɸ1<ʇ1 ɸ1<ʇ1 

ɸ2<ʇ2 ɸ2<ʇ2 ɸ2<ʇ2 ɸ2<ʇ2 ɸ2<ʇ2 

ɸ3>ʇ3 ɸ3>ʇ3 ɸ3>ʇ3 ɸ3<ʇ3 ɸ3>ʇ3 

ɸ4>ʇ4 ɸ4<ʇ4 ɸ4<ʇ4 ɸ4>ʇ4 ɸ4>ʇ4 

ɿᴇʚʰᴇᴇʨᴇʛʜᴇʭ 

ʵʨʩʜʵʣʠʡʥ ʤʫʞ 

ɿᴇʚʰᴇᴇʨᴇʛʜᴇʭ 

ʵʨʩʜʵʣʠʡʥ ʤʫʞ 

ɿᴇʚʰᴇᴇʨᴇʛʜᴇʭ 

ʵʨʩʜʵʣʠʡʥ ʤʫʞ 

ʂʨʠʪʠʢ ʵʨʩʜʵʣʠʡʥ 

ʤʫʞ 

ɿᴇʚʰᴇᴇʨᴇʛʜᴇʭ 

ʵʨʩʜʵʣʠʡʥ ʤʫʞ 

ʍװʩʥʵʛʪ 8: ʊᴇʣʙᴇʨʠʡʥ ʯʘʜʚʘʨ ʘʣʜʘʛʜʘʭ ʵʨʩʜʵʣʠʡʥ װʥʵʣʛʵʵ 

 

2. ʉʘʥʭװװʛʠʡʥ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʣʳʥ ʵʨʩʜʵʣʠʡʥ װʥʵʣʛʵʵ 

ʍװʩʥʵʛʪ 9. ʉʘʥʭװװʛʠʡʥ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʘʣ, ʩʘʥʭװװʛʠʡʥ ʭʘʤʘʘʨʘʣʛװʡ ʙʘʡʜʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪ 

ᴆʨ ʙʦʣʦʥ ʩʘʥʭװװʛʠʡʥ ʭʘʨʴʮʘʘ 2017-2019 ʦʥʫʫʜʘʜ 
ʞʠʛʜ ʭʫʚʴʪʘʡ ʭʘʨʠʥ 2020 ʦʥʜ 0.14% ʙʦʣʞ ᴇʩʩᴇʥ 

 ʟʵʭʵʜ 5 ʞʠʣʠʡʥ ʜʫʥʜʘʞʘʘʨ 0.09 ʪᴇʛʨᴇʛʠʡʥװ ʥʵʵʩװװ
ᴇʨ ʦʥʦʛʜʦʞ ʙʘʡʥʘ. ᴆᴇʨʠʡʥ ʭᴇʨᴇʥʛʠʡʥ 

ʣɻʣʪװװʟת ʊʦʦʮʦʭ ʘʨʛʘ ʍ̫ʟʛʘʘʨʣʘʣʪ ʊʘʡʣʙʘʨ 2017 2018 2019 2020 2021

ʊᴇʣʙᴇʨʠʡʥ 

ʯʘʚʜʘʨr ʥ 

ʝʨᴇʥʭʠʡ 

ʣɻʣʪװװʟװ

L=(A1+0.5*A2

+0.3*A3)/(ʇ1+

0.5*ʇ2+0.3*ʇ

3)

>=1 0.63 4.38 4.92 0.47 0.53

ɸʙʩʦʣʁ ʪ 

ʪᴇʣʙᴇʨʠʡʥ 

ʯʘʜʚʘʨr ʥ 

ʣɻʣʪװװʟװ

L2=A1/(ʇ1+ʇ

2)
>0.2-0.7

ɹʦʛʠʥʦ ʭʫʛʘʮʘʘʪʘʡ 

ᴇʨ ʪᴇʣʙᴇʨʠʡʛ 

ʤᴇʥʛᴇʥ ʭᴇʨᴇʥʛᴇᴇʨ 

ʭɻʨʭɻʥ ʙʘʨʘʛʜʫʫʣʞ 

ʙʫʡʛ ʭʘʨʫʫʣʜʘʛ

0.26 2.12 2.10 0.12 0.04

ʂʨʠʪʠʢ 

ʥɻʣʛɻɻװ ʥʠʡ 

ʢʦɻʬʬʠʮʠʝʥ

ʪ

L3=(A1+A2)/(

ʇ1+ʇ2)

ɹʘʡʞ ʙʦʣʦʭ ʫʪʛʘ 0.7-

0.8  ʙʦʣʦʤʞʪʦʡ ʙʦʣ 

>=1.5

ɹʦʛʠʥʦ ʭʫʛʘʮʘʘʪ ᴇʨ 

ʪᴇʣʙᴇʨʠʡʥ ʘʣɹ 

ʭɻʩʛʠʡʛ ʪᴇʨᴇʣ 

ʙװʨʠʡʥ װʥɻʪ 

ʮʘʘʩʘʥʜ ʙʘʡʛʘʘ 

ʭᴇʨᴇʥʛᴇ, ʦʨʞ ʠʨɻʭ 

ʭᴇʨᴇʥʛᴇᴇʨ ʥɻʥ 

ʜʘʨʫʡ ʥᴇʭᴇʞ 

ʯʘʜʘʭrʛ ʭʘʨʫʫʣʥʘ

0.38 2.35 2.96 0.15 0.05

ʋʨʩʛʘʣ 

ʪᴇʣʙᴇʨʠʡʥ 

ʯʘʜʚʘʨr ʥ 

ʭʘʨɹʮʘʘ

L4=(A1+A2+A

3)/(ʇ1+ʇ2)

ɹʘʡʚʘʣ ʟʦʭʠʭ ʫʪʛʘ 

1, ʟʦʭʠʩʪʦʡ ʥɹ 2 

ʙʘʛʘʛװʡ

ɹװʭ ʨɻʛɻʣʪʠʡʥ 

ʭᴇʨᴇʥʛᴇᴇ ʜʘʡʯʣʘʭ 

ʟʘʤʘʘʨ ʫʨʩʛʘʣ ᴇʨ 

ʪᴇʣʙᴇʨʠʡʥ ʘʣɹ 

ʭɻʩʛʠʡʛ ʪᴇʣʞ 

ʯʘʜʘʭrʛ ʭʘʨʫʫʣʥʘ.

0.95 2.75 3.41 1.11 1.50

ɻʦʣ 

ʭᴇʨᴇʥʛʠʡʥ 

ʙʘʡʨh ʫʫʣʘʣ

ʪrʥ 

ʢʦɻʬʬʠʮʠʝʥ

ʪ

L5=A3/(A1+A

2+A3)-

(ʇ1+ʇ2)

 ʣɻʣʪ ʙʫʫʨʘʭװװʟת

ʝɻʨɻʛ װʟװװʣɻʣʪ

ʕʨʛɻʣʪʠʡʥ 

ʭᴇʨᴇʥʛʠʡʥ ʘʣɹ ʭɻʩɻʛ 

 ʡʣʜʚɻʨʣɻʣʠʡʥװ

ʥᴇᴇʮᴇʜ, ʩɻʚɻʣ ʫʨʪ 

ʭʫʛʘʮʘʘʪ ᴇʨ 

ʪᴇʣʙᴇʨʪ ʩʘʘʪʘʞ 

ʙʫʡʛ.

-340,987.11 -285,218.23 -311,850.83 -1,115,147.79 -1,375,926.47

ʕʨʛɻʣʪʠʡʥ 

ʭᴇʨᴇʥʛʠʡʥ 

ʥʠʡʪ ʘʢʪʠʚ 

ʟɻʣɻʭ ʭʫʚɹ

L6=(A1+A2+A

3)/(ʇ1+ʇ2+ʇ

3+ʇ4)

>=0.5

ʉʘʣʙʘʨr ʥ 

ʦʥʮʣʦʛʦʦʩ 

ʭʘʤʘʘʨʥʘ

0.03 0.06 0.08 0.09 0.14

ʣɻʣʪװװʟת ʍ̫ʟʛʘʘʨʣʘʣʪ ʊʘʡʣʙʘʨ 2017 2018 2019 2020 2021 ɼʫʥʜʘʞ

ᴆʨ ʙʦʣʦʥ ᴇᴇʨʠʡʥ 

ʭᴇʨᴇʥʛᴇ ʭʘʨɹʮʘʘ 

ʂʟʩ=ᴆʨ/ᴇᴇʨʠʡʥ 

ʭᴇʨᴇʥʛᴇ

<1-1.5

1 ʪᴇʛʨᴇʛʥʠʡ ᴇᴇʨʠʡʥ 

ʭᴇʨᴇʥʛᴇʜ ʦʥʦʛʜʦʭ 

ᴇᴇʨʠʡʥ ʭɻʤʞɻ ʛɻ 

ʭʘʨʫʫʣʜʘʛ.

0.05 0.03 0.03 0.14 0.20 0.09

ᴆᴇʨʠʡʥ ʭᴇʨᴇʥʛᴇᴇʨ 

ʩʘʥʭװװʞʠʣʪ ʭʠʡʭ 

ʯʘʜʚʘʨ ʂʩʩ=(ᴆᴇʨʠʡʥ 

ʭᴇʨᴇʥʛᴇ-ʕʨʛɻʣʪʠʡʥ 

ʙʫʩ 

ʭᴇʨᴇʥʛᴇ/ʕʨʛɻʣʪʠʡʥ 

ʭᴇʨᴇʥʛᴇ)

ɼʦʦʜ ʭ̫ʟʛʘʘʨ 

0.1, 0.5

ʕʨʛɻʣʪʠʡʥ ʘʢʪʠʚrʥ 

ʭɻʜʠʡ ʭɻʤʞɻ ʛɻ 

ᴇᴇʨʠʡʥ ʭᴇʨᴇʥʛᴇᴇʨ 

ʩʘʥʭװװʞװװʣʞ ʙʫʡʛ 

ʭʘʨʫʫʣʥʘ.

1.00 1.00 1.00 1.00 1.00 1.00

ʉʘʥʭװװʛʠʡʥ 

ʭʘʤʘʘʨʣr ʥ 

ʢʦɻʬʬʠʮʠʝʥʪ 

ʂʬʥ=ᴆᴇʨʠʡʥ 

ʭᴇʨᴇʥʛᴇ/ʪɻʥʮɻʣ

0.4-0.6

ᴆᴇʨʠʡʥ ʭᴇʨᴇʥʛᴇ 

ʥʠʡʪ ʘʢʪʠʚ ʟɻʣɻʭ 

ʭʫʚɹ ʭɻʤʞɻ ʛɻ 

ʭʘʨʫʫʣʥʘ.

0.95 0.97 0.97 0.86 0.80 0.91

ʉʘʥʭװװʛʠʡʥ 

ʢʦɻʬʬʠʮʠʝʥʪ 

ʂʬʥ=ᴆᴇʨʠʡʥ 

ʭᴇʨᴇʥʛᴇ/ʘʚʣʘʛʘ

0.7, ʦʥʦʚʯʪʦʡ 

ʥɹ 1.5

ʡʣ ʘʞʠʣʣʘʛʘʘʥrת  

ʤ̫ʘʨ ʭɻʤʞɻ ʛɻ 

ᴇᴇʨʠʡʥ ʭᴇʨᴇʥʛᴇᴇʨ 

ʩʘʥʭװװʞװװʣʞ ʙʫʡʛ 

ʭʘʨʫʫʣʜʘʛ.

489.84 248.35 60.03 621.31 5799.37 1443.78

ʉʘʥʭװװʛʠʡʥ 

ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʣr ʥ 

ʢʦɻʬʬʠʮʠʝʥʪ 

ʂʬʥ=(ᴆᴇʨʠʡʥ 

ʭᴇʨᴇʥʛᴇ+ʋʨʪ 

ʭʫʛʘʮʘʘʪ ᴇʨ 

ʪᴇʣʙᴇʨ)/(ʪɻʥʮɻʣ-

ʘʣʜʘʛʜʘʣ)

0.6

ɸʢʪʠʚrʥ ʤ̫ʘʨ 

ʭɻʤʞɻ ʛɻ ʪʦʛʪʚʦʨʪʦʡ 

ʭɻ װװʩʚɻʨɻ ʨɻ 

ʩʘʥʭװװʞװװʣʞ ʙʫʡʛ 

ʭʘʨʫʫʣʜʘʛ.

1.09 1.12 1.11 1.14 1.16 1.12
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ʩʘʥʭװװʞʠʣʪʠʡʥ ʯʘʜʚʘʨ ʥʴ 5 ʞʠʣʠʡʥ ʜʫʥʜʘʞʘʘʨ 1% 
ʙʘʡʥʘ. 

3. ɼʘʤʧʫʫʨʣʳʥ ʰʠʥʞʠʣʛʵʵ 

1. ɸʣʴʪʤʘʥʳ ʪʘʚʘʥ ʭʫʚʴʩʘʛʯʪʘʡ ʟʘʛʚʘʨ, 1968 

ʦʥʳ ʟʘʛʚʘʨʳʥ װʨ ʜװʥ 

ʍװʩʥʵʛʪ 10: ɸʣʴʪʤʘʥʳ ʪʘʚʘʥ ʭʫʚʴʩʘʛʯʪʘʡ ʟʘʛʚʘʨ, 1968 
ʦʥʳ ʟʘʛʚʘʨʳʥ װʨ ʜװʥ 

-װװʟת
ʣʵʣʪ 

ʊʦʤʴʸʦ 
ʋʪʛʘ 

2017 2018 2019 2020 2021 

ʍ1 

ɸʞʣʳʥ 

ʢʘʧʠʪʘʣ / ʅʠʡʪ 
ʭᴇʨᴇʥʛᴇ 

-0.01 0.04 0.06 0.05 0.03 

ʍ2 

ʍʨʠʤʪʣʘʛʜʩʘʥ 

ʘʰʠʛ / ʅʠʡʪ 

ʭᴇʨᴇʥʛᴇ 

0.00 0.07 0.14 0.06 0.07 

ʍ3 

ʊʘʪʚʘʨʳʥ 

ᴇʤʥᴇʭ ʘʰʠʛ / 

ʅʠʡʪ ʭᴇʨᴇʥʛᴇ 

0.05 0.08 0.11 0.02 0.01 

ʍ4 
ʕʟʵʤʰʠʛʯʜʠʡʥ 
ᴇʤʯ / ʥʠʡʪ ᴇʨ 

ʪᴇʣʙᴇʨ 

18.30 37.42 36.68 5.93 4.00 

ʍ5 
ʎʵʚʵʨ 
ʙʦʨʣʫʫʣʘʣʪ / 

ʅʠʡʪ ʭᴇʨᴇʥʛᴇ 

0.10 0.16 0.20 0.11 0.07 

 

ʆʥ 
Z=1.2X1+1.4X2+ 

3.3X3+0.6X4+1.0X26 
ɿᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʭʵʤʞʵʵ 

2017 11.23 
Z > 2.990 ʜʘʤʧʫʫʨʘʭ ʤʘʛʘʜʣʘʣ 

ʙʘʛʘ 

2018 23.03 
Z > 2.990 ʜʘʤʧʫʫʨʘʭ ʤʘʛʘʜʣʘʣ 
ʙʘʛʘ 

2019 22.82 
Z > 2.990 ʜʘʤʧʫʫʨʘʭ ʤʘʛʘʜʣʘʣ 

ʙʘʛʘ 

2020 3.88 
Z > 2.990 ʜʘʤʧʫʫʨʘʭ ʤʘʛʘʜʣʘʣ 
ʙʘʛʘ 

2021 2.65 
1.810  Z  2.675 ʜʘʤʧʫʫʨʘʭ 
ʤʘʛʘʜʣʘʣ ʜʫʥʜ ʟʵʨʵʛ 

ɻʨʘʬʠʢ 6: ʕ. ɸʣʴʪʤʘʥʳ 5 ʭʫʚʴʩʘʛʯʪʘʡ ʟʘʛʚʘʨ 

2018, 2019 ʦʥʫʫʜʘʜ ʜʘʤʧʫʫʨʘʭ ʤʘʛʘʜʣʘʣ ʙʘʛʘ ʛʵʩʵʥ 
 ʥ ʛʘʨʩʘʥ ʭʘʨʠʥ 2021 ʦʥʜ ʙʘʛʘ ʟʵʨʵʛװʨ ʜװ
ʘʣʜʘʛʜʘʣʪʘʡ ʘʞʠʣʣʘʩʘʥ ʜʘʤʧʫʫʨʘʭ ʤʘʛʘʜʣʘʣ ʜʫʥʜ 
ʟʵʨʵʛ ʙʘʡʩʘʥ. 

2. ʃʠʩʦʛʠʡʥ ʜᴇʨʚᴇʥ ʭʫʚʴʩʘʛʯʪʘʡ ʟʘʛʚʘʨ 

 

ʍװʩʥʵʛʪ 11: ʃʠʩʦʛʠʡʥ ʜᴇʨʚᴇʥ ʭʫʚʴʘʛʯʪʘʡ ʟʘʛʚʘʨ 

-װװʟת

ʣʵʣʪ 
ʊʦʤʴʸʦ 

ʋʪʛʘ 

2017 2018 2019 2020 2021 

ʍ1 

ʕʨʛʵʣʪʠʡʥ 

ʭᴇʨᴇʥʛᴇ / 
ʅʠʡʪ ʭᴇʨᴇʥʛᴇ 

0.03 0.06 0.08 0.08 0.13 

ʍ2 

ɹʦʨʣʫʫʣʘʣʪʳʥ 

ᴇʨʪᴇʛ / ʅʠʡʪ 

ʭᴇʨᴇʥʛᴇ 

0.48 0.52 0.35 0.77 0.63 

ʍ3 
ʅʠʡʪ ʘʰʠʛ / 

ʅʠʡʪ ʭᴇʨᴇʥʛᴇ 
0.07 0.11 0.15 0.06 0.05 

ʍ4 

ᴆᴇʨʠʡʥ 

ʭᴇʨᴇʥʛᴇ/ ʥʠʡʪ 
ᴇʨ ʪᴇʣʙᴇʨ 

19.30 38.42 37.68 6.93 5.00 

 

ʆʥ 
Z=0.063X1+0.092 

X2+0.057X3+0.001X4 

ɿᴇʚʰᴇᴇʨᴇʛʜᴇʭ 

ʭʵʤʞʵʵ 

2017 0.07 
Z 0.037 ʜʘʤʧʫʫʨʘʭ 

ʤʘʛʘʜʣʘʣ ʙʘʛʘ 

2018 0.10 
Z 0.037 ʜʘʤʧʫʫʨʘʭ 

ʤʘʛʘʜʣʘʣ ʙʘʛʘ 

2019 0.08 
Z 0.037 ʜʘʤʧʫʫʨʘʭ 

ʤʘʛʘʜʣʘʣ ʙʘʛʘ 

2020 0.09 
Z 0.037 ʜʘʤʧʫʫʨʘʭ 

ʤʘʛʘʜʣʘʣ ʙʘʛʘ 

2021 0.07 
Z 0.037 ʜʘʤʧʫʫʨʘʭ 

ʤʘʛʘʜʣʘʣ ʙʘʛʘ 

 

ɻʨʘʬʠʢ 7: ʃʠʩʦʛʠʡʥ 4 ʭʫʚʴʩʘʛʯʪʘʡ ʟʘʛʚʘʨ  

2017-2021 ʦʥʫʫʜ ʙʫʶʫ ʥʠʡʪ 5 ʞʠʣʠʡʥ ʜʘʤʧʫʫʨʘʭ 
ʤʘʛʘʜʣʘʣʳʥ ʰʠʥʞʠʣʛʵʵʥʵʵʩ װʟʵʭʵʜ ʥʠʡʪ 4 ʞʠʣʜ 
ʦʡʨʳʥ ʘʞ ʘʭʫʡ ʥʵʛʞʠʡʥ ʙʘʡʜʘʣ ʜʘʤʧʫʫʨʘʭ 
ʤʘʛʘʜʣʘʣ ʙʘʛʘ ʛʵʩʵʥ װʥʵʣʛʵʵ ʛʘʨʩʘʥ. 

3. ʊʘʬʬʣʝʨʠʡʥ ʜᴇʨʚᴇʥ ʭʫʚʴʩʘʛʯʪʘʡ ʟʘʛʚʘʨ 

ʍװʩʥʵʛʪ 12: ʊʘʬʬʣʝʨʠʡʥ ʜᴇʨʚᴇʥ ʭʫʚʴʩʘʛʯʪʘʡ ʟʘʛʚʘʨ 

 ʣʵʣʪ ʊʦʤʴʸʦװװʟת
ʋʪʛʘ 

2017 2018 2019 2020 2021 

ʍ1 

ɹʦʨʣʫʫʣʘʣʪʳʥ 

ʘʰʠʛ / ɹʦʛʠʥʦ 

ʭʫʛʘʮʘʘʪ ᴇʨ 

ʪᴇʣʙᴇʨ 

0.83 2.39 2.23 0.60 0.31 

ʍ2 

ʕʨʛʵʣʪʠʡʥ 

ʭᴇʨᴇʥʛᴇ / ᴆʨ 
ʟʵʵʣʠʡʥ 

ʥʠʡʣʙʵʨ 

0.03 0.06 0.08 0.08 0.13 

ʍ3 

ɹʦʛʠʥʦ 

ʭʫʛʘʮʘʘʪ ᴇʨ 
ʪᴇʣʙᴇʨ / ʅʠʡʪ 

ʭᴇʨᴇʥʛᴇ 

0.04 0.02 0.02 0.08 0.09 

ʍ4 
ɹʦʨʣʫʫʣʘʣʪʳʥ 
ʦʨʣʦʛʦ / ʅʠʡʪ 

ʭᴇʨᴇʥʛᴇ 

0.10 0.16 0.20 0.11 0.07 

 

11.23

23.03 22.82

3.88 2.65

2017 2018 2019 2020 2021

Z ʀʅɼɽʂʉ

0.07
0.1 0.08 0.09 0.07

2017 2018 2019 2020 2021

Z ʀʅɼɽʂʉ

0.07
0.1

0.08 0.09
0.07

2017 2018 2019 2020 2021

Z ˮ ˹˨˩˴˿
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ʆʥ 
Z=0.53X1+0.13X2+ 

0.18ʍ3+0.16X4 
ɿᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʭʵʤʞʵʵ 

2017 0.47 
Z>0.3 ʜʘʤʧʫʫʨʘʭ ʤʘʛʘʜʣʘʣ 

ʙʘʛʘ 

2018 1.30 
Z>0.3 ʜʘʤʧʫʫʨʘʭ ʤʘʛʘʜʣʘʣ 

ʙʘʛʘ 

2019 1.23 
Z>0.3 ʜʘʤʧʫʫʨʘʭ ʤʘʛʘʜʣʘʣ 

ʙʘʛʘ 

2020 0.36 
Z>0.3 ʜʘʤʧʫʫʨʘʭ ʤʘʛʘʜʣʘʣ 

ʙʘʛʘ 

2021 0.21 
Z>0.3 ʜʘʤʧʫʫʨʘʭ ʤʘʛʘʜʣʘʣ 

ʙʘʛʘ 

ɻʨʘʬʠʢ 8: ʊʘʬʬʣʝʨʠʡʥ ʜᴇʨʚᴇʥ ʭʫʚʴʩʘʛʯʪʘʡ ʟʘʛʚʘʨ 

2017-2021 ʦʥʫʫʜ ʙʫʶʫ ʥʠʡʪ 5 ʞʠʣʠʡʥ ʜʘʤʧʫʫʨʘʭ 
ʤʘʛʘʜʣʘʣʳʥ ʰʠʥʞʠʣʛʵʵʥʵʵʩ װʟʵʭʵʜ ʥʠʡʪ 4 ʞʠʣʜ 
ʦʡʨʳʥ ʘʞ ʘʭʫʡ ʥʵʛʞʠʡʥ ʙʘʡʜʘʣ ʜʘʤʧʫʫʨʘʭ 
ʤʘʛʘʜʣʘʣ ʙʘʛʘ ʛʵʩʵʥ װʥʵʣʛʵʵ ʛʘʨʩʘʥ. 

4. ʃʝʦ ʍʘʦ ʉʫʘʥʳ ʭʦʸʨ ʭʫʚʴʩʘʛʯʪʘʡ ʟʘʛʚʘʨ 

ʍװʩʥʵʛʪ 13. ʃʝʦ ʍʘʦ ʉʫʘʥʳ ʭʦʸʨ ʭʫʚʴʩʘʛʯʪʘʡ ʟʘʛʚʘʨ 

 ʣʵʣʪ ʊʦʤʴʸʦװװʟת
ʋʪʛʘ 

2017 2018 2019 2020 2021 

ʂʭʯ 

ʕʨʛʵʣʪʠʡʥ 
ʭᴇʨᴇʥʛᴇ / 

ɹʦʛʠʥʦ 

ʭʫʛʘʮʘʘʪ 
ᴇʨ ʪᴇʣʙᴇʨ 

0.68 2.75 3.34 1.07 1.38 

ʂʩʭ 

ʕʟʜʠʡʥ 

ᴇʤʯ / ᴆʨ 
ʪᴇʣʙᴇʨ ʙʘ 

ʵʟʜʠʡʥ 

ᴇʤʯ 

0.95 0.97 0.97 0.86 0.80 

 

ʆʥ 
Z=0.3872+0.2614 

ʂʭʯ+1.0ʂʩʭ 
ɿᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʭʵʤʞʵʵ 

2017 1.57 
1.5457  Z  1.7693 

ʜʘʤʧʫʫʣʘʭ ʤʘʛʘʜʣʘʣ ʜʫʥʜ ʟʵʨʵʛ 

2018 2.14 
1.5457  Z  1.7693 

ʜʘʤʧʫʫʣʘʭ ʤʘʛʘʜʣʘʣ ʜʫʥʜ ʟʵʨʵʛ 

2019 2.29 
1.5457  Z  1.7693 

ʜʘʤʧʫʫʣʘʭ ʤʘʛʘʜʣʘʣ ʜʫʥʜ ʟʵʨʵʛ 

2020 1.57 
1.5457  Z  1.7693 

ʜʘʤʧʫʫʣʘʭ ʤʘʛʘʜʣʘʣ ʜʫʥʜ ʟʵʨʵʛ 

2021 1.59 
1.5457  Z  1.7693 

ʜʘʤʧʫʫʣʘʭ ʤʘʛʘʜʣʘʣ ʜʫʥʜ ʟʵʨʵʛ 

ɻʨʘʬʠʢ 9: ʃʝʦ ʍʘʦ ʉʫʘʥʳ ʭʦʸʨ ʭʫʚʴʩʘʛʯʪʘʡ ʟʘʛʚʘʨ 

2017, 2020, 2021 ʦʥʫʫʜʘʜ ʜʘʤʧʫʫʨʘʭ ʤʘʛʜʘʣʘʣ ʜʫʥʜ 
ʟʵʨʵʛ 2018, 2019 ʦʥʫʫʜʘʜ ʜʘʤʧʫʫʨʘʭ ʤʘʛʘʜʣʘʣ ʤʘʰ 
ʙʘʛʘ ʛʵʩʵʥ װʟװװʣʵʣʪʪʵʡ ʙʘʡʥʘ. 

5. ɹʝʣʠʢʦʚʳʥ ʜᴇʨʚᴇʥ ʭʫʚʴʩʘʛʯʪʘʡ ʟʘʛʚʘʨ 

ʍװʩʥʵʛʪ 14. ɹʝʣʠʢʦʚʳʥ ʜᴇʨʚᴇʥ ʭʫʚʴʩʘʛʯʪʘʡ ʟʘʛʚʘʨ 

 ʣʵʣʪ ʊʦʤʴʸʦװװʟת
ʋʪʛʘ 

2017 2018 2019 2020 2021 

ʍ1 

ʕʨʛʵʣʪʠʡʥ 

ʭᴇʨᴇʥʛᴇ / 

ʅʠʡʪ ʭᴇʨᴇʥʛᴇ 

0.03 0.06 0.08 0.08 0.13 

ʍ2 
ʎʵʚʵʨ ʘʰʠʛ / 

ʅʠʡʪ ʭᴇʨᴇʥʛᴇ 
0.07 0.11 0.15 0.06 0.05 

ʍ3 

ɹʦʨʣʫʫʣʘʣʪʳʥ 

ʦʨʣʦʛʦ / ʅʠʡʪ 
ᴇʨ ʪᴇʣʙᴇʨ 

1.93 6.19 7.49 0.76 0.37 

ʍ4 

ʎʵʚʵʨ ʘʰʠʛ / 

ʀʥʪʝʛʨʘʣ 
ʘʰʠʛ 

1.45 1.34 1.84 0.86 0.88 

 

ʆʥ 
Z=8.38X1+X2+0.054 

X3+0.63X4 
ɿᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʭʵʤʞʵʵ 

2017 1.31 
Z>0.42 ʜʘʤʧʫʫʨʘʭ ʤʘʛʘʜʣʘʣ 
ʭʘʤʛʠʡʥ ʙʘʛʘ (10% ʭװʨʪʵʣ) 

2018 1.82 
Z>0.42 ʜʘʤʧʫʫʨʘʭ ʤʘʛʘʜʣʘʣ 

ʭʘʤʛʠʡʥ ʙʘʛʘ (10% ʭװʨʪʵʣ) 

2019 2.36 
Z>0.42 ʜʘʤʧʫʫʨʘʭ ʤʘʛʘʜʣʘʣ 
ʭʘʤʛʠʡʥ ʙʘʛʘ (10% ʭװʨʪʵʣ) 

2020 1.36 
Z>0.42 ʜʘʤʧʫʫʨʘʭ ʤʘʛʘʜʣʘʣ 

ʭʘʤʛʠʡʥ ʙʘʛʘ (10% ʭװʨʪʵʣ) 

2021 1.69 
Z>0.42 ʜʘʤʧʫʫʨʘʭ ʤʘʛʘʜʣʘʣ 
ʭʘʤʛʠʡʥ ʙʘʛʘ (10% ʭװʨʪʵʣ) 

 

ɻʨʘʬʠʢ 10: ɹʝʣʠʢʦʚʳʥ ʜᴇʨʚᴇʥ ʭʫʚʴʩʘʛʯʪʘʡ ʟʘʛʚʘʨ  

2017-2021 ʦʥʳ ʙʫʶʫ 5 ʞʠʣʠʡʥ ʜʘʤʧʫʫʨʘʭ 
ʤʘʛʘʜʣʘʣʳʥ ʰʠʥʞʠʣʛʵʵʥʵʵʩ ʘʚʯ װʟʵʭʵʜ ʥʠʡʪ 5 ʞʠʣ 
ʜʘʤʧʫʫʨʘʭ ʤʘʛʘʜʣʘʣ ʭʘʤʛʠʡʥ ʙʘʛʘ 10% ʭװʨʪʵʣ 
ʙʘʡʥʘ. 

6. Z_MGL ʟʘʛʚʘʨʳʛ 2007 ʦʥʜ ʪʦʜʦʨʭʦʡʣʩʦʥ. ʉ. 

ʎʦʣʤʦʥʛʠʡʥ ʪʦʜʦʨʭʦʡʣʩʥʦʦʨ ʄʦʥʛʦʣʳʥ 

ʥᴇʭʮᴇʣ ʜʘʤʧʫʫʨʣʳʛ ʦʥʦʰʣʦʭ ʟʘʛʚʘʨ 

ʍװʩʥʵʛʪ 15. Z_MGL ʟʘʛʚʘʨ 2007 ʦʥ ʉ. ʎʦʣʤʦʥ 

 ʣʵʣʪ ʊʦʤʴʸʦװװʟת
ʋʪʛʘ 

2017 2018 2019 2020 2021 

ʍ1 

ɸʞʣʳʥ 

ʢʘʧʠʪʘʣ / ʅʠʡʪ 

ʭᴇʨᴇʥʛᴇ 

-0.95 -0.87 -0.84 
-
0.83 

-
0.75 

ʍ3 
ʊʘʪʚʘʨʳʥ 
ᴇʤʥᴇʭ ʘʰʠʛ / 

ʅʠʡʪ ʭᴇʨᴇʥʛᴇ 

0.05 0.08 0.11 0.02 0.01 

ʍ4 
ʕʟʵʤʰʠʛʯʠʡʥ 
ᴇʤʯʠʡʥ ʜװʥ / 

ʅʠʡʪ ᴇʨ ʪᴇʣʙᴇʨ 

18.30 37.42 36.88 5.93 4.00 

ʍ5 

ɹʦʨʣʫʫʣʘʣʪʳʥ 

ʦʨʣʦʛʦ / ʅʠʡʪ 
ʭᴇʨᴇʥʛᴇ 

0.10 0.16 0.20 0.11 0.07 

 

1.31
1.82

2.36
1.36 1.69

2017 2018 2019 2020 2021

Z ʀʅɼɽʂʉ

5.33

14.27 14.36

0.19 -0.53

2017 2018 2019 2020 2021

Z ʀʅɼɽʂʉ

1.57

2.14 2.29

1.57 1.59

2017 2018 2019 2020 2021

Z ʀʅɼɽʂʉ



ʋʫʣ ʫʫʨʭʘʡʥ ʤʝʥʝʞʤʝʥʪ 

125 

 

ʆʥ 

Z_MGL= 

3.330886674*X1+ 

4.45290375*X3+0.4388346

042* 

X4+2.412062128*X5 

ɿᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʭʵʤʞʵʵ 

2017 5.33 

Z_MGL  -0.0782 ʛʘʨʚʘʣ 

ʜʘʤʧʫʫʨʘʭʘʭʛװʡ ʙʘ ʠʪʛʵʭ 

ʤʘʛʘʜʣʘʣ ʥʴ 100%ʪʘʡ 

2018 14.27 

Z_MGL  -0.0782 ʛʘʨʚʘʣ 

ʜʘʤʧʫʫʨʘʭʘʭʛװʡ ʙʘ ʠʪʛʵʭ 
ʤʘʛʘʜʣʘʣ ʥʴ 100%ʪʘʡ 

2019 4.36 

Z_MGL  -0.0782 ʛʘʨʚʘʣ 

ʜʘʤʧʫʫʨʘʭʘʭʛװʡ ʙʘ ʠʪʛʵʭ 

ʤʘʛʘʜʣʘʣ ʥʴ 100%ʪʘʡ 

2020 0.19 

Z_MGL  -0.0782 ʛʘʨʚʘʣ 

ʜʘʤʧʫʫʨʘʭʘʭʛװʡ ʙʘ ʠʪʛʵʭ 

ʤʘʛʘʜʣʘʣ ʥʴ 100%ʪʘʡ 

2021 -0.50 

Z_MGL  -0.47819 ʛʘʨʚʘʣ 

100% ʤʘʛʘʜʣʘʣʪʘʡʛʘʘʨ 
ʜʘʤʧʫʫʨʥʘ. 

ɻʨʘʬʠʢ 11. Z_MGL ʟʘʛʚʘʨ 2007 ʦʥ ʉ. ʎʦʣʤʦʥ 

2017-2019 ʦʥʫʫʜʘʜ ʜʘʤʧʫʫʨʘʭʛװʡ ʙʘʡʭ ʤʘʛʘʜʣʘʣ 
100% ʛʵʞ ʛʘʨʩʘʥ 2020 ʦʥʜ ʤᴇʥ ʘʜʠʣ ʜʘʤʧʫʫʨʘʭʛװʡ 
ʙʘʡʭ ʤʘʛʘʜʣʘʣ 100% ʙʘʡʭ ʛʵʭʜʵʵ ʤʘʰ ʙʘʛʘ 
 ʣʵʣʪʪʵʡ 2021 ʦʥʜ -0.53 ʭʘʩʘʭ ʫʪʛʘʪʘʡ 100%װװʟװ
ʜʘʤʧʫʫʨʥʘ ʵʥʵ ʥʴ ʵʨʛʵʣʪʠʡʥ ʙʫʩ ʭᴇʨᴇʥʛʠʡʥ ʜװʥ 
ʙʘʛʘ ʙʘʡʛʘʘʪʘʡ ʭʦʣʙʦʦʪʦʡ ʛʵʞ װʟʵʞ ʙʘʡʥʘ. 

ʍװʩʥʵʛʪ 16: ɼʘʤʧʫʫʨʣʳʥ ʟʘʛʚʘʨʫʫʜʳʥ ʥʵʛʜʩʵʥ װʨ ʜװʥ 

ʆʥ 2017 2018 2019 2020 2021 

ɸʣʴʪʤʘ

ʥʳ 

1968 

ʦʥʳ װʨ 

ʜװʥ 

11.23 23.03 22.82 3.88 2.65 

ʕʨʩʜʵ

ʣʛװʡ 

ʕʨʩʜʵ

ʣʛװʡ 

ʕʨʩʜʵ

ʣʛװʡ 

ʕʨʩʜʵ

ʣʛװʡ 

ɼʫʥʜ 

ʟʵʨʵʛ 

ʃʠʩʦʛʠ

ʡʥ 4 

ʭʫʚʴʩʘ

ʛʯʪʘʡ 

ʟʘʛʚʘʨ 

0.07 0.10 0.08 0.09 0.07 

ʕʨʩʜʵ

ʣʛװʡ 

ʕʨʩʜʵ

ʣʛװʡ 

ʕʨʩʜʵ

ʣʛװʡ 

ʕʨʩʜʵ

ʣʛװʡ 

ʵʨʩʜʵʣʛ

 ʡװ

ʊʘʬʬʣ

ʝʨʠʡʥ 

4 

ʭʫʚʴʩʘ

ʛʯʪʘʡ 

ʟʘʛʚʘʨ 

0.47 1.30 1.23 0.36 0.21 

ʕʨʩʜʵ

ʣʛװʡ 

ʕʨʩʜʵ

ʣʛװʡ 

ʕʨʩʜʵ

ʣʛװʡ 

ʕʨʩʜʵ

ʣʛװʡ 

ʕʨʩʜʵʣ

ʛװʡ 

ʃʝʦ 

ʍʘʦ 

ʉʘʫʥʳ 

2 

ʭʫʚʴʩʘ

ʛʯʪʘʡ 

ʟʘʛʚʘʨ 

1.57 2.14 2.29 1.57 1.59 

ʕʨʩʜʵ

ʣʛװʡ 

ɼʫʥʜ 

ʟʵʨʵʛ 

ɼʫʥʜ 

ʟʵʨʵʛ 

ɼʫʥʜ 

ʟʵʨʵʛ 

ʕʨʩʜʵʣ

ʛװʡ 

ɹʝʣʠʢʦ

ʚʳʥ 4 

ʭʫʚʴʩʘ

ʛʯʪʘʡ 

ʟʘʛʚʘʨ 

1.31 1.82 2.36 1.36 1.69 

ʕʨʩʜʵ

ʣʛװʡ 

ʕʨʩʜʵ

ʣʛװʡ 

ʕʨʩʜʵ

ʣʛװʡ 

ʕʨʩʜʵ

ʣʛװʡ 

ʕʨʩʜʵʣ

ʛװʡ 

Z_MG

L 

ʟʘʛʚʘʨ 

2017 ʦʥ 

ʉ. 

ʎʦʣʤʦ

ʥ 

5.33 14.27 14.36 0.19 -0.50 

ʕʨʩʜʵ

ʣʛװʡ 

ʕʨʩʜʵ

ʣʛװʡ 

ʕʨʩʜʵ

ʣʛװʡ 

ʕʨʩʜʵ

ʣʛװʡ 

ʕʨʩʜʵʣ

ʪʵʡ 

ʆʥ 2017 2018 2019 2020 2021 

ʅʵʛʜʩʵ

ʥ װʨ 

ʜװʥ 

ʕʨʩʜʵ

ʣʛװʡ 

ʕʨʩʜʵ

ʣʛװʡ 

ʕʨʩʜʵ

ʣʛװʡ 

ʕʨʩʜʵ

ʣʛװʡ 

ʕʨʛʵʣʟ

ʵʵʪʵʡ 

 

ɼʘʤʧʫʫʨʣʳʥ ʵʨʩʜʵʣʠʡʛ װʥʵʣʜʵʛ ʙʘʨʫʫʥʳ ʙʦʣʦʥ 
ʦʨʦʩʳʥ ʵʨʜʵʤʪʵʥʠʡʥ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʜʵʵʨʭ 6 
ʟʘʛʚʘʨʳʥ ʥʵʛʜʩʵʥ ʟʨ ʜװʥʛʵʵʩ ʭʘʨʚʘʣ 2017-2020 
ʦʥʫʫʜʘʜ ʩʘʥʭװװʛʠʡʥ ʵʨʩʜʵʣ ʜʘʤʧʫʫʨʘʭ ʵʨʩʜʵʣʛװʡ 
ʙʘʡʥʘ. ʍʘʨʠʥ 2021 ʦʥʦʦʩ ʵʨʩʜʵʣ ʜʫʥʜ ʟʵʨʵʛ ʙʫʶʫ 
ʵʨʛʵʣʟʵʵʪʵʡ ʘʥʛʠʣʘʣʜ ʰʠʣʞʩʵʥ ʙʘʡʥʘ.  

ɽʨᴇʥʭʠʡ ʜװʛʥʵʣʪ 

 ñʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ-ʠʡ ᴇʥᴇᴇʛʠʡʥ 
ʙʘʡʜʘʣ, ʫʫʣʳʥ ʘʞʣʳʥ ʩʫʜʘʣʛʘʘ, ʩʘʥʭװװ, ʵʜʠʡʥ 
ʟʘʩʛʠʡʥ ʩʫʜʘʣʛʘʘ ʭʠʡʩʵʥ. ʉʫʜʘʣʛʘʘʥ ʜʵʵʨ ʫʫʣʳʥ 
ʘʞʠʣ ʥʴ ᴇᴇʨʠʡʥ ʪʦʥʦʛ ʪᴇᴇʭᴇᴇʨᴇʤʞ ʤʘʰ ʮᴇᴇʥ ʪʦʦʥ 
ʙʘʡʜʘʛ ʠʭʵʚʯʣʵʥ ʛʵʨʵʵʪ ʢʦʤʧʘʥʠʫʜʳʥ ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞ ʫʫʣʳʥ ʘʞʣʳʛ ʛװʡʮʵʪʛʵʥ ʷʚʫʫʣʜʘʛ 
ʙʘʡʩʘʥ. ʉʘʥʭװװ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ 
ʩʫʜʘʣʛʘʘʥ ʜʵʵʨ ʥʠʡʪ ʭᴇʨᴇʥʛᴇʜ ʵʟʣʵʭ ʭʫʚʴ ʜʵʵʨ 
ʵʨʛʵʣʪʠʡʥ ʙʫʩ ʭᴇʨᴇʥʛᴇ ʭʘʤʛʠʡʥ ʠʭ ʭʫʚʠʡʛ ʵʟʣʵʞ 
ʙʘʡʥʘ.  ᴆʨ ʪᴇʣʙᴇʨ ʙʘ ʵʟʜʠʡʥ ᴇʤʯʠʡʥ ʵʟʣʵʭ ʭʫʚʴ 
ʜʵʵʨʭ װʟװװʣʵʣʪʵʵʩ ʭʘʨʘʭʘʜ 2017 ʦʥʪʦʡ 
ʭʘʨʴʮʫʫʣʘʭʘʜ ʫʨʪ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨ 2018, 2019 
ʦʥʫʫʜʘʜ ʭʘʨʴʮʘʥʛװʡ ʙʫʫʨʩʘʥ ʥʴ ʪʫʩ ʦʥʫʫʜʘʜ ʛʘʨʩʘʥ 
ʘʰʛʘʘʩ ʫʨʪ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨʠʡʛ ʪᴇʣʩᴇʥ ʙʘʡʥʘ. 
2020, 2021 ʵʜʛʵʵʨ ʦʥʫʫʜʘʜ ᴇʩʩᴇʥ װʟװװʣʵʣʪ ʭʘʨʘʛʜʘʞ 
ʙʘʡʥʘ. ɹʦʛʠʥʦ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨ 2017-2021 
ʦʥʫʫʜʘʜ ʪʦʛʪʤʦʣ ᴇʩᴇʣʪʪʵʡ ʙʘʡʥʘ. ʍʫʨʠʤʪʣʘʛʜʩʘʥ 
ʘʰʠʛ ʥʴ 2019 ʦʥʜ ʦʛʮʦʤ ᴇʩʯ 2020, 2021 ʦʥʫʫʜʘʜ 
ʙʘʛʘ ʟʵʨʵʛ ʙʫʫʨʩʘʥ װʟװװʣʵʣʪʪʵʡ ʙʘʡʥʘ.  ʕʜʠʡʥ 
ʟʘʩʛʠʡʥ װʟװװʣʵʣʪʵʵʩ ʭʘʨʘʭʘʜ ʜʵʵʨʭ ʛʨʘʬʠʢʘʘʩ 
ʙʦʨʣʫʫʣʘʣʪʳʥ ʦʨʣʦʛʦ 2017 ʦʥʦʦʩ ʪʦʛʪʤʦʣ ᴇʩʯ 
ʙʘʡʥʘ. 2018-2019 ʦʥʜʫʫʜʘʜ ʙʘʛʘ ʟʵʨʵʛ ʙʫʫʨʩʘʥ 
 ʣʵʣʪʵʡ ʙʘʡʥʘ. ʊʘʪʚʘʨʳʥ ʜʘʨʘʘʭ ʘʰʠʛ ʥʴ 2019װװʟװ
ʦʥʜ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʙʫʶʫ 1,035,574.80 ʩʘʷʪᴇʛʨᴇʛ 
ʙʘʡʛʘʘ ʥʴ ʥװװʨʩʵʵ  ᴇʥʜᴇʨ װʥʵʵʨ ʠʭ ʭʵʤʞʵʵʛʵʵʨ 
ʥʠʡʣװװʣʩʵʥʪʵʡ ʭʦʣʙʦʦʪʦʡ. 2020 ʦʥʜ ᴇʤʥᴇʭ 
ʦʥʫʫʜʳʛ ʙʦʜʚʦʣ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ װʟװװʣʵʣʪʵʡ ʙʘʡʛʘʘ 
ʥʴ ʂʦʚʠʜ-19 ʮʘʨ ʪʘʭʘʣʪʘʡ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʥʘ ʛʵʞ 
 ʟʵʞ ʙʘʡʥʘ. 2017-2019 ʦʥʫʫʜʘʜ ʪʘʪʚʘʨ ʪᴇʣʩʥʠʡװ
ʜʘʨʘʘʭ ʘʰʠʛ ʘʰʠʛʪʘʡ ʘʞʠʣʣʘʩʘʥ ʙʘʡʥʘ. 

2. ʊᴇʣʙᴇʨ ʛװʡʮʵʪʛʵʭ ʯʘʜʚʘʨʳʥ ʥᴇʭʮᴇʣʠʡʛ ʘʢʪʠʚ 
ʙʦʣʦʥ ʧʘʩʩʠʚʳʥ ʜʫʥʜʘʞʘʘʨ 2017-2021 ʦʥʫʫʜʘʜ  
ʘʥʛʠʣʘʭʘʜ ʪᴇʣʙᴇʨ ʛװʡʮʵʪʛʵʭ ʥᴇʭʮᴇʣ ʥɹ  ʡװʥʵʤʣʵʭװ 
ʭʵʚʠʡʥ װʟװװʣʵʣʪʵʡ. ʍʘʨʠʥ ʪᴇʣʙᴇʨ ʛװʡʮʵʪʛʵʭ 
ʯʘʜʚʘʨʳʛ ʪʦʜʦʨʭʦʡʣʦʭ װʥʵʣʛʵʵ ʥʴ ʵʨʩʜʵʣʛװʡ 
ʤʫʞʪʘʡ ʙʘʡʥʘ. ʉʘʥʭװװʛʠʡʥ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʣʳʥ 
ʵʨʩʜʵʣʠʡʥ װʥʵʣʛʵʵ, ᴇʨ ʙʦʣʦʥ ʩʘʥʭװװʛʠʡʥ ʭʘʨʴʮʘʘ 
2017-2019 ʦʥʫʫʜʘʜ ʞʠʛʜ ʭʫʚʴʪʘʡ ʭʘʨʠʥ 2020 ʦʥʜ 
0.14% ʙʦʣʞ ᴇʩʩᴇʥ װװʥʵʵʩ װʟʵʭʵʜ 5 ʞʠʣʠʡʥ 
ʜʫʥʜʘʞʘʘʨ 0.09 ʪᴇʛʨᴇʛʠʡʥ ᴇʨ ʦʥʦʛʜʦʞ ʙʘʡʥʘ. 
ᴆᴇʨʠʡʥ ʭᴇʨᴇʥʛʠʡʥ ʩʘʥʭװװʞʠʣʪʠʡʥ ʯʘʜʚʘʨ ʥʴ 5 
ʞʠʣʠʡʥ ʜʫʥʜʘʞʘʘʨ 1% ʙʘʡʥʘ. ɼʘʤʧʫʫʨʣʳʥ 
ʰʠʥʞʠʣʛʵʵʥʵʵʩ ʭʘʨʘʭʘʜ ɸʣʴʪʤʘʥʳ ʪʘʚʘʥ 
ʭʫʚʴʩʘʛʯʪʘʡ ʟʘʛʚʘʨ, 1968 ʦʥʳ ʟʘʛʚʘʨʳʥ װʨ ʜװʥʛʵʵʩ 
 ʟʵʭʵʜ  Z ʠʥʜʝʢʩ ʥʴ 2017-2020 ʦʥʫʫʜʘʜ ʜʘʤʧʫʫʨʘʭװ
ʤʘʛʘʜʣʘʣ ʙʘʛʘ 2021 ʦʥʜ ʜʘʤʧʫʫʨʘʭ ʤʘʛʘʜʣʘʣ ʜʫʥʜ 
ʟʵʨʵʛ ʛʵʞ װʟʵʞ ʙʘʡʥʘ. ʎʘʘʰʠʜ 5 ʞʠʣʠʡʥ ʪʦʛʪʚʦʨʪʦʡ 
ʭʫʛʘʮʘʘʥʜ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʥʘ ʛʵʜʵʛ ʥʴ ʵʥʵ 
ʜʘʤʧʫʫʨʣʳʥ ʰʠʥʞʠʣʛʵʵʥʵʵʩ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ.  
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 ñʋʋʈʍɸʁʅ ʍɸɸʃʊ, ʅᴆʍᴆʅ ʉʕʈɻʕʕʃʊʀʁʅ ʉɸʅɻ ɹɸʁɻʋʋʃɸʍ 
ʉʋɼɸʃɻɸɸò 

 

ʕʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʫʜʠʨʜʘʛʯ: ʜʦʢʪʦʨ (Ph.D) ʐ.ʍʘʣʪʘʨ 

ʉʫʜʘʣʛʘʘ ʛװʡʮʵʪʛʵʩʵʥ: ʅ. ɹʘʪ-ʕʨʜʵʥʵ  

ʐʠʥʞʣʵʭ ʋʭʘʘʥ ʊʝʭʥʦʣʦʛʠʡʥ ʀʭ ʉʫʨʛʫʫʣʴ, ɻʝʦʣʦʛʠ ʋʫʣ ʋʫʨʭʘʡʥ ʉʫʨʛʫʫʣʴ, ʋʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʩʘʣʙʘʨ 

ʀ-ʤʘʡʣ ʭʘʷʛ: sh_khaltar@yahoo.com;  

 

ʍʫʨʘʘʥʛʫʡ- ʄʘʥʘʡ ʫʣʩʳʥ ʭʫʫʣʴʜ ʥϺʭϺʥ ʩʵʨʛʵʵʣʪ ʭʠʡʭ ʟʘʘʣʪ ʙʘʡʜʘʛ ʯ ʫʫʨʭʘʡ ʭʘʘʭ Ϯʝʜ ʥϺʭϺʥ ʩʵʨʛʵʵʣʪ ʭʠʡʭʛϮʡ 

Ϯʣʜʵʞ ʙʫʡ ʛʘʟʘʨ ʤʘʰ ʠʭ. ʋʯʠʨ ʥʴ ʫʫʣ ʫʫʨʭʘʡʥ ʥϺʭϺʥ ʩʵʨʛʵʵʣʪʠʡʥ ʭʫʫʣʴ ʵʨʭ ʟϮʡʥ ʟʦʭʠʮʫʫʣʘʣʪ ʙʦʣʦʥ ʜʵʵʜ, ʜʦʦʜ 

ʰʘʪʥʳ ʭʘʨʠʫʮʣʘʛʘʛϮʡ Ϯʡʣ ʘʞʠʣʣʘʛʘʘʥʘʘʩ ʙʦʣʜʦʛ. ʋʫʨʭʘʡʥ ʦʣʙʦʨʦʣʪ ʵʭʵʣʩʵʥ ϺʜʨϺϺʩ ʭʦʡʰ ʭʘʘʣʪ ʭʠʡʭ ϺʜϺʨ 

ʭϮʨʪʵʣ ʥϺʭϺʥ ʩʵʨʛʵʵʣʪ ʭʠʡʭ ʩʘʥʜ ʪϺʩϺʚ ʭʫʨʠʤʪʣʫʫʣʘʘʛϮʡʛʵʵʩ, ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʭʫʚʴʜ ʭϮʥʜʨʵʣ ʫʯʠʨʯ ʙʘʡʥʘ.  

ʊϮʣʭϮϮʨ Ϯʛ: ɹʘʡʛʘʣʴ ʦʨʯʠʥ, ʵʜʠʡʥ ʟʘʩʘʛ 

ʉʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʟʦʨʠʣʛʦ 

ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣʘʘʨ ʄʦʥʛʦʣ ʦʨʥʳ ʭʫʚʴʜ ʫʫʨʭʘʡʥ ʭʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ ʷʤʘʨ ʩʪʘʥʜʘʨʪ ʭʫʫʣʴ 
ʪʦʛʪʦʦʤʞʠʡʥ ʜʘʛʫʫ ʷʚʘʛʜʘʞ ʵʚʜʨʵʣʜ ʦʨʩʦʥ ʛʘʟʨʳʛ ʜʘʭʠʥ ʙʘʡʛʘʣʴ ʦʨʯʠʥ, ʵʨװװʣ ʤʵʥʜ, ʩʘʥʭװװʛʠʡʥ ʭʫʚʴʜ ʵʵʣʪʵʡ 
ʙʦʣʛʦʭ ʪʘʣʘʘʨ ʩʫʜʘʣʞ ʩʘʡʞʨʫʫʣʘʭ, ʭʫʫʣʴ ʵʨʭ ʟװʡʥ  ʪʦʜʦʨʭʦʡ ʰʠʡʜʵʣʜ ʭװʨʭʠʡʛ ʟʦʨʴʩʦʥ. 

ʉʫʜʘʣʛʘʘʥʳ ʦʙʴʝʢʪ 

ʋʫʣ ʫʫʨʭʘʡʥ ʦʣʙʦʨʣʦʣʪ, ʭʘʡʛʫʫʣʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʵʨʭʵʣʜʵʛ ʘʞ ʘʭʫʡʥ ʥʵʛʞװװʜ ʫʫʨʭʘʡʥ ʭʘʘʣʪ ʙʦʣʦʥ ʥᴇʭᴇʥ 
ʩʵʨʛʵʵʣʪ ʭʠʡʛʜʵʵʛװʡ ʛʘʟʘʨ.

ʆʅʆʃʓʅ ʍʕʉʕɻ 

ʋʫʨʭʘʡʥ ʭʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʘʞʣʳʥ ʤᴇʥ 

ʯʘʥʘʨ, ʬʫʥʢʮװװʜ 

 ʊʫʭʘʡʥ ʫʫʨʭʘʡ ʟʦʛʩʦʞ ʦʣʙʦʨʣʦʣʪ, 
ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʮʘʘʰʠʜ 
 ʩװʝʜ ʪʫʭʘʡʥ ʛʘʟʨʳʥ ʙװ ʡ ʙʦʣʩʦʥװʨʛʵʣʞʣʵʭʛװ
ʥʫʪʛʠʡʥ ʙʘʡʛʘʣʴ ʦʨʯʠʥ, ʥʠʡʛʵʤ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ 
ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʘʣ ʘʣʜʘʛʜʘʭʛװʡ ʙʘʡʭʘʘʨ ʪᴇʣᴇʚʣᴇʞ 
ʛװʡʮʵʪʛʵʭ ʘʨʛʘ ʭʵʤʞʵʵʛ ñʋʋʈʍɸʁʅ ʍɸɸʃʊò ʛʵʞ 
ʪʦʜʦʨʭʦʡʣʜʦʛ. װתʥʜ:  

¶ ʋʫʨʭʘʡʥ ʪʘʣʙʘʡ ʜʘʭʴ ʙװʭ ʙʘʨʠʣʛʘ 
ʙʘʡʛʫʫʣʘʤʞʫʫʜʳʛ ʪʘʪʘʥ ʙʫʫʣʛʘʭ, ʥװװʣʛʵʥ 
ʰʠʣʞװװʣʵʭ 

¶ ʋʫʨʭʘʡʥ ʥᴇʣᴇᴇʛᴇᴇʨ ʵʚʜʵʨʩʵʥ ʛʘʟʨʳʛ 
ʘʶʫʣʛװʡ ʙʦʣʛʦʭ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ 

¶ ʍʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʜʘʨʘʘʭ ʘʨʯʠʣʛʘʘ, 
ʤʦʥʠʪʦʨʠʥʛ ʭʠʡʭ 

¶ ʊʫʭʘʡʥ ʛʘʟʨʳʛ ᴇᴇʨ ʟʦʨʠʫʣʘʣʪʘʘʨ ʵʨʛװװʣʵʥ 
ʘʰʠʛʣʘʭ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʵʨʛʵʣʪʵʥʜ ʦʨʫʫʣʘʭ 
ʟʵʨʵʛ ʦʨʥʦ. 

ʍʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʘʞʣʳʛ ʛװʡʮʵʪʛʵʭ װװʨʵʛ, 
ʭʘʨʠʫʮʣʘʛʘ 

ʊʋɿ, ʍʋɺʔʎɸɸ ʕɿʕʄʐʀɻʏ, ʍᴆʈᴆʅɻᴆ 
ʆʈʋʋʃɸɻʏ: 

Å ʋʫʨʭʘʡʥ ʭʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʛ 
ʙʘʪʣʘʭ 

Å ʋʫʨʭʘʡʥ ʭʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʟʘʨʜʘʣ 
(ʪᴇʩᴇʚ) ʙʘʪʣʘʭ, ʭʫʚʘʘʨʠʣʘʭ 

ɻװʡʮʵʪʛʵʭ ʟʘʭʠʨʘʣ, ʛװʡʮʵʪʛʵʭ ʫʜʠʨʜʣʘʛʘ: 

Å ʍʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʛ 
ʙʦʣʦʚʩʨʫʫʣʘʭ, ʭʵʨʵʛʞװװʣʵʭ, ʫʫʨʭʘʡʥ ʫʨʪ, 
ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʥʳ ʪᴇʣᴇʚʣᴇʛᴇᴇʪʵʡ ʫʷʣʜʫʫʣʘʭ  

Å ɼʦʪʦʦʜ ʦʨʦʣʮʦʛʯ ʪʘʣʫʫʜʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘʛ 
ʥʵʛʪʛʵʥ ʭʵʨʵʛʞװװʣʵʭ, ʯʠʛʣװװʣʵʭ  

Å ʍʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʪʵʡ ʭʦʣʙʦʛʜʦʭ 
ʩʘʥʭװװʛʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇ, ʪʦʦʮʦʦʛ ʛʘʨʛʘʭ 

ʊᴇʩʣʠʡʥ ʤʝʥʝʞʝʨ, ʛʵʨʵʵʪ ʦʧʝʨʘʪʦʨ: 

Å ʋʫʨʭʘʡʥ ʭʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʛ 
ʭʵʨʵʛʞװװʣʵʭ  

Å ʋʫʨʭʘʡʥ ʭʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ, ʷʚʮʳʥ ʥᴇʭᴇʥ 
ʩʵʨʛʵʵʣʪʠʡʥ ʟʦʨʠʣʪʫʫʜʳʛ ʙʠʝʣװװʣʵʭ  

Å ʍʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʥʠʡ 
ʭʵʨʵʛʞʠʣʪʠʡʛ ʭʘʥʛʘʭ 

ɹʆ, ʍɸɹ, ʆʅʍ- ʭʵʣʪʵʩ: 

Å ʋʫʨʭʘʡʥ ʭʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʛ 
ʭʵʨʵʛʞװװʣʵʭʵʜ ʤʘʥʣʘʡʣʘʥ ʦʨʦʣʮʦʭ 

Å ʍʫʫʣʴ, ʞʫʨʘʤ, ʩʪʘʥʜʘʨʪʘʜ ʥʠʡʮװװʣʵʥ 
ʪᴇʣᴇʚʣᴇʛᴇᴇʛ ʭʵʨʵʛʞװװʣʵʭʵʜ ʜʵʤʞʣʵʛ װʟװװʣʵʭ 

Å ʐʘʣʛʫʫʨ װʟװװʣʵʣʪװװʜʠʡʥ ʜʘʛʫʫ ʭʵʨʵʛʞʠʣʪʠʡʛ 
 ʥʵʣʵʭ, ʭʷʥʘʭװ

ɹʘʡʛʘʣʴ ʦʨʯʠʥ, ʦʨʦʥ ʥʫʪʛʠʡʥ ʭʘʨʠʣʮʘʘʥʳ ʤʝʥʝʞʝʨ: 

Å ʋʫʨʭʘʡʥ ʭʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ 
ʪᴇʣᴇʚʣᴇʛᴇᴇʥʠʡ ʭʵʨʵʛʞʠʣʪʠʡʛ ʭʷʥʘʭ,  

Å ʭʵʨʵʛʞװװʣʵʭʵʜ ʭʘʤʪʨʘʥ ʘʞʠʣʣʘʭ, ʟᴇʚʣᴇʭ  

Å ɻʘʜʘʘʜ ʦʨʦʣʮʦʛʯ ʪʘʣʫʫʜʳʥ ʦʨʦʣʮʦʦʛ ʭʘʥʛʘʭ  

Å ʍʘʘʣʪʳʥ ʜʘʨʘʘʭ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʣʳʛ ʭʘʥʛʘʭʘʜ 
ʯʠʛʣװװʣʵʭ 

ʋʫʨʭʘʡʥ ʭʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʘʞʣʳʛ 

ʛװʡʮʵʪʛʵʭʵʜ ʙʘʨʠʤʪʣʘʭ ʟʘʨʯʤʫʫʜ 

mailto:sh_khaltar@yahoo.com
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1. ʌʠʟʠʢʠʡʥ ʙʫʶʫ ɻʝʦʪʝʭʥʠʢʠʡʥ ʪʦʛʪʚʦʨʪʦʡ  
ʙʘʡʜʣʳʛ ʭʘʥʛʘʭ. 

2. ɹʠʦʣʦʛʠʡʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʣʳʥ ʪʦʛʪʚʦʨʪʦʡ 
ʙʘʡʜʣʳʛ ʭʘʥʛʘʭ. 

3. ʋʨʪ ʭʫʛʘʮʘʘʥʜ ʘʨʯʠʣʛʘʘ, ʪʦʨʜʦʣʛʦʦ ʭʠʡʭʵʵʩ 
ʟʘʡʣʩʭʠʡʩʵʥ ʙʘʡʭ. 

4. ʍʠʤʠʡʥ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʣʳʛ ʭʘʥʛʘʭ. 

5. ʆʨʦʥ ʥʫʪʛʠʡʥ ʠʨʛʵʜ, ʦʨʦʣʮʦʛʯ ʪʘʣʫʫʜʳʥ 
ʦʨʦʣʮʦʦʛ ʭʘʥʛʘʩʘʥ ʙʘʡʭ 

6. ʍʘʘʣʪʳʥ ʜʘʨʘʘʭ ʛʘʟʘʨ ʘʰʠʛʣʘʣʪʳʥ ʟʦʨʠʫʣʘʣʪʘʜ 
ʯʠʛʣʵʩʵʥ ʙʘʡʭ: 

¶ ɸʷʣʘʣ ʞʫʫʣʯʣʘʣ 

¶ ʆʡʥ ʟʫʨʚʘʩ, ʤʦʜ װʨʞװװʣʵʛ 

¶ ɹʵʣʯʵʵʨ/ʭᴇʜᴇᴇ ʘʞ ʘʭʫʡ 

¶ ʄʫʟʝʡ/ʩʫʨʛʘʣʪʳʥ ʪᴇʚ 

¶ ʋʩʘʣʛʘʘʪʘʡ ʥʦʛʦʦʥʳ ʘʞ ʘʭʫʡ 

ʋʫʣ ʫʫʨʭʘʡʥ װʡʣʜʚʵʨʠʡʥ ʭʘʘʣʪ ʥᴇʭᴇʥ 

ʩʵʨʛʵʵʣʪʠʡʥ ʘʞʣʳʥ ʟʘʨʜʣʳʥ ʙװʪʵʮ, ʟʘʨʜʣʳʛ 

ʪʦʦʮʦʞ ʙʘʡʛʘʘ ʘʨʛʘʯʣʘʣʫʫʜ (Cost estimate 

Methods/Types), ʩʫʜʘʣʛʘʘ 

ʋʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʪ ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʣʘʘʨ 
ʭʵʨʵʛʣʵʛʜʵʞ ʙʘʡʛʘʘ ʫʫʨʭʘʡʥ ʭʘʘʣʪ, ʥᴇʭᴇʥ 
ʩʵʨʛʵʵʣʪʠʡʥ ʟʘʨʜʣʳʛ ʪʦʦʮʦʭʦʜ ʜʘʨʘʘʭ 4 ʘʨʛʘʯʣʘʣʳʛ 
ʪװʛʵʵʤʵʣ ʭʵʨʵʛʣʵʜʵʛ. װתʥʜ: 

1) LoA/LoM - ʋʫʨʭʘʡʥ ʘʤʴʜʨʘʣʳʥ ʤᴇʯʣᴇʛʠʡʥ ʙװʭ 
 ʡʣװ ʝ ʰʘʪʳʛ ʭʘʤʘʨʩʘʥ ʭʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥװ
ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʨʜʘʣ ʪʦʦʮʦʭ, 

2) Regulator FACE/FA - ʉʘʥʭװװʛʠʡʥ ʙʘʪʘʣʛʘʘʥʳ 
ʟʦʨʠʫʣʘʣʪʘʘʨ ʟʘʨʜʘʣ ʪʦʦʮʦʭ (ʦʡʨʦʣʮʦʦʛʦʦʨ 5 ʞʠʣ-
ʵʵʨ) 

3) ARO ï ʍᴇʨᴇʥʛᴇ ʪʘʪʘʥ ʙʫʫʣʛʘʭ ᴇʨ, ʪᴇʣʙᴇʨ ʪʦʦʮʦʭ 
ʙʦʣʦʥ ʩʘʥʭװװ, ʥʷʛʪʣʘʥ ʙʦʜʦʭ ʙװʪʛʵʣʠʡʥ ʪʘʡʣʘʥʛʠʡʥ 
ʟʦʨʠʫʣʘʣʪʘʘʨ ʫʫʨʭʘʡʥ ʭʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ 
ʟʘʨʜʘʣ ʪʦʦʮʦʭ 

4) Sudden Closure ï ɻʵʥʵʪʠʡʥ ʭʘʘʣʪ ʟʦʨʠʫʣʘʣʪʘʘʨ 
ʟʘʨʜʘʣ ʪʦʦʮʦʭ 

LoA/LoM: 

¶ ʋʫʣ ʫʫʨʭʘʡʥ ʪᴇʩᴇʣ ʭʵʨʵʛʞװװʣʵʛʯ ᴇᴇʨʠʡʥ 
ʙʠʟʥʝʩ ʪᴇʣᴇʚʣᴇʛᴇᴇ, ʫʫʨʭʘʡʥ װʡʣ 
ʘʞʠʣʣʘʛʘʘʥʳ ʪᴇʣᴇʚʣᴇʛᴇᴇ, ʩʘʥʭװװʛʠʡʥ 
ʪᴇʣᴇʚʣᴇʛᴇᴇʥʜ ʘʰʠʛʣʘʥʘ  

¶ ʍʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʩʘʥʛʠʡʥ 
ʭʫʨʠʤʪʣʘʣʜ ʘʰʠʛʣʘʜʘʛ 

¶ ʂʦʤʧʘʥʠʡ ʫʜʠʨʜʣʘʛʫʫʜ, ʛװʡʮʵʪʛʵʭ 
ʫʜʠʨʜʣʘʛʫʫʜ, ʩʘʥʭװװʛʠʡʥ ʘʞʠʣʪʥʫʫʜ 
ʘʰʠʛʣʘʥʘ 

Regulator/Financial Assurance- ʍʫʫʣʴ, ʵʨʭ ʟװʡʥ 
ʰʘʘʨʜʣʘʛʘ/ʉʘʥʭװװʛʠʡʥ ʙʘʪʘʣʛʘʘ: 

ʍʫʫʣʴ ʪʦʛʪʦʦʛʯ, ʟʘʩʛʠʡʥ ʛʘʟʘʨ ʩʘʥʭװװʛʠʡʥ ʙʘʪʘʣʛʘʘ 
ʛʘʨʛʘʭʘʜ ʘʰʠʛʣʘʥʘ; ʊᴇʩᴇʣ ʭʵʨʵʛʞװװʣʵʛʯ ʫʫʨʭʘʡʥ 
ʭʘʘʣʪʳʛ ʛװʡʮʵʪʛʵʭ ʙʦʣʦʤʞʛװʡ ʙʦʣʩʦʥ ʪʦʭʠʦʣʜʦʣʜ 
ʪʫʩ ʘʞʣʳʛ ʛװʡʮʵʪʛʵʭ 3 ʜʘʛʯ ʵʪʛʵʵʜ ʙʦʣʦʥ ʟʘʩʛʠʡʥ 
ʛʘʟʘʨ ʘʰʠʛʣʘʥʘ 

Financial liability (ARO) - ʉʘʥʭװװʛʠʡʥ װװʨʵʛ 
ʭʘʨʠʫʮʣʘʛʘ: 

¶ ʉʘʥʭװװ, ʥʷʛʪʣʘʥ ʙʦʜʦʭ ʙװʨʪʛʵʣʠʡʥ 
(ʩʘʥʭװװʛʠʡʥ ʘʫʜʠʪʦʨ, ʩʘʥʭװװʛʠʡʥ 
ʰʠʥʞʵʵʯ, ʥʷʛʪʣʘʥ) ʪʘʡʣʘʥʜ ʘʰʠʛʣʘʛʜʘʥʘ 

¶ ɿʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ ʪᴇʩᴇʣ ʭʵʨʵʛʞװװʣʵʛʯ 
ʜʦʪʦʦʜʜʦʦ ʘʰʠʛʣʘʥʘ 

¶ ʂʦʤʧʘʥʠʡ ʫʜʠʨʜʣʘʛʫʫʜ, ʛװʡʮʵʪʛʵʭ 
ʫʜʠʨʜʣʘʛʫʫʜ, ʭʫʚʴʮʘʘ ʵʟʵʤʰʠʛʯʠʜ, 
ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʛʯʠʜ, ʭʫʫʣʴ ʪʦʛʪʦʦʛʯʠʜ 
ʘʰʠʛʣʘʥʘ 

Sudden Closure- ɻʵʥʵʪʠʡʥ ʭʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ: 

¶ ʊᴇʩᴇʣ ʭʵʨʵʛʞװװʣʵʛʯ ʜʦʪʦʦʜʜʦʦ ʘʰʠʛʣʘʥʘ 

¶ ɿʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ/ʟʘʩʛʠʡʥ ʛʘʟʘʨ ʰʘʘʨʜʩʘʥ 
ʪʦʭʠʦʣʜʦʣʜ ʛʘʨʛʘʞ ʠʨʞ ʘʰʠʛʣʘʥʘ 

¶ ʂʦʤʧʘʥʠʡ ʫʜʠʨʜʣʘʛʫʫʜ, ʛװʡʮʵʪʛʵʭ 
ʫʜʠʨʜʣʘʛʫʫʜ, ʩʘʥʭװװʛʠʡʥ ʘʞʠʣʪʥʫʫʜ , 
ʙʠʝʥʝʩʠʡʥ ʵʨʩʜʣʠʡʥ ʙʘʛ ʘʰʠʛʣʘʥʘ 

ʍʘʘʣʪ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʘʞʣʳʥ ʩʘʥʭװװʛʠʡʥ ʵʭ 
 ʣʵʭ ʙʦʣʦʤʞʠʪ ʭʫʚʠʣʙʘʨʫʫʜ, ʵʨʭװװʨʜװʩʚʵʨ ʙװװ
ʟװʡʥ ʘʢʪʫʫʜ 

¶ ʍᴇʨᴇʥʛʠʡʥ ʙʘʪʘʣʛʘʘ ʛʘʨʛʫʫʣʘʭʛװʡʛʵʵʨ ʫʫʣ 
ʫʫʨʭʘʡʥ ʘʞʠʣʣʘʛʘʘ ʵʭʣװװʣʵʭ ʥʴ ʵʨʛʵʵʜ ʦʨʦʥ 
ʥʫʪʛʠʡʥ ʠʨʛʵʜ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ ʭʠʡʭʛװʡ, ʛʘʟʘʨ 
ʰʦʨʦʦʛ ʦʥʛʦʡʣʛʦʞ ʭʘʷʯʭʘʘʜ ʷʚʯʠʭʜʘʛ ʛʵʩʵʥ 
ʦʡʣʛʦʣʪʪʦʡ ʙʦʣʯʭʦʦʜ ʙʘʡʛʘʘ. ʕʥʵ ʤʵʪʠʡʥ 
ʞʠʰʵʵʥʵʵʩ װװʜʵʥ ᴆʚᴇʨʭʘʥʛʘʡ, ʉʵʣʵʥʛʵ, 
ɿʘʘʤʘʨ ʛʵʵʜ ʦʣʦʥ ʛʘʟʨʫʫʜ ʫʫʣ ʫʫʨʭʘʡʥ װʡʣ 
ʘʞʠʣʣʘʛʘʘʛ ʤʫʫ ʜʵʵʨʵʵ ʤʫʫʭʘʡ, ʤʫʫʭʘʡ ʜʵʵʨʵʵ 
ʫʣʮʘʥ ʭʘʨʘʛʜʫʫʣʞ ʙʘʡʥʘ. ʅᴇʛᴇᴇ ʪʘʣʘʘʩ ʫʫʣ 
ʫʫʨʭʘʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʵʟʵʥ ʭʦʣʙʦʛʜʦʛʯ ʥʴ 
ʙʘʡʛʘʘ ʛʵʩʵʥ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʛ ʙʦʜʠʪʦʦʨ ʭʠʡʭ 
ʭװʨʪʵʣ ʰװװʭ, ʮʘʛʜʘʘ ʧʨʦʮʝʩʩ ʛʵʩʵʵʨ ʜʘʭʠʥ ʣ 
ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ ʦʨʭʠʛʜʦʭ. ʕʥʵ ʙʘʡʛʘʣʠʡʥ 
ʪᴇʜʠʡ ʭʵʤʞʵʵʛʵʵʨ ʜʦʦʨʜʦʭ ʙʦʜʠʪ ʥᴇʭʮʣʠʡʛ 
ʙʠʡ ʙʦʣʛʦʜʦʛ. 

¶ ʀʡʤʵʵʩ ʘʥʭʥʘʘʩ ʥʴ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʙʘʨʴʮʘʘ 
ʭᴇʨᴇʥʛᴇ ʙʘʡʛʘʘʜ ʫʣʩʘʜ ʙʘʡʨʰʯʠʭʩʘʥ ʙʦʣ 
ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʵʵ ʭʠʡ ʛʵʵʜ ʘʨʘʘʩ ʥʴ ʭᴇᴇʮᴇʣʜᴇʭ 
ʘʩʫʫʜʘʣ װװʩʵʭʛװʡ. ʅᴇʛᴇᴇ ʪʘʣʘʘʩ ʫʫʣ ʫʫʨʭʘʡʥ 
ʢʦʤʧʘʥʠ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ ʭʠʡʭʛװʡ ʭʘʷʘʜ ʷʚʥʘ 
ʛʵʩʵʥ ʘʡʜʘʩ װװʩʵʭʛװʡ. ʄᴇʥ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ 
ʭʠʡʭʛװʡ ʭʘʷʘʜ ʷʚʩʘʥ ʯ ʛʵʩʵʥ ʤʵʨʛʵʞʣʠʡʥ 
ʙʘʡʛʫʫʣʣʘʛʳʥ ʭװʤװװʩ ʥʴ ɿʘʩʛʠʡʥ ʛʘʟʨʘʘʩ 
ʙʘʨʴʮʘʘ ʭᴇʨᴇʥʛʠʡʛ ʘʚʘʘʜ ʙʘʡʛʘʣʠʡʥ ʫʥʘʛʘʥ 
ʪᴇʨʭ ʥʴ ʘʥʭ ʷʤʘʨ ʙʘʡʩʘʥʪʘʡ ʘʜʠʣʭʘʥ ʥᴇʭᴇʥ 
ʩʵʨʛʵʵʣʪ ʭʠʡʯʭʵʵʜ ʦʨʦʥ ʥʫʪʘʛʪ ʭװʣʵʵʣʛʵʞ 
ᴇʛᴇᴇʜ ʟʦʛʩʦʭʛװʡ ʞʠʣ ʠʨʵʭ 5 ʞʠʣʠʡʥ ʪʫʨʰ 
ʙʘʡʛʘʣʠʡʥ ʫʥʘʛʘʥ ʪᴇʨʭᴇʥʜᴇᴇ ʭʵʨ ʦʨʞ ʙʘʡʛʘʘ 
ʩʫʜʣʘʘʜ ʷʚʯʠʭ ʞʠʰʵʵʪʵʡ. 

¶ ɹʘʡʛʘʣʴ ʦʨʯʥʳʛ ʭʘʤʛʘʘʣʘʭ ʭʫʫʣʴ ʵʨʭʟװʡʥ 
ʦʨʯʠʥ: 

¶ ʄʦʥʛʦʣ ʋʣʩʘʜ ʭװʯʠʥ ʪᴇʛᴇʣʜᴇʨ ʤᴇʨʜᴇʛʜᴇʞ 
ʙʘʡʛʘʘ ʭʫʫʣʴ ʵʨʭ ʟװʡʥ ʦʨʯʠʥ, ʜװʨʵʤ ʞʫʨʤʳʥ 
ʭװʨʵʵʥʜ װʡʣ ʘʞʠʣʣʘʛʘʘʛʘʘ ʷʚʫʫʣʞ ʭװʨʵʵʣʵʥ 
ʙʫʡ ʙʘʡʛʘʣʴ ʦʨʯʥʳʛ ʭʘʤʛʘʘʣʥʘ. ʘʡʛʘʣʠʡʥ 
ʥᴇᴇʮʠʡʛ ʘʰʠʛʣʘʭ ʙʦʣʦʥ ʙʘʡʛʘʣʴ ʭʘʤʛʘʘʣʘʭʘʜ 
ʰʘʘʨʜʣʘʛʘʪʘʡ ʄʦʥʛʦʣ ʋʣʩʘʜ ʭװʯʠʥ ʪᴇʛᴇʣʜᴇʨ 
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ʤᴇʨʜᴇʛʜᴇʞ ʙʫʡ ʟʘʨʠʤ ʭʫʫʣʴ, ʪʦʛʪʦʦʤʞʫʫʜʳʛ 
ʜʘʨʘʘʭ ʭװʩʥʵʛʪʵʜ ʞʘʛʩʘʘʥ ʭʘʨʫʫʣʘʚ. 

ʍװʩʥʵʛʪ 1. ɹʘʡʛʘʣʴ ʦʨʯʥʳʛ ʭʘʤʛʘʘʣʘʭ ʄʋ-ʳʥ ʭʫʫʣʴ, 
ʪʦʛʪʦʦʤʞʫʫʜ 

 ̄ ʍʫʫʣʠʡʥ ʥʵʨ 
ɹʘʪʣʘʛʜʩʘʥ 

ʦʛʥʦʦ 

ʅʵʤʵʣʪ 

ᴇᴇʨʯʣᴇʣʪ 

ʦʨʩʦʥ 

1 
ɸʰʠʛʪ ʤʘʣʪʤʘʣʳʥ 

ʪʫʭʘʡ ʭʫʫʣʴ 
2012.05.27 - 

2 

ɸʛʘʘʨʳʥ 

ʙʦʭʠʨʜʣʳʥ 

ʪᴇʣʙᴇʨʠʡʥ ʪʫʭʘʡ 

2010.06.24 - 

3 ɸʛʘʘʨʳʥ ʪʫʭʘʡ 2010.06.24 2012.05.27 

4 
ʍʦʛ ʭʘʷʛʜʣʳʥ 

ʪʫʭʘʡ 
2003.11.28 2012.05.17 

5 ɸʤʴʪʥʳ ʪʫʭʘʡ 2012.05.17 - 

6 

ɹʘʡʛʘʣʴ ʦʨʯʠʥʜ 

ʥᴇʣᴇᴇʣᴇʭ ʙʘʡʜʣʳʥ 

 ʥʵʣʛʵʵʥʠʡ ʪʫʭʘʡװ

2006.05.25 2012.05.17 

7 
ɹʘʡʛʘʣʠʡʥ 

ʫʨʛʘʤʣʳʥ ʪʫʭʘʡ 
1995.04.11 2010.12.09 

8 

ɹʘʡʛʘʣʠʡʥ ʥᴇᴇʮ 

ʘʰʠʛʣʘʩʥʳ 

ʪᴇʣʙᴇʨʠʡʥ ʪʫʭʘʡ 

2012.05.17 - 

9 
ɹʘʡʛʘʣʴ ʦʨʯʥʳ 

ʭʘʤʛʘʘʣʘʭ ʪʫʭʘʡ 
1995.03.30 2010.07.08 

10 ɻʘʟʨʳʥ ʪʫʭʘʡ 2002.06.07 2005.07.01 

11 
ɻʘʟʨʳʥ ʭʵʚʣʠʡʥ 

ʪʫʭʘʡ 
1988.11.29 1995.04.17 

12 
ɻʘʟʨʳʥ ʪᴇʣʙᴇʨʠʡʥ 

ʪʫʭʘʡ 
1997.04.24 2005.07.01 

13 ʉʦʸʣʳʥ ʪʫʭʘʡ 1996.04.11 - 

14 
ʉʦʸʣʳʥ ᴇʚʠʡʛ 

ʭʘʤʛʘʘʣʘʭ ʪʫʭʘʡ 
2001.06.08 2005.06.02 

15 
ʋʨʛʘʤʘʣ 

ʭʘʤʛʘʘʣʣʳʥ ʪʫʭʘʡ 
2007.11.15 2011.1.20 

16 ʋʩʥʳ ʪʫʭʘʡ 2004.04.22 2009.08.25 

17 
ʋʩ ʙʦʭʠʨʜʫʫʣʩʘʥʳ 

ʪᴇʣʙᴇʨʠʡʥ ʪʫʭʘʡ 
2012.05.17 - 

18 

ʍʠʤʠʡʥ ʭʦʨʪ 

ʙʦʣʦʥ ʘʶʫʣʪʘʡ 

ʭʦʨʪ ʙʦʜʠʩʳʥ 

ʪʫʭʘʡ 

2006.05.22 2011.10.06 

19 

ʍᴇʜᴇʣʤᴇʨʠʡʥ 

ʘʶʫʣʛװʡ ʙʘʡʜʘʣ, 

ʵʨװװʣ ʘʭʫʡ 

2008.05.22 2011.01.20 

20 
ɻʘʤʰʛʘʘʩ 

ʭʘʤʛʘʘʣʘʭ ʪʫʭʘʡ 
2012.05.17 - 

21 

ʍᴇʨʩ ʭʘʤʛʘʘʣʘʭ, 

ʮᴇʣʞʠʣʪᴇᴇʩ 

ʩʵʨʛʠʡʣʵʭ ʪʫʭʘʡ 

2012.05.17 - 

ʍװʩʥʵʛʪ 2. ɹʘʡʛʘʣʴ ʦʨʯʥʳʛ ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ ʜʘʨʘʘʭ 
ʩʪʘʥʜʘʨʪ, ʪʫʰʘʘʣʳʛ ʙʘʨʠʤʪʘʣʞ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʥʘ 

 ̄
 ʉʪʘʥʜʘʨʪʳʥ 

ʪʵʤʜʵʛʣʵʛʵʵ 
ʉʪʘʥʜʘʨʪʳʥ ʪʵʤʜʵʛʣʵʛʵʵ 

ʅᴇʭᴇʥ ʩʵʨʛʵʵʣʪ 

1 MNS 5914:2008 
ɹʆ. ʕʚʜʵʨʩʵʥ ʛʘʟʨʳʥ ʥᴇʭᴇʥ 

ʩʵʨʛʵʵʣʪ 

2 MNS 5915:2008 

ɹʆ. ʋʫʣ ʫʫʨʭʘʡʥ װʡʣ 

ʘʞʠʣʣʘʛʘʘʛʘʘʨ ʵʚʜʵʨʩʵʥ 

ʛʘʟʨʳʥ ʘʥʛʠʣʘʣ 

3 MNS 5916:2008 

ɹʆ. ɻʘʟʘʨ ʰʦʨʦʦʥʳ ʘʞʣʳʥ 

 ʨʞʠʣ ʰʠʤʪ ʭᴇʨʩװ ʝʜװ

ʭʫʫʣʘʣʪ, ʭʘʜʛʘʣʘʣʪ 

4 MNS 5917:2008 

ɹʆ. ʋʫʣ ʫʫʨʭʘʡʥ װʡʣ 

ʘʞʠʣʣʘʘʛʘʘʥʘʘʩ װװʜʵʥ 

ʵʚʜʵʨʩʵʥ ʛʘʟʨʳʛ ʥᴇʭᴇʥ 

ʩʵʨʛʵʵʭ. ʊʝʭʥʠʢʠʡʥ ʝʨᴇʥʭʠʡ 

ʰʘʘʨʜʣʘʛʘ 

ʍʘʘʣʪ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʘʞʣʳʥ ʟʘʨʜʣʳʛ 

ʩʘʥʭװװʞװװʣʵʭʵʜ ʪʫʣʛʘʤʜʘʞ ʙʫʡ ʘʩʫʫʜʘʣ 

1994 ʦʥʳ ɸʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʪʫʭʘʡ ʘʥʭʥʳ ʭʫʫʣʠʥʜ 
ñʆʨʜʳʛ ʙʫʶʫ ʪװװʥʠʡ ʭʵʩʛʠʡʛ ʘʰʠʛʣʘʞ, ʜʫʫʩʩʘʥ 
ʪʦʭʠʦʣʜʦʣʜ ʫʫʨʭʘʡʥ ʵʜʵʣʙʵʨʠʡʛ ʙʘʡʛʘʣʴ ʭʘʤʛʘʘʣʘʭ 
ʘʨʛʘ ʭʵʤʞʵʵʥʠʡ ʪᴇʣᴇʚʣᴇʛᴇᴇʥʠʡ ʜʘʛʫʫ ʥᴇʭᴇʥ 
ʩʵʨʛʵʵʞ, ʦʨʜʳʛ ʭʫʫʣʴ ʪʦʛʪʦʦʤʞʠʜ ʟʘʘʩʘʥ ʞʫʨʤʳʥ 
ʜʘʛʫʫ ʪװʨʵʵʩʣװװʣʵʛʯʠʜ ʭװʣʵʵʣʛʵʥ ᴇʛᴇʭò ʛʵʞ ʟʘʘʞʵʵ. 
ʄᴇʥ ʵʥʵʭװװ ʭʫʫʣʠʥʜ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ װʟװװʣʵʭ 
ʥᴇʣᴇᴇʣʣʠʡʛ ʙʘʛʘʩʛʘʭ, ʙʦʭʠʨʜʣʦʦʩ ʭʘʤʛʘʘʣʘʭ, ʥᴇʭᴇʥ 
ʩʵʨʛʵʵʭ װװʨʛʵʵ ʙʠʝʣװװʣʵʭʠʡʥ ʙʘʪʘʣʛʘʘ ʙʦʣʛʦʞ, 
ʪʫʭʘʡ ʞʠʣʠʡʥ ʙʘʡʛʘʣʴ ʦʨʯʥʳʛ ʭʘʤʛʘʘʣʘʭ 
ʪᴇʣᴇʚʣᴇʛᴇᴇʥʠʡ 50%-ʘʘʩ ʙʘʛʘʛװʡ ʭʫʚʠʡʛ װʡʣ 
ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʘʡʛʘʘ ʩʫʤ, ʜװװʨʛʠʡʥ 
ʟʘʭʠʨʛʘʘʥʳ ʙʘʡʛʫʫʣʣʘʛʘʜ ʙʘʨʴʮʘʘʣʘʥ ʰʠʣʞװװʣʥʵ 
ʛʵʞ ʟʘʘʞʵʵ. ʕʥʵʭװװ ʟʘʘʣʪʘʘʨʘʘ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ 
 ʛʠʡʥ ʙʘʪʘʣʛʘʘʞʫʫʣʘʣʪװװʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʩʘʥʭװ
ʭʠʡʣʛװʡʛʵʵʨ ʟᴇʚʭᴇʥ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳʛ 
ʭʘʤʛʘʘʣʘʭ ʘʞʣʳʥʭʘʘ ʙʘʪʘʣʛʘʘ ʙʦʣʛʦʭ ʪʦʜʦʨʭʦʡ 
ʭʵʩʛʠʡʛ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʘʡʛʘʘ ʩʫʤ, 
ʜװװʨʵʛʪʵʵ ʙʘʡʨʰʫʫʣʥʘ. ʍʘʨʠʥ 1994 ʦʥʳ ɸʰʠʛʪ 
ʤʘʣʪʤʘʣʳʥ ʪʫʭʘʡ ʭʫʫʣʠʡʥ ʭװʣʵʵʣʛʵʭ ʭʘʨʠʫʮʣʘʛʘ 
ʛʵʩʵʥ ʭʵʩʵʛʪ ʙʘʡʛʘʣʴ ʦʨʯʥʳʛ ʭʘʤʛʘʘʣʘʭ, ʫʫʨʭʘʡʥ 
ʵʜʵʣʙʵʨ ʛʘʟʨʳʛ ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ װװʨʛʵʵ ʙʠʝʣװװʣʵʵʛװʡ 
ʙʦʣ ʭʦʭʠʨʣʳʛ ʥᴇʭᴇʥ ʪᴇʣװװʣʞ, 10,000 ʪᴇʛ ʪʦʨʛʦʥʦ 
ʛʵʞʵʵ. ʕʥʵ ʭᴇʜᴇʣʤᴇʨʠʡʥ ʭᴇʣʩʥʠʡ ʜʦʦʜ ʭʵʤʞʵʵʛ 2 
ʜʘʭʠʥ ᴇʩʩᴇʥ ʭʵʤʞʵʵʛʵʵʨ ʪʦʨʛʦʭ ʣʦʛʠʢ ʦʨʞʵʵ. ʍʵʨʵʚ 
ʪʫʭʘʡ װʝʜ ʍᴇʜᴇʣʤᴇʨʠʡʥ ʭᴇʣʩʥʠʡ ʜʦʦʜ ʭʵʤʞʵʵʛ 
1994 ʦʥʳ ʵʭʵʵʨ 5,020 ʪᴇʛ ʛʵʞ ʪʦʦʮʦʞ ʙʘʡʩʘʥ ʛʵʚʵʣ 
ᴇʥᴇᴇʛʠʡʥ ʭʘʥʰʘʘʨ ʙʦʣ 192,000 ʭ 2 = 384,000 ʪᴇʛ-
ᴇᴇʨ ʪʦʨʛʦʭʦʦʨ ʙʘʡʞ. ʗʛ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ ʭʠʡʭ 
ʩʘʥʭװװʛʠʡʥ ʙʘʪʘʣʛʘʘ ʵʥʵ ʭʫʫʣʠʥʜ ʩʫʫʣʛʘʞ ᴇʛᴇᴇʛװʡ. 
ʅᴇʭᴇʥ ʩʵʨʛʵʵʣʪ ʭʠʡʭ ʵʩʵʭʵʜ ʩʘʥʭװװʛʵʵʨ ʙʫʶʫ 
ʤᴇʥʛᴇᴇʨ ʙʘʪʘʣʛʘʘ ʛʘʨʛʫʫʣʘʥ ʙʘʨʴʮʘʘʣʘʘʜ ʥᴇʭᴇʥ 
ʩʵʨʛʵʵʣʪʵʵ ʭʠʡʣʛװʡʛʵʵʨ ʭʘʷʯʠʭʩʘʥ ʪʦʭʠʦʣʜʦʣʜ 
ʤʵʨʛʵʞʣʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘʘʨ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ 
ʭʠʡʣʛʵʜʵʛ ʤʝʭʘʥʠʟʤ ʶʤ. ʍʵʨʵʚ ʘʞ ʘʭʫʡʥ ʥʵʛʞ 
ʵʨʜʵʩ ʙʘʷʣʘʛʠʡʥ װʥʵ ʤʫʫʜʘʭ, ʵʩʚʵʣ ʫʫʣ ʪʝʭʥʠʢʠʡʥ 
ʥᴇʭʮᴇʣʠʡʥ ʫʣʤʘʘʩ ʪᴇʣᴇʚʣᴇʩᴇʥ ʭʫʛʘʮʘʘʥʘʘʩ ᴇʤʥᴇ 
ʫʫʨʭʘʡ ʭʘʘʛʜʘʞ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣʙʦʣ ʥᴇʭᴇʥ 
ʩʵʨʛʵʵʣʪ ʭʠʡʭ ʙʘʪʘʣʛʘʘ װʥʜʩʵʥʜʵʵ ʘʣʛʘ ʙʘʡʥʘ. 

1994 ʦʥʳ ʭʫʫʣʠʘʨ ʋʫʣ ʫʫʨʭʘʡʥ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ 
ʭʠʡʭ װװʨʛʠʡʛ ʘʞ ʘʭʫʡʥ ʥʵʛʞװװʜʵʜ ʙװʨʵʥ ʜʘʘʪʛʘʞʵʵ. 
ʍʵʨʵʚ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ ʭʠʡʭʛװʡʛʵʵʨ ʦʨʭʠʭ, 
ʩʘʥʭװװʛʠʡʥ ʭװʥʜʨʵʣ ʛʘʨʘʭ, ʘʞ ʘʭʫʡʥ ʥʵʛʞ 
ʜʘʤʧʫʫʨʘʭ ʟʵʨʵʛ ʵʨʩʜʵʣ ʛʘʨʘʭʛװʡ ʛʵʞ ʪʦʦʮʩʦʥ 
ʙʦʣʦʣʪʦʡ. ʆʣʦʥ ʫʣʩʳʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʜʵʣʭʠʡ ʜʵʵʨ 
 ʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʘʡʛʘʘ ʫʫʨʭʘʡʥ 8/10  ʥʴװ
ʪᴇʣᴇʚʣᴇʩᴇʥ ʭʫʛʘʮʘʘʥʘʘʩ ᴇʤʥᴇ ʭʘʘʛʜʘʭ ʵʩʚʵʣ ʪװʨ 
ʟʦʛʩʜʦʛ ʛʵʩʵʥ ʩʫʜʘʣʛʘʘ ʙʘʡʛʘʘ ʶʤ. ʄᴇʥ 
ʩʫʜʘʣʛʘʘʥʘʘʩ ʭʘʨʘʭʘʜ ʜʵʣʭʠʡʥ ʭʵʤʞʵʵʥʜ ʫʫʨʭʘʡ 
ʭʘʘʛʜʩʘʥ ʰʘʣʪʛʘʘʥ ʥʴ ʠʭʵʥʭ ʪʦʭʠʦʣʜʦʣʜ 
ʩʘʥʭװװʛʠʡʥ ʭװʥʜʨʵʣ ʙʫʶʫ ʟʘʭ ʟʵʵʣ ʜʵʵʨ ʪʫʭʘʡ ʵʨʜʵʩ 
ʙʘʷʣʛʠʡʥ װʥʵ ʙʘʛʘʩʩʘʥʘʘʩ ʙʦʣʦʦʜ װװʜ ʭʘʘʣʛʘ 
ʙʘʨʠʭʘʜ ʭװʨʜʵʛ ʙʘʡʥʘ. ʍʵʨʵʚ ᴇʥᴇᴇʜᴇʨ ʄʦʥʛʦʣ 
ʋʣʩʘʜ ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ ʫʫʨʭʘʡʥʫʫʜ ʵʜʠʡʥ ʟʘʩʛʠʡʥ 
 ʡ ʙʦʣʦʦʜ ʫʫʨʭʘʡ ʛʵʥʵʪ ʭʘʘʛʜʘʭ ʙʦʣװʨ ʘʰʠʛʛװ
ʭʘʘʥʘʘʩ ʷʤʘʨ ʭᴇʨᴇʥʛᴇᴇʨ ʵʥʵ ʪʦʤ ʫʫʨʭʘʡʥʫʫʜʳʛ 
ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ ʚʵ? 

2013 ʦʥʳ ʩװװʣʵʵʨ ʛʘʨʛʘʩʘʥ 24,636.8 ʛʘ ʛʘʟʘʨ ʫʫʣ 
ʫʫʨʭʘʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʛʘʘʨ ʵʚʜʵʨʩʥʵʵʩ 18,356.0 ʛʘ 
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ʛʘʟʘʨ ʥʴ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ ʭʠʡʩʵʥ ʛʵʞ ʜװʛʥʵʞʵʵ. 
ʄʘʥʘʡ ʫʣʩʘʜ ʫʫʣ ʫʫʨʭʘʡʥ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ 
ʦʡʨʦʣʮʦʦʛʦʦʨ 74% ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʪʵʡ ʙʘʡʥʘ ʛʵʩʵʥ 
ʜװʛʥʵʣʪ ʛʘʨʯ ʙʦʣʥʦ. ʕʥʵ ʙʦʣ ʪʦʦʥ ʫʪʛʘʘʨ ʠʭ ʩʘʡʥ 
 ʣʵʣʪ ʶʤ. ɹʫʩʘʜ ʭᴇʛʞʩᴇʥ ʙʦʣʦʥ ʭᴇʛʞʠʞ ʙʘʡʛʘʘװװʟװ
ʫʣʩʫʫʜ ʠʡʤ ʪʦʦʥ ʭʵʤʞʵʵʥʜ ʭװʨʵʭ ʛʵʞ ʦʣʦʥ ʷʥʟʘʘʨ 
ʘʞʠʣʣʘʞ ʙʘʡʥʘ. 

ʄʘʥʘʡ ʫʣʩʘʜ 1994 ʦʥʳ ɸʰʠʛʪ ʄʘʣʪʤʘʣʳʥ ʪʫʭʘʡ 
ʭʫʫʣʴ ʛʘʨʩʥʘʘʩ ʭʦʡʰ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʙʘʨʴʮʘʘ 
ʭᴇʨᴇʥʛᴇ ʘʚʘʣʛװʡʛʵʵʨ ʞʠʣ ʙװʨ ʙʘʡʛʘʣʴ ʦʨʯʥʳʛ 
ʭʘʤʛʘʘʣʘʭʘʜ ʟʘʨʮʫʫʣʘʭ ʭᴇʨᴇʥʛᴇʥʠʡ 50% ʪʵʥʮʵʭ 
ʭᴇʨᴇʥʛʠʡʛ ɹʆʅʍɸɾʗ-ʥʳ ʪʫʩʛʘʡ ʜʘʥʩʘʥʜ 
ʙʘʡʨʰʫʫʣʘʥ ʭʘʜʛʘʣʘʭ ʤʝʭʘʥʠʟʤʪʘʡ. ʕʥʵ ʤʝʭʘʥʠʟʤ 
ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʪʫʭʘʡ ʭʫʫʣʴ ʭʵʣʵʣʮʵʭ ʙʦʣʛʦʥ 
ʧʨʦʮʝʩʩʳʥ ʭʫʚʴʜ ᴇᴇʨʯʣᴇʛʜᴇʣʛװʡ ʷʚʩʘʘʨ 
ᴇʥᴇᴇʜᴇʨʪʵʡ ʟʦʣʛʦʦʜ ʙʘʡʛʘʘ. 2014 ʦʥʳ 12-ʨ ʩʘʨʳʥ 
30-ʥʳ ᴇʜʨʠʡʥ ʙʘʡʜʣʘʘʨ ʵʥʵʭװװ ʪʫʩʛʘʡ ʜʘʥʩʘʥʜ 
ʥʠʡʪʜʵʵ 9.1 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛ  ʙʘʡʨʰʫʫʣʩʘʥ ʙʘʡʥʘ. ʕʥʵ 
ʭʵʜʠʡ ʠʭ ʤᴇʥʛᴇ ʰʠʛ ʭʘʨʘʛʜʘʞ ʙʘʡʛʘʘ ʙʦʣʦʚʯ 
ʰʘʘʨʜʣʘʛʘ ʛʘʨʘʘʜ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ ʭʠʡʭʵʜ ʵʥʵ ʤᴇʥʛᴇ 
ʭװʨʵʭ װװ? ɾʠʰʵʵ ʥʴ: ɻʦʚʠʡʥ ʭʫʨ ʪʫʥʘʜʘʩ ʙʘʛʘʪʘʡ 
ʫʫʨʭʘʡʥʫʫʜʳʥ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ ʭʠʡʭʵʜ ʵʥʵ ʤᴇʥʛᴇ 
ʭװʨʵʭ װװ? ʕʥʵʭװװ ʟʘʨʜʘʣ ʙʫʮʘʘʞ ʙʫʣʘʭ, ʰʠʤʪ 
ʭᴇʨʩᴇᴇʨ ʙʫʣʘʭ, ʪʵʛʰʣʵʭ, ʩʠʡʨʵʛʞװװʣʵʭ, ʙʦʨʥʦʡʜʦʭ, 
 ʨ ʩʫʫʣʛʘʭ, ʫʩʞʫʫʣʘʣʪʳʥ ʟʘʨʜʘʣ ʦʨʥʦ ʛʵʞ ʪʦʦʮʦʭʦʜװ
ʭʘʨʘʘʭʘʥ ʭװʨʵʭʛװʡ ʙʦʣ ʫʫ? ʅʵʛʵʥ ʞʠʰʵʵ ʪʘʪʲʷ. 

ʍװʩʥʵʛʪ 3. ɸʅʋ-ʳʥ ʅʴʶ ʄʝʢʩʠʢʦ ʤʫʞʠʡʥ 
ʫʫʨʭʘʡʥʫʫʜʪʘʡ ʭʘʨʴʮʫʫʣʞ װʟʴʝ 

 ̄ ʋʣʩ 
ʕʚʜʵʨʩʵʥ ʛʘʟʨʳʥ 

ʭʵʤʞʵʵ 

ɹʘʨʴʮʘʘ ʭᴇʨᴇʥʛᴇ 

(ʘʤ.ʜʦʣ) 

1 ʄʦʥʛʦʣ ʋʣʩ 6,280.8 4,702,283.45 

2 
ɸʅʋ- ʅʴʶ 

ʄʝʢʩʠʢʦ 
10,539.9 693,615,072.92 

ɾʠʯ: 2015 ʦʥʳ 5 ʜʫʛʘʘʨ ʩʘʨ 25-ᴇʜʨʠʡʥ ʄʦʥʛʦʣ 
ɹʘʥʢʥʳ ʭʘʥʰ ʙʫʶʫ 1,935.23-ʘʘʨ ʪʦʦʮʣʦʦ. 

ɽʨᴇʥʭʠʡ ʜװʛʥʵʣʪ 

2013 ʦʥʜ ʤʦʥʛʦʣ ʦʨʥʳ ʭʫʚʴʜ ʫʫʣ ʫʫʨʭʘʡʥ ʦʣʙʦʨʣʦʪ 
 ʩʯ ʵʚʜʵʨʩʵʥ ʛʘʟʘʨ 24,6 ʤʷʥ.ʛʘװװ ʡʣ ʘʞʠʣʣʘʛʘʘʥʘʘʩװ
ʙʘʡʩʥʘʘʩ 74%-ʜ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ ʭʠʡʛʜʵʞ 6,3 ʤʷʥ.ʛʘ 
ʪʘʣʙʘʡʜ ʦʛʪ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ ʭʠʡʛʜʵʵʛװʡ ʛʵʩʵʥ 
ʩʫʜʘʣʛʘʘ ʛʘʨʞʵʵ. ʍʘʨʠʥ 2021-ʦʥʳ ʙʘʡʜʣʘʘʨ ʄʦʥʛʦʣ 
ʫʣʩʘʜ ʥʠʡʪ 11,3 ʤʷʥ.ʛʘ ʪʘʣʙʘʡʜ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ 
ʭʠʡʛʜʵʵʛװʡ ʛʵʩʵʥ ʩʪʘʪʠʩʪʠʢ ʩʫʜʘʣʛʘʘ ʙʘʡʥʘ 
/1212.mn/ .װתʥʵʵʩ ʭʘʨʘʭʘʜ ʫʫʣ ʫʫʨʭʘʡʥ ʭʘʘʣʪ, 
ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʥ ʘʞʠʣ ʞʠʣʵʵʩ ʞʠʣʜ ʤʫʫ ʜʫʪʤʘʛ 
ʭʠʡʛʜʵʞ ʙʫʡ ʥʴ ʠʣʪ ʙʘʡʥʘ. ʋʛ ʘʩʫʫʜʣʳʛ ʥᴇʭᴇʥ 
ʩʵʨʛʵʵʣʪʠʡʥ ʩʘʥ ʙװʨʜװװʣʵʣʪʪʵʡ ʭʦʣʙʦʞ ʙʦʣʥʦ. 

 

ɸʰʠʛʣʘʩʘʥ ʤʘʪʝʨʠʘʣ 

1. https://www.1212.mn/tables.aspx?TBL_ID=DT_
NSO_2400_009V1 

2. https://www.trends.mn/n/3447 

3. https://legalinfo.mn/mn/detail/63 

https://www.amep.mn/userfiles/files/MineClosurePlan
sCosts_UEC.pdf 
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 ñʐʀɺʕʕ-ʆɺʆʆò  ʍʂ-ʀʁʅ ʉɸʅʍתתɻʀʁʅ תʁʃ ɸɾʀʃʃɸɸɻɸɸɻ 

ʉɸʁɾʈʋʋʃɸʍ ɹʆʃʆʄɾʀʁʅ ʉʋɼɸʃɻɸɸ 

 

ʉʫʜʘʣʛʘʘ ʛװʡʮʵʪʛʵʩʵʥ: ʍװʜʵʨʯʫʣʫʫʥ ʉʘʥʜʘʨʴ 

ʋʜʠʨʜʘʛʯ ʙʘʛʰ: ʉʦʩʦʨʙʘʨʘʤ ʅʘʥʜʠʥʮʵʮʵʛ 

ʐʠʥʞʣʵʥʭ ʋʭʘʘʥ ʊʝʭʥʦʣʦʛʠʡʥ ʀʭ ʉʫʨʛʫʫʣʴ, ɻʝʦʣʦʛʠ ʋʫʣ ʋʫʨʭʘʡʥ ʉʫʨʛʫʫʣʴ, ʋʫʨʭʘʡʥ ʊʝʭʥʦʣʦʛʠʡʥ ʉʘʣʙʘʨ 

ʀ-ʤʘʡʣ ʭʘʷʛ: nandintsetsegs@must.edu.mn;  

 
ʍʫʨʘʘʥʛʫʡ-ʂʦʤʧʘʥʠ ʥʴ ʪʦʛʪʚʦʨʪʦʡ ʭʵʚʠʡʥ Ϯʡʣ ʘʞʠʣʣʘʛʘʘʛ ʭʘʥʛʘʞ ʘʞʠʣʣʘʭʘʜ ʤʘʰ ʦʣʦʥ ʘʩʫʫʜʘʣ 

ʙʵʨʭʰʵʵʣʪʵʡ ʪʫʣʛʘʨʜʘʛ. ʊʫʣʛʘʤʜʘʞ ʙʫʡ ʘʩʫʫʜʣʳʛ ʰʠʡʜʚʵʨʣʵʭʠʡʥ ʪʫʣʜ Ϯʡʣ ʘʞʠʣʣʘʛʘʘʛʘʘ ʷʚʫʫʣʘʭʘʜ ʥϺʣϺϺʣʞ 

ʙʫʡ ʭϮʯʠʥ ʟϮʡʣʩ ʮʘʘʰʠʜ ʷʤʘʨ ʘʨʛʘ ʭʵʤʞʵʵ ʘʚʯ ʘʞʠʣʣʘʚʘʣ ʪʦʭʠʨʦʤʞʪʦʡʛ ʪʦʜʦʨʭʦʡʣʦʭ ʭʵʨʵʛʪʵʡ. ʉʫʜʘʣʛʘʘʥʜ 

ñʐʠʚʵʵ-ʆʚʦʦò ʍʂ-ʠʡʥ 2017-2021 ʦʥʳ ʩʘʥʭϮϮʛʠʡʥ ʪʘʡʣʘʥʛ ʩʦʥʛʦʥ ʘʚʯ ʪϮϮʥʜ Ϯʥʜʵʩʣʵʥ ʩʘʥʭϮϮʛʠʡʥ ʰʠʥʞʠʣʛʵʵ 

ʭʠʡʩʥʵʵʨ ʢʦʤʧʘʥʠʡʥ ʭϺʨϺʥʛϺ, ʵʟʜʠʡʥ Ϻʤʯ, ʘʰʠʛ ʘʣʜʘʛʜʣʳʥ  ʭʘʨʴʮʘʘ, Ϻʨ ʪϺʣʙϺʨϺϺ ʪϺʣϺʭ ʯʘʜʚʘʨ,  ʭϺʨʚϺʭ ʯʘʜʚʘʨ, 

ʵʨʛʵʮʠʡʥ ʭʘʨʴʮʘʘʛ ʪʦʜʦʨʭʦʡʣʩʦʥ 

ʊϮʣʭϮϮʨ Ϯʛ: ʩʘʥʭϮϮʛʠʡʥ ʪʘʡʣʘʥ, ʰʠʥʞʠʣʛʵʵ, ʘʰʠʛ ʘʣʜʘʛʜʘʣ

I. ʋɼʀʈʊɻɸʃ 

ʐʠʚʵʵ ʆʚʦʦʛʠʡʥ ʭװʨʵʥ ʥװװʨʩʥʠʡ ʦʨʜ ʛʘʟʘʨ ʥʴ 
ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʦʩ ʟװװʥ ʫʨʘʛʰʘʘ 260 ʢʤ-ʪ 
ɻʦʚʴʩװʤʙʵʨ ʘʡʤʛʠʡʥ ʐʠʚʵʵʛʦʚʴ ʩʫʤʳʥ ʥʫʪʘʛʪ 
ʋʣʘʘʥʙʘʘʪʘʨ-ɹʵʵʞʠʥʛʠʡʥ ʦʣʦʥ ʫʣʩʳʥ ʪᴇʤᴇʨ ʟʘʤʳʥ 
ʜʵʨʛʵʜ ʜʘʣʘʡʥ ʪװʚʰʠʥᴇᴇʩ 1180-1230 ʤʝʪʨʪ ʦʨʰʠʥʦ. 
ʆʨʜ ʥʴ ʟװװʥ ʭʦʡʥʦʦʩʦʦ ʙʘʨʫʫʥ ʫʨʘʛʰʘʘ ʩʫʥʘʞ 
ʪʦʛʪʩʦʥ ʫʨʪʘʘʨʘʘ 35 ʢʤ ᴇʨʛᴇʥᴇᴇʨᴇᴇ 15 ʢʤ 
ʭʵʤʞʵʵʪʵʡ. ʐʠʚʵʵ ʆʚʦʦʛʠʡʥ ʥװװʨʩʥʠʡ ʦʨʜ ʥʴ ʥʠʡʪ 
29500.0 ʛʘ ʪʘʣʙʘʡʛ ʭʘʤʘʨʜʘʛ ʙᴇʛᴇᴇʜ ʥʠʡʪ 2,708.7 
ʩʘʷ ʪʦʥʥ ʥװװʨʩʥʠʡ ʥᴇᴇʮʪʵʡ ʙʫʶʫ ʐʠʥʵ-ʋʩ, ᴆʝʭʠʡʥ 
ʮʘʛʘʘʥ, ʅʦʛʦʦʥ ʪʦʡʨʤʳʥ ʛʵʩʵʥ 3 ʭʵʩʛװװʜʵʵʩ 
ʙװʨʜʵʥʵ. 

1991 ʦʥʳ 12 ʜʫʛʘʘʨ ʩʘʨʳʥ 23-ʥʳ ᴇʜᴇʨ ʘʥʭʥʳ 
ʥװװʨʩʵʵ ʙʦʨʣʫʫʣʞ ʵʭʵʣʩʵʥ. . ʐʠʚʵʵ-ʆʚʦʦʛʠʡʥ 
ʦʨʜʳʥ ʥװװʨʩ ʥʴ ɹ-2 ʙװʣʛʠʡʥ ʭװʨʵʥ ʥװװʨʩʥʠʡ 
ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʥʘ. ʆʨʜ ʥʴ ʥװװʨʩʥʠʡ ʥʠʡʪ 8 
ʜʘʚʭʘʨʛʘʪʘʡ ʙᴇʛᴇᴇʜ ʦʜʦʦʛʠʡʥ ʙʘʡʜʣʘʘʨ I ʙʘ II 
ʜʘʚʭʘʨʛʘʘʩ ʦʣʙʦʨʣʦʣʪ ʷʚʘʛʜʘʞ ʙʘʡʥʘ.  

ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʫʫʨʭʘʡʥ ʫʫʣʳʥ ʘʞʣʳʥ ʥװװʨʩ 
ʦʣʙʦʨʣʦʣʪ, ʙʦʨʣʫʫʣʘʣʪ, ʭᴇʨʩ ʭʫʫʣʘʣʪ ʭʵʤʞʵʵ 
ʪʦʛʪʚʦʨʪʦʡ ʥʵʤʵʛʜʵʞ ʥװװʨʩʥʠʡ ʜʦʪʦʦʜʳʥ ʟʘʭ ʟʵʵʣ 
ʜʵʵʨ ʵʟʣʵʭ ʙʘʡʨ ʩʫʫʨʴ ʫʣʘʤ ʙװʨ ʙʵʭʞʠʞ ʙʘʡʥʘ. ʊʫʩ 
ʢʦʤʧʘʥʠ 2021 ʦʥʳ ʩʪʘʪʠʩʪʠʢʠʡʥ ʤʵʜʵʵʛʵʵʨ ʄʦʥʛʦʣ 
ʋʣʩʳʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʥװװʨʩʥʠʡ  28.3%-ʠʡʛ 
ʭʘʥʛʘʜʘʛ, ʄʦʥʛʦʣʳʥ ʵʨʯʠʤ ʭװʯʥʠʡ 70%-ʠʡʛ 
 ʡʣʜʚʵʨʣʵʜʵʛ ñɼʎʉ-4ò, ʊᴆʍʂ-ʠʡʥ ʭʵʨʵʛʮʵʵʥʠʡװ
50%-ʠʡʛ ʭʘʥʛʘʜʘʛ ʙʘ "ɼʎʉ-3", ɸʤʛʘʣʘʥ ʜʫʣʘʘʥʳ 
ʩʪʘʥʮ, ɹʦʨ-ᴆʥʜᴇʨ ʋɹת, ɼʦʨʥʦʛʦʚʴ, ɻʦʚʴʩװʤʙʵʨ, 
ʊᴇʚ ʘʡʤʘʛ, ʉʵʣʵʥʛʵ ʟʵʨʵʛ ʮʘʭʠʣʛʘʘʥ, ʜʫʣʘʘʥʳ 
ʩʪʘʥʮʫʫʜʘʜ ʥװװʨʩʵʵ ʥʠʡʣװװʣʜʵʛ. 

II. ʉʋɼɸʃɻɸɸ 

1-ʨ ʭװʩʥʵʛʪ. ʩʘʥʭװװʛʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʰʠʥʞʠʣʛʵʵ 

 ʣʵʣʪ 2017 2018 2019 2020 2021װװʟת

ʙʘʨʘʘ 

ʤʘʪʝʨʠʘʣʳʥ 

ʵʨʛʵʣʪ 

3.24 1.22 3.81 3.31 3.79 

ʘʚʣʘʛʘ 

ʮʫʛʣʫʫʣʘʭ 

ʜʫʥʜʘʞ 

ʭʫʛʘʮʘʘ 

24.0 15.2 27.4 16.54 16.77 

 ʣʵʣʪ 2017 2018 2019 2020 2021װװʟת

 ʥʜʩʵʥװ

ʭᴇʨᴇʥʛʠʡʥ 

ʵʨʛʵʣʪ 

0.52 0.26 0.55 0.61 0.61 

ʥʠʡʪ 

ʭᴇʨᴇʥʛʠʡʥ 

ʵʨʛʵʣʪ 

0.42 0.21 0.45 0.47 0.49 

 

ɻʨʘʬʠʢ1. ʩʘʥʭװװʛʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʰʠʥʞʠʣʛʵʵʥʠʡ 

ʭʘʨʴʮʫʫʣʩʘʥ װʟװװʣʵʣʪ  

 ɼʵʵʨʭ ʛʨʘʬʠʢʘʘʩ ʭʘʨʘʭʘʜ ʘʚʣʘʛʘ ʮʫʛʣʫʫʣʘʭ 
ʜʫʥʜʘʞ ʭʫʛʘʮʘʘ, ʙʘʨʘʘ ʤʘʪʝʨʠʘʣʳʥ ʵʨʛʵʣʪ 2019 ʦʥʜ 
ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ, װʥʜʩʵʥ ʭᴇʨᴇʥʛʠʡʥ ʵʨʛʵʣʪ, ʥʠʡʪ 
ʭᴇʨᴇʥʛʠʡʥ ʵʨʛʵʣʪ 2021 ʦʥʜ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ 
 .ʣʵʣʪʪʵʡ ʙʘʡʥʘװװʟװ

2-ʨ ʭװʩʥʵʛʪ. ᴇʨʠʡʥ ʰʠʥʞʠʣʛʵʵ 
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ʩʘʥʭװװʛʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ 

ʰʠʥʞʠʣʛʵʵ

ʙʘʨʘʘ ʤʘʪʝʨʠʘʣʳʥ ʵʨʛʵʣʪ

ʘʚʣʘʛʘ ʮʫʛʣʫʫʣʘʭ ʜʫʥʜʘʞ ʭʫʛʘʮʘʘ

ʥʜʩʵʥ ʭᴇʨᴇʥʛʠʡʥ ʵʨʛʵʣʪװ

ʥʠʡʪ ʭᴇʨᴇʥʛʠʡʥ ʵʨʛʵʣʪ
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ʋʫʣ ʫʫʨʭʘʡʥ ʤʝʥʝʞʤʝʥʪ 

132 

 

 ʣʵʣʪ 2017 2018 2019 2020 2021װװʟת

ᴆʨʠʡʥ ʭʘʨʴʮʘʘ 0.94 0.94 1.02 1.04 1.11 

ᴆʨ-ʭʫʚʴʮʘʘʪ 

ʢʘʧʠʪʘʣʳʥ 

ʭʘʨʴʮʘʘ 

1.75 1.82 1.86 2.08 2.06 

ʭװװ ʪᴇʣᴇʭ 

ʯʘʜʚʘʨʳʥ 

ʭʘʨʴʮʘʘ 

4.68 0 -13.9 -4.78 -26.5 

ɻʨʘʬʠʢ2: ᴇʨʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʭʘʨʴʮʫʫʣʘʣʪ  

ᴆʨʠʡʥ ʭʘʨʴʮʘʘ 2021 ʦʥʜ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ, ᴇʨ- 
ʭʫʚʴʮʘʘʪ ʢʘʧʠʪʘʣʳʥ ʭʘʨʴʮʘʘ 2020 ʦʥʜ ʭʘʤʛʠʡʥ 
ᴇʥʜᴇʨ, ʭװװ ʪᴇʣᴇʭ ʯʘʜʚʘʨʳʥ ʭʘʨʴʮʘʘ 2017 ᴇʥʜᴇʨ 
 .ʣʵʣʪʪʵʡ ʙʘʡʥʘװװʟװ

3-ʨ ʭװʩʥʵʛʪ: ʭᴇʨʚᴇʭ ʯʘʜʚʘʨʳʥ ʰʠʥʞʠʣʛʵ 

  2017 2018 2019 2020 2021 

ɸʞʣʳʥ 

ʮʵʚʵʨ 

ʢʘʧʠʪʘʣ, 

ʩʘʷ.ʪᴇʛ  

-41000 

666.50 

-3536 

3364.90 

-2811 

0414.80 

-2370 

6430.20 

-

26244 

667.80 

ʕʨʛʵʣʪʠʡʥ 

ʭʘʨʴʮʘʘ 
0.37 0.41 0.45 0.55 0.47 

ʊᴇʣʙᴇʨ 

ʪװʨʛʵʥ 

ʛװʡʮʵʪʛʵʭ 

ʯʘʜʚʘʨʳʥ 

ʭʘʨʴʮʘʘ 

0.17 0.11 0.17 0.2 0.13 

 

ʐʠʚʵʵ-ʆʚʦʦ ʍʂ-ʠʡʥ ʭʫʚʴʜ ʘʞʣʳʥ ʮʵʚʵʨ ʢʘʧʠʪʘʣ 
ʜʫʥʜʞʘʘʨ -30885108,84ʪᴇʛ ʙʘʡʥʘ. ɸʞʣʳʥ ʮʵʚʵʨ 
ʢʘʧʠʪʘʣʳʥ ʟʦʭʠʩʪʦʡ ʭʵʤʞʵʵ ʵʝʨʵʛ ʫʪʛʘʪʘʡ ʙʘʡʭ װʝʜ 
ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨʠʡʛ ʪʦʛʪʩʦʥ ʭʫʛʘʮʘʘʥʜʘʘ 
ʪᴇʣʞ, ʭᴇʨᴇʥʛᴇᴇ ᴇʩʛᴇʭ ʙʦʣʦʤʞʪʦʡ ʙʦʣʜʦʛ. 

ʍʘʨʠʥ ʵʨʛʵʣʪʠʡʥ ʭʘʨʴʮʘʘʥʳ ʭʫʚʴʜ ʢʦʤʧʘʥʠʡ 
ʵʨʛʵʣʪʠʡʥ ʭʘʨʴʮʘʘ ʥʴ 2-ʪʦʡ ʦʡʨʦʣʮʦʦ ʙʘʡʭ ʥʴ 
ʟʦʭʠʤʞʪʦʡ ʛʵʞ װʟʜʵʛ. ʊʠʡʤʵʵʩ ʫʛ ʫʫʨʭʘʡʥ ʭʫʚʴʜ 
ʵʨʛʵʣʪʠʡʥ ʭʘʨʴʮʘʘ ʥʴ ʜʫʥʜʞʘʘʨ 0.5 װʟװװʣʵʣʪʪʵʡ 
ʙʘʡʥʘ. 

 

 

 

ɻʨʘʬʠʢ3: ʘʞʣʳʥ ʮʵʚʵʨ ʢʘʧʠʪʘʣʳʥ ʭʘʨʴʮʫʫʣʘʣʪ 

ɸʞʣʳʥ ʮʵʚʵʨ ʢʘʧʠʪʘʣ 2017 ʦʥʜ ʭʘʤʛʠʡʥ ʙʘʛʘ ʙʫʶʫ 

-41000666.50ʪᴇʛ, 2020 ʦʥʜ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʙʫʶʫ -
23706430.20 ʙʘʡʥʘ. 

ɻʨʘʬʠʢ 4. ʭᴇʨʚᴇʭ ʯʘʜʚʘʨʳʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʭʘʨʴʮʫʫʣʘʣʪ 

2017 ʦʥʜ ʵʨʛʵʣʪʠʡʥ ʭʘʨʴʮʘʘ 0.37 ʙʘʡʩʘʥ ʙʘ 2020 
ʦʥʳʛ ʭװʨʪʵʣ ʪʦʛʪʚʦʨʪʦʡ ᴇʩʯ 0.55 ʙʦʣʩʦʥ , ʪᴇʣʙᴇʨ 
ʪװʨʛʵʥ ʛװʡʮʵʪʛʵʭ ʯʘʜʚʘʨʳʥ ʭʘʨʴʮʘʘ 2018 ʦʥʜ 0.11 
ʙʘʡʩʘʥ ʙʘ 2020 ʦʥʳʛ ʭװʨʪʵʣ ʪʦʛʪʚʦʨʪʦʡ ᴇʩʯ 0.2 
ʙʦʣʩʦʥ ʙʘʡʥʘ. 

 

 

 

4-ʨ ʭװʩʥʵʛʪ. ʘʰʠʛʪ ʘʞʠʣʣʘʛʘʘʥʳ ʰʠʥʞʠʣʛʵʵ 

  2017 2018 2019 2020 2021 

ʅʠʡʪ 

ʘʭʠʫʮ 

ʘʰʠʛ 

0.15 0.08 -0.02 0.03 -0.07 

 ʡʣת

ʘʞʠʣʣʘ 

ʛʘʘʥʳ 

ʘʭʠʫʮ  

ʘʰʠʛ 

0.01 -0.004 -0.13 -0.04 -0.15 

ʎʵʚʵʨ 

ʘʭʠʫʮ 

 ʘʰʠʛ 

0.01 -0.004 -0.13 -0.04 -0.15 

ʍᴇʨᴇʥʛᴇ 

ʦʨʫʫʣʘʣ 

ʪʳʥ ᴇʛᴇᴇʞ 

0.01 -0.001 -0.06 -0.02 -0.07 
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ᴆʨ-ʭʫʚʴʮʘʘʪ ʢʘʧʠʪʘʣʳʥ ʭʘʨʴʮʘʘ
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ʭʘʨʴʮʫʫʣʘʣʪ

ʕʨʛʵʣʪʠʡʥ ʭʘʨʴʮʘʘ
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  2017 2018 2019 2020 2021 

ʍʫʚʴʮʘʘʪ 

ʢʘʧʠʪʘʣʳʥ 

ᴇʛᴇᴇʞ 

0.01 -0.002 -0.11 -0.04 -0.13 

ɻʨʘʬʠʢ5. ɸhʠʛʪ ʘʞʠʣʣʘʛʘʘʥʳ ʰʠʥʞʠʣʛʵʵʥʠʡ ʭʘʨʴʮʫʫʣʘʣʪ  

ɸʰʠʛʪ ʘʞʠʣʣʘʛʘʘʥʳ ʰʠʥʞʠʣʛʵʵʥʵʵʩ ʭʘʨʘʭʘʜ 2017 
ʦʥʜ ʘʰʠʛʪʘʡ ʘʞʠʣʣʘʩʘʥ ʙᴇʛᴇᴇʜ 2018-2021 ʦʥʫʫʜʘʜ 
ʘʣʜʘʛʜʘʣʪʘʡ ʘʞʠʣʣʘʩʘʥ ʙʘʡʥʘ. 

5-ʨ ʭװʩʥʵʛʪ: ʵʨʛʵʮʠʡʥ ʰʠʥʞʠʣʛʵʵ 

 ʣʵʣʪ 2017 2018 2019 2020 2021װװʟװ

ʘʚʣʘʛʳʥ ʵʨʛʵʮ 

/ʫʜʘʘ/ 
28.1 29.3 25.5 40.6 38.3 

ʘʚʣʘʛʠʡʥ ʵʨʛʵʮ 

/ᴇʜᴇʨ/  
12.8 12.3 14.1 8.9 9.4 

ʙʘʨʘʘ 

ʤʘʪʝʨʠʘʣʳʥ 

ʵʨʛʵʮ /ʫʜʘʘ/ 

4.0 3.1 3.4 3.1 3.7 

ʙʘʨʘʘ 

ʤʘʪʝʨʠʘʣʳʥ 

ʵʨʛʵʮ /ᴇʜᴇʨ/ 

89.4 117.5 106.4 117.6 98.2 

ʵʨʛʵʣʪʠʡʥ 

ʭᴇʨᴇʥʛʠʡʥ ʵʨʛʵʮ 

/ʫʜʘʘ/  

2.1 1.0 2.4 2.0 2.6 

ʵʨʛʵʣʪʠʡʥ 

ʭᴇʨᴇʥʛʠʡʥ ʵʨʛʵʮ 

/ᴇʜᴇʨ/  

172.8 372.8 151.1 177.8 140.8 

ʥʠʡʪ ʭᴇʨᴇʥʛʠʡʥ 

ʵʨʛʵʮ 
0.42 0.21 0.45 0.47 0.49 

ᴇʛʣᴇʛʠʡʥ ʵʨʛʵʮ 

/ʫʜʘʘ/  
0.8 0.0 0.6 0.6 1.0 

ᴇʛʣᴇʛʠʡʥ ʵʨʛʵʮ 

/ᴇʜᴇʨ/  
428.9 0.0 574.4 579.9 373.3 

 ʡʣʜʚʵʨʠʡʥװ

ʮʠʢʣʠʡʥ ʭʫʛʘʮʘʘ 
102.3 129.8 120.5 126.5 107.6 

ʩʘʥʭװװʛʠʡʥ 

ʮʠʢʣʠʡʥ ʭʫʛʘʮʘʘ 

-

326.6 
129.8 

-

453.9 

-

453.4 

-

265.8 

ɻʨʘʬʠʢ 6. ʵʨʛʵʮʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʭʘʨʴʮʫʫʣʘʣʪ 

ɸʚʣʘʛʳʥ ʵʨʛʵʮ /ᴇʜᴇʨ/-ʠʡʥ ʭʫʚʴʜ 2019ʦʥʜ 14.1 ʙʫʶʫ 
ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ װʟװװʣʵʣʪʪʵʡ ʙᴇʛᴇᴇʜ ʙʘʨʘʘ 
ʤʘʪʝʨʠʘʣʳʥ ʵʨʛʵʮ /ᴇʜᴇʨ/-ʠʡʥ ʭʫʚʴʜ 2020 ʦʥʜ 117.6 
ʵʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛʠʡʥ ʵʨʛʵʮ /ʫʜʘʘ/-ʠʡʥ ʭʫʚʴʜ 2018 
ʦʥʜ 372.8 ʙʘ ʥʠʡʪ ʭᴇʨᴇʥʛʠʡʥ ʵʨʛʵʮ ʥʴ 2021 ʦʥʜ 
0.49, ᴇʛʣᴇʛʠʡʥ ʵʨʛʵʮ /ʫʜʘʘ/ ʥʴ 2020 ʦʥʜ 579.9 , 
 , ʡʣʜʚʵʨʠʡʥ ʮʠʢʣʠʡʥ ʭʫʛʘʮʘʘ 2018 ʦʥʜ 129.8װ
ʩʘʥʭװװʛʠʡʥ ʮʠʢʣʠʡʥ ʭʫʛʘʮʘʘ  ʥʴ 2018 ʦʥʜ 129.8 ʛʵʭ 
ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ װʟװװʣʵʣʪʪʵʡ ʙʘʡʥʘ. ɼʵʵʨʭ 
 ʜʵʵʩ ʭʘʨʘʭʘʜ ʥʠʡʪ ʭᴇʨᴇʥʛʠʡʥ ʵʨʛʵʮװװʣʵʣʪװװʟװ
ʙʦʣʦʥ ᴇʜʨʠʡʥ ʵʨʛʵʮ ᴇʩᴇʣʪʪʵʡ ʙʘʡʥʘ. 

 

 

6-ʨ ʭװʩʥʵʛʪ. ʙʦʩʦʦ ʰʠʥʞʠʣʛʵʵʥʠʡ װʟװװʣʵʣʪ 

 ʣʵʣʪװװʟת

ʅʵʛʞʠʡʥ 

ʭʫʚʴ 

ʅʵʛʞʠʡʥ 

ʭʫʚʴ 

ʅʵʛʞʠʡʥ 

ʭʫʚʴ 

ʅʵʛʞʠʡʥ 

ʭʫʚʴ 

ʅʵʛʞʠʡʥ 

ʭʫʚʴ 

2017 2018 2019 2020 2021 

ʕʨʛʵʣʪʠʡʥ 
ʭᴇʨᴇʥʛʠʡʥ 

ʜװʥ 

20% 20% 19% 23% 19% 

ʕʨʛʵʣʪʠʡʥ 

ʙʫʩ 
ʭᴇʨᴇʥʛʠʡʥ 

ʜװʥ 

80% 80% 81% 77% 81% 

ʅʠʡʪ 
ʭᴇʨᴇʥʛʠʡʥ 

ʜװʥ 

100%  100%  100%   100%  100% 

ɹʦʛʠʥʦ 

ʭʫʛʘʮʘʘʪ 

ᴇʨ 

ʪᴇʣʙᴇʨʠʡʥ 
ʜװʥ 

58% 36% 40% 41% 37% 

ʋʨʪ 

ʭʫʛʘʮʘʘʪ 

ᴇʨ 
ʪᴇʣʙᴇʨʠʡʥ 

ʜװʥ 

42% 64% 60% 59% 63% 

-0.20

-0.15

-0.10

-0.05

0.00

0.05

0.10

0.15

0.20

2017 2018 2019 2020 2021
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ʅʠʡʪ ʘʭʠʫʮ ʘʰʠʛ

ʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʘʭʠʫʮ  ʘʰʠʛת

ʎʵʚʵʨ ʘʭʠʫʮ ʘʰʠʛ
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ʵʨʛʵʮʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ 

ʭʘʨʴʮʫʫʣʘʣʪ

ʘʚʣʘʛʳʥ ʵʨʛʵʮ /ʫʜʘʘ/
ʘʚʣʘʛʠʡʥ ʵʨʛʵʮ /ᴇʜᴇʨ/ 
ʙʘʨʘʘ ʤʘʪʝʨʠʘʣʳʥ ʵʨʛʵʮ /ʫʜʘʘ/
ʙʘʨʘʘ ʤʘʪʝʨʠʘʣʳʥ ʵʨʛʵʮ /ᴇʜᴇʨ/
ʵʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛʠʡʥ ʵʨʛʵʮ /ʫʜʘʘ/ 
ʵʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛʠʡʥ ʵʨʛʵʮ /ᴇʜᴇʨ/ 
ʥʠʡʪ ʭᴇʨᴇʥʛʠʡʥ ʵʨʛʵʮ
ᴇʛʣᴇʛʠʡʥ ʵʨʛʵʮ /ʫʜʘʘ/ 
ᴇʛʣᴇʛʠʡʥ ʵʨʛʵʮ /ᴇʜᴇʨ/ 
ʡʣʜʚʵʨʠʡʥ ʮʠʢʣʠʡʥ ʭʫʛʘʮʘʘװ
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 ʣʵʣʪװװʟת

ʅʵʛʞʠʡʥ 

ʭʫʚʴ 

ʅʵʛʞʠʡʥ 

ʭʫʚʴ 

ʅʵʛʞʠʡʥ 

ʭʫʚʴ 

ʅʵʛʞʠʡʥ 

ʭʫʚʴ 

ʅʵʛʞʠʡʥ 

ʭʫʚʴ 

2017 2018 2019 2020 2021 

ᴆʨ 

ʪᴇʣʙᴇʨʠʡʥ 

ʥʠʡʪ ʜװʥ 

94% 96% 102% 104% 111% 

ʕʟʜʠʡʥ 
ᴇʤʯʠʡʥ 

ʜװʥ 

6% 4% -2% -4% -11% 

ᴆʨ ʪᴇʣʙᴇʨ 
ʙʘ ɻʟʜʠʡʥ 

ᴇʤʯʠʡʥ 

ʜװʥ 

100%   100%   100%   100%   100% 

ɻʨʘʬʠʢ 7. ʭᴇʨᴇʥʛᴇʜ ʵʟʣʵʭ ʭʫʚʠʡʥ ʭʘʨʴʮʫʫʣʘʣʪ  

ɹʦʩʦʦ ʰʠʥʞʠʣʛʵʵʥʠʡ ʭʫʚʴʜ: 2017-2021 ʦʥʫʫʜʘʜ 
ʵʨʛʵʣʪʠʡʥ ʙʫʩ ʭᴇʨᴇʥʛᴇ ʠʭʪʵʡ ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʙʦʛʠʥʦ 
ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨʠʡʥ ʜװʥ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʙʫʶʫ 
2017 ʦʥʜ 64695974,3ʪᴇʛ ʙʘʡʥʘ. ʋʨʪ ʭʫʛʘʮʘʘʪ ᴇʨ 
ʪᴇʣʙᴇʨʠʡʥ ʜװʥ 2021ʦʥʜ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʙʫʶʫ 
84470818,7 ʪᴇʛ ʙʘʡʥʘ. 

 

ɼתɻʅʕʃʊ 

2017-2021 ʦʥʫʫʜʘʜ ñʐʠʚʵʵ-ʆʚʦʦò ʍʂ ʥʴ ʵʨʛʵʣʪʠʡʥ 
ʭᴇʨᴇʥʛᴇ ʙʘʛʘʪʘʡ, ʵʨʛʵʣʪʠʡʥ ʙʫʩ ʭᴇʨᴇʥʛᴇ ʠʭʪʵʡ, ʫʨʪ 
ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨ ʠʭʪʵʡ, ʘʞʣʳʥ ʮʵʚʵʨ ʢʘʧʠʪʘʣ ʥʴ 
ʩᴇʨᴇʛ ʫʪʛʘʪʘʡ ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʪ ᴇʨ 
ʪᴇʣʙᴇʨʠʡʥ ʜװʥ 2017 ʦʥʜ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ, ʫʨʪ 
ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨʠʡʥ ʜװʥ 2021ʦʥʜ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ 
ʤᴇʥ ʥʵʛʞ ʙʦʨʣʫʫʣʘʭ ʥװװʨʩʥʠʡ װʥʵ ʥʴ 
 ʡ ʮʘʘʰʠʜװʡʣʜʚʵʨʣʵʣʠʡʥ ʟʘʨʜʣʘʘ ʥᴇʭᴇʞ ʯʘʜʘʭʛװ
ʘʣʜʘʛʜʘʣʪʘʡ ʘʞʠʣʣʘʭ ʥᴇʭʮᴇʣ װװʩʯ ʘʰʠʛʛװʡ 
ʘʞʠʣʣʘʩʘʥʛ ʥʴ ʩʫʜʘʣʛʘʘ ʰʠʥʞʠʣʛʵʵʛʵʵʨ ʥʦʪʣʦʚ. 

ʅʆʄ ɿתʁ 

[1]. ʐʠʚʵʵ-ʆʚʦʦ ʍʂ-ʠʡʥ ʩʘʥʭװװʛʠʡʥ ʪʘʡʣʘʥ 

[2]. www.must.edu.mn/mn/esh_oguulel_zaavar/
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ʍᴇʨᴇʥʛᴇʜ ʵʟʣʵʭ  ʭʫʚʴ

ʕʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛʠʡʥ ʜװʥʕʨʛʵʣʪʠʡʥ ʙʫʩ ʭᴇʨᴇʥʛʠʡʥ ʜװʥ

ʅʠʡʪ ʭᴇʨᴇʥʛʠʡʥ ʜװʥɹʦʛʠʥʦ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨʠʡʥ ʜװʥ

ʋʨʪ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨʠʡʥ ʜװʥᴆʨ ʪᴇʣʙᴇʨʠʡʥ ʥʠʡʪ ʜװʥ

ʕʟʜʠʡʥ ᴇʤʯʠʡʥ ʜװʥᴆʨ ʪᴇʣʙᴇʨ ʙʘ ʵʟʜʠʡʥ ᴇʤʯʠʡʥ ʜװʥ

http://www.must.edu.mn/mn/esh_oguulel_zaavar/
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ɹ.ʃʫʚʩʘʥʥʷʤ1, ʍ.ʕʥʭʞʠʥ 2 

1 ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ, ɻʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ ʩʫʨʛʫʫʣʴ, ʋʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʩʘʣʙʘʨ, ʋʫʣ ʫʫʨʭʘʡʥ 

ʤʘʨʢʰʝʡʜʝʨ 1-ʨ ʢʫʨʩ 
2 ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ, ɻʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ ʩʫʨʛʫʫʣʴ, ɻʝʦʣʦʛʠ, ʛʠʜʨʦʛʝʦʣʦʛʠʡʥ ʩʘʣʙʘʨ, ɻʝʦʣʦʛʠ 1-ʨ 

ʢʫʨʩ 

ʀ-ʤʘʡʣ ʭʘʷʛ: luwsannyamb@gmail.com; enhjnenne@gmail.com; 

 

ʍʫʨʘʘʥʛʫʡ - ʕʥʵʭϮϮ ʩʫʜʘʣʛʘʘ ʥʴ ʄʦʥʛʦʣʳʥ ʙʘʡʛʘʣʠʡʥ ʙʘʷʣʛʠʡʥ ʦʣʙʦʨʣʦʣʪʳʥ ʵʨʯʠʤʪʵʡ ʭϺʛʞʠʣ ʥʴ 

ʄʦʥʛʦʣʳʥ ʭϮʥ ʘʤʳʥ ʦʨʣʦʛʦ, ʮʘʣʠʥ ʭϺʣʩϺʥʜ ʭʵʨʭʵʥ ʥϺʣϺϺʣʞ ʙʘʡʛʘʘʛ ʩʫʜʣʘʭʘʜ ʯʠʛʣʵʩʵʥ. ʄʘʥʘʡ ʵʜʠʡʥ 

ʟʘʩʛʠʡʥ ʭϺʛʞʣʠʡʥ Ϯʨ ʜϮʥʜ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʳʥ ʛʘʜʘʘʜʳʥ ʙʦʣʦʥ ʜʦʪʦʦʜʳʥ ʭϺʨϺʥʛϺ ʦʨʫʫʣʘʣʪʳʥ ʭʵʤʞʵʵ 

ʥʵʤʵʛʜʵʞ, ʦʨʣʦʛʦ Ϻʩʯ ʙʘʡʛʘʘʛʘʘʩ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʪ ʘʞʠʣʣʘʛʩʜʳʥ ʮʘʣʠʥ ʭϺʣʩ ʥʵʤʵʛʜʵʞ, ʵʥʵ ʥʴ ʙʫʩʘʜ 

ʩʘʣʙʘʨʳʥ ʭϺʛʞʠʣʜ ʩϺʨʛϺϺʨ ʥϺʣϺϺʣʞ ʙʘʡʥʘ. ʋʫʣ ʫʫʨʭʘʡʛʘʘʩ ʦʨʞ ʠʨʵʭ ʦʨʣʦʛʦ ʥʵʤʵʛʜʩʵʥʵʵʨ ʵʜʠʡʥ ʟʘʩʘʛ 

ʜʘʭʴ ʮʘʣʠʥ ʙʦʣʦʥ Ϯʥʠʡʥ ʪϮʚʰʠʥ Ϻʩʯ ʙʘʡʛʘʘ ʙϺʛϺϺʜ ʵʥʵ ʥʴ ʤʘʥʘʡ ʫʣʩʳʥ ϺʨʩϺʣʜϺʭ ʯʘʜʚʘʨʳʛ ʩʫʣʨʫʫʣʞ ʙʘʡʥʘ. 

ʄϺʥ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ ʵʜʠʡʥ ʟʘʩʘʛʪ ʙʘʡʛʘʘ ʢʘʧʠʪʘʣ ʙʦʣʦʥ ʭϺʜϺʣʤϺʨʠʡʥ ʭϮʯʠʥ ʟϮʡʣʩʠʡʛ ʪʘʪʩʥʘʘʨ ʥʵʛ 

ʩʘʣʙʘʨʳʥ ʭʵʪ ʜʘʚʘʤʛʘʡʣʘʣ ʙʠʡ ʙʦʣʞ ɻʦʣʣʘʥʜ Ϻʚʯʥʠʡ ʵʨʩʜʣʠʡʛ ʥʵʤʵʛʜϮϮʣʞ ʙʘʡʥʘ. ɹʘʡʛʘʣʠʡʥ ʙʘʷʣʛʠʡʥ 

ʩʘʣʙʘʨʳʥ ϺʩϺʣʪʠʡʥ ʩϺʨϺʛ Ϯʨ ʜʘʛʘʚʘʨʪ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭϮʯʠʥ ʟϮʡʣʩʵʵʩ ʛʘʜʥʘ ʫʣʩ ʪϺʨʠʡʥ ʰʠʡʜʣϮϮʜ 

ʥϺʣϺϺʣʜϺʛ. ʊʠʡʤʵʵʩ ʵʥʵ ʦʨʣʦʛʳʛ ʟϺʚ ʫʜʠʨʜʘʭ ñʩʫʜʘʣʛʘʘʥʜ ʪʫʣʛʫʫʨʣʘʩʘʥò, ñʦʥʦʚʯʪʦʡò, ñʤʦʥʛʦʣʜ 

ʤʝʥʝʞʤʝʥʪòïʠʡʛ ʙʠʡ ʙʦʣʛʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. 

ʊϮʣʭϮϮʨ Ϯʛ: ʭϮʥʠʡ ʭϺʛʞʠʣ, ʥʠʡʛʤʠʡʥ ʭʘʤʛʘʘʣʘʣ, ɻʦʣʣʘʥʜ Ϻʚʯʠʥ, ʵʭ ʦʨʥʳ ʭʠʰʠʛ, ʮʘʣʠʥʛʠʡʥ ϺʩϺʣʪ, ʘʞʠʣ 

ʵʨʭʣʵʣʪ 

ʄʆʅɻʆʃʓʅ ʋʋʃ ʋʋʈʍɸʁʅ ʍᴆɻɾʀʃ 

ɹʆʃʆʅ ʍתʅ ɸʄʓʅ ʆʈʃʆɻʆɼ ɻɸʈʏ ɹʋʁ 

ᴆᴆʈʏʃᴆʃʊתתɼ 

ɼʵʣʭʠʡʥ ʟʘʭ ʟʵʵʣ ʜʵʵʨ ᴇʩᴇʥ ʥʵʤʵʛʜʵʞ ʙʫʡ 
ʙʘʡʛʘʣʠʡʥ ʙʘʷʣʛʠʡʥ ʵʨʵʣʪʠʡʛ ʜʘʛʘʥ ʙʘʡʛʘʣʠʡʥ 
ʙʘʷʣʛʠʡʥ װʥʵ ᴇʩʯ, ʙʘʡʛʘʣʠʡʥ ʠʭ ʭʵʤʞʵʵʥʠʡ 
ʙʘʷʣʛʠʡʛ ʵʟʵʤʰʠʛʯ ʦʨʦʥ ʙʦʣʦʭ ʄʦʥʛʦʣ ʋʣʩʳʥ 
ʵʜʠʡʥ ʟʘʩʘʛʪ ʪʘʘʪʘʡ ʙʘʡʜʣʳʛ ʙʠʡ ʙʦʣʛʦʞ ʙʘʡʥʘ. 
ɹʘʡʛʘʣʠʡʥ ʙʘʷʣʛʠʡʛ ʦʣʙʦʨʣʦʣʪʦʦʩ װװʜʵʣʪʵʡ 
ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʪʘʘʪʘʡ ʙʘʡʜʘʣ ʙʠʡ ʙʦʣʦʭʦʜ 2 
ʪᴇʨʣʠʡʥ װʨ ʜװʥ ʛʘʨʯ ʠʨʜʵʛ ʙᴇʛᴇᴇʜ ʥʵʛ ʥʴ ʥᴇᴇʮʠʡʥ 
ʰʠʣʞʠʣʪʠʡʥ װʨ ʥᴇʣᴇᴇ (resource movement effect) 
ʥᴇʛᴇᴇ ʥʴ ʟʘʨʜʣʳʥ װʨ ʥᴇʣᴇᴇ (spending effect) ʶʤ. 
ʅᴇᴇʮʠʡʥ ʰʠʣʞʠʣʪʠʡʥ װʨ ʥᴇʣᴇᴇ ʛʵʜʵʛ ʥʴ ʵʜʠʡʥ 
ʟʘʩʛʠʡʥ ʪʘʘʪʘʡ ʙʘʡʜʘʣ װװʩʵʭʵʜ ʪʘʘʪʘʡ ʙʘʡʜʘʣ 
 ʡ ʩʘʣʙʘʨʳʥװʩʵʵʛװװ ʩʩʵʥ ʩʘʣʙʘʨʪ ʪʘʘʪʘʡ ʙʘʡʜʘʣװװ
 ʜ ʰʠʣʞʠʥ ʦʨʞ ʠʨʜʵʛװװʡʣʜʚʵʨʣʵʣʠʡʥ ʵʣʝʤʝʥʪװ
 ʨ ʥᴇʣᴇᴇ ʛʵʜʵʛ ʥʴ ʵʜʠʡʥװ ʟʵʛʜʵʣ ʙᴇʛᴇᴇʜ, ʟʘʨʜʣʳʥװ
ʟʘʩʛʠʡʥ ʪʘʘʪʘʡ ʙʘʡʜʣʘʘʩ ʰʘʣʪʛʘʘʣʘʥ ʙʦʜʠʪ 
ʦʨʣʦʛʦ ᴇʩʯ ʪʘʘʪʘʡ ʙʫʩ ʩʘʣʙʘʨʳʥ ʵʨʵʣʪ ʥʵʤʵʛʜʵʞ 
 ʟʵʛʜʵʣװ ʥʠʡʥ ᴇʩᴇʣʪ, ʚʘʣʶʪʳʥ ʭʘʥʰ ᴇʩᴇʭ ʟʵʨʵʛװ
ʙʠʡ ʙʦʣʜʦʛ. װתʥʠʡʛ ñɻʦʣʣʘʥʜ ᴇʚʯʠʥò ʙʫʶʫ 
ñʙʘʡʛʘʣʠʡʥ ʙʘʷʣʛʠʡʥ ʭʘʨʘʘʣò ʪʫʩʯ ʙʘʡʛʘʘ ʛʵʞ 
ʦʣʦʥ ʫʣʩʳʥ ʵʜʠʡʥ ʟʘʩʘʛʪ ʪʘʡʣʙʘʨʣʘʜʘʛ. 

ʉʫʜʘʣʛʘʘʥʳ ʟʦʨʠʣʛʦ, ʘʨʛʘ ʟװʡ 

ʄʦʥʛʦʣʳʥ ʙʘʡʛʘʣʠʡʥ ʙʘʷʣʛʠʡʥ ʦʣʙʦʨʣʦʣʪʳʥ 
ʭᴇʛʞʣʠʡʥ ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʘʣ, ʫʫʣ ʫʫʨʭʘʡʥ ʭᴇʛʞʠʣ 
ʥʴ ʄʦʥʛʦʣʳʥ ʭװʥ ʘʤʳʥ ʦʨʣʦʛʦ, ʮʘʣʠʥ ʭᴇʣʩᴇʥʜ 
ʭʵʨʭʵʥ ʥᴇʣᴇᴇʣʞ ʙʘʡʛʘʘʛ ʩʫʜʣʘʥ װʟʵʭʵʜ ʯʠʛʣʵʩʵʥ 
ʙʦʣʥʦ. ʉʫʜʘʣʛʘʘʥʳ ʟʦʨʠʣʛʦʜ ʭװʨʵʭʠʡʥ ʪʫʣʜ 
ʄʦʥʛʦʣʳʥ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʳʥ ʭᴇʛʞʣʠʡʥ 
ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʣʳʛ ɼʅɹ-ʜ ʵʟʣʵʭ ʭʫʚʠʡʥ ᴇᴇʨʯʣᴇʣʪ, 
ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʣ, ʵʢʩʧʦʨʪʳʥ 

ʙװʪʵʵʛʜʵʭװװʥʠʡ ᴇʩᴇʣʪ ʟʵʨʵʛ װʟװװʣʵʣʪʵʵʨ 
ʩʫʜʘʣʣʘʘ.  

ʄʦʥʛʦʣʳʥ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʳʥ ʭᴇʛʞʣʠʡʥ 

ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʘʣ 

ʄʦʥʛʦʣ ʫʣʩʳʥ ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨ ʥʴ ʦʣʦʥ ʫʣʩʳʥ 
ʭʵʤʞʵʵʥʜ ʜʫʥʜʘʘʩ ʜʦʦʛʫʫʨ װʟװװʣʵʣʪʪʵʡ ʙʫʶʫ 140 
ʛʘʨʫʡ ʫʣʩʘʘʩ 93-ʜ ʷʚʞ ʙʘʡʥʘ. ɻʵʭʜʵʵ ɻ ʥʵ װʟװװʣʵʣʪ 
ʥʴ 2009-2010 ʦʥʪʦʡ ʭʘʨʴʮʫʫʣʘʭʘʜ 24 ʙʘʡʨʘʘʨ 
ʘʭʠʩʘʥ ʙʘʡʛʘʘ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨ 
ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ʆʣʦʥ ʫʣʩ ʦʨʥʳ 
ʞʠʰʵʵʥʵʵʩ װʟʵʭʵʜ ʦʣʙʦʨʣʦʭ װʡʣʜʚʵʨʣʵʣʠʡʥ 
ʩʘʣʙʘʨʳʥ ʵʢʩʧʦʨʪʳʥ ʦʨʣʦʛʳʥ ᴇʩᴇʣʪʠʡʛ ʜʘʛʘʣʜʘʥ 
ʟʘʭ ʟʵʵʣ ʜʵʭ ʚʘʣʶʪʳʥ ʥʠʡʣװװʣʵʣʪ ᴇʩʯ, װʥʜʵʩʥʠʡ 
ʚʘʣʶʪʳʥ ʭʘʥʰʠʡʛ ʯʘʥʛʘʨʫʫʣʞ ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨ 
ʥ ɹʩʫʣʨʘʭ ʪʘʣʪʘʡ ʙʘʡʜʘʛ. ɻʵʭʜʵʵ ʪװʨʛʵʥ ʭʫʨʜʘʮʪʘʡ 
ᴇʩʯ ʙʫʡ ʵʜʠʡʥ ʟʘʩʘʛ ʙװʭʠʡ ʄʦʥʛʦʣ ʫʣʩ ʛʘʜʘʘʜʳʥ 
 ,ʡʣʜʚʵʨʣʵʛʯʜʠʡʥ ʩʦʥʠʨʭʣʳʛ ʠʭʵʵʨ ʪʘʪʘʞװ
ʜʦʪʦʦʜʳʥ ʟʘʭ ʟʵʵʣ ʜʵʭ ᴇʨʩᴇʣʜᴇᴇʥʠʡʛ ʥʵʤʵʛʜװװʣʞ 
ʙʘʡʥʘ. ʎʘʘʰʠʜ ʄʦʥʛʦʣʳʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ᴇʩᴇʣʪ 
ʥʴ 15-20% ʙʦʣʦʭ ʭʘʥʜʣʘʛʘʪʘʡ ʛʵʞ ʵʜʠʡʥ ʟʘʩʘʛʯʠʜ 
ʪʘʘʤʘʛʣʘʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʵʥʵ ᴇʥʜᴇʨ ᴇʩᴇʣʪ ʥʴ 
ʆʶʫʪʦʣʛʦʡʥ װʡʣʜʚʵʨʣʵʣ ɻ ʭʣʵʭʪʵʡ ʭʦʣʙʦʦʪʦʡ ʶʤ. 

ʋʫʣ ʫʫʨʭʘʡʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ᴇʥᴇᴇʛʠʡʥ 

ʙʘʡʜʘʣ 

ʄʦʥʛʦʣ ʥʴ ʜʵʣʭʠʡʜ ʵʭʥʠʡ 10-ʪ ʦʨʦʭ ʙʘʡʛʘʣʠʡʥ 
ʙʘʷʣʛʠʡʛ ʵʟʵʤʰʠʛʯ ʫʣʩ ʙᴇʛᴇᴇʜ ʦʜʦʦʛʠʡʥ 
ʭʠʡʛʜʵʵʜ ʙʘʡʛʘʘ ʩʫʜʘʣʛʘʘʛʘʘʨ 80 ʛʘʨʫʡ ʪᴇʨʣʠʡʥ 
ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʛ ʵʟʵʤʰʠʞ ʜʵʣʭʠʡʥ ʥᴇᴇʮʠʡʥ ʟʘʭ 
ʟʵʵʣ ʜʵʵʨ ʦʣʦʥ ʫʣʩʳʥ ʘʥʭʘʘʨʣʳʛ ʪʘʪʘʞ ʙʘʡʥʘ. 
ʊʵʜʛʵʵʨ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʜʫʥʜʘʘʩ ʥװװʨʩ, ʟʵʩ, 
ʤʦʣʠʙʜʝʥ, ʘʣʪ, ʞʦʥʰ, ʛʘʟʨʳʥ ʪʦʩ ʟʵʨʵʛ ʥʴ ʛʦʣ 
ʩʪʨʘʪʝʛʠʡʥ ʘʰʠʛʪ ʤʘʣʪʤʘʣ ʶʤ. װתʥʵʵʩ ʘʰʠʛʪ 
ʤʘʣʪʤʘʣʳʥ ʥᴇᴇʮᴇᴇʨᴇᴇ ʜʵʣʭʠʡʥ ʭʵʤʞʵʵʥʜ ʞʦʥʰ 
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ʥʴ 3-ʨʪ, ʟʵʩ ʥʴ 13-ʨʪ, ʥװװʨʩ 10-ʪ, ʤʦʣʠʙʜʝʥ ʥʴ 11-
ʨʪ, ʫʨʘʥ 14-ʨʪ ʙʠʯʠʛʜʵʞ ʙʘʡʥʘ. ʄᴇʥ ʚʦʣʴʬʨʘʤ, 
ʮʘʡʨ, ʫʨʘʥ ʟʵʨʵʛ ʯʫʭʘʣ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʥᴇᴇʮʪʵʡ 
ʙʦʣʦʭ ʥʴ ʙʘʪʣʘʛʜʘʘʜ ʙʘʡʥʘ. 2010 ʦʥʳ ʩʫʜʣʘʛʜʩʘʥ 
ʙʘʡʜʣʘʘʨ ʥװװʨʩ 162,3 ʪʵʨʙʫʤ ʪʦʥʥ, ʟʵʩ 540 ʩʘʷ 
ʪʦʥʥ, ʤʦʣʠʙʜʝʥ 540 ʩʘʷ ʪʦʥʥ, ʘʣʪ 3000 ʪʦʥʥ, 
ʞʦʥʰ 590 ʪʵʨʙʫʤ ʪʦʥʥ, ʭװʜʵʨ 2,4 ʪʵʨʙʫʤ ʪʦʥʥ, 
ʮʘʡʨ 100 ʩʘʷ ʪʦʥʥ, ʛʘʟʨʳʥ ʪʦʩ 5 ʪʵʨʙʫʤ ʙʘʨʨʝʣʴ, 
ʫʨʘʥ 61600 ʪʦʥʥ ʙʘʡʛʘʘ ʛʵʞ ʪʘʘʤʘʛʣʘʞ ʙʘʡʥʘ.(1) 

1-ʈ ʍתʉʅʕɻʊ: ʄʆʅɻʆʃʓʅ ɼʅɹ-ɼ ʋʋʃ 
ʋʋʈʍɸʁʅ ʉɸʃɹɸʈʓʅ ʕɿʃʕʍ ʍʋɺʔ 

ʆʥ 

ʄᴇʥʛᴇʥ 

ʜװʥ(ʩʘʷ, 

ʪᴇʛʨᴇʛ) 

ᴆʩᴇʣʪ (%) 
ɼʅɹ-ʜ 

ʵʟʣʵʭ ʭʫʚʴ 

2006 952985,7 2,7 30,0 

2007 1340854,4 1,1 27,9 

2008 1324247,7 -1,6 20,6 

2009 1285899,7 5,8 19,8 

2010 1913040,1 3,6 23,6 

2011 2191239,1 8,7 21,7 

ʕʭ ʩʫʨʚʘʣʞ: ʄʦʥʛʦʣ ʋʣʩʳʥ ʉʪʘʪʠʩʪʠʢʠʡʥ ʍʦʨʦʦ, ʄʦʥʛʦʣ 
ʋʣʩʳʥ ʩʪʘʪʠʩʪʠʢʠʡʥ ʵʤʭʵʪʛʵʣ 

 ʡ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥװʥʵʵʩ ʛʘʜʥʘ ʪʦʛʪʦʦʛʜʦʦʛװת
ʥᴇᴇʮ ʠʭ ʙʘʡʛʘʘ ʛʵʞ װʟʜʵʛ. ʆʜʦʦʛʠʡʥ ʙʘʡʜʣʘʘʨ 
ʩʪʨʘʪʝʛʠʡʥ ʥʠʡʪ 15 ʦʨʜ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʕʨʜʵʥʵʪ, 
ʊᴇʤᴇʨʪʵʡ, ʅʘʨʠʡʥ ʩʫʭʘʡʪ, ɹʦʨʦʦ, ɹʘʛʘʥʫʫʨ, 
ʐʠʚʵʵ ʦʚʦʦ ʟʵʨʵʛ ʦʨʜʫʫʜʘʜ ʫʫʣ ʫʫʨʭʘʡʥ 
 ʝʵʩ ʵʭʣʵʥװ ʡʣʜʚʵʨʣʵʣ ʷʚʘʛʜʘʞ ʙʘʡʥʘ. 2003 ʦʥʳװ
ʜʵʣʭʠʡʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʪװװʭʠʡ ʵʜʠʡʥ װʥʵ ᴇʩʩᴇʥ. 

ʋʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʳʥ ʵʢʩʧʦʨʪ: 

ʄʘʥʘʡ ʫʣʩ ʥʴ ʛʘʜʘʘʜ ʭʫʜʘʣʜʘʘʥʳ ʥʵʵʣʪʪʵʡ 
ʙʦʜʣʦʛʳʛ ʭʵʨʵʛʞװװʣʞ ʠʨʩʵʥ ʙᴇʛᴇᴇʜ ʄʦʥʛʦʣʳʥ 
ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʛʘʜʘʘʜ ʭʫʜʘʣʜʘʘʥʘʘʩ ʭʘʨʘʘʪ 
ʙʘʡʜʣʳʛ װʟʚʵʣ 2000 ʦʥʜ 120%-ʪʘʡ ʛʵʞ 
ʪʵʤʜʵʛʣʵʛʜʩʵʥ ʙʦʣ ʪװװʥʵʵʩ ʭʦʡʰ 100%-ʪʘʡ ʙʘʡʥʘ. 
ʄʘʥʘʡ ʫʣʩʳʥ ʦʜʦʦʛʠʡʥ ʙʦʜʠʪ ʙʘʡʜʘʣʜ ʭװʥ ʘʤ ʭʵʪ 
ʮᴇᴇʥ, ʦʨʣʦʛʦ ʙʘʛʘ ʙʘʡʛʘʘ ʫʯʠʨ ʜʦʪʦʦʜ ʟʘʭ ʟʵʵʣʠʡʥ 
ʭʵʤʞʵʵ ʭʵʪ ʙʘʛʘ ʙʘʡʥʘ. ʄᴇʥ ʛʘʜʘʘʜ ʭʫʜʘʣʜʘʘʥʳ 
ʪʵʥʮʵʣ ʥʴ ʙʘʡʥʛʳʥ ʘʣʜʘʛʜʘʣʪʘʡ ʛʘʨʯ, ʛʘʜʘʘʜ 
ʭʫʜʘʣʜʘʘ ʥʴ ʭʦʸʨ ʭᴇʨʰᴇᴇʩᴇᴇ ʠʭʵʵʭʵʥ 
ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʥʘ. ɼʵʣʭʠʡʥ ʟʘʭ ʟʵʵʣ ʜʵʵʨʭ 
ʪװװʭʠʡ ʵʜʠʡʥ ʙʦʣʦʥ ʍʷʪʘʜʳʥ ʵʨʯʠʤ ʭװʯʥʠʡ 
ʥᴇᴇʮʠʡʥ ʭʵʨʵʛʮʵʵ ᴇʩᴇʥ ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘ ʥᴇʭʮᴇʣ 
ʙʘʡʜʘʣ ʥʴ ʙʘʡʛʘʣʠʡʥ ʙʘʷʣʘʛ ʠʭʪʵʡ ʤʘʥʘʡ ʫʣʩʳʥ 
ʛʘʜʘʘʜ ʭʫʜʘʣʜʘʘʥʜ ʪʘʘʪʘʡ ʥᴇʭʮʣʠʡʛ ʙװʨʜװװʣʞ 
ʙʘʡʥʘ. ɻʵʚʯ ʵʥʵ ʥʴ ʄʦʥʛʦʣʳʥ ʵʢʩʧʦʨʪʳʥ 
ᴇʨᴇᴇʩʛᴇʣ ʙװʪʮʠʡʛ ʫʣʘʤ ʤʫʫʪʛʘʞ, ʩᴇʨʛᴇᴇʨ 
ʥᴇʣᴇᴇʣᴇʥ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʪ ʪʫʣʛʫʫʨʣʘʭ 
ʙʘʡʜʘʣ ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ. 2011 ʦʥʳ ʙʘʡʜʣʘʘʨ 
ʵʢʩʧʦʨʪʦʜ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʳʥ ʙװʪʵʵʛʜʵʭװװʥ 
90 ʰʘʭʘʤ ʭʫʚʠʡʛ ʥʴ ʵʟʣʵʭ ʙʦʣʩʦʥ ʙʘʡʥʘ. ɻʘʜʘʘʜ 
ʭʫʜʘʣʜʘʘʥ ʜʘʭʴ ʵʢʩʧʦʨʪʳʥ ʙװʪʮʠʡʛ ʩװװʣʠʡʥ 5 
ʞʠʣʠʡʥ ʙʘʡʜʣʘʘʨ ʩʫʜʘʣʞ װʟʚʵʣ 2007 ʦʥʜ ʵʨʜʵʩ 
ʙװʪʵʵʛʜʵʭװװʥ 66,8%-ʠʡʛ ʵʟʵʣʞ ʙʘʡʩʘʥ ʙʦʣ 2011 
ʦʥʜ 89,2%-ʠʡʛ ʥʴ ʵʟʵʣʞ ʙʘʡʥʘ. ʕʢʩʧʦʨʪʦʜ ʛʘʨʜʘʛ 
ʙʘʡʩʘʥ ʥʵʭʤʵʣ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʭʵʤʞʵʵ 5 ʞʠʣʠʡʥ 
ᴇʤʥᴇʭᴇᴇʩ 8,5% ʙʫʫʨʯ 2011 ʦʥʜ ʜᴇʥʛᴇʞ 5% 
ʙʦʣʩʦʥ ʙʘʡʥʘ. ʕʨʜʵʩ ʙװʪʵʵʛʜʵʭװװʥ, ʪװװʭʠʡ ʵʜ, 

ʘʨʴʩ ʰʠʨ, װʥʵʪ ʯʫʣʫʫ, ʤʝʪʘʣʣ, ʤʘʣʳʥ ʜʘʡʚʘʨ 
ʙװʪʵʵʛʜʵʭװװʥ, ʤʘʭ ʟʵʨʵʛ ʪװװʭʠʡ ʵʜ ʭʵʣʙʵʨʵʵʨʵʵ 
ʛʘʨʯ ʙʘʡʛʘʘ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʭʵʤʞʵʵ 2011 ʦʥʜ 94 
ʰʘʭʘʤ ʭʫʚʴ ʙʦʣʩʦʥ ʙʘʡʥʘ. ʋʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʳʥ 
ʙװʪʵʵʛʜʵʭװװʥʠʡ ʵʢʩʧʦʨʪʳʥ ʙʘʡʜʣʳʛ ʩʫʜʘʣʞ 
 ʨʩʥʠʡװװʣʠʡʥ 5 ʞʠʣʠʡʥ ʜʫʥʜʞʘʘʨ ʥװװʟʚʵʣ ʩװ
ʵʢʩʧʦʨʪ 59,6% ᴇʩʩᴇʥ ʙʘʡʥʘ. ʅװװʨʩʥʠʡ ʵʢʩʧʦʨʪ ʥʴ 
2010 ʦʥʜ ʭʘʤʛʠʡʥ ʠʭ ʭʫʚʠʘʨ ʙʫʶʫ 135,1% ᴇʩʩᴇʥ 
ʙᴇʛᴇᴇʜ ʵʢʩʧʦʨʪʦʜ ʛʘʨʯ ʙʘʡʛʘʘ ʥװװʨʩʠʡʛ ʟᴇʚʭᴇʥ 
ʍʷʪʘʜ ʫʣʩ ʨʫʫ ʛʘʨʛʘʩʘʥ ʙʘʡʥʘ. 2011 ʦʥʜ ʥװװʨʩʥʠʡ 
ʵʢʩʧʦʨʪ 21296.0 ʤʷʥʛʘʥ ʪʦʥʥ ʙʦʣʞ ᴇʤʥᴇʭ 
ʦʥʳʭʦʦʩ 4569.8 ʤʷʥʛʘʥ ʪʦʥʥʦʦʨ ʙʫʶʫ 27,3% 
ᴇʩʩᴇʥ ʙʘʡʥʘ. ɻʘʟʨʳʥ ʪʦʩʥʳ ʭʫʚʴʜ ʄʦʥʛʦʣ ʋʣʩʳʥ 
ʦʣʙʦʨʣʦʣʪ, ʭʘʡʛʫʫʣʳʥ ʩʘʣʙʘʨʪ ʍʷʪʘʜ ʫʣʩ 99%-
ʠʡʛ ʵʟʵʣʜʵʛ ʙᴇʛᴇᴇʜ ʦʣʙʦʨʣʦʩʦʥ ʛʘʟʨʳʥ ʪʦʩʳʛ 
ʪװװʭʠʡʛʵʵʨ ʥʴ ᴇᴇʨʠʡʥ ʫʣʩ ʨʫʫ ʠʤʧʦʨʪʦʣʜʦʛ. 
ɻʘʟʨʳʥ ʪʦʩʥʳ ʵʢʩʧʦʨʪʳʥ ʭʵʤʞʵʵ ʩװװʣʠʡʥ 5 
ʞʠʣʠʡʥ ʜʫʥʜʞʘʘʨ 56,8% ᴇʩʩᴇʥ ʙʘʡʥʘ. 

ʋʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʪ ʜʘʭʴ ʛʘʜʘʘʜʳʥ ʭᴇʨᴇʥʛᴇ 

ʦʨʫʫʣʘʣʪ 

ʄʦʥʛʦʣʳʥ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʳʥ ʭᴇʛʞʠʣ 
ʵʨʯʠʤʪʵʡ ʷʚʞ ʙʘʡʛʘʘʛʘʘʩ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ 
ʜʘʭʴ ʛʘʜʘʘʜʳʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ʯ ʤᴇʥ ʵʨʯʠʤʪʵʡ 
ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ. ʄʦʥʛʦʣ ʫʣʩʳʥ ʫʫʣ ʫʫʨʭʘʡʥ 
ʩʘʣʙʘʨʪ ʦʨʫʫʣʩʘʥ ʛʘʜʘʘʜʳʥ ʰʫʫʜ ʭᴇʨᴇʥʛᴇ 
ʦʨʫʫʣʘʣʪʳʥ ʙʘʡʜʣʳʛ ʩװװʣʠʡʥ 5 ʞʠʣʵʵʨ ʭʘʨʚʘʣ 
ʪʘʩʨʘʣʪʛװʡ ʙᴇʛᴇᴇʜ ʤʘʰ ʭʫʨʜʘʮʪʘʡʛʘʘʨ ᴇʩʩᴇʥ 
ʙʘʡʥʘ. ʕʥʵ ʥʴ ʦʣʦʥ ʫʣʩʳʥ ʟʘʭ ʟʵʵʣ ʜʵʵʨ ʘʣʪ, 
ʟʵʩʥʠʡ װʥʵ ᴇʩᴇʣʪʪʵʡ ʙʘʡʛʘʘ, ʤᴇʥ ʍʷʪʘʜʳʥ ʟʘʭ 
ʟʵʵʣ ʜʵʵʨ ʪװװʭʠʡ ʵʜʠʡʥ ʵʨʵʣʪ ʙʦʣʦʥ װʥʵ ʙʘʡʥʛʘ 
ᴇʩʯ ʙʘʡʛʘʘ. 1990-2011 ʦʥʳ ʭʦʦʨʦʥʜ ʄʦʥʛʦʣʳʥ 
ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʪ ʥʠʡʪ 40 ʛʘʨʫʡ ʫʣʩʘʘʩ 
7,241,934.9 ʤʷʥʛʘʥ ʘʤ.ʜʦʣʣʘʨʳʥ ʭᴇʨᴇʥʛᴇ 
ʦʨʫʫʣʘʣʪʳʛ ʭʠʡʩʵʥ ʥʴ ʤʦʥʛʦʣ ʜʘʭʴ ʥʠʡʪ 
ʛʘʜʘʘʜʳʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ 73,3%-ʠʡʛ ʵʟʵʣʞ 
ʙʘʡʥʘ. ʋʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ ʜʘʭʴ ʛʘʜʘʘʜʳʥ 
ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ʥʴ 2008 ʦʥʜ ᴇʤʥᴇʭ ʦʥʦʦʩ 
34,4%, 2009 ʦʥʜ ᴇʤʥᴇʭ ʦʥʦʦʩ 25,4%, 2010 ʦʥʜ 
ᴇʤʥᴇʭ ʦʥʦʦʩ 45,4% ᴇʩʯ ʪʦʛʪʚʦʨʪʦʡ ʙᴇʛᴇᴇʜ 
ʭʫʨʜʘʮʪʘʡ ᴇʩᴇʣʪʠʡʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ ʛʵʞ ʜװʛʥʵʞ 
ʙʦʣʥʦ. ʋʣʤʘʘʨ 2011 ʦʥʜ ʦʛʮʦʤ ʥʵʤʵʛʜʵʞ ᴇʤʥᴇʭ 
ʦʥʦʦʩ 316,4% ᴇʩʩᴇʥ ʥʴ ʆʶʫʪʦʣʛʦʡʥ ʭᴇʨᴇʥʛᴇ 
ʦʨʫʫʣʘʣʪʪʘʡ ʭʦʣʙʦʦʪʦʡ ʙʘʡʥʘ.  

ʎʘʣʠʥʛʠʡʥ ᴇʩᴇʣʪ 

ʄʘʥʘʡ ʫʣʩʘʜ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ ʵʨʯʠʤʪʵʡ 
ʭᴇʛʞʠʞ ʙʘʡʛʘʘ ʥʴ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ ʙʦʣʦʥ 
ʙʫʩʘʜ ʩʘʣʙʘʨʪ ʘʞʠʣʣʘʛʩʜʳʥ ʮʘʣʠʥʜ ʥᴇʣᴇᴇʣʞ 
ʙʘʡʥʘ. 2012 ʦʥʳ ʙʘʡʜʣʘʘʨ ʄʦʥʛʦʣ ʋʣʩʘʜ 
ʭᴇʜᴇʣʤᴇʨ ʵʨʭʵʣʞ ʙʫʡ ʥʠʡʪ ʠʨʛʵʜʠʡʥ 
ʭᴇʜᴇʣʤᴇʨʠʡʥ ʭᴇʣʩʥʠʡ ʜʦʦʜ ʭʵʤʞʵʵʛ ʥʵʛ ʮʘʛʪ 835 
ʪᴇʛʨᴇʛ 71 ʤᴇʥʛᴇ, ʩʘʨʜ 140400 ʪᴇʛʨᴇʛᴇᴇʨ 
ʪʦʛʪʦʦʛʦʦʜ ʙʘʡʥʘ. ʄʦʥʛʦʣ ʫʣʩʘʜ ʘʞʠʣ ʵʨʭʣʵʛʯʜʵʜ 
ʦʣʛʦʞ ʙʘʡʛʘʘ ʮʘʣʠʥʛʠʡʥ ʜʫʥʜʘʞ ʭʵʤʞʵʵ ʥʴ 2011 
ʦʥʜ 424.2 ʤʷʥʛʘʥ ʪᴇʛʨᴇʛ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ 2010 ʦʥʳ 
ʮʘʣʠʥʛʘʘʩ 24,2% ᴇʩʩᴇʥ ʙʘʡʥʘ [2]. 
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2-ʈ ʍתʉʅʕɻʊ. ʄʆʅɻʆʃ ʋʃʉɸɼ ʆʃɻʆɾ ɹʋʁ 
ʎɸʃʀʅɻʀʁʅ ɼʋʅɼɸɾ ʍʕʄɾʕʕ 

ʉʘʣʙʘʨ 
 

2007 2008 2009 2010 2011 

ʋʣʩʳʥ 

ʜʫʥʜʘʞ 
173,0 274,2 300,5 341,5 424,2 

ʍᴇʜᴇᴇ ʘʞ 

ʘʭʫʡ 
133,1 158,1 175,2 172,5 203,1 

ʋʫʣ ʫʫʨʭʘʡ, 
ʦʣʙʦʨʣʦʭ ʘʞ 

 ʡʣʜʚʵʨװ
219,7 328,6 405,8 572,2 732,4 

ɹʦʣʦʚʩʨʫʫʣʘʭ 

ʘʞ װʡʣʜʚʵʨ 
160,2 268,0 271,9 326,2 402,4 

ʎʘʭʠʣʛʘʘʥ, 

ʜʫʣʘʘʥʳ 

 ,ʡʣʜʚʵʨʣʵʣװ

ʫʩʘʥ ʭʘʥʛʘʤʞ 

165,7 240,9 297,3 337,5 411,3 

ɹʘʨʠʣʛʘ 167,7 223,2 235,2 247,5 341,7 

ɹᴇᴇʥʠʡ ʙʦʣʦʥ 

ʞʠʞʠʛʣʵʥ 

ʭʫʜʘʣʜʘʘ 

123,1 193,8 198,6 190,7 216,2 

ʕʨװװʣ ʤʵʥʜ, 

ʥʠʡʛʤʠʡʥ 

ʭʘʥʛʘʤʞ 

166,0 238,9 224,0 217,6 238,9 

ʅʠʡʛʵʤ, ʙʠʝ 

ʭװʥʜ װʟװװʣʵʭ 

ʙʫʩʘʜ 

 ʡʣʯʠʣʛʵʵװ

147,1 213,8 246,2 217,4 236,1 

ʕʭ ʩʫʨʚʘʣʞ: ʄʦʥʛʦʣ ʋʣʩʳʥ ϭʥʜʵʩʥʠʡ ʉʪʘʪʠʩʪʠʢʠʡʥ ʍʦʨʦʦ, 
ʄʦʥʛʦʣ ʋʣʩʳʥ ʩʪʘʪʠʩʪʠʢʠʡʥ ʵʤʭʵʪʛʵʣ, 2011. 

2011 ʦʥʳ ʄʦʥʛʦʣ ʘʞʠʣʯʜʳʥ ʘʚʯ ʙʫʡ ʮʘʣʠʥʛʠʡʥ 
ʭʵʤʞʵʵʛ ʘʞ ʘʭʫʡʥ ʥʵʛʞʠʡʥ ʭʵʣʙʵʨʵʵʨ ʥʴ ʘʚʯ 
 ʟʚʵʣ, ʛʘʜʘʘʜʪʘʡ ʭʘʤʪʘʨʩʘʥ ʭʫʚʠʡʥ ʢʦʤʧʘʥʠʜװ
ʘʞʠʣʣʘʛʩʜʳʥ ʜʫʥʜʘʞ ʮʘʣʠʥ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʙʫʶʫ 
696,8 ʤʷʥʛʘʥ ʪᴇʛʨᴇʛ ʙʘʡʭʘʜ, ʦʨʦʥ ʥʫʪʛʠʡʥ 
ᴇʤʯʠʡʥ ʦʨʦʣʮʦʦʪʦʡ ʙʫʶʫ ʭᴇʜᴇᴇ ʦʨʦʥ ʥʫʪʘʛʪ 
ʙʘʡʛʘʘ ʢʦʤʧʘʥʠʫʜʳʥ ʮʘʣʠʥ ʭʘʤʛʠʡʥ ʙʘʛʘ 156,0 
ʤʷʥʛʘʥ ʪᴇʛʨᴇʛ ʙʘʡʥʘ. ʍʘʨʠʥ ʩʦʥʠʨʭʦʣʪʦʡ ʥʴ 
ʛʘʜʘʘʜʪʘʡ ʭʘʤʪʘʨʩʘʥ ʪᴇʨʠʡʥ ᴇʤʯʠʡʥ 
ʙʘʡʛʫʫʣʣʘʛʘʜ ʘʞʠʣʣʘʛʩʜʳʥ ʮʘʣʠʥ 2011 ʦʥʳ 
ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʮʘʣʠʥ ʥʴ 518,5 ʤʷʥʛʘʥ ʪᴇʛʨᴇʛ 
ʙʫʶʫ ʫʣʩʳʥ ʜʫʥʜʞʘʘʩ ᴇʥʜᴇʨ װʟװװʣʵʣʪʪʵʡ ʛʘʨʩʘʥ 
ʙʘʡʭʘʜ, 100% ʛʘʜʘʘʜʳʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʪʘʡ 
ʢʦʤʧʘʥʠʡʥ ʘʞʠʣʣʘʛʩʜʳʥ ʮʘʣʠʥ 370,9 ʙʫʶʫ 
ʫʣʩʳʥ ʜʫʥʜʞʘʘʩ ʙʘʛʘ ʛʘʨʩʘʥ ʙʘʡʥʘ. 

ʍװʥʠʡ ʭᴇʛʞʣʠʡʥ ʙʦʜʣʦʛʦ 

2008 ʦʥʜ ʄʦʥʛʦʣ ʋʣʩʳʥ ʀʭ ʍʫʨʣʘʘʩ ʍᴇʛʞʣʠʡʥ 
ʩʪʨʘʪʝʛʠʡʛ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʙᴇʛᴇᴇʜ 2020 ʦʥ ʭװʨʪʵʣ 
ᴇʥʜᴇʨ ʭᴇʛʞʠʣʪʵʡ ʦʨʥʳ ʭʵʤʞʵʵʥʜ ʄʦʥʛʦʣ ʭװʥʠʡ 
ʭᴇʛʞʣʠʡʛ ʭװʨʛʵʥʵ ʛʵʩʵʥ ʟʦʨʠʣʪ ʪʘʚʴʩʘʥ. 
ʆʜʦʦʛʠʡʥ ʙʘʡʜʣʘʘʨ 25 ʄʦʥʛʦʣ ʋʣʩʳʥ ʭװʥʠʡ 
ʭᴇʛʞʣʠʡʥ ʠʥʜʝʢʩ ʥʴ 2011 ʦʥʜ ʥʵʤʵʛʜʵʞ ʜʵʣʭʠʡʥ 
187 ʫʣʩʘʘʩ 110-ʪ ʦʨʩʦʥ, ʘʤʴʜʨʘʣʳʥ ʯʘʥʘʨʘʘʨ 100 
ʜʫʛʘʘʨʪ ʦʨʩʦʥ ʙʘʡʥʘ. ɿװװʥ ʭʦʡʜ ʘʟʠ, ʥʦʤʭʦʥ 
ʜʘʣʘʡʥ ʙװʩ ʦʨʥʫʫʜʳʥ ʠʥʜʝʢʩ ʥʴ ʩװװʣʠʡʥ 
ʞʠʣװװʜʵʜ ʥʵʤʵʛʜʩʵʥ ʙᴇʛᴇᴇʜ ʄʦʥʛʦʣ ʥʴ ʙװʩ 
ʥʫʪʛʘʘʩʘʘ ʜʦʦʛʫʫʨ װʟװװʣʵʣʪʪʵʡ ʙʘʡʥʘ. ʅʠʡʪ ʭװʥ 
ʘʤʳʥ 30% ʦʨʯʠʤ ʥʴ ʷʜʫʫʨʣʳʥ ʭװʨʵʵʥʜ ʘʤʴʜʘʨʯ 
ʙʘʡʥʘ.14 ʄʦʥʛʦʣ ʫʣʩʳʥ ʟʘʩʛʠʡʥ ʛʘʟʨʘʘʩ ʫʫʣ 

ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʘʘʩ ʦʣʩʦʥ ʦʨʣʦʛʦʦ ʭװʥʠʡ ʭᴇʛʞʠʣʜ 
ʟʘʨʮʫʫʣʘʭ ʙʦʜʣʦʛʳʥ ʭװʨʵʵʥʜ ñʵʭ ʦʨʥʳ ʭʠʰʠʛ 
ʦʣʛʦʭò, ñʵʨʜʵʥʵʩʠʡʥ ʭʫʚʴ ʭװʨʪʵʵʭò, ñʭװʥʠʡ 
ʭᴇʛʞʣʠʡʛ ʥʵʤʵʛʜװװʣʵʭò ʚʘʫʯʝʨ-ʳʥ ʙʦʜʣʦʛʳʛ 
ʭʵʨʵʛʞװװʣʞ ʵʭʵʣʩʵʥ. ʕʥʵ ʙʦʜʣʦʛʦʜ ʥʠʡʪ ʭװʥ 
ʘʤʳʥ 95% ʭʘʤʨʘʛʜʩʘʥ ʙᴇʛᴇᴇʜ ʫʫʣ ʫʫʨʭʘʡʥ 
ʩʘʣʙʘʨʘʘʩ ʦʣʩʦʥ ʦʨʣʦʛʦʦʩ ʘʨʜ ʪװʤʵʥʜʵʵ ñʭʘʣʘʤʞ 
 ʥ ʘʤʳʥ ʦʨʣʦʛʳʛװʣʞò ʙʘʡʛʘʘ ʥʴ ʭװװʟװ
ʥʵʤʵʛʜװװʣʵʭ ʥʵʛ ʛʦʣ ʵʭ װװʩʚʵʨ ʙʦʣʞ ʙʘʡʥʘ ʛʵʞ 
 -ʟʵʞ ʙʦʣʥʦ. ʄʦʥʛʦʣ ʋʣʩʳʥ ɿʘʩʛʠʡʥ ʛʘʟʨʘʘʩ 2008װ
2012 ʦʥʳ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʤᴇʨʠʡʥ ʭᴇʪᴇʣʙᴇʨʪᴇᴇ 
ñʉʪʨʘʪʝʛʠʡʥ ʙʦʣʦʥ ʪʦʤʦʦʭʦʥ ʦʨʜ ʛʘʟʨʘʘʩ ʦʣʩʦʥ 
ʦʨʣʦʛʦʦʩ ʠʨʛʵʥ ʙװʨʪ 1,5 ʩʘʷ ʪᴇʛʨᴇʛ ʭװʨʪʵʵʭ ʵʨʭ 
ʟװʡʥ ʦʨʯʠʥ ʙʦʣʦʥ ʩʘʥʭװװʛʠʡʥ ʵʭ װװʩʚʵʨʠʡʛ 
ʙװʨʜװװʣʞ ʭʵʨʵʛʞװװʣʥʵò ʛʵʞ ʟʘʘʩʘʥ. װתʥʠʡ ʜʘʛʫʫ 
ʄʦʥʛʦʣ ʋʣʩʳʥ ʀʭ ʍʫʨʘʣ ʍװʥʠʡ ʭᴇʛʞʠʣ ʩʘʥʛʠʡʥ 
ʪʫʭʘʡ ʭʫʫʣʠʡʛ 2009 ʦʥʳ 11 ʜװʛʵʵʨ ʩʘʨʜ ʙʘʪʘʣʩʘʥ. 
ñʍװʥʠʡ ʭᴇʛʞʠʣ ʩʘʥò ʥʴ ʩʪʨʘʪʝʛʠʡʥ ʘʯ ʭʦʣʙʦʛʜʦʣ 
ʙװʭʠʡ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʦʨʜʦʦʩ ʦʣʦʭ ʦʨʣʦʛʦ, 
ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʥᴇᴇʮ ʘʰʠʛʣʘʩʥʳ ʪᴇʣʙᴇʨ ʟʵʨʵʛ 
ʦʨʣʦʛʦʦʩ ʭװʥ ʘʤʜ ʭʠʰʠʛ, ʭʫʚʴ ʭװʨʪʵʵʭʵʵʨ 
ʭʫʫʣʴʯʠʣʩʘʥ. ʕʥʵ ñʭʠʰʠʛ, ʭʫʚʴò ʥʴ ʘʨʜ ʠʨʛʵʜʵʜ 
ʪʵʪʛʵʚʨʠʡʥ ʙʦʣʦʥ ʵʨװװʣ ʤʵʥʜʠʡʥ ʜʘʘʪʛʘʣʳʥ 
ʰʠʤʪʛʵʣʠʡʥ ʪᴇʣʙᴇʨ, ʦʨʦʥ ʩʫʫʮ ʭʫʜʘʣʜʘʞ ʘʚʩʥʳ 
ʪᴇʣʙᴇʨ, ʙʵʣʵʥ ʤᴇʥʛᴇ, ʵʨװװʣ ʤʵʥʜ, ʙʦʣʦʚʩʨʦʣʳʥ 
 ʡʣʯʠʣʛʵʵʥʠʡ ʪᴇʣʙᴇʨʠʡʥ ʭʵʣʙʵʨʵʵʨ ʦʣʛʦʛʜʦʭʦʦʨװ
ʟʘʘʩʘʥ ʙʘʡʥʘ. 

ɸʞʠʣ ʵʨʭʣʵʣʪ 

ʕʜʠʡʥ ʟʘʩʛʠʡʥ ᴇʩᴇʣʪᴇʥʜ ʘʞʠʣ ʵʨʭʣʵʣʪ ʯʫʭʘʣ 
ʥᴇʣᴇᴇʪʵʡ. ʄʦʥʛʦʣ ʋʣʩʳʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ 
ʠʜʵʚʭʠʪʵʡ ʭװʥ ʘʤ 2011 ʦʥʜ 1124,7 ʤʷʥʛʘ ʙʘʡʩʘʥ 
ʙʘ ʘʞʠʣʣʘʭ ʭװʯʥʠʡ ʦʨʦʣʮʦʦʥʳ ʪװʚʰʠʥ ʩװװʣʠʡʥ 5 
ʞʠʣʜ ʜʫʥʜʞʘʘʨ 63,7 ʭʫʚʴʪʘʡ ʙʘʡʣʘʘ. ʅʠʡʪ 
ʘʞʠʣʣʘʛʩʜʳʥ ʪʦʦ ʩװװʣʠʡʥ 5 ʞʠʣʜ ʜʫʥʜʞʘʘʨ 
0,4%-ʘʘʨ ᴇʩʩᴇʥ ʙʘ ʭᴇʜᴇʣʤᴇʨ ʵʨʭʵʣʞ ʙʫʡ 
ʠʨʛʵʜʠʡʥ ʪʦʦ 2007 ʦʥʦʦʩ 13,6 ʤʷʥʛʘʘʨ ᴇʩʯʵʵ. ʋʫʣ 
ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʪ ʘʞʠʣʣʘʛʩʜʳʛ ʘʚʯ װʟʚʵʣ, ʪʦʦʥʳ 
ʭʫʚʴʜ ʜʫʥʜʞʘʘʨ 2,6%-ʘʘʨ ᴇʩʩᴇʥ ʙʘ ʪʫʩ ʩʘʣʙʘʨʪ 
ʘʞʠʣʣʘʛʩʜʳʥ ʪʦʦ ʥʠʡʪ ʭᴇʜᴇʣʤᴇʨ ʵʨʭʣʵʛʯʜʠʡʥ 
4,3%-ʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ. ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʫʫʣ 
ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ ʜʘʭʴ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ᴇʩʯ, ʦʣʦʥ 
ʫʫʨʭʘʡ ʰʠʥʵʵʨ ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʥʦʦʨ ʪʫʩ 
ʩʘʣʙʘʨʳʥ ʵʜʠʡʥ ʟʘʩʘʛʪ װʟװװʣʵʭ ʥᴇʣᴇᴇʣᴇʣ ʞʠʣʵʵʩ 
ʞʠʣʜ ʥʵʤʵʛʜʩʵʵʨ ʙʘʡʥʘ. 

ɼװʛʥʵʣʪ 

ɼʵʣʭʠʡʥ ʟʘʭ ʟʵʵʣʠʡʥ ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮʠʡʥ 
ʵʨʵʣʪʠʡʥ ᴇʩᴇʣʪᴇᴇʩ ʰʘʣʪʛʘʘʣʘʥ ʩװװʣʠʡʥ 
ʞʠʣװװʜʵʜ ʄʦʥʛʦʣʳʥ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʳʥ 
ᴇʩᴇʣʪ ʥʴ ʭʫʨʜʘʮʪʘʡ ʷʚʘʛʜʘʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ɼʅɹ-
ʜ ʵʟʣʵʭ ʭʫʚʴ ʥʴ ʩװװʣʠʡʥ 5 ʞʠʣʵʵʨ ʭʘʨʚʘʣ ʞʠʣ ʙװʨ 
20%-ʩ ʜʵʵʰ ʭʫʚʠʘʨ ᴇʩʩᴇʥ ʙʘʡʥʘ. ʍʘʨʠʥ 
ʙʦʣʦʚʩʨʫʫʣʘʭ װʡʣʜʚʵʨʣʵʣ, ʙʘʨʠʣʛʘ, ʭʫʜʘʣʜʘʘ, 
ʪʵʵʚʵʨ, ʤʵʜʵʵʣʵʣ ʭʦʣʙʦʦ, װʣ ʭᴇʜʣᴇʭ ʭᴇʨᴇʥʛᴇ, 
ʪᴇʨʠʡʥ ʫʜʠʨʜʣʘʛʘ, ʙʘʪʣʘʥ ʭʘʤʛʘʘʣʘʭ ʩʘʣʙʘʨʳʥ 
ᴇʩᴇʣʪ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ʪʦʛʪʚʦʨʛװʡ ʙʘʡʥʘ. ʕʥʜ 
ʭʘʤʛʠʡʥ ʩʵʪʛʵʣ ʵʤʟʵʛʣװװʣʞ ʙʘʡʛʘʘ ʘʩʫʫʜʘʣ ʥʴ ʫʣʩ 
ʦʨʥʳ ʭᴇʛʞʠʣʜ ʭʘʤʛʠʡʥ ʯʫʭʘʣ ʥᴇʣᴇᴇʪʵʡ ʍɸɸ, 
ʮʘʭʠʣʛʘʘʥ, ʫʩʘʥ ʭʘʥʛʘʤʞ, ʩʘʥʭװװ ʜʘʘʪʛʘʣ, 
ʤʵʨʛʵʞʣʠʡʥ ʐʋ ʙʦʣʦʚʩʨʦʣ, ʵʨװװʣ ʤʵʥʜ ʟʵʨʵʛ 
ʩʘʣʙʘʨʫʫʜʳʥ ᴇʩᴇʣʪ ʙʫʫʨʩʘʥ ʙʘʡʩʘʥ. 
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ʅװװʨʩ, ʛʘʟʨʳʥ ʪʦʩ, ʪᴇʤʨʠʡʥ ʭװʜʨʠʡʥ װʡʣʜʚʵʨʣʵʣ 
ʦʛʮʦʤ ʥʵʤʵʛʜʵʞ, ʙʫʩʘʜ ʙװʪʵʵʛʜʵʭװװʥʠʡ 
 ʨʩ, ʛʘʟʨʳʥװװʡʣʜʚʵʨʣʵʣ ʙʫʫʨʩʘʥ ʙʘʡʥʘ. ʄᴇʥ ʥװ
ʪʦʩ ʛʵʩʵʥ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʵʢʩʧʦʨʪ ʭʘʤʛʠʡʥ ʠʭ 
ʥʵʤʵʛʜʩʵʥ ʙᴇʛᴇᴇʜ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʪ ʦʨʞ ʠʨʩʵʥ 
ɻʍʆ ʭʵʤʞʵʵ ʞʠʣ ʙװʨ ʥʵʤʵʛʜʵʞ 2011 ʦʥʜ 316,4% 
ᴇʩʩᴇʥ ʙʘʡʥʘ. ʋʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʳʛ ʵʥʵ ʵʨʯʠʤʪʵʡ 
ʭᴇʛʞʠʣ ʥʴ װʡʣʜʚʵʨʣʵʣʠʡʥ ʭװʯʠʥ ʟװʡʣʩʠʡʛ ʙʫʩʘʜ 
ʩʘʣʙʘʨʘʘʩ ʪʘʪʘʞ ʘʚʯ ʙʘʡʥʘ ʛʵʞ ʭʵʣʞ ʙʦʣʥʦ. 
ʊʫʭʘʡʣʙʘʣ, ᴇʥʜᴇʨ ʙʦʣʦʚʩʨʦʣʪʦʡ ʙʦʣʦʥ ʠʣװװ 
ʯʘʜʚʘʨʣʘʛ, ʤʵʨʛʵʰʩʵʥ ʙʦʣʦʚʩʦʥ ʭװʯʠʥ ʫʫʣ 
ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ ʣʫʫ ʰʠʣʞʠʭ ʭᴇʜᴇʣʛᴇᴇʥ ʭװʯʪʵʡ 
ʷʚʘʛʜʘʞ ʙʫʩʘʜ ʩʘʣʙʘʨ ʥʴ ʙʦʣʦʚʩʦʥ ʭװʯʥʠʡ 
ʜʫʪʘʛʜʘʣʜ ʦʨʦʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʙװʪʵʵʤʞ ʙʫʫʨʘʭ 
ʭʘʥʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. 

ɹʘʷʣʛʠʡʥ ʦʣʙʦʨʣʦʣʪʦʦʩ װװʜʵʣʪʵʡ ʤʘʥʘʡ ʵʜʠʡʥ 
ʟʘʩʛʠʡʥ ʭᴇʛʞʣʠʡʥ װʨ ʜװʥʜ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʳʥ 
ʛʘʜʘʘʜʳʥ ʙʦʣʦʥ ʜʦʪʦʦʜʳʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ 
ʭʵʤʞʵʵ ʥʵʤʵʛʜʵʞ, ʦʨʣʦʛʦ ᴇʩʯ ʙʘʡʛʘʘʛʘʘʩ ʫʫʣ 
ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʪ ʘʞʠʣʣʘʛʩʜʳʥ ʮʘʣʠʥ ʭᴇʣʩ 
ʥʵʤʵʛʜʵʞ, ʵʥʵ ʥʴ ʙʫʩʘʜ ʩʘʣʙʘʨʳʥ ʭᴇʛʞʠʣʜ 
ʩᴇʨʛᴇᴇʨ ʥᴇʣᴇᴇʣʞ ʙʘʡʥʘ ʛʵʞ ʜװʛʥʵʞ ʙʦʣʥʦ. ʋʫʣ 
ʫʫʨʭʘʡʥ ʩʘʣʙʘʨ ʙʦʣʦʥ ʙʘʨʠʣʛʳʥ ʩʘʣʙʘʨʪ 
ʘʞʠʣʣʘʛʩʜʳʥ ʮʘʣʠʥ ʭʘʤʛʠʡʥ ʠʭʵʵʨ ᴇʩʩᴇʥ ʭʘʨʠʥ 
ʙʦʣʦʚʩʨʦʣ, ʵʨװװʣ ʤʵʥʜ, װʡʣʯʠʣʛʵʵʥʠʡ ʩʘʣʙʘʨʪ 
ʘʞʠʣʣʘʛʩʜʳʥ ʮʘʣʠʥʛʠʡʥ ᴇʩᴇʣʪ ʭʘʤʛʠʡʥ ʙʘʛʘ 
ʙʘʡʛʘʘ ʥʴ װʥʠʡʛ ʙʘʪʘʣʞ ʙʘʡʥʘ. ʋʫʣ ʫʫʨʭʘʡʛʘʘʩ 
ʦʨʞ ʠʨʵʭ ʦʨʣʦʛʦ ʥʵʤʵʛʜʩʵʥʵʵʨ ʵʜʠʡʥ ʟʘʩʘʛ ʜʘʭʴ 
ʮʘʣʠʥ ʙʦʣʦʥ װʥʠʡʥ ʪװʚʰʠʥ ᴇʩʯ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʵʥʵ 
ʥʴ ʤʘʥʘʡ ʫʣʩʳʥ ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨʳʛ ʩʫʣʨʫʫʣʞ 
ʙʘʡʥʘ. 

ɸʐʀɻʃɸʉɸʅ ʄɸʊɽʈʀɸʃ 

[1] ʂʠʤ ʍʦʥʛ ɾʠʥ, ʉ.ɹʫʨʤʘʘ, 2010, 
ñʄʦʥʛʦʣʳʥ ʵʢʩʧʦʨʪ, ʠʤʧʦʨʪʳʥ 
ʪʦʛʪʦʣʮʦʦʥʳ ʰʠʥʞʠʣʛʵʵ ʙʘ ʛʘʜʘʘʜ 
ʭʫʜʘʣʜʘʘʥʳ ʙʦʜʣʦʛʳʛ ʰʠʥʵʯʣʵʣʪʠʡʥ 
ʭᴇʪᴇʣʙᴇʨò(1)  

ʄʦʥʛʦʣ ʋʣʩʳʥ ʩʪʘʪʠʩʪʠʢʠʡʥ ʭʦʨʦʦ, 2011, 

ñʄʦʥʛʦʣ ʋʣʩʳʥ ʩʪʘʪʠʩʪʠʢʠʡʥ ʵʤʭʵʪʛʵʣò(2) 
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ʕʨʜʵʥʵʙʘʘʪʘʨ װתʨʮʘʡʭ  

ʋʜʠʨʜʘʛʯ ʙʘʛʰ: ʉ.ʃʭʘʘʭװװ 

ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ, ɻʝʦʣʦʛʠ ʋʫʣ ʋʫʨʭʘʡ ʩʫʨʛʫʫʣʴ, ʋʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʩʘʣʙʘʨ 

ʀ-ʤʘʡʣ ʭʘʷʛ: vvrtsaihvvree08@gmail.com;  

 
ʍʫʨʘʘʥʛʫʡ - ʋʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʳʥ Ϯʡʣʜʚʵʨʣʵʣ Ϯʥʜʵʩʥʠʡ ʦʨʣʦʛʦʦ ʥʵʤʵʛʜϮϮʣʞ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ϺʩϺʣʪʠʡʛ ʭʘʥʛʘʘʜ 

ʟʦʛʩʦʭʛϮʡ, ʘʞ Ϯʡʣʜʚʵʨʠʡʥ ʩʘʣʙʘʨʪ ʪʵʨʛϮϮʣʵʭ ʙʘʡʨ ʩʫʫʨʴ ʵʟʵʣʜʵʛ ʯʫʭʘʣ ʩʘʣʙʘʨ ʶʤ. 2021 ʦʥʳ ʵʮʩʠʡʥ ʙʘʡʜʣʘʘʨ 

ñɸʰʠʛʪ ʄʘʣʪʤʘʣ ɻʘʟʨʳʥ ʊʦʩʥʳ ɻʘʟʘʨò-ʩ ʵʨʭʣʵʥ ʛʘʨʛʘʜʘʛ ʕʨʜʵʩ ʙʘʷʣʛʠʡʥ ʩʪʘʪʠʩʪʠʢ ʤʵʜʵʵʥʜ ʜʫʨʜʩʘʥʘʘʨ 

ñʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ ʥʴ ʤʘʥʘʡ ʫʣʩʳʥ ʥʠʡʪ ʥϮϮʨʩ ʦʣʙʦʨʣʦʣʪʳʥ 32 ʭʫʚʠʡʛ ʜʘʥʛʘʘʨ ʭʠʡʞ ʛϮʡʮʵʪʛʵʩʵʥ 

ʙʘʡʥʘ.  ʋʛ ʢʦʤʧʘʥʠʡ ʙϮʪʵʵʛʜʵʭϮϮʥʠʡ ϺʨʪϺʛ ʭʵʨʭʵʥ ʙϮʨʜʵʞ ʙʘʡʛʘʘʛ ʟʘʨʜʣʳʥ ʘʥʛʠʣʘʣ, ʥʵʛʞʠʡʥ Ϻʨʪʛʠʡʛ 

ʪʦʦʮʦʭʜʦʦ Ϯʡʣʜʚʵʨʣʵʣʜ ʛʘʨʩʘʥ ʵʢʚʠʚʘʣʝʥʪ ʙϮʪʵʵʛʜʵʭϮϮʥʠʡ ʥʵʛʞʠʜ ʥʦʦʛʜʦʭ Ϻʨʪʛʠʡʛ ʟʘʨʜʣʳʛ Ϯʥʜʩʵʥ ʵʣʝʤʝʥʪ 

ʪʫʩ ʙϮʨʵʵʨ ʪʦʜʦʨʭʦʡʣʦʥ ʛʘʨʛʘʞ ʪʫʭʘʡʥ ʦʨʜʳʛ ʘʰʠʛʣʘʭ ʥϮϮʨʩʥʠʡ ϺϺʨʠʡʥ Ϻʨʪʛʠʡʛ ʙʫʫʨʫʫʣʘʭ ʙʦʣʦʤʞʳʛ ʵʥʵʭϮϮ 

ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʘʘʨ ʥʵʛʪʛʵʥ ʥʘʡʨʫʫʣʩʘʥ ʙʦʣʥʦ.  

ʊϮʣʭϮϮʨ Ϯʛ: ɿʘʨʜʣʳʥ ʘʥʛʠʣʘʣ, ʟʘʨʜʣʳʛ ʭʫʨʠʤʪʣʫʫʣʘʥ ʙϮʨʪʛʵʭ 

ʉʫʜʘʣʛʘʘʥʳ ʦʙʴʝʢʪ: ñʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡòʍʂ

ʆʈʐʀʃ 

ʊʘʚʘʥʪʦʣʛʦʡ ʥװװʨʩʥʠʡ ʦʨʜ ʛʘʟʘʨʪ ʘʰʠʛʣʘʣʪʳʥ װʡʣ 
ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʘʭ װװʨʵʛ ʙװʭʠʡ ñʕʨʜʵʥʵʩ 
ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ ʥʴ ʫʣʩʳʥ ʪᴇʩᴇʚʪ ʪʦʤʦʦʭʦʥ ʭʫʚʴ 
ʥʵʤʨʵʵ ʦʨʫʫʣʜʘʛ ʪᴇʨʠʡʥ ᴇʤʯʠʪ ʢʦʤʧʘʥʠʫʜʳʥ ʥʵʛ 
ʶʤ. ʊʫʩ ʢʦʤʧʘʥʠ 2010 ʦʥʦʦʩ װʡʣ ʘʞʠʣʣʘʛʘʘʛʘʘ 
ʷʚʫʫʣʞ ʙʘʡʛʘʘ ʢʦʤʧʘʥʠ ʙᴇʛᴇᴇʜ ʊʘʚʘʥʪʦʣʛʦʡ ʦʨʜ 
ʛʘʟʘʨ 7,3 ʪʵʨʙʫʤ ʪʦʥʥ ʥװװʨʩʥʠʡ ʥᴇᴇʮʪʵʡ 
ʩʪʨʘʪʝʛʠʡʥ ʘʯ ʭʦʣʙʦʛʜʦʣ ʙװʭʠʡ ʦʨʜ ʶʤ. ñʕʨʜʵʥʵʩ 
ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ ʥʴ 2017 ʦʥʦʦʩ ʘʰʠʛʪʘʡ ʘʞʠʣʣʘʞ 
ʵʭʵʣʩʵʥ ʙᴇʛᴇᴇʜ ʩװװʣʠʡʥ 5 ʞʠʣʠʡʥ ʭʫʛʘʮʘʘʥʜ 
ʥʠʡʪʜʵʵ 2.56 ʠʭ ʥʘʷʜ ʪᴇʛʨᴇʛʠʡʥ ʮʵʚʵʨ ʘʰʠʛʪʘʡ 
ʘʞʠʣʣʘʞ, ʫʣʩʳʥ ʪᴇʩᴇʚʪ 2.36 ʠʭ ʥʘʷʜ ʪᴇʛʨᴇʛʠʡʥ 
ʪʘʪʚʘʨ ʭʫʨʘʘʤʞʠʡʛ ʪᴇʚʣᴇʨװװʣʞʵʵ. 

ʉʋɼɸʃɻɸɸʅʓ ʍʕʉʕɻ 

ɹװʪʵʵʛʜʵʭװװʥʠʡ ᴇʨʪʛʠʡʥ ʤʵʜʵʵʣʵʣ ʥʴ ʙʦʜʠʪ װʥʠʡʛ 
ʪʦʛʪʦʦʭ װʥʜʵʩʣʵʣ ʙʦʣʜʦʛ. ᴆʨʪᴇʛ, ʟʘʨʜʘʣ ʛʵʩʵʥ 
ʦʡʣʛʦʣʪʫʫʜ ʥʴ ʭʦʦʨʦʥʜʦʦ ʫʷʣʜʘʘ ʭʦʣʙʦʦʪʦʡ ʙʦʣʦʚʯ 
ʪʦʜʦʨʭʦʡ ʷʣʛʘʘʪʘʡ ʦʡʣʛʦʣʪʫʫʜ ʶʤ. ɹװʪʵʵʛʜʵʭװװʥ 
ᴇʨʪʛʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʟʘʨʜʘʣ ʙװʪʮʠʡʥ ʰʠʥʞʠʣʛʵʵ 
ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘʪʘʡ. ɿʘʨʜʣʳʥ ʙװʪʮʠʡʥ 
ʰʠʥʞʠʣʛʵʵ ʭʠʡʩʥʵʵʨ ʟʘʨʜʣʳʥ ʪᴇʨᴇʣ ʟװʡʣ 
ʘʥʛʠʣʣʘʘʨ ʥʠʡʪ ʟʘʨʜʣʳʥ ʙװʪʮʵʜ ʵʟʣʵʭ ʭʫʚʠʡʥ ʞʠʥʛ 
ʪʦʛʪʦʦʞ ᴇʛʜᴇʛ. ʅװװʨʩʥʠʡ ʩʘʣʙʘʨʳʥ ʪʦʤʦʦʭʦʥʜ 
ʪʦʦʮʦʛʜʦʭ  ñʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ-ʠʡʥ 
2020,2021 ʦʥʳ ʙװʪʵʵʛʜʵʭװװʥ ʦʣʙʦʨʣʦʣʪʳʥ ʥʠʡʪ 
ʟʘʨʜʣʳʛ ʘʰʠʛʣʘʥ ʟʘʨʜʣʳʛ ʘʥʛʠʣʘʥ, ʟʘʨʜʣʳʛ 
ʙװʪʮʠʡʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʞ, ʟʘʨʜʣʫʫʜʳʛ ʭʫʚʴʩʘʭ 
ʙʦʣʦʥ ʪʦʛʪʤʦʣ ʟʘʨʜʣʘʘʨ ʘʥʛʠʣʘʥ ʟʘʨʜʣʳʥ װʥʜʩʵʥ 
ʵʣʝʤʝʥʪ ʪʫʩ ʙװʨʵʵʨ ʙװʪʵʵʛʜʵʭװװʥʠʡ ᴇʨʪʛʠʡʛ 
ʪʦʜʦʨʭʦʡʣʦʥ ʛʘʨʛʘʩʘʥ. 

ʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡ ʍʂ-ʠʡʥ ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʘʣ 

ʕʨʜʵʥʵ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ װװʩʛʵʥ ʙʘʡʛʫʫʣʘʛʜʩʘʥ 
ʮʘʛʘʘʩ ʭʦʡʰ 2021 ʦʥʳ ʵʮʩʠʡʥ ʙʘʡʜʣʘʘʨ 385.8 ʩʘʷ 
̍  ʭᴇʨʩ ʭʫʫʣʞ, 83.5 ʩʘʷ ʪʦʥʥ ʥװװʨʩ ʦʣʙʦʨʣʦʞ, 
446.3 ʩʘʷ ̍  ʫʫʣʳʥ ʘʞʠʣ ʛװʡʮʵʪʛʵʞʵʵ. ʄʦʥʛʦʣ 
ʋʣʩʳʥ ʭʵʤʞʵʵʥʜ 2017-2021 ʦʥʳ ʙʘʡʜʣʘʘʨ ʥʠʡʪ 
236.69 ʩʘʷ ʪʦʥʥ ʥװװʨʩ ʦʣʙʦʨʣʦʞ ñʕʨʜʵʥʵʩ 
ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ ʥʴ ʥװװʨʩ ʦʣʙʦʨʣʦʣʪʳʥ ʫʣʩʳʥ 

ʭʵʤʞʵʵʥʜ ʜʫʥʜʞʘʘʨ 25.1%-ʠʡʛ ʜʘʥʛʘʘʨ ʵʟʵʣʞ 
ʙʘʡʥʘ. ñʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ 2021 ʦʥʳ 
ʙʘʡʜʣʘʘʨ ʢʦʤʧʘʥʠʡʥ ʥʠʡʪ ʭᴇʨᴇʥʛᴇ 15.3 ʠʭ ʥʘʷʜ 
ʪᴇʛʨᴇʛʪ ʭװʨʯ 1.1 ʠʭ ʥʘʷʜ ʪᴇʛʨᴇʛʠʡʥ ʙʦʨʣʫʫʣʘʣʪʳʥ 
ʦʨʣʦʛʦ ʦʣʞ, 110.2 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛʠʡʥ ʮʵʚʵʨ ʘʰʠʛʪʘʡ 
ʘʞʠʣʣʘʩʘʥ ʙᴇʛᴇᴇʜ ʢʦʤʧʘʥʠʡʥ ʭʫʨʠʤʪʣʘʛʜʩʘʥ ʘʰʠʛ 
1.07 ʠʭ ʥʘʷʜ ʪᴇʛʨᴇʛʪ ʭװʨʩʵʥ ʙʘʡʥʘ. 

ʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ-ʠʡʥ ʟʘʨʜʣʳʥ 

ʙװʪʮʠʡʥ ʰʠʥʞʠʣʛʵʵ 

ɿʘʨʜʣʳʥ ʙװʪʮʠʡʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʩʥʵʵʨ ʟʘʨʜʣʳʥ 
ʪᴇʨᴇʣ ʟװʡʣ ʘʥʛʠʣʣʘʘʨ ʥʠʡʪ ʟʘʨʜʣʳʥ ʙװʪʮʵʜ ʵʟʣʵʭ 
ʭʫʚʠʡʥ ʞʠʥʛ ʪʦʛʪʦʦʞ ᴇʛʜᴇʛ. 

ñʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ-ʠʡʥ ʟʘʨʜʣʳʥ 
ʰʠʥʞʠʣʛʵʵ ʭʠʡʭʜʵʵ 2021,2022ʦʥʳ ʟʘʨʜʣʳʥ 
 .ʜʠʡʛ ʘʰʠʛʣʘʩʘʥװװʣʵʣʪװװʟװ

ʍװʩʥʵʛʪ 1. ñʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ-ʠʡʥ 2020,2021 
ʦʥ ʟʘʨʜʣʳʥ ʙװʪʵʮ 

 ʣʵʣʪװװʟת
ʍʵʤʞʠʭ 
ʥʵʛʞ 

2020 
ʦʥ 

ʕʟʣʵʭ 

ʭʫʚʠʡʥ 

ʞʠʥ 

2021 
ʦʥ 

ʕʟʣʵʭ 

ʭʫʚʠʡʥ 

ʞʠʥ 

ʎʘʣʠʥ ʩʘʷ ʪᴇʛ. 50,881 11.1% 75,714 11.1% 

ʅɼʐ /ʙʘʡʛʫʫʣʣʘʛʘ/ ʩʘʷ ʪᴇʛ. 9,058 2.0% 13,563 2.0% 

ʊʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ 
ʕʍʐ 

ʩʘʷ ʪᴇʛ. 68,883 15.1% 103,401 15.1% 

ʊװʣʰ, ʐʊʄ-ʳʥ 

ʟʘʨʜʘʣ 
ʩʘʷ ʪᴇʛ. 186,782 40.8% 280,038 41.0% 

ʉʵʣʙʵʛʠʡʥ ʟʘʨʜʘʣ ʩʘʷ ʪᴇʛ. 75,771 16.6% 113,741 16.6% 

ɼʫʛʫʡʥ ʟʘʨʜʘʣ ʩʘʷ ʪᴇʛ. 28,923 6.3% 42,711 6.2% 

ʋʜʠʨʜʣʘʛʘ ʙʦʣʦʥ 
ʢʝʤʧʠʡʥ ʟʘʨʜʘʣ 

ʩʘʷ ʪᴇʛ. 8,474 1.9% 11,448 1.7% 

ʍᴇʜᴇʣʤᴇʨ 

ʭʘʤʛʘʘʣʣʳʥ ʟʘʨʜʘʣ 
ʩʘʷ ʪᴇʛ. 2,866 0.6% 4,166 0.6% 

ʄʘʛʘʜʣʘʰʛװʡ ʟʘʨʜʘʣ 
/ʥʠʡʪ ʟʘʨʜʣʳʥ 5 

ʭʫʚʴ/ 

ʩʘʷ ʪᴇʛ. 25,898 5.7% 38,687 5.7% 

ʆʃɹʆʈʃʆʃʊʓʅ 

ɿɸʈɼɸʃ 
ʩʘʷ ʪᴇʛ. 457,535 100% 683,469 100% 

mailto:vvrtsaihvvree08@gmail.com
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ɻʨʘʬʠʢ1. 2020 ʦʥʳ ʟʘʨʜʣʳʥ ʙװʪʵʮ  

ɻʨʘʬʠʢ2. 2021 ʦʥʳ ʟʘʨʜʣʳʥ ʙװʪʵʮ  

ʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ-ʠʡʥ ʟʘʨʜʣʳʥ ʰʠʥʞʠʣʛʵʵ 
ʭʠʡʭʵʜ 2021,2022 ʦʥʳ ʥʠʡʪ ʟʘʨʜʣʳʥ ʜʠʡʣʵʥʭ 
ʭʫʚʠʡʛ ʪװʣʰ, ʐʊʄ-ʳʥ ʟʘʨʜʘʣ, ʊʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʕʍʐ, ʮʘʣʠʥʛʠʡʥ ʟʘʨʜʣʫʫʜ ʜʠʡʣʵʥ 
ʭʫʚʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ. 2020 ʦʥʜ ʪװʣʰ, ʐʊʄ-ʳʥ 
ʟʘʨʜʘʣ 186,782 ʩʘʷ ʪᴇʛʨᴇʛ ʙʘʡʩʘʥ ʙʦʣ 2021 ʦʥʜ 
280,038 ʩʘʷ ʪᴇʛʨᴇʛ  ʙʦʣʦʥ ᴇʩʩᴇʥ װʟװװʣʵʣʪʪʵʡ ʙʘʡʥʘ. 
2020 ʦʥʜ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʕʍʐ 68,883ʩʘʷ 
ʪᴇʛʨᴇʛ ʙʘʡʩʥʘʘʩ 103,401ʩʘʷ.ʪᴇʛ ʙʦʣʞ 34,518ʩʘʷ 
ʪᴇʛʨᴇʛᴇᴇʨ ᴇʩʩᴇʥ, ʮʘʣʠʥʛʠʡʥ ʟʘʨʜʘʣ 2020 ʦʥʜ 
50,881ʩʘʷ ʪᴇʛʨᴇʛ ʙʘʡʩʥʘʘʩ 75,714ʩʘʷ ʪᴇʛʨᴇʛ ʙʦʣʞ 
ᴇʩʩᴇʥ ʙʘʡʛʘʘ ʪʫʣ ʪʫʭʘʡʥ ʠʭ ʭʫʚʴ ʵʟʵʣʞ ʟʘʨʜʣʳʥ 
ᴇʩʩᴇʥ ʰʘʣʪʛʘʘʥʳʛ ʰʠʥʞʠʣʞ װʟʣʵʵ. 

ʍװʩʥʵʛʪ 2. ʅʠʡʪ ʦʣʙʦʨʣʦʣʪʳʥ ʟʘʨʜʣʳʥ ʠʭʵʥʭ ʭʫʚʠʡʛ 
ʵʟʵʣʞ ʙʫʡ ʟʘʨʜʣʫʫʜ 

 ʣʵʣʪװװʟת

ʍʵʤ

ʞʠʭ 
ʥʵʛʞ 

2020 

ʦʥ 

ʕʟʣ

ʵʭ 

ʭʫʚ
ʠʡʥ 

ʞʠʥ 

2021 

ʦʥ 

ʕʟʣ

ʵʭ 

ʭʫʚ
ʠʡʥ 

ʞʠʥ 

ᴆᴇʨʯ

ʣᴇʣʪ 

ʎʘʣʠʥ 
ʉʘʷ 

ʪᴇʛ. 

50,8

80.5 

11.1

% 

75,71

4.3 

11.1

% 

24,83

3.8 

ʊʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤ

ʞʠʡʥ 

ʕʍʐ 

ʉʘʷ 

ʪᴇʛ. 

9,05

8.2 

15.1

% 

13,56

2.8 

15.1

% 

4,504.

6 

ʊװʣʰ, 
ʐʊʄ-ʳʥ 

ʟʘʨʜʘʣ 

ʉʘʷ 

ʪᴇʛ. 

68,8

82.9 

40.8

% 

103,4

00.7 

41.0

% 

34,51

7.7 

2020 ʦʥʜ 49,714 ʤʷʥ.̍  ʫʫʣʳʥ ʘʞʠʣ ʭʠʡʞ 

ʛװʡʮʵʪʛʵʩʵʥ ʙʦʣ 2021 ʦʥʜ 74,571̍  ʫʫʣʳʥ ʮʫʣʳʥ 
ʘʞʠʣ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ ʙʘʡʥʘ. 2021 ʦʥʜ 2020 ʦʥʦʦʩ  
24,857 ʤʷʥ. ̍  ʠʣװװ ʭʵʤʞʵʵʪʵʡ ʫʫʣʳʥ ʘʞʠʣ ʭʠʡʩʵʥ 
ʙʘʡʥʘ. ʋʫʣʳʥ ʘʞʣʳʥ ʭʵʤʞʵʵ ʠʭʵʩʩʵʥʪʵʡ ʭʦʣʙʦʦʪʦʡ 
ʫʭʘʞ ʘʯʠʭ, ʪʵʵʚʵʨʣʵʭ ʘʞʠʣʣʘʭ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ 
ʵʢʩʢʘʚʘʪʦʨ, ʘʚʪʦʩʘʤʦʩʚʘʣ, ʙʫʣʴʜʦʟʝʨ ʥʵʤʞ 
ʭʫʜʘʣʜʘʥ ʘʚʩʘʥ. ʊʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ ʥʵʤʵʛʜʩʵʥʪʵʡ 
ʭʦʣʙʦʦʪʦʡ ʵʢʩʢʘʚʘʪʦʨʳʥ ʦʧʝʨʘʪʦʨ, 
ʘʚʪʦʩʘʤʦʩʚʘʣʳʥ ʦʧʝʨʘʪʦʨ, ʙʫʣʴʜʦʟʝʨʳʥ ʦʧʝʨʘʪʦʨ 
ʘʞʠʣʪʘʥ ʥʵʤʵʛʜʩʵʥ װװʥʠʡʛ ʜʘʛʘʘʜ ʮʘʣʠʥʛʠʡʥ 
ʟʘʨʜʘʣ, ʪװʣʰ", ʕʍʐ ʟʘʨʜʣʫʫʜ ʥʵʤʵʛʜʩʵʥ ʙʘʡʥʘ. 

ʍװʩʥʵʛʪ 3. ʊʝʭʥʠʢʠʡʥ ʪװʣʰ ʟʘʨʮʫʫʣʘʣʪ 2020 ʦʥ 

 ̄

ʊʦʥʦʛ 

ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ 
ʥʵʨ ʪᴇʨᴇʣ 

ʊװʣʰʥʠʡ 

ʭʵʨʵʛʣʵʵ 

ʊʦʦ 

ʰʠʨʭʵʛ 

ʅʠʡʪ 

ʪװʣʰʥʠʡ 
ʭʵʨʵʛʣʵʵ 

1 ʋʭʘʞ, ʘʯʠʭ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ 11,317,920 

1.1 
LIEBHERR 

R9350 
200 ʃʠʪʨ/ʮʘʛ 1 1,489,200 

1.2 
LIEBHERR 

R9250 
170 ʃʠʪʨ/ʮʘʛ 2 2,531,640 

1.3 
KOMATSU 

PC2000 
100 ʃʠʪʨ/ʮʘʛ 5 3,723,000 

1.4 
KOMATSU 

PC1250 
60 ʃʠʪʨ/ʮʘʛ 8 3,574,080 

2 ʊʵʵʚʵʨʣʵʭ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ 53,114,269 

2.1 MT4400AC 200 ʃʠʪʨ/ʮʘʛ 18 21,792,953 

2.2 TEREX 100 50 ʃʠʪʨ/ʮʘʛ 35 10,593,797 

2.3 CAT 777 57 ʃʠʪʨ/ʮʘʛ 20 6,901,102 

2.4 TEREX 60 40 ʃʠʪʨ/ʮʘʛ 40 9,685,757 

2.5 CAT 773 38 ʃʠʪʨ/ʮʘʛ 18 4,140,661 

3 ʊʫʩʣʘʭ ʪʦʥʦʛ ʪᴇʭᴇᴇᴇʨʤʞ 4,376,751 

3.1 Dozer CAT D8 30 ʃʠʪʨ/ʮʘʛ 10 1,816,079 

3.2 
Cat 14M 
Grader 

16 ʃʠʪʨ/ʮʘʛ 6 581,145 

3.3 Loader 992 60 ʃʠʪʨ/ʮʘʛ 2 726,432 

3.4 Water Truck 16 ʃʠʪʨ/ʮʘʛ 10 968,576 

3.5 Fuel Truck 16 ʃʠʪʨ/ʮʘʛ 2 193,715 

3.6 Light tower 3 ʃʠʪʨ/ʮʘʛ 10 90,804 

ʅʠʡʪ ʪװʣʰʥʠʡ ʭʵʨʵʛʣʵʵ 68,808,940 

ʍװʩʥʵʛʪ 4. 2020 ʦʥʳ ʪװʣʰʥʠʡ ʟʘʨʜʘʣ ʘʞʠʣʙʘʨ ʪʫʩ 
ʙװʨʵʵʨ 

 ʥʵת ʣʵʣʪװװʟת
ʍʵʤʞʠʭ 

ʥʵʛʞ 
2020 ʦʥ 

ʋʭʘʞ, ʘʯʠʭ ʪװʣʰ, ʐʊʄ 

ʟʘʨʜʘʣ 
ʉʘʷ ʪᴇʛ. 30,722 

1 ʣʠʪʨ ʪװʣʰʥʠʡ װʥʵ 1990 ʉʘʷ ʪᴇʛ. 22,523 

ɼʠʟʣ ʤʘʩʣʦ 20000 ʉʘʷ ʪᴇʛ. 7,923 

ʊʦʩ ʪʦʩʣʦʭ ʤʘʪʝʨʠʘʣ 20000 ʉʘʷ ʪᴇʛ. 277 

ʊʵʵʚʵʨʣʵʭ ʉʘʷ ʪᴇʛ. 144,736 

1 ʣʠʪʨ ʪװʣʰʥʠʡ װʥʵ 1990 ʉʘʷ ʪᴇʛ. 105,697 

ɼʠʟʣ ʤʘʩʣʦ 20000 ʉʘʷ ʪᴇʛ. 37,180 

ʊʦʩ ʪʦʩʣʦʭ ʤʘʪʝʨʠʘʣ 20000 ʉʘʷ ʪᴇʛ. 1,859 

ʊʫʩʣʘʭ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ ʉʘʷ ʪᴇʛ. 144,736 

1 ʣʠʪʨ ʪװʣʰʥʠʡ װʥʵ 1990 ʉʘʷ ʪᴇʛ. 8,710 

ɼʠʟʣ ʤʘʩʣʦ 20000 ʉʘʷ ʪᴇʛ. 3,064 

ʊʦʩ ʪʦʩʣʦʭ ʤʘʪʝʨʠʘʣ 20000 ʉʘʷ ʪᴇʛ. 153 

ʅʠʡʪ ʪװʣʰ,ʐʊʄ-ʳʥ ʟʘʨʜʘʣ ʉʘʷ.ʪᴇʛ  186,782 

2020 ʦʥʜ ʪװʣʰʥʠʡ ʟʘʨʜʘʣ 186,782 ʩʘʷ ʪᴇʛʨᴇʛ 
ʙʘʡʩʘʥ. 2020 ʦʥʜ ʪװʣʰʥʠʡ ʟʘʨʜʣʳʛ ʘʞʠʣʙʘʨ ʙװʨʵʵʨ 
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41%
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6%
ʎʘʣʠʥ 

ʅɼʐ 

/ʙʘʡʛʫʫʣʣʘʛʘ/

ʊʦʥʦʛ 

ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ 

ʕʍʐ
ʊװʣʰ, ʐʊʄ-ʳʥ 

ʟʘʨʜʘʣ 

ʉʵʣʙʵʛʠʡʥ ʟʘʨʜʘʣ 

ɼʫʛʫʡʥ ʟʘʨʜʘʣ

ʋʜʠʨʜʣʘʛʘ ʙʦʣʦʥ 

ʢʝʤʧ ʟʘʨʜʘʣ
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41%

17%
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6%

ʎʘʣʠʥ 

ʅɼʐ /ʙʘʡʛʫʫʣʣʘʛʘ/

ʊʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ 

ʕʍʐ

ʊװʣʰ, ʐʊʄ-ʳʥ 

ʟʘʨʜʘʣ 

ʉʵʣʙʵʛʠʡʥ ʟʘʨʜʘʣ 
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ʷʣʛʘʞ ʭʘʨʘʭʘʜ ʪʵʵʚʵʨʣʵʭ ʘʞʣʳʥ ʟʘʨʜʘʣ 144,736 ʩʘʷ 
ʪᴇʛʨᴇʛ ʙʫʶʫ 77 ʭʫʚʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ. 

ʍװʩʥʵʛʪ 5. ʊʝʭʥʠʢʠʡʥ ʪװʣʰ ʟʘʨʮʫʫʣʘʣʪ 2021 ʦʥ 

 ̄

ʊʦʥʦʰ 

ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ 
ʥʵʨ ʪᴇʨᴇʣ 

ʊװʣʰʥʠʡ 

ʭʵʨʵʛʣʵʵ 

ʊʦʦ 

ʰʠʨʭʵʛ 

ʅʠʡʪ 

ʪװʣʰʥʠʡ 
ʭʵʨʵʛʣʵʵ 

1 ʋʭʘʞ, ʘʯʠʭ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ 17,051,340.0 

1.1 
LIEBHERR 

R9350 
200 ʃʠʪʨ/ʮʘʛ 2 2,978,400.0 

1.2 
LIEBHERR 

R9250 
170 ʃʠʪʨ/ʮʘʛ 3 3,797,460.0 

1.3 
KOMATSU 

PC2000 
100 ʃʠʪʨ/ʮʘʛ 8  5,361,120.0 

1.4 
KOMATSU 

PC1250 
60 ʃʠʪʨ/ʮʘʛ 11 4,914,360.0 

2 ʊʵʵʚʵʨʣʵʭ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ 79,132,633.1 

2.1 MT4400AC 200 ʃʠʪʨ/ʮʘʛ 24  29,057,270.4 

2.2 TEREX 100 50 ʃʠʪʨ/ʮʘʛ 65 19,674,193.5 

2.3 CAT 777 57 ʃʠʪʨ/ʮʘʛ 26 8,971,432.2 

2.4 TEREX 60 40 ʃʠʪʨ/ʮʘʛ 60 14,528,635.2 

2.5 CAT 773 38 ʃʠʪʨ/ʮʘʛ 30 6,901,101.7 

3 ʊʫʩʣʘʭ ʪʦʥʦʛ ʪᴇʭᴇᴇᴇʨʤʞ 6,979,798.5 

3.1 Dozer CAT D8 30 ʃʠʪʨ/ʮʘʛ 17 3,087,335.0 

3.2 
Cat 14M 
Grader 

16 ʃʠʪʨ/ʮʘʛ 11 1,065,433.2 

3.3 Loader 992 60 ʃʠʪʨ/ʮʘʛ 3 1,089,647.6 

3.4 Water Truck 16 ʃʠʪʨ/ʮʘʛ 15 1,452,863.5 

3.5 Fuel Truck 16 ʃʠʪʨ/ʮʘʛ 2 193,715.1 

3.6 Light tower 3 ʃʠʪʨ/ʮʘʛ 10 90,804.0 

ʅʠʡʪ ʪװʣʰʥʠʡ ʭʵʨʵʛʣʵʵ 103,163,771.6 

ʍװʩʥʵʛʪ 6. 2021 ʦʥʳ ʪװʣʰʥʠʡ ʟʘʨʜʘʣ ʘʞʠʣʙʘʨ ʪʫʩ 
ʙװʨʵʵʨ 

 ʥʵת ʣʵʣʪװװʟת
ʍʵʤʞʠʭ 

ʥʵʛʞ 
2021 ʦʥ 

ʋʭʘʞ, ʘʯʠʭ ʪװʣʰ, ʐʊʄ 

ʟʘʨʜʘʣ 
ʉʘʷ ʪᴇʛ. 46,286 

1 ʣʠʪʨ ʪװʣʰʥʠʡ װʥʵ 1990 ʉʘʷ ʪᴇʛ. 33,932 

ɼʠʟʣ ʤʘʩʣʦ 20000 ʉʘʷ ʪᴇʛ. 11,936 

ʊʦʩ ʪʦʩʣʦʭ ʤʘʪʝʨʠʘʣ 20000 ʉʘʷ ʪᴇʛ. 418 

ʊʵʵʚʵʨʣʵʭ ʉʘʷ ʪᴇʛ. 215,636 

1 ʣʠʪʨ ʪװʣʰʥʠʡ װʥʵ 1990 ʉʘʷ ʪᴇʛ. 157,474 

ɼʠʟʣ ʤʘʩʣʦ 20000 ʉʘʷ ʪᴇʛ. 55,393 

ʊʦʩ ʪʦʩʣʦʭ ʤʘʪʝʨʠʘʣ 20000 ʉʘʷ ʪᴇʛ. 2,770 

ʊʫʩʣʘʭ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ ʉʘʷ ʪᴇʛ. 19,020 

1 ʣʠʪʨ ʪװʣʰʥʠʡ װʥʵ 1990 ʉʘʷ ʪᴇʛ. 13,890 

ɼʠʟʣ ʤʘʩʣʦ 20000 ʉʘʷ ʪᴇʛ. 4,886 

ʊʦʩ ʪʦʩʣʦʭ ʤʘʪʝʨʠʘʣ 20000 ʉʘʷ ʪᴇʛ. 244 

ʅʠʡʪ ʪװʣʰ,ʐʊʄ-ʳʥ ʟʘʨʜʘʣ ʉʘʷ ʪᴇʛ. 280,038 

 

2021 ʦʥʳ ʪװʣʰ, ʐʊʄ-ʳʥ ʟʘʨʜʘʣ 280,038 ʩʘʷ ʪᴇʛʨᴇʛ 
ʙʫʶʫ 2020 ʦʥʳ ʪװʣʰʥʳ ʟʘʨʜʣʘʘʩ 49,9 ʭʫʚʠʘʨ ᴇʩʩᴇʥ 
ʙʘʡʥʘ. ʕʥʵ ᴇʩᴇʣʪ ʥʴ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ ʥʵʤʞ 
ʘʞʠʣʣʘʞ ʵʭʵʣʩʵʥ ʙᴇʛᴇᴇʜ װװʥʵʵʩ ʰʘʣʪʛʘʘʣʘʥ 
ʪװʣʰʥʠʡ ʟʘʨʜʘʣ ᴇʩʩᴇʥ ʛʵʞ װʟʵʞ ʙʘʡʥʘ. 

ɹװʪʵʵʛʜʵʭװװʥʠʡ ᴇʨʪᴇʛ ʘʞʠʣʙʘʨ ʪʫʩ ʙװʨʵʵʨʠʡʥ 
ʟʘʨʜʣʘʘʨ ʭʘʨʫʫʣʘʚ 

ʍװʩʥʵʛʪ 7. 2020,2021 ʦʥʳ 1 ̍  ʫʫʣʳʥ ʮʫʣ ʫʭʘʞ ʘʯʠʭ 
ʟʘʨʜʘʣ 

ʋʍɸɾ ɸʏʀʍ 
ʍʵʤʞʠʭ 

ʥʵʛʞ 
2020 2021 

ʎʘʣʠʥ ʉʘʷ ʪᴇʛ. 4,705 7,058 

ʅɼʐ /ʙʘʡʛʫʫʣʣʘʛʘ/ ʉʘʷ ʪᴇʛ. 830 1,245 

ʊʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ 

ʕʍʐ 
ʉʘʷ ʪᴇʛ. 10,504 16,626 

ʊװʣʰ, ʐʊʄ-ʳʥ ʟʘʨʜʘʣ ʉʘʷ ʪᴇʛ. 30,722 46,286 

ʉʵʣʙʵʛʠʡʥ ʟʘʨʜʘʣ ʉʘʷ ʪᴇʛ. 11,554 18,288 

ʋʜʠʨʜʣʘʛʘ ʙʦʣʦʥ ʢʝʤʧʠʡʥ 

ʟʘʨʜʘʣ 
ʉʘʷ ʪᴇʛ. 480 708 

ʍᴇʜᴇʣʤᴇʨ ʭʘʤʛʘʘʣʣʳʥ 
ʟʘʨʜʘʣ 

ʉʘʷ ʪᴇʛ. 204 306 

ʄʘʛʘʜʣʘʰʛװʡ ʟʘʨʜʘʣ  ʉʘʷ ʪᴇʛ. 2,950 4,526 

ʅʀʁʊ ʉʘʷ ʪᴇʛ. 61,950 95,043 

ʅʵʛ ̍  ʫʫʣʳʥ ʮʫʣ ʫʭʘʞ 

ʘʯʠʭ ʟʘʨʜʘʣ 
ʪᴇʛ/̍  1,246.1 1,274.5 

ʍװʩʥʵʛʪ 8. 2020,2021 ʦʥʳ 1 ̍  ʫʫʣʳʥ ʪʵʵʚʵʨʣʵʭ ʟʘʨʜʘʣ 

ʊʕʕɺʕʈʃʕʍ 
ʍʵʤʞʠʭ 

ʥʵʛʞ 
2020 2021 

ʎʘʣʠʥ ʉʘʷ ʪᴇʛ. 31,615 49,474 

ʅɼʐ /ʙʘʡʛʫʫʣʣʘʛʘ/ ʉʘʷ ʪᴇʛ. 5,971 9,345 

ʊʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʕʍʐ ʉʘʷ ʪᴇʛ. 53,265 78,427 

ʊװʣʰ, ʐʊʄ-ʳʥ ʟʘʨʜʘʣ ʉʘʷ ʪᴇʛ. 144,736 215,636 

ʉʵʣʙʵʛʠʡʥ ʟʘʨʜʘʣ ʉʘʷ ʪᴇʛ. 58,591 86,270 

ɼʫʛʫʡʥ ʟʘʨʜʘʣ ʉʘʷ ʪᴇʛ. 28,923 42,711 

ʂʵʤʧ ʙʦʣʦʥ ʪʵʵʚʨʠʡʥ 
ʟʘʨʜʘʣ 

ʉʘʷ ʪᴇʛ. 3,929 6,051 

ʍᴇʜᴇʣʤᴇʨ ʭʘʤʛʘʘʣʣʳʥ 

ʟʘʨʜʘʣ 
ʉʘʷ ʪᴇʛ. 1,670 2,614 

ʄʘʛʘʜʣʘʰʛװʡ ʟʘʨʜʘʣ  ʉʘʷ ʪᴇʛ. 16,435 24,526 

ʅʀʁʊ ʉʘʷ ʪᴇʛ. 345,136 515,055 

ʅʵʛ ˙  ʫʫʣʳʥ ʮʫʣ 

ʪʵʵʚʵʨʣʵʭ ʟʘʨʜʘʣ 
ʪᴇʛ/̍  6,942.4 6,906.9 

ʍװʩʥʵʛʪ 9. 2020,2021 ʦʥʳ 1 ̍  ʫʫʣʳʥ ʮʫʣ ʪʵʵʚʵʨʣʵʭ 
ʟʘʨʜʘʣ 

ʊʋʉʃɸʍ ʊɽʍʅʀʂ 
ʍʵʤʞʠʭ 

ʥʵʛʞ 
2020 2021 

ʎʘʣʠʥ ʉʘʷ ʪᴇʛ. 6,976 11,188 

ʅɼʐ /ʙʘʡʛʫʫʣʣʘʛʘ/ ʉʘʷ ʪᴇʛ. 1,081 1,734 

ʊʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʕʍʐ ʉʘʷ ʪᴇʛ. 5,114 8,348 

ʊװʣʰ, ʐʊʄ-ʳʥ ʟʘʨʜʘʣ ʉʘʷ ʪᴇʛ. 11,927 19,020 

ʉʵʣʙʵʛʠʡʥ ʟʘʨʜʘʣ ʉʘʷ ʪᴇʛ. 5,625 9,182 

ʂʵʤʧ ʙʦʣʦʥ ʪʵʵʚʨʠʡʥ 

ʟʘʨʜʘʣ 
ʉʘʷ ʪᴇʛ. 900 1,417 

ʍᴇʜᴇʣʤᴇʨ ʭʘʤʛʘʘʣʣʳʥ 

ʟʘʨʜʘʣ 
ʉʘʷ ʪᴇʛ. 383 612 

ʄʘʛʘʜʣʘʰʛװʡ ʟʘʨʜʘʣ ʉʘʷ ʪᴇʛ. 1,600 2,575 

ʅʀʁʊ ʉʘʷ ʪᴇʛ. 33,606 54,076 

ʅʵʛ ̍  ʫʫʣʳʥ ʮʫʣ 

ʪʵʵʚʵʨʣʵʭ ʟʘʨʜʘʣ 
ʪᴇʛ/̍  676.0 725.2 

ʍװʩʥʵʛʪ 10. 2020,2021 ʦʥʳ ʦʣʙʦʨʣʦʭ ʟʘʨʜʘʣ 

ʆʣʙʦʨʣʦʭ 

ʟʘʨʜʘʣ 

ʍʵʤʞʠʭ 

ʥʵʛʞ 
2020 

ʕʟʣʵʭ 

ʭʫʚʠʡʥ 

ʞʠʥ 

2021 

ʕʟʣʵʭ 

ʭʫʚʠʡʥ 

ʞʠʥ 

ʋʭʘʞ ʘʯʠʭ ʉʘʷ ʪᴇʛ. 61,950 13.5% 95,043 13.9% 

ʊʵʵʚʵʨʣʵʭ ʉʘʷ ʪᴇʛ. 345,136 75.4% 515,055 75.4% 
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ʆʣʙʦʨʣʦʭ 

ʟʘʨʜʘʣ 

ʍʵʤʞʠʭ 

ʥʵʛʞ 
2020 

ʕʟʣʵʭ 

ʭʫʚʠʡʥ 

ʞʠʥ 

2021 

ʕʟʣʵʭ 

ʭʫʚʠʡʥ 

ʞʠʥ 

ʊʫʩʣʘʭ 

ʪʝʭʥʠʢ 
ʉʘʷ ʪᴇʛ. 33,606 7.3% 54,076 7.9% 

ɹʫʩʘʜ 

ʟʘʨʜʘʣ 
ʉʘʷ ʪᴇʛ. 16,843.20 3.7% 19,294.82 2.8% 

ʅʠʡʪ ʉʘʷ ʪᴇʛ. 457,535 100.0% 683,469 100.0% 

2020 ʦʥʳ ʦʣʙʦʨʣʦʣʪʳʥ ʥʠʡʪ ʟʘʨʜʣʳʥ ʭʘʤʛʠʡʥ ʠʭ 
ʟʘʨʜʣʳʛ 345,136ʩʘʷ ʪᴇʛʨᴇʛ , 2021 ʦʥʜ 515,055ʩʘʷ 
ʪᴇʛʨᴇʛ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʥʠʡʪ ʦʣʙʦʨʣʦʣʪʳʥ ʟʘʨʜʣʳʥ 
75.4%  ʫʫʣʳʥ ʘʞʣʳʥ ʪʵʵʚʵʨʣʵʭ ʟʘʨʜʘʣ ʵʟʵʣʞ ʙʘʡʥʘ. 
ʦʣʙʦʨʣʦʣʪʳʥ ʥʠʡʪ ʟʘʨʜʘʣ ʟʘʨʜʣʳʥ װʟװװʣʵʣʪװװʜ 
ᴇʩʩᴇʥʪʵʡ ʭʦʣʙʦʦʪʦʡ ʥʠʡʪ ʟʘʨʜʘʣ ᴇʩʩᴇʥ װʟװװʣʵʣʪʠʡʛ 
ʭʘʨʫʫʣʞ ʙʘʡʥʘ. 

ʊʵʵʚʵʨʣʵʣʪʠʡʥ ʘʞʠʣʜ ʘʚʪʦʩʘʤʦʩʚʘʣʳʥ ʦʧʝʨʘʪʦʨʳʥ 
ʮʘʣʠʥ, ʪװʣʰʥʠʡ ʟʘʨʜʘʣ, ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ 
ʵʣʵʛʜʵʣ ʭʦʨʦʛʜʣʳʥ ʰʠʤʪʛʵʣ ᴇʥʜᴇʨ ʜװʥʪʵʡ 
ʙʘʡʛʘʘʛʘʘʩ ʪʵʵʚʵʨʣʵʣʠʡʥ ʟʘʨʜʘʣ ʭʘʤʛʠʡʥ ʠʭ ʭʫʚʠʡʛ 
ʵʟʵʣʞ ʙʘʡʥʘ ʛʵʞ װʟʵʞ ʙʘʡʥʘ. 

ʍװʩʥʵʛʪ 11. 2020,2021 ʦʥʳ 1 ̍  ʫʫʣʳʥ ʮʫʣ ʦʣʙʦʨʣʦʭ 
ᴇʨʪᴇʛ 

 ʣʵʣʪװװʟת
ʍʵʤʞʠʭ 

ʥʵʛʞ 
2020 2021 

ʋʋʃʓʅ ɸɾʀʃ 

ʋʫʣʳʥ ʮʫʣ ʤʷʥ. ̍  49,714 74,571 

ʅװװʨʩ ʦʣʙʦʨʣʦʣʪ ʤʷʥ.ʪʥ 8,000 12,000 

ʍᴇʨʩ ʭʫʫʣʘʣʪ ʤʷʥ̍ 44,000 66,000 

ʍᴇʨʩ ʭʫʫʣʘʣʪʳʥ ʢʦʵʬ ̍/ʪʥ 5.5 5.5 

ʆʃɹʆʈʃʆʃʊʓʅ 

ɿɸʈɼɸʃ 
ʉʘʷ ʪᴇʛ. 457,535 683,469 

ʎʘʣʠʥ ʉʘʷ ʪᴇʛ. 50,881 75,714 

ʅɼʐ /ʙʘʡʛʫʫʣʣʘʛʘ/ ʉʘʷ ʪᴇʛ. 9,058 13,563 

ʊʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ 

ʕʍʐ 
ʉʘʷ ʪᴇʛ. 68,883 103,401 

ʊװʣʰ, ʐʊʄ-ʳʥ ʟʘʨʜʘʣ ʉʘʷ ʪᴇʛ. 186,782 280,038 

ʉʵʣʙʵʛʠʡʥ ʟʘʨʜʘʣ ʉʘʷ ʪᴇʛ. 75,771 113,741 

ɼʫʛʫʡʥ ʟʘʨʜʘʣ ʉʘʷ ʪᴇʛ. 28,923 42,711 

ʋʜʠʨʜʣʘʛʘ ʙʦʣʦʥ 

ʢʝʤʧʠʡʥ ʟʘʨʜʘʣ 
ʉʘʷ ʪᴇʛ. 8,474 11,448 

ʍᴇʜᴇʣʤᴇʨ ʭʘʤʛʘʘʣʣʳʥ 

ʟʘʨʜʘʣ 
ʉʘʷ ʪᴇʛ. 2,866 4,166 

ʄʘʛʘʜʣʘʰʛװʡ ʟʘʨʜʘʣ  ʉʘʷ ʪᴇʛ. 25,898 38,687 

1 ̍  ʫʫʣʳʥ ʮʫʣ 

ʦʣʙʦʨʣʦʭ ᴇʨʪᴇʛ 
ʪᴇʛ/̍  9,165 9,275 

 

 ʡʣʜʚʵʨʣʵʣʠʡʥ ʟʘʨʜʣʳʥ ʘʥʛʠʣʘʣת

ʍװʩʥʵʛʪ 12. 2020,2021 ʦʥʳ ʥʠʡʪ ʟʘʨʜʣʳʥ ʘʥʛʠʣʘʣ 

 ʣʵʣʪװװʟת
ʍʵʤʞʠʭ 

ʥʵʛʞ 
2020 ʦʥ 

2021 

ʦʥ 

ʍʫʚʴʩʘʭ ʟʘʨʜʘʣ ʉʘʷ ʪᴇʛ. 420,297 629,168 

ʊʦʛʪʤʦʣ ʟʘʨʜʘʣ ʉʘʷ ʪᴇʛ. 37,238 54,301 

ʅʠʡʪ ʟʘʨʜʘʣ ʉʘʷ ʪᴇʛ. 457,535 683,469 

ɼʫʥʜʘʞ ʭʫʚʴʩʘʭ ʟʘʨʜʘʣ: AVC =  
╣╥╒

╠
 

(1-ʨ ʪʦʤʴʸʦ) 

8,454.2 ʩʘʷ ʪᴇʛ.  = 
ȟ  ̒́ ̠̓ Ȣ̄

ȟ  ̠̍Ȣ̎̍
 

2020 ʦʥ 

8,437,1 ʪᴇʛ =  
ȟ  ̒́ ̠̓  ̄Ȣ

ȟ   ̠̍Ȣ̎̍
 

2021 ʦʥ 

ɼʫʥʜʘʞ ʪʦʛʪʤʦʣ ʟʘʨʜʘʣ: AFC =  
╣╕╒

╠
  

(2-ʨ ʪʦʤʴʸʦ) 

749.04 ʪᴇʛ  =  
ȟ  ̒́ ̠̓ Ȣ̄

ȟ  ̠̍Ȣ̎̍
 

2020 ʦʥ 

   728.1 ʪᴇʛ  =  
 ȟ  ̒́ ̠̓ Ȣ̄

ȟ   ̠̍Ȣ̎̍
 

2021 ʦʥ 

ɸʭʠʫʮ ʟʘʨʜʘʣ: MC =  
Ў╣╒

Ў╠
 

(3-ʨ ʪʦʤʴʸʦ) 

9,089.35 ʪᴇʛ =  
ȟ  ̒́ ̠̓ Ȣ̄  ȟ  ̒́ ̠̓ Ȣ̄

ȟ  ̠̍Ȣ̎̍ ȟ  ̠̍Ȣ̎̍
 

ʅʵʛʞʠʡʥ ᴇʨʪʛʠʡʛ ʪʦʦʮʦʭʜʦʦ װʡʣʜʚʵʨʣʵʣʜ ʛʘʨʩʘʥ 
ʵʢʚʠʚʘʣʝʥʪ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʥʵʛʞʠʜ ʥʦʦʛʜʦʭ 
ᴇʨʪʛʠʡʛ ʟʘʨʜʣʳʥ װʥʜʩʵʥ ʵʣʝʤʝʥʪ ʪʫʩ ʙװʨʵʵʨ 
ʪʦʜʦʨʭʦʡʣʞ װʟʣʵʵ. 

ʊװʣʰ, ʐʊ ʤʘʪʝʨʠʘʣʳʥ ʟʘʨʜʣʘʘʨ  =  
ὂἵ

ἭἪ
 

(4-ʨ ʪʦʤʴʸʦ) 

3,756.04 ʪᴇʛ =  
ȟ  ̒́ ̠̓ Ȣ̄

ȟ  ̠̍Ȣ̎̍
 

2020 ʦʥ 

3,755.32 ʪᴇʛ =  
ȟ  ̒́ ̠̓ Ȣ̄

ȟ  ̠̍Ȣ̎̍
 

2021 ʦʥ 

ʍᴇʜᴇʣʤᴇʨʠʡʥ ʟʘʨʜʣʘʘʨ  =   

(5-ʨ ʪʦʤʴʸʦ) 

1,023.4 ʪᴇʛ =  
ȟ ̠̒́ ̓ Ȣ̄

ȟ  ̠̍Ȣ̎̍
   

2020 ʦʥ 

  1,015.3 ʪᴇʛ =  
ȟ ̠̒́ ̓ Ȣ̄

ȟ  ̠̍Ȣ̎̍
 

2021 ʦʥ 

ɼתɻʅʕʃʊ 

 ñʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ-ʠʡʥ 2020,2021 
ʦʣʙʦʨʣʦʣʪʳʥ ʥʠʡʪ ʟʘʨʜʣʳʥ װʟװװʣʵʣʪװװʜʠʡʛ 
ʘʰʠʛʣʘʥ ʟʘʨʜʣʳʥ ʙװʪʮʠʡʛ ʩʫʜʘʣʞ װʟʵʭʵʜ ʪװʣʰ, 
ʐʊʄ-ʳʥ ʟʘʨʜʘʣ, ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʕʍʐ, 
ʮʘʣʠʥʛʠʡʥ ʟʘʨʜʘʣ ʟʦʥʭʠʣʦʭ ʙʘʡʨ ʩʫʫʨʠʡʛ ʵʟʵʣʞ 
ʙʘʡʥʘ. ʕʜʛʵʵʨ ʟʘʨʜʣʫʫʜ װʡʣʜʚʵʨʣʵʣʠʡʥ ʭʫʚʴʩʘʭ 
ʟʘʨʜʘʣ ʶʤ. ʉʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ 
 ,ʣʰ, ʐʊʄ-ʳʥ ʟʘʨʜʘʣ 41 ʭʫʚʠʡʛװʡʣʜʚʵʨʣʵʣʠʡʥ ʪװ
ʮʘʣʠʥʛʠʡʥ ʟʘʨʜʘʣ 11,1 ʭʫʚʠʡʛ, ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ  ʕʍʐ ʩʘʥ 15,1 ʭʫʚʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ. 
 ʟʵʭʵʜ ʵʣʵʛʜʣʠʡʥ ʥʦʨʤ ᴇʥʜᴇʨ ʙʘʡʛʘʘװ ʥʵʵʩ ʘʚʘʘʜװת
ʥʴ ʧʘʨʢ ʰʠʥʵʯʣʵʣʪ ʭʠʡʞ, ʪװʣʰʥʠʡ ʥʦʨʤʯʣʦʣ ʘʯʘʘ 
ʪʵʵʚʵʨʣʵʣʪʵʥʜ ʘʥʭʘʘʨʘʭ ʙʦʣʩʦʥ ʵʥʵ ʟʘʨʜʣʫʫʜ 
ʘʥʭʘʘʨʘʥ ʘʞʠʣʣʘʞ ʟʘʨʜʣʳʛ ʙʘʛʘʩʘʛʘʞ, 
ʙװʪʵʵʛʜʵʭװװʥʠʡ ᴇʨʪʛʠʡʛ ʙʫʫʨʫʫʣʘʭ  ʭʵʨʵʛʪʵʡ. 

ɸʐʀɻʃɸʉɸʅ ʄɸʊɽʈʀɸʃ 

1. ñʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ-ʠʡʥ 2020,2021 
ʦʥʳ ʟʘʨʜʣʳʥ װʟװװʣʵʣʪ  
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2. ɼ.ɸʣʪʘʥʮʵʮʵʛ, ɻ.ɹʘʪʪװʚʰʠʥ, ʎ.ʕʥʭʪʫʫʣ, 
ʉ.ɿʦʣʟʘʷʘ ʐʋʊʀʉ ɹʠʟʥʝʩʠʡʥ ʋʜʠʨʜʣʘʛʘ, 
ʍװʤװװʥʣʵʛʠʡʥ ʉʫʨʛʫʫʣʴ ñʄʠʢʨʦ ʵʜʠʡʥ 
ʟʘʩʘʛò , 2019 ʦʥ, ʋʣʘʘʥʙʘʘʪʘʨ  

3. ʕ.ɹʘʘʩʘʥʙʘʪ ñɿʘʘʤʘʨ ɻʦʫʣʜò ʍʍʂ-ʠʡʥ 
ʙװʪʵʵʛʜʵʭװװʥʠʡ ᴇʨʪʛʠʡʥ ʰʠʥʞʠʣʛʵʵ, 2022 
ʦʥ, ʋʣʘʘʥʙʘʘʪʘʨ 

4. ñʕʨʜʵʥʵʩ ʊʘʚʘʥʪʦʣʛʦʡò ʍʂ-ʠʡʥ 2021ʦʥʳ 
 ʘװ ʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʪʘʡʣʘʥ- 2021װ
ʪʘʡʣʘʥ.pdf  

5. ñɸʰʠʛʪ ʤʘʣʪʤʘʣ ʛʘʟʨʳʥ ʪʦʩʥʳ ʛʘʟʘʨò 
ʕʨʜʵʩ ʙʘʷʣʛʠʡʥ ʩʘʣʙʘʨʳʥ ʩʪʘʪʠʩʪʠʢ 
ʤʵʜʵʵʣʵʣ, 2022 I-VII, ʋʣʘʘʥʙʘʘʪʘʨ - ʵʨʜʵʩ 
ʙʘʣ̫ʘʛ ʩʘʣʙʘʨ ʩʪʘʪʠʩʪʠʢ ʤʵʜʵʵ 7 ʩʘʨ.pdf 
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 "ɹɸɻɸʅʋʋʈ" ʍʂ-ʀʁʅ ʉɸʅʍתתɻʀʁʅ תʁʃ ɸɾʀʃʃɸɻɸɸɻ 

ʉɸʁɾʈʋʋʃɸʍ ɹʆʃʆʄɾʀʁʅ ʉʋɼɸʃɻɸɸ 

 

ɻ.ʍװʩʣʵʥ1, ʐ.ʍʘʣʪʘʨ2 

ʄʦʥʛʦʣ ʫʣʩ ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ, ɻʝʦʣʦʛʠ ʋʫʣ ʋʫʨʭʘʡʥ ʩʫʨʛʫʫʣʴ, ʋʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʩʘʣʙʘʨ 
ʀ-ʤʘʡʣ ʭʘʷʛ: khusleen14@gmail.com;  

 

ʍʫʨʘʘʥʛʫʡ - ʉʘʥʭϮϮʛʠʡʥ ʰʠʥʞʠʣʛʵʵʛ Ϯʡʣʜʚʵʨʣʵʣʜ ʭʠʡʭ ʥʴ ʢʦʤʧʘʥʠ ʟʘʨʜʘʣ ʙʫʫʨʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʟʘʨʣʘʣʛʳʛ 

ϺʩʛϺʭ, ʭϺʨϺʥʛϺ ʦʨʫʫʣʘʣʪ ʪʘʪʘʭ, ʭʫʚʴʮʘʘ ʙʦʥʜ ʛʘʨʛʘʭʘʜ ʭʵʨʵʛ ʙʦʣʜʦʛ. ñɹʘʛʘʥʫʫʨò ʍʂ-ʳʥ ʦʩʦʣ ʘʚʘʘʨ ʛʘʨʛʘʣʛϮʡ 

ʘʞʠʣʣʩʘʥ ʘʤʞʠʣʪʪʘʡ ʫʫʨʭʘʡ ʶʤ. ʊʘʚʠʩʘʥ ʟʦʨʠʣʪʳʥʭʦʦ ʭϮʨʵʵʥʜ ʫʫʣʳʥ ʘʞʣʳʥ ʛϮʡʮʵʪʛʵʣ, ʪʝʭʥʠʢ ʘʰʠʛʣʘʣʪ, 

ʥϮϮʨʩ ʙʦʨʣʫʫʣʘʣʪʳʥ ʛϮʡʮʵʪʛʵʣ, ʫʫʨʭʘʡʥ ʭϮʯʠʥ ʯʘʜʘʣ ʘʰʠʛʪ ʘʞʠʣʣʘʛʘʘ ʟʵʨʵʛ ϮʟϮϮʣʵʣʪϮϮʜ ʜʘʚʫʫʣʘʥ 

ʙʠʝʣϮϮʣʩʵʥ ϮʟϮϮʣʵʣʪʪʵʡ ʙʘʡʛʘʘ ʙʦʣʦʚʯ ʪʫʣʛʘʤʜʘʞ ʙʘʡʛʘʘ ʛʦʣ ʘʩʫʫʜʘʣ ʥʴ ʦʣʦʥ ʞʠʣʠʡʥ ʪʫʨʰ ʭʫʨʠʤʪʣʘʛʩʜʘʥ 

Ϻʨ ʪϺʣʙϺʨ ʙϺʛϺϺʜ ʮʘʘʰʠʜ Ϻʨ ʪϺʣʙϺʨʠʡʛ ʙʘʨʘʛʜʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʘʞʠʣʣʘʞ ʙʫʡ ʦʨʜ ʶʤ.  

ʊϮʣʭϮϮʨ Ϯʛ: ʕʨʛʵʮ, ʰʠʥʞʠʣʛʵʵ, ʭʘʨʴʮʘʘ, Ϯʥʵʣʛʵʵ, ʦʣʙʦʨʣʦʣʪ

I. ʆʨʰʠʣ 

1. ʉʘʥʭװװʛʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ װװʩʵʣ ʭᴇʛʞʠʣ  

ʐʠʥʞʠʣʛʵʵ ʥʴ ʵʨʪ ʜʵʵʨ װʝʵʩ ʭװʥ ʪᴇʨᴇʣʭʪʥʠʡ 
ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʪʘʥʠʥ ʤʵʜʵʭװʡʥ ʙʦʣʦʥ ʧʨʘʢʪʠʢ 
 ʥʜʵʩ ʩʫʫʨʴ ʙʦʣʞ ᴇʨʛᴇʥ ʮʘʨװ ʡʣ ʘʞʠʣʣʘʛʘʘʥʳװ
ʭװʨʵʵʪʵʡ ʦʡʣʛʦʣʪʳʛ ʘʛʫʫʣʩʘʘʨ ʠʨʩʵʥ. ʐʠʥʞʠʣʛʵʵ 
ʛʵʜʵʛ װʛ ʥʴ ʪʫʭʘʡʥ ʩʫʜʘʣʞ ʙʫʡ ʦʙʲʝʢʪʳʛ ʪʦʜʦʨʭʦʡ 
ʵʣʝʤʝʥʪ ʭʵʩʛװװʜʵʜ ʭʫʚʘʘʭ, ʟʘʜʣʘʭ ʛʵʩʵʥ ʫʪʛʘʪʘʡ 
ɻʨʝʢʠʡʥ ñAnalisisôô ʛʵʜʵʛ װʛʥʵʵʩ ʛʘʨʘʣʪʘʡ. 
óôAnalisisôô ʥʴ ʩʫʜʘʣʞ ʙʫʡ ʦʙʲʝʢʪʳʥ ᴇʤʥᴇ ʥʴ ʟʘʜʣʘʥ 
ʭʫʚʘʘʩʘʥ ʵʣʝʤʝʥʪװװʜʠʡʛ ʥʵʛ ʟʦʨʠʣʛʦʦʨ ʥʵʛʪʛʵʭ 
ʛʵʩʵʥ ʫʪʛʘʪʘʡ ʩʠʥʪʝʟ  ʙʫʶʫ óôSinthesisôô  ʛʵʩʵʥ ʫʨʚʫʫ 
ʦʡʣʛʦʣʪʪʦʡ ʭʘʤʪʜʘʘ ʭʵʨʵʛʣʵʛʜʜʵʛ. ʐʠʥʞʣʵʭ 
ʫʭʘʘʥʳ ʤʵʜʣʵʛʠʡʥ ʘʣʴ ʯ ʩʘʣʙʘʨʪ ʫʣʩ ʪᴇʨ, ʥʠʡʛʵʤ 
ʵʜʠʡʥ ʟʘʩʘʛ, ʵʢʦʣʦʛʠ , ʩʦʸʣ ʘʭʫʡ ʟʵʨʵʛ ʭװʤװװʩʠʡʥ 
-ʨʵʵʥʜ ʘʥʘʣʠʟװʡʣ ʘʞʠʣʣʘʛʘʘʘʥʳ ʘʣʴ ʯ ʭװ
ʩʠʥʪʝʟʛװʡʛʵʵʨ ʭʘʥʜʘʭ ʙʦʣʦʤʞʛװʡ. ʕʜʠʡʥ ʟʘʩʘʛʪ 
ʘʥʘʣʠʟ-ʩʠʥʪʝʟʠʡʛ ʭʵʨʵʛʣʵʩʥʵʵʭ ʦʨʯʣʦʥ ʛʘʨʘʛ ʜʵʵʨ 
ʙʦʜʠʪʦʡ ʦʨʰʠʥ ʙʘʡʛʘʘ ʶʤʩ װʟʵʛʜʵʣ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ 
ʰʠʡʜʚʵʨʣʵʛʜʵʵʛװʡ ʦʣʦʥ ʘʩʫʫʜʘʣ, ʟʦʨʠʛʪʫʫʜʳʛ 
ʰʠʡʜʚʵʨʣʵʭʵʜ ʪʫʩʘʣʜʘʛ. ʕʜʠʡʥ ʟʘʩʘʛ ʭʵʨ ʟʵʨʵʛ 
ʘʤʞʠʣʪʪʘʡ ʭᴇʛʞʠʭ ʥʴ ʶʫʥʳ ʪװʨװװʥʜ ʫʣʩ ʪᴇʨ, 
ʵʢʦʣʦʛʠ, ʩʦʮʠʦʣʦʛʠ, ʩʦʸʣʳʛ ʭʵʨ ʛװʥʟʛʠʡ ʩʫʜʘʣʞ 
ʪʘʥʠʥ ʤʵʜʵʭ, ʫʯʠʨ ʰʘʣʪʛʘʘʥʳʛ ʪʦʜʦʨʭʦʡʣʦʭʦʦʩ 
ʰʘʣʪʛʘʘʣʥʘ. ʀʠʤʵʵʩ ʘʥʘʣʠʟ-ʩʠʥʪʝʟ ʥʴ ʙʘʡʛʘʣʴ 
ʥʠʡʛʤʠʡʥ װʟʵʛʜʵʣ, װʡʣ ʷʚʮʳʛ ʪʘʥʠʥ ʤʵʜʵʭ 
ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʘʨʛʘ, ʭװʥ ʪᴇʨᴇʣʭʪʥʠʡ 
ʩʵʪʛʵʣʛʵʵʥʠʡ ʘʛʫʫʣʛʘ ʙʘ ʭʵʣʙʵʨ ʙʦʣʜʦʛʪ ʦʨʰʠʥʦ. 

2. ʉʘʥʭװװʛʠʡʥ ʰʠʥʞʠʣʛʵʵ ʦʥʦʣ ʘʨʛʘ, ʟװʡ 

ʉʘʥʭװװ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʰʠʥʞʠʣʛʵʵ ʵʜʠʡʥ ʟʘʩʛʠʡʥ 
ʫʭʘʘʥʳ ʥʵʛʵʥ ʩʘʣʙʘʨʳʥ ʭʫʚʴʜ ʪװװʥʠʡ ʭᴇʛʞʠʣ ʥʴ 
ʥʷʛʪʣʘʥ ʙʦʜʦʭ ʙװʨʪʛʵʣ, ʩʪʘʪʠʩʪʠʢ, ʩʘʥʭװװ ʙʘʥʢ 
ʟʵʵʣ, ʫʜʠʨʜʣʘʛʘ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪʳʥ ʪᴇʨᴇʣ 
ʰʠʥʞʣʵʭ ʫʭʘʘʥʫʫʜʪʘʡ ʥʷʛʪ ʫʷʣʜʩʘʥ ʙʘʡʜʘʛ.  

ʉʘʥʭװװ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʰʠʥʞʠʣʛʵʵ ʥʴ ʜʘʨʘʘʭ 
ʟʦʨʠʣʪʫʫʜʳʛ ᴇʤʥᴇᴇ ʪʘʚʠʥ ʭʵʨʵʛʞװװʣʥʵ. 

¶ ʋʜʠʨʜʣʘʛʳʥ ʟᴇʚ ʰʠʡʜʚʵʨ ʛʘʨʛʘʭ ʙʦʜʠʪ 
  ʥʜʵʩʣʵʣʵʵʨ ʭʘʥʛʘʭװ

¶ ɹʦʣʦʚʩʨʫʫʣʘʥ ʟʦʭʠʦʞ ʙʘʡʛʘʘ ʥʦʨʤ, 
ʪᴇʣᴇʚʣᴇʛᴇᴇʥʠʡ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ 
  ʥʜʵʩʣʵʣʠʡʛ ʩʘʡʞʨʫʫʣʘʭװ

¶ ʊʦʛʪʦʦʩʦʥ ʥʦʨʤ ʪᴇʣᴇʚʣᴇʛᴇᴇʥʠʡ 
ʙʠʝʣʵʣʪʠʡʛ ʙװʭ ʪʘʣʘʘʩ ʥʴ ʰʠʥʞʣʵʥ ʩʫʜʣʘʭ  

¶ ʍᴇʜᴇʣʤᴇʨ, ʪװװʭʠʡ ʵʜ, ʩʘʥʭװװʛʠʡʥ ʙװʭʠʡ ʣ 
ʥᴇᴇʮʠʡʥ ʘʰʠʛʣʘʣʪʳʛ ʙʦʣʦʤʞʠʪ ʜʵʵʜ 
ʪװʚʰʠʥʜ ʭװʨʛʵʭ, ʪʵʜʛʵʵʨʠʡʥ ʘʰʠʛʣʘʣʪʳʛ 
  ʛʥʵʭװʥʵʣʵʭ ʜװ

¶ ɸʰʠʛʣʘʘʛʜʘʘʛװʡ ʥᴇᴇʮ ʙʦʣʦʤʞʠʡʛ 
ʠʣʨװװʣʵʥ ʘʰʠʛʣʘʭ, ʘʨʠʚʣʘʥ ʭʵʤʥʵʣʪʠʡʥ 
ʙʦʜʣʦʛʳʛ ʭʵʨʵʛʞװװʣʵʭ  

¶ ʋʜʠʨʜʣʘʛʳʥ ʙװʨʪʛʵʣ, ʘʞ ʘʭʫʡʥ ʪʦʦʮʦʦʥʳ 
ʟʘʨʯʤʳʛ ʤᴇʨʜװװʣʵʭʵʜ ʩʠʩʪʝʤʪʵʡ ʭʷʥʘʣʪ 
ʪʘʚʠʭ  

 ʨװ ʭ ʯʠʛʣʵʣʜ ʭʘʤʛʠʡʥװʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʙת ¶
ʘʰʠʛʪʘʡ ʭʫʚʠʣʙʘʨ ʩʦʥʛʦʥ ʘʚʯ 
ʭʵʨʵʛʞװװʣʵʭʵʜ ʪʫʩʣʘʭ  

¶ ɿʘʭ ʟʵʵʣʠʡʥ ʭʫʚʴʩʘʥ ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʫʡ 
ʙװʭʠʡ ʣ ʭᴇʜᴇʣʛᴇᴇʥʠʡʛ ʟᴇʚ ʪʫʩʛʘʥ ʘʚʯ 
ʭʘʨʠʣʮʘʛʯ, ʪװʥʰװװʜʪʵʡʛʵʵ ʭʘʤʪʨʘʥ 
ʘʞʠʣʣʘʭ ʘʨʛʘ ʪʘʢʪʠʢʘʘ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ 
ʪʫʩʣʘʭ ʟʵʨʵʛ ʥʴ ʵʜʠʡʥ ʟʘʩʛʠʡʥ 
ʰʠʥʞʠʣʛʵʵʥʠʡ ʛʦʣ ʟʦʨʠʣʪʫʫʜ ʶʤ.  

ʉʘʥʭװװ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʪᴇʨᴇʣ, 
ʩʫʜʘʣʛʘʘʥʜ ʭʵʨʵʛʣʵʛʜʵʭ ʵʭ ʤʘʪʝʨʠʘʣʳʥ ʙװʨʪʛʵʣʠʡʥ 
ʙʘ ʙװʨʪʛʵʣʠʡʥ ʙʫʩ ʛʵʞ ʘʥʛʠʣʥʘ.  

ɹװʨʪʛʵʣʠʡʥ ʵʭ ʤʘʪʝʨʠʘʣʜ ʢʦʤʧʘʥʠʡ ʙʠʟʥʝʩ 
ʪᴇʣᴇʚʣᴇʛᴇᴇ, ʥʷʛʪʣʘʥ ʙʦʜʦʭ ʙװʨʪʛʵʣ (ʩʘʥʭװװ, ʟʘʨʜʘʣ 
ʙʦʣʦʥ ʫʜʠʨʜʣʘʛʳʥ ʙװʨʪʛʵʣ) ʩʪʘʪʠʤʪʠʢʠʡʥ ʤʵʜʵʵ 
ʪʘʡʣʘʥʛʫʫʜ, ʫʜʠʨʜʣʘʛʳʥ ʰʫʫʨʭʘʡ ʤʵʜʵʵʣʵʣ, ʪװװʚʵʨ 
ʩʫʜʘʣʛʘʘʥʳ ʤʘʪʝʨʠʘʣʫʫʜ ʭʘʤʘʘʨʘʛʜʘʥʘ.  

ɹװʨʪʛʵʣʠʡʥ ʙʫʩ ʤʘʪʝʨʠʘʣʜ ʘʞ ʘʭʫʡʥ ʙʠʟʥʝʩ 
ʵʨʭʣʵʭʪʵʡ ʭʦʣʙʦʛʜʦʥ ʪᴇʨʠʡʥ ʙʘʡʛʫʫʣʣʘʛʫʫʜʘʘʩ 
ʭʫʫʣʴ ʜװʨʵʤ ʞʫʨʘʤ, ʫʨʴʜ ʭʠʡʛʜʩʵʥ ʩʫʜʘʣʛʘʘʥʳ 
ʤʘʪʝʨʠʘʣ, ʩʪʘʪʠʩʪʠʢ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʪᴇʨᴇʣʞʩᴇʥ 
ʤʵʜʵʵʣʣʠʡʥ ʙʘʡʛʫʫʣʣʘʛʫʫʜʘʘʩ ʛʘʨʛʘʩʘʥ ʪʦʦ ʙʘʨʠʤʪ 
ʭʷʥʘʣʪ, ʰʘʣʛʘʣʪʳʥ ʘʢʪ ʤʘʪʝʨʠʘʣ ʜװʛʥʵʣʪ, ʭʫʚʴ 
ʥʠʡʣװװʣʵʛʯʠʜ, ʘʞʠʣʪʘʥ ʘʣʙʘʥ ʭʘʘʛʯʜʳʥ ʭʫʨʘʣ 
ʟᴇʚʣᴇʛᴇᴇʥʠʡ ʠʣʪʛʵʣ, ʩʘʥʘʣ ʰװװʤʞʣʵʣ ʟʵʨʵʛ 
ʙװʨʪʛʵʣʠʡʥ ʙʫʩ ʘʨʛʘʘʨ ʙװʨʜװװʣʩʵʥ ʦʣʦʥ ʪᴇʨʣʠʡʥ 
ʭʦʣʙʦʛʜʦʭ ʵʭ ʤʘʪʝʨʠʘʣʫʫʜ ʦʨʥʦ. 

3. ʉʘʥʭװװʛʠʡʥ ʪʘʡʣʘʥʛʠʡʥ ʭʘʨʴʮʘʘʥʳ 

ʰʠʥʞʠʣʛʵʵ  
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ʉʘʥʭװװʛʠʡʥ ʭʘʨʴʮʘʘʛ ʪʦʦʮʦʦʣʞ, ʪʘʡʣʙʘʨʣʘʭ ʟʘʤʘʘʨ 
ʢʦʤʧʘʥʠʡʥ ʛװʡʮʵʪʛʵʣʠʡʛ ʰʠʥʞʣʵʭ, ʭʷʥʘʣʪ ʪʘʚʠʭ 
ʧʨʦʮʝʩʩ ʶʤ. ʍʘʨʴʮʘʘʥʳ ʰʠʥʞʠʣʛʵʵʥʠʡ װʥʜʩʵʥ ʦʨʮ 
ʥʴ ʢʦʤʧʘʥʠʡʥ ʦʨʣʦʛʳʥ ʪʘʡʣʘʥ ʙʘ ʙʘʣʘʥʩ ʶʤ. 
ʍʘʨʴʮʘʘʥʳ ʰʠʥʞʠʣʛʵʵʛ ʭʠʡʩʥʵʵʨ ʢʦʤʧʘʥʠʡʥ 
ʵʨװװʣ ʤʵʥʜʪʵʡ ʭʦʣʙʦʦʪʦʡ ʝʨᴇʥʭʠʡ ʥᴇʭʮᴇʣ ʙʘʡʜʣʳʛ 
ʪʘʥʴʞ ʤʵʜʵʭ ʙʘ ʮʘʘʰ ʥʘʨʠʡʚʣʘʥ ʰʠʥʞʣʵʭ 
ʰʘʘʨʜʣʘʛʘʪʘʡ ʘʩʫʫʜʣʳʛ ʠʣʨװװʣʵʭʵʜ ʯʠʛʣʵʜʵʛ. 

ʉʦʥʠʨʭʦʛʯ ʪʘʣʫʫʜ 

¶ ʂʦʤʧʘʥʠʡʥ ʩʘʥʭװװʛʠʡʥ ʪʘʡʣʘʥʛʠʡʥ 
ʭʘʨʴʮʘʘʥʳ ʰʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʛ ʛʦʣ 
ʩʦʥʠʨʭʦʛʯ ʪʘʣʫʫʜ ʥʴ ʢʦʤʧʘʥʠʡʥ 
ʵʟʵʤʰʠʛʯʠʜ, ʟʵʵʣʜװװʣʵʛʯʠʜ ʙʘ ʢʦʤʧʘʥʠʡʥ 
ʫʜʠʨʜʣʘʛʘ ʶʤ.  

ʍʫʚʴʮʘʘ ʵʟʵʤʰʠʛʯʠʜ  

¶ ɹʘʡʛʫʫʣʣʘʛʳʥ ᴇʥᴇᴇʛʠʡʥ ʙʦʣʦʥ ʠʨʵʵʜװʡʥ 
ᴇʛᴇᴇʞ ʙʘ ʵʨʩʜʵʣʠʡʥ ʪװʚʰʠʥʜ ʘʥʭʘʘʨʘʣ 
ʭʘʥʜʫʫʣʜʘʛ ʙʘ ʵʥʵ ʥʴ ʭʫʚʴʮʘʘʥʳ װʥʵʜ ʰʫʫʜ 
ʥᴇʣᴇᴇʣʞ ʙʘʡʜʘʛ. 

ɿʵʵʣʜװװʣʵʛʯʠʜ  

¶ ʍʘʤʛʠʡʥ ʪװʨװװʥʜ ʙʘʡʛʫʫʣʣʘʛʳʥ ʙʦʛʠʥʦ 
ʭʫʛʘʮʘʘʥʳ ʭᴇʨʚᴇʭ ʯʘʜʚʘʨ, ʙʘ ᴇʨ ʪᴇʣʙᴇʨ ᴇᴇ 
ʭʫʛʘʮʘʘʥʜ ʥʴ ʙʘʨʘʛʜʫʫʣʞ ʯʘʜʘʭ ʵʩʵʭʵʜ 
ʘʥʭʘʘʨʘʣ ʭʘʥʜʫʫʣʜʘʛ. װתʥʠʡ ʜʘʨʘʘ 
ʙʘʡʛʫʫʣʣʘʛʳʥ ʘʰʠʛ ʘʞʠʣʣʘʛʘʘʥʜ 
ʪᴇʚʣᴇʨʜᴇʛ - ʙʘʡʛʫʫʣʣʘʛʳʥ ʪʦʛʪʦʣʮʦʦ ʵʨװװʣ 
ʙʘʡʭ ʙʘʪʘʣʛʘʘʛ ʰʘʘʨʜʜʘʛ. 

ʂʦʤʧʘʥʳ ʫʜʠʨʜʣʘʛʘ  

¶ ʂʦʤʧʘʥʠʡʥ ʩʘʥʭװװʛʠʡʥ ʙװʭʠʡ ʣ ʪʘʣʳʛ ʘʚʯ 
 ʛʠʡʥװװʟʜʵʛ ʙʘ ʪʵʜ ʢʦʤʧʘʥʠʡʥ ʩʘʥʭװ
ʭʘʨʴʮʘʘ װʟװװʣʵʣʪװװʜ ʭʫʚʴʮʘʘ ʵʟʵʤʰʠʛʯ ʙʘ 
ʟʵʵʣʜװװʣʵʛʯʜʵʜ ʪʘʘʪʘʡ ʙʘʡʭʘʜ ʘʥʭʘʘʨʜʘʛ. 
 ʛʠʡʥ ʭʘʨʴʮʘʘװװʥʵʵʩ ʛʘʜʥʘ ʩʘʥʭװת
 ʣʵʣʪʠʡʛ ʘʰʠʛʣʘʞ ʙʘʡʛʫʫʣʣʘʛʳʥװװʟװ
ʛװʡʮʵʪʛʵʣʜ ʭʷʥʘʣʪ ʪʘʚʴʜʘʛ. 

ʍʘʨʴʮʘʘʥʳ ʰʠʥʞʠʣʛʵʵʥʠʡ ʪᴇʨᴇʣ 

 ʥʜʩʵʥ 2 ʪᴇʨʣʠʡʥ ʭʘʨʴʮʘʘʥʳ ʰʠʥʞʠʣʛʵʵʛת ¶
ʭʠʡʞ ʙʦʣʥʦ. ʉʘʣʙʘʨʳʥ ʭʘʨʴʮʫʫʣʩʘʥ 
ʰʠʥʞʠʣʛʵʵ /cross-sectional analysis/ ʎʘʛ 
ʭʫʛʘʮʘʘʥʳ ʭʘʨʴʮʫʫʣʩʘʥ ʰʠʥʞʠʣʛʵʵ /time-
series analysis/ 

ʉʘʣʙʘʨʳʥ ʭʘʨʴʮʫʫʣʩʘʥ ʰʠʥʞʠʣʛʵʵ  

¶ ɹʫʩʘʜ ʢʦʤʧʘʥʠʪʘʡ ʥʵʛ ʮʘʛ ʭʫʛʘʮʘʘʥʳ ʭʫʚʴʜ 
ʭʘʨʴʮʫʫʣʘʭ. ʐʠʥʞʵʵʯ ʠʭʵʥʭʜʵʵ ʩʘʣʙʘʨʳʥ 
ʙʫʩʘʜ ᴇʨʩᴇʣʜᴇʛʯʠʜʪʪʵʡ ʭʘʨʴʮʫʫʣʘʭʘʜ 
ʢʦʤʧʘʥʠʡʥ ʛװʡʮʵʪʛʵʣ ʷʤʘʨ ʙʘʡʛʘʘʛ ʤʵʜʵʭ 
ʟʦʨʠʣʛʦʪʦʡ ʵʥʵʭװװ ʰʠʥʞʠʣʛʵʵʛ ʭʠʡʜʵʛ. 

¶ ʉʘʣʙʘʨʳʥ ʭʘʨʴʮʫʫʣʩʘʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʥʵʛ 
ʪᴇʨʣʠʡʛ "ʙʝʥʯʤʘʨʢʠʥʛ /benchmarking/" 
ʰʠʥʞʠʣʛʵʵ ʛʵʜʵʛ. 

ɹʝʥʯʤʘʨʢʠʥʛ 

¶ ʂʦʤʧʘʥʠ ᴇᴇʨʠʡʥ ʛװʡʮʵʪʛʵʣʠʡʛ ᴇʥʜᴇʨ 
ʛװʡʮʵʪʛʵʣʪʵʡ ᴇʨʩᴇʣʜᴇʛʯʪʵʡ ʭʘʨʴʮʫʫʣʘʭʳʛ 
ʭʵʣʥʵ. 

ʉʘʥʭװװʛʠʡʥ ʭʘʨʴʮʘʘʛ װʥʜʩʵʥ 5 ʙװʣʵʛʪ ʭʫʚʘʘʞ 
ʙʦʣʥʦ. װתʥʜ: 

¶ ʍᴇʨʚᴇʭ ʯʘʜʚʘʨʳʥ ʭʘʨʴʮʘʘ ɹʘʡʛʫʫʣʣʘʛʳʥ 
ʭᴇʨʚᴇʭ ʯʘʜʚʘʨ ʥʴ ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʪ 
ʪᴇʣʙᴇʨװװʜʠʡʛ ʮʘʛ ʪʫʭʘʡʜ ʥʴ ʪᴇʣᴇʭ 
ʯʘʜʚʘʨʳʛ ʭʵʤʞʜʵʛ. װתʥʠʡʛ ʭʵʤʞʠʭʜʵʵ 
ʙʘʡʛʫʫʣʣʘʛʳʥ ʘʞʣʳʥ ʮʵʚʵʨ ʢʘʧʠʪʘʣ, 
ʭʘʤʛʘʘʣʘʣʪʳʥ ʠʥʪʝʨʚʘʣʳʥ ʭʘʨʴʮʘʘ, 
ʤᴇʥʛᴇʥʠʡ ʭʘʨʴʮʘʘ, ʪᴇʣʙᴇʨ ʪװʨʛʵʥ 
ʛװʡʮʵʪʛʵʭ ʯʘʜʚʘʨʳʥ ʭʘʨʴʮʘʘ, ʵʨʛʵʣʪʠʡʥ 
ʭʘʨʴʮʘʘ-ʛʘʘʨ ʪʦʦʮʦʦʣʦʭ ʙʦʣʦʤʞʪʦʡ. 
ʍᴇʨʚᴇʭ ʯʘʜʚʘʨʳʥ ʭʘʨʴʮʘʘ װʟװװʣʵʣʪװװʜ ʥʴ 
ʩʘʣʙʘʨ ʵʩʚʵʣ ᴇʨʩᴇʣʜᴇʛʯʠʜʪʵʡ 
ʭʘʨʴʮʫʫʣʘʭʘʜ ᴇʥʜᴇʨ ʛʘʨʘʭ ʥʴ ʭᴇʨʚᴇʭ 
ʯʘʜʚʘʨ ᴇʥʜᴇʨʪʵʡʛ ʠʣʪʛʵʥʵ. ʍᴇʨʚᴇʭ 
ʯʘʜʚʘʨʳʥ ʭʘʨʴʮʘʘʛ ʪʦʦʮʦʦʣʦʭʦʜ ʘʞʣʳʥ 
ʢʘʧʠʪʘʣʳʥ װʟװװʣʵʣʪװװʜ ʙʫʶʫ ʵʨʛʵʣʪʠʡʥ 
ʭᴇʨᴇʥʛᴇ, ʵʨʛʵʣʪʠʡʥ ᴇʨ ʪᴇʣʙᴇʨʠʡʛ 
ʘʰʠʛʣʘʜʘʛ. 

  ʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʭʘʨʴʮʘʘת

 ʜ ʥʴװװʣʵʣʪװװʟװ ʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʭʘʨʴʮʘʘת ¶
ʘʣʠʚʘʘ ʭᴇʨᴇʥʛװװʜ ʙʦʨʣʫʫʣʘʣʪ ʵʩʚʵʣ ʙʵʣʵʥ 
ʤᴇʥʛᴇ ʙʦʣʦʥ ʭʫʚʠʨʘʭ ʭʫʨʜʳʛ ʭʵʤʞʠʭʵʜ 
ʘʰʠʛʣʘʛʜʜʘʛ. תʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʭʘʨʴʮʘʘ, 
 ʣʵʣʪʵʵʨ ʙʘʡʛʫʫʣʣʘʛʳʥ ʭᴇʨᴇʥʛʠʡʥװװʟװ
ʫʜʠʨʜʣʘʛʳʛ ʭʵʤʞʠʭʵʜ ʘʰʠʛʣʘʜʘʛ. װתʥʠʡʛ 
ʭʵʤʞʠʭʜʵʵ ʙʘʡʛʫʫʣʣʘʛʳʥ ʜʘʥʩʥʳ ʘʚʣʘʛʳʥ 
ʵʨʛʵʮ, ʘʚʣʘʛʳʥ ʮʫʛʣʫʫʣʘʭ ʜʫʥʜʘʞ ʭʫʛʘʮʘʘ, 
ʙʘʨʘʘ ʤʘʪʝʨʠʘʣʳʥ ʵʨʛʵʮ, ʙʘʨʘʘ 
ʤʘʪʝʨʠʘʣʳʥ ʥʘʩʞʠʣʪ, ʜʘʥʩʥʳ ᴇʛʣᴇʛʠʡʥ 
ʵʨʛʵʮ, ʪᴇʣʙᴇʨ ʪᴇʣᴇʭ ʜʫʥʜʘʞ ʭʫʛʘʮʘʘ, ʥʠʡʪ 
ʭᴇʨᴇʥʛʠʡʥ ʵʨʛʵʮ ʟʵʨʛʵʵʨ ʪʦʦʮʦʦʣʦʭ 
ʙʦʣʦʤʞʪʦʡ. 

ᴆʨ ʪᴇʣʙᴇʨʠʡʥ ʭʘʨʴʮʘʘ  

¶ ɹʠʟʥʝʩʠʡʥ ʙʘʡʛʫʫʣʣʘʛʳʥ ᴇʨ ʪᴇʣʙᴇʨʠʡʥ 
ʭʘʨʴʮʘʘ ʥʴ ʪװװʥʠʡ ʫʨʪ ʭʫʛʘʮʘʘʥʳ װװʨʛʵʵ 
ʮʘʛ ʪʫʭʘʡʜ ʥʴ ʙʠʝʣװװʣʵʭ ʯʘʜʚʘʨʳʛ 
ʭʵʤʞʠʥʵ. 

ᴆʨ ʪᴇʣʙᴇʨʠʡʥ ʧʦʟʠʮ ʥʴ ʙʘʡʛʫʫʣʣʘʛʘ ʘʰʠʛ 
ʦʣʦʭʳʥ ʪʫʣʜ ʙʫʩʜʳʥ ʭᴇʨᴇʥʛʠʡʛ ʭʵʨ 
ʭʵʤʞʵʵʛʵʵʨ ʘʰʠʛʣʘʞ ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʜʘʛ. 

ʉʘʥʭװװʛʠʡʥ ʰʠʥʞʵʵʯʠʜ ʥʴ ʙʘʡʛʫʫʣʣʘʛʳʥ 
ʫʨʪ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨʪ ʠʣװװ ʘʥʭʘʘʨʘʣ 
ʭʘʥʜʫʫʣʜʘʛ. ʋʨʪ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨװװʜ ʥʴ 
ʠʭʵʥʭʜʵʵ ʪʦʛʪʤʦʣ ʭװװʛʠʡʥ ʟʘʨʜʘʣʪʘʡ 
ʙʘʡʜʘʛ. 

ᴆʨ ʪᴇʣʙᴇʨ ʠʭ ʙʘʡʭ ʪʫʩʘʤ ʙʘʡʛʫʫʣʣʘʛʳʥ 
ʵʨʩʜʵʣ ᴇʥʜᴇʨ ʙʘʡʥʘ. ʋʯʠʨ ʥʴ 
ʟʵʵʣʜʵʛʯʠʜʠʡʥ ʦʨʣʦʛʦ, ʭᴇʨᴇʥʛᴇ ʥʵʭʵʤʞʣʵʭ 
ʜʘʨʘʘʣʘʣ ʭʫʚʴʮʘʘ ʵʟʵʤʰʠʛʯʜʠʡʥ ᴇʤʥᴇ 
ʙʘʡʜʘʛ. 

ɹʘʡʛʫʫʣʣʘʛʳʥ ʥʠʡʪ ʭᴇʨᴇʥʛᴇʪʵʡ 
ʭʘʨʴʮʫʫʣʘʭʘʜ ᴇʨ ʪᴇʣʙᴇʨ ʠʭʪʵʡ ʙʘʡʭ ʪʫʩʘʤ 
ʠʭʵʥʭʜʵʵ ʩʘʥʭװװʛʠʡʥ ʭᴇʰװװʨʵʛ ᴇʥʜᴇʨʪʵʡ 
ʙʘʡʜʘʛ. 

ɸʰʠʛʪ ʘʞʠʣʣʘʛʘʘʥʳ ʭʘʨʴʮʘʘ 

¶ ɹʘʡʛʫʫʣʣʘʛʳʥ ʘʰʠʛʪ ʘʞʠʣʣʘʛʘʘʥʳ ʭʘʨʴʮʘʘ 
 ʜ ʥʴ ʦʨʦʣʮʦʛʯ ʪʘʣʫʫʜʳʥ ʭʫʚʴʜװװʣʵʣʪװװʟװ
ʠʭʵʵʭʵʥ ʩʦʥʠʨʭʦʣ ʪʘʪʩʘʥ װʟװװʣʵʣʪװװʜ 
ʙʘʡʜʘʛ.  
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ɹʘʡʛʫʫʣʣʘʛʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʙʦʣʦʥ 
ʩʘʥʭװװʛʠʡʥ ʟʘʨʜʣʳʥ ʜʘʨʘʘʭ ʘʰʠʛʪ 
ʘʞʠʣʣʘʛʘʘʛ ʭʵʤʞʠʭʵʜ ʥʠʡʪʣʵʛ ʭʵʤʞʵʵʩʪ 
ʦʨʣʦʛʳʥ ʪʘʡʣʘʥʛ ʘʰʠʛʣʘʞ ʙʦʣʥʦ. 

ɹʘʡʛʫʫʣʣʘʛʳʥ ʭʫʚʴʮʘʘ ʵʟʵʤʰʠʛʯʜʠʡʥ 
ʭʫʚʴʜ ʥʵʛʞ ʭʫʚʴʮʘʘʥʜ ʥʦʛʜʦʭ ʘʰʠʛ /EPS/, 
ʵʟʜʠʡʥ ᴇʤʯʠʡʥ ʘʰʠʛʪ /ROE/ ʘʞʠʣʣʘʛʘʘʥʜ 
ʭʘʤʛʠʡʥ ʠʭ ʘʥʭʘʘʨʘʣ ʭʘʥʜʫʫʣʜʘʛ. 

ɿʘʭ ʟʵʵʣʠʡʥ ʭʘʨʴʮʘʘ 

¶ ɿʘʭ ʟʵʵʣʠʡʥ ʭʘʨʴʮʘʘ װʟװװʣʵʣʪװװʜ ʥʴ 
ʢʦʤʧʘʥʠʡʥ ʟʘʭ ʟʵʵʣʠʡʥ װʥʵʣʛʵʵ /ʟʘʭ 
ʟʵʵʣʠʡʥ װʥʵ/ -ʛ ʙװʨʪʛʵʣʠʡʥ ʪʦʜʦʨʭʦʡ ʥʵʛ 
 ʣʵʣʪʪʵʡ ʭʘʨʴʮʫʫʣʘʭ ʙʘʡʜʣʘʘʨװװʟװ
ʭʠʡʛʜʜʵʛ.ɿʘʭ ʟʵʵʣʠʡʥ ʭʘʨʴʮʘʘ 
 ʜʠʡʛ ñϮʥʠʡʛ ϮʨʞϮϮʣʵʛʯ /priceװװʣʵʣʪװװʟװ
multiplier/ò ʛʵʞ ʥʵʨʣʵʜʵʛ. 

 ʥʵ-ʘʰʛʠʡʥ ʭʘʨʴʮʘʘ (price/earnings ratio) ï P/Eת

 ʥʵ-ʙʦʨʣʫʫʣʘʣʪʳʥ ʭʘʨʴʮʘʘ (price/sales ratio)ת 
ï P/S 

 ʥʠʡʥ ʭʘʨʴʮʘʘ (price/book valueװ ʥʵ-ʜʘʥʩʥʳת 
ratio) ï P/BV 

 ʥʵ-ʤᴇʥʛᴇʥ ʫʨʩʛʘʣʳʥ ʭʘʨʴʮʘʘ (price/cash flowת 
ratio) ï P/CF 

4. ʍʵʚʪʵʵ ʙʘ ʙʦʩʦʦ ʰʠʥʞʠʣʛʵʵ 

ʍʵʚʪʵʵ ʰʠʥʞʠʣʛʵʵ - ʵʥʵ ʰʠʥʞʠʣʛʵʵ ʥʴ 
 ʨʜʵʥʵ ʙʘʣʘʥʩʳʥװʜʠʡʛ ʭʘʨʴʮʫʫʣʘʭʘʘʩ ʙװװʣʵʣʪװװʟװ
ᴇʤʥᴇʭ װʝװװʜʠʡʥ װʣʜʵʛʜʣʠʡʥ װʟװװʣʵʣʪװװʜʪʵʡ. ʕʥʵ 
ʭʫʛʘʮʘʘ ʥʴ ʜʦʨ ʭʘʷʞ ʛʫʨʚʘʥ ʞʠʣ ʙʘʡʭ ʥʴ ʟװʡʪʵʡ ʶʤ. 
ʕʥʵʭװװ ʜװʥ ʰʠʥʞʠʣʛʵʵ ʥʴ ʭʵʜ ʭʵʜʵʥ ʭʫʛʘʮʘʘʥʜ 
ʙʘʡʛʫʫʣʣʘʛʳʥ ʭᴇʛʞʣʠʡʥ ʜʠʥʘʤʠʢʠʡʛ ʭʷʥʘʭ 
ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʜʦʛ. 

ɹʦʩʦʦ ʜװʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ ʭʵʨʵʛʮʵʵ ʙʘ ʦʥʦʚʯʪʦʡ 
ʙʘʡʜʘʣ ʥʴ ʜʘʨʘʘʭʴ ʙʘʡʜʘʣʪʘʡ ʙʘʡʥʘ. ʅʵʛʜװʛʵʵʨʪ, 
ʭʘʨʴʮʘʥʛʫʡ װʟװװʣʵʣʪװװʜ ʠʥʬʣʷʮʠʡʥ ʩᴇʨᴇʛ 
ʥᴇʣᴇᴇʣʣʠʡʛ ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʛʵʵʨ ʟᴇᴇʣʨװװʣʞ, 
 ʜʠʡʥ ʜʠʥʘʤʠʢʠʡʛװװʣʵʣʪװװʟװ ʡװʥʵʤʣʵʭװ
ʭʘʨʴʮʫʫʣʘʭʘʜ ʭװʥʜʨʵʣ ʫʯʨʫʫʣʜʘʛ. ʍʦʸʨʜʫʛʘʘʨʪ, 
ʭʘʨʴʮʘʥʛʫʡ װʟװװʣʵʣʪװװʜʠʡʛ ʘʰʠʛʣʘʭ ʥʴ ʬʝʨʤ 
ʭʦʦʨʦʥʜʳʥ ʭʘʨʴʮʫʫʣʘʣʪ ʭʠʡʭ ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʜʦʛ. 
ɹʦʩʦʦ ʜװʥ ʰʠʥʞʠʣʛʵʵ ʥʴ ʘʥʭʥʳ ʙʘʣʘʥʩ ʵʩʚʵʣ 
ᴇᴇʨʯʣᴇʛʜʩᴇʥ (ʪʦʤʨʫʫʣʩʘʥ ʵʩʚʵʣ ᴇᴇʨʯʣᴇʛʜʩᴇʥ ʥʵʨ 
ʪʦʤʲʸʦʥʳ ʭʘʤʪ) ʙʘʡʞ ʙʦʣʥʦ. 

ʍʵʚʪʵʵ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭʜʵʵ ʜʘʨʘʘʭ ʘʨʛʫʫʜʳʛ 
ʘʰʠʛʣʘʜʘʛ. 

¶ ʪʘʡʣʘʛʥʘʣʳʥ ʟװʡʣʠʡʛ װʥʵʤʣʵʭװʡ 
 ʣʵʣʪʵʵʨ ʙʦʣʦʥ ʩʫʫʨʴ (ʪʘʡʣʘʥʛʠʡʥ)װװʟװ
ʭʫʛʘʮʘʘʥʳ ʭʫʚʠʘʨ ʵʥʛʠʡʥ ʭʘʨʴʮʫʫʣʘʭ; 

¶ ʪʵʜʛʵʵʨʠʡʥ ʦʛʮʦʤ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʩʫʜʣʘʭ; 

¶ ʪʘʡʣʘʥʛʠʡʥ ʟװʡʣʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʙʫʩʘʜ 
ʟװʡʣʠʡʥ ʭʵʣʙʵʣʟʵʣʪʵʡ ʭʘʨʴʮʫʫʣʘʥ 
ʰʠʥʞʣʵʭ. 

ɹʘʡʛʫʫʣʣʘʛʳʥ ʙʘʣʘʥʩʳʥ ʭʵʚʪʵʵ ʜװʥ ʰʠʥʞʠʣʛʵʵ ʥʴ 
ʜװʨʤʵʵʨ ʙʦʣ ʙʘʣʘʥʩʳʥ ˉ1 ʤʘʷʛʪʳʥ װʟװװʣʵʣʪװװʜ 
ʜʵʵʨ װʥʜʵʩʣʵʥ ʘʥʘʣʠʪʠʢ ʭװʩʥʵʛʪ װװʩʛʵʭʵʵʩ ʵʭʵʣʜʵʛ. 

ʍʵʚʪʵʵ ʜװʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʭʳʥ 
ʪʫʣʜ ʭװʩʥʵʛʪʵʜ ʦʨʫʫʣʩʥʳ ʜʘʨʘʘ ʞʠʣʵʵʩ ʞʠʣʜ 

ᴇᴇʨʯʣᴇʣʪʠʡʥ ʭʫʨʜʳʛ ʭʘʨʴʮʫʫʣʘʭ 
ʭʵʨʵʛʪʵʡ. ʕʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛᴇ ʙʦʣʦʥ ʪʵʜʛʵʵʨʠʡʥ 
ʙװʨʜװװʣʵʛʯ ʟװʡʣװװʜʠʡʛ ʦʨʣʦʛʦ, ʟʘʨʣʘʛʳʥ 
 ,ʜʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʭʫʚʴ ʭʵʤʞʵʵװװʣʵʣʪװװʟװ
ʪʵʜʛʵʵʨʠʡʥ ʙװʨʜʵʣ ʭʵʩʛװװʜʠʡʥ No2 ʤʘʷʛʪʘʘʨ, 
 ʥʜʩʵʥʜʵʵ ʦʨʣʦʛʦ, ʪʘʪʚʘʨʳʥ ᴇʤʥᴇʭ ʘʰʠʛ, ʮʵʚʵʨװ
ʘʰʠʛ. ʍʵʨʵʚ ʵʜʛʵʵʨ װʟװװʣʵʣʪװװʜʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ 
ʭʫʨʜ ʥʴ ʵʨʛʵʣʪʠʡʥ ʙʫʩ ʙʦʣʦʥ ʵʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛʠʡʥ 
ᴇᴇʨʯʣᴇʣʪʠʡʥ ʭʫʨʜʘʘʩ ᴇʥʜᴇʨ ʙʘʡʚʘʣ ʵʥʵ ʥʴ 
ʙʘʡʛʫʫʣʣʘʛʳʥ ʩʘʥʭװװ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʙʘʡʜʘʣʜ ʵʝʨʵʛ 
ʭʘʥʜʣʘʛʳʛ ʠʣʪʛʵʥʵ. תʛװʡ ʙʦʣ ʵʥʵ ʥʴ ʪװװʥʠʡ ʥᴇʭʮᴇʣ 
ʙʘʡʜʘʣ ʤʫʫʜʘʞ ʙʘʡʛʘʘʛʠʡʥ ʰʠʥʞ ʶʤ. 

ʍʵʚʪʵʵ ʙʘʣʘʥʩʳʥ ʰʠʥʞʠʣʛʵʵ ʥʴ װʥʵʤʣʵʭװʡ ʜװʥ 
ʙװʭʠʡ ʥʵʛ ʙʫʶʫ ʭʵʜ ʭʵʜʵʥ ʘʥʘʣʠʪʠʢ ʭװʩʥʵʛʪʠʡʛ 
ʙװʨʜװװʣʵʭʵʵʩ ʙװʨʜʵʥʵ (ʙʘʣʘʥʩʳʥ ʪʦʦ)ʭʘʨʴʮʘʥʛʫʡ 
ᴇʩᴇʣʪ (ʙʫʫʨʘʣʪ) ʭʫʨʜʘʘʨ ʥʵʤʵʛʜʵʥʵ. ʕʥʵʭװװ ʜװʥ 
ʰʠʥʞʠʣʛʵʵ ʥʴ ʘʞ ʘʭʫʡʥ ʥʵʛʞʠʡʥ ʩʘʥʭװװʛʠʡʥ 
ʙʘʡʜʣʳʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʯʫʭʘʣ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ 
 ʡ ᴇʩᴇʣʪ, ᴇʩᴇʣʪʠʡʥ ʭʫʨʜʳʛ ʪʦʛʪʦʦʭװʥʵʤʣʵʭװ
ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʜʦʛ. ʐʘʣʛʫʫʨ װʟװװʣʵʣʪװװʜʠʡʛ 
ʥʵʛʪʛʵʭ ʟʵʨʛʠʡʛ ʰʠʥʞʵʵʯ ʪʦʜʦʨʭʦʡʣʥʦ. ɼװʨʤʵʵʨ 
ʙʦʣ װʥʜʩʵʥ ᴇʩᴇʣʪʠʡʥ ʭʫʨʜʳʛ ʭʵʜʵʥ ʞʠʣʠʡʥ ʪʫʨʰ 
(ʟʵʨʛʵʣʜʵʵʭ װʝ) ʪʦʦʮʜʦʛ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʙʘʣʘʥʩʳʥ ʙʠʝ 
ʜʘʘʩʘʥ ʟװʡʣװװʜʠʡʥ ʠʣʨʵʣʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ, 
ʪʵʜʛʵʵʨʠʡʥ װʥʵ ʮʵʥʠʡʛ ʫʨʴʜʯʠʣʘʥ ʪʘʘʤʘʛʣʘʭ 
ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʜʦʛ. 

ɹʦʩʦʦ ʰʠʥʞʠʣʛʵʵ - ʙʘʣʘʥʩʳʥ ʟװʡʣ ʙװʨʠʡʥ ʥʠʡʪ 
ʵʟʣʵʭ ʭʫʚʠʡʛ ʭʘʨʘʭ ʙʦʣʦʤʞʠʡʛ ʪʘʥʜ ʦʣʛʦʥʦ. 
ʐʠʥʞʠʣʛʵʵʥʠʡ ʟʘʡʣʰʛװʡ ʵʣʝʤʝʥʪ ʙʦʣ װʥʵʪ 
ʟװʡʣʩʠʡʥ ʮʘʛ ʭʫʛʘʮʘʘʥʳ ʮʫʚʘʘ ʙᴇʛᴇᴇʜ ʪװװʛʵʵʨ 
ʜʘʤʞʫʫʣʘʥ ʪʘ ʭᴇʨᴇʥʛʠʡʥ ʙװʪʵʮ, ʪʵʜʛʵʵʨʠʡʥ ʭʘʤʨʘʭ 
ʵʭ װװʩʚʵʨʠʡʥ ʙװʪʮʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʭʷʥʘʭ, 
ʫʨʴʜʯʠʣʘʥ ʪʘʘʤʘʛʣʘʭ ʙʦʣʦʤʞʪʦʡ. ʕʥʵʭװװ ʜװʥ 
ʰʠʥʞʠʣʛʵʵʛ ʵʮʩʠʡʥ ʵʮʩʠʡʥ װʟװװʣʵʣʪ ʜʵʭ ʙʘʣʘʥʩʳʥ 
ʙʠʝ ʜʘʘʩʘʥ ʟװʡʣʠʡʥ ʵʟʣʵʭ ʭʫʚʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ, 
ʜʘʨʘʘ ʥʴ װʨ ʜװʥʛ ᴇʤʥᴇʭ װʝʠʡʥ ʤʵʜʵʵʣʵʣʪʵʡ 
ʭʘʨʴʮʫʫʣʘʭ ʟʦʨʠʣʛʦʦʨ ʭʠʡʛʜʜʵʛ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ 
ʙʘʡʛʫʫʣʣʘʛʳʥ ʭᴇʨᴇʥʛᴇ, ʭᴇʨᴇʥʛʠʡʥ ʙװʪʵʮ, ʪװװʥʠʡ 
ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʛ ʪʦʛʪʦʦʭ ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʜʦʛ. 
ʭʷʥʘʥ װʟʵʞ ʙʫʡ װʝװʜʵʜ ʪװװʥʠʡ ᴇᴇʨʯʣᴇʣʪʠʡʥ 
ʜʠʥʘʤʠʢ. ɹʦʩʦʦ ʰʠʥʞʠʣʛʵʵʛ ʛʦʣʯʣʦʥ 
ʙʘʡʛʫʫʣʣʘʛʳʥ ʩʘʥʭװװʛʠʡʥ ʪʘʡʣʘʥʛʠʡʥ 1, 2-ʨ 
ʤʘʷʛʪʳʥ װʟװװʣʵʣʪװװʜʠʡʥ (ʟװʡʣ) ʜʘʛʫʫ ʷʚʫʫʣʜʘʛ. 
ʍᴇʨᴇʥʛʠʡʥ ʙʦʣʦʥ ᴇʨ ʪᴇʣʙᴇʨʠʡʥ ʙʘʣʘʥʩʳʥ ʙʠʝ 
ʜʘʘʩʘʥ ʟװʡʣʠʡʥ ʙװʪʮʵʜ ʛʘʨʩʘʥ ᴇᴇʨʯʣᴇʣʪᴇʜ ʜװʥ 
ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ, װʥʵʣʵʭʠʡʥ ʪʫʣʜ ʘʥʘʣʠʪʠʢ 
ʭװʩʥʵʛʪװװʜʠʡʛ ʵʤʭʵʪʛʵʩʵʥ. ʉʫʜʘʣʛʘʘʥʳ ʙʦʣʦʥ 
ᴇʤʥᴇʭ ʞʠʣװװʜʠʡʥ ʪʘʡʣʘʥ ʙʘʣʘʥʩʳʥ װʥʜʩʵʥ 
ʟװʡʣװװʜ, ʥʠʡʪ ʭᴇʨᴇʥʛᴇʜ ʵʟʣʵʭ ʭʫʚʴ ʭʵʤʞʵʵ, ʵʜʛʵʵʨ 
ʟװʡʣʠʡʥ ʭʘʨʴʮʘʥʛʫʡ ᴇʩᴇʣʪʠʡʛ ʙװʨʪʛʵʜʵʛ. 

5. ʕʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛʠʡʥ ʵʨʛʵʮʠʡʥ ʰʠʥʞʠʣʛʵʵ  

ʕʨʛʵʮ ʥʴ ʥʵʛ ʭʵʣʙʵʨʵʵʩ ʥᴇʛᴇᴇʜ ʰʠʣʞʠʭ 
ʭᴇʜᴇʣʛᴇᴇʥʠʡʛ ʠʣʵʨʭʠʡʣʩʵʥ ʦʡʣʛʦʣʪ ʶʤ. ʕʨʛʵʣʪʠʡʥ 
ʭᴇʨᴇʥʛʠʡʥ ʵʨʛʵʮʠʡʥ װʟװװʣʵʣʪ ʥʴ ʤᴇʥʛᴇ װʥʵʪ ʮʘʘʩ, 
ʘʚʣʘʛʘ, ʙʘʨʘʘ ʤʘʪʝʨʠʘʣ ʟʵʨʵʛ ʵʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛʠʡʥ 
ʙװʭ ʪᴇʨʣװװʜʠʡʥ ʘʰʠʛʣʘʣʪʳʛ ʠʣʵʨʭʠʡʣʜʵʛ ʯʫʭʘʣ 
 ʨʛʵʩʵʭʠʡʥ ʭʵʨʵʵʨװʣʵʣʪ ʶʤ. ʋʯʠʨ ʥʴ ʵʨʛʵʮ ʪװװʟװ
ʛװʡʣʛʵʵʥʠʡ ʜװʥ ʥʵʤʵʛʜʵʭ ʪʫʣ ʵʥʵ ʥʴ ʛװʡʣʛʵʵʥʜ 
ʭᴇʨᴇʥʛʠʡʛ ʥʵʤʞ ʦʨʫʫʣʩʘʥʪʘʡ ʘʜʠʣ ʥᴇʣᴇᴇʪʵʡ, ʭʘʨʠʥ 
ʵʨʛʵʮ ʫʜʘʘʰʠʨʚʘʣ ʦʨʫʫʣʩʘʥ ʭᴇʨᴇʥʛᴇ ʪװʛʞʠʛʜʵʭ 
ʙʫʶʫ ʛװʡʣʛʵʵʛװʡ ʙʦʣʞ ʵʨʛʵʣʪʵʵʩ ʛʘʨʩʘʥʪʘʡ ʘʜʠʣ 
ʫʪʛʘʪʘʡ ʙʘʡʜʘʛ. ɹװʪʵʵʛʜʵʭװװʥ ʙʦʨʣʦʛʜʦʞ ʦʨʣʦʛʦ ʥʴ 
ʦʨʞ ʠʨʩʵʥʵʵʨ װʡʣʜʚʵʨʣʵʣʠʡʥ ʥʵʛ ʫʜʘʘʛʠʡʥ ʮʠʢʣʴ 
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ʜʫʫʩʘʭ ʙᴇʛᴇᴇʜ ʙʦʨʣʫʫʣʘʣʪʳʥ ʦʨʣʦʛʦʦʩ 
ʙʦʨʣʫʫʣʘʣʪʳʥ ᴇʨʪᴇʛ, ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʨʜʣʳʛ ʥᴇʭᴇᴇʜ 
 ʣʜʩʵʥ ʥʴ ʘʰʠʛ ʙʦʣʦʭ ʫʯʠʨ ʙʦʨʣʫʫʣʘʣʪ ʥʴ ʥʵʛװ
ʫʜʘʘʛʠʡʥ ʮʠʢʣʠʡʥ ʵʮʩʠʡʥ ʰʘʪ ʪᴇʜʠʡʛװʡ ʪװװʥʠʡ װʨ 
ʜװʥʛ ʠʣʵʨʭʠʡʣʞ ʙʘʡʜʘʛ. ʕʥʵ ʫʪʛʘʘʨ ʥʴ 
ʙʦʨʣʫʫʣʘʣʪʳʥ ʦʨʣʦʛʳʛ ʵʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛʠʡʥ ʜװʥʜ 
ʭʘʨʴʮʫʫʣʞ ʵʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛʠʡʥ ʵʨʛʵʮ (ʫʜʘʘ) ʙʫʶʫ 
ʵʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛᴇ ʭʵʜʵʥ ʫʜʘʘ ʵʨʛʵʩʥʠʡʛ 
ʪʦʦʮʦʦʣʥʦ. ʕʨʛʵʮʠʡʥ ʙװʣʵʛ װʟװװʣʵʣʪװװʜʵʵʩ ʜʘʨʘʘʭ 
 ʛʵʵʤʵʣװʜʠʡʛ ʧʨʘʢʪʠʢʪ ʭʘʨʴʮʘʥʛʫʡ ʪװװʣʵʣʪװװʟװ
ʭʵʨʵʛʣʵʜʵʛ. װתʥʜ: 

¶ ˍ̜̃̌́̄̎ ̞̞̗̑̄̔̅́ ́
ˎ̜̏̑̌̔̔̌̓̎ ̏̑̌̏̄ ̏

ˍ̜̃̌́̄̎ ̅̔̎̅́̇ 
 

¶ ˍ̜̃̌́̄̎ ̞̞̗̑̄ ̅ ̑
ˍ̜̃̌́̄̎ ̞̞̗̑̄̔̅́́

 

¶ ˚ ̗̉̊̎ ̞̞̗̑̄ ̔ ̅́́
ˎ̏̑̌̔̔̌̒́̎ ̂ ̞̞̞̖̓̄̅ ̎̉̊ ̑̓ ̄ 

ˎ˙ ˎ˔̉̊ ̎̅̔̎̅́̇ ̑̓ ̄ 
 

¶ ˚ ̗̉̊̎ ̞̞̗̑̄̅ ̑
˚ ̗̉̊̎ ̞̞̗̑̄ ̔ ̅́́

 

¶ ˪̞̑̄̌̓̉̊̎ ̖ ̑ ̎̄̉̊̎ ̞̞̗̑̄ ̔ ̅́́
ˎ̜̏̑̌̔̔̌̓̎ ̏̑̌̏̄̏ 

˪̞̑̄̌̓̉̊̎ ̖ ̑ ̎̄̉̊̎ ̅̔̎̅́̇
 

¶ ˪̞̑̄̌̓̉̊̎ ̖ ̑ ̎̄̉̊̎ ̞̞̗̑̄̅ ̑

˪̞̑̄̌̓̉̊̎ ̖ ̑ ̎̄̉̊̎ ̞̞̗̑̄ ̔ ̅́́
 

¶ ˚̉̊ ̖̓ ̑ ̎̄̉̊̎ ̞̞̗̑̄
˚̉̊ ̓̏̑̌̏̄̏

ˎ̜́̌́̎̒̎ ̗̞̞̃̑ ̅ ̎
 

¶ ̄̌ ̄̉̊̎ ̞̞̗̑̄
˔̞̞̞̞̖̌̑ ̖̔̅́̌̅́̎ ́̃́̌̓

̄̌ ̄̉̊̎ ̅̔̎̅́̇
 

¶ ̄̌ ̄̉̊̎ ̞̞̗̑̄̅ ̑
̄̌ ̄̉̊̎ ̞̞̗̑̄ ̔ ̅́́

 

¶ ̞̞̊̌̅̃̑̌̌̉̊̎ ̗̉̋̌̉̊̎ ̖̗̔̄́́́
ˍ̜̃̌́̄̎ ̞̞̗̑̄̅ ̑
˚ ̗̉̊̎ ̞̞̗̑̄̅ ̑
̄̌ ̄̉̊̎ ̞̞̗̑̄̅ ̑ 

¶ ˞̖́̎ ̄̉̊̎ ̗̉̋̌̉̊̎ ̖̗̔̄́́́
ˍ̜̃̌́̄̎ ̞̞̗̑̄̅ ̑
˚ ̗̉̊̎ ̞̞̗̑̄̅ ̑
̄̌ ̄̉̊̎ ̞̞̗̑̄̅ ̑ 

II. ñɹʘʛʘʥʫʫʨò ʍʂ-ʠʡʥ ʩʘʥʭװװʛʠʡʥ ᴇʥᴇᴇʛʠʡʥ 

ʙʘʡʜʘʣ 

1. óôɹʘʛʘʥʫʫʨôô ʍʂ ʪʘʥʠʣʮʫʫʣʛʘ  

¶ ɹʘʛʘʥʫʫʨ ʍʂ ʘʥʭ 1978 ʦʥʜ ʊᴇʚʠʡʥ ʵʨʯʠʤ 
ʭװʯʥʠʡ ʩʠʩʪʝʤʠʡʥ ʭʘʨʴʷʘ ɼʫʣʘʘʥʳ 
ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʫʫʜʳʛ ʥװװʨʩʵʵʨ ʭʘʥʛʘʭ 
ʟʦʨʠʫʣʘʣʪʘʘʨ ʙʘʡʛʫʫʣʘʛʜʩʘʥʘʘʩ ʭʦʡʰ 38 
ʜʘʭʴ ʞʠʣʜʵʵ װʡʣ ʘʞʠʣʣʘʛʘʘʛʘʘ ʷʚʫʫʣʞ 
ʙʘʡʥʘ. 2021 ʦʥʳ ʙʘʡʜʣʘʘʨ 4341600 ʪʥ 
ʥװװʨʩ ʦʣʙʦʨʣʦʩʦʥ ʙʘʡʥʘ. 

 ʯʠʥ ʯʘʜʘʣ 4.0װʡʣʜʚʵʨʣʵʣʠʡʥ ʞʠʣʠʡʥ ʭת ¶
ʩʘʷ.ʪʥ ʙᴇʛᴇᴇʜ ʜʦʪʦʦʜʳʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ 
ʥװװʨʩʥʠʡ ʭʵʨʵʛʮʵʵʥʵʵʩ ʭʘʤʘʘʨʯ 3.6-3.8 
ʩʘʷ.ʪʥ ʥװװʨʩʠʡʛ ʦʣʙʦʨʣʦʞ 16.0-18.0 ʩʘʷ 
ʰʦʦ ʤʝʪʨ ʭᴇʨʩ ʭʫʫʣʞ, ʘʚʪʦ ʪʵʵʚʵʨʪʵʡ 
ʙʦʣʦʥ ʪʵʵʚʵʨʛװʡ ʭʦʩʦʣʩʦʥ ʘʰʠʛʣʘʣʪʳʥ 
ʩʠʩʪʝʤʵʵʨ ʦʣʙʦʨʣʦʣʪ ʷʚʫʫʣʜʘʛ. ʄʦʥʛʦʣ 
ʫʣʩʳʥ ʥװװʨʩʥʠʡ ʭʵʨʵʛʮʵʵʥʠʡ 60%, ʪᴇʚʠʡʥ 
ʙװʩʠʡʥ ʥװװʨʩʥʠʡ ʭʵʨʵʛʮʵʵʥʠʡ 70 ʛʘʨʫʡ 
ʭʫʚʠʡʛ ʜʘʥʛʘʘʨʘʘ ʭʘʥʛʘʞ ʠʨʩʵʥ. 0-200 ʤʤ 
ʙʫʪʘʨʤʘʛʪʘʡ ʥװװʨʩʠʡʛ ʚʘʛʦʥ ʙʦʣʦʥ ʙʫʩʘʜ 

ʞʠʞʠʛ ʘʚʪʦ ʪʵʵʚʨʠʡʥ ʭʵʨʵʛʩʣʵʵʨ 
ʭʵʨʵʛʣʵʛʯʜʵʜ ʥʠʡʣװװʣʜʵʛ. 

¶ ɹʘʛʘʥʫʫʨʳʥ ʥװװʨʩ ʥʴ ᴇᴇʨʠʡʥ ʬʠʟʠʢ, ʭʠʤʠ 
ʠhʥʞ ʯʘʥʘʨʘʘʨʘʘ ʟᴇʚʭᴇʥ ʵʨʯʠʤ ʭװʯʥʠʡ 
ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʰʠʛʣʘʛʜʘʭ ʪᴇʜʠʡʛװʡ ʜʘʭʠʥ 
ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʛʜʵʥ ʰʘʪʜʘʛ ʭʠʡ, ʪװʣʰ, 
ʰʠʥʛʵʥ ʙʘ ʰʘʭʤʘʣ ʪװʣʰ, ʙʫʩʘʜ ʭʠʤʠʡʥ 
 ʨʵʥװʭʠʡ ʵʜ ʙʦʣʦʭ ʙװװʡʣʜʚʵʨʣʵʣʠʡʥ ʪװ
ʙʦʣʦʤʞʪʦʡ ʥʴ ʩʫʜʘʣʛʘʘʛʘʘʨ ʙʘʪʣʘʛʜʩʘʥ. 

¶ ɹʘʡʛʫʫʣʘʛʜʩʘʥʘʘʩʘʘ ʭʦʡʰ ʘʥʭʥʳ ʪᴇʩᴇʣ 
ʙʦʣʦʭ ʪʫʭʘʡʥ װʝʠʡʥ ɿʍʋ-ʳʥ 
ɻʀʇʈʆʐɸʍʊ ʠʥʩʪʠʪʫʪʳʥ ʙʦʣʦʚʩʨʫʫʣʩʘʥ 
ʪᴇʩʣʠʡʛ ʤᴇʨʜʣᴇʛ ʙʦʣʛʦʥ ʘʞʠʣʣʘʞ ʙʘʡʩʘʥ. 
1995 ʦʥʦʦʩ ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ ʰʠʥʵʯʣʵʣ 
ʭʠʡʭ, ʭᴇʨʩ ʭʫʫʣʘʣʪʳʥ ʭʦʮʨʦʛʜʣʳʛ 
ʘʨʠʣʛʘʭ, ʥװװʨʩ ʦʣʙʦʨʣʦʣʪʳʛ 
ʪʦʛʪʚʦʨʞʫʫʣʘʭ ʟʦʨʠʣʛʦʦʨ ñʄʦʥʛʦʣ ʥװװʨʩò 
ʪᴇʩʣʠʡʛ ʭʵʨʵʛʞװװʣʵʥ ʫʫʨʭʘʡʥ ᴇʤʥᴇ 
ʪʫʣʛʘʨʯ ʙʘʡʩʘʥ ʦʣʦʥ ʭװʥʜʨʵʣʪʵʡ ʘʩʫʫʜʣʳʛ 
ʰʠʡʜʚʵʨʣʵʥ ʘʤʞʠʣʪʪʘʡ ʘʞʠʣʣʘʞ ʙʘʡʥʘ. 

¶ 2005 ʦʥʜ ʙװʪʵʵʤʞʠʡʛ ʘʤʞʠʣʪʪʘʡ 
ʭʵʨʵʛʞװװʣʵʥ ñɸʟʠʡʥ ʟʘʛʚʘʨ ʢʦʤʧʘʥʠò-ʨ 
ʰʘʣʛʘʨʩʘʥ. 2011-2013 ʦʥʜ 
ʄתʍɸתʊʘʥʭʠʤʘʘʩ ʰʘʣʛʘʨʫʫʣʜʘʛ ñʊʆʇ-
150 ʘʞ ʘʭʫʡʥ ʥʵʛʞò-ʜ ʙʘʛʪʘʞ, 2012 ʦʥʜ 
ñʅװװʨʩʥʠʡ ʩʘʣʙʘʨʳʥ ʦʥʳ ʰʠʣʜʵʛ 
ʦʣʙʦʨʣʦʛʯò, 2013 ʦʥʜ ʋʫʣ ʫʫʨʭʘʡʥ 
ʩʘʣʙʘʨʳʥ ñʐʠʣʜʵʛ ʫʫʨʭʘʡò-ʛʘʘʨ ʰʘʣʛʘʨʯ 
2013 ʦʥʜ ʍᴇʜᴇʣʤᴇʨʠʡʥ ʛʘʚʲʷʘʥʳ ʫʣʘʘʥ 
ʪʫʛʠʡʥ ʦʜʦʥʛʦʦʨ ʰʘʛʥʘʛʜʩʘʥ. 

¶ 2012-2014 ʦʥʜ ʄʦʥʛʦʣ ʋʣʩʳʥ 
ʐʠʥʵʯʣʵʣʠʡʥ ɿʘʩʛʠʡʥ ʛʘʟʨʘʘʩ 
ʩʘʥʘʘʯʠʣʩʘʥ ñʅװװʨʩò ʭᴇʪᴇʣʙᴇʨʠʡʛ 
ʘʤʞʠʣʪʪʘʡ ʭʵʨʵʛʞװװʣʩʵʥ. ʅװװʨʩ ʙʫʪʣʘʥ 
ʘʯʠʭ ʭʵʩʛʠʡʥ ʭװʯʠʥ ʯʘʜʣʳʛ 500.0 ʤʷʥ.ʪʥ-
ʦʦʨ ʥʵʤʵʛʜװװʣʞ, ʘʚʪʦ ʧװװʥʠʡ ʘʯʘʘʣʣʳʛ 2 
ʫʨʩʛʘʣʪʘʡ ʙʘʡʭʘʘʨ ʟʦʭʠʮʫʫʣʞ 
ʞʠʞʠʛʣʵʥʛʠʡʥ ʥװװʨʩʥʠʡ ʙʦʨʣʫʫʣʘʣʪʳʛ 3 
ʜʘʭʠʥ ʥʵʤʩʵʥ. 

¶ 2014-2015 ʦʥʜ ɼʵʣʭʠʡʥ ʙʘʥʢʥʳ ʭᴇʨᴇʥʛᴇ 
ʦʨʫʫʣʘʣʪʘʘʨ ɹʘʛʘʥʫʫʨʳʥ ʥװװʨʩʥʠʡ ʦʨʜʳʥ 
ʛװʡʮʵʵʭ ʭʘʡʛʫʫʣʳʥ ʘʞʠʣ ʭʠʡʛʜʩʵʥ. 
ʍʘʡʛʫʫʣʳʥ װʨ ʜװʥʜ ʙʘʣʘʥʩʳʥ ʥᴇᴇʮ 280.0 
ʩʘʷ.ʪʥ-ʦʦʨ ʥʵʤʵʛʜʵʞ ʆʣʦʥ ʫʣʩʳʥ JORC 
ʩʪʘʥʜʘʨʪʘʘʨ װʥʵʣʵʛʜʩʵʥ ʥʠʡʪ 812.0 ʩʘʷ.ʪʥ 
ʙʘʪʘʣʛʘʘʪ ʥװװʨʩʥʠʡ ʥᴇᴇʮʪʵʡ ʙʦʣʩʦʥ. 

¶ 2015 ʦʥʦʦʩ ʵʭʣʵʥ ɼʵʣʭʠʡʥ ʙʘʥʢʥʳ ʭᴇʨᴇʥʛᴇ 
ʦʨʫʫʣʘʣʪʘʘʨ ʫʫʨʭʘʡʥ ʭʘʘʣʪ ʭװʨʪʵʣʭ ʫʨʪ 
ʭʫʛʘʮʘʘʥʳ ʊʕɿת ʙʦʣʦʚʩʨʫʫʣʞ ʙʘʡʛʘʘ 
ʙᴇʛᴇᴇʜ 2016 ʦʥʳ 1-ʨ ʫʣʠʨʘʣʜ ʭװʣʵʵʣʛʵʥ 
ᴇʛᴇʭᴇᴇʨ ʘʞʠʣʣʘʞ ʙʘʡʥʘ. 

¶ ʋʫʨʭʘʡʥ ʭᴇʨʩ, ʥװװʨʩ ʪʵʵʚʵʨʣʵʣʪʠʡʥ 
ʟʘʨʜʣʳʛ ʙʘʛʘʩʛʘʭ,  ʥװװʨʩ, ʥװװʨʩʵʥ 
ʙװʪʵʵʛʜʵʭװװʥʠʡ װʡʣʜʚʵʨʣʵʣʠʡʛ 
ʥʵʤʵʛʜװװʣʞ ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨʳʛ 
ʩʘʡʞʨʫʫʣʘʭ, ʮʘʘʰʜʳʥ ʭᴇʛʞʣʠʡʥ ʯʠʛ 
ʭʘʥʜʣʘʛʳʛ ʪʦʜʦʨʭʦʡʣʩʦʥ 2014-2018 ʦʥ 
ʭװʨʪʵʣʭ ʢʦʤʧʘʥʠʡʥ ʩʪʨʘʪʝʛʠ ʪᴇʣᴇʚʣᴇʛᴇᴇ, 
ʭᴇʛʞʣʠʡʥ ʭᴇʪᴇʣʙᴇʨʠʡʛ ʭʵʨʵʛʞװװʣʵʥ 
ʘʞʠʣʣʘʞ ʙʘʡʥʘ. 
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¶ ʎʘʘʰʠʜ ʢʦʥʚʝʡʝʨʳʥ ʩʠʩʪʝʤʠʡʛ 
ʥʵʚʪʨװװʣʵʭ ʪʝʭʥʠʢ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʥʜʵʩʣʵʣ 
ʙʦʣʦʚʩʨʫʫʣʘʭ, ʥװװʨʩ ʦʣʙʦʨʣʦʣʪ 
ʙʦʨʣʫʫʣʘʣʪʳʛ ʥʵʤʵʛʜװװʣʵʭ ʥᴇᴇʮ 
ʘʰʠʛʣʘʣʪʳʛ ʩʘʡʞʨʫʫʣʘʭʳʥ ʪʫʣʜ ʥװװʨʩ 
ʫʛʘʘʞ ʙʘʷʞʫʫʣʘʭ װʡʣʜʚʵʨʠʡʛ ʘʰʠʛʣʘʣʪʘʥʜ 
ʦʨʫʫʣʘʭʘʘʨ ʪᴇʣᴇʚʣᴇʥ  ʘʞʠʣʣʘʞ ʙʘʡʥʘ. 

2. ñɹʘʛʘʥʫʫʨò ʍʂ ʫʫʣʳʥ ʘʞʣʳʥ ʩʫʜʘʣʛʘʘ  

ʆʨʜʳʥ ʙʘʡʨʰʣʳʥ ʭʫʚʴʜ ɹʘʛʘʥʫʫʨʳʥ ʥװװʨʩʥʠʡ ʦʨʜ 
ʛʘʟʘʨ ʥʴ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʦʩ ʟװװʥ ʪʠʡʰ 130.0 ʢʤ 
ʟʘʡʪʘʡ ʍʵʥʪʠʡʥ ʫʫʣʘʨʭʘʛ ʤʫʞʠʡʥ ʟװװʥ ᴇʤʥᴇʜ 
ʭʵʩʵʛʪ ʍʵʨʣʵʥ ʛʦʣʳʥ ʙʘʨʫʫʥ ʵʨʛʠʡʥ ʜʘʛʫʫ ʦʨʰʜʦʛ. 
ʆʨʜ ʛʘʟʨʳʥ ʛʘʜʘʨʛʳʥ ᴇʥʜᴇʨʰʠʣʪ ʥʴ ʜʘʣʘʡʥ 
ʪװʚʰʠʥʛʵʵʩ ʜʵʵʰ 1332.9-1376.3 ʤ ʭʦʦʨʦʥʜ 
ʭʵʣʙʵʣʟʜʵʛ.ʅװװʨʩʥʠʡ ʦʨʜ ʥʴ ʟװװʥ ʭʦʡʥʦʦʩ ʙʘʨʫʫʥ 
ʫʨʘʛʰ ʯʠʛʣʵʩʵʥ ʩʫʥʘʣʳʥ ʜʘʛʫʫ ʫʨʪʘʘʨʘʘ 12 ʢʤ, 
ᴇʨʛᴇʥᴇᴇʨᴇᴇ 4-5 ʢʤ ʪʘʣʙʘʡ ʵʟʵʣʞ ʤʫʣʴʜ ʤʘʷʛʘʘʨ 
ʪʦʛʪʩʦʥ װʥʜʩʵʥ 3-ʥ ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʘʘʩ ʙװʨʜʩʵʥ 
ʵʨʯʠʤ ʭװʯʥʠʡ ʟʦʨʠʫʣʘʣʪʪʘʡ ɹ2 ʤʘʨʢʳʥ ʥװװʨʩʵʥʜ 
ʭʘʤʘʘʨʥʘ. ʆʨʜʳʥ ʥʠʡʪ ʥᴇᴇʮʠʡʛ 1977 ʦʥʳ 
ʭʘʡʛʫʫʣʘʘʨ ʪʦʛʪʦʦʩʦʥ. 

ʕʟʵʤʰʠʣ ʛʘʟʨʳʥ ʭʵʤʞʵʵ 3164.4 ʛʘ 

ʆʨʜʳʥ ʥװװʨʩʥʠʡ ʥᴇᴇʮ 

/2015 ʦʥʳ 1 ʩʘʨʳʥ 1-ʥʳ ʙʘʡʜʣʘʘʨ/ 
812.0 ʩʘʷ.ʪʥ  

ʆʨʜʳʥ ʪʘʣʙʘʡ 12*4 ʢʤ 

ʅװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʪʦʦ 3 

ɼʘʚʭʘʨʛʳʥ ʫʥʘʣʳʥ ᴇʥʮᴇʛ 8-20 ʭʵʤ 

ʍᴇʨʩʥʠʡ ʜʫʥʜʘʞ ʟʫʟʘʘʥ 80 ʤʝʪʨ 

ʅװװʨʩʥʠʡ װʥʩʣʵʛ 12-17% 

ʅװװʨʩʥʠʡ ʯʠʡʛʣʵʛ 28-33% 

ʅװװʨʩʥʠʡ ʭװʭʨʠʡʥ ʘʛʫʫʣʛʘ 0.3-0.5% 

ʅװװʨʩʥʠʡ ʠʣʯʣʵʛ 
3200-3600 
ʢʢʘʣ/ʢʛ 

ʅװװʨʩʥʠʡ ʭʫʚʠʡʥ ʞʠʥ 
1.23-1.31 
ʪʥ/ʤ3 

ʍᴇʨʩʥʠʡ ʭʫʚʠʡʥ ʞʠʥ 
1.95-2.25 
ʪʥ/ʤ3 

ɻװʥʠʡ ʫʩʥʳ ʫʥʜʘʨʛʘ 1100 ʤ3/ʮʘʛ 

3. ʉʘʥʭװװ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʰʠʥʞʠʣʛʵʵ 

ñɹʘʛʘʥʫʫʨò ʍʂ װʡʣʜʚʵʨʣʵʣ ʩʘʥʭװװʛʠʡʥ ʝʨᴇʥʭʠʡ 
 ʡʮʵʪʛʵʣװʨʩ ʙʦʨʣʫʫʣʘʣʪʳʥ ʛװװʣʵʣʪʠʡʥ ʭʫʚʴʜ ʛװװʟװ
100% ʥʠʡʪ ʫʫʣʳʥ ʘʞʣʳʥ ʛװʡʮʵʪʛʵʣ 118,7% ʪʝʭʥʠʢ 
ʘʰʠʛʣʘʣʪʳʥ 68%, ʫʫʨʭʘʡʥ ʭװʯʠʥ ʯʘʜʘʣ ʘʰʠʛʣʘʣʪ 
108.5%, ʍɸɹʕɸ ʟᴇʨʯʠʣʛװʡ 100%, ʘʰʠʛʪ ʘʞʠʣʣʘʛʘʘ 
1501.1 ʩʘʷ ʪᴇʛʨᴇʛ ʙʘʡʥʘ. ʊᴇʩʣʠʡʥ ʥʠʡʪ ʯʘʜʘʣ 4ʩʘʷ 
ʪʥ ʙʦʣʦʚʯ 108.5% ʘʰʠʛʣʘʩʘʥ ʙʘʡʥʘ. װתʥʵʵʩ ʘʚʯ 
 ʟʚʵʣ ʦʨʜʳʥ ʭʫʚʴʜ ʭʘʨʴʮʘʥʛʫʡ ʭᴇʜᴇʣʤᴇʨʠʡʥװ
ʙװʪʵʵʤʞʪʵʡ ʘʞʠʣʣʘʩʘʥ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʛʘʘ ʶʤ.

ʍװʩʥʵʛʪ 1. ʂʦʤʧʘʥʠʡʥ װʡʣʜʚʵʨʣʵʣ 

 ʡʣʜʚʵʨʣʵʣ ʍʵʤʞʵʵ 2020 ʦʥת
2021 ʦʥʳ ʞʠʣʠʡʥ ʵʮʵʩ 

ʊᴇʣᴇʚ ɻװʡʮʵʪ ɿᴇʨװװ ʍʫʚʴ 

ʅװװʨʩ ʦʣʙʦʨʣʦʣʪ ʄʷʥ.ʪʥ 4050.1 4000.0 4341.6 341.6 108.5 

ɹʦʨʣʫʫʣʘʣʪ  ʄʷʥ.ʪʥ 4050.5 4000.0 4347.7 347.7 108.7 

ʍᴇʨʩ ʭʫʫʣʘʣʪ  ʄʷʥ.ʪʥ 17838.0 17310.0 19901.6 2591.6 115.0 

ʊʵʵʚʵʨʪʵʡ  ʄʷʥ.ʪʥ 13831.8 15600.0 18242.4 2642.4 114.1 

ʊʵʵʚʵʨʛװʡ  ʄʷʥ.ʪʥ  3906.3 1710.0 1659.2 -50.8 97.0 

ʐʠʜʵʣʪ ʄʷʥ.ʪʥ 5365.7 2100.0 3702.2 1602.2 176.3 

ʀʥʞʝʥʝʨʠʡʥ ʘʞʠʣ ʄʷʥ.ʪʥ 735.3 540.0 755.1 215.1 139.8 

ʅʠʡʪ ʫʫʣʳʥ ʮʫʣ ʄʷʥ.ʪʥ 30190.9 26169.2 31043.7 4874.5 118.6 
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 ʡʣʜʚʵʨʣʵʣ ʥʴ 2020 ʦʥʦʦʩ 2021 ʦʥʳװ ʥʜʩʵʥת
ʭʦʦʨʥʜ ᴇʩᴇʣʪʪʵʡ ʭʘʨʘʛʜʘʞ ʙʘʡʛʘʘ ʶʤ. 

ɻʨʘʬʠʢ 3 

ɻʨʘʬʠʢ 4 

4. ɹװʣʛʠʡʥ ʜװʛʥʵʣʪ 

ñɹʘʛʘʥʫʫʨò ʍʂ ʥʴ ʮʘʘʰʠʜ ᴇʨ ʪᴇʣʙᴇʨᴇᴇ 
ʙʘʨʘʛʜʫʫʣʘʭʳʥ ʪʫʣʜ ʥװװʨʩʥʠʡ װʥʠʡʛ ʙʘʨʠʭ 
ʪᴇʣᴇʚʣᴇʛᴇᴇʪ ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵʛ ʭʦʡʰʣʫʫʣʘʭ 
ʰʘʘʨʜʣʘʛʘʪʘʡ. 

ɸʰʠʛʣʘʩʘʥ ʤʘʪʝʨʠʘʣ 

[1]. ʉʘʥʭװװʛʠʡʥ ʰʠʥʞʠʣʛʵʵ. (2012). 
ʋʣʘʘʥʙʘʘʪʘʨ: ɼ.ʕʥʭʙʘʘʪʘʨ. ʄʦʣʦʤʞʘʤʮ, 
ɼ. (2012).  

[2]. ʄʦʥʛʦʣʳʥ ʭᴇʨᴇʥʛʠʡʥ ʙʠʨʞ. (2022, 11 
24). From MSE.MN: 
https://mse.mn/mn/company/396 

[3]. BUSINESS.MN. (2022, 11 24). From 
BUSINESS.MN: 
https://business.mn/2020/12/25/baganuur-
shinechlel-hiih-strategiud/ 

[4]. (2022, 11 24). From 
BAGANUURMINE.MN: 
https://baganuurmine.mn 

 

ʋʫʣʳʥ ʘʞʣʳʥ ʙװʪʵʮ, %

ʀʥʞʝʥʝʨ ʰʠʜʵʣʪ 14%

ʍᴇʨʩ ʭʫʫʣʘʣʪ 64%

ʅװװʨʩ ʦʣʙʦʨʣʦʣʪ ʙʦʨʣʫʫʣʘʣʪ 22%
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 ʍʆɪʈ. ʄɸɻʀʉʊʈ ʆʖʋʊʅʋʋɼʓʅ  

 ʕʈɼʕʄ ʐʀʅɾʀʃɻʕʕʅʀʁ ɹתʊʕʕʃʀʁʅ 

ʕʄʍʕʊɻʕʃ
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ʍתɼʈʀʁʅ ʋʈʉɻɸʃʓɻ ʍʗʅɸʍ ñSMART TAGò  ʉʀʉʊɽʄʀʁɻ 

ʍתɼʈʀʁʅ ʀʃ ʋʋʈʍɸʁɼ ʍʕʈʕɻʃʕʍ ʅʔ 
 

ʕ.ʃʭʘʛʚʘʜʦʨʞ, ʎ.ɸʨʠʫʥʞʘʨʛʘʣ 

ʄʦʥʛʦʣ ʫʣʩ, ʋʣʘʘʥʙʘʘʪʘʨ, ʐʋʊʀʉ, ɻʝʦʣʦʛʠ, ʫʫʣ ʫʫʨʭʘʡʥ ʩʫʨʛʫʫʣʴ, ʋʫʨʭʘʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʩʘʣʙʘʨ 
 

ʍʫʨʘʘʥʛʫʡðʕʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ᴇʛװװʣʣʠʡʥ ʭʫʨʘʘʥʛʫʡ ʥʴ ʥʵʛ ʧʘʨʘʛʨʘʬʘʘʩ (ʜʦʛʦʣ ʤᴇʨᴇᴇʩ) ʭʵʪʨʵʭʛװʡ ʙᴇʛᴇᴇʜ 

 .ʡװʣʪ ʙʘ ʤʘʪʝʤʘʪʠʢ ʪʵʤʜʵʛʣʵʛʵʵ ʘʰʠʛʣʘʭʛװװʛʪʵʡ ʙʘʡʥʘ. ʊʫʩʛʘʡ ʪʵʤʜʵʛʪ, ʟװ 250-300

ʊϮʣʭϮϮʨ ϮʛðʙϮʣʵʛ, ʬʦʨʤʘʪ, ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵ, ʟʘʛʚʘʨ...ʛ.ʤ.  (4-5 ʥʵʨ Ϯʛ ʙʘʡʥʘ. ϹʛϮϮʣʣʠʡʥ ʛʘʨʯʠʛʪ ʦʨʩʦʥ Ϯʛʠʡʛ 

ʪϮʣʭϮϮʨ Ϯʛʵʥʜ ʙʠʯʠʭʛϮʡ.) 

 

I. ʋɼʀʈʊɻɸʃ 

ʄʝʭʘʥʠʢ ʙʦʣʦʥ ʧʨʦʮʝʩʩʳʥ ʘʩʫʫʜʣʳʛ ʪʝʭʥʠʢʠʡʥ 
ʰʠʡʜʣʵʵʨ ʰʠʡʜʵʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʜʘʛ. ɻʵʚʯ ʭװʜʨʠʡʥ 
ʰʠʥʞ ʯʘʥʘʨʘʘʩ ʭʘʤʘʘʨʩʘʥ ʘʩʫʫʜʣʳʛ ʪʦʦʮʦʦʣʦʭ, 
 ʥʵʣʵʭ ʙʦʣʦʤʞ ʜʫʪʤʘʛ ʙʘʡʜʘʛ. Smart tag ʩʠʩʪʝʤʠʡʛװ
ʘʰʠʛʣʘʩʥʘʘʨ ʵʥʵʭװװ ʭװʜʨʠʡʥ ʰʠʥʞ ʯʘʥʘʨʘʘʩ 
ʭʘʤʘʘʨʩʘʥ ʘʩʫʫʜʣʳʛ ʰʠʡʜʚʵʨʣʵʭ, ʘʣʜʘʛʜʩʘʥ 
ʙʦʣʦʤʞʠʡʛ ʪʦʦʮʦʦʣʦʭ ʙʦʣʦʤʞʪʦʡ ʶʤ. ʄʘʥʘʡ ʫʣʩʳʥ 
ʭװʜʨʠʡʥ ʪʦʤʦʦʭʦʥ ʫʫʨʭʘʡʥʫʫʜ ʫʛ ʩʠʩʪʝʤʠʡʛ ʘʰʠʛʣʘʭ 
ʙʦʣʦʤʞʪʦʡ. ʆʶʫ ʪʦʣʛʦʡ ʍʂ ʥʴ 2018 ʦʥʦʦʩ Metso 
Outotec ʢʦʤʧʘʥʠʡʥ Smart tag ʩʠʩʪʝʤʠʡʛ ʘʰʠʛʣʘʞ 
ʠʨʩʵʥ ʙʘʡʥʘ. ʕʨʜʵʥʵʪ װʡʣʜʚʵʨʠʡʥ ʭʫʚʴʜ ʵʥʵʭװװ 
ʩʠʩʪʝʤʠʡʛ ʘʰʠʛʣʘʭ ʪʘʣʘʘʨ ʩʫʜʘʣʛʘʘ, ʪʫʨʰʠʣʪʳʥ ʘʞʠʣ 
ʵʭʣװװʣʩʵʥ ʙʘʡʥʘ. 

 ʄʝtso Outotec ʢʦʤʧʘʥʠʡʥ SMART TAG 
ʩʠʩʪʝʤʠʡʛ ʤʦʥʛʦʣ ʫʣʩʘʜ ʭװʜʨʠʡʥ ʠʣ ʫʫʨʭʘʡ, 
 ʡʣʜʚʵʨʣʵʣʠʡʥװ ,ʣʵʭ ʪʘʣʘʘʨ ʩʫʜʣʘʭװװʡʣʜʚʵʨʪ ʥʵʚʪʨװ
ʭװʜʵʨ ʦʣʙʦʨʣʦʣʪ ʙʦʣʦʚʩʨʫʫʣʘʭ ʰʘʪ ʜʘʤʞʣʘʛ ʙװʨʜ  
ʘʣʜʘʛʜʩʘʥ ʙʦʣʦʤʞʠʡʛ ʪʦʦʮʦʭ,  ʙʫʩʘʜ ʠʞʠʣ ʪᴇʩʪʵʡ 
ʛʘʜʥʳ ʫʫʨʭʘʡʜ ʥʵʚʪʨװװʣʞ ʘʰʠʛʣʘʩʘʥ ʩʫʜʘʣʛʘʘʪʘʡ 
ʭʘʨʴʮʫʫʣʘʣʪ ʭʠʡʚ. ʍװʜʨʠʡʥ ʰʠʥʞ ʯʘʥʘʨ 
ʙʘʷʞʫʫʣʘʣʪʳʥ ʰʘʪ ʜʘʤʞʣʘʛʫʫʜʘʜ ʭʵʨʭʵʥ 
ʥᴇʣᴇᴇʣʜʛʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭʳʥ ʪʫʣʜ ᴇʨᴇʤʜʣᴇʛ-
ʪʵʩʵʣʛʵʵʥʠʡ ʧʨʦʮʝʩʩʪ ʜװʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ, ʪʫʭʘʡʥ 
ʜװʥ ʰʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʛʵʵʨ ʭװʜʵʨ ɹת-ʪ 
ʙװʨʪʛʵʛʜʵʭʵʜ װʡʣʜʚʵʨʪ ʙװʨʵʥ ʩʦʨʴʮʣʦʣʪ ʛװʡʮʵʪʛʵʥʵ. 
ʀʥʛʵʩʥʵʵʨ װʡʣʜʚʵʨʣʵʣʠʡʥ װʟװװʣʵʣʪʠʡʛ ʭװʜʨʠʡʥ 
ʪᴇʨᴇʣ, ʪʵʩʣʵʛʜʩʵʥ ʭװʜʵʨʪʵʡ ʫʷʣʜʫʫʣʞ, ʢʦʨʨʝʣʷʮʠ 
ʙʘʡʛʫʫʣʥʘ. ʄʝʪʩʦ ʆʫʪʦʪʝʢ ʢʦʤʧʘʥʠʡʥ Smart tag 
ʩʠʩʪʝʤʠʡʥ ᴇʛᴇʛʜʣʠʡʥ ʩʘʥʜ (ɼʵʣʭʠʡ ʤʘʰ ʦʣʦʥ 
ʫʫʨʭʘʡʥ 350 ʛʘʨʫʡ ʪᴇʩʣʠʡʥ װʨ ʜװʥ) ʘʥʘʣʠʟ, 
ʭʘʨʴʮʫʫʣʘʣʪ ʭʠʡʛʜʩʵʥ ʙʘʡʥʘ.  ʊʫʭʘʡʥ ʦʨʜʦʜ ʪʦʭʠʨʩʦʥ 
ʧʨʝʜʠʢʘʪ ʟʘʛʚʘʨʳʛ ʙʘʡʛʫʫʣʞ, װʡʣʜʚʵʨʣʵʣʠʡʥ ʪװװʭʵʥ 
ᴇʛᴇʛʜᴇʣ ʙʦʣʦʥ ʘʫʜʠʪʳʥ װʨ ʜװʥʛʵʵʨ ʩʘʡʞʨʫʫʣʥʘ. 
ʕʜʛʵʵʨ ʧʨʝʜʠʢʘʪ ʟʘʛʚʘʨʫʫʜʘʘʨ ʭװʜʨʠʡʥ ʪᴇʨᴇʣ ʙװʨʜ 
 ʜʵʨװʣʵʣʪʠʡʛ (ʭװװʟװ ʥʜʩʵʥװ ʡʣʜʚʵʨʣʵʣʠʡʥװ
ʙʦʣʦʚʩʨʫʫʣʘʣʪ, ʙʫʪʣʘʣʪ ʥʫʥʪʘʛʣʘʣʪ, ʯʘʥʘʨ ï ʤʝʪʘʣʣ 
ʘʚʘʣʪ) ʪʦʦʮʦʞ ʙʦʣʥʦ. ʇʨʝʜʠʢʘʪ ʟʘʛʚʘʨʫʫʜ ʪʫʭʘʡʥ 
ʭװʜʨʠʡʥ ʪᴇʨᴇʣ װʡʣʜʚʵʨʪ ʭʵʨʭʵʥ ʙʘʷʞʠʛʜʘʭ ʪʘʣʘʘʨ 
ʤʵʜʵʵʣʣʠʡʛ ʫʨʴʜʯʠʣʞ ᴇʛʥᴇ. ʋʣʤʘʘʨ ʫʫʨʭʘʡʥ ʭʘʘʣʪ 
ʭװʨʪʵʣʭ ʭʫʛʘʮʘʘʥʜ װʡʣʜʚʵʨʣʵʣʠʡʥ װʥʜʩʵʥ 
 ʣʵʣʪʠʡʛ ʫʨʴʜʯʠʣʘʥ ʪʦʦʮʦʞ ʙʦʣʥʦ. ʄᴇʥ ʫʛװװʟװ
ʪʦʦʮʦʦʥʜ װʥʜʵʩʣʵʥ ʠʨʵʵʜװʡʜ װװʩʵʞ ʙʦʣʟʦʰʛװʡ 
ʵʨʩʜʵʣװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʞ, ʪװװʥʵʵʩ ʩʵʨʛʠʡʣʵʭ, ʜʘʚʘʥ 
ʪʫʫʣʘʭ ʪᴇʣᴇʚʣᴇʛᴇᴇʛ ʫʨʴʜʘʘʨ ʩʫʜʘʣʞ, ʭʵʨʵʛʞװװʣʥʵ. ʋʛ 
ʪᴇʣᴇʚʣᴇʛᴇᴇʛ ʜʘʪʘ ʘʥʘʣʠʟ, ʧʨʝʜʠʢʘʪ ʟʘʛʚʘʨʫʫʜ, ʦʨʜʳʥ 

ʪʘʣʘʘʨ ʤʵʜʣʵʛ, ʪʫʨʰʣʘʛʘ ʜʵʵʨ װʥʜʵʩʣʵʥ 
ʙʦʣʦʚʩʨʫʫʣʥʘ. ʍװʜʨʠʡʥ ʜʦʤʵʡʥʠʡʛ ʰʠʥʞ ʯʘʥʘʨʪ 
 ʨʜ ʪʦʭʠʨʩʦʥװʥʜʵʩʣʵʥ ʪʦʜʦʨʭʦʡʣʦʭ ʙᴇʛᴇᴇʜ ʪʫʭʘʡ ʙװ
ʦʥʦʚʯʪʦʡ ʪʵʩʵʣʛʵʵʥʠʡ ʛʦʨʠʤʳʛ ʪʦʛʪʦʦʥ ñʦʥʦʚʯʪʦʡ 
ʪʵʩʵʣʛʵʵʥʠʡ ʧʘʩʧʦʨʪò ʭʠʡʥʵ. ʋʛ ʧʘʩʧʦʨʪʳʛ ʜʘʛʫʫ ɹת-
ʳʛ ʪʵʞʵʵʣ ʭװʜʨʠʡʥ ʙװʭʵʣʣʵʛʠʡʥ ʭʵʤʞʵʵ ʪʦʛʪʤʦʣ 
ʙʦʣʞ ʙʘʷʞʫʫʣʘʭ ʧʨʦʮʝʩʩ ʪʦʛʪʚʦʨʪʦʡ ʷʚʘʛʜʘʥʘ. ʄᴇʥ 
ʟᴇᴇʣᴇʥ ʭװʜʨʠʡʥ ʙʣʦʢʪ ʠʣװװ ʪʵʩʣʵʭ ʙʦʜʠʩ ʭʠʡʭʛװʡ 
ʫʯʨʘʘʩ ʘʰʠʛʣʘʣʪʳʥ ʟʘʨʜʘʣ ʙʫʫʨʯ, ʙʘʷʞʫʫʣʘʣʪʘʜ 
ʩᴇʨᴇʛ ʥᴇʣᴇᴇʪʵʡ ʭʵʪ ʥʫʥʪʘʛ ʭװʜʵʨ װװʩʵʭʵʵʩ ʩʵʨʛʠʡʣʞ 
ʯʘʜʥʘ. SmartTag ʩʠʩʪʝʤ ɹת-ʳʥ ʭʷʥʘʣʪʳʥ ʩʠʩʪʝʤ 
ʙʦʣʦʥ ʙʣʦʢ ʤʦʜʝʣʴ ʭʦʸʨʳʛ ʫʷʣʜʫʫʣʞ ᴇʛʩʥᴇᴇʨ 
ʫʫʨʭʘʡʥ ʪᴇʣᴇʚʣᴇʣʪ, װʡʣʜʚʵʨʠʡʥ ʧʨʦʮʝʩʩʳʛ ʦʥʦʚʯʣʦʭ 
ʥᴇʭʮᴇʣʠʡʛ ʙװʨʜװװʣʜʵʛ. ɹת-ʳʥ װʟװװʣʵʣʪװװʜ ʭʷʥʘʣʪʳʥ 
ʩʠʩʪʝʤʵʵʩ ʘʚʪʦʤʘʪʘʘʨ ʪʘʪʘʛʜʘʞ ʙʣʦʢ ʤʦʜʝʣʴʜ ʦʨʜʦʛ. 
ʀʥʛʵʩʥʵʵʨ ʙʣʦʢ ʤʦʜʝʣʴ ʥʴ ʭʘʤʛʠʡʥ ʩװװʣʠʡʥ װʝʠʡʥ 
ʙʦʜʠʪ װʡʣʜʚʵʨʠʡʥ ᴇʛᴇʛʜʣᴇᴇʨ ʪʦʛʪʤʦʣ ʰʠʥʵʯʣʵʛʜʵʭ 
ʙʦʣʥʦ. ʇʨʝʜʠʢʘʪ ʟʘʛʚʘʨʳʥ ʪʦʦʮʦʦʣʣʳʛ װʡʣʜʚʵʨʠʡʥ 
ʙʦʜʠʪ װʟװװʣʵʣʪʪʵʡ ʭʘʨʴʮʫʫʣʞ, ʵʨʛʵʭ ʭʦʣʙʦʦ װװʩʥʵ. 
ʊʵʩʵʣʛʵʵʥʠʡ ʧʘʩʧʦʨʪʳʛ ʭʘʤʛʠʡʥ ʩװװʣʠʡʥ ᴇʛᴇʛʜᴇʣ, 
ʭʘʨʴʮʫʫʣʘʣʪʘʘʩ ʭʘʨʞ ʪʦʭʠʨʫʫʣʛʘ ʛװʡʮʵʪʛʵʥʵ. ʄᴇʥ ɹת 
ʥʴ ʀʋ-ʘʘʩ ʠʨʵʭ ʭװʜʨʠʡʥ ʰʠʥʞ ʯʘʥʘʨʳʛ ʫʨʴʜʯʠʣʘʥ 
ʘʚʩʥʘʘʨ ʪʝʭʥʦʣʦʛʠʡʥ ʛʦʨʠʤʳʛ ʪʦʭʠʨʫʫʣʞ, ʧʨʦʮʝʩʩʳʛ 
ʦʥʦʚʯʪʦʡ ʛʦʨʠʤʜ ʙʘʨʠʭ ʜʘʚʫʫ ʪʘʣʪʘʡ. 

Smart tag ʩʠʩʪʝʤʠʡʥ ʪʝʭʥʠʢʠʡʥ ʪʘʡʣʙʘʨ 

 Smart tag ʩʠʩʪʝʤ ʥʴ ʪʵʩʵʣʛʵʵ, ʪʵʵʚʵʨʣʵʣʪ, ʙʫʪʣʫʫʨ, 
ʘʛʫʫʣʘʭʳʥ װʝʜ װװʩʵʭ ʪʵʩʨʵʣʪ, ʜʦʨʛʠʣʪ, ʯʠʯʠʨʛʵʵʥʜ 
ʛʵʤʪʵʭʛװʡ ʭʘʤʛʘʘʣʘʛʜʩʘʥ ʨʘʜʠʦ ʜʦʣʛʠʦʥʦʦʨ 
ʠʣʨװװʣʵʛʯ ʶʤ. ʀʣ ʫʫʨʭʘʡʥ ʭװʜʨʠʡʥ ʙʣʦʢʠʡʥ 
ᴇʨᴇʤʜʩᴇʥ ʪʵʩʵʣʛʵʵʥʠʡ ʮʦʦʥʦʛʪ Smart tag-ʠʡʛ 
ʙʘʡʨʣʫʫʣʜʘʛ. 
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1-ʈ ɿʋʈɸɻ. SMART TAG-ʀʁʅ ʊᴆʈᴆʃ 

ʍװʜʨʠʡʛ ʪʵʩʣʵʛʜʩʵʥʠʡ ʜʘʨʘʘ Smart tag ʙװʨʪʛʵʛʯ 
ʟʦʨʠʫʣʘʣʪʳʥ ʛʘʨ GPS ʙʘʛʘʞ, ʵʩʚʵʣ ʟʦʨʠʫʣʘʣʪʳʥ 
ʧʨʦʛʨʘʤʤ ʭʘʥʛʘʞ ʙװʭʠʡ ʛʘʨ ʢʦʤʴʶʪʝʨʳʛ ʘʰʠʛʣʘʜʘʛ. 
ʋʛ ʧʨʦʛʨʘʤʤ ʭʘʥʛʘʤʞ ʙװʭʠʡ ʙʘʛʘʞ ʥʴ Smart tag-
ʫʫʜʳʛ ʙװʨʪʛʵʭ, ʦʨʦʥ ʟʘʡʥ ᴇʛᴇʛʜᴇʣʪʵʡ ʭʦʣʙʦʭ װװʨʛʠʡʛ 
ʛװʡʮʵʪʛʵʥʵ. 

 

2-ʈ ɿʋʈɸɻ. SMART TAG ɹתʈʊɻʕʍ ɻɸʈ GPS 

Smart tag-ʫʫʜ ʪʵʩʣʵʛʜʩʵʥ ʭװʜʵʨʪʵʡ ʭʘʤʪ 
ʵʢʩʢʘʚʘʪʦʨʘʘʨ ʘʯʠʣʪ ʭʠʡʛʜʵʥ ʘʚʪʦʪʨʘʢʘʘʨ ʪʵʵʚʵʨʣʵʥ 
ʭװʜʨʠʡʥ ʦʚʦʦʣʛʦ ʵʩʚʵʣ ʙʫʪʣʫʫʨ ʣʫʫ ʪʵʵʚʵʨʣʵʛʜʵʥʵ. 
ɹʫʪʣʫʫʨʘʘʨ ʜʘʤʞʠʭʜʘʘ ʪʫʫʟʘʥ ʜʘʤʞʫʫʨʛʘʘʨ ʜʘʤʞʠʭ 
ʙʘ ʪʫʫʟʘʥ ʜʘʤʞʫʫʨʛʳʥ ʜʦʦʨ ʙʘʡʨʣʫʫʣʩʘʥ ʘʥʪʝʥ 
ʤʵʜʨʵʛʯʠʜ ʙװʨʪʛʵʛʜʵʥʵ 

 

3-ʈ ɿʋʈɸɻ. ʊʋʋɿɸʅ ɼɸʄɾʋʋʃɸɻ ɼʕʕʈʍ SMART TAG ɹתʈʊɻʕʍ 
ʊᴆʍᴆᴆʈᴆʄɾ 

ʊʫʫʟʘʥ ʜʘʤʞʫʫʣʛʘʘʨ smart tag-ʠʡʛ ʙװʨʪʛʵʥ 
ʙʘʡʥʛʳʥ ʩװʣʞʵʵʥʜ ʭʦʣʙʦʛʜʩʦʥ ʤʵʜʵʵʣʣʠʡʥ 
ᴇʛᴇʛʜʣʠʡʥ ʩʘʥʜ ʜʘʤʞʫʫʣʥʘ. 

II. ʆʅʆʃʓʅ ʍʕʉʕɻ 

Smart ʪag ʭװʜʵʨ ʜʘʛʘʭ ʩʠʩʪʝʤʠʡʛ ʭװʜʨʠʡʥ ʫʫʨʭʘʡ, 
ʘʣʪʥʳ װʥʜʩʵʥ ʦʨʜ, ʥװװʨʩʥʠʡ ʠʣ ʙʦʣʦʥ ʜʘʣʜ ʫʫʨʭʘʡʜ 
ʭʵʨʵʛʣʵʞ ʙʘʡʥʘ. Smart ʪag ʩʠʩʪʝʤ Smart ʪag, ʪװװʥʠʡʛ 
ʠʣʨװװʣʵʛʯ ʘʥʪʝʥ, ᴇʛᴇʛʜᴇʣ ʮʫʛʣʫʫʣʘʛʯ, ʪᴇʚ ᴇʛᴇʛʜʣʠʡʥ 
ʩʠʩʪʝʤ ʛʵʩʵʥ ʭʵʩʛװװʜʵʵʩ ʙװʪʥʵ. Smart ʪag ʥʴ ʤʘʰ ʙʘʪ 
ʙᴇʭ ʭʘʤʛʘʘʣʘʣʪʪʘʡ, ʨʘʜʠʦ ʜʦʣʛʠʦʥʳʛ ʜʘʤʞʫʫʣʘʛʯ 
ʙᴇʛᴇᴇʜ ʦʣʦʥ ʪᴇʨʣʠʡʥ ʭʵʤʞʵʵʪʵʡ ʙʘʡʜʘʛ. ʕʜʛʵʵʨ ʥʴ 
ʪʵʩʵʣʛʵʵ, ʘʯʠʣʪ, ʪʵʵʚʵʨʣʵʣʪ, ʙʫʪʣʫʫʨʳʥ װʝʜ ʛʵʤʪʵʣʛװʡ 
ʷʚʘʭ ʯʘʜʚʘʨʪʘʡ, ʜʦʪʨʦʦʩʦʦ ʪʵʞʵʵʣʠʡʥ װװʩʛװװʨʛװʡ 
ʫʯʨʘʘʩ ʷʤʘʨ ʯ ʭʫʛʘʮʘʘʥʜ ʘʛʫʫʣʘʭ, ʭװʜʨʠʡʥ ʦʚʦʦʣʛʦʜ 

ʭʘʜʛʘʣʘʛʜʘʭ ʙʦʣʦʤʞʪʦʡ. SmartTag ʪʫʩ ʙװʨ ᴇᴇʨʠʡʥ 
ʛʵʩʵʥ ID - ʙװʨʪʛʵʣʠʡʥ ʜʫʛʘʘʨʪʘʡ ʙʘʡʭ ʙʘ ʪװװʥʠʡʛ ʥʴ 
ʛʘʨ ʫʥʰʠʛʯʘʘʨ ʙװʨʪʛʵʞ, ʪʵʩʵʣʛʵʵʥʠʡ ʮʦʦʥʦʛ, ʵʩʚʵʣ 
ʪʵʩʵʣʛʵʵʥʠʡ ʜʘʨʘʘʭ ʭװʜʵʨ ʜʵʵʨ ʙʘʡʨʣʫʫʣʜʘʛ. װתʥʠʡ 
ʜʘʨʘʘ ʵʜʛʵʵʨ ʥʴ ʭװʜʵʨʪʵʡ ʭʘʤʪ ʪʵʵʚʵʨʣʵʛʜʵʞ ʙʫʪʣʫʫʨ, 
ʥʫʥʪʘʛʣʘʣʪʳʥ ʮʠʢʣʜ ʦʨʥʦ. ɹʘʷʞʫʫʣʘʣʪʳʥ ʛʦʣ 
ʮʵʛװװʜʵʜ (ʞʠʰʵʵ ʥʴ ʙʫʪʣʫʫʨʳʥ ʜʘʨʘʘ, ʪʵʵʨʤʠʡʥ 
ʪʵʞʵʵʣʜ ʛʵʭ ʤʵʪ) ʙʘʡʨʣʘʭ ʩʫʫʨʠʥ ʘʥʪʝʥʘʘʨ SmartTag-
ʫʫʜʳʛ ʙװʨʪʛʵʥʵ. ʅʵʛ SmartTag ʭʵʜ ʭʵʜʵʥ ʘʥʪʝʥʜ 
ʙװʨʪʛʵʛʜʵʞ ʭװʜʨʠʡʥ ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥʠʡ ʪʘʣʘʘʨ 
 ʥʵʪʵʡ ʤʵʜʵʵʣʵʣ ᴇʛʯ ʙʘʡʜʘʛ. SmartTag ʤʵʜʨʵʛʯ ʘʥʪʝʥʜװ
ʙװʨʪʛʵʛʜʵʭʵʜ ᴇʛᴇʛʜᴇʣ ʪʵʤʜʵʛʣʵʛʯ ʙװʨʪʛʵʩʵʥ ʮʘʛʠʡʛ, 
ʙװʨʪʛʵʩʵʥ ʙʘʡʨʣʘʣʪʘʡ ʮʫʛ ᴇʛᴇʛʜʣʠʡʥ ʩʘʥ ʨʫʫ 
ʷʚʫʫʣʜʘʛ. ʊʵʥʜʵʵ ʵʜʛʵʵʨ ʤʵʜʵʵʣʵʣ ɹװ תʟװװʣʵʣʪ ʙʦʣʦʭ 
ʭװʜʵʨ ʙʦʣʦʚʩʨʫʫʣʘʣʪ, ʤʝʪʘʣʣ ʘʚʘʣʪʪʘʡ ᴇᴇʨʠʡʥ ID-ʘʘʨ 
ʭʦʣʙʦʛʜʦʥʦ. ʅʵʛʪʛʵʩʵʥ ᴇʛᴇʛʜʣʠʡʛ ʙʫʮʘʘʛʘʘʜ ʙʣʦʢ 
ʤʦʜʝʣʴʜ ʦʨʫʫʣʞ, ʰʠʥʵʯʠʣʥʵ. ʕʥʵʭװװ ʧʨʦʮʝʩʩʳʛ 

ʜʦʦʨʭ ʟʫʨʘʛʪ ʪʘʡʣʙʘʨʣʘʚ. 

 

(1) SmartTagÊ-ʳʛ 

ʪʵʩʵʣʛʵʵʥʠʡ ʮʦʦʥʦʛ 

ʭʠʡʥʵ 

 ʡʣʜʚʵʨʠʡʥת (5)

 ʣʵʣʪ (ʪ/ʮ, ɓ, ‐)װװʟװ

(2) ʍװʜʵʨ ʙʫʪʣʫʫʨʪ 

ʦʨʥʦ. 

(6) ᴆʛᴇʛʜᴇʣ SmartTagÊ-

ʳʥ ᴇʛᴇʛʜʣʠʡʥ ʩʘʥʜ ʦʨʥʦ. 

(3, 4) SmartTagÊ-ʳʛ 

ʤʵʜʨʵʛʯʠʜ ʙװʨʪʛʵʥʵ. 

(7) ɹʣʦʢ ʤʦʜʝʣ 

ʘʚʪʦʤʘʪʘʘʨ 

ʰʠʥʵʯʣʵʛʜʵʥʵ. 

4-ʈ ɿʋʈɸɻ. ɹʃʆʂ ʄʆɼɽʃɼ ᴆɻᴆɻɼᴆʃ ʆʈʋʋʃɾ ʐʀʅʕʏʃʕʍ, 
ɹɸʊɸʃɻɸɸɾʋʋʃɸʍ ʉʍɽʄ ʆʈʋʋʃɾ ʐʀʅʕʏʃʕʍ, ɹɸʊɸʃɻɸɸɾʋʋʃɸʍ 

ʉʍɽʄ 

Smart ʪag ʩʠʩʪʝʤʠʡʥ ᴇʛᴇʛʜʣʠʡʥ ʫʨʩʛʘʣ Smart ʪag 
ʩʠʩʪʝʤ ʜʵʣʭʠʡ ʜʘʷʘʨ ʦʣʦʥ ʪᴇʨʣʠʡʥ ʦʨʜʫʫʜʘʜ 
ʙʘʡʥʛʳʥ, ʪװʨ, ʪʫʨʰʠʣʪʳʥ ʛʦʨʠʤʜ ʘʰʠʛʣʘʛʜʩʘʘʨ 
ʙʘʡʥʘ. 

 

III.  ʉʋɼɸʃɻɸɸʅʀʁ ʍʕʉʕɻ 

A. ɻʝʦʣʦʛʠʡʥ GeoMetso ʧʨʦʛʨʘʤʤʳʛ ʘʰʠʛʣʘʭ 
ʋʛ ʩʠʩʪʝʤʠʡʛ ʛʝʦʣʦʛʠʡʥ ʙʣʦʢ ʤʦʜʝʣʴʪʵʡ ʭʦʣʙʦʥ 

ʭװʜʵʨ ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʛ ʫʨʴʜʯʠʣʘʥ ʪʦʦʮʦʦʣʦʭ 
ʙʦʣʦʤʞʪʦʡ. GeoMetso ʧʨʦʛʨʘʤʤ ʥʴ ʪʫʭʘʡʥ ʦʨʜʦʜ 
ʪʦʭʠʨʩʦʥ ʭװʜʵʨ ʙʦʣʦʚʩʨʫʫʣʘʣʪ, ʪʵʩʣʵʛʜʩʵʥ ʭװʜʨʠʡʥ 
ʙװʭʵʣʣʵʛʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ ʧʨʝʜʠʢʘʪ ʟʘʛʚʘʨʫʫʜʳʛ 


