
 

ʋʣʩʳʥ ʙװʨʪʛʵʣʠʡʥ      ʅʫʫʮʳʥ ʟʵʨʵʛʣʵʣ:            

ʜʫʛʘʘʨ ééééé.                              
 

ɸʨʘʚʪʳʥ ʙװʨʵʥ       ʊᴇʩᴇʣ ʭʵʨʵʛʞװװʣʵʭ 

ʘʥʛʠʣʣʳʥ ʢʦʜ       ʛʵʨʵʵʥʠʡ ʜʫʛʘʘʨ ....           

  

  

 

ʐʀʅɾʃʕʍ ʋʍɸɸʅ ʊɽʍʅʆʃʆɻʀʁʅ ʀʍ ʉʋʈɻʋʋʃʔ 

  

ʋʃɸɸʅɹɸɸʊɸʈ ʍʆʊʓʅ ʎɸʍʀʃɻɸɸʅ 

ʉʆʈʆʅɿʆʅ ɼʆʃɻʀʆʅʓ ɹʆʍʀʈɼʃʓʅ ʊᴆʃᴆɺ 

ɹɸʁɼɸʃ, ɹʆʍʀʈɼʆʃ ɹʋʋʈʋʋʃɸʍ ʉʋɼɸʃɻɸɸ 

ʐʠʥʞʣʵʭ ʫʭʘʘʥ ʪʝʭʥʦʣʦʛʠʡʥ ʩʫʫʨʴ ʩʫʜʘʣʛʘʘʥʳ ʪᴇʩʣʠʡʥ ʪʘʡʣʘʥ 

 

 

ʊᴇʩʣʠʡʥ ʫʜʠʨʜʘʛʯ: ʅ.ʕʈɼʕʅʕʍתת - ɼʦʢʪʦʨ (Ph.D), ʜʵʜ ʧʨʦʬʝʩʩʦʨ 

  ʐʋʊʀʉ - ʄʵʜʵʵʣʵʣ, ʍʦʣʙʦʦʥʳ ʊʝʭʥʦʣʦʛʠʡʥ 

ʉʫʨʛʫʫʣʠʡʥ ʍʦʣʙʦʦʥʳ ʩʘʣʙʘʨʳʥ ʵʨʭʣʵʛʯ 

 

ʉʘʥʭװװʞװװʣʵʛʯ ʙʘʡʛʫʫʣʣʘʛʘ:  ʐʠʥʞʣʵʭ ʋʭʘʘʥ, ʊʝʭʥʦʣʦʛʠʡʥ ʉʘʥ 

 

 

ɿʘʭʠʘʣʘʛʯ ʙʘʡʛʫʫʣʣʘʛʘ: ɹʘʡʛʘʣʴ ʆʨʯʠʥ, ɸʷʣʘʣ ɾʫʫʣʯʣʘʣʳʥ ʗʘʤ 

  ɹʦʣʦʚʩʨʦʣ, ʐʠʥʞʣʵʭ ʋʭʘʘʥʳ ʗʘʤ  

 

ʊʘʡʣʘʥ ᴇʤʯʣᴇʛʯ: ʐʋʊʀʉ - ʄʵʜʵʵʣʵʣ, ʍʦʣʙʦʦʥʳ ʊʝʭʥʦʣʦʛʠʡʥ 

  ʉʫʨʛʫʫʣʴ, ʋɹ-51 ʐ/ʍ-29 ɹʘʷʥʟװʨʭ ʜװװʨʵʛ, 22-ʨ 

ʭʦʨʦʦ, 70151333, ʋʣʘʘʥʙʘʘʪʘʨ 2020 ʦʥ 

 

 

 

 

 

 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ 

2020 ʦʥ 



2 
 

ʈɽʌɽʈɸʊ 

ʄʵʜʵʵʣʵʣ, ʭʦʣʙʦʦʥʳ ʪʝʭʥʦʣʦʛʠʡʥ ʵʨʯʠʤʪʵʡ ʭᴇʛʞʣʠʡʛ ʜʘʛʘʞ ʮʘʭʠʣʛʘʘʥ 

ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥ (ʎʉɼ) ʘʰʠʛʣʘʩʘʥ ʪʝʭʥʦʣʦʛʠʡʥ ʭʵʨʵʛʣʵʵ ʞʠʣ ʠʨʵʭ ʪʫʪʘʤ ᴇʩᴇʥ 

ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ. ʊʫʭʘʡʣʙʘʣ װװʨʵʥ ʭʦʣʙʦʦ, ʫʪʘʩʛװʡ ʠʥʪʝʨʥʵʪ, ʫʭʘʘʣʘʛ ʛʘʨ ʫʪʘʩ 

ᴇʥᴇᴇʜᴇʨ ʭװʥ ʙװʨʠʡʥ ᴇʜᴇʨ ʪʫʪʤʳʥ ʭʵʨʵʛʣʵʵ ʙʦʣʩʦʥ ʙʘʡʥʘ.  

ʀʡʥʭװװ ʨʘʜʠʦ ʜʘʤʞʫʫʣʘʣʜ ʩʫʫʨʠʣʩʘʥ ʪʝʭʥʦʣʦʛʠ ʥʵʤʵʛʜʵʭʠʡʥ ʭʵʨʵʵʨ ʎʉɼ-ʥʳ 

 ʨʵʵ, ʘʞʠʣʣʘʭװʜʠʡʥ ʪʦʦ ʥʵʤʵʛʜʵʞ, ʫʣʤʘʘʨ ʪʵʜʛʵʵʨʠʡʥ ʯʘʜʘʣ, ʭʘʤʨʘʭ ʭװװʨװװʩʛװװ

ʜʘʚʪʘʤʞʘʘʩ ʭʘʤʘʘʨʯ ʨʘʜʠʦ ʜʦʣʛʠʦʥʳ ʙʦʭʠʨʜʦʣ ʠʭʩʵʥ ʭװʥ, ʘʤʴʪʘʥ, ʭװʨʵʵʣʵʥ ʙʫʡ 

ʦʨʯʠʥʜ װʟװװʣʵʭ ʩᴇʨᴇʛ ʥᴇʣᴇᴇ ʥʴ ʥʵʤʵʛʜʵʭ ʭʘʥʜʣʘʛʘʪʘʡ ʙʘʡʥʘ.  

ɼʵʣʭʠʡʥ ʫʣʩ ʦʨʥʫʫʜ, ʩʫʜʣʘʘʯʠʜ, ɼʵʣʭʠʡʥ ʵʨװװʣ ʤʵʥʜʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘ (WHO), 

ʆʣʦʥ ʫʣʩʳʥ ʮʘʭʠʣʛʘʘʥ ʭʦʣʙʦʦʥʳ ʙʘʡʛʫʫʣʣʘʛʘ (ITU) ʟʵʨʵʛ ʦʣʦʥ ʫʣʩʳʥ 

ʙʘʡʛʫʫʣʣʘʛʫʫʜ ʎʉɼ-ʥʳ ʙʦʭʠʨʜʣʳʥ ʘʩʫʫʜʘʣʜ ʘʥʭʘʘʨʣʘʘ ʭʘʥʜʫʫʣʘʥ, ʭװʥ ʘʤ ʰʠʛװװ 

ʩʫʫʨʴʰʩʘʥ ʭʦʪ ʩʫʫʨʠʥ ʛʘʟʨʫʫʜʳʥ ʎʉɼ-ʥʳ ʙʦʭʠʨʜʣʳʛ ʩʫʜʣʘʭ, ʦʨʰʠʥ ʩʫʫʛʯʜʘʜ ʩᴇʨᴇʛ 

ʥᴇʣᴇᴇ װʟװװʣʞ ʙʘʡʛʘʘ ʵʩʵʭʵʜ װʥʵʣʵʣʪ, ʜװʛʥʵʣʪ ᴇʛᴇʭ, ʵʥʵ ʙʦʭʠʨʜʣʦʦʩ ʭʵʨʭʵʥ 

ʩʵʨʛʠʡʣʵʭ, ʙʘʛʘʩʛʘʭ ʪʘʣʘʘʨ ᴇʨʛᴇʥ ʭװʨʵʵʥʜ ʩʫʜʘʣʛʘʘ ʭʠʡʞ ʙʘʡʥʘ.  

ʄʦʥʛʦʣ ʋʣʩʳʥ ʭʫʚʴʜ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ ʙʦʣʦʥ ʙʫʩʘʜ ʭʦʪʫʫʜ, ʘʡʤʛʠʡʥ ʪᴇʚװװʜʠʡʥ 

ʭʵʤʞʵʵʥʜ ʨʘʜʠʦ ʜʦʣʛʠʦʥʳ װװʩʛװװʨװװʜʠʡʥ ʪʦʦ ᴇʜʨᴇᴇʩ ᴇʜᴇʨʪ ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ. ʊʵʨ 

ʜʫʥʜʘʘ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʭʵʤʞʵʵʥʜ װװʨʵʥ ʭʦʣʙʦʦʥʳ ʙʘʘʟ ʩʪʘʥʮ, ʫʪʘʩʛװʡ 

ʠʥʪʝʨʥʵʪʠʡʥ WiFi ʩװʣʞʵʵʥʠʡ ʪᴇʭᴇᴇʨᴇʤʞװװʜ ʥʷʛʪʨʘʣ ʠʭʪʵʡ ʘʰʠʛʣʘʛʜʘʞ ʙʘʡʛʘʘ 

ʙᴇʛᴇᴇʜ ʦʜʦʦʛʦʦʨ ʎʉɼ-ʥʳ ʙʦʭʠʨʜʣʳʛ װʥʵʣʞ ʜװʛʥʵʩʵʥ ʙװʨʵʥ ʭʵʤʞʵʵʥʠʡ ʩʫʜʘʣʛʘʘ 

ʭʠʡʛʜʵʵʛװʡ ʙʘʡʥʘ.  

ɿʦʨʠʣʛʦ 

ʊᴇʩʣʠʡʥ ʭװʨʵʵʥʜ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʎʉɼ-ʥʳ ʙʦʭʠʨʜʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ 

ʪʦʜʦʨʭʦʡʣʦʭ, ʭʵʨʭʵʥ ʙʫʫʨʫʫʣʘʭ, ʭʷʥʘʭ ʪʘʣʘʘʨ ʩʘʥʘʣ ʟᴇʚʣᴇʤʞ ʙʦʣʦʚʩʨʫʫʣʘʭ 

ʟʦʨʠʣʛʦ ʜʵʚʰװװʣʩʵʥ. ʕʥʵ ʟʦʨʠʣʛʳʥ ʭװʨʵʵʥʜ ʜʘʨʘʘʭ ʟʦʨʠʣʪʫʫʜʳʛ ʭʵʨʵʛʞװװʣʩʵʥ. 

 :ʥʜװת

Á ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ (ʎʉʆ) ʭװʥʠʡ ʙʠʝʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣᴇʣ, ʪװװʥʠʡʛ 

 ;ʥʵʣʵʭ ʩʪʘʥʜʘʨʪ, ʰʘʘʨʜʣʘʛʫʫʜʳʛ ʩʫʜʣʘʭװ

Á ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʎʉɼ-ʥʳ ʛʦʣ װװʩʛװװʨװװʜʠʡʛ ʩʫʜʣʘʥ ʪʦʛʪʦʦʞ,  ʤʵʜʵʵʣʣʠʡʥ 

ʩʘʥ װװʩʛʵʭ; 

Á ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵʥʜ ʎʉɼ-ʥʳ ʦʨʦʥʛʠʡʥ ʭװʯʣʵʛʠʡʥ 

ʪʘʨʭʘʣʪʳʥ ʟʫʨʘʛʣʘʣ ʛʘʨʛʘʭ, ʙʦʭʠʨʜʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʘʣʜ ʜװʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ; 

Á ʎʉɼ-ʥʳ ʙʦʭʠʨʜʦʣʜ ʭʷʥʘʣʪ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ ʘʨʛʘ ʘʨʛʘʯʣʘʣ, ʙʘʡʥʛʳʥ 

ʭʷʥʘʣʪʳʥ ʥʵʛʞ ʙʘʡʛʫʫʣʘʭ ʩʘʥʘʣ, ʟᴇʚʣᴇʤʞ ʙʦʣʦʚʩʨʫʫʣʘʭ.  
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ʉʫʜʘʣʛʘʘʥʳ ʘʨʛʘ 

ʉʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʭװʨʵʵʥʜ ʜʵʵʨ ᴇʛװװʣʩʵʥ 4 ʟʦʨʠʣʪʳʛ ʭʵʨʵʛʞװװʣʵʭʠʡʥ ʪʫʣʜ 

ʭʘʨʴʮʫʫʣʘʭ, ʭʵʤʞʠʣʪ ʪʫʨʰʠʣʪ ʭʠʡʭ, ʟʘʛʚʘʨʯʣʘʭ, ʪʦʦʮʦʦʣʦʭ, ʟʘʜʣʘʥ ʰʠʥʞʣʵʭ, 

ʥʵʛʪʛʵʥ ʜװʛʥʵʭ ʟʵʨʵʛ ʵʤʧʠʨʠʢ ʙʦʣʦʥ ʦʥʦʣʳʥ ʩʫʜʘʣʛʘʘʥʳ ʘʨʛʫʫʜʳʛ ʘʰʠʛʣʘʩʘʥ. 

ʊʦʜʨʫʫʣʙʘʣ, ʦʣʦʥ װװʩʛװװʨʵʵʩ ʜʘʤʞʫʫʣʞ ʙʘʡʛʘʘ ʎʉɼ-ʥʳ ʦʨʦʥʛʠʡʥ ʭװʯʣʵʛʠʡʥ 

ʥʠʡʣʙʵʨ ʫʪʛʘ ʪʫʭʘʡʥ ʮʵʛʪ ʷʤʘʨ ʙʘʡʭʳʛ ʪʦʦʮʦʦʣʜʦʛ ʥʵʛʜʩʵʥ ʟʘʛʚʘʨ ʦʜʦʦʛʦʦʨ ʙʠʡ 

ʙʦʣʦʦʛװʡ ʙʘʡʛʘʘ ʫʯʨʘʘʩ ʭʵʤʞʠʣʪʠʡʥ ʘʨʛʳʛ װʥʜʩʵʥ ʘʨʛʘ ʙʦʣʛʦʥ ʩʦʥʛʦʥ ʘʚʯ, 

ʪʦʜʦʨʭʦʡ ʮʵʛװװʜʵʜ ʭʵʤʞʠʣʪ ʪʫʨʰʠʣʪ ʭʠʡʞ װʨ ʜװʥʛ ʙʦʣʦʚʩʨʫʫʣʘʥ, ʟʘʛʚʘʨʯʣʘʭ 

ʟʘʤʘʘʨ ʎʉɼ-ʥʳ ʙʦʭʠʨʜʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ ʪʦʜʦʨʭʦʡʣʩʦʥ. ʄᴇʥ ʎʉɼ-ʥʳ ʦʨʦʥʛʠʡʥ 

ʭװʯʣʵʛʠʡʥ ʍװʣʮʵʭ ʍʘʤʛʠʡʥ ʀʭ ʅᴇʣᴇᴇ (ʍʍʅ)-ʛ ʪʦʜʦʨʭʦʡʣʦʭ, ʙʦʭʠʨʜʦʣʜ ʭʷʥʘʣʪ 

ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ ʘʨʛʘ ʘʨʛʘʯʣʘʣ, ʙʘʡʥʛʳʥ ʭʷʥʘʣʪʳʥ ʥʵʛʞ ʙʘʡʛʫʫʣʘʭ ʩʘʥʘʣ, ʟᴇʚʣᴇʤʞ 

ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʭʘʨʴʮʫʫʣʘʣʪʳʥ, ʟʘʜʣʘʥ ʰʠʥʞʣʵʭ, ʥʵʛʪʛʵʥ ʜװʛʥʵʭ ʘʨʛʫʫʜʳʛ ʛʦʣʣʦʥ 

ʘʰʠʛʣʘʩʘʥ. 

 ʡʣװʥ, ʰʠʥʵʣʵʛ ʟװʨ ʜת

ʕʥʵʭװװ ʩʫʜʘʣʛʘʘ ʥʴ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʪᴇʚʠʡʥ ʙʦʣʦʥ ʟʘʨʠʤ ʘʣʩʣʘʛʜʩʘʥ 

ʜװװʨʛװװʜʠʡʥ ʭʵʤʞʵʵʥʜ ʎʉɼ-ʥʳ ʙʦʭʠʨʜʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ 10ʄɻʮ-ʵʵʩ 8ɻɻʮ ʭװʨʪʵʣʭ 

ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʜ ʭʵʤʞʠʣʪʵʵʨ ʪʦʜʦʨʭʦʡʣʦʥ, ʘʥʭ ʫʜʘʘ ʪʘʨʭʘʣʪʳʥ ʙװʨʵʥ ʟʫʨʘʛʣʘʣ 

ʛʘʨʛʘʞ ʄʦʥʛʦʣ ʋʣʩʳʥ ʙʦʣʦʥ ʛʘʜʘʘʜʳʥ ʟʘʨʠʤ ʫʣʩ ʦʨʥʳ ʩʪʘʥʜʘʨʪʪʘʡ ʭʘʨʴʮʫʫʣʘʥ 

 ʨʵʵʥʜװʛʥʵʣʪ ᴇʛʩʥᴇᴇʨᴇᴇ ʰʠʥʵʣʵʛ ʘʞʠʣ ʙʦʣʩʦʥ. ʉʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʭװʥʵʣʵʣʪ, ʜװ

ʜʘʨʘʘʭ ʛʦʣ װʨ ʜװʥʛװװʜ ʛʘʨʩʘʥ.  װתʥʜ: 

ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ ʭװʥʠʡ ʙʠʝʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣᴇʣ, ʪװװʥʠʡʛ װʥʵʣʵʭ 

ʩʪʘʥʜʘʨʪ, ʰʘʘʨʜʣʘʛʫʫʜʳʛ ʩʫʜʣʘʭ ʟʦʨʠʣʪʳʥ ʭװʨʵʵʥʜ: 

1. ʕʥʵ ʭװʨʵʵʥʜ ʠʨʛʵʜʵʜ ʎʉɼ-ʥʳ ʩʫʫʨʴ ʦʡʣʛʦʣʪʫʫʜ, ʪװװʥʠʡ ʥᴇʣᴇᴇʣᴇʣ, ʵʥʵ 

ʥᴇʣᴇᴇʣʣᴇᴇʩ ʟʘʡʣʩʭʠʡʭʠʡʥ ʪʫʣʜ ʭʵʨʵʛʣʵʵʛʵʵ ʭʵʨʭʵʥ ʟᴇʚ ʟʦʭʠʮʫʫʣʘʭ ʟʵʨʵʛ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʤʵʜʵʵʣʣʠʡʛ ʪװʛʵʵʭ ʟʦʨʠʣʛʦʦʨ ʛʘʨ ʫʪʘʩʥʳ ʘʧʧʣʠʢʝʡʰʥ ʟʦʭʠʦʞ 

ʥʠʡʪʵʜ װʥʵʛװʡ ʪװʛʵʵʩʵʥ. ñʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ ʣʘʚʣʘʭò ʛʘʨ ʫʪʘʩʥʳ 

ʘʧʧʣʠʢʝʡʰʥ ʧʨʦʛʨʘʤʜ ʄʦʥʛʦʣ ʋʣʩʳʥ ʦʶʫʥʳ ᴇʤʯʠʡʥ ʛʘʟʨʳʥ 2019 ʦʥʳ 02 ʩʘʨʳʥ 

28-ʥʳ ɸ/23 ʪʦʦʪ ʪʫʰʘʘʣʘʘʨ 10369 ʪʦʦʪ ʟʦʭʠʦʛʯʠʡʥ ʵʨʭʠʡʥ ʛʵʨʯʠʣʛʵʵ ʦʣʛʦʩʦʥ. 

2. "ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥ ʙʘ ʵʨװװʣ ʤʵʥʜ" ʮʘʭʠʤ ʛʘʨʳʥ ʘʚʣʘʛʘ ʙʦʣʦʚʩʨʫʫʣʞ 

ʍʘʨʠʣʮʘʘ ʍʦʣʙʦʦʥʳ ɿʦʭʠʮʫʫʣʘʭ ʍʦʨʦʦ (ʍʍɿʍ)-ʥʳ ʚʝʙ ʩʘʡʪʘʘʨ ʜʘʤʞʫʫʣʘʥ 

ʥʠʡʪʵʜ ʪװʛʵʵʩʵʥ. 

3. ʎʉɼ-ʥʳ ʦʨʦʥʛʠʡʥ ʭװʯʣʵʛʠʡʥ ʍʍʅ-ʛ ʪʦʛʪʦʦʩʦʥ װʥʜʵʩʥʠʡ ʩʪʘʥʜʘʨʪʳʛ ɽʚʨʦʧʳʥ 

ʭʦʣʙʦʦ, FCC, ICNIRP, IEEE ʟʵʨʵʛ ʦʣʦʥ ʫʣʩʳʥ ʙʘʡʛʫʫʣʣʘʛʘ ʙʦʣʦʥ ʂʘʥʘʜ, ʆʍʋ, 

ɹʅʍɸʋ ʟʵʨʵʛ ʛʘʜʘʘʜʳʥ ʟʘʨʠʤ ʫʣʩ ʦʨʥʳ ʩʪʘʥʜʘʨʪʪʘʡ ʭʘʨʴʮʫʫʣʘʥ ʩʫʜʘʣʞ 
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ʄʦʥʛʦʣ ʋʣʩʳʥ ʩʪʘʥʜʘʨʪʳʛ ʰʠʥʵʯʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʵʩʵʭ ʪʘʣʘʘʨ װʥʵʣʵʣʪ, 

ʜװʛʥʵʣʪ ʭʠʡʞ ʩʘʥʘʣ, ʟᴇʚʣᴇʤʞ ʛʘʨʛʘʩʘʥ. 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨװװʜʠʡʛ ʩʫʜʣʘʥ 

ʪʦʛʪʦʦʞ, ʤʵʜʵʵʣʣʠʡʥ ʩʘʥ װװʩʛʵʭ ʟʦʨʠʣʪʳʥ ʭװʨʵʵʥʜ: 

1. ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ, ʪװװʥʠʡ ʘʣʩʣʘʛʜʩʘʥ ʜװװʨʛװװʜʠʡʥ ʭʵʤʞʵʵʥʜ ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ 

2200 ʦʨʯʠʤ ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʎʉɼ-ʥʳ װװʩʛװװʨװװʜʠʡʥ ʤʵʜʵʵʣʣʠʡʥ ʩʘʥʛ װװʩʛʵʞ, 

ʛʘʟʨʳʥ ʟʫʨʘʛ ʜʵʵʨʭ ʙʘʡʨʰʣʫʫʜʳʛ ʪʦʛʪʦʦʥ ʙʘʪʘʣʛʘʘʞʫʫʣʩʘʥ. 

2. ʕʜʛʵʵʨ ʎʉɼ-ʥʳ װװʩʛװװʨװװʜʠʡʥ ʤʵʜʵʵʣʣʠʡʥ ʩʘʥʛ װװʩʛװװʨװװʜʠʡʥ ʪᴇʨᴇʣ, 

ʙʘʡʨʰʠʣ, ʥʵʚʪʨװװʣʵʛʯʠʡʥ ʯʘʜʘʣ, ʜʘʚʪʘʤʞ ʟʵʨʵʛ ʧʘʨʘʤʝʪʨװװʜʠʡʥ ʜʘʛʫʫ װװʩʛʵʥ 

Windows ʧʨʦʛʨʘʤʳʥ ʦʨʯʠʥʜ ʘʞʠʣʣʘʭ ʭʵʨʵʛʣʵʛʯʠʡʥ ʠʥʪʝʨʬʝʡʩ ʙװʭʠʡ ʚʝʙ 

ʧʨʦʛʨʘʤ ʭᴇʛʞװװʣʩʵʥ. ʇʨʦʛʨʘʤ ʥʴ ʝʨᴇʥʭʠʡ ʤʵʜʵʵʣʵʣ, װʥʜʩʵʥ ʮʵʩ, ʙװʨʪʛʵʣʠʡʥ 

ʮʵʩ ʛʵʩʵʥ ʜʵʜ ʭʵʩʛװװʜʵʵʩ ʙװʨʜʵʭ ʙʘ װװʩʛװװʨʠʡʥ ʤʵʜʵʵʣʵʣ ʭʘʡʭ, ʥʵʤʞ ʙװʨʪʛʵʣʜ 

ʦʨʫʫʣʘʭ, ʪʘʡʣʘʥʛ ʛʘʨʛʘʭ ʙʦʣʦʤʞʪʦʡ. 

3. ñʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨʠʡʥ ʤʵʜʵʵʣʣʠʡʥ 

ʩʘʥʛʠʡʥ ʧʨʦʛʨʘʤò ʙװʪʵʵʣʜ ʄʦʥʛʦʣ ʋʣʩʳʥ ʦʶʫʥʳ ᴇʤʯʠʡʥ ʛʘʟʨʳʥ 2019 ʦʥʳ 02 

ʩʘʨʳʥ 28-ʥʳ ɸ/23 ʪʦʦʪ ʪʫʰʘʘʣʘʘʨ 10368 ʪʦʦʪ ʟʦʭʠʦʛʯʠʡʥ ʵʨʭʠʡʥ ʛʵʨʯʠʣʛʵʵ 

ʦʣʛʦʩʦʥ. 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵʥʜ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ 

ʜʦʣʛʠʦʥʳ ʦʨʦʥʛʠʡʥ ʭװʯʣʵʛʠʡʥ ʪʘʨʭʘʣʪʳʥ ʟʫʨʘʛʣʘʣ ʛʘʨʛʘʭ, ʙʦʭʠʨʜʣʳʥ ʪᴇʣᴇʚ 

ʙʘʡʜʘʣʜ ʜװʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ ʟʦʨʠʣʪʳʥ ʭװʨʵʵʥʜ: 

1. ʍᴇʜᴇʣʛᴇᴇʥʪ ʭʦʣʙʦʦʥʳ ʙʘʘʟ ʩʪʘʥʮʫʫʜ ʙʘʡʨʣʫʫʣʩʘʥ 18 ʩʫʨʛʫʫʣʴ, ʵʤʥʵʣʛʠʡʥ 

ʛʘʜʘʘʜ, ʜʦʪʦʦʜ ʦʨʯʠʥʜ, ʤᴇʥ ʭʵʤʞʠʣʪ ʭʠʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʛʵʞ װʟʩʵʥ 17 

ʙʘʡʨʰʣʳʥ ʥʠʡʪ 500 ʦʨʯʠʤ ʮʵʛʪ ʎʉɼ-ʥʳ ʦʨʦʥʛʠʡʥ ʭװʯʣʵʛʠʡʥ ʪװʚʰʠʥʛ 

ʪʦʜʦʨʭʦʡʣʦʭ ʭʵʤʞʠʣʪװװʜʠʡʛ ʛװʡʮʵʪʛʵʩʵʥ. 

2. ʍʵʤʞʠʣʪʠʡʥ װʨ ʜװʥʛ ʄʦʥʛʦʣ ʋʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ MNS 5594:2015 

ʩʪʘʥʜʘʨʪʘʜ ʟʘʘʩʘʥ ʎʉɼ-ʥʳ ʦʨʦʥʛʠʡʥ ʭװʯʣʵʛʠʡʥ ʍʍʅ-ʥʠʡ ʫʪʛʘʪʘʡ ʭʘʨʴʮʫʫʣʘʥ 

 .ʛʥʵʣʪ ʛʘʨʛʘʩʘʥװʥʵʣʵʣʪ ʜװ

3. ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʪᴇʚʠʡʥ ʜװװʨʛװװʜʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ - 518, ɹʘʛʘʥʫʫʨ ʜװװʨʵʛʪ 

- 115, ʅʘʣʘʡʭ ʜװװʨʵʛʪ - 120, ɻʘʯʫʫʨʪ ʪʦʩʛʦʥʜ - 107, ʍʦʥʭʦʨ ʪʦʩʛʦʥʜ - 100 ʮʵʛʪ 

ʪʫʩ ʪʫʩ ʎʉɼ-ʥʳ ʦʨʦʥʛʠʡʥ ʭװʯʣʵʛʠʡʥ ʪװʚʰʠʥʛ ʪʦʜʦʨʭʦʡʣʦʭ ʭʵʤʞʠʣʪʠʡʛ 

ʛװʡʮʵʪʛʵʥ ʭʵʤʞʠʣʪʠʡʥ װʨ ʜװʥʛʵʵʨ ʎʉɼ-ʥʳ ʦʨʦʥʛʠʡʥ ʭװʯʣʵʛʠʡʥ ʪʘʨʭʘʣʪʳʥ 

ʟʫʨʘʛʣʘʣ ʛʘʨʛʘʩʘʥ. 

4. ʎʉɼ-ʥʳ ʦʨʦʥʛʠʡʥ ʭװʯʣʵʛʠʡʥ ʪʘʨʭʘʣʪʳʥ ʟʫʨʘʛʣʘʣʳʛ ʄʦʥʛʦʣ ʋʣʩʳʥ (27.5ɺ/ʤ) 

ʙʦʣʦʥ ʆʍʋ, ɹʅʍɸʋ-ʳʥ (6ɺ/ʤ) ʎʉɼ-ʥʳ ʦʨʦʥʛʠʡʥ ʭװʯʣʵʛʠʡʥ ʍʍʅ-ʥʠʡ ʫʪʛʘʪʘʡ  

ʭʘʨʴʮʫʫʣʘʥ, ʎʉɼ ʭװʥʠʡ ʙʠʝʜ ʥᴇʣᴇᴇʣʞ ʙʘʡʛʘʘ ʵʩʵʭʵʜ װʥʵʣʵʣʪ, ʜװʛʥʵʣʪ ᴇʛʩᴇʥ. 
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ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ ʙʦʭʠʨʜʦʣʜ ʭʷʥʘʣʪ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ ʘʨʛʘ 

ʘʨʛʘʯʣʘʣ, ʙʘʡʥʛʳʥ ʭʷʥʘʣʪʳʥ ʥʵʛʞ ʙʘʡʛʫʫʣʘʭ ʩʘʥʘʣ, ʟᴇʚʣᴇʤʞ ʙʦʣʦʚʩʨʫʫʣʘʭ 

ʟʦʨʠʣʪʳʥ ʭװʨʵʵʥʜ: 

1. ʎʉɼ-ʥʳ װװʩʛװװʨװװʜ, ʪʵʜʛʵʵʨʵʵʩ ʮʘʮʘʨʛʘʭ ʎʉɼ-ʥʳ ʦʨʦʥʛʠʡʥ ʭװʯʣʵʛʠʡʥ ʪװʚʰʠʥʛ 

ʭʵʨʭʵʥ ʙʘʡʥʛʘ ʭʷʥʘʭ, ʷʤʘʨ ʙʘʡʛʫʫʣʣʘʛʘ, ʥʵʛʞ ʵʥʵ װʡʣ ʘʞʠʣʣʘʛʘʘʛ ʭʘʨʠʫʮʘʭ, 

ʭʵʨʭʵʥ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʭ ʪʘʣʘʘʨ ʩʫʜʣʘʥ ʩʘʥʘʣ, ʟᴇʚʣᴇʤʞ ʙʦʣʦʚʩʨʫʫʣʩʘʥ. 

ʊתʃʍתתʈ תɻ: ʈʘʜʠʦ ʜʘʚʪʘʤʞ, ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥ, ʆʨʦʥʛʠʡʥ ʭװʯʣʵʛ, 

ʍװʣʮʵʭ ʭʘʤʛʠʡʥ ʠʭ ʥᴇʣᴇᴇ, ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ ʦʨʦʥʛʠʡʥ ʭװʯʣʵʛʠʡʥ 

ʪʘʨʭʘʣʪʳʥ ʟʫʨʘʛʣʘʣ 

ʅʀʁʊʃתתʃʉʕʅ ᴆɻתתʃʕʃ, ʀʃʊɻʕʃ:  

ʊᴇʩʣʠʡʥ ʘʞʣʳʥ ʷʚʮʳʛ ʐʋʊʀʉ-ʄʍʊʉ-ʠʡʥ ʵʨʜʤʠʡʥ ʟᴇʚʣᴇʣʠʡʥ ʭʫʨʣʘʘʨ 2 ʫʜʘʘ 

ʭʵʣʵʣʮװװʣʞ, ʐʠʥʞʣʵʭ ʋʭʘʘʥ ʊʝʭʥʦʣʦʛʠʡʥ ʉʘʥ (ʐʋʊʉ)-ʥʜ, ɹʘʡʛʘʣʴ ʆʨʯʠʥ ɸʷʣʘʣ, 

ɾʫʫʣʯʣʘʣʳʥ ʗʘʤ (ɹʆɸɾʗ)-ʥʜ 2 ʫʜʘʘ ʪʫʩ ʪʫʩ ʪʘʡʣʘʥʛ ʭװʨʛװװʣʩʵʥ. ʊᴇʩʣʠʡʥ ʷʚʮʳʛ 

ʜʘʨʘʘʭ ʭʫʨʘʣ, װʟʵʩʛʵʣʵʥʜ ʪʘʥʠʣʮʫʫʣʞ, ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʭʫʨʘʣʜ ʠʣʪʛʵʣ 

ʭʵʣʵʣʮװװʣʩʵʥ. 

Á ʄʦʥʛʦʣʳʥ ʄʵʜʵʵʣʣʠʡʥ ʊʝʭʥʦʣʦʛʠ-2018 ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʭʫʨʣʳʥ ʵʤʭʵʪʛʵʣʜ 

ñװתʨʵʥ ʭʦʣʙʦʦʥʳ ʙʘʘʟ ʩʪʘʥʮʘʘʩ װװʩʵʭ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ ʙʦʭʠʨʜʣʳʛ 

ʙʫʫʨʫʫʣʘʭ ʘʨʛʫʫʜʳʥ ʩʫʜʘʣʛʘʘò ʩʵʜʚʵʵʨ ᴇʛװװʣʵʣ ʭʵʚʣװװʣʩʵʥ. /124-ʨ ʪʘʣ/ 

Á ICT EXPO-2018 װʟʵʩʛʵʣʵʥʛʠʡʥ װʝʵʨ ʍʍɿʍ-ʪʦʡ ʭʘʤʪʨʘʥ ʭʵʣʵʣʮװװʣʵʛ ʩʝʤʠʥʘʨ 

ʭʠʡʞ, ʎʉɼ-ʥʳ ʪʘʣʘʘʨ ʤʵʜʵʵʣʵʣ, ʟᴇʚʣᴇʛᴇᴇ ʪװʛʵʵʭ ʘʧʧʣʠʢʝʡʰʥ ʧʨʦʛʨʘʤʳʛ ʘʣʙʘʥ 

ʸʩʦʦʨ ʪʘʥʠʣʮʫʫʣʘʥ ʥʠʡʪʠʡʥ ʭװʨʪʵʵʣ ʙʦʣʛʦʩʦʥ. 

Á ñʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥ ʵʨװװʣ ʤʵʥʜò ʛʘʨʳʥ ʘʚʣʘʛʳʛ 2018 ʦʥʜ ʭʵʚʣװװʣʞ ʦʣʦʥ 

ʥʠʡʪʠʡʥ ʭװʨʪʵʵʣ ʙʦʣʛʦʩʦʥ. 

Á ʄʦʥʛʦʣʳʥ ʄʵʜʵʵʣʣʠʡʥ ʊʝʭʥʦʣʦʛʠ-2019 ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʭʫʨʘʣʜ ñᴆʛᴇʛʜʩᴇʥ 

ʪʘʣʙʘʡʜ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ ʭװʯʣʵʛʠʡʥ ʪװʚʰʠʥ ʪʦʜʦʨʭʦʡʣʦʭ ʟʘʛʚʘʨ 

ʭᴇʛʞװװʣʵʣʪʠʡʥ ʟʘʨʠʤ װʨ ʜװʥò ʩʵʜʚʵʵʨ ʙʘʛʠʡʥ ʛʠʰװװʥ ʇ.ʋʫʛʘʥʙʘʷʨ ʠʣʪʛʵʣ 

ʭʵʣʵʣʮװװʣʩʵʥ. ʍʫʨʣʳʥ ʵʤʭʵʪʛʵʣʜ ᴇʛװװʣʵʣ ʭʵʚʣʵʛʜʩʵʥ. /191-ʨ ʪʘʣ/ 

Á SuMOCos-2019 ʦʣʦʥ ʫʣʩʳʥ ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʭʫʨʘʣʜ ñMeasurement and 

evaluation of electromagnetic pollution from telecommunication towers in 

Ulaanbaatar cityò ʩʵʜʚʵʵʨ ʧʦʩʪʝʨ ʠʣʪʛʵʣ ʭʵʚʣװװʣʩʵʥ. 

Á ñʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨʠʡʥ ʤʵʜʵʵʣʣʠʡʥ 

ʩʘʥʛʠʡʥ ʧʨʦʛʨʘʤò ʙװʪʵʵʣʵʵʨ ʄʦʥʛʦʣ ʋʣʩʳʥ ʦʶʫʥʳ ᴇʤʯʠʡʥ ʛʘʟʨʳʥ 2019.02.28-ʥʳ 

ɸ/23 ʪʦʦʪ ʪʫʰʘʘʣʘʘʨ 10368 ʪʦʦʪ, ñʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ ʣʘʚʣʘʭò ʛʘʨ 

ʫʪʘʩʥʳ ʘʧʧʣʠʢʝʡʰʥ ʧʨʦʛʨʘʤʜ ʄʦʥʛʦʣ ʋʣʩʳʥ ʦʶʫʥʳ ᴇʤʯʠʡʥ ʛʘʟʨʳʥ 2019.02.28-

ʥʳ ɸ/23 ʪʦʦʪ ʪʫʰʘʘʣʘʘʨ 10369 ʪʦʦʪ ʪʫʩ ʪʫʩ ʟʦʭʠʦʛʯʠʡʥ ʵʨʭʠʡʥ ʛʵʨʯʠʣʛʵʵ ʘʚʩʘʥ. 



7 
 

ɻתʁʎʕʊɻʕɻʏɼʀʁʅ ʅʕʈʀʁʅ ɾɸɻʉɸɸʃʊ 

ʊᴇʩʣʠʡʥ ʫʜʠʨʜʘʛʯ:    ʅ. ʕʨʜʵʥʵʭװװ  

ɼʦʢʪʦʨ(Ph.D), ʜʵʜ ʧʨʦʬʝʩʩʦʨ 

/ʐʋʊʀʉ-ʄʵʜʵʵʣʵʣ, ʍʦʣʙʦʦʥʳ ʊʝʭʥʦʣʦʛʠʡʥ 

ʉʫʨʛʫʫʣʠʡʥ ʍʦʣʙʦʦʥʳ ʉʘʣʙʘʨʳʥ ʵʨʭʣʵʛʯ/ 

 

ʊᴇʩʣʠʡʥ ʙʘʛʠʡʥ ʛʠʰװװʜ: ʅ.ʏʫʣʫʫʥʙʘʥʜʠ /ʐʋʊʀʉ-ʄʵʜʵʵʣʵʣ, 

ʍʦʣʙʦʦʥʳ ʊʝʭʥʦʣʦʛʠʡʥ ʩʫʨʛʫʫʣʠʡʥ ʟʘʭʠʨʘʣ/ 

ɿ.ɸʤʛʘʣʘʥ /ʍʍɿʍ-ʥʳ ʈʘʜʠʦ ʜʘʚʪʘʤʞʠʡʥ 

ʭʷʥʘʣʪ, ʟʦʭʠʮʫʫʣʘʣʪʳʥ ʛʘʟʨʳʥ ʜʘʨʛʘ/ 

ʏ.ʊʵʨʙʠʰ /ʍʍɿʍ-ʥʳ ʈʘʜʠʦ ʜʘʚʪʘʤʞʠʡʥ 

ʭʷʥʘʣʪ, ʟʦʭʠʮʫʫʣʘʣʪʳʥ ʛʘʟʨʳʥ 

ʤʵʨʛʵʞʠʣʪʵʥ/ 

ʇ.ʋʫʛʘʥʙʘʷʨ /ʐʋʊʀʉ-ʄɻ ʜʵʵʣʵʣ, ʍʦʣʙʦʦʥʳ 

ʊʝʭʥʦʣʦʛʠʡʥ ʩʫʨʛʫʫʣʠʡʥ ʍʦʣʙʦʦʥʳ 

ʩʘʣʙʘʨʳʥ ʙʘʛʰ/ 

ʉ.ʕʥʭʩʫʚʜ /ʐʋʊʀʉ-ʄʵʜʵʵʣʵʣ, ʍʦʣʙʦʦʥʳ 

ʊʝʭʥʦʣʦʛʠʡʥ ʩʫʨʛʫʫʣʠʡʥ ʤʘʛʠʩʪʨʘʥʪ/ 

ɻ.ʕʥʭʙʘʷʨ /ʐʋʊʀʉ-ʄʵʜʵʵʣʵʣ, ʍʦʣʙʦʦʥʳ 

ʊʝʭʥʦʣʦʛʠʡʥ ʩʫʨʛʫʫʣʠʡʥ ʤʘʛʠʩʪʨʘʥʪ/ 

ʉ.ɹʠʣʛװװʥ /ʐʋʊʀʉ-ʄʵʜʵʵʣʵʣ, ʍʦʣʙʦʦʥʳ 
ʊʝʭʥʦʣʦʛʠʡʥ ʩʫʨʛʫʫʣʠʡʥ ʋʪʘʩʛװʡ ʭʦʣʙʦʦ 
ʭᴇʪᴇʣʙᴇʨʠʡʥ 4-ʨ ʢʫʨʩʠʡʥ ʦʶʫʪʘʥ/ 

ʅ.ʊʵʛʰʞʘʨʛʘʣ  /ʐʋʊʀʉ-ʄʵʜʵʵʣʵʣ, 
ʍʦʣʙʦʦʥʳ ʊʝʭʥʦʣʦʛʠʡʥ ʩʫʨʛʫʫʣʠʡʥ ʋʪʘʩʛװʡ 
ʭʦʣʙʦʦ ʭᴇʪᴇʣʙᴇʨʠʡʥ 4-ʨ ʢʫʨʩʠʡʥ ʦʶʫʪʘʥ/ 

ʎ.ʅʘʥʜʠʥʮʵʮʵʛ /ʐʋʊʀʉ-ʄʵʜʵʵʣʵʣ, 
ʍʦʣʙʦʦʥʳ ʊʝʭʥʦʣʦʛʠʡʥ ʩʫʨʛʫʫʣʠʡʥ ʋʪʘʩʛװʡ 
ʭʦʣʙʦʦ ʭᴇʪᴇʣʙᴇʨʠʡʥ 4-ʨ ʢʫʨʩʠʡʥ ʦʶʫʪʘʥ/ 
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ʅʕʈ ʊʆʄʔɪʆ, ʊʆɺʏʀʃʉʆʅ תɻʀʁʅ ʊɸʁʃɹɸʈ ɾɸɻʉɸɸʃʊ 

ˉ 
 ʡ ʪʘʡʣʙʘʨװʛʠʡʥ ʜʵʣʛʵʨʵʥʛת ʛʠʡʥ ʪʦʚʯʣʦʣת

ɸʥʛʣʠ ʄʦʥʛʦʣ ɸʥʛʣʠ ʄʦʥʛʦʣ 

1 AM ɸʄ Amplitude Modulation ɸʛʫʫʨʛʳʥ ʄʦʜʫʣʷʮ 

2 BR תʍ Basic Restriction תʥʜʩʵʥ ʍʷʟʛʘʘʨʣʘʣʪ 

3 CDMA ʂʍʆʎʍ Code-Division Multiple Access 
ʂʦʜʳʥ ʍʫʚʘʘʣʪʪʘʡ ʆʣʦʥ ʎʵʛʠʡʥ 
ʍʘʥʜʘʣʪ 

4 CENELEC ʎʊʉɽʍ 
European Committee for 
Electrotechnical Standardization 

ʎʘʭʠʣʛʘʘʥ ʊʝʭʥʠʢʠʡʥ 
ʉʪʘʥʜʘʨʪʯʠʣʣʳʥ ɽʚʨʦʧʳʥ ʍʦʣʙʦʦ 

5 CRCM ʍʍɿʍ 
Communications Regulatory 
Commission of Mongolia 

ʍʘʨʠʣʮʘʘ ʍʦʣʙʦʦʥʳ ɿʦʭʠʮʫʫʣʘʭ 
ʍʦʨʦʦ 

6 CSV  Comma-Separated Values 
ʍװʩʥʵʛʪʵʥ ᴇʛᴇʛʜʣʠʡʛ ʭʘʨʫʫʣʘʭ 
ʟʦʨʠʫʣʘʣʪʪʘʡ ʪʝʢʩʪ ʬʘʡʣʳʥ 
ᴇʨʛᴇʪʛᴇʣ 

7 DEM ɻᴆʊɿ Digital Elevation Map ɻʘʜʘʨʛʳʥ ᴆʥʜᴇʨʣᴇʛʠʡʥ ʊʦʦʥ ɿʫʨʘʛ 

8 DSB ʍɿʉʅ Double Side Band 
2 ʭʘʞʫʫʛʠʡʥ ʟʫʨʚʘʩʳʥ ʩʧʝʢʪʨʪʵʡ 
ʥʵʚʪʨװװʣʵʛʯ 

9 EIRP ʕɾʎʏ 
Effective Isotropic Radiated 
Power 

ʕʢʚʠʚʘʣʝʥʪ ɾʠʛʜ ʎʘʮʘʨʛʘʣʪʳʥ 
ʏʘʜʘʣ 

10 EMW ʎʉɼ Electro Magnetic Wave ʎʘʭʠʣʛʘʘʥ ʉʦʨʦʥʟʦʥ ɼʦʣʛʠʦʥ 

11 EMF ʎʉʆ Electromagnetic field ʎʘʭʠʣʛʘʘʥ ʉʦʨʦʥʟʦʥ ʆʨʦʥ 

12 ELF ʍʅɼ Extremely Low Frequency ʍʵʪ ʅʘʤ ɼʘʚʪʘʤʞ 

13 FCC ɸʅʋʍʍʍ 
Federal Communications 
Commission 

ɸʤʝʨʠʢʠʡʥ ʅʵʛʜʩʵʥ ʋʣʩʳʥ 
ʍʘʨʠʣʮʘʘ ʍʦʣʙʦʦʥʳ ʍʦʨʦʦ 

14 FDTD ʊʗʍʄ Finite-Difference Time Domain 
ʊᴇʛʩʛᴇʣᴇʛ ʗʣʛʘʚʘʨʪʘʡ ʍʫʛʘʮʘʘʥʳ 
ʄʫʞ 

15 FM ɼʄ Frequency Modulation ɼʘʚʪʘʤʞʠʡʥ ʄʦʜʫʣʷʮ 

16 FSPLM ʏʆɿɸʊɿ Free Space Path Loss Model 
ʏᴇʣᴇᴇʪ ʆʨʯʥʳ ɿʘʤr ʥ ɸʣʜʘʛʜʘʣ 
ʊʦʦʮʦʦʣʦʭ ɿʘʛʚʘʨ 

17 GIA ʊɽɻ 
General Intelligence Agency of 
Mongolia 

ʄʦʥʛʦʣ ʋʣʩʳʥ ʊʘʛʥʫʫʣʳʥ ɽʨᴇʥʭʠʡ 
ɻʘʟʘʨ 

18 GASI ʄʍɽɻ 
General Agency for Specialized 
Investigation 

ʄʵʨʛʵʞʣʠʡʥ ʍʷʥʘʣʪʳʥ ɽʨᴇʥʭʠʡ 
ɻʘʟʘʨ 

19 GSM ʍʍʉ Global System for Mobile ʍᴇʜᴇʣʛᴇᴇʥʪ ʍʦʣʙʦʦʥʳ ʉʠʩʪʝʤ 

20 GSMA ʍʍʉɸ 
Global System for Mobile 
Association 

ʍᴇʜᴇʣʛᴇᴇʥʪ ʍʦʣʙʦʦʥʳ ʉʠʩʪʝʤʠʡʥ 
ɸʩʩʦʮʠʘʮʠ 

21 GPS ɹʊʉ Global Positioning System ɹʘʡʨʰʠʣ ʊʦʜʦʨʭʦʡʣʦʭ ʉʠʩʪʝʤ 

22 IARC ʍʍʉʆʋɸ 
International Agency for 
Research on Cancer 

ʍʦʨʪ ʍʘʚʜʘʨ ʉʫʜʣʘʭ ʆʣʦʥ ʋʣʩʳʥ 
ɸʛʝʥʪʣʘʛ 

23 IEEE ʎʕʀʀ 
Institute of Electrical and 
Electronics Engineers 

ʎʘʭʠʣʛʘʘʥ ʙʘ ʕʣʝʢʪʨʦʥʠʢ 
ʀʥʞʝʥʝʨʠʡʥ ʀʥʩʪʠʪʫʪ 

24 IEC ʆʋʎʊʍ 
International Electrotechnical 
Commission 

ʆʣʦʥ ʫʣʩʳʥ ʮʘʭʠʣʛʘʘʥ ʪʝʭʥʠʢʠʡʥ 
ʭʦʨʦʦ 

25 ICES ʎʉɸɹʆʋʂ 
International Committee on 
Electromagnetic Safety 

ʎʘʭʠʣʛʘʘʥ ʉʦʨʦʥʟʦʥ ɸʶʫʣʛװʡ 
ɹʘʡʜʣʳʥ ʆʣʦʥ ʋʣʩʳʥ ʂʦʤʠʩʩ 

26 ICT ʄʍʍʊ 
Information Communication 
Technology 

ʄʵʜʵʵʣʵʣ, ʍʘʨʠʣʮʘʘ ʍʦʣʙʦʦʥʳ 
ʊʝʭʥʦʣʦʛʠ 

27 ICNIRP תʆʎʍʆʋʍ 
International commission on 
Non-lonizing radiation protection 

 ʣ ʠʦʥʞʫʫʣʘʛʯ ʮʘʮʨʘʛʘʘʩ ʭʘʤʛʘʘʣʘʭת
ʦʣʦʥ ʫʣʩʳʥ ʭʦʨʦʦ 

28 IR ʀʎ Ionizing Radiation ʀʦʥʞʫʫʣʘʛʯ ʮʘʮʘʨʛʘʣʪ 

29 ITU ʆʋʎʍɹ 
International Telecommunication 
Union 

ʆʣʦʥ ʋʣʩʳʥ ʎʘʭʠʣʛʘʘʥ ʍʦʣʙʦʦʥʳ 
ɹʘʡʛʫʫʣʣʘʛʘ 

30 LTE ʋʍʍ Long-Term Evolution ʋʨʪ ʍʫʛʘʮʘʘʥʳ ʍʫʚʴʩʘʣ 
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31 MCMC ʄʍʍʄʂ 
Malaysian 
Communications and Multimedia 
Commission 

ʄʘʣʘʡʟ ʋʣʩʳʥ ʍʘʨʠʣʮʘʘ ʍʦʣʙʦʦ, 
ʄʫʣʴʪʠʤʝʜʠʘ ʂʦʤʠʩʩ 

32 MF ɼɼ Medium  Frequency ɼʫʥʜ ʜʘʚʪʘʤʞ 

33 MFS ʉʆʍ Magnetic Field Strength ʉʦʨʦʥʟʦʥ ʦʨʥʳ ʭװʯʣʵʛ 

34 MFST ʐʋʊʉ 
Mongolian Foundation for 
Science and Technology  

ʐʠʥʞʣʵʭ ʋʭʘʘʥ ʊʝʭʥʦʣʦʛʠʡʥ ʉʘʥ 

35 MI ʉʀ Magnetic Induction ʉʦʨʦʥʟʦʥ ʠʥʜʫʢʮ 

36 MICOA ʄʍʆɸ 
Mongolian Information 
Communication Operatorôs 
Association 

ʄʵʜʵʵʣʵʣ ʍʦʣʙʦʦʥʳ 
ʆʧʝʨʘʪʦʨʫʫʜʳʥ ɸʩʩʦʮʠʘʮʠ 

37 NCMCH ʕʍʕʄתʊ 
National Center for Maternal and 
Child Health of Mongolia 

ʕʭ ʍװװʭʜʠʡʥ ʕʨװװʣ ʄʵʥʜʠʡʥ 
 ʥʜʵʩʥʠʡ ʊᴇʚת

38 MNET ɹʆɸɾʗ 
Ministry of Environment and 
Tourism 

ɹʘʡʛʘʣʴ ʆʨʯʠʥ ɸʷʣʘʣ, ɾʫʫʣʯʣʘʣʳʥ 
ʗʘʤ 

39 MMDS ʆʉʆʎʍת 
Multichannel Multipoint 
Distribution Service 

ʆʣʦʥ ʉʫʚʛʠʡʥ ʆʣʦʥ ʎʵʛʠʡʥ 
ʍʫʚʘʘʨʠʣʘʣʪʳʥ תʡʣʯʠʣʛʵʵ 

40 MPE ʍɼʍ Maximum Permissible Exposure  ʍװʣʮʵʭ ɼʵʵʜ ʍʷʟʛʘʘʨ 

41 MRI ʉʈʊ Magnetic Resonance Imaging ʉʦʨʦʥʟʦʥ ʈʝʟʦʥʘʥʩ ʊʦʤʦʛʨʘʬʠ 

42 PMFP ɹʍʀʆʍתɹ 
Possible Maximum Field 
Position 

ɹʦʣʦʤʞʠʪ ʍʘʤʛʠʡʥ ʀʭ ʆʨʦʥʛʠʡʥ 
ʍװʯʣʵʛ װתʩʵʭ ɹʘʡʨʣʘʣ 

43 RB ʈᴆʅ Radio Broadcasing ʈʘʜʠʦ ᴆʨʛᴇʥ ʅʵʚʪʨװװʣʵʛ 

44 RCI ʎʍɼɹ 
Radio Communication 
Infrastructure 

ʎʘʭʠʣʛʘʘʥ ʍʦʣʙʦʦʥʳ ɼʵʜ ɹװʪʵʮ 

45 RF ʈɼ Radio Frequency ʈʘʜʠʦ ʜʘʚʪʘʤʞ 

46 RW ʈɼ Radio Waves ʈʘʜʠʦ ʜʦʣʛʠʦʥ 

47 SAR ʆʐʍ Specific absorption ʆʥʮʛʦʡ ʰʠʥʛʵʵʣʪʠʡʥ ʭʵʤʞʵʵ 

48 SRTM  
Shuttle Radar Topography 
Mission 

ᴆʤʥᴇʜ ᴇʨʛᴇʨʛʠʡʥ 56°-ʘʘʩ ʭʦʡʜ 
ᴇʨʛᴇʨʛʠʡʥ 60° ʭװʨʪʵʣ ʦʨʦʥ ʟʘʡʜ 
ʜʵʣʭʠʡʥ ʛʘʟʨʳʥ ʛʘʜʘʨʛʳʥ ᴇʥʜᴇʨ, 
ʥʘʤ ʙʫʶʫ ʨʝʣʝʡʬʠʡʛ ʭʘʨʫʫʣʩʘʥ 
ʟʫʨʘʛʣʘʣ ʙʠʡ ʙʦʣʛʦʭ ʦʣʦʥ ʫʣʩʳʥ 
ʩʫʜʘʣʛʘʘʥʳ װʡʣ ʘʞʠʣʣʘʛʘʘ 

49 TVB ʊᴆʅ TV Broadcasting ʊʝʣʝʚʠʟʠʡʥ ᴆʨʛᴇʥ ʅʵʚʪʨװװʣʵʛ 

50 VDU ɺɼ Video Displays Unit ɺʠʜʝʦ ɼʵʣʛʵʮʠʡʥ ʙʣʦʢ 

51 WCDMA ᴆɿʂʍʆʎʍ 
Wideband Code-Division 
Multiple Access 

ᴆʨʛᴇʥ ɿʫʨʚʘʩʳʥ ʂʦʜʳʥ ʍʫʚʘʘʣʪʪʘʡ 
ʆʣʦʥ ʎʵʛʠʡʥ ʍʘʥʜʘʣʪ 

52 WHO ɼʕʄɹ World Health Organization 
ɼʵʣʭʠʡʥ ʕʨװװʣ ʄʵʥʜʠʡʥ 
ɹʘʡʛʫʫʣʣʘʛʘ 

53 WSN ʋʄʉ Wireless Sensor Network ʋʪʘʩʛװʡ ʄʵʜʨʵʛʯ ʉװʣʞʵʵ 

54 EMF SL ʍʍʅ 

Safety Levels with Respect to 
Human Exposure to Radio 
Frequency Electromagnetic 
Fields 

ʍװʣʮʵʭ ʍʘʤʛʠʡʥ ʠʭ ʅᴇʣᴇᴇ 
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ʆʈʐʀʃ 

ʍʘʨʠʣʮʘʘ ʭʦʣʙʦʦ, ʤʵʜʵʵʣʣʠʡʥ ʪʝʭʥʦʣʦʛʠ ʙʦʣʦʥ ʙʫʩʘʜ ʩʘʣʙʘʨ ʜʘʭ ʎʉɼ-ʥʳ 

ʭʵʨʵʛʣʵʵ ʞʠʣ ʠʨʵʭ ʪʫʪʘʤ ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ. ʊʵʨ ʜʫʥʜʘʘ ʪʦʤʦʦʭʦʥ ʭʦʪ ʩʫʫʨʠʥ 

ʛʘʟʨʫʫʜʘʜ ʨʘʜʠʦ ʜʦʣʛʠʦʥ ʘʰʠʛʣʘʩʘʥ ʤʵʜʵʵʣʵʣ, ʭʘʨʠʣʮʘʘ ʭʦʣʙʦʦʥʳ װʡʣʯʠʣʛʵʵ 

ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ. ʊʫʭʘʡʣʙʘʣ װװʨʵʥ ʭʦʣʙʦʦʥʳ ʪʝʭʥʦʣʦʛʠ, ʫʪʘʩʛװʡ ʠʥʪʝʨʥʵʪʠʡʥ 

ʪʝʭʥʦʣʦʛʠ, ʫʭʘʘʣʘʛ ʛʘʨ ʫʪʘʩ ᴇʥᴇᴇʜᴇʨ ʭװʥ ʙװʭʥʠʡ ᴇʜᴇʨ ʪʫʪʤʳʥ ʭʵʨʵʛʮʵʵ ʙʦʣʩʦʥ 

ʙʘʡʥʘ. 

ʀʥʛʵʞ ʪʝʭʥʦʣʦʛʠ ʭᴇʛʞʩᴇʥᴇᴇʨ ʭʵʨʵʛʣʵʵ ʪʘʣʜ ʦʣʦʥ ʵʝʨʵʛ װʨ ʜװʥ ʛʘʨʯ ʙʘʡʛʘʘ 

ʙʦʣʦʚʯ ʥᴇʛᴇᴇ ʪʘʣʘʘʩ ʎʉɼ-ʥ  rװװʩʛװװʨװװʜʠʡʥ ʪʦʦ, ʪʵʜʛʵʵʨʠʡʥ ʯʘʜʘʣ, ʭʘʤʨʘʭ ʭװʨʵʵ, 

ʘʞʠʣʣʘʭ ʜʘʚʪʘʤʞʘʘʩ ʭʘʤʘʘʨʯ ʨʘʜʠʦ ʜʦʣʛʠʦʥʳ ʙʦʭʠʨʜʦʣ ʠʭʩʵʞ ʭװʥ ʘʤʴʪʘʥ, 

ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥʜ ʩᴇʨᴇʛ ʥᴇʣᴇᴇ װʟװװʣʞ ʙʘʡʥʘ. ʗʣʘʥʛʫʷʘ ʭװʥ ʘʤ ʰʠʛװװ ʩʫʫʨʴʰʩʘʥ 

ʭʦʪ ʩʫʫʨʠʥ ʛʘʟʨʫʫʜʘʜ ʵʥʵ ʘʩʫʫʜʘʣʜ ʘʥʭʘʘʨʣʘʘ ʭʘʥʜʫʫʣʘʭʘʘʩ ᴇᴇʨ ʘʨʛʘʛװʡʜ ʭװʨʵʵʜ 

ʙʘʡʥʘ. 

ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʵʥʵ ʪʘʣʘʘʨ ʩʫʜʘʣʛʘʘ ʭʠʡʭ, ʩʪʘʥʜʘʨʪ, ʥʦʨʤ ʪʦʛʪʦʦʭ, ʎʉɼ-ʥʳ 

ʥᴇʣᴇᴇʣʣʠʡʛ ʭʵʤʞʠʣʪ ʪʫʨʰʠʣʪʘʘʨ ʙʘʪʘʣʛʘʘʞʫʫʣʘʭ ʪʘʣʘʘʨ ʵʨʜʵʤʪʵʥ ʩʫʜʣʘʘʯʠʜ, 

ʦʣʦʥ ʫʣʩʳʥ ʙʘʡʛʫʫʣʣʘʛʫʫʜ ʠʜʵʚʭʪʵʡ ʘʞʠʣʣʘʜʘʛ ʙʦʣʩʦʥ. ʊʫʭʘʡʣʙʘʣ ɼʵʣʭʠʡʥ ʵʨװװʣ 

ʤʵʥʜʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘ (WHO), ʆʣʦʥ ʫʣʩʳʥ ʮʘʭʠʣʛʘʘʥ ʭʦʣʙʦʦʥʳ ʙʘʡʛʫʫʣʣʘʛʘ (ITU) 

ʟʵʨʵʛ ʙʘʡʛʫʫʣʣʘʛʫʫʜʳʛ ʵʥʜ ʜʫʨʜʘʞ ʙʦʣʥʦ. 

ʄʦʥʛʦʣ ʋʣʩʳʥ ʭʫʚʴʜ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ ʙʦʣʦʥ ʙʫʩʘʜ ʭʦʪʫʫʜ, ʘʡʤʛʠʡʥ ʪᴇʚװװʜʠʡʥ 

ʭʵʤʞʵʵʥʜ ʨʘʜʠʦ ʜʦʣʛʠʦʥʳ װװʩʛװװʨװװʜʠʡʥ ʪʦʦ ᴇʜʨᴇᴇʩ ᴇʜᴇʨʪ ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ. ʊʵʨ 

ʜʫʥʜʘʘ ʦʨʦʥ ʩʫʫʮʥʳ ʭʦʨʦʦʣʣʫʫʜʘʜ װװʨʵʥ ʭʦʣʙʦʦʥʳ ʙʘʘʟ ʩʪʘʥʮ, ʫʪʘʩʛװʡ 

ʠʥʪʝʨʥʵʪʠʡʥ WiFi ʨᴇװʪʝʨ ʙʦʣʦʥ ʩװʣʞʵʵʥʠʡ ʪᴇʭᴇᴇʨᴇʤʞװװʜ ʥʷʛʪʨʘʣ ʠʭʪʵʡ 

ʘʰʠʛʣʘʛʜʘʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʦʜʦʦʛʦʦʨ ʨʘʜʠʦ ʜʦʣʛʠʦʥʳ ʙʦʭʠʨʜʣʳʥ ʪʘʣʘʘʩ ʥʴ װʥʵʣʞ 

ʜװʛʥʵʩʵʥ ʙװʨʵʥ ʭʵʤʞʵʵʥʠʡ ʩʫʜʘʣʛʘʘ ʭʠʡʛʜʵʵʛװʡ ʙʘʡʥʘ.  

2014 ʦʥʜ ʩʫʜʣʘʘʯ ɼ.ɹʘʪʤᴇʥʭ ʎʉɼ-ʥ  rʩʧʝʢʪʨʠʡʥ ʟʘʨʠʤ ʤʫʞʠʜ ʮʘʮʨʘʛʠʡʥ ʵʨʯʠʤ, 

ʜʘʚʪʘʤʞʠʡʥ ʭʵʤʞʠʣʪ ʷʚʫʫʣʞ ʎʉɼ-ʥʳ ʯʘʜʣʳʥ ʪʘʣʘʘʨ ʪʦʦʥ ʫʪʛʫʫʜ ʛʘʨʛʘʥ ʙʦʩʛʦ 

ʭʵʤʞʵʵʪʵʡ ʭʘʨʴʮʫʫʣʘʣʪ ʭʠʡʩʵʥ ʙʘʡʜʘʛ. ʕʥʵʭװװ ʪᴇʩʣʠʡʥ ʭװʨʵʵʥʜ ɹʆɸɾʗ-ʥʳ 

ʟʘʭʠʘʣʛʳʥ ʜʘʛʫʫ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʭʵʤʞʵʵʥʜ ʎʉɼ-ʥ  rʙʦʭʠʨʜʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ 

ʪʦʜʦʨʭʦʡʣʞ, ʭʵʨʭʵʥ ʙʫʫʨʫʫʣʘʭ ʪʘʣʘʘʨ ʩʘʥʘʣ ʟᴇʚʣᴇʤʞ ʙʦʣʦʚʩʨʫʫʣʘʭ ʟʦʨʠʣʛʦʪʦʡ. 

ʀʥʛʵʩʥʵʵʨ ɼ.ɹʘʪʤᴇʥʭ ʩʫʜʣʘʘʯʠʡʥ ʭʠʡʩʵʥ ʘʞʣʳʥ ʮʘʨ ʭװʨʵʵ, װʨ ʜװʥʛ ᴇʨʛᴇʞװװʣʵʥ 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʭʵʤʞʵʵʥʜ ʙʦʭʠʨʜʦʣ װװʩʛʵʞ ʙʘʡʛʘʘ ʛʦʣ ʛʦʣ װװʩʛװװʨװװʜʠʡʥ 

ʪʘʣʘʘʨ ᴇʛᴇʛʜʣʠʡʥ ʩʘʥ װװʩʛʵʞ, ʥᴇʣᴇᴇʣʣʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ ʛʘʨʛʘʥ װʥʵʣʵʣʪ ʜװʛʥʵʣʪ 

ᴇʛʯ, ʮʘʘʰʠʜ ʭʵʨʭʵʥ ʙʫʫʨʫʫʣʘʭ ʪʘʣʘʘʨ ʩʘʥʘʣ ʟᴇʚʣᴇʤʞ ʙʦʣʦʚʩʨʫʫʣʥʘ. ʕʥʵʭװװ ʪᴇʩᴇʣ 

ʥʴ ʐʋʊʉ-ʛʠʡʥ ʩʘʥʭװװʞʠʣʪʪʵʡ, 2017-2019 ʦʥʳ ʭʦʦʨʦʥʜ ʭʵʨʵʛʞʠʭ ʩʫʫʨʴ ʩʫʜʘʣʛʘʘʥʳ 
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ʪᴇʩᴇʣ ʙᴇʛᴇᴇʜ ʪᴇʩʣʠʡʥ ʭװʨʵʵʥʜ ʛװʡʮʵʪʛʵʩʵʥ ʘʞʣʫʫʜʳʥ ʪʝʭʥʠʢʠʡʥ ʜʘʘʣʛʘʚʨʳʥ 

ʢʘʣʝʥʜʘʨʯʠʣʩʘʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʛ 1-ʨ ʭװʩʥʵʛʪʵʜ װʟװװʣʵʚ. 

1-ʨ ʭװʩʥʵʛʪ. ʊᴇʩʣʠʡʥ ʜʘʘʣʛʘʚʨʳʥ ʢʘʣʝʥʜʘʨʯʠʣʩʘʥ ʪᴇʣᴇʚʣᴇʛᴇᴇ 

ɼ/ʜ 

ʊᴇʩʣʠʡʥ ʭװʨʵʵʥʜ 

ʛװʡʮʵʪʛʵʭ ʪʦʜʦʨʭʦʡ װʝ 

ʰʘʪʥʳ ʘʞʣʳʥ ʥʵʨ 

ʕʭʣʵʭ 

ʜʫʫʩʘʭ 

ʭʫʛʘʮʘʘ 

(ʆʥ, ʩʘʨ) 

ɻװʡʮʵʪʛʵʛʯʜʠʡʥ 

ʦʚʦʛ, ʥʵʨ, ʤʵʨʛʵʞʠʣ 
ʊʫʭʘʡʥ ʰʘʪʥʳ װʨ ʜװʥ 

2017 ʦʥ 

1 
ʉʵʜʵʚʪ ʘʞʣʳʥ ʘʨʛʘ ʟװʡ 

ʙʘʪʣʫʫʣʘʭ 

9-ʨ 

ʩʘʨ 
ɹʘʛʠʡʥ ʛʠʰװװʜ 

ʉʵʜʵʚ ʙװʨʵʵʨ ʘʨʛʘ ʟװʡ 

ʙʘʪʣʘʛʜʘʥʘ 

2 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ 

ʦʨʯʤʳʥ ʮʘʭʠʣʛʘʘʥ 

ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ 

 ʜʠʡʛ ʩʫʜʣʘʥװװʨװװʩʛװװ

ʪʦʛʪʦʦʭ 

9-10-ʨ ʩʘʨ 

ʅ.ʕʨʜʵʥʵʭװװ 

/ʈʘʜʠʦ ʭʦʣʙʦʦʥʳ 

ʠʥʞʝʥʝʨ/ 

ɿ.ɸʤʛʘʣʘʥ 

/ʈʘʜʠʦ ʭʦʣʙʦʦʥʳ 

ʠʥʞʝʥʝʨ/ 

ʏ.ʊʵʨʙʠʰ 

/ʈʘʜʠʦ ʭʦʣʙʦʦʥʳ 

ʠʥʞʝʥʝʨ/ 

ʇ.ʋʫʛʘʥʙʘʷʨ 

/ʈʘʜʠʦ ʭʦʣʙʦʦʥʳ 

ʠʥʞʝʥʝʨ/ 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ ʦʨʯʤʳʥ 

ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ 

 ,ʨʠʡʥ ʪʦʦ, ʪᴇʨᴇʣװװʩʛװװ

ʙʘʡʨʣʘʣ, ʯʘʜʘʣ ʟʵʨʵʛ ʛʦʣ ʛʦʣ 

ʤʵʜʵʵʣʣװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʥʦ 

3 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ 

ʦʨʯʤʳʥ ʮʘʭʠʣʛʘʘʥ 

ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ 

 ʜʠʡʥװװʨװװʩʛװװ

ʤʵʜʵʵʣʣʠʡʥ ʩʘʥʛʠʡʥ 

ʧʨʦʛʨʘʤ ʭᴇʛʞװװʣʵʭ 

11-12-ʨ 

ʩʘʨ 

ʏ.ʊʵʨʙʠʰ 

ʇ.ʋʫʛʘʥʙʘʷʨ 

ɻʵʨʵʵʪ ʘʞʠʣʪʘʥ 1 

/ʇʨʦʛʨʘʤʠʩʪ/ 

ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ 

 ʜʠʡʥ ʤʵʜʵʵʣʣʠʡʥװװʨװװʩʛװװ

ʩʘʥ, ʙװʨʪʛʵʣ, ʭʘʡʣʪ ʭʠʡʭ 

ʙʦʣʦʤʞʪʦʡ ʧʨʦʛʨʘʤ 

4 ʗʚʮʳʥ ʪʘʡʣʘʥ 
12-ʨ 

ʩʘʨ 
ʅ.ʕʨʜʵʥʵʭװװ 

ɿʘʭʠʘʣʘʛʯ ʙʦʣʦʥ 

ʩʘʥʭװװʞװװʣʵʛʯ ʙʘʡʛʫʫʣʣʘʛʘʜ 

2017 ʦʥʜ ʭʠʡʩʵʥ ʘʞʣʳʥ 

ʭʵʚʣʵʤʵʣ ʪʘʡʣʘʥ ʭװʨʛװװʣʩʵʥ 

ʙʘʡʥʘ 

2018 ʦʥ 

1 

ʋʣʘʘʥʙʘʘʪʘʨ  ʭʦʪ 

ʦʨʯʤʳʥ ʮʘʭʠʣʛʘʘʥ 

ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ 

ᴇʥᴇᴇʛʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʘʣ, 

ʪʘʨʭʘʣʪʳʛ ʪʦʜʦʨʭʦʡʣʦʭ 

01-03-ʨ 

ʩʘʨ 

ʇ.ʅʷʤʩװʨʵʥ  

/ʎʘʭʠʣʛʘʘʥ ʭʦʣʙʦʦʥʳ 

ʠʥʞʝʥʝʨ / 

ʏ.ʆʶʫ 

/ʈʘʜʠʦ ʭʦʣʙʦʦʥʳ 

ʠʥʞʝʥʝʨ/ 

ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ 

ᴇʥᴇᴇʛʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʘʣ, 

ʪʘʨʭʘʣʪʳʛ ʪʦʜʦʨʭʦʡʣʞ 

ʜװʛʥʵʣʪ ʛʘʨʛʘʥʘ 

2 

ʋʣʘʘʥʙʘʘʪʘʨ  ʭʦʪ 

ʦʨʯʤʳʥ  ʮʘʭʠʣʛʘʘʥ 

ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ 

ʪʘʨʭʘʣʪʳʥ ʟʫʨʘʛʣʘʣ 

ʭʠʡʭ 

4-6  

ʩʘʨ 

ɼ. ʉʘʥʞʩװʨʵʥ  

/ʈʘʜʠʦ ʭʦʣʙʦʦʥʳ 

ʠʥʞʝʥʝʨ/ 

ʇ.ʋʫʛʘʥʙʘʷʨ 

ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ 

ʪʘʨʭʘʣʪ, ʭʘʤʨʘʭ ʭװʨʵʵʛ ʛʦʣ ʛʦʣ 

 ʨʵʵʨ ʛʘʨʛʘʩʘʥ ʟʫʨʘʛʣʘʣװװʩʛװװ

ʙʵʣʵʥ ʙʦʣʥʦ 

3 

ʍװʥʠʡ װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʘʘʩ 

 ʜʵʣʪʵʡ ʮʘʭʠʣʛʘʘʥװװ

ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ 

ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥʜ 

 ʣʞ ʙʫʡ ʥᴇʣᴇᴇʣʣʠʡʛװװʟװ

ʦʨʦʥ ʟʘʡʥ ʭʵʤʞʵʵʩʵʵʨ 

7-9-ʨ 

ʩʘʨ 

ʏ.ʊʵʨʙʠʰ 

ʏ.ʆʶʫ 

ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ 

ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥʜ װʟװװʣʞ 

ʙʫʡ ʥᴇʣᴇᴇʣʣʠʡʛ ʥʠʡʪ ʪʦʦʥ 

ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʘʡʥʘ. 
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ʛʘʨʛʘʭ, ʥʠʡʪ ʪʦʦʥ 

ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʦʭ 

4 

ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ 

ʜʦʣʛʠʦʥʳ װʡʣʯʣʵʣʠʡʥ 

ʭװʣʮʵʭ ʜʵʵʜ ʭʷʟʛʘʘʨ 

(ʍɼʍ)-ʳʛ ʪʦʛʪʦʦʭ ʘʨʛʘ, 

ʘʨʛʘʯʣʘʣʳʛ ʩʫʜʣʘʭ 

10-12-ʨ 

ʩʘʨ  

ʅ.ʕʨʜʵʥʵʭװװ 

ɿ.ɸʤʛʘʣʘʥ 

ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ 

 ʣʮʵʭ ʜʵʵʜװʡʣʯʣʵʣʠʡʥ ʭװ

ʭʷʟʛʘʘʨ (ʍɼʍ)-ʳʛ ʪʦʛʪʦʦʭ 

ʘʨʛʘʯʣʘʣʳʛ ʙʦʣʦʚʩʨʫʫʣʥʘ 

5 ʗʚʮʳʥ ʪʘʡʣʘʥ 
6, 12-ʨ 

ʩʘʨ 
ʅ.ʕʨʜʵʥʵʭװװ 

ʉʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ  ʪʫʭʘʡʥ 

ʞʠʣʠʡʥ ʪʘʡʣʘʥ ʙʦʣʦʚʩʨʫʫʣʞ 

ʩʘʥʭװװʞװװʣʵʛʯ ʙʦʣʦʥ 

ʟʘʭʠʘʣʘʛʯ ʙʘʡʛʫʫʣʣʘʛʘʜ 

ʭװʨʛװװʣʩʵʥ ʙʘʡʥʘ. 

2019 ʦʥ 

1 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ 

ʦʨʯʠʥʜ ʮʘʭʠʣʛʘʘʥ 

ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ 

 ʣʮʵʭװʡʣʯʣʵʣʠʡʥ ʭװ

ʜʵʵʜ ʭʷʟʛʘʘʨ, 

ʥᴇʣᴇᴇʣʣʠʡʥ ʭʵʤʞʵʵ, 

ʥʦʨʤʳʛ ʪʦʛʪʦʦʭ 

01-4-ʨ ʩʘʨ 
ʅ.ʕʨʜʵʥʵʭװװ 

ɿ.ɸʤʛʘʣʘʥ 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʦʨʯʠʥʜ  

ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ 

 ʣʮʵʭ ʜʵʵʜ ʭʷʟʛʘʘʨʪװʡʣʯʣʵʣ ʭװ

ʙʘʡʛʘʘ ʵʩʵʭʵʜ װʥʵʣʵʣʪ ᴇʛʯ, 

ʥʦʨʤ ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʩʦʥ 

ʙʘʡʥʘ. 

2 

ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ 

ʜʦʣʛʠʦʥʳ ʭʷʥʘʣʪ 

ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ ʘʨʛʘ 

ʘʨʛʘʯʣʘʣʳʛ ʩʫʜʣʘʭ 

5-6-ʨ 

ʩʘʨ 

ʏ.ʊʵʨʙʠʰ 

ʇ.ʋʫʛʘʥʙʘʷʨ 

ʇ.ʅʷʤʩװʨʵʥ 

ʉʫʜʘʣʛʘʘʥʳ ʜװʛʥʵʣʪʵʜ 

 ʥʜʵʩʣʵʥ ʘʨʛʘʯʣʘʣ, ʟᴇʚʣᴇʤʞװ

ʙʦʣʦʚʩʨʫʫʣʥʘ 

3 ʗʚʮʳʥ ʪʘʡʣʘʥ 
6-ʨ 

ʩʘʨ 
ʅ.ʕʨʜʵʥʵʭװװ 

ɿʘʭʠʘʣʘʛʯ ʙʦʣʦʥ 

ʩʘʥʭװװʞװװʣʵʛʯ ʙʘʡʛʫʫʣʣʘʛʘʜ 

2018  ʦʥʳ 6 ʩʘʨ ʭװʨʪʵʣ  

ʭʠʡʩʵʥ ʘʞʣʳʥ ʭʵʚʣʵʤʵʣ 

ʪʘʡʣʘʥ ʭװʨʛװװʣʩʵʥ ʙʘʡʥʘ 

4 

ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ 

ʜʦʣʛʠʦʥʳ ʭʷʥʘʣʪ 

ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ 

ʙʘʡʥʛʳʥ ʭʷʥʘʣʪʳʥ ʥʵʛʞ 

ʙʘʡʛʫʫʣʘʭ ʟᴇʚʣᴇʤʞ 

ʛʘʨʛʘʭ 

7-10-ʨ ʩʘʨ 
ʅ.ʕʨʜʵʥʵʭװװ 

ɿ.ɸʤʛʘʣʘʥ 

ʉʫʜʘʣʛʘʘʥʳ ʪʘʡʣʘʥʜ 

 ʥʜʵʩʣʵʩʵʥ ʟᴇʚʣᴇʤʞ ʛʘʨʛʘʥʘװ

5 

ʉʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʵʵʨ 

ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ 

ᴇʛװװʣʵʣ ʭʵʚʣװװʣʵʭ, 

ʠʣʪʛʵʣ ʭʵʣʵʣʮװװʣʵʭ 

11-ʨ 

ʩʘʨ 
ʊᴇʩʣʠʡʥ ʛװʡʮʵʪʛʵʛʯʠʜ 

ɹʆɸɾʗ-ʥʳ  ʤʵʨʛʵʞʠʣʪʵʥ ʥʘʨʪ 

ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʵʵʨ ʵʨʜʵʤ 

ʰʠʥʞʠʣʛʵʵʥʠʡ ʭʵʣʵʣʮװװʣʵʛ 

ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʥʘ.  

ʕʐ-ʥʠʡ ᴇʛװװʣʣʠʡʛ ʭʵʚʣʵʣʜ 

ʥʠʡʪʣװװʣʥʵ 

6 
ʕʮʩʠʡʥ ʪʘʡʣʘʥ 

ʙʦʣʦʚʩʨʫʫʣʞ ʭװʣʵʵʣʛʵʥ 

ᴇʛᴇʭ 

11-ʨ 

ʩʘʨ 
ʅ.ʕʨʜʵʥʵʭװװ 

ʉʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ  ʪʘʡʣʘʥ 

ʙʦʣʦʚʩʨʫʫʣʞ ʩʘʥʭװװʞװװʣʵʛʯ 

ʙʦʣʦʥ ʟʘʭʠʘʣʘʛʯ ʙʘʡʛʫʫʣʣʘʛʘʜ 

ʭװʨʛװװʣʩʵʥ ʙʘʡʥʘ. 
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ʅʵʛʜװʛʵʵʨ ʙװʣʵʛ. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ ʭװʥʠʡ ʙʠʝʜ װʟװװʣʵʭ 

ʥᴇʣᴇᴇʣᴇʣ, ʪװװʥʠʡʛ װʥʵʣʵʭ ʩʪʘʥʜʘʨʪ, ʰʘʘʨʜʣʘʛʫʫʜ 

1.1. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ ʦʥʦʣʳʥ ʦʡʣʛʦʣʪʫʫʜ 

1.1.1. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ ʪʫʭʘʡ 

ʎʘʭʠʣʛʘʘʥ ʮʵʥʵʛʪʵʡ ʙᴇᴇʤʩʠʡʥ ʭʦʦʨʦʥʜʳʥ ʭʘʨʠʣʮʘʥ װʡʣʯʣʵʣʠʡʛ ʙʠʡ ʙʦʣʛʦʜʦʛ 

ʭװʯ ʙᴇʛᴇᴇʜ װװʥʠʡ ʷʚʘʛʜʘʭ ʦʛʪʦʨʛʫʡʥ ʭʵʩʛʠʡʛ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥ ʛʵʥʵ. ʊʘʪʘʭ 

ʭװʯʠʡʛ ʵʩ ʪʦʦʮʚʦʣ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ װʡʣʯʣʵʣ ʥʴ ᴇʜᴇʨ ʪʫʪʤʳʥ ʘʤʴʜʨʘʣʜ 

ʪʦʭʠʦʣʜʦʭ ʙʘʨʘʛ ʙװʭ װʟʵʛʜʵʣ, ʶʤʩʳʥ װʥʜʩʵʥ ʰʘʣʪʛʘʘʥ ʙʦʣʥʦ. ɾʠʰʵʵʣʙʵʣ: 

ʤʘʪʝʨʠʘʣʣʘʛ ʟװʡʣʩʠʡʛ ʪװʣʭʵʭ ʪʘʪʘʭ ʥʴ ʙʠʜʥʠʡ ʙʦʣʦʥ ʤʘʪʝʨʠʘʣʣʘʛ ʟװʡʣʩʠʡʥ 

ʤʦʣʝʢʫʣʫʫʜ ʭʦʦʨʦʥʜʳʥ ʭװʯʥʵʵʩ װװʜʥʵ. ʕʜʛʵʵʨ ʥʴ ʮʘʘʰʣʘʘʜ ʘʪʦʤ ʭʦʦʨʦʥʜʳʥ 

 ,ʡʣʯʣʵʣʵʵʨ ʙʠʡ ʙʦʣʜʦʛ. ɸʪʦʤ ʜʘʭʴ ʵʣʝʢʪʨʦʥ, ʧʨʦʪʦʥʫʫʜʳʛ ʙʘʨʴʮʘʣʜʫʫʣʜʘʛװ

ʤʦʣʝʢʫʣ ʜʘʭʴ ʘʪʦʤʫʫʜʳʛ ʙʘʨʴʮʘʣʜʫʫʣʜʘʛ ʭװʯ ʥʴ ʤᴇʥ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʭװʯ ʶʤ. 

ʀʡʥʭװװ ʪʫʩ ʭװʯ ʘʪʦʤʫʫʜʳʛ ʪʦʡʨʦʥ ʵʨʛʵʭ ʵʣʝʢʪʨʦʥʫʫʜʳʥ ʭʘʨʠʣʮʘʥ װʡʣʯʣʵʣʠʡʥ װʨ 

ʜװʥʜ װװʩʵʭ ʭʠʤʠʡʥ ʧʨʦʮʝʩʩʫʫʜʳʛ ʤᴇʥ ʟʘʭʠʨʜʘʛ ʙʦʣʥʦ. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʭװʯ ʥʴ 

ʮʘʭʠʣʛʘʘʥ ʦʨʦʥ, ʩʦʨʦʥʟʦʥ ʦʨʥʳ ʘʣʴ ʘʣʠʥʜ ʠʣʵʨʭʠʡʛʵʵʨ װʟʵʛʜʵʥʵ. ʕʥʵ ʭʦʸʨ ʥʴ 

ʝʨʜᴇᴇ ʣ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥʛʠʡʥ ʭʦʸʨ ʪᴇʨʭ ʙᴇʛᴇᴇʜ ʭʦʦʨʦʥʜʦʦ ʥʘʨʠʡʥ ʫʷʣʜʘʘʪʘʡ. 

ʎʘʭʠʣʛʘʘʥ ʦʨʦʥ ᴇᴇʨʯʣᴇʛʜᴇʭᴇʜ ʩʦʨʦʥʟʦʥ ʦʨʦʥ װװʩʵʞ, ʤᴇʥ ʘʜʠʣʘʘʨ ʩʦʨʦʥʟʦʥ 

ʦʨʥʳ ᴇᴇʨʯʣᴇʣʪᴇᴇʨ ʮʘʭʠʣʛʘʘʥ ʦʨʦʥ װװʩʥʵ. ʕʥʵ װʟʵʛʜʣʠʡʛ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ 

ʠʥʜʫʢʮʣʵʣ ʛʵʭ ʙᴇʛᴇᴇʜ ʮʘʭʠʣʛʘʘʥ ʛʝʥʝʨʘʪʦʨ, ʠʥʜʫʢʮʠʡʥ ʤʦʪʦʨ, ʪʨʘʥʩʬʦʨʤʘʪʦʨ 

ʘʞʠʣʣʘʭ װʥʜʵʩ ʩʫʫʨʴ ʙʦʣʥʦ. ʎʘʭʠʣʛʘʘʥ ʦʨʦʥ ʥʴ ʮʘʭʠʣʛʘʘʥ ʧʦʪʝʥʮʠʘʣ, ʮʘʭʠʣʛʘʘʥ 

ʛװʡʜʵʣ ʟʵʨʵʛ ʪװʛʵʵʤʵʣ װʟʵʛʜʣװװʜʠʡʥ װʨ ʜװʥʜ ʙʠʡ ʙʦʣʜʦʛ. ʉʦʨʦʥʟʦʥ ʦʨʦʥ ʥʴ 

ʩʦʨʦʥʟʦʥʪʦʡ ʭʦʣʙʦʛʜʜʦʛ ʭװʯʥʠʡ ʵʭ װװʩʚʵʨ ʙʦʣʥʦ. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʭװʯ ʥʴ 

ʬʦʪʦʥ, ʚʝʨʪʫʘʣ ʬʦʪʦʥ ʛʵʩʵʥ ʤʵʜʵʵʣʵʣ ʜʘʤʞʫʫʣʘʭ ʙᴇᴇʤʩʠʡʥ ʜʘʤʞʫʫʣʘʣʪʘʘʨ 

ʘʞʠʣʣʘʥʘ. ɹʠʝʪװװʜ ʥʴ ᴇᴇʨ ʭʦʦʨʦʥʜʦʦ ʤʵʜʵʵʣʵʣ ʜʘʤʞʫʫʣʘʭ ʙᴇᴇʤ ʩʦʣʠʣʮʩʦʥʦʦʨ 

ʦʡʣʛʦʣʮʦʭ ʭװʯ װװʩʵʞ, ʩʦʣʠʣʮʦʦ ʥʴ ʙᴇᴇʤʩװװʜʠʡʛ ʭʦʦʨʦʥʜ ʥʴ ʪװʣʭʵʭ ʙʫʶʫ ʪʘʪʘʭʳʥ 

ʦʨʦʥʜ ʵʜʛʵʵʨʠʡʛ ʩʦʣʠʣʮʫʫʣʘʭ ʙᴇᴇʤʩװװʜʠʡʥ ʰʠʥʞ ʯʘʥʘʨʳʛ ᴇᴇʨʯʠʣʥᴇ. ʎʉʆ ʥʴ 3 

ʪᴇʨᴇʣʜ ʘʥʛʠʣʘʛʜʜʘʛ. װתʥʜ: 

1. ʉʪʘʪʠʢ ʮʘʭʠʣʛʘʘʥ ʦʨʦʥ ï װװʩʛװװʨ ʥʴ ʪʘʡʚʘʥ ʙʘʡʜʘʣʜ ʦʨʰʠʭ ʮʵʥʵʛ.  

2. ʉʪʘʪʠʢ ʩʦʨʦʥʟʦʥ ʦʨʦʥ ï װװʩʛװװʨ ʥʴ ʪʦʛʪʤʦʣ ʛװʡʜʣʠʡʥ ʫʨʩʛʘʣ.  

3. ɼʠʥʘʤʠʢ ʙʫʶʫ ʭʫʚʴʩʘʭ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥ ï װװʩʛװװʨ ʥʴ ʭʫʚʴʩʘʭ 

ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥ. װתʥʠʡ װʨ ʜװʥʜ ʎʉɼ װװʩʵʭ ʙʘ ʵʥʵ ʥʴ ʎʉʆ-ʛʠʡʥ ʵʥʝʨʛʠʡʥ 

ʟᴇᴇʛʯ ʶʤ. ʎʉʆ-ʛʠʡʥ ʵʥʝʨʛʠʡʥ װװʩʛװװʨʠʡʛ ʠʜʵʚʭʪʵʡ ʙʘ ʠʜʵʚʭʛװʡ ʛʵʞ ʘʥʛʠʣʘʥ װʟʵʞ 

ʙʦʣʥʦ. ʎʉɼ ʥʴ ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘʨʘʘ ʘʥʛʠʣʘʛʜʘʭ ʙʘ װװʩʛװװʨ ʥʴ ʤᴇʥ ʜʘʚʪʘʤʞʠʡʥ 

ʜʠʘʧʘʟʦʥ ʙװʨʜ ᴇᴇʨ ᴇᴇʨ ʙʘʡʜʘʛ.  
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ɹʘʡʛʘʣʠʡʥ ʵʭ װװʩʚʵʨʵʵʩ ʛʘʜʥʘ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʩʧʝʢʪʨ ʥʴ ʭװʥʠʡ ʙװʪʵʵʩʵʥ ʵʭ 

 ʣʵʛʯ, ʨʘʜʠʦ ʩʪʘʥʮ, ʛʘʨ ʫʪʘʩʥʳװװʩʚʵʨʵʵʩ ʙʠʡ ʙʦʣʥʦ. ʕʥʜ ʪʝʣʝʚʠʟʠʡʥ ᴇʨʛᴇʥ ʥʵʚʪʨװװ

ʙʘʘʟ ʩʪʘʥʮʳʛ ʥʵʨʣʵʞ ʙʦʣʥʦ. ʎʉʆ-ʛ ʪʦʜʦʨʭʦʡʣʜʦʛ ʛʦʣ ʟװʡʣ ʥʴ ʜʘʚʪʘʤʞ ʙʦʣʦʥ 

ʪװװʥʠʡ ʭʘʨʛʘʣʟʘʭ ʜʦʣʛʠʦʥʳ ʫʨʪ ʶʤ. ᴆᴇʨ ᴇᴇʨ ʜʘʚʪʘʤʞ ʥʴ ʷʥʟ ʙװʨʠʡʥ ʘʨʛʘ ʟʘʤʘʘʨ 

ʙʠʝ ʙʠʝʜʵʵ ʭʘʨʠʣʮʘʥ װʡʣʯʠʣʜʵʛ. ɼʘʚʪʘʤʞ ʥʴ ʩʝʢʫʥʜ ʜʵʭ ʭʵʣʙʵʣʟʣʠʡʥ ʪʦʦʛʦʦʨ 

ʪʦʜʦʨʭʦʡʣʦʛʜʦʥʦ. 

ʊʠʡʤʵʵʩ ʜʦʣʛʠʦʥʳ ʫʨʪ, ʜʘʚʪʘʤʞ 2 ʥʴ ʭʦʦʨʦʥʜʦʦ ʩʘʣʰʛװʡ ʫʷʣʜʘʘ ʭʦʣʙʦʦʪʦʡ 

ʙʘʡʜʘʛ. ɼʦʣʛʠʦʥʳ ʫʨʪ ʠʭʩʵʭ ʪʫʩʘʤ ʜʘʚʪʘʤʞ ʙʘʛʘʩʥʘ. ʎʉɼ ʥʴ ʦʨʯʠʥʜ ʛʵʨʣʠʡʥ 

ʭʫʨʜʘʘʨ ʪʘʨʭʘʥʘ.  ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ ὅ σz ρπ
̍

̒
  ʭʫʨʜʪʘʡ ʪʘʨʭʘʞ ʙʘʡʛʘʘ ʮʘʭʠʣʛʘʘʥ 

ʩʦʨʦʥʟʦʥ ʭʵʣʙʵʣʟʣʠʡʛ ñʎʘʭʠʣʛʘʘʥ ʉʦʨʦʥʟʦʥ ɼʦʣʛʠʦʥò ʛʵʥʵ. ʊװװʥʯʣʵʥ ʛʵʨʵʣ, 

ʣʘʟʝʨʳʥ ʪʫʷʘ, ʭʵʪ ʷʛʘʘʥ ʪʫʷʘ, ʨʝʥʪʛʝʥ ʙʘ ʛʘʤʤʘ ʟʵʨʵʛ ʮʘʮʨʘʛʫʫʜ ʯ ʙʘʩ ʎʉɼ-ʥʜ 

ʭʘʤʘʘʨʥʘ. ʎʉʆ-ʛʠʡʥ ʵʥʝʨʛʠʡʛ ʭʵʣʙʵʣʟװװʣʞ ʙʘʡʛʘʘ ʩʠʩʪʝʤʠʡʥ ʦʚʦʨ ʭʵʤʞʵʵ (L) ʥʴ 

ʜʦʣʛʠʦʥʳ ʫʨʪ (ɚ) ï ʪʘʡ ʦʡʨʦʣʮʦʦ ʙʫʶʫ ʪװװʥʵʵʩ ʙʘʛʘ ʙʘʡʚʘʣ ʭʵʣʙʵʣʟʵʣ ʜʦʣʛʠʦʥ 

ʙʦʣʞ ʭʫʚʠʨʥʘ. ʎʉɼ-ʳʛ ʮʘʮʨʫʫʣʘʭ ʩʠʩʪʝʤ (ʘʥʪʝʥʥ)ïʠʡʥ ʦʚʦʨ ʭʵʤʞʵʵ, ʮʘʮʨʫʫʣʞ 

ʙʘʡʛʘʘ ʜʦʣʛʠʦʥʳ ʫʨʪ ʭʦʸʨʳʥ ʭʦʦʨʦʥʜʦʭ ʭʘʨʴʮʘʘ ʜʵʵʨ ʜʫʨʜʩʘʥ ʥᴇʭʮᴇʣʠʡʛ 

ʦʡʨʦʣʮʦʦʛʦʦʨ ʭʘʥʛʘʩʘʥ ʙʘʡʜʘʛ. ʀʡʤ ʫʯʨʘʘʩ ʘʥʪʝʥʥ ʎʉɼ-ʳʛ ʮʘʮʘʨʛʘʜʘʛ ʙʘʡʥʘ. 

ɸʣʠʚʘʘ ʜʦʣʛʠʦʥ ʙʘʡʛʘʣʴ ʜʵʵʨ ʙʦʜʠʪʦʦʨ ʦʨʰʠʭ ʫʯʨʘʘʩ ʪʦʜʦʨʭʦʡ ʭʵʤʞʠʛʜʵʭװװʥ 

ʧʘʨʘʤʝʪʨʪʵʡ ʙʘʡʥʘ. 

ʎʉɼ ʥʴ ʥʠʡʪʜʵʵ ʭʵʜʵʥ ʧʨʦʝʢʮʪʦʡ ʙʘʡʛʘʘʛʘʘʩ ʰʘʣʪʛʘʘʣʘʥ ʪװװʥʠʡʛ 4 ʘʥʛʠʣʥʘ.  

Á E ʜʦʣʛʠʦʥ (Ὁᾀ Í 0), (Ὄᾀ = 0), (Ὄὼ Í 0), (Ὄώ Í 0), (Ὁὼ Í 0), (Ὁώ Í 0); 

Á H ʜʦʣʛʠʦʥ (Ὄᾀ Í 0), (Ὁᾀ = 0), (Ὁὼ Í 0), (Ὁώ Í 0), (Ὄὼ Í 0), (Ὄώ Í 0); 

Á ʍʘʚʪʛʘʡ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥ  (Ὁᾀ = 0), (Ὄᾀ = 0), (Ὁώ Í 0), (Ὄὼ Í 0), (Ὁὼ 

= 0), (Ὄώ = 0); 

Á G ʜʦʣʛʠʦʥ (Ὁᾀ Í 0), (Ὄᾀ Í 0), (Ὁὼ Í 0), (Ὄὼ Í 0), (Ὁώ Í 0), (Ὄώ Í 0).  

E ʙʘ H ʜʦʣʛʠʦʥ 4-5 ʧʨʦʝʢʮʪʦʡ ʜʦʣʛʠʦʥ ʙʘ ʵʥʵ ʥʴ ʤʝʪʘʣʣ ʭʦʦʣʦʡ (ʜʦʣʛʠʦʥ 

ʭᴇʪʣװװʨ) ʜʦʪʦʨ װװʩʜʵʛ. E ʙʘ H ʜʦʣʛʠʦʥʳʛ ʨʘʜʠʦ ʨʝʣʝʡʥʠʡ ʰʫʛʘʤ, ʩʘʥʩʨʳʥ 

ʭʦʣʙʦʦʥʳ ʩʠʩʪʝʤʠʡʥ ʘʥʪʝʥʥ ʬʠʜʝʨʠʡʥ ʪʨʘʢʪʘʘʨ ʎʉɼ ʜʘʤʞʫʫʣʘʭʘʜ ᴇʨʛᴇʥ 

ʭʵʨʵʛʣʵʥʵ.  

ʍʘʚʪʛʘʡ ʎʉɼ ʥʴ 2 ʧʨʦʝʢʮʪʦʡ ʜʦʣʛʠʦʥ ʙᴇʛᴇᴇʜ ʨʘʜʠʦ ᴇʨʛᴇʥ ʥʵʚʪʨװװʣʵʛ, ʪʝʣʝʚʠʟ, 

ʭᴇʜᴇʣʛᴇᴇʥʪ ʨʘʜʠʦ ʪʝʣʝʬʦʥ, ʩʘʥʩʨʳʥ ʭʦʣʙʦʦ, ʨʘʜʠʦ ʨʝʣʝʡʥ ʰʫʛʘʤʳʥ ʭʦʣʙʦʦʥʳ 

ʩʠʩʪʝʤ, ʘʛʘʘʨʳʥ ʰʫʛʘʤ, ʢʦʘʢʩʠʘʣʴ ʢʘʙʝʣʴ, ᴇʥʜᴇʨ ʙʘ ʥʘʤ ʜʘʚʪʘʤʞʠʡʥ ʢʘʙʝʣʴ 

ʰʫʛʘʤʘʘʨ ʤʵʜʵʵʣʵʣ ʜʘʤʞʫʫʣʘʭʘʜ ʘʰʠʛʣʘʛʜʘʥʘ.  

G ʜʦʣʛʠʦʥ ʥʴ 6 ʧʨʦʝʢʮʪʦʡ ʜʦʣʛʠʦʥ, ᴇᴇʨᴇᴇʨ ʭʵʣʙʵʣ ʛʵʨʣʠʡʥ ʜʦʣʛʠʦʥ, װװʥʠʡʛ 

ʦʧʪʠʢ ʢʘʙʝʣʠʘʨ ʜʦʭʠʦ ʜʘʤʞʫʫʣʘʭʘʜ ʘʰʠʛʣʘʥʘ.  
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ʍʘʤʛʠʡʥ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʛʜʵʭ ʜʦʣʛʠʦʥʳ ʪʦʦʥʜ ʭʘʚʪʛʘʡ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ 

ʜʦʣʛʠʦʥ ʦʨʥʦ. ʎʉɼ-ʥ  rʭʫʨʜ ʚʘʢʫʤʜ ʛʵʨʣʠʡʥ ʭʫʨʜʪʘʡ ʪʵʥʮװװ, ʙʫʩʘʜ ʦʨʯʠʥʜ ʛʵʨʣʠʡʥ 

ʭʫʨʜʘʘʩ 

ʙʘʛʘ ʙʘ ʎʉɼ ʥʴ ʭᴇʥʜʣᴇʥ ʜʦʣʛʠʦʥ ʙᴇʛᴇᴇʜ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʭװʯʣʵʛʠʡʥ 

ʚʝʢʪʦʨʫʫʜ ʭᴇʜᴇʣʛᴇᴇʥʠʡ ʯʠʛʣʵʣʜ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʙʘʡʥʘ. 

1.1.2. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ ʘʥʛʠʣʘʣ 

ʎʉɼ ʥʴ ʩʦʨʦʥʟʦʥ ʙʦʣʦʥ ʮʘʭʠʣʛʘʘʥ ʭʵʣʙʵʣʟʣʵʵʩ ʙװʨʜʜʵʛ ʙᴇʛᴇᴇʜ "ʭᴇʥʜʣᴇʥ" 

ʜʦʣʛʠʦʥ ʶʤ. ʎʉɼ-ʫʫʜ ʥʴ ʮʘʭʠʣʛʘʘʥ ʮʵʥʵʛʠʡʥ ʭʵʩʛװװʜʠʡʥ ʭᴇʜᴇʣʛᴇᴇʥᴇᴇʨ װװʩʜʵʛ. 

ʎʉɼ-ʥʜ ʨʘʜʠʦ ʜʦʣʛʠʦʥ, ʭʵʪ ʫʣʘʘʥ ʪʫʷʘ, װʟʵʛʜʵʭ ʛʵʨʵʣ, ʭʵʪ ʷʛʘʘʥ ʪʫʷʘ, ʨʝʥʪʛʝʥ ʪʫʷʘ, 

ʛʘʤʤʘ ʪʫʷʘ ʮʘʮʨʘʛ ʙʘʛʪʘʥʘ (1.1-ʨ ʟʫʨʘʛ). ʎʉɼ-ʥʳ ʮʘʮʘʨʛʘʣʪʳʛ ʠʦʥʞʫʫʣʘʛʯ ʙʘ װʣ 

ʠʦʥʞʫʫʣʘʛʯ ʛʵʞ 2 ʘʥʛʠʣʜʘʛ. 

 

1.1-ʨ ʟʫʨʘʛ. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ ʩʧʝʢʪʨ 

 ʣ ʠʦʥʞʫʫʣʘʛʯ ʮʘʮʘʨʛʘʣʪ: ʍʵʪ ʷʛʘʘʥ ʪʫʷʘʥʳ ʟʫʨʚʘʩʘʘʩ ʜʦʦʰ ʨʘʜʠʦת .1

ʜʘʚʪʘʤʞʪʘʡ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʮʘʮʘʨʛʘʣʪʳʛ ñתʣ ʠʦʥʞʫʫʣʘʛʯ ʮʘʮʘʨʛʘʣʪò ʛʵʞ 

ʥʵʨʣʵʥʵ. ʕʥʵ ʪᴇʨʣʠʡʥ ʮʘʮʘʨʛʘʣʪ ʥʴ ʙʠʝʪʠʡʥ ʭʫʚʴʜ ʘʪʦʤʳʥ ʪװʚʰʠʥʜ ᴇᴇʨʯʣᴇʣʪ 

ʦʨʫʫʣʘʭ, ʵʣʝʢʪʨʦʥʳʛ ʯᴇʣᴇᴇʣᴇʭ (ʠʦʥʞʫʫʣʘʭ) ʭʵʤʞʵʵʥʠʡ ʭʘʥʛʘʣʪʪʘʡ ʵʥʝʨʛʠ 

ʙʘʡʜʘʛʛװʡ. ʈʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʎʉʆ ʥʴ װʣ ʠʦʥʞʫʫʣʘʛʯ ʮʘʮʘʨʛʘʣʪʘʜ ʭʘʤʘʘʨʥʘ. ʕʥʜ 

ʜʘʨʘʘʭ ʪᴇʭᴇᴇʨᴇʤʞװװʜ ʭʘʤʘʘʨʥʘ.

- ʍᴇʜᴇʣʛᴇᴇʥʪ ʭʦʣʙʦʦʥʳ ʪᴇʭᴇᴇʨᴇʤʞ,   - ɻʘʨ ʫʪʘʩ ʙʦʣʦʥ ʙʘʘʟ ʩʪʘʥʮ, 

- ʈʘʜʘʨʳʥ ʙʘʡʛʫʫʣʘʤʞ,      - ɸʣʩʳʥ ʫʜʠʨʜʣʘʛʘ,  

- ʎʘʭʠʣʛʘʘʥ ʙʦʣʦʥ ʵʣʝʢʪʨʦʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ,  - Wifi ʨᴇװʪʝʨ,  

- ᴆʥʜᴇʨ ʭװʯʜʵʣʠʡʥ ʰʫʛʘʤ,     - Bluetooth ʪᴇʭᴇᴇʨᴇʤʞ,  

- Baby monitor,       - ɹʠʯʠʣ ʜʦʣʛʠʦʥʳ ʟʫʫʭ ʛ.ʤ 

2. ʀʦʥʞʫʫʣʘʛʯ ʮʘʮʘʨʛʘʣʪ: UV ʙʫʶʫ ʭʵʪ ʷʛʘʘʥ ʪʫʷʘʥʳ ʟʫʨʚʘʩʘʘʩ ʜʵʵʰ 

ʜʘʚʪʘʤʞʪʘʡ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʮʘʮʘʨʛʘʣʪʳʛ ñʠʦʥʞʫʫʣʘʛʯ ʮʘʮʘʨʛʘʣʪò ʛʵʞ 
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ʥʵʨʣʵʜʵʛ. ʀʦʥʞʫʫʣʘʛʯ ʮʘʮʘʨʛʘʣʪ ʥʴ ʪʫʭʘʡʥ ʤʘʪʝʨʠʘʣ, ʙʠʝʪʠʡʥ ʘʪʦʤʳʥ ʙװʪʮʠʡʛ 

ᴇᴇʨʯʠʣʞ ʵʣʝʢʪʨʦʥʳʛ ʯᴇʣᴇᴇʣᴇʭ, ʫʣʤʘʘʨ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘʜ ʥʴ ʥᴇʣᴇᴇʣʞ ʯʘʜʘʭʫʡʮ 

ʭʘʥʛʘʣʪʪʘʡ ʠʭ ʵʥʝʨʛʠʪʵʡ  ʙʘʡʜʘʛ. ʀʦʥʞʫʫʣʘʛʯ ʮʘʮʘʨʛʘʣʪʳʥ ʭʘʤʛʠʡʥ ʪװʛʵʵʤʵʣ 

ʭʵʣʙʵʨ ʙʦʣ ʨʝʥʪʛʝʥ ʪʫʷʘ ʙʦʣʦʥ ʛʘʤʤʘ ʪʫʷʘ ʶʤ. ʀʦʥʞʫʫʣʘʛʯ ʮʘʮʨʘʛ ʥʴ ʭʦʨ 

ʭᴇʥᴇᴇʣʪʵʡ װʭʣʠʡʥ ʘʶʫʣʪʘʡ ʮʘʮʨʘʛ ʫʯʠʨ ʘʤʴʜ ʦʨʛʘʥʠʟʤʳʥ ʵʩʠʡʥ ʛʝʥʝʪʠʢʠʡʥ 

ʤʘʪʝʨʠʘʣʳʛ ᴇᴇʨʯʠʣʜᴇʛ. ɻʝʥʝʪʠʢʠʡʥ ʤʘʪʝʨʠʘʣ ᴇᴇʨʯʣᴇʛʜʩᴇʥ װʝʜ ʵʩʠʡʥ װʭʵʣ ʵʩʚʵʣ 

ʵʩʠʡʥ ʤʫʪʘʮʠ ʷʚʘʛʜʜʘʛ. ʀʦʥʞʫʫʣʘʛʯ ʮʘʮʨʘʛ ʥʴ ʩʘʥʩʨʘʘʩ ʵʩʚʵʣ ʫʨʘʥ ʨʘʜʦʥʳ ʛʘʟ ʛʵʭ 

ʤʵʪ ʜʵʣʭʠʡʥ ʛʘʜʘʨʛʫʫʜ ʙʘʡʜʘʛ ʙʘʡʛʘʣʠʡʥ ʙʘʷʣʛʫʫʜʘʘʩ ʷʣʛʘʨʘʭ ʙʦʣʦʤʞʪʦʡ ʙʘ 

ʭװʥʠʡ ʙʫʨʫʫʪʘʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʫʣʤʘʘʩ ʯ ʤᴇʥ ʘʜʠʣ ʷʣʛʘʨʜʘʛ. ʄᴇʥ ʮᴇʤʠʡʥ ʵʥʝʨʛʠ 

 ʡʣ ʘʞʠʣʣʘʛʘʘ, ʮʘʮʨʘʛʪ ʠʜʵʚʭʪ ʭʘʷʛʜʘʣװ ʡʣʜʚʵʨʠʡʥװ ʩʛʵʭ, ʵʤʥʵʣʵʛ ʙʦʣʦʥװװ

ʪʵʵʚʵʨʣʵʣʪ ʛʘʟ ʥʝʬʪʠʡʥ ᴇʨᴇʤʜʣᴇʛ ʟʵʨʛʵʵʩ ʷʣʛʘʨʥʘ.  

1.1.3. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨװװʜ 

ʎʉʆ-ʛʠʡʥ ʵʥʝʨʛʠʡʥ װװʩʛװװʨʠʡʛ ʠʜʵʚʭʪʵʡ ʙʘ ʠʜʵʚʭʛװʡ ʛʵʞ ʘʥʛʠʣʘʥ װʟʜʵʛ. 

ʀʜʵʚʭʪʵʡ װװʩʛװװʨʪ ʭװʥʠʡ ʦʨʦʣʮʦʦʪʦʡ ʙװʪʵʵʛʜʩʵʥ ʪʦʜʦʨʭʦʡ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯʥʠʡ 

ʵʭ װװʩʛװװʨʠʡʛ ʟʦʨʠʫʜʘʘʨ ʭʵʨʵʛʣʵʞ ʙʘʡʞ ʎʉɼ-ʥ  rװװʩʛװװʨװװʜ ʙʘʛʪʘʭ ʙʦʣ ʠʜʵʚʭʛװʡ 

 ʜʠʡʛ ʙʘʛʪʘʘʥװװʨװװʩʛװװ ʭװʨʠʡʥ ʘʥʛʠʣʘʣʜ ʙʘʡʛʘʣʠʡʥ ʛʘʨʘʣʪʘʡ ʎʉɼ-ʥʳ ʙװװʩʛװװ

ʦʡʣʛʦʞ ʙʦʣʥʦ. ʎʉɼ ʥʴ ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘʛʘʘʨʘʘ ʘʥʛʠʣʘʛʜʘʭ ʙʘ װװʩʛװװʨ ʥʴ ʤᴇʥ 

ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘ ʙװʨʜ ᴇᴇʨ ᴇᴇʨ ʙʘʡʜʘʛ. 100Kɻʮ-300ɻɻʮ ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘ ʥʴ 

ʦʨʯʥʳ ʎʉɼ-ʥʳ ʙʦʭʠʨʜʣʳʥ ʛʦʣ װʥʜʵʩ ʙᴇʛᴇᴇʜ ʭװʥʠʡ ʙʠʝ, ʵʨʛʵʥ ʪʦʡʨʥʳ ʦʨʯʠʥʜ 

ʭʘʤʛʠʡʥ ʠʭ ʭʦʨ ʥᴇʣᴇᴇ װʟװװʣʵʭ ʤʘʛʘʜʣʘʣʪʘʡ װʣ ʠʦʥʞʫʫʣʘʛʯ ʮʘʮʨʘʛʠʡʛ װװʩʛʵʜʵʛ 

ʙʦʣʦʭʳʛ ʩʫʜʘʣʛʘʘʛʘʘʨ ʪʦʛʪʦʦʩʦʥ ʙʘʡʜʘʛ. תʣ ʠʦʥʞʫʫʣʘʛʯ ʎʉɼ-ʥ  rװװʩʛװװʨװװʜʠʡʛ 1.1-

ʨ ʭװʩʥʵʛʪʵʜ װʟװװʣʵʚ.  

1.1-ʨ ʭװʩʥʵʛʪ. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨװװʜ 

ɼ/ʜ ʈʘʜʠʦ ʜʘʚʪʘʤʞ װתʩʛװװʨʠʡʥ ʪᴇʨᴇʣ ʅʵʚʪʨװװʣʵʛʯʠʡʥ ʯʘʜʘʣ [ɺʪ] 

1 80-110 ʄɻʮ ʈʘʜʠʦ ᴇʨʛᴇʥ ʥʵʚʪʨװװʣʵʛ 1000 

2 500-600ʄɻʮ ʊʝʣʝʚʠʟʠʡʥ ᴇʨʛᴇʥ ʥʵʚʪʨװװʣʵʛ 100-5000 

3 700-800ʄɻʮ װתʨʵʥ ʭʦʣʙʦʦ LTE 40 

4 800-900 ʄɻʮ װתʨʵʥ ʭʦʣʙʦʦ CDMA 2G  20-60 

5 900-1000 ʄɻʮ װתʨʵʥ ʭʦʣʙʦʦ GSM 2G 45 

6 1700-1800 ʄɻʮ װתʨʵʥ ʭʦʣʙʦʦ GSM 2G 20;45 

7 1800 ʄɻʮ װתʨʵʥ ʭʦʣʙʦʦ LTE 20 

8 2100 ʄɻʮ װתʨʵʥ ʭʦʣʙʦʦ 3G 20-80 

9 2500-2600 ʄɻʮ װתʨʵʥ ʭʦʣʙʦʦ LTE 45 

10 2.4ɻɻʮ; 5ɻɻʮ WiFi 0.01-0.1 



20 
 

1.1.4. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥ ʙʘ ʵʨװװʣ ʤʵʥʜ 

ɹʠʝ ʙװʭʵʣʜʵʵ ʶʤ ʫʫ ʥʵʛʵʵʭʵʥ ʭʵʩʵʛ ʥʴ ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʦʨʥʳ ʥᴇʣᴇᴇʥʜ ʦʨʩʦʥ 

 ʡʜʣʠʡʥ ʪʫʭʘʡװʡʜʵʣ ʠʥʜʫʢʮʣʵʛʜʵʥʵ. ɹʠʝʠʡʥ ʠʥʜʫʢʮʠʡʥ ʛװʥʠʡ ʙʠʝʜ ʜʦʪʦʦʜ ʛװʝʜ ʭװ

ʘʩʫʫʜʣʳʛ ʥʵʣʵʵʜ ʥʘʤ ʜʘʚʪʘʤʞ ʜʵʵʨ ʪʫʭʘʡʣʙʘʣ 100ʄɻʮ-ʵʵʩ ʜʦʦʰ, ʦʥʮʦʣʙʦʣ 

30ʄɻʮ-ʵʵʩ ʜʦʦʰ ʜʘʚʪʘʤʞ ʜʵʵʨ ʘʚʯ װʟʜʵʛ. ɹװʨ ʪʦʜʨʫʫʣʙʘʣ, ʘʩʘʨ ʠʭ ʭʵʤʞʵʵʥʠʡ 

ʙʠʝʠʡʥ ʠʥʜʫʢʮʠʡʥ ʛװʡʜʵʣ ʨʘʜʠʦ ʜʘʚʪʘʤʞʠʡʥ װװʩʛװװʨʠʡʥ ʦʡʨʳʥ ʦʨʥʳ ʤʫʞʠʜ 

ʠʣʵʨʜʵʛ. ʍװʥʠʡ ʙʠʝʜ ʠʥʜʫʢʮʵʣʩʵʥ ʵʥʵʭװװ ʛװʡʜʣʠʡʥ ʭʵʤʞʵʵʛ ᴇʥʜᴇʨ 

ʥʘʨʠʡʚʯʣʘʣʪʘʡʛʘʘʨ ʦʣʦʭʦʜ ʙװʨʵʥ ʭʵʤʞʵʵʥʠʡ ʟʘʛʚʘʨ ʭʵʨʵʛʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

ʅᴇʣᴇᴇʣᴇʣʜ ᴇʨʪᴇʞ ʙʦʣʦʭ ʭװʥʠʡ ʙʘʡʨʣʘʣ, ʪᴇʨʭ ʙʘʡʜʘʣ ʙʘ ʭʵʤʞʵʵʛ ʜʫʫʨʘʡʣʛʘʥ 

ʭʠʡʩʵʥ ʟʘʛʚʘʨʳʛ ʩʫʜʘʣʞ ʙʫʡ װװʩʛװװʨʠʡʥ ʦʡʨʳʥ ʦʨʥʳ ʤʫʞʠʜ ʙʘʡʨʣʫʫʣʥʘ. ʊʵʛʵʵʜ 

ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʠʥʜʫʢʮʠʡʥ ʛװʡʜʣʠʡʛ ʦʣʦʭʦʜ ʭʵʤʞʠʣʪʠʡʥ ʪʫʩʛʘʡ ʘʨʛʘ ʭʵʨʵʛʣʵʥʵ. 

ʈʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʠʥʜʫʢʮʠʡʥ ʛװʡʜʣʠʡʥ ʭʵʤʞʵʵʛ ʦʣʦʭʦʜ ʫʯʠʨʜʘʛ ʥʵʛ ʭװʥʜʨʵʣ ʥʴ 

ʭװʥʠʡ ʙʠʝʵʨ ʵʥʵ ʛװʡʜʵʣ ᴇʥʛᴇʨᴇʭ ʟʘʤʪʘʡ ʭʦʣʙʦʦʪʦʡ. ɾʠʰʵʵʣʙʵʣ: ʮʘʭʠʣʛʘʘʥ ʦʨʦʥ 

ʙʠʝʠʡʥ ʪʵʥʭʣʵʛʪʵʡ ʧʘʨʘʣʣʝʣʴ ʙʘʡʭʘʘʨ ʥᴇʣᴇᴇʣʞ ʙʘʡʚʘʣ ʙʠʝʵʨ ʶʤ ʫʫ ʙʠʝʠʡʥ 

ʭʵʩʛʵʵʨ ʛװʡʞ ʙʘʡʛʘʘ ʛװʡʜʵʣ ʠʭʵʚʯʣʵʥ ʭᴇʣ ʙʘ ʪʘʚʭʘʡʛʘʘʨ ʜʘʤʞʠʥ ʛʘʟʘʨ ʶʤ ʫʫ ʰʘʣ 

ʨʫʫ (ʙʘʛʘ ʧʦʪʝʥʮʠʘʣʪʘʡ ʷʤʘʨ ʛʘʜʘʨʛʫʫ ʙʠʝʪʵʡ ʢʦʥʪʘʢʪʣʘʞ ʙʘʡʛʘʘʛʘʘʩ ʭʘʤʘʘʨʘʥ) 

ʛװʡʥʵ. ʍװʥʠʡ ʙʠʝ ʙʘ ʛʘʟʘʨʪʘʡ ʮʫʚʘʘ ʙʘʡʨʣʘʩʘʥ ʙʘʛʘʞʠʡʛ ʘʰʠʛʣʘʥ ʵʥʵʭװװ 

ʮʘʭʠʣʛʘʘʥ ʦʨʥʳ ʠʥʜʫʢʮʠʡʥ ʛװʡʜʣʠʡʛ ʭʵʤʞʠʥʵ. ʍʘʨʠʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥ ʥᴇʣᴇᴇʣʞ 

ʙʘʡʛʘʘ ʪʦʭʠʦʣʜʦʣʜ ʭװʥʠʡ ʙʠʝʜ ʠʥʜʫʢʮʣʵʭ ʛװʡʜʣʠʡʛ ʭʫʡʣʘʨʩʘʥ ʛװʡʜʵʣ ʛʵʞ ʥʵʨʣʵʭ 

ʙᴇʛᴇᴇʜ ʘʥʘʪʦʤʠʡʥ ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣʦʦʨ ʪʦʡʨʦʥ ʵʨʛʵʞ, ʙʠʝʠʡʥ ʛʘʜʘʨʛʫʫʛʠʡʥ ʦʨʯʤʳʥ 

ʛʘʜʥʘ ʪʘʣʳʥ ʭʵʩʵʛʪ ʠʭʵʵʭʵʥ ʭʵʤʞʵʵʪʵʡ ʙʘʡʜʘʛ.  

ʎʉɼ ʥʴ ʭװʥʠʡ ʵʨװװʣ ʤʵʥʜ, ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥʜ ʩᴇʨʛᴇᴇʨ ʥᴇʣᴇᴇʣᴇʭ ʤʘʛʘʜʣʘʣ 

ᴇʥʜᴇʨʪʵʡ ʫʯʨʘʘʩ ʭʷʥʘʣʪ ʪʘʚʠʭ, ʦʣʦʥ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʫʡ ʩʪʘʥʜʘʨʪ ʭʵʤʞʵʵʥʵʵʩ 

ʭʵʪʨװװʣʵʭʛװʡ ʙʘʡʣʛʘʭ ʥʴ ʯʫʭʘʣ ʶʤ. ʀʡʤʵʵʩ ʎʉʆ ʭװʥʠʡ ʙʠʝʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣʣʠʡʥ 

ʪװʚʰʠʥ ʪװװʥʠʡʛ ʭʵʤʞʠʭ, ʪʦʦʮʦʦʣʦʭ, ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ ʦʣʦʥ ʩʫʜʘʣʛʘʘ, 

ʟᴇʚʣᴇʤʞװװʜ ʙʦʣʦʚʩʨʫʫʣʘʛʜʘʥ ʛʘʨʩʘʥ ʙʘʡʜʘʛ. ʆʥʦʣʳʥ ʤʘʪʝʨʠʘʣʳʥ ʩʫʜʘʣʛʘʘʥʳ 

ʭװʨʵʵʥʜ ʘʨʜ ʠʨʛʵʜʵʜ ʤʘʰ ʵʥʛʠʡʥ ʙʘʡʜʣʘʘʨ ʎʉɼ, ʪװװʥʠʡ ʭװʥʠʡ ʙʠʝʜ װʟװװʣʵʭ 

ʥᴇʣᴇᴇʣʣʠʡʥ ʪʘʣʘʘʨ ʛʘʨʳʥ ʘʚʣʘʛʘ ʙʵʣʪʛʵʥ ʍʍɿʍ-ʛʦʦʨ ʭʵʚʣװװʣʞ ʥʠʡʪʵʜ ʪװʛʵʵʩʵʥ. 

ʕʥʵ ʛʘʨʳʥ ʘʚʣʘʛʳʥ ʤʘʪʝʨʠʘʣʘʘʩ ʎʉʆ-ʛʠʡʥ ʪʘʣʘʘʨ ʜʵʣʛʵʨʵʥʛװʡ ʤʵʜʵʵʣʵʣ ʘʚʘʭ 

ʙʦʣʦʤʞʪʦʡ. 
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1.2-ʨ ʟʫʨʘʛ. ɻʘʨʳʥ ʘʚʣʘʛʳʥ ʥװװʨ ʭʫʫʜʘʩ 

1.2. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ ʭװʥʠʡ ʙʠʝʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣʣʠʡʥ ʪʫʭʘʡ 

ʥʠʡʪʵʜ ʤʵʜʵʵʣʵʣ, ʟᴇʚʣᴇʛᴇᴇ ᴇʛᴇʭ ʟʦʨʠʫʣʘʣʪʪʘʡ ʛʘʨ ʫʪʘʩʥʳ ʘʧʧʣʠʢʝʡʰʥ 

ʧʨʦʛʨʘʤ ʭᴇʛʞװװʣʵʣʪ 

ʕʥʵʭװװ ʪᴇʩʣʠʡʥ ʭװʨʵʵʥʜ ʎʉɼ, ʪװװʥʠʡ ʙʦʭʠʨʜʣʳʥ ʪʘʣʘʘʨʭ ʤʵʜʣʵʛ, ʦʡʣʛʦʣʪʳʛ 

ʥʠʡʪ ʘʨʜ ʠʨʛʵʜʵʜ ʪװʛʵʵʭ, ʤᴇʥ ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʣʣᴇᴇʩ ʭʵʨʭʵʥ ʩʵʨʛʠʡʣʵʭ ʪʘʣʘʘʨ 

ʟᴇʚʣᴇʤʞ ᴇʛᴇʭ ʟʦʨʠʣʛʦʦʨ ʛʘʨ ʫʪʘʩʥʳ ʘʧʧʣʠʢʝʡʰʥ ʭᴇʛʞװװʣʵʭ ʘʞʣʳʛ ʄʍʊʉ-ʠʡʥ 

ʤʘʛʠʩʪʨʘʥʪ ʉ.ʕʥʭʩʫʚʜ ʛװʡʮʵʪʛʵʩʵʥ. ñʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ ʣʘʚʣʘʭò 

ʘʧʧʣʠʢʝʡʰʥ ʥʴ ʎʉɼ, ʛʘʨ ʫʪʘʩ, ʙʘʘʟ ʩʪʘʥʮʫʫʜ ʭװʥʠʡ ʙʠʝʜ ʭʦʨʪʦʡ ʵʩʵʭ, ʎʉʆ-ʛʠʡʥ 

ʭʦʣʙʦʛʜʦʭ ʟᴇʚʣᴇʤʞ, ʩʪʘʥʜʘʨʪʫʫʜ, ʦʣʦʥ ʥʠʡʪʵʜ ʭʵʨʵʛʪʵʡ ʟᴇʚʣᴇʤʞװװʜʠʡʛ ʙʘʛʪʘʘʥ 

ʦʣʦʥ ʘʩʫʫʣʪʫʫʜʳʥ ʭʘʨʠʫʣʪʳʛ ʘʛʫʫʣʩʘʥ ʙᴇʛᴇᴇʜ ɸʥʛʣʠ, ʄʦʥʛʦʣ ʛʵʩʵʥ ʭʵʣʥʠʡ 

ʩʦʥʛʦʣʪʪʦʡʛʦʦʨ ʭᴇʛʞװװʣʵʣʪ ʭʠʡʛʜʩʵʥ. ɸʧʧʣʠʢʝʡʰʥʳʛ ʍʍɿʍ-ʥʜ ʭװʣʵʵʣʛʵʥ ᴇʛʯ ʦʣʦʥ 

ʥʠʡʪʠʡʥ ʭװʨʪʵʵʣ ʙʦʣʛʦʩʦʥ. 

ɸʧʧʣʠʢʝʡʰʥʳ ʦʥʮʣʦʛ: 

Á ʎʉʆ, ʪװװʥʠʡ ʘʥʛʠʣʘʣ, װװʩʛװװʨװװʜ ʭװʥʠʡ ʙʠʝʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣʣʠʡʥ ʜʵʵʜ 

ʭʷʟʛʘʘʨʳʥ ʪʘʣʘʘʨ ʠʨʛʵʜʵʜ ʤʵʜʣʵʛ ʦʣʛʦʭ; 

Á ʍʍɿʍ, ITU, WHO, ICNIRP ʟʵʨʵʛ ʙʘʡʛʫʫʣʣʘʛʫʫʜʘʘʩ ʛʘʨʛʘʩʘʥ ʎʉʆ-ʛʠʡʥ 

ʥᴇʣᴇᴇʣʣʠʡʥ ʩʪʘʥʜʘʨʪʫʫʜ ʙʦʣʦʥ ʙʫʩʘʜ ʭʦʣʙʦʛʜʦʭ ʤʵʜʵʵʣʣװװʜʠʡʛ ʭװʨʛʵʭ; 

Á ɻʘʨ ʫʪʘʩ, WiFi, ʪʝʣʝʚʠʟʦʨ, ʢʦʤʧʴʶʪʝʨ ʟʵʨʵʛ װװʩʛװװʨװװʜʠʡʛ ʭװʥʠʡ ʙʠʝʜ ʭʦʨ 

ʥᴇʣᴇᴇʛװʡʛʵʵʨ ʭʵʨʭʵʥ ʟᴇʚ ʟʦʭʠʩʪʦʡ ʭʵʨʵʛʣʵʭ ʪʘʣʘʘʨʭ ʟᴇʚʣᴇʤʞװװʜʠʡʛ ʙʘʛʪʘʘʩʘʥ. 

ɸʧʧʣʠʢʝʡʰʥʳ ʪװʛʵʵʥ ʜʵʣʛʵʨװװʣʵʣʪ: 

2018.09.27-ʥʳ ᴇʜᴇʨ ʍʍɿʍ ʙʦʣʦʥ ʄʵʜʵʵʣʵʣ ʍʦʣʙʦʦʥʳ ʆʧʝʨʘʪʦʨʫʫʜʳʥ 

ɸʩʩʦʮʠʘʮʠ (ʄʍʆɸ) ʭʘʤʪʨʘʥ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʩʘʥ ICT EXPO-2018 װʟʵʩʛʵʣʵʥʛʠʡʥ 

ñɼʠʞʠʪʘʣ ʭʵʨʵʛʣʵʛʯ ʙʘ ʵʨװװʣ ʤʵʥʜò ʬʦʨʫʤʳʥ ʭʵʣʵʣʮװװʣʛʠʡʥ װʝʵʨ ñʎʘʭʠʣʛʘʘʥ 
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ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ ʙʦʭʠʨʜʣʳʥ ʪᴇʣᴇʚ ʙʘʡʜʘʣ, ʙʦʭʠʨʜʦʣ ʙʫʫʨʫʫʣʘʭ ʩʫʜʘʣʛʘʘò 

ʪᴇʩʣʠʡʥ ʭװʨʵʵʥʜ ʭʠʡʛʜʩʵʥ ñʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ ʣʘʚʣʘʭò ʘʧʧʣʠʢʝʡʰʥʳʛ 

ʦʣʦʥ ʥʠʡʪʵʜ ʪʘʥʠʣʮʫʫʣʩʘʥ.  

 

1.3-ʨ ʟʫʨʘʛ. ʍʵʣʵʣʮװװʣʛʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ 

ʄᴇʥ ʍʍɿʍ ʙʦʣʦʥ ʄʍʆɸ ʭʘʤʪʨʘʥ ñʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥ ʙʘ ʭװʥʠʡ ʵʨװװʣ 

ʤʵʥʜò ʩʝʤʠʥʘʨʳʥ ʭװʨʵʵʥʜ ʦʣʦʥ ʥʠʡʪʵʜ ʎʉɼ-ʥʳ ʟʦʭʠʩʪʦʡ ʭʵʨʵʛʣʵʵ, ʫʯʠʨʯ ʙʦʣʦʭ 

ʵʨʩʜʵʣʠʡʥ ʪʘʣʘʘʨ ʤʵʜʵʵʣʵʣ ᴇʛᴇʭ ʟʦʨʠʣʛʦʦʨ ʙʦʛʠʥʦ ʭʵʤʞʵʵʥʠʡ ʢʠʥʦʛ ʙװʪʵʵʞ 

ʪʝʣʝʚʠʟ ʙʦʣʦʥ ʮʘʭʠʤ ʩװʣʞʵʵʛʵʵʨ ʜʘʤʞʫʫʣʞ ʥʠʡʪʵʜ ʭװʨʛʵʩʵʥ. ʕʥʵ װʝʵʨ ñʎʘʭʠʣʛʘʘʥ 

ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ ʣʘʚʣʘʭò ʘʧʧʣʠʢʝʡʰʥʳʛ ʦʣʦʥ ʥʠʡʪʵʜ ʩʫʨʪʘʣʯʠʣʩʘʥ. 

ɸʧʧʣʠʢʝʡʰʥʳʛ Android ʙʦʣʦʥ iOS װʡʣʜʣʠʡʥ ʩʠʩʪʝʤʜ ʟʦʨʠʫʣʘʛʜʩʘʥ ʙʘ Play store 

ʙʦʣʦʥ App store-ʜ ʙʘʡʨʰʫʫʣʩʘʥ ʙᴇʛᴇᴇʜ 1.4-ʨ ʟʫʨʘʛʪ װʟװװʣʩʵʥ ʣʠʥʢ ʵʩʚʵʣ QR ʢʦʜʳʛ 

ʘh ʠʛʣʘʥ ʛʘʨ ʫʪʩʘʥʜʘʘ ʘʧʧʣʠʢʝʡʰʥʳʛ ʪʘʪʘʞ ʘʚʘʭ ʙʦʣʦʤʞʪʦʡ. 

 

1.4-ʨ ʟʫʨʘʛ. ɸʧʧʣʠʢʝʡʰʥ ʪʘʪʘʞ ʘʚʘʭ QR ʢʦʜ 
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1.5-ʨ ʟʫʨʘʛ. ɸʧʧʣʠʢʝʡʰʥʳ ʟʘʨʠʤ ʮʵʩʠʡʥ ʭʘʨʘʛʜʘʭ ʙʘʡʜʘʣ 

 

1.6-ʨ ʟʫʨʘʛ. ɸʧʧʣʠʢʝʡʰʥʳ ʟʘʨʠʤ ʘʛʫʫʣʛʳʥ ʭʘʨʘʛʜʘʭ ʙʘʡʜʘʣ 

1.3. ʄʦʥʛʦʣ ʋʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʫʡ ʭװʣʮʵʭ ʭʘʤʛʠʡʥ ʠʭ ʥᴇʣᴇᴇʛ ʪʦʛʪʦʦʩʦʥ 

ʩʪʘʥʜʘʨʪʫʫʜ 

ʄʦʥʛʦʣ ʋʣʩʳʥ ʍʍɿʍ-ʥʳ װʥʜʩʵʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʫʫʜʳʥ ʥʵʛ ʥʴ ʄʦʥʛʦʣ ʋʣʩʘʜ 

ʨʘʜʠʦ ʜʦʣʛʠʦʥʳ ʭʷʥʘʣʪʳʥ ʥʵʛʜʩʵʥ ʪʦʛʪʦʣʮʦʦʛ ʙװʨʜװװʣʵʭ, ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʎʉʆ-

ʛʠʡʥ ʭװʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʥʠʡ ʘʶʫʣʛװʡʥ ʪװʚʰʥʠʡ ʭʵʤʞʠʣʪ ʭʠʡʭ ʘʨʛʘʯʣʘʣʳʛ ʙʘʪʣʘʭ, 

ʭʵʨʵʛʞʠʣʪʵʜ ʭʷʥʘʣʪ ʪʘʚʠʭ ʶʤ. ʕʥʵ ʯʠʛʣʵʣʠʡʥ ʜʘʛʫʫ ʜʘʨʘʘʭ ʩʪʘʥʜʘʨʪʫʫʜʳʛ ʄʦʥʛʦʣ 

ʋʣʩʳʥ ʭʵʤʞʵʵʥʜ ʤᴇʨʜᴇʞ ʙʘʡʥʘ. 

1.2-ʨ ʭװʩʥʵʛʪ. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ  

ʭװʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣᴇʣʪʵʡ ʭʦʣʙʦʦʪʦʡ MNS ʩʪʘʥʜʘʨʪʫʫʜ 

ˉ 
ʉʪʘʥʜʘʨʪʳʥ 

ʪʵʤʜʵʛʣʵʛʵʵ 
ʉʪʘʥʜʘʨʪʳʥ ʥʵʨ ɸʛʫʫʣʛʘ 

1 
MNS 

5594:2015 

ʈʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ 

ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ 

ʦʨʦʥʛʠʡʥ ʭװʥʜ 

 ʣʵʭ ʥᴇʣᴇᴇʥʠʡװװʟװ

ʘʶʫʣʛװʡʥ ʪװʚʰʠʥ  

ʕʥʵ ʩʪʘʥʜʘʨʪʳʥ ʟʦʨʠʣʛʦ ʥʴ 3ʂɻʮ-ʵʵʩ 300ɻɻʮ ʭװʨʪʵʣʭ 

ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʮʘʭʠʣʛʘʘʥ ʦʨʦʥ, ʩʦʨʦʥʟʦʥ ʦʨʦʥ ʙʘ 

ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ װʡʣʯʣʵʣʠʡʥ ʫʣʤʘʘʩ 

ʭװʥʠʡ ʵʨװװʣ ʤʵʥʜʵʜ ʫʯʠʨʯ ʙʦʣʦʭ ʭʦʨʪʦʡ ʥᴇʣᴇᴇʥʠʡ ʭʵʤ 

ʭʵʤʞʵʵʛ ʪʦʛʪʦʦʞ, ʭװʤװװʩʠʡʛ ʵʥʵʭװװ ʥᴇʣᴇᴇʥᴇᴇʩ 

http://estandard.gov.mn/file.php?sid=495
http://estandard.gov.mn/file.php?sid=495
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(3ʂɻʮ -ʵʵʩ 300ɻɻʮ 

ʭװʨʪʵʣ) 

ʭʘʤʛʘʘʣʘʭʘʜ ʦʨʰʠʥʦ. ʕʥʵ ʩʪʘʥʜʘʨʪʘʘʨ 3ʂɻʮ-ʵʵʩ 

300ɻɻʮ ʭװʨʪʵʣʭ ʜʘʚʪʘʤʞʪʘʡ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ 

ʦʨʦʥʛʠʡʥ ʭװʥʜ װʟװװʣʵʭ ʭʦʨʪʦʡ ʥᴇʣᴇᴇʥᴇᴇʩ ʭʘʤʛʘʘʣʘʭ 

ʟᴇʚʣᴇʤʞװװʜʠʡʛ ʩʘʥʘʣ ʙʦʣʛʦʥʦ. ɿᴇʚʣᴇʤʞװװʜʠʡʛ װʥʜʩʵʥ 

ʭʷʟʛʘʘʨʣʘʣʪ (תʍ), ʭװʣʮʵʭ ʭʘʤʛʠʡʥ ʠʭ ʥᴇʣᴇᴇ (ʍʍʅ) 

ʛʵʩɻʥ ʭʦʸʨ װʟװװʣʵʣʪʠʡʛ ʘʰʠʛʣʘʥ ʪʦʤʴʸʦʣʥʦ. 

2 

 

MNS 

6499:2015 

 

ʍװʥʠʡ ʙʠʝʜ ʦʡʨ 

ʭʵʨʵʛʣʵʜʵʛ ʫʪʘʩʛװʡ 

ʭʦʣʙʦʦʥʳ 

ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ 

ʥᴇʣᴇᴇʣʣᴇᴇʨ װװʩʵʭ 

ʦʥʮʛʦʡ ʰʠʥʛʵʵʣʪʠʡʥ 

ʭʵʤʞʵʵʛ 

ʪʦʜʦʨʭʦʡʣʦʭ ʘʨʛʘ 

(30ʄɻʮ-ʵʩɻ 6 ɻɻʮ-

ʠʡʥ ʜʘʚʪʘʤʞʠʡʥ 

ʮʘʨʘʘʥʜ) 

ʕʥʵ ʩʪʘʥʜʘʨʪʘʘʨ 30ʄɻʮ-ʵʵʩ 6ɻɻʮ-ʠʡʥ ʜʘʚʪʘʤʞʠʡʥ 

ʮʘʨʘʘʥʜ ʭװʥʠʡ ʙʠʝʜ ʦʡʨ ʭʵʨʵʛʣʵʜʵʛ ʫʪʘʩʛװʡ ʭʦʣʙʦʦʥʳ 

ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʥᴇʣᴇᴇʣʣᴇᴇʨ װװʩʵʭ ʦʥʮʛʦʡ ʰʠʥʛʵʵʣʪʠʡʥ 

ʭʵʤʞʵʵ (ʆʐʍ)-ʛ ʪʦʜʦʨʭʦʡʣʥʦ. ʕʥʵ ʩʪʘʥʜʘʨʪ ʥʴ ʭװʥʠʡ 

ʙʠʝʜ 200 ʤʤ ʭװʨʪʵʣʭ ʟʘʡʜ ʙʘʡʨʣʘʭ ᴇᴇʨᴇᴇʨ ʭʵʣʙʵʣ, 

ʥװװʨʥʠʡ ᴇʤʥᴇ ʙʦʣʦʥ ʛʘʨʪ ʙʘʨʴʩʘʥ, ʵʩʚʵʣ ʪʫʩʣʘʭ 

ʭʵʨʵʛʩʣʵʵʨ ʙʠʝʜ ʙʦʣʦʥ ʭʫʚʮʩʘʥʜ ʭʦʣʙʦʩʦʥ ʮʘʭʠʣʛʘʘʥ 

ʩʦʨʦʥʟʦʥ ʦʨʦʥʛ ʮʘʮʘʨʛʘʛʯ ʙװʭ ʪᴇʨʣʠʡʥ ʫʪʘʩʛװʡ 

ʭʦʣʙʦʦʥʳ ʪᴇʭᴇᴇʨᴇʤʞʠʜ ʭʘʤʘʘʨʥʘ. 

3 

 

MNS 

6574:2016 

 

ʍװʥʜ ʥᴇʣᴇᴇʣʞ 

ʙʘʡʛʘʘ ʨʘʜʠʦ 

ʜʘʚʪʘʤʞʪʘʡ 

ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ 

ʦʨʦʥʛʠʡʥ ʭʵʤʞʠʣʪ 

ʙʘ ʪʦʦʮʦʦ 

(100 ʂɻʮ-ʵʵʩ 300 ɻɻʮ 

ʭװʨʪʵʣ) 

ʕʥʵ ʩʪʘʥʜʘʨʪʘʜ 100ʂɻʮ-ʵʵʩ 300ɻɻʮ ʭװʨʪʵʣ 

ʜʘʚʪʘʤʞʪʘʡ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ ʥᴇʣᴇᴇʛᴇᴇʨ 

ʭװʥʠʡ ʙʠʝ ʦʨʛʘʥʠʟʤʜ ʠʥʜʫʢʮʵʣʩʵʥ ʦʨʦʥ ʙʘ ʛװʡʜʣʠʡʥ 

ʥʠʡʪ ʭʵʤʞʵʵʛ ʭʵʤʞʠʭ ʙʘ ʪʦʦʮʦʦʣʦʭ ʘʨʛʳʛ װʟװװʣʩʵʥ. 

ʕʥʵ ʩʪʘʥʜʘʨʪʳʥ ʟʦʨʠʣʛʦ ʥʴ ʘʶʫʣ ʫʯʨʫʫʣʘʭ ʯʘʜʘʤʞʪʘʡ 

ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ 

 ʩʛʵʛʯʠʡʥ ʦʡʨʳʥ ʙʦʣʦʥ ʘʣʩʳʥ ʦʨʥʳ ʘʣʴ ʘʣʠʥʜ ʥʴװװ

ʭʵʤʞʠʭ ʙʘ ʪʦʦʮʦʦʣʦʭ ʭʘʤʛʠʡʥ ʟʦʭʠʩʪʦʡ ʘʨʛʫʫʜ ʭʠʡʛʵʵʜ 

ʭʵʤʞʠʭ ʙʘʛʘʞʫʫʜʳʛ ʟᴇʚʣᴇʤʞ ʙʦʣʛʦʭʦʜ ʦʨʰʠʥʦ.  

4 MNS  

5148:2015 

ʈʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ 

ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ 

ʦʨʥʦʦʩ ʭװʥʜ װʟװװʣʵʭ 

ʥᴇʣᴇᴇ ʘʶʫʣʛװʡʥ 

ʪװʚʰʠʥʜ ʥʠʡʮʵʞ ʙʫʡ 

ʵʩʵʭʠʡʥ װʥʵʣʛʵʵ 

ʕʥʵ ʩʪʘʥʜʘʨʪ ʥʴ ʨʘʜʠʦ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ װװʩʛʵʭ 

ʭװʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʛ װʥʵʣʞ, ʭװʥʠʡ ʙʠʝ ʭʦʨʪʦʡ 

ʥᴇʣᴇᴇʣᴇʣʜ ᴇʨʪᴇʭᴇᴇʩ ʩʵʨʛʠʡʣʵʭ, ᴇʨʪʩᴇʥ ʥᴇʭʮᴇʣʜ 

ᴇʨʪᴇʣʪʠʡʥ ʭʵʤʞʵʵʛ ʙʘʛʘʩʛʘʭ ʘʨʛʘ ʭʵʤʞʵʵʛ ʘʚʯ 

ʭʵʨʵʛʞװװʣʵʭʵʜ ʯʠʛʣʵʩʵʥ. 3ʂɻʮ-300ɻɻʮ ʜʘʚʪʘʤʞʠʡʥ 

ʮʘʨʘʘʥʜ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ װװʩʛװװʨʠʡʥ 

ʦʨʯʠʤ ʘʞʠʣʣʘʜʘʛ ʭװʤװװʩʠʡʥ ʘʞʣʳʥ ʙʘʡʨʘʥ ʜʘʭʴ 

ʙʦʣʦʥ ʙʫʩʘʜ ʭװʤװװʩ ʦʨʰʠʥ ʙʘʡʞ ʙʦʣʦʭ ʛʘʟʨʫʫʜʘʜ 

ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ ʥᴇʣᴇᴇ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ 

ʘʶʫʣʛװʡʥ ʪװʚʰʠʥʜ ʙʘʡʛʘʘ ʵʩʵʭʠʡʛ װʥʵʣʵʭ ʙʦʣʦʥ 

ʘʶʫʣʛװʡʥ ʪװʚʰʥʵʵʩ ʭʵʪʵʨʩʵʥ ʙʘʡʨʣʘʣ, ʛʘʟʨʳʥ ʭʠʣ 

ʭʷʟʛʘʘʨʳʛ ʪʦʛʪʦʦʭ װʡʣ ʘʞʠʣʣʘʛʘʘʛ ʥʦʨʤʯʠʣʥʦ. 

MNS 5594:2015 ʩʪʘʥʜʘʨʪʳʛ ʙʘʨʠʤʪʣʘʥ ʪᴇʩʣʠʡʥ ʭװʨʵʵʥʜ ʭʠʡʛʜʵʭ ʭʵʤʞʠʣʪʠʡʥ װʨ 

ʜװʥʜ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭʵʜ, ʤᴇʥ MNS 5148:2015 ʩʪʘʥʜʘʨʪʳʛ ʙʘʨʠʤʪʣʘʥ ʎʉɼ-ʥʳ 

ʘʶʫʣʛװʡʥ ʪװʚʰʠʥʜ װʥʵʣʛʵʵ ᴇʛᴇʭ ʟʦʨʠʣʛʦʦʨ ʘʰʠʛʣʘʭ ʫʯʠʨ ʵʥʵ 2 ʩʪʘʥʜʘʨʪʳʥ ʪʘʣʘʘʨ 

ʪʦʚʯ ʪʘʡʣʙʘʨʣʘʚ. 

1.3.1. MNS 5594:2015 ʩʪʘʥʜʘʨʪ - ʈʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ 

ʦʨʥʳ ʭװʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʥʠʡ ʘʶʫʣʛװʡʥ ʪװʚʰʠʥ (3ʂɻʮ-ʵʵʩ 300ɻɻʮ 

ʭװʨʪʵʣ) [1]  

ü 3ʂɻʮ - 5ʄɻʮïʠʡʥ ʭʦʦʨʦʥʜʦʭ ʜʘʚʪʘʤʞ ʜʵʵʨʭ װʥʜʩʵʥ ʭʷʟʛʘʘʨʣʘʣʪ ʙʘ ʍʍʅ 

http://estandard.gov.mn/file.php?sid=7151
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http://estandard.gov.mn/file.php?sid=7342
http://estandard.gov.mn/file.php?sid=495
http://estandard.gov.mn/file.php?sid=495
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ʕʥʵʭװװ ʩʪʘʥʜʘʨʪ ʥʴ 3ʂɻʮ-ʵʵʩ 5ʄɻʮ ʭװʨʪʵʣʭ ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘʥʜ 

ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʳʥ ʟʦʭʠʩʛװʡ װʡʣʯʣʵʣʠʡʛ ʭʘʤʛʠʡʥ ʙʘʛʘ ʙʘʡʣʛʘʭ, 100ʂɻʮ-ʵʵʩ 300ɻɻʮ 

ʭװʨʪʵʣʭ ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘʥʜ ʙʦʣ ʭʘʨʰ ʭʘʣʘʣʪʘʘʩ ʭʘʤʛʘʘʣʘʭ ʯʠʛʣʵʣʠʡʥ 

ʟᴇʚʣᴇʤʞװװʜʠʡʛ ʩʘʥʘʣ ʙʦʣʛʦʥʦ.  

100ʂɻʮ-ʵʵʩ 5ʄɻʮ ʭװʨʪʵʣʭ ʰʠʣʞʠʣʪʠʡʥ ʮʘʨʘʘʥʜ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʳʥ ʙʘ 

ʜʫʣʘʘʥʳ װʟʵʛʜʣʠʡʥ ʥᴇʣᴇᴇʥᴇᴇʩ ʭʘʤʛʘʘʣʘʭ ʘʞʠʣʣʘʛʘʘʛ ʭʦʸʨ ʙװʣʵʛ ʭʷʟʛʘʘʨʣʘʣʪʘʘʨ 

ʛװʡʮʵʣʜװװʣʥʵ. 

100ʂɻʮ-ʵʵʩ ʜʦʦʰ ʜʘʚʪʘʤʞ ʜʵʵʨ ʟᴇʚʭᴇʥ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʳʥ ʭʷʟʛʘʘʨʣʘʣʪʳʛ 

ʭʵʨʵʛʣʵʭ ʙʦʣ  ʄɻʮ-ʵʵʩ ʜʵʵʰ ʜʘʚʪʘʤʞ ʜʵʵʨ ʟᴇʚʭᴇʥ ʜʫʣʘʘʥʳ ʭʷʟʛʘʘʨʣʘʣʪʳʛ ʘʰʠʛʣʘʭ 

ʙᴇʛᴇᴇʜ ʰʠʣʞʠʣʪʠʡʥ ʜʘʚʪʘʤʞ ʜʵʵʨ ʭʦʸʨ ʭʷʟʛʘʘʨʣʘʣʪ ʭʦʸʫʣʘʘ ʭʵʨʵʛʣʵʛʜʵʥʵ. ʍʦʸʨ 

ʪᴇʨʣʠʡʥ ʭʷʟʛʘʘʨʣʘʣʪ ʭʵʨʵʛʣʵʛʜʵʭ ʰʠʣʞʠʣʪʠʡʥ ʜʘʚʪʘʤʞʠʡʥ ʭʫʚʴʜ 

ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʘʜ װʥʜʵʩʣʵʩʵʥ ʭʷʟʛʘʘʨʣʘʣʪ ʜװװʨʛʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ ʙʘʛʘʪʘʡ 

ʥᴇʣᴇᴇʥʠʡ ʭʫʚʴʜ ʠʣװװ ʭʘʪʫʫ ʭʷʟʛʘʘʨʣʘʣʪ ʭʠʡʭ ʙʦʣ ʜʫʣʘʘʥʜ װʥʜʵʩʣʵʩʵʥ ʭʷʟʛʘʘʨʣʘʣʪ 

ʥʴ ʪʘʩʨʘʣʪʛװʡ ʜʦʣʛʠʦʥʳ ʦʨʦʥʛ ʠʣװװ ʭʘʪʫʫ ʭʷʟʛʘʘʨʣʘʥʘ.  

Á ʍʵʚʠʡʥ ʘʥʘʪʦʤʳʥ ʙʘʡʨʣʘʣʜ ʙʘʡʛʘʘ ʙʠʦʣʦʛʠʡʥ ʵʜʠʡʥ ʜʦʪʦʨ (in situ ʛʵʞ 

ʥʵʨʣʵʜʵʛ) ʮʘʭʠʣʛʘʘʥ ʦʨʥʳ װʥʜʩʵʥ ʭʷʟʛʘʘʨʣʘʣʪ 

3ʂɻʮ-ʵʵʩ 5ʄɻʮ ʭװʨʪʵʣʭ ʜʘʚʪʘʤʞʪʘʡ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʵʥʝʨʛʠʡʥ ʭװʥʜ װʟװװʣʵʭ 

ʥᴇʣᴇᴇʥʠʡ ʭʫʚʴʜ װʥʜʩʵʥ ʭʷʟʛʘʘʨʣʘʣʪ ʥʴ in situ ʮʘʭʠʣʛʘʘʥ ʦʨʦʥʜ ʭʷʟʛʘʘʨ ʪʘʚʠʭ 

ʙᴇʛᴇᴇʜ ʠʥʛʵʩʥʵʵʨ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʪʘʡ ʭʦʣʙʦʦʪʦʡ ʩᴇʨᴇʛ װʨ ʜʘʛʘʚʨʫʫʜʳʛ ʭʘʤʛʠʡʥ 

ʙʘʛʘ ʙʘʡʣʛʘʥʘ. 

1.3-ʨ ʭװʩʥʵʛʪʵʜ ʙʠʝʠʡʥ ʪʦʜʦʨʭʦʡ ʭʵʩʛװװʜʠʡʥ ʭʫʚʴʜ ʙʠʦʣʦʛʠʡʥ ʵʜʠʡʥ ʜʦʪʦʨʭ (in 

situ) ʮʘʭʠʣʛʘʘʥ ʦʨʥʦʦʨ ʠʣʵʨʭʠʡʣʩʵʥ װʥʜʩʵʥ ʭʷʟʛʘʘʨʣʘʣʪʫʫʜʳʛ װʟװװʣʵʚ. ʍװʩʥʵʛʪʵʜ 

ʞʘʛʩʘʘʩʘʥ ʭʦʸʨ ʧʘʨʘʤʝʪʨʠʡʥ ʥʵʛ ʥʴ in situ ʮʘʭʠʣʛʘʘʥ ʦʨʥʳ ʭװʯʣʵʛʠʡʥ ʭʘʤʛʠʡʥ ʜʦʦʜ 

ʙʦʩʛʦ Ὁ, ʥᴇʛᴇᴇ ʥʴ ʭװʯʣʵʛ-ʜʘʚʪʘʤʞʠʡʥ ʧʘʨʘʤʝʪʨ Ὢ ʶʤ. ʍʷʟʛʘʘʨʫʫʜʳʛ 1.3-ʨ 

ʭװʩʥʵʛʪʥʵʵʩ ʜʘʨʘʘʭ ʤʘʷʛʘʘʨ ʦʣʥʦ:  

                   Ὁ Ὁ, Ὢ Ὢ ʙʘʡʭʘʜ              (1.1) 

                      Ὁ Ὁ ὪȾὪ , Ὢ Ὢ ʙʘʡʭʘʜ        (1.2) 

  :ʥʜװת

Ὁ ï in situ ʠʥʜʫʢʮʣʵʭ ʮʘʭʠʣʛʘʘʥ ʦʨʥʳ ʭװʣʮʵʭ ʭʘʤʛʠʡʥ ʠʭ ʫʪʛʘ. 

ñIn situò ʮʘʭʠʣʛʘʘʥ ʦʨʥʳ ʪʘʣʘʘʨʭ װʥʜʩʵʥ ʭʷʟʛʘʘʨʣʘʣʪʫʫʜ ʥʴ 1.3-ʨ ʭװʩʥʵʛʪʵʜ 

ʟʘʘʩʘʥ ʵʜʠʡʥ ʜʦʪʦʨ ʜʫʨʳʥ ʯʠʛʣʵʣʪʵʡ ʦʨʰʠʭ 5ʤʤ ʫʨʪʪʘʡ ʰʫʣʫʫʥ ʰʫʛʘʤʘʥ 

ʩʝʛʤʝʥʪʠʡʥ ʭװʨʵʵʥʜ ʪʦʜʦʨʭʦʡʣʩʦʥ ʘʨʠʬʤʝʪʠʢ ʜʫʥʜʞʠʜ ʭʘʤʘʘʨʥʘ. תʡʣʯʣʵʛʯ ʙʫʶʫ 

ʜʫʥʜʘʞ ʢʚʘʜʨʘʪ ʫʪʛʳʥ ʭʵʤʞʠʣʪʠʡʥ ʭʫʚʴʜ ʜʫʥʜʘʞʣʘʭ ʭʫʛʘʮʘʘ 0.2 ʩʝʢʫʥʜ ʙʘʡʥʘ.  

1.3-ʨ ʭװʩʥʵʛʪ. ɹʠʝʠʡʥ ʷʥʟ ʙװʨʠʡʥ ʭʵʩʵʛʪ ʭʘʤʘʘʨʘʭ װʥʜʩʵʥ ʭʷʟʛʘʘʨʣʘʣʪʫʫʜ 
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ᴆʨʪᴇʞ ʙʘʡʛʘʘ 

ʵʜ 
█▄ [ɻʮ] 

ʆʣʦʥ ʥʠʡʪ 
ʍʷʥʘʣʪʪʘʡ ʦʨʯʠʥʜ ʦʨʰʠʥ ʙʘʡʛʘʘ 

ʭװʤװװʩ 

╔ ╔ [B/ʤ] ,(ʡʣʯʣʵʛʯ ʫʪʛʘװ)   [B/ʤ] ,(ʡʣʯʣʵʛʯ ʫʪʛʘװ) 

ʊʘʨʭʠ 20 5.89*ρπ 1.77*ρπ 

ɿװʨʭ 167 0.943 0.943 

 ʝ ʤᴇʯ 3350 2.10 2.10ת

ɹʫʩʘʜ ʵʜ 3350 0.701 2.10 

Á ʉʦʨʦʥʟʦʥ ʦʨʥʳ ʍʍʅ 

ʉʦʨʦʥʟʦʥ ʦʨʥʦʦʩ ʪʦʣʛʦʡ, ʠʭ ʙʠʝʜ װʟװװʣʵʭ ʥᴇʣᴇᴇ: ʊʦʣʛʦʡ, ʠʭ ʙʠʝʜ װʟװװʣʵʭ 

ʩʦʨʦʥʟʦʥ ʦʨʥʳ (ʩʦʨʦʥʟʦʥ ʠʥʜʫʢʮ ɺ ʙʘ ʩʦʨʦʥʟʦʥ ʦʨʥʳ ʭװʯʣʵʛ ʅ) ʍʍʅ-ʛ 1.4-ʨ 

ʭװʩʥʵʛʪʵʜ ʭʘʨʫʫʣʘʚ. תʡʣʯʣʵʛʯ ʫʪʛʳʥ ʭʵʤʞʠʣʪʠʡʥ ʭʫʚʴʜ ʜʫʥʜʘʞʣʘʭ ʭʫʛʘʮʘʘ 0.2 

ʩʝʢʫʥʜ ʙʘʡʥʘ.   

1.4-ʨ ʭװʩʥʵʛʪ. ʊʦʣʛʦʡ ʙʘ ʠʭ ʙʠʝʠʡʥ ᴇʨʪᴇʣʪʠʡʥ ʭʫʚʴʜ 

ʭװʣʮʵʭ ʭʘʤʛʠʡʥ ʠʭ ʥᴇʣᴇᴇ: f = 3 ʂɻʮïɻ ʵʩ 5 ʄɻʮ ʭװʨʪʵʣ 

ɼʘʚʪʘʤʞʠʡʥ 

ʮʘʨʘʘ  

[ʂɻʮ] 

ʆʣʦʥ ʥʠʡʪ 
ʍʷʥʘʣʪʪʘʡ ʦʨʯʠʥʜ ʦʨʰʠʥ ʙʘʡʛʘʘ 

ʭװʤװװʩ 

B (װʡʣʯʣʵʛʯ 

ʫʪʛʘ), [ʤʊ] 

H (װʡʣʯʣʵʛʯ 

ʫʪʛʘ), [ɸ/ʤ] 

B (װʡʣʯʣʵʛʯ 

ʫʪʛʘ), [ʤʊ] 

H (װʡʣʯʣʵʛʯ 

ʫʪʛʘ), [ɸ/ʤ] 

3.0-3.35 0.687/f 547/f 2.06/f 1640/f 

3.35-5000 0.205 163 0.615 490 

ʊʘʡʣʙʘʨ: f ʥʴ ʂɻʮ-ʵʵʨ ᴇʛᴇʛʜʩᴇʥ ʙʦʣʥʦ. 

ʄᴇʯʥʠʡ ᴇʨʪᴇʣʪ: ʄᴇʯʠʥʜ (ʙװʪʵʥ ʛʘʨ ʙʘ ʭᴇʣ) װʟװװʣʵʭ ʩʦʨʦʥʟʦʥ ʦʨʥʳ ʍʍʅ-ʛ 1.5-ʨ 

ʭװʩʥʵʛʪʵʜ ʭʘʨʫʫʣʘʚ. תʡʣʯʣʵʛʯ ʫʪʛʳʥ ʭʵʤʞʠʣʪʠʡʥ ʭʫʚʴʜ ʜʫʥʜʘʞʣʘʭ ʭʫʛʘʮʘʘ 0.2 

ʩʝʢʫʥʜ ʙʘʡʥʘ. 1.5-ʨ ʭװʩʥʵʛʪ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʚʘʣ 1.3-ʨ ʭװʩʥʵʛʪʵʜ ʟʘʘʩʘʥ װʥʜʩʵʥ 

ʭʷʟʛʘʘʨʣʘʣʪ ʭʵʨʵʛʞʠʭ ʙʦʣʥʦ. ʍʘʨʠʥ 1.5-ʨ ʭװʩʥʵʛʪʪʵʡ ʪʦʭʠʨʦʭʛװʡ ʙʘʡʭ ʥʴ װʥʜʩʵʥ 

ʭʷʟʛʘʘʨʣʘʣʪ ʤᴇʨʜᴇʛʜᴇʭʛװʡ ʙʘʡʛʘʘʛ ʟʘʘʚʘʣ ʠʣʪʛʵʭ ʘʣʙʘʛװʡ, ʛʵʭʜʵʵ װʥʜʩʵʥ 

ʭʷʟʛʘʘʨʣʘʣʪ ʙʠʝʣʞ ʙʘʡʛʘʘ ʵʩʵʭʠʡʛ װʥʵʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʞ ʙʦʣʥʦ.  

1.5-ʨ ʭװʩʥʵʛʪ. ʄᴇʯʥʠʡ ᴇʨʪᴇʣʪʠʡʥ ʭʫʚʴʜ 

ʭװʣʮʵʭ ʭʘʤʛʠʡʥ ʠʭ ʥᴇʣᴇᴇ: f = 3 ʂɻʮïɻ ʵʩ 5 ʄɻʮ ʭװʨʪʵʣ 

ɼʘʚʪʘʤʞʠʡʥ 

ʮʘʨʘʘ, [ʂɻʮ] 

ʆʣʦʥ ʥʠʡʪ 
ʍʷʥʘʣʪʪʘʡ ʦʨʯʠʥʜ ʦʨʰʠʥ ʙʘʡʛʘʘ 

ʭװʤװװʩ 

B (װʡʣʯʣʵʛʯ 

ʫʪʛʘ), [ʤʊ] 

H (װʡʣʯʣʵʛʯ 

ʫʪʛʘ), [ɸ/ʤ] 

B (װʡʣʯʣʵʛʯ 

ʫʪʛʘ), [ʤʊ] 

H (װʡʣʯʣʵʛʯ 

ʫʪʛʘ), [ɸ/ʤ] 

3.0-3.35 3.79/f 3016/f 3.79/f 3016/f 

3.35-5000 1.13 900 1.13 900 

ʊʘʡʣʙʘʨ: f ʥʴ ʂɻʮ-ʵʵʨ ᴇʛᴇʛʜʩᴇʥ ʙʦʣʥʦ. 

Á ɻʘʜʥʳ ʮʘʭʠʣʛʘʘʥ ʦʨʥʳ ʍʍʅ 

1.6-ʨ ʭװʩʥʵʛʪʵʜ ᴇʜᴇᴇʛʜᴇᴇʛװʡ (ʭװʥ ʙʘʡʭʛװʡ װʝʜ) ʮʘʭʠʣʛʘʘʥ ʦʨʦʥ E-ʠʡʥ ʭʫʚʴʜ ʍʍʅ-

ʛ ʭʘʨʫʫʣʘʚ. ʍװʥʠʡ ʙʠʝʠʡʥ ʵʟʣʵʥ ʦʨʰʠʞ ʙʘʡʛʘʘ ʦʛʪʦʨʛʫʡʥ ʪʵʨ ʭʵʩʵʛʪ ᴇʜᴇᴇʛʜᴇᴇʛװʡ 

ʮʘʭʠʣʛʘʘʥ ʦʨʥʳ ʭʵʤʞʵʵ, ʯʠʛʣʵʣ, ʭʘʨʴʮʘʥʛʫʡ ʬʘʟ ʥʴ ʪʦʛʪʤʦʣ ʙʘʡʥʘ ʛʵʞ װʟʥʵ. 
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 ʡʣʯʣʵʛʯ ʫʪʛʳʛ ʭʵʤʞʠʭʵʜ ʜʫʥʜʘʞʣʘʭ ʭʫʛʘʮʘʘ 0.2 ʩʝʢʫʥʜ ʙʘʡʥʘ. ʍʷʥʘʣʪʪʘʡ ʦʨʯʠʥʜת

ʭʫʚʴ ʭװʥ ʛʘʟʘʨʜʫʫʣʩʘʥ ʙʠʝʪʵʜ ʭװʨʵʭʵʵʨʛװʡ ʙʘʡʚʘʣ ʍʍʅ-ʥʠʡ ʭʵʤʞʵʵ 1.6-ʨ ʭװʩʥʵʛʪʵʜ 

ʟʘʘʩʥʘʘʩ ʠʭ ʙʘʡʞ ʙʦʣʥʦ. ɻʘʟʘʨʜʫʫʣʘʘʛװʡ ʙʠʝʪʪʵʡ ʢʦʥʪʘʢʪʣʘʞ ʙʘʡʭ, ʞʠʰʵʵʣʙʵʣ ʭװʥ 

ʛʘʟʨʘʘʩ ʜʵʵʰ ᴇʥʜᴇʨʣᴇʩᴇʥ ʪʫʩʛʘʘʨʣʘʛʯ ʪʘʚʮʘʥ ʜʵʵʨ ʙʘʡʭ ʥᴇʭʮᴇʣʜ ʵʥʵ ʩʪʘʥʜʘʨʪʘʜ 

ʭʷʟʛʘʘʨ ʪʦʛʪʦʦʭʛװʡ. 

1.6-ʨ ʭװʩʥʵʛʪ. ɹװʪʵʥ ʙʠʝʜ װʡʣʯʣʵʭ ʮʘʭʠʣʛʘʘʥ ʦʨʥʳ 
ʭװʣʮʵʭ ʭʘʤʛʠʡʥ ʠʭ ʥᴇʣᴇᴇ: f = 3 ʂɻʮ ïɻ ʵʩ 100 ʂɻʮ ʭװʨʪʵʣ 

ɼʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘ,  

[ʂɻʮ] 

ʆʣʦʥ ʥʠʡʪ ʍʷʥʘʣʪʪʘʡ ʦʨʯʠʥʜ ʦʨʰʠʥ ʙʘʡʛʘʘ ʭװʤװװʩ 

E (װʡʣʯʣʵʛʯ ʫʪʛʘ), [B/ʤ] E (װʡʣʯʣʵʛʯ ʫʪʛʘ), [B/ʤ] 

3 ʂɻʮ ïɻ ʵʩ 100 ʂɻʮ 

ʭװʨʪʵʣ 
614 1842 

 

ü 100ʂɻʮ - 300ɻɻʮ-ʠʡʥ ʭʦʦʨʦʥʜʦʭ ʜʘʚʪʘʤʞ ʜʵʵʨʭ ʍʍʅ 

3ɻɻʮ-ʵʵʩ 300ɻɻʮ ïʠʡʥ ʭʦʦʨʦʥʜʦʭ ʜʘʚʪʘʤʞ ʜʵʵʨʭ װʥʜʩʵʥ ʭʷʟʛʘʘʨʣʘʣʪʫʫʜ ʥʴ 1.7 

ʙʘ 1.8-ʨ ʭװʩʥʵʛʪװװʜ ʜʵʭ ʭʘʨʛʘʣʟʘʭ ʍʍʅ-ʪʵʡ ʘʜʠʣ ʙʘʡʥʘ. 

ʅᴇʣᴇᴇʥʠʡ ʭʵʤʞʵʵ װʥʜʩʵʥ ʭʷʟʛʘʘʨʣʘʣʪʪʘʡ ʪʦʭʠʨʯ ʙʘʡʛʘʘ ʵʩʵʭʠʡʛ ʪʦʛʪʦʦʭʦʜ 

ʭװʥʜʨʵʣʪʵʡ ʙʘʡʜʘʛ ʫʯʠʨ ʥᴇʣᴇᴇʛ װʥʵʣʵʭ ʘʞʠʣʣʘʛʘʘʛ ʟʦʭʠʤʞʪʦʡ ʙʦʣʛʦʭ װװʜʥʵʵʩ 

ʭʘʣʘʣʪʪʘʡ ʭʦʣʙʦʦʪʦʡ ʪʘʘʣʘʤʞʛװʡ װʨ ʜʘʛʘʚʨʘʘʩ ʭʘʤʛʘʘʣʘʭ ʟʦʨʠʣʛʦʦʨ ʍʍʅ ʛʵʜʵʛ 

ʭʷʟʛʘʘʨʳʥ ʫʪʛʫʫʜʳʛ ʘʚʯ װʟʣʵʵ. 100ʂɻʮ-ʵʵʩ 300ɻɻʮ ʭװʨʪʵʣ ʨʘʜʠʦ ʜʘʚʪʘʤʞ ʙװʭʠʡ 

ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʵʥʝʨʛʠʡʥ ʭװʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʥʠʡ ʭʫʚʴʜ ʍʍʅ-ʛ ʮʘʭʠʣʛʘʘʥ ʦʨʥʳ 

ʭװʯʣʵʛʠʡʥ װʡʣʯʣʵʛʯ ʫʪʛʘ (E) ʙʘ ʩʦʨʦʥʟʦʥ ʦʨʥʳ ʭװʯʣʵʛʠʡʥ װʡʣʯʣʵʛʯ ʫʪʛʘ (H) ʙʦʣʦʥ 

ʜװʡʭ ʭʘʚʪʛʘʡ ʜʦʣʛʠʦʥʳ ʯᴇʣᴇᴇʪ ʦʛʪʦʨʛʫʡ ʜʘʭʴ ʯʘʜʣʳʥ ʥʷʛʪ (S) ʟʵʨʛʵʵʨ ʠʣʵʨʭʠʡʣʞ 

ʜʘʚʪʘʤʞʘʘʩ ʭʘʤʘʘʨʫʫʣʘʥ ʦʣʩʥʳʛ 1.7 ʙʘ 1.8-ʨ ʭװʩʥʵʛʪװװʜʵʜ װʟװװʣʵʚ. 

1.7-ʨ ʭװʩʥʵʛʪ. ʍʷʥʘʣʪʪʘʡ ʦʨʯʠʥʜ ʭװʤװװʩ ʦʨʰʠʥ ʙʘʡʭ  

(ʜʵʵʜ ʪװʚʰʠʥ) װʝʠʡʥ ʭװʣʮʵʭ ʭʘʤʛʠʡʥ ʠʭ ʥᴇʣᴇᴇ 

ɼʘʚʪʘʤʞʠʡʥ 

ʮʘʨʘʘ 

[ʄɻʮ] 

ʎʘʭʠʣʛʘʘʥ ʦʨʥʳ 

ʭװʯʣʵʛʠʡʥ 

 ʡʣʯʣʵʛʯ ʫʪʛʘ Eװ

[ɺ/ʤ] 

ʉʦʨʦʥʟʦʥ ʦʨʥʳ 

ʭװʯʣʵʛʠʡʥ 

 ʡʣʯʣʵʛʯ ʫʪʛʘ Hװ

[A/ʤ] 

ʏʘʜʣʳʥ ʥʷʛʪʳʥ 

 ʡʣʯʣʵʛʯ ʫʪʛʘ S Eװ

ʦʨʦʥ, H ʦʨʦʥ 

[ɺʪ/ʤ2] 

ɼʫʥʜʘʞʣʘʭ 

ʭʫʛʘʮʘʘ ╔ȟ╗ȟ╢ 

[ʤʠʥʫʪ] 

0.1-1.0 1842 16.3/Ὢ (9000, 100000/Ὢ) 6 

1.0-30 1842/Ὢ 16.3/Ὢ 
(9000/Ὢȟ, 

100000/Ὢ) 
6 

30-100 61.4 16.3/Ὢ (10, 100000/Ὢ) 6 

100-300 61.4 0.163 10 6 

300-3000 - - ὪȾ30 6 

3000-30000 - - 100 19.63/ὪȢ ) 

3000-300000 - - 100 2.524/ὪȢ ) 

ʊʘʡʣʙʘʨ: Ὢï ʜʘʚʪʘʤʞ ʄɻʮ-ʵʵʨ, Ὢï ʜʘʚʪʘʤʞ ɻɻʮ-ʵʵʨ. 

 

1.8-ʨ ʭװʩʥʵʛʪ.  ʆʣʦʥ ʥʠʡʪʠʡʥ ʭʫʚʴʜ ʭװʣʮʵʭ ʭʘʤʛʠʡʥ ʠʭ ʥᴇʣᴇᴇ 

ɼʘʚʪʘʤʞʠʡʥ ʎʘʭʠʣʛʘʘʥ ʉʦʨʦʥʟʦʥ ʏʘʜʣʳʥ ʥʷʛʪʳʥ ɼʫʥʜʘʞʣʘʭ ʭʫʛʘʮʘʘ 
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ʮʘʨʘʘ  

[ʄɻʮ] 

ʦʨʥʳ 

ʭװʯʣʵʛʠʡʥ 

 ʡʣʯʣʵʛʯ ʫʪʛʘ Eװ

[ɺ/ʤ] 

ʦʨʥʳ 

ʭװʯʣʵʛʠʡʥ 

 ʡʣʯʣʵʛʯ ʫʪʛʘװ

H [A/ʤ] 

 ʡʣʯʣʵʛʯ ʫʪʛʘ S Eװ

ʦʨʦʥ, H ʦʨʦʥ 

[ɺʪ/ʤ2] 

╔ȟ╗ȟ╢  

[ʤʠʥʫʪ] 

0.1-1.34 614 16.3/Ὢ (1000, 100000/Ὢ) 6 6 

1.34-3 823.8/Ὢ 16.3/Ὢ (1800/Ὢ, 100000/Ὢ) Ὢ/0.3 6 

3-30 823.8/Ὢ 16.3/Ὢ (1800/Ὢ, 100000/Ὢ) 30 6 

30-100 27.5 158.3/ὪȢ  (2, 9400000/ὪȢ ) 30 0.0636ὪȢ  

100-400 27.5 0.0729 2 30 30 

400-2000 - - Ὢ/200 30 

2000-5000 - - 10 30 

5000-30000 - - 10 150/Ὢ 

30000-100000 - - 10 25.24/ὪȢ ) 

100000-

300000 
- - (90 Ὢ-7000)/200 5048/[(Ὢ-700) ὪȢ ] 

ʊʘʡʣʙʘʨ: Ὢï ʜʘʚʪʘʤʞ ʄɻʮ-ʵʵʨ, Ὢï ʜʘʚʪʘʤʞ ɻɻʮ-ʵʵʨ. 

ʈʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʎʉʆ-ʛʠʡʥ ʭװʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʥʠʡ ʘʶʫʣʛװʡʥ ʪװʚʰʥʠʡ (3ʂɻʮ-

ʵʵʩ 300ɻɻʮ ʭװʨʪʵʣ) ʜʵʣʛʵʨʵʥʛװʡ ʤʵʜʵʵʣʣʠʡʛ MNS 5594:2015 ʩʪʘʥʜʘʨʪʘʘʩ ʭʘʨʞ 

ʙʦʣʥʦ.  

1.3.2. MNS 5148:2015 ʩʪʘʥʜʘʨʪ - ʈʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ 

ʦʨʥʦʦʩ ʭװʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʥʠʡ ʘʶʫʣʛװʡʥ ʪװʚʰʠʥʜ ʥʠʡʮʵʞ ʙʘʡʛʘʘ 

ʵʩʵʭʠʡʥ װʥʵʣʛʵʵ[2] 

Á ʍװʤװװʩ ʙʘʡʛʘʘ ʦʨʯʠʥ ʜʘʭʴ ʎʉʆ ʘʶʫʣʛװʡʥ ʪװʚʰʠʥʜ ʥʠʡʮʩʵʥ ʵʩʵʭʠʡʛ 

   :ʥʵʣʵʭװ

ʍװʤװװʩ ʙʘʡʛʘʘ ʦʨʯʠʥ ʜʘʭʴ ʎʉʆ ʘʶʫʣʛװʡʥ ʪװʚʰʠʥʜ ʥʠʡʮʩʵʥ ʵʩʵʭ װʥʵʣʛʵʵʛ ʜʘʨʘʘʭ 

ʘʣʭʤʫʫʜʳʥ ʜʘʛʫʫ ʭʠʡʞ ʛװʡʮʵʪʛʵʥʵ:   

1. ʍʘʨʛʘʣʟʘʭ ʥᴇʣᴇᴇʣʣʠʡʥ ʭʷʟʛʘʘʨʳʛ ʪʦʜʦʪʛʦʥʦ; 

2. ʉʫʫʨʠʣʘʛʜʩʘʥ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʭʫʚʴʜ ʎʉʆ-ʛʠʡʥ ʥᴇʣᴇᴇʥʠʡ װʥʵʣʛʵʵ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʵʩʵʭʠʡʛ ʪʦʜʦʨʭʦʡʣʥʦ; 

3. ʍʵʨʵʚ ʎʉʆ-ʛʠʡʥ ʥᴇʣᴇᴇʥʠʡ װʥʵʣʛʵʵʛ ʭʠʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣ ʪʦʦʮʦʦʛʦʦʨ 

ʙʦʣʦʥ ʭʵʤʞʠʣʪʵʵʨ ʛװʡʮʵʪʛʵʞ ʙʦʣʥʦ; 

4. ʍʵʨʵʚ ʎʉʆ-ʛʠʡʥ ʥᴇʣᴇᴇʥʠʡ װʥʵʣʛʵʵʛʵʵʨ ʭװʥ ʙʘʡʭ ʦʨʯʠʥʜ ʭʘʨʛʘʣʟʘʭ 

ʭʷʟʛʘʘʨʘʘʩ ʭʵʪʵʨʩʵʥ ʥʴ ʪʦʛʪʦʦʛʜʚʦʣ ʭʦʨ ʭᴇʥᴇᴇʣʠʡʛ ʙʫʫʨʫʫʣʘʭ, ʘʨʠʣʛʘʭ ʘʨʛʘ 

ʭʵʤʞʵʵʛ ʘʚʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

Á ʊᴇʭᴇᴇʨᴇʤʞװװʜʠʡʥ ʭʫʚʴʜ װʥʵʣʛʵʵ ʭʠʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʵʩʵʭʠʡʛ 

ʪʦʜʦʨʭʦʡʣʦʭ:  

ʕʣʝʢʪʨʦʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞװװʜʠʡʛ ʎʉɼ ʮʘʮʨʫʫʣʘʭ ʙʘʡʜʣʘʘʨ ʥʴ ʟʦʨʠʫʜʳʥ 

ʮʘʮʘʨʛʘʣʪʪʘʡ, ʟʦʨʠʫʜʳʥ ʙʫʩ ʮʘʮʘʨʛʘʣʪʪʘʡ ʛʵʞ ʘʥʛʠʣʥʘ. ɿʦʨʠʫʜʳʥ ʮʘʮʘʨʛʘʛʯ 

http://estandard.gov.mn/file.php?sid=495
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ʪᴇʭᴇᴇʨᴇʤʞװװʜ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʵʥʝʨʛʠʡʛ ʮʘʮʘʨʛʘʭ ʟʦʨʠʫʣʘʣʪʳʥ ʘʥʪʝʥʥʪʘʡ 

ʙʘʡʭ ʥʴ ʥʠʡʪʣʵʛ ʙʘʡʜʘʛ. 

ɿʦʨʠʫʜʳʥ ʙʫʩ ʮʘʮʘʨʛʘʛʯ:  ɿʦʨʠʫʜʳʥ ʙʫʩ ʮʘʮʘʨʛʘʛʯ ʥʴ ʭʘʞʫʫʛʠʡʥ ʮʘʮʘʨʛʘʣʪʳʥ 

ʫʣʤʘʘʩ ʎʉʆ װװʩʛʵʜʵʛ. ʀʡʤ ʮʘʮʘʨʛʘʣʪʘʘʨ װװʩʵʭ ʦʨʥʳ ʜʵʵʜ ʭʵʤʞʵʵʛ ʮʘʭʠʣʛʘʘʥ 

ʩʦʨʦʥʟʦʥ ʟʦʭʠʮʦʣʜʦʦʥʳ ʩʪʘʥʜʘʨʪʘʘʨ ʭʷʟʛʘʘʨʣʘʥʘ. ʀʭʵʥʭ ʟʦʨʠʫʜʳʥ ʙʫʩ ʮʘʮʘʨʛʘʛʯ 

ʵʣʝʢʪʨʦʥ ʪᴇʭᴇᴇʨᴇʤʞװװʜʵʵʩ װװʩʵʭ ʦʨʥʳ ʭʵʤʞʵʵ װʥʜʵʩʥʠʡ ʩʪʘʥʜʘʨʪʘʜ ʟʘʘʩʘʥ 

ʘʶʫʣʛװʡʥ ʪװʚʰʥʵʵʩ ʵʨʩ ʙʘʛʘ ʙʘʡʜʘʛ ʪᴇʜʠʡʛװʡ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʟʦʭʠʮʦʣʜʦʦʥʜ 

ʥʠʡʮʵʭ ʭʷʟʛʘʘʨʳʥ ʫʪʛʘ ʎʉʆ-ʛʠʡʥ ʘʶʫʣʛװʡʥ ʪװʚʰʥʵʵʩ ʵʨʵʤʙʵ ʜʦʦʛʫʫʨ ʙʘʡʜʘʛ. 

ʊʫʨʰʣʘʛʘʘʩ װʟʚʵʣ ʟʘʨʠʤ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʭʘʞʫʫʛʠʡʥ ʮʘʮʘʨʛʘʣʪ ʪʦʜʦʨʭʦʡ ʜʘʚʪʘʤʞ 

ʜʵʵʨ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʟʦʭʠʮʦʣʜʦʦʥʳ ʭʷʟʛʘʘʨʘʘʩ ʭʵʪʵʨʜʵʛ ʭʵʜʠʡ ʯ ʘʶʫʣʛװʡ 

ʪװʚʰʥʵʵʩ ʵʨʵʤʙʵ ʜʦʦʨ ʙʘʡʜʘʛ. ʀʡʤʵʵʩ ʟʦʨʠʫʜʳʥ ʙʫʩ ʮʘʮʘʨʛʘʣʪʪʘʡ 

ʪᴇʭᴇᴇʨᴇʤʞװװʜʠʡʥ װװʩʛʵʭ ʎʉʆ ʘʶʫʣʛװʡʥ ʭʷʟʛʘʘʨ ʜʦʪʦʨ ʙʘʡʛʘʘ ʵʩʵʭʠʡʛ װʥʵʣʞ 

ʪʦʦʮʦʦʣʦʭ ʰʘʘʨʜʣʘʛʘʛװʡ.  

ɿʦʨʠʫʜʳʥ ʮʘʮʘʨʛʘʛʯ: ɿʦʨʠʫʜʳʥ ʮʘʮʘʨʛʘʛʯ ʪᴇʭᴇᴇʨᴇʤʞװװʜ ʥʴ ʜʦʭʠʦʛ 

ʜʘʤʞʫʫʣʘʭʜʘʘ ʎʉʆ-ʛ ʘʰʠʛʣʘʜʘʛ. ʕʜʛʵʵʨ ʥʴ ʘʞʠʣʣʘʭ ʯʘʜʘʣ, ʜʘʚʪʘʤʞ, ᴇʩʛᴇʣʪ, 

ʥʵʚʪʨװװʣʵʭ ʘʥʪʝʥʥr  ʯʠʛʣװװʣʵʤʞ ʙʦʣʦʥ ʙʘʡʨʣʘʣ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʘʘʜ ʟʘʨʠʤ ʙװʩʵʜ 

ʘʶʫʣʛװʡʥ ʭʷʟʛʘʘʨʘʘʩ ʭʵʪʵʨʩʵʥ ʎʉʆ װװʩʛʵʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʜʘʛ. ʕʜʛʵʵʨ ʧʘʨʘʤʝʪʨװװʜ 

ʙʦʣʦʥ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʘʞʠʣʣʘʭ ʦʨʯʥʳʛ ʪʦʦʮʩʦʥʦʦʨ ʥᴇʣᴇᴇʥʠʡ װʥʵʣʛʵʵ ʭʵʨʵʛʪʵʡ ʵʩʵʭ, 

ʭʵʨʵʛʪʵʡ ʙʦʣ װʥʵʣʛʵʵ ʭʠʡʭ ʜʘʨʘʘʣʘʣ (ʧʨʦʮʝʜʫʨ) ʟʵʨʛʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ ʙʦʣʦʤʞʪʦʡ. 

ʕʥʵ ʟᴇʚʣᴇʤʞʠʜ ʥᴇʣᴇᴇʥʠʡ ʙװʩװװʜʠʡʛ ʪʦʛʪʦʦʭʜʦʦ ʵʨʩʜʣɻʠʡʛ װʥʵʣʵʭ ʘʨʛʘʯʣʘʣʳʛ 

ʘʰʠʛʣʘʩʘʥ ʙʦʣʥʦ. 

Á ʎʉʆ-ʛʠʡʥ ʥᴇʣᴇᴇʛ װʥʵʣʵʭ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʜʘʨʘʘʣʘʣ:   

ʆʨʰʠʥ ʙʫʡ ʟʦʨʠʫʜʳʥ ʮʘʮʘʨʛʘʛʯʠʡʥ ʭʫʚʴʜ ʪװװʥʠʡ ʎʉʆ-ʛʠʡʥ ʥᴇʣᴇᴇʛ װʥʵʣʵʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʛʵʜʵʛ ʥʴ ʪʦʛʪʦʦʛʜʩʦʥ ʙʦʣ ʪװװʥʠʡ ʵʥʵ װʡʣ ʘʞʠʣʣʘʛʘʘʛ ʎʉʆ-ʛʠʡʥ 

ʥᴇʣᴇᴇʥʜ ʭװʥ ᴇʨʪᴇʞ ʙʦʣʟʦʰʛװʡ ʙװʭ ʙʘʡʨʣʘʣʜ ʭʠʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. תʥʵʣʛʵʵʥʠʡ 

ʟʦʨʠʣʛʦ ʙʦʣ ʎʉʆ-ʛʠʡʥ ʥᴇʣᴇᴇ ʜʘʨʘʘʭ ʛʫʨʚʘʥ ʤʫʞʠʡʥ ʘʣʠʥʜ ʥʴ ʭʘʤʘʘʨʘʭʳʛ 

ʪʦʛʪʦʦʭʦʜ ʦʨʰʠʥʦ.  

1. ʅʠʡʮʩʵʥ ʤʫʞ: ʅʠʡʮʩʵʥ ʤʫʞʠʜ ʎʉʆ-ʛʠʡʥ ʥᴇʣᴇᴇʣᴇʣ ʭʷʥʘʣʪʪʘʡ ʦʨʯʥʳ /ʘʞʣʳʥ 

ʙʘʡʨ/ ʙʦʣʦʥ ʭʷʥʘʣʪʛװʡ ʦʨʯʥʳ /ʦʣʦʥ ʥʠʡʪʠʡʥ/ ʥᴇʣᴇᴇʥʠʡ ʭʷʟʛʘʘʨʳʥ ʘʣʴ 

ʘʣʠʥʘʘʩ ʙʘʛʘ ʙʘʡʥʘ.   

2. ʄʵʨʛʵʞʣʠʡʥ ʤʫʞ: ʄʵʨʛʵʞʣʠʡʥ ʤʫʞʠʜ ʎʉʆ-ʛʠʡʥ ʥᴇʣᴇᴇʣᴇʣ ʭʷʥʘʣʪʪʘʡ ʦʨʯʥʳ 

/ʘʞʣʳʥ ʙʘʡʨ/ ʥᴇʣᴇᴇʥʠʡ ʭʷʟʛʘʘʨʘʘʩ ʙʘʛʘ ʙʦʣʦʚʯ ʭʷʥʘʣʪʛװʡ ʦʨʯʥʳ /ʦʣʦʥ 

ʥʠʡʪʠʡʥ/ ʥᴇʣᴇᴇʣᴇʭ ʭʷʟʛʘʘʨʘʘʩ ʠʭ ʙʘʡʥʘ.   

3. ʍʵʪʵʨʩʵʥ ʤʫʞ: ʍʵʪʵʨʩʵʥ ʤʫʞʠʜ ʎʉʆ-ʛʠʡʥ ʥᴇʣᴇᴇʣᴇʣ ʭʷʥʘʣʪʪʘʡ ʦʨʯʥʳ 

/ʘʞʣʳʥ ʙʘʡʨ/ ʥᴇʣᴇᴇʥʠʡ ʭʷʟʛʘʘʨ ʙʦʣʦʥ ʭʷʥʘʣʪʛװʡ ʦʨʯʥʳ /ʦʣʦʥ ʥʠʡʪʠʡʥ/ 
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ʥᴇʣᴇᴇʥʠʡ ʭʷʟʛʘʘʨʳʥ ʘʣʴ ʘʣʠʥʘʘʩ ʥʴ ʭʵʪʵʨʩʵʥ ʙʘʡʥʘ. ʍʵʪʵʨʩʵʥ ʤʫʞʠʜ 

ʭװʤװװʩ ʥʵʚʪʨʵʭ ʰʘʘʨʜʣʘʛʘʛװʡ ʙᴇʛᴇᴇʜ ʟᴇʚʭᴇʥ ʦʥʮʛʦʡ ʪʦʭʠʦʣʜʦʣʜ ʣ ʥʵʚʪʵʨʯ 

ʙʦʣʥʦ. 1.7-ʨ ʟʫʨʘʛʪ ʵʜʛʵʵʨ ʤʫʞʫʫʜʳʛ ʜװʨʩʣʵʥ װʟװװʣʵʚ. 

ʄʵʨʛʵʞʣʠʡʥ ʤʫʞ

ʅʠʡʮʩʵʥ ʤʫʞ

ʍʵʪʵʨʩʵʥ ʤʫʞ

 

1.7-ʨ ʟʫʨʘʛ. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ ʭװʥʜ ʥᴇʣᴇᴇʣᴇʭ  

ʥᴇʣᴇᴇʣʣʠʡʥ ʤʫʞʠʡʥ ʜװʨʩʣʵʣ 

Á ʅᴇʣᴇᴇʣᴇʭ ʪװʚʰʠʥʛ װʥʵʣʵʭ ʜʘʨʘʘʣʘʣ:   

ʅᴇʣᴇᴇʣᴇʭ ʪװʚʰʠʥʛ װʥʵʣʵʭʜʵʵ ʘʥʭʘʘʨʘʭ ʟװʡʣװװʜ:   

Á ʎʘʮʘʨʛʘʣʪʳʥ ʭʘʤʛʠʡʥ ʤʫʫ ʥᴇʭʮᴇʣʠʡʛ ʘʚʯ װʟʵʭ;   

Á ᴆᴇʨ ᴇᴇʨ ʜʘʚʪʘʤʞ ʜʵʵʨ ʭʵʜ ʭʵʜʵʥ ʎʉʆ-ʛʠʡʥ װװʩʛʵʛʯ ʥʵʛʵʥ ʟʵʨʵʛ ʘʞʠʣʣʘʭ.   

ʄᴇʥ ʜʘʨʘʘʭ װʟװװʣʵʣʪװװʜʠʡʛ ʪʦʦʮʦʭ ʭʵʨʵʛʪʵʡ:   

Á ɸʥʪʝʥʥr  ʩʠʩʪʝʤʠʡʥ ʭʘʤʛʠʡʥ ʠʭ ʵʢʚʠʚʘʣʝʥʪ ʞʠʛʜ ʮʘʮʘʨʛʘʣʪʳʥ ʯʘʜʘʣ 

(ʕɾʎʏ) ʊʘʡʣʙʘʨ: ʍʘʤʛʠʡʥ ʠʭ ʕɾʎʏ (EIRP)-ʳʛ ʥʵʚʪʨװװʣʵʛʯʠʡʥ ʜʫʥʜʘʞ 

ʯʘʜʣʳʥ ʭʫʚʴʜ ʙʦʜʦʭ ʭʵʨʵʛʪʵʡ. ʆʣʦʥ װװʩʛװװʨʠʡʥ ʭʫʚʴʜ ʥʵʚʪʨװװʣʵʛʯʠʡʥ 

ʜʫʥʜʘʞ ʯʘʜʘʣ ʥʴ ʥʦʤʠʥʘʣ ʯʘʜʘʣ ʙʘʡʜʘʛ ʭʵʜʠʡ ʯ ʟʘʨʠʤ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʭʫʚʴʜ 

ᴇᴇʨ ʙʘʡʥʘ. ɾʠʰʵʵʣʙʵʣ: ɸʥʘʣʦʛ ʪʝʣʝʚʠʟʠʡʥ ʭʫʚʴʜ ʜʫʥʜʘʞ ʯʘʜʘʣ ʥʴ ʥʦʤʠʥʘʣ 

ʯʘʜʣʘʘʩʘʘ ʙʘʛʘ ʙʘʡʜʘʛ ʙʦʣ AM DSB ʥʵʚʪʨװװʣʵʛʯʠʡʥ ʭʫʚʴʜ ʥʦʤʠʥʘʣ 

ʯʘʜʣʘʘʩʘʘ ʠʭ ʙʘʡʜʘʛ;  

Á ɸʥʪʝʥʥr  ᴇʩʛᴇʣʪ G ʙʫʶʫ ʭʘʨʴʮʘʥʛʫʡ ʪʦʦʥ ᴇʩʛᴇʣʪ F, ʮʘʮʘʨʛʘʣʪʳʥ ᴇʨʛᴇʥ ʙʦʣʦʥ 

ʭʘʤʛʠʡʥ ʠʭ ᴇʩʛᴇʣʪ;   

Á ɸʞʠʣʣʘʭ ʜʘʚʪʘʤʞ;   

Á ɸʥʪʝʥʥr  ʙʘʡʨʰʠʣ, ʘʥʪʝʥʥr  ᴇʥʜᴇʨ, ʮʘʮʘʨʛʘʣʪʳʥ ʯʠʛʣʵʣ, ʮʘʮʘʨʛʘʣʪʳʥ 

ʭʘʟʘʡʣʪ ʙʦʣʦʥ ʎʉʆ-ʛʠʡʥ ʥᴇʣᴇᴇʥʜ ʭװʤװװʩ ᴇʨʪᴇʭ ʤʘʛʘʜʣʘʣʳʥ װʥʵʣʛʵʵ ʟʵʨʵʛ 

ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʩʫʫʨʠʣʫʫʣʘʣʪʪʘʡ ʭʦʣʙʦʦʪʦʡ װʟװװʣʵʣʪװװʜ.   

ʕʜʛʵʵʨ װʟװװʣʵʣʪװװʜʠʡʛ ʘʰʠʛʣʘʥ װʥʵʣʛʵʵʛ ʜʘʨʘʘʭ ʙװʜװװʚʯʠʡʥ ʜʘʛʫʫ ʛװʡʮʵʪʛʵʥʵ. 

Á ʉʫʫʨʠʣʫʫʣʘʣʪʳʛ ʘʥʛʠʣʘʭ ʙװʜװװʚʯ: 

ʎʘʮʘʨʛʘʛʯ ʙװʨʠʡʥ ʩʫʫʨʠʣʫʫʣʘʣʪʳʛ ʜʘʨʘʘʭ ʛʫʨʚʘʥ ʘʥʛʠʣʘʣʜ ʭʫʚʘʘʥʘ:   
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1. ʅᴇʭʮᴇʣ ʙʠʝʣʩʵʥ: װתʩʛװװʨʵʵʩ ʭʵʜʭʵʥ ʩʘʥʪʠʤʝʪʨʠʡʥ ʟʘʡʥʘʘʩ ʵʭʣʵʵʜ ʣ 

ʮʘʮʘʨʛʘʣʪʳʥ ʪװʚʰʠʥ ʥʴ ʥᴇʣᴇᴇʣᴇʭ ʭʷʟʛʘʘʨʳʥ ʭʵʤʞʵʵʥʜʵʵ ʙʘʡʭ ʎʉʆ װװʩʛʵʞ 

ʙʘʡʛʘʘ ʙʦʣ ʘʶʫʣʛװʡ ʮʘʮʘʨʛʘʛʯ ʛʵʞ װʟʥʵ. װתʥʜ ʦʥʮʛʦʡ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ 

ʘʨʛʘ ʭʵʤʞʵʵ ʰʘʘʨʜʣʘʛʘʛװʡ.  

2. ʍʵʚʠʡʥ ʥᴇʭʮᴇʣ ʭʘʥʛʘʩʘʥ: ʍʵʚʠʡʥ ʟʦʭʠʮʩʦʥ ʩʫʫʨʠʣʫʫʣʘʣʪ ʥʴ ʥᴇʣᴇᴇʣᴇʭ 

ʭʷʟʛʘʘʨʳʥ ʭʵʤʞʵʵʥʵʵʩ ʭʵʪʵʨʩʵʥ ʎʉʆ-ʛ װװʩʛʵʜʵʛ ʙʦʣʦʚʯ ʞʠʨʠʡʥ ʭװʤװװʩ 

ʭʵʪʵʨʩʵʥ ʤʫʞʠʜ ʥʴ ʥʵʚʪʨʵʭ ʙʦʣʦʤʞʛװʡʛʵʵʨ ʩʫʫʨʠʣʫʫʣʩʘʥ ʙʘʡʭʳʛ ʭʵʣʥʵ. 

ʊʫʭʘʡʣʙʘʣ ʥʵʚʪʨװװʣʵʛʯ ʘʥʪʝʥʥr ʛ ʭʘʥʛʘʣʪʪʘʡ ᴇʥʜᴇʨʪ ʙʘʡʨʣʫʫʣʩʘʥ ʙʘʡʭ ʶʤ 

ʫʫ ʵʩʚʵʣ ʛʘʟʨʳʥ ʩʪʘʥʮʳʥ ʥʘʨʠʡʥ ʮʘʮʨʘʛ ʭʠʡʤʵʣ ʜʘʛʫʫʣ ʨʫʫ ʯʠʛʣʵʩʵʥ ʙʘʡʭ 

ʛʵʭ ʤʵʪ. ʎʘʮʘʨʛʘʛʯʠʡʥ ʦʨʯʠʤ ʦʯʠʞ ʘʞʠʣʣʘʭ ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵʥʠʡ ʘʞʠʣʪʘʥʜ 

ʣ ʦʥʮʛʦʡ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ ʘʨʛʘ ʭʵʤʞʵʵ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

3. ʅᴇʭʮᴇʣʪʵʡʛᴇᴇʨ ʟʦʭʠʮʩʦʥ: ɸʶʫʣʛװʡʥ ʰʘʘʨʜʣʘʛʘʜ ʥʠʡʮʵʭʠʡʥ ʪʫʣʜ ʪʫʩʛʘʡ 

ʘʨʛʘ ʭʵʤʞʵʵ ʘʚʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʩʫʫʨʠʣʫʫʣʘʣʪ ʶʤ. ʕʥʜ ʥᴇʣᴇᴇʣᴇʭ ʤʫʞʫʫʜʳʛ 

ʪʦʜʦʨʭʦʡʣʦʭ ʸʩʪʦʡ ʙʘ ʩʪʘʥʜʘʨʪʳʥ ʙʘʨʠʤʪ ʙʠʯʛʠʡʥ 9-ʨ ʟװʡʣʜ ʟʘʘʩʘʥ ʪʦʦʮʦʦ 

ʭʵʤʞʠʣʪװװʜʠʡʛ ʭʠʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

Á ʉʫʫʨʠʣʫʫʣʘʣʪʳʥ ʘʥʛʠʣʣʳʛ ʭʠʡʭ: 

ɸʥʛʠʣʣʳʛ ʭʠʡʭ ʜʘʨʘʘʣʘʣ:  

1. ɾʠʰʠʛ ʘʥʪʝʥʥr  ʧʘʨʘʤʝʪʨװװʜ ʙʦʣʦʥ ʘʥʪʝʥʥʳ ʪᴇʨʣʠʡʛ ʪʦʜʦʨʭʦʡʣʥʦ. 

ʕʜʛʵʵʨʠʡʛ ʪʫʭʘʡʥ ʭʵʨʵʛʣʵʭ ʮʘʮʘʨʛʘʛʯʠʡʥ ʪᴇʨᴇʣʜ ʪʦʭʠʨʫʫʣʘʥ ʩʦʥʛʦʥʦ.  

2. ʍװʨʪʵʤʞʠʡʥ ʥᴇʭʮᴇʣʠʡʛ ʪʦʜʦʨʭʦʡʣʥʦ. ʕʥʵ ʘʥʛʠʣʘʣ ʥʴ ʮʘʮʘʨʛʘʛʯʠʡʥ ʦʡʨ 

ʦʨʯʠʤ ʭװʤװװʩ ʙʘʡʭ ʛʘʟʘʨ ʪʘʣʙʘʡʥ ʭװʨʪʵʤʞʵʵʩ ʭʘʤʘʘʨʥʘ.   

3. ɼʵʵʨʭ ʭװʨʪʵʤʞʠʡʥ ʥᴇʭʮᴇʣ ʙʦʣʦʥ ʞʠʰʠʛ ʘʥʪʝʥʥr  ʧʘʨʘʤʝʪʨװװʜʠʡʥ ʭʫʚʴʜ 

ʙʦʩʛʦ ʕɾʎʏ-ʛ ʪʦʜʦʨʭʦʡʣʦʭ ʙʘ װװʥʠʡʛ ʕɾʎʏʙʦ ʛʵʞ ʪʵʤʜʵʛʣʵʝ. ʕʥʵ ʥʴ ʭװʤװװʩ 

ʙʘʡʭ ʛʘʟʘʨ, ʪʘʣʙʘʡʜ ʭװʥʜ ʥᴇʣᴇᴇʣᴇʭ ʭʷʟʛʘʘʨʪ ʪʦʭʠʨʩʦʥ ʙʘʡʭ ʭװʯʣʵʛ ʙʫʶʫ 

ʯʘʜʣʳʥ ʥʷʛʪ ʙװʭʠʡ ʎʉʆ-ʛ װװʩʛʵʭ ʯʘʜʣʳʥ ʫʪʛʘ ʙʘʡʥʘ. ʕɾʎʏ-ʛ ʩʪʘʥʜʘʨʪʳʥ 

ʙʘʨʠʤʪ ʙʠʯʛʠʡʥ 8.3.2.1 ʙʦʣʦʥ 9-ʨ ʟװʡʣʜ ʟʘʘʩʥʳ ʜʘʛʫʫ ʪʦʦʮʦʦʣʦʭ ʵʩʚʵʣ 

ʭʵʤʞʠʞ ʪʦʜʦʨʭʦʡʣʞ ʙʦʣʥʦ. ɹʵʣʪʛʵʥ ʪʦʜʦʨʭʦʡʣʩʦʥ ʟװʡʣװװʜʠʡʥ ʭʫʚʴʜ 

ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʣʪʪʘʡ ʥʠʡʮʵʞ ʙʘʡʚʘʣ ʕɾʎʏ-ʛ ʥʵʛ ʣ ʫʜʘʘ ʪʦʜʦʨʭʦʡʣʞ 

ʙʦʣʥʦ.   

4. ʍʵʨʵʚ ʮʘʮʘʨʛʘʛʯ ʥʴ ʫʛʘʘʩʘʘ ʟʦʭʠʮʩʦʥ ʙʦʣ (ʜʵʵʨ ʪʦʜʦʨʭʦʡʣʩʦʥ ʸʩʦʦʨ) 

ʩʫʫʨʠʣʘʛʜʩʘʥ װװʩʛװװʨ ʫʛʘʘʩʘʘ ʟʦʭʠʮʩʦʥ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʥʘ. ʊʠʡʤʵʵʩ 

ʩʫʫʨʠʣʫʫʣʘʣʪʳʥ ʙʫʩʘʜ ʪᴇʨʭ ʙʘʡʜʣʳʛ ʰʘʣʛʘʭ ʰʘʘʨʜʣʘʛʘʛװʡ. ʊʘʡʣʙʘʨ: ʕɾʎʏ 

ʥʴ 2ɺʪ-ʘʘʩ ʙʘʛʘ ʙʦʣ ʫʛʘʘʩʘʘ ʟʦʭʠʮʩʦʥ װװʩʛװװʨ ʛʵʞ װʟʥʵ.  

5. ɹʘʡʨʣʘʣ ʙװʨʠʡʥ ʭʫʚʴʜ ʜʘʨʘʘʭ ʥᴇʭʮᴇʣ ʙʠʝʣʵʛʜʵʞ ʙʘʡʚʘʣ ʩʫʫʨʠʣʫʫʣʘʣʪ 

ʭʵʚʠʡʥ ʟʦʭʠʮʩʦʥ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʥʘ:   
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                                                        В
˪˓ˣˤ

˪˓ˣˤ̂̏ȟ
ρ                                       (1.3) 

  :ʥʜװת

˪˓ˣ ʕï ʪʫʭʘʡʥ ʥʵʛ Ὥ ʜʘʚʪʘʤʞ ʜʵʵʨ ʭʵʩʵʛ ʭʫʛʘʮʘʘʥʜ ʘʥʪʝʥʥʘʘʩ ʮʘʮʘʨʛʘʩʘʥ ʜʫʥʜʘʞ 

ʯʘʜʘʣ; 

˪˓ˣˤ̂̏ȟ ï ʪʫʭʘʡʥ ʘʥʪʝʥʥ ʙʦʣʦʥ ʦʨʯʠʥ ʥᴇʭʮᴇʣʜ ʭʘʤʘʘʪʘʡ ʙʦʩʛʦ ʕɾʎʏ. 

ʆʣʦʥ ʘʥʪʝʥʥ ʙװʭʠʡ ʩʫʫʨʠʣʫʫʣʘʣʪʳʥ ʭʫʚʴʜ ʜʘʨʘʘʭ ʭʦʸʨ ʥᴇʭʮᴇʣʠʡʛ ʪʦʜʨʫʫʣʞ װʟʵʭ 

ʭʵʨʵʛʪʵʡ:   

Á ʍʵʨʵʚ װװʩʛװװʨװװʜʠʡʥ ʭʫʚʴʜ ʭʘʛʘʩ ʯʘʜʣʳʥ ʪװʚʰʠʥ ʜʵʭ ʜʵʣʙʵʵʥʠʡ ᴇʨʛᴇʥʠʡ 

ʯʠʛʣʵʣʠʡʥ ʜʠʘʛʨʘʤʤʫʫʜ ʥʴ ᴇᴇʨ ʭʦʦʨʦʥʜʦʦ ʜʘʚʭʮʘʞ ʙʘʡʚʘʣ ʭʘʨʛʘʣʟʘʭ 

ʭʫʛʘʮʘʘʛʘʘʨ ʜʫʥʜʘʞʣʘʩʘʥ ʭʘʤʛʠʡʥ ʠʭ ʕɾʎʏ ʥʴ ʟʦʭʠʭ ʥᴇʭʮᴇʣʠʡʛ ʭʘʥʛʘʩʘʥ 

ʙʘʡʭ ʸʩʪʦʡ. 

Á ʍʵʨʵʚ ʜʘʚʭʮʘʘʛװʡ ʙʦʣ װװʩʛʵʛʯʜʠʡʛ ʭʦʦʨʦʥʜʦʦ װʣ ʭʘʤʘʘʨʘʣʪʘʡ ʛʵʞ װʟʥʵ.  

6. ʊʫʭʘʡʥ ʪʘʣʙʘʡ, ʙʘʡʨʣʘʣ ʜʵʵʨ ʭʵʚʠʡʥ ʟʦʭʠʮʩʦʥ ʥᴇʭʮᴇʣ ʙʠʝʣʵʛʜʵʭʛװʡ ʙʦʣ 

ʥᴇʭʮᴇʣʪʵʡʛᴇᴇʨ ʟʦʭʠʮʩʦʥ ʛʵʞ װʟʥʵ. ɸʥʛʠʣʣʳʥ װʨ ʜװʥ ʷʥʟ ʙװʨ ʙʘʡʛʘʘ ʛʘʟʘʨ, 

ʙʘʡʨʣʘʣʜ ʥʵʤʵʣʪ ʪʦʦʮʦʦ ʙʫʶʫ ʭʵʤʞʠʣʪ ʭʠʡʭ ʭʵʨʵʛʪʵʡ.  

˪˓ˣˤ̂̏-ʛ ʪʦʜʦʨʭʦʡʣʦʭʜʦʦ ʜʘʨʘʘʭ ʜʘʨʘʘʣʣʘʘʨ ʭʠʡʥʵ:   

1. ʊʫʭʘʡʥ ʘʥʪʝʥʥr  ʭʫʚʴʜ ʮʘʮʘʨʛʘʣʪʳʥ ʥᴇʣᴇᴇʥʜ ᴇʨʪᴇʞ ʙʦʣʦʭ ʮʵʛ ʙװʨ ʜʵʵʨ (O 

ʛʵʞ ʪʵʤʜʵʛʣʵʝ) ʦʨʥʳ ʭװʯʣʵʛ ʙʫʶʫ ʯʘʜʣʳʥ ʥʷʛʪʳʛ ʪʦʜʦʨʭʦʡʣʥʦ.   

2. ʅᴇʣᴇᴇʥ ʜʦʨ ʙʘʡʛʘʘ ʪʘʣʙʘʡʥ ʮʵʛװװʜʠʡʥ ʜʦʪʨʦʦʩ ʭʘʤʛʠʡʥ ʠʭ ʯʘʜʣʳʥ ʥʷʛʪ 

Smax-ʠʡʛ ʦʣʥʦ.   

3. ˪˓x ˤ̂ ï̏r ʥ ʫʪʛʳʛ Ὓ Ὓ  ʥᴇʭʮᴇʣᴇᴇʩ ʦʣʥʦ. װתʥʜ Ὓ   ʥʴ ʩʪʘʥʜʘʨʪʘʜ 

ʟʘʘʩʘʥ, ʭʦʣʙʦʛʜʦʭ ʜʘʚʪʘʤʞʠʜ ʭʘʨʛʘʣʟʘʭ ʎʉʆ-ʛʠʡʥ ʥᴇʣᴇᴇʥʠʡ ʭʷʟʛʘʘʨʳʥ 

ʫʪʛʘ.   

ʕʜʛʵʵʨʠʡʛ ʩʪʘʥʜʘʨʪʳʥ ʙʘʨʠʤʪ ʙʠʯʛʠʡʥ 9.1-ʜ ᴇʛװװʣʩʵʥ ʪʦʦʮʦʦʛʦʦʨ ʙʦʣʦʥ ʙʫʩʘʜ 

ʠʣװװ ʥʘʨʠʡʚʯʠʣʩʘʥ ʪʦʦʮʦʦʥʳ ʘʨʛʘʘʨ ʵʩʚʵʣ ʭʵʤʞʠʣʪʵʵʨ ʛװʡʮʵʪʛʵʞ ʙʦʣʥʦ. ʍʵʨʵʚ 

ʭʵʤʞʠʣʪʠʡʛ ʘʰʠʛʣʘʞ ʙʫʡ ʙʦʣ ʥᴇʭʮᴇʣ ʙʘʡʜʣʳʛ ʠʣʵʨʭʠʡʣʞ ʯʘʜʘʭ ʭʘʥʛʘʣʪʪʘʡ ʦʣʦʥ 

ʮʵʛʪ ʛװʡʮʵʪʛʵʩʵʥ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

Á ʎʉʆ-ʛ ʪʦʦʮʦʦʣʦʭ ʘʨʛʘ 

ʕʥʜ ᴇʛװװʣʞ ʙʫʡ ʘʨʛʫʫʜʳʛ ʟʦʨʠʫʜʳʥ ʮʘʮʘʨʛʘʛʯ ʪᴇʭᴇᴇʨᴇʤʞᴇᴇʩ װװʩʛʵʭ ʎʉʆ-ʛ 

ʪʦʦʮʦʦʣʦʭʦʜ ʭʵʨʵʛʣʵʞ ʙʦʣʥʦ. ʊʦʦʮʦʦʣʦʣʜ ʘʥʘʣʠʪʠʢ ʘʨʛʳʛ װʟװװʣʩʵʥ ʙʦʣʥʦ. 

ʈʝʘʢʪʠʚ ʦʡʨʳʥ ʦʨʥʳ ʙװʩ: ʈʝʘʢʪʠʚ ʦʡʨʳʥ ʦʨʥʳ ʙװʩʵʜ ʮʘʭʠʣʛʘʘʥ ʙʘ ʩʦʨʦʥʟʦʥ 

ʦʨʥʳʛ ʪʫʩ ʪʫʩʘʜ ʥʴ ʘʚʯ װʟʵʭ ʸʩʪʦʡ. ʆʨʥʳʛ ʛʘʞʫʫʜʫʫʣʘʭ ʦʙʲʝʢʪ ʙʘʡʭʛװʡ, ʛװʡʜʣʠʡʥ 

ʪװʛʵʣʪ ʤʵʜʵʛʜʵʞ ʙʫʡ ʙʦʣ ʙʘʨʘʛ-ʩʪʘʪʠʢ ʪʦʤʴʸʦʛʦʦʨ ʦʨʥʳʛ ʙʦʜʦʞ ʙʦʣʥʦ. 
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ɸʣʩʳʥ ʦʨʥʳ ʙװʩ: ʅʵʛ ʮʘʮʘʨʛʘʛʯ ʘʥʪʝʥʥʳ ʭʫʚʴʜ ɗ (ᴇʨʛᴇʣʪʠʡʥ ᴇʥʮᴇʛ) ʙʦʣʦʥ 

(ʭʘʞʫʫʛʠʡʥ ʙʫʶʫ ʘʟʠʤʫʪʳʥ ᴇʥʮᴇʛ) ᴇʥʮʛװװʜʵʵʨ ʪʦʜʦʨʭʦʡʣʦʛʜʦʞ ʙʫʡ ʯʠʛʣʵʣʜ ʮʘʮʩʘʥ 

ʯʘʜʣʳʥ ʥʷʛʪʳʥ ʦʡʨʦʣʮʦʦ ʫʪʛʳʛ ʜʘʨʘʘʭ ʠʣʵʨʭʠʡʣʣʵʵʨ ʙʦʜʥʦ. 

                  ὛὙȟ—ȟ̕
˪˓ˣˤ

Ὢ—ȟ̕ ”Ὢ—̕                 (1.4) 

            :ʥʜװת

ὛὙȟ—ȟ̕  ï ʏʘʜʣʳʥ ʥʷʛʪ [ɺʪ/ʤ2]        

Ὢ—ȟ̕  ï ɸʥʪʝʥʥʳ ʮʘʮʘʨʛʘʣʪʳʥ ʜʠʘʛʨʘʤʤ (0-ʵʵʩ 1-ʠʡʥ ʭʦʦʨʦʥʜʦʭ ʵʝʨʵʛ ʪʦʦ)   

ʕɾʎʏ ï ɸʥʪʝʥʥʳ ʕɾʎʏ [ɺʪ]-ʘʘʨ     

” ï ɼʦʣʛʠʦʥ ʦʡʞ ʙʫʡ ʛʘʟʨʳʥ ʦʡʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪʳʥ ʘʙʩʦʣʶʪ ʫʪʛʘ (ʤʦʜʫʣʴ). ɿʘʨʠʤ 

ʪʦʭʠʦʣʜʦʣʜ ʦʡʩʦʥ ʜʦʣʛʠʦʥ ʩʘʘʜʘʥʜ ʭʘʘʛʜʩʘʥ ʙʘʡʞ ʙʦʣʦʭ ʙʘ ʵʥʵ װʝʜ ʥʴ 0 ʫʪʛʘʪʘʡ 

ʙʘʡʥʘ. 

Ὑ ï ʎʘʮʘʨʛʘʣʪʳʥ װװʩʛװװʨʠʡʥ ʪᴇʚ ʮʵʛ ʙʘ ʥᴇʣᴇᴇʥʜ ʙʘʡʛʘʘ ʭװʥ ʭʦʦʨʦʥʜʳʥ ʟʘʡ.  

Ὑ ï  ʎʘʮʘʨʛʘʣʪʳʥ ʭʫʫʨʤʘʛ װװʩʛװװʨʠʡʥ ʪᴇʚ ʮʵʛ ʙʘ ʥᴇʣᴇᴇʥʜ ʙʘʡʛʘʘ ʭװʥ ʭʦʦʨʦʥʜʳʥ 

ʟʘʡ. ɻʘʟʨʳʥ ʪװʚʰʠʥʜ ʦʡʨʭʦʥ ʙʦʣ ʟʫʨʘʘʩʪʘʡ ʭʫʚʴʩʘʛʯʜʳʥ ʫʪʛʘ ʟʫʨʘʘʩʛװʡ 

ʭʫʚʴʩʘʛʯʜʳʥʭʪʘʡ ʦʡʨʦʣʮʦʦ ʪʫʣ ʯʘʜʣʳʛ ʜʘʨʘʘʭ ʠʣʵʨʭʠʡʣʣʵʵʨ ʙʦʜʥʦ. 

                    Ὓ Ὑȟ—ȟ̕ ρ ”
˪˓ˣˤ

Ὂ—ȟ̕         (1.5) 

 

        :ʥʜװת

Ὂ—ȟ̕  ï ʀʟʦʪʨʦʧ ʮʘʮʘʨʛʘʛʯʪʘʡ ʭʘʨʴʮʫʫʣʩʘʥ ʘʥʪʝʥʥr  ᴇʩʛᴇʣʪ (0-ʵʵʩ 1-ʠʡʥ 

ʭʦʦʨʦʥʜʦʭ ʵʝʨʵʛ ʪʦʦ ʙʘʡʥʘ). 

ɻʘʟʨʳʥ ʦʡʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪ ” ʥʴ ů ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʯʘʜʚʘʨʪʘʡ, ‐ Ὧ‐ ‐  

ʚʘʢʫʫʤʳʥ ʥʵʚʪʨװװʣʵʭ ʯʘʜʚʘʨ, ə = ʭʘʨʴʮʘʥʛʫʡ ʥʵʚʪʨװװʣʵʭ ʯʘʜʚʘʨ) ʮʘʭʠʣʛʘʘʥ 

ʥʵʚʪʨװװʣʵʭ ʯʘʜʚʘʨʪʘʡ ʛʘʜʘʨʛʫʫ ʨʫʫ ʜʦʣʛʠʦʥ ɣ ʰװʨʛʵʭ ᴇʥʮʛᴇᴇʨ ʪʫʩʘʞ ʙʫʡ װʝʜ: 

  ɹʦʩʦʦ ʪʫʡʣʰʨʘʣʪʘʡ ʙʦʣ:  ” ȿ ȿ             (1.6) 

  ʍʵʚʪʵʵ ʪʫʡʣʰʨʘʣʪʘʡ ʙʦʣ: ” ȿ ȿ              (1.7) 

 :ʥʜװת

                                      …                                 (1.8) 

ɽʨᴇʥʭʠʡ ʪʦʭʠʦʣʜʦʣʜ ʦʡʩʦʥ ʜʦʣʛʠʦʥ ʥʴ ʪʫʩʛʘʣʳʥ ᴇʥʮʛᴇᴇʩ ʭʘʤʘʘʨʩʘʥ ʙʦʩʦʦ 

ʙʦʣʦʥ ʭʵʚʪʵʵ ʙʘʡʛʫʫʣʘʛʯʜʘʘʩ ʙװʨʜʜʵʛ ʭʵʜʠʡ ʯ ʠʭʵʥʭʜʵʵ ʦʡʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪʳʛ 

ʙʦʜʦʭʦʜ ʟᴇʚʭᴇʥ ʪʫʩʩʘʥ ʜʦʣʛʠʦʥʳ ʜʘʚʘʤʛʘʡʣʩʘʥ ʪʫʡʣʰʨʘʣʳʛ ʘʚʯ װʟʵʭʵʜ ʭʘʥʛʘʣʪʪʘʡ 

ʙʘʡʜʘʛ. 
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ɼʵʵʚʵʨ ʜʵʵʨʭ ʙʘʡʨʣʘʣʳʥ ʭʫʚʴʜ ʙʘʨʠʣʛʳʥ ʭʘʥʘ, ʜʵʵʚʨʠʡʥ ʤʘʪʝʨʠʘʣ ʥᴇʣᴇᴇʣʣʠʡʛ 

ʙʫʫʨʫʫʣʘʭ ʙʘ ʙʘʨʠʣʛʘ ʜʦʪʦʨ ʥᴇʣᴇᴇʣᴇʣ (ʮʘʮʘʨʛʘʛʯ ʛʘʜʥʘ װʝʜ) ʭʘʤʛʠʡʥ ʙʘʛʘʜʘʘ 10-

20ʜɹ-ʵʵʨ ʙʫʫʨʥʘ. 

ʎʘʭʠʣʛʘʘʥ ʙʘ ʩʦʨʦʥʟʦʥ ʦʨʥʳʛ ʜʘʨʘʘʭ ʪʦʤʴʸʦʛ ʘʰʠʛʣʘʥ ʙʦʜʥʦ.  

   Ὁ Ὓ–                                      (1.9) 

    Ὄ ὛȾ–               (1.10)   

 :ʥʜװת

– σχχ ʆʤ ï ʏᴇʣᴇᴇʪ ʦʛʪʦʨʛʫʡʥ ʠʤʧʝʜʘʥʩ. 

ɼʵʵʨ ʜʫʨʜʩʘʥ ʪʦʤʴʸʦʥʫʫʜ ʘʣʩʳʥ ʦʨʥʳ ʤʫʞʠʜ ʣ ʭװʯʠʥʪʵʡ. ʕʜʛʵʵʨʠʡʛ ʦʡʨʳʥ 

ʦʨʥʳ ʤʫʞʠʜ ʭʵʨʵʛʣʵʚʵʣ ʘʣʜʘʘ ʠʭʪʵʡ װʨ ʜװʥ ʛʘʨʥʘ. ʀʡʤʵʵʩ ʵʜʛʵʵʨ ʪʦʤʴʸʦʛ ʎʉʆ-

ʛʠʡʥ ʥᴇʣᴇᴇʣᴇʣ ʭʷʟʛʘʘʨʳʥ ʜʦʪʦʨ ʙʘʡʛʘʘ ʵʩʵʭʠʡʛ װʥʵʣʵʭʵʜ ʣ ʘʰʠʛʣʘʥʘ. 

Á ʍʵʤʞʠʣʪ ʭʠʡʭ:  

ʊʦʦʮʦʦ ʭʠʡʭʵʜ ʭʵʮװװ ʙʦʣʦʥ ʪʦʦʮʦʦʥʳ װʨ ʜװʥ ʥᴇʣᴇᴇʣʣʠʡʥ ʭʷʟʛʘʘʨʳʥ ʙʦʩʛʳʥ 

ʦʨʯʠʤ ʛʘʨʯ ʙʘʡʛʘʘ װʝʜ ʭʵʤʞʠʣʪ ʭʠʡʭ ʥʴ ʘʰʠʛʪʘʡ. ʍʵʤʞʠʣʪʠʡʛ ʦʣʦʥ ʫʣʩʳʥ ʙʦʣʦʥ 

 ,ʥʜʵʩʥʠʡ ʩʪʘʥʜʘʨʪʳʥ ʙʦʣʦʥ ʤʵʨʛʵʞʣʠʡʥ ʙʘʡʛʫʫʣʣʘʛʫʫʜʘʘʩ ʛʘʨʛʘʩʘʥ ʟᴇʚʣᴇʤʞװ

ʘʨʛʘʯʣʘʣʫʫʜʳʛ ʭʵʨʵʛʣʵʥ ʛװʡʮʵʪʛʵʞ ʙʦʣʦʭ ʙʘ ʪʵʜʛʵʵʨʠʡʛ ʥʦʨʤʘʪʠʚ ʠʰʣʵʣʜ ʪʫʩʛʘʩʘʥ 

ʙʦʣʥʦ. 

Á ᴆʨʪᴇʭᴇᴇʩ ʭʘʤʛʘʘʣʘʭ ʘʨʛʘ: 

ʍװʤװװʩ ʥʵʚʪʵʨʯ ʙʦʣʦʭ, ʎʉʆ-ʛʠʡʥ ʥᴇʣᴇᴇ ʥʴ ʘʶʫʣʛװʡʥ ʭʷʟʛʘʘʨʘʘʩ ʭʵʪʵʨʩʵʥ 

ʙʘʡʨʣʘʣʫʫʜʘʜ ʎʉʆ-ʛʠʡʥ ʥᴇʣᴇᴇʥʠʡ ʪװʚʰʠʥʛ ʟʘʡʣʰʛװʡ ʭʷʥʘʭ ʸʩʪʦʡ. ʉʫʫʨʠʣʘʛʜʩʘʥ 

ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʜ ᴇᴇʨʯʣᴇʣʪ ʭʠʡʭ ʙʦʣʦʤʞʛװʡ ʪʦʭʠʦʣʜʦʣʜ ʭʘʤʛʠʡʥ װʨ ʘʰʠʛʪʘʡ 

ʘʨʛʘ ʙʦʣ ʘʶʫʣʛװʡʥ ʭʷʟʛʘʘʨʘʘʩ ʭʵʪʵʨʩʵʥ ʛʘʟʨʫʫʜʘʜ ʭװʥ ʥʵʚʪʨʵʭʠʡʛ ʭʷʟʛʘʘʨʣʘʭ ʶʤ. 

Á ʄʵʨʛʵʞʣʠʡʥ ʤʫʞ:   

ʍʵʨʵʚ ʎʉʆ ʭʷʥʘʣʪʛװʡ ʦʨʯʠʥ ʜʘʭʴ /ʦʣʦʥ ʥʠʡʪ/ ʥᴇʣᴇᴇʥʠʡ ʭʷʟʛʘʘʨʘʘʩ ʭʵʪʵʨʩʵʥ 

ʭʵʜʠʡ ʯ ʭʷʥʘʣʪʪʘʡ ʦʨʯʠʥ /ʘʞʣʳʥ ʙʘʡʨʘʥ/ ʜʘʭʴ ʥᴇʣᴇᴇʥʠʡ ʭʷʟʛʘʘʨʘʘʩ ʙʘʛʘ ʙʘʡʚʘʣ 

ʪʫʭʘʡʥ ʪʘʣʙʘʡ ʨʫʫ ʦʣʦʥ ʥʠʡʪʠʡʛ ʥʵʚʪʨʵʭʠʡʛ ʭʷʟʛʘʘʨʣʘʞ, ʭʘʨʠʥ ʘʞʠʣʯʜʳʛ ʟᴇʚʰᴇᴇʨʯ 

ʙʦʣʥʦ. ʅʵʚʪʨʵʭʠʡʛ ʭʷʟʛʘʘʨʣʘʭ ʟʦʨʠʣʛʦʦʨ ʮʦʦʞʪʦʡ ʭʘʰʘʘ ʩʘʘʜ ʙʘʡʛʫʫʣʞ, 

ʰʘʘʨʜʣʘʛʘʜ ʥʠʡʮʩʵʥ ʧʘʡʟ ʭʘʜʘʞ ʙʦʣʥʦ. ʕʥʵ ʤʫʞʠʜ ʥʵʚʪʨʵʭ ʘʞʠʣʯʜʘʜ ʟʦʭʠʭ 

ʤʵʜʵʵʣʣʠʡʛ ᴇʛᴇʭ ʸʩʪʦʡ ʙʘ ʙʘʡʥʛʳʥ ʘʞʣʳʥ ʙʘʡʨʳʛ ʵʥʜ ʙʘʡʨʣʫʫʣʘʭʛװʡ ʙʘʡʭ 

ʭʵʨʵʛʪʵʡ. 

Á ʍʵʪʵʨʩʵʥ ʤʫʞ:   

ʍʵʨʵʚ ʎʉʆ-ʛʠʡʥ ʭʵʤʞʵʵ ʘʞʣʳʥ ʙʘʡʨʘʥ ʜʘʭʴ ʥᴇʣᴇᴇʥʠʡ ʭʷʟʛʘʘʨʘʘʩ ʭʵʪʵʨʩʵʥ ʙʦʣ 

ʦʣʦʥ ʥʠʡʪʠʡʛ ʯ, ʘʞʠʣʯʜʳʛ ʯ ʥʵʚʪʨʵʭʠʡʛ ʭʷʟʛʘʘʨʣʘʭ ʭʵʨʵʛʪʵʡ. ʍʵʨʵʚ ʘʞʠʣʯʠʜ 

ʪʘʣʙʘʡ ʨʫʫ ʥʵʚʪʨʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʪʦʭʠʦʣʜʦʣʜ ʥᴇʣᴇᴇʛ ʭʷʥʘʣʪʘʥ ʜʦʨ ʙʘʡʣʛʘʭʳʥ 

ʪʫʣʜ ʜʘʨʘʘʭ ʘʨʛʘ ʭʵʤʞʵʵʥװװʜʠʡʛ ʟʘʡʣʰʛװʡ ʘʚʘʭ ʸʩʪʦʡ:   
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ü ʎʘʮʘʨʛʘʛʯʠʡʥ ʯʘʜʣʳʛ ʪװʨ ʙʫʫʨʫʫʣʘʭ; 

ü ʍʫʛʘʮʘʘʛʘʘʨ ʜʫʥʜʘʞʣʘʩʘʥ ʥᴇʣᴇᴇʛ ʘʶʫʣʛװʡʥ ʪװʚʰʠʥ ʜʦʪʦʨ ʙʘʡʣʛʘʭʳʥ ʪʫʣʜ 

ʥᴇʣᴇᴇʣᴇʣ ʜʦʦʨ ʙʘʡʭ ʭʫʛʘʮʘʘʛ ʭʷʥʘʭ; 

ü ʕʢʨʘʥʯʣʘʭ ʙʫʶʫ ʭʘʤʛʘʘʣʘʣʪʳʥ ʭʫʚʮʘʩ ʭʵʨʵʛʣʵʭ.   
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ʍʘʨʠʣʮʘʘ ʭʦʣʙʦʦʥʳ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʎʉʆ-ʥʳ ʥʵʛ װװʩʛװװʨʪʵʡ ʙʘʡʭ װʝʠʡʥ 

ʥᴇʣᴇᴇʥʠʡ װʥʵʣʛʵʵʥʠʡ ʘʣʛʦʨʠʪʤ: 

1.8-ʨ ʟʫʨʘʛ ʥʴ ʙʘʘʟ ʩʪʘʥʮ, ʨʘʜʠʦ ʥʵʚʪʨװװʣʵʛʯ, ʛʘʟʨʳʥ ʩʪʘʥʮ ʟʵʨʵʛ ʭʦʣʙʦʦʥʳ 

ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞװװʜʵʜ ʭʵʨʵʛʣʵʭʵʵʨ ʟʦʨʠʫʣʩʘʥ ʙʦʣʥʦ. 

ʕʭʣʵʣ

ʕɾʎʏ<2ɺʪ

ʅᴇʣᴇᴇʣʣʠʡʥ װʥʵʣʛʵʵ ʭʠʡʭ

ʎʉʆ-ʛʠʡʥ ʟʦʭʠʭ ʭʷʟʛʘʘʨʳʥ 

ʫʪʛʳʛ ʪʦʜʦʨʭʦʡʣʦʭ

ʕɾʎʏʙʦ-ʳʛ ʪʦʜʦʨʭʦʡʣʦʭ

ʕɾʎʏ<ʕɾʎʏʙʦ

ʅᴇʭʮᴇʣʪʵʡʛʵʵʨ 

ʟʦʭʠʮʩʦʥ

ʅᴇʣᴇᴇʣʣʠʡʥ ʙװʩʠʡʛ ʪʦʛʪʦʦʭ

ʅᴇʣᴇᴇʣʣʠʡʥ ʙװʩʵʜ 

ʭʘʤʘʘʨʘʣʪʘʡ ʵʩʵʭ?

ʋʨʴʜʯʠʣʩʘʥ ʩʵʨʛʠʡʣʵʭ ʘʨʛʘ 

ʭʵʤʞʵʵ ʰʘʘʨʜʣʘʛʘʛװʡ

ʊʦʛʪʦʦʭ 

ʅᴇʭʮᴇʣ 

ʙʠʝʣʩʵʥ

 ʥʵʣʛʵʵ ʭʠʡʭת

ʰʘʘʨʜʣʘʛʘʛװʡ

ɼʘʚʪʘʤʞ 

ʍװʨʪʵʤʞ 

ʏʠʛʣװװʣʵʤʞ

ʍʵʚʠʡʥ ʥᴇʭʮᴇʣ 

ʭʘʥʛʘʩʘʥ

ʍʵʤʞʠʣʪ ʭʠʡʭ ʙʫʶʫ ʮʘʘʰʠʜ 

 ʣʵʭװװʨʛʵʣʞʣװ ʥʵʣʛʵʵװ

ʰʘʘʨʜʣʘʛʘʛװʡ

ɼװʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ ʘʨʛʘ, ʪʦʦʥ ʘʨʛʘ, 

ʭʵʤʞʠʣʪ ʭʠʡʭ

ʍᴇʥᴇᴇʣʜ ᴇʨʪᴇʭʛװʡ ʙʘʡʭ ʘʨʛʘ 

ʭʵʤʞʵʵ ʘʚʘʭ

ʊʠʡʤ

ʡװʛת

ʊʠʡʤ 

 ʡװʛת

ʊʠʡʤ

ʡװʛת

1.8-ʨ ʟʫʨʘʛ. ʅᴇʣᴇᴇʣʣʠʡʥ װʥʵʣʛʵʵʥʠʡ ʘʣʛʦʨʠʪʤ 

ʈʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʥʦʦʩ ʭװʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇ ʘʶʫʣʛװʡʥ 

ʪװʚʰʠʥʜ ʥʠʡʮʵʞ ʙʫʡ ʵʩʵʭʠʡʥ װʥʵʣʛʵʵʥʠʡ ʪʘʣʘʘʨ ʜʵʣʛʵʨʵʥʛװʡ ʤʵʜʵʵʣʣʠʡʛ 

MNS5548:2015 ʩʪʘʥʜʘʨʪʘʘʩ ʭʘʨʞ ʙʦʣʥʦ. 
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1.4. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ ʭװʣʮʵʭ ʭʘʤʛʠʡʥ ʠʭ ʥᴇʣᴇᴇʛ ʪʦʜʦʨʭʦʡʣʩʦʥ 

ʛʘʜʘʘʜʳʥ ʫʣʩ ʦʨʥʫʫʜʳʥ ʪʫʨʰʣʘʛʘ 

ʄʦʥʛʦʣ ʋʣʩ ñMNS 5594:2015 - ʈʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ 

ʭװʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʥʠʡ ʘʶʫʣʛװʡʥ ʪװʚʰʠʥò ʩʪʘʥʜʘʨʪʘʘʨ 3ʂɻʮ-ʵʵʩ 300ɻɻʮ ʭװʨʪʵʣ 

ʜʘʚʪʘʤʞʠʡʥ ʟʫʨʚʘʩʪ ʘʞʠʣʣʘʭ ʨʘʜʠʦ ʜʦʣʛʠʦʥʳ װװʩʛװװʨװװʜʠʡʥ ʎʉɼ-ʥʳ ʦʨʦʥʛʠʡʥ 

ʭװʯʣʵʛʠʡʥ  ʍʍʅ-ʥʠʡ ʜʵʵʜ ʭʷʟʛʘʘʨʳʛ ʪʦʛʪʦʦʩʦʥ ʙʘʡʜʘʛ. ʉʪʘʥʜʘʨʪʘʜ ʟʘʘʩʘʥ ʫʪʛʫʫʜ 

ʥʴ ICNIRP ʙʘʡʛʫʫʣʣʘʛʘʘʩ ʛʘʨʛʘʩʘʥ ʟᴇʚʣᴇʤʞʠʡʥ ʫʪʛʫʫʜʘʜ װʥʜʵʩʣʵʛʜʩʵʥ. 

ʄʦʥʛʦʣ ʋʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʫʡ ʵʥʵʭװװ ʩʪʘʥʜʘʨʪ ʫʪʛʫʫʜ ʥʴ ʭʵʨ ʦʥʦʚʯʪʦʡ ʙʦʣʦʭ, 

ʮʘʘʰʠʜ ʩʪʘʥʜʘʨʪʳʛ ʰʠʥʵʯʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʵʩʵʭʵʜ װʥʵʣʵʣʪ ʜװʛʥʵʣʪ ᴇʛᴇʭ 

ʟʦʨʠʣʛʦʦʨ ʜʘʨʘʘʭ ʭʘʨʴʮʫʫʣʩʘʥ ʩʫʜʘʣʛʘʘʛ ʛװʡʮʵʪʛʵʩʵʥ.  

ʉʫʜʘʣʛʘʘʥʜ ʭʫʫʯʥʘʘʨ ɿʍʋ ʙʫʶʫ ʦʜʦʦʛʠʡʥ ʆʍʋ-ʳʥ ʩʫʜʣʘʘʯʜʳʥ ʩʫʜʘʣʛʘʘʥʳ װʨ 

ʜװʥ, ʩʘʥʘʣ ʜװʛʥʵʣʪ, ʤᴇʥ ʤᴇʨʜᴇʛʜᴇʞ ʙʫʡ ʩʪʘʥʜʘʨʪʫʫʜʳʛ ʙʦʣʦʚʩʨʫʫʣʩʘʥ װʥʜʵʩʣʵʣ, 

ʦʣʦʥ ʫʣʩʳʥ ʩʪʘʥʜʘʨʪʫʫʜʘʜ ʭʠʡʩʵʥ ʜװʥ ʰʠʥʞʠʣʛʵʵʛ ʪʫʩʛʘʩʘʥ ʙʦʣʥʦ[3]. 

ʎʉʆ-ʛʠʡʥ ʭʷʥʘʣʪʪʘʡ ʭʦʣʙʦʦʪʦʡ ʩʪʘʥʜʘʨʪʫʫʜʳʥ ʵʮʩʠʡʥ ʟʦʨʠʣʛʦ ʥʴ ʦʣʦʥ 

ʥʠʡʪʠʡʥ ʵʨװװʣ ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ ʷʚʜʘʣ ʶʤ. ʆʜʦʦʛʦʦʩ 60 ʞʠʣʠʡʥ ᴇʤʥᴇ ʙʫʶʫ 1958 

ʦʥʜ ʎʉʆ-ʛʠʡʥ ʍʍʅ-ʥʠʡ ʫʪʛʳʛ ʪʦʛʪʦʦʩʦʥ ʘʥʭʥʳ ʩʪʘʥʜʘʨʪʳʛ ʭʫʫʯʥʘʘʨ ɿʍʋ-ʜ 

ʙʦʣʦʚʩʨʫʫʣʞ ʙʘʡʞʵʵ. װתʥʵʵʩ ʭʦʡʰ ʵʥʵ ʪᴇʨʣʠʡʥ ʩʪʘʥʜʘʨʪʫʫʜ ʪʘʩʨʘʣʪʛװʡ 

ʰʠʥʵʯʣʵʛʜʵʥ ʭᴇʛʞʠʞ, ʤᴇʨʜᴇʛʜᴇʞ ʠʨʩʵʥ ʙʘʡʥʘ. ʕʜʛʵʵʨ ʩʪʘʥʜʘʨʪʫʫʜ ʥʴ 

ʤʵʨʛʵʞʠʣʪʥװװʜʠʡʥ ʢʣʠʥʠʢʠʡʥ ʩʫʜʘʣʛʘʘ, ʘʤʴʪʘʜ ʜʵʵʨ ʭʠʡʩʵʥ ʪʫʨʰʠʣʪ ʩʫʜʘʣʛʘʘʥʳ 

 .ʥ ʜʵʵʨ ʪʫʣʛʫʫʨʣʘʩʘʥ ʙʘʡʜʘʛװʨ ʜװ

ɼʵʣʭʠʡʥ ʦʣʦʥ ʫʣʩ ʦʨʥʫʫʜ ᴇᴇʨʠʡʥ ʦʨʥʳ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ, ʬʠʟʠʦʣʦʛʠʡʥ ʭװʯʠʥ 

ʟװʡʣʠʡʛ ʭʘʨʛʘʣʟʘʥ ᴇᴇʨʩʜʠʡʥ ʛʵʩʵʥ ʎʉʆ-ʛʠʡʥ ʍʍʅ-ʥʠʡ ʫʪʛʳʛ ʪʦʛʪʦʦʩʦʥ ʙʘʡʜʘʛ. ɿʍʋ-

ʳʥ ʭʫʚʴʜ ʨʘʜʠʦ ʩװʣʞʵʵ ʭᴇʛʞʠʭʠʡʥ ʭʵʨʵʵʨ ʦʨʦʥ ʩʫʫʮʥʳ ʭʦʨʦʦʣʦʣ ʜʫʥʜ ʵʩʚʵʣ ʭʦʪʳʥ 

ʟʘʭʘʜ ʙʘʡʨʣʘʩʘʥ ʠʭ ʯʘʜʣʳʥ ʎʉʆ-ʛʠʡʥ װװʩʛװװʨװװʜʵʵʩ ʭװʥ ʘʤʳʥ ʵʨװװʣ ʤʵʥʜʵʜ 

ʥᴇʣᴇᴇʣᴇʭ ʥᴇʣᴇᴇʣʣʠʡʛ ʭʷʥʘʭ, ʘʶʫʣʛװʡ ʙʘʡʜʣʳʛ ʭʘʥʛʘʭ ʭʵʨʵʛʮʵʵ װװʩʩʵʥ. ʕʥʵ 

ʰʘʘʨʜʣʘʛʳʥ ʜʘʛʫʫ ʋʢʨʘʡʥ ʫʣʩʳʥ ʂʠʝʚʪ ʙʘʡʨʣʘʭ ʩʫʜʘʣʛʘʘʥʳ ʠʥʩʪʠʪʫʪ ʙʦʣʦʥ ʕʨװװʣ 

ʄʵʥʜʠʡʥ ʗʘʤ (ʕʄʗ)-ʥʜ ʵʥʵ ʯʠʛʣʵʣʜ ʪʫʨʰʠʣʪ, ʩʫʜʘʣʛʘʘ ʭʠʡʭ ʜʘʘʣʛʘʚʘʨ ᴇʛʩᴇʥ. 

ʅʠʡʪʵʜ ʟʦʨʠʫʣʩʘʥ ʘʥʭʥʳ ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʣʣʠʡʥ ʩʪʘʥʜʘʨʪ ʙʦʣʦʭ 

SanPiN ˉ848-70-ʠʡʛ 1970 ʦʥʜ ɿʍʋ-ʳʥ ʕʄʗ ʙʘʪʘʣʩʘʥ. ʊʫʩ ʩʪʘʥʜʘʨʪʘʜ ʎʉɼ-ʥʳ 

ʍʍʅ-ʥʠʡ ʫʪʛʳʛ ʙʠʯʠʣ ʜʦʣʛʠʦʥʳ ʮʘʨʜ ʙʫʶʫ 300ʄɻʮ-300ɻɻʮ-ʠʡʥ ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʜ 

1ʤʢɺ/ʩʤ2 ʙʘʡʭʘʘʨ ʪʦʛʪʦʦʩʦʥ ʙʘʡʜʘʛ. 1978 ʦʥʜ ɿʍʋ-ʳʥ ʕʄʗ ʜʘʨʘʘʛʠʡʥ ʩʪʘʥʜʘʨʪ 

ʙʦʣʦʭ SanPiN ˉ1823-78-ʛ ʙʘʪʣʘʥ ʛʘʨʛʘʩʘʥ. ʕʥʵ ʙʘʨʠʤʪ ʙʠʯʠʛʪ ʦʣʦʥ ʥʠʡʪʵʜ 

ʟʦʨʠʫʣʩʘʥ ʎʉɼ-ʥʳ ʍʍʅ-ʥʠʡ ʫʪʛʳʛ 300ʄɻʮ-300ɻɻʮ-ʠʡʥ ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʜ 5ʤʢɺ/ʩʤ2 

ʙʘʡʭʘʘʨ ʰʠʥʵʯʣʵʥ ʪʦʛʪʦʦʩʦʥ. 
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ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ ʜʘʭʴ ʙʘʛʘ ʯʘʜʣʳʥ ʙʠʯʠʣ ʜʦʣʛʠʦʥʳ ʮʘʮʘʨʛʘʣʪʘʘʩ װװʩʵʭ 

ʙʠʦʣʦʛʠʡʥ ʥᴇʣᴇᴇʣʣʠʡʥ װʥʵʣʛʵʵʛ ʭʠʡʭ ʘʨʛʘʯʣʘʣ (1981, ʂʠʝʚ ʭʦʪ, ɿʍʋ ʕʄʗ)ò ʙʦʣʦʥ 

ñʉʫʫʨʴʰʣʳʥ ʙװʩʵʜ ʙʘʛʘ ʯʘʜʣʳʥ ʙʠʯʠʣ ʜʦʣʛʠʦʥʳ ʵʥʝʨʛʠ ʭװʥʠʡ ʵʨװװʣ ʤʵʥʜʵʜ 

ʥᴇʣᴇᴇʣᴇʭ ʥᴇʣᴇᴇʣʣʠʡʛ ʩʫʜʣʘʭ ʘʨʛʘʯʣʘʣ (1981, ɿʍʋ ʕʄʗ)ò ʟʵʨʵʛ ʙʘʨʠʤʪ ʙʠʯʛװװʜʵʜ 

  ʣ ʤʵʥʜʠʡʥ ʩʪʘʥʜʘʨʪʫʫʜʳʥװװʥʜʵʩʣʵʥ ʎʉɼ-ʥʳ ʍʍʅ-ʥʠʡ ʫʪʛʳʛ ʪʦʛʪʦʦʞ ʙʘʡʩʘʥ. ʕʨװ

ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʭᴇʛʞװװʣʵʣʪ ʥʴ ɿʍʋ-ʳʥ ʕʄʐʋ-ʥʳ ʘʢʘʜʝʤʠʡʥ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳ 

ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʘʩʫʫʜʘʣ ʭʘʨʠʫʮʩʘʥ ʢʦʤʠʩʩʦʦʨ ʟʦʭʠʮʫʫʣʘʛʜʜʘʛ ʙʘʡʩʘʥ. ɻʦʣ 

ʭʘʤʪʨʘʥ ʭᴇʛʞװװʣʵʛʯʠʜ ʥʴ ʂʠʝʚ ʭʦʪʳʥ ʥʠʡʪʠʡʥ ʵʨװװʣ ʤʵʥʜʠʡʥ ʠʥʩʪʠʪʫʪ, 

ʙʠʦʬʠʟʠʢʠʡʥ ʠʥʩʪʠʪʫʪ, ɿʍʋ-ʳʥ ʕʄʗ ʟʵʨʵʛ ʙʘʡʛʫʫʣʣʘʛʘ ʙʘʡʩʘʥ. ʈʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ 

ʎʉɼ-ʥʳ ʙʠʦʣʦʛʠʡʥ ʥᴇʣᴇᴇʣʣʠʡʥ ʩʫʜʘʣʛʘʘ, ʥʦʨʤʘʪʠʚ ʙʘʨʠʤʪ ʙʠʯʠʛ 

ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʥ ʛʦʣ ʤʘʥʣʘʡʣʘʛʯʠʜ ʥʴ ʘʢʘʜʝʤʠʯ ʐʘʥʜʘʣʘ, ʀʣʝʡʥ, ʧʨʦʬʝʩʩʦʨ 

ʉʘʚʠʥ, ʇʘʣʟʝʚ, ɼʫʤʘʥʩʢʠʡ, ʍʦʣʦʜʦʚ, ɸʢʦʝʚ, ʐʠʭʦʜʠʨʦʚ, ɻʨʠʛʦʨʠʝʚ ʥʘʨ ʙʘʡʩʘʥ. 

ɿʍʋ ʙʦʣʦʥ ʆʍʋ-ʳʥ ʩʪʘʥʜʘʨʪʯʠʣʣʳʥ ʩʪʨʘʪʝʛʠʡʥ ʜʵʣʛʵʨʵʥʛװʡ ʭʵʣʵʣʮװװʣʛʠʡʥ 

ʤʘʪʝʨʠʘʣʫʫʜʳʛ ñɻʨʠʛʦʨʠʝʚ(1998), ɻʨʠʛʦʨʠʝʚ ʥʘʨ (2002, 2003a, 2004), 

ɻʨʠʛʦʨʠʝʚ(2013, 2016)ò ʟʵʨʵʛ ʮʫʚʨʘʣ ʭʵʚʣʵʣװװʜʵʵʩ ʭʘʨʘʭ ʙʦʣʦʤʞʪʦʡ.  

ᴆʥᴇᴇ װʝʜ ʩʪʘʥʜʘʨʪʯʠʣʘʣʪʘʡ ʭʦʣʙʦʦʪʦʡ ʛʫʨʚʘʥ ʘʩʫʫʜʘʣ ʙʘʡʥʘ.  

1. ɹʘʛʘ ʪװʚʰʠʥ ʙװʭʠʡ ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʎʉɼ ʜʫʣʘʘʥʳ ʙʫʩ ʙʠʦʣʦʛʠʡʥ 

ʥᴇʣᴇᴇʣᴇʣ װװʩʛʵʜʵʛ װװ? 

2. ʍװʥ ʘʤ ʦʨʰʠʥ ʩʫʫʛʘʘ ʙװʩ ʜʵʭ ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʎʉɼ-ʥʳ ʭʵʚʠʡʥ ʙʫʩ 

ʮʘʮʘʨʛʘʣʪ ʭʦʨʪʦʡ ʙʠʦʣʦʛʠʡʥ ʥᴇʣᴇᴇʣᴇʣ ʠʭʩʵʭʵʜ ʭװʨʛʵʜʵʛ ʛʵʞ װʟʵʭ ʙʦʣʦʤʞʪʦʡ 

ʶʫ? 

3. ʈʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʎʉɼ-ʥʳ ʍʍʅ-ʥʠʡ ʫʪʛʳʛ ʪʦʛʪʦʦʭ ʸʩʪʦʡ ʛʵʞ װʟʚʵʣ ʙʠʜ 

ʪװװʥʠʡʛ ʭʵʨʭʵʥ ʦʥʦʚʯʪʦʡ ʪʦʜʦʨʭʦʡʣʦʭ ʚʵ?   

Á ɼʫʣʘʘʥʳ ʙʫʩ ʙʠʦʣʦʛʠʡʥ ʥᴇʣᴇᴇʣʣװװʜ: 

ɹʠʦʣʦʛʠʡʥ ʥᴇʣᴇᴇ ʥʴ ʜʫʣʘʘʥʳ ʙʦʣʦʥ ʜʫʣʘʘʥʳ ʙʫʩ ʥᴇʣᴇᴇ ʛʵʩʵʥ ʭʦʸʨ ʪᴇʨᴇʣʪʵʡ 

ʙʘʡʜʘʛ. ɼʫʣʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣ ʥʴ ʭװʥ, ʘʤʴʪʘʥ ʎʉɼ-ʥʳ ʮʘʮʨʘʛʠʡʛ ʰʠʥʛʵʵʞ ʘʚʩʥʘʘʩ 

 ʝʜ ʜʫʣʘʘʥʳ ʥᴇʣᴇᴇʣʣʠʡʥ ʠʭʵʥʭװ ʩʜʵʛ. ɻʘʨ ʫʪʘʩ ʭʵʨʵʛʣʵʞ ʙʘʡʭװװ ʩʩʵʥ ʜʫʣʘʘʥʘʘʩװװ

ʭʵʩʵʛ ʥʴ ʭװʥʠʡ ʪʦʣʛʦʡʥ ʦʨʯʠʤʜ ʷʚʘʛʜʜʘʛ ʙᴇʛᴇᴇʜ ʭʫʛʘʮʘʘʥʘʘʩ ʭʘʤʘʘʨʘʘʜ ʪʦʣʛʦʡ 

ʦʨʯʠʤʜ ʪʝʤʧʝʨʘʪʫʨʳʥ ᴇʩᴇʣʪ ʥʵʤʵʛʜʵʞ ʙʘʡʜʘʛ. ʋʜʘʘʥ ʭʫʛʘʮʘʘʥʳ ʜʫʣʘʘʥʳ 

ʥᴇʣᴇᴇʣᴇʣʜ ʘʚʪʩʘʥʘʘʨ ʙʠʝʠʡʥ ʪʝʤʧʝʨʘʪʫʨ ʥʵʤʵʛʜʵʭʵʜ ʭװʨʛʵʞ ʙʦʣʟʦʰʛװʡ ʶʤ. ʍʘʨʠʥ 

ʜʫʣʘʘʥʳ ʙʫʩ ʥᴇʣᴇᴇʣʣʠʡʥ ʭʫʚʴʜ ʙʠʦʣʦʛʠʡʥ ʵʩʠʡʥ ʪװʚʰʠʥʜ ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʣᴇʣ 

ʚ̫ʘʛʜʘʞ, ʫʨʪ ʭʫʛʘʮʘʘʥʜ ᴇᴇʨʯʣᴇʣʪᴇʜ ʦʨʫʫʣʞ ʙʦʣʟʦʰʛװʡ ʘʶʫʣʪʘʡ ʥᴇʣᴇᴇʣᴇʣ ʛʵʞ 

  .ʟʜʵʛװ

ʆʨʦʩʳʥ ʵʨʜʵʤʪʵʜ 1960-1970-ʘʘʜ ʦʥʳ ʭʦʦʨʦʥʜ ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʎʉɼ-ʥʳ 

ʜʫʣʘʘʥʳ ʙʫʩ ʥᴇʣᴇᴇʣʣʠʡʥ ʙʦʣʦʤʞʠʡʥ ʪʘʣʘʘʨʭ ʩʫʜʘʣʛʘʘʥ ʜʵʵʨ ʪᴇʚʣᴇʨʯ ʘʞʠʣʣʘʩʘʥ 



39 
 

ʙʘʡʜʘʛ (Presman, 1968; Ivanov-Muromsky, 1977). ʆʣʦʥ ʪʦʦʥʳ ʘʤʴʪʘʜ ʜʵʵʨ ʪʫʨʰʠʣʪ 

ʭʠʡʞ ʙʘʛʘ ʯʘʜʣʳʥ,  ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʎʉɼ-ʥʳ ʜʫʣʘʘʥʳ ʙʫʩ ʙʠʦʣʦʛʠʡʥ 

ʥᴇʣᴇᴇʣʣʠʡʥ ʰʠʥʞ ʯʘʥʘʨʳʛ ʩʫʜʘʣʩʘʥ ʙʘʡʜʘʛ (Frey et al., 1975; Kholodov, 1975, 

1996; Adey, 1980; Chizhenkova, 1988, 2000, 2004; Lukyanova et  al., 1996, 2010; 

Grigoriev, 1998, 2015; Lukyanova, 1999, 2015; Belyaev and Grigoriev, 2007; Belyaev, 

2015). 

ɻʘʨ ʫʪʘʩ ʭʵʨʵʛʣʵʛʯʜʵʵʩ ʩʘʡʥ ʜʫʨʳʥʭʥʳʛ ʩʦʥʛʦʥ ʘʚʯ ʩʫʜʘʣʛʘʘ ʭʠʡʩʵʥ װʨ ʜװʥʛ 

ʪʘʥʠʣʮʫʫʣʩʘʥ 100 ʛʘʨʫʡ ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ᴇʛװװʣʵʣ ʭʵʚʣʵʛʜʩʵʥ ʙʘʡʜʘʛ. ʀʭʵʥʭ 

ʪʦʭʠʦʣʜʦʣʜ ʛʘʨ ʫʪʘʩʥʘʘʩ ʮʘʮʘʨʛʘʞ ʙʫʡ ʎʉɼ-ʥʳ ʜʫʣʘʘʥʳ ʙʫʩ ʥᴇʣᴇᴇʣᴇʣʜ ʭװʥʠʡ 

ʙʠʝʠʡʥ ʩʠʩʪʝʤ ʷʣʛʘʘʪʘʡ ʰʠʥʞ ʯʘʥʘʨ װʟװװʣʩʵʥ ʙʘʡʜʘʛ. ʉʫʜʘʣʛʘʘʥʜ ʣʘʙʦʨʘʪʦʨʠʡʥ 

ʦʨʯʠʥʜ 23-47 ʥʘʩʥʳ 10 ʭװʥ ʜʵʵʨ ʪʫʨʰʠʣʪ ʭʠʡʞʵʵ. ʊʫʨʰʠʣʪ ʭʠʡʭʜʵʵ ʛʘʨ ʫʪʘʩʥʘʘʩ 

ʪʫʭʘʡʥ ʭװʥʠʡ ʪʘʨʭʠʥʜ ʥᴇʣᴇᴇʣᴇʭ ʥᴇʣᴇᴇʣʣʠʡʛ 5, 10, 20 ʤʠʥʫʪʳʥ װʡʣʯʣʵʣʪʵʡʛʵʵʨ 

ʛװʡʮʵʪʛʵʩʵʥ. 

ᴆᴇʨ ʥʵʛ ʩʫʜʘʣʛʘʘʥʜ 25-40 ʥʘʩʥʳ 29 ʭװʥ ʜʵʵʨ ʪʫʨʰʠʣʪ ʭʠʡʩʵʥ. ʕʥʜ 200ʤʢɺʪ/ʩʤ2 

ʭװʨʪʵʣ ʯʘʜʣʳʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ װʝʜ ʜʫʣʘʘʥʳ ʙʫʩ װʡʣʯʣʵʣʵʵʨ ʪʘʥʠʥ ʤʵʜʵʭװʡʥ 

ʬʫʥʢʮʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʩʫʜʘʣʩʘʥ ʙʘʡʜʘʛ. ʕʥʵ ʤʵʪʯʠʣʵʥ ʦʣʦʥ ʦʨʥʳ ʩʫʜʣʘʘʯʠʜ 

10ʤɺʪ/ʩʤ2 ʭװʨʪʵʣʭ ʯʘʜʘʣ ʙװʭʠʡ ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʎʉɼ-ʥʳ ʜʫʣʘʘʥʳ ʙʫʩ 

ʥᴇʣᴇᴇʣʣʠʡʥ ʩʫʜʘʣʛʘʘʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ ʙʘʡʜʘʛ.  

Á ɹʦʩʛʳʥ ʪװʚʰʠʥ: 

ʎʉɼ, ʪʵʨ ʜʫʥʜʘʘ ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʎʉɼ-ʥʳ ʭʫʚʴʜ ʙʦʩʛʳʥ ʪװʚʰʠʥ ʛʵʜʵʛ ʥʴ 

ʬʠʟʠʢ ʭװʯʠʥ ʟװʡʣʠʡʥ ᴇʨʪᴇʣʪʠʡʥ ʭʘʤʛʠʡʥ ʙʘʛʘ ʪװʚʰʠʥ ʙᴇʛᴇᴇʜ ʫʛ ʪװʚʰʥʵʵʩ ʜʦʦʰ 

ʫʪʛʫʫʜʘʜ ʭװʤװװʩʠʡʥ ʵʨװװʣ ʤʵʥʜʵʜ װʟװװʣʵʭ ʵʨʩʜʵʣ ʙʘʡʭʛװʡ ʛʵʜʛʠʡʛ ʠʦʥʞʫʫʣʘʛʯ 

ʮʘʮʨʘʛʠʡʥ ʟʘʨʯʠʤʪʘʡ ʠʞʠʣ ʪᴇʩʪʵʡ ʙʘʡʜʣʘʘʨ ʪʘʡʣʙʘʨʣʘʜʘʛ. ʕʥʵ ʘʩʫʫʜʣʳʥ ʥʘʨʠʡʥ 

ʪᴇʚᴇʛʪʵʡ ʙʘʡʜʣʳʛ ʭʘʨʛʘʣʟʘʥ ʙʠʜ ʙʦʩʛʳʥ ʪװʚʰʠʥʛ ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʎʉɼ-ʥʳ 

ʥᴇʣᴇᴇʣᴇʣʜ װʟװװʣʵʭ ʭʘʨʠʫ ʫʨʚʘʣʳʥ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪ ʙʦʣʛʦʥ ʪʦʜʦʨʭʦʡʣʦʭʳʛ ʩʘʥʘʣ 

ʙʦʣʛʦʜʦʛ. ɻʵʭʜʵʵ ʵʥʵ ʭʘʨʠʫ ʫʨʚʘʣ ʥʴ ʵʤʛʵʛ ʙʠʰ ʙʘʡʭ ʸʩʪʦʡ. ʎʉʆ ʥʴ ʙʠʝ ʤʘʭʙʦʜʦʜ 

ʪʦʜʦʨʭʦʡ ʫʨʚʘʣ װװʩʛʵʜʵʛ ʙʦʣʦʚʯ ʵʜʛʵʵʨ ʫʨʚʘʣʫʫʜ ʥʴ ʵʤʛʵʛ ʙʘʡʭ ʸʩʛװʡ ʛʵʜʛʠʡʛ 

ʦʥʮʦʣʞ װʟʜʵʛ. 

ʆʍʋ-ʳʥ ʥʠʡʪʵʜ ʟʦʨʠʫʣʩʘʥ ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʣʣʠʡʥ ʩʪʘʥʜʘʨʪ ʥʴ ʬʠʟʠʦʣʦʛʠʡʥ 

ʥʦʨʤʳʥ ʜʘʛʫʫ ʭʘʨʠʫ ʫʨʚʘʣʳʥ װʥʜʩʵʥ ʜʵʵʨ ʪʦʛʪʦʦʩʦʥ ʙʦʩʛʦ ʫʪʛʳʛ װʥʜʵʩʣʵʞ 

ʙʦʣʦʚʩʨʫʫʣʘʛʜʩʘʥ ʙᴇʛᴇᴇʜ ʵʤʛʵʛ װװʩʛʵʭ ʪʦʭʠʦʣʜʦʣ ʜʵʵʨ װʥʜʵʩʣʵʵʛװʡ ʙʘʡʩʘʥ ʛʵʩʵʥ 

 .ʛװ

ɿʍʋ-ʳʥ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʭᴇʪᴇʣʙᴇʨʠʡʥ ʘʥʭʥʳ ʧʨʘʢʪʠʢ װʨ ʜװʥ ʥʴ 1984 ʦʥʜ ʨʘʜʠʦ 

ʙʘʡʛʫʫʣʘʤʞʘʘʩ װװʩʩʵʥ ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʣʣᴇᴇʩ ʠʨʛʵʜʠʡʛ ʭʘʤʛʘʘʣʘʭ ʵʨװװʣ ʘʭʫʡʥ ʭʵʤ 

ʭʵʤʞʵʵʥʠʡ ʟʘʚʩʨʳʥ  ʥʦʨʤ ʜװʨʤʠʡʛ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʷʚʜʘʣ ʙʘʡʩʘʥ. (VSN ˉ 2963-
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84). ʕʥʵ ʩʪʘʥʜʘʨʪʘʜ ʥʠʡʪʵʜ ʜʘʛʘʥ ʤᴇʨʜᴇʭ ʎʉɼ-ʥʳ ʍʍʅ-ʥʠʡ ʫʪʛʳʛ 300ʄɻʮ-30ɻɻʮ  

ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘʥʜ 10ʤʢɺʪ/ʩʤ2   ʙʘʡʭʘʘʨ ʪʦʛʪʦʦʛʜʩʦʥ ʙʘʡʩʘʥ. 

1984 ʦʥʜ ʙʘʪʣʘʛʜʩʘʥ ʙʘʨʠʤʪ ʙʠʯʛʠʡʛ "ʪװʨ ʟʫʫʨʳʥ" ʛʵʩʵʥ ʩʪʘʪʫʩʳʛ װʣ ʭʘʨʛʘʣʟʘʥ 

ʍʍʅ-ʥʠʡ ʫʪʛʳʥ ʜʵʵʜ ʭʷʟʛʘʘʨ 10 ʤʢɺʪ/ʩʤ2 ʥʴ  ʙʘʘʟ ʩʪʘʥʮʫʫʜʳʥ ʭʫʚʴʜ ʦʜʦʦ ʯ ʙʦʜʠʪ 

ʵʨʩʜʵʣʠʡʛ װʥʵʣʵʭʵʜ ʭʵʨʵʛʣʵʛʜʵʞ ʙʘʡʥʘ.  

ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʣʣʠʡʥ ʜʘʨʘʘʛʠʡʥ ʩʪʘʥʜʘʨʪ ʥʴ 1996 ʦʥʜ ʕʨװװʣ ʄʵʥʜʠʡʥ ʗʘʤʥʘʘʩ 

ʥʴ ʙʘʪʣʘʛʜʩʘʥ ʙᴇʛᴇᴇʜ ʵʥʵʭװװ ʩʪʘʥʜʘʨʪʘʜ 300ʄɻʮ-ʵʵʩ 300ɻɻʮ-ʠʡʥ ʜʘʚʪʘʤʞʠʡʥ 

ʮʘʨʘʘʥʜ ʥʠʡʪʵʜ ʜʘʛʘʥ ʤᴇʨʜᴇʭ ʭװʣʮʵʭ ʜʵʵʜ ʭʷʟʛʘʘʨ ʥʴ 10 ʤʢɺʪ/ʩʤ2 ʙʘʡʭʘʘʨ 

ʭʘʜʛʘʣʘʛʜʘʥ װʣʜʩʵʥ ʙʘʡʜʘʛ. ʈʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʎʉɼ-ʥʳ ʙʠʦʣʦʛʠʡʥ ʥᴇʣᴇᴇʣᴇʣ, 

ʪװװʥʠʡ װʥʵʣʛʵʵʥʠʡ ʪʘʣʘʘʨʭ ɿʍʋ-ʜ ʭʠʡʛʜʩʵʥ ʠʭʵʥʭ ʩʫʜʘʣʛʘʘʥʫʫʜ ʥʴ ʕʨװװʣ ʄʵʥʜʠʡʥ 

ʗʘʤʥʘʘʩ ʥʴ ʛʘʨʛʘʩʘʥ ʵʥʵ ʪᴇʨʣʠʡʥ ʟᴇʚʣᴇʤʞװװʜʵʜ װʥʜʵʩʣʵʥ ʭʠʡʛʜʩʵʥ ʙʘʡʜʘʛ. 

ɿʍʋ-ʜ ñʆʣʦʥ ʥʠʡʪʠʡʥ ʩʫʫʨʴʰʣʳʥ ʙװʩʵʜ ʙʠʯʠʣ ʜʦʣʛʠʦʥʳ ʙʘʛʘ ʪװʚʰʥʠʡ ʵʥʝʨʛʠʡʥ 

ʭװʥʠʡ ʵʨװװʣ ʤʵʥʜʵʜ ʥᴇʣᴇᴇʣᴇʭ ʥᴇʣᴇᴇʣʣʠʡʛ ʩʫʜʣʘʭ ʘʨʛʘʯʣʘʣò, ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ 

ʜʘʭʴ ʙʘʛʘ ʯʘʜʣʳʥ ʙʠʯʠʣ ʜʦʣʛʠʦʥʳ ʮʘʮʘʨʛʘʣʪʳʥ ʙʠʦʣʦʛʠʡʥ װʨ ʥᴇʣᴇᴇʛ ʵʨװװʣ ʘʭʫʡʥ 

 ʜʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭʜʘʘװװʥʵʣʵʭ ʫʜʠʨʜʘʤʞò ʟʵʨʵʛ ʙʘʨʠʤʪ ʙʠʯʛװ ʜʥʵʵʩװװ

ʣʘʙʦʨʘʪʦʨʠʡʥ ʘʤʴʪʘʜ ʜʵʵʨ  ʭʠʡʩʵʥ ʪʫʨʰʠʣʪʫʫʜʳʥ װʨ ʜװʥʛװװʜ ʙʦʣʦʥ ʙʦʜʠʪ 

 ʥʜʵʩʣʵʩʵʥװ ʥ ʟʵʨʵʛʪװʨ ʜװ ʥʠʡ ʙʠʝʜ ʭʠʡʩʵʥ ʘʞʠʛʣʘʣʪʳʥװʡʣʜʚʵʨʣʵʣʠʡʥ ʦʨʯʠʥʜ ʭװ

ʙʘʡʜʘʛ. ʉʫʜʘʣʛʘʘʥʫʫʜ ʥʴ ʪʫʩʛʘʡ ʟʘʛʚʘʨ ʦʨʯʠʥʜ ʩʘʡʥ ʜʫʨʳʥ ʭװʤװװʩʠʡʥ 

ʦʨʦʣʮʦʦʪʦʡʛʦʦʨ ʭʠʡʛʜʩʵʥ ʙʘʡʜʘʛ. ʕʥʵ ʯʠʛʣʵʣʠʡʥ ʜʘʛʫʫ ʠʣװװ ʥʘʨʠʡʩʩʘʥ ʠʞ ʙװʨʵʥ 

ʙʘʡʜʣʘʘʨ ʭʠʡʛʜʩʵʥ 100 ʛʘʨʫʡ ʤʘʛʠʩʪʨ, ʜʦʢʪʦʨʳʥ ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣ ʭʵʚʣʵʛʜʩʵʥ. ʕʥʵ 

ʙװʭ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʫʫʜ ʥʴ ʭʵʚʣʵʛʜʵʭʵʵʩʵʵ ᴇʤʥᴇ ʟᴇʚʭᴇʥ ʀʭ ʩʫʨʛʫʫʣʠʡʥ ʭʵʤʞʵʵʥʜ 

ʙʫʩ ɿʍʋ-ʳʥ ʘʪʪʝʩʪʘʪʯʠʣʣʳʥ ʜʵʵʜ ʢʦʤʠʩʩʦʦʨ ʰʘʣʛʘʛʜʩʘʥ ʙʘʡʜʘʛ. 

  ʨʵʥ ʭʦʣʙʦʦʥʳ ʩʠʩʪʝʤʠʡʥ ʨʘʜʠʦ ʜʘʚʪʘʤʞʠʡʥ ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʣʣʠʡʥװת

ʩʪʘʥʜʘʨʪʳʥ ʭᴇʛʞʠʣ: 

ʖʫʥʳ ʪװʨװװʥʜ ʭᴇʜᴇʣʛᴇᴇʥʪ ʭʦʣʙʦʦʥʳ ʩװʣʞʵʵʥ ʜʵʭ ʎʉɼ-ʥʳ װװʩʛװװʨ ʭʵʩʛװװʜʠʡʥ 

ʬʠʟʠʢ ʰʠʥʞ ʯʘʥʘʨʳʛ ʘʚʯ װʟʵʭ ʥʴ ʟᴇʚ ʶʤ. ʊʫʭʘʡʣʙʘʣ: ʍᴇʜᴇʣʛᴇᴇʥʪ ʭʦʣʙʦʦʥʳ ʙʘʘʟ 

ʩʪʘʥʮʫʫʜ ʙʦʣʦʥ, ʛʘʨ ʫʪʘʩʥʫʫʜ. ʕʜʛʵʵʨʠʡʛ ʦʨʯʥʳ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʙʦʭʠʨʜʦʣ 

 ʡʣ ʛʵʞװʯʠʥ ʟװʣʞ ʙʫʡ ʛʦʣ ʭװװʟװ ʣ ʤʵʥʜʵʜ ʩᴇʨᴇʛ ʥᴇʣᴇᴇװװʩʛʵʞ ʙʫʡ ʙʦʣʦʥ ʥʠʡʪʠʡʥ ʵʨװװ

 .ʟʵʞ ʙʦʣʦʭ ʶʤװ

Á ʍᴇʜᴇʣʛᴇᴇʥʪ ʭʦʣʙʦʦʥʳ ʙʘʘʟ ʩʪʘʥʮʫʫʜ: 

ɹʘʘʟ ʩʪʘʥʮʫʫʜʘʘʩ ʮʘʮʘʨʛʘʞ ʙʫʡ ʎʉɼ ʥʴ ʦʨʯʥʳ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʙʦʭʠʨʜʣʳʥ 

ʥʵʛ ʙװʨʵʣʜʵʭװװʥ ʭʵʩʵʛ ʶʤ. ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʪʝʭʥʦʣʦʛʠ ʭᴇʛʞʠʭʠʡʥ ʭʠʨʵʵʨ 

ʭᴇʜᴇʣʛᴇᴇʥʪ ʭʦʣʙʦʦʥʳ ʩװʣʞʵʵ ʪʵʣʵʭ, ʭᴇʜᴇʣʛᴇᴇʥʪ ʩʪʘʥʮʫʫʜʳʥ ʪʦʦ ʭʵʤʞʵʵ ʥʵʤʵʛʜʵʭ 

 ʣʵʭװװʟװ ʥʠʡ ʙʠʝʜ ʩᴇʨᴇʛ ʥᴇʣᴇᴇװʥʜ ʎʉɼ-ʥʳ ʭװʨ ʜװ ʥʠʡװת .ʡʣ ʷʚʮ ʭʫʨʜʩʘʞ ʙʘʡʥʘװ

ʘʩʫʫʜʣʳʥ ʪʘʣʘʘʨ ʟʘʡʣʰʛװʡ ʭᴇʥʜᴇʭ ʰʘʘʨʜʣʘʛʘ ʪʫʣʛʘʨʯ ʠʨʩʵʥ. ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʣᴇʣ 
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ʛʵʜʵʛ ʥʴ ʭװʥʠʡ ʘʤʴʜʨʘʣʳʥ ʙװʭʠʡ ʣ װʝ ʰʘʪʘʥʜ ᴇᴇʨ ᴇᴇʨ ʜʘʚʪʘʤʞʫʫʜʪʘʡ ʎʉɼ-ʥʳ 

 ʩʛʵʛʜʵʞ ʙʫʡ ʜʫʣʘʘʥʳ ʙʫʩװװ ʡװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥʜ ʪʘʩʨʘʣʪʛװʜʵʵʩ ʪʵʜʥʠʡ ʭװװʨװװʩʛװװ

ʙʘʛʘ ʪװʚʰʥʠʡʛ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʵʥʝʨʛʠʡʥ ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʥᴇʣᴇᴇʣʣᴇᴇʨ 

ʪʘʡʣʙʘʨʣʘʛʜʘʥʘ. ʕʥʵ ʪᴇʨʣʠʡʥ ʥᴇʣᴇᴇ ʥʴ ʭװʤ ʘʤʳʥ ʙװʭ ʣ ʭʵʩʛװװʜʠʡʛ ʷʣʛʘʣʛװʡ 

ʭʘʤʘʨʜʘʛ. ʊʫʭʘʡʣʙʘʣ: ʍװװʭʵʜ, ᴇʚʯʪᴇʥ, ʨʘʜʠʦ ʤʵʜʨʵʛ ʭװʤװװʩ ʛ.ʤ.  

ʍװʥʠʡ ʙʠʝʠʡʥ ʭʫʚʴʜ ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʣʣᴇᴇʩ װװʜʵʞ ʠʣװװ ʵʨʩʜʵʣʜ ʦʨʞ ʙʦʣʟʦʰʛװʡ 

ʭʵʩʛװװʜʵʜ ʤʵʜʨʵʣʠʡʥ ʩʠʩʪʝʤ, ʜʘʨʭʣʘʘ ʪʦʛʪʦʣʮʦʦʥʳ ʩʠʩʪʝʤ, ʪʘʨʭʠ ʟʵʨʵʛ ʙʘʛʪʘʞ 

ʙʘʡʥʘ. 

Á ɻʘʨ ʫʪʘʩ: 

ɻʘʨ ʫʪʘʩ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʭʫʚʴʜ ʪװװʥʵʵʩ ʮʘʮʘʨʯ ʙʫʡ ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʣᴇʣ ʥʴ ʭװʤ 

ʘʤʳʥ ʠʭʵʥʭ ʭʵʩʛʠʡʛ ʭʘʤʨʘʭ ʙʦʣʩʦʥ ʛʵʞ ʜװʛʥʵʞ ʙʦʣʦʭʫʡʮ ʙʘʡʥʘ. ʊʫʭʘʡʣʙʘʣ 3 

ʥʘʩʪʘʡ ʭװװʭʵʜ ʯ ʵʥʵ ʥᴇʣᴇᴇʥʜ ᴇʨʪᴇʞ ʙʘʡʥʘ. ɻʘʨ ʫʪʘʩ ʥʴ ʘʭʫʡʥ ʦʨʯʠʥʜ 

ʭʘʤʛʘʘʣʘʣʪʛװʡʛʵʵʨ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʮʘʮʘʨʛʘʣʪ װװʩʛʵʞ ʙʘʡʜʘʛ. ɸʭʫʡʜ 

ʭʵʨʵʛʣʵʛʜʜʵʛ ʫʯʠʨ ʜʫʨʳʥ ʭװʥ ʦʡʨʪʦʭ, ᴇʨʪᴇʭ ʙʦʣʦʤʞʪʦʡ, ʪװװʥʠʡʛ ʭʷʥʘʭ ʙʦʣʦʤʞ ʤʫʫ 

ʙʘʡʜʘʛ ʦʥʮʣʦʛʪʦʡ. ʆʨʯʠʥ ʮʘʛʪ ʭʘʨʠʣʮʘʘ ʭʦʣʙʦʦ, ʤʵʜʵʵʣʣʠʡʥ ʭװʨʪʵʵʤʞʠʡʥ 

ʙʦʣʦʤʞʠʡʛ ʥʵʤʵʛʜװװʣʵʭ ʥʴ ʭװʥ ʘʤʳʥ ʪʘʚ ʪʫʭʳʛ ʭʘʥʛʘʭ ʥʵʛ ʭװʯʠʥ ʟװʡʣ ʙʦʣʩʥʦʦʨ ʛʘʨ 

ʫʪʩʳʛ ʭʷʟʛʘʘʨʣʘʣʪʛװʡʛʵʵʨ ʭʵʪ ʠʭ ʭʵʨʵʛʣʵʞ ʙʘʡʥʘ. ʕʥʵ ʙʘʡʜʘʣ ʥʴ ʵʨʛʵʵʜ ʎʉɼ-ʥʳ 

ʩᴇʨᴇʛ ʥᴇʣᴇᴇʥʜ ʘʚʪʘʭ ʵʨʩʜʣɻʠʡʛ ʙʠʡ ʙʦʣʛʦʞ ʙʘʡʥʘ.  

Á ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʣᴇʣ/ᴇʨʪᴇʣʪ: 

ɹʘʛʘ ʪװʚʰʠʥʪʵʡ ʎʉɼ-ʥr  ʥᴇʣᴇᴇʣᴇʣ ʥʴ ʙװʭʠʡ ʣ ʘʤʴʜʨʘʣʳʥ ʪʫʨʰʠʜ ᴇʜᴇʨ ʪʫʪʘʤ 

ʜʘʚʪʘʛʜʩʘʘʨ ʙʘʡʛʘʘ ʙʠʣʵʵ. ʊʫʭʘʡʣʙʘʣ: ʍװʥʠʡ ʥʵʛ ᴇʜᴇʨʪ ʛʘʨ ʫʪʘʩ ʭʵʨʵʛʣʵʭ ʜʫʥʜʘʞ 

ʭʫʛʘʮʘʘ 30-40 ʤʠʥʫʪ ʙʘʡʚʘʣ ʟʦʭʠʥʦ ʛʵʩʵʥ ʪʦʦʮʦʦ ʙʠʡ. ɻʵʚʯ ʭװʤװװʩʠʡʥ ʠʭʵʥʭ ʥʴ 

ʭᴇʜᴇʣʛᴇᴇʥʪ ʭʦʣʙʦʦʛ ʷʤʘʨ ʥʵʛ ʭʷʟʛʘʘʨʣʘʣʪ, ʭʦʨʠʛʛװʡʛʵʵʨ ᴇʜᴇʨʪ ʜʫʥʜʞʘʘʨ 2-4 ʮʘʛ 

ʭʵʨʵʛʣʵʜʵʛ ʛʵʩʵʥ ʩʫʜʘʣʛʘʘ ʙʘʡʥʘ. 

ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʥʠʡ ʫʣʤʘʘʩ ʭʘʤʛʠʡʥ ʠʭ ʵʨʩʜʵʣʜ ʦʨʞ ʙʦʣʟʦʰʛװʡ ʵʨʭʪʵʥ ʙʦʣ ʪʘʨʭʠ 

ʙʦʣʦʥ ʪװװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘ ʶʤ. ʊʠʡʤʵʵʩ ʎʉɼ-ʥʳ ʵʭ װװʩʚʵʨװװʜ ʥʴ ʵʨʩʜʣɻʠʡʥ 

 ʨʵʤ, ᴇʨʪᴇʣʪʠʡʥװʥʵʣʛʵʵʥʠʡ ʭʫʚʴʜ ʥʵʣʵʵʜ ʷʣʛʘʘʪʘʡ ʙᴇʛᴇᴇʜ ʩʪʘʥʜʘʨʪ, ʥʦʨʤ ʜװ

ʭʷʟʛʘʘʨʳʛ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʭʫʚʴ ʭװʥʠʡ ʭʘʥʜʣʘʛʘ ʯ ʘʚʯ װʟʵʭ ʥʵʛ ʯʫʭʘʣ ʭװʯʠʥ ʟװʡʣ ʶʤ 

ʛʵʜʛʠʡʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ ʩʪʘʥʜʘʨʪ, ʥʦʨʤ ʜװʨʵʤ ʙʦʣʦʥ ʭʷʟʛʘʘʨ 

ʫʪʛʫʫʜʳʛ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʪʝʭʥʠʢʠʡʥ ʥᴇʭʮᴇʣ ʙʘʡʜʘʣ ʙʦʣʦʥ ʭװʥʠʡ ʙʠʝʠʡʥ ʎʉɼ-ʥʳ 

ʥᴇʣᴇᴇʥʜ װʟװװʣʵʭ ʭʘʨʠʫ ʫʨʚʘʣ, ʵʩʚʵʣ ʘʤʴʪʘʜ ʜʵʵʨ ʭʠʡʩʵʥ ʪʫʨʰʠʣʪ ʟʵʨʵʛʪ 

 ʥ ʪᴇʨᴇʣʭʪʥʠʡ ʟʘʥ ʪᴇʣᴇʚ, ʭʵʨʵʛʣʵʵʥʠʡ ʩʦʸʣʳʛ ʵʥʜ ʜʘʚʭʘʨ ʘʚʯװʥʜʵʩʣʵʭʵʵʩ ʛʘʜʥʘ ʭװ

 .ʛ ʶʤװ ʟʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ ʛʵʩʵʥװ

1994 ʦʥʦʦʩ ʆʍʋ-ʜ ʛʘʨ ʫʪʘʩʥʳ ʭʵʨʵʛʣʵʛʯʜʵʜ ʟʦʨʠʫʣʩʘʥ ʩʪʘʥʜʘʨʪ ʘʥʭ 

ʙʦʣʦʚʩʨʫʫʣʞ ʵʭʵʣʩʵʥ.  GN2.1.8/2.2.4.019-94 ʵʨװװʣ ʘʭʫʡʥ ʩʪʘʥʜʘʨʪʘʜ ʛʘʨ ʫʪʘʩʥʳ 
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 ,ʚʰʠʥ (TPL) ʥʴ 450ʄɻʮ, 900ʄɻʮװʩʛʵʞ ʙʫʡ ʎʉɼ-ʥʳ ʘʛʰʠʥ ʟʫʫʨʳʥ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʪװװ

1800ʄɻʮ-ʠʡʥ ʜʘʚʪʘʤʞʫʫʜʳʥ ʭʫʚʴʜ 100 ʤʢɺʪ/ʩʤ2 ʙᴇʛᴇᴇʜ ʛʘʨ ʫʪʩʳʛ ᴇʜᴇʨʪ 40 

ʤʠʥʫʪʘʘʩ ʠʭ ʭʫʛʘʮʘʘʥʜ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʛװʡ ʛʵʩʵʥ ʟʘʘʣʪ ʙʘʡʜʘʛ. 

ɼʘʨʘʘ ʥʴ SanPiN2.1.8/2.2.4.1383-03 (ʈʘʜʠʦ ʜʘʤʞʫʫʣʘʭ ʙʘʡʛʫʫʣʘʤʞʠʡʛ 

ʙʘʡʨʣʫʫʣʘʭ, ʘʰʠʛʣʘʭʘʜ ʪʘʚʠʭ ʵʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ) ʙʘ SanPiN2.1.8/2.2.4.1190-

03 (ʭᴇʜᴇʣʛᴇᴇʥʪ ʭʦʣʙʦʦʥʳ ʩװʣʞʵʵʛ ʙʘʡʛʫʫʣʘʭ, ʘʰʠʛʣʘʭʘʜ ʪʘʚʠʭ ʵʨװװʣ ʘʭʫʡʥ 

ʰʘʘʨʜʣʘʛʘ) ʟʵʨʵʛ ʩʪʘʥʜʘʨʪʫʫʜ 2003 ʦʥʜ ʙʦʣʦʚʩʨʫʫʣʘʛʜʩʘʥ ʙᴇʛᴇᴇʜ ʵʜʛʵʵʨʪ ʛʘʨ ʫʪʘʩ 

ʭʵʨʵʛʣʵʛʯʜʵʜ ʟʦʨʠʫʣʩʘʥ ʎʉɼ-ʥʳ ʍʍʅ-ʥʠʡ ʫʪʛʳʛ 100 ʤʢɺʪ/ʩʤ2 ʭʵʚʵʵʨ װʣʜʵʵʩʵʥ 

ʙʘʡʜʘʛ. 

ɹʘʘʟ ʩʪʘʥʮʫʫʜʳʥ ʭʷʟʛʘʘʨʣʘʣʪʳʥ ʫʪʛʳʛ ʪʦʛʪʦʦʭʜʦʦ ñתʣ ʠʦʥʞʫʫʣʘʛʯ ʮʘʮʨʘʛʘʘʩ 

ʭʘʤʛʘʘʣʘʭ װʥʜʵʩʥʠʡ ʭʦʨʦʦ (RNCNIRP)ò-ʥʦʦʩ 1984 ʦʥʜ ʪʦʛʪʦʦʩʥʳ ʜʘʛʫʫ ʥʠʡʪʠʡʥ 

ʭʵʨʵʛʣʵʵʥʠʡ ʭʷʟʛʘʘʨʳʛ 10 ʤʢɺʪ/ʩʤĮ -ʜ ᴇᴇʨʯʣᴇʣʪ ʦʨʫʫʣʘʭʛװʡʛʵʵʨ װʣʜʵʵʩʵʥ. ʕʥʵ 

ʫʪʛʳʛ ᴇʤʥᴇʭ ʪʦʤʦʦʭʦʥ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛװװʜʠʡʛ ʪʫʩʛʘʩʘʥ, װʥʜʵʩʣʵʣ ʩʘʡʪʘʡ ʛʵʞ 

 :ʟʩʵʥ ʙʘʡʜʘʛ. ᴆʤʥᴇʭ ʩʫʜʘʣʛʘʘʥʫʫʜ ʥʴװ ʡ ʛʵʞװʟʵʵʜ ᴇᴇʨʯʣᴇʭ ʰʘʘʨʜʣʘʛʘʛװ

(ɺʠʥʦʛʨʘʜʦʚ ʙʘ ɼʫʤʘʥʩʢʠʡ, 1974, 1975; ʐʘʥʜʘʣʘ ʙʘ ɺʠʥʦʛʨʘʜʦʚ, 1982; ʐʘʥʜʘʣʘ 

ʥʘʨ, 1983, 1985; ɺʠʥʦʛʨʘʜʦʚ ʙʘ ʅʘʫʤʝʥʢʦ, 1986; ɺʠʥʦʛ ʈʘʜʦʚ ʥʘʨ, ʙʫʩʘʜ., 1999). 

ʆʣʦʥ ʥʠʡʪʵʜ ʟʦʨʠʫʣʩʘʥ ʍʍʅ-ʥʠʡ 10 ʤʢɺʪ/ʩʤ2 ʛʩɻʵʥ ʭʷʟʛʘʘʨʳʥ ʫʪʛʘ ʥʴ 30 ʛʘʨʫʡ 

ʞʠʣʠʡʥ ʪʫʨʰ ᴇᴇʨʯʣᴇʛʜᴇʭʛװʡ ʭʵʚʵʵʨ ʙʘʡʩʥʳʛ ʪʵʤʜʵʛʣʵʭ ʥʴ ʟװʡʪʵʡ. ᴆʤʥᴇ ʥʴ ʵʥʵ 

ʩʪʘʥʜʘʨʪʳʛ ʟᴇʚʭᴇʥ ɿʍʋ ʙʦʣʦʥ ʪװװʥʠʡ ʙװʨʵʣʜʵʭװװʥʜ ʙʘʡʩʘʥ ʦʨʥʫʫʜʘʜ ʭʵʨʵʛʣʵʞ 

ʙʘʡʩʘʥ. ᴆʥᴇᴇ װʝʜ ʵʥʵ 10 ʤʢɺʪ/ʩʤ2 ʛʵʩʵʥ ʍʍʅ-ʥʠʡ ʫʪʛʘ ʙʦʣʦʥ ʪװװʥʵʵʩ ʯ ʙʘʛʘ ʫʪʛʳʛ 

ʜʵʣʭʠʡ ʥʠʡʪʵʜ ʥʘʘʜ ʟʘʭ ʥʴ 20 ʛʘʨʫʡ ʦʨʦʥʜ װʥʜʵʩʥʠʡʭʵʵ ʭʵʤʞʵʵʥʜ, ʙװʩ ʥʫʪʘʛʪ ʵʩʚʵʣ 

ʵʨʩʜʵʣʪʵʡ ʙװʩʵʜ ʤᴇʨʜᴇʭ ʩʪʘʥʜʘʨʪ ʫʪʛʘ ʙʦʣʛʦʥ ʘʰʠʛʣʘʞ ʙʘʡʥʘ. (1.9-ʨ ʟʫʨʘʛ) 
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1.9-ʨ ʟʫʨʘʛ. ɻʘʜʘʘʜʳʥ ʫʣʩ ʦʨʥʫʫʜʳʥ ʤᴇʨʜᴇʞ ʙʘʡʛʘʘ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ  
ʭװʣʮʵʭ ʭʘʤʛʠʡʥ ʠʭ ʥᴇʣᴇᴇʥʠʡ ʫʪʛʳʥ ʭʘʨʴʮʫʫʣʘʣʪ [4]
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ʍװʥʠʡ ʯʫʭʘʣ ʵʨʭʪʵʥ ʙʦʣʦʭ ʪʘʨʭʠʥʳ װʡʣ ʘʞʠʣʣʘʛʘʘʥʜ ʛʘʨ ʫʪʘʩʥʘʘʩ ʮʘʮʘʨʛʘʩʘʥ 

ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʣʣʠʡʛ װʥʵʣʵʭʵʜ ʯʠʛʣʵʩʵʥ ʭʷʟʛʘʘʨʳʥ ʪװʚʰʥʠʡʛ ʙʠʡ ʙʦʣʛʦʭ, ʦʡʨʳʥ 

ʙװʩʠʡʥ ʎʉɼ-ʥʳ ʭʵʤʞʠʣʪ ʭʠʡʭ ʘʨʛʘ, ʪװװʥʜ ʪʘʚʠʛʜʘʭ ʰʘʘʨʜʣʘʛʫʫʜʳʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ 

2003 ʦʥʜ ʙʦʣʦʚʩʨʫʫʣʘʛʜʩʘʥ ʩʪʘʥʜʘʨʪʳʛ ʰʫʫʜ ʘʚʯ ʭʵʨʵʛʣʵʭ ʥʴ ʦʥʦʚʯʛװʡ ʙʘʡʩʘʥ. 

ʇʘʣʴʮʝʚ, ʈʫʙʮʦʚʘ ʥʘʨ ʛʘʨ ʫʪʘʩʥʳ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʵʨװװʣ ʘʭʫʡʥ ʩʪʘʥʜʘʨʪʳʛ 

ʪʦʛʪʦʦʭ ʪʘʣʘʘʨ ʮʦʛʮ ʩʫʜʘʣʛʘʘ ʭʠʡʩʵʥ ʙʘʡʜʘʛ. ʉʫʜʘʣʛʘʘʥʜʘʘ 110 ʭʘʨʭʳʛ ʘʰʠʛʣʘʥ 

GSM 900 ʙʘ 1800 ʄɻʮ ʜʘʚʪʘʤʞʫʫʜ ʜʵʵʨʭ ʪʫʨʰʠʣʪʳʛ 1 ʮʘʛ/ᴇʜᴇʨ  ʙʫʶʫ  ᴇʜᴇʨʪ  1 

ʮʘʛʠʡʥ ʭʫʛʘʮʘʘʪʘʡ 40 ʭʦʥʦʛʠʡʥ ʪʫʨʰ 0.5 ʙʘ 2 ʤɺʪ/ʩʤ2 ʯʘʜʣʳʥ ʪװʚʰʠʥʜ ʥᴇʣᴇᴇʣᴇʣ 

ʪʦʦʮʦʭ ʪʫʨʰʠʣʪʳʛ ʭʠʡʞʵʵ. (ʈʫʙʩʦʚʘ ʙʘ ʇʘʣʮʝʚ ʥʘʨ, 2006).  

ʄᴇʥ ʪװװʥʯʣʵʥ 25 ʩʘʡʥ ʜʫʨʳʥ ʘʞʠʣʪʥʳʛ ʪʫʨʰʠʣʪʘʜ ʦʨʫʫʣʘʭʜʘʘ ʷʥʟ ʙװʨʠʡʥ ʛʘʨ 

ʫʪʘʩʥʳ ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʥʜ 30 ʤʠʥʫʪʳʥ ʪʫʨʰ ᴇʨʪװװʣʩʥʠʡ ʜʘʨʘʘ ʪʵʜʥʠʡ ʤʵʜʨʵʣʠʡʥ 

ʙʦʣʦʥ ʟװʨʭ ʩʫʜʘʩʥʳ ʪʦʛʪʦʣʮʦʦʥʜ ʤʵʜʵʛʜʵʭװʡʮ ᴇᴇʨʯʣᴇʣʪ ʛʘʨʘʘʛװʡʛ ʥʦʪʦʣʞʵʵ 

(ʉʫʚʦʨʦʚ ʥʘʨ, 2002). 

ʊʵʜ ʪʫʨʰʠʣʪʳʥ װʝʜ 500 ʤʢɺʪ/ʩʤ2  ʯʘʜʣʳʥ ʥʷʛʪʪʘʡ ʎʉɼ-ʥʜ ᴇʨʪʩᴇʥʠʡ ʜʘʨʘʘ 

ʘʤʴʪʜʳʥ ʜʘʨʭʣʘʘʥʳ ʙʘʡʜʘʣ ᴇᴇʨʯʣᴇʛʜʩᴇʥ ʪʘʣʘʘʨ ʤʵʜʵʵʣʩʵʥ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ᴇʤʥᴇ 

ʭʠʡʛʜʩʵʥ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʫʫʜʪʘʡ ʪʦʭʠʨʯ ʙʘʡʩʘʥ ʙʘʡʥʘ. ʉʫʜʘʣʛʘʘʥʳ ʜװʛʥʵʣʪʜʵʵ 

500ʤʢɺʪ/ʩʤ2 ʯʘʜʣʳʥ ʥʷʛʪʪʘʡ ʎʉɼ ʥʴ ʜʘʨʭʣʘʘʥʳ ʩʠʩʪʝʤʜ ʥᴇʣᴇᴇʣʞ ʙʘʡʛʘʘ ʵʥʵ 

ʙʘʡʜʣʳʛ ʵʤʛʵʛ ʛʵʞ װʟʵʭ ʙʦʣʦʤʞʪʦʡ ʛʵʞ ʜװʛʥʵʩʵʥ ʙʘʡʥʘ (ɺʠʥʦʛʨʘʜʦʚ ʙʘ ɼʫʤʘʥʩʢʠʡ, 

1974, 1975; ʐʘʥʜʘʣʘ ʙʘ ɺʠʥʦʛʨʘʜʦʚ, 1982; ʐʘʥʜʘʣʘ ʥʘʨ., 1983, 1985; ɺʠʥʦʛʨʘʜʦʚ 

ʙʘ ʅʘʫʤʝʥʢʦ, 1986; ɺʠʥʦʛʨʘʜʦʚ ʥʘʨ, 1999;). 

2003 ʦʥʳ ʵʥʵ ʩʪʘʥʜʘʨʪʘʜ ʘʶʫʣʛװʡʥ ʪװʚʰʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʳʥ ʫʪʛʳʛ 5 ʙʘʡʭ 

ʩʘʥʘʣ ʜʵʚʰװװʣʞ, ʛʘʨ ʫʪʘʩʥʳ  ʮʘʮʘʨʛʘʭ ʎʉɼ-ʥʳ ʍʍʅ-ʥʠʡ ʫʪʛʳʛ 100 ʤʢɺʪ/ʩʤ2 ʛʵʞ 

ʪʦʛʪʦʦʩʦʥ ʙʘʡʥʘ (Russian Standard, 2003ðSanPiN 2.1.8/2.2.4.1190-03). 18-ʘʘʩ 

ʜʦʦʰ ʥʘʩʥʳ ʭװʤװװʩ, ʞʠʨʵʤʩʵʥ ʵʤʵʛʪʵʡʯװװʜʵʜ ʛʘʨ ʫʪʘʩʥʳ ʭʵʨʵʛʣʵʵʛ ʭʷʟʛʘʘʨʣʘʭ 

ʟᴇʚʣᴇʤʞʠʡʛ ʘʥʭ ʫʜʘʘ SanPiN2.1.8/2.2.4.1190-03 ʩʪʘʥʜʘʨʪʘʘʨ ʜʵʚʰװװʣʩʵʥ ʙʦʣʦʭʳʛ 

ʦʥʮʣʦʥ ʪʵʤʜʵʛʣʵʭ ʥʴ ʟװʡʪʵʡ. 

ʄʵʣʭʠʡʥʠʡ ʟװʨʭʵʥʜ ʟʘʛʚʘʨ ʩʫʜʘʣʛʘʘ, ʠʤʧʨʠʥʪ ʪʫʨʰʠʣʪ, ʭװװʭʜʠʡʥ ʬʠʟʠʦʣʦʛʠʡʥ 

ʩʫʜʘʣʛʘʘ ʟʵʨʵʛ ʩʫʜʘʣʛʘʘʥʫʫʜʳʥ װʨ ʜװʥʛװװʜʠʡʛ ʆʨʦʩʳʥ ʛʘʨ ʫʪʘʩʥʳ ʎʉɼ-ʥʳ 

ʥᴇʣᴇᴇʣʣʠʡʥ ʩʪʘʥʜʘʨʪʳʛ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʩʫʫʨʴ ʙʦʣʛʦʥ ʘʰʠʛʣʘʩʘʥ. ʕʥʜ ʜʫʨʜʩʘʥ 

ʤʵʣʭʠʡʥ ʟװʨʭʥʠʡ ʪʫʨʰʠʣʪʳʛ ɸʬʨʠʢʘʥʦʚʘ, ɻʨʠʛʦʨʴʝʚ ʥʘʨ (2005) ʭʠʡʩʵʥ. ɹʘʛʘ 

ʯʘʜʣʳʥ ʜʘʚʪʘʤʞʠʡʥ ʤʦʜʫʣʷʮ ʥʴ ʭʫʛʘʮʘʘʥʳ ʷʚʮʘʜ 1-ʵʵʩ 100ɻʮ ʭװʨʪʵʣ ʪʦʛʪʤʦʣ 

ʜʘʚʪʘʤʞʪʘʡʛʘʘʨ ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʘʡʩʘʥ. ʊʫʨʰʠʣʪʘʜ 9.3ɻɻʮ ʜʘʚʪʘʤʞʠʡʥ ʮʘʭʠʣʛʘʘʥ 

ʩʦʨʦʥʟʦʥ ʮʘʮʘʨʛʘʣʪʳʛ ʘʰʠʛʣʘʩʘʥ ʙʘ ʤʵʣʭʠʡʥ ʟװʨʭʥʠʡ ʭʵʤʞʵʵʩʠʡʛ ʮʘʮʨʘʛʠʡʥ 

ʜʦʣʛʠʦʥʳ ʫʨʪʪʘʡ ʭʘʨʴʮʫʫʣʞ װʟʩʵʥ. ʕʥʵ װʝʜ ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʣʣʠʡʛ ʪʦʦʮʦʭʜʦʦ 

ʭʘʤʛʠʡʥ ʠʭ ʵʥʝʨʛʠ ʰʠʥʛʵʵʭ ʥᴇʭʮᴇʣʜ ʪʫʨʰʠʣʪ ʷʚʘʛʜʩʘʥ. ʄʦʜʫʣʷʮʣʘʛʜʩʘʥ ʜʦʭʠʦ ʥʴ 
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1-ʵʵʩ 100ɻʮ ʭʦʦʨʦʥʜ, ʪʵʛʰ ᴇʥʮᴇʛʪ ʠʤʧʫʣʴʩʠʡʥ ʭʵʣʙʵʨʪʵʡ ʙʘʡʩʘʥ. ʊʫʨʰʠʣʪʘʜ 

ʘʰʠʛʣʘʩʘʥ ʎʉɼ-ʥʳ ʯʘʜʣʳʥ ʥʷʛʪ ʥʴ S=0.016 ʤɺʪ/ʩʤ2 ʙʘʡʩʘʥ. ʉʫʜʘʣʛʘʘʛ ʎʉɼ-ʥʳ 

ʥᴇʣᴇᴇʥʜ ᴇʨʪᴇʭ װʝʜ ʙʦʣʦʥ 24 ʮʘʛʠʡʥ ʪʫʨʰ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʮʘʮʨʘʛʠʡʥ 

ʥᴇʣᴇᴇʣᴇʣʜ ʙʘʡʩʥʳ ʜʘʨʘʘ ʛʵʩʵʥ 2 ʪʦʭʠʦʣʜʣʦʦʨ  ʭʠʡʩʵʥ. ʕʥʵ ʩʫʜʘʣʛʘʘʥʜ ʥʠʡʪ 180 

ʤʵʣʭʠʡʥ ʟװʨʭʠʡʛ ʘʰʠʛʣʘʩʘʥ ʙᴇʛᴇᴇʜ ʪʫʨʰʠʣʪ ʭʠʡʭʜʵʵ ʤʵʣʭʠʡʥ ʟװʨʭʠʡʛ ʙʵʣʜʩʵʥʵʵʩ 

ʭʦʡʰ 6 ʮʘʛʠʡʥ ʜʦʪʦʨ 30 ʤʠʥʫʪ ʪʫʪʘʤʜ, ʤᴇʥ ʮʘʮʨʘʛ ʪʫʷʘ ʮʘʮʩʘʥʘʘʩ ʭʦʡʰ ʥʵʛ 

ᴇʜʨʠʡʥ ʜʦʪʦʨ ʟװʨʭʥʠʡ ʮʦʭʠʣʪʳʛ ʭʵʤʞʠʭ ʟʘʤʘʘʨ ʛװʡʮʵʪʛʵʩʵʥ. װתʥʠʡ ʟʵʨʵʛʮʵʵ ʰʫʫʜ 

ʙʫʩ ʥᴇʣᴇᴇʥʠʡ ʭʷʥʘʣʪʳʛ ʘʞʠʣʣʫʫʣʩʘʥ ʙʘʡʜʘʛ. ʎʘʮʨʘʛʠʡʥ ʭʘʨʠʫ ʫʨʚʘʣʳʛ װʥʵʣʵʭʵʜ 

Ringer-ʠʡʥ ʰʠʡʜʣʵʵʨ ʟװʨʭ 2 ᴇʜʨʠʡʥ ʪʫʨʰ ʮʦʭʠʣʦʭ ʥʴ ʯʫʭʘʣ ʛʵʞ װʟʜʵʛ. 

ʊװװʥʵʵʩ ʛʘʜʥʘ ᴇʜᴇᴇʛʜʩᴇʥ ʟװʨʭʥʠʡ ʵʜ ʵʩʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʤʦʨʬʦʣʦʛʠʡʥ 

ʰʘʣʛʫʫʨʳʛ (ʟװʨʭ ʟʦʛʩʦʭʦʜ ʭװʨʛʵʩʵʥ ʥᴇʣᴇᴇʣʣʠʡʥ ʜʘʨʘʘ) ʩʫʜʣʘʚ. ʎʉɼ-ʥʳ װװʩʛװװʨ 

ʙʦʣʛʦʞ ʪʘʩʨʘʣʛװʡ ʜʦʭʠʦ ʙʫʶʫ ʤʦʜʫʣʷʮ ʭʠʡʛʜʵʵʛװʡ ʜʦʭʠʦ ʙʦʣʦʥ ʤʦʜʫʣʷʮʘʘʨ 

ʭʵʣʙʵʨʞʩʵʥ ʜʦʭʠʦ ʛʵʩʵʥ 2 ʪᴇʨʣʠʡʥ ʜʦʭʠʦʛ ʮʘʮʘʨʛʘʞ ʪʫʨʰʠʣʪ ʭʠʡʩʵʥ.   

ʊʘʩʨʘʣʪʛװʡ ʜʦʭʠʦʥʳ װʡʣʯʣʵʣʠʡʥ ʭʫʚʴʜ: ɸʞʠʛʣʘʣʪʳʥ ʪʫʨʰ 24 ʮʘʛʪ ʟװʨʭʥʠʡ 

ʮʦʭʠʣʪ ʜʫʥʜʞʘʘʨ 7%-ʠʘʨ ʫʜʘʘʰʠʨʯ ʙʘʡʩʘʥ ʙʘ ʵʥʵ ʭʫʛʘʮʘʘʥʜ ʟװʨʭʥʠʡ ʟʦʛʩʦʥʛʠ 

ʙʘʡʜʘʣ ʠʣʨʵʵʛװʡ ʙʘʡʥʘ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ ʪʫʨʰʠʣʪʳʥ ʷʚʮʘʜ ʦʨʦʣʮʩʦʥ ʟװʨʭʥʠʡ 

ʙʵʣʜʮװװʜʵʵʩ ʟʘʛʚʘʨ ʭʫʛʘʮʘʘʥʜ ʟװʨʭ ʙװʨʵʥ ʟʦʛʩʦʭ ʧʨʦʮʝʩʩ ʘʞʠʛʣʘʛʜʘʘʛװʡ. 

ʄʦʜʫʣʷʮʣʘʛʜʩʘʥ ʜʦʭʠʦʥʳ װʡʣʯʣʵʣʠʡʥ ʭʫʚʴʜ: ʊʫʨʰʠʣʪʘʜ ʦʨʦʣʮʩʦʥ ʟװʨʭʥʠʡ 

ʙʵʣʜʮװװʜʠʡʥ ʮʦʭʠʣʪ ʥʴ ʦʛʮʦʤ ʙʫʫʨʩʘʥ ʥʠʡʪʣʵʛ ʙʘʡʜʘʣ ʙʦʣʦʥ ʭʫʛʘʮʘʘʥʳ ʷʚʮʘʜ 

ʟװʨʭ ʟʦʛʩʦʞ ʙʫʡ ʪʦʦ ʥʵʤʵʛʜʩʵʵʨ ʙʘʡʩʘʥ ʟװʡ ʪʦʛʪʦʣ ʘʞʠʛʣʘʛʜʩʘʥ. ʍʘʤʛʠʡʥ ʠʭ 

ʥᴇʣᴇᴇʣᴇʣ ʥʴ ʤʦʜʫʣʷʮʠʡʥ ʜʘʚʪʘʤʞʠʡʥ 6-10ɻʮ ʰʠʣʞʠʣʪʵʜ ʙʦʣʦʥ 5 ʤʠʥʫʪʳʥ 

ʭʫʛʘʮʘʘʪʘʡ ᴇʨʪᴇʣʪʠʡʥ ʥᴇʣᴇᴇʥʜ ʘʞʠʛʣʘʛʜʩʘʥ. ʄʦʜʫʣʷʮʣʘʛʜʩʘʥ ʜʦʭʠʦʥʳ װʡʣʯʣʵʣʜ 

ʥʠʡʪ ʟװʨʭʥʠʡ ʙʵʣʜʮʠʡʥ 85 ʭʫʚʴʜ ʟװʨʭʥʠʡ ʮʦʭʠʣʪ ʦʛʮʦʤ ʫʜʘʘʰʠʨʩʘʥ, ʮʘʘʰʣʘʘʜ 

ʟװʨʭ ʟʦʛʩʩʦʥ ʙʘʡʜʘʣ ʘʞʠʛʣʘʛʜʩʘʥ ʙʘʡʥʘ. 

ʕʥʜʵʵʩ ʭʘʨʘʭʘʜ ʤʦʜʫʣʷʮʣʘʛʜʩʘʥ ʜʦʭʠʦʥʳ װʡʣʯʣʵʣ ʥʴ ʪʘʩʨʘʣʪʛװʡ ʜʦʭʠʦʥʳ 

 ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣᴇʣ ʙʠʦʣʦʛʠʡʥ ʭʫʚʴʜ װװʡʮ ʠʣװʡʣʯʣʵʣʪʵʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʤʵʜʵʛʜʵʭװ

 ʣʜʵʛ ʙʘʡʥʘ. ʀʡʤʵʵʩ ʤʵʜʵʵʣʵʣ ʜʘʤʞʫʫʣʘʭ ʟʦʨʠʣʛʦʪʦʡ ʭʘʨʠʣʮʘʘ ʭʦʣʙʦʦʥʳװװʟװ

ʨʘʜʠʦ ʩʪʘʥʮʫʫʜʘʘʩ ʮʘʮʘʨʛʘʩʘʥ ʜʦʣʛʠʦʥ  ʙʫʶʫ ʤʦʜʫʣʷʮʣʘʛʜʩʘʥ ʜʦʣʛʠʦʥʦʦʩ װװʩʩʵʥ 

ʎʉʆ ʥʴ ʙʘʡʛʘʣʠʡʥ ʎʉʆ-ʛʦʦʩ ʠʣװװ ʙʠʦʣʦʛʠʡʥ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʪʵʡ ʛʵʞ ʜװʛʥʵʞ ʙʦʣʦʭʦʦʨ 

ʙʘʡʥʘ. ʃʘʙʦʨʘʪʦʨʠʜ ʷʚʫʫʣʩʘʥ ʩʫʜʘʣʛʘʘʥʫʫʜʳʥ ʷʚʮʘʜ ʜʫʣʘʘʥʳ ʙʫʩ ʎʉɼ-ʥʳ ʥᴇʣᴇᴇ 

ʠʭʵʵʭʵʥ ʯʫʭʘʣ ʙʦʣʦʭ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ.  

ʀʤʧʨʠʥʪ: ʀʤʧʨʠʥʪ ʛʵʜʵʛ ʥʴ ʩʘʥʘʭ ʦʡʥ ʘʥʭʥʳ ʭʵʣʙʵʨ ʶʤ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ 

ʙʠʦʣʦʛʠʡʥ ʭʫʚʴʜ ʀʤʧʨʠʥʪ ʛʵʜʵʛ ʥʴ ʰʠʥʵ ʟװʡʣʠʡʛ ʮʵʵʞʣʵʭ ʰʠʥʞ ʯʘʥʘʨ ʶʤ. ᴆᴇʨᴇᴇʨ 

ʭʵʣʙʵʣ ʦʨʛʘʥʠʟʤ ʪᴇʨᴇʭ װʝʜʵʵ ʘʥʭ ʭʘʨʩʘʥ, ʤʵʜʵʨʩʵʥ ʟװʡʣʵʵ ʩʘʥʘʭ ʦʡʜ ʭʘʜʛʘʣʩʘʥ 

ʙʘʡʜʘʛ. 
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ɹʠʦʣʦʛʠʡʥ ʵʥʵ װʟʵʛʜʵʣʜ װʥʜʵʩʣʵʥ ʎʉʆ-ʛʠʡʥ ʥᴇʣᴇᴇʣᴇʣʜ ʙʠʦʣʦʛʠʡʥ ʘʤʴʜ ʙʠʝʪ 

ʪᴇʨʩʥᴇᴇʩᴇᴇ ʵʭʣʵʵʜ ʘʤʴʜʨʘʣʳʥʭʘʘ ᴇᴇʨ ᴇᴇʨ ʮʘʛ ʭʫʛʘʮʘʘʥʜ ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ ᴇʨʪʜᴇʛ 

ʙʘʡʞ ʙʦʣʦʭ ʪʘʘʤʘʛʣʘʣʳʛ ʵʨʜʵʤʪʵʜ ʩʫʜʘʣʩʘʥ ʙʘʡʥʘ. 

ɾʠʰʵʵʣʙʵʣ: ʊʘʭʠʘʥʳ 129 װʨ ʭᴇʚʨᴇʣʠʡʛ 16-ʥ ᴇʜʨʠʡʥ 5 ʤʠʥʫʪʳʥ ʪʫʨʰ 9.3ɻɻʮ-ʠʡʥ  

ʜʘʚʪʘʤʞʪʘʡ S=40 ʤʢʚ/ʩʤ2 ʯʘʜʣʳʥ ʥʷʛʪ ʙװʭʠʡ ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʥʜ ʙʘʡʣʛʘʞ ʪʫʨʰʠʣʪ 

ʭʠʡʩʵʥ. ʉʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ: 

Á ɼʫʣʘʘʥ ʙʫʩ ʥᴇʣᴇᴇʣʣʠʡʥ ʪװʚʰʠʥʜ ʤʦʜʫʣʷʮʣʘʛʜʩʘʥ ʙʘʛʘ ʯʘʜʣʳʥ ʎʉɼ-ʥʳ 

ʭʫʨʮ ʥᴇʣᴇᴇʥʜ ᴇʨʪᴇʭ ʥʴ ʙʠʦʣʦʛʠʡʥ ʵʤʛʵʛ װװʩʛʵʭʵʜ ʭװʨʛʵʞ ʙʘʡʩʘʥ. 

Á ɹʠʦʣʦʛʠʡʥ ʙװʭ ʣ ʪװʚʰʥʠʡ ʩʠʩʪʝʤװװʜʵʜ ʙʠʦʣʦʛʠʡʥ ʭʘʨʠʫ ʫʨʚʘʣ װװʩʵʭ ʵʩʵʭ ʥʴ 

ʎʉɼ-ʥʳ ʤʦʜʫʣʷʮʠʡʥ ʥᴇʭʮᴇʣ ʙʘʡʜʣʘʘʩ ʭʘʤʘʘʨʜʘʛ. 

Á ʄʦʜʫʣʷʮʣʘʛʜʩʘʥ ʜʦʭʠʦʥʦʦʩ װװʩʵʭ ʎʉɼ ʥʴ ʪʘʩʨʘʣʪʛװʡ ʜʦʭʠʦʥʦʦʩ װװʩʵʭ ʎʉɼ-

ʦʦʩ ʠʣװװ ʠʭ ʙʠʦʣʦʛʠʡʥ ʥᴇʣᴇᴇ װʟװװʣʜʵʛ. 

Á ʄʦʜʫʣʷʮʣʘʛʜʩʘʥ ʙʘʛʘ ʯʘʜʣʳʥ ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʎʉɼ ʥʴ ʠʣװװ ʠʭ ʙʠʦʣʦʛʠʡʥ 

ʩᴇʨᴇʛ ʥᴇʣᴇᴇʛ ʙʠʡ ʙʦʣʛʦʜʦʛ. 

 ʜʵʜ ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʭʷʥʘʣʪ ʪʘʚʴʞװװʭʜװװʥʠʡ ʟʵʨʵʛʮʵʵ, ʛʘʨ ʫʪʘʩ ʭʵʨʵʛʣʵʜʵʛ ʭװת

ʩʫʜʘʣʩʘʥ ʦʣʦʥ ʩʫʜʣʘʘʯʜʳʥ ʪʫʨʰʣʘʛʘ ʙʘʡʜʘʛ. 2006 ʦʥʜ ʆʍʋ-ʜ ʛʘʨ ʫʪʘʩʥʳ ʭʵʨʵʛʣʵʛʯ 

ʙʦʣʩʦʥ ʙʘʛʘ ʩʫʨʛʫʫʣʠʡʥ ʭװװʭʜװװʜʵʜ ʫʜʘʘʥ ʭʫʛʘʮʘʘʥʳ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘʛ 

ʍʠʤʢʠ ʭʦʪʳʥ ʣʠʮʝʡ ʩʫʨʛʫʫʣʴʜ ʭʠʡʞ, 2014 ʦʥʜ ʭʠʡʩʵʥ ʘʞʣʳʥʭʘʘ װʨ ʜװʥʛ ʤʵʜʵʵʣʩʵʥ 

ʙʘʡʜʘʛ (ɻʨʠʛʦʨʴʝʚ ʙʘ ʍʦʨʩʝʚʘ, 2014 ʦʥ). ʕʥʵ ʩʫʜʘʣʛʘʘʥʜ ʭװװʭʜװװʜʠʡʥ ʛʘʨ ʫʪʘʩ 

ʘʰʠʛʣʘʜʘʛ ʛʦʣ ʙװʣʛʵʵʩ ʛʘʜʥʘ ʛʘʨ ʫʪʘʩʛװʡ, ʭʵʨʵʛʣʵʜʵʛʛװʡ ʭװװʭʜװװʜʠʡʥ ʭʷʥʘʣʪʳʥ 

ʙװʣʵʛ ʙʘʡʛʫʫʣʘʛʜʩʘʥ ʛʵʜʛʠʡʛ ʪʵʤʜʵʛʣʵʭ ʥʴ ʟװʡʪʵʡ. ʍװװʭʜװװʜʠʡʥ ʤʵʜʨʵʣʠʡʥ 

ᴇᴇʨʯʣᴇʣʪʠʡʥ ʰʠʥʞ ʪʵʤʜʛװװʜʠʡʥ ʮʦʛʮ ʦʥʦʰʠʣʛʦʦʛ ʭʠʡʭʵʜ ʯʠʛʣʵʩʵʥ ʙᴇʛᴇᴇʜ װװʥʜ 

ʩʵʪʛʵʣʟװʡ, ʬʠʟʠʦʣʦʛʠʡʥ װʟװװʣʵʣʪװװʜ, ʤʵʜʨʵʣʠʡʥ ʪʦʛʪʦʣʮʦʦ, ʭʵʣʥʠʡ ʭᴇʛʞʣʠʡʥ 

ʪװʚʰʠʥ, ʙʠʝʠʡʥ ʝʨᴇʥʭʠʡ ʙʘʡʜʣʳʥ ʰʠʥʞʠʣʛʵʵ ʟʵʨʛʠʡʛ ʙʘʛʪʘʘʞ ʘʚʯ װʟʩʵʥ. 

ʕʭʥʠʡ 6 ʞʠʣʠʡʥ ʭʫʛʘʮʘʘʥʜ ʜʘʨʘʘʭ ʬʫʥʢʮʠʦʥʘʣʴ ᴇᴇʨʯʣᴇʣʪװװʜʠʡʛ (ʫʨʴʜʯʠʣʩʘʥ 

ʜװʥ) ʘʞʠʛʣʘʛʜʩʘʥ. 

Á ʗʜʘʨʛʘʘʥʜ ʦʨʩʦʥ (39.7%) 

Á ʉʫʨʛʫʫʣʴ, ʛʵʨʪʵʵ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨ ʙʫʫʨʩʘʥ (50.7%) 

Á ʉʘʡʥ ʜʫʨʳʥ ʘʥʭʘʘʨʣʳʥ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʘʣ ʙʫʫʨʘʭ (ɹװʪʵʵʣʯ ʙʘʡʜʘʣ ʙʫʫʨʘʭ-

14.3%, ʥʘʨʠʡʚʯʣʘʣ ʙʫʫʨʘʭ-19.4%) 

Á ʉʠʤʘʥʪʠʢ ʩʘʥʘʭ ʦʡʥ ʩʫʣʨʘʣ(ʥʘʨʠʡʚʯʣʘʣ ʙʫʫʨʘʭ-19.4%, ʘʞʠʣ ʛװʡʮʵʪʛʵʭ ʮʘʛ 

ʭʫʛʘʮʘʘ ʥʵʤʵʛʜʵʭ - 30.1%, ʉʦʥʩʛʦʣʳʥ ʭʘʨʠʫ ʫʨʚʘʣʳʛ ᴇᴇʨʯʣᴇʭ - 55.5%) 

Á ʊᴇʩᴇᴇʪʵʡ ʭʵʣʵʛʜʜʵʛ װʛʠʡʛ ʷʣʛʘʞ ʭʵʣʵʭ, ʩʦʥʩʦʭ ʯʘʜʚʘʨ ʙʫʫʨʘʭ -100% 

ʄᴇʥ ʩʘʷʭʥʳ ʩʫʜʘʣʛʘʘʛʘʘʨ (ʂʘʣʴʚʝʥʪʝ ʥʘʨ, 2016) ʛʘʨ ʫʪʘʩ ʭʵʨʵʛʣʵʛʯ 10 ʥʘʩʪʘʡ 

ʭװװʭʜװװʜʠʡʥ ʪʘʥʠʥ ʤʵʜʵʭװʡʥ ʙʦʣʦʥ ʟʘʥ װʡʣʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʛ ʩʫʜʘʣʞ װʟʵʵʜ 
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ñʆʨʯʥʳ ʙʘʛʘ ʪװʚʰʠʥʪʵʡ ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʣᴇʣ ʥʴ ʭװװʭʜʠʡʥ ʪʘʥʠʥ ʤʵʜʵʭװʡʥ ʙʦʣʦʥ ʟʘʥ 

 ʛʥʵʞʵʵ. ʀʡʤʵʵʩ ʵʜʛʵʵʨ ʘʞʠʛʣʘʣʪʳʥװʡʣʠʡʥ ʭᴇʛʞʠʣʜ ʩᴇʨʛᴇᴇʨ ʥᴇʣᴇᴇʣʥᴇò ʛʵʞ ʜװ

ʫʨɹʜʯʠʣʩʘʥ ʜװʥʛʵʵʩ װʟʵʭʵʜ ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʣᴇʣ ʥʴ ʭװװʭʜʠʡʥ ʩʵʪʛʵʮʠʡʥ ʙʦʣʦʥ ʙʠʝ 

ʤʘʭʙʦʜʳʥ ʵʨװװʣ ʤʵʥʜʵʜ ʩᴇʨʛᴇᴇʨ ʥᴇʣᴇᴇʣʞ ʙʦʣʟʦʰʛװʡ ʶʤ. ɼʵʵʨʭ ʥᴇʣᴇᴇʣʣʠʡʥ 

ʫʣʤʘʘʩ ʭװװʭʜװװʜʠʡʥ ʷʨʠʘʥʳ ʙʦʣʦʥ ʙʠʯʛʠʡʥ ʭʘʨʠʣʮʘʘʥʳ ʘʣʜʘʘ ʛʘʨʛʘʭ ʤʘʛʘʜʣʘʣ 

ʥʵʤʵʛʜʩʵʥʵʵʩ ʭװװʭʜʠʡʥ ʩʫʨʛʫʫʣʠʡʥ ʘʤʞʠʣʪʘʜ ʯ ʩᴇʨᴇʛ ʥᴇʣᴇᴇ װʟװװʣʩʵʥ ʪʦʭʠʦʣʜʦʣ 

ʙʘʡʥʘ. ʀʭʵʥʭ ʪʦʭʠʦʣʜʦʣʜ ʵʜʛʵʵʨ ʯʘʜʚʘʨʳʥ ᴇᴇʨʯʣᴇʣʪ ʥʴ ʪʫʭʘʡʥ ʥʘʩʥʳ ʥʦʨʤ ʜʦʪʦʨ 

ʙʘʡʩʘʥ ʙʦʣʦʚʯ ʪʦʛʪʚʦʨʪʦʡ ʫʪʛʫʫʜ ʥʴ ʭʵʚʠʡʥ ʭʵʤʞʵʵʥʵʵʩ ʜʦʦʛʫʫʨ ʙʘʡʩʘʥ. 

ɼʘʨʘʘʭ ʭװʯʠʥ ʟװʡʣװװʜʵʵʩ ʭʘʨʘʭʘʜ ʛʘʨ ʫʪʘʩ ʭʵʨʵʛʣʵʜʵʛ ʭװװʭʜʠʡʥ ʵʨװװʣ ʤʵʥʜʵʜ 

ʫʯʠʨʯ ʙʦʣʟʦʰʛװʡ ʵʨʩʜʵʣ ʤʘʰ ᴇʥʜᴇʨ ʙʘʡʥʘ ʛʵʞ ʜװʛʥʵʞ ʙʦʣʦʭʦʦʨ ʙʘʡʥʘ. 

Á ʍװװʭʜʠʡʥ ʪʘʨʭʠʥʳ ʵʜ, ʵʩ ʥʴ ᴇʥʜᴇʨ ʜʘʤʞʫʫʣʘʭ ʯʘʜʚʘʨʪʘʡ ʙᴇʛᴇᴇʜ ʭװװʭʜʠʡʥ 

ʪʦʣʛʦʡʥʳ ʭʵʤʞʵʵ ʙʘʛʘ, ʭװװʭʜʠʡʥ ʛʘʚʣʳʥ ʷʩ ʥʠʤʛʵʥ ʙʘʡʜʘʛ ʟʵʨʵʛʪʵʡ 

ʫʷʣʜʘʘʪʘʡʛʘʘʨ ʭװװʭʜʠʡʥ ʪʦʣʛʦʡʥ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʵʥʝʨʛʠʡʛ ʰʠʥʛʵʵʭ 

ʙʦʣʦʤʞ ʥʴ ʥʘʩʘʥʜ ʭװʨʵʛʯʜʠʡʥʭʵʵʩ ʭʘʤʘʘʛװʡ ᴇʥʜᴇʨ ʙʘʡʜʘʛ. 

Á ʍװװʭʜʠʡʥ ʯʠʭʥʠʡ ʙװʨʭװװʣ ʤʘʰ ʟᴇᴇʣᴇʥ ʙᴇʛᴇᴇʜ ʤᴇʛᴇᴇʨʩʥʠʡ ʜʘʚʭʘʨʛʘ ʙʘʡʭʛװʡ 

ʪʫʣ ʘʥʪʝʥʥʘʘʩ ʪʘʨʭʠ ʭװʨʪʵʣʭ ʟʘʡ ʙʦʛʠʥʦ ʙʘʡʜʘʛ. 

Á ʍװװʭʜʠʡʥ ʙʠʝ ʥʘʩʘʥʜ ʭװʨʵʛʯʜʵʵʩ ʠʣװװ ʎʉɼ-ʥʜ ʤʵʜʨʵʤʪʛʠʡ ʙʘʡʜʘʛ. 

Á ʍװװʭʜʠʡʥ ʪʘʨʭʠ ʥʴ ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʥʜ ʵʤʟʵʛ ʙʘʡʜʘʛ. 

Á ʍװװʭʜװװʜʠʡʥ ʪʘʨʭʠ ʥʴ ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʥʜ ʫʜʘʘ ʜʘʨʘʘ ᴇʨʪʩᴇʥ ʪʦʭʠʦʣʜʦʣʜ 

ʩᴇʨᴇʛ ʫʨʚʘʣ ʭʫʨʠʤʪʣʘʛʜʘʭ ʤʘʛʘʜʣʘʣ ᴇʥʜᴇʨ ʙʘʡʜʘʛ. 

Á ʈʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʎʉɼ ʥʴ ʪʘʥʠʥ ʤʵʜʵʭװʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʜ ʩᴇʨʛᴇᴇʨ 

ʥᴇʣᴇᴇʣʞ ʙʦʣʟʦʰʛװʡ. 

Á ᴆʥᴇᴇʛʠʡʥ ʭװװʭʜװװʜ ʛʘʨ ʫʪʩʳʛ ʙʘʛʘ ʥʘʩʥʘʘʩʘʘ ʘʰʠʛʣʘʜʘʛ ʙʦʣʩʦʥ ʙᴇʛᴇᴇʜ 

ʮʘʘʰʠʜ ʘʤʴʜʨʘʣʳʥʭʘʘ ʪʫʨʰʠʜ װʨʛʵʣʞʣװװʣʵʥ ʘʰʠʛʣʘʭ ʪʫʣ ʭװװʭʜװװʜʠʡʥ 

ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʮʘʮʨʘʛʪ ᴇʨʪᴇʭ ʭʫʛʘʮʘʘ ʦʨʯʠʥ װʝʠʡʥ ʥʘʩʘʥʜ 

ʭװʨʵʛʯʜʠʡʥʭʵʵʩ ʭʘʤʘʘʛװʡ ʠʭ ʙʘʡʭ ʙʦʣʥʦ. 

ʆʍʋ-ʳʥ תʣ ʠʦʥʞʫʫʣʘʛʯ ʮʘʮʨʘʛʘʘʩ ʭʘʤʛʘʘʣʘʭ װʥʜʵʩʥʠʡ ʭʦʨʦʦʥʳ ʛʠʰװװʜʠʡʥ װʟʵʞ 

ʙʫʡʛʘʘʨ (RNCNIRP, 2008) ʛʘʨ ʫʪʘʩ ʭʵʨʵʛʣʵʜʵʛ ʭװװʭʜװװʜʵʜ ʪʦʭʠʦʣʜʦʞ ʙʦʣʦʭ ʟʘʨʠʤ 

ʵʤʛʵʛװװʜ ʥʴ ʩʘʥʘʭ ʦʡ ʩʫʣʘʨʯ, ʘʥʭʘʘʨʘʣ ʙʫʫʨʘʭ, ʩʵʪʛʵʮʠʡʥ ʙʦʣʦʥ ʪʘʥʠʥ ʤʵʜʵʭװʡʥ 

ʯʘʜʚʘʨ ʙʫʫʨʘʭ, ʮʦʯʨʦʤʪʛʦʡ ʙʦʣʦʭ, ʥʦʡʨʛװʡʜʵʣ װװʩʵʭ, ʩʪʨʝʩʩʠʡʥ ʭʘʨʠʫ ʫʨʚʘʣʜ ʦʨʦʭ 

ʟʵʨʵʛ ʙʦʣʥʦ. ʄᴇʥ ʙʠʝ ʤʘʭʙʦʜʳʥ ʷʥʟ ʙװʨʠʡʥ ʬʫʥʢʮʠʦʥʘʣʴ ʩʠʩʪʝʤװװʜʵʜ ʩᴇʨᴇʛ ʥᴇʣᴇᴇ 

ʭʫʨʠʤʪʣʘʛʜʘʭʘʘʩ װװʜʩʵʥ ʛʘʞ ʥᴇʣᴇᴇ ʭᴇʛʰʨᴇʣʪʠʡʥ װʝʜ ʤʵʜʨʵʛʜʵʭ ʙʦʣʦʤʞʪʦʡ ʛʵʞ 

 .ʟʵʞ ʙʘʡʥʘװ

ʊʫʭʘʡʣʙʘʣ: ʊʘʨʭʠʥʳ ʭʘʚʜʘʨ, ʩʦʥʩʛʦʣʳʥ ʭʘʚʜʘʨ, 25-30 ʥʘʩʘʥʜ ʤʵʜʨʵʣʠʡʥ 

ᴇᴇʨʯʣᴇʣʪ, 50-60 ʥʘʩʘʥʜ ʘʣʴʮʛʝʡʤʝʨʠʡʥ ᴇʚʯʠʥ (ʦʶʫʥ ʫʭʘʘʥʳ ʭʦʤʩʜʦʣ, ʩʵʪʛʵʣ 
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ʛʫʪʨʘʣʳʥ ʩʠʥʜʨʦʤ) ʙʦʣʦʥ ʪʘʨʭʠʥʳ ʤʵʜʨʵʣʠʡʥ ʪʦʛʪʦʣʮʦʦʥʳ ʜʦʨʦʡʪʣʳʥ ʙʫʩʘʜ 

ʪᴇʨʣװװʜ ʠʣʨʵʭ ʛ.ʤ.  

ʄᴇʥ ʪʫʩ ʙʘʡʛʫʫʣʣʘʛʘʘʩ ʛʘʨ ʫʪʘʩ ʘʰʠʛʣʘʜʘʛ ʭװװʭʜװװʜʠʡʥ ʪʘʨʭʠ ʥʴ ʎʉɼ-ʥʜ 

ʥᴇʣᴇᴇʥʜ ᴇʨʪᴇʞ, ʵʨװװʣ ʤʵʥʜʵʜ ʥʴ ʵʨʩʜʵʣ ʫʯʠʨʯ ʙʘʡʛʘʘʛ ʤʵʜʜʵʛʛװʡ. ʕʥʵ ʥʴ ʵʮʵʛ 

ʵʭʠʡʥ ʪʘʣʘʘʩ ʸʩ ʩʫʨʪʘʭʫʫʥʳ ʭʫʚʴʜ ʘʥʭʘʘʨʘʣ ʪʘʚʠʭ ʸʩʪʦʡ ʯʫʭʘʣ ʭװʯʠʥ ʟװʡʣ ʶʤ ʛʵʞ 

ʪʵʤʜʵʛʣʵʞʵʵ. ʊװװʥʯʣʵʥ, ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʥʜ ᴇʨʪᴇʭ ʵʨʩʜʵʣ ʥʴ ʪʘʤʭʠ, ʩʦʛʪʫʫʨʫʫʣʘʭ 

ʫʥʜʘʘ ʭʵʨʵʛʣʵʩʵʥ ʭװװʭʜʠʡʥ ʵʨװװʣ ʤʵʥʜʵʜ ʫʯʨʘʭ ʵʨʩʜʵʣʵʵʩ ʙʘʛʘʛװʡ ʛʵʜʛʠʡʛ 

ʘʥʭʘʘʨʘʭ ʭʵʨʵʛʪʵʡ ʛʵʞ ʟᴇʚʣᴇʩᴇʥ ʙʘʡʥʘ. 

ɼʵʵʨ ʜʫʨʜʩʘʥʳʛ ʭʘʨʛʘʣʟʘʥ, ʭװװʭʜװװʜʠʡʛ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʙװʣʵʛʪ ʭʘʤʨʫʫʣʘʭ 

ʭʵʨʵʛʪʵʡ ʛʵʞ װʟʵʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʥᴇʭʮᴇʣ ʙʘʡʜʣʳʛ ʙװʭʵʣʜ ʥʴ ʭʘʨʛʘʣʟʘʥ װʟʵʭʵʜ 

ʪʵʜʥʠʡʛ "ʤʵʨʛʵʞʣʠʡʥ ʘʞʠʣ ʭʠʡʜʵʛ ʭװʤװװʩ"-ʪʵʡ ʪʵʥʮװװ ʭʵʤʞʵʵʥʜ ʘʥʭʘʘʨʯ װʟʵʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʭʵʤʵʵʥ ʵʨʜʵʤʪʵʜ װʟʞʵʵ. ʄᴇʥ ʪʵʜʥʠʡ ʪʵʤʜʵʛʣʵʩʥʵʵʨ ʭװװʭʜʠʡʥ ʥʘʩʥʳ 

ʦʥʮʣʦʛʪ ʥʠʡʮʩʵʥ ʩʪʘʥʜʘʨʪʫʫʜʳʛ ʙʦʣʦʚʩʨʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ ʛʵʞʵʵ. ʕʜʛʵʵʨ 

ʜװʛʥʵʣʪװװʜʠʡʥ װʥʜʵʩʣʵʣʠʡʛ 2013-2016 ʦʥʜ ʭʵʚʣʵʛʜʩʵʥ ʤʦʥʦʛʨʘʬʫʫʜʘʘʩ ʭʘʨʞ 

ʙʦʣʥʦ (ɻʨʠʛʦʨʴʝʚ ʙʘ ʍʦʨʩʝʚʘ (2014) ʙʘ ɻʨʠʛʦʨʴʝʚ ʙʘ ɻʨʠʛʦʨʴʝʚ (2013, 2016). 2003 

ʦʥʜ SanPin-ʠʡʛ ʟᴇʚʰᴇᴇʨʩᴇʥ ʮʦʨʳʥ ʛʘʥʮ ʦʨʦʥ ʙʦʣʦʭ ʆʨʦʩ ʫʣʩʘʜ 18-ʘʘʩ ʜʦʦʰ ʥʘʩʥʳ 

ʭװװʭʜװװʜʵʜ ʛʘʨ ʫʪʘʩʥʳ ʭʵʨʵʛʣʵʵʛ ʭʷʟʛʘʘʨʣʘʭʳʛ ʟᴇʚʣᴇʞ ʙʘʡʩʘʥ. 

 
ʆʣʦʥ ʫʣʩʳʥ ʩʪʘʥʜʘʨʪ, ʟᴇʚʣᴇʤʞװװʜʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʙʘʨʠʤʪʘʣʞ ʙʫʡ 

ʟʘʨʯʠʤ 

ᴆʥᴇᴇ װʝʜ ʎʉɼ-ʥʳ ʍʍʅ-ʥʠʡ ʫʪʛʳʛ ʪʦʛʪʦʦʭ ʦʣʦʥ ʫʣʩʳʥ ʩʪʘʥʜʘʨʪʳʛ ICNIRP, IEEE, 

CENELEC ʟʵʨʵʛ ʙʘʡʛʫʫʣʣʘʛʫʫʜ, ʤᴇʥ ʪʵʜʥʵʵʩ ʛʘʜʥʘ ʙʫʩʘʜ ʦʣʦʥ ʫʣʩʳʥ ʙʦʣʦʥ 

 ʥʜʵʩʥʠʡ  ʭʵʤʞʵʵʥʠʡ ʢʦʤʠʩʩ, ʙʘʡʛʫʫʣʣʘʛʫʫʜ ʙʦʣʦʚʩʨʫʫʣʞ ʙʘʡʥʘ. ʊʵʜʛʵʵʨװ

ʙʘʡʛʫʫʣʣʘʛʫʫʜʳʥ ʩʪʘʥʜʘʨʪ ʙʦʣʦʚʩʨʫʫʣʘʭ װʥʜʵʩʣʵʣ ʥʴ ʘʤʴʪʘʜ ʜʵʵʨ ʭʠʡʛʜʩʵʥ ʎʉʆ-

ʛʦʦʩ ʘʤʴʪʜʘʜ ʭʫʨʮ ʭʵʣʙʵʨʠʡʥ ʥᴇʣᴇᴇʣᴇʣ װʟװװʣʵʭ ʪʫʨʰʠʣʪ ʵʩʚʵʣ ʎʉʆ-ʛʠʡʥ 

 ʥʜʵʩʣʵʞװ ʜ ʜʵʵʨװװʥʛװʨ ʜװ ʡʮ ʪʫʨʰʠʣʪʳʥװʣʵʭװװʟװ ʡʣʯʣʵʣʵʵʨ ʜʫʣʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣװ

ʪʫʭʘʡʥ ʎʉʆ-ʛ װװʩʛʵʞ ʙʫʡ ʜʘʚʪʘʤʞʫʫʜʘʜ ʭʘʨʛʘʣʟʘʭ ʎʉʆ-ʛʠʡʥ ʍʍʅ-ʥʠʡ ʭʷʟʛʘʘʨʳʥ 

ʫʪʛʫʫʜʳʛ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʙʘʡʜʘʛ. (ICNIRP ʫʜʠʨʜʘʤʞ (1998), IEEE S95.1-2005, 

CENELEC EN 50166-2.2000) 

ɸʣʠʚʘʘ ʩʪʘʥʜʘʨʪ ʙʘʨʠʤʪ ʙʠʯʛʠʡʥ ʭʫʚʴʜ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ ʩʪʘʥʜʘʨʪ ʫʪʛʘ ʥʴ 

ʫʨʴʜʯʠʣʘʥ ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʦʩʛʳʥ ʪװʚʰʠʥʜ װʥʜʵʩʣʵʥ ʙʦʣʦʚʩʨʫʫʣʘʛʜʜʘʛ. ʆʍʋ-ʘʘʩ 

ʙʫʩʘʜ ʟʘʨʠʤ ʫʣʩʫʫʜ, ʦʣʦʥ ʫʣʩʳʥ ʙʘʡʛʫʫʣʣʘʛʫʫʜʳʥ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʩʪʘʥʜʘʨʪʫʫʜʳʥ 

ʙʦʣʦʚʩʨʫʫʣʘʛʜʩʘʥ ʙʘʡʜʣʳʛ ʘʚʯ װʟʚʵʣ ʎʉɼ-ʥʳ ʜʫʣʘʘʥʳ װʡʣʯʣʵʣʵʵʨ ʪʫʭʘʡʥ 

ʦʨʛʘʥʠʟʤʜ ʭʫʨʮ ʭʵʣʙʵʨʠʡʥ ʥᴇʣᴇᴇ װʟװװʣʩʥʵʵʩ ʙʠʡ ʙʦʣʦʭ ʪʦʛʪʤʦʣ ʵʤʛʵʛʪ װʥʜʵʩʣʵʥ 

ʙʦʩʛʳʥ ʪװʚʰʥʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʘʡʜʘʛ. (ɼʕʄɹ, ɻʘʨʳʥ ʘʚʣʘʛʘ 2002)  
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ʄᴇʥ ɼʕʄɹ-ʘʘʩ ʛʘʨʛʘʩʘʥ ʭʵʚʣʵʣʜ "ICNIRP ʙʘʡʛʫʫʣʣʘʛʘʘʩ ʛʘʨʛʘʩʘʥ ʎʉɼ-ʥʳ ʍʍʅ-

ʥʠʡ ʫʪʛʘ ʥʴ ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʥʳ ʮʦʯʤʦʛ ᴇʨʪᴇʣʪʪʵʡ ʭʦʣʙʦʦʪʦʡ ʥᴇʣᴇᴇʣᴇʣ ʜʵʵʨ 

 ʚʰʥʠʡ ʥᴇʣᴇᴇʣᴇʣʜװʥʜʵʩʣʵʥ ʙʦʣʦʚʩʨʫʫʣʘʛʜʩʘʥ ʙᴇʛᴇᴇʜ ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʙʘʛʘ ʪװ

 .ʡ ʙʦʣʥʦ" ʛʵʞ ʪʵʤʜʵʛʣʵʩʵʥ ʙʘʡʜʘʛװʥʜʵʩʣʵʵʛװ

ʆʍʋ-ʳʥ ʵʨʜʵʤʪʜʠʡʥ ʭʫʚʴʜ ɼʕʄɹ-ʳʥ ʩʪʘʥʜʘʨʪ, ʙʘʨʠʤʪ ʙʠʯʛװװʜʵʜ ʜװʛʥʵʣʪ 

ʭʠʡʭʜʵʵ ñʍʵʜʠʡʛʵʵʨ ʥʵʛ ʫʜʘʘʛʠʡʥ ʮʦʯʤʦʛ, ʭʫʨʮ ʭʵʣʙʵʨʠʡʥ ʥЊʣЊЊʥʜ ЊʨʪЊʭ ʥʴ 

ʘʶʫʣʪʘʡ ʛʵʜʵʛʪʵʡ ʩʘʥʘʣ ʥʵʛʜʵʭ ʙʦʣʦʤʞʪʦʡ ʭʵʜʠʡ ʯ ʙʦʜʠʪ ʘʤʴʜʨʘʣ ʜʵʵʨ ʵʥʵ 

ʪЊʨʣʠʡʥ ʥЊʣЊЊʣʣЊЊʩ ʛʘʜʥʘ ʪʘʩʨʘʣʪʛϾʡ ʫʨʪ ʭʫʛʘʮʘʘʥʜ, ʥʘʩʘʥ ʪʫʨʰʠʜ ʥʴ ʎʉɼ-

ʥʳ ʙʘʛʘ ʪϾʚʰʥʵʵʨ ʥЊʣЊЊʣЊʭ Ͼʝʜ ʭϾʥʠʡ ʙʠʝʜ ʯʠʤʵʵʛϾʡ ʦʣʦʥ ʩЊʨЊʛ ЊЊʨʯʣЊʣʪ, 

ʭʘʨʠʫ ʫʨʚʘʣʫʫʜ ϾϾʩʵʞ ʙʘʡʜʘʛ. ʕʜʛʵʵʨ ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʥЊʣЊЊʣʣϾϾʜ ʥʴ ʭϾʥʠʡ ʵʨϾϾʣ 

ʤʵʥʜʵʜ ʷʚʮʜʘʘ ʛϾʥ ʵʤʛʵʛ ʙʦʣʞ Ͼʣʜʵʭ, ʭʦʞʠʤ ʥЊʣЊЊ ʥʴ ʭϾʥʜ ʭʵʣʙʵʨʵʵʨ ʠʣʨʵʭ, 

ʘʤʴʜʨʘʣʳʥ ʭʵʚ ʤʘʷʛ, ʟʘʥ ʪЊʣЊʚʪ ʩЊʨʛЊЊʨ ʥЊʣЊЊʣЊʭ ʟʵʨʵʛ ʤʫʫ Ͼʨ ʜʘʛʘʚʘʨʪʘʡ 

ʛʵʜʛʠʡʛ ʪʫʨʰʠʣʪʫʫʜʳʥ Ͼʨ ʜϾʥ ʭʵʣʩʵʵʨ ʙʘʡʜʘʛ. ʆʍʋ-ʳʥ ʵʨʜʵʤʪʜʠʡʥ 

ʩʫʜʘʣʛʘʘʥʘʘʩ ʭʘʨʘʭʘʜ ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʥЊʣЊЊʣЊʣ, ʎʉɼ-ʥʳ ʜʫʣʘʘʥʳ ʙʫʩ ʥЊʣЊЊʣЊʣ 

ʥʴ ʙʘʡʥʛʘ ʦʨʰʠʥ ʙʫʡ ʘʶʫʣ ʶʤ.ò ʛʵʞ ʪʵʤʜʵʛʣʵʵʜ ʵʥʵ ʪʘʣ ʜʵʵʨ ɼʕʄɹ ʙʫʨʫʫ ʯʠʛ 

ʙʘʨʠʤʞʘʘʪʘʡ ʘʞʠʣʣʘʜʘʛ ʭʵʤʵʵʥ ʰװװʤʞʠʣʞʵʵ. 

ʄᴇʥ ñʕʜʛʵʵʨ ʰϾϾʤʞʣʵʣʪʵʡ ʭʘʥʜʘʭʫʡʮ Ͼʥʜʵʩʣʵʣʠʡʛ ICNIRP ʙʘ IEEE 

ʙʘʡʛʫʫʣʣʘʛʫʫʜ ʩʪʘʥʜʘʨʪ ʙʦʣʦʚʩʨʫʫʣʘʭʜʘʘ ʘʰʠʛʣʘʩʘʥ ʷʚʜʘʣ ʥʴ ʭʘʨʘʤʩʘʣʪʘʡò 

ʛʵʞ ʪʵʤʜʵʛʣʵʞʵʵ. 

ɼʕʄɹ ʙʦʣʦʥ ʦʣʦʥ ʫʣʩʳʥ ʩʪʘʥʜʘʨʪ ʙʦʣʦʚʩʨʫʫʣʘʛʯʜʳʥ ʪʘʣʘʘʨʭ ʵʨʜʵʤʪʜʠʡʥ 

ʩʘʥʘʣ ʙʦʜʦʣ: 

Á ʆʣʦʥ ʫʣʩʳʥ ʭװʨʵʵʥʜ ʭʵʨʵʛʣʵʛʜʵʭ ʩʪʘʥʜʘʨʪ ʙʦʣʦʚʩʨʫʫʣʘʛʯ ʙʘʡʛʫʫʣʣʘʛʫʫʜ ʥʴ 

ʎʉɼ-ʥʳ ʙʘʛʘ ʪװʚʰʥʵʵʩ װװʩʵʭ ʜʫʣʘʘʥʳ ʙʫʩ װʡʣʯʣʵʣʠʡʥ ʥᴇʣᴇᴇʥʠʡ ʭʦʨ 

ʫʨʰʛʠʡʥ ʪʘʣʘʘʨʭ ʦʣʦʥ ʵʨʜʵʤʪʜʠʡʥ ʩʫʜʘʣʛʘʘ, ʟᴇʚʣᴇʤʞʠʡʛ װʣ ʪʦʦʤʩʦʨʣʦʩʦʦʨ 

ᴇʜʠʡʛ ʭװʨʩʵʥ ʙʘʡʥʘ. (ʇʨʝʩʤʘʥ, 1968; ʌʨʝʡ ʥʘʨ, 1975; ʍʦʣʦʜʦʚ, 1975, 1996; 

ʀʚʘʥʦʚ-ʄʫʨʘʤʩʢʠʡ, 1977). 

Á ʈʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʎʉɼ-ʥʳ ʙʘʛʘ ʪװʚʰʥʠʡ ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣ ʥʴ ʦʣʦʥ 

ʪᴇʨʣʠʡʥ ʙʠʦʣʦʛʠʡʥ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣʣʠʡʛ װװʩʛʵʞ ʙʦʣʦʭʳʛ ʭʘʨʛʘʣʟʘʥ װʟʵʵʛװʡ. 

ʎʉɼ-ʥʳ ʠʭ ʯʘʜʣʘʘʩ װװʩʵʭ ʜʫʣʘʘʥʳ ʘʛʰʠʥ ʟʫʫʨʳʥ ʥᴇʣᴇᴇʣᴇʣ ʘʶʫʣʪʘʡ ʛʵʞ 

ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʦʣʦʚʯ ʫʛ ʥᴇʣᴇᴇʣᴇʣ ʥʴ ʫʨʪ ʭʫʛʘʮʘʘʥʜ ʭʵʨʭʵʥ ʭʫʚʴʩʘʭ ʪʘʣʘʘʨ 

ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘ ʦʜʦʦʛ ʭװʨʪʵʣ ʙʘʡʭʛװʡ. (ɻʨʠʛʦʨʴʝʚ, 1996, 1999ʙ, 2001, 2004, 

2006; ɸʜʝʡ, 2002; ʄʘʨʢʦʚ, 2006 ʦʥ; ɹʝʣʷʝʚ ʙʘ ɻʨʠʛʦʨʴʝʚ, 2007; ɹʝʣʷʝʚ, 

2015). 

Á ʍװʥ ʘʤʳʥ ʵʨװװʣ ʘʭʫʡʥ ʩʪʘʥʜʘʨʪʳʛ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʭװʥ ʘʤʳʥ ʎʉɼ-ʥʳ 

ᴇʨʪᴇʣʪʠʡʥ ʙʦʜʠʪ ʥᴇʭʮᴇʣʠʡʛ ʭʘʨʛʘʣʟʘʥ װʟʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʍװʥʠʡ ʙʠʝ 
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ʤʘʭʙʦʜʳʥ ʵʩʚʵʣ ʵʨʭʪʵʥ ʩʠʩʪʝʤװװʜʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʜ ʭʵʨʭʵʥ ʥᴇʣᴇᴇʣʞ 

ʙʫʡʛ, ʭװʥ ʘʤʳʥ ʘʣʴ ʙװʣʵʛʪ ʠʣװװ ʥᴇʣᴇᴇʣʞ ʙʘʡʛʘʘʛ ʭʘʨʛʘʣʟʘʥ װʟʵʭ ʟװʡʣʩʠʡʛ 

ʟʘʘʚʘʣ ʪʦʦʮʦʭ ʭʵʨʵʛʪʵʡ. (ɻʨʠʛʦʨʴʝʚ, 1997, 2008ʘ).  

Á 2003 ʦʥʜ ɹʅʍɸʋ-ʜ ʙʦʣʩʦʥ ʦʣʦʥ ʫʣʩʳʥ ʩʝʤʠʥʘʨʪ ʦʣʦʥ ʫʣʩʳʥ ʩʪʘʥʜʘʨʪʳʛ ʭװʥ 

ʘʤʳʥ ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʥʜ ᴇʨʪᴇʭ ʙʦʜʠʪ ʥᴇʭʮᴇʣʪʵʡ 

ʪʦʭʠʨʦʭʛװʡ ʙʘʡʥʘ. ʆʣʦʥ ʫʣʩʳʥ ʩʪʘʥʜʘʨʪʳʛ ʭװʥ ʘʤʳʥ ʘʤʴʜʨʘʭ ʦʨʯʥʳ ʙʦʜʠʪ 

ʥᴇʭʮᴇʣ ʙʘʡʜʘʣʜ ʪʦʭʠʨʫʫʣʘʭ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ װʥʜʵʩʣʵʣ ʙʘʡʭʛװʡ ʙʘʡʥʘ ʛʵʞ 

ʰװװʤʞʠʣʩʵʥ. (ɻʨʠʛʦʨʴʝʚ ʥʘʨ, 2003b). 

Á ʆʣʦʥ ʫʣʩʳʥ ʩʪʘʥʜʘʨʪʳʥ ʰװװʤʞʣʵʣʠʡʛ 2008 ʦʥʜ ʃʦʥʜʦʥʜ ʙʦʣʩʦʥ ñʎʉʆ ʙʘ 

ʕʨװװʣ ʄʵʥʜ - ɼʵʣʭʠʡʥ תʥʵʣʛʵʵò ʩʵʜʵʚʪ ʦʣʦʥ ʫʣʩʳʥ ʙʘʛʘ ʭʫʨʣʳʥ װʝʵʨ 

 .ʣʩʵʥ. (ɻʨʠʛʦʨʴʝʚ, 2008)װװʨʛʵʣʞʣװ

Á ʈʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʣʣʠʡʥ ᴇᴇʨ ᴇᴇʨ ʥᴇʭʮᴇʣʜ ʦʣʦʥ ʫʣʩʳʥ 

ʩʪʘʥʜʘʨʪ, ʫʜʠʨʜʘʤʞʠʡʛ ʭʵʨʭʵʥ ʘʰʠʛʣʘʞ ʪʘʣʘʘʨ ICNIRP ʙʘʡʛʫʫʣʣʘʛʘʘʩ 

ʪʦʜʦʨʭʦʡ ʪʘʡʣʙʘʨ ʦʜʦʦʛ ʭװʨʪʵʣ ʛʘʨʛʘʘʛװʡ ʙʘʡʥʘ. (ɻʨʠʛʦʨʴʝʚ ʥʘʨ, 2017). 

Á ʅʵʛʜʩʵʥ װʨ ʜװʥʜ ʭװʨʵʵʛװʡʛʵʵʩ ʜʵʣʭʠʡ ʜʵʵʨ ʦʣʦʥ ʫʣʩʳʥ ʛʵʛʜʵʭ ʩʪʘʥʜʘʨʪʘʘʩ 

ʛʘʜʥʘ ʟʘʨʯʤʳʥ ʭʫʚʴʜ ʟᴇʨװװʪʵʡ ʦʣʦʥ ʦʣʦʥ ʩʪʘʥʜʘʨʪʫʫʜ, ʪʵʜʛʵʵʨʠʡʛ ʜʘʛʘʩʘʥ 

ʎʉɼ-ʥʳ ʍʍʅ-ʥʠʡ ʫʪʛʫʫʜ ʙʠʡ ʙʦʣʩʦʥ. ɾʠʰʵʵ ʥʴ: ʆʍʋ ʙʦʣʦʥ ɹʅʍɸʋ-ʥ 

ʩʪʘʥʜʘʨʪʘʜ ʵʥʵ ʫʪʛʘ 10 ʤʢɺʪ/ʩʤ2 ʙʘʡʭʘʜ ICNIRP-ʠʡʥ ʪװʚʰʠʥ ʥʴ װװʥʵʵʩ 100 

ʜʘʭʠʥ ʠʭ  ʙʫʶʫ 1000 ʤʢɺ /ʩʤ2 ʙʘʡʛʘʘ ʶʤ. (ɹʝʣʷʝʚ ʥʘʨ 2017). ʄᴇʥ ᴇʨʛᴇʥ 

ʫʫʜʘʤ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪʵʡ ʭװʥ ʘʤ ʠʭ, ʪװװʥʠʡʛ ʜʘʛʘʘʜ ʎʉɼ-ʥʳ װװʩʛװװʨʠʡʥ ʪʦʦ 

ʠʭʪʵʡ ɹװʛʜ ʅʘʡʨʘʤʜʘʭ ʕʥʵʪʭʵʛ ʋʣʩ (ɹʅʕʋ)-ʜ ʛʵʭʵʜ ʣ ICNIRP  ʙʘʡʛʫʫʣʣʘʛʘʘʩ 

ʛʘʨʛʘʩʘʥ ʪʫʭʘʡʥ ʜʘʚʪʘʤʞʠʡʥ ʟʫʨʚʘʩʫʫʜʘʜ ʭʘʨʛʘʣʟʘʭ ʎʉɼ-ʥʳ ʍʍʅ-ʥʠʡ 

ʭʷʟʛʘʘʨʳʥ ʫʪʛʳʛ 10 ʜʘʭʠʥ ʙʫʫʨʫʫʣʞ ʘʰʠʛʣʘʜʘʛ. װתʥʠʡʛ ɹʅʕʋ-ʳʥ ʎʉɼ-ʥʳ 

ʮʘʮʘʨʛʘʣʪʳʥ ʥʦʨʤ ʫʪʛʫʫʜʳʥ ʩʪʘʥʜʘʨʪ ʛʵʩʵʥ ʙʘʨʠʤʪ ʙʠʯʛʵʵʩ ʭʘʨʞ ʙʦʣʥʦ. 

ʆʍʋ-ʥ ʵʨʜʵʤʪʵʜ ʵʥʵʭװװ ʥᴇʭʮᴇʣ ʙʘʡʜʣʳʛ ʭʘʨʛʘʣʟʘʥ װʟʵʵʜ ʙʘʨʫʫʥʳ ʩʪʘʥʜʘʨʪʫʫʜ 

ʵʨװװʣ ʘʭʫʡʥ װʥʜʩʵʥ ʰʘʘʨʜʣʘʛʘʜ ʥʠʡʮʵʭʛװʡ, ʭװʥ ʪᴇʨᴇʣʭʪʥʠʡ ʪװװʭʵʥʜ ʘʥʭʣʘʥ װװʩʵʞ 

ʙʫʡ ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʣʣʠʡʥ ʵʨʩʜʵʣʠʡʥ ʭʦʞʤʳʥ װʨ ʜװʥʛ ʪᴇʩᴇᴇʣᴇʭʛװʡ, ʜʫʪʫʫ װʥʵʣʞ 

ʙʘʡʥʘ ʛʵʩʵʥ ʜװʛʥʵʣʪʵʜ ʭװʨʩʵʥ ʙʘʡʥʘ. ʄᴇʥ ʙʦʜʠʪ ʙʘʡʜʘʣ ʜʵʵʨ ʦʣʦʥ ʫʣʩʳʥ 

ʩʪʘʥʜʘʨʪʘʜ (ICNIRP) ʟʘʘʩʘʥ ʎʉɼ-ʥʳ ʍʍʅ-ʥʠʡ ʭʷʟʛʘʘʨʳʥ ʫʪʛʘʪʘʡ ʪʵʥʮʵʭװʡʮ ʙʫʶʫ 

ʪװװʥʵʵʩ ʠʣװװ ʠʭ ʯʘʜʣʳʥ, ʜʫʣʘʘʥʳ ʭʫʨʮ װʡʣʯʣʵʣʠʡʥ ʥᴇʣᴇᴇʥʜ ᴇʨʪʩᴇʥ ʪʦʭʠʦʣʜʦʣ 

ᴇʜʠʡʛ ʭװʨʪʵʣ ʭʵʟʵʵ ʯ ʠʣʨʵʵʛװʡ ʛʵʜʛʠʡʛ ʪʵʤʜʵʛʣʵʞʵʵ. 

ɽʚʨʦʧʳʥ ʍʦʣʙʦʦʥʳ ʧʘʨʣʘʤʝʥʪ 2009 ʦʥʳ 4-ʨ ʩʘʨʳʥ 12-ʥʳ ᴇʜᴇʨ ʎʉɼ-ʥʳ ʍʍʅ-

ʥʠʡ ʫʪʛʳʥ ʜʵʵʜ ʭʷʟʛʘʘʨʳʛ ʙʘʛʘʩʛʘʭ ʥʵʛʜʩʵʥ ʰʠʥʵ ʩʪʘʥʜʘʨʪ ʙʦʣʦʚʩʨʫʫʣʘʭ ʪʦʛʪʦʦʣʳʛ 

ʧʘʨʣʘʤʝʥʪʳʥ ʛʠʰװװʜʠʡʥ (559-ʪʠʡʤ, 22-װʛװʡ, 8-ʩʘʥʘʣ ᴇʛᴇʭᴇᴇʩ ʪװʜʛʵʣʟʩʵʥ) ʦʣʦʥʭʳʥ 

ʩʘʥʘʣʘʘʨ ʙʘʪʘʣʞ 2013 ʦʥʜ ʎʉɼ-ʥʳ ʍʍʅ-ʥʠʡ ʫʪʛʳʛ ʰʠʥʵʯʣʵʥ ʪʦʛʪʦʦʩʦʥ 2013/35/EU 
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ʩʪʘʥʜʘʨʪʳʛ ʙʘʪʘʣʩʘʥ ʙʘʡʜʘʛ. 2013 ʦʥʜ ɹʝʣʴʛʠ ʋʣʩʘʜ ʙʦʣʩʦʥ ʕʨװװʣ ʤʵʥʜ, 

ʍʵʨʵʛʣʵʛʯʜʠʡʥ ʕʨʭ ɸʰʛʠʡʛ ʍʘʤʛʘʘʣʘʭ ʭʫʨʘʣʜ ɽʚʨʦʧʳʥ ʢʦʤʠʩʩʳʥ ʆʍʋ-ʥ ʵʨʜʵʤʪʵʥ 

ɻʨʠʛʦʨʴʝʚ ʙʦʣʦʥ ʪװװʥʠʡ ʙʘʛʠʡʥʭʘʥ ʦʨʦʣʮʦʭʜʦʦ ʭװʥ ʘʤ, ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳʛ ʎʉɼ-

ʥʳ ʥᴇʣᴇᴇʣʣᴇᴇʩ ʭʘʤʛʘʘʣʘʭ ʟʦʨʠʣʛʦʦʨ 4ʥ ʧʦʩʪʫʣʘʪʳʛ ʙʫʶʫ ʥʦʪʣʦʭ ʘʣʙʘʛװʡ װʥʵʥʛ 

ʤᴇʨʜᴇʭ ʥʴ ʟװʡʪʵʡ ʛʵʞ ʩʘʥʘʣ ʙʦʣʛʦʩʦʥ ʙʘʡʜʘʛ. 

1. "ʎʉɼ-ʥʳ ʮʘʮʘʨʛʘʣʪ ʥʴ ʭʦʨ ʥᴇʣᴇᴇʪʵʡò 

ɻʘʨ ʫʪʘʩʥʘʘʩ ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʎʉɼ ʷʣʛʘʨʯ ʙʘʡʜʘʛ. ʕʥʵ ʪᴇʨʣʠʡʥ ʮʘʭʠʣʛʘʘʥ 

ʩʦʨʦʥʟʦʥ ʮʘʮʨʘʛʠʡʥ ʭʵʤʞʵʵʩ ʟᴇʚʰᴇᴇʨᴇʛʜʩᴇʥ ʭʵʤʞʵʵʥʵʵʩ ʭʵʪʨʵʭ ʥʴ ᴇʚʯʠʥ 

 ʡ ʭʠʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʕʥʵ ʙʦʣװʣ ʘʭʫʡʥ ʭʷʥʘʣʪʳʛ ʟʘʡʣʰʛװװʩʛʵʜʵʛ ʪʫʣ ʵʨװװ

ʪʫʡʣʳʥ װʥʵʥ ʶʤ. 

2. "ʊʘʨʭʠ ʙʘ ʎʉɼ"  

ɻʘʨ ʫʪʘʩ ʥʴ ʎʉɼ-ʥ  r ʥʵʵʣʪʪʵʡ ʵʭ װװʩʛװװʨ ʙᴇʛᴇᴇʜ ʪװװʥʵʵʩ ʭװʥʠʡ ʯʫʭʘʣ 

ʵʨʭʪʥװװʜʠʡʛ ʭʘʤʛʘʘʣʘʭ ʙʦʣʦʤʞʛװʡ ʙʘʡʜʘʛ. ɻʘʨ ʫʪʘʩ ʘʰʠʛʣʘʞ ʙʘʡʭ 

ʭʫʛʘʮʘʘʥʳ ʪʫʨʰʠʜ ʎʉɼ ʪʘʨʭʠʥʜ ʥᴇʣᴇᴇʣʞ ʙʘʡʜʘʛ. ɼʦʪʦʨ ʯʠʭʥʠʡ ʤʵʜʨʵʣʠʡʥ 

ʙװʪʵʮ ʥʴ ʎʉɼ-ʥ  rʰʫʫʜ ʮʘʮʨʘʛʠʡʥ װʡʣʯʣʵʣ ʜʦʨ ʙʘʡʨʣʘʜʘʛ.  ʕʥʵ ʙʦʣ ʪʫʡʣʳʥ 

 .ʥʵʥ ʶʤװ

3. "ʍװװʭʜװװʜ ʙʘ ʎʉɼ"  

ʍװʥ ʪᴇʨᴇʣʭʪʥʠʡ ʪװװʭʵʥʜ ʘʥʭ ʫʜʘʘ ʭװװʭʜʠʡʥ ʪʘʨʭʠ ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʎʉɼ-

ʥʳ ʥᴇʣᴇᴇʥʜ ᴇʨʪᴇʞ ʙʘʡʥʘ. ʍװװʭʜװװʜ ʛʘʜʥʳ ʭװʯʠʥ ʟװʡʣʩʵʜ ᴇʨʪᴇʭʜᴇᴇ ʠʣװװ 

ʵʤʟʵʛ ʙʘʡʜʘʛ. ʕʥʵʭװ װװʟʵʣ ʙʘʨʠʤʪʣʘʣʳʛ ɼʕʄɹ (2003) ʙʦʣʦʥ ʇʘʨʤʘ 

ʪʫʥʭʘʛʣʘʣʜ (ɼʕʄɹ-ʳʥ ɽʚʨʦʧʳʥ ʙװʩ, 2010) ʠʣʵʨʭʠʡʣʞʵʵ.  ʕʥʵ ʙʦʣ ʪʫʡʣʳʥ 

 .ʥʵʥ ʶʤװ

4. "ʊʦʭʠʨʦʤʞʪʦʡ ʟᴇʚʣᴇʤʞ / ʩʪʘʥʜʘʨʪ ʙʘʡʭʛװʡ ʙʘʡʥʘ."  

ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʣʣʠʡʛ װʥʵʣʵʭ ʥʵʛʜʩʵʥ ʘʨʛʘʯʣʘʣ ʜʵʵʨ ʜʵʣʭʠʡ ʥʠʡʪ ʦʜʦʦ ʙʦʣʪʦʣ 

ʩʘʥʘʣ ʥʵʛʜʵʵʛװʡ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ᴇʥʛᴇʨʩᴇʥ 20 ʞʠʣʜ ʥʠʡʪʵʜ ʟʦʨʠʫʣʩʘʥ 

ʭʘʥʛʘʣʪʪʘʡ ʩʘʡʥ ʩʪʘʥʜʘʨʪ, ʟᴇʚʣᴇʤʞ ʙʦʣʦʚʩʨʫʫʣʘʛʜʘʘʛװʡ ʙʘʡʥʘ. ʕʥʵ ʙʦʣ 

ʙʦʜʠʪ ʙʘʨʠʤʪ ʶʤ. 

ɻʨʠʛʦʨʴʝʚ ʤᴇʥ ʜʵʵʨʭ ʤʵʜʵʛʜʣʠʡʥʭʵʵ ʪᴇʛʩʛᴇʣʜ ʤʵʨʛʵʞʠʣ ʥʵʛʪ ʩʫʜʣʘʘʯʠʜ, 

ʭʘʤʪʨʘʥ ʟװʪʛʵʛʯʜɻʜʵʵ ʭʘʥʜʘʥ ñϽʥʵʥʠʡ ʵʩʨʵʛ ʙϾϾ ʪʵʤʮò ʛʵʞ ʤʵʜʵʛʜʞʵʵ. ʕʥʵ 

ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʵʵʩ ʎʉɼ-ʥʳ ʍʍʅ-ʥʠʡ ʫʪʛʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʩʪʘʥʜʘʨʪʪʘʡ 

ʭʦʣʙʦʦʪʦʡ ʜʘʨʘʘʭ ʜװʛʥʵʣʪʠʡʛ ʭʠʡʞ ʙʘʡʥʘ. 

Á ʐʠʥʵʵʨ ʎʉɼ-ʥʳ ʦʣʦʥ ʪᴇʨʣʠʡʥ װװʩʛװװʨװװʜ ʙʠʡ ʙʦʣʞ ʙʘʡʛʘʘʪʘʡ 

ʭʦʣʙʦʦʪʦʡʛʦʦʨ ʎʉɼ-ʥʳ ʭʷʥʘʣʪʳʥ ʩʪʘʥʜʘʨʪʳʛ ʙʦʣʦʚʩʨʫʫʣʘʭ װʡʣ ʷʚʮʘʜ 

ʥʵʤʵʣʪ ʘʩʫʫʜʣʫʫʜ ʫʨʛʘʥ ʛʘʨʩʘʘʨ ʙʘʡʥʘ. 
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Á ᴆʩᴇʥ ʥʵʤʵʛʜʵʞ ʙʫʡ ʛʘʨ ʫʪʘʩʥʳ ʭʵʨʵʛʣʵʵʪʵʡ ʭʦʣʙʦʦʪʦʡʛʦʦʨ ʥʠʡʛʤʠʡʥ ʵʨװװʣ 

ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ ʘʩʫʫʜʘʣʜ ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʣʣʠʡʛ ʭʘʤʘʘʨʫʫʣʘʭ ʟʘʡʣʰʛװʡ 

ʰʘʘʨʜʣʘʛʘ ʙʠʡ ʙʦʣʞʵʵ. 

Á ɻʘʨ ʫʪʘʩʥʳ ʭʵʨʵʛʣʵʵʥʵʵʩ װװʜʵʞ ʭװʥʠʡ ʪʘʨʭʠ ʫʜʘʘʥ ʭʫʛʘʮʘʘʥʜ ʎʉɼ-ʥʳ ʩᴇʨᴇʛ 

ʥᴇʣᴇᴇʣᴇʣʜ ᴇʨʪᴇʭ, ʵʨʩʜʵʣ ʥʵʛʵʥʪ ʙʠʡ ʙʦʣʞʵʵ. 

Á ʆʜʦʦ ʤᴇʨʜᴇʞ ʙʫʡ ʥʦʨʤʘʪʠʚ ʪװʚʰʥʠʡ ʫʪʛʫʫʜ ʥʴ ʙʘʛʘ ʭʵʤʞʵʵʪʵʡ ʙʦʣʦʚʯ 

ʪʦʛʪʤʦʣ ʫʜʘʘʥ ʭʫʛʘʮʘʘʥʳ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣʣʠʡʥ ʵʨʩʜʣɻʠʡʛ ʪʦʦʮʦʭʦʜ 

ʪʦʭʠʨʦʤʞʛװʡ ʙʘʡʥʘ. 

Á ʆʜʦʦ ʙʘʡʛʘʘ ʜװʨʵʤ, ʞʫʨʤʫʫʜʘʜ ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʥʜ ᴇʨʪᴇʭ 

ʙʦʜʠʪ ʘʶʫʣʳʥ ʪʘʣʘʘʨ ʪʦʜʦʨʭʦʡ  ʜʫʨʜʘʛʜʘʘʛװʡ. 

Á ʆʜʦʦ ʤᴇʨʜᴇʞ ʙʘʡʛʘʘ ʩʪʘʥʜʘʨʪ, ʙʘʨʠʤʪ ʙʠʯʛװװʜ ʥʴ ʥʠʡʪʠʡʥ ʵʨװװʣ ʤʵʥʜ, ʪʵʨ 

ʜʫʥʜʘʘ ʭװװʭʜʠʡʥ ʵʨװװʣ ʤʵʥʜʵʜ ʙʘʪʘʣʛʘʘ ᴇʛʯ ʯʘʜʘʭʛװʡ ʙʘʡʥʘ. ʄᴇʥ ʎʉɼ-ʥʳ 

ʥᴇʣᴇᴇʥʜ ʤʵʜʨʵʛ ʭװʤװװʩʠʡʥ ʵʨʭ ʘʰʛʠʡʛ ʭʘʨʛʘʣʟʘʥ װʟʵʵʛװʡ ʙʘʡʥʘ. 

Á װתʥʪʵʡ ʭʦʣʙʦʛʜʫʫʣʘʥ ʛʘʨ ʫʪʘʩʥʳ ʭʵʨʵʛʣʵʵʥʜ ᴇʩᴇʥ ʥʵʤʵʛʜʵʞ ʙʫʡ ʭװװʭʜװװʜʠʡʥ 

ʘʶʫʣʛװʡ ʙʘʡʜʣʳʛ ʭʘʥʛʘʭ װװʜʥʵʵʩ ʠʣװװ ʟʦʭʠʩʪʦʡ ʩʪʘʥʜʘʨʪʳʛ ʙʦʣʦʚʩʨʫʫʣʘʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. 

Á ʎʉɼ-ʥʳ ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʨʪᴇʭ װʝʠʡʥ ʩʫʜʘʣʛʘʘʛ ʵʨװװʣ ʤʵʥʜʠʡʥ 

ʩʘʣʙʘʨʪ ʮʦʛʮʦʦʨ ʥʴ ʩʫʜʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. ʊʫʭʘʡʣʙʘʣ: ʊʘʨʭʠʥʜ 

ʥᴇʣᴇᴇʣᴇʭ ʥᴇʣᴇᴇʣᴇʣ ʛ.ʤ. 
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ʍʦʸʨʜʫʛʘʘʨ ʙװʣʵʛ. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨװװʜʠʡʥ ʩʫʜʘʣʛʘʘ, 

ʪʵʜʛʵʵʨʠʡʥ ʤʵʜʵʵʣʣʠʡʥ ʩʘʥʛʠʡʥ ʧʨʦʛʨʘʤ ʭᴇʛʞװװʣʵʣʪ 

ñʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʎʉɼ-ʥʳ װװʩʛװװʨװװʜʠʡʛ ʩʫʜʣʘʥ ʪʦʛʪʦʦʞ, ʤʵʜʵʵʣʣʠʡʥ ʩʘʥ 

 ʣʞװװʟװ ʨʵʵʥʜ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʎʉɼ-ʥʳ ʙʦʭʠʨʜʦʣʜ ʛʦʣ ʥᴇʣᴇᴇװʩʛʵʭò ʘʞʣʳʥ ʭװװ

ʙʦʣʦʭ װװʩʛװװʨװװʜʠʡʥ ʪᴇʨʣʠʡʛ ʪʦʛʪʦʦʞ ʪᴇʨᴇʣ ʪʫʩ ʙװʨʵʵʨ װװʩʛװװʨʠʡʥ ʪʦʦ, ʙʘʡʨʰʠʣ, 

ʯʘʜʘʣ ʟʵʨʵʛ ʰʘʘʨʜʣʘʛʘʪʘʡ ʧʘʨʘʤʝʪʨװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭʳʛ ʟʦʨʴʩʦʥ. ʕʥʵ ʩʫʜʘʣʛʘʘʛ 

ʛʘʨʛʘʭʜʘʘ ʍʍɿʍ-ʥʦʦʩ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʜ ʷʤʘʨ ʷʤʘʨ ʨʘʜʠʦ ʩʠʩʪʝʤװװʜ װʡʣ 

ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʘʡʛʘʘ ʪʘʣʘʘʨʭ ʝʨᴇʥʭʠʡ ʤʵʜʵʵʣʣʠʡʛ ʘʚʯ, ʵʥʵ ʤʵʜʵʵʣʵʣʜ 

  .ʡʮʵʪʛʵʩʵʥװʥʜʵʩʣʵʥ ʥʘʨʠʡʚʯʠʣʩʘʥ ʩʫʜʘʣʛʘʘʛ ʮʘʘʰʠʜ ʭʠʡʞ ʛװ

2.1. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨװװʜʠʡʥ ʩʫʜʘʣʛʘʘ 

ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʥʳ ʵʥʝʨʛʠʡʥ װװʩʛװװʨʠʡʛ ʠʜʵʚʭʪʵʡ ʙʘ ʠʜʵʚʭʛװʡ ʛʵʞ 

ʘʥʛʠʣʘʥ װʟʜʵʛ. ʀʜʵʚʭʪʵʡ װװʩʛװװʨʪ ʭװʥʠʡ ʦʨʦʣʮʦʦʪʦʡ ʙװʪʵʵʛʜʩʵʥ, ʪʦʜʦʨʭʦʡ 

ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯ ʭʵʨʵʛʣʵʥ ʎʉɼ-ʥʳ ʮʘʮʘʨʛʘʣʪ ʭʠʡʞ ʙʘʡʛʘʘ װװʩʛװװʨװװʜ ʙʘʛʪʘʭ 

ʙʦʣ ʠʜʵʚʭʛװʡ ʛʵʜʵʛ ʘʥʛʠʣʘʣʜ ʙʘʡʛʘʣʠʡʥ ʛʘʨʘʣʪʘʡ ʎʉɼ-ʥ  r ʙװʭ װװʩʛװװʨװװʜʠʡʛ 

ʙʘʛʪʘʘʥ ʦʡʣʛʦʞ ʙʦʣʥʦ.  ʎʉɼ ʥʴ ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘʛʘʘʨʘʘ ʘʥʛʠʣʘʛʜʘʭ ʙʘ װװʩʛװװʨ ʥʴ 

ʤᴇʥ ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘ ʙװʨʜ ᴇᴇʨ ᴇᴇʨ ʙʘʡʜʘʛ. 

2.1-ʨ ʭװʩʥʵʛʪ. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨװװʜ 

ɼ/ʜ 
ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ 

 ʜװװʜʠʡʥ ʪᴇʨʣװװʨװװʩʛװװ
ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨװװʜ 

1 ɹʘʡʛʘʣʠʡʥ ʵʭ װװʩʛװװʨ 

ʉʘʥʩʨʳʥ ʫʫʜʤʘʘʩ ʮʘʮʘʨʯ ʙʫʡ ʪᴇʨᴇʣ ʙװʨʠʡʥ 

ʮʘʮʘʨʛʘʣʪʫʫʜ: ʅʘʨʥʘʘʩ ʮʘʮʘʨʯ ʙʫʡ ʨʝʥʪʛʝʥ ʪʫʷʘ, ʛʘʤʤʘ 

ʮʘʮʨʘʛ, ʜʫʣʘʘʥʳ ʮʘʮʘʨʛʘʣʪ, ʜʵʣʭʠʡ ʜʵʵʨʭ ʘʷʥʛʘ, 

ʮʘʭʠʣʛʘʘʥʘʘʩ װװʩʵʭ ʛʘʤʤʘ ʮʘʮʨʘʛ, ʛʘʟʘʨ ʭᴇʜʣᴇʣʪ, ʛʘʣʪ 

ʫʫʣʳʥ ʜʵʣʙʵʨʵʣʪʵʵʩ װװʩʵʭ ʙʦʨʞʠʥ ʯʫʣʫʫʣʘʛ ʛ.ʤ 

2 
ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʪʘʡ 

ʭʦʣʙʦʦʪʦʡ װװʩʛװװʨ 

 ʡʣʜʚʵʨʣʵʣʠʡʥ ʟʦʨʠʫʣʘʣʪʪʘʡ ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʠʡʥת

ʪᴇʭᴇᴇʨᴇʤʞװװʜ, ʭʘʨʠʣʮʘʘ ʭʦʣʙʦʦ, ʨʘʜʠʦ, ʪʝʣʝʚʠʟʠʡʥ 

ʟʦʨʠʫʣʘʣʪʪʘʡ ʩʪʘʥʮʫʫʜ, ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯʥʠʡ 

ʪᴇʭᴇᴇʨᴇʤʞװװʜ: ᴇʥʜᴇʨ ʭװʯʜʵʣʠʡʥ ʰʫʛʘʤ, 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʫʫʜ, ʭʦʪʳʥ ʥʠʡʪʠʡʥ ʪʵʵʚʨʠʡʥ ʩװʣʞʵʵʥʠʡ 

ʪᴇʭᴇᴇʨᴇʤʞװװʜ, ʘʭʫʡʥ ʭʵʨʵʛʮʵʵʥʠʡ ʮʘʭʠʣʛʘʘʥ ʭʵʨʵʛʩʣװװʜ 

2.1-ʨ ʭװʩʥʵʛʪʵʜ װʟװװʣʩʥʵʵʨ ʙʠʜʥʠʡ ʵʨʛʵʥ ʪʦʡʨʦʥʜ ʙʘʡʛʘʣʠʡʥ ʛʘʨʘʣʪʘʡ ʙʦʣʦʥ 

ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʪʘʡ ʭʦʣʙʦʦʪʦʡ ʦʣʦʥ ʪᴇʨʣʠʡʥ ʎʉɼ-ʥ  rװװʩʛװװʨװװʜ ʙʘʡʥʘ. ɻʵʚʯ 

ʵʜʛʵʵʨ װװʩʛװװʨװװʜʠʡʥ ʎʉɼ-ʥ  rʙʦʭʠʨʜʦʣ װװʩʛʵʞ ʙʘʡʛʘʘ ʭʵʤʞʵʵ ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ 

ʙʘʡʥʘ. ɹʘʡʛʘʣʠʡʥ ʛʘʨʘʣʪʘʡ ʎʉɼ-ʥʳ װװʩʛװװʨװװʜʠʡʥ ʭʫʚʴʜ ʎʉɼ-ʥ  r ʙʦʭʠʨʜʣʳʛ 

ʙʫʫʨʫʫʣʘʭ ʪʘʣ ʜʵʵʨ ʵʭʥʠʡ ʵʵʣʞʠʜ ʘʚʯ װʟʵʭ ʰʘʘʨʜʣʘʛʘʛװʡ ʛʵʞ װʟʵʞ ʙʘʡʥʘ. ʋʯʠʨ ʥʴ 

ʙʘʡʛʘʣʠʡʥ ʛʘʨʘʣʪʘʡ װװʩʛװװʨװװʜʵʵʩ װװʩʵʞ ʙʫʡ ʎʉʆ ʥʴ ʦʨʯʥʳ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ 

ʙʦʭʠʨʜʦʣʜ ʤʘʰ ʙʘʛʘ ʭʫʚʠʡʛ ʵʟʵʣʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʭʫʛʘʮʘʘʥʳ ʭʫʚʴʜ ʩʘʥʘʤʩʘʨʛװʡ, 
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ʭװʥʠʡ ʟװʛʵʵʩ װװʩʛװװʨʪ ʥᴇʣᴇᴇʣᴇʭ ʙʦʣʦʤʞʛװʡ ʛʵʜʵʛ ʥʴ ʦʡʣʛʦʤʞʪʦʡ. ʄʘʛʘʜʛװʡ 

ʠʨʵʵʜװʡʜ ʵʥʵ ʪᴇʨʣʠʡʥ װװʩʛװװʨװװʜʠʡʥ ʘʶʫʣ ʙʦʜʠʪʦʡ ʪʘʚʠʛʜʚʘʣ ʪʵʜʛʵʵʨʪ ʰʫʫʜ 

ʥᴇʣᴇᴇʣᴇʭ ʙʠʰ, ʪʵʜʛʵʵʨʵʵʩ ʭʘʤʛʘʘʣʘʭ ʪʝʭʥʦʣʦʛʠ ʙʦʣʦʚʩʨʫʫʣʘʛʜʘʞ ʙʦʣʦʭʳʛ 

 .ʡװʡʩʛʵʭʛװʛװ

ʊᴇʩʣʠʡʥ ʜʘʘʣʛʘʚʨʳʥ ʭװʨʵʵʥʜ ʦʨʯʥʳ ʎʉɼ-ʥʳ ʙʦʭʠʨʜʦʣʜ ʭʘʤʛʠʡʥ ʠʭ 

ʥᴇʣᴇᴇ װʟװװʣʞ ʙʦʣʦʭ ʨʘʜʠʦ, ʪʝʣʝʚʠʟʠʡʥ ᴇʨʛᴇʥ ʥʵʚʪʨװװʣʛʠʡʥ ʩʪʘʥʮʫʫʜ, װװʨʵʥ 

ʭʦʣʙʦʦʥʳ 2G, 3G, 4G ʪʝʭʥʦʣʦʛʠʡʥ ʙʘʘʟ ʩʪʘʥʮʫʫʜ ʙʦʣʦʥ ʫʪʘʩʛװʡ ʠʥʪʝʨʥʵʪʠʡʥ 

WiFi ʩװʣʞʵʵʥʠʡ ʭʘʥʜʘʣʪʳʥ ʪᴇʭᴇᴇʨᴇʤʞװװʜʠʡʛ ʭʘʤʨʫʫʣʘʥ װװʩʛװװʨװװʜʠʡʥ 

ʩʫʜʘʣʛʘʘʛ ʛʘʨʛʘʭʘʘʨ ʪᴇʣᴇʚʣᴇʩᴇʥ.  

ʕʜʛʵʵʨ װװʩʛװװʨװװʜ ʥʴ 2.2-ʨ ʭװʩʥʵʛʪʵʜ װʟװװʣʩʥʵʵʨ ʨʘʜʠʦ ʜʘʚʪʘʤʞ ʙʦʣʦʥ ʙʠʯʠʣ 

ʜʦʣʛʠʦʥʳ ʮʘʨʘʘ ʙʫʶʫ 100 Kɻʮ-300 ɻɻʮ ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘʥʜ ʭʘʤʘʘʨʥʘ. 

2.2-ʨ ʭװʩʥʵʛʪ. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨװװʜ, ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘ 

ɼʘʚʪʘʤʞʠʡʥ ʮʘʨ 
ɼʘʚʪʘʤʞ 

ʭʷʟʛʘʘʨ 

ʅᴇʣᴇᴇʣʣʠʡʥ ʵʭ װװʩʛװװʨװװʜʠʡʥ  

ʟʘʨʠʤ ʞʠʰʵʵ 

ʉʪʘʪʠʢ ʦʨʦʥ 0ɻʮ 
ɺʠʜʝʦ ʜʵʣʛʵʮ VDU (Video Displays Unit), MRI ʙʦʣʦʥ ʙʫʩʘʜ 

ʦʥʦʠhʣʛʦʦʥʳ ʪᴇʭᴇᴇʨᴇʤʞװװʜ, װʡʣʜʚʵʨʣʵʣʠʡʥ ʵʣʝʢʪʨʦʣʠʟ ʛ.ʤ. 

ʍʵʪ ʥʘʤ ʜʘʚʪʘʤʞ  

(ELF) 
0ɻʮ - 300 ɻʮ 

ʎʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʜʘʤʞʫʫʣʘʭ ʰʫʛʘʤ, ʛʵʨ ʘʭʫʡʥ 

ʮʘʭʠʣʛʘʘʥ ʪװʛʵʵʭ ʰʫʛʘʤ, ʛʵʨ ʘʭʫʡʥ ʮʘʭʠʣʛʘʘʥ ʭʵʨʵʛʩʵʣ, ʛʘʣʪ 

ʪʵʨʵʛ ʙʦʣʦʥ ʤʘʰʠʥʳ ʮʘʭʠʣʛʘʘʥ ʤʦʪʦʨ, ʛʘʛʥʫʫʨʳʥ ʪᴇʭᴇᴇʨᴇʤʞ 

ʛ.ʤ. 

ɼʫʥʜ ʜʘʚʪʘʤʞ 

(MF) 

300ɻʮ-

100Kɻʮ 

ɺʠʜʝʦ ʜʵʣʛʵʮ VDU, ʜʵʣʛװװʨʠʡʥ ʢʘʩʩʳʥ ʤʘʰʠʥ, ʘʚʪʦʤʘʪ 

ʫʜʠʨʜʣʘʛʳʥ ʤʘʰʠʥ, ʘʚʪʦʤʘʪ ʫʜʠʨʜʣʘʛʳʥ ʭʷʥʘʣʪʳʥ ʩʠʩʪʝʤ, 

ʤʝʪʘʣʣ ʠʣʨװװʣʵʛʯ, ʢʘʨʪ ʫʥʰʠʛʯ ʛ.ʤ. 

ʈʘʜʠʦ ʜʘʚʪʘʤʞ 

ʙʘ ɹʠʯʠʣ 

ʜʦʣʛʠʦʥʳ ʮʘʨ 

(RF ʙʘ MW) 

100Kɻʮ-

300ɻɻʮ 

 ,ʣʵʛʯװװʨʵʥ ʪʝʣʝʬʦʥ, ʨʘʜʠʦ ʙʘ ʪʝʣʝʚʠʟʠʡʥ ᴇʨʛᴇʥ ʥʵʚʪʨװת

ʟᴇᴇʚʨʠʡʥ ʙʦʣʦʥ ʩʫʫʨʠʥ ʨʘʜʠʦ ʥʵʚʪʨװװʣʵʛʯ ʭװʣʵʵʥ ʘʚʘʛʯ, ʨʘʜʘʨ, 

ʭʫʚʠʡʥ ʭᴇʜᴇʣʛᴇᴇʥʪ ʨʘʜʠʦ ʜʘʤʞʫʫʣʘʛʯ, ʫʪʘʩʛװʡ ʠʥʪʝʨʥʵʪʠʡʥ 

ʭʘʥʜʘʣʪʳʥ ʪᴇʭᴇᴇʨᴇʤʞ,  ʙʠʯʠʣ ʜʦʣʛʠʦʥʳ ʟʫʫʭ ʛ.ʤ. 

100Kɻʮ-300ɻɻʮ ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘ ʥʴ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥʜ ʎʉɼ-ʥʳ ʙʦʭʠʨʜʣʳʥ 

ʛʦʣ װʥʜʵʩ ʤᴇʥ ʭװʥʠʡ ʙʠʝʜ ʭʘʤʛʠʡʥ ʠʭ ʭʦʨ ʥᴇʣᴇᴇ װʟװװʣʵʭ ʤʘʛʘʜʣʘʣʪʘʡ װʣ 

ʠʦʥʞʫʫʣʘʛʯ (Non-Ionizing) ʮʘʮʨʘʛʠʡʛ װװʩʛʵʜʵʛ ʙʦʣʦʭʳʛ ʩʫʜʘʣʛʘʘʛʘʘʨ ʪʦʛʪʦʦʩʦʥ 

ʙʘʡʜʘʛ. 

2.1.1. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨװװʜʠʡʥ ʤʵʜʵʵʣʵʣ ʮʫʛʣʫʫʣʘʭ 

2.2-ʨ ʭװʩʥʵʛʪʵʜ ʪʦʜʦʨʭʦʡʣʩʦʥ ʭʘʤʨʘʭ ʭװʨʵʵʛʵʵʨ ʎʉɼ-ʥʳ װװʩʛװװʨװװʜʠʡʥ 

ʤʵʜʵʵʣʣʠʡʥ ʩʘʥ װװʩʛʵʭʠʡʥ ʪʫʣʜ 2.3-ʨ ʭװʩʥʵʛʪʵʜ װʟװװʣʩʵʥ ʟʘʛʚʘʨʳʥ ʜʘʛʫʫ 

ʤʵʜʵʵʣʣװװʜʠʡʛ ʮʫʛʣʫʫʣʩʘʥ. ʕʥʜ ʪʫʭʘʡʥ ʎʉɼ-ʥʳ װװʩʛװװʨʠʡʥ ʨʘʜʠʦ  ʜʘʚʪʘʤʞ, 

ʪʫʭʘʡʥ װװʩʛװװʨʠʡʥ ʪᴇʨᴇʣ, ʟʦʨʠʫʣʘʣʪ (ɾʠʰʵʵʣʙʵʣ: װתʨʵʥ ʭʦʣʙʦʦʥʳ ʙʘʘʟ ʩʪʘʥʮ ʛ.ʤ), 

 ʨʠʡʥ ʙʘʡʨʣʘʣ ʙʫʶʫ ʩʦʣʙʠʮʣʳʥ ʤʵʜʵʵʣʵʣװװʩʛװװ ,ʣʵʭ ʯʘʜʘʣװװʨʠʡʥ ʥʵʚʪʨװװʩʛװװ

ʟʵʨʵʛ ʙʘʛʪʘʞ ʙʘʡʛʘʘ ʶʤ. ʎʘʘʰʠʜ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʎʉɼ-ʥ  rʙʦʭʠʨʜʣʳʥ ᴇʥᴇᴇʛʠʡʥ 

ʙʦʣʦʥ ʭʵʪʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ ʪʦʜʦʨʭʦʡʣʦʥ ʜװʛʥʵʣʪ ʛʘʨʛʘʭ װʝʜ ʙʦʭʠʨʜʣʳʥ ʪᴇʣᴇʚ 
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ʙʘʡʜʣʳʛ ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘʛʘʘʨ ʥʴ, ʙʘʡʨʣʘʣʘʘʨ ʥʴ, װװʩʛװװʨʠʡʥ ʪᴇʨʣᴇᴇʨ ʥʴ 

ʭʘʨʴʮʫʫʣʘʥ ʛʘʨʛʘʭ ʫʯʨʘʘʩ ʵʜʛʵʵʨ ʪʘʣʙʘʨʫʫʜʘʘʨ ʤʵʜʵʵʣʵʣ ʮʫʛʣʫʫʣʘʭʘʘʨ 

ʪᴇʣᴇʚʣᴇʩᴇʥ. 

2.3-ʨ ʭװʩʥʵʛʪ. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ 

 ʨʠʡʥ ʤʵʜʵʵʣʵʣ ʮʫʛʣʫʫʣʘʭ ʪʘʣʙʘʨʫʫʜװװʩʛװװ

 

ɼ/ʜ 

 

ɼװװʨʵʛ 

 

ʉʪʘʥʮʳʥ 

ʥʵʨ 

ʈʘʜʠʦ 

ʜʘʚʪʘʤʞ 

[ɻʮ] 

 ʨʠʡʥװװʩʛװת

ʘʰʠʛʣʘʣʪʳʥ 

ʪᴇʨᴇʣ, ʟʦʨʠʫʣʘʣʪ 

 ʨʠʡʥװװʩʛװת

ʯʘʜʘʣ  

[ɺʪ] 

 ʨʠʡʥװװʩʛװת

ʙʘʡʨʣʘʣ 

[ʋʨʪʨʘʛ, ᴆʨʛᴇʨᴇʛ] 

       

ʕʥʵ ʟʘʛʚʘʨʳʥ ʜʘʛʫʫ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʜ ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ ʎʉɼ-ʥʳ װװʩʛװװʨװװʜʠʡʥ 

ʤʵʜʵʵʣʵʣ ʮʫʛʣʫʫʣʘʭʜʘʘ ᴇʤʥᴇ ʜʫʨʜʩʘʥʘʘʨ ʍʍɿʍ-ʥʦʦʩ ʝʨᴇʥʭʠʡ ʤʵʜʵʵʣʵʣ ʘʚʯ 2.4-ʨ 

ʭװʩʥʵʛʪʵʜ װʟװװʣʩʵʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞװװʜʠʡʛ ʘʰʠʛʣʘʥ ʟʘʨʠʤ ʧʘʨʘʤʝʪʨװװʜʠʡʛ 

ʭʵʤʞʠʣʪʵʵʨ ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʦʣʥʦ. 

2.4-ʨ ʭװʩʥʵʛʪ. ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ ʛʦʣ װװʩʛװװʨװװʜʠʡʥ  

ʟʘʨʠʤ װʟװװʣʵʣʪװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʘʰʠʛʣʘʩʘʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞװװʜ 

ʉʫʫʨʠʥ ʭʵʤʞʠʣʪʵʜ ʘʰʠʛʣʘʩʘʥ ʪᴇʭᴇᴇʨᴇʤʞװװʜ 

ʉʧʝʢʪʨ ʘʥʘʣʠʟʘʪʦʨ /3ʂɻʮ-30ɻɻʮ ʭװʨʪʵʣʭ/ 

1 FMS ʪᴇʨᴇʣ I, HF, V/UHF.  

3 FMS ʪᴇʨᴇʣ II, V/UHF.  

ʎʘʤʭʘʛ, ɸʥʪʝʥʥ, WAN ʠʥʪʝʨʬʝʡʩ 

ʏʠʛʣʵʣ ʭʘʡʛʯ ʩʠʩʪʝʤװװʜ 

ʍᴇʜᴇʣʛᴇᴇʥʪ ʭʵʤʞʠʣʪʵʜ ʘʰʠʛʣʘʩʘʥ ʪᴇʭᴇᴇʨᴇʤʞװװʜ 

3 MMS ʪᴇʨᴇʣ A, V/UHF, SHF ʵʩʚʵʣ ʪᴇʨᴇʣ B (V/UHF), TBD 

ʊʝʣʝʩʢʦʧ ʮʘʤʭʘʛ, ɸʥʪʝʥʥʳ ʩʠʩʪʝʤ, WAN ʫʪʘʩʛװʡ ʠʥʪʝʨʬʝʡʩ(GSM/GPRS ʵʩʚʵʣ VHF), ʪʵʵʚʨʠʡʥ 

ʭʵʨʵʛʩʵʣ 

ɿᴇᴇʚʨʠʡʥ ʢʦʤʧʴʶʪʝʨ, ʭʷʥʘʣʪʳʥ ʪᴇʭᴇᴇʨᴇʤʞ , ʯʠʛʣʵʣ ʭʘʡʛʯ ʩʠʩʪʝʤװװʜ  

ʎʉɼ-ʥʳ װװʩʛװװʨװװʜʠʡʥ ʤʵʜʵʵʣʣʠʡʛ ʘʥʛʠʣʘʣ, ʪᴇʨᴇʣ, ʯʘʜʘʣ, װװʩʛװװʨʠʡʥ ʪʦʦʛʦʦʨ 

ʪʦʡʤʣʦʥ 2.5-ʨ ʭװʩʥʵʛʪʵʜ װʟװװʣʵʚ. 

2.5-ʨ ʭװʩʥʵʛʪ. ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʮʘʭʠʣʛʘʘʥ 

ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ ʛʦʣ װװʩʛװװʨװװʜʠʡʥ ʪʦʦʥ ʤʵʜʵʵʣʵʣ  

ɼ/ʜ 
ʈʘʜʠʦ ʜʘʚʪʘʤʞ 

ʮʘʨʘʘ 

 ʨʠʡʥ ʘʰʠʛʣʘʣʪʳʥװװʩʛװת

ʪᴇʨᴇʣ ʟʦʨʠʫʣʘʣʪ 

ʅʵʚʪʨװװʣʵʛʯʠʡʥ 

ʯʘʜʘʣ [ɺʪ] 

ʅʠʡʪ 

 ʨʠʡʥ ʪʦʦװװʩʛװװ

1 80-110 ʄɻʮ ʈʘʜʠʦ ᴇʨʛᴇʥ ʥʵʚʪʨװװʣʵʛ 1000 31 

2 500-600ʄɻʮ ʊʝʣʝʚʠʟʠʡʥ ᴇʨʛᴇʥ ʥʵʚʪʨװװʣʵʛ 100-5000 10 

3 700-800ʄɻʮ װתʨʵʥ ʭʦʣʙʦʦ LTE 40 16 

4 800-900 ʄɻʮ װתʨʵʥ ʭʦʣʙʦʦ CDMA 2G  20-60 79 

5 900-1000 ʄɻʮ װתʨʵʥ ʭʦʣʙʦʦ GSM 2G 45 256 

6 1700-1800 ʄɻʮ װתʨʵʥ ʭʦʣʙʦʦ GSM 2G 20;45 339 

7 1800 ʄɻʮ װתʨʵʥ ʭʦʣʙʦʦ LTE 20 478 

8 2100 ʄɻʮ װתʨʵʥ ʭʦʣʙʦʦ 3G 20-80 925 

9 2500-2600 ʄɻʮ װתʨʵʥ ʭʦʣʙʦʦ LTE 45 41 

10 2.4ɻɻʮ; 5ɻɻʮ WiFi  6343 

 ʅʠʡʪ 8518 
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ʍʵʤʞʠʣʪʵʵʨ ʪʦʜʦʨʭʦʡʣʩʦʥ ʎʉɼ-ʥʳ װװʩʛװװʨװװʜʠʡʥ ʙʘʡʨʰʣʳʛ KML ʬʘʡʣʜ 

ʭʫʚʠʨʛʘʞ Google Earth ʧʨʦʛʨʘʤʘʘʨ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʛʘʟʨʳʥ ʟʫʨʘʛ ʜʵʵʨ ʭʘʨʘʭ 

ʙʦʣʦʤʞʪʦʡʛʦʦʨ ʙʵʣʪʛʵʩʵʥ. (ʅʠʡʪ 10 KML ʬʘʡʣ ʭʘʚʩʘʨʛʘʚ.)  ʎʉɼ-ʥʳ װװʩʛװװʨװװʜʠʡʥ 

ʙʘʡʨʰʣʳʛ ʭʘʨʫʫʣʘʭʜʘʘ װװʩʛװװʨʠʡʥ ʘʰʠʛʣʘʣʪʳʥ ʪᴇʨʣᴇᴇʨ, ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘʛʘʘʨ, 

ʯʘʜʣʳʥ ʭʷʟʛʘʘʨʘʘʨ ʛʵʭ ʤʵʪʯʠʣʵʥ ʷʣʛʘʞ ʜװʨʩʣʵʭ ʙʦʣʦʤʞʪʦʡ ʙᴇʛᴇᴇʜ ʜװʨʩʣʵʭʜʵʵ 

ʦʨʦʥ ʟʘʡʥ ʭʫʚʴʜ ʜװװʨʵʛ ʪʫʩ ʙװʨʵʵʨ, ʥʠʡʪ ʥʫʪʘʛ ʜʵʚʩʛʵʨʵʵʨ ʛʵʩʵʥ ʩʦʥʛʦʣʪʦʦʨ 

ʭʘʨʫʫʣʞ ʙʦʣʥʦ. 

 

2.1-ʨ ʟʫʨʘʛ. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨװװʜʠʡʥ ʙʘʡʨʰʠʣ 

Google map ʧʨʦʛʨʘʤ ʜʵʵʨ ʭʘʨʘʛʜʘʭ ʙʘʡʜʘʣ 

 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʜ ʙʘʡʨʣʘʭ ʎʉɼ-ʥʳ װװʩʛװװʨװװʜʠʡʥ ʙʘʡʨʰʣʳʥ ʪʦʤ ʭʵʤʞʵʵʪʵʡ 

ʟʫʨʘʛʣʘʣʳʛ ʭʘʚʩʨʘʣʪ 1.1-ʵʵʩ װʟʥʵ װװ. 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʜװװʨʵʛ ʪʫʩ ʙװʨʠʡʥ ʭʫʚʴʜ ʎʉɼ-ʥʳ װװʩʛװװʨװװʜʠʡʥ ʪʦʦʥ 

 .ʣʵʣʪʠʡʛ 2.2-ʦʦʩ 2.8-ʨ ʟʫʨʛʫʫʜʘʜ ʥʘʨʠʡʚʯʣʘʥ ʭʘʨʫʫʣʘʚװװʟװ
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2.2-ʨ ʟʫʨʘʛ. ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨװװʜʠʡʥ ʪʦʦʥ ʤʵʜʵʵʣʵʣ 

 (ʜʠʡʥ ʪᴇʨʣᴇᴇʨװװʨװװʩʛװת)

 

2.3-ʨ ʟʫʨʘʛ. ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨװװʜʠʡʥ ʪʦʦʥ ʤʵʜʵʵʣʵʣ 

 (ʜʠʡʥ ʪᴇʨʣᴇᴇʨװװʨװװʩʛװת) 

 

2.4-ʨ ʟʫʨʘʛ. ʉʦʥʛʠʥʦʭʘʡʨʭʘʥ ʜװװʨʛʠʡʥ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨװװʜʠʡʥ ʪʦʦʥ 

ʤʵʜʵʵʣʵʣ (װתʩʛװװʨװװʜʠʡʥ ʪᴇʨʣᴇᴇʨ) 
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2.5-ʨ ʟʫʨʘʛ. ʉװʭʙʘʘʪʘʨ ʜװװʨʛʠʡʥ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨװװʜʠʡʥ ʪʦʦʥ 

ʤʵʜʵʵʣʵʣ (װתʩʛװװʨװװʜʠʡʥ ʪᴇʨʣᴇᴇʨ) 

 

2.6-ʨ ʟʫʨʘʛ. ʍʘʥ-ʋʫʣ ʜװװʨʛʠʡʥ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨװװʜʠʡʥ ʪʦʦʥ ʤʵʜʵʵʣʵʣ 

 (ʜʠʡʥ ʪᴇʨʣᴇᴇʨװװʨװװʩʛװת)

 
 

2.7-ʨ ʟʫʨʘʛ. ʏʠʥʛʵʣʪʵʡ ʜװװʨʛʠʡʥ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨװװʜʠʡʥ ʪʦʦʥ 
ʤʵʜʵʵʣʵʣ (װתʩʛװװʨװװʜʠʡʥ ʪᴇʨʣᴇᴇʨ) 
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2.8-ʨ ʟʫʨʘʛ. ʅʘʣʘʡʭ ʜװװʨʛʠʡʥ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨװװʜʠʡʥ ʪʦʦʥ ʤʵʜʵʵʣʵʣ 

 (ʜʠʡʥ ʪᴇʨʣᴇᴇʨװװʨװװʩʛװת)

2.2. ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨװװʜʠʡʥ 

ʤʵʜʵʵʣʣʠʡʥ ʩʘʥʛʠʡʥ ʧʨʦʛʨʘʤ ʭᴇʛʞװװʣʵʣʪ 

ʊᴇʩʣʠʡʥ ʜʘʘʣʛʘʚʘʨ ʸʩʦʦʨ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʜ ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ ʎʉɼ-ʥʳ 

 ʣʵʣʪ ʭʠʡʩʵʥ. ʎʉɼ-ʥʳװװʜʠʡʥ ʤʵʜʵʵʣʣʠʡʥ ʩʘʥʛʠʡʥ ʧʨʦʛʨʘʤʳʥ ʭᴇʛʞװװʨװװʩʛװװ

 ʣʵʛʯʠʡʥװװʜʠʡʥ ʪᴇʨᴇʣ, ʙʘʡʨʰʠʣ, ʥʵʚʪʨװװʨװװʩʛװװ ʜʠʡʥ ʤʵʜʵʵʣʣʠʡʥ ʩʘʥʛװװʨװװʩʛװװ

ʯʘʜʘʣ, ʜʘʚʪʘʤʞ ʟʵʨʵʛ ʧʘʨʘʤʝʪʨװװʜʠʡʥ ʜʘʛʫʫ װװʩʛʵʥ Windows ʧʨʦʛʨʘʤʳʥ ʦʨʯʠʥʜ 

ʘʞʠʣʣʘʭ ʭʵʨʵʛʣʵʛʯʠʡʥ ʠʥʪʝʨʬʝʡʩ ʙװʭʠʡ ʚʝʙ ʧʨʦʛʨʘʤ ʙʘʡʜʣʘʘʨ ʭᴇʛʞװװʣʩʵʥ. 

ʇʨʦʛʨʘʤ ʥʴ ʝʨᴇʥʭʠʡ ʤʵʜʵʵʣʵʣ, װʥʜʩʵʥ ʮʵʩ, ʙװʨʪʛʵʣʠʡʥ ʮʵʩ ʛʵʩʵʥ 3 ʜʵʜ 

ʭʵʩʛװװʜʵʵʩ ʙװʨʜʵʥʵ.  

Á ɽʨᴇʥʭʠʡ ʤʵʜʵʵʣʵʣ ʮʵʩɻɻ ʩ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ 9 ʜװװʨʵʛʪ ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ 

ʎʉɼ-ʥʳ װװʩʛװװʨʠʡʥ ʪᴇʨᴇʣ, ʪʦʦ ʙʘʨʠʤʪʳʛ ʭʘʤʛʠʡʥ ʩװװʣʠʡʥ װʝʠʡʥ ʤʵʜʵʵʣʣʠʡʛ 

ʪʦʡʤ ʙʘʡʜʣʘʘʨ ʭʘʨʘʭ ʙʦʣʦʤʞʪʦʡ. 

Á תʥʜʩʵʥ ʮʵʩʵʵʩ ʎʉɼ-ʥʳ ʥʠʡʪ װװʩʛװװʨװװʜʠʡʥ ʤʵʜʵʵʣʵʣ (ʙʘʡʨʰʠʣ, ʜʘʚʪʘʤʞ, 

ʯʘʜʘʣ, ʪᴇʨᴇʣ)-ʠʡʛ ʘʛʫʫʣʩʘʥ ʙʘ ʵʜʛʵʵʨ ʤʵʜʵʵʣʣʠʡʛ ʭʘʡʭ, ʥʵʤʵʭ, ʭʘʩʘʭ, ʭʵʚʣʵʭ, 

ʬʘʡʣ ʨʫʫ ʵʢʩʧʦʨʪʣʦʥ ʘʚʘʭ ʙʦʣʦʤʞʫʫʜʪʘʡ. 

Á ɹװʨʪʛʵʣʠʡʥ ʮʵʩʵʵʩ ʭʵʨʵʛʣʵʛʯ װװʩʛʵʭ ʙʦʣʦʥ ʜװװʨʵʛ, ʪᴇʨᴇʣ, ʜʘʚʪʘʤʞ, ʯʘʜʘʣ 

ʛʵʩʵʥ ʘʥʛʠʣʣʘʘʨ ʤʵʜʵʵʣʵʣ ʦʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ ʙʘ ʵʜʛʵʵʨ ʤʵʜʵʵʣʣʵʵ ʭʘʡʭ, 

ʥʵʤʵʭ, ʭʘʩʘʭ ʙʦʣʦʥ ʭʵʚʣʵʭ ʙʦʣʦʤʞʪʦʡ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ ʤʵʜʵʵʣʣʠʡʥ ʩʘʥʛʠʡʥ 

 ʡʣʜʣʠʡʛװ ʥʜʩʵʥ ʪʘʣʙʘʨʫʫʜʘʜ ᴇᴇʨʯʣᴇʣʪ ʦʨʫʫʣʘʭ, ʭʵʨʵʛʣʵʛʯ ʥʵʤʵʭ, ʭʘʩʘʭװ

ʭʠʡʭ ʙʦʣʦʤʞʪʦʡ ʪʫʩʛʘʡ ʵʨʭʪʵʡ ʭʵʨʵʛʣʵʛʯʠʜ ʟʦʨʠʫʣʩʘʥ ʮʵʩ ʶʤ.  

ʍʘʡʣʪ ʭʠʡʭʜʵʵ ʤʵʜʵʵʣʣʠʡʥ ʩʘʥʜ ʙװʨʪʛʵʛʜʩʵʥ ʙװʭ ʪʘʣʙʘʨʘʘʨ ʪʫʩ ʙװʨʜ ʥʴ ʵʩʚʵʣ 

ʭʵʜ ʭʵʜʵʥ ʭʦʩʦʣʩʦʥ ʪʘʣʙʘʨʘʘʨ ʭʘʡʣʪ ʭʠʡʭ ʙʦʣʦʤʞʪʦʡ. ɾʠʰʵʵʣʙʵʣ: ʎʉɼ-ʥʳ 

 ʜʠʡʛ ʟᴇʚʭᴇʥ ʪʫʭʘʡʥ ʙʘʡʨʰʣʘʘʨ ʭʘʡʞ ʦʣʦʭ, ʙʘʡʨʰʠʣ ʙʦʣʦʥ ʯʘʜʣʳʥװװʨװװʩʛװװ
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ʤʵʜʵʵʣʣʠʡʛ ʭʦʩʣʫʫʣʘʥ ʭʘʡʞ ʦʣʦʭ ʛʵʭ ʤʵʪʵʵʨ ʭʵʨʵʛʣʵʛʯ ʭװʩʩʵʥ ʪʘʣʙʘʨʘʘʨʘʘ ʭʘʡʞ 

ʙʦʣʥʦ. ʄᴇʥ ʪʫʭʘʡʥ װװʩʛװװʨ ʙװʨʠʡʥ ʙʘʡʨʰʣʳʛ ʛʘʟʨʳʥ ʟʫʨʘʛ ʜʵʵʨ ʪʵʤʜʵʛʣʵʥ 

ʭʘʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ. 

ʄʵʜʵʵʣʣʠʡʥ ʩʘʥʜ ʰʠʥʵ װװʩʛװװʨʠʡʥ ʪᴇʨᴇʣ ʪװװʥʠʡ ʜʘʛʘʣʜʘʭ װʟװװʣʵʣʪװװʜ, ʵʩʚʵʣ 

ʰʠʥʵ ʙʘʡʨʰʠʣ, ʪʫʭʘʡʥ ʙʘʡʨʰʠʣ ʜʘʭʴ ʤʵʜʵʵʣʣװװʜʠʡʛ ʦʨʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘ ʙʠʡ 

ʙʦʣʙʦʣ ʭʵʨʵʛʣʵʛʯ ᴇᴇʨᴇᴇ ᴇʨʛᴇʪʛᴇᴇʜ ʷʚʘʭ ʙʦʣʦʤʞʪʦʡ. ʍʘʨʠʥ ᴇʤʥᴇ 

ʪʦʜʦʨʭʦʡʣʦʛʜʩʦʥʪʦʡ ʠʞʠʣ ʪᴇʨʣʠʡʥ װװʩʛװװʨ ʥʵʤʵʭ ʙʦʣʦʥ ᴇʤʥᴇ ʪʦʜʦʨʭʦʡʣʩʦʥ 

ʙʘʡʨʣʘʣʫʫʜʘʜ ʰʠʥʵʵʨ ʙʠʡ ʙʦʣʞ ʙʫʡ װװʩʛװװʨװװʜʠʡʛ ʩʘʥʜ ʥʵʤʵʭ ʪʦʭʠʦʣʜʦʣʜ װʥʜʩʵʥ 

ʮʵʩʵʜ ʙʘʡʨʣʘʭ ʉʪʘʥʮ ʥʵʤʵʭ ʛʵʩʵʥ ʬʫʥʢʮʠʡʛ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʪʦʡ ʶʤ. 

 

 

ʄʵʜʵʵʣʣʠʡʥ ʩʘʥʛʠʡʥ ʧʨʦʛʨʘʤʳʥ ʙװʪʵʮ 

ʇʨʦʛʨʘʤʳʥ ʝʨᴇʥʭʠʡ ʤʵʜʵʵʣʣʠʡʥ ʮʵʩ, װʥʜʩʵʥ ʮʵʩ, ʙװʨʪʛʵʣʠʡʥ ʮʵʩ ʭʵʩʛװװʜʵʵʩ 

ʙװʨʜʵʭ ʙᴇʛᴇᴇʜ ʭʘʨʘʛʜʘʭ ʙʘʡʜʣʫʫʜʳʛ ʜʘʨʘʘʭ ʟʫʨʛʫʫʜʘʜ װʟװװʣʵʚ.  

1. ɽʨᴇʥʭʠʡ ʤʵʜʵʵʣʵʣ ʮʵʩ: 

Á ɽʨᴇʥʭʠʡ ʤʵʜʵʵʣʵʣ 

ʆʜʦʦ ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ ʩʪʘʥʮʳʥ ʥʠʡʪ ʪʦʦ, ʪᴇʨᴇʣ, ʪװװʥʠʡ ʙʘʡʨʣʘʞ ʙʫʡ ʜװװʨʛʠʡʥ 

ʪʦʦʛ ʭʘʨʫʫʣʥʘ. 

 

2.9-ʨ ʟʫʨʘʛ. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨʠʡʥ ʪᴇʨᴇʣ,ʪʦʦ ʭʘʨʘʛʜʘʭ ʙʘʡʜʘʣ 

Á ʍʦʪ ʙʦʣʦʥ ʪʫʭʘʡʥ ʜװװʨʵʛ ʜʵʭ ʎʉɼ-ʥʳ װװʩʛװװʨװװʜʠʡʥ ʪʦʦ 

ʕʥʵ ʭʵʩʵʛʪ 9 ʜװװʨʵʛ ʪʫʩ ʙװʨʜ ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ ʩʪʘʥʮʫʫʜʳʥ ʪʦʦʥ ʤʵʜʵʵʣʣʠʡʛ 

ʭʘʨʫʫʣʥʘ. 
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2.10-ʨ ʟʫʨʘʛ. ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ 9 ʜװװʨʛʠʡʥ  

ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨװװʜʠʡʥ ʪʦʡʤ ʤʵʜʵʵʣʵʣ 

Á ʎʉɼ-ʥʳ װװʩʛװװʨװװʜʠʡʥ ʪᴇʨᴇʣ  

ʉʪʘʥʮʳʥ ʪᴇʨᴇʣ ʭʵʩʵʛʪ ʥʴ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʜ ʘʰʠʛʣʘʛʜʘʞ ʙʘʡʛʘʘ ʩʪʘʥʮʳʥ 

ʪᴇʨʣʠʡʛ ʭʘʨʫʫʣʞ ᴇʛʩᴇʥ ʙᴇʛᴇᴇʜ ʪᴇʨᴇʣ ʪʫʩ ʙװʨʜ ʥʠʡʪ ʭʵʜʵʥ ʰʠʨʭʵʛ װװʩʛװװʨ ʙʘʡʛʘʘʛ 

ʪʦʡʤʣʦʥ ʭʘʨʘʭ ʙʦʣʦʤʞʪʦʡ. 

 

 

2.11-ʨ ʟʫʨʘʛ. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨװװʜʠʡʥ ʪᴇʨᴇʣ 

 

 :ʥʜʩʵʥ ʮʵʩת .2

ʕʥʵʭװװ ʮʵʩ ʥʴ ʥʠʡʪ ʎʉɼ-ʥʳ װװʩʛװװʨװװʜʠʡʥ ʤʵʜʵʵʣʵʣ (ʙʘʡʨʰʠʣ, ʜʘʚʪʘʤʞ, 

ʯʘʜʘʣ, ʪᴇʨᴇʣ) ʘʛʫʫʣʩʘʥ ʙʘ ʵʜʛʵʵʨ ʤʵʜʵʵʣʣʠʡʛ ʭʘʡʭ, ʥʵʤʵʭ, ʭʘʩʘʭ ʙʦʣʦʥ ʭʵʚʣʵʭ 

ʙʦʣʦʤʞʪʦʡ.  

 .ʨʜʵʥʵװʜʵʵʩ ʙװװʥʜʩʵʥ ʮʵʩ ʥʴ ʜʘʨʘʘʭ ʭʵʩʛת

ü ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨ (ʈʘʜʠʦ ʩʪʘʥʮʫʫʜ) 
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ü ʍʵʨʵʛʣʵʛʯʠʡʥ ʭʵʩʵʛ 

ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨ (ʈʘʜʠʦ ʩʪʘʥʮʫʫʜ) ʭʵʩʵʛ ʥʴ ʜʘʨʘʘʭ װʡʣʜʵʣ 

ʛװʡʮʵʪʛʵʭ ʙʦʣʦʤʞʪʦʡ.  

1) ʍʵʚʣʵʭ 

2) ʍʘʡʭ  

3) ʅʵʤʵʭ  

4) ʍʘʩʘʭ 

5) ɿʘʩʘʭ  

ɾʠʰʵʵ ʙʦʣʛʦʞ ʤʵʜʵʵʣʣʠʡʥ ʩʘʥʛʘʘʩ ʎʉɼ-ʥʳ װװʩʛװװʨװװʜʠʡʥ ʤʵʜʵʵʣʣʠʡʛ ʭʘʡʭ ʙʦʣʦʥ 

ʥʵʤʵʭ ʛʵʩʵʥ 2 ʙʦʣʦʤʞʠʡʛ ʟʫʨʛʘʘʨ ʭʘʨʫʫʣʞ ʪʘʡʣʙʘʨʣʘʚ. 

ʄʵʜʵʵʣʣʠʡʥ ʩʘʥʛʘʘʩ ʎʉɼ-ʥʳ װװʩʛװװʨװװʜʠʡʥ ʤʵʜʵʵʣʣʠʡʛ ʭʘʡʭ ʬʫʥʢʮ:  

ʍʘʡʭ ʪʦʚʯ ʜʵʵʨ ʜʘʨʩʥʘʘʨ ʭʵʨʵʛʣʵʛʯ ᴇᴇʨʠʡʥ ʭʘʡʭ ʩʪʘʥʮʘʘ ʦʣʦʥ ʭʵʣʙʵʨʵʵʨ ʭʘʡʭ 

ʙʦʣʦʤʞʪʦʡ ʙᴇʛᴇᴇʜ ʪᴇʨᴇʣ, ʜװװʨʵʛ, ʫʨʪʨʘʛ, ᴇʨʛᴇʨᴇʛ, ʯʘʜʘʣ, ʜʘʚʪʘʤʞ, ʩʫʚʘʛ ʛʵʭ ʤʵʪ 

ʪʘʣʙʘʨʘʘʨ ʭʘʡʞ ʙʦʣʥʦ. ɾʠʰʵʵ ʥʴ: ʎʉɼ-ʥʳ װװʩʛװװʨװװʜ ʭʵʩʵʛʪ ʎʉɼ-ʥʳ 

 .ʥ ʛʘʨʯ ʠʨʥʵװʨ ʜװ ʜʠʡʛ ʩʪʘʥʮʳʥ ʥʵʨʵʵʨ ʭʘʡʣʪ ʭʠʡʚʵʣ ʜʘʨʘʘʭװװʨװװʩʛװװ

2.12-ʨ ʟʫʨʘʛ. װתʩʛװװʨװװʜʠʡʛ ʩʪʘʥʮʳʥ ʥʵʨʵʵʨ ʭʘʡʩʘʥ ʭʘʡʣʪʳʥ װʨ ʜװʥ 

2.13-ʨ ʟʫʨʘʛʪ װʟװװʣʩʥʵʵʨ ʭʘʡʣʪʳʥ װʨ ʜװʥʛ ʜʵʣʛʵʨװװʣʞ ʭʘʨʘʭʳʥ ʪʫʣʜ ʭʘʨʘʭ ʪʦʚʯ 

ʜʘʨʩʥʘʘʨ ʪᴇʨᴇʣ, ʜװװʨʵʛ, ʯʘʜʘʣ, ʜʘʚʪʘʤʞ, ʫʨʪʨʘʛ, ᴇʨʛᴇʨᴇʛ ʟʵʨʵʛ ʜʵʣʛʵʨʵʥʛװʡ 

ʤʵʜʵʵʣʵʣ 2.14-ʨ ʟʫʨʘʛʪ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ʛʘʨʯ ʠʨʥʵ. 
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2.13-ʨ ʟʫʨʘʛ. ʍʘʡʣʪʳʥ װʨ ʜװʥʛ ʜʵʣʛʵʨʵʥʛװʡ ʭʘʨʘʭ ʙʘʡʜʘʣ 

2.14-ʨ ʟʫʨʘʛ. ʍʘʡʣʪʳʥ װʨ ʜװʥʛ ʜʵʣʛʵʨװװʣʵʥ ʭʘʨʫʫʣʩʘʥ ʙʘʡʜʘʣ 

2.15-ʨ ʟʫʨʘʛʪ װʟװװʣʩʥʵʵʨ ʭʘʡʣʪʳʥ װʨ ʜװʥʛ google map ʧʨʦʛʨʘʤ ʜʵʵʨ ʛʘʟʘʨʟװʡʥ 

ʙʘʡʨʰʣʘʘʨ ʥʴ ʭʘʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ. 

2.15-ʨ ʟʫʨʘʛ. ʍʘʡʣʪʳʥ װʨ ʜװʥʛʵʵʨ ʩʪʘʥʮʳʥ ʙʘʡʨʰʣʳʛ ʭʘʨʫʫʣʩʘʥ ʙʘʡʜʘʣ 
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2.16-ʨ ʟʫʨʘʛʪ װʟװװʣʩʵʥ ʰʠʛ ʩʪʘʥʮʳʥ ʙʘʡʨʰʣʳʛ ʠʣװװ ʦʥʦʚʯʪʦʡ ʙʦʜʠʪ ʟʫʨʛʘʘʨ 

ʭʘʨʫʫʣʞ ʙʦʣʥʦ. 

 

2.16-ʨ ʟʫʨʘʛ. ʉʪʘʥʮʳʥ ʙʘʡʨʰʣʳʛ ʙʦʜʠʪ ʟʫʨʘʛʣʘʣʘʘʨ ʭʘʨʫʫʣʩʘʥ ʙʘʡʜʘʣ 

 

ʄʵʜʵʵʣʣʠʡʥ ʩʘʥʜ ʎʉɼ-ʥʳ װװʩʛװװʨʠʡʥ ʤʵʜʵʵʣʵʣ ʥʵʤʵʭ ʬʫʥʢʮ:  

ʅʵʤʵʭ ʪʦʚʯ ʜʵʵʨ ʜʘʨʩʥʘʘʨ ʎCɼ-ʥʳ װװʩʛװװʨ ʙʫʶʫ ʩʪʘʥʮʳʥ ʤʵʜʵʵʣʵʣ ʥʵʤʵʭ 

ʙʦʣʦʤʞʪʦʡ. װתʥʠʡ ʪʫʣʜ: 

1. ʊᴇʨᴇʣ     5. ʉʫʚʘʛ 

2. ɼװװʨʵʛ    6. ʉʪʘʥʮʳʥ ʥʵʨ 

3. ʏʘʜʘʣ [ɺʪ]    7. ʋʨʪʨʘʛ 

4. ɼʘʚʪʘʤʞ [ʄɻʮ]   8. ᴆʨʛᴇʨᴇʛ 

ʟʵʨʵʛ ʤʵʜʵʵʣʣװװʜʠʡʛ ʦʨʫʫʣʞ ᴇʛʩʥᴇᴇʨ ʩʪʘʥʮʳʥ ʤʵʜʵʵʣʣʠʡʥ ʩʘʥʜ ʥʵʤʵʛʜʵʭ ʙᴇʛᴇᴇʜ 

2.17-ʨ ʟʫʨʘʛʪ ʮʵʩʠʡʥ ʭʘʨʘʛʜʘʭ ʙʘʡʜʣʳʛ װʟװװʣʵʚ. 

 

2.17-ʨ ʟʫʨʘʛ. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ װװʩʛװװʨ ʥʵʤʵʭ ʪʘʣʙʘʨ 
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ʍʵʨʵʛʣʵʛʯʠʡʥ ʭʵʩʵʛʪ ʪʫʭʘʡʥ ʧʨʦʛʨʘʤʜ ʥʵʚʪʨʵʭ ʵʨʭʪʵʡ ʭװʤװװʩʠʡʥ ʤʵʜʵʵʣʣʠʡʛ 

ʭʘʨʫʫʣʞ ᴇʛʩᴇʥ ʙᴇʛᴇᴇʜ ʥʵʤʵʭ ʪʦʚʯ ʜʵʵʨ ʜʘʨʩʥʘʘʨ ʰʠʥʵʵʨ ʭʵʨʵʛʣʵʛʯ ʥʵʤʵʭ 

ʙʦʣʦʤʞʪʦʡ. ʄᴇʥ ʭʵʨʵʛʣʵʛʯʠʡʥ ʤʵʜʵʵʣʣʠʡʛ ʭʵʚʣʵʞ ʛʘʨʛʘʥʘ. 

 

2.18-ʨ ʟʫʨʘʛ. ʍʵʨʵʛʣʵʛʯʠʡʥ ʤʵʜʵʵʣʣʠʡʥ ʭʵʩʵʛ 

3. ɹװʨʪʛʵʣʠʡʥ ʮʵʩ: 

ɹװʨʪʛʵʣʠʡʥ ʮʵʩ ʥʴ ʜװװʨʵʛ, ʪᴇʨᴇʣ, ʜʘʚʪʘʤʞ ʟʵʨʵʛ ʤʵʜʵʵʣʣʠʡʛ ʙʘʛʪʘʘʩʘʥ ʙʘ 

ʵʜʛʵʵʨ ʤʵʜʵʵʣʣʵʵ ʭʘʡʭ, ʥʵʤʵʭ, ʭʘʩʘʭ ʙʦʣʦʥ ʭʵʚʣʵʭ ʙʦʣʦʤʞʪʦʡ. ʕʥʵ ʮʵʩʠʡʛ ʪʫʩʛʘʡ 

ʵʨʭʪʵʡ ʭʵʨʵʛʣʵʛʯ ʘʰʠʛʣʘʥʘ. ʕʥʵ ʮʵʩʠʡʥ ʜʘʚʪʘʤʞ ʛʵʩʵʥ ʭʵʩʵʛʪ ʎʉɼ-ʥ  rװװʩʛװװʨʠʡʥ 

ʨʘʜʠʦ ʜʦʣʛʠʦʥʳ ʜʘʚʪʘʤʞʠʡʛ ʙʘʛʪʘʘʩʘʥ ʙᴇʛᴇᴇʜ ʤᴇʥ ʜʘʚʪʘʤʞʠʡʥ ʢʦʜʳʛ ʪʘʡʣʞ 

ʭʘʨʫʫʣʩʘʥ ʙʘʡʥʘ.  

 

2.19-ʨ ʟʫʨʘʛ. ɼʘʚʪʘʤʞʠʡʥ ʣʘʚʣʘʭ  

ɼʘʚʪʘʤʞʠʡʥ ʣʘʚʣʘʭ ʭʵʩʵʛʪ ʭʵʨʵʛʣʵʵʥʜ ʘʣʙʘʥ ʸʩʦʦʨ ʰʠʥʵʵʨ ʥʵʚʪʵʨʩʵʥ 

ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘ, ʭʫʚʘʘʨʠʣʘʣʪʳʛ ʢʦʜ ʙʦʣʦʥ ʜʘʚʪʘʤʞʠʡʥ ʟʫʨʚʘʩ ʛʵʩʵʥ 

ʪʘʣʙʘʨʪʘʡʛʘʘʨ ʤʵʜʵʵʣʣʠʡʥ ʩʘʥʜ ʥʵʤʞ ʦʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ.  
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ɻʫʨʘʚʜʫʛʘʘʨ ʙװʣʵʛ. ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ 

ʙʦʭʠʨʜʣʳʥ ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʩʦʥ װʨ ʜװʥ, ʪʘʨʭʘʣʪʳʥ ʟʫʨʘʛʣʘʣ 

3.1. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ ʦʨʦʥʛʠʡʥ ʭװʯʣʵʛ ʭʵʤʞʠʭ ʘʨʛʘ ʟװʡ[5] 

ʈʘʜʠʦ ʩʪʘʥʮʘʘʩ ʭװʥʠʡ ʙʠʝʜ װʟװװʣʵʭ ʎʉʆ-ʛʠʡʥ ʥᴇʣᴇᴇʣʣʠʡʛ װʥʵʣʵʭ װʝʜ ʭʵʤʞʠʣʪ 

ʭʠʡʭ ʪʘʣʙʘʡ ʙʦʣʦʥ ʮʵʛװװʜʠʡʥ ʪʦʦʛ ʪʦʜʦʨʭʦʡʣʦʭ ʥʴ ʭʘʤʛʠʡʥ ʯʫʭʘʣ ʙʘʡʜʘʛ. 

ʍʵʤʞʠʣʪʠʡʥ ʘʨʛʫʫʜ ʥ ɹʞʠʣ ʠʨʵʭ ʪʫʩʘʤ ᴇᴇʨʯʣᴇʛʜᴇʥ ʭᴇʛʞʩᴇᴇʨ ʙʘʡʥʘ. ʆʣʦʥ ʫʣʩʳʥ, 

ʪʫʭʘʡʥ ʫʣʩʳʥ, ʙװʩ ʥʫʪʛʠʡʥ ʦʣʦʥ ʩʪʘʥʜʘʨʪʳʥ ʙʘʡʛʫʫʣʣʘʛʫʫʜ (ITU, IEEE, IEC ʛ.ʤ) 

ʛʘʟʨʳʥ ʭʵʤʞʠʣʪʠʡʥ ʪװʛʵʵʤʵʣ ʩʪʘʥʜʘʨʪʫʫʜʳʛ ʭʦʦʨʦʥʜ ʥʴ ʫʷʣʜʫʫʣʘʭʘʘʨ ʭװʯʠʥ 

ʯʘʨʤʘʡʣʪ ʛʘʨʛʘʥ ʘʞʠʣʣʘʞ ʙʘʡʥʘ. ʆʥʦʣʳʥ ʪװʚʰʠʥʜ ʭʵʤʞʠʣʪʠʡʛ ʭʵʨʭʵʥ ʭʠʡʭ ʸʩʪʦʡʛ 

ʜʦʦʨ ʪʘʡʣʙʘʨʣʘʚ. 

ɻʘʟʘʨ ʜʵʵʨʭ ʭʵʤʞʠʣʪ ʭʠʡʭ ʘʨʛʳʥ ʭʫʚʴʜ ʦʨʦʥ ʟʘʡʥ ʭʫʚʴʜ ʭʵʤʞʠʣʪ ʭʠʡʭ ʜʫʥʜʘʞ 3 

ᴇʥʜʨʠʡʛ ʘʚʯ װʟʜʵʛ. װתʥʜ: 1.1ʤ, 1.5 ʤ, 1.7ʤ ʙʘʡʭ ʙʘ 3.1-ʨ ʟʫʨʘʛʪ ʭʘʨʫʫʣʘʚ. ʕʥʜ 

ʭʵʤʞʠʣʪ ʭʠʡʭ װʥʜʩʵʥ ʛʫʨʚʘʥ ʮʵʛ, ʥʘʨʠʡʚʯʣʘʣʪʘʡ ʭʵʤʞʠʣʪ ʭʠʡʭ ʥʠʡʪ 9 ʮʵʛ ʙʘʡʥʘ. 

 

3.1-ʨ ʟʫʨʘʛ. ʍʵʤʞʠʣʪ ʭʠʡʭ ʮʵʛװװʜ 

ʆʨʦʥ ʟʘʡʥ ʜʫʥʜʘʞ ʫʪʛʫʫʜʳʛ ʪʦʦʮʦʦʣʦʭʜʦʦ ʜʘʨʘʘʭ ʠʣʵʨʭʠʡʣʣʠʡʛ ʘʰʠʛʣʘʥʘ. 

N

ii

N

i
HorEä

=1

2

)(
                                                        (3.1)        

  :ʥʜװת

Ὁ ʙʦʣʦʥ Ὄ ï ʍɻ ʤʞʠʣʪʠʡʥ ʮʵʛ ʙװʨʜ ʭʵʤʞʠʛʜʩʵʥ ʮʘʭʠʣʛʘʘʥ ʙʦʣʦʥ ʩʦʨʦʥʟʦʥ ʦʨʥʳ 

ʭװʯʣʵʛװװʜʠʡʥ ʫʪʛʘ; 

ὔ ï ʍʵʤʞʠʣʪ ʭʠʡʩʵʥ ʮʵʛʠʡʥ ʪʦʦ; (3 ʵʩʚʵʣ 9 ʙʘʡʥʘ) 

ʍʦʣ ʟʘʡʜ ʪʫʡʣʰʨʘʣʳʥ ᴇᴇʨʯʣᴇʣʪᴇᴇʩ ʙʦʣʞ ʪʫʭʘʡʥ ʯʠʛʣʵʣ ʜʵʭ ʮʘʭʠʣʛʘʘʥ ʙʦʣʦʥ 

ʩʦʨʦʥʟʦʥ ʦʨʥʳ ʭװʯʣʵʛʠʡʥ  ʭʫʚʴʜ ʟᴇʨװװ װװʩʜʵʛ ʠʡʤʵʵʩ ʭװʣʵʵʥ ʘʚʘʭ ʪʘʣʜ ʠʟʦʪʨʦʧ 
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ʙʫʶʫ ʯʠʛʣʵʣʛװʡ ʘʥʪʝʥʥ ʘʰʠʛʣʘʥʘ. ʍʵʤʞʠʣʪʠʡʛ ʥʘʨʠʡʥ ʟʫʨʚʘʩʘʘʨ ʭʠʡʭʠʡʥ ʪʫʣʜ 

ʪʫʩʛʘʡʣʩʘʥ ʧʨʦʙ ʘʥʪʝʥʥ ʘʰʠʛʣʘʥʘ. 

ʍʵʤʞʠʣʪ ʭʠʡʭ ʭʫʛʘʮʘʘ: ICNIRP ʙʘʡʛʫʫʣʣʘʛʳʥ ʛʘʨʳʥ ʘʚʣʘʛʘʜ ʟʘʘʩʥʘʘʨ ʎʉʆ-ʛʠʡʥ 

ʭʵʤʞʠʣʪʠʡʛ ʮʵʛ ʙװʨʜ 6 ʤʠʥʫʪʳʥ ʪʫʨʰ ʭʠʡʭ ʸʩʪʦʡ ʛʵʞ ʟᴇʚʣᴇʩᴇʥ ʙʘʡʜʘʛ. ʀʥʛʵʭʜʵʵ 

ʟʦʨʠʫʣʘʣʪʳʥ ʎʉʆ-ʛʠʡʥ ʭʵʤʞװװʨʠʡʥ ʙʘʛʘʞ ʘʰʠʛʣʘʞ ʙʦʣʦʭʦʦʩ ʛʘʜʥʘ ʩʧʝʢʪʨ 

ʘʥʘʣʠʟʘʪʦʨ ʘʰʠʛʣʘʞ ʙʦʣʥʦ. ʍʵʤʞʠʣʪ ʭʠʡʭ ʮʵʛʠʡʥ ʪʦʦ ʥʵʤʵʛʜʵʭ ʪʫʩʘʤ, ʭʵʤʞʠʣʪ 

ʭʠʡʭ ʭʫʛʘʮʘʘ ʥʵʤʵʛʜʵʥʵ. ʀʡʤʵʵʩ ʥʘʨʠʡʚʯʠʣʩʘʥ ʭʵʤʞʠʣʪʠʡʥ ʭʫʚʴʜ ʪʫʭʘʡʥ ʥʵʛ 

ʜʘʚʪʘʤʞ ʜʵʵʨ ʠʣװװ ʠʭ ʭʫʛʘʮʘʘ ʰʘʘʨʜʘʥʘ. ʎʘʘʰʣʘʘʜ ʟʫʨʚʘʩ ʙװʨʵʵʨ ʷʣʛʘʥ ʭʵʤʞʠʣʪ 

ʭʠʡʥʵ ʛʵʚʵʣ ʭʵʤʞʠʣʪ ʭʠʡʭ ʘʞʠʣ ʥʠʡʣʵʵʜ ʫʜʘʘʰʠʨʜʘʛ.  

ʎʘʭʠʣʛʘʘʥ ʦʨʥʳ ʭװʯʣʵʛʠʡʥ ʭʵʤʞʠʣʪ: ʕʥʵ ʭʵʤʞʠʣʪ ʥʴ ʨʘʜʠʦ ʩʪʘʥʮʳʛ 

ʩʫʫʨʠʣʫʫʣʘʭ װʝʜ ʭʠʡʛʜʜʵʛ ʫʯʨʘʘʩ ᴇʤʥᴇʭ ʘʨʛʘʘʩ ʷʣʛʘʘʪʘʡ. ᴆʤʥᴇʭ ʭʵʤʞʠʣʪʠʡʥ 

ʘʨʛʳʥ ʭʫʚʴʜ ʦʡʨ ʦʨʯʠʥʜ ʥʴ ʭװʥ ʙʘʡʛʘʘ ʥᴇʭʮᴇʣʜ ʘʚʯ װʟʜʵʛ. ʎʘʭʠʣʛʘʘʥ ʙʦʣʦʥ 

ʩʦʨʦʥʟʦʥ ʦʨʥʳ ʭװʯʣʵʛʠʡʥ ʛʘʟʘʨ ʜʵʵʨʭ ʭʵʤʞʠʣʪʠʡʥ װʝʜ ʩʪʘʥʮʳʥ ʦʡʨʦʣʮʦʦ ʙʘʡʨʣʘʭ 

ʦʨʦʥ ʟʘʡʥ ʜʫʨʳʥ ʥʵʛ ʙʘʡʨʣʘʣ ʩʦʥʛʦʥ ʘʚʘʘʜ ʭʵʤʞʠʣʪʠʡʥ ʦʨʦʥ ʟʘʡʥ ʭʫʚʴʜ ʷʣʛʘʘʪʘʡ 

3 ʵʩʚʵʣ 9 ʮʵʛʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʜʫʥʜʘʞ ʫʪʛʳʛ ʘʚʯ װʟʜʵʛ ʙʦʣ ʮʘʭʠʣʛʘʘʥ ʦʨʥʳ 

ʭװʯʣʵʛʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʭʫʚʴʜ ʨʘʜʠʦ ʩʪʘʥʮʪʘʡ ʰʫʫʜ ʭʘʨʘʣʪʳʥ ʟʘʡʥ ʪʵʥʭʣʵʛ ʜʘʛʫʫ 

ʭʵʜ ʭʵʜʵʥ ʙʘʡʨʣʘʣʳʛ ʪʦʛʪʤʦʣ ʟʘʡʥ ʘʣʭʘʤʪʘʡʛʘʘʨ ʩʦʥʛʦʞ ʘʚʜʘʛ. ʈʘʜʠʦ ʩʪʘʥʮʪʘʡ 

ʭʘʤʛʠʡʥ ʦʡʨ ʭʵʤʞʠʣʪ ʭʠʡʭ ʵʭʥʠʡ ʮʵʛʠʡʛ ʭʵʤʞʠʣʪʠʡʥ ʵʭʣʵʣʠʡʥ ʮʵʛ ʛʵʭ ʙʘ 

ʜʘʨʘʘʛʠʡʥ ʮʵʛ ʭװʨʪʵʣʭ ʪʦʛʪʤʦʣ ʟʘʡʥ ʘʣʭʤʳʛ ʭʵʤʞʠʣʪʠʡʥ ʘʣʭʘʤ ʛʵʥʵ. ʍʵʤʞʠʣʪʠʡʥ 

ʵʭʥʠʡ ʮʵʛ ʥʴ ʫʨʴʜʯʠʣʘʥ ʪʦʜʦʨʭʦʡʣʦʛʜʩʦʥ ʤʵʜʵʵʣʣװװʜʠʡʥ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ 

ʪʦʦʮʦʦʣʦʛʜʦʥ ʛʘʨʯ ʠʨʜʵʛ. ʊʫʭʘʡʣʙʘʣ: ɸʥʪʝʥʥʳ ᴇʥʜᴇʨ, ʥʵʚʪʨװװʣʵʭ ʯʘʜʘʣ, 

ʪʘʨʭʘʣʪʳʥ ʟʘʤ ʛ.ʤ. ʍʘʤʛʠʡʥ ʠʭ ʫʪʛʘ ʭʵʤʞʠʛʜʩʵʥ ʙʘʡʨʣʘʣʜ ʜʘʭʠʥ ʭʵʤʞʠʣʪ ʭʠʡʩʥʠʡ 

ʜʘʨʘʘ ʭʘʤʛʠʡʥ ʠʭ ʫʪʛʘ ʙʘʪʘʣʛʘʘʞʜʘʛ. 

ʍʵʤʞʠʣʪʠʡʥ ʵʭʣʵʣʠʡʥ ʮʵʛ ʙʦʣʦʥ ʭʵʤʞʠʣʪʠʡʥ ʘʣʭʤʳʛ ʪʦʜʦʨʭʦʡʣʦʭ: 

ʍʵʤʞʠʣʪʠʡʥ ʵʭʣʵʣʠʡʥ ʮʵʛ ʥʴ ʨʘʜʠʦ ʩʪʘʥʮʳʥ ʮʘʤʭʛʠʡʥ ʜʦʦʨ ʭʘʤʛʠʡʥ ʦʡʨ ʙʘʡʭ ʙʘ 

ʭʵʤʞʠʣʪ ʭʠʡʞ ʵʭʣʵʭ ʮʵʛʠʡʛ ʟʘʘʜʘʛ. ʕʥʵ ʮʵʛʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭʜʦʦ ʘʥʪʝʥʥr  ʭʘʟʘʡʣʪʳʥ 

ᴇʥʮᴇʛ, ʛʘʟʨʳʥ ʪװʚʰʥʵʵʩ ʜʵʵʰ ᴇʨʛᴇʛʜʩᴇʥ ᴇʥʜʨʠʡʛ ʘʚʯ װʟʜʵʛ. ʍʦʣʙʦʛʜʦʭ ʩʪʘʥʜʘʨʪʘʜ 

ʟʘʘʩʥʘʘʨ ʭʵʤʞʠʣʪʠʡʥ ʵʭʣʵʣʠʡʥ ʮʵʛ ʭװʨʪʵʣʭ ʟʘʡʛ ʪʦʜʦʨʭʦʡʣʦʭʜʦʦ ʪʦʦʮʦʦʣʣʦʦʨ 

ʛʘʨʯ ʠʨʩʵʥ 5R ʟʘʡʪʘʡ ʪʵʥʮװװ ʙʘʡʥʘ ʛʵʞ װʟʜʵʛ. R ʟʘʡʛ ʪʦʜʦʨʭʦʡʣʦʭʜʦʦ ʜʘʨʘʘʭ 

ʠʣʵʨʭʠʡʣʣʠʡʛ ʘʰʠʛʣʘʥʘ. 5R ʟʘʡʛ ʭʵʤʞʠʣʪ ʭʠʡʞ ʵʭʣʵʭ ʮʵʛ ʭװʨʪʵʣʭ ʟʦʭʠʩʪʦʡ ʟʘʡ 

ʛʵʥʵ. 

 Ὑ
Ⱦ

Ⱦ
                 (3.2) 

 :ʥʜװת
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ὃ ï ʊʦʛʪʤʦʣ ʫʪʛʘ ʙᴇʛᴇᴇʜ ʠʭʵʚʯʣʵʥ 2.5 ʙʘʡʜʘʛ ʙʦʣ ɸʄ ᴇʨʛᴇʥ ʥʵʚʪʨװװʣʛʠʡʥ ʭʫʚʴʜ 4.0 

ʙʘʡʜʘʛ. 

ὖ ï ʅʵʚʪʨװװʣʵʛʯʠʡʥ ʠʜʵʚʭʪʵʡ ʮʘʮʘʨʛʘʣʪʳʥ ʯʘʜʘʣ (EIRP) [ɺʪ] 

Ὃ ï ɸʥʪʝʥʥr  ᴇʩʛᴇʣʪ [ʜɹ] 

Ὁ ï ʎʘʭʠʣʛʘʘʥ ʦʨʥʳ ʭװʯʣʵʛʠʡʥ ʟʘʘʛʜʩʘʥ ʪװʚʰʠʥ [ɺ/ʤ] 

– ï ʏᴇʣᴇᴇʪ ʦʨʯʥʳ ʙװʨʵʥ ʵʩʵʨʛװװʮʵʣ [377ʆʤ] 

ʈʘʜʠʦ ʩʪʘʥʮ ʦʨʯʤʳʥ ʭʵʤʞʠʣʪʠʡʥ ʠʭʵʥʭ ʩʫʜʘʣʛʘʘʥʘʘʩ ʭʘʨʘʭʘʜ ʟʦʭʠʩʪʦʡ 

ʟʘʡʥʘʘʩ ʮʘʘʰ ʭʵʤʞʠʣʪ ʭʠʡʭ ʥʴ ʭװʥʜʨʵʣʪʵʡ ʙʘʡʜʘʛ ʪᴇʜʠʡʛװʡ ʠʭʵʥʭ ʭʵʤʞʠʣʪװװʜ ʵʥʵ 

ʟʘʡʥ ʜʦʪʦʨ ʙʫʶʫ r<5R ʥᴇʭʮᴇʣʜ ʭʵʤʞʠʣʪ ʭʠʡʩʵʥ ʙʘʡʜʘʛ. 3.2-ʨ ʟʫʨʛʘʘʩ ʭʘʨʘʭʘʜ 5R 

ʟʘʡʜ ʙʫʶʫ ʩʪʘʥʮʘʘʩ 1ʤ ʦʨʯʠʤ ʟʘʡʜ ʎʉʆ-ʛʠʡʥ ʭװʯʣʵʛ ʥʴ 4.35% ʙʘʡʛʘʘ ʶʤ. ʍʘʨʠʥ 

ɹʦʣʦʤʞʠʪ ʍʘʤʛʠʡʥ ʀʭ ʆʨʦʥʛʠʡʥ ʍװʯʣʵʛ װתʩʵʭ ɹʘʡʨʣʘʣ (PMFP-Possible Maximum 

Field Position)-ʜ ʦʨʦʥʛʠʡʥ ʭװʯʣʵʛ 1.34% ʙʘʡʛʘʘ ʶʤ. ɹʦʣʦʤʞʠʪ ʭʘʤʛʠʡʥ ʠʭ ʦʨʦʥʛʠʡʥ 

ʭװʯʣʵʛ װװʩʵʭ ʙʘʡʨʣʘʣʜ ʮʘʭʠʣʛʘʘʥ ʦʨʥʳ ʭװʯʣʵʛʠʡʥ ʫʥʪʨʘʣʪ 5R ʟʘʡʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ 

ʠʭ ʙʘʡʜʘʛ. ʀʡʤʵʵʩ 5R ʟʘʡʥʘʘʩ ʵʭʣʵʥ ʟʘʡʛ ʠʭʵʩʛʵʭ ʙʘʡʜʣʘʘʨ ʭʵʤʞʠʣʪ ʭʠʡʭ ʥʴ 

 ʥʯʣʵʥ ʙʦʜʠʪ ʦʨʯʠʥʜ ʩʪʘʥʮʳʥ ʦʨʯʠʤʜ ʙʫʶʫ ʙʦʣʦʤʞʠʪ ʭʘʤʛʠʡʥװװʥʜʵʩʪʵʡ ʶʤ. ʄᴇʥ ʪװ

ʠʭ ʦʨʦʥʛʠʡʥ ʭװʯʣʵʛ װװʩʵʭ ʙʘʡʨʣʘʣʜ ʦʨʦʥʛʠʡʥ ʭװʯʣʵʛʠʡʥ ʫʥʪʨʘʣʪ ʭʵʪ ʠʭʵʵʨ 

ʪʦʦʮʦʛʜʜʦʛ.  

 

 

 

 

 

 

 

 

 

3.2-ʨ ʟʫʨʘʛ. ʊʦʦʮʦʦʣʣʦʦʨ ʪʘʘʤʘʛʣʘʩʘʥ ʮʘʭʠʣʛʘʘʥ ʦʨʥʳ ʭװʯʣʵʛ  

(5R ʙʦʣʦʥ PMFP ʙʘʡʨʣʘʣʜ) 

3.2-ʨ ʟʫʨʘʛʪ װʟװװʣʩʵʥ ʪʦʦʮʦʦʣʣʳʛ ʭʠʡʭʜʵʵ ʘʥʪʝʥʥʳ ᴇʩʛᴇʣʪ 19ʜɹ, ʥʵʚʪʨװװʣʵʭ 

ʯʘʜʘʣ 30ɺʪ, ʩʠʩʪʝʤʠʡʥ ʘʣʜʘʛʜʘʣ 4ʜɹ, ʘʥʪʝʥʥʳ ᴇʥʜᴇʨ 20ʤ, ʭʘʟʘʡʣʪʳʥ ᴇʥʮᴇʛ 15 

ʛʨʘʜʫʩ ʛʵʞ ʪʦʦʮʣʦʦ. ʍʵʤʞʠʣʪʠʡʥ ʵʭʥʠʡ ʮʵʛʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭʜʦʦ ʥʵʤʵʣʪ ʰʘʘʨʜʣʘʛʘ 

ʙʦʣʛʦʥ ʘʥʪʝʥʥʳ ʪᴇʨʣʠʡʛ ʘʚʯ װʟʵʞ ʙʦʣʦʭ ʙʦʣʦʚʯ ʵʥʵ ʥʴ ʠʭʵʚʯʣʵʥ ʰʫʫʜ ʭʘʨʘʣʪʳʥ 

ʟʘʡʥ ʭʷʟʛʘʘʨʪ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʜʘʛ.  

3.3-ʨ ʟʫʨʘʛʪ 2 ᴇᴇʨ ʪᴇʨʣʠʡʥ ʘʥʪʝʥʥr  ʭʫʚʴʜ (ʭʵʩʵʛʯʣʵʣ ʭʠʡʛʜʩʵʥ ʯʠʛʣʵʣʪʵʡ 

ʘʥʪʝʥʥ ʙʦʣʦʥ ʯʠʛʣʵʣʛװʡ ʘʥʪʝʥʥ) ʭʵʤʞʠʣʪʠʡʥ ʵʭʣʵʣʠʡʥ ʮʵʛʠʡʛ ʩʦʥʛʦʭ ʰʘʣʛʫʫʨʳʛ 

CB

h

R

D=h/tanɗ 

ɗ 

5.0xR

23m 33m 43m 53m 63m 73m

4.35% 3.03% 2.33% 1.89% 1.59% 1.34%ɗ 
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ʭʘʨʫʫʣʣʘʘ. ʍʵʩʵʛʯʣʵʣ ʭʠʡʛʜʩʵʥ ʘʥʪʝʥʥr  ʪʦʭʠʦʣʜʣʳʛ ʘʚʯ װʟʚʵʣ ʭʵʤʞʠʣʪʠʡʥ 

ʭɻʣʵʣʠʡʥ ʮʵʛ ʥʴ ʭʵʩʵʛʣʵʣ ʪʫʩ ʙװʨʜ ʥʴ ʩʦʥʛʦʛʜʦʞ ʪʘʘʨʥʘ. ʍʘʨʠʥ ʯʠʛʣʵʣʛװʡ ʘʥʪʝʥʥʳ 

ʭʫʚʴʜ ʪʫʭʘʡʥ ʰʫʫʜ ʭʘʨʘʣʪʳʥ ʟʘʡʥ ʯʠʛʣʵʣʜ 1 ʮʵʛ ʩʦʥʛʦʦʜ ʭʵʤʞʠʭ ʙʦʣʦʤʞʪʦʡ. 

 

 

 

 

 

 

 

 

3.3-ʨ ʟʫʨʘʛ. ʍʵʩʵʛʯʠʣʩʵʥ ʙʦʣʦʥ ʏʠʛʣʵʣʛװʡ ʘʥʪʝʥʥʳ ʭʫʚʴʜ  

ʭʵʤʞʠʣʪʠʡʥ ʵʭʥʠʡ ʮʵʛ ʩʦʥʛʦʭ 

ʕʥʵʭװװ ʪᴇʩʣʠʡʥ ʭװʨʵʵʥʜ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʭʵʤʞʵʵʥʜ ʎʉɼ-ʥʳ ʦʨʦʥʛʠʡʥ 

ʭװʯʣʵʛʠʡʥ ʪʘʨʭʘʣʪʳʥ ʭʵʤʞʠʣʪ ʭʠʡʭʜʵʵ 3.3-ʨ ʟʫʨʘʛʪ װʟװװʣʩʵʥ ʭʵʤʞʠʣʪ ʭʠʡʭ 

ʜʘʨʘʘʣʣʳʛ ʙʘʨʠʤʪʘʣʩʘʥ. ʕʥʜ ʟʘʘʩʥʘʘʨ ʭʵʤʞʠʣʪ ʭʠʡʭ ʛʘʟʨʘʘ ʩʦʥʛʦʞ, ʭʵʤʞʠʭ 

ʪᴇʭᴇᴇʨᴇʤʞᴇᴇ ʙʘʡʨʣʫʫʣʥʘ. ʆʨʯʥʳ ʪʝʤʧʝʨʘʪʫʨʘʘʩ ʭʘʤʘʘʨʯ ʙʘʛʘʞʠʡʛ ʘʞʠʣʣʘʭ 

ʪʝʤʧʝʨʘʪʫʨ ʭװʨʪʵʣ ʭʘʣʘʘʭ, ʙʵʣʪʛʵʭ ʰʘʘʨʜʣʘʛʘ ʛʘʨʯ ʙʦʣʥʦ. ʍʵʤʞװװʨ ʭʠʡʭ ʘʞʠʣʜ 

ʙʵʣʵʥ ʙʦʣʣʦʦ ʛʵʞ װʟʚʵʣ ʭʵʤʞʠʣʪʵʵ ʵʭʣװװʣʥʵ. ʍʵʤʞʠʣʪʠʡʥ װʨʛʵʣʞʣʵʭ ʭʫʛʘʮʘʘ 

ʜʫʥʜʞʘʘʨ 6 ʤʠʥʫʪ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʵʥʵ ʭʫʛʘʮʘʘʥʜ ʭʵʤʞװװʨʠʡʥ ʟʘʘʣʪ ʪʦʛʪʚʦʨʞʠʞ ʫʪʛʳʛ 

ʪʵʤʜʵʛʣʵʞ ʘʚʘʭ ʙʦʣʦʤʞʪʦʡ ʙʦʣʥʦ. ʍʵʤʞʠʣʪʠʡʥ װʨ ʜװʥʛʵʵʨ ʩʘʥ װװʩʛʵʞ ʜʘʨʘʘʛʠʡʥ 

ʰʘʪʘʥʜ ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʥʵ. ɹʦʣʦʚʩʨʫʫʣʘʣʪʳʥ ʷʚʮʘʜ װʨ ʜװʥʛ ʩʪʘʥʜʘʨʪ ʫʪʛʘʪʘʡ 

ʭʘʨʴʮʫʫʣʘʥ װʥʵʣʵʣʪ, ʜװʛʥʵʣʪ ʛʘʨʛʘʥʘ. ʍʵʤʞʠʣʪʠʡʛ ʟʦʛʩʦʞ ʙʘʡʛʘʘ ʭװʥʠʡ ʙʠʝʠʡʥ 

ᴇʥʜᴇʨʪ ʭʠʡʭ ʙʘ ʘʣʴ ʙʦʣʦʭ ʛʘʜʥʳ ʥᴇʣᴇᴇ ʦʨʦʭʦʦʩ ʩʵʨʛʠʡʣʵʭ ʸʩʪʦʡ.  
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3.4-ʨ ʟʫʨʘʛ. ʍʵʤʞʠʣʪ ʭʠʡʭ ʜʘʨʘʘʣʘʣ 

3.2. ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʩʦʥʛʦʩʦʥ ʮʵʛװװʜʵʜ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʜʦʣʛʠʦʥʳ 

ʦʨʦʥʛʠʡʥ ʭװʯʣʵʛʠʡʥ ʭʵʤʞʠʣʪ ʭʠʡʩʵʥ װʨ ʜװʥ 

2018 ʦʥʜ ʪᴇʩʣʠʡʥ ʭװʨʵʵʥʜ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʭʵʤʞʵʵʥʜ ʎʉɼ-ʥr  ʦʨʦʥʛʠʡʥ 

ʭװʯʣʵʛʠʡʥ ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʭʵʤʞʠʣʪװװʜʠʡʛ ʜʘʨʘʘʭ 2 ʯʠʛʣʵʣʠʡʥ ʜʘʛʫʫ ʭʠʡʞ 

ʛװʡʮʵʪʛʵʩʵʥ. װתʥʜ: 

1. ʍᴇʜᴇʣʛᴇᴇʥʪ ʭʦʣʙʦʦʥʳ ʘʥʪʝʥʥ ʙʘʡʨʣʫʫʣʩʘʥ ʩʫʨʛʫʫʣʴ, ʮʵʮʵʨʣʵʛʠʡʥ 

ʙʘʨʠʣʛʘ, ʪװװʥʠʡ ʵʨʛʵʥ ʪʦʡʨʦʥʜ; 

2. ʍʵʤʞʠʣʪ ʭʠʡʣʛʵʭʵʵʨ ʭװʩʵʣʪ ʛʘʨʛʘʩʘʥ ʙʘʡʛʫʫʣʣʘʛʘ, ʭʫʚʴ ʭװʤװװʩʠʡʥ 

ʭװʩʵʣʪʠʡʥ ʜʘʛʫʫ ʪʫʭʘʡʥ ʙʘʡʛʫʫʣʘʤʞʠʜ ʦʯʠʥ ʭʵʤʞʠʣʪװװʜʠʡʛ ʘʚʩʘʥ. 

ʍᴇʜᴇʣʛᴇᴇʥʪ ʭʦʣʙʦʦʥʳ ʙʘʘʟ ʩʪʘʥʮʫʫʜ ʙʘʡʨʣʫʫʣʩʘʥ ʩʫʨʛʫʫʣʴ, ʮʵʮʵʨʣʵʛʠʡʥ 

ʛʘʜʘʘʜ, ʜʦʪʦʦʜ ʦʨʯʥʳ 18 ʮʵʛʪ, ʰʘʘʨʜʣʘʛʘʪʘʡ ʛʵʞ װʟʩʵʥ ʪʦʜʦʨʭʦʡ 17 ʮʵʛʪ 

ʭʵʤʞʠʣʪװװʜʠʡʛ ʘʚʘʭʘʜ ʪᴇʩʣʠʡʥ ʙʘʛʠʡʥ ʛʠʰװװʥ ʙʦʣʦʭ ʍʍɿʍ-ʥʳ ʤʵʨʛʵʞʠʣʪʥװװʜ 

ʙʦʣʦʥ ʄʍʊʉ-ʠʡʥ ʙʘʛʰ, ʦʶʫʪʥʫʫʜ ʦʨʦʣʮʦʥ ʘʞʠʣʣʘʩʘʥ. ʍʍɿʍ-ʥʜ ʘʰʠʛʣʘʛʜʘʞ ʙʫʡ 

Smart Fieldmeter® RFP-04CE ʟʘʛʚʘʨʳʥ ʭʵʤʞװװʨʠʡʥ ʙʘʛʘʞʠʡʛ ʛʦʣʣʦʥ ʘʰʠʛʣʘʩʘʥ 

ʭʵʜʠʡ ʯ 3ɻɻʮ ʭװʨʪʵʣ ʟʫʨʚʘʩʪ ʭʵʤʞʠʭ ʫʯʨʘʘʩ ʟʘʨʠʤ װװʩʛװװʨװװʜʠʡʥ ʮʘʮʘʨʛʘʞ ʙʘʡʛʘʘ 

ʎʉɼ-ʥʳ ʥᴇʣᴇᴇʣᴇʣ ʪʦʦʮʦʛʜʦʭʛװʡ ʭʵʤʵʵʥ ʪʦʦʮʦʥ ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʠʜ ʘʞʠʣʣʘʭ 

ʯʘʜʚʘʨʪʘʡ ʭʵʤʞװװʨʠʡʥ ʙʘʛʘʞʠʡʛ ɸʅʋ-ʘʘʩ ʪᴇʩʣʠʡʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʘʨ /6ɻɻʮ, 

8ɻɻʮ ʭװʨʪʵʣ ʜʘʚʪʘʤʞʠʜ ʘʞʠʣʣʘʭ/ ʜʦʦʨʭ 2 ʭʵʤʞװװʨʠʡʥ ʙʘʛʘʞʠʡʛ ʭʫʜʘʣʜʘʥ ʘʚʯ 
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ʘʰʠʛʣʘʩʘʥ. ʄᴇʥ Anritsu 2724B ʟʘʛʚʘʨʳʥ ʩʧʝʢʪʨ ʘʥʘʣʠʟʘʪʦʨʳʛ /R&S®HL300, PI-

01:200ʂɻʮ-3ɻɻʮ-ʠʡʥ ʘʥʪʝʥʥʫʫʜʳʥ ʭʘʤʪ/ ʭʵʤʞʠʣʪʵʜ ʭʵʨʵʛʣʵʩʵʥ.  

 

                3.5-ʨ ʟʫʨʘʛ. Smart Fieldmeter®                        3.6-ʨ ʟʫʨʘʛ. Acoustimeter AM-10 ʙʦʣʦʥ 

        RFP-04CE ʟʘʛʚʘʨʳʥ ʭʵʤʞװװʨʠʡʥ ʙʘʛʘʞ                         Trifield EMF meter TF2 ʟʘʛʚʘʨʳʥ  

                                                                                                              ʭʵʤʞװװʨʠʡʥ ʙʘʛʘʞʫʫʜ 

ʍʵʤʞʠʣʪʠʡʥ װʨ ʜװʥʛ MNS 5594:2015 ʩʪʘʥʜʘʨʪʘʜ ʟʘʘʩʘʥ ʎʉɼ-ʥʳ ʦʨʦʥʛʠʡʥ 

ʭװʯʣʵʛʠʡʥ ʍʍʅ-ʥʠʡ ʫʪʛʘʪʘʡ ʭʘʨʴʮʫʫʣʘʥ װʥʵʣʵʣʪ, ʜװʛʥʵʣʪ ʛʘʨʛʘʩʘʥ. ʍʵʤʞʠʣʪ ʪʫʩ 

ʙװʨʠʡʥ ʛװʡʮʵʪʛʵʩʵʥ ʭʫʛʘʮʘʘ, ʭʵʤʞʠʣʪ ʭʠʡʩʵʥ ʙʘʡʨʰʣʳʥ ʪʘʣʘʘʨʭ ʤʵʜʵʵʣʣʠʡʛ 3.1-ʨ 

ʭװʩʥʵʛʪʵʜ װʟװװʣʵʚ.    

 

3.1-ʨ ʭװʩʥʵʛʪ. ʍɻ ʤʞʠʣʪװװʜʠʡʥ ʪʦʚʯʦʦ  

ʍʵʤʞʠʣʪʠʡʥ 

ʜʫʛʘʘʨ 

ɻװʡʮʵʪʛʵʩʵʥ 

ʭʫʛʘʮʘʘ 
ʍʵʤʞʠʣʪ ʭʠʡʩʵʥ ʙʘʡʨʰʠʣ ʂʦʦʨʜʠʥʘʪ 

ʍʵʤʞʠʣʪ 1 

2018.03.25 

ʋɹ ʭʦʪ, ɹɿɼ 12-ʨ ʭʦʨʦʦ, 

ñɹʘʷʥʤʦʥʛʦʣò ʭʦʪʭʦʥʳ 401 ʙʘʡʨ 

106°56'04.5"E 

47°54'25.3"N 

ʍʵʤʞʠʣʪ 2 
ʋɹ ʭʦʪ, ɹɻɼ 18-ʨ ʭʦʨʦʦ, 4-ʨ 

ʭʦʨʦʦʣʦʣ, 33 ʙʘʡʨ 

106°53'15.5"E 

47°55'20.9"N 

ʍʵʤʞʠʣʪ 3 

2018.04.07 

ʋɹ ʭʦʪ, ɹɿɼ 26-ʨ ʭʦʨʦʦ ñʂʨʠʩʪʘʣ 

ʪʘʫʥò ʭʦʪʭʦʥ 802-ʨ ʙʘʡʨ 1509 ʪʦʦʪ 

106°56'26.85"E 

47°54'22.62"N 

ʍʵʤʞʠʣʪ 4 
ʋɹ ʭʦʪ, ɹɻɼ 3-ʨ ʭʦʨʦʦ ñ ʅʘʨʥʳ 

ʭʦʨʦʦʣʦʣò 16-ʨ ʙʘʡʨ 

106°53'52.42"E 

47°54'21.23"N 

ʍʵʤʞʠʣʪ 5 

2018.04.27 

ʋɹ ʭʦʪ, ʍʋɼ 11-ʨ ʭʦʨʦʦ ñʄʘʨʰʘʣ 

ʪʘʫʥò ʭʦʪʭʦʥ 115-ʨ ʙʘʡʨ 

106°56'3.90"E 

47°53'38.30"N 

ʍʵʤʞʠʣʪ 6 
ʋɹ ʭʦʪ, ʍʋɼ 11-ʨ ʭʦʨʦʦ ñʄʘʨʰʘʣ 

ʪʘʫʥò ʭʦʪʭʦʥ 114-ʨ ʙʘʡʨ 

106°56'4.26"E 

47°53'37.25"N 

ʍʵʤʞʠʣʪ 7 

2018.05.10 

ʋɹ ʭʦʪ, ʉʍɼ 1-ʨ ʭʦʨʦʦ, ʦʨʙʠʪʳʥ 

ʛʫʜʘʤʞʠʥʜ ʦʨʰʠʭ ʪʝʭʥʠʢʠʡʥ ʙʘʡʨʥʳ 

ʦʨʯʠʤ 

106°45'24.14"E  

47°54'41.38"N 

ʍʵʤʞʠʣʪ 8 
ʋɹ ʭʦʪ, ɹɻɼ  5-ʨ ʭʦʨʦʦ, ɼʎʉ-4 

ʊᴆʍʂ-ʠʡʥ ʙʘʡʨ 

106.800012°E 

47.893198°N 

ʍʵʤʞʠʣʪ 9  
ʋɹ ʭʦʪ, ɹɿɼ 26-ʨ ʭʦʨʦʦ,ʥʳ ʅʘʨʣʘʛ 

ᴇʨʛᴇᴇ ʭʦʪʭʦʥʳ 721-ʨ ʙʘʡʨ 

1. 106°56'29.11"E 

        47°54'13.96"N 

2. 106°56'29.17"E 

47°54'13.33"N 

3. 106°56'28.25"E 

47°54'13.28"N 

4. 106°56'28.13"E 

47°54'13.98"N 

ʍʵʤʞʠʣʪ 10 2018.05.23 ʋɹ ʭʦʪ, ʍʋɼ 1-ʨ ʭʦʨʦʦ 19-ʨ 106.907066°E 
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ʭʦʨʦʦʣʦʣ ʊɽɻ- ʥr 25-ʨ ʙʘʡʨ 47.900654°N 

ʍʵʤʞʠʣʪ 11 2018.05.27 
ʋɹ ʭʦʪ, ʉɹɼ 6-ʨ ʭʦʨʦʦ ʙʘʛʘ ʪʦʡʨʫʫ 

23-ʨ ʙʘʡʨ 

47.925714" 

106.918723"  

ʍʵʤʞʠʣʪ 12 
2018.05-06 

ʩʘʨʜ 

59-ʨ ʩʫʨʛʫʫʣʴ 49-ʨ ʩʫʨʛʫʫʣʴ 
47.788731" 

106.707447" 

47.956792" 

106.903564" 

60-ʨ ʩʫʨʛʫʫʣʴ 58-ʨ ʩʫʨʛʫʫʣʴ 
47.865422" 

106.803625" 

47.978375" 

106.934615" 

41-ʨ ʩʫʨʛʫʫʣʴ 71-ʨ ʩʫʨʛʫʫʣʴ 
47.869464" 

106.817978" 

47.997740" 

106.970819" 

34-ʨ ʩʫʨʛʫʫʣʴ 72-ʨ ʩʫʨʛʫʫʣʴ 
47.873050" 

106.831987" 

47.960295" 

106.898872" 

42-ʨ ʩʫʨʛʫʫʣʴ 17-ʨ ʩʫʨʛʫʫʣʴ 
47.915239" 

106.775467" 

47.948400" 

106.912569" 

65-ʨ ʩʫʨʛʫʫʣʴ 11-ʨ ʩʫʨʛʫʫʣʴ 
47.921552" 

106.795148" 

47.914979" 

106.898092" 

105-ʨ ʩʫʨʛʫʫʣʴ ʏɼ ʕʄʅʵʛʜʵʣ 
47.954072" 

106.848593" 

47.925484" 

106.913809" 

ʉʍɼ ʕʄʅʵʛʜʵʣ ʉɹɼ ʕʄʅʵʛʜʵʣ 
47.915085" 

106.846335" 

47.931053" 

106.928000" 

57-ʨ ʩʫʨʛʫʫʣʴ 87-ʨ ʩʫʨʛʫʫʣʴ 
47.941417" 

106.909625" 

47.918135" 

107.035614" 

ʍʵʤʞʠʣʪ 13 2018.06.03 

ʋɹ ʭʦʪ, ɹɿɼ 26-ʨ ʭʦʨʦʦʥʳ ʥʫʪʘʛ 

ʜʵʚʩʛʵʨʪ ʙʘʡʨʣʘʭ ʆʣʠʤʧ ʚʠʣʣʘʞ 

ʭʦʪʭʦʥʳ 200ïʨ ʙʘʡʨ 47.904005" 

106.929783" ʋɹ ʭʦʪ, ɹɿɼ 26-ʨ ʭʦʨʦʦʥʳ ʥʫʪʘʛ 

ʜʵʚʩʛʵʨʪ ʙʘʡʨʣʘʭ ʆʣʠʤʧ ʚʠʣʣʘʞ 

ʭʦʪʭʦʥʳ 200-ʨ ʙʘʡʨʥʳ 270 ʪʦʦʪ 

ʍʵʤʞʠʣʪ 14 2018.06.06 
ʋɹ ʭʦʪ, ɹɻɼ 20-ʨ ʭʦʨʦʦ ʊʕʎ-4 ʊᴆʍʂ 

ɿʘʭʠʨʛʘʘʥʳ 1-ʨ ʙʘʡʨ 

47.893032" 

106.7997634" 

ʍʵʤʞʠʣʪ 15 2018.06.08 
ʋɹ ʭʦʪ, ɹɿɼ 11-ʨ ʭʦʨʦʦ, ʋʨʛʘʭ 

ʅʘʨʘʥ ʭʦʨʦʦʣʣʳʥ 10-ʨ ʙʘʡʨ 

47.874938" 

107.113810" 

ʍʵʤʞʠʣʪ 16 2018.09.08 
ʋɹ ʭʦʪ, ʍʋɼ 15-ʨ ʭʦʨʦʦ ʍװʥʥ2222 װ 

ʭʦʨʦʦʣʣʳʥ 108-ʨ ʙʘʡʨ 

47.895201" 

106.921591" 

ʍʵʤʞʠʣʪ 17 

2018.09.10 
ʋɹ ʭʦʪ, ʍʋɼ 11-ʨ ʭʦʨʦʦ ʄʘʨʰʘʣ 

ʪʘʫʥ ʭʦʪʭʦʥʳ 114-ʨ ʙʘʡʨ 

47.53'37.18" 

106.56'04.69ò 

2018.09.11 
ʋɹ ʭʦʪ, ʍʋɼ 3-ʨ ʭʦʨʦʦ ʈʠʚʝʨ ʉʪʦʫʥ-

2 ʭʦʪʭʦʥʳ 26ɸ ʙʘʡʨ 

47.54'08.82" 

106.53'10.08" 

ʍʵʤʞʠʣʪ 18 

2018.09.15 
ʋɹ ʭʦʪ ɹɿɼ 11-ʨ ʭʦʨʦʦ, ʋʨʛʘʭ ʅʘʨʘʥ 

ʭʦʨʦʦʣʣʳʥ 10-ʨ ʙʘʡʨ 

47.874938" 

107.113810" 
2018.09.16 

ʋɹ ʭʦʪ ɹɿɼ 11-ʨ ʭʦʨʦʦ, ʋʨʛʘʭ ʅʘʨʘʥ 

ʭʦʨʦʦʣʣʳʥ 10-ʨ ʙʘʡʨʥʳ 44 ʪʦʦʪ 

2018.09.17 
ʋɹ ʭʦʪ ɹɿɼ 11-ʨ ʭʦʨʦʦ, ʋʨʛʘʭ ʅʘʨʘʥ 

ʭʦʨʦʦʣʣʳʥ 10-ʨ ʙʘʡʨ 

 

1. ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ 12-ʨ ʭʦʨʦʦʥʜ ʭʠʡʩʵʥ ʭʵʤʞʠʣʪ 

ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ 12-ʨ ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʭ ɹʘʷʥʤʦʥʛʦʣ ʭʦʪʭʦʥʳ 401-ʨ ʙʘʡʨʥʳ 

ʜʵʵʚʵʨ ʜʵʵʨ ʙʘʡʨʣʘʭ ʩʘʡʪʳʥ ʘʥʪʝʥʥʳ ʛʦʣ ʯʠʛʣʵʣʜ ʙʦʣʦʥ ʦʡʨ ʦʨʯʠʤʜ ʥʴ ʨʘʜʠʦ 

ʜʘʚʪʘʤʞʪʘʡ ʎʉʆ-ʛʠʡʥ ʭװʯʣʵʛʠʡʥ ʭʵʤʞʠʣʪװװʜʠʡʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ. 
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 3.7-ʨ ʟʫʨʘʛ. 1-ʨ ʮʵʛʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ           3.8-ʨ ʟʫʨʘʛ. 2-ʨ ʮʵʛʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

 

3.9-ʨ ʟʫʨʘʛ. 3-ʨ ʮʵʛʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ           3.10-ʨ ʟʫʨʘʛ. ɼʵʵʜ ʜʘʚʭʨʳʥ ʪʝʭʥʠʢʠʡʥ 

 ᴇʨᴇᴇʥʜ ʭʠʡʩʵʥ ʭʵʤʞʠʣʪ 

 

 

 

3.2-ʨ ʭװʩʥʵʛʪ. ɸʥʪʝʥʥʳ ʮʘʮʘʨʛʘʣʪʳʥ ʙװʩʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

ɻʘʟʨʳʥ ʟʫʨʘʛ ʜʵʵʨ ʪʵʤʜʵʛʣʵʩʵʥ ʮʵʛʠʡʥ ˉ ʍʎ-1 ʍʎ-2 ʍʎ-3 

ɸʥʪʝʥʥʳ ᴇʥʜᴇʨ [ʤ] 3 3 3 

ʍʵʤʞʠʣʪ ʭʠʡʩʵʥ ʘʥʪʝʥʥʳ ᴇʥʜᴇʨ [ʤ] 2 2 2 

ɸʥʪʝʥʥʘʘʩ ʭʵʤʞʠʣʪʠʡʥ ʮʵʛ ʭװʨʪʵʣʭ ʟʘʡ [ʤ] 2 2 2 

ɹʘʡʰʠʥ ʜʵʵʨʭ ʭʵʤʞʠʣʪʠʡʥ ʜװʥ [V/m] 3.23 8.88 4.89 

ʍʵʤʞʠʣʪʠʡʥ ʜװʥ [ɺʪ/ʤ
2
] 0.027 0.209 0.063 

ʍʷʟʛʘʘʨʳʥ ʪװʚʰʠʥ [ɺʪ/ʤ
2
] 

MNS 5594:2015 ʩʪʘʥʜʘʨʪʳʥ ʫʪʛʘ:  

LTE 4G /788-798 ʄɻʮ/ װʝʜ 3.94-3.99 ɺʪ/ʤ
2 
 

CDMA900-2G /935-947.5 ʄɻʮ/ װʝʜ 4.67-4.73ɺʪ/ʤ
2
 

LTE 4G /1830-1840 ʄɻʮ/ װʝʜ 9.15-9.2 ɺʪ/ʤ
2
 

WCDMA 3G /2160-2170 ʄɻʮ/ װʝʜ 10 ɺʪ/ʤ
2
 

ʊʫʩ ʘʥʪʝʥʥ ʙʦʣʦʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ ʥʴ ʄʦʙʠʢʦʤ ʍʍʂ-ʠʡʥ 2G, 3G, 4G ʩװʣʞʵʵʥʠʡ 

ʥʵʚʪʨװװʣʵʛʯ ʙʘʘʟ ʩʪʘʥʮ ʶʤ. ɸʞʠʣʣʘʞ ʙʫʡ ʨʘʜʠʦ ʜʘʚʪʘʤʞʠʡʥ ʤʵʜʵʵʣʣʠʡʛ Anritsu 

2724B ʩʧʝʢʪʨ ʘʥʘʣʠʟʘʪʦʨ ʘʰʠʛʣʘʥ ʭʵʤʞʠʣʪ ʭʠʡʥ ʜʦʦʨʭ ʟʫʨʘʛʪ װʟװװʣʵʚ. 
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3.11-ʨ ʟʫʨʘʛ. ɸʞʠʣʣʘʞ ʙʫʡ ʨʘʜʠʦ ʜʘʚʪʘʤʞʠʡʥ ʤʵʜʵʵʣʵʣ 

ʍʵʤʞʠʣʪʠʡʥ ʫʪʛʘʘʩ װʟʵʭʵʜ ʄʦʙʠʢʦʤ ʍʍʂ-ʠʡʥ ʙʘʘʟ ʩʪʘʥʮʳʥ ʭʫʚʴʜ ñMNS 

5594:2015 - ʈʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ ʭװʥʜ װʟװװʣʵʭ 

ʥᴇʣᴇᴇʥʠʡ ʘʶʫʣʛװʡʥ ʪװʚʰʠʥò (3ʂɻʮ-ʵʵʩ 300ɻɻʮ) ʩʪʘʥʜʘʨʪʳʥ 4.3-ʨ ʟװʡʣʠʡʥ 9-ʨ 

ʭװʩʥʵʛʪʠʡʥ ʦʣʦʥ ʥʠʡʪʠʡʥ ʭʫʚʴʜ ʙʫʶʫ ʭʷʥʘʣʪʛװʡ ʦʨʯʠʥ ʜʘʭʴ ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘʥʳ 

ʭװʣʮʵʭ ʭʘʤʛʠʡʥ ʠʭ ʥᴇʣᴇᴇʥʠʡ ʭʷʟʛʘʘʨʳʥ ʪװʚʰʥʵʵʩ ʜʦʦʛʫʫʨ ʙʘʡʛʘʘ ʫʯʠʨ ʩʪʘʥʜʘʨʪʳʥ 

ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʞ ʙʘʡʛʘʘ ʙʦʣʥʦ. 
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2. ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ 18-ʨ ʭʦʨʦʦʥʜ ʭʠʡʩʵʥ ʭʵʤʞʠʣʪ 

ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ 18-ʨ ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʭ 33-ʨ ʙʘʡʨʥʳ ʜʵʵʚʵʨ ʜʵʵʨ ʙʘʡʨʣʘʭ 

ʩʘʡʪʳʥ ʘʥʪʝʥʥʳ ʛʦʣ ʯʠʛʣʵʣʜ ʙʦʣʦʥ ʦʡʨ ʦʨʯʠʤʜ ʥʴ ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʎʉʆ-ʛʠʡʥ 

ʭװʯʣʵʛʠʡʥ ʭʵʤʞʠʣʪװװʜʠʡʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ. 

3.12-ʨ ʟʫʨʘʛ. ʍʵʤʞʠʣʪʠʡʥ 1, 2-ʨ ʮʵʛʠʡʥ ʫʪʛʘ          3.13-ʨ ʟʫʨʘʛ. ʍʵʤʞʠʣʪʠʡʥ 3, 4-ʨ ʮʵʛʠʡʥ ʫʪʛʘ 

3.14-ʨ ʟʫʨʘʛ. ɼʵʵʜ ʜʘʚʭʨʳʥ ʪʝʭʥʠʢʠʡʥ                    3.15-ʨ ʟʫʨʘʛ. ʍʘʤʛʠʡʥ ʜʵʵʜ ʜʘʚʭʨʳʥ 
                    ᴇʨᴇᴇʥʜ ʭʠʡʩʵʥ ʭʵʤʞʠʣʪ        90 ʪʦʦʪʦʜ ʭʠʡʩʵʥ ʭʵʤʞʠʣʪ 

                   3.3-ʨ ʭװʩʥʵʛʪ. ɸʥʪʝʥʥʳ ʮʘʮʘʨʛʘʣʪʳʥ ʙװʩʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

ɻʘʟʨʳʥ ʟʫʨʘʛ ʜʵʵʨ ʪʵʤʜʵʛʣʵʩʵʥ ʮʵʛʠʡʥ ˉ ʍʎ-1 ʍʎ-2 ʍʎ-3 ʍʎ-4 

ɸʥʪʝʥʥʳ ᴇʥʜᴇʨ [ʤ] 4 4 4 4 

ʍʵʤʞʠʣʪ ʭʠʡʩʵʥ ʘʥʪʝʥʥʳ ᴇʥʜᴇʨ [ʤ] 2 2 2 2 

ɸʥʪʝʥʥʘʘʩ ʭʵʤʞʠʣʪʠʡʥ ʮʵʛ ʭװʨʪʵʣʭ ʟʘʡ [ʤ] 2 2 2 2 

ɹʘʡʰʠʥ ʜʵʵʨʭ ʭʵʤʞʠʣʪʠʡʥ ʜװʥ [V/m] 5.02 6.08 7.34 13.98 

ʍʵʤʞʠʣʪʠʡʥ ʜװʥ [ɺʪ/ʤ
2
] 0.066 0.098 0.142 0.518 

ʍʷʟʛʘʘʨʳʥ ʪװʚʰʠʥ [ɺʪ/ʤ
2
] 

MNS 5594:2015 ʩʪʘʥʜʘʨʪʳʥ ʫʪʛʘ:  

LTE 4G /788-798 ʄɻʮ/ װʝʜ 3.94-3.99 ɺʪ/ʤ
2
  

CDMA900-2G /935-947.5 ʄɻʮ/ װʝʜ 4.67-4.73ɺʪ/ʤ
2
 

LTE 4G /1830-1840 ʄɻʮ/ װʝʜ 9.15-9.2 ɺʪ/ʤ
2
  

WCDMA 3G /2160-2170 ʄɻʮ/ װʝʜ 10 ɺʪ/ʤ
2
 

ʍʵʤʞʠʣʪʠʡʥ ʫʪʛʘʘʩ װʟʵʭʵʜ ʄʦʙʠʢʦʤ ʍʍʂ-ʠʡʥ ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʪʦʥʦʛ 

ʪᴇʭᴇᴇʨᴇʤʞ ʥʴ ñMNS 5594:2015 - ʈʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ 

ʭװʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʥʠʡ ʘʶʫʣʛװʡʥ ʪװʚʰʠʥò (3ʂɻʮ-ʵʵʩ 300ɻɻʮ) ʩʪʘʥʜʘʨʪʳʥ 4.3-ʨ 

ʟװʡʣʠʡʥ 9-ʨ ʭװʩʥʵʛʪʠʡʥ ʦʣʦʥ ʥʠʡʪʠʡʥ ʭʫʚʴʜ ʙʫʶʫ ʭʷʥʘʣʪʛװʡ ʦʨʯʠʥ ʜʘʭʴ 

ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘʥʳ ʭװʣʮʵʭ ʭʘʤʛʠʡʥ ʠʭ ʥᴇʣᴇᴇʥʠʡ ʭʷʟʛʘʘʨʳʥ ʪװʚʰʥʵʵʩ ʜʦʦʛʫʫʨ 

ʙʘʡʛʘʘ ʫʯʠʨ ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʞ ʙʘʡʛʘʘ ʙʦʣʥʦ. 
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3. ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ 26-ʨ ʭʦʨʦʦʥʜ ʭʠʡʩʵʥ ʭʵʤʞʠʣʪ 

ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ 26-ʨ ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʭ ñʂʨʠʩʪʘʣ ʪʘʫʥò ʭʦʪʭʦʥʳ 802-ʨ ʙʘʡʨʥʳ 

1509 ʪʦʦʪ ʙʘʡʨʥʳ ʜʦʪʦʨ 3.16-ʨ ʟʫʨʘʛʪ װʟװװʣʩʵʥ ʙʘʡʨʰʣʘʘʨ 12 ʮʵʛʪ ʭʵʤʞʠʣʪװװʜʠʡʛ 

ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ.  

 

3.16-ʨ ʟʫʨʘʛ. ʍʵʤʞʠʣʪʵʜ ʭʘʤʨʘʛʜʩʘʥ ʙʘʡʨʰʠʣ 

 

3.17-ʨ ʟʫʨʘʛ. (1-4)-ʨ ʮʵʛװװʜʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ 

 

3.18-ʨ ʟʫʨʘʛ. (5-8)-ʨ ʮʵʛװװʜʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ 

 

3.19-ʨ ʟʫʨʘʛ. (9-12)-ʨ ʮʵʛװװʜʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ 
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3.4-ʨ ʭװʩʥʵʛʪ. ɸʥʪʝʥʥʳ ʮʘʮʘʨʛʘʣʪʳʥ ʙװʩʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

ʈʘʜʠʦ 

ʜʘʚʪʘʤʞ [ʄɻʮ] 
700 ʄɻʮ ï 2100 ʄɻʮ 

ʍʵʤʞʠʣʪʠʡʥ 

ʮʵʛ 
1 2 3 4 5 6 7 8 9 10 11 12 

ʍʵʤʞʠʣʪʠʡʥ 

ʭʘʤʛʠʡʥ ʠʭ 

ʫʪʛʘ [ɺ/ʤ] 

0.1

5 
3.19 0.65 3.69 5.00 0.49 0.65 0.54 0.53 0.39 0.92 0.91 

ʏʘʜʣʳʥ ʥʷʛʪ 

[ɺʪ/ʤ
2
] 

0.0

0 

0.02

7 

0.00

1 

0.03

6 

0.06

6 

0.00

1 

0.00

1 

0.00

1 

0.00

1 
0.000 0.002 0.002 

MNS 5594:2015 

ʍʍʅ ʙʫʶʫ 

ʭʷʟʛʘʘʨʳʥ 

ʪװʚʰʠʥ [ɺʪ/ʤ
2
] 

700ï2100 ʄɻʮ-ʠʡʥ ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʜʦʭʠʦʥʳ ʭʫʚʴʜ 3.5ï10 ɺʪ/ʤ
2
 

ñMNS 5594:2015 - ʈʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ ʭװʥʜ 

 ʩʥʵʛʪʠʡʥ ʦʣʦʥװʡʣʠʡʥ 9-ʨ ʭװʚʰʠʥò ʩʪʘʥʜʘʨʪʳʥ 4.3-ʨ ʟװʡʥ ʪװʣʵʭ ʥᴇʣᴇᴇʥʠʡ ʘʶʫʣʛװװʟװ

ʥʠʡʪʠʡʥ ʭʫʚʴʜ ʙʫʶʫ ʭʷʥʘʣʪʛװʡ ʦʨʯʥʳ 700-2100ʄɻʮ-ʠʡʥ ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘʥʳ 

ʯʘʜʣʳʥ ʥʷʛʪʳʥ װʡʣʯʣʵʛʯ ʫʪʛʘʜ ʭʵʤʞʠʣʪ ʭʠʡʭʵʜ ʛʘʜʥʘ ʦʨʯʥʳ ʯʘʜʣʳʥ ʥʷʛʪ ʥʴ ʭװʣʮʵʭ 

ʭʘʤʛʠʡʥ ʙʘʛʘ ʥᴇʣᴇᴇʥʠʡ ʭʷʟʛʘʘʨʳʥ ʪװʚʰʥʵʵʩ (3.5ɺʪ/ʤ2) ʙʘʛʘ ʙʘʡʥʘ. 

4. ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ 3-ʨ ʭʦʨʦʦʥʜ ʭʠʡʩʵʥ ʭʵʤʞʠʣʪ 

ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ 3-ʨ ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʭ ñʅʘʨʥʳ ʭʦʨʦʦʣʦʣò ʭʦʪʭʦʥʳ 16-ʨ ʙʘʡʨʥʳ 

ʜʵʵʚʵʨ ʜʵʵʨ ʩʫʫʨʠʣʫʫʣʩʘʥ װװʨʵʥ ʭʦʣʙʦʦʥʳ ʙʘʘʟ ʩʪʘʥʮʳʥ ʮʘʮʘʨʛʘʣʪʳʥ ʙװʩʠʡʥ 9 

ʮʵʛʪ ʭʵʤʞʠʣʪװװʜʠʡʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ. 

 
  3.20-ʨ ʟʫʨʘʛ. ʅʵʚʪʨװװʣʵʛʯ ʘʥʪʝʥʥʫʫʜʳʥ                         3.21-ʨ ʟʫʨʘʛ. I-ʨ ʩʝʢʪʦʨ ʘʥʪʝʥʥʳ 

                 ʩʫʫʨʠʣʘʛʜʩʘʥ ʙʘʡʜʘʣ                 ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ 

3.22-ʨ ʟʫʨʘʛ. II-ʨ ʩʝʢʪʦʨ ʘʥʪʝʥʥʳ                             3.23-ʨ ʟʫʨʘʛ. III-ʨ ʩʝʢʪʦʨ ʘʥʪʝʥʥʳ 

ʭɻ ʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ           ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ 
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3.5-ʨ ʭװʩʥʵʛʪ. ɸʥʪʝʥʥʳ ʮʘʮʘʨʛʘʣʪʳʥ ʙװʩʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

ʈʘʜʠʦ ʜʘʚʪʘʤʞ [ʄɻʮ] 700 ʄɻʮ ï 2100 ʄɻʮ 

ʍʵʤʞʠʣʪʠʡʥ ʮʵʛ 1 2 3 4 5 6 7 8 9 

ʍʵʤʞʠʣʪʠʡʥ ʭʘʤʛʠʡʥ ʠʭ 

ʫʪʛʘ [ɺ/ʤ] 
3.78 8.64 7.00 7.50 4.92 5.52 7.72 5.83 7.17 

ʏʘʜʣʳʥ ʥʷʛʪ [ɺʪ/ʤ
2
] 0.038 0.198 0.130 0.149 0.064 0.070 0.158 0.090 0.136 

MNS 5594:2015  

ʍʍʅ ʙʫʶʫ ʭʷʟʛʘʘʨʳʥ 

ʪװʚʰʠʥ [ɺʪ/ʤ
2
] 

700 ï 2100ʄɻʮ-ʠʡʥ ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʜʦʭʠʦʥʳ ʭʫʚʴʜ  

3.5 ï 10 ɺʪ/ʤ
2
 

ñMNS 5594:2015 - ʈʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ ʭװʥʜ 

 ʩʥʵʛʪʠʡʥ ʦʣʦʥװʡʣʠʡʥ 9-ʨ ʭװʚʰʠʥò ʩʪʘʥʜʘʨʪʳʥ 4.3-ʨ ʟװʡʥ ʪװʣʵʭ ʥᴇʣᴇᴇʥʠʡ ʘʶʫʣʛװװʟװ

ʥʠʡʪʠʡʥ ʭʫʚʴʜ ʙʫʶʫ ʭʷʥʘʣʪʛװʡ ʦʨʯʥʳ 700-2100ʄɻʮ-ʠʡʥ ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘʥʳ 

ʯʘʜʣʳʥ ʥʷʛʪʳʥ װʡʣʯʣʵʛʯ ʫʪʛʘʜ ʭʵʤʞʠʣʪ ʭʠʡʭʵʜ ʛʘʜʥʘ ʦʨʯʥʳ ʯʘʜʣʳʥ ʥʷʛʪ ʥʴ ʭװʣʮʵʭ 

ʭʘʤʛʠʡʥ ʙʘʛʘ ʥᴇʣᴇᴇʥʠʡ ʭʷʟʛʘʘʨʳʥ ʪװʚʰʥʵʵʩ (3.5ɺʪ/ʤ2) ʙʘʛʘ ʙʘʡʥʘ.  

5. ʍʘʥ-ʋʫʣ ʜװװʨʛʠʡʥ 11-ʨ ʭʦʨʦʦʥʜ ʭʠʡʩʵʥ ʭʵʤʞʠʣʪ 

ʍʘʥ-ʋʫʣ ʜװװʨʛʠʡʥ 11-ʨ ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʭ ñʄʘʨʰʘʣ ʪʘʫʥò ʭʦʪʭʦʥʳ 115-ʨ ʙʘʡʨʥʳ 

1-ʨ ʦʨʮʥʳ ʜʵʵʚʵʨ ʜʵʵʨ ʩʫʫʨʠʣʫʫʣʩʘʥ װװʨʵʥ ʭʦʣʙʦʦʥʳ ʙʘʘʟ ʩʪʘʥʮʫʫʜʳʥ 

ʮʘʮʘʨʛʘʣʪʳʥ ʙװʩʠʡʥ 9 ʮʵʛʪ ʭʵʤʞʠʣʪװװʜʠʡʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ. 

 

  3.24-ʨ ʟʫʨʘʛ. ʅʵʚʪʨװװʣʵʛʯ ʘʥʪʝʥʥʫʫʜʳʥ                        3.25-ʨ ʟʫʨʘʛ. I-ʨ ʩʝʢʪʦʨ ʘʥʪʝʥʥʳ 

                 ʩʫʫʨʠʣʘʛʜʩʘʥ ʙʘʡʜʘʣ                 ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ 

 

3.26-ʨ ʟʫʨʘʛ. II-ʨ ʩʝʢʪʦʨ ʘʥʪʝʥʥʳ                          3.27-ʨ ʟʫʨʘʛ. III-ʨ ʩʝʢʪʦʨ ʘʥʪʝʥʥʳ 

ʭɻ ʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ            ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ 
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3.6-ʨ ʭװʩʥʵʛʪ. ɸʥʪʝʥʥʳ ʮʘʮʘʨʛʘʣʪʳʥ ʙװʩʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

ʈʘʜʠʦ ʜʘʚʪʘʤʞ [ʄɻʮ] 700 ʄɻʮ ï 2100 ʄɻʮ 

ʍʵʤʞʠʣʪʠʡʥ ʮʵʛ 1 2 3 4 5 6 7 8 9 

ʍʵʤʞʠʣʪʠʡʥ ʭʘʤʛʠʡʥ ʠʭ 

ʫʪʛʘ [ɺ/ʤ] 
4.2 3.89 4.58 7.44 5.34 8.61 3.53 4.13 7.62 

ʏʘʜʣʳʥ ʥʷʛʪ [ɺʪ/ʤ
2
] 0.047 0.040 0.056 0.147 0.046 0.197 0.033 0.045 0.154 

MNS 5594:2015  

ʍʍʅ ʙʫʶʫ ʭʷʟʛʘʘʨʳʥ 

ʪװʚʰʠʥ [ɺʪ/ʤ
2
] 

700 ï 2100 ʄɻʮ-ʠʡʥ ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʜʦʭʠʦʥʳ ʭʫʚʴʜ 

3.5 ï 10 ɺʪ/ʤ
2
 

ñMNS 5594:2015 - ʈʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ ʭװʥʜ 

 ʩʥʵʛʪʠʡʥ ʦʣʦʥװʡʣʠʡʥ 9-ʨ ʭװʚʰʠʥò ʩʪʘʥʜʘʨʪʳʥ 4.3-ʨ ʟװʡʥ ʪװʣʵʭ ʥᴇʣᴇᴇʥʠʡ ʘʶʫʣʛװװʟװ

ʥʠʡʪʠʡʥ ʭʫʚʴʜ ʙʫʶʫ ʭʷʥʘʣʪʛװʡ ʦʨʯʥʳ 700-2100ʄɻʮ-ʠʡʥ ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘʥʳ 

ʯʘʜʣʳʥ ʥʷʛʪʳʥ װʡʣʯʣʵʛʯ ʫʪʛʘʜ ʭʵʤʞʠʣʪ ʭʠʡʞ ʛװʡʮʵʪʛʵʣʵʵ. ʍʵʤʞʠʣʪʠʡʥ ʫʪʛʘʘʩ 

 ʣʮʵʭ ʭʘʤʛʠʡʥ ʠʭ ʥᴇʣᴇᴇʥʠʡ ʭʷʟʛʘʘʨʳʥװʟʵʭʵʜ ʛʘʜʥʘ ʦʨʯʥʳ ʯʘʜʣʳʥ ʥʷʛʪ ʥʴ ʭװ

ʪװʚʥhʵʵʩ ʙʘʛʘ ʙʘʡʥʘ. 

6. ʍʘʥ-ʋʫʣ ʜװװʨʛʠʡʥ 11-ʨ ʭʦʨʦʦʥʜ ʭʠʡʩʵʥ ʭʵʤʞʠʣʪ 

ʍʘʥ-ʋʫʣ ʜװװʨʛʠʡʥ 11-ʨ ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʭ ñʄʘʨʰʘʣ ʪʘʫʥò ʭʦʪʭʦʥʳ 114-ʨ ʙʘʡʨʥʳ 

ʜʵʵʚʵʨ ʜʵʵʨ ʩʫʫʨʠʣʫʫʣʩʘʥ װװʨʵʥ ʭʦʣʙʦʦʥʳ ʙʘʘʟ ʩʪʘʥʮʫʫʜʳʥ ʮʘʮʘʨʛʘʣʪʳʥ ʙװʩʠʡʥ 9 

ʮʵʛʪ ʭʵʤʞʠʣʪװװʜʠʡʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ. 

 

      3.28-ʨ ʟʫʨʘʛ. ʅʵʚʪʨװװʣʵʛʯ ʘʥʪʝʥʥʫʫʜʳʥ                       3.29-ʨ ʟʫʨʘʛ. I-ʨ ʩʝʢʪʦʨ ʘʥʪʝʥʥʳ 
                    ʩʫʫʨʠʣʘʛʜʩʘʥ ʙʘʡʜʘʣ                ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ 

  

    3.30-ʨ ʟʫʨʘʛ. II-ʨ ʩʝʢʪʦʨ ʘʥʪʝʥʥʳ                 3.31-ʨ ʟʫʨʘʛ. III-ʨ ʩʝʢʪʦʨ ʘʥʪʝʥʥʳ 
ʭɻ ʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ            ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ 
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3.7-ʨ ʭװʩʥʵʛʪ. ɸʥʪʝʥʥʳ ʮʘʮʘʨʛʘʣʪʳʥ ʙװʩʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

ʈʘʜʠʦ ʜʘʚʪʘʤʞ [ʄɻʮ] 700 ʄɻʮ ï 2100 ʄɻʮ 

ʍʵʤʞʠʣʪʠʡʥ ʮʵʛ 1 2 3 4 5 6 7 8 9 

ʍʵʤʞʠʣʪʠʡʥ ʭʘʤʛʠʡʥ ʠʭ 

ʫʪʛʘ [ɺ/ʤ] 
6.29 5.34 4.71 5.04 4.20 6.67 4.58 9.73 4.25 

ʏʘʜʣʳʥ ʥʷʛʪ [ɺʪ/ʤ
2
] 0.105 0.076 0.059 0.067 0.047 0.118 0.056 0.251 0.048 

MNS 5594:2015  

ʍʍʅ ʙʫʶʫ ʭʷʟʛʘʘʨʳʥ 

ʪװʚʰʠʥ [ɺʪ/ʤ
2
] 

700 ï 2100 ʄɻʮ-ʠʡʥ ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʜʦʭʠʦʥʳ ʭʫʚʴʜ 

3.5 ï 10 ɺʪ/ʤ
2
 

ñMNS 5594:2015 - ʈʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ ʭװʥʜ 

 ʩʥʵʛʪʠʡʥ ʦʣʦʥװʡʣʠʡʥ 9-ʨ ʭװʚʰʠʥò ʩʪʘʥʜʘʨʪʳʥ 4.3-ʨ ʟװʡʥ ʪװʣʵʭ ʥᴇʣᴇᴇʥʠʡ ʘʶʫʣʛװװʟװ

ʥʠʡʪʠʡʥ ʭʫʚʴʜ ʙʫʶʫ ʭʷʥʘʣʪʛװʡ ʦʨʯʥʳ 700-2100ʄɻʮ-ʠʡʥ ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘʥʳ 

ʯʘʜʣʳʥ ʥʷʛʪʳʥ װʡʣʯʣʵʛʯ ʫʪʛʘʜ ʭʵʤʞʠʣʪ ʭʠʡʞ ʛװʡʮʵʪʛʵʣʵʵ. ʍʵʤʞʠʣʪʠʡʥ ʫʪʛʘʘʩ 

 ʣʮʵʭ ʭʘʤʛʠʡʥ ʠʭ ʥᴇʣᴇᴇʥʠʡ ʭʷʟʛʘʘʨʳʥװʟʵʭʵʜ ʛʘʜʥʘ ʦʨʯʥʳ ʯʘʜʣʳʥ ʥʷʛʪ ʥʴ ʭװ

ʪװʚʥhʵʵʩ ʙʘʛʘ ʙʘʡʥʘ. 

7. ʉʦʥʛʠʥʦʭʘʡʨʭʘʥ ʜװװʨʛʠʡʥ 1-ʨ ʭʦʨʦʦʥʜ ʭʠʡʩʵʥ ʭʵʤʞʠʣʪ 

ʉʦʥʛʠʥʦʭʘʡʨʭʘʥ ʜװװʨʛʠʡʥ 1-ʨ ʭʦʨʦʦ, ʦʨʙʠʪʳʥ ʛʫʜʘʤʞʠʥʜ ʙʘʡʨʣʘʭ ʪʝʭʥʠʢʠʡʥ 

ʙʘʡʨʥʳ ʦʨʯʠʤʜ ʩʫʫʨʠʣʫʫʣʩʘʥ ʩʘʥʩʨʳʥ ʭʦʣʙʦʦʥʳ ʛʘʟʨʳʥ ʩʪʘʥʮʳʥ ʥʵʚʪʨװװʣʵʭ 

ʙʦʣʦʥ ʭװʣʵʵʥ ʘʚʘʭ ʘʥʪʝʥʥʫʫʜʳʥ ʮʘʮʘʨʛʘʣʪʳʥ ʙװʩʠʡʥ 8 ʮʵʛʪ ʭʵʤʞʠʣʪװװʜʠʡʛ ʭʠʡʞ 

ʛװʡʮʵʪʛʵʩʵʥ. ʍʵʤʞʠʣʪʵʜ 1ɻɻʮ - 18ɻɻʮ-ʠʡʥ HORN ʘʥʪʝʥʥ ʘʰʠʛʣʘʩʘʥ. 

 
3.32-ʨ ʟʫʨʘʛ. ʉʘʥʩʨʳʥ ʭʦʣʙʦʦʥʳ ʛʘʟʨʳʥ ʩʪʘʥʮʳʥ ʥʵʚʪʨװװʣʵʭ ʙʦʣʦʥ 

ʭװʣʵʵʥ ʘʚʘʭ ʘʥʪʝʥʥʫʫʜʳʥ ʙʘʡʨʰʠʣ  
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3.33-ʨ ʟʫʨʘʛ. 1-ʨ ʮʵʛʠʡʥ 13000ʄɻʮ ʘʥʪʝʥʥʳ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ 

 

3.34-ʨ ʟʫʨʘʛ. 1-ʨ ʮʵʛʠʡʥ 14000ʄɻʮ ʘʥʪʝʥʥʳ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ 

 

3.35-ʨ ʟʫʨʘʛ. 2-ʨ ʮʵʛʠʡʥ 13000ʄɻʮ ʘʥʪʝʥʥʳ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ  
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3.36-ʨ ʟʫʨʘʛ. 2-ʨ ʮʵʛʠʡʥ 14000ʄɻʮ ʘʥʪʝʥʥʳ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ  

 

3.37-ʨ ʟʫʨʘʛ. 3-ʨ ʮʵʛʠʡʥ 13000 ʄɻʮ ʘʥʪʝʥʥʳ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ 

  

3.38-ʨ ʟʫʨʘʛ. 3-ʨ ʮʵʛʠʡʥ 14000 ʄɻʮ ʘʥʪʝʥʥʳ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ 
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3.39-ʨ ʟʫʨʘʛ. 4-ʨ ʮʵʛʠʡʥ 13000ʄɻʮ ʘʥʪʝʥʥʳ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ 

  

3.40-ʨ ʟʫʨʘʛ. 4-ʨ ʮʵʛʠʡʥ 14000ʄɻʮ ʘʥʪʝʥʥʳ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ  

 

3.41-ʨ ʟʫʨʘʛ. 5-ʨ ʮʵʛʠʡʥ 13000ʄɻʮ ʘʥʪʝʥʥʳ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ 
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3.42-ʨ ʟʫʨʘʛ. 5-ʨ ʮʵʛʠʡʥ 14000ʄɻʮ ʘʥʪʝʥʥʳ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ 

 

3.43-ʨ ʟʫʨʘʛ. 6-ʨ ʮʵʛʠʡʥ 13000ʄɻʮ ʘʥʪʝʥʥʳ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ 

 

3.44-ʨ ʟʫʨʘʛ. 6-ʨ ʮʵʛʠʡʥ 14000ʄɻʮ ʘʥʪʝʥʥʳ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ 
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3.45-ʨ ʟʫʨʘʛ. 7-ʨ ʮʵʛʠʡʥ 13000ʄɻʮ ʘʥʪʝʥʥʳ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ 

 

3.46-ʨ ʟʫʨʘʛ. 7-ʨ ʮʵʛʠʡʥ 14000ʄɻʮ ʘʥʪʝʥʥʳ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ 

 

3.47-ʨ ʟʫʨʘʛ. 8-ʨ ʮʵʛʠʡʥ 13000ʄɻʮ ʘʥʪʝʥʥʳ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ    
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3.48-ʨ ʟʫʨʘʛ. 8-ʨ ʮʵʛʠʡʥ 14000ʄɻʮ ʘʥʪʝʥʥʳ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ    
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3.8-ʨ ʭװʩʥʵʛʪ. ɸʥʪʝʥʥʳ ʮʘʮʘʨʛʘʣʪʳʥ ʙװʩʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

ʈʘʜʠʦ ʜʘʚʪʘʤʞ [ʄɻʮ] 3000 ʄɻʮ ï 30000 ʄɻʮ 

ʍʵʤʞʠʣʪʠʡʥ ʮʵʛ 1 2 3 4 5 6 7 8 

ʍʵʤʞʠʣʪʠʡʥ ʭʘʤʛʠʡʥ ʠʭ 

ʫʪʛʘ [ɺ/ʤ] 

39.29 43.55 50.16 33.45 32.24 31.64 33.96 31.68 

43.62 33.04 29.71 30.15 30.25 30.52 30.98 35.11 

ʏʘʜʣʳʥ ʥʷʛʪ [ɺʪ/ʤ
2
] 

80.37 98.75 131.0 58.26 54.12 52.12 60.05 62.15 

99.07 56.84 45.96 47.33 47.64 48.50 49.97 64.18 

MNS 5594:2015 ʍʍʅ ʙʫʶʫ 

ʭʷʟʛʘʘʨʳʥ ʪװʚʰʠʥ [ɺʪ/ʤ
2
] 

3000 ï 30000 ʄɻʮ-ʠʡʥ ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʜʦʭʠʦʥʳ ʭʫʚʴʜ 100 ɺʪ/ʤ
2
 

19,63/fG1.079 

ñMNS 5594:2015 - ʈʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ ʭװʥʜ 

ʚʰʠʥò ʩʪʘʥʜʘʨʪʳʥ ʭ̫װʡʥ ʪװʣʵʭ ʥᴇʣᴇᴇʥʠʡ ʘʶʫʣʛװװʟװ ʥʘʣʪʪʘʡ ʦʨʯʠʥʜ ʭװʤװװʩ ʦʨʰʠʥ 

ʙʘʡʭ ʦʨʯʥʳ 3000-30000ʄɻʮ-ʠʡʥ ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘʥʳ ʯʘʜʣʳʥ ʥʷʛʪʳʥ װʡʣʯʣʵʛʯ 

ʫʪʛʳʛ ʜʫʥʜʘʞʣʘʭ ʭʫʛʘʮʘʘʥʜ ʭʘʨʛʘʣʟʘʥ ʭʷʟʛʘʘʨʳʥ ʪװʚʰʥʵʵʨ ʘʚʩʘʥ ʙʦʣʥʦ. 

ʍʵʤʞʠʣʪʠʡʥ ʫʪʛʘʘʩ װʟʵʭʵʜ ʛʘʜʥʘ ʦʨʯʥʳ ʯʘʜʣʳʥ ʥʷʛʪ ʥʴ ʭװʣʮʵʭ ʭʘʤʛʠʡʥ ʠʭ 

ʥᴇʣᴇᴇʥʠʡ ʭʷʟʛʘʘʨʳʥ ʪװʚʰʥʵʵʩ ʙʘʛʘ ʙʘʡʥʘ. 

8. ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ 5-ʨ ʭʦʨʦʦʥʜ ʭʠʡʩʵʥ ʭʵʤʞʠʣʪ 

ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ 5-ʨ ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʭ ɼʎʉ-4 ʊᴆʍʂ-ʠʡʥ ʫʜʠʨʜʣʘʛʳʥ ʪᴇʚʠʡʥ 

ʙʘʨʠʣʛʘ ʜʵʵʨ ʩʫʫʨʠʣʫʫʣʩʘʥ װװʨʵʥ ʭʦʣʙʦʦʥʳ ʙʘʘʟ ʩʪʘʥʮʫʫʜʳʥ ʮʘʮʘʨʛʘʣʪʳʥ ʙװʩʠʡʥ 

15 ʮʵʛʪ ʭʵʤʞʠʣʪװװʜʠʡʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʥʵʵʩ ʥʵʚʪʨװװʣʵʛʯ ʘʥʪʝʥʥʳ ʮʘʮʘʨʛʘʣʪʳʥ 

ʙװʩʠʡʥ 9 ʮʵʛʪ, ʜʦʪʦʨ ʦʨʯʥʳ 6 ʮʵʛʪ ʭʵʤʞʠʣʪװװʜʠʡʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ. 

 
       3.49-ʨ ʟʫʨʘʛ. ʅʵʚʪʨװװʣʵʛʯ ʘʥʪʝʥʥʫʫʜʳʥ                  3.50-ʨ ʟʫʨʘʛ. ɼʦʪʦʨ ʦʨʯʥʳ ʭʵʤʞʠʣʪ 

ʩʫʫʨʠʣʘʛʜʩʘʥ ʙʘʡʜʘʣ       ʭʠʡʩʵʥ ʙʘʡʨʰʠʣ 

 

3.51-ʨ ʟʫʨʘʛ. I-ʨ ʩʝʢʪʦʨ ʘʥʪʝʥʥʳ                          3.52-ʨ ʟʫʨʘʛ. II-ʨ ʩʝʢʪʦʨ ʘʥʪʝʥʥʳ 

ʭɻ ʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ            ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ 
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3.53-ʨ ʟʫʨʘʛ. III-ʨ ʩʝʢʪʦʨ ʘʥʪʝʥʥʳ 

ʭɻ ʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ 

 

3.54-ʨ ʟʫʨʘʛ. ɼʦʪʦʨ ʦʨʯʥʳ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ    3.55-ʨ ʟʫʨʘʛ. ɼʦʪʦʨ ʦʨʯʥʳ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ 

3.9-ʨ ʭװʩʥʵʛʪ. ɸʥʪʝʥʥʳ ʮʘʮʘʨʛʘʣʪʳʥ ʙװʩʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

ʈʘʜʠʦ ʜʘʚʪʘʤʞ [ʄɻʮ] 700 ʄɻʮ ï 2100 ʄɻʮ 

ʍʵʤʞʠʣʪʠʡʥ ʮʵʛ 1 2 3 4 5 6 7 8 9 

ʍʵʤʞʠʣʪʠʡʥ ʭʘʤʛʠʡʥ 

ʠʭ ʫʪʛʘ [ɺ/ʤ] 
10.68 12.05 16.19 11.04 10.81 7.66 12.99 7.68 9.69 

ʏʘʜʣʳʥ ʥʷʛʪ [ɺʪ/ʤ
2
] 0.3 0.38 0.69 0.32 0.3 0.15 0.44 0.15 0.24 

MNS 5594:2015  

ʍʍʅ ʙʫʶʫ ʭʷʟʛʘʘʨʳʥ 

ʪװʚʰʠʥ [ɺʪ/ʤ
2
] 

700 ï 2100 ʄɻʮ-ʠʡʥ ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʜʦʭʠʦʥʳ ʭʫʚʴʜ 3.5 ï 10 ɺʪ/ʤ
2
 

 

3.10-ʨ ʭװʩʥʵʛʪ. ɼʦʪʦʨ ʦʨʯʥʳ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

ʈʘʜʠʦ ʜʘʚʪʘʤʞ [ʄɻʮ] 700 ʄɻʮ ï 2100 ʄɻʮ 

ʍʵʤʞʠʣʪʠʡʥ ʮʵʛ 1 2 3 4 5 6 

ʍʵʤʞʠʣʪʠʡʥ ʭʘʤʛʠʡʥ ʠʭ ʫʪʛʘ [ɺ/ʤ] 2.37 2.62 1.33 1.61 2.89 1.61 

ʏʘʜʣʳʥ ʥʷʛʪ [ɺʪ/ʤ
2
] 0.014 0.018 0.004 0.006 0.022 0.006 

MNS 5594:2015  

ʍʍʅ ʙʫʶʫ ʭʷʟʛʘʘʨʳʥ ʪװʚʰʠʥ 

[ɺʪ/ʤ
2
] 

700 ï 2100 ʄɻʮ-ʠʡʥ ʨʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʜʦʭʠʦʥʳ ʭʫʚʴʜ 

3.5 ï 10 ɺʪ/ʤ
2
 

ñMNS 5594:2015 - ʈʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ ʭװʥʜ 

 ʩʥʵʛʪʠʡʥ ʦʣʦʥװʡʣʠʡʥ 9-ʨ ʭװʚʰʠʥò ʩʪʘʥʜʘʨʪʳʥ 4.3-ʨ ʟװʡʥ ʪװʣʵʭ ʥᴇʣᴇᴇʥʠʡ ʘʶʫʣʛװװʟװ

ʥʠʡʪʠʡʥ ʭʫʚʴʜ ʙʫʶʫ ʭʷʥʘʣʪʛװʡ ʦʨʯʥʳ 700-2100ʄɻʮ-ʠʡʥ ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘʥʳ 

ʯʘʜʣʳʥ ʥʷʛʪʳʥ װʡʣʯʣʵʛʯ ʫʪʛʘʜ ʭʵʤʞʠʣʪ ʭʠʡʞ ʛװʡʮʵʪʛʵʣʵʵ. ʍʵʤʞʠʣʪʠʡʥ ʫʪʛʘʘʩ 

 ʣʮʵʭ ʭʘʤʛʠʡʥ ʠʭ ʥᴇʣᴇᴇʥʠʡװʟʵʭʵʜ ʛʘʜʥʘ ʙʦʣʦʥ ʜʦʪʦʨ ʦʨʯʥʳ ʯʘʜʣʳʥ ʥʷʛʪ ʥʴ ʭװ

ʭʷʟʛʘʘʨʳʥ ʪװʚʰʥʵʵʩ ʙʘʛʘ ʙʘʡʥʘ. 
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9. ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ 26-ʨ ʭʦʨʦʦʥʜ ʭʠʡʩʵʥ ʭʵʤʞʠʣʪ 

ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ 26-ʨ ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʭ ñʅʘʨʣʘʛ ᴇʨʛᴇᴇò ʭʦʪʭʦʥʳ 721-ʨ ʙʘʡʨʥʳ 

ʜʵʵʚʵʨ ʜʵʵʨ ʩʫʫʨʠʣʫʫʣʩʘʥ ʖʥʠʪʝʣ ʍʍʂ-ʠʡʥ װװʨʵʥ ʭʦʣʙʦʦʥʳ 3G ʩװʣʞʵʵʥʠʡ 4 

ʩʝʢʪʦʨ ʘʥʪʝʥʥʳ ʮʘʮʘʨʛʘʣʪʳʥ ʙװʩʠʡʥ 16 ʮʵʛʪ ʭʵʤʞʠʣʪʠʡʛ ʭʠʡʩʵʥ. ʍʵʤʞʠʣʪʵʜ R&S 

PR100 9 ʂɻʮ-7.5 ɻɻʮ-ʠʡʥ ʭװʣʵʵʥ ʘʚʘʛʯ, 0.5 ɻɻʮ ï 7.5 ɻɻʮ-ʠʡʥ ʯʠʛʣʵʣʪʵʡ ʘʥʪʝʥʥ 

ʘʰʠʛʣʘʩʘʥ. 

ʄᴇʥ ʪʫʭʘʡʥ ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘʥʜ ʯʘʜʣʳʥ ʥʷʛʪʳʛ (FM õ 30ɺʪ/ʤ2) ʛɻ ʩʵʥ ʪʦʤʴʸʦ 

ʸʩʦʦʨ   (2130ʄɻʮ õ 30ɺʪ/ʤ2 = 71 ɺʪ/ʤ2)-ʘʘʩ ʭʵʪʨʵʭʛװʡ ʙʦʣ ʭʵʚʠʡʥ ʙʘ ʜʫʥʜʘʞ 

ʭʫʛʘʮʘʘʛ 6 ʤʠʥʫʪ ʙʘʡʭʘʘʨ ʟʘʘʩʘʥ ʙʘʡʥʘ. װתʥʠʡʛ ʦʣʦʥ ʫʣʩʳʥ ʠʞʠʣ ʪᴇʨʣʠʡʥ 

ʜװʛʥʵʣʪװװʜʪʵʡ ʭʘʨʴʮʫʫʣʩʘʥ ʙʦʣʥʦ. 

ʍʵʤʞʠʣʪʵʵʨ ʛʘʨʩʘʥ װʨ ʜװʥʛ ʰʠʣʞװװʣʵʥ ʙʦʜʦʭ ʯʘʜʣʳʥ ʥʷʛʪʳʥ ʪʦʤʴʸʦʛ ʜʦʦʨ 

   .ʣʵʚװװʟװ

Ὓ
%ς

σχχ
σχχὌ                                         (3.3) 

 
3.56-ʨ ʟʫʨʘʛ. ʍʵʤʞʠʣʪ ʭʠʡʩʵʥ ʙʘʡʨʰʣʳʥ ʟʫʨʘʛ 

 
3.57-ʨ ʟʫʨʘʛ. 1,2-ʨ ʮʵʛʠʡʥ ʭʵʤʞʠʣʪ           3.58-ʨ ʟʫʨʘʛ. 3,4-ʨ ʮʵʛʠʡʥ ʭʵʤʞʠʣʪ 
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   3.59-ʨ ʟʫʨʘʛ. 5,6-ʨ ʮʵʛʠʡʥ ʭʵʤʞʠʣʪ                    3.60-ʨ ʟʫʨʘʛ. 7,8-ʨ ʮʵʛʠʡʥ ʭʵʤʞʠʣʪ 

 

  
3.61-ʨ ʟʫʨʘʛ. 9,10-ʨ ʮʵʛʠʡʥ ʭʵʤʞʠʣʪ       3.62-ʨ ʟʫʨʘʛ. 11,12-ʨ ʮʵʛʠʡʥ ʭʵʤʞʠʣʪ 

    
  3.63-ʨ ʟʫʨʘʛ. 13,14-ʨ ʮʵʛʠʡʥ ʭʵʤʞʠʣʪ                    3.64-ʨ ʟʫʨʘʛ. 15,16-ʨ ʮʵʛʠʡʥ ʭʵʤʞʠʣʪ 

3.11-ʨ ʭװʩʥʵʛʪ. ʍʵʤʞʠʣʪʠʡʥ ʙʘʡʨʰʠʣ ʙʦʣʦʥ ʭʵʤʞʠʛʜʩʵʥ ʫʪʛʘ 

ˉ 
ʍʵʤʞʠʣʪʠʡʥ 

ʮʵʛʠʡʥ ʙʘʡʨʰʠʣ 
ʋʨʪʨʘʛ ᴆʨʛᴇʨᴇʛ 

ʍʵʤʞʠʣʪʠʡʥ 

ʫʪʛʘ /dBÕV/m 

ʏʘʜʣʳʥ ʥʷʛʪʳʥ 

 ʡʣʯʣʵʛʯ ʫʪʛʘ S Eװ

ʦʨʦʥ, H ʦʨʦʥ [ɺʪ/ʤ
2
] 

1 

ʉʝʢʪʦʨ 1 106°56'29.11"E 47°54'13.96"N 

84.9 19.11 

2 85 19.16 

3 83.8 18.62 

4 82.9 18.22 

1 

ʉʝʢʪʦʨ 2 106°56'29.17"E 47°54'13.33"N 

85.3 19.29 

2 73 14.13 

3 81.9 17.79 

4 83.4 18.44 

1 

ʉʝʢʪʦʨ 3 106°56'28.25"E 47°54'13.28"N 

84 18.71 

2 85.2 19.25 

3 78.5 16.34 

4 85.2 19.25 

1 

ʉʝʢʪʦʨ 4 106°56'28.13"E 47°54'13.98"N 

85.5 19.39 

2 83.8 18.62 

3 84 18.71 

4 83.4 18.44 

ʍʵʤʞʠʣʪʠʡʥ ʫʪʛʘʘʩ װʟʵʭʵʜ 4 ʙʘʡʨʰʠʣʜ ñMNS 5594:2015 - ʈʘʜʠʦ ʜʘʚʪʘʤʞʪʘʡ 

ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ ʭװʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʥʠʡ ʘʶʫʣʛװʡʥ ʪװʚʰʠʥò 

ʩʪʘʥʜʘʨʪʳʥ 8-ʨ ʭװʩʥʵʛʪʠʡʥ ʭʷʥʘʣʪʪʘʡ ʦʨʯʠʥʜ ʭװʤװװʩ ʦʨʰʠʥ ʙʘʡʭ ʛʵʩʥʠʡ ʜʘʛʫʫ 300 

- 3000 ʄɻʮ-ʠʡʥ ʜʘʚʪʘʤʞʠʡʥ ʮʘʨʘʘʥʳ ʭװʣʮʵʭ ʭʘʤʛʠʡʥ ʠʭ ʥᴇʣᴇᴇʥʠʡ ʭʷʟʛʘʘʨʳʥ 
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ʪװʚʰʥʵʵʩ ʜʦʦʛʫʫʨ ʙʘʡʥʘ. ʀʡʤʜ ʪʫʭʘʡʥ ʘʞʣʳʥ ʙʘʡʨʥʳ ʦʨʯʠʥ ʜʘʭʴ ʎʉʆ-ʛʠʡʥ 

ʘʶʫʣʛװʡʥ ʪװʚʰʠʥ ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʘʘʩ ʭʵʪʨʵʵʛװʡ ʙʘʡʥʘ. 

10. ʍʘʥ-ʋʫʣ ʜװװʨʛʠʡʥ 1-ʨ ʭʦʨʦʦʥʜ ʭʠʡʩʵʥ ʭʵʤʞʠʣʪ 

ʍʘʥ-ʋʫʣ ʜװװʨʛʠʡʥ 1-ʨ ʭʦʨʦʦ, 19-ʨ ʭʦʨʦʦʣʦʣʜ ʙʘʡʨʣʘʭ ʊɽɻ-ʳʥ 25-ʨ ʙʘʡʨʥʳ 

ʜʵʵʚʵʨ ʜʵʵʨ ʩʫʫʨʠʣʘʛʜʩʘʥ 3 ʩʝʢʪʦʨ ʘʥʪʝʥʥʘʘʩ 2 ʤʝʪʨʠʡʥ ʟʘʡʜ ʮʘʮʘʨʛʘʣʪʳʥ ʛʦʣ 

ʥʘʚʯʥʳ ʯʠʛʣʵʣʜ ʭʵʤʞʠʣʪװװʜʠʡʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ. ʄᴇʥ ʥʵʤʵʣʪʵʵʨ ʙʘʡʨʥʳ ʜʵʵʚʵʨ, 

9 ʜʘʚʭʨʳʥ ʜʵʵʜ ʭʦʥʛʠʣʜ ʭʵʤʞʠʣʪװװʜʠʡʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ.  

      
  3.65-ʨ ʟʫʨʘʛ. ʍʵʤʞʠʣʪ ʭʠʡʩʵʥ                       3.66-ʨ ʟʫʨʘʛ. 1-ʨ ʩʝʢʪʦʨ ʘʥʪʝʥʥʳ 

                  ʙʘʡʨʰʣʳʥ ʟʫʨʘʛ            ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

 
3.67-ʨ ʟʫʨʘʛ. 2-ʨ ʩʝʢʪʦʨ ʘʥʪʝʥʥʳ            3.68-ʨ ʟʫʨʘʛ. 3-ʨ ʩʝʢʪʦʨ ʘʥʪʝʥʥʳ 

                   ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ                           ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

 
3.69-ʨ ʟʫʨʘʛ. ɸʥʪʝʥʥʳ ʛʦʣ ʥʘʚʯʥʳ       3.70-ʨ ʟʫʨʘʛ. 9 ʜʘʚʭʨʳʥ ʜʵʵʜ ʭʦʥʛʠʣʜ 

            ʯʠʛʣʵʣʜ ʭʠʡʩʵʥ ʭʵʤʞʠʣʪ                                    ʭʵʤʞʠʣʪ 

3.12-ʨ ʭװʩʥʵʛʪ. ʎʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʦʥʛʠʡʥ ʥᴇʣᴇᴇʣʣʠʡʥ ʪװʚʰʥʠʡ ʭʵʤʞʠʣʪ 

3 ʩʝʢʪʦʨ ʘʥʪʝʥʥʳ ʭʵʤʞʠʣʪ 

ɸʥʪʝʥʥʳ ʩʝʢʪʦʨ ʉʝʢʪʦʨ 1 ʉʝʢʪʦʨ 2 ʉʝʢʪʦʨ 3 

ɸʥʪʝʥʥʳ ᴇʥʜᴇʨ [m] 2 3 3 

ʍʵʤʞʠʣʪ ʭʠʡʩʵʥ ʘʥʪʝʥʥʳ ᴇʥʜᴇʨ [m] 2 2 2 




















































































































































































































