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ʅʆʈʄɸʊʀɺʊɯʂ ʉɯʃʊɽʄɽʃɽʈ 

 

ʆʩʳ ʜʠʩʩʝʨʪʘʮʠʷʜʘ ʢʝʣʝʩʽ ʩʪʘʥʜʘʨʪʪʘʨסʘ ʩʽʣʪʝʤʝʣʝʨ ץʦʣʜʘʥʳʣסʘʥ:  

ʄɽʄʉʊ 7269-2015 çɽʪ. תʣʛʽʣʝʨʜʽ ʽʨʽʢʪʝʧ ʘʣʫ ᴅʜʽʩʪʝʨʽ ʞᴅʥʝ ʙʘʣסʳʥʜʳץʪʳ 

ʘʥʳץʪʘʫʜʳש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨʽè.  

ʄɽʄʉʊ 9959-2015 çɽʪ ʞᴅʥʝ ʝʪ ᴇʥʽʤʜʝʨʽ. ʆʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʙʘסʘʣʘʫ 

ʞװʨʛʽʟʫʜʽש ʞʘʣʧʳ ʰʘʨʪʪʘʨʳè.  

ʄɽʄʉʊ 25011-2017 çɽʪ ʞᴅʥʝ ʝʪ ᴇʥʽʤʜʝʨʽ. ɸץʫʳʟʜʳ ʘʥʳץʪʘʫ ᴅʜʽʩʪʝʨʽè.  

ʄɽʄʉʊ 23042-2015 çɽʪ ʞᴅʥʝ ʝʪ ᴇʥʽʤʜʝʨʽ. ʄʘʡʜʳ ʘʥʳץʪʘʫ ᴅʜʽʩʪʝʨʽè.  

ʄɽʄʉʊ 33319-2015 çɽʪ ʞᴅʥʝ ʝʪ ᴇʥʽʤʜʝʨʽ. ʓʣסʘʣʜʳ ʘʥʳץʪʘʫ ᴅʜʽʩʪʝʨʽè.  

ʄɽʄʉʊ 31727-2012 çɽʪ ʞᴅʥʝ ʝʪ ᴇʥʽʤʜʝʨʽ. ײפʨʘʤʳʥʜʘסʳ ʢװʣʜʽש ʞʘʣʧʳ 

ʤʘʩʩʘʣʳװ ץʣʝʩʽʥ ʘʥʳץʪʘʫ ᴅʜʽʩʪʝʨʽè.  

ʄɽʄʉʊ ʈ 51478-99 çɽʪ ʞᴅʥʝ ʝʪ ᴇʥʽʤʜʝʨʽ. ʉʫʪʝʛʽ ʠʦʥʜʘʨʳʥʳש 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ (ʨʅ) ʘʥʳץʪʘʫʜʳש ʙʘץʳʣʘʫ ᴅʜʽʩʽè. 

ʄɽʄʉʊ 31796-2012  çɽʪ ʞᴅʥʝ ʝʪ ᴇʥʽʤʜʝʨʽ. ʂʦʤʧʦʟʠʮʠʷʥʳײץ שʨʳʣʳʤʜʳץ 

ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ ʘʥʳץʪʘʫʜʳש ʞʝʜʝʣʜʝʪʽʣʛʝʥ ʛʠʩʪʦʣʦʛʠʷʣʳץ ᴅʜʽʩʽè. 

ʄɽʄʉʊ 33692-2015  çɼᴅʥʝʢʝʨ ײʣʧʘʣʳץ ʞʘʥʫʘʨʪʝʢʪʝʩ ʘץʫʳʟʜʘʨ. ɾʘʣʧʳ 

ʪʝʭʥʠʢʘʣʳץ ʰʘʨʪʪʘʨè.  

ʄɽʄʉʊ 31747 - 2012 çʊʘʤʘץ ᴇʥʽʤʜʝʨʽ. ɯʰʝʢ ʪʘʷץʰʘʣʘʨʳ (ʢʦʣʠʬʦʨʤʜʳ 

ʙʘʢʪʝʨʠʷʣʘʨ) ʪʦʙʳʥʜʘסʳ ʙʘʢʪʝʨʠʷʣʘʨʜʳ ʘʥʳץʪʘʫ ʞᴅʥʝ ʩʘʥʳʥ ʘʥʳץʪʘʫ ᴅʜʽʩʪʝʨʽè.  

ʄɽʄʉʊ 31746-2012 çʂʦʘʛʫʣʘʟʘ ʦש ʩʪʘʬʠʣʦʢʦʢʢʪʘʨ ʤʝʥ Staphylococcus 

aureus ʤᴇʣʰʝʨʽʥ ʘʥʳץʪʘʫ ᴅʜʽʩʪʝʨʽè ʙʦʡʳʥʰʘ ʧʘʪʦʛʝʥʜʽ ʩʪʘʬʠʣʦʢʦʢʢʪʳ 

(S.aureus) ʘʥʳץʪʘʫè.  

ʄɽʄʉʊ ʈ 55482-2013 çɽʪ ʞᴅʥʝ ʝʪ ᴇʥʽʤʜʝʨʽ. ʉʫʜʘ ʝʨʠʪʽʥ ʜᴅʨʫʤʝʥʜʝʨʜʽש 

 .ʪʘʫ ᴅʜʽʩʽèץʨʘʤʳʥ ʘʥʳײץ

ʄɽʄʉʊ 34118-2017 çɽʪ ʞᴅʥʝ ʝʪ ᴇʥʽʤʜʝʨʽ. ɸʩץʳʥ ʪʦʪʳסʫ ʩʘʥʳʥ ʘʥʳץʪʘʫ 

ᴅʜʽʩʽè. 

ʄɽʄʉʊ 9794-2015 çɽʪ ᴇʥʽʤʜʝʨʽ. ɾʘʣʧʳ ʬʦʩʬʦʨʜʳײץ שʨʘʤʳʥ ʘʥʳץʪʘʫ 

ᴅʜʽʩʪʝʨʽè. 

ʄɽʄʉʊ 30178-96 çʐʠʢʽʟʘʪ ʞᴅʥʝ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽ. ʋʣʳ ʵʣʝʤʝʥʪʪʝʨʜʽ 

ʘʥʳץʪʘʫʜʳש ʘʪʦʤʜʳץ ʩʽשʽʨʫ ᴅʜʽʩʽè 

ʄɽʄʉʊ 34132-2017 çɽʪ ʞᴅʥʝ ʝʪ ᴇʥʽʤʜʝʨʽ. ɾʘʥʫʘʨʣʘʨ ʘץʫʳʟʳʥʳש 

ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳײץ שʨʘʤʳʥ ʘʥʳץʪʘʫ ᴅʜʽʩʽè.  

ʄɽʄʉʊ 31663-2012 çᴆʩʽʤʜʽʢ ʤʘʡʣʘʨʳ ʞᴅʥʝ ʞʘʥʫʘʨʣʘʨ ʤʘʡʣʘʨʳ. ɻʘʟ 

ʭʨʦʤʘʪʦʛʨʘʬʠʷʩʳ ᴅʜʽʩʽʤʝʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʤʝʪʠʣ ʵʬʠʨʣʝʨʽʥʽש ʤʘʩʩʘʣʳץ 

 .ʪʘʫèץʣʝʩʽʥ ʘʥʳװ

ʄɽʄʉʊ ʈ 55483-2013 çɽʪ ʞᴅʥʝ ʝʪ ᴇʥʽʤʜʝʨʽ. ɻʘʟ ʭʨʦʤʘʪʦʛʨʘʬʠʷʩʳ 

ʘʨץʳʣʳ ʤʘʡ ץʳʰץʳʣʳʥʳײץ שʨʘʤʳʥ ʘʥʳץʪʘʫè. 

ʄɽʄʉʊ 23670 - 2019 çʇʽʩʽʨʽʣʛʝʥ ʰײʞʳץ ᴇʥʽʤʜʝʨʽ. ʊʝʭʥʠʢʘʣʳץ ʰʘʨʪʪʘʨè 
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ɸʅʓפʊɸʄɸʃɸʈ 

 

ɻʝʨʦʜʠʝʪʠʢʘʣʳϨ ʪʘʤʘϨ Ϻʥʽʤʜʝʨʽ ï ʙײʣ ץʘʨʪ ʞᴅʥʝ ʝʛʜʝ ʘʜʘʤʜʘʨʜʳש  

ʪʘʤʘץʪʘʥʫʳʥʘ  ʘʨʥʘʣסʘʥ,  ץʘʨʪʘʶ ʧʨʦʮʝʩʪʝʨʽʥ ʙʘʷʫʣʘʪʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥ ᴇʥʽʤʜʝʨ.  

ɻʝʨʦʧʨʦʪʝʢʪʦʨʣʳ Ϩʘʙʽʣʝʪ ï ᴇʤʽʨ ʩװʨʫ ײʟʘץʪʳסʳʥ ʘʨʪʪʳʨʫ ץʘʙʽʣʝʪʽ. 

ɸʥʪʠʦʢʩʠʜʘʥʪʪʘʨ ï ʙʦʩ ʨʘʜʠʢʘʣʜʘʨʜʳ ʟʘʣʘʣʩʳʟʜʘʥʜʳʨʘʪʳʥ ʟʘʪʪʘʨ. 

ʇʦʨʪʫʣʘʢ Portulaca oleracea ï ʰᴇʧʪʪʽʢ ᴇʩʽʤʜʽʢ. 

ʉʫʙϺʥʽʤʜʝʨ ï ʩʦʡʳʩ ʤʘʣʜʘʨʳʥʳש ʽʰʢʽ ʤװʰʝʣʝʨʽ ʞᴅʥʝ ʤʘʣʜʳש ʞʝʢʝ 

ʙᴇʣʽʢʪʝʨʽ, ʩʦʶ ʢʝʟʽʥʜʝ ʙᴇʣʽʥʽʧ ʘʣʳʥʘʜʳ. 

ɸϨʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ ð ʙʽʨʥʝʰʝ ʙʘʡʣʘʥʳʩץʘʥ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש 

ʬʨʘʛʤʝʥʪʪʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʞʘʨʪʳʣʘʡ ʳʜʳʨʘסʘʥ ʘץʫʳʟ. 

ʂʦʣʣʘʛʝʥ ï ʜᴅʥʝʢʝʨ ʪʽʥʽʥʽש ʥʝʛʽʟʽʥ ײץʨʘʡʪʳʥ ʞʽʧ ʪᴅʨʽʟʜʽ ʘץʫʳʟ. 

ʂʦʣʣʘʛʝʥ ʛʠʜʨʦʣʠʟʘʪʳ - ʢʦʣʣʘʛʝʥ ʪʘʣʰʳץʪʘʨʳʥ ʞʳʣʫʤʝʥ, ʩʽʣʪʽʣʽ 

ʝʨʽʪʽʥʜʽʣʝʨʤʝʥ, ץʳʰץʳʣʤʝʥ ʥʝʤʝʩʝ ʬʝʨʤʝʥʪʧʝʥ ʳʜʳʨʘʪʫ ʘʨץʳʣʳ ʘʣʳʥʘʪʳʥ 

ʢʦʣʣʘʛʝʥʥʽש ᴇשʜʝʣʛʝʥ ʪװʨʽ. 

 ʓʣϤʘʣϰʩʪʘϤʳʰʪʳϨ Ϩʘʙʽʣʝʪ ï ʙײʣ ʝʪ ᴇʥʽʤʽʥʽש ᴇʟ ʳʣסʘʣʳʥ ʪʦʣʳץ ʥʝʤʝʩʝ 

ʙʝʣʛʽʣʽ ʙʽʨ ʙᴇʣʽʛʽʥ ײʩʪʘʧ ץʘʣʫ ץʘʙʽʣʝʪʽ. 

 ʕʥʝʨʛʝʪʠʢʘʣʳϨ ϨϰʥʜʳʣʳϨ ï ʪᴅʫʣʽʢʪʽʢ ʨʘʮʠʦʥʜʘ ʘסʟʘסʘ ʪʘʤʘץ 

 ץʙʠʦʣʦʛʠʷʣʳ (ʫʳʟ, ʤʘʡʣʘʨ ʤʝʥ ʢᴇʤʽʨʩʫʣʘʨץʘ) ʟʘʪʪʘʨʜʘʥ ץʘʤʜʳסʳ ʪʘסʨʘʤʳʥʜʘײץ

ʪʦʪʳסʫ ᴅʩʝʨʽʥʝʥ ʙᴇʣʽʥʝʪʽʥ ʙʝʣʛʽʣʽ ʙʽʨ ʵʥʝʨʛʠʷ װʣʝʩʽ ʥʝʤʝʩʝ ʞʠʳʥʪʳסʳ.  

ʊʘϤʘʤʜʳϨ ϨϰʥʜʳʣʳϨ - ᴇʥʽʤʥʽש ʙʘʨʣʳץ ʧʘʡʜʘʣʳ ץʘʩʠʝʪʪʝʨʽʥ, ʷסʥʠ 

ʵʥʝʨʛʝʪʠʢʘʣʳץ, ʙʠʦʣʦʛʠʷʣʳץ, ʬʠʟʠʦʣʦʛʠʷʣʳץ, ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳײץ ץʥʜʳʣʳסʳʥ, 

ʩʽשʽʤʜʽʣʽʛʽʥ, ʩʘʧʘʣʳסʳʥ ʩʠʧʘʪʪʘʡʪʳʥ ʢװʨʜʝʣʽ ץʘʩʠʝʪ. 

ɸʤʠʥϨʳʰϨʳʣʜʳϨ ʩʢʦʨ ï ʟʝʨʪʪʝʫʛʝ ʘʣʳʥסʘʥ ʘץʫʳʟʜʘסʳ ʘʣʤʘʩʪʳʨʳʣʤʘʡʪʳʥ 

ʘʤʠʥץʳʰץʳʣʜʘʨ ʤᴇʣʰʝʨʽʥʽש ʵʪʘʣʦʥʜʳ ʘץʫʳʟʜʘסʳ ʜᴅʣ ʩʦʣ ʘʤʠʥץʳʰץʳʣʜʘʨʜʳש 

  .ʘʪʳʥʘʩʳץ

ʇʦʣʠϨʘʥʳϨʧʘϤʘʥ ʤʘʡ ϨʳʰϨʳʣʜʘʨʳ ï (ʇפʄפ) ʞʘʩʫʰʘ ʤʝʤʙʨʘʥʘʩʳʥʳש 

 ,ʘʪʳʩʘʜʳץ ʳʩʳʤʳʥ ʨʝʪʪʝʫʛʝץ ʘʥץ ʳ ʟʘʪ ʘʣʤʘʩʫʜʳ ʞᴅʥʝסʨʳʣʳʩʳʥʘ, ʞʘʩʫʰʘʜʘײץ

ʘסʟʘʜʘʥ ʭʦʣʝʩʪʝʨʠʥʥʽש ʘʨʪʳץ ʤᴇʣʰʝʨʽʥ ʰʳסʘʨʫסʘ ᴅʩʝʨ ʝʪʝʜʽ, ʘʪʝʨʦʩʢʣʝʨʦʟʜʳש 

ʘʣʜʳʥ ʘʣʘʜʳ ʞᴅʥʝ ץʘʥ ʪʘʤʳʨʣʘʨʳ ץʘʙʳʨסʘʣʘʨʳʥʳש ʙʝʨʽʢʪʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ.  

ʌʫʥʢʮʠʦʥʘʣʜʳ ʙʘϤʳʪʪʘϤʳ ʪʘʤʘϨ Ϻʥʽʤʽ ï ʪʘʤʘץʧʝʥ ʙʘʡʣʘʥʳʩʪʳ 

ʘʫʨʫʣʘʨʜʳש ʜʘʤʫ ץʘʫʽʧʽʥ ʪᴇʤʝʥʜʝʪʝʪʽʥ, ʦʥʳײץ שʨʘʤʳʥʜʘ ʬʠʟʠʦʣʦʛʠʷʣʳץ 

ʬʫʥʢʮʠʦʥʘʣʜʳ ʪʘסʘʤʜʳץ ʠʥʛʨʝʜʠʝʥʪʪʝʨʜʽש ʙʦʣʫʳ ʝʩʝʙʽʥʝʥ ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳʥ 

ʩʘץʪʘʡʪʳʥ ʞᴅʥʝ ʞʘץʩʘʨʪʘʪʳʥ ʜʝʥʽ ʩʘʫ ʭʘʣʳץʪʳש ʙʘʨʣʳץ ʞʘʩ ʘʨʘʣʳסʳʥʜʘסʳ 

ʪʦʧʪʘʨʳʥʳש ʪʘסʘʤ ʨʘʮʠʦʥʳʥʜʘ ʞװʡʝʣʽ ʪװʨʜʝ ץʦʣʜʘʥʫסʘ ʘʨʥʘʣסʘʥ ʪʘʤʘץ ᴇʥʽʤʽ.  
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ʂʝɸפ ï ʂʦʤʤʝʨʮʠʷʣʳץ ʝʤʝʩ ʘʢʮʠʦʥʝʨʣʽʢ ץʦסʘʤ 

 ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ʈ ïפ

ʄɽʄʉʊ ï ʄʝʤʣʝʢʝʪʪʽʢ ʩʪʘʥʜʘʨʪ 

ɼɼʉױ ï ɼװʥʠʝʞװʟʽʣʽʢ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ײʡʳʤʳ 

ɽʆ ï ɽʫʨʦʧʘʣʳץ ʦʜʘץ 

ʕʓɼױ ï ʕʢʦʥʦʤʠʢʘʣʳץ ʳʥʪʳʤʘץʪʘʩʪʳץ ʞᴅʥʝ ʜʘʤʫ ײʡʳʤʳ 

 ʳʣʜʘʨץʳʰץ ʘʥ ʤʘʡץץʘʥʳפ ï פʄפ

ʄפʄפ ï ʄʦʥʦץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨ 

ʇפʄפ ï ʇʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨ 

ʓɹפ ï ʓʣסʘʣ ʙʘʡʣʘʥʳʩʪʳʨסʳʰ ץʘʩʠʝʪ 

ʓפױ ï ʓʣסʘʣ ײʩʪʘסʳʰ ץʘʩʠʝʪ 

ʄפױ ï ʄʘʡ ײʩʪʘסʳʰ ץʘʩʠʝʪ 

ʐʓʂ ï ʐʝʢʪʽ ʳסʳʩʫ ʢʝʨʥʝʫʽ 

ɹɹɿ ï ɹʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨ 

ɸɻ ï ɸץʫʳʟʜʳץ ʛʠʜʨʦʣʠʟʘʪ 

ʂʢʘʣ ï ʂʠʣʦʢʘʣʦʨʠʷ 
0
ʉ ï ʎʝʣʴʩʠʡ ʛʨʘʜʫʩʳ 

ɯפʄ  ï ɯʨ-̔ץʘʨʘ ʤʘʣ 

ɽɸʕʆ  ï ɽʫʨʘʟʠʷʣʳץ ʵʢʦʥʦʤʠʢʘʣʳץ ʦʜʘץ 

ʄפױ  ï ʄʘʡ ײʩʪʘʫ ץʘʙʽʣʝʪʽ 

ɹױױ  ï ɹʽʨʽʢʢʝʥ ײʣʪʪʘʨ ײʡʳʤʳ 

ʄɸʞʌɸʄʩ ï ʄʝʟʦʬʠʣʴʜi ʘʵʨʦʙʪʳ ʞᴅʥʝ ʬʘʢʫʣʴʪʘʪʠʚʪi ʘʥʘʵʨʦʙʪʳ               

ʤʠʢʨʦʘסʟʘʣʘʨ cʘʥʳ 
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ʂɯʈɯʉʇɽ 

 

ɼʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩʪʳש ᴇʟʝʢʪʽʣʽʛʽ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʙװʢʽʣ ᴅʣʝʤʜʝ 

ʭʘʣʳץʪʳװ שʜʝʤʝʣʽ ץʘʨʪʘʶʳ ʞװʨʽʧ ʞʘʪʳʨ. 2000 ʞʳʣʳ ʜװʥʠʝ ʞװʟʽʥʜʝ 60 ʞʘʩʪʘʥ 

ʘʩץʘʥ 600 ʤʠʣʣʠʦʥסʘ ʞʫʳץ ʘʜʘʤ ʙʦʣʩʘ, ɼɼʉױ ʙʦʣʞʘʤʳ ʙʦʡʳʥʰʘ 2025 ʞʳʣʳ 

 ʪʽʣʝʪʽʥװʘ ʜʝʡʽʥ ʘʨʪʘʜʳ, 2050 ʞʳʣʳ ʢסʘʨʪ ʘʜʘʤʜʘʨ ʩʘʥʳ 1,2 ʤʠʣʣʠʘʨʜ ʘʜʘʤץ

ʩʘʥʳ 2 ʤʠʣʣʠʘʨʜ ʘʜʘʤʜʳ ײץʨʘʡʜʳ [1]. פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʭʘʣץʳʥʳש ʞʘʩ 

 ,ʘʣʘʜʳץʘʨʪʫʳ ʙʘʡ שʳʥʳסʣʝʩ ʩʘʣʤʘװ שʳ ʘʜʘʤʜʘʨʜʳסʨʳʣʳʤʳʥʜʘ ʝʛʜʝ ʞʘʩʪʘײץ

2023 ʞʳʣʳ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ 60 ʞʘʩʪʘʥ ʘʩץʘʥʜʘʨ ʩʘʥʳ 13,2%, 65 

ʞʘʩʪʘʥ ʘʩץʘʥʜʘʨ ʩʘʥʳ 8,2% ײץʨʘʜʳ [2]. 

ɹױױ ʢʣʘʩʩʠʬʠʢʘʮʠʷʩʳʥʘ ʩᴅʡʢʝʩ  ʭʘʣץʳʥʳ65 ש ʞʘʩʪʘʥ ʘʩץʘʥ ʘʜʘʤʜʘʨ 

ʩʘʥʳ 7%-ʜʘʥ ʘʨʪʳץ ʙʦʣʩʘ, ʦʣ  ʝʣ ץʘʨʪʘʶʰʳ  ץʦסʘʤסʘ ʞʘʪʘʜʳ. ʆʩʳסʘʥ 

ʙʘʡʣʘʥʳʩʪʳ ʙʽʟʜʽש ʝʣ ʜʝʤʦʛʨʘʬʠʷʣʳץ ץʘʨʪʘʶʜʳש ʙʘʩʪʘʧץʳ ʢʝʟʝשʽʥʜʝ ʜʝʧ 

ʘʡʪʫסʘ ʙʦʣʘʜʳ. 2010 ʞʳʣʜʘʥ 2022 ʞʳʣסʘ ʜʝʡʽʥʛʽ ʢʝʟʝשʜʝ ʙʽʟʜʽש ʝʣʽʤʽʟʜʝ ᴇʤʽʨ 

ʩװʨʫ ײʟʘץʪʳסʳ 68,3 ʞʘʩʪʘʥ 74,44 ʞʘʩץʘ ʜʝʡʽʥ ᴇʩʪʽ. 

 ɼײʨʳʩ ʞᴅʥʝ ʨʘʮʠʦʥʘʣʜʳ ʪʘʤʘץʪʘʥʫ ᴇʤʽʨ ʩװʨʫ ײʟʘץʪʳסʳʥ 15-20% 

ʘʨʪʪʳʨʘʜʳ. ʉʦʣ ʩʝʙʝʧʪʽ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫ ʙʘסʳʪʳʥʜʘסʳ 

ʟʝʨʪʪʝʫʣʝʨ ᴇʟʝʢʪʽʣʽʛʽʥ  ESPEN (ɽʫʨʦʧʘʣʳץ ʢʣʠʥʠʢʘʣʳץ ʪʘʤʘץʪʘʥʫ ʞᴅʥʝ 

ʤʝʪʘʙʦʣʠʟʤ ץʘʫʳʤʜʘʩʪʳסʳ) ʩʘʨʘʧʰʳʣʘʨʳʥʳש ʟʝʨʪʪʝʫʣʝʨʽ ʨʘʩʪʘʡʜʳ, ʦʣʘʨ 

SARS-COV-2  ʠʥʬʝʢʮʠʷʤʝʥ ʘʫʳʨʘʪʳʥ ʥʘʫץʘʩʪʘʨʜʳ ץʦʨʝʢʪʽʢ ץʦʣʜʘʫ ʪʫʨʘʣʳ 

ʙʘʷʥʜʘʤʘʩʳʥʜʘ ʘʪʘʧ ᴇʪʢʝʥʜʝʡ, COVID-19 ʧʘʥʜʝʤʠʷʩʳ ʙװʢʽʣ ᴅʣʝʤʜʝ ʜʝʥʩʘʫʣʳץ 

ʩʘץʪʘʫ ʞװʡʝʩʽʥʝ ʙײʨʳʥ-ʩʦשʜʳ ʙʦʣʤʘסʘʥ ץʘʫʽʧ ʧʝʥ ץʠʳʥʜʳץ ʪʫʜʳʨʜʳ. נʘʣʳʤʜʘʨ 

ʠʤʤʫʥʠʪʝʪʽ ʪᴇʤʝʥ ʞᴅʥʝ ʞʝʪʢʽʣʽʢʩʽʟ ʪʘʤʘץʪʘʥʫ ʙʝʣʛʽʣʝʨʽ ʙʘʨ ʝʛʜʝ ʞʘʩʪʘסʳ 

ʘʜʘʤʜʘʨʜʘ ʠʥʬʝʢʮʠʷ ʘʫʳʨ ʪװʨʜʝ ʞװʨʜʽ ʥʝʤʝʩʝ ʢᴇʙʽʥʝ ʩʦשʳ ʣʝʪʘʣʴʜʳ ʙʦʣʜʳ  

ʜʝʛʝʥ ץʦʨʳʪʳʥʜʳסʘ ʢʝʣʜʽ, ʙײʣ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש ʜײʨʳʩ ʪʘʤʘץʪʘʥʫʳʥ 

ʘʣʜʳʥ ʘʣʫ ʞᴅʥʝ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ [3].   

ʉʆVID-19 ʧʘʥʜʝʤʠʷ ʞʘסʜʘʡʣʘʨʳʥ, ɹױױ-ʥʳש ʝʛʜʝ ʞᴅʥʝ ץʘʨʪ  ʘʜʘʤʜʘʨʜʳש  

ʪʘʤʘץʪʘʥʫ ʪʘʣʘʧʪʘʨʳʥʘ ʪʠʽʩʪʽ ʘʟʳץ-ʪװʣʽʢ ᴇʥʽʤʜʝʨʽʥʝ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʰʘץʳʨʘʪʳʥ 

ʧʨʠʥʮʠʧʪʝʨʽʥ (ɹʘʩ ɸʩʩʘʤʙʣʝʷʥʳ1991 ש ʞʳʣסʳ 16 ʞʝʣʪʦץʩʘʥʜʘסʳ 46/91 ץʘʨʘʨʳ), 

çʉʘʣʘʫʘʪʪʳ ᴇʤʽʨ ʩʘʣʪʳ ʞᴅʥʝ ʩʘʣʘʫʘʪʪʳ ʪʘʤʘץʪʘʥʫ ʪײʞʳʨʳʤʜʘʤʘʩʳ ʪʫʨʘʣʳè 

 ʘʫʣʳʩʳʥץ ʳ 6 ʩᴅʫʽʨʜʝʛʽ ˉ 380סʞʳʣ 2011 שʢʽʤʝʪʽʥʽת ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ

ʞᴅʥʝ  2025 ʞʳʣסʘ ʜʝʡʽʥʛʽ ʢʝʟʝשʛʝ ʘʨʥʘʣסʘʥ çʉʘʣʘʫʘʪʪʳ ʪʘʤʘץʪʘʥʫ ʩʘʣʘʩʳʥʜʘסʳ 

 2020-2025 שʪʘʫʜʳ ʜʘʤʳʪʫʜʳץʩʘ ץʜʝʥʩʘʫʣʳ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʪײʞʳʨʳʤʜʘʤʘʩʳʥè ʝʩʢʝʨʝ 

ʦʪʳʨʳʧ, ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʙʘסʳʪʪʘסʳ ᴇʥʽʤʜʝʨʜʽ ᴇʥʜʽʨʫ ʤʘשʳʟʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ   

[4-6]. 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʪʘʤʘץʪʘʥʫ ʝʨʝʞʝʣʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ  ʦʪʘʥʜʳץ 

 ʩʳʙʘʝʚʘ  ʞᴅʥʝ ʰʝʪʝʣʜʽʢץʘʣʳʤʜʘʨ  ʅ. ʉ. ʄʘʰʘʥʦʚʘ,  ɸ. ʂ. ʀʛʝʥʙʘʝʚ, ʕ. ɾ. ɾʘס

 ,ʘʣʳʤʜʘʨ M.M. Arafah,  M. Subathra, S. Shila, M. A. Devi, T. Ramesh, S.W. Kimס

A.A. Korish, ɸ.ɻ. ʍʨʘʤʮʦʚ, ʉ. ɹ. ʖʜʠʥʘ, ɸ. ɺ. ʋʩʪʠʥʦʚʘ, ʞᴅʥʝ ʞᴅʥʝ ʙʘʩץʘʣʘʨ r

ʘʡʪʘʨʣʳץʪʘʡ װʣʝʩ ץʦʩʪʳ. ɾʘʩʘʣסʘʥ ᴇʥʽʤʥʽש ʙʘʨʣʳץ ʪװʨʣʝʨʽ ʘʟʳץ-ʪװʣʽʢ ʪʝʧʝ-

ʪʝשʜʽʛʽʥʝ, ʥʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ ʞʦסʘʨʳ ʪײʪʳʥʫʳʥʘ, ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʥʳש 
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 ʦʩʳʤʰʘץ ʳʟʤʝʪʽʥʝ ʧʘʡʜʘʣʳ ᴅʩʝʨ ʝʪʝʪʽʥ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪ ʠʥʛʨʝʜʠʝʥʪʪʝʨʽʥץ

ʝʥʛʽʟʫʛʝ ʙʘסʳʪʪʘʣסʘʥ.  

 ʩʪʘʥʜʘ ʜʘ ʝʛʜʝץʘʟʘפ ʽʰʽʥʜʝ שʳʪʪʘ ʢᴇʧʪʝʛʝʥ ʝʣʜʝʨʜʝ, ʩʦʥʳץʘʟʽʨʛʽ ʫʘפ 

ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨסʘ ʪʝשʜʝʩʪʽʨʽʣʛʝʥ ʜײʨʳʩ ʪʘʤʘץʪʘʥʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ 

 ץʪʽʟʙʝʩʽ ʤʝʥ ʬʠʟʠʦʣʦʛʠʷʣʳ שʪʳʥʫʜʳײʟʘʪʪʘʨʜʳ ʪ ץʘʤʜʳסʘʞʝʪʪʽ ʥʝʛʽʟʛʽ ʪʘץ

ʪᴅʫʣʽʢʪʽʢ ʥʦʨʤʘʩʳ סʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ, ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʪʘʤʘץʪʘʥʫ װʰʽʥ ʙʘʩʳʤ 

ʙʦʣʘʪʳʥ ʥʝʛʽʟʛʽ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʠʥʛʨʝʜʠʝʥʪʪʝʨ ʘʡץʳʥʜʘʣסʘʥ. ʄʳʩʘʣʳ, 60-74 

ʞʘʩʪʘסʳ ʝʨ ʘʜʘʤʜʘʨ װʰʽʥ ʌɸʆ ʤʝʥ ɼɼʉײ ױʩʳʥסʘʥ ʪᴅʫʣʽʢʪʽʢ ʘץʫʳʟʜʳ ʪײʪʳʥʫ 

ʤᴇʣʰʝʨʽ 85 ʛ, ᴅʡʝʣʜʝʨ װʰʽʥ 78 ʛ ײץʨʘʡʜʳ [7]. 

ɸʣʘʡʜʘ, ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳץ שʘʞʝʪʪʽ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ 

ʟʘʪʪʘʨʤʝʥ ʙʘʡʳʪʳʣסʘʥ ʪʦʣʳץץʘʥʜʳ ʘץʫʳʟ ᴇʥʽʤʜʝʨʽʥ ʪײʪʳʥʫ ʪᴅʞʽʨʠʙʝʩʽ 

ʬʠʟʠʦʣʦʛʠʷʣʳץ ʥʦʨʤʘʣʘʨסʘ ʩᴅʡʢʝʩ  ʢʝʣʤʝʡʜʽ.  ᴄʩʽʨʝʩʝ ʪʘʤʘץʪʘʥʫʜʘ  

ʘʤʠʥץʳʰץʳʣʜʘʨ, ʢʘʣʴʮʠʡ, ʬʦʩʬʦʨ, ʛʠʘʣʫʨʦʥ ץʳʰץʳʣʳ, ʬʫʥʢʮʠʷʣʘʨʜʳ 

 ʘʣʧʳʥʘ ʢʝʣʪʽʨʝʪʽʥץ ʣʧʘʣʘʨʜʳײ שʠʤʳʣ ʘʧʧʘʨʘʪʳʥʳץ-ʦʣʜʘʡʪʳʥ ʞᴅʥʝ ʪʽʨʝʢץ

ʜᴅʨʫʤʝʥʜʝʨ ʞʝʪʽʩʧʝʡʜʽ. ɸʪʘʣסʘʥ ʬʫʥʢʮʠʦʥʘʣʜʳ ʟʘʪʪʘʨ ʝʢʽʥʰʽʢ ʝʪ ʰʠʢʽʟʘʪʳʥʜʘ 

ʢᴇʧ ʤᴇʣʰʝʨʜʝ ʢʝʟʜʝʩʝʜʽ,  ʦסʘʥ ʜᴅʣʝʣ ʦʪʘʥʜʳס ץʘʣʳʤʜʘʨ ɽ.ʊ. ʊʫʣʝʫʦʚ, ɹ.ʂ. 

ɸʩʝʥʦʚʘ, ɸ.ʂ. ʂʘʢʠʤʦʚ, ʅ.ɸ ʂʫʜʝʨʠʥʦʚʘ ʝשʙʝʢʪʝʨʽ [8-10]. 

ɽʢʽʥʰʽʣʽʢ ʝʪ ʰʠʢʽʟʘʪʳ ײץʨʘʤʳʥʜʘ ʜᴅʥʝʢʝʨ-ײʣʧʘʣʳץ ʘץʫʳʟ ʟʘʪʪʘʨʜʳש, 

ʤʠʥʝʨʘʣʜʳ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽש (ʝש ʘʣʜʳʤʝʥ ʢʘʣʴʮʠʡ, ʬʦʩʬʦʨ ʞᴅʥʝ ʤʘʛʥʠʡ) 

ʞʦסʘʨʳ ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʙʘסʳʪʪʘסʳ ʪʘʙʠסʠ ʙʠʦʣʦʛʠʷʣʳץ 

ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʜʳײץ שʥʜʳ ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [11]. 

ɸʣʘʡʜʘ, ʥʘʨʳץʪʘ ʙʘʨ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ᴇʥʽʤʜʝʨʜʽש, ᴅʩʽʨʝʩʝ ʦʪʘʥʜʳץ 

ᴇʥʜʽʨʽʩʪʽש ʪʽʟʽʤʽ ᴇʪʝ ʰʝʢʪʝʫʣʽ. ᴆʥʽʤʜʝʨʜʽש ʙʘʩʳʤ ʪװʨʣʝʨʽ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʥʳש 

 .ʦʩʫʤʝʥ ʝʨʝʰʝʣʝʥʝʜʽץ ʳʟʤʝʪʽʥʝ ʧʘʡʜʘʣʳ ᴅʩʝʨ ʝʪʝʪʽʥ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥץ

ʆʪʘʥʜʳץ ᴇʥʽʤʜʝʨʜʽש ᴇʥʜʽʨʽʩʽʥ ʘʨʪʪʳʨʫ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש 

ʘʛʨʦᴇʥʝʨʢᴅʩʽʧʪʽʢ ʢʝʰʝʥʽʥ ʜʘʤʳʪʫʜʳ2017 שï2021 ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ 

ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʤʽʥʜʝʪʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ [12]. 

ᴆʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʳש ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ ʘʜʘʤ ʨʘʮʠʦʥʳʥʘ ʝʥʛʽʟʫ ʘʨץʳʣʳ 

ᴇʥʽʤʥʽש ʬʫʥʢʮʠʦʥʘʣʜʳ ץʘʩʠʝʪʪʝʨʽʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʝʨʪʝ ץʘʨʪʘʶʜʳש ʘʣʜʳʥ ʘʣʫ 

ʤᴅʩʝʣʝʣʝʨʽʥ ᴇʟ ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ ʂ. ɾ. ɸʤʠʨʭʘʥʦʚ, ɹ.ʂ. ɸʩʝʥʦʚʘ,  Baliga, M. S., 

Meera, S., P. G. Xiao, S. T. Xing, M. D. Kamal-Uddin, A. S. Juraimi ʞᴅʥʝ ʪ.ʙ.  

 ʳʥץʘʩ שʳʪʪʘʨʳ ʣʠʧʠʜʪʝʨʜʽסʥʝʛʽʟʛʽ ʙʘ שʣ ʟʝʨʪʪʝʫʣʝʨʜʽײʘʣʳʤʜʘʨ ʟʝʨʪʪʝʜʽ. ɹס

ʪʦʪʳסʫʳʥʳש ʘʣʜʳʥ ʘʣʘʪʳʥ ʥʝʤʝʩʝ ʪʝʞʝʡʪʽʥ ᴅʩʝʨʣʝʨʜʽ ʟʝʨʪʪʝʫ, 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʢʘʣʳץ ᴇʟʛʝʨʽʩʪʝʨʛʝ ʪᴇʟʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫ ʞʦʣʜʘʨʳʥ ʽʟʜʝʫ, 

ʘʜʘʤʥʳש ʪʽʨʝʢ-ץʠʤʳʣ ʘʧʧʘʨʘʪʳʥ ץʦʣʜʘʫ ʙʦʣʜʳ. ɹײʣ ʧʨʦʮʝʩʪʝʨ ʘסʟʘסʘ ᴇʩʽʤʜʽʢ 

ʰʠʢʽʟʘʪʳʥʳש ʜᴅʨʫʤʝʥʜʝʨ,̔ ʙʠʦʬʣʘʚʦʥʦʠʜʪʘʨ,r ʜʫʙʠʣʴʜʽ ʟʘʪʪʘʨr, ʦʨʛʘʥʠʢʘʣʳץ 

 ʘʤʪʘʤʘʩʳʟץ ʩʫʽʤʝʥ ʪʠʽʤʜʽװʪ שʘ ʜʘ ʙʠʦʘʢʪʠʚʪʽ ʟʘʪʪʘʨʳʥʳץʳʣʜʘʨ rʞᴅʥʝ ʙʘʩץʳʰץ

ʝʪʽʣʝʪʽʥʽ ʜᴅʣʝʣʜʝʥʛʝʥ [13-16]. 

ɾʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥʜʘʨʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʛʝʨʦʧʨʦʪʝʢʪʦʨʣʳץ ץʘʩʠʝʪʪʝʨʽ 

ʙʘʨ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʤʝʥ ʙʽʨʛʝ ʪʦʣʳץ ʧʘʡʜʘʣʘʥʳʣʤʘסʘʥ ʝʢʽʥʰʽʣʽʢ ʝʪ ʰʠʢʽʟʘʪʳ  

ʨʝʩʫʨʩʪʘʨʳʥʳש ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ 

ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥ ʞʘʩʘʧ ᴇʥʜʽʨʫ ᴇʟʝʢʪʽ ʞᴅʥʝ ʦʨʳʥʜʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɹײʣ ʦʪʘʥʜʳץ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ᴇʥʽʤʜʝʨʜʽש ʘʩʩʦʨʪʠʤʝʥʪʽʥ ʢʝשʝʡʪʫʛʝ, 
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ʭʠʤʠʷʣʳײץ ץʨʘʤʳ ʙʦʡʳʥʰʘ ʪʝשʜʝʩʪʽʨʽʣʛʝʥ ʞᴅʥʝ ʝʛʜʝ ʞʘʩʪʘסʳ ʘסʟʘʥʳש 

 ʘשʞʘ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʬʫʥʢʮʠʦʥʘʣʜʳ ᴇʥʽʤʜʝʨʜʽץ

ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʪʦʙʳʥ ײץʨʫסʘ, ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ץʦʩʫ ʘʨץʳʣʳ 

ʩʠʥʪʝʪʠʢʘʣʳץ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫʜʳ ʘʟʘʡʪʫסʘ, ʩʦʥʜʘʡ-ʘץ ʝʪ ᴇשʜʝʫ 

ᴇʥʜʽʨʽʩʪʝʨʽʥʽש ʝʪ ʰʠʢʽʟʘʪʳʥ ץʘʣʜʳץʩʳʟ, ʢʝʰʝʥʜʽ ᴇשʜʝʫ ʤᴅʩʝʣʝʩʽʥ ʰʝʰʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɼʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩʪʳש ʤʘץʩʘʪʳ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ʞᴅʥʝ ʘץʫʳʟ 

ʛʠʜʨʦʣʠʟʘʪʳʥ ץʦʩʫ ʘʨץʳʣʳ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʞʝʪʽʣʜʽʨʫ. 

 :ʦʡʳʣʜʳץ ʰʽʥ ʢʝʣʝʩʽ ʤʽʥʜʝʪʪʝʨװ ʩʘʪʪʳ ʽʩʢʝ ʘʩʳʨʫץʘʥ ʤʘסʦʡʳʣפ

- ᴅʜʝʙʠ ʢᴇʟʜʝʨʛʝ ʩʘʨʘʧʪʘʤʘʣʳץ ʩʳʥʠ ʰʦʣʫ ʞװʨʛʽʟʽʣʽʧ, ʜʠʩʩʝʨʪʘʮʠʷʣʳץ 

ʟʝʨʪʪʝʫʜʽש ʥʳʩʘʥʜʘʨr, ʤʘץʩʘʪʳ ʤʝʥ ʤʽʥʜʝʪʪʝʨʽʥ ʘʡץʳʥʜʘʫ; 

ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʛʝ ʘʨʥʘʣסʘʥ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ 

  ;ᴇʥʽʤʜʝʨʽʥʝ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ ץʞʳײʦʣʜʘʥʫʳʥ ʥʝʛʽʟʜʝʫ ʞᴅʥʝ  ʰץ

- ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʜʽʨʽʩʽʥʜʝ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ץʦʣʜʘʥʫ 

ʤװʤʢʽʥʜʽʛʽʥ ʥʝʛʽʟʜʝʫ ʞᴅʥʝ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ʬʝʨʤʝʥʪʪʽʢ ᴇשʜʝʫ ʘʨץʳʣʳ ʘʣʫ; 

- ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ʤʝʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ  ץʦʣʜʘʥʳʧ,  ʛʝʨʦʜʠʝʪʠʢʘʣʳץ 

ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʽש ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʞʝʪʽʣʜʽʨʫʜʽ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʟʝʨʪʪʝʫ ʞᴅʥʝ 

ʥᴅʪʠʞʝʣʝʨʽʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ᴇשʜʝʫ; 

- ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʘʧʨʦʙʘʮʠʷʣʘʫ,  ʵʢʦʥʦʤʠʢʘʣʳץ ʥʝʛʽʟʜʝʤʝʩʽʥ ʝʩʝʧʪʝʫ, 

ᴇʥʜʽʨʽʩʪʽʢ ʪײʨסʳʜʘ ʩʳʥʘץʪʘʨ ʞװʨʛʽʟʽʧ, ʥʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪʪʘʨ ᴅʟʽʨʣʝʫ ʞᴅʥʝ פʈ 

ʧʘʪʝʥʪʽʥ ʘʣʫ. 

ɿʝʨʪʪʝʫ ʥʳʩʘʥʜʘʨʳ: ᴆʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ï ʧʦʨʪʫʣʘʢ, II ʢʘʪʝʛʦʨʠʷʣʳ ʪװʢʪʽ 

ʩʫʙᴇʥʽʤʜʝʨ (ʩʠʳʨ ʩʠʨʘץʪʘʨʳ, ʞʳʣץʳ ʩʠʨʘץʪʘʨʳ, ץʦʡ ʩʠʨʘץʪʘʨʳ), BLT 7  

ʧʨʦʪʝʘʟʘʣʳץ ʬʝʨʤʝʥʪʪʽʢ ʧʨʝʧʘʨʘʪ, ʬʝʨʤʝʥʪʘʪʠʚʪʽ ʛʠʜʨʦʣʠʟ ʘʨץʳʣʳ ʘʣʳʥסʘʥ 

ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ; ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʽʥʽש ʙʘץʳʣʘʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ 

  .ʣʛʽʣʝʨʽװ

 ʫʳʟץʢʪʽ ʩʫʙᴇʥʽʤʜʝʨʽʥʝʥ ʘװʦʡ ʪץ ʳ ʞᴅʥʝץʳ. ʉʠʳʨ, ʞʳʣסʘʣʳשʳʣʳʤʠ ʞʘנ

ʛʠʜʨʦʣʠʟʘʪʳʥ ʘʣʫ  װʰʽʥ ʬʝʨʤʝʥʪʪʽʢ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ʝʥʛʽʟʫʜʽש ʦשʪʘʡʣʳ װʣʝʩʪʽʢ 

ʤᴇʣʰʝʨʽ ʟʝʨʪʪʝʣʽʧ, ʛʠʜʨʦʣʠʟʜʝʫʜʽש ʪʠʽʤʜʽ ʨʝʞʠʤʜʝʨʽ ʘʥʳץʪʘʣʜʳ. 

ɸʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ ʞʦסʘʨʳ ʧʦʨʪʫʣʘʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ʤʝʥ 

ʪװʢʪʽ ʩʫʙᴇʥʽʤʜʝʨʽʥʝʥ ʞʘʩʘʣסʘʥ ײץʨסʘץ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, 

ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʜʽש ʨʝʮʝʧʪʫʨʘʩʳ ײץʨʘʩʪʳʨʳʣʳʧ,  

ʪʝʭʥʦʣʦʛʠʷʩʳ ʞʝʪʽʣʜʽʨʽʣʜʽ.  

ɾײʤʳʩʪʳש ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʜʳʣʳסʳ. ɸʣʳʥסʘʥ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ 

ʞᴅʥʝ ʞʘʣʧʳʣʘʫ ʥʝʛʽʟʽʥʜʝ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʛʝʨʦʜʠʝʪʠʢʘʣʳץ 

ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʽש ʨʝʮʝʧʪʫʨʘʩʳ ʥʝʛʽʟʜʝʣʽʧ,  ʪʝʭʥʦʣʦʛʠʷʩʳ ʞʝʪʽʣʜʽʨʽʣʜʽ. 

ʌʝʨʤʝʥʪʪʽʢ ʛʠʜʨʦʣʠʟ ʘʨץʳʣʳ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ʘʣʫʜʳש ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʨʝʞʠʤʜʝʨʽ ʙʝʣʛʽʣʝʥʜʽ. 

ɾʐʉ ʉʊ 200240008529-001-2023 çɹʘʷʥʘʫʳʣè ʙʠʦʣʦʛʠʷʣʳײץ ץʥʜʳʣʳסʳ 

ʞʦסʘʨʳ ʧʽʩʽʨʽʣʛʝʥ ʰײʞʳץ ᴇʥʽʤʽè ײʡʳʤ ʩʪʘʥʜʘʨʪʳ ï ʥʦʨʤʘʪʠʚʪʽʢïʪʝʭʥʠʢʘʣʳץ 

 ʘʥ ᴇʥʽʤʜʝʨ çʄʇʂ ʈʘʭʤʝʪè ɾʐʉ-ʽʥʜʝסʞʘʪʪʘʤʘʩʳ  ᴅʟʽʨʣʝʥʽʧ, ʙʝʢʽʪʽʣʜʽ. ɸʪʘʣײץ

ᴇʥʜʽʨʽʩʪʽʢ ʞʘסʜʘʡʳʥʜʘ ʘʧʨʦʙʘʮʠʷʜʘʥ  ᴇʪʢʽʟʽʣʜʽ. 
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 ץʧʘʡʜʘʣʳ ʤʦʜʝʣʽʥʝ ˉ 8767 çɻʝʨʦʜʠʝʪʠʢʘʣʳ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʧʽʩʽʨʽʣʛʝʥ ʰײʞʳץʪʳ ᴇʥʜʽʨʫ ʪᴅʩʽʣʽè ʧʘʪʝʥʪ ʘʣʳʥʜʳ.  

ᴆʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥ 

ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʫʜʽש ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽ ʝʩʝʧʪʝʣʜʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʪʝʭʥʠʢʘ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷ ʙʘʢʘʣʘʚʨʣʘʨʳʥ ʜʘʷʨʣʘʫʜʳש 

ʦץʫ ʧʨʦʮʝʩʽʥʝ ʝʥʛʽʟʽʣʜʽ. 

ɸʚʪʦʨʜʳש ʞʝʢʝ װʣʝʩʽ. פʘʞʝʪʪʽ ʤʽʥʜʝʪʪʝʨʜʽ ץʦʶ, ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʜʽ 

ʞʦʩʧʘʨʣʘʫ ʞᴅʥʝ ʽʩʢʝ ʘʩʳʨʫ, ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʩʪʘʪʠʩʪʠʢʘʣʳץ ᴇשʜʝʫʜʝʥ 

ᴇʪʢʽʟʫ ʞᴅʥʝ ʦʣʘʨʜʳ ʞʘʨʠʷʣʘʫ, ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, 

ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʥ̔ʽש ʪʝʭʥʦʣʦʛʠʷʩʳʥ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʩʳʥʘץʪʘʥ ᴇʪʢʽʟʫ; 

ʥʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪʪʘʤʘʥʳ ᴅʟʽʨʣʝʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

  :ʠʜʘʣʘʨסʘץ ʳʣʳʤʠס ʩʳʥʳʣʘʪʳʥײ ʘסʘʫסʦʨפ

- ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʽש ʪʝʭʥʦʣʦʛʠʷʩʳʥʜʘ ʧʦʨʪʫʣʘʢ 

(ʈortulaca oleracea) ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ʞᴅʥʝ  II ʢʘʪʝʛʦʨʠʷʣʳ ʪװʢʪʽ ʩʫʙᴇʥʽʤʜʝʨʜʝʥ 

ʘʣʳʥסʘʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ʧʘʡʜʘʣʘʥʫʜʳש ʥʝʛʽʟʜʝʤʝʩʽ; 

- ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʽʥ ʙʘʡʳʪʫסʘ ʘʨʥʘʣסʘʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ 

ʬʝʨʤʝʥʪʪʽʢ ʛʠʜʨʦʣʠʟ ʘʨץʳʣʳ ʘʣʫ ʪʝʭʥʦʣʦʛʠʷʩʳ; 

- ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ʤʝʥ ײץʨסʘץ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, 

ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʽש ʪʝʭʥʦʣʦʛʠʷʩʳ ʤʝʥ ʨʝʮʝʧʪʫʨʘʩʳʥ ʞʘʩʘʫ. 

ɾײʤʳʩʪʳ ʘʧʨʦʙʘʮʠʷʜʘʥ ᴇʪʢʽʟʫ. ᴆʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ʤʝʥ ײץʨסʘץ ʘץʫʳʟ 

ʛʠʜʨʦʣʠʟʘʪʳ ץʦʩʳʣʳʧ ʞʘʩʘʣסʘʥ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʽש 

ʪʝʭʥʦʣʦʛʠʷʩʳ çʄʇʂ ʈʘʭʤʝʪè ɾʐʉ-ʽʥʜʝ ʘʧʨʦʙʘʮʠʷʜʘʥ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʠʥʠʩʪʨʣʽʛʽ ʪʘʨʘʧʳʥʘʥ סʳʣʳʤʠ 

ʟʝʨʪʪʝʫʣʝʨʜʽ 2021-2023 ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘʣʳץ-ʥʳʩʘʥʘʣʳ 

 ᴇʥʽʤʜʝʨʽʥ ץʪʘʤʘ ץʳ BR10764998 çɸʨʥʘʡʳ ʜʠʝʪʘʣʳסʘʨʞʳʣʘʥʜʳʨʫ ʘʷʩʳʥʜʘץ

ᴇʥʜʽʨʫʜʝʧʘʡʜʘʣʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʽש, ʬʝʨʤʝʥʪʪʝʨʜʽש, ʥʫʪʨʠʝʥʪʪʝʨʜʽש ʞᴅʥʝ 

ʙʘʩץʘ ʜʘ ʞʠʳʥʪʳץʪʘʨʜʳש ʞʘשʘ ʰʪʘʤʜʘʨʳʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

ᴅʟʽʨʣʝʫè ʙʘסʜʘʨʣʘʤʘʩʳʥʳש  çɽʢʽʥʰʽʣʽʢ ʝʪ ʰʠʢʽʟʘʪʳʥʳש ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ 

 ʝʪ ᴇʥʽʤʜʝʨ ʪʝʭʥʦʣʦʛʠʷʩʳè ʞʦʙʘʩʳ ץʘʥ ʛʝʨʦʜʠʝʪʠʢʘʣʳסʦʩʧʘʣʘʨʳʤʝʥ ʙʘʡʪʳʣץ

ʙʦʡʳʥʰʘ ʞʘʩʘʣסʘʥ ʢʝʣʽʩʽʤ ʰʘʨʪ ʥʝʛʽʟʽʥʜʝ ᴇʪʢʽʟʽʣʜʽ. 

 ʥʳ ʤʝʥ ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʝʩʽײʥʝʛʽʟʛʽ ʤʘʟʤ שʤʳʩʳʥʳײʳʣʳʤʠ ʟʝʨʪʪʝʫ ʞנ

ʭʘʣʳץʘʨʘʣʳס ץʳʣʳʤʠ-ʪᴅʞiʨʠʙʝʣiʢ ʢʦʥʬʝʨʝʥʮʠʷʣʘʨʳʥʜʘ çʀʥʥʦʚʘʮʠʦʥʥʦʝ 

ʨʘʟʚʠʪʠʝ ʧʠʱʝʚʦʡ, ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʠʥʜʫʩʪʨʠʠ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘè (ʛ. 

ɸʣʤʘʪʳ, ɸʣʤʘʪʠʥʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 21-22 ʦʢʪʷʙʨʷ 2021), 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ 

ʨʘʟʚʠʪʠʷ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʞʝʥʝʨʠʠ ʚ ʧʠʱʝʚʦʡ ʠ ʣʝʛʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè (ʛ. ɸʣʤʘʪʳ, 23 ʬʝʚʨʘʣʷ 2023) ʙʘʷʥʜʘʣʳʧ ʪʘʣץʳʣʘʥʜʳ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʽש ʞʘʨʠʷʣʘʥʳʤʜʘʨʳ. ɼʠʩʩʝʨʪʘʮʠʷ ʪʘץʳʨʳʙʳ 

ʙʦʡʳʥʰʘ 9 (ʪʦסʳʟ) סʳʣʳʤʠ ʝשʙʝʢ ʞʘʨʠʷʣʘʥʜʳ, ʦʥʳש ʽʰʽʥʜʝ 2 ʤʘץʘʣʘ 

(ʧʨʦʮʝʥʪʠʣʜʝʨʽ 44% ʞᴅʥʝ 75%) ʥᴇʣʜʽʢ ʝʤʝʩ ʠʤʧʘʢʪ-ʬʘʢʪʦʨʳ ʙʘʨ Scopus 

ʜʝʨʝʢץʦʨʳʥʘ ʢʽʨʝʪʽʥ ʰʝʪʝʣʜʽʢ ʙʘʩʳʣʳʤʜʘ, 3 ʤʘץʘʣʘ פʈ נɾɹʄ נʳʣʳʤ ʞᴅʥʝ 

ʞʦסʘʨʳ ʙʽʣʽʤ ʩʘʣʘʩʳʥʜʘ ʩʘʧʘʥʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʢʦʤʠʪʝʪʽ ײʩʳʥסʘʥ סʳʣʳʤʠ 

ʙʘʩʳʣʳʤʜʘʨʜʘ, 4 ʤʘץʘʣʘ ʦʪʘʥʜʳץ, ʭʘʣʳץʘʨʘʣʳס ץʳʣʳʤʠ-ʧʨʘʢʪʠʢʘʣʳץ 
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ʢʦʥʬʝʨʝʥʮʠʷ ʤʘʪʝʨʠʘʣʜʘʨʳ ʞʠʥʘסʳʥʜʘ, çʉ.ʉʝʡʬʫʣʣʠʥ ʘʪʳʥʜʘסʳ פʘʟʘץ 

ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽè ʂʝɸפ-ʜʘ ʞʘשʘ ᴇʥʽʤʜʽ ᴇʥʜʽʨʫ ʙʦʡʳʥʰʘ 1 

 ץʩʳʥʳʩ, 1 ɾʐʉ ʉʊ 200240008529-001-2023 çɹʘʷʥʘʫʳʣè ʙʠʦʣʦʛʠʷʣʳײ

 ʩʪʘʥץʘʟʘפ  ,ʡʳʤ ʩʪʘʥʜʘʨʪʳײ ᴇʥʽʤʽè ץʞʳײʘʨʳ ʧʽʩʽʨʽʣʛʝʥ ʰסʳ ʞʦסʥʜʳʣʳײץ

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʧʘʡʜʘʣʳ ʤʦʜʝʣʽʥʝ ˉ 8767 çɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʧʽʩʽʨʽʣʛʝʥ 

ʰײʞʳץʪʳ ᴇʥʜʽʨʫ ʪᴅʩʽʣʽè ʧʘʪʝʥʪ ʘʣʳʥʜʳ: 

1. ʄʘʰʘʥʦʚʘ ʅ.ʉ., ʊʦʢʳʰʝʚʘ ɻ.ʄ. ʄʘʢʘʥʛʘʣʠ ʂ.ʂ. ʇʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷ ʤʷʩʥʳʭ ʛʝʨʦʜʠʝʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ / çʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ 

ʧʠʱʝʚʦʡ, ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʠʥʜʫʩʪʨʠʠ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘè ʭʘʣʳץʘʨʘʣʳץ 

 .ʢʦʥʬʝʨʝʥʮʠʷ ʤʘʪʝʨʠʘʣʜʘʨʳ / ʉʙ. ʤʘʪʝʨʠʘʣ. ʄʝʞʜʫʥʘʨʦʜ ץʳʣʳʤʠ-ʧʨʘʢʪʠʢʘʣʳס

ʥʘʫʯ. - ʧʨʘʢʪʠʯ.ʢʦʥʬ. - ɸʣʤʘʪʳ, 2021, - 14-15 ʩ.  

2. ɸʙʜʠʣʴʤʘʥʦʚ ɸ.ɸ., ʊʦʢʳʰʝʚʘ ɻ.ʄ. ʄʘʢʘʥʛʘʣʠ ʂ.ʂ. 

ɻʝʨʦʜʠʝʪʠʯʝʩʢʠʝ ʤʷʩʥʳʝ ʧʨʦʜʫʢʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ / 

çʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʧʠʱʝʚʦʡ, ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʠʥʜʫʩʪʨʠʠ 

ʛʦʩʪʝʧʨʠʠʤʩʪʚʘè ʭʘʣʳץʘʨʘʣʳס ץʳʣʳʤʠ-ʧʨʘʢʪʠʢʘʣʳץ ʢʦʥʬʝʨʝʥʮʠʷ 

ʤʘʪʝʨʠʘʣʜʘʨʳ / ʉʙ. ʤʘʪʝʨʠʘʣ. ʄʝʞʜʫʥʘʨʦʜ. ʥʘʫʯ. - ʧʨʘʢʪʠʯ.ʢʦʥʬ. - ɸʣʤʘʪʳ, 

2021, - 17-18 ʩ.  

3. ʋʟʘʢʦʚ ʗ.ʄ., ʄʘʰʘʥʦʚʘ ʅ.ʉ.,  ʄʘʢʘʥʛʘʣʠ ʂ.ʂ., ʊʦʢʳʰʝʚʘ ɻ.ʄ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʚ ʪʝʭʥʦʣʦʛʠʠ ʛʝʨʦʜʠʝʪʠʯʝʩʢʠʭ ʤʷʩʥʳʭ 

ʧʨʦʜʫʢʪʦʚ / çʉʦʚʨʝʤʝʥʥʳʝ ʊʝʥʜʝʥʮʠʠ ʈʘʟʚʠʪʠʷ ʍʠʤʠʯʝʩʢʦʡ ʊʝʭʥʦʣʦʛʠʠ ʀ 

ʀʥʞʝʥʝʨʠʠ ɺ ʇʠʱʝʚʦʡ ʠ ʃʝʛʢʦʡ ʇʨʦʤʳʰʣʝʥʥʦʩʪʠè ʭʘʣʳץʘʨʘʣʳס ץʳʣʳʤʠ-

ʧʨʘʢʪʠʢʘʣʳץ ʢʦʥʬʝʨʝʥʮʠʷ ʤʘʪʝʨʠʘʣʜʘʨʳ / ʉʙ. ʤʘʪʝʨʠʘʣ. ʄʝʞʜʫʥʘʨʦʜ. ʥʘʫʯ. - 

ʧʨʘʢʪʠʯ.ʢʦʥʬ. - ɸʣʤʘʪʳ, 2023, - 121-122 ʩ.  

4. ʊʦʢʳʰʝʚʘ ɻ.ʄ., ʂʘʢʠʤʦʚ ʄ.ʄ., ʊʫʣʪʘʙʘʝʚʘ ʊ.ʏ., ʄʘʰʘʥʦʚʘ ʅ.ʉ.,  

ʄʘʢʘʥʛʘʣʠ ʂ.ʂ. ʈʘʟʨʘʙʦʪʢʘ ʛʝʨʦʜʠʝʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ / çʉʦʚʨʝʤʝʥʥʳʝ ʊʝʥʜʝʥʮʠʠ ʈʘʟʚʠʪʠʷ 

ʍʠʤʠʯʝʩʢʦʡ ʊʝʭʥʦʣʦʛʠʠ ʀ ʀʥʞʝʥʝʨʠʠ ɺ ʇʠʱʝʚʦʡ ʠ ʃʝʛʢʦʡ 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʠè ʭʘʣʳץʘʨʘʣʳס ץʳʣʳʤʠ-ʧʨʘʢʪʠʢʘʣʳץ ʢʦʥʬʝʨʝʥʮʠʷ 

ʤʘʪʝʨʠʘʣʜʘʨʳ / ʉʙ. ʤʘʪʝʨʠʘʣ. ʄʝʞʜʫʥʘʨʦʜ. ʥʘʫʯ. - ʧʨʘʢʪʠʯ.ʢʦʥʬ. - ɸʣʤʘʪʳ, 

2023, - 123-124 ʩ.  

5. ʊʦʢʳʰʝʚʘ ɻ.ʄ., ʂʘʢʠʤʦʚ ʄ.ʄ., ʄʘʰʘʥʦʚʘ ʅ.ʉ.,  ʄʘʢʘʥʛʘʣʠ ʂ.ʂ. 

ɽʢʽʥʰʽʣʽʢ ʝʪ ʰʠʢʽʟʘʪʳʥʳʮ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʠʥʛʨʝʜʠʝʥʪʪʝʨʽʤʝʥ 

ʙʘʡʳʪʳʣסʘʥ ʛʝʨʦʜʠʝʪʠʢʘʣʳʢ ʝʪ ᴇʥʽʤʜʝʨʽʥ ʞʘʩʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʙʦʡʳʥʰʘ 

ʟʝʨʪʪʝʫʣʝʨ // ɸʣʤʘʪʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ʭʘʙʘʨʰʳʩʳ. ï 2022. ï ˉ. 

3. ï ɹ. 137-144. 

6. ʊʦʢʳʰʝʚʘ ɻ.ʄ., ʂʘʢʠʤʦʚ ʄ.ʄ., ʊʫʣʪʘʙʘʝʚʘ ʊ.ʏ., ʄʘʰʘʥʦʚʘ ʅ.ʉ.,  

ʄʘʢʘʥʛʘʣʠ ʂ.ʂ. ɯɯ ʢʘʪʝʛʦʨʠʷʣʳ ʩʫʙᴇʥʤʜʝʨʜʝʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ʘʣʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʞʘʩʘʫ // ɸʣʤʘʪʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ʭʘʙʘʨʰʳʩʳ.ï 

2022. ï ˉ. 3. ï ɹ. 144-150. 

7. ʊʦʢʳʰʝʚʘ ɻ.ʄ., Zamaratskaia G., ʍʘʩʝʥʦʚ ɹ.ɹ., ɸʢʪʘʝʚʘ ʉ.ɸ., 

ʂʦʩʪʘʥʦʚʘ  ɸ.ʊ., ɸʡʢʝʥ ɼ.ʂ., ʄʘʢʘʥʛʘʣʠ ʂ.ʂ. ʌʝʨʤʝʥʪʪʽʢ ʛʠʜʨʦʣʠʟʜʽש 

ʞʘʥʫʘʨʪʝʢʪʝʩ ʢʦʣʣʘʛʝʥʜʽ ʰʠʢʽʟʘʪʳʥʘ ᴅʩʝʨʽ // ɸʣʤʘʪʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ʭʘʙʘʨʰʳʩʳ. ï 2022. ï ˉ. 3. ï ɹ. 118-124. 
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8. Tokysheva, G., Mukhtarkhanova, R., Zhakupova, G., Gorbulya, V., 

Kakimov, M., Makangali, K. The study of physicochemical and technological 

properties of boiled sausage recommended for the older adults // Potravinarstvo 

Slovak Journal of Food Sciences, vol. 01, Oct. 2023, pp. 16-29, 

https://doi.org/10.5219/1806 . ʇʨʦʮʝʥʪʠʣʴ 44. Q3. 

9. Tultabayeva, T., Tokysheva, G., Zhakupova, G., Konysbaeva, D., 

Mukhtarkhanova, R., Matibayeva, A., Mukhametov, A., Zamaratskaia G., Makangali, 

K. Enhancing Nutrition and Palatability: The Development of Cooked Sausages with 

Protein Hydrolysate from Secondary Raw Materials for the Elderly // Applied 

Sciences. ï 2023. ï ʊ. 13. ï ˉ. 9. ï ʉ. 10462. ʇʨʦʮʝʥʪʠʣʴ 75. Q2. 

ɼʠʩʩʝʨʪʘʮʠʷʥʳש ʢᴇʣʝʤʽ ʞᴅʥʝ ײץʨʳʣʳʤʳ. ɼʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩ 

ʤʘʟʤײʥ,r ʢʽʨʽʩʧʝ, ᴅʜʝʙʠʝʪʪʝʨʛʝ ʘʥʘʣʠʪʠʢʘʣʳץ ʰʦʣʫ, ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ, ʟʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʣʝʨʽ, ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʪʘʣʜʘʫ, ץʦʨʳʪʳʥʜʳ, ץʦʩʳʤʰʘ ʤʘʪʝʨʠʘʣʜʘʨʜʘʥ 

ʪײʨʘʪʳʥ ʙᴇʣʽʤʜʝʨʜʝʥ ײץʨʳʣסʘʥ. ɾײʤʳʩ 107 ʙʝʪʪʝ ʙʝʨʽʣʛʝʥ ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʤᴅʪʽʥʥʝʥ, 42 ʢʝʩʪʝʜʝʥ, 25 ʩʫʨʝʪʪʝʥ ʪײʨʘʜʳ. פʦʣʜʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪ ʪʽʟʽʤʽ 185 

ᴅʜʝʙʠʝʪ ʢᴇʟʽʥʝʥ ʪײʨʘʜʳ. 
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ᴄɼɽɹʀɽʊʊɽʈɻɽ ɸʅɸʃʀʊʀʂɸʃʓפ ʐʆʃʋ 

 

1.1 ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʪʘʤʘץʪʘʥʫʜʳש  ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʤʝʥ ʙʘסʳʪʪʘʨʳ 

 .ʨʽʧ ʞʘʪʳʨװʘʨʪʘʶʳ ʞץ ʜʝʤʝʣʽװ שʪʳץʢʽʣ ᴅʣʝʤʜʝ ʭʘʣʳװʳʪʪʘ ʙץʘʟʽʨʛʽ ʫʘפ

2000 ʞʳʣʳ ʜװʥʠʝ ʞװʟʽʥʜʝ 60 ʞʘʩʪʘʥ ʘʩץʘʥ 600 ʤʠʣʣʠʦʥסʘ ʞʫʳץ ʘʜʘʤ ʙʦʣʩʘ, 

ɼɼױ ʙʦʣʞʘʤʳ ʙʦʡʳʥʰʘ 2025 ʞʳʣʳ ץʘʨʪ ʘʜʘʤʜʘʨ ʩʘʥʳ 1,2 ʤʠʣʣʠʘʨʜ ʘʜʘʤסʘ 

ʜʝʡʽʥ ʘʨʪʘʜʳ, 2050 ʞʳʣʳ ʢװʪʽʣʝʪʽʥ ʘʜʘʤ ʩʘʥʳ 2 ʤʠʣʣʠʘʨʜ ײץʨʘʡʜʳ [1]. 

 ʳסʨʳʣʳʤʳʥʜʘ ʝʛʜʝ ʞʘʩʪʘײץ ʞʘʩ שʳʥʳץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʭʘʣץʘʟʘפ

ʘʜʘʤʜʘʨʜʳװ שʣʝʩ ʩʘʣʤʘסʳʥʳש ʘʨʪʫʳ ʙʘʡץʘʣʘʜʳ, 2023 ʞʳʣʳ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ 60 ʞʘʩʪʘʥ ʘʩץʘʥʜʘʨ ʩʘʥʳ 13,2%, 65 ʞʘʩʪʘʥ ʘʩץʘʥʜʘʨ ʩʘʥʳ 

 .ʨʘʜʳ [2]ײץ 8,2%

ʍʘʣʳץʘʨʘʣʳץ ʢʣʘʩʩʠʬʠʢʘʮʠʷסʘ ʩᴅʡʢʝʩ ʛʝʨʦʥʪʦʛʝʥʝʟ ʢʝʟʝשʽʥʽװ שʰ 

ʛʨʘʜʘʮʠʷʩʳ ʘʥʳץʪʘʣʜʳ: ʝʛʜʝ ʞʘʩʪʘסʳ ʝʨ ʘʜʘʤʜʘʨ װʰʽʥ 60-74 ʞʘʩ, ᴅʡʝʣʜʝʨ װʰʽʥ 

55-74 ʞʘʩ; ץʘʨʪ ʞʘʩʳ 75-90 ʞʘʩ; ײʟʘץ ʞʘʩʘʫʰʳʣʘʨ - 90 ʞᴅʥʝ ʦʜʘʥ ʞʦסʘʨʳ [7]. 

ɹױױ ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʤᴅʩʝʣʝʣʝʨ ʜʝʧʘʨʪʘʤʝʥʪʽʥʽש çᴄʣʝʤʜʽʢ 

ʜʝʤʦʛʨʘʬʠʷʣʳץ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨ: 2019 ʞʳʣסʳ ץʘʡʪʘ ץʘʨʘʣסʘʥ ʙʘʩʳʣʳʤè ʝʩʝʙʽʥʝ 

ʩᴅʡʢʝʩ, 2050 ʞʳʣסʘ ץʘʨʘʡ 65 ʞʘʩʪʘʥ ʘʩץʘʥ ᴅʣʝʤʜʝʛʽ ᴅʨʙʽʨ 6-ʰʳ ʘʜʘʤ (ʭʘʣʳץʪʳש 

16%) ʞᴅʥʝ ɽʫʨʦʧʘ ʤʝʥ ʉʦʣʪװʩʪʽʢ ɸʤʝʨʠʢʘʜʘסʳ ᴅʨʙʽʨ 4-ʰʽ ʘʜʘʤ ʙʦʣʘʜʳ (2019 

ʞʳʣʳ ï ᴅʨʙʽʨ 11-ʰʽ (9%). 2018 ʞʳʣʳ ʪʘʨʠʭʪʘ ʘʣסʘʰ ʨʝʪ ʤײʥʜʘʡ ʘʜʘʤʜʘʨʜʳש 

ʩʘʥʳ ʙװʢʽʣ ᴅʣʝʤʜʝ 5 ʞʘʩץʘ ʜʝʡʽʥʛ̔  ʙʘʣʘʣʘʨ ʩʘʥʳʥʘʥ ʘʩʳʧ ʪװʩʪʽ [17]. ɹʦʣʞʘʤ 

ʙʦʡʳʥʰʘ, 80 ʞʘʩʪʘʥ ʘʩץʘʥ (ʞᴅʥʝ ʦʜʘʥ ʞʦסʘʨʳ) װʰ ʝʩʝ ʢᴇʧ ʙʦʣʘʜʳ: 2019 ʞʳʣʳ 

143 ʤʠʣʣʠʦʥʥʘʥ 2050 ʞʳʣʳ 426 ʤʠʣʣʠʦʥסʘ ʜʝʡʽʥ. ᴄʣʝʤʥʽש ʢʝʡʙʽʨ ʝʣʜʝʨʽʥʜʝʛʽ 

ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש ʧʘʡʳʟʜr  .ʣʝʩʽ ( ʩʫʨʝʪ 1) [18]װ ץ

 

 
 

ʉʫʨʝʪ 1 ï ᴄʣʝʤʥʽש ʢʝʡʙʽʨ ʝʣʜʝʨʽʥʜʝʛʽ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש ʧʘʡʳʟʳ 

(65 ʞʘʩʪʘʥ ʘʩץʘʥ), 2019, % [18] 
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ɼɼʉױ-ʥʳש ʙʦʣʞʘʤʳ ʙʦʡʳʥʰʘ, ʘʜʘʤʜʘʨʜʳש ᴇʤʽʨʽʥ ײʟʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʪʽʥ ʤʝʜʠʮʠʥʘʜʘסʳ ʞʝʪʽʩʪʽʢʪʝʨʜʽש ʘʨץʘʩʳʥʜʘ 2050 ʞʳʣסʘ ץʘʨʘʡ ᴅʣʝʤʜʝ 60 

ʞʘʩʪʘʥ ʘʩץʘʥ ʘʜʘʤʜʘʨ ʩʘʥʳ ʝʢʽ ʝʩʝʛʝ ʘʨʪʫʳ ʤװʤʢʽʥ. ɹײʣ ʧʝʨʩʧʝʢʪʠʚʘ ʪװʙʝʛʝʡʣʽ 

ᴅʣʝʫʤʝʪʪʽʢ ᴇʟʛʝʨʽʩʪʝʨʜʽ ץʘʞʝʪ ʝʪʝʜʽ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʝʛʜʝ ʞʘʩʪʘסʳ ʞᴅʥʝ 

 ʘʥ ʘʨʥʘʡʳ ᴇʥʽʤʜʝʨʜʽ ᴅʟʽʨʣʝʫסʪʘʥʫʳʥʘ ʘʨʥʘʣץʪʘʤʘ שʳ ʘʜʘʤʜʘʨʜʳסʘʨʪ ʞʘʩʪʘץ

ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʞᴅʥʝ ץʦסʘʤʜʘ ʩײʨʘʥʳʩץʘ ʠʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [19]. 

 :ʳ ʤʝʥ ʩʘʧʘʩʳ ʥʘʰʘʨʣʘʡʜʳסʳʥʜʳʣʳץʘʨץ ʦʨʳʪʫץ ʘʨʪʘʶ ʧʨʦʮʝʩʽʥʜʝ ʘʩפ

ʘץʫʳʟʜʘʨʜʳש, ʤʘʡʣʘʨʜʳש, ʢᴇʤʽʨʩʫʣʘʨʜʳש ʪʦʣʳץ ץʦʨʳʪʳʣʤʘʫʳ ʦʨʳʥ ʘʣʘʜʳ 

ʞᴅʥʝ ʥᴅʪʠʞʝʩʽʥʜʝ ʘסʟʘʜʘ ʤʘשʳʟʜʳ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳש ʩʦʟʳʣʤʘʣʳ 

ʞʝʪʽʩʧʝʫʰʽʣʽʛʽ ʜʘʤʠʜʳ [11]. ʉʦʥʜʘʡ-ʘ60 ,ץ ʞʘʩʪʘʥ ʘʩץʘʥ ʘʜʘʤʜʘʨʜʘ 28% 

ʞʘסʜʘʡʜʘ ʘʭʣʦʨʛʠʜʨʠʷ (ʪײʟ ץʳʰץʳʣʳʥʳש ʙᴇʣʽʥʫʽʥ ʪʦʣʳסʳʤʝʥ ʪʦץʪʘʪʫ) 

ʙʘʡץʘʣʘʜʳ. ױʡץʳ ʙʝʟʽ ʰʳʨʳʥʳʥʳש ʧʨʦʪʝʦʣʠʪʠʢʘʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ ץʘʨץʳʥ ʪװʨʜʝ 

ʪᴇʤʝʥʜʝʡʜʽ [7]; ʽʰʝʢ ʪʘʤʳʨʣʘʨʳ ʘʪʨʦʬʠʷסʘ ײʰʳʨʘʡʜʳ; ʽʰʝʢ ʜʠʩʙʠʦʟʳ ʜʘʤʠʜʳ, 

ʘʰʳʪʫ ʧʨʦʮʝʩʪʝʨʽʤʝʥ ʙʽʨʛʝ ʢᴇʧʪʝʛʝʥ ʛʘʟʜʘʨ ʧʘʡʜʘ ʙʦʣʘʜʳ, ʙײʣ ʝʛʜʝ ʞʘʩʪʘסʳ 

ʘʜʘʤʜʘʨʜʘ ʞװʨʝʢ-ץʘʥ ʪʘʤʳʨʣʘʨʳ ץʳʟʤʝʪʽʥʽש ʙײʟʳʣʫʳʥʘ ᴅʢʝʣʝʪʽʥ ʪʦʢʩʠʥʜʝʨʜʽש 

ʘʨʪʳץ ʤᴇʣʰʝʨʽʥʝ ᴅʢʝʣʝʜʽ, ʞʘʣʧʳ ᴅʣ-ʘʫץʘʪʪʳש, ʢᴇשʽʣ-ʢװʡʜʽײ ,שʡץʳʥʳש 

ʥʘʰʘʨʣʘʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ ʞᴅʥʝ ʰʘʨʰʘʫʜʳ ʪʫʜʳʨʘʜʳ. ʉʦʥʜʘʡ-ʘץ ,ץʘʨʪʘʡסʘʥ 

ʢʝʟʜʝ ʙʘʫʳʨʜʳץ שʘʥʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫ ץʘʨץʳʥʜʳʣʳסʳ ʙʽʨʪʽʥʜʝʧ ʪᴇʤʝʥʜʝʡʜʽ 

ʞᴅʥʝ ʛʝʧʘʪʦʮʠʪʪʝʨ ʩʘʥʳ ʘʟʘʷʜʳ, ʥᴅʪʠʞʝʩʽʥʜʝ ʙʘʫʳʨ ʘץʫʳʟʜʘʨʳʥʳש ʩʠʥʪʝʟʽ 30% 

- ʜʘʥ ʘʩʪʘʤ ʪᴇʤʝʥʜʝʡʜʽ [11]. ɹײʣ ʨʝʪʪʝ ʘץʫʳʟʜʘʨʜʳש ʛʠʜʨʦʣʠʟʽ ʤʝʥ ʩʽשʫʽʥʽש 

ʪᴇʤʝʥʜʝʫʽ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʘʣʤʘʩʫʳʥʳץ שʘʡʪʘ ײץʨʳʣʫʳʥʘ ʞᴅʥʝ 

ʧʣʘʩʪʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨ װʰʽʥ ʙʦʩ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳץ שʦʣʜʘʥʳʣʫʳʥʳש 

ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʜʽ [20]. ʄײʥʜʘʡ ʞʘʩץʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʽʩʪʝʨʜʽש, ʪʘסʘʤʥʳש 

 ʳʟʜʳשʳ ʤʘסʟʘʜʘסʩʘʣʜʘʨʳ ʘ שʽʨʝ ʘʣʤʘʫʜʳשʘʥ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ ʩʽסʦʨʳʪʳʣʤʘץ

 .ʩʦʟʳʣʤʘʣʳ ʞʝʪʽʩʧʝʫʰʽʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ שʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳץ

ɸʜʘʤʥʳש ᴇʤʽʨ ʩװʨʫ ʪʘʨʠʭʳʥʜʘ ʪʘʤʘץʪʘʥʫ ᴅʨץʘʰʘʥ ʦʥʳש ʜʝʥʩʘʫʣʳסʳʥʳש 

ʞʘסʜʘʡʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʝש ʢװʰʪʽ ʞᴅʥʝ ʪײʨʘץʪʳ ʬʘʢʪʦʨ ʙʦʣʜʳ. ɸʪʘץʪʳ 

ʛʝʨʦʥʪʦʣʦʛ, ʘʢʘʜʝʤʠʢ ɼ.ʌ. ʏʝʙʦʪʘʨʝʚʘ ʘʡʪʫʳ ʙʦʡʳʥʰʘ: çʊʘʤʘץʪʘʥʫ - ᴇʤʽʨ ʩװʨʫ 

  .ʨʘʣè [21]ײץ ʳʟסʟʽʥʜʝʛʽ ʞʘʣװʟʘʨʪʘʪʳʥ ʽʩ ʞײ ʳʥ 25-40%סʪʳץʟʘײ

ɽʣʽʤʽʟʜʽש ʝʛʜʝ ʞʘʩʪʘסʳ ʪײʨסʳʥʜʘʨʳʥʳ75% ש-ʳʥʜʘ ᴅʨʪװʨʣʽ ʪʘʤʘץʪʘʥʫ 

ʢʝʤʰʽʣʽʢʪʝʨʽ ʙʘʨ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʘʩ ץʦʨʳʪʫסʘ ʙʘʡʣʘʥʳʩʪʳ ʘʫʨʫʣʘʨʜʳש ʞʦסʘʨʳ 

ʪʘʨʘʣʫʳ, ʦʣʘʨʜʳש ʽʰʽʥʜʝ: ץʘʥ ʘʡʥʘʣʳʤʳ ʞװʡʝʩʽ ʘʫʨʫʣʘʨʳ, ʩʝʤʽʟʜʽʢ, ʪʨ̔ʝʢ-

 .ʠʤʳʣ ʘʧʧʘʨʘʪʳ ʞᴅʥʝ ʪ.ʙ. [21, 22]ץ

 שʳʥʳסʳʥʜʳʣʳץʘʨץ שʣ ʤʝʪʘʙʦʣʠʟʤ ʧʨʦʮʝʩʪʝʨʽʥʽײʘʨʪʘʶ ʧʨʦʮʝʩʽ - ʙפ

ʪᴇʤʝʥʜʝʫʽ, ʘʪʝʨʦʩʢʣʝʨʦʟ, ʛʠʧʝʨʪʦʥʠʷ, ʤʠʦʢʘʨʜ ʠʥʬʘʨʢʪʽʩʽ, ʠʥʩʫʣʴʪ, ץʘʥʪ 

ʜʠʘʙʝʪʽ, ʽʩʽʢ ʞᴅʥʝ ʙʘʩץʘ ʘʫʨʫʣʘʨʜʳש ʜʘʤʫ ץʘʫʧʽʥʽש ʞʦסʘʨʳʣʘʫʳ, ʢװʰʪʽש 

ʪᴇʤʝʥʜʝʫʽ ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʜʽש ʰʝʢʪʝʣʫʽ ʩʠʷץʪʳ ᴇʟʛʝʨʽʩʪʝʨʤʝʥ 

ʙʽʨʛʝ ʞװʨʝʪʽʥ ʛʝʥʝʪʠʢʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʥסʘʥ ʧʨʦʮʝʩʩ. ɾʘʩʳ ײʣסʘʡסʘʥ ʩʘʡʳʥ 

ʜᴅʥʝʢʝʨ ʪʽʥʜʝʨʜʽש, ʢʦʣʣʘʛʝʥʥʽש, ʠʤʤʫʥʜʳץ ʞװʡʝ ʞʘʩʫʰʘʣʘʨʳʥʳש, ʜᴅʥʝʨʢʝʨ 

ʞᴅʥʝ ʙʘʩץʘ ʘץʫʳʟʜʘʨʜʳש ʩʘʥʳʥ ץʦʩʘ ʘʣסʘʥʜʘ, ʜʝʥʝ ʤʘʩʩʘʩʳ ʤʝʥ ײץʨʘʤʜʘʩ 

ʙᴇʣʽʢʪʝʨʽʥʽש ʞʦסʘʣʫʳ ʙʘʡץʘʣʘʜʳ; ʦʨʪʘ ʞʘʩʪʘסʳ ᴅʡʝʣʜʝʨʜʝ ʩװʡʝʢ ʤʘʡʳʥʳש 

ʪʳסʳʟʜʳסʳʥʳש ʞʦסʘʣʫʳ ʞᴅʥʝ ʦʩʪʝʦʧʦʨʦʟ ᴅʩʽʨʝʩʝ ʙʝʣʩʝʥʜʽ ʜʘʤʠʜʳ [11]. 
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ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʝʪ ᴇʥʽʤʜʝʨʽʥ ʞʘʩʘʫ ʪʘץʳʨʳʙʳ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, 

ᴇʡʪʢʝʥʽ ʦʣ ʢᴅʨʽʣʽʢʢʝ ʪᴅʥ ʜʠʩʬʫʥʢʮʠʦʥʘʣʜʳץ ʙײʟʳʣʫʣʘʨʜʳ ʘʟʘʡʪʳʧ, ʘʜʘʤʥʳש 

ʙʝʣʩʝʥʜʽ ᴇʤʽʨ ʩװʨʫ ʢʝʟʝשʽʥ ײʟʘʨʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ [7]. 

 שʘʩʩʦʨʪʠʤʝʥʪʽ, ʦʥʳ שʳ ʝʪ ᴇʥʽʤʜʝʨʽʥʽסʳʪʪʘסʳʪʪʘ ʘʨʥʘʡʳ ʙʘץʘʟʽʨʛʽ ʫʘפ

ʽʰʽʥʜʝ ץʘʨʪʪʘʨ ʤʝʥ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨסʘ ʘʨʥʘʣסʘʥ ᴇʥʽʤʜʝʨ ʰʝʢʪʝʫʣʽ, 

ʢᴇʙʽʥʝʩʝ ʩװʪ ʞᴅʥʝ ʥʘʥ ᴇʥʽʤʜʝʨʽʥʝʥ ʪײʨʘʜʳ [24]. 

ʌʫʥʢʮʠʦʥʘʣʜʳ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥʽש ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʥʝʛʽʟʽʥ ץʘʣʘʫʳʥʘ ʂ. 

ɾ. ɸʤʠʨʭʘʥʦʚ, ɹ.ʂ. ɸʩʝʥʦʚʘ,  ʃ. ɹ. ɸʥʪʠʧʦʚʘ, ʄ. ʅ. ɺʦʣʛʘʨʝʚʘ, ʖ. ɻ. 

ɻʨʠʛʦʨʦʚʘ, ɸ. ʀ. ɾʘʨʠʥʦʚʘ, ɻ. ʀ. ʂʘʩʴʷʥʦʚʘ, H. H. ʃʠʧʘʪʦʚ, ɸ. ɹ. ʃʠʩʠʮʳʥ, ɺ. 

ʄ. ʇʦʟʥʷʢʦʚʩʢʠʡ, ɸ. ɸ. ʇʦʢʨʦʚʩʢʠʡ, ʠ. ɸ. ʈʦʛʦʚ, ʄ. ɸ. ʉʘʤʩʦʥʦʚ, ʀ. ʄ. 

ʉʢʫʨʠʭʠʥʘ, ɺ. ɸ. ʊʫʪʝʣʴʷʥ, ɸ. ʄ. ʋʛʦʣʝʚ, ɸ. ɹ. ʋʩʪʠʥʦʚʘ, ɸ. ɻ. ʍʨʘʤʮʦʚʘ, ɼ. ʌ. 

ʏʝʙʦʪʘʨʝʚ, ʉ. ɹ. ʖʜʠʥʘ ʞᴅʥʝ ʪʘסʳ ʙʘʩץʘ סʘʣʳʤʜʘʨ ʟʦʨ װʣʝʩ ץʦʩʪʳ.  

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ᴇʥʽʤʜʝʨʛʝ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨסʘ ʞʘʫʘʧ ʙʝʨʝʪʽʥ 

ʨʝʮʝʧʪʫʨʘʣʘʨʜʳ ʞʘʩʘʫ, ʦʥʳײץ שʨʘʤʳʥʜʘ ʞʘʥʫʘʨ ʞᴅʥʝ ᴇʩʽʤʜʽʢ ʪʝʢʪʝʩ ᴅʨʪװʨʣʽ 

ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫʜʳ ʢᴇʟʜʝʡʜʽ. ɽʪ ײץʨʘʤʳʥʜʘסʳ ʞʘʥʫʘʨ ʪʝʢʪʽ ʘץʫʳʟʜʘʨ 

ʘʤʠʥץʳʰץʳʣʜʳײץ ץʨʘʤʳ ʙʦʡʳʥʰʘ ʪʦʣʳץ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ᴆʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ 

ᴇʩʽʤʜʽʢ  ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש, ʜᴅʨʫʤʝʥʜʝʨʜʽש, ʤʘʢʨʦ- ʞᴅʥʝ 

ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨʜʽש ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  ʉʦʥʜʳץʪʘʥ ʘʨʥʘʡʳ ʙʘסʳʪʪʘסʳ 

ᴇʥʽʤʜʝʨ ᴅʨץʘʰʘʥ ʢᴇʧ ʢʦʤʧʦʥʝʥʪʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [25]. 

ɽʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨ ʢʦʛʦʨʪʘʩʳʥʳש ʙʦʣʞʘʤʜʳ ᴇʩʫʽ ʦשʪʘʡʣʘʥʜʳʨʳʣסʘʥ 

ʞʦסʘʨʳ ʘץʫʳʟʜʳ ʪʘסʘʤʜʘʨʜʳ ᴅʟʽʨʣʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸʨʥʘʡʳ 

ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʘץʫʳʟסʘ ʙʘʡ ᴇʥʽʤʜʝʨ ʩʘʨʢʦʧʝʥʠʷ ʩʠʷץʪʳ ʞʘʩץʘ ʙʘʡʣʘʥʳʩʪʳ 

ʘʫʨʫʣʘʨʜʳש ʞʠʽʣʽʛʽʥ ʪᴇʤʝʥʜʝʪʫʛʝ ʢᴇʤʝʢʪʝʩʝʪʽʥ ᴇʥʽʤʜʝʨ. ɼʝʥʽ ʩʘʫ ʝʛʜʝ ʞʘʩʪʘסʳ 

ʘʜʘʤʜʘʨסʘ ʢװʥʽʥʝ ʢʝʤʽʥʜʝ 1,0-1,2 ʛ ʘץʫʳʟ/ʢʛ ʜʝʥʝ ʩʘʣʤʘסʳʥʘ ʪײʪʳʥʫ ײʩʳʥʳʣʘʜʳ. 

ɽʫʨʦʧʘʜʘסʳ 65 ʞʘʩʪʘʥ ʘʩץʘʥ ʝʨʝʩʝʢʪʝʨʛʝ (Bauer, J., Biolo, G. 2013) [26], ʘʣ 

ʩʘʨʢʦʧʝʥʠʷʤʝʥ ʘʫʳʨʘʪʳʥ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨסʘ ʢװʥʽʥʝ 1,2-ʜʝʥ 1,5 ʛ/ʢʛ-סʘ 

ʜʝʡʽʥ ʜʝʥʝ ʩʘʣʤʘסʳʥʘ ץʘʞʝʪ ʙʦʣʫʳ ʤװʤʢʽʥ. פʳʟʳʣ ʝʪ ɽʫʨʦʧʘʜʘסʳ ʝʛʜʝ ʞʘʩʪʘסʳ 

ʘʜʘʤʜʘʨ ʞʠʽ ʪײʪʳʥʘʪʳʥ ʜᴅʩʪװʨʣʽ ʥʝʛʽʟʛʽ ʪʘסʘʤ. (Bernstein,  Munoz, 2014) [27].   

ɹײʣ ʙʠʦʣʦʛʠʷʣʳײץ ץʥʜʳʣʳסʳ ʞʦסʘʨʳ ʘץʫʳʟʜʳש ʙʘʡ ʢᴇʟʽ (17-23 ʛ/100 ʛ), 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩʠʳʨ ʝʪʽʥʜʝ ʢᴇʧ ʙʦʣʘʪʳʥ ʪʝʤʽʨ, ʩʝʣʝʥ, ʤʳʨʳʰ ʩʠʷץʪʳ 

ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨ ʞᴅʥʝ ɺ12 ʜᴅʨʫʤʝʥʽ  ʙײʣʰʳץʝʪ ʤʘʩʩʘʩʳʥ ʩʘץʪʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ 

(Pereira & Vicente, 2013) [28].  

ʌʫʥʢʮʠʦʥʘʣʜʳ ʪʘʤʘץʪʘʥʫ ᴇʥʽʤʜʝʨʽʥ ʧʦʟʠʪʠʚʪʽ ʪʘʤʘץʪʘʥʫ ᴇʥʽʤʜʝʨʽ ʜʝʧ 

ʘʪʘʫסʘ ʙʦʣʘʜʳ, ᴇʡʪʢʝʥʽ ʦʣʘʨʜʳײץ שʨʘʤʳʥʜʘ ʘʜʘʤ ʘסʟʘʩʳʥʳש ʥʝʤʝʩʝ ʪײʪʘʩʪʘʡ 

ʘʣסʘʥʜʘ ʘסʟʘʥʳש ʞʝʢʝ ץʳʟʤʝʪʪʝʨʽʥʝ ʦש ᴅʩʝʨ ʝʪʝʪʽʥ ʧʘʡʜʘʣʳ ʠʥʛʨʝʜʠʝʥʪʪʝʨ 

ʢʽʨʝʜʽ. ɸʜʘʤʥʳש ᴅʜʝʪʪʝʛʽ ʜʠʝʪʘʩʳʥʳש ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʙײʣ ᴇʥʽʤʜʝʨʜʝ 

ʦʣʘʨʜʳ ʦשʪʘʡʣʳ ʝʪʝʪʽʥ ʠʥʛʨʝʜʠʝʥʪʪʝʨ ʙʘʨ. ɹʽʨʽʥʰʽʜʝʥ, ʪʘʙʠסʠ ʰʳסʫ ʪʝʛʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ ʢᴇʧʪʝʛʝʥ ʬʫʥʢʮʠʦʥʘʣʜʳ ʠʥʛʨʝʜʠʝʥʪʪʝʨʽ ʙʘʨ ʢᴇʧʪʝʛʝʥ ʪʘʙʠסʠ 

ᴇʥʽʤʜʝʨ ʙʘʨ: ʙײʣ ʙʘʣʳץ ʤʘʡʳ ï ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʢᴇʟʽ, 

ʮʠʪʨʫʩ ʞʝʤʽʩʪʝʨʽ ð ʜᴅʨʫʤʝʥʜʝʨʜʽש ʢᴇʟʽ, ʝʪ ï ɺ ʪʦʙʳ ʜᴅʨʫʤʝʥʜʝʨʽʥʽש ʢᴇʟʽ ʞᴅʥʝ 

ʪ. ʙ. ɽʢʽʥʰʽʜʝʥ, ᴅʨʪװʨʣʽ ʪʝʭʥʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʜᴅʩʪװʨʣʽ 

ᴇʥʽʤʜʝʨʜʽײץ  שʨʘʤʳʥʘʥ ʟʠʷʥʜʳ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽש ʤᴇʣʰʝʨʽʥ ʘʟʘʡʪʫ (ʤʘʡ 

 ʘʨʳ ʤᴇʣʰʝʨʜʝʛʽ ʞʘʥʫʘʨ ʤʘʡʣʘʨʳ, ʭʦʣʝʩʪʝʨʠʥ, ʪᴇʤʝʥסʳʣʜʘʨʳ ʞʦץʳʰץ
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ʤʦʣʝʢʫʣʘʣʳץ ʢᴇʤʽʨʩʫʣʘʨ ʞᴅʥʝ ʪ.ʙ.), ʜײʨʳʩ ʪʘʤʘץʪʘʥʫ ᴇʥʽʤʜʝʨʽʥ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. תʰʽʥʰʽʜʝʥ, ʝʛʝʨ ʜᴅʩʪװʨʣʽ ᴇʥʽʤʜʝʨʜʽ ʬʫʥʢʮʠʦʥʘʣʜʳ ʠʥʛʨʝʜʠʝʥʪʪʝʨʤʝʥ 

ʙʘʡʳʪʳʣʩʘ, ʬʫʥʢʮʠʦʥʘʣʜʳ ʪʘʤʘץʪʘʥʫ ᴇʥʽʤʜʝʨʽʥ ʘʣʫסʘ ʙʦʣʘʜʳ [29]. ʉʦʥʳʤʝʥ 

 ʰʽʥ ʰʠʢʽʟʘʪʪʳ ᴇʤʽʨ ʙʦʡʳװ ʳʣʳ ʞʘʥʫʘʨʣʘʨ ʪʝʢʪʝʩ ᴇʥʽʤʜʝʨץʘʪʘʨ, ʦʩʳ ᴅʜʽʩ ʘʨץ

ᴇʟʛʝʨʪʫʛʝ ʘʨʥʘʣסʘʥ ʤʦʜʠʬʠʢʘʮʠʷ ʞʘʩʘʧ, ʙʝʨʽʣʛʝʥ ʢʦʤʧʦʥʝʥʪʪʽʢ ײץʨʘʤʳ ʙʘʨ 

ʞʘʥʫʘʨ ʪʝʢʪʝʩ ʰʠʢʽʟʘʪʪʳ ʘʣʫסʘ ʙʦʣʘʜʳ. ʄʳʩʘʣʳ, ᴇʩʽʤʜʽʢ ʤʘʡʳʤʝʥ ʙʘʡʳʪʳʣסʘʥ 

(ʩʦʷ ײʥʳ, ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳ ʢᴇʧ ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨʳ) ʥʝʤʝʩʝ 

ʩʝʣʝʥ, Ŭ-ʪʦʢʦʬʝʨʦʣʤʝʥ ʙʘʡʳʪʳʣסʘʥ (ײץʩ, ץʦʷʥ ʞᴅʥʝ ʤʘʣ ʝʪʽʥʽש ʤʦʜʠʬʠʢʘʮʠʷʩʳ) 

ʞʘʥʫʘʨʣʘʨʜʳ ʘʟʳץʧʝʥ ʪʘʤʘץʪʘʥʜʳʨʫ ʘʨץʳʣʳ ץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש 

 ʨʘʤʳʥ ᴇʤʽʨ ʙʦʡʳ ᴇʟʛʝʨʪʫײץ שʳʣʳʥʳץʳʰץ ʩʘʪʳʥʜʘ ʤʘʡץʨʘʤʳʥ ʘʨʪʪʳʨʫ ʤʘײץ

ᴅʜʽʩʽ ʙʘʨ. ʌʫʥʢʮʠʦʥʘʣʜʳ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥʽװ שʰʽʥʰʽ ʪʦʙʳ ʙʘסʳʪʳʥʜʘ ʙʝʣʩʝʥʜʽ 

 ʣʽʢ ᴇʥʽʤʽ ʬʫʥʢʮʠʦʥʘʣʜʳװʪ-ץʨʛʽʟʽʧ ʞʘʪʳʨ. ɸʟʳװʤʳʩʪʘʨ ʞײʳʣʳʤʠ ʞס

ʠʥʛʨʝʜʠʝʥʪʪʽש ʦʨʪʘʰʘ ʪᴅʫʣʽʢʪʽʢ ץʘʞʝʪʪʽʣʽʛʽʥʽ10 ש-ʥʘʥ 50% - ʥʘ ʜʝʡʽʥ ʙʦʣʩʘ, 

ʬʫʥʢʮʠʦʥʘʣʜʳ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʬʫʥʢʮʠʦʥʘʣʜʳ 

ʠʥʛʨʝʜʠʝʥʪʪʝʨʜʽש ʝʣʫʜʝʥ ʘʩʪʘʤ ʧʦʟʠʮʠʷʩʳ ʙʘʨ, ɼ. ʇʦʪʪʝʨʜʽש ʧʽʢʽʨʽʥʰʝ, 

ʧʦʟʠʪʠʚʪʽ ʪʘʤʘץ ᴇʥʜʽʨʽʩʽʥʜʝ ʞʝʪʽ ʬʫʥʢʮʠʦʥʘʣʜʳ ʠʥʛʨʝʜʠʝʥʪ ץʦʣʜʘʥʳʣʘʜʳ ð 

ʙײʣ ʜʠʝʪʘʣʳץ ʪʘʣʰʳץ; ʜᴅʨʫʤʝʥʜʝʨ; ʤʠʥʝʨʘʣʜʘʨ; ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨ (ɓ-ʢʘʨʦʪʠʥ 

ʞᴅʥʝ ʪʦʢʦʬʝʨʦʣʜʘʨ); ʦʣʠʛʦʩʘʭʘʨʠʜʪʝʨ (ʧʨʝʙʠʦʪʠʢʪʝʨ); ʧʘʡʜʘʣʳ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨ (ʧʨʦʙʠʦʪʠʢʪʝʨ) ʞᴅʥʝ ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳ 

(ʦʤʝʛʘ-3 ʞᴅʥʝ ʦʤʝʛʘ-6 ʤʘʡʣʘʨʳ) [30].  

ɽʪ ᴇʥʽʤʜʝʨʽ ᴇʟʽʥʜʽʢ ʘץʫʳʟʜʳײץ שʨʘʤʳʥʘʥ ʙʘʩץʘ, ʙʘʡʳʪʫסʘ ʘʨʥʘʣסʘʥ ʥʝʛʽʟ 

ʨʝʪʽʥʜʝ ץʦʣʜʘʥʫʛʘ  ץʦʩʳʤʰʘ ᴅʣʝʫʝʪʢʝ ʠʝ. ʂװʥʽʥʝ 100 ʛ ʧʦʨʮʠʷסʘ ʢʝʤʽʥʜʝ 25-30 ʛ 

ʪײʪʳʥʫ ʜʝשʛʝʡʽʥʝ ʞʝʪʢʽʟʫ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʘ ʙײʣʰʳץʝʪ ʘץʫʳʟʳʥʳש 

ʩʠʥʪʝʟʽʥ ʳʥʪʘʣʘʥʜʳʨʘʜʳ, ʦʩʳʣʘʡʰʘ ʩʘʨʢʦʧʝʥʠʷ ץʘʫʧʽʥ ʘʟʘʡʪʘʜʳ. 

ɹʘʩץʘ ʘʨʪʳץʰʳʣʳץʪʘʨסʘ ʪʘסʘʤʜʳץ ʪʘʣʰʳץʪʘʨ, ʜᴅʨʫʤʝʥʜʝʨ ʤʝʥ 

ʤʠʥʝʨʘʣʜʘʨ, ʞʘץʩʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨ ʞᴅʥʝ 

ʪᴇʤʝʥ ʰʳסʳʥʜʘʨ ʞʘʪʘʜʳ. ʆʩʳʣʘʡʰʘ, ʝʪ ᴇʥʽʤʽ ʪʘʙʠסʠ ʪװʨʜʝ ʪʘסʘʤʜʳץ ʘץʫʳʟסʘ, 

ᴅʩʽʨʝʩʝ ʣʝʡʮʠʥʛʝ, ץʦʩʳʤʰʘ ᴇʩʽʤʜʽʢ ʘץʫʳʟʜʘʨʳ ʘʨץʳʣʳ ʙʘʡʳʪʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. ɽʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨסʘ ʘץʫʳʟʜʳ ʪײʪʳʥʫʜʳ ʘʨʪʪʳʨʫסʘ ʢᴇʤʝʢʪʝʩʝʪʽʥ 

 .ʘʨʳ ᴇʥʽʤ [31]סʫʳʟʳ ʞʦץʨʘʤʳʥʜʘ ʘײץ

ɽʛʜʝ ʞʘʩʪʘסʳ ʭʘʣʳץʪʳש ʜʠʝʪʘʩʳʥʘ ʞʘʥʫʘʨʣʘʨ ʤʝʥ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ 

ʧʘʡʜʘʣʘʥʘʪʳʥ ʬʫʥʢʮʠʦʥʘʣʜʳ ʪʘסʘʤʜʘʨʜʳ ץʦʩʫ ʜʠʝʪʘʥʳ ʘץʫʳʟʜʘʨ, ʜᴅʨʫʤʝʥʜʝʨ, 

ʘʤʠʥ ץʳʰץʳʣʜʘʨʳ, ʤʘʢʨʦ ʞᴅʥʝ ʤʠʢʨʦ ʵʣʝʤʝʥʪʪʝʨ, ʜʠʝʪʘʣʳץ ʪʘʣʰʳץʪʘʨ ʞᴅʥʝ 

ʙʘʩץʘ ʜʘ ʧʘʡʜʘʣʳ ʟʘʪʪʘʨ ʙʦʡʳʥʰʘ ʪʝשʝʩʪʽʨʫʛʝ, ʜʝʥʩʘʫʣʳץʪʳ ʞʘץʩʘʨʪʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  ʉʦסשʳ ʞʳʣʜʘʨʳ ʧʘʡʜʘʣʳ ʞᴅʥʝ ʪʝשʜʝʩʪʽʨʽʣʛʝʥ ʪʘʤʘץʪʘʥʫʜʳ 

ʢᴇʧʪʝʛʝʥ ʘʫʨʫʣʘʨʜʳ ʘʣʜʳש ʘʣʫ װʰʽʥ ʢʝץ שʦʣʜʘʥʘʜʳ. ɾʘʩ ײʣסʘʡסʘʥ ʩʘʡʳʥ 

ʪʘʤʘץʪʘʥʫʜʘ ʘץʫʳʟʜʳש ʞᴅʥʝ ʜᴅʨʫʤʝʥʜʝʨʜʽש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽ ʙʘʡץʘʣʘʜʳ. ʆʩʳʥʜʘʡ 

ʘʜʘʤ ʘסʟʘʩʳʥʘ ʤʘשʳʟʜʳ ʟʘʪʪʘʨʜʳש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽ, ʞʘʩ ײʣסʘʡסʘʥ ʩʘʡʳʥ ᴅʨ ʪװʨʣʽ 

ʩʳʨץʘʪʪʘʨסʘ ʩʝʟʽʤʪʘʣʜʳʣʳסʳʥ ʘʨʪʪʳʨʘʜʳ. ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʞʘשʘ ᴇʥʽʤʜʝʨʽʥ 

ʞʘʩʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʪʳʥ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש ʙʘʨʣʳץ ʥʝʛʽʟʛʽ ץʦʨʝʢʪʽʢ 

ʟʘʪʪʘʨʜʳ ʪײʪʳʥʫ ʥʦʨʤʘʣʘʨʳ 1-ʰʽ ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ [32]. ױʩʳʥʳʣʘʪʳʥ ʪײʪʳʥʫ 

ʤᴇʣʰʝʨʽ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨסʘ ץʘʞʝʪʪʽ ʵʥʝʨʛʠʷ ʤʝʥ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳש 

ʬʠʟʠʦʣʦʛʠʷʣʳץ ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥ ʞʘʙʘʜʳ (ʢʝʩʪʝ 1).  



 
 
 
 

 17 

ʂʝʩʪʝ 1 ï ɽʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש ʥʝʛʽʟʛʽ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳ ʪײʪʳʥʫ 

ʥʦʨʤʘʣʘʨʳ 

 

ʂᴇʨʩʝʪʢʽʰʪʝʨ, (ʪᴅʫʣʽʛʽʥʝ) ʂᴇʨʩʝʪʢʽʰʪʝʨ ʤᴅʥʽ 

60-ʪʘʥ ʘʩץʘʥ ʝʨʣʝʨ 

 ʰʽʥװ

60-ʪʘʥ ʘʩץʘʥ ᴅʡʝʣʜʝʨ 

 ʰʽʥװ

ʕʥʝʨʛʠʷ, ʢɼʞ 2300 1975 

ɸץʫʳʟ, ʛ 68 61 

ʆʥʳʥ ʽʰʽʥʜʝ ʞʘʥʫʘʨ ʪʝʢʪʝʩ, ʛ 34 30,5 

ɸץʫʳʟ, % ʢʢʘʣ-ʜʘʥ 12 12 

ʄʘʡʣʘʨ, ʛ 77 66 

ʄʘʡ, % ʢʢʘʣ-ʜʘʥ 30 30 

ʄפʄפ, % ʢʢʘʣ-ʜʘʥ 10 10 

ʇפʄפ, % ʢʢʘʣ-ʜʘʥ 6ï10 6ï10 

ʆʤʝʛʘ-6, %  ʢʢʘʣ-ʜʘʥ 5ï8 5ï8 

ʆʤʝʛʘ-3, %  ʢʢʘʣ-ʜʘʥ 1ï2 1ï2 

ʌʦʩʬʦʣʠʧʠʜʪʝʨ, ʛ 5ï7 5ï7 

ʂᴇʤʽʨʩʫʣʘʨ, ʛ 335 284 

 ʘʥʪ, % ʢʢʘʣ-ʜʘʥ <10 <10פ

ʊʘסʘʤʜʳץ ʪʘʣʰʳץʪʘʨ, ʛ 20 20 

  

ɽʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳ ʪʘʤʘץʪʘʥʜʳʨʫ ʢʝʟʽʥʜʝ ʛʝʨʦʧʨʦʪʝʢʪʦʨʣʳץ 

 ʘʣʜʳʤʝʥ, ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨ שʩʳʥʳʣʘʜʳ. ɽײ ʦʣʜʘʥʫץ ʘʩʠʝʪʪʝʨʽ ʙʘʨ ʟʘʪʪʘʨʜʳץ

ʛʝʨʦʧʨʦʪʝʢʪʦʨʣʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣʘʨ ʘʜʘʤʥʳש ʦʨʪʘʰʘ ᴇʤʽʨ ʩװʨʫ ײʟʘץʪʳסʳʥ 

5-10 ʞʳʣסʘ ײʟʘʨʪʘ ʘʣʘʜʳ [33]. ɼʝʥʝʜʝʛʽ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨ ʨʝʪʽʥʜʝ ʢʝʡʙʽʨ 

ʜᴅʨʫʤʝʥʜʝʨ ʞʝʪʝʢʰʽ ʨᴇʣ ʘʪץʘʨʘʜʳ. ɹʠʦʤʦʣʝʢʫʣʘʣʘʨʜʳש ʧʝʨʦʢʩʠʜʪʽ ʪʦʪʳסʫ 

ʨʝʘʢʮʠʷʣʘʨʳʥ ʉ, ɽ, ʂ, ɸ ʜᴅʨʫʤʝʥʜʝʨʽ, ʢʘʨʦʪʠʥʦʠʜʪʘʨ, ʧʝʨʦʢʩʠʜʘʟʘʣʘʨ, ʮʠʩʪʝʠʥ, 

ʛʣʫʪʘʪʠʦʥ ʞᴅʥʝ ʙʘʩץʘʣʘʨ ʪʠʽʤʜʽ ʪʝʞʝʡʜʽ.  ɸʩʢʦʨʙʠʥ ץʳʰץʳʣʳ ʪʘʤʳʨ 

 ʩʝʨʧʽʤʜʽʣʽʛʽ ʤʝʥ ʙʝʨʽʢʪʽʛʽʥʝ ʞʘʫʘʧ שᴇʪʢʽʟʛʽʰʪʽʛʽʥʝ, ʦʣʘʨʜʳ שʘʣʘʨʳʥʳסʘʙʳʨץ

ʙʝʨʝʜʽ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʭʦʣʝʩʪʝʨʠʥ ʘʣʤʘʩʫʳʥ ʨʝʪʪʝʡʜʽ, ʦʥʳ ʩʘץʪʘʫ ץʘʨʪʘʶ 

ʧʨʦʮʝʩʽʥʜʝ ᴇʪʝ ʤʘשʳʟʜʳ. ɾʘʩʳ ײʣסʘʡסʘʥ ʩʘʡʳʥ ʘסʟʘʜʘסʳ ʘʩʢʦʨʙʠʥ 

 ,ʘʞʝʪʪʽʣʽʛʽ ʘʨʪʘʜʳץ ʘʥסʦ שʣʧʘʣʘʨʜʳײ ʤᴇʣʰʝʨʽ ʘʟʘʷʜʳ ʞᴅʥʝ שʳʣʳʥʳץʳʰץ

ʦʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʘʩʢʦʨʙʠʥ ץʳʰץʳʣʳʥ ʪײʪʳʥʫʜʳש ʪᴅʫʣʽʢʪʽʢ ʤᴇʣʰʝʨʽ 70-80 

ʤʛ ײץʨʘʡʜʳ. ʀʤʤʫʥʜʳץ ʞװʡʝʥʽש ʞײʤʳʩʳʥ ʪװʟʝʪʫ װʰʽʥ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨסʘ 

ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʣʘʨʜʳץ שʦʩʳʤʰʘ ʢᴇʟʜʝʨʽ ץʘʞʝʪ [34]. 

ʄʠʥʝʨʘʣʜʳ ʟʘʪʪʘʨ ʘסʟʘʥʳץ שʘʨʪʘʶ ʧʨʦʮʝʩʽʥʜʝ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ: 

ʢʘʣʴʮʠʡ, ʬʦʩʬʦʨ, ʤʘʛʥʠʡ ʞᴅʥʝ ʪ.ʙ., ʦʣʘʨ ʘʜʘʤʥʳש ʪʽʨʝʢ-ץʠʤʳʣ ʘʧʧʘʨʘʪʳʥʳש 

 ʘʪʘʨ, ʞʘʩץ ʨʘʤʳʥʘ ʢʽʨʝʜʽ, ʜʝʥʝʜʝ ʩʽʣʪʽʣʽ ʘʫʳʩʫʳʥʘ ʢʘʪʳʩʘʜʳ. ʉʦʥʳʤʝʥײץ

 ʤʠʥʝʨʘʣʜʳ ʟʘʪʪʘʨ (ʡʝʢ, ʰʝʤʽʨʰʝʢװʩ) ʣʧʘʣʘʨʜʘײ ʘʥ ʩʘʡʳʥ ʢʝʡʙʽʨסʘʡסʣײ

ʞʝʪʽʩʧʝʡʜʽ, ᴇʡʪʢʝʥʽ ʞʳʣʜʘʨ ᴇʪʝ ʢʝʣʝ ʢʘʣʴʮʠʡʜʽש ʩʽשʫʽ ʙײʟʳʣʘʜʳ. ʂʘʣʴʮʠʡʜʽש 

ʩʽשʫʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ʦʥʳ ץʦʩʳʤʰʘ ʙʠʦʣʦʛʠʷʣʳץ ץʦʩʧʘ ʨʝʪʽʥʜʝ ʞᴅʥʝ ɼ ʤʝʥ ʉ 

ʜᴅʨʫʤʝʥʜʝʨʽʤʝʥ ʙʽʨʛʝ ץʦʣʜʘʥʫ ײʩʳʥʳʣʘʜʳ [35]. 
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ɽʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש ʘסʟʘʩʳʥʜʘ ʪʝʤʽʨʜʽש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽ ʤʝʥ ʪײʟʜʳ 

ʪʘסʘʤʜʘʨʜʳ ʰʝʢʪʝʥ ʪʳʩ ʪײʪʳʥʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʥʘʪʨʠʡʜʽש ʘʨʪʳץ ʙʦʣʫʳ ʪᴅʥ. 

 ʨʝʢװʩʫʜʳ ʢʝʪʽʨʝʜʽ, ʞ ץʳʟʜʳ, ʦʣ ʘʨʪʳשʰʽʥ ʢʘʣʠʡ ʤʘװ ʘʨʪʘʶ ʧʨʦʮʝʩʽʥ ʪʝʞʝʫפ

ʙײʣʰʳץʝʪʽʥʽש ʞʠʳʨʳʣʫʳʥ ʢװʰʝʡʪʝʜʽ [34]. 

ɽʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש ʪʘʤʘץʪʘʥʫʳʥʜʘ ʘʩ ץʦʨʳʪʫ ʬʝʨʤʝʥʪʪʝʨʽʥ 

ʠʥʘʢʪʠʚʘʮʠʷʣʘʡʪʳʥ, ʟʘʪʪʘʨʜʳש ʩʽשʫ ʧʨʦʮʝʩʽʥ ʪʝʞʝʡʪʽʥ ʥʝʤʝʩʝ ʟʘץʳʤʜʘʡʪʳʥ 

ʠʥʛʠʙʠʪʦʨʣʘʨʜʳש ʞᴅʥʝ ʪʦʢʩʠʢʦʣʦʛʠʷʣʳץ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽש (ʵʪʘʥʦʣ, ʢʦʬʝʠʥ 

ʞᴅʥʝ ʪ.ʙ.) ײץʨʘʤʳʥ ʙʘץʳʣʘʫ ץʘʞʝʪ [35]. 

ʆʩʳʣʘʡʰʘ, ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש ʪʘʤʘץʪʘʥʫʳʥʜʘסʳ ᴇʟʝʢʪʽ ʙʘסʳʪʪʘʨ 

ʛʝʪʝʨʦʧʨʦʪʝʢʪʦʨʣʘʨʜʳש ʪʘʙʠסʠ ʢᴇʟʜʝʨʽʥ (ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨ, ʜᴅʨʫʤʝʥʜʝʨ, 

ʤʠʥʝʨʘʣʜʘʨ) ʪʘʙʫ, ʛʝʨʦʥʪʦʣʦʛʠʷʣʳץ ʧʨʦʬʠʣʴʜʽש ʥʝʛʽʟʛʽ ᴇʥʽʤʜʝʨʽʥ ʪʘשʜʘʫ 

 ʦʣʘʨʜʳ ,(ʪ ʩʫʩʳʥʜʘʨʳװʘʥ ʩסʘʥ ʥʘʥ, ʘʰʳʪʳʣסʥʥʘʥ ʞʘʩʘʣײ ʘʥסʪʘʣץʥʪʘײ)

ʬʫʥʢʮʠʦʥʘʣʜʳ ʠʥʛʨʝʜʠʝʥʪʪʝʨʤʝʥ ʙʘʡʳʪʫ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʘʩ ץʦʨʳʪʫ 

ʠʥʛʠʙʠʪʦʨʣʘʨʳ ʤʝʥ ʪʦʢʩʠʢʘʥʪʪʘʨʜʳש ʘסʟʘסʘ ʪװʩʫʽʥ ʘʣʜʳʥ ʘʣʫ. 

ʈʘʮʠʦʥʘʣʜʳ ʜײʨʳʩ ʪʘʤʘץʪʘʥʫ ï ᴇʤʽʨ ʩװʨʫ ʜʝשʛʝʡʽʥ ʞʘץʩʘʨʪʫʜʳש, 

ʜʝʥʩʘʫʣʳץʪʳ ʩʘץʪʘʫʜʳש ʙʘʩʪʳ ʰʘʨʪʪʘʨʳʥʳש ʙʽʨʽ, ײʟʘץ ᴇʤʽʨ ʩװʨʫʜʽש 

ʙʦʣʞʘʫʰʳʩʳ. ɹʽʟʜʽש ʝʣʽʤʽʟʜʽש ʝʛʜʝ ʞʘʩʪʘסʳ ʪײʨסʳʥʜʘʨʳʥʳ75% ש - ʳʥʜʘ 

ʪʘʤʘץʪʘʥʫʜʳש ᴅʨʪװʨʣʽ ʙײʟʳʣʳʩʪʘʨʳ ʙʘʨ [7]. 

ɽʣʽʤʽʟʜʽש ʘʩʪʘʥʘʩʳʥʜʘסʳ ץʘʨʪ ʘʜʘʤʜʘʨʜʳש ʪʘʤʘץʪʘʥʫʳʥ ʟʝʨʪʪʝʫ 

ʙʘʨʳʩʳʥʜʘ ʢװʥʜʝʣʽʢʪʽ ʨʘʮʠʦʥʜʘʨʳ ʥʝʛʽʟʽʥʝʥ ʢʝʣʝʩʽ ʪʘסʘʤʜʘʨʜʘʥ ʪײʨʘʜʳ: 

ʞʘʥʫʘʨʣʘʨʜʘʥ ʘʣʳʥʘʪʳʥ ʘץʫʳʟʜʘʨ ʤʝʥ ʤʘʡʣʘʨ, ʦשʘʡ ʩʽשʝʪʽʥ ʢᴇʤʽʨʩʫʣʘʨ. 

ʊʘסʘʤʜʘʨʜʘ ʘʨʪʳץ ץʘʥʳץץʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳ, ʇפʄפ-ʥʳש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽ, 

 שʪʳʥʳʣʫʳ, D, A, B1, E , C ʜᴅʨʫʤʝʥʜʝʨʽʥʽײʘʨʳ ʪסʞʦ שʘʨʘʧʘʡʳʤ ʢᴇʤʽʨʩʫʣʘʨʜʳץ

ʞʝʪʽʩʧʝʫʰʽʣʽʛʽ, ʙʠʦʪʠʥ, ʬʦʣʠʡ ʞᴅʥʝ ʧʘʥʪʦʪʝʥ ץʳʰץʳʣʜʘʨʳ, ʢʘʣʴʮʠʡ ʤʝʥ ʢʘʣʠʡ 

ʞʝʪʽʩʧʝʡʪʽʥʜʽʛʽ ʘʪʘʧ ᴇʪʽʣʜʽ [36]. ɸʩʪʘʥʘ ץʘʣʘʩʳʥʳש ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש 

ʪʘסʘʤʜʳץ ʟʘʪʪʘʨʜʳ ʪᴅʫʣʽʢʪʽʢ ʪײʪʳʥʫʳ ʥʦʨʤʘʣʘʨʳ (ʩʫʨʝʪ 2). 

 

 
 

ʉʫʨʝʪ 2 ï ױʩʳʥʳʣʘʪʳʥ ʥʦʨʤʘʣʘʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ɸʩʪʘʥʘ ץʘʣʘʩʳʥʳש 

ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש ʪʘסʘʤʜʳץ ʟʘʪʪʘʨʜʳ ʪᴅʫʣʽʢʪʽʢ ʪײʪʳʥʫʳ [36] 
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ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʨʝʩʧʦʥʜʝʥʪʪʝʨ ʢװʥ ʩʘʡʳʥ ʝʪ ʧʝʥ ʝʪ ᴇʥʽʤʜʝʨʽʥ 

ʪײʪʳʥʘʪʳʥʳ ʘʥʳץʪʘʣʜʳ: ʩʘʫʘʣʥʘʤʘסʘ ץʘʪʳʩץʘʥʜʘʨʜʳ55,2% ש, ʘʧʪʘʩʳʥʘ 1 ʨʝʪ ï 

10% ʞᴅʥʝ ʤװʣʜʝʤ ʪײʪʳʥʙʘʡʜʳ ï 4,3%. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʩʠʳʨ ʝʪʽʥ 31,4%, ʞʳʣץʳ 

ʝʪʽʥ 29%, ץʦʡ ʝʪʽʥ 8,1% ʞᴅʥʝ 8,6% ʞʝʜʽ [36].  

ʂʘʣʴʮʠʡ, D ʜᴅʨʫʤʝʥʽ, ʢʘʣʠʡʜʽש ʪᴇʤʝʥ ʤᴇʣʰʝʨʽ ʘʥʳץʪʘʣʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ 

ʢʘʣʴʮʠʡ ᴅʡʝʣʜʝʨʜʝ ʪᴅʫʣʽʛʽʥʝ 528 ʤʛ, ʝʨʢʝʢʪʝʨʜʝ ʢװʥʽʥʝ 549 ʤʛ, ץʘʞʝʪʪʽʣʽʢ 

ʥʦʨʤʘʩʳ ʪᴅʫʣʽʛʽʥʝ 1300 ʤʛ. D ʜᴅʨʫʤʝʥʽ ᴅʡʝʣʜʝʨ ʤʝʥ ʝʨʣʝʨ װʰʽʥ ʪᴅʫʣʽʛʽʥʝ 15 ʤʢʛ 

ʤᴇʣʰʝʨʽʥʜʝ ʥʘץʪʳ ʪײʪʳʥʫ ʩᴅʡʢʝʩʽʥʰʝ 0,92 ʞᴅʥʝ 1,15 ʤʢʛ ʙʦʣʜʳ.  

ɸץʫʳʟʜʳ ʪײʪʳʥʫסʘ ץʘʪʳʩʪʳ, PROT-AGE ʞʦʙʘʩʳʥʜʘסʳ ʐʚʝʜ 

 ʪʳʥʫײʫʳʟʜʳ ʪץʘʥ ʘסʘ ʘʨʥʘʣסʳ ʘʜʘʤʜʘʨסʪʦʙʳ ʝʛʜʝ ʞʘʩʪʘ שʘʣʳʤʜʘʨʳʥʳס

ʙʦʡʳʥʰʘ ᴇʟ ײʩʳʥʳʩʪʘʨʳʥ ʞʘʨʠʷʣʘʜʳ: 

- ʬʠʟʠʢʘʣʳץ ʞʘסʜʘʡʜʳ ʩʘץʪʘʫ װʰʽʥ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨסʘ ʞʘʩ 

ʝʨʝʩʝʢʪʝʨʛʝ ץʘʨʘסʘʥʜʘ ʢᴇʙʽʨʝʢ ʘץʫʳʟ ץʘʞʝʪ; ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨ ʢװʥʽʥʝ ʦʨʪʘ 

ʝʩʝʧʧʝʥ 1,0-ʜʝʥ 1,2 ʛ / ʢʛ ʩʘʣʤʘץץʘ ʜʝʡʽʥ ʪײʪʳʥʫʳ ʢʝʨʝʢ; 

- ʞʝʜʝʣ ʥʝʤʝʩʝ ʩʦʟʳʣʤʘʣʳ ʘʫʨʫʣʘʨʤʝʥ ʘʫʳʨʘʪʳʥ ʝʛʜʝ ʞʘʩʪʘסʳ 

ʘʜʘʤʜʘʨʜʳש ʢᴇʧʰʽʣʽʛʽ ʦʜʘʥ ʜʘ ʢᴇʧ ʘץʫʳʟʜʳ ץʘʞʝʪ ʝʪʝʜʽ; ʘʫʳʨ ʘʫʨʫʣʘʨʳ ʤʝʥ 

ʞʘʨʘץʘʪʪʘʨʳ ʙʘʨ ʥʝʤʝʩʝ ʜײʨʳʩ ʪʘʤʘץʪʘʥʙʘסʘʥ ʘʜʘʤʜʘʨסʘ ʪᴅʫʣʽʛʽʥʝ 2,0 ʛ/ʢʛ 

ʩʘʣʤʘץץʘ ץʘʞʝʪ ʙʦʣʫʳ ʤװʤʢʽʥ; 

- ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨסʘ ʘץʫʳʟʜʳ ʪײʪʳʥʫʜʳ ʢᴇʙʝʡʪʫʤʝʥ ץʘʪʘʨ  

ʞʘʪʪʳסʫʣʘʨ ʞʘʩʘʫ ײʩʳʥʳʣʘʜʳ. 

ɸʜʘʤʥʳץ שʘʨʪʘʶʳ ᴅʨʪװʨʣʽ ʦʨʛʘʥʜʘʨʜʳײץ שʨʳʣʳʤʳ ʤʝʥ ʬʫʥʢʮʠʷʣʘʨʳʥʳש 

ᴇʟʛʝʨʫʽʥʽש ʪʘʙʠסʠ ʧʨʦʮʝʩʪʝʨʽʤʝʥ ʙʽʨʛʝ ʞװʨʝʜʽ. ɽש ʘʡץʳʥ ᴇʟʛʝʨʽʩʪʝʨ ʘʫʳʟ ץʫʳʩʳ, 

ʘʜʘʤ ʘסʟʘʩʳʥʳש ʘʩ ץʦʨʳʪʫ ʞװʡʝʩʽ ʪʘʨʘʧʳʥʘʥ ʙʘʡץʘʣʘʜʳ: 

- ʩʘץʪʘʣסʘʥ ʪʽʩʪʝʨ ᴅʨʪװʨʣʽ ʜᴅʨʝʞʝʜʝ ʙײʟʳʣʘʜʳ; 

- ʘʫʳʟ ץʫʳʩʳʥʳש ʢᴇʣʝʤʽ ʘʟʘʡʳʧ, ʤʠʤʠʢʘʣʳץ ʞᴅʥʝ ʰʘʡʥʘʡʪʳʥ 

ʙײʣʰʳץʝʪʪʝʨ ʘʪʨʦʬʠʷʣʘʥʘʜʳ; 

- ʘʩץʘʟʘʥ ʩᴇʣʽʥʽץ שʳʰץʳʣʜʳסʳ ʪᴇʤʝʥʜʝʡʜʽ, ʙײʣ ʪʘסʘʤʥʳץ שʦʨʳʪʳʣʫʳʥ 

 ;ʠʳʥʜʘʪʘʜʳץ

 ʫשʩʽ שʘʥʜʘ ʤʘʡʣʘʨ ʤʝʥ ʢᴇʤʽʨʩʫʣʘʨʜʳץʘʪʘʧ ʘʡʪ ,שʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳץ -

ʜʝשʛʝʡʽ ʪᴇʤʝʥʜʝʡʜʽ. 

I.C.Lee ʞᴅʥʝ ʙʘʩץʘ ʜʘ סʘʣʳʤʜʘʨ (Kaohsiung Medical University) 

ʟʝʨʪʪʝʫʣʝʨʽʥʽש ʥᴅʪʠʞʝʣʝʨʽ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʘ ʰʘʡʥʘʫ ץʘʙʽʣʝʪʽʥʽש 

ʞʘץʩʘʨʫʳ ʪʘʤʘץʪʘʥʫʜʳש ʞʘץʩʘʨʫʳʥʘ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ᴇʤʽʨ ʩʘʧʘʩʳʥʳש 

ʞʘץʩʘʨʫʳʥʘ ᴅʢʝʣʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ [37]. ɽʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש ʰʘʡʥʘʫ 

 ʣ ᴇʟײʰʽʥ ᴇʪʝ ʧʘʡʜʘʣʳ, ʙװ ʘʨʪʘʶץ ʩʘʨʪʫ ʩʘʣʘʫʘʪʪʳץʪʘʫ ʥʝʤʝʩʝ ʞʘץʘʙʽʣʝʪʽʥ ʩʘץ

ʢʝʟʝʛʽʥʜʝ ʬʠʟʠʢʘʣʳץ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʜʝʥʩʘʫʣʳץʪʳש ʞʘץʩʳ ʢᴇʨʩʝʪʢʽʰʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʝʛʜʝ ʞʘʩץʘ ʙʝʡʽʤʜʝʣʛʝʥ ʪʘסʘʤʥʳש ʢʦʥʩʠʩʪʝʥʮʠʷʩʳ 

ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʙʘסʳʪʪʘסʳ ᴇʥʽʤʜʝʨʜʽ ᴅʟʽʨʣʝʫʜʝ ʤʘשʳʟʜʳ ʬʘʢʪʦʨ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʊʘסʘʤʥʳש ʢʦʥʩʠʩʪʝʥʮʠʷʩʳʥ ʨʝʪʪʝʫ ᴅʨץʘʰʘʥ ʞʝʢʝ ץʘʞʝʪʪʽʣʽʢʪʝʨʛʝ 

ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʫʽ ʢʝʨʝʢ. ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ᴇʥʽʤʥʽײץ שʥʜʳʣʳסʳʥ ʘʥʳץʪʘʡʪʳʥ 

ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʙʽʨʽ ï ʧʨʦʪʝʦʣʠʪʠʢʘʣʳץ ʬʝʨʤʝʥʪʪʝʨʜʽש ʘʩץʘʟʘʥ-ʽʰʝʢ 

ʞʦʣʳʥʜʘסʳ ʘץʫʳʟʜʘʨʜʳ ʩʽשʽʨʫ ʜᴅʨʝʞʝʩʽ.  
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1.2 ɻʝʨʦʜʠʝʪʠʢʘ ʩʘʣʘʩʳʥʜʘסʳ ʞʘשʘʣʳץʪʘʨ ʤʝʥ ʞʝʪʽʩʪʽʢʪʝʨʜʽ ʪʘʣʜʘʫ  

ɽʪ ʞᴅʥʝ ʩװʪ ᴇʥʝʨʢᴅʩʽʙʽ ʬʫʥʢʮʠʦʥʘʣʜʳ, ʩʦʥʳש ʽʰʽʥʜʝ ʝʛʜʝ ʘʜʘʤʜʘʨ ʤʝʥ 

 ʘʡʪʫסʣײ ᴇʥʜʽʨʽʩʽʥ שᴇʥʽʤʜʝʨʜʽ ץʘʥ ʛʝʨʦʜʠʝʪʠʢʘʣʳסʪʘʥʫʳʥʘ ʘʨʥʘʣץʘʨʪʪʘʨ ʪʘʤʘץ

 שʫʳʟ ʰʠʢʽʟʘʪʳʥʳץʣ ʢᴇʙʽʥʝʩʝ ʦʩʳ ʩʘʣʘʣʘʨʜʘ ʘײʤʢʽʥʜʽʢʪʝʨʛʝ ʠʝ. ɹװʣʢʝʥ ʤװ ʰʽʥװ

 ʪʳʤʜʳײ ʽʰʽʥʜʝ ʩʦʶ ᴇʥʽʤʜʝʨʽʥ שʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ, ʩʦʥʳ שʣʢʝʥ ʨʝʟʝʨʚʪʝʨʽʥʽװ

ᴇשʜʝʫʜʝʥ: ץʘʥ, ʧʣʘʟʤʘ, ץʘʥ ʩʘʨʳʩʫʳ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳײץ ץʥʜʳʣʳסʳ ʞʦסʘʨʳ, 

ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש  ʪװʨʣʝʨʽ ʤʝʪʘʙʦʣʠʟʤ ʤʝʥ ʧʘʪʦʣʦʛʠʷʥʳש 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʘʤʠʥ ץʳʰץʳʣʜr , ʤʘʡ ץʳʰץʳʣʜr , ʤʠʥʝʨʘʣʜʳ 

 ʳʥ ʨʝʪʪʝʫʛʝסʥʜʳʣʳײץ ץʵʥʝʨʛʝʪʠʢʘʣʳ שʝʩʪʽʨʫʛʝ, ᴇʥʽʤʜʝʨʜʽשʨʘʤʜʳ ʪʝײץ

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʙʘʩץʘ ʜʘ ʰʠʢʽʟʘʪʪʘʨ ʙʘʨ [38]. 

ʉװʪ ʰʠʢʽʟʘʪʳ ʥʝʛʽʟʽʥʜʝʛʽ ʞʘשʘ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ᴇʥʽʤʜʝʨʜʽש ʙʽʨʽ 

çʃʘʢʪʦʛʝʨʦʚʠʪè ï ʙʝʨ̔ʣʛʝʥ ʭʠʤʠʷʣʳײץ ץʨʘʤʳ ʙʘʨ ʞᴅʥʝ çʛʝʨʦʩʘʥè 

ʙʘʢʪʝʨʠʷʣʘʨʳʥʳש ʘʨʥʘʡʳ ʰʪʘʤʜʘʨʳ ʙʘʨ ʩװʪ ץʳʰץʳʣʜʳ ʩʫʩʳʥʳ ʝʨʝʢʰʝ 

 ,DANONE (ʌʨʘʥʮʠʷ) ,(ʐפɸ) ʪʫʜʳʨʘʜʳ. Johnson & Johnson ץʫʰʳʣʳסʳʟʳץ

MDFoods (ɼʘʥʠʷ) ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʘʟʳץ-ʪװʣʽʢ ʥʘʨʳסʳʥʜʘסʳ ʙᴅʩʝʢʝʛʝ 

 שʪʳ ʢʝʡʙʽʨ ʽʨʽ ʬʠʨʤʘʣʘʨ ʤʝʥ ʢʦʤʧʘʥʠʷʣʘʨʜʳץʪʘʡʪʳʥ ʩʠʷץʘʙʽʣʝʪʪʽʣʽʢʪʽ ʘʥʳץ

 ʘסʪʘʥʫץᴇʟʽʥʜʝ ʘʨʥʘʡʳ ʪʘʤʘ שʘʟʽʨʜʽץ ʟʝʨʪʪʝʫ ʩʪʨʘʪʝʛʠʷʩʳ שʳʣʤrʠ ʙᴇʣʽʤʜʝʨʽʥʽס

ʘʨʥʘʣסʘʥ ᴇʥʽʤʜʝʨʜʽ ᴅʟʽʨʣʝʫʛʝ ʙʘסʳʪʪʘʣסʘʥ [39]. 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʪʘʤʘץʪʘʥʫסʘ ʘʨʥʘʣסʘʥ ʪᴇʤʝʥ ʣʘʢʪʦʟʘʣʳ ʩװʪ ᴇʥʽʤʽʥʽש 

ʢʦʤʧʦʟʠʮʠʷʣʳץ ʨʝʮʝʧʪʫʨʘʩʳʥʘ ʤʘʡʩʳʟʜʘʥʜʳʨʳʣסʘʥ ʩװʪ (84,00-91,54 %), 

ʢʽʣʝʛʝʡ (4,22-8,71%), ʩʘʨʳʩʫ ʘץʫʳʟʜʘʨʳʥʳש ʢʦʥʮʝʥʪʨʘʪʳ (0,92-1,09%), çʄʘʢʩʠ 

ï ʣʘʢʪè ʬʝʨʤʝʥʪʽ (0,0902-0,0998 %), ʠʥʫʣʠʥ,  ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʳש ʙʘʣ 

ʩʳסʳʥʜʳʣʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ çʃʘʢʪʫʤʠʥè, çʂʫʤʝʣʘʢʪè, çʃʘʢʪʦʬʠʪè, 

çʃʘʢʪʦʬʣ ï ʵʢʩè ʥʝʤʝʩʝ çʊʦʜʠʢʘʤʧ-ʃʘʢʪè (0,85-3,2 %), ʤʠʥʝʨʘʣʜʳ ʟʘʪʪʘʨ 

(0,0919 - 0,1386 %) ʞᴅʥʝ ʉ, ɺ ʜᴅʨʫʤʝʥʜʝʨʽ (0,0074605-0,01141573 %). 

ʂʦʤʧʦʟʠʮʠʷʥʳײץ שʨʘʤʳ ʜᴅʤʽʥʝ ץʘʨʘʡ ʪʝשʜʝʩʪʽʨʽʣʛʝʥ ʞᴅʥʝ ʦʥʳש 

ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥ, ʩʽשʽʤʜʽʣʽʛʽʥ, ʙʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʪʘסʘʤʜʳץ 

 ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ.  ʊʝʭʥʦʣʦʛʠʷ ʰʠʢʽʟʘʪʪʳץ ʘʨʳʣʘʫʳʥסʞʦ שʳʥʳʥʳסʥʜʳʣʳײץ

ʜʘʡʳʥʜʘʫʜʳ, ʩװʪʪʽ ʧʘʩʪʝʨʣʝʫʜʽ, ʤʘʡʣʳʣʳסʳʥ ץʘʣʳʧץʘ ʢʝʣʪʽʨʫʜʽ, ʩʘʨʳʩʫʣʳץ 

ʘץʫʳʟ ʢʦʥʮʝʥʪʨʘʪʳ ʤʝʥ ʠʥʫʣʠʥʜʽ ʝʨʽʪʫʜʽ, "ʄʘʢʩʠʣʘʢʪ" ʧʨʝʧʘʨʘʪʳʥʳש ɓ - 

ʛʘʣʘʢʪʦʟʠʜʘʟʘʩʳʥ ʬʝʨʤʝʥʪʘʮʠʷʣʘʫʳʥ, ɹɹפ-ʥʳ ץʦʩʫʜʳ, ʛʦʤʦʛʝʥʠʟʘʮʠʷ, 

ʧʘʩʪʝʨʣʝʫ, ʩʘʣץʳʥʜʘʪʫ ʞᴅʥʝ ײץʶʜʳ ץʘʤʪʠʜʳ. ᴆʥʽʤ ʠʤʤʫʥʦʤʦʜʫʣʷʮʠʷʣʳץ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʪʳ, ץʘʣʧʳʥʘ ʢʝʣʪʽʨʝʪʽʥ ץʘʩʠʝʪʪʝʨʛʝ ʠʝ, ʤʝʪʘʙʦʣʠʟʤʜʽ ʨʝʪʪʝʡʜʽ, 

ʙʠʬʠʜʦʬʣʦʨʘʥʳש ʜʘʤʫʳʥ ʳʥʪʘʣʘʥʜʳʨʘʜʳ [40]. 

ɽʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש ʪʘʤʘץʪʘʥʫʳʥ ʪװʟʝʪʫʜʽש ʦʣʘʨʜʳש ᴅʣ-ʘʫץʘʪʳʥʘ 

ᴅʩʝʨʽ ʪʫʨʘʣʳ ʧʨʘʢʪʠʢʘʣʳץ ʜᴅʣʝʣʜʝʨ ʙʘʨ. ɾʘʧʦʥʜʳץ ʟʝʨʪʪʝʫʰʽʣʝʨ M. Kimura, A. 

Moriyasu, S. Kumagai, T. Furuna, S. Akita, S. Kimura ʞᴅʥʝ T. Suzuki ʜʠʝʪʘʥʳש 

ᴅʨʪװʨʣʽʣʽʛʽ ʤʝʥ ʪʘʤʘץʪʘʥʫ ʞʠʽʣʽʛʽʥ ʘʨʪʪʳʨסʘʥʥʘʥ ʢʝʡʽʥ ʠʥʪʝʨʥʘʪʪʘʨʜʘסʳ ʝʛʜʝ 

ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש ʞʘʣʧʳ ᴅʣ-ʘʫץʘʪʳʥʥʳש ʞʘץʩʘʨʫʳ ʤʝʥ ᴇʟʽʥ-ᴇʟʽ ʙʘסʘʣʘʫʣʘʨʳ 

ʘʨʪץʘʥʳʥ ʜᴅʣʝʣʜʝʜʽ [41].  

ɹʽʨʽʢʢʝʥ ɸʨʘʙ ᴄʤʽʨʣʽʢʪʝʨʽʥʽס שʘʣʳʤʜʘʨʳ S. Garabala ʞᴅʥʝ S. Forster ʝʛʜʝ 

ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳ  ʤʠʥʝʨʘʣʜʘʨ ʤʝʥ ʜᴅʨʫʤʝʥʜʝʨʛʝ ʜʝʛʝʥ ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥ 100% 

 ʙʝʣʛʽʣʝʨʽʥ ʪᴇʤʝʥʜʝʫʽʥ ץʜʝʧʨʝʩʩʠʷʣʳ שʳʣʳ ʦʣʘʨʜʳץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʘʨץ
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ʜᴅʣʝʣʜʝʡʪʽʥ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨ ʞװʨʛʽʟʜʽ [42]. 

 ɸʚʩʪʨʘʣʠʷʣʳס ץʘʣʳʤʜʘʨ D. Simar, D. Malatesta, E. Mas, M. Delage ʞᴅʥʝ C. 

Caillaud ʪʘʤʘײץ ץʨʘʤʳʥʜʘסʳ ʪʘʙʠסʠ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨʜʳש  ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨ 

ʘסʟʘʣʘʨʳʥʳש ʠʤʤʫʥʜʳץ ʬʫʥʢʮʠʷʣʘʨʳʥʘ ᴅʩʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʢᴇʨʩʝʪʪʽ [43]. 

ɽʪ-ʩװʪ ᴇʥʝʨʢᴅʩʽʙʽ ʠʥʩʪʠʪʫʪʳʥʳש ʤʘʤʘʥʜʘʨʳ ɤ-3 ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ 

 ʘʥ ʝʪסʘ ʘʨʥʘʣסʪʘʥʫץʪʘʤʘ ץʳʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʛʝʨʦʜʠʝʪʠʢʘʣʳץʳʰץ

ᴇʥʽʤʜʝʨʽʥ ᴅʟʽʨʣʝʜʽ: ʙʘʡʳʪʳʣסʘʥ ʝʪ ʧʘʩʪʘʣʘʨʳ ʞᴅʥʝ ʙʘʡʳʪʳʣסʘʥ ʪʫʨʘʣסʘʥ ʝʪ 

ʞʘʨʪʳʣʘʡ ʬʘʙʨʠʢʘʪʪʘʨʳ. ʇʘʰʪʝʪʪʝʨ ʩʠʳʨ ʞᴅʥʝ (ʥʝʤʝʩʝ) ʰʦʰץʘ ʙʘʫʳʨʳ, ʩʠʳʨ 

ʝʪʽ, ʰʦʰץʘ ʝʪʽ, ʰʦʰץʘʥʳש ʙʘʩ ʝʪʽ, ʩʠʳʨ ʞᴅʥʝ (ʥʝʤʝʩʝ) ʰʦʰץʘ ʝʪʽʥʽש ʞװʨʝʛʽ, ײץʩ 

ʙʘʫʳʨʳ ʞᴅʥʝ (ʥʝʤʝʩʝ) ײץʩ  ʞװʨʝʛʽ, ײץʩ ʝʪʽ, ײץʩʪʳש ʤʘʡʳ, ʢʨʘʭʤʘʣ, ʞʘʨʤʘ, 

ʪʘסʘʤʜʳץ ʪʘʣʰʳץ (ʠʥʫʣʠʥ), ʩʦʨʧʘ ʥʝʤʝʩʝ ʩʫ, ʧʠʷʟ, ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ 

 ץʘʤʜʳסʳʰ, ʪʘסʪʘʥʜʳʨץʨʘײʳʰ ʞᴅʥʝ (ʥʝʤʝʩʝ) ʪסʦʶʣʘʥʜʳʨץ ,ʳʣʜʘʨʳ ɤ-3ץʳʰץ

ʡʦʜʪʘʣסʘʥ ʘʩ ʪײʟʳ ʥʝʛʽʟʽʥʜʝ ʜʘʡʳʥʜʘʣʘʜʳ. 

ɹʝʣʘʨʫʩʴ  ʝʣʽʥʽנױ שɸ-ʩʳ ʬʘʨʤʘʢʦʣʦʛʠʷ ʞᴅʥʝ ʙʠʦʭʠʤʠʷ ʠʥʩʪʠʪʫʪʳʥʜʘ 

ʧʘʰʪʝʪʪʝʨ ʤʝʥ ʞʘʨʪʳʣʘʡ ʬʘʙʨʠʢʘʪʪʘʨʜʳש ʛʝʨʦʧʨʦʪʝʢʪʦʨʣʳץ ץʘʩʠʝʪʪʝʨʽ 

ʟʝʨʪʪʝʣʜʽ. ʊᴅʞʽʨʠʙʝʣʝʨ ʞʘʩ (3 ʘʡ) WAG ʞʝʣʽʩʽʥʽש ʘץ ʘʥʘʣʳץ 

ʝʛʝʫײץʡʨʳץʪʘʨʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ ʞᴅʥʝ ʝʛʜʝ ʞʘʩʪʘסʳ (18 ʘʡ.)  ײפʨʘʤʳʥʜʘ 1% ɤ-3 

ʙʘʨ ʝʪ ᴇʥʽʤʜʝʨʽʥ ʞʘʥʫʘʨʣʘʨʜʳש ʪʘסʘʤʳʥʘ ץʦʩʫ ʝʛʜʝ ʞʘʥʫʘʨʣʘʨʜʘסʳ ץʘʥ ʤʝʥ 

ʩװʡʝʢ ʢʝʤʽʛʽ ʞʘʩʫʰʘʣʘʨʳʥʳש ʢᴇʙʝʶʽʥʽש ʞʦסʘʨʳʣʘʫʳʥʘ ʳץʧʘʣ ʝʪʝʪʽʥʽ ʞᴅʥʝ 

ʙʘץʳʣʘʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʙʘʨʣʳץ ʟʝʨʪʪʝʣʛʝʥ ʞʘʩʫʰʘ ʧʦʧʫʣʷʮʠʷʣʘʨʳʥʜʘ 

ʞʘʩʫʰʘ ᴇʣʽʤʽʥʽש ʜʝשʛʝʡʽʥ ʪᴇʤʝʥʜʝʪʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ. ʉʦʥʜʳץʪʘʥ 

ʛʝʨʦʧʨʦʪʝʢʪʦʨʣʳץ ץʘʩʠʝʪʪʝʨʽ ʙʘʨ ʤײʥʜʘʡ ʙʘʡʳʪʳʣסʘʥ ᴇʥʽʤʜʝʨ ʝʛʜʝ ʞʘʩʪʘסʳ 

ʘʜʘʤʜʘʨסʘ ײʩʳʥʳʣʘʜʳ [44]. 

ɽʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש ʪʘʤʘץʪʘʥʫʳʥʘ ᴅʣʝʫʤʝʪʪʽʢ-ʧʩʠʭʦʣʦʛʠʷʣʳץ 

ʬʘʢʪʦʨ ʤʝʥ ʘʜʘʤʥʳש ʤʘʪʝʨʠʘʣʜʳץ ʞʘסʜʘʡʳ װʣʢʝʥ ᴅʩʝʨ ʝʪʝʜʽ, ʙײʣ ʜײʨʳʩ 

ʪʘʤʘץʪʘʥʙʘʫʜʳ ʥʝʤʝʩʝ ʝש ʘʨʟʘʥ ᴇʥʽʤʜʝʨʜʽ ʪײʪʳʥʫסʘ ץʘʨʘʡ ʙײʨʤʘʣʘʥʫʜʳ 

ʪʫʜʳʨʘʜʳ. ɸʤʝʨʠʢʘʥʜʳץ ʟʝʨʪʪʝʫʰʽ  N.W. Shock ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨ ʘʨʘʩʳʥʜʘ 

ʤʘשʳʟʜʳ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥ, ʝש ʘʣʜʳʤʝʥ, ʘʟ ץʘʤʪʳʣסʘʥ 

ʘʜʘʤʜʘʨ ʩʝʟʽʥʝʜʽ ʜʝʧ ʩʘʥʘʡʜʳ. פʘʨʪʘʶ ʢʝʟʽʥʜʝ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʜʳש 

ʞʝʪʽʩʧʝʫʰʽʣʽʛʽ ʧʘʡʜʘ ʙʦʣʘʜʳ, ʘʣ ʭʘʣʳץʪʳש ʢʝʜʝʡ ʪʦʧʪʘʨʳ ʦʣʘʨʜʳ ᴇʪʝ ʪᴇʤʝʥ 

ʤᴇʣʰʝʨʜʝ ʘʣʘʜʳ [45]. 

ɸסʳʣʰʳʥ סʘʣʳʤʳ S.H. Lecter ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʘ ʞʘʨʘʣʘʨʜʳ ײʟʘץ 

ʫʘץʳʪ ʝʤʜʝʫ ʤᴅʩʝʣʝʩʽʥ ʦʣʘʨʜʳש ʜײʨʳʩ ʪʘʤʘץʪʘʥʙʘʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘʜʳ [46]. 

ɸʚʩʪʨʘʣʠʷʣʳץ ʟʝʨʪʪʝʫʰʽʣʝʨ K. Schouten, M.A. Lindeman ʞᴅʥʝ J. Reid 

 שʜʘʨʣʘʤʘʩʳʥ ᴅʟʽʨʣʝʫ ʤʝʥ ʝʥʛʽʟʫʜʽסʪʘʥʫ ʙʘץʪʘʤʘ ץʛʝʨʦʥʪʦʣʦʛʠʷʣʳ ץʣʪʪʳײ

ᴇʟʝʢʪʽʣʽʛʽ ʤʝʥ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʨʘʣʳ ʘʡʪʘʜʳ, ɸʚʩʪʨʘʣʠʷʥʳש ʝʛʜʝ ʞʘʩʪʘסʳ 

ʞʝʨʛʽʣʽʢʪʽ ʪײʨסʳʥʜʘʨʳʥʳש ʙʘʩץʘ ʤᴅʩʝʣʝʣʝʨʽʥʝʥ ʩʝʤʽʟ ʞᴅʥʝ ʪʘʤʘץʪʘʥʙʘסʘʥ 

ʘʜʘʤʜʘʨʜʳש ʞʦסʘʨʳ ʧʘʡʳʟʳʥ ʙᴇʣʽʧ ʢᴇʨʩʝʪʝʜʽ [47]. 

ɹʨʘʟʠʣʠʷʣʳס ץʘʣʳʤʜʘʨ M.B. Malta, S. J. Papini ʞᴅʥʝ J.E. Corrente ʉʘʥ - 

ʇʘʫʣʫ ץʘʣʘʩʳʥʜʘסʳ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨסʘ ʘʨʥʘʣסʘʥ ʟʝʨʪʪʝʫʣʝʨʽʥʽש ʢʝʣʝʩʽ 

ʜʝʨʝʢʪʝʨʽʥ ʙʝʨʝʜʽ: ʦʩʳ ʩʘʥʘʪʪʘסʳ ʘʜʘʤʜʘʨʜʳ33% ש-ʳ ᴇʟ ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ 

ʪʘʤʘץʪʘʥʙʘʡʜʳ, ʘʣ 60% - ʳ ʪʘʤʘץʪʘʥʫʳʥ ʪװʟʝʪʫʜʽ ץʘʞʝʪ ʝʪʝʜʽ [48]. 

ɸʤʝʨʠʢʘʥʜʳס ץʘʣʳʤʜʘʨ E. Volpi, W. W. Campbell, J. T. Dwyer, M. A. 
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Johnson, G. L. Jensen, J. E. Morley ʞᴅʥʝ R. R. Wolfe ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʘ 

ʘץʫʳʟʜʳץ ʪʘʤʘץʪʘʥʫʜʳש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽʥ ʦʣʘʨʜʳש ᴇʤʽʨʣʽʢ ʬʫʥʢʮʠʷʣʘʨʳʥ ʩʘץʪʘʫ 

 .ʳʟʜʳ ʜʝʧ ʩʘʥʘʡʜʳ [49]שʤʘ שʰʽʥ ʝװ

ʀʪʘʣʴʷʥʜʳץ ʟʝʨʪʪʝʫʰʽʣʝʨ G. Turconi, M. Rossi, C. Roggi ʞᴅʥʝ L. Maccarini 

ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש ʞʘʨʪʳʩʳʥʘʥ ʢᴇʙʽ ʢᴇʤʽʨʩʫʣʘʨ ʤʝʥ ʤʘʡʣʘʨסʘ ʙʘʡ, ʙʽʨʘץ 

 ʪʘʥʫץʨʳʩ ʝʤʝʩ ʪʘʤʘײʳʣʜʘʨʳ ʘʟ, ʜץʳʰץʫʳʟʜʘʨ ʤʝʥ ʘʤʠʥץʥʜʳ ʘײץ ʨʘʤʳʥʜʘײץ

ʩʘʣʜʘʨʳʥʘʥ ʩʝʤʽʟʜʽʢʢʝ ʞᴅʥʝ ʫʘץʳʪʰʘ ʙײʣʰʳץʝʪ ʞʦסʘʣʫʳʥʘ ײʰʳʨʘʡʜʳ ʜʝʡʜʽ 

[50]. 

ʅ.ɺ. ʂʫʧʘʝʚʘ ʞᴅʥʝ ɽ.ɸ.  ʂʦʪʝʥʢʦʚʘ ʞʘʥʫʘʨʣʘʨʜʘʥ ʘʣʳʥʘʪʳʥ ʰʠʢʽʟʘʪʪʳש 

ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʧʦʪʝʥʮʠʘʣʳʥʘ ʪʘʣʜʘʫ ʞװʨʛʽʟʜʽ, ʟʝʨʪʪʝʫ ʦʙʲʝʢʪʽʣʝʨʽ ץʦʩʘʣץʳ 

ᴇʥʽʤʜʝʨ ʙʦʣʳʧ ʪʘʙʳʣʜʳ: ʙʘʫʳʨ, ʤʠ, ʞװʨʝʢ, ʘʦʨʪʘ ʞᴅʥʝ ʰʦʰץʘʣʘʨʜʳש 

ʤʝʟʝʥʪʝʨʘʣʴʜʳ ʣʠʤʬʘ ʪװʡʽʥʜʝʨʽ ʙʦʣʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʩʫʧʝʨʦʢʩʠʜ ʜʠʩʤʫʪʘʟʘ 

ʙʝʣʩʝʥʜʽʣʽʛʽ, ʢʘʪʘʣʘʟʘ ʙʝʣʩʝʥʜʽʣʽʛʽ, FRAP ᴅʜʽʩʽʤʝʥ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʢ 

ʞᴅʥʝ 2-ʪʠʦʙʘʨʙʠʪʫʨ ץʳʰץʳʣʳʤʝʥ ᴅʨʝʢʝʪʪʝʩʝʪʽʥ ʙʝʣʩʝʥʜʽ ᴇʥʽʤʜʝʨʜʽש 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʘʥʳץʪʘʣʜʳ. FRAP ᴅʜʽʩʽʤʝʥ ʘʥʳץʪʘʣסʘʥ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ 

ʙʝʣʩʝʥʜʽʣʽʢ 4,10 Ñ 0,16 ʤʢʤʦʣʴ-ʵʢʚ ʙʦʣʜʳ. ʜʠʛʠʜʨʦʢʚʝʨʮʝʪʠʥ / ʛ ʰʠʢʽʟʘʪ. 

 ʙʝʣʩʝʥʜʽ ץʞʘʥʘʤʘ ᴇʥʽʤʜʝʨʽʥ ʙʠʦʣʦʛʠʷʣʳ שʘʣʳʤʜʘʨ ʝʪ ᴇʥʝʨʢᴅʩʽʙʽʥʽנ

ʢʦʤʧʦʥʝʥʪʪʝʨʜʽש ʢᴇʟʽ ʨʝʪʽʥʜʝ ץʦʣʜʘʥסʘʥ ʞᴇʥ ʜʝʧ ʝʨʝʢʰʝ ʘʪʘʧ ᴇʪʪʽ [51]. 

ɸפʐ סʘʣʳʤʜʘʨʳʥʳש ʟʝʨʪʪʝʫʣʝʨʽ ʨʘʮʠʦʥסʘ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ץʦʩʧʘ 

ʨʝʪʽʥʜʝ -ʘʣʘʥʠʥʜʽ ץʦʩʫ ʘʨץʳʣʳ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש ʞײʤʳʩʳʥʘ ʦש ᴅʩʝʨʽʥ 

ʢᴇʨʩʝʪʪʽ [52]. 

ʆʩʳʣʘʡʰʘ, ʝʪ ᴇʥʽʤʜʝʨʽʥʽש ʬʫʥʢʮʠʦʥʘʣʜʳסʳ ʪʫʨʘʣʳ ʘʡʪʘʪʳʥ ʙʦʣʩʘץ, 

ʦʣʘʨʜʳ ʜᴅʨʫʤʝʥʜʝʨʤʝʥ ʙʘʡʳʪʫ ʢʝʨʝʢ. ᴄʨ ʪװʨʣʽ ʬʘʢʪʦʨʣʘʨסʘ ð ʪʝʤʧʝʨʘʪʫʨʘסʘ, 

ʳʣסʘʣʜʳʣʳץץʘ, ʪʦʪʳץʪʳʨסʳʰʪʘʨ ʤʝʥ ץʳʰץʳʣʜʘʨʜʳש ᴅʩʝʨʽʥʝ ץʘʪʳʩʪʳ 

ʜᴅʨʫʤʝʥʜʝʨʜʽש ʪײʨʘץʪʳʣʳסʳʥ ʝʩʢʝʨʫ ץʘʞʝʪ.  ɼᴅʨʫʤʝʥʜʝʨʜʽש ʙʘʨʣʳץ 

ʪʦʧʪʘʨʳʥʳש ʪײʨʘץʪʳʣʳסʳʥʘ ᴅʩʝʨ ʝʪʧʝʡʜʽ ʥʝʤʝʩʝ ᴅʣʩʽʟ ᴅʩʝʨ ʝʪʝʜʽ. ʉʦʥʜʳץʪʘʥ ʙʽʟ 

ʙʘʩץʘ ʬʘʢʪʦʨʣʘʨʜʳש ʜᴅʨʫʤʝʥʜʝʨʜʽש ʪײʨʘץʪʳʣʳסʳʥʘ ᴅʩʝʨʽ ʜʠʘʛʨʘʤʤʘ ʪװʨʽʥʜʝ 

ʢᴇʨʩʝʪʽʣʜʽ (ʩʫʨʝʪ 3). 

            
 

ʉʫʨʝʪ 3 ï ɼᴅʨʫʤʝʥʜʝʨʜʽש ʪײʨʘץʪʳʣʳסʳʥʘ ʬʘʢʪʦʨʣʘʨʜʳש ᴅʩʝʨʽ 

 

1 ï ʪʝʤʧʝʨʘʪʫʨʘʥʳש ᴅʩʝʨʽ 

2 ï ʪʦʪʳץʪʳʨסʳʰʪʘʨ ᴅʩʝʨʽ 

3 ï ץʳʰץʳʣʜʘʨ ᴅʩʝʨʽ 

- ᴅʩʝʨʽ ʪᴇʤʝʥ 

 

-  ᴅʩʝʨʽ ʞʦסʘʨʳ 



 
 
 
 

 23 

ʊʘʣʜʘʫ  ʝʪ ᴇʥʽʤʜʝʨʽʥ ʜᴅʨʫʤʝʥʜʝʨʤʝʥ ʙʘʡʳʪʫ װʰʽʥ ɺ2, ɺ6, ɺ12, ʈʈ ʞᴅʥʝ ʅ 

ʜᴅʨʫʤʝʥʜʝʨʽʥ, ʩʦʥʜʘʡ-ʘץ ʤʘʡʜʘ ʝʨʠʪʽʥ ɸ, ɼ, ɽ, ʂ ʜᴅʨʫʤʝʥʜʝʨʽʥ ʞʦסʘʨʳ 

ʪʝʤʧʝʨʘʪʫʨʘʥʳש ᴅʩʝʨʽʥʝ ʝש ʪᴇʟʽʤʜʽ, ʦʩʳʣʘʨʜʳ ץʦʣʜʘʥסʘʥ ʞᴇʥ  ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʆʣ װʰʽʥ ץʘʞʝʪʪʽ ʜᴅʨʫʤʝʥʜʝʨʛʝ ʙʘʡ ᴇʩʽʤʜʽʢ ʞᴅʥʝ ʞʘʥʫʘʨ ʪʝʢʪʝʩ ʰʠʢʽʟʘʪʪʳ 

ʥʝʤʝʩʝ ʜᴅʨʫʤʝʥʜʽ  ʧʨʝʧʘʨʘʪʪʘʨʜʳ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. ɽʪ ᴇʥʽʤʜʝʨʽʥ 

ʜᴅʨʫʤʝʥʜʝʨʤʝʥ ʙʘʡʳʪʫ װʰʽʥ ʞʘʥʫʘʨ ʪʝʢʪʝʩ ʰʠʢʽʟʘʪʪʳ ʧʘʡʜʘʣʘʥסʘʥ ʢʝʟʜʝ ɯ 

ʢʘʪʝʛʦʨʠʷʣʳ ʩʫʙᴇʥʽʤʜʝʨʜʽ ץʦʣʜʘʥʘʜʳ, ʦʣʘʨ : ɸ ʜᴅʨʫʤʝʥʽ ð ʙʘʫʳʨ, ʈʈ ʜᴅʨʫʤʝʥʽ 

ð ʤʠ ʤʝʥ ʪʽʣ, ʉ ʜᴅʨʫʤʝʥʽ ð ʙװʡʨʝʢ [53]. 

ʉ. ɹ. ʖʜʠʥʘ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨסʘ ʜᴅʥʝʢʝʨ ײʣʧʘʥʳש ʤᴇʣʰʝʨʽ ʞʦסʘʨʳ ʝʪ 

ʰʠʢʽʟʘʪʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʧʘʰʪʝʪ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʞʘʩʘʜʳ. ʊʝʭʥʦʣʦʛʠʷ 

ʨʝʮʝʧʪʫʨʘסʘ ʢʝʣʝʩʽ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ ץʦʩʫʜʳ ץʘʨʘʩʪʳʨʘʜʳ: ʩʠʳʨ ʝʪʽʥʽץ שʠʳץʪʘʨʳ 

-35%, ʩʠʳʨ ʝʪʽ-27%, ʞװʛʝʨʽ ʞʘʨʤʘʩʳ-17,5%, ʩײʣʳ ʪʘʣʰʳסʳ-7,3%, ʩᴅʙʽʟ-2,1%, 

ʞʦʪʘʣʳ ʰʧʠʢ-10,2%, ʩʦʷ ʤʘʡʳ-0,9%. ɾʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ᴇʥʽʤ ʞװʨʝʢ-ץʘʥ 

ʪʘʤʳʨʣʘʨʳ ʘʫʨʫʣʘʨʳ, ʘʩץʘʟʘʥ-ʽʰʝʢ ʘʫʨʫʣʘʨʳ ʙʘʨ ʥʝʤʝʩʝ ʙʝʡʽʤ ʝʛʜʝ ʞʘʩʪʘסʳ 

ʘʜʘʤʜʘʨסʘ ײʩʳʥʳʣʘʜʳ. ʄʘʡ  ʘʣʤʘʩʫʳ ʙײʟʳʣסʘʥ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨסʘ ʢʝʣʝʩʽ 

ʨʝʮʝʧʪ ײʩʳʥʳʣʘʜʳ, ʦʣ ʤʳʥʘʣʘʨʜʘʥ ʪײʨʘʜʳ: I ʩʦʨʪʪʳ ʩʠʳʨ ʝʪʽ - 36%, ʽʨʽ ץʘʨʘ 

ʤʘʣʜʳש ʙʘʩ ʝʪʽ - 18%, ץʘʨʘײץʤʳץ ʞʘʨʤʘʩʳ - 7,2%, ʩᴅʙʽʟ - 27,4%, ʞʦʪʘʣʳ ʤʘʡ -

10,5%, ʩʦʷ ʤʘʡʳ - 0,9% [54]. 

ʉʦʥʜʘʡ-ʘץ, ʘʨʥʘʡʳ ʙʘסʳʪʪʘסʳ ʪʘʤʘץʪʘʥʫסʘ ʘʨʥʘʣסʘʥ "ʎʳʧʘʛʘʥ"ʧʽʩʽʨʽʣʛʝʥ 

ʰײʞʳץʪʘʨ ᴅʟʽʨʣʝʥʜʽ. ײפʨʘʤʳʥʘ ʙסײʳ ʤװʡʽʟʽʥʝʥ ʞʘʩʘʣסʘʥ ʤʠʥʝʨʘʣʜʳ-

ʦʨʛʘʥʠʢʘʣʳץ ץʦʩʧʘʣʘʨ ʢʽʨʝʜʽ. ɾײʤʳʨʪץʘ ײʥʪʘסʳ, ץʳʨʳץץʘʙʘʪ, ʩʦʷ ʤʘʡʳ, 

ʞʦʪʘʣʳ ʰʦʰץʘ ʤʘʡʳʪץʦʩʳʣסʘʥ ʞʳʣץʳ ʝʪʽʥʝʥ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʙʘסʳʪʪʘסʳ 

ʢʦʥʩʝʨʚʽʣʝʨʜʽ ᴇʥʜʽʨʫ ᴅʜʽʩʽ ʙʝʣʛʽʣʽ. ɸʣʘʡʜʘ, ʢʦʥʩʝʨʚʽʣʝʨʜʽש ʙײʣ ʪװʨʽʥʽש ʙʽʨץʘʪʘʨ 

ʢʝʤʰʽʣʽʢʪʝʨʽ ʙʘʨ, ʘʪʘʧ ʘʡʪץʘʥʜʘ: ʙʠʦʣʦʛʠʷʣʳײץ ץʥʜʳʣʳסʳ ʪᴇʤʝʥ, 

ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽ ʪᴇʤʝʥ, ʩʘץʪʘʫ ʤʝʨʟʽʤʽ ʰʝʢʪʝʫʣʽ [55]. 

ʌʫʥʢʮʠʦʥʘʣʜʳץ ʙʘסʳʪʪʘסʳ ᴇʥʽʤʜʝʨʜʽ ʞʘʩʘʫʜʳש ʤʘשʳʟʜʳ ʤʽʥʜʝʪʪʝʨʽʥʽש 

ʙʽʨʽ ʵʢʦʣʦʛʠʷʣʳץ ʪʘʟʘ ʰʠʢʽʟʘʪʪʘʥ ʨʝʮʝʧʪʫʨʘʣʘʨʜʳ ʞʦʙʘʣʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ סʘʣʳʤʜʘʨ ʝʪ ʰʠʢʽʟʘʪʳʥʳש ʜᴅʩʪװʨʣʽ ʝʤʝʩ ʪװʨʣʝʨʽʥ 

 ʩʳʥʳʣʘʜʳ, ʦʣײ ʩ ʝʪʽ ʧʘʡʜʘʣʘʥʫײץʡʝװʦʣʜʘʥʫʜʳ ʝʨʝʢʰʝ ʘʪʘʧ ᴇʪʝʜʽ. ʉʦʥʳʤʝʥ, ʪץ

ʪʦʣʳץ ʘץʫʳʟʜʳש ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ-23% ʜʝʡʽʥ, ʤʘʡʜʳש ʘʟ ʤᴇʣʰʝʨʽ - 6,8% 

ʜʝʡʽʥ ʞᴅʥʝ ʭʦʣʝʩʪʝʨʠʥ - 40ʤʛ / 100ʛ ʜʝʡʽʥ [56]. 

ʄʘʡ ײץʨʘʤʳʥʜʘסʳ ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳ - ʤʝʪʘʙʦʣʠʢʘʣʳץ 

ʧʨʦʮʝʩʪʝʨʜʽץ שʘʣʳʧʪʳ ʞװʨʫʽʥʝ װʣʢʝʥ ᴅʩʝʨ ʝʪʝʪʽʥ  ʪʘʤʘץʪʘʥʫʜʳש ʪʘʧʪʳʨʤʘʩ 

ʬʘʢʪʦʨʳ.  ʆʤʙʳ ʤʝʤʣʝʢʝʪʪʽʢ ʘʛʨʘʨʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽʥʜʝ ᴅʟʽʨʣʝʥʛʝʥ ʞװʛʝʨʽ ʤʝʥ 

ʩʦʷ ʤʘʡʳ ץʦʩʳʣסʘʥ ʘʰʳʪʳʣסʘʥ ʩװʪ-ᴇʩʽʤʜʽʢ ᴇʥʽʤʽ - ʟʳסʳʨ ʤʘʡʳ ʪʦʣʪʳʨʳʣסʘʥ 

ʩװʟʙʝ ʜʝʩʝʨʪ ʧʘʩʪʘʩʳ ʘסʟʘʜʘסʳ ʭʦʣʝʩʪʝʨʠʥ ʤʝʥ ץʘʥʳץץʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש 

ʤᴇʣʰʝʨʽʥ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [57]. 

ɸץʫʳʟʜʘʨ  ʤʝʥ ᴅʩʽʨʝʩʝ ʦʣʘʨʜʳש ʩʘʧʘʣʳײץ ץʨʘʤʳʥʳ ʢʝʟ-ʢʝʣʛʝʥ ʞʘʩʪʘסʳ 

ʘʜʘʤʥʳש ʪʘʤʘץʪʘʥʫʳʥʜʘ ᴇʪʝ ʤʘשʳʟʜʳ. ʅ.ʅ. ʃʠʧʘʪʦʚ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ 

ʪʘסʘʤʜʘʨʜʳש ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳײץ שʨʘʤʳ ʤʝʥ ʘץʫʳʟʜʘʨʜʳש ʪʝʧʝ-ʪʝשʜʽʛʽʥʽש 

ʬʦʨʤʘʣʴʜʳ ʢʨʠʪʝʨʠʡʽʥ ʞʘʩʘʜʳ, ʦʥʳש ʢᴇʤʝʛʽʤʝʥ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʪʘסʘʤסʘ 

ʘʨʥʘʣסʘʥ ʪʘסʘʤʜʘʨʜʳש ʘץʫʳʟ ײץʨʘʤʳʥ ʞʦʙʘʣʘʫסʘ ʙʦʣʘʜʳ [58]. 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ᴇʥʽʤʜʝʨ ʙʘʨʣʳץ ʤʘשʳʟʜʳ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥ ʙʽʨʽʢʪʽʨʫʽ 
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ʢʝʨʝʢ. ɹײʣ ʘʜʘʤ ʘסʟʘʩʳʥʳץ שʘʣʳʧʪʳ ʞײʤʳʩ ʽʩʪʝʫʽ װʰʽʥ ץʘʞʝʪʪʽʣʽʢʢʝ 

ʙʘʡʣʘʥʳʩʪʳ. ʌɸʆ/ɼɼʉױ ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʝʪ ʰʠʢʽʟʘʪʳʥʜʘסʳ ʤʘשʳʟʜʳ 

ʘʤʠʥץʳʰץʳʣʜʘʨʳ ʦʩʳ ʞʘʣʧʳסʘ ʙʽʨʜʝʡ ʙʝʣʛʽʣʝʥʛʝʥ ʪʘʣʘʧʪʘʨסʘ ʪʦʣʳץ ʩᴅʡʢʝʩ 

ʢʝʣʤʝʡʜʽ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ,  ʘʣʤʘʩʧʘʡʪʳʥ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʪʝʧʝ-

ʪʝשʜʽʛʽ װʰʽʥ ʝʪ ʧʝʥ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ʙʽʨʽʢʪʽʨʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʡʜʳ [59]. 

 ץʨʘʤʳʥʜʘ ʙʘʣʣʘʩʪ ʟʘʪʪʘʨʳ ʢᴇʧ ʛʝʨʦʜʠʝʪʠʢʘʣʳײץ .ʘʣʳʤʜʘʨ ɹʝʣʦʚʘ ɺ. ʖנ

ᴇʥʽʤʜʝʨʜʽץ שʘʞʝʪʪʽʣʽʛʽ ʪʫʨʘʣʳ סʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ʬʘʢʪʽʣʝʨʜʽ ʘʣʜʳ. ɸץʫʳʟ-ʤʘʡ 

ʵʤʫʣʴʩʠʷʣʘʨʳ ʪװʨʽʥʜʝ ʰʦʰץʘ ʪʝʨʽʩʽʥ ץʦʩʫ ʜʘʡʳʥ ᴇʥʽʤʜʽ ʜᴅʥʝʢʝʨ ײʣʧʘʥʳש 

ʘץʫʳʟʜʘʨʳʤʝʥ: ʢʦʣʣʘʛʝʥ ʞᴅʥʝ ʵʣʘʩʪʠʥʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ [60]. 

ɽʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨ װʰʽʥ ײץʥʜʳ ʙʠʜʘʡ ʜᴅʥʜʝʨʽ ʤʝʥ ʙʠʜʘʡ ײʥʳʥ 

 ʘʥסʘʥ ʞʘʨʪʳʣʘʡ ʬʘʙʨʠʢʘʪʪʘʨʜʳ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ. ʊʫʨʘʣסʘʤʪʠʪʳʥ ʪʫʨʘʣץ

ʞʘʨʪʳʣʘʡ ʬʘʙʨʠʢʘʪʪʘʨ-ʢʦʪʣʝʪʪʝʨ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ᴇʥʽʤʜʝʨʜʽ ʞʦʙʘʣʘʫ 

ʧʨʠʥʮʠʧʪʝʨʽ ʙʦʡʳʥʰʘ ʞʘʩʘʣסʘʥʳ ʘʪʘʧ ᴇʪʽʣʜʽ. ʆʣʘʨ ʪʦʣʳץ ʘץʫʳʟʜʘʨʜʳש, 

ʇפʄפ-ʜʘʨ, ʜᴅʨʫʤʝʥʜʝʨ ʤʝʥ ʤʠʥʝʨʘʣʜʘʨʜʳש ʞʝʪʢʽʣʽʢʪʽ ʤᴇʣʰʝʨʽʥ ץʘʤʪʠʜʳ. 

ᴄʟʽʨʣʝʥʛʝʥ ᴇʥʽʤʜʝ ʞʘʥʫʘʨʣʘʨ ʘץʫʳʟʳʥʳװ שʣʝʩʽ ï ᴇʩʢʝʥ ʙʠʜʘʡʤʝʥ 71%, ʙʠʜʘʡ 

 שʨʘʜʳ. ʅᴅʪʠʞʝʣʝʨ ᴅʟʽʨʣʝʥʛʝʥ ᴇʥʽʤʜʝʨʜʽײץ ʣʛʽʩʽ ï 87%װ ʳʣʘʫץʥʳʤʝʥ 76%, ʙʘײ

ʞʘʥʫʘʨʣʘʨ ʤʝʥ ᴇʩʽʤʜʽʢ ʪʝʢʪʝʩ ʘץʫʳʟʜʘʨ ʘʨʘʩʳʥʜʘסʳ ʘʨʘץʘʪʳʥʘʩ ʪʘʣʘʧʪʘʨʳʥʘ 

ʢᴇʙʽʨʝʢ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥʜʽʛʽʥ ʢᴇʨʩʝʪʪʽ [61]. 

ʉʦʥʜʘʡïʘ100 ,ץ ʛ ʪᴅʞʽʨʠʙʝʣʽʢ ʢʦʪʣʝʪʪʝʨʜʝ ץʘʨʪ ʞᴅʥʝ ʝʛʜʝ ʞʘʩʪʘסʳ 

ʘʜʘʤʜʘʨʜʳש ʪʘסʘʤʜʳץ ʪʘʣʰʳץץʘ ʜʝʛʝʥ ʢװʥʜʝʣʽʢʪʽ ץʘʞʝʪʪʽʣʽʛʽʥ  ᴇʩʢʝʥ ʙʠʜʘʡ 

ʜᴅʥʽ ץʦʩʳʣסʘʥ ʢʦʪʣʝʪʪʝʨ - 13,8%- ʥr, ʘʣ ʙʠʜʘʡ  ײʥʳ ץʦʩʳʣסʘʥ ʢʦʪʣʝʪʪʝʨʛʝ 10,1% 

 שʘʥ ʞʘʨʪʳʣʘʡ ʬʘʙʨʠʢʘʪʪʘʨʜʘ ʤʠʥʝʨʘʣʜʘʨ, ʩʦʥʳסʘʪʪʘʥʜʳʨʘʜʳ. ɾʘʩʘʣסʘʥʘץ

ʽʰʽʥʜʝ ʦʩʪʝʦʧʦʨʦʟʜʳש ʘʣʜʳʥ ʘʣʫ װʰʽʥ ץʘʞʝʪʪʽ ʢʘʣʴʮʠʡ ʙʘʨ, ʙײʣ ʩʘʥʘʪʪʘסʳ 

ʘʜʘʤʜʘʨ װʰʽʥ ץʘʞʝʪʪʽʣʽʛʽ ʞʦסʘʨʳ. 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʪʘʤʘץʪʘʥʫסʘ ʘʨʥʘʣסʘʥ  ʙʘʣʳץ ʰʠʢʽʟʘʪʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ 

 ʨʘʤʳʥʘײץ שʪʝʭʥʦʣʦʛʠʷʩʳ ʙʝʣʛʽʣʽ, ʦʥʳ שʘʥ ʞʘʨʪʳʣʘʡ ʬʘʙʨʠʢʘʪʪʘʨʜʳסʘʣʳʧʪʘʣץ

ʢʝʣʝʩʽ ʠʥʛʨʝʜʠʝʥʪʪʝʨ ʢʽʨʝʜʽ (ʤʘʩʩʘʣʳץ ʙᴇʣʽʢʪʝʨʜʽץ שʘʪʳʥʘʩʳ): ʙʘʣʳץ ʪʫʨʘʤʘʩʳ 

(40,0 - 66,9), ʪʝשʽʟ ʦʤʳʨʪץʘʩʳʟʜʘʨʳʥʘʥ ʞʘʩʘʣסʘʥ ɹɹ(4,0-6,0) פ, ᴇʩʽʤʜʽʢ ʤʘʡʳ 

(1,7-10,0), ʩʫ (6,0-22,0), ʪʝשʽʟ ʦʤʳʨʪץʘʩʳʟʜʘʨʳʥʳש ʝʪʽ (8,6-14,0), 

ʩʘשʳʨʘʫײץʣʘץʪʘʨ (7,0-13,0), ʢᴇʢᴇʥʽʩ ʜʘץʳʣʜʘʨʳʥʳש ʢʦʤʧʦʥʝʥʪʪʝʨʽ (3,0 - 25,4), 

ʩʦʷ ʘץʫʳʟʜʘʨʳ (1,7-10,0), ʩװʪ ᴇʥʽʤʜʝʨʽ (2,0-15,6) ʞᴅʥʝ ʘʨʥʘʡʳ (0,3-1,5). 

ʂʦʤʧʦʟʠʮʠʷ ʢʦʪʣʝʪʪʝʨ, ʟʨʘʟʜʘʨ, ʙʠʪʦʯʢʘʣʘʨ, ʬʨʠʢʘʜʝʣʴʢʘʣʘʨ ʞᴅʥʝ ʙʘʩץʘʣʘʨ 

ʩʠʷץʪʳ ʤײʟʜʘʪʳʣסʘʥ ʞʘʨʪʳʣʘʡ ʬʘʙʨʠʢʘʪʪʘʨʜʳ ʜʘʡʳʥʜʘʫסʘ ʘʨʥʘʣסʘʥ [62]. 

ɺ.ʄ. ɻʦʨʙʘʪʦʚ ʘʪʳʥʜʘסʳ ʘʟʳץ-ʪװʣʽʢ ʞװʡʝʣʝʨʽʥʽש ʌױʆ  סʘʣʳʤʜʘʨʳ 

 ,ʦʣʜʘʥʘ ʦʪʳʨʳʧץ ʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥץʳ ʪᴇʤʝʥ ʝʪ ʰʠʢʽʟʘʪʳʥʘʥ ʘסʥʜʳʣʳײץ

ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʙʘסʳʪʪʘסʳ ʝʪ ᴇʥʽʤʜʝʨʽʥ ᴅʟ̔ʨʣʝʫʜʽ ʙʝʣʩʝʥʜʽ ʞװʨʛʽʟʫʜʝ [63-65]. 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʙʘסʳʪʪʘסʳ ᴇʥʽʤʜʝʨʜʽ ᴇʥʜʽʨʫ װʰʽʥ ʝʪ ʰʠʢʽʟʘʪʳʥ 

ʧʘʡʜʘʣʘʥʫ ᴇʟʝʢʪʽ ʞᴅʥʝ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɽʪ ʰʠʢʽʟʘʪʳʥʳש 

 ץʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨ ʙʘʨ, ʤʳʩʘʣʳ: ʞʘʥʫʘʨ ʪʝʢʪʝʩ ʪʦʣʳ ץʨʘʤʳʥʜʘ ʙʠʦʣʦʛʠʷʣʳײץ

ʘץʫʳʟʜʘʨʳ, ʤʠʥʝʨʘʣʜʘʨ, ʜᴅʨʫʤʝʥʜʝʨ, ʤʘʡ ץʳʰץʳʣʜʘʨʳ. ɹײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨ 

ʪʽʨʝʢ-ץʠʤʳʣ ʘʧʧʘʨʘʪʳ ʘʫʨʫʣʘʨʳʥʳש (ʩʦʥʳש ʽʰʽʥʜʝ ʦʩʪʝʦʧʦʨʦʟ, ʦʩʪʝʦʘʨʪʨʠʪ), 

ʪʝʤʽʨ ʪʘʧʰʳʣʳסʳ ʘʥʝʤʠʷʩʳʥʳש ʘʣʜʳʥ ʘʣʫ װʰʽʥ ץʘʞʝʪʪʽ ʰʠʢʽʟʘʪʪʳש 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ץʘʩʠʝʪʪʝʨʽʥ ʘʥʳץʪʘʡʜʳ. 
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ʆʩʳʣʘʡʰʘ, ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ᴇʥʽʤʜʝʨʜʽש  ʙʘסʳʪʳʥ  ץʘʣʳʧʪʘʩʪʳʨʘʪʳʥ 

ʥʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪʪʝʨʽ: ʜᴅʥʝʢʝʨ ײʣʧʘʣʳץ ʘץʫʳʟʜʘʨ, ʪʘסʘʤʜʳץ ʪʘʣʰʳץʪʘʨ, 

ʜᴅʨʫʤʝʥʜʝʨ, ʤʠʥʝʨʘʣʜʘʨ, ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨ, ʬʦʩʬʦʣʠʧʠʜʪʝʨ [66]. 

ʌʠʪʦʢʦʤʧʦʥʝʥʪʪʝʨʤʝʥ ʙʘʡʳʪʳʣסʘʥ çʉʘʤʘʨʘ ʟʜʦʨʦʚʷʢè ʬʫʥʢʮʠʦʥʘʣʜʳ 

ᴇʥʽʤʽʥ ʢװʥʜʝʣʽʢʪʽ ʨʘʮʠʦʥסʘ ʝʥʛʽʟʫ ʘʨץʳʣʳ ʘʜʘʤ ʘסʟʘʩʳʥʳש ʝʨʪʝ ץʘʨʪʘʶʳʥʳש 

ʘʣʜʳʥ ʘʣʫ ᴅʜʽʩʽ ץʳʟʳסʫʰʳʣʳץ ʪʫʜʳʨʘʜʳ.  ɹײʣ ᴇʥʽʤ ʘסʟʘʥʳש ʙʝʡʽʤʜʝʣʫ 

 ,ʨʘʤʳʥʜʘ ʵʫʙʠʦʪʠʢʪʝʨ, ʜᴅʨʫʤʝʥʜʝʨײץ ʝʡʪʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ, ᴇʡʪʢʝʥʽשʘʙʽʣʝʪʽʥ ʢʝץ

ʦʣʠʛʦʩʘʭʘʨʠʜʪʝʨ, ʇפʄפ, ʤʘשʳʟʜʳ ʘʤʠʥץʳʰץʳʣʜʘʨʳ,ʪʘסʘʤʜʳץ ʪʘʣʰʳץʪʘʨ 

ʞᴅʥʝ ʙʘʩץʘ ɹɹɿ ʙʘʨ, ʛʠʧʝʨʣʠʧʠʜʝʤʠʷʥʳ ʪᴇʤʝʥʜʝʪʝʜʽ [30]. ɹײʣ ᴅʜʽʩ ʘʣʜʳʥ-ʘʣʘ 

ᴇʣʰʝʥʛʝʥ ʬʫʥʢʮʠʦʥʘʣʜʳ ʠʥʛʨʝʜʠʝʥʪʪʝʨʜʽ ʩײʡʳץʪʳץʪʘ (ʩװʪ, ʩʫ, ʰʳʨʳʥʜʘʨ ʞᴅʥʝ 

ʪ.ʙ.) ᴅʨʪװʨʣʽ ʢʦʩʧʘʣʘʨʤʝʥ (ץʘʥʪ ʥʝʤʝʩʝ ʙʘʣ) ʝʨʽʪʽʧ, ʤץײʠʷʪ ʘʨʘʣʘʩʪʳʨʫʜʘʥ 

ʪײʨʘʜʳ [67]. 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ᴇʥʽʤʜʝʨ ʠʥʜʫʩʪʨʠʷʩʳʥ ʜʘʤʳʪʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʜʳ. 

ɹײʣ ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʽש ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʭʘʣʳץʪʳש ʙʝʣʛʽʣʽ ʙʽʨ ʞʘʩ 

ʪʦʙʳʥ ʪʘʤʘץʪʘʥʜʳʨʫסʘ ʘʨʥʘʣסʘʥ ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥ ʞʘʩʘʫ 

ʞᴅʥʝ ʝʥʛʽʟʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʙײʣ ʘʜʘʤʥʳש ʜʠʝʪʘʩʳʥ ʤװʤʢʽʥʜʽʛʽʥʰʝ ʪװʟʝʪʫʛʝ, 

ʜʝʤʝʢ, ʤʘשʳʟʜʳ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥ ʝʜᴅʫʽʨ ʪᴇʤʝʥʜʝʪʫʛʝ, 

ʘסʟʘʜʘסʳ ʤʝʪʘʙʦʣʠʢʘʣʳץ ʙײʟʳʣʫʣʘʨʜʘʥ ʪʫʳʥʜʘסʘʥ ʘʫʨʫʣʘʨʜʳש ʜʘʤʫʳʥ ʘʟʘʡʪʫסʘ 

ʥʝʤʝʩʝ ʙʦʣʜʳʨʤʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɾʘʣʧʳ ʘʣסʘʥʜʘ ʭʘʣʳץʪʳש ᴇʤʽʨ ʩװʨʫ 

 .ʧʘʣ ʝʪʝʜʽ [68]ץʘ ʳסʳʥ ʞᴅʥʝ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫסʪʳץʟʘײ

 

1.3 ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ᴇʥʽʤʜʝʨ ײץʨʘʤʳʥʜʘ ʝʢʽʥʰʽʣʽʢ ʝʪ ʰʠʢʽʟʘʪʳʥʳש 

ʙʠʦʧʦʪʝʥʮʠʘʣʳʥ ץʦʣʜʘʥʫ 

ᴄʣʝʤ ʭʘʣץʳʥʳ60 ש ʞʘʩʪʘʥ ʘʩץʘʥ װʣʝʩʽ 2050 ʞʳʣסʘ ץʘʨʘʡ ʝʢʽ ʝʩʝ ʘʨʪʳʧ,  

 ʘʶʳʥʘסʣײ ʘʥ ʦʨʘʡ ʞʘʩסʜʝʧ ʙʦʣʞʘʥʫʜʘ. ʆʩʳ (2021 ,ױɼɼ) ʘ ʜʝʡʽʥ ʞʝʪʝʜʽס - 22%

ʙʘʡʣʘʥʳʩʪʳ ʘʫʨʫʣʘʨʜʳש ʪʘʨʘʣʫʳ ʙʽʨ ʫʘץʳʪʪʘ ʘʨʪʘʜʳ ʜʝʧ ʢװʪʽʣʫʜʝ. 

ʍʘʣʳץʪʳש ʘץʫʳʟ ʪʘʧʰʳʣʳסʳʥ ʞʦʶʜʳש ʝש ʞʳʣʜʘʤ ʞʦʣʜʘʨʳʥʳש ʙʽʨʽ - 

ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʤʘʣʜʘʨʜʳש ʩʦʶ ʢʝʟʽʥʜʝ ʘʣʳʥʘʪʳʥ ʝʢʽʥʰʽʣʽʢ ᴇʥʽʤʜʝʨʽʥ: 

ʝʢʽʥʰʽ ʩʘʥʘʪʪʘסʳ ץʦʩʘʣץʳ ᴇʥʽʤʜʝʨʜʽ, ץʘʥʜʳ, ʩװʡʝʢʪʝʨʜʽ ʞᴅʥʝ ʪ. ʙ. ʧʘʡʜʘʣʘʥʫ 

ʥʝʛʽʟʽʥʜʝ ʘץʫʳʟʜʳ ʪʘסʘʤʥʳש ʞʘשʘ ʪװʨʣʝʨʽʥ ײץʨʫ [69]. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʞʘʥʫʘʨ ʪʝʢʪʝʩ ʘץʫʳʟʜʳ ʙʘʨʳʥʰʘ ʧʘʡʜʘʣʘʥʫʜʳ 

 שʦʣʜʘʥʘʪʳʥ ᴇʥʽʤʜʝʨʜʽץ ʳʪʪʘסʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʧ,  ʦʣʘʨʜʘʥ  ʘʨʥʘʡʳ ʙʘץ

ʙʠʦʣʦʛʠʷʣʳײץ ץʥʜʳʣʳסʳ ʘʨʪʪʳʨʘʪʳʥ ʪʘסʘʤʜʳץ ץʦʩʧʘʣʘʨʜʳ ᴇʥʜʽʨʫ ʩʠʷץʪʳ  

ʧʨʦʛʨʝʩʩʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʞʘʩʘʫ ʝʨʝʢʰʝ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [70]. 

D.T. Thomas, K.A. Erdman, L.M. Burke ʽʟʜʝʥʽʩʪʝʨʽʥ̔ש ʥᴅʪʠʞʝʩʽ ʙʦʡʳʥʰʘ 

ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʪʘʤʘץʪʘʥʫסʘ ʘʨʥʘʣסʘʥ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥ ʞʘʩʘʫ  ʘסʟʘʥʳץ שʘʣʧʳʥʘ 

ʢʝʣʫʽʥʝ ʳץʧʘʣ ʝʪʝʪʽʥ, ʬʠʟʠʢʘʣʳץ ʰʘʨʰʘʫʜʳש ʘʣʜʳʥ ʘʣʘʪʳʥ ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ 

ʞʘʪʪʳסʫʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʪʳʥ ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ  ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ 

[71].  ɾʘץʩʳ ײץʨʘʩʪʳʨʳʣסʘʥ ʪʘʤʘץʪʘʥʫ ʩʪʨʘʪʝʛʠʷʣʘʨʳʥʳש ʘʨץʘʩʳʥʜʘ ʩʧʦʨʪʪʳץ 

ʽʩ-ʰʘʨʘʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽ ʞᴅʥʝ ʘסʟʘʥʳץ שʘʣʧʳʥʘ ʢʝʣʪʽʨʫʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʜʽ 

[72]. 

Young, J. F., Therkildsen, M., Ekstrand ʞᴅʥʝ ʙʘʩץʘʣʘʨʳ 50 ʞʘʩʪʘʥ ʘʩץʘʥ 

ʘʜʘʤʜʘʨʜʘ ʙײʣʰʳץʝʪ ʤʘʩʩʘʩʳʥʳס-2% שʘ ʜʝʡʽʥ ʘʟʘʷ ʙʘʩʪʘʡʜʳ ʜʝʧ ʭʘʙʘʨʣʘʡʜʳ  
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[73] ʞᴅʥʝ ʙײʣ ʢᴇʨʩʝʪʢʽʰ 80 ʞʘʩʪʘʥ ʘʩץʘʥ ʘʜʘʤʜʘʨ װʰʽʥ ʦʜʘʥ ᴅʨʽ ʘʨʪʘʪʳʥʘ  

Bijlsma, A. Y., Meskers, C. G. M., Westendorp, R. G. J. סʳʣʳʤʠ ʞײʤʳʩʪʘʨʳʥʜʘ  

ʜᴅʣʝʣʜʝʛʝʥ. ɽʨʝʩʝʢ ʘʜʘʤ ץʘʨʪʘʡסʘʥ ʩʘʡʳʥ ʦʣʘʨʜʳש ʜʝʥʝʩʽ ʘʟ ʞײʤʳʩ ʽʩʪʝʡ 

ʙʘʩʪʘʡʜʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʢʝʡʙʽʨ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨסʘ ץʘʞʝʪʪʽʣʽʛʽ ʘʨʪʘʜʳ [74]. 

ɸʣʘʡʜʘ, Baugreet, S., Kerry, J. P., Botinestean ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ ʪᴅʙʝʪʪʽש 

ʞʦסʘʣʫʳ, ʭʠʤʦʩʝʥʩʦʨʣʳץ ʬʫʥʢʮʠʷʥʳש ʪᴇʤʝʥʜʝʫʽ, ץʦʟסʘʣסʳʰʪʳץ, ʝʧʪʽʣʽʢ ʞᴅʥʝ 

ʘʫʳʟ ץʫʳʩʳʥʳש ʜʝʥʩʘʫʣʳסʳʥʳש ʧʨʦʙʣʝʤʘʣʘʨʳ ʥʘץʪʳ ʪʘʤʘץʪʘʥʫʜʳש 

ʪᴇʤʝʥʜʝʫʽʥʝ ʳץʧʘʣ ʝʪʝʪʽʥ ʬʘʢʪʦʨʣʘʨ, ʙײʣ  ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥʝ 

ʩʝʟʽʤʪʘʣʜʳץʪʳש ʘʨʪʪʳʨʫʳʥʘ ʘʣʳʧ ʢʝʣʫʽ ʤװʤʢʽʥ [75]. 

ʉʦʥʜʳץʪʘʥ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨ ʘʟ ʤᴇʣʰʝʨʜʝ ʪʘʤʘץʪʘʥסʘʥʳ װʰʽʥ, 

  .ʦʣʜʘʥʫ ʘʙʟʘʣ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳץ ʘ ʙʘʡ ᴇʥʽʤʜʝʨʜʽסʦʨʝʢʪʽʢ ʟʘʪʪʘʨץ  ʨʘʤʳʥʜʘײץ

ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʤʘשʳʟʜʳ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʘ ʙʘʡ ʞʦסʘʨʳ ʩʘʧʘʣʳ ʘץʫʳʟ 

ᴇʥʽʤʜʝʨʽ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש ʩʘʨʢʦʧʝʥʠʷ ʩʠʷץʪʳ ʩʳʨץʘʪʪʘʨסʘ ʰʘʣʜʳסʫ 

 .ʘ ʢᴇʤʝʢʪʝʩʝʪʽʥʽʥ  Millward, D. J., Layman, D. K. ʘʪʘʧ ʢʝʪʢʝʥ [76]סʘʫʧʽʥ ʘʟʘʡʪʫץ

Cruz-Jentoft, A. J., Baeyens, J. P., Bauer, J. M. ʝשʙʝʢʪʝʨʽʥʜʝ, ʩʘʨʢʦʧʝʥʠʷ-

ʙײʣʰʳץʝʪ ʤʘʩʩʘʩʳʥʳש, ʜʝʥʝ ʩʘʣʤʘסʳʥʳש, ʢװʰ ץʫʘʪʪʳש ʙʽʨʪʽʥʜʝʧ ʞʦסʘʣʫʳʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ ʩʳʨץʘʪ ʙʦʣʫʳʤʝʥ ץʘʪʘʨ, ʙײʣ ʞʘסʜʘʡ  ᴅʣʩʽʨʝʛʝʥ ץʘʨʪ ʘʜʘʤʜʘʨʜʳש 

ʩװʡʝʢʪʝʨʽʥʽש ʩʳʥʫסʘ ʙʝʡʽʤʜʽʣʽʛʽʥ ᴅʩʽʨʝʩʝ ʞʦסʘʨʳʣʘʫʳʥʘ ᴅʢʝʣʝʪʽʥʽ ʞʘʡʣʳ 

ʘʡʪʳʣסʘʥ [77]. 

ɽʪ-ʨʘʮʠʦʥʥʳש ʝש ʥʝʛʽʟʛʽ ʪʦʣʳץ ʘץʫʳʟʜʳש ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɽʪ 

ʘץʫʳʟʜʘʨʳʥ ץʦʣʜʘʥʫ ʞʦסʘʨʳ ʪʘסʘʤʜʳײץ ץʥʜʳʣʳץʧʝʥ ץʘʪʘʨ ʬʠʟʠʦʣʦʛʠʷʣʳץ 

ʬʫʥʢʮʠʷʣʘʨʜʳש ʜʘʤʫʳʥʘ ʦש ᴅʩʝʨ ʝʪʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙײʣ ʘץʫʳʟʜʘʨʜʳ ʧʽʩʽʨʫ, 

ᴇשʜʝʫ ʞᴅʥʝ ʘʩ ץʦʨʳʪʫ ʢʝʟʽʥʜʝ ᴅʨʪװʨʣʽ ʬʦʨʤʘʣʘʨסʘ ʘʡʥʘʣʜʳʨʫסʘ ʙʦʣʘʜʳ. 

ʄʳʩʘʣʳ, Bhandari, D., Rafiq, S., Gat, Y. ʬʝʨʤʝʥʪʘʪʠʚʪʽ ʨʝʘʢʮʠʷ ʘʨץʳʣʳ ʝʪ 

ʘץʫʳʟʜʘʨʳʥʘʥ ʘʣʳʥסʘʥ ʙʠʦʘʢʪʠʚʪʽ ʧʝʧʪʠʜʪʝʨ ʜʝʥʩʘʫʣʳסʳʤʳʟʜʳ ʞʘץʩʘʨʪʫסʘ 

ʢᴇʤʝʢʪʝʩʝʪʽʥʽ ʪʫʨʘʣʳ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʛʝʥ [78]. 

Albenzio M., Santillo A. ʞᴅʥʝ ʙʘʩץʘ סʘʣʳʤʜʘʨ ʝʪ ᴇʥʽʤʜʝʨʽʥʜʝ ʘץʫʳʟ 

ʧʝʧʪʠʜʪʝʨʽʥ ץʦʣʜʘʥʫ ʪʫʨʘʣʳ ʝשʙʝʪʝʨʽʥʜʝ ʝʪ ʘץʫʳʟʜʘʨʳʥʳש ʧʝʧʪʠʜʪʝʨʽ ᴅʨ ʪװʨʣʽ  

ʨʝʪʪʽʣʽʢ ʧʝʥ  ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʢʢʝ ʠʝ ʙʦʣʘʪʳʥʳʥ ʞʘʟסʘʥ [79]. 

ɽʪ ᴇʥʝʨʢᴅʩʽʙʽʥʜʝ ײץʥʜʳ ʘʟʳץ-ʪװʣʽʢ ᴇʥʜʽʨʽʩʽʥ ײʣסʘʡʪʫʜʳװ שʣʢʝʥ ʨʝʟʝʨʚʪʝʨʽ 

ʙʘʨ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʪʘʨʳʥ ʘʣʫ װʰʽʥ ʤʘʣ ʩʦʶ ʤʝʥ ᴇשʜʝʫʜʽש 

 ʽʣ ʙᴇʣʽʥʝʜʽ, ʦʣʘʨʜʳשʘ ʢᴇʧ ʢᴇסʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫײ ʳ ʪᴇʤʝʥ ᴇʥʽʤʜʝʨʽʥסʥʜʳʣʳײץ

ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥʽץ שʦʩʧʘʣʘʨʳ ʤʝʥ  ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ᴇʥʜʽʨʽʩʢʝ ʘʨʥʘʣסʘʥ ʦʨʪʘ 

ʨʝʪʽʥʜʝ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʝʤʜʽʢ ʪʘʤʘץʪʘʥʫסʘ ʘʨʥʘʣסʘʥ ʜʠʝʪʘʣʳץ ᴇʥʽʤ 

ʨʝʪʽʥʜʝ ʜʝ ʢʝשʽʥʝʥ ץʦʣʜʘʥʫסʘ ʘʩʘ ʢᴇשʽʣ ʙᴇʣʽʥʫʜʝ  [80]. 

Arihara, K., Yokoyama, I. ᴇʟʜʝʨʽʥʽש ʬʝʤʝʥʪʪʽʢ ʛʠʜʨʦʣʠʟ ʘʨʢʳʣʳ ʘץʫʳʟ 

ʧʨʦʪʝʠʥʜʝʨʽʥ ʘʣʫ ʪʫʨʘʣʳ ʝשʙʝʢʪʝʨʽʥʜʝ ʝʛʝʨ ʞʘʥʘʤʘ ᴇʥʽʤʜʝʨ ʜײʨʳʩ ᴇשʜʝʣʤʝʛʝʥ 

ʙʦʣʩʘ ʝʪ ᴇשʜʝʫʰʽʣʝʨ װʰʽʥ ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʧʨʦʙʣʝʤʘʣʘʨ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʜʝʧ ʞʘʟסʘʥ. ɽʪʪʽ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ʤײʥʜʘʡ ʞʘʥʘʤʘ ᴇʥʽʤʜʝʨʜʽש ʢᴇʧ 

ʙᴇʣʽʛʽ ץʘʣʜʳץ ʨʝʪʽʥʜʝ ʪʘʩʪʘʣʘʜʳ ʥʝʤʝʩʝ ײץʥʜʳ ʪᴇʤʝʥ ᴇʥʽʤʜʝʨ ᴇʥʜʽʨʽʩʽʥʜʝ 

 .ʦʣʜʘʥʳʣʘʜʳ [81]ץ

 ʩʘʪʪʘʨʳץʘʥʘ ʞʝʤ ʘʣʫ ʤʘס ʪʝʢ ʙʽʨ ʙᴇʣʽʛʽ שʳʪʪʘ ʩʫʙᴇʥʽʤʜʝʨʜʽץʘʟʽʨʛʽ ʫʘפ

 ʘʣʘʜʳ.  ʆʩʳʣʘʡʰʘ, ʝʪץ ʨʝʪʽʥʜʝ ץʘʣʜʳץ ʣʢʝʥ ʤʘʩʩʘʣʘʨװ ʰʽʥ ʧʘʡʜʘʣʘʥʳʣʘʜʳ, ʘʣװ
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ᴇʥʝʨʢᴅʩʽʙʽʥʽש ʝʢʽʥʰʽʣʽʢ ʰʠʢʽʟʘʪʳʥ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ ʤʘʪʝʨʠʘʣʜʳץ 

ʨʝʩʫʨʩʪʘʨʜʳ ʘʡʪʘʨʣʳץʪʘʡ װʥʝʤʜʝʫʛʝ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʤʘשʳʟʜʳ 

ᴅʣʝʫʤʝʪʪʽʢ ʤʘשʳʟסʘ ʠʝ, ᴇʡʪʢʝʥʽ ʦʣ ץʘʣʜʳץʩʳʟ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ײץʨʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʞᴅʥʝ ʦʩʳʣʘʡʰʘ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ʞʘץʩʘʨʪʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥʽʥʝ 

ʃ.ʀ. ʃʝʙʝʜʝʚʘ ʞᴅʥʝ ɺ.ɺ. ʅʘʩʦʥʦʚʘ סʳʣʳʤʠ ʝשʙʝʢʪʝʨʽ ʥʝʛʽʟ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ 

[82].  

ɽʢʽʥʰʽʣʽʢ ʰʠʢʽʟʘʪʪʳ ʘʣʫ ʞᴅʥʝ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ ᴇʥʜʽʨʽʩ ʪʠʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫ ʞᴅʥʝ ʬʫʥʢʮʠʦʥʘʣʜʳ ʙʘסʳʪʪʘסʳ ᴇʥʽʤʜʝʨʜʽ ᴇʥʜʽʨʫ װʰʽʥ װʣʢʝʥ ʤʘשʳʟסʘ 

ʠʝ. ʉʫʙᴇʥʽʤʜʝʨ ʢʣʘʩʩʠʬʠʢʘʮʠʷʩʳ (ʩʫʨʝʪ 4). 

 

 

 

 

 

 

 

 

ʉʫʨʝʪ 4 ï ɽʢʽʥʰʽʣʽʢ ʰʠʢʽʟʘʪ ʪװʨʣʝʨʽʥʽש ʢʣʘʩʩʠʬʠʢʘʮʠʷʩʳ 

 

ɽʪ ᴇʥʝʨʢᴅʩʽʙʽʥʜʝʛʽ ʰʠʢʽʟʘʪʪʳש ʞʘʣʧʳ ʩʘʥʳʥʳש ʰʘʤʘʤʝʥ װʰʪʝʥ ʙʽʨ 

ʙᴇʣʽʛʽʥ  ײץʨʘʤʳʥʜʘ ײץʥʜʳ ʞʘʥʫʘʨ ʪʝʢʪʝʩ ʘץʫʳʟʳʥʜʘʨʜʳש ʝʜᴅʫʽʨ ʤᴇʣʰʝʨʽ ʙʘʨ 

ʩʫʙᴇʥʽʤʜʝʨʜʝʥ ʪײʨʘʜʳ. ʊʘסʘʤʜʳײץ ץʥʜʳʣʳסʳ ʙʦʡʳʥʰʘ ʝʢʽ ʢʘʪʝʛʦʨʠʷסʘ 

ʙᴇʣʽʥʝʪʽʥ ᴅʨʙʽʨ ʩʫʙᴇʥʽʤʜʝʨʜʽש ʤʦʨʬʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥʳש 

ᴇʟʽʥʜʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʙʘʨ, ʙײʣ ʦʣʘʨʜʳ ʝש ʤʘשʳʟʜʳ ץʘʩʠʝʪʪʝʨʽʥ ʘʥʳץʪʘʫסʘ ʞᴅʥʝ 

ʦʣʘʨʜʳ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʳʣʫʳʥʘ  ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [83]. 

ʉʦʥʜʳץʪʘʥ ײץʨʘʤʳʥʜʘ ʢʦʣʣʘʛʝʥʽ ʙʘʨ ʰʠʢʽʟʘʪʪʳ ʥʝײסʨʣʳʤ ʪʦʣʳץ ʞᴅʥʝ 

-ʳʣʳʤʠס ʪʘʡץʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ ʤᴅʩʝʣʝʩʽʥ ʰʝʰʫ ʞʦʣʜʘʨʳʥ ʽʟʜʝʫ ʘʡʪʘʨʣʳײ

ʧʨʘʢʪʠʢʘʣʳץ ץʳʟʳסʫʰʳʣʳץ ʪʫʜʳʨʘʜʳ [84]. 

 ץʰʽʥ ʪʦʣʳװ ʟʘʩʳסʪʘʥʫ ʪʝʦʨʠʷʩʳʥʘ ʩᴅʡʢʝʩ ʘʜʘʤ ʘץʳ ʪʘʤʘסʘʟʽʨʛʽ ʟʘʤʘʥפ

ʘʢʫʳʟʜʘʨʤʝʥ ץʘʪʘʨ, ʜᴅʥʝʢʝʨ ײʣʧʘʣʘʨʳʥʳש ʘץʫʳʟʜʘʨʳ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. 

ʆʣʘʨ ʘʜʘʤʥʳש ʘʩ ץʦʨʳʪʫ ʞװʡʝʩʽʥʽש ʤʝʪʘʙʦʣʠʟʤʽ ʤʝʥ ʞײʤʳʩʳʥ ʞʘץʩʘʨʪʫסʘ 

 ʣʧʘʣʘʨײ ʟʘʩʳʥʘ ᴅʩʝʨʽ ʙʦʡʳʥʰʘ ʜᴅʥʝʢʝʨסʘʩʠʝʪʪʝʨʽ ʤʝʥ ʘʜʘʤ ʘץ ʘʙʽʣʝʪʪʽ, ᴇʡʪʢʝʥʽץ

ʪʘסʘʤʜʳץ ʪʘʣʰʳץʪʘʨʜʳש ʨᴇʣʽʥ ʘʪץʘʨʘ ʘʣʘʜʳ. ʉʽשʽʤʜʽʣʽʛʽ ʪᴇʤʝʥ ʜᴅʥʝʢʝʨ ײʣʧʘʣʳ 

ʘץʫʳʟʜʘʨ ʪʘסʘʤʜʳץ ʪʘʣʰʳץʪʘʨ ʩʠʷץʪʳ, ʘʩץʘʟʘʥ-ʽʰʝʢ ʞʦʣʜʘʨʳʥʳש 

 ʪʘʡץʘʡʪʘʨʣʳ שʘʣʜʳסʘ, ʳʣסʩʘʨʪʫץʧʝʨʠʩʪʘʣʴʪʠʢʘʩʳʥ ʞʘ שʘʣʘʨʳʥʳסʘʙʳʨץ

ʤᴇʣʰʝʨʽʥ ײʩʪʘʧ ʪײʨʫסʘ, ʫʣʳ ʟʘʪʪʘʨʜʳ ʩʽשʽʨʫʛʝ ʞᴅʥʝ ʦʣʘʨʜʳ ʦʨʛʘʥʠʟʤʥʝʥ 

ʰʳסʘʨʫסʘ ץʘʙʽʣʝʪʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [85]. 

ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʘʣʜʘʨʳʥ ʩʦʡסʘʥʜʘ ץʦʩʘʣץʳ ʰʠʢʽʟʘʪʪʘʨ ץʘʣʘʜʳ, 

ʦʣʘʨ ʢʝʡʜʝ ײץʨʘʤʳ ʤʝʥ ץʘʩʠʝʪʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ײʪʳʤʩʳʟ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ɯʨʽ 

 שʘʨʳʥʥʳץ ʘʪʘʨʳʥʘ ʞʘʪʘʪʳʥץ ʘʨʘ ʤʘʣʜʳ ʩʦʶ ʢʝʟʽʥʜʝ ʰʳʨʳʰʪʳ ʩʫʙᴇʥʽʤʜʝʨץ

ɽʢʽʥʰʽʣʽʢ ʰʠʢʽʟʘʪ 

ɯʰʝʢ  

II ʢʘʪʝʛʦʨʠʷʣʳ 

ʩʫʙᴇʥʽʤʜʝʨ 

ʕʥʜʦʢʨʠʥʜʽ-

ʬʝʨʤʝʥʪʪʽ ʰʠʢʽʟʘʪ ʄʘʡ  

ʊʘסʘʤʜʳץ ʝʤʝʩ 

ʰʠʢʽʟʘʪ
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ʰʳסʳʤʜʳʣʳסʳ 2,5-3,0%-ʜʘʥ ʞʦסʘʨʳ, ʦʣ ʥʝʛʽʟʽʥʝʥ ʜᴅʥʝʢʝʨ ײʣʧʘʣʳ ʘץʫʳʟʜʘʥ  

ʪײʨʘʪʳʥʜʳץʪʘʥ ײץʥʜʳʣʳסʳ ʪᴇʤʝʥ ʙʦʣʳʧ ʢʝʣʝʜʽ [86,87,88].  

ɾʘʥʫʘʨ ʪʝʢʪʝʩ ʰʠʢʽʟʘʪ ʜᴅʩʪװʨʣʽ ʪװʨʜʝ ʘʜʘʤʥʳש ʪʘʤʘץʪʘʥʫʳʥʜʘסʳ ʪʦʣʳץ 

ʘץʫʳʟʜʳש ʥʝʛʽʟʛʽ ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʊײʪʳʥʫʰʳʣʘʨʜʳש ʨʘʮʠʦʥʳʥʜʘ ʘץʫʳʟʜʳ 

ʘʨʪʪʳʨʫʜʳש ʪʠʽʤʜʽ ʞʦʣʜʘʨʳʥʳש ʙʽʨʽ ï ʝʢʽʥʰʽʣʽʢ ʘץʫʳʟ ʰʠʢʽʟʘʪʳʥ, ʘʪʘʧ 

ʘʡʪץʘʥʜʘ, ײץʨʘʤʳʥʜʘ ʢʦʣʣʘʛʝʥʽ ʙʘʨ 2-ʰʽ ʢʘʪʝʛʦʨʠʷʣʳ ʩʫʙᴇʥʽʤʜʝʨʜʽ ʢʝʰʝʥʜʽ 

ᴇשʜʝʫ [89, 90, 91]. 

ɸʫʳʣ ʰʘʨʫʘʰʳʣʳץ ʤʘʣʜʘʨʜʳײ שʰʘʣʘʨʳʥʜʘ ʜᴅʥʝʢʝʨ ײʣʧʘʥʳװ שʣʝʩʽ 16% - 

 ʳ ᴇʥʽʤʜʝʨסʳʪʪʘסʽʰʽʥʜʝ ʘʨʥʘʡʳ ʙʘ שʣʽʢ ᴇʥʽʤʜʝʨʽʥʜʝ, ʦʥʳװʪ-ץʘ ʞʝʪʝʜʽ, ʦʥʳ ʘʟʳס

 ʪʳʤʜʳ ʞᴅʥʝ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ᴇʪʝ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ. ʆʩʳʣʘʡʰʘ, ʝʪײ ʨʘʤʳʥʜʘײץ

ᴇʥʝʨʢᴅʩʽʙʽʥʜʝ ʘʣʳʥʘʪʳʥ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʢʦʣʣʘʛʝʥʽ ʙʘʨ ʰʠʢʽʟʘʪ 

ʢʦʣʣʘʛʝʥʥʽש ʥʝʛʽʟʛʽ ʞᴅʥʝ ʤʘשʳʟʜʳ ʢᴇʟʽ  ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [92]. 

II ʢʘʪʝʛʦʨʠʷʣʳ ʩʫʙᴇʥʽʤʜʝʨʜʽש ʪʘסʘʤʜʳץ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ 

 ץʩʘʪʪʘ ʪʦʣʳץʤʘ ץʘʤʜʳסʪᴇʤʝʥʜʽʛʽ ʪʫʨʘʣʳ ʪʝʨʽʩ ʧʽʢʽʨ, ʦʣʘʨʜʳ ʪʘ שʳʥʳסʥʜʳʣʳײץ

ᴇשʜʝʫ װʨʜʽʩʽʥʝ ʙᴇʛʝʪ ʞʘʩʘʧ ʢʝʣʝʜʽ.   ɸʣʘʡʜʘ ʙײʣ ʰʠʢʽʟʘʪʪʳש ʞʘʣʧʳ ʭʠʤʠʷʣʳץ 

 ץʨʘʤʳʥ ʩʠʧʘʪʪʘʡʪʳʥ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʪʘʣʜʘʫ ʙʘʨʳʩʳʥʜʘ ʦʣʘʨʜʳ ʪʘʤʘײץ

ᴇʥʜʽʨʽʩʽʥʜʝ ʧʘʡʜʘʣʘʥʫʜʳש ʞʦסʘʨʳ ᴅʣʝʫʝʪʽʥ ʢᴇʨʩʝʪʝʜʽ. ɯɯ ʢʘʪʝʛʦʨʠʷʣʳ 

ʩʫʙᴇʥʽʤʜʝʨ ײץʨʘʤʳʥʜʘ ʘץʫʳʟʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ ʞʦסʘʨʳ ʙʦʣʫʳʤʝʥ ץʘʪʘʨ 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ײץʨʘʤʳʥʜʘסʳ ʤʘʡ ʤᴇʣʰʝʨʽ ʪᴇʤʝʥ ʙʦʣʳʧ ʢʝʣʝʜʽ [93]. 

 ץʨʘʤʳʥʜʘ ʢʦʣʣʘʛʝʥ ʙʘʨ ʰʠʢʽʟʘʪ ʥʝʛʽʟʽʥʝʥ ʞʘʩʫʰʘʣʘʨʜʘʥ, ʞʘʩʫʰʘʘʨʘʣʳײפ

ʟʘʪʪʘʥ ʞᴅʥʝ ʢʦʣʣʘʛʝʥʜʽʢ ʩʠʧʘʪʪʘסʳ ʪʘʣʰʳץʪʘʨʜʘʥ ʪײʨʘʪʳʥ ʜᴅʥʝʢʝʨ ײʣʧʘ; 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʥʳײץ שʨʘʤʳʥʜʘ ʘʟ ʤᴇʣʰʝʨʜʝ ʵʣʘʩʪʠʥ ʞᴅʥʝ ʨʝʪʠʢʫʣʠʥ 

ʪʘʣʰʳץʪʘʨʳ ʙʘʨ. ɹʝʣʛʽʣʽ ʙʦʣסʘʥʜʘʡ, ʜᴅʥʝʢʝʨ ײʣʧʘ ʪʽʨʽ ʦʨʛʘʥʠʟʤʥʽש ʩʳʨʪץʳ 

ʞᴅʥʝ ʽʰʢʽ ײץʨʳʣʳʤʜʘʨʳʥʳש ʙʝʨʽʢʪʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʤʠʥʝʨʘʣʜʘʨסʘ ʙʘʡ, 

 ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨ ʞʝʪʢʽʣʽʢʪʽ ץʳʣʜʘʨ ʤʝʥ ʬʠʟʠʦʣʦʛʠʷʣʳץʳʰץʨʘʤʳʥʜʘ ʘʤʠʥײץ

ʤᴇʣʰʝʨʜʝ ʙʦʣʘʜʳ [94]. 

ɹײʣ ʰʠʢʽʟʘʪʪʳ ʪʘʤʘץ ᴇʥʝʨʢᴅʩʽʙʽʥʜʝ ʘʣʜʳʥ ʘʣʘ ᴇשʜʝʫʩʽʟ ʧʘʡʜʘʣʘʥʫ ʦʥʳש 

ʪʘסʘʤʜʳץ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳײץ ץʥʜʳʣʳסʳʥʳש ʪᴇʤʝʥʜʽʛʽ ʤʝʥ ʙʽʨץʘʪʘʨ 

̔ ʨʘʤʳʥʜʘ ʢʦʣʣʘʛʝʥײץ ʳʪʪʘץʘʟʽʨʛʽ ʫʘפ .ʪʘʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳץʠʳʥʜʳץ ʙʘʨ 

ʰʠʢʽʟʘʪʪʳ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʜʝ ʧʘʡʜʘʣʘʥʫʜʳש ʥʝʛʽʟʛʽ ʪᴅʩʽʣʽ ʦʥʳ 

ʪʝʨʤʠʷʣʳץ ᴇשʜʝʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʥʳש ʙʘʨʳʩʳʥʜʘ ʢʦʣʣʘʛʝʥ ʛʠʜʨʦʣʠʟʽʥʽש 

ᴇʥʽʤʜʝʨʽ ʪװʟʽʣʝʜʽ. ʐʠʢʽʟʘʪʪʳ ᴇשʜʝʫʜʽש ʙײʣ ᴅʜʽʩʽ ʩʪʫʜʝʥʴ, ʟʝʣʴʮ ʩʠʷץʪʳ ʙʽʨץʘʪʘʨ 

ᴇʥʽʤʜʝʨʜʽ ᴇʥʜʽʨʫʜʝ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ [95]. 

ɼᴅʥʝʢʝʨ ײʣʧʘסʘ ʙʘʡ ʰʠʢʽʟʘʪʪʳ ᴇשʜʝʫʜʽש ʢʝʟ ʢʝʣʛʝʥ ᴅʜʽʩʽ ʘץʫʳʟʜʳש 

ʤʘʢʨʦʤʦʣʝʢʫʣʘʣʘʨʳʥ ײץʨʘʤʜʘʩ ʤʦʥʦʤʝʨʣʝʨʛʝ ʙᴇʣʫʽʥ ץʘʤʪʠʜʳ. ɸʣʳʥסʘʥ ʘץʫʳʟ 

ʛʠʜʨʦʣʠʟʘʪʪʘʨʳʥʳײץ שʨʘʤʳʥʜʘ ʧʦʣʠʧʝʧʪʠʜʪʝʨ ʞᴅʥʝ ʙʦʩ ʘʤʠʥץʳʰץʳʣʜʘʨʳ 

ʩʠʷץʪʳ ʙʠʦʣʦʛʠʷʣʳײץ ץʥʜʳ ץʦʩʳʣʳʩʪʘʨ ʙʦʣʘʜʳ [96]. 

ɼᴅʥʝʢʝʨ ײʣʧʘסʘ ʙʘʡ ʰʠʢʽʟʘʪʪʳ ᴇשʜʝʫʜʽש ʢʝʟ-ʢʝʣʛʝʥ ᴅʜʽʩʽ ʘץʫʳʟʜʳש 

ʤʘʢʨʦʤʦʣʝʢʫʣʘʣʘʨʳʥ ʦʥʳײץ שʨʘʤʳʥʘ ʢʽʨʝʪʽʥ ʤʦʥʦʤʝʨʣʝʨʛʝ ʜʝʡʽʥ ʙᴇʣʫʜʽ 

 ʫʳʟ ʛʠʜʨʦʣʠʟʘʪʪʘʨʳʥʜʘ ʧʦʣʠʧʝʧʪʠʜʪʝʨ ʤʝʥ ʙʦʩץʘʥ ʘסʘʨʘʩʪʳʨʘʜʳ. ɸʣʳʥץ

ʘʤʠʥץʳʰץʳʣʜʘʨʳ ʩʠʷץʪʳ ʙʠʦʣʦʛʠʷʣʳײץ ץʥʜʳ ץʦʩʳʣʳʩʪʘʨ ʙʘʨ. ʄײʥʜʘʡ 

ᴇʥʽʤʜʝʨʜʽ ʪʝʢ ʪʘʤʘץ ᴇʥʝʨʢᴅʩʽʙʽʥʜʝ ץʦʣʜʘʥʫʤʝʥ ʰʝʢʪʝʣʤʝʡʜʽ, ʩʦʥʳʤʝʥ ץʘʪʘʨ  

ʢʦʣʣʘʛʝʥʥʽץ שʘʡʪʘ ᴇשʜʝʫ ᴇʥʽʤʜʝʨʽ ʤʝʜʠʮʠʥʘʜʘ ʞʘʨʘʣʘʨ ʤʝʥ ʢװʡʽʢʪʝʨʜʽ ʝʤʜʝʫʜʝ, 



 
 
 
 

 29 

ʩʦʥʜʘʡ-ʘץ, ʢʦʩʤʝʪʦʣʦʛʠʷʜʘ ʢʨʝʤʜʝʨʜʽײץ שʨʘʤʜʘʩ ʙᴇʣʽʛʽ ʨʝʪʽʥʜʝ ʩᴅʪʪʽ 

 .ʦʣʜʘʥʳʣʘʪʳʥʳ ʪʫʨʘʣʳ ᴅʜʝʙʠ ʤᴅʣʽʤʝʪʪʝʨ ʙʘʨ [97]ץ

Mora L. ʞᴅʥʝ ʪ.ʙ. [98], Rezaharsamto B. ʞᴅʥʝ Subroto E. [99] ʟʝʨʪʪʝʫʣʝʨʽ 

ʩʦסשʳ ʫʘץʳʪʪʘ ʘץʫʳʟ ʧʨʝʧʘʨʘʪʪʘʨʳʥ ᴇʥʜʽʨʫʜʝ ʢʦʣʣʘʛʝʥʛʝ ʙʘʡ ʩʫʙᴇʥʽʤʜʝʨʜʽ 

 ʪʳ ʜᴅʥʝʢʝʨץʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ʂʦʣʣʘʛʝʥ ʩʠʷסʣʢʝʥ ʥʘʟʘʨ ʘʫʜʘʨʳʣװ ʘסʦʣʜʘʥʫץ

ʘץʫʳʟʜʘʨ ʩװʡʝʢ ʤʦʨʬʦʛʝʥʜʽʢ ʘץʫʳʟʳʥʳש ʞʝʪʢʽʟʽʣʫʽʥʝ, ʙʠʦʣʦʛʠʷʣʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ ʞᴅʥʝ ʩװʡʝʢʪʽש ʵʢʪʦʧʠʷʣʳץ ʪװʟʽʣʫʽʥʝ ʦש ᴅʩʝʨ ʝʪʽʧ, ʩװʡʝʢʪʽש ʙʽʪʫʽʥ 

ʞʘץʩʘʨʪʘʜʳ [96]. ɸʟʳץ-ʪװʣʽʢʪʽ ʙʘʡʳʪʫסʘ ʢʝʣʝʪʽʥ ʙʦʣʩʘץ, ʝʪ ʝʢʽʥʰʽʣʽʢ 

ʰʠʢʽʟʘʪʪʘʨʳ ʤʘשʳʟʜʳ ʘʤʠʥץʳʰץʳʣʜʘʨ, ʤʠʥʝʨʘʣʜʘʨ ʞᴅʥʝ ʜᴅʨʫʤʝʥʜʝʨ ʩʠʷץʪʳ 

 .ʪʘʤʘʰʘ ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ[97, 98, 99, 100] שʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳץ

ᴄʜʝʪʪʝ, ʝʪ ʩʝʢʽʣʜʽ ʞʘʥʫʘʨ ʪʝʢʪʝʩ ᴇʥʽʤʜʝʨʜʝʥ   ʙʠʦʘʢʪʠʚʪʽ ʧʝʧʪʠʜʪʝʨ ʘʣʫסʘ 

 ʛʠʜʨʦʣʠʟʜʽ ץʦʣʜʘʥʳʣʘʪʳʥ ᴅʜʽʩʢʝ ʙʘʡʣʘʥʳʩʪʳ ʬʝʨʤʝʥʪʘʪʠʚʪʽ ʥʝʤʝʩʝ ʤʠʢʨʦʙʪʳץ

ʞʠʽ ʧʘʡʜʘʣʘʥʘʜʳ [101]. 

ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʪʘʨʳʥ ʝʪ ʘץʫʳʟʜʘʨʳʥʘʥ ʛʠʜʨʦʣʠʟ, ץʘʡʥʘʪʫ ʥʝʤʝʩʝ 

ʬʝʨʤʝʥʪʪʝʫ ʘʨץʳʣʳ ʘʣʫסʘ ʙʦʣʘʜʳ [102]. ɸץʫʳʟʜʘʨʜʳ ʛʠʜʨʦʣʠʟʜʝʫ װʰʽʥ 

ʧʨʦʪʝʦʣʠʪʠʢʘʣʳץ ʬʝʨʤʝʥʪʪʝʨʜʽ ץʦʣʜʘʥʫ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʪʘʨʳʥ ᴇʥʜʽʨʫʜʽש ʝש 

ʧʨʘʢʪʠʢʘʣʳץ ʪᴅʩʽʣʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [103]. ʌʝʨʤʝʥʪʘʪʠʚʪʽ ʛʠʜʨʦʣʠʟ ʢʝʣʝʩʽ 

ʞʘסʜʘʡʣʘʨʜʘ ʞװʨʝʜʽ: ʨʅ 6-8, 40Á- 60 ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ, ʙײʣ ʘʤʠʥץʳʰץʳʣʜʘʨʳ-

ʥʳש ʙײʟʳʣʫʳ ʤʝʥ ᴇʟʛʝʨʫʽ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʞʘסʳʤʩʳʟ ʨʝʘʢʮʠʷʣʘʨ ʙʦʣʘʪʳʥ 

ʞʘסʜʘʡʣʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳʥ ʙʦʣʜʳʨʤʘʡʜʳ. ɹʝʣʩʝʥʜʽ ʧʝʧʪʠʜʪʽʢ ʬʨʘʛʤʝʥʪʪʝʨ 

ʧʨʦʪʝʦʣʠʪʠʢʘʣʳץ ʳʜʳʨʘʫ ʘʨץʳʣʳ ʪʘסʘʤʜʳץ ʘץʫʳʟʜʘʨʜʘʥ ʙᴇʣʽʥʽʧ ʘʣʳʥʘʜʳ. 

ʌʝʨʤʝʥʪʘʪʠʚʪʽ ʛʠʜʨʦʣʠʟ ʘʨץʳʣʳ ʘʣʳʥסʘʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥʜʘסʳ 

ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳײץ שʨʘʤʳ ʙʘʩʪʘʧץʳ ʰʠʢʽʟʘʪʪʳש ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש 

 .ʨʘʤʳʤʝʥ ʙʽʨʜʝʡ ʙʦʣʘʜʳ [104]ײץ

ɻʠʜʨʦʣʠʟ ʘץʫʳʟʜʘʨʜʳש ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ᴇʟʛʝʨʪʝʜʽ, ʦʣʘʨʜʳש 

ʵʤʫʣʴʛʠʨʣʝʫ, ʳʣסʘʣ ʙʘʡʣʘʥʳʩʪʳʨʫ ץʘʩʠʝʪʪʝʨʽ ʤʝʥ ʝʨʽʛʽʰʪʽʛʽʥ ʞʘץʩʘʨʪʘʜʳ, ʙײʣ 

ʦʥʳ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥʽײץ שʨʘʤʳʥʜʘ ץʦʣʜʘʥʫסʘ ʳסשʘʡʣʳ ʝʪʝʜʽ. Ahhmed A. M., ʧʝʥ 

Muguruma, M. [105], Arihara, K. [106], Lafarga, T. ʤʝʥ Hayes, M. [107] ʞʘשʘ 

ʬʫʥʢʮʠʦʥʘʣʜʳ ʝʪ ᴇʥʽʤʜʝʨʽʥ ʞʘʩʘʫ װʰʽʥ ʦʩʳʥʜʘʡ ʛʠʜʨʦʣʠʟʘʪʪʘʨʜʳ ץʦʣʜʘʥʫ 

ʳץʪʠʤʘʣʜʳסʳʥ ץʘʨʘʩʪʳʨʜʳ. ɸץʫʳʟ ʧʝʧʪʠʜʪʝʨʽ ʢᴇʧ ʬʫʥʢʮʠʷʣʳ ʞᴅʥʝ 

ʜʝʥʩʘʫʣʳץʪʳ ʥʳסʘʡʪʫסʘ, ʜʝʥʝʥʽש ᴅʨʪװʨʣʽ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʬʫʥʢʮʠʷʣʘʨʳʥʘ ʳץʧʘʣ 

ʝʪʝʜʽ [108].  

ʌʫʥʢʮʠʦʥʘʣʜʳ ʪʘʤʘץʪʘʥʫ ᴇʥʽʤʜʝʨʽʥʜʝ ʪʝʢ ʧʘʡʜʘʣʳ ʟʘʪʪʘʨ ʙʘʨ, 

 ʘʫʽʧʩʽʟ ʙʦʣʳʧץ ʣʜʝʤװʞᴅʥʝ ʤ ץʦʩʳʣʳʩʪʘʨ ʞʦץ ץʨʘʤʳʥʜʘ ʟʠʷʥʜʳ ʭʠʤʠʷʣʳײץ

ʢʝʣʝʜʽ. ʌʫʥʢʮʠʦʥʘʣʜʳ ᴇʥʽʤʜʝʨʜʽ ᴇʥʜʽʨʫʜʝ, ᴅʜʝʪʪʝ, ᴇʩʽʤʜʽʢ ʥʝʤʝʩʝ ʞʘʥʫʘʨ 

ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ ᴇʥʜʽʨʫʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʧʘʡʜʘʣʳ ʪʘʙʠסʠ ץʘʩʠʝʪʪʝʨʜʽ ʙʘʨʳʥʰʘ 

ʩʘץʪʘʫסʘ ʞᴅʥʝ ʞʘץʩʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʙʽʨʝʛʝʡ ʙʠʦʪʝʭʥʦʣʦʛʠʷʣʘʨ 

 ʘʤסʳ, ʬʫʥʢʮʠʦʥʘʣʜʳ ʪʘסʘʤʜʘʨʜʘʥ ʘʡʳʨʤʘʰʳʣʳסʥʜʝʣʽʢʪʽ ʪʘװʦʣʜʘʥʳʣʘʜʳ. ʂץ

 ʙʝʣʩʝʥʜʽ ץʳʟʜʳ ʙʠʦʣʦʛʠʷʣʳשʜʝʩʪʽʨʽʣʛʝʥ  ʤʘשʩʳ ʪʝץʘʰʘʥ ʞʘץʨʘʤʳʥʜʘ ᴅʨײץ

ʟʘʪʪʘʨ ʙʘʨ [109]. 

ʉʦʥʜʳץʪʘʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʪʘʨʳʥ ʘʨʥʘʡʳ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥʜʝ, 

ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʪʘסʘʤʜʘʨʜʘ, ʜʝʥʝ ʩʘʣʤʘסʳʥ ʪᴇʤʝʥʜʝʪʫʛʝ ʘʨʥʘʣסʘʥ ʜʠʝʪʘʣʳץ 
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ʪʘסʘʤʜʘʨʜʘ, ʘʩץʘʟʘʥ-ʽʰʝʢ ʘʫʨʫʣʘʨʳʥ ʝʤʜʝʫʛʝ ʞᴅʥʝ ʝʤʜʝʫʛʝ ʘʨʥʘʣסʘʥ ᴇʥʽʤʜʝʨʜʝ 

 .ʙʘʨ [110] ץʫʰʳʣʳסʳʟʳץ ʘסʦʣʜʘʥʫץ

ʂʦʣʣʘʛʝʥ ʛʠʜʨʦʣʠʟʘʪʳ ʢᴇʧʪʝʛʝʥ ʞʳʣʜʘʨ ʙʦʡʳ ʦʩʪʝʦʧʦʨʦʟסʘ ץʘʨʩʳ 

ʢװʨʝʩʪʝ ʢʝץ שʦʣʜʘʥʘʜʳ. ʆʥʳ, ʝש ʘʣʜʳʤʝʥ, ʦʩʪʝʦʧʦʨʦʟʙʝʥ ʘʫʳʨʘʪʳʥ ʥʘʫץʘʩʪʘʨ 

 ,ʘʨʘʤʘʩʪʘʥץ ʘʥסʽʣʜʝʛʝʥʽʥ ʩʝʟʝʜʽ. ʆʩʳשʝʜᴅʫʽʨ ʙᴇʣʽʛʽ ʞʝ שʘʙʳʣʜʘʧ, ʦʣʘʨʜʳץ

ʢʦʣʣʘʛʝʥ ʛʠʜʨʦʣʠʟʘʪʳʥʳש ʘסʟʘסʘ ᴅʩʝʨʽ ʪʫʨʘʣʳ ʟʝʨʪʪʝʫʛʝ ʪʳʨʳʩʘʪʳʥ ʢᴇʧʪʝʛʝʥ 

ʩײʨʘץʪʘʨ װʥʝʤʽ ʧʘʡʜʘ ʙʦʣʘʜʳ [111]. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ, ʪʽʨʝʢ-ץʠʤʳʣ ʘʧʧʘʨʘʪʳ ʘʫʨʫʣʘʨʳʥʳץ שʘʫʧʽʥ ʘʟʘʡʪʫסʘ 

ʞᴅʥʝ ʘʣʜʳʥ ʘʣʫסʘ ʘʨʥʘʣסʘʥ, ʩʦʥʜʘʡ-ʘץ ʘʜʘʤʜʘʨʜʳש, ʦʥʳש ʽʰʽʥʜʝ ץʘʨʪ ʞᴅʥʝ ʝʛʜʝ 

ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש ʪʘʤʘץʪʘʥʫ ײץʨʳʣʳʤʳʥ ʞʘץʩʘʨʪʫ ʤʘץʩʘʪʳʥʜʘ 

ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʝʪ ᴇʥʽʤʜʝʨʽʥ ᴅʟʽʨʣʝʫ ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ, ʦʩʳʥʜʘʡ ʘʨʥʘʡʳ 

ʙʘסʳʪʪʘסʳ ᴇʥʽʤʜʝʨʜʽש ʘʩʩʦʨʪʠʤʝʥʪʽʥ ʢʝשʝʡʪʫʛʝ ʞᴅʥʝ ʝʪ ᴇʥʝʨʢᴅʩʽʙʽʥʽש 

ʨʝʩʫʨʩʪʘʨʳʥ ʥʝײסʨʣʳʤ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 

1.4 ɻʝʨʦʧʨʦʪʝʢʪʦʨʣʳץ ץʘʩʠʝʪʪʝʨʽ ʙʘʨ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ʪʘʣʜʘʫ 

ʂᴇʧʪʝʛʝʥ סʘʣʳʤʜʘʨ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨסʘ ץʘʞʝʪ ʛʝʨʦʧʨʦʪʝʢʪʦʨʣʘʨʜʳש, 

ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʣʘʨʜʳש, ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨʜʳש ʢᴇʟʽ ʨʝʪʽʥʜʝ ᴇʩʽʤʜʽʢʪʝʨʜʽש 

ʙʠʦʧʦʪʝʥʮʠʘʣʳʥ ʟʝʨʪʪʝʫʤʝʥ ʩᴅʪʪʽ ʘʡʥʘʣʳʩʘʜʳ. 

ʄʳʩʘʣʳ, תʥʜʽʩʪʘʥʜʘ ᴇʩʽʤʜʽʢ ʪʝʢʪʝʩ ʜᴅʨʽʣʽʢ ʟʘʪʪʘʨ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ 

ʩʘʣʘʩʳʥʳש ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴄʩʽʨʝʩʝ ᴅʨʪװʨʣʽ װʥʜʽ 

ᴇʩʽʤʜʽʢʪʝʨʽʥʝʥ ʞʘʩʘʣסʘʥ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨ ᴇʥʽʤʜʝʨʽʥʽש ʩʝʢʪʦʨʳ ײʩʳʥʳʣסʘʥ 

[112]. 

Baliga, M. S., Meera, S. ɿʝʨʪʪʝʫʣʝʨʽ ʙʦʡʳʥʰʘ ץʘʨʪʘʶ, ʘסʟʘ ʤװʰʝʣʝʨʽ 

ʬʫʥʢʮʠʷʩʳʥʳװ שʜʝʤʝʣʽ ʪᴇʤʝʥʜʝʫʽ, ʨʝʛʝʥʝʨʘʮʠʷʥʳש ʢʝʰʽʛʫʽ ʞᴅʥʝ ʞʘʩץʘ 

ʙʘʡʣʘʥʳʩʪʳ ʘʫʨʫʣʘʨʜʳש ʜʘʤʫʳ ʙʦʣʘʪʳʥ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡ ʢᴇʧ ʬʘʢʪʦʨʣʳ 

ʧʨʦʮʝʩʩ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʦʩ ʨʘʜʠʢʘʣʜʘʨ ץʘʨʪʘʶʜʳ ʙʘʩʪʘʡʜʳ/ʢװʰʝʡʪʝʜʽ, ʘʣ 

ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨ ʤʝʥ ʬʠʪʦʭʠʤʠʷʣʳץ ʟʘʪʪʘʨ ץʘʨʪʘʶסʘ ץʘʨʩʳ ץʘʩʠʝʪʪʝʨʛʝ ʠʝ. ɹײʣ 

ʧʨʝʧʘʨʘʪʪʘʨ ʩʦʥʳʤʝʥ ץʘʪʘʨ ʞʘץʩʳ ʩʝʨʛʽʪʝʪʽʥ, ʞʘʩʘʨʪʘʪʳʥ, 

ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʣʘʨ ʞᴅʥʝ ʘʜʘʧʪʦʛʝʥʜʝʨ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ [13].  
 ʘʨʪʘʶ ʤʝʥץ ʘʣʳʤʜʘʨʳ P.G. Xiao, S.T. Xing ʞᴅʥʝ L.W. Wang ʝʨʪʝס ʳʪʘʡפ

 ʦʣʜʘʥʳʣʫʳʥץ שʘʣʜʳʥ ʘʣʫ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨʜʽ שʨʫʜʽװᴇʤʽʨ ʩ ץʟʘײ

ʪʝʨʝש ʟʝʨʪʪʝʡʜʽ, ʦʣʘʨʜʳש ʘʨʘʩʳʥʜʘ ʜᴅʩʪװʨʣʽ ʪװʨʜʝ  ץʘʩץʳʨ ʞʠʜʝʛʽ, ʌʘʣʣʦʧʠʷ 

ʪʘʤʳʨʳ, ʛʘʥʦʜʝʨʤʘ ץʦʣʜʘʥʳʣʘʜʳ [14]. 

ɽʛʜʝ ʞʘʩʪʘסʳ ʞᴅʥʝ ץʘʨʪ ʘʜʘʤʜʘʨʜʳש ʨʘʮʠʦʥʳʥʜʘ ʢᴇʤʽʨʩʫʣʘʨʜʳװ שʣʝʩʽ 

ʜʠʝʪʘʥʳש ʞʘʣʧʳ ʵʥʝʨʛʝʪʠʢʘʣʳײץ ץʥʜʳʣʳסʳʥʳײץ 55-60% שʨʘʫʳ ʢʝʨʝʢ. ɽʛʜʝ 

ʞʘʩʪʘסʳ ʞᴅʥʝ ץʘʨʪ ʘʜʘʤʜʘʨʜʘ ʘʤʠʣʘʟʘʣʘʨʜʳש ʙʝʣʩʝʥʜʽʣʽʛʽ ʘʡʪʘʨʣʳץʪʘʡ ʞʦסʘʨʳ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʢװʨʜʝʣʽ ʢᴇʤʽʨʩʫʣʘʨʜʳש (ʢʨʘʭʤʘʣʜʳש) װʣʝʩʽʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ 

ʦʩʳ ʪʦʧʪʳש ʨʘʮʠʦʥʳʥʜʘ ץʘʨʘʧʘʡʳʤ ʢᴇʤʽʨʩʫʣʘʨʜʳש (ץʘʥʪʪʳש) װʣʝʩʽʥ ʘʟʘʡʪʫ 

ʙʦʡʳʥʰʘ ײʩʳʥʳʩʪʘʨ ʞʘʩʘʣʜʳ. ɹײʣ ʤᴅʩʝʣʝʥʽ ʩʦסשʳ ʫʘץʳʪʪʘ ʩװʪ ʧʝʥ ᴇʩʽʤʜʽʢ 

ʰʠʢʽʟʘʪʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ᴅʟʽʨʣʝʥʛʝʥ ᴇʥʽʤʜʝʨ ʰʝʰʝʜʽ: ʩװʪ ʩʘʨʳʩʫʳ, ʙʠʜʘʡ 

 ץʤʳײץʘʨʘץ ;ʪʪʝʥװʘʥ ʤʘʡʩʳʟ ʩסʘʥ ʘʰʳʪʳʣסʦʩʳʣץ ʳ ʥʝʛʽʟʽʥʜʝ; ʙʠʜʘʡ ʢʝʙʝʛʽסʨʳײ

ʥʝʤʝʩʝ ʞʘʨʤʘ ץʦʩʳʣסʘʥ ʤʘʡʩʳʟ ʩװʟʙʝ; ץʘʨʘײץʤʳץ ʧʝʥ ʪʘʨʳ ʪץײʳʤʳʥʘʥ ʘʣʳʥסʘʥ 

ʩʳסʳʥʜʳʤʝʥ , ʞʘʨʤʘ ײʥʳʤʝʥ (ʙʠʜʘʡ, ʞװʛʝʨʽ, ץʘʨʘײץʤʳץ, ʩײʣʳ, ʪʘʣʰʳץ) [113]. 
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ɽʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤ ʘסʟʘʩʳʥʳש ʠʤʤʫʥʜʳץ ץʦʨסʘʥʳʩʳʥ ʥʳסʘʡʪʫ װʰʽʥ 

ʘʩץʘʟʘʥ-ʽʰʝʢ ʞʦʣʜʘʨʳʥʳש ʤʠʢʨʦʬʣʦʨʘʩʳʥ ץʘʣʳʧץʘ ʢʝʣʪʽʨʫ ᴇʪʝ ʤʘשʳʟʜʳ, ʦסʘʥ 

ʩװʪ ץʳʰץʳʣʳ ʙʘʢʪʝʨʠʷʣʘʨʳʥʳש ᴇʩʫʽʥʝ ץʦʣʘʡʣʳ ʞʘסʜʘʡ ʞʘʩʘʡʪʳʥ 

ʬʫʥʢʮʠʦʥʘʣʜʳ ʘʰʳʪʳʣסʘʥ ʩװʪ ᴇʥʽʤʜʝʨʽʥ ʪײʪʳʥʫ ʘʨץʳʣʳ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʜʳ. 

 ᴇʟʛʝʨʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ שʙʝʣʩʝʥʜʽʣʽʛʽʥʽ שʡʝʣʝʨʜʽװʘʥ ʢʝʟʜʝ ʬʝʨʤʝʥʪʪʽʢ ʞסʘʨʪʘʡפ

ʜᴅʨʫʤʝʥʜʽʢ ʞʝʪʢʽʣʽʢʩʽʟʜʽʢ ʧʘʡʜʘ ʙʦʣʘʜʳ. ʉʦʥʳʤʝʥ, ʦʩʪʝʦʧʦʨʦʟʜʳש ʘʣʜʳʥ ʘʣʫ 

ʞᴅʥʝ ʝʤʜʝʫ װʰʽʥ ʩװʪ ᴇʥʽʤʜʝʨʽ ʢʘʣʴʮʠʡʤʝʥ ʙʘʡʳʪʳʣסʘʥ. ʆʤʙʳ סʘʣʳʤʜʘʨʳ 

ʢʘʣʴʮʠʡ ʣʘʢʪʘʪʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʧʘʩʪʝʨʣʝʥʛʝʥ ʙʘʡʳʪʳʣסʘʥ ʩװʪ ʧʝʥ ʡʦʛʫʨʪ 

ᴇʥʜʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʞʘʩʘʜʳ. ᴆʥʽʤʤʝʥ ʘʥʪʠʘʥʝʤʠʷʣʳץ ʞᴅʥʝ ʛʠʧʦʢʘʣʴʮʠʡʛʝ 

 ʨʘʤʳ ʤʝʥ ʜᴅʨʫʤʝʥ-ʤʠʥʝʨʘʣʜʳײץ ʰʽʥ ʬʠʪʦʵʢʩʪʨʘʢʪʽʣʝʨװ ʘʩʠʝʪʪʝʨʜʽ ʘʣʫץ ʘʨʩʳץ

ʢʝʰʝʥʽ ʙʘʨ ʩװʟʙʝ ʤʝʥ ʩʘʨʳʩʫʜʘʥ (ʩʘʨʳ ʤʘʡ ʥʝʤʝʩʝ ʤʘʡʩʳʟ ʩװʪ) ʩװʪ-ʘץʫʳʟ ᴇʥʽʤʽ 

ʞʘʩʘʣʜʳ [37]. 

 ʜʝʤʝʥʮʠʷʥʳ, ɸʣʴʮʛʝʡʤʝʨ שʘʥ ʘʜʘʤʜʘʨʜʳסʘʨʪʘʡץ ʟʝʨʪʪʝʫʰʽʣʝʨ ץʳʪʘʡʣʳפ

ʘʫʨʫʳʥ ʝʤʜʝʫʜʝ ץʳʪʘʡʣʳץ Fuzhisan ᴇʩʽʤʜʽʛʽʥʽש ʩʫ ʵʢʩʪʨʘʢʪʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ 

ʧʨʝʧʘʨʘʪʪʳש ʥʝʡʨʦʛʝʥʝʟʜʽ ʙʝʣʩʝʥʜʽʨʫ ʘʨץʳʣʳ ʪʠʽʤʜʽʣʽʛʽʥ ʜᴅʣʝʣʜʝʡʜʽ.  ʉʦʥʳʤʝʥ 

 ʘץʘʣʘʨʳ ʞʘʩץʘʣʳʤʜʘʨʳ M.-S. Yu, S. K.-Y. Leung ʞᴅʥʝ ʙʘʩס ʳʪʘʡפ ,ʘʪʘʨץ

ʙʘʡʣʘʥʳʩʪʳ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʪʽ ʘʫʨʫʣʘʨʜʳש ʜʠʥʘʤʠʢʘʩʳʥʜʘ ʪʦʢʩʠʥʜʝʨʛʝ 

 ᴅʩʝʨ ʝʪʝʪʽʥ ɸʣʴʮʛʝʡʤʝʨ ʘʫʨʫʳʥ ץʘ ʪᴅʫʝʣʜʽ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʣʳסʘʨʩʳ ʜʦʟʘץ

ʝʤʜʝʫʜʝ ץʘʩץʳʨ ʞʠʜʝʛʽʥʽץ שʦʣʜʘʥʫ ʪʠʽʤʜʽʣʽʛʽʥ ʟʝʨʪʪʝʡʜʽ  [114].  

ɿʝʨʪʪʝʫʰʽʣʝʨ E. Ntchapda, A. Djedouboum ʘʜʘʤʜʘʨʜʘסʳ ʘʪʝʨʦʩʢʣʝʨʦʟʜʳ 

ʝʤʜʝʫʜʝ ʞᴅʥʝ ʘʣʜʳʥ ʘʣʫʜʘ ʪʘʫ ʬʠʢʫʩʳʥʳש (Ficus glumosa) ʪʠʽʤʜʽʣʽʛʽʥ 

ʘʥʳץʪʘʜʳ, ʙײʣ ʘʪʝʨʦʩʢʣʝʨʦʪʠʢʘʣʳץ ʘʦʨʪʘ ʙʣʷʰʢʘʣʘʨʳʥʳש ʪװʟʽʣʫʽʥʽש 

ʪᴇʤʝʥʜʝʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ [115]. 

ɹʽʨʥʝʰʝ ʟʝʨʪʪʝʫʣʝʨ ʧʦʨʪʫʣʘʢʪʳש Portulaca oleracea L.  ץʦʨʝʢʪʽʢ, ʜᴅʨʽʣʽʢ 

ʞᴅʥʝ ʬʠʪʦ-ʤʝʜʠʘʪʦʨʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ᴇʪʝ ʤʘשʳʟʜʳ ʝʢʝʥʽʥ 

ʢᴇʨʩʝʪʝʜʽ [116]. 

ʆʥʳש ʞʘʧʳʨʘץʪʘʨʳʥʜʘ ʰʘʤʘʤʝʥ 300-400 ʤʛ ʘʣʴʬʘ-ʣʠʥʦʣʝʥ ץʳʰץʳʣʳ, 

12,2 ʤʛ Ŭ-ʪʦʢʦʬʝʨʦʣ, 26,6 ʤʛ ʘʩʢʦʨʙʠʥ ץʳʰץʳʣʳ, 1,9 ʤʛ ɓ-ʢʘʨʦʪʠʥ ʞᴅʥʝ 100 ʛ  

ʩʘʣʤʘץץʘ 14,8 ʤʛ ʛʣʫʪʘʪʠʦʥ ʙʘʨ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ [117]. ʇʦʨʪʫʣʘʢ ʩʦʥʳʤʝʥ 

 ,ʳʣʜʘʨ, ʘʥʪʦʮʠʘʥʠʥʜʝʨץʳʰץ ,ʘʪʘʨ ʘʣʢʘʣʦʠʜʪʘʨ, ʢʘʪʝʭʦʣʘʤʠʥʜʝʨץ

ʬʣʘʚʦʥʦʠʜʪʘʨ ʩʠʷץʪʳ ʘʨʥʘʡʳ ʤʝʪʘʙʦʣʠʪʪʝʨʜʽש ʤʘשʳʟʜʳ ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɹײʣ ʤʝʪʘʙʦʣʠʪʪʝʨʜʽש ʢʝʡʙʽʨʽʥʽש ʜʝʥʩʘʫʣʳץץʘ ʧʘʡʜʘʩʳ ʙʘʨ ʝʢʝʥʜʽʛʽ 

ʜᴅʣʝʣʜʝʥʜʽ[118,119]. 

ʊʦʪrסʫ ʩʪʨʝʩʩʽʥʽש ʞʦסʘʨʳʣʘʫʳʥ סʘʣʳʤʜʘʨ ץʘʨʪʘʶʜʳש ʥʝʛʽʟʛʽ ʩʝʙʝʙʽ 

ʨʝʪʽʥʜʝ ʞʠʽ ץʘʨʘʩʪʳʨʘʜʳ. ɹʦʩ ʨʘʜʠʢʘʣʜʘʨʜʳש ʙʝʣʩʝʥʜʽʣʽʛʽ ʪʦʪʳסʫ-

ʪʦʪʳץʩʳʟʜʘʥʫ ʙʘʣʘʥʩʪʘʨʳʥʳש ʞʘʩʫʰʘ ʽʰʽʣʽʢ ʜʝשʛʝʡʣʝʨʽʥʽש ʙʽʨʪʽʥʜʝʧ 

ʙײʨʤʘʣʘʥʫʳʥ ʘʥʳץʪʘʡʜʳ. ɾʘʧʦʥʜʳץ ʟʝʨʪʪʝʫʰʽʣʝʨ A. Satoh, T. Yokozawa ʞᴅʥʝ 

ʙʘʩץʘʣʘʨʳ ʘʜʘʤ ʘסʟʘʩʳʥʜʘסʳ ʘʥʪʠʦʢʩʠʜʘʥʪ ʨʝʪʽʥʜʝ Kangen-Karyu ʰʘʣʬʝʡ 

ʩʳסʳʥʜʳʩʳʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ʟʝʨʪʪʝʡ ʦʪʳʨʳʧ, ʙʘʫʳʨ ײʣʧʘʣʘʨʳʥʜʘ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩ-ʤʫʪʘʟʘ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳ ʬʝʨʤʝʥʪʪʝʨʽʥʽש ʞᴅʥʝ ʙװʡʨʝʢ 

 ʣײʪʘʜʳ, ʙץʰʝʡʪʝʪʽʥ ᴅʩʝʨʽʥ ʘʥʳװʢ שʳ ʛʣʫʪʘʪʠʦʥ ʧʝʨʦʢʩʠʜʘʟʘʥʳסʣʧʘʣʘʨʳʥʜʘײ

ʙʘʫʳʨ  ʤʘʡʣʘʨʳʥʳש ʘʩץʳʥ ʪʦʪʳסʫ ʜʝשʛʝʡʽʥ ʪᴇʤʝʥʜʝʪʝʜʽ [120]. 
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ʆשʪװʩʪʽʢ ʂʦʨʝʷ סʘʣʳʤʜʘʨʳ T. Ramesh, S.W. Kim, J.H. Sung, S.Y. Hwang, 

S.H. Sohn, S.K. Yoo ʞᴅʥʝ S.K. Kim ʪᴅʞʽʨʠʙʝʣʽʢ ʪװʨʜʝ ʙʘʫʳʨʜʘ, ʙװʡʨʝʢʪʝ, 

ʞװʨʝʢʪʝ ʞᴅʥʝ ᴇʢʧʝʜʝ ʤʘʡʣʘʨʜʳש ʘʩץʳʥ ʪʦʪʳסʫʳʥ ʪʝʞʝʡʪʽʥ ʬʝʨʤʝʥʪʪʝʣʛʝʥ 

ʞʝʥʴʰʝʥʴ ʩʳסʳʥʜʳʩʳʥʳש ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʢᴇʨʩʝʪʪʽ [121]. 

 .ʥʜʽ ʟʝʨʪʪʝʫʰʽʣʝʨʽ M. Subathra, S. Shila, M. A. Devi ʞᴅʥʝ Cת

Panneerselvam ʘʟʠʷʣʳץ ʮʝʥʪʝʣʣʘ ʩʳסʳʥʜʳʩʳʥʳש ʤʠ ץʳʨʪʳʩʳʥ ʞᴅʥʝ ʤʠʰʳץʪʳ 

ʞʘʩ ײʣסʘʶʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʪʦʪʳסʫ ʟʘץʳʤʜʘʥʫʳʥʘʥ ץʦʨסʘʫʜʘסʳ ʙʝʣʩʝʥʜʽ 

ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʣʳץ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʜʽ. ʆʣʘʨ ʧʘʡʜʘ ʙʦʣסʘʥ ʙʦʩ ʨʘʜʠʢʘʣʜʘʨ ʤʝʥ 

ʜʝʥʝʥʽש ʘʥʪʠʦʢʩʠʜʘʥʪʪʳ ץʦʨסʘʥʳʩ ʤʝʭʘʥʠʟʤʽ ʘʨʘʩʳʥʜʘסʳ ʪʝשʛʝʨʽʤʩʽʟʜʽʢ 

 ʣײʤʢʽʥ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʜʽ. ɹװᴇʣʽʤʽʥʝ ᴅʢʝʣʫʽ ʤ שʘʨʪʘʶ ʧʨʦʮʝʩʽʥʜʝ ʞʘʩʫʰʘʣʘʨʜʳץ

ʧʨʦʮʝʩʪʽ ʘʣʜʳʥ ʘʣʫ װʰʽʥ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʤʝʥ ʙʽʨʛʝ ʝʥʛʽʟʽʣʝʪʽʥ ץʦʩʳʤʰʘ ʪʠʽʤʜʽ 

ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨ ץʘʞʝʪ [122]. 

 שʘʨʪʘʶʜʳץ ʙʽʨʽ ʝʨʪʝ שʳʪʪʘʨʜʳסʳʣʳʤʠ ʙʘס ʘʟʽʨʛʽ ʛʝʨʦʥʪʦʣʦʛʠʷʜʘ ʥʝʛʽʟʛʽפ

ʘʣʜʳʥ ʘʣʫ ʪᴅʞʽʨʠʙʝʩʽʥʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʪʘʙʠסʠ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨʜʳש ʪʘʙʠסʘʪʳ 

ʤʝʥ ᴅʩʝʨ ʝʪʫ ʤʝʭʘʥʠʟʤʽʥ ʟʝʨʪʪʝʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʘʫʜ ɸʨʘʙʠʷʩʳʥʳש 

 ɽ ʞᴅʥʝ ʉ ,שʘʣʳʤʜʘʨʳ A. A. Korish ʞᴅʥʝ M.M. Arafah ʢʘʪʝʭʠʥʜʝʨʜʽס

ʜᴅʨʫʤʝʥʜʝʨʽʥʽש ʙװʡʨʝʢ ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽʥʜʝʛʽ ʪʦʪʳסʫ ʩʪʨʝʩʩʽʥ ʪᴇʤʝʥʜʝʪʫʜʝ, 

ʘʩʠʤʤʝʪʨʠʷʣʳץ ʜʠʤʝʪʠʣʘʨʛʠʥʠʥʥʽש ʞʠʥʘʣʫʳʥ ʙʦʣʜʳʨʤʘʫʜʘ, 

ʠʥʩʫʣʠʥʨʝʟʠʩʪʝʥʪʪʽʣʽʢʢʝ ʞᴅʥʝ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʪʝʨʦʩʢʣʝʨʦʪʠʢʘʣʳץ ᴇʟʛʝʨʽʩʪʝʨʛʝ 

 .ʨʫʜʘ ʪʠʽʤʜʽʣʽʛʽʥ ʜᴅʣʝʣʜʝʜʽ [123]ײʘʨʩʳ ʪץ

ʂᴇʧʪʝʛʝʥ סʳʣʳʤʠ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨʜʝ ʢʝʟʜʝʩʝʪʽʥ ʧʦʣʠʬʝʥʦʣʜʘʨʜʳש, 

ʪʦʢʦʬʝʨʦʣʜʘʨʜʳש, ʬʣʘʚʘʥʦʠʜʪʘʨʜʳש, ʫʙʠʭʠʥʦʥʜʘʨʜʳש ʞᴅʥʝ ʜᴅʨʫʤʝʥʜʝʨʜʽש 

ʪʦʪʳסʫסʘ ץʘʨʩʳ ץʘʩʠʝʪʪʝʨʽʥ ʨʘʩʪʘʡʜʳ. ɹײʣ ᴅʩʝʨʜʽש ʤʝʭʘʥʠʟʤʽ ʦʨʛʘʥʠʟʤʥʽש 

ʙʝʣʩʝʥʜʽ ʧʝʨʦʢʩʠʨʘʜʠʢʘʣʜʘʨʳʥʳש ʨʘʜʠʢʘʣסʘ ץʘʨʩʳ ʙʝʣʩʝʥʜʽʣʽʢʪʽש 

ʙʠʦʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨʳʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ, ʙײʣ ײʣʧʘʣʳץ 

ʤʘʡʣʘʨʜʳש ʨʘʜʠʢʘʣʜʳ ʪʦʪʳסʫʳʥ ʪʝʞʝʫʛʝ ᴅʢʝʣʝʜʽ [124]. 

ᴆʟ ʢʝʟʝʛʽʥʜʝ ʬʣʘʚʦʥʦʠʜʪʘʨʜʳש ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʤʝʭʘʥʠʟʤʽ ʛʠʩʪʘʤʠʥ ʤʝʥ 

ʛʠʩʪʘʤʠʥ ʪᴅʨʽʟʜʽ ʟʘʪʪʘʨʜʳש ʙʘʡʣʘʥʳʩʫʳʥ ʢװʰʝʡʪʝʜʽ. ɹײʣ ʞʘסʜʘʡʜʘ ʪʦʪʳסʫ-

ʪʦʪʳץʩʳʟʜʘʥʫ ʧʨʦʮʝʩʪʝʨʽʥ ʨʝʪʪʝʫʜʝ ʘʩʢʦʨʙʠʥ ץʳʰץʳʣʳ ʤʝʥ ʬʣʘʚʦʥʦʠʜʪʘʨʜʳש 

ᴅʩʝʨ ʝʪʫ ʩʠʥʝʨʛʠʷʩʳ ʪʠʽʤʜʽ, ʬʣʘʚʦʥʦʠʜʪʘʨ ʪʝʘʬʣʘʚʠʥ, ʢʚʝʨʮʝʪʠʥ ʞᴅʥʝ 

ʮʠʘʥʠʜʠʥ ʝש  ʞʦסʘʨʳ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʢʢʝ ʠʝ [125]. 
ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨʜʽ ץʦʣʜʘʥʫʜʳש ʦש ʪᴅʞʽʨʠʙʝʩʽʥ, ʦʣʘʨʜʳש ᴇʩʫ ʦʨʥʳ ʤʝʥ ץʦʣ 

ʞʝʪʽʤʜʽʣʽʛʽʥ, ʩʦʥʜʘʡ-ʘץ ʙʝʣʩʝʥʜʽ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽש ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ץʘʩʠʝʪʪʝʨʽʥ 

ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʙʘסʳʪʪʘסʳ ᴅʟʽʨʣʝʥʝʪʽʥ ᴇʥʽʤʜʝʨʜʽש 

ʨʝʮʝʧʪʫʨʘʣʘʨʳʥʜʘ ʢʝʣʝʩʽ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ ץʦʣʜʘʥʫסʘ ʪʦץʪʘʣʫ 

ʪʫʨʘʣʳ ʰʝʰʽʤ ץʘʙʳʣʜʘʥʜʳ: װʰ ʙᴇʣʽʢʪʝʥ ʪײʨʘʪʳʥ ʠʪʦʰʘסʘʥ, ʜᴅʨʽʣʽʢ ʩᴅʣʙʝʥ ʞᴅʥʝ 

ʞʘʣʙʳʟ ʞʘʧʳʨʘץʪʘʨʳ. ɹײʣ ᴇʩʽʤʜʽʢʪʝʨ ʭʠʤʠʷʣʳײץ ץʨʘʤʳ, ʬʠʟʠʦʣʦʛʠʷʣʳץ ᴅʩʝʨʽ, 

 שʳ ʦסʩʳ ʟʝʨʪʪʝʣʛʝʥ ʞᴅʥʝ ʛʝʨʦʥʪʦʣʦʛʠʷʜʘץʳʩʳʥʘʥ ʞʘסʨײʦʣʜʘʥʫ ᴅʜʽʩʪʝʨʽ ʪץ

ᴅʩʝʨʣʝʨʽ ʞʝʪʝʢʰʽ סʘʣʳʤʜʘʨʜʳש ʟʝʨʪʪʝʫʣʝʨʽʤʝʥ ʜᴅʣʝʣʜʝʥʛʝʥ. ɼᴅʩʪװʨʣʽ ʤʝʜʠʮʠʥʘ 

ʥᴅʪʠʞʝʣʝʨʽ ʩʦʥʳʤʝʥ ץʘʪʘʨ ʠʪʦʰʘסʘʥ ʰᴇʙʽʥʽש ʘʨʪʨʠʪ, ʧʦʜʘʛʨʘ ʞᴅʥʝ ʝʛʜʝ ʞʘʩʪʘסʳ 

ʘʜʘʤʜʘʨʜʘ ʞʠʽ ʢʝʟʜʝʩʝʪʽʥ ʙʘʩץʘ ʘʫʨʫʣʘʨʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ, ʘʣ 

ʩᴅʣʙʝʥ ʞʘʧʳʨʘץʪʘʨʳ ʜʝʥʝʛʝ ʞʘʩʘʨʪʘʪʳʥ, ץʘʣʧʳʥʘ ʢʝʣʪʽʨʝʪʽʥ ʞᴅʥʝ ʛʦʨʤʦʥʘʣʜʳ 

ᴅʩʝʨ ʝʪʝʜʽ. ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙײʣ ʪװʨʣʝʨʽ ʜʝ ʜᴅʣʝʣʜʝʥʛʝʥ ʛʝʨʦʧʨʦʪʝʢʪʦʨʣʳץ 
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 ʞᴅʥʝ שʘ ʞʘʪʘʪʳʥ ʉ, ɽ ʜᴅʨʫʤʝʥʜʝʨʽʥʽסʘʩʠʝʪʪʝʨʽ ʙʘʨ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨץ

ʬʣʘʚʦʥʦʠʜʪʘʨʜʳש ʙʘʡ ʢᴇʟʜʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [126]. 

ɸʩץʘʙʘץ ʪץײʳʤʳʥʳײ שʥʳʥʜʘ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש ʪʘʤʘץʪʘʥʫʳ װʰʽʥ 

 ʣײʜʝʡʽʥ ʙʘʨ. ɹ 40% שʫʳʟʜʳץʜʝʩʪʽʨʽʣʛʝʥ ʘשʳʣʜʘʨʳ ʙʦʡʳʥʰʘ ʪʝץʳʰץʘʞʝʪ ʘʤʠʥץ

 ,ʫʳʟʳʥʜʘ ʠʟʦʣʝʡʮʠʥ, ʤʝʪʠʦʥʠʥ ʞᴅʥʝ ʮʠʩʪʝʠʥ, ʣʝʡʮʠʥ, ʘʣʘʥʠʥץʘ שʥʥʳײ

ʛʣʫʪʘʤʠʥ, ʛʣʠʮʠʥ, ʣʠʟʠʥ, ʬʝʥʠʣʘʣʘʥʠʥ, ʚʘʣʠʥ, ʤʝʪʠʦʥʠʥ ʞᴅʥʝ ʪʨʝʦʥʠʥ ʩʠʷץʪʳ 

ʘʤʠʥץʳʰץʳʣʜʘʨʳ ʙʘʨ. ɹײʣ ײʥʥʳש ʞʦסʘʨʳ ʙʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʪʘסʘʤʜʳץ 

 ʨʘʤʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ʆʥʜʘ 50-ʜʝʥײץ ʝʨʝʢʰʝ ʤʠʥʝʨʘʣʜʳ שʳ ʤʝʥ ʦʥʳסʥʜʳʣʳײץ

ʘʩʪʘʤ ʤʘʢʨʦ ʞᴅʥʝ ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨ ʙʘʨ. ʆʣʘʨʜʳש ʽʰʽʥʜʝ ʤʳʨʳʰ, ʪʝʤʽʨ, 

ʤʘʛʥʠʡ, ʬʦʩʬʦʨ, ʢʘʣʴʮʠʡ, ʩʝʣʝʥ ʞʝʪʝʢʰʽ ʦʨʳʥ ʘʣʘʜʳ. ɸʩץʘʙʘץ ʪץײʳʤʳʥʳש 

 ʪʘʡʪʳʥץʘʩʠʝʪʪʝʨʽʥ ʘʥʳץ ʨʣʽ ʝʤʜʽʢװᴅʨʪ שʥʳʥʜʘ ʦʩʳ ʧʘʡʜʘʣʳ ᴇʩʽʤʜʽʢ ᴇʥʽʤʽʥʽײ

ʙʘʩץʘ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨ ʙʘʨ. ʉʦʥʜʘʡ-ʘץ, ʦʣ ʘʜʘʤ ʘסʟʘʩʳ װʰʽʥ 

ʤʘשʳʟʜʳ ʜᴅʨʫʤʝʥʜʝʨʜʽש ʞʦסʘʨʳ ײץʨʘʤʳʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ (ɽ, ɸ, ɺ1, ɺ2, ɺ3, ɺ4, 

ɺ6, ɺ9, ʉ ʞᴅʥʝ ʪ.ʙ.)  [127]. 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʩʫʩʳʥʜʘʨ ץʘʨʪʘʶסʘ ץʘʨʩʳ ʟʘʪʪʘʨʜʳײץ שʨʘʤʳʤʝʥ 

ʩʠʧʘʪʪʘʣʘʜʳ ï ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨ (ʘʩʢʦʨʙʠʥ ץʳʰץʳʣʳ, ɽ ʜᴅʨʫʤʝʥʽ, ʢʘʨʦʪʠʥ, 

ʢʘʨʦʪʠʥʦʠʜʪʘʨ, ʩʝʣʝʥ, ʬʣʘʚʦʥʦʠʜʪʘʨ), ʜᴅʨʫʤʝʥʜʝʨ, ʜʠʝʪʘʣʳץ ʪʘʣʰʳץʪʘʨ ʞᴅʥʝ 

ʙʘʩץʘ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨ. ɹײʣ "ɹʠʦʤʘʢʩ" ʩʝʨʠʷʩʳʥʜʘסʳ ʞʝʤʽʩʪʽ ʩװʪʪʽ 

ʢʦʢʪʝʡʣʴʜʝʨʽ, ʰʳʨʳʥʜʘʨ ʤʝʥ ʰʳʨʳʥʜʳ ʩʫʩʳʥʜʘʨ, çסʘʞʘʡʳʧ ʞʠʜʝʢè ʞʝʤʽʩ 

ʩʫʩʳʥʜʘʨʳ ʞᴅʥʝ ʪ. ʙ. 

ʆʩʳʣʘʡʰʘ, ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʙʘסʳʪʪʘסʳ ʬʫʥʢʮʠʦʥʘʣʜʳ ʪʘʤʘץʪʘʥʫ ᴇʥʽʤʜʝʨʽ ʝʛʜʝ 

ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש ʪʘʤʘץʪʘʥʫʳʥ ʦשʪʘʡʣʘʥʜʳʨʫסʘ, ʦʣʘʨʜʳש ʜʝʥʩʘʫʣʳסʳʥʳש 

ᴅʣʝʫʝʪʽʥ ʘʨʪʪʳʨʫסʘ, ʝʨʪʝ ץʘʨʪʘʶʜʳש ʜʘʤʫʳʥ ʪʦץʪʘʪʫסʘ, ʞʘʩץʘ ʪᴅʫʝʣʜʽ 

ʧʘʪʦʣʦʛʠʷʥʳ ʪʝʞʝʫʛʝ ʢʝש ʤװʤʢʽʥʜʽʢʪʝʨ ʘʰʘʜʳ. 

ɼʫʙʨʦʚʩʢʘʷ ʅ.ʆ., ʂʫʟʥʝʮʦʚʘ ʃ. ʀ. ʰʝʪʝʥ, ʠʪʤײʨʳʥ ʞᴅʥʝ ʜʦʣʘʥʘ ʞʝʤʽʩʪʝʨʽʥʝ 

ʥʝʛʽʟʜʝʣʛʝʥ ײץʨסʘץ ʢʝʰʝʥʜʽ ץʘʡʥʘʪʫʜʳ ᴅʟʽʨʣʝʜʽ, ʦʥʳ ץʘʡʥʘʪʳʣסʘʥ ʥʘʥ 

ᴇʥʜʽʨʽʩʽʥʽש ʞʝʜʝʣʜʝʪʽʣʛʝʥ ʪʝʭʥʦʣʦʛʠʷʩʳʥʜʘ ץʦʣʜʘʥʫ ʦʥʳש ʪʘסʘʤʜʳץ 

 שʤʠʥʝʨʘʣʜʘʨ ʤʝʥ ʜᴅʨʫʤʝʥʜʝʨʜʽ ,שʪʘʨʜʳץʪʘʣʰʳ ץʘʤʜʳסʳʥ, ʪʘסʥʜʳʣʳײץ

 ʘʥʜʳ ʜᴅʤʽ ʤʝʥץ ץʘ, ʪʦʣʳסʩʘʨʪʫץʠʢʝʤʜʽʣʽʛʽʥ ʞʘ שʛʽʥʜʽʣʝʨʜʽװ ,ʘסʨʘʤʳʥ ʘʨʪʪʳʨʫײץ

ʭʦʰ ʠʽʩʽ ʙʘʨ ץʘʡʥʘʪʳʣסʘʥ ʥʘʥ ʘʣʫסʘ ʳץʧʘʣ ʝʪʝʜʽ [128]. 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʙʘסʳʪʪʘסʳ ʢʦʥʩʝʨʚʽʣʝʨʜʽ ʞʘʩʘʫ װʰʽʥ ʨʝʮʝʧʪʫʨʘ 

ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ ʪʘשʜʘסʘʥʜʘ ʃ.ɺ. ʃʳʯʢʠʥʘ ʞᴅʥʝ ʅ.ɺ. ʖʨʯʝʥʢʦ ʢʝʣʝʩʽ 

ʪʘʣʘʧʪʘʨʜʳ ʙʘʩʰʳʣʳץץʘ ʘʣʜʳ: ʵʢʦʥʦʤʠʢʘʣʳץ ץʦʣ ʞʝʪʽʤʜʽʣʽʢ, ʪʘסʘʤʜʳץ 

 ץʢᴇʨʽʥʽʩʽ. ɻʝʨʦʜʠʝʪʠʢʘʣʳ שʘʩʠʝʪʪʝʨʜʽץ ץʞᴅʥʝ ʛʝʨʦʧʨʦʪʝʢʪʦʨʣʳ ץʥʜʳʣʳײץ

ʤʘץʩʘʪʪʘסʳ ᴇʥʽʤʜʝʨʜʽ ᴇʥʜʽʨʫ װʰʽʥ ʢʝʣʝʩʽ ʨʝʮʝʧʪʫʨʘ ʙʦʡʳʥʰʘ ʢʦʤʧʦʥʝʥʪʪʝʨ 

ʪʘשʜʘʣʘʜʳ: ʰʳʨסʘʥʘץ, ʘʣʤʘ, ץʘʨʘץʘʪ ʞᴅʥʝ ʘʩץʘʙʘץ ʰʳʨʳʥʜʘʨʳ; ʘʩץʘʙʘץ, ʰʠʝ 

ᴇʨʽʛʽ, ץʳʟʳʣʰʘ, ʰʘʙʜʘʣʳ, ץʘʨʙʳʟ ʞᴅʥʝ ᴇʨʽʢ ʧʶʨʝʩʽ; ʩװʪ ʩʘʨʳʩʫʳ; ʩײʣʳ 

ʞʘʨʤʘʩʳ ʤʝʥ ʩײʣʳ ײʥʳʥʳץ שʘʡʥʘʪʧʘʣʘʨʳ [129]. 

ʆʣʘʨʜʳײץ שʨʘʤʳʥʜʘ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳ ᴅʩʝʨ ʝʪʝʪʽʥ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳש 

ʙʦʣʫʳ ʝʨʝʢʰʝ ʤʘשʳʟʜʳ: ʉ ʜᴅʨʫʤʝʥʽ, ɸ (ɓ-ʢʘʨʦʪʠʥ) ʜᴅʨʫʤʝʥʽ, ʛʝʨʦʧʨʦʪʝʢʪʦʨʣʳץ 

 שʘʩʠʝʪʪʝʨʽ ʙʘʨ ʙʠʦʬʣʘʚʦʥʦʠʜʪʘʨ. ɸʥʪʠʦʢʩʠʜʘʥʪʪʘʨ ʜʝʥʝʥʽ ʙʦʩ ʨʘʜʠʢʘʣʜʘʨʜʳץ

ʜʝʩʪʨʫʢʪʠʚʪʽ ᴅʩʝʨʽʥʝʥ ץʦʨסʘʡʜʳ. ʊʘסʘʤʜʳ ʪʘʙʠסʠ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨʤʝʥ ʙʘʡʳʪʫ 
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ʘʨץʳʣʳ ʘʜʘʤʥʳש ʦʨʪʘʰʘ ᴇʤʽʨ ʩװʨʫ ײʟʘץʪʳסʳʥ 5-10 ʞʳʣסʘ ʘʨʪʪʳʨʫסʘ ʙʦʣʘʜʳ 

[130]. 

M. K. Uddin ʤʝʥ  A. S. Juraimi ʧʽʢʽʨʽʥʰʝ, ʞʘץʳʥʜʘ ʝש ʙʘʡ ʢᴇʢᴇʥʽʩ ʨʝʪʽʥʜʝ 

ʪʘʥʳʣסʘʥ ʧʦʨʪʫʣʘʢ (Portulaca oleracea L.) ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʫסʘ ʪײʨʘʨʣʳץ 

[131]. ʇʦʨʪʫʣʘʢ ʘʣʴʬʘ-ʣʠʥʦʣʝʥ ץʳʰץʳʣʳʥʳש, ʤʘשʳʟʜʳ ʦʤʝʛʘ-3 ʤʘʡ 

  .ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [132] שʳʣʳʥʳץʳhץ

ʇʦʨʪʫʣʘʢ ᴅʣʝʤʥʽש ʢᴇʧʪʝʛʝʥ ʙʠʦʛʝʦʛʨʘʬʠʷʣʳץ ʦʨʳʥʜʘʨʳʥʜʘ ʛװʣʜʝʡʜʽ 

ʞᴅʥʝ ײץʨסʘץʰʳʣʳץ, ʪײʟʜʳʣʳץ ʞᴅʥʝ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽ ʩʠʷץʪʳ 

ʢᴇʧʪʝʛʝʥ ץʦʣʘʡʩʳʟ ʞʘסʜʘʡʣʘʨסʘ ᴇʪʝ ʙʝʡʽʤʜʽ. ʆʣʘʨ ʩʘʙʘץʪʘʨʜʘ ʞᴅʥʝ ʞʘʣʧʳ 

ᴇʩʽʤʜʽʢʪʝ ʘʟ ʤᴇʣʰʝʨʜʝ ʢʝʟʜʝʩʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ, ʦʣʘʨʜʳש ʝש ʪᴇʤʝʥʛʽ ʤᴇʣʰʝʨʽ 

ʞʘʧʳʨʘץʪʘʨʜʘ ʙʘʡץʘʣʘʜʳ [133]. 

ʆʥʳש ʝʤʜʽʢ ײץʥʜʳʣʳסʳ ʝʤʜʽʢ ʤʘץʩʘʪʪʘ ץʦʣʜʘʥʳʣʫʳʥʘʥ ʢᴇʨʽʥʝʜʽ. ʂװʡʽʢ, 

ʙʘʩ ʘʫʨʫʳ ʞᴅʥʝ ʽʰʝʢ ʘʫʨʫʣʘʨʳ, ʙʘʫʳʨ, ʘʩץʘʟʘʥ, ʞᴇʪʝʣ, ʝʥʪʽʛʫ ʞᴅʥʝ ʘʨʪʨʠʪ 

ʝʤʜʝʫʜʝ ץʦʣʜʘʥʳʣʘʜʳ. ɯʰ ʞװʨʛʽʟʝʪʽʥ, ʞװʨʝʢʪʽ ʩʝʨʛʽʪʝʪʽʥ, ʞײʤʩʘʨʪץʳʰ, 

ʙײʣʰʳץʝʪ ʙʦʩʘשʩʳʪץʳʰʳ, ץʘʙʳʥʫסʘ ץʘʨʩʳ ʞᴅʥʝ ʜʠʫʨʝʪʠʢʘʣʳץ ʝʤ ʨʝʪʽʥʜʝ 

ʧʘʡʜʘʣʘʥʫ ʦʥʳ ʰᴇʧ ʤʝʜʠʮʠʥʘʩʳʥʜʘ ʤʘשʳʟʜʳ ʝʪʝʜʽ. ʇʦʨʪʫʣʘʢ ʦʩʪʝʦʧʦʨʦʟ ʤʝʥ 

ʧʩʦʨʠʘʟʜʳ ʝʤʜʝʫʜʝ ʜʝ ץʦʣʜʘʥʳʣʘʜʳ. Portulaca oleracea L. ʞʘʧʳʨʘץʪʘʨʳʥʜʘסʳ 

ʘץʫʳʟ ʙʦʩ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʘʥ ʙʘʩץʘ ײץʨסʘץ ʤʘʩʩʘסʘ ʰʘʤʘʤʝʥ 29% ײץʨʘʡʜʳ, 

ʤʳʩʘʣʳ ʬʝʥʠʣʘʣʘʥʠʥ, ʚʘʣʠʥ, ʘʣʘʥʠʥ, ʪʠʨʦʟʠʥ ʞᴅʥʝ ʘʩʧʘʨʪʘʪ ʞᴅʥʝ ʛʣʫʪʘʤʘʪʪʳש 

ʙʘʩʳʤ ʙʦʣʘʜʳ [134]. 

ɾʘץʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʧʦʨʪʫʣʘʢʪʳש ʥʝʛʽʟʛʽ ʤᴅʜʝʥʠ 

ʢᴇʢᴇʥʽʩʪʝʨʛʝ ץʘʨʘסʘʥʜʘ ʪʘסʘʤʜʳץ ʩʘʧʘʩʳ ʞʘץʩʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ, ʦʥʳש 

 ʳʣʳץʳʰץ ʳʣʳ ʞᴅʥʝ ʘʣʴʬʘ-ʣʠʥʦʣʝʥץʳʰץ ʨʘʤʳʥʜʘ ʙʝʪʘ-ʢʘʨʦʪʠʥ, ʘʩʢʦʨʙʠʥײץ

ʞʦסʘʨʳ. ʉʦʣ ʩʝʙʝʧʪʽ, ʇʦʨʪʫʣʘʢ ʩʫ ʩʳסʳʥʜʳʩʳ ʪʦʪʳסʫ ʩʪʨʝʩʩʽʥʝʥ ʪʫʳʥʜʘסʘʥ 

ʞװʨʝʢ-ץʘʥ ʪʘʤʳʨʣʘʨʳ, ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʪʽ ʞᴅʥʝ ʙʘʩץʘ ʩʦʟʳʣʤʘʣʳ ʘʫʨʫʣʘʨʜʳש 

ʘʣʜʳʥ ʘʣʫסʘ ʘʨʥʘʣסʘʥ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ᴇʩʽʤʜʽʢ ץʦʩʧʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [135]. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʧʦʨʪʫʣʘʢ ʞʦסʘʨʳ ץʦʨʝʢʪʽʢ ʞᴅʥʝ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ 

 ,ʨʣʽ ʩʦʨʪʪʘʨװʘʤ ʜʝʧ ʘʪʘʣʘʜʳ. ᴄʨʪסʪʘ ץʘʩʠʝʪʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʵʥʝʨʛʝʪʠʢʘʣʳץ

ʝʛʽʥ ʞʠʥʘʫ ʫʘץʳʪʳ ʞᴅʥʝ ץʦʨʰʘסʘʥ ʦʨʪʘ ʞʘסʜʘʡʣʘʨʳ ʧʦʨʪʫʣʘʢʪʳץ שʦʨʝʢʪʽʢ 

 .ʩʘʨʪʘ ʘʣʘʜʳ [136]ץʨʘʤʳ ʤʝʥ ʧʘʡʜʘʩʳʥ ʞʘײץ

 

ɹʽʨʽʥʰʽ ʙᴇʣʽʤ ʙʦʡʳʥʰʘ ץʦʨʳʪʳʥʜ  r

ᴄʜʝʙʠ ʰʦʣʫʜʳ ץʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʛʝʥʜʝ, ʢʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʘʨʥʘʡʳ 

ʙʘסʳʪʪʘסʳ ʝʪ ᴇʥʽʤʜʝʨʽʥʽש ʘʩʩʦʨʪʠʤʝʥʪʽ, ʦʥʳש ʽʰʽʥʜʝ ץʘʨʪʪʘʨ ʤʝʥ ʝʛʜʝ ʞʘʩʪʘסʳ 

ʘʜʘʤʜʘʨסʘ ʘʨʥʘʣסʘʥ ᴇʥʽʤʜʝʨ ʰʝʢʪʝʫʣʽ, ʢᴇʙʽʥʝʩʝ ʩװʪ ᴇʥʽʤʜʝʨʽ ʤʝʥ ʥʘʥ 

ᴇʥʽʤʜʝʨʽʥʝʥ ʪײʨʘʪʳʥʳ ʙʝʣʛʽʣʽ ʙʦʣʜʳ. 

 ʉʦʥʜʳץʪʘʥ, ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʝʪ ᴇʥʽʤʜʝʨʽʥ ʞʘʩʘʫ ʪʘץʳʨʳʙʳ ᴇʟʝʢʪʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ, ᴇʡʪʢʝʥʽ ʦʣ ʢᴅʨʽʣʽʢʢʝ ʪᴅʥ ʜʠʩʬʫʥʢʮʠʦʥʘʣʜʳץ ʙײʟʳʣʫʣʘʨʜʳ ʘʟʘʡʪʳʧ, 

ʘʜʘʤʥʳש ʙʝʣʩʝʥʜʽ ᴇʤʽʨ ʩװʨʫ ʢʝʟʝשʽʥ ײʟʘʨʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ.  

 ʙʽʨʽ ï ʝʨʪʝ שʳʪʪʘʨʜʳסʳʣʳʤʠ ʙʘס ʘʟʽʨʛʽ ʛʝʨʦʥʪʦʣʦʛʠʷʜʘ  ʥʝʛʽʟʛʽפ

 שʠ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨʜʳסʦʣʜʘʥʳʣʘʪʳʥ ʪʘʙʠץ ʘʣʜʳʥ ʘʣʫ ʪᴅʞʽʨʠʙʝʩʽʥʝ שʘʨʪʘʶʜʳץ

 ʘʩʠʝʪʪʝʨʽ ʤʝʥ ᴅʩʝʨ ʝʪʫ ʤʝʭʘʥʠʟʤʽʥ ʟʝʨʪʪʝʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂᴇʧʪʝʛʝʥץ

 ,שʘʞʝʪ ʛʝʨʦʧʨʦʪʝʢʪʦʨʣʘʨʜʳץ ʘסʳ ʘʜʘʤʜʘʨסʘʣʳʤʜʘʨ ʝʛʜʝ ʞʘʩʪʘס
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ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨʜʳש ʢᴇʟʽ ʨʝʪʽʥʜʝ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʠʦʧʦʪʝʥʮʠʘʣʳʥ 

 ʦʨʪʘʰʘ ᴇʤʽʨ שʠ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨ ʘʜʘʤʥʳסʩʳʥʘʜʳ. ᴆʡʪʢʝʥʽ ʪʘʙʠײ ʦʣʜʘʥʫʜʳץ

ʩװʨʫ ײʟʘץʪʳסʳʥ 5-10 ʞʳʣסʘ ײʟʘʨʪʘ ʘʣʘʜʳ.  

ɽʪ ᴇʥʝʨʢᴅʩʽʙʽ ʬʫʥʢʮʠʦʥʘʣʜʳ, ʩʦʥʳש ʽʰʽʥʜʝ ʝʛʜʝ ʘʜʘʤʜʘʨ ʤʝʥ ץʘʨʪʪʘʨ 

ʪʘʤʘץʪʘʥʫʳʥʘ ʘʨʥʘʣסʘʥ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ᴇʥʽʤʜʝʨʜʽש ᴇʥʜʽʨʽʩʽʥ ײʣסʘʡʪʫ װʰʽʥ 

 ʝʢʽʥʰʽʣʽʢ ʰʠʢʽʟʘʪʳʥ שʤʢʽʥʜʽʢʪʝʨʛʝ ʠʝ. ʉʦʣ ʩʝʙʝʧʪʽ ʝʪ ᴇʥʝʨʢᴅʩʽʙʽʥʽװʣʢʝʥ ʤװ

ʘץʫʳʟ ʢᴇʟʽ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʫ ץʘʣʜʳץʩʳʟ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʥʝʛʽʟʽʥ ץʘʣʘʡʜʳ.  

ɾװʨʛʽʟʽʣʛʝʥ ᴅʜʝʙʠ ʪʘʣʜʘʫ ʥʝʛʽʟʽʥʜʝ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ʤʝʥ ʘץʫʳʟ 

ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ ץʦʩʘ ʦʪʳʨʳʧ, ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʙʘסʳʪʪʘסʳ ᴇʥʽʤʜʝʨʽʥ ʞʘʩʘʫ 

ᴇʟʝʢʪʽʣʽʛʽ ʤʝʥ ʦʨʳʥʜʳʣʳסʳ ʪʫʨʘʣʳ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. ɹײʣ 

ʛʝʨʦʥʪʦʣʦʛʠʷʣʳץ ᴇʥʽʤʜʝʨʜʽש ʘʩʩʦʨʪʠʤʝʥʪʽʥ ʬʫʥʢʮʠʦʥʘʣʜʳ ʞᴅʥʝ ʙʘʡʳʪʳʣסʘʥ 

ᴇʥʽʤʜʝʨʤʝʥ ʪʦʣʳץʪʳʨʫסʘ, ʭʠʤʠʷʣʳײץ ץʨʘʤʳ ʙʦʡʳʥʰʘ ʪʝשʜʝʩʪʽʨʽʣʛʝʥ ʞᴅʥʝ ʝʛʜʝ 

ʞʘʩʪʘסʳ ʘסʟʘʥʳץ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝ, ʩʦʥʜʘʡ-ʘץ ʪʘʙʠסʠ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨʜʳ 

 ʩʳʟ, ʢʝʰʝʥʜʽץʘʣʜʳץ ʘʡʪʘʣʘʤʘ ʰʠʢʽʟʘʪʳʥץ שʜʝʫ ᴇʥʜʽʨʽʩʪʝʨʽʥʽשʘ, ʝʪ ᴇסʦʣʜʘʥʫץ

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʜʝʫ ʤᴅʩʝʣʝʩʽʥ ʰʝʰʫʛʝ ʤשʘʡʪʘ ᴇץ

ɹʝʨʽʣʛʝʥ סʳʣʳʤʠ ᴅʜʝʙʠʝʪ ʢᴇʟʜʝʨʽʥʝ ʩʘʨʘʧʪʘʤʘʣʳץ ʩʳʥʠ ʰʦʣʫ ʞװʨʛʽʟʽʣʽʧ, 

ʞʘשʘ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽ ᴇʥʜʽʨʽʩʽʥʝ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʪʘʨʳ ʤʝʥ 

ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ץʦʣʜʘʥʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʘʡץʳʥʜʘʣʳʧ, ʟʝʨʪʪʝʫ ʥʳʩʘʥʜʘʨʳ 

ʞᴅʥʝ ʤʘץʩʘʪʳ ʤʝʥ ʤʽʥʜʝʪʪʝʨʽ ʘʥʳץʪʘʣʜʳ.  
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2 ʕʂʉʇɽʈʀʄɽʅʊʊɯ ױʁʓʄɼɸʉʊʓʈʋ ɾᴄʅɽ ɿɽʈʊʊɽʋ 

ᴄɼɯʉʊɽʈɯ  

 

2.1 ɿʝʨʪʪʝʫ ʩײʣʙʘʩʳ 

ʆʩʳ ʪʘʨʘʫʜʘ ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʵʢʧʝʨʠʤʝʥʪʪʽʢ  ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʫʜʽ 

 .ʘʥסʘʨʘʩʪʳʨʳʣץ ʡʳʤʜʘʩʪʳʨʫ ʤᴅʩʝʣʝʣʝʨʽ, ʟʝʨʪʪʝʫ ʥʳʩʘʥʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽײ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʫʨʝʪ 5 - ʊʝʦʨʠʷʣʳץ ʞᴅʥʝ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʟʝʨʪʪʝʫʣʝʨʜʽש ʩײʣʙʘʩʳ 

 ʳʣʳʤʠ, ʧʘʪʝʥʪʪʽʢנ

ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ 

ʘץʧʘʨʘʪʪʳ ʪʘʣʜʘʫ 

 

ɿʝʨʪʪʝʫ ʙʘסʳʪʳʥʳש ᴇʟʝʢʪʽʣʽʛʽʥ ʥʝʛʽʟʜʝʫ, ʟʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʪʘʨʳ 

ʤʝʥ ʤʽʥʜʝʪʪʝʨʽʥ ʪײʞʳʨʳʤʜʘʫ 
 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ᴇʥʽʤʜʝʨʜʽ ᴇʥʜʽʨʫʜʽץ שʘʟʽʨʛʽ ʞʘסʜʘʡʳ ʤʝʥ 

ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳʥ ʟʝʨʪʪʝʫ 
 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ 

ʰײʞʳץ 

ᴇʥʽʤʜʝʨʽʥʽש 

ʪʝʭʥʦʣʦʛʠʷʩʳʥʜʘ 

 ʦʣʜʘʥʘʪʳʥץ

ʰʠʢʽʟʘʪʪʳש  

 ʳʣʳʤʠס

ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ 

ʥʝʛʽʟʜʝʤʝʩʽ 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʛʝ ʘʨʥʘʣסʘʥ ᴇʩʽʤʜʽʢ 

ʰʠʢʽʟʘʪʳʥ ʪʘשʜʘʫ ʞᴅʥʝ ʥʝʛʽʟʜʝʫ, ʜʘʡʳʥ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʝ ᴅʩʝʨʽʥ 

ʟʝʨʪʪʝʫ 

ɼʘʡʳʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ ʤʝʥ ʧʦʨʪʫʣʘʢʪʳש ʛʝʨʦʜʠʝʪʠʢʘʣʳץ 

ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʝ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ; 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץʪʳש  ʪʘסʘʤʜʳץ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ 

 ʘʫʽʧʩʽʟʜʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥץ ʪʘʫ ʤʝʨʟʽʤʽ ʤʝʥץʪʘʨʳʥ, ʩʘץʥʜʳʣʳײץ

ʘʥʳץʪʘʫ 

ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ʘʣʫ װʰʽʥ II ʢʘʪʝʛʦʨʠʷʣʳ ʪװʢʪʽ 

ʩʫʙᴇʥʽʤʜʝʨʽʥʽש ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥ ʘʥʳץʪʘʫ, ᴇשʜʝʫʜʽש ʦשʪʘʡʣʳ 

ʨʝʞʠʤʜʝʨʽ ʤʝʥ ץʦʣʜʘʥʘʪʳʥ ʬʝʨʤʝʥʪʪʽʢ ʧʨʝʧʘʨʘʪʪʳ ʪʘשʜʘʫ  

 

ᴆʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ʤʝʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ץʦʣʜʘʥʳʧ 

ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʽש ʨʝʮʝʧʪʫʨʘʩʳ ʤʝʥ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʞʘʩʘʫ; 

 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ 

ʰײʞʳץ ᴇʥʽʤʽʥʽש 

ʩʘʧʘʩʳʥ ʟʝʨʪʪʝʫ 

ᴆʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ץʦʩʳʣסʘʥ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʽ  

ᴇʥʜʽʨʽʩʽʥʽש ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽʥ ʝʩʝʧʪʝʫ 

ɿʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʣʝʨʽʥ 

ʧʨʘʢʪʠʢʘʣʳץ ʽʩʢʝ 

ʘʩʳʨʫ ᴆʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ץʦʩʳʣסʘʥ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʽʥʽש  

ʥʦʨʤʘʪʠʚʪʽʢ-ʪʝʭʥʠʢʘʣʳײץ ץʞʘʪʪʘʤʘʥʳ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʙʝʢʽʪʫ, 

ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ᴇʥʜʽʨʽʩʪʽʢ ʪײʨסʳʜʘ ʘʧʨʦʙʘʮʠʷʣʘʫ 
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2.2  ɿʝʨʪʪʝʫ ʥʳʩʘʥʜʘʨʳ  

- ᴆʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ï ʧʦʨʪʫʣʘʢ; 

- II ʢʘʪʝʛʦʨʠʷʣʳ ʪװʢʪʽ ʩʫʙᴇʥʽʤʜʝʨ: ʩʠʳʨ ʩʠʨʘץʪʘʨʳ, ʞʳʣץʳ ʩʠʨʘץʪʘʨʳ, 

 ;ʪʘʨʳץʦʡ ʩʠʨʘץ

- BLT 7  ʧʨʦʪʝʘʟʘʣʳץ ʬʝʨʤʝʥʪʪʽʢ ʧʨʝʧʘʨʘʪ; 

- ʬʝʨʤʝʥʪʘʪʠʚʪʽ ʛʠʜʨʦʣʠʟ ʘʨץʳʣʳ ʘʣʳʥסʘʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ; 

- ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʽש ʙʘץʳʣʘʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʽ.  

 

2.3 ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ 

ɼʘʡʳʥ ᴇʥʽʤʜʝʨʜʽ ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʙʘסʘʣʘʫʜʳ ʄɽʄʉʊ 9959-2015 çɽʪ 

ᴇʥʽʤʜʝʨʽ. ʆʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʙʘסʘʣʘʫʜʳש ʞʘʣʧʳ ʰʘʨʪʪʘʨʳè ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ 

ʞװʨʛʽʟʜʽ. ɽʪ ᴇʥʽʤʜʝʨʽʥʽש ʩʘʧʘʩʳʥ ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʙʘסʘʣʘʫʳ ʜʘʡʳʥ ᴇʥʽʤʥʽש 

ʥʝʛʽʟʛʽ ʩʘʧʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש (ʩʳʨʪץʳ ʪװʨʽ, ʪװʩʽ, ʠʽʩʽ ʭʦʰ ʠʽʩʽ, ʜᴅʤʽ, 

ʢʦʥʩʠʩʪʝʥʮʠʷʩʳ) ʩʪʘʥʜʘʨʪ ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩʪʽʛʽʥʝ ʙʝʩ ʙʘʣʜʳץ ʰʢʘʣʘ 

ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ [137]. 

ɽʪ ʞᴅʥʝ ʝʪ ᴇʥʽʤʜʝʨʽʥʽש ʨʅ ʘʥʳץʪʘʫ ʄɽʄʉʊ ʈ 51478-99 ʙʦʡʳʥʰʘ 

ʞװʨʛʽʟʽʣʜʽ. ʉʫʪʝʛʽ ʠʦʥʜʘʨʳʥʳש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ʧʦʪʝʥʮʠʦʤʝʪʨʠʷʣʳץ ᴅʜʽʩʧʝʥ  

1: 10 ʛʠʜʨʦʤʦʜʫʣʽʥʜʘ  ʘʥʳץʪʘʣʜʳ [138]. 

ʓʣסʘʣʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽʥ ʘʥʳץʪʘʫ. ʓʣסʘʣʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ 103-105 
0
ʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʪײʨʘץʪʳ ʩʘʣʤʘץץʘ ʜʝʡʽʥ ʢʝʧʪʽʨʫ ᴅʜʽʩʽʤʝʥ ʘʥʳץʪʘʣʜʳ (ʄɽʄʉʊ 

33319-2015) [139]. 

ɸץʫʳʟʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽʥ ʘʥʳץʪʘʫ ʄɽʄʉʊ 25011-2017 ʙʦʡʳʥʰʘ 

ʞװʨʛʟʽʣʜʽ. ᴄʜʽʩ ʩʳʥʘʤʘʥʳ ʂʲʝʣʴʜʘʣʴ ʙʦʡʳʥʰʘ ʤʠʥʝʨʘʣʜʘʥʜʳʨʫסʘ, ʘʤʤʠʘʢʪʳ 

ʢװʢʽʨʪ ץʳʰץʳʣʳʥʳש ʝʨʽʪʽʥʜʽʩʽʥʝ ʘʡʜʘʫסʘ, ʩʦʜʘʥ ʢʝʡʽʥ ʟʝʨʪʪʝʣʝʪʽʥ ʩʳʥʘʤʘʥʳ 

ʪʠʪʨʣʝʫʛʝ ʥʝʛʽʟʜʝʣʛʝʥ  [140]. 

ʄʘʡʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽʥ ʘʥʳץʪʘʫ. ʄʘʡʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ ʉʦʢʩʣʝʪ 

ᴅʜʽʩʽʤʝʥ ʘʥʳץʪʘʣʜʳ  (ʄɽʄʉʊ 23042-2015). ᴄʜʽʩ ᴇʥʽʤʥʽש ʢʝʧʪʽʨʽʣʛʝʥ ʽʣʤʝʛʽʥʝʥ 

ʤʘʡʜʳ ʙʽʨʥʝʰʝ ʨʝʪ ʝʨʽʪʢʽʰʧʝʥ ʘʣʫסʘ, ʩʦʜʘʥ ʢʝʡʽʥ ʝʨʽʪʢʽʰʪʽ ʘʣʳʧ ʪʘʩʪʘʫסʘ ʞᴅʥʝ 

ʤʘʡʜʳ ʪײʨʘץʪʳ ʤʘʩʩʘסʘ ʜʝʡʽʥ ʢʝʧʪʽʨʫʛʝ ʥʝʛʽʟʜʝʣʛʝʥ. ʕʢʩʪʨʘʢʮʠʷ ʉʦʢʩʣʝʪ 

ʘʧʧʘʨʘʪʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ɽʨʽʪʢʽʰ ʨʝʪʽʥʜʝ ʤײʥʘʡ ʵʬʠʨʽ ץʦʣʜʘʥʳʣʜʳ  [141]. 

ʂװʣʜʽש ʤʘʩʩʘʣʳװ ץʣʝʩʽʥ ʘʥʳץʪʘʫ. ʂװʣʜʽש ʤʘʩʩʘʣʳװ ץʣʝʩʽ ʄɽʄʉʊ 31727-

2012 ʙʦʡʳʥʰʘ ʩʳʥʘʤʘʥʳ ʤʫʬʝʣʴ ʧʝʰʽʥʜʝ ʢװʣʛʝ ʘʡʥʘʣʜʳʨʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ. 

ʐʠʢʽʟʘʪ ʧʝʥ ʜʘʡʳʥ ᴇʥʽʤʥʽש ʤʠʥʝʨʘʣʜʘʨʳʥʳש ʞʘʣʧʳ ײץʨʘʤʳ ʪײʨʘץʪʳ 

ʩʘʣʤʘסʳʥʘ ʜʝʡʽʥ ʽʣʤʝʢʪʽ ʞʘסʫ ᴅʜʽʩʽʤʝʥ ʘʥʳץʪʘʣʜʳ [142]. 

ʂᴇʤʽʨʩʫʣʘʨʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽʥ ʘʥʳץʪʘʫ.  ɽʪʪʽʥʽש ʥʝʛʽʟʛʽ ʢᴇʤʽʨʩʫʣʘʨʳ-

ʥʳש ʙʽʨʽ ʛʣʠʢʦʛʝʥʥʽש ʤʘʩʩʘʣʳװ ץʣʝʩʽ ʘʥʪʨʦʥ ᴅʜʽʩʽʤʝʥ ʘʥʳץʪʘʣʜʳ, ʦʣ 

ʤʦʥʦʩʘʭʘʨʠʜʪʝʨʜʽ ʬʫʨʬʫʨʦʣסʘ (ʦʢʩʠʤʝʪʠʣʬʫʨʬʫʨʦʣ) ᴇʪʫ װʰʽʥ ʙʝʡʦʨʛʘʥʠʢʘʣʳץ 

 ʦʩʳʣʳʩʪʘʨץ ʘʥסʘ ʥʝʛʽʟʜʝʣʛʝʥ, ʦʣʘʨ ʘʥʪʦʥʤʝʥ ʙʦʷʣסʳʟʜʳʨʫץ ʳʣʜʘʨʤʝʥץʳʰץ

ʙʝʨʝʜʽ. ʊװʩ ץʘʨץʳʥʜʳʣʳסʳ ʢʦʣʦʨʠʤʝʪʨʠʷʣʳץ ʪװʨʜʝ ʘʥʳץʪʘʣʘʜʳ ʞᴅʥʝ 

ʪʘʣʜʘʥʘʪʳʥ ʢᴇʤʽʨʩʫʣʘʨʜʳש ʤᴇʣʰʝʨʽʥ ʢᴇʨʩʝʪʝʜʽ [143]. 

- ɻʠʩʪʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫ (ʄɽʄʉʊ 31796-2012) ᴅʜʽʩ ʤʠʢʨʦײץʨʳʣʳʤʜʳץ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʝʪ ʧʝʥ ʝʪ ᴇʥʽʤʜʝʨʽʥʽש ᴅʨʪװʨʣʽ ʪװʨʣʝʨʽʥʜʝʛʽ ʞʘʥʫʘʨʣʘʨ 

ʤʝʥ ᴇʩʽʤʜʽʢʪʝʨʜʽײץ שʨʳʣʳʤʜʳץ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ ʛʠʩʪʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨסʘ 
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ʘʥʳץʪʘʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ [144]. 

- ʄɽʄʉʊ 33692-2015 ʩᴅʡʢʝʩ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʪʘʨʳʥ ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ 

ʙʘסʘʣʘʫ ʞװʨʛʽʟʽʣʜʽ. ʆʩʳ ʩʪʘʥʜʘʨʪ ײץʨʘʤʳʥʜʘ ʢʦʣʣʘʛʝʥ ʙʘʨ ʞʘʥʫʘʨʪʝʢʪʝʩ 

ʰʠʢʽʟʘʪʳʥʘʥ ʘʣʳʥסʘʥ ʞᴅʥʝ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʜʝ ץʦʣʜʘʥʫסʘ ʘʨʥʘʣסʘʥ 

ʞʘʥʫʘʨʣʘʨʜʳש ʜᴅʥʝʢʝʨ ײʣʧʘʣʳץ ʘץʫʳʟʜʘʨʳʥʘ  ץʦʣʜʘʥʳʣʘʜʳ [145]. 

- ʄɽʄʉʊ ʈ 55482-2013 çɽʪ ʞᴅʥʝ ʝʪ ᴇʥʽʤʜʝʨʽ. ʉʫʜʘ ʝʨʠʪʽʥ ʜᴅʨʫʤʝʥʜʝʨʜʽש 

 ʞᴅʥʝ ʬʝʨʤʝʥʪʘʪʠʚʪʽ ʛʠʜʨʦʣʠʟʜʽ ץʳʣʜʳץʳʰץ ʪʘʫ ᴅʜʽʩʽè.   ᴄʜʽʩץʨʘʤʳʥ ʘʥʳײץ

ʜᴅʡʝʢʪʽ ʞװʨʛʽʟʫ ʘʨץʳʣʳ ʩʫʜʘ ʝʨʠʪʽʥ ʚʠʪʘʤʠʥʜʝʨʜʽ ʘʣʫסʘ, ʘץʫʳʟʜʘʨʜʳ ʪײʥʜʳʨʫסʘ 

ʞᴅʥʝ ʙʝʨʽʣʛʝʥ ʪʦʣץʳʥ ײʟʳʥʜʳסʳ ʩʧʝʢʪʨʽʥʽש ʫʣʴʪʨʘʢװʣʛʽʥ ʘʡʤʘסʳʥʜʘ ʞʦסʘʨʳ 

ʪʠʽʤʜʽ ʩײʡʳץ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ᴅʜʽʩʽʤʝʥ ʜᴅʨʫʤʝʥʜʝʨʜʽ ʩʘʥʜʳץ ʘʥʳץʪʘʫסʘ 

ʥʝʛʽʟʜʝʣʛʝʥ. ʍʨʦʤʘʪʦʛʨʘʤʤʘʜʘסʳ ʰʳשʜʘʨ ʪװʨʽʥʜʝ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʙʝʣʛʽʣʽ 

ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳ ʙʘʨ ʩʪʘʥʜʘʨʪʪʳ װʣʛʽʣʝʨʜʽש ʰʳשʜʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨʳʣʘʜʳ 

[146].  

- ʄɽʄʉʊ 34118-2017 çɽʪ ʞᴅʥʝ ʝʪ ᴇʥʽʤʜʝʨʽ. ɸʩץʳʥ ʪʦʪʳסʫ ʩʘʥʳʥ ʘʥʳץʪʘʫ 

ᴅʜʽʩʽè. ᴄʜʽʩ ʤʘʡʜʳש ʪʦʪʳסʫʳʥʳש ʙʘʩʪʘʧץʳ ᴇʥʽʤʜʝʨʽʥ (ʘʩץʳʥ ʪʦʪʳץʪʘʨ ʤʝʥ 

ʛʪʜʨʦ ʘʩץʳʥ ʪʦʪʳץʪʘʨʜʳ) ץʳʰץʳʣʜʳץ ʦʨʪʘʜʘ ʢʘʣʠʡ ʡʦʜʠʜʽʤʝʥ ʨʝʘʢʮʠʷסʘ, ʩʦʜʘʥ 

ʢʝʡʽʥ ʥʘʪʨʠʡ ʪʠʦʩʫʣʴʬʘʪʳʥʳש ʝʨʽʪʽʥʜʽʩʽʤʝʥ ʪʠʪʨʣʝʫʛʝ ʞᴅʥʝ ʙᴇʣʽʥʛʝʥ ʡʦʜʪʳש 

ʩʘʥʜʳץ ʘʥʳץʪʘʫʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ [147]. 

- ʄɽʄʉʊ 32307-2013 çɽʪ ʞᴅʥʝ ʝʪ ᴇʥʽʤʜʝʨʽ. ɾʦסʘʨʳ ᴇʥʽʤʜʽ ʩײʡʳץ 

ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʢᴇʤʝʛʽʤʝʥ ʤʘʡʜʘ ʝʨʠʪʽʥ ʜᴅʨʫʤʝʥʜʝʨʜʽײץ שʨʘʤʳʥ ʘʥʳץʪʘʫè. ᴄʜʽʩ 

ᴇʥʽʤ װʣʛʽʩʽʥʽש ʩʽʣʪʽʣʽ ʛʠʜʨʦʣʠʟʽʥʝ ʞᴅʥʝ ʤʘʡʜʘ ʝʨʠʪʽʥ ʜᴅʨʫʤʝʥʜʝʨʜʽ ʜʠʵʪʠʣ 

ʵʬʠʨʽʤʝʥ ʵʢʩʪʨʘʢʮʠʷʣʘʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ. ɸʣʳʥסʘʥ ʩʳסʳʥʜʳʣʘʨʜʳ ʪʘʣʜʘʫ ʪʦʣץʳʥ 

 ʘʨʳ ᴇʥʽʤʜʽסʳʥʜʘ ʞʦסʣʛʽʥ (ʋʂ) ʘʡʤʘװʫʣʴʪʨʘʢ שʳ ʙʝʨʽʣʛʝʥ ʩʧʝʢʪʨʜʽסʟʳʥʜʳײ

ʩײʡʳץ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʢᴇʤʝʛʽʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ʍʨʦʤʘʪʦʛʨʘʤʤʘʜʘסʳ 

ʰʳשʜʘʨ ʪװʨʽʥʜʝ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʙʝʣʛʽʣʽ ʤʘʩʩʘʣʳץ ʢʦʥʮʝʥʪʨʘʮʠʷʜʘסʳ 

ʜᴅʨʫʤʝʥ װʣʛʽʣʝʨʽʥʽש ʩʪʘʥʜʘʨʪʪʳ ʝʨʽʪʽʥʜʽʣʝʨʽʥʽש ʰʳשʜʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨʳʣʘʜʳ 

[148]. 

- ʄɽʄʉʊ 9794-2015 çɽʪ ᴇʥʽʤʜʝʨʽ. ɾʘʣʧʳ ʬʦʩʬʦʨʜʳײץ שʨʘʤʳʥ ʘʥʳץʪʘʫ 

ᴅʜʽʩʪʝʨʽè. ᴄʜʽʩ װʣʛʽʥʽ ʘʟʦʪ ʞᴅʥʝ ʢװʢʽʨʪ ץʳʰץʳʣʜʘʨʳʤʝʥ ʤʠʥʝʨʘʣʜʘʥʜʳʨʫסʘ, 

ʬʦʩʬʦʨʜʳ ʭʠʥʦʣʠʥʬʦʩʬʦʤʦʣʠʙʜʘʪ ʪװʨʽʥʜʝ ʪײʥʙʘסʘ ʪװʩʽʨʫʛʝ ʞᴅʥʝ ʩװʟʫʜʝʥ ʢʝʡʽʥ 

ʪײʥʙʘʥʳש ʤʘʩʩʘʩʳʥ ʘʥʳץʪʘʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ [149]. 

- ʄɽʄʉʊ ʈ 55573-2013 çɽʪ ʞᴅʥʝ ʝʪ ᴇʥʽʤʜʝʨʽ. ʂʘʣʴʮʠʡʜʽ ʘʪʦʤʜʳץ ʩʽשʽʨʫ 

ʞᴅʥʝ ʪʠʪʨʠʤʝʪʨʠʷʣʳץ ᴅʜʽʩʪʝʨʤʝʥ ʘʥʳץʪʘʫè. ɹײʣ ᴅʜʽʩ ʩʽʣʪʽʣʽ ʦʨʪʘʜʘ ʢʘʣʴʮʠʡʜʽש 

ʥʘʪʨʠʡ ʪײʟʳʤʝʥ ʘʟ ʜʠʩʩʦʮʠʘʮʠʷʣʘʥסʘʥ ʢװʨʜʝʣʽ ץʦʩʳʣʳʩʳʥʳש ʪװʟʽʣʫʽʥʝ 

ʥʝʛʽʟʜʝʣʛʝʥ. ʵʪʠʣʝʥʜʠʘʤʠʥ-n', N', N', N'-ʪʝʪʨʘʮʝʪ ץʳʰץʳʣʳ (ʊʨʠʣʦʥ ɹ) ʞᴅʥʝ 

ʤʝʪʘʣʣ ʠʥʜʠʢʘʪʦʨʣʘʨʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʪʠʪʨʣʝʫ ʢʝʟʽʥʜʝ ʵʢʚʠʚʘʣʝʥʪʪʽ ʥװʢʪʝʥʽ 

ʘʥʳץʪʘʫ [150]. 

- ʄɽʄʉʊ 31707-2012 ɸʟʳץ-ʪװʣʽʢ ᴇʥʽʤʜʝʨʽ. ɯʟ ʵʣʝʤʝʥʪʪʝʨʽʥ ʘʥʳץʪʘʫ. 

ɸʪʦʤʜʳץ ʘʙʩʦʨʙʮʠʷʣʳץ ʩʧʝʢʪʨʦʤʝʪʨʠʷ ᴅʜʽʩʽʤʝʥ ʞʘʣʧʳ ʤʳʰʴʷʢ ʧʝʥ ʩʝʣʝʥʜʽ 

 ʘʣʜʳʥ ʘʣʘ ʤʠʥʝʨʘʣʜʘʥʫʳ ʙʘʨ ʛʠʜʨʠʜʪʝʨ ʛʝʥʝʨʘʮʠʷʩʳʤʝʥ שʳʩʳʤʤʝʥ ʩʳʥʘʤʘʥʳץ

ʥʳץʪʘʫ[151].  

- ʈ 4.1.1672-03 " 4.1. çɹʘץʳʣʘʫ ᴅʜʽʩʪʝʨʽ. ʭʠʤʠʷʣʳץ ʬʘʢʪʦʨʣʘʨ. ʊʘסʘʤʜʳץ 

 èץʘʫʣʳץʩײʘʥ ʥסʳʣʘʫ ᴅʜʽʩʪʝʨʽʥʝ ʘʨʥʘʣץʘʫʽʧʩʽʟʜʽʛʽʥ ʙʘץ ʩʘʧʘʩʳ ʤʝʥ שʦʩʧʘʣʘʨʜʳץ
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[152]. 

ʄʠʥʝʨʘʣʜʳ ײץʨʘʤʜʳ ʘʥʳץʪʘʫ (ʤʘʢʨʦ - ʞᴅʥʝ ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨ). ʄʘʢʨʦ-

ʞᴅʥʝ ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨʜʽײץ שʨʘʤʳ ʤʠʥʝʨʘʣʜʘʥʫʜʘʥ ʢʝʡʽʥ (HNO3) ʄɽʄʉʊ ʈ 

55484-2013, ʄɽʄʉʊ 33424-2015 [153, 154] ʙʦʡʳʥʰʘ ʘʥʳץʪʘʣʜʳ. ʊʘʣʜʘʫ 

ʤʦʣʠʙʜʦʚʘʥʘʜʘʪʪʳש (P) ʪʦʪʳץʩʳʟʜʘʥʫʳʤʝʥ ʞᴅʥʝ ʘʪʦʤʜʳץ ʘʙʩʦʨʙʮʠʷʣʳץ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷʤʝʥ (Ca, Mg, Na, fe, se, Zn, K ʞᴅʥʝ Mn) ʬʦʪʦʢʦʣʦʨʠʤʝʪʨʠʷ 

ᴅʜʽʩʽʤʝʥ ʞװʨʛʽʟʽʣʜʽ (280FS Agilent, ɸפʐ). ᴄʜʽʩ ʨʝʟʦʥʘʥʩʪʳץ ʩᴅʫʣʝʣʝʥʫʜʽ 

ʞʘʣʳʥסʘ ʪʘʣʜʘʥʘʪʳʥ ᴇʥʽʤʜʝʨʜʽש ʝʨʽʪʽʥʜʽʣʝʨʽʥ. ʆʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨʜʳש ʪʦʣʳץ 

ʞʦʡʳʣʫʳʤʝʥ) ʞᴅʥʝ  ʝʨʽʪʽʥʜʽʣʝʨʽʥ ץײʩʘʩ ʧʨʦʮʝʜʫʨʘסʘ ײʰʳʨʘסʘʥ ʘʥʳץʪʘʣסʘʥ 

ʤʝʪʘʣʜʘʨʜʳש ʙʝʣʛʽʣʽ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳʤʝʥ ʝʥʛʽʟʛʝʥ ʢʝʟʜʝ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʙʦʩ 

ʤʝʪʘʣʣ ʘʪʦʤʜʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ. 

- ʄɽʄʉʊ 30178-96 çʐʠʢʽʟʘʪ ʞᴅʥʝ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽ. ʋʣʳ ʵʣʝʤʝʥʪʪʝʨʜʽ 

ʘʥʳץʪʘʫʜʳש ʘʪʦʤʜʳץ ʩʽשʽʨʫ ᴅʜʽʩʽè. ᴄʜʽʩ ײץʨסʘץ ʥʝʤʝʩʝ ʜʳʤץʳʣ ʢװʣ ʰʳסʘʨʫ 

ᴅʜʽʩʽʤʝʥ ᴇʥʽʤʜʽ ʤʠʥʝʨʘʣʜʘʥʜʳʨʫסʘ ʞᴅʥʝ ʞʘʣʳʥʜʳ ʘʪʦʤʜʳץ ʩʽשʽʨʫ ᴅʜʽʩʽʤʝʥ 

ʤʠʥʝʨʘʣʠʟʘʪ ʝʨʽʪʽʥʜʽʩʽʥʜʝʛʽ ʵʣʝʤʝʥʪʪʽש ʢʦʥʮʝʥʪʨʘʮʠʩ̫ʳʥ ʘʥʳץʪʘʫסʘ 

ʥʝʛʽʟʜʝʣʛʝʥ. [155]. 

- ʄɽʄʉʊ 34132-2017 çɽʪ ʞᴅʥʝ ʝʪ ᴇʥʽʤʜʝʨʽ. ɾʘʥʫʘʨʣʘʨ ʘץʫʳʟʳʥʳש 

ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳײץ שʨʘʤʳʥ ʘʥʳץʪʘʫ ᴅʜʽʩʽè. ᴄʜʽʩ ʘץʫʳʟʜʳײץ שʨʘʤʜʘʩ 

ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʘ ʪʦʣʳץ ʳʜʳʨʘסʘʥסʘ ʜʝʡʽʥ ץʳʰץʳʣ ʛʠʜʨʦʣʠʟʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ, 

ʩʦʜʘʥ ʢʝʡʽʥ ײץʨʘʤʜʳ ʘʥʳץʪʘʫ ʞᴅʥʝ ʞʝʢʝ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʤʘʩʩʘʣʳץ 

 ʳסʳʣ ʘʥʘʣʠʟʘʪʦʨʳʥʜʘץʳʰץʘʤʠʥ ץʡʳײʰʽʥ ʘʚʪʦʤʘʪʪʳ ʩװ ʪʘʫץʣʝʩʽʥ ʘʥʳװ

 .ʪʘʫ [156]ץʘʥʳ ץʦʩʧʘʥʳ ʭʨʦʤʘʪʦʛʨʘʬʠʷʣʳץ

- ʄɽʄʉʊ 31663-2012 çᴆʩʽʤʜʽʢ ʤʘʡʣʘʨʳ ʞᴅʥʝ ʞʘʥʫʘʨʣʘʨ ʤʘʡʣʘʨʳ. ɻʘʟ 

ʭʨʦʤʘʪʦʛʨʘʬʠʷʩʳ ᴅʜʽʩʽʤʝʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʤʝʪʠʣ ʵʬʠʨʣʝʨʽʥʽש ʤʘʩʩʘʣʳץ 

 ʤʝʪʠʣ ʵʬʠʨʣʝʨʽ Agilent שʳʣʜʘʨʳʥʳץʳʰץ ʪʘʫè [157]. ʄʘʡץʣʝʩʽʥ ʘʥʳװ

Technologies (ɸפʐ) ʰʳסʘʨסʘʥ Agilent 7890 ʛʘʟ ʭʨʦʤʘʪʦʛʨʘʬʳʥʜʘ ʞʘʣʳʥ-

ʠʦʥʜʘʫʰʳ ʜʝʪʝʢʪʦʨʤʝʥ ʞᴅʥʝ ʘʟʦʪ ʪʦʛʳʥʜʘסʳ HR-innowax 60mx0, 32mmx0, 

5mkm ʢʘʧʠʣʣʷʨʣʳץ ʙʘסʘʥʳʤʝʥ ʪʘʣʜʘʥʜʳ. ʊʝʤʧʝʨʘʪʫʨʘ ʛʨʘʜʠʝʥʪʽ 100-ʜʝʥ 260 

Áʩ-ץʘ ʜʝʡʽʥ, ʞʳʣʜʘʤʜʳסʳ 10 oC/ʤʠʥ. ʠʥʲʝʢʮʠʷ 1 ʤʢʣ, ʛʘʟ ʘסʳʥʳʥʳש ʘʨʘʣʘʩʫʳ 

1:100, ʜʝʪʝʢʪʦʨʜʳש ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʩᴅʡʢʝʩʽʥʰʝ 250 ʧʨʝʜʝʣʘʭ 300 ÁC 

ʘʨʘʣʳסʳʥʜʘ. Supelco ˉ 47885u ʤʘʡ ץʳʰץʳʣʳʥʳש ʤʝʪʠʣ ʵʬʠʨʣʝʨʽʥ C6...C24 

ʤʘʡ ץʳʰץʳʣʳʥʳײץ שʨʘʤʳʥʜʘסʳ ʜʝʨʝʢʪʝʨʜʽ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʝʩʝʧʪʝʫʤʝʥ 

ʩʘʣʳʩʪʳʨʫʜʳש ʩʪʘʥʜʘʨʪʪʳ ץʦʩʧʘʩʳʥ ץʦʣʜʘʥʜʳ. ʄʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʩʘʥʜʳץ 

 .ʨʛʽʟʽʣʜʽװʦʣʜʘʥʘ ʦʪʳʨʳʧ ʞץ ʘ ʢʝʣʪʽʨʫ ᴅʜʽʩʽʥץʘʣʳʧץ ʨʘʤʳʥ ʝʩʝʧʪʝʫ ʽʰʢʽײץ

- ʄɽʄʉʊ ʈ 55483-2013 çɽʪ ʞᴅʥʝ ʝʪ ᴇʥʽʤʜʝʨʽ. ɻʘʟ ʭʨʦʤʘʪʦʛʨʘʬʠʷʩʳ 

ʘʨץʳʣʳ ʤʘʡ ץʳʰץʳʣʳʥʳײץ שʨʘʤʳʥ ʘʥʳץʪʘʫè [158] (ᴇʟʽʥʜʽʢ ʤʦʜʠʬʠʢʘʮʠʷʤʝʥ) 

ʄʦʜʠʬʠʢʘʮʠʷʣʘʫ ʧʨʦʮʝʜʫʨʘʩʳ: 

ɻʘʟ ʣʠʧʠʜʪʽ ʬʨʘʢʮʠʷʩʳʥ ʟʝʨʪʪʝʫ ʛʘʟ-ʭʨʦʤʘʪʦʛʨʘʬʠʷʣʳץ ᴅʜʽʩʧʝʥ 

ʞװʨʛʽʟʽʣʜʽ. ʉʳʥʘʤʘʣʘʨʜʳ ʜʘʡʳʥʜʘʫ ʤʦʜʠʬʠʢʘʮʠʷʣʘʥסʘʥ ʌʦʣʴʯʠ ᴅʜʽʩʽ ʙʦʡʳʥʰʘ 

ʙײʣʰʳץʝʪ ײʣʧʘʩʳʥʘʥ ʣʠʧʠʜʪʝʨʜʽ ʘʣʫ ʙʦʣʜʳ. ʆʣ װʰʽʥ 5 ʛ ʤᴇʣʰʝʨʽʥʜʝʛʽ ʝʪ 50 ʤʣ 

ʭʣʦʨʦʬʦʨʤ ץʦʩʧʘʩʳʤʝʥ (1:1) ʤʝʪʘʥʦʣʤʝʥ 2 ʩʘסʘʪ ʙʦʡʳ ʛʦʤʦʛʝʥʠʟʘʮʠʷʣʘʥʜʳ, 

 ʩʦʜʘʥ ʢʝʡʽʥ ,(ʢᴇʣʝʤʽʥʝ 1,0% שʦʩʧʘʥʳץ) ʦʩʳʣʜʳץ ʘʥ NaCl ʩʫʣʳ ʝʨʽʪʽʥʜʽʩʽץץʘʥʳץ

ʤʘʡʣʘʨʜʳ ץʘʡʪʘ ʘʣʫ װʰʽʥ 5 ʤʣ ʛʝʢʩʘʥ ץʦʩʳʣʜʳ. ʄʘʡ ץʳʰץʳʣʜʘʨʳ ISO 5509-
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1978 ʤʦʜʠʬʠʢʘʮʠʷʣʘʥסʘʥ ᴅʜʽʩʽʤʝʥ ʛʘʟ ʭʨʦʤʘʪʦʛʨʘʬʠʷʩʳʤʝʥ ʟʝʨʪʪʝʣʜʽ. ʆʣ װʰʽʥ 

ʤʝʪʘʥʦʣʜʘסʳ ʘʮʝʪʠʣʭʣʦʨʠʜʪʽ3 ש ʤʣ 15% ʝʨʽʪʽʥʜʽʩʽʥʽץ שʦʩʧʘʩʳʥʜʘסʳ 10 ʤʛ 

ʣʠʧʠʜʪʝʨʽ ʙʘʨ 1 ʤʣ ʝʨʽʪʽʥʜʽ 100ʦʉïʪʘ 2 ʩʘסʘʪ ץʘʡʥʘʪʳʣʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ 

ʨʝʘʢʮʠʷʣʳץ ץʦʩʧʘʥʳ 1,25 ʤʣ ץʘʥʳץץʘʥ ʂʆʅ ʝʨʽʪʽʥʜʽʩʽʥ ʉʅ3ʆʅנɸ ʈʅ 5.0-6.0 

ʜʝʡʽʥ ץʦʩʫ ʘʨץʳʣʳ ʙʝʡʪʘʨʘʧʪʘʥʜʳʨʜʳ. פʦʩʧʘסʘ 3 ʤʣ ץʘʥʳץץʘʥ NaCl ʩʫʣʳ 

ʝʨʽʪʽʥʜʽʩʽ ʤʝʥ 3 ʤʣ ʛʝʢʩʘʥ ץʦʩʳʣʜʳ, ʘʨʘʣʘʩʪʳʨʳʣʜʳ, 30 ʤʠʥʫʪ ʙʦʡʳ 

ʪײʥʜʳʨʳʣʜʳ ʞᴅʥʝ ʪʘʣʜʘʫסʘ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʤʝʪʠʣ ʵʬʠʨʣʝʨʽ ʙʘʨ ʤᴇʣʜʽʨ 

ʛʝʢʩʘʥ ץʘʙʘʪʳʥʘʥ 0,2 ʤʢʣ ʝʨʽʪʽʥʜʽ ʘʣʳʥʜʳ. ʄʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʤʝʪʠʣ 

ʵʬʠʨʣʝʨʽ Agilent Technologies (ɸפʐ) ʰʳסʘʨסʘʥ Agilent 7890 ʛʘʟ 

ʭʨʦʤʘʪʦʛʨʘʬʳʥʜʘ ʞʘʣʳʥ-ʠʦʥʜʘʫʰʳ ʜʝʪʝʢʪʦʨʤʝʥ ʞᴅʥʝ ʘʟʦʪ ʪʦʛʳʥʜʘסʳ HR-

innowax 60mx0, 32mmx0, 5mkm ʢʘʧʠʣʣʷʨʣʳץ ʙʘסʘʥʳʤʝʥ ʪʘʣʜʘʥʜʳ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʛʨʘʜʠʝʥʪʽ 100-ʜʝʥ 260 Áʩ-ץʘ ʜʝʡʽʥ, ʞʳʣʜʘʤʜʳסʳ 10 oC/ʤʠʥ. 

ʠʥʲʝʢʮʠʷ 1 ʤʢʣ, ʛʘʟ ʘסʳʥʳʥʳש ʘʨʘʣʘʩʫʳ 1:100, ʜʝʪʝʢʪʦʨʜʳש ʪʝʤʧʝʨʘʪʫʨʘʩʳ 

ʩᴅʡʢʝʩʽʥʰʝ 250 ʧʨʝʜʝʣʘʭ 300 ÁC ʘʨʘʣʳסʳʥʜʘ. Supelco ˉ 47885u ʤʘʡ 

 ʳסʨʘʤʳʥʜʘײץ שʳʣʳʥʳץʳʰץ ʤʝʪʠʣ ʵʬʠʨʣʝʨʽʥ C6...C24 ʤʘʡ שʳʣʳʥʳץʳʰץ

ʜʝʨʝʢʪʝʨʜʽ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʝʩʝʧʪʝʫʤʝʥ ʩʘʣʳʩʪʳʨʫʜʳש ʩʪʘʥʜʘʨʪʪʳ ץʦʩʧʘʩʳʥ 

 ʘ ʢʝʣʪʽʨʫץʘʣʳʧץ ʨʘʤʳʥ ʝʩʝʧʪʝʫ ʽʰʢʽײץ ץʩʘʥʜʳ שʳʣʜʘʨʳʥʳץʳʰץ ʦʣʜʘʥʜʳ. ʄʘʡץ

ᴅʜʽʩʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʞװʨʛʽʟʽʣʜʽ. 

ʊʝʤʽʨʜʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʝʪʽʥ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ץʘʙʽʣʝʪʪʽ (FRAP) ʘʥʳץʪʘʫ 

 ʰʽʥ ʩʪʘʥʜʘʨʪʪʳ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨ ʨʝʪʽʥʜʝ BHT ʞᴅʥʝ Ŭ-ʪʦʢʦʬʝʨʦʣװ

 ʳʥʜʳʣʘʨ 2,5 ʤʣ ʬʦʩʬʘʪסʳ 1 ʤʣ ʩʳסʨʣʽ ʢʦʥʮʝʥʪʨʘʮʠʷʜʘװʦʣʜʘʥʳʣʜʳ.ᴄʨ ʪץ

ʙʫʬʝʨʽʥʝ (0,1 ʄ, ʨʅ 6,6) ʞᴅʥʝ 2,5 ʤʣ ʢʘʣʠʡ ʬʝʨʨʠʮʠʘʥʠʜʽʥʝ (1%, ʚ/ʚ) ץʦʩʳʣʜʳ, 

 ʦʩʧʘʥʳ 20 ʤʠʥʫʪ ʽʰʽʥʜʝ 50ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʠʥʢʫʙʘʮʠʷʣʘʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ 2,5ץ

ʤʣ ʪʨʠʭʣʦʨʘʮʝʪ ץʳʰץʳʣʳʥʳש ʝʨʽʪʽʥʜʽʩʽ (10% ) ץʦʩʳʣʜʳ. ʉʦʜʘʥ ʢʝʡʽʥ 2,5 ʤʣ 

ʝʨʽʪʽʥʜʽ ʘʣʳʥʳʧ, 2,5 ʤʣ ʠʦʥʩʳʟʜʘʥʜʳʨʳʣסʘʥ ʩʫ ʤʝʥ 0,5 ʤʣ ʪʝʤʽʨ ʭʣʦʨʠʜʽ 

ʝʨʽʪʽʥʜʽʩʽ (ʩʘʣʤʘסʳ ʙʦʡʳʥʰʘ 0,1%) ץʦʩʳʣʜʳ. ɽʨʽʪʽʥʜʽ 30 ʤʠʥʫʪ ʙʦʡʳ 

ʪײʥʜʳʨʳʣʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ 700 ʥʤ-ʜʝ ʩʽשʽʨʫ ᴇʣʰʝʤʜʝʨʽ ʞװʨʛʽʟʽʣʜʽ. ɸʣʳʥסʘʥ 

FRAP ʤᴅʥʜʝʨʽʥ    ײץʨסʘץ ʩʳסʳʥʜʳ ʤʘʩʩʘʩʳʥʘ ʛ ʛʘʣʣ ץʳʰץʳʣʳʥʳש (GAE)  ʤʛ  

ʵʢʚʠʚʘʣʝʥʪʪʝʨʽʤʝʥ (ʤʛ GAE/ʛ) ʢᴇʨʩʝʪʽʣʛʝʥ [159]. 

ɸʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʢ 2,2-ʜʠʬʝʥʠʣ-1-ʧʠʢʨʠʣʛʠʜʨʘʟʠʣ (DPPH) 

ʩʳʥʘסʳ ʘʨץʳʣʳ ʘʥʳץʪʘʣʜʳ [160,161]. 

ʍʠʤʠʷʣʳץ ʟʘʪʪʘʨ, ʨʝʘʛʝʥʪʪʝʨ ʞᴅʥʝ ʞʘʙʜʳץʪʘʨ: 

ɹʘʨʣʳץ ʨʝʘʛʝʥʪʪʝʨ ʤʝʥ ʩʪʘʥʜʘʨʪʪʘʨ ʘʥʘʣʠʪʠʢʘʣʳץ ʢʣʘʩʩʪʘʥ ʙʦʣʜʳ. 

ʉʦʥʜʘʡ-ʘץ ᴇʪʝ ʪʘʟʘ ʩʫ(Milli -Q Waters purification system; Millipore; Milford, 

ɸפʐ) ʧʘʡʜʘʣʘʥʳʣʜʳ . ʈʝʘʢʪʠʚʪʝʨ: HPLC װʰʽʥ ʤʝʪʘʥʦʣ (MeOH), dpph Ó 95%, 

ʛʘʣʣ ץʳʰץʳʣʳ ʤʦʥʦʛʠʜʨʘʪʳ >98%, ײץʤʳʨʩץʘ ץʳʰץʳʣʳ (98-100%) ʞᴅʥʝ ʢʘʣʠʡ 

ʧʝʨʩʫʣʴʬʘʪʳ (>99%) (ʉʠʛʤʘ-ɸʣʜʨʠʭ). 

ᴆʣʰʝʫ ײץʨʘʣʳ ʨʝʪʽʥʜʝ UV-Vis (LabSolutions, Shimadzu) ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ 

ʰʽʥ ʨʘʜʠʢʘʣʜʳ ʞʦ ʁװ ʘʙʽʣʝʪץ ץʦʣʜʘʥʳʣʜʳ. ɸʥʪʠʦʢʩʠʜʘʥʪʪʳץ

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷʣʳץ ʩʳʥʘסʳ (DPPH) ʞװʨʛʽʟʽʣʜʽ. DPPH ʪʘʣʜʘʫʳ װʰʽʥ MeOH - 

ʜʘ 0,1 ʤʛ / ʤʣ װʣʛʽ ʝʨʽʪʽʥʜʽʩʽ ʜʘʡʳʥʜʘʣʜʳ. 

DPPH ʨʘʜʠʢʘʣʜʘʨʳʥ ʞʦ ʁ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʪʘʣʜʘʫ: 2 ʤʣ DPPH ʝʨʽʪʽʥʜʽʩʽ 

(ʄʝʆʅ 0,1 ʤʛ/ʤʣ) 200 ʤʢʛ/ʤʣ ʢʦʥʮʝʥʪʨʘʮʠʷʜʘסʳ 2 ʤʣ װʣʛʽʣʝʨʤʝʥ 
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ʘʨʘʣʘʩʪʳʨʳʣʜʳ (ʙʘʨʣʳץ ʪʘʣʜʘʫʣʘʨ װ  hʨʝʪ ץʘʡʪʘʣʘʥʜʳ). ʂʝʣʝʩʽ ʢʝʟʝשʜʝ ʨʝʘʢʮʠʷ 

 ʳʜʘ 30 ʤʠʥʫʪסשʘʨʘץ ʘʣʜʳ ʞᴅʥʝ ʙᴇʣʤʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘץʦʩʧʘʩʳ ʰʘʡץ

ʠʥʢʫʙʘʮʠʷʣʘʥʜʳ, ʘʣ ʦʧʪʠʢʘʣʳץ ʪʳסʳʟʜʳץ ʙʣʘʥʢʢʝ ץʘʪʳʩʪʳ 517 ʥʤ-ʜʝ ᴇʣʰʝʥʜʽ. 

ɸʩʢʦʨʙʠʥ ץʳʰץʳʣʳ ʦש ʙʘץʳʣʘʫ ʨʝʪʽʥʜʝ ʘʥʪʠʦʢʩʠʜʘʥʪ ʝʨʽʪʽʥʜʽʩʽʥ ʘʫʳʩʪʳʨʫʜʳ 

 DPPH שʣʛʽʥʽת .ʰʽʥ ʜʝ ʦʩʳʣʘʡ ʜʘʡʳʥʜʘʣʜʳװ ʘʥʜʘ, ʪᴅʞʽʨʠʙʝʣʽ ʪʦʧסʦʩʧʘץ

ʨʘʜʠʢʘʣʜʳ ʩ̔  : ʘʙʽʣʝʪʽ ʪᴇʤʝʥʜʝʛʽ ʬʦʨʤʫʣʘ ʥʝʛʽʟʽʥʜʝ ʝʩʝʧʪʝʣʜʽץ ʽʨʫש

 

                                   (1) 

 

- ʌʣʘʚʦʥʦʠʜʪʘʨʜʳש ʞʘʣʧʳ ײץʨʘʤʳʥ ʘʥʳץʪʘʫ (TFC). 

ʇʦʨʪʫʣʘʢ ʩʳסʳʥʜʳʣʘʨʳʥʜʘסʳ ʬʣʘʚʦʥʦʠʜʪʘʨʜʳש ʞʘʣʧʳ ײץʨʘʤʳ  

ʘʣʶʤʠʥʠʡ ʭʣʦʨʠʜʽʥ ʪʘʣʜʘʫ ᴅʜʽʩʽʤʝʥ ʘʥʳץʪʘʣʜʳ [162] 

ᴄʜʽʩʪʽש ʤᴅʥʽ: 50 ʤʛ ʧʦʨʪʫʣʘʢ ʽʣʤʝʢʪʝʨʽ 10 ʤʣ 80% ʩʫ MeOH-ʜʘ ʝʨʠʜʽ ʞᴅʥʝ 

ʩװʟʛʽ ץʘסʘʟʳ ʘʨץʳʣʳ ʩװʟʽʣʝʜʽ. ʇʨʦʙʠʨʢʘסʘ 300 ʤʢʣ ʩʳסʳʥʜʳ ʘʣʳʥʳʧ, 3,4 ʤʣ 30% 

ʄʝʆʅ, 150 ʤʢʣ 0,5 ʤ NaNO2 ʞᴅʥʝ 150 ʤʢʣ 0,3 ʤ AlCl3Å6H2O ʝʥʛʽʟʽʣʜʽ ʞᴅʥʝ 5 

ʤʠʥʫʪʪʳץ ʠʥʢʫʙʘʮʠʷʤʝʥ ʞᴅʥʝ 1 ʤʣ NaOH (1 ʄ) ץʦʩʫʤʝʥ ʘʨʘʣʘʩʪʳʨʳʣʜʳ. 

ʉʽשʽʨʫ UV-Vis-ʪʝ 510 ʥʤ-ʜʝ ᴇʣʰʝʥʜʽ. ʌʣʘʚʦʥʦʠʜʪʘʨʜʳש ʞʘʣʧʳ ʩʘʥʳʥʘ 

ʘʨʥʘʣסʘʥ ʢʘʣʠʙʨʣʝʫ ץʠʩʳסʳ ʩʪʘʥʜʘʨʪʪʳ ʨʫʪʠʥ ʝʨʽʪʽʥʜʽʩʽʥ (0-100 ʤʛ/ʣ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʠʘʧʘʟʦʥʳʥʜʘ) ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʞʘʩʘʣʜʳ. ʌʣʘʚʦʥʦʠʜʪʘʨʜʳש 

ʞʘʣʧʳ ײץʨʘʤʳ ʩʳסʳʥʜʳʥʳש ʙʽʨ ʛʨʘʤʤ ײץʨסʘץ ʟʘʪʳʥʘ ʤʠʣʣʠʛʨʘʤʤ 

ʵʢʚʠʚʘʣʝʥʪʪʝʨʽʥʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

ʇʦʨʪʫʣʘʢ ʩʳסʳʥʜʳʣʘʨʳʥʜʘסʳ ʬʝʥʦʣʜʘʨʜʳש ʞʘʣʧʳ ײץʨʘʤʳ 

ʩʧʝʢʪʨʦʤʝʪʨʠʷʣʳץ ʌʦʣʠʥ-ʏʦʢʘʣʴʪʝʫ ᴅʜʽʩʽʥʝ ʩᴅʡʢʝʩ  ʪʘʣʜʘʥʜʳ [163]. 

ᴄʜʽʩʪʽש ʤᴅʥʽ: ᴅʨ ʩʳסʳʥʜʳʥʳ100 ש ʤʢʣ (MeOH-ʜʘ ʝʨʽʪʽʣʛʝʥ) ʥʝʤʝʩʝ 

ʩʪʘʥʜʘʨʪʪʳ ʛʘʣʣ ץʳʰץʳʣʳʥʳש ʝʨʽʪʽʥʜʽʩʽ 2 ʤʣ 2% Na2CO3 ʝʨʽʪʽʥʜʽʩʽʤʝʥ 

ʘʨʘʣʘʩץʘʥ. ʉʦʜʘʥ ʢʝʡʽʥ ץʦʩʧʘʩʳ 5 ʤʠʥʫʪ ʙʦʡʳ ʠʥʢʫʙʘʮʠʷʣʘʥʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ 

100 ʤʢʣ ʌʦʣʠʥ-ʏʦʢʘʣʪʝʫ ʨʝʘʛʝʥʪʽ ץʦʩʳʣʜʳ. ʊװʩ ץʘʣʳʧʪʘʩʪʳʨʫ װʰʽʥ ʙᴇʣʤʝ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ 30 ʤʠʥʫʪ ײʩʪʘסʘʥʥʘʥ ʢʝʡʽʥ. ʉʽשʽʨʫ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʜʽש 

ʢᴇʤʝʛʽʤʝʥ 750 ʥʤ-ʜʝ ᴇʣʰʝʥʜʽ. ʅᴅʪʠʞʝʣʝʨ װʣʛʽʥʽש ʙʽʨ ʛʨʘʤʤ ײץʨסʘץ ʟʘʪʳʥʘ ʤʛ 

ʛʘʣʣ ץʳʰץʳʣʳʥʳש (GAE) ʙʘʣʘʤʘʣʘʨʳʥʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ. 

- ʂʘʨʦʪʠʥʦʠʜʪʘʨʜʳש ʞʘʣʧʳ ʘʥʳץʪʘʫ װʰʽʥ ʞʘʣʧʳ ʢʘʨʦʪʠʥʦʠʜʪʘʨʜʳש 

ʠʟʦʭʨʦʤʘʪʠʢʘʣʳץ ʬʨʘʢʮʠʷʣʘʨʳ ʙʘסʘʣʘʥʜʳ (Total Carotenoid Content (TCC)) 

 ʘʥסʪʘʣץʦʣʜʘʥʳʣʘʪʳʥ ʝʨʽʪʢʽʰ (ʘʮʝʪʦʥ) ʘʥʳץ ʰʽʥװ ʣʛʽʣʝʨʜʽ ʜʘʡʳʥʜʘʫת .[164]

ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ ʙᴇʣʽʧ ʘʣʜʳ. תʣʛʽʣʝʨʜʽ ʩʽשʽʨʫ ʩᴅʡʢʝʩʽʥʰʝ 472 ʞᴅʥʝ 508 ʥʤ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷʣʳץ ʪװʨʜʝ ᴇʣʰʝʥʜʽ. פʳʟʳʣ ʞᴅʥʝ ʩʘʨʳ ʢʘʨʦʪʠʥʦʠʜʪʘʨʜʳש 

 .ʪʘ ʢᴇʨʩʝʪʽʣʛʝʥץʩʘʣʤʘ ץʘסʨײץ ʨʘʤʳ ʤʛ / ʛײץ

ʊʘסʘʤʜʳץ ʞᴅʥʝ ʵʥʝʨʛʝʪʠʢʘʣʳײץ ץʥʜʳʣʳץʪʳ ʘʥʳץʪʘʫ. ʐʠʢʽʟʘʪ ʧʝʥ 

ᴇʥʽʤʥʽש ʪʘסʘʤʜʳײץ ץʥʜʳʣʳסʳ ʝʩʝʧʪʝʫ ᴅʜʽʩʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ. ɼʝʥʝʜʝʛʽ ʳʜʳʨʘʫ 

ʢʝʟʽʥʜʝ 1 ʛ ʘץʫʳʟ 17,2 ʢɼʞ ʵʥʝʨʛʠʷ, 1 ʛ ʤʘʡ ï 38,8 ʢɼʞ ʙʝʨʝʪʽʥʽ ʙʝʣʛʽʣʽ.  

 ɽʪʪʽש ʳʣסʘʣ ʙʘʡʣʘʥʳʩʪʳʨʫ ץʘʙʽʣʝʪʽ (ʓɹפ) ɻʨʘʫ-ʍʘʤʤ ʙʦʡʳʥʰʘ ʧʨʝʩʪʝʫ 

ᴅʜʽʩʽʤʝʥ ʘʥʳץʪʘʣʜʳ. 
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ɼʘʡʳʥ  ᴇʥʽʤʜʝʨʜʝʛʽ ʘץʫʳʟʜʘʨʜʳש "in vitro" ʘʩ ץʦʨʳʪʫ ʬʝʨʤʝʥʪʪʝʨʽʤʝʥ 

 :ʪʘʣʜʳץʦʨʳʪʳʣʫʳ ʇʦʢʨʦʚʩʢʠʡ-ɽʨʪʘʥʦʚ ᴅʜʽʩʽʤʝʥ ʘʥʳץ

ʇʽʩʽʨʽʣʛʝʥ ʰײʞʳװ ץʣʛʽʣʝʨʽ װʰʽʥ ʪᴇʤʝʥʜʝ ʢʝʣʪʽʨʽʣʛʝʥ ʇʦʢʨʦʚʩʢʠʡ ʤʝʥ 

ɽʨʪʘʥʦʚ ʭʘʪʪʘʤʘʩʳ ʙʦʡʳʥʰʘ ʘʩ ץʦʨʳʪʫʜʳ ʤʦʜʝʣʴʜʝʫ ʞװʨʛʽʟʽʣʜʽ. ʉʦʥʳש ʽʰʽʥʜʝ 

ʬʝʨʤʝʥʪʪʝʨ ץʦʩʳʣסʘʥ, ʙʽʨʘװ ץʣʛʽʣʝʨ ץʦʩʳʣʤʘסʘʥ ʙʘץʳʣʘʫ ʩʳʥʘסʳ ʤʦʜʝʣʴʜʝʥʜʽ. 

0,5 ʛ ײʩʘץʪʘʣסʘʥ װʣʛʽʛʝ 25 ʤʣ ʞʘשʘ ʜʘʡʳʥʜʘʣסʘʥ ʧʝʧʩʠʥ ʝʨʽʪʽʥʜʽʩʽ 

 ʳʣʳ ʝʨʽʪʽʥʜʽʩʽץʳʰץ ʟײʦʩʳʣʜʳ (ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 1 ʤʛ/ʤʣ: 25 ʤʣ 0,02 ʅ ʪץ

(ʨʅ=1,2) 25 ʤʛ ʢʨʠʩʪʘʣʜʳ ʧʝʧʩʠʥʤʝʥ ʘʨʘʣʘʩʪʳʨʳʣʜʳ), ʄץײʠʷʪ ʘʨʘʣʘʩʪʳʨʳʣʜʳ 

ʞᴅʥʝ 37 ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ ץʳʟʜʳʨʳʣʜʳ, ʦʩʳ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 3 ʩʘסʘʪ ײʩʪʘʣʜʳ. 

ʇʝʧʩʠʥʤʝʥ (25 ʤʣ) ץʦʨʳʪʳʣסʘʥʥʘʥ ʢʝʡʽʥ װʣʛʽʣʝʨʜʽץ שʘʣʜʳץʪʘʨʳ 0,65 ʤʣ 2 

ʅ ʥʘʪʨʠʡ ʛʠʜʨʦʢʩʠʜʽʤʝʥ ʘʨʘʣʘʩʪʳʨסʘʥʜʘ ʙʝʡʪʘʨʘʧʪʘʥʜʳʨʳʣʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ 25 

ʤʣ 0,02 ʅ ʥʘʪʨʠʡ ʛʠʜʨʦʢʘʨʙʦʥʘʪʳʥʳש ʝʨʽʪʽʥʜʽʩʽʥ (ʨʅ 8,2), 25 ʤʛ ʢʨʠʩʪʘʣʜʳ 

ʪʨʠʧʩʠʥʜʽ (ʝʨʽʪʽʥʜʽʜʝʛʽ ʬʝʨʤʝʥʪʪʽש ʩʦסשʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 0,5 ʤʛ/ʤʣ) 3 ʩʘסʘʪ 

ʽʰʽʥʜʝ 37 ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʦʜʘʥ ᴅʨʽ ʠʥʢʫʙʘʮʠʷʣʘʥʜʳ. 

ɸʩ ץʦʨʳʪʫ ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ װʣʛʽʣʝʨ ʙʽʨʜʝʥ - 40ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ 

ʙʽʨʥʝʰʝ ʩʘסʘʪץʘ ץʘʪʳʨʳʧ ץʦʡʜʳ.  ɸץʫʳʟ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ʦʜʘʥ ᴅʨʽ ᴇʣʰʝʫ װʰʽʥ 

 ʣʛʽʣʝʨ ʝʨʽʪʽʣʽʧ, ʮʝʥʪʨʠʬʫʛʘʜʘ 20 ʤʠʥʫʪ 14000 ʘʡʥ/ʤʠʥ ʙᴇʣʽʥʽʧ, ʩʫʧʝʨʥʘʪʘʥʪװ

ʪʘשʜʘʣʜʳ. 

ɸץʫʳʟ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʃʦʫʨʠ ᴅʜʽʩʽʤʝʥ ᴅʨ װʣʛʽʜʝ װʰ ʨʝʪ ᴇʣʰʝʥʜʽ. 

 ץʞʳײʰʽʥ ʰװ ᴅʩʝʨʽʥ ʙʦʣʜʳʨʤʘʫ שʫʳʟ ʤᴅʥʜʝʨʽʥʝ ʬʝʨʤʝʥʪʪʝʨʜʽץʣʛʽʣʝʨʜʝʛʽ ʘת

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝʥ ʘʣʳʥʳʧ ʪʘʩʪʘʣסʘʥ ʙʘץʳʣʘʫ װʣʛʽʩʽʥʽש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʜʘ 

ᴇʣʰʝʥʜʽ. 

 ʘʨʘ ʢʘʣʠʙʨʣʝʫץ-ץʩ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʩʪʘʥʜʘʨʪʪʳ ʘװʪ שʣʛʽʣʝʨʜʽת

ʪʘץʪʘʣʘʨʳʤʝʥ ʢʘʣʠʙʨʣʝʥʛʝʥ Konica Minolta cm-2300d ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʥʽש 

ʢᴇʤʝʛʽʤʝʥ ʘʥʳץʪʘʣʜʳ. ʊװʩ ʤᴅʥʜʝʨʽ L-ʘʰʳץ ʪװʩ, a-ץʳʟסʳʣʪ ʪװʩ ʞᴅʥʝ b-

ʩʘʨסʳʰʪʳץ ʪװʨʽʥʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

ʊװʩʪʽש ʞʘʨʳץ ᴅʩʝʨʽʥʝ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʪװʩ ʪײʨʘץʪʳʣʳסʳʥ 

ʙʘסʘʣʘʫ ʢʨʠʪʝʨʠʡʽ ץʦʣʜʘʥʳʣʜʳ (ʋ). ʊװʩʪʽש ʪײʨʘץʪʳʣʳסʳ ʢʝʣʝʩʽ ʬʦʨʤʫʣʘ 

ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʜʽ: 

 

                                                  (2) 
 

ʄײʥʜʘסʳ, 

L1, L2-ʞʘʨʳץ ᴅʩʝʨʽʥʝ ʜʝʡʽʥ ʞᴅʥʝ ʦʜʘʥ ʢʝʡʽʥʛʽ ʘʰʳץ ʪװʩ ʢᴇʨʩʝʪʢʽʰʽʥʽש 

ʤᴅʥʽ; 

ʘ1, ʘ2 ï ʞʘʨʳץ ᴅʩʝʨʽʥʝ ʜʝʡʽʥ ʞᴅʥʝ ʢʝʡʽʥ ץʳʟסʳʣʪ ʪװʩ ʢᴇʨʩʝʪʢʽʰʽʥʽש ʤᴅʥʽ; 

b1, b2-ʞʘʨʳץ ᴅʩʝʨʽʥʝ ʜʝʡʽʥ ʞᴅʥʝ ʦʜʘʥ ʢʝʡʽʥʛʽ ʩʘʨסʳʰʪʳץ ʢᴇʨʩʝʪʢʽʰʽʥʽש 

ʤᴅʥʽ. 

ʊװʩʪʽש ʞʘʨʳץץʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘסʘʥ ʢʝʟʜʝ װʣʛʽ ʞʘʩʘʥʜʳ ʞʘʨʳץ ʢᴇʟʽʥʽש 

ʘʩʪʳʥʘ ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ (ץʫʘʪʳ ʢʝʤʽʥʜʝ 40 ɺʪ ʬʣʫʦʨʝʩʮʝʥʪʪʽ ץʳʟʜʳʨʫ ʰʘʤʳ). 

ʕʢʩʧʝʨʠʤʝʥʪ ʙʘʩʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ 1 ʩʘסʘʪʪʘʥ ʢʝʡʽʥ ʪװʩ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʳש 

ᴇʟʛʝʨʫʽ ʘʩʧʘʧʪʳץ ʪװʨʜʝ ʘʥʳץʪʘʣʜʳ. ɿʝʨʪʪʝʫʣʝʨ ʙʝʩ ʨʝʪ ץʘʡʪʘʣʘʥʜʳ.  
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ɸץʫʳʟ ʬʨʘʢʮʠʷʣʘʨʳʥʳש ʤʦʣʝʢʫʣʘʣʳץ-ʤʘʩʩʘʣʳץ ʪʘʨʘʣʫʳʥ ʙʽʨ ᴇʣʰʝʤʜʽ 

ʵʣʝʢʪʨʦʬʦʨʝʟ ᴅʜʽʩʽ ʘʨץʳʣʳ ʪʘʣʜʘʫ 

ʉʳʥʘʤʘ ʜʘʡʳʥʜʘʫ 

100 ʤʛ װʣʛʽ ʘʣʳʥʳʧ, 500 ʤʢʣ ʣʠʟʠʨʣʝʫʰʽ ʝʨʽʪʽʥʜʽʩʽ ץʦʩʳʣʜʳ (4,5 ʤ 

ʤʦʯʝʚʠʥʘ, 2,5% ɓ-ʤʝʨʢʘʧʪʦʵʪʘʥʦʣ, 1% ʪʨʠʪʦʥ ʍ-100, 1% ʈʅ 3 ï 10 

ʘʤʬʦʣʠʥʜʝʨ). ɸʣʳʥסʘʥ ʛʦʤʦʛʝʥʘʪ 20 ʤʠʥʫʪ ʽʰʽʥʜʝ 14000 ʘʡʥ/ʤʠʥ 

ʮʝʥʪʨʠʬʫʛʘʣʘʫ ʘʨץʳʣʳ ʞʝשʽʣʜʝʪʽʣʜʽ. ʆʩʳʜʘʥ ʢʝʡʽʥ ʩʫʧʝʨʥʘʪʘʥʪ ʙᴇʣʽʥʽʧ, ʦסʘʥ 

ʘץʫʳʟ ʙʫʬʝʨʽʥʽץ 1 :1 שʘʪʳʥʘʩʳʥʜʘ ץʦʩʳʣʜʳ, ʦʥʳ ʜʘʡʳʥʜʘʫ װʰʽʥ ʵʧʧʝʥʜʦʨʬ 

ʪʠʧʪʽ ʪװʪʽʢʪʝʨʛʝ 1 ʤʣ ʥʘʪʨʠʡ ʜʦʜʝʮʠʣʩʫʣʴʬʘʪʳ (SDS) 10%, 250 ʤʢʣ 

ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʥסʘʥ ɓ-ʤʝʨʢʘʧʪʦʵʪʘʥʦʣ, 625 ʤʢʣ ʊʨʠʩ-HCl 0,5 ʄ, 1,5 ʛ ʤʦʯʝʚʠʥʘ 

 ʩʪʽ ʞᴅʥʝ 5 ʤʣ ʩʫ ʢᴇʣʝʤʽʥʝ ʜʝʡʽʥװʘʨʘ ʪץ ʩʪʽװʦʩʳʣʜʳ, ʙʨʦʤʬʝʥʦʣ ʢᴇʢ ʪץ

ʞʝʪʢʽʟʽʣʜʽ, ʩʦʜʘʥ ʢʝʡʽʥ ʩʳʥʘʤʘʣʘʨ ץʘʡʥʘסʘʥ ʩʫ ʚʘʥʥʘʩʳʥʜʘ 5 ʤʠʥʫʪ 

 .ʳʟʜʳʨʳʣʜʳץ

ʇʦʣʠʘʢʨʠʣʘʤʠʜʪʽ ʛʝʣʴʜʝʛʽ ʙʽʨ ᴇʣʰʝʤʜʽ ʵʣʝʢʪʨʦʬʦʨʝʟ ʪʽʢ ʛʝʣʴʜʽʢ 

ʵʣʝʢʪʨʦʬʦʨʝʟʜʽ ʞװʨʛʽʟʫ װʰʽʥ ʢʘʤʝʨʘ ץʦʣʜʘʥʳʣʜʳ (ʍʝʣʠʢʦʥ, ʈʝʩʝʡ) ʞᴅʥʝ ʦʥʳ 

12,5% ʧʦʣʠʘʢʨʠʣʘʤʠʜʪʽ ʛʝʣʴʤʝʥ ʪʦʣʪʳʨʜʳ. ʆʥʳװ שʩʪʽʥʝ 6% ʛʝʣʴ ײץʡʳʣʜʳ, ʦסʘʥ 

 ʣʛʽʩʽ 4 ʞᴅʥʝ 6 ʤʢʣ ʤᴇʣʰʝʨʽʥʜʝװ ʰʽʥ ʪʝʩʽʢʪʝʨ ʞʘʩʘʣʜʳ. ɿʝʨʪʪʝʫװ ʣʛʽʣʝʨʜʽ ʝʥʛʽʟʫװ

ʝʥʛʽʟʽʣʜʽ. ɹʫʬʝʨ ʨʝʪʽʥʜʝ ײץʨʘʤʳʥʜʘ 25 ʤʄ ʪʨʠʩ-HCl, 192 ʤʄ ʛʣʠʮʠʥ ʞᴅʥʝ 0,1% 

SDS ʙʘʨ ʝʨʽʪʽʥʜʽ ץʦʣʜʘʥʳʣʜʳ. ʕʣʝʢʪʨʦʬʦʨʝʟ ʢʝʣʝʩʽ ʧʘʨʘʤʝʪʨʣʝʨʜʝ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʜʳ: ʘʣסʘʰץʳ 30 ʤʠʥʫʪ ï 60 ɺ ʞᴅʥʝ ʦʜʘʥ ᴅʨʽ 120 ɺ, ʙʦʷסʳʰʪʳש ʘʣʜʳסשʳ 

ʞʘסʳ (ʙʨʦʤʬʝʥʦʣ ʢᴇʢ) ʛʝʣʴ ʧʣʠʪʘʣʘʨʳʥʳש ʪᴇʤʝʥʛʽ ʞʠʝʛʽʥʝ ʞʝʪʢʝʥʰʝ. 

ʂʝʩʢʽʥʜʝʨʜʽ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ ʞᴅʥʝ ʪʘʣʜʘʫ 

G-250 ʢʫʤʘʩʩʠ ʘץʫʳʟʜʘʨʳʥ ʙʦʷʫ ʢʝʣʝʩʽ ײץʨʘʤʜʘסʳ ʝʨʽʪʽʥʜʽʜʝ ʞװʨʛʽʟʽʣʜʽ: 

10% ʩʽʨʢʝ ץʳʰץʳʣʳ, 25% ʠʟʦʧʨʦʧʘʥʦʣ, 0,05% ʂʫʤʘʩʩʠ G-250. ɹʘʡʣʘʥʳʩʧʘסʘʥ 

ʙʦʷʫʜʳ ʢʝʪʽʨʫ װʰʽʥ 10% ʩʽʨʢʝ ץʳʰץʳʣʳ ץʦʣʜʘʥʳʣʜʳ. 

ʂʦʤʧʴʶʪʝʨʣʽʢ ʜʝʥʩʠʪʦʤʝʪʨʠʷʥʳ ʞװʨʛʽʟʫ װʰʽʥ ʳʣסʘʣʜʳ ʙʦʣסʘʥ ʙʽʨ 

ᴇʣʰʝʤʜʽ ʵʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘʣʘʨ ץʦʣʜʘʥʳʣʜʳ. ʆʣʘʨʜʳש ʪʦʣʳץ ʩʘʥʜʳץ 

ʢʝʩʢʽʥʜʝʨʽ 600 ppi 2D-RGB ʨʝʞʠʤʽʥʜʝ Bio-5000 Plus (serva, ɻʝʨʤʘʥʠʷ) ʩʢʘʥʝʨʽ 

ʘʨץʳʣʳ ʘʣʳʥʜʳ. ɸʣʳʥסʘʥ ʩʘʥʜʳץ ʢʝʩʢʽʥʜʝʨ ʛʨʘʬʠʢʘʣʳץ ʨʝʜʘʢʪʦʨʜʘ ᴇשʜʝʣʜʽ. 

 ץʨʝʦʣʦʛʠʷʣʳ שʪʫʨʘʤʘʩʳʥʳ ץʞʳײʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ ʙʘʨ ʰץʨʘʤʳʥʜʘ ʘײפ

 ʣײʨʛʽʟʽʣʜʽ. ɹװʳ ʢᴇʤʝʛʽʤʝʥ ʞסʦʥʜʳʨץ ʘʩʠʝʪʪʝʨʽʥ ʟʝʨʪʪʝʫ ʉʪʨʫʢʪʫʨʦʤʝʪʨ ʉʊ2ץ

 ʥʝʛʽʟʛʽ שʪʘʫʜʳץʘʩʠʝʪʪʝʨʽʥ ʘʥʳץ ץʨʝʦʣʦʛʠʷʣʳ שʨʘʣ ʤʘʪʝʨʠʘʣʜʘʨʜʳײץ

ʧʘʨʘʤʝʪʨʣʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʳסʳʩʫ ʢʝʨʥʝʫʽ ʤʝʥ ʳסʳʩʫ ʞʳʣʜʘʤʜʳסʳʥ 

ᴇʣʰʝʡʜʽ. ײפʨʳʣסʳʥʳש ʞײʤʳʩ ʧʨʠʥʮʠʧʽ װʣʛʽʛʝ ʙʘץʳʣʘʥʘʪʳʥ ʳסʳʩʫ ʢʝʨʥʝʫʽʥ 

 ʣײʦʩʳ ʢʝʨʥʝʫʛʝ ʨʝʘʢʮʠʷʩʳʥ ᴇʣʰʝʫʛʝ ʥʝʛʽʟʜʝʣʛʝʥ, ʙ שʣʛʽʥʽװ ʘ ʞᴅʥʝסʦʣʜʘʥʫץ

ʦʥʳש ʘסʳʤʜʳʣʳץ ʧʝʥ ʪײʪץʳʨʣʳסʳʥ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɿʝʨʪʪʝʫʜʽ ʞװʨʛʽʟʫ װʰʽʥ ʰײʞʳץ ʪʫʨʘʤʘʩʳʥʳװ שʣʛʽʣʝʨʽ ʩʪʨʫʢʪʫʨʦʤʝʪʨʜʽש 

ᴇʣʰʝʫ ʢʘʤʝʨʘʩʳʥʘ ʦʨʥʘʣʘʩʪʳʨʳʣʘʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ ײץʨʳʣסʳ ʠʥʜʝʥʪʦʨ ʘʨץʳʣʳ 

 שʨʜʝ ʝʥʛʽʟʽʣʝʜʽ. ʊʝʤʧʝʨʘʪʫʨʘ ʬʘʢʪʦʨʣʘʨʳʥʳװʳʩʫ ʢʝʨʥʝʫʽʥ ʜᴅʡʝʢʪʽ ʪסʣʛʽʛʝ ʳװ

ʰײʞʳץ ʪʫʨʘʤʘʩʳʥʳש ʨʝʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ʢʝʨʽ ᴅʩʝʨʽʥ ʙʦʣʜʳʨʤʘʫ װʰʽʥ 

ᴇʣʰʝʫʣʝʨ ʙᴇʣʤʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʝʜʽ. 

ʈʝʦʣʦʛʠʷʣʳץ ʧʘʨʘʤʝʪʨʣʝʨʜʽ, ʩʦʥʳש ʽʰʽʥʜʝ ʳסʳʩʫ ʢʝʨʥʝʫʽʥ (Ű) ʞᴅʥʝ 

ʪײʪץʳʨʣʳץʪʳ (ɛ) ʝʩʝʧʪʝʫ װʰʽʥ ʢʝʣʝʩʽ ʬʦʨʤʫʣʘʣʘʨ ʧʘʡʜʘʣʘʥʳʣʜʳ: 
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ʓסʳʩʫ ʢʝʨʥʝʫʽ ʤʳʥʘ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʜʽ: 

                                                    

                                                      Ű=F/A                                                  (3) 

 

F - װʣʛʽʛʝ ץʦʣʜʘʥʳʣʘʪʳʥ ᴇʣʰʝʥʛʝʥ ʢװʰ (ʅ), 

A - ʢװʰ װʣʛʽʤʝʥ ʞʘʥʘʩʘʪʳʥ ײץʨʳʣסʳ ʙᴇʣʽʛʽʥʽש ʢᴇʣʜʝʥʝץ שʠʤʘʩʳʥʳש 

ʘʫʜʘʥʳ (ʤ2). 

ʂᴇʣʜʝʥʝץ שʠʤʘ ʘʫʜʘʥʳ ʪᴅʞʽʨʠʙʝʜʝ ץʦʣʜʘʥʳʣסʘʥ ʠʥʜʝʥʪʦʨ ʜʠʘʤʝʪʨʽʥʝʥ 

ʰʝשʙʝʨʜʽש ʘʫʜʘʥʳ ʬʦʨʤʫʣʘʩʳ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʜʽ: 

 

                                                   A=ˊr2                                                  (4) 

 

ʓסʳʩʫ ʞʳʣʜʘʤʜʳסʳ (ɔ) װʣʛʽ ʜʝʬʦʨʤʘʮʠʷʩʳʥʳש (H) ʫʘץʳʪ ʙʽʨʣʽʛʽʥʜʝ (T) 

ᴇʟʛʝʨʫʽ ʨʝʪʽʥʜʝ ʘʥʳץʪʘʣʜʳ, ʦʣ ʤʳʥʘ ʬʦʨʤʫʣʘʤʝʥ ᴇʨʥʝʢʪʝʣʝʜʽ: 

 

                                                 ɔ=ȹH/ȹT                                               (5) 

 

ȹH - װʣʛʽ ʙʠʽʢʪʽʛʽʥʽש ᴇʟʛʝʨʫʽ (ʥʝʤʝʩʝ ʜʝʬʦʨʤʘʮʠʷʥʳ ʢᴇʨʩʝʪʝʪʽʥ ʙʘʩץʘ 

ʩʠʧʘʪʪʘʤʘ), 

ȹT - ᴇʟʛʝʨʽʩ ʦʨʳʥ ʘʣסʘʥ ʪʠʽʩʪʽ ʫʘץʳʪ ʢʝʟʝשʽ. 

 

ʊײʪץʳʨʣʳץ ʢʝʣʝʩʽ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʜʽ: 

 

                                                  ɛ=Űɔ                                                     (6) 

 

ɸʤʠʥץʳʰץʳʣʜʳ ʪʝʧʝ-ʪʝשʜʽʣʽʢ ʧʝʥ ʙʠʦʣʦʛʠʷʣʳײץ ץʥʜʳʣʳץʪʳ ʙʘסʘʣʘʫ 

 ץʘʡʳʨʤʘʰʳʣʳ שʳʣʜʳ ʩʢʦʨʜʳץʳʰץʳʣʜʳ ʩʢʦʨʳ, ʘʤʠʥץʳʰץʘʤʠʥ שʰʽʥ ᴇʥʽʤʥʽװ

ʢʦʵʬʬʠʮʠʝʥʪʽ (ʂʈɸʉ) ʢʝʣʝʩ ̔ʬʦʨʤʫʣʘʣʘʨ ʘʨrץ ʣʳ ʝʩʝʧʪʝʣʜ:̔         

                                                    ʍ=(ɸʂʥ/ɸʂʠʥ)* 100,                                    (7) 

 

ʤײʥʜʘסʳ, ɸʂʥ ï ʟʝʨʪʪʝʣʝʪʽʥ ʘץʫʳʟʜʘסʳ ʘʣʤʘʩʪʳʨʳʣʤʘʡʪʳʥ 

ʘʤʠʥץʳʰץʳʣʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ,  ʛ/100 ʛ ʘץʫʳʟʜʘ; 

ɸʂʠʥ ï ʠʜʝʘʣʜʳ ʘץʫʳʟʜʘסʳ (ʵʪʘʣʦʥ) ʘʣʤʘʩʪʳʨʳʣʤʘʡʪʳʥ 

ʘʤʠʥץʳʰץʳʣʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ,  ʛ/100 ʛ ʘץʫʳʟʜʘ; 

100 ï  ʧʨʦʮʝʥʪʢʝ ʘʫʳʩʪʳʨʫ ʢʦʵʬʬʠʮʠʝʥʪ.̔ 

ɸʤʠʥץʳʰץʳʣʜʳ ʩʢʦʨʜʳש ʘʡʳʨʤʘʰʳʣʳץ ʢʦʵʬʬʠʮʠʝʥʪʽ (ʂʈɸʉ): 

 

                                                    ʂʈɸʉ=Ɇȹʈɸʉ/n                                           (8) 

 

ʤײʥʜʘסʳ,  n- ʘʣʤʘʩʪʳʨʳʣʤʘʡʪʳʥ ʘʤʠʥץʳʰץʳʣʜʘʨʜʳש ʩʘʥʳ; 
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 ȹʈɸʉ ï ʘʤʠʥץʳʰץʳʣʜʳ ʩʢʦʨʜʳש ʘʡʳʨʤʘʰʳʣʳסʳ ȹʈɸʉ = ʉi ï Cmin, 

ʤײʥʜʘסʳ ʉi ï ʘʤʠʥץʳʰץʳʣʜʳ ʩʢʦʨʜʳש ʘʨʪʳץʰʳʣʳסʳ; 

Cmin ï ʟʝʨʪʪʝʣʝʪʽʥ ʘץʫʳʟʜʳש ʵʪʘʣʦʥסʘ ץʘʪʳʩʪʳ ʘʣʤʘʩʪʳʨʳʣʤʘʡʪʳʥ 

ʘʤʠʥץʳʰץʳʣʜʘʨʜʳש ʤʠʥʠʤʘʣʜʳ ʩʢʦʨʳ. 

ʊʘסʘʤʜʳץ ʘץʫʳʟʜʳש ʙʠʦʣʦʛʠʷʣʳײץ ץʥʜʳʣʳסʳ (ɹפ) ʢʝʣʝʩʽ ʬʦʨʤʫʣʘ 

ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʝʜʽ: 

 

                                           ɹ100=פ-ʂʈɸʉ                                               (9) 

 

ʉʪʘʪʠʩʪʠʢʘʣʳץ ʪʘʣʜʘʫ MATLAB (MATHWORKS, ɸפʐ) ʢᴇʤʝʛʽʤʝʥ 

ʞװʨʛʽʟʽʣʜʽ. ᴆשʜʝʫ ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ (ᴅʨʪװʨʣʽ ʜʦʟʘʣʘʨ), ʩʘץʪʘʫ 

ʤʝʨʟʽʤʽ ʤʝʥ ᴇשʜʝʫ ʤʝʥ ʩʘץʪʘʫ ʤʝʨʟʽʤʽʥʽש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽ ʘʨʘʩʳʥʜʘסʳ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʝʢʽ ʞʘץʪʳ ANOVA ʢᴇʤʝʛʽʤʝʥ ʪʘʣʜʘʥʜʳ, ʦʨʪʘʰʘ ʤᴅʥʜʝʨ 

ʘʨʘʩʳʥʜʘסʳ ʤʘשʳʟʜʳ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ p < 0,05 ʜʝשʛʝʡʽʥʜʝ ʙʝʣʛʽʣʝʥʜʽ. 

 

ɽʢʽʥʰʽ ʙᴇʣʽʤ ʙʦʡʳʥʰʘ ץʦʨʳʪʳʥʜʳ 

ɿʝʨʪʪʝʫ ʥʳʩʘʥʜʘʨʳ ʨʝʪʽʥʜʝ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ï ʧʦʨʪʫʣʘʢ, II ʢʘʪʝʛʦʨʠʷʣʳ 

ʩʫʙᴇʥʽʤʜʝʨ (ʩʠʳʨ ʩʠʨʘץʪʘʨʳ, ʞʳʣץʳ ʩʠʨʘץʪʘʨʳ, ץʦʡ ʩʠʨʘץʪʘʨʳ), BLT 7  

ʧʨʦʪʝʘʟʘʣʳץ ʬʝʨʤʝʥʪʪʽʢ ʧʨʝʧʘʨʘʪ, ʬʝʨʤʝʥʪʘʪʠʚʪʽ ʛʠʜʨʦʣʠʟ ʘʨץʳʣʳ ʘʣʳʥסʘʥ 

ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ; ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʽש ʙʘץʳʣʘʫ ʞᴅʥʝ 

ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʽ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʩʪʘʥʜʘʨʪץʘ ʩʘʡ ᴅʜʽʩʪʝʨ, ʟʘʤʘʥʘʫʠ 

 ʘʥ ʤᴅʣʽʤʝʪʪʝʨʜʽסʘʥ. ɸʣʳʥסʦʣʜʘʥʘ ʦʪʳʨʳʧ ʘʣʳʥץ ʪʘʨץʳʣʘʨ ʞᴅʥʝ ʞʘʙʜʳסʨʳʣײץ

ᴇשʜʝʫ ץʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʜʽ. 
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3. ɻɽʈʆɼʀɽʊʀʂɸʃʓפ ʐױɾʓפ ᴆʅɯʄɼɽʈɯʅɯר 

ʊɽʍʅʆʃɻʀʗʉʓʅɼɸ פʆʃɼɸʅɸʊʓʅ ʐʀʂɯɿɸʊʊʓנ  רʓʃʓʄʀ 

ʕʂʉʇɽʈʀʄɽʅʊʊɯʂ ʅɽɻɯɿɼɽʄɽʉɯ 

  

3.1 ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʛʝ ʘʨʥʘʣסʘʥ ᴇʩʽʤʜʽʢ 

ʰʠʢʽʟʘʪʳʥ ʪʘשʜʘʫ ʞᴅʥʝ ʥʝʛʽʟʜʝʫ 

 

3.1.1 ɻʝʨʦʧʨʦʪʝʢʪʦʨʣʳץ ץʘʩʠʝʪʽ ʙʘʨ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ  ʪʘשʜʘʫ 

ʥʝʛʽʟʜʝʤʝʩʽ 

ɹװʛʽʥʛʽ ʢװʥʽ ᴇʤʽʨ ʩװʨʫ ײʟʘץʪʳסʳʥʳש ʘʨʪʫʳ ʞʘʩץʘ ʙʘʡʣʘʥʳʩʪʳ ʘʫʨʫʣʘʨʜʳש 

ᴇʩʫʽʥʝ ᴅʢʝʣʜʽ. ɹײʣ ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʽש ʙʽʨ ʞʦʣʳ ï ץʦʟסʘʣʳʩ ʙʝʣʩʝʥʜʽʣʽʛʽ ʤʝʥ 

ʜʠʝʪʘʥʳ ʩʘץʪʘʫ. ɻʝʨʦʧʨʦʪʝʢʪʦʨʣʳץ ץʘʩʠʝʪʪʝʨʽ ʙʘʨ ʪʘסʘʤʜʘʨʜʳש ʢװʥʜʝʣʽʢʪʽ 

ᴇʤʽʨʜʝ ʤʘשʳʟʳ ʟʦʨ. ʂװʥʜʝʣʽʢʪʽ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʪʘʤʘץʪʘʥʫ װʰʽʥ ʬʫʥʢʮʠʦʥʘʣʜʳ 

ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥ ʰʳסʘʨʫ. 

Portulaca oleracea L. ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥ ʟʝʨʪʪʝʫʛʝ ץʳʟʳסʫʰʳʣʳץ 

ᴇʩʽʤʜʽʢʪʽש ʝʨʝʢʰʝ ʙʠʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ ʤʝʥ ʞʦסʘʨʳ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ, 

ʛʝʨʦʧʨʦʪʝʢʪʦʨʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ. ʂᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫʣʝʨ  ʝʛʜʝ 

ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨסʘ ץʘʞʝʪ ʛʝʨʦʧʨʦʪʝʢʪʦʨʣʘʨʜʳש ʢᴇʟʽ ʨʝʪʽʥʜʝ  ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ 

 .ʙʠʦʧʦʪʝʥʮʠʘʣʳʥ ʢᴇʨʩʝʪʝʜʽ שʘʨʳ ᴇʩʽʤʜʽʢʪʝʨʜʽסʘʩʠʝʪʪʝʨʽ ʞʦץ

 ץʳ ʬʝʥʦʣʜʘʨ, ʬʣʘʚʦʥʦʠʜʪʘʨ, ʢʘʪʠʥʦʠʜʪʘʨ, ʦʨʛʘʥʠʢʘʣʳסʨʘʤʳʥʜʘײפ

 ʫʳʥ ʪʝʞʝʡʜʽ, ʙʦʩ ʨʘʜʠʢʘʣʜʘʨʜʳסʪʦʪʳ שʫʳʟʜʳץʳʣʜʘʨ ʤʘʡ ʤʝʥ ʘץʳʰץ

ʟʘʣʘʣʩʳʟʜʘʥʜʳʨʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʧʦʨʪʫʣʘʢ ʞʦסʘʨʳ ץʦʨʝʢʪʽʢ ʞᴅʥʝ 

ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʪʘסʘʤ ʜʝʧ ʘʪʘʣʘʜʳ. 

Portulaca oleracea L. ץʘʙʳʥʫסʘ ץʘʨʩʳ, ʜʠʘʙʝʪʢʝ ץʘʨʩʳ, ʽʩʽʢʢʝ ץʘʨʩʳ, 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʣʳץ, ʽʩʽʢʢʝ ץʘʨʩʳ, ʘʥʪʠʦʢʩʠʜʘʥʪʪʳ, ײʡץʳʩʳʟʜʳץץʘ ץʘʨʩʳ, 

ʘʫrʨʩʳʥʫʜʳ ʙʘʩʘʪʳʥ, ʛʘʩʪʨʦʧʨʦʪʝʢʪʦʨʣʳץ, ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʣʳץ, ʞʘʨʘʣʘʨʜʳ 

ʝʤʜʝʡʪʽʥ ʞᴅʥʝ ʘʥʪʠʩʝʧʪʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ᴇʪʝ ʧʘʡʜʘʣʳ ᴇʥʽʤ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʇʦʨʪʫʣʘʢʪʳש ʢᴇʧʪʝʛʝʥ ʘʨʪʳץʰʳʣʳץʪʘʨʳʥʳש ʘʨץʘʩʳʥʜʘ 

ʦʣʘʜʘʤ ʘסʟʘʩʳʥʘ ʦʪʝ ʧʘʡʜʘʣʳ  ᴇʥʽʤʛʝ ʘʡʥʘʣʜʳ ʞᴅʥʝ ʙװʢʽʣ ᴅʣʝʤʜʝʛʽ ᴅʨʪװʨʣʽ 

 ץʫʰʳʣʳסʳʟʳץ ʣʢʝʥװ ʘʤʳ ʨʝʪʽʥʜʝסʧʘʡʜʘʣʳ ʪʘ שʪʳץʘʥ ʙʦʣʘʰʘסʘʣʳʤʜʘʨ ʦס

ʪʘʥʳʪʳʧ ʞʘʪʳʨ. 

ʇʦʨʪʫʣʘʢ (ʈortulaca oleracea) - ʪʘʙʠסʘʪʪʘ ʝʛʽʩʪʽʢ ʜʘץʳʣ ʤʝʥ ʰᴇʧ ʨʝʪʽʥʜʝ 

ʢʝʟʜʝʩʝʪʽʥ ʤʘשʳʟʜʳ ᴇʩʽʤʜʽʢ. ʇʦʨʪʫʣʘʢ ʙװʢʽʣ ᴅʣʝʤʜʝ ʢʝש ʪʘʨʘʣסʘʥ ʞᴅʥʝ 

ɽʫʨʦʧʘʥʳש, ɸʟʠʷʥʳש ʞᴅʥʝ ɾʝʨʦʨʪʘ ʪʝשʽʟʽʥʽש ʢᴇʧʪʝʛʝʥ ʘʡʤʘץʪʘʨʳʥʜʘ ʪʘסʘʤʜʘ 

 ʘʩʠʝʪʽ ʙʘʨץ ʳʟʜʳ ʝʤʜʽʢשʣ ᴇʩʽʤʜʽʢʪʝ ʤʘײʦʣʜʘʥʘʪʳʥ ᴇʩʽʤʜʽʢ ʨʝʪʽʥʜʝ ʪʘʥʳʤʘʣ. ɹץ

ʰʳʨʳʰʪʳ ʟʘʪʪʘʨ ʙʘʨ. ɹײʣ ʢʘʣʠʡʜʽש ʙʘʡ ʢᴇʟʽ (494 ʤʛ/100 ʛ), ʦʜʘʥ ʢʝʡʽʥ ʤʘʛʥʠʡ 

(68 ʤʛ/100 ʛ) ʞᴅʥʝ ʢʘʣʴʮʠʡ (65 ʤʛ/100 ʛ) ʞᴅʥʝ ʦʥʳ ʦʤʝʛʘ-3 ʤʘʡ 

 ʣ ʘʣʴʬʘ-ʣʠʥʦʣʝʥײʘ ʙʦʣʘʜʳ. ɹסᴇʩʽʤʜʽʢ ʢᴇʟʽ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫ שʳʣʜʘʨʳʥʳץʳʰץ

 4 ʤʛ/ʛ) (LNA, 18: 3w 3) שʳʣʳʥʳץʳʰץ ʞᴅʥʝ ʛʘʤʤʘ-ʣʠʥʦʣʝʥ (ALA) שʳʣʳʥʳץʳʰץ

ʰʠʢʽ ʩʘʣʤʘץץʘ) ʢʝʟ ʢʝʣʛʝʥ ʞʘʩʳʣ ʞʘʧʳʨʘץʪʳ ʢᴇʢᴇʥʽʩʪʝʨʜʝʛʽ ʝש ʞʦסʘʨʳ 

ʤᴇʣʰʝʨʽ. ʇʦʨʪʫʣʘʢʪʳש ʘʥʪʠʦʢʩʠʜʘʥʪʪʳײץ ץʨʘʤʳ ʤʝʥ ʪʘסʘʤʜʳײץ ץʥʜʳʣʳסʳ 

ʘʜʘʤ ʪײʪʳʥʫʳ װʰʽʥ ʤʘשʳʟʜʳ. ʇʦʨʪʫʣʘʢ ײʥʪʘסʳʥʳש ʭʠʤʠʷʣʳײץ ץʨʘʤʳ 2-ʰʽ 

ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʜʽ. 
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ʂʝʩʪʝ 2 ï ʇʦʨʪʫʣʘʢ ײʥʪʘסʳʥʳש ʭʠʤʠʷʣʳײץ ץʨʘʤʳ ʤʝʥ ʵʥʝʨʛʝʪʠʢʘʣʳץ 

 ʳסʥʜʳʣʳײץ

  

ʂᴇʨʩʝʪʢʽʰʪʝʨ  ʊʘסʘʤʜrץ 

 ץʥʜʳʣʳײץ

ʊᴅʫʣʽʢ ʪײʪʳʥʫ ʥʦʨʤʘʩʳ 

ʕʥʝʨʛʝʪʠʢʘʣʳײץ ץʥʜʳʣʳץ, ʢʢʘʣ 20 1684 

ʂᴇʤʽʨʩʫʣʘʨ, ʛ/100ʛ 3,4 219 

ɸץʫʳʟʜʘʨ, ʛ/100ʛ 2,0 76 

ʄʘʡʣʘʨ, ʛ/100ʛ 0,4 56 

  

2-ʰʽ ʢʝʩʪʝʜʝ ʙʝʨʽʣʛʝʥ ʤᴅʣʽʤʝʪʪʝʨʛʝ ʩᴅʡʢʝʩ, ʢʘʣʦʨʠʷ ʤᴇʣʰʝʨʽ ʥʦʨʤʘʥʳש 

1,2 %-ʳʥ, ʘץʫʳʟʜʘʨ, ʤʘʡʣʘʨ, ʢᴇʤʽʨʩʫʣʘʨ ʩᴅʡʢʝʩʽʥʰʝ 2,6%, 0,7% ʞᴅʥʝ 1,6% 

 .ʨʘʡʜʳײץ

ɸʜʘʤʜʘʨʜʳש ʞʘʣʧʳ ʩʘʣʘʫʘʪʪʳ ᴇʤʽʨ ʩʘʣʪʳʥʘ ʞᴅʥʝ ʜײʨʳʩ ʪʘʤʘץʪʘʥʫסʘ 

ʜʝʛʝʥ ײʤʪʳʣʳʩʳʥʳש ʘʨʪʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʪʘʙʠסʠ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨ ʤʝʥ ʦʣʘʨסʘ 

ʙʘʡ ʪʘסʘʤʜʘʨʜʳ ʽʟʜʝʫʛʝ סʳʣʳʤʠ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ ץʳʟʳסʫʰʳʣʳץʪʳש ʘʨʪʫʳ 

ʙʘʡץʘʣʘʜʳ. ᴄʜʝʙʠ ʰʦʣʫʜʳש ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ, Portulaca oleracea L 

 ʙʦʣʫʳʥʘ שʟʘʪʪʘʨʜʳ ץʳʣʳ ʤʝʥ ʧʦʣʠʬʝʥʦʣʜʳץʳʰץ ʨʘʤʳʥʜʘ ʘʩʢʦʨʙʠʥײץ

ʙʘʡʣʘʥʳʩʪʳ ʘʡʪʘʨʣʳץʪʘʡ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʧʦʪʝʥʮʠʘʣסʘ ʠʝ. 

ʊʦʪʳסʫ ʝʪ ᴇʥʽʤʜʝʨʽʥʽש ʩʘʧʘʩʳ ʤʝʥ ʞʘʨʘʤʜʳʣʳסʳʥ ʰʝʢʪʝʡʪʽʥ ʬʘʢʪʦʨ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ᴇʡʪʢʝʥʽ ʦʣ ʜᴅʤ, ʪװʩ, ײץʨʳʣʳʤ ʞᴅʥʝ ʪʘסʘʤʜʳײץ ץʥʜʳʣʳץ 

ʩʠʷץʪʳ ʩʠʧʘʪʪʘʤʘʣʘʨסʘ ᴅʩʝʨ ʝʪʝʜʽ. ɹʦʩ ʨʘʜʠʢʘʣʜʘʨ ᴅʜʝʪʪʝ ʦʪʪʝʛʽʥʽש 

ʠʥʪʝʛʨʘʮʠʷʩʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʪʦʪʳסʫ ʪʽʟʙʝʛʽ ʨʝʘʢʮʠʷʣʘʨʳʥʳש ʙʘʩʪʘʤʘʰʳʣʘʨʳ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʝʪ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʥʝʛʽʟʛʽ ʤʘץʩʘʪʪʘʨ ʣʠʧʠʜʪʝʨ, ʧʠʛʤʝʥʪʪʝʨ, 

ʘץʫʳʟʜʘʨ ʞᴅʥʝ ʜᴅʨʫʤʝʥʜʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ 

ɹײʣ ʪײʨסʳʜʘ ʝʪ ᴇʥʽʤʜʝʨʽʥʜʝ ʪʘʙʠסʠ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨʜʳ ץʦʣʜʘʥʫ 

ʩʠʥʪʝʪʠʢʘʣʳץ ץʦʩʧʘʣʘʨʜʳ ʪײʪʳʥʫʜʳ ʘʟʘʡʪʫʜʳש ʞʘץʩʳ ʥײʩץʘʩʳ ʙʦʣʳʧ ʢᴇʨʽʥʝʜʽ,  

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳʥʘ ʧʘʡʜʘʣʳ ʬʫʥʢʮʠʦʥʘʣʜʳ ᴅʨʝʢʝʪʪʝʨʜʽ ʞװʟʝʛʝ 

ʘʩʳʨʘʜʳ. 

ᴆʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʳש ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ץʘʙʽʣʝʪʽʥ ʟʝʨʪʪʝʫ ʪʘʤʘץ 

ᴇʥʝʨʢᴅʩʽʙʽ װʰʽʥ ʞʘשʘ ʞᴅʥʝ ץʘʫʽʧʩʽʟ ʪʘʙʠסʠ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨʜʳ ʘʣʫסʘ װʣʢʝʥ 

 .ʪʫʜʳʨʘʜʳ ץʫʰʳʣʳסʳʟʳץ

ʇʦʨʪʫʣʘʢʪʳש ʬʠʪʦʭʠʤʠʷʣʳײץ ץʨʘʤʳ ʦʥʳש ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ᴅʣʝʫʝʪʽʥ 

ʢᴇʨʩʝʪʝʜʽ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʟʝʨʪʪʝʫʣʝʨ ʤײʥʳ ᴅʨʪװʨʣʽ ʪʘʣʜʘʫʣʘʨ ʘʨץʳʣʳ ʜᴅʣʝʣʜʝʜʽ 

[130,131]. 

ɽʪ ʞװʡʝʣʝʨʽʥʜʝ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨʜʳ ʙʘסʘʣʘʫʜʳש ʝש ʢʝץ שʦʣʜʘʥʳʣʘʪʳʥ 

ᴅʜʽʩʪʝʨʽ ï TBARS, TEAC, ORAC, DPPH, FRAP ʞᴅʥʝ ʌʦʣʠʥ-ʏʠʦʢʘʣʴʪʝʫ 

ʪʘʣʜʘʫʳ. ʀʜʝʘʣʜʳ ʪʘʣʜʘʫ ץʘʨʘʧʘʡʳʤ ʙʦʣʫʳ ʢʝʨʝʢ, ʛʠʜʨʦʬʠʣʴʜʽ ʜʝ, ʣʠʧʦʬʠʣʴʜʽ 

ʜʝ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨʜʳ ʘʥʳץʪʘʫʳ ʢʝʨʝʢ, ʨʘʜʠʢʘʣʜʘʨʜʳש ʙʠʦʣʦʛʠʷʣʳץ ʤʘשʳʟʜʳ 

ʢᴇʟʽʥ ʞᴅʥʝ ʥʘץʪʳ ʘʥʳץʪʘʣסʘʥ ʤʝʭʘʥʠʟʤʜʽ ץʦʣʜʘʥʫʳ ʢʝʨʝʢ, ץʘʡʪʘʣʘʥʘʪʳʥ 
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ʥᴅʪʠʞʝʣʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʫʽ ʢʝʨʝʢ, ᴇʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʞᴅʥʝ ʢʦʤʤʝʨʮʠʷʣʳץ ץʦʣ 

ʞʝʪʽʤʜʽ ײץʨʘʣʜʘʨʜʳ ץʦʣʜʘʥʫʳ ʢʝʨʝʢ [166].  ʂװʨʜʝʣʽ װʣʛʽʣʝʨʜʽ (ᴅʜʝʪʪʝ 

 ʘʥ ʢʝʟʜʝסʰʽʥ ʧʘʡʜʘʣʘʥʳʣװ ʨʘʤʳʥʜʘ ʙʽʨʥʝʰʝ ʘʥʪʠʦʢʩʠʜʘʥʪ ʙʘʨ) ʩʳʥʘʫײץ

ʞʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ᴅʜʽʩʪʝʨʜʽש ʥʝʛʽʟʛʽ ʰʝʢʪʝʫʽ ʦʣʘʨʜʳש ʙʝʣʛʽʣʽ ʙʽʨ ʟʘʪץʘ ʪᴅʥ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʩʦʥʜʳץʪʘʥ ʞʝʢʝ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳש ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ װʰʽʥ 

ʙᴇʣʽʧ ʘʣʫ/ʵʢʩʪʨʘʢʮʠʷ ʢʝʟʝשʽ ץʘʞʝʪ.  

ɹʽʨʥʝʰʝ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫ ʙʘʩʪʘʧץʳ ᴇʥʽʤʥʽש ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ץʘʩʠʝʪʪʝʨʽ 

ʪʫʨʘʣʳ ʪʦʣʳץ ʘץʧʘʨʘʪ ʙʝʨʝʜʽ, ᴇʡʪʢʝʥʽ ʩʳʥʘʤʘ ʜʘʡʳʥʜʘʫʜʘ, ʘʥʪʠʦʢʩʠʜʘʥʪʪʳ 

ʵʢʩʪʨʘʢʮʠʷʜʘ (ʝʨʽʪʢʽʰ, ʪʝʤʧʝʨʘʪʫʨʘ ʞᴅʥʝ ʪ.ʙ.), ʩʦסשʳ ʥװʢʪʝʣʝʨʜʽ ʪʘשʜʘʫʜʘ ʞᴅʥʝ 

ʥᴅʪʠʞʝʣʝʨʜʽ ʙʽʣʜʽʨʫʜʝ ʘʡʪʘʨʣʳץʪʘʡ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʙʘʨ [ 167]. 

ʇʦʨʪʫʣʘʢʪʳש ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʟʝʨʪʪʝʫ װʰʽʥ ʨʘʜʠʢʘʣʜʳ 

ʞʦʶ ʙʝʣʩʝʥʜʽʣʽʛʽʥ  2 DPPʅ (1,1-ʜʠʬʝʥʠʣ-2-ʧʠʢʨʠʣʛʠʜʨʘʟʠʣ) ᴅʜʽʩʽʤʝʥ  ʞᴅʥʝ 

ʪʝʤʽʨʜʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʛʝ ʥʝʛʽʟʜʝʣʛʝʥ FRAP  ᴅʜʽʩʪʝʨʽ ʪʘשʜʘʣʜʳ. 

ɹʽʨʽʥʰʽ ʢʝʟʝשʜʝ, ʙײʣ ʜʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩʪʘ Portulaca oleracea ʘʣʜʳʥ 

ʘʣʘ ʢʝʧʪʽʨʽʣʛʝʥ װʣʛʽʣʝʨʽʥʽש ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʧʦʪʝʥʮʠʘʣʳʥ ʟʝʨʪʪʝʫ װʰʽʥ ʪʝʤʽʨʜʽ 

 .ʘʙʽʣʝʪʽʥ (FRAP) ʟʝʨʪʪʝʜʽץ ʘʣʧʳʥʘ ʢʝʣʪʽʨʫץ

FRAP  ʪᴇʤʝʥ ʨʅ ʙʦʣסʘʥ ʢʝʟʜʝ ʪʝʤʽʨ ʠʦʥʜʘʨʳʥʳש (Fe 3+ ) ʪʝʤʽʨʛʝ (Fe 2+ ) 

ʜʝʡʽʥ ʪʦʪʳץʩʳʟʜʘʥʫʳʥʘʥ ʪʫʳʥʜʘסʘʥ ʪʨʠʧʠʨʠʜʠʣʪʨʠʘʟʠʥʤʝʥ ʢᴇʢ ʪʝʤʽʨ 

ʢʝʰʝʥʽʥʽש ʪװʟʽʣʫʽʥ ʧʘʡʜʘʣʘʥʘʜʳ. ɸʥʪʠʦʢʩʠʜʘʥʪʪʘʨʜʳש ʙʦʣʫʳ ʢʝʰʝʥʥʽש ʪװʟʽʣʫʽʥ 

ʞᴅʥʝ ʢᴇʢ ʪװʩʪʽץ שʘʨץʳʥʜʳʣʳסʳʥ ʪᴇʤʝʥʜʝʪʝʜʽ [168 ]. 

ʇʦʨʪʫʣʘʢʪʳש ʙʽʨʥʝʰʝ ʙᴇʣʽʢʪʝʨʽ, ʦʥʳש ʞʘʧʳʨʘץʪʘʨʳ ʤʝʥ ʩʘʙʘסʳ, ʦʥʳש 

ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʧʦʪʝʥʮʠʘʣʳʥ ʪʝʤʽʨ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ץʘʙʽʣʝʪʽ ʨʝʪʽʥʜʝ ʩʳʥʘʫ 

 ʩʘʪʳʥʜʘ ʝʪץʘʥ ʥᴅʪʠʞʝʥʽ ʩʘʣʳʩʪʳʨʫ ʤʘסʰʽʥ FRAP  ʧʘʡʜʘʣʘʥʳʣʜʳ. ɸʣʳʥװ

ᴇʥʝʨʢᴅʩʽʙʽʥʜʝ ʞʠʽ ץʦʣʜʘʥʳʣʘʪʳʥ ʥʝʛʽʟʛʽ ᴇʩʽʤʜʽʢ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʽ ʰʳʨסʘʥʘץ 

[169] ʞᴅʥʝ ʞʫʩʘʥʥʳ[135]  ש ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ץʘʙʽʣʝʪʽʥʽש ᴅʜʝʙʠ ʜʝʨʝʢʪʝʨʽʥ 

 .ʦʣʜʘʥʳʧ, ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʽʣʜʽ (ʩʫʨʝʪ 6)ץ

 

 
 

ʉʫʨʝʪ 6 ï FRAP ᴅʜʽʩʽ ʙʦʡʳʥʰʘ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʢʪʽ ʟʝʨʪʪʝʫ  

ʥᴅʪʠʞʝʣʝʨʽ 

43,5 43,8 

6,9 

0

5

10

15

20

25

30

35

40

45

50

 Portulaca oleracea Lɾʫʩʘʥ (Artemisia) 

[135] 

ʐʳʨסʘʥʘץ  

(Hippopha± 

rhamnoides L.)[148] 

 FRAP ᴅʜʽʩʽ ʘʨץʳʣʳ 

ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʢ 

(ʤʛ GAE/ʛ ) 
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ɿʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʧʦʨʪʫʣʘʢʪʳש (Portulaca Oleracea L)  

 ʘʙʽʣʝʪʽʥ ʢᴇʨʩʝʪʝʜʽ: FRAP 43,5ץ ʘʣʧʳʥʘ ʢʝʣʪʽʨʫץ ʰʪʽ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳװʳ ʢסʥʪʘײ

Ñ 1,0 ʤʛ gae/ʛ ײץʨסʘץ ʟʘʪץʘ, ʘʣ ʞʫʩʘʥ (Artemisia) ᴅʜʝʙʠʝʪʪʝʨʜʝ ʙʝʨʽʣʛʝʥ ʙʦʡʳʥʰʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʢ 43,8 ʤʛ GAE/ʛ ײץʨʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʝʪ 

ᴇʥʽʤʜʝʨʽʥʜʝ ʘʥʪʠʦʢʩʠʜʘʥʪ ʨʝʪʽʥʜʝ ʞʠʽ ץʦʣʜʘʥʳʣʘʪʳʥ ʰʳʨסʘʥʘץ   (Hippopha± 

rhamnoides L.) 7 ʝʩʝ ʘʟ ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʪʽ. 

ʇʦʨʪʫʣʘʢʪʳש ʞʦסʘʨʳ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ ʬʝʥʦʣʜʳש, ʘʩʢʦʨʙʠʥ 

 ʘʨʳ ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ɸʥʪʠʦʢʩʠʜʘʥʪʪʘʨסʞʦ שɓ-ʢʘʨʦʪʠʥʥʽ ,שʳʣʳʥʳץʳʰץ

ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ, ᴇʡʪʢʝʥʽ ʦʣʘʨ ʞʘʩʫʰʘʣʘʨʜʳש ʙʦʩ 

ʨʘʜʠʢʘʣʜʘʨʤʝʥ ʟʘץʳʤʜʘʥʫ ץʘʫʧʽʥ ʘʟʘʡʪʘʜʳ. 

ʇʦʨʪʫʣʘʢʪʳש ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʧʦʪʝʥʮʠʘʣʳʥ ʪʝʨʝשʽʨʝʢ ʪʘʣʜʘʫ װʰʽʥ 

 .ʣʛʽʣʝʨʽ DPPH ʨʘʜʠʢʘʣʜʘʨʳʥ ʞʦʶ ᴅʜʽʩʽʤʝʥ ʟʝʨʪʪʝʣʜʽװ ץʥʪʘײ ץʘסʨײץ

ɸʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʢʪʽ ʙʘסʘʣʘʫʜʳש ʙײʣ ᴅʜʽʩʽ ʤʝʪʘʥʦʣʜʘ ʝʨʽʛʝʥ DPPH 

(2,2-ʜʠʬʝʥʠʣ-1-ʧʠʢʨʠʣʛʠʜʨʘʟʠʣ) ʨʝʘʢʮʠʷʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ CP ʢʦʣʦʨʠʤʝʪʨʠʷʩʳ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʩʭʝʤʘ ʙʦʡʳʥʰʘ AO װʣʛʽʩʽʤʝʥ [10]: DPPH* + AO Ÿ DPPH-H + 

A*. ɸʆ DPPH ʪʦʪʳץʩʳʟʜʘʥʫʳ ʥᴅʪʠʞʝʩʽʥʜʝ ʤʝʪʘʥʦʣʜʘסʳ DPPH ʢװʣʛʽʥ-ʢᴇʢ ʪװʩʽ 

ʪᴇʤʝʥʜʝʡʜʽ ʞᴅʥʝ ʨʝʘʢʮʠʷ ᴅʜʝʪʪʝʛʽ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ ᴅʜʽʩʪʝʨʽʤʝʥ 514 ʥʤ 

ʦʧʪʠʢʘʣʳץ ʪʳסʳʟʜʳץʪʳש ᴇʟʛʝʨʫʽʤʝʥ ʙʘץʳʣʘʥʘʜʳ. 

ᴄʜʝʙʠ ʜʝʨʝʢʢᴇʟʜʝʨʜʝ  DPPH ʨʘʜʠʢʘʣʜʘʨʳʥ ʞʦʶ ʙʦʡʳʥʰʘ ʝש ʞʦסʘʨʳ 

ʙʝʣʩʝʥʜʽʣʽʛʽ ʙʘʨ ʧʦʨʪʫʣʘʢ ʙʘʩץʘ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ᴇʪʝ 

ʞʦסʘʨʳ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʢʪʽ ʢᴇʨʩʝʪʢʝʥʽ ʘʥʳץʪʘʣʜʳ. ʉʳʥʘʣסʘʥ 

ᴇʩʽʤʜʽʢ ʩʳסʳʥʜʳʩʳʥʜʘ ʬʝʥʦʣ ץʳʰץʳʣʳʥʳש ʙʦʣʫʳ ʙʦʩ ʨʘʜʠʢʘʣʜʘʨʜʳש ʘʟʘʶʳʥʘ 

ᴅʢʝʣʝʪʽʥ ʙʦʩ ʨʘʜʠʢʘʣʜʘʨʤʝʥ ʨʝʘʢʮʠʷ ʳץʪʠʤʘʣʜʳסʳʥ ʘʨʪʪʳʨʘʜʳ. ʆʩʳ 

ʜʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩʪʘ  Portulaca oleracea  L ײʥʪʘסʳʥʳש ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ װʰʽʥ DPPH (%) ʨʘʜʠʢʘʣʜʘʨʳʥ ʩʽשʽʨʫ ץʘʙʽʣʝʪʽʥʝ 

ʘʥʪʠʦʢʩʠʜʘʥʪʪʳ ʪʘʣʜʘʫ ץʦʣʜʘʥʳʣʜʳ (ʢʝʩʪʝ 3). 

 

ʂʝʩʪʝ 3 ï ʇʦʨʪʫʣʘʢ ײʥʪʘסʳʥʳש ʘʩʢʦʨʙʠʥ ץʳʰץʳʣʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʙʦʩ 

ʨʘʜʠʢʘʣʜʘʨʜʳ ʞʦʶ ʙʦʡʳʥʰʘ DPPH ʙʝʣʩʝʥʜʽʣʽʛʽ 

 

ʉ ʥrʘʤʘʣʘʨ  DPPH ʨʘʜʠʢʘʣʜʳ ʞʦʶ IC50 

ʙʝʣʩʝʥʜʽʣʽʛʽ (ʤʢʛ/ʤʣ) 

ʇʦʨʪʫʣʘʢ ײʥʪʘסʳ 756,42Ñ92,61 

ɸʩʢʦʨʙʠʥ ץʳʰץʳʣʳ 80,76Ñ4,71 

 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʙʦʩ ʨʘʜʠʢʘʣʜʘʨʜʳ ʩʽשʽʨʫ ʙʝʣʩʝʥʜʽʣʽʛʽ (DPPH), % - 

83.77Ñ0.015 ײץʨʘʜʳ. DPPH ʞᴅʥʝ TPC ʨʘʜʠʢʘʣʜʘʨʳʥ ʞʦʶ ʙʝʣʩʝʥʜʽʣʽʛʽ (R2 

=0,782) ʘʨʘʩʳʥʜʘ ʞʘץʩʳ ʢʦʨʨʝʣʷʮʠʷ ʙʘʡץʘʣʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ DPPH ʞᴅʥʝ TFC 

(R2 = 0,996) ʘʨʘʩʳʥʜʘ ʘץʳʣסʘ ץʦʥʳʤʜʳ ʢʦʨʨʝʣʷʮʠʷ ʙʘʡץʘʣʜʳ. ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ 

ʤᴅʣʽʤʝʪʪʝʨʜʝʥ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʬʣʘʚʦʥʦʠʜʪʘʨʜʳש ʞʘʣʧʳ ײץʨʘʤʳ ʤʝʥ 

ᴅʨʪװʨʣʽ ʈortulaca oleracea ʩʳסʳʥʜʳʣʘʨʳʥʳש ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ 

ʘʨʘʩʳʥʜʘ ʢʦʨʨʝʣʷʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ (R2) 0,996 ʘʨʘʩʳʥʜʘ ʞʘץʩʳ ʢʦʨʨʝʣʷʮʠʷ ʙʘʨ. 
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ʉʘʣʳʩʪʳʨʫ װʰʽʥ ʞʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ᴇʩʽʤʜʽʢ ץʦʩʧʘʣʘʨʳʥʳש  DPPH  

ʨʘʜʠʢʘʣʜʘʨʳʥ ʞʦʶ װʰʽʥ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ץʘʙʽʣʝʪʽʥʽש ᴅʜʝʙʠ ʜʝʨʝʢʪʝʨʽ ʜʝ 

ʧʘʡʜʘʣʘʥʳʣʜ  r(ʩʫʨʝʪ 7). 

 

 
 

ʉʫʨʝʪ 7 ï  DPPH ᴅʜʽʩʽ ʙʦʡʳʥʰʘ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʢʪʽ ʟʝʨʪʪʝʫ  

ʥᴅʪʠʞʝʣʝʨʽ 

 

DPPH  ʨʘʜʠʢʘʣʜʘʨʳʥ ʞʦʶ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʧʦʨʪʫʣʘʢʪʳש 

ʞʦסʘʨʳ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʪʘסʳ ʜʘ ʨʘʩʪʘʜʳ - 83 %. 

ᴆʩʽʤʜʽʢ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʽש ʞʘʣʧʳ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ ʢᴇʙʽʥʝʩʝ 

ʞʘʣʧʳ ʬʝʥʦʣʜʳץ ץʦʩʳʣʳʩʪʘʨʤʝʥ (TPC) ʙʘʡʣʘʥʳʩʪʳ. 

ʌʝʥʦʣʜʳ ץʦʩʳʣʳʩʪʘʨ ʥʝʛʽʟʛʽ ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳʥʘ ʧʘʡʜʘʣʳ ʜʝʧ ʩʘʥʘʣʘʪʳʥ 

ʬʠʪʦʭʠʤʠʷʣʳץ ʟʘʪʪʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ᴇʡʪʢʝʥʽ ʦʣʘʨ ʪʦʪʳסʫ ʩʪʨʝʩʩʽʥ ʪᴇʤʝʥʜʝʪʫ 

ʞᴅʥʝ ʤʘʢʨʦʤʦʣʝʢʫʣʘʣʳץ ʪʦʪʳסʫʜʳ ʪʝʞʝʫ ʘʨץʳʣʳ ʞץײʧʘʣʳ ʝʤʝʩ ʘʫʨʫʣʘʨ 

  .ᴅʩʝʨ ʝʪʝʜʽ ץʟʘʩʳʥʘ ʛʝʨʦʧʨʦʪʝʢʪʦʨʣʳסʘʫʽʧʽʥ ʪᴇʤʝʥʜʝʪʝʜʽ. ʆʩʳʣʘʡʰʘ, ʘʜʘʤ ʘץ

ʇʦʨʪʫʣʘʢ ײץʨʘʤʳʥʜʘסʳ ʬʝʥʦʣʜʳץ ץʦʩʳʣʳʩʪʘʨʜʳ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ  4-

ʰ ̔ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. 

 

ʂʝʩʪʝ 4 ï ʇʦʨʪʫʣʘʢ ײץʨʘʤʳʥʜʘסʳ ʬʝʥʦʣʜʳץ ץʦʩʳʣʳʩʪʘʨʜʳש ʤᴇʣʰʝʨʽ 

 

 שʦʩʳʣʳʩʪʘʨʳʥʳץ ץʣʛʽʣʝʨ ʘʪʘʫʣʘʨʳ ʌʝʥʦʣʜʳת

ʢʦʥʮʝʥʪʨʘʮʠʷ  ʤʛ GAE /ʛ  

ʇʦʨʪʫʣʘʢ ײʥʪʘסʳ 16,88 Ñ 0,39 * 

*ʄᴅʥʜʝʨ ʦʨʪʘʰʘ ʪװʨʜʝ ʙʝʨʽʣʛʝʥ Ñ SD (n=5) 

 

ᴆʩʽʤʜʽʢʪʽץ שʘʡʪʘʣʘʤʘ ʤʝʪʘʙʦʣʠʪʪʝʨʽ ʨʝʪʽʥʜʝ  ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʪʦʪʳסʫ-ʙʝʣʩʝʥʜʽ ʤʝʪʘʣʣ ʠʦʥʜʘʨʳʥ ʭʝʣʘʪʪʘʫ, 

ʤʘʡʣʘʨʜʳש ʙʦʩ ʨʘʜʠʢʘʣ ʪʽʟʙʝʢʪʝʨʽʥ ʠʥʘʢʪʠʚʘʮʠʷʣʘʫ ʞᴅʥʝ ʛʠʜʨʦʧʝʨʦʢʩʠʜʪʽש 

ʙʝʣʩʝʥʜʽ ʆʅ-ʨʘʜʠʢʘʣʜʘʨסʘ ʘʡʥʘʣʫʳʥ ʙʦʣʜʳʨʤʘʫ ʘʨץʳʣʳ ʬʝʥʦʣʜʘʨ ʥʝʤʝʩʝ 

ʧʦʣʠʬʝʥʦʣʜʘʨ ᴇʪʝ ʤʘשʳʟʜʳ ʦʨʳʥ ʘʣʘʜʳ. ɻʘʣʣ ץʳʰץʳʣʳʥʳש ʵʢʚʠʚʘʣʝʥʪʪʝʨʽʥʜʝ 
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rhamnoides L.)[169] 

ɸʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʢ DPPH ᴅʜʽʩʽ ʙʦʡʳʥʰʘ (%) 

ɸʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʢ 

DPPH ᴅʜʽʩʽ ʙʦʡʳʥʰʘ (%) 
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ʢᴇʨʩʝʪʽʣʛʝʥ ʩʳסʳʥʜʳʣʘʨʜʘסʳ ʬʝʥʦʣʜʘʨʜʳש ʞʘʣʧʳ ʤᴇʣʰʝʨʽ ʈortulaca oleracea L 

ʤʝʪʘʥʦʣ ʩʳסʳʥʜʳʩʳ װʰʽʥ 16,49-17,27 ʤʛ GAE/ʛ ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ. 

TPC-ʛʝ ʢʝʣʝʪʽʥ ʙʦʣʩʘץ, ʧʦʨʪʫʣʘʢ ײʥʪʘסʳʥʜʘ  ʞʦסʘʨʳ ʤᴅʥʜʝʨʜʽ ʢᴇʨʩʝʪʪʽ.  

ʌʣʘʚʦʥʦʠʜʪʘʨ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳ, ץʘʙʳʥʫסʘ ץʘʨʩʳ, ʽʩʽʢʢʝ ץʘʨʩʳ, ʚʠʨʫʩץʘ 

 ʟʘʩʳʥʜʘסʘʨʩʳ ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʘʜʘʤ ʘץ ʘסʘʨʩʳ ʞᴅʥʝ ʙʘʢʪʝʨʠʷץ

ᴅʨʪװʨʣʽ ʙʠʦʣʦʛʠʷʣʳץ ʨᴇʣ ʘʪץʘʨʘʪʳʥʳ ʙʝʣʛʽʣʽ. 

ᴄʜʝʙʠ ʰʦʣʫסʘ ʩᴅʡʢʝʩ [131] ʧʦʨʪʫʣʘʢʪʘʥ ʘʧʠʛʝʥʠʥ, ʢʝʤʧʬʝʨʦʣ, ʣʶʪʝʦʣʠʥ, 

ʢʚʝʨʮʝʪʠʥ, ʠʟʦʨʘʤʥʝʪʠʥ, ʢʝʤʧʬʝʨʦʣ-3-ʆ-ʛʣʶʢʦʟʠʜ ʞᴅʥʝ ʨʫʪʠʥ ʩʠʷץʪʳ ʙʽʨʥʝʰʝ 

ʬʣʘʚʦʥʦʠʜʪʘʨ ʦץʰʘʫʣʘʥסʘʥ. ʌʣʘʚʦʥʦʠʜʪʘʨ, ʩʦʥʳʤʝʥ ץʘʪʘʨ, ʢʦʨʦʥʘʨʣʳץ 

ʘʫʨʫʣʘʨסʘ ץʘʨʩʳ ץʦʨסʘʥʳʩ ʨᴇʣʽʥ ʘʪץʘʨʘʜʳ ʞᴅʥʝ ʪʘʤʳʨʣʘʨʜʳש ʙʝʣʩʝʥʜʽʨʽʣʫʽʥʝ 

ʳץʧʘʣ ʝʪʝʜʽ. ᴆʩʽʤʜʽʢ ʬʣʘʚʦʥʦʠʜʪʘʨʳ ï ʪʘʤʳʨ, ʩʘʙʘץ, ʛװʣ ʞᴅʥʝ ʞʝʤʽʩ ʩʠʷץʪʳ 

ᴇʩʽʤʜʽʢʪʽש ᴅʨʪװʨʣʽ ʙᴇʣʽʢʪʝʨʽʥʜʝ ʢʝʟʜʝʩʝʪʽʥ ʪʘʙʠסʠ ʬʝʥʦʣʜʘʨʜʳװ שʣʢʝʥ ʪʦʙʳ. ɹʝʩ 

ʬʣʘʚʦʥʦʠʜ ʘʥʳץʪʘʣʜʳ [170], ʘʪʘʧ ʘʡʪץʘʥʜʘ, ʢʝʤʧʬʝʨʦʣ, ʘʧʠʛʝʥʠʥ, ʤʠʨʠʮʝʪʠʥ, 

ʢʚʝʨʮʝʪʠʥ ʞᴅʥʝ ʣʶʪʝʦʣʠʥ.  

ʉʦʥʜʳץʪʘʥ ʟʝʨʪʪʝʫʜʽש ʢʝʣʝʩʽ ʢʝʟʝשʽʥʜʝ ʧʦʨʪʫʣʘʢ װʣʛʽʩʽʥʜʝʛʽ 

ʬʣʘʚʦʥʦʠʜʪʘʨʜʳש ʞʘʣʧʳ ײץʨʘʤʳ ʙʘסʘʣʘʥʜʳ. ɿʝʨʪʪʝʫ ʜʝʨʝʢʪʝʨʽ 5ïh  ̔ʢʝʩʪʝʜʝ 

ʢʝʣʪʽʨʽʣʛʝʥ. 

 

ʂʝʩʪʝ 5 ï ʇʦʨʪʫʣʘʢ ײץʨʘʤʳʥʜʘסʳ ʞʘʣʧʳ ʬʣʘʚʦʥʦʠʜʪʘʨʜʳש ʤᴇʣʰʝʨʽ 

 

  TFC ʢʦʥʮʝʥʪʨʘʮʠʷ שʪʳץʥʪʘײ ץʘסʨײפ ʣʛʽʣʝʨ ʘʪʘʫʣʘʨʳת

ʤʛ ʨʫʪʠʥ/ʛ   

ʇʦʨʪʫʣʘʢ ײʥʪʘסʳ 26,33Ñ0,97* 

*ʄᴅʥʜʝʨ ʦʨʪʘʰʘ ʪװʨʜʝ ʙʝʨʽʣʛʝʥ Ñ SD (n=5)  

 

ʌʣʘʚʦʥʦʠʜʪʘʨʜʳש ʞʘʣʧʳ ʩʘʥʳ 25,36-ʜʘʥ 27,3-ʢʝ ʜʝʡʽʥ ᴇʟʛʝʨʝʪʽʥ ײץʨסʘץ 

 ʘʥ  ʬʣʘʚʦʥʦʠʜסʪʘʣץʵʢʚʠʚʘʣʝʥʪʪʝʨʽʤʝʥ ʢᴇʨʩʝʪʽʣʛʝʥ. ɸʥʳ שʣʛʽʜʝʛʽ ʛ/ʤʛ ʨʫʪʠʥʥʽװ

ʤᴇʣʰʝʨʽ ʙʘʩץʘ ᴅʜʝʙʠʝʪʪʝʨʜʝ ʙʝʨʽʣʛʝʥ ʥᴅʪʠʞʝʣʝʨʤʝʥ ʩʘʣʳʩʪʳʨʳʣʳʧ ʜᴅʣʝʣʜʝʥʜʽ 

 ʘʪʘʨ, ʬʣʘʚʦʥʦʠʜʪʘʨ ʜʘ ʢᴇʧץ ʦʩʳʣʳʩʪʘʨʤʝʥץ ץʨʘʤʳʥʜʘ ʬʝʥʦʣʜʳײפ  .[152]

ʤᴇʣʰʝʨʜʝ ʙʦʣʘʪʳʥʜʳסʳ ʘʥʳץ ʢᴇʨʩʝʪʽʣʜʽ. 

 ʌʣʘʚʦʥʦʠʜʪʘʨסʘ ʙʘʡ ᴇʩʽʤʜʽʢʪʝʨ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨʜʳש ʞʘץʩʳ ʢᴇʟʽ ʙʦʣʘ 

ʘʣʘʜʳ, ʙײʣ ʘʜʘʤ ʘסʟʘʩʳʥʳש ʞʘʣʧʳ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ץʘʙʽʣʝʪʽʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ 

ʤʘʡʣʘʨʜʳש ʘʩץʳʥ ʪʦʪʳסʫʳʥʘʥ ץʦʨסʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ᴄʜʝʙʠ ʰʦʣʫʜʳש ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʧʦʨʪʫʣʘʢʪʘ ɓ-ʢʘʨʦʪʠʥ ʤʝʥ Ŭ-

ʪʦʢʦʬʝʨʦʣʜʳש ʢᴇʧ ʤᴇʣʰʝʨʽ ʙʘʨ ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ. ɸʥʪʠʦʢʩʠʜʘʥʪ 

ʤʦʣʝʢʫʣʘʣʘʨʳʥʳש ʙʦʣʫʳ ʧʦʨʪʫʣʘʢʪʳש ʪʦʪʳסʫ ʩʪʨʝʩʩʽʥ ʞʝשʫʛʝ ʢᴇʤʝʢʪʝʩʝʪʽʥʽʥ 

ʢᴇʨʩʝʪʝʜʽ. ɹʽʨץʘʪʘʨ ʤʘשʳʟʜʳ ץʦʨʝʢʪʽʢ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽש ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

 ʦʨʝʢʪʽʢץ ʘʨʳסʳʟʜʳ ᴇʩʽʤʜʽʢ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʞʦשʘʨʘʧʘʡʳʤ ʧʦʨʪʫʣʘʢ ʤʘץ

ᴅʣʝʫʝʪʢʝ ʠʝ. 

ɿʝʨʪʪʝʫʜʽש ʢʝʣʝʩʽ ʢʝʟʝשʽʥʜʝ ʧʦʨʪʫʣʘʢ װʣʛʽʩʽʥʜʝʛʽ ʢʘʨʦʪʠʥʦʠʜʪʘʨʜʳש ʞʘʣʧʳ 

ʘʣʘʥʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 6-ʰסʨʘʤʳ ʙʘײץ  rʢʝʩʪʝ ʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. 
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ʂʝʩʪʝ 6 ï ʇʦʨʪʫʣʘʢʪʘסʳ ʞʘʣʧʳ ʢʘʨʦʪʠʥʦʠʜʪʘʨʜʳש (ʊʉʉ) ʤᴇʣʰʝʨʽ 

 

 (ʊʉʉ) שʣʛʽʣʝʨ ʘʪʘʫʣʘʨʳ ɾʘʣʧʳ ʢʘʨʦʪʠʥʦʠʜʪʘʨʜʳת

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ  ʤʛ /ʛ  

ʇʦʨʪʫʣʘʢ ײʥʪʘסʳ 4,33Ñ0,57* 

*ʄᴅʥʜʝʨ ʦʨʪʘʰʘ ʪװʨʜʝ ʙʝʨʽʣʛʝʥ Ñ SD (n=5) 

 

ʇʦʨʪʫʣʘʢ ײʥʪʘסʳʥʜʘ ʢʘʨʦʪʠʥʦʠʜʪʘʨʜʳש ʞʝʪʢʽʣʽʢʪʽ ʞʦסʘʨʳ ʤᴇʣʰʝʨʽ 

ʙʘʡץʘʣʜʳ ï Tʉʉ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 4,33Ñ0,57 ʚ ʤʛ/ʛ ײץʨסʘײ ץʥʪʘץʪʘ.  

ɸʥʪʠʦʢʩʠʜʘʥʪʪʳץ ץʘʩʠʝʪʪʝʨʽʥʽש ʘʨץʘʩʳʥʜʘ ʢʘʨʦʪʠʥʦʠʜʪʘʨ ץʘʪʝʨʣʽ ʽʩʽʢ, ʞװʨʝʢ-

 ʪʳ ʩʦʟʳʣʤʘʣʳץʘʥʪ ʜʠʘʙʝʪʽ ʞᴅʥʝ ʦʩʪʝʦʧʦʨʦʟ ʩʠʷץ ,ʘʥ ʪʘʤʳʨʣʘʨʳ ʘʫʨʫʣʘʨʳץ

ʘʫʨʫʣʘʨʜʳש ʘʣʜʳʥ ʘʣʫ ʤʘץʩʘʪʳʥʜʘ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʘʜʳ. 

ᴄʜʝʙʠʝʪʪʝʨʛʝ ʩᴅʡʢʝʩ, ʈortulaca oleracea L. ᴇʩʽʤʜʽʢ ײץʨʘʤʳʥʜʘ ʤʘשʳʟʜʳ ʤʘʡ 

 ʨʘʤʳײץ ʤʘʡ ʢʝʰʝʥʽ שʳʣʜʘʨʳ ʙʘʨ [132], ʟʝʨʪʪʝʣʝʪʽʥ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʳץʳʰץ

ʪʫʨʘʣʳ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʜʽ. ʇʦʨʪʫʣʘʢ ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʘ 

(ʇפʄפ) ʙʘʡ ʞᴅʥʝ  ᴅʩʽʨʝʩʝ ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳʥʘ ץʘʞʝʪ ʦʤʝʛʘ-3 (Ŭ-ʣʠʥʦʣʝʥ 

 .ʳʣʜʘʨʳʤʝʥ ʪʘʥʳʤʘʣץʳʰץ ʤʘʡ (ʳʣʳץʳʰץ ʣʠʥʦʣ) ʳʣʳ) ʞᴅʥʝ ʦʤʝʛʘ-6ץʳʰץ

ʇʦʨʪʫʣʘʢ ᴇʩʽʤʜʽʛʽʥʽש ᴅʨʪװʨʣʽ ʙᴇʣʽʢʪʝʨʽʥʝʥ ʙʽʨץʘʪʘʨ ʤʘʡ ץʳʰץʳʣʜʘʨʳ ʙᴇʣʽʥʽʧ 

ʘʣʳʥʳʧ, ʟʝʨʪʪʝʣʜʽ. ɿʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ, ʧʦʨʪʫʣʘʢ ײץʨʘʤʳʥʜʘ ʤʘʡ 

-ʪʘʥʫ ʨʘʮʠʦʥʳʥʜʘ ʦʤʝʛʘץʨʳʩ ʪʘʤʘײʘʨʳ. ɼסʞʘʣʧʳ ʤᴇʣʰʝʨʽ ʞʦ שʳʣʜʘʨʳʥʳץʳʰץ

3/ʦʤʝʛʘ-6 ץʘʪʳʥʘʩʳ ʞʦסʘʨʳ ʪʘסʘʤʜʘʨʤʝʥ ʙʘʡʳʪʫ ײʩʳʥʳʣʘʜʳ. 

ʇʦʨʪʫʣʘʢ װʣʛʽʣʝʨʽʥʽש ʤʘʡ ץʳʰץʳʣʜʳײץ ץʨʘʤʳʥ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ 7-ʰʽ 

ʢʝʩʪʝʜʝ  ʙʝʨʽʣʛʝʥ. 

 

ʂʝʩʪʝ 7 ï ʇʦʨʪʫʣʘʢʪʳש ʤʘʡ ץʳʰץʳʣʜʳ ײץʨʘʤʳ, % 

 

ʆʤʝʛʘ-3 ʤʘʡ ץʳʰץʳʣʜʘʨʳ ʄʘʩʩʘʣʳʣʳװ ץʣʝʩʽ, % ɸʫʳʪץʫʣʘʨ 

ʃʠʥʦʣʝʥ ץʳʰץʳʣʳ ʉ18:3 26,7 Ñ2,1 

ʊʠʤʥʦʜʦʥ  ץʳʰץʳʣʳ  C20:5 1,2 Ñ0,4 

ʆʤʝʛʘ-6  ʤʘʡ ץʳʰץʳʣʜʘʨʳ 

ʃʠʥʦʣ  ץʳʰץʳʣʳ ʉ18:2  12,8 Ñ2,1 

ʄʦʥʦץʘʥʳץʧʘסʘʥ ʤʘʡ  ץʳʰץʳʣʜʘʨʳ 

ʕʨʫʢ  ץʳʰץʳʣʳ C22:1  10,6 Ñ2,1 

ʅʝʨʚʦʥ  ץʳʰץʳʣʳ  C24 :1 13,5 Ñ2,1 

ʆʣʝʠʥ  ץʳʰץʳʣʳ ʉ18:1  7,1 Ñ2,1 

ʇʘʣʴʤʠʪʦʣʝʠʥ  ץʳʰץʳʣʳ  ʉ16:1 1,9 Ñ0,4 

 ʳʣʜʘʨʳץʳʰץ  ʘʥ ʤʘʡץץʘʥʳפ

ʇʘʣʴʤʠʪʠʥ   ץʳʰץʳʣʳ ʉ16:0 21,7 Ñ2,1 

ʉʪʝʘʨʠʥ  ץʳʰץʳʣʳ ʉ18:0 4,5 Ñ0,4 
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ɿʝʨʪʪʝʫʜʽש ʙײʣ ʘʩʧʝʢʪʽʩʽʥʜʝ ʦʤʝʛʘ-3/ʦʤʝʛʘ-6 ץʘʪʳʥʘʩʳ ʤʝʥ ײץʨʘʤʳ װʣʢʝʥ 

 ʘ ʜʘ ʙᴇʣʽʥʛʝʥץʪʫʜʳʨʜʳ. 7-ʰ ̔ʢʝʩʪʝʜʝ ʦʤʝʛʘ-3/ʦʤʝʛʘ-6 ʞᴅʥʝ ʙʘʩ ץʫʰʳʣʳסʳʟʳץ

 .ʨʘʤʳ ʢᴇʨʩʝʪʽʣʛʝʥײץ שʳʣʜʘʨʜʳץʳʰץ  ʘʥ ʤʘʡסʧʘץʘʥʳץʘʥ ʞᴅʥʝ ʤʦʥʦץץʘʥʳץ

ʄʦʥʦץʘʥʳץʧʘסʘʥ ץʳʰץʳʣʜʘʨʜʳש ʤᴇʣʰʝʨʽ 33,1%, ץʘʥʳץץʘʥ ץʳʰץʳʣʜʘʨʳ 26,2 

 ʜʘʥ ʘʩʪʘʤʳ ʣʠʥʦʣʝʥ, ʪʠʤʥʦʜʦʥ, ʣʠʥʦʣ-40% שʳʣʜʘʨʳʥʳץʳʰץ ʨʘʜʳ. ʄʘʡײץ %

 ʳʣʜʘʨʳ ʙʦʣʜʳ, ʦʣʘʨ ᴇʩʽʤʜʽʢ ʪʝʢʪʝʩ ʦʤʝʛʘ-3 ʞᴅʥʝ ʦʤʝʛʘ-6ץʳʰץ

 .ʘʪʘʨʳʥʘ ʞʘʪʘʜʳץ שʳʣʜʘʨʳʥʳץʳʰץ

ʇʦʨʪʫʣʘʢ ʦʤʝʛʘ-3 ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʝש ʙʘʡ ʞʘʩʳʣ ᴇʩʽʤʜʽʢ ʢᴇʟʜʝʨʽʥʽש ʙʽʨʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʇʦʨʪʫʣʘʢʪʘ ʤʘשʳʟʜʳ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʙʦʣʫʳ ʚʝʛʘʥʜʘʨ 

ʤʝʥ ʚʝʛʝʪʘʨʠʘʥʜʳץʪʘʨ װʰʽʥ ᴇʪʝ ʧʘʡʜʘʣʳ, ʦʣʘʨʜʳש ʨʘʮʠʦʥʳʥʜʘ ᴅʜʝʪʪʝ ʤʘשʳʟʜʳ 

ʦʤʝʛʘ-3 ʤʘʡ ץʳʰץʳʣʜʘʨʳ ʞʝʪʽʩʧʝʡʜʽ, ʩʦʥʜʳץʪʘʥ ʙʽʨʥʝʰʝ ʟʝʨʪʪʝʫʣʝʨʜʝ ʦʤʝʛʘ-3 

ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳץ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥ ץʘʥʘסʘʪʪʘʥʜʳʨʫ װʰʽʥ ʚʝʛʝʪʘʨʠʘʥʜʳץ 

ʞᴅʥʝ ʚʝʛʘʥʜʳץ ʜʠʝʪʘʣʘʨʜʳ ʧʦʨʪʫʣʘʢʧʝʥ ʙʘʡʳʪʫ ײʩʳʥʳʣʜʳ. 

ʇʦʨʪʫʣʘʢ ײץʨʘʤʳʥʜʘסʳ ʪʘʙʠסʠ ʰʳץץʘʥ ʦʤʝʛʘ-3 ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש 

ʘʨץʘʩʳʥʜʘ ץʘʪʝʨʣʽ ʽʩʽʢ ʧʝʥ ʞװʨʝʢ ʘʫʨʫʳʥʳש ʜʘʤʫ ʞʳʣʜʘʤʜʳסʳʥ ʪᴇʤʝʥʜʝʪʝʜʽ  

[171]. ʇʦʨʪʫʣʘʢʪʘ ʘʣʴʬʘ-ʣʠʥʦʣʝʥ ץʳʰץʳʣʳʥʳש ʙʘʩץʘ ʢʝʟ-ʢʝʣʛʝʥ ʞʘʧʳʨʘץʪʳ 

ʞʘʩʳʣ ʢᴇʢᴇʥʽʩʧʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʘʜʘʤʥʳש ʪʘʤʘץʪʘʥʫʳ װʰʽʥ ץʘʞʝʪ ʦʤʝʛʘ-3 ʤʘʡ 

rץ ʰץʳʣʳʥʳש ʝש ʞʦסʘʨʳ ʤᴇʣʰʝʨʽ ʙʘʨ. 100 ʛ ʧʦʨʪʫʣʘʢʪʘ 300-400 ʤʛ ʘʣʴʬʘ-

ʣʠʥʦʣʝʥ ץʳʰץʳʣʳ ʙʘʨ (C18:3,w3). ʉʦʥʜʘʡ-ʘץ, ʧʦʨʪʫʣʘʢ ʣʠʥʦʣ ץʳʰץʳʣʳʥʳש 

ʙʘʡ ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ (18:2, w3). 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʙʘסʳʪʪʘסʳ ʪʘסʘʤʜʘʨʜʘ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ʧʘʡʜʘʣʘʥʫ 

 ʘ, ʜʘʡʳʥ ᴇʥʽʤʜʽ ʤʠʥʝʨʘʣʜʘʨ ʤʝʥץʘʩʠʝʪʪʝʨʜʝʥ ʙʘʩץ ץʰʽʥ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳװ

ʜᴅʨʫʤʝʥʜʝʨ ʩʠʷץʪʳ ʙʘʨʣʳץ ץʘʞʝʪʪʽ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʤʝʥ ʙʘʡʳʪʫ װʰʽʥ ץʦʨʝʢʪʽʢ 

 .ʳʟʜʳשʘʩʠʝʪʪʝʨ ʜʝ ʤʘץ

ɽʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש ʜʝʥʩʘʫʣʳסʳ װʰʽʥ ᴅʨʪװʨʣʽ ʜᴅʨʫʤʝʥʜʝʨʜʽש 

 ʢʝʡʙʽʨʝʫʣʝʨʽʥʝ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʫ שʦʣʘʨʜʳ ץʘʞʝʪ, ʙʽʨʘץ ʘʣʳʧʪʳ ʤᴇʣʰʝʨʽץ

ʢʝʨʝʢ, ʤײʥʜʘʡ ʜᴅʨʫʤʝʥʜʝʨʛʝ ʉ, ɽ, ɺ1, ɺ6, ɸ ʞʘʪʘʜʳ. ʄʘʡʜʘ ʝʨʠʪʽʥ  ɸ ʞᴅʥʝ ɽ 

ʜᴅʨʫʤʝʥʜʝʨʽ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ץʘʙʽʣʝʪʢʝ ʠʝ. ɽ ʜᴅʨʫʤʝʥʽ ʪʝʨʽʥʽש, ʠʤʤʫʥʜʳץ 

ʞװʡʝʥʽש ʞᴅʥʝ ʞװʨʝʢ-ץʘʥʪʘʤʳʨ ʞװʡʝʩʽʥʽש ʜʝʥʩʘʫʣʳסʳʥ ץʦʣʜʘʡʜʳ, ײʟʘץ ᴇʤʽʨ 

ʩװʨʫʛʝ ʞᴅʥʝ ʙʝʣʩʝʥʜʽ ᴇʤʽʨ ʩʘʣʪʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. ɼᴅʨʫʤʝʥʜʝʨ  ʘסʟʘʜʘ ʪʘסʘʤʜʳ 

ʩʽשʽʨʫ, ʞʘʩʫʰʘʣʘʨʜʳש ᴇʩʫʽ ʤʝʥ ץʘʣʧʳʥʘ ʢʝʣʫʽ װʰʽʥ  ʙʝʣʩʝʥʜʽ ץʘʪʳʩʘʜʳ. 

ɼᴅʨʫʤʝʥʜʝʨʜʽש ʢᴇʧʰʽʣʽʛʽ ʘסʟʘʜʘ ʩʠʥʪʝʟʜʝʣʤʝʡʜʽ, ʙʽʨʘץ ᴇʩʽʤʜʽʢ ʞᴅʥʝ ʞʘʥʫʘʨ 

ʪʝʢʪʝʩ ᴇʥʽʤʜʝʨʤʝʥ ʙʽʨʛʝ ʢʝʣʝʜʽ. ɼײʨʳʩ ʪʘʤʘץʪʘʥʙʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʝʛʜʝ ʞʘʩʪʘסʳ 

ʘʜʘʤʜʘʨʜʘ ᴅʨʪװʨʣʽ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʽʨץʘʪʘʨ 

ʘʫʨʫʣʘʨ ʜʘʤʫʳ ʤװʤʢʽʥ 

 ʘʞʝʪʪʽʣʽʢץ ʘ ʜʝʛʝʥסʘʥ ʢʝʟʜʝ ʤʠʥʝʨʘʣʜʳ ʵʣʝʤʝʥʪʪʝʨ ʤʝʥ ʩʫסʘʨʪʘʡפ

ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʤʝʡʜʽ. פʘʨʪ ʞᴅʥʝ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨסʘ ʘʨʥʘʣסʘʥ ʪʘʤʘץ 

ᴇʥʽʤʜʝʨʽʥʜʝ  ʥʘʪʨʠʡ, ʤʳʩ, ʪʝʤʽʨ, ʢʘʣʴʮʠʡ, ʤʳʨʳʰ ʞᴅʥʝ ʤʘʨʛʘʥʝʮ ʩʠʷץʪʳ ʢʝʡʙʽʨ 

ʤʠʥʝʨʘʣʜʳ ʵʣʝʤʝʥʪʪʝʨʛʝ ʢᴇʙʽʨʝʢ ʥʘʟʘʨ ʘʫʜʘʨʫ ʢʝʨʝʢ. ᴆʡʪʢʝʥʽ ʦʩʳ ʤʠʥʝʨʘʣʜʘʨ 

 שʡʝʣʝʨʽʥʽװʘʥ-ʪʘʤʳʨʣʘʨ ʞץ ,ʞʫʡʢʝ ,ץʠʤʳʣ, ʠʤʤʫʥʜʳץ-ʪʽʨʝʢ שʘʨʪ ʘʜʘʤʜʘʨʜʳץ

ʞʘץʩʳ ץʳʟʤʝʪ ʘʪץʘʨʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. 

ʇʦʨʪʫʣʘץʪʘסʳ ʥʝʛʽʟʛʽ ץʦʨʝʢʪʽʢ ʢʦʤʧʦʥʝʥʪʪʝʨ ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥ ʟʝʨʪʪʝʫ 

ʙʘʨʳʩʳʥʜʘ ʘʥʳץʪʘʣʜʳ,  ʘʥʳץʪʘʣסʘʥ ʟʘʪʪʘʨʜʳש ʤᴇʣʰʝʨʽ  8- ʰʽ ʢʝʩʪʝʜʝ ʙʝʨʽʣʛʝʥ. 
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ʂʝʩʪʝ 8 ï ʇʦʨʪʫʣʘʢʪʳש ʭʠʤʠʷʣʳײץ ץʨʘʤʳ 

 

ʂᴇʨʩʝʪʢʽʰʪʝʨ ʘʪʘʫʳ ᴆʣʰʝʤ ʙʽʨʣʽʛʽ  ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʄʘʡʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ 

ɸʟʦʪ 

% 

% 

3.5Ñ0.5 

2.66Ñ0.05 

ɼᴅʨʫʤʝʥʜʝʨ:   

ɺ1 

ɺ2  

ɺ3(ʈʈ) 

ɺ5 

ɺ6  

ɺ9 

ʉ  

ɸ 

ɽ 

 

 

ʤʛ/100ʛ 

ʤʛ/100ʛ 

ʤʛ/100ʛ 

ʤʛ/100ʛ 

ʤʛ/100ʛ 

ʤʛ/100ʛ 

ʤʛ/100ʛ 

ʤʢʛ/100ʛ 

ʤʛ/100ʛ 

 

0.06Ñ0.01 

0.13Ñ0.05 

0.64Ñ0.13 

0.05Ñ0.01 

0.06Ñ0.02 

ʤʝʥʝʝ 10.0 

20.06Ñ4.61 

ʤʝʥʝʝ 10.0 

2,5Ñ0.22 

ʄʠʥʝʨʘʣʜʘʨ: 

ʂʘʣʴʮʠʡ 

ʂʘʣʠʡ 

ʅʘʪʨʠʡ 

ʄʘʛʥʠʡ 

ʄʳʨʳʰ 

ʊʝʤʽʨ  

ʄʘʨʛʘʥʝʮ 

ʉʝʣʝʥ  

ʌʦʩʬʦʨ 

 

 

ʤʛ/100 ʛ 

ʤʛ/100 ʛ 

ʤʛ/100 ʛ 

ʤʛ/100 ʛ 

ʤʛ/100 ʛ 

ʤʛ/100 ʛ 

ʤʛ/100 ʛ 

ʤʛ/100 ʛ 

ʤʛ/100 ʛ 

 

765.616Ñ266.369 

4643.349Ñ764.154 

298.830Ñ74.904 

1595.410Ñ312.171 

6.466Ñ1.316 

530.965Ñ105.676 

12.545Ñ3.871 

0.0907Ñ0.0280 

376.0Ñ22.0 

 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʤʠʥʝʨʘʣʜʘʨʜʘʥ ʝʜᴅʫʽʨ ʤᴇʣʰʝʨʜʝ ʥʘʪʨʠʡ, 

ʢʘʣʴʮʠʡ, ʬʦʩʬʦʨ, ʢʘʣʠʡ, ʤʘʛʥʠʡ, ʪʝʤʽʨ, ʤʳʨʳʰ, ʤʘʨʛʘʥʝʮ, ʜᴅʨʫʤʝʥʜʝʨʜʝʥ ɺ1, 

ɺ2, ɺ6, ɺ9, ʈʈ , ʪʦʢʦʬʝʨʦʣʜʘʨ ʤʝʥ ɸ ʜᴅʨʫʤʝʥʽ ʙʘʨ. 

ʇʦʨʪʫʣʘʢʪʳש ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥ ʟʝʨʪʪʝʫ ʭʘʣʳץʘʨʘʣʳץ ʌɸʆ/ɼɼʉױ - ʜʘ 

ʙʝʢʽʪʽʣʛʝʥ ʪᴅʫʣʽʢʪʽʢ ײʩʳʥʳʣʘʪʳʥ ʜʦʟʘʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʝʛʝʨ ʦʥʳ  ʜײʨʳʩ 

ʪʘʤʘץʪʘʥʫʜʘ ץʦʣʜʘʥʩʘ,  ʦʥʳש ʧʘʡʜʘʣʳ ץʘʩʠʝʪʪʝʨʽ, ʜᴅʨʫʤʝʥʜʝʨ ʤʝʥ 

ʤʠʥʝʨʘʣʜʘʨʜʳש ʙʘʣʘʤʘ, ʘʨʟʘʥ ʞᴅʥʝ ץʦʣ ʞʝʪʽʤʜʽ ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥʜʳסʳʥ 

ʢᴇʨʩʝʪʪʽ. 
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3.1.2 ᴆʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʳש ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʝ 

ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ   

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʙʘסʳʪʪʘסʳ ᴇʥʽʤʜʝʨʜʽ ᴇʥʜʽʨʫʜʝ ʥʝʛʽʟʛʽ ʞᴅʥʝ ץʦʩʳʤʰʘ 

ʰʠʢʽʟʘʪʪʳש,  ʪʘסʘʤʜʳץ ʠʥʛʨʝʜʠʝʥʪʪʝʨ ʤʝʥ ʙʘʡʳʪʘʪʳʥ ʢʦʤʧʦʟʠʮʠʷʣʘʨʜʳש 

ʩʘʧʘʩʳ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ, ʙײʣ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ᴇʥʽʤʜʝʨʜʽש ʙʝʨʝʪʽʥ ᴅʩʝʨʽʥ 

ʞʠʳʥʪʳץ ʪװʨʜʝ ʘʥʳץʪʘʡʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦʣʘʨʜʳש ʪʠʽʩʪʽ ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʦʧʝʨʘʮʠʷʣʘʨ ʧʘʨʘʤʝʪʨʣʝʨʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʝʨʝʢʰʝ ʤʘשʳʟʜʳ. 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ᴇʥʽʤʜʝʨ װʰʽʥ ʞʘʩʘʥʜʳ ʭʠʤʠʷʣʳץ ʪʘסʘʤʜʳץ ץʦʩʧʘʣʘʨʜʳ ʝʥʛʽʟʫ 

 ʞᴅʥʝ ʬʝʨʤʝʥʪʪʽʢ ץʠʤʤʫʥʜʳ שʳ ʘʜʘʤʥʳסʘʞʝʪ ʝʤʝʩ, ᴇʡʪʢʝʥʽ ʝʛʜʝ ʞʘʩʪʘץ

ʞװʡʝʣʝʨʽʥʽש ᴅʣʩʽʟ ʙʦʣʫʳ ʙᴇʛʜʝ ʟʘʪʪʘʨʜʳ ʞʦʶסʘ ʞᴅʥʝ  ץʘʨʩʳ  ʪײʨʫ ץʘʙʽʣʝʪʽʥ 

ʪᴇʤʝʥʜʝʪʝʜʽ [172].  

ɹײʣ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ᴇʥʽʤʜʝʨʜʽש ʘʩʩʦʨʪʠʤʝʥʪʽʥ ʢʝשʝʡʪʫʛʝ, ʭʠʤʠʷʣʳץ 

 ʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝץ שʟʘʥʳסʳ ʘסʜʝʩʪʽʨʽʣʛʝʥ ʞᴅʥʝ ʝʛʜʝ ʞʘʩʪʘשʨʘʤʳ ʙʦʡʳʥʰʘ ʪʝײץ

ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʬʫʥʢʮʠʦʥʘʣʜʳ ᴇʥʽʤʜʝʨʜʽש ʞʘשʘ ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʪʦʙʳʥ 

 ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨʜʳ ץʳʣʳ ʩʠʥʪʝʪʠʢʘʣʳץʦʩʫ ʘʨץ ʘ, ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥסʨʫײץ

ʧʘʡʜʘʣʘʥʫʜʳ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ᴇʥʽʤʜʝʨʜʽ ʙʘʡʳʪʫ װʰʽʥ ץʦʩʳʤʰʘ ʰʠʢʽʟʘʪ ʨʝʪʽʥʜʝ ײץʨסʘץ 

ʧʦʨʪʫʣʘʢ ײʥʪʘסʳ ץʦʣʜʘʥʳʣʘʜʳ. 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʽש ʩʘʧʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʟʝʨʪʪʝʫ 

 ᴇʥʽʤʜʝʨʽè ʙʦʡʳʥʰʘ ʥʝʛʽʟʛʽ ʝʪ ץʞʳײʰʽʥ ʄɽʄʉʊ 23670 - 2019 çʇʽʩʽʨʽʣʛʝʥ ʰװ

ʰʠʢʽʟʘʪʳʥ 1%, 2% ʤᴇʣʰʝʨʽʥʜʝ ײץʨסʘץ ʧʦʨʪʫʣʘʢ ײʥʪʘסʳʥʘ ʘʣʤʘʩʪʳʨʘ ʦʪʳʨʳʧ, 

ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨ ᴇʥʜʽʨʽʣʜʽ. פʦʣʜʘʥʳʣʘʪʳʥ ʧʦʨʪʫʣʘʢ ײʥʪʘסʳʥʳש ʤᴇʣʰʝʨʽ 

ʪʘʤʘץ ᴇʥʝʨʢᴅʩʽʙʽʥʜʝ ᴇʩʽʤʜʽʢ ײʥʪʘץʪʘʨʳʥ ץʦʣʜʘʥʫ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨ ʥʝʛʽʟʽʥʜʝ 

ʪʘשʜʘʣʘʜʳ. 

ʊᴅʞʽʨʠʙʝʣʽʢ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʘץʫʳʟʜʘʨʜʳש, ʤʘʡʣʘʨʜʳש, 

ʢᴇʤʽʨʩʫʣʘʨʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ ʩʠʷץʪʳ ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʘʥʳץʪʘʣʜʳ. 

ʍʠʤʠʷʣʳײץ ץʨʘʤʳʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 9-ʰ  rʢʝʩʪʝʜʝ ʙʝʨʽʣʛʝʥ. 

 

ʂʝʩʪʝ 9 ï ʊᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʽש ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʝʨʽ  
 

ʂᴇʨʩʝʪʢʽʰʪʝʨ   

ɹʘץʳʣʘʫ  

ʄɽʄʉʊ 23670 - 

2019 çʇʽʩʽʨʽʣʛʝʥ 

ʰײʞʳץ ᴇʥʽʤʜʝʨʽè 

ʊᴅʞʽʨʠʙʝ 1 

ʇʦʨʪʫʣʘʢ ʤᴇʣʰʝʨʽ 

1% 

ʊᴅʞʽʨʠʙʝ 2 

ʇʦʨʪʫʣʘʢ ʤᴇʣʰʝʨʽ  

2% 

ʓʣסʘʣʜʳʣʳץ 
63,5Ñ0,5 

65,56Ñ0,5 66,87Ñ0,2 

ɸץʫʳʟ, % 
16,85Ñ0,3 

16,12Ñ0,05 15,72Ñ0,10 

ʄʘʡ, % 
14,0Ñ0,5 

13,12Ñ0,05 12,05Ñ0,5 

ʂᴇʤʽʨʩʫ, %  3,0Ñ0,05 3,23Ñ0,05 3,52Ñ0,5 
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ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʧʦʨʪʫʣʘʢ ײʥʪʘסʳʥʳש ʜʘʡʳʥ ᴇʥʽʤʛʝ ʦש ᴅʩʝʨʽʥ 

ʢᴇʨʩʝʪʝʜʽ. ʊᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʽש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʙʘסʘʣʘʫʳ ʧʦʨʪʫʣʘʢ ײʥʪʘסʳ 

ʤʝʥ ʝʪ ʰʠʢʽʟʘʪʳʥʳש ʦשʪʘʡʣʳ ץʘʪʳʥʘʩʳ 1:100 ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ʇʦʨʪʫʣʘʢ 

 שʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʦ ץʩʝʥʩʦʨʣʳ שʣʛʽʣʝʨʜʽװ ,ʘʥʜʘץʦʩץ ʳʥ 1% ʤᴇʣʰʝʨʽʥʜʝסʥʪʘײ

ᴅʩʝʨ ʝʪʝʜʽ. ʇʦʨʪʫʣʘʢ ײʥʪʘסʳʥ 2% ץʦʩץʘʥʜʘ, װʣʛʽʣʝʨʜʝ ʧʦʨʪʫʣʘʢץʘ ʪᴅʥ ʜᴅʤ ʧʘʡʜʘ  

ʙʦʣʜʳ, ᴇʥʽʤʜʝʨ ʩײʨ-ץʦשʳʨ ʪװʩʢʝ ʠʝ ʙʦʣʘʜʳ (ʩʫʨʝʪ 8). 

 

 
 

ʉʫʨʝʪ 8 ï ʉʝʥʩʦʨʣʳץ ʙʘסʘʣʘʫ ʧʨʦʬʠʣʦʛʨʘʤʤʘʩʳ 

 

 9-ʰr  ʢʝʩʪʝʜʝ ʩᴅʡʢʝʩ ʧʦʨʪʫʣʘʢ ײʥʪʘסʳ 1% ʤᴇʣʰʝʨʽʥʜʝ ץʦʩʳʣסʘʥ 

çʊᴅʞʽʨʠʙʝ 1è ʢᴇʨʽʧ ʪײʨסʘʥʜʘʡ, ʘץʫʳʟʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ (16,12Ñ0,05%) ʙʦʣʜʳ, 

ʙײʣ ʞᴅʥʝ  çʊᴅʞʽʨʠʙʝ 2è (15,72Ñ0,10%)  ʘʩʳʧ ʪװʩʝʜʽ, ʙʽʨʘץ ʙʘץʳʣʘʫ װʣʛʽʩʽʥʝʥ 

(16,85Ñ0,3%) ʪᴇʤʝʥ. ʄʘʡʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ ʙʦʡʳʥʰʘ çʊᴅʞʽʨʠʙʝ 1è 

(13,12Ñ0,05%) ײץʨʘʜʳ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ çʊᴅʞʽʨʠʙʝ 2è ʞᴅʥʝ ʙʘץʳʣʘʫ ʤʘʡʜʳש 

ʤʘʩʩʘʣʳװ ץʣʝʩʽ (12,05Ñ0,5%) ʞᴅʥʝ (14,0Ñ0,5%) ʩᴅʡʢʝʩʽʥʰʝ ʠʝ, ʞʘʣʧʳ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʳ ʰʘʤʘʣʳ ʜʝʧ ʘʪʘʧ ᴇʪʫʛʝ ʙʦʣʘʜʳ. ɹʘץʳʣʘʫ װʣʛʽʩʽʤʝʥ 

(3,0Ñ0,05%) ʩʘʣʳʩʪʳʨסʘʥʜʘ ʢᴇʤʽʨʩʫʣʘʨʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ ʙʦʡʳʥʰʘ çʊᴅʞʽʨʠʙʝ 

1è (3,23Ñ0,05%) ʞᴅʥʝ çʊᴅʞʽʨʠʙʝ 2è (3,52Ñ0,5%) ʙʘץʳʣʘʫ װʣʛʽʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʪʠʽʤʜʽ ʝʨʝʢʰʝʣʽʥʝʜʽ.  

ʐײʞʳץ ᴇʥʽʤʜʝʨʽ װʰʽʥ ʤʘשʳʟʜʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʙʽʨʽ - ʳʣסʘʣ 

ʙʘʡʣʘʥʳʩʪʳʨסʳʰ ץʘʙʽʣʝʪʽ (ʓɹפ) ʢᴇʨʩʝʪʢʽʰʽʥʽש ʤᴅʥʽ, ʜʘʡʳʥ ᴇʥʽʤʥʽש ʩʘʧʘʩʳ ʦʩʳ 

ʢᴇʨʩʝʪʢʽʰʢʝ ʙʘʡʣʘʥʳʩʪʳ ʞᴅʥʝ ᴇʥʽʤʥʽש ʬʫʥʢʮʠʦʥʘʣʜʳ-ʪʝʭʥʦʣʦʛʠʷʣʳץ 

 ʢʦʥʩʠʩʪʝʥʮʠʷʩʳ ʤʝʥ  שʪʘʡ ᴅʩʝʨ ʝʪʝʜʽ. ɼʘʡʳʥ ᴇʥʽʤʥʽץʘʩʠʝʪʪʝʨʽʥʝ ʘʡʪʘʨʣʳץ

ʞʦסʘʨʳ ʰʳסʳʤʳ  ʳʣסʘʣ ʙʘʡʣʘʥʳʩʪʳʨסʳʰ ץʘʙʽʣʝʪʽʥʽש ʞʦסʘʨʳ ʙʦʣʫʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ. ʇʦʨʪʫʣʘʢ ײʥʪʘסʳʥʳ1 ש %  ʞᴅʥʝ 2 % ץʦʩʳʣʳʧ, çʊᴅʞʽʨʠʙʝ 1è ʞᴅʥʝ 

çʊᴅʞʽʨʠʙʝ 2è ʩᴅʡʢʝʩʽʥʰʝ ʞʘʩʘʣסʘʥ ᴇʥʽʤʜʝʨʜʽש ʳʣסʘʣ ʙʘʡʣʘʥʳʩʪʳʨסʳʰ ץʘʙʽʣʝʪʽ 

9, 10-ʰʳ ʩʫʨʝʪʪʝ ʙʝʨʽʣʜʽ.  

 

ɼᴅʤʽ  

ʀʽʩʽ 

ʉʳʨʪץʳ ʪװʨʽ 

ʂʦʥʩʠʩʪʝʥʮʠʷʩʳ 

ʂʝʩʢʝʥʜʝʛʽ ʩʫʨʝʪʽ 

ʐʳʨʳʥʜʳʣʳסʳ 

ɹʘץʳʣʘʫ  ʊᴅʞʽʨʠʙʝ 1 ʊᴅʞʽʨʠʙʝʣʽʢ װʣʛʽ 2 
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ʉʫʨʝʪ 9 ï ʊᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʽש ʓɹפ-ʽʥʽש ᴇʟʛʝʨʫ ʜʠʥʘʤʠʢʘʩʳ, % 

 

ɿʝʨʪʪʝʣʛʝʥ װʣʛʽʣʝʨʜʽש ʽʰʽʥʜʝ ʓɹפ-ʽʥʽש ʝש  ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʽ çʊᴅʞʽʨʠʙʝ 

1è (75,51 Ñ2,13%),  çʊᴅʞʽʨʠʙʝ 2è װʰʽʥ ץײʩʘʩ ʢᴇʨʩʝʪʢʽʰ (74,51Ñ0,05%) ʙʘʡץʘʣʜʳ 

ʞᴅʥʝ ʙʘץʳʣʘʫ װʣʛʽʩʽ װʰʽʥ ʓɹפ-ʽʥʽש ʢᴇʨʩʝʪʢʽʰʽ (73,12Ñ2,05%) ʙʦʣʜʳ. 

 

 
 

ʉʫʨʝʪ 10 ï ʊᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʽײץ שʨʘʤʳʥʜʘסʳ ɽ ʜᴅʨʫʤʝʥʽʥʽש ʤᴇʣʰʝʨʽ, 

ʤʛ/100ʛ 

 

 ɽ ʜᴅʨʫʤʝʥʽ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʳש ᴇʩʫ ʜʠʥʘʤʠʢʘʩʳʥ ʘʪʘʧ ᴇʪʢʝʥ ʞᴇʥ, ʦʥʳש 

ʤᴇʣʰʝʨʽ  ץʦʩʳʣסʘʥ ײץʨסʘץ ʧʦʨʪʫʣʘʢ ʩʳסʳʥʜʳʩʳʥʳש ᴇʩʫʽʥʝ ʧʨʦʧʦʨʮʠʦʥʘʣʜʳ 

ʙʦʣʳʧ ʢʝʣʝʜʽ. ʐײʞʳץ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʜʝ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨʜʳ (ʤʳʩʘʣʳ, ʩʝʣʝʥ, 

ɽ, ɸ ʜᴅʨʫʤʝʥʜʝʨʽ) ʝʥʛʽʟʫ ʤʘʡʜʳש ʪʦʪʳסʫ ʧʨʦʮʝʩʽʥ ʪʝʞʝʡʪʽʥʽ ʙʝʣʛʽʣʽ. ʆʩʳʣʘʡʰʘ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʪʳ ᴅʩʝʨ ʝʪʝʪʽʥ ɽ ʜᴅʨʫʤʝʥʽ ʤᴇʣʰʝʨʽʥʽש ʞʦסʘʨʳʣʘʫʳ ʜʘʡʳʥ ᴇʥʽʤʥʽש 

ʩʘץʪʘʫ ʤʝʨʟʽʤʽʥ ײʟʘʨʪʫסʘ ʞᴅʥʝ ʦʥʳש ʪʝʟ ʙײʟʳʣʤʘʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. 

 ɾʘʣʧʳ, ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʘʟ ʤᴇʣʰʝʨʽʥ ץʦʩʫ ʝʪ 

ᴇʥʽʤʜʝʨʽʥʽש ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʞʘסʳʤʜʳ ᴅʩʝʨ ʝʪʢʝʥʽʥ 

ʘʪʘʧ ᴇʪʢʝʥ ʞᴇʥ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʞʘʥʫʘʨʪʝʢʪʝʩ ᴇʥʽʤʜʝʨʜʝ   ʟʘʪʪʘʨʜʳש ʦʩʳ 

ʪʦʙʳʥʳש ʙʦʣʤʘʫʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ,  ʢᴇʤʽʨʩʫʣʘʨʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽʥʽש ʞʦסʘʨʳ 

ʙʦʣʘʪʳʥʳʥ ʘʪʘʧ ᴇʪʢʝʥ ʞᴇʥ. 

 ʐײʞʳץ ᴇʥʽʤʜʝʨʽ װʰʽʥ ʘʩʘ  ʤʘשʳʟʜʳ ʢᴇʨʩʝʪʢʽʰ ʓɹפ-ʽʥʝ  ʝʨʝʢʰʝ ʥʘʟʘʨ 

ʘʫʜʘʨʫ ʢʝʨʝʢ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʝʥ ʙʘʡץʘʫסʘ ʙʦʣʘʪʳʥʜʘʡ, ʙײʣ ʢᴇʨʩʝʪʢʽʰ 

70 71 72 73 74 75 76 77 78

ɹʘץʳʣʘʫ 

ʊᴅʞʽʨʠʙʝ 1 

ʊᴅʞʽʨʠʙʝ 2 

73,12 

74,51 

75,87 

0 

1 

2 

ʓɹפ ʇʦʨʪʫʣʘʢʪʳײץ שʨסʘײ ץʥʪʘסʳ, %  

0

1

2

3

ɹʘץʳʣʘʫ ʊᴅʞʽʨʠʙʝ 1 ʊᴅʞʽʨʠʙʝ 2 

0,32 0,47 0,72 

ɽ ʜᴅʨʫʤʝʥʽ ʇʦʨʪʫʣʘʢʪʳײץ שʨסʘװ ץʛʽʥʜʽʩʽ, %  



 
 
 
 

 58 

ʧʦʨʪʫʣʘʢ ײʥʪʘסʳ ץʦʩʳʣסʘʥ  ʤᴇʣʰʝʨʽ ʘʨʪץʘʥ ʩʘʡʳʥ ʞʦסʘʨʳʣʘʡ ʪװʩʝʪʽʥʽʥ 

ʢᴇʨʩʝʪʪʽ.ʓɹפ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʽש ʪʝʭʥʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʞʘץʩʘʨʪʘʜʳ, 

ᴅʩʽʨʝʩʝ ʥᴅʟʽʢʪʽʢ, ʰʳʨʳʥʜʳʣʳץ, ʪײʪʘʩʪʘʡ ʘʣסʘʥʜʘ, ʰײʞʳץʪʳש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʦש ᴅʩʝʨ ʝʪʝʜʽ. 

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʦשʪʘʡʣʳ װʣʛʽ  ʨʝʪʽʥʜʝ - 1% 

ʤᴇʣʰʝʨʽʥʜʝ ʧʦʨʪʫʣʘʢ ײʥʪʘסʳ ץʦʩʳʣסʘʥ çʊᴅʞʽʨʠʙʝ 1è װʣʛʽʩʽ ʘʣʳʥʜʳ. 

ɼʘʡʳʥ ᴇʥʽʤʥʽץ שʘʫʽʧʩʽʟʜʽʛʽʥ ʙʘסʘʣʘʫ װʰʽʥ 1 ʛ ᴇʥʽʤʛʝ ʚʝʛʝʪʘʪʠʚʪʽ ʘʵʨʦʙʪʳ 

ʞᴅʥʝ ʬʘʢʫʣʴʪʘʪʠʚʪʽ ʘʥʘʵʨʦʙʪʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʽש ʩʘʥʳʥ ʘʥʳץʪʘʫ װʰʽʥ 

ʦשʪʘʡʣʳ ʜʝʧ ʪʘשʜʘʧ ʘʣʳʥסʘʥ çʊᴅʞʽʨʠʙʝ 1è װʣʛʽʩʽʥʽש ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ 

ʪʘʣʜʘʫʳ ʞװʨʛʽʟʽʣʜʽ. ʊʘʣʜʘʫ "ɺʝʪʝʨʠʥʘʨʠʷʣʳץ ʙʘץʳʣʘʫ ʞᴅʥʝ ץʘʜʘסʘʣʘʫ ʢʦʤʠʪʝʪʽ" 

ʞʘʥʳʥʜʘסʳ "ʅײʨ-ʩײʣʪʘʥ ץʘʣʘʩʳʥʜʘסʳ ʈʝʩʧʫʙʣʠʢʘʣʳץ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ 

ʟʝʨʪʭʘʥʘ"ʐɾפ ʈʄʂ ʟʝʨʪʭʘʥʘʣʘʨʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ɹʘץʳʣʘʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ 

 ʥװʳ 85% 5ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ 7 ʢסʘʣʜʳʣʳסʣʛʽʣʝʨʽ  ʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣװ

ʩʘץʪʘסʘʥʥʘʥ ʢʝʡʽʥ ʟʝʨʪʪʝʣʜʽ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 10-ʰʳ ʢʝʩʪʝʜʝ ʙʝʨʽʣʛʝʥ. 

 

ʂʝʩʪʝ 10 ï ʊᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʽש ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ  

 

ʂᴇʨʩʝʪʢʽʰ ɹʘץʳʣʘʫ ʊᴅʞʽʨʠʙʝ 1 

ʄʝʟʦʬʠʣʴʜʽ ʘʵʨʦʙʪʳ 

ʞᴅʥʝ ʬʘʢʫʣʴʪʘʪʠʚʪʽ-

ʘʥʘʵʨʦʙʪʳ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʽש 

ʩʘʥʳ 1 ʛ-ʜʘ 

1*10
2 

1*10
1 

 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ װʣʛʽʣʝʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʽʥʽש ᴇʩʫ ʩʘʥʳ ᴇʩʽʤʜʽʢ 

ʰʠʢʽʟʘʪʳʥ ץʦʣʜʘʥʫסʘ ʙʘʡʣʘʥʳʩʪʳ  ᴇʟʛʝʨʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ, ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽ 

ʧʦʨʪʫʣʘʢʪʳש ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ץʘʩʠʝʪʽʤʝʥ ʙʘʡʣʘʥʳʪʳʨʫסʘ ʙʦʣʘʜʳ.  

ɼʘʡʳʥ ᴇʥʽʤʥʽש ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʽʥ ʟʝʨʪʪʝʫʜʽ ץʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, 

ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨ ʙʘץʳʣʘʫ װʣʛʽʩʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʙʽʨץʘʪʘʨ ʞʘץʩʘʨʪʫʣʘʨʜʳ 

ʘʪʘʧ ᴇʪʫʛʝ ʙʦʣʘʜʳ. ʇʦʨʪʫʣʘʢ ײʥʪʘסʳ ץʦʩʳʣסʘʥ ᴇʥʽʤ ɽ ʜᴅʨʫʤʝʥʽ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʳײ שʣסʘʶʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʞʦסʘʨʳ ʪʘסʘʤʜʳײץ ץʥʜʳʣʳץץʘ ʠʝ. 

 

3.2 ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʜʽʨʽʩʽʥʜʝ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ץʦʣʜʘʥʫ 

ʤװʤʢʽʥʜʽʛʽʥ ʥʝʛʽʟʜʝʫ 

 

  3.2.1 ɯɯ ʢʘʪʝʛʦʨʠʷʣʳ ʪװʢʪʽ ʩʫʙᴇʥʽʤʜʝʨʽʥʽש ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥ 

ʘʥʳץʪʘʫ 

 ʘ ʢᴇʟʜʝʨʽʥשʞʘ שʳ ʦʥʳסʫʳʟ ʪʘʧʰʳʣʳץʘʥ ʘסʘʣץʳʪʪʘ ᴅʣʝʤʜʝ ʙʘʡץʘʟʽʨʛʽ ʫʘפ

ʽʟʜʝʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. ɹʘסʘʣʳ ʘʟʳץ-ʪװʣʽʢ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʜʽ ײʣסʘʡʪʫ װʰʽʥ ʝʪ 

ᴇʥʝʨʢᴅʩʽʙʽʥʜʝ װʣʢʝʥ ʨʝʟʝʨʚʪʝʨ ʙʘʨ. ɼʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩʪʘ ʪʘשʜʘʣסʘʥ ʟʝʨʪʪʝʫ 

ʦʙʲʝʢʪʽʩʽ ï ʤʘʣʜʳ ʩʦʶ ʞᴅʥʝ ᴇשʜʝʫʜʝʥ ʘʣʳʥסʘʥ ײץʥʜʳʣʳסʳ ʪᴇʤʝʥ ᴇʥʽʤʜʝʨ ï 

ʘץʫʳʟʜʳש ʞʝʪʢʽʣʽʢʪʽ ʤᴇʣʰʝʨʽ ʞᴅʥʝ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʪʘʨʳʥ ʘʣʫסʘ ץʘʞʝʪʪʽ ʙʘʩץʘ 
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ʜʘ ʙʽʨץʘʪʘʨ ץʘʩʠʝʪʪʝʨʛʝ ʠʝ. 

ᴄʜʝʙʠʝʪʪʽʢ ʞᴅʥʝ ʧʘʪʝʥʪʪʽʢ ʽʟʜʝʩʪʽʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʝʢʽʥʰʽʣʽʢ ʝʪ 

ʰʠʢʽʟʘʪʳʥʘʥ ʘʣʳʥסʘʛ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʠʥʛʨʝʜʠʝʥʪʪʝʨʤʝʥ ʙʘʡʳʪʳʣסʘʥ 

ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʝʪ ᴇʥʽʤʜʝʨʽʥʽש ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʞʘʩʘʫ ʤʘץʩʘʪʳʥʜʘ: ʩʠʨʘץʪʘʨ 

(ʩʠʳʨ, ץʦʡ, ʞʳʣץʳ) ʟʝʨʪʪʝʣʜʽ. 

ʊᴇʤʝʥʛʽ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

ʩʠʨʘץʪʘʨ ʝʪ ᴇʥʝʨʢᴅʩʽʙʽʥʜʝ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʪʦʣʳץ ʞᴅʥʝ ײʪʳʤʜʳ 

ʧʘʡʜʘʣʘʥʳʣʤʘʡʜʳ. ɼʝʛʝʥʤʝʥ, ʦʣʘʨʜʳש ʝʪ ᴇʥʝʨʢᴅʩʽʧʪʝʨʽʥʜʝ ʞʝʪʢʽʣʽʢʪʽ 

ʤᴇʣʰʝʨʜʝ ץʦʣʜʘʥʫʩʳʟ ץʘʣʘʪʳʥʳʥ ʞᴅʥʝ ʞʦסʘʨʳ ʜʠʝʪʘʣʳץ ʬʫʥʢʮʠʦʥʘʣʜʳסʳʥ 

ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʦʣʘʨʜʳ ʘʨʥʘʡʳ ʙʘסʳʪʪʘסʳ, ʦʥʳש ʽʰʽʥʜʝ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ 

ʪʘʤʘץʪʘʥʫ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫ װʰʽʥ ʰʠʢʽʟʘʪ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫ ʝץ שʦʣʘʡʣʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʉʫʙᴇʥʽʤʜʝʨʜʽײ שʰʘ ʤʘʩʩʘʩʳʥʘ ʩʘʣʳʩʪʳʨʤʘʣʳ ʰʳסʳʤʳ 11-ʰʽ 

ʢʝʩʪʝʜʝ ʙʝʨʽʣʛʝʥ. 

 

ʂʝʩʪʝ 11 ï ʉʫʙᴇʥʽʤʜʝʨʜʽײ שʰʘ ʤʘʩʩʘʩʳʥʘ ʰʳסʳʤʳ 

 

ɸʪʘʫʳ 
ʐʳסʳʤ, % 

ɯפʄ פʦʡ ɾʳʣץʳ 

ʉʫʙᴇʥʽʤʜʝʨ, 

ʦʥʳש ʽʰʽʥʜʝ ʩʠʨʘץʪʘʨ 

24,0Ñ0,90 

3,37Ñ0,07 

17,2Ñ0,7 

3,6 Ñ0,05 

22,4Ñ0,9 

3,59Ñ0,05 

 

ʂʝʩʪʝʜʝ ʩʫʙᴇʥʽʤʜʝʨʜʽש ʞʘʣʧʳ ʩʘʥʳʥʘʥ  ʰʳסʳʤʳ ʽʨʽ ץʘʨʘ ʤʘʣʜʘ ï 3,37%, 

 ʘʨʳסʳ ʞʦסʥʜʳʣʳײץ ץʘʤʜʳסʨʘʡʜʳ. ʊʘײץ ʳʜʘ ï 3,67%ץʦʡʜʘ ï 3,6%, ʞʳʣץ

ʩʫʙᴇʥʽʤʜʝʨʜʽ ʰײʞʳץ, ʧʘʩʪʘ, ʢʦʥʩʝʨʚʽ, ʞʝʣʝ ᴇʥʜʽʨʽʩʽʥʜʝ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. 

ɸץʫʳʟʜʘʨʜʳש ʩʘʥʜʳײץ ץʨʘʤʳ ʙʦʡʳʥʰʘ ʪװʢʪʽ ʩʫʙᴇʥʽʤʜʝʨ ʝʪʪʝʥ ʢʝʤ 

ʪװʩʧʝʡʜʽ. ʉʦʥʜʳץʪʘʥ ᴅʨʪװʨʣʽ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʜʳ ᴇʥʜʽʨʫʜʝ ʦʣʘʨ 

ʘץʫʳʟʜʘʨʜʳײץ שʥʜʳ ʢᴇʟʽ ʙʦʣʘ ʘʣʘʜʳ (ʢʝʩʪʝ 12). 

 

ʂʝʩʪʝ 12 - ʊװʢʪʽ ʩʫʙᴇʥʽʤʜʝʨʽʥʽש ʭʠʤʠʷʣʳײץ ץʨʘʤʳ ʞᴅʥʝ ʵʥʝʨʛʝʪʠʢʘʣʳץ 

  ʳסʥʜʳʣʳײץ

 

ɸʪʘʫʳ 
 ץʨʘʤʳ  ʕʥʝʨʛʝʪʠʢʘʣʳײפ

 % , ʣװʫʳʟ, %  ʄʘʡ, % ʂץʳ, % ɸסʘʣʜʳʣʳסʂʢʘʣ ʓʣ ,ץʥʜʳʣʳײץ

 ʪʘʨʳץʦʡ ʩʠʨʘפ
64,6Ñ0,40 

 

27,2Ñ0,10 

 

7,8Ñ0,2 

 

0,8Ñ0,02 

 

168,7 

 

ɾʳʣץʳ 

ʩʠʨʘץʪʘʨʳ 

68,3Ñ0,40 

 

26,7Ñ0,14 

 

3,8Ñ0,2 

 

1,2Ñ0,02 

 

139,4 

 

ʉʠʳʨ ʩʠʨʘץʪʘʨʳ 
65,7Ñ0,40 

 

26,7Ñ0,11 

 

6,5Ñ0,2 

 

1,2Ñ0,03 

 

161,3 

 

ʐʦʰץʘ 

ʩʠʨʘץʪʘʨʳ [173] 

55,5Ñ0,60 

 

22,2Ñ0,10 

 

21,45Ñ0,2 

 

0,8Ñ0,02 

 
281,85 
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ʊװʢʪʽ ʩʫʙᴇʥʽʤʜʝʨʽʥʽש ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ץʦʡ 

ʩʠʨʘץʪʘʨʳʥʜʘ ʘץʫʳʟ ʤᴇʣʰʝʨʽ 27,10-27,30% ʙʦʣʩʘ, ʞʳʣץʳ ʞᴅʥʝ ʩʠʳʨ 

ʩʠʨʘץʪʘʨʳʥʜʘ ʘץʫʳʟ ʤᴇʣʰʝʨʽ ʙʽʨʜʝʡ ʜʝשʛʝʡʜʝ 26,56-26,84% ײץʨʘʜʳ. ɹײʣ ץʦʡ, 

ʞʳʣץʳ ʞᴅʥʝ ʩʠʳʨ ʩʠʨʘץʪʘʨʳʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʪʘʨʳʥ ʘʣʫ װʰʽʥ ʰʠʢʽʟʘʪ ʨʝʪʽʥʜʝ 

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘ ʤסʦʨʳʪʳʥʜʳ ʞʘʩʘʫץ ʘ ʙʦʣʘʪʳʥʳ ʪʫʨʘʣʳסʦʣʜʘʥʫץ

ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʪʘʨʳʥ ᴇʥʜʽʨʫʜʝʛʽ ʤʘשʳʟʜʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ 

ʠhʢʽʟʘʪ ײץʨʘʤʳʥʜʘסʳ  ʤʘʡ ʤᴇʣʰʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ᴇʡʪʢʝʥʽ ʦʥʳש ʤᴇʣʰʝʨʽ 15-

20% ʞʦסʘʨʳ ʙʦʣʩʘ, ʢʝʧʪʽʨʫ ʧʨʦʮʝʩʽʥ ץʠʳʥʜʘʪʘʜʳ ʞᴅʥʝ ʩʘץʪʘʫ ʤʝʨʟʽʤʽʥ 

 ʫʳʟʜʘʨץʪʘʨʳ ʘץʦʡ ʞᴅʥʝ ʩʠʳʨ ʩʠʨʘץ ,ʳץʘʨʪʘʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʞʳʣץʳʩץ

ʤᴇʣʰʝʨʽʥʽש ʤʘʩʩʘʣʳװ ץʣʝʩʽ ʞʦסʘʨʳ ʙʦʣʫʳʤʝʥ ץʘʪʘʨ  ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ 

ʤʘʡʣʳʣʳץ ʤᴇʣʰʝʨʽʥʽש ʪᴇʤʝʥ ʝʢʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʪʽ. ʉʦʥʳʤʝʥ, ʞʳʣץʳ 

ʩʠʨʘץʪʘʨʳʥʳײץ שʨʘʤʳʥʜʘ 3,8%, ʩʠʳʨʜʽʢʽʥʜʝ 6,5%, ץʦʡʜʽʢʽʥʜʝ 7,8%, ʰʦʰץʘ 

ʩʠʨʘץʪʘʨʳʥʜʘ 21,45% ʤᴇʣʰʝʨʜʝ ʤʘʡ ʙʘʨ. ɹײʣ ʜʝʛʝʥʽʤʽʟ, ʟʝʨʪʪʝʣʛʝʥ װʣʛʽʣʝʨʜʝʛʽ 

ʤʘʡ ʤᴇʣʰʝʨʽʥʽש ʪᴇʤʝʥʜʽʛʽ ʩʘʧʘʩʳ ʞʦסʘʨʳ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ʘʣʫסʘ, ʩʦʥʳʤʝʥ 

 ʤʢʽʥʜʽʢװʘ ʤסʦʩʧʘ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫץ ᴇʥʽʤ ʞʘʩʘʫʜʘ ץʘʪʘʨ ʦʥʳ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ

ʙʝʨʝʜʽ. 

ʊװʢʪʽ ʩʫʙᴇʥʽʤʜʝʨ ʘץʫʳʟʜʘʨʳʥʳש ʘʤʠʥץʳʰץʳʣʜʳײץ ץʨʘʤʳʥ ʟʝʨʪʪʝʫʛʝ 

ʘʨʥʘʣסʘʥ ʤᴅʣʽʤʝʪʪʝʨ ʢʝʣʪʽʨʽʣʛʝʥ (ʩʫʨʝʪ 11). 

 

 
 

ʉʫʨʝʪ  11 ïʊװʢʪʽ ʩʫʙᴇʥʽʤʜʝʨ  ʘץʫʳʟʜʘʨʳʥʳש ʘʤʠʥ ץʳʰץʳʣʜʳ ײץʨʘʤʳ, ʛ/100 ʛ 
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ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʪװʢʪʽ ʩʫʙᴇʥʽʤʜʝʨʜʽײץ שʨʘʤʳʥʜʘ ʛʣʠʮʠʥʥʽש, ʘʣʘʥʠʥʥʽש, 

ʛʣʫʪʘʤʠʥ ץʳʰץʳʣʳʥʳש, ʩʝʨʠʥʥʽש, ʩʦʥʜʘʡ-ʘץ ʧʨʦʣʠʥʥʽש ʞʦסʘʨʳ ʤᴇʣʰʝʨʽʥ 

ʢᴇʨʩʝʪʝʜʽ, ʷסʥʠ ʙײʣ ʥʝʛʽʟʽʥʝʥ ʢʦʣʣʘʛʝʥʥʽײץ שʨʘʤʳʥʜʘ  ʢʝʟʜʝʩʝʪʽʥ ʘʤʠʥ 

 .ʳʣʜʘʨץʳʰץ

ʆʩʳʣʘʡʰʘ, ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʝʢʽʥʰʽʣʽʢ ʰʠʢʽʟʘʪʪʳש ʛʝʨʦʜʠʝʪʠʢʘʣʳץ 

ʝʪ ᴇʥʽʤʜʝʨʽʥʽש ᴇʥʜʽʨʽʩʽʥʜʝ ץʦʣʜʘʥʫסʘ ʞʦסʘʨʳ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʞᴅʥʝ   ʙʘʨʣʳץ 

ʘʣסʳʰʘʨʪʪʘʨסʘ ʠʝ. 

 

3.2.2 ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʪʘʨʳʥ ʬʝʨʤʝʥʪʪʽʢ ᴇשʜʝʫ ʘʨץʳʣʳ ʘʣʫ ʞᴅʥʝ 

ʦʥʳץ שʘʩʠʝʪʪʝʨʽʥ ʟʝʨʪʪʝʫ 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʝʪ ᴇʥʽʤʜʝʨʽʥʽץ שʦʣʜʘʥʳʩʪʘסʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʪʘʣʜʘʫ 

ʥᴅʪʠʞʝʩʽʥʜʝ ײץʨʘʤʳʥʜʘ ʢʦʣʣʘʛʝʥʽ ʙʘʨ ʰʠʢʽʟʘʪʪʳ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʝʢʽʥʰʽʣʽʢ 

ᴇʥʽʤʜʝʨʜʽ ʘʣʜʳʥ ʘʣʘ ᴇשʜʝʫ ץʘʞʝʪ. ᴆשʜʝʫ ʥײʩץʘʣʘʨʳʥʳש ʙʽʨʽ ʝʪʪʽ ʩװʡʝʢ 

ʰʠʢʽʟʘʪʳʥʳש ʛʠʜʨʦʣʠʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɽʪʪʽ ʩװʡʝʢ ʰʠʢʽʟʘʪʳʥ ʛʠʜʨʦʣʠʟʜʝʫ 

ʢʝʟʽʥʜʝ ʥʝʛʽʟʛʽ ʢʨʠʪʝʨʠʡʣʝʨʜʽש ʙʽʨʽ ʤʘʡʣʳʣʳסʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ,  ʤʘʡʜʳש 

ʤᴇʣʰʝʨʽ 15-20% ʙʦʣסʘʥʜʘ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʪʘʨʳʥ ʘʣʫ ʧʨʦʮʝʩʽ ץʠʳʥʜʘʡʜʳ.  

ʉװʡʝʢʪʝʨʜʝʥ ʤʘʡʩʳʟʜʘʥʜʳʨʫʜʳש  ʢʝש ʪʘʨʘʣסʘʥ ᴅʜʽʩʪʝʨʽʥʽש ʙʽʨʽ - 

ʪʝʨʤʠʷʣʳץ ᴇשʜʝʫ. ʐʠʢʽʟʘʪʪʳ ץʳʟʜʳʨʫ ʘץʫʳʟʜʘʨʜʳ ʜʝʥʘʪʫʨʘʮʠʷʣʘʡʜʳ, 

ʩװʡʝʢʪʝʥ ʤʘʡʜʳש ʘʣʳʥʫʳʥ ʞʝשʽʣʜʝʪʝʜʽ.  

ʊᴅʞʽʨʠʙʝʣʽʢ ʟʝʨʪʪʝʫʣʝʨʜʽ ʞװʨʛʽʟʛʝʥ ʢʝʟʜʝ ʞʳʣץʳ, ʩʠʳʨ, ץʦʡ ʩʠʨʘץʪʘʨʳ 0-

6Áʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʩʘץʪʘʡʜʳ ʞᴅʥʝ ʩװʡʝʢʪʝʨʜʝʥ ʪʘʟʘʨʪʳʣסʘʥʥʘʥ ʢʝʡʽʥ 8 ʩʘסʘʪʪʘʥ 

ʢʝʰʽʢʪʽʨʤʝʡ ʤʘʡʩʳʟʜʘʥʜʳʨʫסʘ ʙʝʨʽʣʝʜʽ. פʘʞʝʪ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʙײʣ ʝʢʽʥʰʽʣʽʢ 

ᴇʥʽʤʜʝʨʜʽ -18Áʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʝʢʽ ʘʡʜʘʥ ʘʩʧʘʡʪʳʥ ʤʝʨʟʽʤʜʝ ʩʘץʪʘʫסʘ ʙʦʣʘʜʳ. 

ʐʠʢʽʟʘʪʪʳ  ʜʘʡʳʥʜʘʫʜʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʽʧ, ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʩ 

ᴇשʜʝʣʽʧ, ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ʘʣʫʜʳש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʩʭʝʤʘʩʳ ײʩʳʥʳʣʜʳ. 

ʊᴅʞʽʨʠʙʝʣʽʢ ʟʝʨʪʪʝʫʣʝʨ װʰʽʥ ʩʠʳʨ, ʞʳʣץʳ ʞᴅʥʝ ץʦʡ ʩʠʨʘץʪʘʨʳ 

ʘʷץʪʘʨʳʥʳװ שʣʛʽʣʝʨʽ ʪʘשʜʘʣʜʳ. 

ʉʠʨʘץʪʘʨʜʳ ʛʠʜʨʦʣʠʟʜʝʫ ʤʘץʩʘʪʳʥʜʘ ʬʝʨʤʝʥʪʪʽʢ ʧʨʝʧʘʨʘʪʪʳ ʪʘשʜʘʫʜʳש 

ʦשʪʘʡʣʳ ʢʨʠʪʝʨʠʡʣʝʨʽ ʨʝʪʽʥʜʝ ײץʨʘʤʳʥʜʘ ʢʦʣʣʘʛʝʥ ʙʘʨ ʰʠʢʽʟʘʪ  ʝʨʽʪʽʥʜʽʣʝʨʽʥʽש 

ʜʠʘʧʘʟʦʥʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʙʝʣʩʝʥʜʽʣʽʢʪʽ (ʨʅ 7-9)  ʢᴇʨʩʝʪʫ װʰʽʥ ʨʅ ʤᴅʥʽ 

ʘʥʳץʪʘʣʜʳ. Bacillus licheniformis ʬʝʨʤʝʥʪʪʽʢ ʧʨʝʧʘʨʘʪʪʳ ץʦʣʜʘʥʫ 

ʥײʩץʘʫʣʳסʳʥʘ ʩᴅʡʢʝʩ ʦʪʘʥʜʳץ ᴇʥʜʽʨʽʣʛʝʥ BLT 7 (Bacillus licheniformis) 

ʧʨʦʪʝʦʣʠʪʠʢʘʣʳץ ʬʝʨʤʝʥʪ ʧʝʥ ʢʦʤʤʝʨʮʠʷʣʳץ ʧʨʦʪʝʘʟʘ Bacillus licheniformis 

ʦשʪʘʡʣʳ  ʨʅ ʤᴅʥʽ - 7,5. ɽʢʽ ʬʝʨʤʝʥʪʪʽʢ ʧʨʝʧʘʨʘʪ װʰʽʥ ʜʝ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ 

ʦʧʪʠʤʫʤ 45 
ʦʉ ײץʨʘʡʜʳ. 

 ʌʝʨʤʝʥʪʪʽʢ ʧʨʝʧʘʨʘʪʪʘʨʜʳש ʜᴅʥʝʢʝʨ ײʣʧʘ ʰʠʢʽʟʘʪʳʥʳש ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ 

 שʜʝʫʜʽשʡʝʢ ʩʫʙᴇʥʽʤʜʝʨʽʥ ᴇװʦʣʜʘʥʘʪʳʥ ʝʪʪʽ ʩץ ʜʝʫ ʢᴅʩʽʧʦʨʳʥʜʘʨʳʥʜʘשʰʥ̔ ʝʪ ᴇװ

ʜᴅʩʪװʨʣʽ ʪʝʭʥʦʣʦʛʠʷʩʳ ʙʦʡʳʥʰʘ ᴇשʜʝʣʛʝʥ ʩʠʳʨ, ʞʳʣץʳ ʞᴅʥʝ ץʦʡ ʩʠʨʘץʪʘʨʳʥ 

ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʜʽ. 

ʉʠʨʘץʪʘʨʜʳ ʪʘʩʧʘ ʘʨʘʤʝʥ ʝʥʽ 15-20 ʤʤ, ʩʘʣʤʘסʳ 80-100 ʛ ʜʠʩʢʽʣʝʨʛʝ 

ʢʝʩʝʜʽ. 
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ᴄʜʝʙʠ ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ʘץʫʳʟʜʘʨʜʳש ʬʝʨʤʝʥʪʘʪʠʚʪʽʢ ʛʠʜʨʦʣʠʟ 

ʨʝʘʢʮʠʷʩʳ ʩʫʣʳ ʦʨʪʘʜʘ ʞװʨʝʪʽʥʜʽʢʪʝʥ, ʙײʣ ʜʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩʪʘ ʝʪʪʽ ʩװʡʝʢ 

ʰʠʢʽʟʘʪʳʥ ʳʣסʘʣʜʳ ᴅʜʽʩʧʝʥ ʤʘʡʩʳʟʜʘʥʜʳʨʫʜʳʨʫסʘ ʰʝʰʽʤ ץʘʙʳʣʜʘʥʜʳ. 

100 ʛ ʩʠʨʘץץʘ  200 ʤʣ ʜʠʩʪʠʣʜʝʥʛʝʥ ʩʫ ץʦʩʳʧ, ʩʫʩʧʝʥʟʠʷʥʳ 40-45 ʤʠʥʫʪ 

ʙʦʡʳ 60-65 Áʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ץʳʟʜʳʨʜʳ. ʐrץץʘʥ ʤʘʡ ʙᴇʣʽʥʽʧ ʘʣʳʥʜʳ. 

ʄʘʡʩʳʟʜʘʥʜʳʨʳʣסʘʥ ʩװʡʝʢʪʝʨ ʙᴇʣʽʥʽʧ, ʝʪʪʽ ʙᴇʣʽʛʽ ʬʝʨʤʝʥʪʘʮʠʷʣʘʫ 

ʢʦʥʪʝʡʥʝʨʽʥʝ ʞʽʙʝʨʽʣʜʽ. 

ɹʝʣʛʽʣʽ ʙʦʣסʘʥʜʘʡ, ʘץʫʳʟ ʩʫʙʩʪʨʘʪʪʘʨʳʥʳש ʪʠʽʤʜʽ ʛʠʜʨʦʣʠʟʽʥ ʞװʨʛʽʟʫ 

 .ʘʞʝʪץ ʜʘʫשʨʳʩ ʪʘײʪʘʡʣʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ʜשʦ שʰʽʥ ʬʝʨʤʝʥʪʪʝʨʜʽװ

ʉʦʥʜʳץʪʘʥ, ʘʨʳ ץʘʨʘʡ ʬʝʨʤʝʥʪ ʤᴇʣʰʝʨʽʥ ʘʥʳץʪʘʫװʰʽʥ ᴅʜʝʙʠʝʪ ʜʝʨʝʢʪʝʨʽʥʝ 

ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʝʢʽ ʬʝʨʤʝʥʪ  ʤᴇʣʰʝʨʽ ʪʘשʜʘʣʜʳ: 1%, 5% BLT 7 (Bacillus 

licheniformis) ʬʝʨʤʝʥʪʽʤʝʥ ʞᴅʥʝ Bacillus licheniformis ʢʦʤʤʝʨʮʠʷʣʳץ ʧʨʦʪʝʘʟʘ 

(ʙײʜʘʥ ᴅʨʽ - PS). 

  ʉʠʨʘץ  ʰʠʢʽʟʘʪʳʥʘʥ ʘʣʳʥסʘʥ ʫʣʛʽʣʝʨʜʽ6  ש ʜʘʥʘʩʳ 3 ʩʘסʘʪ, 24, 36 ʞᴅʥʝ 48 

ʩʘסʘʪʪʘʥ ʢʝʡʽʥ ʝʢʽ ʤᴅʨʪʝ ʟʝʨʪʪʝʣʜʽ. 

  :ʘʪʘʫʳ שʣʛʽʣʝʨʜʽת

1. ʉʠʳʨ, ץʦʡ, ʞʳʣץʳ ʩʠʨʘץʪʘʨʳʥʳװ שʣʛʽʣʝʨʽ  1:1:1 ץʘʪʳʥʘʩʪʘ (ʙʘץʳʣʘʫ 

ʪʝʨʽʩ װʣʛʽ  ʂ
-
, 150 rpm Climo-Shaker ISF1-X) 

2. ʉʠʳʨ, ץʦʡ, ʞʳʣץʳ ʩʠʨʘץʪʘʨʳʥʳװ שʣʛʽʣʝʨʽ  1:1:1 ץʘʪʳʥʘʩʪʘ (ʙʘץʳʣʘʫ 

ʪʝʨʽʩ װʣʛʽ  ʂ
+
, 150 rpm Climo-Shaker ISF1-X, 0,1% ʢʦʤʤʝʨʮʠʷʣʳץ Protease from 

Bacillus licheniformis ʬʝʨʤʝʥʪʽʤʝʥ (ʘʨʳ ץʘʨʘʡ PS) ᴇשʜʝʣʛʝʥ) 

3. ˉ1 ʉʠʳʨ, ץʦʡ, ʞʳʣץʳ ʩʠʨʘץʪʘʨʳʥʳװ שʣʛʽʣʝʨʽ  1:1:1 ץʘʪʳʥʘʩʪʘ 

(ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽ, 1%-ʜʳץ BLT 7 ʬʝʨʤʝʥʪʽʤʝʥ ᴇשʜʝʣʛʝʥ, h ʝʡʢʝʨʣʝʥʤʝʛʝʥ) 

4. ˉ2 ʉʠʳʨ, ץʦʡ, ʞʳʣץʳ ʩʠʨʘץʪʘʨʳʥʳװ שʣʛʽʣʝʨʽ  1:1:1 ץʘʪʳʥʘʩʪʘ 

(ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽ, 1%-ʜʳץ BLT 7 ʬʝʨʤʝʥʪʽʤʝʥ ᴇשʜʝʣʛʝʥ, 150 rpm Climo-Shaker 

ISF1-X) 

5. ˉ3 ʉʠʳʨ, ץʦʡ, ʞʳʣץʳ ʩʠʨʘץʪʘʨʳʥʳװ שʣʛʽʣʝʨʽ  1:1:1 ץʘʪʳʥʘʩʪʘ 

(ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽ, 5%-ʜʳץ BLT 7 ʬʝʨʤʝʥʪʽʤʝʥ ᴇשʜʝʣʛʝʥ, h ʝʡʢʝʨʣʝʥʤʝʛʝʥ  

6. ˉ4 ʉʠʳʨ, ץʦʡ, ʞʳʣץʳ ʩʠʨʘץʪʘʨʳʥʳװ שʣʛʽʣʝʨʽ  1:1:1 ץʘʪʳʥʘʩʪʘ 

(ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽ, 5%-ʜʳץ BLT 7 ʬʝʨʤʝʥʪʽʤʝʥ ᴇשʜʝʣʛʝʥ, 150 rpm Climo-Shaker 

ISF1-X) 

ʌʝʨʤʝʥʪʪʽʢ ʛʠʜʨʦʣʠʟ 45Áʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 48 ʩʘסʘʪ ʙʦʡʳ ʞװʨʛʽʟʽʣʜʽ. 

ɹʘץʳʣʘʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʽײץ שʨסʘץ ʟʘʪ ʤʘʩʩʘʩʳʥ  ʟʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʣʝʨʽ 13-ʰʽ ʢʝʩʪʝʜʝ ʙʝʨʽʣʛʝʥ. 

ᴄʜʽʩʪʽש ʤᴅʥʽ ᴇʥʽʤʥʽװ שʣʛʽʩʽʥʝʥ ʳʣסʘʣʜʳש ʙʫʣʘʥʳʧ ʙᴇʣʽʥʫʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʂʝʧʪʽʨʫʜʝʥ ʢʝʡʽʥʛʽ ʤʘʩʩʘʥʳש ʞʦסʘʣʫʳ ʙʫʣʘʥסʘʥ ʳʣסʘʣ ʜʝʧ ʩʘʥʘʣʘʜʳ. 

ʌʝʨʤʝʥʪʪʽʢ ʛʠʜʨʦʣʠʟʜʽ 45Áʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 3, 24, 36, 48 ʩʘסʘʪ ʞװʨʛʽʟʝʜʽ. 
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ʂʝʩʪʝ 13 ï ʉʠʳʨ, ʞʳʣץʳ, ץʦʡ ʩʠʨʘץʪʘʨʳʥʳײץ שʨʘʤʳʥʜʘסʳ ײץʨסʘץ ʟʘʪ ʤʘʩʩʘʩʳʥ ʟʝʨʪʪʝʫ 

 
 ̄ ʋʣʛʽʣʝʨ ʘʪʘʫʣʘʨʳ ʐʠʢʽʟʘʪʪʳ ʬʝʨʤʝʥʪʘʮʠʷʣʘʫ 

 (ס3 ʩʘ) ʳסʪʳץʟʘײ

ʐʠʢʽʟʘʪʪʳ ʬʝʨʤʝʥʪʘʮʠʷʣʘʫ 

 (ס24 ʩʘ) ʳסʪʳץʟʘײ

ʐʠʢʽʟʘʪʪʳ ʬʝʨʤʝʥʪʘʮʠʷʣʘʫ 

 (ס36ʩʘ) ʳסʪʳץʟʘײ

ʐʠʢ̔ʟʘʪʪʳ ʬʝʨʤʝʥʪʘʮʠʷʣʘʫ 

 (ס48 ʩʘ) ʳסʪʳץʟʘײ

 ʟʘʪ ץʘסʨײפ

ʤʘʩʩʘʩʳ 

 ץʘסʨײפ

ʟʘʪʪʳש 

ʦʨʪʘʰʘ 

ʤʘʩʩʘʩʳ 

 ʟʘʪ ץʘסʨײפ

ʤʘʩʩʘʩʳ 

 שʟʘʪʪʳ ץʘסʨײפ

ʦʨʪʘʰʘ 

ʤʘʩʩʘʩʳ 

 ʟʘʪ ץʘסʨײפ

ʤʘʩʩʘʩʳ 

 שʟʘʪʪʳ ץʘסʨײפ

ʦʨʪʘʰʘ 

ʤʘʩʩʘʩʳ 

 ʟʘʪ ץʘסʨײפ

ʤʘʩʩʘʩʳ 

 שʟʘʪʪʳ ץʘסʨײפ

ʦʨʪʘʰʘ 

ʤʘʩʩʘʩʳ 

1 

 

 

ʉʠʳʨ, ץʦʡ, ʞʳʣץʳ 

ʩʠʨʘץʪʘʨʳʥʳװ שʣʛʽʣʝʨʽ 

(ʙʘץʳʣʘʫ ʪʝʨʽʩ װʣʛʽ  ʂ-, 150 rpm 

Climo-Shaker ISF1-X) 

mʩ.ʚ.1=0,0174 g 

mʩ.ʚ.2=0,021g  
m=0,0192 g 

mʩ.ʚ.1=0,0659 g 

mʩ.ʚ.2=0,089 g 
m=0,07745 g 

mʩ.ʚ.1=0,0777 g 

mʩ.ʚ.2=0,0749 g 
m=0,0763 g 

mʩ.ʚ.1=0,0915 g 

mʩ.ʚ.2=0,0876 g 
m=0,1791 g 

 

2 

ʉʠʳʨ, ץʦʡ, ʞʳʣץʳ 

ʩʠʨʘץʪʘʨʳʥʳװ שʣʛʽʣʝʨʽ 

(ʙʘץʳʣʘʫ ʪʝʨʽʩ װʣʛʽ  ʂ+, 150 rpm 

Climo-Shaker ISF1-X, 0,1% PS 

ᴇשʜʝʣʛʝʥ) 

mʩ.ʚ.3=0,0263 g 

mʩ.ʚ.4=0,0667 g 
m=0,0649 g 

mʩ.ʚ.3=0,0689 g 

mʩ.ʚ.4=0,1226 g 
m=0,096 g 

mʩ.ʚ.3=0,0892 g 

mʩ.ʚ.4=0,089 g 
m=0,0891 g 

mʩ.ʚ.3=0,1104 g 

mʩ.ʚ.4=0,0927 g 
m=0,1016 g 

3 ˉ1 ʉʠʳʨ, ץʦʡ, ʞʳʣץʳ 

ʩʠʨʘץʪʘʨʳʥʳװ שʣʛʽʣʝʨʽ  

(ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽ, 1% BLT 7 

ʬʝʨʤʝʥʪʽʤʝʥ ᴇשʜʝʣʛʝʥ, 

ʰʝʡʢʝʨʣʝʥʤʝʛʝʥ) 

mʩ.ʚ.5=0,0297 g 

mʩ.ʚ.6=0,0337 g 
m=0,0317 g 

mʩ.ʚ.5=0,0739 g 

mʩ.ʚ.6=0,0089 g 
m=0,0414 g 

mʩ.ʚ.5=0,0641 g 

mʩ.ʚ.6=0,0632 g 
m=0,0637 g 

mʩ.ʚ.5=0,0875 g 

mʩ.ʚ.6=0,0922 g 
m=0,0899 g 

4 ˉ2 ʉʠʳʨ, ץʦʡ, ʞʳʣץʳ 

ʩʠʨʘץʪʘʨʳʥʳװ שʣʛʽʣʝʨʽ  

(ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽ, 1%  BLT 7 

ʬʝʨʤʝʥʪʽʤʝʥ ᴇשʜʝʣʛʝʥ, 150 rpm 

Climo-Shaker ISF1-X) 

mʩ.ʚ.7=0,0338 g 

mʩ.ʚ.8=0,0352 g 
m=0,0345 g 

mʩ.ʚ.7=0,0847 g 

mʩ.ʚ.8=0,0954 g 
m=0,09 g 

mʩ.ʚ.7=0,067 g 

mʩ.ʚ.8=0,0699 g 
m=0,0685 g 

mʩ.ʚ.7=0,078 g 

mʩ.ʚ.8=0,0815 g 
m=0,0798 g 

5 ˉ3 ʉʠʳʨ, ץʦʡ, ʞʳʣץʳ 

ʩʠʨʘץʪʘʨʳʥʳװ שʣʛʽʣʝʨʽ  

(ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽ, 5% BLT 7 

ʬʝʨʤʝʥʪʽʤʝʥ ᴇשʜʝʣʛʝʥ, 

ʰʝʡʢʝʨʣʝʥʤʝʛʝʥ  

mʩ.ʚ.9=0,0326 g 

mʩ.ʚ.10=0,034 g 
m=0,03345 g 

mʩ.ʚ.9=0,0696 g 

mʩ.ʚ.10=0,067 g 
m=0,0685 g 

mʩ.ʚ.9=0,0692 g 

mʩ.ʚ.10=0,0691 g 
m=0,0692 g 

mʩ.ʚ.9=0,0773 g 

mʩ.ʚ.10=0,0791 g 
m=0,0782 g 

6 ˉ4 ʉʠʳʨ, ץʦʡ, ʞʳʣץʳ 

ʩʠʨʘץʪʘʨʳʥʳװ שʣʛʽʣʝʨʽ 

(ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽ, 5%  BLT 7 

ʬʝʨʤʝʥʪʽʤʝʥ ᴇשʜʝʣʛʝʥ, 150 rpm 

Climo-Shaker ISF1-X) 

mʩ.ʚ.11=0,042 g 

mʩ.ʚ.12=0,044 g 
m=0,0429 g 

mʩ.ʚ.11=0,0928 g 

mʩ.ʚ.12=0,0972 g 
m=0,095 g 

mʩ.ʚ.11=0,075 g 

mʩ.ʚ.12=0,074 g 
m=0,0745 g 

mʩ.ʚ.11=0,0805 g 

mʩ.ʚ.12=0,0783 g 
m=0,0794 g 
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 ʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽװʪʘʫ ʙʦʡʳʥʰʘ ʞץʟʘʪʪʘʨʜʳ ʘʥʳ ץʘסʨײפ

ʬʝʨʤʝʥʪʧʝʥ ᴇשʜʝʛʝʥʥʝʥ ʢʝʡʽʥ ʟʝʨʪʪʝʣʝʪʽʥ װʣʛʽʣʝʨʜʝ ʫʘץʳʪ ᴇʪʝ ʢʝʣʝ ײץʨסʘץ 

ʟʘʪʪʘʨ ʤᴇʣʰʝʨʽʥʽש ʘʫʳʪץʫʳ ʙʘʡץʘʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ʄʳʩʘʣʳ, 0,1% PS ʬʝʨʤʝʥʪʽʤʝʥ ᴇשʜʝʫʜʝʥ ʢʝʡʽʥ 3 ʩʘסʘʪʪʘʥ ʢʝʡʽʥ ײץʨסʘץ 

ʟʘʪʪʳש ʤᴇʣʰʝʨʽ 0,0649; 24 ʩʘסʘʪʪʘʥ ʢʝʡʽʥ ï 0,096; 48 ʩʘסʘʪʪʘʥ ʢʝʡʽʥ ï 0,1016 g. 

ʉʠʨʘץʪʘʨ ˉ 2 ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨ 1% BLT 7 ʬʝʨʤʝʥʪʽʤʝʥ ᴇשʜʝʣʛʝʥʥʝʥ 3 

ʩʘסʘʪʪʘʥ ʢʝʡʽʥ - 0,0345ʛ, 24 ʩʘסʘʪʪʘʥ ʢʝʡʽʥ - 0,09 ʛ, 48 ʩʘסʘʪʪʘʥ ʢʝʡʽʥ -0,0798 ʛ. 

ˉ 4 ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨ (5% BLT 7 ʬʝʨʤʝʥʪʽʤʝʥ ᴇשʜʝʣʛʝʥ װʣʛʽ, 150 ʘʡʥ/ʤʠʥ 

Climo-Shaker ISF1-X) 3 ʩʘסʘʪʪʘʥ ʢʝʡʽʥ - 0,0429 ʛ, 24 ʩʘסʘʪʪʘʥ ʢʝʡʽʥ - 0,095, 48 

ʩʘסʘʪʪʘʥ ʢʝʡʽʥ - 0,0794 ʛ. 

ʊװʢʪʽ ʩʫʙᴇʥʽʤʜʝʨ  ʘץʫʳʟʜʘʨʳʥʳש ʤʘʢʩʠʤʘʣʜʳ ʳʜʳʨʘʫ  ʜᴅʨʝʞʝʩʽʥ ʘʥʳץʪʘʫ 

 ʪʘץʪʳץʟʘײ ʘ ʜʝʡʽʥץʘʪסʘʪʪʘʥ  48 ʩʘסʰʽʥ ʬʝʨʤʝʥʪʘʪʠʚʪʽ ʛʠʜʨʦʣʠʟʜʽ 3 ʩʘװ

ʞװʨʛʽʟʽʣʜʽ.  

ʊװʢʪʽ ʩʫʙᴇʥʽʤʜʝʨʜʝʥ  ʘʣʳʥסʘʥ ʘץʫʳʟʜʳש ʳʜʳʨʘʫʳʥʳש ʤʘʢʩʠʤʘʣʜʳ 

ʜᴅʨʝʞʝʩʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʬʝʨʤʝʥʪʘʪʠʚʪʽ ʛʠʜʨʦʣʠʟʜʽש ᴅʨʪװʨʣʽ ײʟʘץʪʳסʳʥʜʘ 

ʪᴅʞʽʨʠʙʝʣʝʨ ʞװʨʛʽʟʽʣʜʽ.  

14-ʰ ̔ ʢʝʩʪʝʜʝ ʞʘʣʧʳ ʞᴅʥʝ ʘʤʠʥʜʽʢ ʘʟʦʪʪʳש ʞʠʥʘץʪʘʣʫ ʥᴅʪʠʞʝʣʝʨʽ, 

ʛʠʜʨʦʣʠʟʜʽײ שʟʘץʪʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʛʠʜʨʦʣʠʟ ʜᴅʨʝʞʝʩʽ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

ʂʝʩʪʝ 14 ï ʌʝʨʤʝʥʪʪʽʢ ʛʠʜʨʦʣʠʟ ײʟʘץʪʳסʳʥʳש ʞʘʣʧʳ ʘʟʦʪ, ʘʤʠʥʜʽ ʘʟʦʪ, 

ʛʠʜʨʦʣʠʟ ʜᴅʨʝʞʝʩʽʥʝ ᴅʩʝʨʽ 

  
ʂᴇʨʩʝʪʢʽʰʪʝʨ t, 

0
ʉ ʨʅ ɾʘʣʧʳ  

ʘʟʦʪ, 

ʤʛ/% 

ɸʤʠʥʜʽ 

ʘʟʦʪ, ʤʛ 

ʤʛ/% 

ɻʠʜʨʦʣʠʟ 

ʜᴅʨʝʞʝʩʽ, 

% 

ɾʘʣʧʳ  

ʘʟʦʪ, 

ʤʛ/% 

ɸʤʠʥʜʽ 

ʘʟʦʪ, 

ʤʛ/% 

ɻʠʜʨʦʣʠʟ 

ʜᴅʨʝʞʝʩʽ, 

% 

3 ʩʘ24 ס ʩʘס 

ɹʘץʳʣʘʫ 45 7,5 163 13 8,7 207 32 18,2 

0,1 PS 45 7,5 868 235 37,1 1138 493 76,3 

1% BLT7 45 7,5 907 265 41,2 1200 535 80,4 

5% BLT7 45 7,5 972 294 45,2 1204 538 80,8 

ʂᴇʨʩʝʪʢʽʰʪʝʨ t, Áʉ ʨʅ 36 ʩʘ48 ס ʩʘס 

ɹʘץʳʣʘʫ 45 7,5 234 34 17 276 36 15 

0,1 PS 45 7,5 1280 512 65,4 1384 520 60,2 

1% BLT7 45 7,5 1331 542 68,7 1430 546 61,8 

5% BLT7 45 7,5 1330 548 70,1 1425 551 63 

. 

ʆʩʳʣʘʡʰʘ, ʛʠʜʨʦʣʠʟʜʽש ʤʘʢʩʠʤʘʣʜʳ ʜᴅʨʝʞʝʩʽ ʘʥʳץʪʘʣʜʳ, ײץʨסʘץ ʘץʫʳʟ 

ʛʠʜʨʦʣʠʟʘʪʳʥʳש ʝש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽʥʝ 45ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʞᴅʥʝ ʛʠʜʨʦʣʠʟʜʽש 

 .ʦʣ ʞʝʪʢʽʟʽʣʜʽץ ʘʪʪʘסʳ 24 ʩʘסʪʳץʟʘײ

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ 1%, 5% BLT 7 ʬʝʨʤʝʥʪʽʤʝʥ ʞᴅʥʝ Protease from 

Bacillus licheniformis (PS) ʢʦʤʤʝʨʮʠʷʣʳץ ʧʨʦʪʝʘʟʳʤʝʥ ᴇשʜʝʣʛʝʥ ʙʘʨʣʳװ ץʣʛʽʣʝʨ 

24 ʩʘסʘʪʪʘʥ ʢʝʡʽʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʽʥʝ ץʦʣ ʞʝʪʢʽʟʜʽ. ɻʠʜʨʦʣʠʟ ʫʘץʳʪʳʥ 24 
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ʩʘסʘʪʪʘʥ ײʣסʘʡʪץʘʥʜʘ  ʞᴅʥʝ BLT 7 ʤᴇʣʰʝʨʽ 5%-ʜʘʥ ʘʩץʘʥ װʣʛʽʣʝʨʜʝ ʙᴇʛʜʝ ʠʽʩ 

ʧʘʡʜʘ ʙʦʣʜʳ. ʆʩʳʣʘʡʰʘ, ʙʽʨץʘʪʘʨ ʪᴅʞʽʨʠʙʝʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʘץʫʳʟ 

ʛʠʜʨʦʣʠʟʘʪʳʥ ʘʣʫ װʰʽʥ ʬʝʨʤʝʥʪ ʨʝʪʽʥʜʝ 1% BLT 7 ʪʘשʜʘʣʜʳ. 

ɻʠʜʨʦʣʠʟ ʧʨʦʮʝʩʽ ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʬʝʨʤʝʥʪʪʝʨʜʽ ʠʥʘʢʪʠʚʘʮʠʷʣʘʫ ʞᴅʥʝ 

 ʘסʰʽʥ ʩʫʙʩʪʨʘʪ 95Ñ2Áʉ ʪʝʤʧʝʨʘʪʫʨʘװ ʫʳʟʜʳ ʪʝʨʤʦʢʦʘʛʫʣʷʮʠʷʣʘʫץʘ ץʘʣʜʳץ

ʜʝʡʽʥ 30 ʤʠʥʫʪ ʙʦʡʳ ץʳʟʜʳʨʳʣʜʳ. 

ɸʣʳʥסʘʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ ʩװʟʽʣʝʜʽ ʞᴅʥʝ ʢʝʧʪʽʨʫʛʝ ʞʽʙʝʨʽʣʝʜʽ. 

ɻʠʜʨʦʣʠʟʘʪ Spray Dryer NSP-1500 ʙװʨʽʢʢʽʰ ʢʝʧʪʽʨʫ ץʦʥʜʳʨסʳʩʳ ʘʨץʳʣʳ 

ʢʝʧʪʽʨʽʣʜʽ. 

ʆʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʩʠʨʘץʪʘʨʜʘʥ ʘʣʳʥסʘʥ ʘץʫʳʟ 

ʛʠʜʨʦʣʠʟʘʪʳʥʳש ʦש ʪײʪʳʥʫʰʳʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʢᴇʨʩʝʪʪʽ. ɹʽʨʪʝʢʪʽ ʤʘʩʩʘʜʘסʳ 

ʛʠʛʨʦʩʢʦʧʠʷʣʳײ ץʥʪʘץ, ʞʘסʳʤʜʳ ʘʰʳץ ʪװʩʪʽ, ʰʠʢʽʟʘʪץʘ ʪᴅʥ ʘʟʜʘʧ ʙʘʡץʘʣʘʪʳʥ 

ʠʽʩʽ ʙʘʨ.  

 

 

 

ʉʫʨʝʪ 12ï ʉʠʨʘץʪʘʥ ʘʣʳʥסʘʥ  ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ 

 

ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥʳש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʙʘסʘʣʘʫ ʥᴅʪʠʞʝʣʝʨʽ 15-ʰ̔  

ʢʝʩʪʝ ʢʝʣʪʽʨʽʣʛʝʥ. 

 

ʂʝʩʪʝ  15 ï ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥʳש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʙʘסʘʣʘʫ ʥᴅʪʠʞʝʣʝʨʽ 

 

ʂᴇʨʩʝʪʢʽʰʪʝʨ ʘʪʘʫʳ ʉʠʧʘʪʪʘʤʘʩʳ 

ʉʳʨʪץʳ ʪװʨʽ  ɻʠʛʨʦʩʢʦʧʠʷʣʳץ ʙʽʨʢʝʣʢʽ ײʥʪʘץ ʪᴅʨʽʟʜʽ 

ʢʦʥʩʠʩʪʝʥʮʠʷʣʳ ײץʨסʘץ ᴇʥʽʤ   

ʊװʩʽ  ɸʰʳץ ʘץʰʳʣ ʪװʩʪʽ 

ʀʽʩʽ  ɸʣʳʥסʘʥ ʰʠʢʽʟʘʪʪʳש ʠʽʩʽʥʝ ʪᴅʥ, ʘʡץʳʥ ʝʤʝʩ  

 

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʥʝʛʽʟʽʥʜʝ ʪװʢʪʽ ʩʫʙᴇʥʽʤʜʝʨʜʝʥ ʘץʫʳʟ 

ʛʠʜʨʦʣʠʟʘʪʳʥ ʘʣʫʜʳש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʩײʣʙʘʩʳ ײʩʳʥʳʣʜʳ (ʉʫʨʝʪ 13). 
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ʉʫʨʝʪ 13 ï ʊװʢʪʽ ʩʫʙᴇʥʽʤʜʝʨʜʝʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ʘʣʫʜʳש 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʩײʣʙʘʩʳ  

 

ʆʩʳʣʘʡʰʘ, ʬʝʨʤʝʥʪʪʽʢ ʧʨʝʧʘʨʘʪ ʨʝʪʽʥʜʝ ʩʠʳʨ, ʞʳʣץʳ ʞᴅʥʝ ץʦʡ 

ʩʠʨʘץʪʘʨʳ ʘץʫʳʟʜʘʨʳʥʳש ʛʠʜʨʦʣʠʟʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ 5% BLT 7  ץʦʣʜʘʥʫ 

ʪʠʽʤʜʽʣʽʛʽ ʥʝʛʽʟʜʝʣʝʜʽ. ʊװʢʪʽ ʩʫʙᴇʥʽʤʜʝʨʽʜʝʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ʘʣʫʜʳש 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʩײʣʙʘʩʳ ʞʘʩʘʣʳʧ, ײʩʳʥʳʣʜʳ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ ʞᴅʥʝ ʝʪ ʰʠʢʽʟʘʪʳʥʳש ʙʘʨʣʳץ 

ʨʝʩʫʨʩʪʘʨʳʥ ʥʝײסʨʣʳʤ ʪʦʣʳץ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʙʘסʳʪʪʘסʳ 

ʧʽʩʽʨʽʣʛʝʥ ʰײʞʳץʪʘʨʜʳ ᴇʥʜʽʨʫʜʝ  ʩʠʳʨ, ʞʳʣץʳ, ץʦʡ ʩʠʨʘץʪʘʨʳʥʘʥ ʘʣʳʥסʘʥ 

ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ʧʘʡʜʘʣʘʥʫ ײʩʳʥʳʣʜʳ. ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ʬʝʨʤʝʥʪʪʽʢ 

ʛʠʜʨʦʣʠʟ ʞʦʣʳʤʝʥ ʘʣʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʞʦסʘʨʳʜʘ ʩʠʧʘʪʪʘʣסʘʥ.  

ɸʣʳʥסʘʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʪʘʨʳʥʳש ʭʠʤʠʷʣʳײץ ץʨʘʤʳ 16-ʰ  r ʢʝʩʪʝʜʝ 

ʙʝʨʽʣʛʝʥ. 

ʊװʢʪʽ ʩʫʙᴇʥʽʤʜʝʨ  

ʊʘʟʘʣʘʫ, ʞʫʫ 

ʂʝʩʫ, m=80-100ʛ 

ʄʘʡʩʳʟʜʘʥʜʳʨʫ t=60-65Áʉ,  

45-50 ʤʠʥ 
 

ʉʫʳʪʫ t=45Áʉ ʜʝʡʽʥ 
 

ʌʝʨʤʝʥʪʪʽʢ ʛʠʜʨʦʣʠʟ  

t=45Áʉ, t=24 ʩʘס 
 

1% BLT 7 

ʬʝʨʤʝʥʪʽ 

ʌʝʨʤʝʥʪʪʽʢ ʢʝʰʝʥʜʽ 

ʠʥʘʢʪʠʚʘʮʠʷʣʘʫ 

t=95Ñ2Áʉ, t=30 ʤʠʥ 
 

ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ʘʣʫ  

ʂʝʧʪʽʨʫ  

ʂʽʨʫ  t=135-140Áʉ 

 ʐʳסʫ t=85-90Áʉ 
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ʂʝʩʪʝ 16 ï ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʪʘʨʳʥʳש ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

 
ʂᴇʨʩʝʪʢʽʰʪʝʨ ʘʪʘʫʳ,  

ᴇʣʰʝʤ ʙʽʨʣʽʢʪʝʨʽ  

 ʳʥʘʥסʦʡ ʩʠʨʘפ

ʘʣʳʥסʘʥ 

ʛʠʜʨʦʣʠʟʘʪ 

ɾʳʣץʳ ʩʠʨʘסʳʥʘʥ 

ʘʣʳʥסʘʥ 

ʛʠʜʨʦʣʠʟʘʪ 

ɯפʄ ʩʠʨʘסʳʥʘʥ 

ʘʣʳʥסʘʥ 

 ɻʠʜʨʦʣʠʟʘʪ 

ʌʠʟʠʢʦ-ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ: 

- ʳʣסʘʣʜʳʣʳץʪʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ, % 

- ʤʘʡʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ, % 

- ʘץʫʳʟʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ, % 

- ʢᴇʤʽʨʩʫʣʘʨʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ, % 

 

ʄʠʥʝʨʘʣʜʳ ʵʣʝʤʝʥʪʪʝʨ, ʤʛ/100 ʛ: 

-ʢʘʣʴʮʠʡ 

-ʢʘʣʠʡ 

-ʤʘʛʥʠʡ 

-ʪʝʤʽʨ 

-ʤʳʨʳʰ 

-ʬʦʩʬʦʨ 

ʊʦʢʩʠʢʘʣʳץ ʵʣʝʤʝʥʪʪʝʨ, ʤʛ/ʢʛ: 

- ʢʘʜʤʠʡ 

- ʤʳʰʴʷʢ 

 ʘʩʳʥסʦʨץ -

- ʩʳʥʘʧ 

ɼᴅʨʫʤʝʥʜʝʨ: 

-ɸ, ʤʛ/100 ʛ 

- ɽ, ʤʛ/100 ʛ 

- ɺ1 (ʪʠʘʤʠʥʭʣʦʨʠʜ) 

- ɺ2 (ʨʠʙʦʬʣʘʚʠʥ) 

- ɺ6 (ʧʠʨʠʜʦʢʩʠʥ) 

ʄʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ: 

- ʂʄɸʌɸʥʄ, ʂʆɽ/ʛ 

- ɹɻʂʇ (ʢʦʣʠʬʦʨʤʘʣʘʨ)  1,0 ʩʤ
3 
 

- S.aureus, ʂʆɽ/ʛ 

- ɸʰʳʪץʳʣʘʨ, ʂʆɽ/ʛ 

- ɿʝש, ʂʆɽ/ʛ 

 

3,71 

4,51 

85,60 

ʊʘʙʳʣסʘʥ ʞʦץ 

 

 

0,93Ñ0,005 

10,91Ñ0,05 

0,27Ñ0,005 

ʊʘʙʳʣסʘʥ ʞʦץ 

0,07Ñ0,001 

12,01Ñ0,02 

 

ʊʘʙʳʣסʘʥ ʞʦץ 

ʊʘʙʳʣסʘʥ ʞʦץ 

ʊʘʙʳʣסʘʥ ʞʦץ 

ʊʘʙʳʣסʘʥ ʞʦץ 

 

ʊʘʙʳʣסʘʥ ʞʦץ 

ʊʘʙʳʣסʘʥ ʞʦץ 

0,106Ñ0,021 

0,021Ñ0,009 

0,056Ñ0,011  

 

1*10
2 

ʊʘʙʳʣסʘʥ ʞʦץ 

ʊʘʙʳʣסʘʥ ʞʦץ 

ʊʘʙʳʣסʘʥ ʞʦץ 

ʊʘʙʳʣסʘʥ ʞʦץ 

 

2,43 

5,54 

80,76 

ʊʘʙʳʣסʘʥ ʞʦץ 

 

 

0,90Ñ0,005 

10,05Ñ0,05 

0,32Ñ0,005 

ʊʘʙʳʣסʘʥ ʞʦץ 

0,09Ñ0,001 

12,57Ñ0,02 

 

ʊʘʙʳʣסʘʥ ʞʦץ 

ʊʘʙʳʣסʘʥ ʞʦץ 

ʊʘʙʳʣסʘʥ ʞʦץ 

ʊʘʙʳʣסʘʥ ʞʦץ 

 

ʊʘʙʳʣסʘʥ ʞʦץ 

ʊʘʙʳʣסʘʥ ʞʦץ 

0,104Ñ0,021  

0,016Ñ0,007 

0,048Ñ0,010 

 

ʊʘʙʳʣסʘʥ ʞʦץ 

ʊʘʙʳʣסʘʥ ʞʦץ 

ʊʘʙʳʣסʘʥ ʞʦץ 

ʊʘʙʳʣסʘʥ ʞʦץ 

ʊʘʙʳʣסʘʥ ʞʦץ 

 

2,71 

4,31 

85,60 

ʊʘʙʳʣסʘʥ ʞʦץ 

 

 

0,89Ñ0,005 

10,82Ñ0,05 

0,22Ñ0,005 

ʊʘʙʳʣסʘʥ ʞʦץ 

0,05Ñ0,001 

13,61Ñ0,02 

 

ʊʘʙʳʣסʘʥ ʞʦץ 

ʊʘʙʳʣסʘʥ ʞʦץ 

ʊʘʙʳʣסʘʥ ʞʦץ 

ʊʘʙʳʣסʘʥ ʞʦץ 

 

ʊʘʙʳʣסʘʥ ʞʦץ 

ʊʘʙʳʣסʘʥ ʞʦץ 

0,076Ñ0,015 

0,015Ñ0,006 

0,038Ñ0,008 

 

1*10
2 

ʊʘʙʳʣסʘʥ ʞʦץ 

ʊʘʙʳʣסʘʥ ʞʦץ 

ʊʘʙʳʣסʘʥ ʞʦץ 

ʊʘʙʳʣסʘʥ ʞʦץ 

 

ʉʠʳʨ, ʞʳʣץʳ, ץʦʡ ʩʠʨʘסʳʥʘʥ ʞʘʩʘʣסʘʥ ʜʘʡʳʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥʳש 

ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥ ʪʘʣʜʘʫ ʞʳʣץʳ ʩʠʨʘסʳʥʘʥ ʞʘʩʘʣסʘʥ ʛʠʜʨʦʣʠʟʘʪʪʘסʳ 

ʘץʫʳʟʜʳש ʤᴇʣʰʝʨʽ 80,76% ײץʨʘʡʜʳ, ʘʣ ץʦʡ ʤʝʥ ʩʠʳʨ ʩʠʨʘסʳʥʘʥ ʘʣʳʥסʘʥ 

ʛʠʜʨʦʣʠʟʘʪʪʘʨʜʘסʳʜʘʡ ʘץʫʳʟ ʤᴇʣʰʝʨʽ 85,60% ײץʨʘʡʜʳ. ɹײʣ ʜʘʡʳʥ ʘץʫʳʟ 

ʛʠʜʨʦʣʠʟʘʪʪʘʨʳʥ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ᴇʥʽʤʜʝʨʜʽ ᴇʥʜʽʨʫ װʰʽʥ ʘץʫʳʟ ʙʘʡʳʪץʳʰʳ 

ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ ʜʝʛʝʥ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥʜʘסʳ ʤʘʡʜʳש ʤᴇʣʰʝʨʽ ʜʘʡʳʥ ᴇʥʽʤʜʽ ᴇʥʜʽʨʫʜʝʛʽ 

ʤʘשʳʟʜʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ᴇʡʪʢʝʥʽ ʤʘʡʜʳש ʤᴇʣʰʝʨʽ 15-

20% - ʜʘʥ ʞʦסʘʨʳ ʙʦʣʩʘ ʩʘץʪʘʫ ʤʝʨʟʽʤʽʥ ץʳʩץʘʨʪʘʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 
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ʞʳʣץʳ, ץʦʡ ʞᴅʥʝ ʩʠʳʨ ʩʠʨʘץʪʘʨʳʥʘʥ ʘʣʳʥסʘʥ ʛʠʜʨʦʣʠʟʘʪʪʘʨʳʥʜʘ ʘץʫʳʟʜʘʨʜʳש 

ʤʘʩʩʘʣʳװ ץʣʝʩʽ ʞʦסʘʨʳ, ʘʣ  ʤʘʡʜʳש ʤᴇʣʰʝʨʽ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʪᴇʤʝʥ ʝʢʝʥʽʥ 

ʢᴇʨʩʝʪʪʽ. ʉʦʥʳʤʝʥ, ʞʳʣץʳ ʩʠʨʘץʪʘʨʳʥʘʥ ʘʣʳʥסʘʥ ʛʠʜʨʦʣʠʟʘʪ ײץʨʘʤʳʥʜʘ 

5,54%, ʘʣ ʩʠʳʨ ʤʝʥ ץʦʡ ʩʠʨʘץʪʘʨʳʥʳʥש ʛʠʜʨʦʣʠʟʘʪʳʥʜʘ 4,51% ʤʘʡ ʙʘʨ. ɹײʜʘʥ 

ʰʳסʘʪʳʥʳ, ʟʝʨʪʪʝʣʝʪʽʥ װʣʛʽʣʝʨʜʝʛʽ ʤʘʡʜʳש ʪᴇʤʝʥ ʤᴇʣʰʝʨʽ ʦʥʳ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ 

ᴇʥʽʤʥʽש ʨʝʮʝʧʪʫʨʘʩʳʥʜʘ ץʦʩʳʤʰʘ ʰʠʢʽʟʘʪ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫסʘ ʞᴅʥʝ ʩʘʧʘʩʳ 

ʞʦסʘʨʳ ʜʘʡʳʥ ᴇʥʽʤʜʽ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.   

ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʪʘʨʳʥʳש ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳײץ שʨʘʤʳʥ ʪʘʣʜʘʫ 

ʥᴅʪʠʞʝʣʝʨʽ ʦʣʘʨʜʳש ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʙʘסʳʪʪʘסʳ ʝʪ ᴇʥʽʤʜʝʨʽʥ ʙʘʡʳʪʫ װʰʽʥ 

ʧʘʡʜʘʣʘʥʫʜʳש ʞʦסʘʨʳ ʧʦʪʝʥʮʠʘʣʳʥ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʟʝʨʪʪʝʫʣʝʨ ʝʪ ᴇʥʝʨʢᴅʩʽʙʽʥʽש 

 .ʜʝʫ ʧʝʨʩʧʝʢʪʠʚʘʩʳʥ ʢᴇʨʩʝʪʝʜʽשʘʡʪʘ ᴇץ ʰʠʢʽʟʘʪʳʥ ץʘʣʜʳץ

 

ʂʝʩʪʝ 17 ï ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʪʘʨʳʥʳש ʘʤʠʥץʳʰץʳʣʜʳ ײץʨʘʤʳ 

 

ɸʤʠʥץʳʰץʳʣʜʘʨʳʥʳש 

ʘʪʘʫʳ ʤʝʥ ʤʘʩʩʘʣʳץ 

 % ,ʣʝʩʽװ

 ʳʥʘʥסʦʡ ʩʠʨʘפ

ʘʣʳʥסʘʥ ʘץʫʳʟ 

ʛʠʜʨʦʣʠʟʘʪʳ 

ʉʠʳʨ ʩʠʨʘסʳʥʘʥ 

ʘʣʳʥסʘʥ ʘץʫʳʟ 

ʛʠʜʨʦʣʠʟʘʪʳ 

ɾʳʣץʳ ʩʠʨʘסʳʥʘʥ 

ʘʣʳʥסʘʥ ʘץʫʳʟ 

ʛʠʜʨʦʣʠʟʘʪʳ 

ɸʨʛʠʥʠʥ 6,021Ñ2,408 6,173Ñ2,469 3,874Ñ1,550 

ʃʠʟʠʥ 3,157Ñ1,073 5,185Ñ1,763 3,027Ñ1,029 

ʊʠʨʦʟʠʥ 0,881Ñ0,264 1,173Ñ0,352 1,211Ñ0,363 

ʌʝʥʠʣʘʣʘʥʠʥ 1,542Ñ0,463 2,654Ñ0,796 1,574Ñ0,472 

ɻʠʩʪʠʜʠʥ 2,203Ñ1,101 1,111Ñ0,556 2,542Ñ1,271 

ʃʝʡʮʠʥ+ʀʟʦʣʝʡʮʠʥ 1,982Ñ0,515 3,272Ñ0,851 2,179Ñ0,567 

ʄʝʪʠʦʥʠʥ 0,712Ñ0,242 1,049Ñ0,357 1,090Ñ0,370 

ɺʘʣʠʥ 8,811Ñ3,524 17,284Ñ6,914 9,927Ñ3,971 

ʇʨʦʣʠʥ 8,811Ñ2,291 16,667Ñ4,333 10,048Ñ2,613 

ʊʨʝʦʥʠʥ 1,615Ñ0,646 2,469Ñ0,988 1,695Ñ0,678 

ʉʝʨʠʥ 2,570Ñ0,668 4,259Ñ1,107 2,906Ñ0,755 

ɸʣʘʥʠʥ 6,681Ñ1,737 10,494Ñ2,728 7,022Ñ1,826 

ɻʣʠʮʠʥ 13,216Ñ4,493 27,160Ñ9,235 13,317Ñ4,528 
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ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʜʘʡʳʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʪʘʨʳʥʳײץ שʨʘʤʳʥʜʘ 

ʥʝʛʽʟʽʥʝʥ ʜᴅʥʝʢʝʨ ʘץʫʳʟʜʘʨʜʘ (ʢʦʣʣʘʛʝʥ, ʵʣʘʩʪʠʥ) ʢʝʟʜʝʩʝʪʽʥ  ʛʣʠʮʠʥ, ʚʘʣʠʥ, 

ʘʣʘʥʠʥ, ʩʝʨʠʥ, ʩʦʥʜʘʡ-ʘץ ʧʨʦʣʠʥ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʞʦסʘʨʳ ʤᴇʣʰʝʨʜʝ 

ʢʝʟʜʝʩʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

17-ʰʽ ʢʝʩʪʝʜʝʛʽ ʤᴅʣʽʤʝʪʪʝʨʜʝʥ ʩʠʳʨ, ʞʳʣץʳ ʞᴅʥʝ ץʦʡ ʩʠʨʘסʳʥʘʥ ʘʣʳʥסʘʥ 

ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʪʘʨʳʥʜʘ ʛʣʠʮʠʥʥʽש ʞʦסʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʙʘʨ ʝʢʝʥʽʥ ʢᴇʨʫʛʝ 

ʙʦʣʘʜʳï 27,160 %, 13,317 %, 13,216 %, ʚʘʣʠʥ ʤʝʥ ʧʨʦʣʠʥ ʙʽʨʜʝʡ ʞʦסʘʨʳ 

ʜʝשʛʝʡʜʽ ʢᴇʨʩʝʪʪʽï 16 %, 10 %, 8,8 %, ʘʣʘʥʠʥï 10,494 %, 7,022 %, 6,681 %, 

ʘʨʛʠʥʠʥ- 6,173%, 3,874 %, 6,021% ʘʣʳʥסʘʥ ʰʠʢʽʟʘʪʳʥʘʥ ʩᴅʡʢʝʩʽʥʰʝ. 

ɸʤʠʥץʳʰץʳʣʜʘʨ  ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʥʳש ʪʘʤʘץʪʘʥʫʳʥʜʘ ʝʨʝʢʰʝ ʨᴇʣ 

ʘʪץʘʨʘʜʳ, ץʳʰץʳʣʜʘʨʜʳש ᴅʨץʘʡʩʳʩʳʥʳש ᴇʟʽʥʜʽʢ ʬʫʥʢʮʠʦʥʘʣʜʳץ ץʘʩʠʝʪʪʝʨʽ 

ʙʘʨ. ʄʳʩʘʣʳ, ʣʠʟʠʥ ʢʘʣʴʮʠʡʜʽש ʜײʨʳʩ ʩʽשʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʢʦʣʣʘʛʝʥ 

ʪװʟʽʣʫʽʥʝ ץʘʪʳʩʘʜʳ. ɸʨʛʠʥʠʥ ʙʝʣʛʽʣʽ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨסʘ ʠʥʩʫʣʠʥ ʩʝʢʨʝʮʠʷʩʳʥʳש 

ʢװʰʪʽ ʩʪʠʤʫʣʷʪʦʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ,  ʘסʟʘסʘ ʠʤʤʫʥʦʤʦʜʫʣʷʮʠʷʣʳץ ᴅʩʝʨʽ ʙʘʨ. 

ʇʨʦʣʠʥ ʩʘʫ ʙʫʳʥʜʘʨʜʳש, ʩʽשʽʨʣʝʨʜʽש, ʙʘʡʣʘʤʜʘʨʜʳש ʞᴅʥʝ ʞװʨʝʢ 

ʙײʣʰʳץʝʪʪʝʨʽʥʽץ שʘʣʳʧʪʘʩʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ, ʛʣʠʮʠʥ - ʠʤʤʫʥʜʳץ ʞװʡʝʥʽ 

ʳʥʪʘʣʘʥʜʳʨʘʜʳ, ʝʩʪʝ ʩʘץʪʘʫ ץʘʙʽʣʝʪʽʥ ʞʘץʩʘʨʪʘʜʳ, ʙײʣʰʳץʝʪ ʜʠʩʪʨʦʬʠʷʩʳʥʘ 

ʢᴇʤʝʢʪʝʩʝʜʽ. 

 

3.2.3 ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥʳש ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ץʦʩʳʣʳʧ ʞʘʩʘʣסʘʥ 

ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʝ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ 

ɸʨʥʘʡʳ ʙʘסʳʪʪʘסʳ ᴇʥʽʤʥʽײץ שʨʘʤʳ ʤʝʥ ʩʘʧʘʩʳʥʘ סʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ 

ʪʘסʘʤʜʳץ-ʪʝʭʥʦʣʦʛʠʷʣʳץ ʪʘʣʘʧʪʘʨʜʳ ʞʘʩʘʫ ʢʝʟʽʥʜʝ ʦʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ 

ʥʫʪʨʠʮʠʦʣʦʛʠʷ ʤʝʥ ʜʠʝʪʦʣʦʛʠʷ ʪᴅʞʽʨʠʙʝʩʽ ʙʘʩʰʳʣʳץץʘ ʘʣʳʥʜʳ, ʦʣ װʰʽʥ 60 

ʞʘʩʪʘʥ ʘʩץʘʥ ʝʨʣʝʨ ʤʝʥ ᴅʡʝʣʜʝʨʜʽש ʵʥʝʨʛʠʷ ʤʝʥ ʪʘסʘʤʜʳץ ʟʘʪʪʘʨʳʥʘ 

ʬʠʟʠʦʣʦʛʠʷʣʳץ ץʘʞʝʪʪʽʣʽʢ ʥʦʨʤʘʣʘʨʳ ʪʘʣʜʘʥʳʧ, ʞװʡʝʣʝʥʜʽ. ɽʛʜʝ ʞʘʩʪʘסʳ 

ʘʜʘʤʜʘʨʜʳש ʤʝʪʘʙʦʣʠʢʘʣʳץ ʞᴅʥʝ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝ 

ʦʪʳʨʳʧ, ʪʘʤʘץʪʘʥʫ װʰʽʥ ʝʪ ᴇʥʽʤʜʝʨʽʥʝ סʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ײʩʳʥʳʩʪʘʨ 

ʞʘʩʘʣʜʳ. ɽʛʜʝ ʘʜʘʤʜʘʨʜʳש ʪʘʤʘץʪʘʥʫʳʥʘ ײʩʳʥʳʩʪʘʨʜʳ ʞʘʩʘʫ ʢʝʟʽʥʜʝ 

ᴇʥʜʽʨʽʣʛʝʥ  ᴇʥʽʤ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש ʤʝʪʘʙʦʣʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ץʘʣʳʧץʘ 

ʢʝʣʪʽʨʝʪʽʥ ʥʝʤʝʩʝ ץʦʨʝʢʪʽʢ ʘʜʝʢʚʘʪʪʳ ʘץʫʳʟʜʳש, ʤʘʡʜʳש ʞᴅʥʝ ʙʘʩץʘ ʤʘʢʨʦ-, 

ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨʜʽש ʥʝʛʽʟʛʽ ʢᴇʟʽ ʙʦʣʘʪʳʥʜʘʡ ʞʘʩʘʣʘʜʳ. 

ɽʪ ᴇʥʽʤʜʝʨʽʥʽש ʽʰʽʥʝʥ ʧʽʩʽʨʽʣʛʝʥ ʰײʞʳץ ᴇʥʽʤʜʝʨʽ ʭʘʣʳץʪʳש ᴅʨʪװʨʣʽ 

ʪʦʧʪʘʨʳ ʘʨʘʩʳʥʜʘ, ʩʦʥʳש ʽʰʽʥʜʝ ʰʘʡʥʘʫ ʘʧʧʘʨʘʪʳʥʳש ʞʘסʜʘʡʳʥ ʝʩʢʝʨʝ 

ʦʪʳʨʳʧ, ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨ ʘʨʘʩʳʥʜʘ ʝש ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʞᴅʥʝ 

ʪײʪʳʥʳʣʘʪʳʥ ᴇʥʽʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɽʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥ ʪײʪʳʥʫʜʳש ʬʠʟʠʦʣʦʛʠʷʣʳץ 

ʥʦʨʤʘʣʘʨʳʥ ʞװʡʝʣʝʫ ʞᴅʥʝ ʞʘʣʧʳʣʘʫ ʥʝʛʽʟʽʥʜʝ ʝש ʞʠʽ ʢʝʟʜʝʩʝʪʽʥ ʪʘʧʰʳʣʳץ 

ʞʘסʜʘʡʣʘʨʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʪʘʤʘץʪʘʥʫ װʰʽʥ ʝʪ ʥʝʛʽʟʽʥʜʝʛʽ 

ʞʘʩʘʣסʘʥ ʘʨʥʘʡʳ ʙʘסʳʪʪʘסʳ ᴇʥʽʤʜʝʨʜʽײץ שʨʘʤʳ ʤʝʥ ʩʘʧʘʩʳʥʘ סʳʣʳʤʠ 

ʥʝʛʽʟʜʝʣʛʝʥ ץʦʨʝʢʪʽʢ ʪʘʣʘʧʪʘʨ ʙʝʢʽʪʽʣʛʝʥ. 

ɽʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨ װʰʽʥ ʥʝʛʽʟʛʽ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳ ʪײʪʳʥʫʜʳש 

ʘʥ ʥʦʨʤʘʣʘʨʳ 18-ʰ̔סʩʳʥʳʣײ  ʢʝʩʪʝ ʜʝ ʢʝʣʪʽʨʽʣʛʝʥ [173]. 
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ʂʝʩʪʝ 18 ï ɽʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨסʘ ʘʨʥʘʣסʘʥ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨ ʬʠʟʠʦʣʦʛʠʷʣʳץ 

  ʩʳʥʳʣʘʪʳʥ ʥʦʨʤʘʣʘʨʳײ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥʽץ

 

ʂᴇʨʩʝʪʢʽʰʪʝʨ 100 ʛ ᴇʥʽʤʥʽש 

 ʨʘʤʳʥʜʘײץ

 

ʊᴅʫʣʢʪʽʢ ץʘʥʘסʘʪʪʘʥʜʳʨʫ 

ʥʦʨʤʘʩʳ, % 

ɸץʫʳʟ, ʛ, ʦʥʳש ʽʰʽʥʜʝ 10,0-14,0 20-25 

ɼᴅʥʝʢʝʨ ײʣʧʘʣʳץ ʘץʫʳʟʜʘʨ, ʛ. 4,0 - 6,0 ñ 

ʄʘʡ, ʛ, ʦʥʳש ʽʰʽʥʜʝ 8,0-12,0 20-25 

ᴆʩʽʤʜʽʢ ʤʘʡʳ 2,0 - 4,0 20-25 

ʂᴇʤʽʨʩʫʣʘʨ, ʛ, ʦʥʳש ʽʰʽʥʜʝ 4,0-8,0 5-7 

ʊʘסʘʤʜʳץ ʪʘʣʰʳץʪʘʨ, ʛ 3,0-6,0 20-30 

ʍʦʣʝʩʪʝʨʠʥ, ʛ, ʘʨʪʳץ ʝʤʝʩ 0,06-0,012 20 

w6 / w3  ץʘʪʳʥʘʩʳ (1-7):1 - 

ʕʥʝʨʛʝʪʠʢʘʣʳײץ ץʥʜʳʣʳץ, 

ʢʢʘʣ/100ʛ 

120-180 6-9 

ɸʩ ʪײʟʳ, ʛ, ʘʨʪʳץ ʝʤʝʩ 2,0 60 

ʂʘʣʴʮʠʡ 240 ï 480 20-50 

ʌʦʩʬʦʨ 240 ï 480 20-40 

ʊʝʤʽʨ  2,0-2,5 20-25 

ʀʦʜ 0,03-0,04 20-25 

 

ɸʤʠʥץʳʰץʳʣʜʘʨʳ ʤʝʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳײץ שʨʘʤʳ ʙʦʡʳʥʰʘ ʪʝʧʝ-

ʪʝשʜʽʢʪʝʥ ʙʘʩץʘ, ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳש ʪʘʤʘץʪʘʥʫʳʥʘ ʘʨʥʘʣסʘʥ ᴇʥʽʤʜʝʨʛʝ 

ʙʘʩץʘ ʜʘ ʪʘʣʘʧʪʘʨ ץʦʡʳʣʘʜʳ: ʘץʫʳʟ: ʤʘʡʣʘʨ: ʢᴇʤʽʨʩʫʣʘʨ ץʘʪʳʥʘʩʳ - 1:0,8:3,5, 

ʢʘʣʴʮʠʡ ʤʝʥ ʬʦʩʬʦʨʜʳץ שʘʪʳʥʘʩʳ ï 1:1,5, ʢʘʣʴʮʠʡ ʞᴅʥʝ ʤʘʛʥʠʡ ï 1:0,6. 

ʂʘʣʴʮʠʡʜʽ ʘסʟʘסʘ ʪʘʤʘץ ʘʨץʳʣʳ ʩʽשʽʨʫ װʰʽʥ ʞʝʪʢʽʣʽʢʪʽ ʤᴇʣʰʝʨʜʝ D ʜᴅʨʫʤʝʥʽש 

 ץʞʳײʡʝʥʝ ʦʪʳʨʳʧ, ʧʽʩʽʨʽʣʛʝʥ ʰװʘ ʩסʘʙʳʣʜʘʫ ʢʝʨʝʢ. ɹʝʨʽʣʛʝʥ  ʪʘʣʘʧʪʘʨץ

ʨʝʮʝʧʪʫʨʘʩʳ ʞʘʩʘʣʜʳ. ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥʳש ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥ ʪʘʣʜʘʫ 

ʥᴅʪʠʞʝʣʝʨʽ ʜʘʡʳʥ ᴇʥʽʤʛʝ ʦש ᴅʩʝʨʽʥ ʨʘʩʪʘʡʜʳ.  

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʤʝʥ ᴅʜʝʙʠ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ ʥʝʛʽʟʽʥʜʝ ʰʠʢʽʟʘʪ 

ʤʘʩʩʘʩʳʥʳ7% ,% 5 ,% 3 ש ʤᴇʣʰʝʨʽʥʜʝ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ  (ʘʨʳ ץʘʨʘʡ ɸɻ) 

ʧʘʡʜʘʣʘʥʫ ײʩʳʥʳʣʜʳ. ɹʘץʳʣʘʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʽש ʨʝʮʝʧʪʫʨʘʩʳ  19-

ʰ  rʢʝʩʪʝʜʝ ʙʝʨʽʣʛʝʥ. 



 
 
 
 

 71 

ʂʝʩʪʝ 19 ï ɹʘץʳʣʘʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʽש ʨʝʮʝʧʪʫʨʘʩʳ   

 
ʐʠʢ̔ʟʘʪ ʘʪʘʫʳ  תʣʛʽʣʝʨ  

ɹʘץʳʣʘʫ 

çʇʽʩʽʨʽʣʛʝʥ 

ʰײʞʳץ 

ᴇʥʽʤʜʝʨʽè 

ʄɽʄʉʊ 

23670- 2019 

ʊᴅʞʽʨʠʙʝ 1 

ʇʦʨʪʫʣʘʢ 

 ,ʳ 1%סʥʪʘײ

ɸɻ 3%  

ʊᴅʞʽʨʠʙʝ 2 

ʇʦʨʪʫʣʘʢ 

 ,ʳ 1%סʥʪʘײ

ɸɻ 5%  

ʊᴅʞʽʨʠʙʝ 3 

ʇʦʨʪʫʣʘʢ 

 ,ʳ 1%סʥʪʘײ

ɸɻ 7%  

ʉʠʳʨ ʝʪʽ ʩ̔ -ʽʨʜʝʥ ʘʞʳʨʘʪʳʣש

 ʨʳʧ, ʢʛײʘʨʳ ʩסʘʥ ʞʦס

72 72 72 72 

ʉ̔ ʥʽʨʽʥʝʥ ʘʞʳʨʘʪʳʣסʘʥ ʩʠʳʨ 

ʝʪʽ ʙʽʨʽʥʰʽ ʩײʨʳʧ , ʢʛ 

15 14 12 10 

ʉʠʳʨ ʤʘʡʳ, ʢʛ 13 10 10 10 

ɸɻ, ʢʛ  3 5 7 

ʇʦʨʪʫʣʘʢʪʳײ שʥʪʘסʳ , ʢʛ  1 1 1 

ɸʩ ʪײʟʳ, ʢʛ 2,1 2,1 2,1 2,1 

ʅʘʪʨʠʡ ʥʠʪʨʠʪ,̔ ʢʛ 0,05 0,05 0,05 0,05 

 ʳ, ʢʛ 0,19 0,19 0,19 0,19סʥʪʘײ ʘʥʪפ

 ʨʳʰ, ʢʛ  0,15 0,15 0,15 0,15ײʘʨʘ ʙפ

ʂʘʨʜʘʤʦʥ, ʤʫʩʢʘʪ ʞʘסשʘסʳ, ʢʛ 0,2 0,2 0,2 0,2 

 

ʀʥʛʨʝʜʠʝʥʪʪʝʨʜʽײ שʩʳʥʳʣסʘʥ ץʘʪʳʥʘʩʳ ʜʘʡʳʥ ᴇʥʽʤʜʝ ץʘʞʝʪʪʽ 

ʢʦʥʩʠʩʪʝʥʮʠʷʩʳʥ, ʪʘסʘʤʜʳץ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳײץ ץʥʜʳʣʳץʪʳ ʞᴅʥʝ ʞʦסʘʨʳ 

ʬʫʥʢʮʠʦʥʘʣʜʳ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ɸʟʳץ-ʪװʣʽʢ ᴇʥʝʨʢᴅʩʽʙʽʥʜʝ ᴇʥʽʤʜʝʨʜʽש, ᴅʩʽʨʝʩʝ ʝʪ ᴇʥʽʤʜʝʨʽʥʽש ʪʝʢʩʪʫʨʘʣʳץ 

ʞᴅʥʝ ʨʝʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʞʘץʩʘʨʪʫ ʤᴅʩʝʣʝʣʝʨʽ ʟʝʨʪʪʝʫ ץʳʟʤʝʪʽʥʜʝʛʽ ʙʘʩʪʳ 

ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʩʘʣʘʜʘסʳ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʙʘסʳʪʪʘʨʜʳש 

ʙʽʨʽ - ᴅʨʪװʨʣʽ ץʦʩʧʘʣʘʨʜʳ, ʩʦʥʳש ʽʰʽʥʜʝ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʪʘʨʳʥ ʝʥʛʽʟʫ, ʰײʞʳץ 

ʪʫʨʘʤʘʩʳʥʳש ʪײʪץʳʨʣʳסʳ ʤʝʥ ʘסʳʥʜʳץ ץʘʩʠʝʪʪʝʨʽʥ ײʪʳʤʜʳ ᴇʟʛʝʨʪʽʧ, ʜʘʡʳʥ 

ᴇʥʽʤʜʝʨʜʽש ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʘʜʳ. 

ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ ʤʝʥ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ץʦʩʳʣʳʧ ʞʘʩʘʣסʘʥ 

ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʱײʞʳץ ʪʫʨʘʤʘʩʳʥʳײץ שʨʳʣʳʤʜʳץ-ʤʝʭʘʥʠʢʘʣʳץ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʳסʳʩʫʜʳש ʰʝʢʪʽʢ ʢʝʨʥʝʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

ʟʝʨʪʪʝʣʜʽ. 

ɿʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ץʦʩʫ ʢʝʟʽʥʜʝʛʽ ʰײʞʳץ 

ʪʫʨʘʤʘʩʳʥʳש ʨʝʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ. פʦʡʳʣסʘʥ ʤʘץʩʘʪץʘ 

ʞʝʪʫ װʰʽʥ ʙʘץʳʣʘʫ װʣʛʽʩʽ, 3% ʞᴅʥʝ 5% ʢᴇʣʝʤʽʥʜʝ ץʦʩʳʣסʘʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ 

ʰײʞʳץ ʪʫʨʘʤʘʩʳ װʣʛʽʣʝʨʽ ʟʝʨʪʪʝʣʜʽ. ʊᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʽש ʨʝʦʣʦʛʠʷʣʳץ 

 .ʢᴇʤʝʛʽʤʝʥ ʟʝʨʪʪʝʣʜʽ שʳʥʳסʨʳʣײץ ʘʩʠʝʪʪʝʨʽ ʉʪʨʫʢʪʫʨʦʤʝʪʨ ʉʊ2ץ

ʈʝʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʜʽ ʪʘʣʜʘʫ װʰʽʥ ʉʊ2 ʩʪʨʫʢʪʫʨʦʤʝʪʨʽʥ ץʦʣʜʘʥʫ 

ʘʨץʳʣʳ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ץʦʩʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʰײʞʳץ ʪʫʨʘʤʘʩʳʥʘ ᴅʩʝʨʽʥ ʦʥʳש 

ʽʰʽʥʜʝ, ʳסʳʩʫ ʜʝʬʦʨʤʘʮʠʷʣʘʨʳʥ ʜᴅʣ ʞᴅʥʝ ʦʙʲʝʢʪʠʚʪʽ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʜʽ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʙʦʡʳʥʰʘ, ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ʝʥʛʽʟʫ ʢʝʟʽʥʜʝ ʝʪ 

ʤʘʪʨʠʮʘʩʳʥʜʘ ʙʦʣʘʪʳʥ ʧʨʦʮʝʩʪʝʨʜʽ ʪʝʨʝש ʪװʩʽʥʫʛʝ ʳץʧʘʣ ʝʪʽʧ ץʘʥʘ ץʦʡʤʘʡʜʳ, 
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ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦשʪʘʡʣʘʥʜʳʨʳʣסʘʥ ʪʝʢʩʪʫʨʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʙʘʨ ʞʘשʘ ʝʪ 

ᴇʥʽʤʜʝʨʽʥʽש ʨʝʮʝʧʪʫʨʘʣʘʨʳʥ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɸʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʰײʞʳץ ʪʫʨʘʤʘʩʳʥʘ ʘץʫʳʟ 

ʛʠʜʨʦʣʠʟʘʪʳʥ ץʦʩʫ ʢʝʟʽʥʜʝ ʳסʳʩʫ ʢʝʨʥʝʫʽʥʽש ʞᴅʥʝ ʪײʪץʳʨʣʳץʪʳש 

ʞʦסʘʨʳʣʘʫʳʥʘ ᴅʩʝʨ ʝʪʝʜʽ. 

ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ 3% ʞᴅʥʝ 5% ʢᴇʣʝʤʽʥʜʝ ץʦʩʳʣסʘʥ ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨ 

ʙʘץʳʣʘʫ װʣʛʽʩʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʞʦסʘʨʳ ʨʝʦʣʦʛʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨ ʢᴇʨʩʝʪʪʽ, 

ʙײʣ ʰײʞʳץ ʪʫʨʘʤʘʩʳʥʳש ʜʝʬʦʨʤʘʮʠʷסʘ ʪᴇʟʽʤʜʽʣʽʛʽʥʽש ʞʦסʘʨʳʣʘʫʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ɹײʣ ᴇʟʛʝʨʽʩ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥʳש ᴅʩʝʨʽʥʝʥ ʜʘʡʳʥ ᴇʥʽʤʥʽש ʪʝʢʩʪʫʨʘʣʳץ 

 ʟʽʣʫʽʥʝװʪ שʨʳʣʳʤʥʳײץ ץʤʘʪʨʠʮʘʣʳ ץʨʜʝʣʽ ʙʝʣʦʢʪʳװʩʘʨʪʘʪʳʥ ʢץʘʩʠʝʪʪʝʨʽʥ ʞʘץ

ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʤװʤʢʽʥ. ʐײʞʳץ ʪʫʨʘʤʘʩʳʥʳש ʨʝʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ 

ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 14-ʰʽ ʩʫʨʝʪʪʝ ʙʝʨʽʣʛʝʥ. 

 

 

 
 

 ʉʫʨʝʪ 14 ï ʐײʞʳץ ʪʫʨʘʤʘʩʳʥʳש ʳסʳʩʫ ʢʝʨʥʝʫʽ ʤʝʥ ʪײʪץʳʨʣʳסʳ 

 

ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ ץʦʩʳʣסʘʥ ʰײʞʳץ ʪʫʨʘʤʘʩʳʥʳש ʨʝʦʣʦʛʠʷʣʳץ 

 שʣʛʽʣʝʨ ʪʫʨʘʤʘʩʳʥʳת .ʨʛʽʟʽʣʜʽװʘʩʠʝʪʪʝʨʽʥʝ ᴅʩʝʨʽʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʟʝʨʪʪʝʫ ʞץ

ʰʝʢʪʽʢ ʳסʳʩʫ ʢʝʨʥʝʫʽ ʤʝʥ ʪײʪץʳʨʣʳסʳʥ 4-6 ʬʦʨʤʫʣʘʣʘʨʳʥ ʧʘʡʣʘʜʘʥʳʧ 

ʝʩʝʧʪʝʣʜʽ.  ʅᴅʪʠʞʝʩʽʥʜʝ, ʙʘץʳʣʘʫ װʣʛʽʩʽ 113,69 ʇʘ ʳסʳʩʫ ʢʝʨʥʝʫʽʤʝʥ ʞᴅʥʝ 

108,85 ʇʘ*ʩ ʪײʪץʳʨʣʳסʳʥʘ ʠʝ ʙʦʣʜʳ. ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ 3% ʢᴇʣʝʤʽʥʜʝ 

 ʳʩʫ ʢʝʨʥʝʫʽ 123,39 ʇʘ ʜʝʡʽʥ ʞᴅʥʝסʳ שʪʫʨʘʤʘʩʳʥʳ ץʞʳײʘʥ ʰסʦʩʳʣץ

ʪײʪץʳʨʣʳץʪʳ129,27 ש ʇʘ*ʩ ʜʝʡʽʥ ʘʨʪʫʳʥʘ ᴅʢʝʣʜʽ, ʙײʣ ʙʘץʳʣʘʫ װʣʛʽʩʽʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʩᴅʡʢʝʩʽʥʰʝ 8,53% ʞᴅʥʝ 18,74% ʞʦסʘʨʳ. ɼʝʛʝʥʤʝʥ, ɸץʫʳʟ 

ʛʠʜʨʦʣʠʟʘʪʳ 5% ʢᴇʣʝʤʽʥʜʝ ץʦʩʳʣסʘʥ ʰײʞʳץ ʪʫʨʘʤʘʩʳʥʳש  ʳסʳʩʫ ʢʝʨʥʝʫʽ 

ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ʠʝ ʙʦʣʜʳ 127,55 ʇʘ ʜʝʡʽʥ ʞᴅʥʝ ʪײʪץʳʨʣʳ128,72 ץ ʇʘ*ʩ 

ʜʝʡʽʥ ʘʨʪʪʳʨʜʳ. ɹײʣ ʙʘץʳʣʘʫ װʣʛʽʩʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʳסʳʩʫ ʢʝʨʥʝʫʽʥʽש 

 .ʘʥʳʥ ʙʽʣʜʽʨʝʜʽץʘ ʘʨʪס-18,29% שʪʳץʳʨʣʳץʪײʘ ʞᴅʥʝ ʪס-12,23%

ʆʩʳʣʘʡʰʘ, 5% ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ ץʦʩʳʣסʘʥ װʣʛʽ ʟʝʨʪʪʝʣʛʝʥ װʣʛʽʣʝʨ 
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ʘʨʘʩʳʥʜʘ ʝש ʞʦסʘʨʳ ʳסʳʩʫ ʢʝʨʥʝʫʽʥʽש ʤᴅʥʜʝʨʽʥ (127,55 ʇʘ) ʢᴇʨʩʝʪʽʧ ץʘʥʘ 

 ʪʘʡʣʳשʦ שʩʠʧʘʪʪʘʤʘʣʘʨʜʳ ץʘʥ ʨʝʦʣʦʛʠʷʣʳסʩʘʨʪʳʣץʘʪʘʨ ʞʘץ ʦʡʤʘʡ, ʩʦʥʳʤʝʥץ

 ʜʝʣʫʽ ʤʝʥ ʩʘʧʘʩʳʥשᴇ שʣ ʥᴅʪʠʞʝʣʝʨ ʜʘʡʳʥ ʝʪ ᴇʥʽʤʜʝʨʽʥʽײʡʣʝʩʽʤʽʥ ʢᴇʨʩʝʪʪʽ. ɹװ

ʞʘץʩʘʨʪʫסʘ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʰײʞʳץ ʝʪʽʥʽש ʪײʪץʳʨʣʳסʳʥ ʞᴅʥʝ ʜʝʬʦʨʤʘʮʠʷסʘ 

ʪᴇʟʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ 5% ʧʨʦʪʝʠʥ ʛʠʜʨʦʣʠʟʘʪʳʥ ʧʘʡʜʘʣʘʥʫʜʳש 

ʘʨʪʳץʰʳʣʳסʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ʐײʞʳץ ʪʫʨʘʤʘʩʳʥʘ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ 5% ʢᴇʣʝʤʽʥʜʝ ץʦʩʫ ʥᴅʪʠʞʝʩʽʥʞʝ 

ʙʘץʳʣʘʫ װʣʛʽʩʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʪײʪץʳʨʣʳסʳʥ 18,29%-סʘ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 

ʳסʳʩʫ ʢʝʨʥʝʫʽʥʽס-12,23% שʘ ʘʨʪʫʳʥʘ ᴅʩʝʨ ʝʪʝʜʽ. ɹײʣ ᴇʟʛʝʨʽʩʪʝʨ ʬʘʨʰʪʳש 

 ʣ ʜʘʡʳʥ ʝʪײʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ, ʙסʩʘʨץʪʘʡ ʞʘץʘʡʪʘʨʣʳ שʘʩʠʝʪʪʝʨʽʥʽץ ץʨʳʣʳʤʜʳײץ

ᴇʥʽʤʜʝʨʽʥʽש ʩʘʧʘʩʳʥʘ ʦש ᴅʩʝʨ ʝʪʝʜʽ. 

ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ  3%, 5%, 7% ʢᴇʣʝʤʽʥʜʝ ʞᴅʥʝ 1% ʤᴇʣʰʝʨʽʥʜʝ 

ʧʦʨʪʫʣʘʢ  ץʦʩʳʣʳʧ ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨ ʞʘʩʘʣʜʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʬʠʟʠʢʘ-

ʭʠʤʠʷʣʳץ, ʪʝʭʥʦʣʦʛʠʷʣʳײץ ,ץʨʳʣʳʤʜʳ ʤʝʭʘʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ʟʝʨʪʪʝʫʣʝʨ 

ʞװʨʛʽʟʽʣʜʽ. 

ɼʘʡʳʥ ᴇʥʽʤʜʝʨ ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ, ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨ, ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʦʡʳʥʰʘ ʪʝʢʩʝʨʽʣʜʽ.                                                                                                                                                                

ʊᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʽש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʙʘסʘʣʘʫʳ ʞװʨʛʽʟʽʣʜʽ (ʩʫʨʝʪ 15). 

 

ʉʫʨʝʪ 15 ï ɼʘʡʳʥ ᴇʥʽʤʥʽש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʙʘסʘʣʘʫʳ 

 

ʊᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʽש  ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʙʘסʘʣʘʫʳ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ 

 ʳץʜʝ ʩʳʨʪ שʣʛʽʥʽװ ʪʘʡʣʳ ʤᴇʣʰʝʨʽ 3% ʞᴅʥʝ 5% ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ɽʢʽשʦ שʦʩʫʜʳץ

ʪװʨʽ, ʢʦʥʩʠʩʪʝʥʮʠʷʩʳ, ʜᴅʤʽ ʤʝʥ ʠʽʩʽ ʞʘץʩʳ ʙʦʣʜʳ. 7% ʤᴇʣʰʝʨʽʥʜʝ ʘץʫʳʟ 

ʛʠʜʨʦʣʠʟʘʪʳʥ ץʦʩץʘʥʜʘ, ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʽש ʩʫʙᴇʥʽʤʜʝʨʛʝ ʪᴅʥ ʝʨʝʢʰʝ ʜᴅʤ 

ʙʦʣʜʳ. ɸʣʳʥסʘʥ ʩʝʥʩʦʨʣʳץ ʙʘסʘʣʘʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, 3% ʞᴅʥʝ 5% 

ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ ץʦʩʳʣסʘʥ װʣʛʽʣʝʨʜʽ ʟʝʨʪʪʝʫʜʽ ʞʘʣסʘʩʪʳʨʫ ʪʫʨʘʣʳ ʰʝʰʽʤ 

 .ʘʙʳʣʜʘʥʜʳץ

ɹʘץʳʣʘʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʽש  ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥ ʟʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʣʝʨʽ 20-ʰʳ ʢʝʩʪʝʜʝ ʙʝʨʽʣʛʝʥ. 
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ʊᴅʞʽʨʠʙʝ 1 (ʧʦʨʪʫʣʘʢ 1%, ɸɻ 5%) ʊᴅʞʽʨʠʙʝ 1 (ʧʦʨʪʫʣʘʢ 1%, ɸɻ 7%) 
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ʂʝʩʪʝ 20 ï ɹʘץʳʣʘʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʽש  ʭʠʤʠʷʣʳץ ʢײʨʘʤʳ 
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ʄɽʄʉʊ 

23670- 

2019 

 

ʊᴅʞʽʨʠʙʝ 1 

(ʧʦʨʪʫʣʘʢ 

 ,ʳ 1%סʥʪʘײ

ɸɻ 3 %) 

ʊᴅʞʽʨʠʙʝ 2 

(ʧʦʨʪʫʣʘʢ 

 ,ʳ 1%סʥʪʘײ

ɸɻ 5 %) 

ɽʛʜʝ, ץʘʨʪ 

ʘʜʘʤʜʘʨʜʳש 

ʪᴅʫʣʽʢʪʽʢ 

ʘʪʪʘʥʜʳסʘʥʘץ

ʨʫ ʤᴇʣʰʝʨʽ, 

% 
 

ɻʝʨʦʜʠʝʪʠʢ

ʘ-ʣʳץ ᴇʥʽʤ 

 ʨʘʤʳʥʘײץ

  ʦʡʳʣʘʪʳʥץ

ʪʘʣʘʧʪʘʨ, 

100 ʛ-ʜʘ 

ʓʣסʘʣʜʳʣʳ65,2 67,37 63,5 % ,ץ - - 

ɸץʫʳʟ, % 16,85 18,93 19,29 37-38 10,0-14,0 

ʄʘʡ, % 14,0 8,25 9,85 25-37 8,0-12,0 

ʂᴇʤʽʨʩʫ, % 3,0 2,85 3,01 3-4 4,0-8,0 

 

ɸʜʘʤ ʘסʟʘʩʳʥʜʘ ʘץʫʳʟ ʤᴇʣʰʝʨʽ ʞʝʪʢʽʣʽʢʩʽʟ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ, ײʣʧʘʣʘʨʜʳש 

 שʪʳʥʫʜʳײʫʳʟʜʳ ʪץʫʳʟʜʘʨ ʳʜʳʨʘʡ ʙʘʩʪʘʡʜʳ. ʉʦʣ ʩʝʙʝʧʪʽ ʘץʳ ʘסʨʘʤʳʥʜʘײץ

 ױʳʟʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [1]. ɼɼʉשʩʪʘʥʫ ʤʘײ ʘʥ ʥʦʨʤʘʣʘʨʳʥסʩʳʥʳʣײ

 ʪʳʥʫ ʥʦʨʤʘʩʳ ʪᴅʫʣʽʛʽʥʝ 65-100 ʛ  ʥʝʤʝʩʝײʪ שʫʳʟʜʳץʩʳʥʳʩʪʘʨʳ ʙʦʡʳʥʰʘ ʘײ

ʢʫʥʜʝʣʽʢʪʽ ץʦʣʜʘʥʳʣʘʪʳʥ ʪʘסʘʤʜʘʨʜʳ10-15% ש-ʳʥ ײץʨʘʫ ʢʝʨʝʢ. 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ᴇʥʽʤʜʝʨʜʽײץ שʨʘʤʳʥʘ ץʦʡʳʣסʘʥ ʬʦʨʤʘʣʜʳץ ʪʘʣʘʧʪʘʨʜʳ ʝʩʢʝʨʝ 

ʦʪʳʨʘ, ʘʨʥʘʡʳ ʙʘסʳʪʪʘסʳ ᴇʥʽʤʜʝʨʜʽײץ שʨʘʤʳʥʜʘסʳ ʘץʫʳʟʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ  

10%-ʜʘʥ ʢʝʤ ʙʦʣʤʘʫʳ ʢʝʨʝʢ. 

ɸץʫʳʟʜʘʨʜʳש ʝש ʤʘשʳʟʜʳ ʬʫʥʢʮʠʦʥʘʣʜʳ ץʘʩʠʝʪʪʝʨʽ: ʝʨʽʛʽʰʪʽʢ, 

ʜʠʩʧʝʨʩʪʽʢ ʞװʡʝʣʝʨʜʽ (ʵʤʫʣʴʩʠʷʣʘʨ, ʩʫʩʧʝʥʟʠʷʣʘʨ)ʞᴅʥʝ ʛʝʣʴʜʝʨʜʽ ʞʘʩʘʫ, 

ʘʜʛʝʟʠʷʣʳץ ʞᴅʥʝ ʨʝʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ (ʪײʪץʳʨʣʳסʳ, ʩʝʨʧʽʤʜʽʣʽʛʽ), ʳʣסʘʣ 

ʙʘʡʣʘʥʳʩʪʳʨʫʰʳ, ʤʘʡ ʙʘʡʣʘʥʳʩʪʳʨʫʰʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸɻ-ʥʳש ʧʽʩʢʝʥ 

ʰײʞʳץʪʘʨʜʳש ʬʫʥʢʮʠʦʥʘʣʜʳ-ʪʝʭʥʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ᴅʩʝʨʽʥ ʘʥʳץʪʘʫ װʰʽʥ 

ʳʣסʘʣ ʙʘʡʣʘʥʳʩʪʳʨסʳʰ, ʳʣסʘʣ ײʩʪʘסʳʰ ʞᴅʥʝ ʤʘʡ ײʩʪʘסʳʰ ץʘʙʽʣʝʪʪʪʝʨʽ 

ʘʥʳץʪʘʣʜʳ.  

ʂʝʩʪʝ 21 ï ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ץʦʩʳʧ ʞʘʩʘסʘʥ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ 

ʰײʞʳץʪʘʨʜʳש ʥʝʛʽʟʛʽ ʬʫʥʢʮʠʦʥʘʣʜʳ-ʪʝʭʥʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ  

 

 ʘʪʘʫʣʘʨʳ שʣʛʽʣʝʨʜʽת
ʂᴇʨʩʝʪʢʽʰʪʝʨ, % 

ʓɹפ ʓפױ ʄפױ 

ɹʘץʳʣʘʫ  װʣʛʽ 73,12Ñ0,36 69,12Ñ0,72 57,18Ñ0,51 

ʊᴅʞʽʨʠʙʝ 1 

ʇʦʨʪʫʣʘʢ ײʥʪʘסʳ 1%, ɸɻ 3% 
75,62Ñ0,84 73,97Ñ0,91 59,13Ñ0,83 

ʊᴅʞʽʨʠʙʝ 2 

ʇʦʨʪʫʣʘʢ ײʥʪʘסʳ 1%, ɸɻ 5% 
79,13Ñ0,62 80,03Ñ0,65 60,05Ñ1,01 
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ɾʘʥʫʘʨʪʝʢʪʝʩ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʪʘʨʳ ʢʝש ʪʘʨʘʣסʘʥ ʩʦʷ ʘץʫʳʟ 

ʠʟʦʣʷʪʪʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʞʦסʘʨʳ (ʝʢʽ-װʰ ʝʩʝ) ʳʣסʘʣ ײʩʪʘʫ ץʘʙʽʣʝʪʽʤʝʥ, 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʤʘʡ ײʩʪʘʫ ץʘʙʽʣʝʪʽʤʝʥ ʞᴅʥʝ ʩʫ-ʤʘʡ ʵʤʫʣʴʩʠʷʩʳʥʳש ʘʡʪʘʨʣʳץʪʘʡ 

ʞʦסʘʨʳ (4-8 ʝʩʝ) ʙʝʨʽʢʪʽʛʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ ʞᴅʥʝ ʩʦʷ ʘץʫʳʟʜʘʨʳʥʳש ʦʨʥʳʥʘ 

ʰײʞʳץ ʨʝʮʝʧʪʫʨʘʣʘʨʳʥʜʘ ץʦʣʜʘʥʳʣʫʳ ʤװʤʢʽʥ.  

ʊᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʽש ʬʫʥʢʮʠʦʥʘʣʜʳ-ʪʝʭʥʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ ʪᴇʤʝʥʜʝ 

ʙʝʨʽʣʛʝʥ (ʩʫʨʝʪ 16). 

 

 
 

ʉʫʨʝʪ 16 ï  ɹʘץʳʣʘʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʽש ʬʫʥʢʮʠʦʥʘʣʜʳ- 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ 

 

ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥʳץ שʦʩʳʣʫʳ ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʝʛʽ ʳʣסʘʣ  

ʙʘʡʣʘʥʳʩʪʳʨʫ ץʘʙʽʣʝʪʽʥʽש ʞʦסʘʨʳʣʘʫʳʥʘ ᴅʢʝʣʝʜʽ ʞᴅʥʝ ʦʩʳʣʘʡʰʘ ᴇʥʽʤʥʽש 

ʞʦסʘʨʳ ʰʳסʳʤʜʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɹʝʨʽʣʛʝʥ ʥᴅʪʠʞʝʣʝʨ ʙʦʡʳʥʰʘ ʘץʫʳʟ 

ʛʠʜʨʦʣʠʟʘʪʳ 5% ʤᴇʣʰʝʨʽʥʜʝ  ץʦʩʳʣסʘʥ ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʝ ᴇʥʽʤʥʽש ʰʳסʳʤʳ  

ʘʨʪʘʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ ʳʣסʘʣʜʳש ʢᴇʧ ʙᴇʣʽʛʽʥ 

ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥʜʳסʳʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ, ʪʘʙʠסʠ ʝʪ ץʦʩʧʘʣʘʨʳʥʳש ʝʨʽʛʽʰʪʽʛʽ, 

ʵʤʫʣʴʛʠʨʣʝʫ ʞᴅʥʝ ʛʝʣʴʜʝʫ ץʘʙʽʣʝʪʽ ʩʠʷץʪʳ ʤʘשʳʟʜʳ ץʘʩʠʝʪʪʝʨʽʥʝ ʠʝ ʞᴅʥʝ 

ʜʘʡʳʥ ᴇʥʽʤʥʽש ʢᴇʙʝʶʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ɼʘʡʳʥ ᴇʥʽʤ װʣʛʽʣʝʨʽʥʽש ʤʠʥʝʨʘʣʜʳ ײץʨʘʤʳ ʟʝʨʪʪʝʣʜʽ. ʄʠʥʝʨʘʣʜʳ ʟʘʪʪʘʨ 

ʝʪ ᴇʥʽʤʜʝʨʽʥʽש ʤʘשʳʟʜʳ ײץʨʘʤʜʘʩ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɼʘʡʳʥ ʝʪ ᴇʥʽʤʜʝʨʽʥʽש 

 ʪʘʣʜʳ, ʟʝʨʪʪʝʫץʘʪʘʨ ʤʠʥʝʨʘʣʜʘʨ ʘʥʳץʘʞʝʪʪʽ ʙʽʨץ ʟʘʩʳʥʘסʨʘʤʳʥʜʘ ʘʜʘʤ ʘײץ

ʥᴅʪʠʞʝʣʝʨʽ 22- ʰʽ ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. 
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ʓɹפ ʓפױ ʄפױ 

ɹʘץʳʣʘʫ  װʣʛʽʩʽ ʊᴅʞʽʨʠʙʝ 1 ɸɻ 3% , ʧʦʨʪʫʣʘʢ 1%   

ʊᴅʞʽʨʠʙʝ 2 ɸɻ 5% , ʧʦʨʪʫʣʘʢ 1%   
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ʂʝʩʪʝ 22 ï   ɹʘץʳʣʘʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʽש ʤʠʥʝʨʘʣʜʳ ײץʨʘʤʳ 
 

ʄʠʥʝʨʘʣʜʳ 

ʟʘʪʪʘʨ 

ɹʘץʳʣʘʫ 

ʄɽʄʉʊ 

23670- 

2019 

ʊᴅʞʽʨʠʙʝ 1 

ʇʦʨʪʫʣʘʢ 

 ,ʳ 1%סʥʪʘײ

ɸɻ 3% 

ʊᴅʞʽʨʠʙʝ 2 

ʇʦʨʪʫʣʘʢ 

 ,ʳ 1%סʥʪʘײ

ɸɻ 5% 

ɽʛʜʝ, ץʘʨʪ 

ʘʜʘʤʜʘʨʜʳש 

ʪᴅʫʣʽʢʪʽʢ 

-ʘʪʪʘʥסʘʥʘץ

ʜʳʨʫ 

ʤᴇʣʰʝʨʽ, % 

ɻʝʨʦʜʠʝʪʠʢʘ-

ʣʳץ ᴇʥʽʤ 

 ʨʘʤʳʥʘײץ

  ʦʡʳʣʘʪʳʥץ

ʪʘʣʘʧʪʘʨ, 

100 ʛ-ʜʘ 

ʂʘʣʴʮʠʡ, ʤʛ 12,45Ñ0,05 12,75Ñ0,03 12,95Ñ0,08 1-2 240 ï 480 

ʂʘʣʠʡ, ʤʛ 
351,91Ñ0,2

5 
355,65Ñ1,03 363,37Ñ0,62 14-15 500ï1000 

ʄʘʛʥʠʡ, ʤʛ 21,05Ñ0,05 21,12Ñ0,10 21,30Ñ0,08 6-7 80ï90 

ʊʝʤʽʨ, ʤʛ 1,31Ñ0,05 1,28Ñ0,02 1,19Ñ0,03 
13-15 

 

2,0-2,5 

 

ʄʳʨʳ,h ʤʛ 3,61Ñ0,08 3,68Ñ0,05 3,74Ñ0,09 30-40 2,0ï3,0 

ʌʦʩʬʦʨ, ʤʛ 
175,76Ñ1,0

3 
178,28Ñ1,12 183,19Ñ1,31 14-16 

240 ï 480 

 

 

ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥʳש ʧʘʡʳʟʜʳץ ץʘʪʳʥʘʩʳʥʳש ʞʦסʘʨʳʣʘʫʳʤʝʥ ʞᴅʥʝ 

ʧʦʨʪʫʣʘʢ ץʦʩʳʣʫʳʤʝʥ ʜʘʡʳʥ hײʞʳץ ᴇʥʽʤʜʝʨʽʥʽײץ שʨʘʤʳʥʜʘ ʤʠʥʝʨʘʣʜʘʨʜʳש 

ʤᴇʣʰʝʨʽ ʘʨʪʘʜʳ. ɸʪʘʧ ʘʡʪץʘʥʜʘ,  ʙʘץʳʣʘʫסʘ ץʘʨʘסʘʥʜʘ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ 3%  

ʞᴅʥʝ  5% ץʦʩʳʣסʘʥ ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʝʛʽ ʢʘʣʴʮʠʡ ʤᴇʣʰʝʨʽ 2,4 % ʞᴅʥʝ 4 %-סʘ, 

ʬʦʩʬʦʨ 1,4 % ʞᴅʥʝ 4 %-סʘ ʩᴅʡʢʝʩʽʥʰʝ ʘʨʪʪʳ. ɿʝʨʪʪʝʣʝʪʽʥ װʣʛʽʣʝʨʜʽש ʜᴅʨʫʤʝʥʜʽʢ 

 .ʨʘʤʳ ʟʝʨʪʪʝʣʜʽ (ʢʝʩʪʝ 23)ײץ

 

ʂʝʩʪʝ 23 ï ɹʘץʳʣʘʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʽש ʜᴅʨʫʤʝʥʜʽʢ ײץʨʘʤʳ 

  

ɼᴅʨʫʤʝʥʜʝʨ 

ɹʘץʳʣʘʫ 

ʄɽʄʉʊ 

23670- 2019 

ʊᴅʞʽʨʠʙʝ 1 

ʇʦʨʪʫʣʘʢ 

 ,ʳ 1%סʥʪʘײ

 ɸɻ 3%  

ʊᴅʞʽʨʠʙʝ 2 

ʇʦʨʪʫʣʘʢ 

  ,ʳ 1%סʥʪʘײ 

ɸɻ 5% 

ɽʛʜʝ, ץʘʨʪ 

ʘʜʘʤʜʘʨʜʳש 
ʪᴅʫʣʽʢʪʽʢ 

 ʘʪʪʘʥʜʳʨʫסʘʥʘץ

ʤᴇʣʰʝʨʽ, % 

ɺ1 (ʪʠʘʤʠʥʭʣʦʨʠʜ), ʤʛ/100ʛ 0,300Ñ0,060 0,415Ñ0,083 0,314Ñ0,063 20-30 

ɺ2 (ʨʠʙʦʬʣʘʚʠʥ), ʤʛ/100ʛ 0,115Ñ0,048 0,120Ñ0,050 0,136Ñ0,057 8-9 

ɺ6 (ʧʠʨʠʜʦʢʩʠʥ), ʤʛ/100ʛ 0,046Ñ0,009 0,055Ñ0,011 0,068Ñ0,014 2-3 

ɺ3 (ʧʘʥʪʦʪʝʥ ץʳʰץʳʣʳ), 

ʤʛ/100ʛ 
0,085Ñ0,017 0,130Ñ0,026 0,123Ñ0,025 4-6 

ɺ5 (ʥʠʢʦʪʠʥ ץʳʰץʳʣʳ), 

ʤʛ/100ʛ 
0,006Ñ0,001 0,042Ñ0,007 0,044Ñ0,001 0,2-0,3 

ɽ (ʪʦʢʦʬʝʨʦʣ), ʤʛ/100ʛ - 0,48Ñ0,05 0,47Ñ0,03 3 
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ɹʘʨʣʳץ ʟʝʨʪʪʝʣʝʪʽʥ װʣʛʽʣʝʨ װʰʽʥ  ʜᴅʨʫʤʝʥʜʽʢ  ײץʨʘʤʳ  ʰʘʤʘʣʳ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʳ ʩʘʥʘʤʘסʘʥʜʘ ʙʽʨʜʝʡ ʰʝʢʪʝʨʜʝ ʙʦʣʜʳ. ɼᴅʨʫʤʝʥʜʽʢ ײץʨʘʤʜʳ 

ʟʝʨʪʪʝʫ ɺ5 ʤᴅʥʜʝʨʽʥʽש ʘʡʪʘʨʣʳץʪʘʡ ᴇʩʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ʊᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʛʝ 

ʧʦʨʪʫʣʘʢ ײʥʪʘסʳʥ  ץʦʩʫ ʪʦʢʦʬʝʨʦʣ ʤᴇʣʰʝʨʽʥʝ ᴅʩʝʨ ʝʪʪʽ ʞᴅʥʝ 0,48Ñ0,05 

(ʪᴅʞʽʨʠʙʝ 1) ʞᴅʥʝ 0,47Ñ0,03 ʤʛ/100ʛ (ʪᴅʞʽʨʠʙʝ 2) ʙʦʣʜʳ.  

 

3.3 ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʽש ʨʝʮʝʧʪʫʨʘʩʳʥ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʫ 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץʪʘʨʜʳש ʦשʪʘʡʣʳ ʨʝʮʝʧʪʫʨʘʩʳ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʩʳʥ 

ʞʦʙʘʣʘʫ ʤʘץʩʘʪʳʥʜʘ ᴇʥʽʤʥʽײץ שʨʘʤʳʥʜʘסʳ ʰʠʢʽʟʘʪ ʤᴇʣʰʝʨʽ ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ 

ʙʘסʘʣʘʫʳʥʘ, ʘץʫʳʟʜʘʨʜʳש, ʤʘʡʣʘʨʜʳש, ʢᴇʤʽʨʩʫʣʘʨʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʪʝʨʽ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ᴅʩʝʨ ʝʪʫ ʬʘʢʪʦʨʣʘʨʳ  ʵʢʩʧʝʨʠʤʝʥʪʪʽ ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʬʘʢʪʦʨʣʳץ ʞʦʩʧʘʨʣʘʫ ᴅʜʽʩʽʤʝʥ ʟʝʨʪʪʝʣʜʽ [174-175]. 

ʂᴇʨʩʝʪʢʽʰʪʝʨ (ʬʘʢʪʦʨʣʘʨ) ʞװʡʝʩʽʥ ײץʨʫ ʢʝʟʽʥʜʝ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ 

ʧʽʩʽʨʽʣʛʝʥ ʰײʞʳץʪʳש ʩʘʧʘʩʳʥʘ (Y1 - ɸץʫʳʟ, %; Y2 - ʄʘʡ,%; Y3 - ʂᴇʤʽʨʩʫ, %; 

Y4 - ʆʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʙʘסʘʣʘʫ, ʙʘʣʣ) װʰ ʬʘʢʪʦʨʜʳש ᴅʩʝʨʽ ʟʝʨʪʪʝʣʜʽ: ʩʠʳʨ ʝʪʽ 

ʤᴇʣʰʝʨʽ (ʍ1), ᴇʩʽʤʜʽʢ ץʦʩʧʘʩʳʥʳש ʤᴇʣʰʝʨʽ (ʍ2), ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥʳש 

ʤᴇʣʰʝʨʽ (ʍ3) (ʢʝʩʪʝ 24). 

 

ʂʝʩʪʝ 24 ï ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ʘʡʥʳʤʘʣʳ ʬʘʢʪʦʨʣʘʨ,r ʦʣʘʨʜʳש ʚʘʨʠʘʮʠʷ 

ʠʥʪʝʨʚʘʣʜʘʨʳ ʞᴅʥʝ ʰʝʢʪʽ ʤᴅʥʜʝʨʽ 

 

ɸʡʥʳʤʘʣʳ ʬʘʢʪʦʨʣʘʨ ɹʝʣʛʽʣʝ

ʫʣʝʨ 

ɼʝשʛʝʡʣʝʨ ɺʘʨʠʘʮʠʷ 

ʘʨʘʣʳסʳ -1 0 1 

ʉʠʳʨ ʝʪʽ ʤᴇʣʰʝʨʽ, % ʍ1 82 84 86 2 

ᴆʩʽʤʜʽʢ ץʦʩʧʘʩʳʥʳש ʤᴇʣʰʝʨʽ,% ʍ2 0,5 1 1,5 0,5 

ɸץʫʳʟʜʳץ ʛʠʜʨʦʣʠʟʘʪ ʤᴇʣʰʝʨʽ,% ʍ3 3 5 7 2 

 

ʊᴅʞʽʨʠʙʝʣʝʨʜʽש ʪʦʣʳװ ץʰ ʬʘʢʪʦʨʣʳ ʞʦʙʘʩʳ ʙʦʡʳʥʰʘ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ 

ʧʽʩʽʨʽʣʛʝʥ ʰײʞʳץʪʳש ʩʘʧʘʣʳץ ʧʨʦʮʝʩʽʥʝ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʜʽ. 

ʊʦʣʳץ ʬʘʢʪʦʨʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʝ ʘʣʳʥסʘʥ ʨʝʛʨʝʩʩʠʷ ʪʝשʜʝʫʽ ʙʽʨʽʥʰʽ ʜᴅʨʝʞʝʣʽ 

ʢᴇʧʤװʰʝ (1) ʪװʨʽʥʜʝ ᴇʨʥʝʢʪʝʣʝʜʽ: 

  

ώὼȟȣȟὼ ὦ В ὦὼ В ὦὼ В ὦὼὼȟ                                (10) 

 

(10) ʪʝשʜʝʫʜʝʛʽ iÍj װʰʽʥ ʝʢʽʥʰʽ ʨʝʪʪʽ ʍiXj ʤװʰʝʣʝʨʽ ᴅʩʝʨʣʝʨʽʥ, ʷסʥʠ ʍi ʞᴅʥʝ Xj 

ʙʽʨʣʝʩʢʝʥ ᴅʨʝʢʝʪʽʥʽש Y1,Y2,Y3 ʞᴅʥʝ Y4 ʤᴅʥʽʥʝ ʩʳʟʳץʪʳץ ᴅʩʝʨʣʝʨʽʥʝ ץʦʩʳʤʰʘ, 

ʞᴅʥʝ i=j װʰʽʥ ʍiXj ʪʝʨʤʠʥʜʝʨʽ (ʷסʥʠ ὼ - ʘʨʛʫʤʝʥʪʪʝʨʜʽש ʢʚʘʜʨʘʪʪʘʨʳ) - i-ʰʽ 

ʘʨʛʫʤʝʥʪ ᴇʟʛʝʨʛʝʥ ʢʝʟʜʝ Y ᴇʟʛʝʨʽʩʽʥʽש ʩʳʟʳץʪʳ ʝʤʝʩ ʙʦʣʫʳ. 
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ɹײʣ ʞʘסʜʘʡʜʘ ʟʝʨʪʪʝʣʝʪʽʥ ʢᴇʨʩʝʪʢʽʰʢʝ, ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʧʽʩʽʨʽʣʛʝʥ ʰײʞʳץʪʳש 

ʩʘʧʘʩʳʥʘ i-ʰʽ ʬʘʢʪʦʨʜrש ᴅʩʝʨʽ (10) ʨʝʛʨʝʩʩʠʷ ʪʝשʜʝʫʽʥʽש ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʤʝʥ 

ʙʘסʘʣʘʥʘʜʳ. 

ɹʽʟʜʽש ʟʝʨʪʪʝʫʽʤʽʟʜʝ ʨʝʪʪʝʣʝʪʽʥ ʧʘʨʘʤʝʪʨʣʝʨʣʝʨʜʝʥ ὣ Ὢὼȟὼȟ ὼ ȟὭ
ρȟςȟσ ʪײʨʘʪʳʥ ʬʫʥʢʮʠʷʩʳʥʳש ʬʦʨʤʘʩʳ ʙʝʣʛʽʩʽʟ. ʂᴇʧʬʘʢʪʦʨʣʳ ʪᴅʞʽʨʠʙʝʣʽʢ 

ʞʦʙʘʥʳ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ᴅʜʝʪʪʝʛʽʜʝʡ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʧʽʩʽʨʽʣʛʝʥ 

ʰײʞʳץʪʘʨʜʳש ʩʘʧʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʧʨʦʮʝʩʽʥʽש ʙײʨʳʥ ʘʡʪʳʣסʘʥ ʩʳʟʳץʪʳ 

ʝʤʝʩʪʽʛʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʨʝʛʨʝʩʩʠʷ ʪʝשʜʝʫʽ ʝʢʽʥʰʽ ʜᴅʨʝʞʝʣʽ ʢᴇʧʤװʰʝ ʪװʨʽʥʜʝ 

 ץʞʝʪʢʽʣʽʢʪʽ ʩʘʥʳʤʝʥ ʛʝʨʦʜʠʝʪʠʢʘʣʳ שʢʪʝʣʝʨʽʥʽװʘʥ. ʊᴅʞʽʨʠʙʝ ʥסʩʳʥʳʣײ

ʧʽʩʽʨʽʣʛʝʥ ʰײʞʳץʪʘʨʜʳש ʩʘʧʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʧʨʦʮʝʩʽʥʽש ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʽʥ 

ʟʝʨʪʪʝʣʝʪʽʥ ʧʘʨʘʤʝʪʨʣʝʨʜʽש ʪʦʣʳץ ʢʚʘʜʨʘʪʪʳץ ʬʫʥʢʮʠʷʩʳ ʪװʨʽʥʜʝ ʝʩʝʧʪʝʫʛʝ 

ʙʦʣʘʜʳ. 

ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʤᴅʣʽʤʝʪʪʝʨ ʤʝʥ ʝʩʝʧʪʝʫʣʝʨ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ 

ʧʨʛʨʘʤʤʘʣʘʨʳʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʢʦʤʧʴʶʪʝʨʜʝ ʞװʨʛʽʟʽʣʜʽ: Statistica 12 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ʧʨʦʛʨʘʤʤʘ ʧʘʢʝʪʪʝʨʽ. ʉʦʥʜʘʡ-ʘץ Excel Office ʧʨʦʛʨʘʤʤʘʩʳʥʳש 

çɼʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫè ץʦʩʳʤʰʘʩʳ ʪʘשʜʘʣסʘʥ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʙʘסʘʣʘʫסʘ, 

ʟʝʨʪʪʝʣʝʪʽʥ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʪʘʨʘʣʫ ʟʘשʜʳʣʳץʪʘʨʳ ʪʫʨʘʣʳ ʛʠʧʦʪʝʟʘʥʳ ʪʘʣʜʘʫסʘ 

ʞᴅʥʝ ʪʝʢʩʝʨʫʛʝ, ʛʨʘʬʠʢʪʝʨ ʤʝʥ ʨʝʛʨʝʩʩʠʷ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ײץʨʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʪʽʥ (10) ʨʝʛʨʝʩʩʠʷ ʪʝשʜʝʫʽ ʘʨץʳʣʳ ʘʥʳץʪʘʣʘʜʳ [176-178].  

ʄʦʜʝʣʴ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʽ(1) ש ʦשʪʘʡʣʳ ʞʠʳʥʪʳסʳʥ ʪʘשʜʘʫ Statistika 12.0 

 ʳʣʳץʦʣʜʘʥʫ ʘʨץ ʢᴇʤʝʛʽʤʝʥ ʩʘʪʳʣʳ ʨʝʛʨʝʩʩʠʷ ᴅʜʽʩʪʝʨʽʥ שʦʣʜʘʥʙʘʣʳ ʧʘʢʝʪʽʥʽץ

ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. ɽש ʢʝש ʪʘʨʘסʘʥ ʞᴅʥʝ ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨ: Forward, Backward ʠ 

Stepwise. 

Forward ᴅʜʽʩʽʥʜʝ ʧʨʦʮʝʜʫʨʘ ʝʰץʘʥʜʘʡ ʪᴅʫʝʣʩʽʟ ʘʡʥʳʤʘʣʳʣʘʨʜʳ 

 שʜʝ ʘʨʛʫʤʝʥʪʪʝʨʜʽשʳ ʢʝʟʝץʣʛʽʩʽʥʝʥ ʙʘʩʪʘʣʘʜʳ. ɹʘʩʪʘʧװ ʘʤʪʳʤʘʡʪʳʥ ʨʝʛʨʝʩʩʠʷץ

ʪʦʣʳץ ʞʠʳʥʪʳסʳʥʘʥ ʝװ שʣʢʝʥ ʽʰʽʥʘʨʘ ʢʦʨʨʝʣʷʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ ʙʘʨ ʘʡʥʳʤʘʣʳ 

ʪʘשʜʘʣʘʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʪᴅʫʝʣʜʽ ʘʡʥʳʤʘʣʳʤʝʥ ʝש ʞʦסʘʨʳ ʽʰʽʥʘʨʘ ʢʦʨʨʝʣʷʮʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ ʙʘʨ ʘʡʥʳʤʘʣʳʣʘʨ ʘץʳʨסʳ ʨʝʛʨʝʩʩʠʷ ʪʝשʜʝʫʽʥʝ ʢʝʟʝש-

ʢʝʟʝשʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʳʣʘʜʳ. 

Backward ᴅʜʽʩʽ (ʘʣʳʧ ʪʘʩʪʘʫ ᴅʜʽʩʽ ʥʝʤʝʩʝ çʢʝʨʽ ᴅʜʽʩè) װʣʛʽʜʝʥ 

ʘʡʥʳʤʘʣʳʣʘʨʜʳ ʙʽʨ-ʙʽʨʜʝʥ ʰʳסʘʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʇʨʦʮʝʜʫʨʘ ʙʘʨʣʳץ 

ʪᴅʫʝʣʩʽʟ ʘʡʥʳʤʘʣʳʣʘʨʜʳ ץʘʤʪʠʪʳʥ ʨʝʛʨʝʩʩʠʷ װʣʛʽʩʽʥʝʥ ʙʘʩʪʘʣʘʜʳ. ʄʘשʳʟʜʳ 

ʝʤʝʩ ʘʨʛʫʤʝʥʪʪʝʨʜʽ ʘʣʳʧ ʪʘʩʪʘʫ װʰʽʥ ʞʝʢʝ F-Remove ʢʨʠʪʝʨʠʡʽ 

ʧʘʡʜʘʣʘʥʳʣʘʜʳ. 

 ʨʜʝװʳ ʘʡʥʳʤʘʣʳʥʳ ʜᴅʡʝʢʪʽ ʪסᴅʜʽʩ Stepwise ʨʝʛʨʝʩʩʠʷʜʘ ץʘʜʘʤʜʳפ

 ʪʳץʘ ʽʣʛʝʨʽʣʝʫ ᴅʜʽʩʽ ʩʠʷסʨʘʜʳ. Stepwise ᴅʜʽʩʽ ʘʣײʦʩʫʜʘʥ ʞᴅʥʝ/ʥʝʤʝʩʝ ʞʦʶʜʘʥ ʪץ

ʞʦʙʘʣʘʥסʘʥ, ʙʽʨʘץ ᴅʨ ץʘʜʘʤʥʘʥ ʢʝʡʽʥ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ ץʦʣʜʘʥʳʣʳʧ ʞʘʪץʘʥ 

ʘʡʥʳʤʘʣʳʣʘʨ Backward ᴅʜʽʩʽ ʘʨץʳʣʳ ʟʝʨʪʪʝʣʝʜʽ. 

-ʘʥ ɓסʥᴅʪʠʞʝʩʽʥʜʝ ʩʪʘʥʜʘʨʪʪʘʣ שʘʜʘʤʜʳ Forward ʧʨʦʮʝʜʫʨʘʩʳʥʳפ

ʢʦʵʬʬʠʮʝʥʪʪʝʨ, ʪʘʙʠסʠ ʤʘʩʰʪʘʙʪʳ ʨʝʛʨʝʩʩʠʷ b-ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ, ʦʣʘʨʜʳש 

ʤʘשʳʟʜʳʣʳסʳʥ ʪʝʢʩʝʨʫ װʰʽʥ ʉʪʴʶʜʝʥʪʪʽש t-ʪʝʩʪʪʝʨʽ ʞᴅʥʝ p ʳץʪʠʤʘʣʜʳץʪʳש 

ʩʝʥʽʤʜʽʣʽʢ ʜʝשʛʝʡʣʝʨʽ ʝʩʝʧʪʝʣʜʽ (25 ʢʝʩʪʝ). 
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ʄʦʜʝʣʴʛʝ ʘʡʥʳʤʘʣʳʣʘʨʜʳ, ʩʦʥʜʘʡ-ʘץ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʣʝʨʜʽ ʞᴅʥʝ ʦʣʘʨʜʳש 

ʮʝʥʪʨʣʝʥʛʝʥ ʤᴅʥʜʝʨʽʥʽש ʢʚʘʜʨʘʪʪʘʨʳʥ ʝʥʛʽʟʫ 25-ʰʽ ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ 

ʨʝʛʨʝʩʩʠʷ ʧʨʦʮʝʜʫʨʘʩʳʥʳץ שʘʜʘʤʜʘʨʳʥʳש ʩᴅʡʢʝʩ ʩʘʥʳʥʜʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. 

ʇʨʦʮʝʜʫʨʘʥʳש ᴅʨʙʽʨ ʢʝʟʝשʽʥʜʝ ʙʘʨʣʳץ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨ ʤʝʥ 

ʧʘʨʘʤʝʪʨʣʝʨ ʧʽʩʽʨʽʣʛʝʥ ʰײʞʳץʪʘʨʜʳש ʩʘʧʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʙʘסʘʣʘʫ װʣʛʽʣʝʨʽ 

ʘʡʪʘ ʝʩʝʧʪʝʣʽʧ, ʪʘʣʜʘʫ ʞʘʩʘʣʜʳ. 25-ʰ̔ץ  ʢʝʩʪʝʜʝʛʽ ʩʪʘʥʜʘʨʪʪʘʣסʘʥ ɓ 

ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ ʪᴅʫʝʣʩʽʟ ʘʡʥʳʤʘʣʳʣʘʨʜʳש ʤʘשʳʟʜʳʣʳסʳʥ ʢᴇʨʩʝʪʝʜʽ. 

Microsoft Excel 2013 ʞᴅʥʝ Statistika 12.0 ʧʨʦʛʨʘʤʤʘʣʳץ ʧʘʢʝʪʽʥ ʧʘʡʜʘʣʘʥʘ 

ʦʪʳʨʳʧ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʜʝʨʝʢʪʝʨʜʽ ʤʘʪʝʤʘʪʠʢʘʣʳץ ᴇשʜʝʫ ʞᴅʥʝ ʝʣʝʫʩʽʟ 

ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʜʽ ʞʦʶ ʥᴅʪʠʞʝʩʽʥʜʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʬʘʢʪʦʨʣʘʨʜʳש (Y1, Y2, Y3, 

Y4) ʩʘʧʘסʘ ʪᴅʫʝʣʜʽʣʽʛʽʥ ʙʘʨʘʙʘʨ ʩʠʧʘʪʪʘʡʪʳʥ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʧʽʩʽʨʽʣʛʝʥ 

ʰײʞʳץʪʘʨʜʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש (ʍ1, ʍ2 , ʍ3) ʨʝʛʨʝʩʩʠʷ ʪʝשʜʝʫʣʝʨʽ ʘʣʳʥʜʳ. 

 

ʂʝʩʪʝ 25 - ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʧʽʩʽʨʽʣʛʝʥ ʰײʞʳץʪʘʨʜʳש ʨʝʛʨʝʩʩʠʷʣʳץ 

ʪʝשʜʝʫʣʝʨʽʥʽש ʧʘʨʘʤʝʪʨʣʝʨʽ  
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ʄʦʜʝʣʴʜʽײץ שʨʳʣʳʤʳʥ 25-ʰ ̔ʢʝʩʪʝʜʝʛʽ b-ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, 

ʙʽʟ ʢʝʣʝʩʽ ʢᴇʨʩʝʪʢʽʰʪʝʨ װʰʽʥ ʢʝשʝʡʪʽʣʛʝʥ ʪװʨʜʝ ʙʽʨʥʝʰʝ ʨʝʛʨʝʩʩʠʷ ʪʝשʜʝʫʣʝʨʽʥ 

ʞʘʟʘ ʘʣʘʤʳʟ: 

 

Y1 = -0,080278 + 0,203611*X1 - 0,495556*X2 + 0,502500*X3                    (11) 

Y2 = 83,63639 - 0,82778*X1 - 0,98778*X2 - 0,59750*X3                     (12) 

Y3 = -0,299537 + 0,034722*X1 + 0,338889*X2 + 0,001389*X3                    (13) 

Y4 = 5,691667 - 0,211111*X2 - 0,147222*X3                      (14) 

ɼʝʨʙʠʥ-ʋʦʪʩʦʥ d-ʢʨʠʪʝʨʠʽ ʢᴇʤʝʛʽʤʝʥ ʪᴅʫʝʣʩʽʟʜʽʢʪʽ ʪʝʢʩʝʨʝʤʽʟ: 

 

                                            Ὠ
В

В
                                                             (15) 

 

Y1 ï ɸץʫʳʟʜʳס-1% שʘ ײʣסʘʶʳ X1- ʉʠʳʨ ʝʪʽ ʤᴇʣʰʝʨʽ 0,20% -סʘ, ʍ3 - 

ɸץʫʳʟʜʳץ ʛʠʜʨʦʣʠʟʘʪ ʤᴇʣʰʝʨʽ 0,50% -סʘ ʘʨʪʫʳʥʘ, ʘʣ ʍ2 - ᴆʩʽʤʜʽʢ ץʦʩʧʘʩʳʥʳש 

ʤᴇʣʰʝʨʽ 0,50% -סʘ ʘʟʘʶʳʥʘ ᴅʢʝʣʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

Y2 ï ʄʘʡʜʳס-1% שʘ ײʣסʘʶʳ ʍ3 - ɸץʫʳʟʜʳץ ʛʠʜʨʦʣʠʟʘʪ ʤᴇʣʰʝʨʽ 0,60% -

 שʦʩʧʘʩʳʥʳץ ʘ ʞᴅʥʝ ʍ2 - ᴆʩʽʤʜʽʢס- ʘ ʞᴅʥʝ X1- ʉʠʳʨ ʝʪʽ ʤᴇʣʰʝʨʽ 0,83%ס

ʤᴇʣʰʝʨʽ 0,99% -סʘ ʘʟʘʶʳʥʘ ᴅʢʝʣʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

Y3 ï ʂᴇʤʽʨʩʫʜʳס-1% שʘ ײʣסʘʶʳ X1- ʉʠʳʨ ʝʪʽ ʤᴇʣʰʝʨʽ 0,03% -סʘ, ʘʣ ʍ2 - 

ᴆʩʽʤʜʽʢ ץʦʩʧʘʩʳʥʳש ʤᴇʣʰʝʨʽ 0,34% -סʘ ʞᴅʥʝ ʍ3 - ɸץʫʳʟʜʳץ ʛʠʜʨʦʣʠʟʘʪ 

ʤᴇʣʰʝʨʽ 0,001% -סʘ ʘʨʪʫʳʥʘ ᴅʢʝʣʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

Y4 ï ʆʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʙʘסʘʣʘʫʜʳס-1% שʘ ᴇʩʫʽ ʍ3 - ɸץʫʳʟʜʳץ 

ʛʠʜʨʦʣʠʟʘʪ ʤᴇʣʰʝʨʽ 0,15% -סʘ ʞᴅʥʝ ʍ2 - ᴆʩʽʤʜʽʢ ץʦʩʧʘʩʳʥʳש ʤᴇʣʰʝʨʽ 0,21% -

 .ʘ ʘʟʘʶʳʥʘ ᴅʢʝʣʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽס

25-ʰ̔ ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʢʨʠʪʝʨʠʡʣʝʨʜʽש ʤᴅʥʜʝʨʽ 95% 

ʩʝʥʽʤʜʽʣʽʢ ʳץʪʠʤʘʣʜʳסʳʤʝʥ ʘʣʳʥסʘʥ ʨʝʛʨʝʩʩʠʷ ʪʝשʜʝʫʣʝʨʽ ʩʠʳʨ ʝʪʽ ʤᴇʣʰʝʨʽ, 

ᴇʩʽʤʜʽʢ ץʦʩʧʘʩʳʥʳש ʤᴇʣʰʝʨʽ ʞᴅʥʝ ʘץʫʳʟʜʳץ ʛʠʜʨʦʣʠʟʘʪ ʤᴇʣʰʝʨʽ ʟʝʨʪʪʝʣʝʪʽʥ 

Y1,Y2  ʞᴅʥʝ Y4 ʧʘʨʘʤʝʪʨʣʝʨʽʥʽש ᴅʩʝʨʽʥ ʩʝʥʽʤʜʽ ʞᴅʥʝ ʙʘʨʘʙʘʨ ʩʠʧʘʪʪʘʡʪʳʥʳʥ 

ʢᴇʨʩʝʪʝʜʽ. 

ʂᴇʧʪʽʢ ʢʦʨʨʝʣʷʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש (R = 0,8322 ï 0,9566) ʝʜᴅʫʽʨ ʞʦסʘʨʳ 

ʤᴅʥʜʝʨʽ ʘʣʳʥסʘʥ Y1,Y2 ʞᴅʥʝ Y4 ʙʘץʳʣʘʥʘʪʳʥ ʧʘʨʘʤʝʪʨʣʝʨʽ ʘʨʘʩʳʥʜʘסʳ ᴇʪʝ 

ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ ʢᴇʨʩʝʪʝʜʽ. ɼʝʪʝʨʤʠʥʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ (R
2
 = 0,6927 ï 

0,9152) ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʜʝʨʝʢʪʝʨʜʝʛʽ ʩᴅʡʢʝʩ ʞʘʫʘʧʪʳש ʚʘʨʠʘʮʠʷʩʳʥʳ69,3% ש - 

  .ʘ ᴇʟʛʝʨʫʽʥ ʩʠʧʘʪʪʘʡʜʳס - 91,5%

F ʢʨʠʪʝʨʠʡ ʩʳʥʘסʳʥʳש ʤᴅʥʜʝʨʽ, ʩᴅʡʢʝʩʽʥʰʝ, 17,284 - 82,726-ʢʝ ʪʝש, 

ʝʩʝʧʪʝʣʛʝʥ ʤᴅʥʜʽʢ ʜʝשʛʝʡʣʝʨʽ p < 0,000001 ʘʣʳʥסʘʥ ʪʝשʜʝʫʣʝʨʜʽש ʞʝʪʢʽʣʽʢʪʽ 

ʞʦסʘʨʳ ʞʫʳץʪʘʫ ʤװʤʢʽʥʜʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. (2), (3) ʞᴅʥʝ (5) ʪʝשʜʝʫʣʝʨʽʥʽש 

ʨʝʛʨʝʩʩʠʷ ץʘʣʜʳץʪʘʨʳ װʰʽʥ ʪʽʟʙʝʢʪʽ ʢʦʨʨʝʣʷʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ ᴅʣʩʽʟ ʞᴅʥʝ 

ʰʘʤʘʣʳ. Durbin-Watson d ʪʝʩʪʽʥʽש ʤᴅʥʜʝʨʽ ʜᴅʣʝʣʜʝʛʝʥʜʝʡ, ʩʝʨʠʷʣʳץ ʢʦʨʨʝʣʷʮʠʷ 

ʞʦץ ʜʝʧ ʙʦʣʞʘʫסʘ ʙʦʣʘʜʳ. ʆʩʳʣʘʡʰʘ, ʙʘץʳʣʘʥʘʪʳʥ ʧʘʨʘʤʝʪʨʣʝʨʜʽש ʩʝʥʽʤʜʽ 

ʞᴅʥʝ ʘʜʝʢʚʘʪʪʳ ʨʝʛʨʝʩʩʠʷ ʪʝשʜʝʫʣʝʨʽ (2), (3) ʞᴅʥʝ (5) ʘʣʳʥʜʳ, ʦʣʘʨ ʟʝʨʪʪʝʣʝʪʽʥ 

Y1,Y2 ʞᴅʥʝ Y4 ʧʘʨʘʤʝʪʨʣʝʨʽʥʝ ᴅʩʝʨ ʝʪʫʰʽ ʩʠʨr ʝʪʽ ʤᴇʣʰʝʨʽʥʽש, ᴇʩʽʤʜʽʢ 
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 ץʪʝʭʥʦʣʦʛʠʷʣʳ שʛʠʜʨʦʣʠʟʘʪ ʤᴇʣʰʝʨʽʥʽ ץʫʳʟʜʳץʞᴅʥʝ ʘ שʤᴇʣʰʝʨʽʥʽ שʦʩʧʘʩʳʥʳץ

ʧʨʦʮʝʩʽʥ ʞʝʪʢʽʣʽʢʪʽ ʪװʨʜʝ ʪʦʣʳץ ʩʠʧʘʪʪʘʡʜʳ. 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʧʽʩʽʨʽʣʛʝʥ ʰײʞʳץʪʘʨʜʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʤʝʥ ʦʣʘʨסʘ ᴅʩʝʨ 

ʝʪʝʪʽʥ ʬʘʢʪʦʨʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʪʘʣʜʘʡ ʦʪʳʨʳʧ, ʢᴇʧ ʞʘסʜʘʡʜʘ 

ʦʣʘʨʜʳש ʩʳʟʳץʪʳץ ʝʤʝʩ ʩʠʧʘʪʳ ʞװʨʛʽʟʽʣʛʝʥ ʪᴅʞʽʨʠʙʝʛʝ ʩᴅʡʢʝʩ ʘʥʳץʪʘʣʜʳ. 

ʂᴇʧ ᴇʟʛʝʨʤʝʣʽ ʪᴅʫʝʣʜʽʣʽʢʪʝʨʜʽ ʽʟʜʝʫ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʜʝʨʝʢʪʝʨʜʽש ʰʝʢʪʝʫʣʽ 

ʢᴇʣʝʤʽ ʞᴅʥʝ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʧʽʩʽʨʽʣʛʝʥ ʰײʞʳץʪʘʨʜʳש ʩʘʧʘʩʳʥʳש 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ װʰʽʥ ʨʝʛʨʝʩʩʠʷ ʬʫʥʢʮʠʷʣʘʨʳʥʳש ʪװʨʽʥʝ ץʘʪʳʩʪʳ ʘʧʨʠʦʨʣʳץ 

ʙʝʣʛʽʩʽʟʜʽʢ ʞʘסʜʘʡʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ʄײʥʜʘʡ ʞʘסʜʘʡʣʘʨʜʘ ʨʝʛʨʝʩʩʠʷ ʪʝשʜʝʫʽ 

ʝʢʽʥʰʽ ʜᴅʨʝʞʝʣʽ ʢᴇʧʤװʰʝ ʨʝʪʽʥʜʝ ʢᴇʨʩʝʪʽʣʝʜʽ. 

ʂᴇʧʢʦʤʧʦʥʝʥʪʪʽ ʬʘʢʪʦʨʣʘʨʜʳײץ שʨʘʤʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʝʪʽʥ 

ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץʪʘʨʜʳש ʩʘʧʘʩʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ᴅʨʝʢʝʪʽ 16-19 

ʩʫʨʝʪʪʝʨʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץʪʘʨʜʳש ʩʘʧʘʩʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʢᴇʨʩʝʪʽʣʛʝʥ 

ʤᴅʥʜʝʨʽʥʽש ʙʽʨʜʝʡ ʜʝשʛʝʡʣʝʨʽ װʰ ᴇʣʰʝʤʜʽ ʩʳʟʙʘʣʘʨʜʘ ʩʳʤ ʪʦʨʜʳ, ʪװʨʣʽ 

ʢᴇʣʝשʢʝʣʝʨʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʙᴇʣʝʢʪʝʣʛʝʥ. ɹʝʪʪʽʢ ʜʠʘʛʨʘʤʤʘʥʳש ʙײʣ 

ʵʣʝʤʝʥʪʪʝʨʽ ʙʽʨʜʝʡ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʜʝשʛʝʡʣʝʨ ʙʽʨʜʝʡ ʤʘסʳʥʘסʘ ʠʝ ʙʦʣʘʜʳ. 

 ʩʳץʞʘ שʝ שʦʩʧʘ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʽץ ʘʥ ʙʝʪʪʽʢ ʜʠʘʛʨʘʤʤʘסʨʳʣײפ

ʢʦʤʙʠʥʘʮʠʷʩʳʥ ʪʘʙʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʦʥʳ ץʦʣʜʘ ʙʘʨ ʤᴅʥʜʝʨʜʝʥ ʙʘʩץʘʰʘ 

ʘʥʳץʪʘʫ ץʠʳʥ. 

16-19-ʰ  r ʩʫʨʝʪʪʝʨʛʝ ʩᴅʡʢʝʩ, ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץʪʘʨʜʳש 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ װʰʽʥ (11)-(14) ʪʝשʜʝʫʣʝʨʽʤʝʥ ʩʠʧʘʪʪʘʣסʘʥ ʜᴇשʝʩ ʞᴅʥʝ ʦʡʳʩ 

ʙʝʪʪʝʨʽʥʽש ʪʝש ʜʝשʛʝʡʣʝʨʽʥʽש ʢʦʥʪʫʨ ʩʳʟʳץʪʘʨʳ ʢᴇʨʩʝʪʽʣʛʝʥ. ɹײʣ ʩʳʟʙʘʣʘʨ ᴅʨʙʽʨ 

ʢᴇʨʩʝʪʢʽʰʪʽש ʜᴇשʝʩ ʞᴅʥʝ ʦʡʳʩ ʙʝʪʽʥʽש ʞʘʩʳʨʳʥ ײץʨʳʣʳʤʳʥ ʙʘסʘʣʘʫסʘ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʟʝʨʪʪʝʣʝʪʽʥ ʘʡʥʳʤʘʣʳʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʢװʨʜʝʣʽ ʩʳʟʳץʪʳ ʝʤʝʩ 

  .ʤʢʽʥʜʽʢ ʙʝʨʜʽװʘ ʤסʪʘʫץʘʪʳʥʘʩʪʘʨʜʳ ʘʥʳץ

ʉʦʥʳʤʝʥ, Y1 ï ʘץʫʳʟ, %, װʰʽʥ ʨʝʛʨʝʩʩʠʷ ʪʝשʜʝʫʽ ʢʝʣʝʩʽʜʝʡ ʙʦʣʘʜʳ: 

Y1 = 16,6932 - 0,2281*X2 + 0,5725*X3 + 0,0933*X2
2
 - 0,0908*X2*X3 + 

0,0021*X3
2
                          (16) 

 

  
 

ʉʫʨʝʪ 17 ï X2 ʞᴅʥʝ X3 ʬʘʢʪʦʨʣʘʨʳʥʳש Y1 ʦשʪʘʡʣʘʥʜʳʨʫ ʧʘʨʘʤʝʪʨʽʥʝ ᴅʩʝʨʽʥ 

ʢᴇʨʩʝʪʝʪʽʥ ʢʝשʽʩʪʽʢ ʙʝʪʽ ʞᴅʥʝ ʪʝש ʜʝשʛʝʡʣʽ ʩʳʟʳץʪʘʨ r
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Y2 ï ʤʘʡ, %, װʰʽʥ ʨʝʛʨʝʩʩʠʷ ʪʝשʜʝʫʽ ʢʝʣʝʩʽʜʝʡ ʙʦʣʘʜʳ: 

Y2 = 2569,6146 - 58,8813*X1 - 20,3808*X3 + 0,3383*X1
2
 + 0,2427*X1*X3 - 

0,0604*X3
2
                                            (17) 

  
 

ʉʫʨʝʪ 18 ï X1 ʞᴅʥʝ X3 ʬʘʢʪʦʨʣʘʨʳʥʳש Y2 ʦשʪʘʡʣʘʥʜʳʨʫ ʧʘʨʘʤʝʪʨʽʥʝ ᴅʩʝʨʽʥ 

ʢᴇʨʩʝʪʝʪʽʥ ʢʝשʽʩʪʽʢ ʙʝʪʽ ʞᴅʥʝ ʪʝש ʜʝשʛʝʡʣʽ ʩʳʟʳץʪʘʨ r

 

Y3 ï ʢᴇʤʽʨʩʫ, %, װʰʽʥ ʨʝʛʨʝʩʩʠʷ ʪʝשʜʝʫʽ ʢʝʣʝʩʽ ʪװʨʜʝ ʙʦʣʘʜʳ: 

Y3 = 574,7104 - 13,5903*X1 - 5,6367*X2 + 0,0807*X1
2
 + 0,0683*X1*X2 + 

0,1178*X2
2
                                   (18) 

 

  
 

ʉʫʨʝʪ 19 ï X1 ʞᴅʥʝ X2 ʬʘʢʪʦʨʣʘʨʳʥʳש Y3 ʦשʪʘʡʣʘʥʜʳʨʫ ʧʘʨʘʤʝʪʨʽʥʝ ᴅʩʝʨʽʥ 

ʢᴇʨʩʝʪʝʪʽʥ ʢʝשʽʩʪʽʢ ʙʝʪʽ ʞᴅʥʝ ʪʝש ʜʝשʛʝʡʣʽ ʩʳʟʳץʪʘʨ r
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Y4 ï ʆʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʙʘסʘʣʘʫ, ʙʘʣʣ, ʨʝʛʨʝʩʩʠʷ ʪʝשʜʝʫʽ ʤʳʥʘ ʪװʨʜʝ ʙʦʣʘʜʳ: 

Y4 = 3,7069 + 0,5806*X2 + 0,5861*X3 - 0,3333*X2
2
 - 0,025*X2*X3 - 0,0708*X3

2
   

(19) 

 

  
 

ʉʫʨʝʪ 20 ï X2 ʞᴅʥʝ X3 ʬʘʢʪʦʨʣʘʨʳʥʳש Y4 ʦשʪʘʡʣʘʥʜʳʨʫ ʧʘʨʘʤʝʪʨʽʥʝ ᴅʩʝʨʽʥ 

ʢᴇʨʩʝʪʝʪʽʥ ʢʝשʽʩʪʽʢ ʙʝʪʽ ʞᴅʥʝ ʪʝש ʜʝשʛʝʡʣʽ ʩʳʟʳץʪʘʨ r

 

17-20 ʩʫʨʝʪʪʝʨʛʝ ʩᴅʡʢʝʩ ʪװʩʪʽ ʙʝʣʛʽʣʝʨ ץʘʨץʳʥʜʳʣʳץ ʘʨץʳʣʳ ʩᴅʡʢʝʩ 

ʠʥʜʠʢʘʪʦʨʜʳש ʤᴅʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ʆʣʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʛʝʨʦʜʠʝʪʠʢʘʣʳץ 

ʰײʞʳץʪʘʨʜʳש ʩʘʧʘʩʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʤʘʢʩʠʤʘʣʜʳ ʙʦʣʘʪʳʥ ʘʡʥʳʤʘʣʳ 

ʤᴅʥʜʝʨ ʘʫץʳʤʳʥ ʘʥʳץʪʘʫסʘ ʙʦʣʘʜʳ. 

ɸʣʳʥסʘʥ ʤʦʜʝʣʴʜʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץʪʘʨʜʳ 

ʜʘʡʳʥʜʘʫסʘ ʘʨʥʘʣסʘʥ ʢᴇʧʢʦʤʧʦʥʝʥʪʪʽ ʬʘʢʪʦʨʣʘʨʜʳש ʦשʪʘʡʣʳ ײץʨʘʤʳʥ סʳʣʳʤʠ 

ʥʝʛʽʟʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ʄʘץʩʘʪ ʬʫʥʢʮʠʷʩʳʥʳש ʤʘʢʩʠʤʫʤʳʥ ïï ʘץʫʳʟʜʳש 

(Y1), ʤᴅʥʽʥ ʪʘʙʫ ʢʝʨʝʢ ʙʦʣʜʳ.  

 

                               
ὣ Ὢὼȟὼȟὼ ᴼάὥὼȠ

άὭὲὼ ὼ άὥὼὼȟὭ ρȟςȟσȠ
                    (20) 

 

ɾʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ʝʩʝʧʪʝʨʜʽש ʦʧʪʠʤʘʣʜʳץ ʥᴅʪʠʞʝʣʝʨʽ ʞᴅʥʝ ʪᴇʤʝʥʛʽ ʞᴅʥʝ 

ʞʦסʘʨסʳ ʰʝʢʪʝʨʜʽש ʩʘʥʜʳץ ʤᴅʥʜʝʨʽ 26-ʰr  ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

ʂʝʩʪʝ 26 ï ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץʪʘʨʜʳ ʜʘʡʳʥʜʘʫסʘ ʘʨʥʘʣסʘʥ ʢᴇʧʢʦʤʧʦʥʝʥʪʪʽ 

ʬʘʢʪʦʨʣʘʨʜʳש ʦʧʪʠʤʘʣʜʳץ ʰʝʰʽʤʽ 

 

ɸʡʥʳʤʘʣʳʣʘʨ ʍ1 ʍ2 ʍ3 ʋ1 ʋ2 ʋ3 ʋ4 

ʆʧʪʠʤʘʣʜʳ 

ʤᴅʥʜʝʨʽ 

86 1 7 19,0194 8,3794 3,1564 4,4127 

ʊᴇʤʝʥʛʽ ʰʝʛʽ 82 0,5 3 17,12 7,46 2 4,2 

ɾʦסʘʨסʳ ʰʝʛʽ 86 1,5 7 20,92 15 3,68 5 
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ɼʝʤʝʢ, ʦשʪʘʡʣʳ ʰʝʰʽʤ ʦʩʳʥʜʘʡ ʞʘסʜʘʡʣʘʨʜʘ ʘʣʳʥסʘʥ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ 

ʧʽʩʽʨʽʣʛʝʥ ʰײʞʳץʪʳ ʧʘʡʜʘʣʘʥʫʜʳ ʘʡʪʘʨʣʳץʪʘʡ ʞʘץʩʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, 

ᴇʡʪʢʝʥʽ ʤײʥʜʘ ʰʝʢʘʨʘʣʳץ ʰʘʨʪʪʘʨ ʪʦʣʳסʳʤʝʥ ץʘʥʘסʘʪʪʘʥʜʳʨʳʣʘʜʳ. 

ʆʩʳʣʘʡʰʘ, ʟʝʨʪʭʘʥʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ, ʞʦסʘʨʳʜʘ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, 

ʝש ʞʘץʩʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʽʣʝʪʽʥ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ 

ʧʽʩʽʨʽʣʛʝʥ ʰײʞʳץʪʘʨʜʳש ʦשʪʘʡʣʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʨʝʞʠʤʜʝʨʽʥ סʳʣʳʤʠ 

ʥʝʛʽʟʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

 

  ʦʨʳʪʳʥʜʳץ ʰʽʥʰʽ ʙᴇʣʽʤ ʙʦʡʳʥʰʘת

 

ɸʥʪʠʦʢʩʠʜʘʥʪʪʳץ ץʘʩʠʝʪʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ 

ʨʝʮʝʧʪʫʨʘʩʳʥʜʘ ץʦʣʜʘʥʫסʘ ʘʨʥʘʣסʘʥ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ʪʘשʜʘʫ סʳʣʳʤʠ 

ʥʝʛʽʟʜʝʣʛʝʥ. ʇʦʨʪʫʣʘʢʪʳש ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ ʞʦסʘʨʳ ʝʢʝʥʜʽʛʽ 

ʘʥʳץʪʘʣʜʳ:  ʪʝʤʽʨ ʡʦʥʜʘʨʳʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ץʘʙʽʣʝʪʽ FRAP ï ʪʳש ʤᴇʣʰʝʨʽ - 

43,5 Ñ 1,0 ʤʛ GAE/ʛ ײץʨסʘץ ʟʘʪץʘ, ʨʘʜʠʢʘʣʜʘʨʜʳʪʝʞʝʫ DPPH ʙʦʡʳʥʰʘ - 83%, 

ʙײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ  ʜʘʡʳʥ ᴇʥʽʤʥʽש ʛʝʨʦʧʨʦʪʝʢʪʦʨʣʳץ ץʘʙʽʣʝʪʽʥ ʘʨʪʪʳʨʘʜʳ. 

ʇʦʨʪʫʣʘʢ ײץʨʘʤʳʥʜʘסʳ ʬʝʥʦʣʜʳץ ץʦʩʳʣʳʩʪʘʨʜʳש ʤᴇʣʰʝʨʽ ï 16,88 ʤʛ 

GAE/ʛ, ʬʣʘʚʦʥʦʠʜʪʘʨʜʳ26,33 ש ʤʛ ʨʫʪʠʥ/ʛ,  ʢʘʨʦʪʠʥʦʠʜʪʘʨʜʳ4,33 ש ʤʛ/ʛ 

 ץʬʠʟʠʢʘ-ʭʠʤʠʷʣʳ שʪʳץʞʳײʰ ץʛʝʨʦʜʠʝʪʠʢʘʣʳ שʨʘʜʳ. ʇʦʨʪʫʣʘʢʪʳײץ

 ʤʛ/100 ʛ 0,72 שʘʩʠʝʪʪʝʨʽʥʝ ᴅʩʝʨʽ ʟʝʨʪʪʝʣʜʽ. ɽ ʜᴅʨʫʤʝʥʽ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʳץ

ʜʝʡʽʥ ᴇʩʫ ʜʠʥʘʤʠʢʘʩʳ ʙʘʡץʘʣʜʳ. 

ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ʘʣʫ װʰʽʥ ʰʠʢʽʟʘʪ ʨʝʪʽʥʜʝ ʩʠʳʨ, ʞʳʣץʳ ʞᴅʥʝ ץʦʡ 

ʩʠʨʘץʪʘʨʳʥ 1:1:1 ץʘʪʳʥʘʩʳʥʜʘ ץʦʣʜʘʥʫ ʥʝʛʽʟʜʝʣʜʽ. BLT 7 ʬʝʨʤʝʥʪʪʽʢ 

ʧʨʝʧʘʨʘʪʳʥ ʞʘʣʧʳ ʩʘʣʤʘץץʘ ʝʩʝʧʪʝʛʝʥʜʝ  1% ʤᴇʣʰʝʨʽʥʜʝ ץʦʣʜʘʥʫʜʳש 

ʪʠʽʤʜʽʣʽʛʽ ʪʘשʜʘʣʜʳ ʞᴅʥʝ ʥʝʛʽʟʜʝʣʜʽ, ʙײʣ ʩʠʳʨ, ʞʳʣץʳ ʞᴅʥʝ ץʦʡ ʩʠʨʘץʪʘʨʳ 

ʘץʫʳʟʜʘʨʳʥʳש ʛʠʜʨʦʣʠʟʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɻʠʜʨʦʣʠʟʜʽש ʦשʪʘʡʣʳ ʨʝʞʠʤʜʝʨʽ 

ʪʘשʜʘʧ ʘʣʳʥʜʳ: ʪʝʤʧʝʨʘʪʫʨʘ - 45ÁC ,ʫʘץʳʪʳ 24 ʩʘסʘʪ ʙʦʣʳʧ ʙʝʣʛʽʣʝʥʜʽ. ʞʳʣץʳ 

ʩʠʨʘץʪʘʨʳʥʘʥ ʘʣʳʥסʘʥ ʛʠʜʨʦʣʠʟʘʪʪʘסʳ ʘץʫʳʟʜʳש ʤᴇʣʰʝʨʽ 80,76%, ץʦʡ ʤʝʥ 

ʩʠʳʨ ʩʠʨʘץʪʘʨʳʥʘʥ ʞʘʩʘʣסʘʥ ʛʠʜʨʦʣʠʟʘʪʪʘʨʜʘ ʘץʫʳʟ ʤᴇʣʰʝʨʽ 85,60% ײץʨʘʜʳ. 

ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ 3%, 5%, 7 % ʞᴅʥʝ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ʧʦʨʪʫʣʘץʪʳ1% ש 

ʤᴇʣʰʝʨʽʥʜʝ ץʦʩʳʣʳʧ ʞʘʩʘʣסʘʥ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʤʘץʩʘʪʪʘסʳ ʧʽʩʽʨʽʣʛʝʥ 

ʰײʞʳץʪʳש ʪᴅʞʽʨʠʙʝʣʽʢ  ʨʝʮʝʧʪʫʨʘʣʘʨʳ  ʄɽʄʉʊ 23670-2019  ʥʝʛʽʟʽʥʜʝ 

ᴅʟʽʨʣʝʥʜʽ. 

ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ ץʦʩʳʣʳʧ ʞʘʩʘʣסʘʥ ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʽש ʬʠʟʠʢʘ-

ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʟʝʨʪʪʝʣʜʽ. ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥʳש ʧʘʡʳʟʜʳץ 

 ץʞʳײʦʩʳʣʫʳʤʝʥ ʜʘʡʳʥ ʰץ ʘʨʳʣʘʫʳʤʝʥ ʞᴅʥʝ ʧʦʨʪʫʣʘʢסʞʦ שʘʪʳʥʘʩʳʥʳץ

ᴇʥʽʤʜʝʨʽʥʽײץ שʨʘʤʳʥʜʘ ʜʘʡʳʥ ʝʛʜʝ ʞᴅʥʝ ץʘʨʪ ʘʜʘʤʜʘʨʜʳש ʘסʟʘʣʘʨʳʥʘ ץʘʞʝʪʪʽ 

ʤʠʥʝʨʘʣʜʘʨʜʳש ʤᴇʣʰʝʨʽ ʘʨʪʘʜʳ, ʦʥʳש ʽʰʽʥʜʝ ʢʘʣʴʮʠʡ, ʬʦʩʬʦʨ, ʤʘʛʥʠʡ. 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʽײץ שʨʘʤʳʥʜʘ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ 1%, 

ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥʳ5% ש ʤᴇʣʰʝʨʽ ʦשʪʘʡʣʳ ʜʝʧ ʪʝʦʨʠʷʣʳץ ʪײʨסʳʜʘʥ 

ʥʝʛʽʟʜʝʣʛʝʥ ʞᴅʥʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʜʳ ʪװʨʜʝ ʨʘʩʪʘʣסʘʥ. ʅᴅʪʠʞʝʩʽʥʜʝ ʳʣסʘʣ 

ʙʘʡʣʘʥʳʩʪʳʨʫ ץʘʙʽʣʝʪʽʥʽס-8,2% שʘ, ʤʘʡ ײʩʪʘʫ ץʘʙʽʣʝʪʽʥʽס-5% שʘ ʘʨʪʫʳ 

ʘʥʳץʪʘʣʜʳ.  
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4 ᴆʉɯʄɼɯʂ ʐʀʂɯɿɸʊʓʅ פʆʃɼɸʅʓʇ ɻɽʈʆɼʀɽʊʀʂɸʃʓפ 

ʐױɾʓפ ᴆʅɯʄɼɽʈɯʅɯר ʊɽʍʅʆʃʆɻʀʗʉʓ  ɾᴄʅɽ ɼɸʁʓʅ ᴆʅɯʄʅɯר  

ʉɸʇɸʃʓפ ʂᴆʈʉɽʊʂɯʐʊɽʈɯʅ ɸʅʓפʊɸʋ 
 

4.1 ᴆʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ץʦʣʜʘʥʳʧ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ 

ᴇʥʽʤʜʝʨʽʥʽש ʪʝʭʥʦʣʦʛʠʷʩʳ 

ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ ʤʝʥ ʧʦʨʪʫʣʘʢ ײʥʪʘסʳ ץʦʩʳʣסʘʥ çɹʘʷʥʘʫʳʣè 

ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʧʽʩʽʨʽʣʛʝʥ ʰײʞʳץ ᴇʥʜʽʨʽʩʽʥʽש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʽ 

çʉʦʡʳʣסʘʥ ʤʘʣʜʘʨʜʳ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʪʝʢʩʝʨʫ ʞᴅʥʝ ʝʪ ʧʝʥ ʝʪ ᴇʥʽʤʜʝʨʽʥʝ 

ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-ʩʘʥʠʪʘʨʠʷʣʳץ ʩʘʨʘʧʪʘʤʘ ץʘסʠʜʘʣʘʨʳʥè, çɽʪ ᴇשʜʝʫ 

ʢᴅʩʽʧʦʨʳʥʜʘʨʳʥʜʘ ʠʤʧʦʨʪʪʘʣסʘʥ ʝʪ ʧʝʥ ʝʪ ᴇʥʽʤʜʝʨʽʥ ʧʘʡʜʘʣʘʥʫ ʤʝʥ ᴇשʜʝʫʜʽש 

ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-ʩʘʥʠʪʘʨʠʷʣʳץ ץʘסʠʜʘʣʘʨʳʥè ʞᴅʥʝ çɽʪ ᴇʥʝʨʢᴅʩʽʙʽ 

ʢᴅʩʽʧʦʨʳʥʜʘʨʳ װʰʽʥ ʩʘʥʠʪʘʨʠʷʣʳץ ץʘסʠʜʘʣʘʨʜʳʥè ʩʘץʪʘʧ, ʙʝʣʛʽʣʝʥʛʝʥ ʪᴅʨʪʽʧʢʝ  

ʩᴅʡʢʝʩ ʞװʟʝʛʝ ʘʩʳʨʳʣʫסʘ ʪʠʽʩ. ʇʽʩʽʨʽʣʛʝʥ ʰײʞʳץ ᴇʥʜʽʨʽʩʽʥʽש ʪʝʭʥʦʣʦʛʠʷʣʳץ 

 :ʘʤʪʠʜʳץ ʨʜʽʩʽ ʢʝʣʝʩʽ ʦʧʝʨʘʮʠʷʣʘʨʜʳװ

- ʰʠʢʽʟʘʪ ʧʝʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ץʘʙʳʣʜʘʫ ʞᴅʥʝ ʪʝʢʩʝʨʫ; 

- ʰʠʢʽʟʘʪʪʳ, ץʦʩʧʘʣʘʨʜʳ, ʜᴅʤʜʝʫʽʰʪʝʨ ʤʝʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʜʘʡʳʥʜʘʫ; 

- ʝʪ ʰʠʢʽʟʘʪʳʥ ʜʘʡʳʥʜʘʫ; 

- ʝʪ ʰʠʢʽʟʘʪʳʥ ʙᴇʣʰʝʢʪʝʫ, ʩװʡʝʢʪʝʥ ʘʞʳʨʘʪʫ ʞᴅʥʝ ʩʽשʽʨʣʝʫ; 

- ʝʪ ʰʠʢʽʟʘʪʳʥ ײʥʪʘץʪʘʫ ʞᴅʥʝ ʪײʟʜʘʫ; 

- ʪʘʨʪʳʣסʘʥ ʝʪʪʽ ʜʘʡʳʥʜʘʫ; 

 ;ʘʣʳʧʪʘʫץ -

- ʪʝʨʤʠʷʣʳץ ᴇשʜʝʫʛʝ ʜʘʡʳʥʜʳץ; 

- ʪʝʨʤʠʷʣʳץ ᴇשʜʝʫ; 

- ʜʘʡʳʥ ᴇʥʽʤʥʽש ʩʘʧʘʩʳʥ ʙʘץʳʣʘʫ; 

- ʦʨʘʫ, ʪʘשʙʘʣʘʫ; 

 .ʘʙʳʣʜʘʫץ ʳʣʘʫ ʞᴅʥʝ ʜʘʡʳʥ ᴇʥʽʤʜʽץʩʘʧʘʩʳʥ ʙʘ שʘʧʪʘʤʘʥʳץ -

- ʩʘץʪʘʫ ʞᴅʥʝ ʩʘʪʫ. 

ʐʠʢʽʟʘʪ ʧʝʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ץʘʙʳʣʜʘʫ ʞᴅʥʝ ʪʝʢʩʝʨʫ. 

ᴆʥʜʽʨʽʩʪʝʛʽ ʰʠʢʽʟʘʪ ʧʝʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳ, ʝʛʝʨ ʦʣʘʨʜʘ ʽʣʝʩʧʝ ײץʞʘʪʪʘʨ 

ʙʦʣʤʘʩʘ ʥʝʤʝʩʝ ʜײʨʳʩ ʨᴅʩʽʤʜʝʣʤʝʩʝ, ʩʘץʪʘʫ ʤʝʨʟʽʤʽ ᴇʪʽʧ ʢʝʪʩʝ, ʥʦʨʤʘʪʠʚʪʽʢ 

 .ʘ ʞʦʣ ʙʝʨʽʣʤʝʡʜʽסʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʤʝʩʝ, ʧʘʡʜʘʣʘʥʫ שʞʘʪʪʘʤʘʥʳײץ

ʅʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪʪʘ ʙʝʣʛʽʣʝʥʛʝʥ ʩʘץʪʘʫ ʤʝʨʟʽʤʽʥʽש ʩʝʢʩʝʥ ʧʘʡʳʟʳʥʘʥ ʘʩʪʘʤ 

ʩʘץʪʘʫ ʤʝʨʟʽʤʽ ʙʘʨ ʰʠʢʽʟʘʪ ʥʝʤʝʩʝ ʤʘʪʝʨʠʘʣʜʘʨ ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʞᴅʥʝ 

ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʛʝ ʞʽʙʝʨʽʣʝʜʽ ʞᴅʥʝ ʦʩʳ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ 

ʥʝʛʽʟʽʥʜʝ ʦʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʪʫʨʘʣʳ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʣʘʜʳ. 

ɽʪ ʰʠʢʽʟʘʪʳʥ ʽʣʝʩʧʝ ײץʞʘʪʪʘʨסʘ ʩᴅʡʢʝʩʪʽʛʽʥ ʪʝʢʩʝʨʝʜʽ: ʪʘשʙʘʣʘʨ ʤʝʥ 

ʤᴇʨʪʘʙʘʥʜʘʨ ʝʪʪʽש ʥʘץʪʳ ʩʘʥʘʪʳʥʘ ʩᴅʡʢʝʩʪʽʛʽʥ; ʪʝʨʤʠʷʣʳץ ʞʘʡ-ʢװʡʽʥ; ʦʩʳ 

ʢᴅʩʽʧʦʨʳʥסʘ ʪװʩʢʝʥʛʝ ʜʝʡʽʥʛʽ ʰʘʨʪʪʘʨʳʥ, ʩʘץʪʘʫ ʤʝʨʟʽʤʜʝʨʽʥ. 

ɽʪ ʰʠʢʽʟʘʪʳʥʳש ʪʝʨʤʠʷʣʳץ ʢװʡʽʥ ʩװʡʝʛʽ ʙʘʨ ʝʪʪʝ ʞʘʤʙʘʩ ʥʝʤʝʩʝ 

ʞʘʫʳʨʳʥ ʙᴇʣʽʢʪʝʨʽʥʽש  ʥʝʤʝʩʝ ʙʣʦʢʪʳץ שʘʣʳשʜʳסʳʥʜʘסʳ ʪʝʤʧʝʨʘʪʫʨʘʥʳ 

ᴇʣʰʝʫ ʘʨץʳʣʳ ʙʘץʳʣʘʥʘʜʳ 
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ʂᴅʩʽʧʦʨʳʥסʘ ʩʫʳʪʳʣסʘʥ ʢװʡʜʝ ʪװʩʢʝʥ ʝʪ ʰʠʢʽʟʘʪʳ  ʰײʞʳץ ᴇʥʜʽʨʫʜʝ 

ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʩʘʣץʳʥʜʘʪʳʣʳʧ  ʞᴅʥʝ ʞʝʪʽʣʛʝʥ ʩʦש ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. 

ɽʪʪʝʥ ʙʘʩץʘ  ץʦʩʳʤʰʘ ʠʥʛʨʝʜʠʝʥʪʪʝʨ ʤʝʥ ʤʘʪʝʨʠʘʣʜʘʨ ʪʝʢʩʝʨʽʣʝʜʽ: 

ᴇʥʜʽʨʽʣʛʝʥ ʢװʥʽ ʤʝʥ ʩʘץʪʘʫ ʤʝʨʟʽʤʽ, ʞʘʧʩʳʨʤʘʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ ʢʦʤʧʦʟʠʮʠʷ ʞᴅʥʝ 

ʦʥʳש ʙʦʣʫʳ. ᴆʥʜʽʨʽʩʪʝ ץʘʧʪʘʤʘʥʳש ʘץʘʫʣʘʨʳʤʝʥ ʢʝʣʽʧ ʪװʩʢʝʥ ץʦʩʳʤʰʘ 

ʠʥʛʨʝʜʠʝʥʪʪʝʨ ʤʝʥ ʤʘʪʝʨʠʘʣʜʘʨ ʙʝʣʛʽʣʝʥʛʝʥ ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ʩᴅʡʢʝʩʪʽʛʽ 

ʪײʨסʳʩʳʥʘʥ ʟʝʨʪʭʘʥʘʜʘ ʪʝʢʩʝʨʽʣʤʝʩʝ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʤʘʡʜʳ. 

ɽʪ ʰʠʢʽʟʘʪʳ ʤʝʥ ʤʘʪʝʨʠʘʣʜʘʨʳʥʜʘ ʢʽʨʽʩ ʙʘץʳʣʘʫ ʢʝʟʽʥʜʝ 

ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ, ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ, ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ, 

ʩʦʥʜʘʡ-ʘץ ʙᴇʛʜʝ ץʦʩʧʘʣʘʨ ʘʥʳץʪʘʣʘʜʳ. ɿʝʨʪʪʝʫʣʝʨ ʦʣʘʨʜʳ ᴇʥʜʽʨʫʛʝ ʘʨʥʘʣסʘʥ 

ʪʠʽʩʪʽ ʥʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪʪʘʨʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ ᴅʜʽʩʪʝʨʤʝʥ ʞװʨʛʽʟʽʣʝʜʽ. 

ʊʘסʘʤʜʳץ ʠʥʛʨʝʜʠʝʥʪʪʝʨʜʽ, ץʦʩʧʘʣʘʨʜʳ, ʜᴅʤʜʝʫʽʰʪʝʨʜʽ ʜʘʡʳʥʜʘʫ. 

ʂᴅʩʽʧʦʨʳʥסʘ ʦʨʘʫʩʳʟ ʪװʩʢʝʥ ʘʩ ʪײʟʳ ץʦʣʜʘʥʘʨ ʘʣʜʳʥʜʘ ʤʘʛʥʠʪ 

 .ʳʣʳ ʝʣʝʢʪʝʥ ᴇʪʢʽʟʽʣʝʜʽץʳʰʪʘʨʳ ʙʘʨ ʝʣʝʢʪʝʨ ʘʨסʩʪʘײ

ʅʘʪʨʠʡ ʥʠʪʨʠʪʽʥ ץʦʣʜʘʥסʘʥ ʢʝʟʜʝ ʦʥʳש ʝʨʽʪʽʥʜʽʩʽ çɹʝʣʛʽʣʝʥʛʝʥ ʪᴅʨʪʽʧʧʝʥ 

ʙʝʢʽʪʽʣʛʝʥ ʪײʟʜʘʫ ץʦʩʧʘʣʘʨʳʥ ץʦʣʜʘʥʫ ʞᴇʥʽʥʜʝʛʽ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʥײʩץʘʫʣʳץץʘè 

ʩᴅʡʢʝʩ ʜʘʡʳʥʜʘʣʘʜʳ. 

ʂᴅʩʽʧʦʨʳʥסʘ ʪײʪʘʩʪʘʡ ʢʝʣʝʪʽʥ ʜᴅʤʜʝʫʽʰʪʝʨ ᴅʨʪװʨʣʽ ʢʦʥʩʪʨʫʢʮʠʷʣʳ 

 :ʤᴇʣʰʝʨʽ ʙʝʣʛʽʽ ʝʣʝʢʪʝʥ ᴇʪʢʽʟʽʣʝʜʽ שʪʘʣʘʜʳ ʞᴅʥʝ ʪʝʩʽʢʪʝʨʜʽץʥʪʘײ ʳʰʪʘʨʜʘסʪʘץʩʘײ

 ʰʽʥ ʪʝʩʽʢʪʝʨ ʜʠʘʤʝʪʨʽ 0,45 ʤʤ-ʜʝʥװ ʨʳʰײʳʟʳʣ ʙץ ,ʨʳʰײʙ ץʘʨʘ ʥʝʤʝʩʝ ʘץ

ʘʩʧʘʡʜʳ. 

 שʝ שʙᴇʣʰʝʢʪʝʨʜʽ) שʦʩʧʘʣʘʨʳʥʳץ ʘʥ ʜᴅʤʜʝʫʽʰʪʝʨʜʝʛʽ ʤʝʪʘʣʣסʪʘʣץʥʪʘױ

 ʣʝʩʽ 0,001% - ʜʘʥװ ץᴇʣʰʝʤʜʝ 0,3 ʤʤ-ʜʝʥ ʘʩʧʘʡʪʳʥ) ʤʘʩʩʘʣʳ ץʪʳץʣʢʝʥ ʩʳʟʳװ

ʘʩʧʘʫʳ ʪʠʽʩ. 

ʊʘʨʪʳʣסʘʥ ʝʪ ʢᴇʣʝʤʽʥʜʝ ʜᴅʤʜʝʫʽʰʪʝʨʜʽש ʙʽʨʢʝʣʢʽ ʪʘʨʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʫ װʰʽʥ ʨʝʮʝʧʪʫʨʘ ʙʦʡʳʥʰʘ ʙʝʨʽʣʛʝʥ ʤᴇʣʰʝʨʜʝ ᴇʣʰʝʥʛʝʥ ײʥʪʘץʪʘʣסʘʥ 

ʜᴅʤʜʝʫʽʰʪʝʨʜʽ ץʘʥʪʧʝʥ ʥʝʤʝʩʝ ʪײʟʙʝʥ ʘʨʘʣʘʩʪʳʨʫ ײʩʳʥʳʣʘʜʳ. 

ʊʘʙʠסʠ ʜᴅʤʜʝʫʽʰʪʝʨʜʽש ʦʨʥʳʥʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʜᴅʤʜʝʫʽʰ ʩʳסʳʥʜʳʣʘʨʳ  

ʦʣʘʨʜʳ ץʦʣʜʘʥʫ ʞᴇʥʽʥʜʝʛʽ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʥײʩץʘʫʣʳץʪʘʨסʘ ʩᴅʡʢʝʩ  ʙʝʣʛʽʣʝʥʛʝʥ 

ʪᴅʨʪʽʧʧʝʥ ʙʝʢʽʪʽʣʽʧ ʜʘʡʳʥʜʘʣʘʜʳ ʞᴅʥʝ ץʦʣʜʘʥʳʣʘʜʳ. 

ɸʱʳ ץʦʩʧʘʣʘʨ ץʦʣʜʘʥʫ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʥײʩץʘʫʣʳץץʘ ʩᴅʡʢʝʩ  ʙʝʣʛʽʣʝʥʛʝʥ 

ʪᴅʨʪʽʧʧʝʥ ʙʝʢʽʪʽʣʽʧ  ʜʘʡʳʥʜʘʣʘʜʳ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. 

 .ʘʧʪʘʤʘʣʘʨʜʳ ʜʘʡʳʥʜʘʫפ

ʇʽʩʽʨʽʣʛʝʥ ʰײʞʳץ ᴇʥʜʽʨʫ װʰʽʥ ʮʝʣʣʶʣʦʟʘ ʞᴅʥʝ ʧʦʣʠʤʝʨʣʽ ʞʘʩʘʥʜʳ 

  ʘ ʩᴅʡʢʝʩסʪʘʨץʘʫʣʳץʩײʥ ץʦʣʜʘʥʫ ʞᴇʥʽʥʜʝʛʽ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʪʘʨʜʳץʘʙʳץ

ʙʝʣʛʽʣʝʥʛʝʥ ʪᴅʨʪʽʧʧʝʥ ʙʝʢʽʪʽʣʽʧ 

ʐʠʢʽʟʘʪʪʳ ץʘʙʳʣʜʘʫ, ʜʝʬʨʦʩʪʘʮʠʷ, ʞʘʨʪʳʣʘʡ ײʰʘʣʘʨ ʤʝʥ ʢʝʩʝʢʪʝʨʜʽ 

ʪʘʟʘʨʪʫ ʞᴅʥʝ ʢʝʩʫ, ʝʪʪʽ ʩװʡʝʢʪʝʥ ʘʞʳʨʘʪʫ ʞᴅʥʝ ʩʽשʽʨʣʝʫ. 

ᴆʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ץʦʣʜʘʥʳʧ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫ 

 ʘʥ ʩʠʳʨ ʝʪʽ, ʤʘʡʣʳסʽʨʣʝʥ ʘʞʳʨʘʪʳʣשʰʽʥ ʝʪ ʰʠʢʽʟʘʪʳ ʨʝʪʽʥʜʝ ʙʽʨʽʥʰʽ ʩʦʨʪʪʳ ʩʽװ

ʩʠrʨ ʝʪʽ, ʩʠʳʨ ʤʘʡʳ, ʩʠʨʘץʪʘʨʜʘʥ ʘʣʳʥסʘʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ, ᴇʩʽʤʜʽʢ 

ʰʠʢʽʟʘʪʳ ʨʝʪʽʥʜʝ ʧʦʨʪʫʣʘʢ ײʥʪʘסʳ ץʦʣʜʘʥʳʣʘʜʳ. 

1-4ÁC ʪʝʤʧʝʨʘʪʫʨʘסʘ  ʜʝʡʽʥ ʩʘʣץʳʥʜʘʪʳʣסʘʥ ʞʘʨʪʳʣʘʡ ײʰʘʣʘʨ ʤʝʥ ʩʠʳʨ 
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ʝʪʽʥʽש ʢʝʩʝʢʪʝʨʽ ʩװʡʝʢʪʝʥ ʘʞʳʨʘʪʳʣʘʜʳ. ɹײʣ ʙײʣʰʳץʝʪ, ʜᴅʥʝʢʝʨ ʞᴅʥʝ ʤʘʡ 

ʪʽʥʜʝʨʽʥ ʩװʡʝʢʪʝʨʜʝʥ ʙᴇʣʫ ʧʨʦʮʝʩʽ. ʉװʡʝʢʪʝʥ ʘʞʳʨʘʪʫʜʘʥ ʘʣʜʳʥ ʣʘʩʪʘʥסʘʥ 

ʞᴅʥʝ ʢᴇʛʝʨʛʝʥ ʞʝʨʣʝʨʽ ʢʝʩʽʧ ʘʣʳʥʘʜʳ. ʉʠʳʨ ʝʪʽʥ ʩװʡʝʢʪʝʥ ʜᴅʩʪװʨʣʽ ʞʦʣʤʝʥ 

ʘʞʳʨʘʪʘʜʳ. ʉװʡʝʢʪʝʨʜʝʛʽ ʝʪ ʤᴇʣʰʝʨʽ ʩװʡʝʢ ʪװʨʣʝʨʽ ʙʦʡʳʥʰʘ 8% - סʘ ʜʝʡʽʥ  

ʨץײʩʘʪ ʝʪʽʣʝʜʽ. ʉװʡʝʢʪʝʥ  ʘʞʳʨʘʪʳʣסʘʥ ʝʪ ʤʘʩʩʘʩʳ ʩʘʣץʳʥʜʘʪʫ ʢʘʤʝʨʘʩʳʥʘ 

ʙʝʨʽʣʝʜʽ. ᴄʨʽ ץʘʨʘʡ, ʝʪ ʰʠʢʽʟʘʪʳ ʩʽשʽʨʜʝʥ ʘʞʳʨʘʪʳʣʫסʘ ʞʽʙʝʨʽʣʝʜʽ. ʉʽשʽʨʜʝʥ 

ʘʞʳʨʘʪʫ ʢʝʟʽʥʜʝ ʩʠʳʨ ʝʪʽ ײʩʘץ ʩװʡʝʢʪʝʨʜʝʥ, ᴇʨʝʩʢʝʣ ʜᴅʥʝʢʝʨ ʜᴅʥʝʢʝʨ 

 ,ʘʥ ʪʘʤʳʨʣʘʨʳʥʘʥ ʙʦʩʘʪʳʣʳʧץ ,ʽʨʣʝʨʜʝʥ, ʰʝʤʽʨʰʝʢʪʝʨʜʝʥשʘʙʘʪʪʘʨʜʘʥ, ʩʽץ

ʩʘʣʤʘסʳ 400-500 ʛ ʢʝʩʝʢʪʝʨʛʝ ʢʝʩʽʣʽʧ, ʜᴅʥʝʢʝʨ ײʣʧʘ ʤʝʥ ʤʘʡʜʳײץ שʨʘʤʳʥʘ 

 .ʨʳʧʪʘʣʘʜʳײʘ ʩץʰ ʩʦʨʪװ ʘʨʘʡץ

ɽʪ ʰʠʢʽʟʘʪʳʥ ײʩʘץʪʘʫ ʞᴅʥʝ ʪײʟʜʘʫ 

ʉʽשʽʨʜʝʥ ʘʞʳʨʘʪʳʣסʘʥ ʝʪ ʰʠʢʽʟʘʪʳ ײʩʘץʪʘʣʘʜʳ, ᴇʣʰʝʥʝʜʽ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽʢ 

ʞʝʨʣʝʨʜʝ ʘʫʘʥʳש  ʪʝʤʧʝʨʘʪʫʨʨʘʩʳ 12Áʉ-ʪʘʥ ʞʦסʘʨʳ ʝʤʝʩ, ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʳʣסʘʣʜʳʣʳסʳ 70% - ʜʘʥ ʞʦסʘʨʳ ʝʤʝʩ  ʞʘסʜʘʡʣʘʨʜʘ  ʪײʟʜʘʣʘʜʳ.  ʊײʟʜʘʫ ʪʦʨʜʳש 

ʪʝʩʽʢʪʝʨʽʥʽש ʜʠʘʤʝʪʨʽ 16-25 ʤʤ-ʜʝʥ  ײʩʘץʪʘʣסʘʥ ʝʪʪʝ ʞװʨʛʽʟʽʣʝʜʽ . 

 ʟʜʘʣʘʜʳ. ɽʪ ʰʠʢʽʟʘʪʳʥײʘʥ ʩʠʳʨ ʝʪʽ ʪסʽʨʜʝʥ ʘʞʳʨʘʪʳʣשʘʥ  ʩʽסʪʘʣץʩʘױ

ʘʣʜʳʥ - ʘʣʘ ײʩʘץʪʘʫ ʪײʟʜʳ ʟʘʪʪʘʨʜʳש ʪʘʨʘʣʫʳʥʳש ʜʠʬʬʫʟʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʽʥ 

ʞʝʜʝʣʜʝʪʫ ʞᴅʥʝ ʳʣסʘʣ ʤʝʥ ʪײʟʜʘ ʝʨʠʪʽʥ ʘץʫʳʟʜʘʨʜʳש ʜʠʩʧʝʨʩʠʷʣʳץ ʦʨʪʘסʘ ᴇʪʫʽ 

 שʪʘʫ ʩʘʧʘʩʳʥʘ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʽץʟ ʩʘײʟʜʘʫ ʢʝʟʽʥʜʝ ʝʪ ʪײʘʞʝʪ. ʊץ ʰʽʥװ

ᴅʩʝʨʽʥʝ ʪᴇʟʽʤʜʽʣʽʢʢʝ ʠʝ ʙʦʣʘʜʳ, ʪʝʨʤʠʷʣʳץ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ʦʥʳש ʳʣסʘʣ ʩʘץʪʘʫ 

 .ʘʣʳʧʪʘʩʘʜʳץ ʳʟʜʳ, ʜᴅʤʽשᴇʥʜʽʨʽʩʽʥʜʝ ʤʘ ץʞʳײʣ ʰײʘʙʽʣʝʪʽ ʘʨʪʘʜʳ, ʙץ

ᴆʥʽʤʥʽץ שʘʨץʳʥʜʳ ʞᴅʥʝ ʪײʨʘץʪʳ ʪװʩʽʥʝ ץʦʣ ʞʝʪʢʽʟʫ װʰʽʥ ʨʝʮʝʧʪʫʨʘ 

ʙʦʡʳʥʰʘ ʢᴇʟʜʝʣʛʝʥ ʤᴇʣʰʝʨʜʝ ʥʘʪʨʠʡ ʥʠʪʨʠʪʽ 2,5% - ʜʘʥ ʘʩʧʘʡʪʳʥ 

ʢʦʥʮʝʥʪʨʘʮʠʷʜʘסʳ ʝʨʽʪʽʥʜʽ ʪװʨʽʥʜʝʛʽ ʪײʟʜʘʫ ץʦʩʧʘʩʳʥʳײץ שʨʘʤʳʥʜʘ ץʦʩʳʣʘʜʳ 

(ʥʝʤʝʩʝ ʦʥʳ ʪʘʨʪʳʣסʘʥ ʝʪʪʽ ʜʘʡʳʥʜʘʫ ʢʝʟʽʥʜʝ ʝʥʛʽʟʝʜʽ). 

ʊʘʨʪʳʣסʘʥ ʝʪ ʪײʟʜʘʫ ץʦʩʧʘʩʳʤʝʥ ʤץײʠʷʪ ʘʨʘʣʘʩʪʳʨʳʣʘʜʳ ʞᴅʥʝ (2Ñ2)Áʉ 

ʪʝʤʧʝʨʘʪʫʨʘʜʘ 6-ʜʘʥ 24 ʩʘסʘʪץʘ ʜʝʡʽʥ ʪײʟʜʘʫסʘ ʞʽʙʝʨʽʣʝʜʽ. 

ʉʠʳʨ ʤʘʡʳ 0-4ÁC ʪʝʤʧʝʨʘʪʫʨʘסʘ ʜʝʡʽʥ ʩʘʣץʳʥʜʘʪʳʣʘʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ 

ʪʘʨʪʳʣסʘʥ ʝʪ ʜʘʡʳʥʜʘʣʤʘʩ ʙײʨʳʥ, ʩʘשʳʣʘʫʣʘʨʜʳש ʜʠʘʤʝʪʨʽ 2-3 ʤʤ ʙʦʣʘʪʳʥ ʪʦʨ 

ʘʨץʳʣʳ ײʩʘץʪʘʣʘʜʳ. 

ʊʘʨʪʳʣסʘʥ ʝʪʪʽ ʜʘʡʳʥʜʘʫ. 

ʊʘʨʪʳʣסʘʥ ʝʪʪʽ ʜʘʡʳʥʜʘʫ ʢʝʟʽʥʜʝ ʝʪ ʰʠʢʽʟʘʪʳ, ʪʘסʘʤʜʳץ ʠʥʛʨʝʜʠʝʥʪʪʝʨ 

ʤʝʥ ץʦʩʧʘʣʘʨ, ʜᴅʤʜʝʫʽʰʪʝʨ, ʩʫ (ʤײʟ) ʪײʟʜʘʣסʘʥ ʢʝʟʜʝ ץʦʩʳʣסʘʥ ʪײʟ ץʦʩʧʘʩʳʥ 

ʥʝʤʝʩʝ ʘʩ ʪײʟʳʥ ʥʝʤʝʩʝ ʪײʟʜʳ ʝʨʽʪʽʥʜʽʥʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʨʝʮʝʧʪʫʨʘסʘ ʩᴅʡʢʝʩ 

ᴇʣʰʝʥʝʜʽ. 

ʊʘʨʪʳʣסʘʥ ʝʪ ʢʫʪʪʝʨʜʝ ʝʢʽ ʢʝʟʝשʜʝ ʜʘʡʳʥʜʘʣʘʜʳ. 

ɹʽʨʽʥʰʽ ʢʝʟʝשʜʝ 5-7 ʤʠʥʫʪ ʽʰʽʥʜʝ ʤʘʡʩʳʟ ʰʠʢʽʟʘʪ - ײʩʘץʪʘʣסʘʥ ʩʠʳʨ ʝʪʽ, 

ʩʫʜʳש ʙʽʨ ʙᴇʣʽʛʽ (ʤײʟ)   ᴇשʜʝʣʝʜʽ . ᴆשʜʝʫʜʽש ʙʽʨʽʥʰʽ ʢʝʟʝשʽʥʜʝʛʽ ʰʠʢʽʟʘʪʪʳש 

ʦשʪʘʡʣʳ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 3-ʪʝʥ 5Áʉ-ץʘ ʜʝʡʽʥ. 

ᴆשʜʝʫʜʽש ʝʢʽʥʰʽ ʢʝʟʝשʽʥʜʝ ʩʠʳʨ ʤʘʡʳ, ʩʫʜʳש (ʤײʟʜʳש) ץʘʣסʘʥ ʙᴇʣʽʛʽ 

ʝʥʛʽʟʽʣʽʧ, 3-5 ʤʠʥʫʪ ʽʰʽʥʜʝ ᴇשʜʝʣʝʜʽ, ʙʽʨʪʽʥʜʝʧ ʜᴅʤʜʝʫʽʰʪʝʨ, ʧʦʨʪʫʣʘʢ ײʥʪʘסʳ 

(100 ʢʛ ʰʠʢʽʟʘʪץʘ 1% ʤᴇʣʰʝʨʽʥʜʝ) ʞᴅʥʝ 100 ʢʛ ʰʠʢʽʟʘʪץʘ 5% ʤᴇʣʰʝʨʽʥʜʝ ʘץʫʳʟ 

ʛʠʜʨʦʣʠʟʘʪʳ ײʥʪʘסʳ ץʦʩʳʣʘʜʳ. ʊʘʨʪʳʣסʘʥ ʝʪʪʽ ʜʘʡʳʥʜʘʫʜʳש ʞʘʣʧʳ ײʟʘץʪʳסʳ-8-
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12 ʤʠʥʫʪ. ʂʝʩʫʜʽש ʦשʪʘʡʣʳ ײʟʘץʪʳסʳ-ʙײʣ ʞʘʙʳʩץʘץʪʳץ, ʪʘʨʪʳʣסʘʥ  ʩʫʜʳ 

ʙʘʡʣʘʥʳʩʪʳʨʫ ץʘʙʽʣʝʪʽ, ʰײʞʳץʪʘʨʜʳש ʢʦʥʩʠʩʪʝʥʮʠʷʩʳ ʤʝʥ ʰʳסʳʤʳ ʩʠʷץʪʳ 

ʢᴇʨʩʝʪʢʽʰʪʝʨ ʤʘʢʩʠʤʫʤסʘ ʞʝʪʝʜʽ. 

ᴆשʜʝʫʜʽש ʝʢʽʥʰʽ ʢʝʟʝשʽʥʜʝ ʩʠʳʨ ʤʘʡʳ, ʩʫʜʳש (ʤײʟʜʳש) ץʘʣסʘʥ ʙᴇʣʽʛʽ 

ʝʥʛʽʟʽʣʽʧ, 3-5 ʤʠʥʫʪ ʽʰʽʥʜʝ ᴇשʜʝʣʝʜʽ, ʙʽʨʪʽʥʜʝʧ ʜᴅʤʜʝʫʽʰʪʝʨ, ʧʦʨʪʫʣʘʢ ײʥʪʘסʳ 

(100 ʢʛ ʰʠʢʽʟʘʪץʘ 1% ʤᴇʣʰʝʨʽʥʜʝ) ʞᴅʥʝ 100 ʢʛ ʰʠʢʽʟʘʪץʘ 5% ʤᴇʣʰʝʨʽʥʜʝ ʘץʫʳʟ 

ʛʠʜʨʦʣʠʟʘʪʳ ײʥʪʘסʳ ץʦʩʳʣʘʜʳ. ʊʘʨʪʳʣסʘʥ ʝʪʪʽ ʜʘʡʳʥʜʘʫʜʳש ʞʘʣʧʳ ײʟʘץʪʳסʳ-

8-12 ʤʠʥʫʪ. ʂʝʩʫʜʽש ʦשʪʘʡʣʳ ײʟʘץʪʳסʳ-ʙײʣ ʞʘʙʳʩץʘץʪʳץ, ʪʘʨʪʳʣסʘʥ  ʩʫʜʳ 

ʙʘʡʣʘʥʳʩʪʳʨʫ ץʘʙʽʣʝʪʽ, ʰײʞʳץʪʘʨʜʳש ʢʦʥʩʠʩʪʝʥʮʠʷʩʳ ʤʝʥ ʰʳסʳʤʳ ʩʠʷץʪʳ 

ʢᴇʨʩʝʪʢʽʰʪʝʨ ʤʘʢʩʠʤʫʤסʘ ʞʝʪʝʜʽ. 

ɼʘʡʳʥ ʪʘʨʪʳʣסʘʥ ʝʪʪʽש ʨʅ ʤᴅʥʽ 5,6-ʜʘʥ 6,2-ʛʝ ʜʝʡʽʥ ʙʦʣʫʳ ʢʝʨʝʢ. 

ʊʝʨʤʠʷʣʳץ ᴇשʜʝʫʛʝ ʜʘʡʳʥʜʳץ. 

ʊʝʨʤʠʷʣʳץ ᴇשʜʝʫʛʝ ʜʘʡʳʥʜʳץ ʢʝʟʽʥʜʝ ץʘʣʳʧʪʘʫ, ץʘʣʳʧʪʘʨʜʳ ʪʦʣʪʳʨʫ, 

 ʫʳʟץʠ ʥʝʤʝʩʝ ʞʘʩʘʥʜʳ ʘסʘ ʽʣʫ (ʪʘʙʠסʪʘʫʣʘʨץʡʳʤʜʘʨʜʳ ʞʘײʘʥ ʙסʘʣʳʧʪʘʣץ

 .ʟʝʛʝ ʘʩʳʨʳʣʘʜʳװʰʽʥ) ʞװ ʪʘʨץʞʳײʳ ʰסʳʥʜʘסʘʙʳץ

 .ʘʣʳʧʪʘʫפ

 ,ʦʣʜʘʥʘ ʦʪʳʨʳʧץ ʘʥ ʝʪʧʝʥ ʪʦʣʪʳʨʫ ʚʘʢʫʫʤʜʘʫʜʳסʪʘʨʜʳ ʪʘʨʪʳʣץʘʙʳפ

ʰʧʨʠʮʪʝʨʜʝ ײʩʳʥʳʣʘʜʳ. 

ɹʘʪʦʥʜʘʨ ʞʽשʽʰʢʝ ʪʘʷץʪʘʨסʘ ʽʣʽʥʽʧ, ʩʳʨסʳʧ ʢʝʪʧʝʩ װʰʽʥ, ʞʘץʪʘʫʣʘʨסʘ 

 .ʜʝʫʛʝ ʞʽʙʝʨʽʣʝʜʽשᴇ ץʦʡʳʣʘʜʳ ʞᴅʥʝ ʪʝʨʤʠʷʣʳץ

ʅʳסʳʟʜʘʫ. 

 ʰʽʥ  0Áʉ-ʪʝʥ 4Áʉװ ʳʟʜʘʣʫסʘʥ ʝʪ ʪʳסʳ ʪʘʨʪʳʣסʘʥ ʰʠʢʽ ʙʘʪʦʥʜʘʨʜʘסʘʣʳʧʪʘפ

ʛʨʘʜʫʩץʘ ʜʝʡʽʥ  ʪʝʤʧʝʨʘʪʫʨʘʜʘ, 80-85% ʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣסʘʣʜʳʣʳץʪʘ 2 ʩʘסʘʪץʘ 

ʜʝʡʽʥ  ץʳʩץʘ ʤʝʨʟʽʤʜʽ ʰᴇʛʫ ײʩʳʥʳʣʘʜʳ.   

ʊʝʨʤʠʷʣʳץ ᴇשʜʝʫ. 

 ʘץʫʳʨʫ  85-95ÁC ʛʨʘʜʫʩʪʘ ʙʘʪʦʥ ʽʰʽʥʜʝʛʽ ʪʝʤʧʝʨʘʪʫʨʘ 45ÁC ʛʨʘʜʫʩפ

ʞʝʪʢʝʥʰʝ ʞװʨʛʽʟʽʣʝʜʽ.  

ʐײʞʳץ ʙʘʪʦʥʜʘʨʳʥ ʧʽʩʽʨʫ. ʞʳʣʳʪʫ ʦʨʪʘʩʳʥʳש (ʙʫ, ʩʫ) ʪʝʤʧʝʨʘʪʫʨʘʩʳ 

75-80Áʉ, ʘʫʘ ʳʣסʘʣʜʳʣʳסʳ 100% , ʙʘʪʦʥ ʦʨʪʘʩʳʥʜʘ 70-72Áʉ ʪʝʤʧʝʨʘʪʫʨʘסʘ 

ʞʝʪʢʝʥʛʝ ʜʝʡʽʥ ʧʽʩʽʨʝʜʽ. 

ʉʘʣץʳʥʜʘʪʫ. 

ʇʽʩʽʨʫ ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʰײʞʳץʪʘʨ ʜʝʨʝʫ ʩʘʣץʳʥʜʘʪʳʣʘʜʳ. ʉʘʣץʳʥʜʘʪʫ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ 15Áʉ-ʪʘʥ ʘʩʧʘʡʪʳʥ ʩʫʳץ ʘסʳʥ ʩʫʤʝʥ ʞᴅʥʝ/ʥʝʤʝʩʝ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ 0-ʜʝʥ 8Áʉ-ץʘ ʜʝʡʽʥʛʽ, ʘʫʘʥʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣסʘʣʜʳʣʳסʳ 95% 

ʞʘסʜʘʡʣʘʨʜʘ (ʩʘʣץʳʥʜʘʪʫ ʢʘʤʝʨʘʣʘʨʳʥʜʘ) ᴇʥʽʤʥʽש ʦʨʪʘʩʳʥʜʘ 8Áʉ-ʪʘʥ ʘʩʧʘʡʪʳʥ 

ʪʝʤʧʝʨʘʪʫʨʘסʘ ʞʝʪʢʝʥʛʝ ʜʝʡʽʥ   ʞװʨʛʽʟʽʣʝʜʽ 

ʉʘʧʘʥʳ ʙʘץʳʣʘʫ.  

ɼʘʡʳʥ ᴇʥʽʤʜʝʨʜʽ ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʄɽʄʉʊ ʈ 53159, 

ʄɽʄʉʊ ʈ   53161, ʄɽʄʉʊ ʈ ʀʉʆ 8588, ʄɽʄʉʊ 9959; ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʞᴅʥʝ 

ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʄɽʄʉʊ ʈ 51447, ʄɽʄʉʊ  9792, ʄɽʄʉʊ 

31904, ʄɽʄʉʊ 32164 ʙʦʡʳʥʰʘ ʪʝʢʩʝʨʽʣʝʜʽ. 

ʊᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨ ʙʝʨʽʣʛʝʥ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʩײʣʙʘ ʘʨץʳʣʳ ʞʘʩʘʣʜʳ 

(ʩʫʨʝʪ 21). 
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ʉʫʨʝʪ 21 ï çɹʘʷʥʘʫʳʣè ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʜʽש 

ʪʝʭʥʦʣʦʛʠʷʣʳץ  ʩײʣʙʘʩʳ 

 

ɽʪ ʰʠʢʽʟʘʪʳ 

ɹᴇʣʫ, ʝʪʪʽ ʩװʡʝʢʪʝʥ 

ʘʞʳʨʘʪʫ, ʩʽשʽʨʜʝʥ 

ʘʞʳʨʘʪʫ 

 ʪʘʫ  d=2-8ʤʤץʩʘױ

ʊײʟʜʘʫ t=4C̄, t=18 ʩʘס 

ʂʫʪʪʝʨʣʝʫ t=12 ʤʠʥ 

ʐʧʨʠʮʪʝʫ 

ʅʳסʳʟʜʘʫ t=2-8 C̄, 

t=2ʯ 

ʫʳʨʫ t=85-95̄פ C, 

 tʙʘʪʦʥ ʽʰʽʥʜʝ =45̄ C 

ʊװʢʪʽ ʩʫʙᴇʥʽʤʜʝʨ 

ʊʘʟʘʣʘʫ, ʞʫʫ 

ʂʝʩʫ, m=80-100ʛ 

ʄʘʡʩʳʟʜʘʥʜʳʨʫ 

t=60-65Áʉ, 45-50 

ʉʫʳʪʫ  t=45Áʉ-ʜʝʡʽʥ 

  

ʌʝʨʤʝʥʪʪʽʢ ʛʠʜʨʦʣʠʟ 

ʌʝʨʤʝʥʪ BLT 7 1% 

t=45Áʉ, t=24 ʯ  

ʆʨʘʧ-ץʘʧʪʘʫ 

ʉʫʳʪʫ t
 ʙʘʪʦʥ ʽʰʽʥʜʝ

=15̄ C 

ʇʽʩʽʨʫ t=75-85̄ C, 

 t ʙʘʪʦʥ ʽʰʽʥʜʝ =72̄ C 

ʌʝʨʤʝʥʪʪʽʢ ʢʝʰʝʥʜʽ 

ʠʥʘʢʪʠʚʘʮʠʷʣʘʫ  

t=95±2Áʉ, t=30 

ʉײʡʳץ ʘץʫʳʟ 

ʛʠʜʨʦʣʠʟʘʪʳʥ ʘʣʫ 

ʂʝʧʪʽʨʫ  

ʇʦʨʪʫʣʘʢ ײʥʪʘסʳ 

  

ʉʘץʪʘʫ, t
 

=0-6 C̄, t= 

120  ʩʘס 
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 çɹʘʷʥʘʫʳʣè ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʽש ʨʝʮʝʧʪʫʨʘʩʳ ʥʝʛʽʟʽʥʜʝ 

ʄɽʄʉʊ 23670- 2019 ʙʦʡʳʥʰʘ ᴇʥʜʽʨʽʣʝʪʽʥ ʩʠʳʨ ʝʪʽʥʝʥ ʞʘʩʘʣסʘʥ  ʰײʞʳץ 

ʨʝʮʝʧʪʫʨʘʩʳ ʘʣʳʥʜʳ (ʢʝʩʪʝ 27). 

 

ʂʝʩʪʝ 27 ï çɹʘʷʥʘʫʳʣè ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʽש ʨʝʮʝʧʪʫʨʘʩʳ 

 

 

 çɹʘʷʥʘʫʳʣè ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽ ʨʝʮʝʧʪʫʨʘʩʳʥʳש   

ʢʦʤʧʦʥʝʥʪʪʝʨʽ ʨʝʪʽʥʜʝ ʞʦסʘʨʳ ʞᴅʥʝ ʙʽʨʽʥʰʽ ʩʦʨʪʪʳ ʩʠʳʨ ʝʪʽ, ʩʠʳʨ ʤʘʡʳ, 

ʧʦʨʪʫʣʘʢ, ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ץʦʩʘʣץʳ ʠʥʛʨʝʜʠʝʥʪʪʝʨ 

 .ʦʣʜʘʥʳʣʜʳץ

 

4.2 ɼʘʡʳʥ ᴇʥʽʤʥʽש ʪʘסʘʤʜʳץ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳײץ ץʥʜʳʣʳץʪʘʨʳʥ 

ʘʥʳץʪʘʫ 

ɾʝʪʽʣʜʽʨʽʣʛʝʥ ʪʝʭʥʦʣʦʛʠʷסʘ ʩᴅʡʢʝʩ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ʨʝʪʽʥʜʝ  ײץʨסʘץ 

ʧʦʨʪʫʣʘʢ ײʥʪʘסʳ ʤʝʥ  ʘץʫʳʟ ʛʠʜʨʦʦʣʠʟʘʪʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, çɹʘʷʥʘʫʳʣè 

ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʧʽʩʽʨʽʣʛʝʥ ʰײʞʳץʪʳש ʪᴅʞʽʨʠʙʝʣʽ ʧʘʨʪʠʷʩʳ ʞʘʩʘʣʜʳ ʞᴅʥʝ ʦʥʳש 

ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʟʝʨʪʪʝʣʜʽ. ɹʘץʳʣʘʫ װʣʛʽʩʽ ʨʝʪʽʥʜʝ  ʄɽʄʉʊ 

23670 - 2019  çʇʽʩʽʨʽʣʛʝʥ ʰײʞʳץ ᴇʥʽʤʜʝʨʽè ʙʦʡʳʥʰʘ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ʤʝʥ 

ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ץʦʩʧʘʡ ʞʘʩʘʣסʘʥ ʰײʞʳץ ʙʦʣʜʳ. 

 

 

ʐʠʢʽʟʘʪ 

ɹʘץʳʣʘʫ 

çʇʽʩʽʨʽʣʛʝʥ ʰײʞʳץ 

ᴇʥʽʤʜʝʨʽè 

ʄɽʄʉʊ 23670- 2019 

ʊᴅʞʽʨʠʙʝ 1 

ʇʦʨʪʫʣʘʢ ײʥʪʘסʳ 

1%, 

ɸɻ 5% 

ʉ̔ ʥʽʨʽʥʝʥ ʘʞʳʨʘʪʳʣסʘʥ ʩʠʳʨ 

ʝʪʽ ʞʦסʘʨʳ ʩײʨʳʧ, ʢʛ 

70 70 

ʉ̔ ʥʽʨʽʥʝʥ ʘʞʳʨʘʪʳʣסʘʥ ʩʠʳʨ 

ʝʪʽ ʙʽʨʽʥʰʽ ʩײʨʳʧ , ʢʛ 

15 11 

ʉʠʳʨ ʤʘʡʳ, ʢʛ 12 10 

ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪ,r ʢʛ  5 

 ʳ, ʢʛ  1סʥʪʘײ ʧʦʨʪʫʣʘʢ ץʘסʨײפ

ɸʩ ʪײʟʳ, ʢʛ 2,1 2,1 

ʅʘʪʨʠʡ ʥʠʪʨʠʪʽ, ʢʛ 0,05 0,05 

 ʘʥʪ, ʢʛ 0,19 0,19פ

 ʨʳʰ, ʢʛ  0,15 0,15ײʘʨʘ ʙפ

ʂʘʨʜʘʤʦʥ ʥ/ʝ ʤʫʩʢʘʪ 

ʞʘסשʘrס , ʢʛ 

0,2 0,2 
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ᴆʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ʤʝʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ᴇשʜʽʨʽʣʛʝʥ 

çɹʘʷʥʘʫʳʣè ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץʪʳש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʙʘסʘʣʘʫʳ 

 ʨʛʽʟʽʣʽʧ, ʥᴅʪʠʞʝʣʝʨʽװʡʝ ʙʦʡʳʥʰʘ ʞװʞ ץʘʥ ᴅʜʽʩʪʝʤʝʛʝ ʩᴅʡʢʝʩ 5 ʙʘʣʜʳסʘʙʳʣʜʘʥץ

28-ʰʽ ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

ʂʝʩʪʝ 28 ï  çɹʘʷʥʘʫʳʣè ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳסʳʥʳש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ 

ʙʘסʘʣʘʫ ʥᴅʪʠʞʝʣʝʨʽ  

 
            ʂᴇʨʩʝʪʢʽʰʪʝʨ 

 

 ʣʛʽʣʝʨת

ɼᴅʤʽ 
ʀʽʩʽ, 

ʜᴅʤʽ 

ʉʳʨʪץʳ 

ʪװʨʽ 

ʂʦʥʩʠʩ-

ʪʝʥʮʠʷʩ r

ʂʝʩʢʝʥʜʝʛʽ 

ʪװʨʽ 

ʐʳʨʳʥʜʳ-

ʣʳץ 

ɹʘץʳʣʘʫ װʣʛʽʩʽ 5 4,8 4,8 4,9 4,8 4,7 

çɹʘʷʥʘʫʳʣè 

ʛʝʨʦʜʠʝʪʠʢʘʣʳץ 

ʰײʞʳסʳ 

4,9 4,8 4,8 5 4,9 4,9 

 

 çɹʘʷʥʘʫʳʣè ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץʪʳש ʜʝʛʫʩʪʘʮʠʷʣʳץ ʙʘסʘʣʘʫʳ ʜʘʡʳʥ 

ᴇʥʽʤʥʽש ʞʦסʘʨʳ ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʢᴇʨʩʝʪʪʽ. 

ʆʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʙʘסʘʣʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʰײʞʳץʪʘʨʜʳש ʪװʩ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʞᴅʥʝ ײץʨʳʣʳʤʜʳץ ʤʝʭʘʥʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʟʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʣʝʨʽʤʝʥ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ʊװʩ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʤʝʥ ײץʨʳʣʳʤʜʳץ-

ʤʝʭʘʥʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 29-ʰʽ ʢʝʩʪʝʜʝ  ʞᴅʥʝ ʩʫʨʝʪ 21-

ʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

ʊװʩ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ᴇʣʰʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ Lab ʥʝʛʽʟʛʽ ʪװʩʪʝʨ ʞװʡʝʩʽ 

ʘʣʳʥʜʳ: L ʪװʩʪʽץ שʘʨץʳʥʜʳʣʳסʳʥ (ʘʰʳץʪʳסʳʥ), a ï ץʳʟʘʨʫ ʥʝʤʝʩʝ 

ʞʘʩʳʣʜʘʥʜʳʨʫ ʜᴅʨʝʞʝʩʽʥ, b ï ʩʘʨסʳʰʪʳץ ʥʝʤʝʩʝ ʢᴇʢ ʪװʩ ʜᴅʨʝʞʝʩʽʥ ʘʥʳץʪʘʡʜʳ . 

ɹײʣ װʩʪʝʨʜʽש ʩʘʥʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ,  ʦʣʘʨʜʳש ʥʝʛʽʟʽʛʜʝ  ʪװʩʪʝʨʜʽש ʪʦʣʳץ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨʳ ȹŮ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʛʝʥ : 

 

                                                   (21) 

 

 ʊװʩ ץʘʥʳץʪʳסʳʥ Lab ʪװʩʪʝʨ ʞװʡʝʩʽ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 29-ʰʳ 

ʢʝʩʪʝʜʝ ʙʝʨ̔ʣʛʝʥ. 
 

ʂʝʩʪʝ 29 ï ᴆʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ץʦʣʜʘʥʳʧ ʞʘʩʘʣסʘʥ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ 

ᴇʥʽʤʜʝʨʽʥʽש  ʪװʩʪʽʢ ʩʠʧʘʪʪʘʤʘʣʘʨʳ  

 
ɾʘʨʳץʧʝʥ ᴅʩʝʨ ʝʪʫʜʝʥ ʙײʨʳʥ ʪװʩʪʽʢ 

ʩʠʧʘʪʪʘʤʘʣʘʨ 

ɾʘʨʳץʧʝʥ ᴅʩʝʨ ʝʪʫʜʝʥ ʢʝʡʽʥ ʪװʩʪʽʢ 

ʩʠʧʘʪʪʘʤʘʣʘʨ 

ʊװʩ 

ʪײʨʘץʪʳʣʳסʳ, 

% L-

ʘʰʳץʪʳץ 

a-ץʳʟסʳʣʪ b-

ʩʘʨסʳʰʪʳץ 

L-

ʘʰʳץʪʳץ 

a- 

 ʳʣʪסʳʟץ

b-

ʩʘʨסʳʰʪʳץ 

64,04Ñ0,43 15,35Ñ0,40 11,59Ñ0,53 62,58Ñ0,60 14,07Ñ0,44 13,82Ñ0,40 89,96Ñ1,47 
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29-ʰ  r ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʘʰʳץʪʳץ ʧʝʥ ץʳʟסʳʣʪ 

ʤᴅʥʜʝʨʽ ʪʠʽʩʽʥʰʝ 2% ʞᴅʥʝ 8% ʰʘʤʘʩʳʥʜʘ  ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʤʝʛʝʥʽʥ 

ʢᴇʨʩʝʪʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʩʘʨסʳʰʪʳץ, ʢʝʨʽʩʽʥʰʝ, ʞʘʨʳץʧʝʥ ᴅʩʝʨ ʝʪʢʝʥ ʢʝʟʜʝ 

ʞʦסʘʨʳ ʤᴅʥʜʝʨʛʝ ʠʝ ʙʦʣʜʳ (20%).  ɹʝʨʽʣʛʝʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʜʘʡʳʥ  ᴇʥʽʤʥʽש 

ʪװʩʽ ʪײʨʘץʪʳ ʝʢʝʥʽʥ  ʢᴇʨʩʝʪʝʜʽ,  ʷסʥʠ ʘץʫʳʟ ʧʠʛʤʝʥʪʪʝʨʽʥʽש ʪʦʪʳסʫʳʥʘ ʞʦʣ 

ʙʝʨʤʝʡʪʽʥ, ʪʦʪʳסʫסʘ ץʘʨʩʳ ץʘʩʠʝʪʽ ʙʘʨ ʧʦʨʪʫʣʘʢ ײʥʪʘסʳʥ ʝʥʛʽʟʫʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳʨʫסʘ ʙʦʣʘʜʳ. 

ʆʩʳʣʘʡʰʘ, ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ᴇʩʽʤʜʽʢ 

ʰʠʢʽʟʘʪʳʥ ʝʥʛʽʟʫ ʜʘʡʳʥ ᴇʥʽʤʜʝ ץʘʞʝʪʪʽ ʪװʩ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʳש ʢʝʰʝʥʽʥʽש 

 ʳʜʳʨʘʫ שʘʪʘʨ ʥʘʪʨʠʡ ʥʠʪʨʠʪʽʥʽץ ᴅʩʝʨ ʝʪʝʜʽ, ʩʦʥʳʤʝʥ שʘʣʳʧʪʘʩʫʳʥʘ ʦץ

ʧʨʦʮʝʩʪʝʨʽʥ ʞᴅʥʝ ʥʠʪʨʦʟʦʧʠʛʤʝʥʪʪʝʨʜʽש ʪװʟʽʣʫʽʥ ʢװʰʝʡʪʝʜʽ, ʦʣʘʨʜʳש 

ʪײʨʘץʪʳʣʳסʳʥ ʘʨʪʪʳʨʘʜʳ ʜʝʛʝʥ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. 

ᴆʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץʪʳש 

 ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨ  22-ʰ ̔ʩʫʨʝʪʪʝ ץʤʝʭʘʥʠʢʘʣʳ-ץʨʳʣʳʤʜʳײץ

ʢᴇʨʩʝʪʽʣʛʝʥ.  ɸʣʜʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ʤʝʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ 

ʝʥʛʽʟʫ ʘʨץʳʣʳ  װʣʛʽʣʝʨʜʽש ʞײʤʩʘץ ʢʦʥʩʠʩʪʝʥʮʠʷʩʳʥʘ ץʦʣ ʞʝʪʢʽʟʽʣʛʝʥʽʥ 

ʢᴇʨʩʝʪʝʜʽ. ɼʘʡʳʥ ᴇʥʽʤʥʽײץ שʨʳʣʳʤʜʳץ-ʤʝʭʘʥʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʟʝʨʪʪʝʫ 

ʙʘʨʳʩʳʥʜʘ ʜʘʡʳʥ ᴇʥʽʤʜʽ ʢʝʩʫ ʢʝʨʥʝʫʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʟʝʨʪʪʝʣʜʽ (cʫʨʝʪ 22).  

    

      
 

 

ʉʫʨʝʪ 22 ï çɹʘʷʥʘʫʳʣè ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳסʳʥʳש ʢʝʩʫ ʢʝʨʥʝʫʽʥʽש 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

 çɹʘʷʥʘʫʳʣè ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳסʳʥʳײץ   שʨʳʣʳʤʜʳ-ʤʝʭʘʥʠʢʘʣʳץ 

 ץʘסʨײפ .ʨʘʜʳײץ ʘʩʠʝʪʪʝʨʽʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ  ʢʝʩʫ ʢʝʨʥʝʫʽ 38,5Ñ0,15 ʢʇʘץ

ʧʦʨʪʫʣʘʢ ײʥʪʘסʳʥ ʞᴅʥʝ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ʝʥʛʽʟʫ  ʘʨץʳʣʳ  ʞʘʩʘʣסʘʥ 
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ʰײʞʳץʪʳש  ʢʝʩʫ ʢʝʨʥʝʫʽ ʧʽʩʽʨʽʣʛʝʥ ʰײʞʳץץʘ ʩᴅʡʢʝʩ ʙʦʣʘʪʳʥʳʥ  ʞᴅʥʝ 

ʙʘץʳʣʘʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 2%-סʘ ʪᴇʤʝʥ ʝʢʝʥʽ ʘʥʳץʪʘʜʳ . 

ᴆʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ʧʦʨʪʫʣʘʢ ʞᴅʥʝ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪ ץʦʩʳʣʳʧ ʞʘʩʘʣסʘʥ 

çɹʘʷʥʘʫʳʣè ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳסʳʥʳש  ʩʘʧʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש 

ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʝʩʽ ʢʝʩʪʝʣʝʨʣʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

ʂʝʩʪʝ 30 ï çɹʘʷʥʘʫʳʣè ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳסʳʥʳש  ʭʠʤʠʷʣʳײץ ץʨʘʤʳ  
 

ʂᴇʨʩʝʪʢʽʰʪʝʨ ʘʪʘʫʳ ɹʘץʳʣʘʫ װʣʛʽʩʽ çɹʘʷʥʘʫʳʣè ʰײʞrס r

ʓʣסʘʣʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ, % 

ʄʘʡʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ, % 

ɸץʫʳʟʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ, % 

ʂᴇʤʽʨʩʫʜʽש ʤʘʩʩʘʣʳװ ץʣʝʩʽ, % 

63,5Ñ1.2 

14,0 Ñ2.1 

16,85Ñ2.3 

3,00 

65,2 

9,85 

19,29 

3,01 

 

ɽʪ ᴇʥʽʤʜʝʨʽʥʽש  ʪʦʣʳץ ʘץʫʳʟʜʳש ʥʝʛʽʟʛʽ ʢᴇʟʜʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, 

ʦʣʘʨʜʳײץ שʨʘʤʳʥʜʘ  11-22%  ʰʘʤʘʩʳʥʜʘ ʘץʫʳʟ ʤᴇʣʰʝʨʽ ʙʦʣʘʜʳ.  ɽʪ ʧʝʥ ʝʪ 

ᴇʥʽʤʜʝʨʽʥʽײץ שʨʘʤʳʥʘ ץʘʨʘʧʘʡʳʤ ʞᴅʥʝ ʢװʨʜʝʣʽ ʘץʫʳʟʜʘʨ, ʩʦʥʳש ʽʰʽʥʜʝ ʩʫʜʘ, 

ʪײʟʜʘ ʞᴅʥʝ ʩʽʣʪʽʜʝ ʝʨʠʪʽʥ ʘץʫʳʟʜʘʨ ʢʽʨʝʜʽ, ʤʳʩʘʣʳ, ʩʫʜʳ ײʩʪʘʧ ʪײʨʫ, ʽʩʽʥʫ ʞᴅʥʝ 

ʝʨʽʛʽʰʪʽʢ ʩʠʷץʪʳ ʤʘשʳʟʜʳ ʬʫʥʢʮʠʷʣʘʨʜʳ, ʩʦʥʜʘʡ-ʘץ ᴇʥʽʤʥʽש ʪװʩʽʥʝ ʞʘʫʘʧ 

ʙʝʨʝʪʽʥ ʢװʨʜʝʣʽ ʧʠʛʤʝʥʪʪʽ ʘץʫʳʟʜʘʨʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɸץʫʳʟʜʘʨ ʭʠʤʠʷʣʳץ 

ʞᴅʥʝ ʢʝשʽʩʪʽʢʪʽʢ ײץʨʳʣʳʤʳʤʝʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙᴇʣʰʝʢʪʝʨʜʽש 

ᴇʣʰʝʤʜʝʨʽʤʝʥ, ʩʦʥʜʘʡ-ʘץ ʤʦʣʝʢʫʣʘʣʘʨʜʳש ʧʽʰʽʥʽʤʝʥ ʜʝ ʝʨʝʢʰʝʣʝʥʝʜʽ. 

ʉʦסשʳʩʳ ʝʢʽ ʪʦʧʪʳ ץʘʤʪʠʜʳ: ʬʠʙʨʠʣʣʷʨʣʳ ʞᴅʥʝ ʛʣʦʙʫʣʷʨʣʳ, ʬʠʟʠʢʘʣʳץ-

ʭʠʤʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʤʝʥ, ʝש ʘʣʜʳʤʝʥ ʩʫʜʘ ʝʨʽʛʽʰʪʽʛʽʤʝʥ, ʩʫʣʳ-ʪײʟʜʳ 

ʝʨʽʪʽʥʜʽʣʝʨʽʤʝʥ ʞᴅʥʝ ʧʦʣʷʨʣʳ ʝʨʽʪʢʽʰʪʝʨʜʽש ʩʫʣʳ ʝʨʽʪʽʥʜʽʣʝʨʽʤʝʥ, ʩʦʥʜʘʡ-ʘץ 

ʜʝʥʘʪʫʨʘʮʠʷ, ʛʠʜʨʦʣʠʟ ʞᴅʥʝ ʙʘʩץʘ ʪװʨʣʝʥʜʽʨʫʣʝʨʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ʉʫʜʘ ʝʨʠʪʽʥ 

ʘץʫʳʟʜʘʨסʘ ʙײʣʰʳץʝʪ ײʣʧʘʩʳ ʘץʫʳʟʜʘʨʳʥʳש ʘʣʴʙʫʤʠʥ ʬʨʘʢʮʠʷʣʘʨʳ (ʤʠʦʟʠʥ, 

ʤʠʦʛʣʦʙʠʥ, ʤʠʦʛʣʦʙʠʥ, ʛʣʦʙʫʣʠʥ) ʞʘʪʘʜʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ᴇʥʽʤʥʽץ שʘʞʝʪʪʽ 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʩʘץʪʘʫ ʞᴅʥʝ ʘʣʫ װʰʽʥ ʬʫʥʢʮʠʦʥʘʣʜʳץ-

ʪʝʭʥʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʜʽ (ʌʊפ) ʪʠʽʩʪʽ ʜʝשʛʝʡʜʝ ײʩʪʘʧ ʪײʨʫ ץʘʞʝʪ. ʉʦʥʜʳץʪʘʥ 

ʬʨʘʢʮʠʷʣʳײץ ץʨʘʤʜʳ ʙᴇʣʫ ʧʨʦʮʝʩʽʥ, ᴅʩʽʨʝʩʝ ʦʥʳש ʞʘʣʧʳ ץʘʙʳʣʜʘʥסʘʥ 

ʥʦʨʤʘʣʘʨʜʘʥ ʘʫʳʪץʫʳʥ ʪװʩʽʥʫ ᴇʥʽʤʥʽש ʌʊפ-ʪʝʨʽʥ  ʪײʨʘץʪʘʥʜʳʨʫסʘ ʞᴅʥʝ 

 .ʘ ʢᴇʤʝʢʪʝʩʝʜʽסʨʫײץ ʘʞʝʪʪʽ ʩʘʧʘʥʳץ

ʉʘʨʢʦʧʣʘʟʤʘʣʳץ ʘץʫʳʟʜʘʨʜʳש ʘʨʘץʘʪʳʥʘʩʳʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʟʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʘץʫʳʟ ʬʨʘʢʮʠʷʣʘʨʳʥʳײץ שʨʘʤʳʥʜʘסʳ ᴇʟʛʝʨʽʩʪʝʨʜʽש 

ʜʠʥʘʤʠʢʘʩʳʥ ʟʝʨʪʪʝʫ ʙײʣʰʳץʝʪ ײʣʧʘʩʳʥʘʥ ʩʘʨʢʦʧʣʘʟʤʘ ʘץʫʳʟʜʘʨʳʥ ʪᴇʤʝʥ 

ʠʦʥʜʳץ ʢװʰʪʽש ʙʫʬʝʨʣʽʢ ʝʨʽʪʽʥʜʽʩʽʤʝʥ ʘʣʫסʘ ʞᴅʥʝ ʩʫʜʘ ʝʨʠʪʽʥ, ʪײʟʜʘ ʝʨʠʪʽʥ 

ʞᴅʥʝ ʩʽʣʪʽʜʝ ʝʨʠʪʽʥ ʘץʫʳʟʜʘʨʜʳש ʬʨʘʢʮʠʷʣʘʨʳʥ ʘʣʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ, ʩʦʜʘʥ ʢʝʡʽʥ 
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ʦʣʘʨʜʳש ʩʘʥʳʥ ʂʲʝʣʴʜʘʣ ᴅʜʽʩʽʤʝʥ ʘʥʳץʪʘʫ 31-ʰ ̔ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. 

 

ʂʝʩʪʝ 31 ï çɹʘʷʥʘʫʳʣè ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳסʳ ʘץʫʳʟʜʘʨʳʥʳש ʬʨʘʢʮʠʘʣʳץ 

 ʨʘʤʳײץ

 

ʂᴇʨʩʝʪʢʽʰʪʝʨ ʘʪʘʫʣʘʨʳ ɹʘץʳʣʘʫ װʣʛʽʩʽ çɹʘʷʥʘʫʳʣè 

ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳסʳ 

ʉʫʜʘ ʝʨʽʛʽʰ ʘץʫʳʟʜʘʨ, % 

ʊײʟʜʘ ʝʨʽʛʽʰ ʘץʫʳʟʜʘʨ, % 

ʉʽʣʪʽʜʝ ʝʨʽʛʽʰ ʘץʫʳʟʜʘʨ, %  

3,80 

2,65 

9,36 

4,20 

1,72 

13,10 

 

çɹʘʷʥʘʫʳʣè ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳסʳ  ʬʨʘʢʮʠʷʣʘʨʜʳש ʝש ʢᴇʧ ʩʘʥʳ 

ʩʽʣʪʽʜʝ ʝʨʽʛʽʰ ʘץʫʳʟʜʘʨ, ʝש ʘʟ ʪײʟʜʘ ʝʨʽʛʽʰ  ʘץʫʳʟʜʘʨ ʦץʰʘʫʣʘʥסʘʥ, ʙײʣ ʜʘʡʳʥ 

ᴇʥʽʤʥʽײץ שʨʘʤʳʥʜʘ ʢʦʣʣʘʛʝʥʥʽש ʙʦʣʫʳʥ ʨʘʩʪʘʡʜʳ. ʂᴇʙʽʥʝʩʝ ʜᴅʥʝʢʝʨ ײʣʧʘʥʳש 

ʘץʫʳʟʜʘʨʳ ʜʝʧ ʘʪʘʣʘʪʳʥ ʩʽʣʪʽʜʝ ʝʨʽʛʽʰ ʘץʫʳʟʜʘʨ ʥʝʤʝʩʝ ʩʪʨʦʤʘ ʘץʫʳʟʜʘʨʳ 

ʙײʣʰʳץʝʪ ײץʨʳʣʳʤʳʥ ץʦʣʜʘʡʪʳʥ ʪʽʨʝʢ ʨʝʪʽʥʜʝ ץʳʟʤʝʪ ʝʪʝʜʽ. ʉʪʨʦʤʘʥʳש 

ʥʝʛʽʟʛʽ ʘץʫʳʟʳ-ʢʦʣʣʘʛʝʥ. ʕʣʘʩʪʠʥ ʤʝʥ ʨʝʪʠʢʫʣʠʥ ʩʪʨʦʤʘʥʳש ʢʽʰʢʝʥʝ ʙᴇʣʽʛʽʥ 

 .ʟʜʳ ʝʨʽʪʽʥʜʽʣʝʨʜʝ ʝʨʽʤʝʡʜʽײʳ ʩʫʜʘ ʞᴅʥʝ ʪסʙʘʨʣʳ שʫʳʟʜʘʨʜʳץʣ ʘײʨʘʡʜʳ. ɹײץ

ɸץʫʳʟʜʳש ʬʨʘʢʮʠʷʣʳײץ ץʨʘʤʳʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʣʳʥסʘʥ ʢʝʣʝʩʽ 

ʤᴅʥʜʝʨ  23-ʰʽ ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

ʉʪ             1            2 

 

ʉʫʨʝʪ 23 ï ɿʝʨʪʪʝʣʝʪʽʥ װʣʛʽʣʝʨʜʽש ʙʽʨ ᴇʣʰʝʤʜʽ ʵʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘʩʳ 

 

ʐʘʨʪʪʳ ʙʝʣʛʽʣʝʨ: ʉʪ-ʤʦʣʝʢʫʣʘʣʳץ ʤʘʩʩʘ ʩʪʘʥʜʘʨʪʳ: 250, 150, 100, 70, 50, 
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40, 30, 20, 15, 10 ʢɼʘ (ʞʦסʘʨʳʜʘʥ ʪᴇʤʝʥ), 1-ʟʘʢʦʣ 6 ʤʢʣ, ʟʘʢ 2-ʟʘʢʦʣ 4 ʤʢʣ (װʣʛʽ). 

ɹᴇʣʽʥʽʧ ʘʣʳʥסʘʥ ʘץʫʳʟʜʘʨʜʳש  ʬʨʘʢʮʠʷʣʘʨʳ ʥʝʛʽʟʽʥʝʥ ʩʠʳʨ ʝʪʽʥʝ ץʘʪʳʩʪʳ 

ʙʦʣʜʳ, ʊʦʣʳץ ʪʽʟʽʤ  ɺ ץʦʩʳʤʰʘʩʳʥʜʘ ʙʝʨʽʣʛʝʥ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙײʣ װʣʛʽʜʝ 

ʧʦʨʪʫʣʘʢ ʪץײʳʤʜʘʩʳʥʘ ʞʘʪʘʪʳʥ ʘץʫʳʟʜʘʨ ʘʥʳץʪʘʣʜʳ (ʢʝʩʪʝ 32). 
 

ʂʝʩʪʝ 32 ï ʊᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʝ ʘʥʳץʪʘʣסʘʥ ʧʦʨʪʫʣʘʢ ʪץײʳʤʜʘʩʳʥʘ ʞʘʪʘʪʳʥ 

ʘץʫʳʟʜʘʨ 

 

ɸץʫʳʟʜʳש ʘʪʘʫʳ 
ɻʝʥʥʽש 

ʘʪʘʫʳ 
ʐʳסʫʳ 

ʄʦʣʝʢʫʣʷʨʣʳץ 

ʤʘʩʩʘʩ,r ʢɼʘ 

4,5-ɼʆʌɸ ʜʠʦʢʩʠʛʝʥʘʟʘ ʵʢʩʪʨʘʜʠʦʣ DODA 
Portulaca 

grandiflora 
29,92 

ɯʨʽ ʪʽʟʙʝʢʪʽ ʨʠʙʫʣʦʟʦʙʠʩʬʦʩʬʘʪʢʘʨʙʦʢʩʠʣʘʟʘ rbcL 
Trianthema 

portulacastrum 
53,13 

ʄʘʪʫʨʘʩʝ ʂ matK 
Portulaca 

oleracea 
60,87 

 

ʅᴅʪʠʞʝʩʽʥʜʝ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʜʝʥʩʠʪʦʤʝʪʨʠʷʥʳש ʢᴇʤʝʛʽʤʝʥ 158 ʘץʫʳʟ 

ʬʨʘʢʮʠʷʩʳ ʦץʰʘʫʣʘʥסʘʥ, ʥʝʛʽʟʛʽ ʘץʫʳʟʜʘʨ Bos taurus (Bovine) ʪװʨʽʥʝ ʞʘʪʘʜʳ. 

ɹײʣ װʣʛʽʥʽײץ שʨʘʤʳʤʝʥ ʨʘʩʪʘʣʘʜʳ. ᴆʩʽʤʜʽʢ ʛʝʥʜʝʨʽʥʝ ʞʘʪʘʪʳʥ 3 ʘץʫʳʟ 

(ʬʝʨʤʝʥʪ) ʙᴇʣʽʥʽʧ ʘʣʳʥʜʳ: 

 ʣʢʝʥ ʪʽʟʙʝʢʪʽ ʨʠʙʫʣʦʟʦʙʠʩʬʦʩʬʘʪ ʢʘʨʙʦʢʩʠʣʘʟʘת -

- 4,5-ɼʈʆʌɸ ʜʠʦʢʩʠʛʝʥʘʟʘ ʵʩʪʨʘʜʠʦʣ 

- ʄʘʪʫʨʘʩʝ ʂ. 

ʈʠʙʫʣʦʟʦʙʠʩʬʦʩʬʘʪʢʘʨʙʦʢʩʠʣʘʟʘ (ʈɹʌʂ): ᴇʩʽʤʜʽʢ ʞʘʧʳʨʘץʪʘʨʳʥʳש 

ʥʝʛʽʟʛʽ ʬʝʨʤʝʥʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [179]. ʈɹʌʂʆ ʘץʫʳʟʳʥ ʝʤʜʽʢ ʞᴅʥʝ ʪʘסʘʤʜʳץ 

ʤʘץʩʘʪʪʘʨʜʘ ץʦʣʜʘʥʫ ᴅʣʽ ʜʝ ʘʟ ʥʘʟʘʨ ʘʫʜʘʨʘʜʳ, ʜʝʛʝʥʤʝʥ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש 

 ʨʳʥʥʘʥײʳʥ ʝʢʝʥʜʽʛʽ ʙץʪ ʢʘʟʝʠʥʽʥʝ ʞʘװʫʳʟʳ ʩץʨʘʤʳ ʙʦʡʳʥʰʘ ʈɹʌʂʆ ʘײץ

ʙʘʡץʘʣסʘʥ. ɻʝʥʜʽʢ ʠʥʞʝʥʝʨʠʷ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʘץʫʳʟʜʳ ʤʘשʳʟʜʳ 

ʘʤʠʥץʳʰץʳʣʜʘʨʳʤʝʥ ʙʘʡʳʪʫ ʤװʤʢʽʥʜʽʛʽ ʦʩʳ ʪײʨסʳʜʘʥ ʝʨʝʢʰʝ  ʙʦʣʳʧ ʢᴇʨʽʥʝʜʽ. 

4,5-ɼʆʌɸ ʜʠʦʢʩʠʛʝʥʘʟʘ ʵʩʪʨʘʜʠʦʣ: ʬʝʨʤʝʥʪʪʽש ʢʠʥʝʪʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽ 

ʙʝʪʫʣʠʥ ץʳʰץʳʣʳʥʳש ʪװʟʽʣʫʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ (ʦʣʘʨ ʙʘʩץʘ ᴇʩʽʤʜʽʢʪʝʨʜʝ 

ʘʥʪʦʮʠʘʥʠʥ ʨᴇʣʽʥ ʘʪץʘʨʘʜʳ), ʙʝʪʘʣʘʠʥʜʝʨʜʽש ᴇʩʽʤʜʽʢ ʧʠʛʤʝʥʪʽʥʽײץ שʨʳʣʳʤʜʳץ, 

ʭʨʦʤʦʬʦʨʣʳץ ʞᴅʥʝ ʙʠʦʘʢʪʠʚʪʽ ʙʽʨʣʽʛʽ [180]. ɹʝʪʘʣʘʠʥʜʝʨ-ʨʘʜʠʢʘʣסʘ ץʘʨʩʳ 

ʙʝʣʩʝʥʜʽʣʽʛʽ ʢװʰʪʽ ʤʦʣʝʢʫʣʘʣʘʨ. ʊʝʨʽ ʤʝʥ ʙʘʫʳʨʜʘסʳ ʽʩʽʢ ʪװʟʽʣʫʽ ʜᴅʣʝʣʜʝʥʜʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʪʳʰץʘʥʜʘʨʜʳש ʜʠʝʪʘʩʳʥʜʘסʳ ʧʠʛʤʝʥʪʪʝʨʜʽש ᴇʪʝ ʪᴇʤʝʥ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʜʘ ʪʝʞʝʣʝʜʽ [181] 

ʄʘʪʫʨʘʟʘ ʂ (matK) - ᴇʩʽʤʜʽʢʪʝʨʜʽש ʧʣʘʩʪʠʢʘʣʳץ ʛʝʥʽ. ʆʣ ʢʦʜʪʘʡʪʳʥ 

ʘץʫʳʟ-ʦʨʛʘʥʝʣʣʘʥʳש ʠʥʪʨʦʥ-ʤʘʪʫʨʘʟʘʩʳ, II ʪʦʧ ʠʥʪʨʦʥʜʘʨʳʥ ʙʽʨʽʢʪʽʨʝʪʽʥ 

ʘץʫʳʟ. ʆʣ II ʪʦʧʪʘסʳ ʠʥʪʨʦʥʜʘʨʜʳ in vivo ʙʘʡʣʘʥʳʩʪʳʨʫ װʰʽʥ ץʘʞʝʪ [182]. 

çɹʘʷʥʘʫʳʣè ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ʘץʫʳʟʳʥ ʢʝʰʝʥʜʽ ʟʝʨʪʪʝʫ װʰʽʥ  

ʘʤʠʥץʳʰץʳʣʜʳ  ײץʨʘʤʳ ʘʥʳץʪʘʣʜʳ (ʩʫʨʝʪ 24). 
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ʉʫʨʝʪ 24 - çɹʘʷʥʘʫʳʣè ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳסʳʥʳש ʙʘץʳʣʘʫ װʣʛʽʩʽʤʝʥ 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʘʤʠʥץʳʰץʳʣʜʳ ײץʨʘʤʳ 

 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ çɹʘʷʥʘʫʳʣè ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳסʳʥʳײץ שʨʘʤʳʥʜʘ  

ʛʣʠʮʠʥʥʽש, ʛʣʫʪʘʤʠʥ ץʳʰץʳʣʳʥʳש, ʣʠʟʠʥʥʽש, ʷסʥʠ ʥʝʛʽʟʽʥʝʥ ʢʦʣʣʘʛʝʥʜʝ 

ʢʝʟʜʝʩʝʪʽʥ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʞʦסʘʨʳ ʜʝשʛʝʡʽʥ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʥʝʛʽʟʽʥʝʥ 

ʩʽʣʪʽʜʝ ʝʨʠʪʽʥ ʘץʫʳʟʜʘʨʜʳש  ʙʘʩʳʤ ʙʦʣʫʳʤʝʥ ʨʘʩʪʘʣʘʜʳ. 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץʪʳש  ʙʠʦʣʦʛʠʷʣʳײץ ץʥʜʳʣʳסʳʥ ʩʠʧʘʪʪʘʡʪʳʥ  

ʘʤʠʥץʳʰץʳʣʜʳ ʩʢʦʨ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 33-ʰʽ ʢʝʩʪʝʜʝ ʙʝʨʽʣʛʝʥ 

 

 ʂʝʩʪʝ 33 - çɹʘʷʥʘʫʳʣè ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳסʳʥʳש ʘʤʠʥץʳʰץʳʣʜʳ ʩʢʦʨ 

ʥᴅʪʠʞʝʣʝʨʽ 

 

 

ɸʤʠʥץʳʰץʳʣʜʘʨ 

ɸʤʠʥץʳʰץʳʣʜʳ ʩʢʦʨ, % 

ɹʘץʳʣʘʫ 
çɹʘʷʥʘʫʳʣè ʛʝʨʦʜʠʝʪʠʢʘʣʳץ 

ʰײʞʳסʳ 

ɺʘʣʠʥ  72,4 90,5 

ʀʟʦʣʝʡʮʠʥ  161,6 153,8 

ʃʝʡʮʠʥ  83,9 85,7 

ʃʠʟʠʥ  110,1 124,3 

ʄʝʪʠʦʥʠʥ+ʎʠʩʪʝʠʥ 93,3 111,2 

ʊʨʝʦʥʠʥ 158,8 134,1 

ʌʝʥʠʣʘʣʘʥʠʥ+ʪʠʨʦʟʠʥ 82,4 89,4 

ʂʈɸʉ 36,5 27,0 

ɹ73,0 63,5 % ,פ 
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ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץʪʳש ʘʤʠʥץʳʰץʳʣʜʳ ʩʢʦʨ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ 

ʜʘʡʳʥ  ᴇʥʽʤʥʽײץ שʨʘʤʳʥʜʘסʳ ʰʝʢʪʝʣʛʝʥ ʘʣʤʘʩʪʳʨʳʣʤʘʡʪʳʥ ʘʤʠʥץʳʰץʳʣʜʘʨ 

 % ʘʪʘʨʳʥʘ ʣʝʡʮʠʥ 85,7 %, ʌʝʥʠʣʘʣʘʥʠʥ+ʪʠʨʦʟʠʥ 89,4 % ʞᴅʥʝ ʚʘʣʠʥ 90,5ץ

ʞʘʪʘʜʳ. 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ᴇʥʽʤʜʝʨʛʝ  ץʦʡʳʣʘʪʳʥ ʙʘʩץʘ ʪʘʣʘʧʪʘʨ-ʦʣʘʨʜʳש ʞʝשʽʣ 

ʰʘʡʥʘʫʳ ʞᴅʥʝ ʞʦסʘʨʳ ʩʽשʽʤʜʽʣʽʛʽ. 

ɸʟʳץ-ʪװʣʽʢʪʽש ʙʠʦʣʦʛʠʷʣʳײץ ץʥʜʳʣʳסʳʥ ʘʥʳץʪʘʡʪʳʥ ʥʝʛʽʟʛʽ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʙʽʨʽ ï ʧʨʦʪʝʦʣʠʪʠʢʘʣʳץ ʬʝʨʤʝʥʪʪʝʨʜʽש ʘʩץʘʟʘʥ-ʽʰʝʢ 

ʞʦʣʳʥʜʘסʳ ʘץʫʳʟʜʘʨʜʳ ʩʽשʽʨʫ ʜᴅʨʝʞʝʩʽ. ɸץʫʳʟʜʘʨʜʳש in vitro ʘʩ ץʦʨʳʪʫ 

ʬʝʨʤʝʥʪʪʝʨʽʤʝʥ ץʦʨʳʪʳʣʫʳʥ ʘʥʳץʪʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʘסʟʘʜʘסʳ ʘץʫʳʟʜʘʨʜʳש 

ʳʜʳʨʘʫ ʜᴅʨʝʞʝʩʽʥ ʙʦʣʞʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʅᴅʪʠʞʝʣʝʨ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ 

ʰײʞʳץʪʳש ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʽש ʙʘץʳʣʘʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʧʝʧʩʠʥ ʤʝʥ 

ʪʨʠʧʩʠʥʥʽש ʘʩ ץʦʨʳʪʫʳʥʳש ʙʽʨʰʘʤʘ ʞʦסʘʨʳ ʤᴅʥʽʤʝʥ 34-ʰʽ ʢʝʩʪʝʜʝ  ʩʠʧʘʪʪʘʣʳʧ 

ʢᴇʨʩʝʪʽʣʜʽ 

 

ʂʝʩʪʝ 34 ï çɹʘʷʥʘʫʳʣè ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳסʳʥʳץ שʦʨʳʪʳʣʫʳʥ ʙʘסʘʣʘʫ 

ʥᴅʪʠʞʝʣʝʨʽ 
 

ɸʪʘʫʳ ɹʘץʳʣʘʫ װʣʛʽʩʽ 

ʉ, ʤʢʛ/ʤʣ 

çɹʘʷʥʘʫʳʣè ʰײʞʳסʳ 

ʉ, ʤʢʛ/ʤʣ 

ɻʠʜʨʦʣʠʟʜʽ1 שʢʝʟʝש ̔(ʧʝʧʩʠʥ) 683,8Ñ11,5 728,1Ñ22,9 

ɻʠʜʨʦʣʠʟʜʽ2 ש ʢʝʟʝשʽ (ʪʨʠʧʩʠʥ) 347,6Ñ2,4 392,5Ñ7,8 

 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʧʽʩʽʨʽʣʛʝʥ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʽש 

ʪᴅʞʽʨʠʙʝʣʽʢ ʞᴅʥʝ ʙʘץʳʣʘʫ װʣʛʽʣʝʨʽʥʽש ʘץʫʳʟʜʘʨʳʥʳץ שʦʨʳʪʳʣʫʳʥʘ 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ. ᴆʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ʧʦʨʪʫʣʘʢ ʧʝʥ ʘץʫʳʟ 

ʛʠʜʨʦʣʠʟʘʪʳ ץʦʩʳʣסʘʥ ᴇʥʽʤʜʝʨ ʧʨʦʪʝʦʣʠʪʠʢʘʣʳץ ʬʝʨʤʝʥʪʪʝʨʜʽש (ʧʝʧʩʠʥ ʤʝʥ 

ʪʨʠʧʩʠʥ) ᴅʩʝʨʽʥʝʥ ʪʠʨʦʟʠʥʥʽש ʞʦסʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʤʝʥ ʩʠʧʘʪʪʘʣʘʪʳʥʳ 

ʘʥʳץʪʘʣʜʳ ï 728,1 ʤʢʛ/ʤʣ-ʜʝʥ (ʛʠʜʨʦʣʠʟʜʽש ʘʣסʘʰץʳ װʰ ʩʘסʘʪʳ ʽʰʽʥʜʝ) 392,5 

ʤʢʛ/ʤʣ-ʛʝ ʜʝʡʽʥ (ʛʠʜʨʦʣʠʟʜʽ6 ש ʩʘסʘʪʳ ʽʰʽʥʜʝ), ʙײʣ  ʦʩʳ ᴇʥʽʤʜʝʨ  ʘץʫʳʟʜʘʨʳ 

 ץʞʳײʘʥ ʥᴅʪʠʞʝʣʝʨʛʝ ʩʘʡ ʰסʘʨʳ ʜᴅʨʝʞʝʩʽʥ ʢᴇʨʩʝʪʝʜʽ.  ɸʣʳʥסʞʦ שʦʨʳʪʳʣʫʳʥʳץ

ᴇʥʽʤʜʝʨʽʥʽש ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʽʥʜʝ ʛʠʜʨʦʣʠʟʜʝʥʛʝʥ ʘץʫʳʟʜʘʨʜʳש ʢʦʣʣʘʛʝʥ 

ʢʝʰʝʥʽʥ ץʦʣʜʘʥʫ, ʪʠʨʦʟʠʥ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʤʘʢʨʦʤʦʣʝʢʫʣʘʣʘʨʜʳש ʘʩ ץʦʨʳʪʫ 

ʬʝʨʤʝʥʪʪʝʨʽʥʽש ᴅʩʝʨʽʥ ʘʨʪʪʳʨʜʳ, ʦʩʳʣʘʡʰʘ ᴇʥʽʤʥʽץ שʦʨʳʪʳʣʫʳʥ ʞʘץʩʘʨʪʘʜʳ. 

ʅᴅʪʠʞʝʣʝʨ ʛʠʜʨʦʣʠʟʜʝʥʛʝʥ ʞʘʥʫʘʨʪʝʢʪʝʩ ʘץʫʳʟʜʘʨʳʥʳש ʘʩץʘʟʘʥ-ʽʰʝʢ 

ʞʦʣʜʘʨʳʥʳש ʘʩ ץʦʨʳʪʫ ʬʝʨʤʝʥʪʪʝʨʽʥʽש ᴅʩʝʨʽʥʝʥ ʦשʘʡ ʳʜʳʨʘʫ, ץʘʥסʘ ʦשʘʡ 

ʩʽשʝʪʽʥ ʧʝʧʪʠʜʪʝʨ ʤʝʥ ʙʦʩ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥ ʪװʟʫ ץʘʙʽʣʝʪʽ ʪʫʨʘʣʳ ᴅʜʝʙʠ 

ʜᴅʣʝʣʜʝʨʛʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

 ɽʪ ᴇʥʽʤʽ ʩʘʧʘʩʳʥʳש ʢʝʣʝʩʽ ʤʘשʳʟʜʳ ʢᴇʨʩʝʪʢʽʰʽ ï ʦʣ ʤʘʡ ץʳʰץʳʣʳʥʳש 

 ʘ ʞʘʪʘʪʳʥס-ʣ ʘʩʧʝʢʪʽʩʽʥʜʝ ʩᴅʡʢʝʩʽʥʰʝ ʦʤʝʛʘ-3/ʦʤʝʛʘ-6ײʙ שʨʘʤʳ. ɿʝʨʪʪʝʫʜʽײץ
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ʣʠʥʦʣʝʥ ʞᴅʥʝ ʣʠʥʦʣ ץʳʰץʳʣʜʘʨʳʥʳײץ שʨʘʤʳ װʣʢʝʥ ץʳʟʳסʫʰʳʣʳץ ʪʫʜʳʨʜʳ. 

ɹײʣ ʤʘʡ ץʳʰץʳʣʜʘʨʳ ʧʦʨʪʫʣʘʢ ײץʨʘʤʳʥʜʘ ʪʘʙʳʣʜʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʜʘʡʳʥ 

ᴇʥʽʤʜʝ ʙʦʣʫʳ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ץʦʩʫʜʳש ʦʨʳʥʜʳʣʳסʳʥ ʜᴅʣʝʣʜʝʜʽ. ʄʘʡ 

ʨʘʤʳʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ  35-ʰ̔ײץ שʳʣʳʥʳץʳʰץ  ʢʝʩʪʝʜʝ ʙʝʨʽʣʛʝʥ. 

 

ʂʝʩʪʝ 35 ï ᴆʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ץʦʩʳʣʳʧ ʞʘʩʘʣסʘʥ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץʪʳש 

ʤʘʡ ץʳʰץʳʣʜʳ ײץʨʘʤʳ  

 
 ̄

ʂᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʘʪʘʫʳ 

ʄʘʡ ץʳʰץʳʣʜʳ ײץʨʘʤʳ 

(ʤʘʩʩʘʣʳװ ץʣʝʩʽ, %)  

ɹʘץʳʣʘʫ  çɹʘʷʥʘʫʳʣè 

ʰײʞʳסʳ 

1 ʄʠʨʠʩʪʠʥ ץʳʰץʳʣʳ ʉ14:0   1,8Ñ0,4 1,7Ñ0,4 

2 ʄʠʨʠʩʪʦʣʝʠʥ ץʳʰץʳʣʳ ʉ14:1  0,2Ñ0,4 0,1Ñ0,4 

3 ʇʝʥʪʘʜʝʢʘʥ ץʳʰץʳʣʳ ʉ15:0   0,2Ñ0,4 0,2Ñ0,4 

4 ʇʘʣʴʤʠʪʠʥ ץʳʰץʳʣʳ ʉ16:0  23,5Ñ0,4 21,3Ñ2,1 

5 ʇʘʣʴʤʠʪʦʣʝʠʥ ץʳʰץʳʣʳ ʉ16:1   3,2Ñ0,2 3,5Ñ0,4 

6 ʄʘʨʛʘʨʠʥ ץʳʰץʳʣʳ ʉ17:0   1,1Ñ0,1 0,6Ñ0,4 

7 ɻʝʧʪʘʜʝʮʝʥ ץʳʰץʳʣʳ ʉ17:1  0,1Ñ0,4 0,2Ñ0,4 

8 ʉʪʝʘʨʠʥ ץʳʰץʳʣʳ ʉ18:0  6,1Ñ1,4 6,4Ñ2,1 

9 ʆʣʝʠʥ ץʳʰץʳʣʳ ʉ18:1  33,2Ñ0,5 30,1Ñ2,1 

10 ʃʠʥʦʣ ץʳʰץʳʣʳ ʉ18:2ɤ6 29,9Ñ2,1 32,2Ñ2,1 

11 ʃʠʥʦʣʝʥ ץʳʰץʳʣʳ ʉ18:3ɤ3 2,3Ñ0,4 2,8Ñ0,4 

12 ɸʨʘʭʠʥ ץʳʰץʳʣʳ ʉ20:0  - 0,1Ñ0,4 

13 ʊʠʤʥʦʜʦʥ  ץʳʰץʳʣʳ  C20:5 - 0,5Ñ0,4 

14 ʕʡʢʦʟʘʜʠʝʥ ץʳʰץʳʣʳ ʉ20:2ɤ6  - 0,3Ñ0,4 

15 ʊʨʠʢʦʟʘʥ ץʳʰץʳʣʳ ʉ23:0 0,2Ñ0,4 0,3Ñ0,4 

 

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ 36 ʤʘʡ ץʳʰץʳʣʳʥʘʥ ʪʝʢ 14 

ʢᴇʨʩʝʪʢʽʰ ʤʘשʳʟʜʳ ʢʦʥʮʝʥʪʨʘʮʠʷʜʘ ʙᴇʣʽʥʜʽ. פʘʥʳץʧʘסʘʥ ץʳʰץʳʣʜʘʨʜʳש 

ʤᴇʣʰʝʨʽ 33,8 % ײץʨʘʡʜʳ, ץʘʥʳץץʘʥ ץʳʰץʳʣʜʘʨʜʳש ʤᴇʣʰʝʨʽ 30,6ï50% 

 ʨʘʜʳ, ʦʤʝʛʘ-6 ʤʝʥ ʦʤʝʛʘ-3ײץ ʤᴇʣʰʝʨʽ 35,3% שʳʣʜʘʨʳʥʳץʳʰץ ʨʘʡʜʳ, ʦʤʝʛʘײץ

 :ʩʘʪ ʝʪʽʣʛʝʥ ʜʠʘʧʘʟʦʥʜʘ (ʦʤʝʛʘ-6-ʜʘʥ ʦʤʝʛʘ-3-ʢʝ ʜʝʡʽʥ 4: 1-ʜʝʥ 15ץײʘʪʳʥʘʩʳ ʨץ

1-ʛʝ ʜʝʡʽʥ) 9 : 1, ʦשʪʘʡʣʳ ʜʝʥʩʘʫʣʳװ ץʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ 

ɼʘʡʳʥ ᴇʥʽʤ ʤʘʡʣʘʨʳʥʳש ʪʦʪʳסʫʳʥ ʙʦʣʜʳʨʤʘʫ װʰʽʥ 7 ʢװʥ ʽʰʽʥʜʝ ʪʦʪʳסʫ 

ʙײʟʳʣʫʳʥʳש ʜʠʥʘʤʠʢʘʩʳ ʟʝʨʪʪʝʣʜʽ. ɹײʣ ʟʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ 7 ʢװʥ ʙʦʡʳ 

ʩʘʣץʳʥʜʘʪʳʣסʘʥ ʩʘץʪʘʫ ʢʝʟʽʥʜʝ ʤʘʡʣʘʨ ʤʝʥ ʘץʫʳʟʜʘʨʜʳש ʪʦʪʳסʫʳʥʘ ץʘʨʩʳ 
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ʧʦʨʪʫʣʘʢ ײʥʪʘסʳʥʳש (Portulaca oleracea L.) ץʦʨסʘʥʳʩ ᴅʩʝʨʽʥ ʙʘסʘʣʘʫ ʙʦʣʜʳ. 

ᴆʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ץʦʩʳʣסʘʥ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץʪʳש ʪʦʪʳסʳʧ 

ʙײʟʳʣʫʳʥʳש ʜʠʥʘʤʠʢʘʩʳ ʢʝʣʪʽʨʽʣʛʝʥ (ʩʫʨʝʪ  25). 

            

 
 

 

ʉʫʨʝʪ 25 - ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥ ʩʘץʪʘʫ ʢʝʟʽʥʜʝʛʽ 

ʘʩץʳʥ ʪʦʪʳסʫ ʩʘʥʳʥʳש ᴇʟʛʝʨʽʩʽ 

 

ʅᴅʪʠʞʝʣʝʨʜʽ ʙʘסʘʣʘʫ ʢʝʟʽʥʜʝ ʧʝʨʦʢʩʠʜ ʩʘʥʳʥʳש ʞʠʥʘץʪʘʣʫʳ ʪᴇʤʝʥ 

 ,ʫʳʟʜʘʨʜʘ ʜʘץʥʳ ʘײʘ ʙʦʣʘʜʳ, ʤסʦʨʳʪʳʥʜʳ ʞʘʩʘʫץ ʨʝʜʽ ʜʝʛʝʥװʳʥʤʝʥ ʞץʘʨץ

ʤʘʡʣʘʨʜʘ ʜʘ, ʪʦʪʳסʫ ʧʨʦʮʝʩʪʝʨʽʥ ʙʘʷʫʣʘʪʘʪʳʥ 1% ʧʦʨʪʫʣʘʢ ʰʠʢʽʟʘʪʳʥʳש 

 .ʘ ʙʦʣʘʜʳסʨʘʤʳʥʘ ʝʥʛʽʟʽʣʫʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʫײץ

 ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨ ʝʪ ᴇʥʝʨʢᴅʩʽʙʽʥʜʝ ʤʘʡʣʘʨ ץʳʪʪʘ ʩʠʥʪʝʪʠʢʘʣʳץʘʟʽʨʛʽ ʫʘפ

ʤʝʥ ʘץʫʳʟʜʘʨʜʳש ʪʦʪʳסʫʳʥ ʙᴅʩʝשʜʝʪʫ װʰʽʥ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. ɸʣʘʡʜʘ, 

ʪײʪʳʥʫʰʳʣʘʨ ʙײʣ ʩʠʥʪʝʪʠʢʘʣʳץ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨסʘ ʦʣʘʨʜʳש ʪʦʢʩʠʢʦʣʦʛʠʷʣʳץ 

ᴅʩʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʘʣʘשʜʘʡʜʳ. ʊʠʽʩʽʥʰʝ, ʪʘʙʠסʠ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨʜʳ 

ʩʠʥʪʝʪʠʢʘʣʳץ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʜʝʥʩʘʫʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽ װʰʽʥ 

 .ʘ ʙʦʣʘʜʳסʦʣʜʘʥʫץ

ʇʦʨʪʫʣʘʢ ײʥʪʘסʳ ʞʘץʩʳ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʢʢʝ ʠʝ, ᴇʡʪʢʝʥʽ ʦʥʳש 

 ʳʣʜʘʨ ʞᴅʥʝץʳʰץ ץʳʥ ʪʽʟʙʝʢʪʽ ʦʨʛʘʥʠʢʘʣʳסʨʘʤʳʥʜʘ ʧʦʣʠʬʝʥʦʣʜʘʨ, ʰʘײץ

ʩʘʭʘʨʠʜʪʝʨ ʙʘʨ. ʇʦʪʝʥʮʠʘʣʜʳ ʪʘʙʠסʠ ʘʥʪʠʦʢʩʠʜʘʥʪ ʨʝʪʽʥʜʝ ʧʦʨʪʫʣʘʢ 

ʩʠʥʪʝʪʠʢʘʣʳץ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʞʘץʩʳ ʪײʨʘץʪʳʣʳץʪʳ, 

ʫʳʪʪʳʣʳץʪʳ ʞᴅʥʝ ʜᴅʨʽʣʽʢ ײץʥʜʳʣʳץʪʳ ץʦʩʘ ʘʣסʘʥʜʘ, ʞʦסʘʨʳ ץʘʩʠʝʪʪʝʨʛʝ ʠʝ 

ʞᴅʥʝ ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʣ ʪʘʥʳʤʘʣ ʪᴇʤʝʥ ʢʘʣʦʨʠʷʣʳ ᴇʥʽʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ 

ʝʤʜʽʢ ץʘʩʠʝʪʢʝ ʠʝ [183-185]. 

ɸʜʘʤʥʳש ʪʘסʘʤʜʳץ ʢʦʤʧʦʥʝʥʪʪʝʨʛʝ ʜʝʛʝʥ ʬʠʟʠʦʣʦʛʠʷʣʳץ ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥ 

 ʘʫʽʧʪʽץ ᴇʥʽʤʜʝʨʽ ץʪʘʤʘ ץʘ, ʛʝʨʦʜʠʝʪʠʢʘʣʳץʘʙʽʣʝʪʽʥʝʥ ʙʘʩץ ʘʪʪʘʥʜʳʨʫסʘʥʘץ

ʭʠʤʠʷʣʳץ, ʨʘʜʠʦʘʢʪʠʚʪʽ, ʙʠʦʣʦʛʠʷʣʳץ ʟʘʪʪʘʨ ʤʝʥ ʦʣʘʨʜʳץ שʦʩʳʣʳʩʪʘʨʳʥʳש 

 שʘʫʽʧʩʽʟ ʙʦʣʫʳ ʢʝʨʝʢ. ɼʘʡʳʥ ᴇʥʽʤʥʽץ ʘץץʨʘʤʳ ʙʦʡʳʥʰʘ ʜʝʥʩʘʫʣʳײץ
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 ʰʽʥ 1 ʛ ᴇʥʽʤʛʝ ʚʝʛʝʪʘʪʠʚʪʽ ʘʵʨʦʙʪʳ ʞᴅʥʝ ʬʘʢʫʣʴʪʘʪʠʚʪʽװ ʘʣʘʫסʘʫʽʧʩʽʟʜʽʛʽʥ ʙʘץ

ʘʥʘʵʨʦʙʪʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʽש ʩʘʥʳʥ ʘʥʳץʪʘʫ װʰʽʥ ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ 

ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ. ʊʘʣʜʘʫ "ɺʝʪʝʨʠʥʘʨʠʷʣʳץ ʙʘץʳʣʘʫ ʞᴅʥʝ ץʘʜʘסʘʣʘʫ ʢʦʤʠʪʝʪʽ" 

ʞʘʥʳʥʜʘסʳ çɸʩʪʘʥʘ ץʘʣʘʩʳʥʜʘסʳ ʈʝʩʧʫʙʣʠʢʘʣʳץ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʟʝʨʪʭʘʥʘè 

ʐɾפ ʈʄʂ ʟʝʨʪʭʘʥʘʣʘʨʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ɹʘץʳʣʘʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʽש 

85% ʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣסʘʣʜʳʣʳץʪʘ  5ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ 7 ʢװʥ ʩʘץʪʘסʘʥʥʘʥ ʢʝʡʽʥ 

ʟʝʨʪʪʝʣʜʽ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 44-ʰʽ ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. 

ʄʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʦʡʳʥʰʘ ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨ  ʊʈ ʊʉ 

021/2011 ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ (ʂʝʩʪʝ 36). 

 

ʂʝʩʪʝ 36 ï ɼʘʡʳʥ ᴇʥʽʤʥʽץ שʘʫʽʧʩʽʟʜʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

ʂᴇʨʩʝʪʢʽʰʪʝʨ ʘʪʘʫʳ, 

 ᴇʣʰʝʤ ʙʽʨʣʽʢʪʝʨʽ 

ʅᴅʪʠʞʝʣʝʨ  ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ 

ʊʦʢʩʠʢʘʣʳץ ʵʣʝʤʝʥʪʪʝʨ, 

ʤʛ/ʢʛ: 

  

- ʢʘʜʤʠʡ  ɸʥʳץʪʘʣʤʘʜʳ ʄɽʄʉʊ 30178-96 

- ʤʳʰʴʷʢ ɸʥʳץʪʘʣʤʘʜʳ ʄɽʄʉʊ 26930-86 

 ʪʘʣʤʘʜʳ ʄɽʄʉʊ 30178-96ץʘʩʳʥ ɸʥʳסʦʨץ -

- ʩʳʥʘʧ ɸʥʳץʪʘʣʤʘʜʳ ʄɽʄʉʊ 26927-86 

ʄʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨ: 

- ʄɸʌɸʥʄʉ, ʂʆɽ/ʛ 

 

1*10
2
 

 

ʄɽʄʉʊ 10444.15-94 

 

ʄʝʟʦʬʠʣʴʜʽ ʘʵʨʦʙʪʳ ʞᴅʥʝ ʬʘʢʫʣʴʪʘʪʠʚʪʽ-ʘʥʘʵʨʦʙʪʳ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʽש ʩʘʥʳ 36-ʰ  r ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ ץʘʫʽʧʩʽʟʜʽʢ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ᴅʟʽʨʣʝʥʛʝʥ ᴇʥʽʤ ʪײʪʳʥʫʰʳʣʘʨʜʳש 

ʜʝʥʩʘʫʣʳסʳ װʰʽʥ ץʘʫʽʧʩʽʟ ʜʝʧ ʘʡʪʫסʘ ʙʦʣʘʜʳ. ɸʫʳʨ ʤʝʪʘʣʜʘʨʜʳש, 

ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽײץ שʨʘʤʳ ʙʝʣʛʽʣʝʥʛʝʥ ʰʝʢʪʝʨʜʝ ʙʦʣʜʳ, ʙײʣ ᴇʥʜʽʨʽʩʪʝ 

ʞʘʥʫʘʨʣʘʨʜʘʥ ʘʣʳʥʘʪʳʥ ʞʦסʘʨʳ ʩʘʧʘʣʳ ʰʠʢʽʟʘʪʪʳ ʧʘʡʜʘʣʘʥʫʜʳ ʢᴇʨʩʝʪʝʜʽ. 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץʪʘʥ  ʘʣʳʥסʘʥ ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

ʙʘʩʪʘʧץʳ ʰʠʢʽʟʘʪʪʳש, ᴇʥʜʽʨʽʩ ʧʨʦʮʝʩʽʥʽש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʨʝʞʠʤʜʝʨʽ ʤʝʥ 

ʧʘʨʘʤʝʪʨʣʝʨʽʥʽש ʩʘץʪʘʣʫʳʥ ʢᴇʨʩʝʪʝʜʽ. 

 

4.3 ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʜʽש ʵʢʦʥʦʤʠʢʘʣʳץ 

ʪʠʽʤʜʽʣʽʛʽʥ ʝʩʝʧʪʝʫ 

ᴆʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ץʦʩʳʧ, 1000 ʢʛ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʧʽʩʽʨʽʣʛʝʥ ʰײʞʳץʪʳש 

ᴇʥʜʽʨʽʩʪʽʢ ײץʥʳ ʝʩʝʧʪʝʣʛʝʥ. ᴆʟʽʥʜʽʢ ײץʥסʘ ʰʠʢʽʟʘʪ ʰʳסʳʥʜʘʨʳ, ʥʝʛʽʟʛʽ 

ʤʘʪʝʨʠʘʣʜʘʨ, ʪʝʭʥʦʣʦʛʠʷʣʳץ ץʘʞʝʪʪʽʣʽʢʪʝʨʛʝ ʘʨʥʘʣסʘʥ ʵʥʝʨʛʠʷ ʰʳסʳʥʜʘʨʳ 
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ʞᴅʥʝ ʙʘʩץʘʣʘʨʳ ʢʽʨʝʜʽ. 

ᴆʥʽʤʥʽש ʰʳסʳʤʳ ʪײʟʜʘʣʤʘסʘʥ ʰʠʢʽʟʘʪ ʤʘʩʩʘʩʳʥʳש  ʙʘץʳʣʘʫ 112%,  

ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʝ 115% . ʐʠʢʽʟʘʪ ʧʝʥ ʥʝʛʽʟʛʽ ʤʘʪʝʨʠʘʣʜʘʨסʘ ʘʨʥʘʣסʘʥ 

ʰʳסʳʥʜʘʨ 37-ʰ ̔ʢʝʩʪʝʜʝ ʙʝʨʽʣʛʝʥ. 

 

ʂʝʩʪʝ 37 ï 100 ʢʛ ʜʘʡʳʥ ᴇʥʽʤ  ᴇʥʽʤ ʘʣʫ װʰʽʥ ʰʠʢʽʟʘʪ ʰʳסʳʤʳ 

 

 

ʐʠʢʽʟʘʪʪʳ ʝʩʝʧʪʝʫ 

 

ʅʝʛʽʟʛʽ ʰʠʢʽʟʘʪʪʳ ʄʥ.ʰ  ʝʩʝʧʪʝʫ ʢʝʣʝʩʽ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʡʜʽ:  

 

                                           ʄʥ.ʰ =ʄʜ.ᴇʥ.Ā 100/ʐ                                      (22) 

 

ʄʜ.ᴇʥ ï ʜʘʡʳʥ ᴇʥʽʤʥʽש ʞʦʩʧʘʨʣʘʥסʘʥ ʰʳסʘʨʳʣʳʤʳʥʳש ʤʘʩʩʘʩʳ, 

ʘʫʳʩʳʤʜʘ, ʢʛ; 

ʐ ï ʜʘʡʳʥ ᴇʥʽʤʥʽש ʰʳסʳʤʳ, ʪײʟʜʘʣʤʘסʘʥ ʰʠʢʽʟʘʪ ʤʘʩʩʘʩʳʥʘ, % 

(ʥʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪʪʘʨ ʙʦʡʳʥʰʘ) 

  

                                          ʄʰ= ʄʥ.ʰ  Ā ʅ/100                                         (23)           

 

ʄ  hï ʰʠʢʽʟʘʪʪʳש ʞʘʣʧʳ ʤʘʩʩʘʩʳ, ʢʛ; 

ʅ ï ʨʝʮʝʧʪʫʨʘסʘ ʩᴅʡʢʝʩ ʰʠʢʽʟʘʪʪʳש, ʜᴅʤʜʝʫʽʰʪʝʨʜʽ ʞᴅʥʝ ʙʘʩץʘ 

ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʰʳסʳʥ ʥʦʨʤʘʩʳ, ʢʛ. 

 

 

ʐʠʢʽʟʘʪ 

100 ʢʛ ᴇʥʽʤʛʝ ʰʠʢʽʟʘʪ ʰʳסʳʤʳʥʳש ʥʦʨʤʘʩʳ, ʢʛ 

ɹʘץʳʣʘʫ 

çʇʽʩʽʨʽʣʛʝʥ ʰײʞʳץ 

ᴇʥʽʤʜʝʨʽè 

ʄɽʄʉʊ 23670- 2019 

ʊᴅʞʽʨʠʙʝ 1 

ʇʦʨʪʫʣʘʢ ײʥʪʘסʳ 1%, 

ɸɻ 5% 

 

ʉ̔ ʥʽʨʽʥʝʥ ʘʞʳʨʘʪʳʣסʘʥ ʩʠʳʨ ʝʪʽ 

ʞʦסʘʨʳ ʩײʨʳʧ, ʢʛ 

72 72 

ʉ̔ ʥʽʨʽʥʝʥ ʘʞʳʨʘʪʳʣסʘʥ ʩʠʳʨ ʝʪʽ 

ʙʽʨʽʥʰʽ ʩײʨʳʧ , ʢʛ 

15 12 

ʉʠʳʨ ʤʘʡʳ, ʢʛ 13 10 

ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪ,r ʢʛ  5 

 ʳ, ʢʛ  1סʥʪʘײ ʧʦʨʪʫʣʘʢ ץʘסʨײפ

ɸʩ ʪײʟʳ, ʢʛ 2,1 2,1 

ʅʘʪʨʠʡ ʥʠʪʨʠʪʽ, ʢʛ 0,05 0,05 

 ʘʥʪ, ʢʛ 0,19 0,19פ

 ʨʳʰ, ʢʛ  0,15 0,15ײʘʨʘ ʙפ

ʂʘʨʜʘʤʦʥ ʥ/ʝ ʤʫʩʢʘʪ ʞʘסשʘrס , ʢʛ 0,2 0,2 
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ʉʠʨʘץʪʘʨʜʘʥ  ʘʣʳʥʘʪʳʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥʳש ʰʳסʳʤʳ 9,6 %. 

100 ʢʛ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ʘʣʫ װʰʽʥ ʞװʥʜʽ ʩʫʙᴇʥʽʤʜʝʨʜʽש ʤʘʩʩʘʩʳʥ 

ʝʩʝʧʪʝʫ. 

ʄʘ.ʛ. (ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ) = 100 * 100/9,6 = 1041,67 ʢʛ  

100 ʢʛ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪ ʘʣʫ ײץʥʳ 38-ʰ̔ ʢʝʩʪʝʜʝ ʙʝʨʽʣʛʝʥ 

 

ʂʝʩʪʝ 38 -  100 ʢʛ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪ ײץʥʳʥ ʝʩʝʧʪʝʫ  

 
ᴆʥʽʤ  100 ʢʛ ʘץʫʳʟ 

ʛʠʜʨʦʣʠʟʘʪʳʥʘ ץʘʞʝʪ 

ʰʠʢʽʟʘʪ ʰʳסʳʥʳ 

1ʢʛ ʰʠʢʽʟʘʪ 

  ʥʳײץ

ɾʘʣʧʳ ײץʥʳ 

ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ 1041,67  ʢʛ 100 ʪʛ 104 167ʪʛ 

 

 100 ʢʛ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪ ᴇʥʜʽʨʫʛʝ ץʘʞʝʪ ʵʥʝʨʛʦʨʝʩʫʨʩ  ʰ rrס ʥʜʘʨʳʥ 

ʝʩʝʧʪʝʫ  39-ʰr  ʢʝʩʪʝʜʝ ʙʝʨʽʣʛʝʥ.  

 

ʂʝʩʪʝ 39 -  ʕʥʝʨʛʦʨʝʩʫʨʩ  ʰʳrס ʥʜʘʨʳʥ ʝʩʝʧʪʝʫ  

 

 

ɼʘʡʳʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʪʳ100 ש ʢʛ-ʳʥ  ᴇʥʜʽʨʫʛʝ ʘʨʥʘʣסʘʥ ʥʝʛʽʟʛʽ 

ʰʠʢʽʟʘʪʪʳײץ שʥʳ 104 167 ʪʛ ײץʨʘʡʜʳ 

ʕʣʝʢʪʨ ʨʝʩʫʨʩʪʘʨʳʥʘ ʞײʤʩʘʣʘʪʳʥ ʰʳסʳʥʜʘʨ ʩʦʤʘʩʳ 100 ʢʛ ʜʘʡʳʥ ᴇʥʽʤʛʝ 

706,3 ʪʝשʛʝʥʽ ײץʨʘʡʜʳ. 

ʆʩʳʣʘʡʰʘ, ʞʳʣץʳ, ʩʠʳʨ, ץʦʡ ʩʠʨʘץʪʘʨʳʥʘʥ ʞʘʩʘʣסʘʥ 100 ʢʛ ʜʘʡʳʥ ʘץʫʳʟ 

ʛʠʜʨʦʣʠʟʘʪʳʥʳײץ שʥʳ 104 873,3 ʪʝשʛʝ ײץʨʘʜʳ. 

ʐײʞʳץ ᴇʥʽʤʜʝʨʽʥʽש ʥʝʛʽʟʛʽ  ʞᴅʥʝ ץʦʩʘʣץʳ ʰʠʢʽʟʘʪʳʥ ʝʩʝʧʪʝʫ (ʙʘץʳʣʘʫ 

ʞᴅʥʝ ʪᴅʞʽʨʠʙʝ): 

ʄʥ.ʰ. (ʙʘץʳʣʘʫ)= 1000 * 100/112 = 892,9 

ʄ ʥ.ʰ. (ʪᴅʞʽʨʠʙʝ)= 1000 * 100/115 = 870 

ʄ ʩʽש.ʘʞ.ʩʠʳʨ ʝʪ ʞ.ʩ (ʙʘץʳʣʘʫ)= 892,9* 72/100 = 642,89 

ʄ ʩʽש.ʘʞ.ʩʠʳʨ ʝʪ ʞ.ʩ (ʪᴅʞʽʨʠʙʝ)= 870 * 72/100 = 626,4 

ʄ ʩʽש.ʘʞ.ʩʠʳʨ ʝʪ I.ʩ (ʙʘץʳʣʘʫ)= 892,9 * 15/100 = 133,94 

ʄ ʩʽש.ʘʞ.ʩʠʳʨ ʝʪ I.ʩ (ʪᴅʞʽʨʠʙʝ)= 870 * 10/100 = 87 

ʄcʠʳʨ ʤʘʡʳ (ʙʘץʳʣʘʫ)= 892,9 * 13/100 = 116,08 

ʄcʠʳʨ ʤʘʡʳ (ʪᴅʞʽʨʠʙʝ)= 870 * 10/100 = 87 

ʄʘץ.ʛʠʜ. (ʪᴅʞʽʨʠʙʝ) = 870 * 5/100 = 43,5 

      ʂᴇʨʩʝʪʢʽʰʪʝʨ ʘʪʘʫʳ 

 

1000 ʢʛ-סʘ 

ʰʳסʳʥ 

ʥʦʨʤʘʩʳ 

ɹʘסʘʩʳ, ʪʛ ʉʦʤʤʘʩʳ, ʪʛ 

 

ʉʫ, ʤį 

ʕʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳ, ʂɺʪ. 

4 

30 

58,15 

15,79 

232,6 

473,7 

ɹʘʨʣʳסʳ:                        706,3 
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ʄʧʦʨʪʫʣʘʢ (ʪᴅʞʽʨʠʙʝ)= 870 * 1/100 = 8,7 

  :ʦʩʳʤʰʘ ʰʠʢʽʟʘʪפ

ʄʘʩ ʪײʟ (ʙʘץʳʣʘʫ)= 892,9 * 2,1/100 = 18,75 

ʄ ʘʩ ʪײʟ (ʪᴅʞʽʨʠʙʝ)= 870* 2,1/100 = 18,27 

ʄץʘʥʪ (ʙʘץʳʣʘʫ)= 892,9* 0,19/100 =1,69 

ʄץʘʥʪ (ʪᴅʞʽʨʠʙʝ)=  870 * 0,19/100 = 1,65 

ʄץʘʨʘ ʙײʨ (ʙʘץʳʣʘʫ)= 892,9 * 0,15/100 = 1,34 

ʄ ץʘʨʘ ʙײʨ (ʪᴅʞʽʨʠʙʝ)=   870 * 0,15/100 = 1,31 

ʄʢʘʨʜʦʤʦʥ, ʤʫʩ.ʞʘש. (ʙʘץʳʣʘʫ)= 892,9  * 0,2/100 = 1,79  

ʄʢʘʨʜʦʤʦʥ, ʤʫʩ.ʞʘש. (ʪᴅʞʽʨʠʙʝ)=   870 * 0,2/100 = 1,74  

ʄ ʥʘʪʨʠʡ ʥʠʪʨ (ʙʘץʳʣʘʫ)= 892,9  * 0,05/100 = 0,45 

ʄ ʥʘʪʨʠʡ ʥʠʪʨ (ʪᴅʞʽʨʠʙʝ)=   870 * 0,05/100 = 0,44 

 

ʅʝʛʽʟʛʽ ʞᴅʥʝ ץʦʩʘʣץʳ ʰʠʢʽʟʘʪ ʝʩʝʧʪʝʫʣʝʨʽ 40-ʰ  r ʢʝʩʪʝʛʝ ʝʥʛʽʟʽʣʜʽ. 

 

ʂʝʩʪʝ 40 - ɼʘʡʳʥ ᴇʥʽʤʥʽ1000 ש ʢʛ-ʳʥ ᴇʥʜʽʨʫ װʰʽʥ ʥʝʛʽʟʛʽ ʞᴅʥʝ ץʦʩʘʣץʳ 

ʰʠʢʽʟʘʪʪʳײץ שʥʳʥ ʝʩʝʧʪʝʫ 

 
 

 

ʐʠʢʽʟʘʪ ʘʪʘʫʳ 

ʄʘʩʩʘʩʳ, ʢʛ 

 ʥʳײפ

1 ʢʛ, ʪʛ. 

ɹʘץʳʣʘʫ 

çʇʽʩʽʨʽʣʛʝʥ ʰײʞʳץ 

ᴇʥʽʤʜʝʨʽè 

ʄɽʄʉʊ 23670- 2019 

ʊᴅʞʽʨʠʙʝ 1 

ʇʦʨʪʫʣʘʢ ײʥʪʘסʳ 

1%, ɸɻ 5% 

 

ʅʝʛʽʟʛʽ ʰʠʢʽʟʘʪ 

ʉ̔ ʥʽʨʽʥʝʥ ʘʞʳʨʘʪʳʣסʘʥ ʩʠʳʨ 

ʝʪʽ ʞʦסʘʨʳ ʩײʨʳʧ, ʢʛ 

642,89 626,4 3200 

ʉ̔ ʥʽʨʽʥʝʥ ʘʞʳʨʘʪʳʣסʘʥ ʩʠʳʨ 

ʝʪʽ ʙʽʨʽʥʰʽ ʩײʨʳʧ , ʢʛ 

133,94 95,7 2800 

ʉʠʳʨ ʤʘʡʳ, ʢʛ 116,08 87 600 

ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪ,r ʢʛ - 43,5 1048,7 

 ʳ, ʢʛ - 8,7 1000סʥʪʘײ ʧʦʨʪʫʣʘʢ ץʘסʨײפ

 ʳ  ʰʠʢʽʟʘʪץʦʩʘʣפ

ɸʩ ʪײʟʳ, ʢʛ 18,75 18,27 100 

ʅʘʪʨʠʡ ʥʠʪʨʠʪʽ, ʢʛ 0,45 0,44 1450 

 ʘʥʪ, ʢʛ 1,69 1,65 300פ

 ʨʳʰ, ʢʛ  1,34 1,31 2000ײʘʨʘ ʙפ

ʂʘʨʜʘʤʦʥ, ʤʫʩʢʘʪ ʞʘסשʘrס , ʢʛ 1,79 1,74 2000 

 

ɼʘʡʳʥ ᴇʥʽʤʥʽ1 שʪ ʙʘץʳʣʘʫ װʣʛʽʩʽʥʽש ʥʝʛʽʟʛʽ ʞᴅʥʝ ץʦʩʘʣץʳ ʰʠʢʽʟʘʪʪʳש 

 .ʨʘʡʜʳײץ ʰʽʥ 2 384 538,5 ʪʛװ ʣʛʽװ ʥʳ 2 511 222,5 ʪʛ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢײץ
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ʂʝʩʪʝ 41 ï פʦʩʘʣץʳ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʩʘʥʳʥ ʝʩʝʧʪʝʫ 

 
ʄʘʪʝʨʠʘʣ ʘʪʘʫʣʘʨʳ ᴆʣʰʝʤ 

ʙʽʨʣʽʛʽ 

1000 ʢʛ ʜʘʡʳʥ 

ᴇʥʽʤʛʝ ץʦʩʘʣץʳ 

ʤʘʪʝʨʠʘʣʜʘʨʣʳש 

ʰʳסʳʥ ʥʦʨʤʘʩʳ 

 ʳץʦʩʘʣפ

ʤʘʪʝʨʠʘʣʜʘʨʜʳש  

1 ʢʛ ʙʘסʘʩʳ, ʪʛ 

 ʥ,r ʪʛײפ

ʐʧʘʛʘʪʪʘʨ ʢʛ 20 250 5000 

 ʰʘʣʘʨ ʤ 111 38 4218ץʘʙʳפ

ʂʣʠʧʩʘʣʘʨ ʢʛ 2 150 300 

ɹʘʨʣʳסʳ:  ï ï ï 9518 

 

ʂʝʩʪʝ 42 ï ʕʥʝʨʛʦʨʝʩʫʨʩʪʘʨ ʰʳסʳʥʜʘʨʳʥ ʝʩʝʧʪʝʫ 
 

 

ɹʘץʳʣʘʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʥʽ ᴇʥʜʽʨʫʜʝʛʽ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʦʧʝʨʘʮʠʷʣʘʨ 

ʙʽʨʜʝʡ ʨʝʞʠʤʜʝʨʜʝ ʞᴅʥʝ ʙʽʨʜʝʡ ʞʘסʜʘʡʣʘʨʜʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. 

ʕʥʝʨʛʠʷ ʨʝʩʫʨʩʪʘʨʳʥʘ ʞײʤʩʘʣʘʪʳʥ ʰʳסʳʥʜʘʨ ʩʦʤʘʩʳ 1000 ʢʛ ʜʘʡʳʥ 

ᴇʥʽʤʛʝ 5008,91 ʪʝשʛʝʥʽ ײץʨʘʡʜʳ. 

ʆʩʳʣʘʡʰʘ, ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, 1000 ʢʛ ʜʘʡʳʥ 

ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץץʘ 2 399 065,41  ʪʝשʛʝ ʞײʤʩʘʣʜʳ. ɹʘץʳʣʘʫ װʣʛʽʩʽʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ (2 525 749,41 ʪʛ) ʙײʣ 5,28%-סʘ ʪᴇʤʝʥ. ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ 

ᴇʥʜʽʨʽʩʽʥʜʝ ץʦʣʜʘʥʘʪʳʥ ʝʪ ʰʠʢʽʟʘʪʳʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ ʤʝʥ ײץʨסʘץ ʧʦʨʪʫʣʘʢ 

 שʥʳʥ ʪᴇʤʝʥʜʝʪʽʧ, ʜʘʡʳʥ ᴇʥʽʤʥʽײץ ʳʤʝʥ ʘʣʤʘʩʪʳʨʫ ʝʩʝʙʽʥʝʥ ᴇʟʽʥʜʽʢסʥʪʘײ

ʰʳסʳʤʳʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

 

ʊᴇʨʪʽʥʰʽ ʙᴇʣʽʤ ʙʦʡʳʥʰʘ ץʦʨʳʪʳʥʜʳ 

ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ ʥʝʛʽʟʽʥʜʝ ʪʘסʘʤʜʳץ ʞᴅʥʝ 

ʙʠʦʣʦʛʠʷʣʳײץ ץʥʜʳʣʳסʳ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʪʘʤʘץʪʘʥʫסʘ ʘʨʥʘʣסʘʥ ᴇʩʽʤʜʽʢ 

ʰʠʢʽʟʘʪʳ ץʦʩʳʣסʘʥ ʧʽʩʽʨʽʣʛʝʥ ʰײʞʳץ ʪʝʭʥʦʣʦʛʠʷʩʳ ʞʝʪʽʣʜʽʨʽʣʜʽ. çɹʘʷʥʘʫʳʣè 

ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ʪʝʭʥʦʣʦʛʠʷʩʳ çʄʇʂ ʈʘʭʤʝʪè ɾʐʉ-ʜʝ ᴇʥʜʽʨʽʩʪʽʢ 

ʞʘסʜʘʡʣʘʨʳʥʜʘ ʘʧʨʦʙʘʮʠʷʜʘʥ ᴇʪʪʽ. 

çɹʘʷʥʘʫʳʣè ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳסʳ ʘץʫʳʟʜʘʨʳʥʳש ʬʨʘʢʮʠʘʣʳץ 

 % ʤᴇʣʰʝʨʽ  13,10 שʫʳʟʜʘʨʜʳץʨʘʤʳʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʩʽʣʪʽʜʝ ʝʨʠʪʽʥ ʘײץ

ʙʦʣʳʧ, ץʘʣסʘʥ ʬʨʘʢʮʠʷʣʘʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʙʘʩʳʤ ʝʢʝʥʽʥ ʘʥʳץʪʘʣʜʳ.  

ɼʘʡʳʥ ᴇʥʽʤʥʽש ʭʠʤʠʷʣʳײץ ץʨʘʤʳʤʝʥ ץʘʪʘʨ ʰײʞʳסʳʥʳײץ   שʨʳʣʳʤʜʳ-

ʤʝʭʘʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽ ʟʝʨʪʪʝʣʜʽ.  ʅᴅʪʠʞʝʩʽʥʜʝ  ʢʝʩʫ ʢʝʨʥʝʫʽ 38,5Ñ0,15 ʇʘ 

  ʳʣʳץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥ ʝʥʛʽʟʫ  ʘʨץʳʥ ʞᴅʥʝ ʘסʥʪʘײ ʧʦʨʪʫʣʘʢ ץʘסʨײפ .ʨʘʜʳײץ

      ʂᴇʨʩʝʪʢʽʰʪʝʨ ʘʪʘʫʳ 1000 ʢʛ-סʘ ʰʳסʳʥ 

ʥʦʨʤʘʩʳ 

ɹʘסʘʩʳ, ʪʛ ײפʥ,r ʪʛ 

ʉʫ, ʤį 

ʉʫʳץʧʝʥ ᴇשʜʝʫ, ɻʢʘʣ. 

ʕʣʝʢʪʨʵʥʝʨʛʠʷʩ,r ʂɺʪ 

16 

43,6 

65 

58,15 

70 

15,79 

930,56 

3052 

1026,35 

ɹʘʨʣʳסʳ:                        5008,91 
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ʞʘʩʘʣסʘʥ ʰײʞʳץʪʳײץ  שʨʳʣʳʤʜʳץ-ʤʝʭʘʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽ ʧʽʩʽʨʽʣʛʝʥ 

ʰײʞʳץץʘ ʩᴅʡʢʝʩ ʙʦʣʘʪʳʥʳʥ  ʞᴅʥʝ ʙʘץʳʣʘʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 2%-סʘ ʪᴇʤʝʥ 

ʝʢʝʥʽ ʘʥʳץʪʘʜʳ. 

ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʽʥʽש ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʤʝʥ ץʘʫʽʧʩʽʟʜʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ (ʢʘʜʤʠʡ, ʤʳʰʴʷʢ, ץʦʨסʘʩʳʥ, ʩʳʥʘʧ) 

ʪײʪʳʥʫʰʳʣʘʨʜʳש ʜʝʥʩʘʫʣʳסʳ װʰʽʥ ץʘʫʽʧʩʽʟ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ.  

çɹʘʷʥʘʫʳʣè ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳסʳʥʳש ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽʥ 

ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ 1000 ʢʛ ʜʘʡʳʥ ᴇʥʽʤ ᴇʥʜʽʨʫʛʝ 2 399 065,41 ʪʝשʛʝ 

ʞײʤʩʘʣʘʪʳʥʳ ʘʥʳץʪʘʣʜʳ. ɹײʣ ʙʘץʳʣʘʫ װʣʛʽʩʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 5,28% - סʘ 

ʪᴇʤʝʥ. 
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 ʆʈʓʊʓʅɼʓפ

 

1. ᴄʜʝʙʠ ʢᴇʟʜʝʨʛʝ ʩʘʨʘʧʪʘʤʘʣʳץ ʩʳʥʠ ʰʦʣʫ ʞװʨʛʽʟʽʣʽʧ, ʞʘשʘ 

ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽ ᴇʥʜʽʨʽʩʽʥʝ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʪʘʨʳ ʤʝʥ ʘץʫʳʟ 

ʛʠʜʨʦʣʠʟʘʪʳʥ ץʦʣʜʘʥʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʘʡץʳʥʜʘʣʳʧ, ʟʝʨʪʪʝʫ ʥʳʩʘʥʜʘʨʳ ʞᴅʥʝ 

ʤʘץʩʘʪʳ ʤʝʥ ʤʽʥʜʝʪʪʝʨʽ ʘʥʳץʪʘʣʜʳ.  

2.  ɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ʨʝʮʝʧʪʫʨʘʩʳʥʜʘ ץʦʣʜʘʥʫסʘ ʘʨʥʘʣסʘʥ 

ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ץʘʩʠʝʪʽ ʙʘʨ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ʪʘשʜʘʫ סʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ. 

ʇʦʨʪʫʣʘʢʪʳש ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ ʞʦסʘʨʳ ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ:  ʪʝʤʽʨ 

ʡʦʥʜʘʨʳʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ץʘʙʽʣʝʪʽ FRAP ᴅʜʽʩʽ ʙʦʡʳʥʰʘ ʤᴇʣʰʝʨʽ - 43,5 Ñ 1,0 ʤʛ 

GAE/ʛ ײץʨסʘץ ʟʘʪץʘ, ʨʘʜʠʢʘʣʜʘʨʜʳ ʞʦʶ ץʘʙʽʣʝʪʽ DPPH ʙʦʡʳʥʰʘ - 83%, ʙײʣ ᴇʟ 

ʢʝʟʝʛʽʥʜʝ  ʜʘʡʳʥ ᴇʥʽʤʥʽש ʛʝʨʦʧʨʦʪʝʢʪʦʨʣʳץ ᴅʩʝʨʽʥʽש ʞʦסʘʨʳʣʘʫʳʥʘ ʳץʧʘʣ 

ʝʪʝʜʽ. ʇʦʨʪʫʣʘʢ ײץʨʘʤʳʥʜʘסʳ ʬʝʥʦʣʜʳץ ץʦʩʳʣʳʩʪʘʨʜʳש ʤᴇʣʰʝʨʽ ï 16,88 ʤʛ 

GAE/ʛ, ʬʣʘʚʦʥʦʠʜʪʘʨʜʳ26,33 ש ʤʛ ʨʫʪʠʥ/ʛ,  ʢʘʨʦʪʠʥʦʠʜʪʘʨʜʳ4,33 ש ʤʛ/ʛ 

 ץʬʠʟʠʢʘ-ʭʠʤʠʷʣʳ שʪʳץʞʳײʰ ץʛʝʨʦʜʠʝʪʠʢʘʣʳ שʨʘʜʳ. ʇʦʨʪʫʣʘʢʪʳײץ

 ʤʛ/100 ʛ 0,72 שʘʩʠʝʪʪʝʨʽʥʝ ᴅʩʝʨʽ ʟʝʨʪʪʝʣʜʽ. ɽ ʜᴅʨʫʤʝʥʽ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʳץ

ʜʝʡʽʥ ᴇʩʫ ʜʠʥʘʤʠʢʘʩʳ ʙʘʡץʘʣʜʳ. 

3. ʊװʢʪʽ ʩʫʙᴇʥʽʤʜʝʨʜʽש ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ץʦʡ 

ʩʠʨʘץʪʘʨʳʥʜʘ ʘץʫʳʟ ʤᴇʣʰʝʨʽ 27,10-27,30% ʙʦʣʩʘ, ʞʳʣץʳ ʞᴅʥʝ ʩʠʳʨ 

ʩʠʨʘץʪʘʨʳʥʜʘ ʘץʫʳʟ ʤᴇʣʰʝʨʽ ʙʽʨʜʝʡ ʜʝשʛʝʡʜʝ 26,56-26,84% ײץʨʘʜʳ.  ʉʠʳʨ, 

ʞʳʣץʳ ʞᴅʥʝ ץʦʡ ʩʠʨʘץʪʘʨʳ ʘץʫʳʟʜʘʨʳʥʳש ʛʠʜʨʦʣʠʟʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ 

BLT 7 ʬʝʨʤʝʥʪʪʽʢ ʧʨʝʧʘʨʘʪʳʥ ʞʘʣʧʳ ʩʘʣʤʘץץʘ ʝʩʝʧʪʝʛʝʥʜʝ  1% ʤᴇʣʰʝʨʽʥʜʝ 

 ʳסʘʨסʞʦ שʪʘʣʜʳ ʞᴅʥʝ ʥʝʛʽʟʜʝʣʜʽ. ɻʠʜʨʦʣʠʟʜʝʥʫʜʽץʪʠʽʤʜʽʣʽʛʽ ʘʥʳ שʦʣʜʘʥʫʜʳץ

ʜᴅʨʝʞʝʩʽ  80,4-80,8 % ײץʨʘʡʪʳʥ ʦשʪʘʡʣʳ ʨʝʞʠʤʜʝʨʽ ʪʘשʜʘʧ ʘʣʳʥʜʳ: 

ʪʝʤʧʝʨʘʪʫʨʘ - 45ÁC, ʨʅ ï 7.5,  ʫʘץʳʪʳ 24 ʩʘסʘʪ ʙʦʣʳʧ ʙʝʣʛʽʣʝʥʜʽ. ɾʳʣץʳ 

ʩʠʨʘץʪʘʨʳʥʘʥ ʘʣʳʥסʘʥ ʛʠʜʨʦʣʠʟʘʪʪʘסʳ ʘץʫʳʟʜʳש ʤᴇʣʰʝʨʽ 80,76%, ץʦʡ ʤʝʥ 

ʩʠʳʨ ʩʠʨʘץʪʘʨʳʥʘʥ ʞʘʩʘʣסʘʥ ʛʠʜʨʦʣʠʟʘʪʪʘʨʜʘ ʘץʫʳʟ ʤᴇʣʰʝʨʽ 85,60% ײץʨʘʜʳ. 

4. ɸץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ 3%, 5%, 7% ʞᴅʥʝ ʧʦʨʪʫʣʘʢ ʤᴇʣʰʝʨʽ  1 % 

 ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ץʬʠʟʠʢʘ-ʭʠʤʠʷʣʳ שʣʛʽʣʝʨʜʽװ ʘʥ ʪᴅʞʽʨʠʙʝʣʽʢסʦʩʳʣʳʧ ʞʘʩʘʣץ

ʟʝʨʪʪʝʣʜʽ. ʄʠʥʝʨʘʣʜʳײץ ץʨʘʤʳʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʘץʳʣʘʫסʘ ץʘʨʘסʘʥʜʘ ʘץʫʳʟ 

ʛʠʜʨʦʣʠʟʘʪʳ 3%  ʞᴅʥʝ  5% ץʦʩʳʣסʘʥ ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʝʛʽ ʢʘʣʴʮʠʡ ʤᴇʣʰʝʨʽ 

2,4 % ʞᴅʥʝ 4 %-סʘ, ʬʦʩʬʦʨ 1,4 % ʞᴅʥʝ 4 %-סʘ ʩᴅʡʢʝʩʽʥʰʝ ʘʨʪʪʳ. ʊᴅʞʽʨʠʙʝʣʽʢ 

 ʦʩʫ ʪʦʢʦʬʝʨʦʣ ʤᴇʣʰʝʨʽʥʝ ᴅʩʝʨ ʝʪʪʽ ʞᴅʥʝץ  ʳʥסʥʪʘײ ʣʛʽʣʝʨʛʝ ʧʦʨʪʫʣʘʢװ

0,48Ñ0,05 (ʪᴅʞʽʨʠʙʝ 1) ʞᴅʥʝ 0,47Ñ0,03 ʤʛ/100ʛ (ʪᴅʞʽʨʠʙʝ 2) ʙʦʣʜʳ.  

ʄʘʪʝʤʘʪʠʢʘʣʳץ ᴇשʜʝʫ ʘʨץʳʣʳ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳײץ ץʨʘʤʳʥʜʘסʳ ᴇʩʽʤʜʽʢ 

ʰʠʢʽʟʘʪʳ ʤʝʥ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳʥʳש ʦשʪʘʡʣʳ ʤᴇʣʰʝʨʽ ʩᴅʡʢʝʩʽʥʰʝ 1 % ʞᴅʥʝ 7 

 % ʡʝʣʽ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʧʦʨʪʫʣʘʢ - 1װʜʘʡʳʥ ᴇʥʽʤʜʽ ʞ ץʩʳʥʳʣʜʳ, ʙʽʨʘײ %

ʞᴅʥʝ ʘץʫʳʟ ʛʠʜʨʦʣʠʟʘʪʳ - 5 % ʪʘשʜʘʧ ʘʣʳʥʜʳ. ɸʤʠʥץʳʰץʳʣʜʳץ ʩʢʦʨʜʳ 

ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʜʘʡʳʥ  ᴇʥʽʤʥʽײץ שʨʘʤʳʥʜʘסʳ ʰʝʢʪʝʣʛʝʥ 

ʘʣʤʘʩʪʳʨʳʣʤʘʡʪʳʥ ʘʤʠʥץʳʰץʳʣʜʘʨ ץʘʪʘʨʳʥʘ ʣʝʡʮʠʥ 85,7 %, 

ʬʝʥʠʣʘʣʘʥʠʥ+ʪʠʨʦʟʠʥ 89,4 % ʞᴅʥʝ ʚʘʣʠʥ 90,5 % ʞʘʪʘʜʳ. ʈʝʦʣʦʛʠʷʣʳץ 

 ʫʳʟץʘʥʜʘ ʘסʳʣʘʫʤʝʥ ʩʘʣʳʩʪʳʨץʘʩʠʝʪʪʝʨʽʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʙʘץ

ʛʠʜʨʦʣʠʟʘʪʳ  3 % ʢᴇʣʝʤʽʥʜʝ ץʦʩʳʣסʘʥ ʰײʞʳץ ʪʫʨʘʤʘʩʳʥʳש ʳסʳʩʫ ʢʝʨʥʝʫʽ  
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ʞᴅʥʝ ʪײʪץʳʨʣʳסʳ ʩᴅʡʢʝʩʽʥʰʝ  8,53  % ʞᴅʥʝ 18,74 %-סʘ, ʘʣ 5% ʢᴇʣʝʤʜʝ 12,23%-

 ʘʩʠʝʪʪʝʨʽʥ ʟʝʨʪʪʝʫץ ץʪʝʭʥʦʣʦʛʠʷʣʳ-ץʘ ʘʨʪʪʳ. ʌʫʥʢʮʠʦʥʘʣʜʳס-ʘ ʞᴅʥʝ 18,29%ס

ʙʘʨʳʩʳʥʜʘ,  ʳʣסʘʣ ʙʘʡʣʘʥʳʩʪʳʨʫ ץʘʙʽʣʝʪʽʥ - 8,2% - סʘ, ʤʘʡ ײʩʪʘʫ ץʘʙʽʣʝʪʽʥ - 5% 

 .ʨʘʜʳײץ ʳ ï 89,96%סʪʳʣʳץʨʘײʩ ʪװʘʥʳ ʜᴅʣʝʣʜʝʥʜ,̔ ʪץʘʡʪסʣײ ʘס -

5. ɾʘשʘ ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʽש  ʵʢʦʥʦʤʠʢʘʣʳץ 

ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ  ʙʦʡʳʥʰʘ ʨʝʮʝʧʪʫʨʘʩʳ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʥʳ ʞʝʪʽʣʜʽʨʫ ʜʘʡʳʥ 

ᴇʥʽʤʥʽש ʰʳסʳʤʳʥ ʘʨʪʪʳʨʳʧ, ʝʪ ʰʠʢʽʟʘʪʳʥ ʽʰʽʥʘʨʘ ʘʣʤʘʩʪʳʨʫ ʝʩʝʙʽʥʝʥ ᴇʥʽʤʥʽש 

ᴇʟʽʥʜʽʢ ײץʥʳʥ ʪᴇʤʝʥʜʝʪʝʜʽ, ʙײʣ 1 ʪʦʥʥʘ ʜʘʡʳʥ ᴇʥʽʤ ʰʳסʘʨʫ ʢʝʟʽʥʜʝ 

ʰʳסʳʥʜʘʨʜʳ 5,28 % - סʘ ʘʟʘʡʪʫסʘ  ʤװʤʢʽʥʜʽʢ ʙʝʨʛʝʥʽʥ ʢᴇʨʩʝʪʪʽ. çɹʘʷʥʘʫʳʣè 

ʛʝʨʦʜʠʝʪʠʢʘʣʳץ ʰײʞʳץ ʪʝʭʥʦʣʦʛʠʷʩʳ çʄʇʂ ʈʘʭʤʝʪè ɾʐʉ-ʜʝ ᴇʥʜʽʨʽʩʪʽʢ 

ʞʘסʜʘʡʣʘʨʳʥʜʘ ʘʧʨʦʙʘʮʠʷʜʘʥ ᴇʪʢʽʟʽʣʽʧ, ʥʦʨʤʘʪʠʚʪʽʢ ʪʝʭʥʠʢʘʣʳץ ʪʝʭʥʠʢʘʣʳץ 

 ץʞʘʪʪʘʨ ɾʐʉ ʉʊ 200240008529-001-2023 çɹʘʷʥʘʫʳʣè ʙʠʦʣʦʛʠʷʣʳײץ

 ,ʡʳʤ ʩʪʘʥʜʘʨʪʳ ᴅʟʽʨʣʝʥʽʧײ ᴇʥʽʤʽè ץʞʳײʘʨʳ ʧʽʩʽʨʽʣʛʝʥ ʰסʳ ʞʦסʥʜʳʣʳײץ

ʙʝʢʽʪʽʣʜʽ. פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʧʘʡʜʘʣʳ ʤʦʜʝʣʽʥʝ ˉ 8767 

çɻʝʨʦʜʠʝʪʠʢʘʣʳץ ʧʽʩʽʨʽʣʛʝʥ ʰײʞʳץʪʳ ᴇʥʜʽʨʫ ʪᴅʩʽʣʽè ʧʘʪʝʥʪ ʘʣʳʥʜʳ. 
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050061, ʛ.ɸʣʤʘʪr, ʧʨ-ʪ ʈʘʡrʤʙʝʢʘ 348/5, ʪʝʣ. 8(727)2774743,  

e-mail: food_safety@mail.ru 
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ɿʘ̫ʚʠʪʝʣɹ: ʅɸʆ çʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʉ. ʉʝʡʬʫʣʣʠʥʘè 
ʀʟʛʦʪʦʚʠʪʝʣɹ (ʩʪʨʘʥʘ, ʬʠʨʤʘ, ʧʨʝʜʧʨʠ̫ʪʠʝ): 
ɺʠʜ  ʠʩʧrʪʘʥʠʡ: ʂʦʥʪʨʦʣɹʥr ʡ 
ɼʘʪʘ ʠʟʛʦʪʦʚʣʝʥʠ̫:  
ʉʨʦʢ ʛʦʜʥʦʩʪʠ:  
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ʋʩʣʦʚʠ̫ ʧʨʦʚʝʜʝʥʠ̫ ʠʩʧrʪʘʥʠ̫: ʪʝʤʧʝʨʘʪʫʨʘ ï 220ʉ, ʚʣʘʞʥʦʩʪɹ ï 62%. 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʝʜʠʥʠʮr  
ʠʟʤʝʨʝʥʠ̫ 

ʅʦʨʤʘ 
ʧʦ ʅɼ 

 

ʌʘʢʪʠʯʝʩʢʠʝ 
ʨʝʟʫʣɹʪʘʪr  

ʅɼ ʥʘ ʤʝʪʦʜr  
ʠʩʧr ʪʘʥʠʡ 

1 2 3 4 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

-ʤʘʩʩʦʚʘ̫ ʜʦʣ̫ ʚʣʘʛʠ, % 

- ʤʘʩʩʦʚʘ̫ ʜʦʣ̫ ʞʠʨʘ, % 

- ʤʘʩʩʦʚʘ̫ ʜʦʣ̫ ʙʝʣʢʘ, % 

- ʤʘʩʩʦʚʘ̫ ʜʦʣ̫ ʫʛʣʝʚʦʜʦʚ, % 

 

-ɺʉʉ, % 

-ɺʋʉ, % 

 

-ɾʋʉ, % 

ʄʠʥʝʨʘʣɹʥr ʝ ʣɻʝʤʝʥʪr , ʤʛ/100 ʛ: 

-ʢʘʣɹʮʠʡ 

-ʢʘʣʠʡ 
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-ʮʠʥʢ 

-ʬʦʩʬʦʨ 

ʊʦʢʩʠʯʥr ʝ ʣɻʝʤʝʥʪr , ʤʛ/ʢʛ: 

-ʢʘʜʤʠʡ 

-ʤr ʰɹ ʢ̫ 

-ʩʚʠʥʝʮ 

-ʨʪʫʪɹ 

ɺʠʪʘʤʠʥr : 

-ɸ, ʤʛ/100 ʛ 

  
63,5 

14,0 

16,85 

3,0 

 

 

73,12Ñ0,36 

69,12Ñ0,72 

 

57,18Ñ0,51 

 

 

12,45Ñ0,05 

351,91Ñ0,25 

21,05Ñ0,05 

1,31Ñ0,05 

3,61Ñ0,08 

175,76Ñ1,03 
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ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 
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-ɽ, ʤʛ/100 ʛ 

 

-ʚʦʜʦʨʘʩʪʚʦʨʠʤr ʝ, ʤʛ/100 ʛ 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: 
- ʂʄɸʌɸʥʄ, ʂʆɽ/ʛ 
- ɹɻʂʇ (ʢʦʣʠʬʦʨʤr ) ʚ 1,0 ʩʤ3ʧʨʦʜʫʢʪʘ 
- S.aureus, ʂʆɽ/ʛ 

- ɼʨʦʞʞʠ, ʂʆɽ/ʛ 

- ʇʣʝʩʝʥʠ, ʂʆɽ/ʛ  

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

 

ʇʨʠʣʦʞʝʥʠʝ ˉ1 

7*102 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 
ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ɻʆʉʊ EN 12822-

2014 

ʄ-04-41-2005 

ɻʆʉʊ 10444.15-94 

ɻʆʉʊ 31747-2012 

ɻʆʉʊ 31639-2012 
ɻʆʉʊ 10444.12-2013 

ɻʆʉʊ 10444.12-2013 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 
ʇʨʦʪʦʢʦʣ  ʠʩʧrʪʘʥʠʡ  ʨʘʩʧʨʦʩʪʨʘʥ̫ʝʪʩ̫  ʪʦʣɹʢʦ  ʥʘ  ʦʙʨʘʟʝʮ, ʧʦʜʚʝʨʛʥʫʪrʡ  ʠʩʧrʪʘʥʠ̫ʤ.   

ʏʘʩʪʠʯʥʘ̫  ʠʣʠ  ʧʦʣʥʘ̫  ʧʝʨʝʧʝʯʘʪʢʘ ʧʨʦʪʦʢʦʣʘ ʠʩʧrʪʘʥʠʡ ʙʝʟ ʨʘʟʨʝhʝʥʠ̫ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣɹʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ 

ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʦʚʦʣɹʩʪʚʝʥʥrʭ ʧʨʦʜʫʢʪʦʚ  ʟʘʧʨʝɦʝʥʘ. 
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ʇʨʠʣʦʞʝʥʠʝ ˉ1 ʢ ʧʨʦʪʦʢʦʣʫ ˉ 9601 ʦʪ ç23è ʩʝʥʪ̫ʙʨ̫ 2022 ʛ. 
 

 

ɼʘʪʘ:15.09.2022  17:40:00 
ʆʧʝʨʘʪʦʨ:polzovatel 
ʌʘʡʣ ʕʌɻ:C:\Lumex\Elforun\mdf\ɸʂ_ɺʠʪ.ʂʦʣʙʘʩʘ  ʙʝʣʦʢ 5%_2209151740.mdf 
ʌʘʡʣ ʤʝʪʦʜʘ:C:\Lumex\Elforun\ʇʨʦʛʨʘʤʤr \ɺʠʪʘʤʠʥr  ʩ ʜʘʚʣʝʥʠʝʤ_ɾʘʥʘʨ_291112.mtk 
ʊʝʤʧʝʨʘʪʫʨʘ ʘʥʘʣʠʟʘ:30.0 ÁC 
ɼʣʠʥʘ ʚʦʣʥr :200 
ʇʨʦʙʘ: ɺʠʪ.ʂʦʣʙʘʩʘ ʢʦʥʪ. 
ʕʪʘʧ 1. ɺʨʝʤ̫  899 ʩʝʢ, ʅʘʧʨ. 25 ʢɺ, ɼʘʚʣ. 0 ʤʙʘʨ, ɼʣʠʥʘ ʚʦʣʥr  200 ʥʤ. 
ʕʪʘʧ 2. ɺʨʝʤ̫  300 ʩʝʢ, ʅʘʧʨ. 25 ʢɺ, ɼʘʚʣ. 50 ʤʙʘʨ, ɼʣʠʥʘ ʚʦʣʥr  200 ʥʤ. 
ʄʝʪʦʜ ʨʘʩʯʝʪʘ:ɸʙʩʦʣʁ ʪʥʘ̫ ʛʨʘʜʫʠʨʦʚʢʘ. 
 
 

 
 

N ɺʨʝʤ̫  ʂʦʤʧʦʥʝʥʪ ɺr ʩʦʪʘ ʅʘʯʘʣʦ ʂʦʥʝʮ ʇʣʦɦ ʘʜɹ ʂʦʥʮ.,ʤʛ/100ʛ. 

1 5.232 ɺ1 (ʪʠʘʤʠʥʭʣʦʨʠʜ) 2.884 5.153 5.350 155.7 0,300Ñ0,060 

2 5.773 ɺ2 (ʨʠʙʦʬʣʘʚʠʥ) 1.941 5.725 6.098 74.21 0,115Ñ0,048 

3 8.232 ɺ6 (ʧʠʨʠʜʦʢʩʠʥ) 0.282 7.850 8.427 41.02 0,046Ñ0,009 

4 11.540 ɺ3 (ʧʘʥʪʦʪʝʥʦʚʘ̫ ʢʠʩʣʦʪʘ) 0.263 11.427 11.743 21.76 0,085Ñ0,017 

5 15.167 ɺ5 (ʥʠʢʦʪʠʥʦʚʘ̫ ʢʠʩʣʦʪʘ) 0.121 15.113 15.340 6.309 0,006Ñ0,001 
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ɸʆ çɸʣʤʘʪʠʥʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣɹʩʢʘ̫ ʣʘʙʦʨʘʪʦʨʠ̫ ʧʦ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʦʜʦʚʦʣɹʩʪʚʝʥʥrʭ ʧʨʦʜʫʢʪʦʚ 

050061, ʛ.ɸʣʤʘʪr, ʧʨ-ʪ ʈʘʡrʤʙʝʢʘ 348/5, ʪʝʣ. 8(727)2774743,  

e-mail: food_safety@mail.ru 
 

ʇʈʆʊʆʂʆʃ ʀʉʇ0ʓʊɸʅʀʁ ˉ 9602 ʦʪ ç23è ʩʝʥʪ̫ʙʨ̫ 2022 ʛ. 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʜʫʢʮʠʠ: ʂʦʣʙʘʩʘ ʚʘʨʝʥʘ̫ (ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʙʝʣʢʦʚʦʛʦ ʛʠʜʨʦʣʠʟʘʪʘ 3     
%) 
ʈʝʛʠʩʪʨʘʮʠʦʥʥrʡ ʥʦʤʝʨ: 9602 

ɼʘʪʘ ʧʦʩʪʫʧʣʝʥʠ̫ ʦʙʨʘʟʮʘ: 09.09.2022 ʛ. 
ʆʩʥʦʚʘʥʠʝ  ʜʣ̫ ʠʩʧrʪʘʥʠʡ (ʘʢʪ ʦʪʙʦʨʘ ʠ ʧʨ.): ɼʦʛʦʚʦʨ ˉ161 ʦʪ 23.09.2022 ʛ. 
ɿʘ̫ʚʠʪʝʣɹ: ʅɸʆ çʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʉ. ʉʝʡʬʫʣʣʠʥʘè 
ʀʟʛʦʪʦʚʠʪʝʣɹ (ʩʪʨʘʥʘ, ʬʠʨʤʘ, ʧʨʝʜʧʨʠ̫ʪʠʝ): 
ɺʠʜ  ʠʩʧrʪʘʥʠʡ: ʂʦʥʪʨʦʣɹʥr ʡ 
ɼʘʪʘ ʠʟʛʦʪʦʚʣʝʥʠ̫:  
ʉʨʦʢ ʛʦʜʥʦʩʪʠ:  
ɼʘʪʘ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠ̫ ʠʩʧrʪʘʥʠʡ: 09.09.2022 ʛ. ï 23.09.2022 ʛ. 
ʆʙʦʟʥʘʯʝʥʠʝ ʅɼ ʥʘ ʧʨʦʜʫʢʮʠʁ : 
ʋʩʣʦʚʠ̫ ʧʨʦʚʝʜʝʥʠ̫ ʠʩʧrʪʘʥʠ̫: ʪʝʤʧʝʨʘʪʫʨʘ ï 220ʉ, ʚʣʘʞʥʦʩʪɹ ï 62%. 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʝʜʠʥʠʮr  
ʠʟʤʝʨʝʥʠ̫ 

ʅʦʨʤʘ 
ʧʦ ʅɼ 

 

ʌʘʢʪʠʯʝʩʢʠʝ 
ʨʝʟʫʣɹʪʘʪr  

ʅɼ ʥʘ ʤʝʪʦʜr  
ʠʩʧr ʪʘʥʠʡ 

1 2 3 4 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

-ʤʘʩʩʦʚʘ̫ ʜʦʣ̫ ʚʣʘʛʠ, % 

- ʤʘʩʩʦʚʘ̫ ʜʦʣ̫ ʞʠʨʘ, % 

- ʤʘʩʩʦʚʘ̫ ʜʦʣ̫ ʙʝʣʢʘ, % 

- ʤʘʩʩʦʚʘ̫ ʜʦʣ̫ ʫʛʣʝʚʦʜʦʚ, % 

 

-ɺʉʉ, % 

-ɺʋʉ,% 

 

-ɾʋʉ,% 

ʄʠʥʝʨʘʣɹʥr ʝ ʣɻʝʤʝʥʪr , ʤʛ/100 ʛ: 

-ʢʘʣɹʮʠʡ 

-ʢʘʣʠʡ 

-ʤʘʛʥʠʡ 

-ʞʝʣʝʟʦ 

-ʮʠʥʢ 

-ʬʦʩʬʦʨ 

ʊʦʢʩʠʯʥr ʝ ʣɻʝʤʝʥʪr , ʤʛ/ʢʛ: 

-ʢʘʜʤʠʡ 

-ʤr ʰɹ ʢ̫ 

-ʩʚʠʥʝʮ 

-ʨʪʫʪɹ 

  

67,37 

8,25 

18,93 

2,85 

 

 

75,62Ñ0,84 

73,97Ñ0,91 

 

59,13Ñ0,83 

 

 

12,75Ñ0,06 

355,65Ñ1,03 

23,12Ñ0,10 

1,28Ñ0,02 

3,68Ñ0,05 

178,28Ñ1,12 

 

 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 
ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

 

ɻʆʉʊ 33319-2015 

ɻʆʉʊ 23042-2015 

ɻʆʉʊ 25011-2017 

ʇʝʨʤʘʥʛʘʥʘʪʦʤʝʪʨʠ- 

ʯʝʩʢʠʡ ʤʝʪʦʜ 

 

ʄʝʪʦʜ ɺʦʨʪʦʥ̫ʥʘ ɻ.  

ɻʨʘʚʠʤʝʪʨʠʯʝʩʢʠʡ 

ʤʝʪʦʜ 

ʄʝʪʦʜ ɻʨʘʜ ʠ ʍʘʤʘ 

 

 

ɻʆʉʊ 32343-2013 

 

 

 

 

ɻʆʉʊ 9794-2015 

 

 

ɻʆʉʊ 30178-96 
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ɺʠʪʘʤʠʥr : 

-ɸ, ʤʛ/100 ʛ 

-ɽ, ʤʛ/100 ʛ 

 

-ʚʦʜʦʨʘʩʪʚʦʨʠʤr ʝ, ʤʛ/100 ʛ 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: 
- ʂʄɸʌɸʥʄ, ʂʆɽ/ʛ 
- ɹɻʂʇ (ʢʦʣʠʬʦʨʤr ) ʚ 1,0 ʩʤ3ʧʨʦʜʫʢʪʘ 

- S.aureus, ʂʆɽ/ʛ 

- ɼʨʦʞʞʠ, ʂʆɽ/ʛ 

- ʇʣʝʩʝʥʠ, ʂʆɽ/ʛ  

 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

0,48Ñ0,05 

 

ʇʨʠʣʦʞʝʥʠʝ ˉ1 

 
9*102 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 
ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

 

ɻʆʉʊ ʈ 54635-2011 

ɻʆʉʊ EN 12822-

2014 

ʄ-04-41-2005 

 
ɻʆʉʊ 10444.15-94 

ɻʆʉʊ 31747-2012 
ɻʆʉʊ 31639-2012 

ɻʆʉʊ 10444.12-2013 

ɻʆʉʊ 10444.12-2013 

 

 
 

 
 

 
 

 

 

 

 

 

 

 

 

 
 

 
 

 
 

 
 

 
 

 

 

 

 

 

 

 
 

 
 

 
 

 
ʇʨʦʪʦʢʦʣ  ʠʩʧrʪʘʥʠʡ  ʨʘʩʧʨʦʩʪʨʘʥ̫ʝʪʩ̫  ʪʦʣɹʢʦ  ʥʘ  ʦʙʨʘʟʝʮ, ʧʦʜʚʝʨʛʥʫʪrʡ  ʠʩʧrʪʘʥʠ̫ʤ.   

ʏʘʩʪʠʯʥʘ̫  ʠʣʠ  ʧʦʣʥʘ̫  ʧʝʨʝʧʝʯʘʪʢʘ ʧʨʦʪʦʢʦʣʘ ʠʩʧrʪʘʥʠʡ ʙʝʟ ʨʘʟʨʝhʝʥʠ̫ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣɹʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ 

ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʦʚʦʣɹʩʪʚʝʥʥrʭ ʧʨʦʜʫʢʪʦʚ  ʟʘʧʨʝɦʝʥʘ. 
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ʇʨʠʣʦʞʝʥʠʝ ˉ1 ʢ ʧʨʦʪʦʢʦʣʫ ˉ 9601 ʦʪ ç23è ʩʝʥʪ̫ʙʨ̫ 2022 ʛ. 
 

 

ɼʘʪʘ:15.09.2022  16:44:12 
ʆʧʝʨʘʪʦʨ:polzovatel 
ʌʘʡʣ ʕʌɻ:C:\Lumex\Elforun\mdf\ɸʂ_ɺʠʪ.ʂʦʣʙʘʩʘ ʢʦʥʪ._2209151644.mdf 
ʌʘʡʣ ʤʝʪʦʜʘ:C:\Lumex\Elforun\ʇʨʦʛʨʘʤʤr \ɺʠʪʘʤʠʥr  ʩ ʜʘʚʣʝʥʠʝʤ_ɾʘʥʘʨ_291112.mtk 
ʊʝʤʧʝʨʘʪʫʨʘ ʘʥʘʣʠʟʘ:30.0 ÁC 
ɼʣʠʥʘ ʚʦʣʥr :200 
ʇʨʦʙʘ: ɺʠʪ.ʂʦʣʙʘʩʘ  ʙʝʣʦʢ 3% 
ʕʪʘʧ 1. ɺʨʝʤ̫  899 ʩʝʢ, ʅʘʧʨ. 25 ʢɺ, ɼʘʚʣ. 0 ʤʙʘʨ, ɼʣʠʥʘ ʚʦʣʥr  200 ʥʤ. 
ʕʪʘʧ 2. ɺʨʝʤ̫  300 ʩʝʢ, ʅʘʧʨ. 25 ʢɺ, ɼʘʚʣ. 50 ʤʙʘʨ, ɼʣʠʥʘ ʚʦʣʥr  200 ʥʤ. 
ʄʝʪʦʜ ʨʘʩʯʝʪʘ:ɸʙʩʦʣʁ ʪʥʘ̫ ʛʨʘʜʫʠʨʦʚʢʘ. 
 
 

 
 

N ɺʨʝʤ̫  ʂʦʤʧʦʥʝʥʪ ɺr ʩʦʪʘ ʅʘʯʘʣʦ ʂʦʥʝʮ ʇʣʦɦ ʘʜɹ ʂʦʥʮ,,ʤʛ/100ʛ, 

1 5.167 ɺ1 (ʪʠʘʤʠʥʭʣʦʨʠʜ) 3.767 5.082 5.245 213.8 0,415Ñ0,083 

2 5.678 ɺ2 (ʨʠʙʦʬʣʘʚʠʥ) 1.555 5.605 5.913 77.06 0,120Ñ0,050 

3 8.013 ɺ6 (ʧʠʨʠʜʦʢʩʠʥ) 0.585 7.815 8.135 49.27 0,055Ñ0,011 

4 10.432 ʉ (ʘʩʢʦʨʙʠʥʦʚʘ̫ ʢʠʩʣʦʪʘ) 0.244 10.240 10.565 19.22 0,175Ñ0,060 

5 11.137 ɺ3 (ʧʘʥʪʦʪʝʥʦʚʘ̫ ʢʠʩʣʦʪʘ) 0.307 10.715 11.313 34.62 0,130Ñ0,026 

6 14.450 ɺ5 (ʥʠʢʦʪʠʥʦʚʘ̫ ʢʠʩʣʦʪʘ) 0.444 14.137 14.865 42.85 0,042Ñ0,007 
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ɸʆ çɸʣʤʘʪʠʥʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣɹʩʢʘ̫ ʣʘʙʦʨʘʪʦʨʠ̫ ʧʦ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʦʜʦʚʦʣɹʩʪʚʝʥʥrʭ ʧʨʦʜʫʢʪʦʚ 

050061, ʛ.ɸʣʤʘʪr, ʧʨ-ʪ ʈʘʡrʤʙʝʢʘ 348/5, ʪʝʣ. 8(727)2774743,  

e-mail: food_safety@mail.ru 
 

ʇʈʆʊʆʂʆʃ ʀʉʇʓʊɸʅʀʁ ˉ 9603 ʦʪ ç23è ʩʝʥʪ̫ʙʨ̫ 2022 ʛ. 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʜʫʢʮʠʠ: ʂʦʣʙʘʩʘ ʚʘʨʝʥʘ̫ (ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʙʝʣʢʦʚʦʛʦ ʛʠʜʨʦʣʠʟʘʪʘ 5%) 
ʈʝʛʠʩʪʨʘʮʠʦʥʥrʡ ʥʦʤʝʨ: 9603 

ɼʘʪʘ ʧʦʩʪʫʧʣʝʥʠ̫ ʦʙʨʘʟʮʘ: 09.09.2022 ʛ. 
ʆʩʥʦʚʘʥʠʝ  ʜʣ̫ ʠʩʧrʪʘʥʠʡ (ʘʢʪ ʦʪʙʦʨʘ ʠ ʧʨ.): ɼʦʛʦʚʦʨ ˉ161 ʦʪ 23.09.2022 ʛ. 
ɿʘ̫ʚʠʪʝʣɹ: ʅɸʆ çʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʉ. ʉʝʡʬʫʣʣʠʥʘè 
ʀʟʛʦʪʦʚʠʪʝʣɹ (ʩʪʨʘʥʘ, ʬʠʨʤʘ, ʧʨʝʜʧʨʠ̫ʪʠʝ): 
ɺʠʜ  ʠʩʧrʪʘʥʠʡ: ʂʦʥʪʨʦʣɹʥr ʡ 
ɼʘʪʘ ʠʟʛʦʪʦʚʣʝʥʠ̫:  
ʉʨʦʢ ʛʦʜʥʦʩʪʠ:  
ɼʘʪʘ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠ̫ ʠʩʧrʪʘʥʠʡ: 09.09.2022 ʛ. ï 23.09.2022 ʛ. 
ʆʙʦʟʥʘʯʝʥʠʝ ʅɼ ʥʘ ʧʨʦʜʫʢʮʠʁ : 
ʋʩʣʦʚʠ̫ ʧʨʦʚʝʜʝʥʠ̫ ʠʩʧrʪʘʥʠ̫: ʪʝʤʧʝʨʘʪʫʨʘ ï 220ʉ, ʚʣʘʞʥʦʩʪɹ ï 62%. 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʝʜʠʥʠʮr  
ʠʟʤʝʨʝʥʠ̫ 

ʅʦʨʤʘ 
ʧʦ ʅɼ 

 

ʌʘʢʪʠʯʝʩʢʠʝ 
ʨʝʟʫʣɹʪʘʪr  

ʅɼ ʥʘ ʤʝʪʦʜr  
ʠʩʧr ʪʘʥʠʡ 

1 2 3 4 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

-ʤʘʩʩʦʚʘ̫ ʜʦʣ̫ ʚʣʘʛʠ, % 

- ʤʘʩʩʦʚʘ̫ ʜʦʣ̫ ʞʠʨʘ, % 

- ʤʘʩʩʦʚʘ̫ ʜʦʣ̫ ʙʝʣʢʘ, % 

- ʤʘʩʩʦʚʘ̫ ʜʦʣ̫ ʫʛʣʝʚʦʜʦʚ, % 

 

-ɺʉʉ,% 

-ɺʋʉ,% 

 

-ɾʋʉ,% 

ʄʠʥʝʨʘʣɹʥr ʝ ʣɻʝʤʝʥʪr , ʤʛ/100 ʛ: 

-ʢʘʣɹʮʠʡ 

-ʢʘʣʠʡ 

-ʤʘʛʥʠʡ 

-ʞʝʣʝʟʦ 

-ʮʠʥʢ 

-ʬʦʩʬʦʨ 

ʊʦʢʩʠʯʥr ʝ ʣɻʝʤʝʥʪr , ʤʛ/ʢʛ: 

-ʢʘʜʤʠʡ 

-ʤr ʰɹ ʢ̫ 

-ʩʚʠʥʝʮ 

-ʨʪʫʪɹ 

ɺʠʪʘʤʠʥr : 

  

65,2 
9,85 

19,29 
3,01 

 
 

79,13Ñ0,62 

80,03Ñ0,65 

 

60,05Ñ1,01 

 

 

12,95Ñ0,08 

363,37Ñ0,62 

21,30Ñ0,08 
1,19Ñ0,03 

3,74Ñ0,09 
183,19Ñ1,31 

 
 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 
ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

 

ɻʆʉʊ 33319-2015 
ɻʆʉʊ 23042-2015 

ɻʆʉʊ 25011-2017 
ʇʝʨʤʘʥʛʘʥʘʪʦʤʝʪʨʠ- 

ʯʝʩʢʠʡ ʤʝʪʦʜ 
 

ʄʝʪʦʜ ɺʦʨʪʦʥ̫ʥʘ ɻ.  

ɻʨʘʚʠʤʝʪʨʠʯʝʩʢʠʡ 

ʤʝʪʦʜ 

ʄʝʪʦʜ ɻʨʘʜ ʠ ʍʘʤʘ 

 

 

ɻʆʉʊ 32343-2013 

 

 
 

 
ɻʆʉʊ 9794-2015 

 
 

ɻʆʉʊ 30178-96 
 

 

 

 

ɻʆʉʊ ʈ 54635-2011 
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ɺʠʪʘʤʠʥr : 

-ɸ, ʤʛ/100 ʛ 

-ɽ, ʤʛ/100 ʛ 

 

-ʚʦʜʦʨʘʩʪʚʦʨʠʤr ʝ, ʤʛ/100 ʛ 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: 
- ʂʄɸʌɸʥʄ, ʂʆɽ/ʛ 
- ɹɻʂʇ (ʢʦʣʠʬʦʨʤr ) ʚ 1,0 ʩʤ3ʧʨʦʜʫʢʪʘ 

- S.aureus, ʂʆɽ/ʛ 

- ɼʨʦʞʞʠ, ʂʆɽ/ʛ 

- ʇʣʝʩʝʥʠ, ʂʆɽ/ʛ  

 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

0,47Ñ0,03 

 

ʇʨʠʣʦʞʝʥʠʝ ˉ1 

 
 

4*102 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

 

ɻʆʉʊ ʈ 54635-2011 

ɻʆʉʊ EN 12822-

2014 

ʄ-04-41-2005 

 
 

ɻʆʉʊ 10444.15-94 
ɻʆʉʊ 31747-2012 

ɻʆʉʊ 31639-2012 

ɻʆʉʊ 10444.12-2013 

ɻʆʉʊ 10444.12-2013 

 
 
 

 
 

 
 

 

 

 

 

 

 

 

 

 
 

 
 

 
 

 
 

 
 

 

 

 

 

 

 

 
 

 
 

 
 

 
ʇʨʦʪʦʢʦʣ  ʠʩʧrʪʘʥʠʡ  ʨʘʩʧʨʦʩʪʨʘʥ̫ʝʪʩ̫  ʪʦʣɹʢʦ  ʥʘ  ʦʙʨʘʟʝʮ, ʧʦʜʚʝʨʛʥʫʪrʡ  ʠʩʧrʪʘʥʠ̫ʤ.   

ʏʘʩʪʠʯʥʘ̫  ʠʣʠ  ʧʦʣʥʘ̫  ʧʝʨʝʧʝʯʘʪʢʘ ʧʨʦʪʦʢʦʣʘ ʠʩʧrʪʘʥʠʡ ʙʝʟ ʨʘʟʨʝhʝʥʠ̫ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣɹʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ 

ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʦʚʦʣɹʩʪʚʝʥʥrʭ ʧʨʦʜʫʢʪʦʚ  ʟʘʧʨʝɦʝʥʘ. 
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ʇʨʠʣʦʞʝʥʠʝ ˉ1 ʢ ʧʨʦʪʦʢʦʣʫ ˉ 9603 ʦʪ ç23è ʩʝʥʪ̫ʙʨ̫ 2022 ʛ. 

 
ɼʘʪʘ:15.09.2022  17:12:06 
ʆʧʝʨʘʪʦʨ:polzovatel 
ʌʘʡʣ ʕʌɻ:C:\Lumex\Elforun\mdf\ɸʂ_ɺʠʪ.ʂʦʣʙʘʩʘ ʙʝʣʦʢ 3%_2209151712.mdf 
ʌʘʡʣ ʤʝʪʦʜʘ:C:\Lumex\Elforun\ʇʨʦʛʨʘʤʤr \ɺʠʪʘʤʠʥr  ʩ ʜʘʚʣʝʥʠʝʤ_ɾʘʥʘʨ_291112.mtk 
ʊʝʤʧʝʨʘʪʫʨʘ ʘʥʘʣʠʟʘ:30.0 ÁC 
ɼʣʠʥʘ ʚʦʣʥr :200 
ʇʨʦʙʘ: ɺʠʪ.ʂʦʣʙʘʩʘ ʙʝʣʦʢ 5% 
ʕʪʘʧ 1. ɺʨʝʤ̫  899 ʩʝʢ, ʅʘʧʨ. 25 ʢɺ, ɼʘʚʣ. 0 ʤʙʘʨ, ɼʣʠʥʘ ʚʦʣʥr  200 ʥʤ. 
ʕʪʘʧ 2. ɺʨʝʤ̫  300 ʩʝʢ, ʅʘʧʨ. 25 ʢɺ, ɼʘʚʣ. 50 ʤʙʘʨ, ɼʣʠʥʘ ʚʦʣʥr  200 ʥʤ. 
ʄʝʪʦʜ ʨʘʩʯʝʪʘ:ɸʙʩʦʣʁ ʪʥʘ̫ ʛʨʘʜʫʠʨʦʚʢʘ. 
 
 

 
 

N ɺʨʝʤ̫  ʂʦʤʧʦʥʝʥʪ ɺr ʩʦʪʘ ʅʘʯʘʣʦ ʂʦʥʝʮ ʇʣʦɦ ʘʜɹ ʂʦʥʮ,,ʤʛ/100ʛ, 

1 5.218 ɺ1 (ʪʠʘʤʠʥʭʣʦʨʠʜ) 3.304 5.138 5.285 178.9 0,314Ñ0,063 

2 5.757 ɺ2 (ʨʠʙʦʬʣʘʚʠʥ) 2.042 5.708 6.097 93.89 0,136Ñ0,057 

3 8.147 ɺ6 (ʧʠʨʠʜʦʢʩʠʥ) 0.688 7.818 8.348 65.75 0,068Ñ0,014 

4 11.390 ɺ3 (ʧʘʥʪʦʪʝʥʦʚʘ̫ ʢʠʩʣʦʪʘ) 0.348 11.148 11.585 35.94 0,123Ñ0,025 

5 15.043 ɺ5 (ʥʠʢʦʪʠʥʦʚʘ̫ ʢʠʩʣʦʪʘ) 0.128 15.013 15.147 5.075 0,004Ñ0,001 
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ʇʈʆʊʆʂʆʃ 
 

ɼʝʛʫʩʪʘʮʠʠ ʚʘʨʝʥʦʛʦ ʢʦʣʙʘʩʥʦʛʦ ʠʟʜʝʣʠ̫ ʜʣ̫ ʛʝʨʦʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠ̫ 

çɹɸʗʅɸʋʓʃè ʥʘ ʧʨʝʜʧʨʠ̫ʪʠʠ ʊʆʆ çʄʇʂ ʈʘʭʤʝʪè 

 

ʉʦʩʪʘʚʣʝʥ ʢʦʤʠʩʩʠʝʡ: 

 

ɼʠʨʝʢʪʦʨ ʊʆʆ çʄʇʂ ʈʘʭʤʝʪè ʅ.ʂ. ʀʙʨʘʝʚ 

ɻʣʘʚʥrʡ ʪʝʭʥʦʣʦʛ ʈ. ʉʘʬʦʚʠʜʜʠʥʟʦʜʘ 

 

 

ʅʘ ʜʝʛʫʩʪʘʮʠʁ  ʙrʣʠ ʧʨʝʜʩʪʘʚʣʝʥr  ʦʙʨʘʟʮr  ʚʘʨʝʥʦʡ ʢʦʣʙʘʩr 

çɹʘ̫ʥʘʫrʣè, ʨʘʟʨʘʙʦʪʘʥʥrʝ PhD ʜʦʢʪʦʨʘʥʪʦʤ ɻ.ʄ.ʊʦʢr ʝhʚʦʡ, PhD, 

ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʂɸʊʀʋ ʂ.ʂ. ʄʘʢʘʥʛʘʣʠ ʚ ʨʘʤʢʘʭ ʚrʧʦʣʥʝʥʠ̫ 

ʧʦʜʧʨʦʛʨʘʤʤr  çʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʤ̫ʩʥrʭ ʛʝʨʦʜʠʝʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, 

ʦʙʦʛʘɦʝʥʥrʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥrʤʠ ʠʥʛʨʝʜʠʝʥʪʘʤʠ ʠʟ ʚʪʦʨʠʯʥʦʛʦ 

ʤ̫ʩʥʦʛʦ ʩrʨɹ è̫ ʧʨʦʛʨʘʤʤr  BR10764998 çʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʡ ʩ 

ʠʩʧʦʣɹʟʦʚʘʥʠʝʤ ʥʦʚrʭ ʪhʘʤʤʦʚ ʧʦʣʝʟʥrʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʬʝʨʤʝʥʪʦʚ, 

ʥʫʪʨʠʝʥʪʦʚ ʠ ʜʨʫʛʠʭ ʢʦʤʧʣʝʢʪʦʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʧʝʮʠʘʣɹʥrʭ ʜʠʝʪʠʯʝʩʢʠʭ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠ̫è. 

 ʈʝʟʫʣɹʪʘʪr ʜʝʛʫʩʪʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥr  ʚ ʪʘʙʣʠʮʝ 1. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘ̫ 

ʦʮʝʥʢʘ ʧʨʦʚʝʜʝʥʘ ʧʦ 5-ʪʠ ʙʘʣʣɹʥʦʡ ʩʠʩʪʝʤʝ. 

 

ʊʘʙʣʠʮʘ 1 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʘʨʝʥʦʡ ʢʦʣʙʘʩr çɹʘ̫ʥʘʫrʣè ʩ 

ʨʘʟʥrʤ ʜʦʙʘʚʣʝʥʠʝʤ ʛʠʜʨʦʣʠʟʘʪʘ ʙʝʣʢʦʚ  
ʀʩʩʣʝʜʫʝʤr ʝ ʦʙʨʘʟʮr  ɺʢʫʩ ɿʘʧʘʭ ʠ 

ʘʨʦʤʘʪ 

ɺʥʝhʥʠʡ 

ʚʠʜ 

ʂʦʥʩʠʩ-

ʪʝʥʮʠ̫ 

ɺʠʜ ʥʘ 

ʨʘʟʨʝʟʝ 

ʉʦʯ-

ʥʦʩʪɹ 

ˉ1 ʩ ʜʦʙʘʚʣʝʥʠʝʤ 3% 

ʛʠʜʨʦʣʠʟʘʪʘ ʙʝʣʢʦʚ  

4,5 4,0 4,0 4,5 4,0 4,5 

ˉ2 ʩ ʜʦʙʘʚʣʝʥʠʝʤ 5% 

ʛʠʜʨʦʣʠʟʘʪʘ ʙʝʣʢʦʚ  

5,0 4,5 4,5 5,0 4,5 5,0 

ˉ3 ʩ ʜʦʙʘʚʣʝʥʠʝʤ 7% 

ʛʠʜʨʦʣʠʟʘʪʘ ʙʝʣʢʦʚ  

3,8 4,0 4,0 4,5 4,0 4,5 

 
ɿʘʢʣʁ ʯʝʥʠʝ: ʧʦ ʨʝʟʫʣɹʪʘʪʘʤ ʜʝʛʫʩʪʘʮʠʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʨʘʟʝʮ ˉ2 

ʣʫʯh ʝ ʩʦʦʪʚʝʪʩʪʚʫʁʪ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣ̫ʤ ʠ  ʪʨʝʙʦʚʘʥʠ̫ʤ 

ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʜʘʥʥrʡ ʚʠʜ ʧʨʦʜʫʢʮʠʠ. 

 

 

 ʆʉʓʄʐɸ ɻפ

ɼʝʛʫʩʪʘʮʠʷ ʧʨʦʪʦʢʦʣʜʘʨʳ  
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 ʆʉʓʄʐɸ ɼפ

ɾײʤʳʩʪʳש ʘʧʨʦʙʘʮʠʷʩʳ 
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ˉ 8767 

ʇɸʁɼɸʃʓ ʄʆɼɽʃʔɻɽ / HA ʇʆʃɽɿʅʋʖ ʄʆɼɽʃʔ / FOR UTILITY MODEL

(21) 2023/0668.2

(22) 15.06.2023

(45) 05.01.2024

(54) ɻʝʨʦʜʠʝʪʠʢʘʣrץ ʧ̔ʩ̔ʨ̔ʣʛʝʥ hײʞr ʪr ᴇʥʜ̔ʨʫ ʪᴅʩ̔ʣ̔ץ

ʉʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʝʨʦʜʠʝʪʠʯʝʩʢʦʡ ʚʘʨʝʥʦʡ ʢʦʣʙʘʩr

Method of production of herodietic boiled sausage

(73) çʉᴅʢʝʥ ʉʝʡʬʫʣʣʠʥ ʘʪrʥʜʘrפ סʘʟʘץ ʘʛʨʦʪʝʭʥʠʢʘʣrץ ʫʥʠʚʝʨʩʠʪʝʪ̔è ʢʦʤʤʝʨʮʠ̫ʣrץ ʝʤʝʩ ʘʢʮʠʦʥʝʨʣ̔ʢ ץʦסʘʤr  (KZ)

ʅʝʢʦʤʤʝʨʯʝʩʢʦʝ ʘʢʮʠʦʥʝʨʥʦʝ ʦʙɦ ʝʩʪʚʦ çʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʉʘʢʝʥʘ ʉʝʡʬʫʣʣʠʥʘè (KZ)

çSaken Seifullin Kazakh Agrotechnical Universityè Non-profit joint stock company (KZ)

(72) ʊʫʣʪʘʙʘʝʚʘ ʊʘʤʘʨʘ ʏʫʤʘʥʦʚʥʘ (KZ)

ʋʟʘʢʦʚ ʗʩʠʥ ʄʘʣʠʢʦʚʠʯ (KZ)

ʄʘhʘʥʦʚʘ ʅʫʨʙʠʙʠ ʉʦʚʝʪʦʚʥʘ (KZ)

ʊʦʢr ʝhʚʘ ɻʫʣɹʞʘʥ ʄʘʢʩʫʪʦʚʥʘ (KZ)

ʄʫʣʜʘhʝʚʘ ɸʢʥʫʨ ʍʘʡʨʘʪʦʚʥʘ (KZ)

ɹʝʛʘʣr  ʄʘʜʠʥʘ ʅʘʨʪʘʡrץʟr (KZ)

ɸʡʢʝʥ ɼʘʫʣʝʪ ʂʘʠʨʙʝʢʫʣr  (KZ)

ʄʘʢʘʥʛʘʣʠ ʂʘʜrʨʞʘʥ ʂʦʥrʩʙʘʡʫʣr  (KZ)

Tultabayeva Tamara Chumanovna (KZ)

Uzakov Yasin Malikovich (KZ)

Mashanova Nurbibi Sovetovna (KZ)

Tokysheva Gulzhan Maksutovna (KZ)

Muldasheva Aknur Hairatovna (KZ)

Begaly Madina Nartaykyzy (KZ)

Aiken Daulet Kairbekuly (KZ)

Makangali Kadyrzhan Konysbayulʫ (KZ)

ʕʎץ פʦʣ ץʦʡrʣʜr  

ʇʦʜʧʠʩʘʥʦ ʕʎʇ 

Signed with EDS 

ɽ. ʆʩʧʘʥʦʚ

ɽ. ʆʩʧʘʥʦʚ

Y. Ospanov

çױʣʪʪrץ ʟʠ̫ʪʢʝʨʣ̔ʢ ʤʝʥh ʢ̔ ʠʥʩʪʠʪʫʪrè ʈʄʂ ʜʠʨʝʢʪʦʨr

ɼʠʨʝʢʪʦʨ ʈɻʇ çʅʘʮʠʦʥʘʣɹʥrʡ ʠʥʩʪʠʪʫʪ ʠʥʪʝʣʣʝʢʪʫʘʣɹʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠè

Director of RSE çNational institute of intellectual propertyè
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 ʆʉʓʄʐɸ ɽפ

 ʳʣʳʤʜʘʤʘʜʘʥ ᴇʪʫ ʪʫʨʘʣʳ ʩʝʨʪʠʬʠʢʘʪסʳʣʳʤʠ ʪʘנ
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