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ʞʘʩʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ ײʩʳʥʳʩʪʘʨ  

  ʳʣʳʤʠ ʞʦʙʘʣʘʨʜʳ ʦʨʳʥʜʘʫ ʪʫʨʘʣʳ ʰʘʨʪʪʘʨנ .ʆʉʓʄʐɸ ɾפ 

 ʳʣʳʤʜʘʤʘʜʘʥ ᴇʪʫ ʪʫʨʘʣʳסʳʣʳʤʠ ʪʘנ .ʆʉʓʄʐɸ ɿפ 
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ʅʆʈʄɸʊʀɺʊɯʂ ʉɯʃʊɽʄɽʃɽʈ 

 

ʆʩʳ ʜʠʩʩʝʨʪʘʮʠʷʜʘ ʢʝʣʝʩʽ ʩʪʘʥʜʘʨʪʪʘʨסʘ ʩʽʣʪʝʤʝʣʝʨ ץʦʣʜʘʥʳʣסʘʥ: 

ʄɽʄʉʊ 31785-2012 çɾʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץʪʘʨ. ʊʝʭʥʠʢʘʣʳץ 

ʰʘʨʪʪʘʨè. 

 ʦʩʧʘʣʘʨʳץ ץʘʤʜʳסʪʘ שʉ ɾʐʉ 40793097-05-2015 ççɸʣʴʤʠè ʬʠʨʤʘʩʳʥʳױ

ʙʘʨ çʍʘʣʘʣè ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ  ʰײʞʳץʪʘʨʳ. ɾʘʣʧʳ ʪʝʭʥʠʢʘʣʳץ ʰʘʨʪʪʘʨè. 

ʂʆ ʊʈ 024/2011 ʂʝʜʝʥ ʦʜʘסʳʥʳש ʪʝʭʥʠʢʘʣʳץ ʨʝʛʣʘʤʝʥʪʽ. çʄʘʡ-ʪʦש ʤʘʡ 

ᴇʥʽʤʽʥʝ ʪʝʭʥʠʢʘʣʳץ ʨʝʛʣʘʤʝʥʪè. 

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 9792-73 çʐʦʰץʘ, ץʦʡ, ʩʠʳʨ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʤʘʣ ʪװʨʣʝʨʽʥʽש ʝʪʽʥʝʥ 

ʜʘʡʳʥʜʘʣʘʪʳʥ ʰײʞʳץ ʞᴅʥʝ ʝʪ ᴇʥʽʤʜʝʨʽ. פʘʙʳʣʜʘʫ ʞᴅʥʝ װʣʛʽ ʪʘשʜʘʫ ʝʨʝʞʝʣʝʨʽè. 

ʄɽʄʉʊ 31754-2012 çᴆʩʽʤʜʽʢ ʤʘʡʣʘʨʳ, ʞʘʥʫʘʨʣʘʨ ʤʘʡʣʘʨʳ ʞᴅʥʝ ʦʣʘʨʜʳ 

  ץʤʘʩʩʘʣʳ שʪʨʘʥʩʠʟʦʤʝʨʣʝʨʽʥʽ שʳʣʜʘʨʳʥʳץʳʰץ ʜʝʫ ᴇʥʽʤʜʝʨʽ. ʄʘʡשʘʡʪʘ ᴇץ

 .ʪʘʫ ᴅʜʽʩʪʝʨʽèץʣʝʩʽʥ ʘʥʳװ

ʄɽʄʉʊ 31747 - 2012 çʊʘʤʘץ ᴇʥʽʤʜʝʨʽ. ɯʰʝʢ ʪʘʷץʰʘʣʘʨʳ (ʢʦʣʠʬʦʨʤʜʳ 

ʙʘʢʪʝʨʠʷʣʘʨ) ʪʦʙʳʥʜʘסʳ ʙʘʢʪʝʨʠʷʣʘʨʜʳ ʘʥʳץʪʘʫ ʞᴅʥʝ ʩʘʥʳʥ ʘʥʳץʪʘʫ ᴅʜʽʩʪʝʨʽ.  

ʄɽʄʉʊ 31746-2012 çʂʦʘʛʫʣʘʟʘ ʦש ʩʪʘʬʠʣʦʢʦʢʢʪʘʨ ʤʝʥ Staphylococcus 

aureus ʤᴇʣʰʝʨʽʥ ʘʥʳץʪʘʫ ᴅʜʽʩʪʝʨʽè ʙʦʡʳʥʰʘ ʧʘʪʦʛʝʥʜʽ ʩʪʘʬʠʣʦʢʦʢʢʪʳ (S.aureus) 

ʘʥʳץʪʘʫ. 

ʄɽʄʉʊ 29185-2014 çʊʘʤʘץ ᴇʥʽʤʜʝʨʽ ʤʝʥ ʤʘʣ ʘʟʳסʳʥʳש 

ʤʠʢʨʦʙʠʦʣʦʛʠʷʩʳè ʙʦʡʳʥʰʘ ʩʫʣʴʬʠʪʨʝʜʫʢʪʠʚʪʽ ʙʘʢʪʝʨʠʷʣʘʨʜʳ ʘʥʳץʪʘʫ. 

ʄɽʄʉʊ 32031-2012 çʊʘʤʘץ ᴇʥʽʤʜʝʨʽ. Listeria Monocytogenes 

ʙʘʢʪʝʨʠʷʣʘʨʜʳ ʘʥʳץʪʘʫ ᴅʜʽʩʪʝʨʽè ʙʦʡʳʥʰʘ ʣʠʩʪʝʨʠʷ ʙʘʢʪʝʨʠʷʣʘʨʳʥ ʘʥʳץʪʘʫ. 

ʄɽʄʉʊ 31659-2012 çʊʘʤʘץ ᴇʥʽʤʜʝʨʽ. Salmonella ʪץײʳʤʜʘʩ ʙʘʢʪʝʨʠʷʣʘʨʜʳ 

ʘʥʳץʪʘʫ ᴅʜʽʩʽè ʙʦʡʳʥʰʘ ʧʘʪʦʛʝʥʜʽʢ ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨ, ʩʦʥʳש ʽʰʽʥʜʝ 

ʩʘʣʴʤʦʥʝʣʣʘʣʘʨʜʳ ʘʥʳץʪʘʫ. 

ʄɽʄʉʊ 1129-2013 çʂװʥʙʘסʳʩ ʤʘʡʳ. ʊʝʭʥʠʢʘʣʳץ ʰʘʨʪʪʘʨè. 

ʄɽʄʉʊ 21179-2000 çɸʨʘ ʙʘʣʘʫʳʟʳ. ʊʝʭʥʠʢʘʣʳץ ʰʘʨʪʪʘʨè. 

ʄɽʄʉʊ 32770-2014 çʊʘסʘʤʜʳץ ץʦʩʧʘʣʘʨ. ʊʘʤʘץ ᴇʥʽʤʜʝʨʽ 

ʵʤʫʣʴʛʘʪʦʨʣʘʨʳ. ʊʝʨʤʠʥʜʝʨ ʤʝʥ ʘʥʳץʪʘʤʘʣʘʨè 
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ɹɽʃɻɯʃɽʈ ʄɽʅ פʓʉפɸʈʊʋʃɸʈ 

 

 פʄפ

ɻʕ 

ɼɼʉױ 

ɼʉʂ 

ɾɸʉʇ 

ɾɽɸ 

ɾʀɸ 

ʂʝɸפ 

ʂʃפ 

ʄפʄʕ 

ʄפʄפ 

ʇפʄפ 

ʉʄ 

ʊʄפ 

ʊʊʃʇ 

ʊɾʃʇ 

ʓɹפ 

ʐʓʂ 

 פʄפ

ʉɸ 

ï פʘʥʳץץʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨ 

ï ɻʝʣʴʪᴅʨʽʟʜʽ ʵʤʫʣʴʩʠʷ 

ï ɼװʥʠʝʞװʟʽʣʽʢ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ײʡʳʤʳ 

ï ɼʠʬʬʝʨʝʥʮʠʘʣʜʳ ʩʢʘʥʝʨʣʝʫ ʢʘʣʦʨʠʤʝʪʨʠʷʩʳ 

ï ɾʦסʘʨʳ ʚʦʣʴʪʪʳ ʘʪʤʦʩʬʝʨʘʣʳץ ʩʫʳץ ʧʣʘʟʤʘ 

ï ɾץײʧʘʣʳ ʝʤʝʩ ʘʫʨʫʣʘʨ 

ï ɾװʨʝʢʪʽש ʠʰʝʤʠʷʣʳץ ʘʫʨʫʳ 

ï ʂʦʤʤʝʨʮʠʷʣʳץ ʝʤʝʩ ʘʢʮʠʦʥʝʨʣʽʢ ץʦסʘʤ 

ï ʂʦʥʲʶʛʘʮʠʷʣʘʥסʘʥ ʣʠʥʦʣ ץʳʰץʳʣʳ 

ï ʄʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʤʝʪʠʣʜʽ ʵʬʠʨʣʝʨʽ 

ï ʄʦʥʦץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨ 

ï ʇʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨ 

ï ʉʠʳʨ ʤʘʡʳ 

ï ʊʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳ 

ï ʊ rסʳʟʜʳסʳ ʪᴇʤʝʥ ʣʠʧʦʧʨʦʪʝʠʥ 

ï ʊʳסʳʟʜʳסʳ ʞʦסʘʨʳ ʣʠʧʦʧʨʦʪʝʠʥ 

ï ʓʣסʘʣ ʙʘʡʣʘʥʳʩʪʳʨסʳʰ ץʘʩʠʝʪ 

ï ʐʝʢʪʽ ʳסʳʩʫ ʢʝʨʥʝʫʽ 

ï פʘʥʳץץʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨ 

ï ʉʪʘʥʜʘʨʪʪʳ ʘʫʳʪץʫ 
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ʂɯʈɯʉʇɽ 

 

ɼʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩʪʳש ᴇʟʝʢʪʽʣʽʛʽ. ʊʘʤʘץ ᴇʥʝʨʢᴅʩʽʙʽʥʽש ʜʘʤʫʳʥʜʘ 

ᴅʣʝʤʜʝ ʧʘʡʜʘʣʳ ᴇʥʽʤʜʝʨʤʝʥ ץʘʪʘʨ ʘʜʘʤ ʘסʟʘʩʳʥʘ ʢʝʨʽ ᴅʩʝʨ ʝʪʝʪʽʥ ʪʘʤʘץ 

ᴇʥʽʤʜʝʨʽʥʽש ʪװʨʣʝʨʽ ʧʘʡʜʘ ʙʦʣʜʳ. ײפʨʘʤʳʥʜʘ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש 

ʪʨʘʥʩʠʟʦʤʝʨʣʝʨʽʥʽש ʤᴇʣʰʝʨʽ ʞʦסʘʨʳ ᴇʥʽʤʜʝʨ ʜʝʥʩʘʫʣʳץץʘ ʟʠʷʥ ʢʝʣʪʽʨʝʪʽʥ ᴇʥʽʤ 

 ʟʘʩʳʥʘ ʢʝʣʪʽʨʝʪʽʥ ʥʝʛʽʟʛʽסʘʜʘʤ ʘ שʪʳʥʫʜʳײʘʪʘʨʳʥʘ ʞʘʪʘʜʳ. ʊʨʘʥʩʤʘʡʣʘʨʜʳ ʪץ

ʟʠʷʥʳ - ʞװʨʝʢʪʽש ʠʰʝʤʠʷʣʳץ ʘʫʨʫʳʥʳש ʜʘʤʫ ץʘʫʧʽʥ ʞʦסʘʨʳʣʘʪʫʳʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ [1,2,3]. 

 שʤʳʩʪʘʨʳʥʳײʨʘʤʳʥʜʘ ʪʨʘʥʩʤʘʡʣʘʨʳ ʙʘʨ ᴇʥʽʤʜʝʨʽʥ ʟʝʨʪʪʝʫ ʞײפ

ʥᴅʪʠʞʝʩʽʥʜʝ ʢװʥʜʝʣʽʢʪʽ ʪʘʤʘץʪʘʥʫ ʨʘʮʠʦʥʥʳש ʞʘʣʧʳ ʢʘʣʦʨʠʷʣʳסʳʥʘʥ ʤʘʡ 

 ץʠʰʝʤʠʷʣʳ שʨʝʛʽʥʽװʪʳʥʫ ʘʜʘʤ ʞײʪʨʘʥʩʠʟʦʤʝʨʣʝʨʽʥ ʪ 2% שʳʣʜʘʨʳʥʳץʳʰץ

ʘʫʨʫʳʥʘ ʰʘʣʜʳסʫ ץʘʫʧʽʥ 2 ʝʩʝʛʝ, ʘʣ ʢʝʥʝʪʪʝʥ ʞװʨʝʢ-ץʘʥ ʪʘʤʳʨʣʘʨʳ ʘʫʨʫʣʘʨʳ 

ʩʘʣʜʘʨʳʥʘʥ ʙʦʣʘʪʳʥ ᴇʣʽʤ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 1,5 ʝʩʝʛʝ ʘʨʪʪʳʨʘʪʳʥʳ ʙʝʣʛʽʣʽ ʙʦʣסʘʥ 

[4]. 

ɸʚʪʦʨʣʘʨʜʳש ʘʡʪʫʳʥʰʘ, ʪʘʙʠסʠ ʪʨʘʥʩʤʘʡʣʘʨ ʢװʡʽʩ ץʘʡʪʘʨʘʪʳʥ 

ʞʘʥʫʘʨʣʘʨʜʳש ʢᴇʧʢʘʤʝʨʘʣʳ ʘʩץʘʟʘʥʳʥʜʘסʳ ʙʘʢʪʝʨʠʷʣʘʨʜʳש ʪʽʨʰʽʣʽʢ ᴅʨʝʢʝʪʽʥʽש 

ʥᴅʪʠʞʝʩʽʥʜʝ ʪװʟʽʣʝʜʽ ʞᴅʥʝ ʦʣʘʨʜʳש ʤᴇʣʰʝʨʽ ʞʘʥʫʘʨʜʘʥ ʘʣʳʥʘʪʳʥ ʝʪ ʧʝʥ ʩװʪ 

ᴇʥʽʤʜʝʨʽʥʽײץ שʨʘʤʳʥʜʘ 5-8%-סʘ ʜʝʡʽʥ ʩʘץʪʘʣʘʪʳʥʜʳסʳ ɼװʥʠʝʞװʟʽʥʜʝ 

ʪײʪʳʥʫʰʳʣʘʨʜʳש ʝש ʢᴇʧ ʪײʪʳʥʘʪʳʥ ᴇʥʽʤʜʝʨʽʥʽש ʙʽʨʽ ʝʪʪʝʥ ʞʘʩʘʣסʘʥ ᴇʥʽʤʜʝʨ 

ʝʢʝʥʽ ʤᴅʣʽʤ. פʘʟʘץʩʪʘʥʜʘסʳ ʩʦסשʳ ʤᴅʣʽʤʝʪʢʝ ʩᴅʡʢʝʩ ʝʪ ᴇʥʽʤʜʝʨʽʥ ʪײʪʳʥʫʳ ᴇʩʽʧ 

ʢʝʣʝ ʞʘʪץʘʥʳʥ ʞᴅʥʝ ʙʽʨ ʘʜʘʤ ʞʳʣʜʘ 77,9 ʢʛ ʝʪ ᴇʥʽʤʽʥ ʪײʪʳʥʘʪʳʥʳʥ ʝʩʢʝʨʩʝʢ [5], 

ʙײʣ ʤᴅʩʝʣʝ ʙʽʟʜʽש ʝʣʜʽש ʪײʪʳʥʫʰʳʣʘʨʳʥʳש ʘʨʘʩʳʥʜʘ ʜʘ ᴇʪʝ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ ʝʢʝʥʽʥʝ 

ʢᴇʟ ʞʝʪʢʽʟʝʤʽʟ. ʆʩʳסʘʥ ʦʨʘʡ ʪײʪʳʥʫʰʳʣʘʨʜʳש ʜʝʥʩʘʫʣʳץʪʘʨʳʥʘ ʟʠʷʥ ʢʝʣʪʽʨʤʝʫ 

ʤʘץʩʘʪʳʥʜʘ ʝʪ ᴇʥʽʤʜʝʨʽʥ ʞʘʩʘʫ ʙʘʨʳʩʳʥʜʘ ʦʥʳײץ שʨʘʤʳʥʜʘסʳ ʪʨʘʥʩʤʘʡʣʘʨʜʳש 

ʤᴇʣʰʝʨʽʥ ʪᴇʤʝʥʜʝʪʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʞʘʩʘʫ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ 

ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɽʪ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʪʨʘʥʩʤʘʡʣʘʨʜʳײץ שʨʘʤʳ ʪʫʨʘʣʳ ʤᴅʩʝʣʝʥʽ ʟʝʨʪʪʝʡ 

ʦʪʳʨʳʧ, סʘʣʳʤʜʘʨ ʦʣʘʨʜʳ ʙʘץʳʣʘʫ ץʘʞʝʪ ʜʝʛʝʥ ץʦʨʳʪʳʥʜʳסʘ ʢʝʣʜʽ. ʄײʥʳש 

ʩʝʙʝʧʪʝʨʽ - ʪʘʙʠסʠ ʰʠʢʽʟʘʪʪʳ ʩʘץʪʘʫ, ʪʝʨʤʠʷʣʳץ ᴇשʜʝʫ ʞᴅʥʝ ᴅʨ ʪװʨʣʽ 

ʬʝʨʤʝʥʪʪʝʨʜʽ ץʦʩʫ ʢʝʟʽʥʜʝ ʪʨʘʥʩʤʘʡʣʘʨʜʳװ שʣʝʩʽʥʽש ʘʨʪʫʳ. ʉʦʥʜʘʡ-ʘץ, ʪװʨʣʽ 

ʩʪʠʤʫʣʷʪʦʨʣʘʨʜʳ, ʞʘʥʫʘʨʣʘʨʜʳש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥʳש ʤʝʪʘʙʦʣʠʢʘʣʳץ 

ʨʝʪʪʝʛʽʰʪʝʨʽʥ ץʦʣʜʘʥʫ ʪʨʘʥʩʤʘʡʣʘʨʜʳש ʢᴇʙʝʶʽʥʝ ᴅʢʝʣʫʽ ʤװʤʢʽʥ [6]. 

 ʘʩʳʤ-ɾʦʤʘʨʪפ ʳסʇʨʝʟʠʜʝʥʪʽ 2022 ʞʳʣ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʊʦץʘʝʚʪʳפ שʘʟʘץʩʪʘʥ ʭʘʣץʳʥʘ çᴄʜʽʣʝʪʪʽ ʤʝʤʣʝʢʝʪ. ɹʽʨʪײʪʘʩ ײʣʪ. ɹʝʨʝʢʝʣʽ ץʦסʘʤè 

ʞʦʣʜʘʫʳʥʜʘ  ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥ ʜʘʤʳʪʫ ï ʥʝʛʽʟʛʽ ʧʨʦʙʣʝʤʘʥʳש ʙʽʨʽ ʝʢʝʥʽʥ, 

ʙײʣ ʩʘʣʘʜʘסʳ ʘʭʫʘʣ ʤʝʤʣʝʢʝʪʽʤʽʟʜʽש ʘʟʳץ-ʪװʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽʥʝ ʪʽʢʝʣʝʡ ᴅʩʝʨ 

ʝʪʝʪʥ̔ʜʽʛʽʥ ʞᴅʥʝ ʝʣʽʤʽʟʜʽש ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʜʝʨʽʥʽש ʢᴇʣʝʤʽ ʤʝʥ ʦʥʳש 

 ʘʥ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫסʘʞʝʪʪʽʛʽʥ ʘʪʘʧ ᴇʪʢʝʥ. ɸʪʘʣץ ʥʳʥ ʘʨʪʪʳʨʫײץ ʦʩʳʤʰʘץ

ʞʦʣʜʘʫʜʘ ʩʪʨʘʪʝʛʠʷʣʳץ ʤʽʥʜʝʪ ʨʝʪʽʥʜʝ ʙʝʣʛʽʣʝʥʛʝʥ [7]. 

 ʳ ʵʢʩʧʦʨʪסʞʳʣ 2022 שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʙʦʡʳʥʰʘ ʝʪ ᴇʥʽʤʜʝʨʽʥʽץʘʟʘפ

ʞᴅʥʝ ʠʤʧʦʨʪ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʠʤʧʦʨʪ װʣʝʩʽ ʵʢʩʧʦʨʪʧʝʥ ʪʝשʝʣʫʛʝ 

ʞʘץʳʥʜʘסʘʥ. ɽʣʽʤʽʟʜʽש  ʽʰʢʽ ʥʘʨʳסʳʥʜסʳ ʪײʪʳʥʫʰʳʣʘʨʜʳש ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʝ 
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 ʣײʘʤʪʠʜʳ [8]. ɹץ ʘʥ ᴇʥʽʤʜʝʨסʰʝʣ ʝʣʜʝʨʜʝʥ ʵʢʩʧʦʨʪʪʘʣ % 39,7 שʘʞʝʪʪʽʣʽʛʽʥʽץ

ʤᴅʣʽʤʝʪʢʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ פʘʟʘץʩʪʘʥʜʘ ʝʪ ᴇʥʜʽʨʽʩʽ ʩʝʢʪʦʨʳʥʳש ʜʘʤʫ װʨʜʽʩʽʥ 

ʘʡʪʘʨʣʳץʪʘʡ ʞʦסʘʨʣʘʪʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. 

ᴄʣʝʤʜʝʛʽ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥʽש ʝש ʢᴇʧ ʪײʪʳʥʳʣʘʪʳʥ ʪװʨʣʝʨʽʥʽש ʙʽʨʽ ʝʪ 

ᴇʥʽʤʜʝʨʽ ʙʦʣסʘʥʜʳץʪʘʥ, ʦʣʘʨʜʳש ᴇʥʜʽʨʽʩʽʥ ץʘʫʽʧʩʽʟʜʽʢ ʪײʨסʳʩʳʥʘʥ ץʦʡʳʣʘʪʳʥ 

ʪʘʣʘʧʪʘʨסʘ ʩᴅʡʢʝʩ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ  ײץʨʘʤʳʥʜʘסʳ ʪʨʘʥʩʤʘʡ ʤᴇʣʰʝʨʽ 

ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʜʝʨʽʥʽש ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʞʘʩʘʫ ץʘʞʝʪʪʽʣʽʛʽʥʝ ʘʣʳʧ ʢʝʣʝʜʽ 

ʞᴅʥʝ ʪʘʤʘץ ᴇʥʝʨʢᴅʩʽʙʽʥʜʝ ʙײʣ ʟʝʨʪʪʝʫ ʙʘסʳʪʳʥ ʩײʨʘʥʳʩץʘ ʠʝ ʝʪʝʜʽ. 

ɼʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩ ײץʨʘʤʳʥʜʘ ʊʄפ ʙʘʨ ʘʟʳץ-ʪװʣʽʢ ᴇʥʽʤʜʝʨʽʥʝʥ 

ʞʘᴃʘʥʜʳץ ʙʘʩ ʪʘʨʪʫסʘ ʥʝʤʝʩʝ ץʳʩץʘʨʪʫסʘ ץʦʣ ʞʝʪʢʽʟʫ ʞᴅʥʝ ʘʜʘʤʜʘʨʜʳש ᴇʤʽʨʽʥ 

 ʤʳʩʪʳײʘʥ. ɾסʳʪʪʘʣסʜʜʝʣʝʨʽʥ ʰʝʰʫʛʝ ʙʘװʤ שʪʳʥʫʰʳʣʘʨʜʳײʘʨʫ ʙʦʡʳʥʰʘ ʪץʪײץ

ʽʩʢʝ ʘʩʳʨʫ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥʽײץ שʨʘʤʳʥʘʥ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ᴇʥʜʽʨʽʣʝʪʽʥ 

ʪʨʘʥʩʤʘʡʣʘʨʜʳ ʞʳʣʜʘʤ, ʪʦʣʳץ ʞᴅʥʝ ʪװʧʢʽʣʽʢʪʽ ʞʦʶʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ 

ʘʨʥʘʣסʘʥ ɼɼʉױ ᴅʟʽʨʣʝʛʝʥ REPLACE ʰʘʨʘʣʘʨ ʧʘʢʝʪʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ [9], ʘʪʘʧ 

ʘʡʪץʘʥʜʘ: 

Review - ʨʘʮʠʦʥʜʘ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ᴇʥʜʽʨʽʣʝʪʽʥ ʪʨʘʥʩʤʘʡʣʘʨ ʢᴇʟʜʝʨʽʥ ʟʝʨʪʪʝʫ 

ʞᴅʥʝ ʩʘʷʩʘʪʪʘסʳ ץʘʞʝʪʪʽ ᴇʟʛʝʨʽʩʪʝʨ ʪײʨסʳʩʳʥʘʥ ʘסʳʤʜʘסʳ ʞʘסʜʘʡʜʳ ʪʘʣʜʘʫ; 

Promote - ᴇʥʝʨʢᴅʩʽʧʪʽʢ ᴇʥʜʽʨʽʣʛʝʥ ʪʨʘʥʩʤʘʡʣʘʨʜʳ ʜʝʥʩʘʫʣʳװ ץʰʽʥ ʧʘʡʜʘʣʳ 

ʤʘʡʣʘʨ ʤʝʥ ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨʳʥʘ ʘʫʳʩʪʳʨʫʜʳ ʥʘʩʠʭʘʪʪʘʫ; 

Legislate - ᴇʥʝʨʢᴅʩʽʧʪʽʢ ᴇʥʜʽʨʽʣʝʪʽʥ ʪʨʘʥʩʤʘʡʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫʜʘʥ ʰʳסʘʨʫ 

ʤʘץʩʘʪʳʥʜʘ ʨʝʪʪʝʫ ʰʘʨʘʣʘʨʳʥ ʟʘשʥʘʤʘʣʳץ ʨᴅʩʽʤʜʝʫ ʥʝʤʝʩʝ ʝʥʛʽʟʫ; 

Assess - ʞʝʪʢʽʟʽʣʝʪʽʥ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʪʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳʥ ʞᴅʥʝ 

ʭʘʣʳץʪʳש ʦʣʘʨʜʳ ʪײʪʳʥʫ װʨʜʽʩʪʝʨʽʥ ʙʘסʘʣʘʫ ʞᴅʥʝ ʤʦʥʠʪʦʨʠʥʛ ʞװʨʛʽʟʫ; 

Create awareness - ʜʝʥʩʘʫʣʳץץʘ ʪʨʘʥʩʤʘʡʣʘʨʜʳש ʪʝʨʽʩ ᴅʩʝʨʽ ʪʫʨʘʣʳ 

ʩʘʷʩʘʪʢʝʨʣʝʨʜʽש, ᴇʥʜʽʨʫʰʽʣʝʨʜʽש, ʞʝʪʢʽʟʫʰʽʣʝʨ ʤʝʥ ʞײʨʪʰʳʣʳץʪʳש ʭʘʙʘʨʜʘʨ 

ʙʦʣʫʳʥ ʘʨʪʪʳʨʫ; 

Enforce - ʩʘʷʩʘʪ ץʘסʠʜʘʪʪʘʨʳ ʤʝʥ ʨʝʪʪʝʫ ʰʘʨʘʣʘʨʳʥʳש ʩʘץʪʘʣʫʳʥ ʙʘץʳʣʘʫ 

[10]. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʜʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩ פʘʟʘץʩʪʘʥʥʳש ʘʟʳץ-ʪװʣʽʢ 

ᴇʥʝʨʢᴅʩʽʙʽ ʤʝʥ ʘʛʨʦᴇʥʝʨʢᴅʩʽʧʪʽʢ ʢʝʰʝʥʽʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʙʦʣʘʜʳ, 

ᴇʥʝʨʢᴅʩʽʧʪʽש ʢʝʡʙʽʨ ʘʨʘʣʘʩ ʩʘʣʘʣʘʨʳʥʜʘ ᴇʥʜʽʨʽʩʪʽש ᴇʩʫʽʥʝ ᴅʢʝʣʝʜʽ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʙʦʡʳʥʰʘ ʘʣʳʥʘʪʳʥ ʥᴅʪʠʞʝʣʝʨ פʘʟʘץʩʪʘʥʜʘ ʪʦʣʳץ 

ʟʝʨʪʪʝʣʤʝʛʝʥ ʢʝʡʙʽʨ ʩʘʣʘʣʘʨʜʘ ʦʪʘʥʜʳס ץʘʣʳʤʜʘʨʜʳײץ שʟʳʨʝʪʪʽʣʽʢ ʜʝשʛʝʡʽʥ 

ʢᴇʪʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʞᴅʥʝ ʙʦʣʘʰʘץʪʘ ʦʩʳ ʙʘסʳʪʪʘʨ ʙʦʡʳʥʰʘ סʳʣʳʤʠ 

ʤʝʢʪʝʧʪʝʨ ײץʨʫ װʰʽʥ ʽʨʛʝʪʘʩ ʙʦʣʫʳ ʤװʤʢʽʥ. 

 ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ץʰʽʥ ʪʘʤʘװ ʩʪʘʥץʘʟʘפ ʳ ᴅʣʝʫʝʪʽ ʙʘʨסʣʢʝʥ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳת

ʟʠʷʥʜʳ ץʦʩʳʣʳʩʪʘʨʜʳש ʤʦʥʠʪʦʨʠʥʛʽ ʞᴅʥʝ ץʘʫʽʧʩʽʟ ᴇʥʽʤʜʝʨʜʽ ʞʘʩʘʫ ʙʦʡʳʥʰʘ 

ʞײʤʳʩʪʘʨʜʳ ʞװʟʝʛʝ ʘʩʳʨʫ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫ ʩʘʣʘʩʳʥʜʘסʳ סʳʣʳʤ ʤʝʥ 

ʪʝʭʥʠʢʘʥʳש ʙʘʩʳʤ ʙʘסʳʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳ ʞײʤʳʩʪʳש ʽʩʢʝ ʘʩʳʨʫʳʥʘ ʝʪ 

ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʝʪʽʥ ʢᴅʩʽʧʦʨʳʥʜʘʨ ʝʨʝʢʰʝ ץʳʟʳסʫʰʳʣʳץ ʪʘʥʳʪʫʜʘ. 

ɼʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩʪʳש ʤʘץʩʘʪʳ ʞʘʥʫʘʨʣʘʨ ʤʘʡʣʘʨʳ 

ʘʣʤʘʩʪʳʨסʳʰʪʘʨʳʥ (ʦʣʝʦʛʝʣʜɹ)̔ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʪʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ 

ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʜʝʨʽʥʽש ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʞʘʩʘʫ. 
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 :ʦʡʳʣʜʳץ ʰʽʥ ʢʝʣʝʩʽ ʤʽʥʜʝʪʪʝʨװ ʩʘʪʪʳ ʽʩʢʝ ʘʩʳʨʫץʘʥ ʤʘסʦʡʳʣפ

- ʝʪ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳʥʘ ʤʦʥʠʪʦʨʠʥʛ ʞװʨʛʽʟʫ; 

- ʪʨʘʥʩ ʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʜʝʨʽʥʽש ʩײʨʘʥʳʩʳʥ ʘʥʳץʪʘʫ 

ʤʘץʩʘʪʳʥʜʘ ʪײʪʳʥʫʰʳʣʘʨסʘ ʩʘʫʘʣʥʘʤʘ ʞװʨʛʽʟʫ; 

- ʝʪ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʪʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳʥ ʪᴇʤʝʥʜʝʪʫʜʝ ʟʘʤʘʥʘʫʠ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ץʦʣʜʘʥʫʳʥ ʥʝʛʽʟʜʝʫ; 

- ʝʪ ᴇʥʽʤʜʝʨʽ ײץʨʘʤʳʥʜʘסʳ ʪʨʘʥʩʤʘʡʣʘʨ ʤᴇʣʰʝʨʽʥ ʪᴇʤʝʥʜʝʪʫʛʝ ʘʨʥʘʣסʘʥ 

ʦʣʝʦʛʝʣʴʜʽש ʦשʪʘʡʣʳ ʨʝʮʝʧʪʫʨʘʩʳ ʤʝʥ ʠʥʛʨʝʜʠʝʥʪʪʝʨ ʪװʨʣʝʨʽʥ ʥʝʛʽʟʜʝʫ; 

- ʪʨʘʥʩʤʘʡʣʘʨ ʤᴇʣʰʝʨʽ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʽʥʽש ʞʘשʘ ʨʝʮʝʧʪʫʨʘʩʳ ʤʝʥ  

ʪʝʭʥʦʣʛʠʷʩʳʥ ʞʘʩʘʫ; 

- ʪʨʘʥʩʤʘʡʣʘʨ ʤᴇʣʰʝʨʽ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʽʥʽש ʭʠʤʠʷʣʳץ, ʬʠʟʠʢʘ-

ʭʠʤʠʷʣʳײץ ,ץʨʳʣʳʤʜʳץ-ʤʝʭʘʥʠʢʘʣʳץ, ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʞᴅʥʝ 

ʙʠʦʣʦʛʠʷʣʳײץ ץʥʜʳʣʳץʪʘʨʳʥ ʘʥʳץʪʘʫ; 

- ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʥʳש ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ; 

- ʞʘשʘ ʝʪ ᴇʥʽʤʜʝʨʽʥʽש ʥʦʨʤʘʪʠʚʪʽʢ ʪʝʭʥʠʢʘʣʳײץ ץʞʘʪʪʘʨʳʥ ᴅʟʽʨʣʝʫ. 

ɿʝʨʪʪʝʫ ʥʳʩʘʥʜʘʨʳ: ʝʪ ᴇʥʽʤʜʝʨʽ, ʤʘʡ ץʳʰץʳʣʜʘʨʳ, ʪʨʘʥʩʤʘʡʣʘʨ, 

ʦʣʝʦʛʝʣʜʝʨ, ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʽש ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ. 

 ʪʘʨʳʥʜʘ ᴇʩʽʨʽʣʛʝʥץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʘʡʤʘץʘʟʘפ .ʳסʘʣʳשʳʣʳʤʠ ʞʘנ

ʞʘʥʫʘʨʣʘʨ ʝʪʪʝʨʽ ʤʝʥ ʩʘʪʳʣʳʤʜʘסʳ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨ 

 שʪʘʣʜʳ. ɾʘʥʫʘʨ ʤʘʡʳʥʳץʘʰ ʨʝʪ ʢʝʰʝʥʜʽ ʟʝʨʪʪʝʣʽʧ ʘʥʳסʨʘʤʳ ʘʣײץ

ʘʣʤʘʩʪʳʨסʳʰʳ ʨʝʪʽʥʜʝ װʰ ʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣʴ ʞʘʩʘʣʜʳ ʞᴅʥʝ ʦʥʳש ʞʘʨʪʳʣʘʡ 

ʳʩʪʘʣסʘʥ ʰײʞʳץ ᴇʥʽʤʽʥʽש ʨʝʮʝʧʪʫʨʘʩʳʥʜʘסʳ ʦשʪʘʡʣʳ ʤᴇʣʰʝʨʽ ʥʝʛʽʟʜʝʣʜʽ. 

ʊʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʤᴇʣʰʝʨʽ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ 

ʰײʞrץʪʳש ʨʝʮʝʧʪʫʨʘʩʳ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʩʳ ʞʘʩʘʣʳʥʜʳ. 

ɾײʤʳʩʪʳש ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʜʳʣʳסʳ. ɼʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩ 

ʙʘʨʳʩʳʥʜʘ פʘʟʘץʩʪʘʥ ʘʡʤʘסʳʥʜʘ ᴇʩʽʨʽʣʛʝʥ ʞʘʥʫʘʨʣʘʨʜʳש ʝʪʪʝʨʽ ʤʝʥ ʜʘʡʳʥ ʝʪ 

ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʤʘʡ ץʳʰץʳʣʜʘʨ ʞᴅʥʝ ʦʣʘʨʜʳש ʪʨʘʥʩʠʟʦʤʝʨʣʝʨʽ ײץʨʘʤʳ 

ʘʥʳץʪʘʣʳʧ ʪʘʣʜʘʥʜʳ. 

ᴆʩʽʤʜʽʢ ʤʘʡʳ ʥʝʛʽʟʽʥʜʝ װʰ ʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣ ɹ ʪʝʭʥʦʣʦʛʠʷʩʳ 

ʞʘʩʘʣʳʥʜʳ. ʆʣʝʦʛʝʣʜ ̔ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʪʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ 

ᴇʥʽʤʜʝʨʽʥʽש ʨʝʮʝʧʪʫʨʘʩ rʤʝʥ ʪʝʭʥʦʣʦʛʠʷʩʳ ʞʘʩʘʣʜʳ. 

ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ çAGRARKAè ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ 

ʰײʞʳץ ᴇʥʽʤʽʥʽש ʥʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪʪʘʤʘʩʳ ʙʝʢʽʪʽʣʜʽ (çʄʇʂ ʈʘʭʤʝʪè ɾʐʉ). 

ᴆʥʜʽʨʽʩ ʞʘסʜʘʡʳʥʜʘ ʘʪʘʣסʘʥ ᴇʥʽʤʥʽש ᴇʥʜʽʨʽʩʪʽʢ ʘʧʨʦʙʘʮʠʷʩʳ ᴇʪʢʽʟʽʣʜʽ. ɾʘשʘ 

ᴇʥʽʤʜʽ ʞʘʩʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽ ʝʩʝʧʪʝʣʜʽ. 

ɸʚʪʦʨʜʳש ʞʝʢʝ װʣʝʩʽ. פʘʞʝʪʪʽ ʤʽʥʜʝʪʪʝʨʜʽ ץʦʶ, ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʜʽ 

ʞʦʩʧʘʨʣʘʫ ʞᴅʥʝ ʽʩʢʝ ʘʩʳʨʫ, ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʩʪʘʪʠʩʪʠʢʘʣʳץ ᴇשʜʝʫʜʝʥ ᴇʪʢʽʟʫ 

ʞᴅʥʝ ʦʣʘʨʜʳ ʞʘʨʠʷʣʘʫ, ʪʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʜʝʨʽʥ 

ᴇʥʜʽʨʫʜʽש ᴅʟʽʨʣʝʥʛʝʥ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʩʳʥʘץʪʘʥ ᴇʪʢʽʟʫ; ʥʦʨʤʘʪʠʚʪʽʢ 

 .ʞʘʪʪʘʤʘʥʳ ᴅʟʽʨʣʝʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳײץ

 :ʠʜʘʣʘʨסʘץ ʳʣʳʤʠס ʩʳʥʳʣʘʪʳʥײ ʘסʘʫסʦʨפ

- ʪʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʜʘ 

װ  hʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣʴʜ̔ ץʦʣʜʘʥʫ ʥʝʛʽʟʜʝʤʝʩʽ; 
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 ;ʨʝʮʝʧʪʫʨʘʩʳ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʩʳ שʰ ʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣʴʜ̔װ -

- ʪʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץʪʳש 

ʨʝʮʝʧʪʫʨʘʩʳ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʩʳ. 

ɾײʤʳʩʪʳ ʘʧʨʦʙʘʮʠʷʜʘʥ ᴇʪʢʽʟʫ. ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ 

ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץʪʳש ʪʝʭʥʦʣʦʛʠʷʩʳ çʄʇʂ ʈʘʭʤʝʪè ʞʘʫʘʧʢʝʨʰʽʣʽʛʽ 

ʰʝʢʪʝʫʣʽ ʩʝʨʽʢʪʝʩʪʽʛʽ ᴇʥʜʽʨʽʩʽʥʜʝ ʘʧʨʦʙʘʮʠʷʜʘʥ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש 

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʠʥʠʩʪʨʣʽʛʽ ʪʘʨʘʧʳʥʘʥ סʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʜʽ 2021-2023 

ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘʣʳץ-ʥʳʩʘʥʘʣʳ ץʘʨʞʳʣʘʥʜʳʨʫ ʘʷʩʳʥʜʘסʳ 

BR10764998 çɸʨʥʘʡʳ ʜʠʝʪʘʣʳץ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʜʝʧʘʡʜʘʣʳ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʽש, ʬʝʨʤʝʥʪʪʝʨʜʽש, ʥʫʪʨʠʝʥʪʪʝʨʜʽש ʞᴅʥʝ ʙʘʩץʘ ʜʘ 

ʞʠʳʥʪʳץʪʘʨʜʳש ʞʘשʘ ʰʪʘʤʜʘʨʳʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ᴅʟʽʨʣʝʫè 

ʙʘסʜʘʨʣʘʤʘʩʳʥʳש çɾʘʥʫʘʨʣʘʨ ʤʝʥ ᴇʩʽʤʜʽʢʪʝʨ ʩʠʧʘʪʳʥʜʘסʳ ʰʠʢʽʟʘʪ ʥʝʛʽʟʽʥʜʝ 

ʪʨʘʥʩʤʘʡʣʘʨʜʳײץ שʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʞʘשʘ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥ ᴅʟʽʨʣʝʫè ʞʦʙʘʩʳ 

ʙʦʡʳʥʰʘ ʞʘʩʘʣסʘʥ ʢʝʣʽʩʽʤ ʰʘʨʪ ʥʝʛʽʟʽʥʜʝ ᴇʪʢʽʟʽʣʜʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʽש ʞʘʨʠʷʣʘʥʳʤʜʘʨʳ. ɼʠʩʩʝʨʪʘʮʠʷ ʪʘץʳʨʳʙʳ 

ʙʦʡʳʥʰʘ 8 (ʩʝʛʽʟ) סʳʣʳʤʠ ʝשʙʝʢ ʞʘʨʠʷʣʘʥʜʳ, ʦʥʳש ʽʰʽʥʜʝ 2 ʤʘץʘʣʘ 

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

ʜʝʨʝʢץʦʨʳʥʘ ʢʽʨʝʪʽʥ ʰʝʪʝʣʜʽʢ ʙʘʩʳʣʳʤʜʘ, 2 ʤʘץʘʣʘ פʈ נɾɹʄ נʳʣʳʤ ʞᴅʥʝ 

ʞʦסʘʨʳ ʙʽʣʽʤ ʩʘʣʘʩʳʥʜʘ ʩʘʧʘʥʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʢʦʤʠʪʝʪʽ ײʩʳʥסʘʥ סʳʣʳʤʠ 

ʙʘʩʳʣʳʤʜʘʨʜʘ, 1 ʤʘץʘʣʘ ʰʝʪʝʣʜʽʢ ʭʘʣʳץʘʨʘʣʳס ץʳʣʳʤʠ-ʧʨʘʢʪʠʢʘʣʳץ 

ʢʦʥʬʝʨʝʥʮʠʷ ʤʘʪʝʨʠʘʣʜʘʨʳ ʞʠʥʘסʳʥʜʘ, çʉ.ʉʝʡʬʫʣʣʠʥ ʘʪʳʥʜʘסʳ פʘʟʘץ 

ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽè ʂʝɸפ-ʜʘ ʞʘשʘ ᴇʥʽʤʜʽ ᴇʥʜʽʨʫ ʙʦʡʳʥʰʘ 1 
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ʉ.ʉʝʡʬʫʣʣʠʥʘè. 

ɼʠʩʩʝʨʪʘʮʠʷʥʳש ʢᴇʣʝʤʽ ʞᴅʥʝ ײץʨʳʣʳʤʳ. ɼʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩ 

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

ʥᴅʪʠʞʝʣʝʨʽ, ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʪʘʣʜʘʫ, ץʦʨʳʪʳʥʜʳ, ץʦʩʳʤʰʘ ʤʘʪʝʨʠʘʣʜʘʨʜʘʥ 

ʪײʨʘʪʳʥ ʙᴇʣʽʤʜʝʨʜʝʥ ײץʨʳʣסʘʥ. ɾײʤʳʩ 99 ʙʝʪʪʝ ʙʝʨʽʣʛʝʥ ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʤᴅʪʽʥʥʝʥ, 29 ʢʝʩʪʝʜʝʥ, 38 ʩʫʨʝʪʪʝʥ ʪײʨʘʜʳ. פʦʣʜʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪ ʪʽʟʽʤʽ 136 

ᴅʜʝʙʠʝʪ ʢᴇʟʽʥʝʥ ʪײʨʘʜʳ. 
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1 ᴄɼɽɹʀɽʊʊɽʈɻɽ ɸʅɸʃʀʊʀʂɸʃʓפ ʐʆʃʋ 

 

1.1 ʊʨʘʥʩʤʘʡʣʘʨ ʞᴅʥʝ ʦʣʘʨʜʳש ʘʜʘʤ ʘסʟʘʩʳʥʘ ᴅʩʝʨʽ 

ʊʘʤʘץ ᴇʥʝʨʢᴅʩʽʙʽʥʽש ʜʘʤʫʳʥʜʘ ᴅʣʝʤʜʝ ʧʘʡʜʘʣʳ ᴇʥʽʤʜʝʨʽ ʤʝʥ ץʘʪʘʨ ʘʜʘʤ 

ʘסʟʘʩʳʥʘ ʢʝʨʽ ᴅʩʝʨ ʝʪʝʪʽʥ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥʽש ʪװʨʣʝʨʽ ʧʘʡʜʘ ʙʦʣʜʳ. ײפʨʘʤʳʥʜʘ ʤʘʡ 

 ʘץץʘʨʳ ᴇʥʽʤʜʝʨ ʜʝʥʩʘʫʣʳסʤᴇʣʰʝʨʽ ʞʦ שʪʨʘʥʩʠʟʦʤʝʨʣʝʨʽʥʽ שʳʣʜʘʨʳʥʳץʳʰץ

ʟʠʷʥ ʢʝʣʪʽʨʝʪʽʥ ᴇʥʽʤ ץʘʪʘʨʳʥʘ ʞʘʪʘʜʳ. ʊʨʘʥʩʤʘʡʣʘʨʜʳ ʪײʪʳʥʫ ʘʜʘʤ ʘסʟʘʩʳʥʘ 

ʢʝʣʪʽʨʝʪʽʥ ʥʝʛʽʟʛʽ ʟʠʷʥʳ - ʞװʨʝʢʪʽש ʠʰʝʤʠʷʣʳץ ʘʫʨʫʳʥʳש (ɾʀɸ) ʜʘʤʫ ץʘʫʧʽʥ 

ʞʦסʘʨʳʣʘʪʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ [11,12,13]. 

ʊʘסʘʤʜʘסʳ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʪʨʘʥʩʠʟʦʤʝʨʣʝʨ (ʊʄפ) ײץʨʘʤʳ  

ɼװʥʠʝʞװʟʽʣʽʢ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ײʡʳʤʳ (ɼɼʉױ) ײʩʳʥסʘʥ ʤᴇʣʰʝʨʽʥʝʥ ʘʩʳʧ ʢʝʪʫʽ 

(ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʞʘʣʧʳ ʤᴇʣʰʝʨʽʥʽ2% ש-ʜʘʥ ʘʩʪʘʤʳ) ʞװʨʝʢ-ץʘʥ ʪʘʤʳʨʣʘʨʳ 

ʘʫʨʫʣʘʨʳʥʳש ʜʘʤʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ [1]. 

2019 ʞʳʣʳ ɽʫʨʦʧʘʣʳץ ʢʦʤʠʩʩʠʷ ɼɼʉײ ױʩʳʥסʘʥ ʊʄײץ פʨʘʤʳ 2%-ʜʘʥ 

ʘʩʧʘʡʪʳʥ ʰʝʢʪʝʫʜʽ ʙʝʣʛʽʣʝʡʪʽʥ ʥʦʨʤʘʪʠʚʪʽʢ ʰʘʨʘ ץʘʙʳʣʜʘʜʳ. ɹײʣ ʰʝʢʪʝʫʣʝʨ 

2021 ʞʳʣʜʳ1 ש ʩᴅʫʽʨʽʥʝʥ ʙʘʩʪʘʧ ʢװʰʽʥʝ ʝʥʜ ̔[14]. 

2011 ʞʳʣʜʳץ 25 שʘʟʘʥʳʥʜʘ ɽʫʨʦʧʘ ʦʜʘסʳʤʝʥ ʙʝʢʽʪʽʣʛʝʥ ˉ 1169/2011 

ʝʨʝʞʝʛʝ ʩᴅʡʢʝʩ ᴇʥʜʽʨʫʰʽ ᴇʥʽʤ ײץʨʘʤʳʥʜʘסʳ ʪʨʘʥʩʤʘʡʣʘʨ ʤᴇʣʰʝʨʽ ʞʘʡʣʳ 

ʤᴅʣʽʤʝʪʪʽ ʞʘʧʩʳʨʤʘʜʘ ʢᴇʨʩʝʪʫʛʝ ʤʽʥʜʝʪʪʽ. ɸʣ, 2019 ʞʳʣʜʳ24 ש ʩᴅʫʽʨʽʥʜʝ 

ʞʘשʘʜʘʥ ʙʝʢʽʪʽʣʛʝʥ ʝʨʝʞʝ ʙʦʡʳʥʰʘ 2021 ʞʳʣʜʳ2 ש ʩᴅʫʽʨʽʥʝʥ ʙʘʩʪʘʧ, 100 ʛʨʘʤʤ 

ᴇʥ̔ʤ ײץʨʘʤʳʥʜʘ 2%-ʪʝʥ ʘʩʪʘʤ ʪʨʘʥʩʤʘʡʳ ʙʘʨ ᴇʥʽʤ ʰʳסʘʨʫסʘ ʪʠʳʤ ʩʘʣʳʥʘʜʳ. 

2003 ʞʳʣʳ ɼɼʉױ (ɼװʥʠʝʞװʟʽʣʽʢ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ײʡʳʤʳ) ʨʘʮʠʦʥ 

ʢʘʣʦʨʠʷʩʳʥʜʘסʳ ʪʨʘʥʩʤʘʡʣʘʨ ʤᴇʣʰʝʨʽ 1%-ʜʘʥ ʘʩʧʘʡʪʳʥʜʘʡ ʙʦʣʫʳʥ ײʩʳʥʜʳ. 

ɸʣסʘʰץʳ ʙʦʣʳʧ ʘʟʳץ-ʪװʣʽʢʪʝʛʽ ʪʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳʥ ʥʝײסʨʣʳʤ ץʘʪʘש 

 ,ʘʥ ʐʚʝʡʮʘʨʠʷ, ɸʚʩʪʨʠʷ, ʀʩʣʘʥʜʠʷסʘʥ, ʢʝʡʽʥ ʦסʘʣʘʫʳ ɼʘʥʠʷ ʙʘʩʪʘסʘʜʘץ

ʅʦʨʚʝʛʠʷ, ʊװʨʢʠʷ, ɺʝʥʛʨʠʷ ץʦʩʳʣʜʳ. ɹײʣ ʝʣʜʝʨʜʝ ʟʘשʥʘʤʘʣʳץ ʪᴅʨʪʽʧʧʝʥ 

 ʘסʘʨʫסᴇʥʽʤʜʝʨʽʥ ʰʳ ץʨʘʤʳ 2%-ʜʘʥ ʘʩʘʪʳʥ ʪʘʤʘײץ ʳ ʪʨʘʥʩʤʘʡʣʘʨסʨʘʤʳʥʜʘײץ

ʪʳʡʳʤ ʩʘʣʫ ʢᴇʟʜʝʣʛʝʥ [2]. 

ʆʩʳ ʫʘץʳʪץʘ ʜʝʡʽʥ ʢᴇʧʪʝʛʝʥ ʝʣʜʝʨʜʝ ײץʨʘʤʳʥʜʘ ʊʄפ ʙʘʨ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥ 

ᴇʥʜʽʨʫʽʥ ʟʘשʥʘʤʘʣʳץ ʨʝʪʪʝʫ ʰʘʨʘʣʘʨʳ ץʘʙʳʣʜʘʥʜʳ. ɹʽʟʜʽש ʝʣʽʤʽʟʜʝ 2018 ʞʳʣʜʘʥ 

ʙʘʩʪʘʧ ʤʘʡ ᴇʥʽʤʜʝʨʽʥʝ ʘʨʥʘʣסʘʥ ʂʝʜʝʥ ʦʜʘסʳ ʝʣʜʝʨʽʥʽש ʪʝʭʥʠʢʘʣʳץ ʨʝʛʣʘʤʝʥʪʽʥʝ 

ʩᴅʡʢʝʩ ʊʄפ ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʤᴇʣʰʝʨʽ ᴇʥʽʤʜʝʛʽ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʞʘʣʧʳ 

ʤᴇʣʰʝʨʽʥʽײץ 2% שʨʘʡʜʳ [15]. ᴆʥʽʤʜʽ ʪʘשʙʘʣʘʫ ʢʝʟʽʥʜʝ ʊʄײץ פʨʘʤʳʥ ʝʥʛʽʟʫ 

ʪʫʨʘʣʳ ʪʘʣʘʧ ʪʝʢ ʤʘʡ ᴇʥʽʤʜʝʨʽʥʝ סʘʥʘ ץʦʣʜʘʥʳʣʘʜʳ. ʆʩʳ ʫʘץʳʪץʘ ʜʝʡʽʥ ʪʘʤʘץ 

ᴇʥʽʤʜʝʨʽʥʽש ʙʘʩץʘ ʪװʨʣʝʨʽʥʜʝʛʽ ʊʄײץ פʨʘʤʳʥ ʪᴇʤʝʥʜʝʪʫʛʝ ʳץʧʘʣ ʝʪʝʪʽʥ 

ʝʰץʘʥʜʘʡ ʙʘʩץʘ ʤʝʭʘʥʠʟʤʜʝʨ ʢᴇʟʜʝʣʤʝʛʝʥ. ʉʦʥʜʳץʪʘʥ ʝʪ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ 

ʪʨʘʥʩʤʘʡʣʘʨʜʳ ʙʘץʳʣʘʫ ʞᴅʥʝ ʘʟʘʡʪʫ ʤᴅʩʝʣʝʣʝʨʽ ᴇʪʝ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʂʝʣʝʩʽ ʘʚʪʦʨʣʘʨʜʳס שʳʣʳʤʠ ʝשʙʝʢʪʝʨʽʥʜʝ ʪʨʘʥʩʤʘʡʣʘʨʳʥʳש ʜʝʥʩʘʫʣʳץץʘ 

ᴅʩʝʨʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʝװ שʣʢʝʥ ʟʝʨʪʪʝʫʣʝʨ ɸʤʝʨʠʢʘ ײפʨʘʤʘ ʐʪʘʪʪʘʨʳʥʜʘ ʞװʨʝʢ-

 ʳ 78 778סʨʣʽ ʞʘʩʪʘװᴅʨ ʪ ץʘʥʪ ʜʠʘʙʝʪʽ ʞʦץ ʘʥ ʪʘʤʳʨʣʘʨʳ ʘʫʨʫʣʘʨʳ ʤʝʥץ

ʤʝʜʙʠʢʝʥʽץ שʘʪʳʩʫʳʤʝʥ ʞװʨʛʽʟʽʣʜʽ. 20 ʞʳʣסʘ ʩʦʟʳʣסʘʥ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʪʘʤʘץʪʳש ʞʘʣʧʳ ʢʘʣʦʨʠʷʩʳʥʘʥ 2% ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʪʨʘʥʩʠʟʦʤʝʨʣʝʨʽʥ 
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ʢװʥʜʝʣʽʢʪʽ ʪײʪʳʥʫ ɾʀɸ ץʘʫʧʽʥ 2 ʝʩʝ, ʘʣ ʢʝʥʝʪʪʝʥ ʞװʨʝʢ-ʪʘʤʳʨ ʘʫʨʫʣʘʨʳʥʘʥ 

ʙʦʣʘʪʳʥ ᴇʣʽʤ-ʞʽʪʽʤʜʽ 1,5 ʝʩʝ ʘʨʪʪʳʨʘʪʳʥʳ ʘʪʘʣʳʧ ᴇʪʪʽ [4,16]. 

ʊʄפ ʪײʪʳʥʫ ʞװʨʝʢʪʽש ʠʰʝʤʠʷʣʳץ ʘʫʨʫʳ ʜʘʤʫ ץʘʫʧʽʥʽש ʞʦסʘʨʳʣʘʫʳʤʝʥ 

 ʘʙʳʥʫץ ʡʝʣʽװʘʥʪ ʜʠʘʙʝʪʽʤʝʥ ʞᴅʥʝ ʞץ ,ʘʨʳ ʢʝʥʝʪʪʝʥ ᴇʣʽʤʤʝʥסʘʪʘʨ, ʞʦץ

ʙʝʣʛʽʣʝʨʽʥʽש ʞʦסʘʨʳʣʘʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ [17]. 

ʊʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʝש ʝʨʪʝ ʞᴅʥʝ ʤʘשʳʟʜʳ ᴅʩʝʨʽ - ʟʠʷʥʜʳ 

ʭʦʣʝʩʪʝʨʠʥ - ʪʳסʳʟʜʳסʳ ʪᴇʤʝʥ ʣʠʧʦʧʨʦʪʝʠʥ (ʊʊʃʇ) ʜʝשʛʝʡʽʥ ʞʦסʘʨʳʣʘʪʫ  ʞᴅʥʝ 

ʧʘʡʜʘʣʳ ʭʦʣʝʩʪʝʨʠʥ - ʪʳסʳʟʜʳץʪʳ ʞʦסʘʨʳ ʣʠʧʦʧʨʦʪʝʠʥ (ʊɾʃʇ) ʜʝשʛʝʡʽʥ 

ʪᴇʤʝʥʜʝʪʫ [18]. ʊɾʃʇ ʧʘʡʜʘʣʳ, ᴇʡʪʢʝʥʽ ʦʣ ʘʨʪʳץ ʭʦʣʝʩʪʝʨʠʥʜʽ ʜʝʥʝʜʝʥ ʰʳסʘʨʫ 

 ʭʦʣʝʩʪʝʨʠʥʜʽ ץʘ ʪʘʩʳʤʘʣʜʘʡʜʳ. ʊʊʃʇ ʟʠʷʥʜʳ, ᴇʡʪʢʝʥʽ ʘʨʪʳסʰʽʥ ʙʘʫʳʨװ

ʘʨʪʝʨʠʷʣʘʨסʘ ʞʝʪʢʽʟʝʜʽ, ʦʣʘʨ ʘʨʪʝʨʠʷʣʘʨʜʳץ שʘʙʳʨסʘʣʘʨʳʥʜʘ ʞʠʥʘʣʳʧ, 

ʘʪʝʨʦʩʢʣʝʨʦʟʜʳש, ʠʥʩʫʣʴʪʪʽש ʥʝʤʝʩʝ ʠʥʬʘʨʢʪʪʳש ʜʘʤʫʳʥʘ ᴅʢʝʣʝʜʽ [3]. 

ʊʄפ-ʥ rש ʊʊʃʇ-ʥʘ ᴅʩʝʨ ʝʪʫ ʥᴅʪʠʞʝʣʝʨʽʥʽש ʙʽʨʽ - ʤʝʤʙʨʘʥʘ ץʘʩʠʝʪʪʝʨʽʥʽש 

ᴇʟʛʝʨʫʽ. ʊʄפ ʤʝʤʙʨʘʥʘʜʘסʳ ʬʦʩʬʦʣʠʧʠʜʪʝʨ ʤʝʥ ʭʦʣʝʩʪʝʨʠʥʥʽײץ שʨʳʣʳʤʳʥ 

ᴇʟʛʝʨʪʫ ʘʨץʳʣʳ ʤʦʜʝʣʴʜʽʢ ʨʝʮʝʧʪʦʨʣʘʨʜʳש ʙʝʣʩʝʥʜʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʜʽ. 

ʊʨʘʥʩ ʢʦʥʬʠʛʫʨʘʮʠʷʩʳʥʜʘסʳ ʤʘʡ ץʳʰץʳʣʜʘʨʳ ʩʳʟʳץʪʳץ ʧʽʰʽʥʛʝ ʠʝ 

ʙʦʣסʘʥʜʳץʪʘʥ, ʦʣʘʨ ʞʦסʘʨʳ ʙʘʣץʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʘ ᴅʢʝʣʝʪʽʥ ʢװʰʪʽ 

ʤʦʣʝʢʫʣʘʘʨʘʣʳץ ᴅʨʝʢʝʪʪʝʩʫʣʝʨʛʝ ʳץʧʘʣ ʝʪʝʜʽ. ɹײʣ ʘץʫʳʟ ʘʣʤʘʩʫʳʥʘ ʞᴅʥʝ 

 ʭʦʣʝʩʪʝʨʠʥ ʤʝʤʙʨʘʥʘʩʳʤʝʥ שʙʘʨ ʬʦʩʬʦʣʠʧʠʜʪʝʨʜʽ פʨʘʤʳʥʜʘ ʊʄײץ

ᴅʨʝʢʝʪʪʝʩʫʽʥʝ ᴅʩʝʨ ʝʪʝʜʽ [18]. 

2-ʜʝʥ 7-ʛʝ ʜʝʡʽʥʛʽ ʧʦʟʠʮʠʷʜʘסʳ ץʦʩ ʙʘʡʣʘʥʳʩʳ ʙʘʨ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʘʥ 

ʙʘʩץʘ, ʞʘʨʪʳʣʘʡ ʛʠʜʨʦʛʝʥʜʝʣʛʝʥ ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨʳ ʤʝʥ ʢװʡʽʩ ץʘʡʳʨʘʪʳʥ 

ʞʘʥʫʘʨʣʘʨ ʤʘʡʣʘʨʳʥʳש ʤʘʡ ץʳʰץʳʣʜʘʨʳ, ʞʘץʩʳ ʩʽשʽʨʽʣʽʧ  ʭʠʣʦʤʠʢʨʦʥʜʘʨ 

 ʦʩʳʣʘʪʳʥʳ ʪʫʨʘʣʳ ʢᴇʧʪʝʛʝʥ ʜᴅʣʝʣʜʝʨ ʙʘʨ. ʍʠʣʦʤʠʢʨʦʥץ  ʨʘʤʳʥʘײץ

ʪʨʠʘʮʠʣʛʣʠʮʝʨʠʥʥʽץ שʘʣʜʳץʪʘʨʳ ʙʘʫʳʨסʘ ʞʝʪʢʝʥ ʩʦש ʩʽשʽʨʽʣʽʧ ץʘʡʪʘ ײץʨʳʣʘʜʳ, 

ʩʦʜʘʥ ʢʝʡʽʥ ʊʊʃʇ ʪװʨʽʥʜʝ ץʘʥסʘ ʝʥʝʜʽ. ʊʊʃʇ ʪʨʠʘʮʠʣʛʣʠʮʝʨʠʥʥʽש 

ʧʝʨʠʬʝʨʠʷʣʳץ ʪʽʥʜʝʨʽʥʝ ʪʘʩʳʤʘʣʜʘʥʳʧ ʣʠʧʦʧʨʦʪʝʠʥ ʬʝʨʤʝʥʪʽ ʣʠʧʘʟʘʩʳʤʝʥ 

ʛʠʜʨʦʣʠʟʜʝʥʝʜʽ ʞᴅʥʝ ʞʘʩʫʰʘʣʘʨסʘ ʪװʩʝʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ ʊʊʃʇ ʜʝשʛʝʡʽʥʽש 

ʞʦסʘʨʳʣʘʫʳ ʞװʨʝʢʪʽש ʠʰʝʤʠʷʣʳץ ʘʫʨʫʳʥʳש ʜʘʤʫʳʥʘ ᴅʢʝʣʝʜʽ. ɸʤʝʨʠʢʘʥʜʳץ 

The Heart Foundation ʪʘʤʘץʪʘʥʫ ץʘʫʳʤʜʘʩʪʳסʳʥʳש ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ ʩʠʳʨ 

ʝʪʽʥʜʝʛʽ ʊʄפ ʤᴇʣʰʝʨʽ 1 ʛ, ʘʣ ʞʘʥʫʘʨ ʤʘʡʳʥʜʘ 0 ʜʝʥ 5 ʛ ʜʝʡʽʥ ʙʦʣʘʜʳ. ᴄʨ ʪװʨʣʽ 

ʝʣʜʝʨʜʽש ʘʟʳץ-ʪװʣʽʢ ᴇʥʽʤʜʝʨʽʥʜʝ ʊʄײץ פʨʘʤʳ ᴅʨʪװʨʣʽ ʙʦʣʫʳ ʤװʤʢʽʥ. ʄʳʩʘʣʳ, 

ɸפʐ-ʪʘ ʞᴅʥʝ ʊʘʷʫ ʐʳסʳʩ ʧʝʥ ʆשʪװʩʪʽʢ ɸʟʠʷʥʳש ʢʝʡʙʽʨ ʝʣʜʝʨʽʥʜʝ ײץʨʘʤʳʥʜʘ 

ʪײʪʳʥʘʪʳʥ ɻ ʥʝʨʛʠʷ 2-3 % ʙʦʣʘʪʳʥ ʪʘסʘʤʜʘʨʜʘ ʊʄ7 פ % ʜʝʡʽʥ ʙʦʣʫʳ ʤװʤʢʽʥ [19]. 

ɻʠʜʨʦʛʝʥʜʝʣʛʝʥ ᴇʩʽʤʜʽʢʪʝʨ ʤʝʥ ʞʘʥʫʘʨʣʘʨ ʤʘʡʣʘʨʳʥʳש ʊʄפ-ʥ rץ שʘʥ 

ʧʣʘʟʤʘʩʳʥʜʘסʳ ʊʊʃʇ-ʥʝ ʞᴅʥʝ ʊɾʃʇ-ʥʝ ᴅʩʝʨʽʥ ʩʘʣʳʩʪʳʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʊʊʃʇ:ʊɾʃʇ ץʘʪʳʥʘʩʳ ʞʘʥʫʘʨʣʘʨ ʤʘʡʣʘʨʳʥ ʪײʪʳʥʫ ʢʝʟʽʥʜʝ ʜʝ ᴇʩʢʝʥʽ 

ʘʥʳץʪʘʣʜʳ. ʆʩʳ ʩʘʣʳʩʪʳʨʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʢʝʣʪʽʨʛʝʥ ʘʚʪʦʨʣʘʨʜʳש ʦʡʣʘʨʳʥʰʘ 

ʣʠʧʦʧʨʦʪʝʠʥʜʝʨʜʽש ʧʨʦʬʠʣʽʥ ʥʘʰʘʨʣʘʪʧʘʡʪʳʥ ʊʄפ ʤᴇʣʰʝʨʽʥʽש ʰʝʛʽ ʞʦץ. 

ᴄʨʪװʨʣʽ ʢʣʠʥʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש ʪʘʣʜʘʫʳ ʢװʡʽʩ ץʘʡʳʨʘʪʳʥ ʞʘʥʫʘʨʣʘʨʜʳש 

ʊʄפ- ʥr ʞʦסʘʨʳ ʪײʪʳʥʫʳ ʧʣʘʟʤʘ ʣʠʧʦʧʨʦʪʝʠʥʜʝʨʽʥʜʝ ʞʘסʳʤʩʳʟ ᴇʟʛʝʨʽʩʪʝʨʛʝ 

ᴅʢʝʣʛʝʥʽʥ ʢᴇʨʩʝʪʪʽ [20]. 
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ʐʦʣʫʜʘ ʘʜʘʤ ץʘʥʳʥʳש ʣʠʧʦʧʨʦʪʝʠʜʪʝʨʽʥʝ ʢװʡʽʩ ץʘʡʳʨʘʪʳʥ 

ʞʘʥʫʘʨʣʘʨʜʳש ʊʄפ-ʨ  rʞᴅʥʝ ʢʦʥʲʶʛʘʮʠʷʣʘʥסʘʥ ʣʠʥʦʣ ץʳʰץʳʣʜʘʨʳʥʳש (ʂʃפ) 

ᴅʩʝʨʽʥ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʊʄפ-ʨ  r ᴅʩʝʨʽʤʝʥ ʘʣסʘʰץʳ ʩʘʥʜʳץ ʩʘʣʳʩʪʳʨʫ ʜʝʨʝʢʪʝʨʽ 

ʢʝʣʪʽʨʽʣʝʜʽ. ʅᴅʪʠʞʝʣʝʨʜʽ ʪʘʣʜʘʫ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʊʄפ-ʥ rש ʙʘʨʣʳװ ץʰ ʪװʨʽ 

ʊʊʃʇ:ʊɾʃʇ ץʘʪʳʥʘʩʳʥ ʘʨʪʪʳʨʜʳ, ʙײʣ ʙʦʣʞʘʤ ʙʦʡʳʥʰʘ ʞװʨʝʢʪʽש ʠʰʝʤʠʷʣʳץ 

ʘʫʨʫʳ ץʘʫʧʽʥ ʘʨʪʪʳʨʘʜʳ. ᴆʥʝʨʢᴅʩʽʧʪʽʢ ʊʄפ-ʨr  ʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʢװʡʽʩ 

ʨ-פʊʄ שʘʡʳʨʘʪʳʥ ʞʘʥʫʘʨʣʘʨʜʳץ  rʤʝʥ ʂʃפ-ʥʳש ʊʊʃʇ:ʊɾʃʇ ʘʨʘץʘʪʳʥʘʩʳʥʘ 

ᴅʩʝʨʽ ʰʘʤʘʣʳ ʘʡʳʨʤʘʰʳʣʳץʧʝʥ ʪᴇʤʝʥ ʙʦʣʜʳ [21]. 

ɹʘץʳʣʘʫ ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ ץʘʥʳץץʘʥ ʤʘʡʣʘʨ ʤʝʥ ʪʨʘʥʩʤʘʡʣʘʨ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ 

ʞᴅʥʝ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨʜʳײץ שʨʘʤʳ ʞʦסʘʨʳʣʘʥסʘʥ ᴇʩʽʤʜʽʢ ʥʝʛʽʟʽʥʜʝʛʽ ʜʠʝʪʘ 

ʢᴇʨʩʝʪʽʣʛʝʥ ɸʣʴʮʛʝʡʤʝʨ ʘʫʨʫʳʥʳש ʜʘʤʫ ץʘʫʧʽʥ ʝʜᴅʫʽʨ ʪᴇʤʝʥʜʝʪʫʛʝ ʳץʧʘʣ ʝʪʝʜʽ 

ʞᴅʥʝ ʢʦʛʥʠʪʠʚʪʽ ʬʫʥʢʮʠʷʣʘʨסʘ ʦש ᴅʩʝʨ ʝʪʝʜʽ [22]. 

 ,ʳʣʜʘʨʳʥץʳʰץ ʘʥ ʤʘʡץץʘʥʳץ ,ʳʣʜʘʨʳʥץʳʰץ ʳʪʪʘ ʪʨʘʥʩʤʘʡץʘʟʽʨʛʽ ʫʘפ

ʪײʟʜʳ ʞᴅʥʝ ץʘʥʪʪʳ (ʤʦʥʦ-ʞᴅʥʝ ʜʠʩʘʭʘʨʠʜʪʝʨ ʥʝʤʝʩʝ ʙʦʩ ץʘʥʪ) ʘʨʪʳץ ʪײʪʳʥʫ 

ʞץײʧʘʣʳ ʝʤʝʩ ʘʫʨʫʣʘʨʜʳש (ɾɽɸ) ʜʘʤʫʳʥʘ ʳץʧʘʣ ʝʪʝʪʽʥʽ סʳʣʳʤʠ ʜᴅʣʝʣʜʝʥʛʝʥ 

[23]. 

ɼװʥʠʝʞװʟʽʣʽʢ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ײʡʳʤʳʥʳ2022 ש ʞʳʣסʳ ʤᴅʣʽʤʝʪʽʥʝ ʩᴅʡʢʝʩ 

ᴅʣʝʤʜʝ 70-ʢʝ ʜʝʡʽʥʛʽ ʞʘʩʪʘסʳ 17 ʤʠʣʣʠʦʥ ʘʜʘʤ ɾɽɸ-ʜʘʥ ץʘʡʪʳʩ ʙʦʣʘʜʳ ʞᴅʥʝ 

ʙײʣ ᴇʣʽʤʥʽװ 86% שʣʝʩʽ ʪᴇʤʝʥ ʞᴅʥʝ ʦʨʪʘʰʘ ʝʣʜʝʨʜʝʥ ʢʝʣʝʜʽ. פʘʟʘץʩʪʘʥʜʘ ʞʳʣ 

ʩʘʡʳʥ 110 ʤʳשʥʘʥ ʘʩʪʘʤ ʘʜʘʤ ʞץײʧʘʣʳ ʝʤʝʩ ʘʫʨʫʣʘʨʜʘʥ ï ʞװʨʝʢ-ץʘʥ ʪʘʤʳʨʣʘʨʳ 

ʘʫʨʫʣʘʨʳ, ץʘʪʝʨʣʽ ʽʩʽʢ, ץʘʥʪ ʜʠʘʙʝʪʽ ʞᴅʥʝ ʩʦʟʳʣʤʘʣʳ ʨʝʩʧʠʨʘʪʦʨʣʳץ ʘʫʨʫʣʘʨʜʘʥ 

 .ʘʡʪʳʩ ʙʦʣʘʪʳʥʳʥ ʭʘʙʘʨʣʘʜʳ (ʩʫʨʝʪ 1)ץ

 

 
 

ʉʫʨʝʪ 1 ï פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘסʳ ʞץײʧʘʣʳ ʝʤʝʩ ʘʫʨʫʣʘʨʜʳש ʧʘʡʳʟʜʳץ 

 ʣʝʩʪʝʨʽװ
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 ץʧʘʣʳ ʝʤʝʩ ʘʫʨʫʣʘʨ ʙʘʨʣʳץײʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ 2016 ʞʳʣʳ ʞץʘʟʘפ

ᴇʣʽʤʥʽ86% ש-ʥʘ, ʩʦʥʳש ʽʰʽʥʜʝ ʞװʨʝʢ-ץʘʥ ʪʘʤʳʨʣʘʨʳ ʘʫʨʫʣʘʨʳʥʘʥ 47%, ץʘʪʝʨʣʽ 

ʽʩʽʢʪʽש ʩʘʣʜʘʨʳʥʘʥ 17%, ʩʦʟʳʣʤʘʣʳ ʨʝʩʧʠʨʘʪʦʨʣʳץ ʘʫʨʫʣʘʨʜʘʥ 7%, ץʘʥʪ 

ʜʠʘʙʝʪʽʥʝʥ 2%, ʙʘʩץʘ ɾɽɸ-ʜʘʥ 13% ᴇʣʽʤʛʝ ʩʝʙʝʧ ʙʦʣʜʳ [24]. 

 ʘʥץץʘʥʳץ ,שʘʥ ʞʘʣʧʳ ʤʘʡʜʳסʘʣʳʤʜʘʨ 2019 ʞʳʣʳ ʦʨʥʘʪʳʣס ץʩʪʘʥʜʳץʘʟʘפ

ʤʘʡʜʳש, ʪʨʘʥʩʤʘʡʜʳש, ʪײʟʜʳש ʞᴅʥʝ ץʘʥʪʪʳש (ʤʦʥʦ-ʞᴅʥʝ ʜʠʩʘʭʘʨʠʜʪʝʨ) 

ʢװʥʜʝʣʽʢʪʽ ʪײʪʳʥʫ ʜʝשʛʝʡʽʥ ʘʥʳץʪʘʫ װʰʽʥ פʘʟʘץʩʪʘʥʥʳ7 ש ᴇשʽʨʣʝʨʽʥʜʝʛʽ 

(ʉʦʣʪװʩʪʽʢ, ʆשʪװʩʪʽʢ, ɹʘʪʳʩ, ʐʳסʳʩ, ʆʨʪʘʣʳץ ʞᴅʥʝ ʅײʨʩײʣʪʘʥ, ɸʣʤʘʪʳ 

 ʢʘʣʦʨʠʡʣʝʨ ʤʝʥ שʫʰʳʣʘʨʜʳץʦ 1344 שʩʳʥʳʧʪʘʨʜʳ 8-11 שʘʣʘʣʘʨ) 28 ʤʝʢʪʝʧʪʽץ

ʥʫʪʨʠʝʥʪʪʝʨʜʽ ʪײʪʳʥʫʣʘʨʳʥ ʟʝʨʪʪʝʜʽ. ʅᴅʪʠʞʝʩʽ ɼװʥʠʝʞװʟʽʣʽʢ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ 

 ,ʘס-ʘʥʜʘ ʞʘʣʧʳ ʤʘʡʣʘʨʜʳ 118%סʩʳʥʳʩʪʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨײ ʪʠʽʩʪʽ שʡʳʤʳʥʳײ

 ʪʳʥʫʳʥײʪᴅʫʣʽʢʪʽʢ ʪ ץʘ ʘʨʪʳס-ʘ, ʪʨʘʥʩʤʘʡʣʘʨʜʳ 114%ס-ʘʥ ʤʘʡʣʘʨʜʳ 127%ץץʘʥʳץ

ʢᴇʨʩʝʪʪʽ [23]. 

 

1.2 ʊʨʘʥʩʤʘʡʣʘʨ ʞᴅʥʝ ʦʣʘʨʜʳש ʪʘʤʘץ ᴇʥ̔ʤʜʝʨʽʥʜʝ ʧʘʡʜʘ ʙʦʣʫ 

ʞʦʣʜʘʨʳ 

ʄʘʡ ץʳʰץʳʣʜʘʨʜʳש ʮʠʩ-ʪʨʘʥʩ ʠʟʦʤʝʨʠʟʘʮʠʷ ʤʝʭʘʥʠʟʤʽ ʢʝשʽʥʝʥ 

ʪʘʣץʳʣʘʥʘʜʳ. ʄʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʮʠʩ-ʪʨʘʥʩ ʠʟʦʤʝʨʠʟʘʮʠʷʩʳ ʢᴇʤʽʨʪʝʛʽʥʽץ שʦʩ 

ʙʘʡʣʘʥʳʩʳʥʳװ שʟʽʣʫʽʥ ʞᴅʥʝ ʘʡʥʘʣʫʳʥ ʙʽʣʜʽʨʝʜʽ. ɹײʣ ʧʨʦʮʝʩʩ ʞʦסʘʨʳ 

ʵʥʝʨʛʠʷʥʳש (ʰʘʤʘʤʝʥ 263-280 ʢɼʞ/ʤʦʣʴ) ᴅʩʝʨʽ ʘʨץʳʣʳ ᴇʪʝʪʽʥ ˊ ʙʘʡʣʘʥʳʩʳʥʳש 

ʙײʟʳʣʫʳʥ ʪʘʣʘʧ ʝʪʝʜʽ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ Ŭ-ʨʘʜʠʢʘʣʜʳץ ,שʳʟʜʳʨʫ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʤʝʥ ʦʪʪʝʛʽʥʽש ʦʣʝʠʥ ץʳʰץʳʣʳʥʳש ʠʟʦʤʝʨʠʟʘʮʠʷʩʳʥʘ ᴅʩʝʨʽ 

ʘʥʳץʪʘʣʜʳ [17]. 

ɿʝʨʪʪʝʫʣʝʨʛʝ ʩᴅʡʢʝʩ, ʮʠʩ-ʪʨʘʥʩ ʠʟʦʤʝʨʠʟʘʮʠʷ ʧʨʦʮʝʩʩʽ Ŭ-ʨʘʜʠʢʘʣʜʳש 

ʧʘʡʜʘ ʙʦʣʫ ʢʝʟʽʥʜʝ, ץʦʩ ʢᴇʤʽʨʪʝʛʽ ʪʽʟʙʝʛʽʥʜʝʛʽʥʽש -́ʙʘʡʣʘʥʳʩʳ װʟʽʣʛʝʥʥʝʥ 

ʙʘʩʪʘʣʘʜʳ. ɹײʣ ʧʨʦʮʝʩʪʽש ʙʝʣʩʝʥʫʽ Ŭ-ʨʘʜʠʢʘʣ 66,15 ʢɼʞ/ʤʦʣʴ ʵʥʝʨʛʝʪʠʢʘʣʳץ 

ʪʦʩץʘʫʳʣʜʘש ᴇʪʢʝʥʥʝʥ ʢʝʡʽʥ ʧʘʡʜʘ ʙʦʣʜʳ. ʗסʥʠ, ʤʘʡʣʘʨʜʳ Ŭ-ʨʘʜʠʢʘʣʜʳש 

 ʜʝʫ ʧʨʦʮʝʩʩʽ ʮʠʩ-ʪʨʘʥʩ ʠʟʦʤʝʨʠʟʘʮʠʷ ʧʨʦʮʝʩʽʥʝשᴇ ץʘʪʳʩʫʳʤʝʥ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ

ʳץʧʘʣ ʝʪʫʽ ʤװʤʢʽʥ. 

ʊʝʤʧʝʨʘʪʫʨʘʣʳץ ץʳʟʜʳʨʫʜʳש ᴅʩʝʨʽʥ ʙʘץʳʣʘʫ ᴅʨʪװʨʣʽ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ 

ʨʝʞʠʤʜʝʨʜʝ ʦʥʣʘʡʥ ʀפ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʢᴇʤʝʛʽʤʝʥ ʞװʨʛʽʟʽʣʜʽ. ɹײʣ 120 ÁC-ʪʘʥ 

ʪᴇʤʝʥ ʪʝʤʧʝʨʘʪʫʨʘ ʪʨʘʥʩ ʠʟʦʤʝʨʠʟʘʮʠʷʥʳש ʘʡʪʘʨʣʳץʪʘʡ ʞʦסʘʨʳʣʘʫʳʥʘ 

ᴅʢʝʣʤʝʡʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. ʊʝʤʧʝʨʘʪʫʨʘʥʳ120 ש ÁC-ʪʘʥ ʞʦסʘʨʳʣʘʫʳ ʢʝʟʽʥʜʝ ʪʨʘʥʩ 

ʠʟʦʤʝʨʠʟʘʮʠʷ ʞʳʣʜʘʤʜʳסʳ ʩʳʟʳץʪʳץ ᴇʩʢʝʥʜʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ, ʙײʣ ʪʝʤʧʝʨʘʪʫʨʘ 

ʢᴇʨʩʝʪʢʽʰʽ ʰʝʢʪʽ ʜʝʧ ʙʝʣʛʽʣʝʥʜʽ [25]. 

 ᴅʩʝʨʽʥ שʳʟʜʳʨʫʜʳץ ʟʽʣʫʽʥʝ ʤʘʡʣʘʨʜʳװʪ פʨʛʽʟʽʣʛʝʥ ʊʄװʥʜʽʩʪʘʥʜʘ ʞת

ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ, ץʳʟʜʳʨʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳש ʞʦסʘʨʳʣʘʫʳ ʊʄפ ʤᴇʣʰʝʨʽʥʽש 

ᴇʩʫʽʥʝ ᴅʢʝʣʝʪʽʥʽ ʢᴇʨʩʝʪʽʣʜʽ. ʊʄפ ʤʝʥ ʙʽʨʛʝ פʄפ-ʥʳש ᴇʩʫʽ ʜʝ ʙʘʡץʘʣʜʳ, ʘʣ ʮʠʩ-

ʢʦʥʬʠʛʫʨʘʮʠʷʜʘסʳ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʤᴇʣʰʝʨʽ ʘʟʘʡʜʳ. 180Áʉ ʞᴅʥʝ 220Áʉ 

ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʪʘסʘʤʜʳץ ʤʘʡʣʘʨʜʘסʳ ʊʄײץ פʨʘʤʳ 2,60 Ñ 0,38 ʛ/100 ʛ ʙʘʩʪʘʧ 5,96 

Ñ 1,94 ʛ/100 ʛ ʜʝʡʽʥ ʘʨʪʘʪʳʥ ʙʦʣʜʳ [26]. 

ʂװʡʽʩ ץʘʡʳʨʘʪʳʥ ʞʘʥʫʘʨʣʘʨʜʳש ʘʩץʘʟʘʥʳʥʜʘסʳ ʙʠʦʛʠʜʨʣʝʫ ʧʨʦʮʝʩʩʽ ʞᴅʥʝ 

ʩʦʣ ʞʘʥʫʘʨʣʘʨ ʝʪʪʝʨʽʥʝʥ ʘʣʳʥסʘʥ ʰʠʢʽʟʘʪʪʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ᴇשʜʝʫ ʝʪ ᴇʥʽʤʜʝʨʽʥʽש 
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 ʥʝʛʽʟʛʽ שʨʘʤʳʥʳײץ ʪʨʘʥʩ ʠʟʦʤʝʨʣʝʨʽ שʳʣʜʘʨʳʥʳץʳʰץ ʳ ʤʘʡסʨʘʤʳʥʜʘײץ

ʩʝʙʝʧʪʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʉʦסשʳ ʦʥʞʳʣʜʳץʪʘʨʜʘ ʽʰʽʥʘʨʘ ʛʠʜʨʣʝʥʛʝʥ ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨʳ ʙʽʟʜʽש 

ʪʘʤʘץʪʘʥʫʳʤʳʟʜʘסʳ ʊʄפ-ʥ rש ʥʝʛʽʟʛʽ ʢᴇʟʽʥʝ ʘʡʥʘʣʜʳ. ᴆʩʽʤʜʽʢ ʤʘʡʣʘʨʳʥ 

ʛʠʜʨʦʛʝʥʠʟʘʮʠʷʣʘʫ ʧʨʦʮʝʩʽʥʜʝ ʪװʟʽʣʝʪʽʥ ʊʄײץ פʨʘʤʳʥʘ ʤʘʡʣʘʨʜʳש ʙʘʩʪʘʧץʳ 

ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ᴇשʜʝʫ ʧʨʦʮʝʩʩʽʥʽש ʰʘʨʪʪʘʨʳ 

ᴅʩʝʨ ʝʪʝʜʽ: ʢʘʪʘʣʠʟʘʪʦʨ, ʪʝʤʧʝʨʘʪʫʨʘ, ײʟʘץʪʳסʳ. ʊʄפ-ʥ rש ʥʝʛʽʟʛʽ ʙᴇʣʽʛʽ 

ʦʢʪʘʜʝʮʝʥ ץʳʰץʳʣʳʥʳש ʠʟʦʤʝʨʣʝʨʽʤʝʥ ײʩʳʥʳʣסʘʥ (ʪʨʘʥʩ-4 ʪʝʥ ʪʨʘʥʩ-16-ʩ18:1 

ʜʝʡʽʥ) ʪʨʘʥʩ-9-ʉ18:1 ʠʟʦʤʝʨʣʝʨʽʥʽש ʙʘʩʳʤʜʳסʳʤʝʥ (ʵʣʘʠʜʠʥ ץʳʰץʳʣʳ); ʪʨʘʥʩ-

10-ʉ18:1, ʩʦʥʜʘʡ-ʘץ ʪʨʘʥʩ-11-ʩ18:1 (ʚʘʢʮʝʥ ץʳʰץʳʣʳ) [2]. 

1897 ʞʳʣʳ ʇʦʣʴ ʉʦʙʘʪʴʝ ʢᴇʤʽʨʪʝʛʽ ץʦʩʳʣʳʩʪʘʨʳʥ ʛʠʜʨʦʛʝʥʠʟʘʮʠʷʣʘʫ 

ᴅʜʽʩʽʥ ʘʰץʘʥʥʘʥ ʢʝʡʽʥ ʞᴅʥʝ 1901 ʞʳʣʳ ɺʠʣʴʛʝʣʴʤ ʅʦʨʤʘʥ ʦʣ ᴅʜʽʩʪʽ 

ʞʝʪʽʣʜʽʨʛʝʥʥʝʥ ʢʝʡʽʥ ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨʳ ץʘʪʪʳ ʛʠʜʨʦʛʝʥʜʝʣʛʝʥ ʤʘʡʣʘʨʜʳ ᴇʥʜʽʨʫʜʝ 

ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʜʳ, ᴇʡʪʢʝʥʽ ʛʠʜʨʦʛʝʥʠʟʘʮʠʷʥʳש ʤᴅʥʽ ʤʘʡʜʳ ʢʘʪʘʣʠʟʘʪʦʨʜʳש 

(ʥʠʢʝʣʴ) ᴅʩʝʨʽʥʝʥ ʩʫʪʝʛʽʤʝʥ ץʘʥʳץʪʳʨʫ ʘʨץʳʣʳ ץʘʪʪʳʣʘʪʫ ʙʦʣʜʳ [17]. ᴆʩʽʤʜʽʢ 

ʤʘʡʳʥʳש ʩײʡʳץ ʢװʡʜʝʥ ץʘʪʪʳ ʢװʡʛʝ ʘʫʳʩʫʳ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש 

 ʟʽʣʽʧ, ʩʫʪʝʛʽʤʝʥװ ʦʩ ʙʘʡʣʘʥʳʩפ .ʟʝʪ̔ʣʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳװʪ שʨʳʣʳʤʳʥʳײץ

 ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘʣʳʧʪʘʩʫʳʥʘ ʤץ ʳʟסʪʳ שʣ ʤʦʣʝʢʫʣʘʣʘʨʜʳײʪʳʨʳʣʘʜʳ, ʙץʘʥʳץ

(ʩʫʨʝʪ 2). ɹײʣ ʢᴇʧʪʝʛʝʥ ץʘʥʳץץʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳ ʙʘʨ ʞʘʥʫʘʨʣʘʨ ʤʘʡʣʘʨʳʥʳש 

 .ʩʽʥʜʽʨʝʜʽװʡʽʥ ʪװʘʪʪʳ ʢץ

 

 
ʘ) ץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʳ 

 

 
 

ʙ) ץʘʥʳץץʘʥ ʤʘʡ ץʳʰץʳʣʳ 

 

ʉʫʨʝʪ 2 ï ʉʫʪʝʛʽʤʝʥ ץʘʥʳץץʘʥסʘ ʜʝʡʽʥ ʞᴅʥʝ ץʘʥʳץץʘʥʥʘʥ ʢʝʡʽʥʛʽ ʤʘʡ 

 ʨʳʣʳʤʳײץ שʳʣʜʘʨʳʥʳץʳʰץ

 

ɾʘʥʫʘʨʣʘʨ ʤʘʡʣʘʨʳʥʳץ שʘʪʪʳ ʢװʡʽʥʝ ץʘʥʳץץʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʘʥ 

ʙʘʩץʘ, ʤʘʡ ץʳʰץʳʣʜʘʨʳ ʪʨʘʥʩ ʠʟʦʤʝʨʣʝʨʽʥʽײץ שʨʘʤʳ ʳץʧʘʣ ʝʪʝʜʽ. ʄײʥʳש ʩʝʙʝʙʽ 

ï ʊʄפ-ʥrש ʢʝשʽʩʪʽʢʪʽʢ ײץʨʳʣʳʤʳ פʄײץ פʨʳʣʳʤʳʤʝʥ ץײʩʘʩ (ʩʫʨʝʪ 3). ʆʣʘʨ ʮʠʩ-
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ʢʦʥʬʠʛʫʨʘʮʠʷʩʳʥʘʥ (ץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳץ שʦʩ ʙʘʡʣʘʥʳʩʳ ʙʘʨ 

ʩʫʪʝʛʽ ʘʪʦʤʜʘʨʳ ʙʽʨ ʞʘסʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ) ʪʨʘʥʩ ʢʦʥʬʠʛʫʨʘʮʠʷʩʳʥʘ (ʩʫʪʝʛʽ 

ʘʪʦʤʜʘʨʳ ץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳץ שʦʩ ʙʘʡʣʘʥʳʩʳʥʳש ʝʢʽ ʞʘסʳʥʜʘ 

ʦʨʥʘʣʘʩץʘʥ) ʘʫʳʩʘʪʳʥ ץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʪʨʘʥʩʠʟʦʤʝʨʣʝʨʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ [27]. 

 

 
 

ʉʫʨʝʪ 3 ï פʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʳʥʳש ʪʨʘʥʩ ʠʟʦʤʝʨʽʥʽײץ שʨʳʣʳʤʳ 

 

 ʦʩ ʙʘʡʣʘʥʳʩ ʪʨʘʥʩ ʢʦʥʬʠʛʫʨʘʮʠʷʜʘץ ʨʳʣʳʤʳʥʜʘ ʢʝʤ ʜʝʛʝʥʜʝ ʙʽʨײפ

ʙʦʣʘʪʳʥ ץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳ ʦʣʘʨʜʳש ʊʄפ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ʊʘʙʠסʠ 

ʪװʨʜʝ ʦʣʘʨ ʢװʡʽʩ ץʘʡʳʨʘʪʳʥ ʞʘʥʫʘʨʣʘʨʜʳש ʘʩץʘʟʘʥʳʥʜʘ ʛʠʜʨʦʛʝʥʜʝʫ 

ʧʨʦʮʝʩʩʽʥʜʝ ʪװʟʝʣʝʜʽ. ʂװʡʽʩ ץʘʡʳʨʘʪʳʥ ʞʘʥʫʘʨʣʘʨʜʳש ʘʩץʘʟʘʥʳʥʜʘ ʪװʟʽʣʛʝʥ 

ʊʄפ ʦʩʳ ʞʘʥʫʘʨʣʘʨʜʳש ʙʘʨʣʳץ ʤʘʡʣʘʨʳʥʳײץ שʨʘʤʳʥʜʘ ʙʦʣʘʜʳ [3]. 

ʂװʡʽʩ ץʘʡʳʨʘʪʳʥ ʞʘʥʫʘʨʣʘʨ ʘʩץʘʟʘʥʳʥʜʘ ץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥ 

ʛʠʜʨʦʛʝʥʠʟʘʮʠʷʣʘʫ, ʙʘʢʪʝʨʠʷʣʘʨʜʳ ʦʣʘʨʜʳש ʫʳʪʪʳʣʳסʳʥʘʥ ץʦʨסʘʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ. ʆʩʳ ʧʨʦʮʝʩʪʽש ʥᴅʪʠʞʝʩʽʥʜʝ ץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳ 

ʠʟʦʤʝʨʠʟʘʮʠʷ ʘʨץʳʣʳ ץʘʥʳץץʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʪʨʘʥʩʠʟʦʤʝʨʣʝʨʽʥʽש 

ʘʨʘʣʳץ ץʦʩʳʣʳʩʪʘʨʳʥʘ ʘʡʥʘʣʘʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ ץʦʩ ʙʘʡʣʘʥʳʩʪʘʨʳ 

ʛʠʜʨʦʛʝʥʠʟʘʮʠʷʣʘʥʘʜʳ. ʃʠʧʠʜʪʝʨʜʽ ʛʠʜʨʦʛʝʥʠʟʘʮʠʷʣʘʫסʘ ץʘʙʽʣʝʪʪʽ 

ʤʠʢʨʦʦʘסʟʘʣʘʨʜʳש ʩʘʥʳ ʢᴇʧ ʝʤʝʩ. ʐʳʥʳʥʜʘ ʜʘ, ʣʠʧʦʣʠʪʠʢʘʣʳץ ʙʘʢʪʝʨʠʷʣʘʨ 

ʢװʡʽʩ ץʘʡʳʨʘʪʳʥ ʞʘʥʫʘʨʣʘʨ ʘʩץʘʟʘʥʥʘʥ ʰʳסʘʨʳʣסʘʥ, ʦʥʳש ʽʰʽʥʜʝ Anaerovibrio 

lipolytica ʰʪʘʤʜʘʨʳ ʞᴅʥʝ Butyrivibrio, Clostridium ʞᴅʥʝ Propionibacterium 

 ʥʝʛʽʟʛʽ שʘ ʙʘʢʪʝʨʠʷʣʘʨ. ɹʠʦʛʠʜʨʦʛʝʥʠʟʘʮʠʷʣʘʫʜʳץʪʘʨʳʥʘ ʞʘʪʘʪʳʥ ʙʘʩץʨʧʘײ

ʞʦʣʳ ץʘʥʳץʧʘסʘʥ 18:2n-6 (ʣʠʥʦʣ) ʤʘʡ ץʳʰץʳʣʳʥ ʢʦʥʴʶʛʠʨʣʝʥʛʝʥ ʮʠʩ 9, ʪʨʘʥʩ 

11-18:2 (ʨʫʤʝʥ) ʜʝʡʽʥ ʙʘʩʪʘʧץʳ ʠʟʦʤʝʨʣʝʫʜʝʥ ʪײʨʘʜʳ, ʢʝʡʽʥʥʝʥ, ʘʣʳʥסʘʥ ʠʟʦʤʝʨ 

ʪʨʘʥʩ-11-18:1 (ʚʘʢʮʝʥ) ʜʝʡʽʥ ʛʠʜʨʦʛʝʥʠʟʘʮʠʷʣʘʥʘʜʳ. ɻʠʜʨʦʛʝʥʠʟʘʮʠʷʥʳש ʩʦסשʳ 

ᴇʥʽʤʽ - 18:0-ʛʝ (ʩʪʝʘʨʠʥ) ʜʝʡʽʥ ץʦʩʳʤʰʘ ʛʠʜʨʦʛʝʥʠʟʘʮʠʷʣʘʥסʘʥ ʪʨʘʥʩ-11-18:1 ʤʘʡ 

 .ʳʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [28]ץʳʰץ

ɾʘשʘ ɿʝʣʘʥʜʠʷ ʟʝʨʪʪʝʫʰʽʣʝʨʽ ʩʠʳʨ ʝʪʽ ʤʝʥ ץʦʡ ʝʪʽʥʽש ʰʠʢʽ ʞᴅʥʝ ʧʽʩʽʨʽʣʛʝʥ 

ʤʘʡʩʳʟ ʝʪʽʥʜʝʛʽ, ʪʘסʘʤʜʳץ ʩʫʙᴇʥʽʤ ʤʝʥ ʤʘʡ ʪʽʥʜʝʨʽʥʜʝʛʽ ʪʨʘʥʩʤʘʡ 

 ʘʥ. ʄʘʡʣʳסʨʘʤʳʥ ʩʘʣʳʩʪʳʨʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʞʘʨʠʘʣʘײץ שʳʣʜʘʨʳʥʳץʳʰץ

 ʤʘʡʣʳ שʞʘʣʧʳ ʤᴇʣʰʝʨʽ ʩʠʳʨ ʝʪʽʥʽ שʞʘʣʧʳ ʩʘʥʳʥʘʥ ʪʨʘʥʩʤʘʡʜʳ שʳʣʜʘʨʜʳץʳʰץ

ʪʽʥʜʝʨʽʥʜʝ 5,61%, ʩʠʳʨ ʝʪʽ ʤʝʥ ʩʫʙᴇʥʽʤʜʝʨʽʥʜʝ 3,09%, ץʦʡ ʝʪʽʥʽש ʤʘʡʣʳ 

ʪʽʥʜʝʨʽʥʜʝ 9,60%, ץʦʡ ʝʪʽʥʽש ʝʪʽ ʤʝʥ ʩʫʙᴇʥʽʤʜʝʨʽʥʜʝ 6,10% ײץʨʘʜʳ. ʉʠʳʨ ʝʪʽ ʤʝʥ 

 .ʘʨʳ ʙʦʣʜʳ [29]סʤʘʡ ʪʽʥʽʥʜʝ ʪʨʘʥʩʤʘʡ ʤᴇʣʰʝʨʽ ʩᴅʣ ʞʦ שʘʥʜʘ ʝʪʪʽסʘʨʘץ ʦʡ ʝʪʽʥʝץ

ɼʘʥʠʷʜʘ ʩʠʳʨ ʝʪʽʥʽװ 39 שʣʛʽʩʽʥʜʝ, 20 ʙײʟʘʫ ʝʪʽ װʣʛʽʩʽʥʜʝ ʞᴅʥʝ 34 ץʦʡ ʝʪʽ 

 ʡʽʩװʳʣʜʘʨʳʥʘ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʘ ʦʪʳʨʳʧ, ʢץʳʰץ ʣʛʽʩʽʥʜʝ ʪʨʘʥʩʤʘʡװ

 .ʨʘʤʳʥʘ ʪʘʣʜʘʫ ʞʘʩʘʣʜʳײץ ʳʣʳʜʘʨץʳʰץ ʤʘʡ שʘʡʳʨʘʪʳʥ ʞʘʥʫʘʨʣʘʨ ʝʪʪʝʨʽʥʽץ
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ʅᴅʪʠʞʝʩʽʥʜʝ ʩʠʳʨ ʝʪʽʥʽ100 ש ʛ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʜʘ 2,1 Ñ 0,8 ʛ ʪʨʘʥʩ-C 18:1 

ʘʥʳץʪʘʣʜʳ, ʙײʣ ʙײʟʘʫ ʝʪʽʥʜʝʛʽ ʪʨʘʥʩʤʘʡ ײץʨʘʤʳʥʘש ʰʘʤʘʩʳ ʝʢʽ ʝʩʝ (100 ʛ ʤʘʡ 

 ʳʣʜʘʨʳʥʘ 4,5ץʳʰץ ʦʡ ʝʪʽʥʝʥ ʝʢʽ ʝʩʝ (100 ʛ ʤʘʡץ ʳʣʜʘʨʳʥʘ 4,0 Ñ 1,2 ʛ) ʞᴅʥʝץʳʰץ

Ñ 0,6 ʛ) ʪᴇʤʝʥ ʙʦʣʜʳ. Tʨʘʥʩ-C 16:1 ʩʠʳʨ, ʙײʟʘʫ ʞᴅʥʝ ץʦʡ ʝʪʽʥʜʝ ʩᴅʡʢʝʩʽʥʰʝ 

0,24Ñ0,01, 0,14Ñ0,02 ʞᴅʥʝ 0,79Ñ0,02 ʛ/100 ʛ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥ ײץʨʘʜʳ. ʉʦʥʳʤʝʥ 

 .ʪʘʣʜʳץʘʙʘʪʪʘʩʫʳ ʘʥʳץ שʜʘʨʜʳשʳ ʰʳסʘʪʘʨ, ʮʠʩ ʞᴅʥʝ ʪʨʘʥʩ-C 18:1 ʘʨʘʩʳʥʜʘץ

ɹײʟʘʫ ʝʪʽʥʜʝ 1,0 ʛ, ʘʣ ץʦʡ ʝʪʽʥʜʝ 1,4 ʛ ʪʨʘʥʩ-18:1 ʤʘʡ ץʳʰץʳʣʜʘʨʳ ʉ 18:1 - ʮʠʩ-

ʰʳʥʥʳש ʘʩʪʳʥʜʘ ʞʘʩʳʨʳʣסʘʥ ʙʦʣʜʳ [30]. 

ʌʨʘʥʮʠʷ ʤʝʤʣʝʢʝʪʽʥʜʝ ʽʰʽʥʘʨʘ ʛʠʜʨʦʛʝʥʠʟʘʮʠʷʣʘʥסʘʥ ʤʘʡʣʘʨ ʩʦסשʳ 

ʫʘץʳʪʪʘ ʧʘʡʜʘʣʘʥʳʣʤʘʡʜʳ, ʩʦʥʜʳץʪʘʥ ʘʜʘʤ ʘסʟʘʩʳʥʘ ʪʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳʥʜʘ 

ʪʨʘʥʩ-ʧʘʣʴʤʠʪʦʣʝʠʥ ʞᴅʥʝ ʪʨʘʥʩ-ʚʘʢʮʝʥ ץʳʰץʳʣʜʘʨʳ ʙʦʣʫʳ ʤװʤʢʽʥ ʘʟʳץ-

ʪװʣʽʢʪʝʨ ʘʨץʳʣʳ ʪʠʝʜʽ. ʌʨʘʥʮʠʷʜʘ ʙᴇʣʰʝʢ ʩʘʫʜʘʜʘ ʩʘʪʳʣʘʪʳʥ ʢʝש ʩʧʝʢʪʨʽ 

ʪʘʣʜʘʥʧr ײץʨʘʤʳʥʜʘ ʘʪʘʣסʘʥ ʪʨʘʩʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʝʢʽ ʪװʨʽ ʜʝ ʧʘʡʜʘ 

ʙʦʣʘʪʳʥ ʘʟʳץ-ʪװʣʽʢʪʝʨ ʪʝʢ ʢװʡʽʩ ץʘʡʳʨʘʪʳʥ ʞʘʥʫʘʨʣʘʨʜʘʥ ʘʣʳʥסʘʥ 

ʰʠʢʽʟʘʪʪʘʨʜʘʥ ʞʘʩʘʣʘʪʳʥʳ ʙʝʣʛʽʣʽ ʙʦʣʜʳ. פʦʡ ʝʪʽʥʽװ שʣʛʽʩʽʥ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ 

ᴇʥʽʤʜʝʛʽ ʞʘʣʧʳ ʤʘʡ ʤᴇʣʰʝʨʽʥʝʥ ʪʨʘʥʩʤʘʡʜʳש ʞʦסʘʨסʳ ʢᴇʨʩʝʪʢʽʰʽ 4,8 % 

 .ʪʘʣʜʳ [17]ץrʘʥʳ סʨʘʡʪʳʥʜʳײץ

ʀʩʧʘʥʠʷʥʳש ʩʦʣʪװʩʪʽʛʽʥʜʝ ʩʘʪʳʣʘʪʳʥ ץʦʟʳ ʝʪʽʥʽש ʤʘʡ ץʳʰץʳʣʜʘʨʳʥ 

ʟʝʨʪʪʝʫ ʢʝʟʽʥʜʝ ʦʥʳש ʢײʨʘʤʳʥʜʘסʳ ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳ ʤᴇʣʰʝʨʽ ʟʝʨʪʪʝʣʜʽ. 

ʊʨʘʥʩ ʠʟʦʤʝʨʣʝʨʜʽש ʞʘʣʧʳ ײץʨʘʤʳ ᴅʨʪװʨʣʽ ʞʳʣ ʢʝʟʝשʜʝʨʽʥʜʝ ᴇʪʝ ʞʦסʘʨʳ ʙʦʣʜʳ 

(ʤʠʥʠʤʘʣʜʳ ʞᴅʥʝ ʤʘʢʩʠʤʘʣʜʳ ʦʨʪʘʰʘ ʤᴅʥʜʝʨʽ ʩᴅʡʢʝʩʽʥʰʝ: 1,97% ʞᴅʥʝ 16,5%) 

[31]. 

ɸʚʪʦʨʣʘʨ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳײץ שʨʘʤʳ ʞᴅʥʝ ʦʥʳש ʝʪ ʩʘʧʘʩʳ ʤʝʥ ʘʜʘʤ 

ʜʝʥʩʘʫʣʳסʳʤʝʥ ʙʘʡʣʘʥʳʩʳ ʪʫʨʘʣʳ ʰʦʣʫʳʥʜʘ ʪװʨʣʽ ᴇʥʽʤʜʝʛʽ ʪʨʘʥʩʤʘʡʣʘʨ 

 ʦʡ ʝʪʽ ʤʝʥ ʤʘʡʳʥʜʘץ ʨʘʤʳ ʪʫʨʘʣʳ ʜʝʨʝʢʪʝʨ ʢᴇʨʩʝʪʢʝʥ. ʊʨʘʥʩʤʘʡ ʤᴇʣʰʝʨʽײץ

ʙʘʩץʘ ᴇʥʽʤʜʝʨʛʝ ץʘʨʘסʘʥʜʘ ʞʦסʘʨʳ: ʙץײʘ ʙײʣʰʳץ ʝʪʽ 3,6 %, ʙץײʘ ʤʘʡʳ 4,9 %, ץʦʡ 

ʙײʣʰʳץ ʝʪʽ 8,2 %, ץʦʡ ʤʘʡʳ 9,7 %, ʰʦʰץʘ ʙײʣʰʳץ ʝʪʽ 0,5 %, h ʦʰץʘ ʤʘʡʳ 0,7 %, 

ʪʘʫʳץ ץʘʨʘ ʝʪʽ 0,8 %, ʪʘʫʳץ ʘץ ʝʪʽ 0,8 %, ʞײʤʳʨʪץʘ 1,3 % (ʛ / 100 ʛ ʞʘʣʧʳ 

ʤʘʡʣʳʣʳסʳ) [32]. 

ʂװʡʽʩ ץʘʡʳʨʘʪʳʥ ʞʘʥʫʘʨʣʘʨʜʳש ʨʘʮʠʦʥʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʝʢʽ ʞᴅʥʝ װʰ ץʦʩ 

ʙʘʡʣʘʥʳʩʳ ʙʘʨ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʪʨʘʥʩʠʟʦʤʝʨʣʝʨ̔ʥ̔ש ʞʠrʥʪʳײץ ץʨʘʤʳ 100 

ʛ ʩװʪ ʤʘʡʳʥʜʘ 1,3 - 4,0 ʛ,  ʞᴅʥʝ 100 ʛ ʙײʣʰʳץ ʝʪ ʪʽʥʜʝʨʽʥʽש ʤʘʡʣʘʨʳʥʜʘ 0,8 - 4,5 

ʛ ʘʨʘʣʳסʳʥʜʘ ᴇʟʛʝʨʝʜʽ [33]. 

ɾʳʣץʳ ʩʠʷץʪʳ ʢװʡʽʩ ץʘʡʳʨʤʘʡʪʳʥ ʞʘʥʫʘʨʣʘʨʜʳש ʘʩ ץʦʨʳʪʫ ʞװʡʝʩʽ ʢװʡʽʩ 

 ʳסʘʡʳʨʤʘʰʳʣʳ שʡʝʩʽʥʽװʦʨʳʪʫ ʞץ ʘʡʳʨʘʪʳʥ ʞʘʥʫʘʨʣʘʨʜʘʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. ɸʩץ

ʤʘʡ ץʳʰץʳʣʜʘʨʜʳש ʙʠʦʛʠʜʨʦʛʝʥʠʟʘʮʠʷʣʘʥʫʜʳש ʪᴇʤʝʥ ʙʝʣʩʝʥʜʽʣʽʛʽʥʜʝ ʞʘʪʳʨ, 

ᴇʡʪʢʝʥʽ ʦʣʘʨ ʞʳʣץʳʥʳש ʘʨʪץʳ ʽʰʝʛʽʥʜʝ (ʢʝʩʝʢ ʞᴅʥʝ ʪʦץ ʽʰʝʢ) ʤʠʢʨʦʙʪʘʨ ʘʩʝʨʽʥʝ 

 ʦʨʳʪʫ ʬʠʟʠʦʣʦʛʠʷʩʳץ ʘʩ שʳʣʘʨʜʳץʝʜʽ. ɾʳʣשʨʳʥ ʩʽײʰʳʨʘʤʘʩ ʙײ

ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʞʦסʘʨʳ ʜʝשʛʝʡʽʤʝʥ ʞᴅʥʝ 

ʪʨʘʥʩʤʘʡʣʘʨʳʥʳש ʘʟʜʳסʳʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ, ʙײʣ ʞʳʣץʳ ʝʪʽʥ ʜʝʥʩʘʫʣʳץץʘ 

ʧʘʡʜʘʣʳ ʝʪʝʜʽ. ɹסײʘʥ ʀʩʧʘʥʠʷ סʘʣʳʤʜʘʨʳ ʞװʨʛʽʟʛʝʥ ʞʳʣץʳ ʝʪʽʥʽש ʤʘʡ 

 ʙʽʨʽ ʜᴅʣʝʣ ʙʦʣʳʧ שʪʘʫ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫʣʝʨʜʽץʨʘʤʳʥ ʘʥʳײץ ʳʣʜʘʨץʳʰץ

ʪʘʙʳʣʘʜʳ. ʆʣ ʟʝʨʪʪʝʫʣʝʨʛʝ ʩᴅʡʢʝʩ 100 ʛ ʝʪʪʝ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʞʘʣʧʳ 
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ʤᴇʣʰʝʨʽ 1970 ʤʛ ײץʨʘʜʳ. ʆʥʳש ʽʰʽʥʜʝ: פʄ47,8 - פ ï 34,2%; ʄפʄ35,4% - 32,3 - פ 

(ʮʠʩ ï ʄפʄ99,4% - פ ʞᴅʥʝ ʪʨʘʥʩ ï ʄפʄ0,180 - פ ï 0,212%); ʂʃ0,0768 - פ ï 

0,0941%; ʇפʄ26,6% - 23,4 - פ. ʅʝʛʽʟʛʽ ʪʨʘʥʩ-ʄפʄפ ʵʣʘʠʜʠʥ (9 t-18:1; 0,0776 %) 

ʞᴅʥʝ ʚʘʢʮʝʥ (11 t-18:1; 0,0273 %) ץʳʰץʳʣʜʘʨʳ ʙʦʣʜʳ. נʘʣʳʤʜʘʨ ʤʘʡ 

 ʤʝʪʠʣ ʵʬʠʨʣʝʨʽʥ ʪʘʣʜʘʫ Agilent 7890A (Agilent Technologies) ʛʘʟ שʳʣʜʘʨʜʳץʳʰץ

ʭʨʦʤʘʪʦʛʨʘʬʳʥʜʘ Supelco SP2560 ʢʘʧʠʣʷʨʣʳ ʙʘסʘʥʳʥ (ʽʰʢʽ ʜʠʘʤʝʪʨʽ 100 ʤ Ĭ 

0,25 ʤʤ, 0,2 ʤʢʤ) ץʦʣʜʘʥʳʧ ʞװʟʝʛʝ ʘʩʳʨסʘʥ [34]. 

ɹʽʨ ʢʘʤʝʨʘʣʳ ʘʩץʘʟʘʥʳ ʙʘʨ, ʤʳʩʘʣʳ, ʞʳʣץʳ ʤʝʥ ʰʦʰץʘ ʩʠʷץʪʳ 

ʞʘʥʫʘʨʣʘʨʜʳש, ʢװʡʽʩ ץʘʡʳʨʘʪʳʥ ʞʘʥʫʘʨʣʘʨʜʘʥ ʘʡʳʨʤʘʰʳʣʳסʳ, ʪʘʤʘץʪʳ 

 ʪʘʥץʪʘʡ ᴅʩʝʨ ʝʪʽʣʤʝʡʜʽ. ʉʦʥʜʳץʳʣʜʘʨʳʥʘ ʘʡʪʘʨʣʳץʳʰץ ʦʨʳʪʫ ʢʝʟʽʥʜʝ ʤʘʡץ

ʦʥʜʘʡ ʞʘʥʫʘʨʣʘʨ ʝʪʽʥʽש ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳʥʳש ᴅʨʪװʨʣʽ ʙʦʣʫʳ ʥʝʛʽʟʽʥʝʥ 

ʦʣʘʨʜʳש ʜʠʝʪʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽש ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫ 

ʤװʤʢʽʥ [35,36]. 

ᴄʜʝʙʠʝʪʪʝʨʛʝ ʰʦʣʫʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʙʦʡʳʥʰʘ  ʪװʨʣʽ 

ʞʘʥʫʘʨʣʘʨʜʘʥ ʘʣʳʥסʘʥ ʝʪ ʰʠʢʽʟʘʪʳʥʜʘסʳ ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳ 

ʞʠʳʥʪʳץ ʪװʨʜʝ 1-ʰ ̔ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

ʂʝʩʪʝ 1 ï ᴄʜʝʙʠ ʜʝʨʝʢʢᴇʟʜʝʨʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ ʞʘʥʫʘʨʣʘʨ ʰʠʢʽʟʘʪʪʘʨʳʥʜʘסʳ 

ʪʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ 

 

 ̄ ɿʝʨʪʪʝʫʛʝ 

ʩʽʣʪʝʤʝ 

ɽʪ ʰʠʢʽʟʘʪʳʥʳש ʪװʨʽ ʊʄפ, % 

1 

[29] 

ʉʠʳʨ ʝʪʽʥʽש ʤʘʡʣʳ ʪʽʥʜʝʨʽ 5,61 

ʉʠʳʨ ʝʪʽ ʤʝʥ ʩʫʙᴇʥʽʤʜʝʨʽ 3,09 

 ʤʘʡʣʳ ʪʽʥʜʝʨʽ 9,60 שʦʡ ʝʪʽʥʽפ

 ʝʪʽ ʤʝʥ ʩʫʙᴇʥʽʤʜʝʨʽ 6,10 שʦʡ ʝʪʽʥʽפ

2 
[30] 

ʉʠʳʨ ʝʪʪʝʨʽ 2,1 - 4,0 

 ʦʡ ʝʪʽ 4,5פ

 ʦʡ ʝʪʽ 4,8פ [17] 3

 ʦʟʳ ʝʪʪʝʨʽ 1,97 - 16,5פ [31] 4

5 

[32] 

ɹץײʘ ʙײʣʰʳץ ʝʪʽ 3,6 

ɹץײʘ ʤʘʡʳ 4,9 

 ʝʪʽ 8,2 ץʣʰʳײʦʡ ʙפ

 ʦʡ ʤʘʡʳ 9,7פ

ʐʦʰץʘ ʙײʣʰʳץ ʝʪʽ 0,5 

ʐʦʰץʘ ʤʘʡʳ 0,7 

ʊʘʫʳץ ץʘʨʘ ʝʪʽ 0,8 

ʊʘʫʳץ ʘץ ʝʪʽ 0,8 

6 [33] ʂװʡʽʩ ץʘʡʳʨʘʪʳʥ ʞʘʥʫʘʨʣʘʨʜʳש ʙײʣʰʳץ ʝʪʪʝʨʽ 0,8 - 4,5 

7 [34] ɾʳʣץʳ ʝʪʽ 0,180 ï 0,212 

 

ʊʨʘʥʩʤʘʡʣʘʨʜʳש ʘʜʘʤ ʘסʟʘʩʳʥʘ ʟʠʷʥ ʢʝʣʪʽʨʤʝʡʪʽʥ ʤᴇʣʰʝʨʣʝʨʽ ʞʳʣץʳ, 

ʰʦʰץʘ ʞᴅʥʝ ʪʘʫʳץ ʝʪʪʝʨʽʥʜʝ ʘʥʳץʪʘʣʜʳ. ʉʠʳʨ  ʤʝʥ ץʦʡ ʝʪʪʝʨʽʥʜʝ ʪʨʘʩʤʘʡʣʘʨ 
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ʤᴇʣʰʝʨʽ ᴅʣʜʝץʘʡʜʘ ʞʦסʘʨʳ ʙʦʣʜʳ. ɹײʥʜʘʡ ʘʡʳʨʤʘʰʳʣʳץ ʞʘʥʫʘʨʣʘʨʜʳש ʘʩ 

 ʘʡʳʨʤʘʫʳʥʘץ ʡʽʩװʘʡʳʨʫʳʥʘ ʞᴅʥʝ ʢץ ʡʽʩװʥʠ ʢסʨʣʝʨʽʥʝ, ʷװʪ שʡʝʣʝʨʽʥʽװʦʨʳʪʫ ʞץ

ʙʘʡʣʘʥʳʩʪʳ. 

 

1.3 ʄʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳ ʞʘסʳʥʘʥ ʘʜʘʤ ʘסʟʘʩʳʥʘ ץʦʣʘʡʣʳ ʝʪ 

ʰʠʢʽʟʘʪʳ 

ɼʘʡʳʥ ʝʪ ᴇʥʽʤʥʽש ʪʘסʘʤʜʳײץ ץʥʜʳʣʳסʳ ʤʝʥ ʬʫʥʢʮʠʦʥʘʣʜʳ ץʘʩʠʝʪʪʝʨʽ 

ʦʥʳש ʥʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʩʘʥʘʣʘʪʳʥ ʤʘʡʜʳײץ שʨʘʤʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ. ɾʘʥʫʘʨʜʳש ʤʘʡ ʪʽʥʽʥʽש ʩʘʧʘʩʳ ʢᴇʙʽʥʝʩʝ ʦʥʳש ʪװʨʽʥʝ, ʪץײʳʤʳʥʘ 

ʞᴅʥʝ ʜʠʝʪʘʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ʂװʡʽʩ ץʘʡʳʨʘʪʳʥ ʞᴅʥʝ ʙʽʨ ʢʘʤʝʨʘʣʳ ʞʘʥʫʘʨʣʘʨʜʘ 

ʘʩ ץʦʨʳʪʫ ʞᴅʥʝ ʪʽʥʜʝʨʜʽש ʪװʟʽʣʫ ʧʨʦʮʝʩʽ ᴅʨʪװʨʣʽ ʞʦʣʜʘʨʤʝʥ ʞװʨʝʜʽ, ʥᴅʪʠʞʝʩʽʥʜʝ 

ʙײʣ ʞʘʥʫʘʨʣʘʨʜʳש ʝʪʽʥʜʝʛʽ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳײץ שʨʘʤʳ ᴅʨʪװʨʣʽ ʙʦʣʘʜʳ. ɼײʨʳʩ 

ʪʘʤʘץʪʘʥʫʜʘ ʦʤʝʛʘ-6 ʞᴅʥʝ ʦʤʝʛʘ-3 ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש 

ʦשʪʘʡʣʳ ץʘʪʳʥʘʩʳ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. נʘʣʳʤʜʘʨ ʪװʨʣʽ ʞʘʥʫʘʨʣʘʨ 

ʝʪʪʝʨʽʥʜʝʛʽ ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳʥ ʘʥʳץʪʘʫ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫ ᴇʪʢʽʟʛʝʥ. 

ʅᴅʪʠʞʝʩʽʥʜʝ ʞʳʣץʳ ʞᴅʥʝ ʩʠʳʨ ʝʪʽ ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʞᴅʥʝ ʝʤʜʽʢ ʪʘʤʘץʪʘʥʫ 

ʠhʢʽʟʘʪʳʥʘ, ʘʣ ץʦʡ, ʰʦʰץʘ ʞᴅʥʝ ʪװʡʝʪʘʫʳץ ʝʪʪʝʨʽ ʞʘʣʧʳ ʤʘץʩʘʪʪʘסʳ ᴇʥʽʤʜʝʨʛʝ 

ʘʨʥʘʣסʘʥ ʰʠʢʽʟʘʪץʘ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨסʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ɾʳʣץʳ ʝʪʽʥʽש ʣʠʧʠʜʪʽ 

ʬʨʘʢʮʠʷʩʳ ʦʤʝʛʘ-3 ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʞʦסʘʨʳ ײץʨʘʤʳʤʝʥ 

ʩʠʧʘʪʪʘʣʘʜʳ. ɿʝʨʪʪʝʫʰʽʣʝʨ ʦʥʳ ʞʳʣץʳʣʘʨʜʳש ʝʨʝʢʰʝ ʘʩ ץʦʨʳʪʫ ʞװʡʝʩʽʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳʨʘʜʳ. 

ɹʽʨ ʢʘʤʝʨʘʣʳ ʘʩץʘʟʘʥʳ ʙʘʨ ʞʘʥʫʘʨʣʘʨʜʳש ʨʘʮʠʦʥʳʥʜʘסʳ ʤʘʡ 

 ,ʰʳʨʘʡʜʳײ ʽʨʫ ʧʨʦʮʝʩʽʥʜʝ ʰʘʤʘʣʳ ᴇʟʛʝʨʽʩʢʝשʦʨʳʪʫ ʞᴅʥʝ ʩʽץ ʳʣʜʘʨʳ ʘʩץʳʰץ

ʩʦʥʜʳץʪʘʥ ʦʥʜʘʡ ʞʘʥʫʘʨʣʘʨ ʪʽʥʜʝʨʽʥʽש ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳʥ ʘʩץʘʟʘʥʜʘסʳ 

ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳʤʝʥ ʨʝʪʪʝʫʛʝ ʙʦʣʘʜʳ. ɸʣ ʢװʡʽʩ ץʘʡʳʨʘʪʳʥ ʞʘʥʫʘʨʣʘʨ 

ʪʽʥʜʝʨʽʥʽש ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳʥ ʙʦʣʞʘʫ ᴇʪʝ ץʠʳʥ [37]. 

ʆʪʘʥʜʳס ץʘʣʳʤʜʘʨ ʞʳʣץʳ ʤʘʡʳʥʳש ʪʘסʘʤʜʳץ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ 

 ,ʳʥʜʘʧץʘʨʳ ʝʢʝʥʽʥ ʘʡסʘʥʜʘ ʞʦסʘʨʘץ ʘ ʞʘʥʫʘʨʣʘʨ ʤʘʡʣʘʨʳʥʘץʪʘʨʳ ʙʘʩץʥʜʳʣʳײץ

ʢʝʣʪʽʨʛʝʥ ʤᴅʣʽʤʝʪʪʝʨʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ ײץʨʘʤʘ ʞʘʨʪʳʣʘʡ ʬʘʙʨʠʢʘʪʪʘʨʜʳש ʞʘשʘ 

ʨʝʮʝʧʪʫʨʘʣʘʨ ʤʝʥ ʨʝʩʫʨʩʪʘʨʜʳ װʥʝʤʜʝʡʪʽʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʞʳʣץʳ ʤʘʡʳʥ 

 שʝʨʝʢʰʝʣʽʛʽ ʦʥʳ שʳʥʳץᴇʟʝʢʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʪʽ. ɾʳʣ שʦʣʜʘʥʘ ʦʪʳʨʳʧ ʞʘʩʘʫʜʳץ

ʤʘʡʳ ʢᴇʧ ʤᴇʣʰʝʨʜʝ ץʘʟʳʩʳʥʜʘ ʞʠʥʘʣʘʪʳʥʳ. ʉʦʥʜʳץʪʘʥ ץʘʟʳ ײʰʘʥʳש ʞʦסʘʨʳ 

ʢʘʣʦʨʠʷʣʳץ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ɸʣ ײʰʘʥʳש ʙʘʩץʘ ʙᴇʣʽʢʪʝʨʽʥʜʝ ʙײʣʰʳץ ʝʪ 

ʤʘʡʳ ʤᴇʣʰʝʨʽʥʽש ʪᴇʤʝʥʜʽʛʽ ʞᴅʥʝ ײץʨʘʤʳʥʜʘ ʘʟʦʪ ʙʘʨ ʟʘʪʪʘʨ ʘʡʪʘʨʣʳץʪʘʡ 

ʤᴇʣʰʝʨʜʝ ʙʦʣסʘʥʳ, ʞʳʣץʳ ʝʪʽʥ ʪᴇʤʝʥ ʢʘʣʦʨʠʷʣʳץ ʜʠʝʪʘʣʳץ ᴇʥʽʤ ʨʝʪʽʥʜʝ 

ʝʩʝʧʪʝʫʛʝ ʥʝʛʽʟ ʙʝʨʝʪʽʥ ʝʨʝʢʰʝʣʽʢʪʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [38]. 

ɸʚʩʪʨʘʣʠʷ סʘʣʳʤʜʘʨʳ ʰᴇʧʧʝʥ ʞᴅʥʝ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʤʝʥ ʘʟʳץʪʘʥʜʳʨʳʣסʘʥ 

ʽʨʽ ץʘʨʘ ʤʘʣ ʪװʨʽʥ ʘʞʳʨʘʪʫ ʤʘץʩʘʪʳʥʜʘ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʛʝʥ. ɿʝʨʪʪʝʫ װʰʽʥ 150 

ʰᴇʧʧʝʥ ʘʟʳץʪʘʥʜʳʨʳʣסʘʥ ʞᴅʥʝ 150 ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʤʝʥ ʘʟʳץʪʘʥʜʳʨʳʣסʘʥ ʽʨʽ 

 ʨʘʤʳʥ ʛʘʟ ʭʨʦʤʘʪʦʛʨʘʬʠʷʩʳײץ ʳʣʜʘʨץʳʰץ ʘʥ. ʄʘʡסʘʨʘ ʤʘʣ ʩʳʥʘʤʘʩʳ ʘʣʳʥץ

ʘʨץʳʣʳ ʘʥʳץʪʘסʘʥ. נʘʣʳʤʜʘʨ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ: ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʤʝʥ 

ʘʟʳץʪʘʥʜʳʨʳʣסʘʥ ʽʨʽ ץʘʨʘ ʤʘʣʜʳײ שʰʘʩʳʥʜʘ (11,1 ʛ/100 ʛ) ʰᴇʧʧʝʥ ᴇʩʽʨʽʣʝʪʽʥ 

ʘʥʘʣʦʛʪʘʨʳʤʝʥ (8,3 ʛ/100 ʛ) ʩʘʣʳʩʪʳʨסʘʥʜʘ ץʘʥʳץץʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש 
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ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʝʜᴅʫʽʨ ʞʦסʘʨʳ ʙʦʣʜʳסʳʥ ʢʝʣʪʽʨʝʜʽ. ɼᴅʥʜʽ ʙʦʨʜʘץʳʣʘʫ 

 שʘʨʘ ʤʘʣʜʳץ ʘʥʜʘ (87,6 ʤʛ/100 ʛ) ʰᴇʧʧʝʥ ᴇʩʽʨʽʣʛʝʥ ʽʨʽסʰʘʣʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨײ

 ʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʘ (173,7 ʤʛ/100סʞʦ  שʳʣʜʘʨʳʥʳץʳʰץ ʰʘʣʘʨʳ ʦʤʝʛʘ-3 ʤʘʡײ

ʛ) ʠʝ ʙʦʣסʘʥʳʥ ʢᴇʨʩʝʪʢʝʥ. 

 שʳʣʜʘʨʳʥʳץʳʰץ ʤᴅʣ̔ʤʝʪʽ ʙʦʡʳʥʰʘ ʦʤʝʛʘ-6 ʤʘʡ שʘʣʳʤʜʘʨʜʳנ

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʜᴅʥʜʽ ʙʦʨʜʘץʳʣʘʫ ײʰʘʣʘʨʳʥʜʘ (400,4 ʤʛ/100 ʛ) ʰᴇʧʧʝʥ 

ʘʟʳץʪʘʥʜʳʨסʘʥסʘ ץʘʨʘסʘʥʜʘ (241,8 ʤʛ/100 ʛ) ʞʦסʘʨʳ. ɼʝʤʝʢ, ʰᴇʧ ʞᴅʥʝ ʜᴅʥʜʽ 

ʜʘץʳʣʜʘʨʤʝʥ ʘʟʳץʪʘʥʜʳʨסʘʥ ʽʨʽ ץʘʨʘ ʤʘʣ ʘʨʘʩʳʥʜʘ ʦʤʝʛʘ-6 ʞᴅʥʝ ʦʤʝʛʘ-3 

 ʩᴅʡʢʝʩʽʥʰʝ 1,5 ʤʛ/100 ʛ ʞᴅʥʝ 5,1) ץʪʘʡ ʘʡʳʨʤʘʰʳʣʳץʘʪʳʥʘʩʳʥʜʘ ʘʡʪʘʨʣʳץ

ʤʛ/100 ʛ) ʙʦʣסʘʥ. 

ɸʚʪʦʨʣʘʨ ʜᴅʥʜʽ ʙʦʨʜʘץʳʣʘʥסʘʥ ʽʨʽ ץʘʨʘ ʤʘʣʜʳײ שʰʘʣʘʨʳʥʜʘ C16:1n-7t, 

C18:1n-7t, C19:1n-9t ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳ ʘʨץʳʣʳ ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳ ʝʜᴅʫʽʨ 

ʞʦסʘʨʳ ʙʦʣסʘʥʳʥ ʞᴅʥʝ ʩis 9 trans 11 ʢʦʥʲʶʛʘʮʠʷʣʘʥסʘʥ ʣʠʥʦʣ ץʳʰץʳʣʳ (ʂʃפ) 

ʤʘʡ ץʳʰץʳʣʳ ײץʨʘʤʳ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʤʝʥ ʙʦʨʜʘץʳʣʘʥסʘʥ ʤʘʣʜʳש ʪʝʨʽ ʘʩʪʳ 

ʤʘʡʳʥʜʘ (110,9 ʤʛ/100 ʛ) ʰᴇʧʧʝʥ ᴇʩʽʨʽʣʛʝʥ ʽʨʽ ץʘʨʘ ʤʘʣʜʳש ʪʝʨʽ ʘʩʪʳ ʤʘʡʳʥʘʥ 

(67,8 ʤʛ/100 ʛ)  ʞʦסʘʨʳ ʙʦʣסʘʥʳʥ ʭʘʙʘʨʣʘʡʜʳ [39]. 

ʉʦʣʪװʩʪʽʢ ɼʘʢʦʪʘ ʋʥʠʚʝʨʩʠʪʝʪʽʥʽס שʘʣʳʤʜʘʨʳ ʰᴇʧ ʞᴅʥʝ ʜᴅʥʜʽ 

ʜʘץʳʣʜʘʨʤʝʥ ʘʟʳץʪʘʥʜʳʨʳʣסʘʥ ʙʠʟʦʥ ʝʪʽ ײץʨʘʤʳʥʜʘסʳ ʘץʫʳʟ, ʤʘʡ, ʤʠʥʝʨʘʣʜʳ 

ʟʘʪʪʘʨ ʤʝʥ ʚʠʪʘʤʠʥʜʝʨ ʤᴇʣʰʝʨʽʥ ʘʥʳץʪʘʫ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫ ᴇʪʢʽʟʛʝʥ. 

ʅᴅʪʠʞʝʣʝʨʽʥʜʝ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʤʝʥ ʙʦʨʜʘץʳʣʘʥסʘʥ ʙʠʟʦʥ ʝʪʽʥʝ ץʘʨʘסʘʥʜʘ ʰᴇʧʧʝʥ 

ʘʟʳץʪʘʥʜʳʨʳʣסʘʥ ʞʘʥʫʘʨ ʝʪʽʥʽש ʳʣסʘʣʜʳʣʳסʳ ʞʦסʘʨʳʣʘʫ (ʩᴅʡʢʝʩʽʥʰʝ 74,6 ʞᴅʥʝ 

75,9 %), ʘʣ ʤʘʡʣʳʣʳסʳ ʪᴇʤʝʥʜʝʫ (ʩᴅʡʢʝʩʽʥʰʝ 2,2 ʞᴅʥʝ 1,7 %) ʙʦʣסʘʥʳʥ ʞᴅʥʝ 

ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʤʝʥ ʞᴅʥʝ ʰᴇʧʧʝʥ ʘʟʳץʪʘʥʜʳʨʳʣסʘʥ ʙʠʟʦʥ ʝʪʽʥʽש ʝש ʞʦסʘʨʳ 

ʘʡʨʤʘʰʳʣʳסʳ ʤʘʡ ץʳʰץʳʣʜʘʨʳ ײץʨʘʤʳʥʜʘ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʽʣʝʜʽ. ʆʣʘʨ ʰᴇʧʧʝʥ 

ʘʟʳץʪʘʥʜʳʨʳʣסʘʥ  ʙʠʟʦʥ ʝʪʽʥʽש ʤʘʡ ץʳʰץʳʣʜʘʨʳ ײץʨʘʤʳʥʜʘ ץʘʥʳץץʘʥ ʤʘʡ 

 ,ʘʨʳסʘ ʞʦס-% ʳʣʜʘʨʳ 6ץʳʰץ ʘʥ ʤʘʡסʧʘץʘʥʳץʘʨʳ, ʧʦʣʠסʘ ʞʦס-% ʳʣʜʘʨʳ 5ץʳʰץ

ʞᴅʥʝ ʤʦʥʦץʘʥʳץץʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳ 11-סʘ ʪᴇʤʝʥ ʙʦʣסʘʥʳʥ ʤᴅʣʽʤʜʝʡʜʽ [40]. 

ʂʘʥʘʜʘ ʟʝʨʪʪʝʫʰʽʣʝʨ ʤᴅʣʽʤʝʪʽʥʝ ʩᴅʡʢʝʩ ɹʠʟʦʥʥʳש longissumus dorsi 

ʙײʣʰʳץ ʝʪʽʥʽש ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳʥ ʘʟʳץʪʘʥʜʳʨʫ ʪװʨʽʥʝ (ʜᴅʥʜʽ 

ʜʘץʳʣʜʘʨʤʝʥ ʞᴅʥʝ ʰᴇʧʧʝʥ) ʙʘʡʣʘʥʳʩʪʳ ʩʘʣʳʩʪʳʨסʘʥʜʘ ץʘʥʳץץʘʥ ʤʘʡ 

 ʳʣʜʘʨʳץʳʰץ ʘʥ ʤʘʡסʧʘץʘʥʳץʳʣʜʘʨʳ ʩᴅʡʢʝʩʽʥʰʝ 39,9 ʞᴅʥʝ 40,4 %, ʧʦʣʠץʳʰץ

13,1 ʞᴅʥʝ 14,7 %, ʘʣ ʦʤʝʛʘ-6:ʦʤʝʛʘ-3 ץʘʪʳʥʘʩʳ ï 7,4 ʞᴅʥʝ 2,7 ʙʦʣʜʳ [41]. 

 ʨʘʤʳʥײץ ʳʣʜʘʨץʳʰץ ʘʥ ʤʘʡסʧʘץʘʥʳץʘʣʳʤʜʘʨ ʩʠʳʨ ʝʪʽʥʜʝʛʽ ʧʦʣʠנ

ʤʠʢʨʦʙʘʣʜʳʨʣʘʨʤʝʥ ʘʟʳץʪʘʥʜʳʨʫ ʘʨץʳʣʳ ʘʨʪʪʳʨʫ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫʣʝʨ 

ʞװʨʛʽʟʛʝʥ. ʅᴅʪʠʞʝʩʽʥʜʝ ʤʠʢʨʦʙʘʣʜʳʨʣʘʨ ץʦʩʳʣסʘʥ ʨʘʮʠʦʥʳʤʝʥ (100 % ײץʨסʘץ 

ʟʘʪʪץʘ 1,7 % ʤʠʢʨʦʙʘʣʜʳʨʣʘʨ) ʘʟʳץʪʘʥʜʳʨʳʣסʘʥ ʩʠʳʨ ʝʪʽʥʜʝ ʦʤʝʛʘ-3 

ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤr  4,44 ʝʩʝ ʘʨʪץʘʥʳ ʘʥʳץʪʘʣʜʳ [42]. 

ɾʳʣץʳ ʝʪʽʥʽש ʭʠʤʠʷʣʳײץ ץʨʘʤʳ ʦʥʳש ʪץײʳʤʳʥʘ, ʞʳʥʳʩʳʥʘ, ʞʘʩʳʥʘ, 

ʩʝʤʽʟʜʽʢ ʩʘʥʘʪʳʥʘ, ʘʟʳץʪʘʥʜʳʨʫ ʪװʨʽʥʝ, ʞʳʣ ʤʘʫʩʳʤʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʝʜʽ. ɹʦʨʜʘץʳʣʘʫסʘ ץʘʨʘסʘʥʜʘ ʞʳʣ ʙʦʡʳ ʪʘʙʠסʠ ʞʘʡʳʣʳʤʜʘʨʜʘ 

ʘʟʳץʪʘʥʜʳʨʫ ʞʳʣץʳʣʘʨʜʳש ʙʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʪʘסʘʤʜʳײץ ץʥʜʳʣʳץʪʘʨʳש 

ʞʦסʘʨʣʘʪʫ װʰʽʥ ʦשʪʘʡʣʳ ʞᴅʥʝ ʪʦʣʳץ ʘʟʳץʪʘʥʜʳʨʫ ʪװʨʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ʊʘʙʳʥ 

ʞʳʣץʳʣʘʨʳʥʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝʪʪʝʛʽ ʤʘʡʜʳש ʩʠʧʘʪʪʘʤʘʩʳ 
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ʙʦʡʳʥʰʘ ץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʜʘʨ ʢײʨʘʤʳʥʳש ʝש ʢᴇʧ ʤᴇʣʰʝʨʽ 3 ʞʘʩץʘ 

ʜʝʡʽʥʛʽ ʞʳʣץʳʣʘʨʜʘ ʙʘʡץʘʣʘʜʳ. 

ʃʠʥʦʣ ץʳʰץʳʣʳ ʞᴅʥʝ ʣʠʥʦʣʝʥ ץʳʰץʳʣʳ ץʘʟʘץ ʧʝʥ ʘʫʳʨ ʞװʢ ʪʘʩʫʰʳ 

ʘʨʘʣʘʩ ʪץײʳʤʜʳ ʞʳʣץʳ ʝʪʽʥʝʥ ʢᴇʨʽ ץʘʟʘץ ,ץʘʟʘץ ɾʘʙʳ ʞʳʣץʳʣʘʨ ʝʪʽʥʜʝ 

ᴅʣʜʝץʘʡʜʘ ʞʦסʘʨʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʦʪʘʥʜʳס ץʘʣʳʤʜʘʨ ᴇʪʢʽʟʛʝʥ ʜʝʛʫʩʪʘʮʠʷ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʞʘʡʳʣʳʤʜʳץ ʞʳʣץʳʥʳץ שʘʡʥʘʪʳʣסʘʥ ʝʪ ʩʳʥʘʤʘʣʘʨʳ ʙʘʨʣʳץ 

ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʩʘʧʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ ʙʦʨʜʘץʳʣʘʥסʘʥ ʞʳʣץʳ ʝʪʽʥʝʥ 

ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʢʝ ʠʝ ʙʦʣסʘʥ [43]. 

ɾʘʡʳʣʳʤʜʘ ᴇʩʽʨʽʣʛʝʥ ʞʳʣץʳ ʝʪʽʥʽש ʜʠʝʪʘʣʳץ ʪʘʤʘץ ʙʦʣʳʧ ʝʩʝʧʪʝʣʝʪʽʥ 

ʩʝʙʝʙʽ ʦʥʳײץ שʨʘʤʳʥʜʘ ʘʟʦʪʪʳ ʟʘʪʪʘʨ ʤᴇʣʰʝʨʽ ʞʦסʘʨʳ, ʘʣ ʙײʣʰʳץ ʝʪ ʽʰʽʥʜʝʛʽ 

ʤʘʡʜʳש ʤᴇʣʰʝʨʽ ʘʟ [44]. 

 ʤᴅʣʽʤʝʪʪʝʨʽʥʝ שʘʣʳʤʜʘʨʜʳס ʳʥ ʟʝʨʪʪʝʛʝʥסʳ ʰʘʨʫʘʰʳʣʳץʩʪʘʥ ʞʳʣץʘʟʘפ

ʩᴅʡʢʝʩ, ץʘʟʘץ ʞʳʣץʳʩʳ ʙʽʨʥʝʰʝ ʪװʨʜʝʥ ʪײʨʘʜʳ. ʐʳסʳʩ ʦʙʣʳʩʪʘʨʜʘ ʤʦסשʦʣ, 

ʦשʪװʩʪʽʢ ʞᴅʥʝ ʦשʪװʩʪʽʢ-ʙʘʪʳʩ ʘʫʜʘʥʜʘʨʳʥʜʘסʳ ץʘʟʘץ ʞʳʣץʳʩʳʥʜʘ ʦʨʪʘʘʟʠʷʣʳץ 

ʞʳʣץʳ ʪץײʳʤʜʘʨʳʥʳש ʳץʧʘʣʳ ʙʘʡץʘʣʘʜʳ, ʦʥʜʘ ʘʜʘʡ ʞʳʣץʳʩʳʥʳש ʪʠʧʽ ʢʝש 

ʪʘʨʘʣסʘʥ. ɿʦʦʪʝʭʥʠʢʘʣʳץ ᴅʜʝʙʠʝʪʪʝ çʜʞʘʙʝè ʜʝʧ ʘʪʘʣʘʪʳʥ ץʘʟʘץ ʜʘʣʘʩʳʥʳש 

ʞʳʣץʳ ʪװʨʽ ʆʨʪʘʣʳץ ʞᴅʥʝ ɹʘʪʳʩ פʘʟʘץʩʪʘʥʜʘ ʥʝײסʨʣʳʤ ʙʘʩʳʤ ʪʘʨʘʣסʘʥ [45]. 

 .ʳʩʳ çʞʘʙʳè ʘʪʘʫʳʥʘ ʠʝץʞʳʣ ץʘʟʘץ ʪʽʣʽʥʜʝʛʽ ᴅʜʝʙʠʝʪʪʝʨʜʝ ץʘʟʘפ

 שʪʘʨʜʳץʨʳʥ ʤʝʢʝʥʜʝʛʝʥ ʢᴇʰʧʝʣʽ ʭʘʣʳײʞʳʣʜʘʥ ʙ שʜʘʣʘʩʳʥʜʘ ʤʳ ץʘʟʘפ

ʞʳʣץʳʣʘʨʳ ץʘʟʽʨʛʽ ץʘʟʘץ ʞʘʙʳ ʞʳʣץʳʩʳʥʘ ץײʩʘʩ ʙʦʣסʘʥ. ɾʘʙʳ ʞʳʣץʳʩʳʥʳש 

ʢᴇʧ סʘʩʳʨʣʘʨ ʙʦʡʳ ʢᴇʰʧʝʣʽ ʰʘʨʫʘʰʳʣʳץ ʞʘסʜʘʡʳʥʜʘ ʞʘʡʳʣʳʤʜʘ ᴇʩʽʨʽʣʛʝʥʜʽʛʽ, 

ʦʥʳץ שʘʪʘʥ ʢʣʠʤʘʪץʘ ʙʝʡʽʤʜʝʣʽʧ ץʘʟʽʨʛʽ ʫʘץʳʪץʘ ʜʝʡʽʥ ʙʘʡץʘʣʘʪʳʥ ᴇʟʛʝʨʽʩʩʽʟ 

ʩʘץʪʘʣʳʧ ץʘʣʫʜʳש ʙʘʩʪʳ ʬʘʢʪʦʨʳ [46]. 

ɽʣʽʤʽʟʜʽש ʞʝʨʽ ʢʝש ʙʘʡʪʘץ ʞʘʡʳʣʳʤʜʘʨסʘ ʙʘʡ ʙʦʣʫʳ ʞʘʙʳ ʞʳʣץʳʩʳʥ ᴇʟʽʥʝ 

 ʳ ʩʘʥʳʥץʳʥʩʳʟ ᴇʩʽʨʽʧ, ʞʳʣסʜʘʡʜʘ ʘʨʥʘʡʳ ʞʝʤ-ʰᴇʧʢʝ ʢʝʪʝʪʽʥ ʰʳסʡʨʝʥʰʽʢʪʽ ʞʘװ

ʢᴇʙʝʡʪʫʜʽש ʞᴅʥʝ ʝʪʽʥʝʥ ʪװʨʣʽ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥ ʞʘʩʘʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ. 

ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʜʘסʳ ʪʘʙʳʥ ʞʳʣץʳʣʘʨʳʥʳש ʟʦʦʪʝʭʥʠʢʘʣʳץ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʪʫʨʘʣʳ ʤʘץʘʣʘʜʘסʳ ʤᴅʣʽʤʝʪʢʝ ʩᴅʡʢʝʩ ʞʝʢʝ ʙʘסʘʣʘʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

ʙʦʡʳʥʰʘ ʞʘʙʳ ʪʠʧʽʥʜʝʛʽ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ץʘʟʘץ ʞʳʣץʳʣʘʨʳʥʳש ʪʽʨʽ ʩʘʣʤʘסʳ 

ʞʦסʘʨʳ. ɾʘʩ ʞʳʣץʳʣʘʨʜʳש ᴇʣʰʝʤʽ ʤʝʥ ʪʽʨʽ ʩʘʣʤʘסʳʥʳש ᴇʩʫʽ ɯ ʘʪʪʝʩʪʘʪʪʘʫ 

ʢʣʘʩʳʥʜʘסʳ ʞʘʥʫʘʨʣʘʨסʘ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨʜʘʥ ʘʩʳʧ ʪװʩʝʜʽ [47]. ɼʝʤʝʢ ʞʘʙʳ 

ʞʳʣץʳʩʳ ʝʪ ʤᴇʣʰʝʨʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʞʘסʳʥʘʥ ʝʪ ᴇʥʜʽʨʽʩʽʥʝ ʪʠʽʤʜʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

ɾʳʣץʳ ʝʪiʥiש ʙײʣʰʳץ ʝʪ ʪװʨiʥʝ ץaʨaʡ caʣʳcʪʳʨʤaʣʳ ʭʠʤʠʷʣʳײץ ץʨaʤʳ 

ʤʝʥ ʪaסaʤʜʳײץ ץʥʜʳʣʳסʳʥ ʟʝʨʪʪʝʛʝʥ ʘʚʪʦʨʣʘʨʜʳש ʤᴅʣʽʤʝʪʽʥʝ ʩᴅʡʢʝʩ ʦʥʳש 

 ʝʪʪʝ 2,6 %, ʪᴇʨʪ ץʣʰʳײʟʳʥ  ʙײ שa ʙᴇʣiʛiʥʜʝʛi ʝץʳ ʤʘʡ ʤᴇʣʰʝʨʽ: ʘʨסʨʘʤʳʥʜʘײץ

ʙacʪʳ ʞaʤʙac  ʙײʣʰʳץ ʝʪʪʝ 3,1 %, ʠʳץ ʙᴇʣiʛiʥiװ שʣʢʝʥ ʜᴇשʛʝʣʝʢ ʙײʣʰʳץ ʝʪʪʝ 3,6 

 .ʝʪʽʥʜʝ 16,4 % [48] ץʣʰʳײʙ שacʳʥʳסaʙʳʨץ aʨʳʥץ ,%

ʀʩʘʧʘʥʠʷ ʤʝʤʣʝʢʝʪʽʥʜʝ ʙᴇʣʰʝʢ ʩʘʫʜʘʜʘ ʙʘʨ ʞʳʣץʳ ʝʪʽʥʽש ʤʘʡ 

 ʨʣʽ ʤʝʟʛʽʣʜʝ ʝʪװʞᴅʥʝ ʪ ץʨʣʽ ʘʡʤʘװʘʣʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʪסʨʘʤʳʥ ʙʘײץ ʳʣʜʘʨʳץʳʰץ

ʜװʢʝʥʜʝʨʽʥʝʥ ʘʣʳʥסʘʥ ʞʳʣץʳʥʳש Longissimus thoracis et lumborum ʙײʣʰʳץ ʝʪ 

ʤʘʡʳʥʜʘ 1,52 % ʞᴅʥʝ ʘʨץʘ ʝʪʽ ʤʘʡʳʥʜʘ 27,9 % ʤᴇʣʰʝʨʽʥʜʝ ʘʜʘʤ ʘסʟʘʩʳʥʘ 

ʧʘʡʜʘʩʳ ʤʦʣ ʦʤʝʛʘ-3 ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥ ʘʥʳץʪʘסʘʥ [34]. 
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ɾʳʣץʳ ʝʪʽʥ ʪײʪʳʥʫ ʢᴇʧ ʝʣʜʝʨʜʝ ʪʘʥʳʤʘʣ ʙʦʣʤʘסʘʥ, ʙʽʨʘץ ʩʦסשʳ ʫʘץʳʪʪʘ 

ʦʥʳץ שʦʣ ʞʝʪʽʤʜʽʣʽʛʽʥʝ, ʪʘסʘʤʜʳײץ ץʥʜʳʣʳסʳʥʘ ʞᴅʥʝ ץʳʟʳʣ ʝʪʢʝ ʙʘʣʘʤʘ ʙʦʣʫʳ 

ʤװʤʢʽʥ ʜʝʛʝʥ ʧʽʢʽʨʣʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ ʙʽʨʥʝʰʝ ɹʘʪʳʩ ɽʫʨʦʧʘ ʝʣʜʝʨʽʥʜʝ ʪײʪʳʥʫʳ 

ᴇʩʽʧ ʢʝʣʫʜʝ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʘʩ ץʦʨʳʪʫ ʬʠʟʠʦʣʦʛʠʷʩʳ ʘʨץʘʩʳʥʜʘ, ʞʳʣץʳ 

ᴇʩʽʨʫʜʽש ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʦʤʝʛʘ-3 ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש 

ʩʽשʽʨʽʣʫʽʥʽש ʞʦסʘʨʳʣʳסʳ ʞᴅʥʝ ʞʳʣץʳʜʘʥ ʤʝʪʘʥʥʳש ʘʟ ʙᴇʣʽʥʫʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ 

[35]. 

ɼʠʝʪʘʣʳץ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ ʞʳʣץʳ ʝʪʽʥʽש ʤʘʡʳ ʘʩʘ ʙʘסʘʣʳ. ᴆʡʪʢʝʥʽ ʝʪʪʽש 

ʢʘʣʦʨʠʷʩʳ ʦʥʳש ʤʘʡʣʳʣʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽ ʙʝʣʛʽʣʽ. ɾʳʣץʳ ʪװʣʽʛʽʥʽש 

ʝʨʝʢʰʝʣʽʛʽ ï ʦʣ ʩʝʤʽʨʛʝʥʜʝ ʤʘʡʜʳ ץʘʙʳʨסʘʣʘʨʳ ʤʝʥ ʽʰʽʥʝ, ʩװʙʝʩʽʥʝ (ץʘʟʳʩʳʥʘ) 

ʞʠʥʘʡʜʳ. ɹײʣ ʪײʩʪʘסʳ ʝʪ ʢʝʩʽʥʜʽʣʝʨʽ ʤʝʡʣʽʥʰʝ ʢʘʣʦʨʠʷʣʳ ʙʦʣʘʜʳ. ɾʳʣץʳ 

 ʘ ʞʝʨʽʥʜʝʛʽ ʝʪ ʢʝʩʽʥʜʽʣʝʨʽʥʜʝ ʘʟʦʪʪʳ ʟʘʪʪʘʨ ʝʜᴅʫʽʨ ʤᴇʣʰʝʨʜʝ, ʘʣץʙʘʩ שʰʘʩʳʥʳײ

ʦʥʜʘסʳ ʙײʣʰʳץ ʝʪʪʝʨʜʽש ʘʨʘʩʳʥʜʘסʳ ʤʘʡ ʰʘʤʘʣʳ ʙʦʣʘʜʳ. ɹײʣ ʞʳʣץʳ ʝʪʽʥ 

ʢʘʣʦʨʠʷʩʳ ʢʝʤʜʝʫ ʜʠʝʪʘʣʳץ ᴇʥʽʤ ʜʝʧ ʩʘʥʘʫסʘ ʥʝʛʽʟ ʙʦʣʘʪʳʥ ʞʳʣץʳ ʝʪʽʥʽש 

ʩʘʧʘʣʳץ ʙʽʨ ʝʨʝʢʰʝʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʳʣץʳ ʝʪʽʥʽש ʜʠʝʪʘʣʳײץ ץʥʜʳʣʳסʳ 

ʦʥʜʘסʳ ʤʘʡ ץʳʰץʳʣʜʘʨʜʳװ שʰʪʝʥ ʝʢʽ ʙᴇʣʽʛʽʥ ײץʨʘʡʪʳʥ ץʘʥʳץʧʘסʘʥ ʤʘʡ 

 ʳסʟʘʜʘסʳʣʜʘʨ ʘץʳʰץ ʘʥ ʤʘʡסʧʘץʘʥʳפ .ʤʦʣ ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ שʳʣʜʘʨʜʳץʳʰץ

ʟʘʪ ʘʣʤʘʩʫ ʧʨʦʮʝʩʪʝʨʽʥʽץ שʘʣʳʧʪʳ ʞװʨʫʽʥʜʝ ʝʨʝʢʰʝ ʨʦʣʴ ʘʪץʘʨʘʜʳ [49]. 

 

1.4 ʊʘʤʘץ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʟʠʷʥʜʳ ʤʘʡʣʘʨ ײץʨʘʤʳʥ ʘʟʘʡʪʫ ʞʦʣʜʘʨʳ 

ʊʄפ ʢײʨʘʤʳʥ ʪᴇʤʝʥʜʝʪʫ ʞʦʣʜʘʨʳ ʪʦʣʳץ ʛʠʜʨʦʛʝʥʠʟʘʮʠʷ, 

ʪʨʘʥʩʵʪʝʨʠʬʠʢʘʮʠʷ, ʬʨʘʢʮʠʷʣʘʫ ʩʠʷץʪʳ ʤʘʡʣʘʨʜʳ ʤʦʜʠʬʠʢʘʮʠʷʣʘʫʜʳש ᴅʨʪװʨʣʽ 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʽʥʽװ שʡʣʝʩʽʤʽʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʪʨʦʧʠʢʘʣʳץ 

ʤʘʡʣʘʨ ʤʝʥ ʜᴅʩʪװʨʣʽ ʝʤʝʩ ʤʘʡ ʰʠʢʽʟʘʪʳʥ ʤʘʡʣʳ ᴇʥʽʤʜʝʨʽʥʽש ʨʝʮʝʧʪʫʨʘʣʘʨʳʥʜʘ 

 .ʘʤʪʠʜʳ [50,51,52,53]ץ ʦʣʜʘʥʫʜʳץ

ɽʪ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʤʘʡʜʳ ʘʣʤʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʪᴅʩʽʣʜʝʨʜʽש ʙʽʨʽ - 

ʘץʫʳʟ (çsimp-lesseè ʘץʫʳʟʳʥʳש ʤʠʢʨʦʙᴇʣʰʝʢʪʝʨʽ, ʤʦʜʠʬʠʢʘʮʠʷʣʘʥסʘʥ ʩʘʨʳʩʫ 

ʘץʫʳʟʳ) ʞᴅʥʝ ʢᴇʤʽʨʩʫʣʘʨ (ʩʘסʳʟ, ʢʨʘʭʤʘʣ, ʧʝʢʪʠʥʜʝʨ ʞᴅʥʝ ʪ.ʙ.) ʥʝʛʽʟʽʥʜʝ ʤʘʡ 

ʘʣʤʘʩʪʳʨסʳʰʪʘʨʜʳ ץʦʣʜʘʥʫ [54]. ɸʣʘʡʜʘ, ʤʘʡ ʘʣʤʘʩʪʳʨסʳʰʪʘʨʜʳש ʙײʣ ʪװʨʽʥ 

 ʞʝʢʝ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ שʨʳʣʳʤʰʳʥʳײץ ʨʽʥʜʝ ʞᴅʥʝ ᴅʨװʦʣʜʘʥʫ ʪʝʢ ʵʤʫʣʴʩʠʷ ʪץ

ʝʩʢʝʨʝ ʦʪʳʨʘ ʤװʤʢʽʥ ʙʦʣʘʜʳ, ʙײʣ ʦʣʘʨʜʳ ʩʝʥʩʦʨʣʳץ ʞᴅʥʝ ʬʫʥʢʮʠʦʥʘʣʜʳץ 

 ʤʢʽʥʜʽʢװʘ ʤסʦʣʜʘʥʫץ ᴇʥʽʤʜʝʨʽʥʜʝ ץʪʘʡ ʦʪʳʨʳʧ, ʢᴇʧʪʝʛʝʥ ʪʘʤʘץʘʩʠʝʪʪʝʨʽʥ ʩʘץ

ʙʝʨʤʝʡʜʽ. 

ʍʠʤʠʷʣʳץ ʤʦʜʠʬʠʢʘʮʠʷʣʘʥסʘʥ ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨʳ ʝʪ ᴇʥʽʤʜʝʨʽʥʽש 

ᴇʥʜʽʨʽʩʽʥʜʝ ᴇʩʽʧ ʢʝʣʝ ʞʘʪץʘʥ ץʘʞʝʪʪʽʣʽʢʪʽ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽש ʪʝʭʥʦʣʦʛʠʷʣʳץ 

 ʣʛʽʩʽװ 16 שʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ɿʝʨʪʪʝʫʜʝ ʤʘʡ ʪʽʥʽʥʽסʘʪʪʘʥʜʳʨʫסʘʥʘץ ʘʞʝʪʪʽʣʽʢʪʝʨʽʥץ

 ʣײʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʙʦʡʳʥʰʘ ʩʠʧʘʪʪʘʣʜʳ ʞᴅʥʝ ʙץʨʘʤʳ ʤʝʥ ʙʘʣײץ שʘʪʪʳ ʤʘʡʜʳץ

ʩʠʧʘʪʪʘʤʘʣʘʨ ʰײʞʳץ ʞʘʩʘʫ װʰʽʥ ʰʦʰץʘ ʤʘʡʳʥ ʘʣʤʘʩʪʳʨסʳʰ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫ 

 ʰʽʥװ ʦʩʧʘʩʳʥ ʞʘʩʘʫץ שʘʥ ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨʳʥʳסʤʦʜʠʬʠʢʘʮʠʷʣʘʥ ץʰʽʥ ʭʠʤʠʷʣʳװ

 ʳʟסʨʘʤʳʤʝʥ ʪʳײץ ʘʪʪʳ ʤʘʡץ ʨʘʤʳײץ שʳʣʳʥʳץʳʰץ ʦʣʜʘʥʳʣʜʳ. ʉʪʝʘʨʠʥץ

ʙʘʡʣʘʥʳʩʪʘ ʙʦʣסʘʥʜʳסʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ץʦʩʧʘʣʘʨ ᴅʨʪװʨʣʽ ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨʳʥ 

 % ʨʘʤʳʥ 10-20ײץ שʳʣʜʘʨʳʥʳץʳʰץ ʘʥ ʤʘʡץץʘʥʳפ .ʳʣʳ ʜʘʡʳʥʜʘʣʜʳץʦʣʜʘʥʫ ʘʨץ
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ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʪʽʥ ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨʳʥʳש ʢʝʡʙʽʨ ᴇʟʛʝʨʪʽʣʛʝʥ ץʦʩʧʘʣʘʨʳ 

 .ʩʳʥʳʣʜʳ [55]ײ

ʌʝʨʤʝʥʪʘʪʠʚʪʽ ץʘʡʪʘ ʵʪʝʨʠʬʠʢʘʮʠʷ ʠʤʤʦʙʠʣʠʟʘʮʠʷʣʘʥסʘʥ Thermomyces 

lanuginosus ʢᴇʤʝʛʽʤʝʥ ʞʦסʘʨʳ ʦʣʝʠʥʜʳ ʢʘʥʦʣ ʤʘʡʳ ʤʝʥ ʪʦʣʳסʳʤʝʥ 

ʛʠʜʨʦʛʝʥʠʟʘʮʠʷʣʘʥסʘʥ ʩʦʷ ʤʘʡʳ ʘʨʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. פʘʡʪʘ ʵʪʝʨʠʬʠʢʘʮʠʷסʘ 

ʜʝʡʽʥ ʞᴅʥʝ ʦʜʘʥ ʢʝʡʽʥʛʽ ץʦʩʧʘʣʘʨʜʳש ʪʝʨʤʠʷʣʳץ ʞᴅʥʝ ײץʨʳʣʳʤʜʳץ ץʘʩʠʝʪʪʝʨʽ 

ʜʠʬʬʝʨʝʥʮʠʘʣʜʳ ʩʢʘʥʝʨʣʝʫ ʢʘʣʦʨʠʤʝʪʨʠʷʩʳ (ɼʉʂ), ʨʝʥʪʛʝʥʜʽʢ ʜʠʬʨʘʢʮʠʷ ʞᴅʥʝ 

ʧʦʣʷʨʠʟʘʮʠʷʣʘʥסʘʥ ʞʘʨʳץʪʘסʳ ʤʠʢʨʦʩʢʦʧʠʷ ʘʨץʳʣʳ ʙʘסʘʣʘʥʜʳ. ʊʨʘʥʩʤʘʡ 

 ʘʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽ ʙʦʡʳʥʰʘסʰʽʥ ʞʘʩʘʣװ ʪʘʫץʨʘʤʳʥ ʘʥʳײץ

ʧʝʨʝʵʪʝʨʠʬʠʢʘʮʠʷʜʘʥ ᴇʪʢʝʥ ᴇʥʽʤʜʝ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʪʨʘʥʩʠʟʦʤʝʨʣʝʨʽʥʽש 

ʞʦץʪʳסʳʥ ʢᴇʨʩʝʪʪʽ. 

 ʫץʨʣʽ ʙʘʣװʘʡʪʘ ʵʪʝʨʠʬʠʢʘʮʠʷ ʥᴅʪʠʞʝʩʽʥʜʝ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ᴅʨʪפ

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʘ ʠʝ ᴇʥʽʤʜʝʨ ʧʘʡʜʘʣʳ ʤʘʡʣʘʨʜʳש ʨʝʮʝʧʪʫʨʘʣʘʨʳʥʜʘ 

 .ʤʢʽʥ [56]װʦʣʜʘʥʳʣʫʳ ʤץ

ʎʠʢʣʦʜʝʢʩʪʨʠʥʜʝʨʜʽ ʞʝʢʝ ʥʝʤʝʩʝ ʙʝʪʘ-ʛʣʶʢʘʥʜʘʨʤʝʥ ʙʽʨʽʢʪʽʨʽʧ ץʦʣʜʘʥʫ 

ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʞᴅʥʝ ʪʘסʘʤ ʘʨʘʣʳץ ᴇʥʽʤʜʝʨʜʝʛʽ ʪʨʘʥʩʤʘʡʣʘʨʜʳײץ שʨʘʤʳʥ 

ʪᴇʤʝʥʜʝʪʫʛʝ, ʩʦʥʜʘʡ-ʘץ ʙʘʩץʘ ʢʦʤʧʦʥʝʥʪʪʝʨʤʝʥ ʙʽʨʛʝ ʜʝ, ʞʝʢʝ ʜʝ 

ʛʠʧʦʭʦʣʝʩʪʝʨʠʥʝʤʠʷʣʳץ ʞᴅʥʝ ʛʠʧʦʢʘʣʦʨʠʷʣʳץ ʧʘʡʜʘʩʳʥ ʢװʰʝʡʪʫʛʝ ʘʨʥʘʣסʘʥ. 

ɸʜʘʤ ʤʝʥ ʞʘʥʫʘʨʣʘʨʜʳש ʪײʪʳʥʫʳʥʘ ʘʨʥʘʣסʘʥ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽ ʤʝʥ ʪʘʤʘץ 

ʘʨʘʣʳץ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʜʝשʛʝʡʽʥ ʪᴇʤʝʥʜʝʪʫ ᴅʜʽʩʽʥʝ 

-ʣ ᴇʥʝʨʪʘʙʳʩ ʘʣʴʬʘ-ʮʠʢʣʦʜʝʢʩʪʨʠʥʜʽ, ʙʝʪʘײʘʥ. ɹסʘʪʳʩʪʳ ᴇʥʝʨʪʘʙʳʩ ʞʘʩʘʣץ

ʮʠʢʣʦʜʝʢʩʪʨʠʥʜʽ, ʛʘʤʤʘ-ʮʠʢʣʦʜʝʢʩʪʨʠʥʜʽ, ʦʣʘʨʜʳש ʢʦʤʙʠʥʘʮʠʷʣʘʨʳʥ ʞᴅʥʝ 

ʦʣʘʨʜʳש ʤʦʜʠʬʠʢʘʮʠʷʣʘʥסʘʥ ʪʫʳʥʜʳʣʘʨʳʥ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʪʨʘʥʩʤʘʡʣʘʨ 

 שʘʥ. ᴆʥʝʨʪʘʙʳʩʪʳסʳʪʪʘʣסʘ ʙʘסʘʥ ʤʘʡʣʘʨʜʳ ʞʘʩʘʫסʨʘʤʳʥ ʪᴇʤʝʥʜʝʪʫʛʝ ʘʨʥʘʣײץ

-ʘʤסᴇʥʽʤʽ ʤʝʥ ʪʘ ץʦʩʳʣʳʩʪʘʨʳ ʙʘʨ ʪʘʤʘץ ʥʜʘʡ ʮʠʢʣʦʜʝʢʩʪʨʠʥײʳ ʙסʨʘʤʳʥʜʘײץ

ʘʨʘʣʳץ ᴇʥʽʤʜʝʨʽ, ᴇʪ ץʳʰץʳʣʜʘʨʳ ʤʝʥ ʣʠʧʠʜʪʝʨʜʽ ʙʘʡʣʘʥʳʩʪʳʨʫ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫ ʘʨץʳʣʳ ʛʠʧʦʭʦʣʝʩʪʝʨʠʥʝʤʠʷʣʳץ ʞᴅʥʝ ʪʨʠʛʣʠʮʝʨʠʜ-ʪᴇʤʝʥʜʝʪʫ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥʽץ שʦʣʘʡʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʮʠʢʣʦʜʝʢʩʪʨʠʥ 

 .ʘʥ ʤʘʡʣʘʨ ʪᴇʤʝʥ ʢʘʣʦʨʠʷʣʳ ʙʦʣʘʜʳסʦʩʫʳʤʝʥ ʞʘʩʘʣץ

ʄʘʡʜʳ ʛʠʜʨʘʪʪʘʣסʘʥ ʮʠʢʣʦʜʝʢʩʪʨʠʥʜʝʨʜʽש (ʘʣʴʬʘ, ʙʝʪʘ ʞᴅʥʝ ʛʘʤʤʘ) 

 ʳʣʜʘʨʳץʳʰץ ʤʘʡ שʳ ʪʨʠʛʣʠʮʝʨʠʜʪʝʨʜʽסʜʝʛʝʥ ʢʝʟʜʝ ʤʘʡʜʘשʦʩʫʳʤʝʥ ᴇץ

ʮʠʢʣʦʜʝʢʩʪʨʠʥʥʽש ʛʠʜʨʦʬʦʙʪʳ ʙʘʡʣʘʥʳʩʪʳʨʫʰʳ ץʘʣʪʘʩʳʥʜʘ ʙʘʡʣʘʥʳʩʳʧ, 

ʤʦʣʝʢʫʣʘʣʳץ ʤʘʩʩʘʩʳ ʞʦסʘʨʳʣʘסʘʥ ʞᴅʥʝ ʮʠʢʣʦʜʝʢʩʪʨʠʥ ʩʘץʠʥʘʩʳʥʳש ʩʳʨʪץʳ 

ʙʝʪʽʥʜʝʛʽ ʛʠʜʨʦʢʩʠʣʜʝʨ ʘʨץʳʣʳ ʤʦʣʝʢʫʣʘʘʨʘʣʳץ ʩʫʪʝʛʽ ʙʘʡʣʘʥʳʩʳʥ 

 ʪʘʣʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʪʨʘʥʩʤʘʡץʟʝʣʝʪʽʥʽ ʘʥʳװʘʣʳʧʪʘʩʪʳʨʘ ʘʣʘʪʳʥ ʤʘʡ ʪץ

 ʘʨʩʳץ ʘסʫסʳʣʜʘʨʳ ʤʝʥ ʪʦʪʳץʳʰץ ʘʥ ʤʘʡץץʘʥʳץ ,ץʳʣʜʘʨʳ ʞʦץʳʰץ

ʪײʨʘץʪʘʥʜʳʨʳʣסʘʥ ץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳ ʪᴇʤʝʥ, ץʦʶʣʘʥʜʳʨʳʣסʘʥ ʤʘʡ 

ʘʣʳʥʘʜʳ. 

ɸʣʴʬʘ- ʞᴅʥʝ ʙʝʪʘ-ʮʠʢʣʦʜʝʢʩʪʨʠʥʜʝʨ ʘʩ ץʦʨʳʪʫסʘ ʪᴇʟʝʜʽ, ʙʽʨʘץ ʽʰʝʢ ʥʝʤʝʩʝ 

ʘʩץʘʟʘʥʥʳש ʘʣʜʳסשʳ ʙᴇʣʽʛʽʥʜʝʛʽ ʙʘʢʪʝʨʠʷʣʳץ ʬʝʨʤʝʥʪʘʮʠʷסʘ ײʰʳʨʘʡʜʳ. 

ɻʠʜʨʦʬʦʙʪʳ ʷʜʨʦ ʤʘʡ ץʳʰץʳʣʜʘʨʳ, ᴇʪ ץʳʰץʳʣʜʘʨʳ ʞᴅʥʝ ʩʪʝʨʦʠʜʪʝʨ, ʘʪʘʧ 

ʘʡʪץʘʥʜʘ ʭʦʣʝʩʪʝʨʠʥ ʞᴅʥʝ ʘʩʧʘʨʘʛʠʥ ʘʤʠʥץʳʰץʳʣʜʘʨʳ װʰʽʥ ʙʘʡʣʘʥʳʩ ץʳʟʤʝʪʽʥ 

ʘʪץʘʨʘʜʳ. ʎʠʢʣʦʜʝʢʩʪʨʠʥ ʤʝʥ ʘʤʠʥ ץʳʰץʳʣʳ ʘʩʧʘʨʘʛʠʥ, ᴇʪ ץʳʰץʳʣʜʘʨʳ ʤʝʥ 



25 

 

ʭʦʣʝʩʪʝʨʠʥ ʘʨʘʩʳʥʜʘ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʙʘʡʣʘʥʳʩʳ ʤʘʪʝʨʠʘʣʜʳש ʽʰʝʢ ʘʨץʳʣʳ 

ʨʝʘʙʩʦʨʙʮʠʷʩʳʟ ʞװʡʝʜʝʥ ᴇʪʫʽʥʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝ ʘʣʘʪʳʥʜʘʡ ʞʝʪʢʽʣʽʢʪʽ ʢװʰʪʽ [57]. 

ʎʠʢʣʦʜʝʢʩʪʨʠʥʜʝʨ ʢᴇʤʽʨʩʫʣʘʨʜʳש ʩʽשʫʽʥ ʪᴇʤʝʥʜʝʪʝʪʽʥ ʜᴅʤʩʽʟ, ʠʽʩʩʽʟ, 

ʢʘʣʦʨʠʷʩʳʟ, ʩʽשʽʨʽʣʤʝʡʪʽʥ, ʢʘʨʜʠʦʛʝʥʜʽ ʝʤʝʩ ʩʘʭʘʨʠʜʪʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʆʣʘʨʜʳש ʛʣʠʢʝʤʠʷʣʳץ ʠʥʜʝʢʩʽ ʪᴇʤʝʥ ʞᴅʥʝ ʪʘסʘʤʥʳש ʛʣʠʢʝʤʠʷʣʳץ ʠʥʜʝʢʩʽʥ 

ʪᴇʤʝʥʜʝʪʝʜʽ. ʆʣʘʨ ʩʽשʽʨʽʣʤʝʡʜʽ ʥʝʤʝʩʝ ʘʜʘʤʥʳש ʘʩץʘʟʘʥ-ʽʰʝʢ ʞʦʣʜʘʨʳʥʳש 

ʬʝʨʤʝʥʪʪʝʨʽʤʝʥ ʽʰʽʥʘʨʘ ʩʽשʽʨʽʣʝʜʽ ʞᴅʥʝ ʽʰʝʢ ʤʠʢʨʦʬʣʦʨʘʩʳʤʝʥ ʬʝʨʤʝʥʪʪʝʣʝʜʽ. 

ʊʨʘʥʩʤʘʡʣʘʨ, ʘʣʣʝʨʛʝʥʜʝʨ, ʤʠʢʦʪʦʢʩʠʥʜʝʨ, ʘʢʨʠʣʘʤʠʜʪʝʨ, ʘʱʳ 

 ץʪʘʤʘ ץʰʽʥ, ʩʦʥʜʘʡ-ʘװ ʳʤʩʳʟ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ ʘʟʘʡʪʫסʪʳ ʞʘץʦʩʳʣʳʩʪʘʨ ʩʠʷץ

ᴇʥʽʤʜʝʨʽʥʽש ʟʠʷʪʢʝʨʣʽʢ ʙʝʣʩʝʥʜʽ ץʘʧʪʘʤʘʩʳʥʜʘ ʮʠʢʣʦʜʝʢʩʪʨʠʥʜʝʨʜʽ ץʦʣʜʘʥʫ 

 .ʘʨʘʩʪʳʨʳʣʜʳ [58]ץ

ʊʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳ ᴇʩʽʤʜʽʢ ʤʘʡʳ ʩʠʷץʪʳ ʦʨʛʘʥʠʢʘʣʳץ ʝʨʽʪʽʥʜʽʩʽʥʝʥ ʪʝʟ 

ʞᴅʥʝ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʪʠʽʤʜʽ ʪװʨʜʝ ʮʠʢʣʦʜʝʢʩʪʨʠʥʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʘʣʳʧ 

ʪʘʩʪʘʫʜʳ ʤװʤʢʽʥ ʝʪʝʪʽʥ ʪᴅʩʽʣ ʘʰʳʣʜʳ [59]. 

ʄʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʪʨʘʥʩ-ʠʟʦʤʝʨʣʝʨʽʥʽש ʩʦסשʳ ʟʝʨʪʪʝʫʣʝʨʽʥʽש ʙʽʨʽ ʤʘʡ 

 ʘʨʳʣʘʪʳʥ ʢᴇʤʽʨʩʫʪʝʢʪʝʨסʘʡ ʰʳשʮʠʩ-ʠʟʦʤʝʨʣʝʨʽʥ ᴇʟʛʝʨʪʫʩʽʟ ʦ שʳʣʜʘʨʜʳץʳʰץ

ʤʝʥ ʢᴇʤʽʨץʳʰץʳʣ ʛʘʟʳʥ ʘʣʫ װʰʽʥ ʤʘʡ ץʳʰץʳʣʜʧʨʜʳש ʪʨʘʥʩ ʠʟʦʤʝʨʣʝʨʽʥʽש 

ʜʝʢʘʨʙʦʢʩʠʣʜʝʥʫ ʧʨʦʮʝʩʽʥ ʩʝʣʝʢʪʠʚʪʽ ʢʘʪʘʣʠʟʜʝʫ װʰʽʥ Chlorella variabilis (Cv 

FAP) ʤʘʡ ץʳʰץʳʣʜʘʨʜʳש ʬʦʪʦʜʝʢʘʨʙʦʢʩʠʣʘʟʘʩʳʥ ײץʨʫ ʙʦʣʜʳ. ɹײʣ ʪʘʤʘץ 

ʤʘʡʣʘʨʳʥʘʥ ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳʥ ʘʣʳʧ ʪʘʩʪʘʫ װʰʽʥ ץʘʨʘʧʘʡʳʤ ʞᴅʥʝ 

ʵʢʦʣʦʛʠʷʣʳץ ʪʘʟʘ ᴅʜʽʩ ʨʝʪʽʥʜʝ ײʩʳʥʳʣʘʜʳ [60]. 

 ʜʝʫשʘ ᴇשʰʽʥ ʞʘװ ʘʣʳʤʜʘʨ ʩʦʷ ʤʘʡʳʥ ʽʰʽʥʘʨʘ ʛʠʜʨʦʛʝʥʠʟʘʮʠʷʣʘʫנ

ʪʝʭʥʦʣʦʛʠʷʩʳʥ ײʩʳʥʘʜʳ. ʊʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳ ʪװʟʽʣʤʝʡ ʽʰʽʥʘʨʘ 

ʛʠʜʨʦʛʝʥʠʟʘʮʠʷʣʘʥסʘʥ ʩʦʷ ʤʘʡʳʥ ᴇʥʜʽʨʫ װʰʽʥ ʞʦסʘʨʳʚʦʣʴʪʪʳ ʘʪʤʦʩʬʝʨʘʣʳץ 

ʩʫʳץ ʧʣʘʟʤʘ (ɾɸʉʇ) ʟʝʨʪʪʝʣʝʜʽ. ɹײʣ ʟʝʨʪʪʝʫʜʝ ʩʦʷ ʤʘʡʳ ʞʦסʘʨʳ ʵʥʝʨʛʠʷʣʳ 

ʩʫʪʝʛʽ ʤʝʥ ʘʟʦʪ ʪװʨʣʝʨʽʥʽש ᴅʩʝʨʽʥʝ ײʰʳʨʘʜʳ. ɾɸʉʇ-ʜʘ ʩʦʷ ʤʘʡʳʥ ᴇשʜʝʫ 12 ʩʘסʘʪ 

ʽʰʽʥʜʝ ʡʦʜ ʩʘʥʳʥ 133-ʪʝʥ 92-ʛʝ ʜʝʡʽʥ ʘʟʘʡʪʪʳ. ʁʦʜ ʩʘʥʳʥʳש ʤײʥʜʘʡ ʪᴇʤʝʥʜʝʫʽ 

ʩʦʷ ʤʘʡʳʥ ʛʠʜʨʦʛʝʥʠʟʘʮʠʷʣʘʫʜʳש ʜᴅʩʪװʨʣʽ ʧʨʦʮʝʩʽʥʝ ץײʩʘʩ. פʘʥʳץץʘʥ ʤʘʡ 

 ʘ ʢᴇʙʝʡʜʽ, ʘʣס-ʳʣʜʘʨʳ 4,6%ץʳʰץ ʘʥ ʤʘʡסʧʘץʘʥʳץ-ʘ, ʤʦʥʦס-% ʳʣʜʘʨʳ 12ץʳʰץ

 ʘ ʪᴇʤʝʥʜʝʜʽ. ᴆʣʰʝʫʛʝ ʢʝʣʝʪʽʥ ʪʨʘʥʩʤʘʡס-% ʳʣʜʘʨʳ 16,2ץʳʰץ ʘʥ ʤʘʡסʧʘץʘʥʳץ

 ʘʩʳʥʜʘץʘʨ שʪʝʭʥʦʣʦʛʠʷʥʳ ץʆʩʳ ʠʥʥʦʚʘʮʠʷʣʳ .ץʘʥ ʞʦסʪʘʣץʳʣʜʘʨʳ ʘʥʳץʳʰץ

 שʞʘʨʪʳʣʘʡ ʛʠʜʨʦʛʝʥʜʝʣʛʝʥ ʤʘʡʜʳ ץʳʣʜʘʨʳ ʞʦץʳʰץ ʨʘʤʳʥʜʘ ʪʨʘʥʩʤʘʡײץ

ʭʠʤʠʷʣʳץ ʩʠʥʪʝʟʽʥʝ ʜᴅʩʪװʨʣʽ ʝʤʝʩ ʞʦʣʤʝʥ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʜʳ. ɸʟʦʪ, ʦʪʪʝʛʽ 

ʞᴅʥʝ ʢᴇʤʽʨץʳʰץʳʣ ʛʘʟʳʥʳץ שʦʩʧʘʣʘʨʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥ 

ʟʘʨʘʨʩʳʟʜʘʥʜʳʨʫʜʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ɾɸʉʇ-ʥr  ʳʟʳשᴇʥʝʨʢᴅʩʽʧʪʽʢ ʤʘ ש

ʤץײʠʷʪ ʟʝʨʪʪʝʣʜʽ. פʦʣʜʘʥʳʩʪʘסʳ ʛʠʜʨʦʛʝʥʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʷʣʘʨʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ɾɸʉʇ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʘʨʪʳץʰʳʣʳסʳ ʦʥʳש ʢʝʣʝʩʽ 

ʞʘסʜʘʡʣʘʨʜʘ ʦʨʳʥʜʘʣʫʳ ʤװʤʢʽʥʜʽʛʽʥʜʝ: 1) ʙᴇʣʤʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ, 2) 

ʘʪʤʦʩʬʝʨʘʣʳץ ץʳʩʳʤ ʢʝʟʽʥʜʝ, 3) ʢʘʪʘʣʠʟʘʪʦʨʩʳʟ [61]. 

ɼʝʥʩʘʫʣʳץץʘ ʧʘʡʜʘʣʳ ʝʪ ᴇʥʽʤʜʝʨʽʥ ʜʘʤʳʪʫʜʘסʳ ʝש ʢᴇʧ ʟʝʨʪʪʝʣʝʪʽʥ 

ʙʘסʳʪʪʘʨʜʳש ʙʽʨʽ - ץʘʥʳץץʘʥ ʤʘʡʣʘʨʜʳ ץʘʥʳץʧʘסʘʥ ʤʘʡʣʘʨסʘ ʘʣʤʘʩʪʳʨʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʈʘʧʩ ʤʘʡʳʥʘʥ ײץʨʳʣʳʤʜʘʣסʘʥ ʛʠʜʨʦʛʝʣʴʜʽ ʞᴅʥʝ ʦʨʛʘʥʦʛʝʣʴʜʽ ʩʠʳʨ 
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ʤʘʡʳʥ ʘʣʤʘʩʪʳʨסʳʰ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫ ᴅʜʽʩʽ ʜʝʩʘʫʣʳץץʘ ʧʘʡʜʘʣʳ ʤʘʡ 

 .ʤʢʽʥʜʽʢ ʙʝʨʜʽ [62]װʦʣ ʞʝʪʢʽʟʫʛʝ ʤץ ʧʨʦʬʠʣʽʥʝ שʳʣʜʘʨʳʥʳץʳʰץ

ʐײʞʳץʪʘʨ ᴇʥʜʽʨʽʩʽʥʜʝ ʩʠʳʨ ʤʘʡʳʥ ʢᴅʜʽʤʛʽ ʥʝʤʝʩʝ ײץʨʳʣʳʤʜʘʣסʘʥ ʢʘʥʦʣ 

ʤʘʡʳʤʝʥ (1,5 % ʵʪʠʣʮʝʣʣʶʣʦʟʘ ʥʝʤʝʩʝ 3,0 % ʩʦʨʙʠʪ ʤʦʥʦʩʪʝʘʨʘʪʽ 

 % ʨʛʽʟʽʣʛʝʥ. 8װʘʥ ʦʨʛʘʥʦʛʝʣʴ) ʘʣʤʘʩʪʳʨʫ ʞסʦʩʳʥʜʳʣʘʨʳʤʝʥ ʘʣʳʥץ

ʪɻʠʣʮʝʣʣʶʣʦʟʘ ʞᴅʥʝ 1,5 ʥʝʤʝʩʝ 3,0 % ʩʦʨʙʠʪ ʤʦʥʦʩʪʝʘʨʘʪ ץʦʩʳʥʜʳʩʳʤʝʥ 

ʜʘʡʳʥʜʘʣסʘʥ ʦʨʛʘʥʦʛʝʣʴʜʽ ץʦʣʜʘʥʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʠʳʨ ʤʘʡʳʤʝʥ ץײʩʘʩ ץʘʪʪʳʣʳץ 

ʤᴅʥʜʝʨʽ ʩʝʥʩʦʨʣʳץ ʞᴅʥʝ ʪʝʢʩʪʫʨʘʣʳץ ʧʨʦʬʠʣʴʜʝʨʜʽ ʪʘʣʜʘʫ ʘʨץʳʣʳ ʘʣʳʥʜʳ. 

ʅᴅʪʠʞʝʩʽʥʜʝ ʦʨʛʘʥʦʛʝʣʴʜʝʨʜʽ ᴇʥʽʤʜʝʨʜʽש ʜᴅʩʪװʨʣʽ ʪʘסʘʤʜʘʨסʘ ץײʩʘʩ ʪʝʢʩʪʫʨʘʣʳץ 

 ʰʽʥװ ʘʨʫץʳʣʳ ʙʘʩץʳ ʩʠʳʨ ʤʘʡʳʥ ʘʣʤʘʩʪʳʨʫ ʘʨסʘʩʠʝʪʪʝʨʽʥ ʨʝʮʝʧʪʫʨʘʜʘץ

 ʳʣʜʘʨ ʤᴇʣʰʝʨʽץʳʰץ ʘʥ ʤʘʡץץʘʥʳץ ʤʢʽʥʜʽʛʽ ʢᴇʨʩʝʪʽʣʜ̔ ʞᴅʥʝװʦʣʜʘʥʫ ʤץ

ʪᴇʤʝʥʜʝʪʽʣʜʽ [63]. 

ɽʪ ᴇʥʽʤʜʝʨʽʥʽש ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʧʨʦʬʠʣʽʥ ʞʘץʩʘʨʪʫ װʰʽʥ 

 ʦʣʜʘʥʫʤʝʥץ ʥᴅʪʠʞʝ ʙʝʨʤʝʡʪʽʥ ʤʘʡʜʳ ץʘʪʪʘʥʘʨʣʳסʘʥʘץ ʘʥסʨʳʣʳʤʜʘʣʤʘײץ

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʦʨʛʘʥʦʛʝʣʴʜʝʨʜʽ ץʦʣʜʘʥʫ ʠʥʥʦʚʘʮʠʷʣʳץ ʠʜʝʷ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʊʫʨʘʤʘ, ʤʘʡ, ʤײʟ ʞᴅʥʝ ʪ.ʙ. ʪײʨʘʪʳʥ ײʩʘץʪʘʣסʘʥ ʝʪ ᴇʥʽʤʜʝʨʽ ʤʦʜʠʬʠʢʘʮʠʷʣʘʥסʘʥ 

ʤʘʡʜʳ ʧʘʡʜʘʣʘʥʫʳʥ ʩʘʨʘʣʘʫʜʳש ʞʘץʩʳ ʤʳʩʘʣʜʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʝʪ 

ᴇʥʽʤʜʝʨʽʥʜʝ ʥʝʛʽʟʽʥʝʥ 20%-ʜʘʥ ʘʩʪʘʤ ʤʘʡ ʤʝʥ ʘץʫʳʟ ʙʘʨ (ʵʤʫʣʴʩʠʷʥʳש 

ʪײʨʘץʪʳʣʳסʳ ʤʘʡʣʘʨ ʤʝʥ ʘץʫʳʟʜʘʨ ʘʨʘʩʳʥʜʘסʳ ʪʝʧʝ-ʪʝשʜʽʢʢʝ ʙʘʡʣʘʥʳʩʪʳ). 

ɽʪ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʩײʡʳץ ʤʘʡʜʳש ᴅʩʝʨʽʥ ʙʘסʘʣʘʫ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫ 

ʞװʨʛʽʟʽʣʜʽ, ʟʝʨʪʪʝʫʜʝ ײʩʘץʪʘʣסʘʥ ʝʪ ᴇʥʽʤʜʝʨʽʥʝ ᴇʩʽʤʜʽʢ ʤʘʡʳ ᴇʟʛʝʨʽʩʩʽʟ ץʦʩʳʣʜʳ. 

ɽʪ ᴇʥʽʤʜʝʨʽʥʽש ʪʝʢʩʪʫʨʘʣʳץ ʧʨʦʬʠʣʜʝʨʽʥʝ ʞװʨʛʽʟʽʣʛʝʥ ʪʘʣʜʘʫ ʙʦʡʳʥʰʘ ᴇʩʽʤʜʽʢ 

ʤʘʡʳ ʝʪʪʽש ʪʝʢʩʪʫʨʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ʝʢʽʥʰʽ ʜᴅʨʝʞʝʣʽ ʩʳסʳʣʫסʘ ʪᴇʟʽʤʜʽʣʽʛʽ 25 ʅ-

ʥʘʥ (ʩʠʳʨ ʤʘʡʳʥʳש ʙʘץʳʣʘʫ װʣʛʽʩʽ) 45 ʅ-סʘ ʜʝʡʽʥ (ʢʘʥʦʣ ʤʘʡʳ) װʣʢʝʥ ᴅʩʝʨʽʥ 

ʢᴇʨʩʝʪʪʽ. ʈʘʧʩ ʤʘʡʳʥ ץʦʣʜʘʥסʘʥ ʢʝʟʜʝ ʝʪ ᴇʥʽʤʽʥʽװ שʡʣʝʩʽʤʜʽʣʽʛʽ ʩʠʳʨ ʤʘʡʳʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ 46 %-סʘ ʘʨʪʘʜʳ. 

ɾʝʣʝ ʪװʨʽʥʜʝʛʽ ʝʤʝʩ ʤʘʡ ᴇʥʽʤʜʝʨʛʝ ץʘʨʘסʘʥʜʘ ʦʨʛʘʥʦʛʝʣʴʜʝʨʜʽ ʝʪʪʝʥ 

ʞʘʩʘʣסʘʥ ʞʘʨʪʳʣʘʡ ʬʘʙʨʠʢʘʪʪʘʨʳʥʜʘ ץʦʣʜʘʥʫ װʣʢʝʥ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨסʘ ʠʝ, ʘʣ 

ʩʠʳʨ ʤʘʡʳʥʘʥ ʞʘʩʘʣסʘʥ ᴇʥʽʤʜʝʨʜʽץ שʘʪʪʳʣʳסʳ ʤʝʥ װʡʣʝʩʽʤʜʽʣʽʛʽʥʜʝ װʣʢʝʥ 

ʘʡʳʨʤʘʰʳʣʳץ ʙʘʡץʘʣʤʘʡʜʳ. ʉʠʳʨ ʤʘʡʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʞʝʣʝ ʞᴅʥʝ 

ʛʝʣʴʪᴅʨʽʟʜʽ ʤʘʡʜʘ ʤʘʡ ʛʣʦʙʫʣʘʣʘʨʳʥʳש ʤᴇʣʰʝʨʽ ʘʟʘʷʜʳ. ʈʘʧʩ ʤʘʡʳʥʜʘ ʤʘʡ 

ʛʣʦʙʫʣʘʣʘʨʳ 25 ʤʢʤ-ʜʝʥ ʞʦסʘʨʳ ʙʦʣʤʘʜʳ, ʘʣ ʛʝʣʴʪᴅʨʽʟʜʽ ʤʘʡʜʘסʳ ʤʘʡ 

ʛʣʦʙʫʣʘʣʘʨʳʥʳ66 ש %-ʳ 20 ʤʢʤ-ʛʝ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʛʝʥʽ ʙʘʡץʘʣʜ .r ʆʩʳʣʘʡʰʘ, 

ʤʘʡʣʳ ʛʣʦʙʫʣʘʣʘʨʜʳש ʤᴇʣʰʝʨʽ ʘʟʘʡסʘʥ ʢʝʟʜʝ ʦʣʘʨʜʳש ʙʝʪʢʽ ʘʣʘשʜʘʨʳʥʳש 

 ʘʤʪʘʤʘʩʳʟץ ʪʳץʣʢʝʥ ʘʫʤʘװ ʰʽʥװ ʘʜʛʝʟʠʷʩʳ שʫʳʟʜʳץʣ ʘײʘʣʘʜʳ, ʙץʘʶʳ ʙʘʡסʣײ

ʝʪʝʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ ᴇʥʽʤʥʽץ שʘʪʪʳʣʳסʳʥ ʘʨʪʪʳʨʘʜ  r[64]. 

 שʘ ʰʝʰʽʤʜʝʨʽʥʽשʞʘ שʳʪʪʘ ʝʪ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʤʘʡʜʳ ʘʣʤʘʩʪʳʨʫʜʳץʘʟʽʨʛʽ ʫʘפ

ʙʽʨʽ - ʊʄפ ʤʝʥ ץʘʥʳץץʘʥ ʤʘʡʣʘʨʜʳװ שʣʝʩʽʥ ʘʟʘʡʪʫ װʰʽʥ ʦʣʝʦʛʝʣʴʜʝʨʜʽ 

 .ʦʣʜʘʥʫץ (ʤʘʡʣʘʨʜʳ ץʘʤʜʳסʪʘ ץʨʳʣʳʤʜʳײץ)

ʆʣʝʦʛʝʣʴʜʝʨ ײץʨʳʣʳʤʜʳץ ʪװʟʛʽʰʪʝʨʜʽש (ʙʘʣʘʫʳʟʜʘʨ, ʩʦʨʙʠʪʘʥ ʵʬʠʨʣʝʨʽ, 

ʬʦʩʬʦʣʠʧʠʜʪʝʨ, ʤʦʥʦʛʣʠʮʝʨʠʜʪʝʨ ʞᴅʥʝ ʪ.ʙ.) ʪʘסʘʤʜʳץ ʤʘʡʣʘʨʜʘ ᴇʟʽʥ-ᴇʟʽ 

 ʞᴅʥʝ פʘʩʳʥʜʘ ʊʄץʘʨ שʟʽʣʝʜʽ, ʩʦʥʳװʥᴅʪʠʞʝʩʽʥʜʝ ʪ שʘʙʽʣʝʪʽʥʽץ ʡʳʤʜʘʩʪʳʨʫײ

 ʳʣʳץʦʣʜʘʥʙʘʫ ʘʨץ ʳʣʜʘʨʳ ʙʘʨ ʪʨʠʛʣʠʮʝʨʠʜʪʝʨʜʽץʳʰץ ʘʥ ʤʘʡץץʘʥʳץ
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 ʡʽʥʜʝװʘʪʪʳ ʢץ ʤʘʡʣʘʨ ʙᴇʣʤʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʞʘʨʪʳʣʘʡ ץʡʳײʘʥ ʩסʧʘץʘʥʳץ

 .ʘʙʽʣʝʪʽʥʝ ʠʝ ʙʦʣʘʜʳ [65]ץ ʘʣʫץ

ʄײʥʜʘʡ ʞװʡʝʣʝʨʜʽ ʙᴅʩʝʢʝʣʝʩ ʙʘʡʣʘʥʳʩʪʳʨʫʰʳ ʤʦʣʝʢʫʣʘʣʘʨ ʘʨץʳʣʳ 

ʘסʟʘʜʘסʳ ץʘʥʳץץʘʥ ʤʘʡʣʘʨ ʤʝʥ ʞʦסʘʨʳ ʭʦʣʝʩʪʝʨʠʥ ʜʝשʛʝʡʽʥ ʪᴇʤʝʥʜʝʪʫ װʰʽʥ 

ʪʘסʘʤʜʳץ ʤʘʡʣʘʨ ʤʝʥ ײץʨʳʣʳʤʜʘʨʜʳש ᴅʨʪװʨʣʽ ʚʘʨʠʘʮʠʷʣʘʨʳʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ 

ʙʝʡʽʤʜʝʫʛʝ ʙʦʣʘʜʳ ʥʝʤʝʩʝ ʘʩ ץʦʨʳʪʫ ʞʦʣʳʥʜʘ ʩʽשʝʪʽʥ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ 

 .ʪʘʩʳʤʘʣʜʘʫʰʳʩʳ ʨʝʪʽʥʜʝ ᴅʨʝʢʝʪ ʝʪʝʜʽ [66] שʦʩʳʣʳʩʪʘʨʜʳץ

 שᴇʥʽʤʜʝʨʽʥʽ ץʪʘʤʘ שʘʩʠʝʪʪʝʨʽʥʝ, ʦʣʘʨʜʳץ שʳʪʪʘ ʦʣʝʦʛʝʣʴʜʝʨʜʽץʘʟʽʨʛʽ ʫʘפ

 ᴇʥʽʤʜʝʨʽʥ ץʳ ʪʘʤʘסʨʘʤʳʥʜʘײץ שʨʘʤʳʥʘ ʝʥʫʽʥʝ ʞᴅʥʝ ʦʣʝʦʛʝʣʴʜʝʨ ʤʝʥ ʦʣʘʨʜʳײץ

ʪײʪʳʥʫʜʳש ʘʜʘʤʥʳש ʞʘʣʧʳ ʤʝʪʘʙʦʣʠʢʘʣʳץ ʜʝʥʩʘʫʣʳסʳʥʘ ᴅʩʝʨʽʥ ʤʦʜʝʣʴʜʝʫʛʝ 

 .ʨʛʽʟʽʣʫʜʝ (ʩʫʨʝʪ 4)װʘʪʳʩʪʳ ʙʝʣʩʝʥʜʽ ʟʝʨʪʪʝʫʣʝʨ ʞץ

 

 

 

 

 

 

 

 

 

  
 

ʉʫʨʝʪ 4 ï ײפʨʘʤʳʥʜʘ ᴅʨʪװʨʣʽ ʢʦʤʧʦʥʝʥʪʪʽʢ ʦʣʝʦʛʝʣʴʜʝʨ ץʦʩʳʣסʘʥ ʪʘʤʘץ 

ᴇʥʽʤʜʝʨʽ 

 

 ʉʦסשʳ ʞʳʣʜʘʨʜʘסʳ ʟʝʨʪʪʝʫʣʝʨ ʧʠʨʦʞʥʳʡʣʘʨ ʤʝʥ ʛʘʤʙʫʨʛʝʨʣʝʨ, 

ʰײʞʳץʪʘʨ, ʘʰʳʪʳʣסʘʥ ʰײʞʳץʪʘʨ ʤʝʥ ʙʘʫʳʨ ʧʘʰʪʝʪʪʝʨʽ ʩʠʷץʪʳ ᴅʨʪװʨʣʽ ʝʪ 

ᴇʥʽʤʜʝʨʽʥʜʝ ʦʣʝʦʛʝʣʴ ʞװʡʝʣʝʨʽʥ ץʦʣʜʘʥʫʜʳש ʳץʪʠʤʘʣ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ 

 ʙʽʨʽ - ᴇʩʽʤʜʽʢ שʧʝʨʩʧʝʢʪʠʚʪʽ ᴅʜʽʩʪʝʨʽʥʽ שʝ שʨʳʣʳʤʜʘʫʜʳײץ ʘʨʘʩʪʳʨʜʳ. ʄʘʡʜʳץ

ʤʘʡʳʥ ʪʽʢʝʣʝʡ ץʦʩʫ ʘʨץʳʣʳ ʢʨʠʩʪʘʣʜʳ ʙᴇʣʰʝʢʪʝʨ (ʤʦʥʦʘʮʠʣʛʣʠʮʝʨʠʥʜʝʨ, ʤʘʡ 

 + ʨʳʣʳʤʜʘʨ (ɓ-ʩʠʪʦʩʪʝʨʦʣײץ ץʳʣʜʘʨʳ ʞᴅʥʝ ʙʘʣʘʫʳʟ), ʩʫʧʨʘʤʦʣʝʢʫʣʘʣʳץʳʰץ

ʦʨʠʟʘʥʦʣ, ʣʝʮʠʪʠʥ + ʪʦʢʦʬʝʨʦʣ) ʞᴅʥʝ ʧʦʣʠʤʝʨʣʽ ץʦʩʳʣʳʩʪʘʨ (ʵʪʠʣ ʮʝʣʣʶʣʦʟʘ) 

ʘʨץʳʣʳ ʦʨʛʘʥʦʛʝʣʜʝʫ [67]. 

 ʆʨʛʘʥʦʛʝʣʜʝʫʰʽʰʪʝʨ ʤʘʡʜʳ ʪᴇʤʝʥ ʢʦʥʮʝʥʪʨʘʮʠʷʜʘ ʜʘ ʪײʨʘץʪʘʥʜʳʨʘʪʳʥ 

ʞᴅʥʝ ʦʣʝʦʛʝʣʴʜʝʨʛʝ ʩᴅʡʢʝʩ ץʘʪʪʳʣʳץʪʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʢʨʠʩʪʘʣʜʳ 

ʪʨʠʘʮʠʣʛʣʠʮʝʨʠʥ ʞʝʣʽʣʝʨʽʥ ײץʨʘ ʘʣʘʜʳ. ɹײʣ ʝʨʝʢʰʝʣʽʢ ʦʣʘʨʜʳ ʝʪ ᴇʥʽʤʜʝʨʽʥʜʝ 

 ʳʟʜʳ ʘʩʧʝʢʪ ï ʦʨʛʘʥʦʛʝʣʜʝʫʽʰʪʝʨʜʽשʳ ʙʽʨ ʤʘסʽʣʜʝʪʝʜʽ [68]. ʊʘשʦʣʜʘʥʫʜʳ ʞʝץ

ʪʘשʜʘʫ ᴇʥʽʤʥʽש ʩʦסשʳ ץʘʩʠʝʪʪʝʨʽʥʝ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʝʜʽ. 

 ʂʝʨʽʩʽʥʰʝ, ʧʦʣʠʤʝʨʣʽ ʦʨʛʘʥʦʛʝʣʜʝʫʽʰʪʝʨ ʦʩʳ ʤʘסʳʥʘʜʘ װʣʢʝʥ 

ʧʦʪʝʥʮʠʘʣʜʳ ʢᴇʨʩʝʪʝʜʽ, ᴇʡʪʢʝʥʽ ʦʣʘʨʜʳש ʢᴇʧʰʽʣʽʛʽ ʪʘסʘʤʜʳץ ʞᴅʥʝ ʘʨʟʘʥ ʙʦʣʳʧ 

ʢʝʣʝʜʽ. ʆʩʳʣʘʡʰʘ, ʄʘʨʘʥʛʦʥʠ ʪʦʙʳ ʝʪ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʤʘʡʣʘʨʜʳ ײץʨʳʣʳʤʜʘʫ 

 ʣ ʧʦʣʠʤʝʨײʰʽʥ ʵʪʠʣʮʝʣʣʶʣʦʟʘʥʳ ʢᴇʧ ʟʝʨʪʪʝʜʽ [69,70,71]. ɹʘʪʳʩ ʝʣʜʝʨʽʥʜʝ ʙװ

ʙʘʩץʘ ʙʠʦʧʦʣʠʤʝʨʣʝʨ (ʢʩʘʥʪʘʥ ʩʘסʳʟʳ, ʘʢʘʮʠʷ ʩʘסʳʟʳ, 

 ,ʳh (ʙʘʣʘʫʳʟץʨʳʣʳʤʜʘʪײפ

ʤʦʥʦʛʣʠʮʝʨʠʜ ʞᴅʥʝ ʪ.ʙ.) 

ᴆʩʽʤʜʽʢ ʤʘʡʳ 

ʆʣʝʦʛʝʣʴ 

ɽʪ ᴇʥʽʤʜʝʨʽ ʄʘʡ ʞᴅʥʝ ʩװʪ ᴇʥʽʤʜʝʨʽ ʂʦʥʜʠʪʝʨʣʽʢ ʞᴅʥʝ ʥʘʥ-

ʪʦץʘʰ ᴇʥʽʤʜʝʨʽ 
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ʛʠʜʨʦʢʩʠʧʨʦʧʠʣʤʝʪʠʣʮʝʣʣʶʣʦʟʘ, ʤʝʪʠʣʮʝʣʣʶʣʦʟʘ, ʛʫʘʨ ʩʘסʳʟʳ ʞᴅʥʝ ʪ.ʙ.) 

ʩʠʷץʪʳ ʪʘסʘʤʜʘʨʜʘ ʪʽʢʝʣʝʡ ץʦʣʜʘʥʫסʘ ʨץײʩʘʪ ʝʪʽʣʛʝʥ. 

ᴆʩʽʤʜʽʢ ʤʘʡʣʘʨʳ ʤʝʥ ʞʘʥʫʘʨʣʘʨ ʤʘʡʣʘʨʳ ʜʘʡʳʥ ᴇʥʽʤʥʽײץ שʨʳʣʳʤʳʥ 

 ʘʩʠʝʪʪʝʨʽʥץ ץʪʳʥʫʰʳʣʳײʪ שʪʘʥ, ᴇʥʽʤʥʽץʦʩʘʪʳʥʜʳץ ʣʝʩװ ʣʢʝʥװ ʘסʘʣʳʧʪʘʩʪʳʨʫץ

ʩʘץʪʘʡ ʦʪʳʨʳʧ, ʦʣʘʨʜʳ ʪʦʣʳסʳʤʝʥ ʘʫʳʩʪʳʨʫ ץʠʳʥסʘ ʩʦסʘʜʳ. ɸʣʘʡʜʘ, 

ʦʣʝʦʛʝʣʴʜʝʨʜʽײץ שʨʳʣʳʤʜʳץ ʞᴅʥʝ ʨʝʦʣʦʛʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ץʘʪʪʳ ʤʘʡʜʳש 

 שᴇʥʽʤʜʝʨʽʥʽ ץʘʨʘʤʘʩʪʘʥ, ʦʣʘʨʜʳ ʪʘʤʘץ ʩʘʩ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝʥ ʝʨʝʢʰʝʣʝʥʝʪʽʥʽʥʝץײ

ʨʝʮʝʧʪʫʨʘʩʳʥʘ ʝʥʛʽʟʛʝʥ ʢʝʟʜʝ ʜᴅʩʪװʨʣʽ ᴇʥʽʤʜʝʨʤʝʥ ʩʘʣʳʩʪʳʨʫסʘ ʙʦʣʘʪʳʥ ʜʘʡʳʥ 

ᴇʥʽʤʜʝʨʜʽ ʘʣʫסʘ ʙʦʣʘʜʳ. 

ʆʣʝʦʛʝʣʴʜʝʨʜʽ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥʽײץ שʨʘʤʳʥʘ ʝʥʛʽʟʛʝʥ ʢʝʟʜʝ ʤʘʡʜʳש 

ʬʫʥʢʮʠʷʣʘʨʳ ʪʘסʘʤʥʳש ʪװʨʽʥʝ, ʜᴅʣʽʨʝʢ ʘʡʪץʘʥʜʘ ײץʨʘʤʳ ʤʝʥ ץʘʩʠʝʪʪʝʨʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ ʝʩʢʝʨʫ ץʘʞʝʪ. ʄʳʩʘʣʳ, ʥʘʥ ᴇʥʽʤʜʝʨʽʥʽײץ שʨʘʤʳʥʜʘ ʤʘʡ 

 ʪʳץʪʳץʤʩʘײʳʪ ʞץʫʘ ץʟʘײ ,ʘʪʳʩʘʜʳ (ʘʵʨʘʮʠʷץ ʘסʘʣʳʧʪʘʩʪʳʨʫץ ʨʳʣʳʤʜʳײץ

ʩʘץʪʘʫ, ʵʤʫʣʴʩʠʷ ʞᴅʥʝ ʳʣסʘʣʜʳ ʩʘץʪʘʫ) [72], ʰײʞʳץʪʘʨסʘ ʪװʩ, ʜᴅʤ, ʰʳʨʳʥʜʳʣʳץ 

ʙʝʨʝʜʽ, ʨʝʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ץʘʣʳʧʪʘʩʪʳʨʫסʘ 

 .ʘʪʳʩʘʜʳ [73]ץ

ɽʪ ᴇʥʽʤʜʝʨʽʥʽש ʪʝʭʥʦʣʦʛʠʷʩʳʥʜʘ ᴅʨ ʪװʨʣʽ ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨʳ ʤʝʥ 

 ʤʘʡ שʦʩʫ ʜʘʡʳʥ ᴇʥʽʤʥʽץ ʘסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʦʣʝʦʛʝʣʴʜʝʨʜʽ ʨʝʮʝʧʪʫʨʘסʨʳʣʳʤʜʘʨײץ

 ʞᴅʥʝ ץʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳװʧʨʦʬʠʣʽʥ ᴇʟʛʝʨʪʫʛʝ ʤ שʳʣʳʥʳץʳʰץ

ʨʝʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʤʝʥ ʪʦʪʳסʫסʘ ʪᴇʟʽʤʜʽʣʽʛʽ ᴇʟʛʝʨʝʜʽ. ɹʘץʳʣʘʫ 

ᴇʥʽʤʽʥʜʝʛʽ ʞʘʣʧʳ ʤʘʡʜʳ50% ש - ʥʘ ʜʝʡʽʥ (ʙʦʣʦʥʴʷ ʰײʞʳץʪʘʨʳ) ʦʣʝʦʛʝʣʴʛʝ 

ʘʣʤʘʩʪʳʨʫ [74,75] ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʧʨʦʬʠʣʽʥ ʞʘץʩʘʨʪʘʜʳ ʞᴅʥʝ ʜᴅʩʪװʨʣʽ 

ᴇʥʽʤʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ײץʨʳʣʳʤʳ ʤʝʥ ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש 

ᴇʟʛʝʨʫʽʥʝ ᴅʢʝʣʤʝʡʜʽ. 

ʌʨʘʥʢʬʫʨʪ ʰײʞʳץʪʘʨʳʥʳײץ שʨʘʤʳʥʘ ʦʣʝʦʛʝʣʴʜʝʨʜʽ ʝʥʛʽʟʫ ʙʘʩʪʘʧץʳ 

ᴇʥʽʤʤʝʥ ʩʘʣʳʩʪʳʨʫסʘ ʙʦʣʘʪʳʥ ײץʨʳʣʳʤʳ ʤʝʥ ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

ʙʦʡʳʥʰʘ ʜʘʡʳʥ ᴇʥʽʤʜʽ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦʣʝʦʛʝʣʴʜʝ 

ʟʳסʳʨ ʤʘʡʳʥ ץʦʣʜʘʥסʘʥ ʢʝʟʜʝ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʧʨʦʬʠʣʽ ʞʘץʩʘʨʘʜʳ, ʙʽʨʘץ 

ʜʘʡʳʥ ʰײʞʳץʪʘʨ ʩʘʨʳ ʨʝשʢʢʝ ʠʝ ʙʦʣʘʜʳ. ʉʦʷ ʤʘʡʳ ʤʝʥ ʢװʨʽʰ ʢʝʙʝʛʽʥʽש 

ʙʘʣʘʫʳʟʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʦʣʝʦʛʝʣʴʜʽ ץʦʣʜʘʥסʘʥ ʞʘסʜʘʡʜʘ ʜᴅʤʜʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨ 

ʪᴇʤʝʥʜʝʡʜʽ, ʙײʣ ʪײʪʳʥʫʰʳʣʘʨʜʳש ʙʘסʘʣʘʫʳʥʘ ʪʝʨʽʩ ᴅʩʝʨ ʝʪʝʜʽ. ʐʠʢʽ ʢʝʧʪʽʨʽʣʛʝʥ 

ʰײʞʳײץ ץʨʘʤʳʥʜʘסʳ ʤʘʡʜʳ ʦʣʝʦʛʝʣʴʛʝ (ɔ-ʦʨʠʟʘʥʦʣ ʤʝʥ ɓ-ʩʠʪʦʩʪʝʨʦʣ 

 ʘʥʜʘסʳʨ ʤʘʡʳ) ʘʣʤʘʩʪʳʨסʘʥ ʟʳסʨʳʣʳʤʜʘʣײץ ʦʩʧʘʩʳʤʝʥ ʥʝʤʝʩʝ ʙʘʣʘʫʳʟʙʝʥץ

ʢʝʧʪʽʨʫ ʢʝʟʽʥʜʝ ʞװʨʝʪʽʥ ʧʨʦʮʝʩʪʝʨʜʝʥ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ᴇʟʛʝʨʽʩʪʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ 

ʙʘʩʪʘʧץʳ ᴇʥʽʤʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʪᴇʤʝʥʜʝʛʝʥ 

 ʨʘʤʳʥʘ ʝʥʛʽʟʫʜʝʛʽײץ שʘʪʪʳ ᴇʥʽʤ ʘʣʳʥʘʜʳ. ʆʣʝʦʛʝʣʴʜʝʨʜʽ ʝʪ ᴇʥʽʤʜʝʨʽʥʽץ

ʢʝʤʰʽʣʽʢʪʝʨʜʽש ʙʽʨʽ - ʣʠʧʠʜʪʝʨʜʽש ʪʦʪʳסʫ ʧʨʦʮʝʩʽ, ʪʦʪʳסʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʘץʳʣʘʫ 

ᴇʥʽʤʽʥʝ ץʘʨʘסʘʥʜʘ ʞʦסʘʨʳ, ʙʽʨʘץ ʧʨʦʮʝʩʩ ʙʘץʳʣʘʫ װʣʛʽʣʝʨʽʥʜʝʛʽʜʝʡ ʜʠʥʘʤʠʢʘʤʝʥ 

ʞװʨʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʘʩʧʘʟʜʳץ ʝʪ ᴇʥʽʤʜʝʨʽʥʽײץ שʨʘʤʳʥʜʘסʳ ʦʣʝʦʛʝʣʴʛʝ 

(ʙʘʣʘʫʳʟʙʝʥ ײץʨʳʣʳʤʜʘʣסʘʥ ʢװʥʞʽʪ ʤʘʡʳ) ʞʘʥʫʘʨ ʤʘʡʳʥʳ50% ש - ʥʘ ʜʝʡʽʥ 

ʘʣʤʘʩʪʳʨʫ ʜʘʡʳʥ ᴇʥʽʤʜʝʨʜʽש ʪʦʪʳסʫ ʪײʨʘץʪʳʣʳסʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ᴇʟʛʝʨʫʽʥʝ 

ᴅʢʝʣʤʝʜ.̔ ɿʝʨʪʪʝʫʜʝ ʪʦʪʳסʫ ʧʨʦʮʝʩʪʝʨʽʥ ʙᴅʩʝשʜʝʪʫ װʰʽʥ ʝʪ ᴇʥʽʤʜʝʨʽʥʽש 
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 שʣ ʣʠʧʠʜʪʝʨʜʽײʳ ʦʣʝʦʛʝʣʴʜʝʨ ʨʝʮʝʧʪʫʨʘʩʳʥʘ ʢʫʨʢʫʤʠʥ ʝʥʛʽʟʽʣʜʽ, ʙסʨʘʤʳʥʜʘײץ

ʪʦʪʳסʫ ʞʳʣʜʘʤʜʳסʳʥ ʪᴇʤʝʥʜʝʪʝʜʽ [76,77,78,79,80,81]. 

ɹײʣ ʟʝʨʪʪʝʫʣʝʨ ץʘʟʽʨ ʙʘʩʪʘʧץʳ ʢʝʟʝשʜʝ, ʙʽʨʘץ ʦʣʘʨʜʳש ʥᴅʪʠʞʝʣʝʨʽ ץʘʟʽʨʜʽש 

ᴇʟʽʥʜʝ ʦʣʝʦʛʝʣʴʜʝʨʜʽש ʪʘסʘʤʜʳץ ʠʥʛʨʝʜʠʝʥʪ ʨʝʪʽʥʜʝʛʽ װʣʢʝʥ ᴅʣʝʫʝʪʽʥ ʢᴇʨʩʝʪʝʜʽ. 

 ʜʘʡʳʥʜʘ ʞᴅʥʝסʘ in vitro ʞʘסʟʘסʘ שʪʳʥʫʜʳײʳʪʪʘ ʦʣʝʦʛʝʣʴʜʽ ʪץʘʟʽʨʛʽ ʫʘפ

invivo ʞʘסʜʘʡʳʥʜʘ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞʘʥʫʘʨʣʘʨסʘ, ʩʦʥʜʘʡ-ʘץ ʢʣʠʥʠʢʘʣʳץ 

ʟʝʨʪʪʝʫʣʝʨʛʝ ᴅʩʝʨʽ ʪʫʨʘʣʳ ʙʽʨץʘʪʘʨ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʽʣʜʽ. ʃʠʧʠʜʪʝʨʜʽש 

 ʢʝʰʝʥʽ ʙʦʣʳʧ שʧʨʦʮʝʩʪʝʨʜʽ ץʞᴅʥʝ ʬʠʟʠʦʣʦʛʠʷʣʳ ץʦʨʳʪʳʣʫʳ - ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ

ʪʘʙʳʣʘʜʳ. ɹʠʦʬʠʟʠʢʘ ʪײʨסʳʩʳʥʘʥ ʙײʣ ʘʩץʘʟʘʥ-ʽʰʝʢ ʦʨʪʘʩʳʥʘ ʪʘʤʘץ ʝʥʽʧ 

ʳʜʳʨʘʧ, ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨ ʩʽשʛʝʥ ʢʝʟʜʝ װʥʝʤʽ ᴇʟʛʝʨʽʧ ʦʪʳʨʘʪʳʥ ʜʠʥʘʤʠʢʘʣʳץ 

ʧʨʦʮʝʩʩ. ʆʣʝʦʛʝʣʴʜʽ ʪײʪʳʥʫʜʳש ʞʘʥʫʘʨʣʘʨ ʘסʟʘʩʳʥʘ ʞʘʣʧʳ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫʜʝ 

ʛʠʧʦʣʠʧʠʜʝʤʠʷʣʳץ ʞᴅʥʝ ʛʠʧʦʭʦʣʝʩʪʝʨʠʥʝʤʠʷʣʳץ ᴅʩʝʨʣʝʨ ʘʥʳץʪʘʣʜʳ. ʂװʨʽʰ 

ʢʝʙʝʛʽʥʽש ʤʘʡʳ ʤʝʥ ʙʘʣʘʫʳʟʳʥʜʘ ʥʝʛʽʟʜʝʣʛʝʥ ʦʣʝʦʛʝʣʴʜʽ ʪײʪʳʥסʘʥ 

ʝʛʝʫײץʡʨʳץʪʘʨʜʳש ʤʘʡ ʪʽʥʽʥʽש, ʩʘʨrʩʫ ʤʝʥ ʙʘʫʳʨʜʘסʳ ʪʨʠʛʣʠʮʝʨʠʜʪʝʨʜʽ30% ש - 

 שʘʣʜʳ. ɾʘʥʫʘʨʣʘʨʜʳץʘʟʘʶʳ ʙʘʡ שʳ ʞʘʣʧʳ ʭʦʣʝʩʪʝʨʠʥʥʽסʘ ʞᴅʥʝ ʙʘʫʳʨʜʘס

 שʳʥʳʥʳסʩʘʩ ʪᴇʤʝʥʜʝʫʽ (ɺʠʩʪʘʨ ʘץײ שʛʝʡʽʥʽשʳ ʭʦʣʝʩʪʝʨʠʥ ʜʝסʘʥʜʘץ

ʝʛʝʫײץʡʨʳץʪʘʨʳ) ʧʘʣʴʤʘ ʩʪʝʘʨʠʥʽ ʤʝʥ ʮʝʪʠʣʣʘʫʨʘʪ ʥʝʤʝʩʝ ʮʝʪʠʣʢʘʧʨʠʣʘʪ ʞᴅʥʝ 

ʢװʨʽʰ ʢʝʙʝʛʽ ʤʘʡʳ ʤʝʥ ʟʳסʳʨ ʤʘʡʳʥʳץ שʦʩʧʘʩʳʥʳש ʥʝʛʽʟʽʥʜʝʛʽ ʦʣʝʦʛʝʣʴʜʝʨʜʽ 

ʪײʪʳʥʫʜʳש ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫʜʝ ʘʥʳץʪʘʣʜʳ. ʂʦʢʦʩ ʤʘʡʳ ʤʝʥ ʵʪʠʣ ʮʝʣʣʶʣʦʟʘʩʳʥʘ 

ʥʝʛʽʟʜʝʣʛʝʥ ʦʣʝʦʛʝʣʴʜʽ ʪײʪʳʥʫʜʳש ʨʘʥʜʦʤʠʟʘʮʠʷʣʘʥסʘʥ ʙʘץʳʣʘʥʘʪʳʥ ʢʨʦʩʩ-

ʢʣʠʥʠʢʘʣʳץ ʩʳʥʘסʳ ʦʣʝʦʛʝʣʴʤʝʥ ʪʘʤʘץʪʘʥסʘʥʥʘʥ ʢʝʡʽʥ ץʘʥʜʘסʳ 

ʪʨʠʛʣʠʮʝʨʠʜʪʝʨʜʽש ʜʝשʛʝʡʽ ʢᴅʜʽʤʛʽ ʢʦʢʦʩ ʤʘʡʳʥ ʪײʪʳʥʘʪʳʥʜʘʨסʘ ץʘʨʘסʘʥʜʘ 

ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥ ʝʢʝʥʽʥ ʘʥʳץʪʘʜʳ. ʆʣʝʦʛʝʣʴʜʝʨ ʤʝʥ ʦʣʘʨʜʳש ʞʝʢʝ 

ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ ʪײʪʳʥʫʜʳ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ ʣʠʧʠʜʪʝʨʜʽץ שʦʨʳʪʳʣʫʳʥʳש 

ʪᴇʤʝʥʜʝʫʽʥʽש ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʳ ʦʣʝʦʛʝʣʴʜʝʨʜʽש ʢʨʠʩʪʘʣʜʳץ ʞʝʣʽʩʽʥʽײץ שʨʳʣʳʤʳ 

ʝʢʝʥʽʥ ʘʥʳץʪʘʜʳ, ʥᴅʪʠʞʝʣʝʨ invitro ʞʘסʜʘʡʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨʛʝ ʩᴅʡʢʝʩ 

ʢʝʣʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, in vitro ʟʝʨʪʪʝʫʣʝʨʜʝ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʜʳש, 

ʘʪʘʧ ʘʡʪץʘʥʜʘ ʢʫʨʢʫʤʠʥʦʠʜʪʘʨʜʳש ʙʠʦʞʝʪʽʤʜʽʣʽʛʽ ʦʣʝʦʛʝʣʴʜʽש ʙʝʨʽʢʪʽʛʽʥʝ ʝʤʝʩ, 

 ʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʜʳ. ʆʣʝʦʛʝʣʴʜʝʨʜʽװʪ שʟʛʽʰʪʽװʨʳʣʳʤ ʪײץ ʦʣʜʘʥʳʣʘʪʳʥץ

ʪײʪʳʥʫ ʢʝʟʽʥʜʝ ʣʠʧʦʣʠʟ ʞʳʣʜʘʤʜʳסʳʥʳש ʪᴇʤʝʥʜʝʫʽ ʣʠʧʠʜʪʝʨʜʽץ שʦʨʳʪʳʣʫʳ 

ʙʘץʳʣʘʥʘʪʳʥ ʦʣʝʦʛʝʣʴʜʝʨʜʽ ᴅʟʽʨʣʝʫʜʝ ʞᴅʥʝ ץʦʩʳʣסʘʥ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ 

ʟʘʪʪʘʨʜʳש ʙʠʦʞʝʪʽʤʜʽʣʽʛʽʥ ʙʘץʳʣʘʫ װʰʽʥ ʤʘשʳʟʜʳ [82,83,84,85,86,87,88,89,90]. 

ʆʩʳʣʘʡʰʘ, ᴅʜʝʙʠʝʪʪʝʨʜʽ ʪʘʣʜʘʫ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʦʣʝʦʛʝʣʴʜʝʨʜʽש 

 שʦʩʳʣʫʳʥʘ, ʦʣʝʦʛʝʣʴʜʝʨ ʤʝʥ ʦʣʘʨʜʳץ ʘסʘʤסʪʘ שʘʩʠʝʪʪʝʨʽʥʝ, ʦʣʘʨʜʳץ

 ץʞʘʣʧʳ ʤʝʪʘʙʦʣʠʢʘʣʳ שʘʜʘʤʥʳ שʪʳʥʫʜʳײᴇʥʽʤʜʝʨʽʥ ʪ ץʳ ʪʘʤʘסʨʘʤʳʥʜʘײץ

ʜʝʥʩʘʫʣʳסʳʥʘ ᴅʩʝʨʽʥ ʤʦʜʝʣʴʜʝʫʛʝ ץʘʪʳʩʪʳ ʙʝʣʩʝʥʜʽ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʽʣʽʧ 

ʞʘʪץʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʟʝʨʪʪʝʫʣʝʨ ץʘʟʽʨ ʙʘʩʪʘʧץʳ ʢʝʟʝשʜʝ, ʙʽʨʘץ ʦʣʘʨʜʳש 

ʥᴅʪʠʞʝʣʝʨʽ ץʘʟʽʨʜʽש ᴇʟʽʥʜʝ ʦʣʝʦʛʝʣʴʜʝʨʜʽש ʪʘסʘʤʜʳץ ʠʥʛʨʝʜʠʝʥʪ ʨʝʪʽʥʜʝʛʽ װʣʢʝʥ 

ᴅʣʝʫʝʪʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ɽʪ ᴇʥʽʤʜʝʨʽ ʤʝʥ ʰײʞʳץʪʘʨʜʳש ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʪʘסʘʤʜʳץ ץʘʩʠʝʪʪʝʨʽ 

ʤʝʥ ʧʨʦʬʠʣʽʥ ʞʘץʩʘʨʪʫ ʤʘץʩʘʪʳʥʜʘ ʦʣʝʦʛʝʣʴʜʝʨ ʨʘʧʩ, ʩʦʷ ʥʝʤʝʩʝ ʟʳסʳʨ ʤʘʡʣʘʨʳ 

ʤʝʥ 10 % ʵʪʠʣʮʝʣʣʶʣʦʟʘʜʘʥ (ᴅʨʪװʨʣʽ ʤʦʣʝʢʫʣʘʣʳץ ʩʘʣʤʘץ ʧʝʥ ʪײʪץʳʨʣʳץ, EC10, 

EC45 ʞᴅʥʝ EC100) ʞʘʩʘʣסʘʥ. ɾʘʩʘʣסʘʥ ʛʝʣʴʜʝʨ ʧʘʡʜʘʣʘʥʳʣסʘʥ ᴇʩʽʤʜʽʢ ʤʘʡʳʥʳש 
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ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥ ʩʘץʪʘʧ, ʪʘʤʘײץ ץʨʘʤʳʥʜʘסʳ ץʘʥʳץץʘʥ ʤʘʡʣʘʨʜʳ 

ʘʣʤʘʩʪʳʨʫסʘ ʞʘʨʘʤʜʳ, ײץʨʳʣʳʤʜʘʣסʘʥ ʤʘʪʝʨʠʘʣסʘ ʘʡʥʘʣʜʳʨʘʜʳ. ɸʣʳʥסʘʥ 

ʛʝʣʴʜʽש ʪʦʨʥr rש ʙʝʨʽʢʪʽʛʽ ʧʦʣʠʤʝʨʜʽש ʤʦʣʝʢʫʣʘʣʳץ ʩʘʣʤʘסʳʥʘ, ײץʨʳʣʳʤʜʘʫ 

 ʨʽʥʝװʪ שʤᴇʣʰʝʨʽʥʝ ʞᴅʥʝ ᴇʩʽʤʜʽʢ ʤʘʡʳʥʳ שʦʣʜʘʥʳʣʘʪʳʥ ʵʪʠʣʮʝʣʣʶʣʦʟʘʥʳץ ʰʽʥװ

ʙʘʡʣʘʥʳʩʪʳ. ʐײʞʳץʪʘʨʜʘסʳ ʩʠʳʨ ʝʪʽʥʽש ʤʘʡʳʥ ʦʣʝʦʛʝʣʴʛʝ 100 %-ʳץ 

ʘʣʤʘʩʪʳʨʫʳ ʰײʞʳץʪʳש ʪʝʢʩʪʫʨʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ץײʩʘʩ ʰײʞʳץ ᴇʥʽʤʥʽש ʧʘʡʜʘ 

ʙʦʣʫʳʥʘ ᴅʢʝʣʜʽ. 

ʂʘʥʦʣ ʤʘʡʳ ʛʠʜʨʦʢʩʠʧʨʦʧʠʣʤʝʪʠʣʮʝʣʣʶʣʦʟʘʥʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ 

ʢᴇʙʽʢʪʝʪʝʪʽʥ ʤʘʪʨʠʮʘʣʳץ ʪᴅʩʽʣʤʝʥ, ʢʦʤʧʦʟʠʮʠʷʜʘסʳ ʩʠʳʨ ʝʪʽʥʽש ʤʘʡʳʥ 

ʘʣʤʘʩʪʳʨʫ ʘʨץʳʣʳ ʝʪ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ץʘʥʳץץʘʥ ʤʘʡ ײץʨʘʤʳʥ ʪʦʣʳסʳʤʝʥ ʥʝʤʝʩʝ 

ʽʰʽʥʘʨʘ ʪᴇʤʝʥʜʝʪʫʛʝ ʙʦʣʘʪʳʥʜʳסʳʥ ʙʘסʘʣʘʫʳʤʝʥ ץʦʶʣʘʥʜʳ. ʆʣʝʦʛʝʣʴʜʝʨʜʽש 

ʪʝʢʩʪʫʨʘʣʳץ ץʘʩʠʝʪʪʝʨʽ (ʪʳסʳʟʜʳסʳ ʞᴅʥʝ ʳסʳʩʫ ʞײʤʳʩʳ) ʪʘʣʜʘʥʜʳ ʞᴅʥʝ ʩʠʳʨ 

ʝʪʽ ʤʘʡʳʥʘ ץʘʨʘסʘʥʜʘ ʞʦסʘʨʳ ʤᴅʥʜʝʨ ʘʣʳʥʜʳ. ɼʘʡʳʥ ʦʣʝʦʛʝʣʴʜʝʨʜʝʛʽ 

ʛʠʜʨʦʢʩʠʧʨʦʧʠʣʤʝʪʠʣʮʝʣʣʶʣʦʟʘ ʜʝשʛʝʡʽʥʽש ʞʦסʘʨʳʣʘʫʳʤʝʥ, ʘʣʳʥסʘʥ 

ʤᴅʥʜʝʨʜʽש ʞʦסʘʨʳʣʘʫʳ ʪʝʥʜʝʥʮʠʷʩʳ ʙʘʡץʘʣʜʳ. 50 % ʞᴅʥʝ 100 % 

ʛʠʜʨʦʢʩʠʧʨʦʧʠʣʤʝʪʠʣʮʝʣʣʶʣʦʟʘ ײץʨʘʡʪʳʥ ʦʣʝʦʛʝʣʴʜʝʨʽ ץʦʩʳʣסʘʥ ʝʪ ᴇʥʽʤʜʝʨʜʽש 

ʧʽʩʽʨʫ ʢʝʟʽʥʜʝʛʽ ʩʘʣʤʘץ ʞʦסʘʣʪʫʳ ʝʜᴅʫʽʨ ʘʟʘʡʜʳ. ʉʦʥʜʘʡ-ʘץ ʞײʤʩʘײץ ץʨʳʣʳʤ r

ʪʫʨʘʣʳ ʘʡʪʳʣʜʳ. ʉʝʥʩʦʨʣʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʠʳʨ ʤʘʡʳʥʳ50 ש % ʦʣʝʦʛʝʣʴʛʝ 

ʘʣʤʘʩʪʳʨסʘʥ װʣʛʽʣʝʨʜʽץ שʦʣʘʡʣʳסʳ ʘʥʳץʪʘʣʜʳ. 

ʆʣʝʦʛʝʣʴʜʝʨʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʪʘסʘʤʜʳץ ץʘʩʠʝʪʪʝʨʽʥ ʞʘץʩʘʨʪʫ, ʪʨʘʥʩ 

ʞᴅʥʝ ץʘʥʳץץʘʥ ʤʘʡʣʘʨ ײץʨʘʤʜʘʨʳʥ ʪᴇʤʝʥʜʝʪʫ ʤʘץʩʘʪʳʥʜʘ ʦhʰץʘ ʙʘʫʳʨʳʥʘʥ 

ʞʘʩʘʣסʘʥ ʧʘʰʪʝʪ ײץʨʘʤʳ ץʘʡʪʘ ײץʨʳʣʳʧ ʞʘʩʘʣʜʳ. ʄʦʥʦʩʪʝʘʨʘʪ ʩʦʨʙʠʪʽʥʽש 

ʥʝʤʝʩʝ ʘʨʘ ʙʘʣʘʫʳʟʳʥʳש ʵʪʠʣʮʝʣʣʶʣʦʟʘʩʳ ʤʝʥ ʦʣʝʦʛʝʣʴʜʝʨʽʥ ʤʘʡ 

 ,ʥװʘʥ ʟᴅʡʪסʰʽʥ ʞʘʩʘʣװ ʨʘʤʳʥ ʘʣʫײץ ʘʞʝʪʪʽץ ʝʨʝʢʰʝ ʞᴅʥʝ שʳʣʜʘʨʳʥʳץʳʰץ

ʟʳסʳʨ ʞᴅʥʝ ʙʘʣʳץ ʤʘʡʳʥ ʘʨʘʣʘʩʪʳʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʣʳʥסʘʥ ʣʠʧʠʜʪʽ 

ʢʦʤʧʦʟʠʮʠʷʩʳʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʘʣʳʥʜʳ. ʆʣʝʦʛʝʣʴʜʝʫʜʽש ʘʨץʘʩʳʥʜʘ ʤʘʡ 

 ᴇʥʽʤʜʝʨʽʥʜʝ ʞʘʥʫʘʨ ץʘ ʠʝ, ʞᴅʥʝ ʦʥʳ ʪʘʤʘסʘʪʪʳ ʞᴅʥʝ ʣʠʧʠʜʪʽ ʬʫʥʢʮʠʷץ ʦʩʧʘʩʳץ

ʤʘʡʳʥ ʘʣʤʘʩʪʳʨסʳʰ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. ʕʪʠʣʮʝʣʣʶʣʦʟʘ ʦʣʝʦʛʝʣʽ 

ʞײʤʩʘץʪʘʫ ʞᴅʥʝ ʜʝʬʦʨʤʘʮʠʷʣʘʥʘʪʳʥ ʙʦʣʳʧ, ʢʦʥʬʦʨʤʘʮʠʷʣʳץ ʠʢʝʤʜʽʣʽʢʪʽ ʞᴅʥʝ 

ʞʦסʘʨʳ ʞʳʣʫ ʪײʨʘץʪʳʣʳסʳʥ ʢᴇʨʩʝʪʪʽ. ʆʣʝʦʛʝʣʴʜʽ ʢʦʤʧʦʟʠʮʠʷסʘ ץʦʩʫ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʵʤʫʣʴʩʠʷʥʳש ʪײʨʘץʪʳʣʳסʳ ʜʘ, ʩʳʨʪץʳ ʪװʨʽ ʜʝ, ײץʨʳʣʳʤʳ ʜʘ 

ᴇʟʛʝʨʛʝʥ ʞʦ[91] ץ. 

ʕʤʫʣʴʩʠʷʣʘʥסʘʥ hײʞʳץʪʘʨʜʘסʳ ʩʠʳʨ ʤʘʡʳʥ ʛʝʣʴʪᴅʨʽʟʜʽ ʵʤʫʣʴʩʠʷʣʳץ 

ʞװʡʝʣʝʨʤʝʥ ʘʣʤʘʩʪʳʨʫ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫ ̔  ʳʣʜʘʨʳʥץʳʰץ ʘʥ ʤʘʡץץʘʥʳץ

ʪᴇʤʝʥʜʝʪʫʛʝ, ʤʦʥʦ - ʞᴅʥʝ ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥ ʘʡʪʘʨʣʳץʪʘʡ 

ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ʉʦʥʜʘʡ-ʘץ ,ץʦʣʜʘʥʳʣסʘʥ ʨʝʮʝʧʪʫʨʘ n-3 ײץʨʘʤʳʥ 

ʞʦסʘʨʣʘʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʽʧ, ʘʪʝʨʦʛʝʥʜʽʢ, ʪʨʦʤʙʦʛʝʥʜʽʢ ʠʥʜʝʢʩʪʝʨʽʥ ʞᴅʥʝ n-6/n-

3 ʘʨʘץʘʪʳʥʘʩʳʥ ʪᴇʤʝʥʜʝʪʪʽ. ʉʠʳʨ ʤʘʡʳʥʳש ʪᴇʤʝʥʜʝʫʽ ʳʣסʘʣʜʳʣʳץʪʳש 

ʞʦסʘʨʳʣʘʫʳʥʘ ᴅʢʝʣʛʝʥʤʝʥ, ʰײʞʳץʪʘʨʜʳש ʪʝʢʩʪʫʨʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ 

ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʧʝʜʽ. ɹײʣ ʝʪ ʤʘʪʨʠʮʘʩʳʥʜʘ ײץʨʘʤʳʥʜʘ ʢʨʘʭʤʘʣ ʞᴅʥʝ ʥʘʥ 

 .ʤʢʽʥװʙʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʤ שʳʰʪʘʨʜʳסʪʳ ʙʘʡʣʘʥʳʩʪʳʨץʛʽʥʜʽʩʽ ʩʠʷװ

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨ ̔ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʧʘʡʜʘʣʳ ʣʠʧʠʜʪʽ ʧʨʦʬʠʣʴʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ 



31 

 

 ץʞʳײʘʥ ʰסʡʝʣʝʨʽʥ ʵʤʫʣʴʩʠʷʣʘʥװʞ ץʰʽʥ ʛʝʣʴʪᴅʨʽʟʜʽ ʵʤʫʣʴʩʠʷʣʳװ

ʨʝʮʝʧʪʫʨʘʩʳʥʜʘ ץʦʣʜʘʥʫʳ ʞʘץʩʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʰʝʰʽʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [92]. 

ʉʫ-ʛʝʣʴʪᴅʨʽʟʜʽ ʵʤʫʣʴʩʠʷסʘ ץʘʨʘ ʟʠʨʝ ʤʝʥ ʟʳסʳʨ ʤʘʡʳ ץʦʩʳʣסʘʥ ʪʘʫʳץ 

ʝʪʽʥʝʥ ʞʘʩʘʣסʘʥ ʰײʞʳץʪʘʨʳʥ ʞʘʩʘʫ ʞʘץʩʳ ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʪʽ. ɻʝʣʴʪᴅʨʽʟʜʽ 

ʵʤʫʣʴʩʠʷʥʳ ץʦʩʫ ʳʣסʘʣ ʤʝʥ ʘץʫʳʟʜʳש ʤᴇʣʰʝʨʽʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʤʘʡʜʳש 

ʤᴇʣʰʝʨʽʥ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. תʣʛʽʣʝʨʜʽײץ שʨʳʣʳʤʳʥʳש ʞײʤʩʘʨʫʳ 

ʙʘʡץʘʣʜʳ ʞᴅʥʝ ץʘʥʳץץʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʤᴇʣʰʝʨʽ ʪᴇʤʝʥʜʝʜʽ. ɽʪ 

ᴇʥʽʤʜʝʨʽʥʽש ʩʘʧʘʩʳʥ ʪᴇʤʝʥʜʝʪʧʝʡʪʽʥʜʽʢʪʝʥ ʛʝʣʴʪᴅʨʽʟʜʽ ʵʤʫʣʴʩʠʷʥʳ ʤʘʡʜʳ 

ʘʣʤʘʩʪʳʨסʳʰ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ [93]. 

ʕʪʠʣʮʝʣʣʶʣʦʟʘ ʤʝʥ ʙʝʪʪʽʢ ʙʝʣʩʝʥʜʽ ʟʘʪʪʳ ʵʪʠʣʮʝʣʣʶʣʦʟʘʥʳש ʰʳʥʳʣʘʥʫ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʘʥ ʞʦסʘʨʳ ץʳʟʜʳʨʳʧ ʪʘסʘʤʜʳץ ʤʘʡסʘ ץʦʩʫ ʘʨץʳʣʳ ʩײʡʳץ 

ʪʘסʘʤʜʳץ ʤʘʡʣʘʨʜʳ ʞʘʨʪʳʣʘʡ ץʘʪʪʳ, ʪײʨʘץʪʳ, ʩʫʩʳʟ ʤʘʡ ʛʝʣʴʜʝʨʽʥʝ ʬʠʟʠʢʘʣʳץ 

ʪװʨʣʝʥʜʽʨʫ ᴅʜʽʩʽ ʟʠʷʥʜʳ ץʘʥʳץץʘʥ ʤʘʡʣʘʨ ʤʝʥ ʪʨʘʥʩʤʘʡʣʘʨʜʳײץ שʨʘʤʳʥ 

ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʜʘʥ ʢʝʡʽʥ ץʦʩʳʣסʘʥ ʢʦʤʧʦʥʝʥʪʪʝʨ 

ʘʨʘʣʘʩʘʜʳ ʞᴅʥʝ ʩʘʣץʳʥʜʘʪʳʣסʘʥ ץʦʩʧʘ ʛʝʣʴ ʢʦʥʩʠʩʪʝʥʮʠʷʩʳʥ ʘʣʘʜʳ. 

ᴆʥʝʨʪʘʙʳʩʪʳש ʘʚʪʦʨʣʘʨʳ ʘʥʳץʪʘסʘʥʳ ʙʦʡʳʥʰʘ, ʤʘʡʜʳײץ שʨʘʤʳʥʜʘסʳ 

ʵʪʠʣʮʝʣʣʶʣʦʟʘ ʤʝʥ ʙʝʪʪʽʢ ʙʝʣʩʝʥʜʽ ʟʘʪʪʳש ʜʠʩʧʝʨʩʠʷʩʳʥʘʥ ʧʘʡʜʘ ʙʦʣסʘʥ ʛʝʣʴʜʽש 

ʙʝʨʽʢʪʽʛʽ ʵʪʠʣʮʝʣʣʶʣʦʟʘ, ʤʘʡ, ʙʝʪʪʽʢ ʙʝʣʩʝʥʜʽ ʟʘʪ ʪװʨʣʝʨʽʥ ʞᴅʥʝ ʜʠʩʧʝʨʩʠʷ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥ ʪʘשʜʘʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ʐʠʢʽʟʘʪ ʨʝʪʽʥʜʝ ʩʦʷ ʤʘʡʳ, ʨʘʧʩ ʤʘʡʳ, 

ʞװʛʝʨʽ ʤʘʡʳ, ʢװʥʙʘסʳʩ ʤʘʡʳ, ʟʳסʳʨ ʤʘʡʳ, ʘʱʳ ʙʘʜʘʤ ʤʘʡʳ, ʞʝʨʞʘסשʘץ ʤʘʡʳ, 

ʙʘʣʳץ ʤʘʡʳ, ʙʘʣʜʳʨ ʤʘʡʳ, ʧʘʣʴʤʘ ʤʘʡʳ, ʧʘʣʴʤʘ ʩʪʝʘʨʠʥʽ, ʧʘʣʴʤʘ ʦʣʝʠʥʽ, ʧʘʣʴʤʘ 

ʷʜʨʦʩʳ ʤʘʡʳ, ʞʦסʘʨʳ ʦʣʝʠʥʜʽ ʩʦʷ ʤʘʡʳ, ʨʘʧʩ, ʢװʥʙʘסʳʩ ʤʘʡʳ, ʤʘץʩʘʨʳ ʤʘʡʳ, 

ʛʠʜʨʣʝʥʛʝʥ ʧʘʣʴʤʘ ʷʜʨʦʩʳ ʤʘʡʳ, ʛʠʜʨʣʝʥʛʝʥ ʧʘʣʴʤʘ ʩʪʝʘʨʠʥʽ, ʪʦʣʳץ ʛʠʜʨʣʝʥʛʝʥ 

ʩʦʷ, ʨʘʧʩ ʥʝʤʝʩʝ ʤʘץʪʘ ʤʘʡʳ, ʞʦסʘʨʳ ʩʪʝʘʨʠʥ ʢװʥʙʘסʳʩ ʤʘʡʳ, ʟᴅʡʪװʥ ʤʘʡʳ, 

ʬʝʨʤʝʥʪʘʪʠʚʪʽ ʞᴅʥʝ ʭʠʤʠʷʣʳץ ʪװʨʣʝʥʜʽʨʽʣʛʝʥ ʤʘʡʣʘʨ, ץʘʪʪʳ ʤʘʡʣʘʨ, ʢʘʢʘʦ 

ʤʘʡʳ, ʘʚʦʢʘʜʦ ʤʘʡʳ, ʘʱʳ ʙʘʜʘʤ ʤʘʡʳ, ʢʦʢʦʩ ʤʘʡʳ, ʤʘץʪʘ ʤʘʡʳ ʞᴅʥʝ ʦʣʘʨʜʳש 

 .ʤʢʽʥ [94]װʦʣʜʘʥʳʣʫʳ ʤץ ʦʩʧʘʣʘʨʳץ

 ʂʝʡʙʽʨ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ץʘʪʪʳ ʤʘʡʣʘʨʜʳ ץʘʥʳץʧʘסʘʥ ʤʘʡ 

 ʘ ʘʣʤʘʩʪʳʨʫ ʢʝʟʽʥʜʝ ʪʫʳʥʜʘʡʪʳʥ ʧʨʦʙʣʝʤʘʣʘʨʜʳסʘʨʳ ʤʘʡʣʘʨסʳʣʜʘʨʳ ʞʦץʳʰץ

ʰʝʰʫʜʽש ʙʽʨ ʞʦʣʜʘʨʳ - ʩײʡʳץ ʤʘʡʜʳ ʞʦסʘʨʳ ʙʘʣץʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʘ ʠʝ 

ʬʨʘʢʮʠʷʣʘʨʜʘʥ ʪײʨʘʪʳʥ ʤʘʡ ʢʨʠʩʪʘʣʜʘʨʳ ʙʦʣסʘʥ ʢʝʟʜʝ ʪʘʟʘʨʪʳʣסʘʥ ץʘʥʳץץʘʥ 

ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʤʦʥʦʛʣʠʮʝʨʠʜʪʝʨʽʥ ץʦʩʫ ʘʨץʳʣʳ ʪװʟʽʣʝʪʽʥ ײץʨʳʣʳʤʜʘʨʜ r

 ʘʪʪʳץ ʦʣʜʘʥʳʧ ʠʤʤʦʙʠʣʠʟʘʮʠʷʣʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳʣʘʡʰʘ, ʦʥʜʘʡ ʤʘʡץ

ʤʘʡʣʘʨסʘ ʪᴅʥ ץʘʩʠʝʪʪʝʨʛʝ ʠʝ ʙʦʣʘʜʳ ʞᴅʥʝ ʦʥʳ ᴇʥʽʤʥʽש ʤʘʡ ץʳʰץʳʣʳʥʳש 

ʧʨʦʬʠʣʽʥ ʞʘץʩʘʨʪʫסʘ, ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʩʘץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʪʽʥ ʘʣʤʘʩʪʳʨסʳʰ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. ɹײʣ ᴅʜʽʩ ײץʨʘʤʳʥʜʘ ʤʘʡ 

ʥʝʤʝʩʝ ʤʘʡ ץʦʩʧʘʩʳ, ײץʨʳʣʳʤʜʳץ ʘʛʝʥʪ ʥʝʤʝʩʝ ײץʨʳʣʳʤʜʳץ ʘʛʝʥʪʪʝʨ ץʦʩʧʘʩʳ 

ʞᴅʥʝ ʤʘʡ ʥʝʤʝʩʝ ʤʘʡ ץʦʩʧʘʩʳ ʙʘʨ ʪʘסʘʤʜʳץ, ʪʝʨʤʠʷʣʳץ ץʘʡʪʳʤʜʳ ʦʣʝʦʛʝʣʴ 

ʞʘʩʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ײפʨʳʣʳʤʜʳץ ʘʛʝʥʪ - ײץʨʘʤʳʥʜʘ 90%-ʜʘʥ ʘʩʪʘʤ 

ʤʦʥʦʛʣʠʮʝʨʠʜ ʤʘʩʩʘʩʳ ʙʘʨ, 12-ʜʝʥ 24-ʢʝ ʜʝʡʽʥʛʽ ʢᴇʤʽʨʪʝʛʽʜʝʥ ʪײʨʘʪʳʥ ץʘʥʳץץʘʥ 

ʤʘʡ ץʳʰץʳʣʳʥʳש ʪʘʟʘʨʪʳʣסʘʥ ʤʦʥʦʛʣʠʮʝʨʠʜʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʘʥʳץץʘʥ ʤʘʡ 

 שʳʣʳ ʤʦʥʦʛʣʠʮʝʨʠʜʪʝʨʽʥʽץʳʰץ ʤʦʥʦʛʣʠʮʝʨʠʜʪʝʨʽ ʩʪʝʘʨʠʥ שʳʣʳʥʳץʳʰץ



32 

 

ʤʘʩʩʘʩʳ ʙʦʡʳʥʰʘ ʢʝʤʽʥʜʝ 40% ʞᴅʥʝ ʧʘʣʴʤʠʪʠʥ ץʳʰץʳʣʳ ʤʦʥʦʛʣʠʮʝʨʠʜʪʝʨʽʥʽש 

ʤʘʩʩʘʩʳ ʙʦʡʳʥʰʘ ʢʝʤʽʥʜʝ 30% ײץʨʘʡʜʳ [95,96]. 

ʊʘʤʘץ ᴇʥʽʤʜʝʨʽʥʽײץ שʨʘʤʳʥʜʘסʳ ץʘʥʳץץʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳ ʤʝʥ ʤʘʡ 

 - ʙʽʨ ʞʦʣʳ שʤᴅʩʝʣʝʩʽʥ ʰʝʰʫʜʽ שʪʨʘʥʩʠʟʦʤʝʨʣʝʨʽʥʽ שʳʣʜʘʨʳʥʳץʳʰץ

ʥʘʥʦʮʝʣʣʶʣʦʟʘ ʥʝʤʝʩʝ ʥʘʥʦʮʝʣʣʶʣʦʟʘ ץʦʩʳʥʜʳ ʩʫʩʧʝʥʟʠʷʩʳ, ʩʦʥʜʘʡ-ʘץ Standby 

Pickering ʪʘסʘʤʜʳץ ʤʘʡ ʞװʡʝʩʽ ʘʨץʳʣʳ ʪʘסʘʤʜʳץ ʤʘʡ ʛʝʣʽʥ ʜʘʡʳʥʜʘʫ ᴅʜʽʩʽ. 

ʕʤʫʣʴʩʠʷ - 10Áʉ - 197Áʉ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨ ʘʨʘʣʳסʳʥʜʘ ץʘʪʪʳʨʳʣʳʧ 

ʢʝʧʪʽʨʽʣʛʝʥʥʝʥ ʢʝʡʽʥ ʪʘסʘʤʜʳץ ʛʝʣʴ ʪװʟʽʣʝʜʽ [97]. 

 ʆʣʝʦʛʝʣʴʜʽ ʵʪʠʣʮʝʣʣʶʣʦʟʘʜʘʥ ʞᴅʥʝ ײץʨʘʤʳʥʜʘ ʤʘʡʳ ʙʘʨ ʰʠʢʽʟʘʪʪʘʥ 

ʘʣʫʜʳװ שʟʜʽʢʩʽʟ ᴅʜʽʩʽ ᴅʟʽʨʣʝʥʜʽ. ʇʨʦʮʝʩʩ ʤʳʥʘʣʘʨʜʳ ץʘʤʪʠʜʳ: ʵʪʠʣʮʝʣʣʶʣʦʟʘʥʳ 

ʙװʢʽʣ ײʟʳʥʜʳסʳ ʙʦʡʳʥʰʘ ʤʘʡ ʞʝʪʢʽʟʽʧ ʙʝʨʝʪʽʥ ʢᴇʧʪʝʛʝʥ ʩʘשʳʣʘʫʣʘʨʳ ʙʘʨ 

ʵʢʩʪʨʘʢʪʦʨסʘ ʩʘʣʫ; ʙʽʨʪʝʢʪʽ ץʦʩʧʘʥʳ ץʘʣʳʧʪʘʩʪʳʨʫ װʰʽʥ ʤʘʡʣʳ ʰʠʢʽʟʘʪʪʳ 

ʵʪʠʣʮʝʣʣʶʣʦʟʘʤʝʥ ʘʨʘʣʘʩʪʳʨʫ; ʦʣʝʦʛʝʣʴ ʪװʟʫ װʰʽʥ ץʦʩʧʘʥʳ ʩʘʣץʳʥʜʘʪʫ [98]. 

 ɸʣʜʳʤʝʥ ץʦʩʧʘʥʳ ץʘʣʳʧʪʘʩʪʳʨʫ װʰʽʥ ʪʘסʘʤʜʳץ ʪʨʠʘʮʠʣʛʣʠʮʝʨʠʥ ʤʘʡʳʥ 

ʥʝʤʝʩʝ ʪʨʠʘʮʠʣʛʣʠʮʝʨʠʥ ʤʘʡʳ ʤʝʥ ʵʪʠʣʮʝʣʣʶʣʦʟʘʥʳ 99:1-ʜʝʥ 80:20-סʘ ʜʝʡʽʥʛʽ 

ʤʘʩʩʘʣʳץ ʘʨʘץʘʪʳʥʘʩʪʘ ʙʽʨʽʢʪʽʨʫʜʽ, ʦʜʘʥ ʢʝʡʽʥ ʦʣʝʦʛʝʣʴʜʽ ץʘʣʳʧʪʘʩʪʳʨʫ װʰʽʥ 

 ʳʟʜʳʨʫ ʤʝʥ ʘʨʘʣʘʩʪʳʨʫʜʳץ ʘ ʜʝʡʽʥʛʽ ʪʝʤʧʝʨʘʪʫʨʘʜʘץ-ʦʩʧʘʥʳ 80-ʜʝʥ 300Áʉץ

 ʳʟʜʳʨʫ ʤʝʥ ʘʨʘʣʘʩʪʳʨʫפ .ʘʥסʦʣʝʦʛʝʣʴʜʽ ʘʣʫ ʪᴅʩʽʣʽ ʞʘʩʘʣ ץʘʤʜʳסʘʤʪʠʪʳʥ ʪʘץ

ʠʥʝʨʪʪʽ ʘʪʤʦʩʬʝʨʘʜʘ ʞװʨʛʽʟʽʣʝʜʽ [99]. 

 ʊʘסʘʤʜʳץ ʤʘʡʤʝʥ ʢʦʤʧʦʟʠʪʪʽʢ ʛʝʣʴʜʽש ʞʘשʘ ʪװʨʽ ʦʡʣʘʧ ʪʘʙʳʣʜʳ. 

ʂʦʤʧʦʟʠʪʪʽʢ ʛʝʣʴ ײץʨʘʤʳʥʜʘ ʣʝʮʠʪʠʥ ʢʝʨʘʤʠʜʽ ʙʘʨ, ʦʣ ʢʦʤʧʦʟʠʮʠʷʣʳץ ʛʝʣʴ 

ʘʨץʳʣʳ ʪʘסʘʤʜʳץ ʤʘʡסʘ ʝʨʠʜʽ, ʩʦʜʘʥ ʢʝʡʽʥ ʩʘʣץʳʥʜʘʪʳʣʘʜʳ. ɹײʣ ᴇʥʝʨʪʘʙʳʩ 

ᴅʜʽʩʽʤʝʥ ʜʘʡʳʥʜʘʣסʘʥ ʪʘסʘʤʜʳץ ʤʘʡ ʛʝʣʽ ʢʝʣʝʩʽ ʘʨʪʳץʰʳʣʳץʪʘʨסʘ ʠʝ: 1) 

ʪʘשʜʘʣסʘʥ ʰʠʢʽʟʘʪ ʪʘסʘʤʜʳץ ʬʦʩʬʦʣʠʧʠʜʪʝʨ ʤʝʥ ʢʝʨʘʤʠʜʪʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, 

ʘʣ ʝʰץʘʥʜʘʡ ץʦʩʧʘʩʳʟ ʜʘʡʳʥʜʘʣסʘʥ ʤʘʡ ʵʢʦʣʦʛʠʷʣʳץ ʪʘʟʘ, ץʘʫʽʧʩʽʟ ʞᴅʥʝ ʞʘʥʘʤʘ 

ᴅʩʝʨʣʝʨʽʩʽʟ; 2) ᴅʨʪװʨʣʽ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʠʧʘʪʪʘʤʘʣʘʨסʘ ʠʝ ʞᴅʥʝ ʝʢʽ ʢʦʤʧʦʥʝʥʪʪʽש 

ʘʨʘץʘʪʳʥʘʩʳʥ ʨʝʪʪʝʫ ʘʨץʳʣʳ ᴅʨʪװʨʣʽ ץʘʞʝʪʪʽʣʽʢʪʝʨʛʝ ʙʝʡʽʤʜʝʣʫʽ ʤװʤʢʽʥ; 3) 

ʛʝʣʴʜʽש ʢʝש ʘʫץʳʤʳ ʙʘʨ; 4) ʛʝʣʴ ʪʽʢʝʣʝʡ ץʳʟʘʜʳ ʞᴅʥʝ ʩʘʣץʳʥʜʘʪʳʣʘʜʳ. ɾʳʣʳʪʫ 

ʞᴅʥʝ ʩʘʣץʳʥʜʘʪʫ ץʘʨʘʧʘʡʳʤ, ʳסשʘʡʣʳ, װʥʝʤʜʽ ʞᴅʥʝ ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ʟʠʷʥʩʳʟ; 5) 

ʜʘʡʳʥʜʘʣסʘʥ ʬʠʟʠʢʘʣʳץ ʛʝʣʴ ʤʘʡ ʬʘʟʘʩʳʥʳש ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥ ᴇʟʛʝʨʪʧʝʡʜʽ 

ʞᴅʥʝ ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳʥ ʪװʟʙʝʡʜʽ, ʙײʣ ʤʝʜʠʮʠʥʘ ʤʝʥ ʢʦʩʤʝʪʠʢʘʜʘ 

 .ʩʳ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳʥʘ ʠʝ [100]ץʞʘ שʦʣʜʘʥʫʜʳץ

 

ɹʽʨʽʥʰʽ ʙᴇʣʽʤ ʙʦʡʳʥʰʘ ץʦʨʳʪʳʥʜʳ 

ʊʘʤʘץ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʪʨʘʥʩ ʠʟʦʤʝʨʣʝʨʽ ʘʜʘʤ ʘסʟʘʩʳʥʘ 

ʢʝʨʽ ᴅʩʝʨʽʥ ʢʝʣʪʽʨʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ. פʘʥʳץץʘʥ ʤʘʡʣʘʨʜʳש ʞᴅʥʝ ʤʘʡ 

 ʪʝʨʽʩ ᴅʩʝʨʽʥʝ שʪʳʥʳʥʫʳʥʳײʰʘʤʘʜʘʥ ʪʳʩ ʪ שʪʨʘʥʩ ʠʟʦʤʝʨʣʝʨʽʥʽ שʳʣʜʘʨʳʥʳץʳʰץ

ʙʘʡʣʘʥʳʩʪʳ ʝʪ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʤʘʡʣʘʨʜʳ ʘʣʤʘʩʪʳʨʫ װʰʽʥ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʫ 

 .ʘʞʝʪ ʝʢʝʥʽ ʙʝʣʛʽʣʽ ʙʦʣʜʳץ

ɾʳʣץʳ ʝʪʽ ʥʝʛʽʟʽʥʜʝ ʞʘʩʘʣסʘʥ ᴇʥʽʤʜʝʨʜʽ ʪײʪʳʥʫ ʦʥʳײץ שʨʘʤʳʥʜʘסʳ 

 ʘʪʘʨץ ʘʨʳ ʤʦʣʰʝʨʽʤʝʥסʞʦ שʫʳʟ, ʜᴅʨʫʤʝʥʜʝʨ, ʤʠʥʝʨʘʣʜʳ ʟʘʪʪʘʨʜʳץʘʞʝʪʪʽ ʘץ

ʝʪʪʝʛʽ ʤʘʡ ץʳʰץʳʣʜʘʨʜʳש ʪʨʘʥʩ ʠʟʦʤʝʨʣʝʨʜʽש ʪᴇʤʝʥ ʤᴇʣʰʝʨʽ ʘʜʘʤ ʘסʟʘʩʳʥʘ 

ʧʘʡʜʘʣʳ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. 
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ʊʘʤʘץ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʟʠʷʥʜʳ ʤʘʡʣʘʨ ײץʨʘʤʳʥ ʘʟʘʡʪʫ ʞʦʣʜʘʨʳʥ ʪʘʣʜʘʫ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥ ʞʘʩʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ ʜʘ, ᴇʥʽʤʥʽש ʩʘʧʘʩʳʥʘ ʜʘ 

ʢʝʨʽ ᴅʩʝʨʽʥ ʢᴇʨʩʝʪʧʝʡʪʽʥ ʪʠʽʤʜʽ ʞʦʣʜʘʨʜʳש ʙʽʨʽ ʞʘʥʫʘʨʣʘʨ ʤʘʡʳʥ ʦʣʝʦʛʝʣʴʜʝʨʛʝ  

ʘʣʤʘʩʪʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʐײʞʳץ ᴇʥʽʤʜʝʨʽ ʪײʪʳʥʫʰʳʣʘʨ ʪʘשʜʘʡʪʳʥ ʝʪ ᴇʥʽʤʜʝʨʜʽװ שʣʢʝʥ ʙᴇʣʽʛʽʥ 

 ʘʥ ʤʘʡץץʘʥʳץ ʨʘʤʳʥʜʘ ʟʠʷʥʜʳײץ ,ʟʘʩʳʥʘ ʟʠʷʥ ʢʝʣʪʽʨʤʝʡʪʽʥסʨʘʡʜʳ. ɸʜʘʤ ʘײץ

 ʪʨʘʥʩ ʠʟʦʤʝʨʣʝʨ ʤᴇʣʰʝʨʽ ʪᴇʤʝʥ ʙʦʣʘʪʳʥ שʳʣʜʘʨʳʥʳץʳʰץ ʳʣʜʘʨ ʤʝʥ ʤʘʡץʳʰץ

ʝʪ ᴇʥʽʤʜʝʨʽʥ פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘ ᴇʩʽʨʽʣʝʪʽʥ ʞʳʣץʳ ʝʪʽʥʝʥ ʞʘʩʘʧ ʰʳסʘʨʫ, 

ᴇʟʽʤʽʟʜʽס שʘʥʘ ʝʤʝʩ ʰʝʪ ʤʝʤʣʝʢʝʪ ʥʘʨʳץʪʘʨʳʥʜʘסʳ ʧʘʡʜʘʣʳ ʰײʞʳץ ᴇʥʽʤʽʥʝ 

ʩײʨʘʥʳʩʪʳ ץʘʥʘסʘʪʪʘʥʜʳʨʳʧ, ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳץ ʞᴅʥʝ ʪʘʤʘץ 

ᴇשʜʝʫ ʩʘʣʘʣʘʨʳʥʘ ʦש ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʪʽʥʽ ʘʥʳץ. 
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2 ʕʂʉʇɽʈʀʄɽʅʊʊɯ ױʁʓʄɼɸʉʊʓʈʋ ɾᴄʅɽ ɿɽʈʊʊɽʋ ᴄɼɯʉʊɽʈɯ 

 

2.1 ɿʝʨʪʪʝʫʣʝʨʜʽ ײʡʳʤʜʘʩʪʳʨʫ ʞᴅʥʝ ʩʳʟʙʘʩʳ 

ʆʩʳ ʙᴇʣʽʤʜʝ ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʟʝʨʪʪʝʫʣʝʨʜʽש ʞװʨʛʽʟʫ̔ ʥ 

 .ʡʳʤʜʘʩʪʳʨʫ ʤᴅʩʝʣʝʣʝʨʽ, ʟʝʨʪʪʝʫ ʦʙʲʝʢʪʽʣʝʨʽ ʤʝʥ ᴅʜʽʩʪʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ (ʩʫʨʝʪ 5)ײ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʉʫʨʝʪ 5 ï ʊʝʦʨʠʷʣʳץ ʞᴅʥʝ ʢɻʩʧʝʨʠʤʝʥʪʪʽʢ ʟʝʨʪʪʝʫʣʝʨʜʽש ʞʘʣʧʳ ʩײʣʙʘʩʳ 

 

 ʳʣʳʤʠ, ʧʘʪʝʥʪʪʽʢנ

ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ 

ʘץʧʘʨʘʪʪʳ ʪʘʣʜʘʫ 
 

ɿʝʨʪʪʝʫ ʙʘסʳʪʳʥʳש ᴇʟʝʢʪʽʣʽʛʽʥ ʥʝʛʽʟʜʝʫ, ʟʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʪʘʨʳ 

ʤʝʥ ʤʽʥʜʝʪʪʝʨʽʥ ʪײʞʳʨʳʤʜʘʫ 
 

ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʝʥ ʝʪ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʜʽץ שʘʟʽʨʛʽ 

ʞʘסʜʘʡʳ ʤʝʥ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳʥ ʟʝʨʪʪʝʫ 
 

ʊʨʘʥʩʤʘʡʣʘʨ 

 ʨʘʤʳײץ

ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ 

ᴇʥʽʤʜʝʨʽʥʽש 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ

ʳס שʳʣʳʤʠ ʞᴅʥʝ 

ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ 

ʥʝʛʽʟʜʝʤʝʩʽ 

 

ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʽʥʝ 

ʪײʪʳʥʫʰʳʣʘʨʜʳש ʩײʨʘʥʳʩʳʥ ʘʥʳץʪʘʫ 

 

ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʜʝ 

 ʳ ʰʠʢʽʟʘʪʪʳ ʟʝʨʪʪʝʫץʦʩʘʣץ ʦʣʜʘʥʳʣʘʪʳʥ ʥʝʛʽʟʛʽ ʞᴅʥʝץ

 
ת  h ʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣʴ ʞʘʩʘʫʜʳש ʪʝʭʥʦʣʦʛʠʷʩʳ ʤʝʥ 

ʨʝʮʝʧʪʫʨʘʩʳʥ ʥʝʛʽʟʜʝʫ 

ת  h ʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣʴ ʤᴇʣʰʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʪʨʘʥʩʤʘʡ 

 ʨʝʮʝʧʪʫʨʘʩʳʥ ʤʦʜʝʣʴʜʝʫ שʳʣʜʘʨʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʽʥʽץʳʰץ

ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʜʝʨʽʥʽש 

ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ, ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ 

ʞᴅʥʝ ʪʘסʘʤʜʳץ, ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ, ʙʠʦʣʦʛʠʷʣʳץ 

 ʪʘʫץʳʥ ʘʥʳסʥʜʳʣʳײץ

 ʪʨʘʥʩʤʘʡ שᴇʥʽʤʜʝʨʽʥʽ ץʞʳײʳ ʰסʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘץʘʟʘפ

 ʨʘʤʳʥ ʢʝʰʝʥʜʽ ʟʝʨʪʪʝʫײץ

ת  h ʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣʴ ʤᴇʣʰʝʨʽʥʽש ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳ 

ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʽʥʽש ʤʦʜʝʣʴʜʽ ʪʫʨʘʤʘʩʳʥʳש ʬʠʟʠʢʘ-

ʭʠʤʠʷʣʳײץ ,ץʨʳʣʳʤʜʳץ ʤʝʭʘʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ᴅʩʝʨʽ (ʨʅ, 

ʓɹפ) 

ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ 

ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ 

ᴇʥʽʤʜʝʨʽʥʽש ʩʘʧʘʩʳʥ 

ʟʝʨʪʪʝʫ 

ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʜʝʨʽ ᴇʥʜʽʨʽʩʽʥʽש 

ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽʥ ʝʩʝʧʪʝʫ 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ 

ʧʨʘʢʪʠʢʘʣʳץ ʽʩʢʝ 

ʘʩʳʨʫ 

ɽʪ ᴇʥʽʤʜʝʨʽʥʽש ʞʘשʘ ʪװʨʣʝʨʽʥʝ ʥʦʨʤʘʪʠʚʪʽʢ-ʪʝʭʥʠʢʘʣʳץ 

 ʞʘʪʪʘʤʘʥʳ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʙʝʢʽʪʫײץ
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2.2 ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ ʤʝʥ ʥʳʩʘʥʜʘʨʳ 

2.2.1 ɽʪ ᴇʥʽʤʜʝʨʽʥʽש ʪʨʘʥʩʤʘʡ ײץʨʘʤʳʥ ʘʥʳץʪʘʫ ᴅʜʽʩ ̔

ʉʳʥʘʤʘʣʘʨʜʳ ʜʘʡʳʥʜʘʫ. ɿʝʨʪʪʝʫ ʞװʨʛʽʟʫ װʰʽʥ ʝʪ ʜװʢʝʥʜʝʨʽ ʤʝʥ 

ʩʫʧʝʨʤʘʨʢʝʪʪʝʨʽʥʜʝ ɸʣʤʘʪʳ ץʘʣʘʣʘʩʳʥʳש ʘʡʤʘסʳʥʜʘ ᴇʩʽʨʽʣʛʝʥ ʞʘʡʳʣʳʤʜʳץ 

ʞʳʣץʳ ʝʪʽ, ʙʦʨʜʘץʳʣʘʫ ʞʳʣץʳ ʝʪʽ, ץʦʡ ʝʪʽ, ʩʠʳʨ ʝʪʽ ʞᴅʥʝ ʰʦʰץʘ ʝʪʽʥʽװ שʣʛʽʣʝʨʽ 

ʩʘʪʳʧ ʘʣʳʥʜʳ. ᴄʨ ʞʘʥʫʘʨʜʳײ שʰʘʩʳʥʳש ʪᴇʨʪ ʪװʨʣʽ ʙײʣʰʳץʝʪʪʝʨʽʥʽש (ʘʨץʘ 

ʙײʣʰʳץ ʝʪʪʝʨʽ, ʞʘʤʙʘʩ ʙײʣʰʳץʝʪʪʝʨʽ, ץʘʙʳʨסʘ ʙײʣʰʳץʝʪʪʝʨʽ, ʤʦʡʳʥ 

ʙײʣʰʳץʝʪʪʝʨʽ) ʦʨʪʘʰʘ ʝʩʝʧʧʝʥ 500 ʛʨʘʤʤ ʩʳʥʘʤʘʣʘʨʳ ʘʣʳʥʜʳ. ɸʣʳʥסʘʥ 

ʩʳʥʘʤʘʣʘʨ ï 18 ÜC ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʩʘץʪʘʣʜʳ. ɾʘʡʳʣʳʤʜʳץ ʞᴅʥʝ ʙʦʨʜʘץʳʣʘʫ 

ʞʳʣץʳ ʝʪʪʝʨʽ ʦʣʘʨʜʳ ʪʠʽʩʪʽ ʘʟʳץʪʘʥʜʳʨʫ ᴅʜʽʩʽʤʝʥ ᴇʩʽʨʝʪʽʥ ʰʘʨʫʘʰʳʣʳץʪʘʨʜʘʥ 

ʞʝʪʢʽʟʽʣʜʽ. 

ʃʠʧʠʜʪʪʝʨ ʵʢʩʪʨʘʢʮʠʷʩʳ. ɾײʞʳץʪʘʨʜʳש ʣʠʧʠʜʪʝʨʽʥʽש ʵʢʩʪʨʘʢʮʠʷʩʳ 

ʌʦʣʯ ᴅʜʽʩʽʤʝʥ ʞװʨʛʽʟʽʣʜʽ. ɹײʣ ᴅʜʽʩ ʙʘʨʣʳץ ʞʘʩʫʰʘʣʳץ ʣʠʧʠʜʪʝʨʜʽ90 שï95% 

ʦץʰʘʫʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʃʠʧʠʜʪʝʨʜʽש ʵʢʩʪʨʘʢʮʠʷʩʳ ʛʝʢʩʘʥ ʤʝʥ ʵʪʠʣ ʩʧʠʨʪʽ 

ʝʨʽʪʽʥʜʽʩʽʥ (2:1) ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. ʐײʞʳץʪʘʨʜʳש ᴅʨ װʣʛʽʩʽʥʝʥ 

ʘʣʳʥסʘʥ 50 ʛʨʘʤʤ ᴇʥʽʤʽʥʽש ʛʦʤʦʛʝʥʠʟʘʮʠʷʩʳ ʬʘʨʬʦʨ ʳʜʳʩʳʥʜʘ ʳʩץʳʣʘʫ ʘʨץʳʣʳ 

ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. ɹʽʨʪʝʢʪʽ ʛʦʤʦʛʝʥʠʟʘʮʠʣʘʥסʘʥ ʰײʞʳװ ץʣʛʽʩʽʥ 500 ʤʣ ʢʦʣʙʘסʘ 

ʩʘʣʳʧ, ʢʝʣʝʩʽ ʝʨʽʪʢʽʰʪʝʨʜʽ ץʦʩʪʳץ: ʘץʫʳʟʜʘʨʜʳ ʪײʥʜʳʨʫ ʞᴅʥʝ ʤʘʡ ץʳʰץʳʣʜʘʨʳ 

ʤʝʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʪʨʘʥʩʠʟʦʤʝʨʣʝʨʽʥ ʘʣʫ װʰʽʥ 200 ʤʣ ʛʝʢʩʘʥ ʞᴅʥʝ 100 ʤʣ 

ʵʪʠʣ ʩʧʠʨʪʽ. ɽʨʽʪʢʽʰʪʝʨʜʽ ץʦʩץʘʥʥʘʥ ʢʝʡʽʥ װʣʛʽ ʩʘʣʳʥסʘʥ ʢʦʣʙʘʥʳ ʤʠʥʫʪʳʥʘ 180 

ʘʡʥʘʣʳʤ ʞʘסʜʘʡʳʥʜʘ 3 ï 4 ʩʘסʘʪ ʙʦʡʳ ʤץײʠʷʪ ʘʨʘʣʘʩʪʳʨʫ װʰʽʥ ʰʝʡʢʝʨʛʝ 

 ʘʥ ʩʫʧʝʨʥʘʪʘʥʪ 70Ñ2ÜCסʨʛʽʟʽʣʜʽ. ɸʣʳʥװʙʘʨʳʩʳʥʜʘ ʵʢʩʪʨʘʢʮʠʷ ʞ שʦʡʳʣʜʳ, ʦʥʳץ

ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʩʫ ʤʦʥʰʘʩʳʥʜʘ ʙʫʣʘʥסʘʥ. ɹʫʣʘʥסʘʥʥʘʥ ʢʝʡʽʥ װʣʛʽʥʽ ʵʧʧʝʥʜʦʨʬץʘ 

 .ʘ ʩʘʣʳʧ ʪʝʢʩʝʨʜʽʢץʳʰץʟʜʘʪײʡʳʧ, ʦʥʳ ʤײץ

ʄʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʤʝʪʠʣʜʽ ʵʬʠʨʣʝʨʽʥ (ʄפʄʕ) ʜʘʡʳʥʜʘʫ. ʄʘʡ 

 ʣʛʽʩʽʥʝ 1:20װ ʰʽʥ 1 ʤʢʣװ ʜʘʡʳʥʜʘʫ (ʄʕפʄ) ʤʝʪʠʣʜʽ ʵʬʠʨʣʝʨʽʥ שʳʣʜʘʨʳʥʳץʳhץ

 ʳ 1 ʛ ʢʘʣʠʡ ʛʠʜʨʦʢʩʠʜʽ (KOH) ʤʝʥ 20 ʤʣ ʤʝʪʘʥʦʣ (CH3OH)סʘʪʳʥʳʩʳʥʜʘץ

 ʘʥ ʘʣʠʢʚʦʪʘʥʳסʦʩʳʣʜʳ. ɸʣʳʥץ ʘʥ. ʆʜʘʥ ʢʝʡʽʥ 2 ʤʣ ʛʝʢʩʘʥסʦʩʳʣץ

ʘʨʘʣʘʩʪʳʨסʳʰץʘ ʘʨʘʣʘʩʪʳʨʳʣʳʧ, 5 ʤʠʥʫʪ 10 000 ʘʡʥ/ʤʠʥ ʞʘסʜʘʡʳʥʜʘ 

ʮʝʥʪʨʠʬʫʛʘʣʘʥסʘʥ, t = 38 ÜC. 

ɿʝʨʪʪʝʫʜʽ ᴇʪʢʽʟʫ. ʄʘʡ ץʳʰץʳʣʜʘʨʜʳש ʤʝʪʠʣʜʽ ʵʬʠʨʣʝʨʽʥ ʪʘʣʜʘʫ 

ʧʣʘʟʤʘʣʳץ-ʠʦʥʠʟʘʮʠʷʣʳץ ʜʝʪʝʢʪʦʨʳ ʙʘʨ Agilent 6890N (Agilent Technologies) ʛʘʟ 

ʭʨʦʤʘʪʦʛʨʘʬʳʥʜʘ, ʢʘʧʠʣʷʨʣʳ ʙʘסʘʥʜʳ (ײʟʳʥʜʳסʳ 100 ʤ, ʽʰʢʽ ʜʠʘʤʝʪʨʽ 0,25 ʤʤ, 

 שʨʛʽʟʽʣʜʽ. ɼʝʪʝʢʪʦʨʜʳװʦʣʜʘʥʫʤʝʥ  ʞץ (ʳ 0,2 ʤʢʤסʜʳשʘʣʳץ שʘʙʘʪʳʥʳץ

ʪʝʤʧʝʨʘʪʫʨʘʩʳ 250 Áʉ, ʘסʳʥʥʳש ʙᴇʣʽʥʫʽʤʝʥ, ʙᴇʣʽʥʫ ʢʦʵʬʬʠʮʠʝʥʪʽ 50:1, ʙװʨʢʫ 

ʢᴇʣʝʤʽ 1 ʤʢʣ, ץʳʩʳʤ 2 ʤʣ/ʤʠʥ, ʧʝʰʪʽש ʪʝʤʧʝʨʘʪʫʨʘʩʳ 120 Áʉ, 1 ʤʠʥ, 10Áʉ/ʤʠʥ 

ʜʝʡʽʥ 175 Áʉ, 10 ʤʠʥ, 5 Áʉ/ʤʠʥ ʜʝʡʽʥ 210 Áʉ, 5 ʤʠʥ 5 ÁC/ʤʠʥ 230 Á C ʜʝʡʽʥ, 5 ʤʠʥ. 

ʉʘʥʜʳץ ʪʘʣʜʘʫ װʣʛʽʜʝʛʽ ʙʘʨʣʳץ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʽש ʰʳשʜʘʨʳʥʳש ʞʘʣʧʳ 

ʘʫʜʘʥʳ 100 % ײץʨʘʡʪʳʥʜʳסʳʥ ʝʩʝʧʢʝ ʘʣʘ ʦʪʳʨʳʧ ʞʘʩʘʣʜʳ (ʄɽʄʉʊ 31754-

2012). 

ᴄʨʙʽʨ ʤʘʡ ץʳʰץʳʣʳʥʳש ʤʝʪʠʣʜʽ ʵʬʠʨʽʥʽש ʤʘʩʩʘʣʳװ ץʣʝʩʽ ὢ,%, ʬʦʨʤʫʣʘʩʳ 

ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʜʽ 
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ὢ= 
В

ρzππ     (1) 

 

ʤײʥʜʘסʳ ὃ - ʞʝʢʝ ʤʘʡ ץʳʰץʳʣʳʥʳש ʤʝʪʠʣʜʽ ʵʬʠʨʽ ʰʳשʳʥʳש ʘʫʜʘʥʳ; 

× ὃ - ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʤʝʪʠʣʜʽ ʵʬʠʨʣʝʨʽʥʽש ʙʘʨʣʳץ ʰʳשʜʘʨʳʥʳש 

ʘʫʜʘʥʜʘʨʳʥʳץ שʦʩʳʥʜʳʩʳ. 

ᴆʣʰʝʫʜʽש ʩʦסשʳ ʥᴅʪʠʞʝʩʽ ʨʝʪʽʥʜʝ ʞʘʨʘʤʜʳʣʳץ ʰʘʨʪʳ ʦʨʳʥʜʘʣʫʳʤʝʥ 

 ʘʥ ʭʨʦʤʘʪʦʛʨʘʤʤʘʣʘʨʜʳ ʘʚʪʦʤʘʪʪʳ ʝʩʝʧʪʝʫסʜʘʡʳʥʜʘ ʘʣʳʥסʘʡʪʘʣʘʥʫ ʞʘץ

ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʣסʘʥ ʤʘʡ ץʳʰץʳʣʳʥʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽʥʽש ʝʢʽ 

ʧʘʨʘʣʣʝʣʴ ᴇʣʰʝʫʣʝʨʽʥʽש ʦʨʪʘʰʘ ʘʨʠʬʤʝʪʠʢʘʣʳץ ʤᴅʥʽ ʘʣʳʥʜʳ. 

ᴆʣʰʝʫʜʽש ʩʦסשʳ ʥᴅʪʠʞʝʩʽ ʨʝʪʽʥʜʝ ʭʨʦʤʘʪʦʛʨʘʤʤʘʣʘʨʜʳ ʘʚʪʦʤʘʪʪʳ ʝʩʝʧʪʝʫ 

ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʣסʘʥ, ʞʘʨʘʤʜʳʣʳץ ʰʘʨʪʪʘʨʳʥ ʦʨʳʥʜʘʫ ʢʝʟʽʥʜʝ 

 ʝʢʽ שʣʝʩʽʥʽװ ץʤʘʩʩʘʣʳ שʳʣʳʥʳץʳʰץ ʘʥ ʤʘʡסʜʘʡʳʥʜʘ ʘʣʳʥסʘʡʪʘʣʘʥʫ ʞʘץ

ʧʘʨʘʣʣʝʣʴʜʽ ᴇʣʰʝʤʽʥʽש ʦʨʪʘʰʘ ʘʨʠʬʤʝʪʠʢʘʣʳץ ʤᴅʥʽ ʘʣʳʥʜʳ. ʉʘʣʳʩʪʳʨʤʘʣʳ 

 ʳʤʝʥ ʙʦʣʘʪʳʥ ʠʥʪʝʨʚʘʣ ʰʝʢʘʨʘʩʳסʪʠʤʘʣʜʳץʘʪʝʣʽʢ ʈ = 0,95 ʩʝʥʽʤʜʽʣʽʢ ʳץ

ʄɽʄʉʊ 31754-2012 ʩᴅʡʢʝʩ ʙʦʣʜʳ [101]. 

 

2.2.2 ʊʨʘʥʩʤʘʡ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץ 

ʪʫʨʘʤʘʩʥrʳש ʨʅ, ʓɹפ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʘʥʳץʪʘʫ ᴅʜʽʩʪʝʨʽ 

ʉʳʥʘʤʘʣʘʨʜʳ ʜʘʡʳʥʜʘʫ. ɿʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʤʘʪʝʨʠʘʣʜʘʨʳ 

ʨʝʪʽʥʜʝ ױʉ ɾʐʉ 40793097-05-2015 ײץʞʘʪʳ ʥʝʛʽʟʽʥʜʝ ʞʘʩʘʣסʘʥ ʞʘʨʪʳʣʘʡ 

ʳʩʪʘʣסʘʥ ʰײʞʳץץʘ ʘʨʥʘʣסʘʥ ʤʦʜʝʣʜʽ ʪʫʨʘʤʘ װʣʛʽʣʝʨʽ ʘʣʳʥʜʳ. 

ɿʝʨʪʪʝʫʜʽ ᴇʪʢʽʟʫ. ʄɽʄʉʊ 9959-2015 ʙʦʡʳʥʰʘ ʝʪ ʞᴅʥʝ ʝʪ ᴇʥʽʤʜʝʨʽʥʽש 

ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʘʥʳץʪʘʫ ʞװʨʛʽʟʽʣʜʽ. 

ɹʘץʳʣʘʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʽש ʨʅ ʤᴅʥʜʝʨʽʥ ʄɽʄʉʊ ʈ 51478-99 

ʙʦʡʳʥʰʘ ʝʢʽ ʵʣʝʢʪʨʦʜʪʳ ʧʘʨʪʘʪʠʧʪʽ ʨʅ-ʤʝʪʨʜʝ ʝʪ ʪʫʨʘʤʘʣʘʨʳʥʘʥ ʜʘʡʳʥʜʘʣסʘʥ 

ʝʨʽʪʽʥʜʽʥʽ (1:10 ʜʠʩʩʪʠʣʴʜʝʥʛʝʥ ʩʫʤʝʥ ץʘʪʳʥʘʩʪʘ) 20Áʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 30 ʤʠʥʫʪ 

ʫʘץʳʪʪʘ ʪײʥʜʳʨʳʣסʘʥʥʘʥ ʢʝʡʽʥ ʘʣʳʥסʘʥ ץʦʩʧʘʜʘʥ ʘʥʳץʪʘʜʳץ. ɿʝʨʪʪʝʫ 7 ʨʝʪ 

 ʫʣʘʨʜʳ ʝʩʝʧʪʝʫ ᴅʜʽʩʽʥʝʥ ʢʝʡʽʥץʤᴅʥʽ ʘʫʳʪ ץʘʡʪʘʣʘʥʳʧ ʞʘʩʘʣʜʳ. ʆʨʪʘץ

ʰʳסʘʨʳʣʜʳ. 

ɾʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץץʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʪʫʨʘʤʘʣʘʨʜʳװ שʣʛʽʣʝʨʽʥʽש 

ʳʣסʘʣ ʙʘʡʣʘʥʳʩʪʳʨסʳʰʪʳץ ץʘʩʠʝʪʪʝʨʽʥ ʘʥʳץʪʘʫ װʰʽʥ ᴅʨ ʙʽʨ װʣʛʽʜʝʥ 3 ʛ 

ʪʫʨʘʤʘʥʳ ʘʣʳʧ, ʩװʟʛʽ ץʘסʘʟʳʥʘ ץʦʡʳʧ, װʩʪʽʥʝʥ 1 ʢʛ ʞװʢʧʝʥ 10 ʤʠʥʫʪ ʙʘʩʪʳʨʳʧ 

 ,ʦʣʜʘʥʘ ʦʪʳʨʳʧץ ʜʘʨʣʘʤʘʩʳʥסʘʥ ʤᴅʥʜʝʨʜʽ çCompas-3D V-14è ʙʘסʦʡʳʣʜʳ, ʘʣʳʥץ

ʩװʟʛʽ ץʘסʘʟʜʘ ץʘʣסʘʥ ʝʪ ʪʫʨʘʤʘʩʳʥʳש ʜʘץʪʘʨʳʥʳש ʘʫʜʘʥʳʥ ʩʢʘʥʝʨʣʝʧ, çJPEGè 

ʬʦʨʤʘʪʳʥʜʘ ʩʘץʪʘʧ ʘʣʘʤʳʟ. çCompas-3D V-14è ʙʘסʜʘʨʣʘʤʘʩʳʥ ʘʰʳʧ, çJPEGè 

ʬʦʨʤʘʪʳʥʜʘ ʩʘץʪʘʣסʘʥ ʬʘʡʣʜʳ ץʦʡʳʧ, ʙʘסʜʘʨʣʘʤʘʜʘסʳ ʠʥʪʝʨʬʝʡʩʪʝʥ 

çʇʃʆʑɸɼʔè ʢʦʤʘʥʜʘʩʳ ʘʨץʳʣʳ ʽʰʢʽ ʪװʡʽʩʢʝʥ ʘʫʜʘʥʥʳש ʰʝʢʘʨʘʣʘʨʳʥ 

ʛʝʦʤʝʪʨʠʷʣʳץ ʥʳʩʘʥʜʘʨʤʝʥ ʢᴇʨʩʝʪʝʤʽʟ. ʊװʡʽʩʢʝʥ ʘʫʜʘʥʜʘʨʜʳש ʪʽʟʽʤʽʥʽש ʦʨʪʘʰʘ 

ʤᴅʥʜʝʨʽʥʽץ שʦʩʳʥʜʳʩʳʥ ʘʣʘʤʳʟ [102]. 

ɹʘʡʣʘʥʳʩץʘʥ ʳʣסʘʣʜʳש ʤᴇʣʰʝʨʽʥ ʪᴇʤʝʥʜʝʛʽ ʪʝשʜʽʢʪʝʨ (2,3) ʙʦʡʳʥʰʘ 

ʝʩʝʧʪʝʡʤʽʟ: 

 

ʭ1 = (A-8,4ɹ)Ĭ100/m0     (2) 
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ʭ2 = (A-8,4ɹ)Ĭ100/A     (3) 

 

ʤײʥʜʘסʳ: ʭ1 - ʪʫʨʘʤʘʜʘסʳ ʙʘʡʣʘʥʳʩץʘʥ ʳʣסʘʣʜʳש ʤᴇʣʰʝʨʽ, %; 

ʭ2 - ʪʫʨʘʤʘʜʘסʳ ʞʘʣʧʳ ʳʣסʘʣʜʳײץ שʨʘʤʳʥʜʘסʳ ʙʘʡʣʘʥʳʩץʘʥ ʳʣסʘʣ 

ʤᴇʣʰʝʨʽ, %; 

ɹ - ʪʫʨʘʤʘʜʘʥ ʪװʩʢʝʥ ʳʣסʘʣʜʳ ʜʘץʪʳש ʘʫʜʘʥʳ, ʩʤ2; 

m0 - ᴇʣʰʝʧ ʘʣʳʥסʘʥ ʪʫʨʘʤʘ װʣʛʽʣʝʨʽʥʽש ʤʘʩʩʘʩʳ, ʤʛ; 

ɸ - ʪʫʨʘʤʘʜʘסʳ ʳʣסʘʣʜʳש ʞʘʣʧʳ ʤᴇʣʰʝʨʽ, ʤʛ 

 

2.2.3 ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ 

ʰײʞʳץʪʳש ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ, ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʘʥʳץʪʘʫ ᴅʜʽʩʪʝʨʽ 

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 31747 - 2012 çʊʘʤʘץ ᴇʥʽʤʜʝʨʽ. ɯʰʝʢ ʪʘʷץʰʘʣʘʨʳ (ʢʦʣʠʬʦʨʤʜʳ 

ʙʘʢʪʝʨʠʷʣʘʨ) ʪʦʙʳʥʜʘסʳ ʙʘʢʪʝʨʠʷʣʘʨʜʳ ʘʥʳץʪʘʫ ʞᴅʥʝ ʩʘʥʳʥ ʘʥʳץʪʘʫ ᴅʜʽʩʪʝʨʽ. 

ɸʥʘʵʨʦʙʪʳ ʞʘסʜʘʡʜʘ ᴇʩʝʪʽʥ ʩʫʣʴʬʠʪʪʽ ʘʟʘʡʪʘʪʳʥ ʙʘʢʪʝʨʠʷʣʘʨʜʳ ʩʘʥʘʫʜʳש ᴅʜʽʩʽè 

ʙʦʡʳʥʰʘ E. coli ʪʦʙʳʥʳש ʙʘʢʪʝʨʠʷʣʘʨʳʥ ʘʥʳץʪʘʫ; 

ʄɽʄʉʊ 31746-2012 çʂʦʘʛʫʣʘʟʘ ʦש ʩʪʘʬʠʣʦʢʦʢʢʪʘʨ ʤʝʥ Staphylococcus 

aureus ʤᴇʣʰʝʨʽʥ ʘʥʳץʪʘʫ ᴅʜʽʩʪʝʨʽè ʙʦʡʳʥʰʘ ʧʘʪʦʛʝʥʜʽ ʩʪʘʬʠʣʦʢʦʢʢʪʳ (S.aureus) 

ʘʥʳץʪʘʫ. 

ʄɽʄʉʊ 29185-2014 çʊʘʤʘץ ᴇʥʽʤʜʝʨʽ ʤʝʥ ʤʘʣ ʘʟʳסʳʥʳש 

ʤʠʢʨʦʙʠʦʣʦʛʠʷʩʳè ʙʦʡʳʥʰʘ ʩʫʣʴʬʠʪʨʝʜʫʢʪʠʚʪʽ ʙʘʢʪʝʨʠʷʣʘʨʜʳ ʘʥʳץʪʘʫ. 

ʄɽʄʉʊ 32031-2012 çʊʘʤʘץ ᴇʥʽʤʜʝʨʽ. Listeria Monocytogenes 

ʙʘʢʪʝʨʠʷʣʘʨʜʳ ʘʥʳץʪʘʫ ᴅʜʽʩʪʝʨʽè ʙʦʡʳʥʰʘ ʣʠʩʪʝʨʠʷ ʙʘʢʪʝʨʠʷʣʘʨʳʥ ʘʥʳץʪʘʫ. 

ʄɽʄʉʊ 31659-2012 çʊʘʤʘץ ᴇʥʽʤʜʝʨʽ. Salmonella ʪץײʳʤʜʘʩ ʙʘʢʪʝʨʠʷʣʘʨʜʳ 

ʘʥʳץʪʘʫ ᴅʜʽʩʽè ʙʦʡʳʥʰʘ ʧʘʪʦʛʝʥʜʽʢ ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨ, ʩʦʥʳש ʽʰʽʥʜʝ 

ʩʘʣʴʤʦʥʝʣʣʘʣʘʨʜʳ ʘʥʳץʪʘʫ. 

 

ת 2.2.4  h ʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣʴ ץʦʩʳʣסʘʥ ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳ 

ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʽʥʽש ʤʦʜʝʣʴʜʽ ʪʫʨʘʤʘʩʳʥʳש ʰʝʢʪʽ ʳסʳʩʫ ʢʝʨʥʝʫʽʥ 

(ʐʓʂ) ʘʥʳץʪʘʫ 

ɿʝʨʪʪʝʣʝʪʽʥ ʰʠʢʽʟʘʪʪʳש ʐʓʂ-ʽʥ ʘʥʳץʪʘʫ ʉʪʨʫʢʪʫʨʦʤʝʪʨ ʉʊ2 ʘʨץʳʣʳ 

ʞװʨʛʽʟʽʣʜʽ. ʅᴅʪʠʞʝʣʝʨʜʽ ʪʘʣʜʘʫ ʢʦʤʧʴʶʪʝʨʜʝ ʉʪʨʫʢʪʫʨʦʤʝʪʨ ʉʊ2 ʙʘʩץʘʨʘʪʳʥ 

ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʤʝʥ ʘʚʪʦʤʘʪʪʳ ʨʝʞʠʤʜʝ ʞװʨʝʜʽ. ʕʢʩʧʝʨʠʤʝʥʪʪʽ 

ʙʘʩʪʘʤʘʩ ʙײʨʳʥ ײץʨʳʣסʳʥʳש ʞײʤʳʩ ʨʝʞʠʤʽ ʦʨʥʘʪʳʣʜʳ. ײפʨʘʣʜʳ, ʞʘʙʜʳץʪʘʨʜʳ 

ʪʘשʜʘʫ ʞᴅʥʝ װʣʛʽʥʽ ʜʘʡʳʥʜʘʫ ᴅʜʽʩʪʝʤʝʣʽʢ ʥײʩץʘʫʣʘʨסʘ ʩᴅʡʢʝʩ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 

 ,ʨʘʣ ʨʝʪʽʥʜʝ çʂʦʥʫʩè ʠʥʜʝʥʪʘʪʦʨʳ ʘʣʳʥʜʳײץ ʰʽʥװ ʪʘʫץʐʓʂ-ʽʥ ʘʥʳ שʣʛʽʥʽת

ʦʥʳש ʞʦסʘʨסʳ ʞʘסʳʥʜʘ ʢʦʥʫʩ ʙײʨʳʰʳ 60Á. 
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ᴄʨʽ ץʘʨʘʡ, װʣʛʽʣʝʨ h ʧʘʪʝʣʴʤʝʥ ʮʠʣʠʥʜʨʣʽʢ ʳʜʳʩץʘ ʪʳסʳʟʜʘʣʳʧ ʩʘʣʳʥʘʜʳ. 

 ʨʜʝװʪ שʘʪʘץ ʦʩʽ ʙʦʡʳʤʝʥ שʨʘʣʜʳײץ ʩʪʝʣʛʝװ ʘʥ ʢʦʥʪʝʡʥʝʨסʣʛʽʣʝʨ ʩʘʣʳʥת

ʦʨʥʘʣʘʩʪʳʨʳʣʘʜʳ. ʆʩʳʜʘʥ ʢʝʡʽʥ, ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ʧʘʡʜʘʣʘʥʳʧ, çŷè 

ʠ çŹè ʢᴇʨʩʝʪʢʽʣʝʨʽ ʘʨץʳʣʳ ᴇʣʰʝʫʣʝʨ װʰʽʥ ʠʥʜʝʥʪʦʨ ʝץ שʦʣʘʡʣʳ ʦʨʳʥסʘ 

ʦʨʥʘʪʳʣʜʳ. 

ʉʦʜʘʥ ʢʝʡʽʥ çɹʘʩʪʘʫè ʙʘʪʳʨʤʘʩʳʥ ʙʘʩץʘʥʥʘʥ ʢʝʡʽʥ çʂʦʥʫʩʪʳשè ʘʚʪʦʤʘʪʪʳ 

 .ʣʛʽʛʝ ʙʘʪʳʨʳʣʘʜʳ (ʩʫʨʝʪ 6)װ ʥʠ ʠʥʜʝʥʪʦʨסʘʣʳʩʳ ʙʘʩʪʘʣʘʜʳ, ʷסʦʟץ

 

 
 

ʉʫʨʝʪ 6 ï ʉʨʫʢʪʫʨʦʤʝʪʨ ʉʊ ʘʨץʳʣʳ ʪʘʣʜʘʫ ʞװʨʛʽʟʫ ʧʨʦʮʝʩʽ 

 

ɹʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘ ײץʨʳʣסʳʥʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ 

ʦץʠʜʳ. ʀʥʜʝʨʘʪʦʨʜʳ ʙʘʪʳʨʳʧ, ץʘʡʪʘʨסʘʥʥʘʥ ʢʝʡʽʥ ʙʽʟ çʊʦץʪʘʪʫè ʙʘʪʳʨʤʘʩʳʥ 

ʙʘʩʫ ʘʨץʳʣʳ ᴇʣʰʝʤʜʝʨʜʽ ʘʷץʪʘʡʤʳʟ. ʆʩʳʜʘʥ ʢʝʡʽʥ ʵʢʩʧʝʨʠʤʝʥʪ ʜʝʨʝʢʪʝʨʽ ʢʝʩʪʝ 

ʞᴅʥʝ ʛʨʘʬʠʢʪʝʨ ʪװʨʽʥʜʝ ʩʘץʪʘʣʘʜʳ. 

ɹʽʟ ʩʘץʪʘʣסʘʥ ʜʝʨʝʢʪʝʨʜʽ Microsoft Excel ʢʝשʝʡʪʽʤʽ ʙʘʨ ʬʘʡʣסʘ ʘʫʜʘʨʘʤʳʟ, 

ʙײʣ ʜʝʨʝʢʪʝʨʜʽ ʦʜʘʥ ᴅʨʽ ᴇשʜʝʫʜʽ ʝʜᴅʫʽʨ ʞʝשʽʣʜʝʪʝʜʽ. ʈʝʦʣʦʛʠʷʣʳץ ʪײʨʘץʪʳʣʘʨʜʳ 

ʘʥʳץʪʘʫ װʰʽʥ װʣʛʽʥʽש ʜʝʬʦʨʤʘʮʠʷʩʳ ʢʝʟʽʥʜʝ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʢʝʨʥʝʫʣʝʨ ʤʝʥ 

ʜʝʬʦʨʤʘʮʠʷʣʘʨʜʳ ʝʩʝʧʪʝʫ ץʘʞʝʪ. 

ɸʢʘʜʝʤʠʢ ʇ.ɸ. ʈʝʙʠʥʜʝʨ ʤʝʥ ʅ.ɸ. ʉʝʤʝʥʝʥʢʦ ᴅʜʽʩʽ ʙʦʡʳʥʰʘ ʢʦʥʫʩʪʳץ 

ʧʣʘʩʪʦʤʝʪʨʣʝʨ ײץʨʳʣסʳʥʳץ שʘʨʘʧʘʡʳʤʜʳʣʳסʳ ʤʝʥ ʞײʤʳʩʪʘסʳ ʩʝʥʽʤʜʽʣʽʛʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ ʨʝʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʝ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʜʳ. 

ʓסʳʩʫ ʢʝʨʥʝʫʽ ɗ (ʇʘ) ʢʦʥʫʩʪʳש ʙʘʪʳʨʫ ʪʝʨʝשʜʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʘʥʳץʪʘʣʜʳ 

ʘʢʘʜʝʤʠʢ ʇ.ɸ. ʈʝʙʠʥʜʝʨ ʞᴅʥʝ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʜʽ: 

 

2h

F
KÖ=q       (4) 

 

ʤײʥʜʘסʳ: F - ʞװʢʪʝʤʝ ʤᴅʥʽ, ʅ; 
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h - ʢʦʥʫʩʪʳש ʞʘʣʧʳ ʝʥʫ ʪʝʨʝשʜʽʛʽ, ʤ; 

K ï ʢʦʥʫʩʪʳש Ŭ ʰʳשʳʥʜʘס rʙײʨʳʰʳʥʘ ʪᴅʫʝʣʜʽ ʢʦʥʫʩ ʪײʨʘץʪʳʩʳ. 

 ʜʽʛʽʥ ʤʠʣʣʠʤʝʪʨʤʝʥשʪʝʨʝ שʢʪʝʤʝ ʤᴅʥʽʥ ʛʨʘʤʤʝʥ, ʘʣ ʢʦʥʫʩʪʳװʳ ʞסʨʳʣײפ

ʙʝʨʝʪʽʥʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʩᴅʡʢʝʩʽʥʰʝ ʝʩʝʧʪʝʫʣʝʨʛʝ ʳסשʘʡʣʳ ʙʦʣʫ װʰʽʥ 

ʛʨʘʤʤʜʘʨʜʳ ʅʴʶʪʦʥסʘ ʞᴅʥʝ ʤʠʣʣʠʤʝʪʨʜʽ ʤʝʪʨʛʝ ʘʫʜʘʨʫ ʢʝʨʝʢ. 

ʊʠʽʩʽʥʰʝ, ʘʩʧʘʧʪʳש ʢʦʥʫʩʳʥʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʪײʨʘץʪʳ, ʰʳשʳʥʜʘ Ŭ-סʘ ʪʝש 

ʙײʨʳʰʳ ʙʘʨ, ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʝʜʽ: 

 

)2(

)2(cos2

ap

a

tg
K

Ö
=       (5) 

 

ʤײʥʜʘסʳ Ŭ - ʢʦʥʫʩʪʳש ʞʦסʘʨסʳ ʞʘסʳʥʜʘסʳ ʙײʨʳʰ. 

ʂʦʥʫʩʪʳש ʞʦסʘʨסʳ ʞʘסʳʥʜʘסʳ ʙײʨʳʰ 7-ʰʽ ʩʫʨʝʪʢʝ ʩᴅʡʢʝʩ 60Á ײץʨʘʡʜʳ. 

 

 
 

ʉʫʨʝʪ 7 ï ʇʣʘʩʪʠʢʘʣʳץ-ʪײʪץʳʨ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥʽש ʐʓʂ-ʽʥ ʟʝʨʪʪʝʫʛʝ ʘʨʥʘʣסʘʥ 

ʩʪʨʫʢʪʫʨʦʤʝʪʨʜʽ60 שÁ ʙײʨʳʰʳ ʙʘʨ çʂʦʥʫʩè ʠʥʜʝʥʪʘʪʦʨʳ 
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3 ʊʈɸʅʉʄɸʁʃɸʈ ױפʈɸʄʓ ʊᴆʄɽʅɼɽʊɯʃɻɽʅ ɽʊ ᴆʅɯʄɼɽʈɯʅɯר 

ʊɽʍʅʆʃʆɻʀʗʃɸʈʓʅʓנ רʓʃʓʄʀ ɾᴄʅɽ ʕʂʉʇɽʈʀʄɽʅʊʊɯʂ 

ʅɽɻɯɿɼɽʄɽʉɯ 

 

3.1 ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʽʥʝ 

ʪײʪʳʥʫʰʳʣʘʨʜʳש ʩײʨʘʥʳʩʳʥ ʘʥʳץʪʘʫ 

ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʛʝ 

ʪײʪʳʥʫʰʳʣʘʨʜʳש ʩײʨʘʥʳʩʳʥ ʘʥʳץʪʘʫ ʤʘץʩʘʪʳʥʜʘ çɽʪ ᴇʥʽʤʜʝʨʽʥʜʝʛ̔ 

ʪʨʘʥʩʤʘʡʣʘʨ ʤᴅʩʝʣʝʩʽè ʘʪʪʳ [103] ᴅʣʝʫʤʝʪʪʽʢ ʩʘʫʘʣʥʘʤʘ ʞװʨʛʽʟʽʣʜʽ. ʉʘʫʘʣʥʘʤʘ 

ɸʩʪʘʥʘ ץʘʣʘʩʳʥʳש ʪײʨסʳʥʜʘʨʳʤʝʥ, çʉ.ʉʝʡʬʫʣʣʠʥʘ ʘʪʳʥʜʘסʳ פʘʟʘץ 

ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽè ʂʝɸפ-ʥʳץ שʳʟʤʝʪʢʝʨʣʝʨʽ ʤʝʥ ʙʽʣʽʤ 

ʘʣʫʰʳʣʘʨʳ ʘʨʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ʉʘʫʘʣʥʘʤʘסʘ ʞʘʣʧʳ 527 ʨʝʩʧʦʥʜʝʥʪ ץʘʪʳʩʪʳ. 

ʅᴅʪʠʞʝʩʽʥʜʝ ʪײʪʳʥʫʰʳʣʘʨʜʳש ʪʨʘʥʩʤʘʡʣʘʨʜʳש ʘʜʘʤ ʘסʟʘʩʳʥʘ ᴅʩʝʨʽ ʞᴅʥʝ 

ʦʣʘʨʜʳ ʪײʪʳʥʫʜʳש ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʥʦʨʤʘʣʘʨʳ ʪʫʨʘʣʳ ʭʘʙʘʨʜʘʨ ʙʦʣʫ ʜʝשʛʝʡʽ 

ʘʥʳץʪʘʣʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʩײʨʘʥʳʩʳ ʞʦסʘʨʳ ᴇʥʽʤʜʝʨʜʽש ʪװʨʣʝʨʽ, ᴇʥʽʤʜʝʨʜʽ 

ʪʘשʙʘʣʘʫʜʘ ʪʨʘʥʩʤʘʡʣʘʨʜʳײץ שʨʘʤʳʥ ʢᴇʨʩʝʪʫ ץʘʞʝʪʪʽʣʽʛʽ, ᴇʥʽʤʜʝʨʜʝʛʽ 

ʪʨʘʥʩʤʘʡʣʘʨʜʳ ʪᴇʤʝʥʜʝʪʝʪʽʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ  ʪײʪʳʥʫʰʳʣʘʨʜʳש ʢᴇʟץʘʨʘʩʪʘʨʳ 

ʪʫʨʘʣʳ ʩײʨʘץʪʘʨ ץʦʡʳʣʜʳ. ʉʘʫʘʣʥʘʤʘ ʥᴅʪʠʞʝʩʽ ʨʝʩʧʦʥʜʝʥʪʪʝʨʜʽש ʢᴇʙʽ (93,62 %) 

ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʤʘʡ ץʳʰץʳʣʜʘʨʳ ʪʫʨʘʣʳ ʭʘʙʘʨʜʘʨ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ (ʩʫʨʝʪ 8). 

 

 
 

ʉʫʨʝʪ 8 ï ʈʝʩʧʦʥʜʝʥʪʪʝʨʜʽש ʪʘʤʘץ ᴇʥʽʤʜʝʨʽ ײץʨʘʤʳʥʜʘסʳ ʤʘʡ ץʳʰץʳʣʜʘʨʳ 

ʪʫʨʘʣʳ ʭʘʙʘʨʜʘʨ ʙʦʣʫʳ 

 

ʈʝʩʧʦʥʜʝʥʪʪʝʨʜʽש ʢᴇʧʰʽʣʽʛʽ ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש 

ʧʘʡʜʘʩʳ ʪʫʨʘʣʳ ʙʽʣʝʜʽ (50 %) (ʩʫʨʝʪ 9). 



41 

 

 

 
 

ʉʫʨʝʪ 9 ï ʈʝʩʧʦʥʜʝʥʪʪʝʨʜʽש ʪʘʤʘץ ᴇʥʽʤʜʝʨʽ ײץʨʘʤʳʥʜʘסʳ ʤʘʡ ץʳʰץʳʣʜʘʨʳ 

ʪʫʨʘʣʳ ʭʘʙʘʨʜʘʨ ʙʦʣʫʳ 

 

ʉʦʥʜʘʡ-ʘץ, ʨʝʩʧʦʥʜʝʥʪʪʝʨʜʽש ʙʘʩʳʤ ʙᴇʣʽʛʽ (56,38 %) ʪʘʤʘץ ᴇʥʽʤʜʝʨʽ 

 .ʙʦʣʘʪʳʥʳʥ ʙʽʣʝʜʽ (ʩʫʨʝʪ 10) שʨʘʤʳʥʜʘ ʪʨʘʥʩʤʘʡʣʘʨʜʳײץ

 

 
 

ʉʫʨʝʪ 11 ï ʊʘʤʘץ ᴇʥʽʤʜʝʨʽ ײץʨʘʤʳʥʜʘסʳ ʪʨʘʥʩʤʘʡ ʪʫʨʘʣʳ ʭʘʙʘʨʜʘʨ ʙʦʣʫ 

 

ʊʨʘʥʩʤʘʡʣʘʨʜʳש ʘʜʘʤ ʘסʟʘʩʳʥʘ ʟʠʷʥʳ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʳש ʥʝʛʽʟʛʽ ʢᴇʟʜʝʨʽ: 

1) ʠʥʪʝʨʥʝʪ, ʚʝʙ-ʩʘʡʪʪʘʨ ï 42,55 % ʞᴅʥʝ 2) ʢʽʪʘʧʪʘʨ, ʛʘʟʝʪʪʝʨ, ʞʫʨʥʘʣʜʘʨ ï 20,21 

% (ʩʫʨʝʪ 12). 
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ʉʫʨʝʪ 12 ï ʊʨʘʥʩʤʘʡʣʘʨʜʳש ʘʜʘʤ ʘסʟʘʩʳʥʘ ʟʠʷʥʳ ʪʫʨʘʣʳ ʘץʧʘʨʘʪ ʢᴇʟʜʝʨʽʥ 

ʪʘʣʜʘʫ 

 

 ʘʥ ʤʘʡסʘʙʳʣʜʘץ ʳ ʝʣʜʝʨʽסʩʪʘʥʜʘ 2018 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʂʝʜʝʥ ʦʜʘץʘʟʘפ

ᴇʥʽʤʜʝʨʽʥ ʙʘץʳʣʘʫʜʳש ʪʝʭʥʠʢʘʣʳץ ʨʝʛʣʘʤʝʥʪʽʥʝ ʩᴅʡʢʝʩ ʪʨʘʥʩʤʘʡʣʘʨʜʳש ʨץײʩʘʪ 

ʝʪʽʣʛʝʥ ʤᴇʣʰʝʨʽ ᴇʥʽʤʜʝʛʽ ʞʘʣʧʳ ʤʘʡʜʳ2% ש-ʳʥ ײץʨʘʡʪʳʥʳ ʪʫʨʘʣʳ ʘʜʘʤʜʘʨʜʳש 

ʥʝʛʽʟʛʽ ʙᴇʣʽʛʽ (60,64 %) ʭʘʙʘʨʜʘʨ ʝʤʝʩ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ (ʩʫʨʝʪ 13). 

 

 
 

ʉʫʨʝʪ 14 ï ᴆʥʽʤʜʝʛʽ ʪʨʘʥʩʤʘʡʣʘʨʳʥʳש ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʤᴇʣʰʝʨʽ ʞʘʣʧʳ ʤʘʡʜʳ2 ש 

%-ʳʥ ײץʨʘʡʪʳʥʳ ʪʫʨʘʣʳ ʭʘʙʘʨʜʘʨ ʙʦʣʫ 

 

ʈʝʩʧʦʥʜʝʥʪʪʝʨʜʽ74,47 ש % ʪʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ᴇʥʽʤʜʝʨʽʥ 

ʩʘʪʳʧ ʘʣʫ ʤװʤʢʽʥʜʽʛʽʥʝ ʠʝ ʙʦʣסʳʩʳ ʢʝʣʝʜʽ (ʩʫʨʝʪ 15). 
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ʉʫʨʝʪ 15 ï ʊʨʘʥʩʤʘʡʣʘʨʜʳש ʘʜʘʤ ʘסʟʘʩʳʥʘ ʟʠʷʥʳ ʪʫʨʘʣʳ ʘץʧʘʨʘʪ ʢᴇʟʜʝʨʽʥ 

ʪʘʣʜʘʫ 

 

ʆʣʘʨ װʰʽʥ ʰײʞʳץ ᴇʥʽʤʜʝʨʽ ʝʪ ᴇʥʽʤʜʝʨʜʽש ʪװʨʣʝʨʽ ʘʨʘʩʳʥʜʘ ʝש ʞʦסʘʨʳ 

ʩײʨʘʥʳʩץʘ ʠʝ ï 68,09 % (ʩʫʨʝʪ 16). 

 

 
 

ʉʫʨʝʪ 16 ï ʈʝʩʧʦʥʜʝʥʪʪʝʨʜʽש ʩײʨʘʥʳʩʳʥʜʘסʳ ʪʨʘʥʩʤʘʡ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ 

ʝʪ ᴇʥʽʤʜʝʨʽʥʽש ʪװʨʣʝʨ ̔

 

ɾװʨʛʽʟʽʣʛʝʥ ʩʘʫʘʣʥʘʤʘ ʪʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥ ʝʪ ᴇʥʽʤʜʝʨʽʥ 

ᴇʥʜʽʨʽʣʫʽʥʝ ʞᴅʥʝ ʩʘʪʳʧ ʘʣʫסʘ ʪײʪʳʥʫʰʳʣʘʨʜʳש ʩײʨʘʥʳʩʳ ʙʘʨ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. 
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 ʪʨʘʥʩʤʘʡ שᴇʥʽʤʜʝʨʽʥʽ ץʞʳײʳ hסʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘץʘʟʘפ 3.2

 ʨʘʤʳʥ ʢʝʰʝʥʜʽ ʟʝʨʪʪʝʫײץ

 ʤʘʡ (ᴇʥʽʤʜʝʨʽ ץʞʳײʰ) שᴇʥʽʤʜʝʨʽʥʽ ץʳ ʪʘʤʘסʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʘץʘʟʘפ

 .ʨʛʽʟʽʣʜʽװʨʘʤʳʥʘ ʢʝʰʝʥʜʽ ʟʝʨʪʪʝʫ ʞײץ ʪʨʘʥʩʠʟʦʤʝʨʣʝʨʽ שʳʣʜʘʨʳʥʳץʳʰץ

ɾʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץʪʘʨʜʳש ʪᴇʨʪ ʪװʨʽʥʜʝʛʽ ʊʄײץ פʨʘʤʳʥʘ ʟʝʨʪʪʝʫ 

ʞװʨʛʽʟʽʣʜʽ. ʉʳʥʘʤʘ ʨʝʪʽʥʜʝ 2ïh  ̔ ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ ʨʝʮʝʧʪʫʨʘ ʙʦʡʳʥʰʘ 

ʞʘʩʘʣסʘʥ ʰײʞʳץ ᴇʥʽʤʜʝʨʽ ʘʣʳʥʜʳ. 

 

ʂʝʩʪʝ 2 ï ɿʝʨʪʪʝʣʛʝʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʽש ʨʝʮʝʧʪʫʨʘʣʳץ 

 ʨʘʤʳײץ

 

 ʨʘʤʳ 1 ʩʳʥʘʤʘ 2 ʩʳʥʘʤʘ 3 ʩʳʥʘʤʘ 4 ʩʳʥʘʤʘײפ

ɾʳʣץʳ ʝʪʽ ʞʦסʘʨʳ ʩײʨʳʧ, % 50 20 5 - 

ʉʠʳʨ ʝʪʽ 1 ʩײʨʳʧ, % 40 70 30 - 

ʐʦʰץʘ ʝʪʽ ʞʘʨʪʳʣʘʡ ʤʘʡʣʳ, % - - 40 - 

ʐʦʰץʘ ʝʪʽ ʤʘʡʣʳ, % - - - 25 

ʉʠʳʨ ʝʪʽ 2 ʩײʨʳʧ, % - - 20 60 

 

ɿʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʳʥʘʤʘʣʘʨʜʘסʳ ʤʘʡʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ 10,5-ʪʝʥ 

35,0 ʛ/100 ʛ ײץʨʘʡʪʳʥʳ ʘʥʳץʪʘʣʜʳ. ʐײʞʳץ ᴇʥʽʤʜʝʨʽʥʽש ʟʝʨʪʪʝʣʛʝʥ 

ʩʳʥʘʤʘʣʘʨʜʘסʳ ʊʄײץ פʨʘʤʳ ᴇʥʽʤʜʝʛʽ ʞʘʣʧʳ ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳʥʘʥ 4,2-

ʜʝʥ 12,1% - סʘ ʜʝʡʽʥʛʽ ʘʨʘʣʳץʪʘ ʙʦʣʜʳ. 3 ʞᴅʥʝ 4 ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʽש 

ʩʳʥʘʤʘʣʘʨʳʥʜʘ ʊʄפ ʝש ʢᴇʧ ʤᴇʣʰʝʨʽʥʜʝ ʙʦʣסʘʥʳ ʘʥʳץʪʘʣʜʳ. ʊʄפ ʝש ʘʟ ײץʨʘʤʳ 

1-ʩʳʥʘʤʘʜʘ ʙʦʣʜʳ. 3-ʰʽ ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʰײʞʳץ 

ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʊʄײץ פʨʘʤʳ ʝʪ ʪװʨʽʥʝ ʞᴅʥʝ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʤʘʡʜʳש 

ʤʘʩʩʘʣʳװ ץʣʝʩʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

 

ʂʝʩʪʝ 3 ï ʐײʞʳץ ᴇʥʽʤʜʝʨʜʽʥʜʝʛʽ ʊʄײץ פʨʘʤʳ 

 

ʐײʞʳץ ᴇʥʽʤʜʝʨʽ ʄʘʡʜʳש ʤʘʩʩʘʣʳץ 

 ʣʝʩʽ, ʛ/100 ʛװ

ʊʄװ פʣʝʩʽ, % ʞʘʣʧʳ 

ʄװ פʣʝʩʽʥʝʥ 

1 ʩʳʥʘʤʘ (ʞʦסʘʨʳ ʩײʨʳʧ) 10,5Ñ0,5 4,2 

2 ʩʳʥʘʤʘ (1 ʩײʨʳʧ) 21,8Ñ1,0 9,7 

3 ʩʳʥʘʤʘ (2 ʩײʨʳʧ) 32,1Ñ1,2 10,2 

4 ʩʳʥʘʤʘ (2 ʩײʨʳʧ) 35,0Ñ1,2 12,1 

 

3.3 ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʜʝ 

 ʳ ʰʠʢʽʟʘʪʪʳ ʟʝʨʪʪʝʫץʦʩʘʣץ ʦʣʜʘʥʳʣʘʪʳʥ ʥʝʛʽʟʛʽ ʞᴅʥʝץ

 שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ᴇʩʽʨʽʣʛʝʥ ʞʘʥʘʫʘʨʣʘʨ ʝʪʪʝʨʽʥʽץʘʟʘפ 3.3.1

ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʤʝʥ ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳʥ ʢʝʰʝʥʜʽ 

ʟʝʨʪʪʝʫ 
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ɽʪ ᴇʥʽʤʜʝʨʽʥʜʝ ʪʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳʥ ʪᴇʤʝʥʜʝʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʞʘʩʘʫ 

 ʨʘʤʳʥײץ ʳʣʜʘʨץʳʰץ ʞʘʣʧʳ ʤʘʡ שʦʣʜʘʥʳʣʘʪʳʥ ʰʠʢʽʟʘʪʪʳץ ʰʽʥ ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝװ

ʟʝʨʪʪʝʧ ʦʥʳש ʪʨʘʥʩʤʘʡʣʘʨ װʣʝʩʽʥ ʘʥʳץʪʘʫ ʤʘשʳʟʜʳ. ʉʦʥʜʳץʪʘʥ ʙʽʟ ʞʘʨʪʳʣʘʡ 

ʳʩʪʘʣסʘʥ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʥʝʛʽʟʛʽ ʰʠʢʽʟʘʪʪʳ ʟʝʨʪʪʝʜʽʢ [104]. 

ɿʝʨʪʪʝʫ ʥʳʩʘʥʜʘʨʳ ʨʝʪʽʥʜʝ ɸʣʤʘʪʳ ץʘʣʘʩʳʥʜʘסʳ ʝʪ ʜװʢʝʥʜʝʨʽ ʤʝʥ 

ʩʫʧʝʨʤʘʨʢʝʪʪʝʨʜʝ ʞʘʡʳʣʳʤ ʞʳʣץʳ, ʙʦʨʜʘץʳ ʞʳʣץʳ, ץʦʡ, ʩʠʳʨ ʤʝʥ ʰʦʰץʘ 

ʝʪʪʝʨʽʥʽש ʩʳʥʘʤʘʣʘʨʳ ʩʘʪʳʧ ʘʣʳʥʜʳ. ɽʪ ʩʳʥʘʤʘʣʘʨʳʥʳש ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʘʥʳץʪʘʫ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʽʣʜʽ, 4-ʰʽ ʢʝʩʪʝ. 

 

ʂʝʩʪʝ 4 ï ɽʪ ʩʳʥʘʤʘʣʘʨʳʥʳש ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

ʂᴇʨʩʝʪʢʽʰʪʽש 

ʘʪʘʫʳ 

ʐʦʰץʘ ʝʪʽ, 

1 ʩײʨʳʧ 

ʉʠʳʨ ʝʪʽ, 

1 ʩײʨʳʧ 

  ,ʦʡ ʝʪʽפ

1 ʩײʨʳʧ 

ɹʦʨʜʘץʳ 

ʞʳʣץʳʩ rʝʪʽ, 

1 ʩײʨʳʧ 

ɾʘʡʳʣʳʤ 

ʞʳʣץʳʩ rʝʪʽ, 

1 ʩײʨʳʧ 

ʓʣסʘʣʜʳʣʳס,r 

% 
62,9Ñ0,05 69,2Ñ0,05 65,1Ñ0,08 66,3Ñ0,15 66,5Ñ0,21 

ʄʘʡʣʳʣʳסʳ, % 21,5Ñ0,02 9,8Ñ0,02 17,0Ñ0,02 10,9Ñ0,02 10,8Ñ0,01 

ɸץʫʳʟ, % 14,8Ñ0,09 20,0Ñ0,07 17,0Ñ0,01 22,0Ñ0,04 21,7Ñ0,03 

ʂװʣʜʽʣʽʛʽ, % 0,8Ñ0,07 1,0Ñ0,06 0,9Ñ0,01 0,8Ñ0,05 1,0Ñ0,05 

 

ɽʪʪʽײץ שʥʜʳʣʳסʳ ʦʥʳײץ שʨʘʤʳʥʜʘ ʘסʟʘʥʳץ שʘʣʳʧʪʳ ʞײʤʳʩ ʽʩʪʝʫʽ װʰʽʥ 

 ʥʝʛʽʟʛʽ שʪʘʣʘʜʳ. ɽʪʪʽץʢᴇʧ ʙʦʣʫʳʤʝʥ ʘʥʳ שʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳץ ʝʪʽʥשʘʡ ʩʽשʘʞʝʪʪʽ ʦץ

ʢʦʤʧʦʥʝʥʪʽ ʘץʫʳʟʜʘʨ ʤʝʥ ʤʘʡʣʘʨ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ɸץʫʳʟʜʳש ʞʦסʘʨʳ ʤᴇʣʰʝʨʽ 

ʞʘʡʳʣʳʤ ʞʳʣץʳʩʳ ʤʝʥ ʙʦʨʜʘץʳ ʞʳʣץʳʩʳ ʝʪʪʝʨʽʥʜʝ ʩᴅʡʢʝʩʽʥʰʝ 22% ʞᴅʥʝ 21% 

ʙʦʣסʘʥʳ ʘʥʳץʪʘʣʜʳ. ʄʘʡʜʳש ʤᴇʣʰʝʨʽ ʙʦʡʳʥʰʘ ʝש ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰ 21,5% 

ʰʦʰץʘ ʝʪʽʥʜʝ  ʙʦʣʜʳ. 

ʄʘʡ ץʳʰץʳʣʜʘʨ ʞᴅʥʝ ʊʄײץ פʨʘʤʳʥ ʘʥʳץʪʘʫ װʰʽʥ ᴅʨʪװʨʣʽ ʞʘʥʫʘʨ 

 ,ʘסʘʙʳʨץ ,ʘ, ʞʘʤʙʘʩץʨʣʽ ʙᴇʣʽʢʪʝʨʽʥʝʥ ʩʳʥʘʤʘʣʘʨ ʘʣʳʥʜʳ (ʘʨװʪ שʰʘʩʳʥʳײ

ʤʦʡʳʥ). ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 5, 6, 7, 8, 9 - ʢʝʩʪʝʣʝʨʽʥʜʝ ʞᴅʥʝ 17-ʰʽ ʩʫʨʝʪʪʝ 

ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

ʂʝʩʪʝ 5 ï ɾʘʡʳʣʳʤ ʞʳʣץʳʩʳ ʝʪʽʥʽש ʙײʣʰʳץʝʪ ʣʠʧʠʜʪʝʨʽ ʬʨʘʢʮʠʷʩʳʥʜʘסʳ ʤʘʡ 

 .% ʳʣʜʘʨ ʩʦʤʘʩʳʥʘʥץʳʰץ ʨʘʤʳ: ʞʘʣʧʳ ʤʘʡײץ שʳʣʜʘʨʳʥʳץʳʰץ

 

ʄʘʡ ץʳʰץʳʣʜʘʨʳ
 ɸʨץʘ ʉʘʥ פʘʙʳʨסʘ ʄʦʡʳʥ 

ʞʘʣʧʳ ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳʥʘʥ % 

 Ñ 0,62a 37,53 Ñ 0,40a 37,34 Ñ 0,64a 37,01 Ñ 0,41a 37,43 פʄפ ×

× ʄפʄ48,12 פ Ñ 0,54b 51,04 Ñ 0,93b 44,05 Ñ 0,82a 43,23 Ñ 0,67a 

× ʇפʄ14,44 פ Ñ 0,23b 11,43 Ñ 0,12a 18,61 Ñ 0,32c 19,76 Ñ 0,41c 

ʇפʄפ /פʄ0,53 0,50 0,30 0,38 פ 

× ʊʄ1,85 פ Ñ 0,02a 3,46 Ñ 0,06c 2,13 Ñ 0,04b 2,64 Ñ 0,05b 

× ɤ-3 ʇפʄ1,79 פ Ñ 0,02c 1,01 Ñ 0,01a 1,68 Ñ 0,02b 1,72 Ñ 0,03c 
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× ɤ-6 ʇפʄ12,66 פ Ñ 0,25b 10,42 Ñ 0,17a 16,93 Ñ 0,26c 18,04 Ñ 0,20d 

ɤ-6/ɤ-3 7,08 10,29 10,09 10,50 

ɽʩʢʝʨʪʫ: ʞʦסʘʨʳʜʘסʳ a-d ᴅʨʽʧʪʝʨʽ ᴅʨʪװʨʣʽ ʝʪ װʣʛʽʣʝʨ ʘʨʘʩʳʥʜʘסʳ ʘʡʪʘʨʣʳץʪʘʡ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʳ ʢᴇʨʩʝʪʝʜʽ (p <0,05). פʄפ ï ץʘʥʳץץʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨ, 

ʄפʄפ ï ʤʦʥʦץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨ, ʇפʄפ ï ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ 

 ʨʽʥʜʝװʪ (ʫץʩʪʘʥʜʘʨʪʪʳ ʘʫʳʪ) ʤᴅʥʜʝʨ ʦʨʪʘʰʘ + ʉɸ ץʣʜʘʨ. ɹʘʨʣʳץʳʰrץ

ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

ʂʝʩʪʝ 6 ï ɹʦʨʜʘץʳ ʞʳʣץʳʩʳ ʝʪʽʥʽש ʙײʣʰʳץʝʪ ʣʠʧʠʜʪʝʨʽ ʬʨʘʢʮʠʷʩʳʥʜʘסʳ ʤʘʡ 

 .% ʳʣʜʘʨ ʩʦʤʘʩʳʥʘʥץʳʰץ ʨʘʤʳ: ʞʘʣʧʳ ʤʘʡײץ שʳʣʜʘʨʳʥʳץʳʰץ

 

ʄʘʡ 

ʳʣʜʘʨʳץʳʰץ
 

ɸʨץʘ ʉʘʥ פʘʙʳʨסʘ ʄʦʡʳʥ 

ʞʘʣʧʳ ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳʥʘʥ % 

 Ñ 0,81a 49,80 Ñ 0,55b 55,98 Ñ 1,08c 59,45 Ñ 0,63d 40,32 פʄפ ×

× ʄפʄ40,36 פ Ñ 0,44c 23,54 Ñ 0,42b 17,05 Ñ 0,16a 24,70 Ñ 0,38b 

× ʇפʄ19,31 פ Ñ 0,31b 26,65 Ñ 0,39c 26,97 Ñ 0,45c 15,85 Ñ 0,36a 

ʇפʄפ /פʄ0,27 0,48 0,54 0,48 פ 

× ʊʄ2,75 פ Ñ 0,04a 5,54 Ñ 0,08c 3,56 Ñ 0,04b 5,52 Ñ 0,09c 

× ɤ-3 ʇפʄ5,99 פ Ñ 0,15b 9,65 Ñ 0,13d 7,78 Ñ 0,05c 2,11 Ñ 0,04a 

× ɤ-6 ʇפʄ13,33 פ Ñ 0,13a 17,01 Ñ0,26b 18,37 Ñ0,24c 13,74 Ñ 0,23a 

ɤ-6/ɤ-3 2,23 1,76 2,36 6,53 

ɽʩʢʝʨʪʫ: ʞʦסʘʨʳʜʘסʳ  a-d ᴅʨʽʧʪʝʨʽ ᴅʨʪװʨʣʽ ʝʪ װʣʛʽʣʝʨ ʘʨʘʩʳʥʜʘסʳ ʘʡʪʘʨʣʳץʪʘʡ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʳ ʢᴇʨʩʝʪʝʜʽ (p <0,05). פʄפ ï ץʘʥʳץץʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨ, 

Mפʄפ ï ʤʦʥʦץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨ, ʇפʄפ ï ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ 

 ʨʽʥʜʝװʪ (ʫץʩʪʘʥʜʘʨʪʪʳ ʘʫʳʪ) ʤᴅʥʜʝʨ ʦʨʪʘʰʘ + ʉɸ ץʣʜʘʨ. ɹʘʨʣʳץʳʰrץ

ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

ʂʝʩʪʝ 7 ï פʦʡ ʝʪʽʥʽש ʙײʣʰʳץʝʪ ʣʠʧʠʜʪʝʨʽ ʬʨʘʢʮʠʷʩʳʥʜʘסʳ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש 

 .% ʳʣʜʘʨ ʩʦʤʘʩʳʥʘʥץʳʰץ ʨʘʤʳ: ʞʘʣʧʳ ʤʘʡײץ

 

ʄʘʡ 

ʳʣʜʘʨʳץʳʰץ
 

ɸʨץʘ ʉʘʥ פʘʙʳʨסʘ ʄʦʡʳʥ 

ʞʘʣʧʳ ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳʥʘʥ % 

 Ñ 0,94a 80,36 Ñ 0,99a 81,72 Ñ 1,02a 79,56 Ñ 1,03a 82,04 פʄפ ×

× ʄפʄ14,11 פ Ñ 0,19a 13,91 Ñ 0,21a 14,71 Ñ 0,22a 14,08 Ñ 0,20a 

× ʇפʄ3,85 פ Ñ 0,07b 5,72 Ñ 0,09c 3,57 Ñ 0,06a 6,36 Ñ 0,09d 

ʇפʄפ /פʄ0,08 0,04 0,07 0,05 פ 

× ʊʄ9,95 פ Ñ 0,14c 7,98 Ñ 0,13a 10,92 Ñ 0,14d 8,89 Ñ 0,09b 

× ɤ-3 ʇפʄ1,36 פ Ñ 0,03b 1,71 Ñ 0,03c 1,26 Ñ 0,01a 2,03 Ñ 0,02d 

× ɤ-6 ʇפʄ2,49 פ Ñ 0,04a 4,01 Ñ 0,06b 2,31 Ñ 0,02a 4,33 Ñ 0,08c 

ɤ-6/ɤ-3 1,83 2,35 1,84 2,13 
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ɽʩʢʝʨʪʫ: ʞʦסʘʨʳʜʘסʳ a-d ᴅʨʽʧʪʝʨʽ ᴅʨʪװʨʣʽ ʝʪ װʣʛʽʣʝʨ ʘʨʘʩʳʥʜʘסʳ ʘʡʪʘʨʣʳץʪʘʡ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʳ ʢᴇʨʩʝʪʝʜʽ (p <0,05). פʄפ ï ץʘʥʳץץʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨ, 

Mפʄפ ï ʤʦʥʦץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨ, ʇפʄפ ï ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ 

 ʨʽʥʜʝװʪ (ʫץʩʪʘʥʜʘʨʪʪʳ ʘʫʳʪ) ʤᴅʥʜʝʨ ʦʨʪʘʰʘ + ʉɸ ץʣʜʘʨ. ɹʘʨʣʳץʳʰrץ

ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

ʂʝʩʪʝ 8 ï ʉʠʳʨ ʝʪʽʥʽש ʙײʣʰʳץʝʪ ʣʠʧʠʜʪʝʨʽ ʬʨʘʢʮʠʷʩʳʥʜʘסʳ ʤʘʡ 

 .% ʳʣʜʘʨ ʩʦʤʘʩʳʥʘʥץʳʰץ ʨʘʤʳ: ʞʘʣʧʳ ʤʘʡײץ שʳʣʜʘʨʳʥʳץʳʰץ

 

ʄʘʡ 

ʳʣʜʘʨʳץʳʰץ
 

ɸʨץʘ ʉʘʥ פʘʙʳʨסʘ ʄʦʡʳʥ 

ʞʘʣʧʳ ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳʥʘʥ % 

 Ñ 1,12b 76,18 Ñ 1,22c 77,67 Ñ 1,21c 67,68 Ñ 1,35a 72,95 פʄפ ×

× ʄפʄ23,85 פ Ñ 0,38b 18,63 Ñ 0,29a 19,35 Ñ 0,31a 19,04 Ñ 0,27a 

× ʇפʄ3,19 פ Ñ 0,04a 5,19 Ñ 0,07b 2,99 Ñ 0,04a 13,29 Ñ 0,20c 

ʇפʄפ /פʄ0,20 0,04 0,07 0,04 פ 

× ʊʄ6,72 פ Ñ 0,13a 9,64 Ñ 0,17c 6,20 Ñ 0,09a 8,64 Ñ 0,16b 

× ɤ-3 ʇפʄפ ND* 0,51 Ñ 0,01b 0,47 Ñ 0,01a ND* 

× ɤ-6 ʇפʄ3,19 פ Ñ 0,05b 4,67 Ñ 0,09c 2,52 Ñ 0,03a 13,29 Ñ 0,21d 

ɤ-6/ɤ-3 ï 9,13 5,35 ï 

ɽʩʢʝʨʪʫ: ʞʦסʘʨʳʜʘסʳ  a-d ᴅʨʽʧʪʝʨʽ ᴅʨʪװʨʣʽ ʝʪ װʣʛʽʣʝʨ ʘʨʘʩʳʥʜʘסʳ ʘʡʪʘʨʣʳץʪʘʡ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʳ ʢᴇʨʩʝʪʝʜʽ (p <0,05). פʄפ ï ץʘʥʳץץʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨ, 

Mפʄפ ï ʤʦʥʦץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨ, ʇפʄפ ï ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ 

 ʨʽʥʜʝװʪ (ʫץʩʪʘʥʜʘʨʪʪʳ ʘʫʳʪ) ʤᴅʥʜʝʨ ʦʨʪʘʰʘ + ʉɸ ץʣʜʘʨ. ɹʘʨʣʳץʳʰrץ

ʢᴇʨʩʝʪʽʣʛʝʥ. ʊɾ* ï ʪʘʙʳʣסʘʥ ʞʦץ. 

 

ʂʝʩʪʝ 9 ï ʐʦʰץʘ ʝʪʽʥʽש ʙײʣʰʳץʝʪ ʣʠʧʠʜʪʝʨʽ ʬʨʘʢʮʠʷʩʳʥʜʘסʳ ʤʘʡ 

 .% ʳʣʜʘʨ ʩʦʤʘʩʳʥʘʥץʳʰץ ʨʘʤʳ: ʞʘʣʧʳ ʤʘʡײץ שʳʣʜʘʨʳʥʳץʳʰץ

 

ʄʘʡ 

ʳʣʜʘʨʳץʳʰץ
 

ɸʨץʘ ʉʘʥ פʘʙʳʨסʘ ʄʦʡʳʥ 

ʞʘʣʧʳ ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳʥʘʥ % 

 Ñ 0,56b 64,39 Ñ 0,58d 58,31 Ñ 1,28c 50,42 Ñ 0,55a 52,79 פʄפ ×

× ʄפʄ7,99 פ Ñ 0,13b 12,69 Ñ 0,16d 9,95 Ñ 0,14c 6,58 Ñ 0,09a 

× ʇפʄ39,23 פ Ñ 0,38c 22,93 Ñ 0,34a 31,74 Ñ 0,30b 42,99 Ñ 0,58d 

ʇפʄפ /פʄ0,85 0,54 0,36 0,74 פ 

× ʊʄ0,91 פ Ñ 0,01b 1,47 Ñ 0,02c 1,39 Ñ 0,02c 0,72 Ñ 0,01a 

× ɤ-3 ʇפʄ1,91 פ Ñ 0,003c 0,62 Ñ 0,01a 1,72 Ñ 0,02b 2,10 Ñ 0,03d 

× ɤ-6 ʇפʄ37,31 פ Ñ 0,49c 22,30 Ñ 0,42a 30,02 Ñ 0,43b 40,90 Ñ 0,32d 

ɤ-6/ɤ-3 19,49 35,69 17,46 19,51 

ɽʩʢʝʨʪʫ: ʞʦסʘʨʳʜʘסʳ a-d ᴅʨʽʧʪʝʨʽ ᴅʨʪװʨʣʽ ʝʪ װʣʛʽʣʝʨ ʘʨʘʩʳʥʜʘסʳ ʘʡʪʘʨʣʳץʪʘʡ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʳ ʢᴇʨʩʝʪʝʜʽ (p <0,05). פʄפ ï ץʘʥʳץץʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨ, 

Mפʄפ ï ʤʦʥʦץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨ, ʇפʄפ ï ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ 
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9 ʢʝʩʪʝʥʽש ʞʘʣסʘʩʳ 

 ʨʽʥʜʝװʪ (ʫץʩʪʘʥʜʘʨʪʪʳ ʘʫʳʪ) ʤᴅʥʜʝʨ ʦʨʪʘʰʘ + ʉɸ ץʣʜʘʨ. ɹʘʨʣʳץʳʰrץ 

ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

 
 

 

ʉʫʨʝʪ 17 ï ʊװʨʣʽ ʞʘʥʫʘʨʣʘʨ ʝʪʽשʜʝʛʽ ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳ (%/100 ʛʨʘʤʤ 

ʝʪʪʝ): ץʘʥʳץץʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳ (פʄפ), ʤʦʥʦ-ץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳ 

(ʄפʄפ), ʧʦʣʠ-ץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳ (ʇפʄפ), ʤʘʡ ץʳʰץʳʣʜʘʨʳשʳש 

ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳ (ʊʄפ). 

 

ʅᴅʪʠʞʝʣʝʨ ᴅʨʪװʨʣʽ ʞʘʥʫʘʨʣʘʨʜʳש (ʞʳʣץʳʣʘʨʜʳץ ,שʦʡʣʘʨʜʳש, ʽʨʽ ץʘʨʘ 

ʤʘʣʜʘʨʜʳש, ʰʦʰץʘʣʘʨʜʳש) ʙײʣʰʳץʝʪ ʪʽʥʜʝʨʽʥʜʝ  ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש 

 .ʙʦʣʫʳʥ ʢᴇʨʩʝʪʪʽ שʪʳץʪʘʡ ʘʡʳʨʤʘʰʳʣʳץʨʘʤʳʥʜʘ ʘʡʪʘʨʣʳײץ

 ʪʘʥ, ʟʝʨʪʪʝʣʛʝʥץʘʥʜʳסʨʘʤʳ ï 79,56 ï 82,04 % ʢᴇʧ ʙʦʣײץ פʄפ

ʩʳʥʘʤʘʣʘʨʜʳש ʽʰʽʥʜʝʛʽ ʝש ʤʘʡʣʳʩʳ ץʦʡ ʝʪʽ ʙʦʣʜʳ. פʦʡ ʝʪʽʥʝ ץʘʨʘסʘʥʜʘ ʘʟ, ʙʽʨʘץ 

ʩʠʳʨ ʝʪʽ ʤʝʥ ʞʳʣץʳ ʝʪʽʥʝ ץʘʨʘסʘʥʜʘ ʢᴇʧ ʤʘʡʜʳש ʤᴇʣʰʝʨʽ ʰʦʰץʘ ʝʪʽʥʜʝ ʙʦʣʜʳ, 

ʦʥʜʘ ץʘʥʳץץʘʥ (50,42 ï 64,39 %) ʞᴅʥʝ ʧʦʣʠץʘʥʳץʧʘסʘʥ (22,93 ï 42,99 %) ʤʘʡ 

 .ʳʣʜʘʨ ʝʜᴅʫʽʨ ʙᴇʣʽʛʽʥ ʘʣʜʳץʳʰץ

ɾʘʡʳʣʳʤ ʞʳʣץʳʩ rʝʪʽʥʜʝ ʙʦʨʜʘץʳ ʞʳʣץʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ײץʨʘʤʳʥʜʘ 

ʩᴅʡʢʝʩʽʥʰʝ ץʘʥʳץץʘʥ (37,01 ï 37,53 % < 40,32 ï 59,45 %) ʤʘʡ ץʳʰץʳʣʜʘʨ  ʤʝʥ 

ʧʦʣʠץʘʥʳץʧʘסʘʥ (11,43 ï 19,76 % < 15,85 ï 26,97 %) ʤʘʡ ץʳʰץʳʣʜʘʨ  ʘʟ ʝʢʝʥʜʽʛʽ 

ʞᴅʥʝ, ʞᴅʥʝ ץʘʥʳץʧʘסʘʥ (43,23 ï 51,04 > 17,05 ï 40,36) ʤʘʡ ץʳʰץʳʣʜʘʨʳ  ʢᴇʧ 

ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ. 

ɹʘʨʣʳץ ʞʘʥʫʘʨʣʘʨʜʳײ שʰʘʣʘʨʳʥʜʘ ᴅʨʪװʨʣʽ ʙᴇʣʽʢʪʝʨʽʥʜʝ ʊʄײץ פʨʘʤʳ 

ᴅʨʪװʨʣʽ ʤᴇʣʰʝʨʜʝ ʙʘʡץʘʣʜʳ (ʢʝʩʪʝ 10). 

0% 20% 40% 60% 80% 100%

ɾʘʡʣʘʫ ʞʳʣץʳʩʳ (ɸʨץʘ)

ɾʘʡʣʘʫ ʞʳʣץʳʩʳ (ʉʘʥ)

ɾʘʡʣʘʫ ʞʳʣץʳʩʳ é

ɾʘʡʣʘʫ ʞʳʣץʳʩʳ é

ɹʦʨʜʘץʳ ʞʳʣץʳʩʳ é

ɹʦʨʜʘץʳ ʞʳʣץʳʩʳ (ʉʘʥ)
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ʂʝʩʪʝ 10 ï ʊװʨʣʽ ʞʘʥʫʘʨʣʘʨ ʝʪʽשʜʝʛʽ ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʜʳש ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʤᴇʣʰʝʨʣʝʨʽ 

 

ɾʘʥʫʘʨ ʪװʨʽ ɸʨץʘ ʉʘʥ פʘʙʳʨסʘ ʄʦʡʳʥ 

ʞʘʣʧʳ ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳʥʘʥ % 

ɾʘʡʳʣʳʤ 

ʞʳʣץʳʩʳ 
1,85 Ñ 0,02a 3,46 Ñ 0,06c 2,13 Ñ 0,04b 2,64 Ñ 0,05b 

ɹʦʨʜʘץʳ 

ʞʳʣץʳʩʳ 
2,75 Ñ 0,04a 5,54 Ñ 0,08c 3,56 Ñ 0,04b 5,52 Ñ 0,09c 

 ʦʡ ʝʪʽ 9,95 Ñ 0,14c 7,98 Ñ 0,13a 10,92 Ñ 0,14d 8,89 Ñ 0,09bפ

ʉʠʳʨ ʝʪʽ 6,72 Ñ 0,13a 9,64 Ñ 0,17c 6,20 Ñ 0,09a 8,64 Ñ 0,16b 

ʐʦʰץʘ ʝʪʽ 0,91 Ñ 0,01b 1,47 Ñ 0,02c 1,39 Ñ 0,02c 0,72 Ñ 0,01a 

ɽʩʢʝʨʪʫ: ʞʦסʘʨʳʜʘסʳ a-d ᴅʨʽʧʪʝʨʽ ᴅʨʪװʨʣʽ ʝʪ װʣʛʽʣʝʨ ʘʨʘʩʳʥʜʘסʳ ʘʡʪʘʨʣʳץʪʘʡ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʳ ʢᴇʨʩʝʪʝʜʽ (p <0,05). 

 

ʊʄפ ʝש ʢᴇʧ ʤᴇʣʰʝʨʽ ץʦʡ ʝʪʽʥʽש ʩʳʥʘʤʘʣʘʨʳʥʜʘ (7,98 ï 10,92 %) 

ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ. פʦʡ ʝʪʽʥʝʥ ʢʝʡʽʥ ʩʠʳʨ ʝʪʽ (6,20 ï 9,64 %) ʙʦʣʜʳ. פʦʡ ʝʪʽ ʤʝʥ 

ʩʠʳʨ ʝʪʽʥʝ ץʘʨʘסʘʥʜʘ ʪᴇʤʝʥ, ʙʽʨʘץ ʰʦʰץʘ ʝʪʽʥʝ ץʘʨʘסʘʥʜʘ ʞʦסʘʨʳ ʊʄײץ פʨʘʤʳ 

ʞʳʣץʳ ʝʪʽʥʜʝ ʩʘץʪʘʣסʘʥ (2,75-5,52%). ɾʳʣץʳ ʝʪʽʥʽש ʝʢʽ ʪװʨʽʥʽש ʽʰʽʥʜʝ 

ʞʘʡʳʣʳʤʜʳץ ʞʳʣץʳ ʝʪʽ ײץʨʘʤʳʥʜʘ ʊʄפ ʤᴇʣʰʝʨʽ ʪᴇʤʝʥ ʙʦʣʜʳ (1,85 ï 3,46 %). 

ɿʝʨʪʪʝʣʛʝʥ ʙʘʨʣʳװ ץʣʛʽʣʝʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש 

ʪʨʘʥʩʠʟʦʤʝʨʣʝʨʽʥʽש ʝש ʪᴇʤʝʥʛʽ ʤᴇʣʰʝʨʽ ʰʦʰץʘ ʝʪʽʥʜʝ ʙʦʣʜʳ (0,91-1,39%). 

ɤ-6:ɤ-3 ʇפʄפ-ʥʳש ʦשʪʘʡʣʳ ץʘʪʳʥʘʩʳ 5-10, ʝʤʜʽʢ ʪʘʤʘץʪʘʥʫ װʰʽʥ ï 1-5 

[105]. ɿʝʨʪʪʝʣʛʝʥ װʣʛʽʣʝʨ ʘʨʘʩʳʥʜʘ ʆʤʝʛʘ-6 ʤʝʥ ʦʤʝʛʘ-3 (ɤ-6:ɤ-3) ʤʘʡ 

 ʦʡ ʝʪʽ (1,83 ï 2,35) ʤʝʥץ ʪʘʡʣʳשʦ שʘʪʳʥʘʩʳ ʙʦʡʳʥʰʘ ʝץʘʨʘ שʳʣʜʘʨʳʥʳץʳʰץ

ʙʦʨʜʘץʳ ʞʳʣץʳʩʳ ʝʪʽ (1,76 ï 6,53) ʙʦʣʜʳ. ɸʣ ʝץ שʦʣʘʡʩʳʟ ɤ-6:ɤ-3 

ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ ʰʦʰץʘ ʝʪʽʥʽװ שʣʛʽʣʝʨʽʥʜʝ ʙʦʣʜʳ (17,46 ï 35,69). ɹʘʩץʘ 

ʞʘʥʫʘʨʣʘʨ ʝʪʪʝʨʽʥʜʝ ɤ-6:ɤ-3 ץʘʪʳʥʘʩʳ ʢʝʣʝʩʽ ʘʨʘʣʳץʪʘʨʜʘ ʙʦʣʜʳ: ʩʠʳʨ ʝʪʽ (5,35 

ï 9,13), ʞʘʡʳʣʳʤ ʞʳʣץʳʩʳ ʝʪʽ (7,08 ï 10,50). 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥ ʪʘʣʜʘʫ, ʰʦʰץʘ ʝʪʽʥʜʝ ʙʘʩץʘ ʪװʨʣʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 

ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʪʨʘʥʩʠʟʦʤʝʨʣʝʨʽ ʤᴇʣʰʝʨʽ ʪᴇʤʝʥ ʙʦʣסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ɹʘʩץʘ 

ʞʘʥʫʘʨʣʘʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ץʦʡ ʝʪʽ ʤʝʥ ʩʠʳʨ ʝʪʽʥʜʝ ʪʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ 

ʞʦסʘʨʳ ʤᴇʣʰʝʨʜʝ ʞᴅʥʝ ʙʽʨʥʝʰʝ ʬʦʨʤʘʜʘ ʘʥʳץʪʘʣסʘʥ: ץʦʡ ʝʪʽ (ʪʨʘʥʩ-9-ʉ14:1; 

ʪʨʘʥʩ-9-ʉ16:1; ʪʨʘʥʩ-9-ʉ18:1; ʪʨʘʥʩ-11-ʉ18:1; ʪʨʘʥʩ-9-ʪʨʘʥʩ-12-ʉ18:2), ʩʠʳʨ ʝʪʽ 

(ʪʨʘʥʩ-9-ʉ16:1; ʪʨʘʥʩ-9-ʉ18:1; ʪʨʘʥʩ-11-ʉ18:1; ʪʨʘʥʩ-9-ʪʨʘʥʩ-12-ʉ18:2), ʰʦʰץʘ 

ʝʪʽ (ʪʨʘʥʩ-9-ʉ16:1). 

 

3.3.2 ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʜʝ 

 ʳ ʰʠʢʽʟʘʪʪʳ ʟʝʨʪʪʝʫץʦʩʘʣץ ʦʣʜʘʥʳʣʘʪʳʥץ

ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץ ᴇʥʽʤʽʥ 

ʜʘʡʳʥʜʘʫ ʤʘץʩʘʪʳʥʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ץʦʩʘʣץʳ ʰʠʢʽʟʘʪ ʨʝʪʽʥʜʝ ʢװʥʙʘסʳʩ ʤʘʡʳ, 

ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʤʦʥʦʛʣʠʮʝʨʠʜʪʝʨʽ ʞᴅʥʝ ʘʨʘ ʙʘʣʘʫʳʟʳ ʘʣʳʥʜʳ. ɸʪʘʣסʘʥ 

ʰʠʢʽʟʘʪʪʘʨ װʰ ʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣʴ ʞʘʩʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʜʳ. 
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ʆʣʝʦʛʝʣʴʜʝʨʜʽ ʘʣʫ ʧʨʦʮʝʩʽʥʜʝ ײץʨʳʣʳʤʜʳץ ʘʛʝʥʪʪʝʨ ʜʝ, ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨʳ 

ʜʘ ʦʣʝʦʛʝʣʴʜʝʨʜʽש ʪʝʢʩʪʫʨʘʣʳץ ʞᴅʥʝ ʨʝʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ʘʡʪʘʨʣʳץʪʘʡ 

ᴅʩʝʨ ʝʪʝʜʽ. ʆʣʝʦʛʝʣʴ ʞװʡʝʩʽʥʜʝʛʽ ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨʳʥʳש ʤʘשʳʟʜʳʣʳסʳ 

ʦʣʝʦʛʝʣʜɹʝʫ ʨʝʘʢʮʠʷʩʳ ʤʘʡʜʳש ʭʠʤʠʷʣʳײץ ץʨʳʣʳʤʳʥʘ ʞᴅʥʝ ץʘʥʳץʧʘסʘʥ ʤʘʡ 

 .ʤᴇʣʰʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ [106] שʳʣʜʘʨʳʥʳץʳʰץ

ᴄʜʝʙʠ ʜʝʨʝʢʢᴇʟʜʝʨʜʝ ʦʣʝʦʛʝʣʴʜʝʨʜʽ ʘʣʫ װʰʽʥ ᴅʨʪװʨʣʽ ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨʳ 

 .ʘʥ [107,108,109]סʦʣʜʘʥʳʣץ

ᴆʩʽʤʜʽʢ ʤʘʡʣʘʨʳʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʫʜʽש, ʪײʪʳʥʫʰʳʣʳץ ץʘʩʠʝʪʪʝʨʽ ʤʝʥ 

ʙʠʦʣʦʛʠʷʣʳײץ ץʥʜʳʣʳסʳʥ ʙʘסʘʣʘʫʜʳש ʥʝʛʽʟʛʽ ʢʨʠʪʝʨʠʡʽ ʦʣʘʨʜʳש ʤʘʡ 

 ʨʘʤʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɿʝʨʪʪʝʫʣʝʨʛʝ ʩᴅʡʢʝʩ 22 ᴇʩʽʤʜʽʢײץ שʳʣʳʥʳץʳʰץ

ʤʘʡʣʘʨʜʳש ʘʨʘʩʳʥʜʘ ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳ ʤʘץʩʘʨʳ, ʟʳסʳʨ, 

ʢװʥʙʘסʳʩ ʤʘʡʣʘʨʳʥʜʘ ʝש ʞʦסʘʨʳ ʤᴇʣʰʝʨʣʝʨʜʝ ʙʦʣסʘʥ [110]. 

 שʳ ʤᴅʣʽʤʝʪʢʝ ʩᴅʡʢʝʩ ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨ ᴇʥʜʽʨʽʩʽʥʽסʩʪʘʥʜʘ 2022 ʞʳʣץʘʟʘפ

ʥʝʛʽʟʛʽ װʣʝʩʽʥ (83,5 %) ʢװʥʙʘסʳʩ ʤʘʡʣʘʨ ײץʨʘʜʳ. ʉʦʥʳש ʽʰʽʥʜʝ ʪʘʟʘʨʪʳʣʤʘסʘʥ 

(247,7 ʤʳש ʪʦʥʥʘ, ʘʣʜʘסʳ ʞʳʣʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 89,1% ʘʨʪʳץ) ʞᴅʥʝ 

ʪʘʟʘʨʪʳʣסʘʥ (104,7 ʤʳש ʪʦʥʥʘ, 4,6% ʪᴇʤʝʥ) [111]. ʂװʥʙʘסʳʩ ʤʘʡʜʳש ʪʘʥʜʘʣʫ 

ʩʝʙʝʙʽ ʝʣʽʤʽʟʜʝ ʝש ʢᴇʧ ᴇʥʜʽʨʽʣʫʽʥʝ ʞᴅʥʝ ʪʘʤʘץ ᴇʥʝʨʢᴅʩʽʙʽʥʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʝש 

 .ʪʘʥץʘʥʜʳסʙʽʨʽ ʙʦʣ שʪʳʥʳʣʘʪʳʥ ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨʳʥʳײʢᴇʧ ʪ שʦʣʞʝʪʽʤʜʽ ʞᴅʥʝ ʝץ

ʆʣʝʦʛʝʣʴʜʝʨʜʽ ʘʣʫ װʰʽʥ ʙʽʟ ʄɽʄʉʊ 1129-2013 çʂװʥʙʘסʳʩ ʤʘʡʳ. 

ʊʝʭʥʠʢʘʣʳץ ʪʘʣʘʧʪʘʨè. ʊʝʨʤʠʥʜʝʨ ʤʝʥ ʘʥʳץʪʘʤʘʣʘʨè, ʄɽʄʉʊ 21179-2000 çɸʨʘ 

ʙʘʣʘʫʳʟʳ. ʊʝʭʥʠʢʘʣʳץ ʪʘʣʘʧʪʘʨè, ʄɽʄʉʊ 32770-2014 çʊʘסʘʤʜʳץ ץʦʩʧʘʣʘʨ. 

ʊʘʤʘץ ᴇʥʽʤʜʝʨʽ ʵʤʫʣʴʛʘʪʦʨʣʘʨʳ ʥʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪʪʘʨʳʥʘ ʩᴅʡʢʝʩ ᴇʥʜʽʨʽʣʛʝʥ 

ʦʪʘʥʜʳץ ᴇʥʜʽʨʽʩʪʽש ʢװʥʙʘסʳʩ ʤʘʡʳʥ, ʘʨʘ ʙʘʣʘʫʳʟʳʥ ץʦʣʜʘʥʜʳץ. 

ʂװʥʙʘסʳʩ ʤʘʡʳʥʳש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʞᴅʥʝ ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 11 ʞᴅʥʝ 12 ʢʝʩʪʝʣʝʨʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ ʪʘʣʘʧʪʘʨסʘ ʩᴅʡʢʝʩ ʙʦʣʫʳ ʪʠʽʩ. 

 

ʂʝʩʪʝ 11 - ʂװʥʙʘסʳʩ ʤʘʡʳʥʳש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

ʂᴇʨʩʝʪʢʽʰ 

ʘʪʘʫʳ 

ʂװʥʙʘסʳʩ ʤʘʡʳʥʳש ʩʠʧʘʪʪʘʤʘʩ r

ʪʘʟʘʨʪʳʣסʘʥ ʪʘʟʘʨʪʳʣʤʘסʘʥ 

ʜʝʟʦʜʦʨʘʮʠʷʣʘʥסʘʥ ʜʝʟʦʜʦʨʘ

ʮʠʷʣʘʥʙʘ

 ʘʥס

ʞʦסʘʨʳ 

ʩײʨʳʧ 

1 ʩײʨʳʧ ᴇʥʝʨʢᴅʩʽʧ

ʪʽʢ ᴇשʜʝʫ 

 ʰʽʥװ

ʇʨʝʤʠ 

ʫʤ 

ʞʦסʘʨʳ 

ʩײʨʳʧ 

1ʩײʨʳʧ 

ʄᴇʣʜʽʨʣʽʢ ʊײʥʙʘʩʳʟ ʤᴇʣʜʽʨ ɾʝשʽʣ 

ʙײʣʪʪʳʣʳץץʘ 

ʥʝʤʝʩʝ çʪʦʨסʘè 

ʨץײʩʘʪ ʝʪʽʣʝʜʽ 

ʊײʥʙʘסʘ ʥʝʤʝʩʝ 

ʞʝשʽʣ 

ʙײʣʪʪʳʣʳץץʘ 

ʥʝʤʝʩʝ 

ʪײʥʙʘʥʳש 

 ʩʪʽʥʜʝʛʽװ

çʪʦʨסʘè ʨץײʩʘʪ 

ʝʪʽʣʝʜʽ 

ʅʦʨʤʘʣ

ʘʥʙʘʡʜʳ 

ʀʽʩʽ, ʜᴅʤʽ ʀʽʩʩʽʟ, ʠʽʩʩʽʟ ʜᴅʤ ʂװʥʙʘסʳʩ ʤʘʡʳʥʘ ʪᴅʥ, ʠʽʩʽ ʤʝʥ ʜᴅʤʽ ʞʦץ 
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ʂʝʩʪʝ 12 ï ʂװʥʙʘסʳʩ ʤʘʡʳʥʳש ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

ʂᴇʨʩʝʪʢʽʰ 

ʘʪʘʫʳ 

ʂװʥʙʘסʳʩ ʤʘʡʳʥʳש ʥʦʨʤʘʩʳ 

ʪʘʟʘʨʪʳʣסʘʥ 

ʜʝʟʦʜʦʨʘʮʠʷʣʘʥסʘʥ 

ʪʘʟʘʨʪ

ʳʣסʘʥ 

ʜʝʟʦʜʦ

ʨʘʮʠʷ

ʣʘʥʙʘס

ʘʥ 

ʪʘʟʘʨʪʳʣʤʘסʘʥ 

ʞʦסʘʨʳ 

ʩײʨʳʧ 

1 ʩײʨʳʧ ᴇʥʝʨʢᴅ

ʩʽʧʪʽʢ 

ᴇשʜʝʫ 

 ʰʽʥװ

ʧʨʝ

ʤʠʫ

ʤ 

ʞʦסʘʨʳ 

ʩײʨʳʧ 

1 ʩײʨʳʧ 

ʤײʟʜʘʪ

ʳʣסʘʥ 

ʤײʟʜʘʪ

ʳʣʤʘס

ʘʥ 

ʤײʟʜʘ

ʪʳʣסʘ

ʥ 

ʤײʟʜʘ

ʪʳʣʤ

ʘסʘʥ 

ʊװʩ ʩʘʥʳ, ʤʛ 

ʡʦʜ, ʘʨʪʳץ ʝʤʝʩ

  

6 10 12 15 25 35 

ʳhפ  ,ʳʣ ʩʘʥʳץ

ʤʛ KOH/ʛ, 

ʘʨʪʳץ ʝʤʝʩ 

0,30 0,40 0,40 1,50 4,0 6,0 

ʄʘʡʩʳʟ 

 שʦʩʧʘʣʘʨʜʳץ

ʤʘʩʩʘʣʳץ 

 ץʣʝʩʽ, %, ʘʨʪʳװ

ʝʤʝʩ  

ɹʦʣʤʘʫʳ 0,15 0,20 0,30 

 ʨʘʤʳʥʜʘײפ

ʬʦʩʬʦʨʳ ʙʘʨ 

ʟʘʪʪʘʨʜʳש 

ʤʘʩʩʘʣʳץ 

 ץʣʝʩʽ, %, ʘʨʪʳװ

ʝʤʝʩ: 

ʩʪʝʘʨʦʣʝʦʣʝʮʠ

ʪʠʥ ʙʦʡʳʥʰʘ 

R202 ʙʦʡʳʥʰʘ 

ɹʦʣʤʘʫʳ 

 

 

 

 

 

 

 

0,20 

0,018 

 

 

 

 

 

 

 

0,50 

0,063 

 

 

 

 

 

 

 

0,80 

0,070 

ʉʘʙʳʥ (ʩʘʧʘʥʳ 

ʪʝʢʩʝʨʫ) 
ɹʦʣʤʘʫʳ ʅʦʨʤʘʣʘʥʙʘʡʜʳ 

ʓʣסʘʣʜʳ ʞᴅʥʝ 

 ʳʰץʰײ

ʟʘʪʪʘʨʜʳש 

ʤʘʩʩʘʣʳץ 

 ʣʝʩʽ,%, ʢᴇʧװ

ʝʤʝʩ 

0,10 0,15 0,20 0,10 

ʕʢʩʪʨʘʢʮʠʷʣʳץ 

ʤʘʡʜʳש ʪײʪʘʥʫ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ, 
0ʉ, ʪᴇʤʝʥ ʝʤʝʩ 

ʅʦʨʤʘʣʘʥʙʘʡʜʳ 225 ʅʦʨʤʘʣʘʥʙʘʡʜʳ 225 
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12 ʢʝʩʪʝʥʽש ʞʘʣסʘʩʳ 

ʇʝʨʦʢʩʠʜ ʩʘʥʳ, 

ʤʤʦʣʴ/ʢʛ, 

ʘʨʪʳץ ʝʤʝʩ: 

ʞʘשʘʜʘʥ 

ᴇʥʜʽʨʽʣʛʝʥ ʤʘʡ 

2,0 4,0 10,0 10,0 7,0 10,0 10,0 

ɸʥʠʟʠʜʠʥ 

ʩʘʥʳ, ʘʨʪʳץ 

ʝʤʝʩ 

3,0 ʅʦʨʤʘʣʘʥʙʘʡʜʳ 

ʉʫʳץ ʪʝʩʪ ʉʳʥʘץʪʘʨ

 ʘ ʪᴇʪʝʧס

ʙʝʨʝ 

ʘʣʘʜʳ 

ʅʦʨʤʘ

ʣʘʥʙʘʡ

ʜ  r

ʉʳʥʘץʪʘʨ

 ʘ ʪᴇʪʝʧס

ʙʝʨʝ 

ʘʣʘʜʳ 

ʅʦʨʤʘʣʘʥʙʘʡʜʳ 

 

ɹʘʣʘʫʳʟʜʳש ʞʘסʳʤʜʳ ץʘʩʠʝʪʪʝʨʽ ʦʥʳײץ שʨʘʤʳʤʝʥ ʜᴅʣʝʣʜʝʥʝʜʽ. ʂװʨʜʝʣʽ 

ʵʬʠʨʣʝʨ ï 70-75% ʤᴇʣʰʝʨʽʥʜʝ ʙʦʣʘʜʳ. ʄʘʡ ץʳʰץʳʣʜʘʨʳ, ʛʣʠʮʝʨʠʥ ï 13-14%. 

ʂᴇʤʽʨʩʫʪʝʢʪʝʨ ï 10-14%. ʄʘʡʣʳ ʩʧʠʨʪʽ ï 1-1, 25%. ʉʫ ï 0,1-2,5%. ʉʦʥʜʘʡ-ʘץ, ʙײʣ 

ʟʘʪʪʳײץ שʨʘʤʳʥʜʘ 300-ʜʝʥ ʘʩʪʘʤ ʭʠʤʠʷʣʳץ ʵʣʝʤʝʥʪʪʝʨ, ʜᴅʨʫʤʝʥʜʝʨ ʙʘʨ. 

 .ʪʘʨʳ ʙʘʨץʘʣʜʳץ ʘץʙʘʩ שʧʨʦʧʦʣʠʩ ʞᴅʥʝ ʘʨʘʣʘʨʜʳ ,שʨʘʤʳʥʜʘ ʘʟ ʤᴇʣʰʝʨʜʝ ʪʦʟʘײפ

ɹʘʣʘʫʳʟʜʳײץ שʨʘʤʳ ʪʦʣʳץ ʟʝʨʪʪʝʣʤʝʛʝʥ. ɹײʣ ᴇʥʽʤ 284 ץʦʩʳʣʳʩʪʘʨʜʘʥ ʪײʨʘʜʳ 

ʞᴅʥʝ ʦʣʘʨʜʳש ʪʝʢ 111-ʽ ʙװʛʽʥʛʽ ʢװʥʛʝ ʜʝʡʽʥ ʘʥʳץʪʘʣסʘʥ. ɹʘʣʘʫʳʟ +32ÁC 

ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʧʣʘʩʪʠʢʘʣʳץ ʪװʨʜʝ ʙʦʣʘʜʳ, ʘʣ +60...+68ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʝʨʽʛʝʥ 

ʪװʨʜʝ ʙʦʣʘʜʳ. ʊʘʙʠסʠ ᴇʥʽʤʥʽש ʪװʩʽ ʙʦʟסʳʣʪ ʩʘʨʳʜʘʥ ץʦʶ ץʦשʳʨסʘ ʥʝʤʝʩʝ ʪʽʧʪʽ 

 ʦʶ ʩʘʨʳץ ʩʘʨʳ ʥʝʤʝʩʝ ץᴅʜʝʪʪʝ ʪʝʢ ʘʰʳ ץʤʢʽʥ, ʙʽʨʘװʘ ʜʝʡʽʥ ʙʦʣʫʳ ʤסʳʟʳʣץ

ʙʘʣʘʫʳʟ ʩʘʪʳʣʳʤסʘ ʰʳסʘʜʳ [112]. 

ɸʨʘ ʙʘʣʘʫʳʟʳ ʦʣʝʦʛʝʣʴʜʝʨʜʝ ʛʝʣʴʜʽʢ ʘʛʝʥʪ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʘʜʳ, ᴇʡʪʢʝʥʽ 

ʦʣ ʤʘʡʜʳש ʽʰʽʥʜʝ ʪײʨʘץʪʳ ʢʨʠʩʪʘʣʜʳ ʪʦʨ ʪװʟʝ ʘʣʘʜʳ, ʥᴅʪʠʞʝʩʽʥʜʝ ץʘʪʪʳ 

 ʘץʘʩʠʝʪʪʝʨʽʥʝʥ ʙʘʩץ ʛʝʣʴʜʽʢ שʨʳʣʳʤ ʧʘʡʜʘ ʙʦʣʘʜʳ. ɹʘʣʘʫʳʟ ᴇʟʽʥʽײץ

ʦʣʝʦʛʝʣʴʜʝʨʜʽש ʙʘʩץʘ ʜʘ ʘʨʪʳץʰʳʣʳץʪʘʨʳʥʘ ʠʝ. ʆʥʳש ʙʘʣץʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 

ʞʦסʘʨʳ, ʷסʥʠ ʦʣʝʦʛʝʣʴ ײץʨʳʣʳʤʳʥ ʞʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʪײʨʘץʪʘʥʜʳʨʫסʘ 

ʢᴇʤʝʢʪʝʩʝʜʽ. ɹʘʣʘʫʳʟ ʩʦʥʳʤʝʥ ץʘʪʘʨ ʪʘʙʠסʠ ʞᴅʥʝ ʞʘשʘʨʪʳʣʘʪʳʥ ʠʥʛʨʝʜʠʝʥʪ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʙײʣ ʦʥʳ ᴇʟ ʬʦʨʤʫʣʘʣʘʨʳʥʜʘ ʪײʨʘץʪʳ ʥײʩץʘʣʘʨʜʳ ʽʟʜʝʡʪʽʥʜʝʨ 

 .ʜʘʫ ʝʪʝʜʽשʰʽʥ ʪʘʥʳʤʘʣ ʪʘװ

ʊʘסʘʤʜʳץ ʤʘʡ ʘʣʤʘʩʪʳʨסʳʰ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʫ װʰʽʥ ʘʨʘ ʙʘʣʘʫʳʟʳʥʳש 

ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʞᴅʥʝ ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 13-ʰʽ ʢʝʩʪʝʜʝ 

ʢᴇʨʩʝʪʽʣʛʝʥ ʪʘʣʘʧʪʘʨסʘ ʩᴅʡʢʝʩ ʙʦʣʫʳ ʪʠʽʩ. 

 

ʂʝʩʪʝ 13 ï ɸʨʘ ʙʘʣʘʫʳʟʳʥʳש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʞᴅʥʝ ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

ʂᴇʨʩʝʪʢʽʰ ʘʪʘʫʳ ɹʘʣʘʫʳʟʜʳש ʩʠʧʘʪʪʘʤʘʩʳ ʞᴅʥʝ ʥʦʨʤʘʩʳ 

ʆʤʘʨʪʘ ᴆʥʜʽʨʽʩʪʽʢ 
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13 ʢʝʩʪʝʥʽש ʞʘʣסʘʩʳ 

ʊװʩʽ 

 
 

ʀʽʩʽ 
 

 ʨʳʣʳʤײץ ʟʽʣʛʝʥʜʝʛʽת
 

ʉʫʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ, %, 

ʘʨʪʳץ ʝʤʝʩ 
 

ʄʝʭʘʥʠʢʘʣʳץ ץʦʩʧʘʣʘʨʜʳש 

ʤʘʩʩʘʣʳװ ץʣʝʩʽ, % - ʙʝʥ, 

ʘʨʪʳץ ʝʤʝʩ 
 

20 0ʉ-ʜʘסʳ ʠʥʝʥʽש ʝʥʫ 

ʪʝʨʝשʜʽʛʽ, ʤʤ: 

ʇʝʥʝʪʨʦʤʝʪʨʜʝ ʘʥʳץʪʘʣסʘʥ 
 

ɾʘʣסʘʥ ץʦʩʧʘʣʘʨʜʳש ʙʦʣʫʳ 
 

ʉʫʜʳ0 20 שʉ-ʜʘסʳ 

ʪʳסʳʟʜʳסʳ, ʛ/ʩʤ3 
 

750ʉ-ʜʘסʳ ʩʳʥʫ ʢᴇʨʩʝʪʢʽʰʽ 
 

ɹʘʣץʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 

(ʪʘʤʰʳʣʘʫ), 0ʉ 
 

 ʳʣ ʩʘʥʳץʳʰפ
 

ʉʘʙʳʥʜʘʥʫ ʩʘʥʳ 
 

ʕʬʠʨ ʩʘʥʳ 
 

ʁʦʜ ʩʘʥʳ, 100 ʛ ʙʘʣʘʫʳʟʜʘסʳ 

ʡʦʜ, ʛ 
 

ʕʬʠʨ ʩʘʥʳʥʳץ שʳʰץʳʣסʘ 

 ʘʪʳʥʘʩʳץ

ɸץ, ʘʰʳץ ʩʘʨʳ, ʩʘʨʳ, 

 ʨײʦʶ ʩʘʨʳ, ʩץ
 

ʊʘʙʠסʠ ʙʘʣʘʫʳʟסʘ ʪᴅʥ 
 

ɹʽʨʪʝʢʪʽ, ײʩʘץ 

ʪװʡʽʨʰʽʢʪʽ 

 

0,5 
 

 

0,3 

 
 

 

 

6,5 ʜʝʡʽʥ 
 

ʈץײʩʘʪ ʝʪʽʣʤʝʡʜʽ 
 

 

0,95-0,97 
 

1,441-1,443 
 

63,0-66,0 

 
 

16,0-20,0 
 

85,0-101,0 
 

67,0-84,0 
 

7,0-15 

 
 

3,5-4,7 

ɸʰʳץ ץʦשʳʨʜʘʥ 

ʢשװʛʽʨʪ ʝʤʝʩ 
 

ɽʨʝʢʰʝ 
 

ɹʽʨʪʝʢʪʽ, ײʩʘץ 

ʪװʡʽʨʰʽʢʪʽ 

 

1,5 
 

 

0,3 

 
 

 

 

6,6-9 
 

ʈץײʩʘʪ ʝʪʽʣʤʝʡʜʽ 
 

 

0,95-0,97 
 

1,441-1,444 
 

63,0-69,0 

 
 

17,0-21,0 
 

85,0-101,0 
 

71,0-83,0 
 

9,0-20,0 

 
 

3,3-4.5 

ɽʩʢʝʨʪʫ 

1. ʉʳʥʳץʪʘ ʙʝʣʛʽʣʝʥʛʝʥ ʩʠʧʘʪʪʘʤʘʣʘʨ ʰʝʛʽʥʜʝ ʪװʩʪʽש ᴅʨʢʝʣʢʽʣʽʛʽʥʝ ʞʦʣ 

ʙʝʨʽʣʝʜʽ. 

2. ɹʘʣʘʫʳʟʜʳש ʩʘʧʘʩʳ çʠʥʝʥʽש ʝʥʫ ʪʝʨʝשʜʽʛʽè ʢᴇʨʩʝʪʢʽʰʽ ʙʦʡʳʥʰʘ ʢᴇʨʩʝʪʽʣʛʝʥ 

 ʪʘʣʘʜʳץʙʽʨʽʥʜʝ ʘʥʳ שʳʣʘʨʜʳסʨʳʣײץ
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 ʢᴇʨʩʝʪʢʽʰʪʝʨ 14-ʰʽ ץʦʣʜʘʥʳʣʘʪʳʥ ʤʦʥʦʛʣʠʮʝʨʠʜ ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳפ

ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ ʪʘʣʘʧʪʘʨסʘ ʩᴅʡʢʝʩ ʙʦʣʫʳ ʪʠʽʩ. ײפʨʘʤʳʥʜʘ ʢʝʤʽʥʜʝ 95 % 

ʤʦʥʦʛʣʠʮʝʨʠʜʪʝʨʽ ʙʦʣʫ ʢʝʨʝʢ, ץʳʰץʳʣ ʩʘʥʳ 3,0 ʤʛ ʂʆʅ/ʛ ʘʩʧʘʫʳ, ʡʦʜ ʩʘʥʳ 3,0 

ʛ I2/100 ʛ ʘʩʧʘʫʳ, ʙʦʩ ʛʣʠʮʝʨʠʥ ʤᴇʣʰʝʨʽ 1,0% ʘʩʧʘʫʳ ʢʝʨʝʢ. 

 

ʂʝʩʪʝ 14 ï ʄʦʥʦʛʣʠʮʝʨʠʜʪʽש ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

ʂᴇʨʩʝʪʢʽʰʪʽש ʘʪʘʫʳ ʉʠʧʘʪʪʘʤʘʩʳ ʞᴅʥʝ ʥʦʨʤʘʩʳ 

ʄʦʥʦʛʣʠʮʝʨʠʜʪʝʨʜʽײץ שʨʘʤʳ, % ʢʝʤ ʝʤʝʩ 95,0 

 ʝʤʝʩ 3,0 ץʳʣ ʩʘʥʳ, ʤʛ ʂʆʅ / ʛ, ʘʨʪʳץʳʰפ

ʁʦʜ ʩʘʥʳ, ʛ I2/100 ʛ, ʘʨʪʳץ ʝʤʝʩ 3,0 

ɹʦʩ ʛʣʠʮʝʨʠʥ, % ʘʨʪʳץ ʝʤʝʩ 1.0 

ɹʘʣץʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳ, ʉ 66 

 

 ʪʝʭʥʦʣʦʛʠʷʩʳ ʤʝʥ שʰ ʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣʴ ʞʘʩʘʫʜʳת 3.4

ʨʝʮʝʧʪʫʨʘʩʳʥ ʥʝʛʽʟʜʝʫ 

ᴆʩʽʤʜʽʢ h ʠʢʽʟʘʪʳʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, װ  hʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣʴ ʞʘʩʘʫʜʳש 

ʪʝʭʥʦʣʦʛʠʷʩʳ ʤʝʥ ʨʝʮʝʧʪʫʨʘʩʳ ʥʝʛʽʟʜʝʣʜʽ. 

ɾʘʥʫʘʨʣʘʨ ʤʝʥ ᴇʩʽʤʜʽʢ ʪʝʢʪʽ ʤʘʡʣʘʨ ʜʠʝʪʘʥʳש ʤʘשʳʟʜʳ ײץʨʘʤʜʘʩ ʙᴇʣʽʛʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ᴇʡʪʢʝʥʽ ʦʣʘʨ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥʝ ʞʦסʘʨʳ ʵʥʝʨʛʝʪʠʢʘʣʳץ 

 .ʘʩʠʝʪʪʝʨʜʽ ʙʝʨʝʜʽץ ץʨʝʦʣʦʛʠʷʣʳ ,ץʘʞʝʪʪʽ ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʪʳ ʞᴅʥʝץʥʜʳʣʳײץ

ʄʦʣʝʢʫʣʘʣʳײץ ץʨʳʣʳʤʳ ʙʦʡʳʥʰʘ ʞʘʥʫʘʨʣʘʨ ʤʝʥ ᴇʩʽʤʜʽʢ ʪʝʢʪʽ ʤʘʡʣʘʨ 

ʛʣʠʮʝʨʠʥʤʝʥ ʙʽʨʽʢʪʽʨʽʣʛʝʥ װʰ ʤʘʡ ץʳʰץʳʣʳ ʤʦʣʝʢʫʣʘʩʳʥʘʥ ʪװʟʽʣʛʝʥ 

ʪʨʠʘʮʠʣʛʣʠʮʝʨʠʜ ʤʦʣʝʢʫʣʘʣʘʨʳʥʘʥ ʪײʨʘʜʳ. 

ɾʘʥʫʘʨʣʘʨ ʤʝʥ ᴇʩʽʤʜʽʢ ʪʝʢʪʽ ʤʘʡʣʘʨʜʳש ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʤʘʡ 

 ,ʘʥץץʘʥʳץ ʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ, ʦʣʘʨ ᴇʟ ʢʝʟʝʛʽʥʜʝװʪ שʳʣʜʘʨʳʥʳץʳʰץ

ʤʦʥʦץʘʥʳץʧʘסʘʥ ʞᴅʥʝ ʧʦʣʠץʘʥʳץʧʘסʘʥ ʙʦʣʘʜʳ. ʄʦʥʦץʘʥʳץʧʘסʘʥ ʞᴅʥʝ 

ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳ ʥʝʛʽʟʽʥʝʥ ʩײʡʳץ ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨʳʥʜʘ 

ʢʝʟʜʝʩʝʜʽ. ʄʘʡʣʘʨסʘ ץʘʪʪʳ ײץʨʳʣʳʤ ʙʝʨʝʪʽʥ ץʘʥʳץץʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳ 

ʥʝʛʽʟʽʥʝʥ ʞʘʥʫʘʨʣʘʨ ʤʘʡʣʘʨʳʥʜʘ ʢʝʟʜʝʩʝʜʽ, ʦʣʘʨ ʪʦʪʳסʫסʘ ʪᴇʟʽʤʜʽ ʞᴅʥʝ ץʘʞʝʪʪʽ 

 ᴇʥʝʨʢᴅʩʽʙʽʥʜʝ ץʪʘʥ ʪʘʤʘץʘʩʠʝʪʪʝʨʛʝ ʠʝ, ʩʦʥʜʳץ ץʨʝʦʣʦʛʠʷʣʳ ,ץʨʳʣʳʤʜʳײץ

ʩײʨʘʥʳʩʳ ʞʦסʘʨʳʨʘ[113] ץ. ɼʝʛʝʥʤʝʥ, ץʘʥʳץץʘʥ ʤʘʡʜʳ ʰʘʤʘʜʘʥ ʪʳʩ ʪײʪʳʥʫ 

ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳʥʘ ʢʝʨʽ ᴅʩʝʨ ʝʪʝʜʽ, ᴅʩʽʨʝʩʝ ʞװʨʝʢ-ץʘʥ ʪʘʤʳʨʣʘʨʳ ʘʫʨʫʣʘʨʳʥ 

ʪʫʜʳʨʘʜʳ [19,114]. 

ʊʘʤʘץ ᴇʥʝʨʢᴅʩʽʙʽʥʜʝ ץʘʪʪʳ ʤʘʡʣʘʨʜʳ ᴅʨ ʪװʨʣʽ ʤʦʜʠʬʠʢʘʮʠʷʣʘʫ 

ᴅʜʽʩʪʝʨʽʤʝʥ (ʛʠʜʨʦʛʝʥʠʟʘʮʠʷ, ʠʥʪʝʨʪʝʨʠʬʠʢʘʮʠʷ, ʬʨʘʢʮʠʷʣʘʫ) ʘʣʘʜʳ. ɸʪʘʧ 

ʘʡʪץʘʥʜʘ, ʽʰʽʥʘʨʘ ʛʠʜʨʦʛʝʥʠʟʘʮʠʷ, ʩײʡʳץ ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨʳʥ ʩʫʪʝʛʽ, ʥʠʢʝʣʴ 

ʢʘʪʘʣʠʟʘʪʦʨʳ ʞᴅʥʝ ʞʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘ ᴅʩʝʨʣʝʨʽ ʘʨץʳʣʳ ץʘʪʪʳʣʳסʳ ʤʝʥ ʙʘʣץʫ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʞʦסʘʨʳ, ʞᴅʥʝ ʪʦʪʳסʫ ʧʨʦʮʝʩʽʥʝ ʪײʨʘץʪʳʣʳסʳ ʙʘʨ ʤʘʡʣʳ 

ʥʝʛʽʟʜʝʨʜʽ ʞʘʩʘʫʜʳש ʥʝʛʽʟʛʽ ᴅʜʽʩʽ ʙʦʣʜʳ. ɹʽʨʘץ ʙײʣ ᴅʜʽʩ ʘʜʘʤ ʘסʟʘʩʳʥʘ ʟʠʷʥʜʳ 

ᴅʩʝʨ ʝʪʝʪʽʥ ʢᴇʧʪʝʛʝʥ ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʪװʟʽʣʫʽʤʝʥ ʩʠʧʘʪʪʘʣʜʳ. 

ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʝʪʽʥʜʝʡ, ᴇʥʜʽʨʽʩʪʽʢ ʞʘסʜʘʡʣʘʨʜʘ ʞʘʩʘʣסʘʥ ʪʨʘʥʩʤʘʡ 

 שʳ ʪᴇʤʝʥ ʣʠʧʦʧʨʦʪʝʠʥʜʝʨʜʽסʳʟʜʳסʪʳʥʫ, ʭʦʣʝʩʪʝʨʠʥ ʤʝʥ ʪʳײʳʣʜʘʨʳʥ ʪץʳʰץ
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ʞʦסʘʨʳʣʘʫʳ ʥᴅʪʠʞʝʩʽʥʜʝ ʞװʨʝʢʪʽש ʠʰʝʤʠʷʣʳץ ʘʫʨʫʳ ץʘʫʧʽʥʽש ʞʦסʘʨʳʣʘʫʳʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ [115]. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦʣʘʨ 2 ʪʠʧʪʽ ץʘʥʪ ʜʠʘʙʝʪʽ ʞᴅʥʝ 

ʤʝʪʘʙʦʣʠʢʘʣʳץ ʩʠʥʜʨʦʤ ʩʠʷץʪʳ ʞץײʧʘʣʳ ʝʤʝʩ ʘʫʨʫʣʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳʥʘ 

ʳץʧʘʣ ʝʪʝʜʽ [116]. ײפʨʘʤʳʥʜʘ ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳ ʙʘʨ ʤʘʡʣʘʨ ʪʘʙʠסʠ ʙʦʣʫʳ 

ʤװʤʢʽʥ ʞᴅʥʝ ʞʘʥʫʘʨʣʘʨʜʘʥ ʘʣʳʥʘʪʳʥ ᴇʥʽʤʜʝʨʜʝ (ʝʪ, ʩװʪ) ʘʟ ʤᴇʣʰʝʨʜʝ ʢʝʟʜʝʩʝʜʽ. 

ɹʽʨʘץ ʙװʛʽʥʛʽ ʢװʥʛʝ ʜʝʡʽʥ ʦʣʘʨ ʞʝʪʢʽʣʽʢʪʽ ʪװʨʜʝ ʟʝʨʪʪʝʣʤʝʛʝʥ ʞᴅʥʝ ʦʣʘʨʜʳש ʘʜʘʤ 

ʜʝʥʩʘʫʣʳסʳʥʘ ᴅʩʝʨʽ ʪʫʨʘʣʳ ʟʝʨʪʪʝʫʣʝʨ ʞʘʣסʘʩʫʜʘ, ʘʣʘʡʜʘ ʦʣʘʨ ʩʘʧʘʣʳײץ ץʨʘʤʳ 

ʙʦʡʳʥʰʘ ʜʘ, ʞʝʢʝ ʠʟʦʤʝʨʣʝʨʜʽש ʩʘʥʜʳײץ ץʨʘʤʳ ʙʦʡʳʥʰʘ ʜʘ ʝʨʝʢʰʝʣʝʥʝʪʽʥʽ 

ʙʝʣʛʽʣʽ. 

ʆʩʣrʘʡʰʘ, ץʘʥʳץץʘʥ ʤʘʡ ʞᴅʥʝ ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳʥ ʰʘʤʘʜʘʥ ʪʳʩ 

ʪײʪʳʥʫʜʳש ʢʝʨʽ ᴅʩʝʨʣʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝʪ ᴇʥʽʤʜʝʨʽʥʜʝ ʦʥʜʘʡ ʤʘʡʣʘʨʜʳ ʙʘʣʘʤʘ 

ʘʣʤʘʩʪʳʨʫ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʜʳ. פʘʟʘץʩʪʘʥ ʭʘʣץʳ 

ʘʨʘʩʳʥʜʘ ʞʦסʘʨʳ ʩײʨʘʥʳʩץʘ ʠʝ ʝʪ ᴇʥʽʤʜʝʨʽʥʽש ʙʽʨʽ ï ʰײʞʳץ ᴇʥʽʤʜʝʨʽ. ʐײʞʳץ 

ᴇʥʜʽʨʽʩʽʥʜʝ, ʪʫʨʘʤʘʥʳ35% ש ʜʝʡʽʥ ץʘʥʳץץʘʥ ʤʘʡ ʙʦʣʫʳ ʤװʤʢʽʥ. פʘʥʳץץʘʥ 

ʤʘʡʣʘʨ ʝʪ ᴇʥʽʤʜʝʨʽʥʝ ʩᴅʡʢʝʩ ײץʨʳʣʳʤʜʳ ʞᴅʥʝ ʰʳʨʳʥʜʳʣʳץʪʳ ʙʝʨʝʪʽʥʽ ʙʝʣʛʽʣʽ. 

ʉʦʥʜʳץʪʘʥ ʧʦʪʝʥʮʠʘʣʜʳ ʤʘʡ ʘʣʤʘʩʪʳʨסʳʰʪʘʨ ʞʘץʩʳ ʪʘסʘʤʜʳײץ ץʥʜʳʣʳץץʘ ʠʝ 

ʙʦʣʫʳ ʞᴅʥʝ ץʘʞʝʪʪʽ ײץʨʳʣʳʤʜʳץ, ʨʝʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʽ 

ʢʝʨʝʢ. 

ʉʦסשʳ ʪʝʥʜʝʥʮʠʷʣʘʨʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʝʪ ᴇʥʽʤʜʝʨʽʥʜʝ ץʘʥʳץץʘʥ ʤʘʡʣʘʨ 

ʤʝʥ ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʤᴇʣʰʝʨʽʥ ʘʟʘʡʪʫʜʳש ʝש ʪʠʽʤʜʽ 

ʩʪʨʘʪʝʛʠʷʣʘʨʳʥʳש ʙʽʨʽ ʞʘʥʫʘʨʣʘʨ ʤʘʡʣʘʨʳʥ ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨʳʤʝʥ ʽʰʽʥʘʨʘ 

ʘʫʳʩʪʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɽʪ ᴇʥʽʤʜʝʨʽʥʽײץ שʨʘʤʜʘʨʳʥʘ ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨʳʥ ץʦʩʫ, 

ʧʘʡʜʘʣʳ ʤʘʡ ץʳʰץʳʣʳ ʧʨʦʬʠʣʽ ʙʘʨ ʝʪ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʛʝ ʪʠʽʤʜʽ ʙʘʣʘʤʘ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʤʦʥʦץʘʥʳץʧʘסʘʥ ʞᴅʥʝ ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ 

 .ʩʝʙʝʧʪʝʨʽʥ ʘʟʘʡʪʘ ʘʣʘʜʳ [117] שʨʝʢ ʘʫʨʫʳʥʳװʪʳʥʫ ʞײʳʣʜʘʨʳʥ ʪץʳʰץ

ɼʝʛʝʥʤʝʥ, ᴇʥʽʤʜʽ ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨʳʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʳʪʫʜʳש ʢʝʤʰʽʣʽʢʪʝʨʽ 

ʙʘʨ, ʙײʣ ʪʝʢʩʪʫʨʘʥʳש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʤᴅʩʝʣʝʣʝʨʽʥ ʪʫʜʳʨʘʜʳ [118]. 

 ʙʽʨʽ ï שʰʝʰʽʤʜʝʨʽʥʽ שʦʣʜʘʥʫʜʳץ ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨʳʥ ץʡʳײʳʪʪʘ ʩץʘʟʽʨʛʽ ʫʘפ

ʧʘʡʜʘʣʳ ʤʘʡ ץʳʰץʳʣʳ ʧʨʦʬʠʣʴ ײץʨʘʤʜʳ, ץʘʞʝʪʪʽ ײץʨʳʣʳʤʳ ʤʝʥ 

ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʜʽ ʢᴇʨʩʝʪʝʪʽʥ ʤʘʡʜʳ ײץʨʳʣʳʤʜʘʫ (ʦʣʝʦʛʝʣʴʜʝʫ) 

 ʪ ᴇʥʝʨʢᴅʩʽʙʽʥʜʝװʦʣʜʘʥʫ. ʆʣʝʦʛʝʣʴʜʝʨʜʽ ʥʘʥ, ʝʪ, ʢʦʥʜʠʪʝʨʣʽʢ ʞᴅʥʝ ʩץ ʰʽʥװ

 ʳʣʜʘʨʳʥʘ ʧʘʡʜʘʣʳ ʙʘʣʘʤʘ ʨʝʪʽʥʜʝץʳʰץ ʘʥ ʤʘʡʣʘʨ ʤʝʥ ʪʨʘʥʩʤʘʡץץʘʥʳץ

ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. 

ʆʣʝʦʛʝʣʜʝʨʜʽ ʞʘʩʘʫ ʧʨʦʮʝʩʽʥʜʝ ʦʣʘʨʜʳש ʪʝʢʩʪʫʨʘʣʳץ ʞᴅʥʝ ʨʝʦʣʦʛʠʷʣʳץ 

 ʪʘʡ ᴅʩʝʨץʘʛʝʥʪʪʝʨʽ ʜʝ, ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨʳ ʜʘ ʘʡʪʘʨʣʳ ץʨʳʣʳʤʜʳײץ ʘʩʠʝʪʪʝʨʽʥʝץ

ʝʪʝʜʽ. ᴆʩʽʤʜʽʢ ʤʘʡʣʘʨʳʥʳש ʦʣʝʦʛʝʣʴ ʞװʡʝʩʽʥʜʝʛʽ ʤʘשʳʟʳ ʟʦʨ, ᴇʡʪʢʝʥʽ 

ʦʣʝʦʛʝʣʴʜʝʥʫ ʨʝʘʢʮʠʷʩʳ ʤʘʡʜʳש ʭʠʤʠʷʣʳײץ ץʨʳʣʳʤʳʥʘ ʞᴅʥʝ ץʘʥʳץʧʘסʘʥ ʤʘʡ 

 .ʤᴇʣʰʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ [106] שʳʣʜʘʨʳʥʳץʳʰץ

ʆʣʝʦʛʝʣʴʜʝʨʜʽ ʘʣʫ װʰʽʥ ᴅʨʪװʨʣʽ ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨʳ ץʦʣʜʘʥʳʣסʘʥʜʳסʳ 

ᴅʜʝʙʠʝʪʪʝʨʜʝ ʢʝʣʪʽʨʽʣʛʝʥ [107,108,109]. ʆʣʝʦʛʝʣʜɹʝʫ װʰʽʥ ײץʨʳʣʳʤʜʳץ ʘʛʝʥʪʪʝʨ 

ʨʝʪʽʥʜʝ ʤʦʥʦʛʣʠʮʝʨʠʜʪʝʨ, ʪʘʙʠסʠ ʙʘʣʘʫʳʟʜʘʨ, ʬʠʪʦʩʪʝʨʦʣʜʘʨ ʞᴅʥʝ 

ʵʪʠʣʮʝʣʣʶʣʦʟʘ ץʦʣʜʘʥʳʣʘʜʳ. 
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 ʤʘʩʩʘʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʪᴇʤʝʥ ץʘʛʝʥʪʪʝʨ ʤʦʣʝʢʫʣʘʣʳ ץʨrʣʳʤʜʳײפ

ʤʦʣʝʢʫʣʘʣʳײץ ץʨʳʣʳʤ ʪװʟʛʽʰ ʞᴅʥʝ ʧʦʣʠʤʝʨʣʽ ʙʦʣʳʧ ʙᴇʣʽʥʝʜʽ, ʦʣʘʨ 

ʤʦʥʦʛʣʠʮʝʨʠʜʪʝʨ ʩʠʷץʪʳ ʞʝʢʝ ײץʨʘʤʜʘʩ ʙᴇʣʽʢʪʝʨ ʨʝʪʽʥʜʝ ʜʝ, ᴅʨʪװʨʣʽ ʞװʡʝʣʝʨʜʽש 

ʪʝʢʰʝ ʥʝʤʝʩʝ ʧʣʘʩʪʠʥʢʘʣʳ ʢʨʠʩʪʘʣʜʘʨ ʪװʨʽʥʜʝʛʽ ײץʨʳʣʳʤʜʘʨʳʥ ײץʨʘʡʪʳʥ ʞᴅʥʝ 

ʙʘʣʘʫʳʟʜʘʨ ʩʠʷץʪʳ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽץ שʦʩʧʘʩʳ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʘʜʳ [107]. 

ɹʘʣʘʫʳʟ ײץʨʳʣʳʤʳʥʳש ʪʠʽʤʜʽ ʛʝʣʴʜʝʥʫʽ ʞᴅʥʝ ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ 

ʩʘʣץʳʥʜʘʪʫ ʢʠʥʝʪʠʢʘʩʳʥʘ ʞᴅʥʝ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʩʠʧʘʪʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

[108,109,119,120]. ʆʣʝʦʛʝʣʴʜʝʨʜʽ ʘʣʫ װʰʽʥ ʙʘʣʘʫʳʟʜʳ ʧʘʡʜʘʣʘʥʫʜʳש 

ʘʨʪʳץʰʳʣʳסʳ ʦʥʳש ʦשʘʡ ץʦʣ ʞʝʪʽʤʜʽʣʽʛʽ, ʪᴇʤʝʥ ײץʥʳ ʞᴅʥʝ ʪʘסʘʤסʘ 

ʞʘʨʘʤʜʳʣʳסʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [121]. 

ɹʘʣʘʫʳʟʜʳש ʧʦʣʷʨʣʳסʳ ʪᴇʤʝʥ ʞᴅʥʝ ʙʘʣץʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʞʦסʘʨʳ 

ʙʦʣʘʪʳʥʜʳץʪʘʥ ʟʝʨʪʪʝʫʣʝʨʜʝ ʦʣʘʨʜʳש ʪᴇʤʝʥ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʜʘ ײץʨʳʣʳʤʜʳ 

ʪʫʜʳʨʫ ץʘʙʽʣʝʪʽ ץʘʨʘʩʪʳʨʳʣסʘʥ [122,123]. ײפʨʳʣʳʤ ʪװʟʛʽʰʪʝʨʜʽש ʙײʣ ʪװʨʽ 

ᴇʩʽʤʜʽʢ ʤʘʡʳʤʝʥ ײץʨʳʣʳʤʜʘʣסʘʥ ʪʦʨʜʳ ײץʨʘ ʦʪʳʨʳʧ, ʦʣʝʦʛʝʣʜɹʝʥʫʛʝ ᴅʢʝʣʝʪʽʥ 

ʰʘסʳʥ ʠʥʝʣʝʨ ʥʝʤʝʩʝ ʧʣʘʩʪʠʥʘʣʘʨ ʪװʨʽʥʜʝʛʽ ʢʨʠʩʪʘʣʜʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳʥʘ 

ᴅʢʝʣʝʜʽ. ɹײʣ ʢʨʠʩʪʘʣʜʳץ ץʘʩʠʝʪʽ ʦʣʘʨʜʳש ʝʪ ᴇʥʽʤʜʝʨʽʥʜʝ ץʦʣʜʘʥʳʣʫʳʥ 

ʞʝשʽʣʜʝʪʝʜʽ [124]. 

ɹײʣ ʟʝʨʪʪʝʫʜʽש ʙʘʨʳʩʳʥʜʘ ʢװʥʙʘסʳʩ ʤʘʡ,r ʤʦʥʦʛʣʠʮʝʨʠʜ ʞᴅʥʝ ʘʨʘ 

ʙʘʣʘʫʳʟ r ʥʝʛʽʟʽʥʜʝ ʦʣʝʦʛʝʣʴʜʝʨʜʽ ʘʣʫ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʣʘʨʜʳש ʬʠʟʠʢʘ-

ʭʠʤʠʷʣʳץ, ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩʘץʪʘʫ ʢʝʟʽʥʜʝ 

ʪʦʪʳסʫ ʪײʨʘץʪʳʣʳסʳ ʦʜʘʥ ᴅʨʽ ʟʝʨʪʪʝʣʜʽ. 

ɸʣʳʥסʘʥ ʦʣʝʦʛʝʣʴʜʝʨʜʽ ʪײʨʘץʪʘʥʜʳʨʫ ʞᴅʥʝ ʦʣʘʨʜʳץ שʘʞʝʪʪʽ 

ʢʦʥʩʠʩʪʝʥʮʠʷʣʘʨʳʥ ʪʘשʜʘʫ װʰʽʥ ʟʝʨʪʪʝʫ 85ÁC-ʪʘʥ 95ÁC-ץʘ ʜʝʡʽʥʛʽ ʪʝʤʧʝʨʘʪʫʨʘ 

ʜʠʘʧʘʟʦʥʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ʆʣʝʦʛʝʣʴʜʝʨ ᴅʨ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 24 ʩʘסʘʪ ʙʦʡʳ ʩʘץʪʘʣʜʳ. 

ʊװʪʽʢʰʝʥʽ ʝשʢʝʡʪʫ ʘʨץʳʣʳ װʣʛʽʣʝʨʜʽץ שʦʟסʘʣסʳʰʪʳסʳ ʩʳʨʪץʳ ʪװʨʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ ʢᴇʟʙʝʥ ʙʘסʘʣʘʥʜʳ. פʦʟסʘʣʤʘʡʪʳʥ װʣʛʽʣʝʨ ץʘʪʪʳ, ʙʘʷʫ ץʦʟסʘʣʘʪʳʥ 

 .ʜʝʧ ʩʘʥʘʣʜʳ ץʡʳײʣʛʽʣʝʨ ï ʩװ ʘʣʘʪʳʥסʦʟץ ,ʣʛʽʣʝʨ ï ʛʝʣʴ ʪᴅʨʽʟʜʽװ

ʆʣʝʦʛʝʣʴʜʝʨʜʽש ʩʘʧʘʩʳ ʪʦʪʳסʫ ʜᴅʨʝʞʝʩʽʥʝ ʥʝʤʝʩʝ ʤʘʡʜʳ ʙʘʡʣʘʥʳʩʪʳʨʫ 

 ʦʨʝʢʪʽʢץ שʫ ʜᴅʨʝʞʝʩʽ ʦʥʳסʪʦʪʳ שʪʘʣʜʳ. ʆʣʝʦʛʝʣʴʜʽץʘʙʽʣʝʪʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʘʥʳץ

ʩʘʧʘʩʳʥʘ ʞᴅʥʝ ʩʘץʪʘʫʜʳש ʪײʨʘץʪʳʣʳסʳʥʘ ᴅʩʝʨ ʝʪʝʜʽ. 

ʅʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪʪʘʨʜʳ[125,126] ש ʪʘʣʘʧʪʘʨʳʥ ʥʝʛʽʟʛʝ ʘʣʘ ʦʪʳʨʳʧ, 

ʦʣʝʦʛʝʣʴʜʝʨʜʽש ʩʘץʪʘʫ ʢʝʟʽʥʜʝ ʪʦʪʳסʫ ʪײʨʘץʪʳʣʳסʳʥ ʘʥʳץʪʘʜʳץ, ʦʣʝʦʛʝʣʴʜʽש 

ʥʘʰʘʨʣʘʫʳʥ ʪʠʪʨʦʤʝʪʨʠʷ ᴅʜʽʩʽ ʘʨץʳʣʳ ʘʥʳץʪʘʜʳץ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʣʘʨʜʳש 

ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʜʝ ʟʝʨʪʪʝʣʜʽ. ɹײʣ ᴅʜʽʩ ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨʳʥʜʘ 

ʢʝʟʜʝʩʝʪʽʥ ʪʦʪʳסʫ ᴇʥʽʤʜʝʨʽʥ (ʧʝʨʦʢʩʠʜʪʝʨ ʤʝʥ ʛʠʜʨʦʧʝʨʦʢʩʠʜʪʝʨ) 

ʙʝʡʪʘʨʘʧʪʘʥʜʳʨʫ ʨʝʘʢʮʠʷʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʆʣʝʦʛʝʣʴʜʝʨʜʽ ʘʣʫ ʧʨʦʮʝʩʽʥ ʘʨʘʣʘʩʪʳʨסʳʰʧʝʥ ʞʘʙʜʳץʪʘʣסʘʥ  IKA LR 1000 

ʟʝʨʪʭʘʥʘʣʳץ ʭʠʤʠʷʣʳץ ʨʝʘʢʪʦʨʜʘ, 150 ʘʡʥ/ʤʠʥ ʞʳʣʜʘʤʜʳסʳ ʞʘסʜʘʡʳʥʜʘ 

ʞװʨʛʽʟʜʽʢ. ʄʦʥʦʛʣʠʮʝʨʠʜ ʧʝʥ ʘʨʘ ʙʘʣʘʫʳʟʳ ᴇʩʽʤʜʽʢ ʤʘʡʣʘʨʳʥʳש ʩʘʣʤʘסʳ 

ʤᴇʣʰʝʨʽʥʝʥ ᴅʨʪװʨʣʽ ʤᴇʣʰʝʨʜʝ ʩᴅʡʢʝʩʽʥʰʝ 10:5 %, 10:10 %, 20:10 ץʦʩʳʣʜʳ. 

ʄʦʥʦʛʣʠʮʝʨʠʜ ʧʝʥ ʘʨʘ ʙʘʣʘʫʳʟʳʥ ץʦʩץʘʥʥʘʥ ʢʝʡʽʥ ץʦʩʧʘ 90-95ÁC ʜʝʡʽʥ 

ʢᴇʪʝʨʽʣʛʝʥ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 60 ʤʠʥʫʪ ʘʨʘʣʘʩʪʳʨʳʣʜʳ (ʩʫʨʝʪ 18) [127]. 
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ʉʫʨʝʪ 18 ï ʆʣʝʦʛʝʣʴ ʞʘʩʘʫ ʧʨʦʮʝʩʩ ̔

 

ʆʣʝʦʛʝʣʴʜʝʨʜʽ ʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʙʽʟ ʦʣʘʨʜʳ ʪײʨʘץʪʘʥʜʳʨʳʧ ץʘʞʝʪʪʽ 

ʢʦʥʩʠʩʪʝʥʮʠʷʩʳʥʜʘ ʙʦʣסʘʥ װʣʛʽʥʽ ʪʘשʜʘʜʳץ. 

 ץʡʳײʛʝʣʴ, ʩ שʳʣʳ  ʦʣʘʨʜʳץʢʝʡʪʫ ʘʨשʪʽʢʪʝʨʜʽ ʝװʰʽʥ ʪװ ʘʣʘʫסʣʛʽʣʝʨʜʽ ʙʘת

ʥʝʤʝʩʝ ץʘʪʪʳ ײץʨʳʣʳʤʜʘʨʳʥʘ ץʘʨʘʡ ʩʠʧʘʪʪʘʣʘʪʳʥ ʩʳʨʪץʳ ʪװʨʽʥʝ ʞᴅʥʝ ʦʣʘʨʜʳש 

ʤʽʥʝʟ-ײץʣץʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʦʣʝʦʛʝʣʴ װʣʛʽʣʝʨʽʥʽץ שʦʟסʘʣʫ ץʘʙʽʣʝʪʽ ʚʠʟʫʘʣʜʳ ʪװʨʜʝ 

ʙʘסʘʣʘʥʜʳ (ʩʫʨʝʪ 19). 
 

 
                           ɸ                                      ɹ                                      ɺ 

 

ʉʫʨʝʪ 19 ï ɸʣʳʥסʘʥ ʦʣʝʦʛʝʣʜɹʝʨ. ɸ ï 10:5 (%) ʤʦʥʦʛʣʠʮʝʨʠʜ:ʙʘʣʘʫʳʟ, ɹ - 10:10 

(%) ʤʦʥʦʛʣʠʮʝʨʠʜ:ʙʘʣʘʫʳʟ, ɺ ï 20:10 (%) ʤʦʥʦʛʣʠʮʝʨʠʜ : ʙʘʣʘʫʳʟ 

 

ʄʦʥʦʛʣʠʮʝʨʠʜ ʧʝʥ ʘʨʘ ʙʘʣʘʫʳʟʳʥ ʩᴅʢʝʩʽʥʰʝ 10:5% ʤᴇʣʰʝʨʜʝ ץʦʩʫ ʛʝʣ ɹ

ʪᴅʨʽʟʜʽ ʧʽʰʽʥʜʽ, 10:10% - ʞʘʨʪʳʣʘʡ ץʘʪʪʳ, 20:10% ץʘʪʪʳ ʧʽʰʽʥʜʽ ʦʣʝʦʛʝʣʴʜʽש 

ʧʘʡʜʘ ʙʦʣʫʳʥʘ ᴅʢʝʣʜʽ (ʢʝʩʪʝ 15). ʆʩʳʣʘʡʰʘ, ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʙʽʟ ʰײʞʳץ 

ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ץʘʥʳץץʘʥ ʤʘʡʣʘʨʜʳ ʘʣʤʘʩʪʳʨʫסʘ ʞʘʨʘʤʜʳ ʦʣʝʦʛʝʣʴʜʝʨʜʽש 

 ʘʥ ʤʦʥʦʛʣʠʮʝʨʠʜ ʧʝʥסʦʩʳʣץ ʰʽʥװ ʨʳʣʳʤʳʥ ʘʣʫײץ ʘʞʝʪʪʽ, ʛʝʣʴ ʪᴅʨʽʟʜʽץ

ʙʘʣʘʫʳʟʜʳש ʝש ʦשʪʘʡʣʳ ʤᴇʣʰʝʨʣʝʨʽ 10:5 % ʝʢʝʥʽʥ ʘʥʳץʪʘʜʳץ. 
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ʂʝʩʪʝ 15 ï ʆʣʝʦʛʝʣʜʽש ʢʦʥʩʠʩʪʝʥʮʠʷʩʳʥ ʤʦʥʦʛʣʠʮʝʨʠʜ ʧʝʥ ʙʘʣʘʫʳʟʜʳש 

ʘʨʘץʘʪʳʥʘʩʳʥʘ ץʘʨʘʡ ʙʘסʘʣʘʫ 

 

ʘʪʥrʘʩʪʘʨ ʄʦʥʦʛʣʠʮʝʨʠʜ/ɹʘʣפ

ʘʫʳʟ 10:5 (%) 

ʄʦʥʦʛʣʠʮʝʨʠʜ/ɹʘʣ

ʘʫʳʟ 10:10 (%) 

ʄʦʥʦʛʣʠʮʝʨʠʜ/ɹʘʣ

ʘʫʳʟ 20:10 (%) 

ʂʦʥʩʠʩʪʝʥʮʠʷ ɻʝʣɹ ʪᴅʨʽʟʜʽ ɾʘʨʪʳʣʘʡ ץʘʪʪʳ פʘʪʪʳ 

 

ʆʣʝʦʛʝʣʴʜʝʨʜʽ ʘʣʫʜʳש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʽ (ʩʫʨʝʪ 20) ʢʝʣʝʩʽ ʥʝʛʽʟʛʽ 

ʢʝʟʝשʜʝʨʜʽ ץʘʤʪʳʜʳ: 

- ʢװʥʙʘסʳʩ ʤʘʡʳʥ װʟʜʽʢʩʽʟ ʘʨʘʣʘʩʪʳʨʫ ʞʘסʜʘʡʳʥʜʘ, 850ʉ  ʜʝʡʽʥ ץʳʟʜʳʨʫ; 

 ʰʽʥ ᴇʩʽʤʜʽʢװ ʦʩʳʧ ʦʣʘʨʜʳ ʝʨʽʪʫץ ʘסʳʰʪʘʨʜʳ ʤʘʡסʘʣʳʧʪʘʩʪʳʨץ ʨʳʣʳʤײץ -

ʤʘʡʳ ʤʝʥ ץʦʩʳʥʜʳʣʘʨʜʳ 150 ʘʡʥʘʣʳʤ ʞʘסʜʘʡʳʥʜʘ ʘʨʘʣʘʩʪʳʨʫ; 

 ʨʫװʧʘʡʜʘ ʙʦʣʫʳʥʘ ᴅʢʝʣʝʪʽʥ ʧʨʦʮʝʩ ʞ שʞʝʣʽʥʽ ץʰ ᴇʣʰʝʤʜʽ ʢʨʠʩʪʘʣʜʳװ -

 ;ʳʟʜʳʨʫץ ʰʽʥ 90-95 0ʉ ʜʝʡʽʥ 60 ʤʠʥʫʪװ

 ʡʜʝʥװʢ ץʢʨʠʩʪʘʣʜʳ ץʡʳײʩʘʪʳʥʜʘ ʩץʘʣʳʧʪʘʩʪʳʨʫ ʤʘץ ʨʳʣʳʤʜʳײץ ʘʞʝʪʪʽץ -

ʢʨʠʩʪʘʣʜʳץ ʢװʡʛʝ ᴇʪʫ װʰʽʥ ץʦʨʰʘסʘʥ ʦʨʪʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ 40-50 ʤʠʥʫʪ 

ʪײʨʘץʪʘʥʜʳʨʫ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʉʫʨʝʪ 20 ï ʆʣʝʦʛʝʣʴ ʘʣʫʜʳש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʩײʣʙʘʩʳ 

 

ʄʘʡ ʘʣʤʘʩʪʳʨסʳʰʪʘʨ ʪʘסʘʤʜʳײץ ץʥʜʳʣʳסʳ ʞʘסʳʥʘʥ ʞʘץʩʳ 

ʩʠʧʘʪʪʘʤʘʣʘʨסʘ ʠʝ ʙʦʣʫʳ ʢʝʨʝʢ. ɹײʜʘʥ ᴅʨʽ ʢװʥʙʘסʳʩ ʤʘʡr ʥʝʛʽʟʽʥʜʝ ʘʣʳʥסʘʥ 

ʦʣʝʦʛʝʣʴʜʝʨʜʽש ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʞᴅʥʝ ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ 

ʟʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʜʽ [128]. ɼʝʨʝʢʪʝʨ 16-ʰ ̔ʢʝʩʪʝʜʝ ʙʝʨʽʣʛʝʥ. 

 

ᴆʩʽʤʜʽʢ ʤʘʡʳ 

ɸʨʘ ʙʘʣʘʫʳʟʳ 

t 85 0ʉ ʜʝʡʽʥ װʟʜʽʢʩʽʟ 

ʘʨʘʣʘʩʪʳʨʫ ʞʘסʜʘʡʳʥʜʘ 

 ʳʟʜʳʨʫץ

150 ʘʡʥʘʣʳʤ/ʤʠʥ ʞʘסʜʘʡʳʥʜʘ 

 ʳʟʜʳʨʫץ
 

t 90-95 0ʉ ʜʝʡʽʥ 60 ʤʠʥʫʪ 

ʦʣʝʦʛʝʣʴ ʞʘʩʘʫ ʧʨʦʮʝʩʩʽ 

 ʘʥ ʦʨʪʘסʦʨʰʘפ

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ 40-50 

ʤʠʥʫʪ ʪײʨʘץʪʘʥʜʳʨʫ 

ʄʦʥʦʛʣʠʮʝʨʠʜ 
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ʂʝʩʪʝ 16 ï ת  hʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣʴʜʽש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

ʂᴇʨʩʝʪʢʽʰʪʽש ʘʪʘʫʳ ʄʦʥʦʛʣʠʮʝʨʠʜ/ɹʘʣʘʫʳʟ 10:5 (%) 

 ʳʣ ʩʘʥʳ, ʤʛ/ʂʆʅ 0,5ץʳʰפ

ʊװʩʽ ɸʰʳץ ʩʘʨʳ 

ʀʽʩʽ ɹᴇʪʝʥ ʠʽʩʽ ʞʦץ 

ɼᴅʤʽ ɹᴇʪʝʥ ʜᴅʤʽ ʞʦץ 

ɸʰʳץʪʳץ ɹʘʣץʳʪʳʣסʘʥ ʢװʡʽʥʜʝ ʤᴇʣʜʽʨ 

ʂʦʥʩʠʩʪʝʥʮʠʷʩ r ɻʝʣʴ ʪᴅʨʽʟʜʽ 

 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʢװʥʙʘסʳʩ ʤʘʡʳʥʜʘ ʥʝʛʽʟʜʝʣʛʝʥ ʦʣʝʦʛʝʣʴʜʝʨʜʝ 

 .ʪʘʣʜʳץʨʘʡʪʳʥʳ ʘʥʳײץ ʳʣ ʩʘʥʳ ʩᴅʡʢʝʩʽʥʰʝ 0,5% ʤʛ/ʂʆʅץʳʰץ

ʆʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ ʘʣʳʥסʘʥ ʦʣʝʦʛʝʣʴʜʝʨʜʽש ʙᴇʪʝʥ ʜᴅʤʽ 

ʤʝʥ ʠʽʩʽ ʞʦץ, ʙʘʣץʳʪʳʣסʘʥ ʢװʡʜʝ ʤᴇʣʜʽʨ, ʢʦʥʩʠʩʪʝʥʮʠʷʩʳ ʛʝʣʴ ʪᴅʨʽʟʜʽ, ʪװʩʽ ʘʰʳץ 

ʩʘʨʳ. 

ʆʣʝʦʛʝʣʴʜʽש ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳ ʞʘʥʫʘʨ ʞᴅʥʝ ʤʘʨʛʘʨʠʥ ʤʘʡʣʘʨʳʤʝʥ 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʟʝʨʪʪʝʣʜʽ (ʢʝʩʪʝ 17). ɾʘʥʫʘʨ ʤʝʥ ʤʝʥ ʤʘʨʛʘʨʠʥʛʝ ץʘʨʘסʘʥʜʘ 

ʦʣʝʦʛʝʣʴʜʽש ʤʘʡʣʳʣʳסʳ ʤʝʥ ʵʥʝʨʛʝʪʠʢʘʣʳײץ ץʥʜʳʣʳסʳ ʞʦסʘʨʳ ʙʦʣʜʳ. ɸץʫʳʟ 

ʤᴇʣʰʝʨʽ ʞʘʥʫʘʨ ʤʘʡʳʥʜʘ ʘʥʳץʪʘʣʜʳ, ʘʣ ʦʣʝʦʛʝʣʴ ʤʝʥ ʤʘʨʛʘʨʠʥʜʝ ʰʘʤʘʤʝʥ ʙʽʨ 

ʜʝשʛʝʡʜʝ ʘʥʳץʪʘʣʜʳ. ʆʣʝʦʛʝʣʴʜʽש ʳʣסʳʣʜʳʣʳסʳ ʙʘʩץʘ ʟʝʨʪʪʝʣʛʝʥ ʤʘʡʣʘʨʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʪᴇʤʝʥ ʙʦʣʜʳ. 

ʄʘʡ ץʳʰץʳʣʜʘʨ ʢײʨʘʤʳʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽ ʘʜʘʤ ʘסʟʘʩʳʥʘ ʧʘʡʜʘʣʳ 

ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨ ʤᴇʣʰʝʨʽ ʦʣʝʦʛʝʣʜɹʝ ʞʘʥʫʘʨ ʤʘʡʳʥʘ ץʘסʘʥʜʘ 5 

ʝʩʝ, ʤʘʨʛʘʨʠʥʛʝ ץʘʨʘסʘʥʜʘ 3 ʝʩʝ ʞʦסʘʨʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʘʜʘʤ 

ʘסʟʘʩʳʥʘ ʟʠʷʥʜʳ ץʘʥʳץץʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳ ʙʦʡʳʥʰʘ ʜʘ ʦʣʝʦʛʝʣʴ ʦש 

ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʢʝʥ. ʆʣʝʦʛʝʣʴʜʝʛʽ ץʘʥʳץץʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳ ʞʘʥʫʘʨ 

ʤʘʡʳʥʘ ץʘʨʘסʘʥʜʘ 5 % ʪᴇʤʝʥ, ʘʣ ʤʘʨʛʘʨʠʥʛʝ ץʘʨʘסʘʥʜʘ 24 % ʪᴇʤʝʥ ʤᴇʣʰʝʨʜʝ 

ʙʦʣסʘʥ. ʆʣʝʦʛʝʣʴʜʽש ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳ ʦʥʳ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥʽײץ שʨʘʤʳʥʘ 

 ץʘ, ʩʦʥʜʘʡ-ʘסʩʘʨʪʫץʳʣʜʘʨ ʧʨʦʬʠʣʽʥ ʞʘץʳʰץ ʞʘʣʧʳ ʤʘʡ שʳʣʳ ᴇʥʽʤʥʽץʦʩʫ ʘʨץ

ʪʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳʥ ʪᴇʤʝʥʜʝʪʫʛʝ ץʦʣʜʘʥʫסʘ ʙʦʣʘʪʳʥ ʪʘסʘʤʜʳץ ʤʘʡ 

ʘʣʤʘʩʪʳʨסʳʰ ʨʝʪʽʥʜʝ ץʘʙʳʣʜʘʫסʘ ʙʦʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ. 

 

ʂʝʩʪʝ 17 ï ת  h ʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣʴ, ʪʘסʘʤʜʳץ ʞᴅʥʝ ʞʘʥʫʘʨ ʤʘʡʜʳש 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳײץ ץʨʘʤʜʘʨʳ 

 

ʂᴇʨʩʝʪʢʽʰʪʽש ʘʪʘʫʳ ʆʣʝʦʛʝʣʴ 

(ʤʦʥʦʛʣʠʮʝʨʠʜ/ 

ʙʘʣʘʫʳʟ 10:5 (%)) 

ɾʘʥʫʘʨ ʤʘʡʳ ʄʘʨʛʘʨʠʥ 

ʊʘסʘʤʜʳײץ ץʥʜʳʣʳסʳ, ʛ/100ʛ 

ɸץʫʳʟ 0,59 Ñ 0,1 2,56Ñ0,38 0,6Ñ0,12 
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17 ʢʝʩʪʝʥʽש ʞʘʣסʘʩʳ 

ʄʘʡʣʳʣʳסʳ 98,4 Ñ 7,87 91,5Ñ7,32 71,0Ñ5,7 

ʂᴇʤʽʨʩʫʣʘʨ 0,82 Ñ 0,04 - 2,1Ñ0,11 

ʓʣסʘʣʜʳʣʳסʳ 0,06 Ñ 0,01 5,83Ñ0,87 25,52Ñ3,83 

ʂװʣʜʽʣʽʛʽ 0,13 Ñ 0,01 0,11Ñ0,01 0,78Ñ0,04 

ʕʥʝʨʛʝʪʠʢʘʣʳץ 

 ,ץʥʜʳʣʳײץ

ʢʢʘʣ/ʢɼʞ/100ʛ 

891/3728 834/3489 650/2720 

ʄʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳ, % 

 ʘʥ ʤʘʡץץʘʥʳפ

 % ,ʳʣʜʘʨʳץʳʰץ
20,141Ñ1,007 25,278Ñ1,264 44,371Ñ2,219 

ʄʦʥʦץʘʥʳץʧʘסʘʥ ʤʘʡ 

 % ,ʳʣʜʘʨʳץʳʰץ
17,248Ñ0,862 41,344Ñ2,067 36,689Ñ1,834 

ʇʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ 

 % ʳʣʜʘʨ,rץʳʰץ
62,611Ñ3,131 12,458Ñ0,623 18,94Ñ0,947 

 

ʆʣʝʦʛʝʣʴ ʞʘʩʘʫʜʳ ץʘʞʝʪ ʝʪʝʪʽʥ ʪʝʨʤʠʷʣʳץ ᴇשʜʝʫ, ʦʣʝʦʛʝʣʴʜʽש ʥʝʤʝʩʝ 

ʦʥʳש ʥʝʛʽʟʽʥʜʝ ʞʘʩʘʣסʘʥ ʜʘʡʳʥ ᴇʥʽʤʥʽש ʪʦʪʳסʳʧ ʙײʟʳʣʫʳʥ ʘʨʪʪʳʨʳʧ, ʦʣʘʨʜʳש 

ʩʘʧʘʩʳʥ ʪᴇʤʝʥʜʝʪʝʜʽ. ɹʽʟʜʽש ʦʣʝʦʛʝʣʴ װʣʛʽʣʝʨʽʥʽש ʪʦʪʳסʫסʘ ʪײʨʘץʪʳʣʳסʳʥ ʙᴇʣʤʝ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ (20 0ʉ) ʞᴅʥʝ ʪʦשʘʟʳʪץʳʰʪʘ (4 0ʉ) װʰ ʘʡ ʙʦʡʳ ʙʘץʳʣʘʥʜʳ, 

 ʤʝʨʟʽʤʜʽ ᴇʣʰʝʫ ʢʝʟʽʥʜʝ ʥᴅʪʠʞʝʣʝʨ 21-22 ʩʫʨʝʪʪʝʨʽʥʜʝ שʳʣ ʩʘʥʳʥʳץʳʰץ

ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

 
 

ʉʫʨʝʪ 21 ï ʂװʥʙʘסʳʩ ʤʘʡʳ ʥʝʛʽʟʽʥʜʝ ʞʘʩʘʣסʘʥ ʦʣʝʦʛʝʣʴʜʽ 20 0ʉ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʩʘץʪʘʫ 
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ʉʫʨʝʪ 22 ï ʂװʥʙʘסʳʩ ʤʘʡʳ ʥʝʛʽʟʽʥʜʝ ʞʘʩʘʣסʘʥ ʦʣʝʦʛʝʣʴʜʽ 4 0ʉ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʩʘץʪʘʫ 

 

ɹʽʟ ᴅʨʪװʨʣʽ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʳʥʜʘ ʩʘץʪʘʣסʘʥ ʢװʥʙʘסʳʩ ʤʘʡʣʘʨʳ װʣʛʽʣʝʨʽʥʜʝ 

ʧʝʨʦʢʩʠʜ ʩʘʥʳʥʳש ʢᴇʙʝʶʽʥ ʘʥʳץʪʘʜʳץ. ʇʝʨʦʢʩʠʜ ʩʘʥʳʥʳש ʞʦסʘʨʳ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 20 0ʉ-ʪʘ ʩʘץʪʘʣסʘʥ װʣʛʽʣʝʨʜʝ ʙʦʣʜʳ, ʘʣ 4 0ʉ-ʪʘ ʧʝʨʦʢʩʠʜ 

ʩʘʥʜʘʨʳʥʳש ʤᴅʥʜʝʨʽ ʪᴇʤʝʥ ʙʦʣʜʳ. תʣʛʣ̔ʝʨʜʝ ʥʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪ ʙʦʡʳʥʰʘ 

 .ʩʘʪ ʝʪʽʣʛʝʥ ʥʦʨʤʘʣʘʨʳʥʘʥ ʘʩʧʘʜʳץײʳʣ ʩʘʥʳ ʨץʳʰץ

 

 ʰ ʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣʴ ʤᴇʣʰʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʪʨʘʥʩʤʘʡת 3.5

 ʨʝʮʝʧʪʫʨʘʩʳʥ ʤʦʜʝʣʴʜʝʫ שʳʣʜʘʨʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʽʥʽץʳʰץ

ת  hʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣʴ ʤᴇʣʰʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳ 

ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʽʥʽש ʨʝʮʝʧʪʫʨʘʩʳʥ ʤʦʜʝʣʴʜʝʫ װʰʽʥ ᴇʥʽʤʽʥʽש ʊʄפ 

 ʢᴇʨʩʝʪʢʽʰʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥ ʘʡʥʳʤʘʣʳ ʬʘʢʪʦʨʣʘʨ פʨʘʤʳʥʘ, ʨʅ ʤᴅʥʽʥʝ ʞᴅʥʝ ʓɹײץ

ʨʝʪʽʥʜʝ ʨʝʮʝʧʪʫʨʘסʘ ץʦʩʳʣʘʪʳʥ ʩʠʳʨ ʝʪʽ ʤʝʥ ʦʣʝʦʛʝʣʴʜʽש ʪװʨʣʽ ʤᴇʣʰʝʨʣʝʨʽ 

ʘʣʳʥʜʳ. 

 

ʂʝʩʪʝ 18 ï ɾʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץ ᴇʥʽʤʜʝʨʽ װʣʛʽʣʝʨʽʥʽש ʤʦʜʝʣʴʜʽ ʨʝʮʝʧʪʫʨʘ 

 ʨʘʤʜʘʨʳײץ

 

ʐʠʢʽʟʘʪ ʪװʨʽ 
ɹʘץʳʣʘʫ 

1 

ʩʳʥʘʤʘ 

2 

ʩʳʥʘʤʘ 

3 

ʩʳʥʘʤʘ 

4 

ʩʳʥʘʤʘ 

5 

ʩʳʥʘʤʘ 

ɾʳʣץ  rʝʪʽ, 1 ʩײʨʳʧ, % 30 30 30 30 30 30 

ʉʠʳʨ ʝʪʽ, 1 ʩײʨʳʧ, % - 34 32 30 27 22 

ʉʠʳʨ ʝʪʽ, 2 ʩײʨʳʧ, % 37 - - - - - 

ʊʘʫʳץ ʝʪ,̔ % 30 30 30 30 30 30 

ʆʣʝʦʛʝʣʴ, % 0 3 5 7 10 15 

ʂʨʘʭʤʘʣ, % 3 3 3 3 3 3 
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18 ʢʝʩʪʝʥʽש ʞʘʣסʘʩʳ 

ɸʩ ʪײʟʳ 1,0 1,0 1,0 1,0 1,0 1,0 

ʅʘʪʨʠʡ ʥʠʪʨʠʪʽ 0,008 0,008 0,008 0,008 0,008 0,008 

çʊʠʨʦʣʴè ʭʦ hʠʽʩʽ 0,04 0,04 0,04 0,04 0,04 0,04 

çɸʣʤʠè ʙʦʷʫʳ 0,5 0,5 0,5 0,5 0,5 0,5 

ʅʠʪʨʠʪ ʪײʟʳ 1,0 1,0 1,0 1,0 1,0 1,0 

çʌʠʥ ʩʝʨʚʝʣʘʪʳè ʢʝʰʝʥʜʽ 

ʜᴅʤʜʝʫʽʰʪʝʨʽ 
0,13 0,13 0,13 0,13 0,13 0,13 

çʂʨʘʢʦʚ ʢʦʤʙʠè ʢʝʰʝʥʜʽ 

ʜᴅʤʜʝʫʽʰʪʝʨʽ 
0,15 0,15 0,15 0,15 0,15 0,15 

çʂʨʘʡʥʝʨ ʢʦʤʙʠè ʢʝhʝʥʜʽ 

ʜᴅʤʜʝʫʽʰʪʝʨʽ 
0,09 0,09 0,09 0,09 0,09 0,09 

ɹʘʨʣʳסʳ, % 100 100 100 100 100 100 

 

ʂʝʩʪʝ 19 ï ʊʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ 

ʰײʞʳץʪʘʨʜʳש ʬʫʥʢʮʠʦʥʘʣʜʳץ-ʪʝʭʥʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʤʝʥ ʦʣʘʨסʘ ᴅʩʝʨ 

ʝʪʝʪʽʥ ʘʡʥʳʤʘʣʳ ʬʘʢʪʦʨʣʘʨ ʜʝשʛʝʡʣʝʨʽ 

 

ʂᴇʨʩʝʪʢʽʰ ʘʪʘʫʳ ɼʝשʛʝʡʣʝʨ 

ɸʡʥʳʤʘʣʳ ʬʘʢʪʦʨʣʘʨ 

ʉʠʳʨ ʝʪʽ, % 37 34 32 30 27 22 

ʆʣʝʦʛʝʣʴ, % 0 3 5 7 10 15 

ʉʘץʪʘʫ ʤʝʨʟʽʤʽ, ʪᴅʫʣʽʢ 1 3 6 12 24 48 

t ʘʨʘʣʘʩʪʳʨʫ (ʪʫʨʘʤʘʥʳ ʘʨʘʣʘʩʪʳʨʫ 

ʫʘץʳʪʳ), ʤʠʥ 
1 4 8 12 16 20 

ʄʘץʩʘʪʪʳ ʤᴅʥʜʝʨ 

ʊʄ2,27 2,61 2,81 2,95 3,08 3,99 % ,פ 

ʨʅ 6,17 6,02 6,09 6,18 6,24 6,31 

ʓɹ64,26 64,93 65,33 64,61 63,55 62,97 % ,פ 
  

ʜʝʫʣʝʨʽ, ʝʩʝʧʪʝʨ̔שᴇ ץʤʘʪʝʤʘʪʠʢʘʣʳ שʳʣʳʤʠ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʽנ   ʞᴅʥʝ 

ʛʨʘʬʠʢʪʘʨʳʥʳײץ שʨʘʩʪʳʨʳʣʫʳ SigmaPlot, Minitab, Excel ʙʘסʜʘʨʣʘʤʘʣʳץ 

ʞʘʩʘץʪʘʤʘʣʘʨrʥrש ʩʪʘʪʠʩʪʠʢʘʣʳץ ʧʘʢʝʪʪʝʨʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʞװʨʛʽʟʽʣʜʽ. 
  

ʂʝʩʪʝ 20 ï ɽʢʽ ʬʘʢʪʦʨʣʳ ʵʢʩʧʝʨʠʤʝʥʪ ʞʦʩʧʘʨʳ 

 
 ̄ ʉʠʳʨ ʝʪʽ, 

% 

ʆʣʝʦʛʝʣʴ, 

% 

ʉʘץʪʘʫ ʤʝʨʟʽʤʽ, 

ʪᴅʫʣʽʢ 

t ʘʨʘʣʘʩʪʳʨʫ, 

ʤʠʥ 

ʊʄפ, % pH ʓɹפ, % 

1 37 0 1,00 1,00 3,99 6,17 62,97 

2 34 0 3,00 4,00 3,08 6,02 63,55 

3 32 0 6,00 8,00 2,95 6,09 64,61 

4 30 0 12,00 12,00 2,81 6,18 65,33 
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20 ʢʝʩʪʝʥʽש ʞʘʣסʘʩʳ 

5 27 0 24,00 16,00 2,61 6,24 64,93 

6 22 0 48,00 20,00 2,27 6,31 64,26 

7 37 3 1,00 1,00 3,99 6,17 62,97 

8 34 3 3,00 4,00 3,08 6,02 63,55 

9 32 3 6,00 8,00 2,95 6,09 64,61 

10 30 3 12,00 12,00 2,81 6,18 65,33 

11 27 3 24,00 16,00 2,61 6,24 64,93 

12 22 3 48,00 20,00 2,27 6,31 64,26 

13 37 5 1,00 1,00 3,99 6,17 62,97 

14 34 5 3,00 4,00 3,08 6,02 63,55 

15 32 5 6,00 8,00 2,95 6,09 64,61 

16 30 5 12,00 12,00 2,81 6,18 65,33 

17 27 5 24,00 16,00 2,61 6,24 64,93 

18 22 5 48,00 20,00 2,27 6,31 64,26 

19 37 7 1,00 1,00 3,99 6,17 62,97 

20 34 7 3,00 4,00 3,08 6,02 63,55 

21 32 7 6,00 8,00 2,95 6,09 64,61 

22 30 7 12,00 12,00 2,81 6,18 65,33 

23 27 7 24,00 16,00 2,61 6,24 64,93 

24 22 7 48,00 20,00 2,27 6,31 64,26 

25 37 10 1,00 1,00 3,99 6,17 62,97 

26 34 10 3,00 4,00 3,08 6,02 63,55 

27 32 10 6,00 8,00 2,95 6,09 64,61 

28 30 10 12,00 12,00 2,81 6,18 65,33 

29 27 10 24,00 16,00 2,61 6,24 64,93 

30 22 10 48,00 20,00 2,27 6,31 64,26 

31 37 15 1,00 1,00 3,99 6,17 62,97 

32 34 15 3,00 4,00 3,08 6,02 63,55 

33 32 15 6,00 8,00 2,95 6,09 64,61 

34 30 15 12,00 12,00 2,81 6,18 65,33 

35 27 15 24,00 16,00 2,61 6,24 64,93 

36 22 15 48,00 20,00 2,27 6,31 64,26 

37 37 0 1,00 1,00 3,99 6,17 62,97 

38 34 0 3,00 4,00 3,08 6,02 63,55 

39 32 0 6,00 8,00 2,95 6,09 64,61 

40 30 0 12,00 12,00 2,81 6,18 65,33 

41 27 0 24,00 16,00 2,61 6,24 64,93 

42 22 0 48,00 20,00 2,27 6,31 64,26 

43 37 3 1,00 1,00 3,99 6,17 62,97 

44 34 3 3,00 4,00 3,08 6,02 63,55 

45 32 3 6,00 8,00 2,95 6,09 64,61 

46 30 3 12,00 12,00 2,81 6,18 65,33 

47 27 3 24,00 16,00 2,61 6,24 64,93 

48 22 3 48,00 20,00 2,27 6,31 64,26 

49 37 5 1,00 1,00 3,99 6,17 62,97 

50 34 5 3,00 4,00 3,08 6,02 63,55 

51 32 5 6,00 8,00 2,95 6,09 64,61 
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20 ʢʝʩʪʝʥʽש ʞʘʣסʘʩʳ 

52 30 5 12,00 12,00 2,81 6,18 65,33 

53 27 5 24,00 16,00 2,61 6,24 64,93 

54 22 5 48,00 20,00 2,27 6,31 64,26 

55 37 7 1,00 1,00 3,99 6,17 62,97 

56 34 7 3,00 4,00 3,08 6,02 63,55 

57 32 7 6,00 8,00 2,95 6,09 64,61 

58 30 7 12,00 12,00 2,81 6,18 65,33 

59 27 7 24,00 16,00 2,61 6,24 64,93 

60 22 7 48,00 20,00 2,27 6,31 64,26 

61 37 10 1,00 1,00 3,99 6,09 64,61 

62 34 10 3,00 4,00 3,08 6,18 65,33 

63 32 10 6,00 8,00 2,95 6,24 64,93 

64 30 10 12,00 12,00 2,81 6,31 64,26 

 

ʂʝʩʪʝ 21 ï ʊʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ 

ʰײʞʳץʪʘʨʜʳש ʬʫʥʢʮʠʦʥʘʣʜʳץ-ʪʝʭʥʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʬʘʢʪʦʨʣʘʨʜʳש ᴅʩʝʨ ʝʪʝʪʽʥ ʢᴇʨʩʝʪʢʽʪʝʨʜʽש ʩʪʘʪʠʩʪʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ 

 
ʉʪʘʪʠʩʪʠʢʘʣʳץ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳ 

ʐʘʨʪ

ʪ r

ʙʝʣʛʽ

ʣʝʫ 

ʇʘʨʘʤʝʪʨ 

ʉʠʳʨ ʝʪʽ, 

% 

ʆʣʝʦʛʝʣʴ,

% 

ʉʘץʪʘʫ 

ʤʝʨʟʽʤʽ, 

ʪᴅʫʣʽʢ 

t 

ʘʨʘʣʘʩʪʳ

ʨʫ, ʤʠʥ 

ʊʄפ, 

% 

pH ʓɹפ, % 

ɹʘץʳʣʘʫ ʢᴇʣʝʤʽ N 64 64 64 64 64 64 64 

ʆʨʪʘʰʘ 

ʘʨʠʬʤʝʪʠʢʘʣʳץ 
M 30,516 5,781 15,031 9,922 2,968 6,171 64,307 

ʉʪʘʥʜʘʨʪʪʳ ץʘʪʝ m 0,604 0,547 2,019 0,610 0,0669 0,0118 0,100 

ʉʪʘʥʜʘʨʪʪʳ ץʘʪʝ, 

% ʄ-ʥʘʥ 
m, % 1,207 1,093 4,034 1,646 0,134 0,0237 0,200 

ʄʝʜʠʘʥʘ Med 32,000 5,000 6,000 8,000 2,950 6,180 64,610 

ʉʪʘʥʜʘʨʪʪʳ 

ʘʫʳʪץʫ 
s 4,834 4,377 16,149 6,588 0,535 0,0948 0,801 

ɯʨʽʢʪʝʫ 

ʜʠʩʧʝʨʩʠʷʩʳ 
s2 61069,000 3346,000 30890,000 9035,000 581,706 2437,469 264703,083 

ʕʢʩʮʝʩʩ E -0,742 -0,263 0,0888 -1,291 -0,0551 -0,981 -1,069 

ɸʩʠʤʤʝʪʨʠʷ A -0,451 0,565 1,197 0,138 0,841 -0,125 -0,429 

ɸʫץʳʤʳ R 15,000 15,000 47,000 19,000 1,720 0,290 2,360 

ʄʠʥʠʤʫʤ min 22,000 0,000 1,000 1,000 2,270 6,020 62,970 

ʄʘʢʩʠʤʫʤ max 37,000 15,000 48,000 20,000 3,990 6,310 65,330 

ɺʘʨʠʘʮʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʽ, % 
V 34,000 9,250 24,000 16,000 3,080 6,240 64,930 

 

ʉʠʳʨ ʝʪʽ ʤʝʥ ʤʝʥ ʦʣʝʦʛʝʣʴ ʤᴇʣʰʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʊʄפ, ʨʅ, ʓɹפ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʩʠʧʘʪʪʘʡʪʳʥ ʪʝשʜʝʫ ʢʝʣʝʩʽ ʪװʨʜʝ ʙʦʣʘʜʳ: 

            

˟˙
ὥ

ρ
˞̜̉ ̑̆̓  ̨sπ

ὦ
ᶻρ

˛̝̌̆̏̄̆̌ 9π
̒

                    φ 
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Ð(
ὥ

ρ
˞́ ̓́̔ ̨̨̍̆̑̈̍ sπ

ὦ
ᶻρ

˛̝̌̆̏̄̆̌ 9π
ὧ

               χ 

 

˨ˎ
ὥ

ρ
ὸ ̜̑́̌́̒̓̑̔ sπ

ὦ
ᶻρ

˛̝̌̆̏̄̆̌ 9π
ὧ

              ψ 

 

ʤײʥʜʘ: a, b, c, ʍ0, ʋ0 ï ʙʝʣʛʽʩʽʟ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨ, ʊʄפ ï ʤʘʡ 

 .ʘʩʠʝʪץ ʳʰסʘʣ ʙʘʡʣʘʥʳʩʪʳʨסï ʳʣ פʪʨʘʥʩ ʠʟʦʤʝʨʣʝʨʽ, pH, ʓɹ שʳʣʜʘʨʳʥʳץʳʰץ

 

˟˙
χȟρσωω

ρ
˞̜̉ ̑̆̓  ̨φρȟτττυ

ςυȟφτρσ
ᶻρ

˛̝̌̆̏̄̆̌ ρτȟρπως
σςψρσωȟφςσφ

         ω 

 

Ð(
χȟτπττ

ρ
˞́ ̓́̔ ̨̍̆̑̈̍ς̨τȟυσφσ

φφρψςȟσπφπ
ᶻρ

˛̝̌̆̏̄̆̌ςψωȟςςςψ
υςπȟχχψω

   ρπ 

 

 

˨ˎ
φχȟςωτω

ρ
ὸ ̜̑́̌́̒̓̑χ̔ωτȟπτχτ

ψυτςȟυσχσ
ᶻρ

˛̝̌̆̏̄̆̌ρχȟωψυυ
υχȟρυφχ

   ρρ 

 

ɸʣʳʥסʘʥ ʨʝʛʨʝʩʩʠʷ ʪʝשʜʝʫʣʝʨʽʥʽש ʩʘʧʘʩʳʥ ʪʝʢʩʝʨʫ װʰʽʥ ʙʽʨʥʝʰʝ 

ʢʦʨʨʝʣʷʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ R, ʜʝʪʝʨʤʠʥʘʮʠʷ  ʢʦʵʬʬʠʮʠʝʥʪʽ R2 ʝʩʝʧʪʝʣʜʽ. 

ɯʨʽʢʪʝʫʜʽץ שʘʣʳʧʪʳ װʣʝʩʪʽʨʽʤʛʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥʜʽʛʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʐʘʧʠʨʦ-ʋʠʣʢ 

ʩʳʥʘסʳ ץʦʣʜʘʥʳʣʳʧ ʝʩʝʧʪʝʣʜʽ (ʢʝʩʪʝ 22). 

 

ʂʝʩʪʝ 22 ï ʊʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ 

ʰײʞʳץʪʘʨʜʳש ʨʝʛʨʝʩʩʠʷʣʳץ ʤʦʜʝʣʴ ʧʘʨʘʤʝʪʨʣʝʨʽ 

 

ʇʘʨʘʤʝʪʨʣʝʨ ʊʄפ ʨʅ ʓɹפ 

N 64 64 64 

R 0,9481 0,8775 0,9630 

Ὑ  0,8988 0,7701 0,9274 

Adj Ὑ  0,8920 0,7545 0,9225 

Standard Error 0,1759 0,0253 0,5435 

F 131,1031 49,3991 188,3933 

W Statistic 0,9078 0,8427 0,9013 

p-value 0,0001 0,0001 0,0001 
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ʂʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʢʨʠʪʝʨʠʡʣʝʨʜʽש ʤᴅʥʜʝʨʽ ʘʣʳʥסʘʥ 

ʨʝʛʨʝʩʩʠʷ ʪʝשʜʝʫʣʝʨʽ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʬʘʢʪʦʨʣʘʨʜʳש ʟʝʨʪʪʝʣʝʪʽʥ ʧʘʨʘʤʝʪʨʣʝʨʽ  ʝʪ 

ᴇʥʽʤʜʝʨʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʞʦסʘʨʳ ʩʝʥʽʤʜʽʣʽʢ ʳץʪʠʤʘʣʜʳסʳʤʝʥ ᴅʩʝʨʜʽ ʩʝʥʽʤʜʽ 

ʞᴅʥʝ ʙʘʨʘʙʘʨ ʩʠʧʘʪʪʘʡʜʳ. 

ɹʽʨʥʝʰʝ ʢʦʨʨʝʣʷʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש ʞʝʪʢʽʣʽʢʪʽ ʞʦסʘʨʳ ʤᴅʥʜʝʨʽ (R = 

0,8775 ï 0,9630) ʘʣʳʥסʘʥ Y1, Y2 ʞᴅʥʝ Y3 ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ ʞᴅʥʝ 

ʝʥʛʽʟʽʣʛʝʥ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʬʘʢʪʦʨʣʘʨʜʳש ʘʡʥʳʤʘʣʳ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʟʝʨʪʪʝʫ 

ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץʪʘʨʜʳש 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʘʨʘʩʳʥʜʘסʳ ᴇʪʝ ʪʳסʳʟ ʙʘʡʣʘʥʳʩ ʙʘʨʳʥ ʢᴇʨʩʝʪʝʜ.̔ 

ɼʝʪʝʨʤʠʥʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ (R2 = 0,7701 ï 0,9274) ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ 

ʤᴅʣ̔ʤʝʪʪʝʨʜʝʛʽ ʩᴅʡʢʝʩ ʞʘʫʘʧʪʳ77,0% ש ʞᴅʥʝ 92,7% ᴇʟʛʝʨʫʽʥ ʩʠʧʘʪʪʘʡʜʳ. 

ʌʠʰʝʨ ʢʨʠʪʝʨʠʡʽʥʽש ʤᴅʥʜʝʨʽ (F = 49,3991 ï 188,3933), ʝʩʝʧʪʝʣʛʝʥ p < 

0,0001 ʜʝשʛʝʡʣʝʨʽʥʽש ʤᴅʥʜʝʨ̔ ʘʣʳʥסʘʥ ʪʝשʜʝʫʣʝʨʜʽש ʞʝʪʢʽʣʽʢʪʽ ʞʘץʩʳ ʞʫʳץʪʘʫ 

 .ʘʙʽʣʝʪʽʥ ʢᴇʨʩʝʪʝʜʽץ

ת  h ᴇʣʰʝʤʜʽ ʛʨʘʬʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʨʜʽ (ʩʫʨʝʪ 23, 24, 25) ײץʨʫ ʘʨץʳʣʳ  

ʜʘʡʳʥ ᴇʥʽʤ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ (ʊʄפ, ʨʅ, ʓɹפ) ʪʝʭʥʦʣʦʛʠʷʣʳץ ʬʘʢʪʦʨʣʘʨ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝʥ (ʩʠʳʨ ʝʪʽ, ʦʣʝʦʛʝʣʴ, ʩʘץʪʘʫ ʤʝʨʟʽʤʽ, ʘʨʘʣʘʩʪʳʨʫ ʫʘץʳʪʳ) 

ʪᴅʫʝʣʜʽʣʽʛʽ ʢᴇʨʩʝʪʽʣʝʜʽ. 

 

  
 

ʉʫʨʝʪ 23 ï ʉʠʳʨ ʝʪʽ ʤʝʥ ʤʝʥ ʦʣʝʦʛʝʣʴ ʤᴇʣʰʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʊʄפ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

 ʂᴇʨʩʝʪʽʣʛʝʥ 23-ʰ ̔ ʩʫʨʝʪʪʝʛʽ ʤʦʜʝʣʜʽ ʪʘʣʜʘʫ ʙʦʡʳʥʰʘ ʜʘʡʳʥ ᴇʥʽʤʥʽש 

ʪʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʨʝʮʝʧʪʫʨʘסʘ ץʦʩʳʣʘʪʳʥ ʩʠʳʨ ʝʪʽ ʤʝʥ ʦʣʝʦʛʝʣʜɹʽש ʧʘʡʳʟʜʳץ 

ʤᴇʣʰʝʨʽʥʝʥ ʪᴅʫʝʣʜʽ ʙʦʣʳʧ ʢʝʣʝʜʽ. ʉʠʳʨ ʝʪʽʥʽש ʘʟʘʶʳʤʝʥ ʞᴅʥʝ ʦʣʝʦʛʝʣʜɹʽש 

ʥʝײסʨʣʳʤ ʢᴇʧ ץʦʩץʘʥʳʤʝʥ ʪʨʘʥʩʤʘʡʣʘʨ ʤᴇʣʰʝʨʽʥʽש ʪᴇʤʝʥʜʝʫ ʪʝʥʜʝʥʮʠʷʩʳ 

ʙʘʡץʘʣʘʜʳ. ɹʘץʳʣʘʫ װʣʛʽʩʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʝש ʞʦסʘʨʳ ʤᴇʣʰʝʨʜʝ, ʷסʥʠ 15 % 

ʦʣʝʦʛʝʣ ɹץʦʩʳʣסʘʥ ʩʥrʘʤʘʣʘʨʜʘ ʪʨʘʥʩʤʘʡʣʘʨ ʤᴇʣʰʝʨʽ 1,75 ʝʩʝʛʝ ʪᴇʤʝʥʜʝʡʜʽ. 
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ʉʫʨʝʪ 24 ï ʆʣʝʦʛʝʣʴ ʤᴇʣʰʝʨʽ ʤʝʥ ʩʘץʪʘʫ ʤʝʨʟʽʤʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʨʅ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

ʐײʞʳץ ᴇʥʽʤʽʥ ʞʘʩʘʫ װʰʽʥ ʜʘʡʳʥʜʘʣסʘʥ ʪʫʨʘʤʘʥʳש ʨʅ ʢᴇʨʩʝʪʢʽʰʽʥʝ 

(ʩʫʨʝʪ 24) ʦʣʝʦʛʝʣʴ ʤᴇʣʰʝʨʽ ʤʝʥ ᴇʥʽʤʜʽ ʩʘץʪʘʫ ʤʝʨʟʽʤʽʥʽש ᴅʩʝʨʣʝʨʽʥ ʤʦʜʝʣʴʜʝʫ 

ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʪʫʨʘʤʘסʘ ʥʝײסʨʣʳʤ ʦʣʝʦʛʝʣʴ ץʦʩʳʣסʘʥʤʝʥ ʨʅ ʤᴅʥʜʝʨʽ 

ʞʦסʘʨʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʩʘץʪʘʫ ʤʝʨʟʽʤʽ ײʟʘʨʫʳʤʝʥ ʨʅ ʤᴅʥʜʝʨʽ ᴇʩʝʪʽʥʽ 

ʙʘʡץʘʣʜʳ. 

 

 
 

ʉʫʨʝʪ 25 ï ʆʣʝʦʛʝʣʴ ʤᴇʣʰʝʨʽ ʤʝʥ ʘʨʘʣʘʩʪʳʨʫ ʫʘץʳʪʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʓɹפ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

 ʊʫʨʘʤʘʥʳש ʓɹפ ʦʥʳײץ שʨʘʤʳʥʘ ץʦʩʳʣʘʪʳʥ ʦʣʝʦʛʝʣʴ ʤᴇʣʰʝʨʽ ʤʝʥ 

ʘʨʘʣʘʩʪʳʨʫ ʫʘץʳʪʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʬʘʢʪʦʨʣʘʨʳʥʘʥ ʪᴅʫʝʣʜʽ ʙʦʣסʘʥʳ 25-ʰ ̔

ʩʫʨʝʪʪʝʛʽ ʤʦʜʝʣʴʜʽ ʛʨʘʬʠʢʪʝʨʜʝʥ ʙʘʡץʘʣʘʜʳ. 

 ʨʘʤʳײץ ʪʨʘʥʩʤʘʡʣʘʨ שʤʦʜʝʣʽ ץʘʥ ʤʘʪʝʤʘʪʠʢʘʣʳסʨʘʩʪʳʨʳʣײפ 

ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʰײʞʳץ ᴇʥʽʤʜʝʨʽ װʰʽʥ סʳʣʳʤʠ ʤʘשʳʟʜʳʣʳסʳ ʙʘʨʳʥ ʞᴅʥʝ ʦʥʳ 

ʞʘשʘ ᴇʥʽʤʜʝʨ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʞʘʩʘʫʜʘ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. 

 

ת 3.6  h ʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣʴ ʤᴇʣʰʝʨʽʥʽש ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳ 

ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʽʥʽש ʤʦʜʝʣʴʜʽ ʪʫʨʘʤʘʩʳʥʳש ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ, 

 ᴅʩʝʨʽ (פʨʅ, ʓɹ ,פʊʄ) ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ץʤʝʭʘʥʠʢʘʣʳ ץʨʳʣʳʤʜʳײץ
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ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷ ʙʦʡʳʥʰʘ ʞʘʩʘʣסʘʥ װʰ ʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣʴ ʤᴇʣʰʝʨʽʥʽש 

ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʽʥʽש ʤʦʜʝʣʴʜʽ ʪʫʨʘʤʘʩʳʥʳש 

ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳײץ ,ץʨʳʣʳʤʜʳץ ʤʝʭʘʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ᴅʩʝʨʽ ʟʝʨʪʪʝʣʜʽ [129]. 

ʍʘʣʳץʪʳש ʨʘʮʠʦʥʳʥʘ ʰײʞʳץ ᴇʥʽʤʜʝʨʽ ʤʝʥ ʳʩʪʘʣסʘʥ ʝʪ ʪװʨʣʝʨʽ ʢʽʨʝʜʽ. 

ʐײʞʳץʪʘʨʜʳש ʪʘסʘʤʜʳײץ ץʥʜʳʣʳסʳ ʙʘʩʪʘʧץʳ ʰʠʢʽʟʘʪʪʳײץ שʨʘʤʳ ʤʝʥ 

 ץʞᴅʥʝ ʩʘʧʘʣʳ ץʩʘʥʜʳ שʘ ʢʽʨʝʪʽʥ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽסʘʩʠʝʪʪʝʨʽʥʝ, ʨʝʮʝʧʪʫʨʘץ

 ʰʘʨʪʪʘʨʳ ʤʝʥ ʨʝʞʠʤʜʽʢ ʧʘʨʘʤʝʪʨʣʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ שʨʘʤʳʥʘ, ʦʣʘʨʜʳײץ

[130]. 

 ʫʳʟʜʘʨʳʥ, ʤʘʡʣʘʨʳʥץʝʪ ʘ ץʣʰʳײʜʘ ʝʪ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʜʝ ʙשʘʟʽʨʛʽ ʪʘפ

ʘʣʤʘʩʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ᴅʨ ʪװʨʣʽ ʬʦʨʤʘʜʘסʳ ʩʦʷ ʘץʫʳʟʜʘʨʳ ץʦʣʜʘʥʳʣʳʧ ʢʝʣʝʜʽ. 

ɹײʣ ʘץʫʳʟʜʘʨ ʤʝʥ ʤʘʡʣʘʨ ʞʘץʩʳ ʬʫʥʢʮʠʦʥʘʣʜʳץ-ʪʝʭʥʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʛʝ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙײʣʰʳץ ʝʪ ʘץʫʳʟʜʘʨʳʤʝʥ ʞʦסʘʨʳ װʡʣʝʩʽʤʜʽʣʽʢʢʝ ʠʝ. ʉʦʣ ʩʝʙʝʧʪʽ 

ʤײʥʜʘʡ ʰʠʢʽʟʘʪʪʘʨʜʘʥ ʝʪ-ʤʘʡ ʵʤʫʣʴʩʠʷʣʘʨʳʥ ʞʘʩʘʫ ʢʝʟʽʥʜʝ ʘʨʥʘʡʳ ᴇשʜʝʫʣʝʨʜʽ 

 .ʘʞʝʪ ʝʪʧʝʡʜʽ [131]ץ

ᴄʨ ʪװʨʣʽ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥʽײץ שʨʘʤʳ, ʬʠʟʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽ ʤʝʥ ײץʨʳʣʳʤʳ 

ʙʽʨʜʝʡ ʝʤʝʩ, ʦʣʘʨ ײץʨʘʤʳʥʜʘסʳ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳץ שʦʨʳʪʳʣʫʳʥʘ, 

ʘʜʩʦʨʙʮʠʷʩʳʥʘ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ ᴅʩʝʨ ʝʪʝʜʽ, ʙײʣ ʦʣʘʨʜʳש 

ʙʠʦʣʦʛʠʷʣʳץ ᴅʩʝʨʣʝʨʽʥʝ ʜʝ ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ. פʘʟʽʨʛʽ ʟʘʤʘʥסʳ ᴇʥʝʨʢᴅʩʽʧʪʽʢ 

ᴇʥʜʽʨʽʩ ʞʘסʜʘʡʳʥʜʘ ᴇʥʜʽʨʽʣʛʝʥ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥʽש ʞʝʢʝʣʝʛʝʥ ʟʘʪʪʘʨʳ ʞᴅʥʝ/ 

ʥʝʤʝʩʝ ʢʦʤʧʦʥʝʥʪʪʝʨʽ ʘʨʘʩʳʥʜʘסʳ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʜʽ ʪʘʣʜʘʫ ʜʘʡʳʥ ʘʩʧʘʟʜʳץ 

ʪʘסʘʤʜʘʨʤʝʥ ʪʘʤʘץʪʘʥʫ ʤʝʥ ʜʝʥʩʘʫʣʳץ ʘʨʘʩʳʥʜʘסʳ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳש ʥʝʛʽʟʽʥ 

 ʩʽʥʽʢװʩʠʥʝʨʛʠʟʤʽ ʪʫʨʘʣʳ ʪ שʣʽʢ ʟʘʪʪʘʨʳʥʳװʪ-ץʨʘʡʪʳʥ ʥʝʛʽʟʛʽ ʙʽʨʣʽʢ ʨʝʪʽʥʜʝ ʘʟʳײץ

 .ʘʨʘʜʳ [132]ץʳʟʜʳ ʨᴇʣ ʘʪשʘʣʳʧʪʘʩʪʳʨʫʜʘ ʤʘץ

ɽʪ ᴇʥʜʽʨʽʩʽʥʜʝ ᴇʩʽʤʜʽʢ ʞᴅʥʝ ʞʘʥʫʘʨ ʪʝʢʪʽ ʬʝʨʤʝʥʪʪʽʢ ʢᴇʟʜʝʨʜʽ ץʦʣʜʘʥʘ 

ʦʪʳʨʳʧ ʝʪ ᴇʥʽʤʽʥʽש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ, ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥ 

ʞʘץʩʘʨʪʫסʘ ʙʦʣʘʪʳʥʳʥ ʜᴅʣʝʣʜʝʛʝʥ. ײפʨʘʤʳʥʜʘ 20% ʙʽʨʽʢʪʽʨʛʽʰ ʪʽʥʜʝʨʽ ʙʘʨ ʩʠʳʨ 

ʝʪʽʥ ʬʝʨʤʝʥʪʪʽʢ ʧʨʝʧʘʨʘʪʪʘʨʤʝʥ ᴇשʜʝʫ ʘʨץʳʣʳ ʘʣʳʥסʘʥ ᴇʥʽʤʥʽש ʰʳסʳʤʳʥ 9,5% 

ʞʦסʘʨʣʘʪץʘʥ ʞᴅʥʝ ʪʫʨʘʤʘʥʳש ʬʠʟʠʢʘ ʭʠʤʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʞʘץʩʘʨʪץʘʥʜʳסʳʥ 

ʢᴇʨʩʝʪʢʝʥ [133]. 

ɽʪ ʪʫʨʘʤʘʩʳʥʳײץ שʨʘʤʳʥʘ ץʦʩʳʣʘʪʳʥ ʪʘסʘʤʜʳץ (ᴇʩʽʤʜʽʢ ʞᴅʥʝ ʞʘʥʫʘʨ 

ʪʝʢʪʽ) ץʦʩʧʘʣʘʨ ʦʣʘʨʜʳש ʪʘסʘʤʜʳץ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ סʘʥʘ ʝʤʝʩ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʣʘʨʜʳש ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʪʽʥʜʽʛʽʥʝ 

ʢᴇʟ ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʜʳ. 

ʐʝʪʝʣʜʽʢ סʘʣʳʤʜʘʨʜʳש ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ  ʜʝʨʝʢʪʝʨʽʥ ʪʘʣʜʘʫ ʥʝʛʽʟʽʥʜʝ 

ɼɼCױ (ʜװʥʠʝʞװʟʽʣʽʢ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ײʡʳʤʳ) ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳʥ ʪײʪʳʥʫ 

ʜʝשʛʝʡʽʥ ʢװʥʜʝʣʽʢʪʽ ʨʘʮʠʦʥʳʥʜʘסʳ ʢʘʣʦʨʠʷʜʘʥ 1% - סʘ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʪʫʜʽ 

 ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʪʨʘʥʩʤʘʡ ץʩʳʥʳʤʜʘʨʳʥʘ ʩᴅʡʢʝʩ ʊʘʤʘײ ױʩʳʥʘʜʳ. ɼɼCײ

 ʥʝʛʽʟʛʽ ʪᴅʩʽʣʜʝʨʽ ʤʳʥʘʣʘʨ ʙʦʣʳʧ שʨʘʤʳʥ ʪᴇʤʝʥʜʝʪʫʜʽײץ שʳʣʜʘʨʳʥʳץʳʰץ

ʪʘʙʳʣʘʜʳ: ᴇʥʜʽʨʫʰʽʣʝʨʜʽש ʝʨʽʢʪʽ ᴇʟʽʥ-ᴇʟʽ ʨʝʪʪʝʫʽ, ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥ ʤʽʥʜʝʪʪʽ ʪװʨʜʝ 

ʪʘשʙʘʣʘʫ, ײʣʪʪʳץ ʜʝשʛʝʡʜʝ ʟʘשʥʘʤʘʣʳץ ʪʳʡʳʤʜʘʨ. ʉʦסשʳ ʪᴅʩʽʣ ʝש ʪʠʽʤʜʽ ʜʝʧ 

ʪʘʥʳʣʜʳ [134]. 

ʉʦסשʳ ʦʥʞʳʣʜʳץʪʘ ʢᴇʧʪʝʛʝʥ ʝʣʜʝʨʜʝ ײץʨʘʤʳʥʜʘ ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳ 

ʙʘʨ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥ ʘʜʘʤ ʨʘʮʠʦʥʳʥʜʘ ʘʟʘʡʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʰʘʨʘʣʘʨ 
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 ʪʘ ʜʠʝʪʘʜʘץʳ ʦʥʞʳʣʜʳסשʘʥ ʙʘʡʣʘʥʳʩʪʳ, ʢᴇʧʪʝʛʝʥ ʝʣʜʝʨʜʝ ʩʦסʘʙʳʣʜʘʥʫʜʘ. ʆʩʳץ

ʊʄפ ʙʦʣʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʭʘʣʳץʪʳש ʜʝʥʩʘʫʣʳסʳ װʰʽʥ ץʘʫʽʧʪʽ ʘʟʘʡʪʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ ʪװʨʣʽ ʰʘʨʘʣʘʨ ץʘʙʳʣʜʘʥʫʜʘ. 

ɹʽʟʜʽש ʝʣʽʤʽʟʜʝ ʂʈ ʊʈ 024/2011 ʩᴅʡʢʝʩ 2018 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʪʨʘʥʩʤʘʡ 

 ʨʘʡʜʳ, ʘʣʘʡʜʘײץ 2% שʛʝʡʽ ᴇʥʽʤʜʝʛʽ ʞʘʣʧʳ ʤʘʡʜʳשʩʘʪ ʝʪʽʣʛʝʥ ʜʝץײʳʣʜʘʨʳ ʨץʳʰץ

ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳ ײץʨʘʤʳʥʳש ʢᴇʨʩʝʪʢʽʰʽ ʪʝʢ ʤʘʡ ᴇʥʽʤʜʝʨʽʥʝ ץʦʣʜʘʥʳʣʘʜʳ. 

ʉʦʥʜʳץʪʘʥ ʙʘʩץʘ ʪʘסʘʤ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʤᴇʣʰʝʨʽʥ 

ʙʘץʳʣʘʫ ʤʝʥ ʦʥʳ ʪᴇʤʝʥʜʝʪʫ ʤᴅʩʝʣʝʣʝʨʽ ʝʣʽʤʽʟʜʝ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʉʦʣ ʩʝʙʝʧʪʽ ʪײʪʳʥʫʰʳʣʘʨʜʳש ʨʘʮʠʦʥʳʥʜʘ ᴇʟʽʥʜʽʢ ʦʨʳʥʳ ʙʘʨ ʰײʞʳץ 

ᴇʥʽʤʜʝʨʽʥʽײץ שʨʘʤʳʥʜʘסʳ ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳײץ שʨʘʤʳʥ ʪᴇʤʝʥʜʝʪʫ ʥʝʛʽʟʛʽ 

ʤʘץʩʘʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳ ʤʘץʩʘʪץʘ ʞʝʪʫ װʰʽʥ ױʉ ɾʐʉ 40793097-05-2015 

 ʪʫʨʘʤʘʩʳ ʥʝʛʽʟʽʥʜʝ ץʞʳײʘʥ ʰסʘʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʞʘʪʳ ʥʝʛʽʟʽʥʜʝ ʞʘʩʘʣײץ

ʞʘʩʘʣסʘʥ ʞʘשʘ ʝʪ ᴇʥʽʤʽʥʽש ʪʫʨʘʤʘʩʳʥʳש ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ 

ʦʣʝʦʛʝʣʴʜʽש ʤᴇʣʰʝʨʣʝʨʽʥʽש ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ ʤʽʥʜʝʪʽ ʪʫʳʥʜʘʜʳ. ʉʝʙʝʙʽ, ײץʨʘʤʳʥʘ 

 ץʬʠʟʠʢʘ-ʭʠʤʠʷʣʳ שʤᴇʣʰʝʨʽ ʜʘʡʳʥ ᴇʥʽʤʥʽ שʘʥ ʦʣʝʦʛʣʝʴʜʽסʦʩʳʣץ

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʢʝʨʽ ᴅʩʝʨ ʝʪʧʝʫʽ ʤʘשʳʟʜʳ. 

ɾʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʝ ʥʝʛʽʟʛʽ ʰʠʢʽʟʘʪʳʥʳש ʦʨʥʳʥʘ 

ʦʣʝʛʝʣʴʜʽ ץʦʩʫ ʦʥʳש ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳײץ ,ץʨʳʣʳʤʜʳץ-ʤʝʭʘʥʠʢʘʣʳץ ʞᴅʥʝ 

ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʽש ᴇʟʛʝʨʫʽʥʝ ᴅʢʝʣʝʜʽ. 

ʆʣʝʦʛʝʣʴʜʽ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץ ʨʝʮʝʧʪʫʨʘʩʳʥʘ ץʦʩץʘʥ ʢʝʟʜʝ ʦʥʳש 

ʊʄײץ פʨʘʤʳʥʘ, ʓפױ-ʥʝ, ʦʨʪʘʥʳש ʨʅ ʞᴅʥʝ ײץʨʳʣʳʤʜʳץ-ʤʝʭʘʥʠʢʘʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ץʘʣʘʡ ᴅʩʝʨ ʝʪʢʝʥʽ ʪʫʨʘʣʳ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ. 

ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ ʨʝʪʽʥʜʝ ʪʘשʜʘʣʳʥʳʧ ʘʣסʘʥ ױʉ ɾʐʉ 40793097-05-2015 

 ʨʘʤʳʥʘײץ שʪʫʨʘʤʘʩʳʥʳ ץʞʳײʘʥ ʰסʘʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʞʘʪʳ ʥʝʛʽʟʽʥʜʝ ʞʘʩʘʣײץ

ʦʣʝʦʛʝʣʴʜʽ10% ,7% ,5% ,3% ש ʞᴅʥʝ 15% ʤᴇʣʰʝʨʽ ʝʥʛʽʟʽʣʽʧ, ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨ 

 .ʨʘʤʳ ʟʝʨʪʪʝʣʜʽ (ʩʫʨʝʪ 26)ײץ

 

 
 

ʉʫʨʝʪ 26 ï ʆʣʝʦʛʝʣʴʜʽש ᴅʨʪװʨʣʽ ʤᴇʣʰʝʨʣʝʨʽʥʽש ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץ 

ʪʫʨʘʤʘʩʳʥʳש ʊʄפ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ᴅʩʝʨʽ 
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ʅᴅʪʠʞʝʣʝʨ ʙʦʡʳʥʰʘ ʨʝʮʝʧʫʪʨʘʜʘסʳ ʦʣʝʦʛʝʣʴ ʤᴇʣʰʝʨʽ ʢᴇʙʝʡʛʝʥ ʩʘʡʳʥ 

ʊʄפ ʢᴇʨʩʝʪʢʽʰʽ ʪᴇʤʝʥʜʝʛʝʥʽʥ ʙʘʡץʘʜʳץ. ɹʘץʳʣʘʫ װʣʛʽʩʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 1-ʰʽ 

ʩʳʥʘʤʘ (3 % ʦʣʝʦʛʝʣʴ) װʣʛʽʜʝʛʽ ʊʄײץ פʨʘʤʳ 23 %-סʘ, 2-ʰʽ ʩʳʥʘʤʘ (5 % ʦʣʝʦʛʝʣʴ) 

 % ʘ, 4-ʰʽ ʩʳʥʘʤʘ (10ס-% ʣʛʽʜʝ 30װ ʘ, 3-ʰʽ ʩʳʥʘʤʘ (7 % ʦʣʝʦʛʝʣʴ)ס-% ʣʛʽʜʝ 26װ

ʦʣʝʦʛʝʣʴ) װʣʛʽʜʝ 35 %-סʘ, 5-ʰʽ ʩʳʥʘʤʘ (15 % ʦʣʝʦʛʝʣʴ) װʣʛʽʜʝ 43%-סʘ 

ʪᴇʤʝʥʛʝʜʝʥʽʥ ʘʥʳץʪʘʜʳץ. 

ʆʨʪʘʥʳש ʙʝʣʩʝʥʜʽ ץʳʰץʳʣʜʳסʳʥʳש (ʨʅ) ʘץʫʳʟ ʢװʡʽ װʰʽʥ ʤʘשʳʟʳ װʣʢʝʥ. 

ᴆʥʽʤʥʽש ʨʅ ʤᴅʥʽ ʩʽʣʪʽʣʽʢ ʦʨʪʘסʘ ץʘʨʘʡ ᴇʩʫʽ ʦʥʳש ʩʘץʪʘʣʫ ʤʝʨʟʽʤʽʥ ʘʟʘʡʪʘʪʳʥʳ 

ʘʥʳץ. ʉʝʙʝʙʽ ץʳʰץʳʣ ʦʨʪʘʜʘ ʪʘסʘʤ ᴇʥʽʤʜʝʨʽʥʽײץ שʨʘʤʳʥʜʘ ʜʘʤʠʪʳʥ 

ʤʠʢʨʦʘסʟʘʣʘʨʜʳש ʢᴇʙʽ ʙʝʣʩʝʥʜʽ ʜʘʤʳʤʘʡʜʳ. ʉʘץʪʘʫ ʨʝʞʠʤʽʥʝ ʦשʪʘʡʣʳ, ץʦʣʘʡʣʳ 

ʦʨʪʘ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɽʛʝʨ ʩʽʣʪʽʣʽʢ ʦʨʪʘסʘ ץʘʨʘʡ ʞʦסʘʨʳʣʘסʘʥ ʦʨʪʘʜʘ ᴇʥʽʤʜʽ 

ʩʘץʪʘʩʘץ ʤʠʢʨʦʘסʟʘʣʘʨ ʢᴇʙʝʡʽʧ, ᴇʥʽʤʥʽש ʞʘʨʘʤʜʳʣʳץ ʤʝʨʟʽʤʽʥ ץʳʩץʘʨʪʘʜʳ. 

ʊʫʨʘʤʘʥʳש ʤʘשʳʟʜʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥʽש ʙʽʨʽ - ʦʥʳש 

ʳʣסʘʣײʩʪʘסʳʰ ץʘʙʽʣʝʪʽ (ʓפױ). ɼʘʡʳʥ ᴇ ʥʽʤʥʽש ʩʘʧʘʩʳ, ʩʪʨʫʢʪʫʨʘʩʳ ʞᴅʥʝ ᴇʥʽʤʜʽ 

ʩʘץʪʘʫ ʢʝʟʽʥʜʝ ʦʥʳײץ שʨʘʤʳ ʦʩʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ. ɹײʣ 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞʘסʳʥʘʥ ʜʘ, ʵʢʦʥʦʤʠʢʘʣʳץ ʞʘסʳʥʘʥ ʜʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʬʘʢʪʦʨ, 

ᴇʡʪʢʝʥʽ ᴇʥʽʤʜʽ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ʩʘʣʤʘץ ʞʦסʘʣʪʫ ʬʘʨʰʪʳש ʓפױ-

ʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ. ɼʘʡʳʥ ᴇʥʽʤʥʽש ʰʳסʳʤʜʳʣʳסʳ ʤʝʥ ʜᴅʤʽ ʪʫʨʘʤʘ ʤʝʥ ײץʨʘʤʳʥʘ 

 .ʥʝ ʙʘʡʣʘʥʳʩʪʳ-פױʓ שʘʥ ʦʣʝʦʛʝʣʴʜʽסʦʩʳʣץ

3%, 5%, 7%, 10% ʞᴅʥʝ 15% ʦʣʝʦʛʝʣʴʜʽש ʤᴇʣʰʝʨʽ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ 

ʰײʞʳץ ʪʫʨʘʤʘʩʳʥʳש ʨʅ ʰʘʤʘʩʳʥʘ ᴅʩʝʨʽ ʟʝʨʪʪʝʣʜʽ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽ ʪᴇʤʝʥʜʝʛʽ 

27-ʰ ̔ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 
 

 
 

ʉʫʨʝʪ 27 - ʆʣʝʦʛʝʣʴʜʽש ᴅʨʪװʨʣʽ ʤᴇʣʰʝʨʣʝʨʽʥʽש ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץ 

ʪʫʨʘʤʘʩʳʥʳש ʨʅ ʰʘʤʘʩʳʥʘ ᴅʩʝʨʽ 

 

ʂʝʣʪʽʨʽʣʛʝʥ ʤᴅʥʜʝʨʛʝ ץʘʨʘʧ, 3%, 5%, 7%, 10% ʞᴅʥʝ 15% ʦʣʝʦʛʝʣʴʜʽש 

ʤᴇʣʰʝʨʽʥʽש ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳװ ץʣʛʽʣʝʨʽʥʽש ʪʫʨʘʤʘʣʘʨʳʥʳש ʨʅ 

ʰʘʤʘʩʳʥʘ ᴅʩʝʨʽʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. ʆʣʝʦʛʝʣʴʜʽ3% ש-ʜʳץ ʤᴇʣʰʝʨʽʥʜʝ ʨʅ ʤᴅʥʽ 6,02-
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ʛʝ, 5%-ʜʳץ ʤᴇʣʰʝʨʽʥʜʝ ʨʅ ʤᴅʥʽ 6,09-סʘ, 7%-ʜʳץ ʤᴇʣʰʝʨʽʥʜʝ ʨʅ ʤᴅʥʽ 6,18-ʛʝ, 

10%-ʜʳץ ʤᴇʣʰʝʨʽʥʜʝ 6,24-ʢʝ, ʩᴅʡʢʝʩʽʥʰʝ 15%-ʜʳץ ʤᴇʣʰʝʨʽʥʜʝ 6,31-ʛʝ ʪʝש 

ʙʦʣʜʳ. ɿʝʨʪʪʝʫ ʢʝʟʽʥʜʝ ʙʘʡץʘסʘʥʳʤʳʟ, ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳװ ץʣʛʽʣʝʨʽʥʽש 

ʪʫʨʘʤʘʩʳʥʘ ʥʝײסʨʣʳʤ ʦʣʝʦʛʝʣʴʜʽש ʤᴇʣʰʝʨʽʥ ʢᴇʧ ץʦʩץʘʥ ʩʘʡʳʥ ʨʅ ʤᴅʥʽ ʩʽʣʪʽʣʽʢ 

ʦʨʪʘסʘ ʞʘץʳʥʜʘʡ ʙʝʨʝʜʽ. ʗסʥʠ, ʪʫʨʘʤʘʥʳש ʨʅ ʤᴅʥʽ ʩʽʣʪʽʣʽʢ ʦʨʪʘסʘ ʘʨʪץʘʥ ʩʘʡʳʥ 

ʦʥʳש ʩʘץʪʘʣʫ ʤʝʨʟʽʤʽʥʝ ᴅʩʝʨʽʥ ʝʩʢʝʨʫʽʤʽʟ ץʘʞʝʪ. ɹʘץʳʣʘʫ װʣʽʛʽʩʽʥʽש ʪʫʨʘʤʘʩʳʥʳש 

ʨʅ ʤᴅʥʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 7%-ʜʳץ ʞᴅʥʝ 10%-ʜʳץ ʤᴇʣʰʝʨʽʥʜʝ ʩᴅʡʢʝʩʽʥʰʝ 0,01 

ʞᴅʥʝ 0,07 ʤᴅʥʛʝ ʩʽʣʪʽʣʽʢ ʦʨʪʘסʘ ʞʦסʘʨʳ ʙʦʣʜʳ. 7% ʦʣʝʦʛʝʣʴ ץʦʩʳʣסʘʥ 

ʩʳʥʘʤʘʣʘʨʜʳש ʨʅ ʤᴅʥʽ ʙʘץʳʣʘʫ װʣʛʽʩʽʥʝ ʝש ʞʘץʳʥ ʙʦʣʜʳ. 

ɽʪ ᴇʥʽʤʜʝʨʽʥʽײץ שʨʘʤʳʥʘ ץʦʩʳʣסʘʥ ץʦʩʧʘʣʘʨ ʦʥʳץ שʳʰץʳʣʜʳץ ʦʨʪʘʩʳʥʘ 

ʢʝʨʽ ᴅʩʝʨ ʝʪʧʝʩʝ, ʷסʥʠ ʦʣʘʨʜʳש ʩʘץʪʘʣʫ ʤʝʨʟʽʤʽʥʝ ʦש ᴅʩʝʨ ʝʪʽʧ, ʜʘʡʳʥ ᴇʥʽʤʥʽש 

ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥʽש ʞʘץʩʘʨʫʳʥʘ ᴅʢʝʣʝʜʽ. ʂʦʥʩʠʩʪʝʥʮʠʷʩʳ ʤʝʥ 

ʭʠʤʠʷʣʳײץ ץʨʘʤʳ ʞʘʩʘʣסʘʥ ʦʣʝʦʛʝʣʴʛʝ ץײʩʘʩ ץʦʩʧʘʥʳש ʝʪ ᴇʥʽʤʽʥʝ ᴅʩʝʨʽ ʞʘʡʳ 

ʤʳʥʘ ʘʚʪʦʨʣʘʨʜʳש ʟʝʨʪʪʝʫʽʥʝʥ ʜᴅʣʝʣ ײʩʳʥʫסʘ ʙʦʣʘʜʳ. ɸʚʪʦʨʣʘʨ ʰʘʣʬʝʡ ʤʘʡʳʥ 

(ʢʦʥʩʠʩʪʝʥʮʠʷʩʳ ʞʘסʳʥʘʥ ʙʽʟʜʽש ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳײץ ץʨʘʤʳʥʘ ץʦʩץʘʥ 

ʦʣʝʦʛʝʣʴʛʝ ʢʦʥʩʠʩʪʝʥʮʠʷʩʳʥʘ ץײʩʘʩ) ʥʘʪʨʠʡ ʥʠʪʨʠʪʽʥʽש ʘʣʤʘʩʪʳʨʫʰʳʩʳ ʨʝʪʽʥʜʝ 

 ,ץʬʠʟʠʢʘ-ʭʠʤʠʷʣʳ שʪʳץʞʳײʢʦʥʩʠʩʪʝʥʮʠʷʣʳ ʰ ץʘסʨײץ ,ʦʩʳʧץ

ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʩʝʥʩʦʨʣʳץ ʩʘʧʘʩʳʥʘ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʛʝʥ. ʐʘʣʬʝʡ ʤʘʡʳʥ 

(0,00, 0,05 ʞᴅʥʝ 0,10 ʤʣ/ʛ), ʥʘʪʨʠʡ ʥʠʪʨʠʪʽʥʽש (0,75 ʞᴅʥʝ 150 ʤʛ/ʢʛ) ʞᴅʥʝ ʰʦʰץʘ 

ʤʘʡʳʥʳש ᴅʨ ʪװʨʣʽ (15% ʞᴅʥʝ 25%) ץʘʪʳʥʘʩʳʥʜʘסʳ ʩײʡʳץ ʪʫʨʘʤʘסʘ ץʦʩץʘʥ. 

ʅᴅʪʠʞʝʩʽʥʜʝ ʙʘץʳʣʘʫ װʣʛʽʩʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʰײʞʳץʪʳש ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ 

 שʘʥ. ʂʝʨʽʩʽʥʰʝ, ᴇʥʽʤʽʥʽסʘʩʠʝʪʪʝʨʽʥʜʝ (ʨʅ ʞᴅʥʝ ʪ.ʙ.) ʢᴇʧ ᴇʟʛʝʨʽʩʪʝʨ ʙʦʣʤʘץ

ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ, ʪװʩʽ ʤʝʥ ʠʽʩʽ ʞʘץʩʘʨסʘʥʜʳסʳ ʢʝʣʪʽʨʽʣʛʝʥ 

[135]. 

ɾʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץʪʳײץ שʨʘʤʳʥʜʘסʳ ʳʣסʘʣײʩʪʘסʳʰ ץʘʙʽʣʝʪʽʥʝ 

(ʓפױ) ʦʥʳײץ שʨʘʤʳʥʜʘסʳ ʰʠʢʽʟʘʪʘʨʜʳש ʪʽʢʝʣʝʡ ᴅʩʝʨʽ ʙʘʨ. ɾʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ 

ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʽש ʨʝʮʝʧʪʫʨʘʣʘʨʳʥʳש ʢᴇʧʪʝʛʝʥ ʪװʨʣʝʨʽʥʜʝ ʰʦʰץʘʥʳץ שʳʨʪʳʩ 

ʤʘʡʳ ץʦʩʳʣʳʧ ʞʘʪʘʜʳ. ɹײʣ ʘʪʘʣסʘʥ ʰʠʢʽʟʘʪʪʘʨʜʳש ʤʘʡʣʳʣʳסʳ ʞʦסʘʨʳ ʙʦʣʳʧ 

ʩʘʥʘʣʘʜʳ. ʗסʥʠ, ʤʘʡʣʳʣʳסʳ ʞʦסʘʨʳ ʰʠʢʽʟʘʪʪʘʨʜʳש ʳʣסʘʣʜʳ ʙʘʡʣʘʥʳʩʪʳʨסʳʰ 

 ץʞʳײʘʥ ʰסʘʩʠʝʪʪʝʨʽ ʪᴇʤʝʥ ʙʦʣʳʧ ʢʝʣʝʜʽ. ʉʦʣ ʩʝʙʝʧʪʽ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣץ

 .ʳ ʦʩʳʥʜʘ ʜʝʧ ʩʘʥʘʡʤʳʟסʰʳʣʳץʘʨʪʳ שʘʥ ʦʣʝʦʛʝʣʴʜʽסʦʩʳʧ ʦʪʳʨץ ʨʘʤʳʥʘײץ

ɼʘʡʳʥ ᴇʥʽʤʥʽש ʳʣסʘʣ ʙʘʡʣʘʥʳʩʪʳʨסʳʰ ץʘʩʠʝʪʽ ʥʝײסʨʣʳʤ ʞʦסʘʨʳ ʙʦʣʩʘ, 

ʩᴅʡʢʝʩʽʥʰʝ ʦʥʳש ʩʘʣʤʘסʳ, ʰʳסʳʤʳ, ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽ, 

ʢʦʥʩʠʩʪʝʥʮʠʷʩʳʥʳש ʞʘץʩʳ ʙʦʣʫʳ ʜᴅʣʝʣʜʝʥʛʝʥ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

ʉʦʥʳש ʝש ʤʘשʳʟʜʳʩʳ ʙʦʣʳʧ ʪʝʨʤʠʷʣʳץ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ʞᴅʥʝ ʢʝʧʪʽʨʫ װʨʜʽʩʽ 

ʢʝʟʽʥʜʝʛʽ ʜʘʡʳʥ ᴇʥʽʤʥʽש ʩʘʣʤʘסʳʥʳש ʞʦסʘʣʫʳ. 

ʊᴇʤʝʥʜʝʛʽ 28-ʰʽ ʩʫʨʝʪʪʝ 3%, 5%, 7%, 10% ʞᴅʥʝ 15% ʦʣʝʦʛʝʣʴʜʽש 

ʤᴇʣʰʝʨʽʥʽש ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץ ʪʫʨʘʤʘʣʘʨʳʥʳװ שʣʛʽʣʝʨʽʥʽש ʳʣסʘʣ 

ʙʘʡʣʘʥʳʩʪʳʨסʳʰ ץʘʩʠʝʪʽʥʝ ᴅʩʝʨʽʥʽש ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ. 
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ʉʫʨʝʪ 28 ï ʆʣʝʦʛʝʣʴʜʽש ᴅʨʪװʨʣʽ ʤᴇʣʰʝʨʣʝʨʽʥʽש ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץ 

ʪʫʨʘʤʘʩʳʥʳש ʳʣסʘʣ ʙʘʡʣʘʥʳʩʪʳʨסʳʰ ץʘʩʠʝʪʽʥʝ ᴅʩʝʨʽ 

 

3%, 5%, 7%, 10% ʞᴅʥʝ 15% ʦʣʝʦʛʝʣʴʜʽש ʤᴇʣʰʝʨʽʥʽש ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ 

ʰײʞʳץ ʪʫʨʘʤʘʣʘʨʳ װʣʛʽʣʝʨʽʥʽש ʳʣסʘʣ ʙʘʡʣʘʥʳʩʪʳʨסʳʰ ץʘʩʠʝʪʽʥʝ ᴅʩʝʨ ʝʪʫ 

ʜʠʥʘʤʠʢʘʩʳʥ ʪʘʣʜʘʡ ʢʝʣʝ, ʙʘץʳʣʘʫ װʣʛʽʩʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʥʝײסʨʣʳʤ 

ʦʣʝʦʛʝʣʴʜʽש ʤᴇʣʰʝʨʽʥ 3-ʪʝʥ 7%-סʘ ʜʝʡʽʥ ʘʨʪʪʳʨסʘʥ ʩʘʡʳʥ ʪʫʨʘʤʘʥʳש ʳʣסʘʣ 

ʙʘʡʣʘʥʳʩʪʳʨסʳʰ ץʘʩʠʝʪʽ ʘʨʪץʘʥʳʥʘ ʢᴇʟ ʞʝʪʢʽʟʜʽʢ. ʊʫʨʘʤʘ װʣʛʽʣʝʨʽʥʝ 

ʦʣʝʦʛʝʣʴʜʽש ʤᴇʣʰʝʨʽʥʽ3% ש-ʜʘ ʳʣסʘʣ ʙʘʡʣʘʥʳʩʪʳʨסʳʰ ץʘʩʠʝʪʽ 63,55%-סʘ, 

ʩᴅʡʢʝʩʽʥʰʝ ʦʣʝʦʛʝʣʴʜʽ7% ש-ʳʥ ץʦʩץʘʥʜʘ ʝש ʤʘʢʩʠʤʘʣʜʳ ʢᴇʨʩʝʪʢʽʰ 65,33%-ʜʘ 

ʢᴇʨʩʝʪʪʽ. ɹʘץʳʣʘʫ װʣʛʽʩʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʦʣ 2,36%-סʘ ʘʨʪʳץ ʢᴇʨʩʝʪʢʽʰʢʝ 

ʞʝʪʪʽ. 

ɿʝʨʪʪʝʫ 7 (ʞʝʪʽ) ʨʝʪ ץʘʡʪʘʣʘʥʳʧ ʞʘʩʘʣʳʧ, ʦʨʪʘץ ʤᴅʥʽʥ ʪʘʙʫ ʘʨץʳʣʳ 

ʥᴅʪʠʞʝʣʝʨʽʥ ʘʥʳץʪʘʜʳץ. ɾʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץ ʪʫʨʘʤʘʣʘʨʳ װʣʛʽʣʝʨʽʥʝ 

ʦʣʝʦʛʝʣʴʜʽ10% ש-ʳʥ ץʦʩץʘʥʜʘ ʪʫʨʘʤʘʥʳש ʳʣסʘʣ ʙʘʡʣʘʥʳʩʪʳʨסʳʰ ץʘʩʠʝʪʽ ʪᴇʤʝʥ 

ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʪʽ. ʉʦʣ ʢʝʟʜʝ ʙʘץʳʣʘʫ װʣʛʽʩʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʓɹס-1,96% פʘ 

ʞʦסʘʨʳ ʙʦʣʜʳ, ʙʽʨʘץ ʪʫʨʘʤʘסʘ ץʦʩʳʣסʘʥ ʦʣʝʦʛʝʣʴʜʽ7% ש-ʜʳװ ץʣʛʽʩʽʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ 0,4%-סʘ ʪᴇʤʝʥ ʙʦʣʜʳ. 

ɽʪ ᴇʥʽʤʜʝʨʽʥʽײץ שʨʘʤʳʥʘ ץʦʩʳʣסʘʥ ᴇʩʽʤʜʽʢ ʞᴅʥʝ ʞʘʥʫʘʨ ʪʝʢʪʽ ץʦʩʧʘʣʘʨ 

ʦʣʘʨʜʳש ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥʘ (ʨʅ, ʳʣסʘʣ ʙʘʡʣʘʥʳʩʪʳʨסʳʰ ץʘʩʠʝʪʪʝʨʽ 

ʞᴅʥʝ ʪ.ʙ.) ᴅʨ ʪװʨʣʽ ᴅʩʝʨ ʝʪʝʜʽ. פʦʩʳʣסʘʥ ץʦʩʧʘʥʳש ʢʦʥʩʠʩʪʝʥʮʠʷʩʳ, ʤᴇʣʰʝʨʽ, 

 ᴅʩʝʨ ʙʝʨʝʪʽʥʽʥ שʪʘʣʫ ʤʝʨʟʽʤʽʥʝ ʦץʳʤʳʥʘ, ʨʅ ʤᴅʥʽʥʝ, ʩʘסʰʳ שʨʘʤʳ ʦʣʘʨʜʳײץ

ʘʚʪʦʨʣʘʨ ʥʝʛʽʟʜʝʛʝʥ [136]. 

 

ת 3.7  h ʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣʴ ץʦʩʳʣסʘʥ ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳ 

ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʽʥʽש ʤʦʜʝʣʴʜʽ ʪʫʨʘʤʘʩʳʥʳש ʰʝʢʪʽ ʳסʳʩʫ ʢʝʨʥʝʫʽʥ 

ʘʥʳץʪʘʫ 

ʐʝʢʪʽ ʳסʳʩʫ ʢʝʨʥʝʫʽʥ (ʐʓʂ) ʘʥʳץʪʘʫ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʫ װʰʽʥ 

ʪʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץʪʘʨʜʳ 

ʜʘʡʳʥʜʘʫסʘ ʘʨʥʘʣסʘʥ ʪʫʨʘʤʘ װʣʛʽʣʝʨʽ ʘʣʳʥʜʳ. ʊʫʨʘʤʘ װʣʛʽʣʝʨʽ ᴅʨʪװʨʣʽ ʦʣʝʦʛʝʣʴ 
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ʤᴇʣʰʝʨʣʝʨʽʤʝʥ ʝʨʝʢʰʝʣʝʥʜʽ: ʙʘץʳʣʘʫ װʣʛʽʩʽ, 7 ʞᴅʥʝ 10% ʦʣʝʦʛʝʣʴ ץʦʩʳʣסʘʥ 

ʩʳʥʘʤʘ װʣʛʽʣʝʨʽ (ʩʫʨʝʪ 29). 

 

  
 

 
ɹʘץʳʣʘʫ 1 ʩʳʥʘʤʘ 

(7% ʦʣʝʦʛʝʣʴ) 

2 ʩʳʥʘʤʘ 

(10% ʦʣʝʦʛʝʣʴ) 

 

ʉʫʨʝʪ 29 ï ᴄʨʪװʨʣʽ ʦʣʝʦʛʝʣʴ ʤᴇʣʰʝʨʽ ץʦʩʳʣסʘʥ ʪʫʨʘʤʘ װʣʛʽʣʝʨʽ 

 

ʊʫʨʘʤʘʥʳש ʰʝʢʪʽ ʳסʳʩʫ ʢʝʨʥʝʫʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʉʪʨʫʢʪʫʨʦʤʝʪʨ ʉʊ-2 

 .ʨʘʣʳʥʤʝʥ 30, 31 ,32, 33 ʩʫʨʝʪʪʝʨʽʥʜʝ ʢʝʣʪʽʨʽʣʛʝʥ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʘʣʳʥʜʳײץ

 

 
 

ʉʫʨʝʪ 30 ï ᴄʩʝʨ ʝʪʫʰʽ ʢװʰʢʝ ʙʘʡʣʘʥʳʩʪʳ ʪʫʨʘʤʘʥʳש ʜʝʬʦʨʤʘʮʠʷʩʳ  

 

 
 

ʉʫʨʝʪ 31 ï ʂװʰʪʽש ʪʫʨʘʤʘסʘ ᴅʩʝʨ ʝʪʫ ʫʘץʳʪʳ 
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ʉʫʨʝʪ 32 ï ʊʫʨʘʤʘʥʳש ʜʝʬʦʨʤʘʮʠʷסʘ ײʰʳʨʘʫ ʫʘץʳʪʳ 

 

 
 

ʉʫʨʝʪ 33 ï ʂװʰʪʽש ᴅʩʝʨ ʝʪʫ ʫʘץʳʪʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʪʫʨʘʤʘʥʳש ʜʝʬʦʨʤʘʮʠʷ 

ʞʳʣʜʘʤʜʳסʳ 

 

ʊʫʨʘʤʘʥʳש ʧʣʘʩʪʠʢʘʣʳץ ʪײʪץʳʨ ʜʝʥʝʛʝ ʞʘʪʘʜʳ, ʩʦʥʜʳץʪʘʥ ʦʥʳש 

 ʩʳץʤᴅʥʽ ʞʘ שʳʩʫ ʢʝʨʥʝʫʽʥʽסʘʩʠʝʪʪʝʨʽʥ ʰʝʢʪʽ ʳץ ץʨʳʣʳʤʳ ʤʝʥ ʨʝʦʣʦʛʠʷʣʳײץ

ʩʠʧʘʪʪʘʡʜʳ (ʩʫʨʝʪ 34). 
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ʉʫʨʝʪ 34 ï ᴄʨʪװʨʣʽ ʦʣʝʦʛʝʣʴ ʤᴇʣʰʝʨʽ ץʦʩʳʣסʘʥ ʪʫʨʘʤʘʥʳש ʐʓʂ ʢᴇʨʩʝʪʢʽʰʽ 

 

ɻʨʘʬʠʢʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ  ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʙʘץʳʣʘʫ װʣʛʽʣʝʨʽʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʩʳʥʘʤʘ װʣʛʽʣʝʨʽʥʽש ʞײʤʩʘײץ ץʨʳʣʳʤʳʥ ʢᴇʨʩʝʪʝʜʽ. ʉʦʥʳʤʝʥ, 7% 

ʦʣʝʦʛʝʣʴ ץʦʩʳʣסʘʥ ʩʳʥʘʤʘʜʘ ʰʝʢʪʽ ʳסʳʩʫ ʢʝʨʥʝʫʽʥʽש ʦʨʪʘʰʘ ʤᴅʥʽ 206,130 ʇʘ, 

10% ʦʣʝʦʛʝʣʴ ץʦʩʳʣסʘʥ ʩʳʥʘʤʘʜʘ ï 214,974 ʇʘ, ʘʣ ʙʘץʳʣʘʫ װʣʛʽʩʽʥʜʝ 226,349 ʇʘ 

 ʣʛʽʩʽʥʝװ ʳʣʘʫץʘʥ ʩʳʥʘʤʘʜʘ ʙʘסʦʩʳʣץ ʳʩʫ ʢʝʨʥʝʫʽ 7% ʦʣʝʦʛʝʣʴסʨʘʜʳ. ʐʝʢʪʽ ʳײץ

 ʘʥʜʘ 8,844 ʇʘ ʪᴇʤʝʥסʘʨʘץ ʘסʘʥץʦʩץ ʘʥʜʘ 20,219 ʇʘ ʪᴇʤʝʥ, ʘʣ 10% ʦʣʝʦʛʝʣʴסʘʨʘץ

ʙʦʣʜʳ. 

ɹײʣ ʪʝʥʜʝʥʮʠʷʣʘʨ ʩʳʥʘʤʘ װʣʛʽʣʝʨʜʝ ʦʣʝʦʛʝʣʴʜʽץ שʦʩʳʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

ʙʦʣʫʳ ʤװʤʢʽʥ, ᴇʡʪʢʝʥʽ ʦʣ ʞײʤʩʘײץ ץʨʳʣʳʤʜʳ ʪʫʨʘʤʘʥʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʳץʧʘʣ 

ʝʪʝʜʽ. 

 

 ʦʨʳʪʳʥʜʳץ ʰʽʥʰʽ ʙᴇʣʽʤ ʙʦʡʳʥʰʘת

 ʤʘʡ (ᴇʥʽʤʜʝʨʽ ץʞʳײʰ) שᴇʥʽʤʜʝʨʽʥʽ ץʳ ʪʘʤʘסʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʘץʘʟʘפ

 ʨʘʤʳʥʘ ʢʝʰʝʥʜʽ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽײץ ʪʨʘʥʩʠʟʦʤʝʨʣʝʨʽ שʳʣʜʘʨʳʥʳץʳʰץ

ʙʦʡʳʥʰʘ hײʞʳץ ᴇʥʽʤʜʝʨʽʥʽש ʟʝʨʪʪʝʣʛʝʥ ʩʳʥʘʤʘʣʘʨʜʘסʳ ʊʄײץ פʨʘʤʳ ᴇʥʽʤʜʝʛʽ 

ʞʘʣʧʳ ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳʥʘʥ 4,2-ʜʝʥ 12,1% - סʘ ʜʝʡʽʥʛʽ ʘʨʘʣʳץʪʘ ʙʦʣʜʳ. 

 שʪʘʨʳʥʜʘ ᴇʩʽʨʽʣʛʝʥ ʞʘʥʘʫʘʨʣʘʨ ʝʪʪʝʨʽʥʽץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʘʡʤʘץʘʟʘפ

ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳʥʘ ʢʝʰʝʥʜʽ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʣʝʨʽʥʜʝ ʩʠʳʨ ʝʪʽ ʤʝʥ ץʦʡ 

ʝʪʽʥʽש ʩʳʥʘʤʘʣʘʨʜʘ ʊʄפ ʤᴇʣʰʝʨʽ ʝש ʞʦסʘʨʳ ʙʦʣʜʳ. ɾʳʣץʳ ʝʪʽ ʊʄפ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ ʘʜʘʤ ʘסʟʘʩʳʥʘ ʧʘʡʜʘʣʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ɤ-6:ɤ-3 ʤʘʡ 

 ʳץʪʘʡʣʳ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʰʝʛʽʥʜʝ ʙʦʣʜʳ. ɾʳʣשʘʪʳʥʘʩʳ ʦץ שʳʣʜʘʨʳʥʳץʳʰץ

ʝʪʪʝʨʽʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʞʘʡʳʣʳʤ ʞʳʣץʳʩʳ ʝʪʽʥʽײץ שʨʘʤʳʥʜʘ ʊʄפ ʙʦʨʜʘץʳ 

ʞr ʣץʳʩʳʥʘ ץʘʨʘסʘʥʜʘ ʪᴇʤʝʥ ʙʦʣʜʳ. 

çɽʪ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʪʨʘʥʩʤʘʡʣʘʨ ʤᴅʩʝʣʝʩʽè ʘʪʪʳ ᴅʣʝʫʤʝʪʪʽʢ ʩʘʫʘʣʥʘʤʘ 

ʪʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץ ᴇʥʽʤʽʥʝ 

ʪײʪʳʥʫʰʳʣʘʨʜʳש ʩײʨʘʥʳʩʳ ʞʦסʘʨʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. 
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ת  h ʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣʴ ʤᴇʣʰʝʨʽʥʽש ʪʨʘʥʩʤʘʡ ץʳʰץʳʣʜʘʨʳ 

ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʽʥʽש ʤʦʜʝʣʴʜʽ ʪʫʨʘʤʘʩʳʥʳש ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ, 

 ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ (פʨʅ, ʓɹ) ʘʩʠʝʪʪʝʨʽʥʝ ᴅʩʝʨʽʥץ ץʤʝʭʘʥʠʢʘʣʳ ץʨʳʣʳʤʜʳײץ

ʙʽʟ ʢװʥʙʘסʳʩ ʤʘʡʳ, ʤʦʥʦʛʣʠʮʝʨʠʜ ʞᴅʥʝ ʙʘʣʘʫʳʟ ʥʝʛʽʟʽʥʜʝ ʞʘʩʘʣסʘʥ װ  h

ʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣʴ ʘʣʜʳפ .ץʘʞʝʪʪʽ ײץʨʳʣʳʤʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ װʰʽʥ 

ʦʣʝʦʛʝʣʴʜʝʨʛʝ ץʦʩʳʣסʘʥ ʤʦʥʦʛʣʠʮʝʨʠʜ ʧʝʥ ʙʘʣʘʫʳʟʜʳש ʝש ʦשʪʘʡʣʳ ʤᴇʣʰʝʨʽ 

ʩᴅʡʢʝʩʽʥʰʝ 10:5 % ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʽץ שʦʨʳʪʳʥʜʘʩʘ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץ 

ʪʫʨʘʤʘʣʘʨʳ װʣʛʽʣʝʨʽʥʝ ʦʣʝʦʛʝʣʴʜʽ10% ,7% ,5% ,3% ש ʞᴅʥʝ 15% ʤᴇʣʰʝʨʽ 

 ʘʩʠʝʪʪʽ ʟʝʨʪʪʝʣʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝץ ʳʰסʘʣ ʙʘʡʣʘʥʳʩʪʳʨסʦʩʳʣʳʧ, ʨʅ ʤᴅʥʽ ʤʝʥ ʳʣץ

ʨʅ ʤᴅʥʽ ʤʝʥ ʳʣסʘʣ ʙʘʡʣʘʥʳʩʪʳʨסʳʰ ץʘʩʠʝʪʽ װʰʽʥ 7%-ʜʳץ ʦʣʝʦʛʝʣʴʜʽש ʤᴇʣʰʝʨʽ 

ʦשʪʘʡʣʳ ʙʦʣʜʳ. 
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4 ʊʈɸʅʉʄɸʁʃɸʈ ױפʈɸʄʓ ʊᴆʄɽʅɼɽʊɯʃɻɽʅ ɽʊ ᴆʅɯʄɯʅɯר 

ʊɽʍʅʆʃʆɻʀʗʉʓ ʄɽʅ ʈɽʎɽʇʊʋʈɸʉʓʅ ɾɸʉɸʋ 

 

 ʳʣʜʘʨʳץʳʰץ ʪʨʘʥʩʤʘʡ שʰ ʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣʴ ʤᴇʣʰʝʨʽʥʽת 4.1

ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʽʥʽש ʪʝʭʥʦʣʦʛʠʷʩʳ ʤʝʥ ʨʝʮʝʧʪʫʨʘʩʳ 

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʥʝʛʽʟʽʥʜʝ װ  hʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣʴʜ ̔ʧʘʡʜʘʣʘʥʘ 

ʦʪʳʨʳʧ, ײץʨʘʤʳʥʜʘ ʪʨʘʥʩʠʟʦʤʝʨʣʝʨʽ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʽʥ ᴇʥʜʽʨʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳ ᴅʟʽʨʣʝʥʜʽ (ʩʫʨʝʪ 35). ᴄʟʽʨʣʝʥʛʝʥ ʪʝʭʥʦʣʦʛʠʷ ʙʦʡʳʥʰʘ ʞʘʨʪʳʣʘʡ 

ʳʩʪʘʣסʘʥ ʰײʞʳץʪʘʨסʘ ʘʨʥʘʣסʘʥ ʥʝʛʽʟʛʽ ʰʠʢʽʟʘʪʳ - ʩʠʳʨ ʝʪʽ, ʞʳʣץʳ ʝʪʽ, ײץʩ ʝʪʽ 

(ʢʝʩʪʝ - 23). ʆʣʝʦʛʝʣʴʜʝʨ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʪʨʘʥʩʠʟʦʤʝʨʣʝʨʽ ʤʝʥ ץʘʥʳץץʘʥ 

ʤʘʡ ץʳʰץʳʣʜʘʨʳʥ ʘʣʤʘʩʪʳʨʫ װʰʽʥ ץʦʣʜʘʥʳʣʜʳ. 

 

ʂʝʩʪʝ 23 ï ת  hʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣʴ ץʦʩʳʣסʘʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץʪʳש 

ʨʝʮʝʧʪʫʨʘʩʳ 
 

ˉ ʐʠʢʽʟʘʪ ʘʪʘʫʳ 

ɾʘʣʧʳ ײץʨʘʤʳ, % 

ɹʘץʳʣʘʫ 
7 % 

ʦʣʝʦʛʝʣʴ 

10 % 

ʦʣʝʦʛʝʣʴ 

1 ɾʳʣץ  rʝʪʽ, 1 ʩײʨʳʧ 30 30 30 

2 ʉʠʳʨ ʝʪ̔, 1 ʩײʨʳʧ - 30 27 

3 ʉʠʳʨ ʝʪ̔, 1 ʩײʨʳʧ 37 - - 

4 ʊʘʫʳץ ʝʪʽ 30 30  30  

5 ʆʣʝʦʛʝʣʴ 0 7 10 

6 ʂʨʘʭʤʘʣ 3 3 3 

7 ɹʘʨʣʳסʳ: 100 100 100 

8 ɸʩ ʪײʟʳ 1,0 1,0 1,0 

9 ʅʘʪʨʠʡ ʥʠʪʨʠʪʽ 0,008 0,008 0,008 

10 çʊʠʨʦʣʴè ʭʦ hʠʽʩʽ 0,04 0,04 0,04 

11 çɸʣʤʠè ʙʦʷʫʳ 0,5 0,5 0,5 

12 ʅʠʪʨʠʪ ʪײʟʳ 1,0 1,0 1,0 

13 çʌʠʥ ʩʝʨʚʝʣʘʪʳè ʢʝʰʝʥʜʽ ʜᴅʤʜʝʫʽʰʪʝʨʽ 0,13 0,13 0,13 

14 çʂʨʘʢʦʚ ʢʦʤʙʠè ʢʝʰʝʥʜʽ ʜᴅʤʜʝʫʽʰʪʝʨʽ 0,15 0,15 0,15 

15 çʂʨʘʡʥʝʨ ʢʦʤʙʠè ʢʝʰʝʥʜʽ ʜᴅʤʜʝʫʽʰʪʝʨʽ 0,09 0,09 0,09 
  

ʐʠʢʽʟʘʪʪʳ ץʘʙʳʣʜʘʫ ʙʘʨʣʳץ ʦʙʲʝʢʪʽʣʝʨ ʤʝʥ ʤʘʪʝʨʠʘʣʜʘʨ װʰʽʥ ʞװʨʛʽʟʽʣʜʽ: 

ʩʠʳʨ ʝʪʽ, ʞʳʣץʳ ʝʪʽ, ײץʩ ʝʪʽ, ץʦʩʘʣץʳ h ʠʢʽʟʘʪ ʧʝʥ ʪʘסʘʤʜʳץ ʠʥʛʨʝʜʠʝʥʪʪʝʨ װʰʽʥ. 

ʅʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪʪʘʤʘʥʳש ʪʘʣʘʧʪʘʨʳ ʤʝʥ ʨʝʛʣʘʤʝʥʪʪʝʨʽʥʝ ʩᴅʡʢʝʩʪʽʛʽʥ ʢᴇʟʙʝʥ 

ʰʦʣʳʧ ʪʝʢʩʝʨʫ, ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʙʘסʘʣʘʫ ʞװʨʛʽʟʝʜʽ. ʀʥʛʨʝʜʠʝʥʪʪʝʨ ʤʝʥ 

ʤʘʪʝʨʠʘʣʜʘʨʜʳ ץʘʙʳʣʜʘʫ ʢʝʟʽʥʜʝ: ᴇʥʜʽʨʽʣʛʝʥ ʢװʥʽ, ʩʘץʪʘʫ ʤʝʨʟʽʤʽ, ʞʘʧʩʳʨʤʘʜʘ 

ʢᴇʨʩʝʪʽʣʛʝʥ ײץʨʘʤʳ ʞᴅʥʝ ʦʥʳש ʙʦʣʫʳ ʪʝʢʩʝʨʽʣʝʜʽ. 

ɾʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץʪʘʨʜʳ ᴇʥʜʽʨʫʜʽש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʽ 27-

ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ ʩײʣʙʘ ʙʦʡʳʥʰʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 

ɽʪʪʽ ʩװʡʝʢʪʝʥ ʘʞʳʨʘʪʫʜʘʥ ʙײʨʳʥ ʤᴇʨʪʘשʙʘ, ʣʘʩʪʘʥסʘʥ ʞᴅʥʝ ץʘʥʪʘʣʘסʘʥ 

ʞʝʨʣʝʨʽ ʢʝʩʽʣʽʧ ʘʣʳʥʘʜʳ. ɽʪʪʽ ʩװʡʝʢʪʝʥ ʘʞʳʨʘʪʫ ʜᴅʩʪװʨʣʽ ʪװʨʜʝ ץʦʣʤʝʥ ʞװʟʝʛʝ 
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ʘʩʳʨʳʣʘʜʳ - ʙײʣʰʳץʝʪ, ʜᴅʥʝʢʝʨ ʞᴅʥʝ ʤʘʡ ʪʽʥʜʝʨʽ ʩװʡʝʢʪʝʨʜʝʥ ʙᴇʣʽʥʝʜʽ. ᴄʨʽ 

 ʽʨʽʥʝʥ ʘʞʳʨʘʪʫ ʢʝʟʽʥʜʝ ʩʠʳʨ ʝʪʽ ʤʝʥשʽʨʽʥʝʥ ʘʞʳʨʘʪʳʣʘʜʳ. ɽʪʪ ʩʽשʘʨʘʡ ʝʪʪ ʩʽץ

ʞʳʣץʳ ʝʪʽ ᴇʨʝʩʢʝʣ ʜᴅʥʝʢʝʨ ץʘʙʘʪʪʘʨʳʥʘʥ, ʩʽשʽʨʣʝʨʜʝʥ, ʰʝʤʽʨʰʝʢʪʝʨʜʝʥ, 

ʧʣʝʥʢʘʣʘʨʜʘʥ ʙʦʩʘʪʳʣʳʧ, ʢʝʩʝʢʪʝʨʛʝ ʢʝʩʽʣʝʜʽ. ʉʦʜʘʥ ʢʝʡʽʥ ʝʪ ʰʠʢʽʟʘʪʳʥ (ʪײʟʜʘʫ 

 ʳʪʳץʟʜʘʫ ʫʘײʟʜʘʡʜʳ. ʊײʘʪ ʙʦʡʳ ʪסʦʩʧʘʩʳʥ) 2-4 0ʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ, 12 ʩʘץ

ᴇʪʢʝʥʥʝʥ ʢʝʡʽʥ ʪʘʨʪʳʣסʘʥ ʝʪʪʽ ʜʠʘʤʝʪʨʽ Ï = 3-5 ʤʤ ʪʝʩʽʢʪʝʨʽ ʙʘʨ ʪʦʨʤʝʥ 

ʞʘʙʜrץʪʘʣסʘʥ  ײʩʘץʪʘסʳʰʪʘ ײʩʘץʪʘʫ ʘʨץʳʣʳ ʜʘʡʳʥʜʘʡʜʳ. 

ʊʝʭʥʦʣʦʛʠʷʥʳש ʥʝʛʽʟʛʽ ʢʝʟʝשʜʝʨʽʥʽש ʙʽʨʽ - ʪʫʨʘʤʘʥʳ ʘʨʘʣʘʩʪʳʨʫ ʢʝʟʝשʽʥʜʝ 

ʦʣʝʦʛʝʣʴʜʽ 7% ʤᴇʣʰʝʨʽʥʜʝ ʝʥʛʽʟʫ. ʊʫʨʘʤʘʥʳ ʜʘʡʳʥʜʘʫʜʳש ʞʘʣʧʳ ײʟʘץʪʳסʳ 8-10 

ʤʠʥ, ʞʳʣʜʘʤʜʳסʳ 80 ʘʡʥ/ʤʠʥ. ʐײʞʳץ ʙʘʪʦʥʜʘʨʳʥ (L=50 ʤʤ) ʪʫʨʘʤʘʤʝʥ 

ʪʦʣʪʳʨʫ ʞᴅʥʝ ʙʘʪʦʥʜʘʨʜʳ ʙʘʡʣʘʫ. ɹײʣ ʢʝʟʝש ʩʦʥʳʤʝʥ ץʘʪʘʨ ʰײʞʳץ ʙʘʪʦʥʜʘʨʳʥ 

ʪʘʷץʪʘʨסʘ ʽʣʫ ʞᴅʥʝ ʪʘʷץʪʘʨʜʳ ʞʘץʪʘʫʣʘʨסʘ ʽʣʫ ʦʧʝʨʘʮʠʷʣʘʨʳʥ ץʘʤʪʠʜʳ. 

ʊײʥʙʘʣʘʫ 2-4 0ʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ, 6 ʩʘײ סʟʘץʪʳץʪʘ ʞᴅʥʝ ʘʨʥʘʡʳ ʢʘʤʝʨʘʣʘʨʜʘ 85% 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣסʘʣʜʳʣʳץʪʘ  ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ʊײʥʙʘʣʘʫ ʢʝʟʽʥʜʝ ʪʫʨʘʤʘ 

ʙᴇʣʰʝʢʪʝʨʽ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʽʣʝʜʽ, ʪװʩ ʪײʨʘץʪʘʥʜʳʨʫʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ ʨʝʘʢʮʠʷʣʘʨ ʞװʨʝʜʽ, ץʘʙʳץ ʢʝʧʪʽʨʽʣʝʜʽ, ʙײʣ ץʫʳʨʳʣסʘʥʥʘʥ ʢʝʡʽʥ 

ʞʘץʩʳ ʪʘʫʘʨʜʳש ʞʘץʩʳ ʢᴇʨʽʥʽʩʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 
 

 
 

ʉʫʨʝʪ 35 ï ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץ 

ᴇʥʜʽʨʽʩʽʥʽש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʩײʣʙʘʩʳ 
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ʊʝʨʤʠʷʣʳץ ᴇשʜʝʫ. ʐײʞʳץʪʘʨʜʳ ץʫʳʨʫ 90Ñ5 0ʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 60-90 

ʤʠʥʫʪ ʙʦʡʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. פʫʳʨʫ ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʙʘʪʦʥʥʳש 

ʦʨʪʘʩʳʥʜʘסʳ ʪʝʤʧʝʨʘʪʫʨʘ 45Áʉ-ʪʘʥ ʘʩʧʘʫʳ ʢʝʨʝʢ. פʫʳʨסʘʥʥʘʥ ʢʝʡʽʥ ʰײʞʳץʪʘʨ 

ʧʽʩʽʨʫʛʝ ʞʽʙʝʨʽʣʝʜʽ. פʫʳʨʫ ʤʝʥ ʧʽʩʽʨʫ ʘʨʘʩʳʥʜʘסʳ ʘʣʰʘץʪʳ30 ץ ʤʠʥʫʪʪʘʥ ʘʩʧʘʫʳ 

ʢʝʨʝʢ. פʫʳʨʳʣסʘʥ ʙʘʪʦʥʜʘʨ ʙʫʤʝʥ ʥʝʤʝʩʝ ʩʫʜʘ 80Ñ5Áʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 

ᴇʥʽʤʜʝʨʜʽש ʦʨʪʘʩʳʥʜʘסʳ ʪʝʤʧʝʨʘʪʫʨʘ 72ÁC-ץʘ ʞʝʪʢʝʥʰʝ, ʰʘʤʘʤʝʥ 40-80 ʤʠʥʫʪ 

ʧʽʩʽʨʽʣʝʜʽ. ᴄʨʽ ץʘʨʘʡ, ʱײʞʳץ ᴇʥʽʤʽ 22Ñ3ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ, 6-12 ʩʘסʘʪ ʽʰʽʥʜʝ 

ʳʩʪʘʣʘʜʳ. ʉʦʜʘʥ ʢʝʡʽʥ ʰײʞʳץʪʘʨ ʜʳʤץʳʣ ʜʫʰ ʘʩʪʳʥʜʘ 10 ʤʠʥʫʪ ʩʘʣץʳʥʜʘʪʫסʘ 

ʞʽʙʝʨʽʣʝʜʽ, ʩʦʜʘʥ ʢʝʡʽʥ ᴇʥʽʤʜʽ 10-12ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ, ʘʫʘ ʳʣסʘʣʜʳʣʳסʳ 72%, 24 

ʩʘסʘʪ ʽʰʽʥʜʝ, ʢʦʥʜʠʮʠʦʥʝʨʣʝʥʛʝʥ ʙᴇʣʤʝʜʝ ʥʝʤʝʩʝ ʢᴅʜʽʤʛʽ ʩʘʣץʳʥʜʘʪʳʣסʘʥ 

ʙᴇʣʤʝʜʝ ʢʝʧʪʽʨʝʜʽ. 36-ʰʽ ʩʫʨʝʪʪʝ ʜʘʡʳʥʜʘʣסʘʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ 

ʰײʞʳץʪʘʨʜʳװ שʣʛʽʣʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

 
 

ʉʫʨʝʪ 36 ï ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷ ʙʦʡʳʥʰʘ ʞʘʩʘʣסʘʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץ 

ᴇʥʽʤʜʝʨʽ 

 

ɼʘʡʳʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץʪʘʨ ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ-

ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʦʡʳʥʰʘ ʪʝʢʩʝʨʽʣʝʜʽ. ʃʘʩʪʘʥסʘʥ ʞᴅʥʝ ʟʘץʳʤʜʘʣסʘʥ ʙʝʪʽ 

ʙʘʨ ᴇʥʽʤʜʝʨ ץʘʙʳʣʜʘʥʙʘʡʜʳ. ʉʘץʪʘʫ 8-12ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ, 73-75% ʘʫʘ 

ʳʣסʘʣʜʳʣʳסʳʥʜʘ, 10-12 ʢװʥ. 

 

ʊᴇʨʪʽʥʰʽ ʙᴇʣʽʤ ʙʦʡʳʥʰʘ ץʦʨʳʪʳʥʜʳ 

װʞʘʪʳ ʥʝʛʽʟʽʥʜʝ, hײץ ʉ ɾʐʉ 40793097-05-2015ױ  ʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣʴ 

 ʪʝʭʥʦʣʦʛʠʷʩʳ ʤʝʥ שᴇʥʽʤʽʥʽ ץʞʳײʘʥ ʰסʳʣʳ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣץʦʣʜʘʥʫ ʘʨץ

ʨʝʮʝʧʪʫʨʘʩʳ ʞʘʩʘʣʜʳ. 
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5 ʊʈɸʅʉʄɸʁʃɸʈ ױפʈɸʄʓ ʊᴆʄɽʅɼɽʊɯʃɻɽʅ ɽʊ ᴆʅɯʄɼɽʈɯʅɯר 

ʉɸʇɸʉʓʅ ɿɽʈʊʊɽʋ 

 

5.1 ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʜʝʨʽʥʽש 

ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʘʥʳץʪʘʫ 

ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷ ʙʦʡʳʥʰʘ ʞʘʩʘʣסʘʥ ᴇʥʽʤʜʝʨʛʝ ɸʩʪʘʥʘ ץʘʣʘʩʳ 

ʉ.ʉʝʡʬʫʣʣʠʥ ʘʪʳʥʜʘסʳ פʘʟʘץ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש çʊʘʤʘץ ʞᴅʥʝ 

 ʘʡʪʘץ ʝʪ ᴇʥʽʤʜʝʨʽʥ שʪʝʭʥʦʣʦʛʠʷʩʳè ʢʘʬʝʜʨʘʩʳʥʳ שʜʝʫ ᴇʥʜʽʨʽʩʽʥʽשʘʡʪʘ ᴇץ

ᴇשʜʝʫʛʝ ʘʨʥʘʣסʘʥ ʪᴅʞʽʨʠʙʝʣʽʢ-ᴇʥʜʽʨʽʩʪʽʢ ʮʝʭʳʥʜʘ ᴇʪʢʽʟʽʣʛʝʥ ʜᴅʤʩʘʨʘʧʪʘʫ 

ʥᴅʪʠʞʝʣʝʨʽ ʘʣʳʥʜʳ (ʢʝʩʪʝ 24). 

 ʂʦʤʠʩʩʠʷ ײץʨʘʤʳʥʜʘ: çʊʘʤʘץ ʞᴅʥʝ ץʘʡʪʘ ᴇשʜʝʫ ᴇʥʜʽʨʽʩʪʝʨʽʥʽש 

ʪʝʭʥʦʣʦʛʠʷʩʳè ʢʘʬʝʜʨʘʩʳʥʳש ʤʝשʛʝʨʫʰʽʩʽ, ʪ.ס.ʢ. ʂʘʢʠʤʦʚ ʄ.ʄ., ʜʦʮʝʥʪ, ʪ.ס.ʢ. 

ɾʘʢʫʧʦʚʘ ɻ.ʅ., ʜʦʮʝʥʪ, ʪ.ס.ʜ. ʊʫʣʪʘʙʘʝʚʘ ʊ.ʏ., ʧʨʦʬʝʩʩʦʨ ʤ.ʘ., ʪ.ס.ʢ. ɹʘʡʪʫʢʝʥʦʚʘ 

ʐ.ɹ., ʧʨʦʬʝʩʩʦʨ ʤ.ʘ., ʪ.ס.ʢ. ɹʘʡʪʫʢʝʥʦʚʘ ʉ.ɹ., ʘסʘ ʦץʳʪʫʰʳ, ʪ.ס.ʜ. ʄʘʰʘʥʦʚʘ ʅ.ʉ., 

ʘסʘ ʦץʳʪʫʰʳ, ʪ.ס.ʢ. ʂʘʨʜʝʥʦʚ ʉ.ɸ., ʘסʘ ʦץʳʪʫʰʳ, ʪ.ס.ʢ. ʊʦʢʘʝʚ ʉ.ɼ., ʘסʘ ʦץʳʪʫʰʳ, 

PhD ʀʛʝʥʙʘʝʚ ɸ.ʂ., ʘʩʩʠʩʪʝʥʪ, סʳʣʳʤ ʤʘʛʠʩʪʨʽ ʀʩʢʘʢʦʚ ɹ.ʄ., 7ʄ07201-ʊʘʤʘץ 

ᴇʥʽʤʜʝʨʽʥʽש ʪʝʭʥʦʣʦʛʠʷʩʳ ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʳ1 ש-ʰʽ ʢʫʨʩ ʤʘʛʠʩʪʨʘʥʪʳ 

ʉʘʣʳץʦʚʘ ɼ.ɸ., çɽʪ ᴇʥʽʤʜʝʨʽʥ ץʘʡʪʘ ᴇשʜʝʫʛʝ ʘʨʥʘʣסʘʥ ʪᴅʞʽʨʠʙʝʣʽʢ-ᴇʥʜʽʨʽʩʪʽʢ 

ʮʝʭʳè ʪʝʭʥʦʣʦʛʳ ʂʦʞʘʤʩʫʛʠʨʦʚ ʂ.ʄ., çʉװʪ ᴇʥʽʤʜʝʨʽʥ ץʘʡʪʘ ᴇשʜʝʫʛʝ ʘʨʘʣסʘʥ 

ʪᴅʞʽʨʠʙʝʣʽʢ-ᴇʥʜʽʨʽʩʪʽʢ ʮʝʭʳè ʤʝשʛʝʨʫʰʽʩʽ ɸʤʠʨʭʘʥʦʚ ʐ.ɸ. 

 ɼᴅʤʩʘʨʘʧʪʘʫסʘ ʉ. ʉʝʡʬʫʣʣʠʥ ʘʪʳʥʜʘסʳ פʘʟɸʊʋ ʂʝɸפ-ʜʘ ʦʨʳʥʜʘʣסʘʥ 

çɾʘʥʫʘʨʣʘʨ ʞᴅʥʝ ᴇʩʽʤʜʽʢ ʩʠʧʘʪʪʘסʳ ʰʠʢʽʟʘʪ ʥʝʛʽʟʽʥʜʝ ײץʨʘʤʳʥʜʘ ʪʨʘʥʩʤʘʡʣʘʨʳ 

ʘʟ ʞʘשʘ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥ ᴅʟʽʨʣʝʫè ʞʦʙʘʩʳʥ ʦʨʳʥʜʘʫ ʰʝשʙʝʨʽʥʜʝ ᴇʩʽʤʜʽʢ 

ʰʠʢʽʟʘʪʳʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ײץʨʘʤʳʥʜʘ ʪʨʘʥʩʤʘʡʣʘʨʳ ʘʟ ʝʪ ᴇʥʽʤʽʥ ᴇʥʜʽʨʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳ ʙʦʡʳʥʰʘ ᴅʟʽʨʣʝʥʛʝʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץʪʘʨʜʳװ שʣʛʽʣʝʨʽ 

 .ʩʳʥʳʣʜʳײ

 ɾʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץ ʞʘʩʘʫ װʰʽʥ ʩʠʳʨ ʝʪʽ, ʞʳʣץʳ ʝʪʽ ʞᴅʥʝ ײץʩ ʝʪʽ, 

ᴇʩʽʤʜʽʢ ʤʘʡʳ ʤʝʥ ʙʘʣʘʫʳʟסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʦʣʝʦʛʝʣʴ ץʦʣʜʘʥʳʣʜʳ. 

ɾʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץʪʘʨסʘ ʦʣʝʦʛʝʣʴʜʝʨʜʽש ʦשʪʘʡʣʳ ʤᴇʣʰʝʨʽʥ 

ʘʥʳץʪʘʫ װʰʽʥ ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨ ʞʘʩʘʣʜʳ: 

 .ץʞʳײʘʥ ʰסʘʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʣʛʽ ï 7% ʦʣʝʦʛʝʣʤɹʝʥ ʞʘʩʘʣװ 1̄ 

 .ץʞʳײʘʥ ʰסʘʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʣʛʽ ï 10% ʦʣʝʦʛʝʣʤɹʝʥ ʞʘʩʘʣװ 2̄ 

 

ʂʝʩʪʝ 24 ï ɾʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳװ ץʣʛʽʣʝʨʽʥʽש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʥᴅʪʠʞʝʣʝʨʽ. 

 

ʂᴇʨʩʝʪʢʽʰ 

ʘʪʘʫʳ 

ɹʘץʳʣʘʫ װʣʛʽʩʽ 7 % ʦʣʝʦʛʝʣʴ 

 ʣʛʽװ ʘʥ ˉ 1סʦʩʳʣץ

10 % ʦʣʝʦʛʝʣʴ 

 ʣʛʽװ ʘʥ ˉ 2סʦʩʳʣץ

ʉʳʨʪץʳ ʪװʨʽ 4,9 4,9 4,8 

ɼᴅʤʽ  4,8 4,8 4,7 

ʀʽʩʽ  4,8 4,8 4,7 

ʂʦʥʩʠʩʪʝʥʮʠʷʩ r 4,9 4,8 4,7 



81 

 

25 ʢʝʩʪʝʥʽש ʞʘʣסʘʩ  r

 ʩʽ 4,8 4,8 4,8װʪ שʣʛʽʣʝʨʜʽת

ɹᴇʣʛʝʥʜʝʛʽ ʪװʨʽ 4,9 4,7 4,8 

ʐʳʨʳʥʜʳʣʳ4,8 4,8 4,7 ץ 

 

ʆʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʙʘסʘʣʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʙʘʨʣʳװ ץʣʛʽʣʝʨʜʝʛʽ 

ʙᴇʣʽʥʜʽ ʙʽʨʢʝʣʢʽ ײץʨʳʣʳʤʜr , ʪʘʨʪʳʤʜʳ ʢᴇʨʽʥʽʩʢʝ ʠʝ, ʦʣʝʦʛʝʣʴ ᴇʥʽʤʥʽש ʙʘʨʣʳץ 

ʢᴇʣʝʤʽʥʝ ʙʽʨʢʝʣʢʽ ʪʘʨʘʣסʘʥ. תʣʛʽʣʝʨʜʽש ʙᴇʣʽʥʜʽʜʝʛʽ ʪװʩʽʘʣץʳʟʳʣ, ʩײʨ ʜʘץʪʘʨʳ 

ʞʦץ, ʙʘʪʦʥʥʳש ʦʨʪʘʩʳʥʜʘסʳʜʘʡ ץʘʙʳץʪʳש ʞʘʥʳ ʜʘ ʙʽʨʢʝʣʢʽ. ʀʽʩʽ ʞʘסʳʤʜʳ, 

ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץʪʘʨסʘ ʪᴅʥ. ɼᴅʤʽ ʩᴅʣ ᴇʪʢʽʨ, ʦʨʪʘʰʘ ʪײʟʜʳ, ʜᴅʤʜʝʫʽʰʪʝʨ 

ʤʝʥ ʳʩʪʘʣסʘʥ ʭʦʰ ʠʽʩʽ ʙʘʨ, ʙᴇʛʜʝ ʜᴅʤʽ ʤʝʥ ʠʽʩʽ ʞʦץ (ʩʫʨʝʪ 37). 
 

 

 
 

 

ʉʫʨʝʪ 37 ï ɾʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳװ ץʣʛʽʣʝʨʽʥʽש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʥᴅʪʠʞʝʣʝʨʽ 

 

ʆʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʙʘסʘʣʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʙʘʨʣʳװ ץʣʛʽʣʝʨʜʝʛʽ 

ʙᴇʣʽʥʜʽ ʙʽʨʢʝʣʢʽ ײץʨʳʣʳʤʜʳ, ʪʘʨʪʳʤʜʳ ʢᴇʨʽʥʽʩʢʝ ʠʝ, ʦʣʝʦʛʝʣʴ ᴇʥʽʤʥʽש ʙʘʨʣʳץ 

ʢᴇʣʝʤʽʥʝ ʙʽʨʢʝʣʢʽ ʪʘʨʘʣסʘʥ. תʣʛʽʣʝʨʜʽש ʙᴇʣʽʥʜʽʜʝʛʽ ʪװʩʽ ʘʣץʳʟʳʣ, ʩײʨ ʜʘץʪʘʨʳ 

ʞʦץ, ʙʘʪʦʥʥʳש ʦʨʪʘʩʳʥʜʘסʳʜʘʡ ץʘʙʳץʪʳש ʞʘʥʳ ʜʘ ʙʽʨʢʝʣʢʽ. ʀʽʩʽ ʞʘסʳʤʜʳ, 

ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץʪʘʨסʘ ʪᴅʥ. ɼᴅʤʽ ʩᴅʣ ᴇʪʢʽʨ, ʦʨʪʘʰʘ ʪײʟʜʳ, ʜᴅʤʜʝʫʽʰʪʝʨ 

ʤʝʥ ʳʩʪʘʣסʘʥ ʭʦʰ ʠʽʩʽ ʙʘʨ, ʙᴇʛʜʝ ʜᴅʤʽ ʤʝʥ ʠʽʩʽ ʞʦץ. 

 :ʆʈʓʊʓʅɼʓפ

ɹᴇʣʽʥʜʽʜʝʛʽ ʜᴅʤ, ʠʽʩ, ʢʦʥʩʠʩʪʝʥʮʠʷ ʞᴅʥʝ ʪװʨ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ ײʧʘʡ 

ʩʘʥʳ ʙʦʡʳʥʰʘ 7 % ʦʣʝʦʛʝʣ ɹץʦʩʳʣסʘʥ װʣʛʽʛʝ ʘʨʪʳץʰʳʣʳץ ʙʝʨʽʣʜʽ. 

 :ʉʓʅʓʉʊɸʈױ

ʉ. ʉʝʡʬʫʣʣʠʥ ʘʪʳʥʜʘסʳ פʘʟɸʊʋ-ʥʽש çʊʘʤʘץ ʞᴅʥʝ ץʘʡʪʘ ᴇשʜʝʫ 

ᴇʥʜʽʨʽʩʪʝʨʽʥʽש ʪʝʭʥʦʣʦʛʠʷʩʳè ʢʘʬʝʜʨʘʩʳʥʳש ʜʝʛʫʩʪʘʮʠʷʣʳץ ʢʦʤʠʩʩʠʷʩʳ 

ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץʪʘʨʜʳש ʩʘʧʘʩʳʥ ʞʦסʘʨʳ ʙʘסʘʣʘʜʳ ʞᴅʥʝ ʞʘʩʘʣסʘʥ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʫʛʝ ײʩʳʥʘʜʳ. 

5.2 ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʜʝʨʽʥʽש 

ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʘʥʳץʪʘʫ 



82 

 

 ɾʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץʪʘʨʜʳש ʩʘʧʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʘʥʳץʪʘʫ װʰʽʥ 

ʤʝʟʦʬʠʣʴʜʽ ʘʵʨʦʙʪʳ ʞᴅʥʝ ʬʘʢʫʣʴʪʘʪʠʚʪʽ-ʘʥʘʵʨʦʙʪʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨ 

(ʄɸʌɸʥʄ) ʩʘʥʳ ʙʦʡʳʥʰʘ 7% ʞᴅʥʝ 10% ʦʣʝʦʛʝʣʴ ץʦʩʳʣסʘʥ ʜʘʡʳʥ ᴇʥʽʤ 

  75-80% שʣʛʽʣʝʨʽʥ ʦʥ ʪᴇʨʪ ʪᴅʫʣʽʢ ʙʦʡʳ 5-8 Áʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʞᴅʥʝ ʘʫʘʥʳװ

ʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣסʘʣʜʳʣʳסʳʥʜʘ ʩʘץʪʘʫ ʢʝʟʽʥʜʝ ʤʠʢʨʦʬʣʦʨʘ ײץʨʘʤʳʥʳש 

ʜʠʥʘʤʠʢʘʩʳ ʟʝʨʪʪʝʣʜʽ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 25 ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. 

 

ʂʝʩʪʝ 25 ï ɾʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ çɸʛʨʘʨʚʘʨʜè ʰײʞʳץʪʘʨʜʳש ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

ʂᴇʨʩʝʪʢʽʰʪʝʨ E. coli 

ʪʦʙʳʥʳש 

ʙʘʢʪʝʨʠʷʣʘ

ʨʳ 

(ʢʦʣʠʬʦʨʤ

ʘʣʘʨ), 1,0 ʛ 

S.aureus 

  

ʉʫʣʴʬʠʪʨʝ

ʜʫʢʪʠʚʪʽ 

ʢʣʦʩʪʨʠʜʠ

ʷʣʘʨ, 1,0 ʛ 

ʃʠʩʪʝʨʠʷ 

(L.Monocyt

ogenes), 1,0 

ʛ 

ʇʘʪʦʛʝʥʜʽʢ 

ʤʠʢʨʦʦʨʛʘ

ʥʠʟʤʜʝʨ, 

ʩʦʥʳש 

ʽʰʽʥʜʝ 

ʩʘʣʴʤʦʥʝʣ

ʣʘʣʘʨ, 1,0 ʛ 

ʉʳʥʘץ ᴅʜʽʩʽ ʄɽʄʉʊ 

31747-

2012 

ʄɽʄʉʊ 

31746-

2012 

ʄɽʄʉʊ 

29185-

20014 

ʄɽʄʉʊ 

32031-2012 

ʄɽʄʉʊ 

31659-

2012 

ʅʦʨʤʘʣʘʥʘʪ

ʳʥ 

ʢᴇʨʩʝʪʢʽʰ 

ɸʥrץʪʘʣסʘʥ 

ʞʦץ 

ɸʥrץʪʘʣסʘʥ 

ʞʦץ 

ɸʥrץʪʘʣסʘʥ 

ʞʦץ 

ɸʥrץʪʘʣסʘʥ 

ʞʦץ 

ɸʥrץʪʘʣסʘʥ 

ʞʦץ 

ʅᴅʪʠʞʝʣʝʨ 

ɹʘץʳʣʘʫ 

 ʣʛʽʩʽװ

ɸʥrץʪʘʣסʘʥ 

ʞʦץ 

ɸʥrץʪʘʣסʘʥ 

ʞʦץ 

ɸʥrץʪʘʣסʘʥ 

ʞʦץ 

ɸʥrץʪʘʣסʘʥ 

ʞʦץ 

ɸʥrץʪʘʣסʘʥ 

ʞʦץ 

 ʣʛʽװ 1 ˉ

(7% 

ʦʣʝʦʛʝʣʴ) 

ɸʥrץʪʘʣסʘʥ 

ʞʦץ 

ɸʥrץʪʘʣסʘʥ 

ʞʦץ 

ɸʥrץʪʘʣסʘʥ 

ʞʦץ 

ɸʥrץʪʘʣסʘʥ 

ʞʦץ 

ɸʥrץʪʘʣסʘʥ 

ʞʦץ 

 ʣʛʽװ 2 ˉ

(10% 

ʦʣʝʦʛʝʣʴ) 

ɸʥrץʪʘʣסʘʥ 

ʞʦץ 

ɸʥrץʪʘʣסʘʥ 

ʞʦץ 

ɸʥrץʪʘʣסʘʥ 

ʞʦץ 

ɸʥrץʪʘʣסʘʥ 

ʞʦץ 

ɸʥrץʪʘʣסʘʥ 

ʞʦץ 

 

ɾװʨʛʽʟʽʣʛʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʥᴅʪʠʞʝʩʽʥʜʝ 7% ʞᴅʥʝ 10% ʤᴇʣʰʝʨʽʥʜʝ ʦʣʝʦʛʝʣʴ 

 ʘʫʽʧʩʽʟʜʽʛʽʥʝץ שᴇʥʽʤʥʽ ץʞʳײʘʥ ʰסʦʩʳʣʫʳ ʜʘʡʳʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣץ

ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ ʦʥ ʪᴇʨʪ ʪᴅʫʣʽʢ ʙʦʡʳ ʪʝʨʽʩ ᴅʩʝʨ ʝʪʧʝʡʪʽʥʽ 

ʘʥʳץʪʘʣʜʳ. ɾʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץʪʘʨʜʳש ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʘʥʳץʪʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ װʣʛʽʣʝʨʜʽש ʙʘʨʣʳסʳ ʥʦʨʤʘʣʘʥʘʪʳʥ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ʩᴅʡʢʝʩ ʢʝʣʜʽ. 

 

5.3 ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʜʝʨʽʥʽש ʪʘסʘʤʜʳץ, 

ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳײץ ץʥʜʳʣʳסʳʥ ʘʥʳץʪʘʫ 



83 

 

 ɾʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʽש ʙʘץʳʣʘʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ 

 .ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʟʝʨʪʪʝʫ 26-ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ ץʬʠʟʠʢʘ-ʭʠʤʠʷʣʳ שʣʛʽʣʝʨʽʥʽװ

 

ʂʝʩʪʝ 26 ï ɾʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ çɸʛʨʘʨʚʘʨʜè ʰײʞʳץʪʘʨʜʳש ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

ʂᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʘʪʘʫʳ ɹʘץʳʣʘʫ װʣʛʽʩʽ 7% ʦʣʝʦʛʝʣʴ 

 ʘʥ ˉ 1סʦʩʳʣץ

 ʣʛʽװ

10% ʦʣʝʦʛʝʣʴ 

 ʘʥ ˉ 2סʦʩʳʣץ

 ʣʛʽװ

ʓʣסʘʣʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ, 

% 
51,44Ñ0,3 57,48Ñ0,3 52,51Ñ0,2 

ɸץʫʳʟʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ, 

% 
21,01Ñ0,1 21,15Ñ0,2 20,97Ñ0,3 

ʄʘʡʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ, 

% 
24,28Ñ0,2 17,40Ñ0,1 22,51Ñ0,2 

ʂᴇʤʽʨʩʫʣʘʨʜʳש ʤʘʩʩʘʣʳץ 

 % ,ʣʝʩʽװ
2,30Ñ0,3 2,30Ñ0,3 2,30Ñ0,3 

ʂװʣʜʽש ʤʘʩʩʘʣʳװ ץʣʝʩʽ, % 3,27Ñ0,5 3,27Ñ0,5 4,01Ñ0,2 

ʊʘסʘʤʜʳײץ ץʥʜʳʣʳסʳ, 

ʢʢʘʣ 
311,18 249,82 295,09 

 

 ʘʥסʦʩʳʣץ ʘʥ ʥᴅʪʠʞʝʣʝʨʜʝʥ ʦʣʝʦʛʝʣʴʜʝʨ 7% ʞᴅʥʝ 10%סʩʳʥʳʣױ

ʰײʞʳץʪʘʨʜʳװ שʣʛʽʣʝʨʽʥʜʝ ʳʣסʘʣʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽʥʽש ʩᴅʡʢʝʩʽʥʰʝ 10,51% ʞᴅʥʝ 

2,04% ʘʨʪץʘʥʳ, ʘץʫʳʟʜʘʨʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ 7% ʦʣʝʦʛʝʣʴ ץʦʩץʘʥʜʘ 0,66%-סʘ 

ʘʨʪץʘʥʳ ʞᴅʥʝ 10% ʦʣʝʦʛʝʣʴ ץʦʩץʘʥʜʘ 0,19%-סʘ ʘʟʘʡסʘʥʳ ʙʘʡץʘʣʘʜʳ. 

ʂᴇʤʽʨʩʫʣʘʨʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽʥʽש ʤᴇʣʰʝʨʽ ᴇʟʛʝʨʛʝʥ ʞʦץ, ʙʘʨʣʳװ ץʣʛʽʣʝʨʜʝ 

 ,ץʤᴇʣʰʝʨʽ ᴇʟʛʝʨʛʝʥ ʞʦ שʣʝʩʽʥʽװ ץʤʘʩʩʘʣʳ שʣʜʽװʣʛʽʜʝʛʽ ʢװ ʨʘʜʳ. ɹʽʨʽʥʰʽײץ 2,30%

ʝʢʽʥʰʽ װʣʛʽʜʝ 18,45%-סʘ ʘʨʪʘʜʳ. ʆʣʝʦʛʝʣʴʜʝʨʜʽ ץʦʣʜʘʥʫ װʣʛʽʣʝʨʜʝʛʽ ʤʘʡʜʳש 

ʤʘʩʩʘʣʳװ ץʣʝʩʽʥʽײץ שʨʘʤʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʪʽ, ʙʽʨʽʥʰʽ װʣʛʽʜʝ ʤʘʡʜʳש 

ʤʘʩʩʘʣʳװ ץʣʝʩʽ 28,34%-סʘ, ʘʣ ʝʢʽʥʰʽ װʣʛʽʜʝ 7,29%-סʘ ʪᴇʤʝʥʜʝʜʽ. 

ɾʘʩʘʣסʘʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץʪʘʨʜʳש ʪʘסʘʤʜʳײץ ץʥʜʳʣʳסʳ ʙʽʨʽʥʰʽ 

 ʘ ʜʝʡʽʥס-ʣʛʽʜʝ 295,09 ʢʢʘʣװ ʘ ʜʝʡʽʥ, ʝʢʽʥʰʽס-ʣʛʽʜʝ 311,18 ʢʢʘʣ-ʜʘʥ 249,82 ʢʢʘʣװ

ʪᴇʤʝʥʜʝʜʽ. ʄʘʡʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽʥʽש ʪᴇʤʝʥʜʝʫʽ ʦש ʬʘʢʪʦʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, 

ʥᴅʪʠʞʝʩʽʥʜʝ ʜʘʡʳʥ ᴇʥʽʤʥʽש ʢʘʣʦʨʠʷ ʤᴇʣʰʝʨʽ ʪᴇʤʝʥʜʝʡʜʽ. 7% ʦʣʝʦʛʝʣʴʜʽ ʝʥʛʽʟʫ 

ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץ ᴇʥʜʽʨʽʩʽʥʜʝ ʞʘʥʫʘʨ ʤʘʡʳʥ ʘʣʤʘʩʪʳʨʫסʘ ʙʘʣʘʤʘ ʙʦʣʘ 

ʘʣʘʜʳ. ɹײʣ ץʘʥʳץץʘʥ ʤʘʡʜʳש ʤᴇʣʰʝʨʽʥ ʘʟʘʡʪʫסʘ ʞᴅʥʝ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש 

ʧʨʦʬʠʣʽʥ ʞʘץʩʘʨʪʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ʆʩʳʣʘʡʰʘ, ʬʠʟʠʢʘʣʳץ-ʭʠʤʠʷʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʦʡʳʥʰʘ 7% ʦʣʝʦʛʝʣʴ ץʦʩʳʣסʘʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץʪʘʨ ʝש 

 ʣʝʩʽʥ ʘʨʪʪʳʨʫװ שʳʣʜʘʨʳʥʳץʳʰץ ʘʥ ʤʘʡסʧʘץʘʥʳץʪʳ. ʇʦʣʠץʦʣʘʡʣʳ ʙʦʣʳʧ ʰʳץ

ʘʨץʳʣʳ ʤʘʡ ץʘʥʳץʪʳʣʳסʳʥʳש ʪᴇʤʝʥʜʝʫʽ ʞᴅʥʝ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʧʨʦʬʠʣʽʥʽש 

ʞʘץʩʘʨʫʳ ʙʘʡץʘʣʜʳ. 
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5.4 ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʜʝʨʽʥʽש ʤʘʡ 

 ʨʘʤʳʥ ʟʝʨʪʪʝʫײץ ʳʣʜʘʨץʳʰץ

ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʫ ʽʩ ʞװʟʽʥʜʝ ʰײʞʳץ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʪʨʘʥʤʘʡʣʘʨ 

 % ʩʘʪʳʥʜʘ 7ץʪʘʫ ʤʘץʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʽʥ ʘʥʳװʪʳ ʪᴇʤʝʥʜʝʪʫʛʝ ʤץʘʥʰʘʣʳץ ʨʘʤʳʥײץ

ʞᴅʥʝ 10 % ʦʣʝʦʛʝʣʴ ץʦʩʳʣסʘʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץʪʘʨʞʳש ʩʳʥʘʤʘ 

 שʳʣʜʘʨ ʞᴅʥʝ ʦʣʘʨʜʳץʳʰץ ʣʛʽʣʝʨʽʤʝʥ ʞʘʣʧʳ ʤʘʡװ ʳʣʘʫץʣʛʽʣʝʨʽ ʙʘװ

ʪʨʘʥʩʠʟʦʤʝʨʣʝʨʽ ײץʨʘʤʳ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʣʽʧ ʪʘʣʜʘʥʜʳ (ʢʝʩʪʝ 27). 

 

ʂʝʩʪʝ 27 ï ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ çɸʛʨʘʨʚʘʨʜè ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ 

ʰײʞʳץʪʘʨʜʳש ʤʘʡ ʢʳʰץʳʣʜʘʨ ײץʨʘʤʳ 

 

ʄʘʡ ץʳʰץʳʣʜʘʨ 

ʪװʨʽ
 

ɹʘץʳʣʘʫ 
7% ʦʣʝʦʛʝʣʴ 

 ʣʛʽװ ʘʥ ˉ 1סʦʩʳʣץ

10% ʦʣʝʦʛʝʣʴ 

 ʣʛʽװ ʘʥ ˉ 2סʦʩʳʣץ

ʞʘʣʧʳ ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳʥʘʥ % 

 39,674Ñ1,984 26,019Ñ1,301 24,414Ñ1,221 פʄפ ×

× ʄפʄ41,979 פÑ2,099 38,447Ñ1,692 29,975Ñ1,499 

× ʇפʄ18,347 פÑ0,917 35,534Ñ1,777 45,611Ñ2,281 

ʇפʄפ/פʄ1,86 1,36 0,46 פ 

× ʊʄ4,312 פÑ0,124 2,561Ñ0,065 2,29Ñ0,031 

 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩᴅʡʢʝʩ ʙʘץʳʣʘʫ װʣʛʽʩʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʤʘʡ 

 ʘ, ʘʣ 10ס-ʣʛʽʜʝ 40,6%װ ʘʥסʦʩʳʣץ ʪʨʘʥʩʠʟʦʤʝʨʣʝʨʽ 7 % ʦʣʝʦʛʝʣʴ שʳʣʜʘʨʳʥʳץʳʰץ

% ʦʣʝʦʛʝʣʴ ץʦʩʳʣסʘʥ װʣʛʽʜʝ 46,87 %-סʘ ʪᴇʤʝʥʛʝʜʝʥʽʥ ʘʥʳץʪʘʜʳץ. ʉʦʥʳʤʝʥ ץʘʪʘʨ 

ʘʜʘʤ ʘסʟʘʩʳʥʘ ʧʘʡʜʘʣʳ ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨ ʤᴇʣʰʝʨʽ 7 % ʦʣʝʦʛʝʣʴ 

 ʘס-% ʣʛʽʜʝ 26,63װ ʘʥסʦʩʳʣץ ʘ, ʘʣ 10 % ʦʣʝʦʛʝʣʴס-% ʣʛʽʜʝ 20,26װ ʘʥסʦʩʳʣץ

ʞʦסʘʨʣʘʡʪʳʥʳ ʙʝʣʛʽʣʽ ʙʦʣʜʳ. ɸʣ ץʘʥʳץץʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨ ײץʨʘʤʳ ʙʘץʳʣʘʫ 

 ʘ, ʘʣ 10 % ʦʣʝʦʛʝʣʴס-% ʣʛʽʜʝ 7,01װ ʘʥסʦʩʳʣץ ʘʥʜʘ 7 % ʦʣʝʦʛʝʣʴסʘʨʘץ ʣʛʽʩʽʥʝװ

 .ʘ ʘʟʘʡʜʳס-% ʣʛʽʜʝ 10,00װ ʘʥסʦʩʳʣץ

ɹײʣ ʥᴅʪʠʞʝʣʝʨʛʝ ʩײʡʝʥʝ ʦʪʳʨʳʧ ʰײʞʳץ ᴇʥʽʤʽʥʝ ץʦʩʳʣסʘʥ ʦʣʝʦʛʝʣʴ 

ᴇʥʽʤʜʝʛʽ ʪʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳʥ ʪᴇʤʝʥʜʝʪʽʧ, ʞʘʣʧʳ ʤʘʡ ץʳʰץʳʣʜʘʨ ʧʨʦʬʠʣʽʥ 

ʞʘץʩʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʜʝʧ ץʦʨʳʪʳʥʜʳʣʘʫסʘ ʙʦʣʘʜʳ. 

 

5.5 ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʜʝʨʽʥʽש 

ʤʠʢʨʦʢײʨʳʣʳʤʳʥ ʟʝʨʪʪʝʫ 

ɾʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץʪʳש ʨʝʮʝʧʪʫʨʘʩʳʥʘ װʰ ʢʦʤʧʦʥʝʥʪʪʽ 

ʦʣʝʦʛʝʣʴʜʽ7 ש % ʞᴅʥʝ 10 % ʤᴇʣʰʝʨʽʥʜʝ ץʦʩʳʣʫʳʤʝʥ ʞʘʩʘʣסʘʥ ʞʘʨʪʳʣʘʡ 

ʳʩʪʘʣסʘʥ ʰײʞʳץ ᴇʥʽʤʜʝʨʜʽש ʢʝʩʽʥʜʽʜʝʛʽ ʢᴇʨʽʥʽʩʪʝʨʽ ʤʠʢʨʦʩʢʦʧ ʘʨץʳʣʳ 

 .ʣʢʝʡʪʽʣʽʧ ʪʘʣʜʘʥʜʳ (ʩʫʨʝʪ 38)װ

 



85 

 

          
 ɹʘץʳʣʘʫ װʣʛʽʩʽ (100 ʝʩʝ ʞʘץʳʥʜʘʪʫ)             ɹʘץʳʣʘʫ װʣʛʽʩʽ (100 ʝʩʝ ʞʘץʳʥʜʘʪʫ) 
 

             

7% ʦʣʝʦʛʝʣʴ ץʦʩʳʣסʘʥ װʣʛʽ 

(100 ʝʩʝ ʞʘץʳʥʜʘʪʫ) 

 7% ʦʣʝʦʛʝʣʴ ץʦʩʳʣסʘʥ װʣʛʽ 

(100 ʝʩʝ ʞʘץʳʥʜʘʪʫ) 
   

          
10 % ʦʣʝʦʛʝʣʴ ץʦʩʳʣסʘʥ װʣʛʽ 

(100 ʝʩʝ ʞʘץʳʥʜʘʪʫ) 

 10 % ʦʣʝʦʛʝʣʴ ץʦʩʳʣסʘʥ װʣʛʽ 

(100 ʝʩʝ ʞʘץʳʥʜʘʪʫ) 

 

ʉʫʨʝʪ 38 ï ʆʣʝʦʛʝʣʴ ץʦʩʳʣסʘʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץ ᴇʥʽʤ ʢʝʩʽʥʜʽʩʽʥʽש 

ʤʠʢʨʦײץʨʳʣʳʤʜʳץ ʟʝʨʪʪʝʫ 

 

ʉʳʥʘʤʘʣʘʨʜʳש ʢʝʩʽʥʜʽʜʝʛʽ ʢᴇʨʽʥʽʩʽ 100 ʞᴅʥʝ 200 ʝʩʝʛʝ ʜʝʡʽʥ װʣʢʝʡʪʽʣʛʝʥ 

ʩʫʨʝʪʪʝʨʽʥʝ ʥʘʟʘʨ ʘʫʜʘʨʩʘץ, ʦʣʝʦʛʝʣʴʜʽש ᴇʥʽʤʛʝ ץʦʩʫ ʤᴇʣʰʝʨʽʥ ʢᴇʙʝʡʪʢʝʥ ʩʘʡʳʥ 

ʰײʞʳץʪʳײץ שʨʳʣʳʤʜʳץ ʙʽʨʢʝʣʽʢʪʽʛʽ ʪᴇʤʝʥʜʝʡʜʽ. 10% ʦʣʝʦʛʝʣʴ ץʦʩʳʣסʘʥ 

ʰײʞʳץץʘ ץʘʨʘסʘʥʜʘ 7% ʦʣʝʦʛʝʣ ̔ʙʘʨ ʰײʞʳץʪʳש ʢײʨʳʣʳʤʳ ʙʘץʳʣʘʫ װʣʛʽʩʽʥʝ 

ʞʘץʳʥ ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ʠʝ ʙʦʣʜʳ. 
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5.6 ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʜʝʨʽ ᴇʥʜʽʨʽʩʽʥʽש 

ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽʥ ʝʩʝʧʪʝʫ 

ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷ ʙʦʡʳʥʰʘ ʞʘʩʘʣסʘʥ ᴇʥʽʤʥʽש ᴇʟʽʥʜʽʢ ײץʥʳ ᴇʥʜʽʨʽʩʪʝ ʙʘʨ 

ᴇʥʽʤʜʝʨʛʝ ץʘʨʘסʘʥʜʘ ʪᴇʤʝʥ ʙʦʣʫʳ ᴇʥʜʽʨʽʩ ʢᴅʩʽʧʦʨʳʥʜʘʨʳ װʰʽʥ ʤʘשʳʟʜʳ 

ʢᴇʨʩʝʪʢʽʰ ʙʦʣʳʧ ʢʝʣʝʜʽ. ᴆʥʽʤʥʽש ᴇʟʽʥʜʽʢ ײץʥʳ ʢᴇʨʩʝʪʢʽʰʽ ʘʨץʳʣʳ ᴇʥʽʤʥʽש 

ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʰײʞʳץ ᴇʥʽʤʽʥʽ100 ש ʢʛ ᴇʥʜʽʨʽʩʪʽʢ 

 ʘʥ ʞʘʣʧʳסʤʩʘʣײʢᴇʨʩʝʪʢʽʰʽ, ʦʣ ᴅʨʙʽʨ ᴇʥʽʤʛʝ ʞ ץʞʠʳʥʪʳ שʳʥʳʥʳסʥʳ ʰʳײץ

ʰʳסʳʥ ʩʦʤʘʩʳʥ ᴇʥʽʤ ʢᴇʣʝʤʽʥʝ ʙᴇʣʫ ʘʨץʳʣʳ ʘʥʳץʪʘʣʜʳ. 

ᴆʟʽʥʜʽʢ ײץʥסʘ ʥʝʛʽʟʛʽ ʞᴅʥʝ ץʦʩʘʣץʳ ʰʠʢʽʟʘʪ ʰʳסʳʥʜʘʨʳ, ץʦʩʘʣץʳ 

ʤʘʪʝʨʠʘʣʜʘʨ, ʪʝʭʥʦʣʦʛʠʷʣʳץ ץʘʞʝʪʪʽʣʽʢʪʝʨʛʝ ʘʨʥʘʣסʘʥ ʵʥʝʨʛʠʷ ʰʳסʳʥʜʘʨʳ, 

ᴇʥʜʽʨʽʩʪʽʢ ʞײʤʳʩʰʳʣʘʨʜʳש ʞʘʣʘץʳʩʳ ʞᴅʥʝ ʙʘʩץʘ ʰʳסʳʥʜʘʨ ʢʽʨʝʜʽ.  

ɽʪ ᴇʥʽʤʜʝʨʽʥʽש ᴇʟʽʥʜʽʢ ײץʥʳ çᴆʥʜʽʨʽʩʪʽʢ ᴇʟʽʥʜʽʢ ײץʥ ʞᴅʥʝ ᴇʥʽʤʜʽ ʩʘʪʫè 

ᴅʜʽʩʪʝʤʝʣʽʢ ʥײʩץʘʫʳʥ ʥʝʛʽʟʛʝ ʘʣʫʤʝʥ ʝʩʝʧʪʝʣʜʽ. ʅʝʛʽʟʛʽ ʤʘʪʝʨʠʘʣ ʤʝʥ ʥʝʛʽʟʛʽ 

ʰʠʢʽʟʘʪ ײץʥʳ (פʥ.ʤ.ʰ.) ʢʝʣʝʩʽ ʬʦʨʤʫʣʘסʘ ʩᴅʡʢʝ ʘʥʳץʪʘʣʜʳ: 

 

ʥ.ʤ.ʰ. = ʅhפ    ʥ Ŀ ɹ              (12) 

 

ʤײʥʜʘ: 

ʅh  - 100 ʢʛ ᴇʥʽʤʽʥʝ ʘʨʥʘʣסʘʥ ʰʠʢʽʟʘʪʪʳש ʰʳסʳʩ ʥʦʨʤʘʩʳ, ʢʛ; 

ɹ - 100 ʢʛ ᴇʥʽʤ ʰʳסʘʨʫ װʰʽʥ ʘʨʥʘʣסʘʥ ʥʝʛʽʟʛʽ ʤʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ʰʠʢʽʟʘʪ 

ʙʘסʘʩʳ, ʪʝשʛʝ. 

ʂʝʣʝʩʽ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ץʦʩʘʣץʳ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʰʳסʳʥʳ ʝʩʝʧʪʝʣʝʜʽ: 

 

       ʄץ = ʅh Ŀ ɹ             (13) 

 

ʅh  - 1 ʪʦʥʥʘ ᴇʥʽʤʛʝ ץʦʩʘʣץʳ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʰʳסʳʩ ʥʦʨʤʘʣʘʨʳ, ʢʛ; 

ɹ - 1 ʪʦʥʥʘ ᴇʥʽʤʜʽ ʰʳסʘʨʫסʘ ʘʨʥʘʣסʘʥ ץʦʩʘʣץʳ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʙʘסʘʩʳ, 

ʪʝשʛʝ. 

ʅʝʛʽʟʛʽ ʞᴅʥʝ ץʦʩʘʣץʳ ʰʠʢʽʟʘʪ ʰʳסʳʥʜʘʨ r28-ʰ ̔ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. 

ʐײʞʳץ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʛʝ ץʘʞʝʪʪʽ ʰʠʢʽʟʘʪʪʘʨʜʳש ᴇʥʜʽʨʽʩʪʽʢ ʢᴇʣʝʤʜʝ  

ʢᴇʪʝʨʤʝ ʙʘסʘʣʘʨʳʤʝʥ https://flagma.kz,  https://www.optoviki.kz, https://satu.kz, 

https://www.olx.kz ʩʘʡʪʪʘʨʳʥʜʘסʳ ʩʘʪʫʰʳʣʘʨʜʳש ʞʘʨʠʷʣʘʥʳʤʜʘʨʳ ʙʦʡʳʥʰʘ 

 :ʘʥסʘʨʘʩʪʳʨʳʣʳʧ ʦʨʪʘʰʘ ʘʣʳʥץ

- ʞʳʣץʳ ʝʪʽ, 1 ʩײʨʳʧ - 2 000, 2 300, 2 700 ʪʥʛ/ʢʛ (ʦʨʪʘʰʘ ï 2 333 ʪʥʛ/ʢʛ); 

- ʩʠʳʨ ʝʪʽ, 1 ʩײʨʳʧ - 1890, 2 000, 2 290 ʪʥʛ/ʢʛ (ʦʨʪʘʰʘ ï 2 060 ʪʥʛ/ʢʛ); 

- ʩʠʳʨ ʝʪʽ, 2 ʩײʨʳʧ - 1 750, 2 000, 2 100 ʪʥʛ/ʢʛ (ʦʨʪʘʰʘ ï 1 950 ʪʥʛ/ʢʛ); 

- ʪʘʫʳץ ʝʪʽ - 1 500, 1 590, 1 700 ʪʥʛ/ʢʛ (ʦʨʪʘʰʘ ï 1 596 ʪʥʛ/ʢʛ); 

- ʢʨʘʭʤʘʣ - 300, 430, 560 ʪʥʛ/ʢʛ (ʦʨʪʘʰʘ ï 430 ʪʥʛ/ʢʛ); 

- ʢװʥʙʘסʳʩ ʤʘʡʳ - 419, 490, 660 ʪʥʛ/ʣʠʪʨ (ʦʨʪʘʰʘ ï 523 ʪʥʛ/ʣʠʪʨ); 

- ʤʦʥʦʛʣʠʮʝʨʠʜ ʰʠʢʽʟʘʪ - 540, 564, 681, 1234 ʪʥʛ/ʢʛ (ʦʨʪʘʰʘ ï 754 ʪʥʛ/ʢʛ); 

- ʘʨʘ ʙʘʣʘʫʳʟʳ - 1 700, 3 500, 5 000 ʪʥʛ/ʢʛ (ʦʨʪʘʰʘ ï 3 400 ʪʥʛ/ʢʛ); 

- ʘʩ ʪײʟʳ - 50, 52, 110 (ʦʨʪʘʰʘ ï 71 ʪʥʛ/ʢʛ); 

https://flagma.kz/
https://www.optoviki.kz/
https://satu.kz/
https://www.olx.kz/
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- ʥʘʪʨʠʡ ʥʠʪʨʠʪʽ - 420, 500, 650 ʪʥʛ/ʢʛ (ʦʨʪʘʰʘ ï 523 ʪʥʛ/ʢʛ); 

- ʜᴅʤʜʝʫʽʰʪʝʨ - 1 000, 1 500, 1 660 (ʦʨʪʘʰʘ ï 1 387 ʪʥʛ/ʢʛ); 

 

ʂʝʩʪʝ 28 ï ɼʘʡʳʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץ ᴇʥʽʤʛʝ ʞײʤʩʘʣʘʪʳʥ ʝʛʽʟʛʽ ʞᴅʥʝ 

 ʘʣʘʨʳסʳ ʰʠʢʽʟʘʪ ʙʘץʦʩʘʣץ

 

 ̄ ʐʠʢʽʟʘʪ ʘʪʘʫʳ 
100 ʢʛ ᴇʥʽʤʛʝ ʰʠʢʽʟʘʪ ʙʘסʘʣʘʨʳ, ʪʝשʛʝ 

ɹʘץʳʣʘʫ ʉʳʥʘʤʘ 

ʅʝʛʽʟʛʽ ʰʠʢʽʟʘʪ, 100 ʢʛ 

1 ɾʳʣץ  rʝʪʽ 1 ʩײʨʳʧ 69 990 69 990 

2 ʉʠʳʨ ʝʪʽ, 1 ʩײʨʳʧ - 61 800 

3 ʉʠʳʨ ʝʪʽ, 2 ʩײʨʳʧ 72 220 - 

4 ʊʘʫʳץ ʝʪʽ 47 880 47 880 

5 ʂʨʘʭʤʘʣ 1 290 1 290 

6 ʆʣʝʦʛʝʣʴ - 4 832,8  

 ʳ ʰʠʢʽʟʘʪʪʘʨץʦʩʘʣפ

7 ɸʩ ʪײʟʳ 71 71 

8 ʅʘʪʨʠʡ ʥʠʪʨʠʪʽ 4,2 4,2 

9 çʊʠʨʦʣʴè ʭʦ hʠ̔ ʩʽ 55,48 55,48 

10 çɸʣʴʤʠè ʙʦʷʫʳ 693,5 693,5 

11 ʅʠʪʨʠʪ ʪײʟʳ 600 600 

12 çʌʠʥ ʩʝʨʚʝʣʘʪʳè ʢʝʰʝʥʜʽ 

ʜᴅʤʜʝʫʽʰʪʝʨʽ 
180,31 180,31 

13 çʂʨʘʢʦʚ ʢʦʤʙʠè ʢʝʰʝʥʜʽ 

ʜᴅʤʜʝʫʽʰʪʝʨʽ 
208,05 208,05 

14 çʂʨʘʡʥʝʨ ʢʦʤʙʠè ʢʝʰʝʥʜʽ 

ʜᴅʤʜʝʫʽʰʪʝʨʽ 
124,83 124,83 

 ɹʘʨʣʳץ ʰʠʢʽʟʘʪʪʘʨ 197 317 187 730 

 1 ʢʛ ʜʘʡʳʥ ᴇʥʽʤʛʝ ʰʠʢʽʟʘʪ ʙʘסʘʩʳ 1 973,17 ~ 1974 1 877,30 ~ 1 878 

 

ɹʘץʳʣʘʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʥʽ ᴇʥʜʽʨʫʜʝʛʽ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʦʧʝʨʘʮʠʷʣʘʨ 

ʙʽʨʜʝʡ ʨʝʞʠʤʜʝʨʜʝ, ʞʘסʜʘʡʣʘʨʜʘ ʞᴅʥʝ ʙʽʨʜʝʡ ײץʨʘʣ-ʞʘʙʜʳץʪʘʨ ץʦʣʜʘʥʫ ʘʨץʳʣʳ 

ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. 

ɼʘʡʳʥ ᴇʥʽʤʛʝ ʞײʤʩʘʣʘʪʳʥ ʝʛʽʟʛʽ ʞᴅʥʝ ץʦʩʘʣץʳ ʰʠʢʽʟʘʪ ʙʘסʘʣʘʨʳ ʙʦʡʳʥʰʘ 

ᴇʥʜʽʨʽʩʪʽʢ ʰʳסʳʥʜʘʨʳʥ ץʦʩʘ ʝʩʝʧʪʝʫʤʝʥ ʙʘץʳʣʘʫ ʤʝʥ ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʽʥ̔ש 

ʢʘʣʴʢʫʣʷʮʠʷʩʳ ʞװʨʛʽʟʽʣʜʽ (ʢʝʩʪʝ 29). 

 

ʂʝʩʪʝ 29 ï ɾʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץ ᴇʥʽʤʽʥʽש ʙʘץʳʣʘʫ ʤʝʥ ʪᴅʞʽʨʠʙʝʣʽʢ 

 ʢʘʣʴʢʫʣʷʮʠʷʩʳ שʣʛʽʣʝʨʽʥ̔װ

 

 ̄ ʐʳסʳʥʜʘʨ ʪװʨʣʝʨʽ ɽʩʝʧʪʝʫ 

ʬʦʨʤʫʣʘʩʳ 

ɹʘץʳʣʘʫ 

 ʛʝשʣʛʽʩʽ, ʪʝװ

ʉʳʥʘʤʘ 

 ʛʝשʣʛʽʩʽ, ʪʝװ
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29 ʢʝʩʪʝʥʽש ʞʘʣסʘʩʳ 

1 ʅʝʛʽʟʛʽ ʰʠʢʽʟʘʪ ʧʝʥ 

ʤʘʪʝʨʠʘʣʜʘʨ 

28-ʰʽ ʢʝʩʪʝʜʝʥ 197 317 187 730 

2 ʊʘʩʳʤʘʣʜʘʫ 

ʰʳסʳʥʜʘʨʳ 

ʊ.1-ʜʝʥ 0,5% 987 939 

 ʳ ʤʘʪʝʨʠʘʣʜʘʨ ʊ.1-ʜʝʥ 2% 3 946 3 755ץʦʩʘʣפ 3

4 ʕʥʝʨʛʠʷ ʤʝʥ ʞʳʣʫ ʊ.1-ʜʝʥ 3% 5 920 5 632 

5 ɽשʙʝʢ ʘץʳ - ʥʝʛʽʟʛʽ ʝʪ ᴇʥʽʤʽʥʽש 

ʙʘסʘʩʳʥʘʥ 

5%*100ʢʛ-סʘ 

9 900 9 400 

6 ɽשʙʝʢ ʘץʳ - ץʦʩʳʤʰʘ ʊ.5-ʪʝʥ 20% 1 980 1 880 

7 ɽשʙʝʢ ʘץʳ ץʦʨʳʥʘʥ 

ʘʫʜʘʨʳʤʜʘʨ 

(ʊ.5+ʊ.6)-ʜʘʥ 

26% 

3 089 2 933 

 ʳʥʜʘʨ ʊ.5-ʪʝʥ 80% 7 920 7 520סʩʪʝʤʝ ʰʳת 8

9 ᴆʥʜʽʨʽʩʪʝʛʽ ᴇʟʽʥʜʽʢ 

 ʥʳײץ

ʊ.1-ʜʝʥ ʊ.8-

ʜʝʡʽʥ ʩʦʤʤʘ 

231 059 

 

219 789 

 

10 ʄʝʨʟʽʤʜʽ ʰʳסʳʥʜʘʨ ʊ.5-ʪʝʥ 120% 11 880 11 280 

11 ʊʦʣʳץ ᴇʟʽʥʜʽʢ ײץʥʳ ʊ.9+ʊ.10 242 939 231 069 

 

ɽʪ ᴇʥʽʤʜʝʨʜʽש ʙʘץʳʣʘʫ װʣʛʽʩʽʥ ᴇʥʜʽʨʫʛʝ 242 939 ʪʝשʛʝ ʘʣ ʪᴅʞʽʨʠʙʝʣʽʢ 

 ʪʠʽʤʜʽʣʽʛʽ ץʤʩʘʣʘʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʵʢʦʥʦʤʠʢʘʣʳײʛʝ ʞשʣʛʽʩʽʥ ᴇʥʜʽʨʫʛʝ 231 069 ʪʝװ

 .ʨʘʜʳײץ % 5

 

ɹʝʩ̔ʥʰʽ ʙᴇʣʽʤ ʙʦʡʳʥʰʘ ץʦʨʳʪʳʥʜʳ 

ɾʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳװ ץʣʛʽʣʝʨʽʥʽש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

ʙʦʡʳʥʰʘ 7% ʦʣʝʦʛʝʣʴ ץʦʩʳʣסʘʥ ʩʳʥʘʤʘ װʣʛʽʛʝ ʘʨʪʳץʰʳʣʳץ ʙʝʨʽʣʜʽ. 

ʆʥ ʪᴇʨʪ ʪᴅʫʣʽʢ ʙʦʡʳ ʩʘץʪʘʣסʘʥ ʪʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ 

ᴇʥʽʤʜʝʨʽʥʽש ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʥʦʨʤʘʣʘʨסʘ ʩᴅʡʢʝʩ ʙʦʣʜʳ. 

 שʘʣʜʳסʣr שʪʘʨʜʳץʞʳײʘʥ ʰסʦʩʳʣץ ʘʥʜʘ 7% ʦʣʝʦʛʝʣʴסʘʨʘץ ʘס-% 10

ʤʘʩʩʘʣʳװ ץʣʝʩʽ, ʘץʫʳʟʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩʽ ʞᴅʥʝ ʤʘʡʜʳש ʤʘʩʩʘʣʳװ ץʣʝʩ ̔

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ ץʦʣʘʡʣʳ ʙʦʣʜʳ. 

ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʫ ʘʨץʳʣʳ 100 ʢʛ ʜʘʡʳʥ ᴇʥʽʤ ʰʳסʘʨʫ 

ʰʳסʳʥʜʘʨʜʳ ʙʘץʳʣʘʫ װʣʛʽʜʝʛʽ ʪʝʭʥʦʣʦʛʠʷסʘ ץʘʨʘסʘʥʜʘ 5 %-סʘ ʪᴇʤʝʥʜʝʜʽ. 
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 ʆʈʓʊʓʅɼʓפ

 

1. ɽʪ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʤʘʡ ץʳʰץʳʣʜʘʨʜʳײץ שʨʘʤʳʥʘ ʤʦʥʠʪʦʨʠʥʛ ʞװʨʛʽʟʽʣʜʽ. 

ɽʪ ᴇʥʽʤʜʝʨʽʥʜʝ ʪʨʘʥʩʤʘʡʣʘʨ ʤᴇʣʰʝʨʽ 4,2 ï 12,1% ʘʨʘʣʳץʪʘʨʳʥʜʘ ʙʦʣʜʳ. 

ɾʘʥʫʘʨʣʘʨ ʝʪʪʝʨʽʥ ʟʝʨʪʪʝʫ ʪʨʘʩʤʘʡʣʘʨʜʳש ʝש ʢᴇʧ ʤᴇʣʰʝʨʽ ץʦʡ ʝʪʽ (7,98 ï 10,92 

%) ʤʝʥ ʩʠʳʨ ʝʪʽʥʜʝ (6,20 ï 9,64 %) ʙʦʣסʘʥʳʥ ʢᴇʨʩʝʪʪʽ. ʆʣʘʨʜʳש ʪᴇʤʝʥ ʤᴇʣʰʝʨʽ 

ʞʳʣץʳ ʝʪʽ (1,85 ï 3,46 %) ʤʝʥ ʰʦʰץʘ ʝʪʽʥʜʝ (0,91 ï 1,39 %) ʘʥʳץʪʘʣסʘʥ. 

2. ɾװʨʛʽʟʽʣʛʝʥ ᴅʣʝʫʤʝʪʪʽʢ ʩʘʫʘʣʥʘʤʘ ʪʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ 

ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץ ᴇʥʽʤʽʥʝ ʪײʪʳʥʫʰʳʣʘʨʜʳש ʩײʨʘʥʳʩʳ ʞʦסʘʨʳ ʝʢʝʥʽʥ 

ʢᴇʨʩʝʪʪʽ. 

3. ɽʪ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʪʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳʥ ʪᴇʤʝʥʜʝʪʫʜʝ ʟʘʤʘʥʘʫʠ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ץʦʣʜʘʥʫʳ ʥʝʛʽʟʜʝʣʜʽ. ʊʨʘʥʩʤʘʡʣʘʨ ʤᴇʣʰʝʨʽ װ  h ʢʦʤʧʦʥʝʥʪʪʽ 

ʦʣʝʦʛʝʣʴ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʪᴇʤʝʥʜʝʪʽʣʜʽ. 

4. ʆʣʝʦʛʝʣʴ ʨʝʮʝʧʪʫʨʘʩʳʥʜʘסʳ ʢװʥʙʘסʳʩ ʤʘʡʳ, ʤʦʥʦʛʣʠʮʝʨʠʜ ʞᴅʥʝ 

ʙʘʣʘʫʳʟʜʳש ʩᴅʡʢʝʩʽʥʰʝ 85:10:5% ʦשʪʘʡʣʳ ʘʨʘץʘʪʳʥʘʩʳ ʥʝʛʽʟʜʝʣʜʽ. ɽʪ ᴇʥʽʤʽʥʝ 

 .ʪʘʡʣʳ ʤᴇʣʰʝʨʣʝʨʽ 7 % ʙʦʣʜʳשʦ שʰ ʢʦʤʧʦʥʝʥʪʪʽ ʦʣʝʦʛʝʣʴʜʽװ ʦʩʳʣʘʪʳʥץ

5. ʊʨʘʥʩʤʘʡʣʘʨ ʤᴇʣʰʝʨʽ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʞʘשʘ ʝʪ ᴇʥʽʤʜʝʨʽʥʽש 

ʨʝʮʝʧʪʫʨʘʩʳʥʳש  ʤʦʜʝʣʽ ʞᴅʥʝ ᴇʥʜʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʞʘʩʘʣʳʥʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ 

ʤʦʜʝʣʴʜʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʨʝʛʨʝʩʩʠʷ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ ʞʝʪʢʽʣʽʢʪʽ ʞʦסʘʨʳ (0,8760 

- 0,9630) ʜʝשʛʝʡʣʝʨʜʝ ʙʦʣʜʳ. ʄʦʜʝʣʴʜʝʫ ʘʨץʳʣʳ ʦשʪʘʡʣʳ ʓɹ(% 65,33) פ, ʨʅ 

(6,18) ʤᴅʥʜʝʨʽ ʤʝʥ ʦʣʘʨסʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʪʝʭʥʦʣʦʛʠʷʣץ ʬʘʢʪʦʨʣʘʨʜʳש ʦשʪʘʡʣʳ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ (1 ʩײʨʳʧʪʘסʳ ʩʠʳʨ ʝʪʽ ï 30 %, ʦʣʝʦʛʝʣʴ ï 7 %, ᴇʥʽʤʜʽ ʩʘץʪʘʫ 

ʤʝʨʟʽʤʽ ï 12 ʪᴅʫʣʽʢ, ʪʫʨʘʤʘʥʳ ʘʨʘʣʘʩʪʳʨʫ ʫʘץʳʪʳ ï 12 ʤʠʥʫʪ) ʘʥʳץʪʘʣʜʳ. 

6. ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʞʘʨʪʳʣʘʡ ʳʩʪʘʣסʘʥ ʰײʞʳץ 

ᴇʥʽʤʜʝʨʽʥʽש ʩʘʧʘʩʳʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ: 1) ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʙʘסʘʣʘʫ 

ʙʦʡʳʥʰʘ 7% ʦʣʝʦʛʝʣʴ ץʦʩʳʣסʘʥ װʣʛʽʛʝ ʘʨʪʳץʰʳʣʳץ ʙʝʨʽʣʜʽ; 2) 

ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʘʨʣʳװ ץʣʛʽʣʝʨʜʝ ʥʦʨʤʘסʘ ʩᴅʡʢʝʩ ʙʦʣʜʳ; 3) 

ʪʘסʘʤʜʳץ, ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳײץ ץʥʜʳʣʳץʪʘʨʳ, ײץʨʳʣʳʤʜʳץ 

ʤʝʭʘʥʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ 7% ʦʣʝʦʛʝʣʴ ץʦʩʳʣסʘʥ ʝʪ ᴇʥʽʤʜʝʨʽ ʝש 

 .ʪʳץʦʣʘʡʣʳ ʙʦʣʳʧ ʰʳץ

7. ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʥʳש ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽ 100 ʢʛ ʜʘʡʳʥ ᴇʥʽʤʛʝ 

ʝʩʝʧʪʝʛʝʥʜʝ 5 %-סʘ ᴇʩʪʽ. 

8. ʊʨʘʥʩʤʘʡʣʘʨ ײץʨʘʤʳ ʪᴇʤʝʥʜʝʪʽʣʛʝʥ ʝʪ ᴇʥʽʤʥʽש ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʩʳ 

çʄʇʂ ʈʘʭʤʝʪè ɾʐʉ-ʜʝ ᴇʥʜʽʨʽʩʪʽʢ ʘʧʧʨʦʙʘʮʠʷʜʘʥ ᴇʪʢʽʟʽʣʽʧ, ʥʦʨʤʘʪʠʚʪʽʢ-

ʪʝʭʥʠʢʘʣʳץ ʪʝʭʥʠʢʘʣʳײץ ץʞʘʪʪʘʨʳ ᴅʟʽʨʣʝʥʜʽ. 
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