
ɸ. ʕʈɼʕʄ ʐʀʅɾʀʃɻʕʕʅʀʁ ɸɾʃʓʅ ʊɸʁʃɸʅ 
 

 

 

ʋʣʩʳʥ ʙװʨʪʛʵʣʠʡʥ                   ʅʫʫʮʳʥ ʟʵʨʵʛʣʵʣ: ɹ  

ɼʫʛʘʘʨééééé.. 

 

ɸʨʘʚʪʳʥ ʙװʨʵʥ   

 

 

ʐʀʅɾʃʕʍ ʋʍɸɸʅʓ ɸʂɸɼɽʄʀ 

ʍʀʄʀ, ʍʀʄʀʁʅ ʊɽʍʅʆʃʆɻʀʁʅ ʍתʈʕʕʃʕʅ 

 

 

ʋʃɸɸʅɹɸɸʊɸʈ ʍʆʊʓʅ ʋʅɼʅʓ ʋʉʅʓ 

ɻʀɼʈʆʍʀʄʀʁʅ ɹʆʃʆʅ ʆʈɻɸʅʀʂ ɹתʈʕʃɼʕʍתתʅʀʁ 

ʉʋɼɸʃɻɸɸ 

 ʉʫʫʨʴ ʩʫʜʘʣʛʘʘʥʳ ʪᴇʩᴇʣʪ ʘʞʣʳʥ ʪʘʡʣʘʥ 

 2019-2021 ʦʥ 
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ʋʣʩʳʥ ʙװʨʪʛʵʣʠʡʥ      ʅʫʫʮʳʥ ʟʵʨʵʛʣʵʣ: ɹ  

ɼʫʛʘʘʨééééé.. 

 

 

ɸʨʘʚʪʳʥ ʙװʨʵʥ                    ʊᴇʩᴇʣ ʭʵʨʵʛʞװװʣʵʭ ʛʵʨʵʵʥʠʡ 

ʘʥʛʠʣʣʳʥ ʢʦʜ          ʜʫʛʘʘʨ: 

 

 

ʐʀʅɾʃʕʍ ʋʍɸɸʅʓ ɸʂɸɼɽʄʀ 

ʍʀʄʀ, ʍʀʄʀʁʅ ʊɽʍʅʆʃʆɻʀʁʅ ʍתʈʕʕʃʕʅ 

 

 

 

ʋʃɸɸʅɹɸɸʊɸʈ ʍʆʊʓʅ ʋʅɼʅʓ ʋʉʅʓ ɻʀɼʈʆʍʀʄʀʁʅ 

ɹʆʃʆʅ ʆʈɻɸʅʀʂ ɹתʈʕʃɼʕʍתתʅʀʁ ʉʋɼɸʃɻɸɸ 

ʉʫʫʨʴ ʩʫʜʘʣʛʘʘʥʳ ʪᴇʩᴇʣʪ ʘʞʣʳʥ ʪʘʡʣʘʥ 
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ʊᴇʩᴇʣʪ ʘʞʣʳʥ ʫʜʠʨʜʘʛʯ:                            ɹ. ɸʤʘʨʩʘʥʘʘ ï ʜʦʢʪʦʨ (Ph.D) 

ʉʘʥʭװװʞװװʣʵʛʯ ʙʘʡʛʫʫʣʣʘʛʘ:            ʐʠʥʞʣʵʭ ʫʭʘʘʥ ʪʝʭʥʦʣʦʛʠʡʥ ʩʘʥ  

ɿʘʭʠʘʣʘʛʯ ʙʘʡʛʫʫʣʣʘʛʘ:                     ɹʦʣʦʚʩʨʦʣ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʷʘʤ 

ʊʘʡʣʘʥ ᴇʤʯʣᴇʛʯ:                    ʍʠʤʠ, ʭʠʤʠʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥ 

ʐʋɸ-ʠʡʥ IV ʙʘʡʨ, ɹʘʷʥʟϾʨʭ ʜϾϾʨʵʛ,                  
ʕʥʭʪʘʡʚʥʳ ЊʨʛЊʥ  ʯЊʣЊЊ,  
13330 ʋʣʘʘʥʙʘʘʪʘʨ 

ʋʪʘʩ (+976-11)-453133, 453334 
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II 

ʈʝʬʝʨʘʪ 

ʊЊʩЊʣʪ ʘʞʣʳʥ ʟʦʨʠʣʛʦ: ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩ ʪװʛʵʵʛװװʨʠʡʥ ɹ 

 ʩʪʘʥʮʳʥ ʛʠʜʨʦʭʠʤʠʡʥ ʛʦʨʠʤʳʥ (ʩʚʵʨװװ ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʵʭ) ɺ ,(ʩʚʵʨװװ ʡʣʜʚʵʨʠʡʥ ʵʭת)

ʩʫʜʘʣʛʘʘ, ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩ ʙʦʣʦʥ ʛʘʜʘʨʛʳʥ ʫʩʥʳ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʳʥ 

ʰʠʥʞ ʯʘʥʘʨ ʪװװʥʜ ʘʛʫʫʣʘʛʜʘʭ ʦʨʛʘʥʠʢ ʙװʨʵʣʜʵʭװװʥ, ʭװʥʜ ʤʝʪʘʣʣʳʥ ʘʛʫʫʣʛʳʛ 

ʪʦʜʦʨʭʦʡʣʞ, ᴇᴇʨʠʡʥ ʙʦʣʦʥ ʦʣʦʥ ʫʣʩʳʥ ʩʪʘʥʜʘʨʪʪʘʡ ʭʘʨʴʮʫʫʣʘʥ ʜװʛʥʵʣʪ ᴇʛᴇʭ 

ʟʦʨʠʣʛʦʪʦʡ.  

ɿʦʨʠʣʪ: 

× ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʩ ʪװʛʵʵʛװװʨʠʡʥ ɹ, ɺ ʩʪʘʥʮʳʥ ʫʩ ʙʦʣʦʥ ʪװʛʵʵʣʪʠʡʥ 

ʜʘʤʞʣʘʛʘʘʩ ʫʣʠʨʘʣ ʪʫʪʘʤ ʜʵʵʞ ʘʚʯ ʫʥʜʥʳ ʫʩʥʳ ʯʘʥʘʨʳʥ װʟװװʣʵʣʪװװʜ ʙʦʣʦʥ 

ʦʨʛʘʥʠʢ ʙװʨʵʣʜʵʭװװʥʠʡ ʩʫʜʘʣʛʘʘʛ ʷʚʫʫʣʞ ᴇᴇʨʠʡʥ ʦʨʥʳ ʙʦʣʦʥ ʦʣʦʥ ʫʣʩʳʥ 

ʩʪʘʥʜʘʨʪʪʘʡ ʭʘʨʴʮʫʫʣʘʥ ʜװʛʥʵʣʪ ᴇʛᴇʭ 

× ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʩʦʥʛʦʛʜʩʦʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʫʥʜʥʳ ʫʩʥʳ ʟʦʨʠʫʣʘʣʪʘʘʨ 

ʭʵʨʵʛʣʵʞ ʙʫʡ ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠ, ʵʨװװʣ ʘʭʫʡʥ װʟװװʣʵʣʪ ʙʦʣʦʥ 

ʦʨʛʘʥʠʢ ʙװʨʵʣʜʵʭװװʥʠʡ ʩʫʜʘʣʛʘʘʛ ʥʘʨʠʡʚʯʣʘʥ ʷʚʫʫʣʞ װʥʜʵʩʥʠʡ ʙʦʣʦʥ ʦʣʦʥ 

ʫʣʩʳʥ ʩʪʘʥʜʘʨʪʪʘʡ ʭʘʨʴʮʫʫʣʘʥ ʜװʛʥʵʣʪ ᴇʛᴇʭ 

× ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʛʘʜʘʨʛʳʥ ʫʩʥʳ ʬʠʟʠʢ-ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ, ʭװʥʜ ʤʝʪʘʣ, 

ʙʦʭʠʨʜʣʳʛ ʪʦʛʪʦʦʭ ʩʫʜʘʣʛʘʘʛ ʷʚʫʫʣʞ ʦʣʦʥ ʫʣʩʳʥ ʩʪʘʥʜʘʨʪʪʘʡ ʭʘʨʴʮʫʫʣʘʥ 

 ʥʵʣʛʵʵ ᴇʛᴇʭװ

ʉʫʜʘʣʛʘʘʥʳ ʘʨʛʘ ʟϾʡ: ʊʘʡʣʘʥʛʠʡʥ ʭʫʛʘʮʘʘʥʜ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʫʩ 

ʭʘʥʛʘʤʞʠʡʥ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʘʛ, ñɹ, ɺò ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ 

ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ ʫʩ, ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʛװʥʠʡ ʭʫʜʘʛ, ʛʘʜʘʨʛʳʥ ʫʩʥʳ ʝʨᴇʥʭʠʡ 

ʬʠʟʠʢ-ʭʠʤʠʡʥ װʟװװʣʵʣʪ, ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ʰʠʥʞʠʣʛʵʵʛ ʍʍʊʍ-ʥ ʕʢʦʣʦʛʠʡʥ ʭʠʤʠʡʥ 

ʣʘʙʦʨʘʪʦʨʠʜ, ʤʠʢʨʦʵʣʝʤʝʥʪʠʡʥ ʰʠʥʞʠʣʛʵʵʛ SGS ʣʘʙʦʨʘʪʦʨʠʜ, ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛװʡʥ 

  .ʜʠʡʛ ʄʋʀʉ-ʥ ʎᴇʤʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʪᴇʚʜ ʪʫʩ ʪʫʩ ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʦʣʥʦװװʣʵʣʪװװʟװ

Ͻʡʣʜʚʵʨʠʡʥ ʵʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʩʫʜʘʣʛʘʘ: 

 ʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩ ʥʴ ʩʘʘʨʤʘʛװʩʚʵʨʠʡʥ ʛװװ ʡʣʜʚʵʨʠʡʥ ʨʘʡʦʥʳ ʙʫʶʫ ɹ ʩʪʘʥʮʳʥ ʵʭת

ʦʨʯʠʥʪʦʡ, ʟᴇᴇʣʥᴇᴇʩ ʭʘʪʫʫ, ʥʵʥ ʮʵʥʛʵʛʵʵʩ ʮʵʥʛʵʛʜװװ ʛʠʜʨʦʢʘʨʙʦʥʘʪ, ʩʫʣʴʬʘʪ-ʢʘʣʴʮʠ, 

ʩʫʣʴʬʘʪ-ʢʘʣʴʮʠ, ʤʘʛʥʠ, ʛʠʜʨʦʢʘʨʙʦʥʘʪ-ʢʘʣʴʮʠ, ʤʘʛʥʠʡʥ ʪᴇʨʣʠʡʥ ʫʩʥʳ ʘʥʛʠʣʘʣʜ 

ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. 2019-2022 ʦʥʳ ʫʥʜʥʳ ʫʩʥʳ 

ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʳʛ ʪʦʜʦʨʭʦʡʣʩʦʥ װʨ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʵʭ װװʩʚʵʨʠʡʥ 16 ʛװʥʠʡ ʭʫʜʛʫʫʜʘʘʩ 

4 ʭʫʜʘʛ ʥʠʡʪ ʭʘʪʫʫʣʘʛ, ʢʘʣʴʮʠʡʥ ʠʦʥ, 2 ʭʫʜʘʛ ʥʠʪʨʘʪ ʠʦʥ, 3 ʭʫʜʘʛ ʤʦʣʠʙʜʝʥʳ 

ʘʛʫʫʣʛʘʘʨʘʘ ʤᴇʥ 6 ʭʫʜʛʠʡʥ ʫʩʥʳ ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʛʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪʘʜ 

ʪʫʩʛʘʛʜʩʘʥ ʜʦʦʜ ʫʪʛʘʜ ʭװʨʵʵʛװʡ, 8 ʭʫʜʛʠʡʥ ʫʩʥʳ ʬʪʦʨʳʥ ʠʦʥ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ 

ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪʘʜ ʪʫʩʛʘʛʜʩʘʥ ʜʵʵʜ ʫʪʛʘʘʩ ʜʘʚʩʘʥ ʙʘʡʛʘʘ ʥʴ MNS 

0900:2018-ʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. ʊװװʥʯʣʵʥ 2020 ʦʥʜ 2-ʨ ʭʫʜʛʠʡʥ ʫʩʘʥʜ ʥʠʡʪ 

ʥʷʥʛʠʡʥ ʪʦʦ, ʛʵʜʵʩʥʠʡ ʙװʣʛʠʡʥ ʥʷʥ, Escherichia coli, ʭʘʣʫʫʥ ʪʵʩʚʵʨʪʵʡ ʙʘʢʪʝʨʠ ʠʣʵʨʩʵʥ 

ʙʘʡʩʘʥ ʙʦʣ 2022 ʦʥʳ IV ʫʣʠʨʘʣʜ ʭʠʡʩʵʥ ʰʠʥʞʠʣʛʵʵʛʵʵʨ ʪʫʩ ʭʫʜʘʛ ʩʪʘʥʜʘʨʪʳʥ 

ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʞ ʙʘʡʛʘʘ ʥʴ ʪʫʭʘʡʥ ʭʫʜʘʛʪ ʘʨʠʫʪʛʘʣ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪ ʭʠʡʩʥʠʡʛ 

ʠʣʪʛʵʞ ʙʘʡʥʘ. ʄᴇʥ 2020 ʦʥʳ ʰʠʥʞʠʣʛʵʵʛʵʵʨ 1 ʭʫʜʘʛ, 2021 ʦʥʜ 4 ʭʫʜʘʛ, 2022 ʦʥʜ 5 

ʭʫʜʛʠʡʥ ʫʩ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ װʟװװʣʵʣʪʵʵʨʵʵ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ 

ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 0900:2018-ʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʩʦʨʴʮ ʮʫʛʣʫʫʣʞ 



ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʙʦʣʦʥ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʩʫʜʘʣʛʘʘ 

 

III 

ʙʘʡʭ װʝʜ ʭʫʜʘʛ ʜʦʪʦʨʭ ʫʩʥʳ ʜʵʵʞ ʘʚʘʭ ʢʨʘʥʪ ʘʞʠʣʣʘʘʛװʡ ʫʜʩʘʥ, ʫʩ ʫʜʘʘʥ ʛʦʦʞʫʫʣʘʭ 

ʙʦʣʦʤʞʛװʡ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʩʘʥ ʙʘʡʭ ʤʘʛʘʜʣʘʣʪʘʡ. 

Ͻʡʣʜʚʵʨʠʡʥ ʵʭ ϾϾʩʚʵʨʠʡʥ ɹ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛϾʡʞϾϾʣʵʣʪʠʡʥ ʜʘʨʘʘʭ 

ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʩʫʜʘʣʛʘʘ: ɹ-ʩʪʘʥʮʳʥ 

ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʵʜ ʭװʨʯ ʙʫʡ ʫʩ ʥʴ ʩʘʘʨʤʘʛ ʦʨʯʠʥʪʦʡ, 

ʟᴇᴇʣʥᴇᴇʩ ʭʘʪʫʫʚʪʘʨ, ʙʫʶʫ ʥʵʥ ʮʵʥʛʵʛʵʵʩ ʮʵʥʛʵʛ ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. 

2020-2021 ʦʥʜ ɹ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ 

ʫʩʘʥʜ ʭʠʡʩʵʥ ʭʠʤʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʩʪʘʥʮʳʥ ʫʩʘʥʜ װʣʜʵʛʜʵʣ ʭʣʦʨ 

ʠʣʵʨʯ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʘʥʜ ʠʣʨʵʭʛװʡ ʙʘʡʥʘ. ʕʥʵ ʥʴ 

ʪʫʭʘʡʥ ᴇʜʨʠʡʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʭʣʦʨʳʥ ʪʫʥ ʭʵʤʞʵʵʥʵʵʩ ʭʘʤʘʘʨʜʘʛ. ɹ-ʩʪʘʥʮʳʥ 

ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ ʫʩʥʳ ʞʠʣ, ʫʣʠʨʣʳʥ ʭʠʤʠʡʥ 

ʰʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʠʦʥʫʫʜʳʥ ʪʦʦʥ ʫʪʛʳʥ ʭʫʚʴʜ ʙʘʛʘ ʟʵʨʵʛ ʟᴇʨװװʪʵʡ 

ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ װʥʜʩʵʥ ʙװʪʵʮ ʥʘʡʨʣʘʛʘ ᴇᴇʨʯʣᴇʣʪʛװʡ ʙʘʡʥʘ. תʥʜʩʵʥ ʢʘʪʠʦʥ, ʘʥʠʦʥʫʫʜʳʥ 

ʪʦʦʥ ʫʪʛʘ ʙʘʛʘ ʟʵʨʵʛ ʟᴇʨװװʪʵʡ ʙʘʡʛʘʘ ʥʴ ʪʫʭʘʡʥ ᴇʜᴇʨ ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ ʛװʥʠʡ ʭʫʜʛʠʡʥ 

ʫʩʥʳ ʥʘʡʨʣʘʛʘʪʘʡ ʰʫʫʜ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʦʚ. ʍʘʨʠʥ ɹ-ʩʪʘʥʮʳʥ 

ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪ ʭʠʡʩʥʠʡ ʜʘʨʘʘʭ ʫʩ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ װʟװװʣʵʣʪʵʵʨʵʵ MNS 

ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʞ ʙʘʡʭʘʜ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ ʫʩʥʘʘʩ 2020-2022 ʦʥʳ (II, III, 

IV) ʫʣʠʨʘʣʜ ʥʠʡʪ ʥʷʥʛʠʡʥ ʪʦʦ ʩʪʘʥʜʘʨʪʳʥ ɿɼɸ-ʩ ʭʵʪʵʨʩʵʥ ʥʴ MNS 0900:2018-ʥ 

ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʦʚ. ʕʥʵ ʥʴ ʜʵʵʞ ʘʚʘʭ װʝʜ ʭʵʨʵʛʣʵʛʯʜʠʡʥ 

ʘʰʠʛʣʘʞ ʙʫʡ ʢʨʘʥʪʥʳ ʘʨʠʫʥ ʮʵʚʨʵʵʩ ʙʘʩ ʠʭ ʰʘʣʪʛʘʘʣʞ ʙʘʡʩʘʥ.  

ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʵʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʛʠʜʨʦʭʠʤʠʡʥ ʩʫʜʘʣʛʘʘ: 

ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʵʭ װװʩʚʵʨʠʡʥ 11 ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩ ʩʘʘʨʤʘʛ 

ʦʨʯʠʥʪʦʡ, ʟᴇᴇʣᴇʚʪʨᴇᴇʩ ʭʘʪʫʫʚʪʘʨ, ʮʵʥʛʵʛʵʵʩ ʮʵʥʛʵʛʜװװ, ʛʠʜʨʦʢʘʨʙʦʥʘʪ-ʢʘʣʴʮʠ, 

ʩʫʣʴʬʘʪ-ʢʘʣʴʮʠ, ʛʠʜʨʦʢʘʨʙʦʥʘʪ, ʩʫʣʴʬʘʪ-ʢʘʣʴʮʠʡʥ ʪᴇʨʣʠʡʥ ʫʩʥʳ ʘʥʛʠʣʘʣʜ 

ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. 2020-2021 ʦʥʜ ʭʠʡʩʵʥ ʭʠʤʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ 1 

ʭʫʜʘʛ ʢʘʣʴʮʠʡʥ ʠʦʥ, 5 ʭʫʜʘʛ ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛװʡʥ װʟװװʣʵʣʪʵʵʨʵʵ ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ. 

ʕʨװװʣ ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ. ɸʶʫʣʛװʡ ʙʘʡʜʘʣ. ʋʥʜʥʳ ʫʩ. ʕʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, ʯʘʥʘʨ, 

ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 0900:2018 ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʳʛ  ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. ʕʭ 

 ʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʨʘʜʦʥʳ ʘʛʫʫʣʛʘ ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ ʙʘʡʛʘʘ ʥʴ ʪʫʭʘʡʥװʩʚʵʨʠʡʥ ʛװװ

ʭʫʜʛʫʫʜ ʜʫʣʘʘʥʳ 2-ʨ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ ʭʘʞʫʫʜ ʙʘʡʨʣʘʜʘʛ ʤᴇʥ ʫʩʥʳ ʫʨʩʮʳʥ 

ʭʵʤʞʵʵʥʵʵʩ ʭʘʤʘʘʨʯ ʙʘʡʭ ʤʘʛʘʜʣʘʣʪʘʡ. ʄᴇʥ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ʰʠʥʞʠʣʛʵʵʛʵʵʨ 2022 

ʦʥʳ I, IV ʫʣʠʨʘʣʜ 1 ʭʫʜʘʛ, 2021 ʦʥʳ III ʫʣʠʨʘʣʜ 1 ʭʫʜʘʛ, 2022 ʦʥʳ IV  ʫʣʠʨʘʣʜ 2 ʭʫʜʛʠʡʥ 

ʫʩʘʥʜ ʥʠʡʪ ʥʷʥʛʠʡʥ ʪʦʦ ʩʪʘʥʜʘʨʪ ʭʵʤʞʵʵʥʵʵʩ ʭʵʪʵʨʩʵʥ ʙʘʡʛʘʘ ʥʴ MNS 0900:2018 

ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʦʚ. 

 ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʵʭ ϾϾʩʚʵʨʠʡʥ ɺ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛϾʡʞϾϾʣʵʣʪʠʡʥ 

ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʩʫʜʘʣʛʘʘ: ɺ-ʩʪʘʥʮ 

ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩ ʥʴ ʩʘʘʨʤʘʛ ʦʨʯʠʥʪʦʡ, ʟᴇᴇʣʥᴇᴇʩ 

ʭʘʪʫʫʚʪʘʨ, ʥʵʥ ʮʵʥʛʵʛʵʵʩ ʮʵʥʛʵʛʜװװ ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. 2020-2022 ʦʥʳ 

ʭʠʤʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ɺ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ 

ʫʩʘʥʜ װʣʜʵʛʜʵʣ ʭʣʦʨ ʩʪʘʥʜʘʨʪ ʭʵʤʞʵʵʥʜ ʠʣʵʨʯ ʙʘʡʩʘʥ ʙʦʣ ʵʭʥʠʡ ʭʵʨʵʛʣʵʛʯ ʙʦʣʦʭ (20-

ʨ ʭʦʨʦʦʥʳ ʙʘʡʨʥʳ) ʫʩʘʥʜ ʙʘʛʘ ʘʛʫʫʣʛʘʪʘʡ ʙʘʡʥʘ. ɺ-ʩʪʘʥʮ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ 

ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʛʘ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪʘʜ 

ʪʫʩʛʘʛʜʩʘʥ ʜʦʦʜ ʫʪʛʘʜ ʭװʨʵʭʛװʡ ʙʘʡʛʘʘ ʥʴ ʤᴇʥ ʩʪʘʥʮʳʥ ʫʩʘʥʜ ʨʘʜʦʥ ʠʣʵʨʯ ʙʘʡʛʘʘ ʥʴ 



ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʙʦʣʦʥ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʩʫʜʘʣʛʘʘ 

 

IV 

MNS 0900:2018-ʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. ʉʪʘʥʮʳʥ ʫʩʘʥʜ ʨʘʜʦʥ ʠʣʵʨʯ ʙʘʡʛʘʘ ʥʴ 

ʪʫʭʘʡʥ ᴇʜᴇʨ ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩʥʳ ʥʘʡʨʣʘʛʘʪʘʡ ʰʫʫʜ ʭʘʤʘʘʨʘʣʪʘʡ 

ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʦʚ. ɺ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ 

ʫʥʜʥʳ ʫʩʥʳ ʞʠʣ, ʫʣʠʨʣʳʥ ʭʠʤʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʠʦʥʫʫʜʳʥ ʪʦʦʥ 

ʫʪʛʳʥ ʭʫʚʴʜ ʙʘʛʘ ʟʵʨʵʛ ʟᴇʨװװʪʵʡ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ װʥʜʩʵʥ ʙװʪʵʮ ʥʘʡʨʣʘʛʘ ᴇᴇʨʯʣᴇʣʪʛװʡ 

ʙʘʡʥʘ. ʄᴇʥ ɺ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ ʙʠʯʠʣ 

ʘʤʴ ʩʫʜʣʘʣʳʥ ʰʠʥʞʠʣʛʵʵʛʵʵʨ ɻʘʣ ʫʥʪʨʘʘʭ 18-ʨ ʘʥʛʠ, 20-ʨ ʭʦʨʦʦʥʳ ʙʘʡʨʥʳ ʥʠʡʪ 

ʥʷʥʛʠʡʥ ʪʦʦ MNS 0900:2018 ʩʪʘʥʜʘʨʪʳʥ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʭʵʤʞʵʵʥʵʵʩ ʭʵʪʵʨʩʵʥ ʙʘʡʥʘ. 

ɹ, ɺ ʩʪʘʥʮʳʥ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʩʫʜʘʣʛʘʘ: ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʩ 

ʭʘʥʛʘʤʞʠʡʥ ɹ, ɺ ʩʪʘʥʮʳʥ ʵʭ װװʩʚʵʨʠʡʥ ʭʫʜʛʫʫʜ, ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʫʩʘʥʜ 

ʦʨʛʘʥʠʢ ʙװʨʵʣʜʵʭװװʥʠʡʛ ʪʦʜʦʨʭʦʡʣʞ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ 

ʩʪʘʥʜʘʨʪ ʙʦʣʦʥ ʙʫʩʘʜ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪʪʘʡ ʭʘʨʴʮʫʫʣʘʥ 

ʜװʛʥʵʣʪ ʛʘʨʛʘʚ. ʍʣʦʨ ʘʰʠʛʣʘʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪ ʷʚʫʫʣʘʭʘʜ ʫʩʘʥʜ װװʩʵʞ ʙʦʣʦʭ 

ʦʨʛʘʥʠʢ ʥʵʛʜʣװװʜ ʙʫʶʫ ʭʣʦʨʬʦʨʤ, ʙʨʦʤʜʠʭʣʦʨʤʝʪʘʥ, ʜʠʙʨʦʤʭʣʦʨʤʝʪʘʥ, ʙʨʦʤʬʦʨʤ ɹ, 

ɺ ʩʪʘʥʮʳʥ ʫʩʘʥʜ ʠʣʵʨʯ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ ʵʜʛʵʵʨʠʡʥ ʥʠʡʣʙʵʨ ʪʨʠʛʘʣʦʛʝʥʪʤʝʪʘʥʳ ʭʵʤʞʵʵ 

ʥʴ MNS 0900:2018 ʙʦʣʦʥ ʙʫʩʘʜ ʫʣʩ ʦʨʥʳ ʤᴇʨʜʜᴇʛ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪʘʘʩ 10-25 ʜʘʭʠʥ 

ʙʘʛʘ ʙʘʡʥʘ. ʄᴇʥ װʡʣʜʚʵʨʠʡʥ ʛʘʨʘʣʪʘʡ ʦʨʛʘʥʠʢ ʙװʨʵʣʜʵʭװװʥʠʡ ʘʛʫʫʣʛʳʛ ʜʘʚʪʘʤʞʠʪ 

ʭʫʛʘʮʘʘʛʘʘʨ ʤʦʥʠʪʦʨʠʥʛ ʭʠʡʞ ʩʫʜʣʘʭ ʥʴ ʵʨʩʜʵʣʵʵʩ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ ʙʦʣʦʤʞʪʦʡ. 

ʍʘʨʠʥ ɹ, ɺ ʩʪʘʥʮʳʥ ʵʭ װװʩʚʵʨʠʡʥ ʟʘʨʠʤ ʭʫʜʛʫʫʜʘʜ ʪʦʣʫʦʣ, ʩʪʠʨʝʥ ʙʦʣʦʥ ʢʩʠʣʦʣʳʥ 

ʫʣʘʤʞʣʘʣʫʫʜ ʠʣʵʨʩʵʥ ʯ ʩʪʘʥʜʘʨʪʘʜ ʟʘʘʩʘʥ ʭʵʤʞʵʵʥʵʵʩ ʤʘʰ ʙʘʛʘ ʙʘʡʥʘ. װתʥʠʡ ʜʦʪʨʦʦʩ 

ʪʦʣʫʦʣ ʙʦʣʦʦʜ ʢʩʠʣʦʣʳʥ ʫʣʘʤʞʣʘʣʫʫʜ ʥʵʣʵʵʜʛװʡ ʠʣʵʨʩʵʥ ʥʴ ʪװʣʰʥʠʡ ʛʘʨʘʣʪʘʡ 

ʥʵʛʜʣװװʜʠʡʥ ᴇʚᴇʨʤᴇʮ ʭʫʚʠʨʘʣ ʟװʡ ʷʚʘʛʜʩʘʥ ʥʴ ʪʦʛʪʮʳʥ ʭʫʚʴʜ ʙʦʣʦʥ ʰʠʣʞʠʣʪʠʡʥ 

ʫʣʤʘʘʩ ʩʦʥʠʨʭʦʣʪʦʡ װʨ ʜװʥ ʛʘʨʩʘʥ ʥʴ ʦʨʛʘʥʠʢ ʙװʨʵʣʜʵʭװװʥʠʡ ʩʫʜʘʣʛʘʘʛ ʮʘʘʰʠʜ 

ʘʥʛʠʣʘʥ װʨʛʵʣʞʣװװʣʵʭ ʰʘʘʨʜʣʘʛʘ ʙʘʡʥʘ. 

ɻʵʨ ʭʦʨʦʦʣʣʳʥ ʠʨʛʵʜʠʡʥ ʫʥʜ, ʘʭʫʡʥ ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʰʠʛʣʘʜʘʛ ʛϾʥʠʡ 

ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʯʘʥʘʨʳʥ ʩʫʜʘʣʛʘʘ:  

ɹʘʷʥʟϾʨʭ ʜϾϾʨʛʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʩʫʜʘʣʛʘʘ: ʕʥʵʭװװ 

ʩʫʜʘʣʛʘʘʛʘʘʨ ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ ʠʨʛʵʜʠʡʥ ʫʥʜ ʘʭʫʡʥ ʭʵʨʵʛʮʵʵʥʜʵʵ ʘʰʠʛʣʘʞ ʙʫʡ ʛװʥʠʡ 

ʭʫʜʛʠʡʥ ʫʩʘʥʜ ʥʘʨʠʡʚʯʠʣʩʘʥ ʩʫʜʘʣʛʘʘʛ ʷʚʫʫʣʩʥʳ װʥʜʩʵʥ ʜʵʵʨ ʫʩʥʳ ʯʘʥʘʨʳʛ װʥʵʣʵʭ 

ʤᴇʥ ʵʨʜʵʩʞʠʣʪʵʵʩ ʭʘʤʘʘʨʫʫʣʘʥ ʫʩ ʯʫʣʫʫʣʛʠʡʥ ʭʘʨʠʣʮʘʥ װʡʣʯʣʵʣʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ 

ʟʦʨʠʣʛʦʦʨ ʛװʡʮʵʪʛʵʩʵʥ. ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ 7 ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʭ ʫʥʜ ʘʭʫʡʥ ʟʦʨʠʫʣʘʣʪʘʘʨ 

ʘʰʠʛʣʘʜʘʛ 55 ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩ ʥʴ ʩʘʘʨʤʘʛʘʘʩ ʩʫʣ ʰװʣʪʣʵʛ ʦʨʯʠʥʪʦʡ, ʟᴇᴇʣʥᴇᴇʩ 

ʟᴇᴇʣᴇʚʪᴇʨ ʫʩʪʘʡ 46 ʭʫʜʘʛ, ʭʘʪʫʫʚʪʨʘʘʩ ʭʘʪʫʫ ʫʩʪʘʡ 9 ʭʫʜʘʛ ʙʘʡʛʘʘ ʙʘ 53 ʛװʥʠʡ ʭʫʜʘʛ ʥʴ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪ-ʢʘʣʴʮʠ, ʤʘʛʥʠ, ʙʫʩʘʜ ʥʴ ʛʠʜʨʦʢʘʨʙʦʥʘʪ-ʤʘʛʥʠ ʙʦʣʦʥ ʩʫʣʴʬʘʪ-ʥʘʪʨʠʡʥ 

ʪᴇʨʣʠʡʥ ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ ʠʨʛʵʜʠʡʥ ʫʥʜ ʘʭʫʡʥ 

ʭʵʨʵʛʮʵʵʥʜʵʵ ʘʰʠʛʣʘʞ ʙʫʡ ʥʠʡʪ 55 ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥʘʘʩ 25 

ʭʫʜʛʠʡʥ ʫʩ ʥʴ ʟʘʨʠʤ ʘʥʠʦʥ, ʢʘʪʠʦʥ ʙʦʣʦʥ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣ, ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛװʡʥ 

 ʣʵʣʪʵʵʨʵʵ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 0900:2018װװʟװ

ʙʦʣʦʥ ɼʵʣʭʠʡʥ ʕʨװװʣ ʄʵʥʜʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘʘʩ ʛʘʨʛʘʩʘʥ ʫʣʩ ʦʨʥʫʫʜʳʥ ʤᴇʨʜʜᴇʛ ʫʥʜʥʳ 

ʫʩʥʳ ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. ʍʘʨʠʥ 30 ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩ ʥʴ ʙװʭ 

 ʣʵʣʪʵʵʨʵʵ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʞ ʙʫʡ MNS 0900:2018 ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʳʛװװʟװ

ʭʘʥʛʘʞ ʙʘʡʥʘ. ʋʩ, ʯʫʣʫʫʣʛʠʡʥ ʭʘʨʠʣʮʘʥ װʡʣʯʣʵʣʠʡʛ ɻʠʙʙʩʠʡʥ ʜʠʘʛʨʘʤʤ ʘʰʠʛʣʘʥ 

ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩ ʥʴ ʯʫʣʫʫʣʘʛ ʜʘʚʘʤʛʘʡʣʩʘʥ ʤʫʞʠʜ ʦʨʰʠʞ ʙʘʡʛʘʘ ʥʴ 



ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʙʦʣʦʥ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʩʫʜʘʣʛʘʘ 

 

V 

ʭʫʜʛʠʡʥ ʫʩʥʳ ʥʘʡʨʣʘʛʘ ʪʫʭʘʡʥ ʦʨʯʥʳ ʛʝʦʣʦʛʠʡʥ ʪʦʛʪʦʮ ʙʦʣʦʥ ʯʫʣʫʫʣʛʘʘʩ ʭʘʤʘʘʨʯ 

ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʫʩ, ʯʫʣʫʫʣʛʠʡʥ ʭʘʨʠʣʮʘʥ װʡʣʯʣʵʣʜ ʦʨʞ ʙʘʡʥʘ. 

ɹʘʷʥʛʦʣ ʜϾϾʨʛʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʩʫʜʘʣʛʘʘ: 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ 20, 22, 23-ʨ ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʭ ʫʥʜ, ʘʭʫʡʥ 

ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʰʠʛʣʘʜʘʛ 18 ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩ ʩʘʘʨʤʘʛ ʦʨʯʠʥʪʦʡ, ʟᴇᴇʣʥᴇᴇʩ ʤʘʰ ʭʘʪʫʫ, 

ʥʵʥ ʮʵʥʛʵʛʵʵʩ ʜʘʚʩʘʨʭʘʛ, 22, 23-ʨ ʭʦʨʦʦʥʳ 3 ʭʫʜʛʠʡʥ ʫʩ ʛʠʜʨʦʢʘʨʙʦʥʘʪ-ʢʘʣʴʮʠ, ʤʘʛʥʠ, 

ʙʫʩʘʜ ʭʫʜʛʫʫʜʳʥ ʫʩ ʥʴ ʛʠʜʨʦʢʘʨʙʦʥʘʪ, ʩʫʣʴʬʘʪ-ʢʘʣʴʮʠ, ʤʘʛʥʠʡʥ ʪᴇʨʣʠʡʥ  ʫʩʥʳ 

ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʥʠʡʪ ʛװʥʠʡ ʭʫʜʛʫʫʜʘʘʩ 23-ʨ 

ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʭ 1 ʭʫʜʛʠʡʥ ʫʩ ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʯʘʥʘʨ, 23-ʨ ʭʦʨʦʦʥʳ 2 ʭʫʜʘʛ ʥʠʡʪ 

ʭʘʪʫʫʣʘʛ, Mg2+, 20, 22, 23-ʨ ʭʦʨʦʦʥʳ 3 ʭʫʜʘʛ Ca2+, 20, 22-ʨ ʭʦʨʦʦʥʳ 5 ʭʫʜʛʠʡʥ ʫʩ NO3
--

ʳʥ ʠʦʥʳ ʘʛʫʫʣʛʘʘʨʘʘ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 

0900:2018-ʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʛʘʘʛ ʪʦʛʪʦʦʣʦʦ. ʄᴇʥ ʪʫʩ ʜװװʨʛʠʡʥ ʛװʥʠʡ 

ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ʰʠʥʞʠʣʛʵʵʛʵʵʨ 4 ʭʫʜʛʠʡʥ ʫʩʥʳ ʥʠʡʪ ʥʷʥʛʠʡʥ ʪʦʦ 

ʩʪʘʥʜʘʨʪʘʘʩ ʭʵʪʵʨʩʵʥ, 14 ʭʫʜʛʠʡʥ ʫʩʘʥʜ ʛʵʜʵʩʥʠʡ ʙװʣʛʠʡʥ ʥʷʥ ʠʣʵʨʩʵʥ ʥʴ MNS 

0900:2018-ʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʦʚ. ʕʜʛʵʵʨ ʭʫʜʛʫʫʜʳʥ ʫʩʳʛ 

ʫʥʜʘʥʜ ʰʫʫʜ ʭʵʨʵʛʣʵʭʵʜ ʪʦʭʠʨʦʤʞʛװʡ ʪʫʣ ʵʨװװʣ ʘʭʫʡʥ ʙװʩ ʪʦʛʪʦʦʞ, ʘʨʠʫʪʛʘʣ 

ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪ ʭʠʡʩʥʠʡ ʜʘʨʘʘ ʭʵʨʵʛʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

ʉϾʭʙʘʘʪʘʨ ʜϾϾʨʛʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʩʫʜʘʣʛʘʘ: ʊᴇʩᴇʣʪ 

ʘʞʣʳʥ ʭװʨʵʵʥʜ ʥʠʡʩʣʵʣʠʡʥ ʉװʭʙʘʘʪʘʨ ʜװװʨʛʠʡʥ ʠʨʛʵʜʠʡʥ ʫʥʜ ʘʭʫʡʥ ʭʵʨʵʛʮʵʵʥʜʵʵ 

ʘʰʠʛʣʘʞ ʙʫʡ ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩʘʥʜ ʩʫʜʘʣʛʘʘ ʭʠʡʞ, ʫʩʥʳ ʯʘʥʘʨʳʛ װʥʵʣʵʥ ʜװʛʥʵʣʪ ᴇʛᴇʭ 

ʟʦʨʠʣʛʦʦʨ ʵʥʵʭװװ ʘʞʣʳʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ. ʊʫʩ ʜװװʨʛʠʡʥ ʠʨʛʵʜʠʡʥ ʫʥʜ ʘʭʫʡʥ 

ʭʵʨʵʛʮʵʵʥʜʵʵ ʘʰʠʛʣʘʞ ʙʫʡ 60 ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩʥʘʘʩ ʩʦʨʴʮ ʘʚʯ ʬʠʟʠʢ-ʭʠʤʠ, ʙʠʯʠʣ 

ʵʣʝʤʝʥʪװװʜ, ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛװʡʥ װʟװװʣʵʣʪ ʙʦʣʦʥ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ װʟװװʣʵʣʪװװʜʵʵʨ 

ʯʘʥʘʨʳʥ ʩʫʜʘʣʛʘʘʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ ʙʦʣʥʦ. ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ 

ʫʩ ʥʴ ʩʫʣ ʭװʯʠʣʣʵʛ-ʩʘʘʨʤʘʛ-ʩʫʣ ʰװʣʪʣʵʛ ʦʨʯʠʥʪʦʡ, ʟᴇᴇʣʥᴇᴇʩ ʟᴇᴇʣᴇʚʪᴇʨ ʫʩʪʘʡ 51 ʭʫʜʘʛ, 

ʭʘʪʫʫʚʪʨʘʘʩ ʭʘʪʫʫ ʫʩʪʘʡ 9 ʭʫʜʘʛ ʙʘʡʛʘʘ ʙʘ 17 ʛװʥʠʡ ʭʫʜʘʛ ʥʴ ʛʠʜʨʦʢʘʨʙʦʥʘʪ-ʢʘʣʴʮʠ, 

ʤʘʛʥʠʡʥ ʪᴇʨʣʠʡʥ, 43 ʭʫʜʘʛ ʥʴ ʛʠʜʨʦʢʘʨʙʦʥʘʪ-ʢʘʣʴʮʠ, ʥʘʪʨʠʡʥ ʪᴇʨʣʠʡʥ ʫʩʘʥʜ 

ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʋʛ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʭʠʤʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʛ ʄʦʥʛʦʣ 

ʫʣʩʘʜ ʤᴇʨʜᴇʞ ʙʫʡ MNS 0900:2018 ʩʪʘʥʜʘʨʪʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ 7 ʭʫʜʘʛ ʥʠʪʨʘʪ (NO3
-) 

ʠʦʥʳ ʘʛʫʫʣʛʘʘʨʘʘ, 1 ʭʫʜʘʛ ʩʪʨʦʥʮʠʡʥ ʘʛʫʫʣʛʘʘʨʘʘ, 2 ʭʫʜʘʛ ʢʘʣʴʮʠʡʥ (Ca2+) ʠʦʥʳ 

ʘʛʫʫʣʛʘʘʨʘʘ ʪʫʩ ʪʫʩ ʩʪʘʥʜʘʨʪʳʥ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʜʵʵʜ ʭʵʤʞʵʵʥʵʵʩ ʭʵʪʵʨʩʵʥ ʙʘʡʛʘʘʛ 

ʪʦʜʦʨʭʦʡʣʦʚ. ʄᴇʥ 17 ʛװʥʠʡ ʭʫʜʘʛ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ װʟװװʣʵʣʪʵʵʨʵʵ ʭʘʥʛʘʭʛװʡ ʙʘʡʛʘʘʛ 

ʪʦʜʦʨʭʦʡʣʣʦʦ. ʉװʭʙʘʘʪʘʨ ʜװװʨʛʠʡʥ ʫʥʜʥʳ ʫʩʥʳ ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʰʠʛʣʘʞ ʙʫʡ 40 ʛװʥʠʡ 

ʭʫʜʘʛ ʥʴ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʞ ʙʫʡ MNS 0900:2018 ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʞ 

ʙʘʡʥʘ.      

ʊʫʫʣ ʛʦʣʳʥ ʫʩʥʳ ʯʘʥʘʨʳʥ ʩʫʜʘʣʛʘʘ: ʊʫʫʣ ʛʦʣʳʥ ʫʨʩʛʘʣʳʥ ʜʘʛʫʫ ʊʵʨʵʣʞʵʵʩ ʊᴇʚ 

ʘʡʤʛʠʡʥ ʃװʥ ʩʫʤ ʭװʨʪʵʣʭ 10 ʮʵʛʵʵʩ ʫʣʠʨʘʣ ʪʫʪʘʤ ʩʦʨʴʮ ʮʫʛʣʫʫʣʘʥ ʬʠʟʠʢ-ʭʠʤʠʡʥ ʙʦʣʦʥ 

ʙʦʭʠʨʜʣʳʥ װʟװװʣʵʣʪʠʡʛ ʪʦʜʦʨʭʦʡʣʦʥ, ʫʩʥʳ ʯʘʥʘʨʳʥ ʩʫʜʘʣʛʘʘʛ ʷʚʫʫʣʩʥʳ װʥʜʩʵʥ ʜʵʵʨ 

ʙʦʭʠʨʜʣʳʥ ʪװʚʰʠʥʛ ʪʦʛʪʦʦʥ ʜװʛʥʵʣʪ ᴇʛᴇʭ ʟʦʨʠʣʛʦʦʨ ʵʥʵʭװװ ʘʞʣʳʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ 

ʙʦʣʥʦ. ɻʦʣʳʥ ʵʭ ʙʫʶʫ ʊʵʨʵʣʞʠʡʥ ʙװʩ ʥʵʥ ʮʵʥʛʵʛ ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʩʘʥ 

ʙʦʣ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ ʦʨʯʤʳʥ ʙװʩʠʡʥ ʛʦʣʳʥ ʫʩʥʳ ʵʨʜʵʩʞʠʣʪ ʦʡʨʦʣʮʦʦʛʦʦʨ 1.2 ʜʘʭʠʥ 

ʥʵʤʵʛʜʩʵʥ ʙʘʡʥʘ. ʍʘʨʠʥ ʊᴇʚ ʮʵʚʵʨʣʵʭ ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʭʘʷʛʜʘʣ ʙʦʭʠʨ ʫʩ ʥʠʡʣʩʵʥ 

(ɹʠʦʢʦʤʙʠʥʘʪʳʥ ʊ6) ʮʵʛʪ ʛʦʣʳʥ ʫʩʥʳ ʵʨʜʵʩʞʠʣʪ ʙʦʣʦʥ ʙʫʩʘʜ ʘʥʠʦʥ ʢʘʪʠʦʥ ʠʭʵʵʭʵʥ 
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VI 

ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘ ʙʦʣʦʚʯ ʃװʥʛʠʡʥ ʙװʩʠʡʥ ʊ9, ʊ10 ʮʵʛʪ ʙʘʡʛʘʣʠʡʥ ʫʩʥʳ ᴇᴇʨᴇᴇ ʮʵʚʵʨʰʠʭ 

ʷʚʮʳʥ ʜװʥʜ ʥʠʡʪ ʵʨʜʵʩʞʠʣʪ ʙʦʣʦʥ ʭʘʪʫʫʣʘʛ ʙʫʫʨʘʭ ʟװʡ ʪʦʛʪʦʣ ʘʞʠʛʣʘʛʜʩʘʥ. ʐʠʤ 

ʙʦʭʠʨʜʣʳʥ װʟװװʣʵʣʪ ʙʦʣʦʭ ʘʤʤʦʥʠʡʥ ʘʟʦʪ, ʥʠʪʨʠʪʠʡʥ ʘʟʦʪ, ʠʩʵʣʜʵʭ ʯʘʥʘʨ, ʵʨʜʵʩ 

ʬʦʩʬʦʨʳʥ ʘʛʫʫʣʛʘ ʊʵʨʵʣʞ, ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʙװʩʵʜ (T1-T5 ʮʵʛʪ) ʩʪʘʥʜʘʨʪʳʥ ʫʪʛʘʘʩ 

ʭʵʪʨʵʵʛװʡ ʙʘʡʩʘʥ ʙʦʣ T6 ʮʵʛʪ ʦʛʮʦʤ ʥʵʤʵʛʜʵʞ ʩʪʘʥʜʘʨʪʳʥ ʫʪʛʘʘʩ ʜʘʚʩʘʥ ʙʘʡʥʘ. ʍʘʨʠʥ 

ʃװʥʛʠʡʥ ʙװʩʠʡʥ ʊ9, ʊ10 ʮʵʛװװʜʠʡʥ ʭʫʚʴʜ ʰʠʤ ʙʦʭʠʨʜʣʳʥ װʟװװʣʵʣʪ ʫʨʩʛʘʣʳʥ ʜʘʛʫʫ 

ʘʘʞʠʤ ʙʫʫʨʯ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ ʛʦʣʳʥ ʵʭʵʥ ʭʵʩʵʛʪʵʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʛװʡʮʵʜ ʮʵʚʵʨʰʠʭ 

ʧʨʦʮʝʩʩ ʷʚʘʛʜʘʘʛװʡ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʄᴇʥ  ʊʫʫʣ ʛʦʣʳʥ ʫʩ ʵʭʵʥ ʭʵʩʵʛʪʵʵ ʙʫʶʫ ʊʵʨʵʣʞ, 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ ʦʨʯʤʳʥ ʙװʩʵʜ (T1-T5 ʮʵʛ) ñʄʘʰ ʮʵʚʨʵʵʩ ʮʵʚʵʨò (I-II) ʫʩʥʳ ʘʥʛʠʣʘʣʜ 

ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʩʘʥ ʙʦʣ  ʊ6 ʮʵʛʵʵʩ ñɹʦʭʠʨʜʦʣʪʦʡʛʦʦʩ ʠʭ ʙʦʭʠʨʜʦʣʪʦʡò ʙʫʶʫ IV-V 

ʟʵʨʵʛʣʵʣ ʨװװ, ʭʘʨʠʥ ʊ7-ʊ10 ʮʵʛʪ ʫʩʥʳ ʯʘʥʘʨ ñɹʦʭʠʨʜʦʣʪʦʡʛʦʦʩ ʙʘʛʘ ʙʦʭʠʨʜʦʣʪʦʡò (III-

IV) ʘʥʛʠʣʘʣ ʨʫʫ ʰʠʣʞʠʞ ʙʫʡʛ ʪʦʛʪʦʦʣʦʦ.     

ʋʩʥʳ ʯʘʥʘʨʳʥ ϾʟϾϾʣʵʣʪϾϾʜʠʡʛ ʪʘʘʤʘʛʣʘʭʘʜ ʭʠʡʤʵʣ ʦʶʫʥ ʫʭʘʘʥ (ANN)- ʛr 

ʭʵʨʵʛʣʵʩʵʥ Ͼʨ ʜϾʥ: ʊʫʫʣ ʛʦʣʳʥ ʫʩʥʳ ʯʘʥʘʨʳʛ ʪʘʘʤʘʛʣʘʭ ʩʫʜʘʣʛʘʘʛ ANN-ʳʥ 

ʪʦʦʮʦʦʣʣʳʛ ʭʠʡʭʜʵʵ ʬʠʟʠʢ-ʭʠʤʠʡʥ װʟװװʣʵʣʪװװʜ ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʣʳʛ ʘʰʠʛʣʘʩʘʥ. 

ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʭʣʦʨʠʜ (Cl-) ʥʴ ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʯʘʥʘʨ EC, ʥʠʡʪ 

ʫʫʩʩʘʥ ʜʘʚʩ (TDS), ʥʠʡʪ ʭʘʪʫʫʣʘʛ (TH), ʭʠʤʠʡʥ ʭʵʨʵʛʮʵʵʪ ʭװʯʠʣʪᴇʨᴇʛʯ (ʍʍʍ), ʙʠʦʣʦʛʠʡʥ 

ʭʵʨʵʛʮʵʵʪ ʭװʯʠʣʪᴇʨᴇʛʯ (ɹʍʍ5) ʙʦʣʦʥ ʥʠʡʪ ʵʨʜʵʩʞʠʣʪʪʵʡ ʤʘʰ ʭװʯʪʵʡ (r=0.87-0.99) ʙʫʶʫ 

ʵʝʨʵʛ, PO4
3--ʪʘʡ ʭװʯʪʵʡ (r=0.51) ʵʝʨʵʛ, SO4

2-, NO2
- (r=0.42-0.49) ʜʫʥʜ ʟʵʨʛʠʡʥ ʵʝʨʵʛ 

ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʥʘ. ʊʠʡʤʵʵʩ EC, TDS, ʍʍʍ, ɹʍʍ5, Na++K+, Ca2+, Mg2+, NH4
+, HCO3

-, 

ʥʠʡʪ ʭʘʪʫʫʣʘʛ ʙʦʣʦʥ ʵʨʜʵʩʞʠʣʪ װʟװװʣʵʣʪװװʜʠʡʛ ʦʨʦʣʪ ʙʦʣʛʦʥ ʩʦʥʛʦʩʦʥ. ʍʘʨʠʥ ɹʍʍ5 ʥʴ 

EC, TDS, ʍʍʍ, ɹʍʍ5, Na++K+, Mg2+, NH4
+, HCO3

-, Cl-, PO4
3- ʙʦʣʦʥ ʥʠʡʪ ʵʨʜʵʩʞʠʣʪʪʵʡ 

ʤʘʰ ʭװʯʪʵʡ (r=0.7-0.96) ʵʝʨʵʛ, Ca2+ (r=0.93)-ʪʘʡ ʜʫʥʜ ʟʵʨʛʠʡʥ ʵʝʨʵʛ ʭʘʤʘʘʨʣʳʛ ʭʘʨʫʫʣʞ 

ʙʘʡʥʘ. ʍʣʦʨʠʜ (Cl-)-ʳʥ ʟʘʛʚʘʨʯʣʘʣʳʥ ʭʫʚʴʜ 11 ʦʨʦʣʪʳʥ ʭʫʚʴʩʘʛʯ ʙװʭʠʡ ʦʨʦʣʪʳʥ 

ʜʘʚʭʘʨʛʘ, ʘʨʚʘʥ ʥʝʡʨʦʥ ʙװʭʠʡ ʜʘʣʜ ʜʘʚʭʘʨʛʘ, ʥʵʛ ʭʫʚʴʩʘʛʯʪʘʡ (CLLM 11-10-1) ʛʘʨʘʣʪʳʥ 

ʜʘʚʭʘʨʛʘʘʩ ʙװʨʜʵʭ LM ʘʣʛʦʨʠʪʤʘʘʨ ʦʥʦʚʯʪʦʡ ʙʦʣʛʦʩʦʥ ANN ʟʘʛʚʘʨʳʛ ʛװʡʮʵʪʛʵʩʵʥ. 

ʍʘʨʠʥ ANN ʟʘʛʚʘʨ ʥʴ 11 ʦʨʦʣʪʳʥ ʭʫʚʴʩʘʛʯ ʙװʭʠʡ ʦʨʦʣʪʳʥ ʜʘʚʭʘʨʛʘ, 9 ʥʝʡʨʦʥ ʙװʭʠʡ 

ʜʘʣʜ ʜʘʚʭʘʨʛʘ, ʥʝʡʨʦʥ ʙװʭʠʡ ʛʘʨʘʣʪʳʥ ʜʘʚʭʘʨʛʘ (CLBR 11-9-1) ʟʵʨʛʵʵʩ ʙװʨʜʵʭ BR 

ʘʣʛʦʨʠʪʤʘʘʨ ʦʥʦʚʯʪʦʡ ʙʦʣʛʦʩʦʥ. CLBR 11-9-1 ʥʴ ʭʘʤʛʠʡʥ ʟᴇʚ Cl--ʥ ʪʘʘʤʘʛʣʘʣʳʛ 

ʟʘʛʚʘʨʯʠʣʩʘʥ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ (MSE=3.34, R2=0.992). ɹʍʍ-ʠʡʥ ʭʫʚʴʜ, 11 ʦʨʦʣʪʳʥ 

ʭʫʚʴʩʘʛʯ ʙװʭʠʡ ʦʨʦʣʪʳʥ ʜʘʚʭʘʨʛʘ, 8 ʥʝʡʨʦʥ ʙװʭʠʡ ʜʘʣʜ ʜʘʚʭʘʨʛʘ, ʥʵʛ ʭʫʚʴʩʘʛʯʪʘʡ 

(BODLM 11-8-1) ʛʘʨʘʣʪʳʥ ʜʘʚʭʘʨʛʘʘʩ ʙװʨʜʵʭ LM ʘʣʛʦʨʠʪʤʘʘʨ ʦʥʦʚʯʣʦʛʜʩʦʥ ANN 

ʟʘʛʚʘʨ ʥʴ ʙʫʩʘʜ ʟʘʛʚʘʨʫʫʜʘʘʩ ʠʣװװ ʙʘʡʩʘʥ. ʍʘʨʠʥ 11 ʦʨʦʣʪʳʥ ʭʫʚʴʩʘʛʯ ʙװʭʠʡ ʦʨʦʣʪʳʥ 

ʜʘʚʭʘʨʛʘ, 12 ʥʝʡʨʦʥ ʙװʭʠʡ ʜʘʣʜ ʜʘʚʭʘʨʛʘ, ʥʝʡʨʦʥ ʙװʭʠʡ ʛʘʨʘʣʪʳʥ ʜʘʚʭʘʨʛʘ (BODBR 

11-12-1) ʟʵʨʛʵʵʩ ʙװʨʜʵʭ BR ʘʣʛʦʨʠʪʤʘʘʨ ʦʥʦʚʯʣʦʛʜʩʦʥ ANN ʟʘʛʚʘʨ ʥʴ ʙʫʩʘʜ 

ʟʘʛʚʘʨʫʫʜʘʘʩ ʠʣװװ ʛʘʨʩʘʥ. BODBR 11-12-1 ʥʴ ʭʘʤʛʠʡʥ ʟᴇʚ ɹʍʍ-ʠʡʥ ʪʘʘʤʘʛʣʘʣʳʛ 

ʟʘʛʚʘʨʯʠʣʩʘʥ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ (MSE=41.603, R2=0.92). 
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ɽʨЊʥʭʠʡ ʜϾʛʥʵʣʪ 

× ɹ, ɺ-ʩʪʘʥʮʳʥ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩ ʥʴ ʩʘʘʨʤʘʛ ʦʨʯʠʥʪʦʡ, ʛʠʜʨʦʢʘʨʙʦʥʘʪ, 

ʩʫʣʴʬʘʪ-ʢʘʣʴʮʠ, ʩʫʣʴʬʘʪ-ʢʘʣʴʮʠ, ʤʘʛʥʠ, ʛʠʜʨʦʢʘʨʙʦʥʘʪ-ʢʘʣʴʮʠ, ʤʘʛʥʠʡʥ ʪᴇʨʣʠʡʥ 

ʭʦʣʠʤʦʛ ʥʘʡʨʣʘʛʘʪʘʡ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʟʘʨʠʤ ʭʫʜʛʫʫʜ ʥʴ ʢʘʣʴʮʠ, ʥʠʡʪ ʭʘʪʫʫʣʘʛ, ʬʪʦʨ, 

ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛװʡʥ װʟװװʣʵʣʪʵʵʨʵʵ ʩʪʘʥʜʘʨʪ ʫʪʛʘʘʩ ʜʘʚʩʘʥ ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʦʚ.   

× ɹ,ɺ ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ ʫʩʥʳ ʞʠʣ, 

ʫʣʠʨʣʳʥ ʭʠʤʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʛʵʵʨ װʥʜʩʵʥ ʙװʪʵʮ ʥʘʡʨʣʘʛʘ ᴇᴇʨʯʣᴇʣʪʛװʡ 

ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ ʠʦʥʫʫʜʳʥ ʪʦʦʥ ʫʪʛʳʥ ʭʫʚʴʜ ʙʘʛʘ ʟʵʨʵʛ ʟᴇʨװװʪʵʡ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʪʫʭʘʡʥ 

ᴇʜᴇʨ ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩʥʳ ʥʘʡʨʣʘʛʘʪʘʡ ʰʫʫʜ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʛʘʘʛ 

ʪʦʜʦʨʭʦʡʣʦʚ.  

× ʄᴇʥ ɹ, ɺ ʩʪʘʥʮʳʥ ʵʭ װװʩʚʵʨװװʜʠʡʥ ʦʨʛʘʥʠʢ ʙװʨʵʣʜʵʭװװʥʠʡ ʭʫʚʴʜ ʠʭʵʥʭ ʭʫʜʛʫʫʜʳʥ 

ʫʩʘʥʜ ʪʦʣʫʦʣ, ʩʪʠʨʝʥ ʙʦʣʦʥ ʢʩʠʣʦʣʳʥ ʫʣʘʤʞʣʘʣʫʫʜ ʠʣʵʨʩʵʥ ʯ ʩʪʘʥʜʘʨʪʘʜ ʟʘʘʩʘʥ 

ʭʵʤʞʵʵʥʵʵʩ ʤʘʰ ʙʘʛʘ ʙʘʡʛʘʘ ʥʴ ʤʘʥʘʡ ʦʨʥʳ ʙʦʣʦʥ ʙʫʩʘʜ ʫʣʩ ʦʨʥʳ ʩʪʘʥʜʘʨʪʘʜ 

ʟʘʘʩʘʥ ɿɼɸ-ʘʘʩ 10-25 ʜʘʭʠʥ ʙʘʛʘ ʙʘʡʛʘʘʛ ʪʦʛʪʦʦʚ.   

× ɻʵʨ ʭʦʨʦʦʣʣʳʥ ʠʨʛʵʜʠʡʥ ʫʥʜ ʘʭʫʡʥ ʭʵʨʵʛʮʵʵʥʜʵʵ ʘʰʠʛʣʘʞ ʙʫʡ ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩʥʳ 

ʯʘʥʘʨʳʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ 55 ʛװʥʠʡ ʭʫʜʛʘʘʩ 25, ʉװʭʙʘʘʪʘʨ ʜװװʨʵʛ 

62 ʛװʥʠʡ ʭʫʜʛʘʘʩ 21, ɹʘʷʥʛʦʣ ʜװװʨʵʛ 18 ʛװʥʠʡ ʭʫʜʛʘʘʩ 15 ʭʫʜʛʠʡʥ ʫʩ ʥʴ ʄʦʥʛʦʣ ʫʣʩʘʜ 

ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 0900:2018 ʙʦʣʦʥ ɼʵʣʭʠʡʥ ʕʨװװʣ 

ʄʵʥʜʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘʘʩ ʛʘʨʛʘʩʘʥ ʫʣʩ ʦʨʥʫʫʜʳʥ ʤᴇʨʜʜᴇʛ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ 

ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʫʩʳʛ ʫʥʜ ʘʭʫʡʜʘʘ ʭʵʨʵʛʣʵʞ ʙʘʡʛʘʘʛ ʪʦʛʪʦʦʚ.  

× ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʊʫʫʣ ʛʦʣʳʥ ʫʩ ʥʴ ʊʎɹ-ʥ ʭʘʷʛʜʘʣ ʙʦʭʠʨ ʫʩ ʥʠʡʣʩʵʥ ʮʵʛʪ 

ñɹʦʭʠʨʜʦʣʪʦʡʛʦʦʩ ʠʭ ʙʦʭʠʨʜʦʣʪʦʡò ʙʫʶʫ IV-V ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʛʘʘ 

ʥʴ ʊʎɹ ʥʴ ʘʭʫʡʥ ʙʦʣʦʥ װʡʣʜʚʵʨʣʵʣ, װʡʣʯʠʣʛʵʵʥʠʡ ʭʵʨʵʛʣʵʵʥʵʵʩ ʛʘʨʩʘʥ ʭʘʷʛʜʘʣ 

ʫʩʳʛ ʮʵʚʵʨʣʵʥ MNS 4943:2015-ʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʩʘʥ ʫʩʳʛ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥʜ 

ʥʠʡʣװװʣʞ ʯʘʜʘʭʛװʡ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʭװʥʠʡ ʭװʯʠʥ ʟװʡʣʵʵʩ ʛʦʣʳʥ ʫʩʥʳ ʙʦʭʠʨʜʦʣ װװʩʯ 

ʙʘʡʛʘʘʛ ʠʣʵʨʭʠʡʣʞ ʙʘʡʥʘ. ʃװʥʛʠʡʥ ʊ9, ʊ10 ʮʵʛʠʡʥ ʛʦʣʳʥ ʫʩ ʙʘʡʛʘʣʠʡʥ ʫʩʥʳ ᴇᴇʨᴇᴇ 

ʮʵʚʵʨʰʠʭ ʷʚʮʳʥ ʜװʥʜ ʙʦʭʠʨʜʣʳʥ ʪװʚʰʠʥ ʙʫʫʨʯ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ ʊʵʨʵʣʞʠʡʥ T1 

ʮʵʛʪʵʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʛװʡʮʵʜ ʮʵʚʵʨʰʠʭ ʧʨʦʮʝʩʩ ʷʚʘʛʜʘʞ ʯʘʜʘʭʛװʡ ʙʘʡʛʘʘʛ 

ʪʦʜʦʨʭʦʡʣʦʚ.  
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 ñʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʙʦʣʦʥ ʦʨʛʘʥʠʢ 

ʙװʨʵʣʜʵʭװװʥʠʡ ʩʫʜʘʣʛʘʘò ʩʵʜʵʚʪ ʩʫʫʨʴ ʩʫʜʘʣʛʘʘʥʳ ʪᴇʩᴇʣʪ ʘʞʣʳʥ 

ʛװʡʮʵʪʛʵʛʯʠʜ 
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                 ʛװʡʮʵʪʛʵʭ ʟʘʭʠʨʘʣ, ʜʦʢʪʦʨ, (Ph.D)/ 

 

 

 

 

 

ʊᴆʉᴆʃʊ ɸɾʃʓʅ ɻתʁʎʕʊɻʕɻʏʀɼ:   ɼ.ʆʶʫʥʮʵʮʵʛ  /ʕʢʦʣʦʛʠʡʥ ʭʠʤʠʡʥ  

                                                                  ʣʘʙʦʨʘʪʦʨʠʡʥ ʵʨʭʣʵʛʯ, ɼʦʢʪʦʨ (Ph.D)/, ʕʐɸɸ  

  ʆ.ʍװʨʵʣʜʘʚʘʘ  ɼʦʢʪʦʨ (Ph.D), ʕʐɼʵʜɸ  

  ɻ.ʆʜʦʥʪʫʷʘ ʕʐɼʵʜɸ, ʤʘʛʠʩʪʨ 

  ɸ.ʎʠʡʨʵʛʟʵʥ ʕʐɼʵʜɸ, ʤʘʛʠʩʪʨ 
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  ɿ.ɹʫʷʥʞʘʨʛʘʣ ʕʐɸ, ʙʘʢʘʣʘʚʨ 
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ʊʦʚʯʠʣʩʦʥ װʛ 

ʐʋɸ - ʐʠʥʞʣʵʭ ʋʭʘʘʥʳ ɸʢʘʜʝʤʠ 

ʍʍʊʍ - ʍʠʤʠ, ʭʠʤʠʡʥ ʪʝʭʥʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥ 

ʋʉʋɻ - ʋʩ ʩʫʚʛʠʡʥ ʫʜʠʨʜʘʭ ʛʘʟʘʨ 

ɸʅʋ ï ɸʤʝʨʠʢʠʡʥ ʥʵʛʜʩʵʥ ʫʣʩ 

ɽʍ ï ɽʚʨʦʧʳʥ ʭʦʣʙʦʦ 

ʋɹʎʊʉ ï ʋʣʘʘʥʙʘʘʪʘʨ ʙʘʨʫʫʥ ʮʘʭʠʣʛʘʘʥ ʪװʛʵʵʭ ʩʪʘʥʮ 

ɼʕʄɹ - ɼʵʣʭʠʡʥ ʕʨװװʣ ʄʵʥʜʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘ 

EC (ʎɼʏ) ï ʎʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʯʘʥʘʨ 

ORP (ʀɸʇ) ï ʀʩʵʣʜʵʥ ʘʥʛʠʞʨʘʭ ʧʦʪʝʥʮʠʘʣ  

TDS - ʅʠʡʪ ʫʫʩʩʘʥ ʜʘʚʩ  

ɿɼɸ - ɿᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʜʵʵʜ ʘʛʫʫʣʘʤʞ 

ɹʍʍ ï ɹʠʦʭʠʤʠʡʥ ʭʵʨʵʛʮʵʵʪ ʭװʯʠʣʪᴇʨᴇʛʯ  

ʍʍʍ - ʍʠʤʠʡʥ ʭʵʨʵʛʮʵʵʪ ʭװʯʠʣʪᴇʨᴇʛʯ 

ʇʀʏ - ʇʝʨʤʘʥʛʘʥʘʪʳʥ ʠʩʵʣʜʵʭ ʯʘʥʘʨ 

TH - ʅʠʡʪ ʭʘʪʫʫʣʘʛ 

ʆʅʋ - ʆʨʛʘʥʠʢ ʥװװʨʩʫʩʪᴇʨᴇʛʯ 

ʆʄ - ʆʨʛʘʥʠʢ ʤʘʪʝʨʠ 

ʅʆʅʋ(ʄ) - ʅʠʡʪ ʦʨʛʘʥʠʢ ʥװװʨʩʫʩʪᴇʨᴇʛʯ (ʤʘʪʝʨʠ) 

ɹʆʅʋ(ʄ) - ɹʘʡʛʘʣʠʡʥ ʦʨʛʘʥʠʢ ʥװװʨʩʫʩʪᴇʨᴇʛʯ (ʤʘʪʝʨʠ) 

ʋʆʅʋ(ʄ) - ʋʫʩʩʘʥ ʦʨʛʘʥʠʢ ʥװװʨʩʫʩʪᴇʨᴇʛʯ (ʤʘʪʝʨʠ) 

ʄʆʅʋ(ʄ) - ʄʘʢʨʦ ʦʨʛʘʥʠʢ ʥװװʨʩʫʩʪᴇʨᴇʛʯ (ʤʘʪʝʨʠ) 

ɹɿʆʅʋ(ʄ) - ɹʠʦʣʦʛʠʡʥ ʟʘʜʨʘʣʳʥ ʦʨʛʘʥʠʢ ʥװװʨʩʫʩʪᴇʨᴇʛʯ (ʤʘʪʝʨʠ) 

ʍɼɹ ï ʍʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙװʪʵʵʛʜʵʭװװʥ 

ʊɻʄ - ʊʨʠʛʘʣʦʛʝʥʪ ʤʝʪʘʥ 
ʅʊɻʄ -  

ɹɿɼ - ɹʘʷʥʟװʨʭ ʜװװʨʵʛ 

ɹɻɼ - ɹʘʷʥʛʦʣ ʜװװʨʵʛ 

ʉɹɼ - ʉװʭʙʘʘʪʘʨ ʜװװʨʵʛ  

ʋʏʀ - ʋʩʥʳ ʯʘʥʘʨʳʥ ʠʥʜʝʢʩ 

ɻʋʎɿɸʅ - ɻʘʜʘʨʛʳʥ ʫʩʥʳ ʮʵʚʨʠʡʥ ʟʵʨʛʠʡʥ ʥʦʨʤ 

ʊʎɹ ï ʊᴇʚ ʮʵʚʵʨʣʵʭ ʙʘʡʛʫʫʣʘʤʞ 

ANN - ʍʠʡʤʵʣ ʦʶʫʥ ʫʭʘʘʥ (Artifical neural network) 

SWAT - ʍᴇʨʩ, ʫʩʥʳ ʰʠʥʞʠʣʛʵʵʥʠʡ ʭʵʨʵʛʩʣװװʜ (Soil Water and Analysis Tools) 

WASP - ʋʩʥʳ ʯʘʥʘʨʳʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʟʘʛʚʘʨʯʣʘʣʳʥ ʧʨʦʛʨʘʤʤ (Water Quality 

Analysis Simulation Program) 
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X 

 

ʉʫʫʨʴ ʩʫʜʘʣʛʘʘʥʳ ʪᴇʩᴇʣʪ ʘʞʣʳʥ ʪʘʡʣʘʥʛʠʡʥ ʙװʪʵʮ 

 ʕʥʵʭװװ ʪʘʡʣʘʥ ʥʴ ʭʵʚʣʵʣʠʡʥ ʪʦʡʤ, ʩʫʜʘʣʛʘʘʥʳ ʦʙʲʝʢʪ, ʘʨʛʘ ʟװʡ, ʩʫʜʘʣʛʘʘʥʳ װʨ 

ʜװʥ ʛʵʩʵʥ ʙװʪʵʮʪʵʡ 4 װʥʜʩʵʥ ʙװʣʵʛ, 9 ʜʵʜ ʙװʣʵʛʪʵʡʛʵʵʨ ʙʠʯʠʛʜʵʞ ʥʠʡʪ 59 ʭװʩʥʵʛʪ, 11 

ʟʫʨʘʛ, 45 ʛʨʘʬʠʢʘʘʨ ʠʣʵʨʭʠʡʣʞ (װװʥʵʵʩ תʡʣʜʚʵʨʠʡʥ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ 

ʛʦʨʠʤʳʥ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʵʵʨ 9 ʭװʩʥʛɻʪ, 4 ʛʨʘʬʠʢ, 1 ʟʫʨʘʛ; ɹ-ʩʪʘʥʮʳʥ ʭʣʦʨʞʫʫʣʘʣʪʳʥ 

ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ ʯʘʥʘʨʳʥ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʵʵʨ 7 ʭװʩʥʵʛʪ, 7 ʛʨʘʬʠʢ; 

ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʛʦʨʠʤʳʥ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʵʵʨ 4 

ʛʨʘʬʠʢ, 8 ʭװʩʥʵʛʪ; ɺ-ʩʪʘʥʮʥr ʭʣʦʨʞʫʫʣʘʣʪʳʥ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ 

ʯʘʥʘʨʳʥ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʵʵʨ 11 ʭװʩʥʵʛʪ, 5 ʛʨʘʬʠʢ; ɹ, ɺ ʩʪʘʥʮʳʥ ʦʨʛʘʥʠʢ 

ʙװʨʵʣʜʵʭװװʥʠʡ ʩʫʜʘʣʛʘʘʛʘʘʨ 3 pʫʨʘʛ, 4 ʭװʩʥʵʛʪ, 5 ʛʨʘʬʠʢ; ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ ʛʵʨ 

ʭʦʨʦʦʣʣʳʥ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʯʘʥʘʨʳʥ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʵʵʨ 1 ʟʫʨʘʛ, 3 ʭװʩʥʵʛʪ, 6 

ʛʨʘʬʠʢ; ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʯʘʥʘʨʳʥ ʩʫʜʘʣʛʘʘʥʳ װʨ 

ʜװʥʛʵʵʨ 5 ʭװʩʥʵʛʪ, 2 ʛʨʘʬʠʢ; ʉװʭʙʘʘʪʘʨ ʜװװʨʛʠʡʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ 

ʯʘʥʘʨʳʥ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʵʵʨ 2 ʭװʩʥʵʛʪ, 5 ʛʨʘʬʠʢ, ʊʫʫʣ ʛʦʣʳʥ ʫʩʥʳ ʯʘʥʘʨʳʥ 

ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʵʵʨ 1 ʟʫʨʘʛ, 4 ʭװʩʥʵʛʪ, 3 ʛʨʘʬʠʢ, ʋʩʥʳ ʯʘʥʘʨʳʥ װʟװװʣʵʣʪװװʜʠʡʛ 

ʪʘʘʤʘʛʣʘʭʘʜ ʭʠʡʤʵʣ ʦʶʫʥ ʫʭʘʘʥ (ANN)- ʛr ʭʵʨʵʛʣʵʩʵʥ װʨ ʜװʥʛʵʵʨ 1 ʟʫʨʘʛ, 3 ʭװʩʥʵʛʪ, 4 

ʛʨʘʬʠʢ) 86 ʥʦʤ ʭʵʚʣʵʣ ʘʰʠʛʣʘʥ ʤʦʥʛʦʣ ʭʵʣ ʜʵʵʨ 140 ʭʫʫʜʩʘʥʜ ʙʘʛʪʘʘʥ ʙʠʯʠʚ. 
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1 

ʆʈʐʀʃ 

ʅʠʡʩʣʵʣ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ ʥʴ ʍʘʥʛʘʡ ʍʵʥʪʠʡ ʫʫʣʘʨʭʘʛ ʤʫʞʠʜ, ʍʵʥʪʠʡʥ ʫʫʣʩʳʥ 

ʙʘʨʫʫʥ ᴇʤʥᴇʜ, ʰʫʚʪʨʘʭ װʟװװʨ ʙʦʣʦʭ ɹʦʛʜ ʫʫʣʳʥ ʘʨʜ ʵʨʛʵʥ ʪʦʡʨʦʥ ʫʫʣʩʘʘʨ ʭװʨʵʵʣʵʛʜʩʵʥ  

ʊʫʫʣ ʛʦʣʳʥ ᴇʨʛᴇʨʛʠʡʥ ʜʘʛʫʫ ʯʠʛʣʵʩʵʥ ʭᴇʥʜʠʡʜ ʦʨʰʠʥʦ [1]. ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ ʥʴ ʘʞ 

 ʥ ʘʤʳʥ ᴇʩᴇʣʪʠʡʥ ʭʫʚʴʜ ʭʫʨʜʘʮʪʘʡ ʭᴇʛʞʠʞ ʙʫʡ ʭʦʪʫʫʜʳʥ ʥʵʛװʡʣʜʚʵʨ, ʵʜʠʡʥ ʟʘʩʘʛ, ʭװ

ʶʤ. ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʜ ʭʦʪʞʠʣʪ, ʙʘʨʠʣʛʘʞʠʣʪ ʥʵʤʵʛʜʵʭʠʡʥ ʭʵʨʵʵʨ 

ʫʥʜ, ʘʭʫʡʥ ʙʦʣʦʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʭʵʨʵʛʣʵʵʥʠʡ ʫʩʥʳ ʭʵʨʵʛʮʵʵ ʵʨʩ ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ . 

ʍʦʪʳʥ ʭװʥ ʘʤʳʥ ʫʥʜ, ʘʭʫʡʥ ʙʦʣʦʥ ʭʵʨʵʛʣʵʵʥʠʡ ʫʩʳʛ ʊʫʫʣ ʛʦʣʳʥ ʜʘʛʫʫ 35-40 ʤʝʪʨʠʡʥ 

ʛװʥʠʡ ʜᴇʨᴇʚʜᴇʛʯʠʡʥ ʩʵʚʩʛʵʨ ʭʫʨʜʩʘʜ ʘʛʫʫʣʘʛʜʘʭ ʛʘʟʨʳʥ ʜʦʦʨʭ ʮʵʥʛʵʛ ʫʩʘʘʨ ʭʘʥʛʘʜʘʛ 

[2]. ʕʥʵ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩ ʥʴ ʛʘʜʘʨʛʳʥ ʫʩʪʘʡ ʛʠʜʨʘʚʣʠʢ ʭʦʣʙʦʦʪʦʡ ʪʫʣ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ 

ʥᴇʭʮᴇʣ, ʪװװʥʜ ʥᴇʣᴇᴇʣᴇʭ ʭװʯʠʥ ʟװʡʣʩ ʥʴ ʭʦʪʳʥ ʭװʥ ʘʤʳʥ ʫʩʘʥ ʭʘʥʛʘʤʞ, ʫʩʥʳ ʯʘʥʘʨʪ 

ʰʫʫʜ ʙʘ ʰʫʫʜ ʙʫʩ ʟʘʤʘʘʨ ʥᴇʣᴇᴇʣʞ ʙʦʣʥʦ.  

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʭװʥ ʘʤ ɼʵʵʜ ʵʭ װװʩʚʵʨ, ɻʘʯʫʫʨʪʳʥ ʵʭ װװʩʚʵʨ, ʊᴇʚʠʡʥ ʵʭ װװʩʚʵʨ, 

 ʩʚʵʨ, ʅʠʩʵʭʠʡʥ ʵʭװװ ʩʚʵʨ, ʗʘʨʤʘʛʠʡʥ ʵʭװװ ʩʚʵʨ, ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʵʭװװ ʡʣʜʚʵʨʠʡʥ ʵʭת

 ʡʣʜʚʵʨʣʵʣʠʡʥ ʭʵʨʵʛʮʵʵʥʠʡ ʫʩʘʘ ʘʚʜʘʛ  ʙʘʡʥʘ. 1956 ʦʥʜװ ʩʚʵʨʵʵʩ ʫʥʜ, ʘʭʫʡ ʤᴇʥװװ

ʥʠʡʩʣʵʣ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʘʥʭʜʫʛʘʘʨ ʵʵʣʞʠʡʥ ʙʘʨʠʣʛʘʞʠʣʪʳʥ ʟʫʨʘʛ ʪᴇʩʣʠʡʛ 

ʙʦʣʦʚʩʨʫʫʣʘʥ 1959 ʦʥʜ ɼʵʵʜ ʵʭ װװʩʚʵʨ, ʪᴇʚʠʡʥ ʵʭ װװʩʚʵʨ, װʡʣʜʚʵʨʠʡʥ ʨʘʡʦʥʳ ʵʭ 

 ʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞװ ʨʪʵʣװʩʚʵʨ ʘʰʠʛʣʘʣʪʘʜ ʦʨʞ ʦʜʦʦʛ ʭװװ ʩʚʵʨ, ʤʘʭ ʢʦʤʙʠʥʘʪʳʥ ʵʭװװ

ʙʘʡʥʘ [3]. 2012-2014 ʦʥʜ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʩ ʭʘʥʛʘʤʞ, ʪװװʥʠʡ ʜʦʪʦʨ ʛʵʨ ʭʦʨʦʦʣʣʳʥ 

ʫʩ ʭʘʥʛʘʤʞʠʡʛ ʥʵʤʵʛʜװװʣʞ ʭװʥ ʘʤʳʛ ʙʘʪʘʣʛʘʘʪʘʡ ʮʵʚʵʨ ʫʩʘʘʨ ʭʘʥʛʘʭ ʟʦʨʠʣʛʦʦʨ  ʗʧʦʥ 

ʫʣʩʳʥ ʟʘʩʛʠʡʥ ʛʘʟʨʳʥ ʙʫʮʘʣʪʛװʡ ʪʫʩʣʘʤʞʘʘʨ ɻʘʯʫʫʨʪʳʥ ʵʭ װװʩʚʵʨʠʡʛ ʘʰʠʛʣʘʣʪʘʜ 

ʦʨʫʫʣʩʘʥ. ʄᴇʥ ʉʦʣʦʥʛʦʩ ʫʣʩʳʥ ñʂʆʁʂɸò ʦʣʦʥ ʫʣʩʳʥ ʭʘʤʪʳʥ ʘʞʠʣʣʘʛʘʘʥʳ 

ʙʘʡʛʫʫʣʣʘʛʘʪʘʡ ʭʘʤʪʨʘʥ 2015 ʦʥʜ ñʗʘʨʤʘʛʠʡʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʵʭ װװʩʚʵʨò-ʠʡʛ 

ʘʰʠʛʣʘʣʪʘʜ ʦʨʫʫʣʩʘʥ ʙʘʡʥʘ [4]. 

ʀʡʤʵʵʩ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜ ʙʦʣʦʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪ  

ʭʠʡʩʥʠʡ ʜʘʨʘʘ ʭʵʨʵʛʣʵʛʯʜʵʜ ʭװʨʯ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʘʥʜ ʭװʥʠʡ ʵʨװװʣ ʤʵʥʜʵʜ ʩᴇʨᴇʛ 

ʥᴇʣᴇᴇʣᴇʣ װʟװװʣʞ ʙʦʣʦʭ ʛʘʣʦʛʝʥʪ ʥʵʛʜʣװװʜʠʡʥ ʩʫʜʘʣʛʘʘ ʙʦʣʦʥ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʳʥ 

ᴇᴇʨʯʣᴇʣʪʠʡʛ ʫʣʠʨʘʣ, ʞʠʣʠʡʥ  ʭᴇʜʣᴇʣ ʟװʡʥ ʭʘʤʘʘʨʣʘʘʨ ʥʘʨʠʡʚʯʣʘʥ ʩʫʜʣʘʭ ʭʵʨʵʛʮʵʵ 

ʰʘʘʨʜʣʘʛʘ װװʩʵʞ ʙʘʡʥʘ.   

ʊᴇʩᴇʣ ʭʵʨʵʛʞʠʭ ʭʫʛʘʮʘʘʥʜ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ תʡʣʜʚʵʨʠʡʥ ʵʭ 

 ʣʵʣʪ ʭʠʡʩʥʠʡװװʡʞװʥʠʡ ʭʫʜʛʫʫʜ, ʭʘʣʜʚʘʨʛװʩʚʵʨʠʡʥ ʛװװ ʩʚʵʨ ʙʦʣʦʥ ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʵʭװװ

ʜʘʨʘʘʭ ʭʵʨʵʛʣʵʛʯʜʵʜ ʭװʨʯ ʙʫʡ ʫʩʘʥʜ ʫʣʠʨʘʣ, ʞʠʣʵʵʩ ʭʘʤʘʘʨʩʘʥ ʩʫʜʘʣʛʘʘʛ ʷʚʫʫʣʣʘʘ. 

ʄᴇʥ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʟʘʨʠʤ ʜװװʨʛʠʡʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʠʨʛʵʜʠʡʥ ʫʥʜ, ʘʭʫʡʜʘʘ 

ʭʵʨʵʛʣʵʞ ʙʫʡ ʛװʥʠʡ ʭʫʜʛʫʫʜʘʜ ʛʠʜʨʦʭʠʤʠʡʥ ʩʫʜʘʣʛʘʘ ʭʠʡʞ, ʫʩʥʳ ʯʘʥʘʨ, ʘʥʛʠ, ʪᴇʨʣʠʡʛ 

ʪʦʜʦʨʭʦʡʣʞ, װʨ ʜװʥʛ ʙʦʣʦʚʩʨʫʫʣʘʥ ʪʘʡʣʘʥʜ ʥʵʛʪʛʵʥ ʦʨʫʫʣʩʘʥ ʙʦʣʥʦ.  

ʊЊʩЊʣʪ ʘʞʣʳʥ ʟʦʨʠʣʛʦ: 
ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩ ʪװʛʵʵʛװװʨʠʡʥ ɹ (תʡʣʜʚʵʨʠʡʥ ʵʭ װװʩʚʵʨ), ɺ (ʄʘʭ 

ʢʦʤʙʠʥʘʪʳʥ ʵʭ װװʩʚʵʨ) ʩʪʘʥʮʳʥ ʛʠʜʨʦʭʠʤʠʡʥ ʛʦʨʠʤʳʥ ʩʫʜʘʣʛʘʘ, ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʛװʥʠʡ 

ʭʫʜʛʠʡʥ ʫʩ ʙʦʣʦʥ ʛʘʜʘʨʛʳʥ ʫʩʥʳ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʳʥ ʰʠʥʞ ʯʘʥʘʨ ʪװװʥʜ ʘʛʫʫʣʘʛʜʘʭ 

ʦʨʛʘʥʠʢ ʙװʨʵʣʜʵʭװװʥ, ʭװʥʜ ʤʝʪʘʣʣʳʥ ʘʛʫʫʣʛʳʛ ʪʦʜʦʨʭʦʡʣʞ, ᴇᴇʨʠʡʥ ʙʦʣʦʥ ʦʣʦʥ ʫʣʩʳʥ 

ʩʪʘʥʜʘʨʪʪʘʡ ʭʘʨʴʮʫʫʣʘʥ ʜװʛʥʵʣʪ ᴇʛᴇʭ ʟʦʨʠʣʛʦʪʦʡ.  
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ɿʦʨʠʣʪ 

× ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʩ ʪװʛʵʵʛװװʨʠʡʥ ɹ, ɺ ʩʪʘʥʮʳʥ ʫʩ ʙʦʣʦʥ ʪװʛʵʵʣʪʠʡʥ 

ʜʘʤʞʣʘʛʘʘʩ ʫʣʠʨʘʣ ʪʫʪʘʤ ʜʵʵʞ ʘʚʯ ʫʥʜʥʳ ʫʩʥʳ ʯʘʥʘʨʳʥ װʟװװʣʵʣʪװװʜ ʙʦʣʦʥ 

ʦʨʛʘʥʠʢ ʙװʨʵʣʜʵʭװװʥʠʡ ʩʫʜʘʣʛʘʘʛ ʷʚʫʫʣʞ ᴇᴇʨʠʡʥ ʦʨʥʳ ʙʦʣʦʥ ʦʣʦʥ ʫʣʩʳʥ 

ʩʪʘʥʜʘʨʪʪʘʡ ʭʘʨʴʮʫʫʣʘʥ ʜװʛʥʵʣʪ ᴇʛᴇʭ 

× ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʩʦʥʛʦʛʜʩʦʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʫʥʜʥʳ ʫʩʥʳ ʟʦʨʠʫʣʘʣʪʘʘʨ 

ʭʵʨʵʛʣʵʞ ʙʫʡ ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠ, ʵʨװװʣ ʘʭʫʡʥ װʟװװʣʵʣʪ ʙʦʣʦʥ ʦʨʛʘʥʠʢ 

ʙװʨʵʣʜʵʭװװʥʠʡ ʩʫʜʘʣʛʘʘʛ ʥʘʨʠʡʚʯʣʘʥ ʷʚʫʫʣʞ װʥʜʵʩʥʠʡ ʙʦʣʦʥ ʦʣʦʥ ʫʣʩʳʥ 

ʩʪʘʥʜʘʨʪʪʘʡ ʭʘʨʴʮʫʫʣʘʥ ʜװʛʥʵʣʪ ᴇʛᴇʭ 

× ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʛʘʜʘʨʛʳʥ ʫʩʥʳ ʬʠʟʠʢ-ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ, ʭװʥʜ ʤʝʪʘʣ, 

ʙʦʭʠʨʜʣʳʛ ʪʦʛʪʦʦʭ ʩʫʜʘʣʛʘʘʛ ʷʚʫʫʣʞ ʦʣʦʥ ʫʣʩʳʥ ʩʪʘʥʜʘʨʪʪʘʡ ʭʘʨʴʮʫʫʣʘʥ 

 ʥʵʣʛʵʵ ᴇʛᴇʭװ

ʊЊʩЊʣʪ ʘʞʣʳʥ ʰʠʥʵʣʵʛ ʪʘʣ 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ תʡʣʜʚʵʨʠʡʥ (ɹ-ʩʪʘʥʮ) ʙʦʣʦʥ ʄʘʭʳʥ (ɺ-ʩʪʘʥʮ) ɻ ʭ װװʩʚʵʨʠʡʥ 

ʛװʥʠʡ ʭʫʜʛʫʫʜ, ʩʪʘʥʮʫʫʜʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʵʜ ʭװʨʩʥʠʡ 

ʜʘʨʘʘʭ ʫʩʥ rʭʠʤʠʡʥ ʥʘʡʨʣʘʛʳʥ ʛʦʨʠʤʳʥ ʩʫʜʘʣʛʘʘʛ ʩʘʨ, ʫʣʠʨʘʣ, ʞʠʣʵʵʩ ʭʘʤʘʘʨʫʫʣʘʥ 

ʩʫʜʘʣʞ, 3 ʜװװʨʛʠʡʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʘʨʜ ʠʨʛʵʜʠʡʥ ʘʰʠʛʣʘʞ ʙʫʡ ʭʫʜʛʫʫʜʳʥ ʫʩʘʥʜ ʫʩʥʳ 

ʯʘʥʘʨʳʥ ʥʘʨʠʡʚʯʠʣʩʘʥ ʩʫʜʘʣʛʘʘ ʷʚʫʫʣʞ, ʊʫʫʣ ʛʦʣʳʥ ʫʩʥʳ ʯʘʥʘʨ, ʙʦʭʠʨʜʣʳʥ ʟʵʨʛʠʡʛ 

ʪʦʦʮʦʦʣʦʥ ʛʘʨʛʘʞ װʥʜʵʩʥʠʡ ʙʦʣʦʥ ʦʣʦʥ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʫʡ ʩʪʘʥʜʘʨʪʪʘʡ ʭʘʨʴʮʫʫʣʘʥ 

ʜװʛʥʵʣʪ ᴇʛʩᴇʥ ʥʴ ʵʥʵʭװװ ʪᴇʩᴇʣʪ ʘʞʣʳʥ ʰʠʥʵʣʵʛ ʪʘʣ ʙʦʣʥʦ. 

ʊЊʩЊʣʪ ʘʞʣʳʥ ʘʯ ʭʦʣʙʦʛʜʦʣ 

ʊᴇʩᴇʣʪ ʘʞʣʳʥ ʭװʨʵʵʥʜ ʛʘʨʩʘʥ ʩʫʜʘʣʛʘʘ ʰʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʛ ʵʥʵ ʯʠʛʣʵʣʠʡʥ 

ʩʫʜʘʣʛʘʘ ʭʠʡʜʵʛ ʩʫʜʣʘʘʯʠʜ, ʤʵʨʛʵʞʠʣʪʥװװʜ, ʘʨʜ ʠʨʛʵʜ ʛʘʨʳʥ ʘʚʣʘʛʘ, ʙʘʨʠʤʪ ʤʘʪʝʨʠʘʣ 

ʙʦʣʛʦʥ ʘʰʠʛʣʘʭ ʰʠʥʞʣʵʭ ʫʭʘʘʥ, ʧʨʘʢʪʠʢʠʡʥ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ. ʄᴇʥ ʵʥʵ ʩʫʜʘʣʛʘʘʥʳ װʨ 

ʜװʥʛ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜ, ʰʫʛʘʤ ʭʦʦʣʦʡʥ ʫʩ ʙʦʣʦʥ ʠʨʛʵʜʠʡʥ ʘʰʠʛʣʘʞ ʙʫʡ 

ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʯʘʥʘʨ, ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʳʛ ʭʷʥʘʭ, ʙʫʩʘʜ ʭװʯʠʥ ʟװʡʣʵʵʩ ʰʘʣʪʛʘʘʣʘʥ 

ʙʦʭʠʨʜʦʣ װװʩʵʭʵʵʩ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ ʟʵʨʵʛʪ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʙʦʣʦʥ ʥʠʡʛʵʤ, ʵʜʠʡʥ 

ʟʘʩʛʠʡʥ ʯʫʭʘʣ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ.  

ʉʫʜʣʘʛʜʩʘʥ ʙʘʡʜʘʣ 

ʋʩ ʥʴ ʘʣʴ ʯ ʫʣʩʳʥ װʥʜʵʩʥʠʡ ʙʘʷʣʘʛʪ ʟװʡ ʸʩʦʦʨ ʦʨʜʦʛ ʙʘʡʛʘʣʠʡʥ װʥʵʪ ʙʘʷʣʘʛ ʶʤ. 

ʍװʥ ʘʤʳʛ ʵʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘʜ ʥʠʡʮʩʵʥ ʫʥʜʥʳ ʫʩʘʘʨ ʭʘʥʛʘʭ, ʫʩʥʳ ʥᴇᴇʮʠʡʛ 

ʟʦʭʠʩʪʦʡʛʦʦʨ ʘʰʠʛʣʘʭ ʥʴ ʘʣʠʚʘʘ ʪᴇʨʠʡʥ ʪʫʣʛʫʫʨ ʙʦʜʣʦʛʦ, װʥʜʵʩʥʠʡ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ  

ʥʵʥ  ʯʫʭʘʣ ʘʩʫʫʜʣʳʥ ʥʵʛ  ʙʠʣʵʵ.  

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʭװʥ ʘʤʳʛ ʊʫʫʣ ʛʦʣʳʥ ʜʘʛʫʫ ʙʘʡʨʣʘʩʘʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʵʭ 

 ʥʠʡ ʭʫʜʛʫʫʜ ʙʫʶʫ ʛʘʟʨʳʥ ʜʦʦʨʭ ʮʵʥʛʵʛ ʫʩʘʘʨ ʩʪʘʥʮʫʫʜʘʘʨ ʜʘʤʞʫʫʣʘʥװʩʚʵʨʠʡʥ ʛװװ

ʭʘʥʛʘʜʘʛ ʙʘʡʥʘ. ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʩʥʳ ʵʭ װװʩʚʵʨʠʡʥ ʥᴇᴇʮʠʡʥ ʭʘʡʛʫʫʣʳʛ 1969 ʙʦʣʦʥ 

1980 ʦʥʫʫʜʘʜ ɿʍʋ-ʥ ʤʵʨʛʵʞʠʣʪʥװװʜ, 1993 ʦʥʜ ʗʧʦʥʳ ʤʵʨʛʵʞʠʣʪʥװװʜʪʵʡ ʭʘʤʪʨʘʥ 

ʤʘʥʘʡ ʦʨʥʳ ʩʫʜʣʘʘʯʠʜ ʛʘʜʘʨʛʳʥ ʙʦʣʦʥ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʘʥʜ ʛʠʜʨʦʛʝʦʣʦʛʠʡʥ ʭʘʡʛʫʫʣʳʥ 

ʙװʨʵʥ ʩʫʜʘʣʛʘʘ ʭʠʡʞ ʥᴇᴇʮʠʡʛ ʪʦʛʪʦʦʩʦʥ ʙʘʡʜʘʛ [4].  
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2011-2013 ʦʥʜ ʐʋɸ-ʠʡʥ ʍʍʊʍ-ʠʡʥ ʵʨʜʵʤʪʵʥ ʩʫʜʣʘʘʯʠʜ ʙʦʣʦʥ ʋʉʋɻ-ʳʥ ʋʩʥʳ ʪᴇʚ 

ʣʘʙʦʨʘʪʦʨʠʡʥ ʤʵʨʛʵʞʠʣʪʥװװʜ ʭʘʤʪʨʘʥ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ 4 ʩʪʘʥʮʳʥ 

ʫʩʥʳ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ, 2015-2017 ʦʥʜ ʍʍʊʍ-ʠʡʥ ʩʫʜʣʘʘʯʠʜ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ 

ʫʩʥʳ ʵʭ װװʩʚʵʨʠʡʥ 7 ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ᴇʤʥᴇʭ, ʜʘʨʘʘʭ ʫʩʥʫʫʜʘʜ 

ʛʠʜʨʦʭʠʤʠʡʥ ʛʦʨʠʤʳʥ ʩʫʜʘʣʛʘʘʛ ʭʠʡʩʵʥ ʙʘʡʥʘ. ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʛʘʘʨ תʡʣʜʚʵʨʠʡʥ 

ʨʘʡʦʥʳ ʵʭ װװʩʚʵʨ ʙʫʶʫ ɹ ʩʪʘʥʮʳʥ ʫʩ, ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʵʭ װװʩʚʵʨ ʙʫʶʫ ɺ ʩʪʘʥʮʳʥ 

ʫʩʥʫʫʜʳʥ ʵʨʜʵʩʞʠʣʪ ʙʦʣʦʦʜ ʘʥʠʦʥ, ʢʘʪʠʦʥʳ ʘʛʫʫʣʛʘ ʙʫʩʘʜ 5 ʩʪʘʥʮʳʥ ʫʩʥʘʘʩ ᴇʥʜᴇʨ 

ʘʛʫʫʣʛʘʪʘʡ ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʘʡʥʘ. ʊʫʫʣ ʛʦʣʳʥ ʫʩʥʳ ʥʘʡʨʣʘʛʳʛ 1978 ʦʥʜ ɿʍʋ-ʥ 

ʤɻ ʨʛʵʞʠʣʪʥװװʜ ʩʫʜʣʘʥ ʘʥʠʦʥʦʦʩ ʛʠʜʨʦʢʘʨʙʦʥʘʪ, ʢʘʪʠʦʥʦʦʩ ʢʘʣʴʮʠ, ʢʘʣʠ ʜʘʚʘʤʛʘʡʣʜʘʛ 

ʙʘʡʥʘ ʛʵʞ ʜװʛʥʵʩʵʥ ʙʘʡʜʘʛ. 1977-1978 ʦʥʳ ʋʣʩʳʥ ʕʨװװʣ ʘʭʫʡ, ʍʘʣʜʚʘʨ, ʅʷʥ ʩʫʜʣʘʣʳʥ 

ʠʥʩʪʠʪʫʪ ʋʩʥʳ ʘʞ ʘʭʫʡʥ ʗʘʤʥʳ ʣʘʙʦʨʘʪʦʨʠʫʜʘʜ ʭʠʡʩʵʥ ʰʠʥʞʠʣʛʵʵʛʵʵʨ ʊʫʫʣ ʛʦʣʳʥ 

ʫʩʥʳ ʫʨʩʛʘʣʳʥ ʜʘʛʫʫ ʜʵʵʨʵʵʩ ʜʦʦʰʣʦʭ ʪʫʪʘʤ ʙʦʭʠʨʜʦʣʪ ʠʭʩʵʭ ʙʘ ʭʦʪʳʥ ʜʵʵʨ 

ɹʘʷʥʟװʨʭʠʡʥ ʛװװʨ, ɸʤʛʘʣʘʥʛʠʡʥ ʭʵʩʵʛʪ ʘʤʤʠʘʢ, ʥʠʪʨʘʪ, ʍɹʍ, ʬʝʥʦʣ, ʥʝʬʪʠʡʥ 

ʙװʪʵʵʛʜʵʭװװʥʠʡ װʟװװʣʵʣʪʵʵʨ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʜʵʵʜ ʭʵʤʞʵʵʥʵʵʩ ʠʭ ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʩʦʥ 

ʙʘʡʥʘ [5]. ʄᴇʥ ʆ.ɸʣʪʘʥʩװʭ ʥʘʨ [6], ʊ.ʕʥʭʞʘʨʛʘʣ ʥʘʨ [7], ʊ.ʉʦʸʣ-ʕʨʜʵʥʵ [8] ʥʘʨʳʥ ʦʣʦʥ 

ʩʫʜʣʘʘʯʠʜ ʊʫʫʣ ʛʦʣʳʥ ʫʩʥʳ ʯʘʥʘʨ, ʭװʥʜ ʤʝʪʘʣʣʳʥ ʘʛʫʫʣʘʤʞ, ʙʦʭʠʨʜʣʳʥ ʪʘʣʘʘʨ 

ʩʫʜʘʣʛʘʘ ʭʠʡʞ, ʕ.ɼʘʥʜʘʨ [9] ñʍװʡʪʵʥ ʙװʩʠʡʥ ʫʩʥʳ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵ: ʊʫʫʣ ʛʦʣʳʥ ʜʵʵʜ 

ʩʘʚ ʛʘʟʘʨò , ʍ.ɹʘʜʘʨʯ [10] ñʊʫʫʣ ʛʦʣʳʥ ʫʨʪʳʥ ʜʘʛʫʫʭ ʫʨʩʮʳʥ ʭʫʚʘʘʨʠʣʘʣʪ ʙʘ ʘʣʜʘʛʜʘʣò 

ʩʵʜʚʵʵʨ ʜʦʢʪʦʨ ʙʦʣʦʥ ʤʘʛʠʩʪʨʳʥ ʟʵʨʵʛ ʭʘʤʛʘʘʣʞ, ʐʋɸ-ʥ ɻɻʍ-ʠʡʥ ʩʫʜʣʘʘʯʠʜ ʊʫʫʣ ʛʦʣ: 

ʕʢʦʣʦʛʠʡʥ ᴇᴇʨʯʣᴇʣʪ, ʫʩʥʳ ʤʝʥʝʞʤʝʥʪʠʡʥ ʘʩʫʫʜʘʣ, ñʊʫʫʣ ʛʦʣʳʥ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ 

ʪʵʞʵʵʛʜʣʠʡʥ ʩʫʜʘʣʛʘʘ ʙʘ ʙʦʭʠʨʜʣʳʥ ʤʦʥʠʪʦʨʠʥʛʠʡʥ װʥʵʣʛʵʵò, ñʊʫʫʣ ʛʦʣʳʥ ʛʘʟʨʳʥ 

ʜʦʦʨʭ ʫʩʥʳ ʪʵʞʵʵʛʜʣʠʡʥ ʩʫʜʘʣʛʘʘ ʙʘ ʙʦʭʠʨʜʣʳʥ ʤʦʥʠʪʦʨʠʥʛʠʡʥ װʥʵʣʛʵʵò ʟʵʨʵʛ ʪᴇʩᴇʣ 

ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʫʫʜʳʛ ʘʤʞʠʣʪʪʘʡ ʭʵʨʵʛʞװװʣʩʵʥ ʙʘʡʥʘ. 

ʐʋɸ-ʠʡʥ ʍʍʊʍ, ɻɻʍ ʙʦʣʦʥ ʍʦʪ ʩʫʫʨʠʥʳ ʫʩ ʭʘʥʛʘʤʞ, ʘʨʠʫʪʛʘʭ ʪʘʪʫʫʨʛʳʥ 

ʟʦʭʠʮʫʫʣʘʭ ʟᴇʚʣᴇʣʪʵʡ ʭʘʤʪʨʘʥ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ 9 ʜװװʨʛʠʡʥ ʫʥʜʥʳ ʫʩʥʳ ʯʘʥʘʨʳʥ 

ʩʫʜʘʣʛʘʘʛ ʭʠʡʭʜʵʵ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʠʨʛʵʜʠʡʥ ʫʥʜ ʘʭʫʡʜʘʘ ʭʵʨʵʛʣʵʞ ʙʫʡ ʭʫʜʛʫʫʜʳʛ 

ʭʘʤʨʫʫʣʩʘʥ ʩʫʜʘʣʛʘʘʛ 2019-2020 ʦʥʜ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ ʙʘʡʥʘ. ʄᴇʥ ʏ.ɾʘʚʟʘʥ ʥʘʨ [11]  

ñʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ ʦʨʯʤʳʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʩʫʫʨʴʰʣʳʥ ʙװʩʠʡʥ ʛʘʟʘʨ ʜʦʦʨʭ ʫʩʥʳ ʯʘʥʘʨʳʥ 

ʩʫʜʘʣʛʘʘʥʳ ʟʘʨʠʤ װʨ ʜװʥʛʵʵʩò, ɻ.ʆʜʦʥʪʫʷʘ ʥʘʨ [2, 12] ñɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ ʛװʥʠʡ 

ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʩʫʜʘʣʛʘʘò, ñʉװʭʙʘʘʪʘʨ ʜװװʨʛʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ 

ʛʠʜʨʦʭʠʤʠʡʥ ʩʫʜʘʣʛʘʘò, ɼ.ɻʵʨʵʣʪ-ʆʜ ʥʘʨ [13] ñʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩʥʳ 

ʭʫʜʛʫʫʜʳʥ ʬʠʟʠʢ-ʭʠʤʠʡʥ ʰʠʥʞ ʯʘʥʘʨò, ɻ.ɼʫʣʘʤʩװʨʵʥ ʥʘʨ [14] ñʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ 

ʫʥʜʥʳ ʫʩʥʳ ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʰʠʛʣʘʞ ʙʫʡ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʤʠʢʨʦʙʠʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘ, 

ʆ.ʍװʨʵʣʜʘʚʘʘ ʥʘʨ [15] ñʍʘʥ-ʋʫʣ ʜװװʨʛʠʡʥ ʛװʥʠʡ ʫʩʥʳ ʯʘʥʘʨʳʥ װʥʵʣʛʵʵò, ʊ.ʕʥʭʞʘʨʛʘʣ 

[16] ñɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠ ʙʦʣʦʥ ʯʘʥʘʨʳʥ װʥʵʣʛʵʵò ʟʵʨʵʛ 

ʩʫʜʘʣʛʘʘʥʳ ᴇʛװװʣʵʣ ʙʦʣʦʥ ʠʣʪʛʵʣװװʜʠʡʛ ʭʵʚʣװװʣʩʵʥ ʙʘʡʥʘ. 

ʉʫʜʘʣʛʘʘʥʳ ʘʨʛʘ, ʟϾʡ 

ʊʘʡʣʘʥʛʠʡʥ ʭʫʛʘʮʘʘʥʜ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ 

ʭʫʜʘʛ, ñɹ, ɺò ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʫʩ, ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʛװʥʠʡ ʭʫʜʘʛ, 

ʛʘʜʘʨʛʳʥ ʫʩʥʳ ʩʦʨʴʮʫʫʜʳʥ ʦʨʯʠʥ ʙʫʶʫ pH-ʠʡʛ ʅʄ-30ʈ, ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʯʘʥʘʨ 

ʙʫʶʫ (EC, mS/m)-ʠʡʛ ʉʄ-31ʈ ʤʘʨʢʠʡʥ ʜʠʞʠʪʘʣ ʪʝʨʤʦʤʝʪʨʵʵʨ, ʠʩʵʣʜʵʥ ʘʥʛʠʞʨʘʭ 

ʧʦʪʝʥʮʠʘʣ ʙʦʣʦʭ (ORP, mV), ʥʠʡʪ ʫʫʩʩʘʥ ʜʘʚʩ ʙʫʶʫ (TDS, ppm)-ʠʡʛ multiparameter 
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HI98194 ʤʘʨʢʠʡʥ ʙʘʛʘʞʘʘʨ ʪʫʩ ʙװʨ ʭʵʤʞʠʣʪʠʡʛ ʭʠʡʚ. ʊװװʥʯʣʵʥ ʣʘʙʦʨʘʪʦʨʠʡʥ 

ʰʠʥʞʠʣʛʵʵʥʠʡ ʩʦʨʴʮʳʛ ʪʫʭʘʡʥ ʫʩʥʳ ʰʠʥʞ ʯʘʥʘʨʪ ʪʦʭʠʨʫʫʣʘʥ ʟʘʘʚʨʳʥ ʜʘʛʫʫ ʜʵʵʞ 

ʘʚʩʘʥ ʙʦʣʥʦ. תʥʜʩʵʥ ʢʘʪʠʦʥ, ʘʥʠʦʥ (ʇʀʏ, ʉʘ2+, Mg2+, CO3
2-, HCO3

-, CI-)-ʛ ʪʠʪʨʠʡʥ ʙʫʶʫ 

ʵʟʣʵʭװװʥʠʡ ʘʨʛʘʘʨ, SO4
2--ʠʡʥ ʠʦʥʳʛ ʞʠʥʛʠʡʥ ʘʨʛʘʘʨ, NH4

+,Feʥʠʡʪ, NO3
-, NO2

-, F-, PO4
3- 

ʠʦʥʳʛ S2100UV ʤʘʨʢʠʡʥ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʵʵʨ ʪʦʜʦʨʭʦʡʣʦʚ [17]. ʄʠʢʨʦʵʣʝʤʝʥʪʠʡʥ 

ʰʠʥʞʠʣʛʵʵʛ SGS ʣʘʙʦʨʘʪʦʨʠʡʥ ICP-MS ʙʘʛʘʞʘʘʨ, ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛװʡʥ װʟװװʣʵʣʪװװʜʠʡʛ 

ʄʋʀʉ-ʥ ʎᴇʤʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʪᴇʚʜ ʪʫʩ ʪʫʩ ʪʦʜʦʨʭʦʡʣʩʦʥ.  

ɹʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ʩʫʜʘʣʛʘʘʥʳ ʘʨʛʘ ʟϾʡ: 

ʋʩʥʳ ʯʘʥʘʨʳʥ ʙʠʦʣʦʛʠʡʥ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʛ ʰʘʣʛʘʭ װʥʜʩʵʥ ʘʨʛʘ ʥʴ ʙʘʢʪʝʨʠʦʣʦʛʠʡʥ 

ʙʫʶʫ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ װʟװװʣʵʣʪʠʡʥ ʭʷʥʘʣʪ ʙʘʡʜʘʛ. ʋʥʜ, ʘʭʫʡʥ ʫʩʥʳ ʭʵʨʵʛʮʵʵʥʠʡ 

ʥʵʛʞ ʵʟʣʵʭװװʥ ʫʩʘʥʜ ʘʛʫʫʣʘʛʜʘʭ ʥʠʡʪ ʥʷʥ, ʛʵʜʵʩʥʠʡ ʙװʣʛʠʡʥ ʥʠʡʪ ʥʷʥʛʠʡʥ ʪʦʦ, ʛʵʜʵʩʥʠʡ 

ʙװʣʛʠʡʥ ʵʤʛʵʛ ʪᴇʨᴇʛʯ ʥʷʥ ʟʵʨʵʛ ʥʴ ʭװʥʠʡ ʙʠʝʜ ʭʘʣʜʚʘʨ ʜʘʤʞʠʭ ʘʶʫʣʛװʡʥ ʥᴇʭʮᴇʣʠʡʛ 

ʠʣʵʨʭʠʡʣʵʛʯ װʟװװʣʵʣʪ ʙʦʣʜʦʛ. ʋʥʜʥʳ ʫʩʥʳ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ ʛʦʣ ʠʣʪʛʵʛʯ װʟװװʣʵʣʪ ʥʴ 

E.coli ʙᴇʛᴇᴇʜ ʵʥʵ װʟװװʣʵʣʪ ʫʥʜʥʳ ʫʩʘʥʜ ʠʣʵʨʚʵʣ ʫʛ ʫʩ ʷʣʛʘʜʩʘʘʨ ʙʦʭʠʨʜʩʦʥʳ ʥʦʪʦʣʛʦʦ 

ʶʤ.  

ʕʥʵ ʫʜʘʘʛʠʡʥ ʪᴇʩᴇʣʪ ʘʞʣʳʥ ʭװʨʵʵʥʜ ʭʘʤʨʘʛʜʩʘʥ ʩʦʨʴʮʦʜ ʜʘʨʘʘʭ ʩʪʘʥʜʘʨʪ ʘʨʛʘ 

ʟװʡʛ ʘʰʠʛʣʘʥ ʭװʩʥʵʛʪ 1-ʪ ʟʘʘʛʜʩʘʥ 6 װʟװװʣʵʣʪʵʵʨ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ʰʠʥʞʠʣʛʵʵʛ ʭʠʡʞ 

ʛװʡʮʵʪʛʵʚ. װתʥʜ: 

¶ MNS ISO 9308-1:1998 - ʋʩʥʳ ʯʘʥʘʨ. ɻʵʜʵʩʥʠʡ ʙװʣʛʠʡʥ ʙʠʯʠʣ ʙʠʝʪʵʥ, ʭʘʣʫʫʥʜ 

ʪʵʩʚʵʨʪʵʡ ʛʵʜʵʩʥʠʡ ʙװʣʛʠʡʥ ʙʠʯʠʣ ʙʠʝʪʵʥ ʙʦʣʦʥ, ʪʘʘʤʘʛʣʘʞ ʙʫʡ E.coli ïʛ 

ʠʣʨװװʣʵʭ ʙʘ ʪʦʦʣʦʭ, 1-ʨ ʭʵʩʵʛ: ʷʣʪʘʩʪ ʰװװʣʪװװʨʵʵʨ ʰװװʭ ʘʨʛʘ 

¶ MNS ISO 6222:1998 ï ʋʩʥʳ ʯʘʥʘʨ. ɸʤʴʜʨʘʭ ʯʘʜʚʘʨʪʘʡ ʙʠʯʠʣ ʙʠʝʪʥʠʡ ʪʦʦʛ 

ʪʦʛʪʦʦʭ - ʪʵʞʵʵʣʪ ʦʨʯʠʥ ʜʦʪʦʨ ʙʫʶʫ ʛʘʜʘʨʛʘʜ ʥʴ ʫʨʛʘʩʘʥ ʥʷʥʛʠʡʥ ʙᴇᴇʛʥᴇʨʣʠʡʛ 

ʪʦʦʣʦʭ 

¶ MNS ISO 19250:2017- ʋʩʥʳ ʯʘʥʘʨ. ʋʩʘʥ ʜʘʭʴ ʩʘʣʤʦʥʝʣʣʳʥ ʪᴇʨʣʠʡʥ ʥʷʥʛ 

ʠʣʨװװʣʵʭ 
ʍϾʩʥʵʛʪ 1. ɹʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ϾʟϾϾʣʵʣʪ 

ʜ/ʜ תʟװװʣʵʣʪ ʍʵʤʞʠʭ ʥʵʛʞ MNS 0900:2018 (ɿɼɸ) 
1 ɻʵʜʵʩʥʠʡ ʙװʣʛʠʡʥ ʥʠʡʪ ʥʷʥʛʠʡʥ ʪʦʦ ʪʦʦ/100 ʤʣ 0 
2 ɻʵʜʵʩʥʠʡ ʙװʣʛʠʡʥ ʵʤʛʵʛ 

ʪᴇʨᴇʛʯ ʥʷʥ 
Salmonella ʪʦʦ/25 ʤʣ 0 

3 Shigella ʪʦʦ/25 ʤʣ 0 
4 ʅʠʡʪ ʥʷʥʛʠʡʥ ʪʦʦ ʪʦʦ/1 ʤʣ <100 
5 E. coli ʪʦʦ/100 ʤʣ 0 
6 ʍʘʣʫʫʥʜ ʪʵʩʚʵʨʪʵʡ ʛʵʜʵʩʥʠʡ ʥʷʥ ʪʦʦ/100 ʤʣ 0 

ʉʦʨʴʮ ʘʚʘʭ  

ɹʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʩʦʨʴʮʳʛ ʘʚʘʭʜʘʘ ʥʠʡʪ ʭʠʡʛʜʵʭ ʰʠʥʞʠʣʛʵʵʥʜ 

ʰʘʘʨʜʘʛʜʘʭ ʜʵʵʞʥʠʡ ʭʵʤʞʵʵʛ ʪʦʦʮʦʥ װʟʵʞ 500-550 ʤʣ ʘʚʥʘ. ʉʦʨʴʮʳʥ ʩʘʚʘʥ ʜʵʵʨ ʭʘʷʛ, 

ʰʦʰʛʦ, ʜʫʛʘʘʨ ʪʘʚʴʞ, ʩʦʣʙʠʮʣʳʥ ʮʵʛʠʡʛ ʪʵʤʜʵʛʣʵʥʵ. ʉʦʨʴʮ ʘʚʘʭʜʘʘ ʜʘʨʘʘʭ 

ʟʘʘʚʨʫʫʜʳʛ ʤᴇʨʜᴇʞ ʘʚʥʘ.  

¶ ʀʉʆ 3696:1987, ʰʠʥʞʠʣʛʵʵʥʠʡ ʣʘʙʦʨʘʪʦʨʠʜ ʫʩ-ʪʦʜʦʨʭʦʡʣʦʣʪ ʙʘ ʩʦʨʠʣʳʥ ʘʨʛʘ 

¶ ʀʉʆ 5667-1: 1980, ʋʩʥʳ ʯʘʥʘʨ-ʉʦʨʴʮ ʘʚʘʭ-1, ʩʦʨʴʮ ʪᴇʣᴇʚʣᴇʭ ʟʘʘʚʘʨ 

¶ ʀʉʆ 5667-2: 1982, ʋʩʥʳ ʯʘʥʘʨ-ʉʦʨʴʮ ʘʚʘʭ-2 

¶ ʀʉʆ 5667-3:1985, ʋʩʥʳ ʯʘʥʘʨ ʩʦʨʴʮ ʘʚʘʭ-3, ʩʦʨʴʮʳʛ ʟᴇᴇʚᴇʨʣᴇʭ ʙʘ ʭʘʜʛʘʣʘʭ 

ʟʘʘʚʘʨ 
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ɹʘʛʘʞ, ʪʦʥʦʛ ʪЊʭЊЊʨЊʤʞ 

ʋʩʘʥʜ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭʵʜ ʜʘʨʘʘʭ ʙʘʛʘʞʫʫʜʳʛ ʘʰʠʛʣʘʥʘ. װתʥʜ: 

¶ ʍʫʫʨʘʡ ʭʘʣʫʫʥʘʘʨ ʘʨʠʫʪʛʘʭ ʭʘʪʘʘʛʯ 

¶ ɸʚʪʦʢʣʘʚ 

¶ ʍʘʣʫʫʥ ʪʦʛʪʦʦʛʫʫʨ (370C ʙʦʣʦʥ 420C) 

¶ pH ʤʝʪʨ 

¶ ɸʥʘʣʠʪʠʢ ʞʠʥ 

¶ ʗʣʪʘʩʪ ʰװװʣʪװװʨʠʡʥ ʙʘʛʘʞʫʫʜ 

¶ ʗʣʪʘʩʪ ʰװװʣʪװװʨ, ʷʣʪʘʩʪ ʰװװʨʠʡʥ ʜʠʘʤʝʪʨ ʥʴ 47 ʤʤ ʙʫʶʫ 50 ʤʤ ʥװʭʥʠʡ ʛʦʣʯ 
0.45 µm 

¶ ɸʨʠʫʪʛʘʩʘʥ ʭʷʤʩʘʘ 

¶ ɸʨʠʫʪʛʘʩʘʥ ʛʦʛʮʦʦ ʟװװ 

¶ ʉʧʠʨʪʵʥ ʜʵʥ 

¶ ʇʝʪʨʠʡʥ ʘʷʛʘ 

¶ ʍʵʤʞʵʵʩʪ ʢʦʣʙʦ 

¶ ʍʫʨʫʫ ʰʠʣ 

¶ ʊʘʚʠʫʨ ʰʠʣ 

ʉʫʜʘʣʛʘʘʥʳ ʘʨʛʘ ʟװʡʛ ʜʘʨʘʘʭ ʜʘʨʘʘʣʣʘʘʨ ʭʠʡʞ ʛװʡʮʵʪʛʵʚ. װתʥʜ: 

ʇʝʪʨʠʡʥ ʘʷʛʘ ʙʦʣʦʥ ʙʫʩʘʜ ʪʫʩʣʘʭ ʤʘʪʝʨʠʘʣ ʙʵʣʪʛʵʭ. 

ʐʠʥʞʠʣʛʵʵʥʜ ʭʵʨʵʛʣʵʛʜʵʭ ʧʝʪʨʠʡʥ ʘʷʛʳʛ ʩʘʡʪʘʨ ʫʛʘʘʭ, ʫʨʩʛʘʣ ʫʩ ʙʦʣʦʥ ʥʵʨʤʵʣ 

ʫʩʘʘʨ ʟʘʡʣʘʭ ʛʵʩʵʥ ʜʘʤʞʣʘʛʘʘʨ ʮʵʚʵʨʣʵʥʵ. ʎʵʚʵʨ ʧʝʪʨʠʡʥ ʘʷʛʳʛ ʭʘʪʘʘʞ ʧʝʨʛʘʤʠʪʵʥ 

ʮʘʘʩʘʥʜ ʙʘʛʮ ʙʦʣʛʦʥ ʙʦʦʞ 1800ʉ-ʥ ʭʘʪʘʘʭ ʰװװʛʵʵʥʜ 2 ʮʘʛ ʘʨʠʫʪʛʘʥʘ. ɹʫʩʘʜ ʭʫʨʫʫ ʰʠʣ, 

ʢʦʣʙʦ, ʷʣʪʘʩʪ ʰװװʣʪװװʨʠʡʛ ʘʜʠʣ ʜʘʤʞʣʘʛʘʘʨ ʙʵʣʪʛʵʥʵ (ɿʫʨʘʛ 1). 

 
ɿʫʨʘʛ 1. 1- ʐʠʣ ʩʘʚ ʫʛʘʘʭ ʭʵʩʵʛ, 2- ʋʛʘʘʞ ʙʵʣʪʛʵʩʵʥ ʰʠʣ ʩʘʚ ʭʘʪʘʘʭ, ʘʨʠʫʪʛʘʭ,   

3- ɸʨʠʫʪʛʘʩʘʥ ʰʠʣ ʩʘʚ ʭʘʜʛʘʣʘʭ ʭʵʩʵʛ  

ʊʵʞʵʵʣʪ ʦʨʯʠʥ ʙʵʣʪʛʵʭ 

Plate Count Agar: ʅʠʡʪ ʘʤʴʜʨʘʭ ʯʘʜʚʘʨʪʘʡ ʙʘʢʪʝʨʠʡʛ ʪʦʦʣʦʭ ʩʪʘʥʜʘʨʪ ʪʵʞʵʵʣʪ 

ʦʨʯʠʥ ʙʵʣʪʛʵʭʜʵʵ 1000 ʤʣ ʥʵʨʤʵʣ ʫʩʘʥʜ 23.5 ʛ ʦʨʯʠʥʛ ʥʵʤʞ ʫʫʩʛʘʥ ʨʅ=7.0 ʙʦʣʛʦʞ 

ʪʦʭʠʨʫʫʣʥʘ. ɹʵʣʵʥ ʙʦʣʩʦʥ ʪʵʞʵʵʣʠʡʛ ʙʘʛʘ ʟʵʨʛʠʡʥ ʙʫʮʘʣʛʘʭ ʭװʨʪʵʣ ʜʘʚʪʘʤʞʪʘʡʛʘʘʨ 

ʭᴇʜᴇʣʛᴇʥ ʭʘʣʘʘʥʘ. ɼʘʨʘʘ ʥʴ ʪʦʭʠʨʦʭ ʘʛʫʫʣʘʤʞ ʙװʭʠʡ ʢʦʣʙʦ ʵʩʚʵʣ ʭʫʨʫʫ ʰʠʣʵʥʜ 

ʪʵʞʵʵʣʪ ʦʨʯʠʥʛ ʩʘʚʣʘʥʘ. ɸʚʪʦʢʣʘʚʪ 1210ʉ ʪʝʤʧʝʨʘʪʫʨʪ 15 ʤʠʥʫʪ ʘʨʠʫʪʛʘʥʘ.  

Endo Agar: ɻʜɻʵʩʥʠʡ ʙװʣʛʠʡʥ ʥʷʥ ʙʦʣʦʥ Escherichia coli-ʪʦʜʦʨʭʦʡʣʦʭ ʩʦʥʛʦʜʦʛ 

ʦʨʯʠʥ ʙʵʣʪʛʵʭʜʵʵ 1000 ʤʣ ʥʵʨʤʵʣ ʫʩʘʥʜ 42 ʛ ʪʵʞʵʵʣ ʥʵʤʞ ʫʫʩʛʘʞ 5 ʤʣ Endo Basic 

fuchsin Solution (EEND20500) Emulsion ʥʵʤʞ ʨʅ=7.0 ʙʦʣʛʦʞ ʪʦʭʠʨʫʫʣʥʘ. ɹʵʣʵʥ ʙʦʣʩʦʥ 

ʪʵʞʵʵʣʠʡʛ ʙʘʛʘ ʟʵʨʛʠʡʥ ʙʫʮʘʣʛʘʭ ʭװʨʪʵʣ ʜʘʚʪʘʤʞʪʘʡʛʘʘʨ ʭᴇʜᴇʣʛᴇʥ ʭʘʣʘʘʥʘ. ɼʘʨʘʘ ʥʴ 
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ʪʦʭʠʨʦʭ ʘʛʫʫʣʘʤʞ ʙװʭʠʡ ʢʦʣʙʦ ʵʩʚʵʣ ʭʫʨʫʫ ʰʠʣʵʥʜ ʦʨʯʠʥʛ ʩʘʚʣʘʥʘ. ɸʚʪʦʢʣʘʚʪ 1210ʉ 

ʪʝʤʧʝʨʘʪʫʨʪ 15 ʤʠʥʫʪ ʘʨʠʫʪʛʘʥʘ.  

SS agar: ɻʨʘʤʤ ʩᴇʨᴇʛ ʙʘʢʪʝʨʠ ʙʦʣʦʥ Sallmonella, Shigella ʪʦʜʦʨʭʦʡʣʦʭ ʩʦʥʛʦʤʦʣ 

ʪʵʞʵʵʣʪ ʦʨʯʠʥ ʙʵʣʪʛʵʭʜʵʵ 1000 ʤʣ ʥʵʨʤʵʣ ʫʩʘʥʜ 66 ʛ ʪʵʞʵʵʣʪ ʦʨʯʠʥʛ ʥʵʤʞ ʫʫʩʛʘʥ 

ʨʅ=7Ñ0.2 ʙʦʣʛʦʞ ʪʦʭʠʨʫʫʣʥʘ. ɹʵʣʵʥ ʙʦʣʩʦʥ ʪʵʞʵʵʣʠʡʛ ʙʘʛʘ ʟʵʨʛʠʡʥ ʙʫʮʘʣʛʘʭ ʭװʨʪʵʣ 

ʜʘʚʪʘʤʞʪʘʡʛʘʘʨ ʭᴇʜᴇʣʛᴇʥ ʭʘʣʘʘʥʘ. ɸʚʪʦʢʣʘʚʪ ʘʨʠʫʪʛʘʞ ʙʦʣʦʭʛװʡ! 

Lactose Peptone Broth: Escherichia coli, ʣʘʢʪʦʟ ʟʘʜʣʘʭ ʯʘʜʚʘʨʪʘʡ ʙʘʢʪʝʨʠ 

ʪʦʜʦʨʭʦʡʣʦʭ ʙʘʷʞʫʫʣʘʭ ʦʨʯʠʥ ʙʵʣʪʛʵʭʜʵʵ 1000 ʤʣ ʥʵʨʤʵʣ ʫʩʘʥʜ 35 ʛ ʪʵʞʵʵʣʪ ʦʨʯʠʥʛ 

ʥʵʤʞ ʫʫʩʛʘʥ ʨʅ=7.2 ʙʦʣʛʦʞ ʪʦʭʠʨʫʫʣʥʘ. ɼʘʨʘʘ ʥʴ ʘʚʪʦʢʣʘʚʪ 1210ʉ ʪʝʤʧʝʨʘʪʫʨʪ 15 

ʤʠʥʫʪ ʘʨʠʫʪʛʘʥʘ. ʃʘʢʪʦʟʪʦʡ ʦʨʯʥʳʛ 50ʉ ʪʝʤʧʝʨʘʪʫʨʪ ʭʘʜʛʘʣʥʘ. 

Peptone Water Buffered: Sallmonella, Shigellʘ ʪʦʜʦʨʭʦʡʣʦʭ ʙʘʷʞʫʫʣʘʭ ʦʨʯʠʥ 

ʙʵʣʪʛʵʭʜʵʵ 1000 ʤʣ ʥʵʨʤʵʣ ʫʩʘʥʜ 16 ʛ ʪʵʞʵʵʣʪ ʦʨʯʠʥʛ ʥʵʤʞ ʫʫʩʛʘʥ ʨʅ=7.0 ʙʦʣʛʦʞ 

ʪʦʭʠʨʫʫʣʥʘ. ʐʠʥʞʠʣʛʵʵʥʜ ʰʘʘʨʜʘʛʜʘʭ ʭʵʤʞʵʵʪʵʡ ʪʦʭʠʨʦʭ ʘʛʫʫʣʘʤʞ ʙװʭʠʡ ʢʦʣʙʦ, 

ʭʫʨʫʫ ʰʠʣʵʥʜ ʪʵʞʵʵʣʪ ʦʨʯʠʥʛ ʭʫʚʘʘʨʠʣʥʘ. ɼʘʨʘʘ ʥʴ ʘʚʪʦʢʣʘʚʪ 1210ʉ ʪʝʤʧʝʨʘʪʫʨʪ 15 

ʤʠʥʫʪ ʘʨʠʫʪʛʘʥʘ. ɹʫʬʝʨʳʥ ʦʨʯʥʳʛ 5Áʉ ʪʝʤʧʝʨʘʪʫʨʪ ʭʘʜʛʘʣʥʘ. 

ɸʛʘʨ ʙϾʭʠʡ ʇʝʪʨʠʡʥ ʘʷʛʳʛ ʙʵʣʪʛʵʭ 

ʊʵʞʵʵʣʪ ʦʨʯʠʥʛ 47-500ʉ ʙʦʣʛʦʥ ʭᴇʨʛᴇʥ ʧʝʪʨʠʡʥ ʘʷʛʘʥʜ 20-25 ʤʣ ʩʘʚʣʘʥ ʮʘʨʮʘʘʥʘ. 

ʍʵʨʵʛʣʵʭʠʡʥ ᴇʤʥᴇ ʛʘʜʘʨʛʫʫ ʙװʨʵʥ ʭʘʪʘʭ ʭװʨʪʵʣ ʘʛʘʨ ʙװʭʠʡ ʧʝʪʨʠʡʥ ʘʷʛʳʛ (ʘʛʘʨʳʥ 

ʛʘʜʘʨʛʫʫʛ ʜʦʦʰ, ʪʘʛʠʡʛ ʜʵʵʰ ʭʘʨʫʫʣʘʥ) ʪʘʩʘʣʛʘʘʥʜ ʭʘʪʘʘʥʘ. ʊʵʞʵʵʣʪ ʦʨʯʠʥ ʭʘʪʘʞ, 

ʭʘʛʘʨʘʭʘʘʩ ʩʵʨʛʠʡʣʞ 50ʉ ʪʝʤʧʝʨʘʪʫʨʪ ʭʘʜʛʘʣʥʘ. ɹʵʣʪʛʵʩʵʥ ʪʵʞʵʵʣʪ ʦʨʯʠʥ ʪʫʩ ʙװʨʪ 

ʵʝʨʵʛ ʭʷʥʘʣʪ ʪʘʚʴʞ ʙʘʪʘʣʛʘʘʞʫʫʣʥʘ (ɿʫʨʘʛ 2).  

 
ɿʫʨʘʛ 2. 1- ʊʵʞʵʵʣʪ ʦʨʯʠʥ ʘʚʪʦʢʣʘʚʜ ʘʨʠʫʪʛʘʭ ʭʵʩʵʛ, 2- ɸʨʠʫʪʛʘʩʘʥ ʪʵʞʵʵʣʪ ʦʨʯʠʥ ʩʘʚʣʘʩʘʥ 

ʙʘʡʜʘʣ, 3, 4-ʊʵʞʵʵʣʪ ʦʨʯʠʥ ʭʘʜʛʘʣʘʭ ʭЊʨʛЊʛʯ 

ʐʠʥʞʠʣʛʵʵ ʭʠʡʭ ʷʚʮ 

1. ʅʠʡʪ ʥʷʥʛʠʡʥ ʪʦʦ: ᴆʚᴇʨʤᴇʮ ʪʵʞʵʵʣʪ ʦʨʯʠʥʜ ʪʦʜʦʨʭʦʡ ʥᴇʭʮᴇʣʜ ʥʷʥʛʠʡʥ 

ʙᴇᴇʛʥᴇʨᴇʣ װװʩʛʵʥ ʫʨʛʘʞ ʯʘʜʘʭ ʙװʭ ʪᴇʨʣʠʡʥ ʘʛʘʘʨʪʘʥ ʥʷʥʛ ʠʣʨװװʣʵʭ ʘʨʛʘ ʶʤ. 

ʐʠʥʞʠʣʛʵʵʥʠʡ ʩʦʨʴʮʦʦʩ 1 ʤʣ ʘʚʯ ʧʝʪʨʠʡʥ ʘʷʛʘʥ ʜʘʭʴ ᴇʚᴇʨʤᴇʮ ʪʵʞʵʵʣʪ ʦʨʯʠʥʪʦʡ 

(Plate Count Agar) ʞʠʛʜ ʙʦʣʪʦʣ ʥʴ ʭʦʣʠʭ ʙʫʶʫ ʮʘʨʮʘʘʥ 37Áʉ ʪʝʤʧʝʨʘʪʫʨʳʥ 

ʜʫʣʘʘʥ ʪʦʛʪʦʦʛʫʫʨʪ 24 ʮʘʛ ᴇʩʛᴇʚᴇʨʣᴇʥᴇ. ʍʦʸʨ ʘʷʛʘʪʘʡ ʪʵʞʵʵʣʪ ʦʨʯʥʳ ʜʦʪʦʨ 

ʙʦʣʦʥ ʜʵʵʨ ʥʴ ʫʨʛʘʩʘʥ ʥʷʥʛʠʡʥ ʙᴇᴇʛʥᴇʨʣʠʡʛ ʢʦʣʦʥʠ ʪʦʦʣʦʭ ʙʘʛʘʞʥʳ 

ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʪʦʦʣʦʥ װʨ ʜװʥʛ ʛʘʨʛʘʥʘ.  

2. ɻʵʜʵʩʥʠʡ ʙϾʣʛʠʡʥ ʙʠʯʠʣ ʙʠʝʪ ʠʣʨϾϾʣʵʭ, ʪʦʦʣʦʭ: ʐʠʥʞʠʣʛʵʵʥʠʡ ʩʦʨʴʮʦʦʩ 100 

ʤʣ ʘʚʯ ʷʣʪʘʩʪ ʰװװʨʵʵʨ ʰװװʩʥʠʡ ʜʘʨʘʘ ʩʦʥʛʦʤʦʣ (Endo agar), ʣʘʢʪʦʟ ʘʛʫʫʣʩʘʥ 

ʰʠʥʛʵʥ ʦʨʯʠʥ ʜʵʵʨ 37Áʉ ʙʦʣʦʥ 44Áʉ ʪʫʩ ʙװʨʪ 24 ʮʘʛ ʫʨʛʫʫʣʘʥ ᴇʩʛᴇʚᴇʨʣᴇʥᴇ. תʨ 



ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʙʦʣʦʥ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʩʫʜʘʣʛʘʘ 
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ʜװʥʛ ʪʦʦʮʦʭʜʦʦ ʷʣʪʘʩʪ ʰװװʨʵʥ ʜʵʵʨ ʫʨʛʘʩʘʥ ʪʦʜʦʨʭʦʡ ʰʠʥʞ ʪʵʤʜʵʛʪʵʡ ʥʷʥʛʠʡʥ 

ʙᴇᴇʛʥᴇʨʣʠʡʛ ʪʦʦʣʞ, ʰʘʘʨʜʣʘʛʘʪʘʡ ʪʦʭʠʦʣʜʦʣʜ ʙʘʪʣʘʭ ʩʦʨʠʣʦʦʨ ʙʘʪʘʣʥʘ. 

1. ɻʵʜʵʩʥʠʡ ʙװʣʛʠʡʥ ʙʠʯʠʣ ʙʠʝʪʥװװʜ (coliform organisms): 35Áʉ+0.5Áʉ ʙʫʶʫ 

37Áʉ+0.5Áʉ-ʠʡʥ ʘʣʴ ʥʵʛʵʥʜ ʩʦʥʛʦʤʦʣ (Endo agar) ʙʘ ʣʘʢʪʦʟʪʦʡ ʦʨʯʠʥʜ 

ʘʛʘʘʨʪʘʡ ʥᴇʭʮᴇʣʜ 18+3 ʮʘʛʠʡʥ ʜʦʪʦʨ ʣʘʢʪʦʟʳʛ ʭװʯʠʣ װװʩʛʵʥ ʫʨʛʘʭ 

ʯʘʜʚʘʨʪʘʡ ʙʠʯʠʣ ʙʠʝʪʵʥ ʶʤ.  

2. ʍʘʣʫʫʥʜ ʪʵʩʚʵʨʪʵʡ ʛʵʜʵʩʥʠʡ ʙװʣʛʠʡʥ ʙʠʯʠʣ ʙʠʝʪʥװװʜ (Thermotolerant 

coliform organisms): 44Áʉ+0.25Áʉ ʙʫʶʫ 44.5Áʉ+0.25Áʉ-ʠʡʥ ʘʣʴ ʥʵʛʵʥʜ 

ʩʦʥʛʦʤʦʣ (Endo agar) ʙʘ ʣʘʢʪʦʟʪʦʡ ʦʨʯʠʥʜ ʘʛʘʘʨʪʘʡ ʥᴇʭʮᴇʣʜ 18+3 ʮʘʛʠʡʥ 

ʜʦʪʦʨ ʣʘʢʪʦʟʳʛ ʭװʯʠʣ װװʩʛʵʥ ʫʨʛʘʭ ʯʘʜʚʘʨʪʘʡ ʙʠʯʠʣ ʙʠʝʪʵʥ ʶʤ. 

3. ɹʘʡʞ ʙʦʣʟʦʰʛװʡ ʥʷʥ Escherichia coli: 44Áʉ+0.25Áʉ ʙʫʶʫ 44.5Áʉ+0.25Áʉ-

ʠʡʥ ʘʣʴ ʥʵʛʵʥʜ 24 ʮʘʛʠʡʥ ʜʦʪʦʨ ʪʨʠʧʪʦʬʘʥʘʘʩ ʠʥʜʦʣ װװʩʛʵʜʵʛ ʰʠʥʞ 

ʯʘʥʘʨʪʘʡ ʣʘʢʪʦʟʦʦʩ (ʙʫʶʫ ʤʘʥʥʠʪ) ʭʠʡ װװʩʛʵʥ ʫʨʛʘʭ ʯʘʜʚʘʨʪʘʡ ʭʘʣʫʫʥʜ 

ʪʵʩʚʵʨʪʵʡ ʛʵʜʵʩʥʠʡ ʙװʣʛʠʡʥ ʙʠʯʠʣ ʙʠʝʪʵʥ ʶʤ [18]. 

3. ʉʘʣʤʦʥʝʣʣʳʥ ʪЊʨʣʠʡʥ ʥʷʥʛ ʠʣʨϾϾʣʵʭ (Salmonella): 36°C±2°C-ʜ 18Ñ2 ʮʘʛ 

ʩʦʥʛʦʤʦʣ ʙʘʷʞʫʫʣʘʭ ʪʵʞʵʵʣʪ ʦʨʯʠʥʜ (Peptone Water Buffered) ʙʘʷʞʠʛʜʘʥ, 

36°C±2°C-ʜ 24Ñ3 ʮʘʛ ʩʦʥʛʦʤʦʣ ʭʘʪʫʫ ʪʵʞʵʵʣʪ ʦʨʯʠʥ (SS agar) ʜʵʵʨ ʭʵʚ ʰʠʥʞʠʪ 

ʦʥʮʣʦʭ ʢʦʣʦʥʠ װװʩʛʵʥ ᴇʩʛᴇʚᴇʨʣᴇʛʜʩᴇʥ, ʙʠʦʭʠʤʠ ʙʘ ʠʡʣʜʵʩ ʩʫʜʣʘʣʳʥ ʘʨʛʘʘʨ 

ʪʦʜʦʨʭʦʡʣʦʛʜʩʦʥ ʙʠʯʠʣ ʙʠʝʪʵʥ ʶʤ. תʨ ʜװʥʛ ʪʦʦʮʦʭʜʦʦ ʙʠʦʭʠʤʠʡʥ ʙʦʣʦʥ ʠʡʣʜʵʩ 

ʩʫʜʣʘʣʳʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʙʘʪʘʣʛʘʘʞʠʣʪʳʥ װʨ ʜװʥʛʵʵʨ Salmonella ʛʵʞ ʪʘʘʤʘʛʣʘʞ 

ʙʘʡʛʘʘ ʵʩʵʭʠʡʛ ʭʘʨʫʫʣʥʘ. 

4. ʐʠʛʝʣʣ ʪЊʨʣʠʡʥ ʥʷʥʛ ʠʣʨϾϾʣʵʭ (Shigella): 36°C±2°C-ʜ 18Ñ2 ʮʘʛ ʩʦʥʛʦʤʦʣ 

ʙʘʷʞʫʫʣʘʭ ʪʵʞʵʵʣʪ ʦʨʯʠʥʜ (Peptone Water Buffered) ʙʘʷʞʠʛʜʘʥ, 36ÁCÑ2ÁC-ʜ 24Ñ3 

ʮʘʛ ʩʦʥʛʦʤʦʣ ʭʘʪʫʫ ʪʵʞʵʵʣʪ ʦʨʯʠʥ (SS agar) ʜʵʵʨ ʭʵʚ ʰʠʥʞʠʪ ʦʥʮʣʦʭ ʢʦʣʦʥʠ 

 ʩʛʵʥ ᴇʩʛᴇʚᴇʨʣᴇʛʜʩᴇʥ, ʙʠʦʭʠʤʠ ʙʘ ʠʡʣʜʵʩ ʩʫʜʣʘʣʳʥ ʘʨʛʘʘʨ ʪʦʜʦʨʭʦʡʣʦʛʜʩʦʥװװ

ʙʠʯʠʣ ʙʠʝʪʵʥ ʶʤ. תʨ ʜװʥʛ ʪʦʦʮʦʭʜʦʦ ʙʠʦʭʠʤʠʡʥ ʙʦʣʦʥ ʠʡʣʜʵʩ ʩʫʜʣʘʣʳʥ 

ʰʠʥʞʠʣʛʵʵʥʠʡ ʙʘʪʘʣʛʘʘʞʠʣʪʳʥ װʨ ʜװʥʛʵʵʨ Shigella ʛʵʞ ʪʘʘʤʘʛʣʘʞ ʙʘʡʛʘʘ 

ʵʩʵʭʠʡʛ ʭʘʨʫʫʣʥʘ [19]. 

 
ɿʫʨʘʛ 3. 1- ʐʠʥʞʠʣʛʵʵʥʜ ʘʚʩʘʥ ʜʵʵʞ ʙʦʣʦʥ ʪʫʩʣʘʭ ʤʘʪʝʨʠʘʣ 2- ʐʠʥʞʠʣʛʵʵ ʭʠʡʛʜʩʵʥ Ͼʥʜʩʵʥ 

ʭʵʩʵʛ (ʣʘʤʠʥʘʨ ʙʦʢʩ), 3- ʗʣʪʘʩʪ ʰϾϾʣʪϾϾʨʠʡʥ ʙʘʛʘʞʫʫʜ, 4- ʗʣʪʘʩʪ ʰϾϾʨ 

ʆʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥ ʪʦʜʦʨʭʦʡʣʦʭ ʘʨʛʘ: ɿʘʨʠʤ ʪᴇʨʣʠʡʥ ʭʣʦʨʪ ʙʦʣʦʥ ʭʣʦʨʪ 

ʙʫʩ ʜʵʛʜʵʤʭʠʡ ʦʨʛʘʥʠʢ ʥʵʛʜʣװװʜ ʙʦʣʦʥ ʪʨʠʛʘʣʦʛʝʥʪ ʤʝʪʘʥʳ ʰʠʥʞʠʣʛʵʵʛ Varian (Agilent) 

GC-431, MS 240 ʟʘʛʚʘʨʳʥ ʠʦʥ ʙʘʨʠʛʯ ʭʠʡʥ ʭʨʦʤʘʪʦʛʨʘʬʠ, ʤʘʩʩ ʩʧʝʢʪʨʦʤʝʪʨʠʡʥ 

ʪᴇʭᴇᴇʨᴇʤʞ ʘʰʠʛʣʘʥ ʪʦʜʦʨʭʦʡʣʦʚ. 
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ʍװʩʥʵʛʪ 2-ʜ ʭʠʡʥ ʭʨʦʤʘʪʦʛʨʘʬʠ ʤʘʩʩ ʩʧʝʢʪʨʦʤʝʪʨʵʵʨ ʪʦʜʦʨʭʦʡʣʦʭ ʥʵʛʜʣװװʜʠʡʥ ʥʵʨ, 

ʭʠʤʠʡʥ ʪʦʤʴʸʦ ʙʦʣʦʥ ʪʘʥʴʮ ʙʫʶʫ װʥʜʩʵʥ ʦʥʦʰ ʠʦʥʫʫʜʳʛ װʟװװʣʵʚ [20]. 
ʍϾʩʥʵʛʪ 2. ɿʘʨʠʤ ʛʘʣʦʛʝʥʪ ʙʦʣʦʥ ʛʘʣʦʛʝʥʪ ʙʫʩ ʦʨʛʘʥʠʢ ʥʵʛʜʣϾϾʜʠʡʥ  

ʤʘʩʩ ʩʧʝʢʪʨʦʤʝʪʨʠʡʥ ʪʘʥʴʮ ʠʦʥ 

ʅʵʛʜʵʣ ʊʦʤʴʸʦ CAS ˉ ʊʘʥʴʮ ʠʦʥ 1 ʊʘʥʴʮ ʠʦʥ 2 ʊʘʥʴʮ ʠʦʥ 3 

ɺʠʥʠʣʭʣʦʨʠʜ CHCl=CH2 75-71-8 62 64  

ɼʠʭʣʦʨʤʝʪʘʥ CH2Cl2 75-09-2 49 51  

ʊʨʠʭʣʦʨʤʝʪʘʥ CHCl3 67-66-3 85 87 83 

1,1- ʜʠʭʣʦʨʵʪʝʥ CCl2=CH 75-35-4 61 63 96 

1,2- ʜʠʭʣʦʨʵʪʘʥ CH2ClCH2Cl 107-06-2 62 64 98 

1,1,1- ʪʨʠʭʣʦʨʵʪʘʥ CCl3CH3 71-55-6 97 99 117 

ʊʨʠʭʣʦʨʵʪʠʣʝʥ CCl2=CHCl 79-01-6 95 130 97 

ʊʝʪʨʘʭʣʦʨʵʪʠʣʝʥ CCl2=CCl2 127-18-4 166 168 129 

ʊʝʪʨʘʭʣʦʨʤʝʪʘʥ CCl4 56-23-5 117 119 121 

ʊʨʠʙʨʦʤʤʝʪʘʥ CHBr3 75-25-2 173 171 91 

ɹʨʦʤʜʠʭʣʦʨʤʝʪʘʥ CHBrCl2 75-27-4 83 85 129 

ɼʠʙʨʦʤʭʣʦʨʤʝʪʘʥ CHBr2Cl 124-48-1 129 127 131 

1,4-ʜʠʭʣʦʨʙʝʥʟʦʣ C6H4Cl2 106-46-7 146 111 148 

ɹʝʥʟʦʣ C6H6 71-43-2 78 77  

ʊʦʣʫʦʣ C6H5CH3 108-88-3 91 92  

ʉʪʠʨʝʥ C8H8 100-42-5 104 91  

ʅʘʬʪʘʣʝʥ C10H8 91-20-3 128 127 102 

ʦ-ʂʩʠʣʦʣ C8H10 95-47-6 91 106 105 

ʤ-ʂʩʠʣʦʣ C8H10 108-38-3 91 106 105 

ʧ-ʂʩʠʣʦʣ C8H10 106-42-3 91 106 105 

ʕʪʠʣʙʝʥʟʦʣ C8H10 100-41-4 91 106 - 

ʄʊɹʕ C5H12O 1634-04-4 73 57 41 

ʉʫʜʘʣʛʘʘʥʜ ʘʚʩʘʥ ʵʭ װװʩʚʵʨװװʜʠʡʥ ʜʵʵʞʠʡʛ ʪʦʛʪʚʦʨʪʦʡ ʫʫʨʳʥ ʬʘʟʳʥ 

ʰʠʥʞʠʣʛʵʵʥʠʡ ʰʠʣʵʥ ʩʘʚʘʥʜ ʭʠʡʞ 700ʉ-ʠʡʥ ʪʝʤʧʝʨʘʪʫʨʪ ʭʘʣʘʘʥ ʩʵʛʩʵʨʯ ʜʵʛʜʵʤʭʠʡ 

ʰʠʥʞ ʯʘʥʘʨʪʘʡ ʦʨʛʘʥʠʢ ʥʵʛʜʣװװʜʠʡʛ ʫʫʨʰʫʫʣʘʥ ʭʠʡ ʭʨʦʤʘʪʦʛʨʘʬʠ ʤʘʩʩ 

ʩʧʝʢʪʨʦʤʝʪʨʠʡʥ ʪᴇʭᴇᴇʨᴇʤʞ ʨװװ ʰʘʭʘʚ. ʍʠʡʥ ʭʨʦʤʘʪʦʛʨʘʬʠʡʥ ʤʘʩʩ ʩʧʝʢʪʨʦʤʝʪʨʠʡʥ 

ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʰʠʥʞʠʣʛʵʵ ʷʚʫʫʣʘʭ ʥᴇʭʮᴇʣʠʡʛ ʜʦʨ ʜʫʨʜʘʚ: 

240 ï ʄS ï  ʤʘʩʩ ʩʧʝʢʪʨʦʤʝʪʨ 
o EI ʧʘʨʘʤʝʪʨ     30uAmps 

o Multiplier     70 ɺʦʣʴʪ 

¶ ʊʝʤʧʝʨʘʪʫʨ  

o ʊrap      1500ʉ 

o Manifold     500ʉ 

o Transferline     1900ʉ 

431-GC ï ʭʠʡʥ ʭʨʦʤʘʪʦʛʨʘʬʠ 

¶ ɿᴇᴇʛʯ ʭʠʡʥ ʫʨʩʛʘʣʳʥ ʭʫʨʜ   1 ʤʣ/ʤʠʥ-ʪʦʛʪʤʦʣ 

¶ ʀʥʞʝʢʪʦʨ t0ʉ     220 

¶ Ramp: 350ʉ     2 ʤʠʥ  2 ʤʠʥ 

1600ʉ  10 ʉ/ʤʠʥ  9.50 ʤʠʥ 24 ʤʠʥ 
1900ʉ  10 ʉ/ʤʠʥ  8 ʤʠʥ   35 ʤʠʥ 

Combipal ï ʪʦʛʪʚʦʨʪʦʡ ʫʫʨʳʥ ʬʘʟʳʥ ʜʵʵʞ ʘʚʘʛʯ 

¶ ʐʘʭʘʭ ʵʟʣʵʭװװʥ    1 ml headspace 

¶ ʊʘʨʠʫʨʳʥ t0ʉ     650ʉ 

¶ ʍʘʣʘʘʛʯʠʡʥ t0ʉ    700ʉ 
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¶ ʍʘʣʘʘʛʯʠʡʥ ʩʵʛʨʵʭ ʭʫʨʜ   500 rpm 

¶ ʉʵʛʩʨʵʭ ʭʫʛʘʮʘʘ    10 ʤʠʥʫʪ 

ʋʩʥʳ ʯʘʥʘʨʳʥ ʠʥʜʝʢʩ: ɻʘʜʘʨʛʳʥ ʫʩʥʳ ʯʘʥʘʨ, ʙʦʭʠʨʜʣʳʛ ʫʩʥʳ ʦʨʯʠʥ ʙʦʣʦʥ ʰʠʤ 

ʙʦʭʠʨʜʣʳʥ װʟװװʣʵʣʪװװʜʵʵʨ ʪʦʦʮʦʞ ñʋʩʘʥ ʦʨʯʥʳ ʯʘʥʘʨʳʥ װʟװװʣʵʣʪ. ɽʨᴇʥʭʠʡ 

ʰʘʘʨʜʣʘʛʘ. MNS 4586:1998ò ʙʦʣʦʥ ɹʘʡʛʘʣʴ ʆʨʯʥʳ ʩʘʡʜ, ʕʨװװʣ ʄʵʥʜʠʡʥ ʩʘʡʜʳʥ 1997 

ʦʥʳ 143/ɸ-352 ʪʦʦʪ ʪʫʰʘʘʣʘʘʨ ʙʘʪʘʣʩʘʥ ñɻʘʜʘʨʛʳʥ ʫʩʥʳ ʮʵʚʨʠʡʥ ʟʵʨʛʠʡʥ ʘʥʛʠʣʣʳʥ 

ʥʦʨʤ (ɻʋʎɿɸʅ)ò (ʭװʩʥʵʛʪ 3)-ʪʦʡ ʭʘʨʴʮʫʫʣʘʥ װʥʵʣʛʵʵ ᴇʛʯ, ʙʦʭʠʨʜʣʳʥ ʪװʚʰʠʥʛ ʪʦʛʪʦʦʩʦʥ 

[21, 22].  ʋʩʥʳ ʯʘʥʘʨʳʥ ʠʥʜʝʢʩ (ʋʏʀ)-ʠʡʥ ʪʘʨʭʘʣʪʳʥ ʟʫʨʘʛʣʘʣʳʛ Arc-GIS 10.4 ʧʨʦʛʨʘʤʤ 

ʘʰʠʛʣʘʥ װʟװװʣʵʚ. 

ˠˤ˕
В

           (1) 

 
          ʋʏʀ - ʋʩʥʳ ʯʘʥʘʨʳʥ ʠʥʜʝʢʩ 

Cᾢ - תʟװװʣʵʣʪװװʜʠʡʥ ʘʛʫʫʣʛʘ 

PLᾢ - תʟװװʣʵʣʪװװʜʠʡʥ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʭʵʤʞʵʵ 

n ï ʅʠʡʪ װʟװװʣʵʣʪװװʜʠʡʥ ʪʦʦ 

ʍϾʩʥʵʛʪ 3. ɻʘʜʘʨʛʳʥ ʫʩʥʳ ʯʘʥʘʨʳʥ ʘʥʛʠʣʘʣ 

ʋʏʀ 
       ʋʩʥʳ ʯʘʥʘʨ 

ʍʵʨʵʛʣʵʵ, ʮʵʚʵʨʣʵʭ ʙʦʣʦʤʞ 
ɿʵʨʛɻ ɸʥʛʠʣʘʣ 

Ò 0.30 I ʄʘʰ ʮʵʚʵʨ 
ʎʵʚʵʨʰװװʣʵʭ ʰʘʘʨʜʣʘʛʘʛװʡ ʙᴇʛᴇᴇʜ ʙװʭ ʪᴇʨʣʠʡʥ 
ʭʵʨʵʛʮʵʵʥʜ ʘʰʠʛʣʘʭʘʜ ʪʦʭʠʨʦʤʞʪʦʡ. 

0.31 - 0.89 II ʎʵʚʵʨ 

ʎʵʚʵʨʰװװʣʩʥʠʡ ʜʘʨʘʘ ʫʥʜ ʙʦʣʦʥ ʭװʥʩʥʠʡ 
 ʡʣʜʚʵʨʣʵʣʜ ʭʵʨʵʛʣʵʞ ʙʦʣʥʦ. ʍʘʨʠʥװ
ʮʵʚʵʨʰװװʣʵʣʪ ʷʚʫʫʣʘʭʛװʡʛʵʵʨ ʟʘʛʘʩʥʳ ʘʞ ʘʭʫʡʜ 
ʰʫʫʜ ʭʵʨʵʛʣʵʭʵʜ ʪʦʭʠʨʦʤʞʪʦʡ. 

0.90 - 2.49 III 
ɹʘʛʘ 

ʙʦʭʠʨʜʦʣʪʦʡ 

ʋʥʜ ʙʦʣʦʥ ʭװʥʩʥʠʡ װʡʣʜʚʵʨʣʵʣʜ ʪʦʭʠʨʦʤʞʛװʡ. 
ʍʵʨʚʵʵ ʫʩʥʳ ᴇᴇʨ ʵʭ װװʩʚʵʨ ʙʘʡʭʛװʡ ʙʦʣ 
ʮʵʚʵʨʰװװʣʩʥʠʡ ʜʘʨʘʘ ʭʵʨʵʛʣʵʞ ʙʦʣʥʦ. ʍʘʨʠʥ 
ʮʵʚʵʨʰװװʣʵʣʪ ʷʚʫʫʣʘʘʛװʡ װʝʜ ʤʘʣ ʘʞ ʘʭʫʡ, 
ʘʤʨʘʣʪ ʟʫʛʘʘʣʛʳʥ ʛʘʟʨʳʥ ʮᴇᴇʨᴇʤ, ʫʩʘʥ ʙʘʩʩʝʡʥʳ 
ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʪʦʡ . 

2.50 - 3.99 IV ɹʦʭʠʨʜʦʣʪʦʡ 
ʊʦʭʠʨʦʤʞʪʦʡ ʮʵʚʵʨʰװװʣʵʣʪ ʭʠʡʩʥʠʡ ʜʘʨʘʘ 
ʫʩʘʣʛʘʘ ʙʦʣʦʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʟʦʨʠʫʣʘʣʪʘʘʨ 
ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʪʦʡ. 

4.00 - 5.99 V ɹʦʭʠʨ 
ʊʦʭʠʨʦʤʞʪʦʡ ʮʵʚʵʨʰװװʣʵʣʪ ʷʚʫʫʣʩʥʳ ʜʘʨʘʘ ʙʠʝ 
ʤʘʭʙʦʜʦʜ ʭװʨʵʭʛװʡʛʵʵʨ ʭװʥʜ װʡʣʜʚʵʨʪ ʭʵʨʵʛʣʵʥʵ. 

Ó 6.00 VI ʄʘʰ ʙʦʭʠʨ 
ɹװʭ ʪᴇʨʣʠʡʥ ʭʵʨʵʛʮʵʵʥʜ ʭʵʨʵʛʣʵʭʵʜ ʪʦʭʠʨʦʤʞʛװʡ 
ʙᴇʛᴇᴇʜ ʦʣʦʥ ʰʘʪ ʜʘʤʞʣʘʛʘ ʙװʭʠʡ ʮʵʚʵʨʰװװʣʵʣʪ 
ʭʵʨʵʛʪʵʡ. 
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I ɹתʃʕɻ. ʋʃɸɸʅɹɸɸʊɸʈ ʍʆʊʓʅ תʁʃɼɺʕʈʀʁʅ (ɹ) ɹʆʃʆʅ ʄɸʍ ʂʆʄɹʀʅɸʊʓʅ (ɺ)   

ʕʍ תתʉɺʕʈʀʁʅ ɻתʅʀʁ ʍʋɼɻʋʋɼʓʅ ɻʀɼʈʆʍʀʄʀʁʅ ʉʋɼɸʃɻɸɸ 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʜ ʭװʥ ʘʤʳʥ ᴇʩᴇʣʪ, ʭʦʪʞʠʣʪ ʵʨʯʠʤʪʵʡ ʷʚʘʛʜʘʞ ʙʘʡʛʘʘʪʘʡ 

ʭʦʣʙʦʦʪʦʡʛʦʦʨ ʭװʥʠʡ ʙʦʣʦʥ ʪʝʭʥʦʛʝʥ ʧʨʦʮʝʩʩʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʛᴇᴇʨ ʛʘʟʨʳʥ 

ʜʦʦʨʭ ʫʩʥʳ ʪᴇʣᴇʚ ʙʘʡʜʘʣʜ ᴇᴇʨʯʣᴇʣʪ ʦʨʦʭ ʵʨʩʜʵʣ ʠʭʵʵʭʵʥ װװʩʵʵʜ ʙʘʡʥʘ. ʗʣʘʥʛʫʷʘ 

ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘ, ʪᴇʣᴇʚʣᴇʣʪʛװʡ ʩʫʫʨʴʰʠʣ ʙʦʣʦʥ ʙʘʨʠʣʛʘʞʠʣʪ ʟʵʨʛʠʡʥ ʥᴇʣᴇᴇʛᴇᴇʨ 

ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʪʵʞʵʵʛʜʵʣʪ, ʩʦʣʠʛʜʦʣʪ, ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥ, ʫʩʥʳ ʯʘʥʘʨ ʥʘʡʨʣʘʛʘʜ 

ᴇᴇʨʯʣᴇʣʪ ʦʨʞ ʙʦʣʟʦʰʛװʡ ʙʘʡʥʘ.  

ʋʥʜʥʳ ʫʩʳʛ ʵʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘʜ ʥʠʡʮװװʣʵʭ ʟʦʨʠʣʛʦʦʨ ʪᴇʚʣᴇʨʩᴇʥ ʫʩ ʪװʛʵʵʣʪʵʜ 

ʜʵʣʭʠʡ ʥʠʡʪʵʵʨ ʪװʛʵʵʤʵʣ ʭʵʨʵʛʣʵʜʵʛ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʥʵʛ ʘʨʛʘ ʙʦʣʦʭ 

ʭʣʦʨʞʫʫʣʘʣʪʳʛ ʤʘʥʘʡ ʫʣʩ ʘʰʠʛʣʘʜʘʛ ʙʘʡʥʘ. ʄʘʥʘʡ ʦʨʦʥʜ ʘʥʭ ʫʥʜʥʳ ʫʩʳʛ 1965 ʦʥʦʦʩ 

ʭʣʦʨʞʫʫʣʞ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪ ʭʠʡʞ ʵʭʵʣʩʵʥ ʙᴇʛᴇᴇʜ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪʳʛ 1978 ʦʥʜ  

ʙʘʪʘʣʞ ʦʜʦʦʛ ʭװʨʪʵʣ 5 ʫʜʘʘ ʰʠʥʵʯʠʣʩʵʥ ʙʘʡʥʘ [23]. ʍʣʦʨʞʫʫʣʘʣʪʳʥ װʝʜ ʭʣʦʨʳʥ ʪʫʥʛ 

ʟᴇʚᴇᴇʨ ʪʦʛʪʦʦʭ ʥʴ ʯʫʭʘʣ ʙᴇʛᴇᴇʜ ʪʫʭʘʡʥ ʫʩʥʳ ʰʠʥʞ ʯʘʥʘʨʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʪʫʨʰʠʣʪʫʫʜʳʥ 

 ʛʵʵʣʪʠʡʥ ʩʠʩʪʝʤʜ ʭʣʦʨʞʫʫʣʘʭװʥʜʩʵʥ ʜʵʵʨ ʪʦʭʠʨʫʫʣʘʭ ʸʩʪʦʡ. ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʩ ʪװ

ʪʫʥʛ 1960-1970-ʘʘʜ ʦʥʳ װʝʜ ʆʍʋ-ʜ ʤᴇʨʜʜᴇʛ ʞʫʨʤʳʥ ʜʘʛʫʫ ʪʦʛʪʦʦʞ ʦʜʦʦʛ ʭװʨʪʵʣ 

ʤᴇʨʜʣᴇʛ ʙʦʣʛʦʜʦʛ ʙʘʡʥʘ [24]. ɹʠʜ ʵʥʵʭװװ ʪᴇʩᴇʣʪ ʘʞʣʳʥ ʭװʨʵʵʥʜ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʩ 

ʭʘʥʛʘʤʞʠʡʥ תʡʣʜʚʵʨʠʡʥ ʙʦʣʦʥ ʄʘʭʳʥ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜ, ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪ 

ʭʠʡʩʥʠʡ ʜʘʨʘʘʭ ʭʵʨʵʛʣʵʛʯʜʵʜ ʭװʨʯ ʙʫʡ ʫʩʘʥʜ 2019-2022 ʦʥʜ ʛʠʜʨʦʭʠʤʠʡʥ ʩʫʜʘʣʛʘʘ 

ʷʚʫʫʣʞ ʫʣʠʨʘʣ, ʞʠʣʠʡʥ ʭᴇʜʣᴇʣ ʟװʡʥ ʭʘʤʘʘʨʣʳʛ ʪʦʛʪʦʦʭ ʛʦʨʠʤʳʥ ʩʫʜʘʣʛʘʘʛ ʷʚʫʫʣʩʘʥ 

ʙʦʣʥʦ.  

ʉʫʜʘʣʛʘʘʥʳ ʦʙʲʝʢʪ 

ʉʫʫʨʴ ʩʫʜʘʣʛʘʘʥʳ ʪᴇʩᴇʣʪ ʘʞʣʳʥ ʭװʨʵʵʥʜ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʍʘʥ-ʋʫʣ ʜװװʨʛʠʡʥ 

ʠʨʛʵʜ, ʘʞ ʘʭʫʡ ʥʵʛʞʠʡʛ ʮʵʚʵʨ ʫʩʘʘʨ ʭʘʥʛʘʜʘʛ תʡʣʜʚʵʨʠʡʥ ʵʭ װװʩʚʵʨʠʡʥ 16 ʛװʥʠʡ ʭʫʜʘʛ, 

ɹ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʵʜ ʭװʨʯ ʙʫʡ 4 

ʮʵʛ, ʉʦʥʛʠʥʦʭʘʡʨʭʘʥ, ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʛ ʫʩʘʘʨ ʭʘʥʛʘʜʘʛ ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ 

ʵʭ װװʩʚʵʨʠʡʥ 11 ʛװʥʠʡ ʭʫʜʘʛ, ɺ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʵʭʥʠʡ ʙʦʣʦʥ 

ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʵʜ ʭװʨʯ ʙʫʡ 8 ʮʵʛʵʵʩ 2020-2022 ʦʥʫʫʜʳʥ I-IV ʫʣʠʨʣʫʫʜʘʜ ʩʦʨʴʮ 

ʮʫʛʣʫʫʣʘʥ ʛʠʜʨʦʭʠʤʠʡʥ ʩʫʜʘʣʛʘʘʛ ʷʚʫʫʣʩʘʥ ʙʦʣʥʦ. ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʫʩ 

ʭʘʥʛʘʤʞʠʡʥ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜ, ʩʪʘʥʮ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʙʘʡʨʰʣʳʛ ʟʫʨʘʛ 4, 

5-ʜ װʟװװʣʵʚ.  
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ɿʫʨʘʛ 4. Ͻʡʣʜʚʵʨʠʡʥ ʵʭ ϾϾʩʚʵʨʠʡʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʙʘʡʨʰʠʣ 

 
 ɿʫʨʘʛ 5. ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʵʭ ϾϾʩʚʵʨʠʡʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʙʘʡʨʰʠʣ 
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 ʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥװʩʚʵʨʠʡʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʛװװ ʡʣʜʚʵʨʠʡʥ ʵʭת    1.1
ʩʫʜʘʣʛʘʘ 

 ʩʚʵʨʠʡʥ ɹ-ʩʪʘʥʮ ʥʴ ʘʥʭ 1964 ʦʥʜ ʘʰʠʛʣʘʣʪʘʜ ʦʨʞ ʋʣʘʘʥʙʘʘʪʘʨװװ ʡʣʜʚʵʨʠʡʥ ʵʭת

ʭʦʪʳʥ װʡʣʜʚʵʨʠʡʥ ʙװʩʵʜ ʙʘʡʨʣʘʭ װʡʣʜʚʵʨװװʜ, ʦʨʦʥ ʩʫʫʮ, ʘʣʙʘʥ ʛʘʟʨʫʫʜʳʛ ʫʩʘʘʨ 

ʭʘʥʛʘʞ ʠʨʩʵʥ ʙʘʡʥʘ. ʕʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜ ʥʴ ʪʫʩ ʜװװʨʛʠʡʥ 3-ʨ ʭʦʨʦʦʥʳ ʥʫʪʘʛ 

ʜʵʚʩʛʵʨʪ ʦʨʰʜʦʛ, 28-50 ʤʝʪʨ ʛװʥʪʵʡ, 1963-1980 ʦʥʜ ᴇʨᴇʤʜᴇʞ ʛʘʨʛʘʩʘʥ ʙʘʡʥʘ. ɹ ʩʪʘʥʮ 

ʥʴ ʵʜʛʵʵʨ 16 ʛװʥʠʡ ʭʫʜʛʘʘʩ ʵʵʣʞʣʵʥ ʫʩ ʪʘʪʘʞ 1 ᴇʨʛᴇʣʪʠʡʥ ʥʘʩʦʩ ʩʪʘʥʮʘʘʨ ʜʘʤʞʫʫʣʘʥ 

ʭʵʨʵʛʣʵʛʯʜʵʜ ʪװʛʵʵʜʵʛ ʙʘʡʥʘ [4]. ʉʫʫʨʴ ʩʫʜʘʣʛʘʘʥʳ ʪᴇʩᴇʣʪ ʘʞʣʳʥ ʭװʨʵʵʥʜ תʡʣʜʚʵʨʠʡʥ 

ʙװʩʠʡʥ ɹ-ʩʪʘʥʮʳʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʵʭ װװʩʚʵʨʠʡʥ 16 ʛװʥʠʡ ʭʫʜʛʘʘʩ 2019-2022 ʦʥʜ ʩʦʨʴʮ 

ʮʫʛʣʫʫʣʞ ʛʠʜʨʦʭʠʤʠʡʥ ʩʫʜʘʣʛʘʘʛ ʷʚʫʫʣʩʘʥ ʙʦʣʥʦ. ʋʩ ʭʘʥʛʘʤʞʠʡʥ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ 

ʭʫʜʛʫʫʜ ʥʴ ʭʘʨʫʫʣ ʭʘʤʛʘʘʣʘʣʪʪʘʡ, ʍʦʪ, ʩʫʫʨʠʥʳ ʫʩ ʭʘʥʛʘʤʞ, ʘʨʠʫʪʛʘʭ ʪʘʪʫʫʨʛʳʥ 

ʘʰʠʛʣʘʣʪʳʥ ʪʫʭʘʡ ʭʫʫʣʠʡʥ 17 ʜʫʛʘʘʨ ʟװʡʣʠʡʥ 17.4.1-ʜ ʟʘʘʩʥʳ ʜʘʛʫʫ ʵʨװװʣ ʘʭʫʡʥ 

ʭʘʤʛʘʘʣʘʣʪʳʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʩʘʥ ʭʘʰʘʘʪʘʡ ʙʘʡʥʘ. ʉʦʨʴʮ ʮʫʛʣʫʫʣʩʘʥ ʭʫʜʛʫʫʜʳʥ 

ʙʘʡʨʰʣʳʛ ʭװʩʥʵʛʪ 4-ʜ װʟװװʣʵʚ.  

ʍϾʩʥʵʛʪ 4.  ʕʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʙʘʡʨʰʠʣ, ʟʫʨʘʛ 

ʍʫʜʛʠʡʥ ʥʵʨ, ʛװʥ ʉʦʣʙʠʮʦʣ ʍʫʜʛʠʡʥ ʟʫʨʘʛ 

ʕʭ ϾϾʩʚʵʨʠʡʥ 1-ʨ ʭʫʜʘʛ 
1963 ʦʥʜ ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʦʥ, ʫʥʜʘʨʛʘ  
q=180 ʤ3/ʮʘʛ, ʪװʨʵʣʪ 45 ʤ, ʮʦʦʥʦʛʠʡʥ ʛװʥ 27 
ʤ, ʭװʯʠʥ ʯʘʜʘʣ 15 ʢɺʪ, ʮʦʦʥʦʛʠʡʥ ʛʦʣʯ 
D=405 ʤʤ, ᴇʨʛᴇʣʪʠʡʥ ʷʥʜʘʥʛʠʡʥ ʛʦʣʯ 
d=100 ʤʤ,  

E106o51ô07.1ò 
N47o 53ô 47.3ò 

                           

ʕʭ ϾϾʩʚʵʨʠʡʥ 2-ʨ  ʭʫʜʘʛ 
ʅʘʩʦʩ ʩʫʫʣʛʘʩʘʥ ʛװʥ -20 ʤ, ɸʥʭ ʪʦʛʪʦʦʩʦʥ 
ʫʥʜʘʨʛʘ  q=171.4 ʤ3/ʮʘʛ, ʊװʨʵʣʪ 45 ʤ, 
ʎʦʦʥʦʛʠʡʥ ʛװʥ 26 ʤ, ʍװʯʠʥ ʯʘʜʘʣ 15 ʢɺʪ, 
ʎʦʦʥʦʛʠʡʥ ʛʦʣʯ D=405 ʤʤ, ᴆʨʛᴇʣʪʠʡʥ 
ʷʥʜʘʥʛʠʡʥ ʛʦʣʯ d=100 ʤʤ, 1963 ʦʥʳ ʭʫʜʘʛ 

E-106o50ô59.3ò 
N-47o53ô47.0ôô 

 

ʕʭ ϾϾʩʚʵʨʠʡʥ  3-ʨ  ʭʫʜʘʛ 
ʅʘʩʦʩ ʩʫʫʣʛʘʩʘʥ ʛװʥ -19.5 ʤ, ɸʥʭ ʪʦʛʪʦʦʩʦʥ 
ʫʥʜʘʨʛʘ  q=240 ʤ3/ʮʘʛ, ʊװʨʵʣʪ 45 ʤ, 
ʎʦʦʥʦʛʠʡʥ ʛװʥ 26.5 ʤ, ʍװʯʠʥ ʯʘʜʘʣ 15 ʢɺʪ, 
ʎʦʦʥʦʛʠʡʥ ʛʦʣʯ D=405 ʤʤ, ᴆʨʛᴇʣʪʠʡʥ 
ʷʥʜʘʥʛʠʡʥ ʛʦʣʯ d=100 ʤʤ, 1964 ʦʥʳ ʭʫʜʘʛ 

E-106o50ô50.0ò 
N-47o53ô45.8ôô 

 

 

ʕʭ ϾϾʩʚʵʨʠʡʥ  4-ʨ  ʭʫʜʘʛ 
E-106o50ô43.0ò 
N-47o53ô45.5ôô 

 

ʕʭ ϾϾʩʚʵʨʠʡʥ  5-ʨ  ʭʫʜʘʛ 
E-106o50ô45.1ò 
N-47o53ô34.4ôô 
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ʕʭ ϾϾʩʚʵʨʠʡʥ  6-ʨ  ʭʫʜʘʛ 
E-106o50ô25.7ò 
N-47o53ô44.3ôô 

 

ʕʭ ϾϾʩʚʵʨʠʡʥ  7-ʨ ʭʫʜʘʛ 
1964 ʦʥʜ ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʦʥ, ʫʥʜʘʨʛʘ 
q=112.5 ʤ3/ʮʘʛ, ʪװʨʵʣʪ 48 ʤ, ʮʦʦʥʦʛʠʡʥ ʛװʥ 
48 ʤ, ʭװʯʠʥ ʯʘʜʘʣ 22 ʢɺʪ, ʮʦʦʥʦʛʠʡʥ ʛʦʣʯ 
D=405 ʤʤ, ᴇʨʛᴇʣʪʠʡʥ ʷʥʜʘʥʛʠʡʥ ʛʦʣʯ 
d=150 ʤʤ,  

E106o50ô17.0ò 
N47o53ô44.0ôô 

 

ʕʭ ϾϾʩʚʵʨʠʡʥ  8-ʨ ʭʫʜʘʛ 
1973 ʦʥʜ ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʦʥ, ʫʥʜʘʨʛʘ  
q=78.8 ʤ3/ʮʘʛ, ʪװʨʵʣʪ 48 ʤ, ʮʦʦʥʦʛʠʡʥ ʛװʥ 
50 ʤ, ʮʦʦʥʦʛʠʡʥ ʛʦʣʯ D=325 ʤʤ, ᴇʨʛᴇʣʪʠʡʥ 
ʷʥʜʘʥʛʠʡʥ ʛʦʣʯ d=150 ʤʤ,  

E106o50ô06.31ò 
N47o53ô15.31ôô 

 

ʕʭ ϾϾʩʚʵʨʠʡʥ 9-ʨ ʭʫʜʘʛ  
E106o49ô51.2ôô 
N47o53ô10.9ôô 

 

ʕʭ ϾϾʩʚʵʨʠʡʥ  10-ʨ ʭʫʜʘʛ  
E106o49ô37.3ôô 
N47o53ô08.1ôô 

 

ʕʭ ϾϾʩʚʵʨʠʡʥ  11-ʨ  ʭʫʜʘʛ 
E-106o49ô23.5ôô 
N-47o53ô04.6ôô 

 

ʕʭ ϾϾʩʚʵʨʠʡʥ 12-ʨ ʭʫʜʘʛ 
1976 ʦʥʜ ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʦʥ, ʫʥʜʘʨʛʘ  
q=171.4 ʤ3/ʮʘʛ, ʪװʨʵʣʪ 48 ʤ, ʮʦʦʥʦʛʠʡʥ ʛװʥ 
32 ʤ, ʮʦʦʥʦʛʠʡʥ ʛʦʣʯ 425 ʤʤ, ᴇʨʛᴇʣʪʠʡʥ 
ʷʥʜʘʥʛʠʡʥ ʛʦʣʯ d=150 ʤʤ,  

E106o49ô04.8ò 
N47o53ô03.9ò 

 

ʕʭ ϾϾʩʚʵʨʠʡʥ  13-ʨ  ʭʫʜʘʛ 
E-106o48ô48.1ôô 
N-47o53ô02.7ôô 
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ʕʭ ϾϾʩʚʵʨʠʡʥ  14-ʨ ʭʫʜʘʛ  
E106o48ô33.7ò 
N47o53ô01.4ò 

 

ʕʭ ϾϾʩʚʵʨʠʡʥ 15-ʨ ʭʫʜʘʛ 
E-106o45ô19.6ò 
N-47o53ô00.6ò 

 

ʕʭ ϾϾʩʚʵʨʠʡʥ 16-ʨ ʭʫʜʘʛ 
1980 ʦʥʜ ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʦʥ, ʮʦʦʥʦʛʠʡʥ ʛװʥ 
30 ʤ, ʮʦʦʥʦʛʠʡʥ ʛʦʣʯ 400 ʤʤ, ᴇʨʛᴇʣʪʠʡʥ 
ʷʥʜʘʥʛʠʡʥ ʛʦʣʯ d=150 ʤʤ,  

E106o48ô55.3ò 
N47o52ô55.3ò 

 

 ʌʠʟʠʢ-ʭʠʤʠʡʥ ϾʟϾϾʣʵʣʪ: ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ 

ʫʩʥʳ ʬʠʟʠʢ-ʭʠʤʠʡʥ װʟװװʣʵʣʪʠʡʛ ʭװʩʥʵʛʪ 5-ʜ װʟװװʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ 

ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩ ᴇʥʛᴇ, װʥʵʨʛװʡ, pH 6.54-7.65 ʙʫʶʫ ʩʘʘʨʤʘʛ ʦʨʯʠʥʪʦʡ, ʮʘʭʠʣʛʘʘʥ 

ʜʘʤʞʫʫʣʘʭ ʯʘʥʘʨ (EC) 12.3-91.5 mS/m, ʠʩʵʣʜʵʥ ʘʥʛʠʞʨʘʭ ʧʦʪʝʥʮʠʘʣ ʙʦʣʦʭ (ORP) 189-

244 mV, ʥʠʡʪ ʫʫʩʩʘʥ ʜʘʚʩ ʙʫʶʫ (TDS) 61-447 ppm ʪʫʩ ʪʫʩ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʥʘ. ʊʠʡʤʵʵʩ 

ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩ ʥʴ ʬʠʟʠʢ, ʭʠʤʠʡʥ װʟװװʣʵʣʪʵʵʨʵʵ ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ, 

ʕʨװװʣ ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ, ɸʶʫʣʛװʡ ʙʘʡʜʘʣ. ʋʥʜʥʳ ʫʩ, ʕʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, ʯʘʥʘʨ 

ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 0900:2018 ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʞ ʙʘʡʥʘ. 

ʍϾʩʥʵʛʪ 5.  ʕʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʬʠʟʠʢ-ʭʠʤʠʡʥ ϾʟϾϾʣʵʣʪ 

ˉ ʍʫʜʛʠʡʥ ʜʫʛʘʘʨ ʆʥ, ʋʣʠʨʘʣ ʨʅ ɽʉ, mS/m ORP, mV TDS, ppm 

1 ʍʫʜʘʛ-1 

2019/IV 7.65 44.4 202 218 

2021/III 6.89 44.5 239 222 

2022/II 6.76 43.3 198 198 

2 ʍʫʜʘʛ-2 

2019/IV 7.46 47.4 197 241 

2021/III 6.81 46.4 237 232 

2022/IV 7.61 46.6 225 233 

3 ʍʫʜʘʛ-3 
2019/IV 7.14 56.9 201 280 

2021/III 6.88 72.1 241 360 

4 ʍʫʜʘʛ-4 2021/III 6.41 73.5 238 368 

5 ʍʫʜʘʛ-5 2021/III 6.6 73.3 235 368 

6 ʍʫʜʘʛ-6 2021/III 6.54 68.8 205 344 

7 ʍʫʜʘʛ-7 

2019/IV 7.06 91.5 197 447 

2021/III 6.68 82.6 237 412 

2022/II 6.84 81.2 208 358 

2022/IV 7.65 82.7 222 413 

8 ʍʫʜʘʛ-8 
2022/II 6.81 19.4 198 87 

2022/IV 6.89 26.8 200 126 

9 ʍʫʜʘʛ-9 

2021/III 6.94 27.3 239 132 

2022/II 6.93 43.0 206 198 

2022/IV 7.45 47.9 232 239 

10 ʍʫʜʘʛ-10 2021/III 7.14 18.7 242 93 
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2022/II 6.81 28.2 204 124 

11 ʍʫʜʘʛ-11 2021/III 6.89 23.0 238 115 

12 ʍʫʜʘʛ-12 
2021/III 6.74 12.3 244 61 

2022/II 7.08 20.5 200 98 

13 ʍʫʜʘʛ-13 2021/III 6.93 14.6 238 72 

14 ʍʫʜʘʛ-14 
2019/IV 7.18 65.6 190 290 

2022/II 7.45 63.7 201 315 

15 ʍʫʜʘʛ-15 2021/III 6.72 16.7 229 84 

16 ʍʫʜʘʛ-16 

2019/IV 7.06 52.4 189 237 

2021/III 6.77 18.7 227 93 

2022/II 6.80 28.9 208 129 

 ʍʠʤʠʡʥ ʥʘʡʨʣʘʛʘ: ɻװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʘʥʜ 2019, 2021, 2022 ʦʥʜ ʭʠʤʠʡʥ 

ʰʠʥʞʠʣʛʵʵ ʭʠʡʞ װʨ ʜװʥʛ ʭװʩʥʵʛʪ 6, 7-ʜ װʟװװʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ 16 

ʭʫʜʛʠʡʥ ʫʩʥʳ ʥʠʡʪ ʭʘʪʫʫʣʘʛ 1.4-10.4 ʤʛ-ʵʢʚ/ʣ ʙʫʶʫ ʟᴇᴇʣʥᴇᴇʩ ʭʘʪʫʫ, ʥʠʡʪ ʵʨʜʵʩʞʠʣʪ 

123.6-735.6 ʤʛ/ʣ ʙʫʶʫ ʥʵʥ ʮʵʥʛʵʛʵʵʩ ʮʵʥʛʵʛʜװװ ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. 

-ʥʜʩʵʥ ʢʘʪʠʦʥʫʫʜʘʘʩ ʢʘʣʴʮʠʡʥ ʠʦʥ ʜʘʚʘʤʛʘʡʣʞ (Ca2+) 22-192.4 ʤʛ/ʣ, ʥʘʪʨʠ (Na+) 7.6ת

45.3 ʤʛ/ʣ, ʤʘʛʥʠ (Mg2+) 1.2-19.5 ʤʛ/ʣ, ʘʥʠʦʥʫʫʜʘʘʩ ʩʫʣʴʬʘʪʳʥ ʠʦʥ (SO4
2-) 23-406.6 ʤʛ/ʣ, 

ʛʠʜʨʦʢʘʨʙʦʥʘʪ (HCO3
-) 54.9-195.2 ʤʛ/ʣ, ʭʣʦʨ (CI-) 18.4-69.5 ʤʛ/ʣ, ʥʠʪʨʘʪ (NO3

-) 1.5-81.1 

ʤʛ/ʣ, ʬʪʦʨ (F-) 0.2-4.0 ʤʛ/ʣ ʪʫʩ ʪʫʩ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʥʘ. װתʥʵʵʩ װʟʵʭʵʜ ʭʫʜʘʛ ˉ4, 5, 6, 7 

ʥʠʡʪ ʭʘʪʫʫʣʘʛ, ʢʘʣʴʮʠʡʥ ʠʦʥʳ ʘʛʫʫʣʛʘʘʨʘʘ, ʭʫʜʘʛ ˉ14, 16 ʥʠʪʨʘʪ ʠʦʥʳ ʘʛʫʫʣʛʘʘʨʘʘ, 

ʤᴇʥ ˉ5-11, 16-ʨ ʭʫʜʛʠʡʥ ʫʩʥʳ ʬʪʦʨʳʥ ʠʦʥ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ 

ʫʩʥr ʩʪʘʥʜʘʨʪʘʜ ʪʫʩʛʘʛʜʩʘʥ ʜʵʵʜ ʫʪʛʘʘʩ ʜʘʚʩʘʥ ʙʘʡʛʘʘ ʥʴ MNS 0900:2018-ʥ ʰʘʘʨʜʣʘʛʘ 

ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ.  

ʍϾʩʥʵʛʪ 6. ʕʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʢʘʪʠʦʥʳ ʥʘʡʨʣʘʛʘ, ʤʛ/ʣ 

ˉ 
ʍʫʜʛʠʡʥ 
ʜʫʛʘʘʨ 

ʆʥ, 
ʋʣʠʨʘʣ 

ʇʀʏ 
ʅʠʡʪ 
ʭʘʪʫʫʣʘʛ,  
ʤʛ-ʵʢʚ/ʣ 

Na+ K+ Ca2+ Mg2+ NH4
+ Feʥʠʡʪ 

1 ʍʫʜʘʛ-1 

2019/IV 3.5 3.8 33.1 3.9 56.1 12.2 -  

2021/III 9.9 4.4 25.3 4.6 64.1 14.6 - - 

2022/II 1.0 3.4 34.7 56.1 7.3 -  

2 ʍʫʜʘʛ-2 

2019/IV 3.4 4.2 28.3 3.9 64.1 12.2 -  

2021/III 14.5 4.2 27.2 4.3 64.1 12.2 - - 

2022/IV - 3.8 31.3 58.1 10.9 - - 

3 ʍʫʜʘʛ-3 
2019/IV 2.9 5.2 21.0 4.9 88.1 9.7 -  

2021/III 5.6 8.0 21.9 5.8 136.3 14.6 - - 

4 ʍʫʜʘʛ-4 2021/III 8.6 8.6 16.8 5.7 140.3 19.5 - - 

5 ʍʫʜʘʛ-5 2021/III 6.4 8.6 18.2 4.4 152.3 12.2 - - 

6 ʍʫʜʘʛ-6 2021/III 7.9 8.2 22.9 4.2 152.3 7.3 - - 

7 ʍʫʜʘʛ-7 

2019/IV 2.3 9.6 10.0 3.8 172.2 12.2 -  

2021/III 9.2 10.4 5.2 4.4 192.4 9.7 - - 

2022/II 1.1 7.8 23.5 148.3 4.9 -  

2022/IV - 8.0 22.3 3.6 148.3 7.3 -  

8 ʍʫʜʘʛ-8 
2022/II 0.9 1.8 8.0 30.1 3.6 -  

2022/IV 1.2 2.8 23.6 44.1 7.3 -  

9 ʍʫʜʘʛ-9 

2021/III 7.5 3 14.7 1.8 50.1 6.1 0.05 0.04 

2022/II 0.8 4.3 13.5 76.2 6.1 -  

2022/IV - 4.4 9.2 1.6 80.2 4.9 -  

10 ʍʫʜʘʛ-10 
2021/III 5.6 2 7.7 1.2 34.1 3.6 - - 

2022/II 1.0 2.5 7.6 48.1 1.2 -  

11 ʍʫʜʘʛ-11 2021/III 10.2 2.6 14.2 1.2 42.1 6.1 - - 
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12 ʍʫʜʘʛ-12 
2021/III 11.9 1.7 1.1 0.7 24.0 6.1 - - 

2022/II 1.4 2.2 19.4 32.1 7.3 -  

13 ʍʫʜʘʛ-13 2021/III 16.0 1.4 18.2 1.5 22.0 3.6 0.1 - 

14 ʍʫʜʘʛ-14 
2019/IV 3.5 5.2 36.2 2.6 80.1 14.6 -  

2022/II 2.3 5.8 45.3 92.2 14.6 -  

15 ʍʫʜʘʛ-15 2021/III 14.0 2.0 8.1 1.6 28.1 7.3 - 0.1 

16 ʍʫʜʘʛ-16 

2019/IV 2.1 4.4 17.3 2.0 68.1 12.2 -  

2021/III 9.7 1.9 20.3 1.6 28.1 6.1 - - 

2022/II 1.1 2.9 4.8 36.1 13.4 -  

MNS 0900:2018 (ɿɼɸ) 10 7.0 200 100 30 1.5 0.3 
(- ʠʣʨʵʵʛϾʡ) 

ʍϾʩʥʵʛʪ 7. ʕʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʘʥʠʦʥʳ ʥʘʡʨʣʘʛʘ, ʤʛ/ʣ 

ˉ 
ʍʫʜʛʠʡʥ 
ʜʫʛʘʘʨ 

ʆʥ, 
ʋʣʠʨʘʣ 

CO3
2- HCO3

- Cl- SO4
2- NO2

- NO3
- F- 

ʅʠʡʪ 
ʵʨʜʵʩʞʠʣʪ 

1  ʍʫʜʘʛ-1 

2019/IV - 140.3 29.4 96.3 0.02 12.7 - 383.8 

2021/III - 134.2 33.8 100.4 - 15.9 - 392.9 

2022/II - 128.1 34.8 83.1 - 6.0 1.2 350.0 

2 ʍʫʜʘʛ-2 

2019/IV - 140.3 32.7 102.1 0.02 11.6 - 395.0 

2021/III - 122.0 30.7 111.1 - 12.5 - 384.1 

2022/IV - 146.4 34.8 80.7 - 6.4 0.3 368.6 

3  ʍʫʜʘʛ-3 
2019/IV - 134.2 26.1 154.7 - 5.1 - 443.9 

2021/III - 109.8 30.7 295.5 - 8.4 0.3 623.0 

4 ʍʫʜʘʛ-4 2021/III - 109.8 33.8 311.9 - 5.2 0.0 643.0 

5 ʍʫʜʘʛ-5 2021/III - 109.8 30.7 319.3 0.001 4.7 2.4 651.6 

6 ʍʫʜʘʛ-6 2021/III - 91.5 33.8 320.1 - 4.7 2.0 636.9 

7  ʍʫʜʘʛ-7 

2019/IV - 61.0 22.9 406.6 0.02 1.5 - 690.1 

2021/III - 109.8 33.8 370.4 0.002 9.9 4.0 735.6 

2022/II - 97.6 34.8 296.3 - 4.5  609.8 

2022/IV - 122.0 38.2 283.1 - 6.1 3.3 630.9 

8  ʍʫʜʘʛ-8 
2022/II - 73.2 7.0 35.4 - 1.0 2.6 158.2 

2022/IV - 97.6 27.8 67.5 - 2.3 1.0 270.2 

9  ʍʫʜʘʛ-9 

2021/III - 85.4 18.4 80.7 - 2.6 3.4 259.9 

2022/II - 73.2 20.9 145.7 - 4.0 0.6 339.4 

2022/IV - 54.9 20.9 158.8 - 3.1 2.0 333.5 

10  ʍʫʜʘʛ-10 
2021/III - 67.1 12.3 41.1 - 1.9 3.8 169.0 

2022/II - 61.0 20.9 57.6 - 2.7 1.6 199.1 

11 ʍʫʜʘʛ-11 2021/III - 73.2 15.4 74.1 - 2.6 3.1 228.8 

12 ʍʫʜʘʛ-12 
2021/III - 54.9 12.3 23.0  1.4 1.0 123.6 

2022/II - 73.2 27.8 49.4 - 1.9 0.2 210.9 

13 ʍʫʜʘʛ-13 2021/III - 73.2 15.4 23.0 - 5.0 1.0 162.1 

14  ʍʫʜʘʛ-14 
2019/IV - 164.7 52.3 66.7 - 79.4 - 496.5 

2022/II - 195.2 69.5 62.5 - 81.1 0.3 560.4 

15 ʍʫʜʘʛ-15 2021/III - 73.2 18.4 23.9 - 8.4 - 169.0 

16  ʍʫʜʘʛ-16 

2019/IV - 115.9 45.7 45.3 - 66.5 - 373.0 

2021/III - 109.8 12.3 27.2 - 4.4 - 209.7 

2022/II - 97.6 20.9 30.5 - 17.9 2.7 221.1 

MNS 0900:2018 (ɿɼɸ) - - 350 500 1.0 50 
0.7-
1.5 

1000 

(- ʠʣʨʵʵʛϾʡ) 

 ʋʥʜʥʳ ʫʩʥʳ ʯʘʥʘʨʳʥ ʥʵʛ ʯʫʭʘʣ ʰʘʣʛʫʫʨ ʥʴ ʫʩʥʳ ʭʘʪʫʫʣʘʛ ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ ʫʩʘʥ 

ʜʘʭʴ ʢʘʣʴʮʠ, ʤʘʛʥʠʡʥ ʥʠʡʣʙʵʨ ʭʵʤʞʵʵʛʵʵʨ ʠʣʵʨʭʠʡʣʵʛʜʜʵʛ. ʄʦʥʛʦʣ ʫʣʩʳʥ ʫʥʜʥʳ ʫʩʥʳ 

ʩʪʘʥʜʘʨʪʘʜ ʭʘʪʫʫʣʛʠʡʥ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʜʵʵʜ ʭʵʤʞʵʵʛ 7.0 ʤʛ-ʵʢʚ/ʣ-ʵʵʩ ʭʵʪʨʵʭʛװʡ ʙʘʡʭʘʘʨ 

ʟʘʘʩʘʥ ʙʘʡʜʘʛ ʙʘ ʭʘʪʫʫʣʘʛ ʠʭʪʵʡ ʫʩʳʛ ʫʥʜʘʥʜ ʙʘʡʥʛʘ ʭʵʨʵʛʣʵʭʵʜ ʪʦʭʠʨʦʤʞʛװʡ ʙʘʡʜʘʛ. 
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ɹ-ʩʪʘʥʮʳʥ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʥʠʡʪ ʭʘʪʫʫʣʘʛ ʙʦʣʦʥ ʢʘʣʴʮʠʡʥ ʠʦʥʳ ʘʛʫʫʣʛʳʛ 

MNS ʩʪʘʥʜʘʨʪʪʘʡ ʭʘʨʴʮʫʫʣʘʥ ʛʨʘʬʠʢ 1, 2-ʪ װʟװװʣʵʚ. ɻʨʘʬʠʢ-1, 2-ʦʦʩ ʭʘʨʘʭʘʜ ˉ 4, 5, 

6, 7-ʨ ʭʫʜʛʠʡʥ ʫʩʥʳ ʥʠʡʪ ʭʘʪʫʫʣʘʛ 8-10.4 ʤʛ-ʵʢʚ/ʣ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʛʘʘ ʥʴ ʄʦʥʛʦʣ ʫʣʩʘʜ 

ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. ʍʘʨʠʥ ʪʫʫʣ 

ʛʦʣʳʥ ʵʨʵʛ ʜʘʛʫʫ ʦʨʰʠʭ ˉ 8-16-ʨ ʭʫʜʛʠʡʥ ʫʩʥʳ ʥʠʡʪ ʭʘʪʫʫʣʘʛ 1.7-5.8 ʤʛ-ʵʢʚ/ʣ ʙʫʶʫ 

ʟᴇᴇʣʥᴇᴇʩ ʟᴇᴇʣᴇʚʪᴇʨ ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ.  

 
ɻʨʘʬʠʢ 1. ʕʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ  

ʫʩʥr ʥʠʡʪ ʭʘʪʫʫʣʘʛ 

 
ɻʨʘʬʠʢ 2. ʕʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ 

 ʫʩʥʳ Ca2+-ʘʛʫʫʣʛʘ 

ɹʘʡʛʘʣʠʡʥ ʫʩʘʥʜ ʵʣʙʵʛ ʪʦʭʠʦʣʜʜʦʛ ᴇʚᴇʨʤᴇʮ ʙʠʯʠʣ ʵʣʝʤʝʥʪ ʙʦʣʦʭ ʬʪʦʨʳʥ ʠʦʥʳ 

ʫʩʘʥ ʜʘʭʴ ʭʵʤʞʵʵʥʠʡ ʠʭ ʙʘʛʘ ʘʛʫʫʣʘʤʞʘʘʩ ʭʘʤʘʘʨʯ ʭװʥ ʘʤʳʥ ʜʫʥʜ ʰװʜʥʠʡ ʬʣʶʦʨʦʟ 

/ʰװʜ ʶװʨʵʭ/ ʙʦʣʦʥ ʢʘʨʠʝʩ /ʰװʜ ʭʦʨʭʦʡʪʦʭ/ ᴇʚʯʣᴇʣ װװʩʵʭʵʜ ʥᴇʣᴇᴇʣʜᴇʛ [26]. ʊʠʡʤʵʵʩ ʫʩ 

ʭʘʥʛʘʤʞʠʡʥ ʵʭ װװʩʚʵʨʠʡʥ 16 ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩʥʳ ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʛʳʛ MNS 

ʩʪʘʥʜʘʨʪʪʘʡ ʭʘʨʴʮʫʫʣʘʥ ʛʨʘʬʠʢ 3-ʪ װʟװװʣʵʚ. ʊʫʩ ʛʨʘʬʠʢʘʘʩ ʭʘʨʘʭʘʜ ˉ2, 3, 12, 14-16-

ʨ ʭʫʜʛʠʡʥ ʫʩʥʳ ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʛʘ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ 

ʩʪʘʥʜʘʨʪʘʜ ʪʫʩʛʘʛʜʩʘʥ ʜʦʦʜ ʫʪʛʘʜ ʭװʨʵʭʛװʡ ʙʘʡʥʘ. ʍʘʨʠʥ ˉ5-11-ʨ ʭʫʜʛʠʡʥ ʫʩʥʳ 

ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʛʘ MNS 0900:2018-ʳʥ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʜʵʵʜ ʘʛʫʫʣʘʤʞ ʙʦʣʦʭ 1.5 ʤʛ/ʣ 

-ʵʵʩ ʭʵʪʵʨʩʵʥ ʙʘʡʥʘ. ʕʭ װװʩʚʵʨʠʡʥ ˉ1, 13-ʨ ʭʫʜʛʠʡʥ ʫʩʥʳ ʬʪʦʨ (F- 1-1.2 ʤʛ/ʣ) 

ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʛʘʘ ʥ ɹMNS ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʞ ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʦʚ.  

 
ɻʨʘʬʠʢ 3. ʕʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʛʘ 
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 ʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʳʛװʩʚʵʨʠʡʥ ʛװװ ʡʣʜʚʵʨʠʡʥ ʨʘʡʦʥʳ ʵʭת 

ʛʫʨʚʘʣʞʠʥʛʠʡʥ ʜʠʘʛʨʘʤʤʘʘʨ ʛʨʘʬʠʢ 4-ʪ װʟװװʣʵʚ. ʊʫʩ ʛʨʘʬʠʢʠʡʥ ʢʘʪʠʦʥʳ 

ʛʫʨʚʘʣʞʠʥʛʘʘʩ ʭʘʨʘʭʘʜ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʘʥʜ Ca2+, Mg2+ ʠʦʥ ʜʘʚʘʤʛʘʡʣʩʘʥ ʙʘʡʥʘ. 

ʍʘʨʠʥ ʘʥʠʦʥʳ ʛʫʨʚʘʣʞʠʥʛʘʘʩ ʭʘʨʘʭʘʜ ˉ3, 4, 5, 6, 7, 9-ʨ ʭʫʜʛʠʡʥ ʫʩʘʥʜ SO4
2-, ˉ1, 2, 

10-ʨ ʭʫʜʛʠʡʥ ʫʩʘʥʜ HCO3
-, SO4

2-, ʙʫʩʘʜ ʭʫʜʛʠʡʥ ʫʩʘʥʜ HCO3
- ʠʦʥ ʟʦʥʭʠʣʞ ʙʘʡʥʘ. װתʥʵʵʩ 

ʩʚʵʨʠʡʥ ˉ3-7, 9-ʨ ʭʫʜʛʠʡʥ ʫʩ SO4װװ ʟʵʭʵʜ ʵʭװ
2-- Ca2+, Mg2+,  ˉ1, 2, 10-ʨ ʭʫʜʛʠʡʥ ʫʩ 

HCO3
-, SO4

2--Ca2+, ʙʫʩʘʜ ʭʫʜʛʠʡʥ ʫʩ ʥʴ HCO3
--Ca2+, Mg2+ ʪᴇʨʣʠʡʥ ʫʩʥʳ ʘʥʛʠʣʘʣʜ 

ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʄᴇʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʭʠʤʠʡʥ 

ʥʘʡʨʣʘʛʳʛ /2019, 2021, 2022/ ʦʥʦʦʨ ʭʘʨʴʮʫʫʣʘʭʘʜ װʥʜʩʵʥ ʙװʪʵʮ ʥʘʡʨʣʘʛʘ ᴇᴇʨʯʣᴇʛʜᴇᴇʛװʡ 

ʙʘʡʥʘ.  

 
ɻʨʘʬʠʢ 4. ʕʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ 

 ʄʠʢʨʦʵʣʝʤʝʥʪ: ʕʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʘʥʜ ʙʠʯʠʣ ʵʣʝʤʝʥʪװװʜʠʡʥ 

ʰʠʥʞʠʣʛʵʵʛ 52 װʟװװʣʵʣʪʵʵʨ ʪʦʜʦʨʭʦʡʣʩʦʥ װʨ ʜװʥʛ ʭװʩʥʵʛʪ 8, 9, 10-ʜ װʟװװʣʵʚ. 

ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʭʫʜʘʛ ˉ5, 6, 7-ʜ ʤʦʣʠʙʜʝʥ (Mo) 111-167 ʤʢʛ/ʣ 

ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʛʘʘ ʥʴ ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ, ʕʨװװʣ ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ, ɸʶʫʣʛװʡ ʙʘʡʜʘʣ. 

ʋʥʜʥʳ ʫʩ, ʕʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, ʯʘʥʘʨ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 0900:2018 

ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. ʍʘʨʠʥ ʙʫʩʘʜ ʭʫʜʛʠʡʥ ʫʩ ʙʠʯʠʣ ʵʣʝʤʝʥʪʠʡʥ 

ʘʛʫʫʣʛʘʘʨʘʘ MNS 0900:2018-ʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʞ ʙʘʡʥʘ.  

ʍϾʩʥʵʛʪ 8. ʕʭ ϾϾʩʚʵʨʠʡʥ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʙʠʯʠʣ ʵʣʝʤʝʥʪϾϾʜʠʡʥ ʘʛʫʫʣʘʤʞ, ʤʢʛ/ʣ 

 ʜװװʣʵʣʪװװʟת ˉ
MNS 

0900:2018 
(ɿɼɸ) 

ʍʫʜʘʛ-1 ʍʫʜʘʛ-2 ʍʫʜʘʛ-3 ʍʫʜʘʛ-4 ʍʫʜʘʛ-5 

2019 2021 2019 2021 2019 2021 2021 2021 

1 Ag (ʄᴇʥʛᴇ) 100 <0.2 1.3 <0.2 1.3 <0.2 1.3 1.4 1.3 

2 Al (ʍᴇʥʛᴇʥʮʘʛʘʘʥ) 500 <10 <10 63 <10 <10 <10 <10 <10 

3 As (ʍװʥʮʵʣ) 10 0.86 1.01 0.8 0.96 0.8 0.91 0.99 0.98 

4 ɺʘ (ɹʘʨʠ) 700 38 26 44 30 59 62 64 49 

5 ɺʝ (ɹʠʥʜʵʨ) 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

6 Bi (ɺʠʩʤʫʪ)   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

7 Cd (ʂʘʜʤʠ) 3 0.04 0.01 0.02 <0.01 0 <0.01 <0.01 0.02 
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 ʜװװʣʵʣʪװװʟת ˉ
MNS 

0900:2018 
(ɿɼɸ) 

ʍʫʜʘʛ-1 ʍʫʜʘʛ-2 ʍʫʜʘʛ-3 ʍʫʜʘʛ-4 ʍʫʜʘʛ-5 

2019 2021 2019 2021 2019 2021 2021 2021 

8 Ce (ʎʝʨʠ)   <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

9 Co (ɸʣʙʠʥ)   0.18 0.19 0.2 0.18 0.3 0.37 0.48 0.38 

10 Cr (ʍʨʦʤ)-ʥʠʡʪ 50 <10 <10 <10 <10 <10 <10 <10 <10 

11 Cs (ʎʝʟʠ)   <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 

12 Cu (ɿʵʩ) 2000 <5 <5 <5 <5 <5 <5 <5 <5 

13 Dy (ɼʠʩʧʨʦʟʠ)   0.003 0.002 0 0.002 0 0.002 0.001 0.004 

14 Er (ʕʨʙʠ)   0.003 0.001 0 0.001 0 0.002 0.004 0.003 

15 Eu (ɽʚʨʦʧʠ)   0.007 0.007 0.01 0.007 0 0.011 0.012 0.012 

16 Ga (ɻʘʣʣʠ)   <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

17 Gd (ɻʘʜʦʣʠʥʠ)   0.004 0.003 0 <0.003 0 0.003 0.003 0.004 

18 Hf (ɻʘʬʥʠ)  <0.5 <0.004 <0.5 <0.004 <0.5 <0.004 <0.004 <0.004 

19 Hg (ʄᴇʥʛᴇʥ ʋʩ) 1  <0.004 <0.5 <0.004 <0.5 <0.004 <0.5 <0.5 <0.5 

20 Ho (ɻʦʣʴʤʠ)   0.001 <0.001 0 0.001 0 0.001 0.001 0.001 

21 In (ʀʥʜʠ)   <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

22 La (ʃʘʥʪʘʥ)   <0.01 0.02 <0.01 0.03 0 0.05 0.05 0.05 

23 Lu (ʃʶʪʝʮʠ)   <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.003 <0.002 

24 Mn (ʄʘʥʛʘʥ) 100 <5 <5 <5 <5 <5 <5 <5 <5 

25 Mo (ʄʦʣʠʙʜʝʥ) 70 2.3 1.5 7.1 2.4 14 21.2 29.3 125 

26 Nb (ʅʠʦʙʠ)   <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

27 Nd (ʅʝʦʜʠʤ)   0.01 0.02 <0.01 0.03 0 0.03 0.02 0.03 

28 Ni (ʅʠʢʝʣʴ) 20 <0.3 2.3 <0.3 2.3 1.2 5.5 18.4 6.7 

29 P (ʬʦʩʬʦʨ) 1142 <50 <50 <50 <50 <50 <50 <50 <50 

30 Pb (ʍʘʨ ʪʫʛʘʣʛʘ) 10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

31 Pr (ʇʨʘʟʝʦʜʠʤ)   <0.006 <0.006 <0.006 0.006 <0.006 <0.006 <0.006 0.006 

32 Rb (ʈʫʙʠʜʠ)   0.36 0.34 0.33 0.26 0.4 0.34 0.45 0.33 

33 Sb (ʉʫʨʴʤʘ) 20 0.3 <0.2 <0.2 <0.2 0.2 <0.2 <0.2 0.2 

34 Sc (ʉʢʘʥʜʠ)   4 7 3 6 2 5 5 5 

35 Se (ʉʝʣʝʥ) 40 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 

36 Sm (ʉʘʤʘʨʠ)   <0.002 0.004 0 0.005 0 0.004 0.005 0.003 

37 Sn (ʎʘʛʘʘʥʪʫʛʘʣʛʘ)   <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

38 Sr (ʉʪʨʦʥʮʠ) 2000 517 577 588 574 756 1148 1266 1639 

39 Ta (ʊʘʥʪʘʣ)   <0.001 0.001 <0.001 0.005 <0.001 0.009 0.011 0.013 

40 Tb (ʊʝʨʙʠ)   <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 

41 Te (ʊʝʣʣʫʨ)   <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

42 Th (ʊʦʨʠ)   <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 

43 Ti (ʊʠʪʘʥ)   <10 <10 <10 <10 <10 <10 <10 <10 

44 Tl (ʊʘʣʣʠ)   <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 

45 Tm (ʊʫʣʠ)   0.001 <0.001 <0.001 <0.001 0 <0.001 <0.001 <0.001 

46 U (ʋʨʘʥ) 30 2.21 2.64 1.96 2.23 3.7 4.07 7.33 9.4 

47 V (ɺʘʥʘʜʠ)   <10 <10 <10 <10 <10 <10 <10 <10 

48 W (ɺʦʣʴʬʨʘʤ)   0.045 <0.05 0.04 <0.05 0.1 0.56 <0.05 5.68 

49 Y (ʀʪʪʨʠ)   0.007 0.022 0.01 0.03 0 0.044 0.039 0.043 

50 Yb (ʀʪʪʝʨʙʠ)   <0.05 0.009 0.48 0.007 0.7 0.005 0.003 0.004 

51 Zn (ʎʘʡʨ) 5000 <5 <5 <5 <5 <5 <5 <5 <5 

52 Zr (ʎʠʨʢʦʥʠ)   <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

ʍϾʩʥʵʛʪ 9. ʕʭ ϾϾʩʚʵʨʠʡʥ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʙʠʯʠʣ ʵʣʝʤʝʥʪϾϾʜʠʡʥ ʘʛʫʫʣʘʤʞ, ʤʢʛ/ʣ 

 ʜװװʣʵʣʪװװʟת ˉ
MNS 

0900:2018 
(ɿɼɸ) 

ʍʫʜʘʛ-6 ʍʫʜʘʛ-7 ʍʫʜʘʛ-9 ʍʫʜʘʛ-10 ʍʫʜʘʛ-11 

2021 2019 2021 2022 2021 2022 2021 2021 

1 Ag (ʄᴇʥʛᴇ) 100 1.2 <0.2 1.3 <0.2 1.8 <0.2 1.6 1.6 

2 Al (ʍᴇʥʛᴇʥʮʘʛʘʘʥ) 500 <10 30 <10 <10 <10 <10 <10 <10 

3 As (ʍװʥʮʵʣ) 10 0.95 0.62 0.95 3.15 6.13 1.06 10 8.49 

4 ɺʘ (ɹʘʨʠ) 700 49 74 61 31 <10 51 <10 <10 

5 ɺʝ (ɹʠʥʜʵʨ) 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

6 Bi (ɺʠʩʤʫʪ)   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

7 Cd (ʂʘʜʤʠ) 3 0.02 0.05 0.04 0.03 0.03 0.23 0.02 0.01 

8 Ce (ʎʝʨʠ)   <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

9 Co (ɸʣʙʠʥ)   0.36 0.55 0.49 0.26 0.13 0.49 0.09 0.12 
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 ʜװװʣʵʣʪװװʟת ˉ
MNS 

0900:2018 
(ɿɼɸ) 

ʍʫʜʘʛ-6 ʍʫʜʘʛ-7 ʍʫʜʘʛ-9 ʍʫʜʘʛ-10 ʍʫʜʘʛ-11 

2021 2019 2021 2022 2021 2022 2021 2021 

10 Cr (ʍʨʦʤ)-ʥʠʡʪ 50 <10 <10 <10 <10 <10 <10 <10 <10 

11 Cs (ʎʝʟʠ)   0.001 <0.001 0.002 <0.001 0.002 <0.001 0.002 <0.001 

12 Cu (ɿʵʩ) 2000 <5 <5 <5 <5 <5 <5 <5 <5 

13 Dy (ɼʠʩʧʨʦʟʠ)   0.002 0 0.006 0.002 0.003 0.003 0.002 0.005 

14 Er (ʕʨʙʠ)   0.004 0 0.002 0.006 0.002 0.004 0.003 0.005 

15 Eu (ɽʚʨʦʧʠ)   0.011 0.02 0.012 0.009 0.003 0.014 0.002 0.002 

16 Ga (ɻʘʣʣʠ)   <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

17 Gd (ɻʘʜʦʣʠʥʠ)   0.006 0.01 0.006 0.008 0.005 0.004 0.005 0.015 

18 Hf (ɻʘʬʥʠ)  <0.004 <0.5 <0.004 0.302 <0.004 0.596 <0.004 <0.004 

19 Hg (ʄᴇʥʛᴇʥ ʋʩ) 1  <0.5 <0.004 0.5 <0.5 <0.5 <0.5 <0.5 0.5 

20 Ho (ɻʦʣʴʤʠ)   0.001 0 <0.001 0.002 0.001 0.003 0.001 0.001 

21 In (ʀʥʜʠ)   <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

22 La (ʃʘʥʪʘʥ)   0.07 0.08 0.07 0.09 0.03 0.08 0.02 0.05 

23 Lu (ʃʶʪʝʮʠ)   <0.002 <0.002 <0.002 0.002 <0.002 0.002 <0.002 <0.002 

24 Mn (ʄʘʥʛʘʥ) 100 <5 <5 <5 <5 <5 <5 <5 <5 

25 Mo (ʄʦʣʠʙʜʝʥ) 70 111 133 167 21.8 48.1 141 33.6 27 

26 Nb (ʅʠʦʙʠ)   <0.005 <0.005 <0.005 <0.005 <0.005 0.046 <0.005 <0.005 

27 Nd (ʅʝʦʜʠʤ)   0.03 0.02 0.02 0.04 0.03 0.04 0.03 0.05 

28 Ni (ʅʠʢʝʣʴ) 20 5.8 6.3 8.6 2.5 1.4 5.4 0.6 1.1 

29 P (ʬʦʩʬʦʨ) 1142 <50 <50 <50 83 <50 53 <50 <50 

30 Pb (ʍʘʨ ʪʫʛʘʣʛʘ) 10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

31 Pr (ʇʨʘʟʝʦʜʠʤ)   0.008 <0.006 0.008 0.009 0.006 0.008 0.006 0.012 

32 Rb (ʈʫʙʠʜʠ)   0.28 0.43 0.39 0.55 0.26 0.48 0.22 0.29 

33 Sb (ʉʫʨʴʤʘ) 20 0.2 0.4 0.4 0.6 0.8 0.4 0.9 0.7 

34 Sc (ʉʢʘʥʜʠ)   5 2 4 3 5 2 5 5 

35 Se (ʉʝʣʝʥ) 40 <0.2 <0.2 <0.2 7.2 <0.2 2.7 <0.2 <0.2 

36 Sm (ʉʘʤʘʨʠ)   0.004 0 0.002 0.011 0.004 0.008 0.005 0.01 

37 Sn (ʎʘʛʘʘʥʪʫʛʘʣʛʘ)   <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

38 Sr (ʉʪʨʦʥʮʠ) 2000 1568 1778 2156 699 458 1418 339 406 

39 Ta (ʊʘʥʪʘʣ)   0.008 <0.001 0.004 0.051 0.017 0.123 0.002 0.007 

40 Tb (ʊʝʨʙʠ)   <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 

41 Te (ʊʝʣʣʫʨ)   <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

42 Th (ʊʦʨʠ)   <0.002 <0.002 <0.002 0.01 <0.002 0.099 <0.002 <0.002 

43 Ti (ʊʠʪʘʥ)   <10 <10 <10 <10 <10 <10 <10 <10 

44 Tl (ʊʘʣʣʠ)   <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 

45 Tm (ʊʫʣʠ)   <0.001 0 <0.001 0.002 <0.001 0.001 <0.001 <0.001 

46 U (ʋʨʘʥ) 30 4.01 1.04 1.01 0.608 0.836 7.98 0.373 0.454 

47 V (ɺʘʥʘʜʠ)   <10 <10 <10 <10 <10 <10 <10 <10 

48 W (ɺʦʣʴʬʨʘʤ)   10.8 0.09 10.9 2.56 6.09 10.1 13.1 9.13 

49 Y (ʀʪʪʨʠ)   0.056 0.01 0.048 0.075 0.034 0.081 0.034 0.062 

50 Yb (ʀʪʪʝʨʙʠ)   0.004 9.85 0.005 0.008 0.006 0.003 0.004 0.005 

51 Zn (ʎʘʡʨ) 5000 <5 <5 <5 12 <5 <5 <5 <5 

52 Zr (ʎʠʨʢʦʥʠ)   <0.05 0.08 <0.05 0.82 <0.05 1.94 0.05 <0.05 

ʍϾʩʥʵʛʪ 10. ʕʭ ϾϾʩʚʵʨʠʡʥ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʙʠʯʠʣ ʵʣʝʤʝʥʪϾϾʜʠʡʥ ʘʛʫʫʣʘʤʞ, ʤʢʛ/ʣ 

 ʜװװʣʵʣʪװװʟת ˉ
MNS 

0900:2018 
(ɿɼɸ) 

ʍʫʜʘʛ-12 ʍʫʜʘʛ-13 ʍʫʜʘʛ-14 ʍʫʜʘʛ-15 ʍʫʜʘʛ-16 

2021 2021 2019 2021 2019 2021 

1 Ag (ʄᴇʥʛᴇ) 100 1.5 1.5 <0.2 1.5 <0.2 1.4 

2 Al (ʍᴇʥʛᴇʥʮʘʛʘʘʥ) 500 <10 <10 18 <10 45 <10 

3 As (ʍװʥʮʵʣ) 10 2.32 3.15 2.52 1.75 1.28 2.12 

4 ɺʘ (ɹʘʨʠ) 700 <10 <10 30 <10 23 <10 

5 ɺʝ (ɹʠʥʜʵʨ) 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

6 Bi (ɺʠʩʤʫʪ)   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

7 Cd (ʂʘʜʤʠ) 3 0.02 0.01 <0.01 <0.01 <0.01 <0.01 

8 Ce (ʎʝʨʠ)   <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

9 Co (ɸʣʙʠʥ)   0.07 0.08 0.29 0.09 0.25 0.11 

10 Cr (ʍʨʦʤ)-ʥʠʡʪ 50 <10 <10 <10 <10 <10 <10 

11 Cs (ʎʝʟʠ)   <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
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 ʜװװʣʵʣʪװװʟת ˉ
MNS 

0900:2018 
(ɿɼɸ) 

ʍʫʜʘʛ-12 ʍʫʜʘʛ-13 ʍʫʜʘʛ-14 ʍʫʜʘʛ-15 ʍʫʜʘʛ-16 

2021 2021 2019 2021 2019 2021 

12 Cu (ɿʵʩ) 2000 <5 <5 <5 <5 <5 <5 

13 Dy (ɼʠʩʧʨʦʟʠ)   0.017 0.014 0.01 0.005 0.005 0.011 

14 Er (ʕʨʙʠ)   0.011 0.009 0.01 0.004 0.006 0.008 

15 Eu (ɽʚʨʦʧʠ)   0.003 0.004 0.01 0.002 0.005 0.004 

16 Ga (ɻʘʣʣʠ)   <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

17 Gd (ɻʘʜʦʣʠʥʠ)   0.025 0.025 0.01 0.008 0.005 0.017 

18 Hf (ɻʘʬʥʠ)  <0.004 <0.004 <0.5 <0.004 <0.5 <0.004 

19 Hg (ʄᴇʥʛᴇʥ ʋʩ)  1 <0.5 <0.5 <0.004 0.9 <0.004 <0.5 

20 Ho (ɻʦʣʴʤʠ)   0.003 0.004 0 0.001 0.001 0.002 

21 In (ʀʥʜʠ)   <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

22 La (ʃʘʥʪʘʥ)   0.12 0.12 <0.01 0.04 <0.01 0.08 

23 Lu (ʃʶʪʝʮʠ)   0.002 <0.002 0 <0.002 0.002 0.002 

24 Mn (ʄʘʥʛʘʥ) 100 <5 <5 <5 <5 <5 <5 

25 Mo (ʄʦʣʠʙʜʝʥ) 70 18.9 7.2 3.4 3 2.1 3.2 

26 Nb (ʅʠʦʙʠ)   <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

27 Nd (ʅʝʦʜʠʤ)   0.13 0.11 <0.01 0.04 <0.01 0.09 

28 Ni (ʅʠʢʝʣʴ) 20 <0.3 0.4 0.8 0.4 <0.3 0.5 

29 P (ʬʦʩʬʦʨ) 1142 <50 <50 <50 <50 <50 <50 

30 Pb (ʍʘʨ ʪʫʛʘʣʛʘ) 10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

31 Pr (ʇʨʘʟʝʦʜʠʤ)   0.028 0.026 <0.006 0.007 <0.006 0.019 

32 Rb (ʈʫʙʠʜʠ)   0.12 0.15 0.23 0.12 0.21 0.14 

33 Sb (ʉʫʨʴʤʘ) 20 0.4 0.4 0.2 0.2 <0.2 0.3 

34 Sc (ʉʢʘʥʜʠ)   4 4 2 4 2 4 

35 Se (ʉʝʣʝʥ) 40 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 

36 Sm (ʉʘʤʘʨʠ)   0.02 0.021 0 0.004 0.004 0.015 

37 Sn (ʎʘʛʘʘʥʪʫʛʘʣʛʘ)   <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

38 Sr (ʉʪʨʦʥʮʠ) 2000 172 186 736 197 613 227 

39 Ta (ʊʘʥʪʘʣ)   0.001 0.005 <0.001 <0.001 <0.001 0.007 

40 Tb (ʊʝʨʙʠ)   0.002 0.003 <0.002 <0.002 <0.002 0.002 

41 Te (ʊʝʣʣʫʨ)   <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

42 Th (ʊʦʨʠ)   <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 

43 Ti (ʊʠʪʘʥ)   <10 <10 <10 <10 <10 <10 

44 Tl (ʊʘʣʣʠ)   <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 

45 Tm (ʊʫʣʠ)   0.002 0.001 0 <0.001 0.001 0.001 

46 U (ʋʨʘʥ) 30 0.12 0.276 11.7 0.19 7.22 1.38 

47 V (ɺʘʥʘʜʠ)   <10 <10 <10 <10 <10 <10 

48 W (ɺʦʣʴʬʨʘʤ)   2.5 1.6 0.05 0.57 0.045 0.51 

49 Y (ʀʪʪʨʠ)   0.112 0.115 0.01 0.048 0.011 0.089 

50 Yb (ʀʪʪʝʨʙʠ)   0.013 0.012 0.83 0.007 0.29 0.011 

51 Zn (ʎʘʡʨ) 5000 <5 <5 <5 15 <5 <5 

52 Zr (ʎʠʨʢʦʥʠ)   <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

 ɹʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ϾʟϾϾʣʵʣʪ: ʋʩ ʭʘʥʛʘʤʞʠʡʥ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ 

ʫʩʥʘʘʩ 2020, 2021, 2022 ʦʥʜ ʩʦʨʴʮ ʮʫʛʣʫʫʣʞ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ʰʠʥʞʠʣʛʵʵʛ 6 

 ʥʛʵʵʩ ʭʘʨʘʭʘʜװʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװװʟװ ʩʥʵʛʪ 11-ʜװʥʛ ʭװʨ ʜװ ʣʵʣʪʵʵʨ ʪʦʜʦʨʭʦʡʣʞװװʟװ

2020 ʦʥʜ ˉ2-ʨ ʭʫʜʛʠʡʥ ʫʩʘʥʜ ʥʠʡʪ ʥʷʥʛʠʡʥ ʪʦʦ, ʛʵʜʵʩʥʠʡ ʙװʣʛʠʡʥ ʥʷʥ, Escherichia coli, 

ʭʘʣʫʫʥ ʪʵʩʚʵʨʪʵʡ ʙʘʢʪʝʨʠ ʠʣʵʨʩʵʥ ʙʘʡʩʘʥ ʙʦʣ 2022 ʦʥʳ IV ʫʣʠʨʘʣʜ ʭʠʡʩʵʥ 

ʰʠʥʞʠʣʛʵʵʛʵʵʨ ʪʫʩ ʭʫʜʘʛ ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʞ ʙʘʡʥʘ. ʍʘʨʠʥ 2021 ʦʥʳ 

ʰʠʥʞʠʣʛʵʵʛʵʵʨ ˉ3, 5, 6, 15-ʨ ʭʫʜʛʠʡʥ ʫʩʘʥʜ ʛʵʜʵʩʥʠʡ ʙװʣʛʠʡʥ ʥʷʥ ʠʣʵʨʩʵʥ ʥʴ MNS 

ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʩʦʨʴʮ ʮʫʛʣʫʫʣʞ ʙʘʡʭ װʝʜ ʭʫʜʘʛ ʜʦʪʦʨʭ 

ʫʩʥʳ ʜʵʵʞ ʘʚʘʭ ʢʨʘʥʪ ʘʞʠʣʣʘʘʛװʡ ʫʜʩʘʥ, ʫʩ ʫʜʘʘʥ ʛʦʦʞʫʫʣʘʭ ʙʦʣʦʤʞʛװʡ ʟʵʨʛʵʵʩ 

ʭʘʤʘʘʨʩʘʥ ʙʘʡʭ ʤʘʛʘʜʣʘʣʪʘʡ.. װתʥʵʵʩ װʟʵʭʵʜ 2020 ʦʥʳ ʰʠʥʞʠʣʛʵʵʛʵʵʨ 1 ʭʫʜʘʛ, 2021 

ʦʥʜ 4 ʭʫʜʘʛ, 2022 ʦʥʜ 5 ʭʫʜʛʠʡʥ ʫʩ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ װʟװװʣʵʣʪʵʵʨʵʵ ʄʦʥʛʦʣ ʫʣʩʘʜ 

ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 0900:2018-ʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ.  
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ʍϾʩʥʵʛʪ 11. ʕʭ ϾϾʩʚʵʨʠʡʥ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ϾʟϾϾʣʵʣʪ 

ʍʫʜʛʠʡʥ ʜʫʛʘʘʨ 
ʆʥ, 
ʫʣʠʨʘʣ 

ʅʠʡʪ 
ʥʷʥʛʠʡʥ 
ʪʦʦ 

ɻʵʜʵʩʥʠʡ 
ʙװʣʛʠʡʥ ʥʠʡʪ 
ʥʷʥʛʠʡʥ ʪʦʦ 

Salmonella/ 
Shigella 

Escherichia 
coli 

ʍʘʣʫʫʥ 
ʪʵʩʚʵʨʪʵʡ 
ʙʘʢʪʝʨʠ 

1-ʨ ʭʫʜʘʛ 
2020/IV 10 0 - - - 

2022/I 6 76 - - - 

2-ʨ ʭʫʜʘʛ 
2020/IV 207 25 - + + 

2022/IV 2 0 - - - 

3-ʨ ʭʫʜʘʛ 
2020/IV 1 0 - - - 

2021/III 1 10 - - - 

4-ʨ ʭʫʜʘʛ 2021/III 2 0 - - - 

5-ʨ ʭʫʜʘʛ 2021/III 6 106 - - - 

6-ʨ ʭʫʜʘʛ 2021/III 4 6 - - - 

7-ʨ ʭʫʜʘʛ 

2020/IV 4 0 - - - 

2021/III 3 0 - - - 

2022/IV 0 0    

8-ʨ ʭʫʜʘʛ 
2020/IV 2 0 - - - 

2022/II 2 4 - - - 

9-ʨ ʭʫʜʘʛ 
2021/III 55 0 - - - 

2022/IV 4 0    

10-ʨ ʭʫʜʘʛ 
2021/III 3 0 - - - 

2022/I 17 24 - - - 

11-ʨ ʭʫʜʘʛ 2021/III 64 0 - - - 

12-ʨ ʭʫʜʘʛ 

2020/IV 4 0 - - - 

2021/III 0 0 - - - 

2022/II 12 2 - - - 

13-ʨ ʭʫʜʘʛ 
2021/III 2 0 - - - 

2022/IV 4 0    

14-ʨ ʭʫʜʘʛ 

2020/IV 50 0 - - - 

2021/III 1 0 - - - 

2022/II 6 8 - - - 

15-ʨ ʭʫʜʘʛ 
2020/IV 6 0 - - - 

2021/III 2 21 - - - 

16-ʨ ʭʫʜʘʛ 
2020/IV 71 0 - - - 

2022/II 5 0 - - - 

MNS 0900:2018 (ɿɼɸ) <100 0 - - - 
(- ʠʣʨʵʵʛϾʡ, + ʠʣʵʨʩʵʥ) 

ʎʘʮʨʘʛʠʡʥ ʘʶʫʣʛϾʡʥ ϾʟϾϾʣʵʣʪ: ɻװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʘʥʜ 222Rn ʙʦʣʦʥ ʪװװʥʠʡ 

ʟʘʜʨʘʣʳʥ ʙװʪʵʵʛʜʵʭװװʥ ʙʦʣʦʭ 226Ra, 238U, 214Pb, 214Bi ʛʵʩʵʥ װʟװװʣʵʣʪװװʜʠʡʛ 

ʪʦʜʦʨʭʦʡʣʩʦʥ װʨ ʜװʥʛ ʭװʩʥʵʛʪ 12-ʜ װʟװװʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ˉ2, 5, 6-ʨ 

ʭʫʜʛʠʡʥ ʫʩʘʥʜ ʨʘʜʦʥ (222R) 102-136 ɹʢ/ʣ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʛʘʘ ʥʴ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ 

ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 0900:2018-ʳʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. ʈʘʜʦʥʳ 

ʘʛʫʫʣʛʘʘʨʘʘ ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʘʡʛʘʘ ʵʜʛʵʵʨ ʛװʥʠʡ ʭʫʜʛʫʫʜ ʥʴ ʜʫʣʘʘʥʳ 3-

ʨ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ ʭʘʞʫʫʜ ʙʘʡʜʘʛ ʪʫʣ ʛװʥʠʡ ʫʩʘʥʜ ʨʘʜʦʥ ʠʣʵʨʩʵʥ ʙʘʡʭ ʤʘʛʘʜʣʘʣʪʘʡ.  

ʍϾʩʥʵʛʪ 12. ʕʭ ϾϾʩʚʵʨʠʡʥ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛϾʡʥ ϾʟϾϾʣʵʣʪ, ɹʢ/ʣ 

ʍʫʜʛʠʡʥ ʜʫʛʘʘʨ ʆʥ 
ʀʟʦʪʦʧʳʥ ʵʟʣʵʭװװʥʠʡ ʠʜʵʚʭ 

214Pb 214Bi 222Rn 226Ra 238U 

ʍʫʜʘʛ ˉ1 
2019 37 38 38 <0.4 <0.4 

2021 81 91 86 <0.4 <0.4 

ʍʫʜʘʛ ˉ2 
2019 41 46 100 <0.4 <0.4 

2021 93 114 104 <0.4 <0.4 

ʍʫʜʘʛ ˉ3 2019 47 56 52 <0.4 <0.4 
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2021 81 102 91 <0.4 <0.4 

ʍʫʜʘʛ-4 2021 82 92 87 <0.4 <0.4 

ʍʫʜʘʛ-5 2021 95 109 102 <0.4 <0.4 

ʍʫʜʘʛ-6 2021 124 147 136 <0.4 <0.4 

ʍʫʜʘʛ ˉ7 
2019 60 57 59 <0.4 <0.4 

2021 77 94 85 <0.4 <0.4 

ʍʫʜʘʛ ˉ8 2019 29 33 31 <0.4 <0.4 

ʍʫʜʘʛ-9 2021 72 77 75 <0.4 <0.4 

ʍʫʜʘʛ -10 2021 71 83 77 <0.4 <0.4 

ʍʫʜʘʛ-11 2021 80 104 92 <0.4 <0.4 

ʍʫʜʘʛ ˉ12 2019 23 31 27 <0.4 <0.4 

ʍʫʜʘʛ-13 2021 52 58 55 <0.4 <0.4 

ʍʫʜʘʛ ˉ14 
2019 35 37 36 <0.4 <0.4 

2021 64 80 72 <0.4 <0.4 

ʍʫʜʘʛ ˉ15 
2019 45 53 49 <0.4 <0.4 

2021 74 90 82 <0.4 <0.4 

ʍʫʜʘʛ ˉ16 
2019 48 42 45 <0.4 <0.4 

2021 59 67 63 <0.4 <0.4 

ʀʣʨװװʣʵʭ ʜʦʦʜ ʭʷʟʛʘʘʨ (1ʣ 
ʵʟʣʵʭװװʥʪʵʡ, 1 ʮʘʛ ʭʵʤʞʠʭ װʝʜ) 

0.3 0.5 0.4 0.4 0.4 

MNS 0900:2018 (ɿɼɸ) - - 100 0.5 
0.37 

(0.03ʤʛ/ʣ) 

 ɼϾʛʥʵʣʪ: תʡʣʜʚʵʨʠʡʥ ʨʘʡʦʥʳ ʙʫʶʫ ñɹò ʩʪʘʥʮʳʥ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩ 

ʥʴ ʩʘʘʨʤʘʛ ʦʨʯʠʥʪʦʡ, ʟᴇᴇʣʥᴇᴇʩ ʭʘʪʫʫ, ʥʵʥ ʮʵʥʛʵʛʵʵʩ ʮʵʥʛʵʛʜװװ, ʛʠʜʨʦʢʘʨʙʦʥʘʪ, 

ʩʫʣʴʬʘʪ-ʢʘʣʴʮʠ, ʩʫʣʴʬʘʪ-ʢʘʣʴʮʠ, ʤʘʛʥʠ, ʛʠʜʨʦʢʘʨʙʦʥʘʪ-ʢʘʣʴʮʠ, ʤʘʛʥʠʡʥ ʪᴇʨʣʠʡʥ 

ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʄᴇʥ 3-7-ʨ ʭʫʜʛʠʡʥ ʫʩ ʥʠʡʪ ʭʘʪʫʫʣʘʛ, ʢʘʣʴʮʠʡʥ ʠʦʥ, 

ˉ 14, 16-ʨ ʭʫʜʛʠʡʥ ʫʩ ʥʠʪʨʘʪʳʥ ʠʦʥ, ˉ2, 3, 12, 14-16-ʨ ʭʫʜʛʠʡʥ ʫʩʥʳ ʬʪʦʨʳʥ ʠʦʥʳ 

ʘʛʫʫʣʛʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪʘʜ ʪʫʩʛʘʛʜʩʘʥ ʜʦʦʜ ʫʪʛʘʜ ʭװʨʵʭʛװʡ, ˉ 5-11-ʨ ʭʫʜʛʠʡʥ ʫʩʥʳ 

ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʛʘ MNS ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʜʵʵʜ ʘʛʫʫʣʘʤʞʘʘʩ ʭʵʪʵʨʩʵʥ ʙʘʡʛʘʘ ʥʴ 

ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ. ʕʨװװʣ ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ. ɸʶʫʣʛװʡ ʙʘʡʜʘʣ. ʋʥʜʥʳ ʫʩ. ʕʨװװʣ 

ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, ʯʘʥʘʨ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 0900:2018 ʩʪʘʥʜʘʨʪʳʥ 

ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʦʚ. ʍʘʨʠʥ ˉ2, 5, 6-ʨ ʭʫʜʘʛ ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛװʡʥ 

 ʣʵʣʪʵʵʨʵʵ, 2020 ʦʥʜ 1 ʭʫʜʘʛ, 2021 ʦʥʜ 4 ʭʫʜʘʛ, 2022 ʦʥʜ 5 ʭʫʜʛʠʡʥ ʫʩ ʙʠʯʠʣ ʘʤʴװװʟװ

ʩʫʜʣʘʣʳʥ װʟװװʣʵʣʪʵʵʨʵʵ ʪʫʩ ʪʫʩ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ 

MNS 0900:2018-ʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. 
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 ʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥװװʡʞװʩʚʵʨʠʡʥ ɹ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװװ ʡʣʜʚʵʨʠʡʥ ʵʭת .1.2

ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʩʫʜʘʣʛʘʘ 

 ʨʛʠʡʥ 3-ʨ ʭʦʨʦʦʥʳ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪװװʩʚʵʨʠʡʥ ɹ-ʩʪʘʥʮ ʥʴ ʍʘʥ-ʋʫʣ ʜװװ ʡʣʜʚʵʨʠʡʥ ʵʭת

ʙʘʡʨʣʘʜʘʛ. ʆʡʨʳʥ ʭʵʨʵʛʣʵʛʯ ʥʴ 200 ʤ, ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯ ʥʴ 6 ʢʤ ʟʘʡʜ ʙʘʡʨʣʘʜʘʛ. ʍʦʥʦʛʪ 

36000 ʤ3/ʭʦʥ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ ʙʘ ʦʜʦʦʛʦʦʨ 24000-27000 ʤ3/ʭʦʥ ʮʵʚʵʨ ʫʩ ʦʣʙʦʨʣʦʞ 

ʭʵʨʵʛʣʵʛʯʜʵʜ ʪװʛʵʵʞ ʙʘʡʥʘ. 

ʕʥʵ ʫʜʘʘʛʠʡʥ ʩʫʜʘʣʛʘʘʥʜ ɹ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʫʩ ʤᴇʥ ʵʭʥʠʡ 

ʙʦʣʦʥ ʵʮʩʠʡʥ (ʰʠʥʵ, ʭʫʫʯʠʥ ʙʘʡʨʥʳ) ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ ʫʩʥʘʘʩ ʩʦʨʴʮ ʘʚʯ 

ʰʠʥʞʠʣʛʵʵʥʜ ʭʘʤʨʫʫʣʩʘʥ ʙʦʣʥʦ. ɹ-ʩʪʘʥʮʳʥ ʵʭʥʠʡ ʰʠʥʵ ʭʵʨʵʛʣʵʛʯ ʥʴ 110-ʨ ʙʘʡʨ 2019 

ʦʥʜ ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʦʥ, ʵʮʩʠʡʥ ʰʠʥʵ ʭʵʨʵʛʣʵʛʯ ʥʴ ʅʘʷʜ ʨʝʩʪʦʨʘʥ 2018 ʦʥʜ ʘʰʠʛʣʘʣʪʘʜ 

ʦʨʩʦʥ. ʄᴇʥ ʵʭʥʠʡ ʭʫʫʯʠʥ ʭʵʨʵʛʣʵʛʯ ʥʴ ʋɹʎʊʉ-ɹʘʨʫʫʥ ʪװʛʵʵʭ ʪᴇʚ, ʵʮʩʠʡʥ ʭʫʫʯʠʥ 

ʭʵʨʵʛʣʵʛʯ ʥʴ 10-ʨ ʙʘʡʨ 1960-1970 ʦʥʜ ʪʫʩ ʪʫʩ ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʦʥ. 

ɹ-ʩʪʘʥʮ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʙʘʡʨʰʠʣ, ʫʥʜʥʳ ʫʩʥʳ ʬʠʟʠʢ-ʭʠʤʠʡʥ 

 ʥʛʵʵʩװʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװװʟװ ʩʥʵʛʪ 13-ʜװʣʵʣʪʠʡʛ 2020-2022 ʦʥʦʦʨ ʭʘʨʴʮʫʫʣʘʥ ʭװװʟװ

ʭʘʨʘʭʘʜ ɹ-ʩʪʘʥʮ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ pH 6.72-7.60 ʙʫʶʫ ʩʘʘʨʤʘʛ ʦʨʯʠʥʪʦʡ, 

ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʯʘʥʘʨ (EC) 16.0-60.1 mS/m, ʠʩʵʣʜʵʥ ʘʥʛʠʞʨʘʭ ʧʦʪʝʥʮʠʘʣ ʙʦʣʦʭ 

(ORP) 193-250 mV, ʥʠʡʪ ʫʫʩʩʘʥ ʜʘʚʩ ʙʫʶʫ (TDS) 80-301 ppm ʙʘʡʥʘ. װתʥʵʵʩ װʟʵʭʵʜ ʫʛ 

ʫʩʪ ʮʵʛװװʜʠʡʥ ʫʩ ʬʠʟʠʢ, ʭʠʤʠʡʥ װʟװװʣʵʣʪʵʵʨʵʵ ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ, ʕʨװװʣ ʤʵʥʜʠʡʛ 

ʭʘʤʛʘʘʣʘʭ, ɸʶʫʣʛװʡ ʙʘʡʜʘʣ. ʋʥʜʥʳ ʫʩ, ʕʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, ʯʘʥʘʨ ʘʶʫʣʛװʡ 

ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 0900:2018 ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʞ ʙʘʡʥʘ. 

ʍϾʩʥʵʛʪ 13. ɹ-ʩʪʘʥʮ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʙʘʡʨʰʠʣ, ʫʩʥʳ ʬʠʟʠʢ-ʭʠʤʠʡʥ ϾʟϾϾʣʵʣʪ 

ʉʦʨʴʮ ʘʚʩʘʥ 
ʛʘʟʨʳʥ ʥʵʨ 

ʉʦʣʙʠʮʦʣ ʆʥ ʋʣʠʨʘʣ ʨʅ 
ɽʉ, 

mS/m 
ORP, 
mV 

TDS, 
ppm 

ɹ-ʉʪʘʥʮ 
E-106o52ô21.79ò 
N-47o53ô34.61ò 

2020 
III-ʫʣʠʨʘʣ 6.92 48.4 212 242 

IV-ʫʣʠʨʘʣ 6.93 45.2 199 210 

2021 III-ʫʣʠʨʘʣ 6.88 40.5 250 202 

2022 

I- ʫʣʠʨʘʣ 6.75 44.3 214 205 

II-ʫʣʠʨʘʣ 7.24 37.2 193 189 

III-ʫʣʠʨʘʣ 7.45 49.7 201 274 

IV-ʫʣʠʨʘʣ 7.52 58.8 225 294 

110-ʨ ʙʘʡʨ 
E-106o52ô27.74ò 
N-47o53ô31.53ò 

2020 
III-ʫʣʠʨʘʣ 7 47.8 218 239 

IV-ʫʣʠʨʘʣ 7.06 44.6 202 225 

2021 III-ʫʣʠʨʘʣ 6.95 43.8 236 219 

2022 

I- ʫʣʠʨʘʣ 6.88 36.7 211 170 

II-ʫʣʠʨʘʣ 7.5 40.5 197 202 

IV-ʫʣʠʨʘʣ 7.53 60.1 226 301 

ʋɹʎʊʉ-
ɹʘʨʫʫʥ ʪװʛʵʵʭ 

ʪᴇʚ 

E-106o52ô29.18ò 
N-47o53ô37.10ò 

2020 
III-ʫʣʠʨʘʣ 7.17 48.4 211 242 

IV-ʫʣʠʨʘʣ 7.14 50.1 203 257 

2021 III-ʫʣʠʨʘʣ 6.72 43.9 233 220 

2022 

I- ʫʣʠʨʘʣ 6.73 40.3 214 185 

II-ʫʣʠʨʘʣ 7.17 37.2 197 180 

IV-ʫʣʠʨʘʣ 7.51 52 228 260 

ʅʘʷʜ 
ʨʝʩʪʦʨʘʥ 

E-106o54ô32.93ò 
N-47o54ô03.01ò 

2020 
III-ʫʣʠʨʘʣ 7.08 41 212 205 

IV-ʫʣʠʨʘʣ 7.01 45.7 207 226 

2021 III-ʫʣʠʨʘʣ 6.74 16 235 80 

2022 

I- ʫʣʠʨʘʣ 6.89 27.2 212 126 

II-ʫʣʠʨʘʣ 7.01 24.6 196 128 

IV-ʫʣʠʨʘʣ 7.54 22.8 226 114 



ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʙʦʣʦʥ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʩʫʜʘʣʛʘʘ 

 

25 

10-ʨ ʙʘʡʨ 
E-106o54ô19.12ò 
N-47o54ô01.82ò 

2020 
III-ʫʣʠʨʘʣ 6.94 45.3 204 226 

IV-ʫʣʠʨʘʣ 6.92 45.4 211 219 

2021 III-ʫʣʠʨʘʣ 6.73 17.8 239 89 

2022 

I- ʫʣʠʨʘʣ 6.78 28 212 125 

II-ʫʣʠʨʘʣ 7.07 25.7 200 116 

IV-ʫʣʠʨʘʣ 7.60 18.4 228 92 

 ʣʵʣʪʠʡʥ ʜʘʨʘʘʭװװʡʞװʩʚʵʨ ʙʫʶʫ ɹ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװװ ʡʣʜʚʵʨʠʡʥ ʨʘʡʦʥʳ ʵʭת 

ʫʩʳʛ ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʵʜ ʭװʨʩʥʠʡ ʜʘʨʘʘʭ ʫʩʪʘʡ ʭʘʨʴʮʫʫʣʞ ʭװʩʥʵʛʪ 14,15ï

ʜ װʟװװʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ɹ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ 

ʫʩʥʳ װʣʜʵʛʜʵʣ ʭʣʦʨ 0.17-0.45 ʤʛ/ʣ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ 2021 ʦʥʳ III ʫʣʠʨʘʣʜ 0.45 

ʤʛ/ʣ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʛʘʘ ʥʴ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 

0900:2018-ʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. ʍʘʨʠʥ ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʵʜ 

ʭװʨʩʥʠʡ ʜʘʨʘʘʭ ʫʩʘʥʜ װʣʜʵʛʜʵʣ ʭʣʦʨ 0-0.01 ʤʛ/ʣ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʛʘʘ ʥʴ ʪʫʭʘʡʥ ᴇʜʨʠʡʥ 

ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣ ʭʠʡʩʵʥ ʭʣʦʨʳʥ ʪʫʥ ʭʵʤʞʵʵʥʵʵʩ ʭʘʤʘʘʨʯ ʙʘʡʥʘ (ɻʨʘʬʠʢ 5).  

 
ɻʨʘʬʠʢ 5. ñɹò ʩʪʘʥʮ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ Ͼʣʜʵʛʜʵʣ ʭʣʦʨʳʥ ʘʛʫʫʣʛʘ 

ʄᴇʥ ɹ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʩʥʠʡ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ ʫʩʥʳ 

ʥʠʡʪ ʭʘʪʫʫʣʘʛ 1.6-5.8 ʤʛ-ʵʢʚ/ʣ ʙʫʶʫ ʟᴇᴇʣʥᴇᴇʩ ʭʘʪʫʫʚʪʘʨ, ʥʠʡʪ ʵʨʜʵʩʞʠʣʪ 168.4-408.6 

ʤʛ/ʣ ʙʫʶʫ ʥʵʥ ʮʵʥʛʵʛʵʵʩ ʮʵʥʛʵʛ ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ɹ-ʩʪʘʥʮʳʥ 

ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʫʩ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ ʫʩʘʥʜ 

2020-2022 ʦʥʜ ʭʠʡʩʵʥ ʭʠʤʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ 2020 ʦʥʳ III, IV ʫʣʠʨʘʣʜ 

-ʥʜʩʵʥ ʢʘʪʠʦʥʫʫʜʘʘʩ ʢʘʣʴʮʠʡʥ ʠʦʥ ʜʘʚʘʤʛʘʡʣʞ (Ca2+) 74.1-88.2 ʤʛ/ʣ, ʤʘʛʥʠ (Mg2+) 4.9װ

8.5 ʤʛ/ʣ, ʥʘʪʨʠ (Na+) 18-28 ʤʛ/ʣ, ʘʥʠʦʥʫʫʜʘʘʩ ʩʫʣʴʬʘʪʳʥ ʠʦʥ (SO4
2-) 139.1-171.2 ʤʛ/ʣ, 

ʛʠʜʨʦʢʘʨʙʦʥʘʪ (HCO3
-) 85.4-91.5 ʤʛ/ʣ, ʭʣʦʨ (CI-) 24.6-27.7 ʤʛ/ʣ, ʥʠʪʨʠʪ (NO2

-) 0.001 ʤʛ/ʣ, 

ʥʠʪʨʘʪ (NO3
-) 10.9-15.29 ʤʛ/ʣ, ʬʪʦʨ (F-) 0.08-1.06 ʤʛ/ʣ  ʪʫʩ ʪʫʩ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʥʘ. 

ʍϾʩʥʵʛʪ 14. ɹ-ʩʪʘʥʮ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ ʢʘʪʠʦʥʳ ʥʘʡʨʣʘʛʘ, ʤʛ/ʣ 

ʉʦʨʴʮ ʘʚʩʘʥ 
ʛʘʟʨʳʥ ʥʵʨ  

ʆʥ  ʋʣʠʨʘʣ  
 ʣʜʵʛʜʵʣת
ʭʣʦʨ  

ʇʀʏ  
ʅʠʡʪ 
ʭʘʪʫʫʣʘʛ, 
ʤʛ-ʵʢʚ/ʣ  

Na+  Ca2+  Mg2+  NH4
+  Feʥʠʡʪ 

ɹ-ʉʪʘʥʮ  
2020  

III  0.3  0.74  4.9  19  88.2  6.1  -   -  

IV  0.17  0.78  4.2  28  74.1  6.1  -   -  

2021  III  0.45  3.38  4.4  20.3  66.1  13.4  -  -  
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2022  

I  0.3  0.95  4  24.1  68.1  7.3  -  -  

II  0.28  1.48  3.4  37.3  56.1  7.3  -  -  

III  0.28  -  4.4  25  66  9  -  -  

IV  0.28  -  5.1  13.5  88.2  8.5  -  -  

110-ʨ ʙʘʡʨ  

2020  
III  0.005  0.82  4.9  22  86.2  7.3  -   -  

IV  0.005  0.91  4.2  26  74.1  6.1  -   -  

2021  III  0.01  6.26  4.4  21.1  74.1  8.5  -  0.1  

2022  

I  0.01  1.15  3.2  24.8  50.1  8.5  -  -  

II  0.01  1.52  4.2  23.7  68.1  9.7  -  -  

III  0.01 -   22 75 10 - - 

IV  0.01  -  5.8  3.6  92.2  14.6  -  -  

ʋɹʎʊʉ-
ɹʘʨʫʫʥ 
ʪװʛʵʵʭ ʪᴇʚ  

2020  
III  -  1.48  4.9  18  88.2  6.1  -   -  

IV  -  0.87  4.4  24  80.2  4.9  -   -  

2021  III     4.7  4.4  35.5  68.1  7.3  -  0.1  

2022  

I  -  0.74  3.6  21  60.1  7.3  -  -  

II  -  1.73  3.2  33.2  56.1  4.9  -  -  

III  - -   4.4 36 7 - - 

IV  -  -  4.4  18.9  76.2  7.3  -  -  

ʅʘʷʜ 
ʨʝʩʪʦʨʘʥ  

2020  
III  -  1.57  4.3  18  74.1  8.5  -   -  

IV  -  1.36  4.3  25  76.2  6.1  -   -  

2021  III     4.94  1.6  35  24  4.9  -  -  

2022  

I  -  0.66  2.6  15.1  42.1  6.1  -  -  

II  -  1.73  1.8  38.9  28.1  4.9  -  -  

III  - - 1.7 35 25 5 - - 

IV  -  -  2.2  4.5  34.1  6.1  -  -  

10-ʨ ʙʘʡʨ  

2020  
III  0.005  0.58  4.4  23  76.2  7.3  -   -  

IV  0.005  1.69  4.4  22  78.2  6.1  -   -  

2021  III  0.01  7.09  1.8  25.9  26.1  6.1  -  -  

2022  

I  0.005  0.78  2.6  6.3  44.1  4.9  -  -  

II  0.005  1.57  2.6  8.2  40.1  7.3  -  -  

III  0.005 - 1.8 - 20 28 - - 

IV  0.005  -  1.8  16.4  28.1  4.9  -  -  

MNS 0900:2018 (ɿɼɸ)  0.3  10  7  200  100  30  1.5  0.3 
(- ʠʣʨʵʵʛϾʡ) 

ʍϾʩʥʵʛʪ 15. ɹ-ʩʪʘʥʮ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ ʘʥʠʦʥʳ ʥʘʡʨʣʘʛʘ, ʤʛ/ʣ 

ʉʦʨʴʮ 
ʘʚʩʘʥ 

ʛʘʟʨʳʥ ʥʵʨ  
ʆʥ  

ʋ
ʣ
ʠ
ʨ
ʘ
ʣ
 

 

CO3
-  HCO3

-  Cl-  SO4
-  NO2

-  NO3
-  F-  

ʅʠʡʪ 
ʵʨʜʵʩʞʠʣʪ  

ɹ-ʉʪʘʥʮ  

2020  
III  -  85.4  27.7  170.4  -  -  1.04  396.7  

IV  -  91.5  27.7  139.1  0.001  14.6 0.65  380.9  

2021  III  -  109.8  30.7  122.6  -  8.1  0.9  373.7  

2022  

I  -  85.4  34.8  120.2  -  10.4  0.2  350.3  

II  -  109.8  41.7  83.1  -  19.6  0.9  354.9  

III  -  109  31  123  -  11  -  374.0  

IV  -  91.5  31.3  151.4  -  9.4  1.42  393.8  

110-ʨ ʙʘʡʨ  

2020  
III  -  91.5  27.7  171.2  -  -  1.06  405.5  

IV  -  91.5  27.7  134.1  0.001  15.3 0.11  374.6  

2021  III  -  97.6  24.6  143.2  -  7.3  0.9  379.5  

2022  

I  -  85.4  27.8  92.2  -  10.9  1.3  299.7  

II  -  109.8  41.4  93.8  0.002  19.3  1.2  365.9  

III  - 101 30 131 - 8   377 

IV  -  97.6  31.3  158.8  -  10.5  1.66  408.6  

2020  
III  -  85.4  24.6  172  -  -  1.06  394.1  

IV  -  91.5  27.7  142.4  -  13.2  0.08  384.1  
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ʋɹʎʊʉ-
ɹʘʨʫʫʥ 
ʪװʛʵʵʭ ʪᴇʚ  

2021  III  -  97.6  33.8  141.6  -  7.2  2  394  

2022  

I  -  91.5  27.8  98.8  -  10.7  1.2  317.2  

II  -  97.6  38.2  76.5  -  23.1  0.9  329.6  

III  - 98 34 142 - 7   391 

IV  -  85.4  31.3  136.6  -  5.9  0.91  361.5  

ʅʘʷʜ 
ʨʝʩʪʦʨʘʥ  

2020  
III  -  85.4  24.6  148.1  -  -  0.74  358.7  

IV  -  91.5  27.7  140.7  -  12.1  0.3  379.6  

2021  III  -  97.6  15.4  51  -  3.4  1.6  232.3  

2022  

I  -  91.5  20.9  51.8  -  5.6  0.7  233.1  

II  -  79.3  34.8  51  -  9.3  0.3  246.2  

III  - 94 20 48 - 4   231 

IV  -  67.1  17.4  37.0  -  2.2  -  168.4  

10-ʨ ʙʘʡʨ  

2020  
III  -  85.4  24.6  159.7  -  -  0.93  376.5  

IV  -  91.5  27.7  139.9  -  10.9  0.16  376.5  

2021  III  -  91.5  15.4  46.9  -  2.9  0.3  215.8  

2022  

I  -  85.4  20.9  37.9  -  6  1.3  205.3  

II  -  54.9  34.8  44.4  -  9.4  0.6  199.1  

III  - 89 18 48 - 9   219 

IV  -  73.2  20.9  32.9  -  2.5  0.02  178.7  

MNS 0900:2018 (ɿɼɸ)  -  350  500  1  50  
0.7-
1.5  

1000 

 (- ʠʣʨʵʵʛϾʡ) 

 ʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʵʜװװʡʞװʟʵʭʵʜ ɹ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװ ʥʵʵʩװת 

(ʵʭʥʠʡ, ʵʮʩʠʡʥ) ʭװʨʩʥʠʡ ʜʘʨʘʘʭ ʫʩ ʥʴ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ 

ʩʪʘʥʜʘʨʪ MNS 0900:2018-ʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʞ ʙʘʡʥʘ. ʍʘʨʠʥ III ʫʣʠʨʘʣʜ ʬʪʦʨʳʥ ʠʦʥʳ 

ʘʛʫʫʣʛʘʘʨʘʘ ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʞ ʙʘʡʭʘʜ IV ʫʣʠʨʣʳʥ ʫʩʥʳ ʬʪʦʨʳʥ ʘʛʫʫʣʛʘ 

ʩʪʘʥʜʘʨʪʳʥ ʜʦʦʜ ʫʪʛʘʜ ʭװʨʵʭʛװʡ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʪʫʭʘʡʥ ᴇʜᴇʨ ʘʞʠʣʣʘʞ ʙʘʡʩʘʥ ʵʭ 

 .ʩʚʵʨʠʡʥ ʭʫʜʛʠʡʥ ʫʩʥʳ ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʘʤʞʘʘʩ ʭʘʤʘʘʨʩʘʥ ʙʘʡʭ ʤʘʛʘʜʣʘʣʪʘʡװװ

ʉʪʘʥʮ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ ʫʩʥʳ 2020 ʦʥʳ III ʫʣʠʨʣʳʥ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʳʛ ʛʨʘʬʠʢ 

6, 7-ʜ װʟװװʣʵʚ. ʊʫʩ ʛʨʘʬʠʢʘʘʩ ʭʘʨʘʭʘʜ ɹ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʫʩ 

ʭʵʨʵʛʣʵʛʯʜʵʜ ʭװʨʩʥʠʡ ʜʘʨʘʘʭ ʫʩ ʠʦʥʫʫʜʳʥ ʪʦʦʥ ʫʪʛʳʥ ʭʫʚʴʜ ʙʘʛʘ ʟʵʨʵʛ ʟᴇʨװװʪʵʡ ʙʘʡʛʘʘ 

ʭʵʜʠʡ ʯ װʥʜʩʵʥ ʙװʪʵʮ ʥʘʡʨʣʘʛʘ ᴇᴇʨʯʣᴇʣʪʛװʡ ʙʘʡʥʘ. 

 
ɻʨʘʬʠʢ 6. 2020 ʦʥʳ III ʫʣʠʨʣʳʥ ɹ ʩʪʘʥʮ, ʵʭʥʠʡ 

ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ  
ʫʩʥʳ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ 

ɻʨʘʬʠʢ 7. 2020 ʦʥʳ IV ʫʣʠʨʣʳʥ ɹ ʩʪʘʥʮ, ʵʭʥʠʡ 

ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ  

ʫʩʥʳ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ 

ʍʘʨʠʥ 2021 ʦʥʜ ʭʠʡʩʵʥ ʫʩʥʳ ʭʠʤʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ɹ-ʩʪʘʥʮ, 

110-ʨ ʙʘʡʨ, ʋɹʎʊʉ-ɹʘʨʫʫʥ ʪװʛʵʵʭ ʪᴇʚʠʡʥ ʫʩʘʥʜ װʥʜʩʵʥ ʢʘʪʠʦʥʫʫʜʘʘʩ  ʢʘʣʴʮʠʡʥ ʠʦʥ 

ʜʘʚʘʤʛʘʡʣʞ (Ca2+) 66.1-74.1 ʤʛ/ʣ, ʤʘʛʥʠ (Mg2+) 7.3-13.4 ʤʛ/ʣ, ʥʘʪʨʠ (Na+) 20.3-35.5 ʤʛ/ʣ, 
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ʥʠʡʪ ʪᴇʤᴇʨ 0.1 ʤʛ/ʣ ʭʘʨʠʥ ʘʥʠʦʥʫʫʜʘʘʩ ʩʫʣʴʬʘʪʳʥ ʠʦʥ ʟʦʥʭʠʣʞ (SO4
2-) 122.6-143.2 

ʤʛ/ʣ, ʛʠʜʨʦʢʘʨʙʦʥʘʪ (HCO3
-) 97.6-109.8 ʤʛ/ʣ, ʭʣʦʨ (CI-) 24.6-33.8 ʤʛ/ʣ, ʥʠʪʨʘʪ (NO3

-) 7.2-

8.1 ʤʛ/ʣ, ʬʪʦʨ (F-) 0.9-2.0 ʤʛ/ʣ  ʪʫʩ ʪʫʩ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʭʘʜ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʠʜ ʙʦʣʦʭ 

ʅʘʷʜ ʨʝʩʪʦʨʘʥ,10-ʨ ʙʘʡʨʥʳ ʫʩʘʥʜ ʥʘʪʨʠʡʥ ʠʦʥ ʜʘʚʘʤʛʘʡʣʞ (Na+) 25.9-35.0 ʤʛ/ʣ, ʢʘʣʴʮʠ 

(Ca2+) 24.0-26.1 ʤʛ/ʣ, ʤʘʛʥʠ (Mg2+) 4.9-6.1 ʤʛ/ʣ, ʘʥʠʦʥʫʫʜʘʘʩ ʛʠʜʨʦʢʘʨʙʦʥʘʪʳʥ ʠʦʥ 

ʟʦʥʭʠʣʞ (HCO3
-) 91.5-97.6 ʤʛ/ʣ, ʩʫʣʴʬʘʪ (SO4

2-) 46.9-51.0 ʤʛ/ʣ, ʭʣʦʨ (CI-) 15.4 ʤʛ/ʣ, 

ʥʠʪʨʘʪ (NO3
-) 2.9-3.4 ʤʛ/ʣ, ʬʪʦʨ (F-) 0.3-1.6 ʤʛ/ʣ  ʪʫʩ ʪʫʩ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʥʘ. װתʥʵʵʩ 

 ʛʵʵʭ ʪᴇʚ ʙʦʣʦʥ ʵʮʩʠʡʥװʟʵʭʵʜ ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʛʘʘʨʘʘ ʋɹʎʊʉ-ɹʘʨʫʫʥ ʪװ

ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩ ʥʴ ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. 2021 ʦʥʳ ʩʪʘʥʮʳʥ 

ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʵʜ ʭװʨʩʵʥ ʫʩʥʳ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʳʛ 

ʭʘʨʫʫʣʩʘʥ ʛʨʘʬʠʢ 8-ʩ ʭʘʨʘʭʘʜ 110-ʨ ʙʘʡʨ ʙʦʣʦʥ ʋɹʎʊʉ-ɹʘʨʫʫʥ ʪװʛʵʵʭ ʪᴇʚʠʡʥ ʫʩ 

ʠʦʥʫʫʜʳʥ ʪʦʦʥ ʫʪʛʳʥ ʭʫʚʴʜ ʟᴇʨװװ ʙʘʛʘ װʥʜʩʵʥ ʙװʪʵʮ ʥʘʡʨʣʘʛʘ ᴇᴇʨʯʣᴇʣʪʛװʡ ʙʘʡʥʘ.  

 
ɻʨʘʬʠʢ 8. ɹ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛϾʡʞϾϾʣʵʣʪʠʡʥ ʜʘʨʘʘʭ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ  

ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ 

  2022 ʦʥʳ I-IV ʫʣʠʨʘʣʜ ɹ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ, ʵʭʥʠʡ ʙʦʣʦʥ 

ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʵʜ ʭװʨʩʥʠʡ ʜʘʨʘʘʭ ʫʩʥʳ ʭʠʤʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ 

ʢʘʣʴʮʠʡʥ ʠʦʥ (Ca2+) 28.1-92.2 ʤʛ/ʣ, ʥʘʪʨʠ (Na+) 3.6-38.9 ʤʛ/ʣ, ʤʘʛʥʠ (Mg2+) 4.9-146.6 

ʤʛ/ʣ, ʘʥʠʦʥʫʫʜʘʘʩ ʛʠʜʨʦʢʘʨʙʦʥʘʪ (HCO3
-) 54.9-109.8 ʤʛ/ʣ, ʩʫʣʴʬʘʪ (SO4

2-) 32.9-158.8 

ʤʛ/ʣ, ʭʣʦʨ (CI-) 17.4-41.7 ʤʛ/ʣ, ʥʠʪʨʘʪ (NO3
-) 2.2-23.1 ʤʛ/ʣ, ʬʪʦʨ (F-) 0-1.66 ʤʛ/ʣ 

ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʥʘ. װתʥʵʵʩ װʟʵʭʵʜ I ʫʣʠʨʘʣʜ ɹ-ʩʪʘʥʮ, II, IV ʫʣʠʨʘʣʜ ʅʘʷʜ ʨʝʩʪʦʨʘʥ ʙʦʣʦʥ 

10-ʨ ʙʘʡʨʥʳ ʫʩʥʳ ʬʪʦʨʳʥ ʠʦʥ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪʳʥ ʜʦʦʜ ʫʪʛʘʜ ʭװʨʵʭʛװʡ ʙʘʡʛʘʘ ʥʴ 

MNS 0900:2018-ʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. ɻʨʘʬʠʢ 9-ʜ װʟװװʣʩʵʥ ɹ-ʩʪʘʥʮʳʥ 

ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʵʜ ʭװʨʩʥʠʡ ʜʘʨʘʘʭ I, III, IV ʫʣʠʨʣʳʥ ʫʩ 

ʥʴ ʩʫʣʴʬʘʪ, ʛʠʜʨʦʢʘʨʙʦʥʘʪ-ʢʘʣʴʮʠ, II ʫʣʠʨʣʳʥ ʫʩ ʥʴ ʛʠʜʨʦʢʘʨʙʦʥʘʪ, ʩʫʣʴʬʘʪ-ʢʘʣʴʮʠʡʥ 

ʪᴇʨʣʠʡʥ ʭʦʣʠʤʦʛ ʥʘʡʨʣʘʛʘʪʘʡ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʩʦʨʴʮ ʘʚʩʘʥ ʪʫʭʘʡʥ ᴇʜᴇʨ ʘʞʠʣʣʘʞ ʙʘʡʩʘʥ 

ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩʥʳ ʥʘʡʨʣʘʛʘʘʩ ʰʫʫʜ ʭʘʤʘʘʨʘʣʪʘʡ ʙʦʣʥʦ. 
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ɻʨʘʬʠʢ 9. ɹ-ʩʪʘʥʮ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ I, II, III, IV ʫʣʠʨʣʳʥ ʫʩʥʳ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ 

  ɹ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʵʜ ʭװʨʩʥʠʡ ʜʘʨʘʘʭ 

ʫʩʥʳ (ʵʭʥʠʡ, ʵʮʩʠʡʥ) ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʛʳʛ ʦʥʦʦʨ ʭʘʨʴʮʫʫʣʘʥ ʛʨʘʬʠʢ 11-ʜ װʟװװʣʵʚ. 

ɻʨʘʬʠʢ 8-ʘʘʩ ʭʘʨʘʭʘʜ 2020, 2022 ʦʥʳ III, IV ʫʣʠʨʘʣʜ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ 

ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʛʘ ʩʪʘʥʜʘʨʪʳʥ ʜʦʦʜ ʫʪʛʘʘʩ ʙʘʛʘ, 2021 ʦʥʳ ʰʠʥʞʠʣʛʵʵʛʵʵʨ ʵʭʥʠʡ 

(ʭʫʫʯʠʥ), ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʛʘ ʩʪʘʥʜʘʨʪʳʥ ɿɼɸ-ʘʘʩ ʠʭ 

ʙʘʡʛʘʘ ʥʴ ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ, ʕʨװװʣ ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ, ɸʶʫʣʛװʡ ʙʘʡʜʘʣ. ʋʥʜʥʳ ʫʩ, 

ʕʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, ʯʘʥʘʨ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 0900:2018-ʥ 

ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. ʕʥʵʭװװ ʬʪʦʨʳʥ ʫʪʛʘ ʟᴇʨװװʪʵʡ ʙʘʡʛʘʘ ʥʴ ʪʫʭʘʡʥ ᴇʜᴇʨ 

ʘʞʠʣʣʘʞ ʙʫʡ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʘʘʩ ʭʘʤʘʘʨʯ ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʦʚ.  

 
ɻʨʘʬʠʢ 11. ɹ ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛϾʡʞϾϾʣʵʣʪʠʡʥ ʜʘʨʘʘʭ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ  

2020-2022 ʦʥʳ ʫʩʥʳ ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʛʘ 
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ʄᴇʥ ɹ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʫʩʳʛ 2016, 2017 ʦʥʳ ʜװʥʪʵʡ 

ʭʘʨʴʮʫʫʣʞ ʛʨʘʬʠʢ 10-ʪ װʟװװʣʵʚ. ʊʫʩ ʛʨʘʬʠʢʘʘʩ ʭʘʨʘʭʘʜ תʡʣʜʚʵʨʠʡʥ ʨʘʡʦʥʳ ʫʩʥʳ 

 ʥʜʩʵʥװ ʪʵʡ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯװװʥʜʩʵʥ ʘʥʠʦʥ, ʢʘʪʠʦʥʫʫʜ ʥʴ ʪʦʦʥ ʫʪʛʳʥ ʭʫʚʴʜ ʙʘʛʘ ʟʵʨʵʛ ʟᴇʨװ

ʙװʪʵʮ ʥʘʡʨʣʘʛʘ ᴇᴇʨʯʣᴇʣʪʛװʡ ʙʘʡʥʘ.  

 
ɻʨʘʬʠʢ 10. ɹ-ʩʪʘʥʮʳʥ ʫʩʥʳ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʳʛ 2016, 2017 ʦʥʳ ʜϾʥʪʵʡ ʭʘʨʴʮʫʫʣʩʘʥ ʜϾʥ 

 ʣʩʵʥ ʫʩ ʤᴇʥ ʵʭʥʠʡװװʡʞװʩʚʵʨ ʙʫʶʫ ɹ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװװ ʡʣʜʚʵʨʠʡʥ ʨʘʡʦʥʳ ʵʭת

ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʵʜ ʭװʨʩʥʠʡ ʜʘʨʘʘʭ ʫʩʘʥʜ ʙʠʯʠʣ ʵʣʝʤʝʥʪװװʜʠʡʥ ʰʠʥʞʠʣʛʵʵʛ 

 ʥʛʵʵʩװʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװװʟװ ʩʥʵʛʪ 16, 17-ʪװʥʛ ʭװʣʵʣʪʵʵʨ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜװװʟװ 52

ʭʘʨʘʭʘʜ ɹ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʩʵʥ ʫʩ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ ʫʩ ʥʴ ʙʠʯʠʣ 

ʵʣʝʤʝʥʪװװʜʠʡʥ ʘʛʫʫʣʛʘʘʨʘʘ ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ, ʕʨװװʣ ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ, ɸʶʫʣʛװʡ 

ʙʘʡʜʘʣ. ʋʥʜʥʳ ʫʩ, ʕʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, ʯʘʥʘʨ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 

0900:2018 ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʞ ʙʘʡʥʘ.  

ʍϾʩʥʵʛʪ 16. ɹ-ʩʪʘʥʮ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ ʙʠʯʠʣ ʵʣʝʤʝʥʪϾϾʜʠʡʥ  
ʘʛʫʫʣʘʤʞ, ʤʢʛ/ʣ 

 ʜװװʣʵʣʪװװʟת ˉ
MNS 

0900:2018 
(ɿɼɸ) 

ɹ-ʩʪʘʥʮ 110-ʨ ʙʘʡʨ 

2020 2021 2022 2020 2021 

1 Ag (ʄᴇʥʛᴇ) 100 <0.2 2.3 <0.2 <0.2 2.3 

2 Al (ʍᴇʥʛᴇʥʮʘʛʘʘʥ) 500 <10 <10 <10 <10 <10 

3 As (ʍװʥʮʵʣ) 10 1.48 1.57 1.63 1.06 1.53 

4 ɺʘ (ɹʘʨʠ) 700 36 19 32 35 25 

5 ɺʝ (ɹʠʥʜʵʨ) 0.2 0.1 <0.1 <0.1 <0.1 <0.1 

6 Bi (ɺʠʩʤʫʪ)  <0.01 <0.01 <0.01 <0.01 <0.01 

7 Cd (ɿᴇᴇʣᴇʥʮʘʛʘʘʥ) 3 0.12 <0.01 0.05 0.07 <0.01 

8 Ce (ʎʝʨʠ)  <0.05 <0.05 0.07 <0.05 <0.05 

9 Co (ɸʣʙʠʥ)  0.37 0.18 0.35 0.33 0.2 

10 Cr (ʍʨʦʤ)-ʥʠʡʪ 50 <10 <10 <10 <10 <10 

11 Cs (ʎʝʟʠ)  0.002 0.007 0.003 0.001 0.007 

12 Cu (ɿʵʩ) 2000 <5 <5 <5 <5 <5 

13 Dy (ɼʠʩʧʨʦʟʠ)  0.004 0.007 0.002 0.003 0.01 

14 Er (ʕʨʙʠ)  0.003 0.006 0.007 0.003 0.008 

15 Eu (ɽʚʨʦʧʠ)  0.01 0.005 0.008 0.008 0.008 

16 Ga (ɻʘʣʣʠ)  0.09 <0.02 <0.02 0.04 <0.02 

17 Gd (ɻʘʜʦʣʠʥʠ)  0.005 0.009 0.003 0.003 0.017 

18 Hf (ɻʘʬʥʠ)  0.043 <0.004 0.345 0.037 <0.004 

19 Hg (ʄᴇʥʛᴇʥ ʋʩ) 1 <0.5 <0.5 <0.5 <0.5 <0.5 
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20 Ho (ɻʦʣʴʤʠ)  0.001 0.002 <0.001 0.001 0.003 

21 In (ʀʥʜʠ)  0.001 <0.001 <0.001 <0.001 <0.001 

22 La (ʃʘʥʪʘʥ)  0.11 0.05 0.04 0.07 0.13 

23 Lu (ʃʶʪʝʮʠ)  <0.002 <0.002 <0.002 <0.002 0.002 

24 Mn (ʄʘʥʛʘʥ) 100 <5 <5 <5 <5 <5 

25 Mo (ʄʦʣʠʙʜʝʥ) 70 46.6 23.7 49.5 44.1 32.5 

26 Nb (ʅʠʦʙʠ)  0.115 <0.005 <0.005 0.101 <0.005 

27 Nd (ʅʝʦʜʠʤ)  0.03 0.05 0.04 0.01 0.1 

28 Ni (ʅʠʢʝʣʴ) 20 3.1 1.9 3 3.2 2.4 

29 P (ʬʦʩʬʦʨ) 1142 <50 <50 91 <50 <50 

30 Pb (ʍʘʨ ʪʫʛʘʣʛʘ) 10 <0.5 <0.5 <0.5 <0.5 <0.5 

31 Pr (ʇʨʘʟʝʦʜʠʤ)  0.007 0.009 0.007 <0.006 0.024 

32 Rb (ʈʫʙʠʜʠ)  0.39 0.22 0.45 0.33 0.21 

33 Sb (ʍʵʚʨʵʛ ʮʘʛʘʘʥ) 20 0.4 0.2 0.4 0.3 0.3 

34 Sc (ʉʢʘʥʜʠ)  3 4 2 3 4 

35 Se (ʉʝʣʝʥ) 40 <0.2 <0.2 6.4 <0.2 <0.2 

36 Sm (ʉʘʤʘʨʠ)  0.009 0.01 0.008 0.003 0.017 

37 Sn (ʎʘʛʘʘʥʪʫʛʘʣʛʘ)  <0.1 <0.1 <0.1 <0.1 <0.1 

38 Sr (ʉʪʨʦʥʮʠ) 2000 816 619 834 806 723 

39 Ta (ʊʘʥʪʘʣ)  0.12 0.017 0.055 0.106 0.014 

40 Tb (ʊʝʨʙʠ)  <0.002 0.002 <0.002 <0.002 <0.002 

41 Te (ʊʝʣʣʫʨ)  <0.1 <0.1 <0.1 <0.1 <0.1 

42 Th (ʊʦʨʠ)  0.022 <0.002 0.021 0.016 <0.002 

43 Ti (ʊʠʪʘʥ)  <10 <10 <10 <10 <10 

44 Tl (ʊʘʣʣʠ)  <0.007 <0.007 <0.007 <0.007 <0.007 

45 Tm (ʊʫʣʠ)  0.001 <0.001 0.001 <0.001 0.001 

46 U (ʋʨʘʥ) 30 1.71 1.71 4.02 1.81 2.28 

47 V (ɺʘʥʘʜʠ)  <10 <10 <10 <10 <10 

48 W (ɺʦʣʴʬʨʘʤ)  7.1 2.19 4.15 5.88 2.44 

49 Y (ʀʪʪʨʠ)  0.132 0.067 0.048 0.08 0.098 

50 Yb (ʀʪʪʝʨʙʠ)  0.006 0.008 0.006 0.004 0.009 

51 Zn (ʎʘʡʨ) 5000 <5 <5 13 <5 <5 

52 Zr (ʎʠʨʢʦʥʠ)  0.18 <0.05 1 0.14 <0.05 

ʍϾʩʥʵʛʪ 17. ɹ-ʩʪʘʥʮ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ  
ʫʩʥʳ ʙʠʯʠʣ ʵʣʝʤʝʥʪϾϾʜʠʡʥ ʘʛʫʫʣʘʤʞ, ʤʢʛ/ʣ 

 ʜװװʣʵʣʪװװʟת ˉ
MNS 

0900:2018 
(ɿɼɸ) 

ʋɹʎʊʉ-ɹʘʨʫʫʥ ʪװʛʵʵʭ 
ʪᴇʚ 

ʅʘʷʜ ʨʝʩʪʦʨʘʥ 10-ʨ ʙʘʡʨ 

2020 2021 2022 2020 2021 2022 2020 2021 

1 Ag (ʄᴇʥʛᴇ) 100 <0.2 2 <0.2 <0.2 1.9 <0.2 <0.2 1.9 

2 Al (ʍᴇʥʛᴇʥʮʘʛʘʘʥ) 500 <10 <10 <10 <10 <10 <10 <10 <10 

3 As (ʍװʥʮʵʣ) 10 0.55 1.39 0.82 1.07 0.58 0.5 1.12 0.77 

4 ɺʘ (ɹʘʨʠ) 700 37 17 <10 30 <10 <10 31 <10 

5 ɺʝ (ɹʠʥʜʵʨ) 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

6 Bi (ɺʠʩʤʫʪ)  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

7 Cd (ɿᴇᴇʣᴇʥʮʘʛʘʘʥ) 3 0.05 0.01 0.02 0.05 <0.01 <0.01 0.04 <0.01 

8 Ce (ʎʝʨʠ)  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

9 Co (ɸʣʙʠʥ)  0.32 0.2 0.06 0.26 0.07 0.1 0.25 0.06 

10 Cr (ʍʨʦʤ)-ʥʠʡʪ 50 <10 <10 <10 <10 <10 <10 <10 <10 

11 Cs (ʎʝʟʠ)  0.003 0.008 0.008 0.001 0.004 <0.001 0.001 0.003 

12 Cu (ɿʵʩ) 2000 <5 <5 <5 <5 <5 <5 <5 <5 

13 Dy (ɼʠʩʧʨʦʟʠ)  0.001 0.006 <0.001 0.004 0.007 0.002 0.002 0.004 

14 Er (ʕʨʙʠ)  0.002 0.006 <0.001 0.002 0.006 0.005 0.001 0.005 

15 Eu (ɽʚʨʦʧʠ)  0.008 0.007 0.002 0.007 0.002 0.003 0.007 0.001 

16 Ga (ɻʘʣʣʠ)  0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

17 Gd (ɻʘʜʦʣʠʥʠ)  <0.003 0.01 <0.003 0.005 0.01 0.005 <0.003 0.009 
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18 Hf (ɻʘʬʥʠ)  0.032 <0.004 <0.004 0.021 <0.004 <0.004 0.022 <0.004 

19 Hg (ʄᴇʥʛᴇʥ ʋʩ) 1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

20 Ho (ɻʦʣʴʤʠ)  <0.001 0.002 <0.001 0.001 0.002 <0.001 0.001 0.002 

21 In (ʀʥʜʠ)  0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 

22 La (ʃʘʥʪʘʥ)  0.05 0.06 0.02 0.05 0.05 0.02 0.04 0.03 

23 Lu (ʃʶʪʝʮʠ)  <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 

24 Mn (ʄʘʥʛʘʥ) 100 <5 <5 <5 <5 <5 <5 <5 <5 

25 Mo (ʄʦʣʠʙʜʝʥ) 70 36.2 32.9 15.7 37.4 5.8 7.1 41 7 

26 Nb (ʅʠʦʙʠ)  0.108 <0.005 <0.005 0.076 <0.005 <0.005 0.081 <0.005 

27 Nd (ʅʝʦʜʠʤ)  <0.01 0.05 0.01 0.01 0.05 0.02 <0.01 0.04 

28 Ni (ʅʠʢʝʣʴ) 20 3.4 2.5 <0.3 2.5 <0.3 <0.3 2.6 0.3 

29 P (ʬʦʩʬʦʨ) 1142 <50 <50 79 <50 <50 88 <50 <50 

30 Pb (ʍʘʨ ʪʫʛʘʣʛʘ) 10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

31 Pr (ʇʨʘʟʝʦʜʠʤ)  <0.006 0.01 <0.006 <0.006 0.014 <0.006 <0.006 0.006 

32 Rb (ʈʫʙʠʜʠ)  0.34 0.2 0.26 0.3 0.1 0.19 0.31 0.11 

33 Sb (ʍʵʚʨʵʛ ʮʘʛʘʘʥ) 20 0.3 0.3 <0.2 0.3 <0.2 <0.2 0.3 <0.2 

34 Sc (ʉʢʘʥʜʠ)  3 4 2 3 3 1 3 3 

35 Se (ʉʝʣʝʥ) 40 <0.2 <0.2 1.8 <0.2 <0.2 1.9 <0.2 <0.2 

36 Sm (ʉʘʤʘʨʠ)  <0.002 0.007 <0.002 0.008 0.009 0.005 0.004 0.006 

37 Sn (ʎʘʛʘʘʥʪʫʛʘʣʛʘ)  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

38 Sr (ʉʪʨʦʥʮʠ) 2000 809 700 195 677 181 248 709 214 

39 Ta (ʊʘʥʪʘʣ)  0.097 0.013 <0.001 0.102 <0.001 <0.001 0.096 <0.001 

40 Tb (ʊʝʨʙʠ)  <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 

41 Te (ʊʝʣʣʫʨ)  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

42 Th (ʊʦʨʠ)  0.011 <0.002 <0.002 0.01 <0.002 <0.002 0.012 <0.002 

43 Ti (ʊʠʪʘʥ)  <10 <10 <10 <10 <10 <10 <10 <10 

44 Tl (ʊʘʣʣʠ)  <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 

45 Tm (ʊʫʣʠ)  <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.001 

46 U (ʋʨʘʥ) 30 1.6 2.23 1.03 1.42 0.237 0.4 1.81 0.249 

47 V (ɺʘʥʘʜʠ)  <10 <10 <10 <10 <10 <10 <10 <10 

48 W (ɺʦʣʴʬʨʘʤ)  2.89 2.55 1.56 4.68 0.23 0.74 5.11 0.55 

49 Y (ʀʪʪʨʠ)  0.057 0.066 0.014 0.062 0.059 0.027 0.054 0.048 

50 Yb (ʀʪʪʝʨʙʠ)  0.003 0.01 0.001 0.004 0.006 0.002 0.004 0.005 

51 Zn (ʎʘʡʨ) 5000 616 7 <5 23 36 49 <5 <5 

52 Zr (ʎʠʨʢʦʥʠ)  0.1 <0.05 <0.05 0.05 <0.05 <0.05 0.05 <0.05 

 ʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥװװʡʞװʩʚʵʨʠʡʥ ɹ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװװ ʡʣʜʚʵʨʠʡʥ ʵʭת 

ʭɻ ʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ ʫʩʥʳ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ʰʠʥʞʠʣʛʵʵʛ 6 װʟװװʣʵʣʪʵʵʨ 

ʪʦʜʦʨʭʦʡʣʦʥ װʨ ʜװʥʛ ʭװʩʥʵʛʪ 18ïʜ װʟװװʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ɹ-ʩʪʘʥʮʳʥ 

ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʫʩ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ װʟװװʣʵʣʪʵʵʨʵʵ MNS 0900:2018 

ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʞ ʙʘʡʥʘ. ʍʘʨʠʥ ʭʵʨʵʛʣʵʛʯʜʵʵʩ 110-ʨ ʙʘʡʨʥʳ ʫʩ 2020 ʦʥʳ 

III ʫʣʠʨʘʣʜ, ʋɹʎʊʉ-ɹʘʨʫʫʥ ʪװʛʵʵʭ ʪᴇʚʠʡʥ ʫʩ 2020 ʦʥʳ III, IV ʫʣʠʨʘʣʜ, ʅʘʷʜ ʨʝʩʪʦʨʘʥʳ 

ʫʩ 2022 ʦʥʳ II ʫʣʠʨʘʣʜ, 10-ʨ ʙʘʡʨʥʳ ʫʩʘʥʜ 2020 ʦʥʳ II ʫʣʠʨʘʣʜ ʥʠʡʪ ʥʷʥʛʠʡʥ ʪʦʦ 

ʩʪʘʥʜʘʨʪʳʥ ɿɼɸ-ʩ ʭʵʪʵʨʩʵʥ ʙʘʡʛʘʘ ʥʴ  MNS 0900:2018-ʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʘʡʛʘʘʛ 

ʪʦʜʦʨʭʦʡʣʦʚ.  
ʍϾʩʥʵʛʪ 18. ɹ-ʩʪʘʥʮ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ  

ʫʩʥʳ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ϾʟϾϾʣʵʣʪ 
ʉʦʨʴʮ 
ʘʚʩʘʥ 

ʛʘʟʨʳʥ ʥʵʨ 
ʆʥ ʋʣʠʨʘʣ 

ʅʠʡʪ 
ʥʷʥʛʠʡʥ ʪʦʦ 

ɻʵʜʵʩʥʠʡ 
ʙװʣʛʠʡʥ ʥʠʡʪ 
ʥʷʥʛʠʡʥ ʪʦʦ 

Salmonella/ 
Shigella 

Esche
richia 
coli 

ʍʘʣʫʫʥ 
ʪʵʩʚʵʨʪʵʡ 
ʙʘʢʪʝʨʠ 

ɹ-ʉʪʘʥʮ 
2020 

lll 1 0 - - - 
lV 1 0 - - - 

2021 lll 1 0 - - - 
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2022 
l 0 0 - - - 

lV 0 0 - - - 

110-ʨ ʙʘʡʨ 

2020 
lll 113 0 - - - 
lV 0 0 - - - 

2021 lll 5 0 - - - 

2022 
l 32 0 - - - 
ll 8 0 - - - 

ʋɹʎʊʉ-
ɹʘʨʫʫʥ 
ʪװʛʵʵʭ ʪᴇʚ 

2020 
lll 172 0 - - - 
lV 132 0 - - - 

2021 lll 13 0 - - - 

2022 

l 3 0 - - - 
ll 9 0 - - - 
lV 22 0 - - - 

ʅʘʷʜ 
ʨʝʩʪʦʨʘʥ 

2020 
lll 5 0 - - - 
lV 1 0 - - - 

2021 lll 29 0 - - - 

2022 

l 0 0 - - - 
ll 208 0 - - - 
lV 2 0 - - - 

10-ʨ ʙʘʡʨ 

2020 
lll 123 0 - - - 
lV 3 0 - - - 

2021 lll 13 0 - - - 

2022 

l 2 0 - - - 
ll 16 0 - - - 
lV 4 0 - - - 

MNS 0900:2018 (ɿɼɸ) <100 0 - - - 
(- ʠʣʨʵʵʛϾʡ) 

2021 ʦʥʜ ɹ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʩʵʥʠʡ ʜʘʨʘʘʭ ʫʩʘʥʜ 222Rn ʙʦʣʦʥ ʪװװʥʠʡ 

ʟʘʜʨʘʣʳʥ ʙװʪʵʵʛʜʵʭװװʥ ʙʦʣʦʭ 226Ra, 238U, 214Pb, 214Bi ʛʵʩʵʥ װʟװװʣʵʣʪװװʜʠʡʛ 

ʪʦʜʦʨʭʦʡʣʩʦʥ ʜװʥʛ ʭװʩʥʵʛʪ 19-ʜ װʟװװʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʫʛ ʩʪʘʥʮʳʥ 

ʫʩ ʥʴ ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛװʡ װʟװװʣʵʣʪʵʵʨʵʵ ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ. ʕʨװװʣ ʤʵʥʜʠʡʛ 

ʭʘʤʛʘʘʣʘʭ. ɸʶʫʣʛװʡ ʙʘʡʜʘʣ. ʋʥʜʥʳ ʫʩ. ʕʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, ʯʘʥʘʨ, ʘʶʫʣʛװʡ 

ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 0900:2018 ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʞ ʙʘʡʥʘ.  

ʍϾʩʥʵʛʪ 19. ɹ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛϾʡʞϾϾʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʫʩʥʳ ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛϾʡʥ ϾʟϾϾʣʵʣʪ, ɹʢ/ʣ 

ʉʦʨʴʮ ʘʚʩʘʥ ʛʘʟʨʳʥ ʥʵʨ 
ʀʟʦʪʦʧʳʥ ʵʟʣʵʭװװʥʠʡ ʠʜʵʚʭ, ɹʢ/ʣ 

214Pb 214Bi 222Rn 226Ra 238U 

ɹ-ʉʪʘʥʮ 78 102 90 <0.4 <0.4 

ʀʣʨװװʣʵʭ ʜʦʦʜ ʭʷʟʛʘʘʨ (1ʣ 
ʵʟʣʵʭװװʥʪʵʡ, 1 ʮʘʛ ʭʵʤʞʠʭ װʝʜ) 

0.3 0.5 0.4 0.4 0.4 

MNS 0900:2018 (ɿɼɸ) - - 100 0.5 0.37 (0.03ʤʛ/ʣ) 

ɼϾʛʥʵʣʪ: תʡʣʜʚʵʨʠʡʥ ʨʘʡʦʥʳ ʙʫʶʫ ɹ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʩʥʠʡ ʜʘʨʘʘʭ 

ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʵʜ (ʵʭʥʠʡ, ʵʮʩʠʡʥ) ʭװʨʩʥʠʡ ʜʘʨʘʘʭ ʫʩ ʥʴ ʩʘʘʨʤʘʛ ʦʨʯʠʥʪʦʡ, ʟᴇᴇʣʥᴇᴇʩ 

ʭʘʪʫʫʚʪʘʨ, ʥʵʥ ʮʵʥʛʵʛʵʵʩ ʮʵʥʛʵʛ, ʩʫʣʴʬʘʪ-ʢʘʣʴʮʠ, ʥʘʪʨʠ; ʛʠʜʨʦʢʘʨʙʦʥʘʪ-ʥʘʪʨʠ, ʢʘʣʴʮʠ; 

ʩʫʣʴʬʘʪ, ʛʠʜʨʦʢʘʨʙʦʥʘʪ-ʢʘʣʴʮʠ; ʛʠʜʨʦʢʘʨʙʦʥʘʪ, ʩʫʣʴʬʘʪ-ʢʘʣʴʮʠʡʥ ʪᴇʨʣʠʡʥ ʭʦʣʠʤʦʛ 

ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ɹ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʩʥʠʡ ʜʘʨʘʘʭ ʙʦʣʦʥ 

ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩ ʥʴ ʙʠʯʠʣ ʵʣʝʤʝʥʪװװʜ, ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛװʡ װʟװװʣʵʣʪʵʵʨʵʵ ʄʦʥʛʦʣ 

ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʞ ʙʘʡʥʘ. ʍʘʨʠʥ 2020-
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2022 ʦʥʳ ʟʘʨʠʤ ʫʣʠʨʘʣʜ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʛʘ ʩʪʘʥʜʘʨʪʳʥ ʜʦʦʜ 

ʫʪʛʘʘʩ ʙʘʛʘ, ʟʘʨʠʤ ʫʣʠʨʘʣʜ ʥʴ ɿɼɸ-ʘʘʩ ʠʭ ʙʘʡʛʘʘ ʥʴ ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ, ʕʨװװʣ 

ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ, ɸʶʫʣʛװʡ ʙʘʡʜʘʣ. ʋʥʜʥʳ ʫʩ, ʕʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, ʯʘʥʘʨ 

ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 0900:2018-ʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. ʕʥʵ ʪʫʭʘʡʥ 

ᴇʜᴇʨ ʘʞʠʣʣʘʞ ʙʫʡ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩʥʳ ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʛʘʘʩ ʭʘʤʘʘʨʯ 

ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʦʚ. ʄᴇʥ ɹ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʫʩ ʙʠʯʠʣ ʘʤʴ 

ʩʫʜʣʘʣʳʥ װʟװװʣʵʣʪʵʵʨʵʵ MNS 0900:2018 ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʞ ʙʘʡʥʘ. 

ʍɻ ʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ ʫʩʥʘʘʩ 2020-2022 ʦʥʳ (II, III, IV) ʫʣʠʨʘʣʜ ʥʠʡʪ ʥʷʥʛʠʡʥ ʪʦʦ 

ʩʪʘʥʜʘʨʪʳʥ ɿɼɸ-ʩ ʭʵʪʵʨʩʵʥ ʥʴ MNS 0900:2018-ʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʘʡʛʘʘʛ 

ʪʦʜʦʨʭʦʡʣʦʚ.  
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1.3. ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʵʭ װװʩʚʵʨʠʡʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ 

ʛʠʜʨʦʭʠʤʠʡʥ ʩʫʜʘʣʛʘʘ 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʵʭ װװʩʚʵʨʠʡʥ ʭʫʜʛʫʫʜ ʥʴ 

ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ 20-ʨ ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʜʘʛ ʙᴇʛᴇᴇʜ 1959 ʦʥʜ ʘʥʭ ʩʫʫʨʴ ʥʴ ʪʘʚʠʛʜʘʞ 

ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʘʞʠʣ ʵʭʣװװʣʵʥ ʫʣʤʘʘʨ 1962 ʦʥʜ 22-27 ʤʝʪʨʠʡʥ ʛװʥʪʵʡ, 400 ʤʤ-

ʠʡʥ ʛʦʣʯʪʦʡ, 5 ʮʦʦʥʦʛ ᴇʨᴇʤʜᴇʥ ʛװʥʠʡ 5 ʥʘʩʦʩ ʩʫʫʨʠʣʫʫʣʘʥ ʘʥʭʥʳ 5 ʭʫʜʛʠʡʛ ʘʰʠʛʣʘʣʪʘʜ 

ʦʨʫʫʣʘʥ ʪʫʭʘʡʥ װʝʜ ʰʠʥʵʵʨ ʙʘʡʛʫʫʣʘʛʜʩʘʥ ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʨʘʡʦʥʳ װʡʣʜʚʵʨװװʜ, 

ʥʠʡʪʠʡʥ ʦʨʦʥ ʩʫʫʮʥʳ ʭʵʨʵʛʣʵʛʯʜʠʡʛ 1-ʨ ᴇʨʛᴇʣʪʠʡʥ 150 ʤʤ-ʠʡʥ ʛʦʣʯʪʦʡ ʰʫʛʘʤʘʘʨ 

ʜʘʤʞʫʫʣʘʥ ʫʥʜ ʘʭʫʡʥ ʫʩʘʘʨ ʭʘʥʛʘʞ ʙʘʡʞʵʵ. 1966 ʦʥʜ ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ ʰʠʥʵʯʣʵʣ 

ʭʠʡʛʜʵʥ 2-ʨ ᴇʨʛᴇʣʪʠʡʥ ʥʘʩʦʩ ʩʪʘʥʮʳʥ ʙʘʨʠʣʛʘ, 1000 ʰʦʦ ʤʝʪʨʠʡʥ ʙʘʛʪʘʘʤʞʪʘʡ ʭʦʸʨ 

ʫʩʘʥ ʩʘʥ, ʭʘʣʘʘʣʪʳʥ ʟʫʫʭ, ʭʣʦʨʳʥ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞ ʙʘʨʠʛʜʘʞ, ʪʦʥʦʛ 

ʪᴇʭᴇᴇʨᴇʤʞװװʜʠʡʛ ʩʫʫʨʠʣʫʫʣʩʘʥ ʙʘʡʥʘ. ʆʜʦʦʛʠʡʥ ʙʘʡʜʣʘʘʨ ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ɺ-ʩʪʘʥʮ 

ʥʴ ʥʠʡʪ 11 ʛװʥʠʡ ʭʫʜʘʛʪʘʡ ʙᴇʛᴇᴇʜ ʵʜʛʵʵʨ ʭʫʜʛʫʫʜ ʥʴ ʭʫʚʘʘʨʠʡʥ ʜʘʛʫʫ ʵʵʣʞʣʵʥ ʘʞʠʣʣʘʞ 

ʭʦʥʦʛʪ 18000 ʤ3 ʮʵʚʵʨ ʫʩ ʦʣʙʦʨʣʦʥ ʘʨʠʫʪʛʘʞ ʭʵʨʵʛʣʵʛʯʜʵʜ ʪװʛʵʵʞ ʙʘʡʥʘ [4]. ʉʫʫʨʴ 

ʩʫʜʘʣʛʘʘʥʳ ʪᴇʩᴇʣʪ ʘʞʣʳʥ ʭװʨʵʵʥʜ ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ɺ-ʩʪʘʥʮʳʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʵʭ 

 ʥʠʡ ʭʫʜʛʘʘʩ ʩʦʨʴʮ ʮʫʛʣʫʫʣʞ ʛʠʜʨʦʭʠʤʠʡʥ ʩʫʜʘʣʛʘʘʛ ʷʚʫʫʣʩʘʥ. ʋʩװʩʚʵʨʠʡʥ 11 ʛװװ

ʭʘʥʛʘʤʞʠʡʥ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜ ʥʴ ʭʘʨʫʫʣ ʭʘʤʛʘʘʣʘʣʪʪʘʡ, ʤᴇʥ ʍʦʪ, ʩʫʫʨʠʥʳ ʫʩ 

ʭʘʥʛʘʤʞ, ʘʨʠʫʪʛʘʭ ʪʘʪʫʫʨʛʳʥ ʘʰʠʛʣʘʣʪʳʥ ʪʫʭʘʡ ʭʫʫʣʠʡʥ 17 ʜʫʛʘʘʨ ʟװʡʣʠʡʥ 17.4.1-ʜ 

ʟʘʘʩʥʳ ʜʘʛʫʫ ʵʨװװʣ ʘʭʫʡʥ ʭʘʤʛʘʘʣʘʣʪʳʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʩʘʥ ʭʘʰʘʘʪʘʡ ʙʘʡʥʘ. 

ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʵʭ װװʩʚʵʨʠʡʥ 11 ʛװʥʠʡ 

ʭʫʜʛʫʫʜʳʥ ʙʘʡʨʰʠʣ, ʪʝʭʥʠʢ װʟװװʣʵʣʪװװʜʠʡʛ ʭװʩʥʵʛʪ 20-ʜ װʟװװʣʵʚ. 

ʍϾʩʥʵʛʪ 20. ʕʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʙʘʡʨʰʠʣ,  ʫʩʥʳ ʬʠʟʠʢ-ʭʠʤʠʡʥ ϾʟϾϾʣʵʣʪ 

ʉʦʨʴʮ ʘʚʩʘʥ ʛʘʟʨʳʥ ʥʵʨ ʉʦʣʙʠʮʣʳʥ ʮʵʛ ʌʦʪʦ ʟʫʨʘʛ 

ʕʭ װװʩʚʵʨʠʡʥ 1-ʨ ʭʫʜʘʛ 

ɸʥʭ ʪʦʛʪʦʦʩʦʥ ʫʥʜʘʨʛʘ  q=160 ʤ3/ʮʘʛ, ʊװʨʵʣʪ 
60 ʤ, ʎʦʦʥʦʛʠʡʥ ʛװʥ 60 ʤ, ʍװʯʠʥ ʯʘʜʘʣ 22 ʢɺʪ, 
ʎʦʦʥʦʛʠʡʥ ʛʦʣʯ D=300 ʤʤ, ᴆʨʛᴇʣʪʠʡʥ 
ʷʥʜʘʥʛʠʡʥ ʛʦʣʯ d=125 ʤʤ, 1962 ʦʥʳ ʭʫʜʘʛ 

N 47o54'4.96'' 

E 106o49'22.16'' 

h 1260 ʤ 

 

ʕʭ װװʩʚʵʨʠʡʥ 2-ʨ ʭʫʜʘʛ 

ɸʥʭ ʪʦʛʪʦʦʩʦʥ ʫʥʜʘʨʛʘ  q=160 ʤ3/ʮʘʛ, ʊװʨʵʣʪ 

60 ʤ, ʎʦʦʥʦʛʠʡʥ ʛװʥ 60 ʤ, ʍװʯʠʥ ʯʘʜʘʣ 22 ʢɺʪ, 

ʎʦʦʥʦʛʠʡʥ ʛʦʣʯ D=300 ʤʤ, ᴆʨʛᴇʣʪʠʡʥ 

ʷʥʜʘʥʛʠʡʥ ʛʦʣʯ d=125 ʤʤ, 1962 ʦʥʳ ʭʫʜʘʛ 

N 47o54'3.27'' 

E 106o49'13.78'' 

h 1266 ʤ 

 

ʕʭ װװʩʚʵʨʠʡʥ 3-ʨ ʭʫʜʘʛ 

ɸʥʭ ʪʦʛʪʦʦʩʦʥ ʫʥʜʘʨʛʘ  q=160 ʤ3/ʮʘʛ, ʊװʨʵʣʪ 

60 ʤ, ʍװʯʠʥ ʯʘʜʘʣ 22 ʢɺʪ, ʎʦʦʥʦʛʠʡʥ ʛʦʣʯ 

D=300 ʤʤ, ᴆʨʛᴇʣʪʠʡʥ ʷʥʜʘʥʛʠʡʥ ʛʦʣʯ d=125 

ʤʤ, 1962 ʦʥʳ ʭʫʜʘʛ 

N 47o54'4.25'' 

E 106o48'58.61'' 

h 1269 ʤ 

 

ʕʭ װװʩʚʵʨʠʡʥ 4-ʨ ʭʫʜʘʛ 

ɸʥʭ ʪʦʛʪʦʦʩʦʥ ʫʥʜʘʨʛʘ  q=160 ʤ3/ʮʘʛ, ʊװʨʵʣʪ 

60 ʤ, ʍװʯʠʥ ʯʘʜʘʣ 22 ʢɺʪ, ʎʦʦʥʦʛʠʡʥ ʛʦʣʯ 

D=300 ʤʤ, ᴆʨʛᴇʣʪʠʡʥ ʷʥʜʘʥʛʠʡʥ ʛʦʣʯ d=125 

ʤʤ, 1962 ʦʥʳ ʭʫʜʘʛ 

N 47o53'58.9'' 

E 106o48'48.7'' 

h 1267 ʤ 
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ʕʭ װװʩʚʵʨʠʡʥ 5-ʨ ʭʫʜʘʛ 

ɸʥʭ ʪʦʛʪʦʦʩʦʥ ʫʥʜʘʨʛʘ  q=60 ʤ3/ʮʘʛ, ʊװʨʵʣʪ 60 
ʤ, ʍװʯʠʥ ʯʘʜʘʣ 9.2 ʢɺʪ, ʎʦʦʥʦʛʠʡʥ ʛʦʣʯ D=300 
ʤʤ, ᴆʨʛᴇʣʪʠʡʥ ʷʥʜʘʥʛʠʡʥ ʛʦʣʯ d=100 ʤʤ, 1962 
ʦʥʳ ʭʫʜʘʛ 

N 47o54'0.53'' 

E 106o48'58.33'' 

h 1272 ʤ 

 

ʕʭ װװʩʚʵʨʠʡʥ 6-ʨ ʭʫʜʘʛ 

ɸʥʭ ʪʦʛʪʦʦʩʦʥ ʫʥʜʘʨʛʘ  q=60 ʤ3/ʮʘʛ, ʊװʨʵʣʪ 60 

ʤ, ʍװʯʠʥ ʯʘʜʘʣ 9.2 ʢɺʪ, ʎʦʦʥʦʛʠʡʥ ʛʦʣʯ D=300 

ʤʤ, ᴆʨʛᴇʣʪʠʡʥ ʷʥʜʘʥʛʠʡʥ ʛʦʣʯ d=100 ʤʤ, 1982 

ʦʥʳ ʭʫʜʘʛ 

N 47o54'12.74'' 

E 106o49'32.28'' 

h 1265 ʤ 

 

ʕʭ װװʩʚʵʨʠʡʥ 7-ʨ ʭʫʜʘʛ 

ɸʥʭ ʪʦʛʪʦʦʩʦʥ ʫʥʜʘʨʛʘ  q=60 ʤ3/ʮʘʛ, ʊװʨʵʣʪ 60 

ʤ, ʍװʯʠʥ ʯʘʜʘʣ 9.2 ʢɺʪ, ʎʦʦʥʦʛʠʡʥ ʛʦʣʯ D=300 

ʤʤ, ᴆʨʛᴇʣʪʠʡʥ ʷʥʜʘʥʛʠʡʥ ʛʦʣʯ d=100 ʤʤ, 1982 

ʦʥʳ ʭʫʜʘʛ 

N 47o54'2.73'' 

E 106o49'33.23'' 

h 1270 ʤ 
 

ʕʭ װװʩʚʵʨʠʡʥ 8-ʨ ʭʫʜʘʛ 

ɸʥʭ ʪʦʛʪʦʦʩʦʥ ʫʥʜʘʨʛʘ  q=60 ʤ3/ʮʘʛ, ʊװʨʵʣʪ 60 
ʤ, ʍװʯʠʥ ʯʘʜʘʣ 9.2 ʢɺʪ, ʎʦʦʥʦʛʠʡʥ ʛʦʣʯ D=300 
ʤʤ, ᴆʨʛᴇʣʪʠʡʥ ʷʥʜʘʥʛʠʡʥ ʛʦʣʯ d=100 ʤʤ, 1982 
ʦʥʳ ʭʫʜʘʛ 

N 47o54'5.00'' 

E 106o49'33.93'' 

h 1274 ʤ 
 

ʕʭ װװʩʚʵʨʠʡʥ 9-ʨ ʭʫʜʘʛ 

ɸʥʭ ʪʦʛʪʦʦʩʦʥ ʫʥʜʘʨʛʘ  q=60 ʤ3/ʮʘʛ, ʊװʨʵʣʪ 60 
ʤ, ʍװʯʠʥ ʯʘʜʘʣ 9.2 ʢɺʪ, ʎʦʦʥʦʛʠʡʥ ʛʦʣʯ D=300 
ʤʤ, ᴆʨʛᴇʣʪʠʡʥ ʷʥʜʘʥʛʠʡʥ ʛʦʣʯ d=100 ʤʤ, 1982 
ʦʥʳ ʭʫʜʘʛ 

N 47o54'3.50'' 

E 106o48'50.09'' 

h 1282 ʤ 

 
ʕʭ װװʩʚʵʨʠʡʥ 10-ʨ ʭʫʜʘʛ 

ɸʥʭ ʪʦʛʪʦʦʩʦʥ ʫʥʜʘʨʛʘ  q=60 ʤ3/ʮʘʛ, ʊװʨʵʣʪ 60 
ʤ, ʍװʯʠʥ ʯʘʜʘʣ 9.2 ʢɺʪ, ʎʦʦʥʦʛʠʡʥ ʛʦʣʯ D=300 
ʤʤ, ᴆʨʛᴇʣʪʠʡʥ ʷʥʜʘʥʛʠʡʥ ʛʦʣʯ d=100 ʤʤ, 1982 
ʦʥʳ ʭʫʜʘʛ 

N 47o54'5.66'' 

E 106o48'46.27'' 

h 1275 ʤ 

 

ʕʭ װװʩʚʵʨʠʡʥ 11-ʨ ʭʫʜʘʛ 

ɸʥʭ ʪʦʛʪʦʦʩʦʥ ʫʥʜʘʨʛʘ  q=60 ʤ3/ʮʘʛ, ʊװʨʵʣʪ 60 
ʤ, ʍװʯʠʥ ʯʘʜʘʣ 9.2 ʢɺʪ, ʎʦʦʥʦʛʠʡʥ ʛʦʣʯ D=300 
ʤʤ, ᴆʨʛᴇʣʪʠʡʥ ʷʥʜʘʥʛʠʡʥ ʛʦʣʯ d=100 ʤʤ, 1982 
ʦʥʳ ʭʫʜʘʛ 

N 47o54'6.77'' 

E 106o48'43.95'' 

h 1270 ʤ 

 

ʌʠʟʠʢ-ʭʠʤʠʡʥ ϾʟϾϾʣʵʣʪ: ʕʭ װװʩʚʵʨʠʡʥ ʭʫʜʛʫʫʜʳʥ 2020, 2021, 2022 ʦʥʫʫʜʳʥ 

ʬʠʟʠʢ-ʭʠʤʠʡʥ װʟװװʣʵʣʪװװʜʠʡʛ ʭװʩʥʵʛʪ 21-ʪ װʟװװʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ 

ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩ ʥʴ ᴇʥʛᴇ, װʥʵʨʛװʡ, (pH 6.37-7.49) ʙʫʶʫ 

ʩʘʘʨʤʘʛ ʦʨʯʠʥʪʦʡ, ʠʩʵʣʜʵʥ ʘʥʛʠʞʨʘʭ ʧʦʪʝʥʮʠʘʣ ʙʦʣʦʭ ORP 166-243 mV, ʮʘʭʠʣʛʘʘʥ 

ʜʘʤʞʫʫʣʘʭ ʯʘʥʘʨ (EC) 40.7-63.2 mS/m, ʥʠʡʪ ʫʫʩʩʘʥ ʜʘʚʩ TDS 192-541 ppm ʙʘʡʛʘʘ ʥʴ 

ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ. ʕʨװװʣ ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ. ɸʶʫʣʛװʡ ʙʘʡʜʘʣ. ʋʥʜʥʳ ʫʩ. ʕʨװװʣ 

ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, ʯʘʥʘʨ, ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 0900:2018 ʩʪʘʥʜʘʨʪ 

ʰʘʘʨʜʣʘʛʳʛ ʬʠʟʠʢ-ʭʠʤʠʡʥ װʟװװʣʵʣʪʵʵʨʵʵ ʭʘʥʛʘʞ ʙʘʡʥʘ. ʄᴇʥ ʫʣʠʨʘʣ, ʞʠʣʠʡʥ ʭʫʚʴʜ ʵʭ 

 .ʡ ʙʘʡʥʘװʣʵʣʪʵʵʨʵʵ ᴇᴇʨʯʣᴇʣʪʛװװʟװ ʩʚʵʨʠʡʥ ʭʫʜʛʫʫʜʳʥ ʫʩ ʬʠʟʠʢ-ʭʠʤʠʡʥװװ

ʍϾʩʥʵʛʪ 21. ʕʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʬʠʟʠʢ-ʭʠʤʠʡʥ ϾʟϾϾʣʵʣʪ 

ʉʦʨʴʮ ʘʚʩʘʥ  
ʛʘʟʨʳʥ ʥʵʨ 

ʆʥ ʋʣʠʨʘʣ pH EC, mS/m ORP, mV TDS, ppm 

ʕʭ װװʩʚʵʨʠʡʥ 1-ʨ ʭʫʜʘʛ 
2020 III 6.68 48.9 177 243 

2022 I 6.76 60.8 221 285 
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II 7.13 58.8 167 261 

ʕʭ װװʩʚʵʨʠʡʥ 2-ʨ ʭʫʜʘʛ 
2020 III 6.65 49.7 186 247 

2021 III 6.50 50.6 237 252 

ʕʭ װװʩʚʵʨʠʡʥ 3-ʨ ʭʫʜʘʛ 

2020 III 6.69 50.5 187 253 

2021 III 6.45 56.4 242 282 

2022 
II 7.09 52.5 189 259 

IV 7.48 63.2 222 316 

ʕʭ װװʩʚʵʨʠʡʥ 4-ʨ ʭʫʜʘʛ 

2021 III 6.40 57.7 239 288 

2022 
I 6.76 56.4 218 264 

II 7.17 51.8 191 246 

ʕʭ װװʩʚʵʨʠʡʥ 5-ʨ ʭʫʜʘʛ 2022 
II 7.10 40.7 194 192 

IV 7.49 57.7 219 289 

ʕʭ װװʩʚʵʨʠʡʥ 6-ʨ ʭʫʜʘʛ 

2020 III 6.66 51.9 189 269 

2021 III 6.37 55.7 238 278 

2022 I 6.68 60.9 222 280 

ʕʭ װװʩʚʵʨʠʡʥ 7-ʨ ʭʫʜʘʛ 
2020 III 6.62 51.9 179 255 

2021 III 6.39 60.4 243 301 

ʕʭ װװʩʚʵʨʠʡʥ 8-ʨ ʭʫʜʘʛ 

2020 III 6.85 46.8 189 232 

2022 
I 6.97 53 215 245 

IV 7.72 63.6 213.2 318 

ʕʭ װװʩʚʵʨʠʡʥ 9-ʨ ʭʫʜʘʛ 
2020 III 6.76 48.6 184 243 

2022 I 6.71 54.2 218 502 

ʕʭ װװʩʚʵʨʠʡʥ 10-ʨ ʭʫʜʘʛ 

2020 III 6.67 47.8 179 239 

2022 

I 6.67 57.7 223 541 

II 6.98 52.8 201 267 

IV 7.59 65.2 217.2 326 

ʕʭ װװʩʚʵʨʠʡʥ 11-ʨ ʭʫʜʘʛ 2022 
II 7.01 50.5 201 253 

IV 7.38 57.6 222.4 288 

ʍʠʤʠʡʥ ʥʘʡʨʣʘʛʘ: ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ 

ʫʩʘʥʜ 2020-2022 ʦʥʜ ʭʠʤʠʡʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʞ װʨ ʜװʥʛ ʭװʩʥʵʛʪ 22, 23-ʜ װʟװװʣʵʚ. 

ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʧʝʨʤʘʥʛʘʥʘʪʳʥ 

ʠʩʵʣʜʵʭ ʯʘʥʘʨ (ʇʀʏ) 0.4-9.56 ʤʛ/ʣ, ʥʠʡʪ ʭʘʪʫʫʣʘʛ 3.8-6.2 ʤʛ-ʵʢʚ/ʣ ʙʫʶʫ ʟᴇᴇʣᴇʚʪʨᴇᴇʩ 

ʭʘʪʫʫʚʪʘʨ, ʥʠʡʪ ʵʨʜʵʩʞʠʣʪ 334.19-542.9 ʤʛ/ʣ ʙʫʶʫ ʮʵʥʛʵʛʵʵʩ ʮʵʥʛʵʛʜװװ ʫʩʥʳ ʘʥʛʠʣʘʣʜ 

ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ.  

ʍϾʩʥʵʛʪ 22. ʕʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʢʘʪʠʦʥʳ ʥʘʡʨʣʘʛʘ, ʤʛ/ʣ 

ʉʦʨʴʮ ʘʚʩʘʥ 
ʛʘʟʨʳʥ ʥʵʨ 

ʆʥ ʋʣʠʨʘʣ ʇʀʏ 
ɽʨᴇʥʭʠʡ 
ʭʘʪʫʫʣʘʛ 
ʤʛ-ʵʢʚ/ʣ 

Na+ K+ Ca2+ Mg2+ NH4
+ Fe ʥʠʡʪ 

ʕʭ װװʩʚʵʨʠʡʥ 
1-ʨ ʭʫʜʘʛ 

2020 III 1.70 4.8 36.6 3.3 78.1 10.9 - - 

2022 
I 1.85 5.2 33.98 80.08 14.59 - - 

II 2.31 5.4 33.67 88.09 12.16 0.15 - 

ʕʭ װװʩʚʵʨʠʡʥ 
2-ʨ ʭʫʜʘʛ 

2020 III 0.4 5.2 30.9 3.3 80.1 14.6 0.02 - 

2021 III 3.96 5.2 3.6 3.0 76.2 17.0 - - 

ʕʭ װװʩʚʵʨʠʡʥ 
3-ʨ ʭʫʜʘʛ 

2020 III 1.8 5.2 27.1 3.0 80.1 14.6 - - 

2021 III 5.77 5.6 36.9 2.9 84.2 17.0 - - 

2022 
II 1.94 5.0 31.76 84.08 9.73 0.14 - 

IV - 5.3 2.26 84.08 13.37 0.02 - 

ʕʭ װװʩʚʵʨʠʡʥ 
4-ʨ ʭʫʜʘʛ 

2021 III 8.9 6.2 34.4 3.1 106.2 10.9 - - 

2022 
I 2.31 5.4 32.49 104.1 2.43 - - 

II 1.85 5.6 31.37 96.10 9.73 0.15 - 

ʕʭ װװʩʚʵʨʠʡʥ 
5-ʨ ʭʫʜʘʛ 

2022 
II 1.81 3.8 20.33 68.07 4.86 - - 

IV - 5.2 22.27 92.09 7.29 - - 
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ʕʭ װװʩʚʵʨʠʡʥ 
6-ʨ ʭʫʜʘʛ 

2020 III 3.4 5.3 39.1 3.9 84.1 13.4 - - 

2021 III 7.75 5.4 31.4 3.7 84.2 14.6 - - 

2022 I 2.43 5.2 41.92 84.08 12.16 - - 

ʕʭ װװʩʚʵʨʠʡʥ 
7-ʨ ʭʫʜʘʛ 

2020 III 2.2 5.3 28.8 3.6 82.1 14.6 0.01 - 

2021 III 9.56 5.6 32.1 4.0 86.2 15.8 - - 

ʕʭ װװʩʚʵʨʠʡʥ 
8-ʨ ʭʫʜʘʛ 

2020 III 2.8 5.0 33.4 3.6 86.1 8.5 - - 

2022 
I 1.44 4.6 13.82 72.07 12.16 - - 

IV - 5.2 39.94 3.4 88.09 9.72 0.01 - 

ʕʭ װװʩʚʵʨʠʡʥ 
9-ʨ ʭʫʜʘʛ 

2020 III 0.8 5.2 21.7 2.9 80.1 14.6 - - 

2022 I 2.31 5.0 47.08 76.08 14.59 - - 

ʕʭ װװʩʚʵʨʠʡʥ 
10-ʨ ʭʫʜʘʛ 

2020 III 1.7 5.2 35.3 2.8 80.1 14.6 - - 

2022 

I 2.72 5.2 34.25 80.08 14.59 - - 

II 1.52 5.2 17.38 84.08 12.16 - - 

IV - 5.4 26.55 90.09 10.94 0.02 - 

ʕʭ װװʩʚʵʨʠʡʥ 
11-ʨ ʭʫʜʘʛ 

2022 
II 1.15 5.0 28.70 80.08 12.16 - - 

IV  5.0 16.91 2.1 80.08 12.16 - - 

MNS 0900:2018 (ɿɼɸ) 10 7.0 200 100 30 1.5 0.3 
(- ʠʣʨʵʵʛϾʡ) 

ʍϾʩʥʵʛʪ 23. ʕʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʘʥʠʦʥʳ ʥʘʡʨʣʘʛʘ, ʤʛ/ʣ 

ʉʦʨʴʮ ʘʚʩʘʥ 
ʛʘʟʨʳʥ ʥʵʨ 

ʆʥ ʋʣʠʨʘʣ CO3
2- HCO3

- Cl- SO4
2- NO2

- NO3
- PO4

3- F- ʕʨʜʵʩʞʠʣʪ 

ʕʭ װװʩʚʵʨʠʡʥ 
1-ʨ ʭʫʜʘʛ 

2020 III - 176.9 44.2 111.9 - - - 0.07 461.9 

2022 
I - 201.3 55.6 70.78 - 20.86 0.002 0.92 477.2 

II - 207.4 55.6 74.89 - 20.9 - 0.13 492.86 

ʕʭ װװʩʚʵʨʠʡʥ 
2-ʨ ʭʫʜʘʛ 

2020 III - 176.9 50.5 93.8 - 21.7 - 0.02 471.8 

2021 III - 176.9 52.3 34.6 - 21.1 - - 384.6 

ʕʭ װװʩʚʵʨʠʡʥ 
3-ʨ ʭʫʜʘʛ 

2020 III - 164.7 47.3 109.5 - 8.91 - 0.07 455.2 

2021 III - 158.6 43.0 156.4 - 13.1 - - 512.1 

2022 
II - 170.8 41.7 103.7 0.002 15.6 - 0.19 457.52 

IV - 158.6 52.7 51.85 0.006 14.5 - - 362.85 

ʕʭ װװʩʚʵʨʠʡʥ 
4-ʨ ʭʫʜʘʛ 

2021 III - 109.8 30.7 237.8 - 9.8 - - 542.9 

2022 
I - 109.8 27.8 195.9 - 9.38 - - 481.89 

II - 109.8 27.8 204.1 0.013 8.1 - 0.25 487.16 

ʕʭ װװʩʚʵʨʠʡʥ 
5-ʨ ʭʫʜʘʛ 

2022 
II - 109.8 20.9 110.3 0.006 - 0.002 0.37 334.19 

IV - 109.8 28.1 166.2 - 7.16 - - 432.95 

ʕʭ װװʩʚʵʨʠʡʥ 
6-ʨ ʭʫʜʘʛ 

2020 III - 207.4 50.5 74.1 - - - - 518.0 

2021 III - 195.2 52.3 73.2 - 40.9 - - 495.5 

2022 I - 207.4 62.6 60.08 - 37.72 0.002 0.34 505.91 

ʕʭ װװʩʚʵʨʠʡʥ 
7-ʨ ʭʫʜʘʛ 

2020 III - 189.1 47.3 106.2 - - - - 471.7 

2021 III - 170.8 55.3 110.3 - 27.5 - - 502.0 

ʕʭ װװʩʚʵʨʠʡʥ 
8-ʨ ʭʫʜʘʛ 

2020 III - 189.1 41.0 101.2 - 11.15 0.01 0.17 474.1 

2022 
I - 195.2 41.7 35.39 0.019 5.45 0.002 - 370.34 

IV - 195.2 52.7 99.58 - 16.5 - 0.007 488.61 

ʕʭ װװʩʚʵʨʠʡʥ 
9-ʨ ʭʫʜʘʛ 

2020 III - 189.1 47.3 85.6 - - - - 441.3 

2022 I - 122 38.2 176.9 - 17.72 0.15 0.16 474.92 

ʕʭ װװʩʚʵʨʠʡʥ 
10-ʨ ʭʫʜʘʛ 

2020 III - 176.9 47.3 102.1 - 27.74 0.09 0.09 486.8 

2022 

I - 195.2 48.7 73.25 0.003 36.76 - - 482.79 

II - 146.4 48.7 80.65 - 31.3 - 0.069 389.33 

IV - 183 42.1 97.11 - 21.4 - - 471.25 

ʕʭ װװʩʚʵʨʠʡʥ 
11-ʨ ʭʫʜʘʛ 

2022 
II - 122 41.7 135.8 0.003 15.2 - 0.19 435.64 

IV - 128.1 35.1 121 - 11.2 - - 406.64 

MNS 0900:2018 (ɿɼɸ) - 350 500 1 50 3.5 
0.7-
1.5 

1000 

(- ʠʣʨʵʵʛϾʡ) 



ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʙʦʣʦʥ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʩʫʜʘʣʛʘʘ 

 

39 

 ʥʜʩʵʥ ʢʘʪʠʦʥʫʫʜʘʘʩ ʢʘʣʴʮʠ ʠʦʥ ʜʘʚʘʤʛʘʡʣʞ (Ca2+) 68.7-106.2 ʤʛ/ʣ, ʥʘʪʨʠת

(Na++K+) 2.26-47.08 ʤʛ/ʣ, ʤʘʛʥʠ (Mg2+) 2.43-17.0 ʤʛ/ʣ, ʘʥʠʦʥʫʫʜʘʘʩ ʛʠʜʨʦʢʘʨʙʦʥʘʪ 

(HCO3
-) 109.8-207.4 ʤʛ/ʣ, ʩʫʣʴʬʘʪ (SO4

2-) 34.6-237.8 ʤʛ/ʣ, ʭʣʦʨ (CI-) 20.9-62.6 ʤʛ/ʣ, 

ʥʠʪʨʘʪ (NO3
-) 0-40.9 ʤʛ/ʣ, ʬʦʩʬʘʪ (PO4

3-) 0-0.15 ʤʛ/ʣ, ʬʪʦʨ (F-) 0-092 ʤʛ/ʣ ʠʦʥ ʪʫʩ ʪʫʩ 

ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʥʘ. ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʵʭ װװʩʚʵʨʠʡʥ ʭʫʜʛʫʫʜʳʥ ʢʘʣʴʮʠ ʙʦʣʦʥ ʬʪʦʨʳʥ 

ʠʦʥʳ ʘʛʫʫʣʛʳʛ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪʪʘʡ ʭʘʨʴʮʫʫʣʘʥ ʛʨʘʬʠʢ 12, 13-ʪ װʟװװʣʵʚ. 

 
ɻʨʘʬʠʢ 12.  ʕʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʢʘʣʴʮʠʡʥ ʠʦʥʳ ʘʛʫʫʣʛʘ 

 
ɻʨʘʬʠʢ 13.  ʕʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʛʘ 

ɻʨʘʬʠʢ 11, 12-ʩ ʭʘʨʘʭʘʜ ʵʭ װװʩʚʵʨʠʡʥ 4-ʨ ʭʫʜʛʠʡʥ ʫʩʥʳ ʢʘʣʴʮʠʡʥ ʠʦʥʳ ʘʛʫʫʣʛʘ 

2020 ʦʥʳ III ʫʣʠʨʘʣʜ 106.2 ʤʛ/ʣ, 2021 ʦʥʳ I ʫʣʠʨʘʣʜ 104.1 ʤʛ/ʣ ʙʫʶʫ ʩʪʘʥʜʘʨʪ 

ʭʵʤʞʵʵʥʵʵʩ ʜʘʚʩʘʥ ʤᴇʥ 1-ʨ ʭʫʜʛʠʡʥ 2022 ʦʥʳ I ʫʣʠʨʣʘʘʩ ʙʫʩʘʜ ʙװʭ ʵʭ װװʩʚʵʨʠʡʥ 

ʭʫʜʛʠʡʥ ʫʩʘʥ ʜʘʭʴ ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʛʘ ʩʪʘʥʜʘʨʪ ʭʵʤʞʵʵʥʜ ʭװʨʵʭʛװʡ ʙʘʡʛʘʘ ʪʫʣ 

ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ. ʕʨװװʣ ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ. 

ɸʶʫʣʛװʡ ʙʘʡʜʘʣ. ʋʥʜʥʳ ʫʩ. ʕʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, ʯʘʥʘʨ, ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò 

MNS 0900:2018 ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʳʛ ʭʠʤʠʡʥ װʟװװʣʵʣʪʵʵʨʵʵ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. ʄᴇʥ ʄʘʭ 

ʢʦʤʙʠʥʘʪʳʥ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʳʛ ʛʫʨʚʘʣʞʠʥʛʠʡʥ 

ʜʠʘʛʨʘʤʤʘʘʨ ʛʨʘʬʠʢ 14-ʪ װʟװװʣʵʚ. ʊʫʩ ʛʨʘʬʠʢʠʡʥ ʢʘʪʠʦʥʳ ʛʫʨʚʘʣʞʠʥʛʘʘʩ ʭʘʨʘʭʘʜ 

ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʘʥʜ Ca2+ ʠʦʥ ʜʘʚʘʤʛʘʡʣʩʘʥ ʙʘʡʥʘ. ʍʘʨʠʥ ʘʥʠʦʥʳ ʛʫʨʚʘʣʞʠʥʛʘʘʩ 

ʭʘʨʘʭʘʜ ʵʭ װװʩʚʵʨʠʡʥ 1, 2, 3, 6, 7, 8, 9, 10-ʨ ʭʫʜʛʫʫʜʳʥ ʫʩʘʥʜ HCO3
- ʠʦʥ, 4-ʨ ʭʫʜʛʠʡʥ 

ʫʩʘʥʜ SO4
2- ʠʦʥ,  5, 11-ʨ ʭʫʜʛʫʫʜʘʜ  HCO3

-- SO4
2- ʟʦʥʭʠʣʞ ʙʘʡʥʘ. װתʥʵʵʩ װʟʵʭʵʜ ʵʭ 

ʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩ ʥʴ HCO3װʩʚʵʨʠʡʥ 1, 2, 3, 6, 7, 8, 9, 10-ʨ ʛװװ
--Ca2+,  4-ʨ ʭʫʜʛʠʡʥ ʫʩ SO4

2-
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- Ca2+ ʭʘʨʠʥ 5, 11-ʨ ʭʫʜʛʫʫʜʳʥ ʫʩ  HCO3
--SO4

2-,Ca2+ ʪᴇʨʣʠʡʥ ʫʩʥʳ ʘʥʛʠʣʘʣʜ 

ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. 

 
ɻʨʘʬʠʢ 14.  ʕʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ 

ʄʠʢʨʦʵʣʝʤʝʥʪ: ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ 

ʫʩʘʥʜ 2020, 2021, 2022 ʦʥʫʫʜʘʜ ʙʠʯʠʣ ʵʣʝʤʝʥʪװװʜʠʡʥ ʰʠʥʞʠʣʛʵʵʛ 52 װʟװװʣʵʣʪʵʵʨ 

ʪʦʜʦʨʭʦʡʣʩʦʥ ʜװʥʛ ʭװʩʥʵʛʪ 24, 25-ʜ װʟװװʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ װʟʵʭʵʜ ʩʫʜʘʣʛʘʘʥʜ 

ʭʘʤʨʘʛʜʩʘʥ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩ ʥʴ ʙʠʯʠʣ ʵʣʝʤʝʥʪװװʜʠʡʥ ʘʛʫʫʣʛʘʘʨʘʘ 

ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ, ʕʨװװʣ ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ, ɸʶʫʣʛװʡ ʙʘʡʜʘʣ. ʋʥʜʥʳ ʫʩ, ʕʨװװʣ 

ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, ʯʘʥʘʨ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 0900:2018 ʩʪʘʥʜʘʨʪʳʥ 

ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʞ ʙʘʡʥʘ.  

ʍϾʩʥʵʛʪ 24. ʕʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʙʠʯʠʣ ʵʣʝʤʝʥʪϾϾʜʠʡʥ ʘʛʫʫʣʘʤʞ, ʤʢʛ/ʣ 

 ʜװװʣʵʣʪװװʟת ˉ
MNS 

0900:2018 
(ɿɼɸ) 

1-ʨ 
ʭʫʜʘʛ 
2020  

2-ʨ ʭʫʜʘʛ  3-ʨ ʭʫʜʘʛ 4-ʨ 
ʭʫʜʘʛ 
2021 

6-ʨ ʭʫʜʘʛ 

2020 2021 2020 2021 2020 2021 

1 Ag (ʄᴇʥʛᴇ) 100 <0.2 <0.2 <10 <0.2 <10 <10 <0.2 <10 

2 Al (ʍᴇʥʛᴇʥʮʘʛʘʘʥ) 500 <10 <10 2.1 <10 1.2 0.7 <10 1.1 

3 As (ʍװʥʮʵʣ) 10 0.85 0.96 1 0.85 0.91 0.57 1.1 1.23 

4 ɺʘ (ɹʘʨʠ) 700 51 51 27 46 27 27 54 32 

5 ɺʝ (ɹʠʥʜɻʨ) 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

6 Bi (ɺʠʩʤʫʪ)   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

7 Cd (ɿᴇᴇʣᴇʥʮʘʛʘʘʥ) 3 0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.01 <0.01 
8 Ce (ʎʝʨʠ)   <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

9 Co (ɸʣʙʠʥ)   0.22 0.2 0.21 0.2 0.24 0.3 0.23 0.24 
10 Cr (ʍʨʦʤ)-ʥʠʡʪ 50 <10 <10 <10 <10 <10 <10 <10 <10 

11 Cs (ʎʝʟʠ)   <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

12 Cu (ɿʵʩ) 2000 <5 <5 <5 <5 <5 <5 <5 <5 

13 Dy (ɼʠʩʧʨʦʟʠ)   <0.001 0.001 0.004 <0.001 0.002 0.002 <0.001 0.003 

14 Er (ʕʨʙʠ)   0.002 0.001 0.002 0.004 0.002 0.002 0.004 0.001 

15 Eu (ɽʚʨʦʧʠ)   0.006 0.007 0.009 0.006 0.007 0.009 0.008 0.008 

16 Ga (ɻʘʣʣʠ)   <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

17 Gd (ɻʘʜʦʣʠʥʠ)   <0.003 <0.003 0.003 <0.003 0.005 0.006 <0.003 <0.003 

18 Hf (ɻʘʬʥʠ)   0.017 0.016 <0.004 0.009 <0.004 <0.004 0.025 <0.004 
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19 Hg (ʄᴇʥʛᴇʥ ʋʩ) 1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

20 Ho (ɻʦʣʴʤʠ)   <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 

21 In (ʀʥʜʠ)   <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

22 La (ʃʘʥʪʘʥ)   0.04 0.04 0.03 0.04 0.05 0.06 0.03 0.03 

23 Lu (ʃʶʪʝʮʠ)   <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.002 

24 Mn (ʄʘʥʛʘʥ) 100 <5 <5 <5 <5 <5 <5 <5 <5 

25 Mo (ʄʦʣʠʙʜʝʥ) 70 1 1 0.8 0.9 0.8 7.8 0.8 0.7 

26 Nb (ʅʠʦʙʠ)   <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

27 Nd (ʅʝʦʜʠʤ)   0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.03 

28 Ni (ʅʠʢʝʣʴ) 20 2.5 2.4 3 2.6 3.4 4.8 2.8 3.5 

29 P (ʬʦʩʬʦʨ) 1142 <50 <50 <50 <50 <50 <50 <50 <50 

30 Pb (ʍʘʨ ʪʫʛʘʣʛʘ) 10 <0.5 <0.5 <0.5 <0.5 <0.5 14 <0.5 <0.5 

31 Pr (ʇʨʘʟʝʦʜʠʤ)   <0.006 <0.006 <0.006 <0.006 0.007 0.006 <0.006 <0.006 

32 Rb (ʈʫʙʠʜʠ)   0.32 0.3 0.2 0.25 0.17 0.17 0.37 0.25 

33 Sb (ʍʵʚʨʵʛ ʮʘʛʘʘʥ) 20 <0.2 <0.2 <0.2 <0.2 <0.2 0.4 <0.2 <0.2 

34 Sc (ʉʢʘʥʜʠ)   2 3 5 3 5 5 3 6 

35 Se (ʉʝʣʝʥ) 40 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 

36 Sm (ʉʘʤʘʨʠ)   <0.002 <0.002 0.002 0.002 0.007 0.002 <0.002 0.003 

37 Sn (ʎʘʛʘʘʥʪʫʛʘʣʛʘ)   <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

38 Sr (ʉʪʨʦʥʮʠ) 2000 739 763 724 765 782 803 808 793 

39 Ta (ʊʘʥʪʘʣ)   0.033 0.041 0.009 0.03 0.012 0.002 0.048 0.01 

40 Tb (ʊʝʨʙʠ)   <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 

41 Te (ʊʝʣʣʫʨ)   <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

42 Th (ʊʦʨʠ)   <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 

43 Ti (ʊʠʪʘʥ)   <10 <10 <10 <10 <10 <10 <10 <10 

44 Tl (ʊʘʣʣʠ)   <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 

45 Tm (ʊʫʣʠ)   <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 

46 U (ʋʨʘʥ) 30 4.73 4.91 3.71 4.39 3.49 1.81 6.16 5.42 

47 V (ɺʘʥʘʜʠ)   <10 <10 <10 <10 <10 <10 <10 <10 

48 W (ɺʦʣʴʬʨʘʤ)   <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

49 Y (ʀʪʪʨʠ)   0.037 0.038 0.034 0.04 0.039 0.037 0.039 0.033 

50 Yb (ʀʪʪʝʨʙʠ)   0.006 0.006 0.004 0.004 0.004 0.004 0.008 0.009 

51 Zn (ʎʘʡʨ) 5000 <5 <5 <5 <5 <5 <5 <5 <5 

52 Zr (ʎʠʨʢʦʥʠ)   0.11 0.1 <0.05 0.08 <0.05 <0.05 0.15 <0.05 

ʍϾʩʥʵʛʪ 25. ʕʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʙʠʯʠʣ ʵʣʝʤʝʥʪϾϾʜʠʡʥ ʘʛʫʫʣʘʤʞ, ʤʢʛ/ʣ 

 ʜװװʣʵʣʪװװʟת ˉ
MNS 

0900:2018 
(ɿɼɸ) 

7-ʨ ʭʫʜʘʛ  8-ʨ ʭʫʜʘʛ  9-ʨ 
ʭʫʜʘʛ 
2020 

10-ʨ 
ʭʫʜʘʛ 
2020 

11-ʨ 
ʭʫʜʘʛ 
2022 

2020  2021 2020  2022 

1 Ag (ʄᴇʥʛᴇ) 100 <0.2 <10 <0.2 <0.2 <0.2 <0.2 <0.2 

2 Al (ʍᴇʥʛᴇʥʮʘʛʘʘʥ) 500 <10 1 <10 <10 <10 <10 <10 

3 As (ʍװʥʮʵʣ) 10 0.89 1.31 1.01 0.95 0.85 0.79 0.56 

4 ɺʘ (ɹʘʨʠ) 700 56 35 41 36 44 41 24 

5 ɺʝ (ɹʠʥʜʵʨ) 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

6 Bi (ɺʠʩʤʫʪ)   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

7 Cd (ɿᴇᴇʣᴇʥʮʘʛʘʘʥ) 3 0.02 <0.01 0.02 <0.01 0.01 0.01 <0.01 
8 Ce (ʎʝʨʠ)   <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

9 Co (ɸʣʙʠʥ)   0.23 0.27 0.24 0.36 0.21 0.21 0.24 

10 Cr (ʍʨʦʤ)-ʥʠʡʪ 50 <10 <10 <10 <10 <10 <10 <10 

11 Cs (ʎʝʟʠ)   <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

12 Cu (ɿʵʩ) 2000 <5 <5 <5 <5 <5 5 <5 

13 Dy (ɼʠʩʧʨʦʟʠ)   0.001 0.003 0.002 0.002 <0.001 0.001 <0.001 

14 Er (ʕʨʙʠ)   0.002 0.004 0.006 0.004 0.003 0.003 0.005 

15 Eu (ɽʚʨʦʧʠ)   0.009 0.011 0.006 0.01 0.007 0.005 0.007 

16 Ga (ɻʘʣʣʠ)   <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

17 Gd (ɻʘʜʦʣʠʥʠ)   <0.003 0.003 0.005 <0.003 <0.003 0.004 0.005 

18 Hf (ɻʘʬʥʠ)   0.02 <0.004 0.037 0.067 0.028 0.016 0.039 
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19 Hg (ʄᴇʥʛᴇʥ ʋʩ) 1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

20 Ho (ɻʦʣʴʤʠ)   <0.001 0.001 <0.001 0.001 <0.001 <0.001 0.001 

21 In (ʀʥʜʠ)   <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 

22 La (ʃʘʥʪʘʥ)   0.03 0.05 0.05 0.03 0.03 0.05 0.04 

23 Lu (ʃʶʪʝʮʠ)   <0.002 <0.002 <0.002 0.004 <0.002 <0.002 <0.002 

24 Mn (ʄʘʥʛʘʥ) 100 <5 <5 <5 17 <5 <5 <5 

25 Mo (ʄʦʣʠʙʜʝʥ) 70 1 1.1 3.3 3.8 0.9 0.7 1.5 

26 Nb (ʅʠʦʙʠ)   <0.005 <0.005 <0.005 0.081 <0.005 <0.005 0.11 

27 Nd (ʅʝʦʜʠʤ)   0.01 0.03 0.03 0.02 0.02 0.03 0.02 

28 Ni (ʅʠʢʝʣʴ) 20 2.9 3.3 2.8 6.1 3.1 2.5 1.8 

29 P (ʬʦʩʬʦʨ) 1142 <50 <50 <50 83 <50 <50 65 

30 Pb (ʍʘʨ ʪʫʛʘʣʛʘ) 10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

31 Pr (ʇʨʘʟʝʦʜʠʤ)   <0.006 <0.006 0.006 <0.006 <0.006 <0.006 <0.006 

32 Rb (ʈʫʙʠʜʠ)   0.35 0.3 0.34 0.32 0.21 0.14 0.09 

33 Sb (ʍʵʚʨʵʛ ʮʘʛʘʘʥ) 20 <0.2 <0.2 <0.2 0.3 <0.2 <0.2 <0.2 

34 Sc (ʉʢʘʥʜʠ)   3 5 3 2 3 3 2 

35 Se (ʉʝʣʝʥ) 40 <0.2 <0.2 <0.2 1.7 <0.2 <0.2 1.7 

36 Sm (ʉʘʤʘʨʠ)   <0.002 0.003 0.003 0.002 0.002 0.003 0.004 

37 Sn (ʎʘʛʘʘʥʪʫʛʘʣʛʘ)   <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

38 Sr (ʉʪʨʦʥʮʠ) 2000 813 804 746 689 776 774 626 

39 Ta (ʊʘʥʪʘʣ)   0.055 0.01 0.051 0.081 0.052 0.034 0.11 

40 Tb (ʊʝʨʙʠ)   <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.002 

41 Te (ʊʝʣʣʫʨ)   <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

42 Th (ʊʦʨʠ)   <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 

43 Ti (ʊʠʪʘʥ)   <10 <10 <10 <10 <10 <10 <10 

44 Tl (ʊʘʣʣʠ)   <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 

45 Tm (ʊʫʣʠ)   <0.001 <0.001 <0.001 0.001 <0.001 <0.001 0.002 

46 U (ʋʨʘʥ) 30 6.25 6.17 8.76 8.52 4.9 3.89 2.06 

47 V (ɺʘʥʘʜʠ)   <10 <10 <10 <10 <10 <10 <10 
48 W (ɺʦʣʴʬʨʘʤ)   <0.05 <0.05 <0.05 1.2 <0.05 <0.05 1.41 

49 Y (ʀʪʪʨʠ)   0.037 0.04 0.057 0.04 0.037 0.042 0.037 

50 Yb (ʀʪʪʝʨʙʠ)   0.006 0.007 0.009 0.012 0.005 0.003 0.006 

51 Zn (ʎʘʡʨ) 5000 <5 <5 <5 <5 <5 <5 8 
52 Zr (ʎʠʨʢʦʥʠ)   0.13 <0.05 0.2 0.15 0.12 0.09 0.06 

ɹʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ϾʟϾϾʣʵʣʪ: ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʵʭ װװʩʚʵʨʠʡʥ 

ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʘʥʜ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ʰʠʥʞʠʣʛʵʵʛ 6 װʟװװʣʵʣʪʵʵʨ ʭʠʡʩʵʥ ʜװʥʛ 

ʭװʩʥʵʛʪ 26-ʜ װʟװװʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ 2020 ʦʥʳ IV ʫʣʠʨʘʣʜ 2-ʨ ʭʫʜʘʛ, 

2022 ʦʥʳ I ʫʣʠʨʘʣʜ 8-ʨ ʭʫʜʛʠʡʥ ʫʩʘʥʜ Escherichia coli, ʭʘʣʫʫʥʜ ʪʵʩʚʵʨʪʵʡ ʙʘʢʪʝʨʠ 

ʠʣʵʨʩʵʥ, 2022 ʦʥʳ I, IV ʫʣʠʨʘʣʜ 3-ʨ ʭʫʜʘʛ, 2021 ʦʥʳ III ʫʣʠʨʘʣʜ 7-ʨ ʭʫʜʘʛ, 2022 ʦʥʳ IV  

ʫʣʠʨʘʣʜ 10, 11-ʨ ʭʫʜʛʫʫʜʳʥ ʫʩʘʥʜ ʥʠʡʪ ʥʷʥʛʠʡʥ ʪʦʦ ʩʪʘʥʜʘʨʪ ʭʵʤʞʵʵʥʵʵʩ ʭʵʪʵʨʩʵʥ 

ʙʘʡʛʘʘ ʥʴ ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ. ʕʨװװʣ ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ. ɸʶʫʣʛװʡ ʙʘʡʜʘʣ. ʋʥʜʥʳ ʫʩ. 

ʕʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, ʯʘʥʘʨ, ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 0900:2018 ʩʪʘʥʜʘʨʪ 

ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. 

ʍϾʩʥʵʛʪ 26. ʕʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ϾʟϾϾʣʵʣʪ 

ʉʦʨʴʮ 
ʘʚʩʘʥ 

ʛʘʟʨʳʥ ʥʵʨ 
ʆʥ  ʋʣʠʨʘʣ  

ʅʠʡʪ 
ʥ̫ ʥʛʠʡʥ 
ʪʦʦ 

ɻʵʜʵʩʥʠʡ 
ʙװʣʛʠʡʥ ʥʠʡʪ 
ʥʷʥʛʠʡʥ ʪʦʦ 

Salmonella/ 
Shigella 

Escherichia 
coli 

ʍʘʣʫʫʥ 
ʪʵʩʚʵʨʪʵʡ 
ʙʘʢʪʝʨʠ 

1-ʨ ʭʫʜʘʛ 

2020 lV 9 0 - - - 

2022 
l 0 0 - - - 

ll 1 0 - - - 

2-ʨ ʭʫʜʘʛ 
2020 lV 13 0 - + + 

2021 lll 6 0 - - - 
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2022 lV 29 0    

3-ʨ ʭʫʜʘʛ 

2020 lV 3 0 - - - 

2021 lll 82 0 - - - 

2022 

l 144 0 - - - 

II 13 0 - - - 

lV 232 0 - - - 

4-ʨ ʭʫʜʘʛ 

2021 lll 1 0 - - - 

2022 
l 0 0 - - - 

ll 19 0 - - - 

5-ʨ ʭʫʜʘʛ 2022 ll 41 0 - - - 

6-ʨ ʭʫʜʘʛ 

2020 lV 11 0 - - - 

2021 lll 1 0 - - - 

2022 l 2 0 - - - 

7-ʨ ʭʫʜʘʛ 
2020 lV 7 0 - - - 

2021 lll 100< 0 - - - 

8-ʨ ʭʫʜʘʛ 

2020 lV 10 0 - - - 

2022 lV 0 0 - - - 

2022 l 4 12 - + + 

9-ʨ ʭʫʜʘʛ 2020 lV 5 0 - - - 

 2022 l 58 7 - - - 

10-ʨ ʭʫʜʘʛ 

2020 lV 8 0 - - - 

2022 

l 0 0 - - - 

ll 0 0 - - - 

lV 142 0    

11-ʨ ʭʫʜʘʛ 2022 
ll 0 0 - - - 

lV 164     

MNS 0900:2018 (ɿɼɸ) <100 0 - - - 
(- ʠʣʨʵʵʛϾʡ, + ʠʣʵʨʩʵʥ) 

ʎʘʮʨʘʛʠʡʥ ʘʶʫʣʛϾʡʥ ϾʟϾϾʣʵʣʪ: ʕʭ װװʩʚʵʨʠʡʥ 1, 2, 3, 4, 6, 7, 8, 9, 10-ʨ ʭʫʜʛʫʫʜʳʥ 

ʫʩʘʥʜ 2020-2021 ʦʥʫʫʜʘʜ 222Rn ʙʦʣʦʥ ʪװװʥʠʡ ʟʘʜʨʘʣʳʥ ʙװʪʵʵʛʜʵʭװװʥ ʙʦʣʦʭ 226Ra, 238U, 
214Pb, 214Bi ʛʵʩʵʥ װʟװװʣʵʣʪװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥ װʨ ʜװʥʛ ʭװʩʥʵʛʪ 27, MNS ʩʪʘʥʜʘʨʪʪʘʡ 

ʭʘʨʴʮʫʫʣʘʥ ʛʨʘʬʠʢ 14-ʪ װʟװװʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ɺ ʩʪʘʥʮʳʥ ʛװʥʠʡ 

ʭʫʜʛʫʫʜʳʥ ʫʩʘʥʜ ʨʘʜʦʥ 85-148 ɹʢ/ʣ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʥʘ.  

ʍϾʩʥʵʛʪ 27. ʕʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛϾʡʥ ϾʟϾϾʣʵʣʪ, ɹʢ/ʣ 

ʉʦʨʴʮ ʘʚʩʘʥ ʛʘʟʨʳʥ 
ʥʵʨ 

ʆʥ  
ʀʟʦʪʦʧʳʥ ʵʟʣʵʭװװʥʠʡ ʠʜʵʚʭ, ɹʢ/ʣ 

214Pb 214Bi 222Rn 226Ra 238U 

1-ʨ ʭʫʜʘʛ 2020 46 46 96 <0.4 <0.4 

2-ʨ ʭʫʜʘʛ 
2020 44 52 102 <0.4 <0.4 

2021 129 145 137 <0.4 <0.4 

3-ʨ ʭʫʜʘʛ 
2020 51 71 98 <0.4 <0.4 

2021 132 165 148 <0.4 <0.4 

4-ʨ ʭʫʜʘʛ 2021 122 149 135 <0.4 <0.4 

6-ʨ ʭʫʜʘʛ 
2020 29 42 97 <0.4 <0.4 

2021 92 118 105 <0.4 <0.4 

7-ʨ ʭʫʜʘʛ 
2020 48 68 101 <0.4 <0.4 

2021 106 138 122 <0.4 <0.4 

8-ʨ ʭʫʜʘʛ 2020 16 28 87 <0.4 <0.4 

9-ʨ ʭʫʜʘʛ 2020 39 49 85 <0.4 <0.4 

10-ʨ ʭʫʜʘʛ 2020 46 58 94 <0.4 <0.4 

ʀʣʨװװʣʵʭ ʜʦʦʜ ʭʷʟʛʘʘʨ (1ʣ 
ʵʟʣʵʭװװʥʪʵʡ, 1 ʮʘʛ ʭʵʤʞʠʭ װʝʜ) 

0.3 0.5 0.4 0.4 0.4 



ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʙʦʣʦʥ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʩʫʜʘʣʛʘʘ 

 

44 

MNS 0900:2018 (ɿɼɸ) - - 100 0.5 
0.37 

(0.03ʤʛ/ʣ) 

 ʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʨʘʜʦʥ ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨװʩʚʵʨʠʡʥ ʛװװ ʟʵʭʵʜ ʵʭװ ʥʵʵʩװת

ʘʛʫʫʣʛʘʪʘʡ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ 2, 3, 4, 6, 7-ʨ ʭʫʜʛʫʫʜʳʥ ʫʩʘʥʜ ʨʘʜʦʥ (101-148 ɹʢ/ʣ) ʙʫʶʫ 

ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ. ʕʨװװʣ ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ. ɸʶʫʣʛװʡ ʙʘʡʜʘʣ.  ʋʥʜʥʳ ʫʩ. ʕʨװװʣ 

ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, ʯʘʥʘʨ, ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 0900:2018 ʩʪʘʥʜʘʨʪ 

ʰʘʘʨʜʣʘʛʳʛ  ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ (ɻʨʘʬʠʢ 15). ʕʥʵ ʥʴ ɺ-ʩʪʘʥʮʳʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʙʘʡʨʣʘʣ 

ʥʴ ʜʫʣʘʘʥʳ 2-ʨ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ ʭʘʞʫʫʜ ʙʘʡʜʘʛ ʤᴇʥ ʫʩʥʳ ʫʨʩʮʳʥ ʭʵʤʞʵʵʥʵʵʩ 

ʭʘʤʘʘʨʯ ʪʫʩ ʵʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʫʩʘʥʜ ʨʘʜʦʥʳ ʘʛʫʫʣʛʘ ᴇʥʜᴇʨ ʠʣʵʨʩʵʥ ʙʘʡʭ 

ʤʘʛʘʜʣʘʣʪʘʡ ʶʤ [27]. 

 
ɻʨʘʬʠʢ 15.  ʕʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʨʘʜʦʥʳ ʘʛʫʫʣʛʘ 

ɼϾʛʥʵʣʪ: ʉʫʜʘʣʛʘʘʥʳ ʭװʨʵʵʥʜ 2020, 2021, 2022 ʦʥʫʫʜʳʥ I, II, III, IV ʫʣʠʨʘʣʜ 

ʋʉʋɻ-ʳʥ ʭʘʨʴʷʘ ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʵʭ װװʩʚʵʨʠʡʥ ɺ ʩʪʘʥʮʳʥ 1, 2, 3, 4, 5, 

6, 7, 8, 9, 10, 11 ʛʵʩʵʥ ʥʠʡʪ 11 ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩʥʘʘʩ ʩʦʨʴʮ ʘʚʯ ʬʠʟʠʢ-ʭʠʤʠ, ʝʨᴇʥʭʠʡ 

ʭʠʤʠ, ʙʠʯʠʣ ʵʣʝʤʝʥʪ, ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣ, ʮʘʮʨʘʛ ʘʶʫʣʛװʡʥ ʰʠʥʞʠʣʛʵʵʥʜ ʭʘʤʨʫʫʣʞ 

ʫʥʜʥʳ ʫʩʥʳ MNS 0900:2018 ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʘʪʘʡ ʭʘʨʴʮʫʫʣʘʥ ʜװʛʥʵʣʪ ʛʘʨʛʘʚ. ʄʘʭ 

ʢʦʤʙʠʥʘʪʳʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʵʭ װװʩʚʵʨʠʡʥ 1, 2, 3, 6, 7, 8, 9, 10-ʨ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩ ʥʴ 

HCO3
--Ca2+,  4-ʨ ʭʫʜʛʠʡʥ ʫʩ SO4

2-- Ca2+ ʭʘʨʠʥ 5, 11-ʨ ʵʭ װװʩʚʵʨʠʡʥ ʭʫʜʛʫʫʜʳʥ ʫʩ  HCO3
-

-SO4
2-,Ca2+ ʪᴇʨʣʠʡʥ ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. 

 ʕʭ װװʩʚʵʨʠʡʥ 4-ʨ ʭʫʜʛʠʡʥ ʫʩ ʢʘʣʴʮʠʡʥ ʠʦʥʳ ʘʛʫʫʣʛʘʘʨʘʘ, ʵʭ װװʩʚʵʨʠʡʥ ʙװʭ 

ʭʫʜʛʠʡʥ ʫʩ ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʛʘʘʨʘʘ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ñʍװʨʵʵʣʵʥ ʙʫʡ 

ʦʨʯʠʥ. ʕʨװװʣ ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ. ɸʶʫʣʛװʡ ʙʘʡʜʘʣ. ʋʥʜʥʳ ʫʩ. ʕʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, 

ʯʘʥʘʨ, ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 0900:2018 ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʳʛ ʭʠʤʠʡʥ 

 ʡʥװʡ ʙʘʡʥʘ. ʄᴇʥ 2, 3, 4, 6, 7-ʨ ʭʫʜʛʫʫʜ ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛװʣʵʣʪʵʵʨʵʵ ʭʘʥʛʘʭʛװװʟװ

 ʣʵʣʪʵʵʨʵʵ, 2022 ʦʥʳ I, IV ʫʣʠʨʘʣʜ 3-ʨ ʭʫʜʘʛ, 2021 ʦʥʳ III ʫʣʠʨʘʣʜ 7-ʨ ʭʫʜʘʛ, 2022װװʟװ

ʦʥʳ IV  ʫʣʠʨʘʣʜ 10, 11-ʨ ʭʫʜʛʫʫʜʳʥ ʫʩʘʥʜ ʥʠʡʪ ʥʷʥʛʠʡʥ ʪʦʦ ʩʪʘʥʜʘʨʪ ʭʵʤʞʵʵʥʵʵʩ 

ʭʵʪʵʨʩʵʥ ʙʘʡʛʘʘ ʪʫʣ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ װʟװװʣʵʣʪʵʵʨʵʵ ʪʫʩ ʪʫʩ ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ. 

ʕʨװװʣ ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ. ɸʶʫʣʛװʡ ʙʘʡʜʘʣ.  ʋʥʜʥʳ ʫʩ. ʕʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, ʯʘʥʘʨ, 

ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 0900:2018 ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʳʛ  ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. 
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1.4. ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʵʭ װװʩʚʵʨʠʡʥ ɺ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ 

ʙʦʣʦʥ  ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʩʫʜʘʣʛʘʘ 

ʋʥʜʥʳ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʩʫʜʘʣʛʘʘʥʜ ɺ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ  

ʫʩ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ (ʰʠʥʵ, ʭʫʫʯʠʥ ʙʘʡʨ) ʭʵʨʵʛʣʵʛʯʜʵʜ ʭװʨʯ ʙʫʡ ʫʥʜʥʳ ʫʩʥʘʘʩ 2020-

2022 ʦʥʜ ʩʦʨʴʮ ʘʚʯ ʰʠʥʞʠʣʛʵʵʥʜ ʭʘʤʨʫʫʣʩʘʥ. ɺ-ʩʪʘʥʮʳʥ ʭʘʤʛʠʡʥ ʵʭʥʠʡ ʭʵʨʵʛʣʵʛʯ 

ʙʦʣʦʭ 1 ʢʤ-ʥ ʟʘʡʜ ʦʨʰʠʭ ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ 20-ʨ ʭʦʨʦʦʥʳ ʙʘʡʨ, 1.3 ʢʤ-ʪ ʙʘʡʨʣʘʭ 2010 

ʦʥʜ ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʦʥ ñɿʘʣʫʫʩò ʭʦʨʦʦʣʣʳʥ 48-ʨ ʙʘʡʨ, 2 ʢʤ-ʪ ʦʨʰʠʭ 1961 ʦʥʜ 

ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʦʥ ʊʘʚʘʥ ʰʘʨʳʥ 2-ʨ ʙʘʡʨ, ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯ ʙʦʣʦʭ 3.5 ʢʤ-ʠʡʥ ʟʘʡʜ 

ʙʘʡʨʣʘʭ 2016 ʦʥʜ ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʦʥ ñʐʠʥʵ ʤᴇʨᴇᴇʜᴇʣò ʭʦʪʭʦʥʳ 87ɸ ʙʘʡʨ, 3.7 ʢʤ ʟʘʡʜ 

ʙʘʡʨʣʘʭ 1996 ʦʥʜ ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʦʥ 21-ʨ ʭʦʨʦʦʣʣʳʥ 7ɺ ʙʘʡʨ ʟʵʨʵʛ ʮʵʛװװʜʵʵʩ ʩʦʨʴʮ 

ʘʚʯ ʰʠʥʞʠʣʛʵʵʥʜ ʭʘʤʨʫʫʣʩʘʥ. ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʵʭ װװʩʚʵʨʠʡʥ 

ɺ-ʩʪʘʥʮ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʙʘʡʨʰʠʣ, ʬʠʟʠʢ-ʭʠʤʠʡʥ װʟװװʣʵʣʪװװʜʠʡʛ 

ʭװʩʥʵʛʪ 28-ʜ װʟװװʣʵʚ.  

ʌʠʟʠʢ-ʭʠʤʠʡʥ ϾʟϾϾʣʵʣʪ (2020 ʦʥ):  ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ɺ ʩʪʘʥʮʳʥ 

ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʵʜ ʭװʨʯ ʙʫʡ ʫʩ ʥʴ ᴇʥʛᴇ, װʥʵʨʛװʡ, pH 

6.67-7.06 ʙʫʶʫ ʩʫʣ ʭװʯʠʣʣʵʛʵʵʩ ʩʘʘʨʤʘʛ ʦʨʯʠʥʪʦʡ, ʠʩʵʣʜʵʥ ʘʥʛʠʞʨʘʭ ʧʦʪʝʥʮʠʘʣ ʙʦʣʦʭ 

(ORP) 167-231 mV, ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʯʘʥʘʨ (EC) 7.6-58.0 mS/m, ʥʠʡʪ ʫʫʩʩʘʥ ʜʘʚʩ 

(TDS) 38-290 ppm ʙʘʡʛʘʘ ʥʴ ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ. ʕʨװװʣ ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ. ɸʶʫʣʛװʡ 

ʙʘʡʜʘʣ. ʋʥʜʥʳ ʫʩ. ʕʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, ʯʘʥʘʨ, ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 

0900:2018 ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʳʛ  ʬʠʟʠʢ-ʭʠʤʠʡʥ װʟװװʣʵʣʪʵʵʨʵʵ ʭʘʥʛʘʞ ʙʘʡʥʘ.  ʍʘʨʠʥ  

ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯ ʙʦʣʦʭ 21-ʨ ʭʦʨʦʦʣʣʳʥ 7B ʙʘʡʨ, ʐʠʥʵ ʤᴇʨᴇᴇʜᴇʣ ʭʦʪʭʦʥʳ ʫʥʜʥʳ ʫʩʥʳ 

ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʯʘʥʘʨ (EC) 7.6-12.4 mS/m, ʥʠʡʪ ʫʫʩʩʘʥ ʜʘʚʩ (TDS) 38-62 ppm 

ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʛʘʘ ʥʴ ɺ ʩʪʘʥʮʳʥ ʫʩʥʳ ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʯʘʥʘʨʘʘʩ 7.3 ʜʘʭʠʥ ʙʘʛʘ, 

ʥʠʡʪ ʫʫʩʩʘʥ ʜʘʚʩ 5.7 ʜʘʭʠʥ ʙʘʛʘ ʙʘʡʥʘ. 2020 ʦʥʳ III, IV ʫʣʠʨʣʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ 

ʜʘʨʘʘʭ ʫʩʳʛ ʭʵʨʵʛʣʵʛʯʜʵʜ ʭװʨʯ ʙʫʡ ʫʩʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʬʠʟʠʢ װʟװװʣʵʣʪװװʜʠʡʥ ʭʫʚʴʜ 

ᴇᴇʨʯʣᴇʣʪʛװʡ ʙʘʡʥʘ.   

ʍϾʩʥʵʛʪ 28. B-ʩʪʘʥʮ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʙʘʡʨʰʠʣ, ʫʩʥʳ 
ʬʠʟʠʢ-ʭʠʤʠʡʥ ϾʟϾϾʣʵʣʪ (2020 ʦʥ) 

ʉʦʨʴʮ ʘʚʩʘʥ ʛʘʟʨʳʥ ʥʵʨ ʉʦʣʙʠʮʣʳʥ ʮʵʛ ʋʣʠʨʘʣ pH 
EC, 

mS/m 
ORP, 
mV 

TDS, 
ppm 

ɺ ʩʪʘʥʮ 
N 47o54'11.71'' 
E 106o48'53.2'' 

III 6.77 57.9 224 289 

IV 6.97 55.8 214 220 

ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ 20-ʨ 
ʭʦʨʦʦʥʳ ʙʘʡʨ 

N 47o54'29.06'' 
E 106o48'04.52'' 

III 6.83 56.5 224 282 

IV 7.06 55.5 212 280 

ɿʘʣʫʫʩ ʭʦʨʦʦʣʦʣ 48-ʨ ʙʘʡʨ 
N 47o54'38.17'' 
E 106o48'10.48'' 

III 6.82 58.0 224 290 

IV 6.91 57.6 220 282 

ʊʘʚʘʥ ʰʘʨʳʥ 2-ʨ ʙʘʡʨ 
N 47o54'38.29'' 
E 106o48'46.45'' 

III 6.69 46.9 167 234 

IV 6.75 34.6 231 173 

ʐʠʥʵ ʤᴇʨᴇᴇʜᴇʣ ʭʦʪʭʦʥ 87ɸ 
ʙʘʡʨ 

N 47o55'01.7'' 
E 106o48'55.7'' 

III 6.76 8.84 220 44 

IV 6.77 10.2 219 51 

21-ʨ ʭʦʨʦʦʣʦʣ 7ɺ ʙʘʡʨ 
N 47o55'09.38'' 
E 106o49'00.95'' 

III 6.67 12.4 215 62 

IV 6.67 7.6 212 38 

ʍʠʤʠʡʥ ʥʘʡʨʣʘʛʘ (2020 ʦʥ): ʍʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥ 

ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ ʭʠʤʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʛ ʭװʩʥʵʛʪ 29, 30-ʜ װʟװװʣʵʚ. III, IV 

ʫʣʠʨʣʳʥ ɺ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʫʩʘʥʜ װʣʜʵʛʜʵʣ ʭʣʦʨ 0.3 ʤʛ/ʣ, 
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ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ 20-ʨ ʭʦʨʦʦʥʳ ʙʘʡʨʘʥʜ 0.3 ʤʛ/ʣ, ʭʘʨʠʥ ɿʘʣʫʫʩ ʭʦʨʦʦʣʣʳʥ ʫʩʘʥʜ 0.17 

ʤʛ/ʣ ʠʣʵʨʩʵʥ ʙʦʣ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʘʥʜ ʠʣʨʵʵʛװʡ ʙʘʡʥʘ. ʉʪʘʥʮ ʙʦʣʦʥ 

ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ ʥʠʡʪ ʭʘʪʫʫʣʘʛ 0.7-5.6 ʤʛ-ʵʢʚ/ʣ ʙʫʶʫ ʤʘʰ ʟᴇᴇʣʥᴇᴇʩ ʭʘʪʫʫʚʪʘʨ, ʥʠʡʪ 

ʵʨʜʵʩʞʠʣʪ 116.2-530.3 ʤʛ/ʣ ʙʫʶʫ ʥʵʥ ʮʵʥʛʵʛʵʵʩ ʮʵʥʛʵʛʜװװ ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ 

ʙʘʡʥʘ. תʥʜʩʵʥ ʢʘʪʠʦʥʫʫʜʘʘʩ ʢʘʣʴʮʠ ʠʦʥ ʜʘʚʘʤʛʘʡʣʞ (Ca2+) 12-90.1 ʤʛ/ʣ, ʥʘʪʨʠ+ʢʘʣʠ 

(Na++ʂ+) 3.7-48.3 ʤʛ/ʣ, ʤʘʛʥʠ (Mg2+) 1.2-13.4 ʤʛ/ʣ, ʘʥʠʦʥʫʫʜʘʘʩ ʛʠʜʨʦʢʘʨʙʦʥʘʪ (HCO3
-) 

54.9-158.6 ʤʛ/ʣ, ʩʫʣʴʬʘʪ (SO4
2-) 18.1-156.4 ʤʛ/ʣ, ʭʣʦʨ (CI-) 9.2-43 ʤʛ/ʣ, ʥʠʪʨʘʪ (NO3

-) 0.9-

27.4 ʤʛ/ʣ ʪʫʩ ʪʫʩ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʥʘ. ʄᴇʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥ 

ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʛʘ 0-0.4 ʤʛ/ʣ ʙʫʶʫ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪʘʜ 

ʪʫʩʛʘʛʜʩʘʥ ʜʦʦʜ ʫʪʛʘʜ ʭװʨʵʭʛװʡ ʙʘʡʛʘʘ ʥʴ  MNS 0900:2018-ʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ 

ʙʘʡʥʘ. 2020 ʦʥʳ III, IV ʫʣʠʨʣʳʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯ ʙʦʣʦʭ 

21-ʨ ʭʦʨʦʦʣʣʳʥ 7B ʙʘʡʨ, ʐʠʥʵ ʤᴇʨᴇᴇʜᴇʣ ʭʦʪʭʦʥʳ 87ɸ ʙʘʡʨʥʳ ʫʥʜʥʳ ʫʩʥʳ ʘʥʠʦʥ, 

ʢʘʪʠʦʥʳ ʘʛʫʫʣʛʘ ɺ-ʩʪʘʥʮʳʥ ʫʩʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʷʣʛʘʘʪʘʡ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. 

ʍϾʩʥʵʛʪ 29.  ɺ-ʩʪʘʥʮ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ 
ʫʩʥʳ ʢʘʪʠʦʥʳ ʥʘʡʨʣʘʛʘ, ʤʛ/ʣ (2020 ʦʥ) 

ʉʦʨʴʮ ʘʚʩʘʥ ʛʘʟʨʳʥ 
ʥʵʨ 

ʉʘʨ, 
ᴇʜᴇʨ 

 ʣʜʵʛʜʵʣת
ʭʣʦʨ 

ʇʀʏ 
ʅʠʡʪ 
ʭʘʪʫʫʣʘʛ, 
ʤʛ-ʵʢʚ/ʣ 

Na+ Ca2+ Mg2+ NH4
+ Fe(ʥʠʡʣ) 

ɺ-ʩʪʘʥʮ 
III 

0.3 
1.48 5.6 38.9 90.1 13.4 - - 

IV 2.08 5 48.1 80.1 12.2 - 0.01 

ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ 
20-ʨ ʭʦʨʦʦʥʳ ʙʘʡʨ 

III 
0.3 

0.44 5.4 46.1 90.1 10.9 - 0.01 

IV 1.32 5.2 42.9 82.1 13.4 - 0.01 

ɿʘʣʫʫʩ ʭʦʨʦʦʣʦʣ 
48-ʨ ʙʘʡʨ 

III 
0.17 

0.56 5.6 41.3 90.1 13.4 - 0.01 

IV 1.6 5.1 48.3 82.1 12.2 - 0.01 

ʊʘʚʘʥ ʰʘʨʳʥ 2-ʨ 
ʙʘʡʨ 

III 
- 

1.44 4.2 32.8 68.1 9.7 - 0.03 

IV 2.12 3 38.1 48.0 7.3 - - 

ʐʠʥʵ ʤᴇʨᴇᴇʜᴇʣ 
ʭʦʪʭʦʥ 87ɸ ʙʘʡʨ 

III 
- 

1.44 1 16.5 18.0 1.2 - 0.03 

IV 2.32 1.5 13.7 14.0 9.7 - 0.02 

21-ʨ ʭʦʨʦʦʣʦʣ 7ɺ 
ʙʘʡʨ 

III 
- 

1.04 1.1 18.4 16.0 3.6 - 0.03 

IV 2.08 0.7 19.2 12.0 1.2 - 0.03 

MNS 0900:2018 (ɿɼɸ) 0.3 10 7.0 200 100 30 1.5 0.3 
            (-) ʠʣʨʵʵʛϾʡ  

ʍϾʩʥʵʛʪ 30. ɺ-ʩʪʘʥʮ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ 
ʫʩʥʳ ʘʥʠʦʥʳ ʥʘʡʨʣʘʛʘ, ʤʛ/ʣ (2020 ʦʥ) 

ʉʦʨʴʮ ʘʚʩʘʥ ʛʘʟʨʳʥ 
ʥʵʨ 

ʉʘʨ, 
ᴇʜᴇʨ 

CO3
2- HCO3

- Cl- SO4
2- NO2

- NO3
- PO4

3- F- 
ʅʠʡʪ 

ʵʨʜʵʩʞʠʣʪ 

ɺ ʩʪʘʥʮ 
III - 158.6 40.0 151.4 - 27.4 - 0.3 520.9 

IV - 152.5 40.0 149.0 - 23.8 - 0 506.3 

ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ 
20-ʨ ʭʦʨʦʦʥʳ ʙʘʡʨ 

III  - 158.6 40.0 156.4 - 27.4 - 0.4 530.3 

IV - 152.5 40.0 144.8 - 27.1 - 0 503.4 

ɿʘʣʫʫʩ ʭʦʨʦʦʣʦʣ  
48-ʨ ʙʘʡʨ 

III  - 158.6 43.0 151.4 - 28.6 - 0.2 527.7 

IV - 152.5 40.0 150.6 - 27.9 - 0 514.0 

ʊʘʚʘʥ ʰʘʨʳʥ  
2-ʨ ʙʘʡʨ 

III  - 140.3 36.9 88.9 - 27.9 - 0.2 405.1 

IV - 97.6 35.5 87.2 - 15.4 - 1.5 329.4 

ʐʠʥʵ ʤᴇʨᴇᴇʜᴇʣ 
ʭʦʪʭʦʥ 87ɸ ʙʘʡʨ 

III  - 61 12.3 18.1 - 1.2 - 0.3 129.3 

IV - 54.9 12.3 19.8 0.01 2.5 - 0.3 118.5 

21-ʨ ʭʦʨʦʦʣʦʣ  
7ɺ ʙʘʡʨ 

III  - 61 15.4 20.6 - 3.2 - 0.3 138.7 

IV  54.9 9.2 18.1 - 0.9 - 0.3 116.2 

MNS 0900:2018 (ɿɼɸ) - 350 500 1.0 50 3.5 0.7-1.5 1000 
 (-) ʠʣʨʵʵʛϾʡ 
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 ɺ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʫʩ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʵʜ ʭװʨʯ ʙʫʡ ʫʩʥʳ III, 

IV ʫʣʠʨʣʳʥ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʳʛ ʛʨʘʬʠʢ 16-ʜ װʟװװʣʵʚ. ɻʨʘʬʠʢʘʘʩ ʭʘʨʘʭʘʜ ʩʪʘʥʮʳʥ ʫʩ 

ʙʦʣʦʥ ʵʭʥʠʡ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ ʠʦʥʫʫʜʳʥ ʪʦʦʥ ʫʪʛʳʥ ʭʫʚʴʜ ʙʘʛʘ ʟʵʨʵʛ ʟᴇʨװװʪʵʡ ʙʘʡʛʘʘ 

ʭʵʜʠʡ ʯ װʥʜʩʵʥ ʙװʪʵʮ ʥʘʡʨʣʘʛʘ ᴇᴇʨʯʣᴇʣʪʛװʡ ʙʘʡʥʘ. ʍʘʨʠʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʵʵʩ (ʊʘʚʘʥ 

ʰʘʨ, ʐʠʥʵ ʤᴇʨᴇᴇʜᴇʣ ʭʦʪʭʦʥ, 21-ʨ ʭʦʨʦʦʣʦʣ)-ʳʥ ʫʩrʛ ʩʪʘʥʮʳʥ ʫʩʥʳ ʥʘʡʨʣʘʛʘʪʘʡ 

ʭʘʨʴʮʫʫʣʘʭʘʜ ᴇᴇʨʯʣᴇʣʪʪʵʡ ʙʘʡʛʘʘ ʥʴ ɺ-ʩʪʘʥʮʳʥ ʫʩ ʊᴇʚʠʡʥ ʵʭ װװʩʚʵʨʠʡʥ ʫʩʪʘʡ 

ʭʦʣʠʣʜʩʦʥ ʙʘʡʭ ʤʘʛʘʜʣʘʣʪʘʡ. 

 
ɻʨʘʬʠʢ 16. III, IV ʫʣʠʨʣʳʥ ɺ-ʩʪʘʥʮ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ  

ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ 

ʄʠʢʨʦʵʣʝʤʝʥʪ (2020 ʦʥ): 2020 ʦʥʳ III ʫʣʠʨʘʣʜ ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ 

ɺ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʘʥʜ ʙʠʯʠʣ 

ʵʣʝʤʝʥʪװװʜʠʡʥ ʰʠʥʞʠʣʛʵʵʛ 52 װʟװװʣʵʣʪʵʵʨ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜװʥʛ ʭװʩʥʵʛʪ 31-ʜ װʟװװʣʵʚ. 

ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʵʜ 

ʭװʨʯ ʙʫʡ ʫʩ ʙʠʯʠʣ ʵʣʝʤʝʥʪʠʡʥ ʘʛʫʫʣʛʘʘʨʘʘ ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ. ʕʨװװʣ ʤʵʥʜʠʡʛ 

ʭʘʤʛʘʘʣʘʭ. ɸʶʫʣʛװʡ ʙʘʡʜʘʣ. ʋʥʜʥʳ ʫʩ. ʕʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, ʯʘʥʘʨ, ʘʶʫʣʛװʡ 

ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 0900:2018 ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʞ ʙʘʡʥʘ.  

ʍϾʩʥʵʛʪ 31. ɺ ʩʪʘʥʮ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ 
ʫʩʥʳ ʙʠʯʠʣ ʵʣʝʤʝʥʪϾϾʜʠʡʥ ʘʛʫʫʣʘʤʞ, ʤʢʛ/ʣ (2020 ʦʥ) 

 ʜװװʣʵʣʪװװʟת ˉ
MNS 0900:2018 

(ɿɼɸ) 
ɺ ʩʪʘʥʮ 

20-ʨ 
ʭʦʨʦʦ 

ɿʘʣʫʫʩ 
ʭʦʨʦʦʣʦ 

ʊʘʚʘʥ 
ʰʘʨ 

ʐʠʥʵ 
ʤᴇʨᴇᴇʜᴇʣ  

21-ʨ 
ʭʦʨʦʦʣʦʣ 

1 Ag (ʄᴇʥʛᴇ) 100 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 

2 Al (ʍᴇʥʛᴇʥʮʘʛʘʘʥ) 500 <10 <10 <10 <10 <10 <10 

3 As (ʍװʥʮʵʣ) 10 0.73 0.51 0.67 0.82 0.65 0.24 

4 ɺʘ (ɹʘʨʠ) 700 41 38 42 32 <10 <10 

5 ɺʝ (ɹʠʥʜʵʨ) 0.2 <0.1 <0.1 <0.1 0.2 0.2 <0.1 

6 Bi (ɺʠʩʤʫʪ)   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

7 Cd (ɿᴇᴇʣᴇʥʮʘʛʘʘʥ) 3 0.03 0.02 0.01 0.16 0.24 <0.01 

8 Ce (ʎʝʨʠ)   <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

9 Co (ɸʣʙʠʥ)   0.33 0.3 0.28 0.48 0.36 <0.06 

10 Cr (ʍʨʦʤ)-ʥʠʡʪ 50 <10 <10 <10 <10 <10 <10 

11 Cs (ʎʝʟʠ)   0.009 0.001 <0.001 <0.001 <0.001 <0.001 

12 Cu (ɿʵʩ) 2000 <5 <5 <5 <5 <5 <5 

13 Dy (ɼʠʩʧʨʦʟʠ)   0.002 0.001 0.001 0.001 0.004 0.004 

14 Er (ʕʨʙʠ)   0.002 0.002 0.001 0.005 0.004 0.005 

15 Eu (ɽʚʨʦʧʠ)   0.01 0.009 0.01 0.008 0.002 0.003 
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16 Ga (ɻʘʣʣʠ)   <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

17 Gd (ɻʘʜʦʣʠʥʠ)   0.003 <0.003 <0.003 <0.003 0.007 0.004 

18 Hf (ɻʘʬʥʠ)   0.019 0.019 0.02 0.005 <0.004 <0.004 

19 Hg (ʄᴇʥʛᴇʥ ʋʩ) 1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

20 Ho (ɻʦʣʴʤʠ)   0.001 <0.001 <0.001 <0.001 0.002 0.001 

21 In (ʀʥʜʠ)   0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

22 La (ʃʘʥʪʘʥ)   0.02 0.02 0.02 0.18 0.22 0.05 

23 Lu (ʃʶʪʝʮʠ)   0.002 <0.002 0.002 <0.002 <0.002 <0.002 

24 Mn (ʄʘʥʛʘʥ) 100 <5 <5 <5 <5 <5 <5 

25 Mo (ʄʦʣʠʙʜʝʥ) 70 5.6 4.8 5.3 2.3 1.1 0.9 

26 Nb (ʅʠʦʙʠ)   0.114 0.106 0.102 0.071 0.03 0.036 

27 Nd (ʅʝʦʜʠʤ)   0.01 <0.01 0.01 <0.01 0.05 0.04 

28 Ni (ʅʠʢʝʣʴ) 20 3.4 3.3 3 2.7 <0.3 <0.3 

29 P (ʬʦʩʬʦʨ) 1142 <50 <50 <50 <50 <50 <50 

30 Pb (ʍʘʨ ʪʫʛʘʣʛʘ) 10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

31 Pr (ʇʨʘʟʝʦʜʠʤ)   <0.006 <0.006 <0.006 <0.006 0.01 0.007 

32 Rb (ʈʫʙʠʜʠ)   0.26 0.26 0.27 0.28 0.14 0.16 

33 Sb (ʍʵʚʨʵʛ ʮʘʛʘʘʥ) 20 <0.2 <0.2 <0.2 0.4 0.5 <0.2 

34 Sc (ʉʢʘʥʜʠ)   4 4 4 4 3 3 

35 Se (ʉʝʣʝʥ) 40 <0.2 <0.2 <0.2 <0.2 0.2 <0.2 

36 Sm (ʉʘʤʘʨʠ)   0.004 <0.002 0.002 <0.002 0.009 0.004 

37 Sn (ʎʘʛʘʘʥʪʫʛʘʣʛʘ)   <0.1 <0.1 <0.1 0.2 0.3 <0.1 

38 Sr (ʉʪʨʦʥʮʠ) 2000 729 729 741 570 99 120 

39 Ta (ʊʘʥʪʘʣ)   0.149 0.165 0.175 0.116 0.03 0.06 

40 Tb (ʊʝʨʙʠ)   <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 

41 Te (ʊʝʣʣʫʨ)   <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

42 Th (ʊʦʨʠ)   0.003 0.004 0.004 <0.002 0.003 0.003 

43 Ti (ʊʠʪʘʥ)   <10 <10 <10 <10 <10 <10 

44 Tl (ʊʘʣʣʠ)   <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 

45 Tm (ʊʫʣʠ)   0.001 <0.001 <0.001 <0.001 0.001 0.001 

46 U (ʋʨʘʥ) 30 3.95 3.85 4.2 2.91 0.116 0.18 

47 V (ɺʘʥʘʜʠ)   <10 <10 <10 <10 <10 <10 

48 W (ɺʦʣʴʬʨʘʤ)   1.9 1.72 1.7 0.99 1.22 1.2 

49 Y (ʀʪʪʨʠ)   0.041 0.026 0.029 0.209 0.301 0.046 

50 Yb (ʀʪʪʝʨʙʠ)   0.004 0.004 0.003 0.004 0.005 0.004 

51 Zn (ʎʘʡʨ) 5000 <5 7 <5 93 56 63 

52 Zr (ʎʠʨʢʦʥʠ)   <0.05 <0.05 <0.05 0.19 0.27 <0.05 

ɹʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ϾʟϾϾʣʵʣʪ (2020 ʦʥ): ɺ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ 

ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʵʜ ʭװʨʯ ʙʫʡ ʫʩʘʥʜ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ʰʠʥʞʠʣʛʵʵʛ 6 

 ʥʛʵʵʩ ʭʘʨʘʭʘʜװʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװװʟװ ʩʥʵʛʪ 32-ʪװʥʛ ʭװʣʵʣʪʵʵʨ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜװװʟװ

ɺ-ʩʪʘʥʮ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩ ʥʴ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ װʟװװʣʵʣʪʵʵʨʵʵ ñʍװʨʵʵʣʵʥ ʙʫʡ 

ʦʨʯʠʥ. ʕʨװװʣ ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ. ɸʶʫʣʛװʡ ʙʘʡʜʘʣ. ʋʥʜʥʳ ʫʩ. ʕʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, 

ʯʘʥʘʨ, ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 0900:2018 ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʳʛ  ʭʘʥʛʘʞ ʙʘʡʥʘ. 

ʍϾʩʥʵʛʪ 32. B ʩʪʘʥʮ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ   
ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ϾʟϾϾʣʵʣʪ (2020 ʦʥ) 

ʉʦʨʴʮ ʘʚʩʘʥ 
ʛʘʟʨʳʥ ʥʵʨ 

ʋʣʠʨʘʣ  
1ʤʣ ʩʦʨʴʮʦʥʜ 100 ʤʣ ʩʦʨʴʮʦʥʜ 

25 ʤʣ 
ʩʦʨʴʮʦʥʜ 

ʅʠʡʪ ʥʷʥʛʠʡʥ 
ʪʦʦ 

ɻʵʜʵʩʥʠʡ ʙװʣʛʠʡʥ 
ʥʠʡʪ ʥʷʥʛʠʡʥ ʪʦʦ 

E.ʩoli 
ʍʘʣʫʫʥʜ 

ʪʵʩʚʵʨʪʵʡ E.ʩoli 
Salmonella/ 

Shigella 

ɺ ʩʪʘʥʮ 
III 1 0 - - -/- 

IV 1 0 - - -/- 

III 2 0 - - -/- 
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20-ʨ ʭʦʨʦʦʥʳ 
ʙʘʡʨ 

IV 
1 0 - - -/- 

ɿʘʣʫʫʩ 
ʭʦʨʦʦʣʦʣ 

III 1 0 - - -/- 

IV 0 0 - - -/- 

ʊʘʚʘʥ ʰʘʨʳʥ 
ʙʘʨʠʣʛʘ 

III 61 0 - - -/- 

IV 43 0 - - -/- 

ʐʠʥʵ 
ʤᴇʨᴇᴇʜᴇʣ 

III 14 0 - - -/- 

IV 9 0 - - -/- 

21-ʨ ʭʦʨʦʦʣʦʣ 
III 29 0 - - -/- 

IV 8 0 - - -/- 

MNS 0900:2018 (ɿɼɸ) <100 0 - - - 
(-) ʠʣʨʵʵʛϾʡ 

ɺ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ 

ʫʩʥʳ ʩʫʜʘʣʛʘʘ (2021-2022 ʦʥ): 2021-2022 ʦʥʜ ɺ-ʩʪʘʥʮʳʥ ʵʭʥʠʡ ʭʵʨʵʛʣʵʛʯ ʙʦʣʦʭ 1 ʢʤ-

ʥ ʟʘʡʜ ʦʨʰʠʭ 2014 ʦʥʜ ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʦʥ ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ 20-ʨ ʭʦʨʦʦʥʳ ʙʘʡʨ, 1.2 ʢʤ-

ʪ ʙʘʡʨʣʘʭ 1956 ʦʥʜ ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʦʥ  ɻʘʣ ʫʥʪʨʘʘʭ 18-ʨ ʘʥʛʠ, ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯ ʙʦʣʦʭ 

3.5 ʢʤ-ʪ ʦʨʰʠʭ 1960 ʦʥʜ ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʦʥ ʄʦʥʦʩ ʵʤ ʩʫʜʣʘʣʳʥ ʭװʨʵʵʣʵʥ, 2011 ʦʥʜ 

ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʦʥ ʄʠʰʵʵʣ ʵʤʥʵʣʛʠʡʥ ʫʩʥʘʘʩ ʩʦʨʴʮ ʘʚʯ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʫʫʣʩʘʥ ʙʦʣʥʦ.  

ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ɺ-ʩʪʘʥʮ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʩʦʣʙʠʣʮʦʣ, 

ʬʠʟʠʢ-ʭʠʤʠʡʥ װʟװװʣʵʣʪװװʜʠʡʛ ʭװʩʥʵʛʪ 33-ʜ װʟװװʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ɺ 

ʩʪʘʥʮ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ pH 6.29-7.75 ʙʫʶʫ ʩʘʘʨʤʘʛ ʦʨʯʠʥʪʦʡ, ʮʘʭʠʣʛʘʘʥ 

ʜʘʤʞʫʫʣʘʭ ʯʘʥʘʨ (EC) 48.1-61.2 mS/m, ʠʩʵʣʜʵʥ ʘʥʛʠʞʨʘʭ ʧʦʪʝʥʮʠʘʣ ʙʦʣʦʭ (ORP) 202-

235 mV, ʥʠʡʪ ʫʫʩʩʘʥ ʜʘʚʩ ʙʫʶʫ (TDS) 233-501 ppm ʙʘʡʥʘ. ʊʠʡʤʵʵʩ ʩʪʘʥʮ ʙʦʣʦʥ 

ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩ ʬʠʟʠʢ-ʭʠʤʠʡʥ װʟװװʣʵʣʪʵʵʨʵʵ ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ, ʕʨװװʣ ʤʵʥʜʠʡʛ 

ʭʘʤʛʘʘʣʘʭ, ɸʶʫʣʛװʡ ʙʘʡʜʘʣ. ʋʥʜʥʳ ʫʩ, ʕʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, ʯʘʥʘʨ ʘʶʫʣʛװʡ 

ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 0900:2018 ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʞ ʙʘʡʥʘ. 
 

ʍϾʩʥʵʛʪ 33. B ʩʪʘʥʮ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʙʘʡʨʰʠʣ, ʫʩʥʳ  
ʬʠʟʠʢ-ʭʠʤʠʡʥ ϾʟϾϾʣʵʣʪ (2021-2022 ʦʥ) 

ʉʦʨʴʮ ʘʚʩʘʥ 
ʛʘʟʨʳʥ ʥʵʨ 

ʉʦʣʙʠʮʣʳʥ 
ʮʵʛ 

ʆʥ ʋʣʠʨʘʣ pH 
EC, 

mS/m 
ORP, 
mV 

TDS, 
ppm 

ɺ ʩʪʘʥʮ 
N 47o54'12.2'' 
E 106o48'52.6'' 

2021 III 6.36 55.9 235 279 

2022 

I 6.7 53.7 221 497 

II 7.2 49.9 202 255 

III 7.3 55.6 208.2 281 

IV 7.57 61.2 214.5 306 

ɻʘʣ ʫʥʪʨʘʘʭ 
18-ʨ ʘʥʛʠ 

N 47o54'13.7'' 
E 106o48'02.6'' 

2021 III 6.29 50.2 229 251 

2022 

I 6.8 54.5 217 499 

II 7.13 48.1 203 241 

III 7.44 53.9 210 270 

IV 7.75 59.6 216.8 298 

ɹʘʷʥʛʦʣ 
ʜװװʨʵʛ 20-ʨ 
ʭʦʨʦʦ 

N 47o54'24.0'' 
E 106o47'03.2'' 

2021 III 6.40 55.1 233 275 

2022 

I 6.85 53.6 218 500 

II 7.13 50 203 233 

III 7.42 55.3 210.2 268 

IV 7.71 60.7 220.4 304 

ʄʦʥʦʩ ʵʤ 
ʩʫʜʣʘʣʳʥ 
ʭװʨʵʵʣʵʥ 

 
N 47o54'24.0'' 
E 106o47'03.2'' 

2021 III 6.42 54.5 228 272 

2022 

I 6.73 54.3 219 501 

II 7.14 50.2 206 249 

III 7.33 54.9 217 273 

IV 7.53 59.6 227 298 
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ʄʠʰʵʵʣ 
ʵʤʥʵʣʵʛ 

N  47o54'23.0'' 
E 106o47'07.8'' 

2021 III 6.34 55.5 233 277 

2022 

I 6.75 53.3 218 497 

II 7.11 48.7 205 244 

III 7.4 54.3 214 271 

IV 7.69 59.8 223 299 

ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʵʭ װװʩʚʵʨʠʡʥ ɺ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʫʩʳʛ 

ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ ʫʩʪʘʡ ʭʘʨʴʮʫʫʣʞ ʭװʩʥʵʛʪ 34, 35-ʜ װʟװװʣʵʚ. 

ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ɺ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʫʩʥʳ 

 ʣʜʵʛʜʵʣ ʭʣʦʨ 0.3 ʤʛ/ʣ, ʵʭʥʠʡ ʭʵʨʵʛʣʵʛʯʠʡʥ ʫʩʘʥʜ 0.15-0.17 ʤʛ/ʣ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʛʘʘ ʙʦʣװ

ʙʫʩʘʜ ʮʵʛװװʜʠʡʥ ʫʩʘʥʜ ʠʣʨʵʵʛװʡ (ɻʨʘʬʠʢ 17). ʕʥʵ ʥʴ ʪʫʭʘʡʥ ᴇʜʨʠʡʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪ 

ʭʠʡʩʵʥ ʭʣʦʨʳʥ ʪʫʥ ʭʵʤʞʵʵ, ʮʵʛװװʜʠʡʥ ʟʘʡʥʘʘʩ ʭʘʤʘʘʨʯ ʙʘʡʛʘʘʛ ʠʣʪʛʵʞ ʙʘʡʥʘ.  

 
ɻʨʘʬʠʢ 17. ñɺò ʩʪʘʥʮ ʙʦʣʦʥ ʭʵʨʣʵʛʯʜʠʡʥ ʫʩʥʳ Ͼʣʜʵʛʜʵʣ ʭʣʦʨʳʥ ʘʛʫʫʣʛʘ 

ɺ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʩʥʠʡ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ ʥʠʡʪ ʭʘʪʫʫʣʘʛ 

4.8-5.6 ʤʛ-ʵʢʚ/ʣ ʙʫʶʫ ʟᴇᴇʣᴇʚʪᴇʨᴇᴇʩ ʭʘʪʫʫʚʪʘʨ, ʥʠʡʪ ʵʨʜʵʩʞʠʣʪ 400.71-519.53 ʤʛ/ʣ ʙʫʶʫ 

ʮʵʥʛʵʛʵʵʩ ʮʵʥʛʵʛʜװװ ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. תʥʜʩʵʥ ʢʘʪʠʦʥʫʫʜʘʘʩ ʢʘʣʴʮʠʡʥ 

ʠʦʥ ʜʘʚʘʤʛʘʡʣʞ (Ca2+) 74.07-96.19 ʤʛ/ʣ, ʥʘʪʨʠ (Na++K+) 19.19-50.07 ʤʛ/ʣ, ʤʘʛʥʠ (Mg2+) 

9.73-17.02 ʤʛ/ʣ ʘʥʠʦʥʫʫʜʘʘʩ ʛʠʜʨʦʢʘʨʙʦʥʘʪʳʥ ʠʦʥ (HCO3
-) 134.2-158.6 ʤʛ/ʣ, ʩʫʣʴʬʘʪ 

(SO4
2-) 99.6-148.1 ʤʛ/ʣ, ʭʣʦʨ (CI-) 27.8-49.2 ʤʛ/ʣ, ʥʠʪʨʘʪ (NO3

-) 11.3-21.7 ʤʛ/ʣ, ʬʪʦʨ (F-) 

0-0.6 ʤʛ/ʣ  ʪʫʩ ʪʫʩ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʥʘ (ʍװʩʥʵʛʪ 34, 35). װתʥʵʵʩ װʟʵʭʵʜ ɺ-ʩʪʘʥʮʳʥ 

ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ (ʵʭʥʠʡ, ʵʮʩʠʡʥ) ʫʩʥʳ ʬʪʦʨʳʥ 

ʠʦʥʳ ʘʛʫʫʣʛʘ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪʘʜ ʪʫʩʛʘʛʜʩʘʥ ʜʦʦʜ 

ʭװʨʵʭʛװʡ ʙʘʡʛʘʘ ʥʴ MNS 0900:2018-ʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. 

ʍϾʩʥʵʛʪ 34.  ɺ-ʩʪʘʥʮ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ  
ʢʘʪʠʦʥʳ ʥʘʡʨʣʘʛʘ, ʤʛ/ʣ (2021-2022 ʦʥ) 

ʉʦʨʴʮ ʘʚʩʘʥ 
ʛʘʟʨʳʥ ʥʵʨ 

ʆʥ, 

ʫʣʠʨʘʣ   
ʇʀʏ 

ʅʠʡʪ 
ʭʘʪʫʫʣʘʛ, 
ʤʛ-ʵʢʚ/ʣ 

 ʣʜʵʛʜʵʣת
ʭʣʦʨ 

Na+ K+ Ca2+ Mg2+ NH4
+ Feʥʠʡʪ 

ɺ ʩʪʘʥʮ 

2021 III 10.0 5.6 0.3 37.8 96.2 9.73     

2022 

I 1.36 5.2 0.3 14.2 76.0 17.0 - - 

II 1.5 5.2 0.3 17.7 80.0 14.5 -   

III 1.4 5.3 0.3 24.6 82.0 11.7 - - 

IV 0 5.0 0.3 16.6 80.0 12.6 - - 

2021 III 4.3 4.9 - 24.9 74.1 14.5 - - 
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ɻʘʣ ʫʥʪʨʘʘʭ 
18-ʨ ʘʥʛʠ 

2022 

I 2.80 5.2 - 26.8 76.0 17.0 - - 

II 3.21 5 - 21.7 76.0 14.5 - - 

III 3.10 5.2 - 32.9 82.0 12.1     

IV 0 5   34.9 80.0 12.1 - - 

ɹʘʷʥʛʦʣ 
ʜװװʨʵʛ 20-ʨ 
ʭʦʨʦʦ 

2021 III 3.3 5.2 0.17 29.4 84.1 12.1 - - 

2022 

I 2.39 4.8 0.15 20.9 80.0 9.73 - - 

II 1.57 5 0.15 23.6 84.0 9.73 - - 

III 1.86 5 0.16 19.7 87.1 8.8     

IV 0 5 0.16 28.6 80.0 12.1 - - 

 ʄʦʥʦʩ ʵʤ 
ʩʫʜʣʘʣʳʥ 
ʭװʨʵʵʣʵʥ 

2021 III 4.78 5.3 0 40.4 80.1 15.8 - - 

2022 

I 0.82 4.8 0 35.5 74.0 13.3 - - 

II 1.61 5 0 18.1 84.0 9.73 - - 

III 1.45 4.8 0 19.6 87.0 8.76     

IV 0 5 0 34.8 80.0 12.1 - - 

ʄʠʰʵʵʣ 
ʵʤʥʵʣʵʛ 

2021 III 3.30 5.2 0 50.0 82.1 13.3 - - 

2022 

I 2.47 5 0 29.3 80.0 12.1 - - 

II 1.57 4.8 0 28.9 80.0 9.73 - - 

III 1.34 5 0 26.9 82.0 8.63 - - 

IV 0 5 0 26.2 80.0 12.1 - - 

MNS 0900:2018 (ɿɼɸ) 10 7 0.3 200 100 30 1.5 0.3 
                                                                                                                            (-) ʠʣʨʵʵʛϾʡ 

ʍϾʩʥʵʛʪ 35.  ɺ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛϾʡʞϾϾʣʵʣʪʠʡʥ ʜʘʨʘʘʭ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ 
ʫʩʥʳ ʘʥʠʦʥʳ ʥʘʡʨʣʘʛʘ, ʤʛ/ʣ (2021-2022 ʦʥ) 

ʉʦʨʴʮ ʘʚʩʘʥ 
ʛʘʟʨʳʥ ʥʵʨ 

ʆʥ, 
ʫʣʠʨʘʣ 

CO3
2- HCO3

- Cl- SO4
2- NO2

- NO3
- PO4

3- F- 
ʅʠʡʪ 

ʵʨʜʵʩʞʠʣʪ 

ɺ ʩʪʘʥʮ 

2021 III - 158.6 49.1 137.4 - 21.1 - - 509.96 

2022 

I - 134.2 41.7 103.7 - 17.5 - 0.04 404.39 
II - 134.2 27.8 132.5 - 14.0 - 0.19 420.84 
III - 134.4 35.3 124.2 - 16.0 - - 435.38 
IV - 140.3 38.6 99.6 - 13.3 - - 400.71 

ɻʘʣ ʫʥʪʨʘʘʭ 
18-ʨ ʘʥʛʠ 

2021 III - 146.4 36.8 103.7 - 20.5 - 0.6 421.21 

2022 

I - 134.2 38.2 136.6 - 15.3 0.002 0.04 444.30 
II - 140.3 27.8 126.7 - 13.8 - 0.31 421.04 
III - 145.1 33.1 128.6 - 15.0 - - 457.32 
IV - 152.5 42.1 123.5 - 16.3 - - 461.59 

ɹʘʷʥʛʦʣ 
ʜװװʨʵʛ 20-ʨ 
ʭʦʨʦʦ 

2021 III - 158.6 39.9 112.8 - 21.7 - - 458.79 

2022 

I - 134.2 34.8 108.6 - 16.7 0.002 - 405.05 
II - 134.2 27.8 137.4 - 11.3 0.002 0.13 428.21 
III - 146.4 33.4 124.3 - 11.5 - - 438.08 
IV - 158.6 38.6 111.1 0.03 11.9 - - 441.11 

ʄʦʥʦʩ ʵʤ 
ʩʫʜʣʘʣʳʥ 
ʭװʨʵʵʣʵʥ 

2021 III - 158.6 43.0 136.6 - 21.6 - - 496.29 

2022 

I - 140.3 27.8 143.2 0.002 17.4 - - 451.76 
II - 140.3 27.8 119.3 - 13.7 - - 413.10 
III - 143.2 28.4 121.0 - 14.1 - - 423.93 
IV - 146.4 38.6 133.3 - 12.6 - - 458.04 

ʄʠʰʵʵʣ 
ʵʤʥʵʣʵʛ 

2021 III - 158.6 46.1 148.1 - 21.1 - - 519.53 

2022 

I - 134.2 34.7 136.6 - 15.7 - 0.1 442.84 
II - 134.2 27.8 136.6 0.002 14.2 - - 431.54 
III - 143.2 35.0 122.6 - 12.4 - - 437.65 
IV - 152.5 42.1 108.6 - 11.9 - - 433.65 

                                                                                                                                          (-) ʠʣʨʵʵʛϾʡ 

ʊʫʩ ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ ʞʠʣ, 

ʫʣʠʨʣʘʘʩ ʭʘʤʘʘʨʩʘʥ ʭʘʤʘʘʨʣʳʛ ʛʨʘʬʠʢ 18, 19, 20-ʜ װʟװװʣʵʚ. ɻʨʘʬʠʢʘʘʩ ʭʘʨʘʭʘʜ ɺ 
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ʩʪʘʥʮʳʥ ʫʩ ʥʴ ʫʣʠʨʣʘʘʩ ʭʘʤʘʘʨʩʘʥ ᴇᴇʨʯʣᴇʣʪʛװʡ ʙʘʡʥʘ. ʄᴇʥ ʫʛ ʩʪʘʥʮʳʥ 

ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ (2021-2022 ʦʥʳ) ʫʩʥʳ ʠʦʥʫʫʜ ʪʦʦʥ 

ʫʪʛʳʥ ʭʫʚʴʜ ʙʘʛʘ ʟʵʨʵʛ ʟᴇʨװװʪʵʡ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ װʥʜʩʵʥ ʙװʪʵʮ ʥʘʡʨʣʘʛʘ ᴇᴇʨʯʣᴇʣʪʛװʡ 

ʙʘʡʥʘ. 

 
ɻʨʘʬʠʢ 18. 2021-2022 ʦʥʳ ɺ-ʩʪʘʥʮʳʥ  ʫʩʥʳ 

ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ 

 
ɻʨʘʬʠʢ 19. 2022 ʦʥʳ ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ 
ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ 

 
ɻʨʘʬʠʢ 20.  2021-2022 ʦʥʳ  ɺ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛϾʡʞϾϾʣʵʣʪʠʡʥ ʜʘʨʘʘʭ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ 

ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ 

ʄʠʢʨʦʵʣʝʤʝʥʪ: ɺ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ 

ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʘʥʜ ʙʠʯʠʣ ʵʣʝʤʝʥʪװװʜʠʡʥ ʰʠʥʞʠʣʛʵʵʛ 52 װʟװװʣʵʣʪʵʵʨ ʪʦʜʦʨʭʦʡʣʩʦʥ 

ʜװʥʛ ʭװʩʥʵʛʪ 36-ʜ װʟװװʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ɺ ʩʪʘʥʮʳʥ 

ʭʘʣʜʚʘʨʛװʡʞװװʣʩʵʥ ʫʩ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʠʜ ʭװʨʩʥʠʡ ʜʘʨʘʘʭ ʫʩ ʥʴ ʙʠʯʠʣ ʵʣʝʤʝʥʪװװʜʠʡʥ 

ʘʛʫʫʣʛʘʘʨʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 0900:2018-ʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʞ ʙʘʡʥʘ.   

ʍϾʩʥʵʛʪ 36. ɺ ʩʪʘʥʮ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥ r
ʫʩʥʳ ʙʠʯʠʣ ʵʣʝʤʝʥʪϾϾʜʠʡʥ ʘʛʫʫʣʘʤʞ, ʤʢʛ/ʣ (2021-2022 ʦʥ) 

 ʜװװʣʵʣʪװװʟת ˉ
MNS 

0900:2018 
(ɿɼɸ) 

ɺ ʩʪʘʥʮ 

ɻʘʣ 
ʫʥʪʨʘʘʭ 

18-ʨ  
ʘʥʛʠ 

20-ʨ ʭʦʨʦʦ 
 ʄʦʥʦʩ ʵʤ 
ʩʫʜʣʘʣʳʥ 
ʭװʨʵʵʣʵʥ 

 
ʄʠʰʵʵʣ 
ʵʤʥʵʣʵʛ 

2021 2022 2021 2021 2022 2021 2022 2021 

1 Ag (ʄᴇʥʛᴇ) 100 <10 <0.2 <10 <10 <0.2 <10 <0.2 <10 

2 Al (ʍᴇʥʛᴇʥʮʘʛʘʘʥ) 500 1.4 <10 1.3 1.3 <10 1.2 <10 1.2 

3 As (ʍװʥʮʵʣ) 10 0.84 0.75 0.86 0.81 0.47 0.74 0.29 1.01 

4 ɺʘ (ɹʘʨʠ) 700 26 32 23 25 29 21 31 25 

5 ɺʝ (ɹʠʥʜʵʨ) 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

6 Bi (ɺʠʩʤʫʪ)   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

7 Cd (ɿᴇᴇʣᴇʥʮʘʛʘʘʥ) 3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
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8 Ce (ʎʝʨʠ)   <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

9 Co (ɸʣʙʠʥ)   0.26 0.31 0.23 0.33 0.35 0.27 0.12 0.23 

10 Cr (ʍʨʦʤ)-ʥʠʡʪ 50 <10 <10 <10 <10 <10 <10 <10 <10 

11 Cs (ʎʝʟʠ)   <0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

12 Cu (ɿʵʩ) 2000 <5 <5 <5 <5 <5 <5 <5 <5 

13 Dy (ɼʠʩʧʨʦʟʠ)   <0.001 0.005 0.001 0.001 <0.001 0.001 <0.001 0.003 

14 Er (ʕʨʙʠ)   <0.001 0.003 <0.001 0.004 0.003 0.001 0.003 0.004 

15 Eu (ɽʚʨʦʧʠ)   0.008 0.009 0.008 0.007 0.006 0.005 0.003 0.006 

16 Ga (ɻʘʣʣʠ)   <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

17 Gd (ɻʘʜʦʣʠʥʠ)   <0.003 0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.005 

18 Hf (ɻʘʬʥʠ)   <0.004 0.122 <0.004 <0.004 0.029 <0.004 0.006 <0.004 

19 Hg (ʄᴇʥʛᴇʥ ʋʩ) 1 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

20 Ho (ɻʦʣʴʤʠ)   <0.001 0.001 <0.001 <0.001 0.001 <0.001 <0.001 0.001 

21 In (ʀʥʜʠ)   <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

22 La (ʃʘʥʪʘʥ)   0.01 0.02 0.02 0.03 0.04 0.01 0.02 0.05 

23 Lu (ʃʶʪʝʮʠ)   <0.002 0.002 <0.002 <0.002 <0.002 <0.002 0.002 <0.002 

24 Mn (ʄʘʥʛʘʥ) 100 <5 <5 <5 <5 12 <5 14 <5 

25 Mo (ʄʦʣʠʙʜʝʥ) 70 2.3 5.7 1.7 1.9 3 2 2 1.9 

26 Nb (ʅʠʦʙʠ)   <0.005 0.238 <0.005 <0.005 0.036 <0.005 0.018 <0.005 

27 Nd (ʅʝʦʜʠʤ)   <0.01 <0.01 0.01 0.02 0.01 <0.01 0.01 0.03 

28 Ni (ʅʠʢʝʣʴ) 20 5.3 2.3 3.5 5.5 2.9 3.8 <0.3 3.2 

29 P (ʬʦʩʬʦʨ) 1142 <50 67 <50 <50 66 <50 68 <50 

30 Pb (ʍʘʨ ʪʫʛʘʣʛʘ) 10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

31 Pr (ʇʨʘʟʝʦʜʠʤ)   <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 0.006 

32 Rb (ʈʫʙʠʜʠ)   0.21 0.3 0.18 0.22 0.17 0.18 0.07 0.18 

33 Sb (ʍʵʚʨʵʛ ʮʘʛʘʘʥ) 20 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 

34 Sc (ʉʢʘʥʜʠ)   5 2 5 5 2 5 <1 5 

35 Se (ʉʝʣʝʥ) 40 <0.2 3.5 <0.2 <0.2 1.7 <0.2 1 <0.2 

36 Sm (ʉʘʤʘʨʠ)   <0.002 <0.002 <0.002 0.002 0.006 <0.002 0.005 0.004 

37 Sn (ʎʘʛʘʘʥʪʫʛʘʣʛʘ)   <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

38 Sr (ʉʪʨʦʥʮʠ) 2000 756 655 746 730 649 755 655 772 

39 Ta (ʊʘʥʪʘʣ)   0.012 0.217 0.006 0.003 0.061 0.008 0.03 0.009 

40 Tb (ʊʝʨʙʠ)   <0.002 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 

41 Te (ʊʝʣʣʫʨ)   <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

42 Th (ʊʦʨʠ)   <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 

43 Ti (ʊʠʪʘʥ)   <10 <10 <10 <10 <10 <10 <10 <10 

44 Tl (ʊʘʣʣʠ)   <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 

45 Tm (ʊʫʣʠ)   <0.001 0.002 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 

46 U (ʋʨʘʥ) 30 3.63 3.2 3.76 3.55 3.2 3.73 1.99 3.72 

47 V (ɺʘʥʘʜʠ)   <10 <10 <10 <10 <10 <10 <10 <10 

48 W (ɺʦʣʴʬʨʘʤ)   <0.05 3.28 1.7 1.72 0.73 0.99 0.23 1.22 

49 Y (ʀʪʪʨʠ)   0.018 0.031 0.029 0.026 0.029 0.209 0.02 0.301 

50 Yb (ʀʪʪʝʨʙʠ)   0.004 0.009 0.003 0.004 0.006 0.004 0.005 0.005 

51 Zn (ʎʘʡʨ) 5000 <5 10 <5 7 20 93 33 56 

52 Zr (ʎʠʨʢʦʥʠ)   <0.05 0.18 <0.05 <0.05 <0.05 0.19 <0.05 0.27 

ɹʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ϾʟϾϾʣʵʣʪ (2021-2022 ʦʥ): ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ɺ-ʩʪʘʥʮʳʥ 

ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʘʥʜ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ 

ʰʠʥʞʠʣʛʵʵʛ 6 װʟװװʣʵʣʪʵʵʨ ʪʦʜʦʨʭʦʡʣʞ װʨ ʜװʥʛ ʭװʩʥʵʛʪ 37-ʜ ʭʘʨʫʫʣʘʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ 

ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ 2022 ʦʥʳ II ʫʣʠʨʘʣʜ ɻʘʣ ʫʥʪʨʘʘʭ 18-ʨ ʘʥʛʠ, I, II, IV ʫʣʠʨʘʣʜ ɹʘʷʥʛʦʣ 

ʜװװʨʛʠʡʥ 20-ʨ ʭʦʨʦʦʥʳ ʙʘʡʨʥʳ ʫʩʘʥʜ ʥʠʡʪ ʥʷʥʛʠʡʥ ʪʦʦ ʩʪʘʥʜʘʨʪ ʭʵʤʞʵʵʥʵʵʩ ʭʵʪʵʨʩʵʥ 

ʙʘʡʛʘʘ ʥʴ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 0900:20188-ʥ 

ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. 
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ʍϾʩʥʵʛʪ 37. B-ʩʪʘʥʮ, ʵʭʥʠʡ ʙʦʣʦʥ ʵʮʩʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ  ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ϾʟϾϾʣʵʣʪ 

ʉʦʨʴʮ ʘʚʩʘʥ 
ʛʘʟʨʳʥ ʥʵʨ 

ʆʥ  ʋʣʠʨʘʣ  
ʅʠʡʪ 

ʥʷʥʛʠʡʥ ʪʦʦ 

ɻʵʜʵʩʥʠʡ 
ʙװʣʛʠʡʥ ʥʠʡʪ 
ʥʷʥʛʠʡʥ ʪʦʦ 

Salmonella/ 
Shigella 

Escherichia 
coli 

ʍʘʣʫʫʥ 
ʪʵʩʚʵʨʪʵʡ 
ʙʘʢʪʝʨʠ 

ɺ ʩʪʘʥʮ 

2021 lll 0 0 - - - 

2022 

l 2 0 - - - 

ll 0 0 - - - 

lV 3 0 - - - 

ɻʘʣ  ʫʥʪʨʘʘʭ 
ʘʚʨʘʭ 18-ʨ 
ʘʥʛʠ 

2022 

l 14 0 - - - 

ll 314 0 - - - 

lV 40 0 - - - 

ɹʘʷʥʛʦʣ 
ʜװװʨʛʠʡʥ 20-ʨ 
ʭʦʨʦʦ 

2021 lll 20 0 - - - 

2022 

l 276 0 - - - 

ll 100< 0 - - - 

lV 100< 0 - - - 

 ʄʦʥʦʩ ʵʤ 
ʩʫʜʣʘʣʳʥ 
ʭװʨʵʵʣʵʥ 

2021 lll 17 0 - - - 

2022 

l 3 0 - - - 

ll 4 0 - - - 

lV 4 0 - - - 

 ʄʠʰʵʵʣ 
ʵʤʥʵʣʵʛ  

2021 lll 13 0 - - - 

2022 

l 0 0 - - - 

ll 81 0 - - - 

lV 93 0 - - - 

MNS 0900:2018 (ɿɼɸ) <100 0 - 0 - 
(-) ʠʣʨʵʵʛϾʡ 

ʎʘʮʨʘʛʠʡʥ ʘʶʫʣʛϾʡʥ ϾʟϾϾʣʵʣʪ: ɺ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ 

ʫʩʘʥʜ 222Rn ʙʦʣʦʥ ʪװװʥʠʡ ʟʘʜʨʘʣʳʥ ʙװʪʵʵʛʜʵʭװװʥ ʙʦʣʦʭ 226Ra, 238U, 214Pb, 214Bi ʟʵʨʵʛ 

 ʥʛʵʵʩװʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװװʟװ ʩʥʵʛʪ 38-ʜװʥʛ ʭװʨ ʜװ ʜʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥװװʣʵʣʪװװʟװ

ʭʘʨʘʭʘʜ ɺ-ʩʪʘʥʮʳʥ ʫʩʘʥʜ ʨʘʜʦʥ (222Rn) 121 ɹʢ/ʣ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʛʘʘ ʥʴ  ʄʦʥʛʦʣ ʫʣʩʘʜ 

ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 0900:2018 ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. 

ʍϾʩʥʵʛʪ 38. ɺ ʩʪʘʥʮʳʥ ʫʩʥʳ ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛϾʡʥ ϾʟϾϾʣʵʣʪ, ɹʢ/ʣ (2021 ʦʥ) 

ʉʦʨʴʮ ʘʚʩʘʥ ʛʘʟʨʳʥ ʥʵʨ 
ʀʟʦʪʦʧʳʥ ʵʟʣʵʭװװʥʠʡ ʠʜʵʚʭ 

214Pb 214Bi 222Rn 226Ra 238U 

ɺ ʩʪʘʥʮ 109 133 121 <0.4 <0.4 

ʀʣʨװװʣʵʭ ʜʦʦʜ ʭʷʟʛʘʘʨ (1ʣ 
ʵʟʣʵʭװװʥʪʵʡ, 1 ʮʘʛ ʭʵʤʞʠʭ װʝʜ) 

0.3 0.5 0.4 0.4 0.4 

MNS 0900:2018 (ɿɼɸ) - - 100 0.5 
0.37 

(0.03ʤʛ/ʣ) 

 

ɼϾʛʥʵʣʪ: ʄʘʭ ʢʦʤʙʠʥʘʪʳʥ ʵʭ װװʩʚʵʨ ʙʫʶʫ ɺ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʩʥʠʡ 

ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩ ʥʴ ʩʘʘʨʤʘʛ ʦʨʯʠʥʪʦʡ, ʟᴇᴇʣᴇʚʪᴇʨᴇᴇʩ ʭʘʪʫʫʚʪʘʨ, 

ʮʵʥʛʵʛʵʵʩ ʮʵʥʛʵʛʜװװ, ʛʠʜʨʦʢʘʨʙʦʥʘʪ, ʩʫʣʴʬʘʪ-ʢʘʣʴʮʠʡʥ ʪᴇʨʣʠʡʥ ʫʩʥʳ ʘʥʛʠʣʘʣʜ 

ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʄᴇʥ ɺ ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʫʩ ʨʘʜʦʥʳ 

ʘʛʫʫʣʛʘʘʨʘʘ, ʩʪʘʥʮ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʛʘ ʄʦʥʛʦʣ ʫʣʩʘʜ 

ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪʘʜ ʪʫʩʛʘʛʜʩʘʥ ʜʦʦʜ ʫʪʛʘʜ ʭװʨʵʭʛװʡ ʙʘʡʛʘʘ ʥʴ 

MNS 0900:2018-ʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. ɺ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ 

ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ ʠʦʥʫʫʜʳʥ ʪʦʦʥ ʫʪʛʘ ʙʘʛʘ ʟʵʨʵʛ ʟᴇʨװװʪʵʡ ʭʵʜʠʡ ʯ 

  .ʡ ʙʘʡʥʘװʪʵʮ ʥʘʡʨʣʘʛʘ ᴇᴇʨʯʣᴇʣʪʛװʥʜʩʵʥ ʙװ
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II ɹתʃʕɻ.  ʆʈɻɸʅʀʂ ɹתʈʕʃɼʕʍתתʅʀʁ ʉʋɼɸʃɻɸɸ 

ɼʵʣʭʠʡʥ ʦʣʦʥ ʫʣʩ ʦʣʙʦʨʣʦʥ ʘʚʯ ʪװʛʵʵʞ ʙʫʡ ʫʩʘʘ ʦʣʦʥ ʭװʥʠʡʛ ʭʘʤʘʨʩʘʥ ʭʘʣʜʚʘʨʪ 

ᴇʚʯʠʥ ʪʘʨʭʘʭʘʘʩ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʞ ʭʘʣʜʚʘʨʛװʡʞװװʣʜʵʛ ʜʵʛʣʵʤ ʪʦʛʪʩʦʥ ʙᴇʛᴇᴇʜ ʭװʥ 

ʘʤʳʥ ʵʨװװʣ ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ װװʨʵʛ ʭװʣʵʵʩʵʥ ʦʣʦʥ ʫʣʩʳʥ ʙʘʡʛʫʫʣʣʘʛʘ ʙʦʣʦʭ ɼʵʣʭʠʡʥ 

ʵʨװװʣ ʤʵʥʜʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘ (ɼʕʄɹ)-ʘʘʩ ʫʩʳʛ ʭʘʣʜʚʘʨʛװʡʞװװʣʩʥʠʡ ʜʘʨʘʘ ʭװʥ ʘʤʜ 

ʭװʨʛʵʞ ʙʘʡʭʳʛ ʟᴇʚʣᴇʤʞ ʙʦʣʛʦʩʦʥ ʙʘʡʜʘʛ [28]. ʊᴇʚʣᴇʨʩᴇʥ  ʭʦʪ  ʩʫʫʨʠʥ  ʛʘʟʘʨʪ  ʫʩʳʛ  ʭװʥ  

ʘʤʜ  ʙʦʛʠʥʦ  ʭʫʛʘʮʘʘʥʜ  ʥʘʡʜʚʘʨʪʘʡ  ʭװʨʛʵʭ  ʘʨʛʘ ʟʘʤ ʥʴ  ʫʩʘʥ ʭʘʥʛʘʤʞʠʡʥ  ʩװʣʞʵʵʛʵʵʨ   

ʜʘʤʞʫʫʣʘʥ ʪװʛʵʵʭ  ʷʚʜʘʣ ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ  ʫʩʘʥ  ʭʘʥʛʘʤʞʠʡʥ ʩװʣʞʵʵʛʵʵʨ  ʫʩʳʛ ʘʶʫʣʛװʡ  

ʪװʛʵʵʭʠʡʥ  ʪʫʣʜ  ʭʵʨʵʛʣʵʜʵʛ  ʛʦʣ  ʘʨʛʘ ʥʴ ʫʩʳʛ  ʭʘʣʜʚʘʨʛװʡʞװװʣʵʭ  ʘʨʛʘ  ʶʤ. ʋʩʘʘʨ  

ʜʘʤʞʠʥ  ʦʣʦʥ  ʭװʥʠʡʛ ʟʵʨʵʛ ʭʘʤʨʘʥ  ᴇʚʯʣװװʣʵʭ  ʤʘʛʘʜʣʘʣʪʘʡ ʮʫʩʘʥ  ʩʫʫʣʛʘ, ʛʵʜʵʩʥʠʡ 

ʭʠʞʠʛ, ʭʦʣʝʨ, ʙʘʣʥʘʜ, ʠʞ ʙʘʣʥʘʜ, ʩʫʫʣʛʘʣʪ ᴇʚʯʥװװʜ ʟʵʨʵʛ  ʭʘʣʜʚʘʨʫʫʜʳʥ  װװʩʛʵʛʯʵʵʨ ʫʩ  

ʙʦʭʠʨʜʦʭʦʦʩ  ʫʨʴʜʯʠʣʘʥ  ʩʵʨʛʠʡʣʵʭʠʡʥ   ʪʫʣʜ  ʫʩʳʛ  ʟʘʡʣʰʛװʡ  ʭʘʣʜʚʘʨʛװʡʞװװʣʵʭ  

ʰʘʘʨʜʣʘʛʘʪʘʡ  ʙʦʣʜʦʛ. 

ʋʩʳʛ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʭ ʛʵʜʵʛ ʥʴ ʵʤʛʵʛ ʪᴇʨᴇʛʯ ʙʠʯʠʣ ʙʠʝʪʥװװʜʠʡʛ ʫʩʪʛʘʭ, ʠʜʵʚʭʛװʡ 

ʙʦʣʛʦʭʳʛ ʭʵʣʵʭ ʙᴇʛᴇᴇʜ ᴇᴇʨᴇᴇʨ ʭʵʣʙʵʣ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪ ʥʴ ʙʠʯʠʣ ʙʠʝʪʥװװʜʠʡʛ 

ʛʵʤʪʵʵʞ ʵʩʠʡʥ ʙװʪʮʵʜ ᴇᴇʨʯʣᴇʣʪ ʦʨʫʫʣʜʘʛ. ʀʥʛʵʩʥʵʵʨ ʙʠʯʠʣ ʙʠʝʪʥװװʜ ʮʘʘʰʠʜ װʨʞʠʭ 

ʙʦʣʦʣʮʦʦʛװʡ ʙʦʣʜʦʛ ʙʘʡʥʘ [28]. ᴆʥᴇᴇʜᴇʨ ʜʵʣʭʠʡ ʥʠʡʪʵʜ ʭʵʪ ʷʛʘʘʥ ʪʫʷʘʛʘʘʨ ʘʨʠʫʪʛʘʭ, 

ʦʟʦʥʞʫʫʣʘʭ, ʤᴇʥʛᴇʞװװʣʵʭ ʟʵʨʵʛ ʘʨʛʫʫʜ ʙʘʡʜʛʘʘʩ ʛʘʜʥʘ ʭʘʤʛʠʡʥ ʪװʛʵʵʥ ʜʵʣʛʵʨʩʵʥ 

ʩʦʥʛʦʤʦʣ ʘʨʛʘ ʥʴ ʭʣʦʨ ʘʰʠʛʣʘʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʭ ʘʨʛʘ ʶʤ. 

ʍʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜװʥʜ װװʩʜʵʛ ʦʡʨʦʣʮʦʦʛʦʦʨ 600 ʛʘʨʫʡ ʥʵʛʜʵʣ װװʩʜʵʛʵʵʩ 

ʭʘʤʛʠʡʥ ʪװʛʵʵʤʵʣ ʥʴ ʭʣʦʨʦʦʨ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʭ װʝʜ װװʩʜʵʛ ʭʣʦʨʬʦʨʤ, 

ʙʨʦʤʜʠʭʣʦʨʤʝʪʘʥ, ʜʠʙʨʦʤʭʣʦʨʤʝʪʘʥ ʙʦʣʦʥ ʙʨʦʤʬʦʨʤ ʙᴇʛᴇᴇʜ ʵʜʛʵʵʨ ʥʵʛʜʣװװʜ ʥʴ 

ʢʘʥʮʝʨʦʛʝʥ ʰʠʥʞ ʯʘʥʘʨʪʘʡ ʛʵʜʛʠʡʛ ʩʫʜʣʘʘʯʠʜ ʪʦʛʪʦʦʩʦʥ ʙʘʡʜʘʛ. 

ʍʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʦʨʛʘʥʠʢ ʙװʪʵʵʛʜʵʭװװʥʵʵʩ ʛʘʜʥʘ ʭװʥʠʡ װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʘʘʩ װװʜʵʣʪʵʡ (װʡʣʜʚʵʨʣʵʣʠʡʥ ʙʦʣʦʥ ʘʭʫʡʥ ʟʦʨʠʫʣʘʣʪʪʘʡ) ʦʨʛʘʥʠʢ ʥʵʛʜʣװװʜ 

ʥʴ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ ʙʦʣʦʥ ʫʥʜʥʳ ʫʩʳʛ ʙʦʭʠʨʜʫʫʣʞ ʭװʥʠʡ ʵʨװװʣ ʤʵʥʜʵʜ ʩᴇʨʛᴇᴇʨ 

ʥᴇʣᴇᴇʣʜᴇʛ ʙᴇʛᴇᴇʜ ʵʜʛʵʵʨ ʥʵʛʜʣװװʜʠʡʛ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʜʵʵʜ ʘʛʫʫʣʘʤʞʠʡʛ (ʮʘʘʰʠʜ ɿɼɸ 

ʛʵʭ) ʤᴇʥ ʘʜʠʣ ɼʕʄɹ-ʠʡʥ ʫʥʜʥʳ ʫʩʥʳ ʯʘʥʘʨʳʥ ʫʜʠʨʜʘʤʞʠʜ ʟʘʘʩʘʥ ʙʘʡʜʘʛ [29]. 

ʄʦʥʛʦʣ ʫʣʩʳʥ ʭʫʚʴʜ ʭʘʤʛʠʡʥ ʘʥʭ ʭʣʦʨ ʘʰʠʛʣʘʞ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʭ ʘʨʛʳʛ 1959 ʦʥʜ 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩʘʥ ʭʘʥʛʘʤʞʠʜ 50ʣ-ʠʡʥ ʙʦʨʪʦʛʦʪʦʡ ʰʠʥʛʵʥ ʭʣʦʨ 

ʘʰʠʛʣʘʩʥʘʘʨ ʵʭʵʣʩʵʥ ʙᴇʛᴇᴇʜ ʮʘʘʰʠʜ ʭʠʡʥ ʭʣʦʨ, ʭʫʫʨʘʡ ʭʣʦʨ ʟʵʨʛʵʵʩ ʛʘʜʥʘ 2014 ʦʥʦʦʩ 

ʵʭʣʵʥ ʵʣʝʢʪʨʦʣʠʟʠʡʥ ʘʨʛʘʘʨ ʭʦʦʣʥʳ ʜʘʚʩʥʘʘʩ ʰʠʥʛʵʥ ʭʣʦʨ ʛʘʨʛʘʥ ʘʚʯ 

ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʵʥʜʵʵ ʘʰʠʛʣʘʞ ʙʘʡʥʘ. 

ʍʣʦʨ ʘʰʠʛʣʘʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʭ ʘʨʛʳʛ ʙʠʜ ʭʘʛʘʩ ʟʫʫʥʳ ʪʫʨʰ ʘʰʠʛʣʘʞ ʙʘʡʛʘʘ 

ʭʵʜʠʡ ʯ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙװʪʵʵʛʜʵʭװװʥװװʜ, ʪװװʥʠʡ ʜʦʪʨʦʦʩ ʛʘʣʦʛʝʥʪ 

ʦʨʛʘʥʠʢ ʥʵʛʜʣװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ ʥʴ ᴇʥᴇᴇʜʨʠʡʥ ʪʫʣʛʘʤʜʩʘʥ ʘʩʫʫʜʣʫʫʜʳʥ ʥʵʛ ʙʦʣʩʦʥ 

ʙᴇʛᴇᴇʜ װװʥʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ ʟʦʨʠʣʛʦʦʨ ʵʥʵʭװװ ʘʞʣʳʛ ʛװʡʮʵʪʛʵʩʵʥ. 

ʋʩʘʥʜ ʘʛʫʫʣʘʛʜʘʭ ʦʨʛʘʥʠʢ ʥʵʛʜʣϾϾʜ: ʋʩʘʥ ʜʘʭʴ ʦʨʛʘʥʠʢ ʙʦʜʠʩʫʫʜ ʥʴ ʫʨʛʘʤʘʣ 

ʙʦʣʦʥ ʙʠʯʠʣ ʙʠʝʪʥʠʡ װʣʜʵʛʜʵʣ ʪʵʜʛʵʵʨʠʡʥ ʟʘʜʨʘʣʘʘʩ װװʩʵʥ ʙʠʡ ʙʦʣʜʦʛ. ʋʨʛʘʤʘʣ 

ʪʵʜʛʵʵʨʠʡʥ ʟʘʜʨʘʣ ʥʴ ʭᴇʨʩᴇʥ ʜʵʵʨ ʷʚʘʛʜʘʞ ʮʘʘʰʠʜ ʭᴇʨʩ ʙʦʣʦʥ ʫʩʘʥʜ ʥʵʚʯʜʵʛ. ʋʨʛʘʤʘʣ 

ʙʦʣʦʥ ʙʠʯʠʣ ʙʠʝʪʥװװʜ ʥʴ ʫʩ, ʭᴇʨʩᴇʥʜ ʠʭʵʵʨ ʙʘʡʭ ʙʘ ʪʵʜʛʵʵʨ ʥʴ װʭʵʭʵʜ ʙʠʦ ʤʘʩʩʳʥ 
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ʭʵʤʞʵʵ ᴇʥʜᴇʨʩᴇʞ ʦʨʛʘʥʠʢ ʤʘʪʝʨʠʡʥ ʭʵʤʞʵʵʛ ʠʭʵʩʛʵʜʵʛ. ʆʨʛʘʥʠʢ ʤʘʪʝʨʠʡʛ ʜʘʨʘʘʭ 

ʙʘʡʜʣʘʘʨ ʘʥʛʠʣʜʘʛ: 

¶ ʆʅʋ- ʆʨʛʘʥʠʢ ʥװװʨʩʫʩʪᴇʨᴇʛʯ 

¶ ʆʄ- ʆʨʛʘʥʠʢ ʤʘʪʝʨʠ 

¶ ʅʆʅʋ(ʄ)- ʅʠʡʪ ʦʨʛʘʥʠʢ ʥװװʨʩʫʩʪᴇʨᴇʛʯ (ʤʘʪʝʨʠ) 

¶ ɹʆʅʋ(ʄ)- ɹʘʡʛʘʣʠʡʥ ʦʨʛʘʥʠʢ ʥװװʨʩʫʩʪᴇʨᴇʛʯ (ʤʘʪʝʨʠ) 

¶ ʋʆʅʋ(ʄ)- ʋʫʩʩʘʥ ʦʨʛʘʥʠʢ ʥװװʨʩʫʩʪᴇʨᴇʛʯ (ʤʘʪʝʨʠ) 

¶ ʄʆʅʋ(ʄ)- ʄʘʢʨʦ ʦʨʛʘʥʠʢ ʥװװʨʩʫʩʪᴇʨᴇʛʯ (ʤʘʪʝʨʠ) 

¶ ɹɿʆʅʋ(ʄ)-ɹʠʦʣʦʛʠʡʥ ʟʘʜʨʘʣʳʥ ʦʨʛʘʥʠʢ ʥװװʨʩʫʩʪᴇʨᴇʛʯ (ʤʘʪʝʨʠ) 

ʋʩʘʥ ʜʘʭʴ ʦʨʛʘʥʠʢ ʙʦʜʠʩʫʫʜ ʥʴ ʫʫʩʩʘʥ, ʢʦʣʣʦʠʜ, ʞʠʥʣʵʛʜʵʭ ʭʵʣʙʵʨʵʵʨ ʙʘʡʭ ʙʘ 

ʪʦʜʦʨʭʦʡ ʜʠʥʘʤʠʢ ʩʠʩʪʝʤʠʡʥ ʜʦʨ ʭʠʤʠ, ʬʠʟʠʢ ʙʦʣʦʥ ʙʠʦʣʦʛʠʡʥ ʭװʯʠʥ ʟװʡʣʵʵʩ 

ʭʘʤʘʘʨʘʥ ʥʵʛ ʪᴇʣᴇʚᴇᴇʩ ʥᴇʛᴇᴇ ʪᴇʣᴇʚʪ ʪʘʩʨʘʣʪʛװʡ ʰʠʣʞʠʞ ʙʘʡʜʘʛ. 

ʄᴇʥ ʫʩʘʥʜ ʘʛʫʫʣʘʛʜʘʭ ʦʨʛʘʥʠʢ ʥʵʛʜʣװװʜ ʥʴ ʵʭ װװʩʚʵʨ, ʛʘʟʘʨʟװʡ ʙʦʣʦʥ 

ʛʠʜʨʦʛʝʦʣʦʛʠʡʥ ʙװʪʮʵʵʩʵʵ ʭʘʤʘʘʨʯ ʷʥʟ ʙװʨ ʙʘʡʞ ʙʦʣʥʦ. ʋʩʘʥʜ ʙʘʡʭ ʫʫʩʩʘʥ ʙʦʣʦʥ 

ʫʫʩʘʘʛװʡ ʦʨʛʘʥʠʢ ʙʦʜʠʩʳʥ ʞʠʞʠʛ ʭʵʩʛװװʜ ʭʘʘ ʩʘʡʛװʡ ʙʘʡʭ ʙʘ ʪʵʜʛʵʵʨ ʥʴ ʥʘʤʘʛ ʙʦʣʦʥ 

ʟʘʤʘʛʪʘʡ ʫʩʘʥʜ ʰʘʨʛʘʣ ʙʦʨ ᴇʥʛᴇ װʟװװʣʜʵʛ ʙʘʡʥʘ.  

ɻϾʥʠʡ ʫʩʘʥ ʜʘʭʴ ʙʘʡʛʘʣʠʡʥ ʦʨʛʘʥʠʢ ʙʦʜʠʩ: ɻװʥʠʡ ʫʩʘʥ ʜʘʭʴ ʦʨʛʘʥʠʢ ʙʦʜʠʩ ʥʴ 

ʬʠʟʠʢ-ʛʝʦʛʨʘʬʠʢʠʡʥ ʭװʯʠʥ ʟװʡʣʵʵʩ ʛʘʜʥʘ ʜʘʚʭʘʨʛʘʘʩʘʘ ʭʘʤʘʘʨʘʥ ʭʫʚʠʨʘʣ ʙʦʣʦʥ ʪʦʦ 

ʭʵʤʞʵʵ ʥʴ ᴇᴇʨ ᴇᴇʨ ʙʘʡʞ ʙʦʣʥʦ. ʍᴇʨʩʥʠʡ ʫʩ, ʘʨʪʝʟʠʘʥʳ ʫʩʘʥ ʩʘʥʛʠʡʥ ʜʵʵʜ ʭʵʩʛʠʡʥ 

ʭᴇʥʜʣᴇʥ ʙʦʩʦʦ ʩʫʜʘʣʜ ʙʘʡʨʣʘʭ ʩװʚʵʨʭʵʛ ʭʘʜ ʯʫʣʫʫʣʘʛ ʙʦʣʦʥ ʘʛʘʘʨ ʥʵʚʪʨװװʣʵʭ ʭʵʩʵʛʪ 

ʤʝʭʘʥʠʢ ʩʘʘʪʘʣ ʙʘ ʢʦʘʛʫʣʷʮʠʡʥ ʘʜʩʦʨʙʮʠ ʷʚʘʛʜʜʘʛ ʫʯʠʨ ʦʨʛʘʥʠʢ ʙʦʜʠʩ ʙʘʛʘʩʜʘʛ [30]. 

ɻװʥʠʡ ʮʵʚʵʨ ʫʩʘʥʜ ʪʦʭʠʦʣʜʦʞ ʙʦʣʦʭ ʦʨʛʘʥʠʢ ʥʵʛʜʣװװʜʠʡʥ ʘʥʛʠʣʣʳʛ ʟʫʨʘʛ 6-ʜ װʟװװʣʵʚ.  
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ɻװʥʠʡ ʫʩʘʥ ʜʘʭʴ ʦʨʛʘʥʠʢ ʥʵʛʜʣװװʜʠʡʛ ʜʘʥ ʭʵʣʙʵʨʵʵʨ (ʞʠʰʵʵʣʙʵʣ ʷʥʟ ʙװʨʠʡʥ 

ʭװʯʣװװʜ ï ʮʫʫʥʳ, ʰʦʨʛʦʦʣʞʥʳ ʛ.ʤ.) ʙʦʣʦʥ ʙװʣʛʵʵʨ ʥʴ (ʙʠʪʫʤ, ʜʘʚʠʨʭʘʡ ʙʦʣʦʥ ʛʫʤʫʩʳʥ 

ʙʦʜʠʩ ʛ.ʤ.) ʪʦʜʦʨʭʦʡʣʞ ʙʦʣʥʦ. ɻװʥʠʡ ʫʩʘʥ ʜʘʭʴ ʙʘʛʘ ʤʦʣʝʢʫʣʪʘʡ ʦʨʛʘʥʠʢ ʭװʯʣװװʜ ʥʴ 

(ʮʫʫʥʳ, ʰʦʨʛʦʦʣʞʥʳ) ʫʩʥʳ ʫʫʨʪʘʡ ʭʘʤʪ ʭʵʜʵʥ ʜʦʣʠʦʩ ʭʵʜʵʥ ʘʨʚʘʥ ʤʛ/ʣ-ʠʡʥ ʭʵʤʞʵʵʪʵʡ 

ʙʘʡʞ ʙʦʣʥʦ. ʄᴇʥ ʘʜʠʣ ʛʫʤʫʩʳʥ ʙʦʜʠʩ, ᴇʥʜᴇʨ ʤʦʣʝʢʫʣʪ ʦʨʛʘʥʠʢ ʭװʯʣװװʜ (ʦʢʩʠʢʘʨʙʦʥʳ 

ï ʩװװʥʠʡ, ʘʣʠʤʥʳ, ʣʠʤʦʥʳ; ʢʝʪʦʭװʯʣװװʜ ï ʫʩʘʥ װʟʤʠʡʥ; ʜʠʢʘʨʙʦʥʳ ï ʭʫʨʛʘʥ ʯʠʭʥʠʡ, 

ʭʫʚʳʥ), ʥװװʨʩʫʩ, ʘʤʠʥʭװʯʣװװʜ, ʩʧʠʨʪװװʜ, ʘʣʴʜʝʛʠʜʫʫʜ ʙʦʣʦʥ ʜʵʛʜʵʤʭʠʡ, ʜʵʛʜʵʤʭʠʡ ʙʫʩ 

ʦʨʛʘʥʠʢ ʥʵʛʜʣװװʜ ʙʘʡʥʘ.  

ɻʫʤʫʩʳʥ ʙʦʜʠʩ ʥʴ ʮʘʘʰʘʘ ʥʘʨʠʡʥ ʪᴇʚᴇʛʪʵʡ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪʪʘʡ ᴇʥʜᴇʨ ʤʦʣʝʢʫʣʪ 

ʛʫʤʠʥ ʭװʯʠʣ ʙʦʣʦʥ ʬʫʣʚʠʢ ʭװʯʠʣ ʙʦʣʦʥ ʟʘʜʘʨʜʘʛ. ʕʜʛʵʵʨ ʥʵʛʜʣװװʜ ʥʴ ʢʘʨʙʦʢʩʠʣ -

ʉʆʆʅ ʙװʣʵʛ ʛʦʣʯʠʣʜʦʛ ʫʯʠʨ ʭװʯʠʣʣʵʛ ʰʠʥʞʠʡʛ װʟװװʣʵʭʵʵʩ ʛʘʜʥʘ ʛʠʜʨʦʢʩʠʣ -ʆʅ, 

ʤʝʪʦʢʩʠ -ʆʉʅ3 ʙʦʣʦʥ ʢʘʨʙʦʢʩʠʣ -ʉʆ ʙװʣʛװװʜʪʵʡ ʙʘʡʜʘʛ. 

ʕʨʜʵʩʞʠʣʪ ʙʘʛʘʪʘʡ ʛװʥʠʡ ʮʵʚʵʨ ʫʩʘʥʜ Cʦʨʛ ʦʨʛʘʥʠʢ ʙʦʜʠʩʳʥ ʙװʣʛʵʵʨ ʥʴ 

ʪʦʜʦʨʭʦʡʣʙʦʣ ʜʵʛʜʵʤʭʠʡ ʙʫʩ 15-25%,  ʜʵʛʜʵʤʭʠʡ ʩʫʫʨʴʪʘʡ ʙʦʣʦʥ ʩʘʘʨʤʘʛ ʥʵʛʜʣװװʜ 55-

70%, ʜʵʛʜʵʤʭʠʡ ʭװʯʣװװʜ 15-20%ïʠʡʛ ʦʡʨʦʣʮʦʦʛʦʦʨ ʵʟʵʣʜʵʛ ʙʘʡʥʘ. װתʥʵʵʩ װʟʵʭʵʜ 

ʘʛʫʫʣʘʛʜʘʞ ʙʫʡ ʦʨʛʘʥʠʢ ʥʵʛʜʣʠʡʥ ʙʘʨʘʛ ʭʘʛʘʩ ʭʫʚʴ ʥʴ ʜʵʛʜʵʤʭʠʡ ʵʬʠʨװװʜ, ʜʵʛʜʵʤʭʠʡ 

ʙʘʛʘ ʤʦʣʝʢʫʣʪʘʡ ʩʧʠʨʪװװʜ, ʜʵʛʜʵʤʭʠʡ ʘʤʠʥʫʫʜ ʛ.ʤ. ʜʵʛʜʵʤʭʠʡ ʩʫʫʨʴʪʘʡ ʙʦʣʦʥ ʩʘʘʨʤʘʛ 

ʥʵʛʜʣװװʜ ʵʟʵʣʜʵʛ ʙʘʡʥʘ. ɼʵʛʜʵʤʭʠʡ ʙʫʩ ʙʦʜʠʩʫʫʜ ʥʴ (ʜʘʚʠʨʭʘʡ, ʛʫʤʫʩʳʥ ʙʦʜʠʩ, ʙʠʪʫʤ, 

ᴇʥʜᴇʨ ʤʦʣʝʢʫʣʪ ʦʨʛʘʥʠʢ ʭװʯʣװװʜ, ʜʵʛʜʵʤʭʠʡ ʙʫʩ ʬʝʥʦʣʫʫʜ, ʥװװʨʩʫʩ, ʘʤʠʥʭװʯʣװװʜ ʛ.ʤ. 

ʙʦʣʦʥ ʙʫʩʘʜ) 15-25% ʵʟʵʣʜʵʛ ʭʵʜʠʡ ʯ ʛװʥʠʡ ʫʩʘʥʜ ʙʘʡʥʛʘ ʙʘʡʜʘʛ ʪʦʛʪʚʦʨʪʦʡ  ʦʨʰʜʦʛ 

ʦʨʛʘʥʠʢ ʙʦʜʠʩʫʫʜ ʙʦʣʥʦ. 

ɹʘʡʛʘʣʠʡʥ ʦʨʛʘʥʠʢ ʙʦʜʠʩʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʠʭʵʥʭ ʰʠʥʞʠʣʛʵʵʥʠʡ ʘʨʛʘ ʥʴ ʥʠʡʪ 

ʦʨʛʘʥʠʢ ʥװװʨʩʪᴇʨᴇʛʯʠʡʥ ʘʛʫʫʣʛʘʘʨ ʥʴ ʪʦʜʦʨʭʦʡʣʜʦʛ. ʄᴇʥ ʙʘʛʘʞʠʪ ʘʥʘʣʠʟʳʥ ʘʨʛʫʫʜ 

ʙʦʣʦʭ ʎʉʈ-ʳʥ ʘʨʛʘ, ʍʋ ʪʫʷʘʥʳ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʡʥ ʘʨʛʘ ʥʴ ʪʫʭʘʡʥ ʥʵʛ ʦʨʛʘʥʠʢ 

ʙʦʜʠʩʳʥ ʤʦʣʝʢʫʣ ʙװʪʮʠʡʛ ʛʘʨʛʘʭʘʘʩ ʙʫʩ ʥʠʡʪ ʦʨʛʘʥʠʢ ʙʦʜʠʩʳʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʫʯʠʨ 

ʜʫʪʘʛʜʘʣʪʘʡ. ʆʨʛʘʥʠʢ ʥʵʛʜʣʠʡʥ ʝʨᴇʥʭʠʡ ʘʛʫʫʣʘʤʞʠʡʛ ʧʝʨʤʘʥʛʘʥʘʪ ʢʘʣʠ, ʙʠʭʨʦʤʘʪ 

ʢʘʣʠ ʟʵʨʵʛ ʵʟʣʵʭװװʥʠʡ ʘʨʛʫʫʜʘʘʨ ʪʦʜʦʨʭʦʡʣʞ ʙʦʣʜʦʛ. ʕʥʵ ʘʨʛʘ ʥʴ ʫʫʩʩʘʥ ʦʨʛʘʥʠʢ 

ʥʵʛʜʣʠʡʥ ʪʦʦ ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʤᴇʥ ʘʜʠʣ ʜʫʪʘʛʜʘʣʪʘʡ ʙᴇʛᴇᴇʜ ʪװװʥʠʡ ʥʠʡʪ 

ʘʛʫʫʣʛʳʥ 25-50%-ʠʡʛ ʧʝʨʤʘʥʛʘʥʘʪ ʢʘʣʠʘʨ ʠʩʵʣʜװװʣʜʵʛ ʙʘʡʥʘ. ʋʯʠʨ ʥʴ ʵʥʵʭװװ ʘʨʛʳʥ 

ʠʩʵʣʜʵʭ ʯʘʜʚʘʨʳʥ ʪʦʜʦʨʭʦʡ ʭʫʚʴʜ ʥʴ ʭʦʸʨ ʚʘʣʝʥʪʪʘʡ ʪᴇʤᴇʨ, ʭװʭʵʨʪʫʩʪᴇʨᴇʛʯ, ʥʠʪʨʠʪ 

ʙʦʣʦʥ ʩʫʣʴʬʠʜ ʥᴇʣᴇᴇʣʜᴇʛ ʙᴇʛᴇᴇʜ ʵʜʛʵʵʨ ʥʵʛʜʣװװʜʠʡʛ ʛʘʨʩʘʥ ʠʩʵʣʜʣʠʡʥ ʫʪʛʘʘʩ (ʤʛ ʆ/ʣ) 

ʟʘʘʚʘʣ ʭʘʩʘʞ (1ʤʛ H2S-ʠʡʥ 0.47 ʤʛ, 1ʤʛ NO2
ï-ʠʡʥ 0.35 ʤʛ, 1ʤʛ Fe2+-ʠʡʥ 0.14 ʤʛ ʥʴ 

ʠʩʵʣʜʵʭʵʜ ʦʨʦʣʮʦʥʦ) ʪʦʦʮʜʦʛ. ʋʆʅʋ-ʠʡʛ ʙʠʭʨʦʤʘʪ ʢʘʣʠʡʥ (K2Cr2O7) ʘʨʛʘʘʨ ʭװʭʨʠʡʥ 

ʭװʯʣʠʡʥ ʦʨʯʠʥʜ ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʫʫʩʩʘʥ ʦʨʛʘʥʠʢ ʙʦʜʠʩʳʛ 95-98% ʠʩʵʣʜװװʣʥʵ. ɿʘʨʠʤ 

ʪʦʭʠʦʣʜʦʣʜ ʛװʥʠʡ ʫʩʘʥ ʜʘʭʴ ʫʫʩʩʘʥ ʦʨʛʘʥʠʢ ʙʦʜʠʩʳʛ ʪʦʜʦʨʭʦʡʣʦʭʜʦʦ ɹʍʍ-ʙʠʦʭʠʤʠʡʥ 

ʭʵʨʵʛʮʵʵʪ ʭװʯʠʣʪᴇʨᴇʛʯʠʡʥ ʘʨʛʳʛ ʘʰʠʛʣʘʜʘʛ ʙᴇʛᴇᴇʜ ʠʩʵʣʜװװʣʵʣʪʠʡʛ ʙʠʯʠʣ ʙʠʝʪʥʠʡ 

ʪʫʩʣʘʤʞʪʘʡ ʷʚʫʫʣʜʘʛ. ʋʩʘʥʜ ʘʤʘʨʭʘʥ ʠʩʵʣʜʜʵʛ ʦʨʛʘʥʠʢ ʙʦʜʠʩ ʙʘʡʛʘʘ ʪʦʭʠʦʣʜʦʣʜ ʍʍʍ 

ʙʦʣʦʥ ɹʍʍ ʷʣʛʘʘʪʘʡ ʛʘʨʯ ʙʦʣʥʦ. ʍʵʨʚʵʵ ʘʤʘʨʭʘʥ ʠʩʵʣʜʜʵʛ ʦʨʛʘʥʠʢ ʙʦʜʠʩ ʙʘʡʭʛװʡ 

ʪʦʭʠʦʣʜʦʣʜ ʍʍʍ ʙʦʣʦʥ ɹʍʍ ʦʡʨʦʣʮʦʦ ʛʘʨʯ ʙʦʣʥʦ [31].  

ʍʘʣʜʚʘʨʛϾʡʞϾϾʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʛʘʣʦʛʝʥʪ ʦʨʛʘʥʠʢ ʥʵʛʜʣϾϾʜ: 

ʍʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙװʪʵʵʛʜʵʭװװʥװװʜ ʥʴ ʛʦʣ ʪᴇʣᴇʚ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʭʵʜ 

ʭʵʨʵʛʣʵʜʵʛ ʙʦʜʠʩʫʫʜʘʘʩ ʠʭʵʵʭʵʥ ʰʘʣʪʛʘʘʣʜʘʛ ʙʘʡʥʘ. ʍʣʦʨ ʘʰʠʛʣʘʞ ʙʘʡʛʘʘ 

ʪʦʭʠʦʣʜʦʣʜ ʭʣʦʨʪ ʦʨʛʘʥʠʢ ʥʵʛʜʣװװʜ װװʩʵʭ ʙʘ ʦʟʦʥʦʦʨ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʭ װʝʜ 
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ʘʣʴʜʝʛʠʜʠʡʥ ʙװʣʛʠʡʥ ʥʵʛʜʣװװʜ װװʩʵʭ ʤʘʛʘʜʣʘʣʪʘʡ. ʀʡʤʜ ʵʜʛʵʵʨ ʦʨʛʘʥʠʢ ʥʵʛʜʣװװʜ 

 ʥʵʵʩ ʭʘʤʛʠʡʥ ʯʫʭʘʣʜ ʪʦʦʮʦʛʜʦʭװת .ʜ ʥᴇʣᴇᴇʣʜᴇʛ ʙʘʡʥʘװװʡʣװʯʠʥ ʟװʩʵʭʵʜ ʦʣʦʥ ʭװװ

ʥᴇʣᴇᴇʣʣװװʜʠʡʥ ʥʵʛ ʥ ɹʙʨʦʤʠʜʠʡʥ ʠʦʥ ʙʘʛʪʜʘʛ ʙᴇʛᴇᴇʜ ʭʣʦʨ ʙʦʣʦʥ ʙʨʦʤʳʥ ʭʦʣʠʤʦʛ 

ʥʵʛʜʣװװʜʠʡʛ װװʩʛʵʭʵʜ ʥᴇʣᴇᴇʣʜᴇʛ ʙʘʡʥʘ. 

HOCl + Br- + ɹʆɹ => ʊɻʄ-ʫʫʜ + ʙʫʩʘʜ ʛʘʣʦʛʝʥʪ ʍɼɹ 

ʋʩʘʥʜ ʙʨʦʤʠʜ Br- ʙʘʡʭʛװʡ ʪʦʭʠʦʣʜʦʣʜ ʟᴇʚʭᴇʥ ʭʣʦʨʪ ʦʨʛʘʥʠʢ ʥʵʛʜʣװװʜ װװʩʥʵ. 

ʍʵʨʚʵʵ ʙʘʡʛʘʘ ʪʦʭʠʦʣʜʦʣʜ ʯᴇʣᴇᴇʪ ʭʣʦʨ ʙʨʦʤʪʦʡ ʭʫʨʜʘʥ ʠʩʵʣʜʵʞ ʛʠʧʦʙʨʦʤʳʥ ʭװʯʣʠʡʛ 

(HOBr) װװʩʛʵʜʵʛ ʙᴇʛᴇᴇʜ ʮʘʘʰʠʜ HOCl ʙʦʣʦʥ ʙʘʡʛʘʣʠʡʥ ʦʨʛʘʥʠʢ ʙʦʜʠʩʫʫʜʪʘʡ ʫʨʚʘʣʜ 

ʦʨʞ ʭʣʦʨ ʙʨʦʤʳʥ ʭʦʣʠʤʦʛ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙװʪʵʵʛʜʵʭװװʥװװʜʠʡʛ װװʩʛʵʜʵʛ 

[32]. ʋʥʜʥʳ ʫʩʘʥʜ ʘʛʫʫʣʘʛʜʘʭ ʦʨʛʘʥʠʢ ʙʦʜʠʩʫʫʜʳʛ ʙװʛʜʠʡʛ ʥʴ ʘʚʯ װʟʥʵ ʛʵʜʵʛ ʪʠʡʤ ʯ ʘʤʘʨ 

ʟװʡʣ ʙʠʰ ʫʯʠʨ װʡʣʜʚʵʨʣʵʣʠʡʥ ʛʘʨʘʣʪʘʡ ʟʘʨʠʤ ʦʨʛʘʥʠʢ ʙʦʜʠʩʫʫʜ ʙʦʣʦʥ 

ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘ װװʩʵʞ ʙʦʣʦʭ ʛʘʣʦʛʝʥʪ ʦʨʛʘʥʠʢ ʥʵʛʜʣװװʜʠʡʛ ʭװʩʥʵʛʪ 39-ʜ 

 .ʣʵʚװװʟװ

 
ʍϾʩʥʵʛʪ 39. ʍʘʣʜʚʘʨʛϾʡʞϾϾʣʵʣʪʠʡʥ ʜʘʨʘʘ ϾϾʩʵʞ ʙʦʣʦʭ ʛʘʣʦʛʝʥʪ ʦʨʛʘʥʠʢ ʥʵʛʜʣϾϾʜ  

ʍʘʣʜʚʘʨʛװʡʞװװʣʵʛʯʠʜ 
ʍʣʦʨ, ʛʠʧʦʭʣʦʨʠʪ ʠʦʥ, ʭʣʦʨʳʥ ʜʠʦʢʩʠʜ, ʭʣʦʨʘʪ ʠʦʥ, 
ʭʣʦʨʘʤʠʥ 

ʊɻʄ-ʫʫʜ 
ʍʣʦʨʬʦʨʤ, ʙʨʦʤʬʦʨʤ, ʜʠʙʨʦʤʭʣʦʨʤʝʪʘʥ, 
ʙʨʦʤʜʠʭʣʦʨʤʝʪʘʥ 

ʍʣʦʨʞʫʫʣʘʣʪ/ ʭʣʦʨʘʤʠʥʳ ʜʘʨʘʘʭ 
ʙװʪʵʵʛʜʵʭװװʥװװʜ 

ɻʘʣʦʛʝʥʪ ʮʫʫʥʳ ʭװʯʠʣ, ʛʘʣʦʛʝʥʪ ʢʝʪʦʥʫʫʜ, ʭʣʦʨʘʣ 
ʛʠʜʨʘʪʫʫʜ, MX-2, ʬʫʨʘʥʦʥ, ʅ-ʦʨʛʘʥʦʭʣʦʨʘʤʠʥ 

ɻʘʣʦʛʝʥʪ ʮʫʫʥʳ ʭװʯʠʣ 
ʄʦʥʦʭʣʦʨʪ ʮʫʫʥʳ ʭװʯʠʣ(MCAA), ʜʠ (DCAA) ʙʦʣʦʥ 
ʪʨʠʭʣʦʨʪ ʮʫʫʥʳ ʭװʯʠʣ (TCAA), ʄʦʥʦʙʨʦʤʪ ʮʫʫʥʳ 
ʭװʯʠʣ (MɺAA), ʜʠʙʨʦʤʪ ʮʫʫʥʳ ʭװʯʠʣ (DɺAA) 

ʆʟʦʥʞʫʫʣʘʣʪʳʥ ʜʘʨʘʘʭ ʙװʪʵʵʛʜʵʭװװʥװװʜ 
ɸʣʴʜʝʛʠʜ, ʵʧʦʢʩʠʜ, ʧʝʨʦʢʩʠʜ,  ʥʠʪʨʦʟʘʤʠʥ, ʙʨʦʤʘʪ, 
ʠʦʜʘʪ 

ɻʘʣʦʛʝʥʪ ʮʫʫʥʳ ʥʠʪʨʠʣװװʜ 
ɹʨʦʤʭʣʦʨʪ ʮʫʫʥʳ ʥʠʪʨʠʣ, ʜʠʭʣʦʨ ʮʫʫʥʳ ʥʠʪʨʠʣ, 
ʜʠʙʨʦʤ ʮʫʫʥʳ ʥʠʪʨʠʣ, ʪʨʠʭʣʦʨ ʮʫʫʥʳ ʥʠʪʨʠʣ 

ʋʥʜʥʳ ʫʩʳʛ ʟʘʨʠʤ ʦʨʛʘʥʠʢ ʙʦʜʠʩʫʫʜ, ʭʣʦʨ ʙʦʣʦʥ ʦʟʦʥʦʦʨ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʭ װʝʜ 

  .ʣʵʚװװʟװ ʩʥʵʛʪ 40-ʜװʜʠʡʥ ʪᴇʣᴇᴇʣʣʠʡʛ ʭװװʥװװʪʵʵʛʜʵʭװʩʵʭ ʫʨʚʘʣʳʥ ʙװװ

ʍϾʩʥɻʛʪ 40. ʍʣʦʨ ʙʦʣʦʥ ʦʟʦʥʦʦʨ ʭʘʣʜʚʘʨʛϾʡʞϾϾʣʵʭ Ͼʝʜ ϾϾʩʵʭ ʫʨʚʘʣʳʥ ʙϾʪʵʵʛʜʵʭϾϾʥϾϾʜ 

ʍʣʦʨ ʙʦʣʦʥ ʦʟʦʥʦʦʨ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʭ װʝʜ װװʩʵʭ ʫʨʚʘʣʳʥ ʙװʪʵʵʛʜʵʭװװʥװװʜ 

ʅʵʛʜʵʣ 
ʍʘʣʜʚʘʨʛװʡʞװװʣʵʛʯ ɹװʪʵʵʛʜʵʭװװʥ 

ʍʣʦʨ ʆʟʦʥ ʍʣʦʨ ʆʟʦʥ 

ɸʣʢʘʥʫʫʜ 0 0 0 0 

ɸʣʢʘʥʫʫʜ 1 2 ʍʣʦʨʛʠʜʨʠʥ ɸʣʴʜʠʛʠʜ 

ɸʨʦʤʘʪʠʢ ʥװװʨʩʫʪᴇʨᴇʛʯʠʜ 

ʊʦʣʫʦʣ 0 0 0 0 

ʤ-ʢʩʠʣʦʣ 0 0 0 0 

o/ʧ-ʢʩʠʣʦʣ 0 0 0 0 

ʅʘʬʪʘʣʝʥ 0 2 0 ʌʪʘʣʳʥ ʭװʯʠʣ 

ʌʣʶʦʨʠʥ 0 1 0 ʌʣʶʦʨʠʥ-9-ʦʥ 

ʇʝʥʘʥʪʠʥ 0 2 0 ? 

ʌʣʶʦʨʘʥʪʝʥ 0 2 0 ? 

ʇʠʨʠʥ 1 2 ʍʣʦʨʛʠʜʨʠʥ ? 

ʊʦʩʥʳ ʭװʯʣװװʜ 

ʆʢʪʘʥʦʠʢ 0 0 0 0 

ɼʝʢʘʥʦʠʢ 0 0 0 0 

ɼʦʜʝʢʘʥʦʠʢ 0 0 0 0 
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ʊʝʪʨʘʜʝʢʘʥʦʠʢ 0 0 0 0 

ɻʝʢʩʘʜʝʢ-9-ʘʥʦʠʢ 2 2 ʍʣʦʨʛʠʜʨʠʥ ɻʝʧʪʘʥʘʣ 

     ɻʝʧʪʘʥʳ ʭװʯʠʣ 

     9-ʦʢʩʘʥʦʥʠʡ ʭװʯʠʣ 

     ʅʦʥʘʜʠʦʥʳ ʭװʯʠʣ 

ɻʝʢʩʘʜʝʢʘʥʦʠʢ 0 0 0 0 

ɻʝʧʪʘʜʝʢʘʥʦʠʢ 0 0 0 0 

ʆʢʪʘʜʝʢ-9, 12-ʜʠʦʥʦʠʢ 2 2 ɹʠʩ ʭʣʦʨʛʠʜʨʠʥ ɻʝʢʩʘʥʘʣʴ 

     ɻʝʢʩʘʥʳ ʭװʯʠʣ 

     9-ʦʢʩʘʥʦʥʠʡ ʭװʯʠʣ 

     ʅʦʥʘʜʠʦʥʳ ʭװʯʠʣ 

ʆʢʪʘʜʝʢʜʠʦʥʠ 0 0 0 0 

ʕʬʠʨװװʜ 

ɼʠʙʫʪʠʣʳʥ ʘʜʠʧʘʪʠ   0 ī 0 ī 

ʄʝʪʠʣ ʛʝʢʩʘʜʝʢ 9-ʝʥʦʘʪ 2 ī chlorohydrin ī 

ɼʠʙʫʪʠʣʳʥ ʬʪʘʣʘʪ 0 ī 0 ī 

ʄʝʪʠʣ ʦʢʪʘʜʝʢ 9- ʝʥʦʘʪ 2 ī chlorohydrin ī 

ʄʝʪʠʣ ʦʢʪʘʜʝʢʝʥʦʘʪ 0 ī 0 ī 

ʊʨʠʩ (ʙʫʪʦʢʩʠʵʪʠʣ) ʬʦʩʬʘʪ 0 ī 0 ī 

ɼʠʦʢʪʠʣʬʪʘʣʘʪ 0 ī 0 ī 

ʀʦʥʳ ʙʫʩ ʛʘʜʘʨʛʫʫʛʳʥ ʠʜʵʚʭʠʪ ʙʦʜʠʩ 

ʅʇ6 1 ī ɹʨʦʤʳʥ ʫʣʘʤʞʣʘʣ ī 

ʅʇ7 1 2 ɹʨʦʤʳʥ ʫʣʘʤʞʣʘʣ ? 

ʅʇ8 1 ī ɹʨʦʤʳʥ ʫʣʘʤʞʣʘʣ ī 

ʂʘʪʠʦʥʪ ʛʘʜʘʨʛʫʫʛʳʥ ʠʜʵʚʭʠʪ ʙʦʜʠʩ 

Prapagen WKT ʭʘʥʘʘʛװʡ 
ʥʵʛʜʣװװʜ 

2 2 ɻʘʣʦʛʝʥʪ ʛʠʜʨʠʥ 

ʘʣʴʜʠʛʠʜ, 
ʢʘʨʙʦʢʩʠʣʳʥ ʭװʯʠʣ, 

'ʜᴇʨᴇʚʜᴇʛʯ' 
ʢʘʨʙʦʢʩʠʣʳʥ ʭװʯʠʣ 

ʍʘʥʘʩʘʥ ʥʵʛʜʣװװʜ 0 0 0 0 

Arquad 2HT 0 0 ī ī 

ʎʠʪʝʣʧʠʨʠʜʠʥʝʫʤ 0 0 ī ī 

ɸʥʠʦʥʪ ʛʘʜʘʨʛʫʫʛʳʥ ʠʜʵʚʭʠʪ ʙʦʜʠʩ 

SDBS 0 0 ī ī 

ʇʠʨʤʝʪʨʠʥ 

ʎʠʩ 0 2 0 ? 

ʊʨʘʥʩ 0 2 0 ? 
0- ʋʨʚʘʣ ʷʚʘʛʜʘʘʛװʡ 

1- ʍʵʩʵʛʯʣʵʥ ʫʨʚʘʣʜ ʦʨʜʦʛ 

2- ɹװʨʵʥ ʙʦʣʦʥ ʠʭ ʭʵʤʞʵʵʛʵʵʨ ʫʨʚʘʣʜ ʦʨʜʦʛ 

?- ʋʨʚʘʣʳʥ ʙװʪʵʵʛʜʵʭװװʥʠʡʛ ʪʦʜʦʨʭʦʡʣʦʦʛװʡ 

- ʪʦʜʦʨʭʦʡʣʦʦʛװʡ 

2.1. ʉʫʜʘʣʛʘʘʥʳ Ͼʨ ʜϾʥ, ʭʵʣʮʵʤʞ 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʩ ʭʘʥʛʘʤʞʠʡʛ װʡʣʜʚʵʨ, ʤʘʭ ʢʦʤʙʠʥʘʪʳʥ 2 ʩʪʘʥʮ, ʵʭ 

 ʥʠʡװװʨʵʣʜʵʭװʥʠʡ ʭʫʜʛʫʫʜ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ ʫʩʥʳ ʦʨʛʘʥʠʢ ʙװʩʚʵʨʠʡʥ ʛװװ

ʰʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛ ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ. ʕʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ ʪװװʥʜ ʪʘʚʠʭ ʭʷʥʘʣʪò 

MNS 0900:2018, ɼʕʄɹ, ɽʚʨʦʧʳʥ ʭʦʣʙʦʦ ʙʦʣʦʥ ʟʘʨʠʤ ʫʣʩ ʦʨʥʫʫʜʳʥ ʩʪʘʥʜʘʨʪʪʘʡ 

ʭʘʨʴʮʫʫʣʘʚ. ɹ, ɺ ʩʪʘʥʮ ʙʦʣʦʥ 1 ʭʵʨʵʛʣʵʛʯʠʡʥ ʫʩʘʥʜ ʟʘʨʠʤ ʪᴇʨʣʠʡʥ ʛʘʣʦʛʝʥʪ ʙʘ ʛʘʣʦʛʝʥʪ 

ʙʫʩ ʦʨʛʘʥʠʢ ʥʵʛʜʣװװʜʠʡʛ ʪᴇʣᴇʚʣᴇʩᴇʥ ʘʨʛʘ ʘʨʛʘʯʣʘʣʳʥ ʜʘʛʫʫ ʪʦʜʦʨʭʦʡʣʦʥ 

ʭʨʦʤʘʪʦʛʨʘʤʳʛ ʟʫʨʘʛ 7, 8-ʜ װʟװװʣʵʚ. 
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ɿʫʨʘʛ 7. Ͻʡʣʜʚʵʨʠʡʥ ɹ ï ʩʪʘʥʮʳʥ ʭʨʦʤʘʪʦʛʨʘʤ 

 

 
ɿʫʨʘʛ 8. ɺ ï ʩʪʘʥʮʳʥ ʭʨʦʤʘʪʦʛʨʘʤ 

 

ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʭʘʤʛʠʡʥ ʠʭ ʠʣʵʨʜʵʛ ʥʵʛʜʣװװʜ ʥʴ ʭʣʦʨʬʦʨʤ ʙᴇʛᴇᴇʜ 

 .ʥʠʡ ʜʘʨʘʘ ʙʨʦʤʜʠʭʣʦʨʤʝʪʘʥ, ʜʠʙʨʦʤʭʣʦʨʤʝʪʘʥ ʙʦʣʦʥ ʙʨʦʤʬʦʨʤ ʦʨʞ ʙʘʡʥʘװװ

ʕʜʛʵʵʨ ʥʵʛʜʣװװʜʠʡʛ ʤʘʥʘʡ ʦʨʥʳ ʫʥʜʥʳ ʫʩʥʳ ʯʘʥʘʨʳʥ ʩʪʘʥʜʘʨʪ 0900:2018-ʜ ɿɼɸ-ʳʛ 

ʟʘʘʩʘʥ ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ ʰʠʥʞʠʣʛʵʵʛʵʵʨ ʠʣʵʨʩʵʥ ʥʵʛʜʣװװʜ ʥʴ ʩʪʘʥʜʘʨʪʘʘʩ ʭʵʪʨʵʵʛװʡ 

ʙʘʡʥʘ. ʄᴇʥ ʪװװʥʯʣʵʥ ʛʘʨʘʣ װװʩʣʠʡʥ ʭʫʚʴʜ ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ ʦʨʛʘʥʠʢ ʙװʨʵʣʜʵʭװװʥ 

ʪʦʜʦʨʭʦʡʣʦʛʜʩʦʥ ʭʵʜʠʡ ʯ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜװʥʜ װװʩʜʵʛ ʦʨʛʘʥʠʢ ʥʵʛʜʣװװʜ ʙʦʣʦʥ 

ʙʘʡʛʘʣʠʡʥ ʛʘʨʘʣʪʘʡ ʙʫʶʫ ʪװʣʰʥʠʡ ʛʘʨʘʣʪʘʡ ʦʨʛʘʥʠʢ ʥʵʛʜʣװװʜ ʘʛʫʫʣʛʳʥ ʭʫʚʴʜ ʤʘʰ ʙʘʛʘ 

ʭʵʤʞʵʵʛʵʵʨ ʠʣʵʨʩʵʥ. ʍʘʨʠʥ 2 ʵʭ װװʩʚʵʨʠʡʥ ʭʫʚʴʜ ʦʨʛʘʥʠʢ ʙװʨʵʣʜʵʭװװʥʠʡ ʜʘʚʭʮʘʣ ʙʠʡ 

ʯ ʙʨʦʤʪ ʫʣʘʤʞʣʘʣ ʙʦʣʦʥ ʵʪʠʣʝʥʳ ʫʣʘʤʞʣʘʣʫʫʜʳʥ ʭʫʚʴʜ ʵʨʩ ʷʣʛʘʘʪʘʡ ʙʘʡʛʘʘ ʥʴ 
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ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʭᴇʨʩ, ʫʩʥʳ װʥʜʩʵʥ ʙװʪʵʮ ʙʦʣʦʦʜ ʛʝʦʣʦʛʠʡʥ ʪʦʛʪʮʳʥ ʭᴇʜᴇʣʛᴇᴇʥʪ 

ᴇᴇʨʯʣᴇʣʪʪʵʡ ʭʦʣʙʦʦʪʦʡ ʙʘʡʞ ʙʦʣʦʭ ʪʘʣʪʘʡ. ɻװʥʠʡ ʫʩʥʳ ʙʘʡʛʘʣʠʡʥ ᴇʛᴇʛʜᴇʣ ʥʴ ʬʠʟʠʢ-

ʛʝʦʛʨʘʬʠʢʳʥ ʭװʯʠʥ ʟװʡʣʵʵʩ ʛʘʜʥʘ ʜʘʚʭʘʨʛʘʘʩʘʘ ʭʘʤʘʘʨʘʥ ʭʫʚʠʨʘʣ ʙʦʣʦʥ ʪʦʦ ʭʵʤʞʵʵ 

ʥʴ ᴇᴇʨ ᴇᴇʨ ʙʘʡʜʘʛʪʘʡ ʭʦʣʙʦʦʪʦʡʛʦʦʨ ʘʨʪʝʟʠʘʥʳ ʫʩʘʥ ʩʘʥʛʠʡʥ ʜʵʵʜ ʭʵʩʛʠʡʥ ʭᴇʥʜʣᴇʥ 

ʙʦʩʦʦ ʩʫʜʘʣʜ ʙʘʡʨʣʘʭ ʩװʚʵʨʭʵʛ ʭʘʜ ʯʫʣʫʫʣʘʛ ʙʦʣʦʥ ʘʛʘʘʨ ʥʵʚʪʨװװʣʵʭ ʭʵʩʵʛʪ ʤʝʭʘʥʠʢ 

ʩʘʘʪʘʣ ʙʦʣʦʥ ʢʦʘʛʫʣʷʮʠʡʥ ʘʜʩʦʨʙʮʠ ʷʚʘʛʜʜʘʛ ʫʯʠʨ 2 ʵʭ װװʩʚʵʨʠʡʥ ʟʘʨʠʤ ʭʫʜʛʫʫʜʘʜ 

ʦʨʛʘʥʠʢ ʙʦʜʠʩ ʙʘʛʘʩʩʘʥ ʥʴ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ.   

ɻװʥʠʡ ʫʩʘʥ ʜʘʭʴ ʦʨʛʘʥʠʢ ʥʵʛʜʣװװʜʠʡʛ ʜʘʥ ʭʵʣʙʵʨʵʵʨ, ʷʥʟ ʙװʨʠʡʥ ʭװʯʣװװʜ ʙʦʣʦʥ 

ʙװʣʛʵʵʨ, ʙʠʪʫʤ, ʜʘʚʠʨʭʘʡ, ʛʫʤʫʩʳʥ ʙʦʜʠʩʦʦʨ ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʜʵʛʜʵʤʭʠʡ ʙʘ ʜʵʛʜʵʤʭʠʡ 

ʙʫʩ ʦʨʛʘʥʠʢ ʥʵʛʜʣװװʜ ʟʦʥʭʠʣʞ ʙʘʡʚ. ʊʵʨ ʜʫʥʜʘʘ ʘʨʦʤʘʪʠʢ ʥʵʛʜʣװװʜ ʭʘʨʴʮʘʥʛʫʡ ʠʭʵʵʨ 

ʠʣʨʵʭ ʪᴇʣᴇʚʪʵʡ ʙʘʡʥʘ. ʍʘʨʠʥ ʛװʥʠʡ ʫʩʘʥʜ ʙʘʛʘʛװʡ ʘʛʫʫʣʘʛʜʜʘʛ ʙʘʛʘ ʤʦʣʝʢʫʣʪʘʡ ʦʨʛʘʥʠʢ 

ʭװʯʣװװʜ, ʛʫʤʫʩʳʥ ʙʦʜʠʩ, ᴇʥʜᴇʨ ʤʦʣʝʢʫʣʪ ʦʨʛʘʥʠʢ ʭװʯʣװװʜ, ʥװװʨʩ ʫʩ, ʘʤʠʥʭװʯʣװװʜ, 

ʩʧʠʨʪװװʜ ʙʦʣʦʥ ʘʣʴʜʝʛʠʜʫʫʜ ʥʴ ʘʰʠʛʣʘʩʘʥ ʭʘʥʜʘʣʪʳʥ ʘʨʛʘʜ ʭʘʥʜʣʘʛʜʘʘʛװʡ ʙᴇʛᴇᴇʜ ʵʥʵ 

ʘʨʛʘ ʥʴ ʪʦʭʠʨʦʤʞʪʦʡ ʙʫʩ ʙʦʣʦʭ ʥʴ ʭʘʨʘʛʜʘʚ. ɹ, ɺ ʩʪʘʥʮʳʥ ʵʭ װװʩʚʵʨʠʡʥ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ 

2021, 2022 ʦʥʳ ʦʨʛʘʥʠʢ ʙװʨʵʣʜʵʭװװʥʠʡ ʜʵʣʛʵʨʵʥʛװʡ װʨ ʜװʥʛ ʭʘʚʩʨʘʣʪ 1-1ʘ, 2-2ʘ-ʜ ʪʫʩ 

ʪʫʩ װʟװװʣʵʚ. 

 
ɻʨʘʬʠʢ 21.  ɹ, ɺ ʩʪʘʥʮ ʭʵʨʵʛʣʵʛʯ, ʛϾʥʠʡ ʭʫʜʛʠʡʥ ʫʩʥʳ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥ, 2021 ʦʥ 

ɹ, ɺ ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʫʩʥʳ ʦʨʛʘʥʠʢ ʥʵʛʜʣװװʜʠʡʥ 

ʰʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛ MNS 0900:2018, ɼʕʄɹ, ɽʚʨʦʧʳʥ ʭʦʣʙʦʦ, ɸʅʋ-ʳʥ ʫʥʜʥʳ ʫʩʥʳ 

ʫʜʠʨʜʘʤʞʠʜ ʟʘʘʩʘʥ ɿɼɸ-ʪʘʡ ʭʘʨʴʮʫʫʣʘʥ ʭװʩʥʵʛʪ 41-ʜ װʟװװʣʵʚ. 
 

ʍϾʩʥʵʛʪ 41. ɹ. ɺ ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛϾʡʞϾϾʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʫʩʥʳ ʦʨʛʘʥʠʢ  
ʥʵʛʜʣϾϾʜʠʡʥ ʭʵʤʞʵʵ, ʤʢʛ/ʣ, (2022 ʦʥ) 

ˉ ʅʵʛʜʵʣ MNS 900:2018 (ɿɼɸ) ɼʕʄɹ ɽʍ ɸʅʋ ɹ ʩʪʘʥʮ ɺ ʩʪʘʥʮ 

1 ʕʪʠʣʙʝʥʟʦʣ 300 300 ʉɿ 700 - 0.22 

2 ʉʪʠʨʝʥ 20 20 ʉɿ 100 0.256 - 

3 ʦ-ʂʩʠʣʦʣ 
500 500 500 10000 

- - 

4 ʤ-ʂʩʠʣʦʣ 0.22 0.217 
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5 ʧ-ʂʩʠʣʦʣ - - 

6 ɹʝʥʟʦʣ 10 10 1 5 - - 

7 ʊʦʣʫʦʣ 700 700 ʉɿ 1000   74.69 3.067 

8 ʄʊɹʕ         - 0.11 

9 ʍʣʦʨʬʦʨʤ  200 200 

100 80 

6.477 2.879 

10 ɹʨʦʤʜʠʭʣʦʨʤʝʪʘʥ  60 60 12.021 0.455 

11 ɼʠʙʨʦʤʭʣʦʨʤʝʪʘʥ 100 100 20.433 1.8 

12 ɹʨʦʤʬʦʨʤ  10 100 0.38 2.8 

13  1.2-ʜʠʭʣʦʨʵʪʘʥ -  30   5 - - 

14 1,1-ʜʠʭʣʦʨʧʨʦʧʝʥ -       0.153 - 

15 ʊʝʪʨʘʭʣʦʨʤʝʪʘʥ - 4 ʉɿ 5 - 0.927 

16 1.1.1-ʪʨʠʭʣʦʨʵʪʘʥ 70     200 - - 

17 1.4-ɼʠʭʣʦʨʙʝʥʟʦʣ - 300 ʉɿ 75 - - 

18 ʊʝʪʨʘʭʣʦʨʵʪʠʣʝʥ - 40 10   10.34 14.147 

19 ʊʨʠʭʣʦʨʵʪʠʣʝʥ - 40 10 5 10.694 31.636 

20 1.2-ʜʠʭʣʦʨʵʪʝʥ 20 50 ʉɿ 100 11.338 0.559 

21 ɼʠʭʣʦʨʤʝʪʘʥ - 20   5 - - 

22 ɺʠʥʠʣʭʣʦʨʠʜ 0.3 0.3 0.5 2 0.29 - 

23 ʀʟʦʧʨʦʧʠʣʙʝʥʟʦʣ -       - 0.141 

24 ʧ-ʀʟʦʧʨʦʧʠʣʪʦʣʫʦʣ -       0.188 0.223 

25 1,3,5-ʊʨʠʤʝʪʠʣʙʝʥʟʦʣ -       0.138 - 

26 ʅʘʬʪʘʣʝʥ -       0.146 66.5 
ʊʘʡʣʙʘʨ: ʆʨʛʘʥʠʢ ʥʵʛʜʣϾϾʜʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜʵʣʛʵʨʵʥʛϾʡ Ͼʨ ʜϾʥʛ ʭʘʚʩʨʘʣʪ -ʜ ϾʟϾϾʣʵʚ. 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ɹ ʩʪʘʥʮ ʙʦʣʦʥ ʵʭ װװʩʚʵʨʠʡʥ ˉ1, 7, 8, 9, 10, 16-ʨ ʛװʥʠʡ 

ʭʫʜʛʠʡʥ ʫʩʥʳ ʦʨʛʘʥʠʢ ʙװʨʜʣװװʜʠʡʥ ʥʘʡʨʣʘʛʳʛ ʛʘʣʦʛʝʥʪ ʙʘ ʛʘʣʦʛʝʥʪ ʙʫʩ ʦʨʛʘʥʠʢ 

ʥʵʛʜʣװװʜʠʡʥ ʤʘʩʩ ʩʧʝʢʪʨʦʤʝʪʨʠʡʥ ʪʘʥʴʮ ʠʦʥ ʪʘʨʭʘʣʪʳʛ ʛʨʘʬʠʢ 22-ʪ װʟװװʣʵʚ.  

 
ɻʨʘʬʠʢ 22. ɹ ʩʪʘʥʮʳʥ ʵʭ ϾϾʩʚʵʨϾϾʜʠʡʥ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʥʘʡʨʣʘʛʘ, ʤʢʛ/ʣ. 

ʍʘʨʠʥ ʪװʣʰʥʠʡ ʛʘʨʘʣʪʘʡ ʥʵʛʜʣװװʜ ʙʦʣʦʥ ʙʝʥʟʦʣ, ʪʦʣʫʦʣ, ʵʪʠʣʙʝʥʟʦʣ, ʢʩʠʣʦʣʳʥ 

ʫʣʘʤʞʣʘʣʫʫʜ ʙʘʨʘʛ ʠʣʨʵʵʛװʡ ʙʦʣʥʦ. ɿʘʨʠʤ ʭʫʜʛʠʡʥ ʫʩʘʥʜ ʪʦʣʫʦʣ ʙʦʣʦʥ ʢʩʠʣʦʣʳʥ 

ʫʣʘʤʞʣʘʣʫʫʜ ʠʣʵʨʩʵʥ ʯ ʩʪʘʥʜʘʨʪʘʜ ʟʘʘʩʘʥ ʭʵʤʞʵʵʥʵʵʩ ʤʘʰ ʙʘʛʘ ʙʘʡʥʘ.  
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ɻʨʘʬʠʢ 23. ɺ ʩʪʘʥʮʳʥ ʵʭ ϾϾʩʚʵʨϾϾʜʠʡʥ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʥʘʡʨʣʘʛʘ, ʤʢʛ/ʣ. 

ʍʘʨʠʥ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ɺ ʩʪʘʥʮ ʙʦʣʦʥ ʵʭ װװʩʚʵʨʠʡʥ ˉ1, 2, 3, 4, 5, 6, 8, 9, 10, 

11 ʜװʛʵʵʨ ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩʥʳ ʦʨʛʘʥʠʢ ʙװʨʵʣʜʵʭװװʥʠʡ ʥʘʡʨʣʘʛʳʛ ʛʘʣʦʛʝʥʪ ʙʘ ʛʘʣʦʛʝʥʪ 

ʙʫʩ ʦʨʛʘʥʠʢ ʥʵʛʜʣװװʜʠʡʥ ʤʘʩʩ ʩʧʝʢʪʨʦʤʝʪʨʠʡʥ ʪʘʥʴʮ ʠʦʥ ʪʘʨʭʘʣʪʳʛ ʛʨʘʬʠʢ 22-ʪ 

 ,ʜ ʙʦʣʦʥ ʙʝʥʟʦʣ, ʪʦʣʫʦʣװװʣʰʥʠʡ ʛʘʨʘʣʪʘʡ ʥʵʛʜʣװʣʵʚ. ɻʨʘʬʠʢʘʘʩ ʭʘʨʘʭʘʜ ʪװװʟװ

ʵʪʠʣʙʝʥʟʦʣ, ʢʩʠʣʦʣʳʥ ʫʣʘʤʞʣʘʣʫʫʜ ʙʘʛʘ ʟʵʨʵʛ ʠʣʵʨʯ ʙʘʡʛʘʘ ʥʴ ʪʦʜʦʨʭʦʡ ʙʦʭʠʨʜʦʣʪʦʡ 

ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ MNS ʩʪʘʥʜʘʨʪʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʦʡʨʦʣʮʦʦʛʦʦʨ 10-100 ʜʘʭʠʥ ʙʘʛʘ 

ʘʛʫʫʣʛʘʪʘʡ ʙʘʡʥʘ. ʎʘʘʰʠʜ ʫʥʜʥʳ ʫʩʘʥʜ װʡʣʜʚʵʨʠʡʥ ʛʘʨʘʣʪʘʡ ʦʨʛʘʥʠʢ ʙװʨʵʣʜʵʭװװʥʠʡ 

ʘʛʫʫʣʛʳʛ ʜʘʚʪʘʤʞʠʪ ʭʫʛʘʮʘʘʛʘʘʨ ʤʦʥʠʪʦʨʠʥʛ ʭʠʡʞ ʩʫʜʣʘʭ ʥʴ ʫʯʠʨʯ ʙʦʣʦʭ ʵʨʩʜʵʣʵʵʩ 

ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ ʙʦʣʦʤʞʪʦʡ. ʍʘʨʠʥ ɹ, ɺ ʩʪʘʥʮʳʥ ʵʭ װװʩʚʵʨʠʡʥ ʟʘʨʠʤ ʭʫʜʛʫʫʜʘʜ 

ʪʦʣʫʦʣ, ʩʪʠʨʝʥ ʙʦʣʦʥ ʢʩʠʣʦʣʳʥ ʫʣʘʤʞʣʘʣʫʫʜ ʠʣʵʨʩʵʥ ʯ ʩʪʘʥʜʘʨʪʘʜ ʟʘʘʩʘʥ 

ʭʵʤʞʵʵʥʵʵʩ ʤʘʰ ʙʘʛʘ ʙʘʡʥʘ. װתʥʠʡ ʜʦʪʨʦʦʩ ʪʦʣʫʦʣ ʙʦʣʦʥ ʢʩʠʣʦʣʳʥ ʫʣʘʤʞʣʘʣʫʫʜ 

ʥʵʣʵʵʜʛװʡ ʠʣʵʨʩʵʥ ʥʴ ʪװʣʰʥʠʡ ʛʘʨʘʣʪʘʡ ʦʨʛʘʥʠʢ ʥʵʛʜʣװװʜʠʡʥ ʙʦʭʠʨʜʣʦʦʨ ʙʦʭʠʨʜʦʭ 

ʤʘʛʘʜʣʘʣʪʘʡ װʨ ʜװʥ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ (ʍװʩʥʵʛʪ 42).  

ʍϾʩʥʵʛʪ 42. ʕʭ ϾϾʩʚʵʨϾϾʜʠʡʥ ʅʊɻʄ-ʥʳ ʭʵʤʞʵʵ 

ʕʭ 
 ʜװװʩʚʵʨװװ

ʍʣʦʨʬʦʨʤ ɹʨʦʤʜʠʭʣʦʨʤʝʪʘʥ ɼʠʙʨʦʤʭʣʦʨʤʝʪʘʥ ɹʨʦʤʬʦʨʤ ʅʊɻʄ 

ɹ 0.13 0.3 1.37 1.98 3.79 

ɺ 0.39 0.39 1.8 2.8 5.38 

ʋʥʜʥʳ ʫʩʳʛ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʭʵʜ ʭʣʦʨʬʦʨʤ, ʙʨʦʤʜʠʭʣʦʨʤʝʪʘʥ, 

ʜʠʙʨʦʤʭʣʦʨʤʝʪʘʥ ʙʦʣʦʥ ʙʨʦʤʬʦʨʤʳʥ ʥʵʛʜʣװװʜ װװʩʜʵʛ ʙᴇʛᴇᴇʜ ʥʠʡʣʙʵʨʵʵʨ ʥʠʡʪ 

ʪʨʠʛʘʣʦʛʝʥʪʤʝʪʘʥʳ ʭʵʤʞʵʵʛʵʵʨ ʪʦʦʮʜʦʛ. ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ɹ, ɺ ʩʪʘʥʮʳʥ ʫʩʥʳ  

 ʩʩʵʥ ʭʣʦʨʬʦʨʤ, ʙʨʦʤʜʠʭʣʦʨʤʝʪʘʥ, ʜʠʙʨʦʤʭʣʦʨʤʝʪʘʥ ʙʦʣʦʥװװ ʥʜװʜʠʡʥ ʜװװʩʚʵʨװװ
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ʙʨʦʤʬʦʨʤʳʥ ʥʵʛʜʣװװʜ װװʩʜʵʛ ʙᴇʛᴇᴇʜ ʥʠʡʣʙʵʨʵʵʨ ʥʠʡʪ ʪʨʠʛʘʣʦʛʝʥʪʤʝʪʘʥʳ ʭʵʤʞʵʵʛ 

ʭװʩʥʵʛʪ 42 ʙʦʣʦʥ ʛʨʘʬʠʢ 24, 25-ʜ װʟװװʣʵʚ. 

 
ɻʨʘʬʠʢ 24. ɹ ïʩʪʘʥʮʳʥ 

 ʪʨʠʛʘʣʦʛʝʥʪʤʝʪʘʥʳ ʭʵʤʞʵʵ, ʤʢʛ/ʣ 

  
ɻʨʘʬʠʢ 25. ɺ ʸʪʘʥʮʳʥ  

ʪʨʠʛʘʣʦʛʝʥʪʤʝʪʘʥʳ ʭʵʤʞʵʵ, ʤʢʛ/ʣ. 

ʍʣʦʨ ʘʰʠʛʣʘʥ ʫʥʜʥʳ ʫʩʳʛ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʭʵʜ ʙʨʦʤʪ ʙʦʣʦʥ ʭʣʦʨʪ ʦʨʛʘʥʠʢ 

ʥʵʛʜʣװװʜ װװʩʵʞ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ ʥʠʡʪ ʪʨʠʛʘʣʦʝʥʪʤʝʪʘʥʳ ʭʵʤʞʵʵ MNS ʙʦʣʦʥ ʙʫʩʘʜ ʫʣʩ 

ʦʨʥʫʫʜʳʥ ʤᴇʨʜʜᴇʛ ʩʪʘʥʜʘʨʪʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʤʘʰ ʙʘʛʘ ʙʘʡʛʘʘ ʥʴ ʛʘʣʦʛʝʥʪ ʦʨʛʘʥʠʢ 

ʥʵʛʜʣʠʡʥ ʵʨʩʜʵʣ ʙʘʛʘ ʙʘʡʛʘʘ ʥʴ ʩʘʡʥ ʪʘʣʪʘʡ ʶʤ. 

ɼϾʛʥʵʣʪ: ʍʣʦʨ ʘʰʠʛʣʘʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪ ʷʚʫʫʣʘʭʘʜ ʫʩʘʥʜ װװʩʵʞ ʙʦʣʦʭ 

ʦʨʛʘʥʠʢ ʥʵʛʜʣװװʜ ʙʫʶʫ ʭʣʦʨʬʦʨʤ, ʙʨʦʤʜʠʭʣʦʨʤʝʪʘʥ, ʜʠʙʨʦʤʭʣʦʨʤʝʪʘʥ, ʙʨʦʤʬʦʨʤ ɹ, 

ɺ ʩʪʘʥʮʳʥ ʫʩʘʥʜ ʠʣʵʨʯ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ ʵʜʛʵʵʨʠʡʥ ʥʠʡʣʙʵʨ ʪʨʠʛʘʣʦʛʝʥʪʤʝʪʘʥʳ ʭʵʤʞʵʵ 

ʥʴ MNS 0900:2018 ʙʦʣʦʥ ʙʫʩʘʜ ʫʣʩ ʦʨʥʳ ʤᴇʨʜʜᴇʛ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪʘʘʩ 10-25 ʜʘʭʠʥ 

ʙʘʛʘ ʙʘʡʥʘ. ʄᴇʥ װʡʣʜʚʵʨʠʡʥ ʛʘʨʘʣʪʘʡ ʦʨʛʘʥʠʢ ʙװʨʵʣʜʵʭװװʥʠʡ ʘʛʫʫʣʛʳʛ ʜʘʚʪʘʤʞʠʪ 

ʭʫʛʘʮʘʘʛʘʘʨ ʤʦʥʠʪʦʨʠʥʛ ʭʠʡʞ ʩʫʜʣʘʭ ʥʴ ʵʨʩʜʵʣʵʵʩ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ ʙʦʣʦʤʞʪʦʡ. 

ʍʘʨʠʥ ɹ, ɺ ʩʪʘʥʮʳʥ ʵʭ װװʩʚʵʨʠʡʥ ʟʘʨʠʤ ʭʫʜʛʫʫʜʘʜ ʪʦʣʫʦʣ, ʩʪʠʨʝʥ ʙʦʣʦʥ ʢʩʠʣʦʣʳʥ 

ʫʣʘʤʞʣʘʣʫʫʜ ʠʣʵʨʩʵʥ ʯ ʩʪʘʥʜʘʨʪʘʜ ʟʘʘʩʘʥ ʭʵʤʞʵʵʥʵʵʩ ʤʘʰ ʙʘʛʘ ʙʘʡʥʘ. װתʥʠʡ ʜʦʪʨʦʦʩ 

ʪʦʣʫʦʣ ʙʦʣʦʥ ʢʩʠʣʦʣʳʥ ʫʣʘʤʞʣʘʣʫʫʜ ʥʵʣʵʵʜʛװʡ ʠʣʵʨʩʵʥ ʥʴ ʪװʣʰʥʠʡ ʛʘʨʘʣʪʘʡ 

ʥʵʛʜʣװװʜʠʡʥ ᴇʚᴇʨʤᴇʮ ʭʫʚʠʨʘʣ ʟװʡ ʷʚʘʛʜʩʘʥ ʥʴ ʪʦʛʪʮʳʥ ʭʫʚʴʜ ʙʦʣʦʥ ʰʠʣʞʠʣʪʠʡʥ 

ʫʣʤʘʘʩ ʩʦʥʠʨʭʦʣʪʦʡ װʨ ʜװʥ ʛʘʨʩʘʥ ʥʴ ʦʨʛʘʥʠʢ ʙװʨʵʣʜʵʭװװʥʠʡ ʩʫʜʘʣʛʘʘʛ ʮʘʘʰʠʜ 

ʘʥʛʠʣʘʥ װʨʛʵʣʞʣװװʣʵʭ ʰʘʘʨʜʣʘʛʘ ʙʘʡʥʘ.  
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III ɹתʃʕɻ. ʋʃɸɸʅɹɸɸʊɸʈ ʍʆʊʓʅ ɿɸʈʀʄ ɼתתʈɻʀʁʅ ɻʕʈ ʍʆʈʆʆʃʃʓʅ 
ʀʈɻʕɼʀʁʅ ʋʅɼ, ɸʍʋʁʅ ɿʆʈʀʋʃɸʃʊɸɸʈ ɸʐʀɻʃɸɼɸɻ ɻתʅʀʁ ʍʋɼɻʋʋɼʓʅ 
ɻʀɼʈʆʍʀʄʀʁʅ ʉʋɼɸʃɻɸɸ 

 ʅʠʡʩʣʵʣ ʭʦʪʳʥ ʭװʥ ʘʤ ʊʫʫʣ ʛʦʣʳʥ ʜʘʛʫʫ ʙʘʡʨʣʘʩʘʥ ʫʥʜʥʳ ʫʩʥʳ 240 ʦʨʯʠʤ ʵʭ 

 ʥʠʡ ʭʫʜʛʫʫʜʘʘʩ  ʫʩ ʜʘʤʞʫʫʣʘʭ ʩʪʘʥʮ, ʟᴇᴇʚʨʠʡʥ ʙʦʣʦʥ ʪᴇʚʣᴇʨʩᴇʥ ʰʫʛʘʤʜװʩʚʵʨʠʡʥ ʛװװ

ʭʦʣʙʦʛʜʩʦʥ 600 ʛʘʨʫʡ ʫʩ ʪװʛʵʵʭ ʙʘʡʨʘʘʩ ʫʩʘʘʨ ʭʘʥʛʘʛʜʜʘʛ. ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ 

ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʊᴇʚʠʡʥ ʙʦʣʦʥ ɻʘʯʫʫʨʪʳʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʵʭ 

 ,ʥ ʘʤʳʥ ᴇʩᴇʣʪװʜʵʜ ʭʦʪʞʠʣʪ, ʭװװʣʠʡʥ ʞʠʣװװʩʚʵʨʠʡʥ ʭʫʜʛʫʫʜ ʙʘʡʨʣʘʜʘʛ ʙʘʡʥʘ. ʉװװ

ʪᴇʚʣᴇʨᴇʣ ʥʵʤʵʛʜʵʭʠʡʥ ʭʵʨʵʵʨ ʭʦʪʳʥ ʟʘʭʳʥ ʛʵʨ ʭʦʨʦʦʣʣʫʫʜ ᴇʨʛᴇʞʠʥ ʪʵʣʞ ʭװʥ ʘʤ, ʘʞ 

 ʡʣʜʚʵʨʣʵʣʠʡʥ ʭʵʨʵʛʮʵʵʥʠʡ ʫʩʥʳ ʭʵʨʵʛʣʵʵ ʵʨʩ ʥʵʤʵʛʜʩʵʵʨװ ʡʣʜʚʵʨʠʡʥ ʫʥʜ, ʘʭʫʡ ʙʦʣʦʥװ

ʙʘʡʥʘ [33]. ʊװװʥʯʣʵʥ ʭʦʪʳʥ ʟʘʭʳʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʠʨʛʵʜ, ʘʞ ʘʭʫʡʥ ʥʵʛʞ ʙʘʡʛʫʫʣʣʘʛʫʫʜ 

ᴇᴇʨʩʜʠʡʥ ʛʘʨʛʘʩʘʥ ʛװʥʠʡ ʙʦʣʦʥ ʵʥʛʠʡʥ ʫʫʨʭʘʡʥ ʭʫʜʛʠʡʥ ʫʩʳʛ ʫʥʜ, ʘʭʫʡʥ ʭʵʨʵʛʮʵʵʥʜʵʵ 

ʘʰʠʛʣʘʞ ʙʘʡʥʘ. ʅʠʡʩʣʵʣʠʡʥ ɿʘʩʘʛ ʜʘʨʛʳʥ ʪʘʤʛʳʥ ʛʘʟʨʘʘʩ 2013 ʦʥʜ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʞ 

ʷʚʫʫʣʩʘʥ ᴇʨᴇʤʜʤᴇʣ, ʙʦʛʠʥʦ ʷʥʜʘʥʪ, ʙʝʪʦʥ ʭʘʰʣʘʛʘʪʘʡ ʫʫʨʭʘʡʥ ʭʫʜʘʛ, ʵʥʛʠʡʥ ʫʫʨʭʘʡʥ 

(ʛʘʨ ʭʫʜʘʛ) ʭʫʜʛʠʡʥ ʪʦʦʣʣʦʛʦʦʨ ɹʘʛʘʥʫʫʨ ʜװװʨʵʛʪ 148, ɹʘʛʘʭʘʥʛʘʡ ʜװװʨʵʛʪ 33, ɹʘʷʥʛʦʣ 

ʜװװʨʵʛʪ 233, ɹʘʷʥʟװʨʭ ʜװװʨʵʛʪ 1093, ʅʘʣʘʡʭ ʜװװʨʵʛʪ 256, ʉʦʥʛʠʥʦʭʘʡʨʭʘʥ ʜװװʨʵʛʪ 950, 

ʉװʭʙʘʘʪʘʨ ʜװװʨʵʛʪ 1309, ʍʘʥ-ʋʫʣ ʜװװʨʵʛʪ 1089, ʏʠʥʛʵʣʪʵʡ ʜװװʨʵʛʪ 220 ʪʫʩ ʪʫʩ 

ʪʦʦʣʦʛʜʞʵʵ [2]. ʋʥʜʥʳ ʫʩ ʥʴ ʭװʥ ʘʤʳʥ ʵʨװװʣ ʤʵʥʜʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ ʭʘʤʛʠʡʥ ʯʫʭʘʣ ʭװʯʠʥ 

ʟװʡʣװװʜʠʡʥ ʥʵʛ ʶʤ. ɻʵʨ ʭʦʨʦʦʣʣʫʫʜʳʥ ʜʫʥʜ ʛʘʨʛʘʩʘʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʟʘʨʠʤ ʥʴ ʛװʝʭʵʥ 

ᴇʨᴇʤʜʩᴇʥ (ʭᴇʨʩʥʠʡ ʫʩ), ʵʨװװʣ ʘʭʫʡʥ ʙװʩʠʡʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʘʛװʡ ʤᴇʥ ʦʣʦʥ ʞʠʣ 

ʩʫʫʨʴʰʩʘʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʦʥʮʣʦʛʦʦʩ ʰʘʣʪʛʘʘʣʘʥ ʙʦʭʠʨʳʥ ʥװʭʵʵʨ ʜʘʤʞʠʥ ʫʩʥʳ ʙʦʣʦʥ 

ʭᴇʨʩʥʠʡ ʙʦʭʠʨʜʣʦʦʩ ʙʦʣʞ ʯʘʥʘʨ ʥʘʡʨʣʘʛʘ ᴇᴇʨʯʣᴇʛʜᴇʞ ʵʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ 

ʭʘʥʛʘʭʛװʡʜ ʭװʨʯ ʙʘʡʛʘʘʛ ʦʣʦʥ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥ ʭʘʨʫʫʣʞ ʙʘʡʥʘ [34]. ʀʡʤʜ ʘʨʜ 

ʠʨʛʵʜʠʡʛ ʪᴇʨᴇʣ ʙװʨʠʡʥ ʭʘʣʜʚʘʨʪ ᴇʚʯʥᴇᴇʩ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ, ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳʛ 

ʭʘʤʛʘʘʣʘʭ, ʫʩʥʳ ʥᴇᴇʮʠʡʛ ʟװʡ ʟʦʭʠʩʪʦʡ ʭʵʨʵʛʣʵʭ, ʠʨʛʵʜʠʡʛ ʫʥʜʥʳ ʫʩʥʳ ʪʘʣʘʘʨ ʙʦʜʠʪ 

ʤʵʜʵʵʣʣʵʵʨ ʭʘʥʛʘʛʜʘʭ ʵʨʭʠʡʛ ʭʘʥʛʘʭ ʟʵʨʵʛ ʰʘʘʨʜʣʘʛʘ ʪʫʣʛʘʨʯ ʙʘʡʥʘ. ʀʡʤʵʵʩ ʵʥʵ 

ʫʜʘʘʛʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʘʘʨ ɹʘʷʥʟװʨʭ, ɹʘʷʥʛʦʣ, ʉװʭʙʘʘʪʘʨ ʜװװʨʛʠʡʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ 

ʠʨʛʵʜʠʡʥ ʫʥʜ ʘʭʫʡʥ ʭʵʨʵʛʮʵʵʥʜʵʵ ʘʰʠʛʣʘʞ ʙʫʡ ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩʘʥʜ ʥʘʨʠʡʚʯʠʣʩʘʥ 

ʩʫʜʘʣʛʘʘ ʭʠʡʞ, ʫʩʥʳ ʯʘʥʘʨʳʛ װʥʵʣʵʥ ʜװʛʥʵʣʪ ᴇʛᴇʭ ʟʦʨʠʣʛʦʦʨ ʵʥʵʭװװ ʘʞʣʳʛ ʭʠʡʞ 

ʛװʡʮʵʪʛʵʚ.    

ʉʫʜʘʣʛʘʘʥʳ ʦʙʲʝʢʪ 

ʕʥʵ ʫʜʘʘʛʠʡʥ ʩʫʜʘʣʛʘʘʥʜ ʅʠʡʩʣʵʣʠʡʥ ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ 28 ʭʦʨʦʦʥʦʦʩ ʛʵʨ 

ʭʦʨʦʦʣʦʣ ʟʦʥʭʠʣʩʦʥ 7 ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʭ 55 ʛװʥʠʡ ʭʫʜʘʛ, ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ 25 ʭʦʨʦʦʥʦʦʩ 

20, 23-ʨ ʭʦʨʦʦʥʳ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʙʘʡʨʣʘʭ 18  ʛװʥʠʡ ʭʫʜʘʛ, ʉװʭʙʘʘʪʘʨ ʜװװʨʛʠʡʥ 11 

ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʭ ʭװʥ ʘʤ ʫʥʜ ʘʭʫʡʜ ᴇʨʛᴇʥᴇᴇʨ ʘʰʠʛʣʘʜʘʛ 62 ʛװʥʠʡ ʭʫʜʘʛ ʥʠʡʪ 135 ʛװʥʠʡ 

ʭʫʜʛʠʡʥ ʫʩʥʘʘʩ 2020, 2021 ʦʥʜ ʩʦʨʴʮ ʮʫʛʣʫʫʣʞ ʬʠʟʠʢ, ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ, ʙʠʯʠʣ ʘʤʴ 

ʩʫʜʣʘʣ, ʤʠʢʨʦʵʣʝʤʝʥʪ, ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛװʡʥ װʟװװʣʵʣʪװװʜʠʡʛ ʛʘʟʘʨ ʜʵʵʨ ʥʴ ʙʦʣʦʥ 

ʣʘʙʦʨʘʪʦʨʠʜ ʪʦʜʦʨʭʦʡʣʦʚ. ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ 3 ʜװװʨʛʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ 

ʙʘʡʨʰʣʳʛ ʟʫʨʘʛ 9-ʜ װʟװװʣʵʚ.  
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ɿʫʨʘʛ 9. ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ 3 ʜϾϾʨʛʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʙʘʡʨʰʠʣ 

3.1. ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʠʨʛʵʜʠʡʥ ʫʥʜ, ʘʭʫʡʥ ʟʦʨʠʫʣʘʣʪʘʘʨ 

ʘʰʠʛʣʘʜʘʛ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʩʫʜʘʣʛʘʘ 

 ʌʠʟʠʢ-ʭʠʤʠʡʥ ʰʠʥʞ ʯʘʥʘʨ: ʎʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʯʘʥʘʨ (ʎɼʏ) ʙʦʣʦʥ ʨʅ ʥʴ 

ʪʫʭʘʡʥ ʫʩʥʳ ʰʠʥʞ ʯʘʥʘʨʳʛ ʠʣʪʛʵʜʵʛ ʯʫʭʘʣ װʟװװʣʵʣʪװװʜ ʶʤ. ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ 

ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʯʘʥʘʨ ʙʦʣʦʥ pH-ʳʥ 

ʭʘʤʘʘʨʣʳʛ ʛʨʘʬʠʢ 25-ʪ װʟװװʣʵʚ. ɻװʥʠʡ ʫʩʥʳ ʨʅ ʥʴ ʦʣʦʥ ʪᴇʨʣʠʡʥ ʛʝʦʭʠʤʠʡʥ 

ʪʦʦʮʦʦʣʣʳʥ ʯʫʭʘʣ ʤʵʜʵʵʣʣʠʡʛ ᴇʛʜᴇʛ [35]. ɻʨʘʬʠʢ 26-ʩ ʭʘʨʘʭʘʜ ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ 

ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ pH 7.21-8.36 ʙʫʶʫ ʩʘʘʨʤʘʛʘʘʩ ʩʫʣ ʰװʣʪʣʵʛ ʦʨʯʠʥʪʦʡ ʙʘʡʛʘʘ 

ʙᴇʛᴇᴇʜ ʨʅ-ʠʡʥ ʫʪʛʘʘʨʘʘ MNS 0900:2018 ʙʦʣʦʥ ɼʕʄɹ-ʘʘʩ [36] ʛʘʨʛʘʩʘʥ ʜʵʣʭʠʡʥ ʫʣʩ 

ʦʨʥʫʫʜʳʥ ʤᴇʨʜᴇʞ ʙʫʡ װʥʜʵʩʥʠʡ ʩʪʘʥʜʘʨʪʫʫʜʳʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʞ ʙʘʡʥʘ. ʎʘʭʠʣʛʘʘʥ 

ʜʘʤʞʫʫʣʘʭ ʯʘʥʘʨ (ʎɼʏ) ʥʴ ʪʫʭʘʡʥ ʫʩʥʳ ʵʨʜʵʩʞʠʣʪʪʵʡ ʰʫʫʜ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʜʘʛ. 

ʉʫʜʘʣʛʘʘ ʭʠʡʩʵʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʯʘʥʘʨ (ʎɼʏ) 22.4-103.4 

mS/m ʙʘʡʥʘ. װתʥʵʵʩ װʟʵʭʵʜ 10-ʨ ʭʦʨʦʦʥʳ 1 ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ 

ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 0900:2018 ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʛʘʘ ʭʵʜʠʡ 

ɼʵʣʭʠʡʥ ʕʨװװʣ ʄʵʥʜʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘʘʩ ʛʘʨʛʘʩʘʥ ʫʣʩ ʦʨʥʫʫʜʳʥ ʤᴇʨʜᴇʞ ʙʫʡ ʫʥʜʥʳ ʫʩʥʳ 

ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʞ ʙʘʡʥʘ (ʍװʩʥʵʛʪ 43). ʉʫʜʣʘʘʯ L.A.Richards-ʥ ʘʥʛʠʣʣʘʘʨ 

ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩ ʥʴ ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʯʘʥʘʨʘʘʨʘʘ ʤʘʰ 

ʩʘʡʥ ʙʫʶʫ <25 mS/m ʙʦʣʦʥ ʟᴇʚʰᴇᴇʨʯ ʙʦʣʦʭ ʙʫʶʫ 75-200 mS/m ʛʵʩʵʥ ʘʥʛʠʣʘʣʜ 

ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʛʘʘʛ ʪʦʛʪʦʦʚ [37].  
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ɻʨʘʬʠʢ 26. ʎʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʯʘʥʘʨ ʙʦʣʦʥ ʨʅ-ʳʥ ʭʘʤʘʘʨʘʣ 

 ʍʠʤʠʡʥ ʥʘʡʨʣʘʛʘ: ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʭʠʤʠʡʥ 

ʰʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʛ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 

0900:2018 ʙʦʣʦʥ ɼʵʣʭʠʡʥ ʕʨװװʣ ʄʵʥʜʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘʘʩ ʛʘʨʛʘʩʘʥ ʫʣʩ ʦʨʥʫʫʜʳʥ ʫʥʜʥʳ 

ʫʩʥʳ ʩʪʘʥʜʘʨʪʪʘʡ ʭʘʨʴʮʫʫʣʘʥ ʭװʩʥʵʛʪ 43-ʜ װʟװװʣʵʚ. ʍʠʤʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʛʵʵʩ 

ʭʘʨʘʭʘʜ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʥʠʡʪ ʭʘʪʫʫʣʘʛ 2.2-8.8 ʤʛ-ʵʢʚ/ʣ ʙʫʶʫ ʟᴇᴇʣᴇʥ-ʟᴇᴇʣᴇʚʪᴇʨ-

ʭʘʪʫʫ, ʥʠʡʪ ʵʨʜʵʩʞʠʣʪ 210-1771 ʤʛ/ʣ ʙʫʶʫ ʮʵʥʛʵʛʵʵʩ ʜʘʚʩʘʨʭʘʛ ʫʩʥʳ ʘʥʛʠʣʘʣʜ 

ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ 7 ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʭ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʘʥʜ 

 ʥʜʩʵʥ ʢʘʪʠʦʥ ʙʦʣʦʭ ʥʘʪʨʠ (Na+) 2.9-376 ʤʛ/ʣ, ʢʘʣʴʮʠ (ʉʘ2+) 36-134 ʤʛ/ʣ, ʤʘʛʥʠ (Mg2+)װ

4.9-51.1 ʤʛ/ʣ, ʢʘʣʠ (K+) 0.3-3.2 ʤʛ/ʣ ʙʘʡʭʘʜ ʘʥʠʦʥʫʫʜʘʘʩ ʛʠʜʨʦʢʘʨʙʦʥʘʪ (HCO3
-) 110-232 

ʤʛ/ʣ, ʭʣʦʨ (Cl-) 9.5-103 ʤʛ/ʣ, ʩʫʣʴʬʘʪ (SO4
2-) 2.5-866 ʤʛ/ʣ, ʥʠʪʨʠʪ (NO2

-) 0.01-1.17 ʤʛ/ʣ, 

ʬʪʦʨ (F-) 0.04-1.5 ʤʛ/ʣ ʪʫʩ ʪʫʩ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʦʚ. ʉʫʜʘʣʛʘʘʥʜ 

ʭʘʤʨʘʛʜʩʘʥ ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʬʠʟʠʢ, ʭʠʤʠʡʥ 

ʰʠʥʞʠʣʛʵʵʥʠʡ ʜʵʣʛʵʨʵʥʛװʡ װʨ ʜװʥʛ ʭʘʚʩʨʘʣʪ 3-3ʝ-ʜ װʟװװʣʵʚ. 

ʍϾʩʥʵʛʪ 43. ɻϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ  ʬʠʟʠʢ, ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ, ʤʛ/ʣ 

 ʜ ɹʘʛʘ ʀʭ ɼʫʥʜʘʞװװʣʵʣʪװװʟת ˉ
MNS 

0900:2018 
(ɿɼɸ) 

ɼʕʄɹ-
ʛʘʨʛʘʩʘʥ 
ʋʆʉ 

MNS 0900:2018 
(ɿɼɸ)-ʩ ʭʵʪʵʨʩʵʥ 

ʭʫʜʛʫʫʜ 

1 pH 7.21 8.36 7.79 6.5-8.5 6.5-8.5 - 

2 EC, mS/m 22.4 103.4 62.9 100 mS/m 250 mS/m 10-ʨ ʭʦʨʦʦʥʳ 1 ʭʫʜʘʛ 

3 ORP, mV 147 363 255 - - - 

4 TDS, ppm 63 358 211 - - - 

5 
ʅʠʡʪ ʭʘʪʫʫʣʘʛ, ʤʛ-
ʵʢʚ/ʣ 

2.2 8.8 5.5 7.0 - 
 10, 11, 23-ʨ ʭʦʨʦʦʥʳ 

3 ʭʫʜʘʛ 

6 ʇʀʏ 1.5 6.6 4.1 10 - - 

7 ʅʘʪʨʠ, Na+ 2.9 375.6 189.3 200 200 10-ʨ ʭʦʨʦʦʥʳ 1 ʭʫʜʘʛ 

8 ʂʘʣʠ, K+ 0.3 3.2 1.75 - - - 

9 ʂʘʣʴʮʠ, Ca2+ 36 134.1 85.1 100 150-300 
  10, 23-ʨ ʭʦʨʦʦʥʳ 2  
                ʭʫʜʘʛ 

10 ʄʘʛʥʠ, Mg2+ 4.9 51.1 28 30 <150-300 11-ʨ ʭʦʨʦʦʥʳ 1 ʭʫʜʘʛ 

11 ɸʤʤʦʥʠ, NH4
- 0.002 0.085 0.04 1.5 1.5 - 

12 ʊᴇʤᴇʨ, Feʥʠʡʪ 0.01 0.49 0.25 0.3 0.3 20-ʨ ʭʦʨʦʦʥʳ 1 ʭʫʜʘʛ 

13 ʂʘʨʙʦʥʘʪ, CO3
2- - - - - - - 
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14 
ɻʠʜʨʦʢʘʨʙʦʥʘʪ, 
HCO3

- 
109.8 231.8 170.8 - - - 

15 ʍʣʦʨ, CI- 9.5 102.8 56.2 350 250 - 

16 ʉʫʣʴʬʘʪ, SO4
2- 2.5 865.8 434.2 500 250 10-ʨ ʭʦʨʦʦʥʳ 1 ʭʫʜʘʛ 

17 ʅʠʪʨʠʪ, NO2
- 0.006 1.17 0.59 1.0 3.0 10-ʨ ʭʦʨʦʦʥʳ 1 ʭʫʜʘʛ 

18 ʅʠʪʨʘʪ, NO3
- 0.8 134.7 67.8 50 50 

 10, 11, 12, 20, 23, 
28-ʨ ʭʦʨʦʦʥʳ 11 

ʭʫʜʘʛ 

19 ʌʦʩʬʘʪ, PO4
3- 0.003 0.029 0.02 3.5 - - 

20 ʌʪʦʨ, F- 0.04 1.5 0.87 0.7-1.5 1.5   0.7-ʩ ʜʦʦʰ 48 ʭʫʜʘʛ 

21 ʅʠʡʪ ʵʨʜʵʩʞʠʣʪ 210.3 1771 990.7 1000 - 10-ʨ ʭʦʨʦʦʥʳ 1 ʭʫʜʘʛ 
ʊʘʡʣʙʘʨ: ɿɼɸ-ɿЊʚʰЊЊʨЊʛʜЊʭ ʜʵʵʜ ʘʛʫʫʣʘʤʞ, ʋʆʉ-ʋʣʩ ʦʨʥʫʫʜʳʥ ʩʪʘʥʜʘʨʪ 

 ʍװʩʥʵʛʪ 43-ʘʘʩ ʭʘʨʘʭʘʜ ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʛװʥʠʡ 

ʭʫʜʛʫʫʜʘʘʩ 10, 11, 23-ʨ ʭʦʨʦʦʥʳ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʙʘʡʨʣʘʭ 3 ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩ ʥʠʡʪ 

ʭʘʪʫʫʣʛʠʡʥ ʘʛʫʫʣʛʘʘʨʘʘ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 

0900:2018-ʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. ʄᴇʥ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ 55 ʛװʥʠʡ 

ʭʫʜʛʘʘʩ 10-ʨ ʭʦʨʦʦʥʳ 1 ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩʘʥʜ  Na+ 375.6 ʤʛ/ʣ,  SO4
2- 865.8 ʤʛ/ʣ, 20-ʨ 

ʭʦʨʦʦʥʳ 1 ʭʫʜʛʠʡʥ ʫʩʘʥʜ Feʥʠʡʪ 0.49 ʤʛ/ʣ ʪʫʩ ʪʫʩ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʛʘʘ ʥʴ ʄʦʥʛʦʣ ʫʣʩʘʜ 

ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 0900:2018 ʙʦʣʦʥ ɼʕʄɹ-ʘʘʩ ʛʘʨʛʘʩʘʥ ʫʣʩ 

ʦʨʥʫʫʜʳʥ ʤᴇʨʜᴇʞ ʙʫʡ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ [25, 36]. 

ʄᴇʥ ʪʫʩ ʜװװʨʛʠʡʥ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ 21 ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ F--ʳʥ ʘʛʫʫʣʛʘ 

ʩʪʘʥʜʘʨʪʳʥ ʜʦʦʜ ʫʪʛʘʘʩ ʜʦʦʰ ʘʛʫʫʣʘʛʜʘʞ, 27 ʭʫʜʛʠʡʥ ʫʩʘʥʜ ʦʛʪ ʠʣʨʵʵʛװʡ ʙʘʡʛʘʘ ʫʥʜʥʳ 

ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 0900:2018-ʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ 

ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʢʘʣʴʮʠ, ʤʘʛʥʠʡʥ ʠʦʥ ʙʦʣʦʥ ʥʠʪʨʘʪʳʥ ʠʦʥʳ ʘʛʫʫʣʛʳʛ MNS 

ʩʪʘʥʜʘʨʪʪʘʡ ʭʘʨʴʮʫʫʣʘʥ ʛʨʘʬʠʢ 27, 28-ʜ װʟװװʣʵʚ.  

 
ɻʨʘʬʠʢ 27. ɹɿɼ-ʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʢʘʣʴʮʠ, 

ʤʘʛʥʠʡʥ ʠʦʥʳ ʘʛʫʫʣʛʘ 

 
ɻʨʘʬʠʢ 28. ɹɿɼ-ʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʥʠʪʨʘʪ 

ʠʦʥʳ ʘʛʫʫʣʛʘ 

 ʂʘʣʴʮʠ, ʤʘʛʥʠʡʥ ʠʦʥ ʥʴ ʛʘʜʘʨʛʳʥ ʙʦʣʦʥ ʛװʥʠʡ ʫʩʘʥʜ ʭʘʤʛʠʡʥ ʠʭʵʵʨ ʘʛʫʫʣʘʛʜʜʘʛ 

ʵʣʝʤʝʥʪװװʜʠʡʥ ʥʵʛ ʶʤ [38]. ɻʨʘʬʠʢ 26, 27-ʜ װʟװװʣʩʥʵʵʨ ʪʫʩ ʜװװʨʛʠʡʥ 55 ʛװʥʠʡ ʭʫʜʛʘʘʩ 

10, 23-ʨ ʭʦʨʦʦʥʳ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʙʘʡʨʣʘʭ 2 ʛװʥʠʡ ʭʫʜʘʛ ʉʘ2+ ʠʦʥ, 11-ʨ ʭʦʨʦʦʥʳ 1 

ʭʫʜʛʠʡʥ ʫʩ Mg2+ ʠʦʥʳ ʘʛʫʫʣʛʘʘʨʘʘ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʫʡ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ 

MNS 0900:2018-ʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. ʍʘʨʠʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʉʘ2+ 

ʙʦʣʦʥ Mg2+-ʥ ʠʦʥʳ ʘʛʫʫʣʛʘ ɼʕʄɹ-ʘʘʩ ʛʘʨʛʘʩʘʥ ʜʵʣʭʠʡʥ ʫʣʩ ʦʨʥʫʫʜʳʥ ʤᴇʨʜᴇʞ ʙʫʡ 

ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʘʘʩ ʙʘʛʘ ʘʛʫʫʣʛʘʪʘʡ ʙʘʡʥʘ [36]. ʋʩʘʥ ʜʘʭʴ ʉʘ2+ ʙʦʣʦʥ 

Mg2+ ʥʴ ʩʠʣʠʢʘʪʳʥ ʯʫʣʫʫʣʘʛ ʙʦʣʦʥ ʜʦʣʦʤʠʪʦʦʩ ʛʘʨʘʣʪʘʡ ʙʘʡʜʘʛ [39]. ɹʘʷʥʟװʨʭ 
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ʜװװʨʛʠʡʥ 7 ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʭ 55 ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩʘʥʜ ʥʠʪʨʘʪ (NO3
-) 0.8-135 ʤʛ/ʣ 

ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʥʘ. װתʥʵʵʩ 10, 11, 12, 20, 23, 28-ʨ ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʭ 11 ʛװʥʠʡ ʭʫʜʛʠʡʥ 

ʫʩʥʳ NO3
- 51-135 ʤʛ/ʣ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʛʘʘ ʥʴ MNS 0900:2018 ʙʦʣʦʥ ɼʕʄɹ-ʘʘʩ ʛʘʨʛʘʩʘʥ 

ʫʣʩ ʦʨʥʫʫʜʳʥ ʤᴇʨʜᴇʞ ʙʫʡ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʛʘʘʛ 

ʪʦʜʦʨʭʦʡʣʦʚ. ʅʠʪʨʘʪʳʥ ʙʦʭʠʨʜʦʣ ʥʴ ʛװʥʠʡ ʫʩʥʳ ʙʵʨʭʰʵʵʣװװʜʠʡʥ ʥʵʛ ʙᴇʛᴇᴇʜ ʤʘʣ ʘʞ 

ʘʭʫʡʥ ʙʘʡʛʫʫʣʘʤʞ, ʦʨʛʘʥʠʢ ʙʦʜʠʩ, ʙʦʨʜʦʦʥʳ ʷʣʟʨʘʣ, ʙʦʭʠʨ ʫʩ ʟʵʨʛʵʵʩ װװʩʵʣʪʵʡ ʙʘʡʜʘʛ 

[40, 41]. ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ 55 ʛװʥʠʡ ʭʫʜʛʘʘʩ 42 ʛװʥʠʡ ʭʫʜʛʠʡʥ 

ʫʩ ʥʴ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘʘʨʘʘ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 

0900:2018 ʙʦʣʦʥ ɼʕʄɹ-ʘʘʩ ʛʘʨʛʘʩʘʥ ʫʣʩ ʦʨʥʫʫʜʳʥ ʤᴇʨʜᴇʞ ʙʫʡ ʫʥʜʥʳ ʫʩʥʳ 

ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʞ ʙʘʡʥʘ.  

 
ɻʨʘʬʠʢ 29. ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ 

 ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʳʛ ʛʫʨʚʘʣʞʠʥʛʠʡʥ 

ʜʠʘʛʨʘʤʤʘʘʨ ʠʣʵʨʭʠʡʣʵʥ ʛʨʘʬʠʢ 29-ʜ װʟװװʣʵʚ. ʊʫʩ ʛʨʘʬʠʢʠʡʥ ʢʘʪʠʦʥʳ ʛʫʨʚʘʣʞʠʥʛʘʘʩ 

ʭʘʨʘʭʘʜ 10-ʨ ʭʦʨʦʦʥʳ 1 ʭʫʜʛʠʡʥ ʫʩʘʥʜ  Na+, 11-ʨ ʭʦʨʦʦʥʳ 1 ʭʫʜʛʠʡʥ ʫʩʘʥʜ Mg2+, ʙʫʩʘʜ 

ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʘʥʜ Ca2+ ʠʦʥ ʜʘʚʘʤʛʘʡʣʩʘʥ ʙʘʡʥʘ. ʍʘʨʠʥ ʘʥʠʦʥʳ ʛʫʨʚʘʣʞʠʥʛʘʘʩ 

ʭʘʨʘʭʘʜ ʠʭʵʥʭ ʭʫʜʛʠʡʥ ʫʩʘʥʜ HCO3
- ʠʦʥ ʜʘʚʘʤʛʘʡʣʩʘʥ ʙʘʡʭʘʜ 10-ʨ ʭʦʨʦʦʥʳ 1 ʭʫʜʛʠʡʥ 

ʫʩʘʥʜ SO4
2- ʠʦʥ ʟʦʥʭʠʣʞ ʙʘʡʥʘ. װתʥʵʵʩ װʟʵʭʵʜ 10-ʨ ʭʦʨʦʦʥʳ 1 ʭʫʜʛʠʡʥ ʫʩ SO4

2--Na+-ʠʡʥ 

ʪᴇʨʣʠʡʥ, 11-ʨ ʭʦʨʦʦʥʳ 1 ʭʫʜʘʛ HCO3
--Mg2+-ʠʡʥ ʪᴇʨʣʠʡʥ, ʙʫʩʘʜ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩ HCO3

-

-Ca2+, Mg2+-ʠʡʥ ʪᴇʨʣʠʡʥ ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ.  

 ʋʩ, ʯʫʣʫʫʣʛʠʡʥ ʭʘʨʠʣʮʘʥ Ͼʡʣʯʣʵʣ: ɻʠʙʙʩʠʡʥ ʜʠʘʛʨʘʤʤ ʥʴ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ 

ʛʠʜʨʦʭʠʤʠʡʥ ʙװʨʵʣʜʵʭװװʥ ʭʵʩʛװװʜʠʡʛ ʭʷʥʘʭ ʤʝʭʘʥʠʟʤ, ʪʵʜʛʵʵʨʠʡʥ ʭʦʦʨʦʥʜʳʥ ʭʘʨʠʣʮʘʥ 

ʭʦʣʙʦʦʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʘʰʠʛʣʘʜʘʛ. ɻʠʙʙʩʠʡʥ ʜʠʘʛʨʘʤʤʳʛ ʥʠʡʪ ʫʫʩʩʘʥ ʜʘʚʩʥʳ ʫʪʛʳʛ 

ʜʘʚʘʤʛʘʡʣʩʘʥ ʢʘʪʠʦʥʫʫʜʳʥ ʭʘʨʴʮʘʘ [Na+/(Na++Ca2+)] ʙʦʣʦʥ ʘʥʠʦʥʫʫʜ [Cl-/(Cl-+HCO3
-)]-

ʪʘʡ ʭʘʨʴʮʫʫʣʞ ʛʘʨʛʘʜʘʛ [42, 43]. ɼʠʘʛʨʘʤʤʜ ʜʵʵʨʵʵʩ ʜʦʦʰ ʯʠʛʣʵʣʜ ʫʫʨʰʠʣʪ, ʯʫʣʫʫʣʘʛ, 

ʭʫʨ ʪʫʥʘʜʘʩ ʛʵʩʵʥ ʛʫʨʚʘʥ ʤʝʭʘʥʠʟʤʳʥ ʤʫʞʠʜ ʭʫʚʘʘʜʘʛ. ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʛװʥʠʡ 

ʭʫʜʛʫʫʜʳʥ ʭʠʤʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʨ ɻʠʙʙʩʠʡʥ ʜʠʘʛʨʘʤʤ ʙʘʡʛʫʫʣʘʥ ʛʨʘʬʠʢ 30-ʜ 
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 ʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩ ʥʴ ʯʫʣʫʫʣʘʛ ʜʘʚʘʤʛʘʡʣʩʘʥ ʤʫʞʠʜװʣʵʚ. ʋʛ ʜʠʘʛʨʘʤʤʘʘʩ ʭʘʨʘʭʘʜ ʛװװʟװ

ʦʨʰʠʞ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʫʩʪ ʜʘʚʭʘʨʛʳʥ ʯʫʣʫʫʣʘʛ, ʫʩ ʭʦʸʨʳʥ ʭʦʦʨʦʥʜʳʥ ʭʘʨʠʣʮʘʥ 

 ʡʣʯʣʵʣ ʥʴ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳװ ʡʣʯʣʵʣʠʡʛ ʠʣʵʨʭʠʡʣʵʭ ʙᴇʛᴇᴇʜ ʫʩ ʯʫʣʫʫʣʛʠʡʥ ʭʘʨʠʣʮʘʥװ

ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʳʛ ʭʷʥʘʭ ʛʦʣ ʭװʯʠʥ ʟװʡʣ ʙʦʣʦʭʳʛ ʭʘʨʫʫʣʜʘʛ [44]. װתʥʵʵʩ ʭʘʨʘʭʘʜ 

ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩ ʥʴ ʫʩ ʯʫʣʫʫʣʛʠʡʥ ʭʘʨʠʣʮʘʥ װʡʣʯʣʵʣʜ ʦʨʞ 

ʫʩʥʳ ʙװʪʵʮ, ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ ʪʫʭʘʡʥ ʦʨʯʥʳ ʛʝʦʣʦʛʠʡʥ ʪʦʛʪʦʮ ʙʦʣʦʥ ʯʫʣʫʫʣʛʘʘʩ ʭʘʤʘʘʨʯ 

ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. 

 
 

ɻʨʘʬʠʢ 30. ɻϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʘʥʠʦʥ ʙʦʣʦʥ ʢʘʪʠʦʥʳ ɻʠʙʙʩʠʡʥ ʜʠʘʛʨʘʤʤ 

ʄʠʢʨʦʵʣʝʤʝʥʪ: ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʘʥʜ ʙʠʯʠʣ 

ʵʣʝʤʝʥʪװװʜʠʡʥ ʰʠʥʞʠʣʛʵʵʛ 52 װʟװװʣʵʣʪʵʵʨ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜʵʣʛʵʨʵʥʛװʡ ʜװʥʛ ʭʘʚʩʨʘʣʪ 

3-3ʝïʜ װʟװװʣʵʚ. װתʥʵʵʩ MNS 0900:2018 ʩʪʘʥʜʘʨʪʘʜ ʪʫʩʛʘʛʜʩʘʥ 18 װʟװװʣʵʣʪװװʜʠʡʛ 

ʩʦʥʛʦʥ ʘʚʯ ɼʕʄɹ-ʩ ʛʘʨʛʘʩʘʥ ʫʣʩ ʦʨʥʫʫʜʳʥ ʤᴇʨʜᴇʞ ʙʫʡ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪʪʘʡ 

ʭʘʨʴʮʫʫʣʘʥ ʭװʩʥʵʛʪ 44-ʪ ʭʘʨʫʫʣʘʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ 10-ʨ ʭʦʨʦʦʥʳ 1 

ʭʫʜʛʠʡʥ ʫʩʘʥʜ ʙʘʨʠ, ʩʪʨʦʥʮʠ, 11-ʨ ʭʦʨʦʦʥʳ 2 ʭʫʜʛʠʡʥ ʫʩʘʥʜ ʭװʥʮʵʣ, ʤʘʥʛʘʥʳ ʘʛʫʫʣʛʘ  

ʙʫʩʘʜ ʭʫʜʛʫʫʜʳʥ ʫʩʥʘʘʩ ᴇʥʜᴇʨ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ 

ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 0900:2018 ʙʦʣʦʥ ɼʕʄɹ-ʘʘʩ ʛʘʨʛʘʩʘʥ ʫʣʩ ʦʨʥʫʫʜʳʥ ʫʥʜʥʳ ʫʩʥʳ 

ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʞ ʙʘʡʥʘ. 

 ʍϾʩʥʵʛʪ 44. ɻϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʤʠʢʨʦʵʣʝʤʝʥʪʠʡʥ ʘʛʫʫʣʛʘ, ʤʢʛ/ʣ 

 ʜ ɹʘʛʘ ʀʭװװʣʵʣʪװװʟת ˉ
MNS 0900:2018 

(ɿɼɸ) 
ɼʕʄɹ-ʩ 

ʛʘʨʛʘʩʘʥ ʆʋʉ 

1 Ag (ʄᴇʥʛᴇ) <0.2 100 - 

2 Al (ʍᴇʥʛᴇʥʮʘʛʘʘʥ) <10 500 - 

3 As (ʍװʥʮʵʣ) 0.26 9.04 10 10 

4 ɺʘ (ɹʘʨʠ) <10 67 700 700 

5 ɺʝ (ɹʠʥʜʵʨ) <0.1 0.2 - 

6 Cd (ʂʘʜʤʠ) <0.01 0.08 3 3 

7 Cr (ʍʨʦʤ)-ʥʠʡʪ <10 50 50 

8 Cu (ɿʵʩ) <5 2000 2000 

9 Hg (ʄᴇʥʛᴇʥ ʋʩ) <0.5 0.9 1 6 

10 Mn (ʄʘʥʛʘʥ) <5 48 100 - 

11 Mo (ʄʦʣʠʙʜʝʥ) 0.3 5.0 70 70 

12 Ni (ʅʠʢʝʣʴ) 0.9 9.2 20 70 

13 Pb (ʍʘʨ ʪʫʛʘʣʛʘ) <0.5 10 10 

14 Sb (ʍʵʚʨʵʛ ʮʘʛʘʘʥ) <0.2 0.9 20 20 

15 Se (ʉʝʣʝʥ) <0.2 40 40 
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16 Sr (ʉʪʨʦʥʮʠ) 170 1401 2000 - 

17 U (ʋʨʘʥ) 0.4 7.99 30 30 

18 Zn (ʎʘʡʨ) <5 73 5000 - 
ʊʘʡʣʙʘʨ: ɿɼɸ-ɿЊʚʰЊЊʨЊʛʜЊʭ ʜʵʵʜ ʘʛʫʫʣʘʤʞ, ʋʆʉ-ʋʣʩ ʦʨʥʫʫʜʳʥ ʩʪʘʥʜʘʨʪ 

 ɹʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʥr ϾʟϾϾʣʵʣʪ: ʋʩʥʳ ʯʘʥʘʨʳʥ ʙʠʦʣʦʛʠʡʥ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʛ 

ʰʘʣʛʘʭ װʥʜʩʵʥ ʘʨʛʘ ʥʴ ʙʘʢʪʝʨʠʦʣʦʛʠʡʥ ʙʫʶʫ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ װʟװװʣʵʣʪʠʡʥ ʭʷʥʘʣʪ 

ʙʘʡʜʘʛ [45]. ʊʫʩ ʜװװʨʛʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʘʥʜ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ʰʠʥʞʠʣʛʵʵʛ 6 

 ʥʛ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪװʣʵʣʪʵʵʨ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜװװʟװ

MNS 0900:2018-ʪʘʡ ʭʘʨʴʮʫʫʣʞ ʭװʩʥʵʛʪ 45-ʜ װʟװװʣʵʚ. ɻװʥʠʡ ʭʫʜʛʫʫʜʘʘʩ 10, 12, 20, 23-ʨ 

ʭʦʨʦʦʥʳ ʥʠʡʪ 7 ʭʫʜʛʠʡʥ ʫʩʥʳ ʥʠʡʪ ʥʷʥʛʠʡʥ ʪʦʦ ʩʪʘʥʜʘʨʪʘʘʩ ʭʵʪʵʨʩʵʥ ʙʘʡʥʘ. ʍʘʨʠʥ 20, 

23, 28-ʨ ʭʦʨʦʦʥʳ 4 ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩʘʥʜ ʛʵʜʵʩʥʠʡ ʙװʣʛʠʡʥ ʥʠʡʪ ʥʷʥ ʠʣʵʨʩʵʥ ʤᴇʥ 23-ʨ 

ʭʦʨʦʦʥʳ 1 ʭʫʜʛʠʡʥ ʫʩʘʥʜ E.ʩoli, ʭʘʣʫʫʥʜ ʪʵʩʚʵʨʪʵʡ E.ʩoli ʠʣʵʨʩʵʥ ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʦʚ. 

 ʥʠʡ ʭʫʜʛʫʫʜʘʘʩ 10 ʭʫʜʘʛ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥװʟʵʭʵʜ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʛװ ʥʵʵʩװת

-ʣʵʣʪʵʵʨʵʵ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 0900:2018װװʟװ

ʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. ʕʜʛʵʵʨ ʭʫʜʛʫʫʜʳʥ ʫʩʳʛ ʫʥʜʘʥʜ ʰʫʫʜ ʭʵʨʵʛʣʵʭʵʜ 

ʪʦʭʠʨʦʤʞʛװʡ ʪʫʣ ʵʨװװʣ ʘʭʫʡʥ ʙװʩ ʪʦʛʪʦʦʞ, ʘʨʠʫʪʛʘʣ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪ ʭʠʡʩʥʠʡ ʜʘʨʘʘ 

ʜʘʭʠʥ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ʰʠʥʞʠʣʛʵʵʥʜ ʭʘʤʨʫʫʣʞ ʭʵʨʵʛʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

ʍϾʩʥʵʛʪ 45. ɻϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ϾʟϾϾʣʵʣʪϾϾʜ 

 ʜװװʣʵʣʪװװʟת ˉ
ʍʵʤʞʠʭ 
ʥʵʛʞ 

ɹʘʛʘ ʀʭ 
MNS 

0900:2018 
(ɿɼɸ) 

MNS 0900:2018 
(ɿɼɸ)-ʩ ʭʵʪʵʨʩʵʥ 

ʭʫʜʛʫʫʜ 

1 ʅʠʡʪ ʥʷʥʛʠʡʥ ʪʦʦ ʪʦʦ/1ʤʣ 0 526 <100 
10, 12, 20, 23-ʨ 
ʭʦʨʦʦʥʳ 7 ʭʫʜʘʛ 

2 
ɻʵʜʵʩʥʠʡ ʙװʣʛʠʡʥ ʥʠʡʪ 
ʥʷʥʛʠʡʥ ʪʦʦ 

ʪʦʦ/100ʤʣ 

0 400 - 
20, 23, 28-ʨ 

ʭʦʨʦʦʥʳ 4 ʭʫʜʘʛ 

3 E.ʩoli - + - 23-ʨ ʭʦʨʦʦʥʳ 1 
ʭʫʜʘʛ 4 ʍʘʣʫʫʥʜ ʪʵʩʚʵʨʪʵʡ E.ʩoli - + - 

5 
ɻʵʜʵʩʥʠʡ ʙװʣʛʠʡʥ ʵʤʛʵʛ 
ʪᴇʨᴇʛʯ ʥʷʥ 
(Salmonella/ Shigella) 

ʪʦʦ/25ʤʣ - - -/- -/- 

ʊʘʡʣʙʘʨ: ɿɼɸ-ɿЊʚʰЊЊʨЊʛʜЊʭ ʜʵʵʜ ʘʛʫʫʣʘʤʞ 

 ʎʘʮʨʘʛʠʡʥ ʘʶʫʣʛϾʡʥ ϾʟϾϾʣʵʣʪ: ʈʘʜʦʥ (222Rn) ʥʴ ʙʘʡʛʘʣʠʡʥ ʛʘʨʘʣʪʘʡ ʮʦʨʳʥ 

ʛʘʥʮ ʮʘʮʨʘʛ ʠʜʵʚʭʪ ʭʠʡ ʙᴇʛᴇᴇʜ ʫʨʘʥ ʘʛʫʫʣʩʘʥ ʭᴇʨʩ, ʯʫʣʫʫʣʘʛ, ʫʩʘʥ ʜʘʭʴ ʫʨʘʥʳ 

ʟʘʜʨʘʣʘʘʩ װװʩʜʵʛ. ʈʘʜʦʥ ʥʴ ʨʘʜʠʛʠʡʥ ʟʘʜʨʘʣʘʘʩ װװʩʜʵʛ ʙʘ ʨʘʜʦʥ, ʨʘʜʠ ʥʴ ʫʨʘʥ (238U)-

ʳ ʟʘʜʨʘʣʳʥ ʙװʪʵʵʛʜʵʭװװʥ ʶʤ. ʄᴇʥ ʛװʥʠʡ ʫʩʘʥ ʜʘʭʴ ʨʘʜʦʥʳ ʭʵʤʞʵʵ ʛʘʜʘʨʛʳʥ ʫʩʘʥ ʜʘʭʴ 

ʨʘʜʦʥʳ ʭʵʤʞʵʵʥʵʵʩ ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ ʙʘʡʜʘʛ [27]. ʋʥʜʥʳ ʫʩʘʥʜ ʮʘʮʨʘʛʠʡʥ ʵʨװװʣ ʘʭʫʡʥ 

 ʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʘʥʜװʜʥʵʵʩ ʨʘʜʦʥʳ ʭʵʤʞʵʵʛ ʭʷʥʘʞ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʊʠʡʤʵʵʩ ʛװװ
222Rn ʙʦʣʦʥ ʪװװʥʠʡ ʟʘʜʨʘʣʳʥ ʙװʪʵʵʛʜʵʭװװʥ ʙʦʣʦʭ 226Ra, 238U, 214Pb, 214Bi ʛʵʩʵʥ 

 .ʣʵʚװװʟװ ʥʛʵʵʩ ʨʘʜʦʥʳ ʘʛʫʫʣʛʳʛ ʛʨʘʬʠʢ 31-ʜװʨ ʜװ ʜʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥװװʣʵʣʪװװʟװ

ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ 55 ʛװʥʠʡ ʭʫʜʛʘʘʩ 20, 23-ʨ ʭʦʨʦʦʥʳ 3 ʭʫʜʛʠʡʥ 

ʫʩʘʥʜ ʨʘʜʦʥ (222Rn) 102-110 ɹʢ/ʣ, 28-ʨ ʭʦʨʦʦʥʳ 7 ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩʘʥʜ ʨʘʜʦʥ (222Rn) 

105-135 ɹʢ/ʣ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʥʘ. װתʥʵʵʩ װʟʵʭʵʜ 10 ʭʫʜʘʛ ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛװʡʥ 

-ʣʵʣʪʵʵʨʵʵ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 0900:2018װװʟװ

ʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ.  
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ɻʨʘʬʠʢ 31. ɻϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛϾʡʥ ϾʟϾϾʣʵʣʪ 

ʉʫʜʣʘʘʯ ʅ.ʅʦʨʦʚ ʙʘ ʙʫʩʘʜ ʩʫʜʣʘʘʯʠʜ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜ ʘʭʫʡʥ ʭʵʨʵʛʮʵʵʥʠʡ 

ʙʘ ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩʥʳ ʜʵʵʞʠʜ ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʨʘʜʠ, ʨʘʜʦʥʳ ʭʦʦʨʦʥʜ ʮʘʮʨʘʛ 

ʠʜʵʚʭʠʡʥ ʪʵʥʮʚʵʨ ʪʦʛʪʦʦʛװʡ ʙʘʡʛʘʘʛ ʠʣʨװװʣʩʵʥ ʙʘʡʥʘ [27]. ʕʥʵ ʥʴ 222Rn ʫʩʘʥʜ 

ʘʛʫʫʣʘʛʜʘʭ Ra-ʘʘʩ װװʩʵʵʛװʡ, ʭʘʨʠʥ ʦʨʯʥʳ ʛʝʦʣʦʛʠʡʥ ʪʦʛʪʦʮ, ʯʫʣʫʫʣʛʘʘʩ ʭʠʡ ʙʘʡʜʘʣʪʘʡ 

ʩʵʭ 222Rn ïrװװ ʛ ʫʩ ᴇᴇʨʪᴇᴇ ʫʫʩʛʘʥ ʘʚʜʘʛ ʛʵʞ װʟʵʞ ʙʘʡʥʘ.  

ɼϾʛʥʵʣʪ: ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ ʠʨʛʵʜʠʡʥ ʫʥʜ ʘʭʫʡʥ ʭʵʨʵʛʮʵʵʥʜʵʵ ʘʰʠʛʣʘʞ ʙʫʡ 

ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩ ʥʴ ʩʘʘʨʤʘʛʘʘʩ ʩʫʣ ʰװʣʪʣʵʛ ʦʨʯʠʥʪʦʡ, ʟᴇᴇʣʥᴇᴇʩ ʭʘʪʫʫ, ʮʵʥʛʵʛʵʵʩ 

ʜʘʚʩʘʨʭʘʛ ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʅʠʡʪ 55 ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩ ʩʫʜʘʣʛʘʘʥʜ 

ʭʘʤʨʘʛʜʩʘʥʘʘʩ 25 ʭʫʜʛʠʡʥ ʫʩ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ 

MNS 0900:2018 ʙʦʣʦʥ ɼʵʣʭʠʡʥ ʕʨװװʣ ʄʵʥʜʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘʘʩ ʛʘʨʛʘʩʘʥ ʫʣʩ ʦʨʥʫʫʜʳʥ 

ʤᴇʨʜʜᴇʛ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʫʩʳʛ ʫʥʜ ʘʭʫʡʜʘʘ ʭʵʨʵʛʣʵʞ 

ʙʘʡʛʘʘʛ ʪʦʛʪʦʦʚ. ʍʘʪʫʫʣʘʛ ʠʭʪʵʡ ʫʩʳʛ ᴇʜᴇʨ ʪʫʪʘʤ ʫʥʜ ʘʭʫʡʜ ʭʵʨʵʛʣʵʭʵʜ ʵʨװװʣ ʤʵʥʜʵʜ 

ʪʦʭʠʨʦʤʞʛװʡ ʫʯʠʨ ʥװװʨʩʵʥ ʙʦʣʦʥ ʢʘʪʠʦʥʠʪʦʥ ʰװװʣʪװװʨ ʙװʭʠʡ ʫʩ ʟᴇᴇʣʨװװʣʵʭ ʪᴇʭᴇᴇʨᴇʤʞ 

ʪʘʚʴʞ ʫʩʳʛ ʮʵʥʛʵʛʞװװʣʵʥ ʟᴇᴇʣʨװװʣʞ ʘʰʠʛʣʘʭ ʤᴇʥ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ װʟװװʣʵʣʪʵʵʨʵʵ 

ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʘʡʛʘʘ ʭʫʜʘʛʪ ʘʨʠʫʪʛʘʣ, ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪ ʭʠʡʩʥʠʡ 

ʜʘʨʘʘ ʜʘʭʠʥ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ʰʠʥʞʠʣʛʵʵʥʜ ʭʘʤʨʫʫʣʞ ʫʥʜʘʥʜ ʭʵʨʵʛʣʵʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ. ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ ʫʥʜʥʳ ʫʩʥʳ ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʰʠʛʣʘʞ ʙʫʡ 30 ʛװʥʠʡ 

ʭʫʜʛʠʡʥ ʫʩ ʥʴ ʝʨᴇʥʭʠʡ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ, ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣ, ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛװʡʥ 

 ʣʵʣʪʵʵʨʵʵ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʞ ʙʫʡ MNS 0900:2018 ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʳʛװװʟװ

ʭʘʥʛʘʞ ʙʘʡʥʘ. ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩ ʥʴ ʫʩ, ʯʫʣʫʫʣʛʠʡʥ ʭʘʨʠʣʮʘʥ 

 ʪʵʮ, ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ ʪʫʭʘʡʥ ʦʨʯʥʳ ʛʝʦʣʦʛʠʡʥ ʪʦʛʪʦʮ ʙʦʣʦʥװʡʣʯʣʵʣʜ ʦʨʞ ʫʩʥʳ ʙװ

ʯʫʣʫʫʣʛʘʘʩ ʭʘʤʘʘʨʯ ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʣʦʦ.  
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3.2. ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʠʨʛʵʜʠʡʥ ʫʥʜ, ʘʭʫʡʥ ʟʦʨʠʫʣʘʣʪʘʘʨ 
ʘʰʠʛʣʘʜʘʛ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʩʫʜʘʣʛʘʘ 

ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ 

ʰʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛ ʛʨʘʬʠʢ 32-ʪ װʟװװʣʵʚ. ʊʫʩ ʛʨʘʬʠʢʘʘʩ ʭʘʨʘʭʘʜ ʬʠʟʠʢ-ʭʠʤʠʡʥ 

 ʜʠʡʥװװʣʵʣʪʵʵʨʵʵ - 66.6%, ʤʠʢʨʦʵʣʝʤʝʥʪװװʟװ ʣʵʣʪʵʵʨʵʵ - 94.4%,  ʝʨᴇʥʭʠʡ ʭʠʤʠʡʥװװʟװ

ʘʛʫʫʣʛʘʘʨʘʘï 83.3%, ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ װʟװװʣʵʣʪʵʵʨʵʵ ï 16.7%, ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛװʡʥ 

 ʣʵʣʪʵʵʨʵʵ ï 100% ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNSװװʟװ

0900:2018-ʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʞ ʙʘʡʥʘ. 

 
ɻʨʘʬʠʢ 32. ɹʘʷʥʛʦʣ ʜϾϾʨʛʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʩʫʜʘʣʛʘʘ 

ʌʠʟʠʢ-ʭʠʤʠʡʥ ʰʠʥʞ ʯʘʥʘʨ: ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ  ʛʵʨ ʭʦʨʦʦʣʦʣ 

ʟʦʥʭʠʣʩʦʥ 20, 22, 23-ʨ ʭʦʨʦʦʥʳ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʙʘʡʨʣʘʭ 18  ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩʥʳ ʬʠʟʠʢ-

ʭʠʤʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛ ʭװʩʥʵʛʪ 46-ʜ װʟװװʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ 

ʭʫʜʛʫʫʜʳʥ ʫʩ ᴇʥʛᴇ, װʥʵʨʛװʡ (pH 6.57-7.61) ʙʫʶʫ ʩʘʘʨʤʘʛ ʦʨʯʠʥʪʦʡ, ʮʘʭʠʣʛʘʘʥ 

ʜʘʤʞʫʫʣʘʭ ʯʘʥʘʨ (EC) 17.8-136.1 mS/m, ʠʩʵʣʜʵʥ ʘʥʛʠʞʨʘʭ ʧʦʪʝʥʮʠʘʣ ʙʦʣʦʭ (ORP) 178-

188 mV, ʥʠʡʪ ʫʫʩʩʘʥ ʜʘʚʩ ʙʫʶʫ (TDS) 87-680 ppm ʪʫʩ ʪʫʩ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʥʘ. װתʥʵʵʩ 

 ʟʵʭʵʜ 23-ʨ ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʭ "ɸʤʘʷʘ-ɸʷʘʤʘ" ʍʍʂïʥ ʭʫʜʛʠʡʥ ʫʩ ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭװ

ʯʘʥʘʨʘʘʨʘʘ ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ. ʕʨװװʣ ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ. ɸʶʫʣʛװʡ ʙʘʡʜʘʣ. ʋʥʜʥʳ 

ʫʩ. ʕʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, ʯʘʥʘʨ, ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 0900:2018 ʩʪʘʥʜʘʨʪ 

ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ.  

ʍϾʩʥʵʛʪ 46. ɻϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʬʠʟʠʢ-ʭʠʤʠʡʥ ϾʟϾϾʣʵʣʪ 

ˉ ʍʦʨʦʦ ʉʦʨʴʮ ʘʚʩʘʥ ʛʘʟʨʳʥ ʥʵʨ ʨʅ 
EC, 

mS/m 
ORP, mV 

TDS, 
ppm 

1 

20 

"Alliance tech" ʍʍʂ ʭʫʜʘʛ  7.03  38.7  178  193  
2 "ʄʦʥ-ʀʥʛʘʥ" ʍʍʂ ʭʫʜʘʛ  6.89  39.9  182  199  
3 ʎ.ɹʘʪʙʘʷʨʳʥ ʭʫʜʘʛ  6.8  61.7  183  308  
4 "ʊʫʣʛʘ ʪᴇʭᴇᴇʨᴇʤʞ" ʍʍʂ ʭʫʜʘʛ  6.91  48.5  182  242  
5 ʎ.ʍʠʰʠʛʞʘʨʛʘʣʳʥ ʭʫʜʘʛ  6.74  76.1  186  380  
6 ʄʦʥ-ɸʨ ʍʍʂ ʭʫʜʘʛ  6.89  64.8  183  324  
7 ʀʰʛʘʥ ʪʨʝʡʜ ʭʫʜʘʛ  6.94  70.4  181  352  
8 ʆʨʛʠʣ ʤᴇʥʭ ʪʨʝʡʜ ʍʍʂ ʭʫʜʘʛ  7.04  60.1  170  300  
9 "ʍʦʩ ʙʵʨʭ" ʍʍʂ-ʥ ʭʫʜʘʛ  6.57  17.8  175  87  
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10 ʄ.ʎʵʮʵʛʯʫʣʫʫʥʳ ʭʫʜʘʛ  6.85  34.3  180  170  
11 ʋʨʘʥ ʜʨʠʣʠʥʛ ʍʍʂ-ʥʳ ʭʫʜʘʛ  6.79  32.2  188  150  
12 ɽʚʨʦʚװװʜ ʍʍʂ-ʠʡʥ ʭʫʜʘʛ  6.86  31.3  176  156  
13 ʎʘʤʭʘʛʪ ɸʩʘʨ ʍʍʂ-ʥʳ ʭʫʜʘʛ  6.81  27.5  183  136  
14 ɸʣʝʡʩʢ ʀʤʧʝʢʩ ʍʍʂ-ʥʳ ʭʫʜʘʛ  6.91  23.6  183  118  
15 22 ʊ.ʕʨʜʵʥʵ-ʆʨʛʠʣʳʥ ʭʫʜʘʛ 7.6 78.8 168 394 
16 

23 
"ɸʤʘʷʘ-ɸʷʘʤʘ" ʍʍʂ ʭʫʜʘʛ  7.22  136.1  182  680  

17 ɹ.ɹʷʤʙʘʩװʨʵʥʛʠʡʥ ʭʫʜʘʛ  7.61  33.5  177  167  
18 Monfood lanel ʍʍʂ ʭʫʜʘʛ  7.23  66.3  175  331  

MNS 0900:2018 (ɿɼɸ) 6.5-8.5 100 - - 

 

ʍʠʤʠʡʥ ʥʘʡʨʣʘʛʘ: ʊʫʩ ʜװװʨʛʠʡʥ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʛװʥʠʡ 

ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʭʠʤʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʥʠʡʪ ʭʘʪʫʫʣʘʛ 2.0-16.6 ʤʛ-ʵʢʚ/ʣ 

ʙʫʶʫ ʟᴇᴇʣʥᴇᴇʩ ʤʘʰ ʭʘʪʫʫ, ʥʠʡʪ ʵʨʜʵʩʞʠʣʪ 173.7-1237 ʤʛ/ʣ ʙʫʶʫ ʥʵʥ ʮʵʥʛʵʛʵʵʩ 

ʜʘʚʩʘʨʭʘʛ ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ɻװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʘʥʜ װʥʜʩʵʥ 

ʢʘʪʠʦʥʫʫʜʘʘʩ ʢʘʣʴʮʠʡʥ ʠʦʥ ʜʘʚʘʤʛʘʡʣʞ (Ca2+) 36-230.2 ʤʛ/ʣ, ʤʘʛʥʠ (Mg2+) 7.3-62.0 ʤʛ/ʣ, 

ʥʘʪʨʠ (Na+) 2.2-89.4 ʤʛ/ʣ ʭʘʨʠʥ ʘʥʠʦʥʫʫʜʘʘʩ ʛʠʜʨʦʢʘʨʙʦʥʘʪʳʥ ʠʦʥ ʜʘʚʘʤʛʘʡʣʞ (HCO3
-

) 61-427 ʤʛ/ʣ, ʩʫʣʴʬʘʪ (SO4
2-) 34.6-289.7 ʤʛ/ʣ, ʭʣʦʨ (CI-) 12.6-184.4 ʤʛ/ʣ, ʥʠʪʨʠʪ (NO2

-) 

0-0.7 ʤʛ/ʣ, ʥʠʪʨʘʪ (NO3
-) 2-134.6 ʤʛ/ʣ, ʬʪʦʨ (F-) 0-0.6 ʤʛ/ʣ ʪʫʩ ʪʫʩ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʥʘ 

(ʍװʩʥʵʛʪ 47, 48). 

ʍϾʩʥʵʛʪ 47. ɹʘʷʥʛʦʣ ʜϾϾʨʛʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʢʘʪʠʦʥʳ ʥʘʡʨʣʘʛʘ, ʤʛ/ʣ 

ʍʦ-
ʨʦʦ  

ʉʦʨʴʮ ʘʚʩʘʥ ʛʘʟʨʳʥ ʥʵʨ  ʇʀʏ   
ʅʠʡʪ 
ʭʘʪʫʫʣʘʛ 
ʤʛ-ʵʢʚ/ʣ 

Na+  K+  Ca2+  Mg2+  NH4
+  Feʥʠʡʪ  

20  

"Alliance tech" ʍʍʂ ʭʫʜʘʛ  2.14  3.6  26.6  3.0  56.1  9.7  0.1  -  

"ʄʦʥ-ʀʥʛʘʥ" ʍʍʂ ʭʫʜʘʛ  3.38  3.2  40.3  1.8  50.1  8.5  -  -  

ʎ.ɹʘʪʙʘʷʨʳʥ ʭʫʜʘʛ  2.35  5.7  45.4  4.0  88.1  15.8  0.1  -  

"ʊʫʣʛʘ ʪᴇʭᴇᴇʨᴇʤʞ" ʍʍʂ ʭʫʜʘʛ  3.54  5.6  12.9  2.6  94.1  10.9  0.1  -  

ʎ.ʍʠʰʠʛʞʘʨʛʘʣʳʥ ʭʫʜʘʛ  3.05  6.5  82.6  5.0  100 18.2  0.1  -  

ʄʦʥ-ɸʨ ʍʍʂ ʭʫʜʘʛ  2.84  5.5  89.4  3.7  96.1  8.5  0.1  -  

ʀʰʛʘʥ ʪʨʝʡʜ ʭʫʜʘʛ  4.04  6.3  55.2  4.3  92.1  20.7  0.1  -  

ʆʨʛʠʣ ʤᴇʥʭ ʪʨʝʡʜ ʍʍʂ ʭʫʜʘʛ  2.97  5.6  54.4  3.7  90.1  13.4  0.2  -  

"ʍʦʩ ʙʵʨʭ" ʍʍʂ-ʥ ʭʫʜʘʛ  3.12  2.0  10.1  1.1  28.0  7.3  0.0  -  

ʄ.ʎʵʮʵʛʯʫʣʫʫʥʳ ʭʫʜʘʛ  2.00  3.1  10.2  2.6  50.1  7.3  0.0  -  

ʋʨʘʥ ʜʨʠʣʠʥʛ ʍʍʂ-ʥʳ ʭʫʜʘʛ  4.24  3.0  23.7  2.2  52.1  4.9  0.0  -  

ɽʚʨʦʚװװʜ ʍʍʂ-ʠʡʥ ʭʫʜʘʛ  3.28  3.0  19.1  2.4  48.0  7.3  0.0  -  

ʎʘʤʭʘʛʪ ɸʩʘʨ ʍʍʂ-ʥʳ ʭʫʜʘʛ  2.88  2.9  6.0  2.1  40.0  10.9  0.0  -  

ɸʣʝʡʩʢ ʀʤʧʝʢʩ ʍʍʂ-ʥʳ ʭʫʜʘʛ  1.84  2.6  2.2  1.7  36.0  9.7  0.0  -  

22 ʊ.ʕʨʜʵʥʵ-ʆʨʛʠʣʳʥ ʭʫʜʘʛ 2.9 8 44.3 2 100.1 36.5 0.16   

23  

"ɸʤʘʷʘ-ɸʷʘʤʘ" ʍʍʂ ʭʫʜʘʛ  3.05  16.6  37.1  2.6  230.2  62.0  0.2  -  

ɹ.ɹʷʤʙʘʩװʨʵʥʛʠʡʥ ʭʫʜʘʛ  2.47  3.8  38.2  1.6  46.0  18.2  0.1  -  

Monfood lanel ʍʍʂ ʭʫʜʘʛ  3.05  7.4  19.2  1.3  92.1  34.0  0.2  -  

MNS 0900:2018 (ɿɼɸ)  10  7.0  200  100  30  1.5  0.3 

ʍϾʩʥʵʛʪ 48. ɹʘʷʥʛʦʣ ʜϾϾʨʛʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʘʥʠʦʥʳ ʥʘʡʨʣʘʛʘ, ʤʛ/ʣ 

ʍʦ-
ʨʦʦ  

ʉʦʨʴʮ ʘʚʩʘʥ ʛʘʟʨʳʥ ʥʵʨ  CO3
2-  HCO3

-  Cl-  SO4
2-  NO2

-  NO3
-  F-  

ʅʠʡʪ 
ʵʨʜʵʩ-
ʞʠʣʪ  

20  

"Alliance tech" ʍʍʂ ʭʫʜʘʛ  -  170.8  31.9  38.7  0.01  20.7  -  357.6  

"ʄʦʥ-ʀʥʛʘʥ" ʍʍʂ ʭʫʜʘʛ  -  128.1  74.5  34.6  -  5.0  -  342.9  

ʎ.ɹʘʪʙʘʷʨʳʥ ʭʫʜʘʛ  -  225.7  67.4  64.2  -  52.4  -  563.0  
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"ʊʫʣʛʘ ʪᴇʭᴇᴇʨᴇʤʞ" ʍʍʂ ʭʫʜʘʛ  -  79.3  24.8  194.2  -  12.0  -  431.1  

ʎ.ʍʠʰʠʛʞʘʨʛʘʣʳʥ ʭʫʜʘʛ  -  176.9  95.7  130.0  0.7  118.2  -  727.6  

ʄʦʥ-ɸʨ ʍʍʂ ʭʫʜʘʛ  -  213.5  78.0  143.2  0.1  50.0  -  682.5  

ʀʰʛʘʥ ʪʨʝʡʜ ʭʫʜʘʛ  -  213.5  70.9  61.7  -  125.9  -  644.4  

ʆʨʛʠʣ ʤᴇʥʭ ʪʨʝʡʜ ʍʍʂ ʭʫʜʘʛ  -  219.6  67.4  74.1  -  63.8  0.3  586.6  

"ʍʦʩ ʙʵʨʭ" ʍʍʂ-ʥ ʭʫʜʘʛ  -  61.0  12.6  53.5  -  -  0.1  173.7  

ʄ.ʎʵʮʵʛʯʫʣʫʫʥʳ ʭʫʜʘʛ  -  79.3  31.6  68.3  -  -  0.3  249.4  

ʋʨʘʥ ʜʨʠʣʠʥʛ ʍʍʂ-ʥʳ ʭʫʜʘʛ  -  97.6  28.4  51.0  -  38.8  0.5  298.6  

ɽʚʨʦʚװװʜ ʍʍʂ-ʠʡʥ ʭʫʜʘʛ  -  79.3  25.2  71.6  -  24.2  0.2  277.2  

ʎʘʤʭʘʛʪ ɸʩʘʨ ʍʍʂ-ʥʳ ʭʫʜʘʛ  -  91.5  15.8  60.1  -  1.1  0.6  227.5  

ɸʣʝʡʩʢ ʀʤʧʝʢʩ ʍʍʂ-ʥʳ ʭʫʜʘʛ  -  79.3  15.8  47.7  -  0.1  0.3  192.6  

22 ʊ.ʕʨʜʵʥʵ-ʆʨʛʠʣʳʥ ʭʫʜʘʛ -  317.2 74.5 24.7 -  134.6 -  599.4 

23  

"ɸʤʘʷʘ-ɸʷʘʤʘ" ʍʍʂ ʭʫʜʘʛ  -  427.0  184.4  289.7  -  3.7  0.1  1237 

ɹ.ɹʷʤʙʘʩװʨʵʥʛʠʡʥ ʭʫʜʘʛ  -  274.5  14.2  27.2  -  2.9  0.3  423.0  

Monfood lanel ʍʍʂ ʭʫʜʘʛ  -  372.1  44.2  37.0  0.-1  10.0  0.1  610.3  

MNS 0900:2018 (ɿɼɸ)  -  -  350  500  1.0  50  
0.5-
1.7  

1000 

 ʥʠʡ ʭʫʜʛʫʫʜʘʘʩ 23-ʨ ʭʦʨʦʦʥʳ 2 ʭʫʜʘʛ ʥʠʡʪװʟʵʭʵʜ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʛװ ʥʵʵʩװת 

ʭʘʪʫʫʣʘʛ, ʤʘʛʥʠ, 23-ʨ ʭʦʨʦʦʥʳ 2 ʭʫʜʘʛ ʢʘʣʴʮʠ, 20, 22, 23-ʨ ʭʦʨʦʦʥʳ 6 ʭʫʜʘʛ ʥʠʪʨʘʪʳʥ 

ʠʦʥʳ ʘʛʫʫʣʛʘʘʨʘʘ ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ. ʕʨװװʣ ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ. ɸʶʫʣʛװʡ ʙʘʡʜʘʣ. 

ʋʥʜʥʳ ʫʩ. ʕʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, ʯʘʥʘʨ, ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 0900:2018 

ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ.   

 ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʳʛ ʛʫʨʚʘʣʞʠʥʛʠʡʥ 

ʜʠʘʛʨʘʤʤʘʘʨ ʛʨʘʬʠʢ 33-ʪ װʟװװʣʵʚ. ʊʫʩ ʛʨʘʬʠʢʠʡʥ ʢʘʪʠʦʥʳ ʛʫʨʚʘʣʞʠʥʛʘʘʩ ʭʘʨʘʭʘʜ 

ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʘʥʜ ʉa2+ ʠʦʥ ʜʘʚʘʤʛʘʡʣʩʘʥ ʙʘʡʥʘ.  

 
ɻʨʘʬʠʢ 33. ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ 
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 ʍʘʨʠʥ ʘʥʠʦʥʳ ʛʫʨʚʘʣʞʠʥʛʘʘʩ ʭʘʨʘʭʘʜ 22-ʨ ʭʦʨʦʦʥʳ 1 ʭʫʜʘʛ, 23-ʨ ʭʦʨʦʦʥʳ 2 

ʭʫʜʛʠʡʥ ʫʩʘʥʜ HCO3
--ʥ ʠʦʥ ʜʘʚʘʤʛʘʡʣʩʘʥ ʙʘʡʭʘʜ 20-ʨ ʭʦʨʦʦʥʳ ʭʫʜʛʫʫʜ, 23-ʨ ʭʦʨʦʦʥʳ 

1 ʭʫʜʛʠʡʥ ʫʩʘʥʜ HCO3
-, SO4

2- ʠʦʥ ʟʦʥʭʠʣʞ ʙʘʡʥʘ. װתʥʵʵʩ װʟʵʭʵʜ 22-ʨ ʭʦʨʦʦʥʳ 1, 23-ʨ 

ʭʦʨʦʦʥʳ 2 ʭʫʜʛʠʡʥ ʫʩ HCO3
- - Ca2+, Mg2+, ʙʫʩʘʜ ʭʫʜʛʠʡʥ ʫʩ HCO3

--SO4
2- - Ca2+, Mg2+ 

ʪᴇʨʣʠʡʥ ʭʦʣʠʤʦʛ ʥʘʡʨʣʘʛʘʪʘʡ ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ.  

ʄʠʢʨʦʵʣʝʤʝʥʪ:  ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ 20, 22, 23-ʨ ʭʦʨʦʦʥʳ ʥʠʡʪ 18 ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ 

ʫʩʘʥʜ ʙʠʯʠʣ ʵʣʝʤʝʥʪװװʜʠʡʥ ʰʠʥʞʠʣʛʵʵʛ  52 װʟװװʣʵʣʪʵʵʨ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜʵʣʛʵʨʵʥʛװʡ 

ʜװʥʛ ʭʘʚʩʨʘʣʪ 4-4ʘ-ʜ װʟװװʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ 20-ʨ ʭʦʨʦʦʥʳ ʠʨʛʵʥ 

ʎ.ʍʠʰʠʛʞʘʨʛʘʣʳʥ ʭʫʜʛʠʡʥ ʫʩʘʥʜ ʤʘʥʛʘʥ (Mn 160 ʤʢʛ/ʣ), 22-ʨ ʭʦʨʦʦʥʳ ʠʨʛʵʥ ʊ. ʕʨʜʵʥʵ-

ʆʯʠʨ, 23-ʨ ʭʦʨʦʦʥʳ ñɸʤʘʷʘ-ɸʷʘʤʘò ʍʍʂ-ʥ ʭʫʜʛʠʡʥ ʫʩʘʥʜ  ʩʪʨʦʥʮʠ (Sr 2247-2588 ʤʢʛ/ʣ) 

ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʛʘʘ ʥʴ ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ. ʕʨװװʣ ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ. ɸʶʫʣʛװʡ ʙʘʡʜʘʣ. 

ʋʥʜʥʳ ʫʩ. ʕʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, ʯʘʥʘʨ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 0900:2018 

ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ.  

ɹʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ϾʟϾϾʣʵʣʪ: ʊʫʩ ʜװװʨʛʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʘʥʜ ʙʠʯʠʣ ʘʤʴ 

ʩʫʜʣʘʣʳʥ ʰʠʥʞʠʣʛʵʵʛ 6 װʟװװʣʵʣʪʵʵʨ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜװʥʛ ʭװʩʥʵʛʪ 49-ʜ װʟװװʣʵʚ. 

ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ 20, 23-ʨ ʭʦʨʦʦʥʳ 4 ʭʫʜʛʠʡʥ ʫʩʥʳ ʥʠʡʪ ʥʷʥʛʠʡʥ ʪʦʦ 

ʩʪʘʥʜʘʨʪʘʘʩ ʭʵʪʵʨʩʵʥ, 14 ʭʫʜʛʠʡʥ ʫʩʘʥʜ ʛʵʜʵʩʥʠʡ ʙװʣʛʠʡʥ ʥʷʥ ʠʣʵʨʩʵʥ ʙʘʡʥʘ. װתʥʵʵʩ 

 ʥʠʡ ʭʫʜʛʫʫʜʘʘʩ 15 ʭʫʜʘʛ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥװʟʵʭʵʜ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʛװ

-ʣʵʣʪʵʵʨʵʵ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 0900:2018װװʟװ

ʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʦʚ. ʕʜʛʵʵʨ ʭʫʜʛʫʫʜʳʥ ʫʩʳʛ ʫʥʜʘʥʜ ʰʫʫʜ 

ʭʵʨʵʛʣʵʭʵʜ ʪʦʭʠʨʦʤʞʛװʡ ʪʫʣ ʵʨװװʣ ʘʭʫʡʥ ʙװʩ ʪʦʛʪʦʦʞ, ʘʨʠʫʪʛʘʣ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪ 

ʭʠʡʩʥʠʡ ʜʘʨʘʘ ʜʘʭʠʥ ʰʠʥʞʠʣʛʵʵʥʜ ʭʘʤʨʫʫʣʞ ʭʵʨʵʛʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

ʍϾʩʥʵʛʪ 49. ɻϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ϾʟϾϾʣʵʣʪϾϾʜ 

ʍʦ-
ʨʦʦ  

ʉʦʨʴʮ ʘʚʩʘʥ ʛʘʟʨʳʥ ʥʵʨ  
ʅʠʡʪ 
ʥʷʥʛʠʡʥ 
ʪʦʦ  

ɻʵʜʵʩʥʠʡ 
ʙװʣʛʠʡʥ ʥʠʡʪ 
ʥʷʥʛʠʡʥ ʪʦʦ  

E.ʩoli  
ʍʘʣʫʫʥʜ 
ʪʵʩʚʵʨʪʵʡ 
E.ʩoli   

(Salmonella
/ Shigella)  

20  

"Alliance tech" ʍʍʂ ʭʫʜʘʛ  24  22  -  -  -  

"ʄʦʥ-ʀʥʛʘʥ" ʍʍʂ ʭʫʜʘʛ  35  24  -  -  -/-  

ʎ.ɹʘʪʙʘʷʨʳʥ ʭʫʜʘʛ  3  0  -  -  -/-  

"ʊʫʣʛʘ ʪᴇʭᴇᴇʨᴇʤʞ" ʍʍʂ ʭʫʜʘʛ  104  49  -  -  -/-  

ʎ.ʍʠʰʠʛʞʘʨʛʘʣʳʥ ʭʫʜʘʛ  7  7  -  -  -/-  

ʄʦʥ-ɸʨ ʍʍʂ ʭʫʜʘʛ  111  70  -  -  -/-  

ʀʰʛʘʥ ʪʨʝʡʜ ʭʫʜʘʛ  132  71  -  -  -/-  

ʆʨʛʠʣ ʤᴇʥʭ ʪʨʝʡʜ ʍʍʂ ʭʫʜʘʛ  67  14  -  -  -/-  

"ʍʦʩ ʙʵʨʭ" ʍʍʂ-ʥ ʭʫʜʘʛ  44  26  -  -  -/-  

ʄ.ʎʵʮʵʛʯʫʣʫʫʥʳ ʭʫʜʘʛ  19  10  -     -/-  

ʋʨʘʥ ʜʨʠʣʠʥʛ ʍʍʂ-ʥʳ ʭʫʜʘʛ  22  15  -  -  -/-  

ɽʚʨʦʚװװʜ ʍʍʂ-ʠʡʥ ʭʫʜʘʛ  62  14  -  -  -/-  

ʎʘʤʭʘʛʪ ɸʩʘʨ ʍʍʂ-ʥʳ ʭʫʜʘʛ  19  10  -  -  -/-  

ɸʣʝʡʩʢ ʀʤʧʝʢʩ ʍʍʂ-ʥʳ ʭʫʜʘʛ  89  71  -  -  -/-  

22 ʊ.ʕʨʜʵʥʵ-ʆʨʛʠʣʳʥ ʭʫʜʘʛ 0 0 -  -  -/-  

23  

"ɸʤʘʷʘ-ɸʷʘʤʘ" ʍʍʂ ʭʫʜʘʛ  0  0  -  -  -/-  

ɹ.ɹʷʤʙʘʩװʨʵʥʛʠʡʥ ʭʫʜʘʛ  252  0  -  -  -/-  

Monfood lanel ʍʍʂ ʭʫʜʘʛ  20  14  -  -  -/-  

 ʎʘʮʨʘʛʠʡʥ ʘʶʫʣʛϾʡʥ ϾʟϾϾʣʵʣʪ: ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ 

ʫʩʘʥʜ 222Rn ʙʦʣʦʥ ʪװװʥʠʡ ʟʘʜʨʘʣʳʥ ʙװʪʵʵʛʜʵʭװװʥ ʙʦʣʦʭ 226Ra, 238U, 214Pb, 214Bi ʛʵʩʵʥ 
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 ʥʛʵʵʩװʨ ʜװ ʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡװװʟװ ʩʥʵʛʪ 50-ʜװʥʛ ʭװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜװװʣʵʣʪװװʟװ

ʭʘʨʘʭʘʜ ʪʫʩ ʜװװʨʛʠʡʥ ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩ ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛװʡʥ װʟװװʣʵʣʪʵʵʨʵʵ ʄʦʥʛʦʣ 

ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 0900:2018-ʳʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʞ 

ʙʘʡʥʘ. 

ʍϾʩʥʵʛʪ 50. ɻϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛϾʡʥ ϾʟϾϾʣʵʣʪ, ɹʢ/ʣ 

ʍʦʨʦʦ  ʉʦʨʴʮ ʘʚʩʘʥ ʛʘʟʨʳʥ ʥʵʨ  
ʀʟʦʪʦʧʳʥ ʵʟʣʵʭװװʥʠʡ ʠʜʵʚʭ  

214Pb  214Bi  222Rn  226Ra  238U  

20  

"Alliance tech" ʍʍʂ ʭʫʜʘʛ  82  105  94  <0.4  <0.4  
"ʄʦʥ-ʀʥʛʘʥ" ʍʍʂ ʭʫʜʘʛ  45  58  52  <0.4  <0.4  
ʎ.ɹʘʪʙʘʷʨʳʥ ʭʫʜʘʛ  48  63  56  <0.4  <0.4  
"ʊʫʣʛʘ ʪᴇʭᴇᴇʨᴇʤʞ" ʍʍʂ ʭʫʜʘʛ  76  82  79  <0.4  <0.4  
ʎ.ʍʠʰʠʛʞʘʨʛʘʣʳʥ ʭʫʜʘʛ  80  89  84  <0.4  <0.4  
ʄʦʥ-ɸʨ ʍʍʂ ʭʫʜʘʛ  66  78  72  <0.4  <0.4  
ʀʰʛʘʥ ʪʨʝʡʜ ʭʫʜʘʛ  16  21  18  <0.4  <0.4  
ʆʨʛʠʣ ʤᴇʥʭ ʪʨʝʡʜ ʍʍʂ ʭʫʜʘʛ  18  23  21  <0.4  <0.4  
"ʍʦʩ ʙʵʨʭ" ʍʍʂ ʭʫʜʘʛ  40  41  41  <0.4  <0.4  
ʄ.ʎʵʮʵʛʯʫʣʫʫʥʳ ʭʫʜʘʛ  21  21  21  <0.4  <0.4  
ʋʨʘʥ ʜʨʠʣʠʥʛ ʍʍʂ ʭʫʜʘʛ  27  30  28  <0.4  <0.4  
ɽʚʨʦʚװװʜ ʍʍʂ ʭʫʜʘʛ  28  31  30  <0.4  <0.4  
ʎʘʤʭʘʛʪ ɸʩʘʨ ʍʍʂ ʭʫʜʘʛ  50  64  57  <0.4  <0.4  
ɸʣʝʡʩʢ ʀʩʧʝʢʩ ʍʍʂ ʭʫʜʘʛ  31  35  33  <0.4  <0.4  

22 ʊ.ʕʨʜʵʥʵ-ʆʨʛʠʣʳʥ ʭʫʜʘʛ 60 74 67 <0.4  <0.4  

23  
ɸʤʘʷʘ-ɸʷʘʤʘ ʍʍʂ ʭʫʜʘʛ  36  46  41  <0.4  <0.4  
ɹ.ɹʷʤʙʘʩװʨʵʥʛʠʡʥ ʭʫʜʘʛ  68  84  76  <0.4  <0.4  
Monfood lanel ʍʍʂ ʭʫʜʘʛ  11  12  12  <0.4  <0.4  

ʀʣʨװװʣʵʭ ʜʦʦʜ ʭʷʟʛʘʘʨ (1ʣ ʵʟʣʵʭװװʥʪʵʡ, 
1 ʮʘʛ ʭʵʤʞʠʭ װʝʜ)  

0.3  0.5  0.4  0.4  0.4  

MNS 0900:2018 (ɿɼɸ)  -  -  100  0.5  
0.37 

(0.03ʤʛ/ʣ) 

 

 ɼϾʛʥʵʣʪ: ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ ʠʨʛʵʜʠʡʥ ʫʥʜ ʘʭʫʡʥ ʭʵʨʵʛʮʵʵʥʜʵʵ ʘʰʠʛʣʘʞ ʙʫʡ ʛװʥʠʡ 

ʭʫʜʛʫʫʜʳʥ ʫʩ ʩʘʘʨʤʘʛ ʦʨʯʠʥʪʦʡ, ʟᴇᴇʣʥᴇᴇʩ ʤʘʰ ʭʘʪʫʫ, ʥʵʥ ʮʵʥʛʵʛʵʵʩ ʜʘʚʩʘʨʭʘʛ ʫʩʥʳ 

ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʄᴇʥ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʘʘʩ 20-ʨ 

ʭʦʨʦʦʥʳ 1 ʭʫʜʘʛ ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʯʘʥʘʨ, ʥʠʡʪ ʭʘʪʫʫʣʛʘʘʨʘʘ, 23-ʨ ʭʦʨʦʦʥʳ 2 ʭʫʜʘʛ 

ʢʘʣʴʮʠʡʥ ʠʦʥ, 20, 22, 23-ʨ ʭʦʨʦʦʥʳ 3 ʭʫʜʘʛ ʤʘʛʥʠʡʥ ʠʦʥ, 20, 22, 23-ʨ ʭʦʨʦʦʥʳ 6 ʭʫʜʘʛ 

ʥʠʪʨʘʪ ʠʦʥʳ ʘʛʫʫʣʛʘʘʨʘʘ, 15 ʭʫʜʘʛ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ װʟװװʣʵʣʪʵʵʨʵʵ ʄʦʥʛʦʣ ʫʣʩʘʜ 

ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 0900:2018ïʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ 

ʙʘʡʛʘʘʛ ʪʦʛʪʦʦʚ. 
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3.3. ʉװʭʙʘʘʪʘʨ ʜװװʨʛʠʡʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʠʨʛʵʜʠʡʥ ʫʥʜ, ʘʭʫʡʥ ʟʦʨʠʫʣʘʣʪʘʘʨ 
ʘʰʠʛʣʘʜʘʛ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʩʫʜʘʣʛʘʘ 

 ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʉװʭʙʘʘʪʘʨ ʜװװʨʛʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥ  rʛʠʜʨʦʭʠʤʠʡʥ 

ʰʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛ ʛʨʘʬʠʢ 34-ʪ װʟװװʣʵʚ. ʊʫʩ ʛʨʘʬʠʢʘʘʩ ʭʘʨʘʭʘʜ ʝʨᴇʥʭʠʡ ʭʠʤʠʡʥ 

 ʜʠʡʥװװʣʵʣʪʵʵʨʵʵï 73%, ʤʠʢʨʦʵʣʝʤʝʥʪװװʟװ ʣʵʣʪʵʵʨʵʵ - 85%, ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥװװʟװ

ʘʛʫʫʣʛʘʘʨʘʘ ï 100%, ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛװʡʥ װʟװװʣʵʣʪʵʵʨʵʵ ï 100%  ʪʫʩ ʪʫʩ ʄʦʥʛʦʣ ʫʣʩʘʜ 

ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 0900:2018 ʩʪʘʥʜʘʨʪʳʥ h ʘʘʨʜʣʘʛʘ ʭʘʥʛʘʞ 

ʙʘʡʥʘ. 

 
ɻʨʘʬʠʢ 34. ʉϾʭʙʘʘʪʘʨ ʜϾϾʨʛʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʛʠʜʨʦʭʠʤʠʡʥ ʩʫʜʘʣʛʘʘ  

 ʊʫʩ ʜװװʨʛʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʭʠʤʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʛ ʄʦʥʛʦʣ ʫʣʩʘʜ 

ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 0900:2018-ʪʘʡ ʭʘʨʴʮʫʫʣʘʥ ʭװʩʥʵʛʪ 51-ʜ 

 ʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʥʠʡʪ ʭʘʪʫʫʣʘʛװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʛװʣʵʚ. ʍʠʤʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜװװʟװ

1-13.2 ʤʛ-ʵʢʚ/ʣ ʙʫʶʫ ʟᴇᴇʣᴇʥ-ʟᴇᴇʣᴇʚʪᴇʨ-ʤʘʰ ʭʘʪʫʫ, ʥʠʡʪ ʵʨʜʵʩʞʠʣʪ 185-1256 ʤʛ/ʣ ʙʫʶʫ 

ʥɻ ʥ ʮʵʥʛʵʛʵʵʩ ʜʘʚʩʘʨʭʘʛ ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʉװʭʙʘʘʪʘʨ ʜװװʨʛʠʡʥ 11 

ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʭ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʘʥʜ װʥʜʩʵʥ ʢʘʪʠʦʥ ʙʦʣʦʭ ʥʘʪʨʠ (Na+) 2.9-46.4 ʤʛ/ʣ, 

ʢʘʣʴʮʠ (ʉʘ2+) 28-212.2 ʤʛ/ʣ, ʤʘʛʥʠ (Mg2+) 3.6-68.1 ʤʛ/ʣ, ʢʘʣʠ (K+) 0.3-7.4 ʤʛ/ʣ ʙʘʡʭʘʜ 

ʘʥʠʦʥʫʫʜʘʘʩ ʛʠʜʨʦʢʘʨʙʦʥʘʪ (HCO3
-) 54.9-329.4 ʤʛ/ʣ, ʭʣʦʨ (Cl-) 7.1-163.1 ʤʛ/ʣ, ʩʫʣʴʬʘʪ 

(SO4
2-) 9.9-369.5 ʤʛ/ʣ, ʥʠʪʨʠʪ (NO2

-) 0-0.24 ʤʛ/ʣ, ʬʪʦʨ (F-) 0-0.85 ʤʛ/ʣ ʪʫʩ ʪʫʩ ʘʛʫʫʣʘʛʜʘʞ 

ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʦʚ. ʉװʭʙʘʘʪʘʨ ʜװװʨʛʠʡʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʬʠʟʠʢ, 

ʭʠʤʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜʵʣʛʵʨʵʥʛװʡ װʨ ʜװʥʛ ʭʘʚʩʨʘʣʪ 5-5ʝ-ʜ װʟװװʣʵʚ. 

ʍϾʩʥʵʛʪ  51. ɻϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ, ʤʛ/ʣ 

 ʜ ɹʘʛʘ ʀʭ ɼʫʥʜʘʞװװʣʵʣʪװװʟת ˉ
MNS 

0900:2018 
(ɿɼɸ) 

MNS 0900:2018 (ɿɼɸ)-ʩ 
ʭʵʪʵʨʩʵʥ ʭʫʜʛʫʫʜ 

1 pH 6.09 7.84 6.97 6.5-8.5 - 

2 EC, mS/m 8.1 145.2 76.7 100 mS/m 12, 14-ʨ ʭʦʨʦʦʥʳ 2 ʭʫʜʘʛ 

3 ORP, mV 102 288 195 - - 

4 TDS, ppm 30 514 272 - - 
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5 ʅʠʡʪ ʭʘʪʫʫʣʘʛ, ʤʛ-ʵʢʚ/ʣ 1.0 13.2 7.1 7.0 9, 12, 14-ʨ ʭʦʨʦʦʥʳ 3 ʭʫʜʘʛ 

6 ʇʀʏ 1.9 5.9 3.9 10 - 

7 ʅʘʪʨʠ, Na+ 2.9 46.4 24.7 200 -  

8 ʂʘʣʠ, K+ 0.3 7.4 3.9 - - 

9 ʂʘʣʴʮʠ, Ca2+ 28 212.2 120.1 100 12, 14, 16-ʨ ʭʦʨʦʦʥʳ 3 ʭʫʜʘʛ 

10 ʄʘʛʥʠ, Mg2+ 3.6 68.1 35.9 30 9, 12-ʨ ʭʦʨʦʦʥʳ 2 ʭʫʜʘʛ 

11 ɸʤʤʦʥʠ, NH4
- 0 0.14 0.07 1.5 - 

12 ʊᴇʤᴇʨ, Feʥʠʡʪ 0 0.05 0.025 0.3 - 

13 ʂʘʨʙʦʥʘʪ, CO3
2- - - - 

14 ɻʠʜʨʦʢʘʨʙʦʥʘʪ, HCO3
- 54.9 329.4 192.2 - - 

15 ʍʣʦʨ, CI- 7.1 163.1 168.3 350 - 

16 ʉʫʣʴʬʘʪ, SO4
2- 9.9 369.5 189.7 500 - 

17 ʅʠʪʨʠʪ, NO2
- 0 0.24 0.12 1.0 - 

18 ʅʠʪʨʘʪ, NO3
- 0 143.8 71.9 50 

12, 14, 16, 18, 20-ʨ ʭʦʨʦʦʥʳ 
8 ʭʫʜʘʛ 

19 ʌʦʩʬʘʪ, PO4
3- 0 0.11 0.006 3.5 - 

20 ʌʪʦʨ, F- 0 0.85 0.43 0.7-1.5 
11 ʭʦʨʦʦʥʳ 59 ʭʫʜʘʛ/ʜʦʦʜ 

ʫʪʛʘʜ ʭװʨʵʵʛװʡ/ 

21 ʅʠʡʪ ʵʨʜʵʩʞʠʣʪ 185 1256 720.5 1000 12-ʨ ʭʦʨʦʦʥʳ 1 ʭʫʜʘʛ 
ʊʘʡʣʙʘʨ: ɿɼɸ-ɿЊʚʰЊЊʨЊʛʜЊʭ ʜʵʵʜ ʘʛʫʫʣʘʤʞ,    

 ʋʛ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʥʠʡʪ ʭʘʪʫʫʣʘʛ, ʢʘʣʴʮʠ, ʤʘʛʥʠʡʥ ʠʦʥʳ ʘʛʫʫʣʛʳʛ MNS 

ʩʪʘʥʜʘʨʪʪʘʡ ʭʘʨʴʮʫʫʣʘʥ ʛʨʘʬʠʢ 35, 36-ʜ װʟװװʣʵʚ. ʊʫʩ ʛʨʘʬʠʢʘʘʩ ʭʘʨʘʭʘʜ ʉװʭʙʘʘʪʘʨ 

ʜװװʨʛʠʡʥ 11 ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʭ 62 ʛװʥʠʡ ʭʫʜʛʘʘʩ 9, 12, 14-ʨ ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʭ 3 ʛװʥʠʡ 

ʭʫʜʘʛ ʥʠʡʪ ʭʘʪʫʫʣʛʘʘʨʘʘ, 12, 14, 16-ʨ ʭʦʨʦʦʥʳ 3 ʛװʥʠʡ ʭʫʜʘʛ Ca2+ ʠʦʥʳ ʘʛʫʫʣʛʘʘʨʘʘ, 9, 

12-ʨ ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʭ 2 ʛװʥʠʡ ʭʫʜʘʛ Mg2+ ʠʦʥʳ ʘʛʫʫʣʛʘʘʨʘʘ ʪʫʩ ʪʫʩ ʄʦʥʛʦʣ ʫʣʩʘʜ 

ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 0900:2018-ʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ 

ʙʘʡʥʘ. 

 
ɻʨʘʬʠʢ 35. ʉɹɼ-ʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ  

ʥʠʡʪ ʭʘʪʫʫʣʘʛ 

 
ɻʨʘʬʠʢ 36. ʉɹɼ-ʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ  

ʢʘʣʴʮʠ, ʤʘʛʥʠʡʥ ʠʦʥʳ ʘʛʫʫʣʛʘ 

 ʉװʭʙʘʘʪʘʨ ʜװװʨʛʠʡʥ 11 ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʭ 62 ʛװʥʠʡ ʭʫʜʛʘʘʩ 9, 14, 16, 18-ʨ ʭʦʨʦʦʥʜ 

ʙʘʡʨʣʘʭ 7 ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩʥʳ ʥʠʪʨʘʪ (NO3
-) 54-144 ʤʛ/ʣ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʛʘʘ ʥʴ MNS 

0900:2018 ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ (ɻʨʘʬʠʢ 37). 
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ɻʨʘʬʠʢ 37. ʉʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʘʛϾʡ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʥʠʪʨʘʪ ʠʦʥʳ ʘʛʫʫʣʛʘ 

 ʄᴇʥ ʪʫʩ ʜװװʨʛʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʦʨʰʠʭ 62 ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩʥʳ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʳʛ 

ʛʫʨʚʘʣʞʠʥʛʠʡʥ ʜʠʘʛʨʘʤʤʘʘʨ ʠʣʵʨʭʠʡʣʵʥ ʛʨʘʬʠʢ 38-ʜ װʟװװʣʵʚ. ʊʫʩ ʛʨʘʬʠʢʠʡʥ ʢʘʪʠʦʥʳ 

ʛʫʨʚʘʣʞʠʥʛʘʘʩ ʭʘʨʘʭʘʜ ʭʫʜʛʠʡʥ ʫʩʘʥʜ Ca2+, Mg2+-ʠʡʥ ʠʦʥ ʜʘʚʘʤʛʘʡʣʩʘʥ ʙʘʡʥʘ. ʍʘʨʠʥ 

ʘʥʠʦʥʳ ʛʫʨʚʘʣʞʠʥʛʘʘʩ ʭʘʨʘʭʘʜ ʠʭʵʥʭ ʭʫʜʛʠʡʥ ʫʩʘʥʜ HCO3
- ʠʦʥ ʜʘʚʘʤʛʘʡʣʩʘʥ ʙʘʡʭʘʜ 

12-ʨ ʭʦʨʦʦʥʳ 1 ʭʫʜʛʠʡʥ ʫʩʘʥʜ SO4
2--ʳʥ ʠʦʥ, 14, 13, 20-ʨ ʭʦʨʦʦʥʳ 4 ʭʫʜʛʠʡʥ ʫʩʘʥʜ HCO3

-

, SO4
2--ʳʥ ʟʦʥʭʠʣʞ ʙʘʡʥʘ. װתʥʵʵʩ װʟʵʭʵʜ 12 ʭʦʨʦʦʥʳ 1 ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩ SO4

2--Ca2+, 

Mg2+-ʠʡʥ ʪᴇʨʣʠʡʥ, 13, 14, 20-ʨ ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʭ  4 ʭʫʜʛʠʡʥ ʫʩ HCO3
-, SO4

2--Ca2+, Mg2+-

ʠʡʥ ʪᴇʨʣʠʡʥ ʙʫʩʘʜ ʭʦʨʦʦʥʳ ʛװʥʠʡ ʭʫʜʛʫʫʜ HCO3
- - Ca2+, Mg2+-ʠʡʥ ʪᴇʨʣʠʡʥ ʫʩʥʳ 

ʘʥʛʠʣʘʣʜ ʪʫʩ ʪʫʩ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ.  

 
ɻʨʘʬʠʢ 38. ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ  
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ʄʠʢʨʦʵʣʝʤʝʥʪ: ʉװʭʙʘʘʪʘʨ ʜװװʨʛʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʦʨʰʠʭ 62 ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ 

ʫʩʘʥʜ ʙʠʯʠʣ ʵʣʝʤʝʥʪװװʜʠʡʥ ʰʠʥʞʠʣʛʵʵʛ 52 װʟװװʣʵʣʪʵʵʨ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜװʥʛ ʭʘʚʩʨʘʣʪ 

5-5ʝ-ʜ װʟװװʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʪʫʩ ʜװװʨʛʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩ ʙʠʯʠʣ 

ʵʣʝʤʝʥʪװװʜʠʡʥ ʘʛʫʫʣʛʘʘʨʘʘ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ 

MNS 0900:2018-ʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʞ ʙʘʡʥʘ. 

 ɹʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ϾʟϾϾʣʵʣʪ: ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʘʥʜ 

ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ʰʠʥʞʠʣʛʵʵʛ 6 װʟװװʣʵʣʪʵʵʨ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜװʥʛ ʄʦʥʛʦʣ ʫʣʩʘʜ 

ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 0900:2018-ʪʘʡ ʭʘʨʴʮʫʫʣʞ ʭװʩʥʵʛʪ 52-ʪ 

 ʥʠʡ ʭʫʜʛʫʫʜʘʘʩ 14, 16, 17, 18, 20-ʨ ʭʦʨʦʦʥʳװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʛװʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװװʟװ

14 ʭʫʜʛʠʡʥ ʫʩʥʳ ʥʠʡʪ ʥʷʥʛʠʡʥ ʪʦʦ ʩʪʘʥʜʘʨʪʘʘʩ ʭʵʪʵʨʩʵʥ ʙʘʡʥʘ. ʍʘʨʠʥ 14, 16, 17, 18, 

20-ʨ ʭʦʨʦʦʥʳ 8 ʭʫʜʛʠʡʥ ʫʩʘʥʜ ʛʵʜʵʩʥʠʡ ʙװʣʛʠʡʥ ʥʷʥ ʠʣʵʨʩʵʥ ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʦʚ. 

 ʥʠʡ ʭʫʜʛʫʫʜʘʘʩ 17 ʭʫʜʘʛ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥװʟʵʭʵʜ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʛװ ʥʵʵʩװת

-ʣʵʣʪʵʵʨʵʵ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 0900:2018װװʟװ

ʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ.  

ʍϾʩʥʵʛʪ 52. ɻϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ ϾʟϾϾʣʵʣʪϾϾʜ 

ˉ ʍʦʨʦʦ ʉʦʨɹʮ ʘʚʩʘʥ ʛʘʟʨʳʥ ʥʵʨ 
ʅʠʡʪ 
ʥʷʥʛʠʡʥ 
ʪʦʦ 

ɻʵʜʵʩʥʠʡ 
ʙװʣʛʠʡʥ ʥʠʡʪ 
ʥʷʥʛʠʡʥ ʪʦʦ 

E.ʩoli 
ʍʘʣʫʫʥʜ 
ʪʵʩʚʵʨʪʵʡ 
E.ʩoli 

Salmonella/ 
Shigella 

1 XIV- ʭʦʨʦʦ ɹ.ɻʘʥʟʦʨʠʛʠʡʥ ʭʫʜʘʛ 100< 53 - - -/- 

2 

XVI - ʭʦʨʦʦ 

171-ʨ ʮʵʮʵʨʣʵʛ 40 5 - - -/- 

3 ʆʜ ʜʵʣʛװװʨ 82 15 - - -/- 

4 ɸ.ʕʥʭʪᴇʨʠʡʥ ʭʫʜʘʛ 732 0 - - -/- 

5 
XVII - ʭʦʨʦʦ 

ɻװʥʠʡ ʭʫʜʘʛ 100< 5 - - -/- 

6 ɸʚʪʦ ʙʘʘʟʳʥ ʭʫʜʘʛ 100< 0 - - -/- 

7 

XVIII - ʭʦʨʦʦ 

ɾ.ɼʘʚʘʘʞʘʚʳʥ ʭʫʜʘʛ 374 4 - - -/- 

8 ɼ.ɻʘʥʙʘʘʪʘʨʳʥ ʭʫʜʘʛ 302 0 - - -/- 

9 ɻװʥʞʠʡʥ 43-565 ʪʦʦʪ ʭʫʜʘʛ 190 0 - - -/- 

10 52-ʨ ʭʫʜʘʛ 134 0 - - -/- 

11 ɻ.ʅʘʤʞʠʨʤʘʘʛʠʡʥ ʭʫʜʘʛ 257 0 - - -/- 

12 ʃ.ɻʘʥʧװʨʵʚʠʡʥ ʭʫʜʘʛ 100< 14 - - -/- 

13 ʀ.ɸʣʪʘʥʪʫʷʘʛʠʡʥ ʭʫʜʘʛ 128 0 - - -/- 

14 

XX - ʭʦʨʦʦ 

ʉʵʣʭ 18-1870 ʪʦʦʪ 100< 7 - - -/- 

15 ʅ.ʄᴇʥʭʯʫʣʫʫʥʳ ʭʫʜʘʛ 82 14 - - -/- 

16 217-ʨ ʮʵʮʵʨʣʵʛʠʡʥ ʭʫʜʘʛ 100< 0 - - -/- 

17 ʅʦʤʫʥ ʘʤʨʘʣʪ 100< 0 - - -/- 

MNS 0900:2018 (ɿɼɸ) <100 0 - - -/- 

 ʎʘʮʨʘʛʠʡʥ ʘʶʫʣʛϾʡʥ ϾʟϾϾʣʵʣʪ: ʊʫʩ ʜװװʨʛʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʘʥʜ 222Rn 

ʙʦʣʦʥ ʪװװʥʠʡ ʟʘʜʨʘʣʳʥ ʙװʪʵʵʛʜʵʭװװʥ ʙʦʣʦʭ 226Ra, 238U, 214Pb, 214Bi ʛʵʩʵʥ 

 ʨװ ʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡװװʟװ ʥʛ ʭʘʚʩʨʘʣʪ5-5ʜ-ʜװʨ ʜװ ʜʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥװװʣʵʣʪװװʟװ

ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩ ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛװʡʥ װʟװװʣʵʣʪʵʵʨʵʵ ʄʦʥʛʦʣ ʫʣʩʘʜ 

ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 0900:2018-ʳʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʞ ʙʘʡʥʘ. 

ɼϾʛʥʵʣʪ: ʉװʭʙʘʘʪʘʨ ʜװװʨʛʠʡʥ ʠʨʛʵʜʠʡʥ ʫʥʜ ʘʭʫʡʥ ʭʵʨʵʛʮʵʵʥʜʵʵ ʘʰʠʛʣʘʞ ʙʫʡ 

ʥʠʡʪ 62 ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩʥʳ ʜʵʵʞ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥʘʘʩ 21 ʭʫʜʘʛ ʥʠʡʪ ʭʘʪʫʫʣʘʛ, 

ʢʘʣʴʮʠ, ʤʘʛʥʠ, ʥʠʪʨʘʪ ʠʦʥʳ ʘʛʫʫʣʛʘ ʙʦʣʦʥ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ װʟװװʣʵʣʪʵʵʨʵʵ ʄʦʥʛʦʣ 
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ʫʣʩʘʜ ʤᴇʨʜᴇʞ ʙʫʡ MNS 0900:2018 ʩʪʘʥʜʘʨʪʳʥ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʜʵʵʜ ʭʵʤʞʵʵʥʵʵʩ 

ʭʵʪʵʨʩʵʥ ʙʘʡʛʘʘʛ ʪʦʛʪʦʦʚ. ʍʘʪʫʫʣʘʛ ʠʭʪʵʡ ʫʩʳʛ ᴇʜᴇʨ ʪʫʪʘʤ ʫʥʜ ʘʭʫʡʜ ʭʵʨʵʛʣʵʭʵʜ ʵʨװװʣ 

ʤʵʥʜʵʜ ʪʦʭʠʨʦʤʞʛװʡ ʫʯʠʨ ʥװװʨʩʵʥ ʙʦʣʦʥ ʢʘʪʠʦʥʠʪʦʥ ʰװװʣʪװװʨ ʙװʭʠʡ ʫʩ ʟᴇᴇʣʨװװʣʵʭ 

ʪᴇʭᴇᴇʨᴇʤʞ ʪʘʚʴʞ ʫʩʳʛ ʮʵʥʛʵʛʞװװʣʵʥ ʟᴇᴇʣʨװװʣʞ ʘʰʠʛʣʘʭ ʤᴇʥ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ 

 ,ʡ ʙʘʡʛʘʘ ʭʫʜʘʛʪ ʘʨʠʫʪʛʘʣװʣʵʣʪʵʵʨʵʵ ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװװʟװ

ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪ ʭʠʡʩʥʠʡ ʜʘʨʘʘ ʜʘʭʠʥ ʰʠʥʞʠʣʛʵʵʥʜ ʭʘʤʨʫʫʣʞ ʫʥʜʘʥʜ ʭʵʨʵʛʣʵʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʦʚ. 

 ɿЊʚʣЊʤʞ:   

 ʉʫʜʘʣʛʘʘʛʘʘʨ 3 ʜװװʨʛʠʡʥ 44 ʭʫʜʛʠʡʥ ʫʩʥʳ ʥʠʡʪ ʥʷʥʛʠʡʥ ʪʦʦ ʩʪʘʥʜʘʨʪʘʘʩ ʭʵʪʵʨʩʵʥ 

ʤᴇʥ ʛʵʜʵʩʥʠʡ ʙװʣʛʠʡʥ ʥʠʡʪ ʥʷʥ ʠʣʵʨʩʵʥ ʥʴ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ 

ʫʩʥʳ ʩʪʘʥʜʘʨʪʘʜ ʪʦʭʠʨʦʭʛװʡ ʙʘʡʥʘ. ʊʠʡʤʵʵʩ ʫʥʜʘʥʜ ʰʫʫʜ ʭʵʨʵʛʣʵʭʵʜ ʪʦʭʠʨʦʤʞʛװʡ 

ʙᴇʛᴇᴇʜ ʙʫʮʘʣʛʘʞ ʭʵʨʵʛʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʄᴇʥ ʪʫʩ ʭʫʜʘʛʪ ʵʨװװʣ ʘʭʫʡʥ ʭʘʤʛʘʘʣʘʣʪʳʥ 

ʙװʩ ʪʦʛʪʦʦʞ, ʘʨʠʫʪʛʘʣ, ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪ ʭʠʡʩʥʠʡ ʜʘʨʘʘ ʜʘʭʠʥ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ 

ʰʠʥʞʠʣʛʵʵʥʜ ʭʘʤʨʫʫʣʞ ʫʥʜʘʥʜ ʭʵʨʵʛʣʵʭʠʡʛ ʟᴇʚʣᴇʞ ʙʘʡʥʘ. 

ʊװװʥʯʣʵʥ ʍʦʪ, ʩʫʫʨʠʥʳ ʫʩ ʭʘʥʛʘʤʞ, ʘʨʠʫʪʛʘʭ ʪʘʪʫʫʨʛʳʥ ʘʰʠʛʣʘʣʪʳʥ ʪʫʭʘʡ ʭʫʫʣʠʡʥ 

17 ʜʫʛʘʘʨ ʟװʡʣʠʡʥ 17.4.1-ʜ ʟʘʘʩʥʳ ʜʘʛʫʫ ʛװʥʠʡ ʭʫʜʛʘʘʩ 50 ʤʝʪʨ ʟʘʡʜ ʵʨװװʣ ʘʭʫʡʥ 

ʭʘʤʛʘʘʣʘʣʪʳʥ ʙװʩ ʪʦʛʪʦʦʞ, ʙʦʭʠʨʜʦʣ װװʩʵʭʵʵʩ ʭʘʤʛʘʘʣʘʭ ʭʵʨʵʛʪʵʡ. 

 ʄᴇʥ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ 3 ʜװװʨʛʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʘʘʩ ʥʠʡʪ ʭʘʪʫʫʣʘʛ, ʢʘʣʴʮʠ, 

ʤʘʛʥʠʡʥ ʠʦʥʳ ʘʛʫʫʣʛʘʘʨʘʘ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʫʡ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ 

ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʛʘʘ ʭʫʜʛʠʡʥ ʫʩʳʛ ʫʥʜ ʘʭʫʡʜ ʫʜʘʘʥ ʭʫʛʘʮʘʘʥʜ ʭʵʨʵʛʣʵʭʵʜ 

ʪʦʭʠʨʦʤʞʛװʡ ʫʯʠʨ ʢʘʪʠʦʥʠʪʦʥ ʰװװʣʪװװʨ ʙװʭʠʡ ʫʩ ʟᴇᴇʣʨװװʣʵʭ ʪᴇʭᴇᴇʨᴇʤʞ ʪʘʚʴʞ ʫʩʳʛ 

ʮʵʥʛʵʛʞװװʣʵʥ ʟᴇᴇʣʨװװʣʞ ʘʰʠʛʣʘʭʳʛ ʟᴇʚʣᴇʞ ʙʘʡʥʘ.  

ɻʵʨ ʭʦʨʦʦʣʣʳʥ ʠʨʛʵʜʠʡʥ ʫʥʜ ʘʭʫʡʜ ʭʵʨʵʛʣʵʜʵʛ ʛװʥʠʡ ʭʫʜʛʫʫʜʘʘʩ ʥʠʪʨʘʪʳʥ (NO3
-) 

ʠʦʥʳ ʘʛʫʫʣʛʘʘʨʘʘ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʫʡ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʳʛ 

ʭʘʥʛʘʭʛװʡ ʙʘʡʛʘʘ ʭʫʜʛʫʫʜʳʥ ʥʠʪʨʘʪʳʛ ʫʩʥʘʘʩ ʮʵʚʵʨʣʵʭ ʪʦʭʠʨʦʤʞʪʦʡ ʘʨʛʳʛ ʩʦʥʛʦʥ 

ʭʵʨʵʛʣʵʭ ʥʴ ʟװʡʪʵʡ. ʅʠʪʨʘʪʳʛ ʫʩʥʘʘʩ ʠʦʥ ʩʦʣʠʣʮʦʦ, ʫʨʚʫʫ ʦʩʤʦʩ, ʵʣʝʢʪʨʦʜʠʘʣʠʟ, 

ʤʝʤʙʨʘʥ, ʙʠʦʣʦʛʠʡʥ ʘʨʛʘ ʟʵʨʛʠʡʛ ʘʰʠʛʣʘʥ ʙʫʫʨʫʫʣʞ ʙʦʣʜʦʛ. ʕʜʛʵʵʨ ʘʨʛʫʫʜʘʘʩ ʠʦʥ 

ʩʦʣʠʣʮʦʦ ʙʦʣʦʥ ʤʝʤʙʨʘʥ ʧʨʦʮʝʩʩ ʥʴ ʞʠʞʠʛ ʫʩʘʥ ʭʘʥʛʘʤʞʠʡʥ ʭʫʚʴʜ ʠʣװװ ʪʦʭʠʨʦʤʞʪʦʡ 

ʙʘʡʜʘʛ. ʀʦʥ ʩʦʣʠʣʮʦʦʥʳ ʧʨʦʮʝʩʩʪ ʥʠʪʨʘʪ ʠʦʥʳʛ ʭʣʦʨʠʜ ʵʩʚʵʣ ʙʠʢʘʨʙʦʥʘʪ ʙʦʣʛʦʥ 

ʩʦʣʠʣʮʜʦʛ ʰװʣʪʣʵʛ ʘʥʠʦʥ ʩʦʣʠʣʮʦʦʥʳ ʜʘʚʠʨʭʘʡ ʘʛʫʫʣʩʘʥ ʰװװʣʪװװʨʵʵʨ ʥʵʚʪʨװװʣʵʥ 

ʫʩʘʥ ʜʘʭʴ ʥʠʪʨʘʪʳʛ ʮʵʚʵʨʣʵʜʵʛ. 
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IV ɹתʃʕɻ.  ɻɸɼɸʈɻʓʅ ʋʉʅʓ ʏɸʅɸʈʓʅ ʉʋɼɸʃɻɸɸ 

4.1. ʊʫʫʣ ʛʦʣʳʥ ʫʩʥʳ ʯʘʥʘʨʳʥ ʩʫʜʘʣʛʘʘ 

ʋʩ ʙʦʣ ʙʠʦʣʦʛʠʡʥ ʙװʭ ʣ ʥʵʛʜʣװװʜʠʡʥ ʩʘʣʰʛװʡ ʥʵʛʵʥ ʭʵʩʵʛ ʙᴇʛᴇᴇʜ ʘʤʴʜ ʙʘʡʛʘʣʠʡʥ 

ʦʨʰʠʥ ʪʦʛʪʥʦʭ װʥʜʩʵʥ ʥᴇʭʮᴇʣʠʡʥ ʥʵʛ ʶʤ. װתʥʠʡ ʟʵʨʵʛʮʵʵ ʭʘʤʛʠʡʥ װʥʵ ʮʵʥʵʪʵʡ ʘʰʠʛʪ 

ʤʘʣʪʤʘʣ ʙᴇʛᴇᴇʜ ʥʠʡʛʵʤ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʙװʭʠʡ ʣ ʩʘʣʙʘʨʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʜ ʷʤʘʨ ʥʵʛ 

ʭʵʤʞʵʵʛʵʵʨ ʦʨʦʣʮʦʞ, װʨ ʰʠʤʵʵ ʭװʨʪʵʵʞ ʙʘʡʜʘʛ ʩʪʨʘʪʝʛʠʡʥ ʯʫʭʘʣ ʪװװʭʠʡ ʵʜ ʙʠʣʵʵ. 

ʀʡʤʵʵʩ ʫʩʥʳ ʥᴇᴇʮʠʡʛ ʭʘʤʛʘʘʣʘʭ, ʮʵʚʵʨ ʙʘʡʣʛʘʭ, ʥʵʤʵʛʜװװʣʵʭ, ʭʦʡʯ װʝʜʵʵ ʭʘʜʛʘʣʘʥ 

 ʨʵʵʛʵʵʨ ʪʘʚʠʛʜʘʭװʭ ʩʘʣʙʘʨʳʛ ʭʘʤʘʨʯ ᴇʨʛᴇʥ ʭװʣʜʵʵʭ ʘʩʫʫʜʘʣ ʥʠʡʛʵʤ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʙװ

ʙʦʣʩʦʥ [46]. ʊʫʫʣ ʛʦʣ ʥʴ ʊᴇʚ ʘʡʤʛʠʡʥ ʄᴇʥʛᴇʥʤʦʨʴʪ ʩʫʤʳʥ ʥʫʪʘʛʪ ʍʘʥ ʍʵʥʪʠʡ ʥʫʨʫʫʥʳ 

ʩʘʣʙʘʨ ʫʫʣʩ ʙʦʣʦʭ ʜʘʣʘʡʥ ʪװʚʰʥʵʵʩ ʜʵʵʰ 2289.2 ʤ ᴇʥʜᴇʨʪ ᴇʨʛᴇʛʜʩᴇʥ ʏʠʩʘʘʣʘʡʥ 

ʩʘʨɹʜʘʛ, ʐʦʨʦʦʪʳʥ ʜʘʚʘʘʥʳ ᴇʚʨᴇᴇʩ ʵʭ ʘʚʩʘʥ ʅʦʤʠʥ, ʅʵʨʛװʡ ʭʵʤʵʵʭ 2 ʛʦʣʳʥ 

ʫʫʣʟʚʘʨʘʘʩ ʊʫʫʣ ʛʦʣ ʛʵʜʵʛ ʥʵʨʠʡʛ ʘʚʯ 717 ʢʤ ʫʨʪ ʫʨʩʩʘʘʨ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʥʫʪʘʛʪ ʦʨʰʠʭ 

ʆʨʭʦʥ ʛʦʣʜ  ʮʫʪʛʘʜʘʛ [47]. ʊʫʫʣ ʛʦʣ ʥʴ ʙʘʡʛʘʣʠʡʥ ʙװʩ, ʙװʩʣװװʨʠʡʥ ʭʫʚʴʜ ʵʭʵʥ ʭʵʩʵʛʪʵʵ 

ʫʫʣʳʥ ʪʘʡʛʳʥ ʙװʩ, ʦʡʪ ʭʵʵʨʠʡʥ ʙװʩʠʡʛ ʜʘʤʥʘʥ ʫʨʩʘʭ ʙʘ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʦʩ ʜʦʦʰ ʩʘʚ 

ʛʘʟʨʳʥ  80 ʛʘʨʫʡ ʭʫʚʴ ʥʴ ʭʵʵʨʠʡʥ ʙװʩʵʵʨ ʫʨʩʜʘʛ. ɻʦʣ ʥʴ ʵʭʵʥ ʭʵʩʵʛʪʵʵ ʵʛʮ ʭʘʜ, ʭʷʩʘʘ 

ʙʦʣʦʥ ʦʡ ʤʦʜ ʵʣʙʵʛʪʵʡ, ʫʫʣʩʳʥ 1-3 ʢʤ ᴇʨʛᴇʥ ʭᴇʥʜʠʡʪʵʡ ʙʘ ʮʘʘʰʠʜ ʛʦʣʳʥ ʭᴇʥʜʠʡ 

ᴇʨʛᴇʩʩᴇᴇʨ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ ʦʨʯʠʤʜ 8-10 ʢʤ ʙʦʣʥʦ [48]. ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʭװʥʠʡ ʙʦʣʦʥ 

ʙʘʡʛʘʣʠʡʥ ʙʫʩʘʜ ʭװʯʠʥ ʟװʡʣʵʵʩ װװʜʵʣʪʵʡ ʛʦʣʳʥ ʫʩʥʳ ʯʘʥʘʨʳʥ ʜʦʨʦʡʪʦʣ ʥʴ ʭװʥʠʡ ʵʨװװʣ 

ʤʵʥʜ, ʵʢʦʩʠʩʪʝʤʜ ʦʣʦʥ ʟʘʤʘʘʨ ʩᴇʨᴇʛ ʥᴇʣᴇᴇ װʟװװʣʞ, ʫʩʘʥ ʭʘʥʛʘʤʞʠʡʥ ʭװʨʪʵʵʤʞʠʡʛ 

ʙʫʫʨʫʫʣʞ, ʫʩʳʛ ʪᴇʨᴇʣ ʙװʨʠʡʥ ʭʵʨʵʛʮʵʵʥʜ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʛװʡ ʙʦʣʛʦʞ ʙʘʡʥʘ [49]. 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʩ ʭʘʥʛʘʤʞʠʡʛ ʙװʭʵʣʜ ʥʴ ʊʫʫʣ ʛʦʣʳʥ ʫʩʪ ʜʘʚʭʘʨʛʘʘʩ ʭʘʥʛʘʜʘʛ 

ʙᴇʛᴇᴇʜ ʭװʥ ʘʤʳʥ ʭʫʨʜʘʮʪʘʡ ᴇʩᴇʣʪ, ʭʦʪʞʠʣʪ ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘ ʥʴ ʛʘʜʘʨʛʳʥ ʙʦʣʦʥ ʛʘʟʨʳʥ 

ʜʦʦʨʭ ʫʩʥʳ ʯʘʥʘʨ, ʦʨʯʥʳ ʥᴇʭʮᴇʣ ʟʵʨʵʛʪ ʠʭʵʵʭʵʥ ʭʵʤʞʵʵʥʠʡ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʙʠʡ ʙʦʣʛʦʞ 

ʙʘʡʥʘ. 1950-1970-ʘʘʜ ʦʥʳ װʝʜ ʊʫʫʣ ʛʦʣʳʥ ʵʨʜʵʩʞʠʣʪ ʫʨʩʛʘʣʳʥʭʘʘ ʜʘʛʫʫʜ 60-260 ʤʛ/ʣ 

ʙʫʶʫ ʛʦʣʳʥ ʙʦʭʠʨʜʦʣ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ ʙʘʡʩʘʥ. ɻʵʚʯ ʊʫʫʣ ʛʦʣʳʥ ʫʩ ʥʴ ʞʠʣ ʠʨʵʭ ʪʫʩʘʤ 

ʙʘʡʛʘʣʠʡʥʭʘʘ ʘʷʩʘʘʨʘʘ ʮʵʚʵʨʰʠʭ ʯʘʜʘʤʞ ʙʫʫʨʯ, ʛʦʣʳʥ ʫʩʥʳ ʙʦʭʠʨʜʣʳʥ װʟװװʣʵʣʪ 

ʠʭʩʵʞ, ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʜʵʵʜ ʭʵʤʞʵʵʥʵʵʩ ʦʣʦʥ ʜʘʭʠʥ ʜʘʚʞ, ʙʦʭʠʨʜʣʳʥ ʦʨʦʥ ʟʘʡ ʠʭʩʵʞ 

ʙʘʡʛʘʘ ʥʴ ʛʦʣʳʥ ʫʨʩʛʘʣʳʥ ʜʦʦʜ ʭʵʩʵʛʪ ʫʛ ʛʦʣʦʦʩ ʫʥʜʘʘʣʞ ʙʫʡ ʭװʥ ʙʦʣʦʦʜ ʤʘʣ, ʘʤʴʪʥʳ 

ʵʨװװʣ ʤʵʥʜʵʜ ʩᴇʨʛᴇᴇʨ ʥᴇʣᴇᴇʣᴇʭ ʭʵʤʞʵʵʥʜ ʭװʨʩʥʠʡʛ ᴇʤʥᴇʭ ʩʫʜʣʘʘʯʜʳʥ ʩʫʜʘʣʛʘʘʥʳ ʜװʥ 

ʭʘʨʫʫʣʞ ʙʘʡʥʘ [16]. ʗʣʘʥʛʫʷʘ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʙʘʨʫʫʥ ʫʨʜ ʭʵʩʵʛ ʙʫʶʫ ɹʠʦʢʦʤʙʠʥʘʪ 

ʦʨʯʤʦʦʩ ʵʭʣʵʥ ʛʦʣʳʥ ʫʩʥʳ ʯʘʥʘʨ, ʥʘʡʨʣʘʛʘ ʦʛʮʦʤ ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʘʡʛʘʘ ʥʴ ʋʣʘʘʥʙʘʘʪʘʨ 

ʭʦʪʳʥ ʊᴇʚ ʮʵʚʵʨʣʵʭ ʙʘʡʛʫʫʣʘʤʞʠʡʥ (ʊʎɹ) ʙʦʭʠʨ ʫʩ ʙװʨʵʥ ʛװʡʮʵʜ ʮʵʚʵʨʰʠʞ ʯʘʜʘʣʛװʡ 

ʊʫʫʣ ʛʦʣʜ ʭʘʷʛʜʘʞ ʙʘʡʛʘʘʪʘʡ ʭʦʣʙʦʦʪʦʡ [50].   

ʊʠʡʤʵʵʩ ʙʠʜ ʊʫʫʣ ʛʦʣʳʥ ʫʨʩʛʘʣʳʥ ʜʘʛʫʫʭ ʊʵʨʵʣʞʵʵʩ ʊᴇʚ ʘʡʤʛʠʡʥ ʃװʥ ʩʫʤ ʭװʨʪʵʣʭ 10 

ʮʵʛʪ ʩʫʜʘʣʛʘʘ ʭʠʡʞ, ʫʩʥʳ ʯʘʥʘʨ, ʙʦʭʠʨʜʣʳʥ ʪװʚʰʠʥ ʪʦʛʪʦʦʞ ʜװʛʥʵʣʪ ᴇʛᴇʭ ʟʦʨʠʣʛʦʦʨ 

ʵʥʵʭװװ ʘʞʣʳʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʚ.  

ʉʫʜʘʣʛʘʘʥʳ ʦʙʲʝʢʪ: ʉʫʫʨʴ ʩʫʜʘʣʛʘʘʥʳ ʪᴇʩᴇʣʪ ʘʞʣʳʥ ʭװʨʵʵʥʜ ʊʫʫʣ ʛʦʣʳʥ 

ʫʨʩʛʘʣʳʥ ʜʘʛʫʫ ʊʵʨʵʣʞʠʡʥ ʙװʩ (ʊ1-ʊʵʨʵʣʞʠʡʥ ʛװװʨ), ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ ʦʨʯʤʳʥ ʙװʩ (ʊ2-

ɹʘʷʥʟװʨʭʠʡʥ ʛװװʨ, ʊ3-ʄʘʨʰʘʣʳʥ ʛװװʨ, ʊ4-ʗʘʨʤʘʛʠʡʥ ʛװװʨ, ʊ5-ʉʦʥʩʛʦʣʦʥʛʠʡʥ ʛװװʨ), 

ɹʠʦʢʦʤʙʠʥʘʪʳʥ ʙװʩ (ʊ6-ɹʠʦʢʦʤʙʠʥʘʪ, ʊ7-ʐʫʚʫʫʥ ʬʘʙʨʠʢ, ʊ8-ʊᴇʚ ʘʡʤʘʛ ɸʣʪʘʥʙʫʣʘʛ 

ʩʫʤ), ʃװʥʛʠʡʥ ʙװʩ (ʊ9-ʊᴇʚ ʘʡʤʘʛ ᴆʥʜᴇʨʰʠʨʵʵʪ ʩʫʤ, ʊ10-ʃװʥʛʠʡʥ ʛװװʨ) ʛʵʩʵʥ 4 ʙװʩʠʡʥ 
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10 ʮʵʛʵʵʩ ʥʘʤʘʨ, ʭʘʚʘʨ, ʟʫʥʳ ʫʣʠʨʘʣʜ ʩʦʨʴʮ ʮʫʛʣʫʫʣʘʥ ʩʫʜʘʣʛʘʘʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ 

ʙʦʣʥʦ (ɿʫʨʘʛ 10). 

 
ɿʫʨʘʛ 10. ʊʫʫʣ ʛʦʣʦʦʩ ʩʦʨʴʮ ʘʚʩʘʥ ʮʵʛʠʡʥ ʙʘʡʨʰʠʣ 

ʌʠʟʠʢ-ʭʠʤʠʡʥ ʰʠʥʞ ʯʘʥʘʨ: ʎʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʯʘʥʘʨ (ʎɼʏ), ʥʠʡʪ ʫʫʩʩʘʥ 

ʜʘʚʩ (TDS) ʙʦʣʦʥ ʨʅ ʥʴ ʪʫʭʘʡʥ ʫʩʥʳ ʰʠʥʞ ʯʘʥʘʨʳʛ ʠʣʪʛʵʜʵʛ ʯʫʭʘʣ װʟװװʣʵʣʪװװʜ ʶʤ. 

ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʛʦʣʳʥ ʫʩʥʳ ʩʦʨʴʮ ʮʫʛʣʫʫʣʩʘʥ ʙʘʡʨʰʠʣ ʙʦʣʦʥ ʬʠʟʠʢ-ʭʠʤʠʡʥ 

 ʩʥʵʛʪʵʵʩ ʭʘʨʘʭʘʜ ʊʫʫʣ ʛʦʣʳʥ ʫʩʥʳ pH 6.46-8.64װʣʵʚ. ʍװװʟװ ʩʥʵʛʪ 53-ʜװʜʠʡʛ ʭװװʣʵʣʪװװʟװ

ʙʫʶʫ ʩʘʘʨʤʘʛʘʘʩ ʙʘʛʘ ʰװʣʪʣʵʛ ʦʨʯʠʥʪʦʡ ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʃװʥʛʠʡʥ ʙװʩʠʡʥ (T10) ʭʘʚʨʳʥ 

ʫʣʠʨʣʳʥ ʩʦʨʴʮ ʨʅ-ʠʡʥ ʫʪʛʘʘʨʘʘ ñʋʩʘʥ ʦʨʯʥʳ ʯʘʥʘʨʳʥ װʟװװʣʵʣʪ MNS 4586:1998 

ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. ʎʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʯʘʥʘʨ ʙʦʣʦʥ ʥʠʡʪ ʫʫʩʩʘʥ 

ʜʘʚʩ ʥʴ ʪʫʭʘʡʥ ʫʩʥʳ ʵʨʜʵʩʞʠʣʪʪʵʡ ʰʫʫʜ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʜʘʛ. ʉʫʜʘʣʛʘʘ ʭʠʡʩʵʥ ʛʦʣʳʥ 

ʫʩʥʳ ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʯʘʥʘʨ ʊʵʨʵʣʞ, ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ ʦʨʯʠʤʜ 3.7-10.7 mS/m 

ʙʘʡʭʘʜ ɹʠʦʢʦʤʙʠʥʘʪ, ʃװʥ ʦʨʯʤʳʥ ʙװʩʵʜ 11.5-98 mS/m ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʛʘʘʛ 

ʪʦʜʦʨʭʦʡʣʦʚ. װתʥʵʵʩ װʟʵʭʵʜ ʪᴇʚ ʮʵʚʵʨʣʵʭ ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʙʦʭʠʨ ʥʠʡʣʩʵʥ ʊ6 ʮʵʛʵʵʩ 

ʵʭʣʵʥ ʛʦʣʳʥ ʫʩʥʳ ʵʨʜʵʩʞʠʣʪ ʙʦʣʦʥ ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʯʘʜʚʘʨ ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ.  

ʍϾʩʥʵʛʪ 53. ʉʦʨʴʮ ʮʫʛʣʫʫʣʩʘʥ ʮʵʛϾϾʜʠʡʥ ʙʘʡʨʰʠʣ ʙʦʣʦʥ ʬʠʟʠʢ-ʭʠʤʠʡʥ ϾʟϾϾʣʵʣʪ 

ɹװʩ  
ʉʦʨʮɹ 
ʘʚʩʘʥ ʮʵʛ  

ᴆʨʛᴇʨᴇʛ (N)  ʋʨʪʨʘʛ (E)  ʋʣʠʨʘʣ ʨʅ  
ɽʉ, 

mS/m  
TDS, 
ppm  

ʊʵʨʵʣʞʠʡʥ 
 ʙװʩ  

T1  47 48'41.55'  107 21'55.67'ô  
ʥʘʤʘʨ  7.47 6  30  
ʭʘʚʘʨ  7.37 3.7  18  
ʟʫʥ  6.86 4.1  20  

ʋʣʘʘʥʙʘʘʪʘʨ
ʭʦʪ ʦʨʯʤʳʥ  
ʙװʩ  

T2  47 53'23.27'  107 03'20.91'ô  

ʥʘʤʘʨ  7.33 7  35  
ʭʘʚʘʨ  7.3  3.9  20  
ʟʫʥ  6.84 4.7  23  

T3  47 53'23.27'  106 56'23.24ô'  

ʥʘʤʘʨ  7.46 7.2  36  
ʭʘʚʘʨ  7.17 4.3  21  
ʟʫʥ  6.79 4.9  24  

T4  47 53'07.06''  106 51'40.16''  ʥʘʤʘʨ  7.49 7.5  37  
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ʭʘʚʘʨ  7.12 4.5  22  
ʟʫʥ  6.82 5.3  26  

T5  47 52'23.48''  106 47'05.68''  
ʥʘʤʘʨ  7.57 10.7  53  
ʭʘʚʘʨ  7.04 4.8  24  
ʟʫʥ  6.87 5.9  29  

ɹʠʦʢʦʤʙʠʥʘʪ
ʳʥ ʙװʩ  

T6  47 51'57.23'  106 41'41.16'ô  

ʥʘʤʘʨ  6.95 86.8  431  
ʭʘʚʘʨ  7.35 98  488  
ʟʫʥ  6.46 24.3  121  

T7  47 45'31.74'  106 33'47.28'ô  

ʥʘʤʘʨ  7.01 30.4  151  
ʭʘʚʘʨ  7.43 11.5  57  
ʟʫʥ  6.52 11.9  57  

T8  47 42'54.44'  106 23'31.87'ô  

ʥʘʤʘʨ  7.28 28.2  143  
ʭʘʚʘʨ  7.31 15.9  79  
ʟʫʥ  6.61 14.4  71  

ʃװʥʛʠʡʥ ʙװʩ  

T9  47 33'37.16'  104 59'36.45ô'  

ʥʘʤʘʨ  7.55 23.3  115  
ʭʘʚʘʨ  7.63 18.2  91  
ʟʫʥ  7.03 13.3  67  

T10  47 51'46.23'  105 11'51.84'ô  

ʥʘʤʘʨ  7.4  24.6  123  
ʭʘʚʘʨ  8.64 17.6  88  
ʟʫʥ  7.21 14.6  73  

MNS 4586:1998  6.5-8.5  -  - 

ʍʠʤʠʡʥ ʥʘʡʨʣʘʛʘ: ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʊʫʫʣ ʛʦʣʳʥ ʫʩʥʳ ʭʠʤʠʡʥ 

ʰʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛ ʭװʩʥʵʛʪ 54-ʪ װʟװװʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʊʫʫʣ ʛʦʣʳʥ 

ʫʩʥʳ ʥʠʡʪ ʭʘʪʫʫʣʘʛ 0.4-4.2 ʤʛ-ʵʢʚ/ʣ, ʢʘʣʴʮʠ (ʉʘ2+) 6-58.1 ʤʛ/ʣ, ʥʘʪʨʠ+ʢʘʣʠ (Na++K+) 5.6-

159.7 ʤʛ/ʣ, ʤʘʛʥʠ (Mg2+) 1.2-15.8 ʤʛ/ʣ, ʛʠʜʨʦʢʘʨʙʦʥʘʪ (HCO3
-) 36.6-396.5 ʤʛ/ʣ, ʭʣʦʨ (CI-

) 8.9-115.2 ʤʛ/ʣ, ʩʫʣʴʬʘʪ (SO4
2-) 2.5-93.8 ʤʛ/ʣ, ʥʠʡʪ ʵʨʜʵʩʞʠʣʪ 71.7-851.6 ʤʛ/ʣ ʭʦʦʨʦʥʜ 

ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʥʘ. ɼʵʵʨʭ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ɹʠʦʢʦʤʙʠʥʘʪʳʥ ʙװʩ ʙʫʶʫ (ʊ6, T7, T8), 

ʃװʥʛʠʡʥ ʙװʩ (T9, T10) ʮʵʛ ʥʴ ʊʵʨʵʣʞʠʡʥ ʛװװʨʥʠʡ (T1) ʮʵʛʵʵʩ ʭʘʪʫʫʣʘʛ 2.6-6.9, ʢʘʣʴʮʠ 

2.75-6, ʤʘʛʥʠ 1.6-3.9, ʛʠʜʨʦʢʘʨʙʦʥʘʪ 2.3-7.8, ʭʣʦʨ 1.65-7.4, ʩʫʣʴʬʘʪ 3.9-7.9, ʥʠʡʪ 

ʵʨʜʵʩʞʠʣʪ 2.4-7.8 ʜʘʭʠʥ ʠʭ ʪʫʩ ʪʫʩ ʥʵʤʵʛʜʩʵʥ ʙʘʡʥʘ.   

ʍϾʩʥʵʛʪ 54. ʊʫʫʣ ʛʦʣʳʥ ʫʩʥʳ ʛʦʣʣʦʭ ʠʦʥʫʫʜʳʥ ʘʛʫʫʣʛʘ, ʤʛ/ʣ 

ɹװʩ 
ʉʦʨʴʮ 
ʘʚʩʘʥ 
ʮʵʛ 

ʋʣʠʨʘʣ 
ʅʠʡʪ 

ʭʘʪʫʫʣʘʛ, 
ʤʛ-ʵʢʚ/ʣ 

Na++ʂ+ Ca2+ Mg2+ HCO3
- Cl- SO4

2- 
ʅʠʡʪ 

ʵʨʜʵʩʞʠʣʪ 

ʊʵʨʵʣʞʠʡʥ  
ʙװʩ 

T1 

ʥʘʤʘʨ 0.7 7.3 10.0 2.4 42.7 9.2 2.5 74.9 

ʭʘʚʘʨ 0.4 15.3 6.0 1.2 36.6 11.8 8.2 80.8 

ʟʫʥ 0.9 6.2 8.0 6.1 36.6 13.3 9.1 79.9 

ʋʣʘʘʥʙʘʘʪʘʨ   
ʭʦʪ ʦʨʯʤʳʥ  
ʙװʩ 

T2 

ʥʘʤʘʨ 0.7 15.3 10.0 2.4 48.8 9.2 14.0 100.7 

ʭʘʚʘʨ 0.4 18.1 6.0 1.2 36.6 11.8 13.2 87.9 

ʟʫʥ 0.8 5.7 8.0 4.9 36.6 13.3 3.3 72.5 

T3 

ʥʘʤʘʨ 0.7 15.6 8.0 3.6 48.8 9.2 14.8 101.2 

ʭʘʚʘʨ 0.6 16.2 8.0 2.4 36.6 11.8 18.9 95.1 

ʟʫʥ 0.8 15.9 8.0 4.9 36.6 13.3 24.7 104.1 

T4 

ʥʘʤʘʨ 1 16.4 12.0 4.9 48.8 12.3 26.3 121.7 

ʭʘʚʘʨ 0.5 10.4 8.0 1.2 36.6 8.9 5.8 71.7 

ʟʫʥ 0.8 6.7 8.0 4.9 36.6 10.0 9.9 76.8 

T5 

ʥʘʤʘʨ 1.1 8.7 16.0 3.6 54.9 12.3 7.4 108.2 

ʭʘʚʘʨ 0.5 18.3 8.0 1.2 36.6 11.8 18.1 95.3 

ʟʫʥ 0.9 15.1 8.0 6.1 42.7 10.0 27.2 110.4 

ɹʠʦʢʦʤʙʠʥʘʪʳʥ 
ʙװʩ 

T6 
ʥʘʤʘʨ 4.1 117.4 58.1 14.6 390.4 104.5 36.2 739.1 

ʭʘʚʘʨ 4.2 159.7 58.1 15.8 396.5 115.2 93.8 851.6 
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ʟʫʥ 2 23.8 28.1 7.3 122.0 33.3 26.3 250.0 

T7 

ʥʘʤʘʨ 1.9 24.0 28.1 6.1 140.3 24.6 28.0 262.8 

ʭʘʚʘʨ 1 29.9 12.0 4.9 61.0 14.8 47.7 174.6 

ʟʫʥ 1 14.8 14.0 3.6 61.0 13.3 14.8 125.1 

T8 

ʥʘʤʘʨ 2.6 23.6 38.1 8.5 152.5 24.6 15.6 273.6 

ʭʘʚʘʨ 1.2 17.0 16.0 4.9 73.2 17.7 18.1 152.2 

ʟʫʥ 1.4 9.8 18.0 6.1 67.1 16.7 12.3 135.4 

ʃװʥʛʠʡʥ ʙװʩ 

T9 

ʥʘʤʘʨ 1.7 28.3 26.1 4.9 109.8 21.5 30.5 228.9 

ʭʘʚʘʨ 1.4 36.6 22.0 3.6 79.3 17.7 51.0 219.6 

ʟʫʥ 1.4 33.6 18.0 4.9 67.1 20.0 53.5 202.1 

T10 

ʥʘʤʘʨ 1.9 14.6 30.1 4.9 109.8 21.5 10.7 202.1 

ʭʘʚʘʨ 1.6 18.0 26.1 3.6 61.0 17.7 19.8 165.1 

ʟʫʥ 1.7 5.6 20.0 8.5 67.1 16.7 14.0 137.8 

ʊʫʫʣ ʛʦʣʳʥ ʫʩ ʵʭʵʥ ʭʵʩʵʛʪʵʵ ʙʫʶʫ ʊʵʨʵʣʞʠʡʥ ʙװʩʵʜ ʥʵʥ ʮʵʥʛʵʛ ʫʩʪʘʡ ʙʘʡʛʘʘ ʙʦʣ 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ ʦʨʯʤʳʥ ʙװʩʵʜ ʛʦʣʳʥ ʫʩʥʳ ʵʨʜʵʩʞʠʣʪ ʦʡʨʦʣʮʦʦʛʦʦʨ 1.2 ʜʘʭʠʥ 

ʥʵʤʵʛʜʩʵʥ ʙʘʡʛʘʘ ʥʴ ʩʫʫʨʴʰʣʳʥ ʙװʩʪʵʡ ʦʡʨ ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʘʘʩ ʭʘʤʘʘʨʯ 

ʙʦʭʠʨʜʦʞ ʵʭʵʣʞ ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ʍʘʨʠʥ ʊᴇʚ ʮʵʚʵʨʣʵʭ ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʭʘʷʛʜʘʣ 

ʙʦʭʠʨ ʫʩ ʥʠʡʣʩʵʥ (ɹʠʦʢʦʤʙʠʥʘʪʳʥ ʊ6) ʮʵʛʪ ʛʦʣʳʥ ʫʩʥʳ ʵʨʜʵʩʞʠʣʪ ʙʦʣʦʥ ʙʫʩʘʜ ʘʥʠʦʥ 

ʢʘʪʠʦʥ ʠʣװװ ʠʭ ʥʵʤʵʛʜʵʥ ʙʦʭʠʨʜʦʞ ʙʘʡʛʘʘ ʥʴ ʘʭʫʡʥ ʙʦʣʦʥ װʡʣʜʚʵʨʣʵʣ, װʡʣʯʠʣʛʵʵʥʠʡ 

ʭʵʨʵʛʣʵʵʥʵʵʩ ʛʘʨʩʘʥ ʭʘʷʛʜʘʣ ʫʩʳʛ ʮʵʚʵʨʣʵʥ ñʍװʨʵʵʣʵʥ ʙʘʡʛʘʘ ʦʨʯʠʥ. ʋʩʥʳ ʯʘʥʘʨ. 

ʍʘʷʛʜʘʣ ʫʩ. ɽʨᴇʥʭʠʡ ʰʘʘʨʜʣʘʛʘò MNS 4943:2015-ʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʩʘʥ ʫʩʳʛ ʭװʨʵʵʣʵʥ 

ʙʫʡ ʦʨʯʠʥʜ ʥʠʡʣװװʣʞ ʯʘʜʘʭʛװʡ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʭװʥʠʡ ʭװʯʠʥ ʟװʡʣʵʵʩ ʛʦʣʳʥ ʫʩʥʳ 

ʙʦʭʠʨʜʦʣ װװʩʩʵʥʠʡʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ [49]. ʃװʥʛʠʡʥ ʙװʩʵʜ (ʊ9, ʊ10) ʛʦʣʳʥ ʫʩ ʙʘʡʛʘʣʠʡʥ 

ʫʩʥʳ ᴇᴇʨᴇᴇ ʮʵʚʵʨʰʠʭ ʷʚʮʳʥ ʜװʥʜ ʥʠʡʪ ʵʨʜʵʩʞʠʣʪ ʙʦʣʦʥ ʭʘʪʫʫʣʘʛ ʙʫʫʨʘʭ ʟװʡ ʪʦʛʪʦʣ 

ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ ʊʵʨʵʣʞ ʦʨʯʤʳʥ ʊ1 ʮʵʛʪʵʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʛװʡʮʵʜ ʮʵʚʵʨʰʠʞ 

ʯʘʜʘʭʛװʡ ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʦʚ.  

 
ɻʨʘʬʠʢ 39. ʊʫʫʣ ʛʦʣʳʥ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʳʥ ʛʫʨʚʘʣʞʠʥʛʠʡʥ ʛʨʘʬʠʢ 

ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʊʫʫʣ ʛʦʣʳʥ ʫʩʥʳ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʳʛ (ʥʘʤʘʨ, ʭʘʚʘʨ, ʟʫʥ) 

ʫʣʠʨʣʘʘʩ ʭʘʤʘʘʨʫʫʣʘʥ ʛʫʨʚʘʣʞʠʥʛʠʡʥ ʜʠʘʛʨʘʤʤʘʘʨ ʠʣʵʨʭʠʡʣʵʥ ʛʨʘʬʠʢ 39-ʪ װʟװװʣʵʚ. 

ʊʫʩ ʛʨʘʬʠʢʠʡʥ ʢʘʪʠʦʥʳ ʛʫʨʚʘʣʞʠʥʛʘʘʩ ʭʘʨʘʭʘʜ ʊʫʫʣ ʛʦʣʳʥ ʫʩʘʥʜ (T1-T10) ʮʵʛװװʜʵʜ 

ʥʘʤʨʳʥ ʫʣʠʨʘʣʜ Ca2+, ʭʘʚʘʨ Na+, ʟʫʥʳ ʫʣʠʨʘʣʜ Ca2+, Mg2+ ʠʦʥ ʪʫʩ ʪʫʩ ʜʘʚʘʤʛʘʡʣʞ 
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ʙʘʡʥʘ. ʍʘʨʠʥ ʘʥʠʦʥʳ ʛʫʨʚʘʣʞʠʥʛʘʘʩ ʭʘʨʘʭʘʜ ʟʫʥ, ʥʘʤʨʳʥ ʫʣʠʨʘʣʜ HCO3
-, ʭʘʚʘʨ HCO3

-

, SO4
2- ʠʦʥ ʟʦʥʭʠʣʞ ʙʘʡʥʘ. װתʥʵʵʩ װʟʵʭʵʜ ʊʫʫʣ ʛʦʣʳʥ ʫʩ ʥʘʤʘʨ HCO3

--Ca2+, ʭʘʚʨʳʥ 

ʫʣʠʨʘʣʜ HCO3
-, SO4

2--Na+, ʟʫʥʳ ʫʣʠʨʘʣʜ HCO3
-- Ca2+, Mg2+ ʪᴇʨʣʠʡʥ ʭʦʣʠʤʦʛ 

ʥʘʡʨʣʘʛʘʪʘʡ ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʰʘʨ ʫʩʥʳ װʝʨ, ʭʫʨ ʙʦʨʦʦʥʳ 

ʫʣʠʨʘʣ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʯ ʛʦʣʳʥ ʫʩʥʳ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʘʡʛʘʘʪʘʡ ʭʦʣʙʦʦʪʦʡ 

ʛʵʞ װʟʵʞ ʙʘʡʥʘ.  

ʊʫʫʣ ʛʦʣʳʥ (T1-T10 ʮʵʛʠʡʥ) ʫʩʥʳ ʰʠʤ ʙʦʭʠʨʜʣʳʥ װʟװװʣʵʣʪ ʙʦʣʦʭ ʘʤʤʦʥʠʡʥ ʘʟʦʪ, 

ʥʠʪʨʠʪʠʡʥ ʘʟʦʪ, ʠʩʵʣʜʵʭ ʯʘʥʘʨ, ʵʨʜʵʩ ʬʦʩʬʦʨʳʥ ʘʛʫʫʣʛʳʛ ñʋʩʘʥ ʦʨʯʥʳ ʯʘʥʘʨʳʥ 

  .ʣʵʚװװʟװ ʣʵʣʪ MNS 4586:1998ò ʩʪʘʥʜʘʨʪʪʘʡ ʭʘʨʴʮʫʫʣʘʥ ʛʨʘʬʠʢ 40-ʜװװʟװ

  

  
ɻʨʘʬʠʢ 40. ʊʫʫʣ ʛʦʣʳʥ ʰʠʤ ʙʦʭʠʨʜʣʳʥ ϾʟϾϾʣʵʣʪϾϾʜ 

ʐʠʤ ʙʦʭʠʨʜʣʳʥ װʟװװʣʵʣʪװװʜʠʡʛ ʩʪʘʥʜʘʨʪʪʘʡ ʭʘʨʴʮʫʫʣʩʘʥ ʛʨʘʬʠʢ 2-ʦʦʩ ʭʘʨʘʭʘʜ 

ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ 10 ʮʵʛʠʡʥ ʠʩʵʣʜʵʭ ʯʘʥʘʨ MNS 4586:1998 ʩʪʘʥʜʘʨʪʘʘʩ ʭʵʪʵʨʩʵʥ 

ʙʘʡʛʘʘ ʥʴ ʊʫʫʣ ʛʦʣʳʥ ʫʩʥʳ ʭװʯʠʣʪᴇʨᴇʛʯʠʡʥ ʛʦʨʠʤ ʘʣʜʘʛʜʩʘʥ ʙʘʡʛʘʘʛ ʠʣʪʛʵʞ ʙʘʡʥʘ. 

ʊʵʨʵʣʞ, ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʙװʩʵʜ (T1-T5 ʮʵʛʪ) ʘʤʤʦʥʠʡʥ ʘʟʦʪ (NH4-N) 0.12-0.31 ʤʛ/ʣ, 

ʥʠʪʨʠʪʠʡʥ ʘʟʦʪ (NO2-N) 0-0.002 ʤʛ/ʣ, ʵʨʜʵʩ ʬʦʩʬʦʨ (PO4-P) ʠʣʨʵʭʛװʡ ʙʘʡʛʘʘ ʥʴ 

ʩʪʘʥʜʘʨʪ ʭʵʤʞʵʵʥʵʵʩ ʭʵʪʨʵʭʛװʡ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʜʵʵʨʭ 2 ʙװʩʠʡʥ ʛʦʣʳʥ ʫʩ ʰʠʤ ʙʦʜʠʩʳʥ 

ʙʦʭʠʨʜʣʦʦʨ ʙʦʭʠʨʜʦʦʛװʡ ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ʍʘʨʠʥ ɹʠʦʢʦʤʙʠʥʘʪʳʥ ʊ6 ʮʵʛʪ 

ʘʤʤʦʥʠʡʥ ʘʟʦʪ 7.11 ʤʛ/ʣ ʙʫʶʫ ʩʪʘʥʜʘʨʪʘʘʩ 14 ʜʘʭʠʥ, ʥʠʪʨʠʪʠʡʥ ʘʟʦʪ 0.12 ʤʛ/ʣ ʙʫʶʫ 

ʩʪʘʥʜʘʨʪʘʘʩ 5.8 ʜʘʭʠʥ,  ʵʨʜʵʩ ʬʦʩʬʦʨ 0.15 ʤʛ/ʣ ʙʫʶʫ ʩʪʘʥʜʘʨʪʘʘʩ 1.5 ʜʘʭʠʥ ʠʭ ʙʘʡʛʘʘ 

ʥʴ ʊᴇʚ ʮʵʚʵʨʣʵʭ ʙʘʡʛʫʫʣʘʤʞʘʘʩ ʛʘʨʯ ʙʘʡʛʘʘ ʭʘʷʛʜʘʣ ʙʦʭʠʨ ʫʩ ʙװʨʵʥ ʛװʡʮʵʜ 

ʮʵʚʵʨʣʵʛʜʵʣʛװʡ ʊʫʫʣ ʛʦʣʜ ʥʠʡʣʞ ʙʘʡʛʘʘʛ ʠʣʪʛʵʞ ʙʘʡʥʘ. ʍʘʨʠʥ ʊ7-ʊ10 ʮʵʛʠʡʥ ʘʤʤʦʥʠʡʥ 

ʘʟʦʪ 0.12-2.93 ʤʛ/ʣ, ʥʠʪʨʠʪʠʡʥ ʘʟʦʪ 0.02-0.136 ʤʛ/ʣ, ʵʨʜʵʩ ʬʦʩʬʦʨ 0.02-0.03 ʤʛ/ʣ 

ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʛʘʘ ʥʴ ʊ6 ʮʵʛʵʵʩ ʭʘʨʴʮʘʥʛʫʡ ʙʫʫʨʩʘʥ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ ʘʤʤʦʥʠ ʙʦʣʦʥ 

ʥʠʪʨʠʪʠʡʥ ʘʟʦʪ MNS 4586:1998 ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. ʐʠʤ ʙʦʜʠʩʳʥ 

ʙʦʭʠʨʜʣʳʥ װʟװװʣʵʣʪװװʜʵʵʩ ʘʤʤʦʥʠʡʥ ʘʟʦʪ (NH4-N) ʜʘʚʘʤʛʘʡʣʞ ʙʘʡʛʘʘ ʥʴ ʭװʥʠʡ ʭװʯʠʥ 
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ʟװʡʣʵʵʩ ʰʫʫʜ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʥʘ. ʋʯʠʨ ʥʴ NH4-N ʥʴ ʘʭʫʡʥ ʭʦʛ ʭʘʷʛʜʣʳʥ ʛʘʨʘʣʪʘʡ ʫʩʘʥʜ 

ʠʭ ʭʵʤʞʵʵʛʵʵʨ װװʩʜʵʛʪʵʡ ʭʦʣʙʦʦʪʦʡ ʶʤ [51, 52].  

ʋʩʥʳ ʯʘʥʘʨʳʥ ʠʥʜʝʢʩ (ʋʏʀ): ɻʘʜʘʨʛʳʥ ʫʩʥʳ ʰʠʤ ʙʦʭʠʨʜʣʳʥ װʟװװʣʵʣʪװװʜ ʥʴ 

ʫʩʥʳ ʯʘʥʘʨʪ װʥʵʣʛʵʵ ᴇʛʯ, ʙʦʭʠʨʜʣʳʥ ʟʵʨʛʠʡʛ ʪʦʛʪʦʦʭ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪ ʙʦʣʜʦʛ ʙʘʡʥʘ 

[59]. ʊʫʫʣ ʛʦʣʳʥ ʫʩʥʳ ʯʘʥʘʨʳʥ ʠʥʜʝʢʩʠʡʛ ʫʩʥʳ ʦʨʯʠʥ, ʰʠʤ ʙʦʭʠʨʜʣʳʥ װʟװװʣʵʣʪװװʜ (ʀʏ, 

NH4-N, NO2-N, PO4-P)-ʠʡʥ ʘʛʫʫʣʛʘʘʨ ʪʦʦʮʦʞ ʥʘʤʘʨ, ʭʘʚʘʨ, ʟʫʥʳ ʫʣʠʨʘʣ ʪʫʩ ʙװʨʵʵʨ 

ʛʘʨʛʘʞ װʨ ʜװʥʛ ʭװʩʥʵʛʪ 55, ʛʨʘʬʠʢ 40-ʪ װʟװװʣʵʚ. 

ʍϾʩʥʵʛʪ 55. ʊʫʫʣ ʛʦʣʳʥ ʫʩʥʳ ʯʘʥʘʨʳʥ ʠʥʜʝʢʩ 

ʋʣʠʨʘʣ ʊ1 ʊ2 ʊ3 ʊ4 ʊ5 ʊ6 ʊ7 ʊ8 ʊ9 ʊ10 

ʅʘʤʘʨ 0.18 0.19 0.2 0.2 0.22 4.55 3.36 2.37 2.73 1.59 

ʍʘʚʘʨ 0.83 0.72 0.5 0.7 0.83 4.45 1.36 1.69 0.69 0.99 

ɿʫʥ  0.22 0.26 0.3 0.2 0.34 2.77 1.74 2.47 0.68 0.73 

ɹʦʭʠʨʜʣʳʥ ʟʵʨʵʛ I-II I-II I-II I-II I-II IV-V III-IV III-IV II-III II-III 

ʍװʩʥʵʛʪ 55, ʛʨʘʬʠʢ 41-ʩ ʭʘʨʘʭʘʜ ʊ1-ʊ5 ʮʵʛʪ ʥʘʤʨʳʥ ʫʣʠʨʘʣʜ ʫʩʥʳ ʯʘʥʘʨʳʥ ʠʥʜʝʢʩ 

(0.18-0.26) ʙʫʶʫ ɻʘʜʘʨʛʳʥ ʫʩʥʳ ʮʵʚʨʠʡʥ ʟʵʨʛʠʡʥ ʘʥʛʠʣʣʳʥ ʥʦʨʤ (ɻʋʎɿɸʅ)-ʳʥ ñʄʘʰ 

ʮʵʚʵʨò (I) ʘʥʛʠʣʘʣʜ ʙʘʡʩʘʥ ʙʦʣ ʭʘʚʨʳʥ ʫʣʠʨʘʣʜ (0.51-0.83) ʙʫʶʫ ʫʩʥʳ ʯʘʥʘʨ ʙʘʛʘ ʟʵʨʵʛ 

ʙʫʫʨʯ ñʎʵʚʵʨò (II) ʘʥʛʠʣʘʣʜ, ʟʫʥʳ ʫʣʠʨʘʣʜ (0.2-0.39) ʙʫʶʫ ñʄʘʰ ʮʵʚʵʨ (I)-ʵʵʩ ʮʵʚʵʨ (II)ò 

ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʊʎɹ-ʥ ʙʦʭʠʨ ʫʩ ʥʠʡʣʩʵʥ ʊ6 ʮʵʛʪ ʥʘʤʘʨ, ʭʘʚʨʳʥ ʫʣʠʨʘʣʜ 

ʫʩʥʳ ʯʘʥʘʨʳʥ ʠʥʜʝʢʩ (4.45-4.55) ʙʫʶʫ ɻʋʎɿɸʅ-ʳʥ ñʀʭ ʙʦʭʠʨʜʦʣʪʦʡò (V) ʘʥʛʠʣʘʣʜ, 

ʟʫʥʳ ʫʣʠʨʘʣʜ (2.77) ʙʫʶʫ ñɹʦʭʠʨʜʦʣʪʦʡò (IV) ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʍʘʨʠʥ ʊ7-

ʊ10 ʮʵʛʪ ʫʩʥʳ ʯʘʥʘʨʳʥ ʠʥʜʝʢʩ ʥʘʤʨʳʥ ʫʣʠʨʘʣʜ (1.59-3.36) ʙʫʶʫ ñɹʘʛʘ ʙʦʭʠʨʜʦʣʪʦʡ 

(III)-ʦʦʩ ɹʦʭʠʨʜʦʣʪʦʡ (IV)ò, ʭʘʚʘʨ ʙʦʣʦʥ ʟʫʥʳ ʫʣʠʨʘʣʜ (0.99-2.47) ʙʫʶʫ ñɹʘʛʘ 

ʙʦʭʠʨʜʦʣʪʦʡò (III) ʘʥʛʠʣʘʣʜ ʪʫʩ ʪʫʩ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ.  

 
ɻʨʘʬʠʢ 41. ʊʫʫʣ ʛʦʣʳʥ ʫʩʥʳ ʯʘʥʘʨʳʥ ʠʥʜʝʢʩʠʡʥ ʪʘʨʭʘʣʪ 
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 ʟʵʭʵʜ ʊʫʫʣ ʛʦʣʳʥ ʫʩ ʵʭʵʥ ʭʵʩʵʛʪʵʵ ʙʫʶʫ ʊʵʨʵʣʞ, ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ ʦʨʯʤʳʥװ ʥʵʵʩװת

ʙװʩʵʜ (T1-T5 ʮʵʛ) ñʄʘʰ ʮʵʚʨʵʵʩ ʮʵʚʵʨò (I-II) ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ 

ʊʎɹ-ʥ ʙʦʭʠʨ ʫʩ ʥʠʡʣʩʵʥ ʊ6 ʮʵʛ ñɹʦʭʠʨʜʦʣʪʦʡʛʦʦʩ ʠʭ ʙʦʭʠʨʜʦʣʪʦʡò ʙʫʶʫ (IV-V), ʊ7-ʊ10 

ʮʵʛʪ ʫʩʥʳ ʯʘʥʘʨ ñɹʦʭʠʨʜʦʣʪʦʡʛʦʦʩ ʙʘʛʘ ʙʦʭʠʨʜʦʣʪʦʡò (III-IV) ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ 

ʙʘʡʥʘ. ʊװװʥʯʣʵʥ ʃװʥʛʠʡʥ ʊ10 ʮʵʛʠʡʛ ʊʵʨʵʣʞʠʡʥ ʙװʩʠʡʥ ʊ1 ʮʵʛʪʵʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʛʦʣʳʥ 

ʫʩ ᴇᴇʨᴇᴇ ʮʵʚʵʨʰʠʭ ʧʨʦʮʝʩʩ ʛװʡʮʵʜ ʷʚʘʛʜʘʞ ʯʘʜʘʭʛװʡ ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ʄᴇʥ ʊʫʫʣ 

ʛʦʣʳʥ ʫʩʥʳ ʯʘʥʘʨʳʥ ʩʫʜʘʣʛʘʘʥʳ ʜװʥʛ ʏ.ɾʘʚʟʘʥ, ʊ.ʕʥʭʞʘʨʛʘʣ, ɼ.ʆʜʦʥʮʵʮʵʛ ʥʘʨʳʥ 

ᴇʤʥᴇʭ ʩʫʜʣʘʘʯʜʳʥ ʜװʥʪʵʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʠʞʠʣ ʟװʡ ʪʦʛʪʦʣʪʦʡ ʙʫʶʫ ʊᴇʚ ʮʵʚʵʨʣʵʭ 

ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʭʘʷʛʜʘʣ ʫʩ ʥʠʡʣʩʵʥ ʭʵʩʛʵʵʩ ʵʭʣʵʥ ʙʦʭʠʨʜʦʣʪʦʡʛʦʦʩ ʠʭ ʙʦʭʠʨʜʦʣʪʦʡ 

ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʃװʥʛʠʡʥ ʛװװʨ ʦʨʯʤʦʦʩ ʵʭʣʵʥ ʛʦʣʳʥ ʫʩ 

ʙʘʡʛʘʣʠʡʥ ʫʩʥʳ ᴇᴇʨᴇᴇ ʮʵʚʵʨʰʠʭ ʷʚʮʳʥ ʜװʥʜ ʙʦʭʠʨʜʣʳʥ ʪװʚʰʠʥ ʙʫʫʨʯ ʙʘʡʛʘʘʛ 

ʪʘʡʣʘʥʛʠʡʥ IV ʙװʣʵʛʪ ʪʫʩʛʘʞ ᴇʛʩᴇʥ ʙʦʣʥʦ. 

ɹʠʯʠʣ ʵʣʝʤʝʥʪϾϾʜʠʡʥ ʘʛʫʫʣʛʘ: ʊʫʫʣ ʛʦʣʳʥ ʫʨʩʛʘʣʳʥ ʜʘʛʫʫʭ ʩʦʥʛʦʛʜʩʦʥ 6 

ʮʵʛʠʡʥ ʫʩʘʥʜ ʤʠʢʨʦʵʣʝʤʝʥʪʠʡʥ ʘʛʫʫʣʘʤʞʠʡʛ ʪʦʜʦʨʭʦʡʣʞ ñʋʩʘʥ ʦʨʯʥʳ ʯʘʥʘʨʳʥ 

 ʩʥʵʛʪ 56-ʜװʣʵʣʪò MNS 4586:1998 ʩʪʘʥʜʘʨʪ, ɻʋʎɿɸʅ-ʳʥ ʥʦʨʤʪʦʡ ʭʘʨʴʮʫʫʣʞ ʭװװʟװ

-ʥʛʵʵʩ ʭʘʨʘʭʘʜ ʊ1, ʊ3, ʊ5 ʮʵʛʪ Co (<0.06), Ni (<0.3), Mo (0.3װʣʵʚ. ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװװʟװ

0.5 ʤʢʛ/ʣ), As (0.54-0.85 ʤʢʛ/ʣ) ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʭʘʜ ʊʎɹ-ʳʥ ʙʦʭʠʨ ʫʩ ʥʠʡʣʩʵʥ  ʊ6, ʊ8, ʊ10 

ʮʵʛװװʜʵʜ ʜʵʵʨʭ ʵʣʝʤʝʥʪװװʜ Co (0.06-0.19 ʤʢʛ/ʣ), Ni (<0.3-0.7 ʤʢʛ/ʣ), Mo (0.8-1.8 ʤʢʛ/ʣ), 

As (0.99-3.3 ʤʢʛ/ʣ) ʙʘʛʘ ʭʵʤʞʵʵʛʵʵʨ ʥʵʤʵʛʜʩʵʥ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ MNS 4586:1998 

ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʞ ʙʘʡʥʘ. ʄᴇʥ ʛʦʣʳʥ ʫʩʥʳ ʤʠʢʨʦʵʣʝʤʝʥʪʠʡʥ ʘʛʫʫʣʛʳʛ 

ɻʋʎɿɸʅ-ʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ñɹʘʛʘ ʙʦʭʠʨʜʦʣʪʦʡò ʙʫʶʫ (III) ʟʵʨʛʠʡʥ ʫʩʥʳ ʘʥʛʠʣʘʣʜ 

ʭʘʤʘʘʨʯ ʙʘʡʥʘ. 
ʍϾʩʥʵʛʪ 56. ʊʫʫʣ ʛʦʣʳʥ ʤʠʢʨʦʵʣʝʤʝʥʪʠʡʥ ʘʛʫʫʣʛʘ, ʤʢʛ/ʣ 

ɹװʩ 
ʉʦʨʴʮ 
ʘʚʩʘʥ 
ʮʵʛ 

ʋʣʠʨʘʣ Cr Cu Mn Zn Co Ni Mo As Cd Hg Pb 

ʊʵʨʵʣʞʠʡʥ  
ʙװʩ 

T1 

ʥʘʤʘʨ <10 <5 <5 <5 <0.06 <0.3 0.4 0.59 <0.01 <0.05 <0.5 

ʭʘʚʘʨ <10 <5 <5 <5 <0.06 <0.3 0.4 0.62 0.02 <0.05 <0.5 

ʟʫʥ <10 <5 <5 <5 <0.06 <0.3 0.3 0.59 0.02 <0.05 <0.5 

ʋʣʘʘʥʙʘʘʪʘʨ 
ʭʦʪʳʥ ʙװʩ 

T3 

ʥʘʤʘʨ <10 <5 <5 <5 <0.06 <0.3 0.5 0.72 <0.01 <0.05 <0.5 

ʭʘʚʘʨ <10 <5 <5 <5 <0.06 <0.3 0.5 0.67 0.02 <0.5 <0.5 

ʟʫʥ <10 <5 <5 <5 <0.06 <0.3 0.3 0.57 0.02 <0.05 <0.5 

T5 

ʥʘʤʘʨ <10 <5 <5 <5 <0.06 <0.3 0.5 0.85 <0.01 <0.05 <0.5 

ʭʘʚʘʨ <10 <5 <5 <5 <0.06 <0.3 0.5 0.66 <0.01 <0.05 <0.5 

ʟʫʥ <10 <5 <5 <5 <0.06 <0.3 0.3 0.54 <0.01 <0.05 <0.5 

ɹʠʦʢʦʤʙʠʥʘʪʳʥ 
ʙװʩ 

T6 

ʥʘʤʘʨ <10 <5 <5 <5 0.15 0.7 1.8 1.98 0.01 <0.05 <0.5 

ʭʘʚʘʨ <10 <5 <5 <5 0.15 0.7 1.3 1.73 0.01 <0.05 <0.5 

ʟʫʥ <10 <5 <5 <5 0.19 0.7 0.8 0.99 0.01 <0.05 <0.5 

T8 

ʥʘʤʘʨ <10 <5 <5 <5 0.06 <0.3 1.1 2.49 <0.01 <0.5 <0.5 

ʭʘʚʘʨ <10 <5 <5 <5 0.1 <0.3 1.1 1.93 <0.01 <0.05 <0.5 

ʟʫʥ <10 <5 <5 <5 0.09 0.4 0.9 1.82 <0.01 <0.05 <0.5 

ʃװʥʛʠʡʥ ʙװʩ T10 

ʥʘʤʘʨ <10 <5 <5 <5 0.1 0.5 1.6 3.29 <0.01 <0.5 <0.5 

ʭʘʚʘʨ <10 <5 <5 <5 0.1 0.5 1.7 2.85 <0.01 <0.5 <0.5 

ʟʫʥ <10 <5 <5 <5 0.11 0.5 1.7 3.3 <0.01 <0.05 <0.5 

MNS 4586:1998 50 10 100 10 10 10 250 10 5 0.1 10 

ɻʋʎɿɸʅ-ʳʥ 
"ɹʘʛʘ ʙʦʭʠʨʜʦʣʪʦʡ" (III) 

200 50 100 1000 20 50 100 100    
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ɼϾʛʥʵʣʪ: ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʊʫʫʣ ʛʦʣʳʥ ʫʩ ʥʴ ʩʘʘʨʤʘʛʘʘʩ ʙʘʛʘ ʰװʣʪʣʵʛ 

ʦʨʯʠʥʪʦʡ, ʫʣʠʨʣʘʘʩ ʭʘʤʘʘʨʯ (ʰʘʨ ʫʩʥʳ װʝʨ, ʭʫʨ ʙʦʨʦʦʥʳ ʫʣʠʨʘʣʜ) ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ 

ᴇᴇʨʯʣᴇʛʜᴇʞ HCO3
--Ca2+, HCO3

-, SO4
2--Na+, HCO3

--Ca2+, Mg2+-ʠʡʥ ʪᴇʨʣʠʡʥ ʭʦʣʠʤʦʛ 

ʥʘʡʨʣʘʛʘʪʘʡ ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʊᴇʚ ʮʵʚʵʨʣʵʭ ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʭʘʷʛʜʘʣ 

ʙʦʭʠʨ ʫʩ ʥʠʡʣʩʵʥ ʊ6 ʮʵʛʪ ñɹʦʭʠʨʜʦʣʪʦʡʛʦʦʩ ʠʭ ʙʦʭʠʨʜʦʣʪʦʡò ʙʫʶʫ IV-V ʫʩʥʳ ʘʥʛʠʣʘʣʜ 

ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʛʘʘ ʥʴ ʊʎɹ ʥʴ ʘʭʫʡʥ ʙʦʣʦʥ װʡʣʜʚʵʨʣʵʣ, װʡʣʯʠʣʛʵʵʥʠʡ ʭʵʨʵʛʣʵʵʥʵʵʩ 

ʛʘʨʩʘʥ ʭʘʷʛʜʘʣ ʫʩʳʛ ʮʵʚʵʨʣʵʥ ñʍװʨʵʵʣʵʥ ʙʘʡʛʘʘ ʦʨʯʠʥ. ʋʩʥʳ ʯʘʥʘʨ. ʍʘʷʛʜʘʣ ʫʩ. 

ɽʨᴇʥʭʠʡ ʰʘʘʨʜʣʘʛʘò MNS 4943:2015-ʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʩʘʥ [53] ʫʩʳʛ ʭװʨʵʵʣʵʥ ʙʫʡ 

ʦʨʯʠʥʜ ʥʠʡʣװװʣʞ ʯʘʜʘʭʛװʡ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʭװʥʠʡ ʭװʯʠʥ ʟװʡʣʵʵʩ ʛʦʣʳʥ ʫʩʥʳ ʙʦʭʠʨʜʦʣ 

 ʥʛʠʡʥ ʊ9, ʊ10 ʮʵʛʠʡʥ ʛʦʣʳʥ ʫʩ ʙʘʡʛʘʣʠʡʥ ʫʩʥʳװʩʵʞ ʙʘʡʛʘʘʛ ʠʣʵʨʭʠʡʣʞ ʙʘʡʥʘ. ʃװװ

ᴇᴇʨᴇᴇ ʮʵʚʵʨʰʠʭ ʷʚʮʳʥ ʜװʥʜ ʙʦʭʠʨʜʣʳʥ ʪװʚʰʠʥ ʙʫʫʨʯ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ ʊʵʨʵʣʞʠʡʥ T1 

ʮʵʛʪʵʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʛװʡʮʵʜ ʮʵʚʵʨʰʠʭ ʧʨʦʮʝʩʩ ʷʚʘʛʜʘʞ ʯʘʜʘʭʛװʡ ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʦʚ. 

ʊʫʫʣ ʛʦʣʳʥ ʫʩʥʳ ʤʠʢʨʦʵʣʝʤʝʥʪʠʡʥ ʘʛʫʫʣʛʳʛ ɻʋʎɿɸʅ-ʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ñɹʘʛʘ 

ʙʦʭʠʨʜʦʣʪʦʡò ʙʫʶʫ III ʟʵʨʛʠʡʥ ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʯ ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʦʚ. 
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4.2. ʋʩʥʳ ʯʘʥʘʨʳʥ װʟװװʣʵʣʪװװʜʠʡʥ ʩʫʜʘʣʛʘʘʥʜ ʭʠʡʤʵʣ ʦʶʫʥʳ ʫʭʘʘʥ (ANN)-ʜ 

ʩʫʫʨʠʣʩʘʥ ʟʘʛʚʘʨʯʣʘʣʳʥ ʘʨʛʳʛ ʘʰʠʛʣʘʩʘʥ װʨ ʜװʥ 

ʋʩʥʳ ʵʭ װװʩʚʵʨʠʡʛ ʛʘʜʘʨʛʳʥ ʫʩ (ʛʦʣ, ʥʫʫʨ, ʫʩʘʥ ʩʘʥ ʛʵʭ ʤʵʪ) ʙʦʣʦʥ ʛװʥʠʡ ʫʩ (ʙʫʣʘʛ 

ʰʘʥʜ) ʛʵʞ ʘʥʛʠʣʜʘʛ. ɹʘʡʛʘʣʠʡʥ װʡʣ ʷʚʮ (ʭʫʨ ʪʫʥʘʜʘʩ, ʵʣʵʛʜʵʣ, ᴇʛᴇʨʰʠʣ ʛʵʭ ʤʵʪ), 

ʘʥʪʨʦʧʦʛʝʥ װʡʣ ʘʞʠʣʣʘʛʘʘ (ʭװʥ ʘʤʳʥ ᴇʩᴇʣʪ, ʭʦʪʞʠʣʪ, װʡʣʜʚʵʨ, ʭᴇʜᴇᴇ ʘʞ ʘʭʫʡʥ װʡʣ 

ʘʞʠʣʣʘʛʘʘ), ʫʩʥʳ ʵʭ װװʩʚʵʨʠʡʥ ʘʰʠʛʣʘʣʪ ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘ ʥʴ ʛʘʜʘʨʛʳʥ ʫʩʥʳ ʯʘʥʘʨʪ 

ʥᴇʣᴇᴇʣʜᴇʛ [54]. ʊʠʡʤʵʵʩ ʛʘʜʘʨʛʳʥ ʫʩʥʳ ʯʘʥʘʨ ʥʴ ʫʩʪʘʡ ʭʦʣʙʦʦʪʦʡ ʙʘʡʛʘʣʴ ʦʨʯʠʥ, ʵʨװװʣ 

ʤʵʥʜʵʜ ʵʨʩʜʵʣ ʫʯʨʫʫʣʜʘʛ ʪʫʣ ʪʫʣʛʘʤʜʩʘʥ ʘʩʫʫʜʣʳʥ ʥʵʛ ʙʦʣʦʦʜ ʙʘʡʥʘ [55]. ʀʡʤʵʵʩ ʫʩʥʳ 

ʯʘʥʘʨʳʛ ʥʘʡʜʚʘʨʪʘʡ, ʪʦʛʪʤʦʣ ʭʷʥʘʭ ʘʨʛʘ ʙʘʨʠʣʪʘʡ ʙʘʡʭ ʥʴ ʘʤʠʥ ʯʫʭʘʣ ʶʤ [56]. ɻʵʩʵʥ 

ʭʵʜʠʡ ʯ ʜʵʵʞ ʮʫʛʣʫʫʣʘʭ, ʣʘʙʦʨʘʪʦʨʠʡʥ ʰʠʥʞʠʣʛʵʵ, ʤʵʜʵʵʣʵʣʜ ʜװʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ ʥʴ 

ʭʠʤʠʡʥ ʙʦʜʠʩ, ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, ʭװʥ ʭװʯʥʠʡ ʭʫʚʴʜ ʮʘʛ ʭʫʛʘʮʘʘ ʠʭ ʰʘʘʨʜʜʘʛ, ʟʘʨʜʘʣ ʠʭ 

ʰʘʘʨʜʜʘʛ [57]. ʀʡʤ ʫʯʨʘʘʩ ʩʫʜʣʘʘʯʠʜ ʥʘʡʜʚʘʨʪʘʡ ʤʝʥʝʞʤʝʥʪʠʡʥ ʙʦʜʣʦʛʦ, ʫʨʴʜʯʠʣʘʥ 

ʩʵʨʵʤʞʣװװʣʛʠʡʥ ʜʵʚʰʠʣʪʵʪ ʩʠʩʪʝʤʠʡʛ ʭᴇʛʞװװʣʵʭʠʡʥ ʪʫʣʜ ʪʦʦʮʦʦʣʦʣ, ʪʘʘʤʘʛʣʘʣ, 

ʵʨʩʜʵʣʠʡʥ װʥʵʣʛʵʵ, ʙʦʭʠʨʜʫʫʣʘʛʯʠʡʥ ʘʥʛʠʣʣʳʥ ʘʨʛʘ ʙʘʨʠʣʜ ʘʥʭʘʘʨʣʘʘ ʭʘʥʜʫʫʣʞ 

ʵʭʵʣʩʵʥ ʙʘʡʥʘ [58]. 

1925 ʦʥʦʦʩ ʦʣʦʥ ʫʣʩʳʥ ʭʵʤʞʵʵʥʜ ʛʘʜʘʨʛʳʥ ʫʩʥʳ ʯʘʥʘʨ, ʪʵʜʛʵʵʨʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ 

ʩʫʜʣʘʥ ʰʠʥʞʣʵʭ, ʪʘʘʤʘʛʣʘʭʘʜ ʫʩʥʳ ʯʘʥʘʨʳʥ ʟʘʛʚʘʨʯʣʘʣʳʥ ʘʨʛʳʛ ʘʰʠʛʣʘʞ ʵʭʵʣʩʵʥ 

ʙᴇʛᴇᴇʜ SWAT, WASP, QUALs, MIKE 11 ʟʵʨʵʛ ʫʩʥʳ ʯʘʥʘʨʳʥ ʟʘʛʚʘʨʯʣʘʣʳʥ ʘʨʛʫʫʜʳʛ 

ʟʦʨʠʫʣʘʣʪ, ʭᴇʛʞװװʣʵʣʪ, ᴇʛᴇʛʜᴇʣ, װʥʜʩʵʥ ʟʘʨʯʠʤ, ʜʘʚʫʫ ʙʦʣʦʥ ʩʫʣ ʪʘʣ, ʪʦʜʦʨʭʦʡ ʥᴇʭʮᴇʣ 

ʙʘʡʜʘʣʜ ʥʴ װʥʜʵʩʣʵʥ ʫʩʥʳ ʯʘʥʘʨʳʥ ʩʫʜʘʣʛʘʘʥʜ ʪװʛʵʵʤʵʣ ʭʵʨʵʛʣʵʩʵʵʨ ʠʨʩʵʥ ʙʘʡʥʘ [59]. 

ɻʵʩʵʥ ʭʵʜʠʡ ʯ ʫʩʥʳ ʯʘʥʘʨʳʥ ᴇʛᴇʛʜᴇʣ ʥʴ ʰʫʛʘʤʘʥ ʙʫʩ, ʮʵʛʠʡʥ ʙʫʩ ʵʭ װװʩʚʵʨʠʡʥ ʰʠʥʞ 

ʯʘʥʘʨ, ʙʘʡʛʘʣʠʡʥ ʫʨʴʜʯʠʣʘʥ ʪʘʘʤʘʛʣʘʭ ʙʦʣʦʤʞʛװʡ ᴇᴇʨʯʣᴇʣʪ, ʭʘʨʠʣʮʘʥ ʭʘʤʘʘʨʘʣ, 

ʭװʥʠʡ ʦʨʦʣʮʦʦ ʟʵʨʛʵʵʩ ʰʘʣʪʛʘʘʣʞ ʪʦʜʦʨʭʦʡ ʙʫʩ ʰʠʥʞ ʯʘʥʘʨʪʘʡ ʪʫʣ ʟʘʛʚʘʨʯʣʘʭʘʜ 

ʭװʥʜʨʵʣʪʵʡ ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ װװʥʜ ʘʩʘʨ ʠʭ ʮʘʛ ʭʫʛʘʮʘʘ, ʭᴇʨᴇʥʛᴇ ʤᴇʥʛᴇ ʙʦʣʦʥ ʘʞʠʣʣʘʭ 

ʭװʤװװʩ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʜʘʛ [60-61]. ʊʠʡʤʵʵʩ ᴇʛᴇʛʜᴇʣʜ ʪʫʣʛʫʫʨʣʘʩʘʥ ʙʦʣʦʥ ʭʠʡʤʵʣ 

ʦʶʫʥ ʫʭʘʘʥ (artificial intelligence-AI)-ʜ ʩʫʫʨʠʣʩʘʥ ʟʘʛʚʘʨʯʣʘʣʳʥ ʘʨʛʫʫʜ, ʪʵʜʛʵʵʨʠʡʥ 

ʜʵʚʰʠʣʪʵʪ ʭʵʨʵʛʩʣװװʜʠʡʛ ʩװװʣʠʡʥ װʝʜ ʫʩʥʳ ʯʘʥʘʨʳʥ ʟʘʛʚʘʨʯʣʘʣ ʛʵʭ ʤʵʪ ʩʫʜʘʣʛʘʘʥʜ 

ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʞ ʙʘʡʥʘ [62-67]. ᴆʛᴇʛʜᴇʣʜ ʪʫʣʛʫʫʨʣʘʩʘʥ ʙʦʣʦʥ ʭʠʡʤʵʣ ʦʶʫʥ ʫʭʘʘʥʜ 

ʩʫʫʨʠʣʩʘʥ ʟʘʛʚʘʨʯʣʘʣʳʥ ʘʨʛʫʫʜʳʛ ʘʰʠʛʣʘʭʳʥ ʜʘʚʫʫ ʪʘʣ ʥʴ ᴇʛᴇʛʜʣᴇᴇʩ ʙʠʝ ʜʘʘʥ 

ʩʫʨʘʣʮʘʭ, ʘʣʜʘʘʛ ʙʘʛʘʩʛʘʭ ʟʘʤʘʘʨ ʥʘʨʠʡʥ ʪᴇʚᴇʛʪʵʡ ʘʩʫʫʜʣʳʛ ʰʠʡʜʚʵʨʣʵʭ ʯʘʜʚʘʨʘʘʩ 

 .ʜʵʣʪʵʡ ʙʘʡʜʘʛװװ

ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʭװʥ ʘʤ ʭʫʨʜʘʮʪʘʡ ᴇʩᴇʞ, ʦʜʦʦʛʠʡʥ 

ʙʘʡʜʣʘʘʨ ʫʣʩʳʥ ʭװʥ ʘʤʳʥ ʪʘʣʘʘʩ ʠʣװװ ʭʫʚʠʡʛ ʵʟʵʣʞ ʙʘʡʛʘʘ ʪʫʣ ʊʫʫʣ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ 

ʘʶʫʣʛװʡ ʙʘʡʜʘʣ ʥʴ ʫʣʩ ʦʨʥʳ ʥʠʡʛʵʤ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʪʦʛʪʚʦʨʪʦʡ ʭᴇʛʞʠʣʜ ʯʫʭʘʣ ʘʯ 

ʭʦʣʙʦʛʜʦʣʪʦʡ [8, 68]. ʊʫʫʣ ʛʦʣʳʥ ʪʘʣʘʘʨ ʩʫʜʣʘʘʯʠʜ ʫʩʥʳ ʯʘʥʘʨʳʥ װʥʜʵʩʥʠʡ ʩʪʘʥʜʘʨʪ 

ʙʦʣʦʥ ʫʩʥʳ ʯʘʥʘʨʳʥ ʠʥʜʝʢʩ (WQI) [6, 69] ʘʰʠʛʣʘʥ ʫʩʥʳ ʯʘʥʘʨʳʛ װʥʵʣʵʭ, ʭװʥʜ ʤʝʪʘʣʣʳʥ 

ʘʛʫʫʣʘʤʞ ʙʦʣʦʥ ʪʘʨʭʘʣʪʳʛ ʪʦʜʦʨʭʦʡʣʦʭ,  ʫʩʥʳ ʵʭ װװʩʚʵʨʪ ʫʩʥʳ ʭʘʛʘʣʙʘʨʳʥ װʡʣ ʷʚʮʳʥ 

ʥᴇʣᴇᴇʣʣʠʡʥ ʰʠʥʞʠʣʛʵʵʥʜ SWAT ʟʘʛʚʘʨʳʛ ʘʰʠʛʣʘʭ ʟʵʨʵʛ ʩʫʜʘʣʛʘʘʥʫʫʜ ʭʠʡʩʵʥ ʙʘʡʥʘ. 

ʊʠʡʤʵʵʩ ʵʥʵʭװװ ʩʫʜʘʣʛʘʘʥʜ ʊʫʫʣ ʛʦʣʳʥ ʫʩʥʳ ʬʠʟʠʢ-ʭʠʤʠʡʥ ʯʘʥʘʨʳʥ װʟװװʣʵʣʪװװʜʠʡʛ 

ʭʠʡʤʵʣ ʦʚʫʥ ʫʭʘʘʥʳ (ANN)  ʟʘʛʚʘʨʯʣʘʣʳʥ ʘʨʛʳʛ ʪʘʘʤʘʛʣʘʭ ʙʦʣʦʤʞʠʡʛ ʩʫʜʣʘʭ ʟʦʨʠʣʛʦ 

ʪʘʚʠʥ ʊʫʫʣ ʛʦʣʳʥ ʦʜʦʦʛʠʡʥ ʫʩʥʳ ʯʘʥʘʨʳʛ װʥʵʣʵʭ, ANN ʟʘʛʚʘʨʳʥ ʦʨʦʣʪ, ʛʘʨʘʣʪʳʥ 

ʭʫʚʴʩʘʛʯʜʳʛ ʩʦʥʛʦʭʳʥ ʪʫʣʜ ʊʫʫʣ ʛʦʣʳʥ ʬʠʟʠʢ-ʭʠʤʠʡʥ װʟװװʣʵʣʪ ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʣʳʛ 
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ʪʦʜʦʨʭʦʡʣʦʭ, ʛװʡʮʵʪʛʵʣʠʡʛ װʥʵʣʵʭ ʟʘʤʘʘʨ ANN ʟʘʛʚʘʨʳʥ ʦʥʦʚʯʪʦʡ ʘʨʭʠʪʝʢʪʫʨʳʛ 

ʪʦʜʦʨʭʦʡʣʦʭ ʩʫʜʘʣʛʘʘʛ ʭʠʡʩʵʥ. 

ʆʨʦʣʪ ʙʦʣʦʥ ʛʘʨʘʣʪʳʥ ʭʫʚʴʩʘʛʯʜʳʛ ʩʦʥʛʦʭ: ANN ʟʘʛʚʘʨʯʣʘʣʜ ʘʰʠʛʣʘʛʜʘʭ 

ʦʨʦʣʪ, ʛʘʨʘʣʪʳʥ ʭʫʚʴʩʘʛʯʜʳʛ ʩʦʥʛʦʭʳʥ ʪʫʣʜ ʭʫʚʴʩʘʛʯʜʳʥ ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʣʳʛ 

ʪʦʜʦʨʭʦʡʣʦʭ ʢʦʨʨʝʣʷʮʠʡʥ ʰʠʥʞʠʣʛʵʵʛ ʘʰʠʛʣʘʩʘʥ [70].ʂʦʨʨʝʣʷʮʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʳʥ 

ʫʪʛʘ -1 ʵʩʚʵʣ 1-ʪʵʡ ʦʡʨʦʣʮʦʦ ʙʫʶʫ ʦʡʨ ʙʘʡʚʘʣ ʭʦʸʨ ʧʘʨʘʤʝʪʨʠʡʥ ʭʦʦʨʦʥʜ ʵʝʨʵʛ 

ʭʘʤʘʘʨʘʣʪʘʡ, 0-ʪʵʡ ʦʡʨ ʙʘʡʚʘʣ ʪʵʜʛʵʵʨʠʡʥ ʭʦʦʨʦʥʜ ʰʫʛʘʤʘʥ ʭʘʤʘʘʨʘʣ ʙʘʡʭʛװʡ ʛʵʩʵʥ 

 ʥʛ ʪʦʦʥװʨ ʜװ ʛ [71]. ʀʡʤʵʵʩ Cohen-ʳ ʭʘʤʘʘʨʣʳʥ ʥᴇʣᴇᴇʣʣʠʡʥ ʭʵʤʞʵʵʛ ʭʘʤʘʘʨʣʳʥװ

ʙʘʡʜʣʘʘʨ ʭʘʨʴʮʫʫʣʘʭʜʘʘ ʘʰʠʛʣʘʩʘʥ (ʍװʩʥʵʛʪ 57). ɼʘʨʘʘʭ ʪʦʤʴʸʦʛ ʘʰʠʛʣʘʥ ʥʴ 

ʢʦʨʨʝʣʷʮʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʳʛ ʪʦʦʮʦʦʣʩʦʥ ʙʦʣʥʦ.  

ὶ
Вὼ ὼӶ ώ ώ

ὼ ὼӶ ώ ώ
 (2) 

ὼȟώ ̖̝̘̜̔̃̒́̄̅̎ ̔̓̄́  

ὼȟώ ὼȟώ ̖̝̘̜̔̃̒́̄̅̎ ̅̔̎̅́̇ ̔̓̄́ 

 

ʍϾʩʥʵʛʪ 57. Cohen-ʳ ʭʘʤʘʘʨʣʳʥ ʥЊʣЊЊʣЊʣ 

ʂʦʨʨʝʣʷʮʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ (r) 
ʍʘʤʘʘʨʣʳʥ ʭװʯ 

ʕʝʨʵʛ ʉᴇʨᴇʛ 

0.0 ʍʘʤʘʘʨʘʣʛװʡ 

0.01 ï 0.30 -0.1 - -0.3 ʉʫʣ 

0.31 ï 0.50 -0.3 ï -0.5 ɼʫʥʜ 

0.51 ï 0.70 -0.5 ï -0.7 ʍװʯʪʵʡ 

0.71 ï 1.00 -0.7 - -1.0 ʀʭ ʭװʯʪʵʡ 

ʍʠʡʤʵʣ ʦʶʫʥ ʫʭʘʘʥ (Artificial Neural Network-ANN): ANN ʥʴ ʭʠʡʤʵʣ ʦʶʫʥ 

ʫʭʘʘʥʜ ʩʫʫʨʠʣʩʘʥ ʤʘʰʠʥ ʩʫʨʛʘʣʪʳʥ ʪʝʭʥʠʢ ʙᴇʛᴇᴇʜ ʦʨʦʣʪ, ʛʘʨʘʣʪ, ʜʘʣʜ, ʷʥʟ ʙװʨʠʡʥ 

ʪʦʦʥʳ ʥʝʡʨʦʥʫʫʜʘʘʩ ʙװʨʜʜʵʛ ʙʦʣ ʥʝʡʨʦʥ ʙװʨ ʥʴ ʞʠʥ (w), ʭʘʟʘʡʣʪ (b) ʙʦʣʦʥ ʜʘʤʞʫʫʣʘʭ 

ʬʫʥʢʮ (f) ʟʵʨʵʛ ʛʫʨʚʘʥ ʙװʨʵʣʜʵʭװװʥ ʭʵʩʛʵʵʩ ʙװʨʜʜʵʛ [72, 73]. ɽʨᴇʥʭʠʡ ʟʫʨʘʛʣʘʣʳʛ 11-ʨ 

ʟʫʨʘʛʪ װʟװװʣʵʚ. ɼʘʣʜ ʜʘʚʭʘʨʛʘ ʜʘʭʴ ʥʝʡʨʦʥʫʫʜʳʥ ʪʦʦ ʥʴ ʯʫʭʘʣ ʧʨʦʮʝʜʫʨ ʶʤ. ʍʵʨʵʚ 

ʥʝʡʨʦʥʫʫʜʳʥ ʪʦʦ ʙʘʛʘ ʙʦʣ ʩװʣʞʵʵʥʠʡ ᴇʛᴇʛʜʣʠʡʛ ʟᴇʚ ʤʵʜʵʨʯ ʯʘʜʘʭʛװʡ, ʭʘʨʠʥ ʭʵʪ ʠʭ 

ʙʘʡʚʘʣ ʩʫʨʛʘʣʪʳʥ װʨʛʵʣʞʣʵʭ ʭʫʛʘʮʘʘ ʫʜʘʘʰʠʨʯ ʩװʣʞʵʵʥʠʡ ᴇʛᴇʛʜᴇʣʜ ʭʵʪʨʵʭ 

ʤʘʛʘʜʣʘʣʪʘʡ [74]. ANN ʟʘʛʚʘʨʯʣʘʣʳʥ ʛװʡʮʵʪʛʵʣ ʥʴ ʰʫʛʘʤʘʥ ʙʫʩ ʭʘʨʠʣʮʘʘʛ ʪʦʛʪʦʦʭʦʜ 

ʘʰʠʛʣʘʜʘʛ ʩʫʨʛʘʣʪʳʥ ʘʣʛʦʨʠʪʤʘʘʩ ʭʘʤʘʘʨʜʘʛ [75]. ʀʡʤʜ ʵʥʵʭװװ ʩʫʜʘʣʛʘʘʥʜ MATLAB 

R2018b ʧʨʦʛʨʘʤʤʜ ʜʘʨʘʘʭ ʘʣʛʦʨʠʪʤʫʫʜʳʛ ʘʰʠʛʣʘʥ ANN ʟʘʛʚʘʨʳʛ ʙʦʣʦʚʩʨʫʫʣʩʘʥ 

ʙʦʣʥʦ. װתʥʜ: Levenbergh-Marquardt-ʕʥʵ ʥʴ ʰʫʛʘʤʘʥ ʙʫʩ ʦʥʦʚʯʣʦʣʳʥ ʪʝʭʥʠʢ ʙᴇʛᴇᴇʜ 

ʙʫʩʘʜ ʙʫʮʘʭ ʪʘʨʭʘʣʪʳʥ ʪʝʭʥʠʢʵʵʩ ʠʣװװ ʭʫʨʜʘʥ ʙᴇʛᴇᴇʜ ʥʘʡʜʚʘʨʪʘʡ, Bayesian-

regularization-ʕʥʵ ʥʴ ʩװʣʞʵʵʥʠʡ ʘʨʭʠʪʝʢʪʫʨʘʘʩ ʛʘʜʥʘ ʩʘʡʥ ʪʦʭʠʨʦʭ ʙʘʡʜʣʳʛ ʭʘʨʛʘʣʟʘʥ 

 ʟʵʭ ʟʘʤʘʘʨ ʭʵʪ ʪʦʭʠʨʦʭ ʘʩʫʫʜʣʳʛ ʙʘʛʘʩʛʘʜʘʛ [76, 77]. ɼʘʣʜ ʜʘʚʭʘʨʛʘ ʜʘʭʴ ʥʝʡʨʦʥʳװ

ʪʦʦʛ ʝʨᴇʥʭʠʡ ʜװʨʤʠʡʥ ʘʨʛʳʛ ʘʰʠʛʣʘʥ ʩʦʥʛʦʩʦʥ: (a) ʦʨʦʣʪ ʙʘ ʛʘʨʘʣʪʳʥ ʜʘʚʭʘʨʛʳʥ 

ʥʝʡʨʦʥʳ ʪʦʦ ʭʦʦʨʦʥʜ ʙʘʡʭ, (ʙ) ʦʡʨʦʣʮʦʦ (ʦʨʦʣʪ+ʛʘʨʘʣʪ)*2/3 , ʵʩʚʵʣ (ʚ) ʦʨʦʣʪʳʥ 

ʜʘʚʭʘʨʛʘ ʜʘʭʴ ʥʝʡʨʦʥʳ ʪʦʦʥʦʦʩ ʭʵʟʵʵ ʯ ʭʦʸʨ ʜʘʭʠʥ ʠʭ ʙʘʡʭ ʙʦʣʦʥ ʪʫʨʰʠʣʪ, ʘʣʜʘʘʥʳ 

ʧʨʦʮʝʩʩ [D] ʟʵʨʛʠʡʛ ʩʦʥʛʦʩʦʥ. 
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ɿʫʨʘʛ 11. ʆʨʦʣʪʳʥ, ʜʘʣʜ, ʛʘʨʘʣʪʳʥ ʜʘʚʭʘʨʛʘ ʛʵʩʵʥ ʛʫʨʚʘʥ ʜʘʚʭʘʨʛʘ ʙϾʭʠʡ ANN ʟʘʛʚʘʨʳʥ 

ʘʨʭʠʪʝʢʪʫʨ (ʭ-ʦʨʦʣʪ, y-ʛʘʨʘʣʪ, ʭʵʚʠʡʣʪ ʥʴ ʩʫʨʛʘʣʪʳʥ Ͼʡʣ ʷʚʮ ʙʘ w ï ʞʠʥʛʵʵʨ ʪʦʜʦʨʭʦʡʣʦʛʜʜʦʛ) 

ɻϾʡʮʵʪʛʵʣʠʡʥ Ͼʥʵʣʛʵʵ: ʉʫʨʛʘʣʪ, ʙʘʪʘʣʛʘʘʞʫʫʣʘʣʪ, ʪʫʨʰʠʣʪʳʥ ʙʘʛʮʳʥ ʜʫʥʜʘʞ 

ʢʚʘʜʨʘʪ ʘʣʜʘʘʥʳ (MSE) ʭʘʤʛʠʡʥ ʙʘʛʘ ʫʪʛʘʜ װʥʜʵʩʣʵʥ ANN ʟʘʛʚʘʨʳʥ ʦʥʦʚʯʣʦʣʳʥ 

ʛװʡʮʵʪʛʵʣʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥ [78]. MSE ʥʴ ʪʦʭʠʨʦʭ ʙʘʡʜʣʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʩʘʡʥ ʩʪʘʪʠʩʪʠʢ 

ʘʨʛʘ ʙᴇʛᴇᴇʜ ʘʞʠʛʣʘʛʜʩʘʥ ʙʦʣʦʥ ʪʘʘʤʘʛʣʘʩʘʥ ʫʪʛʳʥ ʟᴇʨװװʥʠʡ ʢʚʘʜʨʘʪʫʫʜʳʥ ʜʫʥʜʘʞ 

ʥʠʡʣʙʵʨʵʵʨ ʪʦʜʦʨʭʦʡʣʦʛʜʜʦʛ. ʊʦʦʮʦʦʣʣʳʛ ʜʘʨʘʘʭ ʪʵʛʰʠʪʛʵʣʵʵʨ ʠʣʵʨʭʠʡʣʥʵ.  

ὓὛὉ
ρ

ὲ
ὣ ὣ  (3) 

 

Ͻʨ ʜϾʥ, ʭʵʣʵʣʮϾϾʣʵʛ-ANN ʟʘʛʚʘʨʯʣʘʣʳʥ ʦʨʦʣʪ ʙʘ ʛʘʨʘʣʪʳʥ ʭʫʚʴʩʘʛʯʜʳʛ 

ʩʦʥʛʦʭ: ʌʠʟʠʢ-ʭʠʤʠʡʥ װʟװװʣʵʣʪװװʜ ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʣʳʥ ʰʠʥʞʠʣʛʵʵʛ ʭʘʚʩʨʘʣʪ 7-ʜ 

 ʨװ ʣʩʵʥ ʭʘʤʘʘʨʣʳʛ Cohen [79]-ʳʥ ʭʵʨʵʛʣʵʩʵʥ ʥᴇʣᴇᴇʣʣʠʡʥ ʭʵʤʞʵʵʪʵʡ ʫʷʣʜʫʫʣʘʥװװʟװ

ʜװʥʛʵʵʩ ʭʘʩʩʘʥ ʙʦʣʥʦ. ʂʦʨʨʝʣʷʮʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʜ ʭʣʦʨʠʜ (Cl-) ʙʘ ʙʠʦʣʦʛʠʡʥ 

ʭʵʨʵʛʮʵʵʪ ʭװʯʠʣʪᴇʨᴇʛʯ (ɹʍʍ5) ʥʴ ʫʫʩʩʘʥ ʭʘʪʫʫ ʙʦʜʠʩʳʥ ʛʦʣ ʙװʨʵʣʜʵʭװװʥ ʭʵʩʵʛ ʙᴇʛᴇᴇʜ 

ʛʘʜʘʨʛʳʥ ʫʩʥʳ ʙʦʭʠʨʜʣʳʥ ʙʦʣʦʤʞʠʪ װʟװװʣʵʣʪ ʙʦʣʦʭ ʪʫʣ ʛʘʨʘʣʪʥr ʭʫʚʴʩʘʛʯʘʘʨ 

ʩʦʥʛʦʛʜʩʦʥ [80-83]. Cl- ʥʴ EC (r=0.99), TDS (r=0.99), TH (r=0.94), ʍʍʍ (r=0.87), ɹʍʍ5 

(r=0.86), Na++K+ (r=0.91), Ca2+ (r=0.93), Mg2+ (r=0.96), NH4
+ (r=0.97), HCO3

- (r=0.996), 

ʵʨʜʵʩʞʠʣʪ (r=0.97)-ʪʵʡ ʤʘʰ ʭװʯʪʵʡ ʵʝʨʵʛ ʭʘʤʘʘʨʣʳʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ʍʘʨʠʥ PO4
3- 

(r=0.51)-ʪʘʡ ʭװʯʪʵʡ ʵʝʨʵʛ ʭʘʤʘʘʨʘʣ, SO4
2- (r=0.42) ʙʘ NO2

- (r=0.49)-ʪʘʡ ʜʫʥʜ ʟʵʨʛʠʡʥ 

ʵʝʨʵʛ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʥʘ. ʀʡʥʭװװ ʵʜʛʵʵʨ 11 ʭʫʚʴʩʘʛʯ (EC, TDS, TH, ʍʍʍ, ɹʍʍ5, Na++K+, 

Ca2+, Mg2+, NH4
+, HCO3

- ʙʘ ʵʨʜʵʩʞʠʣʪ) ʥʴ Cl-ʪʵʡ ʤʘʰ ʭװʯʪʵʡ ʵʝʨʵʛ ʭʘʤʘʘʨʣʳʛ ʭʘʨʫʫʣʩʘʥ 

ʪʫʣ ʦʨʦʣʪ ʙʦʣʛʦʥ ʩʦʥʛʦʩʦʥ. 

ʍʘʨʠʥ BOD5 ʥʴ EC (r=0.84), TDS (r=0.81), TH (r=0.70), ʍʍʍ (r=0.96), ɹʍʍ5 (r=0.86), 

Na++K+ (r=0.77), Mg2+ (r=0.75), NH4
+ (r=0.87), HCO3

- (r=0.83), Cl- (r=0.86), PO4
3- (r=0.70), 

ʵʨʜʵʩʞʠʣʪ (r=0.79)-ʪʵʡ ʤʘʰ ʭװʯʪʵʡ ʵʝʨʵʛ ʭʘʤʘʘʨʣʳʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ʍʘʨʠʥ Ca2+ 

(r=0.93)-ʪʘʡ ʜʫʥʜ ʟʵʨʛʠʡʥ ʵʝʨʵʛ ʭʘʤʘʘʨʣʳʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ʀʡʥʭ12 װװ ʭʫʚʴʩʘʛʯ (EC, 

TDS, TH, ʍʍʍ, Na++K+, Ca2+, Mg2+, NH4
+, Cl-, HCO3

-, PO4
3- ʙʘ ʵʨʜʵʩʞʠʣʪ) ʥʴ ɹʍʍ5-ʪʘʡ 

ʤʘʰ ʭװʯʪʵʡ ʵʝʨʵʛ ʭʘʤʘʘʨʣʳʛ ʭʘʨʫʫʣʩʘʥ ʪʫʣ ʦʨʦʣʪ ʙʦʣʛʦʥ ʩʦʥʛʦʩʦʥ. 



ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʙʦʣʦʥ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʩʫʜʘʣʛʘʘ 

 

94 

ANN ʟʘʛʚʘʨʯʣʘʣ: ANN ʟʘʛʚʘʨʳʥ ʘʨʭʠʪʝʢʪʫʨ ʜʘʭʴ ʜʘʚʭʘʨʛʫʫʜ ʙʦʣʦʥ ʥʝʡʨʦʥʫʫʜʳʥ 

ʪʦʦʛ ʪʦʜʦʨʭʦʡʣʦʭʳʥ ᴇʤʥᴇ ʙװʭ ᴇʛᴇʛʜʣʠʡʥ ʙʘʛʮʳʛ ʩʫʨʛʘʣʪ (70%), ʙʘʪʘʣʛʘʘʞʫʫʣʘʣʪ (15%) 

ʙʦʣʦʥ ʪʫʨʰʠʣʪʳʥ (15%) ʙʘʛʮ ʙʦʣʛʦʥ ʭʫʚʘʘʩʘʥ. ʆʥʦʚʯʣʦʣʳʥ ʭʫʚʴʜ Levenbergh-

Marquardt (LM) ʙʦʣʦʥ Bayesian Regularization (BR) ʟʵʨʵʛ ʭʘʤʛʠʡʥ ʘʣʜʘʨʪʘʡ ʩʫʨʛʘʣʪʳʥ 

ʘʣʛʦʨʠʪʤʫʫʜʳʛ ʘʰʠʛʣʘʩʘʥ [84-86]. ɼʘʣʜ ʜʘʚʭʘʨʛʘ ʜʘʭʴ ʭʵʜ ʭʵʜʵʥ ʥʝʡʨʦʥʳʛ ʵʨʭʠʡ 

ʭʫʨʫʫʥʳ ʜװʨʤʠʡʥ ʜʘʛʫʫ ʪʦʜʦʨʭʦʡʣʞ, ʪʫʨʰʠʣʪ-ʘʣʜʘʘʥʳ ʧʨʦʮʝʩʩʳʛ ʜʘʛʘʞ ᴇᴇʨ ᴇᴇʨ ʪʦʦʥʳ 

ʜʘʣʜ ʥʝʡʨʦʥʳʛ LM ʙʦʣʦʥ BR ʩʫʨʛʘʣʪʳʥ ʘʣʛʦʨʠʪʤʘʘʨ ʪʫʩ ʪʫʩ ʪʫʨʰʩʘʥ. ɿʘʛʚʘʨ ʪʫʩ ʙװʨʪ 

ʘʰʠʛʣʘʩʘʥ ʩʫʨʛʘʣʪ, ʙʘʪʘʣʛʘʘʞʫʫʣʘʣʪ, ʪʫʨʰʠʣʪʳʥ ᴇʛᴇʛʜʣʠʡʥ ʙʘʛʮʘʜ ʪʦʦʮʦʦʣʩʦʥ 

ʜʫʥʜʘʞ ʢʚʘʜʨʘʪ ʘʣʜʘʘʛ (MSE) ʍװʩʥʵʛʪ 59-ʜ װʟװװʣʵʚ. 

ʍϾʩʥʵʛʪ 59. LM ʙʦʣʦʥ BR ʘʣʛʦʨʠʪʤʫʫʜʳʛ ʘʰʠʛʣʘʥ ʜʘʣʜ ʜʘʚʭʘʨʛʘ ʜʘʭʴ ЊЊʨ ЊЊʨ ʪʦʦʥʳ ʥʝʡʨʦʥ 

ʙϾʭʠʡ ʩʫʨʛʘʣʪ, ʙʘʪʘʣʛʘʘʞʫʫʣʘʣʪ, ʪʫʨʰʠʣʪʳʥ ʙʘʛʮ ʙϾʨʠʡʥ MSE ʫʪʛʫʫʜ 

ɹʘʛʮ  
ʅʝʡʨʦʥʳ 
ʪʦʦ 

Cl- BOD5 

LM BR LM BR 

ʉʫʨʛʘʣʪ  

7 - - 42.282 26.848 

8 8.068 2.758 17.669 45.824 

9 6.384 0.157 16.123 11.276 

10 6.956 0.103 15.754 34.245 

11 5.452 0.117 176.671 51.455 

12 30.993 0.043 229.382 19.360 

13 - - 32.707 37.541 

ɹʘʪʘʣʛʘʘʞʫʫʣʘʣʪ  

7 - - 942.682 - 

8 4.181 - 369.667 - 

9 1.914 - 895.756 - 

10 14.960 - 294.255 - 

11 6.239 - 512.151 - 

12 85.343 - 66.496 - 

13 - - 430.993 - 

ʊʫʨʰʠʣʪ  

7 - - 415.598 251.801 

8 170.084 1.10E+03 75.286 874.172 

9 184.501 20.337 293.349 467.508 

10 31.401 100.766 757.584 514.575 

11 95.300 691.66 403.486 780.535 

12 109.592 45.198 1321.770 160.898 

13 - - 526.001 1568.178 

ʍʣʦʨʠʜ (Cl-)-ʳʥ ʟʘʛʚʘʨʯʣʘʣʳʥ ʭʫʚʴʜ 11 ʦʨʦʣʪʳʥ ʭʫʚʴʩʘʛʯ ʙװʭʠʡ ʦʨʦʣʪʳʥ 

ʜʘʚʭʘʨʛʘ, ʘʨʚʘʥ ʥʝʡʨʦʥ ʙװʭʠʡ ʜʘʣʜ ʜʘʚʭʘʨʛʘ, ʥʵʛ ʭʫʚʴʩʘʛʯʪʘʡ (CLLM 11-10-1) ʛʘʨʘʣʪʳʥ 

ʜʘʚʭʘʨʛʘʘʩ ʙװʨʜʵʭ LM ʘʣʛʦʨʠʪʤʘʘʨ ʦʥʦʚʯʪʦʡ ʙʦʣʛʦʩʦʥ ANN ʟʘʛʚʘʨʳʛ ʛװʡʮʵʪʛʵʩʵʥ. 

ʍʘʨʠʥ ANN ʟʘʛʚʘʨ ʥʴ 11 ʦʨʦʣʪʳʥ ʭʫʚʴʩʘʛʯ ʙװʭʠʡ ʦʨʦʣʪʳʥ ʜʘʚʭʘʨʛʘ, 9 ʥʝʡʨʦʥ ʙװʭʠʡ 

ʜʘʣʜ ʜʘʚʭʘʨʛʘ, ʥʝʡʨʦʥ ʙװʭʠʡ ʛʘʨʘʣʪʳʥ ʜʘʚʭʘʨʛʘ (CLBR 11-9-1) ʟʵʨʛʵʵʩ ʙװʨʜʵʭ BR 

ʘʣʛʦʨʠʪʤʘʘʨ ʦʥʦʚʯʪʦʡ ʙʦʣʛʦʩʦʥ. CLLM 11-10-1 ʙʘ CLBR 11-9-1 ʟʘʛʚʘʨʫʫʜʳʥ 

ʟʘʛʚʘʨʯʠʣʩʘʥ Cl- ʫʪʛʫʫʜʳʥ ʵʩʨʵʛ ʘʞʠʛʣʘʛʜʩʘʥ ʛʨʘʬʠʢʫʫʜʳʛ (ʛʨʘʬʠʢ 42, 43) װʟװװʣʵʚ. 

CLBR 11-9-1 ʥʴ ʭʘʤʛʠʡʥ ʟᴇʚ Cl--ʳʥ ʪʘʘʤʘʛʣʘʣʳʛ ʟʘʛʚʘʨʯʠʣʩʘʥ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ 

(MSE=3.34, R2=0.992). 

 



ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʙʦʣʦʥ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʩʫʜʘʣʛʘʘ 

 

95 

  
ɻʨʘʬʠʢ 42. Cl--ʠʡʛ ʪʦʦʮʦʦʣʦʭʦʜ ʟʦʨʠʫʣʞ LM-ʵʵʨ ʙʵʣʪʛʵʛʜʩʵʥ CLLM 11-10-1 ʟʘʛʚʘʨʳʥ ʛʨʘʬʠʢʫʫʜ 

  
ɻʨʘʬʠʢ 43. Cl--ʠʡʛ ʪʦʦʮʦʦʣʦʭʦʜ ʟʦʨʠʫʣʞ BR-ʵʵʨ ʙʵʣʪʛʵʛʜʩʵʥ CLBR 11-9-1 ʟʘʛʚʘʨʳʥ ʛʨʘʬʠʢʫʫʜ 

  
 ɻʨʘʬʠʢ 44. BOD ʪʦʦʮʦʦʣʦʭʦʜ ʟʦʨʠʫʣʞ LM-ʵʵʨ ʙʵʣʪʛʵʛʜʩʵʥ BODLM 11-8-1 ʟʘʛʚʘʨʳʥ ʛʨʘʬʠʢʫʫʜ 

  
ɻʨʘʬʠʢ 45. ɹʍʍ-ʠʡʛ ʪʦʦʮʦʦʣʦʭʦʜ ʟʦʨʠʫʣʞ BR-ʵʵʨ ʙʵʣʪʛʵʛʜʩʵʥ BOD 11-12-1 ʟʘʛʚʘʨʳʥ ʛʨʘʬʠʢʫʫʜ 

ɹʍʍ-ʠʡʥ ʭʫʚʴʜ, 11 ʦʨʦʣʪʳʥ ʭʫʚʴʩʘʛʯ ʙװʭʠʡ ʦʨʦʣʪʳʥ ʜʘʚʭʘʨʛʘ, 8 ʥʝʡʨʦʥ ʙװʭʠʡ 

ʜʘʣʜ ʜʘʚʭʘʨʛʘ, ʥʵʛ ʭʫʚʴʩʘʛʯʪʘʡ (BODLM 11-8-1) ʛʘʨʘʣʪʳʥ ʜʘʚʭʘʨʛʘʘʩ ʙװʨʜʵʭ LM 

ʘʣʛʦʨʠʪʤʘʘʨ ʦʥʦʚʯʣʦʛʜʩʦʥ ANN ʟʘʛʚʘʨ ʥʴ ʙʫʩʘʜ ʟʘʛʚʘʨʫʫʜʘʘʩ ʠʣװװ ʙʘʡʩʘʥ. ʍʘʨʠʥ 11 
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ʦʨʦʣʪʳʥ ʭʫʚʴʩʘʛʯ ʙװʭʠʡ ʦʨʦʣʪʳʥ ʜʘʚʭʘʨʛʘ, 12 ʥʝʡʨʦʥ ʙװʭʠʡ ʜʘʣʜ ʜʘʚʭʘʨʛʘ, ʥʝʡʨʦʥ 

ʙװʭʠʡ ʛʘʨʘʣʪʳʥ ʜʘʚʭʘʨʛʘ (BODBR 11-12-1) ʟʵʨʛʵʵʩ ʙװʨʜʵʭ BR ʘʣʛʦʨʠʪʤʘʘʨ 

ʦʥʦʚʯʣʦʛʜʩʦʥ ANN ʟʘʛʚʘʨ ʥʴ ʙʫʩʘʜ ʟʘʛʚʘʨʫʫʜʘʘʩ ʠʣװװ ʛʘʨʩʘʥ. BODLM 11-8-1 ʙʘ 

BODBR 11-12-1 ʟʘʛʚʘʨʫʫʜʳʥ ʟʘʛʚʘʨʯʠʣʩʘʥ BOD ʫʪʛʫʫʜʳʥ ʵʩʨʵʛ ʘʞʠʛʣʘʛʜʩʘʥ 

ʛʨʘʬʠʢʫʫʜʳʛ (ʛʨʘʬʠʢ 44, 45) װʟװװʣʵʚ. BODBR 11-12-1 ʥʴ ʭʘʤʛʠʡʥ ʟᴇʚ ɹʍʍ-ʠʡʥ 

ʪʘʘʤʘʛʣʘʣʳʛ ʟʘʛʚʘʨʯʠʣʩʘʥ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ (MSE=41.603, R2=0.92). 

ɼϾʛʥʵʣʪ: ʊʫʫʣ ʛʦʣʳʥ Cl- ʙʦʣʦʥ ɹʍʍ-ʠʡʛ ʪʦʦʮʦʦʣʦʭʦʜ ʟʦʨʠʫʣʞ ʭʠʡʤʵʣ ʦʶʫʥ 

ʫʭʘʘʥʳ (ANN) ʟʘʛʚʘʨʳʥ ʭʦʸʨ ᴇᴇʨ ʩʫʨʛʘʣʪʳʥ ʘʣʛʦʨʠʪʤʳʛ ʩʫʜʘʣʩʘʥ. ʉʫʜʘʣʛʘʘʥʘʘʩ 

ʭʘʨʘʭʘʜ BR ʘʣʛʦʨʠʪʤʘʘʨ ʙʵʣʪʛʵʛʜʩʵʥ CLBR 11-9-1 ʟʘʛʚʘʨ ʥʴ Cl--ʠʡʥ ʢʦʥʮʝʥʪʨʘʮʠʡʛ 

ʪʦʦʮʦʦʣʦʭ LM-ʵʵʨ ʙʵʣʪʛʵʛʜʩʵʥ ʘʣʛʦʨʠʪʤʵʵʩ ʠʣװװ ʛʘʨʩʘʥ ʙʘʡʥʘ. ʍʘʨʠʥ BR ʘʣʛʦʨʠʪʤʘʘʨ 

ʙʵʣʪʛʵʛʜʩʵʥ BODBR 11-12-1 ʟʘʛʚʘʨ ʥʴ ɹʍʍ-ʠʡʥ ʢʦʥʮʝʥʪʨʘʮʠʡʛ ʪʦʦʮʦʦʣʦʭʜʦʦ LM-ʵʵʨ 

ʙʵʣʪʛʵʛʜʩʵʥ ʘʣʛʦʨʠʪʤʵʵʩ ʠʣװװ ʛʘʨʩʘʥ. ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʘʘʩ ʭʘʨʘʭʘʜ BR ʘʣʛʦʨʠʪʤ ʥʴ 

ᴇʛᴇʛʜʣʠʡʥ ʪʦʦ ʙʘʛʘʪʘʡ ʪʦʭʠʦʣʜʦʣʜ LM ʘʣʛʦʨʠʪʤʘʘʩ ʠʣװװ ʥʘʨʠʡʚʯʣʘʣʪʘʡ ʙʦʣʦʭʳʛ 

ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ʎʘʘʰʠʣʙʘʣ, ʭʠʡʤʵʣ ʦʶʫʥ ʫʭʘʘʥʜ ʩʫʫʨʠʣʩʘʥ ʟʘʛʚʘʨʯʣʘʣʳʥ ʷʥʟ ʙװʨʠʡʥ 

ʘʨʛʫʫʜʳʛ ʭʘʨʴʮʫʫʣʘʭ, ʤᴇʥ ʊʫʫʣ ʛʦʣʳʥ ʫʩʥʳ ʯʘʥʘʨʳʛ ʩʘʡʞʨʫʫʣʘʭʘʜ ʘʰʠʛʣʘʞ ʙʦʣʥʦ.  
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V. ɼתɻʅʕʃʊ 

× ʕʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩ ʥʴ ʩʘʘʨʤʘʛ ʦʨʯʠʥʪʦʡ, ʟᴇᴇʣʥᴇᴇʩ ʭʘʪʫʫ, ʥʵʥ 

ʮʵʥʛʵʛʵʵʩ ʮʵʥʛʵʛʜװװ, ʛʠʜʨʦʢʘʨʙʦʥʘʪ, ʩʫʣʴʬʘʪ-ʢʘʣʴʮʠ, ʩʫʣʴʬʘʪ-ʢʘʣʴʮʠ, ʤʘʛʥʠʡʥ 

ʪᴇʨʣʠʡʥ ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʄᴇʥ ˉ3-7-ʨ ʭʫʜʛʠʡʥ ʫʩ ʥʠʡʪ 

ʭʘʪʫʫʣʘʛ, ʢʘʣʴʮʠʡʥ ʠʦʥ, ˉ 14, 16-ʨ ʭʫʜʛʠʡʥ ʫʩ ʥʠʪʨʘʪʳʥ ʠʦʥ, ˉ2, 3, 12, 14-16-ʨ 

ʭʫʜʛʠʡʥ ʫʩʥʳ ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʛʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪʘʜ ʪʫʩʛʘʛʜʩʘʥ ʜʦʦʜ 

ʫʪʛʘʜ ʭװʨʵʭʛװʡ, ˉ 5-11-ʨ ʭʫʜʛʠʡʥ ʫʩʥʳ ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʛʘ MNS ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ 

ʜʵʵʜ ʘʛʫʫʣʘʤʞʘʘʩ ʭʵʪʵʨʩʵʥ ʙʘʡʛʘʘ ʥʴ ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ. ʕʨװװʣ ʤʵʥʜʠʡʛ 

ʭʘʤʛʘʘʣʘʭ. ɸʶʫʣʛװʡ ʙʘʡʜʘʣ. ʋʥʜʥʳ ʫʩ. ʕʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, ʯʘʥʘʨ ʘʶʫʣʛװʡ 

ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 0900:2018 ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʘʡʛʘʘʛ 

ʪʦʜʦʨʭʦʡʣʦʚ. ʍʘʨʠʥ ˉ2, 5, 6-ʨ ʭʫʜʘʛ ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛװʡʥ װʟװװʣʵʣʪʵʵʨʵʵ, 2020 

ʦʥʜ 1 ʭʫʜʘʛ, 2021 ʦʥʜ 4 ʭʫʜʘʛ, 2022 ʦʥʜ 5 ʭʫʜʛʠʡʥ ʫʩ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ 

 ʣʵʣʪʵʵʨʵʵ ʪʫʩ ʪʫʩ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪװװʟװ

MNS 0900:2018-ʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ.  

× ɹ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʩʥʠʡ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ (ʵʭʥʠʡ, ʵʮʩʠʡʥ)  ʫʩ 

ʥʴ ʩʘʘʨʤʘʛ ʦʨʯʠʥʪʦʡ, ʟᴇᴇʣʥᴇᴇʩ ʭʘʪʫʫʚʪʘʨ, ʥʵʥ ʮʵʥʛʵʛʵʵʩ ʮʵʥʛʵʛ ʫʩʥʳ ʘʥʛʠʣʘʣʜ 

ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. 2020-2022 ʦʥʳ ʟʘʨʠʤ ʫʣʠʨʘʣʜ ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʛʘ 

ʩʪʘʥʜʘʨʪʘʜ ʪʫʩʛʘʛʜʩʘʥ ʜʦʦʜ ʫʪʛʘʘʩ ʙʘʛʘ, ʟʘʨʠʤ ʫʣʠʨʘʣʜ ʩʪʘʥʜʘʨʪʳʥ ɿɼɸ-ʘʘʩ ʠʭ 

ʙʘʡʛʘʘ ʥʴ ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ, ʕʨװװʣ ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ, ɸʶʫʣʛװʡ ʙʘʡʜʘʣ. 

ʋʥʜʥʳ ʫʩ, ʕʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, ʯʘʥʘʨ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 

0900:2018-ʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. ʕʥʵ ʪʫʭʘʡʥ ᴇʜᴇʨ ʘʞʠʣʣʘʞ ʙʫʡ ʵʭ 

 ʥʠʡ ʭʫʜʛʠʡʥ ʫʩʥʳ ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʛʘʘʩ ʭʘʤʘʘʨʯ ʙʘʡʛʘʘʛװʩʚʵʨʠʡʥ ʛװװ

ʪʦʜʦʨʭʦʡʣʦʚ. ʄᴇʥ ɹ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʫʩ ʙʠʯʠʣ ʘʤʴ 

ʩʫʜʣʘʣʳʥ װʟװװʣʵʣʪʵʵʨʵʵ MNS 0900:2018 ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʞ ʙʘʡʭʘʜ 

ʭɻ ʨʵʛʣʵʛʯʜʠʡʥ ʫʥʜʥʳ ʫʩʥʘʘʩ 2020-2022 ʦʥʳ (II, III, IV) ʫʣʠʨʘʣʜ ʥʠʡʪ ʥʷʥʛʠʡʥ ʪʦʦ 

ʩʪʘʥʜʘʨʪʳʥ ɿɼɸ-ʩ ʭʵʪʵʨʩʵʥ ʥʴ MNS ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʦʚ. 

× ʕʭ װװʩʚʵʨʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩ ʥʴ ʩʘʘʨʤʘʛ ʦʨʯʠʥʪʦʡ, ʟᴇᴇʣᴇʚʪʨᴇᴇʩ ʭʘʪʫʫʚʪʘʨ, 

ʛʠʜʨʦʢʘʨʙʦʥʘʪ-ʢʘʣʴʮʠ, ʩʫʣʴʬʘʪ-ʢʘʣʴʮʠ, ʛʠʜʨʦʢʘʨʙʦʥʘʪ, ʩʫʣʴʬʘʪ-ʢʘʣʴʮʠʡʥ 

ʪᴇʨʣʠʡʥ ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʄᴇʥ 4-ʨ ʭʫʜʛʠʡʥ ʫʩ ʢʘʣʴʮʠʡʥ ʠʦʥ, 

ʙװʭ ʭʫʜʛʠʡʥ ʫʩʥʳ ʬʪʦʨʳʥ ʠʦʥ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ 

ʩʪʘʥʜʘʨʪʘʜ ʪʫʩʛʘʛʜʩʘʥ ʜʦʦʜ ʫʪʛʘʜ ʭװʨʵʭʛװʡ ʙʘʡʛʘʘ ʥʴ ñʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ. 

ʕʨװװʣ ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ. ɸʶʫʣʛװʡ ʙʘʡʜʘʣ. ʋʥʜʥʳ ʫʩ. ʕʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ, 

ʯʘʥʘʨ, ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵò MNS 0900:2018-ʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ 

ʙʘʡʥʘ. 2022 ʦʥʳ I, IV ʫʣʠʨʘʣʜ 3-ʨ ʭʫʜʘʛ, 2021 ʦʥʳ III ʫʣʠʨʘʣʜ 7-ʨ ʭʫʜʘʛ, 2022 ʦʥʳ 

IV  ʫʣʠʨʘʣʜ 10, 11-ʨ ʭʫʜʛʠʡʥ ʫʩʥʳ ʥʠʡʪ ʥʷʥʛʠʡʥ ʪʦʦ ʩʪʘʥʜʘʨʪ ʭʵʤʞʵʵʥʵʵʩ 

ʭʵʪʵʨʩʵʥ ʤᴇʥ 5 ʭʫʜʛʠʡʥ ʫʩ ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛװʡʥ װʟװװʣʵʣʪʵʵʨʵʵ ʪʫʩ ʪʫʩ MNS 

0900:2018 ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʛʘʘʛ ʪʦʛʪʦʦʚ. 

× ɺ-ʩʪʘʥʮʳʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʩʥʠʡ ʜʘʨʘʘʭ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩ ʥʴ ʩʘʘʨʤʘʛ 

ʦʨʯʠʥʪʦʡ, ʟᴇᴇʣᴇʚʪᴇʨᴇᴇʩ ʭʘʪʫʫʚʪʘʨ, ʮʵʥʛʵʛʵʵʩ ʮʵʥʛʵʛʜװװ, ʛʠʜʨʦʢʘʨʙʦʥʘʪ, 

ʩʫʣʴʬʘʪ-ʢʘʣʴʮʠʡʥ ʪᴇʨʣʠʡʥ ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʄᴇʥ ɺ ʩʪʘʥʮʳʥ 

ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʫʩ ʨʘʜʦʥʳ ʘʛʫʫʣʛʘʘʨʘʘ, ʩʪʘʥʮ ʙʦʣʦʥ 

ʭʨɻʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ ʬʪʦʨʳʥ ʠʦʥʳ ʘʛʫʫʣʛʘ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ 
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ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪʘʜ ʪʫʩʛʘʛʜʩʘʥ ʜʦʦʜ ʫʪʛʘʜ ʭװʨʵʭʛװʡ ʙʘʡʛʘʘ ʥʴ MNS 

0900:2018-ʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. ʍʘʣʜʚʘʨʛװʡʞװװʣʵʣʪʠʡʥ ʜʘʨʘʘʭ ʙʦʣʦʥ 

ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ ʠʦʥʫʫʜʳʥ ʪʦʦʥ ʫʪʛʘ ʙʘʛʘ ʟʵʨʵʛ ʟᴇʨװװʪʵʡ ʭʵʜʠʡ ʯ װʥʜʩʵʥ ʙװʪʵʮ 

ʥʘʡʨʣʘʛʘ ᴇᴇʨʯʣᴇʣʪʛװʡ ʙʘʡʥʘ.  

× ʍʣʦʨ ʘʰʠʛʣʘʥ ʭʘʣʜʚʘʨʛװʡʞװװʣʵʣʪ ʷʚʫʫʣʘʭʘʜ ʫʩʘʥʜ װװʩʵʞ ʙʦʣʦʭ ʦʨʛʘʥʠʢ 

ʥʵʛʜʣװװʜ ʙʫʶʫ ʭʣʦʨʬʦʨʤ, ʙʨʦʤʜʠʭʣʦʨʤʝʪʘʥ, ʜʠʙʨʦʤʭʣʦʨʤʝʪʘʥ, ʙʨʦʤʬʦʨʤ ɹ, ɺ 

ʩʪʘʥʮʳʥ ʫʩʘʥʜ ʠʣʵʨʯ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ ʵʜʛʵʵʨʠʡʥ ʥʠʡʣʙʵʨ ʙʫʶʫ  

ʪʨʠʛʘʣʦʛʝʥʪʤʝʪʘʥʳ ʭʵʤʞʵʵ MNS 0900:2018 ʙʦʣʦʥ ʙʫʩʘʜ ʫʣʩ ʦʨʥʳ ʤᴇʨʜʜᴇʛ 

ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪʘʘʩ 10-25 ʜʘʭʠʥ ʙʘʛʘ ʙʘʡʥʘ.  

× ʍʘʨʠʥ ɹ, ɺ ʩʪʘʥʮʳʥ ʵʭ װװʩʚʵʨʠʡʥ ʟʘʨʠʤ ʭʫʜʛʫʫʜʘʜ ʪʦʣʫʦʣ, ʩʪʠʨʝʥ ʙʦʣʦʥ 

ʢʩʠʣʦʣʳʥ ʫʣʘʤʞʣʘʣʫʫʜ ʠʣʵʨʩʵʥ ʯ ʩʪʘʥʜʘʨʪʘʜ ʟʘʘʩʘʥ ʭʵʤʞʵʵʥʵʵʩ ʤʘʰ ʙʘʛʘ 

ʙʘʡʥʘ. װתʥʠʡ ʜʦʪʨʦʦʩ ʪʦʣʫʦʣ ʙʦʣʦʦʜ ʢʩʠʣʦʣʳʥ ʫʣʘʤʞʣʘʣʫʫʜ ʥʵʣʵʵʜʛװʡ ʠʣʵʨʩʵʥ 

ʥʴ ʪװʣʰʥʠʡ ʛʘʨʘʣʪʘʡ ʥʵʛʜʣװװʜʠʡʥ ᴇʚᴇʨʤᴇʮ ʭʫʚʠʨʘʣ ʟװʡ ʷʚʘʛʜʩʘʥ, ʪʦʛʪʮʳʥ ʭʫʚʴʜ 

ʙʦʣʦʥ ʰʠʣʞʠʣʪʠʡʥ ʫʣʤʘʘʩ ʩʦʥʠʨʭʦʣʪʦʡ װʨ ʜװʥ ʛʘʨʯ ʙʫʡ ʥʴ ʦʨʛʘʥʠʢ 

ʙװʨʵʣʜʵʭװװʥʠʡ ʩʫʜʘʣʛʘʘʛ ʮʘʘʰʠʜ ʘʥʛʠʣʘʥ װʨʛʵʣʞʣװװʣʵʭ ʰʘʘʨʜʣʘʛʘ ʙʘʡʥʘ.  

× ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ ʠʨʛʵʜʠʡʥ ʫʥʜ ʘʭʫʡʥ ʭʵʨʵʛʮʵʵʥʜʵʵ ʘʰʠʛʣʘʞ ʙʫʡ ʛװʥʠʡ ʭʫʜʛʠʡʥ 

ʫʩ ʥʴ ʩʘʘʨʤʘʛʘʘʩ ʩʫʣ ʰװʣʪʣʵʛ ʦʨʯʠʥʪʦʡ, ʟᴇᴇʣʥᴇᴇʩ ʭʘʪʫʫ, ʮʵʥʛʵʛʵʵʩ ʜʘʚʩʘʨʭʘʛ 

ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʅʠʡʪ 55 ʛװʥʠʡ ʭʫʜʘʛ ʩʫʜʘʣʛʘʘʥʜ 

ʭʘʤʨʘʛʜʩʘʥʘʘʩ 25 ʭʫʜʛʠʡʥ ʫʩ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ 

ʩʪʘʥʜʘʨʪ MNS 0900:2018 ʙʦʣʦʥ ɼʕʄɹ-ʩ ʛʘʨʛʘʩʘʥ ʫʣʩ ʦʨʥʫʫʜʳʥ ʤᴇʨʜʜᴇʛ 

ʩʪʘʥʜʘʨʪ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʥʘ. ʍʘʨʠʥ 30 ʛװʥʠʡ ʭʫʜʛʠʡʥ ʫʩ ʝʨᴇʥʭʠʡ 

ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ, ʤʠʢʨʦʵʣʝʤʝʥʪ, ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣ, ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛװʡʥ 

 ʣʵʣʪʵʵʨʵʵ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʞ ʙʫʡ MNS 0900:2018 ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʘװװʟװ

ʭʘʥʛʘʞ ʙʘʡʥʘ. ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩ ʥʴ ʫʩ, ʯʫʣʫʫʣʛʠʡʥ 

ʭʘʨʠʣʮʘʥ װʡʣʯʣʵʣʜ ʦʨʞ ʫʩʥʳ ʙװʪʵʮ, ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ ʪʫʭʘʡʥ ʦʨʯʥʳ ʛʝʦʣʦʛʠʡʥ 

ʪʦʛʪʦʮ ʙʦʣʦʥ ʯʫʣʫʫʣʛʘʘʩ ʭʘʤʘʘʨʯ ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʣʦʦ. 

× ɹʘʷʥʛʦʣ ʜװװʨʛʠʡʥ ʠʨʛʵʜʠʡʥ ʫʥʜ ʘʭʫʡʥ ʭʵʨʵʛʮʵʵʥʜʵʵ ʘʰʠʛʣʘʞ ʙʫʡ ʛװʥʠʡ 

ʭʫʜʛʫʫʜʳʥ ʫʩ ʥʴ ʩʘʘʨʤʘʛ ʦʨʯʠʥʪʦʡ, ʟᴇᴇʣʥᴇᴇʩ ʤʘʰ ʭʘʪʫʫ, ʥʵʥ ʮʵʥʛʵʛʵʵʩ ʜʘʚʩʘʨʭʘʛ 

ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʄᴇʥ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʛװʥʠʡ 

ʭʫʜʛʫʫʜʘʘʩ 20-ʨ ʭʦʨʦʦʥʳ 1 ʭʫʜʘʛ ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʯʘʥʘʨ, ʥʠʡʪ ʭʘʪʫʫʣʘʛ, 23-

ʨ ʭʦʨʦʦʥʳ 2 ʭʫʜʘʛ ʢʘʣʴʮʠ, 20, 22, 23-ʨ ʭʦʨʦʦʥʳ 3 ʭʫʜʘʛ ʤʘʛʥʠ, 20, 22, 23-ʨ 

ʭʦʨʦʦʥʳ 6 ʭʫʜʘʛ ʥʠʪʨʘʪ ʠʦʥʳ ʘʛʫʫʣʛʘʘʨʘʘ, 15 ʭʫʜʘʛ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ 

 ʣʵʣʪʵʵʨʵʵ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNSװװʟװ

0900:2018ïʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʛʘʘʛ ʪʦʛʪʦʦʚ. 

× ʉװʭʙʘʘʪʘʨ ʜװװʨʛʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩ ʩʫʣ ʭװʯʠʣʣʵʛ-ʩʘʘʨʤʘʛ-ʩʫʣ ʰװʣʪʣʵʛ 

ʦʨʯʠʥʪʦʡ, ʟᴇᴇʣʥᴇᴇʩ ʤʘʰ ʭʘʪʫʫ, ʥʵʥ ʮʵʥʛʵʛʵʵʩ ʜʘʚʩʘʨʭʘʛ, ʛʠʜʨʦʢʘʨʙʦʥʘʪ-ʢʘʣʴʮʠ, 

ʤʘʛʥʠ, ʛʠʜʨʦʢʘʨʙʦʥʘʪ, ʩʫʣʴʬʘʪ-ʢʘʣʴʮʠ, ʩʫʣʴʬʘʪ-ʢʘʣʴʮʠ, ʤʘʛʥʠʡʥ ʪᴇʨʣʠʡʥ ʫʩʥʳ 

ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʅʠʡʪ 62 ʛװʥʠʡ ʭʫʜʘʛ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥʘʘʩ 3 

ʭʫʜʛʠʡʥ ʫʩ ʥʠʡʪ ʭʘʪʫʫʣʘʛ, 3 ʭʫʜʘʛ ʢʘʣʴʮʠʡʥ ʠʦʥ, 2 ʭʫʜʘʛ ʤʘʛʥʠʡʥ ʠʦʥ, 7 ʭʫʜʛʠʡʥ 

ʫʩ ʥʠʪʨʘʪ ʠʦʥʳ ʘʛʫʫʣʛʘʘʨʘʘ, 17 ʭʫʜʛʠʡʥ ʫʩ ʙʠʯʠʣ ʘʤʴ ʩʫʜʣʘʣʳʥ װʟװװʣʵʣʪʵʵʨʵʵ 

ʪʫʩ ʪʫʩ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʞ ʙʫʡ ʫʥʜʥʳ ʫʩʥʳ ʩʪʘʥʜʘʨʪ MNS 0900:2018-ʥ 

ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʘʡʛʘʘʛ ʪʦʛʪʦʦʚ.  
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× ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʊʫʫʣ ʛʦʣʳʥ ʫʩ ʥʴ ʩʘʘʨʤʘʛʘʘʩ ʙʘʛʘ ʰװʣʪʣʵʛ ʦʨʯʠʥʪʦʡ, 

ʫʣʠʨʣʘʘʩ ʭʘʤʘʘʨʯ (ʰʘʨ ʫʩʥʳ װʝʨ, ʭʫʨ ʙʦʨʦʦʥʳ ʫʣʠʨʘʣʜ) ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ 

ᴇᴇʨʯʣᴇʛʜᴇʞ HCO3--Ca2+, HCO3-, SO42--Na+, HCO3--Ca2+, Mg2+-ʠʡʥ ʪᴇʨʣʠʡʥ 

ʭʦʣʠʤʦʛ ʥʘʡʨʣʘʛʘʪʘʡ ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʊᴇʚ ʮʵʚʵʨʣʵʭ 

ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʭʘʷʛʜʘʣ ʙʦʭʠʨ ʫʩ ʥʠʡʣʩʵʥ ʊ6 ʮʵʛʪ ñɹʦʭʠʨʜʦʣʪʦʡʛʦʦʩ ʠʭ 

ʙʦʭʠʨʜʦʣʪʦʡò ʙʫʶʫ IV-V ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʛʘʘ ʥʴ ʊʎɹ ʥʴ ʘʭʫʡʥ 

ʙʦʣʦʥ װʡʣʜʚʵʨʣʵʣ, װʡʣʯʠʣʛʵʵʥʠʡ ʭʵʨʵʛʣʵʵʥʵʵʩ ʛʘʨʩʘʥ ʭʘʷʛʜʘʣ ʫʩʳʛ ʮʵʚʵʨʣʵʥ 

ñʍװʨʵʵʣʵʥ ʙʘʡʛʘʘ ʦʨʯʠʥ. ʋʩʥʳ ʯʘʥʘʨ. ʍʘʷʛʜʘʣ ʫʩ. ɽʨᴇʥʭʠʡ ʰʘʘʨʜʣʘʛʘò MNS 

4943:2015-ʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʩʘʥ ʫʩʳʛ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥʜ ʥʠʡʣװװʣʞ ʯʘʜʘʭʛװʡ 

ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʭװʥʠʡ ʭװʯʠʥ ʟװʡʣʵʵʩ ʛʦʣʳʥ ʫʩʥʳ ʙʦʭʠʨʜʦʣ װװʩʵʞ ʙʘʡʛʘʘʛ 

ʠʣʵʨʭʠʡʣʞ ʙʘʡʥʘ. ʃװʥʛʠʡʥ ʊ9, ʊ10 ʮʵʛʠʡʥ ʛʦʣʳʥ ʫʩ ʙʘʡʛʘʣʠʡʥ ʫʩʥʳ ᴇᴇʨᴇᴇ 

ʮʵʚʵʨʰʠʭ ʷʚʮʳʥ ʜװʥʜ ʙʦʭʠʨʜʣʳʥ ʪװʚʰʠʥ ʙʫʫʨʯ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ ʊʵʨʵʣʞʠʡʥ T1 

ʮʵʛʪʵʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʛװʡʮʵʜ ʮʵʚʵʨʰʠʭ ʧʨʦʮʝʩʩ ʷʚʘʛʜʘʞ ʯʘʜʘʭʛװʡ ʙʘʡʛʘʘʛ 

ʪʦʜʦʨʭʦʡʣʦʚ. ʊʫʫʣ ʛʦʣʳʥ ʫʩʥʳ ʤʠʢʨʦʵʣʝʤʝʥʪʠʡʥ ʘʛʫʫʣʛʳʛ ɻʋʎɿɸʅ-ʪʘʡ 

ʭʘʨʴʮʫʫʣʘʭʘʜ ñɹʘʛʘ ʙʦʭʠʨʜʦʣʪʦʡò ʙʫʶʫ III ʟʵʨʛʠʡʥ ʫʩʥʳ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʯ 

ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʦʚ. 

× ʊʫʫʣ ʛʦʣʳʥ ʫʩʥʳ Cl- ʙʦʣʦʥ ɹʍʍ-ʠʡʛ ʪʦʦʮʦʦʣʦʭʦʜ ʟʦʨʠʫʣʞ ʭʠʡʤʵʣ ʦʶʫʥ ʫʭʘʘʥʳ 

(ANN) ʟʘʛʚʘʨʳʥ ʭʦʸʨ ᴇᴇʨ ʘʣʛʦʨʠʪʤʳʛ ʘʰʠʛʣʘʩʘʥ. ʉʫʜʘʣʛʘʘʥʘʘʩ ʭʘʨʘʭʘʜ BR 

ʘʣʛʦʨʠʪʤʘʘʨ ʙʵʣʪʛʵʛʜʩʵʥ CLBR 11-9-1 ʟʘʛʚʘʨ ʥʴ Cl--ʠʡʥ ʢʦʥʮʝʥʪʨʘʮʠʡʛ 

ʪʦʦʮʦʦʣʦʭ LM-ʵʵʨ ʙʵʣʪʛʵʛʜʩʵʥ ʘʣʛʦʨʠʪʤʵʵʩ ʠʣװװ ʛʘʨʩʘʥ ʙʘʡʥʘ. ʍʘʨʠʥ BR 

ʘʣʛʦʨʠʪʤʘʘʨ ʙʵʣʪʛʵʛʜʩʵʥ BODBR 11-12-1 ʟʘʛʚʘʨ ʥʴ ɹʍʍ-ʠʡʥ ʢʦʥʮʝʥʪʨʘʮʠʡʛ 

ʪʦʦʮʦʦʣʦʭʜʦʦ LM-ʵʵʨ ʙʵʣʪʛʵʛʜʩʵʥ ʘʣʛʦʨʠʪʤʵʵʩ ʠʣװװ ʛʘʨʩʘʥ. ʕʥʵ ʥʴ BR ʘʣʛʦʨʠʪʤ 

ʥʴ ᴇʛᴇʛʜʣʠʡʥ ʪʦʦ ʙʘʛʘʪʘʡ ʪʦʭʠʦʣʜʦʣʜ LM ʘʣʛʦʨʠʪʤʘʘʩ ʠʣװװ ʥʘʨʠʡʚʯʣʘʣʪʘʡ 

ʙʦʣʦʭʳʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ʎʘʘʰʠʣʙʘʣ, ʭʠʡʤʵʣ ʦʶʫʥ ʫʭʘʘʥʜ ʩʫʫʨʠʣʩʘʥ 

ʟʘʛʚʘʨʯʣʘʣʳʥ ʘʨʛʫʫʜʳʛ ʘʰʠʛʣʘʥ ʊʫʫʣ ʛʦʣʳʥ ʫʩʥʳ ʯʘʥʘʨʳʛ ʩʘʡʞʨʫʫʣʘʭʘʜ 

ʘʰʠʛʣʘʞ ʙʦʣʥʦ.  
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a 

VI. ʍɸɺʉʈɸʃʊ 

ʍʘʚʩʨʘʣʪ-1 
ɹ-ʩʪʘʥʮ ʙʦʣʦʥ ʵʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʘʛʫʫʣʛʘ, ʤʢʛ/ʣ (2021 ʦʥ) 

 

ʜװװʣʵʣʪװװʟת
MNS 

0900:2018
ɹ ʩʪʘʥʮʍʫʜʘʛ-1ʍʫʜʘʛ-3ʍʫʜʘʛ-4ʍʫʜʘʛ-5ʍʫʜʘʛ-6ʍʫʜʘʛ-7ʍʫʜʘʛ-8ʍʫʜʘʛ-9ʍʫʜʘʛ-11ʍʫʜʘʛ12ʍʫʜʘʛ-13ʍʫʜʘʛ-14ʍʫʜʘʛ-15ʍʫʜʘʛ-16

ʊʨʠʭʣʦʨʬʪʦʨʪʤʝʪʘʥ 0 0.202 0 0 0 0 0 0 0 0 0 0.174 0 0 0

1,1-ʜʠʭʣʦʨʵʪʝʥ 0 0 0 0 0 0 0 0 0 0 0 0.123 0 0 0

ɼʠʭʣʦʨʤʝʪʘʥ 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,2-ʜʠʭʣʦʨʵʪʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,1-ʜʠʭʣʦʨʵʪʘʥ 20 0 0 0 0 0 0 0 0.066 0 0 0 0 0 0 0

1,2-ʜʠʭʣʦʨʵʪʝʥ 0-0.91 0.392 0.15 0.207 0 0 0 0 0 0 0 0.92 0 0 0

ʄʊɹʕ 0-0.32 0.809 0 0.174 0.162 0 0 0 0 0 0 0 0 0 0

ʍʣʦʨʦʬʦʨʤ 300 0.06-26.48 0.068 0 0 0 0 0 0 0 0 0 0.415 0 0.019 0

ɹʨʦʤʭʣʦʨʤʝʪʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,1,1-ʊʨʠʭʣʦʨʵʪʘʥ- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ʊʝʪʨʘʭʣʦʨʤʝʪʘʥ - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ɹʝʥʟʦʣ 100 0-0.17 0 0 0 0 0 0.197 0 0.129 0 0 0 0 0 0

ʊɸʄʕ - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ʊʨʠʭʣʦʨʵʪʠʣʝʥ 20 0.62-0.93 1.136 0.678 0.699 0.315 0 0 0.31 0 0 0 2.079 0.195 0 0

1,2-ʜʠʭʣʦʨ ʧʨʦʧʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ɼʠʙʨʦʤʤʝʪʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ɹʨʦʤʦʜʠʭʣʦʨʦʤʝʪʘʥ60 0.91-16.19 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ʊʦʣʫʦʣ 700 0-7.79 0.656 0.168 0.175 0 0 0.188 0.169 0.204 0.18 0 0 0.174 0.159 0.212

1,1,2-ʊʨʠʭʣʦʨʵʪʘʥ- 0 3.183 0 0 0 0 0 0 0 0 1.238 5.013 4.533 0 0

ʊʝʪʨʘʭʣʦʨʵʪʠʣʝʥ 40 0.53-1.48 1.752 0.537 0.499 0.248 0 0 0.179 0 0 0 2.543 0.274 0.229 0

ɼʠʙʨʦʤʦʭʣʦʨʦʤʝʪʘʥ100 3.91-18.56 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,2-ʜʠʙʨʦʤʵʪʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,1,1,2-ʊʝʪʨʘʭʣʦʨʵʪʘʥ,                 

ʭʣʦʨʪ ʙʝʥʟʦʣ
- 0 0.328 0 0 0 0 0 0 0 0 0 0 0 0 0.231

ʕʪʠʣʙʝʥʟʦʣ 30 0-0.28 0 0.26 0.273 0.267 0 0.269 0.263 0.268 0.277 0 0 0 0.289 0

ʤ,ʧ-ʂʩʠʣʦʣ 500 0-0.09 0 0 0 0 0 0.095 0.088 0.091 0.104 0 0 0 0 0

ʦ-ʂʩʠʣʦʣ, ʉʪʠʨʝʥ20 0-0.27 0 0 0 0 0 0 0 0 0 0 0 0 0.299 0.171

ɹʨʦʤʦʬʦʨʤ 100 0.4-7.42 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ʀʟʦʧʨʦʧʠʣʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,1,2,2-ʊʝʪʨʘʭʣʦʨʵʪʘʥ- 0 0.26 0 0 0 0 0 0 0 0 0 0 0 0 0

ɹʨʦʤʪʙʝʥʟʦʣ - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ʇʨʦʧʠʣʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0 0.043 0

2-ʭʣʦʨʪʦʣʫʦʣ - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,3,5-ʊʨʠʤʝʪʠʣʙʝʥʟʦʣ- 0-0.12 0 0.043 0.048 0.026 0 0 0.178 0.033 0.247 0 0 0 0 0

4-ʭʣʦʨʪʦʣʫʦʣ - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,2,4-ʊʨʠʤʝʪʠʣʙʝʥʟʦʣ- 0.13-0.14 0.185 0.185 0.185 0.132 0 0.189 0.198 0.176 0.221 0.138 0.193 0.193 0.155 0
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b 

ʍʘʚʩʨʘʣʪ-1ʘ 

ɹ-ʩʪʘʥʮ ʙʦʣʦʥ ʵʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʘʛʫʫʣʛʘ, ʤʢʛ/ʣ (2022 ʦʥ) 

 

ʜװװʣʵʣʪװװʟת
MNS 

0900:2018
ɹ ʩʪʘʥʮʍʫʜʘʛ-1 ʍʫʜʘʛ-7ʍʫʜʘʛ-8ʍʫʜʘʛ-9ʍʫʜʘʛ-10ʍʫʜʘʛ-16ʍʫʜʘʛ-1 ʍʫʜʘʛ-7ʍʫʜʘʛ-8ʍʫʜʘʛ-9ʍʫʜʘʛ-10ʍʫʜʘʛ-16

ʊʨʠʭʣʦʨʬʪʦʨʪʤʝʪʘʥ 0 0 0 0 0 0 0 0.361 0 0.38 0 0 0

1,1-ʜʠʭʣʦʨʵʪʝʥ 0 0 0 0 0 0 0 0 0 0 0 0 0

ʪʨʘʥʩ-1,2-ʜʠʭʣʦʨʵʪʝʥ 0 0 0 0 0 0 0 0 0 0 0 0 0

ʄʊɹʕ 0 0 0 0 0 0 0 0 0 0 0 0 0

1,1-ʜʠʭʣʦʨʵʪʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0

ʮʠʩ-1,2-ʜʠʭʣʦʨʵʪʝʥ 0.382 9.124 0.072 0 0 0 0 11.338 0 0 0 0 0

ʍʣʦʨʦʬʦʨʤ 300 6.477 0.202 0.018 0 1.908 0.116 0 0.258 0.064 2.95 1.677 0.161 0

1,1,1-ʊʨʠʭʣʦʨʵʪʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0

ʊʝʪʨʘʭʣʦʨʤʝʪʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0

1,1-ʜʠʭʣʦʨʧʨʦʧʝʥ 0.153 0 0 0 0 0 0 0 0 0 0 0 0

ɹʝʥʟʦʣ 100 0 0 0 0 0 0 0 0 0 0 0 0 0

1,2-ʜʠʭʣʦʨʵʪʘʥ 30 0 0 0 0 0 0 0 0 0 0 0 0 0

ʊɸʄʕ 0 0 0 0 0 0 0 0 0 0 0 0 0

ʊʨʠʭʣʦʨʵʪʠʣʝʥ 20 0.736 9.199 0.66 0 0 0 0 10.694 0.785 6.929 0 0 0

1,2-ʜʠʭʣʦʨʧʨʦʧʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0

ɼʠʙʨʦʤʤʝʪʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0

ɹʨʦʤʦʜʠʭʣʦʨʦʤʝʪʘʥ 60 12.021 0 0 0 0 0 0 0 0 0.395 0 0 0

ʪʨʘʥʩ-1,3-ʜʠʭʣʦʨʧʨʦʧʝʥ 0 0 0 0 0 0 0 0 0 0 0 0 0

ʊʦʣʫʦʣ 700 74.689 0.131 0.124 0 0.138 0.133 0.13 0.399 0.357 0.324 0.456 1.014 1.117

1,1,2-ʊʨʠʭʣʦʨʵʪʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0

ʊʝʪʨʘʭʣʦʨʵʪʠʣʝʥ 40 0.877 8.8 0.381 0 0 0 0 10.34 0.505 3.334 0 0 0.694

ɼʠʙʨʦʤʦʭʣʦʨʦʤʝʪʘʥ 100 20.433 0 0 0 0 0 0 0 0 0 0 0 0

1,2-ʜʠʙʨʦʤʵʪʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0

ʍʣʦʨʪ ʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0

1,1,1,2-ʊʝʪʨʘʭʣʦʨʵʪʘʥ, ʭʣʦʨʪ ʙʝʥʟʦʣ0 0 0 0 0 0 0 0 0 0 0 0 0

ʕʪʠʣʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0

ʤ,ʧ-ʂʩʠʣʦʣ 500 0.22 0.216 0.214 0.207 0.219 0.211 0.215 0.211 0.209 0.209 0.207 0.206 0.209

ʦ-ʂʩʠʣʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0

ʉʪʠʨʝʥ 20 0.256 0 0 0 0 0 0 0 0 0 0 0 0

ɹʨʦʤʦʬʦʨʤ 100 0.38 0 0 0 0 0 0 0 0 0 0 0 0

ʀʟʦʧʨʦʧʠʣʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0

ɹʨʦʤʪʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0

1,2,3-ʪʨʠʭʣʦʨʧʨʦʧʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0

ʥ-ʧʨʦʧʠʣʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0

2-ʭʣʦʨʪʦʣʫʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0

4-ʭʣʦʨʪʦʣʫʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0

1,3,5-ʊʨʠʤʝʪʠʣʙʝʥʟʦʣ 0.138 0 0 0 0 0 0 0 0 0 0 0 0

ʪʝʨʪ-ʙʫʪʠʣʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0

1,2,4-ʊʨʠʤʝʪʠʣʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0

ʩʝʢ-ʙʫʪʠʣʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0

1,3-ʜʠʭʣʦʨʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0

1,4-ʜʠʭʣʦʨʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0

ʧ-ʠʟʦʧʨʦʧʠʣʪʦʣʫʦʣ 0.186 0.186 0.18 0.188 0.184 0.178 0 0 0.181 0 0 0 0

1,2-ʜʠʭʣʦʨʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0

ɹʫʪʠʣʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0

1,2-ʜʠʙʨʦʤ-3- ʭʣʦʨʧʨʦʧʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0

1,2,4-ʊʨʠʭʣʦʨʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0

ɻʝʢʩʘʭʣʦʨʙʫʪʘʜʠʝʥ 0 0 0 0 0 0 0 0 0 0 0 0 0

ʅʘʬʪʘʣʝʥ 0.146 0 0 0 0 0 0 0 0 0 0 0 0

1,2,3-ʊʨʠʭʣʦʨʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0
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c 

ʍʘʚʩʨʘʣʪ-2 
ɺ-ʩʪʘʥʮ, ʵʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜ, ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʫʩʥʳ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʘʛʫʫʣʛʘ, ʤʢʛ/ʣ (2021 ʦʥ) 

 

ʜװװʣʵʣʪװװʟת
MNS 

0900:2018
ɺ ʩʪʘʥʮʍʫʜʘʛ-1ʍʫʜʘʛ-2ʍʫʜʘʛ-3ʍʫʜʘʛ-4ʍʫʜʘʛ-5ʍʫʜʘʛ-6ʍʫʜʘʛ-7ʍʫʜʘʛ-8ʍʫʜʘʛ-9ʍʫʜʘʛ-11

ɹʘʷʥʛʦʣ 

ʛװʥʠʡ ʭʫʜʘʛ -2

ɹʘʷʥʛʦʣ 

ʭʵʨʵʛʣʵʛʯ

ʊʨʠʭʣʦʨʬʪʦʨʪʤʝʪʘʥ 0-0.14 0 0 0 0 0 0 0 0 0 0 0 0

1,1-ʜʠʭʣʦʨʵʪʝʥ 0 0 0 0 0 0 0 0 0 0 0 0 0

ɼʠʭʣʦʨʤʝʪʘʥ 20 0 0 0 0 0 0 0 0 0 0 0 0 0

1,2-ʜʠʭʣʦʨʵʪʘʥ 30 0 0 0 0 0 0 0 0 0 0 0 0 0

1,1-ʜʠʭʣʦʨʵʪʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0

1,2-ʜʠʭʣʦʨʵʪʝʥ 0-0.15 0 0.212 0.089 0 0 0 0 0.289 0 0 0 0

ʄʊɹʕ 0 0.759 0 0 0 0.284 0 0 0 0 0 0 0

ʍʣʦʨʦʬʦʨʤ 300 0-0.63 0.686 0.266 0 0 0.259 0 0 0.706 0 0 0 0

ɹʨʦʤʭʣʦʨʤʝʪʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0

1,1,1-ʊʨʠʭʣʦʨʵʪʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0

ʊʝʪʨʘʭʣʦʨʤʝʪʘʥ 0.15 0 0 0.035 0 0 0 0 0.346 0 0 0 0

ɹʝʥʟʦʣ 10 0 0 0 0 0 0 0 0 0 0 0 0 0

ʊɸʄʕ 0 0 0 0 0 0 0 0 0 0 0 0 0

ʊʨʠʭʣʦʨʵʪʠʣʝʥ 20 0-5.16 1.646 3.178 1.769 0.225 0 0 0 30.705 4.212 0 0 0

1,2-ʜʠʭʣʦʨ ʧʨʦʧʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0

ɼʠʙʨʦʤʤʝʪʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0

ɹʨʦʤʦʜʠʭʣʦʨʦʤʝʪʘʥ 60 0-1.2 0 0 0 0 0 0 0 0 0 0 0 0

ʊʦʣʫʦʣ 700 0-0.34 0.337 0 0.17 0.173 0.167 0.159 0 4.15 0.183 37.619 0 0

1,1,2-ʊʨʠʭʣʦʨʵʪʘʥ - 0 5.99 0 0 0 0 0 0 3.233 0 0.793 0 0

ʊʝʪʨʘʭʣʦʨʵʪʠʣʝʥ 40 0-3.3 1.872 2.712 1.565 0.728 0.251 1.501 0 8.082 2.39 0 0 0

ɼʠʙʨʦʤʦʭʣʦʨʦʤʝʪʘʥ 100 3.39 0 0 0 0 0 0 0 0 0 0 0 0

1,2-ʜʠʙʨʦʤʵʪʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0

1,1,1,2-ʊʝʪʨʘʭʣʦʨʵʪʘʥ, ʭʣʦʨʪ ʙʝʥʟʦʣ- 0 0.275 0 0 0 0 0 0 0 0 0.277 0 0

ʕʪʠʣʙʝʥʟʦʣ 300 0-0.27 0.265 0 0 0.262 0 0 0 0.269 0 0.3

ʤ,ʧ-ʂʩʠʣʦʣ 500 0-0.09 0 0 0 0 0.091 0 0.117 0 0

ʦ-ʂʩʠʣʦʣ, ʉʪʠʨʝʥ 20 0-0.21 0 0 0 0 0.218 0 0.266 0 0

ɹʨʦʤʦʬʦʨʤ 100 0-3.3 0 0 0 0 2.934 0 0 0 0

ʀʟʦʧʨʦʧʠʣʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0

1,1,2,2-ʊʝʪʨʘʭʣʦʨʵʪʘʥ 0 0.324 0 0 0 0 0 0 0 0

ɹʨʦʤʪʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0

ʇʨʦʧʠʣʙʝʥʟʦʣ 0 0 0 0 0 0 0 0.084 0 0

2-ʭʣʦʨʪʦʣʫʦʣ 0 0 0 0 0 0 0 0 0 0

1,3,5-ʊʨʠʤʝʪʠʣʙʝʥʟʦʣ 0-0.09 0 0 0 0.039 0 0.054 0.028 0

4-ʭʣʦʨʪʦʣʫʦʣ 0 0 0 0 0 0 0 0 0

1,2,4-ʊʨʠʤʝʪʠʣʙʝʥʟʦʣ 0-0.19 0.128 0.127 0.125 0.148 0.156 0.204 0.18 0.207
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d 

ʍʘʚʩʨʘʣʪ-2ʘ 
ɺ-ʩʪʘʥʮ, ʵʭ ϾϾʩʚʵʨʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʘʛʫʫʣʛʘ, ʤʢʛ/ʣ (2022 ʦʥ) 

 

ʜװװʣʵʣʪװװʟת
MNS 

0900:2018
ʍʫʜʘʛ-10ʍʫʜʘʛ-11ʍʫʜʘʛ-5ʍʫʜʘʛ-4ʍʫʜʘʛ-3ʍʫʜʘʛ-2ʍʫʜʘʛ-1ʍʫʜʘʛ-6ʍʫʜʘʛ-8ʍʫʜʘʛ-9ʍʫʜʘʛ-8ʍʫʜʘʛ-6ʍʫʜʘʛ-1ʍʫʜʘʛ-4ʍʫʜʘʛ-11ʍʫʜʘʛ-10

ʊʨʠʭʣʦʨʬʪʦʨʪʤʝʪʘʥ 0 0.257 0.293 0 0 0 0 0.493 0 0.472 0 0 0 0 0 0.583

1,1-ʜʠʭʣʦʨʵʪʝʥ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ʪʨʘʥʩ-1,2-ʜʠʭʣʦʨʵʪʝʥ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ʄʊɹʕ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,1-ʜʠʭʣʦʨʵʪʘʥ 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ʮʠʩ-1,2-ʜʠʭʣʦʨʵʪʝʥ 20 0.349 0 0 0 0.285 0.502 0.461 0.313 0.187 0.267 0.16 0.496 0.559 0 0 0.465

ʍʣʦʨʦʬʦʨʤ 300 1.364 2.879 1.37 0.061 0.507 0 0.672 1.024 0.079 1.099 0.152 1.244 1.303 0.095 0 1.89

1,1,1-ʊʨʠʭʣʦʨʵʪʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ʊʝʪʨʘʭʣʦʨʤʝʪʘʥ 0.477 0 0 0 0 0 0 0.259 0 0.289 0 0.405 0 0 0 0.927

1,1-ʜʠʭʣʦʨʧʨʦʧʝʥ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ɹʝʥʟʦʣ 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,2-ʜʠʭʣʦʨʵʪʘʥ 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ʊɸʄʕ - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ʊʨʠʭʣʦʨʵʪʠʣʝʥ 20 13.313 2.752 1.109 0.617 4.692 2.867 4.402 22.853 1.618 18.356 1.932 31.636 6.298 1.607 0 16.468

1,2-ʜʠʭʣʦʨʧʨʦʧʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ɼʠʙʨʦʤʤʝʪʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ɹʨʦʤʦʜʠʭʣʦʨʦʤʝʪʘʥ 60 0 0.455 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ʪʨʘʥʩ-1,3-ʜʠʭʣʦʨʧʨʦʧʝʥ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ʊʦʣʫʦʣ 700 3.0674 0.446 1.243 0.34 1.223 0 0.334 1.33 0.768 1.282 0.334 1.19 0.779 0.778 0.374 0.909

1,1,2-ʊʨʠʭʣʦʨʵʪʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ʊʝʪʨʘʭʣʦʨʵʪʠʣʝʥ 40 7.785 1.825 0.914 0.876 3.098 2.507 3.079 11.584 1.042 10.069 1.095 14.147 5.348 1.325 0 9.29

ɼʠʙʨʦʤʦʭʣʦʨʦʤʝʪʘʥ 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,2-ʜʠʙʨʦʤʵʪʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ʍʣʦʨʪ ʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,1,1,2-ʊʝʪʨʘʭʣʦʨʵʪʘʥ, ʭʣʦʨʪ ʙʝʥʟʦʣ0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ʕʪʠʣʙʝʥʟʦʣ 300 0.22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ʤ,ʧ-ʂʩʠʣʦʣ 500 0 0.206 0.213 0.212 0.213 0 0 0.212 0.212 0.217 0.217 0.211 0.212 0.206 0.209 0.208

ʦ-ʂʩʠʣʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ʉʪʠʨʝʥ 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ɹʨʦʤʦʬʦʨʤ 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ʀʟʦʧʨʦʧʠʣʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0.141 0 0 0 0 0

ɹʨʦʤʪʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,2,3-ʪʨʠʭʣʦʨʧʨʦʧʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ʥ-ʧʨʦʧʠʣʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2-ʭʣʦʨʪʦʣʫʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4-ʭʣʦʨʪʦʣʫʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,3,5-ʊʨʠʤʝʪʠʣʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ʪʝʨʪ-ʙʫʪʠʣʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,2,4-ʊʨʠʤʝʪʠʣʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ʩʝʢ-ʙʫʪʠʣʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,3-ʜʠʭʣʦʨʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,4-ʜʠʭʣʦʨʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ʧ-ʠʟʦʧʨʦʧʠʣʪʦʣʫʦʣ 0.182 0.18 0.182 0.181 0.182 0.223 0.176 0.179 0.18 0.182 0 0 0 0 0 0

1,2-ʜʠʭʣʦʨʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ɹʫʪʠʣʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,2-ʜʠʙʨʦʤ-3-ʭʣʦʨʧʨʦʧʘʥ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,2,4-ʊʨʠʭʣʦʨʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ɻʝʢʩʘʭʣʦʨʙʫʪʘʜʠʝʥ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ʅʘʬʪʘʣʝʥ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,2,3-ʊʨʠʭʣʦʨʙʝʥʟʦʣ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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a 

ʍʘʚʩʨʘʣʪ -3 

ɹʘʷʥʟϾʨʭ ʜϾϾʨʛʠʡʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʬʠʟʠʢ-ʭʠʤʠʡʥ ϾʟϾϾʣʵʣʪ 

 

ˉ ʍʦʨʦʦʉʦʨʴʮ ʘʚʩʘʥ ʛʘʟʨʳʥ ʥʵʨʨʅ
EC, 

mS/m

ORP, 

mV

TDS, 

ppm

1 ʅ.ɸʜʲʷʘʩװʨʵʥʛʠʡʥ ʭʫʜʛʠʡʥ 7.86 29.8 233 77

2 2ɹ ʭʵʩʛʠʡʥ ʭʫʜʘʛ7.41 103.4 249 262

3 11-ʨ ʭʦʨʦʦʥʳ ʭʫʜʘʛ7.48 55.2 277 202

4 ɹʘʷʥʙʫʣʘʛʠʡʥ ʭʫʜʘʛ7.42 76.2 258 285

5 ʆʶʫʥʙʠʣʵʛʠʡʥ ʭʫʜʘʛ7.48 78.3 268 284

6 409-ʨ ʭʦʨʠʭ ʘʥʛʠʡʥ ʭʫʜʘʛ7.9 36.1 269 101

7 ʊʦʚʯʦʦʥʳ ʭʫʜʘʛ 7.63 35 278 134

8 ʍᴇʭ ʪʵʥʛʵʨ ʭʦʪʭʦʥʳ ʭʫʜʘʛ7.69 22.4 283 84

9 ʎ.ɼʘʚʘʘʞʘʚʳʥ ʭʫʜʘʛ7.55 50.7 265 185

10 ñʉʘʡʭʘʥò ʜʵʣʛװװʨʠʡʥ ʭʫʜʘʛ7.75 41.7 254 157

11 ɼ.ɸʶʫʨʟʘʥʳʥ ʭʫʜʘʛ7.84 41.2 260 154

12 ʕʤʠʡʥ ʫʨʛʘʤʣʳʥ ʭʫʜʘʛ7.53 42.7 258 164

13 ñʍʦʸʫʣʘʘ ʭװװò ʍʍʂ-ʥʳ ʭʫʜʘʛ7.63 54.6 243 143

14 ɹ.ʅʘʩʘʥʞʘʨʛʘʣʳʥ ʭʫʜʘʛ7.54 71.2 247 202

15 ɹʘʨʫʫʥ ʜʵʥʞʠʡʥ ʭʫʜʘʛ8.14 50.7 236 130

16 ʊᴇʚʠʡʥ 30-ʨ ʭʫʜʘʛ8.06 49.3 237 129

17 ɾ.ʏʫʣʫʫʥʥʷʤʳʥ ʭʫʜʘʛ8.04 40.7 236 103

18 ʅ.ʎʵʜʵʚʜʦʨʞʠʡʥ ʭʫʜʘʛ8.13 38.2 233 101

19 ɿʘʭʠʨʛʘʘʥʳ ʭʫʜʘʛ7.96 38.6 237 112

20 ʊʫʫʣʳʥ 2-ʨ ʭʫʜʘʛ7.77 52.8 243 139

21 ʊʫʫʣʳʥ ʜʵʵʜ ʭʵʩʛʠʡʥ ʭʫʜʘʛ7.92 38.6 240 101

22 ʊʫʫʣʳʥ 3-ʨ ʭʫʜʘʛ7.91 44.3 238 118

23 ɻʷʣʘʣʟʘʭʳʥ ʭʫʜʘʛ8.3 32.4 232 84

24 ʊᴇʚʠʡʥ ʭʫʜʘʛ 8.36 40.2 227 110

25 ʊᴇʨ ʅʘʨʘʥ ʍʍʂ ʭʫʜʘʛ8.34 41.2 228 107

26 ʍʫʡʥʜʘʡʥ 1-ʨ ʭʫʜʘʛ8.2 45.8 234 111

27 ʍʫʡʥʜʘʡʥ 2-ʨ ʭʫʜʘʛ8.06 35.7 235 89

28 ɸʨʮʘʪʳʥ 1-ʨ ʭʫʜʘʛ8.02 35.1 233 89

29 ɸʨʮʘʪʳʥ 2-ʨ ʭʫʜʘʛ8.03 34.9 232 93

30 ɸʨʮʘʪʳʥ 3-ʨ ʭʫʜʘʛ8.19 30.7 228 78

31 ɸʨʮʘʪʳʥ 4-ʨ ʭʫʜʘʛ8.22 35.2 229 92

32 ɹʫʣʛʠʡʥ ʘʤʥʳ ʭʫʜʘʛ8.03 36.6 237 93

33 ʆʶʫʥʮʵʮʵʛʠʡʥ ʭʫʜʘʛ8.18 27.6 230 75

34 ʋʣʠʘʩʪʘʡʥ ʬʝʨʤʠʡʥ ʭʫʜʘʛ7.81 24.9 241 63

35 ʍʘʜʘʪʳʥ ʘʤʥʳ ʭʫʜʘʛ8.14 38.7 235 73

36 ʕʨװװʣ ʄʵʥʜʠʡʥ ʊᴇʚʠʡʥ ʭʫʜʘʛ8.15 48.9 234 128

37 ɼʵʣʭʠʡʥ ʟᴇʥʛʠʡʥ ʭʫʜʘʛ8.1 43.5 238 114

38 ʄ.ɼʦʨʞʜʘʚʘʛʠʡʥ ʭʫʜʘʛ7.3 74.8 128 270

39 ɼ.ʉװʭʙʘʘʪʘʨʳʥ ʭʫʜʘʛ7.53 43.7 135 166

40 ɼʵʣʭʠʡʥ ʟᴇʥʛʠʡʥ ʭʫʜʘʛ7.28 44 147 163

41 ɾ.ɹʘʪʮʵʮʵʛʠʡʥ ʭʫʜʘʛ7.62 40.8 154 158

42 ʎ.ʎʵʨʵʥʜʫʣʘʤʳʥ ʭʫʜʘʛ7.65 39.1 155 152

43 ʃ.ʉװʭʙʘʘʪʘʨʳʥ ʭʫʜʘʛ7.58 40.5 154 157

44 ʎ.ʊʘʤʘʨʘʛʠʡʥ ʭʫʜʘʛ7.63 48.2 162 176

45 ɼ.ɿʦʨʠʛʪʳʥ ʭʫʜʘʛ7.7 47.6 179 151

46 ʄ.ʎʵʨʵʥʜʦʨʞʠʡʥ ʭʫʜʘʛ7.58 97.8 179 358

47 ɻװʥʠʡ ʭʫʜʘʛ 7.59 43.6 183 151

48 ñʋʥʜʘʨʛʘò ʭʘʣʫʫʥ ʫʩʥʳ ʭʫʜʘʛ7.27 39.6 363 151

49 ʅʠʡʪʠʡʥ ʛװʥʠʡʥ ʭʫʜʘʛ7.34 35.9 334 131

50 6-ʨ ʮʵʮʵʨʣʵʛʠʡʥ ʭʫʜʘʛ7.47 51.2 303 197

51 ɻװʝʥʛʠʡʥ ʭʫʜʘʛ 7.48 25.9 323 102

52 015-ʨ ʮʵʨʛʠʡʥ ʘʥʛʠʡʥ ʭʫʜʘʛ7.21 47.2 298 177

53 ɹʘʪʙʘʘʪʘʨʳʥ ʭʫʜʘʛ7.52 49.2 291 185

54 ɾʘʨʛʘʣʘʥʪ ʜʵʣʛװװʨʠʡʥ ʭʫʜʘʛ7.5 41.7 303 157

55 ʏ.ɹʘʷʨʩʘʡʭʘʥʳ ʭʫʜʘʛ7.52 40.5 187 149

6.5-8.5 100 - -
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b 

ʍʘʚʩʨʘʣʪ -3ʘ 

ɹʘʷʥʟϾʨʭ ʜϾϾʨʛʠʡʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʭʫʜʛʠʡʥ ʫʩʥʳ ʢʘʪʠʦʥʳ ʥʘʡʨʣʘʛʘ, ʤʛ/ʣ 

 

ˉ ʍʦʨʦʦʉʦʨʴʮ ʘʚʩʘʥ ʛʘʟʨʳʥ ʥʵʨʇʀʏ

ʅʠʡʪ 

ʭʘʪʫʫʣʘʛ, 

ʤʛ-ʵʢʚ/ʣ

Na
+

K
+

Ca
2+

Mg
2+ NH4

+ Feʥʠʡʪ

1 ʅ.ɸʜʲʷʘʩװʨʵʥʛʠʡʥ ʭʫʜʘʛ4.08 3 12 1.6 44 9.7 - -

2 2ɹ ʭʵʩʛʠʡʥ ʭʫʜʘʛ 2.4 8.8 376 3.2 134 25.5 0.03 -

3 11-ʨ ʭʦʨʦʦʥʳ ʭʫʜʘʛ3.25 4.7 19.8 0.8 76.1 10.9 0.01 -

4 ɹʘʷʥʙʫʣʛʠʡʥ ʭʫʜʘʛ3.63 6.8 33.4 0.8 96.1 24.3 0.04 -

5 ʆʶʫʥʙʠʣʵʛʠʡʥ ʭʫʜʘʛ3.05 7.2 2.9 0.9 60.1 51.1 - -

6 409-ʨ ʭʦʨʠʭ ʘʥʛʠʡʥ ʭʫʜʘʛ2.43 2.8 9.1 1 36 12.2 - -

7 ʊʦʚʯʦʦʥʳ ʭʫʜʘʛ 2.72 3 18.9 1.5 48 7.3 - -

8 ʍᴇʭ ʪʵʥʛʵʨ ʭʦʪʭʦʥʳ ʭʫʜʘʛ2.88 2.2 23.1 0.8 28 9.7 - -

9 ʎ.ɼʘʚʘʘʞʘʚʳʥ ʭʫʜʘʛ3.21 4.4 19.8 0.9 64.1 14.6 - -

10 ñʉʘʡʭʘʥò ʜʵʣʛװװʨʠʡʥ ʭʫʜʘʛ2.64 3.2 29.7 0.7 52.1 7.3 - -

11 ɼ.ɸʶʫʨʟʘʥʳ ʭʫʜʘʛ2.31 3.4 29.3 0.5 48 12.2 0.02 -

12 ʕʤʠʡʥ ʫʨʛʘʤʣʳʥ ʭʫʜʘʛ3.3 3.6 26.8 1.1 58.1 8.5 - -

13 ñʍʦʸʫʣʘʘ ʭװװò ʍʍʂ-ʥʳ ʭʫʜʘʛ2.88 5.1 20.5 2.5 78.1 14.6 0.01 -

14 ɹ.ʅʘʩʘʥʞʘʨʛʘʣʳʥ ʭʫʜʘʛ6.08 6.1 26.6 3 100 13.4 - -

15 ɹʘʨʫʫʥ ʜʵʥʞʠʡʥ ʭʫʜʘʛ2.56 5.1 20.5 1.1 76.1 15.8 0.04 -

16 ʊᴇʚʠʡʥ 30-ʨ ʭʫʜʘʛ2.8 4.7 19 0.7 76.1 10.9 - -

17 ɾ.ʏʫʣʫʫʥʥʷʤʳʥ ʭʫʜʘʛ2.4 4.1 14.5 0.7 60.1 13.4 - -

18 ʅ.ʎʵʜʵʚʜʦʨʞʠʡʥ ʭʫʜʘʛ3.28 3.9 6.2 0.6 58.1 12.2 0.02 -

19 ɿʘʭʠʨʛʘʘʥʳ ʭʫʜʘʛ3.52 4.1 14.4 1.2 60.1 13.4 - -

20 ʊʫʫʣʳʥ 2-ʨ ʭʫʜʘʛ 4.4 5.1 18.3 0.5 84.1 10.9 0.01 -

21 ʊʫʫʣʳʥ ʜʵʵʜ ʭʵʩʛʠʡʥ ʭʫʜʘʛ5.36 3.9 7.8 0.5 58.1 12.2 0.01 -

22 ʊʫʫʣʳʥ 3-ʨ ʭʫʜʘʛ4.72 4.3 17.5 0.5 64.1 13.4 - -

23 ɻʷʣʘʣʟʘʭʳʥ ʭʫʜʘʛ 4 3.4 12.3 0.3 48 12.2 - -

24 ʊᴇʚʠʡʥ ʭʫʜʘʛ 4 3.4 12.3 0.3 48 12.2 - -

25 ñʊᴇʨ ʅʘʨʘʥò ʜʵʣʛװװʨʠʡʥ ʭʫʜʘʛ4.24 3.8 21.8 1.5 54.1 13.4 0.01 -

26 ʍʫʡʥʜʘʡʥ 1-ʨ ʭʫʜʘʛ3.6 4.8 14 0.5 68.1 17 - -

27 ʍʫʡʥʜʘʡʥ 2-ʨ ʭʫʜʘʛ1.52 3.4 13.4 0.6 56.1 7.3 - -

28 ɸʨʮʘʪʳʥ 1-ʨ ʭʫʜʘʛ6.32 3.6 15.7 0.8 58.1 8.5 0.04 -

29 ɸʨʮʘʪʳʥ 2-ʨ ʭʫʜʘʛ6.96 3.5 18.9 0.6 56.1 8.5 - -

30 ɸʨʮʘʪʳʥ 3-ʨ ʭʫʜʘʛ2.08 2.9 19.3 0.5 50.1 4.9 0.01 -

31 ɸʨʮʘʪʳʥ 4-ʨ ʭʫʜʘʛ5.52 3.7 5.9 0.5 50.1 14.6 0.01 0.23

32 ɹʫʣʛʠʡʥ ʘʤʥʳ ʭʫʜʘʛ4.4 3.5 18.5 0.9 58.1 7.3 - -

33 ʆʶʫʥʮʵʮʵʛʠʡʥ ʭʫʜʘʛ5.04 2.8 11.1 0.8 44 7.3 0.03 -

34 ʋʣʠʘʩʪʘʡʥ ʬʝʨʤʠʡʥ ʭʫʜʘʛ2.56 2.3 13.1 1.5 36 6.1 0.02 -

35 ʍʘʜʘʪʳʥ ʘʤʥʳ ʭʫʜʘʛ6.56 3.9 15.1 0.9 60.1 10.9 0.02 -

36 ʕʨװװʣ ʄʵʥʜʠʡʥ ʊᴇʚʠʡʥ ʭʫʜʘʛ3.04 5 13.6 0.9 76.1 14.6 - -

37 ɼʵʣʭʠʡʥ ʟᴇʥʛʠʡʥ ʭʫʜʘʛ4.08 4.7 7 0.5 74.1 12.2 - -

38 ʄ.ɼʦʨʞʜʘʚʘʛʠʡʥ ʭʫʜʘʛ5.93 6.3 38.9 1.4 96.1 18.2 - -

39 ɼ.ʉװʭʙʘʘʪʘʨʳʥ ʭʫʜʘʛ3.87 4 24.5 0.9 60.1 12.2 0.04 -

40 ɼʵʣʭʠʡʥ ʟᴇʥʛʠʡʥ ʭʫʜʘʛ3.21 4 18.6 0.9 62.1 10.9 - -

41 ɾ.ɹʘʪʮʵʮʵʛʠʡʥ ʭʫʜʘʛ4.74 3.8 22 0.7 60.1 9.7 0.04 -

42 ʎ.ʎʵʨʵʥʜʫʣʘʤʳʥ ʭʫʜʘʛ2.88 3.8 17.7 0.8 56.1 12.2 - -

43 ʃ.ʉװʭʙʘʘʪʘʨʳʥ ʭʫʜʘʛ4.16 4 11 0.5 56.1 14.6 - -

44 ʎ.ʊʘʤʘʨʘʛʠʡʥ ʭʫʜʘʛ2.55 4.4 10.5 0.4 64.1 14.6 0.03 -

45 ɼ.ɿʦʨʠʛʪʳʥ ʭʫʜʘʛ 2.8 3.8 9.5 0.8 52.1 14.6 0.03 -

46 ʄ.ʎʵʨʵʥʜʦʨʞʠʡʥ ʭʫʜʘʛ3.3 7.6 40.4 0.8 124 17 - -

47 ɻװʥʠʡ ʭʫʜʘʛ 3.46 3.8 13.5 1.4 52.1 14.6 0.09 -

48 ñʋʥʜʘʨʛʘò ʭʘʣʫʫʥ ʫʩʥʳ ʭʫʜʘʛ6 3.8 13.2 0.4 52.1 14.6 - -

49 ʅʠʡʪʠʡʥ ʛװʥʠʡ ʭʫʜʘʛ3.38 3 21.1 0.3 48 7.3 - 0.2

50 6-ʨ ʮʵʮʵʨʣʵʛʠʡʥ ʭʫʜʘʛ3.4 3.8 15.8 0.6 44 19.5 - -

51 ɻװʝʥʛʠʡʥ ʛװʥʠʡ ʭʫʜʘʛ3.54 2.3 15.9 1.2 36 6.1 - 0.01

52 015-ʨ ʮʵʨʛʠʡʥ ʘʥʛʠʡʥ ʭʫʜʘʛ3.54 4.2 21.3 1.3 68.1 9.7 - -

53 ɹʘʪʙʘʘʪʘʨʳʥ ʭʫʜʘʛ1.73 4.3 23 0.7 68.1 10.9 - -

54 ɾʘʨʛʘʣʘʥʪ ʜʵʣʛװװʨʠʡʥ ʭʫʜʘʛ3.5 3.1 30.5 0.5 54.1 4.9 - -

55 ʏ.ɹʘʷʨʩʘʡʭʘʥʳ ʭʫʜʘʛ3.13 3.6 11.8 0.5 52.1 12.2 - -

10 7 200 - 100 30 1.5 0.3
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ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʙʦʣʦʥ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʩʫʜʘʣʛʘʘ 

 

c 

ʍʘʚʩʨʘʣʪ -3ʙ 

ɹʘʷʥʟϾʨʭ ʜϾϾʨʛʠʡʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʭʫʜʛʠʡʥ ʫʩʥʳ ʘʥʠʦʥʳ ʥʘʡʨʣʘʛʘ, ʤʛ/ʣ 

 

ˉ ʍʦʨʦʦʉʦʨʴʮ ʘʚʩʘʥ ʛʘʟʨʳʥ ʥʵʨCO3
2-

HCO3
-

Cl
- SO4

2-
NO2

-
NO3

-
PO4

3-
F

- ʅʠʡʪ 

ʵʨʜʵʩʞʠʣʪ

1 ʅ.ɸʜʲʷʘʩװʨʵʥʛʠʡʥ ʭʫʜʘʛ- 164.7 14.2 16.5 - 7.52 0.01 - 270.3

2 2ɹ ʭʵʩʛʠʡʥ ʭʫʜʘʛ - 128.1 102.8 865.8 1.17 134.6 0.01 - 1771.1

3 11-ʨ ʭʦʨʦʦʥʳ ʭʫʜʘʛ- 207.4 25.2 41.1 0.02 38 - 1.26 419.4

4 ɹʘʷʥʙʫʣʛʠʡʥ ʭʫʜʘʛ- 231.8 63.1 48.6 0.01 105 0.018 0.24 602.7

5 ʆʶʫʥʙʠʣʵʛʠʡʥ ʭʫʜʘʛ- 195.2 37.9 48.6 0.006 128.4 0.006 0.16 525

6 409-ʨ ʭʦʨʠʭ ʘʥʛʠʡʥ ʭʫʜʘʛ- 146.4 18.9 13.2 - 0.83 - - 237.6

7 ʊʦʚʯʦʦʥʳ ʭʫʜʘʛ - 146.4 12.6 37.9 - 19.6 0.01 1.21 292.2

8 ʍᴇʭ ʪʵʥʛʵʨ ʭʦʪʭʦʥʳ ʭʫʜʘʛ- 146.4 9.5 25.5 - 1.73 - 1.29 244.8

9 ʎ.ɼʘʚʘʘʞʘʚʳʥ ʭʫʜʘʛ- 219.6 15.8 32.9 - 34.28 0.01 1.39 401.9

10 ñʉʘʡʭʘʥò ʜʵʣʛװװʨʠʡʥ ʭʫʜʘʛ- 207.4 18.9 14 - 17.65 0.01 1.7 347.7

11 ɼ.ɸʶʫʨʟʘʥʳ ʭʫʜʘʛ - 195.2 12.6 37 - 22.4 - 1.02 357.3

12 ʕʤʠʡʥ ʫʨʛʘʤʣʳʥ ʭʫʜʘʛ- 195.2 22.1 27.2 - 25.04 0.006 1.21 363.9

13 ñʍʦʸʫʣʘʘ ʭװװò ʍʍʂ-ʥʳ ʭʫʜʘʛ- 164.7 14.2 16.5 - 7.52 0.01 - 270.3

14 ɹ.ʅʘʩʘʥʞʘʨʛʘʣʳʥ ʭʫʜʘʛ- 183 63.8 30.5 - 117.7 - - 538.1

15 ɹʘʨʫʫʥ ʜʵʥʞʠʡʥ ʭʫʜʘʛ- 256.2 21.3 23.9 - 44.91 - - 459.8

16 ʊᴇʚʠʡʥ 30-ʨ ʭʫʜʘʛ- 231.8 24.8 18.1 - 41.42 - - 422.9

17 ɾ.ʏʫʣʫʫʥʥʷʤʳʥ ʭʫʜʘʛ- 231.8 14.2 14 - 16.08 - - 364.7

18 ʅ.ʎʵʜʵʚʜʦʨʞʠʡʥ ʭʫʜʘʛ- 219.6 10.6 2.5 - 14.6 - 0.04 324.4

19 ɿʘʭʠʨʛʘʘʥʳ ʭʫʜʘʛ - 213.5 21.3 19.8 - 15.36 - - 359

20 ʊʫʫʣʳʥ 2-ʨ ʭʫʜʘʛ - 158.6 42.6 100.4 - 1.24 - - 416.7

21 ʊʫʫʣʳʥ ʜʵʵʜ ʭʵʩʛʠʡʥ ʭʫʜʘʛ- 152.5 17.7 20.6 - 51.19 - - 320.6

22 ʊʫʫʣʳʥ 3-ʨ ʭʫʜʘʛ - 183 28.4 7.4 - 69.4 - - 383.6

23 ɻʷʣʘʣʟʘʭʳʥ ʭʫʜʘʛ - 195.2 10.6 13.2 - 10.39 - - 302.2

24 ʊᴇʚʠʡʥ ʭʫʜʘʛ - 231.8 10.6 26.3 - 11.78 - - 371.3

25 ñʊᴇʨ ʅʘʨʘʥò ʜʵʣʛװװʨʠʡʥ ʭʫʜʘʛ- 195.2 17.7 23.9 - 36.57 0.01 - 364.1

26 ʍʫʡʥʜʘʡʥ 1-ʨ ʭʫʜʘʛ- 231.8 21.3 14 - 45.36 - - 412

27 ʍʫʡʥʜʘʡʥ 2-ʨ ʭʫʜʘʛ- 195.2 14.2 4.1 - 19.31 - - 310.1

28 ɸʨʮʘʪʳʥ 1-ʨ ʭʫʜʘʛ- 213.5 14.2 10.7 - 13.39 0.01 - 335.9

29 ɸʨʮʘʪʳʥ 2-ʨ ʭʫʜʘʛ- 213.5 14.2 10.7 - 13.39 0.01 - 335.9

30 ɸʨʮʘʪʳʥ 3-ʨ ʭʫʜʘʛ- 183 10.6 14 - 9.89 0.06 - 292.2

31 ɸʨʮʘʪʳʥ 4-ʨ ʭʫʜʘʛ- 201.3 10.6 6.6 - 14.42 - - 304.5

32 ɹʫʣʛʠʡʥ ʘʤʥʳ ʭʫʜʘʛ- 219.6 10.6 9.9 - 13.79 0.01 - 338.7

33 ʆʶʫʥʮʵʮʵʛʠʡʥ ʭʫʜʘʛ- 170.8 10.6 2.5 - 9.53 - - 256.7

34 ʋʣʠʘʩʪʘʡʥ ʬʝʨʤʠʡʥ ʭʫʜʘʛ- 152.5 10.6 4.1 - 1.37 - - 225.3

35 ʍʘʜʘʪʳʥ ʘʤʥʳ ʭʫʜʘʛ- 225.7 17.7 4.9 - 17.34 0.01 - 352.8

36 ʕʨװװʣ ʄʵʥʜʠʡʥ ʊᴇʚʠʡʥ ʭʫʜʘʛ- 213.5 28.4 44.4 - 24.15 0.01 - 415.6

37 ɼʵʣʭʠʡʥ ʟᴇʥʛʠʡʥ ʭʫʜʘʛ- 201.3 21.3 40.3 - 17.34 0.01 0.41 374

38 ʄ.ɼʦʨʞʜʘʚʘʛʠʡʥ ʭʫʜʘʛ- 231.8 37.9 70 0.01 105.6 0.01 0.12 599.9

39 ɼ.ʉװʭʙʘʘʪʘʨʳʥ ʭʫʜʘʛ- 207.4 15.8 42 - 23 0.01 0.19 385.9

40 ɼʵʣʭʠʡʥ ʟᴇʥʛʠʡʥ ʭʫʜʘʛ- 219.6 9.5 32.1 - 18.5 - 0.19 372.3

41 ɾ.ɹʘʪʮʵʮʵʛʠʡʥ ʭʫʜʘʛ- 207.4 12.6 34.6 - 18.7 0.01 0.26 365.8

42 ʎ.ʎʵʨʵʥʜʫʣʘʤʳʥ ʭʫʜʘʛ- 201.3 9.5 38.7 - 13.6 - 0.07 349.7

43 ʃ.ʉװʭʙʘʘʪʘʨʳʥ ʭʫʜʘʛ- 176.9 12.6 32.1 - 35.2 - 0.29 339

44 ʎ.ʊʘʤʘʨʘʛʠʡʥ ʭʫʜʘʛ- 170.8 12.6 41.1 - 52.9 - 0.31 367.1

45 ɼ.ɿʦʨʠʛʪʳʥ ʭʫʜʘʛ - 207.4 12.6 15.6 0.05 9.5 0.01 0.26 322.2

46 ʄ.ʎʵʨʵʥʜʦʨʞʠʡʥ ʭʫʜʘʛ- 219.6 50.5 115.2 0.1 121.2 0.01 0.36 689

47 ɻװʥʠʡ ʭʫʜʘʛ - 207.4 15.8 23 0.38 5.8 0.01 0.6 334

48 ñʋʥʜʘʨʛʘò ʭʘʣʫʫʥ ʫʩʥʳ ʭʫʜʘʛ- 207.4 12.6 23 - 9.3 0.01 0.34 332.6

49 ʅʠʡʪʠʡʥ ʛװʥʠʡ ʭʫʜʘʛ- 195.2 12.6 10.7 - 10.1 0.01 0.53 305.8

50 6-ʨ ʮʵʮʵʨʣʵʛʠʡʥ ʭʫʜʘʛ- 207.4 22.1 23 - - 0.01 0.53 332.4

51 ɻװʝʥʛʠʡʥ ʛװʥʠʡ ʭʫʜʘʛ- 109.8 14.2 27.2 - 15.8 0.01 0.14 210.3

52 015-ʨ ʮʵʨʛʠʡʥ ʘʥʛʠʡʥ ʭʫʜʘʛ- 189.1 22.1 29.6 - 50.9 - - 341.2

53 ɹʘʪʙʘʘʪʘʨʳʥ ʭʫʜʘʛ- 207.4 18.9 25.5 - 52.9 0.03 0.48 407.4

54 ɾʘʨʛʘʣʘʥʪ ʜʵʣʛװװʨʠʡʥ ʭʫʜʘʛ- 213.5 12.6 15.6 - 15.9 0.01 0.58 347.5

55 ʏ.ɹʘʷʨʩʘʡʭʘʥʳ ʭʫʜʘʛ- 195.2 12.6 13.2 - 18.3 0.001 0.2 315.8

- - 350 500 1 50 3.5 0.7-1.5 1000
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ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʙʦʣʦʥ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʩʫʜʘʣʛʘʘ 

 

d 

ʍʘʚʩʨʘʣʪ -3ʚ 

ɹʘʷʥʟϾʨʭ ʜϾϾʨʛʠʡʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʭʫʜʛʠʡʥ ʫʩʥʳ ʙʠʯʠʣ ʵʣʝʤʝʥʪϾϾʜʠʡʥ ʘʛʫʫʣʛʘ, ʤʢʛ/ʣ 
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1 Ag (ʄᴇʥʛᴇ) 100 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

2 Al (ʍᴇʥʛᴇʥʮʘʛʘʘʥ)500 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

3 As (ʍװʥʮʵʣ) 10 0.38 0.99 0.93 1.37 1.65 9.02 1.56 0.39 3.21 5.02 3.57 0.91 0.73 0.66

4 ɺʘ (ɹʘʨʠ) 700 21 67 <10 <10 <10 <10 15 <10 12 <10 <10 <10 35 49

5 ɺʝ (ɹʠʥʜʵʨ)0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

6 Bi (ɺʠʩʤʫʪ) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

7 Cd (ɿᴇᴇʣᴇʥʮʘʛʘʘʥ)3 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

8 Ce (ʎʝʨʠ) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

9 Co (ɸʣʙʠʥ) 0.18 0.62 0.34 0.46 0.52 0.18 0.19 0.1 0.28 0.2 0.2 0.23 0.33 0.47

10 Cr (ʍʨʦʤ)-ʥʠʡʪ50 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

11 Cs (ʎʝʟʠ) 0.001 0.001 0.01 0.332 0.084 0.54 0.002 0.044 0.087 0.714 0.121 0.103 <0.001 <0.001

12 Cu (ɿʵʩ) 2000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

13 Dy (ɼʠʩʧʨʦʟʠ) 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 <0.001 <0.001 <0.001 <0.001 0.001 0.001 <0.001

14 Er (ʕʨʙʠ) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.003 <0.001 <0.001 <0.001 <0.001 0.002 0.001 0.001

15 Eu (ɽʚʨʦʧʠ) 0.005 0.016 0.001 0.001 <0.001 <0.001 0.005 0.001 0.003 0.001 <0.001 0.002 0.008 0.011

16 Ga (ɻʘʣʣʠ) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

17 Gd (ɻʘʜʦʣʠʥʠ) <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

18 Hf (ɻʘʬʥʠ) <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004

19 Hg (ʄᴇʥʛᴇʥ ʋʩ)1 <0.5 <0.5 <0.5 <0.5 <0.5 0.9 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

20 Ho (ɻʦʣʴʤʠ) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

21 In (ʀʥʜʠ) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

22 La (ʃʘʥʪʘʥ) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

23 Lu (ʃʶʪʝʮʠ) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

24 Mn (ʄʘʥʛʘʥ)100 <5 6 20 <5 <5 48 <5 5 <5 <5 <5 <5 <5 <5

25 Mo (ʄʦʣʠʙʜʝʥ)70 0.5 0.3 1.5 2 1.8 7.6 1.1 1.1 1.7 4 3.6 1.3 0.7 0.7

26 Nb (ʅʠʦʙʠ) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

27 Nd (ʅʝʦʜʠʤ) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

28 Ni (ʅʠʢʝʣʴ) 20 2.4 9.2 4.4 6.4 6.4 1.5 2.2 0.9 3.4 2.4 2.3 2.9 5.1 6.8

29 P (ʬʦʩʬʦʨ) 1142 <50 97 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

30 Pb (ʍʘʨ ʪʫʛʘʣʛʘ)10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

31 Pr (ʇʨʘʟʝʦʜʠʤ) <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006

32 Rb (ʈʫʙʠʜʠ) 0.07 0.03 0.26 0.75 0.23 3.53 0.28 0.18 0.74 1.43 0.68 0.74 0.02 0.04

33 Sb (ʍʵʚʨʵʛ ʮʘʛʘʘʥ)20 <0.2 <0.2 <0.2 <0.2 <0.2 0.9 <0.2 <0.2 0.2 0.3 <0.2 <0.2 <0.2 <0.2

34 Sc (ʉʢʘʥʜʠ) 4 4 3 4 4 3 3 4 4 4 3 3 4 4

35 Se (ʉʝʣʝʥ) 40 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

36 Sm (ʉʘʤʘʨʠ) 0.003 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

37 Sn (ʎʘʛʘʘʥʪʫʛʘʣʛʘ)<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

38 Sr (ʉʪʨʦʥʮʠ)2000 437 1401 439 477 482 445 228 170 535 395 218 317 812 995

39 Ta (ʊʘʥʪʘʣ) 0.032 0.014 0.021 0.023 0.03 0.024 0.019 0.011 0.021 0.021 0.026 0.017 0.021 0.026

40 Tb (ʊʝʨʙʠ) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

41 Te (ʊʝʣʣʫʨ) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

42 Th (ʊʦʨʠ) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

43 Ti (ʊʠʪʘʥ) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

44 Tl (ʊʘʣʣʠ) <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007

45 Tm (ʊʫʣʠ) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001

46 U (ʋʨʘʥ) 30 0.447 0.769 3.3 6.91 4.64 2.61 2.2 0.979 4.6 5.7 2.94 3.17 1.49 1.79

47 V (ɺʘʥʘʜʠ) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

48 W (ɺʦʣʴʬʨʘʤ) 0.12 0.13 1.45 0.12 0.11 60.1 0.38 1.71 5.68 13.8 17.1 1.77 0.19 0.16

49 Y (ʀʪʪʨʠ) 0.012 0.026 0.015 0.008 0.021 0.009 0.036 <0.005 0.029 0.014 0.008 0.021 0.027 0.025

50 Yb (ʀʪʪʝʨʙʠ) 0.001 <0.001 0.002 <0.001 <0.001 <0.001 0.005 <0.001 0.003 <0.001 <0.001 0.001 0.001 0.002

51 Zn (ʎʘʡʨ) 5000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

52 Zr (ʎʠʨʢʦʥʠ) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

11-ʨ ʭʦʨʦʦ 12-ʨ ʭʦʨʦʦ
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ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʙʦʣʦʥ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʩʫʜʘʣʛʘʘ 
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ɹʘʷʥʟϾʨʭ ʜϾϾʨʛʠʡʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʭʫʜʛʠʡʥ ʫʩʥʳ ʙʠʯʠʣ ʵʣʝʤʝʥʪϾϾʜʠʡʥ ʘʛʫʫʣʛʘ, ʤʢʛ/ʣ 
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1 Ag (ʄᴇʥʛᴇ) 100 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

2 Al (ʍᴇʥʛᴇʥʮʘʛʘʘʥ)500 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

3 As (ʍװʥʮʵʣ) 10 0.72 0.81 0.59 0.96 0.49 1.34 1.3 1.62 0.99 1.21 0.56 0.9 0.37 0.42

4 ɺʘ (ɹʘʨʠ) 700 <10 <10 <10 <10 14 <10 <10 <10 <10 <10 15 <10 <10 <10

5 ɺʝ (ɹʠʥʜʵʨ) 0.2 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

6 Bi (ɺʠʩʤʫʪ) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

7 Cd (ɿᴇᴇʣᴇʥʮʘʛʘʘʥ)3 <0.01 0.08 0.01 0.14 0.02 0.01 0.01 0.13 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

8 Ce (ʎʝʨʠ) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

9 Co (ɸʣʙʠʥ) 0.38 0.43 0.26 0.36 0.27 0.35 0.25 0.39 0.22 0.27 0.28 0.3 0.23 0.23

10 Cr (ʍʨʦʤ)-ʥʠʡʪ50 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

11 Cs (ʎʝʟʠ) 0.002 0.002 0.001 0.013 0 0.122 0.13 0.159 0.024 0.001 <0.001 0.08 <0.001 <0.001

12 Cu (ɿʵʩ) 2000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

13 Dy (ɼʠʩʧʨʦʟʠ) 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

14 Er (ʕʨʙʠ) 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001

15 Eu (ɽʚʨʦʧʠ) 0.002 <0.001 0.002 <0.001 0 <0.001 <0.001 <0.001 <0.001 0.002 0.004 <0.001 0.001 0.001

16 Ga (ɻʘʣʣʠ) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

17 Gd (ɻʘʜʦʣʠʥʠ) <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

18 Hf (ɻʘʬʥʠ) 0.016 0.011 0.006 0.005 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004

19 Hg (ʄᴇʥʛᴇʥ ʋʩ)1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

20 Ho (ɻʦʣʴʤʠ) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

21 In (ʀʥʜʠ) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

22 La (ʃʘʥʪʘʥ) <0.01 0.03 <0.01 0.06 0.03 <0.01 <0.01 0.04 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

23 Lu (ʃʶʪʝʮʠ) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

24 Mn (ʄʘʥʛʘʥ) 100 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

25 Mo (ʄʦʣʠʙʜʝʥ)70 2.2 2.8 2.4 3.2 1 1.6 1.5 1.8 2.9 0.8 1.1 1.2 2.1 0.8

26 Nb (ʅʠʦʙʠ) 0.025 0.022 0.013 0.009 0.01 0.009 <0.005 <0.005 0.006 0.008 <0.005 <0.005 0.005 <0.005

27 Nd (ʅʝʦʜʠʤ) <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

28 Ni (ʅʠʢʝʣʴ) 20 4.9 4.7 4 3.6 3.8 4.8 3 3.7 2.7 3.8 3.6 4 2.9 3.4

29 P (ʬʦʩʬʦʨ) 1142 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

30 Pb (ʍʘʨ ʪʫʛʘʣʛʘ)10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

31 Pr (ʇʨʘʟʝʦʜʠʤ) <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006

32 Rb (ʈʫʙʠʜʠ) 0.19 0.05 0.03 0.1 0.15 0.44 0.42 0.52 0.13 0.07 0.06 0.19 0.01 0.07

33 Sb (ʍʵʚʨʵʛ ʮʘʛʘʘʥ)20 0.2 0.3 0.2 0.5 <0.2 0.2 <0.2 0.4 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

34 Sc (ʉʢʘʥʜʠ) 4 4 4 4 4 3 3 3 3 4 3 4 4 4

35 Se (ʉʝʣʝʥ) 40 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

36 Sm (ʉʘʤʘʨʠ) <0.002 <0.002 <0.002 <0.002 0 <0.002 <0.002 <0.002 <0.002 <0.002 0.002 <0.002 <0.002 <0.002

37 Sn (ʎʘʛʘʘʥʪʫʛʘʣʛʘ)<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

38 Sr (ʉʪʨʦʥʮʠ)2000 462 429 392 369 513 288 212 234 220 499 373 354 245 322

39 Ta (ʊʘʥʪʘʣ) 0.066 0.053 0.055 0.043 0.04 0.026 0.035 0.023 0.031 0.043 0.032 0.048 0.035 0.029

40 Tb (ʊʝʨʙʠ) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

41 Te (ʊʝʣʣʫʨ) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

42 Th (ʊʦʨʠ) 0.004 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

43 Ti (ʊʠʪʘʥ) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

44 Tl (ʊʘʣʣʠ) <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007

45 Tm (ʊʫʣʠ) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

46 U (ʋʨʘʥ) 30 4.22 4.21 2.75 3.43 1.69 2.55 1.57 2.46 2.43 1.69 2.19 2.45 1.97 0.978

47 V (ɺʘʥʘʜʠ) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

48 W (ɺʦʣʴʬʨʘʤ) 0.43 0.54 0.48 0.48 0.37 0.31 0.33 0.28 1.91 0.41 0.33 0.49 0.62 0.38

49 Y (ʀʪʪʨʠ) 0.015 0.055 0.017 0.085 0.03 0.011 0.008 0.057 0.008 0.02 0.014 0.006 0.014 0.01

50 Yb (ʀʪʪʝʨʙʠ) 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001

51 Zn (ʎʘʡʨ) 5000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

52 Zr (ʎʠʨʢʦʥʠ) 0.09 0.1 <0.05 0.09 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
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ɹʘʷʥʟϾʨʭ ʜϾϾʨʛʠʡʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʭʫʜʛʠʡʥ ʫʩʥʳ ʙʠʯʠʣ ʵʣʝʤʝʥʪϾϾʜʠʡʥ ʘʛʫʫʣʛʘ, ʤʢʛ/ʣ 
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1 Ag (ʄᴇʥʛᴇ) 100 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

2 Al (ʍᴇʥʛᴇʥʮʘʛʘʘʥ)500 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

3 As (ʍװʥʮʵʣ) 10 0.4 0.44 0.67 0.8 0.26 0.43 0.75 3.43 2.05 0.81 0.71 0.52 0.8 0.56 2.28 1.75

4 ɺʘ (ɹʘʨʠ) 700 <10 <10 <10 <10 <10 <10 <10 <10 <10 29 11 <10 <10 <10 <10 <10

5 ɺʝ (ɹʠʥʜʵʨ) 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1

6 Bi (ɺʠʩʤʫʪ) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

7 Cd (ɿᴇᴇʣᴇʥʮʘʛʘʘʥ)3 <0.01 <0.01 <0.01 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.11

8 Ce (ʎʝʨʠ) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

9 Co (ɸʣʙʠʥ) 0.22 0.19 0.21 0.23 0.18 0.13 0.25 0.34 0.39 0.65 0.29 0.27 0.25 0.23 0.25 0.36

10 Cr (ʍʨʦʤ)-ʥʠʡʪ50 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

11 Cs (ʎʝʟʠ) <0.001 0.004 0.009 0.089 0 0.048 0.006 1.29 0.405 0.002 0.004 0.252 0.02 0.216 0.318 0.455

12 Cu (ɿʵʩ) 2000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

13 Dy (ɼʠʩʧʨʦʟʠ) <0.001 0.001 0.001 <0.001 <0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001

14 Er (ʕʨʙʠ) <0.001 0.002 <0.001 0.001 <0.001 <0.001 <0.001 0.001 0.001 0.001 0.001 <0.001 <0.001 <0.001 <0.001 0.001

15 Eu (ɽʚʨʦʧʠ) 0.001 0.002 0.001 0.001 0 0.002 0.001 0.001 0.001 0.009 0.004 <0.001 0.001 0.001 <0.001 <0.001

16 Ga (ɻʘʣʣʠ) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

17 Gd (ɻʘʜʦʣʠʥʠ) <0.003 <0.003 <0.003 <0.003 <0.003 0.006 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

18 Hf (ɻʘʬʥʠ) <0.004 0.005 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004

19 Hg (ʄᴇʥʛᴇʥ ʋʩ)1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

20 Ho (ɻʦʣʴʤʠ) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

21 In (ʀʥʜʠ) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

22 La (ʃʘʥʪʘʥ) <0.01 0.01 <0.01 0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.04

23 Lu (ʃʶʪʝʮʠ) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

24 Mn (ʄʘʥʛʘʥ) 100 <5 <5 <5 <5 13 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

25 Mo (ʄʦʣʠʙʜʝʥ)70 2.4 3.6 3.6 2.8 1.7 1.3 3.1 4.2 5.9 1.2 2.3 2.5 3.1 2.2 4.3 3.1

26 Nb (ʅʠʦʙʠ) 0.007 0.007 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 0.009 0.009 0.008 0.008 0.008

27 Nd (ʅʝʦʜʠʤ) <0.01 0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

28 Ni (ʅʠʢʝʣʴ) 20 2.9 2.5 2.8 3.1 2.4 1.8 3.3 4.5 4.7 6.7 3.5 3.6 3.1 3.2 3 3.9

29 P (ʬʦʩʬʦʨ) 1142 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

30 Pb (ʍʘʨ ʪʫʛʘʣʛʘ)10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

31 Pr (ʇʨʘʟʝʦʜʠʤ) <0.006 0.009 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006

32 Rb (ʈʫʙʠʜʠ) 0.02 0.05 0.15 0.29 0.18 0.42 0.07 1.14 0.23 0.23 0.18 0.67 0.31 0.51 0.65 0.78

33 Sb (ʍʵʚʨʵʛ ʮʘʛʘʘʥ)20 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.3 1.1 0.5 0.3 0.2 <0.2 0.3 <0.2 <0.2 0.3

34 Sc (ʉʢʘʥʜʠ) 4 4 4 4 3 3 4 4 4 4 3 3 3 3 3 4

35 Se (ʉʝʣʝʥ) 40 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

36 Sm (ʉʘʤʘʨʠ) <0.002 0.005 0.003 <0.002 <0.002 0.002 <0.002 <0.002 0.002 <0.002 0.002 <0.002 <0.002 <0.002 <0.002 <0.002

37 Sn (ʎʘʛʘʘʥʪʫʛʘʣʛʘ)<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

38 Sr (ʉʪʨʦʥʮʠ) 2000 360 344 368 533 396 507 619 549 384 800 471 446 451 421 302 317

39 Ta (ʊʘʥʪʘʣ) 0.034 0.041 0.038 0.042 0.03 0.024 0.032 0.03 0.02 0.021 0.04 0.045 0.032 0.043 0.05 0.047

40 Tb (ʊʝʨʙʠ) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

41 Te (ʊʝʣʣʫʨ) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

42 Th (ʊʦʨʠ) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

43 Ti (ʊʠʪʘʥ) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

44 Tl (ʊʘʣʣʠ) <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007

45 Tm (ʊʫʣʠ) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

46 U (ʋʨʘʥ) 30 2.21 2.12 2.89 1.78 0.73 1.01 2.89 3.7 3.21 3.45 2.56 2.81 2.61 2.27 2.83 2.47

47 V (ɺʘʥʘʜʠ) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

48 W (ɺʦʣʴʬʨʘʤ) 0.55 0.49 0.51 0.2 0.14 0.44 0.23 0.31 0.27 0.13 0.16 0.15 0.14 0.12 0.11 0.28

49 Y (ʀʪʪʨʠ) 0.012 0.021 0.018 0.024 0.01 0.041 0.037 0.023 0.02 0.029 0.015 0.013 0.012 0.011 0.007 0.056

50 Yb (ʀʪʪʝʨʙʠ) <0.001 <0.001 0.001 <0.001 <0.001 <0.001 0.001 0.001 0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

51 Zn (ʎʘʡʨ) 5000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

52 Zr (ʎʠʨʢʦʥʠ) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

23-ʨ ʭʦʨʦʦ
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ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʙʦʣʦʥ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʩʫʜʘʣʛʘʘ 
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ʍʘʚʩʨʘʣʪ -3ʝ 

ɹʘʷʥʟϾʨʭ ʜϾϾʨʛʠʡʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʭʫʜʛʠʡʥ ʫʩʥʳ ʙʠʯʠʣ ʵʣʝʤʝʥʪϾϾʜʠʡʥ ʘʛʫʫʣʛʘ, ʤʢʛ/ʣ 
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1 Ag (ʄᴇʥʛᴇ) 100 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

2 Al (ʍᴇʥʛᴇʥʮʘʛʘʘʥ)500 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

3 As (ʍװʥʮʵʣ) 10 0.51 1.96 0.45 1.96 0.45 0.72 1.01 0.58 0.53 0.44 1.48 1.78 2.02

4 ɺʘ (ɹʘʨʠ) 700 21 <10 15 <10 15 <10 <10 <10 <10 16 <10 <10 <10

5 ɺʝ (ɹʠʥʜʵʨ) 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

6 Bi (ɺʠʩʤʫʪ) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

7 Cd (ɿᴇᴇʣᴇʥʮʘʛʘʘʥ)3 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

8 Ce (ʎʝʨʠ) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

9 Co (ɸʣʙʠʥ) 0.31 0.76 0.25 0.76 0.25 0.22 0.17 0.19 0.16 0.35 0.31 0.22 0.25

10 Cr (ʍʨʦʤ)-ʥʠʡʪ50 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

11 Cs (ʎʝʟʠ) 0.005 0.545 0.003 0.545 0.003 0.046 0.011 0.002 <0.001 <0.001 0.021 0.083 0.137

12 Cu (ɿʵʩ) 2000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 6

13 Dy (ɼʠʩʧʨʦʟʠ) <0.001 0.002 <0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

14 Er (ʕʨʙʠ) <0.001 0.002 <0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001

15 Eu (ɽʚʨʦʧʠ) 0.005 0.001 0.004 0.001 0.004 0.001 0.001 0.002 0.003 0.003 0.002 0.001 <0.001

16 Ga (ɻʘʣʣʠ) 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

17 Gd (ɻʘʜʦʣʠʥʠ) <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

18 Hf (ɻʘʬʥʠ) <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004

19 Hg (ʄᴇʥʛᴇʥ ʋʩ)1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

20 Ho (ɻʦʣʴʤʠ) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001

21 In (ʀʥʜʠ) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

22 La (ʃʘʥʪʘʥ) <0.01 0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

23 Lu (ʃʶʪʝʮʠ) <0.002 0.002 <0.002 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

24 Mn (ʄʘʥʛʘʥ) 100 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

25 Mo (ʄʦʣʠʙʜʝʥ)70 1.4 1.7 1.3 1.7 1.3 4.4 3 5 1.1 0.9 3.6 3.4 3.6

26 Nb (ʅʠʦʙʠ) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

27 Nd (ʅʝʦʜʠʤ) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

28 Ni (ʅʠʢʝʣʴ) 20 3 8.5 3.3 8.5 3.3 2.9 2.4 2.8 1.5 4.4 3.8 3 3.3

29 P (ʬʦʩʬʦʨ) 1142 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

30 Pb (ʍʘʨ ʪʫʛʘʣʛʘ)10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

31 Pr (ʇʨʘʟʝʦʜʠʤ) <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006

32 Rb (ʈʫʙʠʜʠ) 0.02 0.79 0.06 0.79 0.06 0.3 0.1 0.13 0.09 0.08 0.13 0.6 0.75

33 Sb (ʍʵʚʨʵʛ ʮʘʛʘʘʥ)20 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.2

34 Sc (ʉʢʘʥʜʠ) 4 4 4 4 4 4 4 4 2 3 4 4 3

35 Se (ʉʝʣʝʥ) 40 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

36 Sm (ʉʘʤʘʨʠ) <0.002 0.002 <0.002 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

37 Sn (ʎʘʛʘʘʥʪʫʛʘʣʛʘ)<0.1 0.2 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

38 Sr (ʉʪʨʦʥʮʠ)2000 428 758 417 758 417 316 258 349 218 414 364 309 285

39 Ta (ʊʘʥʪʘʣ) 0.036 0.034 0.026 0.034 0.026 0.021 0.021 0.024 0.002 0.018 0.021 0.03 0.022

40 Tb (ʊʝʨʙʠ) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

41 Te (ʊʝʣʣʫʨ) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

42 Th (ʊʦʨʠ) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

43 Ti (ʊʠʪʘʥ) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

44 Tl (ʊʘʣʣʠ) <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007

45 Tm (ʊʫʣʠ) <0.001 0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

46 U (ʋʨʘʥ) 30 4.39 7.99 2.26 7.99 2.26 3.82 2.82 5.46 0.87 2.38 3.75 3.21 2.96

47 V (ɺʘʥʘʜʠ) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

48 W (ɺʦʣʴʬʨʘʤ) 0.19 0.1 0.06 0.1 0.06 0.19 0.75 0.62 0.1 0.17 0.2 0.15 0.22

49 Y (ʀʪʪʨʠ) 0.025 0.033 0.014 0.033 0.014 0.016 0.009 0.012 0.012 0.015 0.011 0.011 0.011

50 Yb (ʀʪʪʝʨʙʠ) <0.001 0.005 <0.001 0.005 <0.001 <0.001 <0.001 <0.001 0.001 0.006 <0.001 <0.001 <0.001

51 Zn (ʎʘʡʨ) 5000 56 <5 73 <5 73 <5 <5 <5 <5 8 <5 <5 <5

52 Zr (ʎʠʨʢʦʥʠ) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

23-ʨ ʭʦʨʦʦ
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ɹʘʷʥʛʦʣ ʜϾϾʨʛʠʡʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʭʫʜʛʠʡʥ ʫʩʥʳ ʙʠʯʠʣ ʵʣʝʤʝʥʪϾϾʜʠʡʥ ʘʛʫʫʣʛʘ, ʤʢʛ/ʣ 
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1 Ag (ʄᴇʥʛᴇ) 100 <10 <10 <10 <10 <10 <10 <10 <10 <10

2 Al (ʍᴇʥʛᴇʥʮʘʛʘʘʥ)500 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

3 As (ʍװʥʮʵʣ) 10 1.05 0.86 0.87 0.39 1.2 1.11 0.97 0.9 0.09

4 ɺʘ (ɹʘʨʠ) 700 29 52 63 30 76 55 66 50 <10

5 ɺʝ (ɹʠʥʜʵʨ) 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

6 Bi (ɺʠʩʤʫʪ) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

7 Cd (ɿᴇᴇʣᴇʥʮʘʛʘʘʥ)3 0.02 <0.01 0.02 0.01 <0.01 0.01 <0.01 <0.01 0.01

8 Ce (ʎʝʨʠ) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

9 Co (ɸʣʙʠʥ) 0.22 0.12 0.3 0.26 0.42 0.26 0.34 0.33 0.45

10 Cr (ʍʨʦʤ)-ʥʠʡʪ50 <10 <10 <10 <10 <10 <10 <10 <10 <10

11 Cs (ʎʝʟʠ) <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001

12 Cu (ɿʵʩ) 2000 8 <5 <5 <5 <5 <5 <5 <5 <5

13 Dy (ɼʠʩʧʨʦʟʠ) 0.005 <0.001 0.003 0.001 0.004 0.002 0.002 0.002 <0.001

14 Er (ʕʨʙʠ) 0.009 <0.001 0.006 0.003 0.015 0.006 0.009 0.004 <0.001

15 Eu (ɽʚʨʦʧʠ) 0.006 0.008 0.01 0.006 0.015 0.011 0.012 0.011 0.001

16 Ga (ɻʘʣʣʠ) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

17 Gd (ɻʘʜʦʣʠʥʠ) 0.007 <0.003 <0.003 <0.003 0.004 <0.003 <0.003 <0.003 <0.003

18 Hf (ɻʘʬʥʠ) <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004

19 Hg (ʄᴇʥʛᴇʥ ʋʩ)1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

20 Ho (ɻʦʣʴʤʠ) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

21 In (ʀʥʜʠ) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

22 La (ʃʘʥʪʘʥ) 0.04 <0.01 0.02 0.03 0.04 0.01 0.01 0.02 <0.01

23 Lu (ʃʶʪʝʮʠ) 0.002 <0.002 <0.002 <0.002 0.007 0.003 0.008 <0.002 <0.002

24 Mn (ʄʘʥʛʘʥ) 100 10 <5 <5 <5 160 <5 <5 <5 <5

25 Mo (ʄʦʣʠʙʜʝʥ)70 2.1 0.3 0.7 9.1 1.8 2.1 1.7 1.3 <0.1

26 Nb (ʅʠʦʙʠ) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

27 Nd (ʅʝʦʜʠʤ) 0.04 <0.01 0.01 0.02 0.02 <0.01 0.01 0.02 <0.01

28 Ni (ʅʠʢʝʣʴ) 20 3.2 2 4.8 4.7 5.8 4.8 5.6 5.5 0.9

29 P (ʬʦʩʬʦʨ) 1142 <50 <50 <50 <50 <50 <50 <50 <50 <50

30 Pb (ʍʘʨ ʪʫʛʘʣʛʘ)10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

31 Pr (ʇʨʘʟʝʦʜʠʤ) 0.007 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006

32 Rb (ʈʫʙʠʜʠ) 0.3 0.14 0.26 0.3 0.99 0.42 0.4 0.29 0.06

33 Sb (ʍʵʚʨʵʛ ʮʘʛʘʘʥ)20 0.3 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

34 Sc (ʉʢʘʥʜʠ) 2 3 3 3 3 3 4 3 5

35 Se (ʉʝʣʝʥ) 40 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

36 Sm (ʉʘʤʘʨʠ) 0.003 <0.002 <0.002 0.002 <0.002 <0.002 <0.002 0.002 <0.002

37 Sn (ʎʘʛʘʘʥʪʫʛʘʣʛʘ)<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

38 Sr (ʉʪʨʦʥʮʠ)2000 538 571 960 706 1062 885 1083 940 339

39 Ta (ʊʘʥʪʘʣ) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.023

40 Tb (ʊʝʨʙʠ) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

41 Te (ʊʝʣʣʫʨ) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

42 Th (ʊʦʨʠ) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

43 Ti (ʊʠʪʘʥ) <10 <10 <10 <10 <10 <10 <10 <10 <10

44 Tl (ʊʘʣʣʠ) <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007

45 Tm (ʊʫʣʠ) <0.001 <0.001 <0.001 <0.001 0.003 <0.001 0.002 <0.001 <0.001

46 U (ʋʨʘʥ) 30 6.76 0.847 8.21 1.21 7.51 12.2 10.2 8.49 0.073

47 V (ɺʘʥʘʜʠ) <10 <10 <10 <10 <10 <10 <10 <10 <10

48 W (ɺʦʣʴʬʨʘʤ) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

49 Y (ʀʪʪʨʠ) 0.069 0.014 0.048 0.034 0.065 0.038 0.054 0.047 0.013

50 Yb (ʀʪʪʝʨʙʠ) 0.013 <0.001 0.008 0.003 0.031 0.015 0.031 0.009 <0.001

51 Zn (ʎʘʡʨ) 5000 9 115 38 <5 <5 <5 <5 39 25

52 Zr (ʎʠʨʢʦʥʠ) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

ˉ ʜװװʣʵʣʪװװʟת

MNS 

0900:2018 

(ɿɼɸ)

20-ʨ ʭʦʨʦʦ



ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʙʦʣʦʥ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʩʫʜʘʣʛʘʘ 
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ʍʘʚʩʨʘʣʪ -4ʘ 

ɹʘʷʥʛʦʣ ʜϾϾʨʛʠʡʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʭʫʜʛʠʡʥ ʫʩʥʳ ʙʠʯʠʣ ʵʣʝʤʝʥʪϾϾʜʠʡʥ ʘʛʫʫʣʛʘ, ʤʢʛ/ʣ 
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1 Ag (ʄᴇʥʛᴇ) 100 <10 <10 <10 <10 <10 <10 <10 <10 <10

2 Al (ʍᴇʥʛᴇʥʮʘʛʘʘʥ)500 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

3 As (ʍװʥʮʵʣ) 10 0.72 0.63 0.59 0.38 0.46 1.05 2.38 1.01 1.22

4 ɺʘ (ɹʘʨʠ) 700 24 23 22 22 12 83 38 21 28

5 ɺʝ (ɹʠʥʜʵʨ) 0.2 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1 <0.1

6 Bi (ɺʠʩʤʫʪ) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

7 Cd (ɿᴇᴇʣᴇʥʮʘʛʘʘʥ)3 0.02 0.01 <0.01 <0.01 0.12 0.02 0.02 0.01 <0.01

8 Ce (ʎʝʨʠ) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

9 Co (ɸʣʙʠʥ) 0.16 0.14 0.16 0.14 0.34 0.43 1.07 0.2 0.84

10 Cr (ʍʨʦʤ)-ʥʠʡʪ50 <10 <10 <10 <10 <10 <10 <10 <10 <10

11 Cs (ʎʝʟʠ) <0.001 <0.001 <0.001 <0.001 <0.001 0.017 2.19 4.73 0.351

12 Cu (ɿʵʩ) 2000 <5 <5 <5 <5 <5 <5 <5 <5 <5

13 Dy (ɼʠʩʧʨʦʟʠ) <0.001 <0.001 <0.001 <0.001 <0.001 0.004 0.009 0.003 0.003

14 Er (ʕʨʙʠ) 0.001 0.002 0.001 0.002 0.001 0.008 0.01 0.004 0.005

15 Eu (ɽʚʨʦʧʠ) 0.003 0.003 0.003 0.003 0.001 0.017 0.007 0.005 0.003

16 Ga (ɻʘʣʣʠ) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.05 <0.02

17 Gd (ɻʘʜʦʣʠʥʠ) <0.003 0.003 <0.003 <0.003 <0.003 <0.003 0.006 0.003 <0.003

18 Hf (ɻʘʬʥʠ) <0.004 <0.004 <0.004 <0.004 <0.004 0.011 0.013 <0.004 <0.004

19 Hg (ʄᴇʥʛᴇʥ ʋʩ)1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

20 Ho (ɻʦʣʴʤʠ) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001

21 In (ʀʥʜʠ) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

22 La (ʃʘʥʪʘʥ) 0.02 0.02 0.01 0.03 0.08 0.01 0.02 0.02 <0.01

23 Lu (ʃʶʪʝʮʠ) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.004

24 Mn (ʄʘʥʛʘʥ) 100 <5 <5 <5 <5 8 <5 <5 91 13

25 Mo (ʄʦʣʠʙʜʝʥ)70 0.7 0.7 0.9 0.6 0.7 1.9 3.9 0.5 3.9

26 Nb (ʅʠʦʙʠ) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

27 Nd (ʅʝʦʜʠʤ) <0.01 0.02 0.01 0.02 <0.01 0.01 0.03 0.01 <0.01

28 Ni (ʅʠʢʝʣʴ) 20 1.5 1.5 1.4 1.3 1.5 5.8 14.8 1.8 4.4

29 P (ʬʦʩʬʦʨ) 1142 <50 <50 <50 <50 <50 <50 <50 <50 <50

30 Pb (ʍʘʨ ʪʫʛʘʣʛʘ)10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

31 Pr (ʇʨʘʟʝʦʜʠʤ) <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006

32 Rb (ʈʫʙʠʜʠ) 0.38 0.34 0.35 0.23 0.13 0.68 1.55 1.65 0.76

33 Sb (ʍʵʚʨʵʛ ʮʘʛʘʘʥ)20 <0.2 <0.2 <0.2 <0.2 0.2 <0.2 1.3 8.8 0.4

34 Sc (ʉʢʘʥʜʠ) 2 2 2 2 3 4 5 3 4

35 Se (ʉʝʣʝʥ) 40 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

36 Sm (ʉʘʤʘʨʠ) <0.002 <0.002 <0.002 0.002 <0.002 <0.002 0.006 <0.002 <0.002

37 Sn (ʎʘʛʘʘʥʪʫʛʘʣʛʘ)<0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

38 Sr (ʉʪʨʦʥʮʠ)2000 421 379 396 400 329 2588 2247 1393 1179

39 Ta (ʊʘʥʪʘʣ) 0.006 0.009 0.006 0.008 <0.001 0.018 0.027 0.006 0.005

40 Tb (ʊʝʨʙʠ) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

41 Te (ʊʝʣʣʫʨ) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

42 Th (ʊʦʨʠ) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

43 Ti (ʊʠʪʘʥ) <10 <10 <10 <10 <10 <10 <10 <10 <10

44 Tl (ʊʘʣʣʠ) <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007

45 Tm (ʊʫʣʠ) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 0.001

46 U (ʋʨʘʥ) 30 0.244 0.278 0.31 0.335 0.131 23 18 7.87 13

47 V (ɺʘʥʘʜʠ) <10 <10 <10 <10 <10 <10 <10 <10 <10

48 W (ɺʦʣʴʬʨʘʤ) <0.05 <0.05 <0.05 <0.05 0.24 <0.05 <0.05 <0.05 <0.05

49 Y (ʀʪʪʨʠ) 0.016 0.021 0.022 0.028 0.093 0.109 0.163 0.059 0.063

50 Yb (ʀʪʪʝʨʙʠ) 0.002 0.003 0.003 0.003 <0.001 0.005 0.015 0.002 0.017

51 Zn (ʎʘʡʨ) 5000 <5 <5 <5 <5 118 8 6 <5 <5

52 Zr (ʎʠʨʢʦʥʠ) <0.05 <0.05 <0.05 <0.05 0.07 0.16 0.2 0.15 0.06

20-ʨ ʭʦʨʦʦ21-ʨ ʭʦʨʦʦ 23-ʨ ʭʦʨʦʦ
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ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʙʦʣʦʥ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʩʫʜʘʣʛʘʘ 

 

c 

ʍʘʚʩʨʘʣʪ -5 

 ʉϾʭʙʘʘʪʘʨ ʜϾϾʨʛʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʬʠʟʠʢ ʭʠʤʠʡʥ ϾʟϾϾʣʵʣʪ 

 

ˉ ʍʦʨʦʦ ɼʵʵʞ ʨʅ
EC, 

mS/m

ORP, 

mV

TDS, 

ppm

1 9-ʨ ʭʦʨʦʦɹʫʷʥʪʦʛʪʦʭʳʥ ʭʫʜʘʛ 7.41 63.1 231 315

2 12-ʨ ʭʦʨʦʦʅʦʤʠʥ ʭʘʡʧʝʨʤʘʨʢʝʪʳʥ ʭʫʜʘʛ6.54 145.2 276 167

3 ʉʦʩʦʨʙʘʨʘʤʳʥ ʭʫʜʘʛ 6.9 60.5 271 301

4 ɾ.ʄᴇʥʭʙʘʷʨʳʥ ʭʫʜʘʛ 7.16 26.1 255 178

5 ʍʫʥʪ ʭʘʥʛʘʡ ʮʘʡʥʳ ʛʘʟʨʳʥ ʫʩ7.2 8.1 264 39

6 ʅʷʤʭʘʥʜʳʥ ʭʫʜʘʛ 6.97 102.8 264 514

7 ɻʘʥʟʦʨʠʛʠʡʥ ʭʫʜʘʛ 6.96 68.8 255 344

8 ɿʫʩʣʘʥʛʠʡʥ ʭʫʜʘʛ 7.55 22.6 255 121

9 ɹʘʷʨʩʘʡʭʘʥʳ ʭʫʜʘʛ 7.52 29.5 102 155

10 ʐʘʛʜʘʨʞʘʚʳʥ ʭʫʜʘʛ 7.38 35.7 197 172

11 ɾ.ʊʦʛʪʦʭʳʥ ʭʫʜʘʛ 7.44 32.7 257 156

12 ʅʦʛʦʦʥ ʪᴇʛᴇʣ ʮʵʮʵʨʣʵʛʠʡʥ ʭʫʜʘʛ7.05 43.4 288 34

13 171-ʨ ʮʵʮʵʨʣʵʛʠʡʥ ʭʫʜʘʛ7.5 44.9 269 150

14 ɾʠʥʞʠʜʠʡʥ ʭʫʜʘʛ 7.04 45.3 281 32

15 ʆʜ ʜʵʣʛװװʨʠʡʥ ʭʫʜʘʛ 7 55.4 278 32

16 ɸ.ʕʥʭʪᴇʨʠʡʥ ʭʫʜʘʛ 7.28 74.8 278 205

17 ʊʨʝʟʘ ʵʭ ʪᴇʚʠʡʥ ʭʫʜʘʛ6.62 70.8 292 30

18 225-ʨ ʮʵʮʵʨʣʵʛʠʡʥ ʭʫʜʘʛ7.34 46.6 257 150

19 ʆʡʥ ʛʵʨʵʣ ʯʫʫʣʛʘʥʳ ʭʫʜʘʛ7.45 47.3 250 156

20 ʉʘʡʭʘʥ ʠʨʵʵʜװʡ ʘʚʪʦ ʙʘʘʟʳʥ ʛװʥʠʡ ʭʫʜʘʛ7.48 51.5 269 246

21 ʍʦʨʦʦʥʳ ʛװʥʠʡ ʭʫʜʘʛ 7.6 35.1 279 172

22 18-ʨ ʭʦʨʦʦʥʳ ʭʫʜʘʛ 7.01 49.2 237 160

23 ɼʘʚʘʘʞʘʚʳʥ ʭʫʜʘʛ 7 53.1 254 165

24 ɼ.ɻʘʥʙʘʘʪʘʨʳʥ ʭʫʜʘʛ 7.05 35 267 124

25 ʛװʥʞʠʡʥ 43-565-ʥ ʭʫʜʘʛ7.63 41.6 242 138

26 52-ʨ ʭʫʜʘʛ 7.73 53.6 233 161

27 41-ʨ ʛʫʜʘʤʞʥʳ ʭʫʜʘʛ 7.08 45 261 145

28 ɻ.ʅʘʤʞʠʨʤʘʘʛʠʡʥ ʭʫʜʘʛ7.56 44 242 145

29 ʃ.ɻʘʥʧװʨʵʚʠʡʥ ʭʫʜʘʛ 7.03 52.9 277 173

30 ʀ.ɸʣʪʘʥʪʫʷʘʛʠʡʥ ʭʫʜʘʛ7.21 57.5 263 180

31 ʉװʭʙʘʘʪʘʨ ʜʵʚʰʣʠʡʥ ʭʫʜʘʛ7.23 36.7 258 132

32 ʘʤʝʨʠʢ ʪʘʫʥ ʭʦʪʭʦʥʳ ʭʫʜʘʛ6.61 36.4 263 129

33 ʗʥʟʘʛʘ ʟʫʩʣʘʥʛʠʡʥ ʭʫʜʘʛ7.41 16.2 253 86

34 ɻװʥʠʡ ʭʫʜʘʛ 7.11 22.3 263 110

35 ʉʘʥʟʘʡ ʘʤʨʘʣʪʳʥ ʛʘʟʨʳʥ ʭʫʜʘʛ7.67 30.2 244 149

36 ʀʭ ʪʘʤʠʨ ʘʤʨʘʣʪ 1-ʨ ʭʫʜʘʛ7.05 21.7 263 108

37 ʀʭ ʪʘʤʠʨ ʘʤʨʘʣʪ2-ʨ ʭʫʜʘʛ7.55 21.5 252 107

38 ɹʘʪʤᴇʥʭʠʡʥ ʭʫʜʘʛ 7.9 20.6 237 103

39 ʉʦʛʦʦʪ ʘʤʨʘʣʪʳʥ ʭʫʜʘʛ7.26 25.6 256 123

40 ɻװʥʠʡ ʭʫʜʘʛ 7.33 38.2 253 185

41 ɻװʥʠʡ ʭʫʜʘʛ 6.87 30.1 261 146

42 ʐʘʨʛʘ ʤʦʨʴʪʳʥ ʭʫʜʘʛ 7.25 35.1 263 175

43 ɻװʥʠʡ ʭʫʜʘʛ 7.54 33.7 255 165

44 ʕʮʩʠʡʥ ʛװʥʠʡ ʭʫʜʘʛ 7.56 36.6 251 180

45 ɻʘʥʙʦʣʜʳʥ ʭʫʜʘʛ 7.84 47.6 172 159

46 ʍʘʜʘʪʳʥ ʭʫʜʘʛ 7.58 42 191 139

47 ʎʦʣʤʦʥʛʠʡʥ ʭʫʜʘʛ 7.4 42 201 137

48 ʩʵʣʙʠʡʥ ʭʫʜʘʛ 7.03 31.2 219 107

49 ɸ.ɸʣʪʘʥʩװʭʠʡʥ ʭʫʜʘʛ 7.57 38.8 204 134

50 ʎ.ɹʦʣʜʳʥ ʭʫʜʘʛ 7.48 43 215 139

51 ʍʘʜʘʪʳʥ 5-ʥ ʭʫʜʘʛ 7.71 34.6 204 121

52 ʉʵʣʭʠʡʥ 5-104 ʢʦʣʙʦ 7.22 29.1 220 107

53 ʟʘʤʙʫʫʣʠʥ ʭʦʪʭʦʥ ʭʫʜʘʛ7.68 27.3 224 103

54 ʥʦʤʜʫʤʘʥʜʘʣ ʩʫʚʠʣʘʣ ʭʫʜʘʛ7.04 20.4 238 74

55 ʍʦʩ ʰʠʥʵʩ ʩʫʚʠʣʘʣ ʭʫʜʘʛ6.09 30.3 268 107

56 ʵʨʭʵʩ ʩʫʚʠʣʘʣ ʭʫʜʘʛ 7.32 32.5 229 108

57 ʉʵʣʭ 18-1870 ʪʦʦʪʳʥ ʭʫʜʘʛ7.39 50.4 238 160

58 ʩʵʣʭ 18-1868 ʪʦʦʪʳʥ ʭʫʜʘʛ7.36 55.5 240 173

59 ʅ.ʄᴇʥʭʯʫʣʫʫʥʳ ʭʫʜʘʛ 7.38 42 245 137

60 ʊʘʡʚʘʥ ʩʘʥʛʠʡʥ ʭʫʜʘʛ 7.29 36.3 232 127

61 217- ʮʵʮʵʨʣʵʛʠʡʥ ʭʫʜʘʛ7.43 39.2 245 136

62 ʅʦʤʫʥ ʘʤʨʘʣʪʳʥ ʭʫʜʘʛ 7.18 29.4 238 107
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ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʙʦʣʦʥ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʩʫʜʘʣʛʘʘ 

 

d 

ʍʘʚʩʨʘʣʪ -5ʘ 

ʉϾʭʙʘʘʪʘʨ ʜϾϾʨʛʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʢʘʪʠʦʥʳ ʥʘʡʨʣʘʛʘ, ʤʛ/ʣ 

 

ˉ ʍʦʨʦʦ ɼʵʵʞ ʇʀʏ

ʅʠʡʪ 

ʭʘʪʫʫʣʘʛ 

ʤʛ-ʵʢʚ/ʣ
Na

+
K

+
Ca

2+
Mg

2+ NH4
+

Fe
2+

Fe
3+

1 9-ʨ ʭʦʨʦʦɹʫʷʥʪʦʛʪʦʭʳʥ ʭʫʜʘʛ2.9 7.2 4.3 1.4 84.1 36.5 - 0.01 0.01

2 12-ʨ ʭʦʨʦʦʅʦʤʠʥ ʭʘʡʧʝʨʤʘʨʢʝʪʳʥ ʭʫʜʘʛ5.0 13.2 46.4 2.5 212.2 68.1 0.00

3 ʉʦʩʦʨʙʘʨʘʤʳʥ ʭʫʜʘʛ2.4 6.5 16.3 2.1 96.1 20.7 - - -

4 ɾ.ʄᴇʥʭʙʘʷʨʳʥ ʭʫʜʘʛ3.0 3.8 22.7 1.2 54.1 13.4 - - 0.01

5 ʍʫʥʪ ʭʘʥʛʘʡ ʮʘʡʥʳ ʛʘʟʨʳʥ ʫʩ3.6 1 13.5 0.5 14.0 3.6 - - -

6 ʅʷʤʭʘʥʜʳʥ ʭʫʜʘʛ 3.7 11.8 11.5 1.1 188.2 29.2 - 0.02

7 ɻʘʥʟʦʨʠʛʠʡʥ ʭʫʜʘʛ 1.9 4.8 37.8 7.4 72.1 14.6 0.045 0.05 0.07

8 ɿʫʩʣʘʥʛʠʡʥ ʭʫʜʘʛ 3.0 2.6 16.8 0.4 44.0 4.9 - - -

9 ɹʘʷʨʩʘʡʭʘʥʳ ʭʫʜʘʛ 2.1 3.8 13.1 0.6 58.1 10.9 - - 0.01

10 ʐʘʛʜʘʨʞʘʚʳʥ ʭʫʜʘʛ 2.5 4 16.3 0.7 60.1 12.2 - - -

11 ɾ.ʊʦʛʪʦʭʳʥ ʭʫʜʘʛ 3.4 3.6 12.7 0.6 54.1 10.9 - -

12 ʅʦʛʦʦʥ ʪᴇʛᴇʣ ʮʵʮʵʨʣʵʛʠʡʥ ʭʫʜʘʛ3.8 4.4 35.9 0.3 64.1 14.6 0 0.03 -

13 171-ʨ ʮʵʮʵʨʣʵʛʠʡʥ ʭʫʜʘʛ3.5 4.3 40.1 0.3 64.1 13.4 0 0.01 -

14 ɾʠʥʞʠʜʠʡʥ ʭʫʜʘʛ 2.5 4.4 23.8 0.7 72.1 9.7 0 0.01 -

15 ʆʜ ʜʵʣʛװװʨʠʡʥ ʭʫʜʘʛ3.4 5.4 22.7 0.9 84.1 14.6 0 0.01 -

16 ɸ.ʕʥʭʪᴇʨʠʡʥ ʭʫʜʘʛ 5.3 5.1 33.7 1.0 80.1 13.4 0 0.03 -

17 ʊʨʝʟʘ ʵʭ ʪᴇʚʠʡʥ ʭʫʜʘʛ4.1 7 31.3 1.0 108.1 19.5 0 0.02 -

18 225-ʨ ʮʵʮʵʨʣʵʛʠʡʥ ʭʫʜʘʛ5.4 4.2 33.8 0.9 68.1 9.7 0 0.01 -

19 ʆʡʥ ʛʵʨʵʣ ʯʫʫʣʛʘʥʳ ʭʫʜʘʛ5.0 4.4 23.6 1.1 72.1 9.7 0 0.02 -

20 ʉʘʡʭʘʥ ʠʨʵʵʜװʡ ʘʚʪʦ ʙʘʘʟʳʥ ʭʫʜʘʛ3.1 5.8 17.1 0.8 86.1 18.2 - - -

21 ʍʦʨʦʦʥʳ ʛװʥʠʡ ʭʫʜʘʛ2.7 3.6 18.1 0.9 44.0 17.0 - - -

22 18-ʨ ʭʦʨʦʦʥʳ ʭʫʜʘʛ2.9 4.6 25.0 0.9 76.1 9.7 0.00 0.01 -

23 ɼʘʚʘʘʞʘʚʳʥ ʭʫʜʘʛ 4.4 4.8 30.4 1.5 72.1 14.6 0.00 - -

24 ɼ.ɻʘʥʙʘʘʪʘʨʳʥ ʭʫʜʘʛ4.8 3.4 26.6 1.5 52.1 9.7 0.00 0.01 -

25 ʛװʥʞʠʡʥ 43-565-ʥ ʭʫʜʘʛ3.92 4.4 22.1 0.6 66.1 13.4 0.00 0.01 -

26 52-ʨ ʭʫʜʘʛ 5.2 5.2 31.7 0.5 80.1 14.6 0.00 - -

27 41-ʨ ʛʫʜʘʤʞʥʳ ʭʫʜʘʛ5.92 4.4 29.6 1.3 66.1 13.4 0.00 - -

28 ɻ.ʅʘʤʞʠʨʤʘʘʛʠʡʥ ʭʫʜʘʛ4.64 4.4 29.0 0.5 68.1 12.2 0.00 - -

29 ʃ.ɻʘʥʧװʨʵʚʠʡʥ ʭʫʜʘʛ3.6 5 20.0 1.4 80.1 12.2 0.00 0.03 -

30 ʀ.ɸʣʪʘʥʪʫʷʘʛʠʡʥ ʭʫʜʘʛ5.92 5.5 31.8 1.1 84.1 15.8 0.00 - -

31 ʉװʭʙʘʘʪʘʨ ʜʵʚʰʣʠʡʥ ʭʫʜʘʛ3.04 4.2 24.2 0.8 62.1 13.4 - - -

32 ʘʤʝʨʠʢ ʪʘʫʥ ʭʦʪʭʦʥʳ ʭʫʜʘʛ2 3.8 27.6 0.7 60.1 9.7 0.00 0.01 -

33 ʗʥʟʘʛʘ ʟʫʩʣʘʥʛʠʡʥ ʭʫʜʘʛ4.2 1.8 14.4 0.8 28.0 4.9 - 0.001 0.02

34 ɻװʥʠʡ ʭʫʜʘʛ 3.0 2.6 13.2 0.9 38.0 8.5 - - -

35 ʉʘʥʟʘʡ ʘʤʨʘʣʪʳʥ ʛʘʟʨʳʥ ʭʫʜʘʛ3.0 3.5 13.4 1 56.1 8.5 - - -

36 ʀʭ ʪʘʤʠʨ ʘʤʨʘʣʪ 1-ʨ ʭʫʜʘʛ3.6 2.5 15.5 0.8 42.0 4.9 - 0.04 0.02

37 ʀʭ ʪʘʤʠʨ ʘʤʨʘʣʪ2-ʨ ʭʫʜʘʛ2.7 2.6 10.4 1 40.0 7.3 - 0.01 0.02

38 ɹʘʪʤᴇʥʭʠʡʥ ʭʫʜʘʛ 4.5 2.2 19.6 0.3 36.0 4.9 - -

39 ʉʦʛʦʦʪ ʘʤʨʘʣʪʳʥ ʭʫʜʘʛ3.1 3 14.0 0.9 44.0 9.7 - - -

40 ɻװʥʠʡ ʭʫʜʘʛ 3.6 4.2 13.1 0.9 66.1 10.9 - - -

41 ɻװʥʠʡ ʭʫʜʘʛ 3.6 3.2 15.5 1.1 48.0 7.3 - - -

42 ʐʘʨʛʘ ʤʦʨʴʪʳʥ ʭʫʜʘʛ2.3 3.8 14.7 1.1 60.1 9.7 - - -

43 ɻװʥʠʡ ʭʫʜʘʛ 3.0 4 7.7 1.2 60.1 12.2 - - -

44 ʕʮʩʠʡʥ ʛװʥʠʡ ʭʫʜʘʛ3.5 4.2 2.9 1.4 60.1 14.6 - - -

45 ɻʘʥʙʦʣʜʳʥ ʭʫʜʘʛ 2.88 4.7 22.4 0.6 64.1 18.2 - - 0.01

46 ʍʘʜʘʪʳʥ ʭʫʜʘʛ 3.84 4.4 16.6 0.7 64.1 14.6 - - -

47 ʎʦʣʤʦʥʛʠʡʥ ʭʫʜʘʛ 2.56 4.2 16.6 0.9 64.1 12.2 - 0.01 -

48 ʩʵʣʙʠʡʥ ʭʫʜʘʛ 2.64 3 20.1 0.8 48.0 7.3 - - -

49 ɸ.ɸʣʪʘʥʩװʭʠʡʥ ʭʫʜʘʛ3.2 4 9.5 0.9 60.1 12.2 - - -

50 ʎ.ɹʦʣʜʳʥ ʭʫʜʘʛ 5.2 4.3 16.6 1.0 64.1 13.4 0.03 - -

51 ʍʘʜʘʪʳʥ 5-ʥ ʭʫʜʘʛ 5.6 3.4 21.4 0.3 52.1 9.7 - - -

52 ʉʵʣʭʠʡʥ 5-104 ʢʦʣʙʦ3.12 3 14.0 0.5 44.0 9.7 - - -

53 ʟʘʤʙʫʫʣʠʥ ʭʦʪʭʦʥ ʭʫʜʘʛ4.16 2.8 21.0 0.8 48.0 4.9 - - -

54 ʥʦʤʜʫʤʘʥʜʘʣ ʩʫʚʠʣʘʣ ʭʫʜʘʛ3.04 2.2 11.5 0.5 32.0 7.3 - 0.01 -

55 ʍʦʩ ʰʠʥʵʩ ʩʫʚʠʣʘʣ ʭʫʜʘʛ3.6 3.4 8.4 0.4 38.0 18.2 0.14 0.01 -

56 ʵʨʭʵʩ ʩʫʚʠʣʘʣ ʭʫʜʘʛ4.16 3.2 42.5 0.6 48.0 9.7 - - -

57 ʉʵʣʭ 18-1870 ʪʦʦʪʳʥ ʭʫʜʘʛ4.24 4.8 33.1 0.7 68.1 17.0 - - -

58 ʩʵʣʭ 18-1868 ʪʦʦʪʳʥ ʭʫʜʘʛ3.76 5.6 8.3 0.7 84.1 17.0 - - -

59 ʅ.ʄᴇʥʭʯʫʣʫʫʥʳ ʭʫʜʘʛ3.76 4.6 23.3 1.0 66.1 15.8 - - -

60 ʊʘʡʚʘʥ ʩʘʥʛʠʡʥ ʭʫʜʘʛ2.56 3.6 17.2 1.1 56.1 9.7 - - -

61 217- ʮʵʮʵʨʣʵʛʠʡʥ ʭʫʜʘʛ3.04 4.2 22.7 0.7 64.1 12.2 - 0.01 -

62 ʅʦʤʫʥ ʘʤʨʘʣʪʳʥ ʭʫʜʘʛ2.4 3 26.1 0.6 48.0 7.3 - - -
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ʍʘʚʩʨʘʣʪ -5ʙ 

ʉϾʭʙʘʘʪʘʨ ʜϾϾʨʛʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʘʥʠʦʥʳ ʥʘʡʨʣʘʛʘ, ʤʛ/ʣ 

 

ˉ
ʍʦʨʦʦ

ɼʵʵʞ CO3
-

HCO3
-

Cl
- SO4

2-
NO2

-
NO3

-
PO4

3-
F

- ʅʠʡʪ 

ʵʨʜʵʩʞʠʣʪ

1 9-ʨ ʭʦʨʦʦɹʫʷʥʪʦʛʪʦʭʳʥ ʭʫʜʘʛ - 317.2 50.5 20.6 - 23.1 - 0.85 537.7

2 12-ʨ ʭʦʨʦʦʅʦʤʠʥ ʭʘʡʧʝʨʤʘʨʢʝʪʳʥ ʭʫʜʘʛ- 250.1 163.1 369.5 0.24 143.8 0.17 1256.0

3 ʉʦʩʦʨʙʘʨʘʤʳʥ ʭʫʜʘʛ - 189.1 69.4 67.5 0.022 49.4 0.08 0.14 510.6

4 ɾ.ʄᴇʥʭʙʘʷʨʳʥ ʭʫʜʘʛ - 195.2 37.9 26.3 - - - 0.26 350.7

5 ʍʫʥʪ ʭʘʥʛʘʡ ʮʘʡʥʳ ʛʘʟʨʳʥ ʫʩ- 54.9 12.6 16.5 - - - - 115.6

6 ʅʷʤʭʘʥʜʳʥ ʭʫʜʘʛ - 305.0 117.0 88.9 0.217 134.6 0.007 - 740.9

7 ɻʘʥʟʦʨʠʛʠʡʥ ʭʫʜʘʛ - 207.4 56.8 74.1 1.4 3.9 0.11 0.33 470.3

8 ɿʫʩʣʘʥʛʠʡʥ ʭʫʜʘʛ - 152.5 12.6 19.8 - 4.5 - - 255.5

9 ɹʘʷʨʩʘʡʭʘʥʳ ʭʫʜʘʛ - 201.3 12.6 27.2 - 10.2 - - 334.0

10 ʐʘʛʜʘʨʞʘʚʳʥ ʭʫʜʘʛ - 231.8 12.6 20.6 - 9.0 - - 363.2

11 ɾ.ʊʦʛʪʦʭʳʥ ʭʫʜʘʛ - 195.2 17.7 19.8 - 3.4 - 0.04 314.3

12 ʅʦʛʦʦʥ ʪᴇʛᴇʣ ʮʵʮʵʨʣʵʛʠʡʥ ʭʫʜʘʛ- 268.4 24.8 24.7 21.9 0.07 454.7

13 171-ʨ ʮʵʮʵʨʣʵʛʠʡʥ ʭʫʜʘʛ- 231.8 39.0 30.5 32.0 0.66 451.1

14 ɾʠʥʞʠʜʠʡʥ ʭʫʜʘʛ - 231.8 21.3 28.8 28.1 0.56 416.2

15 ʆʜ ʜʵʣʛװװʨʠʡʥ ʭʫʜʘʛ- 256.2 35.5 23.9 44.2 0.17 482.0

16 ɸ.ʕʥʭʪᴇʨʠʡʥ ʭʫʜʘʛ - 244.0 35.5 39.5 47.7 0.46 494.9

17 ʊʨʝʟʘ ʵʭ ʪᴇʚʠʡʥ ʭʫʜʘʛ- 329.4 35.5 42.8 67.9 0.006 0.46 635.5

18 225-ʨ ʮʵʮʵʨʣʵʛʠʡʥ ʭʫʜʘʛ- 256.2 24.8 28.0 12.9 0.63 434.4

19 ʆʡʥ ʛʵʨʵʣ ʯʫʫʣʛʘʥʳ ʭʫʜʘʛ- 231.8 24.8 23.0 29.6 0.39 415.8

20 ʉʘʡʭʘʥ ʠʨʵʵʜװʡ ʘʚʪʦ ʙʘʘʟʳʥ ʭʫʜʘʛ- 256.2 25.2 54.3 - 32.4 0.003 - 490.4

21 ʍʦʨʦʦʥʳ ʛװʥʠʡ ʭʫʜʘʛ- 195.2 12.6 32.9 0.09 10.4 0.018 - 331.3

22 18-ʨ ʭʦʨʦʦʥʳ ʭʫʜʘʛ - 244.0 28.4 36.2 9.6 429.9

23 ɼʘʚʘʘʞʘʚʳʥ ʭʫʜʘʛ - 189.1 42.6 47.7 53.7 0.006 0.02 451.6

24 ɼ.ɻʘʥʙʘʘʪʘʨʳʥ ʭʫʜʘʛ- 170.8 24.8 34.6 23.4 0.17 343.5

25 ʛװʥʞʠʡʥ 43-565-ʥ ʭʫʜʘʛ- 244.0 17.7 35.4 8.6 0.22 407.8

26 52-ʨ ʭʫʜʘʛ - 231.8 31.9 42.8 62.0 0.07 495.4

27 41-ʨ ʛʫʜʘʤʞʥʳ ʭʫʜʘʛ- 225.7 21.3 53.5 19.0 0.00 429.8

28 ɻ.ʅʘʤʞʠʨʤʘʘʛʠʡʥ ʭʫʜʘʛ- 231.8 24.8 39.5 21.7 0.19 427.5

29 ʃ.ɻʘʥʧװʨʵʚʠʡʥ ʭʫʜʘʛ- 231.8 10.6 37.0 64.3 0.09 457.5

30 ʀ.ɸʣʪʘʥʪʫʷʘʛʠʡʥ ʭʫʜʘʛ- 256.2 35.5 34.6 61.6 0.02 520.7

31 ʉװʭʙʘʘʪʘʨ ʜʵʚʰʣʠʡʥ ʭʫʜʘʛ- 244.0 17.7 32.9 - 5.4 - 0.04 400.4

32 ʘʤʝʨʠʢ ʪʘʫʥ ʭʦʪʭʦʥʳ ʭʫʜʘʛ- 219.6 14.2 41.2 10.0 0.07 383.0

33 ʗʥʟʘʛʘ ʟʫʩʣʘʥʛʠʡʥ ʭʫʜʘʛ- 109.8 12.6 11.5 - 3.0 - - 185.0

34 ɻװʥʠʡ ʭʫʜʘʛ - 146.4 15.8 12.3 - 5.9 0.025 - 241.2

35 ʉʘʥʟʘʡ ʘʤʨʘʣʪʳʥ ʛʘʟʨʳʥ ʭʫʜʘʛ- 213.5 9.5 15.6 0.019 1.0 0.006 - 318.6

36 ʀʭ ʪʘʤʠʨ ʘʤʨʘʣʪ 1-ʨ ʭʫʜʘʛ- 158.6 12.6 11.5 - - - - 246.0

37 ʀʭ ʪʘʤʠʨ ʘʤʨʘʣʪ2-ʨ ʭʫʜʘʛ- 152.5 12.6 10.7 - - - - 234.6

38 ɹʘʪʤᴇʥʭʠʡʥ ʭʫʜʘʛ - 146.4 9.5 18.9 - - 0.003 - 235.6

39 ʉʦʛʦʦʪ ʘʤʨʘʣʪʳʥ ʭʫʜʘʛ- 183.0 12.6 13.2 0.008 - - - 277.4

40 ɻװʥʠʡ ʭʫʜʘʛ - 231.8 15.8 18.9 - 9.5 0.003 - 367.1

41 ɻװʥʠʡ ʭʫʜʘʛ - 164.7 15.8 14.8 - 15.5 0.003 - 282.8

42 ʐʘʨʛʘ ʤʦʨʴʪʳʥ ʭʫʜʘʛ- 225.7 12.6 9.9 - 12.9 0.01 - 346.7

43 ɻװʥʠʡ ʭʫʜʘʛ - 219.6 15.8 10.7 - 5.9 - - 333.1

44 ʕʮʩʠʡʥ ʛװʥʠʡ ʭʫʜʘʛ - 207.4 15.8 18.1 - 8.8 - - 329.0

45 ɻʘʥʙʦʣʜʳʥ ʭʫʜʘʛ - 274.5 10.6 41.1 - 2.0 433.6

46 ʍʘʜʘʪʳʥ ʭʫʜʘʛ - 268.4 10.6 14.8 - 8.2 0.003 0.07 398.0

47 ʎʦʣʤʦʥʛʠʡʥ ʭʫʜʘʛ - 237.9 10.6 22.2 - 17.4 0.003 381.8

48 ʩʵʣʙʠʡʥ ʭʫʜʘʛ - 164.7 14.2 24.7 - 17.5 0.04 297.4

49 ɸ.ɸʣʪʘʥʩװʭʠʡʥ ʭʫʜʘʛ- 183.0 10.6 48.6 - 7.9 332.7

50 ʎ.ɹʦʣʜʳʥ ʭʫʜʘʛ - 219.6 17.7 18.1 - 35.6 0.006 0.02 386.1

51 ʍʘʜʘʪʳʥ 5-ʥ ʭʫʜʘʛ - 213.5 10.6 23.0 - 3.8 334.5

52 ʉʵʣʭʠʡʥ 5-104 ʢʦʣʙʦ- 176.9 10.6 18.9 - 1.6 276.3

53 ʟʘʤʙʫʫʣʠʥ ʭʦʪʭʦʥ ʭʫʜʘʛ- 183.0 10.6 19.8 - 1.5 0.12 289.6

54 ʥʦʤʜʫʤʘʥʜʘʣ ʩʫʚʠʣʘʣ ʭʫʜʘʛ- 122.0 7.1 24.7 - 0.0 0.006 0.19 205.1

55 ʍʦʩ ʰʠʥʵʩ ʩʫʚʠʣʘʣ ʭʫʜʘʛ- 109.8 39.0 40.3 - 2.7 257.1

56 ʵʨʭʵʩ ʩʫʚʠʣʘʣ ʭʫʜʘʛ- 195.2 7.1 57.6 - 28.9 0.14 389.7

57 ʉʵʣʭ 18-1870 ʪʦʦʪʳʥ ʭʫʜʘʛ- 256.2 21.3 31.3 - 50.1 0.01 0.19 477.8

58 ʩʵʣʭ 18-1868 ʪʦʦʪʳʥ ʭʫʜʘʛ- 256.2 24.8 44.4 - 9.5 445.0

59 ʅ.ʄᴇʥʭʯʫʣʫʫʥʳ ʭʫʜʘʛ - 268.4 17.7 19.8 - 20.4 0.04 432.5

60 ʊʘʡʚʘʥ ʩʘʥʛʠʡʥ ʭʫʜʘʛ- 183.0 17.7 33.7 - 10.8 0.09 329.4

61 217- ʮʵʮʵʨʣʵʛʠʡʥ ʭʫʜʘʛ- 244.0 14.2 31.3 - 9.7 398.8

62 ʅʦʤʫʥ ʘʤʨʘʣʪʳʥ ʭʫʜʘʛ- 170.8 10.6 23.0 - 35.3 0.09 321.7

18- ʭʦʨʦʦ

19-ʨ ʭʦʨʦʦ

20-ʨ ʭʦʨʦʦ

13-ʨ ʭʦʨʦʦ

14-ʨ ʭʦʨʦʦ

15-ʨ ʭʦʨʦʦ

16-ʨ ʭʦʨʦʦ

17-ʨ ʭʦʨʦʦ
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1 Ag (ʄᴇʥʛᴇ) 100 <10 <0.2 <10 <10 <10 <10 <10 <10 <10 <10 <10 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <10 <10

2 Al (ʍᴇʥʛᴇʥʮʘʛʘʘʥ)500 <0.2 12 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <10 <10 <10 <10 <10 <10 <10 <10 <0.2 <0.2

3 As (ʍװʥʮʵʣ) 10 0.49 1.36 2.46 1.03 0.17 1.5 2.98 1.36 1.13 0.96 1.55 1.23 1.06 1.05 1.1 0.8 1.72 0.44 0.65 7.14 1.04

4 ɺʘ (ɹʘʨʠ) 700 59 59 42 46 <10 13 44 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 23 11 <10 <10

5 ɺʝ (ɹʠʥʜʵʨ)0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

6 Bi (ɺʠʩʤʫʪ) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

7 Cd (ɿᴇᴇʣᴇʥʮʘʛʘʘʥ)3 0.01 <0.01 <0.01 <0.01 0.01 <0.01 0.03 <0.01 0.04 <0.01 <0.01 0.03 0.02 0.01 0.03 <0.01 <0.01 <0.01 <0.01 0.02 0.02

8 Ce (ʎʝʨʠ) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

9 Co (ɸʣʙʠʥ) 0.38 1.04 0.48 0.25 <0.06 0.95 0.66 0.19 0.32 0.29 0.23 0.34 0.31 0.33 0.6 0.45 0.66 0.31 0.33 0.24 0.45

10 Cr (ʍʨʦʤ)-ʥʠʡʪ50 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

11 Cs (ʎʝʟʠ) <0.001 0.002 <0.001 <0.001 <0.001 0.01 0.002 0.57 0.75 0.177 0.579 0.108 0.113 0.08 0.057 0.012 0.066 0.057 0.012 0.041 0.023

12 Cu (ɿʵʩ) 2000 <5 <5 <5 <5 <5 <5 6 <5 6 6 <5 <5 <5 <5 <5 <5 5 <5 <5 <5 <5

13 Dy (ɼʠʩʧʨʦʟʠ) 0.002 <0.001 <0.001 <0.001 0.002 0.002 0.003 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 <0.001 0.001 <0.001 0.004 0.002 0.002 <0.001 0.001

14 Er (ʕʨʙʠ) 0.003 0.002 0.001 0.002 0.002 0.004 0.005 <0.001 0 0.001 0.001 0.001 0.004 0.001 0.001 0.001 0.005 0.004 0.002 <0.001 0.002

15 Eu (ɽʚʨʦʧʠ) 0.013 0.014 0.01 0.012 0.002 0.003 0.01 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 <0.001 0.003 0.002 0.005 0.007 0.003 0.002 0.001

16 Fe (ʊᴇʤᴇʨ) 300 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

17 Ga (ɻʘʣʣʠ) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

18 Gd (ɻʘʜʦʣʠʥʠ) 0.003 <0.003 <0.003 <0.003 0.004 0.006 0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.003 <0.003 <0.003 0.004 <0.003 <0.003 <0.003 <0.003

19 Hf (ɻʘʬʥʠ) 0.022 0.081 <0.004 <0.004 <0.004 0.061 0.015 <0.004 0 0.005 0.007 <0.004 0.007 0.007 0.005 0.005 0.011 0.011 0.005 <0.004 0.005

20 Hg (ʄᴇʥʛᴇʥ ʋʩ)1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

21 Ho (ɻʦʣʴʤʠ) <0.001 <0.001 <0.001 <0.001 0.001 0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 0.001 <0.001 0.001 0.001 0.001 <0.001 <0.001

22 In (ʀʥʜʠ) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

23 La (ʃʘʥʪʘʥ) 0.01 <0.01 <0.01 <0.01 0.02 0.02 0.02 <0.01 0.02 <0.01 <0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.01 <0.01 <0.01 <0.01

24 Lu (ʃʶʪʝʮʠ) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.002 <0.002 <0.002 <0.002 <0.002

25 Mn (ʄʘʥʛʘʥ)100 <5 7 <5 <5 <5 <5 283 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 6 <5 <5 <5

26 Mo (ɸʥʟʘʥ) 70 2.2 0.8 0.9 1 0.3 1.4 7.6 5.6 4.4 4.3 4.7 9.8 10.1 7.1 2.7 2.3 2.8 3.3 2.4 5.9 4.4

27 Nb (ʅʠʦʙʠ) 0.02 0.109 0.008 0.011 <0.005 0.064 0.028 <0.005 0.01 0.012 0.006 <0.005 <0.005 <0.005 0.038 0.032 0.033 0.029 0.019 0.006 0.01

28 Nd (ʅʝʦʜʠʤ) <0.01 <0.01 <0.01 <0.01 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

29 Ni (ʅʠʢʝʣʴ) 20 7.2 18 8.2 4.2 <0.3 16 11.4 2.6 4.1 4.3 4.4 5.5 4.5 4.8 6.7 6.1 8.9 5.1 5.1 4.2 7.1

30 P (ʬʦʩʬʦʨ) 1142 <50 <50 76 <50 <50 <50 138 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

31 Pb (ʍʘʨ ʪʫʛʘʣʛʘ)10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.8 <0.5 <0.5 <0.5

32 Pr (ʇʨʘʟʝʦʜʠʤ) <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006

33 Rb (ʈʫʙʠʜʠ) 0.31 0.04 0.06 0.04 0.1 0.06 0.99 0.94 1.26 0.75 1.03 0.38 0.4 0.38 0.32 0.16 0.21 0.42 0.16 0.68 0.36

34 Sb (ʍʵʚʨʵʛ ʮʘʛʘʘʥ)20 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.3 0.4 0.5 0.4 0.3 0.2 0.3 0.2 0.3 <0.2 0.2 0.5 0.3 0.5 0.3

35 Sc (ʉʢʘʥʜʠ) 5 4 4 3 2 5 3 4 4 4 4 4 4 4 5 4 5 4 4 3 5

36 Se (ʉʝʣʝʥ) 40 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

37 Sm (ʉʘʤʘʨʠ) 0.002 <0.002 <0.002 <0.002 0.002 <0.002 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.003 0.002 <0.002 <0.002 <0.002

38 Sn (ʎʘʛʘʘʥʪʫʛʘʣʛʘ)<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

39 Sr (ʉʪʨʦʥʮʠ)2000 1596 1728 1139 642 98 1023 784 198 551 802 528 538 975 770 949 884 933 3358 904 651 950

40 Ta (ʊʘʥʪʘʣ) 0.063 0.082 0.031 0.03 0.002 0.064 0.036 0.027 0.02 0.031 0.04 0.025 0.026 0.026 0.037 0.036 0.039 0.032 0.023 0.024 0.029

41 Tb (ʊʝʨʙʠ) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

42 Te (ʊʝʣʣʫʨ) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

43 Th (ʊʦʨʠ) 0.032 0.028 <0.002 <0.002 <0.002 0.035 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.026 0.01 <0.002 <0.002 <0.002

44 Ti (ʊʠʪʘʥ) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

45 Tl (ʊʘʣʣʠ) <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007

46 Tm (ʊʫʣʠ) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.001 <0.001 <0.001 <0.001 <0.001

47 U (ʋʨʘʥ) 30 9.84 3.91 2.91 2.28 0.063 6.08 8.18 2.93 4.15 5.16 4.51 5.56 4.79 5.15 4.18 4.55 8.98 4.23 4.18 4.97 8.11

48 V (ɺʘʥʘʜʠ) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

49 W (ɺʦʣʴʬʨʘʤ) 0.24 0.91 <0.05 0.08 0.09 1.32 0.4 0.06 0.95 0.5 1.45 0.15 0.97 0.08 0.4 0.28 0.33 0.51 0.19 0.25 0.14

50 Y (ʀʪʪʨʠ) 0.076 0.043 0.028 0.014 0.023 0.056 0.057 0.009 0.03 0.032 0.022 0.034 0.062 0.037 0.063 0.044 0.078 0.113 0.049 0.024 0.047

51 Yb (ʀʪʪʝʨʙʠ) 0.002 0.002 0.003 0.001 0.004 0.005 0.008 <0.001 0 0.001 <0.001 <0.001 0.002 0.001 0.003 0.002 0.006 0.003 0.003 0.001 0.002

52 Zn (ʎʘʡʨ) 5000 16 5 <5 <5 20 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 12 488 34 <5 20

53 Zr (ʎʠʨʢʦʥʠ) 0.12 0.08 <0.05 <0.05 <0.05 0.1 0.09 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 <0.05 0.06 <0.05 0.05 <0.05 <0.05 <0.05 <0.05

ʍʦʨʦʦ 13 14 15 16 17



ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʙʦʣʦʥ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʩʫʜʘʣʛʘʘ 

 

g 

ʍʘʚʩʨʘʣʪ -5ʛ 

ʉϾʭʙʘʘʪʘʨ ʜϾϾʨʛʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʤʠʢʨʦʵʣʝʤʝʥʪ, ʤʢʛ/ʣ 
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1 Ag (ʄᴇʥʛᴇ) 100 <10 <10 <10 <10 <10 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

2 Al (ʍᴇʥʛᴇʥʮʘʛʘʘʥ)500 <0.2 <0.2 <0.2 <0.2 <0.2 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

3 As (ʍװʥʮʵʣ) 10 1.73 0.28 1.07 2.08 1.05 1.08 0.54 0.63 0.29 1.4 0.59 1.94 0.35 0.73 0.35 0.2 0.59 0.92 0.66 2.36 0.89 0.17 0.12

4 ɺʘ (ɹʘʨʠ) 700 <10 17 15 14 15 <10 <10 <10 <10 21 22 <10 <10 <10 <10 <10 <10 12 <10 22 11 12 <10

5 ɺʝ (ɹʠʥʜʵʨ)0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

6 Bi (ɺʠʩʤʫʪ) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

7 Cd (ɿᴇᴇʣᴇʥʮʘʛʘʘʥ)3 0.01 <0.01 0.02 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.11 <0.01 <0.01 <0.01 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01

8 Ce (ʎʝʨʠ) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

9 Co (ɸʣʙʠʥ) 0.28 0.22 0.27 0.26 0.3 0.26 0.27 0.28 0.19 0.26 0.29 0.3 0.18 0.2 0.12 10 0.32 0.35 0.42 0.32 0.25 0.55 0.21

10 Cr (ʍʨʦʤ)-ʥʠʡʪ50 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

11 Cs (ʎʝʟʠ) 0.257 0.019 0.029 0.004 0.045 0.098 0.004 0.016 0.001 0.079 <0.001 0.097 0.129 0.062 0.003 0.025 0.042 0.3 0.31 0.031 0.042 0.003 <0.001

12 Cu (ɿʵʩ) 2000 <5 <5 <5 <5 <5 8 6 <5 <5 <5 <5 <5 <5 24 <5 <5 <5 <5 <5 <5 <5 8 <5

13 Dy (ɼʠʩʧʨʦʟʠ) 0.001 0.001 0.001 <0.001 0.003 <0.001 0.001 0.002 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.005 <0.001 <0.001 <0.001 <0.001

14 Er (ʕʨʙʠ) 0.002 0.001 0.002 0.002 0.002 0.001 0.001 0.002 0.001 0.001 0.001 <0.001 <0.001 0.001 0.002 0.001 <0.001 0.003 0.004 0.001 0.001 0.002 0.001

15 Eu (ɽʚʨʦʧʠ) 0.002 0.006 0.005 0.005 0.005 0.001 0.002 0.003 0.002 0.006 0.006 0.001 0.002 0.001 <0.001 <0.001 <0.001 0.005 0.002 0.005 0.002 0.003 0.001

16 Fe (ʊᴇʤᴇʨ) 300 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

17 Ga (ɻʘʣʣʠ) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.04 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

18 Gd (ɻʘʜʦʣʠʥʠ) <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.003 <0.003 <0.003 0.003 <0.003 <0.003 <0.003 <0.003

19 Hf (ɻʘʬʥʠ) 0.005 <0.004 <0.004 0.01 0.006 0.017 0.013 0.006 <0.004 0.008 0.006 0.004 <0.004 <0.004 <0.004 <0.004 0.006 0.014 0.011 0.008 <0.004 0.013 <0.004

20 Hg (ʄᴇʥʛᴇʥ ʋʩ)1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

21 Ho (ɻʦʣʴʤʠ) <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.001 <0.001 <0.001 0.001 <0.001

22 In (ʀʥʜʠ) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

23 La (ʃʘʥʪʘʥ) <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.01 <0.01 <0.01 <0.01 <0.01

24 Lu (ʃʶʪʝʮʠ) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

25 Mn (ʄʘʥʛʘʥ)100 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 1357 <5 <5 <5 <5 <5 <5 <5

26 Mo (ɸʥʟʘʥ) 70 2.1 1.2 4.1 4.6 5.1 4 3.4 1.8 0.9 3.8 3.1 29.9 1.5 3.3 0.8 4.4 2.9 3.2 2.8 2.4 2.7 2.7 1.1

27 Nb (ʅʠʦʙʠ) 0.014 0.009 0.011 0.012 0.013 0.017 0.012 0.006 0.005 0.009 <0.005 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 0.005 <0.005 <0.005 <0.005 <0.005

28 Nd (ʅʝʦʜʠʤ) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

29 Ni (ʅʠʢʝʣʴ) 20 4.9 3.6 4.3 4.6 4.6 5.6 5.1 4.9 3 4.6 4.9 3.6 2.6 3.2 1.7 12.8 3.4 5.3 6.7 5.2 4 6.4 3.2

30 P (ʬʦʩʬʦʨ) 1142 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

31 Pb (ʍʘʨ ʪʫʛʘʣʛʘ)10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

32 Pr (ʇʨʘʟʝʦʜʠʤ) <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006

33 Rb (ʈʫʙʠʜʠ) 0.82 0.07 0.21 0.18 0.23 0.39 0.08 0.12 <0.01 0.63 0.18 0.25 0.2 0.29 0.03 1.57 0.54 0.6 0.84 0.29 0.48 0.04 0.04

34 Sb (ʍʵʚʨʵʛ ʮʘʛʘʘʥ)20 0.4 <0.2 0.3 <0.2 <0.2 5.7 <0.2 0.3 <0.2 0.7 0.2 10.9 <0.2 0.3 <0.2 1.1 <0.2 1.1 0.2 1 0.3 <0.2 <0.2

35 Sc (ʉʢʘʥʜʠ) 5 5 5 5 5 5 4 5 5 4 5 4 5 5 5 4 4 4 5 5 4 5 5

36 Se (ʉʝʣʝʥ) 40 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

37 Sm (ʉʘʤʘʨʠ) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

38 Sn (ʎʘʛʘʘʥʪʫʛʘʣʛʘ)<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

39 Sr (ʉʪʨʦʥʮʠ)2000 812 657 791 731 648 2316 866 723 476 1143 811 1011 450 458 216 137 441 1433 1258 884 649 677 522

40 Ta (ʊʘʥʪʘʣ) 0.029 0.017 0.021 0.024 0.034 0.033 0.043 0.037 0.018 0.033 0.027 0.022 0.018 0.023 0.016 0.008 0.021 0.035 0.028 0.03 0.018 0.021 0.023

41 Tb (ʊʝʨʙʠ) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

42 Te (ʊʝʣʣʫʨ) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

43 Th (ʊʦʨʠ) <0.002 <0.002 <0.002 <0.002 <0.002 0.007 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

44 Ti (ʊʠʪʘʥ) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

45 Tl (ʊʘʣʣʠ) <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 0.135 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007

46 Tm (ʊʫʣʠ) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

47 U (ʋʨʘʥ) 30 4.31 1.32 4.85 6.18 8.6 3.2 5.95 3.26 1.03 6.34 5.12 2.13 1.48 2.9 0.619 0.072 2.94 4.45 5.24 4.35 2.59 3.3 1.96

48 V (ɺʘʥʘʜʠ) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

49 W (ɺʦʣʴʬʨʘʤ) 0.98 0.13 0.99 0.15 0.12 0.2 0.38 0.12 0.07 0.15 0.19 1.14 0.22 0.11 0.05 <0.05 0.08 0.07 0.05 0.06 0.07 0.05 <0.05

50 Y (ʀʪʪʨʠ) 0.048 0.025 0.039 0.034 0.039 0.063 0.04 0.044 0.012 0.035 0.027 0.051 0.019 0.022 0.008 0.019 0.014 0.077 0.104 0.048 0.022 0.055 0.021

51 Yb (ʀʪʪʝʨʙʠ) 0.001 0.001 0.002 0.002 0.002 0.001 0.001 0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 <0.001 0.005 0.003 0.001 0.001 0.002 <0.001

52 Zn (ʎʘʡʨ) 5000 <5 <5 <5 <5 <5 20 <5 <5 <5 <5 47 <5 <5 10 <5 <5 <5 <5 <5 <5 <5 1499 100

53 Zr (ʎʠʨʢʦʥʠ) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

ʍʦʨʦʦ 2019



ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʙʦʣʦʥ ʦʨʛʘʥʠʢ ʙϾʨʵʣʜʵʭϾϾʥʠʡ ʩʫʜʘʣʛʘʘ 

 

h 

ʍʘʚʩʨʘʣʪ -5ʜ 

ʉϾʭʙʘʘʪʘʨ ʜϾϾʨʛʠʡʥ ʛϾʥʠʡ ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʮʘʮʨʘʛʠʡʥ ʘʶʫʣʛϾʡʥ ϾʟϾϾʣʵʣʪ, ɹʢ/ʣ 

 

214
Pb

214
Bi

222
Rn

226
Ra

238
U

1 9-ʨ ʭʦʨʦʦɹʫʷʥʪʦʛʪʦʭʳʥ ʭʫʜʘʛ35 20 28 <0.4 <0.4

2 12-ʨ ʭʦʨʦʦʅʦʤʠʥ ʍʘʡʧʝʨʤʘʨʢʝʪʳʥ ʭʫʜʘʛ21 27 24 <0.4 <0.4

3 ʄ.ʉʦʩʦʨʙʘʨʘʤʳʥ ʭʫʜʘʛ11 12 11 <0.4 <0.4

4 ɾ.ʄᴇʥʭʙʘʷʨʳʥ ʭʫʜʘʛ<0.3 <0.5 <0.4 <0.4 <0.4

5 ñʍʫʥʪ ʭʘʥʛʘʡò ʮʘʡʥʳ ʛʘʟʨʳʥ ʭʫʜʘʛ10 12 11 <0.4 <0.4

6 ɼ.ʅʷʤʭʘʥʜʳʥ ʭʫʜʘʛ45 50 47 <0.4 <0.4

7 ɹ.ɻʘʥʟʦʨʠʛʠʡʥ ʭʫʜʘʛ16 13 15 <0.4 <0.4

8 ɿʫʩʣʘʥʛʠʡʥ ʭʫʜʘʛ 36 47 42 <0.4 <0.4

9 ʎʘʛʘʘʥ ʭʫʜʘʛ 37 51 44 <0.4 <0.4

10 ʐʘʛʜʘʨʞʘʚʳʥ ʭʫʜʘʛ74 78 76 <0.4 <0.4

11 ɾ.ʊʦʛʪʦʭʳʥ ʭʫʜʘʛ 24 28 26 <0.4 <0.4

12 ʅʦʛʦʦʥ ʪᴇʛᴇʣ ʮʵʮʵʨʣʵʛ16 9 12 <0.4 <0.4

13 171-ʨ ʮʵʮʵʨʣʵʛ 71 77 74 <0.4 <0.4

14 ɾʠʥʞʠʜʠʡʥ ʭʫʜʘʛ 16 20 18 <0.4 <0.4

15 ʆʜ ʜʵʣʛװװʨ ʭʫʜʘʛ 33 41 37 <0.4 <0.4

16 ɸ.ʕʥʭʪᴇʨʠʡʥ ʭʫʜʘʛ 38 49 44 <0.4 <0.4

17 ʊʨʝʟʘ ʕʭ ʊᴇʚ 33 40 37 <0.4 <0.4

18 225-ʨ ʮʵʮʵʨʣʵʛʠʡʥ ʭʫʜʘʛ 6 15 11 <0.4 <0.4

19 ñʆʡʥ ɻʵʨʵʣò ʯʫʫʣʛʘ<0.3 4 <0.4 <0.4 <0.4

20 ɻװʥʠʡ ʭʫʜʘʛ 10 11 11 <0.4 <0.4

21 ɸʚʪʦ ʙʘʘʟʳʥ ʭʫʜʘʛ29 32 30 <0.4 <0.4

22 18-ʨ ʭʦʨʦʦʥʳ ʭʫʜʘʛ63 76 69 <0.4 <0.4

23 ɾ.ɼʘʚʘʘʞʘʚʳʥ ʭʫʜʘʛ 72 87 80 <0.4 <0.4

24 ɼ.ɻʘʥʙʘʘʪʘʨʳʥ ʭʫʜʘʛ 69 78 74 <0.4 <0.4

25 ɻװʥʞʠʡʥ 43-565 ʪʦʦʪʳʥ ʭʫʜʘʛ 41 55 48 <0.4 <0.4

26 52-ʨ ʭʫʜʘʛ 17 24 21 <0.4 <0.4

27 41-ʨ ʛʫʜʘʤʞʥʳ ʭʫʜʘʛ 42 55 48 <0.4 <0.4

28 ɻ.ʅʘʤʞʠʨʤʘʘʛʠʡʥ ʭʫʜʘʛ 36 41 38 <0.4 <0.4

29 ʃ.ɻʘʥʧװʨʵʚʠʡʥ ʭʫʜʘʛ39 48 43 <0.4 <0.4

30 ʀ.ɸʣʪʘʥʪʫʷʘʛʠʡʥ ʭʫʜʘʛ 47 53 50 <0.4 <0.4

31 ɸʤʝʨʠʢ ʊʘʫʥ ʭʦʪʭʦʥʳ ʭʫʜʘʛ 76 80 78 <0.4 <0.4

32 ʗʥʟʘʛʘ ʟʫʩʣʘʥʛʠʡʥ ʭʫʜʘʛ37 49 43 <0.4 <0.4

33 ɻװʥʠʡ ʭʫʜʘʛ 28 32 30 <0.4 <0.4

34 ʉʘʥʟʘʡ ʘʤʨʘʣʪʳʥ ʛʘʟʨʳʥ ʭʫʜʘʛ54 72 63 <0.4 <0.4

35 ɸʤʨʘʣʪʳʥ ʙʘʡʨʥʳ ʫʥʜʥʳ ʫʩ47 54 51 <0.4 <0.4

36 ʆʨʦʥ ʩʫʫʮʥʳ 22 ʪʦʦʪʳʥ ʭʫʜʘʛ44 55 50 <0.4 <0.4

37 ɼ.ɹʘʪʤᴇʥʭʠʡʥ ʭʫʜʘʛ11 19 15 <0.4 <0.4

38 ʉʦʛʦʦʪ ʘʤʨʘʣʪʳʥ ʛʘʟʨʳʥ ʭʫʜʘʛ7 21 19 <0.4 <0.4

39 ɻװʥʠʡ ʭʫʜʘʛ 82 97 87 <0.4 <0.4

40 ɻװʥʠʡ ʭʫʜʘʛ 72 90 81 <0.4 <0.4

41 ʐʘʨʛʘ ʤʦʨʴʪʳʥ ʛװʥʠʡ ʭʫʜʘʛ70 94 82 <0.4 <0.4

42 ɻװʥʠʡ ʭʫʜʘʛ 54 60 57 <0.4 <0.4

43 ʕʮʩʠʡʥ ʙʫʫʜʣʳʥ ʛװʥʠʡ ʭʫʜʘʛ43 56 50 <0.4 <0.4

44 ɻʘʥʙʦʣʜʳʥ ʭʫʜʘʛ 53 59 56 <0.4 <0.4

45 ʍʘʜʘʪ 1-12 ʪʦʦʪʳʥ ʭʫʜʘʛ 47 54 51 <0.4 <0.4

46 ʎʦʣʤʦʥʛʠʡʥ 9-1 ʪʦʦʪʳʥ ʭʫʜʘʛ 35 40 38 <0.4 <0.4

47 ʉʵʣʙʠʡʥ ʭʫʜʘʛ 40 41 40 <0.4 <0.4

48 ɸ.ɸʣʪʘʥʩװʭʠʡʥ ʭʫʜʘʛ 21 26 23 <0.4 <0.4

49 ʎ.ɹʦʣʜʳʥ ʭʫʜʘʛ 50 68 59 <0.4 <0.4

50 ʍʘʜʘʪʳʥ 5-ʥ ʭʫʜʘʛ 20 22 21 <0.4 <0.4

51 ʉʵʣʭ 5-104 ʪʦʦʪʳʥ ʭʫʜʘʛ 54 73 63 <0.4 <0.4

52 ɿʘʤʙʫʫʣʠʥ ʭʦʪʭʦʥ ʭʫʜʘʛ54 69 62 <0.4 <0.4

53 ʅʦʤʜʫʤʘʥʜʘʣ ʩʫʚʠʣʣʳʥ ʭʫʜʘʛ 25 31 28 <0.4 <0.4

54 ʍʦʩ ʐʠʥʵʩ ʩʫʚʠʣʣʳʥ ʭʫʜʘʛ19 18 18 <0.4 <0.4

55 ʕʨʭʵʩ ʩʫʚʠʣʣʳʥ ʭʫʜʘʛ20 13 16 <0.4 <0.4

56 ʉʵʣʭ 18-1870 ʪʦʦʪʳʥ ʭʫʜʘʛ 14 12 13 <0.4 <0.4

57 ʉʵʣʭ 18-1868 ʪʦʦʪʳʥ ʭʫʜʘʛ52 59 56 <0.4 <0.4

58 ʅ.ʄᴇʥʭʯʫʣʫʫʥʳ ʭʫʜʘʛ 24 23 24 <0.4 <0.4

59 ʊʘʡʚʘʥ ʉʘʥʛʠʡʥ ʭʫʜʘʛ 29 31 30 <0.4 <0.4

60 217-ʨ ʮʵʮʵʨʣʵʛʠʡʥ ʭʫʜʘʛ86 97 91 <0.4 <0.4

61 ʅʦʤʫʥ ʘʤʨʘʣʪʳʥ ʭʫʜʘʛ 61 68 65 <0.4 <0.4
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a 

ʍʘʚʩʨʘʣʪ -6 
ʌʠʟʠʢ-ʭʠʤʠʡʥ ϾʟϾϾʣʵʣʪϾϾʜʠʡʥ ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʣʳʥ ʰʠʥʞʠʣʛʵʵ 

  pH  EC  TDS  TH  ʍʍʍ  ɹʍʍ5  Na+  Ca+2  Mg+2  NH4
+  HCO3

-  CI-  SO4
-  NO2

-  NO3
-  PO4

3-  M  

pH  1.00                                  

EC  -0.46  1.00                                

TDS  -0.46  0.997**  1.00                              

TH  -0.39  0.97**  0.97**  1.00                            

ʍʍʍ    0.83**  0.82**  0.72**  1.00                          

ɹʍʍ5    0.84**  0.81**  0.70**  0.96**  1.00                        

Na+  -0.32  0.91**  0.91**  0.88**  0.77**  0.77**  1.00                      

Ca+2  -0.39  0.96**  0.97**  0.999**  0.70**  0.68*  0.87**  1.00                    

Mg+2  -0.41  0.98**  0.98**  0.99**  0.77**  0.75**  0.88**  0.99**  1.00                  

NH4
+  -0.57**  0.95**  0.95**  0.86**  0.86**  0.87**  0.86**  0.85**  0.89**  1.00                

HCO3
-  -0.49  0.99**  0.998**  0.96**  0.84**  0.83**  0.91**  0.95**  0.98**  0.96**  1.00              

CI-  -0.47  0.99**  0.99**  0.94**  0.87**  0.86**  0.91**  0.93**  0.96**  0.97**  0.996**  1.00            

SO4
-    0.46  0.48  0.51*      0.75**  0.51*  0.46  0.35  0.45  0.42  1.00          

NO2
-    0.57*  0.59*  0.75**      0.49  0.77**  0.69*  0.37  0.56*  0.49  0.46  1.00        

NO3
-  -0.35        0.49  -0.33                0.71**  1.00      

PO4
3-  -0.30  0.57*  0.50*  0.43  0.80**  0.70**  0.44  0.42  0.46  0.54*  0.50  0.51*        1.00    

Mine  -0.41  0.98**  0.98**  0.96**  0.80**  0.79**  0.97**  0.96**  0.97**  0.92**  0.98**  0.97**  0.62*  0.60*    0.47  1.00  

**ʤʘʰ ʭװʯʪʵʡ         *ʭװʯʪʵʡ  ʉʫʣ ʭʘʤʘʘʨʣʳʛ ʭʘʩʩʘʥ ʙʦʣʥʦ.  
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ʍʘʚʩʨʘʣʪ-7 

òʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʫʥʜʥʳ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ ʙʦʣʦʥ ʦʨʛʘʥʠʢ ʙװʨʵʣʜʵʭװװʥʠʡ 

ʩʫʜʘʣʛʘʘò ʩʵʜʵʚʪ ʘʞʣʳʥ ʭװʨʵʵʥʜ 2019-2022 ʦʥʜ ʭʵʚʣװװʣʞ ʥʠʡʪʣװװʣʩʵʥ   

ʙװʪʵʵʣʠʡʥ ʞʘʛʩʘʘʣʪ 

ˉ ɹװʪʵʵʣʠʡʥ ʥʵʨ 
ɹװʪʵʵʣ ʭʵʚʣʵʩʵʥ ʛʘʟʘʨ, 
ʙװʪʵʵʣʠʡʥ ʥʵʨ, ʜʫʛʘʘʨ ʦʥ 

ɿʦʭʠʦʛʯʠʜ 

ʕʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ЊʛϾϾʣʵʣ (ʛʘʜʘʘʜ-2) 

1 

Microbiological and 
Hydrochemical Parameters of 
Deep Weells Used for Drinking 
Water in Ulaanbaatar, 
Mongolia 

Proceedings of the 5th 
International Conference on 
Chemical Investigation and 

Utilization of Natural Resource. 
ICCIUNR-2021, p89-97. 
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ʕʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ЊʛϾϾʣʵʣ (ʜʦʪʦʦʜ -3 ) 

1 
ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ ʛװʥʠʡ 
ʭʫʜʛʫʫʜʳʥ ʫʩʥʳ ʛʠʜʨʦʭʠʤʠʡʥ 
ʩʫʜʘʣʛʘʘ 
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ʩʫʜʘʣʛʘʘ 
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3 
ʊʫʫʣ ʛʦʣ ʦʨʯʤʳʥ ʭᴇʨʩʥʠʡ 
ʭװʥʜ ʤʝʪʘʣʣʳʥ ʙʦʭʠʨʜʣʳʥ 
 ʥʵʣʛʵʵװ
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Abstract book.ICCIUNR-2021, 
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2 
ʋʥʜʥʳ ʫʩʘʥ ʜʘʭʴ ʬʪʦʨʳʥ 
ʠʦʥʳ ʩʫʜʘʣʛʘʘ. 
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