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ʅʆʈʄɸʊʀɺʊɯ ʉɯʃʊɽʄɽʃɽʈ 

ʆʩʳ ʜʠʩʩʝʨʪʘʮʠʷʜʘ ʢʝʣʝʩʽʜʝʡ ʥʦʨʤʘʪʠʚʪʽ ײץʞʘʪʪʘʨסʘ ʩʽʣʪʝʤʝʣʝʨ ʞʘʩʘʣʳʥʜʳ: 

ʄɽʄʉʊ 4.492-89 ᴆʥʽʤ ʩʘʧʘʩʳʥʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʞװʡʝʩʽ. 

ɺʝʪʝʨʠʥʘʨʠʷʣʳץ ʙʠʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨ 

ʄɽʄʉʊ 7631-2008 ʆʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ 

ʘʥʳץʪʘʫ ᴅʜʽʩʪʝʨʽ 

ʄɽʄʉʊ 26664-85 ʆʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ, ʥʝʪʪʦ ʤʘʩʩʘʩʳʥ 

ʞᴅʥʝ ײץʨʘʤʜʘʩ ʙᴇʣʽʢʪʝʨʜʽש ʤʘʩʩʘʣʳװ ץʣʝʩʽʥ ʘʥʳץʪʘʫ 

ᴅʜʽʩʪʝʨʽ 

 ʽʟ ᴇʥʽʤʜʝʨʽשʞᴅʥʝ ʪʝ ץʈ ʉʊ 1803-2008 ɹʘʣʳפ

ʄɽʄʉʊ 31339-2006 ɹʘʣʳץ, ʙʘʣʳץ ʝʤʝʩ ᴇʥʽʤ ʞᴅʥʝ ʦʣʘʨʜʘʥ ʞʘʩʘʣסʘʥ 

ᴇʥʽʤʜʝʨ 

ʄɽʄʉʊ 7447-2015 ʓʩʪʘʣסʘʥ ʙʘʣʳץ. ʊʝʭʥʠʢʘʣʳץ ʰʘʨʪʪʘʨ 

ʄɽʄʉʊ 11482-96 ʉʫʳץ ʳʩʪʘʣסʘʥ ʙʘʣʳץ. ʊʝʭʥʠʢʘʣʳץ ʰʘʨʪʪʘʨ 

ʄɽʄʉʊ 25011-2017 ɽʪ ʞᴅʥʝ ʝʪ ᴇʥʽʤʜʝʨʽ. ɸץʫʳʟʜʳ ʘʥʳץʪʘʫ ᴅʜʽʩʪʝʨʽ. 

ʄɽʄʉʊ ʈ 54378-

2011 

ʇʘʨʘʟʠʪʪʽʢ ʘʫʨʫʣʘʨʜʳש ʙʘʣʳץʪʘʨʜʳ, ʤʦʣʣʶʩʢʘʣʘʨʜʳ, 

ʰʘʷʥ ʪᴅʨʽʟʜʽʣʝʨʜʽ, ʙʘʫʳʨʳʤʝʥ ʞʦʨסʘʣʘʫʰʳʣʘʨʜʳ 

ʘʣʜʳʥ ʘʣʫ ʞᴅʥʝ ʦʣʘʨʜʳ ץʘʡʪʘ ᴇשʜʝʫ ᴇʥʽʤʜʝʨʽʥ 

ʩʘʥʠʪʘʨʣʳץ-ʧʘʨʘʟʠʪʦʣʦʛʠʷʣʳץ ʩʘʨʘʧʪʘʫ ᴅʜʽʩʪʝʨʽ 

 ʚʦʣʴʪʘʤʤʝʪʨʠʷ ץʣʽʢ ᴇʥʽʤʜʝʨʽ. ʀʥʚʝʨʩʠʷʣʳװʪ-ץʈ ʉʊ 1505-2006 ɸʟʳפ

ᴅʜʽʩʽʤʝʥ ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽ ʘʥʳץʪʘʫ (ʣʝʚʦʤʠʮʝʪʠʥ, 

ʪʝʪʨʘʮʠʢʣʠʥ ʪʦʙʳ). 

ʄɽʄʉʊ ʈ 53183-

2008 

ɸʟʳץ-ʪװʣʽʢ ᴇʥʽʤʜʝʨʽ. ʕʣʝʤʝʥʪʪʝʨʽʥ ʘʥʳץʪʘʫ. ʉʳʥʘʧʪʳ 

 ʘʣʜʳʥ ʘʣʘ ʤʠʥʝʨʘʣʜʘʥʫʳ ʙʘʨ שʳʩʳʤʤʝʥ ʩʳʥʘʤʘʥʳץ

ʩʫʳץ ʙʫʜʳש ʘʪʦʤʜʳץ ʘʙʩʦʨʙʮʠʷʣʳץ ʩʧʝʢʪʨʦʤʝʪʨʠʷʩʳ 

ʘʨץʳʣʳ ʘʥʳץʪʘʫ. 

ʄɽʄʉʊ 31707-2012 

(EN 14627:2005) 

ɸʟʳץ-ʪװʣʽʢ ᴇʥʽʤʜʝʨʽ. ʕʣʝʤʝʥʪʪʝʨʽʥ ʘʥʳץʪʘʫ. ɸʪʦʤʜʳץ 

ʘʙʩʦʨʙʮʠʷʣʳץ ʩʧʝʢʪʨʦʤʝʪʨʠʷ ᴅʜʽʩʽʤʝʥ ʞʘʣʧʳ ʤʳʰʴʷʢ 

ʧʝʥ ʩʝʣʝʥʜʽ ʘʥʳץʪʘʫ. 

ʄɽʄʉʊ 31628-2012 ɸʟʳץ-ʪװʣʽʢ ʞᴅʥʝ ʘʟʳץ-ʪװʣʽʢ ʰʠʢʽʟʘʪʳ. ʄʳʰʴʷʢʪʳש 

ʤʘʩʩʘʣʳץ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ʘʥʳץʪʘʫʜʳש ʠʥʚʝʨʩʠʷʣʳץ-

ʚʦʣʴʪʘʤʤʝʪʨʠʷʣʳץ ᴅʜʽʩʽ. 

ʄɽʄʉʊ 33824-2016 ɸʟʳץ-ʪװʣʽʢ ʞᴅʥʝ ʘʟʳץ-ʪװʣʽʢ ʰʠʢʽʟʘʪʳ. ʋʣʳ 

ʵʣʝʤʝʥʪʪʝʨʜʽש (ʢʘʜʤʠʡ, ץʦʨסʘʩʳʥ, ʤʳʩ ʞᴅʥʝ ʤʳʨʳʰ) 

 ץʚʦʣʴʪʘʤʤʝʪʨʠʷʣʳ-ץʠʥʚʝʨʩʠʷʣʳ שʪʘʫʜʳץʨʘʤʳʥ ʘʥʳײץ

ᴅʜʽʩʽ. 

ʄɽʄʉʊ ʈ ʀʉʆ 

10576-1-2006 

ɿʝʨʪʭʘʥʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘסʘʣʘʫ 

ʢʝʟʽʥʜʝ ʩʳʥʘʤʘʣʘʨʜʳש ʙʝʣʛʽʣʝʥʛʝʥ ʪʘʣʘʧʪʘʨסʘ 

ʩᴅʡʢʝʩʪʽʛʽ ʥʝʤʝʩʝ ʩᴅʡʢʝʩʪʽʛʽ ʪʫʨʘʣʳ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ 

 .ᴅʜʽʩʪʝʨ ץʰʽʥ  ʩʪʘʪʠʩʪʠʢʘʣʳװ

ʄɽʄʉʊ 7636-85 ɹʘʣʳץ ʝʪʽʥʽש ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥ ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ 

ʟʝʨʪʪʝʫ ʞᴅʥʝ ʪʘʣʜʘʫ ʙʘʣʳץ, ʪʝשʽʟ ʩװʪץʦʨʝʢʪʽʣʝʨʽ. ʊʝשʽʟ 

ʦʤʳʨʪץʘʩʳʟʜʘʨʳ ʞᴅʥʝ ʦʣʘʨʜʳ ץʘʡʪʘ ᴇשʜʝʫ ᴇʥʽʤʜʝʨʽ. 

ʊʘʣʜʘʫ ᴅʜʽʩʪʝʨʽ ʞᴅʥʝ ʪײʱʳ ʩʫ ʙʘʣʳץʪʘʨʳ ʤʝʥ 
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ʰʘʷʥʜʘʨʜʳ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-ʩʘʥʠʪʘʨʠʷʣʳץ ʩʘʨʘʧʪʘʫ 

ʝʨʝʞʝʣʝʨʽ. 

ʄɽʄʉʊ 26933-86 ʐʠʢʽʟʘʪ ʞᴅʥʝ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽ. ʂʘʜʤʠʡʜʽ ʘʥʳץʪʘʫ 

ᴅʜʽʩʪʝʨʽ 

ʄɽʄʉʊ 26927-86 ʐʠʢʽʟʘʪ ʞᴅʥʝ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽ. ʉʳʥʘʧʪʳ ʘʥʳץʪʘʫ 

ᴅʜʽʩʪʝʨʽ 

ʄɽʄʉʊ 32161-2013 ɸʟʳץ - ʪװʣʽʢ ᴇʥʽʤʜʝʨʽ CS-137 ʮʝʟʠʡ ײץʨʘʤʳʥ ʘʥʳץʪʘʫ 

ᴅʜʽʩʽ 

ʄɽʄʉʊ 26929-94  ʄʝʤʣʝʢʝʪʘʨʘʣʳץ ʩʪʘʥʜʘʨʪ ʰʠʢʽʟʘʪ ʞᴅʥʝ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽ 

ʩʳʥʘʤʘʣʘʨʜʳ ʜʘʡʳʥʜʘʫ 

ISO/IEC 17025 ʉʳʥʘץ ʞᴅʥʝ ʢʘʣʠʙʨʣʝʫ ʟʝʨʪʭʘʥʘʣʘʨʳʥʳײץ שʟʳʨʝʪʽʥʝ 

 ʦʡʳʣʘʪʳʥ ʞʘʣʧʳ ʪʘʣʘʧʪʘʨץ
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ɸʅʓפʊɸʄɸʃɸʈ 

 

ɸʥʠʟʘʢʠʜʦʟ-ʙʘʣʳץʪʘʨʜʳש, ʙʘʣʳץ ʞʝʡʪʽʥ ײץʩʪʘʨʜʳש ʞᴅʥʝ ʘʜʘʤʥʳש 

ʥʝʤʘʪʦʜʦʟʜʳ ʘʫʨʫʳ, ʙײʣʰʳץʝʪʪʝʨ ʤʝʥ ʽʰʢʽ ʦʨʛʘʥʜʘʨʜʳש ʟʘץʳʤʜʘʥʫʳʤʝʥ, 

ʵʥʪʝʨʠʪʪʝʨʤʝʥ ʞᴅʥʝ ʜʝʥʝʥʽש ʞʘʣʧʳ ʠʥʪʦʢʩʠʢʘʮʠʷʩʳʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. 

 ɸʥʪʠʙʠʦʪʠʢ-ʠʥʬʝʢʮʠʷʣʘʨʜʳ ʝʤʜʝʫ װʰʽʥ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʪʳʥ ʪʘʙʠסʠ 

ʤʠʢʨʦʙץʘ ץʘʨʩʳ ʟʘʪʪʘʨ. ɸʥʪʠʙʠʦʪʠʢʪʝʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʽ ᴇʣʪʽʨʫʽ ʥʝʤʝʩʝ 

ʦʣʘʨʜʳש ʢᴇʙʝʶʽʥ ʪʦץʪʘʪʫʳ ʤװʤʢʽʥ, ʙײʣ ʪʘʙʠסʠ ץʦʨסʘʥʳʩ ʤʝʭʘʥʠʟʤʜʝʨʽʥ ʞʦʶסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɸʫʳʨ ʤʝʪʘʣʜʘʨ-ʭʠʤʠʷʣʳץ ʵʣʝʤʝʥʪʪʝʨʜʽש ʞʠʳʥʪʳסʳ ʞᴅʥʝ ʦʣʘʨʜʳש 

 ʢᴇʧʰʽʣʽʛʽ ʪʽʨʽ שʧʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ, ʦʣʘʨʜʳץʘʨʳ ʫʳʪʪʳʣʳסʦʩʳʣʳʩʪʘʨʳ ʞʦץ

ʦʨʛʘʥʠʟʤʜʝʨʜʝ ʞʠʥʘץʪʘʣʫ ץʘʙʽʣʝʪʽʤʝʥ ʜʝ ʝʨʝʢʰʝʣʝʥʝʜʽ. 

ɺʝʪʝʨʠʥʘʨʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ-ʞʘʥʫʘʨʣʘʨʜʳש ʜʝʥʩʘʫʣʳסʳ, ʞʘʥʫʘʨʣʘʨʜʘʥ 

ʘʣʳʥʘʪʳʥ ᴇʥʽʤʜʝʨ ʤʝʥ ʰʠʢʽʟʘʪʪʳש ʪʘסʘʤʜʳץ ץʘʫʽʧʩʽʟʜʽʛʽ, ʘʫʤʘץʪʳש 

ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-ʩʘʥʠʪʘʨʠʷʣʳץ ʩʘʣʘʫʘʪʪʳʣʳסʳ, ʭʘʣʳץʪʳ ʞʘʥʫʘʨʣʘʨ ʤʝʥ ʘʜʘʤסʘ 

ʦʨʪʘץ ʘʫʨʫʣʘʨʜʘʥ ץʦʨסʘʫ, ʩʦʥʜʘʡ-ʘץ ʤʝʤʣʝʢʝʪʪʽʢ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʙʘץʳʣʘʫ 

ʦʙʲʝʢʪʽʣʝʨʽʥʽש ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʟʘשʥʘʤʘ ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩʪʽʛʽ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʽʣʝʪʽʥ ʤʝʤʣʝʢʝʪʪʽʢ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-ʩʘʥʠʪʘʨʠʷʣʳץ ʙʘץʳʣʘʫ ʞᴅʥʝ ץʘʜʘסʘʣʘʫ 

ʦʙʲʝʢʪʽʣʝʨʽ. 

ʂʘʜʤʠʡ-ʢʘʜʤʠʡ ʝץ שʘʫʽʧʪʽ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ, ʦʣ 

ʩʳʥʘʧ ʧʝʥ ʤʳʰʴʷʢ ʩʠʷץʪʳ 2-ʰʽ ץʘʫʽʧʪʽ ʟʘʪʪʘʨסʘ ʞʘʪʘʜʳ. ɹײʣ ʬʝʨʤʝʥʪ, 

ʛʦʨʤʦʥʘʣʜʳ, ץʘʥ ʘʡʥʘʣʳʤʳ ʞᴅʥʝ ʦʨʪʘʣʳץ ʞװʡʢʝ ʞװʡʝʩʽʥʝ ʪʝʨʽʩ ᴅʩʝʨ ʝʪʝʜʽ, 

ʬʦʩʬʦʨ-ʢʘʣʴʮʠʡ ʘʣʤʘʩʫʳʥ, ʩװʡʝʢʪʝʨʜʽ ʙײʟʘʜʳ. 

ʈʘʜʠʦʥʫʢʣʠʜ-ʙײʣ ᴅʨ ʪװʨʣʽ ʵʣʝʤʝʥʪʪʝʨʜʽש ʨʘʜʠʦʘʢʪʠʚʪʽ ʠʟʦʪʦʧʪʘʨʳ, ʦʥʜʘ 

ʘʪʦʤ ʷʜʨʦʣʘʨʳʥʳש ᴇʟʜʽʛʽʥʝʥ ʳʜʳʨʘʫʳ ʦʣʘʨʜʳש ʽʰʢʽ ʪײʨʘץʩʳʟʜʳסʳʥʘ ʞᴅʥʝ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʠʦʥʜʘʫʰʳ ʵʣʝʤʝʥʪ. 

 ʘ ᴅʢʝʣʝʪʽʥ ʘʫʳʨסʘʥ ʫʣʘʥʫסʢᴇʧ ʪʘʨʘʣ שʣ ʤʝʪʘʣʣ ᴅʣʝʤʜʝʛʽ ʝײʘʩʳʥ-ʙסʦʨפ

ʤʝʪʘʣ. 

ʀʭʪʠʦʣʦʛʠʷ-ʙʘʣʳץʪʘʨ ʤʝʥ ʜᴇשʛʝʣʝʢʘʫʳʟʜʳʣʘʨʜʳ (ʤʠʢʩʠʥʜʝʨ ʤʝʥ 

ʪʽʣʪʽʩʪʝʨ) ʟʝʨʪʪʝʡʪʽʥ ʦʤʳʨʪץʘʣʳʣʘʨ ʟʦʦʣʦʛʠʷʩʳʥʳש ʙᴇʣʽʤʽ. 

ʆʧʠʩʪʦʨʭʦʟ-ʛʝʧʘʪʦʧʘʥʢʨʝʘʪʦʙʠʣʠʘʨʣʳ ʞװʡʝʥʽש ʟʘץʳʤʜʘʣʫʳʤʝʥ ʞװʨʝʪʽʥ 

ʞʘʣʧʘץ ʧʘʨʘʟʠʪʪʽʢ ײץʨʪʪʘʨ ʪʫʜʳʨʘʪʳʥ ʞʘʣʧʳ ʛʝʣʴʤʠʥʪʠʢʘʣʳץ ʘʫʨʫ. 

ʉʘʨʘʧʪʘʤʘ-סʳʣʳʤ, ʪʝʭʥʠʢʘ, ᴇʥʝʨ, ʪ.ʙ. ʩʘʣʘʣʘʨʜʘ ʘʨʥʘʡʳ ʪʘʥʳʤ, ʙʽʣʽʤ 

ʤʝʥ ʙʽʣʽʢʪʽʣʽʢʪʽ ʪʘʣʘʧ ʝʪʝʪʽʥ ץʘʥʜʘʡ ʜʘ ʙʽʨ ʤᴅʩʝʣʝʛʝ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʫ. 
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ɹɽʃɻɯʃɽʈ ʄɽʅ פʓʉפɸʈʊʋʃɸʈ 

 

ɹפʆ - ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳ 

 ʤʠʥʠʩʪʨʣʽʛʽ ץʘʫʳʣ ʰʘʨʫʘʰʳʣʳ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ -ʈ ɸʐʄפ

ʈɺɿ - ʈʝʩʧʫʙʣʠʢʘʣʳץ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʟʝʨʪʭʘʥʘ 

ɹפɸʊʋ- çɾᴅשʛʽʨ ʭʘʥ ʘʪʳʥʜʘסʳ ɹʘʪʳʩ-פʘʟʘץʩʪʘʥ ʘʛʨʘʨʣʳץ ʪʝʭʥʠʢʘʣʳץ 

ʫʥʠʚʝʨʩʠʪʝʪʽè 

 - ʈפ

ɽʆ - 

ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩ rץʘʟʘפ

ɽʚʨʦʧʘʣʳץ ʆʜʘץ 

ʈʌ - ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩ r

ʀʀ - ʀʥʚʘʟʠʷʥʳש ʠʥʪʝʥʩʠʚʪʽʛʽ 

ʀʕ - ʀʥʚʘʟʠʷʥʳש ʵʢʩʪʝʥʩʠʚʪʽʛʽ 

ʛ - ʛʨʘʤʤ  

ʂʈ- ʂʝʜʝʥʜʽʢ ʨʝʛʣʘʤʝʥʪ 

ʤʤ - ʤʠʣʣʠʤʝʪʨ 

ʛʘ - 

ʤʛ - 

ʛʝʢʪʘʨ 

ʤʠʣʣʠʛʨʘʤʤ 

ɾʐʉ -  ɾʘʫʘʧʢʝʨʰʽʣʽʛʽ ʰʝʢʪʝʫʣʽ ʩʝʨʽʢʪʝʩʪʽʛʽ 

ʆʂʉʉɾ - ʆʨʘʣ-ʂᴇʰʽʤ ʩʫʘʨʫ-ʩʫʣʘʥʜʳʨʫ ʞװʡʝʩʽ 

ʈʄʂ -  ʈʝʩʧʫʙʣʠʢʘʣʳץ ʤʝʤʣʝʢʝʪʪʽʢ ʢᴅʩʽʧʦʨʳʥ 

ʄɽʄʉʊ -  ʄʝʤʣʝʢʪʪʽʢ ʩʪʘʥʜʘʨʪ 

ʉʊ -  ʉʪʘʥʜʘʨʪ 

ᴄʆפ -  ᴄʜʽʩʪʝʤʝʣʽʢ-ʦץʫʣʳײץ ץʨʘʣ 

ɹʢ/ʢʛ -  ɹʝʢʢʝʨʝʣʴʛʝ ʢʠʣʦʛʨʘʤʤ 

ʤʢ/ʢʛ - ʤʠʢʨʦʛʨʘʤʤסʘ ʢʠʣʦʛʨʘʤʤ 

ɼʉױ - ɼװʥʠʝʞװʟʽʣʽʢ ʩʘʫʜʘ ײʡʳʤʳ 

ᴆʆᴄ ᴆʣʰʝʫʜʽ ʦʨʳʥʜʘʫ ᴅʜʽʩʪʝʤʝʩʽ 

ʂʆ - ʂʝʜʝʥʜʽʢ ʦʜʘץ 

ɸʐʄ ɺɹפʂ ɸʫʳʣ ʰʘʨʫʘʰʳʣʳץ ʤʠʥʠʩʪʨʣʽʛʽ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʙʘץʳʣʘʫ 

ʞᴅʥʝ ץʘʜʘסʘʣʘʫ ʢʦʤʠʪʝʪʽ 

ʀʌʊ ʀʤʫʥʥʦ-ʬʝʨʤʝʥʪʪʽʢ ʪʘʣʜʘʫ 
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ʂɯʈɯʉʇɽ 

 

ɿʝʨʪʪʝʫ ʪʘץʳʨʳʙʳʥʳש ᴇʟʝʢʪʽʣʽʛʽ. ɸʟʳץ-ʪװʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽ ʤᴅʩʝʣʝʩʽ ʞʳʣ 

ʩʘʡʳʥ ᴇʟʝʢʪʽ ʙʦʣʘ ʪװʩʫʜʝ. ᴆʡʪʢʝʥʽ ʘʟʳץ-ʪװʣʽʢ ʰʠʢʽʟʘʪʳʥʳץ שʘʫʽʧʩʽʟʜʽʛʽʥ 

 ʪʘʫʜʘץʘʣʘʫ ʛʝʥʦʬʦʥʜʪʳ ʩʘסʳʥ ʙʘסʜʝʥʩʘʫʣʳ שʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʘʜʘʤʜʘʨʜʳץ

ʰʝʰʫʰʽ ʨᴇʣ ʘʪץʘʨʘʜʳ [1]. 

 ɸʟʳץ-ʪװʣʽʢʪʽש ʞʦסʘʨʳ ʩʘʧʘʩʳ ʤʝʥ ץʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʘʟʳץ-ʪװʣʽʢ 

ʪᴅʫʝʣʩʽʟʜʽʛʽʥ ʩʘץʪʘʫʜʳש ʤʘשʳʟʜʳ ʰʘʨʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʜײʨʳʩ ʪʘʤʘץʪʘʥʫ ʩʘʣʘʩʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳש ʙʘʩʳʤ 

ʤʽʥʜʝʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [2]. 

 ʘʥ ʦʨʪʘ ᴅʩʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʩʫסʦʨʰʘץ שʜʘʡʜʘ ʘʜʘʤʥʳסʘʟʽʨʛʽ ʞʘפ

ʦʙʲʝʢʪʽʣʝʨʽʥʝ ᴅʨʪװʨʣʽ ʫʳʪʪʳʣʳץ ʜᴅʨʝʞʝʩʽʥʜʝʛʽ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳש ʤᴇʣʰʝʨʽ 

ʪװʩʝʜʽ, ʦʣʘʨ ʩʫʜʘ ʪʽʨʰʽʣʽʢ ʝʪʝʪʽʥ ʪʽʨʽ ʦʨʛʘʥʠʟʤʜʝʨʛʝ ʪʝʨʽʩ ᴅʩʝʨ ʝʪʝʜʽ [3]. 

 ʄײʥʜʘʡ ʬʘʢʪʦʨʣʘʨסʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ᴅʨʪװʨʣʽ ץʦʨסʘʥʳʩ 

 ץʨʤʳʩʪʳײʪ-ץʦʣʜʘʥʫ, ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʞᴅʥʝ ʢʦʤʤʫʥʘʣʜʳץ ʽʥʝʥשʨʘʣʜʘʨʳʥ ʢʝײץ

ʢᴅʩʽʧʦʨʳʥʜʘʨʜʳש ʘסʳʥʜʳ ʩʫʣʘʨʳʥ ʞʝʪʢʽʣʽʢʩʽʟ ʪʘʟʘʨʪʫ, ʩʦʥʜʘʡ-ʘץ ʢʝʥ ᴇʥʜʽʨʫʰʽ 

ʢᴅʩʽʧʦʨʳʥʜʘʨʜʘʥ ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ʨʘʜʠʦʠʟʦʪʦʧʪʘʨʜʳש ʰʳסʘʨʳʣʫʳ ʞʘʪʘʜʳ. ɹײʣ 

ʧʨʦʮʝʩʪʝʨ ʙʘʣʳץ ʰʘʨʫʘʰʳʣʳסʳ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʩʫ ʦʙʲʝʢʪʽʣʝʨʽʥʽש ʩʫ 

ʦʨʛʘʥʠʟʤʜʝʨʽʥʝ ʟʠʷʥʜʳ ʫʣʳ ץʦʩʳʣʳʩʪʘʨʤʝʥ ʣʘʩʪʘʥʫʳʥʳש ʘʨʪʫʳʥʘ ᴅʢʝʣʝʜʽ [4]. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʧʘʨʘʟʠʪʪʽʢ ʘʫʨʫʣʘʨ ʪʘסʘʤʜʳץ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽש 

ʩʘʧʘʩʳʥʳש ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʜʽ [5]. ɸʫʨʫ ʙʘʣʳץʪʘʨʜʳש ʛʝʣʴʤʠʥʪʦʣʦʛʠʷʣʳץ 

ʟʘץʳʤʜʘʥʫʣʘʨʳ ʢᴇʙʠʽʧ ʢʣʠʥʠʢʘʣʳץ ᴇʟʛʝʨʫʽ ʢᴇʧ ʙʦʣʩʘ, ʦʥʳ ʘʜʘʤʜʘʨ ʤʝʥ 

ʞʘʥʫʘʨʣʘʨ װʰʽʥ ʞʝʫʛʝ ʞʘʨʘʤʩʳʟ ʝʪʝʜʽ [6]. ʊʝʭʥʦʛʝʥʜʽʢ ʬʘʢʪʦʨʣʘʨʜʳץ שʦʨʰʘסʘʥ 

ʦʨʪʘסʘ ᴅʩʝʨʽʥʽש ʘʨʪʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ץʦʨʰʘסʘʥ ʦʨʪʘʜʘ ץʦʨסʘʩʳʥ, ʢʘʜʤʠʡ, ʩʝʣʝʥ, 

ʢװʰʘʣʘ, ʩʳʥʘʧ ʞᴅʥʝ ʙʘʩץʘʣʘʨʳ ʩʠʷץʪʳ ʞʦסʘʨʳ ʫʳʪʪʳʣʳסʳ ʞʦסʘʨʳ ʟʠʷʥʜʳ 

ʟʘʪʪʘʨʜʳש ʘʨʪʳץ ʤᴇʣʰʝʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʝʨʝʢʰʝ ᴇʟʛʝʨʽʩʪʝʨ ʧʘʡʜʘ ʙʦʣʘʜʳ [7].  

ʂʝʣʝʩʽ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨ ʪʘʨʘʣʫʳ ʤʝʥ ʫʳʪʪʳʣʳסʳ ʞʘסʳʥʘʥ ʝװ שʣʢʝʥ ץʘʫʽʧ 

ʪᴇʥʜʽʨʝʜʽ ʦʣʘʨ: ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʽש ʪʦʢʩʠʥʜʝʨʽ (ʩʦʥʳש ʽʰʽʥʜʝ 

ʩʘשʳʨʘʫײץʣʘץʪʘʨ), ʘʫʳʨ ʤʝʪʘʣʜʘʨ, ʘʥʪʠʙʠʦʪʠʢʪʝʨ, ʧʝʩʪʠʮʠʜʪʝʨ, ʥʠʪʨʘʪʪʘʨ, 

ʥʠʪʨʠʪʪʝʨ, ʥʠʪʨʦʟʘʤʠʥʜʝʨ, ʜʠʦʢʩʠʥʜʝʨ ʞᴅʥʝ ʜʠʦʢʩʠʥ ʪᴅʨʽʟʜʽ ץʦʩʳʣʳʩʪʘʨ, 

ʧʦʣʠʮʠʢʣʜʽ ʭʦʰ ʠʽʩʪʽ ʢᴇʤʽʨʩʫʪʝʢʪʝʨ, ʨʘʜʠʦʥʫʢʣʠʜʪʝʨ ʞʘʪʘʜʳ [8]. ɸʟʳץ-ʪװʣʽʢʪʝ 

ʙᴇʛʜʝ ʟʘʪʪʘʨʜʳש ʥʝʤʝʩʝ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳש ʙʦʣʫʳʥʳש ʞʘסʳʤʩʳʟ ᴅʩʝʨʣʝʨʽʥʝ 

ʘʜʘʤ ʪײʪʳʥʫʰʳʩʳʥʳש ʜʝʥʩʘʫʣʳסʳʥʘ ᴅʩʝʨʽ ʞᴅʥʝ ʪʘסʘʤʥʳש ʩʘʧʘʩʳ ʤʝʥ 

ʪʘסʘʤʜʳײץ ץʥʜʳʣʳסʳʥʳש ʪᴇʤʝʥʜʝʫʽ ʞʘʪʘʜʳ [9]. ɸʜʘʤ ץʳʟʤʝʪʽʥʽש ᴅʩʝʨʽʥʝʥ ʩʫ 

ʦʙʲʝʢʪʽʣʝʨʽʥʝ ᴅʨʪװʨʣʽ ʜᴅʨʝʞʝʜʝʛʽ ʫʳʪʪʳʣʳסʳ ʙʘʨ ᴅʨʪװʨʣʽ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨ ʪװʩʫʽ 

ʤװʤʢʽʥ [10]. 

ʂᴇʧʪʝʛʝʥ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳש ʽʰʽʥʜʝ ʘʫʳʨ ʤʝʪʘʣʜʘʨ ʩʫ ʦʨʛʘʥʠʟʤʜʝʨʽʥʝ 

 ץʘʫʳʣʰʘʨʫʘʰʳʣʳ ,שʘʫʽʧ ʪᴇʥʜʽʨʝʜʽ [11]. ᴆʥʝʨʢᴅʩʽʧʪʽʢ ʥʳʩʘʥʜʘʨʜʳץ ʣʢʝʥװ

ʞʝʨʣʝʨʽʥʽץ ,שʘʣʘʣʳץ ʞᴅʥʝ ʘʫʳʣʜʳץ ʝʣʜʽ ʤʝʢʝʥʜʝʨʜʽץ שʘʣʜʳץʪʘʨʳ ʤʝʥ ʘסʳʥʜʳ 

ʩʫʣʘʨʳ ʙʘʨ ʩʫ ʦʙʲʝʢʪʽʣʝʨʽʥʝ ʪװʩʝʪʽʥ ʘʫʳʨ ʤʝʪʘʣʜʘʨ ʪʘʙʠסʠ ʩʫʣʘʨʜʘ 

ʳʜʳʨʘʤʘʡʪʳʥ, ʪʝʢ ץʦʩʳʣʳʩʪʘʨ ʘʨʘʩʳʥʜʘ ץʦʟסʘʣʫ ʘʨץʳʣʳ ʪʽʨʰʽʣʽʢ ʝʪʫ 

ʬʦʨʤʘʣʘʨʳʥ ᴇʟʛʝʨʪʝʪʽʥ ʪײʨʘץʪʳ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨסʘ ʞʘʪʘʜʳ [12]. 

       ʆʨʛʘʥʠʟʤʜʝʨʜʽץ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝʥ ʘʩʘʪʳʥ ʤʝʪʘʣʜʘʨʜʳש ʘʨʪʳץ ʤᴇʣʰʝʨʽ 

ʛʠʜʨʦʙʠʦʥʪʪʘʨʜʳש ʬʫʥʢʮʠʷʣʘʨʳʥʳש ʙײʟʳʣʫʳʥʘ, ʦʣʘʨʜʳש ʥʦʨʤʘʪʠʚʪʽʢ 
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ʥʦʨʤʘʜʘʥ ʘʩʘʪʳʥ ʘסʟʘʣʘʨʜʘ ʞʠʥʘʣʫʳʥʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ [13]. ɻʠʜʨʦʩʬʝʨʘʜʘ ʢʝש 

ʪʘʨʘʣʫʳʥʘ ʞᴅʥʝ ʩʫ ʦʨʛʘʥʠʟʤʜʝʨʽʥʝ, ʩʦʥʳש ʽʰʽʥʜʝ ʙʘʣʳץʪʘʨסʘ ʞʦסʘʨʳ 

ʫʳʪʪʳʣʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙײʣ ʟʘʪʪʘʨʜʳ ʟʝʨʪʪʝʫ ᴅʩʽʨʝʩʝ ᴇʟʝʢʪʽ [14]. 

ɿʝʨʪʪʝʫ ʤʘץʩʘʪʳ:  

ɿʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ɹפʆ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘסʳ ʞᴅʥʝ ʆʨʘʣ ץʘʣʘʩʳʥʳש ʩʘʫʜʘ 

ʥװʢʪʝʣʝʨʽʥʜʝ ʩʘʪʳʣʘʪʳʥ ʙʘʣʳץʪʘʨʜʳש ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-ʩʘʥʠʪʘʨʠʷʣʳץ 

 ,שʪʘʫ, ᴇʥʽʤʜʝʛʽ ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽץʠʥʚʘʟʠʷʩʳʥ ʘʥʳ שʪʘʨʜʳץʘʫʽʧʩʽʟʜʽʛʽ, ʙʘʣʳץ

ʨʘʜʠʦʥʫʢʣʠʜʪʝʨ ײץʨʘʤʳʥ ʘʥʳץʪʘʫ ʞᴅʥʝ ʙʘʣʳץʪʘʨʜʳש ʘסʟʘʩʳʥʘʥ ʘʫʳʨ ʤʝʪʘʣʣ 

 .ʘʨʫ ᴅʜʽʩʽʥ ᴅʟʽʨʣʝʫ ʙʦʣʳʧ ʪʘʙʳʣʜʳסʦʩʳʣʳʩʪʘʨʳʥ ʰʳץ

ɿʝʨʪʪʝʫ ʤʽʥʜʝʪʪʝʨʽ: 

1. ɹפʆ ʪʘʙʠסʠ ʙʘʣʳץ ʰʘʨʫʘʰʳʣʳסʳ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש 

ʞᴅʥʝ ʘʫʳʨ ʤʝʪʘʣʜʘʨ ץʦʩʳʣʳʩʪʘʨʳʥʳץ שʘʣʜʳץ ʤᴇʣʰʝʨʽʤʝʥ ʙʘʣʳץʪʘʨʜʳש 

ʣʘʩʪʘʥʫ ʜᴅʨʝʞʝʩʽʥ ʘʥʳץʪʘʫ  

2. ɹפʆ ʙʘʣʳץʧʠʪʦʤʥʠʢʪʝʨʽʥʝʥ ʘʣʳʥסʘʥ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʝʥ ʞᴅʥʝ ʆʨʘʣ 

 ʪʘʨʳʤʝʥ ʣʘʩʪʘʥʫץʘʣʜʳץ ʢʪʝʣʝʨʥ̔ʜʝ ʞᴅʥʝ ʘʥʪʠʙʠʦʪʠʢװʩʘʫʜʘ ʥ שʘʣʘʩʳʥʳץ

ʜᴅʨʝʞʝʩʽʥ ʘʥʳץʪʘʫ 

3. ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʳש ʘʫʤʘסʳʥʜʘסʳ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ 

ʙʘʣʳץʪʘʨʜʳש ʠʥʚʘʟʠʷʣʳץ ʘʫʨʫʣʘʨʳʥʳש ʪʘʨʘʣʫʳʥ ʟʝʨʪʪʝʫ  

4. ɹʘʣʳץ ʝʪʽʥʽש ʘʟʳץʪʳײץ ץʥʜʳʣʳסʳʥ, ʘʤʠʥץʳʰץʳʣʳ, ʤʘʡ ץʳʰץʳʣʳ, 

ʚʠʪʘʤʠʥ ʞᴅʥʝ ʤʠʥʝʨʘʣʜʳ ײץʨʘʤʳʥ ʘʥʳץʪʘʫ 

5. ɹʘʣʳץ ʘסʟʘʩʳʥʘʥ ʘʫʳʨ ʤʝʪʘʣʜʘʨ ʰʳסʘʨʫ ᴅʜʽʩʽʥ ᴅʟʽʨʣʝʫ 

 ʩʪʘʥץʘʟʘפ ɹʘʪʳʩ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ ʳסʘʣʳשʳʣʳʤʠ ʞʘנ

ʦʙʣʳʩʳʥʳש ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʙʘʣʳץ ʠʥʚʘʟʠʷʩʳʥʳש ʪʘʨʘʣʫʳʥʘ ʤʦʥʠʪʦʨʠʥʛ 

ʞװʨʛʽʟʽʣʜʽ. ɹפʆ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘסʳ ʞᴅʥʝ ʽʰʢʽ ʩʘʫʜʘ ʦʙʲʝʢʪʽʣʝʨʽʥʜʝ ʘʣסʘʰ ʨʝʪ 

ʙʘʣʳץʪʘʨʜʘסʳ ʘʫʳʨ ʤʝʪʘʣ ʪײʟʜʘʨʳʥ, ʨʘʜʠʦʥʫʢʣʠʜ ʜʝשʛʝʡʣʝʨʽ ʘʥʳץʪʘʣʜʳ ʞᴅʥʝ 

ʙʘʣʳץʪʘʨסʘ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-ʩʘʥʠʪʘʨʠʷʣʳץ ʩʘʨʘʧʪʘʤʘ ʞװʨʛʽʟʫ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫ 

ʞײʤʳʩʪʘʨʳ ʞװʨʛʽʟʽʣʜʽ. ɹʘʣʳץ ʝʪʽʥʽש ʭʠʤʠʷʣʳײץ ץʨʘʤʳ: ʘʤʠʥץʳʰץʳʣʜʘʨ 

ʤᴇʣʰʝʨʽ, ʤʠʥʝʨʘʣʜʳײץ ץʨʘʤʳ, ʤʘʡ ץʳʰץʳʣʜʘʨʳ ʤᴇʣʰʝʨʽ, ʚʠʪʘʤʠʥʜʝʨ ʤᴇʣʰʝʨʽ 

 ʪʘʨʜʘʥץʘʰ ʨʝʪ ʙʘʣʳסʪʘʣʜʳ.  ɸʣץʳ ʘʥʳסʥʜʳʣʳײץ ץʘʤʜʳסʨʘʤʳ ʤʝʥ ʪʘײץ

ʢʘʜʤʠʡʜʽ ʰʳסʘʨʫ ᴅʜʽʩʽ ʞʘʩʘʣʜʳ. 

 :ʩʳʥʳʣʘʪʳʥ ʥʝʛʽʟʛʽ ʝʨʝʞʝʣʝʨײ ʘסʘʫסʦʨפ

1. ɹפʆ ʪʘʙʠסʠ ʙʘʣʳץ ʰʘʨʫʘʰʳʣʳסʳ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʣʘʩʪʘʥʫ ʜᴅʨʝʞʝʩʽʥ 
ʘʥʳץʪʘʫ 

2. ʆʨʘʣ ץʘʣʘʩʳʥʳש ʩʘʫʜʘ ʥװʢʝʪʝʣʝʨʽʥʝʥ ʘʣʳʥסʘʥ ʙʘʣʳץ ʞᴅʥʝ ʙʘʣʳץ 

ᴇʥʽʤʜʝʨʽʥʝʥ  ʩʘʧʘʩʳʥ ʞᴅʥʝ ʘʥʪʠʙʠʦʪʠʢ ץʘʣʜʳסʳʥ ʘʥʳץʪʘʫ 

3. ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʳש ʘʫʤʘסʳʥʜʘסʳ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ 

ʙʘʣʳץʪʘʨʜʳש ʙʠʦץʘʫʽʧʩʽʟʜʽʛʽʥ ʟʝʨʪʪʝʫ  

4. ɹʘʣʳץ ʝʪʽʥʽש ʧʘʨʘʟʠʪʦʟʜʘʨ ʞᴅʥʝ ʘʫʳʨ ʤʝʪʘʣ ᴅʩʝʨʽʥʜʝʛʽ ᴇʟʛʝʨʽʩʪʝʨʽ 

5. ɸʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʙʘʣʳץ ʘסʟʘʩʳʥʜʘ ʰʳסʘʨʫ ᴅʜʽʩʽʥ ʟʝʨʪʪʝʫ 

ʇʨʘʢʪʠʢʘʣʳײץ ץʥʜʳʣʳץ. "ɹʘʣʳץʪʘʨʜʳ ʧʘʨʘʟʠʪʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫ 

(ʘʥʠʟʘʢʠʜʦʟ, ʦʧʠʩʪʦʨʭʦʟ, ʧʦʩʪʦʜʠʧʣʦʩʪʦʤʦʟ, ʣʠʛʫʣʝʟ, ʵʫʦʩʪʨʦʥʛʠʣʠʜʠʦʟ) 

ʙʦʡʳʥʰʘ ᴅʜʽʩʪʝʤʝʣʽʢ ʥײʩץʘʫʣʘʨ ᴅʟʽʨʣʝʥʜʽ, ɹפʆ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʙʘʣʳץ 

ʠʥʚʘʟʠʷʩʳʥʳש ʪʘʨʘʣʫʳ ʙʦʡʳʥʰʘ ʜʝʨʝʢʪʝʨ ʘʣʳʥʜʳ, ʩʦʥʜʘʡ-ʘץ ʙʘʣʳץʪʘʨʜʳש 

ʪײʪʳʥʫסʘ ץʘʫʽʧʪʽ ʫʣʳ ʟʘʪʪʘʨʜʳײץ שʨʘʤʳ ʟʝʨʪʪʝʣʜʽ. "ɹʘʪʳʩ פʘʟʘץʩʪʘʥ 
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ʦʙʣʳʩʳʥʳש ʩʫ ʘʡʜʳʥʜʘʨʳʥʘʥ ʘʫʳʨ ʤʝʪʘʣʜʘʨ ʪײʟʜʘʨʳʥʳש, ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש 

ʞᴅʥʝ ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽײץ שʨʘʤʳ ʙʦʡʳʥʰʘ ʙʘʣʳץ ʞᴅʥʝ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽש 

 ".ʘʨʳʣʜʳץʤʳʩ ʘʪײʘʫʽʧʩʽʟʜʽʛʽʥ ʤʦʥʠʪʦʨʠʥʛ ʞץ

 ɾײʤʳʩ ʙʘʨʳʩʳʥʜʘ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ɾᴅשʛʽʨ ʭʘʥ ʘʪʳʥʜʘסʳ ɹפɸʊʋ 

ʂʝɸפ ʦץʫ ʧʨʦʮʝʩʽʥʝ, ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ ʟʝʨʪʭʘʥʘʣʳץ ʩʘʙʘץ ᴇʪʢʽʟʫ 

ʢʝʟʽʥʜʝ ʚʝʪʝʨʠʥʘʨʣʳץ ʤʘʤʘʥʜʘʨʜʳ ʜʘʷʨʣʘʫ ʢʝʟʽʥʜʝ ץʦʣʜʘʥʳʣʜʳ. ɸʟʳץ-ʪװʣʽʢ 

 ,ʳʟʤʝʪʢʝʨʣʝʨʛʝץ ʳʣʳʤʠס ,ʤʘʤʘʥʜʘʨʳʥʘ שʘʫʽʧʩʽʟʜʽʛʽ ʟʝʨʪʭʘʥʘʣʘʨʳʥʳץ

ʦץʳʪʫʰʳʣʘʨסʘ, ʩʪʫʜʝʥʪʪʝʨʛʝ, ʤʘʛʠʩʪʨʘʥʪʪʘʨסʘ ʜʦʢʪʦʨʘʥʪʪʘʨסʘ ʞᴅʥʝ 

ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʤʘʤʘʥʜʳץʪʘʨʜʳש ʘʨʥʘʣסʘʥ ᴅʜʽʩʪʝʤʝʣʽʢ ʥײʩץʘʫ ʰʳסʘʨʳʣʜʳ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʞʘʨʠʷʣʘʫ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 8 ʙʘʩʧʘ 

ʞײʤʳʩʪʘʨʳʥʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ:  

4 ʤʘץʘʣʘ çנʳʣʳʤʠ ʝשʙʝʢʪʽש ʥʝʛʽʟʛʽ ʥᴅʪʠʞʝʣʝʨʽʥ ʞʘʨʠʷʣʘʫ װʰʽʥ 

 ʳʣʳʤס ʳʣʳʤ ʤʠʥʠʩʪʨʣʽʛʽ, ɹʽʣʽʤ ʞᴅʥʝס ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɹʽʣʽʤ ʞᴅʥʝץʘʟʘפ

ʩʘʣʘʩʳʥʜʘ cʘʧʘʥʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʢʦʤʠʪʝʪʽ ײʩʳʥסʘʥ סʳʣʳʤʠ ʙʘʩʳʣʳʤʜʘʨ 

ʪʽʟʙʝʩʽʥʝè ʢʽʨʝʪʽʥ סʳʣʳʤʠ ʞʫʨʥʘʣʜʘʨʜʘ ʞʘʨʠʷʣʘʥʜʳ: ʅᴇʣʜʽʢ ʝʤʝʩ ʠʤʧʘʢʪ-

ʬʘʢʪʦʨʳ ʙʘʨ ʞʫʨʥʘʣʜʘסʳ 1 ʤʘץʘʣʘ, ʞᴅʥʝ ʭʘʣʳץʘʨʘʣʳץ ʢʦʥʬʝʨʝʥʮʠʷ 

ʤʘʪʝʨʠʘʣʜʘʨʳʥʜʘסʳ 3 ʪʝʟʠʩ ʞʘʨʠʷ ʝʪʽʣʜʽ. 
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6. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʩʪʦʜʠʧʣʦʩʪʦʤʦʟʘ ʚ ʚʦʜʦʝʤʘʭ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ, ʉʝʡʬʫʣʣʠʥʩʢʠʝ 

ʯʪʝʥʠʷ-18, ʛ.ʅʫʨ-ʩʫʣʪʘʥ 1 ʪʦʤ. - 3 ʯʘʩʪʴ 2022.- ʉ.104-107. 

7. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʣʠʛʫʣʝʟʘ ʚ ʚʦʜʦʝʤʘʭ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ. ʛ. ʂʦʩʪʘʥʘʡ ʂʈʋ ʠʤʝʥʠ 

ɸ.ɹʘʡʪʫʨʩʳʥʦʚʘ  ɺʝʪʝʨʠʥʘʨʥʳʝ ʥʘʫʢʠ, 2 ïʩʝʢʮʠʷ, 8 ʜʝʢʘʙʨʴ 2022.- ʉ.146-150. 

8. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʦʜʦʝʤʦʚ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʠʥʚʘʟʠʦʥʥʳʝ 

ʙʦʣʝʟʥʠ ʨʳʙ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʢ 60-ʣʝʪʠʶ 

ɿʂɸʊʋ ʠʤʝʥʠ ɾʘʥʛʠʨ ʭʘʥʘ. ʋʨʘʣʴʩʢ.ï 2023.  ˉ 2(71) ʉ.332-339. 

 ʘʨʳʣʜʳ. ʉʦʥʳʤʝʥסʰʳ ץʘʫʣʳץʩײʤʳʩ ʙʦʡʳʥʰʘ 2 ᴅʜʽʩʪʝʤʝʣʽʢ ʥײʳʣʳʤʠ ʞנ

 ʳסʘʨʫ ᴅʜʽʩʽ 2023 ʞʳʣסʟʜʘʨʳʥ ʰʳײʪ שʟʘʩʳʥʘʥ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳסʘ ץʘʪʘʨ ʙʘʣʳץ

28 ʩᴅʫʽʨ ˉ8012 "ʂʘʜʤʠʡʜʽ ʙʘʣʳץ ʰʠʢʽʟʘʪʳʥʘʥ ʰʳסʘʨʫ ᴅʜʽʩʽ" ʧʘʡʜʘʣʳ ʤʦʜʝʣʴ 

ᴅʟʽʨʣʝʥʜʽ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʳש ʢᴇʣʝʤʽ ʤʝʥ ײץʨʳʣʳʤʳ. ɼʠʩʩʝʨʪʘʮʠʷʣʳץ  ʞײʤʳʩ ï 124 

ʙʝʪʪʝʥ ʪײʨʘʪʳʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʤᴅʪʽʥʜʝ ʪʝʨʽʣʽʧ, ʤʘʟʤײʥʳ, ʢʽʨʽʩʧʝʜʝʥ, ᴅʜʝʙʠʝʪʢʝ  

ʰʦʣʫʜʘʥ,  ʟʝʨʪʪʝʫ  ʤʘʪʝʨʠʘʣʜʘʨʳ  ʤʝʥ  ᴅʜʽʩʪʝʨʽʥʝʥ,  ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʣʝʨʽʥʝʥ,  

ʟʝʨʪʪʝʫ  ʥᴅʪʠʞʝʣʝʨʽʥ  ʪʘʣʜʘʫʜʘʥ,  ץʦʨʳʪʳʥʜʳʜʘʥ,  ʧʨʘʢʪʠʢʘʣʳײ ץʩʳʥʳʩʪʘʨʜʘʥ  

ʞᴅʥʝ  ץʦʩʳʤʰʘ  ʤʘʪʝʨʠʘʣʜʘʨʜʘʥ  ʪײʨʘʜʳ.  224  ץʦʣʜʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽʥ 

 .ʘʤʪʳʧ, 19 ʢʝʩʪʝ ʞᴅʥʝ 28 ʩʫʨʝʪʧʝʥ ʙʝʟʝʥʜʽʨʽʣʛʝʥץ

ɾײʤʳʩʪʳס שʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʤʝʥ ʙʘʡʣʘʥʳʩʳ.  

 ʘʤ ᴇʥʽʤʜʝʨʽסʘʥ BR10764944 "ʊʘסʘ ʘʨʥʘʣסʈ ɸʐʄ 2021-2023 ʞʳʣʜʘʨפ

 "ʳʣʘʫ ᴅʜʽʩʪʝʨʽʥ ᴅʟʽʨʣʝʫץʙʘ ץʤʦʥʠʪʦʨʠʥʛʽ ʞᴅʥʝ ʘʥʘʣʠʪʠʢʘʣʳ שʘʫʽʧʩʽʟʜʽʛʽʥʽץ

 שʳ ᴇʥʽʤʜʝʨʽʥʽסʄʘʣ ʰʘʨʫʘʰʳʣʳ" שʜʘʨʣʘʤʘʩʳʥʳסʙʘ ץʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳס

 ʡʝʣʝʨʜʽ ᴅʟʽʨʣʝʫ" ʤʽʥʜʝʪʽ ʙʦʡʳʥʰʘ, çɹʘʪʳʩװʰʽʥ ʪʝʩʪ-ʞװ ʳʣʘʫץʘʫʽʧʩʽʟʜʽʛʽʥ ʙʘץ

-ץʚʝʪʝʨʠʥʘʨʠʷʣʳ שᴇʥʽʤʜʝʨʽʥʽ ץʞᴅʥʝ ʙʘʣʳ ץʳ ʙʘʣʳסʩʪʘʥ ʦʙʣʳʩʳʥʜʘץʘʟʘפ

ʩʘʥʠʪʘʨʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥʽש ʤʦʥʠʪʦʨʠʥʛʽè סʳʣʳʤʠ ʞʦʙʘʩʳ ʰʝשʙʝʨʽʥʜʝ 

ʦʨʳʥʜʘʣʜʳ. 
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1 ᴄɼɽɹʀɽʊʂɽ ʐʆʃʋ 

 

1.1 ɹʘʣʳץʪʘʨʜʳש ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-ʩʘʥʠʪʘʨʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽ 

ʊײʨʘץʪʳ ʞᴅʥʝ ʥʘʫץʘʥʜʳ ʜʘʤʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽש, ʩʦʥʜʘʡ-ʘץ ʝʣʜʽש 

ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ʪײʨʘץʪʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽש ʥʝʛʽʟʛʽ 

ʬʘʢʪʦʨʣʘʨʳʥʳש ʙʽʨʽ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫ ʢᴇʣʝʤʽʥ ײʣסʘʡʪʫ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʩʦʥʳʤʝʥ ץʘʪʘʨ ʘʟʳץ-ʪװʣʽʢ ᴇʥʽʤʜʝʨʽʥʽש, ʦʥʳש ʽʰʽʥʜʝʛʽ ʩʫ 

ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʜʝʨʽʥʽץ שʘʫʽʧʩʽʟʜʽʛʽʥ ʘʨʪʪʳʨʫʜʳ ʞᴅʥʝ ʭʘʣʳװ ץʰʽʥ ʩʘʧʘʥʳ 

ʞʘץʩʘʨʪʫʜʳ ץʘʤʪʠʜ.r ᴆʥʜʽʨʽʩʪʝʛʽ ᴇשʜʝʫ, ʪʘʩʳʤʘʣʜʘʫ, ʩʘץʪʘʫ ʞᴅʥʝ ʩʘʪʫ 

ʧʨʦʮʝʩʽʥʜʝ ʙʘʣʳץ ʞᴅʥʝ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽש ʙʠʦʧʘʪʦʛʝʥʜʝʨʤʝʥ ʣʘʩʪʘʥʫ ץʘʫʽʧʽʥʝ 

ʞᴅʥʝ ץʘʫʽʧʪʽ ʭʠʤʠʷʣʳץ ʟʘʪʪʘʨʜʳש ᴅʩʝʨʽʥʝ ʪʘʧ ʙʦʣʫʳ ʤװʤʢʽʥ [15]. 

ɹʘʣʳץ ʞᴅʥʝ ʪʝשʽʟ ᴇʥʽʤʜʝʨʽ ʘʜʘʤʥʳש ʪʘʤʘץʪʘʥʫʳʥʜʘ ʰʝʰʫʰʽ ʨᴇʣ ʘʪץʘʨʘʜʳ, 

ᴇʡʪʢʝʥʽ ʦʣʘʨ ʘץʫʳʟʜʘʨʜʳש, ʤʘʡʣʘʨʜʳש, ʢʘʣʠʡ, ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ, ʪʝʤʽʨ, ʬʦʩʬʦʨ 

ʩʠʷץʪʳ ʤʠʥʝʨʘʣʜʘʨʜʳץ שʦʣ ʞʝʪʽʤʜʽ ʢᴇʟʜʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 

ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳʥʘ ץʘʞʝʪʪʽ ʤʘשʳʟʜʳ ʜᴅʨʫʤʝʥʜʝʨʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ʉʦʥʜʳץʪʘʥ ʙʘʣʳץ ʰʠʢʽʟʘʪʳʥʳש ʩʘʧʘʩʳʥ, ʦʥʳש ʪʝʭʥʦʣʦʛʠʷʣʳץ ᴇשʜʝʫʛʝ 

ʞʘʨʘʤʜʳʣʳסʳʥ ʙʘסʘʣʘʫ, ʪײʪʳʥʫʰʳʣʘʨ װʰʽʥ ʞʦסʘʨʳ ʩʘʧʘ ʩʪʘʥʜʘʨʪʪʘʨʳʥ 

 ʳʣʘʫץʩʘʧʘʩʳʥ ʙʘ שʰʠʢʽʟʘʪ ʧʝʥ ᴇʥʜʽʨʽʣʝʪʽʥ ᴇʥʽʤʥʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʩʦʥʜʘʡ-ʘץ

ʞװʡʝʩʽʥ ᴅʟʽʨʣʝʫ װʰʽʥ סʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫ ʤʘשʳʟʜʳ. ɯʩ 

ʞװʟʽʥʜʝ ʢᴇʙʽʥʝʩʝ ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʙʘסʘʣʘʫ ʙʘʣʳץ ʞᴅʥʝ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽש 

ʪײʪʳʥʫ ץʘʩʠʝʪʪʝʨʽʥ ʙʘסʘʣʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ [16]. ɹʘʣʳץ ʞᴅʥʝ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽ 

ᴅʩʽʨʝʩʝ ʝʪʽʥʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʪʝʟ ʙײʟʳʣʘʜʳ: ʦʥʳײץ שʨʘʤʳʥʜʘ 

ʜᴅʥʝʢʝʨ ʪʽʥʜʝʨʽ ʘʟ, ʜʠʬʬʫʟʠʷʣʳץ ʙᴇʣʽʥʛʝʥ ʤʘʡ ʤʝʥ ʙʘʡʣʘʥʳʩץʘʥ ʩʫ ʢᴇʧ [17]. 

ɹʘʣʳץʪʳש ʤʠʢʨʦʬʣʦʨʘʩʳ ʢᴇʙʽʥʝʩʝ ʦʥʳש ʪʽʨʰʽʣʽʢ ʝʪʫ ʦʨʪʘʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. 

ʊײʱ rʩʫ ʙʘʣʳץʪʘʨʳ ᴅʜʝʪʪʝ ʪʝשʽʟ ʙʘʣʳץʪʘʨʳʥʘ ץʘʨʘסʘʥʜʘ ʣʘʩʪʘʥסʘʥ, ᴇʡʪʢʝʥʽ 

 .ʦʣʘʡʣʳ ʦʨʪʘ ʙʘʨ [18]ץ

ʉʫ ʦʨʪʘʩʳʥʳש ʣʘʩʪʘʥʫʳ ʞʘסʜʘʡʳʥʜʘ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳײץ שʨʘʤʳʥʜʘסʳ 

ʙʘʣʳץ ʰʠʢʽʟʘʪʳʥʳש ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫ ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ ʪײʨסʳʩʳʥʘʥ 

ʝʨʝʢʰʝ ʤʘשʳʟʜʳ [19]. ʉʫ ʨʝʩʫʨʩʪʘʨʳʥʳש ʣʘʩʪʘʥʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʘʣʳץ 

ʰʠʢʽʟʘʪʳʥʳש ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥ ʞᴅʥʝ ʦʥʳש ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳײץ שʨʘʤʳʥ 

ʙʘסʘʣʘʫ ᴅʩʽʨʝʩʝ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʦʪʳʨ, ʦʥʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ᴇשʽʨʣʝʨʜʝʛʽ ʪʘסʘʤ 

ᴇʥʽʤʜʝʨʽʥʽש ʪʦʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥʝ ʢʝʧʽʣʜʽʢ ʙʝʨʤʝʡʜʽ. ɸʟʳץ-ʪװʣʽʢ ᴇʥʽʤʜʝʨʽʥʽש 

ʪʦʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʝʣʽʤʽʟʜʽש ʘʫʤʘסʳʥʜʘסʳ ʩʫ 

ʘʡʜʳʥʜʘʨʳʥʘ ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ, ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʞᴅʥʝ ʧʘʨʘʟʠʪʦʣʦʛʠʷʣʳץ 

ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʫ ץʘʞʝʪ [20]. 

 ץʠʥʚʘʟʠʷʣʳ שʪʘʨʜʳץʘʫʽʧ ʪᴇʥʜʽʨʝʪʽʥ ʙʘʣʳץ ʳʥʘסʩʪʘʥʜʘ ʘʜʘʤ ʜʝʥʩʘʫʣʳץʘʟʘפ

ʘʫʨʫʣʘʨʳʥʳש ʪʘʨʘʣʫ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙʘʣʳץʪʘʨʜʳש ʧʘʨʘʟʠʪʪʽʢ 

ʘʫʨʫʣʘʨʳ ʢʝʟʽʥʜʝʛʽ ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʪʽʣʽʢ ʧʝʥ ʵʧʠʟʦʦʪʠʷʣʳץ ʧʨʦʮʝʩʪʽש 

ʘʡʤʘץʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞʝʪʢʽʣʽʢʪʽ ʟʝʨʪʪʝʣʤʝʛʝʥ ʢᴅʟʽʨʛʽ ʟʘʤʘʥʜʘ  ץʦʨʰʘסʘʥ 

ʦʨʪʘʥʳ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨ ᴇʪʝ ʢᴇʧ. ɹײʣ ʝʣʜʽש ʘʟʳץ-ʪװʣʽʢ ʤᴅʩʝʣʝʣʝʨʽʥ ʰʝʰʫ װʰʽʥ 

ʙʘʣʳץ ʞᴅʥʝ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ץʘʫʽʧʩʽʟʜʽʢ ʪʠʽʤʜʽʣʽʛʽʥ 

ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʪʝʜʽ [21]. ʂᴅʟʽʨʛʽ ʫʘץʳʪʪʘ ʝʢʽ ʥʝʛʽʟʛʽ ʤᴅʩʝʣʝʩʽ ʦʣ ʘʟʳץ-ʪװʣʽʢ 

 שʧʝʥ ʩʫʜʳ ץʘʥʜʘ, ʪʦʧʳʨʘסʳʜʘʥ ʘʣסʨײʣʘʩʪʘʥʫ.r ʊʘʨʠʭʠ ʪ שʘʫʽʧʩʽʟʜʽʛʽ ʞᴅʥʝ ʦʥʳץ
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ʣʘʩʪʘʥʫʳ ʘʟʳץ-ʪװʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽʥʝ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʪʽ, ʙײʣ ʘʜʘʤ 

ʜʝʥʩʘʫʣʳסʳʥʘ װʣʢʝʥ ץʘʫʽʧ ʪᴇʥʜʽʨʝʜʽ [22]. 

ɸʟʳץ-ʪװʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽ ʙʘסʘʣʘʫ װʰʽʥ ʘʟʳץ-ʪװʣʽʢ ʩʘʧʘʩʳ, 

ʘʟʳץ-ʪװʣʽʢʪʽש ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ ץʦʣʞʝʪʽʤʜʽʣʽʛʽ, ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש 

ʰʝʢʪʽ ʤᴅʥʜʝʨʽʥʝ ץʦʣ ʞʝʪʢʽʟʫ, ʩʦʥʜʘʡ-ʘץ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽʥʽש ɽʫʨʘʟʠʷʣʳץ 

ʵʢʦʥʦʤʠʢʘʣʳץ ʦʜʘץʪʳש ʪʝʭʥʠʢʘʣʳץ ʨʝʪʪʝʫ ʪʫʨʘʣʳ ʟʘשʥʘʤʘʩʳʥʳש ʪʘʣʘʧʪʘʨʳʥʘ 

ʩᴅʡʢʝʩʪʽʛʽ ʩʠʷץʪʳ ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ɹʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽש 

-ץʚʝʪʝʨʠʥʘʨʠʷʣʳ שʪʳץʰʽʥ ʙʘʣʳװ ʘʤʪʘʤʘʩʳʟ ʝʪʫץ ʘʫʽʧʩʽʟʜʽʛʽ ʤʝʥ ʩʘʧʘʩʳʥץ

ʩʘʥʠʪʘʨʠʷʣʳץ ʩʘʨʘʧʪʘʤʘʩʳʥʳײץ שʨʘʤʳʥʘ ʝʥʛʽʟʽʣʛʝʥ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʽʩ-

ʘhʨʘʣʘʨ ʢʝʰʝʥʽʥ ʞװʨʛʽʟʫ ץʘʞʝʪ [23]. 

 ɹʘʩʪʘʧץʳ ʢʝʟʝש - ʙʘʣʳץ ʘʫʣʘʫ ʘʡʤʘץʪʘʨʳʥʜʘסʳ ʙʘʣʳץ ʧʦʧʫʣʷʮʠʷʩʳʥ 

ʙʘץʳʣʘʫ, ʘʣ ʩʦסשʳ ʢʝʟʝש ʩʘʧʘ ʤʝʥ ץʘʫʽʧʩʽʟʜʽʢ ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʜʘʡʳʥ 

ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥ ʰʳסʘʨʫ. ɾʘʥʫʘʨʣʘʨʜʳ ʪʘʤʘץʪʘʥʜʳʨʫסʘ ʥʝʤʝʩʝ ʪʘסʘʤʜʳץ 

ʤʘץʩʘʪץʘ ʘʨʥʘʣסʘʥ ʙʘʣʳץ ʘʫʣʘʫ ʦʨʳʥʜʘʨʳʥʜʘ ʤʽʥʜʝʪʪʽ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-

ʩʘʥʠʪʘʨʠʷʣʳץ ʩʘʨʘʧʪʘʤʘ ʞװʨʛʽʟʽʣʝʜʽ. ɹײʣ ʩʘʨʘʧʪʘʤʘ ʤʽʥʜʝʪʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ 

ʞᴅʥʝ ʵʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡ ʪײʨסʳʩʳʥʘʥ ʘʫʣʘʫ ʦʨʥʳʥʳש ʥʝʤʝʩʝ ʘʫʜʘʥʥʳש 

ʞʘסʜʘʡʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʝʤʝʩ. ʉʘʨʘʧʪʘʤʘ ʢʝʣʽʧ ʪװʩʢʝʥ ʙʘʣʳץʪʳ ʪʝʢʩʝʨʫ װʰʽʥ 

ʙʘʟʘʨʣʘʨʜʘ ʜʘ ʞװʨʛʽʟʽʣʝʜʽ. ɽʛʝʨ ʦʥʳש ʩʘʧʘʩʳ ʞʘץʩʳ ʜʝʧ ʪʘʥʳʣʩʘ, ʙʘʣʳץʪʳ 

ʰʝʢʪʝʫʩʽʟ ʩʘʪʫסʘ ʙʦʣʘʜʳ [24]. ɹʘʣʳץʪʳש ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫ ʢװʢʽʨʪʪʽ ʩʫʪʝʢʪʽש, 

ʘʤʤʠʘʢʪʳײץ שʨʘʤʳʥ, ʩʫʪʝʛʽ ʠʦʥʜʘʨʳʥʳש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ʞᴅʥʝ ʧʘʨʘʟʠʪʪʽʢ 

ʪʘʟʘʣʳץʪʳ ʪʘʣʜʘʫʜʳ ץʦʩʘ ʘʣסʘʥʜʘ, ʥʦʨʤʘʪʠʚʪʽʢ ʪʘʣʘʧʪʘʨסʘ ʩᴅʡʢʝʩ ʟʝʨʪʭʘʥʘʣʳץ 

ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʫ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ [25]. 

ɹʘʣʳץʪʳש ʠʽʩʽ, ʩʳʨʪץʳ ʪװʨʽ, ʟʘץʳʤʜʘʥʫʳ, ʙᴇʛʜʝ ץʦʩʧʘʣʘʨʳ ʞᴅʥʝ ʪװʩʽ 

ʩʠʷץʪʳ ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʙʘסʘʣʘʥʘʜʳ. ʊʝשʽʟ ʙʘʣʳץʪʘʨʳʥʜʘ 

ʢʝʟʜʝʩʝʪʽʥ ʧʘʨʘʟʠʪʪʝʨ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽש ʞᴅʥʝ ʙʘʣʳץʪʳש ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ 

 .ʩʘʧʘʩʳʥ ᴇʟʛʝʨʫʽʥʝ ᴅʢʝʣʝʜʽ שʣ ʦʥʳײʘʩʠʝʪʪʝʨʽʥ ᴇʟʛʝʨʪʝ ʘʣʘʜʳ, ʙץ

ɺʝʪʝʨʠʥʘʨʠʷʣʳץ ʠʥʩʧʝʢʮʠʷ ʦʩʳʥʜʘʡ ʧʘʨʘʟʠʪʪʝʨʜʽש ʙʦʣʫʳʥ ʘʥʳץʪʘʫ, ʙʘʣʳץʪʳש 

ʣʘʩʪʘʥʫ ʜᴅʨʝʞʝʩʽʥ ʘʥʳץʪʘʫ ʞᴅʥʝ ʰʠʢʽʟʘʪʪʳש ʥʝʤʝʩʝ ᴇʥʽʤʥʽש ʪʘסʘʤʜʳץ ʥʝʤʝʩʝ 

ʙʘʩץʘ ʤʘץʩʘʪʪʘʨʜʘ ʧʘʡʜʘʣʘʥʫסʘ ʞʘʨʘʤʜʳʣʳסʳ ʪʫʨʘʣʳ ʰʝʰʽʤʥʽש ʘʣʳʥסʘʥ 

ʜʝʨʝʢʪʝʨʽ ʥʝʛʽʟʽʥʜʝ ʞװʨʛʽʟʽʣʝʜʽ [26]. 

 ץʞᴅʥʝ ʙʘʣʳ ץɹʘʣʳ" שʪʳץʦʜʘ ץʵʢʦʥʦʤʠʢʘʣʳ ץʩʪʘʥʜʘ ɽʫʨʘʟʠʷʣʳץʘʟʘפ

ᴇʥʽʤʜʝʨʽʥʽץ שʘʫʽʧʩʽʟʜʽʛʽ ʪʫʨʘʣʳ" ʪʝʭʥʠʢʘʣʳץ ʨʝʛʣʘʤʝʥʪʽ ץʦʣʜʘʥʳʣʘʜʳ (ɽɸʕʆ 

ʂʈ 040/2016). ʆʩʳ ʈʝʛʣʘʤʝʥʪʪʽ19-20 ש ʪʘʨʤʘץʪʘʨʳʥʜʘ ʝʛʝʨ ʪʽʨʽ ʙʘʣʳץʪʘ ʘʜʘʤʜʘʨ 

 ʪʘʣʩʘ, ʦʥʳ ʢʝʤץʜʝʨʥᴅʩʽʣʜʝʨʽ ʘʥʳ שʘʫʽʧʪʽ ʪʽʨʽ ʧʘʨʘʟʠʪʪʝʨ ʤʝʥ ʦʣʘʨʜʳץ ʰʽʥװ

ʜʝʛʝʥʜʝ 24 ʩʘסʘʪ ʙʦʡʳ ʤʠʥʫʩ 20 Üʉ ʥʝʤʝʩʝ ʢʝʤʽʥʜʝ 15 ʩʘסʘʪ ʙʦʡʳ 35 Üʉ ʞʦסʘʨʳ 

ʝʤʝʩ ʪʝʤʧʝʨʘʪʫʨʘסʘ ʜʝʡʽʥ ʤײʟʜʘʪʫ ʢʝʨʝʢ, ʩʦʥʜʘʡ-ʘץ ץʘʫʽʧʩʽʟʜʽʢʪʽ ץʘʤʪʘʤʘʩʳʟ 

ʘʟʳץ-ʪװʣʽʢ ᴇʥʽʤʜʝʨʽʥʝ  ʙʘʩץʘ ʜʝʟʠʥʬʝʢʮʠʷʣʘʫ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫ ʢʝʨʝʢ [27]. 

ʂʝʣʝʩʽ ʜʝʨʝʢ ʙʦʡʳʥʰʘ +28ÁC (ץʳʟʜʳʨסʘʥ) ʞᴅʥʝ +40ÁC (ʪװʪʽʥ) ʪʝʤʧʝʨʘʪʫʨʘʜʘ 

ʪʝʤʝʢʽ ʰʝʛʫ ʙʘʣʳץʪʘסʳ ʧʘʨʘʟʠʪʪʝʨʜʽ ʞʦʡʤʘʡʜʳ, ʘʣ +60ÁC (ʞʦסʘʨʳ) 

ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʘʥʠʟʘʢʠʩ ʥʝʤʘʪʦʜʪʘʨʳ ᴇʣʝʜʽ [28].  

ɸʫʳʨ ʤʝʪʘʣʣ ʪײʟʜʘʨʳʤʝʥ ʫʣʘʥʫ ʙʝʣʛʽʣʝʨʽ ʙʘʨ ʥʝʤʝʩʝ ʫʣʘʥʫסʘ ʢװʜʽʢ ʙʘʨ 

ʙʘʣʳץʪʘʨ ʵʢʩʧʨʝʩʩ ᴅʜʽʩʽʤʝʥ ʫʳʪʪʳʣʳץץʘ ʪʘʣʜʘʥʘʜʳ. ɽʛʝʨ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʪʝʨʽʩ ʙʦʣʩʘ, ᴇʥʽʤ ʦʣʘʨʜʳש ʥᴅʪʠʞʝʣʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ץʦʩʳʤʰʘ ʟʝʨʪʭʘʥʘʣʳץ 

ʪʝʢʩʝʨʫʣʝʨ ʞװʨʛʽʟʽʣʛʝʥʥʝʥ ʢʝʡʽʥ ʩʘʪʳʣʳʤסʘ ʰʳסʘʨʳʣʫʳ ʤװʤʢʽʥ. ɽʛʝʨ ʵʢʩʧʨʝʩʩ-
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ʪʝʩʪ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʙʘʣʳץ ʝʪʽʥʽש ʞʘʣʧʳ ʫʳʪʪʳʣʳסʳ ʘʥʳץʪʘʣʩʘ, 

ʧʘʨʪʠʷʜʘʥ 10 ʜʘʥʘ ʟʝʨʪʪʝʫʛʝ ʞʘʪʘʪʳʥ ʟʠʷʥʜʳ ʟʘʪʪʘʨʜʳ ʢᴇʨʩʝʪʝ ʦʪʳʨʳʧ, 

ʭʠʤʠʷʣʳץ-ʪʦʢʩʠʢʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫ װʰʽʥ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʟʝʨʪʭʘʥʘסʘ ʞʽʙʝʨʽʣʝʜʽ 

[29]. 

ʋʣʳ ʟʘʪʪʘʨʜʳש ʪװʨʣʝʨʽʥ ʞᴅʥʝ ʦʣʘʨʜʳץ שʘʣʜʳץ ʤᴇʣʰʝʨʽʥ ʘʥʳץʪʘʫ װʰʽʥ 

ʪʠʽʩʪʽ ʥʦʨʤʘʪʠʚʪʽʢ-ʪʝʭʥʠʢʘʣʳײץ ץʞʘʪʪʘʨʜʘ ʩʠʧʘʪʪʘʣסʘʥ ᴅʜʽʩʪʝʨ ץʦʣʜʘʥʳʣʘʜʳ. 

ɸʫʳʨ ʤʝʪʘʣʜʘʨ ʤʝʥ ʤʳʰʴʷʢʪʳ ʪʘʣʜʘʫ װʰʽʥ ʄɽʄʉʊ ʢʝʰʝʥʽʥʜʝ ʩʠʧʘʪʪʘʣסʘʥ 

ᴅʜʽʩʪʝʨ ץʦʣʜʘʥʳʣʘʜʳ "ʐʠʢʽʟʘʪ ʞᴅʥʝ ʪʘʤʘץ ᴇʥʽʤʜʝʨʽ ʫʳʪʪʳ ʵʣʝʤʝʥʪʪʝʨʜʽ 

ʘʥʳץʪʘʫ ᴅʜʽʩʪʝʨʽ" ץʦʣʜʘʥʘʜʳ. ɹʘʣʳץʪʘסʳ ʘʫʳʨ ʤʝʪʘʣʜʘʨ ʤʝʥ ʤʳʰʴʷʢʪʳש 

 ʳ ʫʣʳסʣʽʢ ʰʠʢʽʟʘʪʳʥʜʘװʪ-ץʜʽʣʽʛʽ "ɸʟʳשʢʝʟʝ שʳʣʘʫʜʳץʙʘ ץʨʘʤʳʥ ʟʝʨʪʭʘʥʘʣʳײץ

ʵʣʝʤʝʥʪʪʝʨʜʽײץ שʨʘʤʳʥ ʤʝʤʣʝʢʪʪʽʢ ʟʝʨʪʭʘʥʘʣʳץ ʙʘץʳʣʘʫʜʳש ʪᴅʨʪʽʙʽ ʤʝʥ 

ʢʝʟʝשʜʽʣʽʛʽ ʪʫʨʘʣʳ ײʩʳʥʳʤʜʘʨʜʘ" ʘʡץʳʥʜʘʣסʘʥ [30].  

ʆʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʞᴅʥʝ ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʪʠʽʩʪʽ ʄɽʄʉʊ 

7631-2008 ʙʝʣʛʽʣʝʥʛʝʥ ʪʘʣʘʧʪʘʨסʘ ʩᴅʡʢʝʩ ʙʘסʘʣʘʥʘʜʳ. תʣʛʽʣʝʨʜʽ ʪʘשʙʘʣʘʫʜʳ 

ʪʝʢʩʝʨʫ ʢʝʜʝʥ ʦʜʘסʳʥʳש ʂʈ 022/2011 "ʊʘʤʘץ ᴇʥʽʤʜʝʨʽʥ ʪʘשʙʘʣʘʫ ʙᴇʣʽʛʽʥʜʝ 

ʪʫʨʘʣʳ" ʪʝʭʥʠʢʘʣʳץ ʨʝʛʣʘʤʝʥʪʽʥʽש ʪʘʣʘʧʪʘʨʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʞװʨʛʽʟʽʣʝʜʽ. 

ɿʝʨʪʭʘʥʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘסʘʣʘʫ ʢʝʟʽʥʜʝ ʩʳʥʘʤʘʣʘʨʜʳש 

ʙʝʣʛʽʣʝʥʛʝʥ ʪʘʣʘʧʪʘʨסʘ ʩᴅʡʢʝʩʪʽʛʽ ʥʝʤʝʩʝ ʩᴅʡʢʝʩʪʽʛʽ ʪʫʨʘʣʳ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ 

 ᴅʜʽʩʪʝʨ ʙʝʣʛʽʣʝʥʛʝʥ ץʰʽʥ ʄɽʄʉʊ ʈ ʀʉʆ 10576-1-2006 "ʉʪʘʪʠʩʪʠʢʘʣʳװ

ʪʘʣʘʧʪʘʨסʘ ʩᴅʡʢʝʩʪʽʢʪʽ ʙʘסʘʣʘʫ ʞᴇʥʽʥʜʝʛʽ ʥײʩץʘʫʣʳץ" ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [31]. 

 ץʩʪʘʥʜʘʨʪʪʘʨʜʳ, ʩʦʥʜʘʡ-ʘ ץʣʪʪʳײ ʞᴅʥʝ ץʘʨʘʣʳץʳ ʭʘʣʳסʦʣʜʘʥʳʩʪʘפ

ʰʝʪʝʣʜʽʢ ᴇʥʜʽʨʫʰʽʣʝʨʜʽש ʪʝʭʥʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʪʘʣʜʘʫ ʙʘʣʳץ 

ᴇʥʽʤʜʝʨʽʥʽש ʪʝʨʤʠʥʦʣʦʛʠʷʩʳ ʤʝʥ ʩʘʧʘ ʤʝʥ ץʘʫʽʧʩʽʟʜʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש 

ʞʠʳʥʪʳסʳʥʜʘ, ʩʘץʪʘʫ ʰʘʨʪʪʘʨʳʥʜʘ, ʦʨʘʫ ʤʝʥ ʪʘשʙʘʣʘʫʜʘ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽש 

ʩʪʘʥʜʘʨʪʪʘʨʳʥʳש ʪʘʣʘʧʪʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʳ ʢᴇʨʩʝʪʝʜʽ 

[32].  ʊʘʣʘʧʪʘʨסʘ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʝ ʘʨʥʘʣסʘʥ ʛʠʛʠʝʥʘʣʳץ ʩʪʘʥʜʘʨʪʪʘʨ, ʙʘʣʳץʪʳ 

ʪװʩʽʨʫʛʝ ʜʝʡʽʥ ʞᴅʥʝ ʦʜʘʥ ʢʝʡʽʥ ᴇשʜʝʫ ʞᴅʥʝ ʩʘץʪʘʫ ʝʨʝʞʝʣʝʨʽ, ʞʘשʘ ʧʽʩʢʝʥ, 

ʙʘʣʤײʟʜʘץ ʞᴅʥʝ ᴇשʜʝʣʛʝʥ ʙʘʣʳץʪʘʨסʘ ʘʨʥʘʣסʘʥ ʩʪʘʥʜʘʨʪʪʘʨ, ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʝ 

ʘʨʥʘʣסʘʥ ʤʝʜʠʮʠʥʘʣʳץ ʝʨʝʞʝʣʝʨ, ʙʘʣʳץʪʳ ʦʨʘʫ ʝʨʝʞʝʣʝʨʽ, ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽש 

ʩʘʧʘʩʳʥ ʨʝʩʤʠ ʙʘץʳʣʘʫ ʞᴅʥʝ ʽʣʝʩʧʝ ײץʞʘʪʪʘʨ ʤʝʥ ʩʝʨʪʠʬʠʢʘʪʪʘʨסʘ ץʦʡʳʣʘʪʳʥ 

ʪʘʣʘʧʪʘʨ ʢʽʨʝʜʽ. ɹײʣ ʩʫ ʦʨʛʘʥʠʟʤʜʝʨʽʥʝʥ ʘʣʳʥסʘʥ ᴇʥʽʤʜʝʨʜʽש ʩʘʧʘʩʳʥ 

ʞʘץʩʘʨʪʫסʘ ʞᴅʥʝ ץʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʳץʧʘʣ ʝʪʝʜʽ. ɹײʣ ʙʘסʳʪʪʘסʳ 

ʤʘשʳʟʜʳ ץʘʜʘʤ 2010 ʞʳʣסʳ 1 ʰʽʣʜʝʜʝ ʈʝʩʝʡ, ɹʝʣʘʨʫʩ ʞᴅʥʝ פʘʟʘץʩʪʘʥ ʢʝʜʝʥ 

ʦʜʘסʳʥ ײץʨʫʜʘʥ ʙʘʩʪʘʣʜʳ [33]. 

 ʂʝʜʝʥ ʦʜʘסʳ ʰʝשʙʝʨʽʥʜʝ ʦʩʳ ʤᴅʩʝʣʝ ʙʦʡʳʥʰʘ ʢʝש ʪʘʨʘʣסʘʥ ʧʨʦʙʣʝʤʘʣʘʨסʘ 

 .ʘʣʘʜʳץʘʣʳʧʪʘʩʫʳ ʙʘʡץ ʙʝʣʩʝʥʜʽ שʽʩʪʽʢʪʽשʢʝ ץʵʢʦʥʦʤʠʢʘʣʳ ץʘʨʘʤʘʩʪʘʥ ʦʨʪʘץ

ʂʝʟ ʢʝʣʛʝʥ ʵʢʦʥʦʤʠʢʘʣʳץ ʢʝשʽʩʪʽʢ ʊʝʭʥʠʢʘʣʳץ ʨʝʪʪʝʫ ʩʘʣʘʩʳʥʜʘ ʙʽʨʳסשʘʡ 

ʩʘʷʩʘʪʪʳ ʞᴅʥʝ ʩʪʘʥʜʘʨʪʪʘʨʜʳ ʙʝʣʛʽʣʝʡʪʽʥ ʤʽʥʜʝʪʪʽ ײץʞʘʪʪʘʨʜʳ ᴅʟʽʨʣʝʫʜʽ ʪʘʣʘʧ 

ʝʪʝʜʽ [34]. 

ɽʫʨʦʧʘʣʳץ ʆʜʘץ ʝʣʜʝʨʽʥʜʝ ɽʆ-ʥʳש ʘʟʳץ-ʪװʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽ ʩʘʣʘʩʳʥʜʘסʳ 

 ʙʝʨʽʥʜʝשʰʝ ץʪʘʩʪʳץʳʥʪʳʤʘ ץʘʨʘʣʳץʦʣʜʘʥʳʣʘʜʳ. ʍʘʣʳץ ʥʦʨʤʘʣʘʨʳ ץʳץײץ

ʝʫʨʦʧʘʣʳץ ʥʘʨʳץץʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʪʝשʜʝʩʪʽʨʽʣʛʝʥ ʪʘʣʘʧʪʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ 

ʟʘʤʘʥʘʫʠ ʥʦʨʤʘʪʠʚʪʽʢ-ץײץʳץʪʳץ ʙʘʟʘʥʳ ʧʘʡʜʘʣʘʥʫ ʤʘשʳʟʜʳ ʝʨʝʞʝ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ [35]. 
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ɹסײʘʥ ʦʩʳ ʩʘʣʘʜʘסʳ ʞʘʣʧʳ ʧʨʠʥʮʠʧʪʝʨʜʽ ʙʝʣʛʽʣʝʡʪʽʥ ɽʆ ˉ178/2002 

ʝʨʝʞʝʩʽ ʢʽʨʝʜʽ; ɽʆ ˉ882/2004 ʘʟʳץ-ʪװʣʽʢ ʞᴅʥʝ ʞʝʤ-ʰᴇʧ, ʩʦʥʜʘʡ-ʘץ 

ʞʘʥʫʘʨʣʘʨʜʳש ʜʝʥʩʘʫʣʳסʳ ʤʝʥ ץʦʨסʘʣʫʳ ʪʫʨʘʣʳ ʟʘשʥʘʤʘʥʳש ʩʘץʪʘʣʫʳʥ 

ʙʘץʳʣʘʫ ʪʫʨʘʣʳ ʝʨʝʞʝʩʽ; ɽʆ 852/2004 ("H1") ʘʟʳץ-ʪװʣʽʢ ʛʠʛʠʝʥʘʩʳ ʪʫʨʘʣʳ 

ʝʨʝʞʝʩʽ; ɽʆ ʝʨʝʞʝʩʽ 853/2004 ("H2") ʞʘʥʫʘʨʣʘʨʜʘʥ ʘʣʳʥʘʪʳʥ ʘʟʳץ-ʪװʣʽʢʪʽ 

 ,ʘʥ ʘʨʥʘʡʳ ʝʨʝʞʝʣʝʨʤʝʥ; ʞᴅʥʝ ɽʆ ʝʨʝʞʝʩʽ 854/2004 ("H3")סʘ ʘʨʥʘʣסʘʫסʦʨץ

ʪײʪʳʥʫסʘ ʘʨʥʘʣסʘʥ ʞʘʥʫʘʨʣʘʨʜʘʥ ʘʣʳʥʘʪʳʥ ᴇʥʽʤʜʝʨʜʽ ʙʘץʳʣʘʫסʘ ʘʨʥʘʣסʘʥ 

ʘʨʥʘʡʳ ʝʨʝʞʝʣʝʨʽ ʢʽʨʝʜʽ [36]. 

 ʣʽʢװʪ-ץʘʟʳ ץʡʳʤʳʥʘ ʢʽʨʫʽ ʙʘʨʣʳױ ʟʽʣʽʢ ʉʘʫʜʘװʥʠʝʞװɼ שʩʪʘʥʥʳץʘʟʘפ

ʢᴅʩʽʧʦʨʳʥʜʘʨʳʥʜʘ, ʩʦʥʳש ʽʰʽʥʜʝ ʅɸʉʉʈ-ʞװʡʝʩʽʥʜʝ ʩʘʧʘ ʤʝʥʝʜʞʤʝʥʪʽ ʞװʡʝʩʽʥ 

ʝʥʛʽʟʫʜʽ ʪʘʣʘʧ ʝʪʪʽ [37]. ʊᴅʫʝʢʝʣʜʝʨʜʽ ʪʘʣʜʘʫ ʞᴅʥʝ ʩʳʥʠ ʙʘץʳʣʘʫ ʥװʢʪʝʣʝʨʽ 

(HACCP) ʞװʡʝʩʽ ʘʟʳץ-ʪװʣʽʢ ʞᴅʥʝ ʘʟʳץ-ʪװʣʽʢ ʰʠʢʽʟʘʪʳʥʳץ שʘʫʽʧʩʽʟʜʽʛʽʥ 

 ץʥʘʤʘʣʳשʟʘ ױʐ, ɼʉפʳʟʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɽʆ, ɸשʤʘ שʰʽʥ ʝװ ʘʤʪʘʤʘʩʳʟ ʝʪʫץ

 ʩʽʥʽʢʢʝ ʩᴅʡʢʝʩװʩʘʩ ʪץײ ʳ "ʩʳʥʠ ʤʝʞʝ" ʪʝʨʤʠʥʽ ᴅʜʝʪʪʝסʞʘʪʪʘʨʳʥʜʘײץ

ʪװʩʽʥʜʽʨʽʣʝʜʽ, ʜʝʛʝʥʤʝʥ ʪײʞʳʨʳʤʜʘʤʘʣʘʨʜʘ ʰʘʤʘʣʳ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʙʦʣʫʳ 

ʤװʤʢʽʥ. ɽש ʢᴇʧ ʪʘʨʘʣסʘʥ ʘʥʳץʪʘʤʘ ɽʆ 178/2002 ʝʨʝʞʝʣʝʨʽʥʜʝ ʙʝʨʽʣʛʝʥ, ʤײʥʜʘ 

ʪᴅʫʝʢʝʣ ץʘʫʽʧʪʽש ʧʘʡʜʘ ʙʦʣʫ ʳץʪʠʤʘʣʜʳסʳ ʞᴅʥʝ ʦʥʳש ʜʝʥʩʘʫʣʳץץʘ ᴅʩʝʨ ʝʪʫ 

ʜᴅʨʝʞʝʩʽ ʨʝʪʽʥʜʝ ʘʥʳץʪʘʣʘʜʳ [38].  

ʊʘʫʘʨʣʘʨʜʳץ שʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʞװʡʝʩʽʥʝ ʪᴅʫʝʢʝʣʜʽ ʙʘסʘʣʘʫ 

ʨᴅʩʽʤʜʝʨʽʥ ʤʽʥʜʝʪʪʽ ʪװʨʜʝ ʝʥʛʽʟʫ ᴇʥʽʤʥʽש ᴇʤʽʨʣʽʢ ʮʠʢʣʽʥʽש ʙʘʨʣʳץ ʢʝʟʝשʜʝʨʽʥʜʝ 

ʟʘשʥʘʤʘʣʳץ ץʦʣʜʘʫʜʳ; ʩᴅʡʢʝʩʪʽʢʪʽ ʨʘʩʪʘʫʜʳש ʪʠʽʩʪʽ ʥʳʩʘʥʜʘʨʳʥ ᴅʟʽʨʣʝʫʜʽ ʞᴅʥʝ 

ʙʝʢʽʪʫʜʽ; ײץʟʳʨʝʪʪʽ, ʪᴅʫʝʣʩʽʟ ʩʳʥʘץ ʟʝʨʪʭʘʥʘʣʘʨʳʥʳש (ʦʨʪʘʣʳץʪʘʨʳʥʳש) 

ʞʝʣʽʩʽʥʝ, ʘʜʘʤʥʳש ʜʝʥʩʘʫʣʳסʳ ʤʝʥ ᴇʤʽʨʽ װʰʽʥ ʪᴅʫʝʢʝʣʜʽ ʙʘסʘʣʘʫʜʳ 

ʚʝʨʠʬʠʢʘʮʠʷʣʘʫʜʳ ʞװʨʛʽʟʝ ʘʣʘʪʳʥ ʪʘʫʘʨʣʘʨʜʳ ʩʝʨʪʠʬʠʢʘʪʪʘʫ ʞᴇʥʽʥʜʝʛʽ 

ʦʨʛʘʥʜʘʨ ʤʝʥ ʩʘʨʘʧʰʳʣʘʨסʘ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨʜʳ ʙʝʣʛʽʣʝʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ,  

ʂʝʜʝʥ ʦʜʘסʳʥʳש ʙʽʨʳסשʘʡ װʣʛʽʩʽʥʝ ʩᴅʡʢʝʩ ʩᴅʡʢʝʩʪʽʢ ʩʝʨʪʠʬʠʢʘʪʪʘʨʳʥ ʙʝʨʫ 

ʞᴅʥʝ ʩᴅʡʢʝʩʪʽʢ ʜʝʢʣʘʨʘʮʠʷʣʘʨʳʥ ʪʽʨʢʝʡʜʽ [39]. 

ʊʘʨʠʭʠ ʪײʨסʳʜʘʥ ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳʥʜʘסʳ, ɹʝʣʘʨʫʩʩʠʷʜʘסʳ, 

-ץʳ ʩʘʥʠʪʘʨʣʳסʳʟʩʪʘʥʜʘסʳʨפ ʳ ʞᴅʥʝסʳ, ɸʨʤʝʥʠʷʜʘסʩʪʘʥʜʘץʘʟʘפ

ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʥʦʨʤʘʣʘʫ ʞװʡʝʣʝʨʽ ʪᴅʫʝʢʝʣʜʽ ʙʘסʘʣʘʫ ᴅʜʽʩʪʝʤʝʩʽʥ 

ʝʩʢʝʨʤʝʛʝʥ [40]. 

ɽʫʨʦʧʘ ʧʘʨʣʘʤʝʥʪʽ ʤʝʥ ɽʫʨʦʧʘ ʂʝשʝʩʽ "ʊʘסʘʤ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʜʝ 

ʩʘʥʠʪʘʨʣʳץ-ʛʠʛʠʝʥʘʣʳץ ʩʪʘʥʜʘʨʪʪʘʨʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʪʫʨʘʣʳ" 2004 ʞʳʣסʳ 29 

ʩᴅʫʽʨʜʝʛʽ ˉ 352/2004 ץʘʫʣʳʩʳʥ ץʘʙʳʣʜʘʜʳ. ʆʩʳ ɽʨʝʞʝʛʝ ʩᴅʡʢʝʩ, ɸʟʳץ-ʪװʣʽʢ 

ʙʠʟʥʝʩʽʥʽש ʦʧʝʨʘʪʦʨʣʘʨʳ ץʘʫʽʧʪʽ ʪʘʣʜʘʫ ʞᴅʥʝ ʩʳʥʠ ʥװʢʪʝʣʝʨʜʽ ʙʘץʳʣʘʫ 

(HACCP) ʧʨʠʥʮʠʧʪʝʨʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʧʨʦʮʝʜʫʨʘʣʘʨʜʳ ᴅʟʽʨʣʝʫʛʝ ʞᴅʥʝ ʝʥʛʽʟʫʛʝ, 

ʩʦʥʜʘʡ-ʘײץ ץʟʳʨʝʪʪʽ ʦʨʛʘʥסʘ ʦʩʳ ʞװʡʝʛʝ ʩᴅʡʢʝʩʪʽʢ ʪʫʨʘʣʳ ʢʫᴅʣʽʢ ʙʝʨʫʛʝ 

ʤʽʥʜʝʪʪʽ.  

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦʣʘʨ ʢᴅʩʽʧʦʨʳʥ ʪʽʨʢʝʣʛʝʥ ʝʣʜʽײץ שʟʳʨʝʪʪʽ ʦʨʛʘʥʜʘʨʳʥʘʥ 

ʦʥʳץ שʳʟʤʝʪʽʥ ʪʝʢʩʝʨʫ ʦʨʥʳʥʜʘ ʞװʨʛʽʟʛʝʥʥʝʥ ʢʝʡʽʥ ʤʘײץʣʜʘʫ ʘʣʫʳ ʢʝʨʝʢ. ɹײʣ 

ʪʘʣʘʧ ɽʫʨʦʧʘʣʳץ ʆʜʘץץʘ ᴅʢʝʣʽʥʝʪʽʥ ᴇʥʽʤʜʝʨʛʝ ʜʝ ץʘʪʳʩʪʳ [41]. 

ɽʨʽʢʪʽ ʩʪʘʥʜʘʨʪʪʘʨʜʳ ʩʘץʪʘʫ ʤʽʥʜʝʪʪʽ ʝʫʨʦʧʘʣʳץ ʝʣʜʝʨʜʝʥ ʘʡʳʨʤʘʰʳʣʳסʳ, 

 ʪʘʣʘʧʪʘʨʳʥ ʦʨʳʥʜʘʫ ʤʽʥʜʝʪʪʽ שʝʨʽʢʪʽʣʽʛʽ ʦʣʘʨʜʳ שʩʪʘʥʜʘ ʩʪʘʥʜʘʨʪʪʘʨʜʳץʘʟʘפ

ʝʤʝʩ ʝʢʝʥʽʥ ʙʽʣʜʽʨʝʜʽ [42]. ʊײʪʳʥʫ װʰʽʥ ʥʘʨʳץʪʘסʳ ᴇʥʽʤʥʽץ שʘʫʽʧʩʽʟʜʽʛʽʥ 
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ʙʘץʳʣʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʙײʣ ʪᴅʩʽʣ ʞʝʪʢʽʣʽʢʩʽʟ ʪʠʽʤʜʽ, ץʳʤʙʘʪ ʞᴅʥʝ ץʘʞʝʪʪʽ 

ʥᴅʪʠʞʝʣʝʨʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʧʝʡʜʽ [43]. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʭʘʣʳץʘʨʘʣʳץ ʘʟʳץ-ʪװʣʽʢ 

ʩʘʫʜʘʩʳʥʘ ץʘʪʳʩʫʜʳש ʤʘשʳʟʜʳ ʪʘʣʘʧʪʘʨʳʥʳש ʙʽʨʽ ʵʢʩʧʦʨʪʪʘʫʰʳ ʝʣʜʽש ʞᴅʥʝ 

ᴇʥʜʽʨʽʣʝʪʽʥ ᴇʥʽʤʥʽץ שʘʫʽʧʩʽʟʜʽʛʽʥʝ ʥʘץʪʳ ᴇʥʜʽʨʽʩʪʽʢ ʢᴅʩʽʧʦʨʳʥʥʳש ʢʝʧʽʣʜʽʛʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʊʘʫʘʨʣʘʨʜʳש ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽ 

ʵʣʝʤʝʥʪ ʘʟʳץ-ʪװʣʽʢ ʩʘʧʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣ ʦʣʘʨʜʳץ שʘʫʽʧʩʽʟʜʽʢ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ ʙʘסʘʣʘʥʘʜʳ [44]. 

 

1.2 ɸʫʳʨ ʤʝʪʘʣʜʘʨ ʪײʟʜʘʨʳʥʳש ʘʜʘʤ ʞᴅʥʝ ʞʘʥʫʘʨʣʘʨ ʘסʟʘʩʳʥʘ ᴅʩʝʨʽ 

ʋʣʳ ʟʘʪʪʘʨʜʳש ʘסʟʘʣʘʨʜʳש ʪʽʥʜʝʨʽʥʜʝ ʞʠʥʘʣʫ ץʘʙʽʣʝʪʽ ʙʘʨ, ʙײʣ ʦʣʘʨʜʳש 

 .ʘʨʳʣʘʫʳʥʘ ᴅʢʝʣʝʜʽסʞʦ שʛʝʡʽʥʜʝ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʳשᴅʨ ʜʝ שʦʨʝʢʪʽʢ ʪʽʟʙʝʢʪʽץ

ɹײʣ ʙʘʣʳץʪʘʨ ץʦʨʝʢʪʽʢ ʪʽʟʙʝʢʪʽש ʞʦסʘʨסʳ ʜʝשʛʝʡʽʥ ʘʣʘʜʳ ʜʝʛʝʥʜʽ ʙʽʣʜʽʨʝʜʽ, 

ʩʦʥʜʳץʪʘʥ ʦʣʘʨʜʳש ʪʽʥʜʝʨʽʥʜʝʛʽ ʫʣʳ ʟʘʪʪʘʨʜʳײץ שʨʘʤʳʥ ʙʘץʳʣʘʫ ʤʘשʳʟʜʳ 

[45]. ʊʦʣʳץ ʘץʫʳʟʜʳש, ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש, ʚʠʪʘʤʠʥʜʝʨ ʤʝʥ 

ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨʜʽש ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʩʫ ʙʠʦʣʦʛʠʷʣʳץ ʨʝʩʫʨʩʪʘʨʳʥʳש 

ʪʘסʘʤסʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʪʳʥʳ ʜʘʫʩʳʟ. ɸʜʘʤ ʘסʟʘʩʳʥʘ ʪװʩʝʪʽʥ ʭʠʤʠʷʣʳץ 

ʵʣʝʤʝʥʪʪʝʨ ʙʠʦʦʨʪʘʣʘʨʜʘ ʞʠʥʘʣʳʧ, ʭʠʤʠʷʣʳץ ʪʝʧʝ-ʪʝשʜʽʢʪʽ ʙײʟʫʳ ʤװʤʢʽʥ 

ʝʢʝʥʽʥ ʝʩʪʝ ײʩʪʘסʘʥ ʞᴇʥ, ʙײʣ ᴅʨʪװʨʣʽ ʘʫʨʫʣʘʨסʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ [46]. ʂʝʜʝʥ 

ʦʜʘסʳʥʳ021/2011 ש ʪʝʭʥʠʢʘʣʳץ ʨʝʛʣʘʤʝʥʪʽʥʝ ʩᴅʡʢʝʩ ʩʫ ʙʠʦʨʝʩʫʨʩʪʘʨʳʥʘʥ 

ʘʣʳʥסʘʥ ʙʘʣʳץ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʦʙʲʝʢʪʽʣʝʨ ʢʘʜʤʠʡ, ץʦʨסʘʩʳʥ, ʩʳʥʘʧ ʞᴅʥʝ 

ʤʳʰʴʷʢ ײץʨʘʤʳ ʞʘסʳʥʘʥ ץʘʫʽʧʩʽʟ ʙʦʣʫʳ ʪʠʽʩ [47]. 

ɸʜʘʤ ʘסʟʘʩʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʢᴇʧʪʝʛʝʥ ᴅʨʪװʨʣʽ ʵʢʦʣʦʛʠʷʣʳץ ʬʘʢʪʦʨʣʘʨʜʳש 

ʽʰʽʥʜʝ ʘʫʳʨ ʤʝʪʘʣʜʘʨ ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ, ʦʣʘʨ ʥʝʛʽʟʽʥʝʥ ʘʜʘʤ ᴅʨʝʢʝʪʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ʪװʩʝʜʽ [48]. ɸʫʳʨ ʤʝʪʘʣʜʘʨ ʩʳʥʘʧ, ץʦʨסʘʩʳʥ, 

ʢʘʜʤʠʡ, ʢʦʙʘʣʴʪ, ʤʳʩ, ʤʳʨʳʰ ʞᴅʥʝ ʪʝʤʽʨ ʢʽʨʝʜʽ. ʍʠʤʠʷʣʳץ ʣʘʩʪʘʫʰʳ 

ʟʘʪʪʘʨʜʳש ʽʰʽʥʜʝ ʘʫʳʨ ʤʝʪʘʣʜʘʨ ʘʫʳʨ ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ ᴅʩʝʨ 

ʝʪʝʪʽʥ ʬʘʢʪʦʨ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ [49]. ʂᴇʰʽ-ץʦʥ ץʘʙʽʣʝʪʽʥʝ, ʪʽʨʽ ʦʨʛʘʥʠʟʤʜʝʨʜʝ 

ʞʠʥʘץʪʘʣʫסʘ ʙʝʡʽʤʜʽʣʽʛʽʥʝ, ʩʦʥʜʘʡ-ʘץ ʙʝʣʛʽʣʽ ʙʽʨ ʫʳʪʪʳ ᴅʩʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

ʘʫʳʨ ʤʝʪʘʣʜʘʨ ʞʝʤ ʤʝʥ ʘʟʳץ-ʪװʣʽʢʢʝ ʝʥʽʧ, ʦʣʘʨʜʳש ʩʘʥʠʪʘʨʣʳץ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʥʘʰʘʨʣʘʪʫʳ ʤװʤʢʽʥ. ʈץײʩʘʪ ʝʪʽʣʛʝʥ ʜʝשʛʝʡʜʝʥ ʘʩʳʧ ʢʝʪʩʝ, ʦʣʘʨ 

ʞʘʥʫʘʨʣʘʨ ʤʝʥ ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳʥʘ ץʘʫʽʧ ʪᴇʥʜʽʨʫʽ ʤװʤʢʽʥ [50]. ʊʽʨʽ ʘסʟʘʣʘʨ 

ʰ̔װ ʥ ᴇʪʝ ʫʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʘʫʳʨ ʤʝʪʘʣʣ ץʦʩʳʣʳʩʪʘʨʳ ʪʦʧʳʨʘץʪʘ, ʩʫʜʘ, 

ᴇʩʽʤʜʽʢʪʝʨʜʝ ʞᴅʥʝ ʞʘʥʫʘʨʣʘʨ ʪʽʥʜʝʨʽʥʜʝ ʳʜʳʨʘʤʘʡʜʳ. 

 ʆʩʳʥʜʘʡ ץʦʩʳʣʳʩʪʘʨ ץʦʨʰʘסʘʥ ʦʨʪʘʜʘ ײʟʘץ ʫʘץʳʪ ʪײʨʫסʘ, ץʦʟסʘʣʫסʘ, ʘʜʘʤ 

ʤʝʥ ʞʘʥʫʘʨʣʘʨ ʘסʟʘʣʘʨʳʥʜʘ ʞʠʥʘʣʫסʘ, ʦʣʘʨʜʳש ʤװʰʝʣʝʨʽ ʤʝʥ ʪʽʥʜʝʨʽʥʜʝ 

ᴇʟʛʝʨʽʩʪʝʨ ʪʫʜʳʨʫסʘ ʞᴅʥʝ ʜʝʥʩʘʫʣʳץץʘ ʦʨʥʳ ʪʦʣʤʘʩ ʟʠʷʥ ʢʝʣʪʽʨʫʛʝ ץʘʙʽʣʝʪʪʽ 

[51]. ʋʳʪʪʳʣʳץʪʘʥ ʙʘʩץʘ, ʢᴇʧʪʝʛʝʥ ʘʫʳʨ ʤʝʪʘʣʜʘʨ ʤʝʥ ʦʣʘʨʜʳץ שʦʩʳʣʳʩʪʘʨʳ 

ʢʘʥʮʝʨʦʛʝʥʜʽʢ ʞᴅʥʝ ʤʫʪʘʛʝʥʜʽʢ ץʘʩʠʝʪʪʝʨʛʝ ʠʝ, ʙײʣ ײʟʘץ ʤʝʨʟʽʤʜʽ ʘʫʳʨ 

ʟʘʨʜʘʧʪʘʨסʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. ɹײʣ ץʦʩʳʣʳʩʪʘʨʜʳש ʽʰʽʥʜʝ ץʦʨסʘʩʳʥ ʝʨʝʢʰʝ ʦʨʳʥ 

ʘʣʘʜʳ. פʦʨסʘʩʳʥ, ʞʦסʘʨʳ ʫʳʪʪʳʣʳץ ʧʦʪʝʥʮʠʘʣʳ ʙʘʨ ʟʘʪ ʨʝʪʽʥʜʝ, ץʘʫʽʧʪʽʣʽʢʪʽש 

ʙʽʨʽʥʰʽ ʢʣʘʩʳʥʜʘסʳ ʟʘʪʪʘʨסʘ ʞʘʪʘʜʳ ʞᴅʥʝ ʦʥʳש ʪʘʤʘץ, ʘʫʳʟ ʩʫ, ʘʫʘ ʞᴅʥʝ ʙʘʩץʘ 

ʦʨʪʘʜʘסʳ ײץʨʘʤʳ ץʘʪʘש ʙʘץʳʣʘʥʘʜʳ [52]. ʈʝʩʝʡ, ɸפʐ, ɻʝʨʤʘʥʠʷ, ɼʘʥʠʷ, 

ɸʚʩʪʨʘʣʠʷ, ʄʝʢʩʠʢʘ, ʊʘʠʣʘʥʜ ʞᴅʥʝ ʙʘʩץʘʣʘʨʳ ʩʠʷץʪʳ ᴅʣʝʤʥʽש ʢᴇʧʪʝʛʝʥ 
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ʝʣʜʝʨʽʥʜʝ ץʦʨסʘʩʳʥʤʝʥ ʣʘʩʪʘʥʫʜʳ ʘʟʘʡʪʫ ʞᴅʥʝ ʦʥʳש ʙʘʣʘʣʘʨʜʳש ʜʝʥʩʘʫʣʳסʳʥʘ 

ʪʝʨʽʩ ᴅʩʝʨʽʥ ʰʝʢʪʝʫ ʙʦʡʳʥʰʘ ײʣʪʪʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨ ᴅʟʽʨʣʝʥʜʽ [53]. 

 ʞᴅʥʝ ץʛʝʤʘʪʦʣʦʛʠʷʣʳ ,ץʥʝʡʨʦʧʩʠʭʠʘʪʨʠʷʣʳ ,ץʘʩʳʥ ʠʤʤʫʥʜʳסʦʨפ

ʙʘʩץʘʣʘʨʳ ʩʠʷץʪʳ ʪᴇʤʝʥ ʢʦʥʮʝʥʪʨʘʮʠʷʜʘ ʜʘ ʜʝʥʩʘʫʣʳץʪʳש ᴅʨʪװʨʣʽ 

ʙײʟʳʣʫʣʘʨʳʥ ʪʫʜʳʨʫʳ ʤװʤʢʽʥ. ɸʜʘʤ ʤʝʥ ʞʘʥʫʘʨʣʘʨʜʳש ʜʝʥʩʘʫʣʳסʳʥʘ ʝש 

 ʘʩʳʥ, ʤʳʨʳʰ ʞᴅʥʝסʦʨץ ,ʘʫʽʧʪʽ ʨʝʪʽʥʜʝ ʢʘʜʤʠʡ, ʤʳʩ, ʤʳʰʴʷʢ, ʥʠʢʝʣʴ, ʩʳʥʘʧץ

ʭʨʦʤʜʳ ץʘʤʪʠʪʳʥ ʪʦʢʩʠʢʘʥʪ ʤʝʪʘʣʜʘʨʜʳש ʢʝʣʝʩʽ ʙʘʩʳʤ ʪʦʙʳ ʙᴇʣʽʥʝʜʽ [54].  

ʆʣʘʨʜʳש ʽʰʽʥʜʝ ʩʳʥʘʧ, ץʦʨסʘʩʳʥ ʞᴅʥʝ ʢʘʜʤʠʡ ʝש ʫʣʳ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

ɸסʟʘסʘ ʫʣʳ ʵʣʝʤʝʥʪʪʝʨʜʽש ʥʝʛʽʟʛʽ ץʘʫʽʧʽ ʤװʤʢʽʥ ʞʝʜʝʣ ʫʣʘʥʫ ʝʤʝʩ, ʦʣʘʨʜʳש ᴇʤʽʨ 

ʙʦʡʳ ʦʨʛʘʥʜʘʨ ʤʝʥ ʪʽʥʜʝʨʜʝ ʪײʨʘץʪʳ ʞʠʥʘץʪʘʣʫʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʘסʟʘסʘ 

ʪװʩʢʝʥ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʤᴇʣʰʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʘסʟʘʥʳש ʦʨʛʘʥʜʘʨʳ ʤʝʥ 

ʞװʡʝʣʝʨʽʥʜʝ ᴅʨʪװʨʣʽ ʘʫʳʨʣʳץ ʜᴅʨʝʞʝʩʽʥʜʝʛʽ ʧʘʪʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʜʽש 

ʜʘʤʫʳʥʘ ᴅʢʝʣʝʜʽ [55]. פʦʨʰʘסʘʥ ʦʨʪʘʜʘסʳ ʘʫʳʨ ʤʝʪʘʣʜʘʨ ʜʝשʛʝʡʽʥʽש 

ʞʦסʘʨʳʣʘʫʳ ʪץײʳʤ ץʫʘʣʘʡʪʳʥ ʤʫʪʘʮʠʷʣʘʨ ʩʘʥʳʥʳש ʘʨʪʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. 

ʄʫʪʘʥʪʪʘʨ ʬʠʟʠʢʘʣʳץ ʞᴅʥʝ ʧʩʠʭʠʢʘʣʳץ ʜʘʤʫʜʘ ʘʫʳʪץʫʣʘʨʜʳ ʩʝʟʽʥʝʜʽ. 

 ʪʘץʨʳײ ʘʫʳʣʜʘʥ ᴇʪʫ, ʘʥʘ ʤʝʥץʧʣʘʮʝʥʪʘʨʣʳ ʪʦʩ שʘʩʳʥ ʤʝʥ ʤʳʨʳʰʪʳסʦʨפ

ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʷʥʳ ʪʫʜʳʨʫ ʞᴅʥʝ ʪʝʨʘʪʦʛʝʥʜʽʢ ᴅʩʝʨ ʝʪʫ ץʘʙʽʣʝʪʽ ʝʨʝʢʰʝ ץʘʫʽʧ 

ʪᴇʥʜʽʨʝʜʽ [56]. 

ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʘʫʳʨ ʤʝʪʘʣʜʘʨ ʘסʟʘʥʳש ʠʥʬʝʢʮʠʷʣʘʨסʘ 

ʪᴇʟʽʤʜʽʣʽʛʽʥ ʪᴇʤʝʥʜʝʪʝʜʽ, ʦʥʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʘʫʪʦʠʤʤʫʥʜʳ ʘʫʨʫʣʘʨʜʳש ʜʘʤʫ 

ʳץʪʠʤʘʣʜʳסʳʥ ʘʨʪʪʳʨʘʜʳ. פʦʨסʘʩʳʥ ʤʝʥ ʩʳʥʘʧ ʩʠʷץʪʳ ʙʠʦʣʦʛʠʷʣʳץ 

ʧʨʦʮʝʩʪʝʨʜʝ ʦש ʨᴇʣ ʘʪץʘʨʤʘʡʪʳʥ ʤʝʪʘʣʜʘʨ ʫʣʳ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ [57]. ɸʫʳʨ 

ʤʝʪʘʣʜʘʨʜʳש ʨᴇʣʽ ʙʽʨ ʞʘסʳʥʘʥ ʝʢʽ ʝʩʝ, ʦʣʘʨ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʜʽש 

 ʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʜʘסʳʥʘʥ ʦʣʘʨ ʞʦסʘʞʝʪ, ʘʣ ʝʢʽʥʰʽ ʞʘץ ʰʽʥװ ʨʫʽװʘʣʳʧʪʳ ʞץ

ʫʣʳ ʙʦʣʘʜʳ. ʆʣʘʨʜʳץ שʦʩʳʣʳʩʪʘʨʳ ʤʝʥ ʠʦʥʜʘʨʳ ʘסʟʘסʘ ʝʥʽʧ, ʙʽʨץʘʪʘʨ 

ʬʝʨʤʝʥʪʪʝʨʤʝʥ ᴅʨʝʢʝʪʪʝʩʝʜʽ, ʦʣʘʨʜʳש ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʪʝʞʝʡʜʽ, ʘʫʳʨ ʤʝʪʘʣʜʘʨ ʢʝש 

ʫʳʪʪʳ ᴅʩʝʨ ʝʪʝʜʽ. ʆʣʘʨʜʳש ʢʝʡʙʽʨʝʫʣʝʨʽ, ʤʳʩʘʣʳ, ץʦʨסʘʩʳʥ, ʢᴇʧʪʝʛʝʥ 

ʦʨʛʘʥʜʘʨסʘ ʘʡץʳʥ ᴅʩʝʨ ʝʪʝʜʽ, ʘʣ ʙʘʩץʘʣʘʨʳ, ʤʳʩʘʣʳ, ʢʘʜʤʠʡ, ʫʳʪʪʳ ᴅʩʝʨʜʽש 

ʰʝʢʪʝʫʣʽ ʩʧʝʢʪʨʽʥʝ ʠʝ [58]. ᴄʨʙʽʨ ʤʝʪʘʣʜʳש ʫʳʪʪʳ ᴅʩʝʨ ʝʪʫ ʤʝʭʘʥʠʟʤʽ ʙʘʨ, ʦʣ 

 ʫʳʟץʘ ץʳ ʙᴅʩʝʢʝʣʝʩʪʽʢʢʝ, ʩʦʥʜʘʡ-ʘסʘʞʝʪʪʽ ʞᴅʥʝ ʫʣʳ ʤʝʪʘʣʜʘʨ ʘʨʘʩʳʥʜʘץ

ʤʦʣʝʢʫʣʘʣʘʨʳʥʜʘ ʙʘʡʣʘʥʳʩʘʪʳʥ ʞʝʨʣʝʨʜʝ ʢʝʰʝʥʜʝʨʜʽש ʧʘʡʜʘ ʙʦʣʫ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ [59]. פʦʨסʘʩʳʥʥʳש ᴅʩʝʨ ʝʪʫ ʤʝʭʘʥʠʟʤʽʥʜʝ 

ʬʝʨʤʝʥʪʘʪʠʚʪʽ ᴅʩʝʨ ʤʘשʳʟʜʳ. ɹʘʨʣʳץ ץʦʨסʘʩʳʥ ץʦʩʳʣʳʩʪʘʨʳ ʪʽʨʽ 

ʦʨʛʘʥʠʟʤʜʝʨʛʝ ץײʩʘʩ ᴅʩʝʨ ʝʪʝʜʽ, ʫʳʪʪʳ ᴅʩʝʨ ʝʪʫ ʢװʰʽʥʽש ʘʡʳʨʤʘʰʳʣʳסʳ 

ʙʠʦʣʦʛʠʷʣʳץ ʩײʡʳץʪʳץʪʘʨʜʘסʳ ᴅʨʪװʨʣʽ ץʦʨסʘʩʳʥ ץʦʩʳʣʳʩʪʘʨʳʥʳש ᴅʨʪװʨʣʽ 

ʝʨʽʛʽʰʪʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ. ɸʪʤʦʩʬʝʨʘʣʳץ ʘʫʘʜʘʥ ץʦʨסʘʩʳʥʥʳש ʘʟ סʘʥʘ ʤᴇʣʰʝʨʽ 

ʢʝʣʝʜʽ, ʰʘʤʘʤʝʥ 1-2%, ʙʽʨʘץ ʙײʣ ץʦʨסʘʩʳʥʥʳש ʢᴇʧ ʙᴇʣʽʛʽ ʘʜʘʤ ʘסʟʘʩʳʥʘ ʩʽשʝʜʽ 

[60]. 

ʊʳʥʳʩ ʘʣʫ ʢʝʟʽʥʜʝ ʘʣʳʥסʘʥ ץʦʨסʘʩʳʥ ʘʩץʘʟʘʥסʘ ץʘʨʘסʘʥʜʘ 10-100 ʝʩʝ ʢװʰʪʽ 

ʫʳʪʪʳ ᴅʩʝʨ ʝʪʝʜʽ. פʦʨסʘʩʳʥ ץʘʥסʘ ʝʥʽʧ, ʵʨʠʪʨʦʮʠʪʪʝʨʤʝʥ ʙʘʡʣʘʥʳʩʘʜʳ, ʙײʣ ץʘʥ 

ʤʝʥ ʙװʢʽʣ ʘסʟʘʥʳש ʫʣʘʥʫʳʥ ʪʫʜʳʨʘʜʳ. ʉʦʥʳʤʝʥ, ʙʽʨ ʣʠʪʨ ʞʘסʘʨʤʘʡ ʞʘʥסʘʥ 

ʢʝʟʜʝ ʘʪʤʦʩʬʝʨʘסʘ 200-400 ʤʠʣʣʠʛʨʘʤʤ ץʦʨסʘʩʳʥ ʪװʩʝʜʽ. ɸʣʘʡʜʘ, ʘסʟʘסʘ ʝʥʫ 

ʪᴅʩʽʣʽʥʝ ץʘʨʘʤʘʩʪʘʥ, ץʦʨסʘʩʳʥ ᴅʣʽ ʜʝ ʩװʡʝʢ ʪʽʥʽʥʜʝ ʦʨʥʘʣʘʩʘʜʳ [61]. ᴄʣʝʤʥʽש 

ᴅʨʪװʨʣʽ ʝʣʜʝʨʽʥʽש ʘʫʳʟ ʩʫʳʥʜʘסʳ ץʦʨסʘʩʳʥ ײץʨʘʤʳʥʜʘ 1-ʜʝʥ 60 ʤʢʛ/ʣ-ʛʝ ʜʝʡʽʥ 
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ʘʫʳʪץʫ ʙʘʡץʘʣʘʜʳ, ʘʣ ɽʫʨʦʧʘ ʝʣʜʝʨʽʥʽש ʢᴇʧʰʽʣʽʛʽʥʜʝ ʜʝשʛʝʡ 20 ʤʢʛ/ʣ-ʜʝʥ 

ʘʩʧʘʡʜʳ [62]. ʊʝʨʽ ץʦʨסʘʩʳʥ ʥʠʪʨʘʪʳʤʝʥ ʣʘʩʪʘʥסʘʥ ʢʝʟʜʝ, ʞʘʣʧʳ ʢᴇʣʝʤʥʽש ʘʟ 

ʙᴇʣʽʛʽʥ (0-0,3%) ײץʨʘʡʪʳʥ ץʦʨסʘʩʳʥʥʳץ שʦʩʳʤʰʘ ʤᴇʣʰʝʨʽ ʝʥʫʽ ʤװʤʢʽʥ. 

 ʘʩʳʥ ʪʽʥʜʝʨʜʝ ʞᴅʥʝ ʞʘʩʫʰʘ ʤʝʤʙʨʘʥʘʣʘʨʳʥʜʘ ʬʦʩʬʘʪ, ʢʘʨʙʦʢʩʠʣ ʞᴅʥʝסʦʨפ

ʩʫʣʴʬʘʪ ʣʠʛʘʥʜʪʘʨʳʤʝʥ ʙʘʡʣʘʥʳʩʘʪʳʥ ʦʨʳʥʜʘʨ װʰʽʥ ʢʘʣʴʮʠʡʤʝʥ ʙᴅʩʝʢʝʣʝʩʝʜʽ. 

ɹײʣ ʧʨʦʮʝʩʩ ʢʘʣʴʮʠʡʜʽש ʧʘʩʩʠʚʪʽ ʪʘʩʳʤʘʣʜʘʥʫʳʥ ʙײʟʫʳ ʤװʤʢʽʥ, ʙײʣ 

 ʽʰʽʥʜʝ שʰʝʣʝʨʜʽ, ʩʦʥʳװʽʰʢʽ ʤ ץʘ ʢʝʨʽ ᴅʩʝʨʽʥ ʪʠʛʽʟʝʜʽ. ɹʘʨʣʳסʟʘסʘ שʘʩʳʥʥʳסʦʨץ

ʙװʡʨʝʢʪʝʨʜʽ ʟʘץʳʤʜʘʡʜʳ. 

 שʡʨʝʢ ʬʫʥʢʮʠʷʩʳʥʳװʘʥ ʢʝʟʜʝ ʙסʳʪ ʙʘʡʣʘʥʳʩʪʘ ʙʦʣץʫʘ ץʟʘײ ʘʩʳʥʤʝʥסʦʨפ 

ʙײʟʳʣʫʳ ʤװʤʢʽʥ, ʦʣ ץʘʡʪʳʤʩʳʟ ʩʦʟʳʣʤʘʣʳ ʥʝʬʨʦʧʘʪʠʷסʘ ʘʫʳʩʫʳ ʤװʤʢʽʥ [63]. 

 ʳסʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʜʽ ʟʝʨʪʪʝʫ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʜʝ 0,1 ʤʛ/ʤ3 ʢʦʥʮʝʥʪʨʘʮʠʷʜʘנ

 שʘʥʳʥ ʞᴅʥʝ ʦʣʘʨʜʳסʨʳʣʳʤʳʥʜʘ ᴇʟʛʝʨʽʩʪʝʨ ʪʫʜʳʨײץ שʙʝʟʜʝʨʜʽ ץʘʩʳʥ ʘʥʘʣʳסʦʨץ

 ʘʩʳʥ 1,0 ʤʛ/ʤ3סʦʨפ .ʜʽʛʽʥ ʪᴇʤʝʥʜʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽשᴇʤʽʨʰʝ שʪʘʨʳʥʳץʨʧʘײ

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʜʘ ʩʧʝʨʤʘʪʦʛʦʥʠʷ ʩʘʥʳʥʳש ʘʟʘʶʳʥʘ ʞᴅʥʝ ʝʨʢʝʢʪʝʨʜʝʛʽ 

ʧʘʪʦʣʦʛʠʷʣʳץ ʩʧʝʨʤʘʪʦʟʦʠʜʪʘʨʜʳש ʢᴇʙʝʶʽʥʝ ᴅʢʝʣʜʽ [64]. פʦʨסʘʩʳʥʥʳײץ שʨʘʤʳ 

 ץʣʽʢ ʰʠʢʽʟʘʪʳ.. ɹʘʣʳװʪ-ץʣʽʢ ʞᴅʥʝ ʘʟʳװʪ-ץʈ ʉʊ ʄɽʄʉʊ ʈ 51301-2005 ʘʟʳפ

ʝʪʽʥʽש ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥ ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʪʘʣʜʘʫ ʄɽʄʉʊ 7636-

85 "ɹʘʣʳץ, ʪʝשʽʟ ʩװʪץʦʨʝʢʪʽʣʝʨʽ, ʪʝשʽʟ ʦʤʳʨʪץʘʩʳʟʜʘʨʳ ʞᴅʥʝ ʦʣʘʨʜʳ ץʘʡʪʘ 

ᴇשʜʝʫ ᴇʥʽʤʜʝʨʽ. ʊʘʣʜʘʫ ᴅʜʽʩʪʝʨʽ ʞᴅʥʝ ʪײʱʳ ʩʫ ʙʘʣʳץʪʘʨʳ ʤʝʥ ʰʘʷʥʜʘʨʜʳ 

ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-ʩʘʥʠʪʘʨʠʷʣʳץ ʩʘʨʘʧʪʘʫ ʝʨʝʞʝʣʝʨʽ" ʢʽʨʝʜʽ [65]. 

ʋʣʳ ʵʣʝʤʝʥʪʪʝʨʜʽש (ʢʘʜʤʠʡ, ץʦʨסʘʩʳʥ, ʤʳʩ ʞᴅʥʝ ʤʳʨʳʰ) ײץʨʘʤʳʥ 

ʘʥʳץʪʘʫ װʰʽʥ "Ta-Lab" ʚʦʣʴʪʘʤʤʝʪʨʠʷʣʳץ ʘʥʘʣʠʟʘʪʦʨʳ ʧʘʡʜʘʣʘʥʳʣʜʳ. ɹײʣ 

ʟʝʨʪʭʘʥʘʜʘ ʪʝʢ ʢʘʜʤʠʡ ʤʝʥ ץʦʨסʘʩʳʥ ײץʨʘʤʳʥ ʘʥʳץʪʘʫʜʳ ץʘʤʪʠʪʳʥ ʟʝʨʪʪʝʫʣʝʨ 

ʞװʨʛʽʟʽʣʜʽ. ʉʳʥʘʤʘʣʘʨʜʳ ʢװʣʜʝʨʽ װʰʽʥ "ʊʝʤʦʩ-ʕʢʩʧʨʝʩʩ" ʞᴅʥʝ ʇɼʇ ʧʝʰʪʝʨʽ 

ʧʘʡʜʘʣʘʥʳʣʜʳ [66]. ʊʽʨʽ ʦʨʛʘʥʠʟʤʜʝʨʜʝ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳ ʙʝʡʪʘʨʘʧʪʘʥʜʳʨʫ 

 ʘʩʳʥ, ʢʘʜʤʠʡ ʞᴅʥʝסʦʨץ ,ʰʽʥ ʜʝʪʦʢʩʠʢʘʮʠʷ ʤʝʭʘʥʠʟʤʜʝʨʽ ʙʘʨ. ʄʳʩʘʣʳװ

ʩʳʥʘʧʪʳש ʫʣʳ ʠʦʥʜʘʨʳʥʘ ײʰʳʨʘסʘʥ ʢʝʟʜʝ ʘʜʘʤʥʳש ʙʘʫʳʨʳ ʤʝʥ ʙװʡʨʝʛʽ 

ʤʝʪʘʣʣʦʪʠʦʥʜʘʨʜʳ - ײץʨʘʤʳʥʜʘ ʮʠʩʪʝʠʥ ʙʘʨ ʪᴇʤʝʥ ʤʦʣʝʢʫʣʘʣʳץ ʩʘʣʤʘץʪʘסʳ 

ʘץʫʳʟʜʘʨʜʳ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ʩʠʥʪʝʟʜʝʡ ʙʘʩʪʘʡʜʳ. SH ʪʦʧʪʘʨʳʥʳש ʞʝʪʢʽʣʽʢʪʽ 

ʩʘʥʳ ʤʝʪʘʣʣ ʠʦʥʜʘʨʳʤʝʥ ʪײʨʘץʪʳ ʢװʨʜʝʣʽ ץʦʩʳʣʳʩʪʘʨʜʳש ʪװʟʽʣʫʽʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ [67]. 

ʂʘʜʤʠʡ (Cd) ʘʜʘʤ ʘסʟʘʩʳʥʜʘסʳ ײʟʘץ ʙʠʦʣʦʛʠʷʣʳץ ʞʘʨʪʳʣʘʡ ʰʳסʘʨʳʣʫ 

ʢʝʟʝשʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ᴇʪʝ ץʘʫʽʧʪʽ, ʙײʣ 20-30 ʞʳʣ ʩʘץʪʘʣʘʜʳ. ɹײʣ ʤʝʪʘʣʣ 

ʤװʰʝʣʝʨʜʝ ʞʠʥʘʣʳʧ, ʪײʨʘץʪʳ ʨʝʘʢʮʠʷ ʪʫʜʳʨʘʜʳ, ʥᴅʪʠʞʝʩʽʥʜʝ ʘʫʨʫ ʥʝʤʝʩʝ 

ʦʨʛʘʥʥʳש ʽʩʪʝʥ ʰʳסʫʳ ʤװʤʢʽʥ. ʄʘץʩʘʪʪʳ ʪʽʥʜʝʨʜʽש ʞʘʩʫʰʘʣʘʨʳ ʤʝʥ 

ʤʦʣʝʢʫʣʘʣʘʨʳʥʜʘסʳ ʢʝʡʙʽʨ ᴇʟʛʝʨʽʩʪʝʨ ʢʘʜʤʠʡʜʽש ʠʤʤʫʥʦʤʦʜʫʣʷʮʠʷʣʳץ 

ʧʦʪʝʥʮʠʘʣʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʤװʤʢʽʥ [68]. ʂʘʜʤʠʡ ץʦʣʘʡʩʳʟ ʨʝʘʢʮʠʷʣʘʨʜʳ 

ʪʫʜʳʨʫʳ ʤװʤʢʽʥ, ʥᴅʪʠʞʝʩʽʥʜʝ ʠʤʤʫʥʜʳץ ʞװʡʝʥʽש ʢʦʤʧʦʥʝʥʪʪʝʨʽ ʢʘʜʤʠʡʜʽש 

ʪʽʥʜʝʨʜʽש ʫʳʪʪʳʣʳסʳʥ ʭʘʙʘʨʰʳ ʞᴅʥʝ ʦʨʳʥʜʘʫʰʳ ʨʝʪʽʥʜʝ ᴅʨʝʢʝʪ ʝʪʝ ʙʘʩʪʘʡʜʳ. 

ɻʦʤʝʦʩʪʘʪʠʢʘʣʳץ ʞᴅʥʝ ʨʝʧʘʨʘʪʠʚʪʽ ʙʝʣʩʝʥʜʽʣʽʢʪʝʛʽ ʢʘʜʤʠʡ ʪʫʜʳʨʘʪʳʥ 

ᴇʟʛʝʨʽʩʪʝʨʤʝʥ ʙʽʨʛʝ ʙײʣ ʪʽʥʜʝʨʜʽש ʜʠʩʬʫʥʢʮʠʷʩʳʥʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ ʞײʤʳʩ 

ʢʘʜʤʠʡ ᴅʩʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ץʘʙʳʥʫ ʞᴅʥʝ ʘʫʪʦʠʤʤʫʥʜʳ ʘʫʨʫʣʘʨʜʳש ʢᴇʨʽʥʽʩʪʝʨʽ 

ʪʫʨʘʣʳ ʟʘʤʘʥʘʫʠ ʜʝʨʝʢʪʝʨʛʝ ʰʦʣʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [69]. ʂʘʜʤʠʡ ʘʟ ʤᴇʣʰʝʨʜʝ 

 ʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʜʘ ʦʣ ᴇʪʝסʞʦ ץʘʞʝʪ, ʙʽʨʘץ ʰʽʥװ ʛʝʡʽʥ ʨʝʪʪʝʫשʘʥʪ ʜʝץ ʳסʘʥʜʘץ
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ʫʣʳ ʙʦʣʘʜʳ. ɹײʣ ʤʝʪʘʣ ʩװʡʝʢʪʝʨʜʽש ʩʳʥסʳʰʪʳסʳʥ, ץʘʥ ץʳʩʳʤʳʥʳש 

ʞʦסʘʨʳʣʘʫʳʥ ʪʫʜʳʨʫʳ ʤװʤʢʽʥ, ʢʘʥʮʝʨʦʛʝʥʜʽʢ ץʘʩʠʝʪʪʝʨʛʝ ʠʝ ʞᴅʥʝ ʙʘʫʳʨ ʤʝʥ 

ʙװʡʨʝʢʪʝ ʞʠʥʘʣʘʜʳ [70]. ʂᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫʰʽʣʝʨ ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨʜʽש 

ʙʠʦʣʦʛʠʷʣʳץ ʞʠʥʘץʪʘʣʫʳ ʝʢʽ ʢʝʟʝשʜʝ ʞװʨʝʜʽ ʜʝʧ ʩʘʥʘʡʜʳ. ɹʽʨʽʥʰʽ ʢʝʟʝשʜʝ 

ᴅʨʪװʨʣʽ ʧʨʦʮʝʩʪʝʨ ʤʝʥ ײץʙʳʣʳʩʪʘʨʜʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʩʫ ʦʨʪʘʩʳʥʘʥ ʭʠʤʠʷʣʳץ 

ʵʣʝʤʝʥʪʪʽש ʪʝʟ ʩʽשʫʽ ʙʘʡץʘʣʘʜʳ [71].  

ɸʣʘʡʜʘ, ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨʜʽש ʞʠʥʘץʪʘʣʫʳʥʳש ʦʩʳ ʢʝʟʝשʽʥʽש ʞʳʣʜʘʤʜʳסʳ 

ʤʝʥ ʩʠʧʘʪʳ ʙʝʪʪʽʢ ײץʨʳʣʳʤʜʘʨʜʳש "ʩʳʡʳʤʜʳʣʳסʳʥʘ" ʙʘʡʣʘʥʳʩʪʳ, ʤʳʩʘʣʳ, 

ʛʠʜʨʦʙʠʦʥʪʪʳש ʤʝʥʰʽʢʪʽ ʙʝʪʽ, ʦʩʳ ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨʤʝʥ ʪײʨʘץʪʳ ʢʝʰʝʥʜʝʨ 

 .ʩʘʥʳ ʤʝʥ ʙʝʣʩʝʥʜʽʣʽʛʽ ʞᴅʥʝ ʪ.ʙ. [72] שʪʦʧʪʘʨʜʳ ץʘʙʽʣʝʪʪʽ ʠʦʥʜʳץ ʘסʨʫײץ

ʆʨʪʘʜʘʥ ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨʜʽש ʠʦʥʜʳץ ʬʦʨʤʘʣʘʨʳʥ ʞʠʥʘץʪʘʫסʘ ʘʨʥʘʣסʘʥ 

"ʩʳʡʳʤʜʳʣʳץ "ץʘʥʳץץʘʥ ʩʘʡʳʥ, ʧʨʦʮʝʩʩ ʙʘʷʫʣʘʡʜʳ ʞᴅʥʝ ʦʨʛʘʥʠʟʤʜʝʛʽ ʟʘʪ 

ʘʣʤʘʩʫ, ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨʜʽש ʪʘʤʘץʧʝʥ ʞʠʥʘʣʫʳ, ʦʣʘʨʜʳש ʰʳסʘʨʳʣʫ 

ʞʳʣʜʘʤʜʳסʳ ʞᴅʥʝ ʙʘʩץʘ ʧʨʦʮʝʩʪʝʨ ʩʠʷץʪʳ ʙʘʩץʘ ʬʘʢʪʦʨʣʘʨ ᴅʨʝʢʝʪ ʝʪʝ 

ʙʘʩʪʘʡʜʳ. ɹײʣ ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨʜʽש ʘסʟʘסʘ ʝʥʫʽ ʤʝʥ ʦʥʳש ʰʳסʘʨʳʣʫʳ 

ʘʨʘʩʳʥʜʘסʳ ʜʠʥʘʤʠʢʘʣʳץ ʪʝʧʝ-ʪʝשʜʽʢʪʽ ʦʨʥʘʪʫʜʘʥ ʪײʨʘʪʳʥ ʞʠʥʘץʪʘʫʜʳש 

ʝʢʽʥʰʽ, ʙʘʷʫ ʩʘʪʳʩʳʥʘ ᴅʢʝʣʝʜʽ. ɹʘʣʳץ ʪʽʥʜʝʨʽ ʤʝʥ ʤװʰʝʣʝʨʽʥʜʝ ʘʫʳʨ 

ʤʝʪʘʣʜʘʨʜʳש ʞʠʥʘץʪʘʣʫ ʧʨʦʙʣʝʤʘʩʳ ᴇʟʝʢʪʽ [73].  

ɹʘʣʳץ ʘʜʘʤ ʜʠʝʪʘʩʳʥʳש ʤʘשʳʟʜʳ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʙʘʣʳץʪʘסʳ 

ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʰʘʤʘʜʘʥ ʪʳʩ ʤᴇʣʰʝʨʽ ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳʥʘ ʪʝʨʽʩ ᴅʩʝʨ ʝʪʝʜʽ. 

ɽʛʝʨ ץʦʨʰʘסʘʥ ʦʨʪʘʜʘסʳ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʜʝשʛʝʡʽ ʦʨʛʘʥʠʟʤʜʝʨʜʽש 

 ʟʳʣʫʣʘʨ ʪʫʜʳʨʫʳײʤʳʩʳʥʜʘ ʙײʞ שʣ ʦʣʘʨʜʳײʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝʥ ʘʩʳʧ ʢʝʪʩʝ, ʙץ

ʤװʤʢʽʥ. ʂᴇʧʪʝʛʝʥ ᴇʩʽʤʜʽʢʪʝʨ ʤʝʥ ʞʘʥʫʘʨʣʘʨ ᴇʥʽʤʜʝʨʽʥʜʝ ʪʘʙʠסʠ ץʦʨסʘʩʳʥ 

ʤᴇʣʰʝʨʽ ᴅʜʝʪʪʝ 0,5-1,0 ʤʛ / ʢʛ-ʥʘʥ ʘʩʧʘʡʜʳ [74]. 

 ɸʣʘʡʜʘ,  ʰʦʨʪʘʥ ʩʠʷץʪʳ ʞʳʨʪץʳʰ ʙʘʣʳץʪʘʨʜʘ ץʦʨסʘʩʳʥ ʤᴇʣʰʝʨʽ 2,0 ʤʛ/ʢʛ 

ï סʘ ʜʝʡʽʥ, ʘʣ ײʣʫʣʘʨ ʤʝʥ ʰʘʷʥ ʪᴅʨʽʟʜʽʣʝʨʜʝ 10 ʤʛ/ʢʛ-סʘ ʜʝʡʽʥ ʞʝʪʫʽ ʤװʤʢʽʥ. 

ɾʘʩʫʰʘʣʘʨסʘ ʝʥʛʝʥ ʢʝʟʜʝ ץʦʨסʘʩʳʥ, ʙʘʩץʘ ʘʫʳʨ ʤʝʪʘʣʜʘʨ ʩʠʷץʪʳ, ʩʫʣʴʬʛʠʜʨʠʣ 

ʪʦʧʪʘʨʳ ʘʨץʳʣʳ ʘץʫʳʟ ʢʦʤʧʦʥʝʥʪʪʝʨʽʤʝʥ ʨʝʘʢʮʠʷʣʘʨסʘ ץʘʪʳʩʘʪʳʥ 

ʬʝʨʤʝʥʪʪʝʨʜʽ ʠʥʘʢʪʠʚʘʮʠʷʣʘʡʜʳ. ɸʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʽʰʽʥʜʝ ʢʘʜʤʠʡ ʞʦסʘʨʳ 

ʫʳʪʪʳʣʳסʳ ʤʝʥ ʢʝש ʪʘʨʘʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʞʘʥʫʘʨʣʘʨ ʤʝʥ ʘʜʘʤ ʘסʟʘʣʘʨʳ װʰʽʥ 

ʝץ שʘʫʽʧʪʽ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [75]. 

ʂʘʜʤʠʡʜʽש ʤװʰʝʣʝʨ ʤʝʥ ʪʽʥʜʝʨʜʽש ʞʘʩʫʰʘʣʘʨʳʥʜʘ ײʟʘץ ʤʝʨʟʽʤʜʽ 

ʞʠʥʘץʪʘʣʫ ץʘʙʽʣʝʪʽ ʞʝʢʝ ʞᴅʥʝ ʧʦʧʫʣʷʮʠʷ ʜʝשʛʝʡʽʥʜʝ ʜʝʥʩʘʫʣʳץʪʳש 

ʥʘhʘʨʣʘʫʳʥʘ ᴅʢʝʣʝʜʽ, ʙʝʣʛʽʣʽ ʙʽʨ ʧʘʪʦʣʦʛʠʷʣʘʨʜʳש ʜʘʤʫʳʥʘ ʞᴅʥʝ ץʦʨʰʘסʘʥ 

ʦʨʪʘסʘ ʙʘʡʣʘʥʳʩʪʳ ʘʫʨʫʣʘʨʜʳש ʞʘשʘ ʪװʨʣʝʨʽʥʽש ʧʘʡʜʘ ʙʦʣʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. 

ʂʘʜʤʠʡʜʽש ʘסʟʘʜʘסʳ ʫʣʳ ץʘʩʠʝʪʪʝʨʽʥ ץʘʣʘʡ ʢᴇʨʩʝʪʝʪʽʥʽ ץʘʙʳʣʜʘʫ ʞʦʣʳ, ʟʘʪ 

ʤᴇʣʰʝʨʽ, ᴅʩʝʨ ʝʪʫ ײʟʘץʪʳסʳ, ʘסʟʘʥʳש ʨʝʘʢʪʠʚʪʽʣʽʛʽ ʞᴅʥʝ ʪ.ʙ. ʩʠʷץʪʳ ᴅʨʪװʨʣʽ 

ʬʘʢʪʦʨʣʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ [76]. ʂʘʜʤʠʡʜʽש ʫʳʪʪʳʣʳסʳʥʳש ʙʽʨ ʢᴇʨʽʥʽʩʽ-ʦʥʳש 

ʘסʟʘʜʘסʳ ʘץʫʳʟ ʘʣʤʘʩʫʳʥʘ ᴅʩʝʨ ʝʪʫ ץʘʙʽʣʝʪʽ ʙʘʨ. פʘʥ ʧʣʘʟʤʘʩʳ ʘץʫʳʟʳ 

ʜʠʥʘʤʠʢʘʣʳץ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʦʥʳ ʘסʟʘʥʳץ שʘʟʽʨʛʽ ʞʘסʜʘʡʳʥ ʙʘסʘʣʘʫ 

 שʫʳʪʪʳ ᴅʩʝʨ ʝʪʫ ʜᴅʨʝʞʝʩʽʥʽ שʣ ʦʥʳ ʢʘʜʤʠʡʜʽײʘ ʙʦʣʘʜʳ, ʙסʦʣʜʘʥʫץ ʰʽʥװ

ʙʝʣʩʝʥʜʽ ʢᴇʨʩʝʪʢʽʰʽ ʝʪʝʜʽ. ʂʘʜʤʠʡʜʽש ʪʽʨʽ ʦʨʛʘʥʠʟʤʜʝʨʛʝ ʫʳʪʪʳ ᴅʩʝʨʽʥ, ʦʥʳש 

ʘץʫʳʟ ʘʣʤʘʩʫʳʥʘ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʡʪʽʥ ײʟʘס ץʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʛʝ ץʘʨʘʤʘʩʪʘʥ, ʙײʣ 

ʤᴅʩʝʣʝʥʽש ʢᴇʧʪʝʛʝʥ ʘʩʧʝʢʪʽʣʝʨʽ ᴅʣʽ ʜʝ ʞʘץʩʳ ʟʝʨʪʪʝʤʝʛʝʥ [77]. 
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ʉʳʥʘʧ (Hg) ʘʫʘʜʘ, ʩʫʜʘ ʞᴅʥʝ ʪʦʧʳʨʘץʪʘ ʢʝʟʜʝʩʝʜʽ ʞᴅʥʝ װʰ ʬʦʨʤʘʜʘ 

ʙʦʣʘʜʳ: ʵʣʝʤʝʥʪʘʨ ʥʝʤʝʩʝ ʤʝʪʘʣʣ ʩʳʥʘʧ (Hg0), ʙʠʦʦʨʛʘʥʠʢʘʣʳץ ʩʳʥʘʧ 

(Hg+,Hg2+) ʞᴅʥʝ ʦʨʛʘʥʠʢʘʣʳץ ʩʳʥʘʧ (ᴅʜʝʪʪʝ ʤʝʪʠʣ ʥʝʤʝʩʝ ʵʪʠʣ ʩʳʥʘʧ). 

ɾʘʥʫʘʨʣʘʨסʘ ʞʝʜʝʣ ʫʳʪʪʳʣʳװ ץʣʛʽʩʽʥʜʝ Hg (550 ʤʢʛ/ʤ 3) ʙʫʳʥʳש ᴅʩʝʨʽ ʤʠʜʳש 

ᴅʨʪװʨʣʽ ʙᴇʣʽʢʪʝʨʽʥʜʝ, ʩʦʥʜʘʡ-ʘץ ʞײʣʳʥʜʘ ʩʳʥʘʧ ʰᴇʛʽʥʜʽʣʝʨʽʥʝ ᴅʢʝʣʜʽ. ɹᴇʣʤʝ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘסʳ ץʘʨʘʧʘʡʳʤ ʩʳʥʘʧ ʩײʡʳץ ʢװʡʜʝ ʙʦʣʘʜʳ ʞᴅʥʝ ʪʝʟ ʙʫʣʘʥʳʧ, 

ʙʫ ʪװʟʝʜʽ. ʉʳʥʘʧ ʙʫʳ ʩײʡʳץ ʪװʨʛʝ ץʘʨʘסʘʥʜʘ ץʘʫʽʧʪʽ [78]. 

 ʄʝʪʠʣ ʩʳʥʘʧ (Me-Hg) ʥʝʤʝʩʝ ʵʪʠʣ ʩʳʥʘʧ (Et-Hg) ʩʠʷץʪʳ ʦʨʛʘʥʠʢʘʣʳץ 

ʩʳʥʘʧ ץʦʩʳʣʳʩʪʘʨʳ ʙʝʡʦʨʛʘʥʠʢʘʣʳץ ץʦʩʳʣʳʩʪʘʨסʘ ץʘʨʘסʘʥʜʘ ʫʣʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʋʳʪʪʳʣʳץ ʜᴅʨʝʞʝʩʽ ʙʦʡʳʥʰʘ ʩʳʥʘʧʪʳש ʪװʨʣʝʨʽʥ ʢʝʣʝʩʽʜʝʡ ʨʝʪʪʝʫʛʝ 

ʙʦʣʘʜʳ: Hg 0 <Hg 2+, Hg + < CH 3 ïHg [79]. ɸʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʢʝʡʙʽʨ ᴇʪʢʽʨ 

ʞᴅʥʝ ʩʦʟʳʣʤʘʣʳ ʫʳʪʪʳ ᴅʩʝʨʣʝʨʽ ʜʝʥʝʥʽש ᴅʨʪװʨʣʽ ʤװʰʝʣʝʨʽʥʝ ᴅʩʝʨ ʝʪʝʜʽ. 

ɸʩץʘʟʘʥ-ʽʰʝʢ ʞʦʣʜʘʨʳʥʳש ʞᴅʥʝ ʙװʡʨʝʢʪʽש ʜʠʩʬʫʥʢʮʠʷʩʳ, ʞװʡʢʝ ʞװʡʝʩʽʥʽש 

ʙײʟʳʣʫʳ, ʪʝʨʽʥʽץ ,שʘʥ ʪʘʤʳʨʣʘʨʳʥʳש ʟʘץʳʤʜʘʥʫʳ, ʠʤʤʫʥʜʳץ ʞװʡʝʥʽש 

ʜʠʩʬʫʥʢʮʠʷʩʳ, ʪʫʘ ʙʽʪʢʝʥ ʘץʘʫʣʘʨ ʞᴅʥʝ ץʘʪʝʨʣʽ ʽʩʽʢ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʫʳʪʪʳ 

ᴅʩʝʨʽʥʽש ʘʩץʳʥʫʣʘʨʳʥʳש ʤʳʩʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɽʢʽ ʥʝʤʝʩʝ ʦʜʘʥ ʜʘ ʢᴇʧ 

ʤʝʪʘʣʜʘʨסʘ ʙʽʨ ʫʘץʳʪʪʘ ᴅʩʝʨ ʝʪʫ ʢʫʤʫʣʷʪʠʚʪʽ ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ [80]. 

ɸʫʳʨ ʤʝʪʘʣʜʘʨʜʳש, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʩʳʥʘʧ ʧʝʥ ץʦʨסʘʩʳʥʥʳש ᴅʩʝʨʽʥʽש 

ʞʦסʘʨʳʣʘʫʳ ʽʰʪʽש ʘʫʳʨʫʳ, ץʘʥʜʳ ʜʠʘʨʝʷ ʞᴅʥʝ ʙװʡʨʝʢ ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ʩʠʷץʪʳ 

ʘʫʳʨ ʘʩץʳʥʫʣʘʨסʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ [81]. ɸʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʫʳʪʪʳʣʳסʳ ʤʝʥ 

ʢʘʥʮʝʨʦʛʝʥʜʽʣʽʛʽ ʦʣʘʨʜʳש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ɼʦʟʘʥʳש 

ʞʦסʘʨʳʣʘʫʳ ʞʘʥʫʘʨʣʘʨ ʤʝʥ ʘʜʘʤʜʘʨʜʘ ʘʫʳʨ ʨʝʘʢʮʠʷʣʘʨʜʳ ʪʫʜʳʨʘʜʳ, ɼʅפ 

ʟʘץʳʤʜʘʥʫʳʥ ʢװʰʝʡʪʝʜʽ ʞᴅʥʝ ʞװʡʢʝ-ʧʩʠʭʠʢʘʣʳץ ʙײʟʳʣʫʣʘʨʜʳ ʪʫʜʳʨʘʜʳ [82]. 

ʊʘסʳ ʙʽʨ ʵʢʩʧʝʨʠʤʝʥʪʪʝ ʤʝʪʠʣʤʝʨʢʫʨʠʡ ʭʣʦʨʠʜʽ ʝʛʝʫײץʡʨʳץʪʘʨʜʘ ʦʨʪʘʣʳץ 

ʞװʡʢʝ ʞװʡʝʩʽʥʝ ʟʘץʳʤ ʢʝʣʪʽʨʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ, ʦʣʘʨ ʪײʟʜʳ ʝʨʽʪʽʥʜʽʤʝʥ ʝʤʜʝʣʛʝʥ 

ʙʘץʳʣʘʫ ʪʦʙʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʦʩʳ ʟʘʪʪʳש ᴅʨʪװʨʣʽ ʜʦʟʘʣʘʨʳʥ (0,05-0,5 ʞᴅʥʝ 

5 ʤʛ/ʢʛ) ʘʣʜʳ. ʆɾɾ ʟʘץʳʤʜʘʥʫʳ ʤʠ ץʳʨʪʳʩʳʥʜʘסʳ c-fos ʘץʫʳʟʳʥʳש 

ʵʢʩʧʨʝʩʩʠʷʩʳʥʳש ʞʦסʘʨʳʣʘʫʳʤʝʥ ʘʥʳץʪʘʣʜʳ, ʙײʣ ʤʘשʳʟʜʳ ʩʠʛʥʘʣ ʙʝʨʫ 

ʤʝʭʘʥʠʟʤʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴆשʜʝʣʛʝʥ ʝʛʝʫײץʡʨʳץʪʘʨʜʘ ʤʠʜʘסʳ ʩʳʥʘʧʪʳש 

ʞʠʥʘʣʫʳ ʜʘ ʘʥʳץʪʘʣʜʳ [83]. 

ɽʛʝʫײץʡʨʳץʪʘʨʳʥʜʘסʳ ʩʳʥʘʧʪʳש ʙʘʫʳʨסʘ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ ʞʳʥʳʩʪʳץ 

ʤװʰʝʣʝʨʽʥʝ ᴅʩʝʨʽ ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʳ ʘʥʳץʪʘʜʳ: ᴅʡʝʣʜʝʨʜʝ ʝʨʢʝʢʪʝʨʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʙʘʫʳʨʜʘ ʩʳʥʘʧʪʳש ʞʠʥʘʣʫ ʜʝשʛʝʡʽ ʞʦסʘʨʳ ʙʦʣʜʳ. ʉʳʥʘʧץʘ 

 ʣײʘ ʙʘʡʣʘʥʳʩʪʳ ʙץʳ ʞʳʥʳʩסʳʤʜʘʥʫʳʥʜʘץʟʘ שʘʥ ʢʝʟʜʝ ʙʘʫʳʨʜʳסʰʳʨʘײ

ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʦʨʛʘʥʠʢʘʣʳץ ʘʥʠʦʥʜʘʨʜʳ ʪʘʩʳʤʘʣʜʘʫʰʳ 3 (Oat3) 

ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʤװʤʢʽʥ ʜʝʧ ʙʦʣʞʘʥʫʜʘ. ɽʨʢʝʢ 

ʝʛʝʫײץʡʨʳץʪʘʨʜʘ Oat3 ʵʢʩʧʨʝʩʩʠʷʩʳʥʳש ʪᴇʤʝʥʜʝʫʽ ʘʥʳץʪʘʣʜʳ, ʙײʣ ʙʘʫʳʨסʘ 

ʩʳʥʘʧʪʳש ʪװʩʫʽʥ ʰʝʢʪʝʫʛʝ ʞᴅʥʝ ʦʩʳʣʘʡʰʘ ʝʨʢʝʢʪʝʨʜʝ ʛʝʧʘʪʦʫʳʪʪʳʣʳץʪʳש 

ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʫʽ ʤװʤʢʽʥ [84]. HgCl 2 ᴅʩʝʨʽʥʝʥ ʙװʡʨʝʢ ʟʘץʳʤʜʘʥסʘʥʥʘʥ ʢʝʡʽʥ 

ʝʛʝʫײץʡʨʳץʪʘʨʜʳש ʙװʡʨʝʢ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨʳ ʞװʡʝʩʽ ʦʩʘʣ ʙʦʣʘʜʳ. ʂʝʣʝʩʽ 72 

ʩʘסʘʪʪʘʥ ʢʝʡʽʥ ʛʣʫʪʘʪʠʦʥ ʧʝʨʦʢʩʠʜʘʟʘ ʙʝʣʩʝʥʜʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʝʫʽ, ʪʦʪʳץʪʳʨסʳʰ 

ʣʠʧʠʜʪʝʨ ʤʝʥ ʘץʫʳʟʜʘʨʜʳש ʢᴇʙʝʶʽ ʞᴅʥʝ ʙװʡʨʝʢ ʪʽʥʽʥʜʝʛʽ ʤʦʨʬʦʣʦʛʠʷʣʳץ 

ᴇʟʛʝʨʽʩʪʝʨ ʙʘʡץʘʣʜʳ [85]. ʊʝשʽʟ ʦʨʪʘʩʳʥʜʘסʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨ ʤʝʪʠʣʤʝʨʢʫʨʠʷ 

(Me-Hg) ʪװʟʝʪʽʥ ʪʘʙʠסʠ ʙʠʦʤʝʪʠʣʜʝʥʫ ʧʨʦʮʝʩʪʝʨʽʥ ʞװʨʛʽʟʝʜʽ. ɹײʣ ʟʘʪ ʪʝשʽʟ 
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ʞʘʥʫʘʨʣʘʨʳʥʳץ שʦʨʝʢʪʽʢ ʪʽʟʙʝʛʽʥʝ ʝʥʝʜʽ ʞᴅʥʝ ʘץʳʨʳʥʜʘ ʘʜʘʤ ʘסʟʘʩʳʥʘ ʙʘʣʳץ 

ʞʝʫ ʘʨץʳʣʳ ʝʥʫʽ ʤװʤʢʽʥ [86]. 

ɹʘʣʳץʪʳ ʧʽʩʽʨʫ ʦʥʜʘסʳ ʩʳʥʘʧ ʜʝשʛʝʡʽʥ ʪᴇʤʝʥʜʝʪʧʝʡʜʽ. ɾʘʧʦʥʠʷʥʳש 

ʄʠʥʘʤʘʪʘ ʰʳסʘʥʘסʳʥʜʘ 1950 ʞʳʣʜʘʨʜʳש ʦʨʪʘʩʳʥʜʘ ʣʘʩʪʘʥסʘʥ ʙʘʣʳץʪʳ 

ʪײʪʳʥʫʜʘʥ ʪʫʳʥʜʘסʘʥ ʦʨʛʘʥʠʢʘʣʳץ ʩʳʥʘʧ ʦץʠסʘʩʳ ʙʦʣʜʳ. ɹײʣ ʞʘסʜʘʡ 

ʄʠʥʘʤʘʪʘ ʘʫʨʫʳ ʜʝʧ ʘʪʘʣʘʪʳʥ ʘʫʨʫʜʳש ʧʘʡʜʘ ʙʦʣʫʳʥʘ ᴅʢʝʣʜʽ [87]. 

 ʉʳʥʘʧʪʳש ʩʦʟʳʣʤʘʣʳ ᴅʩʝʨʽ ʘʪʘʢʩʠʷ, ʙײʣʰʳץʝʪ ᴅʣʩʽʟʜʽʛʽ, ʘʷץ-ץʦʣʜʳײ שʶʳ, 

ʩᴇʡʣʝʫ, ʰʘʡʥʘʫ ʞᴅʥʝ ʞײʪʳʣʫ ʙײʟʳʣʳʩʪʘʨʳ ʞᴅʥʝ ʤʝʪʠʣʤʝʨʢʫʨʠʷʥʳװ שʣʢʝʥ 

ʜʦʟʘʣʘʨʳʥʘ ײʰʳʨʘסʘʥ ʥʘʫץʘʩʪʘʨʜʘ ʩʽשʽʨ ʨʝʬʣʝʢʩʪʝʨʽʥʽש ʞʦסʘʨʳʣʘʫʳ ʩʠʷץʪʳ 

ʥʝʚʨʦʣʦʛʠʷʣʳץ ʙײʟʳʣʫʣʘʨʜʳ ʪʫʜʳʨʜʳ. ʋʣʘʥסʘʥ ʞװʢʪʽ ᴅʡʝʣʜʝʨʜʝʥ ʪʫʳʣסʘʥ 

ʥᴅʨʝʩʪʝʣʝʨʜʝ ʘʫʳʨ ʪʫʘ ʙʽʪʢʝʥ ʘץʘʫʣʘʨ ʙʦʣʜʳ. ᴆʣʽʤʛʝ ᴅʢʝʣʝʪʽʥ ʩʳʥʘʧʧʝʥ ʫʣʘʥʫ 

ᴅʜʝʪʪʝ ʢʝʟʜʝʡʩʦץ ᴅʩʝʨ ʝʪʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʧʘʡʜʘ ʙʦʣʘʜʳ. ʉʳʥʘʧʧʝʥ ʢᴅʩʽʙʠ 

ʙʘʡʣʘʥʳʩʪʘ ʙʦʣסʘʥ ʞᴅʥʝ ʥʝʩʝʧʪʝ 88,5 ʤʢʛ/ʛ ʢʨʝʘʪʠʥʠʥʥʽש ʦʨʪʘʰʘ Hg 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʙʘʨ 104 ʘʜʘʤʜʘ ʥʝʡʨʦʥʜʳץ ʵʣʝʢʪʨʦʤʠʦʛʨʘʬʠʷ ʥᴅʪʠʞʝʣʝʨʽ 

ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʩʦʟʳʣʤʘʣʳ ʧʝʨʠʬʝʨʠʷʣʳץ ʞװʡʢʝ ʟʘץʳʤʜʘʥʫʳʥʳש ʙʝʣʛʽʣʝʨʽ 

ʘʥʳץʪʘʣʜʳ [88]. ʉʳʥʘʧ ʥʝʛʽʟʽʥʝʥ ʙװʡʨʝʢʪʝ ʞʠʥʘʣʘʜʳ, ᴅʩʽʨʝʩʝ ʧʨʦʢʩʠʤʘʣʴʜʳ 

ʪװʪʽʢʰʝʣʝʨʛʝ. ʉʳʥʘʧʪʳש ᴅʩʝʨʽʥʝʥ ʙװʡʨʝʢ ʬʫʥʢʮʠʷʩʳʥʳש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽ 

ᴅʡʝʣʜʝʨ ʤʝʥ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʘ ʞʠʽ ʢʝʟʜʝʩʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ [89].  

ʂװʰʘʣʘ ʟʠʷʥʜʳ ʟʘʪ ʨʝʪʽʥʜʝ ʭʘʣʳץʪʳש ʜʝʥʩʘʫʣʳסʳʥʘ ץʘʫʽʧ ʪᴇʥʜʽʨʝʪʽʥ 

ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʥʳש ʢᴇʟʽ ʢᴅʩʽʙʠ ʘʫʨʫʣʘʨ, ʩʦʥʜʘʡ-

ʘץ ʪʘʤʘץ ʧʝʥ ʩʫʜʳש ʣʘʩʪʘʥʫʳ ʙʦʣʫʳ ʤװʤʢʽʥ. ʂװʰʘʣʘʥʳש ʤʝʪʘʣʣʦʠʜ ʞᴅʥʝ 

ʜᴅʨʽʣʽʢ ʟʘʪ ʨʝʪʽʥʜʝ ײʟʘץ ץʦʣʜʘʥʳʣʫ ʪʘʨʠʭʳ ʙʘʨ. ʆʣ "ʧʘʪʰʘ ʫ-ʳ" ʞᴅʥʝ " 

ʧʘʪʰʘʣʘʨʜʳש ʫ-ʳ "ʜʝʧ ʘʪʘʣʘʜʳ [90]. 

ʂװʰʘʣʘ ʪʘʤʘץ, ʩʫ ʞᴅʥʝ ץʦʨʰʘסʘʥ ʦʨʪʘʜʘ ʣʘʩʪʘʫʰʳ ʟʘʪ ʨʝʪʽʥʜʝ ʙʦʣʘʜʳ. ʆʣ 

ʤʝʪʘʣʣʦʠʜ (As0), ʙʠʦʦʨʛʘʥʠʢʘʣʳץ (As3+ʞᴅʥʝ As5+), ʦʨʛʘʥʠʢʘʣʳץ ʞᴅʥʝ ʤʳʰʴʷʢ 

(AsH3) ʬʦʨʤʘʣʘʨʳʥ ץʘʙʳʣʜʘʡ ʘʣʘʜʳ. ʂװʰʘʣʘ ץʦʩʳʣʳʩʪʘʨʳʥʳש ʫʳʪʪʳʣʳסʳʥʳש 

ᴇʩʫ ʨʝʪʽ ʢʝʣʝʩʽʜʝʡ ʘʥʳץʪʘʣʘʜʳ: ʤʳʰʴʷʢʪʳש ʦʨʛʘʥʠʢʘʣʳץ ץʦʩʳʣʳʩʪʘʨʳ <As0< 

ʙʝʡʦʨʛʘʥʠʢʘʣʳץ ץʦʩʳʣʳʩʪʘʨ (As5+<As3+)<ʤʳʰʴʷʢ. ʂװʰʘʣʘʥʳש ʘʣסʘʰץʳ ʩʽשʫʽ 

ʘʰ ʽʰʝʢʪʝʥ ʧʘʡʜʘ ʙʦʣʘʜʳ. ʕʢʩʧʦʟʠʮʠʷʥʳש ʙʘʩץʘ ʞʦʣʜʘʨʳ - ʪʝʨʽʛʝ ʪʠʶ ʞᴅʥʝ 

ʠʥʛʘʣʷʮʠʷ [91]. 

ɼʝʥʝʜʝʛʽ ʪʘʨʘʣʫʜʘʥ ʢʝʡʽʥ ʤʳʰʴʷʢ ʢᴇʧʪʝʛʝʥ ʪʽʥʜʝʨ ʤʝʥ ʤװʰʝʣʝʨʜʝ, ʩʦʥʳש 

ʽʰʽʥʜʝ ᴇʢʧʝʜʝ, ʞװʨʝʢʪʝ, ʙװʡʨʝʢʪʝ, ʙʘʫʳʨʜʘ, ʙײʣʰʳץʝʪʪʝʨʜʝ ʞᴅʥʝ ʞװʡʢʝ ʪʽʥʽʥʜʝ 

ʞʠʥʘʣʘʜʳ. ᴄʨʽ ץʘʨʘʡ ʢװʰʘʣʘ ʤʦʥʦʤʝʪʠʣʘʨʩʦʥ ץʳʰץʳʣʳʥʘ (ʄʄɸ) ʞᴅʥʝ 

ʜʠʤʝʪʠʣʘʨʩʠʥ ץʳʰץʳʣʳʥʘ (ɼʄɸ) ʜʝʡʽʥ ʤʝʪʘʙʦʣʠʟʜʝʥʝʜʽ, ʩʦסשʳʩʳ ʦʨʛʘʥʠʟʤʜʝ 

ʙʘʩʳʤ ʬʦʨʤʘ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂװʰʘʣʘ ʘסʟʘʜʘʥ ʙװʡʨʝʢ ʘʨץʳʣʳ ʥʝʩʝʧʧʝʥ 

ʰʳסʘʨʳʣʘʜʳ. ʂװʰʘʣʘʥʳש ʞʝʜʝʣ ʞᴅʥʝ ʩʦʟʳʣʤʘʣʳ ʫʳʪʪʳʣʳסʳ ʢᴇʧʪʝʛʝʥ ᴇʤʽʨʣʽʢ 

ʤʘשʳʟʜʳ ʬʝʨʤʝʥʪʪʝʨʜʽש ʞײʤʳʩʳʥʳש ʙײʟʳʣʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ɹʘʩץʘ ʘʫʳʨ 

ʤʝʪʘʣʜʘʨ ʩʠʷץʪʳ, ʤʳʰʴʷʢ ײץʨʘʤʳʥʜʘ ʩʫʣʴʬʛʠʜʨʠʣ ʪʦʧʪʘʨʳ ʙʘʨ ʬʝʨʤʝʥʪʪʝʨʜʽ 

ʪʝʞʝʡ ʘʣʘʜʳ, ʙײʣ ʦʣʘʨʜʳש ʘץʘʫʳʥʘ ᴅʢʝʣʝʜʽ  [92]. 

 ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʢװʰᴅʣᴅ ʦʩʳ ʬʝʨʤʝʥʪʪʽש ʘʤʠʥץʳʰץʳʣʳʥʳש ʬʨʘʛʤʝʥʪʽʤʝʥ 

ʙʘʡʣʘʥʳʩʫ ʘʨץʳʣʳ ʧʠʨʫʚʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘʥʳ ᴇʟʛʫ ʧʨʦʮʝʩʩʽ ʙʘʡץʘʣʘʜʳ. 

ʇʠʨʫʚʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘʥʳש ʠʥʘʢʪʠʚʘʮʠʷʩʳ ʂʨʝʙʩ ʮʠʢʣʽʥʝ ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʫʽ ʞᴅʥʝ 

ʪʦʪʳסʫ ʬʦʩʬʦʨʣʘʥʫʳʥ ʪᴇʤʝʥʜʝʪʫʽ ʤװʤʢʽʥ. ɹײʣ ɸʊʌ ᴇʥʜʽʨʽʩʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʝ 

ʞᴅʥʝ ʞʘʩʫʰʘʣʘʨʜʳש ʟʘץʳʤʜʘʣʫʳʥʘ ᴅʢʝʣʝʜʽ [93]. 
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ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʢװʰʘʣʘ ʳש ʢʘʧʠʣʣʷʨʣʳץ ʵʥʜʦʪʝʣʠʡʛʝ ᴅʩʝʨʽ ʪʘʤʳʨʣʘʨʜʳש 

ᴇʪʢʽʟʛʽʰʪʽʛʽʥʽש ʞʦסʘʨʳʣʘʫʳʥʘ ᴅʢʝʣʝʜʽ, ʙײʣ ʚʘʟʦʜʠʣʘʪʘʮʠʷ ʤʝʥ ץʘʥ 

ʘʡʥʘʣʳʤʳʥʳש ʙײʟʳʣʫʳʥʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. ʊʦʪʳסʫ ʩʪʨʝʩʩʽ ʞᴅʥʝ ʤʠʪʦʭʦʥʜʨʠʷʣʳץ 

ʬʫʥʢʮʠʷʥʳש ʙײʟʳʣʫʳ ʞװʡʢʝ ʪʽʥʽʥʽש ʜʝʛʝʥʝʨʘʮʠʷʩʳʥʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. 

ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʤʳʰʴʷʢʪʳש ʝʢʽ ʪװʨʽ, ʥʘʪʨʠʡ ʘʨʩʝʥʠʪʽ ʞᴅʥʝ 

ʜʠʤʝʪʠʣʘʨʩʠʥ ץʳʰץʳʣʳ (DMA) ʝʛʝʫײץʡʨʳץʪʘʨʜʳש ᴇʩʽʨʽʣʛʝʥ ʤʠ 

ʥʝʡʨʦʥʜʘʨʳʥʜʘ ʘʧʦʧʪʦʟʜʳ (ʙʘסʜʘʨʣʘʤʘʣʘʥסʘʥ ʞʘʩʫʰʘʣʳץ ᴇʣʽʤ) ʪʫʜʳʨʫʳ 

ʤװʤʢʽʥ. ɹײʣ ʧʨʦʮʝʩʩ ʩʪʨʝʩʩ ʩʠʛʥʘʣʜʘʨʳʥʘ ʞʘʫʘʧ ʙʝʨʝʪʽʥ ʞᴅʥʝ ʥʝʡʨʦʥʜʳץ 

ʘʧʦʧʪʦʟסʘ ʳץʧʘʣ ʝʪʝʪʽʥ p38 ʞᴅʥʝ JNK3 map ʢʠʥʘʟʘʣʘʨʳʥ ʙʝʣʩʝʥʜʽʨʫ ʘʨץʳʣʳ 

ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ [94].  

ʂװʰʘʣʘʥʳש ʙʠʦʨʛʘʥʠʢʘʣʳץ ʪװʨʽ ʫʣʳ ʙʦʣʳʧ ʰʳץʪʳ, ʥʝʡʨʦʥʜʘʨʜʳש 

ᴇʤʽʨʰʝשʜʽʛʽʥ ʪᴇʤʝʥʜʝʪʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʘʨʩʝʥʠʪ ʮʝʨʝʙʨʘʣʴʜʳ ʥʝʡʨʦʥʜʘʨʜʘ 

p38 ʞᴅʥʝ JNK3-ʪʽ ʪʘשʜʘʤʘʣʳ ʪװʨʜʝ ʙʝʣʩʝʥʜʽʨʜʽ [95]. 

 ɽʛʝʫײץʡʨʳץʪʘʨʜʳש ʛʠʧʧʦʢʘʤʧʘʣʳץ ʤʦʜʝʣʽʥʜʝ ʢװʰʘʣʘʥʳש 

ʥʝʡʨʦʫʳʪʪʳʣʳסʳ N-ʤʝʪʠʣ-D-ʘʩʧʘʨʪʘʪ ʨʝʮʝʧʪʦʨʳʥʳש (NMDA) ᴇʟʛʝʨʛʝʥ 

ʵʢʩʧʨʝʩʩʠʷʩʳʤʝʥ ʞᴅʥʝ ʧʦʩʪʩʠʥʘʧʪʠʢʘʣʳץ ʩʠʛʥʘʣʜʳץ ʘץʫʳʟʜʘʨʜʳש 

ʤʦʣʝʢʫʣʘʣʳץ ʵʢʩʧʨʝʩʩʠʷʩʳʥʳש ᴇʟʛʝʨʫʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. ɸʪʘʧ 

ʘʡʪץʘʥʜʘ, NMDA ʨʝʮʝʧʪʦʨʳʥʳש nr2a ʩʫʙʙʽʨʣʽʛʽʥʽש ʵʢʩʧʨʝʩʩʠʷʩʳʥʳש ʪᴇʤʝʥʜʝʫʽ, 

ʩʦʥʜʘʡ-ʘץ ʘץʫʳʟ 95 (PSD-95) ʞᴅʥʝ ʢʘʣʴʮʠʡ/ʢʘʣʴʤʦʜʫʣʠʥʛʝ ʪᴅʫʝʣʜʽ 

ʧʨʦʪʝʠʥʢʠʥʘʟʘ II (p-CaMKII) ʩʠʷץʪʳ ʧʦʩʪʩʠʥʘʧʪʠʢʘʣʳץ ʪʳסʳʟʜʳץ 

ʘץʫʳʟʜʘʨʳʥʳש ᴇʟʛʝʨʫʽ ʙʘʡץʘʣʜʳ [96]. 

 ʉʧʨʘʛ-ɼʦʫʣʠ ʩʳʟʳסʳʥʳש ʝʛʝʫײץʡʨʳץ ʩʘʨʳʩʫʳʥʳש ʙʠʦʭʠʤʠʷʣʳץ ʪʘʣʜʘʫʳ 

ʥʘʪʨʠʡ ʘʨʩʝʥʠʪʽʥʽש (As3+) ʜʦʟʘסʘ ʙʘʡʣʘʥʳʩʪʳ ʩʘʨʳʩʫʣʳץ ʭʦʣʠʥʵʩʪʝʨʘʟʘ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. ʍʦʣʠʥʵʩʪʝʨʘʟʘ ʞװʡʢʝ 

ʞװʡʝʩʽʥʽץ שʘʣʳʧʪʳ ʞײʤʳʩ ʽʩʪʝʫʽ װʰʽʥ ʥʝʛʽʟʛʽ ʬʝʨʤʝʥʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʥʳש 

ʙʝʣʩʝʥʜʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʝʫʽ ʧʝʨʠʬʝʨʠʷʣʳץ ʥʝʤʝʩʝ ʦʨʪʘʣʳץ ʞװʡʢʝ ʞװʡʝʩʽʥʽש 

ʟʘץʳʤʜʘʣʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʤװʤʢʽʥ [97]. 

ɸʫʳʣʜʳץ ʞʝʨʣʝʨʜʝ ʪײʨʘʪʳʥ ʞᴅʥʝ ʘʟ ʤᴇʣʰʝʨʜʝ ʢװʰʘʣʘ ײʰʳʨʘסʘʥ 

ᴅʡʝʣʜʝʨʜʝ ʧʣʘʟʤʘʜʘ ץʘʙʳʥʫסʘ ץʘʨʩʳ TNF-Ŭ, IL-6, IL-8 ʞᴅʥʝ IL-12 

ʮʠʪʦʢʠʥʜʝʨʽʥʽש ʞʦסʘʨʳʣʘʫʳ ʙʘʡץʘʣʜʳ. ɹײʣ ᴅʡʝʣʜʝʨʜʝ ץʘʙʳʥʫסʘ ץʘʨʩʳ il-10 

ʮʠʪʦʢʠʥ ʜʝשʛʝʡʽ ʪᴇʤʝʥʜʝʜʽ. ʉʦʥʜʘʡ-ʘץ, ʙʘץʳʣʘʫ ʪʦʙʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 8-

ʛʠʜʨʦʢʩʠ-2-ʜʝʟʦʢʩʠʛʫʘʥʦʟʠʥ (8OHdG) ɼʅפ ʘʜʜʫʢʮʠʷʩʳʥʳש ʞʦסʘʨʳʣʘʫʳʤʝʥ 

ʤʳʰʴʷʢ ᴅʩʝʨʽʥʝʥ ʢʝʡʽʥ ʪʳʥʳʩ ʘʣʫ ʞʦʣʜʘʨʳʥʳש ʞʘʩʫʰʘʣʘʨʳʥʳש ɼʅפ 

ʟʘץʳʤʜʘʥʫʳ ʘʥʳץʪʘʣʜʳ [98]. 

AS3 + ᴅʩʝʨʽ NF-kB ʩʠʛʥʘʣʜʳץ ʞʦʣʳʥ ʙʝʣʩʝʥʜʽʨʫ ʘʨץʳʣʳ ʝʨʢʝʢ ײʨʧʘץʪʳ 

ʙʦʣʫ ʞװʡʝʩʽʥ ʙײʟʫʳ ʤװʤʢʽʥ. ɹײʣ NF-kB ʞʘʩʫʰʘʣʳץ ʩʠʛʥʘʣ ʙʝʨʫ ʞʦʣʳ 

ʩʧʝʨʤʘʪʦʛʝʥʝʟ ʞᴅʥʝ ʘʪʘʣʳץ ʙʝʟʜʝʨʜʽש ʞײʤʳʩ ʽʩʪʝʫ ʧʨʦʮʝʩʪʝʨʽʥʜʝ ʤʘשʳʟʜʳ ʨᴇʣ 

ʘʪץʘʨʘʜʳ. ʕʢʩʧʦʟʠʮʠʷʜʘʥ ʢʝʡʽʥ ʢװʰʘʣʘ ʪʝʨʽʜʝ ʞʠʥʘʣʫʳ ʤװʤʢʽʥ, ʙײʣ ʤʳʰʴʷʢʪʳ 

ʢʝʨʘʪʦʟʜʳש ʜʘʤʫʳʥʘ ʞᴅʥʝ ʛʠʧʝʨʧʠʛʤʝʥʪʘʮʠʷסʘ ᴅʢʝʣʝʜʽ [99]. 

 ɸʜʘʤʥʳש ᴇʩʽʨʽʣʛʝʥ ʢʝʨʘʪʠʥʦʮʠʪʪʝʨʽʥʜʝ ʪʝʨʽʥʽש ʫʳʪʪʳʣʳסʳʥ ʟʝʨʪʪʝʫ ɓ1-

ʠʥʪʝʛʨʠʥʥʽש ʪʘʨʘʣʫʳʥʜʘסʳ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʢᴇʨʩʝʪʪʽ. ʂʝʨʘʪʠʥʦʮʠʪʪʝʨʜʝʛʽ 

ʠʥʪʝʛʨʠʥʜʝʨʜʽש ʵʢʩʧʨʝʩʩʠʷʩʳʥʳש ʪᴇʤʝʥʜʝʫʽ ץʘʣʳʧʪʘʥ ʪʳʩ ʪʫʜʳʨʫʳ ʤװʤʢʽʥ 

ʘʧʦʧʪʦʟ ʞᴅʥʝ ʪʝʨʽʥʽש ᴅʨʪװʨʣʽ ʢᴇʨʽʥʽʩʪʝʨʽ. ʋʣʘʥʫʜʳש ʘʫʳʨ ʞʘסʜʘʡʣʘʨʳʥʜʘ 

ʪʝʨʽʥʽץ שʘʪʝʨʣʽ ʽʩʽʛʽ ʜʝ ʧʘʡʜʘ ʙʦʣʫʳ ʤװʤʢʽʥ. ɹײʣ ʧʨʦʮʝʩʩ ʪʦʪʳסʫ ʩʪʨʝʩʩʽʥʝ, 
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ʭʨʦʤʦʩʦʤʘʣʳץ ʘʫʳʪץʫʣʘʨסʘ ʞᴅʥʝ ᴇʩʫ ʬʘʢʪʦʨʣʘʨʳʥʳש ᴇʟʛʝʨʛʝʥ ʵʢʩʧʨʝʩʩʠʷʩʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʤװʤʢʽʥ, ʙײʣ ʢװʰʘʣʘ ᴅʩʝʨʽʥʝʥ ʪʫʳʥʜʘסʘʥ ץʘʪʝʨʣʽ ʽʩʽʢ 

ʜʘʤʫʳʥʜʘסʳ ʳץʪʠʤʘʣ ᴅʩʝʨ ʝʪʫ ʤʝʭʘʥʠʟʤʜʝʨʽ [100]. ʂװʰʘʣʘʤʝʥ ʟʘʨʜʘʧ ʰʝʢʢʝʥ 

ʘʜʘʤʜʘʨ ʙʘʫʳʨʜʳש ʟʘץʳʤʜʘʣʫʳʥ ʩʝʟʽʥʫʽ ʤװʤʢʽʥ. ʋʣʘʥʫ ʙʘʫʳʨ ץʘʪʝʨʣʽ ʽʩʽʛʽʥʽש, 

ʛʝʧʘʪʦʮʝʣʣʶʣʷʨʣʳץ ʢʘʨʮʠʥʦʤʘʥʳש ʞᴅʥʝ ʘʥʛʠʦʩʘʨʢʦʤʘʥʳש ʜʘʤʫʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʤװʤʢʽʥ [101]. ʇʝʨʠʬʝʨʠʷʣʳץ ʞװʡʢʝ ʘʢʩʦʥʜʘʨʳ 

ʥʝʡʨʦʫʳʪʪʳʣʳץץʘ ʙʘʡʣʘʥʳʩʪʳ ʜʝʛʨʘʜʘʮʠʷʥʳ ʞʘʣסʘʩʪʳʨʫʜʘ. ʂװʰʘʣʘʜʘʥ 

ʪʫʳʥʜʘסʘʥ ʥʝʚʨʦʣʦʛʠʷʣʳץ ʙײʟʳʣʫʣʘʨʜʳש ʥʝʛʽʟʛʽ ʩʝʙʝʙʽ ʦʥʳש ʪʦʪʳסʫ ʩʪʨʝʩʩʽʥ 

ʞᴅʥʝ ʤʠʪʦʭʦʥʜʨʠʷʣʳץ ʙײʟʳʣʫʣʘʨʜʳ ʪʫʜʳʨʫ ץʘʙʽʣʝʪʽ ʜʝʧ ʩʘʥʘʣʘʜʳ. ʊʦʪʳסʫ 

ʩʪʨʝʩʩʽ ɼʅפ-ʥʳש ʟʘץʳʤʜʘʣʫʳʥʘ ʞᴅʥʝ ʘץʳʨʳʥʜʘ ʤʠ ʞʘʩʫʰʘʣʘʨʳʥʳש ᴇʣʽʤʽʥʝ 

ᴅʢʝʣʝʜʽ. ʆʩʳסʘʥ ʦʨʘʡ ʢװʰʘʣʘʥʳש ʫʣʳ ʟʘʪʪʘʨ ץʘʪʘʨʳʥʜʘסʳ ץʦʨʰʘסʘʥ ʦʨʪʘסʘ 

ʟʠʷʥʳ ᴇʪʝ ʢᴇʧ ʵʣʝʤʝʥʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [102]. 

 

1.3 ʈʘʜʠʦʥʫʢʣʠʜʪʝʨʤʝʥ ʞᴅʥʝ ʘʥʪʠʙʠʦʪʠʢʪʝʨʤʝʥ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש 

ʣʘʩʪʘʥʫ ʢᴇʟʜʝʨʽ.  
ɸʜʘʤ ʘסʟʘʩʳʥʘ ʘʟ ʤᴇʣʰʝʨʜʝ ʙʦʣʩʘ ʜʘ ץʘʫʽʧʪʽ ʙʦʣʫʳ ʤװʤʢʽʥ 70-ʪʝʥ ʘʩʪʘʤ 

ʪװʨʣʽ ʟʘʪʪʘʨ ʪʘʤʘץ ʘʨץʳʣʳ ʝʥʝʜʽ. ɸʟʳץ-ʪװʣʽʢʪʽ ʝץ שʘʫʽʧʪʽ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳש 

 שʘʪʘʨʳʥʘ ʫʣʳ ʤʝʪʘʣʜʘʨ, ʨʘʜʠʦʥʫʢʣʠʜʪʝʨ, ʧʝʩʪʠʮʠʜʪʝʨ ʞᴅʥʝ ʦʣʘʨʜʳץ

ʤʝʪʘʙʦʣʠʪʪʝʨʽ, ʥʠʪʨʘʪʪʘʨ, ʥʠʪʨʠʪʪʝʨ, N-ʥʠʪʨʦʟʘʤʠʥʜʝʨ, ʧʦʣʠʮʠʢʣʜʽ ʭʦʰ ʠʽʩʪʽ 

ʢᴇʤʽʨʩʫʪʝʢʪʝʨ (ʤʳʩʘʣʳ, ʙʝʥʟʘʧʠʨʝʥ), ʧʦʣʠʭʣʦʨʣʘʥסʘʥ ʙʠʬʝʥʠʣʜʝʨ, ʜʠʦʢʩʠʥʜʝʨ, 

ʩʦʥʜʘʡ-ʘץ ʛʦʨʤʦʥʜʘʨ ʤʝʥ ʘʥʪʠʙʠʦʪʠʢʪʝʨ ʞᴅʥʝ ʙʘʩץʘ ʭʠʤʠʷʣʳץ ץʦʩʳʣʳʩʪʘʨ 

ʩʠʷץʪʳ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʞʘʥʫʘʨʣʘʨʳʥʳש ᴇʩʫ ʩʪʠʤʫʣʷʪʦʨʣʘʨʳ ʞʘʪʘʜʳ. פʘʟʽʨʛʽ 

ʫʘrץʪʪʘ ʩʫ ʨʘʜʠʦʵʢʦʣʦʛʠʷʩʳ ʤᴅʩʝʣʝʣʝʨʽʥʝ ץʳʟʳסʫʰʳʣʳץ ʘʨʪʳʧ ʢʝʣʝʜʽ ʞᴅʥʝ 

ʦʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ סʘʣʳʤʜʘʨʜʳש ʢᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫʣʝʨʽ ʙʘʣʳץʪʘʨʜʳש 

ʨʘʜʠʦʘʢʪʠʚʪʽ ʣʘʩʪʘʥʫʳʥ ʟʝʨʪʪʝʫʛʝ ʘʨʥʘʣסʘʥ [103]. 

ʅʝʛʽʟʛʽ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ-ʙʘʣʳץ ʘסʟʘʩʳʥʜʘסʳ ʨʘʜʠʦʘʢʪʠʚʪʽ ʟʘʪʪʘʨʜʳש ʪװʩʫ, 

ʞʠʥʘץʪʘʣʫ ʞᴅʥʝ ץʘʡʪʘ ʙᴇʣʽʥʫ ʜᴅʨʝʞʝʩʽʥ ʙʘסʘʣʘʫ. ʉʫ ץʦʡʤʘʣʘʨʳʥʜʘסʳ 

ʨʘʜʠʦʥʫʢʣʠʜʪʝʨ ʰʳסʫ ʪʝʛʽ ʙʦʡʳʥʰʘ ʪʘʙʠסʠ (ʪʘʙʠסʠ) ʞᴅʥʝ ʞʘʩʘʥʜʳ 

(ʪʝʭʥʦʛʝʥʜʽʢ) ʙʦʣʳʧ ʙᴇʣʽʥʝʜʽ. ʉʪʨʦʥʮʠʡ (Sr 90) ʞᴅʥʝ ʮʝʟʠʡ (ʉs 137) ʠʟʦʪʦʧʪʘʨʳ 

ʬʠʟʠʦʣʦʛʠʷʣʳץ ʤʘשʳʟʜʳ ʵʣʝʤʝʥʪʪʝʨʛʝ - ʢʘʣʴʮʠʡ ʤʝʥ ʢʘʣʠʡʛʝ, ײʟʘץ ʞʘʨʪʳʣʘʡ 

ʰʳסʘʨʳʣʫ ʢʝʟʝשʽʥʝ (Sr-ʜʝ 28 ʞʳʣ ʞᴅʥʝ Cs-ʪʝ 30 ʞʳʣ) ʞᴅʥʝ ʞʦסʘʨʳ ʩᴅʫʣʝʣʝʥʫ 

ʵʥʝʨʛʠʷʩʳʥʘ (ʝʢʝʫʽ ʜʝ ɓ-ʕʤʠʪʝʥʪʪʝʨ, ʩʦʥʳʤʝʥ ץʘʪʘʨ CS ɔ -ʕʤʠʪʝʥʪ). ɹײʣ 

ʨʘʜʠʦʥʫʢʣʠʜʪʝʨ ʙʠʦʣʦʛʠʷʣʳץ ʮʠʢʣʛʝ ʦשʘʡ ʝʥʝʜʽ ʞᴅʥʝ ץʦʨʝʢʪʽʢ ʪʽʟʙʝʢʪʝʨ 

ʘʨץʳʣʳ ץʦʟסʘʣʫ ʘʨץʳʣʳ ʘʜʘʤ ʘסʟʘʩʳʥʘ ʝʥʽʧ, ʨʘʜʠʦʘʢʪʠʚʪʽ ʩᴅʫʣʝʣʝʥʫʜʽ ʪʫʜʳʨʫʳ 

ʤװʤʢʽʥ [104]. 

ʈʘʜʠʦʘʢʪʠʚʪʽ ʵʣʝʤʝʥʪʪʝʨ (ʩʪʨʦʥʮʠʡ-90 ʞᴅʥʝ ʮʝʟʠʡ-137) 2002-2010 ʞʳʣʜʘʨ 

ʘʨʘʣʳסʳʥʜʘ ɹʘʣץʘʰ ʢᴇʣʽʥʽש ʘʢʚʘʪʦʨʠʷʩʳʥʜʘסʳ ʥʝʛʽʟʛʽ ʢᴅʩʽʧʪʽʢ ʙʘʣʳץ 

ʪװʨʣʝʨʽʥʽש ʙײʣʰʳץʝʪ ʪʽʥʽʥʝʥ ʪʘʙʳʣʜʳ. ʊʘʣʜʘʫʣʘʨ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש 

ɼʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʤʠʥʠʩʪʨʣʽʛʽ ʙʝʢʽʪʢʝʥ ʂZ 07.00.00303-07.00.00304.2004 

ᴅʜʽʩʪʝʤʝʣʝʨʽʥʝ ʩᴅʡʢʝʩ "ʇʨʦʛʨʝʩʩ" ʩʧʝʢʪʨʦʤʝʪʨʠʷʣʳץ ʢʝʰʝʥʽʥ ʟʝʨʪʭʘʥʘʣʘʨʜʘ 

ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʞװʨʛʽʟʽʣʝʜʽ [105]. ɹʘʣʳץ ʤװʰʝʣʝʨʽ ʤʝʥ ʪʽʥʜʝʨʽʥʜʝ 

ʨʘʜʠʦʘʢʪʠʚʪʽ ʟʘʪʪʘʨʜʳש ʞʠʥʘʣʫʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʪʘʨʘʣʫʳ ʤʝʥ ʙᴇʣʽʥʫʽ ʙʽʨʥʝʰʝ 

ʬʘʢʪʦʨʣʘʨסʘ, ʩʦʥʳש ʽʰʽʥʜʝ ʨʘʜʠʦʠʟʦʪʦʧʪʘʨʜʳש ʭʠʤʠʷʣʳץ ʪʘʙʠסʘʪʳʥʘ ʞᴅʥʝ 

ʦʣʘʨʜʳש ʞʘʨʪʳʣʘʡ ʳʜʳʨʘʫ ʢʝʟʝשʜʝʨʽʥʝ, ʩʫʜʘסʳ ʨʘʜʠʦʠʟʦʪʦʧʪʘʨʜʳש 
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ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʘ, ʙʘʣʳץ ʪװʨʽʥʝ, ʦʥʳש ʞʘʩʳʥʘ ʞᴅʥʝ ʬʠʟʠʦʣʦʛʠʷʣʳץ 

ʞʘסʜʘʡʳʥʘ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ [106]. 

 ,ʘʥʜʘסʦʩʘ ʘʣץ ʳʪ ʙʦʡʳ ʘʣʪʳʥ ʤʝʥ ʫʨʘʥʜʳץʫʘ ץʟʘײ ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ

ʧʘʡʜʘʣʳ ץʘʟʙʘʣʘʨʜʳ ᴇʥʜʽʨʫʤʝʥ ʘʡʥʘʣʳʩʘʜʳ. ʋʨʘʥ ץʦʨʳʤʝʥ ץʘʟʙʘʣʘʨʳ 

ʙʦʡʳʥʰʘ ᴅʣʝʤʜʝ ʙʽʨʽʥʰʽ ʦʨʳʥ ʘʣʘʜʳ. ʊʘʫ-ʢʝʥ ᴇʥʝʨʢᴅʩʽʙʽ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʤʝʥ 

ʪʘʙʠסʠ ʣʘʩʪʘʥʫʜʳש ᴅʣʝʫʝʪʪʽ ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʭʘʣʳץʪʳש ʜʝʥʩʘʫʣʳסʳʥʘ 

ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ [107]. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʭʠʤʠʷʣʳץ ʵʣʝʤʝʥʪʪʝʨʜʽש ʨʘʜʠʦʘʢʪʠʚʪʽ 

ʠʟʦʪʦʧʪʘʨʳ ʣʘʩʪʘʥסʘʥ ʵʢʦʞװʡʝʣʝʨʜʽש ʙʘʨʣʳץ ʵʣʝʤʝʥʪʪʝʨʽʥʜʝ ʢʝʟʜʝʩʝʜʽ. ʆʣʘʨ 

ʛʝʦʭʠʤʠʷʣʳץ ʞᴅʥʝ ץʦʨʝʢʪʽʢ ʮʠʢʣʜʝʨʛʝ ץʘʪʳʩʘʜʳ, ץʦʨʝʢʪʽʢ ʪʽʟʙʝʢʪʝʨʛʝ ʝʥʝʜʽ 

ʞᴅʥʝ ʞʘʥʫʘʨʣʘʨ ʦʨʛʘʥʠʟʤʜʝʨʽʥʜʝ ʞʠʥʘʣʘʜʳ. ʂᴇʣʜʝʨ, ʩʫ ץʦʡʤʘʣʘʨʳ ʞᴅʥʝ 

ʤʝʣʠʦʨʘʮʠʷʣʳץ ʞʝʣʽ ʘʨʥʘʣʘʨʳ ʩʠʷץʪʳ ʞʘʙʳץ ʩʫ ʵʢʦʞװʡʝʣʝʨʽ ʪʘʙʠסʠ ʦʨʪʘʥʳש 

ʝש ʦʩʘʣ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣʘʨ ʢʽʨʝʪʽʥ ʨʘʜʠʦʘʢʪʠʚʪʽ ʟʘʪʪʘʨʜʳ ʞʠʥʘʡʜʳ ʞᴅʥʝ 

ʙʘʷʫ ʪʘʟʘʨʪʫʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ʉʫ ʙʠʦʪʘʩʳ, ʦʥʳש ʽʰʽʥʜʝ ʙʘʣʳץ ʧʦʧʫʣʷʮʠʷʩʳ 

 .ʰʳʨʘʡʜʳ [108]ײ ʘסʤʝʨʟʽʤʜʽ ʨʘʜʠʦʘʢʪʠʚʪʽ ʣʘʩʪʘʥʫ ץʟʘײ

ʈʘʜʠʦʠʟʦʪʦʧʪʘʨ ʉs 137 ʞᴅʥʝ Sr 90 ʩʫ ʦʨʛʘʥʠʟʤʜʝʨʽʥʝ, ʩʦʥʳש ʽʰʽʥʜʝ 

ʙʘʣʳץʪʘʨסʘ ʝʢʽ ʞʦʣʤʝʥ ʝʥʝʜʽ: ʩʫ ʘʨץʳʣʳ ʞᴅʥʝ ʪʘʤʘץ ʘʨץʳʣʳ. ɹʘʣʳץʪʳש 

ʜʝʥʝʩʽʥʜʝ ʞʠʥʘץʪʘʣסʘʥ Cs 137 ʥʝʛʽʟʛʽ ʙᴇʣʽʛʽ (97-99% ʜʝʡʽʥ) ʪʘʤʘץ ʞʦʣʳ ʘʨץʳʣʳ 

ʢʝʣʝʜʽ ʜʝʧ ʝʩʝʧʪʝʣʝʜʽ. ɻʠʜʨʦʙʠʦʥʪʪʘʨʜʳש ᴅʨʪװʨʣʽ ʪװʨʣʝʨʽʥʜʝ Sr 90 ʞᴅʥʝ Cs 137 

ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʽʥʽש ʞʠʥʘץʪʘʣʫ ʜᴅʨʝʞʝʩʽ ᴅʨʪװʨʣʽ [109]. 

 ɸʧʘʪʪʘʥ ʢʝʡʽʥʛʽ ʨʘʜʠʘʮʠʷʣʳץ ᴅʩʝʨʽ ʢʝʟʝשʽʥʜʝ ʙʘʣʳץ ʪʽʥʜʝʨʽʥʜʝ 

ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʞʠʥʘʣʫʳʥ ʙʘסʘʣʘʫ װʰʽʥ ʤʘשʳʟʜʳ ʧʘʨʘʤʝʪʨ 

ʢʦʥʮʝʥʪʨʘʮʠʷʣʳץ ץʘʪʳʥʘʩ ʥʝʤʝʩʝ ʙʠʦʘʢʢʫʤʫʣʷʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ ʜʝʧ ʘʪʘʣʘʪʳʥ 

ᴇʣʰʝʤʩʽʟ ʞʠʥʘץʪʘʫ ʢʦʵʬʬʠʮʠʝʥʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [110]. 

ɾʠʥʘץʪʘʫ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ ʛʠʜʨʦʙʠʦʥʪʪʘʨʜʳש ʙʘʨʣʳץ ʪװʨʣʝʨʽ װʰʽʥ 

ᴅʤʙʝʙʘʧ ʩʠʧʘʪʪʘʤʘʣʘʨ ʙʦʣʳʧ ʪʘʙʳʣʤʘʡʜʳ ʞᴅʥʝ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש ᴅʨʪװʨʣʽ 

ʬʘʢʪʦʨʣʘʨʳʥʘ, ʩʫ ץʦʡʤʘʩʳʥʳײץ שʨʘʤʜʘʩ ʙᴇʣʽʢʪʝʨʽʥʜʝʛʽ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש 

ʪʘʨʘʣʫʳʥʳש ʛʝʪʝʨʦʛʝʥʜʽʣʽʛʽʥʝ, ʩʦʥʜʘʡ-ʘץ ʫʘץʳʪ ʙʦʡʳʥʰʘ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש 

ʞʠʥʘץʪʘʣʫ ʧʨʦʮʝʩʽʥʜʝ ʨʘʜʠʦʵʢʦʣʦʛʠʷʣʳץ ʪʝʧʝ-ʪʝשʜʽʢʪʽש ʙʦʣʤʘʫʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʫʽ ʤװʤʢʽʥ [111]. ʉʫ ʦʙʲʝʢʪʽʣʝʨʽʥʜʝʛʽ ʪʨʦʬʠʢʘʣʳץ 

ʪʽʟʙʝʢʪʝʨ ʙʽʨʥʝʰʝ ʜʝשʛʝʡʛʝ ʠʝ, ʙʽʨʘץ ʢᴇʧʪʝʛʝʥ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ ץʘʤʪʫʳ ʤװʤʢʽʥ. 

ʈʘʜʠʦʵʢʦʣʦʛʠʷʜʘסʳ ʪʨʦʬʠʢʘʣʳץ ʪʽʟʙʝʢʪʝʨʜʝʛʽ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʙʝʨʽʣʫʽʥ 

ʙʘסʘʣʘʫ װʰʽʥ ʘʫʳʩʫ ʢʦʵʬʬʠʮʠʝʥʪʽ ץʦʣʜʘʥʳʣʘʜʳ. ɾʘʩʘʥʜʳ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש 

ʙʘʣʳץ ʤװʰʝʣʝʨʽ ʤʝʥ ʪʽʥʜʝʨʽʥʝ ʘʫʳʩʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʨʘʜʠʦʘʢʪʠʚʪʽ ʟʘʪʪʘʨʜʳש 

ʤʽʥʝʟ-ײץʣץʳʥ ʩʠʧʘʪʪʘʡʪʳʥ ʙʦʣʞʘʤʜʳ ʤʦʜʝʣʴʜʝʨ ʞʘʩʘʫ, ʨʘʜʠʦʘʢʪʠʚʪʽ ʣʘʩʪʘʥסʘʥ 

ʞʝʨʣʝʨʜʝ ᴇʥʜʽʨʽʣʛʝʥ ʙʘʣʳץʪʘʨʜʘסʳ ʥʦʨʤʘʣʘʥסʘʥ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʨץײʩʘʪ 

ʝʪʽʣʛʝʥ ײץʨʘʤʳʥʘʥ ʘʩʳʧ ʢʝʪʫ ץʘʫʧʽʥ ʙʘסʘʣʘʫ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʛʠʜʨʦʙʠʦʥʪʪʘʨʜʳש Sr 

90 ʞᴅʥʝ Cs 137 ʞʠʥʘץʪʘʫ ʤʝʭʘʥʠʟʤʜʝʨʽʥ ʪװʩʽʥʫʜʽ ʢʝשʝʡʪʫ װʰʽʥ ʧʘʡʜʘʣʘʥʫסʘ 

ʙʦʣʘʜʳ [112]. 

ɹײʣʰʳץʝʪ ʧʝʥ ʩװʡʝʢ ʪʽʥʽʥʝ ʩʧʝʢʪʨʦʤʝʪʨʠʷʣʳץ ʪʘʣʜʘʫ ʞװʨʛʽʟʫ װʰʽʥ װʣʛʽʣʝʨ 

ʘʣʳʥʜʳ. ɿʝʨʪʪʝʣʝʪʽʥ ʩʫ ʦʙʲʝʢʪʽʣʝʨʽʥʜʝʛʽ ʰʦʨʪʘʥʥʳש ʥʝʛʽʟʛʽ ץʦʨʝʢʪʝʥʫ ʢᴇʟʽ 

ʙʦʣסʘʥ ײʩʘץ ʙʘʣʳץʪʘʨʜʳש ʙʽʨ ʙᴇʣʽʛʽ ʪʦʣʳסʳʤʝʥ ʛʦʤʦʛʝʥʠʟʘʮʠʷʣʘʥסʘʥ. ʉʫ 

 ʘʨʫʤʝʥ ʙʽʨ ʤʝʟʛʽʣʜʝסʰʳ ץʰʽʥ ʙʘʣʳװ  ʦʡʤʘʣʘʨʳʥʘʥ ʩʫ ʩʳʥʘʤʘʣʘʨʳʥ ʘʣʫץ

ʞװʨʛʽʟʽʣʜʽ [113]. 



 

25 

 

ɹʠʦʣʦʛʠʷʣʳװ ץʣʛʽʣʝʨ ʤʝʥ ʩʫʜʘ Sr 90 ʞᴅʥʝ ʉs 137 ʤʝʥʰʽʢʪʽ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʘʥʳץʪʘʫ װʰʽʥ ʛʘʤʤʘ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ ᴅʜʽʩʽ ʧʘʡʜʘʣʘʥʳʣʜʳ, ʘʣ ʩʫʜʘ Sr 90 ʤʝʥʰʽʢʪʽ 

ʙʝʣʩʝʥʜʽʣʽʛʽ װʰʽʥ ʨʘʜʠʦʭʠʤʠʷʣʳץ ᴅʜʽʩ ץʦʣʜʘʥʳʣʜʳ [114]. 

       ɹʘʣʳץʪʘʨʜʳש ʨʘʜʠʦʩʧʝʢʪʨʦʤʝʪʨʠʷʣʳץ ʪʘʣʜʘʫʳ ʇɻʈʕɿ ʩʧʝʢʪʨʦʤʝʪʨʠʷ ʞᴅʥʝ 

ʨʘʜʠʦʭʠʤʠʷ ʟʝʨʪʭʘʥʘʩʳʥʜʘ ʍנʉ-ɸʊ1315 ʛʘʤʤʘ-ʙʝʪʘ ʩʧʝʢʪʨʦʤʝʪʨʽʥ ʞᴅʥʝ 

"Canberra" ʛʘʤʤʘʩʧʝʢʪʨʦʤʝʪʨʽʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʞװʨʛʽʟʽʣʜʽ [115]. ɹʘʣʳץʪʘסʳ 

ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʤʝʥʰʽʢʪʽ ʙʝʣʩʝʥʜʽʣʽʛʽ ʰʠʢʽ ʤʘʩʩʘʥʳש ʢʠʣʦʛʨʘʤʤʳʥʘ (ɹʢ/ʢʛ) 

ʙʝʢʢʝʨʝʣʴʤʝʥ, ʘʣ ʩʫʜʘ ï ʣʠʪʨʽʥʝ ʙʝʢʢʝʨʝʣʴʤʝʥ (ɹʢ/ʣ) ʢᴇʨʩʝʪʽʣʝʜʽ. תʣʛʽʣʝʨʜʝʛʽ Sr 

90 ʞᴅʥʝ Cs 137 ʤʝʥʰʽʢʪʽ ʙʝʣʩʝʥʜʽʣʽʢʪʽ ᴇʣʰʝʫʜʽש ʩʘʣʳʩʪʳʨʤʘʣʳ ץʘʪʝʣʽʛʽ 30% - 

ʜʘʥ ʘʩʧʘʜʳ. ɹʘʣʳץʪʘʨʜʘסʳ Sr 90 ʞᴅʥʝ Cs 137 ʞʠʥʘץʪʘʫ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ (ɾʂ) 

ʙʝʣʛʽʣʽ ʙʽʨ ʩʫ ץʦʡʤʘʩʳʥʳש ʙʘʣʳץʪʘʨʳʥʜʘסʳ ʟʝʨʪʪʝʣʝʪʽʥ ʨʘʜʠʦʥʫʢʣʠʜʪʽש ʦʨʪʘʰʘ 

ʞʳʣʜʳײץ ץʨʘʤʳʥ ʩʦʣ ʞʳʣʳ ʩʦʣ ʩʫ ץʦʡʤʘʩʳʥʳש ʩʫʳʥʜʘסʳ ʨʘʜʠʦʥʫʢʣʠʜʪʽש 

ʦʨʪʘʰʘ ʞʳʣʜʳײץ ץʨʘʤʳʥʘ ʙᴇʣʫ ʘʨץʳʣʳ ʝʩʝʧʪʝʣʜʽ [116]. Sr 90 ʞᴅʥʝ Cs 137 

ʘʫʳʩʫ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ (AK) ʢʝʣʝʩʽ ʪʨʦʬʠʢʘʣʳץ ʪʽʟʙʝʢ ʙʫʳʥʳʥʜʘסʳ 

ʟʝʨʪʪʝʣʝʪʽʥ ʨʘʜʠʦʥʫʢʣʠʜʪʽש ʦʨʪʘʰʘ ʞʳʣʜʳײץ ץʨʘʤʳʥ ʩʦʣ ʞʳʣʳ ʩʦʣ ʩʫ 

ʘʡʜʳʥʳʥʜʘסʳ ʘʣʜʳסשʳ ʙʫʳʥʜʘסʳ ʨʘʜʠʦʥʫʢʣʠʜʪʽש ʦʨʪʘʰʘ ʞʳʣʜʳײץ ץʨʘʤʳʥʘ 

ʙᴇʣʫ ʘʨץʳʣʳ ʝʩʝʧʪʝʣʜʽ. ʈʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽ ץʘʙʳʣʜʘʫʜʘʥ ʙʦʣʘʪʳʥ ʜʦʟʘ 

ʙʝʣʛʽʩʽʟʜʽʢʪʝʨʽʥ ʩʘʥʜʳץ ʙʘסʘʣʘʫ ʪᴅʫʝʢʝʣʜʝʨʜʽ ʪʘʣʜʘʫʜʘ ʞᴅʥʝ ʨʘʜʠʘʮʠʷʣʳץ 

ᴅʩʝʨʛʝ ײʰʳʨʘסʘʥ ʘʜʘʤʜʘʨʜʳ ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʜʝ ʤʘשʳʟʜʳ ʨᴇʣ 

ʘʪץʘʨʘʜʳ [117]. 

ɸʜʘʤ ʣʘʩʪʘʥסʘʥ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʞʝʫ ʥʝʤʝʩʝ ʤʘʣ ʘʟʳסʳ ʨʝʪʽʥʜʝ ʞʝʫ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʽʰʢʽ ʩᴅʫʣʝʣʝʥʫʛʝ ײʰʳʨʘʫʳ ʤװʤʢʽʥ. ʈʘʜʠʦʘʢʪʠʚʪʽ ʟʘʪʪʘʨ ʘסʟʘסʘ 

ʪʳʥʳʩ ʘʣʫ ʞʦʣʜʘʨʳ, ʘʩץʘʟʘʥ-ʽʰʝʢ ʞʦʣʜʘʨʳ ʞᴅʥʝ ʪʝʨʽ ʘʨץʳʣʳ ʝʥʽʧ, ʩʦʜʘʥ ʢʝʡʽʥ 

ʜʝʥʝʛʝ ʞʘʩʫʰʘʜʘʥ ʪʳʩ ʩײʡʳץʪʳץ ʘʨץʳʣʳ ʪʘʨʘʣʘʜʳ. ɸסʟʘʥʳש ʘʩ ץʦʨʳʪʫ 

ʞʦʣʳʥʘʥ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽ ʩʽשʽʨʫ ץʘʙʽʣʝʪʽ ʞʘʥʫʘʨʣʘʨ ʪʽʥʜʝʨʽʥʽש ʣʘʩʪʘʥʫ 

ʜʝשʛʝʡʽʥ ʘʥʳץʪʘʫʜʘ ʤʘשʳʟʜʳ ʙʦʣʘʜʳ[118]. 

ʈʘʜʠʦʥʫʢʣʠʜʪʝʨ ʭʠʤʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʝʣʛʽʣʽ ʙʽʨ ʦʨʛʘʥʜʘʨ 

ʤʝʥ ʪʽʥʜʝʨʜʝ ʞʠʥʘʣʘʜʳ. ʄʳʩʘʣʳ, ʡʦʜ ץʘʣץʘʥʰʘ ʙʝʟʜʝ, ʩʽʣʪʽʣʽ ʞʝʨ ʤʝʪʘʣʜʘʨʳ 

ʩװʡʝʢʪʝʨʜʝ, ʧʣʫʪʦʥʠʡ ʩװʡʝʢʪʝʨ ʤʝʥ ʙʘʫʳʨʜʘ, ʘʣ ʩʽʣʪʽʣʽ ʤʝʪʘʣʜʘʨ ʞײʤʩʘץ 

ʪʽʥʜʝʨʜʝ ʞʠʥʘʣʘʜʳ. ɯʰʢʝ ץʘʙʳʣʜʘסʘʥʥʘʥ ʢʝʡʽʥ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨ ʥʝʩʝʧʧʝʥ ʞᴅʥʝ 

ʥᴅʞʽʩʧʝʥ ײʟʘץ ʫʘץʳʪ ʰʳסʘʨʳʣʘʜʳ [119]. ɹײʣ ʟʝʨʪʪʝʫʜʝ ʜʝʥʽ ʩʘʫ ʘʜʘʤʜʘʨ I 131, 

Sr 90 ʞᴅʥʝ Cs 137 ץʘʙʳʣʜʘסʘʥ ʢʝʟʜʝ ץʘʙʳʣʜʘʫ ʙʽʨʣʽʛʽʥʝ ʰʘץץʘʥʜʘסʳ 

ʜʦʟʘʣʘʨʜʘסʳ ʙʝʣʛʽʩʽʟʜʽʢʪʝʨ (ʷסʥʠ ʜʦʟʘ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ) ʘʥʳץʪʘʣʜʳ. I 131 װʰʽʥ 

 ʞʘʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʜʦʟʘ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ ʘʣʳʥʜʳ. I 131 שʘʥʰʘ ʙʝʟʽʥʽץʘʣץ

ʪʘʣʜʘʫ װʰʽʥ ץʘʣץʘʥʰʘ ʙʝʟʽʥʽש ʤʘʩʩʘʩʳ ʘʫʪʦʧʩʠʷʣʳץ ᴇʣʰʝʫʣʝʨ ʘʨץʳʣʳ ʙײʨʳʥ 

ʘʣʳʥסʘʥʥʘʥ ʪᴇʤʝʥ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʪʽʥ ʫʣʴʪʨʘʜʳʙʳʩʪʳץ ʟʝʨʪʪʝʫ ʘʨץʳʣʳ ʘʣʳʥסʘʥ 

 ʦʣʜʘʥʳʣʘʜʳ [120]. Sr 90 ʞᴅʥʝ 137 Csץ ʳ ᴇʣʰʝʤʜʝʨʽסשʩʦ שʘʥʰʘ ʙʝʟʽʥʽץʘʣץ

ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ ʙʠʦʣʦʛʠʷʣʳץ ʞʘʨʪʳʣʘʡ ʰʳסʘʨʳʣʫ ʢʝʟʝשʽ ʤʝʥ ʘʜʘʤ 

ʘסʟʘʩʳʥʜʘסʳ ʢʘʣʠʡ ʤᴇʣʰʝʨʽ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩ ʥʝʛʽʟʽʥʜʝ ʘʥʳץʪʘʣʘʜʳ. 

ʍʘʣʳץʘʨʘʣʳץ ʨʘʜʠʦʣʦʛʠʷʣʳץ ץʦʨסʘʥʳʩ ʢʦʤʠʩʩʠʷʩʳʥʳש ʩʦסשʳ ʙʠʦʢʠʥʝʪʠʢʘʣʳץ 

ʤʦʜʝʣʽ Sr 90 װʰʽʥ ʙʝʣʛʽʩʽʟʜʽʢʪʝʨʜʽ ʙʘסʘʣʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʜʳ. Sr 90 ʞᴅʥʝ Cs 

 ץʰʽʥ ʜʦʟʘ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ ʝʨʝʩʝʢ ʞʘʩʪʘ ᴅʩʝʨ ʝʪʝʜʽ ʞᴅʥʝ ʨʘʜʠʦʣʦʛʠʷʣʳװ  137

ʤʘrשʟʳ ʙʘʨ ʙʘʨʣʳץ ʘסʟʘ װʰʽʥ ʘʥʳץʪʘʣסʘʥ [121]. 
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ɸʩץʘʟʘʥ-ʽʰʝʢ ʞʦʣʜʘʨʳ ʘʨץʳʣʳ ʪʘסʘʤʥʘʥ ʥʝʤʝʩʝ ʩʫʜʘʥ Cs 137  ʩʽשʽʨʫ-ʙײʣ 

ʵʣʝʤʝʥʪʪʽש ʘʜʘʤ ʘסʟʘʩʳʥʜʘ ʽʰʢʽ ʞʠʥʘץʪʘʣʫʳʥʳש ʥʝʛʽʟʛʽ ᴅʜʽʩʽ. ɸʩ ץʦʨʳʪʫ 

ʞװʡʝʩʽʥʜʝʛʽ ʝʨʠʪʽʥ ʢʘʪʠʦʥ ʨʝʪʽʥʜʝ ʮʝʟʠʡ ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʧʝʥ ʩʽשʝʜʽ; ʘסʟʘסʘ 

ʝʥʝʪʽʥ ʮʝʟʠʡʜʽש ʙʘʨʣʳסʳ ʜʝʨʣʽʢ ʽʰʝʢ ʘʨץʳʣʳ ץʘʥסʘ ʝʥʝʜʽ. ʈʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש 

ʢʝʰʽʛʫʽ ʦʣʘʨʜʳש ʘʩ ץʦʨʳʪʫ ʞʦʣʜʘʨʳʥʳש ᴅʨʪװʨʣʽ ʘʡʤʘץʪʘʨʳʥʜʘסʳ ʪʽʥʜʝʨʤʝʥ 

ʙʘʡʣʘʥʳʩʫʳ ʢʝʟʽʥʜʝ ʧʘʡʜʘ ʙʦʣʫʳ ʤװʤʢʽʥ [122].  

ʉs 137 ʰʘʤʘʣʳ ʙʦʣʩʘ ʜʘ ʞᴅʥʝ ʢᴇʧ ʞʘסʜʘʡʜʘ ʝʣʝʥʙʝʫʽ ʤװʤʢʽʥ ʙʦʣʩʘ ʜʘ, 

ʪʽʩʪʝʨʜʽש ʙʝʪʽʥʜʝ ʞᴅʥʝ ʘʰ ʽʰʝʢʪʽש ʰʳʨʳʰʪʳ ץʘʙʘʪʳʥʜʘ ʢʽʜʽʨʽʩ ʪʫʨʘʣʳ 

ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʜᴅʣʝʣʜʝʨ ʙʘʨ. ɾʘשʘ ʪʫʳʣסʘʥ ʞʘʥʫʘʨʣʘʨʜʘ ʘʰ ʽʰʝʢʪʽש ʢʝʰʽʛʫʽ 

ʙʘʡץʘʣʘʜʳ ʞᴅʥʝ ʩʽשʫ ʜʝשʛʝʡʽʥʽש ʞʦסʘʨʳʣʘʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ɽש ʪᴇʤʝʥʛʽ ʉs 

137 ʜʝשʛʝʡʽ ʞʘʥʫʘʨʣʘʨʜʳש ᴇʢʧʝʩʽ ʤʝʥ ʪʝʨʽʩʽʥʜʝ ʪʘʙʳʣʜʳ [123]. 

ɾʘʙʘʡʳ ץʘʙʘʥʥʳש ʤװʰʝʣʝʨʽ ʤʝʥ ʪʽʥʜʝʨʽʥʜʝʛʽ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ʪʘʣʜʘʫ Sr 

90 ʥʝʛʽʟʽʥʝʥ ʩװʡʝʢ ʪʽʥʽʥʜʝ ʰʦסʳʨʣʘʥסʘʥʳʥ ʢᴇʨʩʝʪʪʽ. ʉװʡʝʢʪʝʨʜʝʛʽ Sr 90 ʦʨʪʘʰʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʠʝʣʽʢʪʝʥ ʰʳסʘʨʫ ʘʡʤʘסʳʥʘʥ ʞʘʥʫʘʨʣʘʨʜʳש ʰʠʢʽ ʩʘʣʤʘסʳ 17,6 

ʢɹʢ/ʢʛ ʞᴅʥʝ ʪײʨʘץʪʳ ʙʘץʳʣʘʫ ʘʡʤʘסʳʥʘʥ ʞʘʥʫʘʨʣʘʨ װʰʽʥ 13-47 ʢɹʢ/ʢʛ ʙʦʣʜʳ. 

ɹײʣʰʳץʝʪ ʪʽʥʜʝʨʽ ʤʝʥ ʤװʰʝʣʝʨʽʥʜʝ Sr 90 ʠʝʣʽʢʪʝʥ ʰʳסʘʨʫ ʘʡʤʘסʳʥʜʘ 30,0-ʜʝʥ 

110,0 ɹʂ/ʢʛ-סʘ ʜʝʡʽʥ ʞᴅʥʝ ʪײʨʘץʪʳ ʙʘץʳʣʘʫ ʘʡʤʘסʳʥʜʘ 11,0-ʜʝʥ 30,0 ɹʂ/ʢʛ-סʘ 

ʜʝʡʽʥ ʙʦʣʘʜʳ. ɼʝʥʝʜʝʛʽ Cs 137 ʪʘʨʘʣʫʳ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʙʽʨʢʝʣʢʽ 

ʙʦʣסʘʥʳʤʝʥ, ʦʨʛʘʥʜʘʨ ʤʝʥ ʪʽʥʜʝʨ ʘʨʘʩʳʥʜʘ Sr 90 ʜʝשʛʝʡʽʥʜʝ ʘʡʪʘʨʣʳץʪʘʡ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʙʘʨ, ʦʣʘʨ װʰʽʥ ʝש ʞʦסʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨ ʩװʡʝʢʪʝʨʜʝ 

ʪʘʙʳʣʜʳ ʜʝʧ ʙʦʣʞʘʥסʘʥ [124]. ʄʠʪʪʝʥʝʨ ʞᴅʥʝ ʦʥʳש ʘʚʪʦʨʣʘʨʳ (1993) 

ʨʘʜʠʦʮʝʟʠʷ ʤʝʥ ʢʘʣʠʡ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ץʦʨʳʪʳʥʜʳʣʘʧ, ʢʘʣʠʡ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʨʘʜʠʦʮʝʟʠʷʥʳש ʤʽʥʝʟ-ײץʣץʳʥ ʙʦʣʞʘʫ ʤװʤʢʽʥʜʽʛʽʥ 

 ʤʢʽʥ. Cs 137װʪʘʡ ᴅʩʝʨ ʝʪʫʽ ʤץʽʨʫ ʧʨʦʮʝʩʽʥʜʝ ʘʡʪʘʨʣʳשʩʳʥʜʳ. ʂʘʣʠʡ ʮʝʟʠʡʜʽ ʩʽײ

ʞʘʨʪʳʣʘʡ ʰʳסʘʨʳʣʫ ʢʝʟʝשʽ ʰʘʤʘʤʝʥ 30 ʞʳʣ [125]. 

ʎʝʟʠʡ ʘסʟʘסʘ ʪʘʤʘץ ʽʰʫ ʥʝʤʝʩʝ ʠʥʛʘʣʷʮʠʷ ʘʨץʳʣʳ ʝʥʫʽ ʤװʤʢʽʥ. ɼʝʥʝʛʝ 

ʝʥʛʝʥʥʝʥ ʢʝʡʽʥ ʮʝʟʠʡ ʢʘʣʠʡʛʝ ץײʩʘʩ ᴅʨʝʢʝʪ ʝʪʝʜʽ ʞᴅʥʝ ʙװʢʽʣ ʜʝʥʝʛʝ ʙʽʨʢʝʣʢʽ 

ʪʘʨʘʣʘʜʳ. ɸʩʩʠʤʘʢʦʧʫʣʦʩ ʝʨʝʞʝʩʽʥʜʝ (1993) Cs-137-ʜʽ ץʦʡ ʪʘסʘʤʳʥʘʥ ץʘʥסʘ, 

ʙײʣʰʳץʝʪʢʝ, ᴇʢʧʝʛʝ, ʙʘʫʳʨסʘ, ʙװʡʨʝʢʢʝ, ʢᴇʢʙʘʫʳʨסʘ, ʞװʨʝʢʢʝ, ʤʠסʘ, ʪʳʨʪʳץץʘ, 

ʽʝhʢʢʝ ʞᴅʥʝ ʤʘʡ ʪʽʥʜʝʨʽʥʝ ʪʘʩʳʤʘʣʜʘʫʜʳ ʟʝʨʪʪʝʜʽ. ɹײʣ ʟʝʨʪʪʝʫ ʙʘץʳʣʘʥʘʪʳʥ 

ʵʢʩʧʝʨʠʤʝʥʪʪʝ 50 ʝʨʝʩʝʢ ץʦʡסʘ ʞװʨʛʽʟʽʣʜʽ. ɾʘʥʫʘʨʣʘʨʜʳ 60 ʢװʥ ʙʦʡʳ 

ʏʝʨʥʦʙʳʣʴ ʞʘʫʳʥ-ʰʘʰʳʥʳʥʳץ שʘʣʜʳץʪʘʨʳ ʙʘʨ ײץʨסʘץ ʰᴇʧʪʝʨ ʤʝʥ ʙʠʜʘʡʤʝʥ 

ʪʘʤʘץʪʘʥʜʳʨʜʳ. ɾʘʥʫʘʨʣʘʨʜʳש ʞʘʨʪʳʩʳ ʙʝʣʛʽʣʽ ʙʽʨ ʫʘץʳʪ ʘʨʘʣʳסʳʥʜʘ 

ʩʦʡʳʣʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ ʦʣʘʨʜʳץ שʘʥʳ ʤʝʥ ʪʽʥʜʝʨʽʥʽװ שʣʛʽʣʝʨʽʥʜʝʛʽ 137 Cs 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ᴇʣʰʝʥʜʽ [126].  

 ʉʝʤʠʦʰʢʠʥʘ ʞᴅʥʝ ʙʽʨʣʝʩʢʝʥ ʘʚʪʦʨʣʘʨ  2006 ʞʳʣʳ פʘʟʘץ ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʘʷʩʳʥʜʘ 

ʘʡʤʘץʪʳץ ʜʝשʛʝʡʜʝ ʙʦʨʜʘץʳʣʘʥסʘʥ ʞʳʣץʳʣʘʨʜʳש ʽʰʝʢ װʣʛʽʣʝʨʽʥʜʝ Sr 90 

ʙʝʣʩʝʥʜʽʣʽʛʽʥʽ57 ש ɹʂ/ʢʛ ʰʠʢʽ ʤʘʩʩʘ ʜʝשʛʝʡʽʥʜʝ ʞᴅʥʝ Ff 0,006 ʪᴅʫʣʽʢ/ʢʛ 

ʜʝשʛʝʡʽʥʜʝ 1 ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ʘʥʳץʪʘʜʳ. ʍʵʤ ʞᴅʥʝ ʦʥʳש ʘʚʪʦʨʣʘʨʳ (2003) 

ʂʫʤʙʨʠʷ ʤʝʥ ʃʘʥʢʘʰʠʨ ʞʘסʘʣʘʫʳʥʜʘ ᴇʩʽʨʽʣʛʝʥ ʞʘʥʫʘʨʣʘʨʜʘʥ ʞʠʥʘʣסʘʥ ץʦʡ 

ʪʽʥʜʝʨʽʥʜʝʛʽ 137 Cs, ʧʣʫʪʦʥʠʡ (Pu) ʞᴅʥʝ ɸʤʝʨʠʢʘ-241 (241 Am) ʤʘʟʤײʥʳʥ 

ʟʝʨʪʪʝʜʽ [127]. 
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ʂװʪʽʣʛʝʥʜʝʡ, Cs 137 ʥʝʛʽʟʽʥʝʥ ʞʘʥʫʘʨʣʘʨʜʳש ʙײʣʰʳץʝʪ ʪʽʥʽʥʜʝ ʪʘʙʳʣʜʳ. 

ɸʪʤʦʩʬʝʨʘʜʘ ʰʳסʘʨʳʣʘʪʳʥ ʞᴅʥʝ ʰʘʰʳʨʘץשʳ ʨʘʜʠʦʘʢʪʠʚʪʽ ʟʘʪʪʘʨ ץʦʨʰʘסʘʥ 

ʦʨʪʘסʘ ײץʨסʘץ ʞᴅʥʝ ʳʣסʘʣʜʳ ʞʘʫʳʥ-ʰʘʰʳʥ ʘʨץʳʣʳ ʪʦʧʳʨʘץ ʧʝʥ ᴇʩʽʤʜʽʢʪʝʨʛʝ 

ʪװʩʝʜʽ, ʙײʣ ʘʜʘʤʜʘʨ ʤʝʥ ʞʘʥʫʘʨʣʘʨʜʳש ʨʘʜʠʘʮʠʷʣʳץ ʣʘʩʪʘʥʫʳʥʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. 

ʂᴇʙʽʥʝʩʝ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨ ʩʫסʘ ʢʝʥ ʦʨʳʥʜʘʨʳʥʘʥ, ʞᴅʥʝ ᴇʥʜʽʨʽʩ ʦʰʘסʳʥʘʥ 

ʪװʩʝʜʽ, ʩʦʥʜʳץʪʘʥ ʙʘʣʳץ ʞᴅʥʝ ʟʦʦʙʝʥʪʦʩʪʳ ʟʝʨʪʭʘʥʘʣʘʨʜʘ ץʦʩʳʤʰʘ ʟʝʨʪʪʝʫ 

ʢʝʨʝʢ [128]. 

ɹʘʣʳץʪʘʨ ʤʝʥ ʦʤʳʨʪץʘʩʳʟʜʘʨʜʳ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʙʝʣʩʝʥʜʽ ᴇʩʽʨʫ ᴅʜʝʪʪʝ 

ʙʘʢʪʝʨʠʷʣʳץ ʠʥʬʝʢʮʠʷʣʘʨʜʳש ʪʘʨʘʣʫʳʤʝʥ ʙʽʨʛʝ ʞװʨʝʜʽ . ʊᴇʤʝʥʜʝʪʫ װʰʽʥ ʩʫ 

ʦʙʲʝʢʪʽʣʝʨʽʥ ʪʦʣʳץʪʳʨʫ ʢʝʟʽʥʜʝʛʽ ʰʳסʳʥʜʘʨ ʽʩ ʞװʟʽʥʜʝ ʙʘʨʣʳץ ʞʝʨʜʝ 

ʞװʨʛʽʟʽʣʝʜʽ ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽ ץʦʣʜʘʥʘʪʳʥ ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʥʝʤʝʩʝ ʝʤʜʽʢ 

ʰʘʨʘʣʘʨ ʢᴇʙʽʥʝʩʝ ʞʝʤʛʝ ץʦʩʳʣʘʜʳ. ɹײʣ ʨʝʪʪʝ ʪʘסʘʤ ʰʠʢʽʟʘʪʳ ʤʝʥ 

ʦʙʲʝʢʪʽʣʝʨʜʝʥ ʘʣʳʥʘʪʳʥ ᴇʥʽʤʜʝʨʜʝ ʘʢʚʘʤᴅʜʝʥʠʝʪʪʝʨ ʙʘʢʪʝʨʠʷʣʳץ 

ʠʥʬʝʢʮʠʷʣʘʨʜʳ ʝʤʜʝʫʜʝ ʞᴅʥʝ ʘʣʜʳʥ-ʘʣʫʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽש 

 שʳ ʘʢʚʘʤᴅʜʝʥʠʝʪʪʽסʪʘץʳʟʜʳ ʥʘʨʳשʪʘʥ ʤʘץʘʣʘʜʳ, ʩʦʥʜʳץʨʘʤʳ ʙʘʡײץ ץʘʣʜʳץ

ʠʤʧʦʨʪʪʳץ ᴇʥʽʤʜʝʨʽʥʽש ʢᴇʣʝʤʽ ʪײʪʳʥʫʰʳʥʳש ʜʝʥʝʩʽʥʝ ʞᴅʥʝ ץʦʨʰʘסʘʥ ʦʨʪʘסʘ 

ᴅʨʪװʨʣʽ ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽש ʪװʩʫʽʥʝ ᴅʢʝʣʝʜʽ, ʪʘʫʘʨʣʳ ᴇʩʽʨʫ ʢʝʟʽʥʜʝ ᴅʨʪװʨʣʽ 

ʰʘʨʫʘʰʳʣʳץʪʘ ץʦʣʜʘʥʳʣʘʜʳ [129]. 

ɹʽʟʜʽש ʝʣʽʤʽʟʜʝ ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽ ʘʥʳץʪʘʫʜʳש ʞʦסʘʨʳ ʩʝʟʽʤʪʘʣ ᴅʜʽʩʪʝʨʽ, 

ʩʦʥʜʘʡ-ʘץ ʘʢʚʘʤᴅʜʝʥʠʝʪ ᴇʥʽʤʜʝʨʽʥ ץʦʣʜʘʥʳʩʪʘסʳ ʟʝʨʪʭʘʥʘʣʳץ ʙʘץʳʣʘʫʜʳש 

ʪᴇʤʝʥ ʪʠʽʤʜʽʣʽʛʽ ץʘʪʳʩʫ ʤʝʥ ץʘʣʜʳײץ ץʨʘʤʜʳ ʫʘץʪʳʣʳ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʤʝʡʜʽ ʦʥʜʘ ᴅʨʪװʨʣʽ ᴇʥʜʽʨʫʰʽ ʝʣʜʝʨʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʢᴇʧʪʝʛʝʥ ʧʨʝʧʘʨʘʪʪʘʨ 

ʙʘʨ, ʦʣʘʨʜʳש ʭʘʣʳץ ʧʝʥ ʪʘʙʠסʘʪ װʰʽʥ ץʘʫʽʧʪʽʣʽʢ ʜᴅʨʝʞʝʩʽʥ ʙʘסʘʣʘʫ, ʙײʣ ʝʨʝʢʰʝ 

ʞʘסʜʘʡʜʳ ʘʥʳץʪʘʡʜʳ ʩʳʨʪץʳ ʦʨʪʘʥʳץ שʦʟʜʳʨסʳʰʪʘʨʳ ʤʝʥ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʽʥʜʝ ʘʥʪʠʙʠʦʪʠʢʪʝʨʛʝ ʙʽʨʥʝʰʝ ʪᴇʟʽʤʜʽʣʽʢʪʽש ʧʘʡʜʘ ʙʦʣʫʳʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ ʤʝʜʠʮʠʥʘʣʳץ- ʢɻʦʣʦʛʠʷʣʳץ ʧʨʦʙʣʝʤʘ ᴅʢʝʣʝʜʽ [130]. 

ɸʢʚʘʢʫʣʴʪʫʨʘʜʘ, ʪʘʙʠסʠ ʞʘסʜʘʡʜʘ ʜʘ ᴇʩʽʨʽʣʛʝʥ ʙʘʣʳץʪʘʨ ʚʝʪʝʨʠʥʘʨʣʳץ 

ʞᴅʥʝ ʤʝʜʠʮʠʥʘʣʳץ ʘʥʪʠʙʠʦʪʠʢʪʝʨʛʝ ײʰʳʨʘʡʜʳ. ɸʢʚʘʢʫʣʴʪʫʨʘʥʳץ שʘʨץʳʥʜʳ 

ᴇʩʫʽ ʞᴅʥʝ ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳʥʘ ʙʽʨʥʝʰʝ ᴅʩʝʨ ʝʪʪʽ. ɹʘʢʪʝʨʠʷʣʳץ ʠʥʬʝʢʮʠʷʣʘʨʜʳש 

ʘʣʜʳʥ ʘʣʫ װʰʽʥ ʘʢʚʘʢʫʣʴʪʫʨʘʜʘ ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽ ץʘʨץʳʥʜʳ ʞᴅʥʝ ʞʘʧʧʘʡ 

 .ʩʫʽʥʝ ᴅʢʝʣʝʜʽװʩʫ ʦʨʪʘʩʳʥʘ ʪ שʤᴇʣʰʝʨʽʥʽ ץʘʣʜʳץ שʦʣʜʘʥʫ ʦʩʳ ʧʨʝʧʘʨʘʪʪʘʨʜʳץ

ɹײʣ ʘʢʚʘʰʘʨʫʘʣʳץ ʦʨʪʘʩʳʥʜʘ ʘʥʪʠʙʠʦʪʠʢʢʝ ʪᴇʟʽʤʜʽ ʙʘʢʪʝʨʠʷʣʘʨʜʳש ʜʘʤʫʳʥʘ, 

ʙʘʣʳץ ץʦʟʜʳʨסʳʰʪʘʨʳʥʜʘ ʘʥʪʠʙʠʦʪʠʢʪʝʨʛʝ ʪᴇʟʽʤʜʽʣʽʢʪʽש ʞʦסʘʨʳʣʘʫʳʥʘ, 

ʩʦʥʜʘʡ-ʘץ ʦʩʳ ʪᴇʟʽʤʜʽʣʽʢ ʛʝʥʜʝʨʽʥʽש ʘʜʘʤ ʧʘʪʦʛʝʥʜʝʨʽʥʝ ʙʝʨʽʣʫʽʥʝ ᴅʢʝʣʜʽ [131]. 

 ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽװ שʣʢʝʥ ʜʦʟʘʣʘʨʳʥ ץʦʣʜʘʥʫ ʙʘʣʳץ ʧʝʥ 

ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽש ʪʽʥʜʝʨʽʥʜʝ ʦʩʳ ʧʨʝʧʘʨʘʪʪʘʨʜʳץ שʘʣʜʳץ ʤᴇʣʰʝʨʽʥʽש ʙʦʣʫʳʥʘ 

ᴅʢʝʣʫʽ ʤװʤʢʽʥ. ɹʘʣʳץ ʘʫʨʫʣʘʨʳʥ ʝʤʜʝʫ ʞᴅʥʝ ʘʣʜʳʥ ʘʣʫ װʰʽʥ ʬʪʦʨʭʠʥʦʣʦʥʜʘʨ, 

ʪʝʪʨʘʮʠʢʣʠʥʜʝʨ, ʧʝʥʠʮʠʣʣʠʥʜʝʨ, ʩʫʣʴʬʘʥʠʣʘʤʠʜʪʝʨ ʞᴅʥʝ ʛʨʘʤ-ʦש ʞᴅʥʝ ʛʨʘʤ-

ʪʝʨʽʩ ʙʘʢʪʝʨʠʷʣʘʨסʘ ץʘʨʩʳ ʙʝʣʩʝʥʜʽ ʙʘʩץʘ ʘʥʪʠʙʠʦʪʠʢʪʝʨ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. 

ʉʦסשʳ ʦʥ ʞʳʣ ʽʰʽʥʜʝ ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽ ץʦʣʜʘʥʫ ʙװʢʽʣ ᴅʣʝʤʜʝ 30% - סʘ ᴇʩʪʽ, 

ᴅʩʽʨʝʩʝ ʪʘʙʳʩʳ ʪᴇʤʝʥ ʞᴅʥʝ ʦʨʪʘʰʘ ʝʣʜʝʨʜʝ ץʦʣʜʘʥʳʣʘʜʳ [132].  

ɸʥʪʠʙʠʦʪʠʢʪʝʨ ʘʜʘʤʜʘʨסʘ, ᴇʩʽʤʜʽʢʪʝʨʛʝ ʞᴅʥʝ ʞʘʥʫʘʨʣʘʨסʘ ץʦʣʜʘʥʳʣʘʪʳʥ 

ʝש ʢᴇʧ ץʦʣʜʘʥʳʣʘʪʳʥ ʬʘʨʤʘʮʝʚʪʠʢʘʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɼʝʛʝʥʤʝʥ, ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽ ײʪʳʤʩʳʟ ץʦʣʜʘʥʫ ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳ ʤʝʥ ץʦʨʰʘסʘʥ 
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ʦʨʪʘסʘ ʙʝʣʛʽʣʽ ʳץʪʠʤʘʣ ץʘʫʽʧʢʝ ʙʘʡʣʘʥʳʩʪʳ ʘʣʘשʜʘʫʰʳʣʳץʪʳ ʘʨʪʪʳʨʘʜʳ. ɸʪʘʧ 

ʘʡʪץʘʥʜʘ, ʙײʣ ʘʥʪʠʙʠʦʪʠʢʪʝʨʛʝ ʪᴇʟʽʤʜʽ ʙʘʢʪʝʨʠʷʣʘʨ ʤʝʥ ʘʥʪʠʙʠʦʪʠʢʪʝʨʛʝ 

ʪᴇʟʽʤʜʽ ʛʝʥʜʝʨʜʽש ʧʘʡʜʘ ʙʦʣʫʳʥʘ, ʽʨʽʢʪʝʣʫʽʥʝ ʞᴅʥʝ ʪʘʨʘʣʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. 

ɺʝʪʝʨʠʥʘʨʠʷʣʳץ ʤʝʜʠʮʠʥʘʜʘ ץʦʣʜʘʥʫ ʩʘʣʜʘʨʳʥʘʥ ʙʘʢʪʝʨʠʷסʘ ץʘʨʩʳ 

ʧʨʝʧʘʨʘʪʪʘʨסʘ ʪᴇʟʽʤʜʽʣʽʢʪʽש ʧʘʡʜʘ ʙʦʣʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ץʦסʘʤʜʳץ ʜʝʥʩʘʫʣʳץ 

ʩʘץʪʘʫ װʰʽʥ ץʘʫʽʧʪʽ ʩʘʣʜʘʨʳʥ ʝʩʢʝʨʝ ʦʪʳʨʫ ʢʝʨʝʢ [133].  

ɽʫʨʦʧʘʣʳץ ʜᴅʨʽ-ʜᴅʨʤʝʢ ʘʛʝʥʪʪʽʛʽʥʽש ʤʠʢʨʦʙץʘ ץʘʨʩʳ ײʩʳʥʳʩʪʘʨ ʞᴇʥʽʥʜʝʛʽ 

ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʩʘʨʘʧʪʘʤʘʣʳץ ʪʦʙʳ (AMEG) ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽ ʪᴇʨʪ ʩʘʥʘʪץʘ 

ʙᴇʣʜʽ: ɸ (ʙʦʣʜʳʨʤʘʫ), B (ʰʝʢʪʝʫ), ʉ (ʘʙʘʡʣʘשʳʟ) ʞᴅʥʝ D (ץʦʣʜʘʥʫ ʢʝʟʽʥʜʝ 

ʩʘץʪʳץ), ɸ ʩʘʥʘʪʳʥʘʥ D ʩʘʥʘʪʳʥʘ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʡʜʽ. ɾʽʢʪʝʫʛʝ ʚʝʪʝʨʠʥʘʨʠʷʜʘ 

ʪʳʡʳʤ ʩʘʣʳʥסʘʥ, ʙʽʨʘץ ɽʫʨʦʧʘʣʳץ ʆʜʘץʪʘ ʘʜʘʤ ʤʝʜʠʮʠʥʘʩʳʥʜʘ ץʦʣʜʘʥʫסʘ 

ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʘʥʪʠʙʠʦʪʠʢʪʝʨ ʢʽʨʝʜʽ. ɺ ʩʘʥʘʪʳʥʘ ʘʜʘʤ ʤʝʜʠʮʠʥʘʩʳʥʜʘ ʤʘשʳʟʜʳ 

ʨᴇʣ ʘʪץʘʨʘʪʳʥ ʘʥʪʠʙʠʦʪʠʢʪʝʨ ʢʽʨʝʜʽ ʞᴅʥʝ ʪʠʽʤʜʽ ʙʦʣʫʳ ʤװʤʢʽʥ ʪᴇʤʝʥʛʽ 

ʩʘʥʘʪʪʘסʳ ʙʘʣʘʤʘ ʘʥʪʠʙʠʦʪʠʢʪʝʨ ʙʦʣʤʘʩʘ, ʦʣʘʨʜʳ ʞʘʥʫʘʨʣʘʨʜʘ ץʦʣʜʘʥʫ 

ʰʝʢʪʝʫʣʽ ʙʦʣʫʳ ʢʝʨʝʢ. ʉ ʩʘʥʘʪʳʥʜʘסʳ ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽ ʢʣʠʥʠʢʘʣʳץ ʪʠʽʤʜʽ 

ʙʦʣʫʳ ʤװʤʢʽʥ D ʩʘʥʘʪʳʥʜʘסʳ ʙʘʣʘʤʘ ʘʥʪʠʙʠʦʪʠʢʪʝʨ ʙʦʣʤʘסʘʥ ʞʘסʜʘʡʜʘ סʘʥʘ 

 ʳʥʜʘ, D ʩʘʥʘʪʳʥʘ ʘʥʪʠʙʠʦʪʠʢʪʝʨ ʢʽʨʝʜʽ, ʦʣʘʨʜʳשʦʣʜʘʥʫ ʢʝʨʝʢ. ʉʦץ

ʤװʤʢʽʥʜʽʛʽʥʰʝ ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝ ײʩʳʥʳʣʘʜʳ ʞᴅʥʝ ץʘʞʝʪ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ סʘʥʘ 

 .ʦʣʜʘʥʘʜʳ [134]ץ

ɸʫʳʟ ʘʨץʳʣʳ ץʘʙʳʣʜʘʥʘʪʳʥ ʘʥʪʠʙʠʦʪʠʢʪʝʨ ʥʘʰʘʨ ʩʽשʝʪʽʥʜʽʢʪʝʥ ʞᴅʥʝ 

ʜʝʥʝʥʽש ʘʩ ץʦʨʳʪʫ ʞʦʣʳʥʜʘ ʪʦʣʳץ ʤʝʪʘʙʦʣʠʟʜʝʥʙʝʡʪʽʥʜʽʢʪʝʥ, ʦʣʘʨʜʳש ʝʜᴅʫʽʨ 

ʙᴇʣʽʛʽ ʦʨʛʘʥʠʟʤʥʝʥ ʥʝʩʝʧ ʧʝʥ ʥᴅʞʽʩ ʘʨץʳʣʳ ᴇʟʛʝʨʤʝʛʝʥ ʥʝʤʝʩʝ ʙʝʣʩʝʥʜʽ 

ʤʝʪʘʙʦʣʠʪʪʝʨ ʪװʨʽʥʜʝ ʰʳסʘʨʳʣʘʜʳ [135]. ɾʘץʳʥʜʘ ʙʘʨʣʳץ ʦʨʪʘʜʘ 

ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽש ʢʝʟʜʝʡʩʦץ ʙʦʣʫʳ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʳש ʘʨʪʫʳ ʙʘʡץʘʣʜʳ. 

ɹʘʣʳץʪʘʨ ʩʫʜʳש ʣʘʩʪʘʥʫʳʥʳש ʩʝʟʽʤʪʘʣ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʨʝʪʽʥʜʝ ᴅʨʝʢʝʪ ʝʪʝʜʽ ʞᴅʥʝ 

ʦʣʘʨʜʳש ʪʽʥʜʝʨʽʥʜʝ ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽ ʩʘץʪʘʡ ʘʣʘʜʳ. ɹײʣ ʦʨʛʘʥʠʟʤʜʝʨ 

ʘʥʪʠʙʠʦʪʠʢʪʝʨʛʝ ᴅʜʝʡʽ ץʦʣʜʘʥסʘʥʜʘ ʜʘ, ʩʫ ʦʨʪʘʩʳʥʘ ʢʝʟʜʝʡʩʦץ ʝʥʛʝʥʜʝ ʜʝ ᴅʩʝʨ 

ʝʪʫʽ ʤװʤʢʽʥ. ʃʘʩʪʘʥסʘʥ ʞʝʨʣʝʨʜʝ ʥʝʤʝʩʝ ʘʢʚʘʤᴅʜʝʥʠʝʪ ʥʳʩʘʥʜʘʨʳʥʜʘ ײʩʪʘʣסʘʥ 

ʙʘʣʳץ ʪʽʥʜʝʨʽʥʜʝʛʽ ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ᴇʣʰʝʫ ʦʣʘʨ ײʰʳʨʘסʘʥ 

ʣʘʩʪʘʥʫ ʢᴇʟʜʝʨʽʥʽש ʢᴇʨʩʝʪʢʽʰʽ ʙʦʣʘ ʘʣʘʜʳ. ʉʦʥʜʳץʪʘʥ ʳץʪʠʤʘʣ ʵʢʦʣʦʛʠʷʣʳץ 

 ʘʫʽʧʩʽʟʜʽʛʽʥץ שʘʤʥʳסʪʘʥ ʘʣʳʥʘʪʳʥ ʪʘץʰʽʥ ʙʘʣʳװ ʘʫʽʧʪʽ ʘʟʘʡʪʫ ʞᴅʥʝ ʘʜʘʤץ

 ʰʽʥװ ʘʨʫ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫץʩʘʪʳʥʜʘ ʪʠʽʤʜʽ ʙʘʩץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʤʘץ

ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽץ שʘʣʜʳץʪʘʨʳ ʤʝʥ ʦʣʘʨʜʳש ʢᴇʟʜʝʨʽ ʪʫʨʘʣʳ ʥʘץʪʳ ʘץʧʘʨʘʪ 

 .ʘʞʝʪ [136]ץ

 ʳʥʘ ʢʝʨʽסʘ ʞᴅʥʝ ʘʜʘʤ ʜʝʥʩʘʫʣʳסʘʥ ʦʨʪʘסʦʨʰʘץ שʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽ ץʘʣʜʳפ

ᴅʩʝʨʽ ʝʣʝʫʣʽ ʘʣʘשʜʘʫʰʳʣʳץ ʪʫʜʳʨʘʜʳ. ɸʣʘʡʜʘ, ʘʢʚʘʤᴅʜʝʥʠʝʪ ʬʝʨʤʘʣʘʨʳʥʜʘ 

ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽש ʙʠʦʘʢʢʫʤʫʣʷʮʠʷʩʳ ʪʫʨʘʣʳ ʘץʧʘʨʘʪ ʞʝʪʢʽʣʽʢʩʽʟ. 

ɸʢʚʘʤᴅʜʝʥʠʝʪ ʘʡʤʘסʳʥʘʥ ᴇʩʽʨʽʣʛʝʥ ʙʘʣʳץʪʳש ʧʣʘʟʤʘʩʳʥʜʘ, ᴇʪ, ʙʘʫʳʨʳʥʜʘ 

ʞᴅʥʝ ʙײʣʰʳץʝʪʪʝʨʽʥʜʝ 21 ʘʥʪʠʙʠʦʪʠʢʪʽש ʙʠʦʘʢʢʫʤʫʣʷʮʠʷ ᴅʣʝʫʝʪʽʥʝ ʞװʡʝʣʽ 

ʪʘʣʜʘʫ ʞװʨʛʽʟʜʽ. ɸʥʳץʪʘʣסʘʥ ʘʥʪʠʙʠʦʪʠʢʪʝʨ װʰʽʥ ʙʠʦʘʢʢʫʤʫʣʷʮʠʷʥʳש 

ʣʦʛʘʨʠʬʤʜʽʢ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥʽש (Log BAF) ʦʨʪʘʰʘ ʤᴅʥʜʝʨʽ ʙʘʣʳץ 

ʧʣʘʟʤʘʩʳʥʜʘ 0,43-ʪʝʥ 3,70-ʢʝ ʜʝʡʽʥ, ᴇʪʪʝ 0,36-ʜʘʥ 4,75-ʢʝ ʜʝʡʽʥ, ʙʘʫʳʨʜʘ -0,31-

ʜʝʥ 4,48-ʛʝ ʜʝʡʽʥ ʞᴅʥʝ ʙʘʣʳץʪʳש ʙײʣʰʳץʝʪ ʪʽʥʽʥʜʝ 0,23-ʪʝʥ 4,33-ʢʝ ʜʝʡʽʥ 

ʙʦʣʜʳ. ɸץ ɸʤʫʨʜʘ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʜʝ, ʵʥʨʦʬʣʦʢʩʘʮʠʥʜʝ ʧʣʘʟʤʘʜʘʥ 
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ʙײʣʰʳץʝʪʪʝʨ ʤʝʥ ʙʘʫʳʨסʘ ʘʫʳʩʫʜʳש ʞʦסʘʨʳ ץʘʙʽʣʝʪʽʥ ʢᴇʨʩʝʪʪʽ. ʇʣʘʟʤʘʜʘסʳ 

ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʤʝʥ ʙʘʩץʘ װʰ ײʣʧʘ ʘʨʘʩʳʥʜʘסʳ 

ʢʦʨʨʝʣʷʮʠʷʥʳ ʪʘʣʜʘʫ ʙʘʣʳץ ʪʽʥʜʝʨʽʥʜʝʛʽ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ ʤʝʥ ʵʥʨʦʬʣʦʢʩʘʮʠʥ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ʦʣʘʨʜʳש ʧʣʘʟʤʘʜʘסʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʙʦʡʳʥʰʘ ʙʦʣʞʘʫסʘ 

ʙʦʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʪʽ. פʘʫʽʧʪʽʣʽʢʪʽש ʙʦʣʞʘʤʜʳ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥʝ ʩװʡʝʥʝ 

ʦʪʳʨʳʧ, ʙʘʣʳץʪʳ ʪײʪʳʥʫ ʢʝʟʽʥʜʝ ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽש ᴅʩʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʘʜʘʤ 

ʜʝʥʩʘʫʣʳסʳʥʘ ץʘʫʽʧ-ץʘʪʝʨʜʽ ʙʘסʘʣʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [137]. 

ɸʢʚʘʰʘʨʫʘʰʳʣʳץʪʘʨʳʥʜʘ ʘʥʪʠʙʠʦʪʠʢʪʝʨ ʞʝʤʛʝ ץʦʩʳʣʜʳ ʥʝʤʝʩʝ ʪʽʢʝʣʝʡ 

ʩʫסʘ ʙʝʨʽʣʜʽ. ʅᴅʞʽʩʪʽ (ʤʳʩʘʣʳ, ʪʘʫʳץʪʘʨʜʘʥ, ʰʦʰץʘʣʘʨʜʘʥ ʞᴅʥʝ ʘʜʘʤʜʘʨʜʘʥ) 

ʪʘʤʘץʪʘʥʫ ʢᴇʟʽ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫ ʩʫ ʘסʟʘʣʘʨʳʥ ʘʥʪʠʙʠʦʪʠʢʪʝʨʤʝʥ ʣʘʩʪʘʫʜʳש 

ʪʘסʳ ʙʽʨ ʥʝʛʽʟʛʽ ᴅʜʽʩʽʥ ײʩʳʥʜʳ [138]. ɸʜʘʤʥʘʥ ʥʝʤʝʩʝ ʞʘʥʫʘʨʣʘʨʜʘʥ 

ʙᴇʣʽʥʛʝʥʥʝʥ ʢʝʡʽʥ ʢᴇʧʪʝʛʝʥ ʘʥʪʠʙʠʦʪʠʢʪʝʨ ʙʠʦʭʠʤʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʩʘץʪʘʧ 

 ʨʽ ʩʫװʘʥ ʪסʠʦʥʜʘʣ שʽʰʽʥʜʝ ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽ שʩʦʥʳ ,שʟʘʪʪʘʨʜʳ ץʘʣʜʳ. ʍʠʤʠʷʣʳץ

ʦʨʛʘʥʠʟʤʜʝʨʽʥʝ ʞʘסʳʤʩʳʟ ʬʘʨʤʘʢʦʣʦʛʠʷʣʳץ ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ ʙʝʣʛʽʣʽ ʙʽʨ 

ʥʳʩʘʥʜʘʨסʘ (ʤʳʩʘʣʳ, ʙʝʣʦʢʪʘʨ, ɼʅפ) ʞʦסʘʨʳ ʞʘץʳʥʜʳץץʘ ʠʝ [139]. 

ʕʢʦʪʦʢʩʠʢʦʣʦʛʠʷʜʘסʳ ʥᴅʪʠʞʝʣʝʨʜʽש ᴇʟʛʝʨʛʽʰʪʽʛʽ ʥʝʛʽʟʽʥʝʥ ʭʠʤʠʷʣʳץ 

ʟʘʪʪʘʨʜʳש ʙʠʦʘʢʢʫʤʫʣʷʮʠʷסʘ ʞᴅʥʝ ʦʨʛʘʥʠʟʤʜʝʨʜʽש ʪװʨʣʝʨʛʝ ʩʝʟʽʤʪʘʣʜʳסʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ. ɹײʣ ʩʝʟʽʤʪʘʣʜʳץ ʙʽʨʥʝʰʝ ʧʨʦʮʝʩʪʝʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳ, ʩʦʥʳש ʽʰʽʥʜʝ 

ʩʽשʽʨʫ, ʤʘץʩʘʪʪʳ ʥʝʤʝʩʝ ʤʘץʩʘʪʪʳ ʝʤʝʩ ʞʝʨʣʝʨʜʝ ʪʘʨʘʣʫ, ʤʝʪʘʙʦʣʠʟʤʜʳ ʞʦʶ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [140]. ɸʢʚʘʤᴅʜʝʥʠʝʪʪʝ ᴇʩʽʨʽʣʛʝʥ ʙʘʣʳץʪʘʨʜʘסʳ 

ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽש ʪʽʥʛʝ ʪᴅʥ ʙʠʦʘʢʢʫʤʫʣʷʪʠʚʪʽ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʟʝʨʪʪʝʫ 

ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʪʽ ʙʘסʘʣʘʫ װʰʽʥ ʥʝʛʽʟʛʽ ʜʝʨʝʢʪʝʨʜʽ ײʩʳʥʳʧ ץʘʥʘ ץʦʡʤʘʡʜʳ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʧʣʘʟʤʘʜʘסʳ ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽײץ שʨʘʤʳ ʤʝʥ ʦʩʳ ʙʘʣʳץʪʳש ʙʘʩץʘ 

ʪʽʥʜʝʨʽ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʟʝʨʪʪʝʫʜʽש ʤʘשʳʟʜʳʣʳסʳʥ ʢᴇʨʩʝʪʝʜʽ [141]. 

ʆʩʳʣʘʡʰʘ, ʙײʣ ʟʝʨʪʪʝʫ ʘʢʚʘʤᴅʜʝʥʠʝʪ ʘʡʤʘסʳʥʜʘסʳ ʩʫ, ʰᴇʛʽʥʜʽʣʝʨ, 

ʪʦץʪʘʪʳʣסʘʥ ʙᴇʣʰʝʢʪʝʨ, ʞʝʤ, ʥᴅʞʽʩ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʙʘʣʳץ ʪʽʥʜʝʨʽ (ʧʣʘʟʤʘ, ᴇʪ, 

ʙʘʫʳʨ ʞᴅʥʝ ʙײʣʰʳץʝʪ) ʩʠʷץʪʳ ᴅʨʪװʨʣʽ ʦʨʪʘʣʘʨʜʘ ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽש ʙʦʣʫʳʥ 

ʞװʡʝʣʽ ʪװʨʜʝ ʟʝʨʪʪʝʡʜʽ [142]. 

ʉʦʥʜʘʡ-ʘץ ʣʝʚʦʤʠʮʝʪʠʥ (ʣʝʚʦʤʠʮʝʪʠʥ, ʭʣʦʨʤʝʮʠʪʠʥ) ʩʠʷץʪʳ 

ʞʘʥʫʘʨʣʘʨʜʘʥ ʘʣʳʥʘʪʳʥ ᴇʥʽʤʜʝʨʜʝʛʽ ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽײץ שʨʘʤʳʥ ʘʥʳץʪʘʫ װʰʽʥ 

ᴄʅ 4.1.1912-04 ʩᴅʡʢʝʩ ʞʦסʘʨʳ ʪʠʽʤʜʽ ʩײʡʳץ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʞᴅʥʝ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʪʽʢ ʪʘʣʜʘʫ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ 

ɽʫʨʘʟʠʷʣʳץ ʵʢʦʥʦʤʠʢʘʣʳץ ʦʜʘץʪʳש "ʙʘʣʳץ ʞᴅʥʝ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽץ שʘʫʽʧʩʽʟʜʽʛʽ 

ʪʫʨʘʣʳ" ʪʝʭʥʠʢʘʣʳץ ʨʝʛʣʘʤʝʥʪʽʥʜʝ (ɽɸʕʆ ʊʈ 040/2016) ʙʘʣʳץʪʘסʳ ʢʝʡʙʽʨ 

ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽץ שʘʣʜʳץ ʤᴇʣʰʝʨʽʥʝ ʨץײʩʘʪ ʝʪʽʣʛʝʥ [143]. 

 

1.4 ɸʜʘʤʜʘʨסʘ ʠʥʚʘʟʠʷʤʝʥ ʟʘץʳʤʜʘʥסʘʥ ʙʘʣʳץʪʘʨʜʳ ʪײʪʳʥʫʜʘʥ 

ʢʝʣʝʪʽʥ ʟʠʷʥʳ. 

ɹʘʣʳץʪʘʨʜʳש ᴅʨʪװʨʣʽ ʘʫʨʫʣʘʨʳ ʙʘʨ, ʦʣʘʨʜʳש ʢʝʡʙʽʨʝʫʣʝʨʽ ʙʘʣʳץʪʘʨʜʳש 

ʜʝʥʩʘʫʣʳסʳʥʘ ץʘʫʽʧ ʪᴇʥʜʽʨʝʜʽ ʞᴅʥʝ ʢᴇʙʽʥʝʩʝ ʦʣʘʨʜʳש ʞʘʧʧʘʡ ᴇʣʽʤʽʥʝ ᴅʢʝʣʝʜʽ, 

ʘʣ ʙʘʩץʘʣʘʨʳ ʤײʥʜʘʡ ʙʘʣʳץʪʳ ʪײʪʳʥʘʪʳʥ ʘʜʘʤʜʘʨ ʤʝʥ ʞʘʥʫʘʨʣʘʨ װʰʽʥ ץʘʫʽʧʪʽ 

ʙʦʣʫʳ ʤװʤʢʽʥ. ʉʦʥʜʘʡ-ʘץ ʠʥʚʘʟʠʷʣʳץ ʘʫʨʫʣʘʨ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽש ʩʘʧʘʩʳʥ 

ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʪʝʜʽ: ʘʫʨʫ ʙʘʣʳץʪʘʨʜʘ ᴅʜʝʪʪʝ ʪʘסʘʤʜʳײץ ץʥʘʨʣʳסʳ 

ʪʘʫʩʳʣʘʜʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʝʪʽʥʜʝ ʤʘʡʣʘʨ, ʘץʫʳʟʜʘʨ ʞᴅʥʝ ʢᴇʤʽʨʩʫʣʘʨ ʩʠʷץʪʳ 
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 ʚʠʪʘʤʠʥʜʝʨ ʤʝʥ ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨ ʘʟ ʙʦʣʘʜʳ. ʂʝʡʙʽʨ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨ, ʩʦʥʜʘʡ-ʘץ

ʠʥʚʘʟʠʷʣʳץ ʘʫʨʫʣʘʨ ʘʡץʳʥ ʢʣʠʥʠʢʘʣʳץ ʙʝʣʛʽʣʝʨʤʝʥ ʢᴇʨʽʥʝʜʽ, ʙײʣ ʙʘʣʳץ 

ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʜʝʨʽʥʽש ʩʘʧʘʩʳʥʘ ʪʝʨʽʩ ᴅʩʝʨ ʝʪʝʜʽ [144]. 

ɹʘʣʳץʪʘʨʜʘסʳ ʜʝʨʥᴅʩʽʣʜʽʢ ʩʘʪʳʜʘסʳ ʛʝʣʴʤʠʥʪʪʝʨ ʘʜʘʤ ʥʝʤʝʩʝ ʞʳʨʪץʳʰ 

ʞʘʥʫʘʨ ʞײʪʳʧ ץʦʡʩʘ, ʘʫʨʫʜʳ ʪʫʜʳʨʫʳ ʤװʤʢʽʥ. ʄײʥʜʘʡ ʘʫʨʫʣʘʨ 

ʛʝʣʴʤʠʥʪʦʟʦʦʥʦʟʜʘʨ ʜʝʧ ʘʪʘʣʘʜʳ [145]. ʊʘʙʠסʠ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʢʝʟʜʝʩʝʪʽʥ 

ʢᴅʩʽʧʪʽʢ ʙʘʣʳץʪʘʨ ʘʜʘʤʜʘʨ ʤʝʥ ʞʘʥʫʘʨʣʘʨסʘ ץʘʫʽʧʪʽ ʛʝʣʴʤʠʥʪ ʞײʤʳʨʪץʘʣʘʨʳ 

ʪʘʩʳʤʘʣʜʘʫʰʳʩʳ ʙʦʣʘ ʘʣʘʜʳ. ʊʽʨʽ ʦʨʛʘʥʠʟʤʜʝʨʜʽש ʞʝʢʝʣʝʛʝʥ ʪװʨʣʝʨʽʥʜʝʛʽ 

ʪʽʨʰʽʣʽʢ ᴅʨʝʢʝʪʽʥʝ ʞᴅʥʝ ʧʘʨʘʟʠʪʪʝʥʫʛʝ ʙʝʡʽʤʜʝʣʫ ʦʣʘʨʜʳש ʠʝʣʝʨʽʥʽש ʪʽʨʰʽʣʽʢ 

ʝʪʫ ʦʨʪʘʩʳʤʝʥ ʰʝʢʪʝʣʛʝʥ ʦʩʳ ʧʘʨʘʟʠʪʦʟʜʘʨʜʳש ʪʘʙʠסʠ ʦʰʘץʪʘʨʳʥʳש ʧʘʡʜʘ 

ʙʦʣʫʳʥʘ ᴅʢʝʣʜʽ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʦʧʠʩʪʦʨʭʦʟ ʦʩʳʥʜʘʡ ʧʘʨʘʟʠʪʦʟʜʘʨʜʳש ʙʽʨʽ 

ʨʝʪʽʥʜʝ ʪʘʥʳʣʜʳ [146]. 

ʆʧʠʩʪʦʨʭʦʟ - opisthorchidae ʪץײʳʤʜʘʩʳʥʳש ʪʨʝʤʘʪʦʜʪʘʨ ʢʣʘʩʩʳʥʘʥ 

ʰʳץץʘʥ ʙʠʦʛʝʣʴʤʠʥʪ ʪʫʜʳʨʘʪʳʥ ʧʘʨʘʟʠʪʪʽʢ ʘʫʨʫ. ʆסʘʥ 2 ʪװʨʽ ʞʘʪʘʜʳ 

Opisthorchis felineus ʞᴅʥʝ Opisthorchis viverrini. ʗʜʨʦʣʳץ ʨʠʙʦʩʦʤʘʣʳץ ɼʅפ-

ʥʳש ʙʽʨʥʝʰʝ ʩʳʥʘʤʘʥʘʩʳʥ ʟʝʨʪʪʝʫ ʢʝʟʽʥʜʝ opisthorchis felineus, opisthorchis 

viverrini ʞᴅʥʝ Clonorchis sinensis ʪʨʝʤʘʪʦʜʪʘʨʳʥʳש ʪʫʳʩʪʳץ ʞʘץʳʥʜʳסʳ ʙʘʨ 

ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ [147]. ʀʪʘʣʴʷʥʜʳס ץʘʣʳʤ ʈʠʚʦʣʪʘ ʘʣסʘʰ ʨʝʪ O. felineus-ʪʽ 

1884 ʞʳʣʳ ʤʳʩʳץʪʘʨʜʳש ʙʘʫʳʨʳʥʘʥ ʪʘʫʳʧ, ʦʥʳ "ʤʳʩʳץ ʩʦʨסʳʰʳ" ʜʝʧ ʘʪʘʜʳ. 

O. felineus "ʉʽʙʽʨ ʘʡʳʨײʨʪʳ" ʜʝʛʝʥ ʘʪʧʝʥ ʙʝʣʛʽʣʽ, 1891 ʞʳʣʳ ʊʦʤʩʢ 

ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ʧʨʦʬʝʩʩʦʨʳ ʂ.ʅ.ɺʠʥʦʛʨʘʜʦʚ ʘʜʘʤʥʘʥ ʪʘʙʳʣסʘʥ. ʈʝʩʤʠ 

ʩʪʘʪʠʩʪʠʢʘסʘ ʩᴅʡʢʝʩ, ᴅʣʝʤʜʝ ʰʘʤʘʤʝʥ 17 ʤʠʣʣʠʦʥ ʘʜʘʤ ʦʧʠʩʪʦʨʭʦʟʙʝʥ ʘʫʳʨʘʜʳ 

ʜʝʧ ʘʥʳץʪʘʣסʘʥ[148]. 

ʂʝʡʽʥʽʨʝʢ ʅʦʚʦʩʠʙʠʨʩʢ סʘʣʳʤʜʘʨʳ ʧʘʨʘʤʠʦʟʠʥ ʛʝʥʽʥʽש ʪʦסʳʟʳʥʰʳ 

ʠʥʪʨʦʥʳʥ ʞᴅʥʝ ץʘʧʪʘʣʜʘסʳ ʵʢʟʦʥʜʘʨ ʪʽʟʙʝʛʽʥ ץʘʤʪʠʪʳʥ ʞʘשʘ PM-int9 ʷʜʨʦʣʳץ 

ʤʘʨʢʝʨʽʥ ᴅʟʽʨʣʝʜʽ. O. felineus (ɹʘʪʳʩ ʉʽʙʽʨʜʝʥ), C. sinensis (ʈʝʩʝʡʜʽץ שʠʳʨ 

ʰʳסʳʩʳʥʘʥ) ʞᴅʥʝ O. viverrini (ʊʘʠʣʘʥʜʪʘʥ) װʣʛʽʣʝʨʽʥʽש pmint-9 ʤʘʨʢʝʨʽ 

ʙʦʡʳʥʰʘ ʛʝʥʦʪʠʧʪʝʫ ʪʘʣʜʘʫʳʥ ʞᴅʥʝ ʦʜʘʥ ʢʝʡʽʥʛʽ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫʜʳ 

ʞװʨʛʽʟʫ ʢʝʟʽʥʜʝ O. viverrini ʞᴅʥʝ C. sinensis O. felineus-ץʘ ץʘʨʘסʘʥʜʘ ʙʽʨ-ʙʽʨʽʥʝ 

ʞʘץʳʥ ʝʢʝʥʜʽʛʽ ʜᴅʣʝʣʜʝʥʜʽ. ɽʨʝʩʝʢ ʦʧʠʩʪʦʨʭʠʩ ᴅʜʝʪʪʝ ײʟʳʥʜʳסʳ 4-ʪʝʥ 13 ʤʤ-ʛʝ 

ʜʝʡʽʥ ʞᴅʥʝ ʝʥʽ 1-ʜʝʥ 3 ʤʤ-ʛʝ ʜʝʡʽʥ ʞʝʪʝʜʽ [149]. 

ʆʧʠʩʪʦʨʭʠʩ ï ʙײʣ ʛʝʨʤʘʬʨʦʜʠʪʪʝʨ, ʦʣʘʨ ʪᴅʫʣʽʛʽʥʝ 1000 ʞײʤʳʨʪץʘ ʰʳסʘʨʘ 

ʘʣʘʜʳ. ʆʣʘʨ ʙʘʫʳʨʽʰʽʣʽʢ ᴇʪ ʞʦʣʜʘʨʳʥʜʘ 100% ʠʥʚʘʟʠʷ ʞʘסʜʘʡʳʥʜʘ, ᴇʪ ץʘʙʳʥʜʘ 

 ʦʨʪʘʰʘ שʳ ʛʝʣʴʤʠʥʪʪʽסʟʘʩʳʥʜʘסʨʘʜʳ. ɸʜʘʤ ʘײʳ ʙʝʟʽʥʜʝ - 35-40% ʪץʡײ ,60% -

ᴇʤʽʨ ʩװʨʫ ײʟʘץʪʳסʳ 10-20 ʞʳʣ, ʢʝʡʜʝ ʦʣʘʨ ʘʜʘʤʥʳש ʙװʢʽʣ ᴇʤʽʨʽʥ ᴇʪʢʽʟʝ ʘʣʘʜʳ. 

ʆʧʠʩʪʦʨʭʠʩ ᴇʪ ʞʦʣʜʘʨʳ ʤʝʥ ײʡץʳ ʙʝʟʽʥʽש, ʵʧʠʪʝʣʠʡ ʞʘʩʫʰʘʣʘʨʳʥʳש ʞᴅʥʝ 

 ᴇʤʽʨʣʽʢ שʦʨʝʢʪʝʥʝʜʽ [150]. ʆʧʠʩʪʦʨʭʠʩ ᴇʟʽʥʽץ ʩʝʢʨʝʮʠʷʣʘʨʳʥʘʥ שʘʥʥʳץ

ʮʠʢʣʽʥʜʝ װʰ ץʦʞʘʡʳʥʳ ʘʨץʳʣʳ ᴇʪʝʜʽ: ʘʨʘʣʳץ-ʪײʱʳ ʩʫ ɻʠʣʣ ʤʦʣʣʶʩʢʘʩʳ 

bithynia inflata ʥʝʤʝʩʝ bithynia leachi, ʩʦʜʘʥ ʢʝʡʽʥ ץʦʩʳʤʰʘ ץʦʞʘʡʳʥʳ 

ʮʠʧʨʠʥʠʜʪʝʨ ʪץײʳʤʜʘʩʳʥʳש ʙʘʣʳץʪʘʨʳ (ʘץץʘʡʨʘʥ, ʩʘʟʘʥ, ץʘʨʘײץʡʨʳץ, ʢʘʨʘʢᴇʟ, 

 ,ʪʘʨץʦʞʘʡʳʥʳ - ʘʜʘʤ, ʤʳʩʳץ ʳסשʘʣʘʨʳ), ʘʣ ʩʦץʪʘʩʙʘʩ ʞᴅʥʝ ʙʘʩ ,ץʘʨʘʙʘʣʳץ

ʠʪʪʝʨ, ʰʦʰץʘʣʘʨ ʞᴅʥʝ ʙʘʩץʘ ʞʘʥʫʘʨʣʘʨ [151]. ʆʧʠʩʪʦʨʭʦʟʜʳש ʜʘʤʫʳʥʜʘ ʝʢʽ 

ʢʝʟʝש ʙᴇʣʽʥʝʜʽ: ʙʽʨʽʥʰʽʩʽ ʥʝʤʝʩʝ ʞʝʜʝʣ, ʝʢʽʥʰʽʩʽ ʥʝʤʝʩʝ ʩʦʟʳʣʤʘʣʳ. 

ʆʧʠʩʪʦʨʭʦʟʜʳש ʞʝשʽʣ ʪװʨʽʥʜʝ ץʳʩץʘ ʤʝʨʟʽʤʜʽ ʩʫʙʬʝʙʨʠʣʴʜʽ ʩʠʥʜʨʦʤ 
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ʙʘʡץʘʣʘʜʳ, ץʘʥʜʘסʳ ʵʦʟʠʥʦʬʠʣʜʝʨʜʽש ʜʝשʛʝʡʽ 10-15% ʞʝʪʝʜʽ. ɸʫʨʫʜʳש ʦʨʪʘʰʘ 

ʘʫʳʨʣʳסʳ ʞʘסʜʘʡʳʥʜʘ 39-39,5 ÁC ʜʝʡʽʥ ץʳʟʙʘ ʙʘʡץʘʣʘʜʳ, ʵʦʟʠʥʦʬʠʣʜʝʨʜʽש 

ʜʝשʛʝʡʽ 40% ʞʝʪʝʜʽ. ɾʝʜʝʣ ʦʧʠʩʪʦʨʭʦʟʜʳש ʢװʨʜʝʣʽ ʬʦʨʤʘʣʘʨʳʥʜʘ ʙʽʨʥʝʰʝ 

ʢʣʠʥʠʢʘʣʳץ ʥײʩץʘʣʘʨ ʙʘʨ: ʽʰ ʩװʟʝʛʽ, ʛʝʧʘʪʦʭʦʣʘʥʛʠʪʠʢʘʣʳץ ʞᴅʥʝ 

ʛʘʩʪʨʦʵʥʪʝʨʠʪʠʢʘʣʳץ ʙᴇʣʽʥʝʜʽ [152]. 

 ʜʘʡסʞʘ ץʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳ-ץʳ ʩʘʥʠʪʘʨʣʳסʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘץʘʟʘפ 

ʪʫʨʘʣʳ ʄʝʤʣʝʢʝʪʪʽʢ ʙʘʷʥʜʘʤʘסʘ ʩᴅʡʢʝʩ, ʞʘʣʧʳ ʝʣ ʙʦʡʳʥʰʘ ʧʘʨʘʟʠʪʪʽʢ ʘʫʨʫʣʘʨ 

ʙʦʡʳʥʰʘ ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡ ʰʠʝʣʝʥʽʩʪʽ ʙʦʣʳʧ ץʘʣʘ ʙʝʨʝʜʽ ʞᴅʥʝ 

ʭʘʣʳץʪʳש ʜʝʥʩʘʫʣʳסʳʥʘ ʙʝʣʛʽʣʽ ʙʽʨ ץʘʫʽʧ ʪᴇʥʜʽʨʝʜʽ. 2010 ʞʳʣʳ ʧʘʨʘʟʠʪʪʽʢ 

ʘʫʨʫʣʘʨʜʳ379 25 ש ʞʘסʜʘʡʳ ʪʽʨʢʝʣʜʽ, ʘʫʨʫʜʳץ שʘʨץʳʥʜʳʣʳסʳ 100 ʤʳש 

ʪײʨסʳʥסʘ ʰʘץץʘʥʜʘ 158,2 ײץʨʘʜʳ. פʘʟʘץʩʪʘʥʜʘ ʘʜʘʤʜʘʨʜʘ ʧʘʨʘʟʠʪʪʽʢ 

ʘʫʨʫʣʘʨʤʝʥ ʩʳʨץʘʪʪʘʥʫʰʳʣʳץʪʳש ᴇʩʫʽ ʙʘʡץʘʣʘʜʳ: ʣʷʤʙʣʠʦʟ 94,4% - סʘ, 

ʪʨʠʭʠʥʝʣʣʝʟ 6,1 ʝʩʝ, ʪʦʢʩʦʢʘʨʦʟ 9 ʝʩʝ, ʜʠʬʠʣʣʦʙʦʪʨʠʦʟ 9,3% - סʘ, ʦʧʠʩʪʦʨʭʦʟ 

11,3 ʝʩʝ ᴇʩʪʽ . ɸʣʤʘʪʳ, ɾʘʤʙʳʣ, ʆשʪװʩʪʽʢ פʘʟʘץʩʪʘʥ, ʇʘʚʣʦʜʘʨ ʞᴅʥʝ ɹʘʪʳʩ 

 ʤʦʣʘ ʦʙʣʳʩʳ ʛʝʣʴʤʠʥʪʦʟʜʘʨ ʙʦʡʳʥʰʘץɸ ץʩʪʘʥ ʦʙʣʳʩʪʘʨʳ, ʩʦʥʜʘʡ-ʘץʘʟʘפ

ʛʠʧʝʨʵʥʜʝʤʠʷʣʳץ ᴇשʽʨʣʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʘʡʤʘץʪʘʨʜʘ ʵʭʠʥʦʢʦʢʢʦʟ ʞᴅʥʝ 

ʦʧʠʩʪʦʨʭʦʟ ʢʝש ʪʘʨʘʣסʘʥ [153]. 

ʉʦסשʳ ʦʥʞʳʣʜʳץʪʘʨʜʘ ʘʜʘʤʜʘʨ ʤʝʥ ʞʘʥʫʘʨʣʘʨ ʘʨʘʩʳʥʜʘ ʧʘʨʘʟʠʪʪʽʢ 

ʘʫʨʫʣʘʨʜʳש ʢʝש ʪʘʨʘʣʫʳʥʘ ʵʢʦʥʦʤʠʢʘʜʘסʳ, ʚʝʪʝʨʠʥʘʨʠʷʜʘסʳ ʞᴅʥʝ ʜʝʥʩʘʫʣʳץ 

ʩʘץʪʘʫʜʘסʳ ᴇʟʛʝʨʽʩʪʝʨ ʳץʧʘʣ ʝʪʢʝʥʽʥ ʘʪʘʧ ᴇʪʢʝʥ ʞᴇʥ. ɹײʣ ʝʣʜʝʛʽ ʤʝʜʠʮʠʥʘʣʳץ-

ʚʝʪʝʨʠʥʘʨʣʳץ ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʰʘʨʘʣʘʨʜʳש ᴅʣʩʽʨʝʫʽʥʝ ᴅʢʝʣʜʽ. ɹʽʟʜʽש ʝʣʽʤʽʟʜʝ 

ʢʝש ʪʘʨʘʣסʘʥ ʪʨʝʤʘʪʦʜʦʟʜʘʨʜʳש ʽʰʽʥʜʝ ʦʧʠʩʪʦʨʭʦʟ ʝץ שʘʫʽʧʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɹײʣ ʘʫʨʫʜʳש ʞʘסʜʘʡʣʘʨʳ 9 ᴅʢʽʤʰʽʣʽʢ ʘʫʤʘץʪʘ ʪʽʨʢʝʣʛʝʥ. ɾʳʣ ʩʘʡʳʥ 

ʦʧʠʩʪʦʨʭʦʟʜʳ1300 ש-ʜʝʥ ʘʩʪʘʤ ʞʘסʜʘʡʳ ʪʽʨʢʝʣʝʜʽ, ʙײʣ 100 ʤʳש ʪײʨסʳʥסʘ 

ʰʘץץʘʥʜʘ 7,0-ʜʝʥ 8,0-ʛʝ ʜʝʡʽʥʛʽ ʩʳʨץʘʪʪʘʥʫʰʳʣʳץ ʢᴇʨʩʝʪʢʽʰʽʥ ײץʨʘʡʜʳ [154]. 

ɸʜʘʤʜʘʨ ʦʧʠʩʪʦʨʭʦʟʜʳ ʙײʣʰʳץʝʪʪʝʨʽʥʜʝ ʛʝʣʴʤʠʥʪ ï ʤʝʪʘʮʝʨʢʘʨʠʷ 

ʣʠʯʠʥʢʘʣʘʨʳ ʙʘʨ Cyprinidae ʪץײʳʤʜʘʩʳʥʳש ʰʠʢʽ, ʰʘʣʘ ʧʽʩʽʨʽʣʛʝʥ, ʪײʟʜʘʣʤʘסʘʥ, 

ʳʩʪʘʣסʘʥ ʥʝʤʝʩʝ ʤʘʨʠʥʘʜʪʘʣסʘʥ ʪײʱʳ ʩʫ ʙʘʣʳץʪʘʨʳʥ ʞʝʫ ʘʨץʳʣʳ ʞץײʪʳʨʘʜʳ. 

ɸʫʨʫʜʳש ʞʦסʘʨʳ ʵʥʜʝʤʠʷʣʳץ ʘʡʤʘץʪʘʨʳʥʜʘ ʞʝʨʛʽʣʽʢʪʽ ʪײʨסʳʥʜʘʨ ʘʨʘʩʳʥʜʘ 

ʩʳʨץʘʪʪʘʥʫʰʳʣʳ80-100% ץ ʞʝʪʝʜʽ [155].  

 ʜʘʡʜʘסʟʝʨʪʪʝʫ 0,7% ʞʘ ץʩʪʘʥʜʘ ᴅʜʝʪʪʝʛʽ ʢʦʧʨʦʦʩʢʦʧʠʷʣʳץʘʟʘפ

ʦʧʠʩʪʦʨʭʦʟסʘ ʦש ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʪʽ, ʘʣ ʜʫʦʜʝʥʘʣʴʜʳ ײץʨʘʤʜʳ ʟʝʨʪʪʝʫ 6% ײץʨʘʜʳ. 

ʆʧʠʩʪʦʨʭʦʟ-ʙײʣ ʩʦʟʳʣʤʘʣʳ ʘʫʨʫ, ʦʣ ʢᴇʧʪʝʛʝʥ ʞʳʣʜʘʨ ʙʦʡʳ ʞʘʣסʘʩʫʳ ʤװʤʢʽʥ 

ʞᴅʥʝ ʥᴅʪʠʞʝʩʽʥʜʝ ʤװʛʝʜʝʢʪʽʢʢʝ ʥʝʤʝʩʝ ʪʽʧʪʽ ᴇʣʽʤʛʝ ᴅʢʝʣʫʽ ʤװʤʢʽʥ [156]. 

ʍʘʣʳץʘʨʘʣʳץ ץʘʪʝʨʣʽ ʽʩʽʢʪʝʨʜʽ ʟʝʨʪʪʝʫ ʘʛʝʥʪʪʽʛʽʥʽש ʤᴅʣʽʤʝʪʽ ʙʦʡʳʥʰʘ, 

ʦʧʠʩʪʦʨʭʦʟ ץʦʟʜʳʨסʳʰʪʘʨʳ ʭʦʣʘʥʛʠʦʢʘʨʮʠʥʦʤʘʥʳש ʜʘʤʫʳʥʘ ʳץʧʘʣ ʝʪʝʪʽʥ 

ʙʽʨʽʥʰʽ ʪʦʧʪʘסʳ ʢʘʥʮʝʨʦʛʝʥʜʝʨ ʨʝʪʽʥʜʝ ʞʽʢʪʝʣʝʜʽ. ɾʝʜʝʣ ʦʧʠʩʪʦʨʭʦʟʜʳש 

ʤʘʥʠʬʝʩʪʪʽʢ ʬʦʨʤʘʣʘʨʳʥʜʘ ʩʠʤʧʪʦʤʜʘʨ ᴅʜʝʪʪʝ ʠʥʬʝʢʮʠʷʜʘʥ ʢʝʡʽʥ 2-4 ʘʧʪʘʜʘʥ 

ʢʝʡʽʥ ʙʘʩʪʘʣʘʜʳ. ʆʣʘʨסʘ ץʳʟʙʘ, ʙʫʳʥ ʞᴅʥʝ ʪʝʨʽ ʢᴇʨʽʥʽʩʪʝʨʽ, ᴇʢʧʝʜʝʛʽ ʫʘץʳʪʰʘ 

ʠʥʬʠʣʴʪʨʘʪʪʘʨ, ʧʥʝʚʤʦʥʠʷ, ʣʠʤʬʘ ʪװʡʽʥʜʝʨʽʥʽש ʢᴇʙʝʶʽ ʩʠʷץʪʳ ʞʝʜʝʣ 

ʘʣʣʝʨʛʠʷʣʳץ ʧʨʦʮʝʩʪʽש ʙʝʣʛʽʣʝʨʽ ʢʽʨʫʽ ʤװʤʢʽʥ [157]. ʉʠʤʧʪʦʤʜʘʨסʘ ʢʝʥʝʪʪʝʥ 

ʙʘʩʪʘʣʫ, ʫʣʘʥʫ ʩʠʥʜʨʦʤʳ ʞᴅʥʝ ʘʩ ץʦʨʳʪʫ ʙײʟʳʣʳʩʪʘʨʳ ʞʘʪʘʜʳ. ʂʝʡʽʥʽʨʝʢ 

ʦʨʛʘʥʜʘʨʜʳש ʟʘץʳʤʜʘʥʫʳ ʧʘʡʜʘ ʙʦʣʘʜʳ, ʝש ʘʡץʳʥ ᴇʟʛʝʨʽʩʪʝʨ ʘʩץʘʟʘʥ-ʽʰʝʢ 
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ʞʦʣʜʘʨʳʥʳש ʤװʰʝʣʝʨʽʥʝʥʜʝ ʪʘʙʳʣʜʳ, ײʡץʳ ʙʝʟʽʥʝ ʞᴅʥʝ ʛʝʧʘʪʦʙʠʣʠʘʨʣʳ 

ʞװʡʝʛʝ ᴅʩʝʨ ʝʪʝʜʽ [158]. 

 ʆʧʠʩʪʦʨʭʦʟ ʞʘסʜʘʡʣʘʨʳʥʳש ʥʘץʪʳ ʩʘʥʳ ʨʝʩʤʠ ʩʪʘʪʠʩʪʠʢʘʜʘʥ ʝʜᴅʫʽʨ ʢᴇʧ 

ʙʦʣʫʳ ʤװʤʢʽʥ. ɹײʣ ʢʣʠʥʠʢʘʣʳץ ʩʠʤʧʪʦʤʜʘʨʜʳש ʘʡʪʘʨʣʳץʪʘʡ ᴅʨʪװʨʣʽʣʽʛʽ ʤʝʥ 

ʩʧʝʮʠʬʠʢʘʣʳץ ᴇʟʛʝʨʽʩʽʥʝ, ʩʦʥʜʘʡ-ʘץ ʘʫʨʫʜʳש ʜʠʘʛʥʦʟʳʥ ץʠʳʥʜʘʪʘʪʳʥ ʥʘץʪʳ 

ʙʝʣʛʽʣʝʨʜʽש ʙʦʣʤʘʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ʊʝʢʩʝʨʽʣʛʝʥ ʥʘʫץʘʩʪʘʨʜʘ ʞʝʜʝʣ ʦʧʠʩʪʦʨʭʦʟ 

ʥʝʛʽʟʽʥʝʥ ʞʘʟʜʘ, ʘʣ ʩʦʟʳʣʤʘʣʳ ʧʨʦʮʝʩʪʽש ᴇʨʰʫʽ ʢװʟʜʝ ʘʥʳץʪʘʣʜʳ. ʆʙʴ-ɽʨʪʽʩ 

ʙʘʩʩʝʡʥʽ ᴅʣʝʤʜʝʛʽ ʦʧʠʩʪʦʨʭʦʟʜʳש ʝש ʧʨʦʙʣʝʤʘʣʳ ʦʰʘץʪʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ 

ʪʘʥʳʣʜʳ [159]. ʆʩʳ "ʙʘʩץʘʨʳʣʤʘʡʪʳʥ" ʧʘʨʘʟʠʪʪʽʢ ʘʫʨʫʣʘʨ ʩʘʥʘʪʳʥʘ ʞʘʪʘʪʳʥ 

ʝש ʢᴇʧ ʪʘʨʘʣסʘʥ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʤʘשʳʟʳ ʙʘʨ ʛʝʣʴʤʠʥʪʪʝʨʜʽש ʙʽʨʽ. ʆʙʴ ᴇʟʝʥʽʥʜʝ 

ʞᴅʥʝ ɽʨʪʽʩʪʽש ʪᴇʤʝʥʛʽ ʘסʳʩʳʥʜʘ ʞʝʨʛʽʣʽʢʪʽ ʭʘʣʳץʪʳש ʞץײʪʳʨʫ ʜʝשʛʝʡʽ ʞʦסʘʨʳ, 

ʦʣ ʦʨʪʘ ʝʩʝʧʧʝʥ 70-80%-ʛʝ, ʢʝʡʜʝ ʪʽʧʪʽ 90%-סʘ ʞʝʪʝʜʽ. ʆʧʠʩʪʦʨʭʦʟ 

ʙʠʦʛʝʣʴʤʠʥʪʦʟʜʘʨ ײץʨʳʣʳʤʳʥʜʘ 50% ײץʨʘʜʳ ʞᴅʥʝ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘסʳ ʛʝʣʴʤʠʥʪʦʟʜʘʨʜʳש ʞʘʣʧʳ ײץʨʳʣʳʤʳʥʜʘ 5,3% - ʘʣʘʜʳ. 

 ʳʥʜʘʨʳʤʝʥסʨײʢᴇʨʩʝʪʢʽʰʽ ʙʦʡʳʥʰʘ (79%) ʘʫʳʣ ʪ ץʳ ʧʘʡʳʟʜʳץʘʣʘ ʭʘʣפ

ʩʘʣʳʩʪʳʨסʘʥʜʘ (21%)  ʦʧʠʩʪʦʨʭʦʟ ʘʫʨʫʳʥʳש ʢᴇʧʰʽʣʽʛʽʥ ץʘʣʘ ʪײʨסʳʥʜʘʨʳ 

 ʩʪʘʥ ʞᴅʥʝץʘʟʘפ ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʙʦʡʳʥʰʘ ʇʘʚʣʦʜʘʨ, ɹʘʪʳʩץʘʟʘפ .ʨʘʡʜʳײץ

 שʪʳץʘʪʪʘʥʫʰʳʣʳץʘʣʘʩʳʥʜʘ ʩʳʨץ ɸʩʪʘʥʘ ץʦʩʪʘʥʘʡ ʦʙʣʳʩʪʘʨʳʥʜʘ, ʩʦʥʜʘʡ-ʘפ

ʞʦסʘʨʳ ʜʝשʛʝʡʽ ʘʥʳץʪʘʣʜʳ [160]. 

 ʅʝʤʘʪʦʜʪʘʨ ʢʣʘʩʩʳʥʘ ʞʘʪʘʪʳʥ ʞᴅʥʝ ʘʜʘʤʜʘʨסʘ, ʞʘʥʫʘʨʣʘʨסʘ ʜʘ ᴅʩʝʨ ʝʪʝ 

ʘʣʘʪʳʥ ʛʝʣʴʤʠʥʪʪʝʨʜʽש ʘʨʘʩʳʥʜʘ ʘʥʠʟʘʢʠʜʦʟ ʩʠʷץʪʳ ʘʫʨʫʣʘʨ ʙʘʨ. פʘʟʽʨʛʽ 

ʫʘץʳʪʪʘ ɸnisakis ʜʝʨʥᴅʩʽʣʜʝʨʽʥʽש ʙʘʣʳץ ʘסʟʘʩʳʥʘ סʘʥʘ ʝʤʝʩ, ʘʜʘʤסʘ ʜʘ ᴅʩʝʨʽʥ 

ʟʝʨʪʪʝʫ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʧʠʨʘʣʴ ʪᴅʨʽʟʜʽ ɸnisakis ʣʠʯʠʥʢʘʣʘʨʳ ʤʝʥ 

ʢᴅʩʽʧʰʽʣʽʢ ʦʤʳʨʪץʘʩʳʟʜʘʨʤʝʥ ʙʘʣʳץʪʘʨʜʳש ʠʥʬʝʢʮʠʷʩʳʥʳש ʞʦסʘʨʳ ʜʝשʛʝʡʽ 

ᴇʥʽʤʥʽש ʩʘʧʘʩʳʥ ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʪʝʜʽ, ʙײʣ װʣʢʝʥ ʵʢʦʥʦʤʠʢʘʣʳץ 

ʰʳסʳʥʜʘʨסʘ ᴅʢʝʣʝʜʽ [161]. 

 ʂʘʩʧʠʡ ʪʝשʽʟʽ פʘʟʘץʩʪʘʥʥʳש ʙʘʩʪʳ ʩʫ ץʦʡʤʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂʘʩʧʠʡ 

ʪʝשʽʟʽʥʽש ʞʘʥʫʘʨʣʘʨ ᴅʣʝʤʽʥʽש ʙʠʦʘʣʫʘʥʪװʨʣʽʛʽʥʽש ʙʽʨʝʛʝʡʣʽʛʽ ʦʥʳײץ שʨʘʤʳʥʜʘ 

ʘʣʣʦʭʪʦʥʜʳ ʜʘ, ʘʚʪʦʭʪʦʥʜʳ ʜʘ ʬʘʫʥʘʥʳש ʩʦʥʜʘʡ-ʘץ ʤʘץʩʘʪʪʳ ʞᴅʥʝ ʢʝʟʜʝʡʩʦץ 

ʠʥʪʨʦʜʫʢʮʠʷʣʘʨʜʳש ʙʦʣʫʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂʘʩʧʠʡ ʪʝשʽʟʽʥʜʝ ʙʘʣʳץʪʘʨ, 

 ʦʨʝʢʪʽʣʝʨ ʘʨʘʩʳʥʜʘץʪװʩʪʘʨ ʤʝʥ ʩײץ ,ʘʣʘʫʰʳʣʘʨסʦʩʤʝʢʝʥʜʽʣʝʨ, ʙʘʫʳʨʳʤʝʥ ʞʦʨץ

ʢʝש ʪʘʨʘʣסʘʥ ʘʨʘʢʠʜʪʽ ʥʝʤʘʪʦʜʪʘʨ ʩʠʷץʪʳ ʧʘʨʘʟʠʪʪʝʨ ʤʝʢʝʥʜʝʡʜʽ. ʆʣʘʨ 

ʘʜʘʤʜʘʨסʘ, ʞʘʙʘʡʳ ʪʘʙʠסʘʪץʘ ʞᴅʥʝ װʡ ʞʘʥʫʘʨʣʘʨʳʥʘ ʳץʪʠʤʘʣ ץʘʫʽʧ ʪᴇʥʜʽʨʝʜʽ. 

ʉʦʥʜʳץʪʘʥ ʂʘʩʧʠʡ ʪʝשʽʟʽ ʪʝʢ פʘʟʘץʩʪʘʥ װʰʽʥ סʘʥʘ ʝʤʝʩ, ʦʣʘʨ ʞʝʪʢʽʟʽʣʝʪʽʥ 

ʢᴇʧʪʝʛʝʥ ʙʘʩץʘ ʝʣʜʝʨ װʰʽʥ ʜʝ ʙʘʣʳץ ʧʝʥ ʪʝשʽʟ ᴇʥʽʤʜʝʨʽʥʽש ʢᴇʟʽ ʨʝʪʽʥʜʝ ʤʘשʳʟʜʳ 

ʨᴇʣ ʘʪץʘʨʘʜʳ [162]. 

ʊʽʨʽ ʘʥʠʟʘʢʠʜ ʣʠʯʠʥʢʘʣʘʨʳ ʙʘʨ ʙʘʣʳץʪʘʨ ʤʝʥ ʪʝשʽʟ ᴇʥʽʤʜʝʨʽ ʘʜʘʤ ʤʝʥ 

ʞʘʥʫʘʨʣʘʨʜʳש ʜʝʥʩʘʫʣʳסʳʥʘ װʣʢʝʥ ץʘʫʽʧ ʪᴇʥʜʽʨʫʽ ʤװʤʢʽʥ. ɻʦʣʣʘʥʜʠʷʜʘ 1960 

ʞʳʣʜʘʨʜʳש ʙʘʩʳʥʜʘ ʘʣסʘʰ ʨʝʪ ʙʽʨʥʝʰʝ ᴇʣʽʤʤʝʥ ʙʽʨʛʝ ʞװʨʝʪʽʥ ʵʦʟʠʥʦʬʠʣʴʜʽ 

ʽʰʝʢ ʬʣʝʛʤʦʥʘʩʳ ʙʘʨ ʘʫʳʨ ʘʫʨʫ ʪʘʙʳʣʜʳ. ɹײʣ ʞʘסʜʘʡ ʘʥʠʟʘʢʠʜʦʟ ʜʝʧ ʘʪʘʣʜʳ 

[163]. ʇʘʪʦʛʝʥʜʝʨ ɸʪʣʘʥʪʠʢʘʣʳץ ʤʘʡʰʘʙʘץʪʘʥ ʪʘʙʳʣסʘʥ Anisakidae 

ʪץײʳʤʜʘʩʳʥʳש ʛʝʣʴʤʠʥʪʪʝʨʽ ʙʦʣʳʧ ʰʳץʪʳ. ᴄʣʝʤ ʙʦʡʳʥʰʘ 1200-ʜʝʥ ʘʩʪʘʤ 

ʞʘסʜʘʡ ʪʽʨʢʝʣʜʽ ʘʨʘʢʠʜʪʝʨʜʽש ʪʘʨʘʣʫʳ ʉʢʘʥʜʠʥʘʚʠʷ, ɻʦʣʣʘʥʜʠʷ, ɾʘʧʦʥʠʷ, 

ʌʨʘʥʮʠʷ, ɸʥʛʣʠʷ, ɻʝʨʤʘʥʠʷ, ʖʛʦʩʣʘʚʠʷ, ɸפʐ, ʏʠʣʠ, ʊʘʡʚʘʥʴ, ʂʦʨʝʷ, ɸʚʩʪʨʠʷ 
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ʞᴅʥʝ ɻʘʚʘʡʠ ʩʠʷץʪʳ ʪʝשʽʟʛʝ ץʘʪʳʩʪʳ ʝʣʜʝʨʜʝ ʪʘʙʳʣʜʳ [164]. ʆʨʘʣ ᴇʟʝʥʽʥʽש 

ʛʠʜʨʦʣʦʛʠʷʩʳ, ʛʠʜʨʦʙʠʦʣʦʛʠʷʩʳ ʞᴅʥʝ ʠʭʪʠʦʬʘʫʥʘʩʳ ʩʘʣʘʩʳʥʜʘסʳ ʟʝʨʪʪʝʫʣʝʨ 

ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʪʘʣʜʘʥסʘʥ 18 ʙʘʣʳץ ʪװʨʽʥʽ6 ש-ʩʳ ʘʥʠʟʘʢʠʜ ʣʠʯʠʥʢʘʣʘʨʳʥ 

ʞץײʪʳʨסʘʥʳʥ ʢᴇʨʩʝʪʪʽ. ɿʝʨʪʪʝʫ ʘʷʩʳʥʜʘ ʠʥʚʘʟʠʷ ץʦʟʜʳʨסʳʰʳʥ ʘʥʳץʪʘʫ 

ʞװʨʛʽʟʽʣʜʽ, ʩʦʥʳʤʝʥ ץʘʪʘʨ III ʩʘʪʳʜʘסʳ ʜʝʨʥᴅʩʽʣʜʝʨʜʽש ʜʝʥʝ ײץʨʳʣʳʤʳʥʳש 

ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ ʩʠʧʘʪʪʘʤʘʩʳ ʙʝʨʽʣʜʽ [165]. ɻʝʣʴʤʠʥʪʪʝʨ ʪײʱʳ, ʞᴅʥʝ ʪײʟʜʳ ʩʫ 

 ʽʟשʪʘʨʜʘ ʪʽʨʰʽʣʽʢ ʝʪʝʪʽʥ ʧʘʨʘʟʠʪʪʝʨ. ʊʝץʦʡʤʘʣʘʨʳʥʜʘ ʢʝʟʜʝʩʝʪʽʥ ʙʘʣʳץ

ʩװʪץʦʨʝʢʪʽʣʝʨʽ ʛʝʣʴʤʠʥʪ ʞײʤʳʨʪץʘʣʘʨʳʥ ʩʫסʘ ʰʳסʘʨʘʜʳ. ɾײʤʳʨʪץʘʣʘʨ ʰʘʷʥ 

ʪᴅʨʽʟʜʽʣʝʨʜʽש ʘʫʳʟ ץʫʳʩʳʥʘ ʝʥʽʧ, ʦʣʘʨ ʧʽʩʽʧ, ʠʥʚʘʟʠʚʪʽ ʙʦʣʘʜʳ. ʉʦʜʘʥ ʢʝʡʽʥ ʙײʣ 

ʰʘʷʥ ʪᴅʨʽʟʜʽʣʝʨ ʙʘʣʳץʪʘʨʜʳש ʘʩץʘʟʘʥ-ʽʰʝʢ ʞʦʣʳʥʘ ʪװʩʝʜʽ, ʦʣʘʨ ʦʩʳ 

 ʳ ʣʠʯʠʥʢʘʣʘʨסʟʘʩʳʥʜʘסʳʟʤʝʪ ʝʪʝʜʽ. ɸʜʘʤ ʘץ ʠʝʩʽ ʨʝʪʽʥʜʝ ץʘʨʘʣʳ שʨʪʪʘʨʜʳײץ

ʞʳʥʳʩʪʳץ ʞʝʪʽʣʫ ʢʝʟʝשʽʥʝ ʞʝʪʧʝʡʜʽ, ʙʽʨʘץ ʵʦʟʠʥʦʬʠʣʴʜʽ ʛʨʘʥʫʣʝʤʘʣʘʨʜʳש 

ʧʘʡʜʘ ʙʦʣʫʳʥʘ ʩʝʙʝʧ ʙʦʣʘʪʳʥ ʙʘʨʣʳץ ʤװʰʝʣʝʨʛʝ ʝʥʝ ʘʣʘʜʳ [166]. 

ʂʘʩʧʠʡ ʪʝשʽʟʽʥʜʝ ʙʘʣʳץʪʳ40 ש ʪװʨʽ ʛʝʣʴʤʠʥʪʪʝʨʤʝʥ, ɸץ ʪʝשʽʟʜʝ-45, ɹʘʨʝʥʮ 

ʪʝשʽʟʽʥʜʝ-28, פʠʳʨ ʐʳסʳʩʪʘ-153 ʢʝʟʜʝʩʝʜʽ. ʀʥʬʝʢʮʠʷ ʜʝשʛʝʡʽ ᴇʪʝ ʞʦסʘʨʳ ʞᴅʥʝ 

ʙʽʨ ʙʘʣʳץʪʘ 1500 ʜʝʨʥᴅʩʽʣʛʝ ʜʝʡʽʥ ʞʝʪʫʽ ʤװʤʢʽʥ. ʃʠʯʠʥʢʘ ʘʜʘʤʥʳש ʘʩ ץʦʨʳʪʫ 

ʞʦʣʳʥʘ ʪװʩʢʝʥʜʝ, ʦʣ ʘʩץʘʟʘʥʥʳש ʰʳʨʳʰʪʳ ץʘʙʳסʳʥʘ ʝʥʝʜʽ, ʙײʣ ʠʤʤʫʥʜʳץ 

 .ʤʢʽʥ [167]װʜʘʤʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʵʧʠʛʘʩʪʨʠʡ ʘʫʨʫʳʥ ʪʫʜʳʨʫʳ ʤ שʘʙʳʥʫʜʳץ

ɸʥʠʟʘʢʠʜ ʣʠʯʠʥʢʘʣʘʨʳʥʳש ʵʢʩʢʨʝʮʠʷʩʳ ʤʝʥ ʩʝʢʨʝʮʠʷʩʳʥʳש ᴇʥʽʤʜʝʨʽ ץʘʥ 

ʘʡʥʘʣʳʤʳʥʳש ʞʦסʘʨʳʣʘʫʳʥʘ, ʽʨʽשʜʽ ʬʦʢʫʩ ʧʘʡʜʘ ʙʦʣסʘʥסʘ ʜʝʡʽʥ ʪʽʥʜʝʨʜʽש 

ʢᴇʙʝʶʽʥʝ, ʣʠʯʠʥʢʘ ʝʥʝʪʽʥ ʞʝʨʜʝ ʘʙʩʮʝʩʩ ʧʝʥ ʠʥʬʠʣʴʪʨʘʪʪʳש ʧʘʡʜʘ ʙʦʣʫʳʥʘ 

ᴅʢʝʣʫʽ ʤװʤʢʽʥ. ɸʥʠʟʘʢʠʜ ʣʠʯʠʥʢʘʣʘʨʳ ʞײʪץʳʥʰʘץ, ʘʩץʘʟʘʥ, ʽʰʝʢ, ײʡץʳ ʙʝʟʽ, ʽʰ, 

ʤʘʡ ʞᴅʥʝ ʣʠʤʬʘ ʪװʡʽʥʜʝʨʽ ʩʠʷץʪʳ ᴅʨʪװʨʣʽ ʦʨʛʘʥʜʘʨ ʤʝʥ ʪʽʥʜʝʨʜʝ ʙʦʣʫʳ ʤװʤʢʽʥ 

[168]. ɯʰʝʢʪʽש ʘʥʠʟʘʢʠʜʦʟʳ ʞװʨʝʢ ʘʡʥʫ, ײץʩʫ, ʜʠʘʨʝʷ ʩʠʷץʪʳ ʙʝʣʛʽʣʝʨʤʝʥ 

ʢᴇʨʽʥʝʜʽ, ʘʣ ץʘʥʜʘ ʣʝʡʢʦʮʠʪʪʝʨ ʜʝשʛʝʡʽʥʽש ʞʦסʘʨʳʣʘʫʳ ʙʘʡץʘʣʘʜʳ, ʙʽʨʘץ 

ʵʦʟʠʥʦʬʠʣʠʷ ʞʦ[169] ץ. ʇʝʨʠʪʦʥʠʡʜʽץ שʘʙʳʥʫʳ ʞʠʽ ʢʝʟʜʝʩʝʜʽ. ʆʧʝʨʘʮʠʷ 

ʢʝʟʽʥʜʝ ʙʽʨ ʩʪʘʢʘʥסʘ ʜʝʡʽʥʛʽ ʵʢʩʩʫʜʘʪʳ ʙʘʨ ʬʣʝʛʤʦʥ ʞʠʽ ʘʥʳץʪʘʣʘʜʳ, ʦʥʜʘ ʢʝʡʜʝ 

ʣʠʯʠʥʢʘʥʳ ʘʥʳץʪʘʫסʘ ʙʦʣʘʜʳ [170]. 

ɸʥʠʟʘʢʠʜʦʟ ʜʠʘʛʥʦʟʳ ʤʘʡʰʘʙʘץ, ʘץʩʠʣʘ, ʪʨʝʩʢʘ, ʢʝʪʘ, ץʳʟסʳʣʪ ʩʠʷץʪʳ 

ʰʠʢʽ ʪʝשʽʟ ʙʘʣʳץʪʘʨʳʥ ʪײʪʳʥʫ ʪʫʨʘʣʳ ʘץʧʘʨʘʪץʘ, ʩʦʥʜʘʡ-ʘץ ʢʣʠʥʠʢʘʣʳץ 

ʢᴇʨʽʥʽʩʪʽש ʪᴅʥ ʙʝʣʛʽʣʝʨʽʥʝ ʞᴅʥʝ ʙʠʦʧʩʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʳ ʤʦʨʬʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫ 

ʥᴅʪʠʞʝʣʝʨʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ. ʂʝʡʜʝ ʜʝʨʥᴅʩʽʣʜʝʨ ʥʘʫץʘʩʪʳײץ שʩʫʳʥʜʘ ʥʝʤʝʩʝ 

ʥᴅʞʽʩʽʥʜʝ ʙʦʣʫʳ ʤװʤʢʽʥ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʘʥʠʟʘʢʠʜ ʣʠʯʠʥʢʘʣʘʨʳʥ 

ʤʦʨʬʦʣʦʛʠʷʣʳץ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʢʨʠʪʝʨʠʡʣʝʨʽ ʙʘʨ [171]. 

 ɸʥʠʟʘʢʠʜʦʟ ʜʠʘʛʥʦʟʳ ʛʝʣʴʤʠʥʪ ʣʠʯʠʥʢʘʣʘʨʳʥ ʜʘ, ʧʘʡʜʘ ʙʦʣסʘʥ 

ʛʨʘʥʫʣʝʤʘʣʘʨʜʳ ʜʘ ʘʥʳץʪʘʫסʘ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʟʝʨʪʭʘʥʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽ (ץʘʥ 

ʘʥʘʣʠʟʽ) ʞᴅʥʝ ʵʥʜʦʩʢʦʧʠʷʥʳ (ʘʩץʘʟʘʥ ʤʝʥ ʽʰʝʢʪʽ ʪʝʢʩʝʨʫ) ץʘʤʪʠʜʳ. 

ʈʝʥʪʛʝʥʦʣʦʛʠʷʣʳץ ʪʝʢʩʝʨʫ ʦʨʛʘʥʠʟʤʜʝ ʧʘʡʜʘ ʙʦʣסʘʥ ʧʘʨʘʟʠʪʪʝʨʜʽ ʘʥʳץʪʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʩʳ ʤʘץʩʘʪʪʘ ʘʨʥʘʡʳ ʘʥʪʠʛʝʥʜʽ (ʈʕʄɸ) ץʦʣʜʘʥʘʪʳʥ 

ʩʝʨʦʣʦʛʠʷʣʳץ ʨʝʘʢʮʠʷʣʘʨ ʜʘ ץʦʣʜʘʥʳʣʘʜʳ. ʊʝʨʘʧʝʚʪʽʢ ʝʤʜʝʫ ᴅʜʽʩʪʝʨʽʥʝ 

ʘʥʪʠʛʝʣʴʤʠʥʪʠʢʘʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ץʘʙʳʣʜʘʫ ʞʘʪʘʜʳ ʞᴅʥʝ ʘʫʳʨ ʞʘסʜʘʡʣʘʨʜʘ 

ʛʘʩʪʨʦʩʢʦʧʧʝʥ ʛʝʣʴʤʠʥʪ ʣʠʯʠʥʢʘʣʘʨʳʥ ʞʦʶ ץʘʞʝʪ ʙʦʣʫʳ ʤװʤʢʽʥ [172]. 

ʇʘʨʘʟʠʪʪʝʨʜʽש ʣʠʯʠʥʢʘʣʘʨʳʥ ʞץײʪʳʨʫʜʘʥ ᴇʟʽשʽʟʜʽ ʪʦʣʳץ ץʦʨסʘʫʜʳש 

ʞʘʣסʳʟ ʞʦʣʳ - ʰʠʢʽ ʙʘʣʳץʪʳ ʪײʪʳʥʫʜʳ ʪʦʣʳסʳʤʝʥ ʪʦץʪʘʪʫ. ɹʘʣʳץʪʳ 
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 ʘʥʥʘʥ ʢʝʡʽʥ ʢʝʤסʘʡʥʘץ ʫʳʨʳʧ ʧʽʩʽʨʫ ʢʝʨʝʢ ʥʝʤʝʩʝץ ʧʝʥ ʥʝʤʝʩʝ ʧʝʰʪʝץʧʘץʘץ

ʜʝʛʝʥʜʝ 10-15 ʤʠʥʫʪ ʧʽʩʽʨʫ ʢʝʨʝʢ. [173]. ɹʘʣʳץʪʳ -20ÁC-ʪʘʥ ʪᴇʤʝʥ 

ʪʝʤʧʝʨʘʪʫʨʘʜʘ 10-24 ʩʘסʘʪ ʙʦʡʳ ײʟʘץ ʫʘץʳʪ ʤײʟʜʘʪʫ ʧʘʨʘʟʠʪʪʝʨʜʽש 

ʣʠʯʠʥʢʘʣʘʨʳʥ ʞʦʶסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ɹײʣ ʪᴅʞʽʨʠʙʝʥʽ ʅʠʜʝʨʣʘʥʜʳʜʘ ʝʥʛʽʟʫ ʞʘשʘ 

ʞʘסʜʘʡʣʘʨʜʳש ʪʦʣʳסʳʤʝʥ ʞʦʡʳʣʫʳʥʘ ᴅʢʝʣʜʽ. ᴄʣʩʽʟ ʪײʟʜʘʥʫ ʢʝʟʽʥʜʝ 

ʧʘʨʘʟʠʪʪʝʨʜʽש ʣʠʯʠʥʢʘʣʘʨʳ ʪʝʢ 7-8 - ʰʽ ʢװʥʽ ᴇʣʝʜʽ, ʘʣ ʦʨʪʘʰʘ ʪײʟʜʘʥʫ ʢʝʟʽʥʜʝ 

ʦʣʘʨ 3-5-ʰʽ ʢװʥʽ ᴇʣʝʜʽ. ʂʦʥʩʝʨʚʽʣʝʫ, ʪײʟʜʘʫ ʞᴅʥʝ ʪʝʤʝʢʽ ʰʝʛʫ ʩʠʷץʪʳ ʙʘʣʳץʪʳ 

ᴇשʜʝʫʜʽש ᴇʥʝʨʢᴅʩʽʧʪʽʢ ᴅʜʽʩʪʝʨʽ ʧʘʨʘʟʠʪʪʝʨʜʽש ʣʠʯʠʥʢʘʣʘʨʳʥ ʪʦʣʳסʳʤʝʥ ʞʦʷʜʳ 

[174]. ʉʘʥʠʪʘʨʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʭʘʣʳץʪʳ ʦץʳʪʫ ʙʦʡʳʥʰʘ ʞײʤʳʩ ᴇʪʝ ʤʘשʳʟʜʳ, 

ʦʣ ʞץײʪʳʨʫ ᴅʜʽʩʪʝʨʽʤʝʥ ʞᴅʥʝ ʞʝʢʝ ʧʨʦʬʠʣʘʢʪʠʢʘʥʳש ʥʝʛʽʟʛʽ ʰʘʨʘʣʘʨʳʤʝʥ 

ʪʘʥʳʩʫʜʳ ץʘʤʪʠʜʳ. ɹʘʣʳץ ʘʫʣʘʫ ʞᴅʥʝ ʙʘʣʳץ ᴇשʜʝʫʤʝʥ ʘʡʥʘʣʳʩʘʪʳʥ 

ʢᴅʩʽʧʦʨʳʥʜʘʨʜʘ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥ ʩʘʥʠʪʘʨʣʳץ ʙʘץʳʣʘʫʜʳ ʢװʰʝʡʪʫ ץʘʞʝʪ [175-

180]. 

 

1.5 ɸʫʳʨ ʤʝʪʘʣ ʪײʟʜʘʨʳʥ ʜʝʪʦʢʩʠʢʘʮʠʷʣʘʫ ᴅʜʽʩʪʝʨʽ  

ɸʜʘʤ ʘסʟʘʩʳʥʘ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʘʨʪʳץ ʪװʩʫʽ ʜʝʥʩʘʫʣʳץץʘ ʟʠʷʥ ʪʠʛʽʟʝʪʽʥʽ 

ʙʝʣʛʽʣʽ. ɸʡʪʘ ʢʝʪʩʝʢ, "ʘʫʳʨ ʤʝʪʘʣʜʘʨ" ʪʝʨʤʠʥʽʥʽש ʪʦʢʩʠʢʘʣʳץ-ʛʠʛʠʝʥʘʣʳץ 

ʘʥʳץʪʘʤʘʩʳ ᴇʪʝ ʢʝש ʞᴅʥʝ ʤʳʰʴʷʢ, ʩʝʣʝʥ ʞᴅʥʝ ʣʠʪʠʡ ʩʠʷץʪʳ ʵʣʝʤʝʥʪʪʝʨʜʽ 

 ʘʩʳʥ, ʢʘʜʤʠʡ ʞᴅʥʝסʦʨץ ,ʢʝʡʙʽʨʝʫʣʝʨʽ, ʤʳʩʘʣʳ, ʩʳʥʘʧ שʘʤʪʠʜʳ. ʆʣʘʨʜʳץ

ʙʘʩץʘʣʘʨʳ ʜʝʥʝʜʝ ʞʠʥʘʣʫʳ ʤװʤʢʽʥ, ʙײʣ ʩʦʟʳʣʤʘʣʳ ʫʣʘʥʫסʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ-

ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨ [181]. 

ɸʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʘסʟʘסʘ ʫʳʪʪʳ ᴅʩʝʨʽ ʝʢʽ ʥʝʛʽʟʛʽ ʤʝʭʘʥʠʟʤ ʘʨץʳʣʳ ʞװʨʝʜʽ: 

1) ʘʤʠʥץʳʰץʳʣʜʘʨʳʤʝʥ, ʧʝʧʪʠʜʪʝʨʤʝʥ ʞᴅʥʝ ʘץʫʳʟʜʘʨʤʝʥ ʙʘʡʣʘʥʳʩʫʳ; 2) 

ʤʝʪʘʣʣ ʠʦʥʜʘʨʳʥʳש ʙʠʦʣʦʛʠʷʣʳץ ʢʝʰʝʥʜʝʨʜʝʥ, ʥʝʛʽʟʽʥʝʥ ʬʝʨʤʝʥʪʪʝʨʜʝʥ 

 ,ʫʳʟʜʘʨʤʝʥץʘʩʳʥ ʤʝʥ ʩʳʥʘʧ ʦʨʛʘʥʠʟʤʜʝ ʘסʦʨפ .ʘʪʳʩʫʳ [182]ץ

ʘʤʠʥץʳʰץʳʣʜʘʨʳʤʝʥ, ʬʦʩʬʘʪʪʘʨʤʝʥ ʞᴅʥʝ ʙʘʩץʘ ʟʘʪʪʘʨʤʝʥ ʪײʨʘץʪʳ 

 ʘʣʘʜʳ. ʆʩʳ ʘʫʳʨץ ʡʝʢʪʝʨʜʝװʦʨʛʘʥʜʘʨ ʤʝʥ ʩ ץʩʽʧ, ʧʘʨʝʥʭʠʤʘʣʳװʦʩʳʣʳʩʪʘʨ ʪץ

ʤʝʪʘʣʜʘʨסʘ ײʟʘץ ʫʘץʳʪ ᴅʩʝʨ ʝʪʢʝʥʜʝ, ʘʡʪʘʨʣʳץʪʘʡ ʤᴇʣʰʝʨʛʝ ʞʝʪʫʽ ʤװʤʢʽʥ. 

ʇʝʢʪʠʥʜʽʢ ʟʘʪʪʘʨʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳ ʜʝʥʝʜʝʥ ʰʳסʘʨʫ 

ᴅʜʽʩʪʝʨʽ ʙʘʨ [183]. 

 ʘʩʳʥסʦʨץ-ʪʠʽʤʜʽ ᴅʜʽʩʽ שʘʨʫʜʳסʟʘʜʘʥ ʰʳסʘʩʳʥʜʳ ʥʝʤʝʩʝ ʩʳʥʘʧʪʳ ʘסʦʨפ

 ʪʳץʰʽʥ ʫʥʠʪʠʦʣ ʩʠʷװ ʰʽʥ ʧʝʥʪʘʮʠʥ ʥʝʤʝʩʝ ʢʘʣʴʮʠʡ ʪʝʪʘʮʠʥʽ ʞᴅʥʝ ʩʳʥʘʧװ

ʢװʨʜʝʣʽ ʪװʟʛʽʰʪʝʨʜʽ ʢᴇʢʪʘʤʳʨ ʽʰʽʥʝ ʝʥʛʽʟʝʜʽ. ɹײʣ ʢʝʰʝʥʜʝʨ ʩʳʥʘʧ ʧʝʥ 

 ,ʨʛʝ ʘʡʥʘʣʜʳʨʘʜʳ. ɸʣʘʡʜʘװʘʞʝʪʪʽ ʝʨʠʪʽʥ ʪץ ʰʽʥװ ʘʨʫסʘʩʳʥʜʳ ʜʝʥʝʜʝʥ ʰʳסʦʨץ

ʙײʣ ᴅʜʽʩʪʽש ʢʝʤʰʽʣʽʢʪʝʨʽ ʜʝ ʙʘʨ: ʢʝʰʝʥʜʝʨʜʽ ʘʣסʘʰ ʝʥʛʽʟʛʝʥ ʢʝʟʜʝ ץʦʨסʘʩʳʥ ʤʝʥ 

ʩʳʥʘʧʪʳש ʝʜᴅʫʽʨ ʤᴇʣʰʝʨʽ ʘסʟʘʜʘʥ ʰʳסʘʨʳʣʘʜʳ, ʙʽʨʘץ ʢʝʡʽʥʛʽ ʝʥʛʽʟʫʣʝʨʜʝ 

ʰʳסʘʨʳʣסʘʥ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʤᴇʣʰʝʨʽ ʘʟʘʷʜʳ [184]. 

 ʂʝʰʝʥʜʽʢ ʪװʟʛʽʰʪʝʨʜʽ ʝʥʛʽʟʫ ʩʘʥʳʥʳש ʘʨʪʫʳʤʝʥ ʙװʡʨʝʢʪʽש ʘʩץʳʥʫʳ, 

ʞװʨʝʢ ʨʠʪʤʳʥ ʙײʟʳʣʫʳ, ʘʣʣʝʨʛʠʷʣʳץ ʨʝʘʢʮʠʷʣʘʨ ʞᴅʥʝ ʙʘʩץʘʣʘʨʳ ʩʠʷץʪʳ 

ᴅʩʝʨʣʝʨʜʽש ʧʘʡʜʘ ʙʦʣʫ ץʘʫʧʽ ʘʨʪʘʜʳ. ɹײʣ ᴅʜʽʩ ʜʝʧʦʥʳש ʙʝʨʽʢʪʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

ʪᴇʤʝʥ ʢʦʥʮʝʥʪʨʘʮʠʷʜʘסʳ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʘʜʘʤ ʘסʟʘʩʳʥʘ ײʟʘץ ʫʘץʳʪ ᴅʩʝʨ ʝʪʫʽ 

ʞʘסʜʘʡʳʥʜʘ ʞʝʪʢʽʣʽʢʩʽʟ ʪʠʽʤʜʽ ʝʢʝʥʜʽʛʽ ʜᴅʣʝʣʜʝʥʜʽ [185]. ɹײʣ ʢᴅʩʽʧʪʽʢ 

ʘʫʨʫʣʘʨʜʳ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫʜʳ ץʠʳʥʜʘʪʘʜʳ, ᴇʡʪʢʝʥʽ ʩʦʟʳʣʤʘʣʳ ʠʥʪʦʢʩʠʢʘʮʠʷ 

ʤʝʥ ʢᴅʩʽʧ ʘʨʘʩʳʥʜʘ ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʫ װʰʽʥ ʪᴅʥ ʢʣʠʥʠʢʘʣʳץ ʙʝʣʛʽʣʝʨʜʝʥ ʙʘʩץʘ, 
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ʪᴅʫʣʽʢʪʽʢ ʟᴅʨʜʝʛʽ ץʦʨסʘʩʳʥ ʤʝʥ ʩʳʥʘʧ ʜʝשʛʝʡʽ ʙʝʣʛʽʣʝʥʛʝʥ ʢʨʠʪʝʨʠʡʣʝʨʛʝ ʩᴅʡʢʝʩ 

ʢʝʣʫʽ ʢʝʨʝʢ - ʩᴅʡʢʝʩʽʥʰʝ 0,19 ʤʢ/ʣ ʞᴅʥʝ 0,1 ʤʢʄ/ʣ. פʦʣʜʘʥʳʩʪʘסʳ ᴅʜʽʩʪʝʨ 

 ʦʣ ʞʝʪʢʽʟʫʛʝץ ʘ ʩʠʨʝʢסʥʜʘʡ ʢʦʥʮʝʥʪʨʘʮʠʷײʜʘʡʳʥʜʘ ʤסʘʟʽʨʛʽ ʠʥʪʦʢʩʠʢʘʮʠʷ ʞʘץ

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [186]. 

 ʪʳ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳ ʘʜʘʤץʘʩʳʥ ʩʠʷסʦʨץ ʙʽʨʽ-ʩʳʥʘʧ ʧʝʥ שʠʳʥ ʤʽʥʜʝʪʪʝʨʜʽפ

ʘסʟʘʩʳʥʘʥ ʰʳסʘʨʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ, ᴅʩʽʨʝʩʝ ʦʣʘʨʜʳש ʪᴇʤʝʥ 

ʢʦʥʮʝʥʪʨʘʮʠʷʜʘ ײʟʘץ ʫʘץʳʪ ᴅʩʝʨ ʝʪʫʽ ʞʘסʜʘʡʳ. ɹײʣ ʤᴅʩʝʣʝʥʽ ʰʝʰʫ װʰʽʥ 

ʧʘʮʠʝʥʪʪʝʨʛʝ ʘʰ ײʩʪʘʫ, ʢᴇʧ ʩʫ ʽʰʫ ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ ʙʝʣʩʝʥʜʽʣʽʢʪʽ ץʘʤʪʠʪʳʥ 

ʝʤʜʝʫ ʢʫʨʩʳ ʞװʨʛʽʟʽʣʝʜʽ [187]. ʂʫʨʩʪʳש ʩʦסשʳ ʢװʥʽ ʢʝʰʝʥʜʽ ʧʨʝʧʘʨʘʪʪʘʨ 

ʝʥʛʽʟʽʣʝʜʽ. ɸסʟʘʜʘʥ ץʦʨסʘʩʳʥ ʤʝʥ ʩʳʥʘʧʪʳש ʪʘʙʠסʠ ʰʳסʘʨʳʣʫʳ ʤʝʪʘʙʦʣʠʟʤ 

ʧʨʦʮʝʩʪʝʨʽʥʽש ʞʳʣʜʘʤʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ʆʩʳ ʫʣʳ ʟʘʪʪʘʨʜʳײ שʟʘץ ʫʘץʳʪ ᴅʩʝʨ 

ʝʪʫʽʤʝʥ ʦʣʘʨʜʳש ʝʜᴅʫʽʨ ʙᴇʣʽʛʽ ץʠʳʥ ʝʨʠʪʽʥ ץʦʩʳʣʳʩʪʘʨ ʪװʟʝʜʽ ʞᴅʥʝ 

ʧʘʨʝʥʭʠʤʘʣʳץ ʦʨʛʘʥʜʘʨʜʘסʳ ʜʝʧʦʜʘ ʞʠʥʘץʪʘʣʘʜʳ, ʦʣʘʨʜʳײץ שʨʳʣʳʤʳʥʘ 

ʪʝʨʝשʽʨʝʢ ʝʥʝʜʽ [188]. 

ʍʠʤʠʷʣʳץ ʪײʨסʳʜʘʥ ʩʠʧʘʪʪʘʣʘʪʳʥ ʘʫʳʨ ʤʝʪʘʣʜʘʨ ʤʝʥ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽ 

ʙʝʡʪʘʨʘʧʪʘʥʜʳʨʫʜʳש ʞᴅʥʝ ʘסʟʘʜʘʥ ʰʳסʘʨʫʜʳװ שʰ ʥʝʛʽʟʛʽ ᴅʜʽʩʽ ʙʘʨ: 1) ʪײʥʜʳʨʫ, 

2) ʢʦʤʧʣʝʢʩʪʝʫ, 3) ʩʦʨʙʮʠʷ, ʩʦʥʳש ʽʰʽʥʜʝ ʠʦʥ ʘʣʤʘʩʫ ʤʝʭʘʥʠʟʤʽ ʞʘʪʘʜʳ [189]. 

ɹʽʨʽʥʰʽ ᴅʜʽʩʢʝ ʩᴅʡʢʝʩ, ʘʫʳʨ ʤʝʪʘʣʜʘʨ ʘʥʪʠʜʦʪʪʘʨ ʨʝʪʽʥʜʝ ʩʫʣʴʬʘʪ, ʪʠʦʩʫʣʴʬʘʪ 

ʥʝʤʝʩʝ ʥʘʪʨʠʡ ʩʫʣʴʬʠʜʽʥʽש ʝʨʽʪʽʥʜʽʣʝʨʽʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʝʨʽʤʝʡʪʽʥ ʩʫʣʴʬʘʪʪʘʨ 

ʤʝʥ ʩʫʣʴʬʠʜʪʝʨʛʝ ʘʡʥʘʣʘʜʳ. ɽʢʽʥʰʽ ᴅʜʽʩ-ʫʥʠʪʠʦʣ, ʮʠʩʪʝʠʥ, ʜʠʤʝʨʢʘʧʪʦʘʥʪ 

 ʨʜʝʣʽװʪʳ ʢץʘʣʘʨʳ ʩʠʷץʳʣʳ, ʧʝʥʠʮʠʣʣʘʤʠʥ, ʪʝʪʘʮʠʥ-ʢʘʣʴʮʠʡ ʞᴅʥʝ ʙʘʩץʳʰץ

ʪװʟʛʽʰʪʝʨʜʽ ץʦʣʜʘʥʫ, ʦʣʘʨ ʙʝʣʦʢʪʘʨ ʪʦʙʳʥʳש-SH-ʛʝ ץʘʨʘסʘʥʜʘ ʤʝʪʘʣʣ 

ʢʘʪʠʦʥʜʘʨʳʤʝʥ ʙʝʨʽʢ ʙʘʡʣʘʥʳʩ ʪװʟʝʜʽ. ɸʣʳʥסʘʥ ץʦʩʳʣʳʩʪʘʨ ʘʟ ʫʳʪʪʳ, ʩʫʜʘ 

ʦשʘʡ ʝʨʠʜʽ ʞᴅʥʝ ʜʝʥʝʜʝʥ ʥʝʩʝʧʧʝʥ ʰʳסʘʨʳʣʘʜʳ [190]. 

"ʄʝʪʘʣ ʫʣʘʨʳʤʝʥ" ʞʝʜʝʣ ʥʝʤʝʩʝ ʩʦʟʳʣʤʘʣʳ ʫʣʘʥʫ ʢʝʟʽʥʜʝ ʰסײʳʣ ʥʝʤʝʩʝ 

ʰסײʳʣ ʢᴇʤʝʢ ʢᴇʨʩʝʪʫ װʰʽʥ ʭʝʣʘʪʦʪʝʨʘʧʠʷ ʩʠʷץʪʳ ʢʝʰʝʥʜʽ ʪװʟʛʽʰʪʝʨʜʽ ץʦʣʜʘʥʘ 

ʦʪʳʨʳʧ, ʊײʥʜʳʨʫ ʞᴅʥʝ ʜʝʪʦʢʩʠʢʘʮʠʷ ᴅʜʽʩʽ ץʦʣʜʘʥʳʣʘʜʳ. ʊײʥʜʳʨʫ ʞᴅʥʝ 

ʢʦʤʧʣʝʢʩʪʝʫ ʢʝʟʽʥʜʝʛʽ ʤʝʪʘʣʣ ʠʦʥʜʘʨʳʥʳש ʙʘʡʣʘʥʳʩʫ ʧʨʦʮʝʩʪʝʨʽ ʘʜʩʦʨʙʮʠʷʜʘʥ 

ʘʡʳʨʤʘʰʳʣʳסʳ ʽʩ ʞװʟʽʥʜʝ ץʘʡʪʳʤʩʳʟ, ʙײʣ ʩᴅʡʢʝʩ ʪʝʧʝ-ʪʝשʜʽʢ 

ʢʦʥʩʪʘʥʪʘʣʘʨʳʤʝʥ ʥʝʤʝʩʝ ʪʘʨʘʣʫ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʤʝʥ ʨʘʩʪʘʣʘʜʳ [191]. 

 ʉʦʥʜʳץʪʘʥ ʘʜʩʦʨʙʮʠʷ ʘʨץʳʣʳ ʜʝʪʦʢʩʠʢʘʮʠʷ ʵʥʪʝʨʦʩʦʨʙʝʥʪʪʝʨʜʽ ʢʫʨʩʪʳץ 

 ʘʨʫ ᴅʜʽʩʽסʳʣʳ ʤʝʪʘʣʜʘʨ ʤʝʥ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽ ʙʽʨʪʽʥʜʝʧ ʰʳץʘʙʳʣʜʘʫ ʘʨץ

ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ (ʫʣʳ ʤʝʪʘʣʜʘʨʤʝʥ ʞʝʜʝʣ ʠʥʪʦʢʩʠʢʘʮʠʷ ʞʘסʜʘʡʳʥʜʘ 

ʙʝʣʩʝʥʜʽʨʽʣʛʝʥ ʢᴇʤʽʨʜʽװ שʣʢʝʥ ʜʦʟʘʩʳʥ ʙʽʨ ʨʝʪʪʽʢ ʝʥʛʽʟʫʜʽ ץʦʩʧʘסʘʥʜʘ). 

ʄʝʜʠʮʠʥʘʣʳץ ʪᴅʞʽʨʠʙʝʛʝ ʩᴅʡʢʝʩ, ʦʩʳ ʢʨʠʪʝʨʠʡʣʝʨʛʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʧʨʝʧʘʨʘʪ 

ʤʝʪʘʣʜʳ ʙʘʡʣʘʥʳʩʪʳʨʫ ʤʝʭʘʥʠʟʤʽʥʝ ץʘʨʘʤʘʩʪʘʥ "ʵʥʪʝʨʦʩʦʨʙʝʥʪ" ʜʝʧ ʘʪʘʣʘʜʳ 

[192]. ʊʘʙʠסʠ ʥʝʤʝʩʝ ʩʠʥʪʝʪʠʢʘʣʳץ ʰʳסʫ ʪʝʛʽ ʙʦʣʫʳ ʤװʤʢʽʥ ʫʣʳ ʤʝʪʘʣʜʘʨ ʤʝʥ 

ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽ ʰʳסʘʨʫ װʰʽʥ ᴅʨʪװʨʣʽ ʩʧʝʮʠʬʠʢʘʣʳץ ʝʤʝʩ ʞᴅʥʝ 

ʩʧʝʮʠʬʠʢʘʣʳץ ʵʥʪʝʨʦʩʦʨʙʝʥʪʪʝʨ ײʩʳʥʳʣסʘʥ. ʆʣʘʨ ʪᴇʨʪ ʥʝʛʽʟʛʽ ʪʦʧץʘ ʙᴇʣʽʥʝʜʽ: 

ʢᴇʤʽʨʪʝʢʪʽ ʩʦʨʙʝʥʪʪʝʨ (ʪʘʙʠסʠ ʞᴅʥʝ ʩʠʥʪʝʪʠʢʘʣʳץ ʰʳסʫ ʪʝʛʽ), ʪʘʙʠסʠ 

ʧʦʣʠʤʝʨʣʝʨ (ʧʦʣʠʩʘʭʘʨʠʜʪʝʨ ʞᴅʥʝ ʣʠʛʥʠʥ), ʘʣʶʤʠʥʠʡ ʩʠʣʠʢʘʪ ʞᴅʥʝ ʩʘʟ 

ʤʘʪʝʨʠʘʣʜʘʨʳ (ʤʳʩʘʣʳ, ʮʝʦʣʠʪʪʝʨ, ʩʘʧʦʥʠʪ) ʞᴅʥʝ ʘʨʘʣʘʩ ʧʨʝʧʘʨʘʪʪʘʨ 

 .ʦʣʜʘʥʘʜʳ [193]ץ (ʦʩʧʘʣʘʨ, ʢʦʤʧʦʟʠʪʪʝʨץ)
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ɹʝʣʩʝʥʜʽʨʽʣʛʝʥ ʢᴇʤʽʨ, ʩʦʥʜʘʡ-ʘץ ʩʘʟʜʳ ʤʠʥʝʨʘʣʜʘʨ ʤʝʥ ʮʝʦʣʠʪʪʝʨ ʝש ʢᴇʥʝ 

ʵʥʪʝʨʦʩʦʨʙʝʥʪʪʝʨʜʽש ʙʽʨʽ ʙʦʣʫʳ ʤװʤʢʽʥ. 20 סʘʩʳʨʜʘ ʆ.ʂʘʫʤʥʳש "ʙʝʣʩʝʥʜʽʨʽʣʛʝʥ 

ʢᴇʤʽʨ" ʢʽʪʘʙʳʥʜʘ ʘʡʪʳʣסʘʥʜʘʡ, ʙʝʣʩʝʥʜʽʨʽʣʛʝʥ ʢᴇʤʽʨ ᴅʨʪװʨʣʽ ʫʣʘʥʫ ʪװʨʣʝʨʽʥ, 

ʩʦʥʳש ʽʰʽʥʜʝ ʘʫʳʨ ʤʝʪʘʣʣ ʪײʟʜʘʨʳʤʝʥ ʫʣʘʥʫʜʳ ʝʤʜʝʫ װʰʽʥ ʩᴅʪʪʽ ץʦʣʜʘʥʳʣʜʳ. 

 ʳʪʪʘ ʙʝʣʩʝʥʜʽʨʽʣʛʝʥ ʢᴇʤʽʨ "ʙʝʣʩʝʥʜʽʨʽʣʛʝʥ ʢᴇʤʽʨ" (Carbo activatus)ץʘʟʽʨʛʽ ʫʘפ

ʜʝʧ ʘʪʘʣʘʪʳʥ ʙʘʨʣʳץ ʜʝʨʣʽʢ ʝʣʜʝʨʜʽש ʬʘʨʤʘʢʦʧʝʷʣʘʨʳʥʘ ʝʥʛʽʟʽʣʛʝʥ [194]. ʆʩʳ 

ʢᴇʤʽʨʣʝʨ ʥʝʛʽʟʽʥʜʝ "ʕʥʪʝʨʦʩʦʨʙʝʥʪ ʉʂʅ", "ʂʘʨʙʦʩʬʝʨʘ", "ɹʝʣʦʩʦʨʙ", 

"ʕʥʪʝʨʦʩʦʨʙ" ʞᴅʥʝ ʙʘʩץʘʣʘʨʳ ʩʠʷץʪʳ ʧʨʝʧʘʨʘʪʪʘʨ ʞʘʩʘʣʜʳ. ʊʝʨʘʧʝʚʪʽʢ ᴅʩʝʨʜʽ 

ʢװʰʝʡʪʫ װʰʽʥ ʩʠʥʪʝʪʠʢʘʣʳץ ʢᴇʤʽʨʜʽש ʪʦʪʳץץʘʥ ʩʦʨʪʪʘʨʳ ʞʠʽ ץʦʣʜʘʥʳʣʜʳ, ʙײʣ 

ʦʣʘʨʜʳש ʢʝʰʝʥʜʽ ʞᴅʥʝ ʠʦʥ ʘʣʤʘʩʫ ץʘʩʠʝʪʪʝʨʽʥ ʘʨʪʪʳʨʜʳ [195]. 

ɽʩʝʧʪʝʨʜʝ ʩʳʥʘʧ ᴇʥʜʽʨʽʩʽʥʜʝ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʞװʢʪʽ ᴅʡʝʣʜʝʨʜʽש ʜʝʥʝʩʽʥ 

ʜʝʤʝʨʢʫʨʠʟʘʮʠʷʣʘʫ װʰʽʥ (ʅʠʢʠʪʦʚʩʢ ʩʳʥʘʧ ʢʦʤʙʠʥʘʪʳ, ɼʦʥʝʮʢ ʦʙʣʳʩʳ), 

ʩʦʥʜʘʡ-ʘץ ʩʘʪʫʨʥʠʟʤ ʜʝʧ ʘʪʘʣʘʪʳʥ ʩʦʟʳʣʤʘʣʳ ץʦʨסʘʩʳʥʤʝʥ ʫʣʘʥסʘʥ 

ʥʘʫץʘʩʪʘʨʜʳ ʝʤʜʝʫ װʰʽʥ ʢᴇʤʽʨʪʝʢʪʽ ʵʥʪʝʨʦʩʦʨʙʝʥʪ ʉʂʅ ץʦʣʜʘʥʫ ʤװʤʢʽʥʜʽʛʽ 

ʢᴇʨʩʝʪʽʣʛʝʥ. ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʩʦʨʙʮʠʷʣʳץ ʪʝʨʘʧʠʷʥʳש ʝʢʽ ʘʧʪʘʣʳץ 

ʢʫʨʩʳʥʘʥ ʢʝʡʽʥ ʞװʢʪʽ ᴅʡʝʣʜʝʨʜʽץ שʘʥʳʥʜʘסʳ ʩʳʥʘʧ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 5-8 ʝʩʝ 

ʪᴇʤʝʥʜʝʜʽ. ʕʥʪʝʨʦʩʦʨʙʮʠʷʥʳ ץʦʣʜʘʥʫ ʞװʢʪʽʣʽʢ ʧʘʪʦʣʦʛʠʷʩʳʥʳש ʞʠʽʣʽʛʽʥ 2-2,5 

ʝʩʝ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [196]. ʉʦʟʳʣʤʘʣʳ ץʦʨסʘʩʳʥ ʠʥʪʦʢʩʠʢʘʮʠʷʩʳ ʙʘʨ 

ʝʤʜʝʣʫʰʽʣʝʨʜʝ SCN ʵʥʪʝʨʦʩʦʨʙʝʥʪʽʥ ʢʫʨʩʪʳץ ץʦʣʜʘʥʫʜʘʥ ʢʝʡʽʥ 

ʤʠʢʨʦʩʘʪʫʨʥʠʟʤʥʽש ʝʨʝʢʰʝ ʙʠʦʭʠʤʠʷʣʳץ ʤʘʨʢʝʨʣʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ 

 ʘʩʳʥ, ʢʦʧʨʦʧʦʨʬʠʨʠʥ ʞᴅʥʝ ʥʝʩʝʧʪʝʛʽ ŭ-ʘʤʠʥʦʣʝʚʫʣʠʥסʦʨץ ʳסʘʥʜʘץ

 ʳʟʳʣ ʞʘʩʫʰʘץ ʣײʘʣʘʜʳ [197]. ɹץʪʘʡ ʪᴇʤʝʥʜʝʫʽ ʙʘʡץʘʡʪʘʨʣʳ שʳʣʳʥʳץʳʰץ

ʜʝשʛʝʡʽʥ, ʩʦʥʜʘʡ-ʘץ ʵʣʝʢʪʨʦʣʠʪ ʙʘʣʘʥʩʳʥ, ʪʳʥʳʩ ʘʣʫ ʞᴅʥʝ ʞװʨʝʢ-ץʘʥʪʘʤʳʨ 

ʞװʡʝʩʽʥʽש ʬʫʥʢʮʠʦʥʘʣʜʳץ ʞʘסʜʘʡʳʥ ץʦʩʘ ʘʣסʘʥʜʘ, ץʘʥ ʢװʡʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ 

ʞʘץʩʘʨʪʘʜʳ [198]. ɹʝʣʩʝʥʜʽʨʽʣʛʝʥ ʢᴇʤʽʨʜʝʥ ʞʘʩʘʣסʘʥ ᴇʟʛʝʨʪʽʣʛʝʥ ʞᴅʥʝ ʘʨʘʣʘʩ 

ʩʦʨʙʝʥʪʪʝʨ ʢʘʜʤʠʡ, ʩʳʥʘʧ ʞᴅʥʝ ץʦʨסʘʩʳʥסʘ ײʟʘץ ᴅʩʝʨ ʝʪʝʪʽʥ ʥʘʫץʘʩʪʘʨʜʳ 

ʝʤʜʝʫʜʝ ʪʠʽʤʜʽ. ɸʫʳʨ ʤʝʪʘʣʜʘʨ ʤʝʥ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽ ʢʝʪʽʨʫ װʰʽʥ 

 ʳʣʳץʳʰץ ʦʣʜʘʥʳʣʘʪʳʥ ʙʠʦʧʦʣʠʤʝʨʣʝʨ ʘʨʘʩʳʥʜʘ ʧʝʢʪʠʥ, ʮʝʣʣʶʣʦʟʘ, ʘʣʴʛʠʥץ

ʞᴅʥʝ ʦʥʳש ʪײʟʜʘʨʳ, ʭʠʪʦʟʘʥ ʪʘʥʳʤʘʣ [199]. 

ʇʝʢʪʠʥ ʝʢʽ ʥʝʛʽʟʛʽ ʬʦʨʤʘʤʝʥ ײʩʳʥʳʣסʘʥ: ʽʰʽʥʘʨʘ ʤʝʪʠʣ ʩʧʠʨʪʽʤʝʥ 

ʵʬʠʨʣʝʥʛʝʥ D-ʛʘʣʘʢʪʫʨʦʥ ץʳʰץʳʣʳʥʳש (ʧʝʢʪʠʥ ץʳʰץʳʣʜʘʨʳ) ץʘʣʜʳץʪʘʨʳʥʘʥ 

ʪײʨʘʪʳʥ ʩʳʟʳץʪʳץ ʧʦʣʠʤʝʨʣʝʨ ʞᴅʥʝ D-ʛʘʣʘʢʪʫʨʦʥ ץʳʰץʳʣʳʥʳש, D-

ʛʘʣʘʢʪʦʟʘʥʳש, L-ʨʘʤʥʦʟʘʥʳש ʞᴅʥʝ L-ʘʨʘʙʠʥʦʟʘʥʳש (ʧʝʢʪʠʥ ץʳʰץʳʣʜʘʨʳ) 

ʪʽʟʙʝʢʪʝʨʽʥ ץʘʤʪʠʪʳʥ ʛʝʪʝʨʦʧʦʣʠʩʘʭʘʨʠʜʪʝʨ. ʊʘʨʘʩ ʐʝʚʯʝʥʢʦ ʘʪʳʥʜʘסʳ ʂʠʝʚ 

 ʳʣʳʤʜʘʨʳס ʄʝʜʠʮʠʥʘ ץʣʪʪʳױ ʞᴅʥʝ ʋʢʨʘʠʥʘ שʫʥʠʚʝʨʩʠʪʝʪʽʥʽ ץʣʪʪʳײ

ʘʢʘʜʝʤʠʷʩʳʥʳש ɽשʙʝʢ ʤʝʜʠʮʠʥʘʩʳ ʠʥʩʪʠʪʫʪʳʥʳש ʤʘʤʘʥʜʘʨʳ ʜʨʘʞʝ ʞᴅʥʝ 

ʪʘʙʣʝʪʢʘ ʪװʨʽʥʜʝ ʰʳסʘʨʳʣʘʪʳʥ ʞʝʤʽʩ-ʞʠʜʝʢ ʞᴅʥʝ ץʳʟʳʣʰʘ ʧʝʢʪʠʥʜʝʨʽʥʝ 

ʥʝʛʽʟʜʝʣʛʝʥ ʙʽʨץʘʪʘʨ ʢʝʰʝʥʜʽ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ʙʽʨʣʝʩʽʧ ᴅʟʽʨʣʝʜʽ. ɹײʣ ʧʨʝʧʘʨʘʪʪʘʨ 

ʜʝʥʩʘʫʣʳץץʘ ץʦʣʘʡʩʳʟ ʞʘסʜʘʡʣʘʨʜʘ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʞᴅʥʝ ʪײʨʘʪʳʥ ʘʜʘʤʜʘʨסʘ 

ʘʨʥʘʣסʘʥ [200]. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʘʣʜʳʥ-ʘʣʫ װʰʽʥ ʧʝʢʪʠʥʜʝʨʜʽ ץʦʣʜʘʥʫ ʙʦʡʳʥʰʘ ʥײʩץʘʫʣʳץ 

ʞʘʩʘʣʜʳ. ʇʨʝʧʘʨʘʪʪʘʨʜʳ ץʦʣʜʘʥʫ ʞװʢʪʽ ᴅʡʝʣʜʝʨʜʝ, ʞʘשʘ ʪʫסʘʥ ʥᴅʨʝʩʪʝʣʝʨʜʝ 

ʞᴅʥʝ ʙʘʣʘʣʘʨʜʘ ץʘʥʜʘסʳ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʜʝשʛʝʡʽʥ ʪʠʽʤʜʽ ʪᴇʤʝʥʜʝʪʝʜʽ, 

ʩʦʥʜʘʡ-ʘץ ʦʩʳ ʤʝʪʘʣʜʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʘʜʘʤʜʘʨʜʘ ץʦʨסʘʩʳʥ ʤʝʥ ʩʳʥʘʧ 
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ʤᴇʣʰʝʨʽʥ ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʪʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦʣʘʨ ʙʘʣʘʣʘʨ ʤʝʥ 

ʝʨʝʩʝʢʪʝʨʜʽש ʜʝʥʝʩʽʥʜʝ ʮʝʟʠʡ-137 ʤᴇʣʰʝʨʽʥ ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʪʝʜʽ [201]. 

ʄʝʪʘʣʜʘʨʜʳ21 ש ʢװʥ ʽʰʽʥʜʝ ʘסʟʘʜʘסʳ ײץʨʘʤʳʥ ʪװʟʝʪʫ װʰʽʥ ʧʝʢʪʠʥʜʽ ʜʨʘʞʝ 

 ʘʩʳʥסʦʨץ ʳסʘʥʜʘץ ʞʝʥʱʠʥ - 75-80% שʘʡʪʘ ʪʝʢʩʝʨʫ ᴅʡʝʣʜʝʨʜʽפ .ʦʣʜʘʥʳʣʜʳץ

ʜʝשʛʝʡʽ ʪᴇʤʝʥʜʝʛʝʥʽʥ, ʘʣ ʢʘʜʤʠʡ ʜʝשʛʝʡʽ 50-80% ʪᴇʤʝʥʜʝʛʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ɿᴅʨʜʝʛʽ 

ŭ-ʘʤʠʥʦʣʝʚʫʣʠʥ ץʳʰץʳʣʳʥʳש ʜʝשʛʝʡʽʥʽש ʪᴇʤʝʥʜʝʫʽ ʙʘʡץʘʣʜʳ, ץʘʥʜʘסʳ 

ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨʜʽש, ᴅʩʽʨʝʩʝ ʪʝʤʽʨʜʽש ʞʦסʘʨʳʣʘʫʳ, ʦʥʳש ʟᴅʨʜʝʛʽ ʜʝשʛʝʡʽʥʽש 

ʪᴇʤʝʥʜʝʫʽ. ɽʛʝʫײץʡʨʳץʪʘʨסʘ ʞװʨʛʽʟʽʣʛʝʥ ʪᴅʞʽʨʠʙʝʣʝʨ ץʳʟʳʣʰʘ ʧʝʢʪʠʥʽ ʤʝʥ 

 .ʩʳʥʘʧʧʝʥ ʤʘʩ ʙʦʣʫ ʪʠʽʤʜʽʣʽʛʽʥ ʨʘʩʪʘʜʳ שʨʘʤʳʥʜʘ ʧʝʢʪʠʥ ʙʘʨ ʜʨʘʞʝʥʽײץ

ʆʩʳʣʘʡʰʘ, ʧʝʢʪʠʥʦʧʨʦʬʠʣʘʢʪʠʢʘ ʫʣʳ ʤʝʪʘʣʜʘʨʜʳש ʰʳסʘʨʳʣʫʳʥ ʢװʰʝʡʪʝʜʽ, 

ʧʦʨʬʠʨʠʥ ʘʣʤʘʩʫʳʥ ʞʘץʩʘʨʪʘʜʳ ʞᴅʥʝ ʞװʢʪʽ ᴅʡʝʣʜʝʨʜʝ ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨʜʽש 

ʪʝʧʝ-ʪʝשʜʽʛʽʥ ʩʘץʪʘʡʜʳ [202]. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʘʫʳʨ ʤʝʪʘʣʜʘʨסʘ (ץʦʨסʘʩʳʥ, ʢʘʜʤʠʡ) ᴇʥʝʨʢᴅʩʽʧʪʽʢ 

ʦʨʪʘʥʳש ʟʠʷʥʜʳ ʬʘʢʪʦʨʣʘʨʳʥʘ ײʰʳʨʘסʘʥ ʢʝʟʜʝ ʞװʢʪʽ ᴅʡʝʣʜʝʨʜʝ ʦʪʪʝʛʽʥʽש 

ʙײʟʳʣʫʳʥʳש ʘʣʜʳʥ ʘʣʫ װʰʽʥ ʦʪʘʥʜʳץ "ʧʝʢʪʠʥ ʪʘʙʣʝʪʢʘʣʘʨʳʥ"ץʦʣʜʘʥסʘʥ ʞᴇʥ 

ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ. ʆʥʳײץ שʨʘʤʳʥʘ ץʳʟʳʣʰʘ ʤʝʥ ʘʩץʘʙʘץʪʳש ʧʝʢʪʠʥ ײʥʪʘסʳ, 

ʘʣʤʘ ʧʝʢʪʠʥʽ, ɓ-ʢʘʨʦʪʠʥ, ʣʠʤʦʥ ץʳʰץʳʣʳ ʞᴅʥʝ ץʘʥʪ ʢʽʨʝʜʽ. ʇʨʝʧʘʨʘʪʪʳ 

 ʨʘʤʳʥʜʘ 3 ʛײץ) ʥʽʥʝ 12 ʪʘʙʣʝʪʢʘʜʘʥװʩʳʥʳʣʘʪʳʥ ʩʭʝʤʘʩʳ: ʢײ שʦʣʜʘʥʫʜʳץ

ʧʝʢʪʠʥ ʙʘʨ), ʪʘʤʘץʪʘʥ ʢʝʡʽʥ, 3-4 ʜʦʟʘסʘ ʙʽʨʢʝʣʢʽ ʙᴇʣʽʥʽʧ, ʩײʡʳץʪʳץʧʝʥ ʽʰʽשʽʟ. 

ʊʘʙʠסʠ ʪʘʣʰʳץʪʳש ʥʝʛʽʟʛʽ ײץʨʘʤʜʘʩ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʮʝʣʣʶʣʦʟʘ 

ʝʨʽʤʝʡʪʽʥ ʜʠʝʪʘʣʳץ ʪʘʣʰʳץ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [203]. 

 ɸʩץʘʟʘʥ-ʽʰʝʢ ʞʦʣʜʘʨʳʥʳש ʞײʤʳʩʳʥʘ ʞʘʣʧʳ ʦש ᴅʩʝʨ ʝʪʫʜʝʥ ʙʘʩץʘ, 

ʜʠʝʪʘʣʳץ ʪʘʣʰʳץʪʘʨ ᴅʨʪװʨʣʽ ʵʢʦʣʦʛʠʷʣʳץ ʟʠʷʥʜʳ ʟʘʪʪʘʨʜʳ, ʩʦʥʳש ʽʰʽʥʜʝ ʘʫʳʨ 

ʤʝʪʘʣʜʘʨ ʤʝʥ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽ ʙʘʡʣʘʥʳʩʪʳʨʫסʘ ץʘʙʽʣʝʪʪʽ ʬʠʪʦʩʦʨʙʝʥʪʪʝʨ 

ʨʝʪʽʥʜʝ ᴅʨʝʢʝʪ ʝʪʝʜʽ ʜʝʧ ʩʘʥʘʣʘʜʳ. ʄʝʪʘʣʣ ʠʦʥʜʘʨʳʥ ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥ ʥʝʛʽʟʛʽ 

ʦʨʪʘʣʳץʪʘʨ-ʙʦʩ ʢʘʨʙʦʢʩʠʣ ʪʦʧʪʘʨʳʥʳש ʙʦʣʤʘʫʳʥʘ ץʘʨʘʤʘʩʪʘʥ, ʮʝʣʣʶʣʦʟʘ 

ʧʝʢʪʠʥ ʤʝʥ ʘʣʴʛʠʥ ץʳʰץʳʣʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʘʜʩʦʨʙʮʠʷʜʘ ʘʟ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʢᴇʨʩʝʪʪʽ [204]. 

ɸʣʴʛʠʥ ץʳʰץʳʣʳ-ʙײʣ ʝʢʽ ʤʦʥʦʤʝʨʜʝʥ ʪײʨʘʪʳʥ ʙʣʦʢ - ʩʦʧʦʣʠʤʝʨ-ʧʦʣʠʫʨʦʥ 

-ʪʘʨʳ, ɓ-d-ʤʘʥʫʨʦʥ ʞᴅʥʝ Ŭ-L-ʛʫʣʫʨʦʥ, ʦʣʘʨ 1,4ץʘʣʜʳץ שʳʣʜʘʨʳʥʳץʳʰץ

ʛʣʠʢʦʟʠʜʪʽʢ ʙʘʡʣʘʥʳʩ ʘʨץʳʣʳ ʩʳʟʳץʪʳץ ʪʽʟʙʝʢʪʝʨʛʝ ᴅʨʪװʨʣʽ ʧʨʦʧʦʨʮʠʷʣʘʨʜʘ 

  .ʦʩʳʣʘʜʳ [205]ץ

ʆʣ ץʦשʳʨ ʙʘʣʜʳʨʣʘʨʜʘʥ, ʩʦʥʳש ʽʰʽʥʜʝ "ʪʝשʽʟ ץʳʨʳץץʘʙʘʪʳ" ʜʝʧ ʘʪʘʣʘʪʳʥ 

ʞʘʧʦʥ ʙʘʣʜʳʨʣʘʨʳʥʘʥ ʘʣʳʥʘʜʳ. ɸʣʴʛʠʥʘʪʪʘʨ ʘʜʘʤ ʘסʟʘʩʳʥʜʘ ץʦʨʳʪʳʣʤʘʡʜʳ 

ʞᴅʥʝ ʽʰʝʢ ʘʨץʳʣʳ ʰʳסʘʨʳʣʘʜʳ. ʆʣʘʨʜʳש ʩʦʨʙʮʠʷ ץʘʙʽʣʝʪʽ ʧʦʣʠʫʨʦʥ 

 ʘʪʳʩʘʪʳʥ ʠʦʥ ʘʣʤʘʩʫ ʞᴅʥʝ ʢʦʤʧʣʝʢʩץ ʢʘʨʙʦʢʩʠʣ ʪʦʧʪʘʨʳ שʳʣʜʘʨʳʥʳץʳʰץ

ʪװʟʽʣʫ ʤʝʭʘʥʠʟʤʜʝʨʽ ʘʨץʳʣʳ ʘʫʳʨ ʤʝʪʘʣʣ ʠʦʥʜʘʨʳʥʳש ʙʘʡʣʘʥʳʩʫʳʥʘʥ ʢᴇʨʽʥʝʜʽ 

[206]. ɿʝʨʪʪʝʫ ץʦʨסʘʩʳʥ ʤʝʥ ʢʘʜʤʠʡ ʪײʟʜʘʨʳʥ ײʟʘץ ʫʘץʳʪ ʝʥʛʽʟʫ ʘʷʩʳʥʜʘ 

ʵʪʘʥʦʣʤʝʥ ʞʝʜʝʣ ʫʣʘʥסʘʥ ʞʘʥʫʘʨʣʘʨʜʘ "ɸʣʛʠʛʝʣʴ" ʵʥʪʝʨʦʩʦʨʙʝʥʪʽ (ʢʘʣʴʮʠʡ 

ʘʣʛʠʥʘʪʳ) ʤʝʥ ʢʘʨʥʠʪʠʥ ʭʣʦʨʠʜʽʥ ץʦʣʜʘʥʫ ʠʤʤʫʥʠʪʝʪʪʽש ʛʫʤʦʨʘʣʴʜʳץ 

ʙʫʳʥʳʥʳש ʙײʟʳʣʫʳʥʘ ʞʦʣ ʙʝʨʤʝʡʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. ɹײʣ ʘʡʥʘʣʳʤʜʘסʳ ʠʤʤʫʥʜʳץ 

ʢʝʰʝʥʜʝʨ ʤʝʥ ɸ, ʄ ʞᴅʥʝ G ʪʠʧʪʽ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʜʝʨʜʽש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ 

 .ʘʤʪʠʜʳ [207]ץ ʘ ʢʝʣʪʽʨʫʜʽץʘʣʳʧץ
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ʋʢʨʘʠʥʘʥʳש ʨʘʜʠʘʮʠʷʣʳץ ʤʝʜʠʮʠʥʘ סʳʣʳʤʠ ʦʨʪʘʣʳסʳ ʦʨʛʘʥʠʟʤʥʝʥ 

ʩʪʨʦʥʮʠʡ-90 ʞᴅʥʝ ʮʝʟʠʡ-137 ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽ ʘʫʳʨ ʤʝʪʘʣʜʘʨ ʤʝʥ ʢʝʪʽʨʫʛʝ 

ʢᴇʤʝʢʪʝʩʝʪʽʥ ʘʣʴʛʠʥ ץʳʰץʳʣʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ "ʕʣʘʤʠʥ" ʜʠʝʪʘʣʳץ ץʦʩʧʘʩʳʥ 

ʞʘʩʘʜʳ. ʂʝʡʙʽʨ ʤʝʪʘʣʜʘʨʜʳש ʬʝʨʨʦʮʠʘʥʠʜ ʥʘʥʦʢʣʘʩʪʝʨʣʝʨʽʤʝʥ 

ʤʦʜʠʬʠʢʘʮʠʷʣʘʥסʘʥ ʣʠʛʥʦʮʝʣʣʶʣʦʟʘ ʩʦʨʙʝʥʪʪʝʨʽʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʦʜʘʥ ʜʘ 

ʤʘשʳʟʜʳ ᴅʩʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʽʣʝʜʽ. ʉʦʨʙʝʥʪ ʦʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨ ʤʝʥ ʘʫʳʨ ʤʝʪʘʣʣ 

ʠʦʥʜʘʨʳʥ (ץʦʨסʘʩʳʥ, ʢʘʜʤʠʡ, ʤʳʩ) ʩʽשʽʨʫ ץʘʙʽʣʝʪʽʥ ʩʘץʪʘʡʜʳ [208]. ʆʩʳʣʘʡʰʘ, 

ʬʝʨʨʦʮʠʘʥʠʜʪʽ ʪʠʧʪʽ ʥʘʥʦ ץʦʩʧʘʣʘʨʳ ʙʘʨ ʣʠʛʥʦʮʝʣʣʶʣʦʟʘסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʞʦסʘʨʳ 

ʜʠʩʧʝʨʩʪʽ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʘʩץʘʟʘʥ-ʽʰʝʢ ʞʦʣʜʘʨʳ װʰʽʥ ʪʠʽʤʜʽ ʩʦʨʙʝʥʪʪʝʨ ʨʝʪʽʥʜʝ 

 ʡʣʝʩʽʤʜʽʣʽʢʢʝ ʠʝ ʞᴅʥʝ ʘʫʳʨװ ʘʨʳסʘ ʙʦʣʘʜʳ, ʦʣʘʨ ʦʨʛʘʥʠʟʤʤʝʥ ʞʦסʘʨʘʩʪʳʨʫץ

ʤʝʪʘʣʜʘʨ ʤʝʥ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽ ʦʨʛʘʥʠʟʤʥʝʥ ʙʽʨ ʫʘץʳʪʪʘ ʘʣʳʧ ʪʘʩʪʘʫʜʳש 

ʢװʨʜʝʣʽ ʤᴅʩʝʣʝʩʽʥ ʰʝʰʝ ʘʣʘʜʳ [209]. 

ʍʠʪʦʟʘʥ ï ʰʘʷʥ ʪᴅʨʽʟʜʽʣʝʨʜʽש, ʞᴅʥʜʽʢʪʝʨʜʽש ʞᴅʥʝ ʩʘשʳʨʘʫײץʣʘץʪʘʨʜʳש 

 .ʘʥ ʘʟʦʪʪʳ ʧʦʣʠʩʘʭʘʨʠʜסʠ ʭʠʪʠʥ ʧʦʣʠʤʝʨʽʥʝʥ ʘʣʳʥסʳʥʜʘ ʢʝʟʜʝʩʝʪʽʥ ʪʘʙʠסʘʙʳץ

ʍʠʪʦʟʘʥʥʳש ʭʠʤʠʷʣʳײץ ץʨʳʣʳʤʳ ɓ-(1-4)-2-ʘʤʠʥ-2-ʜʝʟʦʢʩʠ-d-

ʛʣʠʢʦʧʦʣʠʩʘʭʘʨʠʜ. ʍʠʪʦʟʘʥ ʤʦʣʝʢʫʣʘʩʳʥʜʘסʳ ʘʤʠʥ ʪʦʧʪʘʨʳ ʩʫʪʝʛʽ ʠʦʥʜʘʨʳʥ 

ʝʨʢʽʥ ʙʘʡʣʘʥʳʩʪʳʨʘ ʘʣʘʜʳ, ʙײʣ ʤʦʣʝʢʫʣʘסʘ ʦש ʟʘʨʷʜ ʙʝʨʝʜʽ [210]. 

ɽʢʽ ʘʧʪʘ ʙʦʡʳ ʜʝʥʝ ʩʘʣʤʘסʳʥʳ1 ש ʛ-ʥʘʥ 0,7 ʛ ʜʦʟʘʜʘ ʭʠʪʦʟʘʥ ץʘʙʳʣʜʘסʘʥ 

 ʘʨʫסʜʝʥʝʜʝʥ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳ ʰʳ שʨʛʽʟʽʣʛʝʥ ʪᴅʞʽʨʠʙʝ ʭʠʪʦʟʘʥʥʳװʘ ʞסʦʷʥʜʘʨץ

 ʳסʘʥʜʘץ ʳʜʘץʦʷʥʜʘʨʜʘ ʙʘʩʪʘʧץ ʘʥץʘʪʳʩץ ʘʙʽʣʝʪʽʥ ʢᴇʨʩʝʪʪʽ. ʕʢʩʧʝʨʠʤʝʥʪʢʝץ

 ʘʨʳ, ʤʳʩ ʧʝʥסʘʩʳʥ, ʥʠʢʝʣʴ, ʪʝʤʽʨ, ʢʦʙʘʣʴʪ ʞᴅʥʝ ʤʘʨʛʘʥʝʮ ʤᴇʣʰʝʨʽ ʞʦסʦʨץ

ʤʳʨʳʰ ʤᴇʣʰʝʨʽ ʪᴇʤʝʥ ʙʦʣʜʳ [211]. ʍʠʪʦʟʘʥʜʳ ץʦʣʜʘʥʫ ץʦʨסʘʩʳʥ ʜʝשʛʝʡʽʥʽש 

 ץʪʘʡ ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʜʽ, ʘʣ ʭʠʪʦʟʘʥ ʛʝʤʘʪʦʣʦʛʠʷʣʳץʘ ʘʡʪʘʨʣʳס - 64,4%

ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʞʘץʩʘʨʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ [212]. 

ᴄʜʝʙʠʝʪʪʝʨʜʽ ʪʘʣʜʘʫ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʵʥʪʝʨʦʩʦʨʙʮʠʷ ʦʨʛʘʥʠʟʤʥʝʥ ʫʣʳ 

ʤʝʪʘʣʜʘʨ ʤʝʥ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽ ʰסײʳʣ ץʘʞʝʪ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʞᴅʥʝ ʞʦʩʧʘʨʣʳ 

ʜʝʪʦʢʩʠʢʘʮʠʷ ʢʝʟʽʥʜʝ ʪʠʽʤʜʽ ʪװʨʜʝ ʞʦʷʜʳ. ʆʥʳש ʦʜʘʥ ᴅʨʽ ʜʘʤʫʳ ʞʘשʘ, ʝʨʝʢʰʝ 

ʵʥʪʝʨʦʩʦʨʙʝʥʪʪʝʨʜʽ ײץʨʫסʘ ʙʘסʳʪʪʘʣʘʪʳʥʳ ʘʥʳץ. ɸʫʳʨ ʤʝʪʘʣʜʘʨʜʳ ʢʝʪʽʨʫ װʰʽʥ 

ʙʠʦʩʦʨʙʝʥʪ ʨʝʪʽʥʜʝ ʢᴇʧʪʝʛʝʥ ʙʠʦʣʦʛʠʷʣʳץ ʪװʨʣʝʨ ʩʳʥʘʣʜʳ [213]. 

ɸʣʘʡʜʘ ʦʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽ ʥʝʤʝʩʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʦʨʳʥʜʳʣʳסʳ ʰʝʢʪʝʫʣʽ 

ʞᴅʥʝ ʙײʣ ʧʨʘʢʪʠʢʘʣʳץ ץʦʣʜʘʥʫʜʘ ʘʡʪʘʨʣʳץʪʘʡ ʧʨʦʛʨʝʩʢʝ ץʦʣ ʞʝʪʢʽʟʝ ʘʣʤʘʜʳ. 

ɹʦʣʘʰʘץʪʘ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳ ʘסʟʘʜʘʥ ʰʳסʘʨʫ ᴅʜʽʩʪʝʨʽʥ ʟʝʨʪʪʝʫ ʤʘשʳʟʜʳ ʙʘסʳʪ 

ʙʦʣʘʜʳ [214]. 

 

 

 

 

 

 

 

 



 

39 

 

2 ᴆɿɯʅɼɯʂ ɿɽʈʊʊɽʋʃɽʈ 

 

2.1 ɿʝʨʪʪʝʫ ʥʳʩʘʥʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ 

ɹפʆ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘסʳ ʙʘʣʳץʪʘʨʜʳש ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-ʩʘʥʠʪʘʨʠʷʣʳץ 

 ʳסʛʽʨ ʭʘʥ ʘʪʳʥʜʘשʤʳʩʳ ɾᴅײʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞס ʘʫʽʧʩʽʟʜʽʛʽʥ ʟʝʨʪʪʝʫ ʙʦʡʳʥʰʘץ

ɹפɸʊʋ ɺʝʪʝʨʠʥʘʨʠʷʣʳץ ʤʝʜʠʮʠʥʘ ʞᴅʥʝ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ ʠʥʩʪʠʪʫʪr ʥʳש 

ʙʘʟʘʩʳʥʜʘ, ʩr ʥʘʫ ʦʨʪʘʣʳסʳʥʜʘ ʞᴅʥʝ çʅʫʪʨʠʪʝʩʪè ɾʐʉ ʩʳʥʘʫ ʟʝʨʪʭʘʥʘʩʳʥʜʘ 

ʙʘʣʳץ ʝʪʽʥʽש ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʘʣʳʥʜʳ. 

 ʘʥסʘ ʘʨʥʘʣסʈ ɸʐʄ 2021-2023 ʞʳʣʜʘʨפ ʤʳʩʳײʳʣʳʤʠ ʟʝʨʪʪʝʫ ʞנ

BR10764944 "ʊʘסʘʤ ᴇʥʽʤʜʝʨʽ ץʘʫʽʧʩʽʟʜʽʛʽʥʽש ʤʦʥʠʪʦʨʠʥʛʽ ʞᴅʥʝ ʘʥʘʣʠʪʠʢʘʣʳץ 

ʙʘץʳʣʘʫ ᴅʜʽʩʪʝʨʽʥ ᴅʟʽʨʣʝʫ" סʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש "ʄʘʣ 

ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʜʝʨʽʥʽץ שʘʫʽʧʩʽʟʜʽʛʽʥ ʙʘץʳʣʘʫ װʰʽʥ ʪʝʩʪ-ʞװʡʝʣʝʨʜʽ ᴅʟʽʨʣʝʫ" 

ʤʽʥʜʝʪʽ ʙʦʡʳʥʰʘ, çɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘסʳ ʙʘʣʳץ ʞᴅʥʝ ʙʘʣʳץ 

ᴇʥʽʤʜʝʨʽʥʽש ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-ʩʘʥʠʪʘʨʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥʽש ʤʦʥʠʪʦʨʠʥʛʽè 

rס ʣʳʤʠ ʞʦʙʘʩʳ ʰʝשʙʝʨʽʥʜʝ ʦʨʳʥʜʘʣʜʳ. 

ʉʳʥʘʫ ʦʨʪʘʣʳסʳ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʘʢʢʨʝʜʠʪʪʝʫ ʞװʡʝʩʽʥʜʝ 

 ʘ ʩᴅʡʢʝʩʪʽʛʽʥʝסʡʝʩʽʥʜʝʛʽ ʪʘʣʘʧʪʘʨװʘʢʢʨʝʜʠʪʪʝʫ ʞ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʄɽʄʉʊ ISO 17025-2019 "ʉʳʥʘʫ ʞᴅʥʝ ʢʘʣʠʙʨʣʝʫ ʟʝʨʪʭʘʥʘʣʘʨʳʥʳײץ שʟʳʨʝʪʽʥʝ 

 ʳ E 0858סʳ 15 ʥʘʫʨʳʟʜʘסʦʡʳʣʘʪʳʥ ʞʘʣʧʳ ʪʘʣʘʧʪʘʨ" ˉ KZ T.09.2022 ʞʳʣץ

ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩʪʽʛʽʥʝ ʘʢʢʨʝʜʠʪʪʝʣʛʝʥ ʟʝʨʪʭʘʥʘ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ɸʥʪʠʙʠʦʪʠʢʪʝʨʜʽץ שʘʣʜʳץ ʤᴇʣʰʝʨʽʥʝ, ʘʫʳʨ ʤʝʪʘʣʜʘʨ ʤʝʥ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨ 

 ʂפʈ ɸʐʄ ɺɹפ ʪʘʨʜʳ ʟʝʨʪʪʝʫץʨʘʤʳʥʘ ʙʘʣʳײץ שʦʩʳʣʳʩʪʘʨʳʥʳץ

"ʈʝʩʧʫʙʣʠʢʘʣʳץ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʟʝʨʪʭʘʥʘ" ʐɾפ ʈʄʂ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ 

ʬʠʣʠʘʣʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ɹʠʦʣʦʛʠʷʣʳץ ʩʳʥʘʤʘʣʘʨ ʘʣʫ פʈ ɸʐʄ ɺɹפʂ ʆʨʘʣ 

 ʞʘʪʪʘʨײץ ʠʥʩʧʝʢʮʠʷʩʤrʝʥ ץʤʝʤʣʝʢʝʪʪʽʢ ʚʝʪʝʨʠʥʘʨʠʷʣʳ ץʪʳץʘʣʘʩʳ ʘʫʤʘץ

ʨᴅʩʽʤʜʝʣʜʽ. ʉʳʥʘʤʘʣʘʨʜʳ ʽʨʽʢʪʝʫ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʳש ʙʘʣʳץ-

ʰʘʨʫʘʰʳʣʳס rʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʙʘʣʳץ ʘʫʣʘʫסʘ ʨץײʩʘʪʪ rEgov ʭʘʣʳץץʘ ץʳʟʤʝʪ 

ʢᴇʨʩʝʪʫ ʧʦʨʪʘʣʳʥʘʥ ʘʣʳʥʜʳ, ʘʣ ʞʝʢʝ ʞʘʣʜʘʫʣʳ ʩʫ ʢᴇʟʜʝʨʽʥʝʥ 

 ʩʪʘʥץʘʟʘפ ʨʛʽʟʽʣʜʽ. ɿʝʨʪʪʝʫ ɹʘʪʳʩװʩʘʪ ʙʝʨʫʽʤʝʥ ʞץײʨ שʦʞʘʡʳʥʜʘʨʳʥʳץ

ʦʙʣʳʩʳʥʳש ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʘʫʣʘʥסʘʥ ʙʘʣʳץʪʘʨʜʳש, ʩʦʥʜʘʡ-ʘץ ʆʨʘʣ 

 ʨʛʽʟʫʰʽʣʝʨʽʥʝʥװʩʘʫʜʘ ʞ ץʢʪʝʣʝʨʽʥʜʝ ʞᴅʥʝ ʩʪʠʭʠʷʣʳװʩʘʫʜʘ ʥ שʘʣʘʩʳʥʳץ

ʘʣʳʥסʘʥ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʝ ʞװʨʛʽʟʽʣʜʽ. פʦʩʳʤʰʘ ʟʝʨʪʪʝʫʣʝʨʛʝ ʩʳʥʘʤʘ ɹפɸʊʋ 

ʙʘʣʳץ ᴇʩʽʨʫ ʦʨʪʘʣʳʣʳסʳʥʘʥ ʞᴅʥʝ ʞʝʢʝ ʙʘʣʳץ ᴇʩʽʨʝʪʽʥ çʃʠʚʢʠʥʦè ɾʐʉ  ʢᴅʩʽʧ 

ʦʨʥʥrʘʥ  ʘʣʳʥʜʳ. ɾʘʣʧʳ ɹפʆ ʙʦʡʳʥʰʘ 41 ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ 

ʞײʤʳʩʪʘʨʳ ʞװʨʛʽʟʽʣʜʽ.  

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʩʳʥʘʤʘ ʘʣʫ װʰʽʥ ʆʨʘʣ-ʂᴇʰʽʤ ʩʫ-ʩʫʘʨʫ ʞװʡʝʩʽ, ʆʨʘʣ 

ᴇʟʝʥʽʥʽש ʦש ʞʘסʘʣʘʫʳ ʞᴅʥʝ ɹפʆ-ʥʳש ʞʝʨʛʽʣʽʢʪʽ ʤʘשʳʟʳ ʙʘʨ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ 

ʪʘʣʜץʢʪʝʣʝʨʽ ʘʥʳװʳʣʘʫ ʥץʘʥ ʙʘסʘ ʘʨʥʘʣסʘʫʣʘʫ ץʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʙʘʣʳס  rʦʣʘʨ 

 ,ʘʡʪʳ, ʈʫʙʝʞʢʘ, ɽʤʙʫʣʘʪʦʚʢʘ, ɹʝʨʝʟʦʚʢʘ, ɸʱʳ, ɹʘʨʙʘʩʪʘʫ, ʐʝʞʽʥ-1סʘʣʜʳפ)

ʐʝʞʽʥ-2, ɼʝʨʢᴇʣ, ɸʥץʘʪʳ, ʐʽʜʝʨʪʽ, ʉʦʣʷʥʢʘ, ᴆʣʝʥʪʽ, ɹײʣʜʳʨʪʳ, פʘʣʜʳסʘʡʪʳ, 

ɾʘץʩʳʙʘʡ, ʐʳסשʳʨʣʘʫ, תʣʢʝʥ ᴆʟʝʥ, ʂʽʰʽ ᴇʟʝʥ, ɹʘסʳʨʣʘʡ, ʄײʨʘʪʩʘʡ ᴇʟʝʥʜʝʨʽ, 

ʉʘʨʳʰʳסʘʥʘʢ, ɸʡʜʳʥ, ɹʘʣʳץʪʳ ʉʘץʨʘʣ ʢᴇʣʜʝʨʽ ɼᴇʥʛʝʣʝʢ, ɹʽʪʽʢ, ʂʠʨʦʚ ʩʫ 

 ʽʰʢʽ ʩʘʫʜʘ שʘʣʘʩʳʥʳץ ʟʝʨʪʪʝʫʛʝ ʆʨʘʣ ץʦʩʳʤʰʘ ʟʝʨʪʭʘʥʘʣʳפ .(ʦʡʤʘʣʘʨʳץ
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ʥʳʩʘʥʘʣʘʨʳʥʘʥ ʩʳʥʘʤʘ ʘʣʳʥʜʳ (ɽʣ-ʳʨʳʩʳ,ɸʷʞʘʥ, ʄʠʨʣʘʥ ʙʘʟʘʨʣʘʨʳ), ʞᴅʥʝ 

ɹפʆ ʽʨʽ ʙʘʣʳץ ʰʘʨʫʘʰʳʣʳסʳ ʩʫ ʘʡʜʳʥʜʘʨʜʘ ʩʳʥʘʤʘ  ʦʨʳʥʜʘʨʳ (1-ʩʫʨʝʪ). 

 
ʉʫʨʝʪ 1- ɹפʆ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʙʘʣʳץ ʘʫʣʘʫ ʦʨʳʥʜʘʨʳ 

 

ɿʝʨʪʪʝʫ ʥʳʩʘʥʜʘʨʳ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʳש ʩʫ ʘʡʜʳʥʜʘʨʳʥʘʥ 

ʘʫʣʘʥסʘʥ ʙʘʣʳץʪʘʨʜʳש ʪװʨʽ; ץʳʟʳʣץʘʥʘʪ, ʩʘʟʘʥ, ʪʘʙʘʥ, ʘʣʘʙסײʘ, ʤᴇשʢʝ, 

 ,ʘʡʨʘʥ, ʢᴇʢʰʝ, ʛʫʩʪʝʨ, ʢᴇʢʩʝʨʢʝ, ʞʘʡʳʥ, ʰʦʨʪʘʥץץʩʳʣʘ, ʘץʘ ,ץʡʨʳײץʘʨʘץ

ʘץʙʘʣʳץ, ʤʘʡʙʘʩ, ʪץײʳ, ץʳʣʳʰʙʘʣʳץ ʞᴅʥʝ ʆʨʘʣ ץʘʣʘʩʳʥʳש ʩʘʫʜʘ ʥװʢʪʝʣʝʨʽʥʜʝ  

ʞᴅʥʝ ʙʘʟʘʨʣʘʨʳʥʜʘ ʩʘʪʳʣʘʪʳʥ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʝʥ ʩʳʥʘʤʘ ʘʣʳʥʜʳ. ɹפʆ ʽʨʽ 

ʙʘʣʳץ ʰʘʨʫʘʰʳʣʳסʳ ʩʫ ʘʡʜʳʥʜʘʨʳ ʞᴅʥʝ ʽʰʢʽ ʩʘʫʜʘ ʥʳʩʘʥʘʣʘʨʳʥʘʥ ʘʣʳʥסʘʥ  

ʩʳʥʘʤʘ  ʩʘʥʳ (1-ʢʝʩʪʝ). 

 

ʂʝʩʪʝ 1 ï ʉʳʥʘʤʘ ʘʣʫ ʥʳʩʘʥʜʘʨʳ 

 

 ̄ ʅʳʩʘʥʜʘʨ  

ʘʪʘʫʳ 

2021 2022 2023 ɾʘʣʧʳ 

ɹʘʣʳץ ʩʳʥʘʤʘ ʩʘʥʳ 

1 2 3 4 5 6 

1 ʄײʨʘʪʩʘʡ ʩ.41 14 12 15  ץ 

2 ʉʘʨʳ-ɸʡʜʳʥ ʢᴇʣʽ 12 15 21 48 

3 ɸʡʜʳʥ ʢᴇʣʽ 14 12 18 34 

4 ɹʘסʳʨʣʘʡ ᴇʟʝʥʽ 24 32 25 81 

5 ʉʘʨʳ-ᴇʟʝʥ ᴇʟʝʥʽ 

ɸʡʜʘʨʭʘʥ ʘʫʳʣʳ 

9 12 15 36 

 ʘʨʘ-ᴆʟʝʥʽ ᴇʟʝʥʽפ 6

ʂᴇʢʪʝʨʝʢ ʘʫʳʣʳ 

12 18 16 46 
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1-ʢʝʩʪʝʥʽש ʞʘʣסʘʩʳ 

 

1 2 3 4 5 6 

7 ʉʘʨʳ-ᴆʟʝʥ ᴇʟʝʥʽ 

ɾײʣʜʳʟ ʘʫʳʣʳ 

14 10 15 39 

8 ɹʘʣʳץʪʳ ʉʘץʨʘʣ 

ʢᴇʣʽ 

15 12 17 44 

9 ɸʱʳʩʘʡ ᴇʟʝʥʽ 8 10 15 33 

10 ʉʘʨʳʰʘסʘʥʘץ 

ʢᴇʣʽ 

18 17 25 60 

 ʘʨʘ-ᴆʟʝʥ ᴇʟʝʥʽפ 12

ʉʘʪʳʙʘʣʜʳ 

ʘʫʳʣʳ  

12 15 14 41 

 ʘʨʘ-ᴆʟʝʥ ᴇʟʝʥʽפ 13

ɸץʧᴅʪʝʨ ʘʫʳʣʳ 

15 13 14 42 

14 ʂᴇʰʽʤ ᴇʟʝʥʽ 9 15 12 36 

15 ʂʠʨʦʚ ʩ.77 17 35 25 ץ 

16 ɹʽʪʽʢ ʩ.75 18 25 32 ץ 

17 ɼᴇשʛʝʣʝʢ ʩ.42 15 12 15 ץ 

 ʘʡʪʳ ᴇʟʝʥʽ 15 17 12 44סʘʣʜʳפ 18

19 ᴆʣʝʥʪʽ ᴇʟʝʥʽ 12 10 13 35 

20 ʐ ʜ̔ʝʨʪʽ ᴇʟʝʥʽ 10 7 8 25 

21 ʉʦʣʷʥʢʘ ʢᴇʣʽ 18 15 25 58 

22 ʋʪʚʘ ᴇʟʝʥʽ 

ɸʢʩʘʡ.ץ 

12 10 15 37 

23 ʐʳʥʛʳʨʣʘʫ ᴇʟʝʥʽ 

ʄʘʩʘʡʪʦʙʝ ʘʫʳʣʳ 

17 13 12 42 

24 ɹᴇʨʣʽ ᴇʟʝʥʽ 12 15 17 44 

25 ɹʘʨʙʘʩʪʘʫ ᴇʟʝʥʽ 15 17 21 53 

26 ɽʤʙʦʣʘʪ ᴇʟʝʥʽ 7 12 22 41 

27 ʈʫʙʝʞʢʘ ᴇʟʝʥʽ 9 8 12 29 

28 ɼʝʨײץʣ ᴇʟʝʥʽ 15 20 24 59 

29 ʐʘסʘʥ ᴇʟʝʥʽ 14 12 10 37 

30 ʐʝʞʽʥ-1 ᴇʟʝʥʽ 12 17 15 44 

31 ʐʝʞʽʥ-2 ᴇʟʝʥʽ 18 12 13 43 

32 ʆʨʘʣ ץ. ɸʷʞʘʥ 

ʽʩʥ 

30 30 30 90 

33 ʄʠʨʣʘʥ ʽʩʥ 30 30 30 90 

34 ɽʣ-ʓʨʳʩʳ ʽʩʥ 30 30 30 90 

35 ʋɿɺ ɹפɸʊʋ  5 5 5 15 

36 ʃʠʚʢʠʥʦ 

ʙʘʣʳץʪᴅʣʽʤʙʘסʳ 

15 15 15 45 

 ɾʘʣʧʳ 545 560 621 1726 
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        ʉʳʥʘʤʘʣʘʨ ʄɽʄʉʊ 7631-2008 "ʆʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʘʥʳץʪʘʫ ᴅʜʽʩʪʝʨʽ", ʄɽʄʉʊ 26664-85 "ʆʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ, ʥʝʪʪʦ ʤʘʩʩʘʩʳʥ ʞᴅʥʝ ײץʨʘʤʜʘʩ ʙᴇʣʽʢʪʝʨʜʽש ʤʘʩʩʘʣʳװ ץʣʝʩʽʥ 

ʘʥʳץʪʘʫ ᴅʜʽʩʪʝʨʽ" ʞᴅʥʝ פʈ ʉʊ 1803-2008 "ɹʘʣʳץ ʞᴅʥʝ ʪʝשʽʟ ᴇʥʽʤʜʝʨʽ" ץʦʩʘ 

ʘʣסʘʥʜʘ, ʙʝʣʛʽʣʝʥʛʝʥ ʥʦʨʤʘʣʘʨ ʤʝʥ ʝʨʝʞʝʣʝʨʛʝ ʩᴅʡʢʝʩ ʽʨʽʢʪʝʣʜʽ 

 

  
                       ʘ)                                                         ʙ) 

ʘ) ɹפʆ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʘʫʣʘʥסʘʥ ʙʘʣʳץʪʘʨʜʳש ʘʫʣʘסʘʥ ʪװʨʣʝʨʽ; ʙ) ʆʨʘʣ 

 .ʩʘʪʘʪʳʥ ʦʨʳʥʜʘʨ ץʜʘʣʘ-ʙʘʟʘʨʣʘʨʳʥʜʘ ʙʘʣʳ שʘʣʘʩʳʥʳץ

 

ʉʫʨʝʪ 2 ï ɿʝʨʪʪʝʫʛʝ ʘʣʳʥסʘʥ ʙʘʣʳץʪʘʨ 

 

ʇʘʨʘʟʠʪʦʣʦʛʠʣ̫ʳץ ʟʝʨʪʪʝʫ. ɹʘʣʳץʪʳ ʂ.ʀ.ʉʢʨʷʙʠʥ ᴅʟʽʨʣʝʛʝʥ ʞᴅʥʝ ɺ. ɸ. 

ɼʦʛʝʣʴ ʤʝʥ ʕ. ʄ. ʃʘʡʤʘʥ ʙʘʣʳץʪʘʨסʘ ʙʝʡʽʤʜʝʛʝʥ ᴅʜʽʩʢʝ ʩᴅʡʢʝʩ ʘʰʳʧ ʢʝʩʝʜʽ. 

ʉʦʥʜʘʡ-ʘײ ,ץʩʳʥʳʤʜʘʨʳ ץʦʣʜʘʥʳʣʜʳ ᴄʅ 3.2.988-00 ʘʫʨʫ ʙʘʣʳץʪʘʨʜʳ 

ʧʘʨʘʟʠʪʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʤʠʢʨʦʩʢʦʧʠʷʣʳץ ʟʝʨʪʪʝʫ ʄɽʄʉʊ 7631-85 

ʤʝʤʣʝʢʝʪʘʨʘʣʳץ ʩʪʘʥʜʘʨʪʳʥʳש ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʜʽ.  

 "ɹʘʣʳץʪʘʨʜʳ, ʤʦʣʣʶʩʢʘʣʘʨʜʳ, ʰʘʷʥ ʪᴅʨʽʟʜʽʣʝʨʜʽ, ץʦʩʤʝʢʝʥʜʽʣʝʨʜʽ, 

ʙʘʫʳʨʳʤʝʥ ʞʦʨסʘʣʘʫʰʳʣʘʨʜʳ ʞᴅʥʝ ʦʣʘʨʜʳ ץʘʡʪʘ ᴇשʜʝʫ ᴇʥʽʤʜʝʨʽʥ ʩʘʥʠʪʘʨʣʳץ-

ʧʘʨʘʟʠʪʦʣʦʛʠʷʣʳץ ʩʘʨʘʧʪʘʫ ᴅʜʽʩʪʝʨʽ" ץʦʣʜʘʥʳʣʜʳ. ɿʝʨʪʭʘʥʘʜʘ ʧʘʨʘʟʠʪʪʽʢ 

 ʪʘʫץʘʨʘʧʘʡʳʤʜʳʣʘʨʜʳ, ʤʦʥʦʛʝʥʜʝʨʜʽ, ʘʥʝʣʠʜʪʝʨʜʽ ʞᴅʥʝ ʰʘʷʥ ʪᴅʨʽʟʜʽʣʝʨʜʽ ʘʥʳץ

 ʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʜʝʥʝ ʤʝʥ ʞʝʣʙʝʟʝʢ ʙʝʪʽʥʜʝʛʽ ʰʳʨʳʰʪʳץ ʰʽʥ ʥʝʛʽʟʜʝʣʛʝʥ ᴅʜʽʩʪʽװ

ʩʳʨʪץʳ ʪʝʢʩʝʨʫ ʞᴅʥʝ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʜʽ. 

 ʊʝʢʩʝʨʫ ʢʝʟʽʥʜʝ ʞʝʣʙʝʟʝʢʪʝʨʜʽש ʪװʩʽ ʤʝʥ ʢװʡʽʥʜʝʛʽ, ʩʦʥʜʘʡ-ʘץ ʜʝʥʝ 

ʞʘʤʳʣסʳʣʘʨʳʥʜʘסʳ ᴅʨʪװʨʣʽ ʘʫʳʪץʫʣʘʨ ʪʽʨʢʝʣʜʽ (ʤʳʩʘʣʳ, ʞʝʣʙʝʟʝʢʪʝʨʜʽש 

ʤʦʟʘʠʢʘʩʳ, ʥʝʢʨʦʟ ʦʰʘץʪʘʨʳ, ʜʝʥʝʥʽש ʞʘʨʳץ ʘʡʤʘץʪʘʨʳʥʜʘסʳ ʥװʢʪʝʣʽʢ ץʘʥ 

ʢʝʪʫʣʝʨ ʞᴅʥʝ ץʘʨʘ ʧʠʛʤʝʥʪʪʽ ʜʘץʪʘʨ) ʢʝʟʜʝʩʪʽ. ʊʘʙʳʣסʘʥ ץʘʨʘ ʜʘץʪʘʨʜʳש 

ʘʡʥʘʣʘʩʳʥʜʘסʳ ʪʝʨʽ ʢʝʩʽʥʜʽʣʝʨʽ ʞʘʩʘʣʜʳ. ʊʝʨʽʥʽש ʢʝʩʽʣʛʝʥ ʙᴇʣʽʛʽ ʧʠʥʮʝʪʧʝʥ 

ʙװʛʽʣʛʝʥ, ʩʦʜʘʥ ʢʝʡʽʥ ʪʨʝʤʘʪʦʜ ʢʠʩʪʘʩʳ ʩʢʘʣʴʧʝʣʴʤʝʥ ʘʣʳʥʳʧ, ʪײʟʜʳ ʥʝʤʝʩʝ ʩʫ 

ʪʘʤʰʳʩʳʥʘ ʩʘʣʳʥʜʳ. ʄʠʢʩʦʩʧʦʨʠʜʠʷʣʘʨʜʳש ʢʠʩʪʘʣʘʨʳ ʤʝʥ ʩʧʦʨʘʣʘʨʳʥ, 

ʤʦʥʦʛʝʥʜʝʨ ʤʝʥ ʰʘʷʥ ʪᴅʨʽʟʜʽʣʝʨʜʽש ʧʘʨʘʟʠʪʪʽש ʜʘʤʫ ʢʝʟʝשʜʝʨʽʥ ʘʥʳץʪʘʫ װʰʽʥ, 
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ʩʦʥʜʘʡ-ʘץ ʞʝʣʙʝʟʝʢʪʝʨʜʝʥ ʜʘʡʳʥʜʘʣסʘʥ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ʤʠʢʨʦʩʢʦʧʠʷʣʳץ 

ʟʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʝʜʽ.  

ɿʝʨʪʪʝʫ ʢᴇʟʜʽש ʣʠʥʟʘʣʘʨʳʥʜʘ, ʙײʣʰʳץ ʝʪʽʥʝʥ ʞᴅʥʝ ץʘʥʘʪʪʘʨʳʥʜʘ ץʘʨʘʫʤʝʥ 

ʙʘʩʪʘʣʜʳ. ʂᴇʟʜʽש ʣʠʥʟʘʣʘʨʳʥ, ʰʳʥʳ ʪᴅʨʽʟʜʽ ʜʝʥʝʥʽ ʟʝʨʪʪʝʫ װʰʽʥ ʢᴇʟ ʘʣʤʘʩʳ 

ʘʣʳʥʳʧ ʪʘʩʪʘʣʜʳ, ʦʥʳ ʥʝʛʽʟʛʝ ʞʽשʽʰʢʝ ץʘʡʰʳʤʝʥ ʢʝʩʽʧ ʪʘʩʪʘʣʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ 

ʰʳʥʳסʘ ʦʨʥʘʣʘʩʪʳʨʜʳ. ʐʳʥʳʜʘסʳ ʤʘʪʝʨʠʘʣʜʳ ʞᴅʥʝ ʣʠʥʟʘʥʳ ʘʣʫ װʰʽʥ ʢᴇʟʜʽ 

 ʘʡʰʳʤʝʥ ʢʝʩʽʧ ʪʘʩʪʘʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ ʦʣʘʨ Mɹʉ-10 ʘʩʪʳʥʜʘ ʟʝʨʪʪʝʣʜʽ. ʃʠʥʟʘץ

ʝʢʽ ʰʳʥʳʥʳש ʘʨʘʩʳʥʘ ץʦʡʳʣʳʧ, ʦʨʪʘʩʳʥʜʘ "ʘץ ʷʜʨʦ" ʧʘʡʜʘ ʙʦʣסʘʥסʘ ʜʝʡʽʥ 

 ʳʩʳʣʜʳ. ʉʦʜʘʥ ʢʝʡʽʥ ʷʜʨʦ ʘʣʳʥʳʧ ʪʘʩʪʘʣʜʳ ʞᴅʥʝ ʄɹʉ-10 ʞᴅʥʝ ʄʀʂʄɽɼ-5ʋץ

ʤʠʢʨʦʩʢʦʧʪʘʨʳʥʳש ʘʩʪʳʥʜʘסʳ ʩײʡʳץ ʙᴇʣʽʢ ʘʟ װʣʢʝʡʪʫ ʢʝʟʽʥʜʝ ʪʨʝʤʦʪʦʜ 

ʧʘʨʘʟʠʪʪʝʨʽʥʝʥ ʟʝʨʪʪʝʣʜʽ. ɯʰʢʽ ʦʨʛʘʥʜʘʨ ʦץʰʘʫʣʘʥʳʧ, ʞʝʢʝ ʇʝʪʨʠ 

ʪʘʙʘץʪʘʨʳʥʘʩʘʣʳʥʜʳ. ɹײʣʰʳץʝʪʪʝʨ ʤʝʥ ʽʰʢʽ ʤװʰʝʣʝʨʜʝ ʦʨʥʘʣʘʩץʘʥ 

ʪʨʝʤʘʪʦʜʪʘʨʜʳש, ʮʝʩʪʦʜʪʘʨʜʳש ʞᴅʥʝ ʥʝʤʘʪʦʜʪʘʨʜʳש ʣʠʯʠʥʢʘʣʘʨʳ ץʳʩʫ 

ᴅʜʽʩʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ, ʦʩʳʥʜʘʡ ʟʝʨʪʪʝʫʣʝʨ ʧʦʩʪʦʜʠʧʣʦʩʪʦʤʦʟ ʘʫʨʫʳʥ 

ʜʠʘʛʥʦʩʪʠʢʘʩʳʥʜʘ  ץʦʣʜʘʥʳʣʜ .r  

ʊʽʥʜʝʨʜʝʥ ʞᴅʥʝ ʰʳʨʳʰʪʘʥ ʪʘʟʘʨʪʳʣסʘʥ ʪʨʝʤʘʪʦʜ ʤʝʪʘʮʝʨʢʘʨʠʡʣʝʨʽ ʙʘʨ 

 ʳʰʪʘʨ ᴅʡʥʝʢסʦʟʜʳʨפ .ʳʰʪʘʨ ʧʣʘʥʰʝʪʢʝ ʩʫ ʪʘʤʰʳʩʳʥʘ ʘʫʳʩʪʳʨʳʣʜʳסʦʟʜʳʨץ

Mɹʉ-10 ʤʠʢʨʦʩʢʦʧʳʥʳש ʘʩʪʳʥʘ ץʦʡʳʣʘʜʳ, ʩʦʜʘʥ ʢʝʡʽʥʽʨʝʢ ʘʥʳץʪʘʫ װʰʽʥ 

ʤʝʪʘʮʝʨʢʘʨʠʡʜʽ ʙʦʩʘʪʫ װʰʽʥ ʢʠʩʪʘʣʘʨʜʳש ʩʳʨʪץʳ ʞᴅʥʝ ʽʰʢʽ ץʘʙʳץʪʘʨʳʥ 

ʤץײʠʷʪ ʢʝʩʽʧ ʘʣʳʥʘʜʳ. ɹʘʣʳץʪʳש ʙײʣʰʳץʝʪ ʪʽʥʽʥʜʝ ʢʝש ʣʠʯʠʥʢʘʣʘʨʳʥ ʘʥʳץʪʘʫ 

 ʝʪ ʪʽʥʽʥ ᴇʪʢʽʨ ʩʢʘʣʴʧʝʣʴʤʝʥץʣʰʳײʦʣʜʘʥʳʣʜʳ: ʙץ ʰʽʥ ʧʘʨʘʣʣʝʣʴ ʢʝʩʫ ᴅʜʽʩʽװ

ʢᴇʣʜʝʥʝשʽʥʝʥ ץʘʣʳשʜʳסʳ 5 ʤʤ-ʛʝ ʜʝʡʽʥʛʽ ʙʽʨʥʝʰʝ ʜʘʥʘ ʘʨץʘ ʝʪʽʥʝʥ ʢʝʩʽʧ ʘʨʥʘʡʳ 

ʰʳʥʳסʘ ʩʘʣʳʧ ʘʨʥʘʡʳ ʤʠʢʨʦʩʢʦʧ ʘʨץʳʣʳ ʪʝʢʩʝʨʝʜʽ. ʂʝשʽʥʝʥ ʜʘʣʘʣʳץ 

ʟʝʨʪʪʝʫʜʝ ץʦʣʜʘʥʳʧ ʙʘʣʳץʪʘʨʜʳש ʘʨץʘ ײץʡʨʳץ ʙײʣʰʳץ ʝʪʽʥ  ʄɹʉ-9 ʄɹʉ-10 

ʰr ʥʳ ʢʦʤʧʨʝʩʩʠʦʤʝʪʨ ᴅʜʽʩʽʤʝʥ ʟʝʨʪʪʝʧ O.Felineus ץʦʟʜʳʨסʳʰʪʘʨʳ ʘʥʳץʪʘʣʜʳ.  

ɸʩץʘʟʘʥ-ʽʰʝʢ ʞʦʣʜʘʨʳ ᴅʜʽʩʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʘץץʘʡʨʘʥ ʙʘʣʳץʪʘʨr ʥʘʥ 

ʢᴇʟʛʝ ʜײʨʳʩ ʢᴇʨʽʥʙʝʡʪʽʥ ʘʥʠʟʘʢʠʜʦʟ ʧʘʨʘʟʠʪʪʝʨʽ ʟʝʨʪʪʝʣʜʽ. ɸʣʜʳʤʝʥ ʦʥʳש 

ʩʝʨʦʟʜʳ ץʘʙʘʪʪʘʨʳ ʪʝʢʩʝʨʽʣʜʽ, ʩʦʜʘʥ ʢʝʡʽʥ ʢʝʩʫʜʝʥ ʢʝʡʽʥ ʰʳʨʳʰʪʳ ץʘʙʳץ ʧʝʥ 

 ʘʡʰʳʤʝʥ ʢʝʩʽʧ  ʟʝʨʪʪʝʣʜʽ. ʄʦʨʬʦʣʦʛʠʷ ʤʝʥ ʦʨʥʘʣʘʩʫץ ʨʘʤʳײץ

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʘ ʩᴅʡʢʝʩ "ʀʕ ʞᴅʥʝ ʀʀ" (ʠʥʚʘʟʠʷʥʳש ʵʥʪʝʥʩʠʚʪʽʛʽ ʤʝʥ ʠʥʚʘʟʠʷ 

ʠʥʪʝʥʩʠʚʪʽʛʽ), ʪʘʨʘʣʫ ʘʡʤʘסʳʥ ʞᴅʥʝ ʠʥʚʘʟʠʷ ʜᴅʨʝʞʝʩʽʥ ʘʥʳץʪʘʜʳ. ʂʉʈʆ 

ʬʘʫʥʘʩʳʥʳש ʪײʱʳ ʩʫ ʙʘʣʳץʪʘʨʳʥʳש ʧʘʨʘʟʠʪʪʽʢ ʦʨʛʘʥʠʟʤʜʝʨʽʥʽש ʪװʨʣʝʨʽʥ 

ʘʥʳץʪʘʫ װʰʽʥ ʆ. ʅ. ɹʘʫʵʨʜʽש "ʊײʱʳ ʩʫ ʙʘʣʳץʪʘʨʳʥʳש ʧʘʨʘʟʠʪʪʝʨʽʥ 

ʘʥʳץʪʘʫʰʳ" ץʦʣʜʘʥʳʣʜʳ. 

ɹʘʣʳץ ʞᴅʥʝ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʘʥʳץʪʘʫ ʄɽʄʉʊ 31339-2006 "ɹʘʣʳץ, ʙʘʣʳץ ʝʤʝʩ ʦʙʲʝʢʪʽʣʝʨ 

ʞᴅʥʝ ʦʣʘʨʜʘʥ ʞʘʩʘʣסʘʥ ᴇʥʽʤʜʝʨ" ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʝʪʽʥ ʙʦʣʘʜʳ. 

ʉʝʥʩʦʨʣʳץ ʙʘסʘʣʘʫ ᴅʜʽʩʽ, ʄɽʄʉʊ 1551-93 "ɽʤʜʝʣʛʝʥ ʙʘʣʳץ. ʊʝʭʥʠʢʘʣʳץ 

ʰʘʨʪʪʘʨ", ʄɽʄʉʊ 7447-2015 "ʓʩʪʳץ ʳʩʪʘʣסʘʥ ʙʘʣʳץ. ʊʝʭʥʠʢʘʣʳץ ʰʘʨʪʪʘʨ", 

ʄɽʄʉʊ 11482-96 "ʉʫʳץ ʳʩʪʘʣסʘʥ ʙʘʣʳץ. ʊʝʭʥʠʢʘʣʳץ ʰʘʨʪʪʘʨ" ץʦʣʜʘʥʳʣʜʳ. 

ʇʘʨʘʟʠʪʪʽʢ ʘʫʨʫʣʘʨʜʳש ʘʣʜʳʥ ʘʣʫ ʙʘʣʳץʪʘʨʜʳ, ʤʦʣʣʶʩʢʘʣʘʨʜʳ, ʰʘʷʥ 

ʪᴅʨʽʟʜʽʣʝʨʜʽ, ץʦʩʤʝʢʝʥʜʽʣʝʨʜʽ, ʙʘʫʳʨʳʤʝʥ ʞʦʨסʘʣʘʫʰʳʣʘʨʜʳ ʞᴅʥʝ ʦʣʘʨʜʳ 

 ,ʩʘʨʘʧʪʘʫ ᴅʜʽʩʪʝʨʽʥ ץʧʘʨʘʟʠʪʦʣʦʛʠʷʣʳ-ץʜʝʫ ᴇʥʽʤʜʝʨʽʥ ʩʘʥʠʪʘʨʣʳשʘʡʪʘ ᴇץ

ʩʦʥʜʘʡ-ʘץ ʄɽʄʉʊ ʈ 54378-2011 "ɹʘʣʳץ, ʙʘʣʳץ ʝʤʝʩ ʦʙʲʝʢʪʽʣʝʨ ʞᴅʥʝ ʦʣʘʨʜʘʥ 
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ʞʘʩʘʣסʘʥ ᴇʥʽʤʜʝʨ" ʞᴅʥʝ פʈ ʉʊ 2779-2015 "ɸʟʳץ-ʪװʣʽʢ ᴇʥʽʤʜʝʨʽʥ ʙʘץʳʣʘʫסʘ 

ʙʦʣʘʜʳ. 

ɹʘʣʳץʪʘʨʜʳ, ʤʦʣʣʶʩʢʘʣʘʨʜʳ, ʰʘʷʥ ʪᴅʨʽʟʜʽʣʝʨʜʽ, ץʦʩʤʝʢʝʥʜʽʣʝʨʜʽ, 

ʙʘʫrʨʳʤʝʥ ʞʦʨסʘʣʘʫʰʳʣʘʨʜʳ ʞᴅʥʝ ʦʣʘʨʜʳ ץʘʡʪʘ ᴇשʜʝʫ ᴇʥʽʤʜʝʨʽʥ ʩʘʥʠʪʘʨʣʳץ-

ʧʘʨʘʟʠʪʦʣʦʛʠʷʣʳץ ʩʘʨʘʧʪʘʫ ᴅʜʽʩʪʝʨʽʥ ʟʝʨʪʪʝʫ ʦʧʠʩʪʦʨʭʦʟ ʞᴅʥʝ ʘʥʠʟʘʢʠʜʦʟ 

ʧʨʦʙʣʝʤʘʣʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ. ɹײʣ ʙʘʣʳץʪʘʨʜʳש ʠʥʚʘʟʠʷʣʳץ 

ʘʫʨʫʣʘʨʳ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘסʳ ʘʜʘʤʜʘʨʜʳש ʜʝʥʩʘʫʣʳסʳʥʘ ʝʣʝʫʣʽ 

 ʘסʘʥ  ʘʜʘʤסʢᴇʧ ʪʘʨʘʣ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʝץʘʟʘפ ʘʫʽʧ ʪᴇʥʜʽʨʝʜʽ ʞᴅʥʝץ

ʞסײʘʪʳʥ ʠʥʚʘʟʠʷʣʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

 ʘʥʥʘʥסʰʝʩʽ ʙʦʣװʤ שʡʳʤʜʘʨʳʥʳײ ץʘʨʘʣʳץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʭʘʣʳץʘʟʘפ

ʢʝʡʽʥ ʟʝʨʪʭʘʥʘʣʳץ ʟʝʨʪʪʝʫʜʝ ʢʝʣʝʩʽ ʄɽʄʉʊ, ᴄʅ ,ʂʆ ʊʈ 021/2011, ɽɸʕʆ ʊʈ-ʪʽ 

 ;ʩʪʘʥʘʜʳײ

ɸʥʪʠʙʠʦʪʠʢʪʝʨʜʽ, ʫʣʳ ʵʣʝʤʝʥʪʪʝʨʜʽ, ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽ ʘʥʳץʪʘʫ ʢʝʣʝʩʽʜʝʡ 

ʥʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪʪʘʨ ץʦʣʜʘʥʘʜʳ: 

ʄɽʄʉʊ 31903-2012 ɸʟʳץ-ʪװʣʽʢ ᴇʥʽʤʜʝʨʽ. ɸʥʪʠʙʠʦʪʠʢʪʝʨʜʽ ʘʥʳץʪʘʫʜʳש 

ʞʝʜʝʣ ᴅʜʽʩʽ; 

ʂʆ ʊʈ 021/2011 "ʊʘסʘʤ ᴇʥʽʤʜʝʨʽʥʽץ שʘʫʽʧʩʽʟʜʽʛʽ ʪʫʨʘʣʳ "ɽɸʕʆ ʊʈ 

040/2016 "ɹʘʣʳץ ʞᴅʥʝ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽץ שʘʫʽʧʩʽʟʜʽʛʽ ʪʫʨʘʣʳ". 

 ʈ ʉʊ ʀʉʆ 13493-2007 ᴆʆᴄ 4.1.1912-04 ᴆʆᴄ KZ ʀʌʊ ᴅʜʽʩʽʤʝʥפ

ʣʝʚʦʤʠʮʠʪʠʥʜʽ (ʭʣʦʨʘʤʬʝʥʠʢʦʣʜʳ) ʘʥʳץʪʘʫ 07.00.03327-2016 ᴆʆᴄ KZ. 

07.00.03642-2017. 

ᴆʆᴄ ʀʌʊ ᴅʜʽʩʽʤʝʥ ʩʪʨʝʧʪʦʤʠʮʠʥʜʽ ʘʥʳץʪʘʫ ˉ 07.00.03642-2017 ʄɽʄʉʊ 

32219-2013 ᴆʆᴄ 27.07.0003327.2016. 

 ɹʘʣʳץ ʩʳʥʘʤʘʣʘʨʳʥʜʘ ʘʫʳʨ ʤʝʪʘʣʣ ץʦʩʳʣʳʩʪʘʨʳʥʳץ שʘʣʜʳץ ʤᴇʣʰʝʨʽʥ 

ʘʥʳץʪʘʫ װʰʽʥ ʢʝʣʝʩʽ ᴅʜʽʩʪʝʨ ץʦʣʜʘʥʳʣʜʳ: 

 ᴄʅ 2.6.1.717-98 "ʊʘסʘʤ ᴇʥʽʤʜʝʨʽ. ʉʳʥʘʤʘ ʘʣʫ, ʪʘʣʜʘʫ ʞᴅʥʝ ʛʠʛʠʝʥʘʣʳץ 

ʙʘסʘʣʘʫ" 

 ʄɽʄʉʊ 26933-86 ʐʠʢʽʟʘʪ ʞᴅʥʝ ʪʘסʘʤ ᴇʥʽʤʜʝʨʽ.  

 ʄɽʄʉʊ ʊ 33824-2016 ɸʟʳץ-ʪװʣʽʢ ʞᴅʥʝ ʘʟʳץ-ʪװʣʽʢ ʰʠʢʽʟʘʪʳ. ʋʣʳ 

ʵʣʝʤʝʥʪʪʝʨʜʽש (ʂʘʜʤʠʡ, פʦʨסʘʩʳʥ, ʄʳʩ ʞᴅʥʝ ʤʳʨʳʰ) ײץʨʘʤʳʥ ʘʥʳץʪʘʫʜʳש 

ʠʥʚʝʨʩʠʷʣʳץ-ʚʦʣʴʪʘʤʤʝʪʨʠʷʣʳץ ᴅʜʽʩʽ, 

ʄɽʄʉʊ 26933-86 ʐʠʢʽʟʘʪ ʞᴅʥʝ  ʪʘסʘʤ ᴇʥʽʤʜʝʨʽ. ʂʘʜʤʠʡʜʽ ʘʥʳץʪʘʫ 

ᴅʜʽʩʪʝʨʽ ʄɽʄʉʊ 26927-86 ʐʠʢʽʟʘʪ ʞᴅʥʝ  ʪʘסʘʤ ᴇʥʽʤʜʝʨʽ. ʉʳʥʘʧʪʳ ʘʥʳץʪʘʫ 

ᴅʜʽʩʪʝʨʽ. 

 ʘʥסʘʫʨʫʣʘʨʜʘʥ ʘʫʣʘʥ ץʪʘʨʳʥ ʠʥʚʘʟʠʷʣʳץʳʣʘʫ ʪʦʙʳ ʙʘʣʳץʦʩʳʤʰʘ ʙʘפ

ʙʘʣʳץʪʘʨʳʜʳ ʞᴅʥʝ ʘʫʳʨ ʤʝʪʘʣʣ ᴅʩʝʨʽ ʪʠʛʝʥ ʫʣʳ ʙʘʣʳץʪʘʨʜʳש ʭʠʤʷʣʳץ ʪʘʣʜʘʫ 

ʞʘʩʘʣʜʳ. ɿʝʨʪʪʝʫ çʅʫʪʨʠʪʝʩʪè ɾʐʉ ʟʝʨʭʘʥʘʩʳʥʜʘ ʭʠʤʠʷʣʳץ ʪʘʣʜʘʫ 

ʞװʨʛʽʟʽʣʜʽ: 

ɸʤʠʥʘץʳʰץʳʣ ᴅʜʽʩʪʝʤʝʩʽ ʄɽʄʉʊ ᴆʆᴄ.ʄʅ 1363-2000. 

ɺʠʪʘʤʠʥ ᴅʜʽʩʪʝʤʝʩʽ ʄɽʄʉʊ ʈ.4.1.1672-2003. 

ʄʘʡʣʳ ץʳʰץʳʣ ᴅʜʽʩʪʝʤʝʩʽ ʄɽʄʉʊ ᴆʆᴄ.ʄʅ 1364-2000. 

ɸʟʳץʪʳײץ ץʥʜʳʣʳץ ʘʥʳץʪʘʫ ᴅʜʽʩʪʝʤʝʩʽ ᴆʆᴄ 25011-81, ʄɽʄʉʊ 26829-86 

ʀ.ʄ. ʉʢʫʨʠʭʠʥ ʄɽʄʉʊ 7636-85 ʄɽʄʉʊ 15113.8-77. 

ʄʠʥʝʨʘʣ ײץʨʘʤʳʥ ʘʥʳץʪʘʫ ʄɽʄʉʊ 7636-85. 



 

45 

 

ʀʥʚʝʨʩʠʷʣʳץ-ʚʦʣʴʪʘʤʤʝʪʨʠʷʣʳץ ᴅʜʽʩʪʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʪʘʤʘץ ʧʝʥ ʘʟʳץ-

ʪװʣʽʢ ʰʠʢʽʟʘʪʳʥʜʘסʳ ʤʳʰʴʷʢʪʳש ʤʘʩʩʘʣʳץ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʘʥʳץʪʘʣʜʳ. ɹʘʣʳץ 

 ʰʽʥ ʢʝʣʝʩʽ ᴅʜʽʩʪʝʨװ ʪʘʫץʨʘʤʳʥ ʘʥʳײץ שʣʛʽʣʝʨʽʥʜʝʛʽ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽװ

 ʦʣʜʘʥʳʣʜʳ: ʩʪʨʦʥʮʠʡ-90 ʞᴅʥʝ ʮʝʟʠʡ-137. ʈʘʜʠʦʥʫʢʣʠʜʪʝʨ ʤʝʥ ʘʫʳʨ ʤʝʪʘʣץ

ʤᴇʣʝʨʽʥ ʟʝʨʪʪʝʫ פʈ ɸʐʄ ɺɹפʂ ʈʝʩʧʫʙʣʠʢʘʣʳץ ʤʝʤʣʝʢʝʪʪʽʢ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ 

ʟʝʨʪʭʘʥʘʥʳש ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʪʳץ ʬʠʣʠʘʣʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ɿʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʣʝʨʽ "Microsoft Office" ʙʘסʜʘʨʣʘʤʘʣʳץ ʢʝʰʝʥʽʥʽײץ שʨʘʤʳʥʘ ʢʽʨʝʪʽʥ 

"Excel" ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ ʙʘסʜʘʨʣʘʤʘʣʳץ ʧʘʢʝʪʽʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ᴇשʜʝʫʜʝʥ ᴇʪʪʽ. ɹʘʣʳץ ʘסʟʘʩʳʥʘʥ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʪײʟʜʘʨʳʥ 

ʰʳסʘʨʫ ᴅʜʽʩʽ 2023 ʞʳʣʳ 28 ʩᴅʫʨ̔ʜʝ ˉ8012"ʂʘʜʤʠʡʜʽ ʙʘʣʳץ ʰʠʢʽʟʘʪʳʥʘʥ 

ʰʳסʘʨʫ ᴅʜʽʩʽ" ʧʘʡʜʘʣʳ ʤʦʜʝʣʴ ʧʘʪʝʥʪ ʰʳסʘʨʳʣʜʳ. 
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3 ɿɽʈʊʊɽʋ ʅᴄʊʀɾɽʃɽʈɯ 

 

3.1 ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘסʳ ʙʘʣʳץ ʞᴅʥʝ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽש 

ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-ʩʘʥʠʪʘʨʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥʽש ʤʦʥʠʪʦʨʠʥʛʽ 

 שʦʡʤʘʩʳʥʜʘ ʩʫʜʳץ ʌ ʈʄʂ ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ ʂʠʨʦʚ ʩʫפʘʟʩʫʰʘʨ" ɹפ"

ʪʦʣʳʤʜʳʣʳסʳ 40%, ɹʽʪʽʢ ʩʫ ץʦʡʤʘʩʳʥʜʘ - 15%, ɼᴇשʛʝʣʝʢ ʩʫ ץʦʡʤʘʩʳʥʜʘ - 29%, 

ʇʷʪʠʤʘʨʩʢ ʩʫ ץʦʡʤʘʣʘʨʳʥʜʘ - 66% ʙײʣ ʩʫ ʘʡʜʳʥʜʘʨʳ ʆʨʘʣ-ʂᴇʰʽʤ ʩʫ ʩʫʘʨʫ 

ʞװʡʝʩʽʥʝ, ʙʘʣʳץʪʳ ʉʘʨץʳʣ ʢᴇʣʜʝʨʽʥʜʝ - 11% ʞᴅʥʝ ʉʘʨʳʰʳסʘʥʘץ ʢᴇʣʜʝʨʽʥʜʝ - 

43% ɹפʆ ʩʫʜʳ60 ש ʧʘʡʳʟʳ ʈʌ-ʥʘʥ ʢʝʣʝʜʽ. תʣʢʝʥ ᴇʟʝʥ, ɾʘʡʳץ ʐʳסשʳʨʣʘʫ, 

ʐʘסʘʥ, ɼʝʨʢᴇʣ, ɽʤʙʫʣʘʪʦʚʢʘ ᴇʟʝʥʜʝʨʽ ʞᴅʥʝ ʂʽʰʽ ᴇʟʝʥʜʝʨʽʥʜʝ ʞᴅʥʝ 

ʉʘʨʳʰʘסʘʥʘץ ʢᴇʣʽʜʝ ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳʥʘʥ ʪʨʘʥʩʰʝʢʘʨʘʣʳץ ᴇʟʝʥʜʝʨʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

ʉʦʥʜʳץʪʘʥ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש ʭʠʤʠʷʣʳץ ʵʣʝʤʝʥʪʪʝʨʤʝʥ ʣʘʩʪʘʥʫʳʥ 

ʙʘסʘʣʘʫ ʪײʨסʳʩʳʥʘʥ ʦʥʳ ʢᴇʨʩʝʪʫʜʽש ʞʘשʘ ʜᴅʩʪװʨʣʽ ʝʤʝʩ ʞʦסʘʨʳ ʩʝʟʽʤʪʘʣ 

ᴅʜʽʩʪʝʨʽʥ ʽʟʜʝʫ ץʘʞʝʪ. ʆʩʳ ʥʝʛʽʟʜʝ ʦʣʘʨʜʳש ʣʘʩʪʘʥʫ ʜᴅʨʝʞʝʩʽʥ ʘʥʳץʪʘʫ 

ʤʘץʩʘʪʳʥʜʘ ʪʝʭʥʦʛʝʥʜʽʢ ʵʢʦʞװʡʝʣʝʨʜʽש ʩʳʥʘץ-ʠʥʜʠʢʘʪʦʨʣʘʨʳ ʨʝʪʽʥʜʝ 

ʙʠʦʦʙʲʝʢʪʽʣʝʨʜʝʛʽ ʭʠʤʠʷʣʳץ ʵʣʝʤʝʥʪʪʝʨ ʤʝʥ ץʦʩʳʣʳʩʪʘʨʜʳש ʩʘʥʜʳײץ ץʨʘʤʳʥ 

ʘʥʳץʪʘʫ ʞᴅʥʝ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש ʣʘʩʪʘʥʫʳʥʳש ʙʠʦʛʝʦʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʞʘשʘ סʳʣʳʤʠ ʙʘסʳʪʪʘסʳ ʤʽʥʜʝʪʪʝʨ ʰʝשʙʝʨʽʥ ײץʨʘʡʜʳ.  

       ɾʘʡʳץ ʞᴅʥʝ ɽʣʝʢ ᴇʟʝʥʜʝʨʽ ʩʫʣʘʨʳʥʳש ʩʘʧʘʩʳ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ 

ʩʪʘʥʜʘʨʪʪʘʨʜʳש ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʤʝʡʜʽ. ʊʘʣʜʘʫ ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ 

ʪʨʘʥʩʰʝʢʘʨʘʣʳץ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʞᴅʥʝ ɹʘʰײץʨʪʘʩʪʘʥ, ʏʝʣʷʙʽ ʞᴅʥʝ ʆʨʳʥʙʦʨ 

ʦʙʣʳʩʪʘʨʳʥʳש ʘʫʤʘסʳʥʜʘ, ʩʦʥʜʘʡ-ʘפ ץʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ, ɹʘʪʳʩ 

 ᴇʟʝʥʽʥʜʝʛʽ ʤʳʩ ʞᴅʥʝ ץʘʥ ɾʘʡʳץʳʧ ʞʘʪסʩʪʘʥ ʞᴅʥʝ ɸʪʳʨʘʫ ʦʙʣʳʩʪʘʨʳʥʜʘ ʘץʘʟʘפ

ʤʳʨʳʰ ʧʝʥ ʤײʥʘʡ ᴇʥʽʤʜʝʨʽʥʽש ʤʳʩʘʣʳʥʜʘ ʦʪʪʝʛʽʛʝ ʙʠʦʣʦʛʠʷʣʳץ ץʘʞʝʪʪʽʣʽʢʪʽש, 

ʦʪʪʝʛʽʛʝ ʭʠʤʠʷʣʳץ ץʘʞʝʪʪʽʣʽʢʪʽש, ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳײץ שʨʘʤʳ ʙʘʨ ʝʢʝʥʽʥ 

ʢᴇʨʩʝʪʝʜʽ. ɹʘʨʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʦʡʳʥʰʘ ʘʩʳʧ ʢʝʪʫ ʙʘʡץʘʣʘʜʳ. ʆʩʳסʘʥ 

ʙʘʡʣʘʥʳʩʪʳ ʙʠʦʘʢʢʫʤʫʣʷʮʠʷʥʳ ʞᴅʥʝ ʪʦʢʩʠʢʘʥʪʪʘʨʜʳש ʛʠʜʨʦʙʠʦʥʪ 

ʦʨʛʘʥʠʟʤʜʝʨʽʥʝ ʪʝʨʽʩ ᴅʩʝʨʽʥ ʙʘסʘʣʘʫ װʰʽʥ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʳש 

ʘʫʤʘסʳʥʜʘסʳ ʩʫ ʵʢʦʞװʡʝʣʝʨʽʥʽש ʣʘʩʪʘʥʫ ʜᴅʨʝʞʝʩʽʥ ʟʝʨʪʪʝʫ ץʘʞʝʪʪʽʣʽʛʽ 

ʪʫʳʥʜʘʜʳ.  

 

3.1.1 ɹפʆ ʪʘʙʠסʠ ʙʘʣʳץ ʰʘʨʫʘʰʳʣʳסʳ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʨʘʜʠʦʥʫʢʣʠʜ, 

ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳץ שʘʣʜʳץ ʤᴇʣʰʝʨʽʤʝʥ ʙʘʣʳץʪʳש ʢʦʥʪʘʤʠʥʘʮʠʷʩʳʥ ʘʥʳץʪʘʫ 

ʈʘʜʠʦʥʫʢʣʠʜʪʝʨ ʞᴅʥʝ ʘʫʳʨ ʤʝʪʘʣʜʘʨ ʪʘʙʠסʠ ʩʫʣʘʨʜʘ ʳʜʳʨʘʤʘʡʪʳʥ 

ʢʦʥʩʝʨʚʘʪʠʚʪʽ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨסʘ ʞʘʪʘʜʳ. ʂʝʰʝʥʜʽ ʤʘץʩʘʪʪʘסʳ ʩʫ ץʦʡʤʘʣʘʨʳʥʘ 

ʪװʩʝʪʽʥ ʤʝʪʘʣʜʘʨʜʳש ʫʳʪʪʳʣʳסʳʥ ʙʘסʘʣʘʫ װʰʽʥ ʙʘʣʳץʪʳש ᴅʨʪװʨʣʽ ʪװʨʣʝʨʽ 

ʠʥʜʠʢʘʪʦʨ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʘʜʳ. ɸʫʳʨ ʤʝʪʘʣʜʘʨ ʪײʟʜʘʨʳʥʳש, 

ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽץ שʘʣʜʳץ ʤᴇʣʰʝʨʽʥ ʟʝʨʪʪʝʫ װʰʽʥ ʙʘʣʳץʪʳ80 ש ʜʘʥʘʩʳ 

ʟʝʨʪʪʝʣʜʽ (ʤᴇשʢʝ - 20, ʘʣʘʙסײʘ - 20, ץʘʨʘײץʡʨʳ5 - ץ, ʘץץʘʡʨʘʥ - 5, ץʳʟʳʣץʘʥʘʪ - 5, 

 ʦʩʳʤʰʘ 20 ʜʘʥʘפ .(ʳ - 3ץײʩʳʣʘ - 3, ʪץʩʘʟʘʥ - 7, ʢᴇʢʩʝʨʢʝ - 4, ʘ ,8 - ץʘʨʘʙʘʣʳץ

ʙʘʣʳץ ᴇʥʽʤʜʝʨʽ: 3 - ʢʝʧʪʽʨʽʣʛʝʥ ʪʘʙʘʥ ʙʘʣʳסʳ, 3 - ʪʘʙʘʥ ʢʝʧʪʽʨʽʣʛʝʥ, 3 - ʳʩʪʘʣסʘʥ   

 ʢʝʧʪʽʨʽʣʛʝʥ ʪʘʙʘʥ, 3 - ʢʝʧʪʽʨʽʣʛʝʥ ʪʘʙʘʥ, 3 - ʢʝʧʪʽʨʽʣʛʝʥ - 3 :ץʳʣʳʰʙʘʣʳץ

     .ʟʝʨʪʪʝʫʛʝ ʩʘʪʳʧ ʙʘʟʘʨʣʘʨʜʘʥ ʩʘʪʳʧ ʘʣʳʥʜʳ ץʪʘʨʳ ʟʝʨʪʭʘʥʘʣʳץʘʨʘʢᴇʟ ʙʘʣʳץ
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0,25

0

0,148

0

0,02

0

0,1

0

0

0

0

0

0

0

0

0 0,1 0,2 0,3

çʃʠʚʢʠʥʦè(ɹʘʣʳץé

ɸʡʜʳʥʢᴇʣʽ(5)

ʘʡʪʳ.ᴇʟ(6)סʘʣʜʳפ

ʐʽʜʝʨʪʽ.ᴇʟ(5)

ʐʳשʛʳʨʣʘʫ.ᴇʟ(9)

ɸʰʳʩʘʡ.ᴇʟ(5)

ɹʘסʳʨʣʘʡ.ᴇʟ(5)

ʐʘסʘʥ.ᴇʟ(5)

ɹʝʨʝʟʦʚʢʘ.ᴇʟ(5)

ʄײʨʘʪʩʘʡʩʫ-ץʦʡʤʘʩʳ(5)

ɹʘʨʙʘʩʪʘʫ.ᴇʟ(5)

ʐʝʞʽʥ.ᴇʟ-1 (5)

ɽʤʙײʣʘʪ.ᴇʟ(5)

ʉʦʣʷʥʢʘ.ᴇʟ(7)

ɼʝʨʢᴇʣ.ᴇʟ(5)

ʂʘʜʤʠʡ, ʤʛ/ʢʛפʦʨסʘʩʳʥ, ʤʛ/ʢʛ

ɾײʤʳʩ  2022-2023 ʞʳʣʜʘʨʳ  ʞʘʩʘʣʜʳ, ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʩʳʥʘʤʘ ʘʣʫ װʰʽʥ 

ʆʨʘʣ-ʂᴇʰʽʤ ʩʫ-ʩʫʘʨʫ ʞװʡʝʩʽ, ʆʨʘʣ ᴇʟʝʥʽʥʽש ʦש ʞʘסʘʣʘʫʳ ʞᴅʥʝ ɹפʆ-ʥʳש 

ʞʝʨʛʽʣʽʢʪʽ ʤʘשʳʟʳ ʙʘʨ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʙʘʣʳץ ʘʫʣʘʫסʘ 

ʘʨʥʘʣסʘʥ ʙʘץʳʣʘʫ ʥװʢʪʝʣʝʨʽ ʘʥʳץʪʘʣʜʳ ʦʣʘʨ: פʘʣʜʳסʘʡʪʳ, ɽʤʙʫʣʘʪʦʚʢʘ, 

ɹʝʨʝʟʦʚʢʘ, ɸʰʳ, ɹʘʨʙʘʩʪʘʫ, ʐʝʞʽʥ-1, ʐʝʞʽʥ-2, ɼʝʨʢᴇʣ, ɸʥץʘʪʳ, ʐʽʜʝʨʪʽ, 

ʉʦʣʷʥʢʘ, ᴆʣʝʥʪʽ, ɹײʣʜʳʨʪʳ, פʘʣʜʳסʘʡʪʳ, ɾʘץʩʳʙʘʡ, ʐʳסשʳʨʣʘʫ, תʣʢʝʥ ᴆʟʝʥ, 

ʂʽʰʽ ᴇʟʝʥ, ɹʘסʳʨʣʘʡ, ʄײʨʘʪʩʘʡ ᴇʟʝʥʜʝʨʽ, ɾʐʉ çʃʠʚʢʠʥʦè ʞᴅʥʝ ʩʳʥʘʤʘʣʘʨ 

ʄʠʨʣʘʥ, ɽʣ-ʓʨʳʩʳ, ɸʷʞʘʥ ʽʰʢʽ ʩʘʫʜʘ ʥʳʩʘʥʜʘʨʳʥʘʥ ʩʳʥʘʤʘʣʘʨ ʘʣʳʥʜʳ.  

 ɸʫʳʨ ʤʝʪʘʣʜʘʨ ʪײʟʜʘʨʳʥʳש ʞᴅʥʝ ʨʘʜʠʦʥʫʢʣʠʜ ײץʨʘʤʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 

ʙʦʡʳʥʰʘ ʥʘץʪʳ ʜʝʨʝʢʪʝʨʜʽ ʘʣʫ װʰʽʥ ʙʘʨʣʳץ ʙʘʣʳץʪʘʨ פʈ ɸʐʄ ɺɹפʂ 

"ʈʝʩʧʫʙʣʠʢʘʣʳץ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʟʝʨʪʭʘʥʘ" ʐɾפ ʈʄʂ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ 

ʬʠʣʠʘʣʳʥʜʘ ʟʝʨʪʪʝʫʣʝʨ ʨʘʜʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʭʠʤʠʢʘʣʳץ-ʪʦʢʩʠʢʦʣʦʛʠʷʣʳץ 

ʙᴇʣʽʤʜʝʨʽʥʜʝ ʞװʨʛʽʟʽʣʜʽ. 

ɸʫʳʨ ʤʝʪʘʣ ʪײʟʜʘʨʳʥʳץ שʘʣʜʳץ ʤᴇʣʰʝʨʽʥ ʟʝʨʪʪʝʫ ɹפʆ-ʥʳ15 ש ʩʫ 

ʘʡʜʳʥʳʥʘʥ ʘʣʳʥסʘʥ ʙʘʣʳװ ץʣʛʽʣʝʨʽʥʜʝ ʞװʨʛʽʟʽʣʜʽ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ  (3-ʩʫʨʝʪ) 

ʢʝʣʪʽʨʽʣʛʝʥ ɽʩʢʝʨʪʫ: ʞʘץʰʘʜʘ ʙʘʣʳץʪʘʨʜʳש ʩʘʥʳ ʢᴇʨʩʝʪʽʣʛʝʥ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʫʨʝʪ 3 ï 2022 ʞʳʣʳ ɹפʆ ʩʫ ץʦʡʤʘʣʘʨʳʥʜʘסʳ ʙʘʣʳץʪʘʨʜʘסʳ ʫʣʳ 

ʵʣʝʤʝʥʪʪʝʨʜʽש ʤᴇʣʰʝʨʽ 

 

ɾʐʉ "ʃʠʚʢʠʥʦ" ʙʘʣʳץ ʧʠʪʦʤʥʠʛʽʥʜʝ 3-ʩʫʨʝʪʪʽש ʢᴇʨʩʝʪʽʣʛʝʥ ʙʘʣʳץʪʘʨʜʳש 

ʙײʣʰʳץʝʪ װʣʛʽʣʝʨʽʥʜʝ ʪʝʢ ʢʘʜʤʠʡ ʤʝʥ ץʦʨסʘʩʳʥ ʙʘʨʳʥ ʢᴇʨʩʝʪʝʜʽ, ʦʣʘʨʜʳש 

ʢʘʜʤʠʡ ʩʘʥʳ  0,245 ʤʛ/ʢʛ ʞᴅʥʝ ץʦʨסʘʩʳʥ 0,25 ʤʛ/ʢʛ ײץʨʘʜʳ;  פʘʣʜʳסʘʡʪʳ 

ᴇʟʝʥʽʥʜʝ ʢʦʨסʘʩʳʥ - 0,04 ʤʛ/ʢʛ ʞᴅʥʝ ʢʘʜʤʠʠ 0,148 ʤʛ/ʢʛ ײץʨʘʜʳ;  ʐʳסשʳʨʣʘʫ 

ᴇʟʝʥʽʥʜʝ - ʢʘʜʤʠʡ 0,002 ʤʛ/ʢʛ ʞᴅʥʝ ץʦʨסʘʩʳʥ 0,02 ʤʛ/ ʢʛ ʘʥʳץʪʘʣʜʳ;  ɹʘסʳʨʣʘʡ 
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0,24

0,12

1,15

0,21

0,21

0,33

0,27

0,01

0,001

0,009

0,007

0,012

0,02

0,018

0 0,2 0,4 0,6 0,8 1 1,2 1,4

ʐʝʞʽʥ.ᴇʟ 1 (5)

ʐʝʞʽʥ.ᴇʟ 2 (5)

ʐʳʥסʳʨʣʘʫ.ᴇʟ (5)

ɼʝʨʢᴇʣ.ᴇʟ (5)

ʐʘסʘʥ.ᴇʟ (5)

ɹʝʨʝʟʦʚʢʘ.ᴇʟ (5)

ɹʘʛʳʨʣʘʡ.ᴇʟ (5)

ʂʘʜʤʠʡ, ʤʛ/ʢʛפʦʨסʘʩʳʥ, ʤʛ/ʢʛ

ᴇʟʝʥʽʥʜʝ ʪʠ̔ʩʽʥʰʝ ʢʘʜʤʠʡ 0,075 ʤʛ/ʢʛ ʞᴅʥʝ ץʦʨסʘʩʳʥ 0,1 ʤʛ/ʢʛ, ץʘʣסʘʥ ʦʥ ʙʽʨ ʩʫ 

ʘʡʜʳʥʳʥʜʘ ʫʣʳ ʵʣʝʤʝʥʪʪʝʨ ʪʘʙʳʣסʘʥ ʞʦץ. 

ʂʘʜʤʠʡ ʜʝʥʝʜʝʥ ʞʘץʩʳ ʰʳסʘʨʳʣʤʘסʘʥʜʳץʪʘʥ, ʦʥʳש ʙװʢʽʣ ᴇʤʽʨ ʙʦʡʳ 

ʙʘʣʳץ ʤװʰʝʣʝʨʽ ʤʝʥ ʪʽʥʜʝʨʽʥʜʝ ʞʠʥʘץʪʘʣʫ ʜᴅʨʝʞʝʩʽ ʞʦסʘʨʳ. ʂᴇʧʪʝʛʝʥ 

ʞʘסʜʘʡʣʘʨʜʘ ʢʘʜʤʠʡ ײץʨʘʤʳʥʜʘ ʤʳʨʳʰ ʙʘʨ ʬʝʨʤʝʥʪʪʝʨʜʝʛʽ ʤʳʨʳʰʪʳ 

ʘʣʤʘʩʪʳʨʘ ʘʣʘʜʳ, ʙײʣ ʦʥʳש ʞʠʥʘʣʫʳʥʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. ʉʦʥʜʳץʪʘʥ, 

ʙʘʣʳץʪʘʨʜʳש ʤװʰʝʣʝʨʽ ʤʝʥ ײʣʧʘʣʘʨʳʥʜʘ ʢʘʜʤʠʡ ʙʦʡʳʥʰʘ ʐʈʂ-ʥʳ0,045 ש 

ʤʛ/ʢʛ-סʘ ʘʨʪʫʳ ʘʥʳץʪʘʣʜʳ. ɿʝʨʪʪʝʣʝʪʽʥ ʙʘʣʳץʪʘʨʜʳש ʪʽʥʜʝʨʽ ʤʝʥ ʤװʰʝʣʝʨʽʥʜʝ 

ʦʩʳ ʤʝʪʘʣʜʘʨʜʳש ʞʠʥʘץʪʘʣʫ ʟʘשʜʳʣʳץʪʘʨʳ ʦʣʘʨʜʳש ʘסʟʘʥʳש ᴇʤʽʨʽʥʜʝʛʽ 

ʙʠʦʭʠʤʠʷʣʳץ ʨᴇʣʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ɹפʆ-ʥʳ7 ש ʩʫ ʘʡʜʳʥʳʥʘʥ ʘʫʳʨ ʤʝʪʘʣʜʘʨ 

ʪײʟʜʘʨʳʥʳץ שʘʣʜʳץ ʤᴇʣʰʝʨʽʥʝ ʙʘʣʳװ ץʣʛʽʣʝʨʽʥ ʟʝʨʪʪʝʫ ʜʝʨʝʢʪʝʨʽ 2023 ʞʳʣʳ 

ʟʝʨʪʪʝʣʜʽ (ʉʫʨʝʪ-4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʫʨʝʪ 4 - ɹפʆ ʩʫ ץʦʡʤʘʣʘʨʳʥʜʘסʳ ʙʘʣʳץʪʘʨʜʘסʳ ʫʣʳ ʵʣʝʤʝʥʪʪʝʨʜʽש 

ʤᴇʣʰʝʨʽ 

 

ɽʩʢʝʨʪʫ: ʞʘץʰʘʜʘ ʙʘʣʳץʪʘʨʜʳש ʩʘʥʳ ʢᴇʨʩʝʪʽʣʛʝʥ  

 

ɹʘסʳʨʣʘʡ ᴇʟʝʥʜʝʨʽʥʜʝʛʽ ʙʘʣʳץʪʘʨʜʳ4  ש-ʩʫʨʝʪʪʝʥ ʙʘʡץʘʩʘץ ʙײʣʰʳץʝʪ 

 ʘʩʳʥ ʘʫʳʨ ʤʝʪʘʣʜʘʨʳ 0,018 ʤʛ/ʢʛ ʞᴅʥʝ 0,27 ʤʛ/ʢʛסʦʨץ ʣʛʽʣʝʨʽʥʜʝʛʽ ʢʘʜʤʠʡ ʤʝʥװ

 ʘʩʳʥ 0,33 ʤʛ/ʢʛסʦʨץ ʨʘʜʳ; ɹʝʨʝʟʦʚʢʘ ᴇʟʝʥʽʥʜʝ ʢʘʜʤʠʡ 0,02 ʤʛ/ʢʛ ʞᴅʥʝײץ

ʤᴇʣʰʝʨʽʥʜʝ ʘʥʳץʪʘʣʜʳ; ʐʘסʘʥ ᴇʟʝʥʽʥʜʝ ʢʘʜʤʠʡ 0,012 ʤʛ /ʢʛ ʞᴅʥʝ ץʦʨסʘʩʳʥ 

0,21 ʤʛ/ʢʛ ײץʨʘʜʳ; ɼʝʨʢᴇʣ ᴇʟʝʥʽʥʜʝ - ʢʘʜʤʠʡ 0,007 ʤʛ/ʢʛ ʞᴅʥʝ ץʦʨסʘʩʳʥ 0,21 

ʤʛ/ʢʛ ײץʨʘʜʳ,  ʐʳסשʳʨʣʘʫ ᴇʟʝʥʽʥʜʝ - ʢʘʜʤʠʡ 0,009 ʤʛ/ʢʛ ʞᴅʥʝ ץʦʨסʘʩʳʥ 1,15 

ʤʛ/ʢʛ ʘʥʳץʪʘʣʜʳ ,  ʐʝʞʽʥ 2 ᴇʟʝʥʽʥʜʝ - ʢʘʜʤʠʡ 0,001 ʤʛ/ʢʛ ʞᴅʥʝ ץʦʨסʘʩʳʥ 0,12 

ʤʛ/ʢʛ ʘʥʳץʪʘʣʜʳ ʪʠʽʩʽʥʰʝ,  ʐʝʞʽʥ 1 ᴇʟʝʥʽʥʜʝ ʢʘʜʤʠʡ -0,01 ʤʛ/ʢʛ ʞᴅʥʝ ץʦʨסʘʩʳʥ 

0,24 ʤʛ/ʢʛ ʤᴇʣʰʝʨʽ ʘʥʳץʪʘʣʜʳ.  
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ʆʩʳʣʘʡʰʘ, ʐʳסשʳʨʣʘʫ ᴇʟʝʥʽʥʽש ʙʘʣʳץʪʘʨʳʥʘʥ ץʦʨסʘʩʳʥ ʙʦʡʳʥʰʘ 0,15 

ʤʛ/ʢʛ ʘʨʪʳץ ʙʘʡץʘʣʜʳ, ץʦʨסʘʩʳʥ ᴅʜʝʪʪʝ ʞʝʣʙʝʟʝʢʪʝʨ ʤʝʥ ץʘʥʘʪʪʘʨʜʘ, ʷסʥʠ ʩʫʤʝʥ 

ʞʘʥʘʩʘʪʳʥ ʞᴅʥʝ ʦʨʛʘʥʠʟʤʜʝʨʜʽש ʩʫ ʦʨʪʘʩʳʤʝʥ ʤʝʪʘʙʦʣʠʢʘʣʳץ ʙʘʡʣʘʥʳʩʳ 

ʞװʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥ ײץʨʳʣʳʤʜʘʨʜʘ ʣʦʢʘʣʠʟʘʮʠʷʣʘʥʘʜʳ, ʙײʣ ʩʫ ʵʢʦʞװʡʝʩʽʥʽש 

ʞʘʡ-ʢװʡʽʥʝ ʘʡʪʘʨʣʳץʪʘʡ ʪʝʭʥʦʛʝʥʜʽʢ ʞʘסʜʘʡסʘ ʙʘʡʣʘʥʳʩʪʳ ɹפʆ ɹᴇʨʣʽ 

ʘʫʜʘʥʳʥʳש ʢʝʥ ʢᴅʩʽʧʦʨʳʥʜʘʨʳʥʘ ʞʘץʳʥ ʦʨʥʘʣʘʩץʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʝש ʽʨʽ ʛʘʟ ʢʝʥ ʦʨʳʥʜʘʨʳ (ʪʘʙʠסʠ ʛʘʟ ץʦʨʳ 1 ʪʨʠʣʣʠʦʥ ʢʫʙ/ʤ 

ʞᴅʥʝ ʤײʥʘʡ ץʦʨʳ 20 ʤʣʥ ʙʘʨʨʝʣʜʽ ײץʨʘʡʪʳʥ) פʘʨʘʰʘסʘʥʘץ ʢʝʥ ʦʨʳʥʜʘ ʙʘʨʣʘʫ 

ʞᴅʥʝ ʞʝʨ ʘʩʪʳ ʞᴅʥʝ ײץʙʳʨʣʳ-ʪʨʘʥʟʠʪʪʽ ɹʘʪʳʩ-פʘʟʘץʩʪʘʥ ʦʙʳʣʳʩʳʥʜʘ 

ʦʨʥʘʣʘʩץʘʥ. ʆʩʳ ᴇʥʜʽʨʽʩʪʽʢ ʢᴅʩʽʧ ʦʨʥʳ ʦʨʥʘʣʘʩץʘʥ ʘʫʜʘʥʜʘʨʜʳש ʩʫ-

ʘʡʜʳʥʜʘʨʜʘʥ ʩʳʥʘʤʘ ʘʣʫ ʙʽʟʜʽש ʙʘʩ ʤʘץʩʘʪʳʤʳʟ ʙʦʣʳʧ ʪʘʙʳʣʜʳ. 

ʈʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽץ שʘʣʜʳץ ʤᴇʣʰʝʨʽʥ ʟʝʨʪʪʝʫ  ʘʫʳʨ ʤʝʪʘʣʜʘʨʳʤʝʥ 

ʩʳʥʘʤʘʣʘʨ ʙʽʨʛʝ ʘʣʳʥʜʳ ɹפʆ-ʥʳ15 ש ʩʫ ʘʡʜʳʥʳʥʘʥ ʘʣʳʥסʘʥ ʙʘʣʳװ ץʣʛʽʣʝʨʽʥʜʝ 

ʞװʨʛʽʟʽʣʜʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 5-ʩʫʨʝʪʪʝ ʢʝʣʪʽʨʽʣʛʝʥ 

 

 
 

ʉʫʨʝʪ 5 - ɹפʆ ʩʫ ץʦʡʤʘʣʘʨʳʥʜʘסʳ 2022 ʞʳʣʳ ʙʘʣʳץʪʘʨʜʘסʳ 

ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʤᴇʣʰʝʨʽ 

 

ɽʩʢʝʨʪʫ: ʞʘץʰʘʜʘ ʙʘʣʳץʪʘʨʜʳש ʩʘʥʳ ʢᴇʨʩʝʪʽʣʛʝʥ 

 

"ʃʠʚʢʠʥʦ" ɾʐʉ 5-ʩʫʨʝʪʪʽש ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ ʙʘʣʳץ ʧʠʪʦʤʥʠʛʽʥʜʝʛʽ 

ʙʘʣʳץʪʘʨʜʘסʳ ʎʝʟʠʡ 137 ʞᴅʥʝ ʉʪʨʦʥʮʠʡ 90 ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʽʥʽש ʤᴇʣʰʝʨʽʢʝʣʝʩʽ 

ʢᴇʨʩʝʪʢʽʰʪʝʨ ʢᴇʨʩʝʪʪʽ ʎʝʟʠʡ 137 2,015 (Ñ14,0) ɹʂ/ʢʛ ʞᴅʥʝ ʉʪʨʦʥʮʠʡ 90  1,88 

(Ñ14,85) ɹʂ/ʢʛ;  פʘʣʜʳסʘʡʪʳ ᴇʟʝʥʽʥʜʝ - ʎʝʟʠʡ 137 4,61 (Ñ8,31) ɹʂ/ʢʛ ʞᴅʥʝ 
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ʐʽʜʝʨʪʽ.ᴇʟ (5)

ʐʳʥסʳʨʣʘʫ.ᴇʟ (9)

ɸʱʳʩʘʡ.ᴇʟ (5)

ɹʘסʳʨʣʘʡ.ᴇʟ (5)

ʐʘסʘʥ.ᴇʟ (5)

ɹʝʨʝʟʦʚʢʘ.ᴇʟ (5)

ʄײʨʘʪʩʘʡ ʩʫ-ץʦʡʤʘʩʳ (5)

ɹʘʨʙʘʩʪʘʫ.ᴇʟ (5)

ʐʝʞʽʥ.ᴇʟ -1 (5)

ɽʤʙײʣʘʪ.ᴇʟ (5)

ʉʦʣʷʥʢʘ.ᴇʟ (7)

ɼʝʨʢᴇʣ.ᴇʟ (5)

ʉʪʨʦʥʮʠʡ, ɹʢ/ʢʛ ʎʝʟʠʡ, ɹʢ/ʢʛ
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ʉʪʨʦʥʮʠʡ 90 10,62 (Ñ29,11) ɹʂ/ʢʛ ʰʝʛʽʥʜʝ ʙʦʣʜʳ;  ʐʽʜʝʨʪʽ ᴇʟʝʥʽʥʜʝ ʎʝʟʠʡ 137 -

1,33 (Ñ5,9) ɹʂ/ʢʛ ʞᴅʥʝ ʉʪʨʦʥʮʠʡ 90 2,6 (Ñ11,83) ɹʂ/ʢʛ; ʐʳסשʳʨʣʘʫ ᴇʟʝʥʽʥʜʝ 

ʎʝʟʠʡ 137 - 1,83 (Ñ6,7) ɹʂ/ʢʛ ʞᴅʥʝ ʉʪʨʦʥʮʠʡ 90  0,92 (Ñ11,56) ɹʂ/ʢʛ; ɹʘסʳʨʣʘʡ 

ᴇʟʝʥʽʥʜʝ ʪʝʢ ʮʝʟʠʡ 137 2,52 ɹʂ/ʢʛ ʘʥʳץʪʘʣʜʳ,  ɹʝʨʝʟʦʚʢʘ ᴇʟʝʥʽʥʜʝ ʪʝʢ ʩʪʨʦʥʮʠʡ 

90 2,4 ɹʢ/ʢʛ ʘʥʳץʪʘʣʜʳ,  ʄײʨʘʪʩʘʡ ʩʫ ץʦʡʤʘʩʳʥʜʘ ʎʝʟʠʡ 137 -0,48 (Ñ2,0) ɹʂ/ʢʛ 

ʞᴅʥʝ ʉʪʨʦʥʮʠʡ 90  4,03 (Ñ18,42) ɹʂ/ʢʛ ʘʥʳץʪʘʣʜʳ;  ɹʘʨʙʘʩʪʘʫ ᴇʟʝʥʽʥʜʝ ʎʝʟʠʡ 

137 - 5,36 (Ñ8,86) ɹʂ/ʢʛ ʞᴅʥʝ ʉʪʨʦʥʮʠʡ 90 3,6 (Ñ15,2) ɹʂ/ʢʛ ʘʥʳץʪʘʣʜʳ; ʐʝʞʽʥ-

1 ᴇʟʝʥʽʥʜʝ ʎʝʟʠʡ 137 02 (Ñ9,57) ɹʂ/ʢʛ ʞᴅʥʝ ʉʪʨʦʥʮʠʡ 90  1,71 (Ñ15,85) ɹʢ/ ʢʛ 

 ʨʘʜʳ; ɽʤʙʫʣʘʪʦʚʢʘ ᴇʟʝʥʽʥʜʝ ʎʝʟʠʡ 137  6,37 (Ñ15,6) ɹʂ/ʢʛ ʞᴅʥʝ ʉʪʨʦʥʮʠʡ 90ײץ

1,95 (Ñ35,8) ײץʨʘʜʳ; ʉʦʣʷʥʢʘ ᴇʟʝʥʽʥʜʝ ʎʝʟʠʡ 137  1,9 (Ñ6,42) ɹʂ/ʢʛ ʞᴅʥʝ 

ʉʪʨʦʥʮʠʡ 90 2,7 (Ñ19,15) ɹʂ/ʢʛ ʘʥʳץʪʘʣʜʳ;  ɼʝʨʢᴇʣ ᴇʟʝʥʽʥʜʝ ʎʝʟʠʡ 137 1,81 

(Ñ5,7) ɹʂ/ʢʛ ʞᴅʥʝ ʉʪʨʦʥʮʠʡ 90  4,65 (Ñ17,61) ɹʢ/ ʢʛ ʩᴅʡʢʝʩʽʥʰʝ ײץʨʘʜʳ. ʐʘסʘʥ, 

ɸʱʳʩʘʡ ᴇʟʝʥʜʝʨʽ ʤʝʥ ɸʡʜʳʥ ʢᴇʣʽʥʽש ʙʘʣʳץʪʘʨʳʥʘʥ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨ ʪʘʙʳʣסʘʥ 

ʞʦץ. 

ʆʩʳʣʘʡʰʘ, ɹפʆ-ʜʘ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽץ שʘʣʜʳץ ʤᴇʣʰʝʨʽʤʝʥ ʙʘʣʳץʪʘʨ ʤʝʥ 

ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥ ʣʘʩʪʘʫʜʳש ʦʨʪʘʰʘ ʜᴅʨʝʞʝʩʽ ʐʈɼ-ʜʝʥ (ʮʝʟʠʡ 137-130 ɹʂ/ʢʛ; 

ʩʪʨʦʥʮʠʡ 90-100 ɹʂ/ʢʛ) ʘʩʧʘʡʜʳ. ɹʘʨʣʳץ ʩʳʥʘʤʘʣʘʨʜʘ ʘʫʳʨ ʤʝʪʘʣʜʘʨ, ʘʪʘʧ 

ʘʡʪץʘʥʜʘ ʤʳʰʴʷʢ ʧʝʥ ʩʳʥʘʧ ʪʘʙʳʣסʘʥ ʞʦץ.  ʈʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽץ שʘʣʜʳץ 

ʤᴇʣʰʝʨʽʥ 2023 ʞʳʣʳ ʟʝʨʪʪʝʫ ɹפʆ-ʥʳ7 ש ʩʫ ʘʡʜʳʥʳʥʘʥ ʘʣʳʥסʘʥ ʙʘʣʳץ 

  .ʨʛʽʟʽʣʜʽװʣʛʽʣʝʨʽʥʜʝ ʞװ

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 6-ʩʫʨʝʪʪʝ ʢʝʣʪʽʨʽʣʛʝʥ. 

 

 
 

ʉʫʨʝʪ 6 - ɹפʆ ʩʫ ץʦʡʤʘʣʘʨʳʥʜʘסʳ 2023 ʞʳʣʳ ʘʫʣʘʥסʘʥ ʙʘʣʳץʪʘʨʜʘסʳ 

ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʤᴇʣʰʝʨʽ 
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ʐʳסשʳʨʣʘʫ.ᴇʟ (5)

ɼʝʨʢᴇʣ.ᴇʟ (5)

ʏʘʛʘʥ.ᴇʟ (5)

ɹʝʨʝʟʦʚʢʘ.ᴇʟ (5)

ɹʘʛʳʨʣʘʡ .ᴇʟ(5)

ʉʪʨʦʥʮʠʡ, ʙʢ/ʢʛʎʝʟʠʡ, ʙʢ/ʢʛ
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ʉʪʨʦʥʮʠʡ, ɹʢ/ʢʛʎʝʟʠʡ, ɹʢ/ʢʛʂʘʜʤʠʡ, ʤʛ/ʢʛפʦʨסʘʩʳʥ, ʤʛ/ʢʛ

ɹʘסʳʨʣʘʡ ᴇʟʝʥʽʥʝʥ (6-ʩʫʨʝʪ) ʘʣʳʥסʘʥ ʙʘʣʳץʪʘʨʜʘ ʉʪʨʦʥʮʠʡ 90 ʞᴅʥʝ ʮʝʟʠʡ 

137 ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʽʥʽש ʤᴇʣʰʝʨʽ 2,6 (Ñ37,0) ɹʂ/ʢʛ ʞᴅʥʝ 0,7 (Ñ14,3) ɹʂ/ʢʛ 

ʰʝʛʽʥʜʝ ʙʦʣʜʳ; ɹʝʨʝʟʦʚʢʘ.ᴇʟ  3,1(Ñ34,2) ɹʂ/ʢʛ ʞᴅʥʝ 0,8 (Ñ14,3) ɹʂ/ʢʛ; ʐʘסʘʥ .ᴇʟ 

0,1(Ñ33,2) ɹʂ / ʢʛ ʞᴅʥʝ 1,7 (Ñ9,3) ɹʂ/ʢʛ;  ɼʝʨʢᴇʣ.ᴇʟ 5,2 (Ñ31,2) ɹʂ / ʢʛ ʞᴅʥʝ 1,4 

(Ñ7,3) ɹʂ/ʢʛ;  ʐʳסשʳʨʣʘʫ.ᴇʟ ï 0,2 (Ñ6,7) ɹʂ/ʢʛ ʞᴅʥʝ 0,9 (Ñ11,56) ɹʢ / ʢʛ;  ʐʝʞʽʥ 

-2 ᴇʟ ï 2,5 (Ñ9,42) ɹʂ/ʢʛ ʞᴅʥʝ 1,4 (Ñ12,74) ɹʂ/ʢʛ; ʐʝʞʽʥ-1.ᴇʟ 1,8 (Ñ7,42) ɹʂ/ʢʛ 

ʞᴅʥʝ ʩᴅʡʢʝʩʽʥʰʝ 1,3 (Ñ14,54) ɹʢ/ʢʛ ײץʨʘʜʳ [180, ʙ.29]. 

ɹʘʣʳץʪʘʨ ʙʠʦʣʦʛʠʷʣʳץ ʦʙʲʝʢʪ ʨʝʪʽʥʜʝ ʞʘʥʫʘʨʣʘʨʜʳש ʤʘשʳʟʜʳ ʪʦʙʳʥʘ 

ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ʟʝʨʪʪʝʫ ʪײʨסʳʩʳʥʘʥ ʞʘʪʘʜʳ, ᴇʡʪʢʝʥʽ ʦʣʘʨ ʩʫ 

ʵʢʦʞװʡʝʣʝʨʽʥʽײץ שʨʘʤʜʘʩ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʩʫ ʦʙʲʝʢʪʽʣʝʨʽʥʽש 

ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳʥ ʢᴇʨʩʝʪʝʜʽ. ʆʩʳʣʘʡʰʘ, ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ɹʘʪʳʩ 

 ʳסʳ ʽʰʢʽ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘסʳʥʜʘסʘʫʤʘ שʩʪʘʥ ʦʙʣʳʩʳʥʳץʘʟʘפ

ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʤᴇʣʰʝʨʽ ʥʦʨʤʘ ʰʝʛʽʥʜʝ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʦʩʥrʜʘʡ ʞײʤʳʩʪʳ ʦʨʳʥʜʘʫʜʳש ᴅʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟʜʝʨʽ ʤʝʥ ʧʨʘʢʪʠʢʘʣʳץ 

ᴅʜʽʩʪʝʨʽʥ ᴅʟʽʨʣʝʫ ʤʽʥʜʝʪʽ ʙʽʨʽʥʰʽ ʦʨʳʥסʘ ʰʳסʘʜʳ, ʪʝʭʥʦʛʝʥʜʽʢ ʞװʡʝʣʝʨʜʽש 

ʣʘʩʪʘʥʫ ʜᴅʨʝʞʝʩʽʥ ʩʘʥʜʳץ ʙʘסʘʣʘʫ. ʉʫ ʦʙʲʝʢʪʽʣʝʨʽʥʽש ʣʘʩʪʘʥʫʳ ʞᴅʥʝ 

ʙʘʣʳץʪʘʨʜʳש ʪʽʥʜʝʨʽ ʤʝʥ ʤװʰʝʣʝʨʽʥʜʝ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳש, ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש 

ʞʠʥʘץʪʘʣʫ ʤᴅʩʝʣʝʩʽ ᴇʪʝ ᴇʟʝʢʪʽ. ɾᴅʥʝ ʙʘʣʘʫʩʘ ʙʘʣʳץʪʘʨʜʘʥ ʙʘʩץʘ ʽʰʢʽ ʩʘʫʜʘ 

ʦʙʲʝʢʪʽʩʽʥʝʥ ʘʫʳʨ ʤʝʪʘʣʣ ʞᴅʥʝ ʨʘʜʠʦʥʫʢʣʠʜ ץʘʣʜʳסʳʥ ʘʥʳץʪʘʫ ʥᴅʪʠʞʝʣʝʨʽ 

(ʉʫʨʝʪ-7). 

 

ʉʫʨʝʪ 7 - ʉʘʫʜʘ ʥװʢʪʝʣʝʨʽʥʝʥ ʙʘʣʳץ ʞᴅʥʝ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʫʣʳ 

ʵʣʝʤʝʥʪʪʝʨ ʤʝʥ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽײץ שʨʘʤʳ 
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7-ʩʫʨʝʪʪʽש ʜʝʨʝʢʪʝʨʽ ʙʘʣʳץ ʞᴅʥʝ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽש ʟʝʨʪʪʝʣʛʝʥ 

ʩʳʥʘʤʘʣʘʨʳʥʜʘ ʘʫʳʨ ʤʝʪʘʣʜʘʨ ʤʝʥ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽײץ שʨʘʤʳ ʐʈʂ-ʜʘʥ 

ʘʩʧʘʡʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ʄʳʩʘʣʳ ʄɽʄʉʊ ʙʦʡʳʥʰʘ 32161-2013 " ɸʟʳץ-ʪװʣʽʢ 

ᴇʥʽʤʜʝʨʽ. CS-137" ʞᴅʥʝ ʄɽʄʉʊ 32163-2013 "ʎʝʟʠʡ ײץʨʘʤʳʥ ʘʥʳץʪʘʫ ᴅʜʽʩʽ 

ʘʟʳץ-ʪװʣʽʢ ᴇʥʽʤʜʝʨʽ. Cʪʨʦʥʮʠʡ 90 ʤᴇʣʰʝʨʽʥ ʘʥʳץʪʘʫ ᴅʜʽʩʽ ʮʝʟʠʡ 137 ʞᴅʥʝ 

ʉʪʨʦʥʮʠʡ 90 ʩᴅʡʢʝʩʽʥʰʝ 130,00 ɹʂ/ʢʛ ʞᴅʥʝ 100,00 ɹʂ/ʢʛ ʞʦסʘʨʳ ʙʦʣʤʘʫʳ 

ʢʝʨʝʢ.  

ɹפʆ ʩʫ ʘʡʜʳʥʜʘʨʳʥʘʥ (ʐʝʞʽʥ-2, ʐʝʞʽʥ -1, ɼʝʨʢᴇʣ, ʐʘסʘʥ, ɹʝʨʝʟʦʚʢʘ, 

ʐʳסשʳʨʣʘʫ, ɹʘסʳʨʣʘʡ ᴇʟʝʥʜʝʨʽ) 241 ʜʘʥʘ ʤᴇʣʰʝʨʽʥʜʝ ʰʦʨʪʘʥ, ʘʣʘʙסײʘ, 

 ʨʽʥװʪ 8 שʪʘʨʳʥʳץʩʘʟʘʥ ʙʘʣʳ ,ץʘʨʘʙʘʣʳץ ,ʘסײʘʨʘʢᴇʟ, ʪʘʙʘʥ, ʘʣʘʙץ ,ʘʥʘʪץʳʟʳʣץ

ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽ ʙʦʡʳʥʰʘ ץʦʨסʘʩʳʥ ץʦʩʳʣʳʩʳʥʳש ʦʨʪʘʰʘ 0,36 ʤʛ ץʘʣʜʳץ 

ʤᴇʣʰʝʨʽʥʽש ʙʦʣʫʳ ʘʥʳץʪʘʣʜʳ ʢʘʜʤʠʡ 0,0041 ʤʛ/ʢʛ, ʫʣʳ ʵʣʝʤʝʥʪʪʝʨ (ʤʳʰʴʷʢ 

ʞᴅʥʝ ʩʳʥʘʧ) ʪʘʙʳʣסʘʥ ʞʦץ. 

ɿʝʨʪʪʝʣʛʝʥ ʘʫʤʘץʪʳש ʩʫ ץʦʡʤʘʣʘʨʳʥʘ ʘʫʳʨ ʤʝʪʘʣʜʳש ʘʥʪʨʦʧʦʛʝʥʜʽʢ 

ʞװʢʪʝʤʝʩʽʥʽץ שʘʟʽʨʛʽ ʞʘסʜʘʡʳʥʜʘ ʙʘʣʳץʪʘʨʜʳש ʪʘʙʠסʠ ʧʦʧʫʣʷʮʠʷʩʳ ʦʣʘʨʜʳש 

ʫʳʪʪʳ ᴅʩʝʨʽʥʝ ײʰʳʨʘʡʜʳ, ʙײʣ ʢʣʠʤʘʪʪʳש ᴇʟʛʝʨʫ ʧʨʦʮʝʩʪʝʨʽ ʘʷʩʳʥʜʘ ʞʘʣʧʳ 

ʠʭʪʠʦʬʘʫʥʘʥʳש ʙʠʦʣʦʛʠʷʣʳץ ᴅʨʪװʨʣʽʛʽʥʽש ʪᴇʤʝʥʜʝʫ ץʘʫʧʽʥ ʞᴅʥʝ ʙʘʣʳץʪʘʨʜʳש 

 שʪʘʨʜʳץʘʥ ᴅʩʝʨʣʝʨʜʽ ʙʘʣʳסʤʢʽʥ. ɸʪʘʣװʰʝʡʪʫʽ ʤװʘʟʘʶʳʥ ʢ שʨʣʝʨʽʥʽװʥʜʳ ʪײץ

ʞᴅʥʝ ץʦʣʜʘʥʳʩʪʘסʳ ץʦʨסʘʣʘʪʳʥ ʪʘʙʠסʠ ʘʫʤʘץʪʘʨʜʳש ʞʘʡ-ʢװʡʽʥ ʙʘסʘʣʘʫ ʢʝʟʽʥʜʝ 

ʝʩʢʝʨʫ ץʘʞʝʪ. ʀʥʜʫʩʪʨʠʷʣʳץ ʜʘʤʫʜʳש ʞʦסʘʨʳ ץʘʨץʳʥʳ, ʫʨʙʘʥʠʟʘʮʠʷʥʳש 

ʙʝʣʩʝʥʜʽ ʧʨʦʮʝʩʽ, ʪʘʤʘץ ᴇʥʝʨʢᴅʩʽʙʽʥʽש ʜʘʤʫʳ, ʘʡʤʘץʪʘסʳ ʤײʥʘʡ ʩʘʣʘʩʳʥʳש 

 ץʙᴅʨʽ ʞʝʨʛʽʣʽʢʪʽ, ʞʝʨʛʽʣʽʢʪʽ ʘʩʧʝʢʪʽʜʝ ʜʝ, ʞʘᴃʘʥʜʳ שʥʳײʳ, ʤסʳʥʜʳʣʳץʘʨץ

ʪʘʙʠסʘʪʪʳ ʧʘʡʜʘʣʘʥʫ ʪײʨסʳʩʳʥʘʥ ʜʘ ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡסʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ 

ʝʪʝʜʽ. ʋʣʳ ʟʘʪʪʘʨ ʩʫ ʦʨʪʘʩʳʥʘ ʝʥʛʝʥ ʢʝʟʜʝ ʦʣʘʨʜʳש ʩʫ ʵʢʦʞװʡʝʩʽʥʽײץ שʨʘʤʜʘʩ 

ʙᴇʣʽʢʪʝʨʽ ʘʨʘʩʳʥʜʘ ʪʘʨʘʣʫʳ ʞװʨʝʜʽ. ɹʘʣʳץ ʪʽʥʜʝʨʽʥʜʝ ʫʣʳ ʟʘʪʪʘʨʜʳש 

ʞʠʥʘץʪʘʣʫʳ ʤװʤʢʽʥ, ᴇʡʪʢʝʥʽ ʙʘʣʳץʪʘʨ ʛʠʜʨʦʙʠʦʥʪʪʘʨʜʳש ʥʝʛʽʟʛʽ ʪװʨʣʝʨʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʪʘʤʘץ ʪʽʟʙʝʢʪʝʨʽʥʜʝʛʽ ʩʦסשʳ ʙʫʳʥʜʘʨʜʳש ʙʽʨʽ ʨʝʪʽʥʜʝ ᴅʨʝʢʝʪ 

ʝʪʝʜʽ. 

ɯʨʛʝʣʝʩ ʘʫʤʘץʪʳש ʜʘ, ʪʦסʘʥʜʘʨ ʤʝʥ ᴇʟʝʥʜʝʨʜʝʛʽ ʩʫʜʳש ʜʘ ʣʘʩʪʘʥʫ ʢᴇʟʽ 

ʙʦʣrʧ ʪʘʙʳʣʘʪʳʥ ץʘʨץʳʥʜʳ ʘʚʪʦʢᴇʣʽʢ ץʦʟסʘʣʳʩʳ ʙʘʨ ʞʦʣʜʘʨʜʳש ʞʘץʳʥ 

ʦʨʥʘʣʘʩʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʩʫʜʘסʳ ʫʣʳ ʵʣʝʤʝʥʪʪʝʨʜʽש ʢᴇʙʝʶʥ̔ʝ ᴅʢʝʣʝʜʽ. ʃʘʩʪʘʥʫ 

ʞʘשʙʳʨ ʤʝʥ ץʘʨ ʝʨʽʛʝʥ ʢʝʟʜʝ ʞʝʨ ʙʝʜʝʨʽʥʽש ʢᴇʣʙʝʫʽʥʜʝ ʞʝʨ װʩʪʽ ʘסʳʥʳʤʝʥ ʙʽʨʛʝ 

ʢʝʣʝʜʽ. ʉʫʜʘʥ ʙʘʡʣʘʥʳʩץʘʥ ʟʘʪʪʳש ʥʝʛʽʟʛʽ ʙᴇʣʽʛʽ ʪᴇʤʝʥʛʽ ʞʘʫʳʥ-ʰʘʰʳʥסʘ 

ʘʫʳʩʘʜʳ, ʥᴅʪʠʞʝʩʽʥʜʝ ʦʣʘʨ ʢᴇʙʽʥʝʩʝ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳש ᴇʪʝ ʞʦסʘʨʳ ʜʝשʛʝʡʽʥʝ 

ʠʝ ʙʦʣʘʜʳ, ʘʣ ʦʣʘʨʜʳש ʩʫʜʘסʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʰʘʤʘʣʳ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʩʫ ʦʙʲʝʢʪʽʣʝʨʽʥʜʝ ʜʝ, ʩʘʫʜʘ ʦʨʳʥʜʘʨʳʥʜʘ ʜʘ ʙʘʣʳץ 

ʞᴅʥʝ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥ ʤʦʥʠʪʦʨʠʥʛʪʽʢ ʟʝʨʪʪʝʫʜʽש ᴇʟʝʢʪʽʣʽʛʽ ʤʝʥ ᴅʣʝʫʤʝʪʪʽʢ 

ʤʘשʳʟʜʳʣʳסʳʥ ʢᴇʨʩʝʪʪʽ. ɸʫʳʨ ʤʝʪʘʣʜʘʨ ʤʝʥ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨ ʙʦʡʳʥʰʘ 

ʞװʨʛʽʟʛʝʥ ʟʝʨʪʪʝʫʣʝʨʽʤʽʟ ץʦʨסʘʩʳʥ, ʢʘʜʤʠʡ, ʤʳʰʴʷʢ, ʩʳʥʘʧ, ʮʝʟʠʡ 137 ʞᴅʥʝ 

ʩʪʨʦʥʮʠʡ 90 ʘʥʳץʪʘʣסʘʥ ʤᴇʣʰʝʨʽ ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʥʦʨʤʘʜʘʥ ʘʩʧʘסʘʥʳʥ ʢᴇʨʩʝʪʪʽ 

(ʄɽʄʉʊ 33824-2016, ʄɽʄʉʊ 26927-86, ʄɽʄʉʊ 32161-2013), ʙײʣ ʟʝʨʪʪʝʣʝʪʽʥ 

ɹפʆ-ʜʘסʳ ʙʘʣʳץʪʘʨʜʳש ʩʘʧʘʩʳ ʤʝʥ ץʘʫʽʧʩʽʟʜʽʛʽʥʝ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-

ʩʘʥʠʪʘʨʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥʝ ʦש ʙʘסʘ ʙʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 
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3.1.2 ʆʨʘʣ ץʘʣʘʩʳʥʳש ʩʘʫʜʘ ʥװʢʪʝʣʝʨʽʥʝʥ ʘʣʳʥסʘʥ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʝʥ 

ʘʥʪʠʙʠʦʪʠʢ ץʘʣʜʳץʪʘʨʳʥʳש ʜᴅʨʝʞʝʩʽʥ ʘʥʳץʪʘʫ 

ɸʥʪʠʙʠʦʪʠʢʪʝʨʜʽ ʝʣʽʤʽʟʜʝ ʩᴅʡʢʝʩʪʝʥʜʽʨʫʜʽש ʞʦסʘʨʳ ʩʝʟʽʤʪʘʣ ᴅʜʽʩʪʝʨʽʥʽש 

ʙʦʣʤʘʫʳ, ʩʦʥʜʘʡ-ʘץ ʘʢʚʘʤᴅʜʝʥʠʝʪ ᴇʥʽʤʜʝʨʽʥ ʟʝʨʪʭʘʥʘʣʳץ ʙʘץʳʣʘʫʜʳש ʪᴇʤʝʥ 

ʪʠʽʤʜʽʣʽʛʽ ᴅʨ ʪװʨʣʽ ᴇʥʜʽʨʫʰʽ ʝʣʜʝʨʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʢᴇʧʪʝʛʝʥ ʧʨʝʧʘʨʘʪʪʘʨʜʳש 

ʙʦʣʫʳʥ ʞᴅʥʝ ץʘʣʜʳײץ ץʨʘʤʳʥ ʫʘץʪʳʣʳ ʘʥʳץʪʘʫסʘ, ʦʣʘʨʜʳש ʘʜʘʤʜʘʨסʘ ʞᴅʥʝ 

ʪʘʙʠסʘʪ װʰʽʥ ץʘʫʽʧʪʽʣʽʢ ʜᴅʨʝʞʝʩʽʥ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʤʝʡʜʽ, ʙײʣ ʢᴇʧʪʝʛʝʥ 

ʪײʨʘץʪʳʣʳץʪʳץ שʘʣʳʧʪʘʩʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʝʨʝʢʰʝ ʤʝʜʠʮʠʥʘʣʳץ-

ʵʢʦʣʦʛʠʷʣʳץ ʧʨʦʙʣʝʤʘʥʳ ʘʥʳץʪʘʡʜʳ.  

ʂװʰʪʽ ʙʘʢʪʝʨʠʷסʘ ץʘʨʩʳ ᴅʩʝʨʽ ʙʘʨ ʞᴅʥʝ ʘʜʘʤ ʘסʟʘʩʳʥʘ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ 

ʘʟ ʫʳʪʪʳʣʳסʳ ʙʘʨ ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽ ץʦʣʜʘʥʫ ʪʘʤʘץʪʳש ʪʘסʘʤʜʳײץ ץʥʜʳʣʳסʳʥ 

ʞʦסʘʣʪʧʘʡ ʩʘץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸʥʪʠʙʠʦʪʠʢʪʝʨʜʽ ץʦʣʜʘʥʫ ʙʘʣʳץ 

ᴇʥʽʤʜʝʨʽʥ ʩʘץʪʘʫ ʤʝʨʟʽʤʽʥ ʝʜᴅʫʽʨ ײʟʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙײʣ ᴅʩʽʨʝʩʝ ײʟʘץ 

ʪʘʩʳʤʘʣʜʘʫ ʢʝʟʽʥʜʝ ʤʘשʳʟʜʳ. ʆʨʘʣ ץʘʣʘʩʳʥʳש ʩʘʫʜʘ ʥװʢʪʝʣʝʨʽʥʝʥ (ʳʩʪʘʣסʘʥ, 

ʢʝʧʪʽʨʽʣʛʝʥ, ʢʝʧʪʽʨʽʣʛʝʥ ץʘʨʘʢᴇʟ) ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʤʝʥ ɹפʆ ʙʘʣʳץ 

ʧʠʪʦʤʥʠʢʪʝʨʽʥʜʝ ᴇʩʽʨʽʣʝʪʽʥ ʙʘʣʳץʪʘʨʜʘʥ, ɾᴅשʛʽʨ ʭʘʥ ʘʪʳʥʜʘסʳ ɹפɸʊʋ 

ʀʭʪʠʦʣʦʛʠʷ ʞᴅʥʝ ʘʢʚʘʤᴅʜʝʥʠʝʪ ʟʝʨʪʭʘʥʘʩʳʥʘʥ  (ʩʽʙʽʨ ʙʝʢʽʨʝʩʽ, ʙʝʢ̔ʨʝ, ʢʣʘʨʠʡ 

ʞʘʡʥʳ, ʩʘʟʘʥʥʘʥ) ʙʘʣʳץʪʘʨʜʘʥ ʘʥʪʠʙʠʦʪʠʢʢʝ ʟʝʨʪʪʝʫʛʝ פʈ ɸʐʄ ɺɹפʂ 

"ʈʝʩʧʫʙʣʠʢʘʣʳץ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʟʝʨʪʭʘʥʘ" ʈʄʂ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʬʠʣʠʘʣʳʥʜʘ 

ʘʥʪʠʙʠʦʪʠʢ ץʘʣʜʳץ ʤᴇʣʰʝʨʽʥ ʪʝʢʩʝʨʫʛʝ ʞʽʙʝʨʽʣʜʽ.  

ɸʥʪʠʙʠʦʪʠʢʪʝʨʜʽץ שʘʣʜʳץ ʤᴇʣʰʝʨʽʥ ʘʥʳץʪʘʫ װʰʽʥ 35 ʜʘʥʘ ʙʘʣʳץ ʞᴅʥʝ 

ʙʘʣʳץ ᴇʥʽʤʜʝʨʽ ʟʝʨʪʪʝʣʜʽ, ʦʥʳש ʽʰʽʥʜʝ: ʳʩʪʘʣסʘʥ ץʳʣʳʰʙʘʣʳץï4; ʢʝʧʪʽʨʽʣʛʝʥ 

 ;ʢʝ-7; ʩʽʙʽʨ ʙʝʢʽʨʝʩʽ ï 2; ʙʝʢʨʝ ï 1שʘʨʘʢᴇʟï 11; ʤᴇץ ï 6; ʢʝʧʪʽʨʽʣʛʝʥ ץʳʣʳʰʙʘʣʳץ

ʞʘʡʳʥ-2; ץʘʨʘʢᴇʟ-2 ʜʘʥʘ ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽש ʤᴇʣʰʝʨʽʥ ʙʘʣʳץʪʳ ʟʝʨʪʪʝʫ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ  (ʂʝʩʪʝ 2) 

 

ʂʝʩʪʝ 2- ɸʥʪʠʙʠʦʪʠʢʪʝʨʜʽץ שʘʣʜʳץ ʤᴇʣʰʝʨʽʥʝ ʙʘʣʳץʪʳ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

(2022 ʞ) 

 

ʉr ʥʘʤʘ ʘʣʫ 

ʥװʢʪʝʣʝʨʜʽש ʘʪʘʫʳ 

 

ɹʘʣʳץ ʪװʨʽ, 

(n) 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʃʝʚʦʤʠʮʠʪʠʥ 

(ʭʣʦʨʘʤʬʝʥʠʢʦʣ) 

ʤʛ/ʢʛ 

ʊʝʪʨʘʮʠʢʣʠʥ 

ʪʦʙʳ, ʤʛ/ʢʛ 

1 2 3 4 

ɾᴅשʛʽʨ ʭʘʥ ʘʪʳʥʜʘסʳ 

ɹפɸʊʋ ʀʭʪʠʦʣʦʛʠʷ 

ʞᴅʥʝ ʘʢʚʘʤᴅʜʝʥʠʝʪ 

ʟʝʨʪʭʘʥʘʩʳ 

ɾʘʡʳʥ (2) ʘʥʳץʪʘʣʤʘʜʳ ʘʥʳץʪʘʣʤʘʜʳ 

ʉʽʙʽʨ ʙʝʢʨʝʩʽ 

(3) 

ʘʥʳץʪʘʣʤʘʜʳ ʘʥʳץʪʘʣʤʘʜʳ 

  ,ʣʢʝʥ ᴆʟʝʥת

"ʋʟʝʢ" ʪʦסʘʥʳ 

ʉʘʟʘʥ (2) ʘʥʳץʪʘʣʤʘʜʳ ʘʥʳץʪʘʣʤʘʜʳ 
ʄᴇשʢʝ (8) ʘʥʳץʪʘʣʤʘʜʳ ʘʥʳץʪʘʣʤʘʜʳ 

çɸʷʞʘʥè ʙʘʟʘʨʳ ʂʝʧʪʽʨʽʣʛʝʥ 

 ʘʨʘʢᴇʟ (5)ץ

ʘʥʳץʪʘʣʤʘʜʳ ʘʥʳץʪʘʣʤʘʜʳ 
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2-ʢʝʩʪʝʥʽש ʞʘʣסʘʩʳ 

 

1 2 3 4 

 

ʓʩʪʘʣסʘʥ 

 ץʳʣʳʰʙʘʣʳץ

(2) 

ʘʥʳץʪʘʣʤʘʜʳ ʘʥʳץʪʘʣʤʘʜʳ 

ʉװʨʣʝʥʛʝʥ 

 ץʳʣʳʰʙʘʣʳץ

(3) 

0,076Ñ0,012 0,05Ñ0,0014 

çʄʠʨʣʘʥè ʙʘʟʘʨʳ ʂʝʧʪʽʨʽʣʛʝʥ 

 ʘʨʘʢᴇʟ (5)ץ

ʘʥʳץʪʘʣʤʘʜʳ ʘʥʳץʪʘʣʤʘʜʳ 

ʉװʨʣʝʥʛʝʥ 

 ץʳʣʳʰʙʘʣʳץ

(2) 

ʘʥʳץʪʘʣʤʘʜʳ ʘʥʳץʪʘʣʤʘʜʳ 

 ʘʥסʪʘʣץʘפ 

 ץʳʣʳʰʙʘʣʳץ

(3) 

ʘʥʳץʪʘʣʤʘʜʳ 0,33 

ɾʘʣʧʳ  35 ʜʘʥʘ   

 ɽʩʢʝʨʪʧʝʣʝʨ: 1.-ʘʥʳץʪʘʣʤʘʜʳ; 2. ɾʘץʰʘʜʘ ʟʝʨʪʪʝʣʛʝʥ ʙʘʣʳץʪʘʨʜʳש ʩʘʥʳ 

ʢᴇʨʩʝʪʽʣʛʝʥ; 3.- ʃʝʚʦʤʠʮʠʪʠʥ װʰʽʥ ʐʈʂ - <0,0003 ʤʛ / ʢʛ, ʪʝʪʨʘʮʠʢʣʠʥ ʪʦʙʳ-

0,01 ʤʛ / ʢʛ. 

 

"ɸʷʞʘʥ" ʙʘʟʘʨʳʥʘʥ ʩʘʪʳʧ ʘʣʳʥסʘʥ 3-ʢʝʩʪʝʜʝʥ ʢᴇʨʽʧ ʦʪʳʨסʘʥʳʤʳʟʜʘʡ, 

ʩװʨʣʝʥʛʝʥ ץʳʣʳʰʙʘʣʳץ ʙʘʣʳץʪʘʨʳʥʳװ שʣʛʽʣʝʨʽʥʜʝ ʘʪʘʣסʘʥ ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽש 

ʣʝʚʦʤʠʮʝʪʠʥʽ ʤʝʥ ʪʝʪʨʘʮʠʢʣʠʥ ʘʥʪʠʙʠʦʪʠʢʪʝʨʽʥʽץ שʘʣʜʳץ ʤᴇʣʰʝʨʽ ʪʠʽʩʽʥʰʝ 

0,0757 ʤʛ/ʢ ʞᴅʥʝ 0,04 ʤʛ/ʢʛ-סʘ ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʥʦʨʤʘʣʘʨʜʘʥ ʘʩʳʧ ʪװʩʪʽ. "ʄʠʨʣʘʥ" 

ʙʘʟʘʨʳʥʜʘ ץʘץʪʘʣסʘʥ ץʳʣʳʰʙʘʣʳץ ʩʳʥʘʤʘʣʘʨʳʥʜʘסʳ ʪʝʪʨʘʮʠʢʣʠʥ ʪʦʙʳʥʳש 

ʘʥʪʠʙʠʦʪʠʢʪʝʨʽʥʽײץ שʨʘʤʳ ʜʘ ʐʈʂ-ʜʘʥ ʘʩʳʧ ʪװʩʪʽ. 

 ʊʘʣʜʘʫ 2022-2023 ʞʳʣʜʘʨסʘ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʜʝʨʝʢʪʝʨʽʥ ʢʝʟʽʥʜʝ 

ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽץ שʘʣʜʳץ ʤᴇʣʰʝʨʽʤʝʥ ʙʘʣʳץʪʳש ʣʘʩʪʘʥʫ ʜᴅʨʝʞʝʩʽ ʪʫʨʘʣʳ 2 

ʞᴅʥʝ 3- ʢʝʩʪʝʣʝʨʜʝ ײʩʳʥʳʣסʘʥ ʤʳʥʘʜʘʡ ʥᴅʪʠʞʝʣʝʨ ʘʥʳץʪʘʣʜʳ. 

 

ʂʝʩʪʝ 3 - ɸʥʪʠʙʠʦʪʠʢʪʝʨʜʽץ שʘʣʜʳץ ʤᴇʣʰʝʨʽʥʝ ʙʘʣʳץʪʳ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

(2023) 

 

ʉr ʥʘʤʘ ʘʣʫ 

ʥװʢʪʝʣʝʨʜʽש ʘʪʘʫʳ 

 

ɹʘʣʳץ ʪװʨʽ, 

(n) 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʃʝʚʦʤʠʮʠʪʠʥ 

(ʭʣʦʨʘʤʬʝʥʠʢʦʣ) 

ʤʛ/ʢʛ 

ʊʝʪʨʘʮʠʢʣʠʥ 

ʪʦʙʳ, ʤʛ/ʢʛ 

1 2 3 4 

ɾᴅשʛʽʨ ʭʘʥ ʘʪʳʥʜʘסʳ 

ɹפɸʊʋ ʀʭʪʠʦʣʦʛʠʷ 

ʞᴅʥʝ ʘʢʚʘʤᴅʜʝʥʠʝʪ 

ʟʝʨʪʭʘʥʘʩʳ 

ɾʘʡʳʥ (n 4) ʘʥʳץʪʘʣʤʘʜʳ ʘʥʳץʪʘʣʤʘʜʳ 
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3-ʢʝʩʪʝʥʽש ʞʘʣסʘʩʳ 

 

1 2 3 4 

  ʉʽʙʽʨ ʙʝʢʨʝʩʽ (5) ʘʥʳץʪʘʣʤʘʜʳ 
  ,ʣʢʝʥ ᴆʟʝʥת

"ʋʟʝʢ" ʪʦסʘʥʳ 

ʉʘʟʘʥ (7) ʘʥʳץʪʘʣʤʘʜʳ ʘʥʳץʪʘʣʤʘʜʳ 

 ʄᴇשʢʝ (5) ʘʥʳץʪʘʣʤʘʜʳ ʘʥʳץʪʘʣʤʘʜʳ 
çɸʷʞʘʥè ʙʘʟʘʨʳ ʂʝʧʪʽʨʽʣʛʝʥ 

 ʘʨʘʢᴇʟ (6)ץ

ʘʥʳץʪʘʣʤʘʜʳ ʘʥʳץʪʘʣʤʘʜʳ 

ʓʩʪʘʣסʘʥ 

 ץʳʣʳʰʙʘʣʳץ

(5) 

0,00012Ñ0,006 ʘʥʳץʪʘʣʤʘʜʳ 

ʉװʨʣʝʥʛʝʥ 

 ץʳʣʳʰʙʘʣʳץ

(6) 

ʘʥʳץʪʘʣʤʘʜʳ ʘʥʳץʪʘʣʤʘʜʳ 

çʄʠʨʣʘʥè ʙʘʟʘʨʳ ʂʝʧʪʽʨʽʣʛʝʥ 

 ʘʨʘʢᴇʟ (7)ץ

ʘʥʳץʪʘʣʤʘʜʳ ʘʥʳץʪʘʣʤʘʜʳ 

ʉװʨʣʝʥʛʝʥ 

 ץʳʣʳʰʙʘʣʳץ

(6) 

ʘʥʳץʪʘʣʤʘʜʳ ʘʥʳץʪʘʣʤʘʜʳ 

ʓʩʪʘʣסʘʥ 

 ץʳʣʳʰʙʘʣʳץ

(5) 

ʘʥʳץʪʘʣʤʘʜʳ ʘʥʳץʪʘʣʤʘʜʳ 

ɾʘʣʧʳ 56 ʜʘʥʘ ʘʥʳץʪʘʣʤʘʜʳ ʘʥʳץʪʘʣʤʘʜʳ 
ɽʩʢʝʨʪʧʝʣʝʨ: 1.-ʘʥʳץʪʘʣʤʘʜʳ; 2. ɾʘץʰʘʜʘ ʟʝʨʪʪʝʣʛʝʥ ʙʘʣʳץʪʘʨʜʳש ʩʘʥʳ 

ʢᴇʨʩʝʪʽʣʛʝʥ; 3.- ʃʝʚʦʤʠʮʠʪʠʥ װʰʽʥ ʐʈɼ - <0,0003 ʤʛ / ʢʛ, ʪʝʪʨʘʮʠʢʣʠʥ ʪʦʙʳ-

0,01 ʤʛ / ʢʛ. 

 

"ɸʷʞʘʥ" ʙʘʟʘʨʳʥʘʥ 3-ʢʝʩʪʝʛʝ ʩᴅʡʢʝʩ, ʩʘʪʳʧ ʘʣʳʥסʘʥ ץʘץʪʘʣסʘʥ 

 ʩʘʪ ʝʪʽʣʛʝʥ ʥʦʨʤʘʜʘʥ ʘʩʧʘʡʪʳʥץײʣʛʽʩʽʥʜʝ ʨװ 5 שʪʘʨʳʥʳץʙʘʣʳ ץʳʣʳʰʙʘʣʳץ

ʣʝʚʦʤʠʮʝʪʠʥʥʽץ שʘʣʜʳץ ʤᴇʣʰʝʨʽ ʪʘʙʳʣסʘʥʳ ʙʘʡץʘʣʘʜʳ.  

ʆʩʳʣʘʡʰʘ, ʟʝʨʪʪʝʣʛʝʥ 91 ʩʳʥʘʤʘʥʳ(2022-2023) ש ʙʘʣʳץ ʧʝʥ ʙʘʩץʘ ʜʘ 

ʘʢʚʘʢʫʣʴʪʫʨʘ ᴇʥʽʤʜʝʨʽʥʽש ʽʰʽʥʝʥ ʙʘʢʪʝʨʠʷסʘ ץʘʨʩʳ ʟʘʪʪʘʨʜʳץ שʘʣʜʳץ ʤᴇʣʰʝʨʽ 

(ʣʝʚʦʤʠʮʠʪʠʥ, ʪʝʪʨʘʮʠʢʣʠʥ ʪʦʙʳ) 11 ʩʳʥʘʤʘʜʘ ʪʘʙʳʣʜʳ, ʙײʣ ʟʝʨʪʪʝʣʛʝʥ 

ʩr ʥʘʤʘʣʘʨʜʳש ʞʘʣʧʳ ʩʘʥʳʥʳײץ - 12% שʨʘʜʳ, ʦʥʳש ʽʰʽʥʜʝ ʣʝʚʦʤʠʮʝʪʠʥʥʽש 

ʐʈʂ-ʥʳש, ʪʝʪʨʘʮʠʢʣʠʥ ʪʦʙʳʥʳש ʘʥʪʠʙʠʦʪʠʢʪʝʨʽʥʽ6 ש ʩʳʥʘʤʘʜʘ ʪʠʽʩʽʥʰʝ 6,6% 

 .ʨʘʜʳײץ -

ɸʢʚʘʢʫʣʴʪʫʨʘ ʦʙʲʝʢʪʽʣʝʨʽʥ ʟʘʤʘʥʘʫʠ ᴇʩʽʨʫʜʝ ʘʥʪʠʙʠʦʪʠʢʪʝʨ ʪʝʨʘʧʝʚʪʽʢ 

ʤʘץʩʘʪʪʘ, ʘʫʨʫʣʘʨʜʳש ʘʣʜʳʥ ʘʣʫ װʰʽʥ ʞᴅʥʝ ᴇʩʫ ʩʪʠʤʫʣʷʪʦʨʣʘʨʳ ʨʝʪʽʥʜʝ 

 ʨʜʝװʡʝʣʽ ʪװʘʥ ʙʘʡʣʘʥʳʩʪʳ ʢᴇʧʪʝʛʝʥ ʩʫ ʞʘʥʫʘʨʣʘʨʳ ʞסʦʣʜʘʥʳʣʘʜʳ. ʆʩʳץ

ʥʝʤʝʩʝ ʞʠʽ ʘʥʪʠʙʠʦʪʠʢʪʝʨ ʘʣʘʜʳ. ɸʢʚʘʢʫʣʴʪʫʨʘ ᴇʥʽʤʜʝʨʽʤʝʥ ʘʜʘʤ ʘסʟʘʩʳʥʘ, 

ʩʦʥʜʘʡ-ʘץ ᴇʥʜʽʨʽʩ ץʘʣʜʳץʪʘʨʳʤʝʥ ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ʘʥʪʠʙʠʦʪʠʢʪʝʨ 

ʤʘʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʝʛʽ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʜʽש ʙײʟʳʣʫʳʥ, ʤʠʢʨʦʙʪʳץ 

ʪʝשʛʝʨʽʤʩʽʟʜʽʢʪʽ, ʞʘʥʫʘʨʣʘʨ ʤʝʥ ʘʜʘʤʜʘʨʜʘ ʞʘʧʧʘʡ ʞץײʧʘʣʳ ʘʫʨʫʣʘʨʜʳ 
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ʪʫʜʳʨʘʪʳʥ ʪᴇʟʽʤʜʽ ʙʘʢʪʝʨʠʷʣʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳʥ, ʪʘʨʘʣʫʳʥ ʞᴅʥʝ ʩʘץʪʘʣʫʳʥ 

ʪʫʜʳʨʘʪʳʥ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʜʘ ʢʝʣʝʜʽ. ʊᴇʟʽʤʜʽ ʟʦʦʥʦʟʜʳ ʙʘʢʪʝʨʠʷʣʘʨ ʘʜʘʤʜʘʨסʘ 

ʪʘʤʘץ ʘʨץʳʣʳ ʜʘ, ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʘ ʥʝʤʝʩʝ ץʦʨʰʘסʘʥ ʦʨʪʘ ʦʙʲʝʢʪʽʣʝʨʽ ʘʨץʳʣʳ 

ʜʘ ʞסײʫʳ ʤװʤʢʽʥ ʞᴅʥʝ ʦʣʘʨʜʳ ʞץײʧʘʣʳ ʘʫʨʫʣʘʨסʘ ʰʘʣʜʳץʪʳʨʫʳ ʤװʤʢʽʥ.  

ɹʘʢʪʝʨʠʷʣʘʨʜʳש ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽש ᴅʨʪװʨʣʽ ʢʣʘʩʪʘʨʳʥʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʘʜʘʤʜʘʨ 

ʤʝʥ ʞʘʥʫʘʨʣʘʨʜʘסʳ ʠʥʬʝʢʮʠʷʣʘʨʜʳ ʝʤʜʝʫʜʽש ʪʠʽʤʜʽʣʽʛʽʥ ʪᴇʤʝʥʜʝʪʝʜʽ, ʘʫʨʫʣʘʨ 

ᴇʣʽʤʥʽש ᴇʩʫʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ ʞᴅʥʝ ʘʡʪʘʨʣʳץʪʘʡ ʵʢʦʥʦʤʠʢʘʣʳץ ʰʳסʳʥʜʘʨסʘ 

ᴅʢʝʣʝʜʽ. ɼʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʘʢʚʘʤᴅʜʝʥʠʝʪʪʝ ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽ 

ʘʟʳץ-ʪװʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽ ʪײʨסʳʩʳʥʘʥ ץʦʣʜʘʥʫ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʝʥ ʜʝʥʩʘʫʣʳץ 

ʩʘץʪʘʫ װʰʽʥ װʣʢʝʥ ʧʨʦʙʣʝʤʘסʘ ʘʡʥʘʣʫʜʘ.  

ɹʘʣʳץ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ᴇʩʽʨʫ ʢʝʟʽʥʜʝ ʚʝʪʝʨʠʥʘʨʣʳץ ʧʨʝʧʘʨʘʪʪʘʨ ʤʝʥ 

ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽ ʢʝשʽʥʝʥ ץʦʣʜʘʥʫסʘ ʙʘʡʣʘʥʳʩʪʳ ʘʟʳץ-ʪװʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽʥ 

 ᴇʥʽʤʜʝʨʽʥʜʝ ץʙʽʨʽ ʙʘʣʳ שʳʟʜʳ ʤᴅʩʝʣʝʣʝʨʽʥʽשʤʘ שʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽץ

ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽץ שʘʣʜʳץ ʽʟʜʝʨʽʥʽש ʙʦʣʫʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʇʨʝʧʘʨʘʪʪʘʨ ʙʘʣʳץ 

ʧʠʪʦʤʥʠʢʪʝʨʽʥʜʝ ʙʘʣʳץʪʳש ʞץײʧʘʣʳ ʘʫʨʫʣʘʨʳʥʳש ʪʝʟ ʪʘʨʘʣʫʳʥ ʙʦʣʜʳʨʤʘʫ, 

ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥ ʩʘץʪʘʫ ʢʝʟʽʥʜʝ ʞʝʤʜʽ ʩʘץʪʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. 

 ʅᴅʪʠʞʝʣʝʨʜʽ ץʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʪʝʪʨʘʮʠʢʣʠʥ ʪʦʙʳ 

ʤʝʥ ʣʝʚʦʤʠʮʝʪʠʥ ʘʥʪʠʙʠʦʪʠʢʪʝʨʽʥʽײץ שʨʘʤʳ ʙʦʡʳʥʰʘ ʙʝʣʛʽʣʝʥʛʝʥ ʥʦʨʤʘʜʘʥ 

ʘʩʳʧ ʢʝʪʧʝʛʝʥʽʥ ʘʡʪʫסʘ ʙʦʣʘʜʳ ʩʝʙʝʧʪʝʨʜʽש ʙʽʨʽ ʘʥʪʠʙʠʦʪʠʢʪʝʨ ץʦʣʜʘʥʳʣסʘʥ 

ʙʘʣʳץʪʘʨʜʳש ʪʝʭʥʦʣʦʛʠʷʣʳץ ᴇשʜʝʫʽ ʜʝʧ ʘʪʘʫסʘ ʙʦʣʘʜʳ.  

 

3.1.3 ɹפʆ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘסʳ ʙʘʣʳץʪʘʨʜʳש  ʧʘʨʘʟʠʪʦʣʦʛʠʷʣʳץ 

ʘʫʨʫʣʘʨʳʥʳש ʪʘʨʘʣʫʳʥ ʟʝʨʪʪʝʫ 

3.1.3.1 ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘסʳ ʘʜʘʤʜʘʨ ʘʨʘʩʳʥʜʘ ʙʘʣʳץ 

ʠʥʚʘʟʠʷʩʳʥʳש ʪʘʨʘʣʫʳ 

ɹפʆ-ʜʘ ʘʜʘʤʜʘʨʜʳש ʜʝʥʩʘʫʣʳסʳʥʘ ץʘʫʽʧʪʽ ʙʦʣʫʳ ʤװʤʢʽʥ ʙʘʣʳץʪʘʨʜʳש 

ʠʥʚʘʟʠʷʣʳץ ʘʫʨʫʣʘʨʳʥʳש ʪʘʨʘʣʫ ʳץʪʠʤʘʣʜʳסʳ ʙʘʨ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ʉʦʥʳʤʝʥ 

 ʘʫʽʧʪʽʣʽʢ ʧʝʥץ ץʘʪʳʩʪʳ ʵʢʦʣʦʛʠʷʣʳץ ʧʘʨʘʟʠʪʪʽʢ ʘʫʨʫʣʘʨʳʥʘ שʪʘʨʜʳץʘʪʘʨ, ʙʘʣʳץ

ʵʧʠʟʦʦʪʠʷʣʳץ ʧʨʦʮʝʩʪʽש ʝʨʝʢʰʝ ʙʝʣʛʽʣʝʨʽ ʞʝʪʢʽʣʽʢʪʽ ʟʝʨʪʪʝʣʤʝʛʝʥ. ɹײʣ ʙʘʣʳץ 

ʞᴅʥʝ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥ ʧʘʡʜʘʣʘʥʫ ץʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʰʘʨʘʣʘʨʳʥʳש 

ʪʠʽʤʜʽʣʽʛʽʥ ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʪʝʜʽ.  

ɹפʆ ʙʦʡʳʥʰʘ ʩʘʥʠʪʘʨʣʳץ-ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫ ʜʝʧʘʨʪʘʤʝʥʪʽʥʽש 

ʤʘʪʝʨʠʘʣʜʘʨʳʥʘʥ ʪʘʣʜʘʫ ʙʦʡʳʥʰʘ, ʘʡʤʘץ ʪײʨסʳʥʜʘʨʳ ʘʨʘʩʳʥʜʘ ʦʧʠʩʪʦʨʭʦʟʜʳש 

2008 ʞʳʣʜʘʥ ʙʘʩʪʘʧ 2020 ʞʳʣסʳ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʘץʧʘʨʘʪ ʙʽʟʜʽש ʟʝʨʪʪʝʫʽʤʽʟʜש 

ᴇʟʝʢʪʽʣʽʥ ʘʥʳץʪʘʫ װʰʽʥ, ץʘʞʝʪʪʽ ʘץʧʘʨʘʪ ʙʦʣʳʧ ʪʘʙʳʣʜʳ ץʘʟʽʨʛʽ ʫʘץʳʪץʘ ʜʝʡʽʥ 

ʆ. Felineus ʪʽʨʢʝʣʛʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ʉʦסשʳ 12 ʞʳʣʜʘ ɹפʆ-ʜʘ ʦʧʠʩʪʦʨʭʦʟʙʝʥ 1454 

ʘʜʘʤʜʘ ʜʠʘʛʥʦʩʪʠʢʘ ʞʘʩʘʣʜʳ (ʉʫʨʝʪ 8). 
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ʉʫʨʝʪ 8 - ɹפʆ-ʜʘ 2008-2020 ʞʳʣʜʘʨʳ ʆ. Felineus ʘʫʳʨסʘʥ ʘʜʘʤʜʘʨʜʳש ʩʘʥʳ 

 

ɸץʧʘʨʘʪ  ʪʦʣʳץʪʳʨʫ ʞᴅʥʝ ʞʘשʘʨʪʫ װʰʽʥ ʩʘʥʠʪʘʨʣʳץ-ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ 

ʩʪʘʥʮʠʷ ʜʝʧʘʨʪʘʤʝʥʪʽʥʝʥ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʳש ʪײʨסʳʥʜʘʨʳ ʞᴅʥʝ ʆʨʘʣ 

 ץʠʥʚʘʟʠʷʣʳ שʪʘʨʜʳץʘʥ ʙʘʣʳסʪʘʣץʳʥʜʘʨʳ ʘʨʘʩʳʥʜʘ ʘʥʳסʨײʪ ץʘʣʘʣʳץ

ʘʫʨʫʣʘʨʳʥ ʪʽʨʢʝʫ ʬʘʢʪʽʣʝʨʽ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨ ʩʦסשʳ 5 ʞʳʣ ʘʣʳʥʜʳ.  

ɸʣʳʥסʘʥ ʘץʧʘʨʘʪ ʙʦʡʳʥʰʘ ɹפʆ-ʜʘ ʟʦʦʘʥʪʨʦʧʦʥʟʜʘʨʜʳש ʞʦʡʳʣʤʘסʘʥʳʥ 

ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ ʢʝʨʽʩʽʥʰʝ 2018 ʞʳʣʳ 124 ʘʜʘʤʥʘʥ ʜʠʘʛʥʦʩʪʠʢʘ ʞʘʩʘʣסʘʥʳʥ, 

ʘʣ 2020 ʞʳʣʳ ᴇʪʝ ʪᴇʤʝʥʜʝʧ 73 ʘʜʘʤʥʘʥ ʪʘʙʳʣסʘʥʳʥ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ.   ʆʨʘʣ 

 ʩʘʥʳʥ ʢᴇʨʫʛʝ ʩʫʨʝʪ 9 שʘʥ ʘʜʘʤʜʘʨʜʳסʆ-ʜʘ ʦʧʠʩʪʦʨʭʦʟʙʝʥ ʘʫʳʨפʘʣʘʩʳ ʞᴅʥʝ ɹץ

ʤʝʥ 4-ʢʝʩʪʝʜʝ ʙʘץʳʣʘʫסʘ ʙʦʣʘʜʳ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʫʨʝʪ 9- ʆʨʘʣ ץʘʣʘʩʳʥʜʘ ץʘʥʰʘ ʘʜʘʤʜʘ ʆ. Felineus ʪʽʨʢʝʣʛʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ 

 

ɹײʣ ʜʝʨʝʢʪʝʨʜʝ ʆʨʘʣ ץʘʣʘʩʳ ʙʦʡʳʥʰʘ ʞᴅʥʝ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʳש 

ʘʫʤʘסʳʥʜʘ ʭʘʣʳץ ʘʨʘʩʳʥʜʘ ʙʘʣʳץ ʠʥʚʘʟʠʷʩʳʥʳש ʪʘʨʘʣʫʳ ʪʫʨʘʣʳ ʜʝʨʝʢʪʝʨ 

113 112

136

102

122

107

96

122 120 118
124

109

73

0

20

40

60

80

100

120

140

160

2008200920102011201220132014201520162017201820192020

ɸʫʳʨסʘʥ ʘʜʘʤ ʩʘʥʳ

78

46

27

83
75

0

10

20

30

40

50

60

70

80

90

2019 2020 2021 2022 2023



 

58 

 

ʢᴇʨʩʝʪʽʣʛʝʥ. ɽʢʽʥʰʽ ʜʠʘʛʨʘʤʤʘʜʘ ʘץʧʘʨʘʪʪʘ ʞʘʣʧʳ ʆʨʘʣ ץʘʣʘʩʳ ʙʦʡʳʥʰʘ ʘʜʘʤ 

ʘʨʘʩʳʥʜʳ ʆ. Felineus ʪʽʨʢʝʣʛʝʥʽʥ ʢᴇʨʩʝʪʪʽ ʦʩʳ ʘʫʳʨסʘʥ ʘʜʘʤ ʩʘʥʳʥʘ ץʘʨʘʡʪʳʥ 

ʙʦʣʩʘץ ʩʦסשʳ 5 ʞʳʣʜʘ ᴅʣʜʝ ץʘʡʜʘʡ ᴇʟʛʝʨʽʩ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ 2019 ʞʳʣʜʘʥ ʙʘʩʪʘʧ 

ʠʥʚʘʟʠʘʣʘʥʫʜʳש ʪᴇʤʝʥʜʝʫʽ 2020 ʞʳʣʳ 32 ʘʜʘʤסʘ ʘʣ 2021 ʞʳʣʳ ʝש ʪᴇʤʝʥ 

ʢᴇʨʩʝʪʢʽʰ 27 סʘʥʘ ʘʜʘʤʜʘ ʪʽʨʢʝʣʛʝʥ. ʂʝʣʝʩʽ 2022 ʞʳʣʳ ʢװʨʪ ᴇʩʽʧ ʆʨʘʣ ץʘʣʘʩʳ 

ʙʦʡʳʥʰʘ ʨʝʢʦʨʜʪʳ 83 ʘʜʘʤʜʘ ʘʥʳץʪʘʣʜʳ, ʘʣ 2023 ʞʳʣʳ 8 ʘʜʘʤ ʪᴇʤʝʥʜʝʛʝʥʽʥ 

ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ. ʂʝʣʝʩʽ ʘץʧʘʨʘʪ ʆʨʘʣ ץʘʣʘʩʳ ʞᴅʥʝ ʦʙʳʣʳʩʪʘ ʪʽʨʢʝʣʛʝʥ ʘʫʨʫ 

ʘʜʘʤ ʩʘʥʳ [176, ʙ 197]. 

 

ʂʝʩʪʝ 4 - ʉʦסשʳ 5 ʞʳʣʜʘ ɹפʆ  ʙʦʡʳʥʰʘ ʙʘʣʳץ ʦʧʠʩʪʦʨʭʦʟʳʤʝʥ ʘʫʳʨסʘʥ 

ʘʜʘʤʜʘʨʜʳש ʩʘʥʳ װʰʽʥ ʉʕɹɼ ʪʝʥ ʘʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ 

 

ɸʫʜʘʥ ʘʪʘʫʳ 2019 2020 2021 2022 2023  

ɹפʆ ʙʦʡʳʥʰʘ 109 73 47 124 109 

ɸץʞʘʡʳץ ʘʫʜʘʥʳ 1 3 4 5 1 

ɹᴅʡʪʝʨʝʢ ʘʫʜʘʥʳ 0 0 12 17 11 

ɹᴇʢʝʡ ʦʨʜʘ 9 2 0 0 0 

ɹᴇʨʣʽ ʘʫʜʘʥʳ 1 1 0 9 15 

ɾʘʥסʘʣʘ ʘʫʜʘʥʳ 1 1 0 0 0 

ɾᴅʥ̔ʙʝʢ ʘʫʜʘʥʳ 13 11 0 0 1 

ʂʘʟʪʘʣʦʚ ʘʫʜʘʥʳ 0 0 0 0 0 

 ʘʨʘʪʦʙʝ ʘʫʜʘʥʳ 0 0 0 0 0פ

ʉʳʨʳʤ ʘʫʜʘʥʳ 0 0 0 0 0 

ʊʘʩץʘʣʘ ʘʫʜʘʥʳ 1 0 0 0 2 

ʊʝʨʝʢʪʽ ʘʫʜʘʥʳ 0 1 4 8 2 

ʐʳסשʳʨʣʘʫ ʘʫʜʘʥʳ 1 2 0 2 1 

ʆʨʘʣ.75 83 27 46 82 ץ 

 

ɹפʆ ʙʦʡʳʥʰʘ ʩʘʥʠʪʘʨʣʳץ-ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫ ʜʝʧʘʨʪʘʤʝʥʪʽʥʽש 

ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʪʘʣʜʘʫ ᴇשʽʨ ʪײʨסʳʥʜʘʨʳ ʘʨʘʩʳʥʜʘ ʦʧʠʩʪʦʨʭʦʟʜʳ2008 ש ʞʳʣʜʘʥ 

2023 ʞʳʣסʘ ʜʝʡʽʥ ʪʽʨʢʝʣʛʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ʕʧʠʜʝʤʠʷʣʳץ ʪʘʣʜʘʫ ʢᴇʨʩʝʪʢʝʥʜʝʡ, 

ʠʥʚʘʟʠʷסʘ ײʰʳʨʘסʘʥ ʘʜʘʤʜʘʨʜʳ81% ש - ᴇʟʜʝʨʽ ʜʘʡʳʥʜʘסʘʥ, ʪײʟʜʘʣסʘʥ ʞᴅʥʝ 

ʢʝʧʪʽʨʽʣʛʝʥ ʙʘʣʳץʪʳ ץʦʣʜʘʥסʘʥ ʞᴅʥʝ ץʘʣסʘʥ 19 % װʡ ʞʘʥʫʘʨʳʥʘʥ ʞסײʫ ʳץʧʘʣʳ 

ʙʘʨ. ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘסʳ ʦʧʠʩʪʦʨʭʦʟ ʧʨʦʙʣʝʤʘʩʳ ᴇʟʝʢʪʽ ʙʘʩץʘ 

ʦʙʳʣʳʩʪʘʨʤʝʥ ץʘʨʘסʘʥʜʘ ᴇʪʝ ʞʦסʘʨʳ ʜʝשʛʝʡʜʽ ʢᴇʨʩʝʪʝʜʽ ʘʣʜʳʥʜʘ ʇʘʚʣʦʜʘʨ 

ʞᴅʥʝ ɸʩʪʘʥʘ ץʘʣʘʣʘʨʳ. 

ʆʩʳ ʘץʧʘʨʘʪץʘ ʩװʽʥʝ ʦʪʳʨʳʧ ʩʦסשʳ 2022-2023 ʞʳʣʜʘʨʳ ʙʘʣʳץ 

ʠʥʚʘʟʠʷʣʘʨʳ ʭʘʣʳץ ʘʨʘʩʳʥʜʘ ᴇʪʝ ʢᴇʧ ʪʘʨʘʫʳʥ ʢᴇʨʩʝʪʝʜʽ, ʞᴅʥʝ װʡ 

ʞʘʥʫʘʨʣʘʨʳʥʳש ʘʨʘʩʳʥʜʘ ʜʘ ᴇʪʝ ץʘʨץʳʥʜʳ ʪʘʨʘʡʪʳʥ ʟʦʦʘʥʪʨʦʧʦʥʦʟʜʘʨ ʘʫʳʨʫʳ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʣʳʥסʘʥ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʘץʧʘʨʘʪ ʦʩʳ ʪʘץʳʨʳʧʪʳש ᴇʟʝʢʪʽʣʽʛʽʥ 

ʞᴅʥʝ ʠʥʚʘʟʠʷʥʳש ʪʘʨʘʣʫ ʦʰʘץʪʘʨʳʥ ʘʥʳץʪʘʫ ʞᴅʥʝ ʦʩʳ ʙʘסʳʪʪʘ ʞײʤʳʩ 

ʞʘʩʘʫʳʥʳץ שʘʞʝʪʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 
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3.1.3.2 ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʳש ʘʫʤʘסʳʥʜʘסʳ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ 

ʙʘʣʳץʪʳ ʘʫʣʘʫ ʞᴅʥʝ ʟʝʨʪʪʝʫ ʦʨʳʥʜʘʨʳʥʳש ʛʝʦʛʨʘʬʠʷʣʳץ ʦʨʥʘʣʘʩʫʳ 

ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʳʣʳʩ ʙʘʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥ ʘʥʳץʪʘʫ װʰʽʥ  סʳʣʳʤʠ 

ʟʝʨʪʪʝʫ ʞײʤʳʩʳʥʜʘ ʙʘʣʳץʪʘʨʜʳ ʂʠʨʦʚ, ɹʽʪʽʢ, ʄײʨʘʪʩʘʡ, ɸʡʜʳʥ, ɹʘʨʙʘʩʪʘʫ, 

 ,ʘʪʳ, ʐʽʜʝʨʪʽץʳʨʣʘʡ, ʈʫʙʝʞʢʘ, ɼʝʨʢᴇʣ, ɸʥסʣʢʝʥ ᴆʟʝʥ, ʂʽʰʽ ᴆʟʝʥ, ɹʘת

ɹײʣʜʳʨʪʳ, ʐʳסשʳʨʣʘʫ, ᴆʣʝʥʪʽ, ʂʠʨʦʚ, ɹʽʪʽʢ, ʇʷʪʠʤʘʨ, ʄײʨʘʪʩʘʡ, ɸʡʜʳʥ, 

 ,ʩʳʙʘʡ, ʐʝʞʽʥ-1, ʐʝʞʽʥ-2, ʉʦʣʷʥʢʘ, ɹʘʨʙʘʩʪʘʫ, ɸʰʳᴇʟʝʢץʘʡʪʳ, ɾʘסʘʣʜʳפ

ʂᴇʰʽʤ, ɽʤʙʫʣʘʪʦʚʢʘ, ʐʳסשʳʨʣʘʫ, ʐʘסʘʥ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʙʘʣʳץ ʘʫʣʘʫ ʞᴅʥʝ 

 ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ 82  41 שʨʛʽʟʽʣʜʽ. ɾʘʣʧʳװʤʳʩʪʘʨʳ ʞײʳʣʤrʠ-ʟʝʨʪʪʝʫ ʞס

 .ʩʘʥʳ 1726 ʜʘʥʘ ʙʦʣʜʳ ץʘʥ ʙʘʣʳסʨʛʽʟʽʣʜʽ ʘʫʣʘװʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʘʫʣʘʫ ʞס

 ʘ ʘʫʳʨ ʤʝʪʘʣ, ʨʘʜʠʦʥʫʢʣʠʜ ʞᴅʥʝ ʘʥʪʠʙʠʦʪʠʢʢʝסʪʘʨץʦʩʳʤʰʘ ʦʩʳ ʙʘʣʳפ

ʪʝʢʩʝʨʽʣʤʝʡ ʪײʨʳʧ ʙʘʣʳץʪʘʨʜʳ ʧʘʨʘʟʠʪʦʟʜʘʨסʘ ʪʝʢʩʝʨʽʣʜʽ. ɾʘʣʧʳ פʘʟʘץʩʪʘʥʜʘ 

ʞᴅʥʝ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʳʣʳʩʳʥʜʘ ʙʘʨʣʳץ ʢᴇʣ ʩʫ ʢᴇʟʜʝʨʽʥʜʝ ʙʘʣʳץʪʘʨʜʳש 

ʠʥʚʘʟʠʷʣʳץ ʘʫʨʫʣʘʨʳʥ ʪʦʣʳץ ʝʰʢʽʤ ʟʝʨʪʪʝʤʝʡʜʽ. ɹʘʣʳץʪʘʨ ʽʰʢʽ ʩʘʫʜʘ 

ʥʳʩʘʥʜʘʨʳʥʜʘ ʞᴅʥʝ ʙʘʟʘʨʣʘʨסʘ ʩʘʪʳʣʫסʘ ʢʝʣʝʪʽʥ ʙʘʣʳץʪʘʨ ʪʝʢ ʪʝʢʩʝʨʽʣʝʜʽ, ʞᴅʥʝ 

ʵʢʩʧʦʨʪץʘ ʰʳסʘʪʳʥ ʙʘʣʳץʪʘʨʜʳ ʪʝʢʩʝʨʽʣʝʜʽ ʦʥʜʘʡ ʰʘʨʫʘʰʳʣʳץʪʘʨ ᴇʪʝ ʘʟ, 

ʢᴇʙʽʥʝʩʝ ʘʜʘʤʜʘʨ ᴅʫʝʩץʦʡ ʙʘʣʳץ ʘʫʣʘʫʤʝʥ ʘʡʥʘʣʳʩʘʜʳ.  

ɹפʆ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ, ʙʘʣʳץ ʧʠʪʦʤʥʠʢʪʝʨʽʥʜʝ, ʩʦʥʜʘʡ-ʘץ ʆʨʘʣ 

 ʪʘʫץʣʘʩʪʘʥʫʳʥ ʘʥʳ שᴇʥʽʤʜʝʨʽʥʽ ץʘʥ ʙʘʣʳסʢʪʝʣʝʨʽʥʝʥ ʘʣʳʥװʩʘʫʜʘ ʥ שʘʣʘʩʳʥʳץ

ʞᴅʥʝ ʙʘסʘʣʘʫ ʤʘץʩʘʪʳʥʜʘ ʛʝʣʴʤʠʥʪʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʦʡʳʥʰʘ ᴅʨʪװʨʣʽ 

ʞʝʨʣʝʨʜʝʥ ᴅʨʪװʨʣʽ ʙʘʣʳץ ʪװʨʣʝʨʽʥʽװ שʣʛʽʣʝʨʽʥ ʘʫʣʘʫ ʞᴅʥʝ ʽʨʽʢʪʝʫ ʞװʨʛʽʟʽʣʜʽ.  

ɻʝʣʴʤʠʥʪʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʫ װʰʽʥ ʙʘʣʳץ ʘʫʣʘʫ ʦʨʳʥʜʘʨʳ ʢʘʨʪʘסʘ 

ʪװʩʽʨʽʣʽʧ, ʦʙʣʳʩʪʳש ʙʘʣʳץ ʰʘʨʫʘʰʳʣʳסʳ ʞᴅʥʝ ʩʫ ץʦʡʤʘʣʘʨʳʥʘʥ ʭʘʣʳץץʘ 

ʞʘʧʧʘʡ ʪײʪʳʥʘʪʳʥ ʙʘʣʘʫʩʘ ʙʘʣʳץʪʘʨ  ʘʫʣʘʥʘʪʳʥ ʩʫ ʘʡʜʳʥʳʥʜʘʨʳʥʘʥ  ʦʨʳʥʜʘʨ 

ʪʘשʜʘʣʜʳ (ʉʫʨʝʪ 10). 

 

 
 

ʉʫʨʝʪ 10 - ɹפʆ ʩʫ ʘʡʜʳʥʜʘʨʳʥʘʥ ʙʘʣʳץ ʘʫʣʘʫ ʦʨʳʥʜʘʨʳ 

 

ɿʝʨʪʪʝʫ ʥʳʩʘʥʜʘʨʳ תʣʢʝʥ ʞᴅʥʝ ʂʽʰʽ ᴇʟʝʥʜʝʨʜʽש ʩʫ ʘʡʜʳʥʜʘʨʳʥʘʥ, ʆʨʘʣ-

ʂᴇʰʽʤ ʩʫʘʨʫ ʞװʡʝʩʽʥʝʥ, ʆʨʘʣ ᴇʟʝʥʽʥʽש ʦש ʞʘסʘʣʘʫʳʥʘʥ, ʞʝʨʛʽʣʽʢʪʽ ʤʘשʳʟʳ ʙʘʨ 

ʨʝʟʝʨʚʪʽʢ ʩʫ ʘʡʜʳʥʜʘʨʳʥʘʥ ʞᴅʥʝ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʳש ʙʘʣʳץʪʘʨʜʳש 
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ᴅʨʪװʨʽ ʘʫʣʘʥʜʳ (ʢᴇʢʰʝ, ʤʘʡʙʘʩ, ץʘʨʘʢᴇʟ, ʘץץʘʡʨʘʥ, ʘץʩʳʣʘ, ʪʘʙʘʥ, ʤᴇשʢʝ, ʪץײʳ, 

ʩʘʟʘʥ, ʰʦʨʪʘʥ, ʢᴇʢʩʝʨʢʝ, ץʳʣʳʰ ʙʘʣʳץ ,ץʘʨʘʙʘʣʳץ, ʢᴇʢʩʝʨʢʝ, ʘʣʘʙסײʘ, 

 ʪʳץʘ ʥʘסʪʘʨ ʘʫʣʘʥʜʳ. ʂᴇʙʽʥʝʩʝ ʩʳʥʘʤʘ ʘʣʫץʞᴅʥʝ ʪ. ʙ.) ʙʘʣʳ שʘʥʘʪ,ʞʘʡʳץʳʟʳʣץ

ʥװʢʪʝʥʽ ʪʘʙʫ װʰʽʥ ʟʘʤʘʥʘʫʠ GPS-ʥʘʚʠʛʘʮʠʷʜʘ ץʦʣʜʘʥʜʳ  ʢᴇʙʽʥʝʩʝ װʣʢʝʥ 

ʘʚʪʦʤʦʙʠʣʴʜʽʢ ʪʘʩ ʞʦʣʜʘʨʳʥ ʢᴇʨʩʝʪʝʜʽ ʜʘʣʘ ʞʦʣʜʘʨʳ ʰʳץʧʘʡʜʳ, ʘʣ  ᴅʩʢʝʨʠ 

ʢʘʨʪʘ ץʦʩʳʤʰʘ ʠʥʪʝʨʥʝʪʩʽʟ ʢʘʨʪʘʥʳ ʞװʢʪʝʧ ʤʝʢʝʥ ʞʘʡʜʳ ʪʘʙʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. ʂʝʣʝʩʽ ʩʫʨʝʪʪʝ ץʦʩʳʤʰʘ ʙʦʡʳ װʣʢʝʥ ʩʫ ʘʡʜʳʥʜʘʨʳʥ ʙʘʡץʘʫסʘ 

ʤװʤʢʽʥʜʽʛʽʥ ʙʝʨʝʜʽ. 

 ʂʝʣʝʩʽ ʩʫʨʝʪʪʝ ʙʘʣʳפ ץʦʩʳʤʰʘ GPS-ʪʘ ʜʘʣʘ ʞʦʣʜʘʨʳʥ ʢᴇʨʽʧ ʰʘʪʘʩʧʘʫ 

 .(ʉʫʨʝʪ 11) ץʦʣʜʘʥʜʳץ ʰʽʥ ᴅʩʢʝʨʠ ʢʘʨʪʘװ

 

 
 

ʉʫʨʝʪ 11 - ᴄʩʢʝʨʠ ʢʘʨʪʘʜʘסʳ ʩʫ ʘʡʜʳʥʜʘʨʳʥʘʥ ʙʘʣʳץ ʘʫʣʘʫ ʦʨʳʥʜʘʨʳʥ ʢᴇʨʫʛʝ 

ʙʦʣʘʜʳ 

 

ɿʝʨʪʪʝʫ ʩʳʥʘʤʘʩʳʥ װʰʽʥ ʘʫʣʘʫ ʦʨʳʥʜʘʨʳ ʪʫʨʘʣʳ ʥʘץʪʳ ʘץʧʘʨʘʪ ץʘʞʝʪ. 

ʄײʥʜʘʡ ʜʝʨʝʢʪʝʨʜʽ ʘʣʫ װʰʽʥ ʙʽʟ GPS ʥʘʚʠʛʘʪʦʨʣʘʨʳʥ ץʦʣʜʘʥʜʳץ. ʊᴇʤʝʥʜʝʛʽ 

ʢʝʩʪʝʜʝ ʘʫʣʘʫ ʦʨʳʥʜʘʨʳʥʳש ʥʘץʪʳ ʢʦʦʨʜʠʥʘʪʪʘʨʳ ʙʝʨʽʣʛʝʥ. 
 

 

 
 

ʉʫʨʝʪ 12 - GPS ï ɹʘʣʳץ ʘʫʣʘʫ ʞʝʨʽʥ ʥʘץʪʳ ʢʦʦʨʜʠʥʘʪʪʘʨʤʝʥ ʘʥʳץʪʘʫ 
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ʉʫʜʳש ʢʝʫʽʧ ʞᴅʥʝ ʪʘʩʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʞʳʣ-ʩʘʡʳʥ ʘʫʣʘʫ ʦʨʥʳ ʞᴅʥʝ ʙʘʣʳץ 

ʩʘʥʳ ᴇʟʛʝʨʽʧ ʪײʨʘʜʳ. ʉʦʥʜʳץʪʘʥ ʙʘʣʳץʪʳש ʘʫʣʘʧ ʞᴅʥʝ ʤʝʢʝʥʽʥ ʪʘʙʫ װʰʽʥ 

ʘʨʥʘʡʳ ʢʦʦʨʜʠʥʘʪʪʘʨ ʘʫʣʘʥסʘʥ ʞʝʨʽʥʝʥ ʙʝʣʛʽʣʝʥʜʽ. ɹʘʪʳʩ פʘʟʘץʩʪʘʥ 

ʦʙʳʣʳʩʳʥʜʘסʳ ʩʫ ʘʡʜʳʥʜʘʨʳʥʳש ʥʘץʪʳ ʙʘʣʳץ ʤʝʢʝʥʜʝʡʪʽʥ ʘʨʝʘʣʳʥ ʘʥʳץʪʘʧ  5  

ʢʝʩʪʝʜʝ ʪʦʣʳץ ʢᴇʨʩʝʪʽʣʜʽ. 

 

ʂʝʩʪʝ 5 - ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʘʥ ʙʘʣʳץ ʩʳʥʘʤʘʣʘʨʳ ʘʣʳʥסʘʥ 

ʢʦʦʨʜʠʥʘʪʪʘʨʳ 

 
 ̄ ʉʫ ʘʡʜʳʥʜʘʨ ʘʪʘʫʳ N- 

ʉʦʣʪװʩʪʽʢ 

ʝʥʜʽʛʽ 

ɽ- 

ʐʳסʳʩ 

ʙʦʡʣʳסʳ 

ɻʨʘʜʫʩʪʘסʳ 

ʙʘסʳʪʪʘʨ 

ɹʠʽʢʪʽʛʽ 

ʤ 

1 ʄײʨʘʪʩʘʡ ʩ.16 232 47,275675 49,078209  ץ 

2 ʉʘʨʳ-ɸʡʜʳʥ ʢᴇʣʽ 48,926936 49,671051 206 -11 

3 ɸʡʜʳʥ ʢᴇʣʽ 48,950484 49,623459 207 -8 

4 ɹʘסʳʨʣʘʡ ᴇʟ. 49,374436 51,726512 171 -3 

5 ʉʘʨʳ-ᴆʟʝʥ ᴇʟ. 

ɸʡʜʘʨʭʘʥ ʘʫʳʣʳ 

49,467543 49,137449 220 6 

 .ʘʨʘ-ᴆʟʝʥ ᴇʟפ 6

ʂᴇʢʪʝʨʝʢ ʘʫʳʣʳ 

49,389717 49,228313 217 1 

7 ʉʘʨʳ-ᴆʟʝʥ ᴇʟ. 

ɾײʣʜʳʟ ʘʫʳʣʳ 

49,272463 49,488634 212 -2 

8 ɹʘʣʳץʪʳ ʩʘץʨʘʣ.ʢ 49,62582 49,372725 219 5 

9 ɸʱʳʩʘʡ ᴇʟ. 49,42647 49,697543 211 0 

10 ʉʘʨʳʰʘסʘʥʘץ ʢᴇʣʽ 49,455848 49,876493 209 3 

 ʘʨʘ-ᴆʟʝʥ.ᴇʟפ 12

ʉʘʪʳʙʘʣʜʳ ʘʫʳʣʳ  

49,516796 49,613675 221 0 

  ʘʨʘ-ᴆʟʝʥ.ᴇʟפ 13

ɸץʧᴅʪʝʨ ʘʫʳʣʳ 

49,87076 49,164801 227 11 

14 ʂᴇʰʽʤ.ᴇʟ  50,516043 50,825719 205 14 

15 ʂʠʨʦʚ ʩ.21 205 50,934225 50,662945 ץ 

16 ɹʽʪʽʢ ʩ.12 203 50,730244 50,300289 ץ 

17 ɼᴇשʛʝʣʝʢʩʢʦʝ ʩ.10 201 50,612531 50,029177 ץ 

 ʘʡʪʳ.ᴇʟ 49,440967 53,041798 147 12סʘʣʜʳפ 18

19 ᴆʣʝʥʪʠ. ᴇʟ 50,415569 53,012801 125 50 

20 ʐʠʜʝʨʪʽ.ᴇʟ 50,326949 52,471636 139 29 

21 ʉʦʣʷʥʢʘ.ʢᴇʣʽ 51,230465 52,32897 85 53 

22 ʋʪʚʘ.ᴇʟ ɸʢʩʘʡ.53 90 52,914378 51,166245 ץ 

23 ʐʳʥʛʳʨʣʘʫ.ᴇʟ 

ʄʘʩʘʡʪʦʙʝ ʘʫʳʣʳ 

51,382463 52,792447 77 45 

24 ɹᴇʨʣʽ.ᴇʟ 51,435486 52,654395 73 45 

25 ɹʘʨʙʘʩʪʘʫ.ᴇʟ 51,022172 51,776461 118 43 

26 ɽʤʙʦʣʘʪ.ᴇʟ 51,645464 52,298291 53 66 

27 ʈʫʙʝʞʢʘ ᴆʟ. 51,407392 51,960772 61 36 

28 ɼʝʨʢᴇʣ ᴇʟ. 51,239747 50,897805 283 38 

29 ʐʘסʘʥ.ᴇʟ 51,316416 51,462295 35 31 

30 ʐʝʞʽʥ-1.ᴇʟ 50,891725 50,031975 251 36 

31 ʐʝʞʽʥ-2.ᴇʟ 50,821817 49,662086 252 35 
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ʉʘʣʳʩʪʳʨʤʘʣʳ ʪʘʨʠʭʠ, ʩʘʣʳʩʪʳʨʤʘʣʳ-ʛʝʦʛʨʘʬʠʷʣʳץ ʩʠʧʘʪʪʘʫ, 

ʢʣʠʥʠʢʘʣʳץ-ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʪʝʢʩʝʨʫ, ʟʝʨʪʭʘʥʘʣʳץ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽʢ 

ʵʢʩʧʝʨʠʤʝʥʪʪʝʨ ᴅʜʽʩʪʝʨʽʥ ץʘʤʪʠʪʳʥ ʨʝʪʨʦʩʧʝʢʪʠʚʪʽ ʞᴅʥʝ ʞʝʜʝʣ 

ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛ ʞװʨʛʽʟʫ ʞʦʣʳʤʝʥ ʥʦʟʦʣʦʛʠʷʣʳץ ʘʡץʳʥʜʘʫ 

ʤʘץʩʘʪʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ʉʫ ʘʡʜʳʥʜʘʨʳʥʳש ʙʘʣʳץ ʤʝʢʝʥʜʝʡʪʽʥ ʦʨʳʥʜʘʨʳʥ 

ʪʘʙʫʜʘ ʦשʘʡסʘ ʩʦץʧʘʡʜʳ, ʥʝʤʝʩʝ ʙʘʣʳץ ʪײʥʰʳסʫ (ʟʘʤʦʨ), ʪʦץʪʳ ץʘʨʤʘץ 

ʢʝʩʽʨʽʥʝʥ, ʩʫ ʪʘʩʳʤʘסʘʥʜʳץʪʘʥ ʞᴅʥʝ ʙʘʣʳץʪʘʥʜʳʨʫ ʞײʤʳʩʳ 

ʘʪץʘʨʳʣʤʘסʘʥʜʳץʪʘʥ ᴇʟʝʥʜʝʨʜʝ ʙʘʣʳץʪʳש ʞʦץʪʳסʳʥ ʙʘʡץʘʫסʘʜʘ ʙʦʣʘʜʳ. 

ɹʘʣʳץʪʳש ʽʨʽ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʞʝʪʽʣʛʝʥʜʝʨʽʥ ʙʘʣʳץ ʰʘʨʫʘʰʳʣʳץʪʘʨʳʥʜʘסʳ ʩʫ-

 .ʦʡʤʘʣʘʨʳʥʜʘ ʞʠʽ ʢʝʟʜʝʩʪʽץ

ɹʦʣʘʰʘץʪʘ ʦʩʳʥʜʘʡ ʢʦʦʨʜʠʥʘʪʪʘʨסʘ ʩװʡʽʥʝ ʦʪʳʨʳʧ ɹפʆ-סʳ ʠʥʚʘʟʠʷʣʳץ 

ʪʘʨʘʣʫ ʦʰʘסʳʤʝʥ, ʙʘʣʳץ ʪװʨʽʥ ʘʥʳץʪʘʡʪʳʥ ʧʣʵʡʤʘʨʢʝʪʪʘ ץʦʩʳʤʰʘ ʞʘʩʘʫ 

ʞʦʩʧʘʨʣʘʥסʘʥ. ʆʙʣʳʩ ᴅʨ ʪײʨסʳʥʳ ʦʩʳ ץʦʩʳʤʰʘʥʳ ץʦʣʜʘʥʳʧ ʩʫ 

ʘʡʜʳʥʜʘʨʳʥʜʘסʳ ʙʘʣʳץ ʩʘʥʳ, ʪװʨʽ ʞᴅʥʝ ʵʧʠʟʦʪʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʜʳ ʙʘץʳʣʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʞᴅʥʝʜʝ ʙײʣ ץʦʩʳʤʰʘ ʞʳʣ ʩʘʡʳʥ ʘץʧʘʨʘʪʳ ᴇʟʛʝʨʽʧ ʪײʨʘʜʳ. 

ɹʘʣʳץ ʰʘʨʫʘʰʳʣʳסʳʥʳש ᴇʥʽʤʜʝʨʽʥʽץ שʘʫʽʧʩʽʟʜʽʛʽʥʽש ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ 

ʘʥʳץʪʘʫ ʮʠʬʨʣʘʥʜʳʨʫʜʳ ץʘʞʝʪ ʝʪʝʜʽ. 

 

3.1.3.3 ɹפʆ-ʥʳש ʩʫ ʘʡʜʳʥʜʘʨʳʥʘʥ ʘʣʳʥסʘʥ ʙʘʣʳץʪʘʨʜʳ ʧʘʨʘʟʠʪʦʣʦʛʠʷʣʳץ 

ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽ 

ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘ ʙʘʣʳץ ʩʘʣʘʩʳʥʳץ שʘʨץʳʥʜʳ ʜʘʤʫʳ ʘʜʘʤʜʘʨ 

 ʘʫʧʽץ ʪʘʨʘʣʫ שʘʪʘʨ ʧʘʨʘʟʠʪʪʽʢ ʘʫʨʫʣʘʨʳʥʳץʙʽʨ שʪʘʨʜʳץʘʫʽʧʪʽ ʙʘʣʳץ ʰʽʥװ

ʪʫסʳʟʘʜʳ. ɹסײʘʥ ɹפʆ ʦʙʳʣʳʩʳ ʞᴅʥʝ ʽʨʽ ʩʫ ʞװʡʝʩʽʥʝ ʥʝʛʽʟʛʽ ʈʌ-ʥʘʥ ʩʫ ʢʝʣʝʜʽ 

ʞᴅʥʝ ʂʘʩʧʠʡ ʪʝשʽʟʽʥʽש ʞʘסʘʣʘʫʳʥʜʘסʳ ʛʝʦʛʨʘʬʠʷʣʳץ ʦʨʥʘʣʘʩʫʳ ʞᴅʥʝ ʪײʱʳ ʩʫ 

ᴇʟʝʥʜʝʨʽ ʤʝʥ ʢᴇʣʜʝʨʽʥʽש ʪʳסʳʟ ʞʝʣʽʩʽ ʳץʧʘʣ ʝʪʝʜʽ. ɹʘʣʳץ ʞᴅʥʝ ʙʘʣʳץ 

ᴇʥʽʤʜʝʨʽʥʜʝ ʧʘʨʘʟʠʪʪʝʨʜʽ ʘʥʳץʪʘʫ ʬʘʢʪʽʩʽ ʘץʘʫסʘ ʥʝʤʝʩʝ ʦʥʳש ʩʦʨʪʪʘʨʳʥ 

ʪᴇʤʝʥʜʝʪʫʛʝ ʥʝʛʽʟ ʙʦʣʘ ʘʣʘʜʳ. ʇʘʨʘʟʠʪʪʝʨʜʽץ שʘʥʜʘʡ ʢװʡʜʝ ʞᴅʥʝ ץʘʥʜʘʡ 

ʤᴇʣʰʝʨʜʝ ʪʘʙʳʣסʘʥʳʥ ʝʩʢʝʨʫ ץʘʞʝʪ. ɹʘʣʳץ ʧʝʥ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽש ʪʘסʘʤʜʳץ 

ʞʘʨʘʤʜʳʣʳסʳʥ ʘʥʳץʪʘʫ ʢʝʟʽʥʜʝ ʙײʣʰʳץʝʪ ʪʽʥʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ ʧʘʨʘʟʠʪʪʝʨ סʘʥʘ 

ʤʘשʳʟʜʳ. ɼʝʥʝ ʙʝʪʽʥʽש, ʩʦʥʜʘʡ-ʘץ ʙʘʫʳʨʜʳש, ʫʳʣʜʳʨʳץʪʳש ʧʘʨʘʟʠʪʪʝʨʽ 

ʝʩʢʝʨʽʣʝʜʽ; ʝʛʝʨ ʙײʣ ʙᴇʣʽʢʪʝʨ ʪʘסʘʤʜʳץ ʤʘץʩʘʪʪʘ ץʦʣʜʘʥʘʜʳ. ɹʘʩץʘ ʤװʰʝʣʝʨʜʽש 

ʧʘʨʘʟʠʪʪʝʨʽ, ᴅʩʽʨʝʩʝ ʘʩ ץʦʨʳʪʫ ʞʦʣʜʘʨʳ ʞᴅʥʝ ʜʝʥʝ ץʫʳʩʪʘʨʳʥʳש ᴇʟʽ ʘץʘʫסʘ 

ʥʝʤʝʩʝ ʙʘʣʳץ ʧʝʥ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʝ ʩʝʙʝʧ ʙʦʣʘ ʘʣʤʘʡʜʳ. 

 ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʩʫ ʘʡʜʳʥʜʘʨʜʘסʳ ʙʠʦץʘʫʽʧʩʽʟʜʽʛʽʥ ʘʥʳץʪʘʫ װʰʽʥ 

ʦʙʣʳʩʪʳש ʽʨʽ ʞᴅʥʝ ʙʘʣʳץʪʘʨ ʞʠʽ ʘʫʣʘʥʘʥʪʳʥ ᴇʟʝʥʜʝʨʜʝʥ, ʢᴇʣʜʝʨʝʨʽʥʝʥ ʩʫ 

 ʩʘʨʘʧʪʘʤʘ ץʩʘʥʠʪʘʨʣʳ-ץʪʘ ʘʫʣʘʧ ʦʥʳ ʚʝʪʝʨʠʥʘʨʠʷʣʳץʦʡʤʘʣʘʨʳʥʘʥ ʙʘʣʳץ

ʧʘʨʘʟʠʪʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ 2021-2023 ʞʳʣʜʘʨʳ ʘʨʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 

 ʂᴇʨʩʝʪʽʣʛʝʥ װʣʢʝʥ (ɾʘʡʳץ, ʐʘסʘʥ, ɼʝʨʢᴇʣ, ʂᴇʰʽʤ, ʐʘʣץʘʨ, ɹʘʣʳץʪʳ, 

ʉʘץʘʨʘʣ תʣʢʝʥ ʞᴅʥʝ ʂʽʰʽ ᴆʟʝʥ) ʞᴅʥʝ ʢʽʰʢʝʥʪʘʡ ᴇʟʝʥʜʝʨ ʙʘʨ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʦʙʣʳʩʪʘ 60-ʪʘʥ ʘʩʪʘʤ ʪײʱʳ ʩʫ ʞᴅʥʝ 100-ʛʝ ʜʝʡʽʥ ʪײʟʜʳ ʢᴇʣʜʝʨ ʙʘʨ. ʉʫ 

 ץʳ ʳʩʪʳסʨʛʽʟʜʽ ʞʘʟװʪʘʨ ʜʘʣʘʜʘ ʟʝʨʪʪʝʫ ʞץʘʥ ʙʘʣʳסʦʡʤʘʣʘʨʳʥʜʘ ʘʫʣʘʥץ

ʤʝʨʟʽʤʜʝ ᴇʪʢʽʟʽʣʜʽ. 

ɹפʆ ʩʫ ʘʡʜʳʥʜʘʨʳʥʘʥ 2021 ʞʳʣסʳ ץʳʨʢװʡʝʢ ʘʨʘʣʳסʳʥʜʘ ʙʘʣʳץʪʘʨʜʳ 

ʟʝʨʪʪʝʫ װʰʽʥ תʣʢʝʥ ʞᴅʥʝ ʂʽʰʽ ᴇʟʝʥʜʝʨʜʽש ʪʘʙʠסʠ ʩʫ ʘʡʜʳʥʜʘʨʳʥʘ: 
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ʉʘʨʳʰʘסʘʥʘץ ʢᴇʣʽʥʝ, פʘʨʘʩʫ, ɸץʧʘʪʝʨ, ᴄʙʽʰ, ɾײʣʜʳʟ ʉʘʪʳʙʘʣʜʳ, ʂᴇʢʪʝʨʝʢ, 

ɸʡʜʘʨʭʘʥ ʢʝʥʪʽʥʽש ʤʘשʳʥʘ ʙʘʣʳץʪʘʨ ʘʫʣʘʥʜʳ. 

 ʆʩʳʣʘʡʰʘ, ʦʩʳ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʘʫʣʘʥסʘʥ ʙʘʣʳץʪʘʨʜʳ449 ש ʜʘʥʘʩʳ, 15 

ʪװʨʽ ʟʝʨʪʪʝʣʜʽ, ʦʥʳש ʽʰʽʥʜʝ: פʳʟʳʣץʘʥʘʪ-49, ʉʘʟʘʥ-22, ʊʘʙʘʥ-35, ɸʣʘʙסײʘ-40, 

ʄᴇשʢʝ-24, פʘʨʘײץʡʨʳ84-ץ, ɸץʩʳʣʘ-18, ɸץץʘʡʨʘʥ ï 2, ʂᴇʢʰʝ-26, ɻʫʩʪʝʨ-55, 

ʂᴇʢʩʝʨʢʝ -24, ɾʘʡʳʥ -10, ʐʦʨʪʘʥ-57, ɸץʙʘʣʳ2-ץ, ʄʘʡʙʘʩ-1 ʙʘʣʳץ ʟʝʨʪʪʝʣʜʽ. 

ʉʫ ʦʙʲʝʢʪʽʣʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʘʣʳץʪʘʨʜʳש ʪװʨʣʽʢ ײץʨʘʤʳ ʂʝʩʪʝ-6 

ʢᴇʨʩʝʪʽʣʛʝʥ. 

ʂʝʩʪʝ 6 - ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳ, תʣʢʝʥ ʞᴅʥʝ ʂʽʰʽ ᴇʟʝʥʜʝʨʜʽש ʩʫ 

ʘʡʜʳʥʜʘʨʳʥʜʘ ʟʝʨʪʪʝʫ װʰʽʥ ʘʫʣʘʥסʘʥ ʙʘʣʳץ ʪװʨʣʝʨʽ 
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 - ʘʥʘʪ 4ץʳʟʳʣפ  .1

 

4 7 10 6 13 5 

2.  ʉʘʟʘʥ 2 - 10 - - - 10 - 

3.  ʊʘʙʘʥ - 13 11 4 - 7 - - 

4.  ɸʣʘʙסײʘ 7 - - - 10 - 11 12 

5.  ʄᴇשʢʝ 6  5 3 2 1 - 7 

 10 11 7 16 7 3 16 14 ץʡʨʳײץʘʨʘפ  .6

7.  ɸץʩʳʣʘ - 7 - 6 4 - 1 - 

8.  ɸץץʘʡʨʘʥ - - 1 - - - 1 - 

9.  ʂᴇʢʰʝ - 21 - 5 - -  - 

10.  ɻʫʩʪʝʨ - 2 2 38 1 - 7 5 

11.  ʂᴇʢʩʝʨʢʝ - 8 7 9 - - - - 

12.  ɾʘʡʳʥ - - - - 2 - 8 - 

13.  ʐʦʨʪʘʥ 2 - 15 9 - 14 17 - 

14.  ɸץʙʘʣʳ2 - - - - ץ - - - 

15.  ʄʘʡʙʘʩ - - - - - - - 1 

 ɾʘʣʧʳ 35 67 58 88 47 35 79 40 

        

        ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʳש ʘʫʤʘסʳʥʜʘסʳ תʣʢʝʥ ʞᴅʥʝ ʂʽʰʽ ᴇʟʝʥʜʝʨʜʽש ʩʫ 

ʘʡʜʳʥʜʘʨʳʥʜʘ ʦʧʠʩʪʦʨʭʦʟ, ʣʠʛʫʣʝʟ, ʧʦʩʪʦʜʠʧʣʦʩʪʦʤʦʟ ʞᴅʥʝ ʘʥʠʟʘʢʠʜʦʟ 

ʘʫʨʫʣʘʨʳʥʘ ʪʝʢʩʝʨʽʣʛʝʥ ʞʘʣʧʳ ʘʫʣʘʥסʘʥ 449 ʙʘʣʳץ (ʢʝʩʪʝ 7). 

       ʃʠʛʫʣʝʟʙʝʥ ʙʘʣʳץʪʘʨʜʳש ʠʥʚʘʟʠʷʣʘʥʫʳʥ ʟʝʨʪʪʝʫ ʉʘʨʳʰʘסʘʥ ʢᴇʣʽʥʝʥ, פʘʨʘ 

ᴇʟʝʥʥʝʥ, ɸץʧʘʪʝʨ ʢʝʥʪʽʥʽש ʤʘשʳʥʘʥ, ʂʽʰʽ ᴇʟʝʥʥʝʥ, ɾײʣʜʳʟ ʢʝʥʪʽʥʽש ʤʘשʳʥʘʥ, 

ʂʽʰʽ ᴇʟʝʥʥʝʥ ʉʘʪʳʙʘʣʜʳ ʢʝʥʪʽʥʽש ʤʘשʳʥʘʥ ʞᴅʥʝ ʀʕ-15%, ʀʀ-2 ʜʘʥʘʜʘʥ 

ʙʘʣʳץʪʘʨ ʞץײʪʳʨʫסʘ ʙʝʡʽʤ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. פʘʨʘʩʫ ʢʝʥʪʽʥʽש ʤʘשʳ פʘʨʘ ᴇʟʝʥʥʝʥ, 

ɸץʧʘʪʝʨ ʢʝʥʪʽʥʽש ʤʘשʳ תʣʢʝʥ ᴇʟʝʥʥʝʥ, ɾײʣʜʳʟ ʢʝʥʪʽʥʽש ʤʘשʳ ʂʽʰʽ ᴇʟʝʥʥʝʥ, 
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ʂᴇʢʪʝʨʝʢ ʢʝʥʪʽʥʽש ʤʘשʳ ʂʽʰʽ ᴇʟʝʥʥʝʥ, ɸʙʠʰ ʞᴅʥʝ ʢʝʥʪʽʥʽש ʤʘשʳ ʂʽʰʽ ᴇʟʝʥʥʝʥ 

ʀʕ-21%, ʀʀ-6 ʜʘʥʘʜʘʥ ʙʘʣʳץʪʘʨ ʧʦʩʪʦʜʠʧʣʦʩʪʦʤʦʟ ʘʥʳץʪʘʣʜʳ. ʊʝʢ ʆʨʘʣ 

 ʽʰʽʥʝʥ ʀʕ-12% שʪʘʨʜʳץʘʥ ʙʘʣʳסʢʪʝʣʝʨʽʥʝʥ ʩʘʪʳʧ ʘʣʳʥװʩʘʫʜʘ ʥ שʘʣʘʩʳʥʳץ

ʀʀ-8 ʘʥʠʟʘʢʠʜʦʟ ʪʘʙʳʣʜʳ, ʦʧʠʩʪʦʨʭʦʟ ʪʘʙʳʣʤʘʜʳ [177, ʙ. 8]. ɹʘʣʳץʪʘʨʜʘסʳ 

ʦʧʠʩʪʦʨʭʦʟ ʞᴅʥʝ ʘʥʠʟʘʢʠʜʦʟ ʙײʣ ʩʫ ץʦʡʤʘʣʘʨʳʥʘʥ ʪʘʙʳʣסʘʥ ʞʦץ, ʪᴇʤʝʥʜʝʛʽ 7 

ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʝʜʽ. 

 

ʂʝʩʪʝ 7 - תʣʢʝʥ ʞᴅʥʝ ʂʽʰʽ ᴇʟʝʥʜʝʨʜʽש ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʘʥʳץʪʘʣסʘʥ ʠʥʚʘʟʠʷʣʘʨ 

 

 ̄

ʉʫ ʘʡʜʳʥʳʥʳש 

ʘʪʘʫʳ 

ɸʫʨʫʣʘʨ ʘʪʘʫʳ 

ʆpistorʩhis 

felineus 

Ligula 

intestinalis 

Postodiplost

omum 

cuticola 

ɸnisakis 

simplex 

1.  ʉʘʨʳʰʘסʘʥʘץ 

ʢᴇʣʽ 
- + - - 

 ʣʢʝʥïᴇʟʝʥת  .2

 ʘʨʘʩʫ ʘʫʳʣʳפ
- - + - 

 ʣʢʝʥïᴇʟʝʥת  .3

ɸץʧᴅʪʝʨ ʘʫʳʣʳ 
- + + - 

 ʣʢʝʥïᴇʟʝʥת  .4

ɸʡʜʘʨʭʘʥ 

ʘʫʳʣʳ 

- - - - 

5.  ʂʽʰʽ-ᴇʟʝʥ 

ɾײʣʜʳʟ ʘʫʳʣʳ 
- + + - 

 ʣʢʝʥïᴇʟʝʥת  .6

ʂᴇʢʪʝʨʝʢ 

ʘʫʳʣʳ 

- - + - 

 ʣʢʝʥïᴇʟʝʥת  .7

ʉʘʪʳʙʘʣʜʳ 

ʘʫʳʣʳ 

- + - - 

8.  ʂʽʰʽ-ᴇʟʝʥ ᴄʙʽʰ 

ʘʫʳʣʳ 
- - + - 

9.  ʆʨʘʣ ץʘʣʘʩʳʥʜʘ 

ʩʘʪʳʣʫʜʘסʳ 

ʙʘʣʳץʪʘʨ 

- - - + 

 

ɹʘʣʳץʪʘʨʜʘ ʩʫ ץʦʡʤʘʣʘʨʜʘ 2021 ʞʳʣʳ ʙʘʣʳץʪʳ ʘʫʣʘʫ ʞᴅʥʝ ʩʘʪʳʧ ʘʣʳʧ 

ʟʝʨʪʝʫʽʥʜʝ ʦʧʠʩʪʦʨʭʦʟ ʪʘʙʳʣʤʘʜʳ ʞᴅʥʝ ʘʥʠʟʘʢʠʜʦʟ ʽʰʢʽ ʩʘʫʜʘ ʦʙʲʝʢʪʽʥʜʝ 

ʘץʩʳʣʘ ʙʘʣʳץʪʘʨʳʥʘʥ ʪʽʨʽ ʧʘʨʘʟʠʪʪʝʨʽ ʪʘʙʳʣʜʳ. ɿʝʨʪʪʝʫʽʤʽʟʜʽש ʤʽʥʜʝʪʽʥʝ ɹʘʪʳʩ 

 ʪʘʨʳʥ ʜʠʘʛʥʦʩʪʠʢʘ ʞʘʩʘʫץʘʫʨʫʣʘʨʳʥ ʦʰʘ ץʪʘʨʳʥ ʠʥʚʘʟʠʷʣʳץʩʪʘʥ ʙʘʣʳץʘʟʘפ

 ץʟʝʨʪʪʝʫ ʦʨʪʘʣʳ ץʳʣʳʤʠ ʙʘʣʳנ ʘʫʣʘʫ ʢʝʡʙʽʨ ʢʝʟʜʝ ץʙʘʣʳ ץʰʽʥ ʙʘʨʣʳװ

 ʳʟʤʝʪʢʝʨʣʝʨʽ ʠʭʪʠʦʣʦʛץ שʳʟʤʝʪʢʝʨʣʝʨʽʤʝʥ ʙʽʨʛʝ ʙʘʩʪʘʣʜʳ. ʆʩʳ ʤʝʢʝʤʝʥʽץ

ʤʘʤʘʥʜʘʨʳ ײץʨʘʜʳ. ɹʘʣʳץ ʰʠʢʽʟʘʪʳ ᴇʪʝ ʞʝʜʝʣ ʙײʟʳʣʘʪʳʥ ᴇʥʽʤʛʝ ʞʘʪץʘʥ ʩʦש 

ʙʘʣʳץʪʳ ʘʫʣʘʧ ʜʘʣʘʜʘ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʞʘʩʘʣʜʳ. 
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          ʂʝʣʝʩʽ ʟʝʨʪʪʝʫ ʞײʤʳʩʳ 2021 ʞʳʣסʳ ץʘʟʘʥ ʘʡʳʥʜʘ ʘʨʘʣʳסʳʥʜʘ 

ʙʘʣʳץʪʘʨʜʳ ʟʝʨʪʪʝʫ װʰʽʥ ʆʨʘʣ-ʂᴇʰʽʤ ʩʫ ï ʩʫʘʨʫ ʞװʡʝʩʽʥʽש ʪʘʙʠסʠ ʩʫ 

ʘʡʜʳʥʜʘʨʳʥʘ, ʆʨʘʣ ᴇʟʝʥʽʥʽש ʦש ʞʘסʘʣʘʫʳʥʘ, ʞʝʨʛʽʣʽʢʪʽ ʤʘשʳʟʳ ʙʘʨ ʨʝʟʝʨʚʪʽʢ ʩʫ 

ʘʡʜʳʥʜʘʨʳʥʘ ʞᴅʥʝ ɹפʆ ʙʘʣʳץ ʧʠʪʦʤʥʠʢʪʝʨʽʥʝ: ɼʝʨʢᴇʣ, ɸʥץʘʪʳ, ʐʽʜʝʨʪ,̔ 

ɹײʣʜʳʨʪʳ, ʐʳסשʳʨʣʘʫ, ʈʫʙʝʞʢʘ ᴇʟʝʥʜʝʨʽʥʝ, ɹʽʪʽʢ, ʂʠʨʦʚ, ʇʷʪʠʤʘʨ ʩʫ 

 שʪʘʨʜʳץʘʥ ʙʘʣʳסʆʩʳʣʘʡʰʘ, ʦʩʳ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʘʫʣʘʥ .ץʦʡʤʘʣʘʨʳʥʘ ʙʘʨʜʳץ

435 ʜʘʥʘʩʳ, 15 ʪװʨʽ ʟʝʨʪʪʝʣʜʽ, ʦʥʳש ʽʰʽʥʜʝ: 37ïפʳʟʳʣץʘʥʘʪ , 18 ï ʉʘʟʘʥ, 27 ï 

ʊʘʙʘʥ, 37 ïɸʣʘʙסײʘ, 17 ï ʄᴇשʢʝ, 44 ï פʘʨʘײץʡʨʳ28 ,ץ – ɸץʩʳʣʘ, 18 ï 

 ʘʡʨʘʥ, 36 ï ʂᴇʢʰʝ 47 ï ɻʫʩʪʝʨ, 37 ï  ʂᴇʢʩʝʨʢʝ, 13 ïץץïɸ 12 ,ץʳʣʳʰʙʘʣʳפ

ʊץײʳ, 16 ï ɾʘʡʳʥ, 48 ï ʐʦʨʪʘʥ ʘʫʣʘʥסʘʥ ʙʘʣʳץʪʘʨʳʥʜʳ ʠʥʚʘʟʠʷʣʳץ ʘʫʨʫʣʘʨסʘ 

ʟʝʨʪʪʝʣʜʽ [177, ʙ. 9]. 

ɹפʆ ᴇʟʝʥʜʝʨʽʥʜʝ ʞʝʨʛʽʣʽʢʪʽ ʤʘשʳʟʳ ʙʘʨ ʨʝʟʝʨʚʪʽʢ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʞᴅʥʝ 

ɹפʆ ʙʘʣʳץ ʧʠʪʦʤʥʠʢʪʝʨʽʥʜʝ ʟʝʨʪʪʝʫ װʰʽʥ ʘʫʣʘʥסʘʥ ʙʘʣʳץ ʪװʨʣʝʨʽ ʞᴅʥʝ ʩʫ 

-ʨʘʤʳ -ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. ʆʨʘʣײץ ʨʣʽʢװʪ שʪʘʨʜʳץʘʥ ʙʘʣʳסʦʡʤʘʣʘʨʳʥʘʥ ʘʣʳʥץ

ʂᴇʰʽʤ ʩʫʘʨʫ ʞװʡʝʩʽʥʽש ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʂʝʩʪʝ 8 . 

 

ʂʝʩʪʝ 8 - ʆʂʉʉɾ ʩʫ ץʦʡʤʘʣʘʨʳʥʘʥ ʘʫʣʘʥסʘʥ ʙʘʣʳץʪʘʨ ʪװʨʽ 

 
 ̄ ɹʘʣʳץ 
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ʘʥץʳʟʳʣפ  .1

ʘʪ 

2 - 4 - 6 13 5 7 - 

2.  ʉʘʟʘʥ - - - - - - 7 4 7 

3.  ʊʘʙʘʥ - - - - 7 - 11 4 5 

4.  ɸʣʘʙסײʘ 5 2 5 10 - 11 4 - - 

5.  ʄᴇשʢʝ -  5 2 - - 7 3 - 

ʡʨײץʘʨʘפ  .6

ʳץ 

4 6 - 8 10 2 4 7 3 

7.  ɸץʩʳʣʘ - - - - - - 11 10 7 

ʳʣʳʰʙʘפ  .8

ʣʳץ 

- - - - - - 5 7 6 

9.  ɸץץʘʡʨʘʥ 5 - 3 - - 4 - - - 

10.  ʂᴇʢʰʝ - - - - -  14 5 17 

11.  ɻʫʩʪʝʨ - 2 5 10 - 7 5 18 - 

12.  ʂᴇʢʩʝʨʢʝ - - - - - - 15 9 13 

13.  ʊץײʳ - - - - - - 7 5 1 

14.  ɾʘʡʳʥ - - - 2 - 8 - - 6 

15.  ʐʦʨʪʘʥ 2 - 15 - 14 7 5 2 3 

 ɾʘʣʧʳ 18 10 37 32 37 52 100 81 68 
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         ɹʘʣʳץ ʞᴅʥʝ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽש ʧʘʨʘʟʠʪʪʝʨʽʥʝʥ ץʘʫʽʧʪʽ ʪװʨʣʝʨʽ 

ʛʝʣʴʤʠʥʪʪʝʨʜʽש ʜʝʨʥᴅʩʽʣʜʝʨʽ: ʥʝʤʘʪʦʜʪʘʨ (Anisakis, Pseudoterranova ʞᴅʥʝ 

ʙʘʩץʘʣʘʨ), ʪʨʝʤʘʪʦʜʪʘʨ (Nanophyetes, Heterophies, Opistorchis ʞᴅʥʝ ʙʘʩץʘʣʘʨ 

ʪʫʳʩʳʥʳש ʤʝʪʘʮʝʨʢʘʨʠʷʩʳ), ʮʝʩʪʦʜʪʘʨ (Diphyllobothrium, Diplogonoporus ʞᴅʥʝ 

ʙʘʩץʘʣʘʨ ʪʫʳʩʳʥʳש ʧʣʝʨʦʮʝʨʢʦʠʜʪʘʨʳ) ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɽʛʝʨ ʩʳʥʘʤʘʜʘ 

 ץʢʝʤ ʜʝʛʝʥʜʝ ʙʽʨ ʪʽʨʽ ʛʝʣʴʤʠʥʪ ʜʝʨʥᴅʩʽʣʜʝʨʽ ʪʘʙʳʣʩʘ, ʙʘʣʳ שʨʜʽװʘʫʽʧʪʽ ʪץ

ʥʝʤʝʩʝ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽש ʽʰʢʽ ʩʘʫʜʘ ʥװʢʪʝʣʝʨʽ ʘʨץʳʣʳ ʩʘʪʫסʘ ʨץײʩʘʪ ʝʪʽʣʤʝʡʜʽ. 

ɹʘʣʳץ ʞᴅʥʝ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥ ʧʘʡʜʘʣʘʥʫ ʘʩʧʘʟʜʳץ ᴇשʜʝʫʜʝʥ ʢʝʡʽʥ  ʨץײʩʘʪ 

ʙʝʨʽʣʝʜʽ. ʆʩʳסʘʥ ʦʨʘʡ ʙʘʩʪʳ ʤʘץʩʘʪʳʤʳʟ ʦʩʳ ʠʥʚʘʟʠʷʣʘʨʜʳ ʘʥʳץʪʘʫ  װʰʽʥ 

ɾʘʡʳץ-ʂᴇʰʽʤ ʩʫʘʨʫ ʞװʡʝʩʽʥʽש ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ, ɾʘʡʳץ ᴇʟʝʥʽʥʽש ʦש 

ʞʘסʘʣʘʫʳʥʜʘ, ʞʝʨʛʽʣʽʢʪʽ ʤʘשʳʟʳ ʙʘʨ ʨʝʟʝʨʚʪʽʢ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʞᴅʥʝ ɹʘʪʳʩ 

 ,ʧʠʪʦʤʥʠʢʪʝʨʽʥʜʝ ʦʧʠʩʪʦʨʭʦʟ, ʣʠʛʫʣʝʟ ץʙʘʣʳ שʩʪʘʥ ʦʙʣʳʩʳʥʳץʘʟʘפ

ʧʦʩʪʦʜʠʧʣʦʩʪʦʤʦʟ ʞᴅʥʝ ʘʥʠʟʘʢʠʜʦʟʙʝʥ ʙʘʣʳץʪʘʨʜʳש ʠʥʚʘʟʠʷʣʘʥʫ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ n-435 ʘʫʣʘʥסʘʥ ʙʘʣʳץʪʘʥ (ʂʝʩʪʝ 9) ʙʘץʳʣʘʫסʘ ʙʦʣʘʜʳ. 

 

ʂʝʩʪʝ 9 - ʆʂʉʉɾ ʩʫ ץʦʡʤʘʣʘʨʳʥʳש ʠʥʚʘʟʠʷʥʳש ʪʘʨʘʣʫʳ 

 

 ̄
ʉʫ 

ʘʡʜʳʥʜʘʨʳʥʳש 

ʘʪʘʣʫʳ 

ɸʫʨʫʣʘʨ ʘʪʘʫʳ 

ʆpistorʩhis 

felineus 

Ligula 

intestinalis 

Postodiplost

omum 

cuticola 

ɸnisakis 

simplex 

1.  ɼʝʨʢᴇʣ ᴇʟʝʥʽ - - - - 

2.  ɸʥץʘʪʳ ᴇʟʝʥʽ ʐʽʜʝʨʪʽ ᴇʟʝʥʽ ɹײʣʜʳʨʪʳ ᴇʟʝʥʽ  ʐʳסשʳʨʣʘʫ ᴇʟʝʥʽ  ʈʫʙʝʞʢʘ ᴇʟʝʥʽ ɹʽʪʽʢ ʩʫ ץʦʡʤʘʩʳ ʂʠʨʦʚ ʩʫ ץʦʡʤʘʩʳ ʇʷʪʠʤʘʨ ʩʫ ץʦʡʤʘʩʳ - + + - 

3.  ʐʽʜʝʨʪʽ ᴇʟʝʥʽ - - - - 

4.  ɹײʣʜʳʨʪʳ ᴇʟʝʥʽ - + - - 

5.  ʐʳסשʳʨʣʘʫ 

ᴇʟʝʥʽ 
- + + - 

6.  ʈʫʙʝʞʢʘ ᴇʟʝʥʽ - - + - 

7.  ɹʽʪʽʢ ʩʫ 

 ʦʡʤʘʩʳץ
- + - - 

8.  ʂʠʨʦʚ ʩʫ 

 ʦʡʤʘʩʳץ
- - + - 

9.  ʇʷʪʠʤʘʨ ʩʫ 

 ʦʡʤʘʩʳץ
- + + - 

 

ʆʩ r ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʦʡʳʥʰʘ ʣʠʛʫʣʝʟʙʝʥ ʙʘʣʳץʪʘʨʜʳש ʠʥʚʘʟʠʷʣʘʥʫʳʥ 

ʟʝʨʪʪʝʫ ɸʥʢʘʪʘ, ɹײʣʜʳʨʪʳ ᴇʟʝʥʜʝʨʽʥʝʥ ʘʫʣʘʥסʘʥ ʙʘʣʳץʪʘʨʜʳש, ɹʽʪʽʢ, ʇʷʪʠʤʘʨ 

ʩʫ ץʦʡʤʘʣʘʨʳʥʘʥ ʘʫʣʘʥסʘʥ ʙʘʣʳץʪʘʨʜʳש ʀʕ 8% ʞᴅʥʝ ʀʀ-3 ʜʘʥʘʩʳʥ ײץʨʘסʘʥʳʥ 

ʢᴇʨʩʝʪʪʽ. ʇʦʩʪʦʜʠʧʣʦʩʪʦʤʦʟסʘ ɸʥʢʘʪʘ ᴇʟʝʥʜʝʨʽʥʝʥ ʰʳץץʘʥ ʙʘʣʳץʪʘʨ, 

ʐʳסשʳʨʣʘʫ, ʂʠʨʦʚ, ʇʷʪʠʤʘʨ ʀʕ-3,2%, ʀʀ-6 ʜʘʥʘ ʙʦʣʜʳ [178, ʙ.34].  

ʂʝʣʝʩʽ ʟʝʨʪʪʝʫ ʞײʤʳʩr 2022 ʞʳʣʜʳש ʤʘʤʳʨ-ץʘʟʘʥ ʘʡʣʘʨʳ ʘʨʘʣʳסʳʥʜʘ 

"ɾᴅשʛʽʨ ʭʘʥ ʘʪʳʥʜʘסʳ ɹפɸʊʋ" ʂʝɸפ "ɺʝʪʝʨʠʥʘʨʠʷ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ 

 ʩʘʨʘʧʪʘʫè ץʩʘʥʠʪʘʨʠʷʣʳ-ץçɺʝʪʝʨʠʥʘʨʠʷʣʳ שʘʨʳ ʤʝʢʪʝʙʽʥʽסʘʫʽʧʩʽʟʜʽʢ" ʞʦץ

ʟʝʨʪʭʘʥʘʩʳʥʳש ʙʘʟʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ɼʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨ ʆʨʘʣ-ʂᴇʰʽʤ ʩʫ-
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ʩʫʘʨʫ ʞװʡʝʩʽ, ʆʨʘʣ ᴇʟʝʥʽʥʽש ʦש ʞʘסʘʣʘʫʳ ʞᴅʥʝ ɹפʆ-ʥʳש ʞʝʨʛʽʣʽʢʪʽ ʤʘשʳʟʳ ʙʘʨ 

ʩʫ ʘʡʜʳʥʜʘʨʳ (ʈʫʙʝʞʢʘ, ɽʤʙʫʣʘʪʦʚʢʘ, ɹʝʨʝʟʦʚʢʘ, ɹʘʨʙʘʩʪʘʫ, ʐʝʞʽʥ-1, ʐʝʞʽʥ-

2, ɼʝʨʢᴇʣ, ɸʥץʘʪʳ, ʐʽʜʝʨʪʽ, ᴆʣʝʥʪʽ, ɹײʣʜʳʨʪʳ, פʘʣʜʳסʘʡʪʳ, ɾʘץʩʳʙʘʡ, 

ʐʳסשʳʨʣʘʫ ᴇʟʝʥʜʝʨʽ) ʩʠʷץʪʳ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ, תʣʢʝʥ ᴆʟʝʥ, ʂʽʰʽ 

ᴆʟʝʥ, ɹʘסʳʨʣʘʡ, ʄײʨʘʪʩʘʡ, ʉʘʨʳʰʳסʘʥʘץ, ɸʡʜʳʥ ʢᴇʣʜʝʨʽ, ɼᴇשʛʝʣʝʢ, ɹʽʪʽʢ, 

ʂʠʨʦʚ ʩʫ ץʦʡʤʘʣʘʨʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 

ɹפʆ-ʥʳ2022 ש ʞʳʣʳ 15 ʩʫ ʘʡʜʳʥʳʥʘʥ (ɼʝʨʢᴇʣ, ʐʝʞʽʥ -1, ʐʳסשʳʨʣʘʫ, 

ɽʤʙʫʣʘʪʦʚʢʘ, ʐʽʜʝʨʪʽ, ɹʝʨʝʟʦʚʢʘ, ʉʦʣʷʥʢʘ, ɹʘʨʙʘʩʪʘʫ, ʐʘסʘʥ, ɹʘסʳʨʣʘʡ, 

ɸʱʳʩʘʡ, פʘʣʜʳסʘʡʪʳ, ɸʡʜʳʥ ʢᴇʣʽ ʄײʨʘʪʩʘʡ ʩʫ ץʦʡʤʘʩʳʥʘʥ ʙʘʣʳץ  ʃʠʚʢʠʥʦ 

ɾʐʉ ʧʠʪʦʤʥʠʛʽʥʜʝ ʘʫʣʘʥסʘʥ 364 ʜʘʥʘ ʙʘʣʳץʪʳ12 ש ʪװʨʽ ʞᴅʥʝ ʆʨʘʣ ץʘʣʘʩʳʥʳש 

ʩʘʫʜʘ ʥװʢʪʝʣʝʨʽʥʝʥ  4-ʪװʨʣʽ ʙʘʣʳץʪʘʨ ɽʣ ï ʓʨʳʩʳ, ɸʷʞʘʥ ʄʠʨʣʘʥ 

ʙʘʟʘʨʣʘʨʳʥʘʥ (9ïʩʘʟʘʥ, 27ïʤᴇשʢʝ, 8ïʘץʩʳʣʘ, 7-ʢᴇʢʩʝʨʢʝ) ʧʘʨʘʟʠʪʦʣʦʛʠʷʣʳץ 

ʟʝʨʪʪʝʣʜʽ ʢʝʡʽʥ ʨʘʜʠʦʥʫʢʣʠʜ,ʘʫʳʨ ʤʝʪʘʣ ײץʨʘʤʳʥ ʟʝʨʪʪʝʫʛʝ ʞʽʙʝʨʽʣʜʽ  

ɹפʆ ʩʫ ץʦʡʤʘʣʘʨʳʥʘʥ 2023 ʞʳʣסʳ ʙʽʨʽʥʰʽ ʩʳʥʘʤʘ ʘʣʫʳʤʳʟʜʘ 

ʧʘʨʘʟʠʪʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʟʝʨʪʪʝʣʛʝʥ װʣʛʽʣʝʨʜʽש  ʀʕ 1,05% - ʀʀ 

(95-ʪʝʥ 1 ʜʘʥʘ) ʵʫʩʪʨʦʥʛʠʣʠʜʦʟ ʣʠʯʠʥʢʘʣʘʨʳ ʪʘʙʳʣסʘʥʳʥ ʢᴇʨʩʝʪʪʽ. ɹʘʣʳץʪʘʨʜʘ 

ʧʘʨʘʟʠʪʦʟʜʳש ʙʘʩץʘ ץʦʟʜʳʨסʳʰʪʘʨʳ ʪʘʙʳʣסʘʥ ʞʦץ ʦʥʳ 10 ʢʝʩʪʝʜʝʥ ʢᴇʨʫʛʝ 

ʙʦʣʘʜʳ.  

 

ʂʝʩʪʝ 10 - ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʳש ʘʫʤʘסʳʥʜʘסʳ ʩʫ ʘʡʜʳʥʜʘʨʳʥʘʥ 

ʙʘʣʳץʪʘʨʜʳש ʠʥʚʘʟʠʷʣʘʥʫ 2023 ʞʳʣ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ  

 
 ̄ ʉʫ ʘʡʜʳʥʜʘʨʳ ɹʘʣʳץ ʪװʨʽ ʇʘʨʘʟʠʪʪʝʨ 

1.  ʂʘʣʜʳסʘʡʪʳ ᴇʟʝʥʽ פʘʨʘʙʘʣʳ13-ץ ʜʘʥʘ ʊʘʙʳʣʤʘʜʳ 

2.  ɾʘץʩʳʙʘʡ ᴇʟʝʥʽ ʄᴇשʢʝï 10 ʜʘʥʘ 

ɸʣʘʙסײʘï 3 ʜʘʥʘ 

ʊʘʙʳʣʤʘʜʳ 

3.  ɸʰʳᴇʟʝʢ ᴇʟʝʥʽ ʄᴇשʢʝ ï 4 ʜʘʥʘ 

ʐʦʨʪʘʥï 1 ʜʘʥʘ 

ʊʘʙʳʣʤʘʜʳ 

4.  ʐ ʜ̔ʝʨʪʽ ᴇʟʝʥʽ פʘʨʘʙʘʣʳץï5 ʜʘʥʘ  

ʊʘʙʘʥ ï 4 ʜʘʥʘ 

ʊʘʙʳʣʤʘʜʳ 

5.  ɹײʣʜʳʨʪʳ ᴇʟʝʥʽ ʄᴇשʢʝ ï 8 ʜʘʥʘ ʊʘʙʳʣʤʘʜʳ 

6.  ᴆʣʝʥʪʽ ᴇʟʝʥʽ ɸʣʘʙסײʘ -11 ʜʘʥʘ 

ʐʦʨʪʘʥ ï 1 ʜʘʥʘ 

ʄᴇשʢʝ ï 1 ʜʘʥʘ 

ʊʘʙʳʣʤʘʜʳ 

7.  ɸʥץʘʪʳ ᴇʟʝʥʽ ʄᴇשʢʝï10ʜʘʥʘ 

 ï 2 ʜʘʥʘץʡʨʳײץʘʨʘפ

ʊʘʙʳʣʤʘʜʳ 

8.  ʉʦʣʷʥʢʘ ᴇʟʝʥʽ ɸʣʘʙסײʘ - 5 ʜʘʥʘ 

ʐʦʨʪʘʥ ï 4 ʜʘʥʘ 

 ï 2 ʜʘʥʘ ץʡʨʳײץʘʨʘפ

ʊʘʙʳʣʤʘʜʳ 

9.  ɹʘʨʙʘʩʪʘʫ ᴇʟʝʥʽ ɸץץʘʡʨʘʥ ï 3 ʜʘʥʘ  

ʄᴇשʢʝ ï 6 ʜʘʥʘ 

ʐʦʨʪʘʥï 2 ʜʘʥʘ 

ʕʫʩʪʨʦʥʛʠʣʠʜʦʟ(1-ʰʦʨʪʘʥ) 

ɾʘʣʧʳ: 95  - 

 

ɾʘʣʧʳ ʟʝʨʪʪʝʫ ʢʝʟʝשʽʥʜʝ (2021-2023) ɹפʆ ʩʫ ץʦʡʤʘʣʘʨʳʥʘʥ ʰʳץץʘʥ 

ʙʘʣʳץʪʘʨ ʢװʨʜʝʣʽ ʞᴅʥʝ ʪʽʢʝʣʝʡ ʜʘʤʫ ʮʠʢʣʽ ʙʘʨ ʧʘʨʘʟʠʪʪʝʨʤʝʥ ʬʘʫʥʘʥʳש ʥʝʛʽʟʽʥ 
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 ʘʥʜʘʨʳ Nematoda, trematoda ʞᴅʥʝ ʘʟ ʜᴅʨʝʞʝʜʝ Cestodaסʢᴇʧ ʪʘʨʘ שʨʘʜʳ. ɽײץ

ʢʣʘʩʩr ʥʳש ᴇʢʽʣʜʝʨʽ ʙʦʣʜʳ. ɹʘʣʳץʪʘʨʜʳש ʙʘʨʣʳץ ʪװʨʣʝʨʽʥʜʝ ʧʘʨʘʟʠʪʪʽʢ 

 ʨʣʝʨʤʝʥװʳʟʳ ʙʘʨ ʪשʤʘ ץʵʧʠʟʦʦʪʠʷʣʳ-ץᴇʟʝʛʽ" ʩʘʥʠʪʘʨʣʳ" שʪʳץʘʫʳʤʜʘʩʪʳץ

 ʨʽװPostodiplostomum cuticola ʪ ץʘʥ ʙʘʣʳסʽʰʽʥʜʝ ʘʩʘ ʪʘʨʘ שʩʳʥʳʣʜʳ. ʆʥʳײ

ʞʘʪʘʜʳ. ʇʦʩʪʦʜʠʧʣʦʩʪʦʤʦʟ (Postodiplostomum cuticola, ʪʨʝʤʘʪʦʜʘ) - ʠʥʚʘʟʠʚʪʽ 

ʪװʨʛʝ ʞʘʪʘʪʳʥ ʙʘʣʳץ ʘʫʨʫʳ. ɻʝʣʴʤʠʥʪʪʝʨ ʪʽʢʝʣʝʡ ʽʰʝʢʪʝ ʦʨʥʘʣʘʩʘʜʳ, ʢʝʡʜʝ 

ʙײʣʰʳץʝʪʪʝʨʜʝ 2 ʤʤ ʪʝʨʝשʜʽʢʪʝ ʦʨʥʘʣʘʩʘʜʳ, ʘʫʨʫ ʙʘʣʳץ ᴅʨʪװʨʣʽ ʤᴇʣʰʝʨʜʝʛʽ 

 ʘʥ ʢʝʟʜʝסʨʪ ʣʠʯʠʥʢʘʣʘʨʳ ʙʝʣʩʝʥʜʽ ʙʦʣײץ ʪʘʨץʘʥ. ɼʘסʪʘʨʤʝʥ ʞʘʙʳʣץʘʨʘ ʜʘץ

ʧʘʡʜʘ ʙʦʣʘʜʳ. ɹʝʣʛʽʣʽ ʙʽʨ ʪװʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙײʣ ʘʫʨʫʜʳ ץʘʨʘ ʜʘץʪʳ ʠʥʬʝʢʮʠʷ 

ʜʝʧ ʪʝ ʘʪʘʡʜʳ. ʇʘʨʘʟʠʪʪʝʨʜʽש ʞײʤʳʩʳ ʢʝʟʽʥʜʝ ʙʘʣʳץʪʳש ʜʝʥʝʩʽ ץʘʪʪʳ 

ʜʝʬʦʨʤʘʮʠʷʣʘʥʘʜʳ, ʦʤʳʨʪץʘ ʙװʛʽʣʽʧ, ʘʜʘʤ ʙײʨʳʥסʳ ץʦʟסʘʣסʳʰʪʳסʳʥ 

ʞʦסʘʣʪʘʜʳ. ɹʘʨʣʳץ ʟʝʨʪʪʝʫ 2021-2023 ʞʳʣסʘ ʜʝʡʽʥʛʽ ʢʝʟʝשʽʥʜʝ ʀʀ -15 ײץʨʘʜʳ 

ʀʕ 7,2%  ʙʘʣʳץʪʘʨʜʳש ʞʘʣʧʳ ʩʳʥʘʤʘʣʘʨʳʥʘ 1726 ʜʘʥʘ, ʠʥʚʘʟʠʷ Cyprinidae 

(ʩʘʟʘʥ), scardinius erythrophthalmus (ץʳʟʳʣץʘʥʘʪ) ʞᴅʥʝ Cyprinidae (ץʘʨʘײץʡʨʳץ) 

ʪץײʳʤʜʘʩ ʙʘʣʳץʪʘʨʤʝʥ ʣʘʩʪʘʥסʘʥ ʙʦʣʳʧ ʪʘʙʳʣʜʳ. ʂʝʣʝʩʽ ʩʫʨʝʪʪʝ scardinius 

erythrophthalmus ץʳʟʳʣץʘʥʘʪʪʘʥ ʪʘʙʳʣסʘʥ ʧʘʨʘʟʠʪʪʽ ץʘʨʘ ʜʘץʪʘʨʜʳ ʞʘʨʳʧ 

ʽʰʽʥʜʝʛʽ ʠʥʚʘʟʠʷʥʳ ʄɹʉ-9 ʟʝʨʪʪʝʫ ʞײʤʳʩʳ (ʉʫʨʝʪ 13). 

 

 
 

ʉʫʨʝʪ 13 - Postodiplostomum cuticola - ʙʘʣʳץʪʳ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʟʝʨʪʪʝʫ 

 

ʂʝʣʝʩʽ ʠʥʚʘʟʠʷ ɹפʆ-ʜʘ ʘץʩʳʣʘ ʙʘʣʳסʳʥʜʘ ᴇʪʝ ʢᴇʧ ʪʘʨʘסʘʥ ʦʣʘʨ ʘʥʠʢʘʜʠʟ 

ʘʫʨʫʳ. Anisakidae (ɸnisakis simplex ʥʝʤʘʪʦʜʪʘʨ) ʙʘסʳʥʳʰʪʳ Ascaridata. ʆʣʘʨ 

ʽʰʢʽ ʦʨʛʘʥʜʘʨ ʤʝʥ ץʘץשʘ ʙײʣʰʳץʝʪʪʝʨʽʥʜʝ ʣʦʢʘʣʠʟʘʮʠʷʣʘʥסʘʥ: ʜʝʥʝ ץʫʳʩʳʥʳש, 

ʙʘʫʳʨʜʳש, ʽʰʝʢʪʽש ʩʝʨʦʟʜʳ ץʘʙʳץʪʘʨʳʥʳש ʘʩʪʳʥʜʘ, ʙײʣʰʳץʝʪʪʝʨʜʽש ʞᴅʥʝ 

ʪʝʨʝץ שʘʙʘʪʪʘʨʳʥʜʘ ʪʘʙʳʣʜʳ. ʆʨʘʣ ץʘʣʘʩʳʥʳש ʩʘʫʜʘ ʥװʢʪʝʣʝʨʽʥʝʥ aspius 

(ʘץʩʳʣʘ) ʪץײʳʤʜʘʩʳʥʳ8 ש ʙʘʣʳסʳʥʜʘ ʘʥʠʟʘʢʠʜ ʣʠʯʠʥʢʘʣʘʨʳ ʘʥʳץʪʘʣʜʳ, ʦʥʜʘ 

ʀʕ-15% ʀʀ-8 ײץʨʘʜʳ-ʙװʢʽʣ ʢʝʟʝש ʽʰʽʥʜʝ ʟʝʨʪʪʝʣʛʝʥ ʙʘʨʣʳ98 ץ ʙʘʣʳץʪʳ8 ש 

ʜʘʥʘʜʘ ʘʥʳץʪʘʣʜʳ [178, ʙ.33].  

ɸʥʠʟʘʢʦʜʠʟ ɾʘʡʳץ ᴇʟʝʥʽʥʝʥ ʘʫʣʘʥסʘʥ ʘץʩʳʣʘ ʙʘʣʳץʪʘʨʳʥʜʘ ʞʠʽ ʢʝʟʜʝʩʪʽ 

ʟʝʨʪʭʘʥʘʣʳץ ʟʝʨʪʪʝʫʛʝ ʆʨʘʣ ץʘʣʘʩʳʥʳש ʽʰʢʽ ʩʘʫʜʘ ʦʙʲʝʢʪʽʩʽʥʝʥ 2021-2023 

ʞʳʣʜʘʨʳ ʩʘʪʳʧ ʘʣʳʥסʘʥ ʙʘʣʳץʪʘʨʜʘ ᴅʨ ʞʳʣʳ ʟʝʨʪʪʝʣʝʥ ʘץʩʳʣʘ ʙʘʣʳסʳʥʜʘ 

ʪʘʙʳʣʜʳ, ʝʨʝʢʰʽʣʽʛʽ ɼᴇשʛʝʣʝʢ ʩʫ ץʦʡʤʘʩʳʥʜʘסʳ ʪʽʨʽ ʘʫʣʘʥסʘʥ ʘץʩʳʣʘ 

ʙʘʣʳסʳʥʜʘ ʘʥʠʟʘʢʠʜʦʟ ʘʥʳץʪʘʣʤʘʜʳ. ɸʥʠʟʘʢʠʜʪʝʨʜʽש ʣʠʯʠʥʢʘʣʘʨʳ ᴅʨʪװʨʣʽ 
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ʬʘʢʪʦʨʣʘʨסʘ ᴇʪʝ ʪᴇʟʽʤʜʽ ʞᴅʥʝ ᴇʣʽ ʙʘʣʳץʪʘʨʜʘ ײʟʘץ ᴇʤʽʨ ʩװʨʝ ʘʣʘʜʳ ʟʝʨʪʪʝʫʛʝ 

ʩʘʪʳʧ ʘʣסʘʥ ʙʘʣʳץʪʘʨ ʩʘʣץʳʥʜʘʪʳʣסʘʥ ʙʽʨ ʘʧʪʘ ʪײʨסʘʥ ʙʘʣʳץ ʪʘʨ ʙʦʣʜʳ. ɹʽʨʘץ 

 ʪʳ ʞʽʙʽʪʢʝʥʥʝʥ ʢʝʡʽʥ ʘʥʠʟʘʢʠʜץʨʩʘʜʘ ʙʘʣʳײʳʪ ʘʫʣʘʥʥʘʥ ʢʝʡʽʥ ʪץʫʘ ץʟʘײ

ʧʘʨʘʟʠʪʪʝʨʽ ʪʽʨʽ ʙʦʣʜʳ ʛʠʧʝʨʙʝʣʩʝʥʜʽʣʽʛʽʥ ʙʘʡץʘʜʳץ. ɸץʩʳʣʘ ʙʘʣʳסʳ ʘץʞʘʡʳץ 

ʤʝʢʝʥʽʥʜʝ ʞʘʣʧʳ ʩײʨʘʥʳʩץʘ ʠʝ ʙʘʣʳץ, ʞʘʣʧʳ ʝʪʽ ʘʟ ʙʦʣסʘʥʥʘʥ ʢʝʡʽʥ ʙײʣ ʙʘʣʳץ 

ʳʩʪʘʣʳʧ, ץʘץʪʘʣסʘʥ ʪװʨʽʥʜʝ ʞʘʧʧʘʡ ʩʘʪʳʣʳʩʪʘ ʙʦʣʘʪʳʥ ᴇʥʽʤ (ʉʫʨʝʪ 14)  

ɸnisakis simplex ʠʥʚʘʟʠʷʩʳ ʘʥʳץʪʘʫ ʞײʤʳʩʳ. 

 

 

 
 

ʉʫʨʝʪ 14 - ʆʨʘʣ ץʘʣʘʩʳʥʳש ʙʘʟʘʨʣʘʨʳʥʜʘ ʩʘʪʳʧ ʘʣʳʥסʘʥ ʙʘʣʳץʪʘʨʜʘסʳ 

ɸnʽʼʘʢʽʼ Sp ʜʠʘʛʥʦʩʪʠʢʘʩʳ 

 

ʂʝʣʝʩʽ ʧʘʨʘʟʠʪʦʟ ʪײʰʳ ʩʫʣʘʨʜʘ ʢᴇʙʽʥʝʩʝ ʪץײʳ ʙʘʣʳץʪʘʨ ʦʪʙʘʩʳʥʜʘ ʞʠʽ 

ʢʝʟʜʝʩʝʪʽʥ ʘʫʨʫ ʣʠʛʫʣʝʟ ʞʘʪʘʜʳ. ʃʠʛʫʣʝʟ (Ligula intestinalis, ʮʝʩʪʦʜʘ Ligulidae) - 

ligula intestinalis ʙʝʣʙʝʫʽʥʽש ʧʣʝʨʦʮʝʨʢʦʠʜʪʘʨʳʥʘʥ ʪʫʳʥʜʘסʘʥ.  

Ligula intestinalis ʽ-hץʫʳʩʳʥʜʘ ʧʘʨʘʟʠʪʢʝ ײʰʳʨʘʡʜʳ ʞᴅʥʝ ʽʰʢʽ 

ʦʨʛʘʥʜʘʨʜʳש ʘʪʨʦʬʠʷʩʳʥ, ʙʝʜʝʫʣʽʢʪʽ, ʢᴇʙʽʥʝʩʝ ʽʰ ץʘʙʳʨסʘʩʳʥʳש ʞʳʨʪʳʣʫʳʥ 

ʞᴅʥʝ ʙʘʣʳץʪʳש ᴇʣʽʤʽʥ ʪʫʜʳʨʘʜʳ. ʃʠʛʫʣʝʟʛʝ Cyprinidae, scardinius 

erythrophthalmus (ץʳʟʳʣץʘʥʘʪ), Blicca bjoerkna (ʛʫʩʪʝʨ) ʪץײʳʤʜʘʩʳʥʳש 

ʙʘʣʳץʪʘʨʳ ᴅʩʝʨ ʝʪʪʽ. ʇʣʝʨʦʮʝʨʢʦʠʜʪʘʨ Ligula intestinalis ʎʝʩʪʦʜʪʘʨʳ 

ʙʘʣʳץʪʘʨʜʳש ʜʝʥʝ ץʫʳʩʳʥʜʘ ʪʘʙʳʣʜʳ, ʠʥʚʘʟʠʷ ץʘʨץʳʥʜʳʣʳסʳ 3-ʪʝʥ 4 ʜʘʥʘסʘ 

ʜʝʡʽʥ ʙʦʣʜʳ. ɹʘʣʳץ, ʤײʥʜʘ ʦʩʳ ʧʘʨʘʟʠʪʪʽש ʞʘʣʧʳ ʟʘץʳʤʜʘʥʫʳ ᴇʪʝ ʞʦסʘʨʳ 

ʧʘʡʳʟ ײץʨʘʜʳ. Cyprinidae ʃʠʛʫʣʝʟʙʝʥ ʙʘʣʳץʪʘʨʜʳש ʠʥʚʘʟʠʷʣʘʥʫʳʥ ʟʝʨʪʪʝʫ 
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ʉʘʨʳʰʘסʘʥ ʢᴇʣʽʥʝʥ, ʂʽʰʽ ᴇʟʝʥʥʝʥ ʉʘʪʳʙʘʣʜʳ ʢʝʥʪʽʥʽש ʤʘשʳʥʘʥ ʞᴅʥʝ ʀʕ-15%, 

ʀʀ-2 ʜʘʥʘʜʘʥ ʙʘʣʳץʪʘʨ ʞץײʪʳʨʫסʘ ʙʝʡʽʤ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ʃʠʛʫʣʝʟ ʞᴅʥʝ 

ʜʠʛʨʘʤʤʦʟ ʘʪʘʣʘʪʳʥ ʪʘʩʧʘ ײץʨʪʪʘʨʜʳש ʧʣʝʨʦʮʝʨʢʦʠʜʪʘʨʳ ï ʣʠʛʫʣʘ ʞᴅʥʝ 

ʜʠʛʨʘʤʤʘʣʘʨ ʪʫʜʳʨʘʪʳʥ ʮʠʧʨʠʜʪʽ ʙʘʣʳץʪʘʨʜʳש ʛʝʣʴʤʠʥʪʦʟʜʳץ ʘʫʨʫʣʘʨʳ. ɹײʣ 

ʘʫʨʫʣʘʨʜʳץ שʦʟʜʳʨסʳʰʪʘʨʳ ʪʘʙʘʥʥʳש, ʤᴇשʢʝʥʽץ ,שʘʨʘʙʘʣʳץ ,ץʘʨʘ ʙʘʣʳץʪʳש, 

ʩʘʟʘʥʥʳש, ʪץײʳ ʙʘʣʳץʪʳש ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʙʘʣʳץʪʘʨʜʳײץ שʨʩʘץ ץʫʳʩʳʥʜʘ 

ʧʘʨʘʟʠʪʪʝʥʽʧ, ʦʣʘʨʜʳש ᴇʩʫʽʥ ʪʝʞʝʡʜʽ, ʤʘʡʣʳʣʳסʳʥʳש ʢװʨʪ ʪᴇʤʝʥʜʝʫʽʥ, ʽʰʽʥʘʨʘ 

ʥʝʤʝʩʝ ʪʦʣʳץ ʘʪʨʦʬʠʷʥʳ ʪʫʜʳʨʘʜʳ ʽʰʢʽ ʘסʟʘʣʘʨʜʳש, ᴅʩʽʨʝʩʝ ʞʳʥʳʩ ʙʝʟʜʝʨʽʥʽש 

 .ʘʙʳʥʫʳʥʘ ᴅʢʝʣʝʜʽ (ʉʫʨʝʪ 15)ץ

 

 
 

ʉʫʨʝʪ 15 - ʇʘʨʘʟʠʪʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ: ʙ) Ligula 

intestinalis 

 

ɹפʆ-ʥʳש ᴇʪʝ ᴇʟʝʢʪʽ ʧʨʦʙʣʝʤʘʩʳ ʦʣ װʡ ʞʘʥʫʘʨʳ ʤʝʥ ʘʜʘʤʜʘʨ ʘʨʘʩʳʥʜʘ 

ʢʝשʽʥʝʥ ʪʘʨʘʡʪʳʥ ʧʘʨʘʟʠʪʦʟ ʦʧʠʩʪʦʨʭʦʟ ʘʫʨʫʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʜʝ ʭʘʣʳץ 

ʘʨʘʩʳʥʜʘ ɹפʆ-ʜʘ 2023 ʞʳʣʳ 109 ʘʜʘʤʜʘ ʪʽʨʢʝʣʛʝʥ. ʞʘʣʧʳ ʆʨʘʣ ץʘʣʘʩʳ 

ʙʦʡʳʥʰʘ ʘʜʘʤ ʘʨʘʩʳʥʜʳ ʆ. Felineus ʪʽʨʢʝʣʛʝʥʽʥ ʢᴇʨʩʝʪʪʽ ʦʩʳ ʘʫʳʨסʘʥ ʘʜʘʤ 

ʩʘʥʳʥʘ ץʘʨʘʡʪʳʥ ʙʦʣʩʘץ ʩʦסשʳ 5 ʞʳʣʜʘ ᴅʣʜʝ ץʘʡʜʘʡ ᴇʟʛʝʨʽʩ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ 

2019 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʠʥʚʘʟʠʘʣʘʥʫʜʳש ʪᴇʤʝʥʜʝʫʽ 2020 ʞʳʣʳ 32 ʘʜʘʤסʘ ʘʣ 2021 

ʞʳʣʳ ʝש ʪᴇʤʝʥ ʢᴇʨʩʝʪʢʽʰ 27 סʘʥʘ ʘʜʘʤʜʘ ʪʽʨʢʝʣʛʝʥ. ʂʝʣʝʩʽ 2022 ʞʳʣʳ ʢװʨʪ 

ᴇʩʽʧ ʆʨʘʣ ץʘʣʘʩʳ ʙʦʡʳʥʰʘ ʨʝʢʦʨʜʪʳ 83 ʘʜʘʤʜʘ ʘʥʳץʪʘʣʜʳ, ʘʣ 2023 ʞʳʣʳ 8 

ʘʜʘʤ ʪᴇʤʝʥʜʝʛʝʥʽʥ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ.  ʆʧʠʩʪʦʨʭʠʜʪʽ ʤʝʪʘʮʝʨʢʘʨʠʷʣʘʨ ʩʫ 

ʘʡʜʳʥʜʘʨʳʥʜʘ ʪײʨʘʪʳʥ ʪץײʳ ʪץײʳʤʜʘʩʳʥʳש ʙʝʪʢʽ ʙײʣʰʳץʝʪʪʝʨʽ ʤʝʥ ץʘʙʳʨסʘ 

ʘʨʘʣʳץ ʙײʣʰʳץʝʪʪʝʨʽʥʜʝ ʣʦʢʘʣʠʟʘʮʠʷʣʘʥסʘʥ. 

 ɹʘʣʳץʪʘʨʜʳ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʄɹʉ-9, ʄɹʉ-10 ʤʠʢʨʦʩʢʦʧʪʘʨʳ 

 ʇʊʈ ʞᴅʥʝ ʀʌʊ ʨʝʘʢʮʠʷʣʘʨʳ ץʦʩʳʤʰʘ ʟʝʨʪʭʘʥʘʣʳץ ʦʣʜʘʥʳʣʜʳ, ᴅʨʠʥʝץ

 ʪʝʟ שʪʘʨʜʳץʦʣʜʘʥʳʣʘʜʳ, ʞʘʣʧʳ ʟʝʨʪʪʝʫʜʝ  ʵʢʩʧʝʜʠʮʠʷ ʙʘʨʳʩʳʥʜʘ ʙʘʣʳץ

ʙײʟʫʣʫ ʩʘʣʜʘʨʳʥʘʥ ʞᴅʥʝ ʘʫʣʘʫ ʦʨʳʥʜʘʨʳ ʘʣʳʩ ʦʨʥʘʣʘʩʘץʘʥʥʘʥ ʙᴅʨʽʥ 

ʟʝʨʪʭʘʥʘʣʳץ ʟʝʨʪʪʝʫ ʤװʤʢʽʥ ʝʤʝʩ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ɹʘסʳʨʣʘʡ ᴇʟʝʥʽʥʝʥ ʘʫʣʘʥסʘʥ ʪץײʳ ʪץײʳʤʜʘʩʳʥʳש 

leuciscus Idus (ʘץץʘʡʨʘʥ) ʆpistorchis felineus ʙʘʣʳץʪʘʨʳʥʜʘ ʘʥʳץʪʘʣʜʳ (ʉʫʨʝʪ 

16) ʘ) ɸʫʣʘʫ ʞʝʨʽ, ʙ) ʄɹʉ-10 ï ʘʨץʳʣʳ ʘʥʳץʪʘʫ ʞᴅʥʝ ʭʘʣʳץ ʙʘʣʳץʪʳ ʞʘʣʧʳ 

ʪײʪʳʥʘʪʳʥ ʞʝʨʽ, ʊʨʘʥʟʠʪ ʢʘʬʝʩʽ ʆʨʘʣ-ɸʪʳʨʘʫ ʪʘʩ ʞʦʣʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ. 
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ʘ)                                                     ʙ) 

 

ʘ) ʘʫʣʘʫ ʞʝʨʽ; ʙ) ʄɹʉ-10 ï ʘʨץʳʣʳ ʘʥʳץʪʘʫ ʞᴅʥʝ ʭʘʣʳץ ʙʘʣʳץʪʳ ʞʘʣʧʳ 

ʪײʪʳʥʘʪʳʥ ʞʝʨʽ. 

 

ʉʫʨʝʪ 16 - ɹʘסʳʨʣʘʡ ᴇʟʝʥʽ ʆpistorchis felineus ʘʫʣʘʥסʘʥ ʞʝʨʽ 

 

 
 

ʉʫʨʝʪ 17-  ɹʘסʳʨʣʘʡ ᴇʟʝʥʽ ʆpistorchis felineus ʪʘʨʘʣʫ ʦʰʘסʳ 

 

ʊʨʘʥʟʠʪ ʢʘʬʝ ʆʨʘʣ-ɸʪʳʨʘʫ ʪʘʩ ʞʦʣʳʥʜʘ ᴇʟʝʥʥʝʥ ʘʫʣʘʥסʘʥ ʙʘʣʳץʪʘʨ ʘʩ 

ʤᴅʟʽʨʽʥʜʝ ʩʘʪʳʣʫʜʳ ʙʦʣʜʳ.  

ʉʦʥʜʘʡ-ʘץ,  Opistorshis felineus 5-ʄᴇשʢʝ  ʙʘʣʳץʪʘ ʀʕ -7%, ʀʀ 7/23 ʙʦʣʜʳ, 

ʩʘʪʫ ʦʨʳʥʜʘʨʳʥʜʘ ʪʘʙʳʣʜʳ. ʉʘʪʳʣסʘʥ ʙʘʣʳץ ʜװʢʝʥʽʥʽש ʤʝʢʝʥ-ʞʘʡʳ ʆʨʘʣ 

 .ʛʽʨ ʭʘʥ ʢᴇʰʝʩʽ 52/2 20-ʩʫʨʝʪʪʝʢ ʢᴇʨʩʝʪʽʣʛʝʥשʘʣʘʩʳ ɾᴅץ
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ʉʫʨʝʪ 18 - Opistorshis felineus ץʦʟʜʳʨסʳʰʳ ʪʘʙʳʣסʘʥ ʩʘʫʜʘ ʦʙʲʝʢʪʽʩʽ 

 

Opistorshis felineus ץʦʟʜʳʨסʳʰʳ ʪʘʙʳʣסʘʥ ʩʘʪʫ ʞʝʨʣʝʨʛʝ ʞʝʨʣʝʨʛʝ 

ʙʘʣʳץʪʳ ʤʽʥʜʝʪʪʽ ʪװʨʜʝ ʪʝʨʤʠʢʘʣʳץ ᴇʥʜʝʫʛʝ ʞʽʙʝʨʫʛʝ ᴇʪʽʥʽʰ ʙʝʨʽʣʜʽ.  

ɹʘʣʳץʪʘʨ ʘʨʘʩʳʥʜʘ ʧʘʨʘʟʠʪʪʽʢ ʘʫʨʫʜʳ ʪʫʜʳʨʘʪʳʥ E. excisus ʞϸʥʝ E. tubifex 

ʪװʨʣʝʨʽʥʽש ʣʠʯʠʥʢʘʣʘʨʳ ʞʠʽ ʢʝʟʜʝʩʝʜʽ-ʵʫʩʪʨʦʥʛʠʣʠʜʦʟ ʠʥʚʘʟʠʷʩʳʥʜʘ. ʆסʘʥ 

ᴅʨʪװʨʣʽ ʙʝʢʽʨʝ ʪץײʳʤʜʘʩ ʙʘʣʳץʪʘʨ (ʙʝʢʽʨʝ, ʙʝʣʫʛʘ), ץʘʨʘ ʘʨץʘʣʳ ʤʘʡʰʘʙʘץ, 

ʰʦʨʪʘʥ, ʩʘʟʘʥ, ץʘʨʘײץʡʨʳץ, ʘʣʘʙסײʘ ʞᴅʥʝ ʙʘʩץʘʣʘʨ ʩʝʟʽʤʪʘʣ.). 

 

 
 

ʉʫʨʝʪ 19- ʀʤʘʛʦ ʵʫʩʪʨʦʥʛʠʣʠʜʪʽש ʧʘʨʘʟʠʪʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʽʥʽש 

ʥᴅʪʠʞʝʣʝʨʽ 

ʂʝʡʜʝ ʵʩʪʨʦʥʛʠʣʠʜʪʝʨ ץʦʩʤʝʢʝʥʜʽʣʝʨʛʝ, ʩʫ ʙʘʫʳʨʳʤʝʥ ʞʦʨסʘʣʘʫʰʳʣʘʨסʘ, 

ʞʳʨʪץʳʰ ʞᴅʥʝ ײץʩץʘ ᴅʩʝʨ ʝʪʝʜʽ. ʃʠʯʠʥʢʘʣʘʨ ʜʝʥʝ ץʫʳʩʳʥʜʘ, ʽʰ ץʘʙʳʨסʘʩʳʥʳש 

ʙײʣʰʳץʝʪʪʝʨʽʥʜʝ, ʩʠʨʝʢ ï ʽʰʝʢ ץʘʙʳʨסʘʣʘʨʳʥʜʘ, ʙʘʫʳʨʜʘ, ʘʪʘʣʳץ ʙʝʟʜʝʨʜʝ 

ʣʦʢʘʣʠʟʘʮʠʷʣʘʥסʘʥ; ʦʣʘʨ ʝʨʢʽʥ ʥʝʤʝʩʝ ʢʘʧʩʫʣʘʣʘʨʜʘ ʦʨʥʘʣʘʩʫʳ ʤװʤʢʽʥ. 

ʕʫʩʪʨʦʥʛʠʣʠʜʦʟ ᴆʣʝʥʪʽ ʧʝʥ ʐʽʜʝʨʪʽ ᴇʟʝʥʜʝʨʽʥʝʥ ʘʫʣʘʥסʘʥ perca fluviatilis (ᴇʟʝʥ 

ʘʣʘʙסײʘʩʳ) ʪץײʳʤʜʘʩʳʥʳ7 ש ʙʘʣʳסʳʥʜʘ ʪʘʙʳʣסʘʥ. ɿʝʨʪʪʝʣʛʝʥ ʙʘʣʳץ 

ʩʳʥʘʤʘʣʘʨʳʥʳש ʞʘʣʧʳ ʩʘʥʳʥʘ ʀʀ 7 ʜʘʥʘ ʢʝʟʽʥʜʝ ʀʕ 0,88% ײץʨʘʜʳ. 

ʆʩʳʣʘʡʰʘ, ɹפʆ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽש ʩʫ ץʦʡʤʘʣʘʨʳ ʤʝʥ ץʘʣʘʣʳץ ʩʘʪʫ 

ʦʨʳʥʜʘʨʳʥʘʥ ʘʣʳʥסʘʥ ʙʘʣʳץʪʘʨʜʳש ʛʝʣʴʤʠʥʪʦʬʘʫʥʘʩʳ ʙʝʣʛʽʣʽ ʙʽʨ ʢʝʟʝשʜʝʛʽ 

ʟʝʨʪʪʝʫʣʝʨʽʤʽʟʜʝ ɻʝʣʴʤʠʥʪʪʝʨʜʽ5 ש ʪװʨʽʥ 11-ʢʝʩʪʝ  Postodiplostomum cuticola, 

Eustrongylidosis, Ligula intestinalis, ʆpistorchis felineus ʞᴅʥʝ ɸnisakis simplex. 
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ʂʝʩʪʝ 11 - ɹʘʣʳץʪʘʨʜʳ 2021-2023 ʞʳʣʜʘʨʳ ʟʝʨʪʪʝʫ ʢʝʟʝשʽʥʜʝ ʧʘʨʘʟʠʪʪʝʨʜʽש 

ʘʥʳץʪʘʣʫʳ 

 

ʇʘʨʘʟʠʪ ʃʦʢʘʣʠʟʘʮʠʷ 

ʦʨʥʳ 

-ʦʞʘʡʳʥפ

ʙʘʣʳץʪʘʨ 

ɹʘʣʳץʪʘʨ 

ʩʘʥʳ 

 ʀʀ, ʀʕ% 

Eustrongylidosis  ɹײʣʰʳץ ʝʪʽʥʜʝ 

ʩʧʠʨʘʣʴ 

ʪᴅʨʽʟʜʽ 

ɸʣʘʙסײʘ 62 7/11,3% 

Ligula intestinalis ɯʰ ץʫʳʩʳ פʘʨʘײץʡʨʳ3/11,5% 26 ץ 

Postodiplostomum 

cuticola 

 ץʘʙʳʨʰʘפ

ʩʳʨʪʳ 

ʊʘʙʘʥ 41 5 /12,2% 

Postodiplostomum 

cuticola 

 

 ץʘʙʳʨʰʘפ

ʩʳʨʪʳ 

  ʘʥʘʪץʳʟʳʣפ

46 

11/23,2% 

Ligula intestinalis ɯʰ ץʫʳʩʳ ʄᴇשʢʝ 2 1 / 2,2% 

Ligula intestinalis ɯʰ ץʫʳʩʳ ɻʫʩʪʝʨʘ 7 2/28,5% 

  9 ץʘʨʘʙʘʣʳפ - -

Postodiplostomum 

cuticola 

 ץʘʙʳʨʰʘפ

ʩʳʨʪʳ 

ʉʘʟʘʥ 15  2/13,3% 

- - ʂᴇʢʩʝʨʢʝ 13 - 
ʆpistorʩhis 

felineus 

ɸʨץʘ 

ʙײʣʰʳץʝʪʪʝʨʽ 

ʤʝʥ ʪʝʨʽ ʘʩʪʳ 

ɸץץʘʡʨʘʥ 39 7/17,9% 

 ɸʨץʘ 

ʙײʣʰʳץʝʪʪʝʨʽ 

ʤʝʥ ʪʝʨʽ ʘʩʪʳ 

ʄᴇשʢʝ 3 3/12,7% 

ʆʨʘʣ ץʘʣʘʩʳʥʳש ʽʰʢʽ ʩʘʫʜʘ ʦʙʲʝʢʪʽʣʽʨʽʥʜʝ ʩʘʪʳʣʘʪʳʥ ʙʘʣʳץʪʘʨ 

Anisakidae ɯh ʝʢʪʽש, 

ʙʘʫʳʨʜʳש 

ʩʝʨʦʟʜʳ 

 שʳʥʳסʘʙʳץ

ʘʩʪʳʥʜʘ 

ɸץʩʳʣʘ 8 3/37,5% 

ʆpistorʩhis 

felineus 

ɸʨץʘ 

ʙײʣʰʳץʝʪʪʝʨʽ 

ʤʝʥ ʪʝʨʽ ʘʩʪʳ 

ʄᴇשʢʝ 5 3/23,1% 

 

ɹפʆ ʩʫ ץʦʡʤʘʣʘʨʳʥʘʥ 2022 ʞʳʣסʳ ʧʘʨʘʟʠʪʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʟʝʨʪʪʝʣʛʝʥ װʣʛʽʣʝʨʜʽ4,95% ש (364 ʜʘʥʘʥʳ18 ש ʜʘʥʘ) ʧʦʩʪʦʜʠʧʣʦʩʪʦʤʦʟסʘ ʪᴅʥ 

 .ᴇʟʛʝʨʽʩʪʝʨʽ ʙʘʨ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ (ʀʕ 4,9%, ʀʀ-7 ʜʘʥʘ) שʪʳ ʞʘʙʳʥʥʳץʘʙʳʨʰʘץ

ɯʰʢʽ ʘסʟʘʣʘʨʜʳ ʪʝʢʩʝʨʫ ʢʝʟʽʥʜʝ 6 ʙʘʣʳץʪʘ (1,6%) ʙʝʣʜʽʢ ʥʝʤʝʩʝ ץʘʨʘʧʘʡʳʤ 

ʣʠʛʫʣʘ Ligula intestinalis ʀʕ - 1,6% ʞᴅʥʝ ʀʀ -3 ʜʘʥʘ ʪʘʙʳʣʜʳ.  
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 ʆʨʘʣ ץʘʣʘʩʳʥʳש ʩʘʫʜʘ ʥװʢʪʝʣʝʨʽʥʝʥ ʀʕ 0,8% ʞᴅʥʝ ʀʀ-28 ʜʘʥʘʩʳ ʙʘʨ 3 

ʘץʩʳʣʘ ʙʘʣʳסʳʥʜʘ ʘʥʠʟʘʢʠʜ ʣʠʯʠʥʢʘʣʘʨʳ ʘʥʳץʪʘʣʜʳ, ʘʣ ʵʫʩʪʨʦʥʛʠʣʠʜʦʟ 

ʣʠʯʠʥʢʘʣʘʨʳ ᴆʣʝʥʪʽ ʞᴅʥʝ ʐʜ̔ʝʨʪʽ ᴇʟʝʥʜʝʨʽʥʝʥ ʘʫʣʘʥסʘʥ 7 ʘʣʘʙסײʘʜʘ 

ʘʥʳץʪʘʣʜʳ (ʀʕ% 1,9%, ʀʀ ï 7 ʜʘʥʘ). 

ɻʝʣʴʤʠʥʪʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʽʧ ʠʥʚʘʟʠʷʣʘʨ ʪʘʨʘסʘʥ ʥװʢʪʝʣʝʨ 

ʦʨʳʥʜʘʨʳ ʢʘʨʪʘסʘ ʪװʩʽʨʽʣʜʽ (ʉʫʨʝʪ 20).  

 

 
 

 ʉʫʨʝʪ 20 - ʇʘʨʘʟʠʪʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʽʣʽʧ ʠʥʘʟʠʷʥʳש ʪʘʨʘסʘʥ ʙʘʣʳץ 

ʘʫʣʘʫ ʩʫ ʘʡʜʳʥʜʘʨʳ  
 

ɸʜʘʤʜʘʨʜʳ ʙʘʣʳץ ʘʨץʳʣʳ ʙʝʨʽʣʝʪʽʥ ʠʥʚʘʟʠʷʣʳץ ʞᴅʥʝ ʞץײʧʘʣʳ ʘʫʨʫʣʘʨʜʘʥ 

 ץʩʘʥʠʪʘʨʠʷʣʳ-ץʪʳʣʳ ʚʝʪʝʨʠʥʘʨʠʷʣʳץʘʫ ʞᴇʥʽʥʜʝʛʽ ʰʘʨʘʣʘʨ ʢʝʰʝʥʽʥʜʝ ʫʘסʦʨץ

ʩʘʨʘʧʪʘʤʘ ʞװʨʛʽʟʫ ʞᴅʥʝ ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳ װʰʽʥ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽץ שʘʫʽʧʩʽʟʜʽʛʽʥ 

 ʞʘʪʪʘʤʘ ʪʘʣʘʧʪʘʨʳʥײץ ʘʤʪʘʤʘʩʳʟ ʝʪʫ ʞᴇʥʽʥʜʝʛʽ ʽʩ-ʰʘʨʘʣʘʨ, ʥʦʨʤʘʪʠʚʪʽʢץ

ʩʘץʪʘʫ ʞᴅʥʝ ʩʘʥʠʪʘʨʠʷʣʳץ ʞᴅʥʝ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ץʘʜʘסʘʣʘʫ ʪʘʨʘʧʳʥʘʥ ʞװʡʝʣʽ 

ʙʘץʳʣʘʫ ʞװʨʛʽʟʫ ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝʛʽ ʤʘשʳʟʜʳ. ɹʘʣʳץʪʳ ʘʰʫ ᴅʜʽʩʪʝʤʝʩʽ "ʊײʱʳ ʩʫ 

ʙʘʣʳץʪʘʨʳ ʤʝʥ ʰʘʷʥʜʘʨʜʳ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-ʩʘʥʠʪʘʨʠʷʣʳץ ʩʘʨʘʧʪʘʫ 

 ʘʣʜʳʥ ʘʣʫ" ʩᴅʡʢʝʩ שʠʜʘʣʘʨʳʥʘ" ʞᴅʥʝ ᴄʅ 3.2.988-00 "ʇʘʨʘʟʠʪʪʽʢ ʘʫʨʫʣʘʨʜʳסʘץ

ʞװʨʛʽʟʽʣʜʽ. ʆʧʠʩʪʦʨʭʦʟ ʙʦʡʳʥʰʘ ʙʘʣʳץʪʘʨʜʳ, ʤʦʣʣʶʩʢʘʣʘʨʜʳ, ʰʘʷʥ 

ʪᴅʨʽʟʜʽʣʝʨʜʽ, ץʦʩʤʝʢʝʥʜʽʣʝʨʜʽ, ʙʘʫʳʨʳʤʝʥ ʞʦʨסʘʣʘʫʰʳʣʘʨʜʳ ʞᴅʥʝ ʦʣʘʨʜʳ 

 ʩʘʨʘʧʪʘʫ ᴅʜʽʩʪʝʨʽ ץʧʘʨʘʟʠʪʦʣʦʛʠʷʣʳ-ץʜʝʫ ᴇʥʽʤʜʝʨʽʥ ʩʘʥʠʪʘʨʣʳשʘʡʪʘ ᴇץ

  .ʦʣʜʘʥʳʣʜʳץ

 ɹʘʣʳץ ʘʫʨʫʣʘʨʳʥʳש ʧʘʡʜʘ ʙʦʣʫʳ ʤʝʥ ʪʘʨʘʣʫʳʥ ʙʦʣʜʳʨʤʘʫ װʰʽʥ 

ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-ʩʘʥʠʪʘʨʠʷʣʳץ ץʘסʠʜʘʣʘʨʜʳש ʪʘʣʘʧʪʘʨʳʥ ʩʘץʪʘʫ ʞᴅʥʝ ʞʘשʘʜʘʥ 

ᴅʢʝʣʽʥʝʪʽʥ ʜʘʨʘʣʘʨʜʳ ʤʽʥʜʝʪʪʽ ʢʘʨʘʥʪʠʥʜʝʫʜʽ, ʙʘʣʳץʪʘʨʜʳ ʙʘʣʳץ 

ʧʠʪʦʤʥʠʢʪʝʨʽʥʝ ʪʘʩʳʤʘʣʜʘʫ ʞᴅʥʝ ʦʨʥʘʣʘʩʪʳʨʫ ʢʝʟʽʥʜʝ ץʦʨסʘʫ-ʰʝʢʪʝʫ 

ʰʘʨʘʣʘʨʳʥ, ʩʦʥʜʘʡ-ʘץ ʪʦסʘʥʜʘʨʜʳ ʤʝʟʛʽʣ ײʰʳʧ ʦʪʳʨʫ ʞʦʣʳʤʝʥ ʟʦʦʛʠʛʠʝʥʘʣʳץ 

ʞʘסʜʘʡʣʘʨʜʳ ʦשʪʘʡʣʘʥʜʳʨʫʜʳ ʞᴅʥʝ ʞʘʡ-ʢװʡʽʥʝ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-ʩʘʥʠʪʘʨʠʷʣʳץ 

ʙʘץʳʣʘʫʜʳ ʞװʟʝʛʝ ʘʩʳʨʫʜʳ ץʘʤʪʠʪʳʥ ʰʘʨʘʣʘʨ ʢʝʰʝʥʽʥ ʪײʨʘץʪʳ ʨʝʞʠʤʜʝ 

ʞװʟʝʛʝ ʘʩʳʨʫ ץʘʞʝʪ ʜʝʧ ʩʘʥʘʡʤʳʟ ʙʘʣʳץʪʘʨʜʳש ʜʝʥʩʘʫʣʳסʳ.  

ʇʘʨʘʟʠʪʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʦʡʳʥʰʘ ɹפʆ ʩʫ ץʦʡʤʘʣʘʨʳʥʘʥ ʟʝʨʪʪʝʫ 

 ʦʡʳʣʘʪʳʥ ʩʘʧʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʛʝʥʽʥʝץ ץʘʥ ʙʘʣʳסʰʽʥ ʘʫʣʘʥװ

 ʪʘʨʜʘ ʘʥʠʟʘʢʠʜʦʟ, ʧʦʩʪʦʜʠʧʣʦʩʪʦʤʦʟ, ʣʠʛʫʣʝʟ ʞᴅʥʝץʘʨʘʤʘʩʪʘʥ, ʙʘʣʳץ

ʵʩʪʨʦʥʛʠʣʠʜʦʟʜʳש ʘʥʳץʪʘʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʰʘʨʪʪʳ ʪװʨʜʝ ʞʝʫʛʝ ʞʘʨʘʤʜʳ  
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ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʘʥɽʞʅ 3 2 1333-03 ʝʨʝʞʝʩʽʥʝ  ʩᴅʡʢʝʩ ʦʧʠʩʪʦʨʭʦʟ ʪʘʙʳʣסʘʥʜʘ 

ʙʘʣʳץʪʘʨʜʳ ʘʰʳץ ʩʘʪʫסʘ ʨץײʩʘʪ ʙʝʨʤʝʡʜʽ, ʙʘʣʳץʪʘʨʜʳ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ᴇʥʜʝʫʛʝ 

ʞʽʙʝʨʽʣʝʜʽ. ɸʣ ʪᴇʤʝʥʛʽ ʪʝʤʧʝʨʘʪʫʨʘ  ʦʧʠʩʪʦʨʭʦʟסʘ ʘץʳʨʳʥʜʘʧ ᴅʩʝʨ ʝʪʝʜʽ 

ʤʳʩʘʣʳ -18 ʉ-ʪʘ 7 ʪᴅʫʣʽʢʢʝ ʜʝʡʽʥ ʪʽʨʽ ʙʦʣʘʜʳ ʘʣ -20 ʉ-ʪʘ 48 ʩʘסʘʪ,-28ʉ-ʪʘ 32 

ʩʘסʘʪ ʪʽʨʽ ʙʦʣʘʜʳ. ɸʣ ʙʘʣʳץʪʳ ץʫʳʨסʘʥ ʢʝʟʜʝ 150 C-ʪʘ 15-ʤʫʥʫʪ ʵʢʩʧʦʟʠʮʠʷʜʘ 

  ʟʜʘʫ ʙʘʨʳʩʳʥʜʘ 50 ʛ/ʣ 30 ʪᴅʫʽʣʽʢʢʝ ʜʝʡʽʥ ᴇʣʤʝʡʜʽ ʘʣײʪʳ ʪץʩʪʘʫ ʢʝʨʝʢ. ɹʘʣʳײ

100ʛ/ʣ 21 ʪᴅʫʣʽʢ, 140 ʛ/ʣ - ʪᴅʫʣʽʢ 15 150 ʛ/ʣ -10 ʪᴅʫʣʽʢ ײʩʪʘʫ ץʘʞʝʪ. פʦʨʳʪʳʥʜʘʧ 

ʢʝʣʩʝʢ ʘʜʘʤסʘ ʞᴅʥʝ ʞʘʥʫʘʨʣʘʨסʘ ʙʘʣʳץʪʘʥ  ʞסײʘʪʳʥ ʧʘʨʘʟʠʪʦʟʜʘʨ ɹʘʪʳʩ 

 ʳʥ ʟʝʨʪʪʝʧ ʪʘʙʫ ʚʝʪʝʨʠʥʘʨʠʷסʦʰʘ שʩʪʘʥ ʦʙʳʣʳʩʳʥʜʘ ʢʝʟʜʝʩʝʜʽ ʞᴅʥʝ ʦʥʳץʘʟʘפ

     .ʤʽʥʜʝʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ שʳʣʳʤʳס

 ʊʘʙʳʣסʘʥʥʘʥ ʢʝʡʽʥʜʝ ʞʝʨʛʽʣʽʢʪʽ ʪײʨסʳʥʜʘʨסʘ ʞʘʣʧʳ ʧʘʨʘʟʠʪʦʟʜʘʨʜʳש 

ʟʠʷʥʳʥ ʪװʩʽʥʜʽʨʫ ʝʩʢʝʨʪʫ ʙʽʟʜʽש ʞײʤʳʩʳʤʳʟʜʳש ʙʘʩʪʳ ʤʘץʩʘʪʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 
 

3.2 ʆʨʘʣ ץʘʣʘʩʳʥʳש ʩʘʫʜʘ ʥװʢʪʝʣʝʨʽʥʝʥ ʘʣʳʥסʘʥ ʙʘʣʳץ ʞᴅʥʝ ʙʘʣʳץ 

ᴇʥʽʤʜʝʨʽʥ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-ʩʘʥʠʪʘʨʠʷʣʳץ ʙʘסʘʣʘʫ 

3.2.1 ɹʘʣʳץ ʞᴅʥʝ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʞᴅʥʝ ʬʠʟʠʢʘ-

ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

ʆʨʘʣ ץʘʣʘʩʳʥʳש ʩʘʫʜʘ ʥװʢʪʝʣʝʨʽʥʝʥ 121 ʜʘʥʘ ʙʘʣʳץ ʩʘʪʳʧ ʘʣʳʥʜʳ, ʦʥʳש 

ʽʰʽʥʜʝ: ʩʘʟʘʥï15 ʜʘʥʘ, ʪץײʳï37 ʜʘʥʘ, ʰʦʨʪʘʥï28 ʜʘʥʘ, ʢᴇʢʩʝʨʢʝ ï 24 ʜʘʥʘ, 

ʘץʩʳʣʘï17 ʜʘʥʘ ʞᴅʥʝ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽ 90 ʜʘʥʘ: ʢʝʧʪʽʨʽʣʛʝʥ ʪʘʙʘʥ ï 30 ʜʘʥʘ, 

ʢʝʧʪʽʨʽʣʛʝʥ ץʳʣʳʰʙʘʣʳץï30 ʜʘʥʘ, ʳʩʪʘʣסʘʥ ʙʘʣʳץ ï 30 ʜʘʥʘ. 

 ɸʥʪʠʙʠʦʪʠʢʪʝʨʜʽ ʟʝʨʪʪʝʫʛʝ ʘʨʥʘʣסʘʥ ʩʳʥʘʤʘʣʘʨ ɾᴅשʛʽʨ ʭʘʥ ʘʪʳʥʜʘסʳ 

ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽ ʞʘʥʳʥʜʘסʳ "ɽʣ-ʳʨʳʩʳ", 

"ɸʷʞʘʥ" ʩʘʫʜʘ ʥװʢʪʝʣʝʨʽʥʝʥ ʞᴅʥʝ ʋɿɺ ʤײʟʜʘʪץʳʰ ʢʘʤʝʨʘʣʘʨʳʥʘʥ ʘʣʳʥʜʳ. 

ʆʨʘʣ ץʘʣʘʩʳʥʜʘסʳ ʙʘʣʳץʪʘʨ ʞᴅʥʝ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽ ʞʝʨʛʽʣʽʢʪʽ ʩʫ ʢᴇʟʜʝʨʽʥʝʥ 

ʘʫʣʘʥסʘʥ, ץʦʩʳʤʰʘ ʙʘʣʳץʪʘʨ ɸʪʳʨʘʫ ʞᴅʥʝ ʈʌ, ʉʘʨʘʪʦʚ ʦʙʣʳʩʳʥʘʥ ᴅʢʝʣʽʥʝʜʽ.  

ɹʘʨʣʳץ ʙʘʣʳץ ʪװʨʣʝʨʽ ʤʝʥ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽ ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ, ʬʠʟʠʢʘ-

ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ʙʘʣʳץʪʘʨʜʳ ʟʝʨʪʪʝʫ פʈ ɸʐʄ ɺɹפʂ "ʈʝʩʧʫʙʣʠʢʘʣʳץ 

ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʟʝʨʪʭʘʥʘ" ʐɾפ ʈʄʂ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʬʠʣʠʘʣʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ, 

ʥᴅʪʠʞʝʣʝʨʽ 12- ʢʝʩʪʝʣʝʨʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. 

 

ʂʝʩʪʝ 12 - ɹʘʣʳץ ᴇʥʽʤʜʝʨʽʥ ʟʝʨʪʭʘʥʘʣʳץ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ, n=45 
 

 ̄ ʆʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʌʠʟʠʢʘ-ʭʠʤʠʷʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨ 

ᴆʥʽʤ 

ʘʪʘʫʳ 

ʉʳʨʪ

r ץ

ʪװʨʽ 

ɼᴅʤʽ ʀʽʩʽ ʂʦʥʩʠʩ- 

ʪʝʥʮʠʷʩ r

ʊװʩʽ ɸʤʤʠʘʢ 

 ʨʘʤʳײץ

ʂװʢʽʨʪʩʫʪʝ

ʛʽʥʽש 

 ʨʘʤʳײץ

1 2 3 4 5 6 7 8 9 

1 ʊʘʙʘʥ 

(ʢʝʧʪʽʨʽʣ

ʛʝʥ) 

n=15 

 ץʘסʨײפ

ʪʘʟʘ 

ɾʘסʳʤʜʳ 

ʩʧʝʮʠʬʠʢ

ʘʣʳץ ʜᴅʤ 

ɯʰ 

 ʫʳʩʳʥʜʘץ

ʪʦʪʳץץʘʥ 

ʤʘʡʜʳש 

ʰʘʤʘʣʳ 

ʠʽʩʽ 

 ,ʘʪʪʳפ

ʙᴇʣʰʝʢʪʝ

ʨʛʝ ʦשʘʡ 

ʙᴇʣʽʥʝʜʽ 

ʆʥʳש ʪװʩʽ 

ʘʰʳץ 

ʩײʨʜʘʥ 

ʩᴅʣ 

ʩʘʨʳסʘ 

ʜʝʡʽʥ 

ʊʝʨʽʩ ʊʝʨʽʩ 
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12-ʢʝʩʪʝʥʽש ʞʘʣסʘʩʳ 

 
1 2 3 4 5 6 7 8 9 

 ʘʥסʪʘʣץʘפ 2

(ʢʝʧʪʽʨʽʣʛʝ

ʥ ) 

n=15 

 ץʘסʨײפ

ʪʘʟʘ 

ɾʘסʳʤʜʳ 

ʩʧʝʮʠʬʠʢ

ʘʣʳץ ʜᴅʤ 

ɯʰ 

 ʫʳʩʳʥʜʘץ

ʪʦʪʳץץʘʥ 

ʤʘʡʜʳש 

ʰʘʤʘʣʳ 

ʠʽʩʽ 

 ,ʘʪʪʳפ

ʙᴇʣʰʝʢʪʝ

ʨʛʝ ʦשʘʡ 

ʙᴇʣʽʥʝʜʽ 

ʆʥʳש ʪװʩʽ 

ʘʰʳץ 

ʩײʨʜʘʥ 

ʩᴅʣ 

ʩʘʨʳסʘ 

ʜʝʡʽʥ 

ʊʝʨʽʩ ʊʝʨʽʩ 

3 ʊʘʙʘʥ 

ʘʥסʪʘʣץʘץ)

) 

n=15 

ʊʘʟʘ ɾʘסʳʤʜʳ 

ʩʧʝʮʠʬʠʢ

ʘʣʳץ ʜᴅʤ 

ɯʰ 

 ʫʳʩʳʥʜʘץ

ʪʦʪʳץץʘʥ 

ʤʘʡʜʳש 

ʰʘʤʘʣʳ 

ʠʽʩʽ 

 ,ʘʪʪʳפ

ʙᴇʣʰʝʢʪʝ

ʨʛʝ ʦשʘʡ 

ʙᴇʣʽʥʝʜʽ 

ʆʥʳש ʪװʩʽ 

ʘʰʳץ 

ʩײʨʜʘʥ 

ʩᴅʣ 

ʩʘʨʳסʘ 

ʜʝʡʽʥ 

ʊʝʨʽʩ ʊʝʨʽʩ 

 

ʂʝʩʪʝ 13 - ʆʨʘʣ ץʘʣʘʩʳʥʳש ʩʘʫʜʘ ʥװʢʪʝʣʝʨʽʥʝʥ ʘʣʳʥסʘʥ ʙʘʣʳװ ץʣʛʽʣʝʨʽʥ 

ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ, n=61 

 
ɹʘʣʳץ 

ʪװʨʽ 

ɹʘʣʳץ ʝʪʽʥʽש ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

5% ʂװʢʽʨʪ 
ʳʣʳʥץʳʰץ

ʳש ʤʳʩ 

ʨʝʘʢʮʠʷʩʳ 

ʅ2S 
ʂװʢʽʨʪʩʫʪ

ʝʢʪʽ 
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ʘ ʩʘʥʳ 

ʇʝʨʦʢʩʠʜʘʟʘ 
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n
=

1
0 

ʄᴇʣʜʽʨ, 

ʙᴇʪʝʥ 

ʟʘʪʪʘʨ ʞʦץ 

ʊʝʨʽʩ 0,8Ñ0,03 ʆש, ʢᴇʢ-

ʞʘʩʳʣ ʪװʩ 

12Ñ0,25 

ʙײʣʰʳץʝʪʪʝʨʜʽש 

ʪʝʨʝש 

 ʘʙʘʪʪʘʨʳʥʜʘץ
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n
=

1
8 

ʄᴇʣʜʽʨ, 

ʙᴇʪʝʥ 

ʟʘʪʪʘʨ ʞʦץ 

ʊʝʨʽʩ 0,9Ñ0,03 ʆש, ʢᴇʢ-

ʞʘʩʳʣ ʪװʩ 

10Ñ0,27 

ʙײʣʰʳץʝʪʪʝʨʜʽש 

ʪʝʨʝש 

 ʘʙʘʪʪʘʨʳʥʜʘץ

ʪʘʙʳʣסʘʥ ʞʦץ 

6,7Ñ0,02 

ɸ
ץ
ʩ
ʳ
ʣ
ʘ
 
 
 
(
ʙ
ʘ
ʣ
ʘ
ʫ
ʩ
ʘ
)

 

n
=

1
7 

ʄᴇʣʜʽʨ, 

ʙᴇʪʝʥ 

ʟʘʪʪʘʨ ʞʦץ 

ʙʝʩ 

ʩʳʥʘʤʘʜʘ 

 ץʩʘײ

ʪץʘʙʳʨʰʘץ

ʘʨ ʙʦʣʜʳ 

ʊʝʨʽʩ 0,8Ñ0,03 

ʙʝʩ 

ʩʳʥʘʤʘʜ

ʘ 

1,1Ñ0,01 

ɹʝʩ 

ʩʳʥʘʤʘʥʳש 

ʦש, ʢᴇʢ-

ʞʘʩʳʣ ʪװʩʽ 

ʪʝʨʽʩ ץʦשʳʨ-

 ʘʨʘץ

11Ñ0,26 

ʙײʣʰʳץʝʪʪʝʨʜʽש 

ʪʝʨʝש 

 ʘʙʘʪʪʘʨʳʥʜʘץ

ʪʘʙʳʣסʘʥ ʞʦץ 

6,8Ñ0,03 

7,1Ñ0,01 

5ʩʳʥʘʤʘʜʘ 

ʢװʤᴅʥʜʽ 

ʢᴇʨʩʝʪʢʽʰʪ

ʝʨ 

ʂ
ᴇ
ʢ
ʩ
ʝ
ʨ
ʢ
ʝ

 

(
ʙ
ʘ
ʣ
ʘ
ʫ
ʩ
ʘ
)
,
 

n
=

1
6 

ʄᴇʣʜʽʨ, 

ʙᴇʪʝʥ 

ʟʘʪʪʘʨ ʞʦץ 

ʊʝʨʽʩ 0,9Ñ0,03 ʆש, ʢᴇʢ-

ʞʘʩʳʣ ʪװʩ 

13Ñ0,23 

ʙײʣʰʳץʝʪʪʝʨʜʽש 

ʪʝʨʝש 

 ʘʙʘʪʪʘʨʳʥʜʘץ

ʪʘʙʳʣסʘʥ ʞʦץ 

6,7Ñ0,04 

 

ʆʩʳʣʘʡʰʘ, ʟʝʨʪʪʝʣʛʝʥ 61 ʙʘʣʳװ ץʣʛʽʩʽʥʜʝ ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ̔

ʥʦʨʤʘסʘ ʩᴅʡʢʝʩ ʢʝʣʜʽ, ʪʝʢ 5% ʢװʢʽʨʪ ץʳʰץʳʣʳʥʘ ʨʝʘʢʮʠʷ ʢʝʟʽʥʜʝ ʙʝʩ ʩʳʥʘʤʘʜʘ 
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ʰʘʤʘʣʳ װʣʧʝʢʪʝʨ ʙʦʣʜʳ, ʙʝʩ ʩʳʥʘʤʘʜʘ ʅʝʩʣʝʨ ʩʘʥʳ 1,1Ñ0,01 ʙʦʣʜʳ, ʙʝʩ 

ʩʳʥʘʤʘʜʘ ʧʝʨʦʢʩʠʜʘʟʘסʘ ʨʝʘʢʮʠʷ ʪʝʨʽʩ ʙʦʣʜʳ, ʧʝʨʦʢʩʠʜʘʟʘ ʙʽʨʜʝʥ ץʦשʳʨ-ץʘʨʘ 

ʪװʩʢʝ ʙʦʷʣʜʳ, ʨH-ʙʝʩ ʩʳʥʘʤʘ 7,1Ñ0,01 ʢᴇʨʩʝʪʪʽ, ʙײʣ ʢװʤᴅʥʜʽ ʙʘʣסʳʥʜʳץץʘ 

ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

ʆʨʘʣ ץʘʣʘʩʳʥʳש ʩʘʫʜʘ ʥװʢʪʝʣʝʨʽʥʝʥ ʘʣʳʥסʘʥ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥ ʟʝʨʪʭʘʥʘʣʳץ 

ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʙʘʨʣʳװ 45 ץʣʛʽ ʥʦʨʤʘʣʘʨסʘ ʩᴅʡʢʝʩ ʢʝʣʜʽ. 

ɽʰץʘʥʜʘʡ ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ, ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝʥ ᴇʟʛʝʨʽʩʪʝʨ 

ʙʘʡץʘʣʤʘʜʳ. ɹʘʣʳץ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʜʝʨʽʥʽש ʩʘʧʘʩʳ ʤʝʥ ץʘʫʽʧʩʽʟʜʽʛʽʥ 

ʙʘץʳʣʘʫ ʽh ʢʽ ʩʘʫʜʘ ʦʙʲʝʢʪʽʣʝʨʽʥʜʝʛʽ ץʘʫʽʧʩʽʟʜʽʢʪʽש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʞᴅʥʝ 

ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ ʩʘʨʘʧʪʘʫʤʝʥ סʘʥʘ ʰʝʢʪʝʣʽʧ, ʙʘʨʣʳץ 

ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʙʘʣʳץʪʘʨסʘ ʪʦʣʳץץʘʥʜʳ ʙʘץʳʣʘʫ ʞװʨʛʽʟʙʝʡʜʽ. ɹʘʣʳץ ᴇʥʽʤʽʥ 

ʪʦʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ, ʨʘʜʠʦʣʦʛʠʷʣʳץ, 

ʭʠʤʠʷʣʳץ-ʪʦʢʩʠʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʧʘʨʘʟʠʪʦʣʦʛʠʷʣʳץ ץʦʩʳʤʰʘ ʟʝʨʪʪʝʫ ץʘʞʝʪ. 
 

3.2.2 ɹʘʣʳץ ʝʪʽʥʽש ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 ʘʥסʘʫʨʫʣʘʨʜʘʥ ʘʫʣʘʥ ץʪʘʨʳʥ ʠʥʚʘʟʠʷʣʳץʳʣʘʫ ʪʦʙʳ ʙʘʣʳץʦʩʳʤʰʘ ʙʘפ

ʙʘʣʳץʪʘʨʳʜʳ ʞᴅʥʝ ʘʫʳʨ ʤʝʪʘʣ ᴅʩʝʨʽ ʪʠʛʝʥ ʫʣʳ ʙʘʣʳץʪʘʨʜʳש ʭʠʤʷʣʳץ ʪʘʣʜʘʫ 

ʞʘʩʘʣʜʳ. ɿʝʨʪʪʝʫ  ɸʣʤʘʪʳ ʘʟʳץ-ʪװʣʽʢ ʩʘʨʘʧʪʘʤʘ ʦʨʪʘʣʳסʳ çʅʫʪʨʠʪʝʩʪè ɾʐʉ 

ʟʝʨʭʘʥʘʩʳʥʜʘ ʭʠʤʠʷʣʳץ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ. ʍʠʤʠʷʣʳץ ʪʘʣʜʘʫ ʟʝʨʪʪʝʫʛʝ 

ʞʽʙʝʨʽʣʛʝʥ ʙʘʣʳץʪʘʨ װ  hʪʦʧץʘ ʙᴇʣʽʥʜʽ ʙʽʨʽʥʰʽ ʪʦʧ ʙʘץʳʣʘʫ ʪʦʙʳ (n=5), ʝʢʽʥʰʽʩʽ 

ʪᴅʞʽʨʠʙʝʣʽʢ ʪʦʧʪʘ (n=5) ʧʘʨʘʟʠʪʘʨʣʳץ ʘʫʨʫ ʜʠʘʛʥʦʩʪʠʢʘʣʘʥסʘʥ ʪץײʳ ʪʦʧʪʘʩ 

ʤᴇשʢʝ ʙʘʣʳץʪʘʨʳ, ʞᴅʥʝ ץʦʩʳʤʰʘ װʰʽʥʰʽ ʪʦʧ ʘʫʳʨ ʤʝʪʘʣ ᴅʩʝʨʽʥʝ ײʰʳʨʘסʘʥ ʫʣʳ 

ʪץײʳ (n=5) ʙʘʣʳץʪʘʨ ʰʘʙʘסʳʥʘ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ. ɹʘץʳʣʘʫ ʪʦʙʳʥʘ ʩʘʫ ʙʘʣʳץʪʘʨ 

5 ʜʘʥʘ ʤᴇשʢʝ ʙʘʣʳסʳ ʘʣʳʥʜʳ. ɸʫʣʘʥסʘʥ ʙʘʣʳץʪʘʨʜʘʥ ʦʥʳש ʽʰʽʥʜʝ ʘץʩʳʣʘ 

ʙʘʣʳסʳ ʘʥʠʟʘʢʠʜʦʟ ʪʘʙʳʣסʘʥ ʞᴅʥʝ ʘʫʳʨ ʤʝʪʘʣ ʪʘʙʳʣסʘʥ ʞʘʡʳʥ ʞᴅʥʝ ʪץײʳ 

ʙʘʣʳץʪʘʨʳ ʞʽʙʝʨʽʣʜʽ. 

       ʊʘʣʜʘʫʜʘ ʞʘʣʧʳ ʤʠʥʝʨʘʣ, ʚʠʪʘʤʠʥ, ʘʣʤʘʩʘʪʳʥ ʘʤʠʥץʳʰץʳʣʜʘʨ, 

ʘʣʤʘʩʧʘʡʪʳʥ ʘʤʠʥץʳʰץʳʣʜʘʨ, ʤʘʡʣʳ-ץʳʰץʳʣ ײץʨʘʤʳ, ʤʦʥʦץʘʥʳץץʘʥ ʞᴅʥʝ 

ʧʦʣʠץʘʥʳץץʘʥ ʤʘʡʣʳ ץʳʰץʳʣʜʳײץ ץʨʘʤʳʥʘʥ ʪײʨʘʜʳ.  

      ɸʣסʘʰץʳ ʟʝʨʪʪʝʫ ʘʟʳץʪʳײץ ץʨʘʤʳʥ ʘʥʳץʪʘʫʜʘʥ ʙʘʩʪʘʣʜʳ ʙʘץʳʣʘʫ ʪʦʙʳʥʜʘ 

ʥʦʨʤʘסʘ ʩᴅʡʢʝʩ ʢʝʣʜʽ. ɸʣ 2 ʪᴅʞʽʨʠʙʝʣʽʢ ʪʦʧʪʘ ʠʥʚʘʟʠʘʣʳץ ʙʘʣʳץץʘ ײʰʳʨʘסʘʥ 

ʙʘʣʳץʪʘʨʜʳש ʘץʫʳʟʜʘʨ ʢᴇʣʝʤʽ 17,1Ñ0,1 ʪװʩʝʥʽʥʝ ʘʣ, 3 ʪᴅʞʽʨʠʙʝʣʽʢ ʪʦʧʪʘ ʦʜʘʥʜʘ 

ʪװʩʢʝʥʽʥ ʙʘʡץʘʫסʘ 14 ʢʝʩʪʝʜʝ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ. 

 

ʂʝʩʪʝ 14 - ɹʘʣʳץ ᴇʥʽʤʜʝʨʽʥ ʭʠʤʠʷʣʳץ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ, n=15 

 
ɸʟʳץʪʳץ 

ʢᴇʨʩʝʪʢʽʰʽ 

ʊʦʧʪʘʨ 

ɹʘץʳʣʘʫ 

n=5   

1ʩʳʥʘʤʘ 

ʊᴅʞʽʨʠʙʝʣʽʢ 

n=5   

2 ʩʳʥʘʤʘ 

ʊᴅʞʽʨʠʙʝʣʽʢ 

n=5 

3 ʩʳʥʘʤʘ   

1 2 3 4 

ɸʟʳץʪʳײץ ץʥʜʳʣʳץ 

ɸץʫʳʟʜʘʨ 17,9Ñ0,2 17,1Ñ0,1 16,2Ñ0,3 

ʄʘʡʣʘʨ 1,9Ñ0,5 1,7Ñ0,3 1,4Ñ0,1 
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14-ʢʝʩʪʝʥʽש ʞʘʣסʘʩʳ 

1 2 3 4 

ʂᴇʤʽʨʩʫʪʝʛʽ 0 0 0 

ʓʣסʘʣʜʳ78,6 ץÑ0,7 79,9Ñ0,5 80,6Ñ0,8 

ʂװʣʜʽʣʽʢ 1,6Ñ0,1 1,3Ñ0,2 1,8Ñ0,8 

ʕʥʝʨʛʝʪʠʢʘʣʳץ 

 ʳסʥʜʳʣʳײץ

ʂʢʘʣ/100ʛ 

88,7 83,7 77,4 

 

ʂʝʣʝʩʽ ʢʝʩʪʝʜʝ ʘʟʳץʪʳײץ ץʥʜʳʣʳסʳ ʙʦʡʳʥʰʘ ʙʘʣʳץ ʝʪʽʥʽש ʭʠʤʠʷʣʳץ 

ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥ ʙʘץʳʣʘʫסʘ ʙʦʣʘʜʳ. ɹʘʣʳץʪʳש ʧʘʨʘʟʠʪʪʝʨʤʝʥ ʟʘץʳʤʜʘʥʫʳ 

(ʠʥʚʘʟʠʷ) ʦʥʳש ʝʪʽʥʽש ʪʘסʘʤʜʳײץ ץʥʜʳʣʳסʳʥʘ, ᴅʩʽʨʝʩʝ ʘץʫʳʟʜʳײץ שʨʘʤʳʥʘ ᴅʨ 

ʪװʨʣʽ ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ. ɸץʫʳʟʜʳ ʘʟʘʡʪʫ ʧʘʨʘʟʠʪʪʝʨ ʙʘʣʳץʪʳש ʤʝʪʘʙʦʣʠʟʤʽʥ 

ʙײʟʫʳ ʤװʤʢʽʥ ʞᴅʥʝ ʙʘʣʳץʪʘʨ ᴅʜʝʪʪʝ ᴇʩʫ ʞᴅʥʝ ʜʝʥʩʘʫʣʳץʪʳ ʩʘץʪʘʫ װʰʽʥ 

ʧʘʡʜʘʣʘʥʘʪʳʥ ʘץʫʳʟʜʘʨʜʳש ʙʽʨ ʙᴇʣʽʛʽʥ ʪײʪʳʥʘʜ.r ɹײʣ ʙʘʣʳץ ʝʪʽʥʜʝʛʽ ʘץʫʳʟʜʳש 

ʞʘʣʧʳ ʤᴇʣʰʝʨʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʝ ʘʣʳʧ ʢʝʣʝʜʽ ʦʥʳ 21 ʩʫʨʝʪʪʝ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. 

  

 
 

ʉʫʨʝʪ 21 - ɸʟʳץʪʳײץ ץʥʜʳʣʳסʳʥʳש ᴇʟʛʝʨʫʽ 

 

 ʅʝʤʘʪʦʜʪʘʨ ʥʝʤʝʩʝ ʮʝʩʪʦʜʪʘʨ ʩʠʷץʪʳ ʧʘʨʘʟʠʪʪʝʨ ʠʝʩʽʥʽש ʪʽʥʜʝʨʽʥʝʥ 

ʘץʫʳʟʜʘʨʜʳ ʪʽʢʝʣʝʡ ʩʽשʽʨʝ ʘʣʘʜʳ, ʙײʣ ʦʣʘʨʜʳש ʙʘʣʳץʪʳש ʙײʣʰʳץʝʪ 

ʤʘʩʩʘʩʳʥʜʘסʳ ʜʝשʛʝʡʽʥ ʪᴇʤʝʥʜʝʪʝʜʽ. ʂʝʩʪʝ ʙʦʡʳʥʰʘ ʘץʫʳʟ ʩʘʧʘʩʳʥʳש ᴇʟʛʝʨʫʽ 

ʧʘʨʘʟʠʪʪʝʨʜʽש ʟʘץʳʤʜʘʥʫʳ ʙʘʣʳץʪʘסʳ ʘץʫʳʟʜʳש ʩʘʧʘʩʳʥ ʥʘʰʘʨʣʘʪʘʜʳ. 

ɹʘʣʳץʪʳש ʙײʣʰʳץ ʝʪʪʝʨʽʥʜʝ ץʘʣʘʪʳʥ ʘץʫʳʟʜʘʨ ʧʘʨʘʟʠʪʪʝʨ ʪʫʜʳʨʘʪʳʥ ץʘʙʳʥʫ 

ʧʨʦʮʝʩʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʽʰʽʥʘʨʘ ʜʝʥʘʪʫʨʘʮʠʷʣʘʥʫʳ (ײץʨʳʣʳʤʳʥʜʘ ᴇʟʛʝʨʫʽ) 

ʤװʤʢʽʥ. ɹײʣ ʘץʫʳʟʜʘʨʜʳש ʙʠʦʣʦʛʠʷʣʳײץ ץʥʜʳʣʳסʳʥ ʪᴇʤʝʥʜʝʪʝʜʽ, ᴇʡʪʢʝʥʽ ʦʣʘʨ 

ʘʜʘʤ ʘסʟʘʩʳʥʘ ʩʽשʝʜʽ. ʊʽʥʜʝʨʜʽש ʙײʟʳʣʫʳ ʢʝʡʙʽʨ ʧʘʨʘʟʠʪʪʝʨ ʙʘʣʳץ ʪʽʥʜʝʨʽʥʽש 

 ʣ ʧʨʦʮʝʩʩ ʘʫʳʨ ʤʝʪʘʣ ᴅʩʝʨʽʥʝʥʜʝײʟʳʣʫʳʥ ʪʫʜʳʨʘʜʳ. ɹײʘʙʳʥʫʳʥ ʞᴅʥʝ ʙץ

ʙʘʡץʘʣʘʜʳ ʙײʣʰʳץʝʪ ʤʘʩʩʘʩʳʥʳש ʞʦסʘʣʫʳʥʘ ʞᴅʥʝ ʝʪ ײץʨʳʣʳʤʳʥʳש 

0

10

20

30

40

50

60

70

80

90

0 1 2 3 4

ɸ
ʟ
ʳ
ץ
ʪ
ʳ
ץ
 
ץ
ײ
ʥ
ʜ
ʳ
ʣ
ʳ
ס
ʳ
,
 
%

ɸץʫʳʟ

ʄʘʡʣʘʨ 

ʂװʣʜʽʣʽ

ʢ

ʓʣסʘʣ 

ʤᴇʣʰʝʨʽ



 

79 

 

ʥʘʰʘʨʣʘʫʳʥʘ ᴅʢʝʣʝʜʽ 16,2Ñ0,3 ʙײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʘץʫʳʟʜʳש ʤᴇʣʰʝʨʽʥ ʞᴅʥʝ ʦʥʳש 

ʩʽשʽʤʜʽʣʽʛʽʥ ʪᴇʤʝʥʜʝʪʝʜʽ.   

ɾʘʣʧʳ ʪʘסʘʤʜʳײץ ץʥʜʳʣʳץץʘ ᴅʩʝʨʽ: ʧʘʨʘʟʠʪʪʝʨʜʽש ʟʘץʳʤʜʘʥʫʳ ʤʘʡʣʘʨ 

ʤʝʥ ʜᴅʨʫʤʝʥʜʝʨ ʩʠʷץʪʳ ʙʘʩץʘ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳש ʪʝʧʝ-ʪʝשʜʽʛʽʥ ʙײʟʫʳ ʤװʤʢʽʥ, 

ʤʳʩʘʣʳ ʙʽʨʽʥʰʽ ʙʘץʳʣʘʫ ʪʦʙʳʥʜʘ ʤʘʡ ʤᴇʣʰʝʨʽ 1,9Ñ0,5 ʙײʣ ʙʘʣʳץʪʳש 

ʘסʟʘʩʳʥʜʘסʳ ʘץʫʳʟʜʳש ʩʽשʽʤʜʽʣʽʛʽ ʤʝʥ ץʦʣʜʘʥʳʣʫʳʥʘ ʞʘʥʘʤʘ ᴅʩʝʨ ʝʪʽʧ 

ʘʟʘʡʪʘʜʳ ʦʥʳ ʙʽʨʽʥʰʽ ʪʦʧ ʪᴅʞʽʨʠʙʝʣʽ ʪʦʧʪʘʥ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ 1,7Ñ0,3,1,4Ñ0,1. 

ɹʘʣʳץʪʳש ʢᴇʧʪʝʛʝʥ ʪװʨʣʝʨʽʥʜʝ ʢᴇʤʽʨʩʫʣʘʨʜʳש ʤᴇʣʰʝʨʽ 100 ʛʨʘʤʤ ᴇʥʽʤʛʝ 1 

ʛʨʘʤʥʘʥ ʘʟ. ʉʝʙʝʙʽ ʙʘʣʳץ ʥʝʛʽʟʽʥʝʥ ʘץʫʳʟʜʘʨ ʤʝʥ ʤʘʡʣʘʨʜʘʥ ʪײʨʘʜʳ, ʘʣ 

ʢᴇʤʽʨʩʫʣʘʨ ʘʟ ʤᴇʣʰʝʨʜʝ ʢʝʟʜʝʩʝʜʽ. ʉʫʜʳש ʞʦסʘʣʫʳ ʧʘʨʘʟʠʪʪʝʨ ʙʘʣʳץ ʪʽʥʜʝʨʽʥʽש 

ʳʣסʘʣʜʘʥʫʳʥʘ ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ, ʙײʣ ʝʪ ײץʨʳʣʳʤʳʥ, ʜʝʤʝʢ ʦʥʳש ʪʘסʘʤʜʳץ 

 ʘʨʳʣʘʫʳסʞʦ שʝʪʪʝʨʽʥʜʝʛʽ ʩʫʜʳ ץʣʰʳײʙ שʪʳץʳʥ ᴇʟʛʝʨʪʝ ʘʣʘʜʳ. ɹʘʣʳסʥʜʳʣʳײץ

ʝʪ ʢᴇʣʝʤʽʥʽש ʙʽʨʣʽʛʽʥʝ ʘץʫʳʟ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ʪᴇʤʝʥʜʝʪʫʽ ʦʥʳ 78,6Ñ0,7 ʞᴅʥʝ 

79,9Ñ0,5 ʢʝʣʝʩʽ ʢʝʩʪʝʜʝʥ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ ʩʫʜʳש ʢᴇʙʠʫʽ ʙʘʣʳץʪʳש ʩʘʧʘʩʳʥ 

ʪᴇʤʝʥʜʝʪʝʜʽ. ʆʩʳʣʘʡʰʘ, ʧʘʨʘʟʠʪʪʽʢ ʟʘץʳʤʜʘʥʫ ʙʘʣʳץ ʝʪʽʥʜʝʛʽ ʘץʫʳʟʜʳש 

ʤᴇʣʰʝʨʽ ʤʝʥ ʩʘʧʘʩʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʽʧ, ʦʥʳש ʪʘסʘʤʜʳײץ ץʥʜʳʣʳסʳʥ 

ʥɻʝʨʛʝʪʠʢʘʣʳײץ ץʥʜʳʣʳסʳ ʙʘץʳʣʘʫ ʪʦʙʳʥʜʘ 88,7 ʂʢʘʣ/100ʛ ʜʝʥ ʠʥʚʘʟʠʷʥʳש  

ᴅʩʝʨʽʤʝʥ 83,7 ʂʢʘʣ/100ʛ ʞᴅʥʝ ʘʫʳʨ ʤʝʪʘʣ ᴅʩʝʨʽʥʝʥ 77,4 ʂʢʘʣ/100ʛ ʪᴇʤʝʥʜʝʪʝʜʽ 

ʞᴅʥʝ ʪײʪʳʥʫʰʳʣʘʨʜʳש ʜʝʥʩʘʫʣʳסʳʥʘ ץʘʫʽʧ ʪᴇʥʜʽʨʝʜʽ. 

 

        3.2.3. ɹʘʣʳץ ʝʪʽʥʽש ʤʠʥʝʨʘʣʜʳײץ ץʨʘʤʳ 

ʄʠʥʝʨʘʣ ײץʨʘʤʳ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ Na ᴇʪʝ ʤʘrשʟʜʳ 

ʧʘʨʘʟʠʪʦʣʦʛʠʷʣʳץ ʘʫʨʫʣʘʨʜʳש ᴅʩʝʨʽʤʝʥ ʙʘʣʳץʪʳש ʤʝʪʘʙʦʣʠʟʤʽʥʜʝ ᴇʟʛʝʨʽʩʪʝʨ 

ʪʫʜʳʨʫʳ ʤװʤʢʽʥ, ʙײʣ ʪʽʥʜʽʢ ʥʘʪʨʠʡ ʜʝשʛʝʡʽʥʝ ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ. ʇʘʨʘʟʠʪʪʝʨ 

ʵʣʝʢʪʨʦʣʠʪ ʙʘʣʘʥʩʳʥʳש  ʩʦʥʳש ʽʰʽʥʜʝ ʥʘʪʨʠʡ ʜʝשʛʝʡʽʥʽש ᴇʟʛʝʨʫʽʥʝ 56Ñ0,15 

ᴅʢʝʣʝʜʽ. ɹʘʣʳץʪʘʨʜʘ Na ʞᴅʥʝ ʂ ʘʫʳʨ ʤʝʪʘʣʜʘʨʤʝʥ ʣʘʩʪʘʥʫ ʦʩʤʦʨʝʛʫʣʷʮʠʷʥʳ 

ʙײʟʫʳ ʤװʤʢʽʥ, ʙײʣ ʪʽʥʜʽʢ ʥʘʪʨʠʡ ʜʝשʛʝʡʽʥʽש ᴇʟʛʝʨʫʽʥʝ ᴅʢʝʣʝʜʽ. ʆʥʳש ʤᴇʣʰʝʨʽʥ 

ʢʘʣʠʠʜʽ253 שÑ1,1 ʥʘʪʨʠʠʜʽ48 שÑ0,5 ʪᴇʤʝʥʜʝʛʝʥʽʥ ʥᴅʪʠʞʝʩʽʥ 15 ʢʝʩʪʝʜʝ 

ʢᴇʨʩʝʪʽʣʝʜʽ. 

 

ʂʝʩʪʝ 15 - ɹʘʣʳץ ʝʪʽʥʽש ʤʠʥʝʨʘʣʜʳײץ ץʨʘʤʳʥʳש ʥᴅʪʠʞʝʣʝʨʽ, n=15 

 

ʄʠʥʝʨʘʣ 

ʢᴇʨʩʝʪʢʽʰʽ 

ʊʦʧʪʘʨ 

ɹʘץʳʣʘʫ 

n=5    

1ʩʳʥʘʤʘ 

ʊᴅʞʽʨʠʙʝʣʽʢ 

n=5   

2 ʩʳʥʘʤʘ 

ʊᴅʞʽʨʠʙʝʣʽʢ 

n=5   

3 ʩʳʥʘʤʘ 

Na, mg 59Ñ0,1 56Ñ0,15 48Ñ0,5 

K, mg 272Ñ1,9 269Ñ1,5 253Ñ1,1 

Ca, mg 41Ñ0,4 38Ñ0,2 34Ñ0,3 

Mg, mg 32Ñ0,5 30Ñ0,1 23Ñ0,2 

P, mg 221Ñ0,2 217Ñ0,3 209Ñ0,5 

Fe, mg 1,1Ñ0,03 0,9Ñ0,01 0,7Ñ0,1 
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ʄʳʨʳʰ, ʩʝʣʝʥ ʞᴅʥʝ ʢʘʣʴʮʠʡ ʩʠʷץʪʳ ʤʠʥʝʨʘʣʜʘʨʜʳש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥʝ 

ᴅʢʝʣʫʽ ʤװʤʢʽʥ, ʦʣʘʨ ʜʝʥʝʥʽץ שʘʣʳʧʪʳ ʞײʤʳʩ ʽʩʪʝʫʽ ʞᴅʥʝ ʙʘʣʳץʪʳש 

ʜʝʥʩʘʫʣʳסʳʥ ʩʘץʪʘʫ װʰʽʥ ʤʘשʳʟʜʳ. ɹʘʣʳץ ʪʽʥʜʝʨʽʥʜʝ ʞʠʥʘʣʳʧ, ʘʫʳʨ ʤʝʪʘʣʜʘʨ 

ʫʣʳ ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ, ʙײʣ ץʘʣʳʧʪʳ ʤʝʪʘʙʦʣʠʟʤʜʽ ʙײʟʳʧ, ʝʪ ʩʘʧʘʩʳʥ 

ʥʘʰʘʨʣʘʪʘʜʳ. 

ʇʘʨʘʟʠʪʪʽʢ ʘʫʨʫʣʘʨ ʙʘʣʳץ ʝʪʽʥʽש ʤʠʥʝʨʘʣʜʳײץ ץʨʘʤʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ 

ʝʪʫʽ ʤװʤʢʽʥ. ʇʘʨʘʟʠʪʪʽש ʪװʨʽʥʝ ʞᴅʥʝ ʟʘץʳʤʜʘʥʫ ʜᴅʨʝʞʝʩʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

ᴇʟʛʝʨʽʩʪʝʨ ᴅʨʪװʨʣʽ ʞʦʣʜʘʨʤʝʥ ʢᴇʨʽʥʫʽ ʤװʤʢʽʥ. ʂʘʣʴʮʠʡ ʧʘʨʘʟʠʪʪʽʢ ʘʫʨʫʣʘʨ 

ʢʘʣʴʮʠʡ ʘʣʤʘʩʫʳʥ ʙײʟʫʳ ʤװʤʢʽʥ, ʙײʣ ʦʥʳש ʙʘʣʳץ ʪʽʥʜʝʨʽʥʜʝʛʽ ʜʝשʛʝʡʽʥʽש 

ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʜʽ. פʘʙʳʥʫʜʳ ʥʝʤʝʩʝ ʪʽʥʜʝʨʜʽש ʙײʟʳʣʫʳʥ ʪʫʜʳʨʘʪʳʥ 

ʧʘʨʘʟʠʪʪʝʨ ʢʘʣʴʮʠʡʜʽש ʞʦסʘʣʫʳʥʘ ʳץʧʘʣ ʝʪʫʽ ʤװʤʢʽʥ. ʌʦʩʬʦʨ ʧʘʨʘʟʠʪʪʝʨʜʽש 

ʟʘץʳʤʜʘʥʫʳ ʙʘʣʳץʪʘסʳ ʬʦʩʬʦʨ ʜʝשʛʝʡʽʥʝ ʜʝ ᴅʩʝʨ ʝʪʝʜʽ. ʄʳʩʘʣʳ ʢʝʩʪʝʜʝ 

ʤʝʪʘʙʦʣʠʟʤʥʽש ʙײʟʳʣʫʳ ʢʘʣʴʮʠʡ 217Ñ0,3 ʧʘʨʘʟʠʪʪʽש ᴅʩʝʨʽʥʝʥ ʪᴇʤʝʥʜʝʫʽʥ 

ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ, ʞᴅʥʝ ʘʫʳʨ ʤʝʪʘʣʜʳש ᴅʩʝʨʽ ʢʝʣʝʩʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʢᴇʨʩʝʪʝʜʽ 

209Ñ0,5 ʩʫʨʝʪ 22. 

 

 
 

ʉʫʨʝʪ 22 ï ʄʠʥʝʨʘʣ ײץʨʘʤʳ ᴇʟʛʝʨʫʽ 

 

ɸʣ ʬʦʩʬʦʨ ʢᴇʨʩʝʪʫʽʰʽ ʧʘʨʘʟʠʪʦʟ ᴅʩʝʨʽ 38Ñ0,2  ʞᴅʥʝ 34Ñ0,3 ʘʫʳʨ ʤʝʪʘʣ 

ᴅʩʝʨʽ ʙʘʣʳץ ʝʪʽʥʜʝʛʽ ʦʩʳʥʜʘʡ ʤʠʥʝʨʘʣʜʘʨʜʳײץ שʨʘʤʳʥʘ ᴅʩʝʨ ʝʪʝʜʽ ʤʘʛʥʠʡʜʽש 

ʪᴇʤʝʥ ʜʝשʛʝʡʽ ʤʝʪʘʙʦʣʠʟʤʥʽש ᴇʟʛʝʨʫʽʥʝ ʥʝʤʝʩʝ ʧʘʨʘʟʠʪʪʽʢ ʟʘץʳʤʜʘʥʫʜʘʥ 

ʪʫʳʥʜʘʫʳ ʤװʤʢʽʥ ץʘʙʳʥʫ ʧʨʦʮʝʩʪʝʨʽʥʽש ʪᴇʤʝʥʜʝʧ 30Ñ0,1 ʘʟʘʡʜʳ. ʊʝʤʽʨ 

ʧʘʨʘʟʠʪʪʽʢ ʘʫʨʫʣʘʨ ʘʥʝʤʠʷסʘ ʥʝʤʝʩʝ ʪʝʤʽʨ ʘʣʤʘʩʫʳʥʳש ʙײʟʳʣʫʳʥʘ ᴅʢʝʣʫʽ 

ʤװʤʢʽʥ. ʂʝʡʙʽʨ ʧʘʨʘʟʠʪʪʝʨ ʪʝʤʽʨʜʽ ʪײʪʳʥʫʳ ʥʝʤʝʩʝ ʦʥʳש ʩʽשʫʽʥʝ ʢʝʜʝʨʛʽ 

ʢʝʣʪʽʨʝʜʽ ʞᴅʥʝ ײץʨʘʤʳʥʜʘ ʘʟʘʡʫʳʥʘ ᴅʢʝʣʝʜʽ 0,9Ñ0,01 ʙײʣ ʙʘʣʳץʪʳש ʪʝʤʽʨ 

 שʘ ʪʽʥʜʝʨʜʽץʝʪ ʧʝʥ ʙʘʩץʣʰʳײʳʤʜʘʥʫ ʙץʨʘʤʳʥʘ ᴅʩʝʨ ʝʪʝʜʽ.  ʇʘʨʘʟʠʪʪʽʢ ʟʘײץ

ʙײʟʳʣʫʳʥʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ, ʙײʣ ʞʘʣʧʳ ʤʠʥʝʨʘʣʜʳ ײץʨʘʤʥʳש ᴇʟʛʝʨʫʽʥʝ ᴅʢʝʣʫʽ 

ʤװʤʢʽʥ. ɹײʟʳʣסʘʥ ʪʽʥʜʝʨ ʤʠʥʝʨʘʣʜʘʨʜʳ ʙʦʩʘʪʫʳ ʥʝʤʝʩʝ ʞʦסʘʣʪʫʳ ʤװʤʢʽʥ, ʙײʣ 

ʦʣʘʨʜʳש ʙʘʣʳץʪʳץ שʘʣʜʳץ ʪʽʥʜʝʨʽʥʜʝʛʽ ײץʨʘʤʳʥ ᴇʟʛʝʨʪʝʜʽ. 
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3.2.4 ɹʘʣʳץ ʝʪʽʥʜʝʛʽ ʚʠʪʘʤʠʥʜʝʨ ʤᴇʣʰʝʨʽ 

        ɹʘʣʳץʪʳש ʧʘʨʘʟʠʪʪʝʨʤʝʥ ʟʘץʳʤʜʘʥʫʳ ʦʥʳש ʚʠʪʘʤʠʥʜʽʢ ײץʨʘʤʳʥʘ ᴅʨʪװʨʣʽ 

ʞʦʣʜʘʨʤʝʥ ᴅʩʝʨ ʝʪʝʜʽ. ʇʘʨʘʟʠʪʪʝʨ ʙʘʣʳץʪʳש ʤʝʪʘʙʦʣʠʟʤʽʥ ʙײʟʘʜʳ, ʙײʣ ᴇʟ 

ʢʝʟʝʛʽʥʜʝ ʦʥʳש ʝʪʽʥʜʝʛʽ ʜᴅʨʫʤʝʥʜʝʨ ʜʝשʛʝʡʽʥʽש ᴇʟʛʝʨʫʽʥʝ ᴅʢʝʣʝʜʽ. ɸ ʜᴅʨʫʤʝʥʽ 

ʧʘʨʘʟʠʪʪʝʨ, ᴅʩʽʨʝʩʝ ʙʘʣʳץʪʳש ʽʰʝʛʽʥʜʝ ᴇʤʽʨ ʩװʨʝʪʽʥʜʝʨ,  ʚʠʪʘʤʠʥʽʥʽש ʩʽשʫʽʥ 

ʙײʟʫʳ ʤװʤʢʽʥ ʙײʣ ʦʥʳש ʝʪ ʜʝשʛʝʡʽʥʽש ʪᴇʤʝʥʜʝʪʝʜʽ ʦʥʳ 2 ʩʳʥʘʤʘʜʘסʳ ʙʘץʳʣʘʫ 

ʪʦʙʳʥʜʘסʳ ʢᴇʨʩʝʪʢʽʰ 23Ñ0,3 ʘʣ ʤʳʥʘʫ ʢᴇʨʩʝʪʢʽʰ ʧʘʨʘʟʠʪʪʝʨ ᴅʩʝʨʽ 21Ñ0,5 ɸ 

ʚʠʪʘʤʠʥʥʽש ʪᴇʤʝʥʜʝʛʝʥʽʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. ʄʳʩʘʣʳ, ʮʝʩʪʦʜʪʘʨ (ʪʘʩʧʘ ײץʨʪʪʘʨ) 

ʚʠʪʘʤʠʥʜʝʨʜʽ ʙʘʣʳץʪʳש ʪʘʤʘסʳʥʘʥ ʪʽʢʝʣʝʡ ʪײʪʳʥʳʧ, ʦʣʘʨʜʳײ שʣʧʘʜʘסʳ 

ʜʝשʛʝʡʽʥ ʪᴇʤʝʥʜʝʪʫʽ ʤװʤʢʽʥ. ɺ1 ʜᴅʨʫʤʝʥʽ (ʪʠʘʤʠʥ) ʧʘʨʘʟʠʪʪʝʨ ʪʠʘʤʠʥ 

ʘʣʤʘʩʫʳʥ ʙײʟʘʜʳ, ʙײʣ ʦʥʳש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥʝ ᴅʢʝʣʝʜʽ ʦʥʳ 15 ʢʝʩʪʝʜʝ ʙʘʡץʘʫסʘ 

ʙʦʣʘʜʳ ʪʠʘʤʠʥʥʽש ʧʘʨʘʟʠʪʦʟ ᴅʩʝʨʽ 0,15Ñ0,003 ʢᴇʨʩʝʪʝʜʽ. ʇʘʨʘʟʠʪʪʝʨ ʩʦʥʳʤʝʥ 

  ʘʙʳʥʫ ʨʝʘʢʮʠʷʣʘʨʳʥ ʪʫʜʳʨʳʧץ ʤʢʽʥװʛʝʡʽʥʝ ᴅʩʝʨ ʝʪʫʽ ʤשʘʪʘʨ ʪʠʘʤʠʥ ʜʝץ

ʢᴇʨʩʝʪʢʽʰʽ ʪᴇʤʝʥʜʝʡʜʽ ʦʥʳ 15 ʢʝʩʪʝʜʝ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ. 

 

ʂʝʩʪʝ 15 - ɹʘʣʳץ ʝʪʽʥʜʝʛʽ ʚʠʪʘʤʠʥ ײץʨʘʤʳʥ ʟʝʨʪʭʘʥʘʣʳץ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ, 

n=15 

 

ɺʠʪʘʤʠʥ 

ʢᴇʨʩʝʪʢʽʰʽ 

ʊʦʧʪʘʨ 

ɹʘץʳʣʘʫ 

n=5 

1ʩʳʥʘʤʘ 

ʊᴅʞʽʨʠʙʝʣʽʢ 

n=5 

2 ʩʳʥʘʤʘ 

ʊᴅʞʽʨʠʙʝʣʽʢ 

n=5 

3 ʩʳʥʘʤʘ 

 

ɸ, mg 23Ñ0,3 21Ñ0,5 18Ñ0,2 

ɽ, mg 0,7Ñ0,003 0,6Ñ0,007 0,4Ñ0,001 

ɺ1, mg 0,18Ñ0,002 0,15Ñ0,003 0,13Ñ0,002 

ɺ2, mg 0,17Ñ0,005 0,16Ñ0,002 0,11Ñ0,003 

Pʈ, mg 2,9Ñ0,04 2,6Ñ0,02 2,4Ñ0,03 

ʉ, mg 1,7Ñ0,01 1,5Ñ0,01 1,3Ñ0,05 

 

 ɸ ʜᴅʨʫʤʝʥʽ ʧʘʨʘʟʠʪʪʽʢ ʟʘץʳʤʜʘʥʫ ɸ ʜᴅʨʫʤʝʥʽʥʽש ʩʽשʫʽʥ ʙײʟʫʳ ʤװʤʢʽʥ, 

ᴅʩʽʨʝʩʝ ʧʘʨʘʟʠʪʪʝʨ ʙʘʫʳʨʜʳ ʥʝʤʝʩʝ ʦʩʳ ʚʠʪʘʤʠʥʥʽש ʤʝʪʘʙʦʣʠʟʤʽʥʝ ʞʘʫʘʧ 

ʙʝʨʝʪʽʥ ʙʘʩץʘ ʤװʰʝʣʝʨʜʽ ʟʘץʳʤʜʘʩʘ. ɹײʣ ʙʘʣʳץ ʝʪʽʥʜʝʛʽ ɸ ʜᴅʨʫʤʝʥʽ ʜʝשʛʝʡʽʥʽש 

ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʜʽ. ʈʈ ʜᴅʨʫʤʝʥʽ ʧʘʨʘʟʠʪʪʝʨʜʽש ʟʘץʳʤʜʘʥʫʳ ʢʘʣʴʮʠʡ ʤʝʥ 

ʬʦʩʬʦʨ ʘʣʤʘʩʫʳʥʘ ᴅʩʝʨ ʝʪʫʜʽ, ʙײʣ ʈʈ ʜᴅʨʫʤʝʥʽ ʜʝשʛʝʡʽʥʝ ʞʘʥʘʤʘ ᴅʩʝʨ ʦʥʳ 

2,6Ñ0,02 ᴇʟʛʝʨʛʝʥʽʥʝ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ, ᴇʡʪʢʝʥʽ ʜᴅʨʫʤʝʥ ʦʩʳ ʤʠʥʝʨʘʣʜʘʨʜʳ 

ʨʝʪʪʝʫ װʰʽʥ ʤʘשʳʟʜʳ ʙʦʣסʘʥʜʳץʪʘʥ, ʤʝʪʘʙʦʣʠʟʤ ʙײʟʳʣסʘʥ ʢʝʟʜʝ ʦʥʳש ʜʝשʛʝʡʽ 

ᴇʟʛʝʨʪʝʜʽ. ɹʘʣʳץʪʳש ʧʘʨʘʟʠʪʪʽʢ ʟʘץʳʤʜʘʥʫʳ ʦʥʳש ʚʠʪʘʤʠʥʜʽʢ ײץʨʘʤʳʥ 

ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʪʝ ʘʣʘʜʳ, ʙײʣ ʥʝʛʽʟʛʽ ʞᴅʥʝ ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨʜʽש ʜʝשʛʝʡʽʥʝ 

ᴅʩʝʨ ʝʪʝʜʽ. ɹײʣ ᴇʟʛʝʨʽʩʪʝʨ ʙʘʣʳץʪʳש ʞʘʣʧʳ ʪʘסʘʤʜʳײץ ץʥʜʳʣʳסʳʥʘ ʞᴅʥʝ ʦʥʳש 

ʪײʪʳʥʫʰʳʣʘʨ װʰʽʥ ץʘʫʽʧʩʽʟʜʽʛʽʥʝ ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ. ɹʘʣʳץʪʳש ʘʫʳʨ ʤʝʪʘʣʣ 

ʪײʟʜʘʨʳʤʝʥ ʫʣʘʥʫʳ ʦʥʳש ʝʪʽʥʽש ʚʠʪʘʤʠʥʜʽʢ ײץʨʘʤʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʫʽ 

ʤװʤʢʽʥ. פʦʨסʘʩʳʥ, ʢʘʜʤʠʡ, ʩʳʥʘʧ ʞᴅʥʝ ʙʘʩץʘʣʘʨʳ ʩʠʷץʪʳ ʘʫʳʨ ʤʝʪʘʣʜʘʨ 

ʚʠʪʘʤʠʥʜʝʨʜʽש ʤʝʪʘʙʦʣʠʟʤʽ ʤʝʥ ʩʽשʫʽʥ ʙײʟʫʳ ʤװʤʢʽʥ, ʙײʣ ʦʣʘʨʜʳש ʜʝשʛʝʡʽʥʽש 
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ᴇʟʛʝʨʫʽʥʝ ᴅʢʝʣʝʜʽ. ʆʥʳ ɸ ʚʠʪʘʤʠʥʳʥʳש ʙʘץʳʣʘʫ ʪʦʙʳʥʘʥ 23Ñ0,3 ʞᴅʥʝ ʪᴅʞʽʨʙʠʝ 

ʪʦʙʳʥʳ18 שÑ0,2, ᴇʟʛʝʨʽʩʪʝʨʽʥ ɽ 0,7Ñ0,003 0,4Ñ0,001, ɺ1 0,18Ñ0,0020 13Ñ0,002, Pʈ 

2,9Ñ0,04 2,4Ñ0,03, ʉ 1,7Ñ0,01 1,3Ñ0,05 ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ 23ʩʫʨʝʪ. 

 

 
 

ʉʫʨʝʪ 23 -  ɺʠʪʘʤʠʥ ײץʨʘʤʳʥʳש ᴇʟʛʝʨʫʽ 

 

ɸʫʳʨ ʤʝʪʘʣʜʘʨ ʙʘʣʳץ ʝʪʽʥʜʝʛʽ ʜᴅʨʫʤʝʥʜʝʨʜʽײץ שʨʘʤʳ ʤʝʥ ʪײʨʘץʪʳʣʳסʳʥʘ 

ᴅʩʝʨ ʝʪʝʜʽ. ʄʳʩʘʣʳ, ɸ, ɼ, ɽ ʞᴅʥʝ ʉ ʜᴅʨʫʤʝʥʜʝʨʽ ʩʠʷץʪʳ ʜᴅʨʫʤʝʥʜʝʨ ʘʫʳʨ 

ʤʝʪʘʣʜʘʨʜʳש ᴅʩʝʨʽʥʝʥ ʜʝʛʨʘʜʘʮʠʷסʘ ײʰʳʨʘʫʳ ʤװʤʢʽʥ, ʙײʣ ʦʣʘʨʜʳש ʪʘסʘʤʜʳץ 

 ʳʣʘʫ ʪʦʙʳץʙʘ שᴇʟʛʝʨʽʩʪʝʨʽʥ ɽ-ʚʠʪʘʤʠʥʥʽ שʳʥ ʪᴇʤʝʥʜʝʪʝʜʽ. ʆʥʳסʥʜʳʣʳײץ

0,7Ñ0,003 ʞᴅʥʝ ʝʢʽʥʰʽ ʪᴅʞʽʨʠʙʝ ʪʦʙʳʥʜʘסʳ  ʘʫʳʨ ʤʝʪʘʣ ᴅʩʝʨʽʥ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ 

0,4Ñ0,001, , Pʈ 2,9Ñ0,04 2,4Ñ0,03, ʉ 1,7Ñ0,01 1,3Ñ0,0  ɺʠʪʘʤʠʥʜʝʨʜʽש ʩʽשʫʽʥʽש 

ʙײʟʳʣʫʳ: ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʟʘץʳʤʜʘʥʫʳ ʙʘʣʳץ ʘסʟʘʩʳʥʜʘסʳ ʜᴅʨʫʤʝʥʜʝʨʜʽש 

ʩʽשʫ ʧʨʦʮʝʩʪʝʨʽʥ ʙײʟʫʳ ʤװʤʢʽʥ, ʙײʣ ʦʣʘʨʜʳש ʝʪ ײץʨʘʤʳʥ ʜʘ ʪᴇʤʝʥʜʝʪʝʜʽ. 

ɹײʣ ʤʝʪʘʣʜʘʨ ʪʠʘʤʠʥ (B1), ʨʠʙʦʬʣʘʚʠʥ (B2) ʞᴅʥʝ ʧʠʨʠʜʦʢʩʠʥ (B6) ʩʠʷץʪʳ 

ɺ ʜᴅʨʫʤʝʥʜʝʨʽʥʽש ʘʣʤʘʩʫʳʥ ʙײʟʘʜʳ. ɺ1 0,18Ñ0,0020 0,13Ñ0,002 ʆʣʘʨ ʙײʣ 

ʜᴅʨʫʤʝʥʜʝʨʜʽש ʩʽשʫʽʥʝ ʞᴅʥʝ ʤʝʪʘʙʦʣʠʟʤʽʥʝ ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʫʽ ʤװʤʢʽʥ, ʙײʣ 

ʦʣʘʨʜʳש ʙʘʣʳץ ʪʽʥʜʝʨʽʥʜʝ ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʜʽ. 

 

3.2.5 ɹʘʣʳץ ʝʪʽʥʽש ʘʤʠʥץʳʰץʳʣ ײץʨʘʤʳ 

ʀʥʚʘʟʠʷʣʳץ ʘʫʨʫʣʘʨ ʙʘʣʳץ ʘסʟʘʩʳʥʜʘסʳ ʞʘʣʧʳ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש 

ʪʝʧʝ-ʪʝשʜʽʛʽʥʝ ᴅʩʝʨ ʝʪʝʜʽ. ʄʳʩʘʣʳ, ץʘʣʳʧʪʳ ʤʝʪʘʙʦʣʠʟʤʥʽש ʙײʟʳʣʫʳʥʘ ʥʝʤʝʩʝ 

ʪʽʥʜʝʨʜʽש ʙײʟʳʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʞʝʢʝ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʜʝשʛʝʡʽ ʤʝʥ 

ʦʣʘʨʜʳש ʘʨʘץʘʪʳʥʘʩʳ ᴇʟʛʝʨʫʽ ʤװʤʢʽʥ. ɿʝʨʪʪʝʫʜʝ ʘʣʤʘʩʧʘʡʪʳʥ 

ʘʤʠʥץʳʰץʳʣʜʘʨʜʳש ʚʘʣʠʥʥʽש ʧʘʨʘʟʠʪʦʣʦʛʠʷʣʳץ ʘʫʨʫʣʘʨʜʳש ᴅʩʝʨʽʥʝʥ 
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ᴇʟʛʝʨʫʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ɺʘʣʠʥʥʽש ʙʘץʳʣʘʫ ʪʦʙʳʥʜʘ 857Ñ1,1 ʘʣ ʝʢʽʥʰʽ 

ʧʘʨʘʟʠʪʪʝʨʜʽש ᴅʩʝʨʽʥʝʥ ʪᴇʤʝʥʜʝʫʽʥ ʙʘʡץʘʡʤʳʟ 809Ñ0,5 ʀʟʦʣʝʡʮʠʥ 859Ñ1,05, 

872Ñ0,7, ʃʝʡʮʠʥ 1495Ñ2,1,1299Ñ1,01, ʃʠʟʠʥ 1637Ñ0,01,1504Ñ2,01, ʄʝʪʠʦʥʠʥ 

624Ñ1,2,496Ñ0,5, ʊʨʝʦʥʠʥ 860Ñ0,9, 735Ñ0,6 ʊʨʠʧʪʦʬʘʥ 132Ñ0,5,121Ñ0,2  

ʌʝʥʠʣʘʣʘʥʠʥ 645Ñ1,3,633Ñ0,5 ʪᴇʤʝʥʜʝʛʝʥʽʥ 16 ʢʝʩʪʝʜʝ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ. 

 

ʂʝʩʪʝ 16 - ɹʘʣʳץ ʝʪʽʥʜʝʛʽ ʘʣʤʘʩʧʘʡʪʳʥ ʞᴅʥʝ ʘʣʤʘʩʘʪʳʥ ʘʤʠʥץʳʰץʳʣʜʘʨ 

ʥᴅʪʠʞʝʣʝʨʽ, n=15 

 

ɸʤʠʥʘץʳʰץʳʣ 

ʢᴇʨʩʝʪʢʽʰʽ 

ʊʦʧʪʘʨ 

ɹʘץʳʣʘʫ 

n=5  

1ʩʳʥʘʤʘ  

ʊᴅʞʽʨʠʙʝʣʽʢ 

n=5  

2 ʩʳʥʘʤʘ  

ʊᴅʞʽʨʠʙʝʣʽʢ 

n=5  

3 ʩʳʥʘʤʘ  

ɸʣʤʘʩʧʘʡʪʳʥ ʘʤʠʥץʳʰץʳʣʜʘʨ, ʤʛ/100ʛ 

ɺʘʣʠʥ 857Ñ1,1 809Ñ0,5 772Ñ0,7 

ʀʟʦʣʝʡʮʠʥ 859Ñ1,05 872Ñ0,7 794Ñ1,1 

ʃʝʡʮʠʥ 1495Ñ2,1 1299Ñ1,01 1262Ñ3,1 

ʃʠʟʠʥ 1637Ñ0,01 1504Ñ2,01 1490Ñ1,1 

ʄʝʪʠʦʥʠʥ 624Ñ1,2 496Ñ0,5 531Ñ0,3 

ʊʨʝʦʥʠʥ 860Ñ0,9 735Ñ0,6 723Ñ0,5 

ʊʨʠʧʪʦʬʘʥ 132Ñ0,5 121Ñ0,2 112Ñ0,3 

ʌʝʥʠʣʘʣʘʥʠʥ 645Ñ1,3 633Ñ0,5 572Ñ0,2 

ɾʘʣʧʳ 7109 6469 6256 

ɸʣʤʘʩʘʪʳʥ ʘʤʠʥץʳʰץʳʣʜʘʨ, ʤʛ/100ʛ 

ɸʣʘʥʠʥ 1179Ñ1,1 1208Ñ1,3 1063Ñ0,8 

ɸʨʛʠʥʠʥ 1107Ñ1,15 957Ñ0,5 948Ñ05 

ɸʩʧʘʨʘʛʠʥ 1794Ñ2,1 1506Ñ1,2 1494Ñ2,1 

ɻʠʩʪʠʜʠʥ 373Ñ0,1 371Ñ0,2 323Ñ0,4 

ɻʣʠʮʠʥ 819Ñ0,9 841Ñ0,7 707Ñ0,5 

ɻʣʫʪʘʤʠʥ 2938Ñ3,1 2172Ñ3,01 2085Ñ0,6 

ʇʨʦʣʠʥ 881Ñ0,7 841Ñ1,01 854Ñ0,8 

ʉʝʨʠʥ 651Ñ0,5 530Ñ0,3 523Ñ0,5 

ʊʠʨʦʟʠʥ 534Ñ0,4 462Ñ0,8 453Ñ0,6 

ʎʠʩʪʠʥ 486Ñ0,7 391Ñ0,2 341Ñ0,5 

ɾʘʣʧʳ 10762 9380 8791 

ɾʘʣʧʳ 

ʘʤʠʥʘץʳʰץʳʣ 

ʩʘʥʳ 

17871 15849 15047 

 

ɸʫʳʨ ʤʝʪʘʣʜʘʨ ʪʦʪʳסʫ ʪʫʳʥʜʘʪʘ ʘʣʘʜʳ, ʦʣ ʢʣʝʪʢʘʣʳײץ ץʨʳʣʳʤʜʘʨʜʳ, 

ʤʝʤʙʨʘʥʘʣʘʨʜʳ ʞᴅʥʝ ʘץʫʳʟʜʘʨʜʳ ʟʘץʳʤʜʘʡʜʳ. ɹײʣ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש 

ʙײʟʳʣʫʳʥʘ ʞᴅʥʝ ʦʣʘʨʜʳץ שʘʣʳʧʪʳ ʬʫʥʢʮʠʷʩʳʥʳש ʙײʟʳʣʫʳʥʘ ᴅʢʝʣʝʜʽ. ɸʫʳʨ 

ʤʝʪʘʣʜʘʨʤʝʥ ʣʘʩʪʘʥʫ ʪʽʟʙʝʢʪʝʨʽʥʜʝʛʽ ʘʣʤʘʩʧʘʡʪʳʥ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש 

ᴇʟʛʝʨʪʝʜʽ, ʙײʣ ʣʘʩʪʘʥסʘʥ ʘʟʳץ ʢᴇʟʜʝʨʽʥ ʧʘʡʜʘʣʘʥʘʪʳʥ ʦʨʛʘʥʠʟʤʜʝʨʜʝ ʦʣʘʨʜʳש 
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ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥʝ ʢᴇʨʩʝʪʝʜʽ. ɺʘʣʠʥ 772Ñ0,7, ʀʟʦʣʝʡʮʠʥ 794Ñ1,1, ʃʝʡʮʠʥ 

1262Ñ3,1, ʃʠʟʠʥ 1490Ñ1,1, ʄʝʪʠʦʥʠʥ 531Ñ0,3, ʊʨʝʦʥʠʥ 723Ñ0,5, ʊʨʠʧʪʦʬʘʥ 

112Ñ0,3, ʌʝʥʠʣʘʣʘʥʠʥ 572Ñ0,2 ʝʢʽʥʰʽ ʪʦʙʳʥʜʘ ʘʣʤʘʩʧʘʡʪʳʥ 

ʘʤʠʥץʳʰץʳʣʜʘʨʜʳש ʪᴇʤʝʥʜʝʫʽ ʙʘʡץʘʣʘʜʳ. ɸʤʠʥץʳʰץʳʣʜʘʨʳʥʳש 

ʤʝʪʘʙʦʣʠʟʤʽʥʜʝ ץʘʪʳʩʘʪʳʥ ʢᴇʧʪʝʛʝʥ ʬʝʨʤʝʥʪʪʝʨ ʘʫʳʨ ʤʝʪʘʣʜʘʨʤʝʥ ʪʝʞʝʣʫʽ 

ʤװʤʢʽʥ. ɹײʣ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʩʠʥʪʝʟʽ ʤʝʥ ʩʽשʽʨʽʣʫʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ 

ʧʨʦʮʝʩʪʝʨʜʽ ʙײʟʫʳ ʤװʤʢʽʥ, ʩʦʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʦʣʘʨʜʳש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥʝ 

ᴅʢʝʣʝʜʽ. ɸʣʘʥʠʥ 1179Ñ1,1, 957Ñ0,5, ɸʨʛʠʥʠʥ 1107Ñ1,15, 957Ñ0,5 ɸʩʧʘʨʘʛʠʥ 

1794Ñ2,1, 1506Ñ1,2, ɻʠʩʪʠʜʠʥ 373Ñ0,16 371Ñ0,2, ɻʣʠʮʠʥ 819Ñ0,9, 841Ñ0,7 

ɻʣʫʪʘʤʠʥ 2938Ñ3,1, 2172Ñ3,01,.  

 

 
 

ʉʫʨʝʪ 24 - ɸʣʤʘʩʘʪʳʥ ʘʤʠʥץʳʰץʳʣʜʘʨ ᴇʟʛʝʨʫʽ 

 

ʇʨʦʣʠʥ 881Ñ0,7, 841Ñ1,01, ʉʝʨʠʥ 651Ñ0,5, 530Ñ0,3 ʊʠʨʦʟʠʥ 534Ñ0,4, 

462Ñ0,8 ʎʠʩʪʠʥ 486Ñ0,7 391Ñ0,2. ʇʘʨʘʟʠʪʪʽש ʪװʨʽʥʝ ʞᴅʥʝ ʦʥʳש ᴅʩʝʨʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ ʢʝʡʙʽʨ ʤʘשʳʟʜʳ ʝʤʝʩ ʘʤʠʥץʳʰץʳʣʜʘʨʳ ײץʨʘʤʳʥʳש ʞʦסʘʨʳʣʘʫʳ 

ʥʝʤʝʩʝ ʪᴇʤʝʥʜʝʡʜʽʇʘʨʘʟʠʪʪʝʨ ʙײʣʰʳץʝʪ ʪʽʥʽʥʽש ʙײʟʳʣʫʳʥʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ, ʙײʣ 

ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳײץ שʨʘʤʳʥ ᴇʟʛʝʨʪʝ ʘʣʘʜʳ. ʇʘʨʘʟʠʪʪʝʨ ʙʘʣʳץʪʳץ שʘʣʳʧʪʳ 

ʤʝʪʘʙʦʣʠʟʤʽʥ ʙײʟʫʳ ʤװʤʢʽʥ, ʙײʣ ʘʣʤʘʩʘʪʳʥ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש 

ɹײʣʰʳץʝʪʪʽש ʙײʟʳʣʫʳ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʙᴇʣʽʥʫʽʥʝ ᴅʢʝʣʝʜʽ, ʙײʣ ʦʣʘʨʜʳש 

-ʪʽʥʽʥʜʝʛʽ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ᴇʟʛʝʨʪʝʜ ̔ᴇʟʛʝʨʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ 25 ץʘʥ ʙʘʣʳסʘʣץ

ʩʫʨʝʪʪʝ ʙʘʡץʘʫסʘ ʙʦʣʘʜ.r  
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ʉʫʨʝʪ 25 ï ɸʣʤʘʩʘʪʳʥ ʘʤʠʥץʳʰץʳʣʜʘʨ ᴇʟʛʝʨʫʽ 

 

ɹײʣ ʦʣʘʨʜʳש ʘסʟʘʜʘסʳ ʜʝשʛʝʡʽ ʤʝʥ ʪʘʨʘʣʫʳʥʳש ᴇʟʛʝʨʫʽʥʝ ᴅʢʝʣʝʜʽ ɸʣʘʥʠʥ 

1063Ñ0,8, ɸʨʛʠʥʠʥ 1107Ñ1,15, 957Ñ0,5, ɸʩʧʘʨʘʛʠʥ 1794Ñ2,1, 1494Ñ2,1, ɻʣʠʮʠʥ 

819Ñ0,9, 707Ñ0,5, ʉʝʨʠʥ 651Ñ0,5, 530Ñ0,3 ʥʦʨʤʘʜʘʥ ʪᴇʤʝʥʜʝʛʝʥʽʥ ʙʘʡץʘʫסʘ 

ʙʦʣʘʜʳ. ʇʘʨʘʟʠʪʪʝʨ ʘץʫʳʟ ʘʣʤʘʩʫʳʥ ʙײʟʘʜʳ, ʙײʣ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש, ʩʦʥʳש 

ʽʰʽʥʜʝ ʘʣʤʘʩʪʳʨסʳʰʪʘʨʜʳש ʜʝשʛʝʡʽʥʽש ᴇʟʛʝʨʫʽʥʝ ᴅʢʝʣʽʧ. ɸץʫʳʟ ʘʣʤʘʩʫʳʥʜʘסʳ 

ʙײʟʳʣʫʣʘʨ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʩʠʥʪʝʟʽ ʤʝʥ ʜʝʛʨʘʜʘʮʠʷʩʳʥʘ ײʰʳʨʘʡʜʳ. 

 

3.2.6 ɹʘʣʳץ ʝʪʽʥʜʝʛʽ ʤʘʡ ץʳʰץʳʣʜʘʨʳ ʤᴇʣʰʝʨʽ 

 

ʂʝʩʪʝ 17 ï ɹʘʣʳץ ʝʪʽʥʽש ʤʘʡץʳʰץʳʣʜʘʨʳʥrש ʥᴅʪʠʞʝʣʝʨʽ, n=15 

 

ʄʘʡץʳʰץʳʣ 

ʢᴇʨʩʝʪʢʽʰʽ 

ʊʦʧʪʘʨ 

ɹʘץʳʣʘʫ 

n=5  

1ʩʳʥʘʤʘ  

ʊᴅʞʽʨʠʙʝʣʽʢ 

n=5  

2 ʩʳʥʘʤʘ  

ʊᴅʞʽʨʠʙʝʣʽʢ 

n=5  

3 ʩʳʥʘʤʘ  

1 2 3 4 

 ʳʣʜʘʨ ʤʛ/100ʛץʳʰץʘʥ ʤʘʡץץʘʥʳפ

ʉ14:0 ʄʠʨʠʩʪʠʥ 74Ñ0,5 58Ñ0,1 46Ñ0,5 

ʉ16:0 ʇʘʣʴʤʠʪʠʥ 280Ñ1,2 257Ñ1,5 235Ñ1,2 

ʉ17:0 ʄʘʨʛʘʨʠʥ 9Ñ0,1 8Ñ0,3 6Ñ0,2 

ʉ18:0 ʉʪʝʘʨʠʥ 115Ñ0,9 104Ñ0,1 97Ñ0,6 

ɾʘʣʧʳ 478Ñ0,2 427Ñ0,2 327Ñ0,9 

ʄʦʥʦץʘʥʳץץʘʥ ʤʘʡץʳʰץʳʣʜʘʨ 

ʉ16:1 ʇʘʣʴʤʠʪʦʣʝʡʥ 436Ñ1,2 423Ñ2,1 384Ñ2,2 

ʉ18:1 ʆʣʝʡʥ 646Ñ0,3 543Ñ0,5 396Ñ0,7 
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17 ï ʢʝʩʪʝʥʽש ʞʘʣסʘʩʳ 

1 2 3 4 

ʉ20:1 ɻʘʜʦʣʝʡʥ 65Ñ0,2 46Ñ0,1 37Ñ0,5 

ɾʘʣʧʳ 478 427 384 

ʇʦʣʠץʘʥʳץץʘʥ ʤʘʡץʳʰץʳʣʜʘʨ 

ʉ18:2  ʃʠʥʦʣ 97Ñ0,9 86Ñ0,5 71Ñ0,5 

ʉ18:3 ʃʠʥʦʣʝʥ 51Ñ0,7 33Ñ0,4 26Ñ0,3 

ʉ20:4 ɸʨʘʭʠʜʦʥ 17Ñ0,1  9Ñ0,2 7Ñ0,1 

ʉ20:5 ʕʡʢʦʟʘʧʝʥʪʘʝʥ  15Ñ0,3 8Ñ0,1 5Ñ0,2 

ʉ22:6  ɼʦʢʦʟʘʛʝʢʩʘʝʥ  28Ñ0,5 26Ñ0,7 19Ñ0,1 

ɾʘʣʧʳ 

ʤʘʡץʳʰץʳʣʜʘʨ 

ʩʘʥʳ 

1833 1601 1329 

 

             ʇʘʨʘʟʠʪʪʽʢ ʘʫʨʫʣʘʨ ʙʘʣʳץ ʘסʟʘʩʳʥʜʘסʳ ʤʦʥʦץʘʥʳץʧʘסʘʥ ʤʘʡ 

 .ʪʘʡ ᴇʟʛʝʨʪʝ ʘʣʘʜʳץʛʝʡʽ ʤʝʥ ʤʝʪʘʙʦʣʠʟʤʽʥ ʘʡʪʘʨʣʳשʜʝ שʳʣʜʘʨʳʥʳץʳʰץ

ᴆʟʛʝʨʽʩʪʝʨ ʤʦʥʦץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʘʟʘʶʳʥ, ʦʣʘʨʜʳש 

ʤʝʪʘʙʦʣʠʟʤʽʥʽש ʙײʟʳʣʫʳʥ, ʪʦʪʳסʫ ʤʝʥ ʳʜʳʨʘʫʜʳ, ʞʘʩʫʰʘ ʤʝʤʙʨʘʥʘʣʘʨʳʥʘ 

ʞᴅʥʝ ʞʘʣʧʳ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʬʫʥʢʮʠʷʣʘʨסʘ ᴅʩʝʨʽʥ ץʘʤʪʠʜʳ ʦʥʳ ʉ14:0 ʄʠʨʠʩʪʠʥ 

ʙʘץʳʣʘʫ ʪʦʙʳʥʜʘ 74Ñ0,5 ʙʦʣʩʘ ʪᴅʞʽʨʠʙʝ ʪʦʙʳʥʜʘ 58Ñ0,1, ʉ16:0 ʇʘʣʴʤʠʪʠʥ 

280Ñ1,2,257Ñ1,5 ʉ18:0 ʉʪʝʘʨʠʥ 115Ñ0,9, 104Ñ0,1 . ɹײʣ ᴇʟʛʝʨʽʩʪʝʨ ʙʘʣʳץʪʳש 

ʥʘʰʘʨʣʘʫʳʥʘ, ʪʘסʘʤʜʳײץ ץʥʜʳʣʳסʳʥʳש ʪᴇʤʝʥʜʝʫʽʥʝ, ץʘʙʳʥʫ ʨʝʘʢʮʠʷʣʘʨʳʥʳש 

ʞʦסʘʨʳʣʘʫʳʥʘ ʞᴅʥʝ ʞʘʣʧʳ ʜʝʥʩʘʫʣʳץʪʳש ʙײʟʳʣʫʳʥʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. 

ʄʦʥʦץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳ ʞʘʩʫʰʘ ʤʝʤʙʨʘʥʘʣʘʨʳʥʳײץ שʨʳʣʳʤʳ ʤʝʥ 

 ʘ ʙʘʡʣʘʥʳʩʪʳסʘʨʘʜʳ. ʇʘʨʘʟʠʪʪʽʢ ʠʥʬʝʢʮʠʷץʳʟʜʳ ʨᴇʣ ʘʪשʪʘʫʜʘ ʤʘץʳʟʤʝʪʽʥ ʩʘץ

ʦʣʘʨʜʳש ʜʝשʛʝʡʽʥʽש ʙײʟʳʣʫʳ ʤʝʤʙʨʘʥʘʣʘʨʜʳש ʪײʪʘʩʪʳסʳ ʤʝʥ 

ʬʫʥʢʮʠʦʥʘʣʜʳסʳʥʳש ʥʘʰʘʨʣʘʫʳʥʘ ᴅʢʝʣʝʜʽ, ʙײʣ ʤʝʪʘʙʦʣʠʟʤ ʤʝʥ ʞʘʩʫʰʘʣʳץ 

ʬʫʥʢʮʠʷʣʘʨʜʳ ʙײʟʘʜʳ ʦʥʳ ʦʩʳ ʤʦʥʦץʘʥʳץʧʘסʘʥ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝʥ ʙʘʡץʘʫסʘ 

ʙʦʣʘʜʳ ʙʽʨʽʥʰʽ ʢᴇʨʩʝʪʢʽʰ ʦʣ ʙʘץʳʣʘʫ ʪʦʙʳ ʝʢʽʥʰʽ ʢᴇʨʩʝʪʢʽʰ ʠʥʚʘʟʠʷʣʳץ 

ʘʫʨʫʣʘʨʳʥʳש ʤʦʥʦץʘʥʳץʧʘסʘʥ ʤʘʡץʳʰץʳʣʜʘʨʳʥ ʪᴇʤʝʥʜʫʝʽʥ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ.      

ɸʣ ʧʦʣʠץʘʥʳץץʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʘ ʢʝʣʩʝʢ ʉ18:2  ʃʠʥʦʣ 97Ñ0,9, 86Ñ0,5, 

71Ñ0,5, ʉ18:3 ʃʠʥʦʣʝʥ 51Ñ0,7, 33Ñ0,4, 26Ñ0,3 ʉ20:4 ɸʨʘʭʠʜʦʥ 17Ñ0,1, 9Ñ0,2, 7Ñ0,1, 

ʉ20:5 ʕʡʢʦʟʘʧʝʥʪʘʝʥ 15Ñ0,3, 8Ñ0,1, 5Ñ0,2, ʉ22:6  ɼʦʢʦʟʘʛʝʢʩʘʝʥ 28Ñ0,5, 26Ñ0,7, 

19Ñ0,1. ɸʫʳʨ ʤʝʪʘʣʜʘʨ ʪʦʪʳסʫ ʩʪʨʝʩʩʽʥ ʪʫʜʳʨʫʳ, ʤʘʡ ʘʣʤʘʩʫʳʥ ʙײʟʫʳ, 

 ʳʟʤʝʪʽʥ ᴇʟʛʝʨʪʫʽץ שʨʘʤʳʥ ʞᴅʥʝ ʦʣʘʨʜʳײץ שʳʣʜʘʨʳʥʳץʳʰץ ʘʥ ʤʘʡסʧʘץʘʥʳץ

ʤװʤʢʽʥ, ʙײʣ ʩʘʡʳʧ ʢʝʣʛʝʥʜʝ ʤʘʡʜʳש ʩʘʧʘʩʳ ʤʝʥ ʙʘʣʳץʪʳש ʞʘʣʧʳ ʜʝʥʩʘʫʣʳסʳʥ 

ʥʘʰʘʨʣʘʪʘʜʳ ʉ16:1 ʇʘʣʴʤʠʪʦʣʝʡʥ 436Ñ1,2, 423Ñ2,1,384Ñ2,2, ʉ18:1 ʆʣʝʡʥ 646Ñ0,3, 

543Ñ0,5, ʉ20:1 ɻʘʜʦʣʝʡʥ 65Ñ0,2, 46Ñ0,1. ɹʘʣʳץʪʳש ʘʫʳʨ ʤʝʪʘʣʣ ʪײʟʜʘʨʳʤʝʥ 

ʟʘץʳʤʜʘʥʫʳ ʤʦʥʦץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʜʝשʛʝʡʽ ʤʝʥ ײץʨʘʤʳʥ 

ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʪʝ ʘʣʘʜʳ. ɹײʣ ᴇʟʛʝʨʽʩʪʝʨ ʙʘʣʳץ ʝʪʽʥʽש ʪʘסʘʤʜʳץ 

 ʳʥʘ ᴅʩʝʨ ʝʪʫʽסʨʳʣʳʤʳʥʘ, ʜᴅʤʽʥʝ ʞᴅʥʝ ʞʘʣʧʳ ʜʝʥʩʘʫʣʳײץ שʳʥʘ, ʦʥʳסʥʜʳʣʳײץ

ʤװʤʢʽʥ, ʙײʣ ʪײʪʳʥʫʰʳʣʘʨʜʳש ʜʝʥʩʘʫʣʳסʳʥʘ ץʘʫʽʧ ʪᴇʥʜʽʨʫʽ ʤװʤʢʽʥ 26,27-

ʩʫʨʝʪʪʝʥ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ. 
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ʉʫʨʝʪ 26 -  ʇʦʣʠץʘʥʳץץʘʥ ʄפ ᴇʟʛʝʨʫʽ 

 

        ʇʘʨʘʟʠʪʪʽʢ ʘʫʨʫʣʘʨ ʙʘʣʳץ ʪʽʥʜʝʨʽʥʜʝʛʽ ʤʦʥʦץʘʥʳץʧʘסʘʥ ʤʘʡ 

 ʘʣʳʧʪʳ ʤʘʡץ ʣײʤʢʽʥ. ɹװʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʫʽ ʤ שʛʝʡʽʥʽשʜʝ שʳʣʜʘʨʳʥʳץʳʰץ

ʘʣʤʘʩʫʳʥʳש ʙײʟʳʣʫʳʥʘ ʥʝʤʝʩʝ ʧʘʨʘʟʠʪʪʝʨʜʝʥ ʪʫʳʥʜʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש 

ʤʝʪʘʙʦʣʠʟʤʽʥʽש ᴇʟʛʝʨʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʢᴇʨʩʝʪʢʽʰʽ 26-ʉʫʨʝʪ. 

 

 

      

   ʉʫʨʝʪ 27 -  ʄʦʥʦץʘʥʳץץʘʥ ʄפ ᴇʟʛʝʨʫʽ 

 

ɹʘʣʳץʪʳש ʧʘʨʘʟʠʪʪʝʨʤʝʥ ʟʘץʳʤʜʘʥʫʳ (ʧʘʨʘʟʠʪʦʟ) ʦʣʝʠʥ ץʳʰץʳʣʳ (C18:1) 

ʩʠʷץʪʳ ץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʜʝשʛʝʡʽ ʤʝʥ ʤʝʪʘʙʦʣʠʟʤʽʥʝ 

ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ ʤʦʥʦץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳ ʞʘʩʫʰʘ 

ʤʝʤʙʨʘʥʘʣʘʨʳʥ, ʵʥʝʨʛʠʷ ʘʣʤʘʩʫʳʥ ʞᴅʥʝ ʙʘʣʳץʪʳש ʞʘʣʧʳ ʜʝʥʩʘʫʣʳסʳʥ 

ʩʘץʪʘʫʜʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ʇʘʨʘʟʠʪʪʽʢ ʠʥʬʝʢʮʠʷʣʘʨ ʤʝʥ ʤʦʥʦץʘʥʳץʧʘסʘʥ 

ʦʣʘʨʜʳש ʤʝʪʘʙʦʣʠʟʤʽʥʝ ᴅʩʝʨ ʝʪʽʧ ʤʘʡץʳʰץʳʣʜʳʣʘʨʳʥ ʪᴇʤʝʥʜʝʪʫʛʝ ʘʣʳʧ ʢʝʣʝʜʽ 

ʞᴅʥʝ ʪʘסʘʤʜʳײץ ץʥʜʳʣʳסʳʥ ʞʦסʘʣʪʘʜʳ. 
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3.3 ɹʘʣʳץ ʘסʟʘʩʳʥʘʥ ʢʘʜʤʠʠʜʽ ʰʳסʘʨʫ ᴅʜʽʩʽ 

ɸʫʳʨ ʤʝʪʘʣʜʘʨʜʳ ʘסʟʘʜʘʥ ʰʳסʘʨʫ ᴇʪʝ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ, 

ʦʩʳסʘʥ ʦʨʘʡ ʙʽʨʥʝʰʝ ᴅʜʽʩʪʽ ץʘʨʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ. ɹʘʣʳץʪʳ 1% ʝʨʽʪʽʥʜʽ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʙʘʨ ʮʠʩʪʝʠʥ ʛʠʜʨʦʭʣʦʨʠʜʽʥʽש ʝʨʽʪʽʥʜʽʩʽʥʝ 72 ʩʘסʘʪʪʳץ 

ʵʢʩʧʦʟʠʮʠʷʤʝʥ ʙʘʪʳʨʫ ʘʨץʳʣʳ ʢᴇʤʽʨ ʙʘʣʳץ (ʫʛʦʣʴʥʘʷ ʨʳʙʘ) ʝʪʽʥʝʥ ʩʳʥʘʧʪʳ 

ʞʦʶʜʳש ʙʝʣʛʽʣʽ ᴅʜʽʩʽ ʙʘʨ. (Teeny F.M., Hall A. S. , Gauglitz E. J. Reduction of 

mercury in sablefish, anoplopoma fimbria, and the use of the treated fish in smoked 

products. Marine fish. Rev. 1974, 36, N 5, 15-19, i 11, tabe Bibliogr. 5 ref.). ɹײʣ 

ᴅʜʽʩʪʽש ʢʝʤʰʽʣʽʢʪʝʨʽ ʙʘʣʳץʪʳש ʩʘʧʘʩʳʥʘ ʪʝʨʽʩ ᴅʩʝʨ ʝʪʝʪʽʥ ʰʠʢʽʟʘʪʪʳ ײʟʘץ 

ʩʽשʜʽʨʫ ʧʨʦʮʝʩʽʥ ץʘʤʪʠʜʳ  [204, ʙ.123]. 

ʎʠʩʪʝʠʥ ʛʠʜʨʦʭʣʦʨʠʜʽʥʽש ʢᴇʤʝʛʽʤʝʥ ʙʘʣʳץ ʰʠʢʽʟʘʪʳʥʘʥ ʩʳʥʘʧʪʳ ʞʦʶʜʳש 

ʙʝʣʛʽʣʽ ᴅʜʽʩʽ ʪײʟ ץʳʰץʳʣʳʥʳש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʘ ʞᴅʥʝ ʰʠʢʽʟʘʪʪʳש ʝʨʽʪʽʥʜʽʜʝ 

ʩʘץʪʘʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʘʣʳץʪʘסʳ ʩʳʥʘʧʪʳײץ שʨʘʤʳʥ 40%-ʜʘʥ 20%-סʘ ʜʝʡʽʥ 

ʪᴇʤʝʥʜʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɹײʣ ᴅʜʽʩʪʽש ʢʝʤʰʽʣʽʢʪʝʨʽʥʝ ʪײʟ ץʳʰץʳʣʳʥʳש ʰʠʢʽʟʘʪץʘ ᴅʩʝʨʽʥʝʥ ʙʝʣʦʢʪʳש 

ʽʰʽʥʘʨʘ ʳʜʳʨʘʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʥʽʤ ʩʘʧʘʩʳʥʳש ʪᴇʤʝʥ ʙʦʣʫʳ ʞʘʪʘʜʳ. 

ɹʘʣʳץ ʰʠʢʽʟʘʪʳʥʘʥ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳ 10 ʤʠʥʫʪʪʳץ ʵʢʩʪʨʘʢʮʠʷʤʝʥ 0,1% 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʙʘʨ ʘʩʢʦʨʙʠʥ ץʳʰץʳʣʳʥʳש ʝʨʽʪʽʥʜʽʩʽʤʝʥ ᴇשʜʝʫ ʘʨץʳʣʳ ʘʣʫ 

ᴅʜʽʩʽ ʙʝʣʛʽʣʽ. ɹײʣ ᴅʜʽʩʪʽש ʢʝʤʰʽʣʽʢʪʝʨʽ ײʟʘץ ʵʢʩʪʨʘʢʮʠʷ ʫʘץʳʪʳʥ ץʘʤʪʫʳ ʢʝʨʝʢ.  

ʇʘʡʜʘʣʳ ʤʦʜʝʣʴʛʝ (ʧʨʦʪʦʪʠʧʢʝ) ʘʨʥʘʣסʘʥ ʤᴅʣʽʤʜʝʣʛʝʥ ᴇʥʝʨʪʘʙʳʩץʘ ʝש 

ʞʘץʳʥ 10% ʢʦʥʮʝʥʪʨʘʮʠʷʜʘ ʧʝʢʪʠʥʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʙʘʣʳץ ʰʠʢʽʟʘʪʳʥʘʥ 

ʩʳʥʘʧʪʳ ʰʳסʘʨʫ ᴅʜʽʩʽ, ʦʥʳש ʵʢʩʪʨʘʢʮʠʷ ʫʘץʳʪʳ 5 ʤʠʥ (RU ʧʘʪʝʥʪʽ 2166860 

ʄʇʂ ɸ23 L1/015) [205, ʙ.546]. 

ɿʝʨʪʪʝʫ ʤʘץʩʘʪʳʤʳʟ ʙʘʣʳץ ʰʠʢʽʟʘʪʳʥʜʘסʳ ʢʘʜʤʠʡ ʤᴇʣʰʝʨʽʥ ʘʟʘʡʪʫ װʰʽʥ 

ʝʨʽʪʽʥʜʽʜʝʛʽ ʩʦʨʙʝʥʪʪʝʨʜʽש ʧʝʢʪʠʥ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʩʧʠʨʫʣʠʥʥʳש ʝʨʽʪʽʥʜʽʩʽʥ 

ʦשʪʘʡʣʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ʞʘʩʘʫ ʞᴅʥʝ ʵʢʩʧʦʟʠʮʠʷʩʳʥ ʘʥʳץʪʘʫ. 

 

 
 

ʉʫʨʝʪ 28 ï ʊᴅʞʽʨʠʙʝ ʪʦʙʳʥʘ ʪץײʳ ʰʘʙʘץʪʘʨʳ ʘʣʳʥʜʳ 

 

ɿʝʨʪʪʝʫʜʽש ʤʽʥʜʝʪʪʝʨʽ ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳ װʰʽʥ ץʘʫʽʧʩʽʟ ʩʦʨʙʝʥʪʪʝʨʜʽ 

ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʰʳסʘʨʳʣʘʪʳʥ ʢʘʜʤʠʡ ʤᴇʣʰʝʨʽʥ ײʣסʘʡʪʫ ʝʩʝʙʽʥʝʥ ʙʘʣʳץ 

ʰʠʢʽʟʘʪʳʥʳש ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʫʳʨ ʤʝʪʘʣ ʪײʟʜʘʨʳʥ ʰʳסʘʨʫ 
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ᴅʜʽʩʽʥ ᴅʟʽʨʣʝʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʟʝʨʪʪʝʫʣʝʨ ɾᴅשʛʽʨ ʭʘʥ ʘʪʳʥʜʘסʳ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ 

ʘʛʨʘʨʣʳץ-ʪʝʭʥʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ʉʳʥʘʫ ʦʨʪʘʣʳסʳʥʳש ʞᴅʥʝ 

"ɺʝʪʝʨʠʥʘʨʠʷʣʳץ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ" ʞʦסʘʨʳ ʤʝʢʪʝʙʽʥʽש 

ʟʝʨʪʭʘʥʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ʊᴅʞʽʨʠʙʝ ץʦʶסʘ çʃʠʚʢʠʥʦè ʙʘʣʳץ ʧʠʪʦʤʥʽʛʽʥʝʥ 30 

ʪץײʳ ʙʘʣʳץ ʰʘʙʘסʳ ץʦʣʜʘʥʜʳ. ɿʝʨʪʪʝʫʣʝʨ װʣʛʽʣʝʨʜʽש ʝʢʽ ʪʦʧץʘ ʙᴇʣʽʧ ʩʘʣʤʘסʳ 

 .ʳ ʘʣʳʥʜʳ (ʉʫʨʝʪ 28)סʳ ʙʘʣʳץײʪʘʣʜʳ, ᴅʨ ʪʦʧʪʘ 15 ʪץʳ ʘʥʳסʟʳʥʜʳײ

ʊץײʳ ʙʘʣʳסʳ ʪʘʙʠסʠ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʙʝʡʽʤʜʝʣʛʝʥ ʙʘʣʳץʪʘʨ ʪʦʙʳʥʘ 

ʞʘʪʘʜʳ ʙʘʣʳץ ʧʠʪʦʤʥʠʛʽ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʩʫ ץʦʡʤʘʣʘʨʳʥ ʙʘʣʳץʪʘʥʜʳʨʫ װʰʽʥ 

ʞʳʣ ʩʘʡʳʥ ʪץײʳ ʙʘʣʳץʪʘʨʳʥʳש ʰʘʙʘץʪʘʨʳʥ ʝʨʪʝ ʞʘʟ ʤʝʟʛʽʣʽʥʜʝ ʩʫ 

ʪʝʤʧʝʨʘʪʫʨʘ ʦשʪʘʡʣʘʥסʘʥʜʘ ʩʫסʘ ʞʽʙʝʨʽʣʝʜʽ.  

 

ʂʝʩʪʝ 18 - ʊץײʳ ʙʘʣʳץʪʘʨʳʥʳש ʠʭʪʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

ʊʦʧ  ̄ ɹʘʣʳץ ʪװʨʽ ɾʘʩʳ ʆʨʪʘʰʘ ʩʘʣʤʘסʳ,  

ʛʨʘʤʤ 

 ʳסʟʳʥʜʳױ

ɯ ʊᴅʞʽʨʠʙʝʣʽʢ 

ʪʦʙʳ 

ʊץײʳ 

ʰʘʙʘסʳ 

5-ʘʡ 160Ñ0,7 12Ñ0,2 

ɯɯ ʊᴅʞʽʨʠʙʝʣʽʢ 

ʪʦʙʳ 

ʊץײʳ 

ʰʘʙʘסʳ 

5-ʘʡ 175Ñ1,0 16Ñ0,7 

 

ɹʘʣʳץʪʘʨʜʳ װ  hʪʦʧץʘ ʙᴇʣʛʝʥʥʝʥ ʢʝʡʽʥ ʙʘʨʣʳץ ʙʘʣʳץ ʪʦʧʪʘʨʳʥ ʞʝʢʝ-ʞʝʢʝ 

ʘʢʚʘʨʠʫʤʜʘʨסʘ ʦʨʥʘʣʘʩʪʳʨʳʧ ʘʵʨʘʮʠʷ ץʦʡʳʧ ʘʟʳץʪʘʥʜʳʨʳʧ ʢװʥʜʝʣʽʢʪʽ 

ʙʘץʳʣʘʫסʘ ʘʣʳʥʜʳ. ɸʫʳʨ ʤʝʪʘʣʣ ᴅʩʝʨʽʥʝʥ 2-ʰʽ ʪᴅʫʽʣʽʢʪʝ ʪᴅʞʽʨʠʙʝʣʽʢ ʪʦʧʪʘסʳ 

ʙʘʣʳץʪʘʨʜʳש ʙʝʣʩʝʥʜʽʣʽʛʽ ʪᴇʤʝʥʜʝʜʽ,  3-4 ʢװʥʜʝʨʽ ʘʟʳץʪʘʥ ʙʘʩ ʪʘʨʪʪʳ, ʢʝʣʝʩʽ 5-6 

ʢװʥʜʝʨ ̔ʙʘʣʳץʪʘʨʜʳש ᴇʣʛʝʥʽ ʙʘʡץʘʣʜʳ. ɹʘץʳʣʘʫ ʪʦʙʳʥʜʘסʳ ʙʘʣʳץʪʘʨסʘ ʝʰʪʝשʝ 

ʙʝʨʽʣʤʝʛʝʥ ʩʦש ʙʘʣʳץʪʘʨʜʳש ᴇʪʝ ʙʝʣʩʝʥʜʽ ʙʦʣסʘʥʳʥ ʙʘʡץʘʜʳץ. 

ʂʝʣʝʩʽ ʢʝʟʝש ʘʫʳʨ ʤʝʪʘʣʜʳ ʰʳסʘʨʫ ᴅʜʽʩʽʥ ʟʝʨʪʭʘʥʘʜʘ ʪᴅʞʽʨʠʙʝʣʽʢ ʪʦʧʪʘʨסʘ 

  .ʪʘʟʘ ʘʣʤʘ ʧʝʢʪʠʥʽʥ ᴅʟʽʨʣʝʫʜʝʥ ʙʘʩʪʘʣʜʳ ץʦʩʳʣʘʪʳʥ ʦʨʛʘʥʠʢʘʣʳץ

ʕʢʩʧʝʨʠʤʝʥʪʪʽץ שʦʡʳʣʳʤʳ ʢʝʣʝʩʽʜʝʡ ʙʦʣʜʳ: 520 ʛ ʜʘʡʳʥʜʘʣסʘʥ ʘʣʤʘ 

 ʜʘʡʳʥ שʩʫʤʝʥ, ʩʦʜʘʥ ʢʝʡʽʥ ʞʫʳʣʜʳ. ʂʝʣʝʩʽ ʢʝʟʝ ץʪʘʣʜʳ ʘʣʜʳʤʝʥ ʩʫʳץʩʘײ

ʘʣʤʘʥʳ ʘʨʥʘʡʳ ʳʜʳʩץʘ ʩʘʣʳʥʳʧ 900ʉ ʛʨʘʜʫʩץʘ 60 ʤʠʥʫʪ ʘʨʘʣʘʩʪʳʨʳʧ 

 ʘסʳʰʪʘʨסʳʤʜʘסʘʥ ʩʳסʳʣסʳʥʜʘʪʳʧ ʩʳץʦʥʳ ʩʘʣ שʘʥ ʩʦסʘʡʥʘʧ ʙʦʣפ .ʘʡʥʘʪʳʣʜʳץ

ʘʨʘʣʘʩʪʳʨʳʧ ʩʦʜʘʥ ʢʝʡʽʥ ʘʣʳʥסʘʥ ʩʫʩʧʝʥʟʠʷ ʩװʟʫ ʘʨץʳʣʳ ʙᴇʣʽʥʜʽ ʞʝʪʽʣʜʽʨʽʣʜʽ 

ʜʘʡʳʥ ᴇʥʽʤʜʽ ʘʣʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʜᴅʩʪװʨʣʽ ʰʠʢʽʟʘʪ-ʘʣʤʘʜʘʥ ʧʝʢʪʠʥ 

ʪʝʭʥʦʣʦʛʠʷʩʳ ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʙʦʣʜʳ. ɿʝʨʪʭʘʥʘʣʳץ ʟʝʨʪʪʝʫ װʰʽʥ ʘʣסʘʰץʳ 

ʪᴅʞʽʨʠʙʝ ʪʦʙʳʥʘ ײץʨʘʤʳʥʜʘ 50% ʧʝʢʪʠʥ ʞᴅʥʝ 5% ʙʝʣʩʝʥʜʽʨʽʣʛʝʥ ʢᴇʤʽʨ ʙʘʨ 

ʩʦʨʙʝʥʪʪʝʨ ʝʨʽʪʽʥʜʽʩʽʥʜʝʛʽ װʣʛʽʣʝʨ, ʝʢʽʥʰʽ ʪᴅʞʽʨʠʙʝ ʪʦʙʳʥʘ ײץʨʘʤʳʥʜʘ 50% 

ʧʝʢʪʠʥ ʞᴅʥʝ ʩʧʠʨʫʣʠʥʘ ʙʘʨ ʩʦʨʙʝʥʪʪʝʨ ʝʨʽʪʽʥʜʽʩʽ ץʦʣʜʘʥʳʣʜʳ. 

ɹʝʣʩʝʥʜʽʨʽʣʛʝʥ ʢᴇʤʽʨ ʧʦʣʠʚʘʣʝʥʪʪʽ ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʘʥʪʠʜʦʪʪʘʨ ʪʦʙʳʥʘ 

ʞʘʪʘʜʳ, װʣʢʝʥ ʙʝʪʪʽʢ ʙʝʣʩʝʥʜʽʣʽʢʢʝ ʠʝ, ʩʦʨʙʮʠʷʣʳץ, ʜʝʟʠʥʪʦʢʩʠʢʘʮʠʷʣʳץ ᴅʩʝʨʛʝ 

ʠʝ. ʊʦʢʩʠʥʜʝʨʜʽ, ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʪײʟʜʘʨʳʥ, ʙʘʢʪʝʨʠʷʣʳץ, ᴇʩʽʤʜʽʢ, ʞʘʥʫʘʨ 

ʪʝʢʪʝʩ ʪʦʢʩʠʥʜʝʨʜʽ, ʬʝʥʦʣ, ʛʠʜʨʦʮʠʘʥ ץʳʰץʳʣʳ ʪʫʳʥʜʳʣʘʨʳʥ, 

ʩʫʣʴʬʘʥʠʣʘʤʠʜʪʝʨʜʽ, ʛʘʟʜʘʨʜʳ ʘʜʩʦʨʙʮʠʷʣʘʡʜʳ. ʇʝʢʪʠʥ ʢʝʰʝʥʽ ʤʝʥ 
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ʙʝʣʩʝʥʜʽʨʽʣʛʝʥ ʢᴇʤʽʨʜʽש ʘʜʩʦʨʙʮʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʟʝʨʪʪʝʫ ʪᴅʞʽʨʠʙʝʛʝ ʜʝʡʽʥ 

ʞᴅʥʝ ʦʜʘʥ ʢʝʡʽʥ ʙʘʣʳץ ʰʠʢʽʟʘʪʳʥʜʘסʳ ʢʘʜʤʠʡ ʤᴇʣʰʝʨʽʤʝʥ ʘʥʳץʪʘʣʜʳ.  

ʇʝʢʪʠʥ ʤʝʥ ʩʧʠʨʫʣʣʠʥ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳ ʢʝʪʽʨʫ ײץʨʘʣʳ ʨʝʪʽʥʜʝ 

ʧʘʡʜʘʣʘʥʫʜʳש ʘʨʪʳץʰʳʣʳסʳ ʦʣʘʨʜʳש ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳ װʰʽʥ ץʘʫʽʧʩʽʟ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʉʦʨʙʝʥʪʪʝʨʜʽש ʙʘʩʪʳ ʘʨʪʳץʰʳʣʳסʳ-ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳ ʤʠʥʠʤʘʣʜʳ 

ʵʢʩʧʦʟʠʮʠʷʤʝʥ ʤװʤʢʽʥʜʽʛʽʥʰʝ ʰʳסʘʨʫ ʤװʤʢʽʥʜʽʛʽ. ʇʝʢʪʠʥʜʽ ʙʝʣʩʝʥʜʽʨʽʣʛʝʥ 

ʢᴇʤʽʨʤʝʥ ʙʽʨʛʝ ץʦʣʜʘʥʫ ʩʦʨʙʝʥʪʪʝʨʜʽש ʘʜʩʦʨʙʮʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʢװʰʝʡʪʫ 

ʘʨץʳʣʳ ʢʘʜʤʠʡ ʘʜʩʦʨʙʮʠʷʩʳʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ. 

ʂʝʡʙʽʨ ʞʘסʜʘʡʣʘʨʜʘ ץʦʨʰʘסʘʥ ʦʨʪʘ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʜʝʛʽ ʭʠʤʠʷʣʳץ 

ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳ ʪʽʢʝʣʝʡ ʘʥʳץʪʘʫ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳ ʙʝʢʽʪʫʜʽש ʩʪʘʥʜʘʨʪʪʳ 

ᴅʜʽʩʪʝʨʽʥʽש ʪᴇʤʝʥ ʩʝʟʽʤʪʘʣʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ װʣʢʝʥ ץʠʳʥʜʳץʪʘʨʜʳ ʪʫʜʳʨʘʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʭʠʤʠʷʣʳץ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨ ץʦʨʰʘסʘʥ ʦʨʪʘʜʘסʳ ʘʙʩʦʣʶʪʪʽ 

ʪʝʭʥʦʛʝʥʜʽʢ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʪᴇʤʝʥ ʙʦʣʩʘ ʜʘ, ʪʽʨʽ 

ʦʨʛʘʥʠʟʤʜʝʨʛʝ ʞʦסʘʨʳ ʫʳʪʪʳʣʳץץʘ ʠʝ ʙʦʣʘʜʳ. 19-ʢʝʩʪʝʥʽש ʜʝʨʝʢʪʝʨʽʥ ʪʘʣʜʘʫ 

ʧʝʢʪʠʥ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 50%, ʙʝʣʩʝʥʜʽʨʽʣʛʝʥ ʢᴇʤʽʨ  ʝʨʽʪʽʥʜʽʜʝ 5 cʘסʘʪ ʙʦʡʳ 

ʵʢʩʧʦʟʠʮʠʷʜʘʥ ʢʝʡʽʥ ʘʣʳʥסʘʥ ʢʘʜʤʠʡ ʤᴇʣʰʝʨʽ ʙʘʩʪʘʧץʳ ʢװʡʜʽ50,37% ש - 

 שʵʢʩʧʦʟʠʮʠʷ ʞᴅʥʝ ʝʨʽʪʽʥʜʽʜʝʛʽ ʩʦʨʙʝʥʪʪʝʨʜʽ ץʟʘײ ʘʥʳʥ ʢᴇʨʩʝʪʪʽ, ʘʣסʨʘײץ

ʞʦסʘʨʳʣʘʫʳ ʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝ ʙʝʨʤʝʜʽ. 

         ʂʘʜʤʠʠʜ ̔ ʙʘʣʳץ ʘסʟʘʩʳʥʘʥ ʰʳסʘʨʫ ʫʘץʳʪʳ 5 ʩʘסʘʪʪʳ ײץʨʘʜ.r ɹײʣ 

ʞʘסʜʘʡʜʘ ʝʨʽʪʽʥʜʽ ʤʝʥ ʙʘʣʳץʪʳץ שʘʪʳʥʘʩʳ 1:1 ʙʦʣʫʳ ʢʝʨʝʢ (19 - ʢʝʩʪʝ). 

 

ʂʝʩʪʝ 19 ï ɽʨʽʪʽʥʜʽʥʽש ʦשʪʘʡʣʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ʞᴅʥʝ ʵʢʩʧʦʟʠʮʠʷ ʫʘץʳʪʳʥ 

ʘʥʳץʪʘʫ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

 

ɹʘʣʳץʪʳײ שʩʪʘʫ 

ʵʢʩʧʦʟʠʮʠʷʩʳ 

ɿʝʨʪʪʝʫ ʪʦʧʪʘʨʳ 

II (50 % ʧʝʢʪʠʥ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ, 5 % 

ʙʝʣʩʝʥʜʽʨʽʣʛʝʥ ʢᴇʤʽʨ 

ʝʨʽʪʽʥʜʽʩʽʥʜʝ), ʤʛ/ʢʛ 15 

ʪץײʳ ʰʘʙʘסʳ 

III  (ʧʝʢʪʠʥ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 50%, 

ʉʧʠʨʫʣʣʠʥ 10%), ʤʛ/ʢʛ 

15 ʪץײʳ ʰʘʙʘסʳ 

ʊᴅʞʽʨʠʙʝʥʽש ʙʘʩʳʥʜʘ 

ʢʘʜʤʠʡ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩ r 

0,27 0,29 

1 ʩʘסʘʪ 0,25 0,20 

2 ʩʘסʘʪ 0,23 0,16 

3 ʩʘסʘʪ 0,18 0,10 

5 ʩʘסʘʪ 0,10 0,01 

 

ɽʩʢʝʨʪʫ-ʢʘʜʤʠʡ ʐʈʂ 0,2 ʤʛ / ʢʛ ʘʩʧʘʡʜʳ 

 

ʇʝʢʪʠʥ ʝʨʽʪʽʥʜʽʩʽʥʽ50 ש %, ʙʝʣʩʝʥʜʽʨʽʣʛʝʥ ʢᴇʤʽʨʜʽ5% ש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 5 

ʩʘסʘʪ ʵʢʩʧʦʟʠʮʠʷʩʳ ʙʘʨ ʢʘʜʤʠʡʜʽ ʰʳסʘʨʫ װʰʽʥ 22,3% - סʘ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʫʽ 

ʙʘʡץʘʣʜʳ. 
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ɽʨʽʪʽʥʜʽʥʽײץ שʨʘʤʳʥʘ 50% ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʙʘʨ ʧʝʢʪʠʥ ʞᴅʥʝ 5% Spirulina 

Platensis ץʦʩʳʣסʘʥ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʙʘʨ ʙʝʣʩʝʥʜʽʨʽʣʛʝʥ ʢᴇʤʽʨʜʝʥ ץʘʨʘסʘʥʜʘ 43% 

ʢʘʜʤʠʠʜʽש ʰʳסʘʨסʘʥʳʥ ʙʘʡץʘʜʳץ. ɹײʣ ץʘʪʳʥʘʩʪʘ ʝʨʽʪʽʥʜʽʥʽ ʙʘʣʳץ 

ʰʠʢʽʟʘʪʳʥʜʘסʳ ʘʫʳʨ ʤʝʪʘʣʜʳ (ʢʘʜʤʠʡ) ʘʟʘʡʪʫ װʰʽʥ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. 

ɸʫʳʨ ʤʝʪʘʣʜʘʨ ʪײʟʜʘʨʳʥʳײץ שʨʘʤʳ ʤʝʥ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʙʦʡʳʥʰʘ ʥʘץʪʳ 

ʜʝʨʝʢʪʝʨʜʽ ʘʣʫ װʰʽʥ ʙʘʨʣʳץ ʙʘʣʳץʪʘʨ ʘʫʳʨ ʤʝʪʘʣʜʘʨ ץʦʩʳʣʳʩʪʘʨʳʥʳץ שʘʣʜʳץ 

ʤᴇʣʰʝʨʽ פʈ ɸʐʄ ɺɹפʂ "ʈʝʩʧʫʙʣʠʢʘʣʳץ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʟʝʨʪʭʘʥʘ" ʐɾפ 

ʈʄʂ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʬʠʣʠʘʣʳʥʜʘ ʩʳʥʘʫ ʭʘʪʪʘʤʘʣʘʨʳʤʝʥ ʜᴅʣʝʣʜʝʥʝʜʽ. ʂʘʜʤʠʡ 

ʤᴇʣʰʝʨʽ ʪʠʧʪʽ ʘʥʘʣʠʟʘʪʦʨʣʘʨʜʘסʳ ʠʥʚʝʨʩʠʷʣʳץ ʚʦʣʴʪʘʤʧʝʨʤʝʪʨʠʣ̫ʳץ ᴅʜʽʩʽʤʝʥ 

ʘʥʳץʪʘʣʜʳ. ʄɽʄʉʊ 26933-86 ʰʠʢʽʟʘʪ ʞᴅʥʝ ʪʘסʘʤ ᴇʥʽʤʜʝʨʽ ʢʘʜʤʠʡʜʽ ʘʥʳץʪʘʫ 

ᴅʜ̔ʩʪʝʨʽ ץʦʣʜʘʥʜʳ. 

          ɸʣסʳʩ ʩᴇʟ. פʈ ɸʐʄ 2021-2023 ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ BR10764944 "ʊʘסʘʤ 

ᴇʥʽʤʜʝʨʽ ץʘʫʽʧʩʽʟʜʽʛʽʥʽש ʤʦʥʠʪʦʨʠʥʛʽ ʞᴅʥʝ ʘʥʘʣʠʪʠʢʘʣʳץ ʙʘץʳʣʘʫ ᴅʜʽʩʪʝʨʽʥ 

ᴅʟʽʨʣʝʫ" סʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʞʝʪʝʢʰʽʩʽ ʉᴅʢʝʥ ʉʝʡʬʫʣʣʠʥ 

ʘʪʳʥʜʘסʳ פʘʟʘץ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ʚ.ס.ʜ., ʧʨʦʬʝʩʩʦʨ 

ɹʫʣʘʰʝʚ ɸʡʪʙʘʡ ʂʘʙʳʢʝʰʦʚʠʯʢʝ  "ʄʘʣ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʜʝʨʽʥʽש 

 ʡʝʣʝʨʜʽ ᴅʟʽʨʣʝʫ" ʤʽʥʜʝʪʽ ʙʦʡʳʥʰʘ, çɹʘʪʳʩװʰʽʥ ʪʝʩʪ-ʞװ ʳʣʘʫץʘʫʽʧʩʽʟʜʽʛʽʥ ʙʘץ

-ץʚʝʪʝʨʠʥʘʨʠʷʣʳ שᴇʥʽʤʜʝʨʽʥʽ ץʞᴅʥʝ ʙʘʣʳ ץʳ ʙʘʣʳסʩʪʘʥ ʦʙʣʳʩʳʥʜʘץʘʟʘפ

ʩʘʥʠʪʘʨʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥʽש ʤʦʥʠʪʦʨʠʥʛʽè ʞʦʙʘ ʞʝʪʝʢʰʽʩʽ ɾᴅשʛʽʨ ʭʘʥ 

ʘʪʳʥʜʘסʳ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʘʛʨʘʨʣʳץ-ʪʝʭʥʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ʚ.ס.ʢ., 

 ʳʣʳʤʠ ʞʦʙʘס ʘʥ ʧʨʦʬʝʩʩʦʨ ʅʫʨʛʘʣʠʝʚ ɹʠʨʞʘʥ ɽʣʫʙʘʝʚʠʯ ʧʝʥסʘʫʳʤʜʘʩʪʳʨʳʣץ

 ʥᴅʪʠʞʝʩʽ ʙʦʡʳʥʰʘ שʳʩ ʙʽʣʜʽʨʝʤʽʥ, ʩʦʥʳסʳʟʤʝʪʢʝʨʣʝʨʛʝ ʘʣץ ʳסʨʘʤʳʥʜʘײץ

 .ʣʢʝʥ ʩʝʧʪʽʛʽ ʪʠʜʽװ ʨʛʽʟʫʛʝװʤʳʩʪʘʨʳʤʜʳ ʞײʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞס
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ɿɽʈʊʊɽʋ ʅᴄʊʀɾɽʃɽʈɯʅ ʊɸʃɼɸʋ 

 

ʍʘʣʳץʘʨʘʣʳץ ʤʘשʳʟʳ ʙʘʨ ʙʘʣʳץ ʰʘʨʫʘʰʳʣʳסʳ ʩʫ ʘʡʜʳʥʜʘʨʳʥʘ ɾʘʡʳץ 

ᴇʟʝʥʽʥʝ ʞʘʪʘʜʳ. ʂʠʨʦʚ, ɹʽʪʽʢ, ɼᴇשʛʝʣʝʢ, ʇʷʪʠʤʘʨ, ʉʘץʨʘʣ ʞᴅʥʝ ʉʘʨʳʰʳסʘʥʘץ 

ʝש ʽʨʽ ʙʘʣʳץ ʰʘʨʫʘʰʳʣʳסʳ ʩʫ ʘʡʜʳʥʜʘʨʳ, ʂᴇʰʽʤ ᴇʟʝʥʽʥʜʝʛʽ ʙʘʣʳץ 

ʢᴇʣʜʝʨʽʥʜʝʛʽ ʩʫ ץʦʡʤʘʣʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ɹʘʪʳʩ פʘʟʘץʩʪʘʥ 

ʦʙʣʳʩʳʥʜʘ ʙʘʣʳץ ʧʠʪʦʤʥʠʛʽ "ʃʠʚʢʠʥʦ" ɾʐʉ ʙʘʣʳץ ᴇʩʽʨʫʽʤʝʥ ʪʽʢʝ ʩʫ 

 ʳʟʳ ʙʘʨ ʩʫשʪʘʥʜʳʨʫʤʝʥ ʘʡʥʘʣʳʩʘʜʳ. ɾʝʨʛʽʣʽʢʪʽ ʤʘץʦʡʤʘʣʘʨʳʥʘ ʙʘʣʳץ

ʘʡʜʳʥʜʘʨʳʥʜʘ 86-ʰʘסʳʥ ᴇʟʝʥʜʝʨ ʞᴅʥʝ ʦʣʘʨʜʘ ײʡʳʤʜʘʩʪʳʨʳʣסʘʥ ʩʫ ץʦʡʤʘʣʘʨʳ 

ʙʘʨ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ɹפʆ ʩʫ ʢᴇʟʜʝʨʽʥʜʝ ʠʭʪʠʦʬʘʫʥʘʩʳʥʜʘסʳ 

 ʘʥʳʥסʳʤʜʘ ʪʘʨץʘʫ שʤᴇʣʰʝʨʽ ʢʝ שʤᴇʣʰʝʨʽʥʽ ץʘʣʜʳץ שʦʩʳʣʳʩʳʥʳץ ʘʩʳʥסʦʨץ

ʢᴇʨʩʝʪʪʽ, ʘʣ ɹʝʨʝʟʦʚʢʘ ᴇʟʝʥʽʥʜʝ ʢʘʜʤʠʡ 0,02 ʤʛ/ʢʛ ʞᴅʥʝ ץʦʨסʘʩʳʥ 0,33 ʤʛ/ʢʛ 

ʤᴇʣʰʝʨʽʥʜʝ ʘʥʳץʪʘʣʜʳ ʰʦסʳʨʣʘʥʫʜʳש ʤʘʢʩʠʤʘʣʜʳ ʢᴇʣʝʤʽ ʙʘʡץʘʣʜʳ, ʙײʣ 

ʞʘץʳʥ ʤʘשʜʘסʳ ʤײʥʘʡ-ʛʘʟ ʢʝʥ ʦʨʳʥʜʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ɽʤʙʫʣʘʪʦʚʢʘ ᴇʟʝʥʽʥʜʝ 

ʎʝʟʠʡ 137  6,37 (Ñ15,6) ɹʂ/ʢʛ ʞᴅʥʝ ʉʪʨʦʥʮʠʡ 90 1,95 (Ñ35,8) ײץʨʘʜʳ; ʉʦʣʷʥʢʘ 

ᴇʟʝʥʽʥʜʝ ʎʝʟʠʡ 137  1,9 (Ñ6,42) ɹʂ/ʢʛ ʞᴅʥʝ ʉʪʨʦʥʮʠʡ 90 2,7 (Ñ19,15) ɹʂ/ʢʛ 

ʘʥʳץʪʘʣʜʳ;  ɼʝʨʢᴇʣ ᴇʟʝʥʽʥʜʝ ʎʝʟʠʡ 137 1,81 (Ñ5,7) ɹʂ/ʢʛ ʞᴅʥʝ ʉʪʨʦʥʮʠʡ 90  

4,65 (Ñ17,61) ɹʢ/ ʢʛ ʩᴅʡʢʝʩʽʥʰʝ ײץʨʘʜʳ. ʐʘסʘʥ, ɸʱʳʩʘʡ ᴇʟʝʥʜʝʨʽ ʤʝʥ ɸʡʜʳʥ 

ʢᴇʣʽʥʽש ʙʘʣʳץʪʘʨʳʥʘʥ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨ ʪʘʙʳʣסʘʥ ʞʦץ. 

ʆʩʳʣʘʡʰʘ, ɹפʆ-ʜʘ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽץ שʘʣʜʳץ ʤᴇʣʰʝʨʽʤʝʥ ʙʘʣʳץʪʘʨ ʤʝʥ 

ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥ ʣʘʩʪʘʫʜʳש ʦʨʪʘʰʘ ʜᴅʨʝʞʝʩʽ ʐʈɼ-ʜʝʥ (ʮʝʟʠʡ 137-130 ɹʂ/ʢʛ; 

ʩʪʨʦʥʮʠʡ 90-100 ɹʂ/ʢʛ) ʘʩʧʘʡʜʳ. ɹʘʨʣʳץ ʩʳʥʘʤʘʣʘʨʜʘ ʘʫʳʨ ʤʝʪʘʣʜʘʨ, ʘʪʘʧ 

ʘʡʪץʘʥʜʘ ʤʳʰʴʷʢ ʧʝʥ ʩʳʥʘʧ ʪʘʙʳʣסʘʥ ʞʦץ. ɸʣʳʥסʘʥ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʡ ʦʪʳʨʳʧ 

ʉʪʨʦʥʮʠʡ-90-ʥʳש ʥʦʨʤʘʜʘʥ ʤᴇʣʰʝʨʽ ʘʩʧʘסʘʥʳʥ ʢᴇʨʩʝʪʪʽ, ʎʝʟʠʡ-137-ʜʝ ʪץײʳ 

ʤʝʥ ʘʣʘʙסײʘ ʙʘʣʳץʪʘʨʳʥʜʘ ʘʥʳץʪʘʣʜʳ. ɯʨʛʝʣʝʩ ʘʫʤʘץʪʳש ʜʘ, ʪʦסʘʥʜʘʨ ʤʝʥ 

ᴇʟʝʥʜʝʨʜʝʛʽ ʩʫʜʳש ʜʘ ʣʘʩʪʘʥʫ ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ץʘʨץʳʥʜʳ ʘʚʪʦʤʦʙʠʣʴ 

 ʳ ʫʣʳסʳʥ ʦʨʥʘʣʘʩʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʩʫʜʘץʞʘ שʘʣʳʩʳ ʙʘʨ ʞʦʣʜʘʨʜʳסʦʟץ

ʵʣʝʤʝʥʪʪʝʨʜʽש ʢᴇʙʝʶʽ. ʃʘʩʪʘʥʫ ʞʘשʙʳʨ ʤʝʥ ץʘʨ ʝʨʽʛʝʥ ʢʝʟʜʝ ʞʝʨ ʙʝʜʝʨʽʥʽש 

ʢᴇʣʙʝʫʽʥʜʝ ʞʝʨ װʩʪʽ ʘסʳʥʳʤʝʥ ʙʽʨʛʝ ʢʝʣʝʜʽ. ʉʫʜʘʥ ʙʘʡʣʘʥʳʩץʘʥ ʟʘʪʪʳש ʥʝʛʽʟʛʽ 

ʙᴇʣʽʛʽ ʪᴇʤʝʥʛʽ ʞʘʫʳʥ-ʰʘʰʳʥסʘ ʘʫʳʩʘʜʳ, ʥᴅʪʠʞʝʩʽʥʜʝ ʦʣʘʨ ʢᴇʙʽʥʝʩʝ ʣʘʩʪʘʫʰʳ 

ʟʘʪʪʘʨʜʳש ᴇʪʝ ʞʦסʘʨʳ ʜʝשʛʝʡʽʥʝ ʠʝ ʙʦʣʘʜʳ, ʘʣ ʦʣʘʨʜʳש ʩʫʜʘסʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 

ʰʘʤʘʣʳ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʩʫ ʦʙʲʝʢʪʽʣʝʨʽʥʜʝ ʜʝ, ʩʘʫʜʘ ʦʨʳʥʜʘʨʳʥʜʘ ʜʘ ʙʘʣʳץ 

ʞᴅʥʝ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥ ʤʦʥʠʪʦʨʠʥʛʪʽʢ ʟʝʨʪʪʝʫʜʽש ᴇʟʝʢʪʽʣʽʛʽ ʤʝʥ ᴅʣʝʫʤʝʪʪʽʢ 

ʤʘשʳʟʜʳʣʳסʳʥ ʢᴇʨʩʝʪʪʽ. ɹʽʟʜʽש ʘʫʳʨ ʤʝʪʘʣʜʘʨ ʤʝʥ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨ ʙʦʡʳʥʰʘ 

ʞװʨʛʽʟʛʝʥ ʟʝʨʪʪʝʫʣʝʨʽʤʽʟ ץʦʨסʘʩʳʥ, ʢʘʜʤʠʡ, ʤʳʰʴʷʢ, ʩʳʥʘʧ, ʮʝʟʠʡ 137 ʞᴅʥʝ 

ʩʪʨʦʥʮʠʡ 90 ʘʥʳץʪʘʣסʘʥ ʤᴇʣʰʝʨʽ ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʥʦʨʤʘʜʘʥ ʘʩʧʘסʘʥʳʥ ʢᴇʨʩʝʪʪʽ 

(ʄɽʄʉʊ 33824-2016, ʄɽʄʉʊ 26927-86, ʄɽʄʉʊ 32161-2013), ʙײʣ ʟʝʨʪʪʝʣʝʪʽʥ 

ʙʘʣʳץʪʘʨʜʳש ʩʘʧʘʩʳ ʤʝʥ ץʘʫʽʧʩʽʟʜʽʛʽʥʝ ʦש ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-ʩʘʥʠʪʘʨʠʷʣʳץ ʙʘסʘ 

ʙʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ɿʝʨʪʪʝʣʛʝʥ 61 ʙʘʣʳװ ץʣʛʽʩʽ ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʥʦʨʤʘסʘ ʩᴅʡʢʝʩ 

ʢʝʣʜʽ, ʪʝʢ 5% ʢװʢʽʨʪ ץʳʰץʳʣʳʥʘ ʨʝʘʢʮʠʷ ʢʝʟʽʥʜʝ ʙʝʩ ʩʳʥʘʤʘʜʘ ʰʘʤʘʣʳ 

 ʣʧʝʢʪʝʨ ʙʦʣʜʳ, ʙʝʩ ʩʳʥʘʤʘʜʘ ʅʝʩʩʣʝʨ ʩʘʥʳ 1,1Ñ0,01 ʙʦʣʜʳ, ʙʝʩ ʩʳʥʘʤʘʜʘװ
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ʧʝʨʦʢʩʠʜʘʟʘסʘ ʨʝʘʢʮʠʷ ʪʝʨʽʩ ʙʦʣʜʳ, ʩʳʥʘʤʘ ʙʽʨʜʝʥ ץʦשʳʨ ʪװʩʢʝ ʙʦʷʣʜʳ, ʙʝʩ 

ʩʳʥʘʤʘʜʘ 7,1Ñ0,01 ʨʅ ʢᴇʨʩʝʪʪʽ, ʙײʣ ʢװʤᴅʥʜʽ ʙʘʣסʳʥʜʳץץʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

"ɸʷʞʘʥ" ʙʘʟʘʨʳʥʘʥ, ʩʘʪʳʧ ʘʣʳʥסʘʥ ץʘץʪʘʣסʘʥ ץʳʣʳʰʙʘʣʳץ ʙʘʣʳץʪʘʨʳʥʳש 

 0,076Ñ0,012 שʩʘʪ ʝʪʽʣʛʝʥ ʥʦʨʤʘʜʘʥ ʘʩʧʘʡʪʳʥ ʣʝʚʦʤʠʮʝʪʠʥʥʽץײʣʛʽʩʽʥʜʝ ʨװ 5

 שʘʣʘʜʳ. ʆʩʳʣʘʡʰʘ, ʟʝʨʪʪʝʣʛʝʥ 91 ʩʳʥʘʤʘʥʳץʘʥʳ ʙʘʡסʤᴇʣʰʝʨʽ ʪʘʙʳʣ ץʘʣʜʳץ

(2022-2023) ʙʘʣʳץ ʧʝʥ ʙʘʩץʘ ʜʘ ʘʢʚʘʢʫʣʴʪʫʨʘ ᴇʥʽʤʜʝʨʽʥʽץ שʘʣʜʳץ ʤᴇʣʰʝʨʽ 

(ʣʝʚʦʤʠʮʠʪʠʥ, ʪʝʪʨʘʮʠʢʣʠʥ ʪʦʙʳ) 6 ʩʳʥʘʤʘʜʘ ʪʘʙʳʣʜʳ, ʙײʣ ʟʝʨʪʪʝʣʛʝʥ 

ʩr ʥʘʤʘʣʘʨʜʳש ʞʘʣʧʳ ʩʘʥʳʥʳײץ - 12% שʨʘʜʳ, ʦʥʳש ʽʰʽʥʜʝ ʣʝʚʦʤʠʮʝʪʠʥʥʽש, 

ʪʝʪʨʘʮʠʢʣʠʥ 0,05Ñ0,0014 ʪʦʙʳʥʳש ʘʥʪʠʙʠʦʪʠʢʪʝʨʽ ʐʈɼ ʘʩʧʘʜʳ. ɹʘʣʳץ 

ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ᴇʩʽʨʫ ʞᴅʥʝ ᴇʩʽʨʫ ʢʝʟʽʥʜʝ ʚʝʪʝʨʠʥʘʨʣʳץ ʧʨʝʧʘʨʘʪʪʘʨ ʤʝʥ 

ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽ ʢʝשʽʥʝʥ ץʦʣʜʘʥʫסʘ ʙʘʡʣʘʥʳʩʪʳ ʘʟʳץ-ʪװʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽʥ 

 ᴇʥʽʤʜʝʨʽʥʜʝ ץʙʽʨʽ ʙʘʣʳ שʳʟʜʳ ʤᴅʩʝʣʝʣʝʨʽʥʽשʤʘ שʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽץ

ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽץ שʘʣʜʳץ ʽʟʜʝʨʽʥʽש ʙʦʣʫʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʅᴅʪʠʞʝʣʝʨʜʽ 

 ᴇʥʽʤʜʝʨʽʥʜʝʛʽ ʪʝʪʨʘʮʠʢʣʠʥ ʪʦʙʳ ʤʝʥ ʣʝʚʦʤʠʮʝʪʠʥ ץʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʙʘʣʳץ

ʘʥʪʠʙʠʦʪʠʢʪʝʨʽʥʽײץ שʨʘʤʳ ʙʦʡʳʥʰʘ ʙʝʣʛʽʣʝʥʛʝʥ ʥʦʨʤʘʜʘʥ ʘʩʳʧ ʢʝʪʧʝʛʝʥʽʥ 

ʘʡʪʫסʘ ʙʦʣʘʜʳ . 

       ɹפʆ ʙʦʡʳʥʰʘ ʩʘʥʠʪʘʨʣʳץ-ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫ ʜʝʧʘʨʪʘʤʝʥʪʽʥʽש 

ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʘʡʤʘץ ʪײʨסʳʥʜʘʨʳ ʘʨʘʩʳʥʜʘ ʦʧʠʩʪʦʨʭʦʟ ʞᴅʥʝ ʘʥʠʟʘʢʠʜʦʟ 

ʘʫʨʫʳʤʝʥ 2008 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʩʦסשʳ 13,5 ʞʳʣʜʘ 1482 ʘʜʘʤ  ץʘʟʽʨʛʽ ʫʘץʳʪץʘ 

ʜʝʡʽʥ ʦʧʠʩʪʦʨʭʦʟʙʝʥ ʪʽʨʢʝʣʛʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ʃʠʛʫʣʝʟʙʝʥ תʣʢʝʥ ʞᴅʥʝ ʂʽʰʽ 

ᴇʟʝʥʜʝʨʜʽש ʩʫ ץʦʡʤʘʣʘʨʳʥʜʘסʳ ʙʘʣʳץʪʘʨʜʳש ʠʥʚʘʟʠʷʣʘʥʫʳʥ ʟʝʨʪʪʝʫ 1726 

 ʘʥʳʥ ʢᴇʨʩʝʪʪʽ. ʇʦʩʪʦʜʠʧʣʦʩʪʦʤʠʦʟסʨʘײץ ʀʕ-5,8%, ʀʀ-2 ʜʘʥʘʩʳʥ שʣʛʽʩʽʥʽװ

ʙʦʡʳʥʰʘ ʀʕ-0,6%, ʀʀ-6 ʜʘʥʘ ײץʨʘʜʳ. ʆʨʘʣ ץʘʣʘʩʳʥʳש ʩʘʫʜʘ ʥװʢʪʝʣʝʨʽʥʝʥ 

aspius (ʘץʩʳʣʘ) ʪץײʳʤʜʘʩʳʥʳ8 ש ʙʘʣʳסʳʥʜʘ ʘʥʠʟʘʢʠʜ ʣʠʯʠʥʢʘʣʘʨʳ ʘʥʳץʪʘʣʜʳ, 

ʦʥʜʘ ʀʕ-28% ʀʀ-8 ʜʘʥʘ  ײץʨʘʜʳ-ʙװʢʽʣ ʢʝʟʝש ʽʰʽʥʜʝ ʟʝʨʪʪʝʣʛʝʥ ʙʘʨʣʳ98 ץ 

ʙʘʣʳץʪʳ8 ש ʜʘʥʘʜʘ ʘʥʳץʪʘʣʜʳ. ʆʧʠʩʪʦʨʭʦʟ ɹʘסʳʨʣʘʡ ᴇʟʝʥʽʥʜʝ 5-ʤᴇשʢʝ  

ʙʘʣʳץʪʘ ʀʕï23%, ʀʀ-7 ʙʦʣʜʳ, ʩʘʪʫ ʦʨʳʥʜʘʨʳʥʜʘ ʪʘʙʳʣʜʳ 

 ɸʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʞʘʣʧʳ ʤᴇʣʰʝʨʽʥʜʝ ʩʘʫ ʙʘʣʳץ ʤᴇʣʰʝʨʽʥʜʝ 

ʘʫʳʪץʫʰʳʣʳץ ʙʘʡץʘʣʘʜʳ, ʙʘץʳʣʘʫ ʪʦʙʳʥʜʘ ʞʘʣʧʳ ײץʨʘʤʳ 17871 ʤʛ% ʙʦʣʩʘ, 

ʪᴅʞʽʨʠʙʝ ʪʦʧʪʘʨʳʥʜʘ 11,4-15,8% ʪᴇʤʝʥʜʝʛʝʥ.   

ʊʘʟʘ ʙʘʣʳץ ʝʪʽʥʜʝ ɸ ʚʠʪʘʤʠʥʽ 23Ñ0,3 ʤʛ%, ɺ1 ʚʠʪʘʤʠʥʽ 0,18Ñ0,02 ʤʛ%, ɺ2 

ʚʠʪʘʤʠʥʽ 0,17Ñ0,05 ʤʛ %, ɽ ʚʠʪʘʤʠʥʽ 0,7Ñ0,03 ʤʛ%, ʈʈ ʚʠʪʘʤʠʥʽ 2,9Ñ0,04 ʤʛ%, 

ʉ ʚʠʪʘʤʠʥʽ  1,7Ñ0,01 ʤʛ% ײץʨʘʜʳ. ʊᴅʞʽʨʠʙʝ ʪʦʧʪʘʨʳʥʜʘ ʩᴅʡʢʝʩʽʥʰʝ ɸ ʚʠʪʘʤʠʥʽ 

8,7-11,8 %, ɺ1 ʚʠʪʘʤʠʥʽ 16,7-17,8%, ɺ2 ʚʠʪʘʤʠʥʽ 5,9-35,3%, ʈʈ ʚʠʪʘʤʠʥʽ 8,7-

21,8%, ʉ ʚʠʪʘʤʠʥʽ 11,8-23,5 % ʢʝʤʽʛʝʥ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽ ʟʝʨʪʪʝʫ װʰʽʥ ʙʘʣʳץ 

ᴇʥʽʤʜʝʨʽʥʽש ʘʩʩʦʨʪʠʤʝʥʪʽʥ ʢʝשʝʡʪʫ, ʩʦʥʜʘʡ-ʘץ ʙʘʣʳץ ʙײʣʰʳץʝʪʪʝʨʽʥʜʝʛʽ ʘʫʳʨ 

ʤʝʪʘʣʜʘʨʜʳ ʘʟʘʡʪʫ ᴅʜʽʩʪʝʨʽʥ ᴅʟʽʨʣʝʫ. ɽʨʽʪʽʥʜʽʜʝ ʜʘʡʳʥʜʘʫ ʘʨץʳʣʳ ʙʘʣʳץ 

ʰʠʢʽʟʘʪʳʥʘʥ ʢʘʜʤʠʡʜʽ ʰʳסʘʨʫ ᴅʜʽʩʽ ʞʘʩʘʣʜʳ, ʦʣ ʩʦʨʙʝʥʪʪʝʨʜʽץ שʘʩʠʝʪʪʝʨʽʥ 

ʢװʰʝʡʪʫ ʘʨץʳʣʳ ʢʘʜʤʠʡ ʘʜʩʦʨʙʮʠʷʩʳʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʤʝʥ 

ʝʨʝʢʰʝʣʝʥʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʙʘʣʳץʪʘʨʜʳש ʧʘʨʘʟʠʪʦʟʳʥ ʘʥʳץʪʘʫ ץʘʞʝʪ ᴅʩʽʨʝʩʝ 

ʦʧʠʩʪʦʨʭʦʟʜʳ  ʥװʢʪʝʣʝʨʽʥʽש ʘʥʳץʪʘʫʜʳ ʢᴇʙʝʡʪʫ ʢʝʨʝʢ ʜʝʧ ʝʩʝʧʪʝʡʤʽʟ.  
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 ʆʈʓʊʓʅɼʓפ

 

1. ʉʳʥʘʤʘʣʘʨʜʳ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʛʝ ʪʝʢʩʝʨʫ ʥᴅʪʠʞʝʩʽ ʙʦʡʳʥʰʘ ʎʝʟʠʡ 137 

-0,2-6,37 ɹʂ/ʢʛ ʘʨʘʣʳסʳʥʜʘ ʪʘʙʳʣʩʘ, ʉʪʨʦʥʮʠʡ 90 0,1-10,62 ɹʂ/ʢʛ ʘʨʘʣʳסʳʥʜʘ 

ʘʥʳץʪʘʣʜʳ. ɹʽʨʘץʪʘ ʝʢʝʫʽʜʝ ʐɾɼ ʘʩץʘʥ ʞʦץ. 

2. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽ ʙʦʡʳʥʰʘ ʙʘʣʳץʪʘʨʜʳש ʙײʣʰʳץʝʪ װʣʛʽʣʝʨʽʥʜʝ 

 ʳʥʜʘ ʙʦʣʩʘ, ʢʘʜʤʠʡ ʩʘʥʳ  0,001-0,245סʘʩʳʥ ʤᴇʣʰʝʨʽ 0,02-1,15 ʤʛ/ʢʛ ʘʨʘʣʳסʦʨץ

ʤʛ/ʢʛ ײץʨʘʜʳ, ץʦʨסʘʩʳʥ ʐɾɼ ʞʝʪʧʝʩʝ, ʢʘʜʤʠʡ ʐɾɼ-ʥʳ0,045 ש ʤʛ/ʢʛ-סʘ ʘʨʪʫʳ 

ʘʥʳץʪʘʣʜʳ; ʘʣ ʩʳʥʘʧ ʞᴅʥʝ ʢװʰʘʣʘ ʤװʣʜʝʤ ʘʥʳץʪʘʣסʘʥ ʞʦץ. 

3. ɹפʆ ʙʘʣʳץʧʠʪʦʤʥʠʢʪʝʨʽʥʝʥ ʘʣʳʥסʘʥ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʝʥ ʞᴅʥʝ ʆʨʘʣ 

 ʪʘʨʳʥ ʟʝʨʪʪʝʛʝʥʜʝץʘʣʜʳץ ʢʝʪʝʣʝʨʽ ʞᴅʥʝ ʘʥʪʠʙʠʦʪʠʢװʩʘʫʜʘ ʥ שʘʣʘʩʳʥʳץ

"ɸʷʞʘʥ" ʙʘʟʘʨʳʥʘʥ ʩʘʪʳʧ ʘʣʳʥסʘʥ ʙʘʣʳװ ץʣʛʽʣʝʨʽʥʜʝ ʣʝʚʦʤʠʮʝʪʠʥ ʤʝʥ 

ʪʝʪʨʘʮʠʢʣʠʥ ʘʥʪʠʙʠʦʪʠʢʪʝʨʽʥʽץ שʘʣʜʳץ ʤᴇʣʰʝʨʽ ʪʠʽʩʽʥʰʝ 0,0757 ʤʛ/ʢ ʞᴅʥʝ 0,04 

ʤʛ/ʢʛ-סʘ ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʥʦʨʤʘʣʘʨʜʘʥ ʘʩʳʧ ʪװʩʪʽ. "ʄʠʨʣʘʥ" ʙʘʟʘʨʳʥʜʘ ץʘץʪʘʣסʘʥ 

 שʘʥʪʠʙʠʦʪʠʢʪʝʨʽʥʽ שʳ ʪʝʪʨʘʮʠʢʣʠʥ ʪʦʙʳʥʳסʩʳʥʘʤʘʣʘʨʳʥʜʘ ץʳʣʳʰʙʘʣʳץ

 .ʩʪʽװʨʘʤʳ ʜʘ ʐɾɼ-ʜʘʥ ʘʩʳʧ ʪײץ

4. ɹʘʣʳץʪʘʨʜʳ ʧʘʨʘʟʠʪʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʝʩʽʜʝʡ ʙʦʣʜʳ: 

ʵʫʩʪʨʦʥʛʠʣʠʜʦʟ ʣʠʯʠʥʢʘʣʘʨʳ ʀʕ-1,3-1,9% ʀʀ- 3-8 ʜʘʥʘ; ʧʦʩʪʦʜʠʧʣʦʩʪʦʤʦʟ ʀʕ 

 ;ʨʘʜʳ, ʀʀ - 3-7 ʜʘʥʘ; ʣʠʛʫʣʝʟ ʀʕ-1,6-8% ʞᴅʥʝ ʀʀ-3-6 ʜʘʥʘ ʪʘʙʳʣʜʳײץ 3,5-21%

ʘʥʠʟʘʢʠʜʦʟ ʀʕ 5-12% ʞᴅʥʝ ʀʀ-8-51 ʜʘʥʘ; ʦʧʠʩʪʦʨʭʦʟ ʀʕ -7%, ʀʀ 7-23 ʙʦʣʜʳ. 

5. ʀʥʚʘʟʠʷʤʝʥ ʟʘץʳʤʜʘʥסʘʥ, ʘʫʳʨ ʤʝʪʘʣʣ ʪײʟʜʘʨʳʤʝʥ ʣʘʩʪʘʥסʘʥ ʙʘʣʳץ 

ʝʪʽʥʽש ʭʠʤʠʷʣʳײץ ץʨʘʤʳ ʙʦʡʳʥʰʘ ʪʘʟʘ ʙʘʣʳץ ʝʪʽʥʝ ץʘʨʘסʘʥʜʘ ʳʣסʘʣ 1,3-2,0%, 

ʞʦסʘʨʳ ʙʦʣʩʘ, ʙʝʣʦʢ 0,8-1,7%, ʤʘʡ 0,2-0,5%, ץʫʘʪʪʳʣʳסʳ 6-11,3 ʢʢʘʣ ʪᴇʤʝʥ.  

6. ɸʤʠʥ ץʳʰץʳʣʜʘʨʳʥʳש ʞʘʣʧʳ ʤᴇʣʰʝʨʽʥʜʝ ʩʘʫ ʙʘʣʳץ ʤᴇʣʰʝʨʽʥʜʝ 

ʘʫʳʪץʫʰʳʣʳץ ʙʘʡץʘʣʘʜʳ, ʙʘץʳʣʘʫ ʪʦʙʳʥʜʘ ʞʘʣʧʳ ײץʨʘʤʳ 17871 ʤʛ% ʙʦʣʩʘ, 

ʪᴅʞʽʨʠʙʝ ʪʦʧʪʘʨʳʥʜʘ 11,4-15,8% ʪᴇʤʝʥʜʝʛʝʥ.  

7. ʊʘʟʘ ʙʘʣʳץ ʝʪʽʥʜʝ ɸ ʚʠʪʘʤʠʥʽ 23Ñ0,3 ʤʛ%, ɺ1 ʚʠʪʘʤʠʥʽ 0,18Ñ0,02 ʤʛ%, 

ɺ2 ʚʠʪʘʤʠʥʽ 0,17Ñ0,05 ʤʛ %, ɽ ʚʠʪʘʤʠʥʽ 0,7Ñ0,03 ʤʛ%, ʈʈ ʚʠʪʘʤʠʥʽ 2,9Ñ0,04 

ʤʛ%, ʉ ʚʠʪʘʤʠʥʽ  1,7Ñ0,01 ʤʛ% ײץʨʘʜʳ. ʊᴅʞʽʨʠʙʝ ʪʦʧʪʘʨʳʥʜʘ ʩᴅʡʢʝʩʽʥʰʝ ɸ 

ʚʠʪʘʤʠʥʽ 8,7-11,8 %, ɺ1 ʚʠʪʘʤʠʥʽ 16,7-17,8%, ɺ2 ʚʠʪʘʤʠʥʽ 5,9-35,3%, ʈʈ 

ʚʠʪʘʤʠʥʽ 8,7-21,8%, ʉ ʚʠʪʘʤʠʥʽ 11,8-23,5 % ʢʝʤʽʛʝʥ. 

8. ʊʘʟʘ ʙʘʣʳץ ʝʪʽʥʜʝʛʽ ʤʠʥʝʨʘʣʜʳץ ʟʘʪʪʘʨ ʤᴇʣʰʝʨʽ ʥʘʪʨʠʡ 59Ñ0,1 ʤʢʛ%, 

ʢʘʣʠʡ 272Ñ1,9 ʤʢʛ%, ʢʘʣʴʮʠʡ 41Ñ0,4 ʤʢʛ %, ʤʘʛʥʠʡ 32Ñ0,5 ʤʢʛ%, ʬʦʩʬʦʨ 

221Ñ0,2 ʤʢʛ%, ʪʝʤʽʨ 1,1Ñ0,03 ʤʢʛ% ײץʨʘʜʳ. ɸʣ ʪᴅʞʽʨʠʙʝ ʪʦʧʪʘʨʳʥʜʘ ʥʘʪʨʠʡ 

5,1-18,7%, ʢʘʣʠʡ 1,2-7,0%, ʢʘʣʴʮʠʡ 7,4-17,1%, ʤʘʛʥʠʡ 6,3-28,2%, ʬʦʩʬʦʨ 1,9-

5,5%, ʪʝʤʽʨ 19,2-36,4%  ʢʝʤʽʛʝʥ. 

9. ʉʘʫ ʙʘʣʳץ ʝʪʽʥʜʝ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʞʘʣʧʳ ʤᴇʣʰʝʨʽ 1833 ʤʛ 

 .ʨʘʜʳ, ʘʣ ʪᴅʞʽʨʠʙʝ ʪʦʧʪʘʨʳʥʜʘ 12,7-27,5% ʪᴇʤʝʥ ʙʦʣʜʳײץ

10.  ʇʝʢʪʠʥ ʝʨʽʪʽʥʜʽʩʽʥʽ50 ש %, ʙʝʣʩʝʥʜʽʨʽʣʛʝʥ ʢᴇʤʽʨʜʽ5% ש 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 5 ʩʘסʘʪ ʵʢʩʧʦʟʠʮʠʷʩʳ ʙʘʨ ʢʘʜʤʠʡʜʽ ʰʳסʘʨʫ װʰʽʥ 22,3% - סʘ 

ʜʝʡʽʥ ʪᴇʤʝʥʜʝʫʽ ʙʘʡץʘʣʜʳ. ɽʨʽʪʽʥʜʽʥʽײץ שʨʘʤʳʥʘ 50% ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʙʘʨ 

ʧʝʢʪʠʥ ʞᴅʥʝ 5% Spirulina Platensis ץʦʩʳʣסʘʥ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʙʘʨ 

ʙʝʣʩʝʥʜʽʨʽʣʛʝʥ ʢᴇʤʽʨʜʝʥ ץʘʨʘסʘʥʜʘ 43% ʢʘʜʤʠʠʜʽש ʰʳסʘʨסʘʥʳʥ ʙʘʡץʘʜʳץ.  
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ʇʨʘʢʪʠʢʘʣʳײ ץʩʳʥʳʩʪʘʨ 

1. çɹʘʣʳץʪʘʨʜʳ ʧʘʨʘʟʠʪʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫ (ʘʥʠʟʘʢʠʜʦʟ, ʦʧʠʩʪʦʨʭʦʟ, 

ʧʦʩʪʦʜʠʧʣʦʩʪʦʤʦʟ, ʣʠʛʫʣʝʟ, ʵʫʩʪʨʦʥʛʠʣʠʜʦʟ)è ᴅʜʽʩʪʝʤʝʣʽʢ ײʩʳʥʳʩ ʭʘʪʪʘʤʘ ˉ1 

22.09.2023ʞ. 

2. çɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʙʘʣʳץʪʘʨʤʝʥ ʙʘʣʳץ 

ᴇʥʽʤʜʝʨʽʥʜʝ ʘʫʳʨ ʤʝʪʘʣʣ ʪײʟʜʘʨʳʥʳש, ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש, ʞᴅʥʝ 

ʘʥʪʠʙʠʦʪʠʢʪʝʨʜʽײץ שʨʘʤʳ ʙʦʡʳʥʰʘ ץʘʫʽʧʩʽʟʜʽʛʽʥʽש ʤʦʥʠʪʦʨʠʥʛʽè ᴅʜʽʩʪʝʤʝʣʽʢ 

  .ʩʳʥʳʩ ʭʘʪʪʘʤʘ ˉ1 22.09.2023ʞײ

3. ɹʘʣʳץ ʘסʟʘʩʳʥʘʥ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʪײʟʜʘʨʳʥ ʰʳסʘʨʫ ᴅʜʽʩʽ 2023 

ʞʳʣסʳ 28 ʩᴅʫʽʨʜʝʛʽ ˉ8012 "ʂʘʜʤʠʡʜʽ ʙʘʣʳץ ʰʠʢʽʟʘʪʳʥʘʥ ʰʳסʘʨʫ ᴅʜʽʩʽ" 

ʧʘʡʜʘʣʳ ʤʦʜʝʣʴʛʝ ʧʘʪʝʥʪ ʘʣʳʥʜʳ. 

4. ɹפʆ ʙʦʡʳʥʰʘ ʩʘʥʠʪʘʨʠʷʣʳץ-ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫ 

ʜʝʧʘʨʪʘʤʝʥʪʽʥʽש ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʪʘʣʜʘʫʜʳ ʞᴅʥʝ ʙʘʣʳץ ᴇʩʽʨʫ ᴇʟʝʥʜʝʨʽ ʤʝʥ 

ʪʦסʘʥʜʘʨʳʥʜʘסʳ ʧʘʨʘʟʠʪʢʝ ץʘʨʩʳ ʽʩ-ʰʘʨʘʣʘʨ ʞʦʩʧʘʨʣʘʨʳʥ ʙʦʣʞʘʫ ʞᴅʥʝ ʞʘʩʘʫ 

 ʜʝʨʝʢʪʝʨʽʥ ʧʘʡʜʘʣʘʥʫ שʤʦʥʠʪʦʨʠʥʛʪʽʢ ʟʝʨʪʪʝʫʣʝʨʜʽ ץʰʽʥ ʧʘʨʘʟʠʪʦʣʦʛʠʷʣʳװ

 .ʩʳʥʳʣʘʜʳײ
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