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ʅɃʈʄɸʊʀɺʅʓɽ ʉʉʓʃʂʀ 

 

ʅʘʩʪʦʷʱʘʷ ʜʠʩʩʝʨʪʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ɻʆʉʊ 7.32-2001 çʆʪʯʝʪ ʦ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝè. ʉʪʨʫʢʪʫʨʘ ʠ ʧʨʘʚʠʣʘ ʦʬʦʨʤʣʝʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʦ 

ɻʆʉʊ 7.1-2003 çɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʘʷ ʟʘʧʠʩʴ. ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ. 

ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʧʨʘʚʠʣʘ ʩʦʩʪʘʚʣʝʥʠʷè. 

ɺ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʩʳʣʢʠ ʥʘ ʩʣʝʜʫʶʱʠʝ 

ʩʪʘʥʜʘʨʪʳ:   

ɻʆʉʊ 2.105-2019. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʝʢʩʪʦʚʳʤ ʜʦʢʫʤʝʥʪʘʤ. 

ɻʆʉʊ 2.106-2019. ʊʝʢʩʪʦʚʳʝ ʜʦʢʫʤʝʥʪʳ. 

ɻʆʉʊ 15.012-84. ʇʘʪʝʥʪʥʳʡ ʬʦʨʤʫʣʷʨ. 
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ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ HACCP. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ. 
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ʊʈ ʊʉ 034/2013. ʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʘ ʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ. 
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ʆʇʈɽɼɽʃɽʅʀʗ 

 

ɺ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʪʝʨʤʠʥʳ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʧʨʝʜʝʣʝʥʠʷʤʠ: 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ï ʩʦʩʪʦʷʥʠʝ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʝ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʥʝʜʦʧʫʩʪʠʤʦʛʦ ʨʠʩʢʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʚʨʝʜʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʯʝʣʦʚʝʢʘ ʠ ʙʫʜʫʱʠʝ ʧʦʢʦʣʝʥʠʷ; ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ 

ʜʦʙʘʚʢʠ ʢ ʧʠʱʝ ï ʧʨʠʨʦʜʥʳʝ ʠ (ʠʣʠ) ʠʜʝʥʪʠʯʥʳʝ ʧʨʠʨʦʜʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʫʧʦʪʨʝʙʣʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʠʱʝʡ ʠʣʠ ʚʚʝʜʝʥʠʷ ʚ 

ʩʦʩʪʘʚ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ.  

ɻʠʜʨʦʣʠʟ ʙʝʣʢʘ ï ʨʘʩʧʘʜ ʙʝʣʢʘ ʥʘ ʦʪʜʝʣʴʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ ʚ ʚʦʜʥʦʤ 

ʨʘʩʪʚʦʨʝ ʢʠʩʣʦʪ ʠʣʠ ʱʝʣʦʯʝʡ. 

ʂʦʜʝʢʩ ɸʣʠʤʝʥʪʘʨʠʫʩ (Codex Alimentarius) ï ʵʪʦ ʩʦʙʨʘʥʠʝ ʩʪʘʥʜʘʨʪʦʚ, 

ʨʫʢʦʚʦʜʩʪʚ ʠ ʢʦʜʝʢʩʦʚ ʧʨʘʢʪʠʢʠ, ʧʨʠʥʷʪʳʭ ʂʦʤʠʩʩʠʝʡ Codex Alimentarius 

(CAC).  

ʂʦʣʣʘʛʝʥ ï ʥʠʪʝʚʠʜʥʳʡ ʙʝʣʦʢ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. 

ʂʦʥʩʪʘʥʪʘ ʜʠʩʩʦʮʠʘʮʠʠ ʢʠʩʣʦʪʳ (Ka) ï ʢʦʥʩʪʘʥʪʘ ʨʘʚʥʦʚʝʩʠʷ ʨʝʘʢʮʠʠ 

ʜʠʩʩʦʮʠʘʮʠʠ ʢʠʩʣʦʪʳ ʥʘ ʢʘʪʠʦʥ ʚʦʜʦʨʦʜʘ ʠ ʘʥʠʦʥ ʢʠʩʣʦʪʥʦʛʦ ʦʩʪʘʪʢʘ.  

ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ ï ʤʝʣʴʯʘʡʰʠʝ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʢʦʪʦʨʳʭ ʥʝʚʠʜʠʤʳ ʥʝʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ.  

ʆʧʘʩʥʳʡ ʬʘʢʪʦʨ ʚ ʩʠʩʪʝʤʝ HACCP ï ʙʠʦʣʦʛʠʯʝʩʢʠʡ, ʭʠʤʠʯʝʩʢʠʡ ʠʣʠ 

ʬʠʟʠʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʟʘʙʦʣʝʚʘʥʠʶ ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʶ, ʝʩʣʠ ʝʛʦ ʥʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ. 

ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ï ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʘʷ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʘʷ ʧʨʠ ʝʞʝʜʥʝʚʥʦʤ 

ʠʣʠ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʚʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʯʝʣʦʚʝʢʘ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʠʣʠ ʚʩʝʡ ʞʠʟʥʠ ʥʝ ʚʳʟʳʚʘʝʪ ʚ ʝʛʦ ʦʨʛʘʥʠʟʤʝ ʢʘʢʠʭ-ʣʠʙʦ ʟʘʙʦʣʝʚʘʥʠʡ ʠʣʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ.  

ʇʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ï ʦʩʥʦʚʥʘʷ ʭʘʨʘʢʪʠʨʠʩʪʠʢʘ ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ: 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʝʤ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ (ʙʝʣʢʦʚ, ʞʠʨʦʚ ʠ ʜʨ.).  

ʉʢʦʨʦʩʪʴ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ï ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʜʥʦʛʦ ʠʟ 

ʨʝʘʛʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʚ ʝʜʠʥʠʮʝ ʨʝʘʢʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʉʫʙʩʪʨʘʪ ï ʠʩʭʦʜʥʦʝ ʚʝʱʝʩʪʚʦ, ʧʨʝʦʙʨʘʟʫʝʤʦʝ ʬʝʨʤʝʥʪʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʬʝʨʤʝʥʪ-ʩʫʙʩʪʨʘʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ 

ʢʦʥʝʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. 
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ɃɹɃɿʅɸʏɽʅʀʗ ʀ ʉɃʂʈɸʑɽʅʀʗ 

 

FAO (Food and Agriculture Organization) (ʌɸʆ) ï ʆʨʛʘʥʠʟʘʮʠʷ 

ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ ʧʦ ʧʠʪʘʥʠʶ ʠ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ.  

FMEA (Failure modes and effects analysis) ï ɸʥʘʣʠʟ ʚʠʜʦʚ ʠ 

ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ. 

FTA (Fault tree analysis) ï ɸʥʘʣʠʟ ʜʝʨʝʚʘ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. 

GHP (Good Hygiene Practice) ï ʅʘʜʣʝʞʘʱʘʷ ʛʠʛʠʝʥʠʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ. 

GMP (Good Manufacturing Practices) ï ʅʘʜʣʝʞʘʱʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 

ʧʨʘʢʪʠʢʘ. 

HACCP (Hazard Analysis Critical Control Points) ï ʉʠʩʪʝʤʘ ʘʥʘʣʠʟʘ 

ʨʠʩʢʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ. 

pH ï ɸʢʪʠʚʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʩʨʝʜʳ. 

pKa ï ʇʦʢʘʟʘʪʝʣʴ ʢʦʥʩʪʘʥʪʳ ʢʠʩʣʦʪʥʦʩʪʠ. 

SOD (Segregation of Duties) ï ʇʨʠʥʮʠʧ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʧʦʣʥʦʤʦʯʠʡ. 

ɹɻʂʇ ï ɹʘʢʪʝʨʠʠ ʛʨʫʧʧʳ ʢʠʰʝʯʥʳʭ ʧʘʣʦʯʝʢ. 

ɺʆɿ ï ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ɻʆʉʊ ï ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪ.  

ɻʕʇ ʂʈʉ ï ɻʫʙʯʘʪʘʷ ʵʥʮʝʬʘʣʦʧʘʪʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

ɼɼʊ, ɼɼɽ, ɻʍʎɻ ï ʍʣʦʨʦʨʛʘʥʠʯʝʩʢʠʝ ʧʝʩʪʠʮʠʜʳ. 

ɽʉ ï ɽʚʨʦʧʝʡʩʢʠʡ ʩʦʶʟ. 

ɾʊʂ ï ʞʫʨʥʘʣ ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. 

ʀʉʆ ï ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ISO. 

ʂʂʊ ï ʂʨʠʪʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ. 

ʂʄɸʌɸʥʄ ï ʂʦʣʠʯʝʩʪʚʦ ʤʝʟʦʬʠʣʴʥʳʭ ʘʵʨʦʙʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦ-

ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʂʄʆ ï ʂʘʨʪʘ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʂʆɽ ï ʂʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʝ ʝʜʠʥʠʮʳ. 

ʂʈʉ ï ʂʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ. 

ʄʋ ï ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ. 

ʅɼ ï ʅʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ. 

ʅʊɼ ï ʅʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ. 

ʆʆʅ ï ʆʨʛʘʥʠʟʘʮʠʷ ʦʙʲʝʜʠʥʝʥʥʳʭ ʥʘʮʠʡ. 

ʇʉ ï ʇʦʣʥʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ. 

ʇʌʕ ï ʇʦʣʥʳʡ ʬʘʢʪʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ. 

ʇʏʈ ï ʇʨʝʜʝʣʴʥʦʝ ʯʠʩʣʦ ʨʠʩʢʘ. 

ʈ ï ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ. 

ʉʊ ʈʂ ï ʉʪʘʥʜʘʨʪ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 

ʊɼʕ ï ʊʨʘʥʩʤʠʩʩʠʚʥʳʝ ʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʵʥʮʝʬʘʣʦʧʘʪʠʠ. 

ʊʈ ʊʉ ï ʊʝʭʥʠʯʝʩʢʠʡ ʈʝʛʣʘʤʝʥʪ ʊʘʤʦʞʝʥʥʦʛʦ ʉʦʶʟʘ. 

ʊʋ ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

ʎʋʈ ï ʎʝʣʠ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 
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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʇʨʝʟʠʜʝʥʪ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʂʘʩʳʤ-ɾʦʤʘʨʪ 

ʊʦʢʘʝʚ ʚ ʇʦʩʣʘʥʠʠ ʥʘʨʦʜʫ ʂʘʟʘʭʩʪʘʥʘ çʂʘʟʘʭʩʪʘʥ ʚ ʥʦʚʦʡ ʨʝʘʣʴʥʦʩʪʠ: ʚʨʝʤʷ 

ʜʝʡʩʪʚʠʡè ʚ 2020 ʛʦʜʫ ʦʪʤʝʪʠʣ: çɺʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ, ʩʪʦʷʱʝʡ ʧʝʨʝʜ 

ʂʘʟʘʭʩʪʘʥʦʤ, ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʝ ʨʘʩʢʨʳʪʠʝ ʩʚʦʝʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʧʝʭʠ ʚ ʵʪʦʡ ʩʬʝʨʝ, ʨʝʘʣʠʟʦʚʘʪʴ ʚʝʩʴ ʧʦʪʝʥʮʠʘʣ ʚʥʫʪʨʝʥʥʝʛʦ 

ʨʳʥʢʘ ʥʘʤ ʧʦʢʘ ʥʝ ʫʜʘʣʦʩʴ. ʆʢʦʣʦ ʜʚʫʭ ʪʨʝʪʝʡ ʦʙʨʘʙʦʪʘʥʥʳʭ ʪʦʚʘʨʦʚ 

ʟʘʚʦʟʠʪʩʷ ʠʟ-ʟʘ ʨʫʙʝʞʘ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʩʪʠ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʧʨʝʜʩʪʦʠʪ ʚ ʩʨʦʯʥʦʤ ʧʦʨʷʜʢʝ ʧʨʠʩʪʫʧʠʪʴ ʢ 

ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷè [1]. 

ʇʦʯʪʠ ʪʨʝʪʴ ʚʩʝʭ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʯʝʣʦʚʝʢʦʤ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʚ ʤʠʨʝ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʭʦʜʠʪ ʥʘ ʦʪʭʦʜʳ. ʆʜʥʘ 

ʠʟ ʮʝʣʝʡ ʚ ʨʘʤʢʘʭ ʮʝʣʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ˉ12 çʆʪʚʝʪʩʪʚʝʥʥʦʝ 

ʧʦʪʨʝʙʣʝʥʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦè ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʢʨʘʱʝʥʠʝ ʚʜʚʦʝ ʢʦʣʠʯʝʩʪʚʘ 

ʧʠʱʝʚʳʭ ʦʪʭʦʜʦʚ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʫʨʦʚʥʝ, ʘ ʪʘʢʞʝ ʧʦ 

ʚʩʝʡ ʮʝʧʦʯʢʝ ʧʦʩʪʘʚʦʢ ʢ 2030 ʛʦʜʫ [2].  

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʚʪʦʨʠʯʥʦʛʦ ʢʦʩʪʥʦʛʦ 

ʩʳʨʴʷ ʤʷʩʥʦʡ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʨʘʙʦʪʢʝ 

ʚʠʜʦʚ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʙʣʘʜʘʶʱʠʭ ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝʚʦʡ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʷʤʠ.  

ʇʠʱʝʚʘʷ ʢʦʩʪʴ, ʩʫʱʝʩʪʚʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʧʠʱʝʚʦʛʦ ʩʳʨʴʷ, 

ʦʪʣʠʯʘʶʱʠʡʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ, ʙʝʣʢʘ ʠ ʬʦʩʬʦʨʥʦ-ʢʘʣʴʮʠʝʚʳʭ 

ʩʦʣʝʡ.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʙʦʣʝʟʥʠ (COVID-19) ʚ 2020 ʛʦʜʫ 

ʧʨʠʚʣʝʢʣʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʨʠʩʢʘʤ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦʪʝʨʴ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʦʩʦʙʝʥʥʦ ʤʷʩʘ, ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʬʨʫʢʪʦʚ ʠ ʦʚʦʱʝʡ, 

ʧʦʩʢʦʣʴʢʫ ʤʝʨʳ ʩʦʮʠʘʣʴʥʦʛʦ ʜʠʩʪʘʥʮʠʨʦʚʘʥʠʷ ʧʨʠʚʝʣʠ ʢ ʥʘʨʫʰʝʥʠʷʤ 

ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʠ ʧʘʜʝʥʠʶ ʩʧʨʦʩʘ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ, ʯʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʪʝʨʴ, ʦʩʦʙʝʥʥʦ ʚ ʚʳʩʦʢʦʮʝʥʥʳʭ ʠ ʙʦʛʘʪʳʭ 

ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʘʭ [3]. 

ʇʠʱʝʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʥʝʜʨʝʥʠʝʤ 

ʧʨʦʮʝʜʫʨ ʘʥʘʣʠʟʘ ʦʧʘʩʥʦʩʪʠ ʠ ʢʨʠʪʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ (HACCP) ʩ 

ʤʦʤʝʥʪʘ ʧʨʠʝʤʘ ʞʠʚʦʪʥʳʭ ʥʘ ʫʙʦʡ ʜʦ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʜʫʢʪʘ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʪʨʫʜʘʭ ɻʦʨʙʘʪʦʚʘ ɸ.ɺ., ʈʦʛʦʚʘ ʀ.ɸ., ʃʠʙʝʨʤʘʥʘ ʉ.ɻ., 

Toldra F., Fabio G., Dorozhkin S.V.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʄʉʍ ʈʂ ʧʦ ʧʨʠʦʨʠʪʝʪʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ çʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠè ʧʦ ʪʝʤʝ çʈʘʟʨʘʙʦʪʢʘ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʂʈʉ ʠ ʧʪʠʮʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠè, ʦʙʲʝʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʘ 

2021-2023 ʛʦʜʳ ï 75 ʤʣʥ. ʪʝʥʛʝ (ʀʈʅ BR10764970) [4].  
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ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ 

ʦʙʝʩʧʝʯʝʥʠ ̫ ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʥʦʛʦ ʧʨʦʜʫʢʪʘ ʤʘʞʫʱʝʡʩʷ 

ʢʦʥʩʠʩʪʝʥʮʠʠ ï ʧʘʰʪʝʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʨʝʙʝʨʥʳʭ 

ʢʦʩʪʝʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʦʧʨʝʜʝʣʠʪʴ ʩʧʦʩʦʙʳ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʚ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝ. 

2. ʆʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʜʣʷ ʨʘʩʱʝʧʣʝʥʠʷ 

ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʚ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝ ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʝʝ ʙʝʟʦʧʘʩʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʪʝʭʥʦʣʦʛʠʠ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ. ʅʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʬʝʨʤʝʥʪʘʮʠʠ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʚ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝ; 

3. ʀʩʩʣʝʜʦʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʧʠʱʝʚʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ; 

4. ʈʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ. 
ʀʩʩʣʝʜʦʚʘʪʴ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʠ ʧʦʢʘʟʘʪʝʣʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʤʷʩʦʢʦʩʪʥʦʡ 

ʧʘʩʪʦʡ; 

5. ʆʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʧʠʱʝʚʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 
ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ, ʧʦʩʨʝʜʩʪʚʦʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʠʩʢʦʚ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤ ʘʥʘʣʠʟʘ ʨʠʩʢʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ 

ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ (HACCP) ʠ ʘʥʘʣʠʟʘ ʚʠʜʦʚ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ (FMEA); 

6. ʈʘʟʨʘʙʦʪʘʪʴ ʢʘʨʪʫ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʳʨʴʷ ʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ 

ʩ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ. 

7. ʈʘʟʨʘʙʦʪʘʪʴ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʠ ʘʧʨʦʙʠʨʦʚʘʪʴ 

ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ. 

ʆʧʨʝʜʝʣʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ʅʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʦ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʧʦʜʪʚʝʨʞʜʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʩʧʦʩʦʙʘ ʬʝʨʤʝʥʪʥʦʛʦ ʨʘʩʱʝʧʣʝʥʠʷ ʢʦʩʪʥʳʭ 

ʯʘʩʪʠʮ ʚ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʜʫʢʪʘʭ 

ʤʘʞʫʱʝʡʩʷ ʢʦʥʩʠʩʪʝʥʮʠʠ. ʆʧʨʝʜʝʣʝʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ 

ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ. ʆʧʨʝʜʝʣʝʥʳ ʢʨʠʪʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʴʥʳʝ 

ʪʦʯʢʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ. 

ʇʦʜʘʥʦ ʟʘʷʚʣʝʥʠʝ ʦ ʚʳʜʘʯʝ ʧʘʪʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘ ʧʦʣʝʟʥʫʶ 

ʤʦʜʝʣʴ 2021/0701.2 ʦʪ 13.07.2021 ʛ. ʥʘ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʘʰʪʝʪʘ 

ʤʷʩʥʦʛʦ çʌʠʨʤʝʥʥʳʡè ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʨʘʙʦʪʳ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ 

ʧʘʩʪʳ; ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʦʛʦ 

ʧʘʰʪʝʪʘ ʩ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ, ʧʦʩʨʝʜʩʪʚʦʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʠʩʢʦʤ ʩ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤ ʘʥʘʣʠʟʦʚ HACCP, FMEA. ʈʘʟʨʘʙʦʪʘʥʘ ʥʦʨʤʘʪʠʚʥʦ-

ʪʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ çʌʠʨʤʝʥʥʳʡè 

(ʉʊ 9210-01-50768864-2021). ɺʳʨʘʙʦʪʘʥʘ ʦʧʳʪʥʘʷ ʧʘʨʪʠʷ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʀʇ çɸʣʴʪʝʝʚè. 

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʩʥʦʚʥʳʝ ʨʝʟyʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ 

ʨʘʙʦʪʳ ʜʦʣʦʞʝʥʳ ʥʘ ʄʝʞʜyʥʘʨʦʜʥʳʭ ʥʘyʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ: 

IX ʄʝʞʜyʥʘʨʦʜʥʘʷ ʥʘyʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʂʘʟʘʭʩʪʘʥ-ʍʦʣʦʜ 

2019è (ɸʣʤʘʪʳ, 2019 ʛ.); çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚè (ɹʘʨʥʘyʣ, 2019 ʛ.); çʉʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷ ʥʘʠʣyʯʰʠʭ ʜʦʩʪyʧʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʜyʢʪʦʚ 

ʧʠʪʘʥʠʷè (ʆʤʩʢ, 2019 ʛ.); X ʖʙʠʣʝʡʥʘʷ ʤʝʞʜyʥʘʨʦʜʥʘʷ ʥʘyʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ çʂʘʟʘʭʩʪʘʥ-ʍʦʣʦʜ 2020è (ʅyʨ-ʉyʣʪʘʥ, 2020 ʛ.). 

ʇʫʙʣʠʢʘʮʠʠ. ʇʦ ʪʝʤʝ ʜʠccʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʦʧʫʙʣʠʢʦʚʘʥʦ 16 

ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠcʣʝ: 5 cʪʘʪʝʡ ʚ ʞʫʨʥʘʣʘʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ 

ʂʦʤʠʪʝʪʦʤ ʧʦ ʦʙʝcʧʝʯʝʥʠʶ ʢʘʯʝcʪʚʦʤ ʚ cʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ 

ʄʠʥʠcʪʝʨcʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʝcʧʫʙʣʠʢʠ ʂʘʟʘʭcʪʘʥ; 2 cʪʘʪʴʠ, 

ʚʭʦʜʷʱʠʝ ʚ ʙʘʟʫ ʜʘʥʥʳʭ Scopus ʠ ʠʤʝʶʱʠʭ ʥʝʥʫʣʝʚʦʡ ʠʤʧʘʢʪ-ʬʘʢʪʦʨ; 1 

ʤʦʥʦʛʨʘʬʠʷ; 1 ʘʥʘʣʠʪʠʯʝcʢʠʡ ʦʙʟʦʨ; 6 ʤʘʪʝʨʠʘʣʦʚ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝcʢʠʭ ʢʦʥʬʝʨʝʥʮʠʡ; 1 ʟʘʷʚʣʝʥʠʝ ʦ ʚʳʜʘʯʝ ʧʘʪʝʥʪʘ ʈʝcʧʫʙʣʠʢʠ 

ʂʘʟʘʭcʪʘʥ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ 2021/0701.2 ʦʪ 13.07.2021 ʛ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠccʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ cʦcʪʦʠʪ ʠʟ 

ʚʚʝʜʝʥʠʷ, ʧʷʪʠ ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ, cʧʠcʢʘ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʨʠʣʦʞʝʥʠʡ. 

ʆcʥʦʚʥʦʡ ʪʝʢcʪ ʠʟʣʦʞʝʥ ʥʘ 95 cʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠcʥʦʛʦ ʪʝʢcʪʘ, cʦʜʝʨʞʠʪ 

30 ʪʘʙʣʠʮ, 23 ʨʠcʫʥʢʘ, cʧʠcʦʢ ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ 143 ʠcʪʦʯʥʠʢʘ, ʚ ʪ.ʯ. 89 

ʠʥʦcʪʨʘʥʥʳʭ ʠ 15 ʧʨʠʣʦʞʝʥʠʡ. 
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1 ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʀ ʇɽʈʉʇɽʂʊʀɺʓ 

ʆɹɽʉʇɽʏɽʅʀʗ ɹɽɿʆʇɸʉʅʆʉʊʀ ʄʗʉʅʓʍ ʇʈʆɼʋʂʊʆɺ 

 

1.1 ɹʝʟʦʧʘʩʥʦʩʪʴ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ: ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ  

 

ɻʣʦʙʘʣʠʟʘʮʠʷ ʪʦʨʛʦʚʣʠ, ʨʘʩʪʫʱʝʝ ʥʘʩʝʣʝʥʠʝ ʤʠʨʘ, ʠʟʤʝʥʝʥʠʝ 

ʢʣʠʤʘʪʘ ʠ ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʝʩʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ [5]. 

ʉʦʢʨʘʱʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʧʦʪʝʨʴ ʠ ʧʠʱʝʚʳʭ ʦʪʭʦʜʦʚ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ.  ɺ ʤʠʨʝ ʝʞʝʛʦʜʥʦ 

ʚʳʙʨʘʩʳʚʘʝʪʩʷ 1,3 ʤʠʣʣʠʘʨʜʘ ʪʦʥʥ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʪʨʝʪʴ 

ʚʩʝʭ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ [6-8]. 

ʇʠʱʝʚʳʝ ʦʪʭʦʜʳ ʠʣʠ ʧʦʪʝʨʠ ʚʦʟʥʠʢʘʶʪ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʦʩʪʘʚʢʠ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ: ʥʘʯʠʥʘʷ ʦʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʧʝʨʝʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʨʦʟʥʠʯʥʦʡ ʧʨʦʜʘʞʠ ʠ ʟʘʢʘʥʯʠʚʘʷ 

ʧʦʪʨʝʙʣʝʥʠʝʤ [9]. 

ɸʢʪʫʘʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ ʤʷʩʥʦʡ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʷʚʣʷʶʪʩʷ 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʳʨʴʷ, ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ 

ʤʷʩʦʧʨʦʜʫʢʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʢʘʯʝʩʪʚʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ 

ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ [10, 11]. 

ɺ 2015 ʛʦʜʫ ʚ ʨʘʤʢʘʭ ʩʝʤʠʜʝʩʷʪʦʡ ʩʝʩʩʠʠ ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʠ 

ʆʆʅ çʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʥʘʰʝʛʦ ʤʠʨʘ: ʇʦʚʝʩʪʢʘ ʜʥʷ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘè ʙʳʣʠ ʧʨʠʥʷʪʳ ʚʩʝʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ-

ʯʣʝʥʘʤʠ ʆʆʅ 17 ʎʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ (ʎʋʈ) [12, 13]. 

ʂʘʞʜʘʷ ʩʪʨʘʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, ʩʪʘʚʠʪ ʧʝʨʝʜ 

ʩʦʙʦʡ ʟʘʜʘʯʫ ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʚʩʝʭ ʮʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʂʘʟʘʭʩʪʘʥ 

ʥʘʮʠʦʥʘʣʠʟʠʨʦʚʘʣ ʛʣʦʙʘʣʴʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʎʋʈ ʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʚʢʣʶʯʘʝʪ 280 ʠʥʜʠʢʘʪʦʨʦʚ, ʠʟ ʢʦʪʦʨʳʭ 205 

ʛʣʦʙʘʣʴʥʳʭ ʠ 75 ʥʘʮʠʦʥʘʣʴʥʳʭ [14, 15]. 

ʊʘʢ, ʦʜʠʥ ʠʟ ʠʥʜʠʢʘʪʦʨʦʚ ʮʝʣʠ ˉ12 çʆʙʝʩʧʝʯʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ 

ʤʦʜʝʣʝʡ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘè ʛʣʘʩʠʪ çʂ 2030 ʛʦʜʫ ʩʦʢʨʘʪʠʪʴ 

ʚʜʚʦʝ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʦʙʱʝʤʠʨʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʱʝʚʳʭ 

ʦʪʭʦʜʦʚ ʥʘ ʨʦʟʥʠʯʥʦʤ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʫʨʦʚʥʷʭ ʠ ʫʤʝʥʴʰʠʪʴ ʧʦʪʝʨʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʩʙʳʪʦʚʳʭ ʮʝʧʦʯʢʘʭè ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʠʱʝʚʳʭ ʦʪʭʦʜʦʚ ʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʧʦʚʳʰʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ [16, 17].  

ʅʝʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʠ ʦʪʭʦʜʦʚ 

ʤʷʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ [18]. 

ʅʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ ʚʦʧʨʦʩʘʤʠ ʧʠʱʝʚʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚ 

ʟʘʥʠʤʘʶʪʩʷ ʆʨʛʘʥʠʟʘʮʠʷ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ ʧʦ ʧʠʪʘʥʠʶ ʠ ʩʝʣʴʩʢʦʤʫ 

ʭʦʟʷʡʩʪʚʫ (ʌɸʆ), ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ) ʠ ʜʨʫʛʠʝ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʩ ʫʯʝʪʦʤ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʠʱʝʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 
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ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʥʦʨʤʘʪʠʚʳ ʜʣʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ɼʝʡʩʪʚʫʝʪ ʂʦʜʝʢʩ 

ɸʣʠʤʝʥʪʘʨʠʫʩ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ ʦ 

ʩʦʩʪʘʚʝ, ʩʚʦʡʩʪʚʘʭ ʠ ʢʘʯʝʩʪʚʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ [19, 20]. 

ʎʝʣʴʶ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚ ʩʬʝʨʝ ʧʠʱʝʚʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ. ɼʦʩʪʠʞʝʥʠʝ ʵʪʦʡ ʮʝʣʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʚʳʷʚʣʝʥʠʷ ʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʠʱʝʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ [21].  

ʉʦʮʠʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʤʷʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʧʨʝʩʣʝʜʫʝʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʮʝʣʠ. ɺʦ-ʧʝʨʚʳʭ, ʧʨʝʜʧʨʠʷʪʠʷ ʤʷʩʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠʥʩʪʠʪʫʪʳ ʜʦʣʞʥʳ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʟʘʧʨʦʩʳ. ɺʦ-ʚʪʦʨʳʭ, ʦʥʠ ʜʦʣʞʥʳ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤʠ ʠ ʧʦʣʝʟʥʳʤʠ ʜʣʷ 

ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʩ ʙʠʦʤʝʜʠʮʠʥʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ [22]. 

ʄʷʩʦ ï ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʆʥʦ ʥʝʦʙʭʦʜʠʤʦ 

ʯʝʣʦʚʝʢʫ ʢʘʢ ʤʘʪʝʨʠʘʣ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʢʘʥʝʡ ʦʨʛʘʥʠʟʤʘ, ʩʠʥʪʝʟʘ ʠ ʦʙʤʝʥʘ 

ʚʝʱʝʩʪʚ, ʢʘʢ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʝ ʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ, 

ʚʢʣʶʯʘʷ ʧʠʪʘʥʠʝ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʤʷʩʦ ʦʪʥʦʩʠʪʩʷ ʢ ʦʜʥʦʤʫ ʠʟ ʚʘʞʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʝʛʦ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʨʘʮʠʦʥʘ [23, 24].  

ʄʷʩʦ ʠ ʤʷʩʥʳʝ ʧʨʦʜʫʢʪʳ ʟʘʥʠʤʘʶʪ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ 

ʢʘʟʘʭʩʪʘʥʮʝʚ. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʇʨʠʢʘʟʫ ʄʠʥʠʩʪʨʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʪ 9 ʜʝʢʘʙʨʷ 2016 ʛʦʜʘ ˉ 503 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷè ʨʘʮʠʦʥʘʣʴʥʘʷ ʩʨʝʜʥʝʜʫʰʝʚʘʷ ʥʦʨʤʘ ʧʦʪʨʝʙʣʝʥʠʷ ʤʷʩʘ ʠ 

ʤʷʩʦʧʨʦʜʫʢʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 78,4 ʢʛ/ʛʦʜ, ʠʟ ʥʠʭ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʛʦʚʷʜʠʥʘ ï 

20 ʢʛ/ʛʦʜ, ʘ ʢʦʣʙʘʩʥʳʝ ʠʟʜʝʣʠʷ ʥʘ ʯʝʪʚʝʨʪʦʤ ʤʝʩʪʝ ï 11 ʢʛ/ʛʦʜ (ʪʘʙʣʠʮʘ 1) 

[25]:  

 

ʊʘʙʣʠʮʘ 1 ï ʄʷʩʦ ʠ ʤʷʩʦʧʨʦʜʫʢʪʳ 
 

ˉ ʧ/ʧ ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʦʨʤʘ ʧʦʪʨʝʙʣʝʥʠʷ ʢʛ/ʛʦʜ 

1.  ɻʦʚʷʜʠʥʘ 20 

2.  ʄʷʩʦ ʧʪʠʮʳ 16 

3.  ʂʦʥʠʥʘ 15,5 

4.  ʂʦʣʙʘʩʥʳʝ ʠʟʜʝʣʠʷ 11 

5.  ɹʘʨʘʥʠʥʘ 10 

6.  ʉʚʠʥʠʥʘ 5,5 

7.  ʉʫʙʧʨʦʜʫʢʪʳ 1,2 

ɺʩʝʛʦ 78,4 

 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʣʠʯʠʝʤ ʚ ʧʠʱʝ 

ʚʨʝʜʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʙʦʚ ʠ ʪʦʢʩʠʥʦʚ [26, 27, c. 

13-14, 28, 29]. 

ʆʙʱʝʧʨʠʟʥʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʦʧʘʩʥʦʩʪʷʤʠ, 

ʩʚʷʟʘʥʥʳʤʠ ʩ ʧʠʱʝʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʠʟ ʩʚʝʞʝʛʦ ʤʷʩʘ, ʷʚʣʷʶʪʩʷ ʙʘʢʪʝʨʠʠ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʯʝʣʦʚʝʢʘ (ʧʘʪʦʛʝʥʥʳʝ ʙʘʢʪʝʨʠʠ), 
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ʪʘʢʠʝ ʢʘʢ ʩʘʣʴʤʦʥʝʣʣʘ, ʢʘʤʧʠʣʦʙʘʢʪʝʨ ʠ ʧʘʪʦʛʝʥʥʘʷ ʢʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ, 

ʪʘʢʘʷ ʢʘʢ Escherichia coli O157:H7. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ, ʦʩʦʙʝʥʥʦ ʢʠʰʝʯʥʘʷ 

ʧʘʣʦʯʢʘ O157:H7, ʪʨʝʙʫʶʪ ʣʠʰʴ ʥʝʩʢʦʣʴʢʠʭ ʙʘʢʪʝʨʠʡ, ʯʪʦʙʳ ʚʳʟʚʘʪʴ 

ʧʠʱʝʚʦʝ ʦʪʨʘʚʣʝʥʠʝ ʫ ʣʶʜʝʡ. ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʪʨʝʙʦʚʘʥʠʷ ʝʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ 

ʧʦʪʨʝʙʠʪʝʣʷ [30, 31]. 

ʉʦʛʣʘʩʥʦ ʩʚʝʜʝʥʠʷʤ ɹʶʨʦ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ɸʛʝʥʪʩʪʚʘ ʧʦ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʨʝʬʦʨʤʘʤ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

ʧʦʪʨʝʙʣʝʥʠʝ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʩʪʨʘʥʝ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 7 % ʟʘ 2020 ʛʦʜ. ɿʘ 

ʪʨʝʪʠʡ ʢʚʘʨʪʘʣ 2020 ʛʦʜʘ ʫʧʦʪʨʝʙʣʝʥʠʝ ʤʷʩʘ ʠ ʤʷʩʦʧʨʦʜʫʢʪʦʚ ʚʳʨʦʩʣʦ ʚ 

ʩʨʝʜʥʝʤ ʙʦʣʝʝ ʯʝʤ ʥʘ 20 ʢʛ (ʨʠʩʫʥʦʢ 1) [32]: 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʇʦʪʨʝʙʣʝʥʠʝ ʤʷʩʘ ʠ ʤʷʩʦʧʨʦʜʫʢʪʦʚ ʚ ʈʂ 

ʟʘ 2019-2020 ʛʛ. 

 

ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʚʢʣʶʯʘʶʪ ʢʦʥʪʨʦʣʴ ʟʘ ʯʝʪʳʨʴʤʷ ʛʨʫʧʧʘʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ: ʩʘʥʠʪʘʨʥʦ-

ʧʦʢʘʟʘʪʝʣʴʥʳʝ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʤʝʟʦʬʠʣʴʥʳʭ ʘʵʨʦʙʥʳʭ ʠ 

ʬʘʢʫʣʴʪʘʪʠʚʥʦ-ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʂʄɸʌɸʥʄ) ʠ ʙʘʢʪʝʨʠʡ 

ʛʨʫʧʧʳ ʢʠʰʝʯʥʳʭ ʧʘʣʦʯʝʢ ï ɹɻʂʇ (ʢʦʣʠʬʦʨʤʳ); ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ (ɽ.coli, S. aureus, ʙʘʢʪʝʨʠʠ ʨʦʜʘ Proteus, ɺ. cereus ʠ 

ʩʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶʱʠʝ ʢʣʦʩʪʨʠʜʠʠ); ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ Salmonella, Listeria monocytogenes; ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʧʦʨʯʠ [27, ʩ. 30-

33]. 

ʉ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʜʝʡʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʘʥʘʣʠʟʘ ʨʠʩʢʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʴʥʳʭ 

ʪʦʯʝʢ (HACCP) [33, 34]. 

ʆʙʦʩʥʦʚʘʥʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʨʘʮʠʦʥʝ ʤʷʩʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʠ ʩʧʨʦʩ ʥʘʩʝʣʝʥʠʷ ʥʘ ʵʪʫ ʢʘʪʝʛʦʨʠʶ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ 

ʙʝʟʦʪʭʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ. 

19,5 

19,1 

19,9 

21,0 

20,3 

21,3 

I ʢʚʘʨʪʘʣ, ʢʛ II ʢʚʘʨʪʘʣ, ʢʛ III ʢʚʘʨʪʘʣ, ʢʛ 

2019 ʛ. 

2020 ʛ. 
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1.2 ɿʘʢʦʥʦʜʘʪʝʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʩʠʩʪʝʤʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ 

 

ʇʠʱʝʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʚʦ ʚʩʝʭ ʧʨʦʮʝʩʩʘʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʥʝʜʦʧʫʩʪʠʤʦʛʦ ʨʠʩʢʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ 

ʧʨʠʯʠʥʝʥʠʝʤ ʚʨʝʜʘ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ ʠ ʥʘʨʫʰʝʥʠʝʤ ʟʘʢʦʥʥʳʭ 

ʠʥʪʝʨʝʩʦʚ ʧʦʪʨʝʙʠʪʝʣʝʡ [35]. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʨʫʢʦʚʦʜʩʪʚʦʤ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʘʭ ʢʦʥʪʨʦʣʷ ʠ ʥʘʜʟʦʨʘ ʟʘ ʧʨʦʜʫʢʮʠʝʡ ʠ ʩʦʙʣʶʜʝʥʠʝʤ 

ʪʨʝʙʦʚʘʥʠʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʤʠ ʨʝʛʣʘʤʝʥʪʘʤʠ ʷʚʣʷʝʪʩʷ 

ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʂʦʤʠʪʝʪ ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥè [36]. 

ʇʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʪʥʦʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʜʝʢʩʦʤ 

ʈʂ çʆ ʟʜʦʨʦʚʴʝ ʥʘʨʦʜʘ ʠ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷè, ʟʘʢʦʥʦʤ ʈʂ çʆ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠè ʠ ʜʨʫʛʠʤʠ ʟʘʢʦʥʘʤʠ (çʆ ʪʝʭʥʠʯʝʩʢʦʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʠè, çʆ ʚʝʪʝʨʠʥʘʨʠʠè, çʆ ʟʘʱʠʪʝ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡè), 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʨʝʛʣʘʤʝʥʪʘʤʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʪʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ ʚ ʨʘʤʢʘʭ 

ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ [37]. 

ɿʘʢʦʥ çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠè ʜʝʡʩʪʚʫʝʪ ʩ 21 ʠʶʣʷ 2007 

ʛʦʜʘ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʧʨʘʚʦʚʳʝ ʦʩʥʦʚʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʮʝʣʴʶ ʟʘɦʠʪʳ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʝʤʠ ʧʨʠʥʮʠʧʦʚ: 

1) ʧʨʠʦʨʠʪʝʪʥʦʩʪʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ; 

2) ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʜʦʨʦʚʴʝ 

ʯʝʣʦʚʝʢʘ; 

3) ʧʨʦʟʨʘʯʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʛʦʩʫʜʘʨʩʪʚʦʤ; 

4) ʦʙʱʝʜʦʩʪʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ; 

5) ʥʘʫʯʥʦ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʳʝ ʦʮʝʥʢʠ ʨʠʩʢʦʚ; 

6) ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʴ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚʦ ʚʩʝʭ ʧʨʦʮʝʩʩʘʭ ʮʠʢʣʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʝʘʣʠʟʘʮʠʠ; 

7) ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʩʫʙʲʝʢʪʦʚ ʟʘ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ 

ʧʨʦʜʫʢʮʠʠ ʚʦ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ [38]. 

ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ çʆ ʟʘʱʠʪʝ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡè ʚʧʝʨʚʳʝ 

ʚʚʝʜʝʥ ʚ ʜʝʡʩʪʚʠʝ ʩ 4 ʤʘʷ 2010 ʛʦʜʘ. ɿʘʢʦʥ ʦʧʨʝʜʝʣʷʝʪ ʧʨʘʚʦʚʳʝ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ ʦʩʥʦʚʳ ʟʘʱʠʪʳ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʤʝʨʳ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʪʨʝʙʠʪʝʣʝʡ ʙʝʟʦʧʘʩʥʳʤʠ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʪʦʚʘʨʘʤʠ [39]. 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ ʷʚʣʷʝʪʩʷ ʩʪʨʘʥʦʡ-ʫʯʘʩʪʥʠʢʦʤ ʊʘʤʦʞʝʥʥʦʛʦ 

ʩʦʶʟʘ ʩ 1 ʠʶʣʷ 2010 ʛ. 

ʊʘʤʦʞʝʥʥʳʡ ʩʦʶʟ ï ʩʦʛʣʘʰʝʥʠʝ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ɽʚʨʘʟʠʡʩʢʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ, ʟʘʢʣʶʯʝʥʥʦʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ 



14 

ʪʦʨʛʦʚʣʠ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ-ʫʯʘʩʪʥʠʢʘʤʠ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʶʟʘ [40].  

ʅʘ ʪʘʤʦʞʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ ʜʝʡʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷ 

ʊʝʭʥʠʯʝʩʢʠʭ ʈʝʛʣʘʤʝʥʪʦʚ ʊʉ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʊʈ ʊʉ 021/2011 çʆ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠè ʫʩʪʘʥʘʚʣʠʚʘʶʱʝʤ ʪʨʝʙʦʚʘʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʢ ʦʙʲʝʢʪʘʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ [41]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʦʮʝʩʩʘʤ ʝʝ ʨʘʟʨʘʙʦʪʢʠ, 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʦʨʦʪʘ, ʫʪʠʣʠʟʘʮʠʠ ʠ ʫʥʠʯʪʦʞʝʥʠʷ. 

ʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ï ʵʪʦ ʩʠʩʪʝʤʘ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʫʧʨʘʚʣʝʥʠʶ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [42].  

HACCP ï ʧʨʠʥʮʠʧʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ. ʉ ʧʦʤʦʱʴʶ 

ʩʠʩʪʝʤʳ HACCP ʧʨʝʜʧʨʠʷʪʠʷ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪ ʠ ʦʮʝʥʠʚʘʶʪ ʨʠʩʢʠ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʳʧʫʩʢʘʝʤʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ HACCP ʧʨʠʟʥʘʥʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʦʡ [43, 44].  

ʉʫʱʝʩʪʚʫʝʪ ʩʝʤʴ ʧʨʠʥʮʠʧʦʚ, ʢʦʪʦʨʳʝ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʩʠʩʪʝʤʳ ʅɸʉʉʈ 

ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤʳ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ-ʠʟʛʦʪʦʚʠʪʝʣʷ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ: 

1. ɺʳʷʚʣʝʥʠʝ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ ʤʝʨ. 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ. 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʧʨʝʜʝʣʦʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ 

ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ. 

4. ʉʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʢʨʠʪʠʯʝʩʢʠʭ 

ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ. 

5. ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

6. ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʚʝʜʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʟʘʧʠʩʝʡ, ʢʘʩʘʶʱʠʭʩʷ ʩʠʩʪʝʤʳ ʅɸʉʉʈ. 

7. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʮʝʜʫʨ ʧʨʦʚʝʨʦʢ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʅɸʉʉʈ 

[45].  

ʎʝʣʴ ʩʠʩʪʝʤʳ HACCP ʚ ʚʳʷʚʣʝʥʠʠ ʠ ʩʠʩʪʝʤʥʦʤ ʢʦʥʪʨʦʣʝ ʢʨʠʪʠʯʝʩʢʠʭ 

ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ (ʂʂʊ). ʂʂʊ ɻʪʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʵʪʘʧʳ ʧʦʚʳʰʝʥʥʳʭ 

ʨʠʩʢʦʚ, ʵʪʘʧʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘ ʢʦʪʦʨʳʭ ʥʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʦʜʫʢʪʘ [46]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 33182-2014 çʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʤʷʩʥʘʷ. 

ʇʦʨʷʜʦʢ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ HACCP ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʤʷʩʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè ʧʨʠ ʘʥʘʣʠʟʝ ʦʧʘʩʥʦʩʪʝʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ, 

ʢʦʪʦʨʦʝ ʦʢʘʟʳʚʘʶʪ ʧʠʱʝʚʳʝ ʠʥʛʨʝʜʠʝʥʪʳ, ʫʧʘʢʦʚʢʘ, ʩʦʪʨʫʜʥʠʢʠ, 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʫʩʣʦʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ, 

ʚʝʨʦʷʪʥʦʝ ʢʦʥʝʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʜʫʢʪʘ, ʧʦʪʨʝʙʠʪʝʣʠ, ʘ ʪʘʢʞʝ 
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ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ 

[48-50]  

ʊʨʝʙʦʚʘʥʠʝ ʦ ʚʥʝʜʨʝʥʠʠ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʧʨʦʮʝʜʫʨ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʧʨʠʥʮʠʧʘʭ HACCP, ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʦʡ 

ʧʨʦʜʫʢʮʠʠ ʙʳʣʦ ʚʥʝʩʝʥʦ ʚ 2013 ʛʦʜʫ ʚ ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʊʘʤʦʞʝʥʥʦʛʦ 

ʩʦʶʟʘ ʊʈ ʊʉ 021/2011 çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠè ʦʪ 9.11.2011 ʛ. 

ʜʣʷ ʚʩʝʭ ʠʟʛʦʪʦʚʠʪʝʣʝʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʤʦʞʝʥʥʦʛʦ 

ʩʦʶʟʘ, ʧʦʵʪʦʤʫ ʢʘʟʘʭʩʪʘʥʩʢʠʝ ʪʦʚʘʨʳ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʦʨʤʘʤ HACCP 

ʥʝ ʩʤʦʛʫʪ ʚʳʡʪʠ ʥʘ ʨʳʥʢʠ ʩʪʨʘʥ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ ʠ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ 

[41, ʩ. 20]. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʎʝʥʪʨʘ ʜʝʣʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ 2016 ʛ. 

ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʳ ʧʦ ʩʪʘʥʜʘʨʪʘʤ, ʧʦʩʪʨʦʝʥʥʳʤ ʧʦ ʧʨʠʥʮʠʧʘʤ HACCP 5 % 

ʧʠʱʝʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʈʂ [51].  

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʷ 

ʚʦʟʤʦʞʥʳʭ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠʭ ʧʦʷʚʣʝʥʠʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʘʞʥʳʤ ʤʝʪʦʜʦʤ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ 

ʚʠʜʦʚ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ (Failure modes and 

effects analysis ï FMEA) [52-53]. 

ʄʝʪʦʜʦʣʦʛʠʷ FMEA ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʨʠʩʢʠ ʠ ʚʦʟʤʦʞʥʳʡ ʫʱʝʨʙ, 

ʚʳʟʚʘʥʥʳʡ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷʤʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʩʘʤʦʡ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʩʦʟʜʘʥʠʷ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ [54-57]. 

ʄʝʪʦʜ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʵʪʘʧʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʘ. 

FMEA ï ʵʪʦ ʥʘʙʦʨ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʩ 

ʮʝʣʴʶ: 

- ʚʳʷʚʣʝʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʚ 

ʧʨʦʜʫʢʪʘʭ ʠ ʧʨʦʮʝʩʩʘʭ, ʘ ʪʘʢʞʝ ʧʦʩʣʝʜʩʪʚʠʷ ʵʪʠʭ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ; 

- ʩʦʩʪʘʚʣʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʝʨʝʯʥʷ ʚʠʜʦʚ ʠ ʧʨʠʯʠʥ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʠ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʭ 

ʜʝʡʩʪʚʠʡ; 

- ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʠ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʭ ʜʝʡʩʪʚʠʡ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʩʪʨʘʥʠʪʴ ʠʣʠ ʫʤʝʥʴʰʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ; 

- ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ [58-60]. 

ʇʦ ʜʘʥʥʳʤ ʂʦʤʠʪʝʪʘ ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ 01 ʷʥʚʘʨʷ 2020 ʛʦʜʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩʦʩʪʘʚʠʣʦ 2564 

ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘ 881 ʧʨʝʜʧʨʠʷʪʠʝ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʘʥʘʣʦʛʠʯʥʦʤ ʧʝʨʠʦʜʝ 2015 

ʛʦʜʘ [61] 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʂʦʤʠʪʝʪʘ ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʙʲʝʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʟʘ 2019 ʛʦʜ ʩʦʩʪʘʚʠʣ 1 629,3 ʤʣʨʜ ʪʝʥʛʝ, 

ʧʨʦʪʠʚ 1 074,8 ʤʣʨʜ ʪʝʥʛʝ ʚ 2015 ʛʦʜʫ, ʫʚʝʣʠʯʠʚʰʠʩʴ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ 

ʥʘ 554,5 ʤʣʥ ʪʝʥʛʝ ʠʣʠ ʥʘ 51,6 % (ʨʠʩʫʥʦʢ 2) [62]: 
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ʈʠʩʫʥʦʢ 2 ï ʆʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚ ʈʂ, ʚ ʤʣʨʜ ʪʝʥʛʝ 

 

ʊʘʢʞʝ, ʦʪʤʝʯʝʥ ʧʨʠʨʦʩʪ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚ 

ʠʶʣʝ 2021 ʛʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʰʣʳʤ ʧʝʨʠʦʜʦʤ ʠʶʣʷ 2020 ʛʦʜʘ ʥʘ 4 % 

[63]. 

ɼʦʣʷ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚ ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 

8 %, ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʦʙʣʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ 4 ʤʝʩʪʝ ʧʦ ʨʝʩʧʫʙʣʠʢʝ 

(ʨʠʩʫʥʦʢ 3). 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ɼʦʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʧʦ ʨʝʛʠʦʥʘʤ ʈʂ 

ʚ 2019 ʛʦʜʫ, ʚ % 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩ ʨʦʩʪʦʤ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ, ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ.  
 

1074,8 

1448,4 1478,4 1556,4 1629,3 

2015 ʛ. 2016 ʛ. 2017 ʛ. 2018 ʛ. 2019 ʛ. 

ɸʢʤʦʣʠʥʩʢʘʷ 

6% 

ɸʣʤʘʪʠʥʩʢʘʷ 

14% 

ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 

7% 

ʂʦʩʪʘʥʘʡʩʢʘʷ 

12% 

ʉʝʚʝʨʦ-

ʂʘʟʘʭʩʪʘʥʩʢʘʷ 

7% 

ɺʦʩʪʦʯʥʦ-

ʂʘʟʘʭʩʪʘʥʩʢʘʷ 

8% 

ʛ.ɸʣʤʘʪʳ 

14% 

ʇʨʦʯʠʝ ʦʙʣʘʩʪʠ 

ʠ ʛʦʨʦʜʘ 

32% 
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1.3 ʂʦʩʪʥʦʝ ʩʳʨʴʝ ʢʘʢ ʢʦʤʧʦʥʝʥʪ ʤʷʩʥrʭ ʧʨʦʜʫʢʪʦʚ 

 

ʆʜʥʠʤ ʠʟ ʘʩʧʝʢʪʦʚ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ, ʷʚʣʷʝʪʩʷ ʙʝʣʢʦʚʦ-ʚʠʪʘʤʠʥʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʧʦʵʪʦʤʫ, 

ʢʦʤʧʣʝʢʩʥʦ ʠʩʧʦʣʴʟʫʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʩʳʨʴʝ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʦʪʚʝʯʘʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ [64]. 

ɺ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʠʱʝʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʠʟ ʢʦʩʪʥʦʛʦ ʩʳʨʴʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʢʘʯʝʩʪʚʦʤ. ʂʘʯʝʩʪʚʦ ʣʶʙʦʛʦ 

ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʚʦʡʩʪʚ: ʩʧʦʩʦʙʥʦʩʪʴ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʚ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʠʱʝʚʳʭ 

ʚʝʱʝʩʪʚ; ʙʝʟʦʧʘʩʥʦʩʪʴ ʟʜʦʨʦʚʴʷ; ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʘʟʥʳʤ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ 

ʥʘʩʝʣʝʥʠʷ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʟʜʦʨʦʚʴʷ [65]. 

ʋʪʠʣʠʟʘʮʠʷ ʢʦʩʪʝʡ ï ʦʜʥʘ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʷʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʦʪʚʝʪʩʪʚʝʥʥʦʝ 

ʧʦʪʨʝʙʣʝʥʠʝ ʠ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʠʱʝʚʳʭ ʦʪʭʦʜʦʚ ʚ ʤʷʩʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʂʦʩʪʠ, ʧʦʣʫʯʘʝʤʳʝ ʧʦʩʣʝ ʦʙʚʘʣʢʠ ʪʫʰ, ʩʦʨʪʠʨʫʶʪ ʥʘ ʪʨʫʙʯʘʪʳʝ ʠ 

ʨʷʜʦʚʳʝ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪ ʨʘʟʜʝʣʴʥʦ. ʇʦʩʪʫʧʠʚʰʠʝ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʢʦʩʪʠ 

ʤʦʶʪ. ʋ ʪʨʫʙʯʘʪʳʭ ʢʦʩʪʝʡ ʦʪʧʠʣʠʚʘʶʪ ʢʫʣʘʢʠ ʜʣʷ ʩʚʦʙʦʜʥʦʛʦ ʚʳʭʦʜʘ 

ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ, ʨʷʜʦʚʳʝ ï ʠʟʤʝʣʴʯʘʶʪ ʥʘ ʙʘʨʘʙʘʥʥʳʭ ʠʣʠ ʤʦʣʦʪʦʚʳʭ 

ʜʨʦʙʠʣʢʘʭ ʥʘ ʢʫʩʢʠ ʨʘʟʤʝʨʦʤ 20-25 ʤʤ [66]. 

ʉʦʛʣʘʩʥʦ ɻʆʉʊ 33102-2014 çʇʨʦʜʫʢʮʠʷ ʤʷʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷè ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʢʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʧʠʱʝʚʳʭ ʮʝʣʷʭ; ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʝʣʘʪʠʥʘ, ʢʣʝʷ, ʢʦʨʤʦʚʦʡ ʤʫʢʠ; ʢʦʨʤʣʝʥʠʷ 

ʧʫʰʥʳʭ ʟʚʝʨʝʡ ʠ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ [67]. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʧʠʱʝʚʳʭ ʮʝʣʝʡ 

ʦʙʦʩʥʦʚʘʥʘ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ ʩ ʫʯʝʪʦʤ ʙʝʟʦʪʭʦʜʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [68]. 

ʂʦʩʪʥʘʷ ʪʢʘʥʴ ʚʢʣʶʯʘʝʪ ʤʠʥʝʨʘʣʴʥʫʶ ʠ ʦʨʛʘʥʠʯʝʩʢʫʶ ʩʦʩʪʘʚʥʳʝ 

ʯʘʩʪʠ. ʉʦʜʝʨʞʘʥʠʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1/4 ʦʙʲʝʤʘ 

ʢʦʩʪʠ, ʦʩʪʘʣʴʥʫʶ ʯʘʩʪʴ ʟʘʥʠʤʘʝʪ ʦʨʛʘʥʠʯʝʩʢʠʡ ʤʘʪʨʠʢʩ. ʆʨʛʘʥʠʯʝʩʢʠʡ 

ʤʘʪʨʠʢʩ ʩʦʩʪʦʠʪ ʠʟ 90-95 % ʠʟ ʢʦʣʣʘʛʝʥʘ ʠ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʦʪʝʦʛʣʠʢʘʥʦʚ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʩʪʝʡ ʨʘʟʣʠʯʘʝʪʩʷ ʦʪ ʚʦʟʨʘʩʪʘ, ʧʦʨʦʜʳ 

ʂʈʉ, ʚʠʜʘ ʢʦʩʪʠ (ʪʘʙʣʠʮʘ 2) [69, 70].  
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ʊʘʙʣʠʮʘ 2 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʩʪʝʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 
 

ʂʦʩʪʠ 
ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, % 

ɹʝʣʢʠ ɾʠʨ ɺʣʘʛʘ ɿʦʣʘ 

ʇʣʝʯʝʚʘʷ 16,7 27,7 18,0 37,6 

ʇʨʝʜʧʣʝʯʝʚʘʷ 19,7 16,3 26,0 38,0 

ɹʝʜʨʝʥʥʘʷ 15,6 29,5 20,5 34,4 

ɹʝʨʮʦʚʘʷ 19,0 19,5 26,0 35,5 

ʇʦʟʚʦʥʢʠ 

ʐʝʡʥʳʝ 20,2 12,5 42,1 25,2 

ɻʨʫʜʥʳʝ 18,2 21,7 37,3 22,8 

ʇʦʷʩʥʠʯʥʳʝ 19,5 19,5 33,1 27,9 

ʂʨʝʩʪʮʦʚʳʝ 16,8 32,2 31,2 19,8 

ʃʦʧʘʪʢʘ 20,6 13,9 21,8 43,7 

ʈʝʙʨʦ 21,1  10,2 24,8 43,9 

ɻʨʫʜʥʘʷ 18,4 15,8 48,8  17,0 

ʊʘʟʦʚʘʷ 18,6 23,8 24,8 32,8 

ʅʠʞʥʷʷ ʯʝʣʶʩʪʴ 19,8 9,4 21,5 49,3 

ʂʦʩʪʠ ʛʦʣʦʚʳ 20,3 8,9 41,7 29,1 

 

ʅʘ ʨʝʙʨʝ ʨʘʟʣʠʯʘʶʪ ʧʦʟʚʦʥʦʯʥʳʡ ʢʦʥʝʮ, ʦʙʨʘʱʝʥʥʳʡ ʢ ʧʦʟʚʦʥʢʫ, ʠ 

ʛʨʫʜʠʥʥʳʡ ʢʦʥʝʮ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʚ ʩʪʦʨʦʥʫ ʛʨʫʜʠʥʳ. ʅʘ ʧʦʟʚʦʥʦʯʥʦʤ ʢʦʥʮʝ 

ʥʘʭʦʜʠʪʩʷ ʛʦʣʦʚʢʘ ʨʝʙʨʘ ʩ ʜʚʫʤʷ ʩʫʩʪʘʚʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ 

ʩ ʪʝʣʘʤʠ ʜʚʫʭ ʧʦʟʚʦʥʢʦʚ. ʈʷʜʦʤ ʩ ʛʦʣʦʚʢʦʡ ʥʘʭʦʜʠʪʩʷ ʙʫʛʦʨʦʢ ʨʝʙʨʘ ʩ 

ʩʫʩʪʘʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʄʝʞʜʫ ʛʦʣʦʚʢʦʡ ʠ ʙʫʛʦʨʢʦʤ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʰʝʡʢʘ 

ʨʝʙʨʘ. ʇʦʟʘʜʠ ʙʫʛʦʨʢʘ ʥʘʭʦʜʠʪʩʷ ʫʛʦʣ ʨʝʙʨʘ (ʜʣʷ ʧʨʠʢʨʝʧʣʝʥʠʷ ʤʳʰʮ). 

ɼʘʣʝʝ ʠʜʝʪ ʪʝʣʦ ʨʝʙʨʘ. ɻʨʫʜʠʥʥʳʡ ʢʦʥʝʮ ʨʝʙʨʘ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʨʝʙʝʨʥʳʤ 

ʭʨʷʱʦʤ, ʢʦʪʦʨʳʡ ʩʦʝʜʠʥʷʝʪʩʷ ʩʫʩʪʘʚʦʤ ʩ ʛʨʫʜʠʥʦʡ (ʨʠʩʫʥʦʢ 4) [71]. 

 

 
ʈʠʩʫʥʦʢ 4 ï ʈʝʙʨʦ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

 

I ï ʨʝʙʝʨʥʘʷ ʢʦʩʪʴ, II ï ʨʝʙʝʨʥʳʡ ʭʨʷʱ, 1 ï ʛʦʣʦʚʢʘ, 2 ï ʰʝʡʢʘ, 3 ï ʙʫʛʦʨʦʢ,  

4 ï ʤʳʰʝʯʥʳʡ ʞʝʣʦʙ, 5 ï ʫʛʦʣ ʨʝʙʨʘ, 6 ï ʪʝʣʦ ʨʝʙʨʘ 
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ʂʦʩʪʠ ʫʙʦʡʥʳʭ ʞʠʚʦʪʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʠʱʝʚʳʭ 

ʞʠʨʦʚ, ʙʫʣʴʦʥʦʚ ʠ ʪ. ʜ. ʈʝʙʝʨʥʳʝ ʢʦʩʪʠ ʠ ʢʦʩʪʠ ʟʘʜʥʠʭ ʥʦʛ ʩʦʩʪʘʚʣʷʶʪ 

ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʢ ʦʙʱʝʤʫ ʚʝʩʫ ʚʩʝʛʦ ʢʦʩʪʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

(ʪʘʙʣʠʮʘ 3) [72-74]. 

 

ʊʘʙʣʠʮʘ 3 ï ɺʝʩ ʦʪʜʝʣʴʥʳʭ ʢʦʩʪʝʡ ʢ ʦʙʱʝʤʫ ʚʝʩʫ ʚʩʝʛʦ ʢʦʩʪʷʢʘ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 
 

ˉ ʧ/ʧ ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʦʩʪʠ ɺʝʩ, % 

1  ɻʨʫʜʥʘʷ ʢʦʩʪʴ 6,5 

2  ʐʝʡʥʳʝ ʧʦʟʚʦʥʢʠ 8 

3  ʉʧʠʥʥʳʝ ʧʦʟʚʦʥʢʠ 10 

4  ʈʝʙʨʘ 18 

5  ʂʦʩʪʠ ʟʘʜʥʠʭ ʥʦʛ 19 

 

ɺ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʤʦʞʥʦ ʨʘʟʣʠʯʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʘ: ʦʩʥʦʚʥʦʝ 

ʚʝʱʝʩʪʚʦ, ʦʩʩʝʠʥʦʚʳʝ ʚʦʣʦʢʥʘ ʠ ʢʦʩʪʥʳʝ ʢʣʝʪʢʠ [75, 76]. 

ʈʘʙʦʪʘʤʠ ɹʦʣʴʰʘʢʦʚʘ ɸ.ʉ., ɾʘʨʠʥʦʚʘ ɸ.ʀ., ʈʦʛʦʚʘ ʀ.ɸ., ʊʫʣʝʫʦʚʘ 

ɽ.ʊ., ʌʘʡʚʠʰʝʚʩʢʦʛʦ ʄ.ɸ., ʏʦʤʘʥʦʚʘ ʋ.ʉ., ʋʟʘʢʦʚʘ ʗ.ʄ., ʂʘʢʠʤʦʚʘ ɸ.ʂ., 

ɸʤʠʨʭʘʥʦʚʘ ʂ.ɾ., ɽʩʠʤʙʝʢʦʚʘ ɾ.ʉ., ʉʫʡʯʠʥʦʚʘ ɸ.ʂ. ʠ ʜʨ. ʙʳʣʘ ʧʦʢʘʟʘʥʘ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʙʧʨʦʜʫʢʪʦʚ ʠ ʤʘʣʦʮʝʥʥʦʛʦ ʚʪʦʨʠʯʥʦʛʦ 

ʩʳʨʴʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʇʝʨʝʨʘʙʦʪʢʘ ʢʦʩʪʝʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʧʘʩʥʦʩʪʷʤʠ ʬʠʟʠʯʝʩʢʠʭ, 

ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʚʠʥʝʮ (ʈb) ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʢʦʩʪʥʦʡ ʠ 

ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ, ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʟʘʤʝʱʘʪʴ 

ʢʘʣʴʮʠʡ ʚ ʢʦʩʪʷʭ, ʦʩʪʘʚʘʷʩʴ ʧʦʩʪʦʷʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʦʪʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʤʘ 

[77].  

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʫʨʦʚʝʥʴ ʩʚʠʥʮʘ ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʩʷ ʚ ʩʚʷʟʠ ʩ ʫʩʠʣʠʷʤʠ ʧʦ ʦʙʥʘʨʫʞʝʥʠʶ ʠʩʪʦʯʥʠʢʦʚ ʠ 

ʩʥʠʞʝʥʠʶ ʵʤʠʩʩʠʡ Pb ʠ ʧʦʚʳʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. Pb 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʧʦʚʳʰʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ Pb ʯʝʨʝʟ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ 

ʷʚʣʷʝʪʩʷ ʢʦʥʪʘʤʠʥʘʮʠʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʥʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ɸʙʩʦʨʙʮʠʷ ʧʦʛʣʦʱʝʥʥʦʛʦ Pb ʤʦʞʝʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʩʝʨʴʝʟʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. ʋ 

ʚʟʨʦʩʣʳʭ ʦʥ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʧʦʚʳʰʝʥʥʦʝ ʢʨʦʚʷʥʦʝ ʜʘʚʣʝʥʠʝ ʠ 

ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʣʠʢʠ ʟʘʧʦʨ, ʘʥʝʤʠʶ. ʋ ʜʝʪʝʡ ï ʚʣʠʷʝʪ ʥʘ 

ʨʘʟʚʠʪʠʝ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʚ ʟʘʨʦʜʳʰʝʚʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʩʥʠʞʝʥʠʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʙʫʯʝʥʠʶ. 

ʉʠʩʪʝʤʘ Codex Alimentarius ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ɽʉ (ɽʉ 2008) 

ʫʩʪʘʥʦʚʠʣʠ ʦʜʠʥʘʢʦʚʳʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʫʨʦʚʥʠ ʦʩʪʘʪʢʦʚ ʧʦ ʩʚʠʥʮʫ ʚ ʤʷʩʝ 

ʂʈʉ, ʦʚʝʮ, ʩʚʠʥʝʡ ʠ ʧʪʠʮʳ (0,1 ʤʛ/ʢʛ), ʘ ʜʣʷ ʧʠʱʝʚʳʭ ʩʫʙʧʨʦʜʫʢʪʦʚ ʵʪʠʭ 

ʞʠʚʦʪʥʳʭ (0,5 ʤʛ/ʢʛ) [78]. 
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ʀʟʚʝʩʪʥʳ ʩʣʫʯʘʠ ʛʫʙʯʘʪʦʡ ʵʥʮʝʬʘʣʦʧʘʪʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

(ɻʕʇ ʂʈʉ), ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ, ʙʝʰʝʥʩʪʚʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʨʠʤʝʨʥʦ 

ʚ 1985 ʛʦʜʫ; ʧʠʢ ʵʧʠʜʝʤʠʠ ʧʨʠʰʝʣʩʷ ʥʘ 1993 ʛʦʜ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʠʡ ʩʧʘʜ. 

ɻʫʙʯʘʪʘʷ ʵʥʮʝʬʘʣʦʧʘʪʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ɻʕʇ ʂʈʉ) ʷʚʣʷʝʪʩʷ 

ʯʣʝʥʦʤ ʦʪʜʝʣʴʥʦʡ ʠ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʛʨʫʧʧʳ ʩʤʝʨʪʝʣʴʥʳʭ ʪʨʘʥʩʤʠʩʩʠʚʥʳʭ 

ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʵʥʮʝʬʘʣʦʧʘʪʠʡ (ʊɼʕ) ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ. ɸʛʝʥʪʳ ʊɼʕ 

ʩʧʦʩʦʙʥʳ ʚʳʜʝʨʞʠʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʱʠ 

ʧʫʪʝʤ ʢʠʧʷʯʝʥʠʷ, ʦʙʞʘʨʢʠ ʚ ʜʫʭʦʚʢʝ, ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʠʣʠ 

ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʧʝʯʠ [79, 80].  

ɻʕʇ ʂʈʉ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʘʩʥʦʩʪʴ ʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʚʳʟʳʚʘʷ ʦʜʥʫ ʠʟ 

ʬʦʨʤ ʙʦʣʝʟʥʠ ʂʨʝʡʮʬʝʣʴʜʘ-ʗʢʦʙʘ ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠ  ʁʥʝʦʙʨʘʪʠʤʳʭ ʧʦʨʘʞʝʥʠʡ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʣʝʪʘʣʴʥʦʤʫ ʠʩʭʦʜʫ ʟʘʙʦʣʝʚʰʝʛʦ ʯʝʣʦʚʝʢʘ [81-83].  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚ ʧʝʨʠʦʜ ʩ 2015 ʧʦ 2019 ʛʛ. 

ʙʝʰʝʥʩʪʚʦ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʦʙʣʘʩʪʝʡ. ʇʠʢ ʙʝʰʝʥʩʪʚʘ ʙʳʣ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2015 ʛʦʜʫ 45 ʦʯʘʛʦʚ 

(32%), ʘ ʩʘʤʘʷ ʥʠʟʢʘʷ ï ɸʢʤʦʣʠʥʩʢʦʡ (2017 ʛ., 2019 ʛ.) [84]. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʩʧʳʰʝʢ ʙʝʰʝʥʩʪʚʘ ʥʘʙʣʶʜʘʶʪʩʷ ʚ 2015 

ʛʦʜʫ, ʧʨʠ ʵʪʦʤ ʠʜʝʪ ʨʝʟʢʦʝ ʧʦʥʠʞʝʥʠʝ ʨʝʛʠʩʪʨʘʮʠʠ ʚʩʧʳʰʝʢ ʚ 2,5 ʨʘʟʘ ʚ 2016 

ʛʦʜʫ, ʚ 2017-2018 ʛʛ. ʩʠʪʫʘʮʠʷ ʧʦ ʙʝʰʝʥʩʪʚʫ ʩʪʘʙʠʣʴʥʘ ï ʧʦʢʘʟʘʪʝʣʠ ʥʝ 

ʩʠʣʴʥʦ ʢʦʣʝʙʣʶʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2016 ʛʦʜʦʤ, ʚ 2019 ʛʦʜʫ, ʥʘʙʣʶʜʘʷ 

ʦʙʱʫʶ ʩʠʪʫʘʮʠʶ ʧʦ ʙʝʰʝʥʩʪʚʫ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʨʝʛʠʩʪʨʘʮʠʷ ʙʝʰʝʥʩʪʚʘ ʚ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ ʠʜʝʪ ʥʘ ʩʧʘʜ [85]. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʝʩʪʴ ʦʙʟʦʨʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʨʘʟʣʠʯʥʳʤ ʘʩʧʝʢʪʘʤ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ, ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʘʧʘʪʠʪʫ ʠ ʩʤʝʞʥʳʤ ʪʝʤʘʤ [86-90]. ʌʘʢʪʠʯʝʩʢʠ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʩʚʦʡʩʪʚ ʨʘʟʣʠʯʥʳʭ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ (ʢʦʩʪʠ, ʵʤʘʣʠ, ʜʝʥʪʠʥʘ) ʫ 

ʧʦʟʚʦʥʦʯʥʳʭ ʩʚʷʟʘʥʳ ʩ ʪʦʥʢʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʤʝʞʜʫ ʩʚʦʡʩʪʚʘʤʠ 

ʤʠʥʝʨʘʣʴʥʦʡ ʬʘʟʳ (ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʧʘʪʠʪʘ), ʩʚʦʡʩʪʚʘʤʠ ʢʦʣʣʘʛʝʥʦʚʘʷ 

ʤʘʪʨʠʮʘ ʠ ʠʥʪʝʨʬʝʡʩ ʘʧʘʪʠʪ/ʢʦʣʣʘʛʝʥ.  

 

1.4 ʌʝʨʤʝʥʪʘʪʠʚʥʳʡ ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʢʦʩʪʥʦʛʦ ʩʳʨʴʷ ʩ ʮʝʣʴʶ 

ʦʙʝʩʧʝʯʝʥʠ ̫ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

 

ʍʠʤʠʯʝʩʢʠʡ ʛʠʜʨʦʣʠʟ ï ʵʪʦ ʤʝʪʦʜ, ʚ ʢʦʪʦʨʦʤ ʚ ʧʨʦʮʝʩʩʝ ʛʠʜʨʦʣʠʟʘ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʠʩʣʳʝ ʤʘʪʝʨʠʘʣʳ, ʘ ʠʤʝʥʥʦ ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ (ʫʢʩʫʩʥʘʷ 

ʢʠʩʣʦʪʘ, ʣʠʤʦʥʥʘʷ ʢʠʩʣʦʪʘ, ʤʦʣʦʯʥʘʷ ʢʠʩʣʦʪʘ) ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʢʠʩʣʦʪʘ 

(ʩʦʣʷʥʘʷ ʢʠʩʣʦʪʘ). ʆʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ ʩʧʦʩʦʙʥʳ ʨʘʩʪʚʦʨʷʪʴ 

ʥʝʢʦʣʣʘʛʝʥʦʚʳʝ ʧʦʧʝʨʝʯʥʳʝ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʳ ʨʘʟʨʫʰʘʪʴ 

ʢʦʣʣʘʛʝʥʦʚʳʝ ʧʦʧʝʨʝʯʥʳʝ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪ ʢʦʣʣʘʛʝʥ, ʙʦʣʝʝ 

ʨʘʩʪʚʦʨʠʤʳʡ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʪʨʘʢʮʠʠ [91, 92]. 

ʇʝʧʩʠʥ ï ʛʣʦʙʫʣʷʨʥʳʡ ʙʝʣʦʢ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ ʦʢʦʣʦ 34500 ʘ. ʝ. 

ʤ. ʄʦʣʝʢʫʣʘ ʧʝʧʩʠʥʘ ï ʧʦʣʠʧʝʧʪʠʜʥʘʷ ʮʝʧʴ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ 340 

ʘʤʠʥʦʢʠʩʣʦʪ, ʩʦʜʝʨʞʠʪ 3 ʜʠʩʫʣʴʬʠʜʥʳʝ ʩʚʷʟʠ ʠ ʬʦʩʬʦʨʥʫʶ ʢʠʩʣʦʪʫ 
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(ʨʠʩʫʥʦʢ 6). ʇʝʧʩʠʥ ï ʵʥʜʦʧʝʧʪʠʜʘʟʘ, ʪʦ ʝʩʪʴ ʬʝʨʤʝʥʪ, ʢʦʪʦʨʳʡ ʨʘʩʱʝʧʣʷʝʪ 

ʮʝʥʪʨʘʣʴʥʳʝ ʧʝʧʪʠʜʥʳʝ ʩʚʷʟʠ ʚ ʤʦʣʝʢʫʣʘʭ ʙʝʣʢʦʚ ʠ ʧʝʧʪʠʜʦʚ [93]. 

 

 
 

ʈʠʩʫʥʦʢ 6 ï ʌʦʨʤʫʣʘ ʧʝʧʩʠʥʘ 

 

ʇʝʧʩʠʥ ʫʯʘʩʪʚʫʝʪ ʚ ʧʝʨʝʚʘʨʠʚʘʥʠʠ ʙʝʣʢʦʚ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ 

ʪʨʘʢʪʝ. ʇʨʠ ʛʠʜʨʦʣʠʟʝ ʙʝʣʢʦʚ ʠ ʧʦʣʠʧʝʧʪʠʜʦʚ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʡ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ. ʈʘʩʱʝʧʣʷʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʙʝʣʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  

ʉʦʜʝʨʞʠʪʩʷ ʧʝʧʩʠʥ ʚ ʞʝʣʫʜʦʯʥʦʤ ʩʦʢʝ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʧʪʠʮ, 

ʨʝʧʪʠʣʠʡ ʠ ʨʳʙ. ʆʙʨʘʟʫʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʢʣʝʪʢʘʭ ʞʝʣʝʟ ʩʣʠʟʠʩʪʦʡ 

ʞʝʣʫʜʢʘ ʚ ʚʠʜʝ ʥʝʘʢʪʠʚʥʦʛʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ-ʧʝʧʩʠʥʦʛʝʥʘ, ʢʦʪʦʨʳʡ ʧʦʩʣʝ 

ʦʪʱʝʧʣʝʥʠʷ ʧʝʧʪʠʜʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ 44 ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʦʩʪʘʪʢʦʚ, 

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʘʢʪʠʚʥʳʡ ʬʝʨʤʝʥʪ.  

ʇʝʧʩʠʥ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚ ʧʨʠ ʨʅ 5, ʧʨʠ ʨʅ ʚʳʰʝ 6 ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ 

ʙr ʩʪʨʘʷ ʠ ʥʝʦʙʨʘʪʠʤʘʷ ʠʥʘʢʪʠʚʘʮʠʷ. ʆʧʪʠʤʘʣʴʥʘʷ ʢʘʪʘʣʠʪʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʧʨʠ ʛʠʜʨʦʣʠʟʝ ʙʝʣʢʦʚ ʧʨʠ ʨʅ 1,5-2,0 [94-97]. 

ʌʝʨʤʝʥʪʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʦʮʝʩʩʳ ʦʪʜʝʣʝʥʠʷ ʤʷʩʘ ʦʪ ʢʦʩʪʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʪʝʘʟ, ʘ 

ʪʘʢʞʝ ʨʘʟʜʝʣʝʥʠʷ ʤʷʩʥʳʭ ʦʪʭʦʜʦʚ ʥʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʞʠʨʦʚʫʶ, 

ʨʘʩʪʚʦʨʠʤʫʶ ʙʝʣʢʦʚʫʶ, ʥʝʨʘʩʪʚʦʨʠʤʫʶ ʙʝʣʢʦʚʫʶ ʠ ʢʦʩʪʥʫʶ ʬʨʘʢʮʠʠ [98].  

ʉʦʚʨʝʤʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʘʪʝʥʪʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʚʪʦʨʠʯʥʦʝ ʩʳʨʴʝ ʢʘʢ ʠʩʪʦʯʥʠʢ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠʤʝʝʪ 

ʦʛʨʦʤʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ. 

ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤʠ, ʷʚʣʷʶʪʩʷ ʨʘʙʦʪʳ ʢʠʪʘʡʩʢʠʭ ʫʯʝʥʳʭ ʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺ ʂʠʪʘʝ ʧʨʝʜʣʦʞʝʥʳ ʩʧʦʩʦʙʳ ʧʝʨʝʨʘʙʦʪʢʠ ʤʷʩʦʢʦʩʪʥʦʛʦ 

ʩʳʨʴʷ ʧʪʠʮʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʧʠʱʝʚʳʭ ʮʝʣʝʡ [99, 

100] 

ʀʟʚʝʩʪʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʩʦʜʝʡʩʪʚʠʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʵʢʩʪʨʘʢʮʠʠ ʙʝʣʢʘ ʢʫʨʠʥʦʡ ʢʦʩʪʠ 

[101]. 
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ɸʚʪʦʨʘʤʠ Jun Cao ʠ ʜʨʫʛʠʤʠ ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʢʠʩʣʦʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʢʦʣʣʘʛʝʥ ʧʝʧʩʠʥʦʤ ʠʟ ʦʪʭʦʜʦʚ ʢʦʞʠ ʠ ʢʦʩʪʝʡ ʟʦʣʦʪʦʛʦ 

ʧʦʤʧʘʥʦ [102].  

ʋʯʝʥʳʤʠ ʠʟ ʀʥʜʦʥʝʟʠʠ ʠʩʩʣʝʜʦʚʘʥʦ ʚʳʜʝʣʝʥʠʝ ʢʦʣʣʘʛʝʥʘ ʠʟ ʢʦʟʴʝʡ 

ʢʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʳ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩ ʧʦʤʦʱʴʶ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ 

ʛʠʜʨʦʣʠʟʘ ʧʝʧʩʠʥʘ ʚ ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ [103]. 

ʋʟʘʢʦʚʳʤ ʗ.ʄ. ʧʨʝʜʣʦʞʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʙʝʣʢʦʚʦ-ʞʠʨʦʚʦʡ ʵʤʫʣʴʩʠʠ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʦʧʨʦʜʫʢʪʦʚ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʙʝʣʢʦʚʦ-ʞʠʨʦʚʘʷ ʵʤʫʣʴʩʠʷ 

ʩʦʜʝʨʞʠʪ ʤʝʪʠʦʥʠʥ, ʣʠʟʠʥ, ʪʨʠʧʪʦʬʘʥ, ʘ ʪʘʢʞʝ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ 

ʢʠʩʣʦʪʳ, ʪʦʢʦʬʝʨʦʣʳ, ʤʠʢʨʦʵʣʝʤʝʥʪʳ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʙʝʣʢʦʚʦ-ʞʠʨʦʚʘʷ 

ʵʤʫʣʴʩʠʷ ʫʣʫʯʰʘʝʪ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʪʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʧʨʠʜʘʝʪ ʠʤ ʥʝʞʥʦʩʪʴ ʠ ʩʦʯʥʦʩʪʴ [104]. 

ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʂʫʜʝʨʠʥʦʚʘ ʅ.ɸ. ʨʘʟʨʘʙʦʪʘʣʘ ʪʝʭʥʦʣʦʛʠʶ ʨʘʩʪʚʦʨʝʥʠʷ 

ʢʦʩʪʥʦʛʦ ʩʳʨʴʷ ʙʝʟ ʦʩʪʘʪʢʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʧʨʝʧʘʨʘʪʘ ʘʢʪʠʚʥʦʡ 

ʪʚʦʨʦʞʥʦʡ ʩʳʚʦʨʦʪʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʠʱʝʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʞʫʱʝʡʩʷ 

ʢʦʥʩʠʩʪʝʥʮʠʠ []. 

ɽʩʠʤʙʝʢʦʚʳʤ ɾ.ʉ. ʨʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʧʝʨʝʨʘʙʦʪʢʠ ʤʷʩʦʢʦʩʪʥʦʛʦ ʩʳʨʴʷ 

ʚ ʪʦʥʢʦʜʠʩʧʝʨʩʥʫʶ ʧʘʩʪʫ, ʟʘʢʣʶʯʘʶʱʫʶʩʷ ʚ ʤʥʦʛʦʩʪʘʜʠʡʥʦʤ ʠʟʤʝʣʴʯʝʥʠʠ ʠ 

ʝʛʦ ʟʘʤʦʨʦʟʢʠ ʦʪ ʤʠʥʫʩ 18 ʜʦ 20 Áʉ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʚʦʣʯʢʘ-ʜʨʦʙʠʣʢʠ (ʩ ʜʠʘʤʝʪʨʘʤʠ ʚʳʭʦʜʥʳʭ ʨʝʰʝʪʦʢ 8 ʤʤ, 5 ʤʤ ʠ 3 ʤʤ) ʠ 

ʤʠʢʨʦʠʟʤʝʣʴʯʠʪʝʣʷ çʉʫʧʝʨʤʘʩʩʢʦʣʦʡʜʝʨè ʩ ʟʘʟʦʨʦʤ ʤʝʞʜʫ ʨʘʙʦʯʠʤʠ 

ʦʨʛʘʥʘʤʠ 0,25 ʤʤ, 0,1 ʤʤ ʠ 0,02 ʤʤ [106].  

ʊʘʢ, ʫʯʠʪʳʚʘʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʵʬʬʝʢʪʠʚʥʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʦʨʤʘʤ 

ʩʪʘʥʜʘʨʪʦʚ, ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʟʘʜʘʯʝʡ ʦʙʝʩʧʝʯʝʥʠʷ ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʩʪʥʦʛʦ ʩʳʨʴʷ. 

 

1.5 ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʥʦʛʦ ʧʨʦʜʫʢʪʘ ʤʘʞʫʱʝʡʩʷ 

ʢʦʥʩʠʩʪʝʥʮʠʠ ï ʧʘʰʪʝʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʨʝʙʝʨʥʳʭ 

ʢʦʩʪʝʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʦʧʨʝʜʝʣʠʪʴ ʩʧʦʩʦʙʳ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʚ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝ. 

2. ʆʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʜʣʷ ʨʘʩʱʝʧʣʝʥʠʷ 

ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʚ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝ ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʝʝ ʙʝʟʦʧʘʩʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʪʝʭʥʦʣʦʛʠʠ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ. ʅʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʬʝʨʤʝʥʪʘʮʠʠ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʚ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝ; 
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3. ʀʩʩʣʝʜʦʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʧʠʱʝʚʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ 
ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ; 

4. ʈʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ. 

ʀʩʩʣʝʜʦʚʘʪʴ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʠ ʧʦʢʘʟʘʪʝʣʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʤʷʩʦʢʦʩʪʥʦʡ 

ʧʘʩʪʦʡ; 

5. ʆʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʧʠʱʝʚʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 
ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ, ʧʦʩʨʝʜʩʪʚʦʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʠʩʢʦʚ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤ ɸʥʘʣʠʟʘ ʨʠʩʢʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ 

ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ (HACCP) ʠ ɸʥʘʣʠʟʘ ʚʠʜʦʚ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ (FMEA); 

6. ʈʘʟʨʘʙʦʪʘʪʴ ʢʘʨʪʫ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʳʨʴʷ ʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ 

ʩ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ. 

7. ʈʘʟʨʘʙʦʪʘʪʴ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʠ ʘʧʨʦʙʠʨʦʚʘʪʴ 

ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ. 

ʆʧʨʝʜʝʣʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ. 
 

ɺʳʚʦʜʳ ʧʦ ʧʝʨʚʦʤʫ ʨʘʟʜʝʣʫ 

 

1. ɼʦʢʘʟʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʙʝʟʦʧʘʩʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʢʦʩʪʥʦʛʦ ʩʳʨʴʷ, ʠʤʝʶʱʝʛʦ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

2. ʆʙʟʦʨ ʥʘʫʯʥʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʚʳʩʦʢʦʡ ʪʝʥʜʝʥʮʠʠ ʧʨʠʤʝʥʝʥʠʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ 

ʢʦʩʪʥʦʛʦ ʩʳʨʴʷ. ʉʧʦʩʦʙ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʚ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʧʩʠʥʘ ʠ ʘʩʢʦʨʙʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ.
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2 ʄɽʊʆɼʆʃʆɻʀʗ ʇʈʆɺɽɼɽʅʀʗ ʀʉʉʃɽɼʆɺɸʅʀʁ 

 

2.1 ʉʭʝʤʘ ʠ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʥʘ ʢʘʬʝʜʨʘʭ çʊʝʭʥʦʣʦʛʠʷ ʧʠʱʝʚʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʷè ʠ çʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʝè ʅɸʆ çʋʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʐʘʢʘʨʠʤʘ ʛʦʨʦʜʘ ʉʝʤʝʡè, 

ʅʘʫʯʥʳʡ ʮʝʥʪʨ ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʅʎʈʕʀ), ʌɻɹʅʋ 

ʌʝʜʝʨʘʣʴʥʳʡ ɸʣʪʘʡʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ (ɹʘʨʥʘʫʣ, ʈʌ), 

ʉʝʤʝʡʩʢʠʡ ʌʠʣʠʘʣ ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʅʀʀ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʠ ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè, ʠʩʧʳʪʘʪʝʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʊʆʆ çʅʫʪʨʠʪʝʩʪè ʠ 

ʉʝʤʝʡʩʢʠʡ ʬʠʣʠʘʣ ɸʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʵʢʩʧʝʨʪʠʟʳ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠè. 

ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 7.  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʟʫʯʝʥʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘ ̫ ʣʠʪʝʨʘʪʫʨʘ ʠ 

ʦʩʫʱʝʩʪʚʣʝʥ ʧʘʪʝʥʪʥʳʡ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ, ʥʘ ʦʩʥʦʚʝ ʯʝʛʦ ʦʧʨʝʜʝʣʝʥʦ 

ʥʘʧʨʘʚʣʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʘ ʮʝʣʴ 

ʨʘʙʦʪʳ ʠ ʟʘʜʘʯʠ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʝʥʳ ʨʝʙʝʨʥʳʝ ʢʦʩʪʠ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

ɺʪʦʨʦʡ ʵʪʘʧ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʫʯʝʥʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ. ʊʘʢʞʝ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʦ ʚʦʟʜʝʡʩʪʚʠʝ 

ʩʳʯʫʞʥʦ-ʛʦʚʷʞʴʝʛʦ ʬʝʨʤʝʥʪʘ ʥʘ ʨʘʩʱʝʧʣʝʥʠʝ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʚ ʤʷʩʦʢʦʩʪʥʦʡ 

ʧʘʩʪʝ. ʅʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ c 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ MathCAD ʦʧʪʠʤʠʟʠʨʦʚʘʥʦ ʢʦʣʠʯʝʩʪʚʦ 

ʬʝʨʤʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ. 

ʊʨʝʪʠʡ ʵʪʘʧ ʚʢʣʶʯʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠ ̫ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ, ʦʧʨʝʜʝʣʝʥʠʠ ʧʠʱʝʚʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʮʝʥʥʦʩʪʠ ʧʨʦʜʫʢʪʘ. 

ʏʝʪʚʝʨʪʳʡ ʵʪʘʧ ʥʘʧʨʘʚʣʝʥ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ 

ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ. 

ʇʷʪʳʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʚʷʱʝʥ ʘʧʨʦʙʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʟʨʘʙʦʪʢʝ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ çʌʠʨʤʝʥʥʳʡè, ʨʘʩʯʝʪʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 
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I 

ʵʪʘʧ 

Ÿ ɺʳʙʦʨ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 

Ź 

ʈʝʙʝʨʥʳʝ ʢʦʩʪʠ ʂʈʉ 

Ź  Ź 

II 

ʵʪʘʧ 

Ÿ ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ 

Ź   

ɸʥʘʣʠʟ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʠʱʝʚʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ 

Ÿ 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ, 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʧʦʢʘʟʘʪʝʣʠ 

ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ɸʥʘʣʠʟ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ 
Ÿ 

ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʦʚ 

ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʚ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝ 

ʇʘʨʘʤʝʪʨʳ ʬʝʨʤʝʥʪʘʮʠʠ Ÿ 

ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ, ʢʦʣʠʯʝʩʪʚʘ 

ʩʫʙʩʪʨʘʪʘ 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ  Ÿ 
ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ 

Ź  Ź   

III 

ʵʪʘʧ 

Ÿ ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ  

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ 

Ź   

ʈʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨʳ 

ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ  
Ÿ 
ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ 

ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʦʙʨʘʟʮʦʤ 

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ 

ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ  
Ÿ 
ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʦʛʦ 

ʧʘʰʪʝʪʘ çʌʠʨʤʝʥʥʳʡè 

ɸʥʘʣʠʟ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʠʱʝʚʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ 

Ÿ 
ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ, 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʧʦʢʘʟʘʪʝʣʠ 

ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

Ź  Ź   

IV 

ʵʪʘʧ 

Ÿ ʇʠʱʝʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ çʌʠʨʤʝʥʥʳʡè  

ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ 

Ź 
 

 

 

ʀʜʝʥʪʠʬʠʢʘʮʠʠ ʨʠʩʢʦʚ 

ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ 

çʌʠʨʤʝʥʥʳʡè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʠʩʪʝʤ ʘʥʘʣʠʟʦʚ HACCP, FMEA, 

FTA 

Ÿ ʋʩʪʘʥʦʚʣʝʥʠʝ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ  

Ÿ ʆʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ 

Ÿ 
ʈʘʟʨʘʙʦʪʢʘ ʢʘʨʪʳ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ 

Ź  Ź   

V 

ʵʪʘʧ 

Ÿ ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ 

Ź   

ɸʧʨʦʙʘʮʠʷ ʪʝʭʥʦʣʦʛʠʠ 

ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ çʌʠʨʤʝʥʥʳʡè 
Ÿ 

ɺʳʨʘʙʦʪʢʘ ʦʧʳʪʥʦʡ ʧʘʨʪʠʠ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ 

ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ 

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ  

ʈʘʟʨʘʙʦʪʢʘ ʅʊɼ  

ʥʘ ʤʷʩʥʦʡ ʧʘʰʪʝʪ çʌʠʨʤʝʥʥʳʡè 
Ÿ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʩʪʘʥʜʘʨʪ 

ʦʨʛʘʥʠʟʘʮʠʠ 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ Ÿ 
ʈʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ çʌʠʨʤʝʥʥʳʡè 
 

ʈʠʩʫʥʦʢ 7 ï ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʚʥʝʜʨʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 
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ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ MS Excel, 

MathCad; ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʯʝʨʪʝʞʝʡ Kompas 3Dv14; ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ 

ʠ ʜʠʘʛʨʘʤʤ OriginPro 2018. 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʠʱʝʚʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʤʷʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ 2019 ʛʦʜʫ ʧʨʦʡʜʝʥ 

ʦʬʣʘʡʥ ʢʫʨʩ ʣʝʪʥʝʡ ʰʢʦʣʳ çFood Berlin ï Sustainable Dietsè ʚ ɹʝʨʣʠʥʩʢʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤʝʥʠ ɻʫʤʙʦʣʴʜʪʘ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʘ ɻʝʨʤʘʥʩʢʦʡ ʩʣʫʞʙʳ 

ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʦʙʤʝʥʦʚ ï DAAD, ʛ.ɹʝʨʣʠʥ, ɻʝʨʤʘʥʠʷ (ʇʨʠʣʦʞʝʥʠʝ ɸ). 

ʊʘʢʞʝ, ʌʦʥʜʦʤ ʠʤʝʥʠ ʂʦʥʨʘʜʘ ɸʜʝʥʘʫʵʨʘ (ʇʨʠʣʦʞʝʥʠʝ ɹ) ʦʢʘʟʘʥʘ 

ʬʠʥʘʥʩʦʚʘʷ ʧʦʜʜʝʨʞʢʘ ʠʩʧʦʣʥʠʪʝʣʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʢʘʢ 

ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʨʘʟʚʠʪʠʶ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʩʪʨʘʥʝ. 

 

2.2 ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʘʥʘʣʠʟʝ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ 

ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ.  

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʦʮʝʥʠʚʘʣʘʩʴ ʥʘ 

ʜʝʛʫʩʪʘʮʠʦʥʥʳʭ ʢʦʤʠʩʩʠʷʭ ʧʦ ʜʝʚʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ. ʇʨʠ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʚʥʝʰʥʠʡ ʚʠʜ, ʮʚʝʪ ʥʘ ʨʘʟʨʝʟʝ, 

ʟʘʧʘʭ, ʚʢʫʩ, ʢʦʥʩʠʩʪʝʥʮʠʶ ʠʟʜʝʣʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʩʪʘʥʜʘʨʪʘ [107]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʤʝʪʦʜʫ ʦʜʥʦʡ 

ʥʘʚʝʩʢʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ. ʉʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ, ʞʠʨʘ, ʟʦʣʳ ʠ ʙʝʣʢʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʜʥʦʡ ʥʘʚʝʩʢʝ ʧʨʦʜʫʢʪʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ. ʅʘʚʝʩʢʫ ʧʨʦʙʳ ʜʚʘʞʜʳ 

ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʤʘʩʩʦʡ 2-3 ʛ, ʚʟʷʪʫʶ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,001 ʛ, 

ʚʳʩʫʰʠʣʠ ʚ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʙʶʢʩʝ ʩʦ ʩʪʝʢʣʷʥʥʦʡ ʧʘʣʦʯʢʦʡ ʚ ʩʫʰʠʣʴʥʦʤ 

ʰʢʘʬʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 150 Áʉ ʚ ʪʝʯʝʥʠʝ 1 ʯ. 

ʉʦʛʣʘʩʥʦ ɻʆʉʊ 9793-2016 [108] ʠ ɻʆʉʊ 33319-2015 [109] 

ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʨʘʩʩʯʠʪʘʣʠ ʧʦ ʬʦʨʤʫʣʝ (1): 

 

ʭ1= (m1 ï m2)Ț100/(m1 ï m),                                                  (1) 

 

ʛʜʝ x1 ï ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ, %; 

m ï ʤʘʩʩʘ ʙʶʢʩʳ, ʛ.; 

m1 ï ʤʘʩʩʘ ʥʘʚʝʩʢʠ ʩ ʙʶʢʩʦʡ ʜʦ ʚʳʩʫʰʠʚʘʥʠʷ, ʛ; 

m2 ï ʤʘʩʩʘ ʥʘʚʝʩʢʠ ʩ ʙʶʢʩʦʡ ʧʦʩʣʝ ʚʳʩʫʰʠʚʘʥʠʷ, ʛ. 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ. ɺʳʩʫʰʝʥʥʫʶ ʥʘʚʝʩʢʫ ʧʦʩʣʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʘʛʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʝʨʝʥʝʩʣʠ ʚ ʙʶʢʩʫ ʠ ʟʘʣʠʚʘʣʠ ʦʪ 10 ʜʦ 15 

ʤʣ ʨʘʩʪʚʦʨʠʪʝʣʷ (ʵʪʠʣʦʚʳʡ ʵʬʠʨ). ʕʢʩʪʨʘʛʠʨʦʚʘʥʠʝ ʞʠʨʘ ʧʨʦʚʦʜʠʣʠ ʚ 

ʪʝʯʝʥʠʝ ʦʪ 3 ʜʦ 4 ʤʠʥ 5-ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʴʶ. ɺ ʭʦʜʝ ʧʨʦʮʝʩʩʘ ʥʘʚʝʩʢʫ 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʝʨʝʤʝʰʠʚʘʣʠ ʠ ʨʘʩʪʚʦʨʠʪʝʣʴ ʩ ʠʟʚʣʝʯʝʥʥʳʤ ʞʠʨʦʤ ʢʘʞʜʳʡ 

ʨʘʟ ʩʣʠʚʘʣʠ. ʇʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ ʩʣʠʚʘ ʦʩʪʘʪʦʢ ʨʘʩʪʚʦʨʠʪʝʣʷ ʠʩʧʘʨʷʣʠ ʥʘ 
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ʚʦʟʜʫʭʝ. ɹʶʢʩʫ ʩ ʦʙʝʟʞʠʨʝʥʥʦʡ ʥʘʚʝʩʢʦʡ ʧʦʜʩʫʰʠʚʘʣʠ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 105 Áʉ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ. ʉʦʛʣʘʩʥʦ ɻʆʉʊ 23042-2015 [110] 

ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ (2): 

 

ʭ2 = (m1 ï m2) Ț100/m0,                                            (2) 

 

ʛʜʝ x2 ï ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ, %; 

m1 ï ʤʘʩʩʘ ʙʶʢʩʳ ʩ ʥʘʚʝʩʢʦʡ ʧʦʩʣʝ ʚʳʩʫʰʠʚʘʥʠʷ ʜʦ ʦʙʝʟʞʠʨʠʚʘʥʠʷ, ʛ; 

m2 ï ʤʘʩʩʘ ʙʶʢʩʳ ʩ ʥʘʚʝʩʢʦʡ ʧʦʩʣʝ ʦʙʝʟʞʠʨʠʚʘʥʠʷ, ʛ; 

m0 ï ʤʘʩʩʘ ʥʘʚʝʩʢʠ, ʛ. 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʳ. ʉʦʜʝʨʞʠʤʦʝ ʙʶʢʩʳ ʧʦʩʣʝ 

ʦʙʝʟʞʠʨʠʚʘʥʠʷ ʧʝʨʝʥʝʩʣʠ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʢʘʣʝʥʥʳʡ ʠ ʚʟʚʝʰʝʥʥʳʡ 

ʪʠʛʝʣʴ. ʆʩʪʘʪʢʠ ʥʘʚʝʩʢʠ ʩʦ ʩʪʝʥʦʢ ʙʶʢʩʳ ʩʤʳʚʘʣʠ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʨʘʩʪʚʦʨʠʪʝʣʷ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʫʜʘʣʷʣʠ ʥʘʛʨʝʚʘʥʠʝʤ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ. ɺ ʪʠʛʝʣʴ 

ʢ ʩʫʭʦʡ ʦʙʝʟʞʠʨʝʥʥʦʡ ʥʘʚʝʩʢʝ ʜʦʙʘʚʠʣʠ 1 ʤʣ ʘʮʝʪʘʪʘ ʤʘʛʥʠʷ ʠ ʦʙʫʛʣʠʚʘʣʠ ʥʘ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʣʠʪʢʝ. ɿʘʪʝʤ ʧʦʤʝʱʘʣʠ ʥʘ 30 ʤʠʥ ʚ ʤʫʬʝʣʴʥʫʶ ʧʝʯʴ 

(ʪʝʤʧʝʨʘʪʫʨʘ ʦʪ ʧʣʶʩ 500 ʜʦ 600 Áʉ). ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʤʠʥʝʨʘʣʠʟʦʚʘʣʠ 1 ʤʣ 

ʘʮʝʪʘʪʘ ʤʘʛʥʠʷ.  

ʉʦʜʝʨʞʘʥʠʝ ʟʦʣʳ ʚʳʯʠʩʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ (3): 

 

ʭ3 = (m1-m2)Ț100/ m0,                                                                 (3) 

 

ʛʜʝ ʭ3 ï ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʳ, %; 

m1 ï ʤʘʩʩʘ ʟʦʣʳ, ʛ; 

m2 ï ʤʘʩʩʘ ʦʢʩʠʜʘ ʤʘʛʥʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʧʦʩʣʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʨʘʩʪʚʦʨʘ 

ʘʮʝʪʘʪʘ ʤʘʛʥʠʷ, ʛ; 

m0 ï ʤʘʩʩʘ ʥʘʚʝʩʢʠ, ʛ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ. ʉʦʛʣʘʩʥʦ ɻʆʉʊ 25011-2017 [111] 

ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʦʧʨʝʜʝʣʷʣʠ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ ʧʦ ʬʦʨʤʫʣʝ (4): 

 

ʭ = 100 ï (ʭ1 + x2 + ʭ3),                                             (4) 

 

ʛʜʝ: ʭ ï ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ, %; 

x1 ï ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ, %;  

ʭ2 ï ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ, %; 

ʭ3 ï ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʳ, %. 

 

2.3 ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ 

ʦʮʝʥʢʫ ʧʨʦʜʫʢʪʘ ʧʨʦʠʟʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʘʤ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʩʦʛʣʘʩʥʦ ɻʆʉʊ 9958-81 [112]. ʆʪʙʦʨ ʧʨʦʙ ʜʣʷ ʘʥʘʣʠʟʘ ʧʦ ɻʆʉʊ 9792-73 

[113]. 
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 ʆʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 1 ʛ ʧʨʦʜʫʢʪʘ; ʥʘʣʠʯʠʝ ʙʘʢʪʝʨʠʡ ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ 

ʧʘʣʦʯʢʠ ʨʦʜʘ Proteus; ʥʘʣʠʯʠʝ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ɸʢʪʠʚʥʫʶ ʢʠʩʣʦʪʥʦʩʪʴ ʩʨʝʜʳ (ʨʅ) ʦʧʨʝʜʝʣʷʣʠ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ ʥʘ ʧʨʠʙʦʨʝ ʨʅ-ʤʝʪʨ-340, ʧʦʛʨʫʞʝʥʠʝʤ ʜʚʫʭ ʵʣʝʢʪʨʦʜʦʚ ʚ ʨʘʩʪʚʦʨ ʩ 

ʬʠʢʩʘʮʠʝʡ ʟʥʘʯʝʥʠʷ ʨʅ ʥʘ ʰʢʘʣʝ ʧʨʠʙʦʨʘ. 

ʈʘʩʪʚʦʨ (ʚʦʜʥʫʶ ʚʳʪʷʞʢʫ) ʛʦʪʦʚʠʣʠ ʠʟ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʩ 

ʚʦʜʦʡ (ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1 :10). ʨʅ ʠʟʤʝʨʷʣʠ ʧʦʩʣʝ ʥʘʩʪʘʠʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ 30 

ʤʠʥʫʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20 Áʉ [114]. ʂʨʘʪʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï 5. ʆʙʨʘʙʦʪʢʫ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Excel-2007, 

Statistica. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ. ɿʘʤʝʨ ʨʘʟʤʝʨʦʚ ʢʦʩʪʥʳʭ 

ʯʘʩʪʠʮ ʙʳʣʦ ʩʜʝʣʘʥʦ ʩ ʧʦʤʦʱʴʶ ʨʘʩʪʨʦʚʦʛʦ ʩʢʘʥʠʨʫʶʱʝʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʤʠʢʨʦʩʢʦʧʘ çJSM-6390LVè (ʬʠʨʤʘ çJEOLè, ʗʧʦʥʠʷ). 

ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʙʳ ʢ ʩʢʘʥʠʨʦʚʘʥʠʶ ʥʘ ʤʠʢʨʦʩʢʦʧʝ, ʤʷʩʦʢʦʩʪʥʫʶ 

ʧʘʩʪʫ ʦʙʨʘʙʘʪʳʚʘʣʠ 2 %-ʥʳʤ ʨʘʩʪʚʦʨʦʤ NaOH ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʥʘ ʢʠʧʷʱʝʡ 

ʚʦʜʷʥʦʡ ʙʘʥʝ ʜʣʷ ʧʦʣʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʤʷʩʥʳʭ ʧʨʠʨʝʟʝʡ ʠ ʪʢʘʥʝʡ ʩʦʛʣʘʩʥʦ 

ɻʆʉʊ 32224-2013. ʆʩʪʘʚʰʠʝʩʷ ʯʘʩʪʠʮʳ ʢʦʩʪʠ ʚʳʩʫʰʠʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʦʪ ʧʣʶʩ 103 ʜʦ 105 Áʉ. ɺʳʩʫʰʝʥʥʳʡ ʢʦʩʪʥʳʡ ʦʩʪʘʪʦʢ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʥʘ 

ʤʠʢʨʦʩʢʦʧʝ ʠʣʠ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʩʠʪʦ [115]. 

ʇʦʣʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʧʦʤʝʱʘʶʪ ʥʘ ʩʪʦʣʠʢ ʤʠʢʨʦʩʢʦʧʘ ʠ ʟʘʧʫʩʢʘʶʪ 

ʤʠʢʨʦʩʢʦʧ. ɺ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʤʠʢʨʦʩʢʦʧʘ ʥʘʙʣʶʜʘʶʪ ʟʘ 

ʨʘʟʤʝʨʘʤʠ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʪ 50 ʜʦ 200 ʨʘʟ. ʇʨʠ ʧʦʤʦʱʠ 

ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʥʝʡʢʠ ʚ ʥʘʩʪʨʦʡʢʘʭ ʧʨʦʛʨʘʤʤʳ ʟʘʤʝʨʷʶʪ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ 

ʢʘʞʜʫʶ ʯʘʩʪʠʮʫ ʩ ʯʝʪʢʦ ʦʯʝʨʯʝʥʥʳʤ ʢʦʥʪʫʨʦʤ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʨʘʟʤʝʨʦʚ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ 

ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ, ʧʨʝʚʳʰʘʶʱʠʭ 

ʥʦʨʤʘʪʠʚʥʳʡ ʨʘʟʤʝʨ ʭ, %, ʧʦ ʬʦʨʤʫʣʝ (5): 

 

ʭ= 
m1Ā100

m2
,                                               (5) 

 

ʛʜʝ ʭ ï ʩʦʜʝʨʞʘʥʠʝ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ, %; 

m1 ï ʢʦʣʠʯʝʩʪʚʦ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ, ʧʨʝʚʳʰʘʶʱʠʭ ʥʦʨʤʠʨʦʚʘʥʥʳʡ ʨʘʟʤʝʨ; 

m2 ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʥʳʭ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ. 

 

2.4 ʄʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʤʷʩʦʢʦʩʪʥʦʛʦ ʩʳʨʴʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʝʙʝʨʥʳʝ ʢʦʩʪʠ ʩ ʦʩʪʘʪʢʘʤʠ ʤʷʢʦʪʥʦʡ ʪʢʘʥʠ ʫʙʦʡʥʳʭ 

ʞʠʚʦʪʥʳʭ ʂʈʉ. ʈʝʙʝʨʥʳʝ ʢʦʩʪʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ ʤʷʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʢʨʫʧʥʳʭ ʤʷʩʥʳʭ ʧʘʚʠʣʴʦʥʦʚ ʛʦʨʦʜʘ ʉʝʤʝʡ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ. ɼʦ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʳʨʴʝ ʭʨʘʥʠʣʦʩʴ ʚ ʤʦʨʦʟʠʣʴʥʠʢʘʭ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ ʤʠʥʫʩ 18 ʜʦ 20 Áʉ). 
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ʅʘʚʝʩʢʘ ʧʨʦʙʳ ʦʪ 1 ʜʦ 2 ʛ ʚʳʩʫʰʠʚʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ 4 ʯʘʩʦʚ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʶʩ 400 Áʉ, ʟʘʪʝʤ ʦʟʦʣʷʣʘʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʶʩ 600 Áʉ ʚ 

ʪʝʯʝʥʠʠ 2 ʯʘʩʦʚ. ɿʘʪʝʤ ʧʨʦʠʟʚʦʜʷʪ ʤʠʢʨʦʚʦʣʥʦʚʦʝ ʨʘʟʣʦʞʝʥʠʝ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ 

ʧʨʠ t=180 ÁC. ʇʦʩʣʝ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʧʨʦʙʳ ʜʦʚʦʜʠʣʠ ʜʦ 10 ʤʣ 

ʨʘʩʪʚʦʨʦʤ 1 % HNO3 [116]. 

ʉʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʵʤʠʩʩʠʦʥʥʦʛʦ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʨʘʜʠʦʤʝʪʨʝ-ʩʧʝʢʪʨʦʤʝʪʨʝ ʫʥʠʚʝʨʩʘʣʴʥʦʤ ʈʉʋ-01 

çʉʠʛʥʘʣè. 

ʉʦʜʝʨʞʘʥʠʝ ʷʜʦʭʠʤʠʢʘʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʪʦʥʢʦʩʣʦʡʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʥʘ ʛʘʟʦʞʠʜʢʦʩʪʥʦʤ ʭʨʦʤʘʪʦʛʨʘʬʝ ʤʦʜʝʣʠ ï 3700. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʮʝʟʠʷ-137 ʦʧʨʝʜʝʣʷʣʠ ʛʘʤʤʘ-ʙʝʪʘ-

ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʥʘ ʧʨʠʙʦʨʝ ʨʘʜʠʦʤʝʪʨ-ʩʧʝʢʪʨʦʤʝʪʨ 

ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʈʉʋ-01 çʉʠʛʥʘʣè ˉ158 ʧʦ ʩʣʝʜʫʶʱʝʡ ʤʝʪʦʜʠʢʝ. ʇʨʦʙʳ 

ʠʟʤʝʣʴʯʘʶʪ, ʧʦʜʩʫʰʠʚʘʶʪ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʟʘʪʝʤ ʥʘ ʣʦʪʢʘʭ 

ʩʫʰʘʪ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ. ʇʦʩʣʝ ʵʪʦʛʦ ʩʫʭʦʡ ʦʩʪʘʪʦʢ ʦʟʦʣʷʶʪ ʚ ʤʫʬʝʣʴʥʦʡ 

ʧʝʯʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ 400 Áʉ ʜʦ 450 Áʉ. ɺ ʧʨʦʮʝʩʩʝ ʦʟʦʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʫ 

ʧʦʚʳʰʘʶʪ ʚʦ ʠʟʙʝʞʘʥʠʝ ʚʦʟʛʦʨʘʥʠʷ ʠ ʧʦʪʝʨʠ ʨʘʜʠʦʥʫʢʣʝʠʜʦʚ ʮʝʟʠʡ-137. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʟʦʣʝʥʠʷ ʦʪ 20 ʜʦ 25 ʯ. ɺʥʝʰʥʠʤ ʧʨʠʟʥʘʢʦʤ ʛʦʪʦʚʥʦʩʪʠ 

ʟʦʣʳ ʷʚʣʷʶʪʩʷ ʝʛʦ ʮʚʝʪ: ʩʚʝʪʣʦ-ʩʝʨʳʡ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ ʦʟʦʣʝʥʠʷ 

ʦʩʪʳʚʰʠʡ ʜʦ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʟʦʣʴʥʳʡ ʦʩʪʘʪʦʢ ʚʟʚʝʰʠʚʘʶʪ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʟʦʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʩʩʫ 

ʟʦʣʳ ʚ ʛʨʘʤʤʘʭ, ʧʦʣʫʯʝʥʥʫʶ ʠʟ 1 ʢʛ ʩʳʨʦʡ ʧʨʦʙʳ (ʬʦʨʤʫʣʘ 6). 

 

Kʦʟ=
m

M
ȟ                                                     (6) 

 

ʛʜʝ Kʦʟ ï ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʟʦʣʝʥʠʷ; 

m ï ʤʘʩʩʘ ʟʦʣʳ, ʛ; 

M ï ʤʘʩʩʘ ʠʩʭʦʜʥʦʡ ʩʳʨʦʡ ʧʨʦʙʳ, ʢʛ. 

 

ʇʦʣʫʯʝʥʥʫʶ ʟʦʣʫ ʧʦʤʝʱʘʶʪ ʚ ʪʝʨʤʦʩʪʦʡʢʠʡ ʩʪʘʢʘʥ, ʚʥʦʩʷʪ 1 ʤʣ 

ʥʦʩʠʪʝʣʷ ʮʝʟʠʷ, ʟʘʪʝʤ ʚʥʦʩʷʪ ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ 5 ʤʣ 10 % ʨʘʩʪʚʦʨʘ 

K4Fe(CN)6 5 ʤʣ 10 % ʨʘʩʪʚʦʨʘ ʩʦʣʠ ʥʠʢʝʣʷ, ʞʝʣʝʟʘ ʠʣʠ ʢʦʙʘʣʴʪʘ. ʆʩʘʜʦʢ 

ʮʝʟʠʷ ʧʦʩʣʝ ʦʪʩʪʘʠʚʘʥʠʷ ʧʨʦʢʘʣʠʚʘʶʪ ʚ ʪʝʯʝʥʠʠ ʦʪ 1 ʜʦ 2 ʯʘʩʦʚ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 400-450 Áʉ ʠʟ ʧʨʦʢʘʣʝʥʥʦʛʦ ʦʩʘʜʢʘ ʮʝʟʠʡ ʚʳʱʝʣʘʯʠʚʘʶʪ ʧʨʠ 

ʥʘʛʨʝʚʘʥʠʠ ʚ ʪʝʯʝʥʠʠ 1 ʯʘʩʘ (50-60) ʤʣ ʚʦʜʳ. ʆʩʘʜʦʢ ʦʪʬʠʣʴʪʨʦʚʳʚʘʶʪ, 

ʨʘʩʪʚʦʨ ʫʧʘʨʠʚʘʶʪ ʜʦ 20 ʤʣ ʠ ʟʘʢʠʩʣʷʶʪ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʩʦʣʷʥʦʡ 

ʢʠʩʣʦʪʦʡ ʜʦ 3 ʥ HCl (ʠʟ ʨʘʩʯʝʪʘ ʤʣ ʢʠʩʣʦʪʳ ʥʘ 20 ʤʣ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ). 

ʈʘʩʪʚʦʨ ʦʭʣʘʞʜʘʶʪ ʚ ʣʝʜʷʥʦʡ ʙʘʥʝ, ʜʦʙʘʚʣʷʶʪ 0,2-0,3 ʤʣ ʥʘʩʳʱʝʥʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʪʨʝʭʭʣʦʨʠʩʪʦʡ ʩʫʨʴʤʳ ʚ ʣʝʜʷʥʦʡ ʫʢʩʫʩʢʥʦʡ ʢʠʩʣʦʪʝ, 3 ʛ ʩʦʣʠ 

ʡʦʜʠʩʪʦʛʦ ʘʤʤʦʥʠʷ ʚ ʩʫʭʦʤ ʚʠʜʝ ʠ ʠʥʪʝʥʩʠʚʥʦ ʧʦʤʝʰʠʚʘʶʪ ʨʘʩʪʚʦʨ 

ʩʪʝʢʣʷʥʥʦʡ ʧʘʣʦʯʢʦʡ ʜʦ ʚʳʧʘʜʝʥʠʷ ʩʫʨʴʤʷʥʦʡʦʜʠʜʘ ʮʝʟʠʷ (Cs3Sb2I9). ʇʦʩʣʝ 

ʯʘʩʦʚʦʛʦ ʥʘʩʪʘʠʚʘʥʠʷ ʦʩʘʜʦʢ ʣʠʙʦ ʮʝʥʪʨʠʬʫʛʠʨʫʶʪ, ʣʠʙʦ ʦʪʬʠʣʴʪʨʦʚʳʚʘʶʪ 

ʯʝʨʝʟ ʬʠʣʴʪʨ çʩʠʥʷʷ ʣʝʥʪʘè ʥʝʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ. 



30 

ʆʩʘʜʦʢ ʧʨʦʤʳʚʘʶʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʥʝʙʦʣʴʰʠʤʠ ʧʦʨʮʠʷʤʠ (ʧʦ 5 ʤʣ) 

ʣʝʜʷʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʦʡ ʜʦ ʠʩʯʝʟʥʦʚʝʥʠʷ ʦʢʨʘʩʢʠ ʧʦʤʳʚʥʦʛʦ ʨʘʩʪʚʦʨʘ. 

ɿʘʪʝʤ ʦʩʘʜʦʢ ʧʨʦʤʳʚʘʶʪ 2-3 ʤʣ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʠ ʚʳʩʫʰʠʚʘʶʪ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 353-363 ʂ. ʎʝʟʠʡ ʚ ʚʠʜʝ Cs3Sb2I9 ʥʘʥʦʩʷʪ ʥʘ ʩʪʘʥʜʘʨʪʥʫʶ 

ʘʣʶʤʠʥʠʝʚʫʶ ʧʦʜʣʦʞʢʫ, ʚʟʚʝʰʠʚʘʶʪ ʠ ʠʟʤʝʨʷʶʪ ʙʝʪʘ-ʘʢʪʠʚʥʦʩʪʴ ʮʝʟʠʷ-137. 

 

2.5 ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

 

ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʦʙʨʘʙʦʪʢʠ 

ʚʳʧʦʣʥʝʥʦ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʠʢʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʧʨʦʜʫʢʪʘ, ʪʨʝʙʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ. ʉ 

ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʤʝʪʦʜʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʦʜʫʢʪ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʙʝʣʢʘ, ʞʠʨʘ, ʤʠʥʝʨʘʣʦʚ, ʚʠʪʘʤʠʥʦʚ ʠ ʪ. ʜ. ʊʘʢʞʝ ʤʦʞʥʦ 

ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʧʨʦʜʫʢʪ ʠ ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩʦʤ, ʨʝʛʫʣʠʨʫʷ ʝʛʦ 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʠ ʞʠʨʥʦʢʠʩʣʳʡ ʩʦʩʪʘʚ [117]. 

ʆʧʪʠʤʠʟʘʮʠʷ ʨʝʮʝʧʪʫʨʳ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʫʪʝʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʩ ʧʦʤʦʱʴʶ Excel. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʤʷʩʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʝʮʝʧʪʫʨʫ, ʙʣʠʟʢʫʶ ʢ ʫʨʘʚʥʝʥʠʶ ʥʝʟʘʤʝʥʠʤʦʛʦ 

ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʢʨʠʪʝʨʠʡ ʤʠʥʠʤʘʣʴʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʙʝʣʢʦʚʦʛʦ 

ʥʘʙʦʨʘ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʨʠʥʷʪ ʵʪʘʣʦʥ ʌɸʆ / ɺʆɿ. 

ʉ ʩʦʚʨʝʤʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʙʝʣʢʦʚʦ-

ʞʠʨʦʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʥʠʟʢʦʡ, ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʙʝʣʢʘ, ʪ. ʝ. ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʘ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʮʝʧʪʫʨʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ 

ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʚ ʢʘʞʜʦʤ ʢʦʤʧʦʥʝʥʪʝ (ʉ1, ʉ2, 

ʉ3). ʊʦʛʜʘ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʙʫʜʝʪ ʣʠʥʝʡʥʦ ʟʘʚʠʩʝʪʴ ʦʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ (ʬʦʨʤʫʣʘ 7): 
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jj XCxF                                                     (7) 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʣʘʩʪʠ ʜʦʧʫʩʪʠʤʳʭ ʨʝʰʝʥʠʡ ʟʘʜʘʯʠ ʚʚʝʜʝʤ 

ʦʛʨʘʥʠʯʝʥʠʷ. 

ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʧʨʦʜʫʢʪʝ (ʬʦʨʤʫʣʘ 8): 
 

                                                i

j
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,                                                        (8) 

 

ʛʜʝ ʘi,j ï ʩʦʜʝʨʞʘʥʠʝ i-ʡ ʘʤʠʥʦʢʠʩʣʦʪʳ ʚ j-ʡ ʢʦʤʧʦʥʝʥʪʝ, ʤʛ/100 ʛ; 

       bi ï ʨʝʢʦʤʝʥʜʘʮʠʠ ʌɸʆ/ɺʆɿ ʧʦ ʩʦʜʝʨʞʘʥʠʶ i-ʡ ʘʤʠʥʦʢʠʩʣʦʪʳ ʤʛ/100 ʛ. 
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ɺʳʚʦʜʳ ʧʦ ʚʪʦʨʦʤʫ ʨʘʟʜʝʣʫ 

 

1. ʆʧʨʝʜʝʣʝʥʳ ʩʭʝʤʘ ʠ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʨʝʙʝʨʥʳʝ ʢʦʩʪʠ ʂʈʉ ʩ 

ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʪʝʭʥʦʣʦʛʠʠ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ.  

2. ɺʳʙʨʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ, 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʠ ʨʘʟʤʝʨʦʚ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠ ʤʷʩʥʦʛʦ 

ʧʘʰʪʝʪʘ ʥʘ ʙʘʟʘʭ ʣʘʙʦʨʘʪʦʨʠʡ ʢʘʬʝʜʨ çʊʝʭʥʦʣʦʛʠʷ ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠ 

ʙʠʦʪʝʭʥʦʣʦʛʠʷè ʠ çʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝè ʅɸʆ 

çʋʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʐʘʢʘʨʠʤʘ ʛʦʨʦʜʘ ʉʝʤʝʡè, ʉʝʤʝʡʩʢʦʛʦ ʌʠʣʠʘʣʘ ʊʆʆ 

çʂʘʟʘʭʩʢʠʡ ʅʀʀ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè, 

ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʊʆʆ çʅʫʪʨʠʪʝʩʪè ʠ ʉʝʤʝʡʩʢʦʛʦ ʬʠʣʠʘʣʘ ɸʆ 

çʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʵʢʩʧʝʨʪʠʟʳ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠè.  
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3 ʀʉʉʃɽɼʆɺɸʅʀɽ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʉɺʆʁʉʊɺ ʀ 

ʇʀʑɽɺʆʁ ɹɽɿɸʇʆʉʅʆʉʊʀ ʄʗʉʆʂʆʉʊʅʆʁ ʇɸʉʊʓ ɼʃʗ 

ʇʈʆʀɿɺʆɼʉʊɺɸ ʄʗʉʅʆɻʆ ʇɸʐʊɽʊɸ 

 

3.1 ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

 

ʆʧʨeʜeʣeʥʠe ʦʨʛʘʥʦʣeʧʪʠʯeʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯeʩʢʠʭ ʧʦʢʘʟʘʪeʣeʡ 

ʷʚʣʷeʪʩʷ ʦʙʷʟʘʪeʣʴʥʦʡ ʦʮeʥʢʦʡ ʧʨʠ ʦʧʨeʜeʣeʥʠʠ ʩʚeʞeʩʪʠ ʤʷʩʥʳʭ 

ʧʨʦʜʫʢʪʦʚ. ʅeʞeʣʘʪeʣʴʥʳe ʤʠʢʨʦʙʠʦʣʦʛʠʯeʩʢʠe, ʘʚʪʦʣʠʪʠʯeʩʢʠe, 

ʭʠʤʠʯeʩʢʠʤʠ ʧʨʦʮeʩʩr ʚʦʟʥʠʢʘʶʱʠe ʧʨʠ ʥʘʨʫʰeʥʠʠ ʨeʞʠʤʦʚ ʠ ʩʨʦʢʦʚ 

ʭʨʘʥeʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʫʭʫʜʰeʥʠʶ ʧʦʢʘʟʘʪeʣeʡ ʧʠʱeʚʳʭ ʧʨʦʜʫʢʪʦʚ [118]. 

ʅʘ ʙʘʟe ʅɸʆ çʋʥʠʚeʨʩʠʪeʪ ʠʤeʥʠ ʐʘʢʘʨʠʤʘ ʛʦʨʦʜʘ ʉeʤeʡè ʠʤeeʪʩʷ 

ʣʠʥʠʷ ʧʦ ʧeʨeʨʘʙʦʪʢe ʢʦʩʪʥʦʛʦ ʠ ʤʷʩʦʢʦʩʪʥʦʛʦ ʩʳʨʴʷ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘeʪ 

ʚʦʣʯʦʢ-ʜʨʦʙʠʣʢʫ ʠ ʤʠʢʨʦʠʟʤeʣʴʯʠʪeʣʴ çʉʫʧeʨʤʘʩʩʢʦʣʦʡʜeʨ MKZA  10-15è 

(ʗʧʦʥʠʷ). 

ɼʣʷ ʧʦʣʫʯeʥʠʷ ʪʦʥʢʦʜʠʩʧeʨʩʥʦʡ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʨeʙeʨʥer ʢʦʩʪʠ 

ʂʈʉ ʧʦʜʚeʨʛʘʁʪʩʷ ʤeʭʘʥʠʯeʩʢʦʤʫ ʩʧʦʩʦʙʫ ʠʟʤeʣʴʯeʥʠʷ ʥʘ ʩʠʣʦʚʳʭ 

ʠʟʤeʣʴʯʠʪeʣʷʭ. ʉʪeʧeʥʴ ʠʟʤeʣʴʯeʥʠʷ ʦʧʨeʜeʣe̫ʪʩʷ ʪʦʥʢʦʡ ʨeʛʫʣʠʨʦʚʢʦʡ 

ʟʘʟʦʨʘ ʤeʞʜʫ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʤʠʢʨʦʠʟʤeʣʴʯʠʪeʣʷ ʩ ʰʘʛʦʤ 0,02 ʤʤ ʥʘ 

ʦʜʥʫ ʮeʥʫ ʜeʣeʥʠʷ ʰʢʘʣʳ (ʨʠʩʫʥʦʢ 8). 

ʈeʙeʨʥer ʢʦʩʪʠ ʧʦʣʫʯeʥʳ ʩ ʤʷʩʦʧeʨeʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨeʜʧʨʠʷʪʠʡ ʠ 

ʢʨʫʧʥʳʭ ʤʷʩʥʳʭ ʧʘʚʠʣʴʦʥʦʚ ʛʦʨʦʜʘ ʉeʤeʡ ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʠ ʨʘʟʨʫʙʣeʥʳ ʜʦ ʨʘʟʤeʨʦʚ 50-70 ʤʤ. 

ʄʷʩʦʢʦʩʪʥʦe ʩʳʨʴe ʧʨeʜʚʘʨʠʪeʣʴʥʦ ʟʘʤʦʨʘʞʠʚʘeʪʩʷ ʚ ʪeʯeʥʠe 60 

ʤʠʥʫʪ ʧʨʠ ʪeʤʧeʨʘʪʫʨe ʦʪ ʤʠʥʫʩ 18 ʜʦ 20 ÜC ʚ ʤʦʨʦʟʠʣʴʥʠʢʘʭ. 

ɿʘʤʦʨʘʞʠʚʘʥʠe ʦʙeʩʧeʯʠʚʘeʪ ʜʣʠʪeʣʴʥʦe ʭʨʘʥeʥʠe ʧʨʠ ʥʠʟʢʠʭ ʪeʤʧeʨʘʪʫʨʘʭ. 

ʕʪʦ ʦʙʫʩʣʦʚʣeʥʦ ʧʨeʜʦʪʚʨʘʱeʥʠeʤ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯeʩʢʠʭ ʧʨʦʮeʩʩʦʚ 

ʠ ʨeʟʢʦʛʦ ʫʤeʥʴehʥʠʷ ʩʢʦʨʦʩʪʠ ʬeʨʤeʥʪʘʪʠʚʥʳʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯeʩʢʠʭ 

ʠʟʤeʥeʥʠʡ.  

ʇʦʩʣe ʵʪʦʛʦ, ʟʘʤʦʨʦʞeʥʥʦe ʩʳʨʴe ʧʦʜʘeʪʩʷ ʚ ʙʫʥʢeʨ ʚʦʣʯʢʘ-ʜʨʦʙʠʣʢʠ ʩ 

ʜʠʘʤeʪʨʦʤ ʦʪʚeʨʩʪʠʡ ʚʳʭʦʜʥʦʡ ʨeh eʪʢʠ 8 ʤʤ. ʇʦʩʣe ʠʟʤeʣʴʯeʥʠʷ 

ʧʦʣʫʯeʥʥʘʷ ʤʷʩʦʢʦʩʪʥʘʷ ʤʘʩʩʘ ʧʦʜʤʦʨʘʞʠʚʘeʪʩʷ ʜʦ ʪeʤʧeʨʘʪʫʨʳ ʦʪ ʤʠʥʫʩ 18 

ʜʦ 20 ÜC ʠ ʚʥʦʚʴ ʠʟʤeʣʴʯʘeʪʩʷ ʥʘ ʚʦʣʯʢe-ʜʨʦʙʠʣʢe ʩ ʜʠʘʤeʪʨʦʤ ʦʪʚeʨʩʪʠʡ 

ʚʳʭʦʜʥʦʡ ʨeh eʪʢʠ 5 ʤʤ. ɺ ʧʦʣʫʯeʥʥʫʶ ʤʷʩʦʢʦʩʪʥʫʶ ʤʘʩʩʫ ʜʦʙʘʚʣʷʶʪ 

ʣeʜʷʥʫʶ ʚʦʜʫ ʚ ʩʦʦʪʥʦʰeʥʠʠ ʩʳʨʴe:ʚʦʜʘ 1:0,5 ʠ ʟʘʤʦʨʘʞʠʚʘʶʪ ʥʘ 1 ʯʘʩ. 

ʄʷʩʦʢʦʩʪʥʘʷ ʤʘʩʩʘ ʧeʨeʤeh ʠʚʘeʪʩʷ ʠ ʩʥʦʚʘ ʠʟʤeʣʴʯʘeʪʩʷ ʥʘ ʚʦʣʯʢe-

ʜʨʦʙʠʣʢe ʩ ʜʠʘʤeʪʨʦʤ ʦʪʚeʨʩʪʠʡ ʚʳʭʦʜʥʦʡ ʨeh eʪʢʠ 3 ʤʤ.  

ʇʦʣʫʯeʥʥʘʷ ʤʷʩʦʢʦʩʪʥʘʷ ʤʘʩʩʘ ʟʘʤʦʨʘʞʠʚʘeʪʩ̫  ʚ ʪeʯeʥʠe 1 ʯʘʩʘ ʜʦ 

ʪeʤʧeʨʘʪʫʨʳ ʦʪ ʤʠʥʫʩ 18 ʜʦ 20 ÜC. ʇʦʩʣe ʟʘʤʦʨʦʟʢʠ ʤʷʩʦʢʦʩʪʥʳʡ ʬʘʨʰ 

ʠʟʤeʣʴʯʘeʪʩʷ ʥʘ ʤʠʢʨʦʠʟʤeʣʴʯʠʪeʣe çʉʫʧeʨʤʘʩʩʢʦʣʣʦʡʜeʨè ʩʦ ʩʣeʜʫʶʱʠʤʠ 

ʟʘʟʦʨʘʤʠ ʤeʞʜʫ ʰʣʠʬʢʨʫʛʘʤʠ: 0,25 ʤʤ, 0,10 ʤʤ, 0,02 ʤʤ. ʉʭeʤʘ ʧʨʦʚeʜeʥʠʷ 

ʠʟʤeʣʴʯeʥʠʷ ʤʷʩʦʢʦʩʪʥʦʛʦ ʩʳʨʴʷ ʧʨʠʚeʜeʥʘ ʥʘ ʨʠʩʫʥʢe 5 [119-121]. 
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ʈʠʩʫʥʦʢ 5 ï ʉʭʝʤʘ ʠʟʤʝʣʴʯʝʥʠʷ ʤʷʩʦʢʦʩʪʥʦʛʦ ʩʳʨʴʷ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ 

ʫʩʪʘʥʦʚʣʝʥʘ ʦʜʥʦʨʦʜʥʘʷ ʤʘʞʫʱʘʷʩʷ ʢʦʥʩʠʩʪʝʥʮʠʷ, ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʝʥʦ 

ʥʘʣʠʯʠʝ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ.  

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ 

ʂʈʉ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʙʝʣʢʦʚ ï 12,1 ʛ/100 ʛ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ï 103,2 ʢʢʘʣ/100 ʛ (ʪʘʙʣʠʮʘ 4, ʧʨʠʣʦʞʝʥʠʝ ɺ). 

 

  

ʈʝʙʝʨʥʳʝ ʢʦʩʪʠ ʂʈʉ 

ɿʘʤʦʨʦʟʢʘ ʧʨʠ t  

ʦʪ ʤʠʥʫʩ 18 ʜʦ 20 ęC 

ʀʟʤʝʣʴʯʝʥʠʝ ʥʘ ʚʦʣʯʢʝ-ʜʨʦʙʠʣʢʝ ʩ 

ʜʠʘʤʝʪʨʦʤ ʨʝʰʝʪʢʠ 8 ʤʤ 

ɿʘʤʦʨʦʟʢʘ ʧʨʠ t  

ʦʪ ʤʠʥʫʩ 18 ʜʦ 20 ęC 

 

ʀʟʤʝʣʴʯʝʥʠʝ ʥʘ ʚʦʣʯʢʝ-ʜʨʦʙʠʣʢʝ ʩ 

ʜʠʘʤʝʪʨʦʤ ʨʝʰʝʪʢʠ 5 ʤʤ 

ɼʦʙʘʚʣʝʥʠʝ ʣʝʜʷʥʦʡ ʚʦʜʳ 

ʀʟʤʝʣʴʯʝʥʠʝ ʥʘ ʚʦʣʯʢʝ-ʜʨʦʙʠʣʢʝ ʩ 

ʜʠʘʤʝʪʨʦʤ ʨʝʰʝʪʢʠ 3 ʤʤ 

ɿʘʤʦʨʦʟʢʘ ʧʨʠ t  

ʦʪ ʤʠʥʫʩ 18 ʜʦ 20 ęC 

ʀʟʤʝʣʴʯʝʥʠʝ ʥʘ ʤʠʢʨʦʠʟʤʝʣʴʯʠʪʝʣʝ 

çʉʫʧʝʨʤʘʩʩʢʦʣʦʡʜʝʨè  

ɿʘʟʦʨʳ ʤʝʞʜʫ ʰʣʠʬʦʚʘʣʴʥʳʤʠ 

ʢʨʫʛʘʤʠ 0,25 ʤʤ, 0,10 ʤʤ, 0,02 

ʤʤ 

ʇʦʣʫʯʝʥʠʝ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ 

ʍʨʘʥʝʥʠʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʦʪ ʧʣʶʩ 2 ʜʦ 4ÁC 
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ʈʠʩʫʥʦʢ 8 ï ʆʙʱʠʡ ʚʠʜ ʤʠʢʨʦʠʟʤʝʣʴʯʠʪʝʣʷ çʉʫʧʝʨʤʘʩʩʢʦʣʦʡʜʝʨ MKZA -10-

15è (ʗʧʦʥʠʷ) 

 

ʊʘʙʣʠʮʘ 4 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʨʝʙʝʨʥʳʭ 

ʢʦʩʪʝʡ ʂʈʉ 
 

ˉ ʧ/ʧ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʡ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʷʩʢʦʩʦʪʥʦʡ ʧʘʩʪʳ ʠʟ 

ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ 

1 ɹʝʣʢʠ, ʛ/100 ʛ 10,1 

2 ɾʠʨʳ, ʛ/100 ʛ 6,7 

3 ʋʛʣʝʚʦʜʳ, ʛ/100 ʛ 0,5 

4 ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ, % ʥʝ ʙʦʣʝʝ 76,7 

5 ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ, ʢʢʘʣ/100 ʛ 103,2 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʠʩʩʣʝʜʦʚʘʥʘ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ. ɿʘʤʝʨ ʨʘʟʤʝʨʦʚ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʙʳʣ 

ʩʜʝʣʘʥ ʩ ʧʦʤʦʱʴʶ ʨʘʩʪʨʦʚʦʛʦ ʩʢʘʥʠʨʫʶʱʝʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ 

çJSM-6390LVè (ʬʠʨʤʘ çJEOLè, ʗʧʦʥʠʷ).  

ʂʘʢ ʠ ʧʨʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʝ, ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʢʦʩʪʥʳʭ 

ʯʘʩʪʠʮ ʨʘʟʤʝʨʦʤ ʦʪ 0,05 ʜʦ 1 ʤʤ (ʨʠʩʫʥʦʢ 9). 
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                                               ʘ                                                                ʙ 

 

 
ʚ 

 

ʘ, ʙ, ʚ ï ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʩʪʨʫʢʪʫʨʳ 
 

ʈʠʩʫʥʦʢ 9 ï ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʢʦʩʪʝʡ ʂʈʉ 

 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʧʦʟʚʦʣʷʝʪ 

ʦʮʝʥʠʪʴ ʝʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʨʠʛʦʜʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʳʭ 

ʧʨʦʜʫʢʪʦʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʦʛʣʘʩʥʦ 

ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ.  

ʉʦʜʝʨʞʘʥʠʝ ʚ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝ ʂʄɸʌɸʠʄ ʤʝʥʝʝ 1*10
5
 ʂʆɽ/ʛ; 

ʢʦʣʠʬʦʨʤʳ, L.monocytogenes, ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʘʣʴʤʦʥʝʣʣʳ ʥʝ ʦʙʥʘʨʫʞʝʥʳ (ʪʘʙʣʠʮʘ 5, ʧʨʠʣʦʞʝʥʠʝ ɻ) [122]. 

 

ʊʘʙʣʠʮʘ 5 ï ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʄʠʢʨʦʙʠʦʣʦ-

ʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ʅʦʨʤʠʨʫʝʤʳʡ 

ʧʦʢʘʟʘʪʝʣʴ 

ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʄʷʩʦʢʦʩʪʥʘʷ 

ʧʘʩʪʘ (ʨʝʙʝʨʥʳʝ 

ʢʦʩʪʠ) 

ʂʄɸʌɸʠʄ  ɻʆʉʊ 10444.15-94 

ʅʝ ʙʦʣʝʝ 5*10
5
 

ʂʆɽ/ʛ 

 

ʄʝʥʝʝ 1*10
5
 ʂʆɽ/ʛ 

 ɹɻʂʇ (ʢʦʣʠʬʦʨʤʳ) ɻʆʉʊ 31747-2012 

ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʚ 

0,0001 ʛ 

ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʚ 0,0001 

ʛ 
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ʧʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 5 

 L.monocytogenes ɻʆʉʊ ʈ 32031-12 

ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʚ 

25,0 ʛ 

ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʚ 25,0 ʛ 

ʇʘʪʦʛʝʥʥʳʝ ʤ/ʦ ʚ 

ʪ.ʯ. ʩʘʣʴʤʦʥʝʣʣʳ 

ɻʆʉʊ 31659-2012 

ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʚ 

25,0 ʛ 

ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʚ 25,0 ʛ 

 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʚʳʷʚʣʝʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʚ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝ ï 

5318 ʤʛ/100 ʛ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʚ ʩʫʙʧʨʦʜʫʢʪʘʭ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

(ʧʝʯʝʥʴ ï 5,00 ʤʛ/100 ʛ, ʩʝʨʜʮʝ ï 8,00 ʤʛ/100 ʛ, ʧʦʯʢʠ ï 13,00 ʤʛ/100 ʛ, ʷʟʳʢ ï 

6,39 ʤʛ/100 ʛ, ʤʦʟʛ ï 43,00 ʤʛ/100 ʛ) ʠ ʧʪʠʮʳ (ʢʫʨʠʥʘʷ ʧʝʯʝʥʴ ï 15 ʤʛ/100 ʛ) 

[123]. 

ʉʦʜʝʨʞʘʥʠʝ ʤʘʛʥʠʷ ʩʦʩʪʘʚʠʣʦ 207,62 ʤʛ/100 ʛ ʚ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝ ʠʟ 

ʢʦʩʪʝʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʘʛʥʠʷ ʚ ʢʦʩʪʷʭ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʙʲʷʩʥʷʝʪʩʷ ʝʛʦ ʚʘʞʥʦʡ ʨʦʣʴʶ ʚ ʧʦʜʜʝʨʞʘʥʠʠ 

ʙʘʣʘʥʩʘ ʠ ʫʜʝʨʞʘʥʠʠ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʧʦʙʦʯʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʩʦʜʝʨʞʘʥʠʝ ʤʘʛʥʠʷ ʚ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝ ʠʟ 

ʢʦʩʪʝʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ ʚ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʘʭ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʧʪʠʮʳ. ʊʦʣʴʢʦ ʷʠʯʥʘʷ ʩʢʦʨʣʫʧʘ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʝ 

ʤʘʛʥʠʷ (406-412, 9 ʤʛ/100 ʛ). 

ʇʦʤʠʤʦ ʩʦʝʜʠʥʝʥʠʡ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ, ʢʦʩʪʥʘʷ ʪʢʘʥʴ ʩʦʜʝʨʞʠʪ 

ʞʝʣʝʟʦ. ʄʝʜʴ ʠ ʮʠʥʢ ʚ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝ ʠʟ ʢʦʩʪʝʡ ʂʈʉ ʥʝ ʦʙʥʘʨʫʞʝʥʳ 

(ʪʘʙʣʠʮʘ 6, ʧʨʠʣʦʞʝʥʠʝ ɼ).  

 

ʊʘʙʣʠʮʘ 6 ï ʉʦʜʝʨʞʘʥʠʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝ 
 

ˉ ʧ/ʧ ʅʘʠʤʝʥʦʚʘʥʠʝ ʉʦʜʝʨʞʘʥʠʝ, ʤʛ/100 ʛ ʅʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ 

1 ʂʘʣʴʮʠʡ 5318,13Ñ1063,63 ʈ 4.1.1672-2003, ʨ.II, ʧ.3 

2 ʄʘʛʥʠʡ 207,62Ñ41,52 ʈ 4.1.1672-2003, ʨ.II, ʧ.3 

3 ɾʝʣʝʟʦ 8,35Ñ1,67 ɻʆʉʊ 26928-86 

4 ʎʠʥʢ ʅʝ ʦʙʥʘʨʫʞʝʥʦ ɻʆʉʊ 33824-2016 

5 ʄʝʜʴ ʅʝ ʦʙʥʘʨʫʞʝʥʦ ɻʆʉʊ 33824-2016 

 

ʄʷʩʦʢʦʩʪʥʘʷ ʧʘʩʪʘ ʧʦʣʫʯʝʥʥʘʷ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝè ʅɸʆ çʋʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʐʘʢʘʨʠʤʘ 

ʛʦʨʦʜʘ ʉʝʤʝʡè ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʦʪʩʫʪʩʪʚʠʝ ʧʘʪʦʛʝʥʥʦʡ 

ʤʠʢʨʦʬʣʦʨʳ. ʇʨʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʦʡ ʦʮʝʥʢʝ 

ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʨʘʟʤʝʨʦʤ ʦʪ 0,05 ʜʦ 1 ʤʤ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʣʴʯʝʥʠʷ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʚ ʪʝʭʥʦʣʦʛʠʠ ʤʷʩʥʳʭ 

ʧʨʦʜʫʢʪʦʚ. 
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3.2 ʇʠʱʝʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

 

ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʤʘʰʠʥʳ ʚ ʧʨʦʮʝʩʩʝ ʠʟʤʝʣʴʯʝʥʠʷ ʧʨʦʜʫʢʪ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʩʠʣ ʥʘʛʨʝʚʘʝʪʩʷ. ʅʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʤʷʩʦʢʦʩʪʥʦʛʦ ʬʘʨʰʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʝʥʘʪʫʨʘʮʠʠ ʙʝʣʢʦʚ. 

ʇʨʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ, ʚʳʟʳʚʘʶʱʝʡ ʜʝʥʘʪʫʨʘʮʠʶ ʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ, 

ʧʨʦʠʩʭʦʜʠʪ ʫʧʨʦʯʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ, ʫʤʝʥʴʰʘʝʪʩʷ 

ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʝʨʝʛʨʝʚʘ ʧʨʦʜʫʢʪʘ 

ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʟʤʝʣʴʯʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʫ. 

ʉʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʤʷʩʦʢʦʩʪʥʳʡ ʬʘʨʰ 

ʣʝʜʷʥʦʡ ʚʦʜʳ, ʣʴʜʘ ʠ ʩʥʝʛʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʟʤʝʣʴʯʝʥʠʷ ʥʘ ʚʦʣʯʢʝ-ʜʨʦʙʠʣʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʭʦʜʥʦʛʦ ʩʳʨʴʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʘʤʝʪʨʘ ʨʝʰʝʪʢʠ. ʏʝʤ 

ʤʝʥʴʰʝ ʜʠʘʤʝʪʨ ʨʝʰʝʪʢʠ, ʪʝʤ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʳʭʦʜʥʦʛʦ ʩʳʨʴʷ. ʊʘʢ ʧʨʠ 

d=3 ʤʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʤʷʩʦʢʦʩʪʥʦʛʦ ʬʘʨʰʘ ʧʦʚʳʰʘʝʪʩʷ ʜʦ 26 Áʉ.  

ʋʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʦʙʨʘʟʦʚʘʥʠʷ ʪʝʧʣʘ 

ʚʩʣʝʜʩʪʚʠʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʨʘʟʨʫʰʝʥʠʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʩʠʣʘʤʠ ʪʨʝʥʠʷ 

ʢʦʩʪʥʦʛʦ ʩʳʨʴʷ ʦ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ ʤʘʰʠʥʳ, ʨʘʙʦʪʳ ʫʧʨʫʛʦʡ ʠ ʧʣʘʩʪʠʯʝʩʢʦʡ 

ʜʝʬʦʨʤʘʮʠʠ ʢʦʩʪʥʦʛʦ ʩʳʨʴʷ. 

ʇʨʠ ʪʦʥʢʦʤ ʠʟʤʝʣʴʯʝʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʦʝ ʨʘʟʨʫʰʝʥʠʝ ʪʢʘʥʠ, ʥʦ ʠ ʭʠʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ.  

ʀʟʤʝʣʴʯʝʥʠʝ ʢʣʝʪʦʢ ʚ ʧʨʦʮʝʩʩʝ ʠʟʤʝʣʴʯʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ 

ʦʙʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʦʜʦʡ, ʦʩʚʦʙʦʞʜʝʥʠʶ ʙʝʣʢʦʚ, 

ʫʚʝʣʠʯʝʥʠʶ ʩʚʷʟʘʥʥʦʡ ʚʣʘʛʠ ʠ ʠʟʤʝʥʝʥʠʶ ʬʦʨʤ ʩʚʷʟʠ ʚʦʜʳ ʩ ʬʘʨʰʝʤ. 

ʊʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʦʙʣʘʩʪʠ ʨʝʟʘʥʠʷ, ʯʪʦ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʝʥʘʪʫʨʘʮʠʠ ʙʝʣʢʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʘʤʳʤ ʦʧʪʠʤʘʣʴʥʳʤ 

ʚʘʨʠʘʥʪʦʤ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʷʚʣʷʝʪʩʷ ʤʷʩʦʢʦʩʪʥʘʷ ʧʘʩʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 50 % 

ʚʦʜʳ [124]. 

ʇʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ 

ʧʦʢʘʟʘʪʝʣʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɹʝʟʦʧʘʩʥʦʩʪʴ ʤʷʩʘ ʠ ʤʷʩʦʧʨʦʜʫʢʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʪʩʫʪʩʪʚʠʝʤ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ, ʧʝʨʝʜʘʶʱʠʭʩʷ ʯʝʣʦʚʝʢʫ, 

ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʯʫʞʝʨʦʜʥʳʭ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʤʠ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ.  

ʀʭ ʩʦʜʝʨʞʘʥʠʝ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʛʠʛʠʝʥʠʯʝʩʢʠʤʠ ʥʦʨʤʘʤʠ ʜʣʷ ʚʩʝʭ 

ʚʠʜʦʚ ʤʷʩʘ ʠ ʤʷʩʦʧʨʦʜʫʢʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ 

ʧʦʢʘʟʘʣʠ ʦʪʩʫʪʩʪʚʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʧʝʩʪʠʮʠʜʦʚ, ʢʘʜʤʠʷ, ʨʪʫʪʠ ʠ ʜʦʧʫʩʪʠʤʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ (0,056 ʤʛ/ʢʛ), ʤʳʰʴʷʢʘ (0,011 ʤʛ/ʢʛ), ʮʝʟʠʷ-137 (5,7 ʤʛ/ʢʛ) 

(ʪʘʙʣʠʮʘ 7, ʧʨʠʣʦʞʝʥʠʝ ɽ). 
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ˉ 

ʧ/ʧ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʅʦʨʤʳ 

ʧʦ ʅɼ 
ʉʦʜʝʨʞʘʥʠʝ 

ʅʦʨʤʘʪʠʚʥʳʡ 

ʜʦʢʫʤʝʥʪ 

1 ʊʦʢʩʠʯʥʳʝ ʵʣʝʤʝʥʪʳ, ʤʛ/ʢʛ, ʥʝ ʙʦʣʝʝ: 

ʉʚʠʥʝʮ 0,5 0,056 ɻʆʉʊ 20178-96 

ʄʳʰʴʷʢ 0,1 0,011 ɻʆʉʊ 31266-2004 

ʂʘʜʤʠʡ 0,05 ʅʝ ʦʙʥʘʨʫʞʝʥʦ ɻʆʉʊ 30178-96 

ʈʪʫʪʴ 0,03 ʅʝ ʦʙʥʘʨʫʞʝʥʦ ʄʋʂ 4.1.1472-03 

2 ɸʥʪʠʙʠʦʪʠʢʠ, ʤʛ/ʢʛ, ʥʝ ʙʦʣʝʝ: 

ʃʝʚʦʤʠʮʝʪʠʥ ʅʝ 

ʜʦʧʫʩ-

ʢʘʝʪʩʷ 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ ʉʊ ʈʂ ʀʉʆ 13493-07 

ʊʝʪʨʘʮʠʢʣʠʥʦʚʘʷ ʛʨʫʧʧʘ ʅʝ 

ʜʦʧʫʩ-

ʢʘʝʪʩʷ 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ ʉʊ ʈʂ 1505-2006 

3 ʇʝʩʪʠʮʠʜʳ, ʤʛ/ʢʛ, ʥʝ ʙʦʣʝʝ: 

ɻʝʢʩʘʭʣʦʨʮʠʢʣʦʛʝʢʩʘʥ (Ŭ, 

ɓ, ɔ-ʠʟʦʤʝʨʳ) 

0,1 ʅʝ ʦʙʥʘʨʫʞʝʥʦ ʄʋ 2142-80 

ɼɼʊ ʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪʳ 0,1 ʅʝ ʦʙʥʘʨʫʞʝʥʦ ʄʋ 2142-80 

4 ʈʘʜʠʦʥʫʢʣʠʜʳ, ʙʢ/ʢʛ, ʥʝ ʙʦʣʝʝ: 

ʎʝʟʠʡ-137 200 5,7 ɻʆʉʊ 32161-2013 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʙʣʶʜʝʥʠʝ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʠʩʢʣʶʯʝʥʠʝ 

ʥʘʨʫʰʝʥʠʷ ʨʝʞʠʤʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʢʦʩʪʥʦʛʦ ʩʳʨʴʷ, ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʤʫ ʧʦʣʫʯʝʥʠʶ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʪʨʝʙʦʚʘʥʠʷʤ ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

 

3.3 ʌʝʨʤʝʥʪʘʮʠʷ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʚ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝ ʠʟ ʨʝʙʝʨʥʳʭ 

ʢʦʩʪʝʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

 

ʌʝʨʤʝʥʪʳ ʠʛʨʘʶʪ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ 

ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʦʩʫʱʝʩʪʚʣʷʷ ʠʣʠ ʧʦʤʦʛʘʷ ʦʩʫʱʝʩʪʚʠʪʴ ʤʥʦʛʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʚ ʜʨʫʛʠʭ ï ʟʘʪʨʫʜʥʷʷ ʠʭ ʧʨʦʚʝʜʝʥʠʝ. 

ʇʨʝʚʨʘʱʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʚ ʛʦʪʦʚʳʝ ʧʨʦʜʫʢʪʳ ʚ ʪʘʢʠʭ ʦʪʨʘʩʣʷʭ 

ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʘʢ ʚʠʥʦʜʝʣʠʝ, ʧʠʚʦʚʘʨʝʥʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʩʧʠʨʪʘ, ʭʣʝʙʦʧʝʯʝʥʠʝ, ʩʳʨʦʜʝʣʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʷʜʘ ʢʠʩʣʦʤʦʣʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʬʝʨʤʝʥʪʦʚ [125].  

ʌʝʨʤʝʥʪʥʳʝ ʧʨʝʧʘʨʘʪ rʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʪʝʭʥʦʣʦʛʠʠ ʤʷʩʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʋʣʫʯʰʝʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 

ʤʷʩʝ ʬʝʨʤʝʥʪʦʚ [126]. 

ʌʝʨʤʝʥʪʥʳʝ ʧʨʝʧʘʨʘʪʳ ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʫʚʝʣʠʯʠʚʘʪʴ ʚʳʭʦʜ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʧʦʚʳʰʘʪʴ ʝʝ ʢʘʯʝʩʪʚʦ, ʵʢʦʥʦʤʠʪʴ ʩʳʨʴʝ ʠ ʫʣʫʯʰʘʪʴ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚ 

ʧʦʣʫʯʝʥʠʠ ʧʠʱʠ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚ [127]. 
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ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʩʪʥʦʛʦ ʢʦʣʣʘʛʝʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ (ʨʠʩʫʥʦʢ 10). ɺ ʢʦʩʪʠ, ʤʦʣʝʢʫʣʳ 

ʢʦʣʣʘʛʝʥʘ ʪʝʩʥʦ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʤʠʥʝʨʘʣʴʥʦʡ ʬʘʟʦʡ (ʥʘʥʦʯʘʩʪʠʮʘʤʠ 

ʤʠʥʝʨʘʣʦʚ ʬʦʩʬʘʪʘ ʢʘʣʴʮʠʷ), ʦʙʨʘʟʫʷ ʩʣʦʞʥʫʶ ʚʟʘʠʤʦʩʚʷʟʘʥʥʫʶ ʩʝʪʴ. 

ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʩʪʥʦʛʦ ʢʦʣʣʘʛʝʥʘ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʟʘʧʫʪʘʥʥʦʩʪʠ, ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʢʨʠʩʪʘʣʣʘʤʠ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʘ ʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʘʤʠʥʦʢʠʩʣʦʪʥʳʤʠ ʛʨʫʧʧʘʤʠ (ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʧʦʣʠʘʩʧʘʨʘʛʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʦʩʪʘʪʢʠ ʢʘʨʙʦʢʩʠ ʛʣʫʪʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʣʫʪʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ) ʚ ʢʦʩʪʥʦʤ ʢʦʣʣʘʛʝʥʝ [128]. 

 

 
 

ʈʠʩʫʥʦʢ 10 ï ʀʝʨʘʨʭʠʯʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʩʪʠ ʚ ʤʘʢʨʦ- ʠ ʥʘʥʦʨʘʟʤʝʨʘʭ 

 

ʂʦʩʪʥʘʷ ʪʢʘʥʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʪʝʨʦʛʝʥʥʳʡ ʢʦʤʧʦʟʠʪʥʳʡ 

ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʥʘ ʩʚʦʝʤ ʩʘʤʦʤ ʥʠʟʢʦʤ ʠʝʨʘʨʭʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʩʦʩʪʦʠʪ ʠʟ 

ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʪʨʠʮʳ (ʦʢʦʣʦ 20-30 %), ʥʝʦʨʛʘʥʠʯʝʩʢʠʡ (ʦʪ 60 ʜʦ 70 %) ʠ 

ʚʦʜʘ (ʜʦ 10 %). ʆʨʛʘʥʠʯʝʩʢʘʷ ʯʘʩʪʴ ʢʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʩʥʦʚʥʦʤ (90 %) 

ʢʦʣʣʘʛʝʥʦʚʳʤʠ ʬʠʙʨʠʣʣʘʤʠ. ʅʝʦʨʛʘʥʠʯʝʩʢʘʷ ʯʘʩʪʴ ʢʦʩʪʥʦʡ ʪʢʘʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ çʙʠʦʣʦʛʠʯʝʩʢʠʤ ʘʧʘʪʠʪʦʤè, ʤʠʥʝʨʘʣʴʥʦʡ ʬʘʟʦʡ.  

ɹʝʣʢʠ-ʬʝʨʤʝʥʪʳ ʚʳʩʪʫʧʘʶʪ ʢʘʪʘʣʠʟʘʪʦʨʘʤʠ, ʪʦ ʝʩʪʴ ʫʯʘʩʪʚʫʶʪ ʚ 

ʫʩʢʦʨʝʥʠʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʚ ʢʣʝʪʢʘʭ. ʅʘʧʨʠʤʝʨ, ʙʝʣʢʠ ʞʝʣʫʜʦʯʥʦʛʦ 

ʩʦʢʘ ʧʝʧʩʠʥ ʠ ʪʨʠʧʩʠʥ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʩʱʝʧʣʝʥʠʶ ʧʠʱʠ [129]. 

ɸʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ï ʦʨʛʘʥʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʨʘʮʠʦʥʝ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ (ʨʠʩʫʥʦʢ 

12). ɺʳʧʦʣʥʷʝʪ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʷ ʠ ʢʦʬʝʨʤʝʥʪʘ 

ʥʝʢʦʪʦʨʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʷʚʣʷʝʪʩʷ ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ. 

ɹʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʝʥ (ʩʧʦʩʦʙʝʥ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ) 

ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʠʟʦʤʝʨʦʚ ï L-ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʥʘʟʳʚʘʝʤʘʷ ʪʘʢʞʝ 

ʚʠʪʘʤʠʥʦʤ C, ʢʦʪʦʨʳʡ ʚ ʧʨʠʨʦʜʝ ʩʦʜʝʨʞʠʪʩʷ ʚʦ ʤʥʦʛʠʭ ʬʨʫʢʪʘʭ ʠ ʦʚʦʱʘʭ 

[130]. 

https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%84%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%B1%D0%BE%D0%BB%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B8%D0%BE%D0%BA%D1%81%D0%B8%D0%B4%D0%B0%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BE%D0%BC%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%A4%D1%80%D1%83%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%9E%D0%B2%D0%BE%D1%89%D0%B8
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ʈʠʩʫʥʦʢ 12 ï ʉʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ C6H8O6 

 

ɺʝʣʠʯʠʥʫ pKa ʥʘʟʳʚʘʶʪ ʩʠʣʦʚʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʢʠʩʣʦʪʳ. ɺʝʣʠʯʠʥʘ pKa 

ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʨʘʚʥʘ 4,1. 

ɼʣʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʝʧʩʠʥʘ ʠ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʥʘ ʩʪʝʧʝʥʴ 

ʨʘʩʱʝʧʣʝʥʠʷ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʚ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ 

ʩʦʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʦʧʳʪʘ (ʨʠʩʫʥʦʢ 11), ʨʘʙʦʯʠʡ pH ʨʝʘʢʮʠʠ ʨʘʚʝʥ 2,0, 

ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ 10 ʜʦ 50 Áʉ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʝʘʢʮʠʠ ʦʪ 1 ʜʦ 8 

ʯ.  

 

ʄʷʩʦʢʦʩʪʥʘʷ ʧʘʩʪʘ 

 

Ź 

 

ɸʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 

(0,05 ʄ) 
+ 

ʇʝʧʩʠʥ 

(pH 2,0) 

t=10é50 Áʉ 

Ű=1é8 ʯ 

 

Ź 

 

ʕʢʩʪʨʘʢʮʠʷ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ 

(21
 Ü
ʉ, 1ʄ NaOH) 

 

ʈʠʩʫʥʦʢ 11 ï ʉʭʝʤʘ ʦʧʳʪʘ ʬʝʨʤʝʥʪʥʦʛʦ ʨʘʩʱʝʧʣʝʥʠʷ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʩ 

ʢʠʩʣʦʪʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʚ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝʡ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ 

 

ʅʘ ʧʨʦʪʝʢʘʥʠʝ ʨʝʘʢʮʠʠ ʚʣʠʷʶʪ ʪʘʢʠʝ ʬʘʢʪʦʨʳ ʢʘʢ pH, ʪʝʤʧʝʨʘʪʫʨʘ, 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʝʨʤʝʥʪʘ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʫʙʩʪʨʘʪʘ [131]. 
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1. ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦpʦʩʪʠ pʝʘʢʮʠʠ ʦʪ pʅ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʬʝpʤʝʥʪʘ ʩʫʱʝʩʪʚʫʝʪ ʠʥʪʝpʚʘʣ pʅ ʩpʝʜʳ ʦʧʪʠʤʘʣʴʥʳʡ 

ʜʣʷ ʧpʦʷʚʣʝʥʠʷ ʝʛʦ ʚʳʩʰʝʡ ʘʢʪʠʚʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʨʅ ʜʣʷ ʧʝʧʩʠʥʘ 1,5-2,5, ʪʨʠʧʩʠʥʘ 8,0-8,5, ʘʤʠʣʘʟʳ ʩʣʶʥʳ 7,2, ʘʨʛʠʥʘʟʳ 9,7, 

ʢʠʩʣʦʡ ʬʦʩʬʘʪʘʟʳ 4,5-5,0, ʩʫʢʮʠʥʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ 9,0. 

ʆʧʪʠʤʘʣʴʥʳʤ ʩʯʠʪʘʝʪʩʷ ʪʦ ʟʥʘʯʝʥʠʝ pʅ, ʧpʠ ʢʦʪʦpʦʤ pʝʘʢʮʠʷ 

ʧpʦʪʝʢʘʝʪ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦpʦʩʪʴʶ. ʇpʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʠ ʙʦʣʝʝ ʥʠʟʢʠʭ pʅ 

ʘʢʪʠʚʥʦʩʪʴ ʬʝpʤʝʥʪʘ ʩʥʠʞʘʝʪʩʷ. ʉ ʧʦʥʠʞʝʥʠʝʤ pʅ ʚʦʟpʘʩʪʘʝʪ ʢʠʩʣʦʪʥʦʩʪʴ ʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʥʮʝʥʪpʘʮʠʷ ʅ+-ʠʦʥʦʚ. ʋʚʝʣʠʯʠʚʘʝʪʩʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʘpʷʜʦʚ ʚ ʩpʝʜʝ [132].  

2. ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ 

ʆʪʩʣʝʞʠʚʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʦʪ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ. ʊʘʢ, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʚ ʪʝʯʝʥʠʠ 60 ʤʠʥʫʪ 

ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʥʘʠʙʦʣʝʝ ʥʠʟʢʘʷ, ʘ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʚ ʪʝʯʝʥʠʠ 300 

ʤʠʥʫʪ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʘʠʙʦʣʴʰʘʷ ʘʢʪʠʚʥʦʩʪʴ. ɼʘʣʝʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʧʘʜ 

ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ (ʨʠʩʫʥʦʢ 14). 

 

 
 

ʈʠʩʫʥʦʢ 14 ï ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ 

ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ 
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3. ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ.  

ʉʢʦʨʦʩʪʴ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʨʝʘʢʮʠʡ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʆʜʥʘʢʦ ʚʩʣʝʜʩʪʚʠʝ ʙʝʣʢʦʚʦʡ 

ʧʨʠʨʦʜʳ ʬʝʨʤʝʥʪʘ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʪʫʧʘʝʪ 

ʜʝʥʘʪʫʨʘʮʠʷ ʬʝʨʤʝʥʪʘ. ʊʝʤʧʝʨʘʪʫʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ 

ʤʘʢʩʠʤʘʣʴʥʘ, ʥʘʟʳʚʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʦʧʪʠʤʫʤʦʤ 

ɿʘʚʠʩʠʤʦʩʪʴ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʧʝʧʩʠʥʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʦʧʠʩʳʚʘʝʪʩʷ ʢʨʠʚʦʡ ʩ ʤʘʢʩʠʤʫʤʦʤ ʩʢʦʨʦʩʪʠ ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ 

25 ʜʦ 35 Áʉ (ʨʠʩʫʥʦʢ 15).  

 

 
 

ʈʠʩʫʥʦʢ 15 ï ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

 

ʇʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʧʦʥʠʞʘʝʪʩʷ, ʥʦ ʥʝ 

ʠʩʯʝʟʘʝʪ ʩʦʚʩʝʤ. 

ʊʘʢ, ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʧʝʧʩʠʥʘ ʚ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝ ʤʘʢʩʠʤʘʣʴʥʘ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʨʘʚʥʦʡ 30 Áʉ. 

ʉʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʙʣʠʟʢʦʡ ʠ ʚʳʰʝ 50 ÁC 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʬʝʨʤʝʥʪ ʫʪʨʘʯʠʚʘʝʪ ʩʚʦʶ ʘʢʪʠʚʥʦʩʪʴ, ʪʘʢ ʢʘʢ 

ʧʨʦʠʩʭʦʜʠʪ ʪʝʧʣʦʚʘʷ ʜʝʥʘʪʫʨʘʮʠʷ ʙʝʣʢʘ-ʬʝʨʤʝʥʪʘ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʧʦʣʥʦʤʫ 

ʧʨʝʢʨʘʱʝʥʠʶ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ.  
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4. ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʬʝʨʤʝʥʪʘ. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʤʦʣʝʢʫʣ ʬʝʨʤʝʥʪʘ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ 

ʚʦʟʨʘʩʪʘʝʪ ʥʝʧʨʝʨʳʚʥʦ ʠ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʦʣʠʯʝʩʪʚʫ ʬʝʨʤʝʥʪʘ, ʪʘʢ 

ʢʘʢ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ ʬʝʨʤʝʥʪʘ ʧʨʦʠʟʚʦʜʠʪ ʙʦʣʴʰʝʝ ʯʠʩʣʦ 

ʤʦʣʝʢʫʣ ʧʨʦʜʫʢʪʘ (ʨʠʩʫʥʦʢ 16). 

 

 
 

ʈʠʩʫʥʦʢ 16 ï ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʝʨʤʝʥʪʘ 

 

5. ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʦʪ ʦʙʲʝʤʘ ʩʫʙʩʪʨʘʪʘ 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʤʘ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ 

ʚʦʟʨʘʩʪʘʝʪ ʵʪʦ ʦʟʥʘʯʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ. ɿʘʪʝʤ ʥʘʙʣʶʜʘʝʪʩʷ 

ʵʬʬʝʢʪ ʥʘʩʳʱʝʥʠʷ, ʢʦʛʜʘ ʚʩʝ ʤʦʣʝʢʫʣʳ ʬʝʨʤʝʥʪʘ ʟʘʥʷʪʳ ʤʦʣʝʢʫʣʘʤʠ 

ʩʫʙʩʪʨʘʪʘ ʠ ʥʝʧʨʝʨʳʚʥʦ ʚʝʜʫʪ ʢʘʪʘʣʠʟ, ʟʜʝʩʴ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʤʘʢʩʠʤʘʣʴʥʘ 

(ʨʠʩʫʥʦʢ 17). 
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ʈʠʩʫʥʦʢ 17 ï ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʦʪ ʦʙʲʝʤʘ ʩʫʙʩʪʨʘʪʘ 

 

ʇʦʩʨʝʜʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ 

ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ ʧʦʩʣʝ ʬʝʨʤʝʥʪʘʮʠʠ ʧʝʧʩʠʥʦʤ ʩ ʘʩʢʦʨʙʠʥʦʚʦʡ 

ʢʠʩʣʦʪʦʡ ʦʧʨʝʜʝʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ (ʨʠʩʫʥʦʢ 17), ʪʦʛʜʘ ʢʘʢ ʚ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝ ʜʦ ʬʝʨʤʝʥʪʘʮʠʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʢʦʩʪʥʳʝ ʯʘʩʪʠʮʳ 

ʨʘʟʤʝʨʦʤ ʦʪ 0,05 ʜʦ 1 ʤʤ (ʨʠʩʫʥʦʢ 18). 

 

       
                                ʜʦ ʬʝʨʤʝʥʪʘʮʠʠ                                        ʧʦʩʣʝ ʬʝʨʤʝʥʪʘʮʠʠ 

 

ʈʠʩʫʥʦʢ 18 ï ʉʨʘʚʥʝʥʠʝ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ 

 ʜʦ ʠ ʧʦʩʣʝ ʬʝʨʤʝʥʪʘʮʠʠ ʩ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ 
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ʌʝʨʤʝʥʪʘʮʠʠ ʧʝʧʩʠʥʦʤ ʠ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ 

ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ ʧʦʢʘʟʘʣʘ ʨʘʩʱʝʧʣʝʥʠʝ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ. ʋʩʪʘʥʦʚʣʝʥʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʨʝʘʢʮʠʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ: ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʧʝʧʩʠʥ ʧʨʦʷʚʣʷʝʪ ʥʘʠʙʦʣʴʰʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 30 Áʉ.  

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʧʝʧʩʠʥʦʤ ʠ 

ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 30 Áʉ ʧʦʢʘʟʘʣʘ ʥʘʠʙʦʣʴʰʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʨʝʘʢʮʠʠ ʙʦʣʝʝ 4 ʯʘʩʦʚ. 

ɼʨʫʛʦʡ ʧʘʨʘʤʝʪʨ ʚʣʠʷʶʱʠʡ ʥʘ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ï ʢʦʣʠʯʝʩʪʚʦ 

ʬʝʨʤʝʥʪʘ, ʚʣʠʷʝʪ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ, ʪʦʛʜʘ 

ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ, ʯʝʤ ʙʦʣʴʰʝ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ, ʪʝʤ ʥʠʞʝ ʘʢʪʠʚʥʦʩʪʴ ʧʝʧʩʠʥʘ.  

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʜʦ ʠ ʧʦʩʣʝ 

ʬʝʨʤʝʥʪʘʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʚ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝ 

ʧʦʩʣʝ ʬʝʨʤʝʥʪʘʮʠʠ. ʆʪʩʫʪʩʪʚʠʝ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʚ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʝʟʦʧʘʩʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʝʝ ʚ ʪʝʭʥʦʣʦʛʠʠ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

 

3.4 ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʥʘ ʧʘʨʘʤʝʪʨʳ 

ʬʝʨʤʝʥʪʘʮʠʠ 

 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʧʨʦʚʝʜʝʥʘ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʣʘʥʘ ʧʨʦʮʝʩʩʘ ʬʝʨʤʝʥʪʘʮʠʠ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʚ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝ ʚʩʝ ʩʚʝʜʝʥʠʷ ʦ ʚʭʦʜʥʳʭ (ʪʦ ʝʩʪʴ ʨʝʛʫʣʠʨʫʝʤʳʭ ʠʣʠ 

ʠʟʤʝʥʷʝʤʳʭ) ʬʘʢʪʦʨʘʭ ʧʨʝʜʩʪʘʚʠʤ ʚ ʪʘʙʣʠʮʝ 11. 

 

ʊʘʙʣʠʮʘ 11 ï ɺʭʦʜʥʳʝ ʩʚʝʜʝʥʠʷ 
 

ʋʨʦʚʥʠ 

ʌʘʢʪʦʨʳ 

ʍ1 (ʪʝʤʧʝʨʘʪʫʨʘ) 
ʍ2 (ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʦʙʨʘʙʦʪʢʠ) 

ʍ3 

(ʩʦʦʪʥʦʰʝʥʠʝ) 

ʆʩʥʦʚʥʦʡ 25 4,5 0,2 

ʀʥʪʝʨʚʘʣ 

ʚʘʨʴʠʨʦʚʘʥʠʷ 
15 3,5 0,2 

ɺʝʨʭʥʠʡ 40 8 0,4 

ʅʠʞʥʠʡ 10 1 0 

 

ʉʦʩʪʘʚʠʤ ʧʣʘʥ ʧʦʣʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʣʷ ʪʨʝʭ ʬʘʢʪʦʨʦʚ ʧʦ 

ʜʚʫʤ ʫʨʦʚʥʷʤ ʇʌʕ 2
3
. ʂʦʣʠʯʝʩʪʚʦ ʦʧʳʪʦʚ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ 2

k
 ʛʜʝ k - 

ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ. ʋʩʣʦʚʠʷ ʢʘʞʜʦʛʦ ʦʧʳʪʘ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʨʦʢʝ ʤʘʪʨʠʮʳ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʂʘʞʜʳʡ ʦʧʳʪ ʧʨʦʚʦʜʠʤ 

ʪʨʠ ʨʘʟʘ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʟʘ ʩʯʝʪ 

ʫʤʝʥʴʰʝʥʠʷ ʚʣʠʷʥʠʷ ʩʣʫʯʘʡʥʳʭ ʦʰʠʙʦʢ ʠʟʤʝʨʝʥʠʡ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʘʪʨʠʮʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ ʩʦʛʣʘʩʥʦ 

ʪʘʙʣʠʮʝ 12. 
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ʊʘʙʣʠʮʘ 12 ï ʄʘʪʨʠʮʘ ʧʣʘʥʠʨʦʚʘʥʠʷ 
 

 ̄ʧ/ʧ X1 X2 X3 Y1 Y2 Y3 

1  10 1 0 0,5269 0,5327 0,5241 

2  40 1 0 0,4173 0,4019 0,4254 

3  10 8 0 0,5784 0,5625 0,5733 

4  40 8 0 0,1562 0,1499 0,1538 

5  10 1 0,4 0,5690 0,5601 0,5713 

6  40 1 0,4 0,4243 0,4193 0,4266 

7  10 8 0,4 0,5578 0,5630 0,5529 

8  40 8 0,4 0,1476 0,1502 0,1487 

 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʦʧʦʣʥʠʤ ʤʘʪʨʠʮʫ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʪʦʣʙʮʦʤ ʩ ʬʠʢʪʠʚʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʍ0, ʠ ʩʪʦʣʙʮʘʤʠ ʩ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ ʬʘʢʪʦʨʦʚ. ʈʘʩʰʠʨʝʥʥʘʷ ʤʘʪʨʠʮʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩ 

ʢʦʜʠʨʦʚʘʥʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ (ʪ. ʝ. ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʧʨʠʤʝʤ ʟʘ 1, ʥʠʞʥʠʡ 

ʫʨʦʚʝʥʴ ʧʨʠʤʝʤ ʟʘ -1, ʘ ʚ ʤʘʪʨʠʮʝ ʥʘʧʠʰʝʤ "-" ʠʣʠ "+") ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 

13. 

 

ʊʘʙʣʠʮʘ 13 ï ʈʘʩʰʠʨʝʥʥʘʷ ʤʘʪʨʠʮʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩ ʢʦʜʠʨʦʚʘʥʥʳʤʠ 

ʧʝʨʝʤʝʥʥʳʤʠ 
 

N ʍ0 ʍ1 ʍ2 ʍ3 ʍ1ʍ

2 

ʍ1ʍ3 ʍ2ʍ

3 

ʍ1ʍ2ʍ

3 

Y1 Y2 Y3 

1 

2 

3 

4 

5 

6 

7 

8 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

ï 

+ 

ï 

+ 

ï 

+ 

ï 

+ 

ï 

ï 

+ 

+ 

ï 

ï 

+ 

+ 

ï 

ï 

ï 

ï 

+ 

+ 

+ 

+ 

+ 

ï 

ï 

+ 

+ 

ï 

ï 

+ 

+ 

ï 

+ 

ï 

ï 

+ 

ï 

+ 

+ 

+ 

ï 

ï 

ï 

ï 

+ 

+ 

ï 

+ 

+ 

ï 

+ 

ï 

ï 

+ 

0,526

9 

0,417

3 

0,578

4 

0,156

2 

0,569

0 

0,424

3 

0,557

8 

0,147

6 

0,5327 

0,4019 

0,5625 

0,1499 

0,5601 

0,4193 

0,5630 

0,1502 

0,5241 

0,4254 

0,5733 

0,1538 

0,5713 

0,4266 

0,5529 

0,1487 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʤ ʚ 

ʩʠʩʪʝʤʝ Mathcad.  

ɺʚʝʜʝʤ ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ ʠ ʯʠʩʣʦ ʦʧʳʪʦʚ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ.  

ʂʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ ʢ :=3 

ʂʦʣʠʯʝʩʪʚʦ ʦʧʳʪʦʚ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ N :=2
k
                N=8 

ʉʪʦʣʙʮʳ ʨʘʩʰʠʨʝʥʥʦʡ ʤʘʪʨʠʮʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚʚʦʜʠʤ ʚ ʚʠʜʝ 

ʦʪʜʝʣʴʥʳʭ ʚʝʢʪʦʨʦʚ. 
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ʆʧʨʝʜʝʣʠʤ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ Y ʜʣʷ ʢʘʞʜʦʛʦ ʦʧʳʪʘ.  

 
ʈʘʩʩʯʠʪʘʝʤ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʤʝʪʦʜʦʤ 

ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. 
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ɺ ʠʪʦʛʝ ʧʦʣʫʯʠʣʦʩʴ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ: 

 

 

 
 

ʉʨʘʚʥʠʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʩ ʨʘʩʯʝʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. 

 
 

ʇʨʦʚʝʨʢʘ ʧʦʢʘʟʳʚʘʝʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʧʨʦʚʝʜʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ 

(ʧʦʛʨʝʰʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 10
-3
) 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ. 

ʀʟ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʚʠʜʥʦ ʩʣʝʜʫʶʱʝʝ: 

ʅʘ ʚʳʭʦʜʥʫʶ ʚʝʣʠʯʠʥʫ Y ʩʠʣʴʥʝʝ ʚʩʝʛʦ ʚʣʠʷʝʪ ʬʘʢʪʦʨ ʍ1, ʘ ʩʣʘʙʝʝ 

ʚʩʝʛʦ ʬʘʢʪʦʨ ʍ3 (ʵʪʦ ʩʣʝʜʫʝʪ ʠʟ ʘʙʩʦʣʶʪʥʳʭ ʚʝʣʠʯʠʥ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠ 

ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʘʭ. ʊʘʢ ʠʟʤʝʥʝʥʠʝ ʥʘ ʝʜʠʥʠʮʫ ʬʘʢʪʦʨʘ ʍ1 ʧʨʠʚʝʜʝʪ ʢ 

ʠʟʤʝʥʝʥʠʶ Y ʥʘ 0,135 ʠ ʪ.ʧ.) 

ʌʘʢʪʦʨʳ ʍ1, ʍ2 ʚʣʠʷʶʪ ʥʘ ʚʳʭʦʜʥʫʶ ʚʝʣʠʯʠʥʫ Y ʚ ʩʪʦʨʦʥʫ 

ʫʤʝʥʴʰʝʥʠʷ, ʘ ʬʘʢʪʦʨ ʍ3 ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ (ʵʪʦ ʩʣʝʜʫʝʪ ʠʟ ʟʥʘʢʦʚ ʧʨʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ). 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ (ʪ.ʝ. ʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʩʦʚʤʝʩʪʥʦʝ 

ʠʟʤʝʥʝʥʠʝ) ʦʢʘʟʳʚʘʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʳʭʦʜʥʫʶ ʚʝʣʠʯʠʥʫ Y 

(ʪ.ʢ. ʚʩʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʠʤʝʶʪ ʤʘʣʳʝ ʟʥʘʯʝʥʠʷ, 

ʧʦʨʷʜʢʘ 10
-3
) 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʍ1 ʍ2, ʍ1 ʍ3, ʍ2 ʍ3 ʚʣʠʷʶʪ ʥʘ ʚʳʭʦʜʥʫʶ 

ʚʝʣʠʯʠʥʫ Y ʚ ʩʪʦʨʦʥʫ ʫʤʝʥʴʰʝʥʠʷ, ʘ ʧʦʣʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʬʘʢʪʦʨʦʚ ʍ1 ʍ2 

ʍ3 ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ (ʵʪʦ ʩʣʝʜʫʝʪ ʠʟ ʟʥʘʢʦʚ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʘʭ 

ʫʢʘʟʘʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ). 
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ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʨʝʞʠʤʦʚ 

ʬʝʨʤʝʥʪʘʮʠʠ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʦʧʠʩʳʚʘʶʪʩʷ 

ʫʨʘʚʥʝʥʠʷʤʠ ʨʝʛʨʝʩʩʠʷʤʠ. ʀʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʦʙʨʘʙʦʪʢʠ ʚʣʠʷʶʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʧʩʠʥʘ, ʥʘʧʨʠʤʝʨ, ʫʤʝʥʴʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʫʤʝʥʴʰʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʧʝʧʩʠʥʘ. ʊʦʛʜʘ ʢʘʢ, ʢʦʣʠʯʝʩʪʚʦ 

ʬʝʨʤʝʥʪʘ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ. 

 

ɺʳʚʦʜʳ ʧʦ ʪʨʝʪʴʝʤʫ ʨʘʟʜʝʣʫ 

 

1. ʀʩʩʣʝʜʦʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʢʦʩʪʝʡ 
ʂʈʉ. ʀʟʫʯʝʥ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʧʦʢʘʟʘʪʝʣʠ 

ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ. ʇʨʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʦʤ ʘʥʘʣʠʟʝ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʨʘʟʤʝʨʦʤ ʦʪ 0,05 ʜʦ 

1 ʤʤ.  

2. ɼʣʷ ʨʘʩʱʝʧʣʝʥʠʷ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʬʝʨʤʝʥʪʥʦʡ 
ʦʙʨʘʙʦʪʢʠ (ʧʝʧʩʠʥ) ʩ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ. ʆʧʨʝʜʝʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ 

ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʨʝʘʢʮʠʠ ʦʪ pH, ʪʝʤʧʝʨʘʪʫʨʳ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʨʝʘʢʮʠʠ, ʢʦʣʠʯʝʩʪʚʘ ʬʝʨʤʝʥʪʘ ʠ ʩʫʙʩʪʨʘʪʘ. ʋʩʪʘʥʦʚʣʝʥʘ ʥʘʠʙʦʣʴʰʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʧʝʧʩʠʥʘ ʩ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ ʧʨʠ pH=2, ʪʝʤʧʝʨʘʪʫʨʝ=30 Áʉ, 

ʚʨʝʤʷ=4 ʯ, ʢʦʣʠʯʝʩʪʚʘ ʬʝʨʤʝʥʪʘ 10 ʛ ʥʘ 100 ʛ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ, ʢʦʣʠʯʝʩʪʚʦ 

ʩʫʙʩʪʨʘʪʘ (ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ) = 100 ʛ. 

3. ʇʨʦʚʝʜʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ 
ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ.  

4. ʋʩʪʘʥʦʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʚ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝ ʧʦʩʣʝ 
ʦʙʨʘʙʦʪʢʠ ʧʝʧʩʠʥʦʤ ʠ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʝʟʦʧʘʩʥʦʤʫ 

ʧʨʠʤʝʥʝʥʠʷ ʝʝ ʚ ʪʝʭʥʦʣʦʛʠʠ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ. 
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4 ʆʉʆɹɽʅʅʆʉʊʀ ʊɽʍʅʆʃʆɻʀʀ ʀ ʀʉʉʃɽɼʆɺɸʅʀɽ 

ʇʆʂɸɿɸʊɽʃɽʁ ʂɸʏɽʉʊɺɸ ʄʗʉʅʆɻʆ ʇɸʐʊɽʊɸ 
 

4.1 ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ çʌʠʨʤʝʥʥʳʡè 

 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʝʮʝʧʪʫʨʫ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ 

çʅʝʞʥʳʡè ʧʦ ɻʆʉʊ 55334-2012 çʇʘʰʪʝʪʳ ʤʷʩʥʳʝ ʠ ʤʷʩʦʩʦʜʝʨʞʘʱʠʝ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè [133]. ʆʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʩʦʜʝʨʞʘʣʠ ʦʪ 5 ʜʦ 25 % ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ 

ʚʟʘʤʝʥ ʩʚʠʥʠʥʝ ʞʠʣʦʚʘʥʥʦʡ ʞʠʨʥʦʡ ʙʣʘʥʰʠʨʦʚʘʥʥʦʡ ʠ ʛʦʚʷʜʠʥʝ 

ʞʠʣʦʚʘʥʥʦʡ ʧʝʨʚʦʛʦ ʩʦʨʪʘ ʙʣʘʥʰʠʨʦʚʘʥʥʦʡ (ʪʘʙʣʠʮʘ 14). 

 

ʊʘʙʣʠʮʘ 14 ï ʆʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ 

ʧʘʩʪʳ 
 

ˉ 

ʧ/ʧ 

ʉʳʨʴʝ ʠ ʦʩʥʦʚʥʳʝ 

ʤʘʪʝʨʠʘʣʳ 

ɺʘʨʠʘʥʪʳ ʧʘʰʪʝʪʥʦʡ ʢʦʤʧʦʟʠʮʠʠ, % 

ʂʦʥʪʨʦʣʴʥʳʡ 1 2 3 4 5 

1 ɻʦʚʷʜʠʥʘ ʞʠʣʦʚʘʥʥʘʷ 

ʧʝʨʚʦʛʦ ʩʦʨʪʘ 

ʙʣʘʥʰʠʨʦʚʘʥʥʘʷ 

20 15 15 15 15 15 

2 ʄʷʩʦʢʦʩʪʥʘʷ ʧʘʩʪʘ ʠʟ 

ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ 
- 5 10 15 20 25 

3 ʉʚʠʥʠʥʘ ʞʠʣʦʚʘʥʥʘʷ 

ʞʠʨʥʘʷ 

ʙʣʘʥʰʠʨʦʚʘʥʥʘʷ 

48 48 43 38 33 28 

4 ʇʝʯʝʥʴ ʞʠʣʦʚʘʥʥʘʷ 

ʛʦʚʷʞʴʷ 

ʙʣʘʥʰʠʨʦʚʘʥʥʘʷ 

20 20 20 20 20 20 

5 ʄʫʢʘ ʧʰʝʥʠʯʥʘʷ 5 5 5 5 5 5 

6 ʄʦʣʦʢʦ ʩʫʭʦʝ 

ʦʙʝʟʞʠʨʝʥʥʦʝ 
3 3 3 3 3 3 

7 ʗʡʮʦ ʢʫʨʠʥʦʝ 2 2 2 2 2 2 

8 ʉʦʣʴ ʧʦʚʘʨʝʥʥʘʷ 

ʧʠʱʝʚʘʷ 
1,5 1,5 1,5 1,5 1,5 1,5 

9 ʉʘʭʘʨ-ʧʝʩʦʢ 0,4 0,4 0,4 0,4 0,4 0,4 

10 
ʆʨʝʭ ʤʫʩʢʘʪʥʳʡ 

ʤʦʣʦʪʳʡ 
0,05 0,05 0,05 0,05 0,05 0,05 

11 ʇʝʨʝʮ ʯʝʨʥʳʡ ʤʦʣʦʪʳʡ 0,03 0,03 0,03 0,03 0,03 0,03 

12 
ʂʦʨʠʮʘ ʤʦʣʦʪʘʷ 0,02 0,02 0,02 0,02 0,02 0,02 

 

ʉʦʟʜʘʥʠʝ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʦʩʥʦʚʘʥʦ ʥʘ ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩ ʥʝʦʙʭʦʜʠʤʳʤ ʥʘʙʦʨʦʤ ʧʦʢʘʟʘʪʝʣʝʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ. 

ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʤʝʪʦʜʠʢʝ, ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʧʨʦʜʫʢʪʘ ʧʫʪʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʘ ʤʠʥʝʨʘʣʦʚ, ʚʠʪʘʤʠʥʦʚ ʠ 

ʘʤʠʥʦʢʠʩʣʦʪ. ʇʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ 

ʫʯʠʪʳʚʘʣʘʩʴ ʩʪʝʧʝʥʴ ʧʨʠʙʣʠʞʝʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʢ ʩʦʩʪʘʚʫ 

"ʠʜʝʘʣʴʥʦʛʦ ʙʝʣʢʘ"(ʵʪʘʣʦʥʥʘʷ ʰʢʘʣʘ ʌɸʆ / ɺʆɿ) [134]. 
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ʇʨʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʯʣʝʥʳ ʢʦʤʠʩʩʠʠ ʚʳʩʦʢʦ ʦʮʝʥʠʣʠ ʪʘʢʠʝ 

ʩʚʦʡʩʪʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ çʌʠʨʤʝʥʥʳʡè ʩ 20-

ʧʨʦʮʝʥʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ, ʢʘʢ ʚʥʝʰʥʠʡ ʚʠʜ, ʮʚʝʪ, ʟʘʧʘʭ, 

ʢʦʥʩʠʩʪʝʥʮʠʷ (ʪʘʙʣʠʮʘ 15, ʨʠʩʫʥʦʢ 19, ʧʨʠʣʦʞʝʥʠʝ ɾ). ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 5, 10, 15 ʠ 25 ʧʨʦʮʝʥʪʦʚ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʙʳʣʠ ʥʠʞʝ. ʇʨʠʯʠʥʫ ʦʙʲʷʩʥʠʣʠ ʪʝʤ, ʯʪʦ ʮʚʝʪ ʧʘʰʪʝʪʘ ʠ 

ʢʦʥʩʠʩʪʝʥʮʠʷ ʥʠʞʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ, ʯʫʚʩʪʚʫʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʟʘʧʘʭ 

ʠ ʚʢʫʩ ʤʷʩʥʦʛʦ ʩʳʨʴʷ. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ 

ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ 20-ʧʨʦʮʝʥʪʥʦʛʦ ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 16. 

 

ʊʘʙʣʠʮʘ 15 ï ʈʝʟʫʣʴʪʘʪʳ ʜʝʛʫʩʪʘʮʠʠ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ  
 

ʆʙʨʘʟʮʳ 
ʄʷʩʦʢʦʩʪʥʘ

ʷ ʧʘʩʪʘ, % 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ,  

9-ʪʠ ʙʘʣʣʴʥʘ ̫ʰʢʘʣʘ 

ɺʥʝʰʥʠʡ 

ʚʠʜ 
ʎʚʝʪ 

ɿʘʧʘʭ 

(ʘʨʦʤʘʪ) 
ɺʢʫʩ 

ʂʦʥʩ

ʠʩʪʝʥ

ʮʠʷ 

ʆʙʱʘʷ 

ʦʮʝʥʢʘ 

ʂʦʥʪʨʦʣʴʥʳʡ  0 9 9 8 8 9 8,6 

ˉ1 5 9 9 8 8 9 8,6 

ˉ2 10 9 8 8 9 8 8,4 

ˉ3 15 9 8 8 9 9 8,6 

ˉ4 20 9 9 9 9 9 9 

ˉ5 25 9 9 8 8 9 8,6 

 

        
 

ʢʦʥʪʨʦʣʴʥʳʡ                                 ̄1                                             ˉ2 
 

   
 

         ̄ 3                                          ̄4                                              ˉ5 
 

ʈʠʩʫʥʦʢ 19 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ 
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ʊʘʙʣʠʮʘ 16 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ  
 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ 

ɺʥʝʰʥʠʡ ʚʠʜ ɹʘʪʦʥʳ ʩ ʯʠʩʪʦʡ, ʩʫʭʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʡ ʦʙʦʣʦʯʢʠ, 

ʧʷʪʝʥ ʠ ʩʣʠʧʦʚ 

ʂʦʥʩʠʩʪʝʥʮʠʷ ʅʝʞʥʘʷ, ʤʘʞʫʱʘʷʩʷ 

ɺʠʜ ʥʘ ʨʘʟʨʝʟʝ ʆʜʥʦʨʦʜʥʘʷ 

ɿʘʧʘʭ ʠ ʚʢʫʩ ɺ ʤʝʨʫ ʩʦʣʝʥʳʡ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʚʢʫʩʘ ʠ ʟʘʧʘʭʘ ʩ ʚʳʨʘʞʝʥʥʳʤ 

ʘʨʦʤʘʪʦʤ ʢʦʨʠʮʳ 

 

ɼʘʣʝʝ ʚʳʧʦʣʥʠʤ ʟʘʜʘʯʫ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ 

ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ ʚ ʤʷʩʥʦʤ ʧʘʰʪʝʪʝ. ʂʦʣʠʯʝʩʪʚʦ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ, 

ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ, ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʚʩʝ ʧʘʨʘʤʝʪʨʳ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. ʇʦʵʪʦʤʫ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʧʪʠʤʠʟʠʨʫʝʤ ʢʦʣʠʯʝʩʪʚʦ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ ʚ ʤʷʩʥʦʤ ʧʘʰʪʝʪʝ. ɼʣʷ ʵʪʦʛʦ 

ʨʘʩʩʯʠʪʳʚʘʝʤ ʩʦʩʪʘʚ ʘʤʠʥʦʢʠʩʣʦʪ ʩ ʫʯʝʪʦʤ ʟʥʘʯʝʥʠʡ ʠʥʛʨʝʜʠʝʥʪʦʚ, 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʩʦʩʪʘʚʠʪʴ ʨʝʮʝʧʪʫʨʫ ʟʘʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʩʦ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʧʨʠ 

ʠʟʚʝʩʪʥʳʭ ʥʘʯʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʷʩʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ɺʚʝʜʝʤ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʍ1 ï ʤʷʩʦʢʦʩʪʥʘʷ ʧʘʩʪʘ ʠʟ ʨʝʙʝʨʥʳʭ 

ʢʦʩʪʝʡ; ʍ2 ï ʛʦʚʷʜʠʥʘ ʞʠʣʦʚʘʥʥʘʷ ʧʝʨʚʦʛʦ ʩʦʨʪʘ ʙʣʘʥʰʠʨʦʚʘʥʥʘʷ, ʍ3 ï 

ʩʚʠʥʠʥʘ ʞʠʣʦʚʘʥʥʘʷ ʞʠʨʥʘʷ ʙʣʘʥʰʠʨʦʚʘʥʥʘʷ. ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʮʝʧʪʫʨʳ ʧʦ ʙʝʣʢʦʚʦʤʫ ʩʦʩʪʘʚʫ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʦʙʱʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʦʚ ʚ ʢʘʞʜʦʤ ʢʦʤʧʦʥʝʥʪʝ ï ʉ1, ʉ2, ʉ3.  

ʊʘʢ ʢʘʢ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʟʘʜʘʯʠ ʷʚʣʷʶʪʩʷ ʣʠʥʝʡʥʳʤʠ 

ʟʘʚʠʩʠʤʦʩʪʷʤʠ, ʧʦʣʫʯʘʝʤ ʟʘʜʘʯʫ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʆʛʨʘʥʠʯʝʥʠʝ ʧʦ ʨʝʮʝʧʪʫʨʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ: 

 

ä
=

=
3

1

68,0
j

jX  

maxmin

jjj XXX ¢¢  

 
ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ ʩʤʝʩʠ 68% ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ 

ʢʦʤʧʦʥʝʥʪʳ ʥʝ ʩʦʜʝʨʞʘʱʠʝ ʙʝʣʢʘ (ʩʦʣʴ, ʩʧʝʮʠʠ) ʩʦʩʪʘʚʣʷʶʪ 29% ʠ ʚ ʨʘʩʯʝʪʝ 

ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ. ʇʨʦʝʢʪʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʘʤʠʥʦʢʠʩʣʦʪʳ ʦʩʥʦʚʥʦʛʦ ʩʳʨʴʷ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʜʦʙʘʚʣʷʪʴʩʷ ʚ ʩʦʩʪʘʚ ʧʨʦʜʫʢʪʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʵʪʠʭ ʪʨʝʭ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʦʩʥʦʚʥʳʤ 

ʩʳʨʴʝʤ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʥʘ ʦʙʱʝʛʦ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ. 

ʇʦʜʩʪʘʚʠʚ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʧʦʣʫʯʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ 

ʟʘʜʘʯʠ ʨʝʮʝʧʪʫʨʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ: 
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ʎʝʣʝʚʘʷ ʬʫʥʢʮʠʷ: 
321 117001860010100)( ʍXXXF Ö+Ö+Ö=  

ʆʛʨʘʥʠʯʝʥʠʷ ʧʦ ʘʤʠʥʦʢʠʩʣʦʪʥʦʤʫ ʩʦʩʪʘʚʫ: 

ɺʘʣʠʥ 500064010301100 321 ²Ö+Ö+Ö ʍʍʍ  

ʀʟʦʣʝʡʮʠʥ  40005807501105 321 ²Ö+Ö+Ö ʍʍʍ  

ʃʝʡʮʠʥ 700085014801700 321 ²Ö+Ö+Ö ʍʍʍ  

ʃʠʟʠʥ 550096015901850 321 ²+Ö+Ö ʍʍʍ  

ʄʝʪʠʦʥʠʥ 3500290450500 321 ²Ö+Ö+Ö ʍʍʍ  

ʊʨʝʦʥʠʥ 4000570800500 321 ²Ö+Ö+Ö ʍʍʍ  

ʊʨʠʧʪʦʬʘʥ 10001502100 321 ²Ö+Ö+Ö ʍʍʍ  

ʌʝʥʠʣʘʣʘʥʠʥ 6000470800810 321 ²Ö+Ö+Ö ʍʍʍ  

ʆʛʨʘʥʠʯʝʥʠʷ ʧʦ ʨʝʮʝʧʪʫʨʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ: 

 

 68,0321 =++ ʍʍʍ  

 
25,05,0 1¢¢ʍ  20,010,0 2¢¢ʍ              50,025,0 3 ¢¢ʍ  

 

ʈʝʰʠʚ ʟʘʜʘʯʫ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʦʛʦ ʦʧʪʠʤʠʟʘʪʦʨʘ ʪʘʙʣʠʯʥʦʛʦ 

ʧʨʦʮʝʩʩʦʨʘ MS Excel ʤʝʪʦʜʦʤ ʩʦʧʨʷʞʝʥʥʳʭ ʛʨʘʜʠʝʥʪʦʚ, ʧʦʣʫʯʠʤ 

ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ: ʍ1 = 20%, ʍ2=20%, ʍ3=28%. ʂʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʚ ʩʤʝʩʠ 

ʧʨʠ ʪʘʢʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʩʪʘʚʠʪ 9,016% (ʠʣʠ 9016 ʤʛ/100 ʛ 

ʧʨʦʜʫʢʪʘ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʘʭ ʠ ʧʦ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʧʨʝʜʝʣʝʥ ʚʘʨʠʘʥʪ ʚʥʝʩʝʥʠʷ ʤʷʩʦʢʦʩʪʥʦʡ 

ʧʘʩʪʳ ʷʚʣʷʝʪʩʷ 20 % ʚʟʘʤʝʥ ʩʚʠʥʠʥʝ ʞʠʣʦʚʘʥʥʦʡ (15 %) ʠ ʛʦʚʷʜʠʥʝ 

ʞʠʣʦʚʘʥʥʦʡ I ʩʦʨʪʘ (5 %) ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʨʝʮʝʧʪʫʨʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ (ʪʘʙʣʠʮʘ 

17). 

 

ʊʘʙʣʠʮʘ 17 ï ʈʝʮʝʧʪʫʨʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ ʢʛ/100 ʢʛ 

ʩʳʨʴʷ (ʙʝʟ ʫʯʝʪʘ ʧʦʪʝʨʴ) 
 

ˉ ʧ/ʧ ʉʳʨʴʝ ʠ ʦʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʈʘʩʭʦʜ ʩʳʨʴʷ ʢʛ ʥʘ 100 ʢʛ  

1  ɻʦʚʷʜʠʥʘ ʞʠʣʦʚʘʥʥʘʷ I ʩʦʨʪʘ ʙʣʘʥʰʠʨʦʚʘʥʥʘʷ 15 

2  ʄʷʩʦʢʦʩʪʥʘʷ ʧʘʩʪʘ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ 20 

3  ʉʚʠʥʠʥʘ ʞʠʣʦʚʘʥʥʘʷ ʞʠʨʥʘʷ ʙʣʘʥʰʠʨʦʚʘʥʥʘʷ 33 

4  ʇʝʯʝʥʴ ʞʠʣʦʚʘʥʥʘʷ ʛʦʚʷʞʴʷ ʙʣʘʥʰʠʨʦʚʘʥʥʘʷ 20 

5  ʄʫʢʘ ʧʰʝʥʠʯʥʘʷ 5 

6  ʄʦʣʦʢʦ ʩʫʭʦʝ ʦʙʝʟʞʠʨʝʥʥʦʝ 3 

7  ʗʡʮʦ ʢʫʨʠʥʥʦʝ 2 

8   ʉʦʣʴ ʧʦʚʘʨʝʥʥʘʷ ʧʠʱʝʚʘʷ 1,5 

9  ʉʘʭʘʨ-ʧʝʩʦʢ 0,4 

10  ʆʨʝʭ ʤʫʩʢʘʪʥʳʡ ʤʦʣʦʪʳʡ 0,05 

11  ʇʝʨʝʮ ʯʝʨʥʳʡ ʤʦʣʦʪʳʡ 0,03 

12  ʂʦʨʠʮʘ ʤʦʣʦʪʘʷ 0,02 
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ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ çʌʠʨʤʝʥʥʳʡè ʩʦʩʪʦʠʪ ʠʟ ʧʨʠʝʤʢʠ ʩʳʨʴʷ, 

ʙʣʘʥʰʠʨʦʚʢʠ, ʠʟʤʝʣʴʯʝʥʠʷ, ʢʫʪʪʝʨʦʚʘʥʠʷ, ʥʘʧʦʣʥʝʥʠʷ ʦʙʦʣʦʯʝʢ, ʚʘʨʢʠ 

ʙʘʪʦʥʦʚ, ʦʭʣʘʞʜʝʥʠʷ ʙʘʪʦʥʦʚ, ʫʧʘʢʦʚʢʠ, ʤʘʨʢʠʨʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ (ʨʠʩʫʥʦʢ 20, 

ʧʨʠʣʦʞʝʥʠʝ ʀ). 

ʄʷʩʥʦʝ ʩʳʨʴʝ ʙʣʘʥʰʠʨʫʶʪ ʚ ʢʠʧʷʱʝʡ ʚʦʜʝ ʧʨʠ ʧʝʨʠʦʜʠʯʝʩʢʦʤ 

ʧʦʤʝʰʠʚʘʥʠʠ ʚ ʪʝʯʝʥʠʝ 15-20 ʤʠʥ ʢʘʞʜʳʡ ʚʠʜ ʦʪʜʝʣʴʥʦ, ʟʘʪʝʤ ʦʭʣʘʞʜʘʶʪ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʚʳʰʝ 12 Üʉ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʧʘʰʪʝʪʥʦʡ ʤʘʩʩʳ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚ ʢʫʪʪʝʨʘʭ. 

ʇʝʨʚʘʷ ʩʪʘʜʠʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʘʰʪʝʪʥʦʡ ʤʘʩʩʳ ï ʚ ʢʫʪʪʝʨ ʟʘʛʨʫʞʘʶʪ 

ʚʘʨʝʥʦʝ ʤʷʩʥʦʝ ʩʳʨʴʝ, ʧʦʣʦʚʠʥʫ ʦʪ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʥʦʨʤʳ ʙʫʣʴʦʥʘ, ʩʦʣʴ 

ʧʦʚʘʨʝʥʥʫʶ ʠ ʜʨ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʫʪʪʝʨʦʚʘʥʠʷ 3-7 ʤʠʥ. ɺʪʦʨʘʷ ʩʪʘʜʠʷ ï 

ʚʚʦʜʷʪ ʞʠʨʥʦʝ ʤʷʩʥʦʝ ʩʳʨʴʝ, ʩʧʝʮʠʠ ʠ ʢʫʪʪʝʨʫʶʪ ʝʱʝ 3-5 ʤʠʥ, ʧʦʩʪʝʧʝʥʥʦ 

ʜʦʙʘʚʣʷʷ ʧʦʨʮʠʷʤʠ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ ʦʪ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʥʦʨʤʳ ʙʫʣʴʦʥʘ. 

 

ʇʦʜʛʦʪʦʚʢʘ ʩʳʨʴʷ    

Ź    

ɹʣʘʥʰʠʨʦʚʢʘ ʩʳʨʴʷ, 

t=105 Áʉ, 15-20 ʤʠʥ 

 

 

Ŷ 

ʇʦʜʛʦʪʦʚʢʘ. 

ʌʝʨʤʝʥʪʘʮʠʷ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ 

t=20
 ÁC, 3 ʯ Ź 

 

ʀʟʤʝʣʴʯʝʥʠʝ ʥʘ ʚʦʣʯʢʝ,  

d=2-3 ʤʤ 

  

Ŷ 

 

ʇʦʜʛʦʪʦʚʢʘ  

ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ, 

ʷʠʮ ʢʫʨʠʥʳʭ,  

ʩʘʭʘʨʘ-ʧʝʩʢʘ ʠ ʩʧʝʮʠʡ 

Ź   

ʂʫʪʪʝʨʦʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ 
 

Ŷ 
 

 

Ź    

ʅʘʧʦʣʥʝʥʠʝ ʦʙʦʣʦʯʝʢ, 

ʧʨʷʤʳʝ ʙʘʪʦʥʳ ʜʣʠʥʦʡ ʥʝ 

ʙʦʣʝʝ 25 ʩʤ, d=35 ʤʤ  

   

Ź    

ɺʘʨʢʘ ʧʘʰʪʝʪʦʚ, t=80-85
 
ÁC, 

40-80 ʤʠʥ 

   

Ź    

ʆʭʣʘʞʜʝʥʠʝ ʜʦ t=2-6 Áʉ ʚ 

ʮʝʥʪʨʝ ʙʘʪʦʥʘ 

   

Ź    

ʋʧʘʢʦʚʢʘ, ʤʘʨʢʠʨʦʚʢʘ, 

ʭʨʘʥʝʥʠʝ 

   

Ź    

ʂʦʥʪʨʦʣʴ ʧʨʦʠʟʚʦʜʩʪʚʘ    
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ʈʠʩʫʥʦʢ 20 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ 

çʌʠʨʤʝʥʥʳʡè ʩ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ 

ʊʝʤʧʝʨʘʪʫʨʘ ʛʦʪʦʚʦʡ ʧʘʰʪʝʪʥʦʡ ʤʘʩʩʳ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʚʳʰʘʪʴ 15 

Üʉ. ɺ ʧʘʰʪʝʪʥʫʶ ʤʘʩʩʫ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʧʘʰʪʝʪʦʚ ʤʷʩʥʳʭ ʚ ʦʙʦʣʦʯʢʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʦʙʘʚʣʷʪʴ ʥʝ ʙʦʣʝʝ 35 ʣ ʙʫʣʴʦʥʘ. 

ʊʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʘʰʪʝʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʧʘʨʦʚʘʨʦʯʥʳʭ ʢʘʤʝʨʘʭ 

ʩʦʛʣʘʩʥʦ ʩʣʝʜʫʶʱʠʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʘʤ ʫʢʘʟʘʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 18. 

 

ʊʘʙʣʠʮʘ 18 ï ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚʘʨʢʠ ʧʘʰʪʝʪʘ 
 

ɺ ʧʘʨʦʚʘʨʦʯʥʳʭ ʢʘʤʝʨʘʭ 
ʊʝʤʧʝʨʘʪʫʨʘ ʚ 

ʢʘʤʝʨʝ, Üʉ 

ɺʨʝʤʷ, 

ʤʠʥ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʮʝʥʪʨʝ 

ʧʨʦʜʫʢʪʘ, Üʉ 

ɺʘʨʢʘ ʧʘʰʪʝʪʦʚ  

(ʚ ʧʦʣʠʤʝʨʥʳʭ ʦʙʦʣʦʯʢʘʭ)  
80-85 40-80 72-75 

 

ʆʭʣʘʞʜʝʥʠʝ ʧʨʦʠʟʚʦʜʷʪ ʧʦʜ ʜʫʰʝʤ ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ 10-15 ʤʠʥ, ʟʘʪʝʤ ʚ 

ʢʘʤʝʨʘʭ ʦʭʣʘʞʜʝʥʠʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʮʝʥʪʨʝ ʙʘʪʦʥʘ ʥʝ ʥʠʞʝ 2 ʠ ʥʝ ʚʳʰʝ 6 

Üʉ. 

ʋʧʘʢʦʚʢʘ ʠ ʤʘʨʢʠʨʦʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʉʊ 9210-01-

50768864-2021 (ʇʨʠʣʦʞʝʥʠʝ ʂ) 

ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʧʘʰʪʝʪʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʦʪ 

0 ʜʦ 6 Áʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʥʝ ʚʳʰʝ 75 % ʥʝ ʙʦʣʝʝ 10 ʩʫʪʦʢ. 

ʂʘʞʜʫʶ ʧʘʨʪʠʶ ʧʘʰʪʝʪʘ ʧʝʨʝʜ ʚʳʧʫʩʢʦʤ ʚ ʨʝʘʣʠʟʘʮʠʶ ʦʮʝʥʠʚʘʶʪ ʧʦ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ (ʚʥʝʰʥʠʡ ʚʠʜ, ʚʢʫʩ ʠ ʟʘʧʘʭ, ʢʦʥʩʠʩʪʝʥʮʠʷ) ʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʚʣʘʛʠ, ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ, ʥʠʪʨʠʪʘ 

ʥʘʪʨʠʷ, pH). 

 

4.2 ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʷʩʥʦʛʦ 

ʧʘʰʪʝʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ 

 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʤʷʩʥʦʡ ʧʘʰʪʝʪ çʌʠʨʤʝʥʥʳʡè ʩ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ 16,8 ʛ/100 ʛ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʮʝʥʥʦʩʪʴʶ ï 350 ʢʢʘʣ/100 ʛ (ʪʘʙʣʠʮʘ 19). 

 

ʊʘʙʣʠʮʘ 19 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʷʩʥʦʛʦ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ  
 

ˉ ʧ/ʧ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʡ ʇʦʢʘʟʘʪʝʣʠ 

1 ɹʝʣʢʠ, ʛ/100 ʛ 16,80 

2 ɾʠʨʳ, ʛ/100 ʛ 27,20 

3 ʋʛʣʝʚʦʜʳ, ʛ/100 ʛ 5,5 

4 ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ, % ʥʝ ʙʦʣʝʝ 48 

5 ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʳ, % ʥʝ ʙʦʣʝʝ 2,5 

6 ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ, ʢʢʘʣ/100 ʛ 350 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ 

çʌʠʨʤʝʥʥʳʡè (ʪʘʙʣʠʮʘ 21) ʧʨʠʩʫʪʩʪʚʠʝ ʙʘʢʪʝʨʠʡ ʛʨʫʧʧ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ, 
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ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʩʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶʱʠʭ ʢʣʦʩʪʨʠʜʠʠ ʥʝ 

ʚʳʷʚʣʝʥʦ. ʂʦʣʠʯʝʩʪʚʦ ʤʝʟʦʬʠʣʴʥʳʭ ʘʵʨʦʙʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦ ʘʥʘʵʨʦʙʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʦʩʪʘʚʠʣʦ 1*102 ʂʆɽ/ʛ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ 

ʥʦʨʤʠʨʫʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (ʇʨʠʣʦʞʝʥʠʝ ʃ). 

 

ʊʘʙʣʠʮʘ 21 ï ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʷʩʥʦʛʦ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ  
 

ʅʘʠʤʝʥʦ-

ʚʘʥʠʝ 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 
ʅʦʨʤʠʨʫʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʘʰʪʝʪ 

ʤʷʩʥʦʡ 

ʂʄɸʌɸʠʄ ʂʆɽ/ʛ  

ʥʝ ʙʦʣʝʝ 

ɻʆʉʊ 10444.15-94 

ʅʝ ʙʦʣʝʝ 1*10
3
 ʂʆɽ/ʛ 

ʄʝʥʝʝ 1*10
2
 

ʂʆɽ/ʛ 

ɹɻʂʇ (ʢʦʣʠʬʦʨʤʳ) ɻʆʉʊ 31747-2012 

ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ 1,0 ʛ 

ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʚ 

1,0 ʛ 

ʇʘʪʦʛʝʥʥʳʝ ʤ/ʦ ʚ ʪ.ʯ. 

ʩʘʣʴʤʦʥʝʣʣʳ 

ɻʆʉʊ 31659-2012 

ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ  

ʚ 25,0 ʛ 

ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʚ 

25,0 ʛ 

S.aureus ɻʆʉʊ 31746-2012 

ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ 1,0 ʛ 

ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʚ 

1,0 ʛ 

ʉʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶʱʠʝ 

ʢʣʦʩʪʨʠʜʠʠ 

ɻʆʉʊ 29185-2014 

ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ 1,0 ʛ 

ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʚ 

1,0 ʛ 

L.monocytogenes ɻʆʉʊ ʈ 32031-2012 

ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʚ 25,0 ʛ 

ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʚ 

25,0 ʛ 

 

ʄʷʩʥʦʡ ʧʘʰʪʝʪ çʌʠʨʤʝʥʥʳʡè ʩ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ ʚʥʝʩʝʥʥʦʡ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 20 % ʚʟʘʤʝʥ ʩʚʠʥʠʥʝ ʞʠʣʦʚʘʥʥʦʡ (15 %) ʠ ʛʦʚʷʜʠʥʝ ʞʠʣʦʚʘʥʥʦʡ 

I ʩʦʨʪʘ (5 %) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʤʷʩʥʳʭ 

ʧʨʦʜʫʢʪʦʚ. 

 

4.3 ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʠ ʧʦʢʘʟʘʪʝʣʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ 

 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʠʩʩʣʝʜʦʚʘʥ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʡ 

ʘʥʘʣʠʟ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ ʧʦʜʚʝʨʛʥʫʪʦʡ ʬʝʨʤʝʥʪʘʮʠʠ. 

ʅʘ ʨʠʩʫʥʢʝ 21 ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʨʘʟʮʘ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ çʌʠʨʤʝʥʥʳʡè ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ 

ʧʘʩʪʳ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ ʧʦʜʚʝʨʛʥʫʪʦʡ ʬʝʨʤʝʥʪʥʦʡ ʦʙʨʘʙʦʪʢʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʤʝʪʦʜʘ ʬʝʨʤʝʥʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʤʷʩʦʢʦʩʪʥʦʡ 

ʧʘʩʪʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʩʱʝʧʣʝʥʠʝ ʠʤʝʶʱʠʭʩʷ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʚ ʤʷʩʦʢʦʩʪʥʦʡ 

ʧʘʩʪʝ. 
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ʈʠʩʫʥʦʢ 21 ï ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ 

 

ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʤʷʩʥʦʤ ʧʘʰʪʝʪʝ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʧʝʩʪʠʮʠʜʦʚ. ʀʟ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ, ʤʳʰʴʷʢʘ, ʢʘʜʤʠʷ ʠ ʨʪʫʪʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ (ʪʘʙʣʠʮʘ 21, 

ʧʨʠʣʦʞʝʥʠʝ ʄ). 

 

ʊʘʙʣʠʮʘ 21 ï ʇʦʢʘʟʘʪʝʣʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ  
 

ˉ 

ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ 

ʅɼ ʥʘ ʤʝʪʦʜʳ 

ʠʩʧʳʪʘʥʠʡ 
ʅʦʨʤʳ ʧʦ ʅɼ 

ʌʘʢʪʠʯʝʩʢʠ 

ʧʦʣʫʯʝʥʦ 

1 ʊʦʢʩʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʤʛ/ʢʛ, ʥʝ ʙʦʣʝʝ 

ʉʚʠʥʝʮ ɻʆʉʊ 30178-96 0,5 ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ʄʳʰʴʷʢ ɻʆʉʊ 31266-2004 0,1 ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ʂʘʜʤʠʡ ɻʆʉʊ 26933-86 0,05 ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ʈʪʫʪʴ ɻʆʉʊ 26927-86 0,03 ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

2 ʇʝʩʪʠʮʠʜʳ ʤʛ/ʢʛ, ʥʝ ʙʦʣʝʝ 

ɻʝʢʩʘʭʣʦʨʮʠʢʣʦʛʝʢʩʘʥ 

(Ŭ, ɓ, ɔ-ʠʟʦʤʝʨʳ) 

ʄʋ 2142-80 0,1 ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ɼɼʊ ʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪʳ ʄʋ 2142-80 0,1 ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

3 ɸʥʪʠʙʠʦʪʠʢʠ, ʤʛ/ʢʛ, ʥʝ 

ʙʦʣʝʝ 

   

ʃʝʚʦʤʠʮʝʪʠʥ ʉʊ ʈʂ 1505-2006 ʅʝ 

ʜʦʧʫʩʢʘʝʪʩʷ 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ʊʝʪʨʘʮʠʢʣʠʥʦʚʘʷ 

ʛʨʫʧʧʘ 

ʉʊ ʈʂ 1505-2006 ʅʝ 

ʜʦʧʫʩʢʘʝʪʩʷ 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

4 ʈʘʜʠʦʥʫʢʣʠʜʳ ʙʢ/ʢʛ, ʥʝ ʙʦʣʝʝ 

ʎʝʟʠʡ-137 ɻʆʉʊ 32161-2013 200 5,7 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʥʦʡ 

ʧʘʰʪʝʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʤ ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʦʜʝʨʞʘʥʠʝ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ ï ʎʝʟʠʷ-137 ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʥʦʨʤʳ (200 

ʙʢ/ʢʛ) ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 5,7 ʙʢ/ʢʛ. 
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ɺʳʚʦʜʳ ʧʦ ʯʝʪʚʝʨʪʦʤʫ ʨʘʟʜʝʣʫ 

 

1. ʇʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʧʨʝʜʝʣʝʥ ʚʘʨʠʘʥʪ ʚʥʝʩʝʥʠʷ 20 
% ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʚʤʝʩʪʦ 15 % ʩʚʠʥʠʥʳ ʞʠʣʦʚʘʥʥʦʡ ʠ 5 % ʛʦʚʷʜʠʥʳ 

ʞʠʣʦʚʘʥʥʦʡ I ʩʦʨʪʘ. 

2. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʦʙʘʚʣʝʥʠʝ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʧʦʜʚʝʨʛʥʫʪʦʡ ʬʝʨʤʝʥʪʘʮʠʠ ʧʦʚʳʰʘʝʪ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ 

ʦʙʨʘʟʮʦʤ. ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʤʷʩʥʦʤ ʧʘʰʪʝʪʝ çʌʠʨʤʝʥʥʳʡè ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ 16,80 ʛ/100 ʛ., ʪʦʛʜʘ ʢʘʢ ʚ 

ʢʦʥʪʨʦʣʴʥʦʤ ʦʙʨʘʟʮʝ 10,0 ʛ/100 ʛ. 

3. ʇʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʦʣʫʯʝʥʥʦʛʦ ʧʘʰʪʝʪʘ 

ʦʧʨʝʜʝʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʙʘʢʪʝʨʠʡ ʛʨʫʧʧ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ, ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʩʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶʱʠʭ ʢʣʦʩʪʨʠʜʠʠ. ʄʷʩʥʦʡ ʧʘʰʪʝʪ 

çʌʠʨʤʝʥʥʳʡè ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢ, 

ʩʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ï ʎʝʟʠʷ-137 ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʦʡ ʥʦʨʤʳ (200 ʙʢ/ʢʛ) ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 5,7 ʙʢ/ʢʛ. 
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5 ʆɹɽʉʇɽʏɽʅʀɽ ʇʀʑɽɺʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ ʇʈʀ 

ʇʈʆʀɿɺʆɼʉʊɺɽ ʄʗʉʅʆɻʆ ʇɸʐʊɽʊɸ çʌʀʈʄɽʅʅʓʁè

 

ʉ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ 

çʌʠʨʤʝʥʥʳʡè ʩ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ ʘʜʘʧʪʠʨʦʚʘʥʳ ʧʨʠʥʮʠʧʳ ʩʠʩʪʝʤʳ 

ʅɸʉʉʈ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʤʷʩʥʦʡ ʧʘʰʪʝʪ ʩ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ. 

ʆʩʥʦʚʥʦʡ ʜʦʢʫʤʝʥʪ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʡ ʢʘʯʝʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʷʩʥʦʛʦ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ ʊʈ ʊʉ 034/2013 

ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʘ ʠ ʤʷʩʥʦʡ 

ʧʨʦʜʫʢʮʠʠè. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʜʫʢʪ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʠʟ ʤʷʩʥʦʛʦ ʩʳʨʴʷ, ʧʦʜʚʝʨʛʘʝʤʦʛʦ ʙʣʘʥʰʠʨʦʚʢʝ, 

ʠʟʤʝʣʴʯʝʥʠʶ, ʢʫʪʪʝʨʦʚʘʥʠʶ, ʚʘʨʢʝ ʚ ʦʙʦʣʦʯʢʘʭ, ʦʭʣʘʞʜʝʥʠʶ ʠ ʫʧʘʢʦʚʢʝ. 

ʄʷʩʥʦʡ ʧʘʰʪʝʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ, 

ʦʙʦʣʦʯʢʠ ʧʨʷʤʳʝ, ʙʘʪʦʥʳ ʜʣʠʥʦʡ ʥʝ ʙʦʣʝʝ 25 ʩʤ, d=35 ʤʤ ʠ ʤʘʩʩʦʡ ʦʪ 100 ʜʦ 

110 ʛ.  

ɺ ʪʘʙʣʠʮʝ 22 ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʜʫʢʪʘ.  

 

ʊʘʙʣʠʮʘ  22 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʜʫʢʪʘ 
 

ʇʝʨʝʯʝʥʴ ʚʦʧʨʦʩʦʚ ʧʦ 

ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 
ʂʦʤʧʦʥʝʥʪʳ/ʧʦʢʘʟʘʪʝʣʠ ʅʦʨʤʘ 

1 2 3 

1. ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʨʦʜʫʢʪʘ 

ʇʘʰʪʝʪ ʤʷʩʥʦʡ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ 

2. ʉʦʩʪʘʚ ʧʨʦʜʫʢʪʘ ɻʦʚʷʜʠʥʘ ʞʠʣʦʚʘʥʥʘʷ ʧʝʨʚʦʛʦ ʩʦʨʪʘ ʙʣʘʥʰʠʨʦʚʘʥʥʘʷ. 

ʤʷʩʦʢʦʩʪʥʘʷ ʧʘʩʪʘ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ, ʩʚʠʥʠʥʘ 

ʞʠʣʦʚʘʥʥʘʷ ʞʠʨʥʘʷ ʙʣʘʥʰʠʨʦʚʘʥʥʘʷ, ʧʝʯʝʥʴ ʞʠʣʦʚʘʥʥʘʷ 

ʛʦʚʷʞʴʷ ʙʣʘʥʰʠʨʦʚʘʥʥʘʷ, ʩʧʝʮʠʠ 

 

 

 

3. ʆʩʥʦʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʪʳ 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ, ʛ, ʥʝ ʙʦʣʝʝ 16,80 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, ʛ, ʥʝ ʙʦʣʝʝ 29,20 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʫʛʣʝʚʦʜʦʚ, ʛ, ʥʝ 

ʙʦʣʝʝ 

5,50 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʩʦʜʝʨʞʘʥʠʷ 

ʟʦʣʳ, % ʥʝ ʙʦʣʝʝ 

2,50 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʩʦʜʝʨʞʘʥʠʷ 

ʚʣʘʛʠ, % ʥʝ ʙʦʣʝʝ 

48 

4. ʇʦʢʘʟʘʪʝʣʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ/ 

ʊʈ ʊʉ 034/2013 

4.1 ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ 

ʂʄɸʌɸʠʄ ʂʆɽ/ʛ ʥʝ ʙʦʣʝʝ ʅʝ ʙʦʣʝʝ 1*10
3
 ʂʆɽ/ʛ 

 ɹɻʂʇ (ʢʦʣʠʬʦʨʤʳ) ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ 1,0 ʛ 

ʇʘʪʦʛʝʥʥʳʝ ʤ/ʦ ʚ ʪ.ʯ. 

ʩʘʣʴʤʦʥʝʣʣʳ 

ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʚ 25,0 ʛ 

S.aureus ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ 1,0 ʛ 

ʉʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶʱʠʝ 

ʢʣʦʩʪʨʠʜʠʠ 

ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ 1,0 ʛ 

L.monocytogenes ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʚ 25,0 ʛ 
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4.2 ɸʥʪʠʙʠʦʪʠʢʠ 

ʧʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 23 

1 2 3 

 ʃʝʚʦʤʠʮʝʪʠʥ ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ 

ʊʝʪʨʘʮʠʢʣʠʥʦʚʘʷ ʛʨʫʧʧʘ ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ 

4.3 ʊʦʢʩʠʯʥʳʝ ʵʣʝʤʝʥʪʳ 

ʉʚʠʥʝʮ ʅʝ ʙʦʣʝʝ 0,5 ʤʛ/ʢʛ 

ʄʳʰʴʷʢ  ʅʝ ʙʦʣʝʝ 0,1 ʤʛ/ʢʛ 

ʂʘʜʤʠʡ ʅʝ ʙʦʣʝʝ 0,05 ʤʛ/ʢʛ 

ʈʪʫʪʴ  ʅʝ ʙʦʣʝʝ 0,03 ʤʛ/ʢʛ 

4.4 ʇʝʩʪʠʮʠʜʳ 

ɻʝʢʩʘʭʣʦʨʮʠʢʣʦʛʝʢʩʘʥ (Ŭ, ɓ, ɔ-

ʠʟʦʤʝʨʳ) 

ʅʝ ʙʦʣʝʝ 0,1 ʤʛ/ʢʛ 

ɼɼʊ ʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪʳ ʅʝ ʙʦʣʝʝ 0,1 ʤʛ/ʢʛ 

4.5 ʈʘʜʠʦʥʫʢʣʠʜʳ 

ʎʝʟʠʡ-137 ʅʝ ʙʦʣʝʝ 200 ʙʛ/ʢʛ 

 

ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ 

çʌʠʨʤʝʥʥʳʡè ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ 

ʚʩʪʨʝʯʘʶʪʩʷ ʨʷʜ ʩʣʘʙʳʭ ʩʪʦʨʦʥ ʟʘʚʠʩʷʱʠʭ ʠ ʥʝʟʘʚʠʩʷʱʠʭ ʦʪ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʦ ʧʝʨʚʦʤʫ ʧʨʠʥʮʠʧʫ ʅɸʉʉʈ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʧʦ 

ʚʩʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʮʝʧʦʯʢʠ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ çʌʠʨʤʝʥʥʳʡè.  

ʇʦʩʨʝʜʩʪʚʦʤ ʘʥʘʣʠʟʘ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʦʟʥʠʢʥʫʪʴ ʚ ʭʦʜʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ [135, 136]. 

ɸʥʘʣʠʟ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʉʊ ʈʂ 1179-2003 [137]. ʇʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʧʨʝʜʝʣʝʥʳ ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ, ʘ ʪʘʢʞʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʦʧʘʩʥʦʩʪʠ.  

ʇʨʠʥʮʠʧ 1. ɸʥʘʣʠʟ ʨʠʩʢʦʚ ʠ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ 

ɸʥʘʣʠʟ ʦʧʘʩʥʦʩʪʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʩʝʭ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ 

(ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʥʘ ʚʩʝʭ 

ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘʯʠʥʘʷ ʩ ʩʳʨʴʷ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʟʘʢʘʥʯʠʚʘʷ ʮʝʧʦʯʢʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʉʣʝʜʫʶʱʠʤ ʥʝʦʙʭʦʜʠʤʳʤ ʰʘʛʦʤ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʨʠʩʢʘ ʢʦʥʢʨʝʪʥʦʛʦ 

ʬʘʢʪʦʨʘ. ʇʦʩʣʝʜʥʠʡ ʵʪʘʧ ð ʵʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʠʣʠ ʩʚʝʜʝʥʠʷ ʢ ʤʠʥʠʤʫʤʫ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʘʩʥʦʩʪʠ ð ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʜʣʷ ʟʜʦʨʦʚʴʷ ʦʪ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʨʠʩʢʘ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʢʦʥʪʨʦʣʴʥʳʭ ʤʝʨ ʠ ʤʝʪʦʜʦʚ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʵʪʠʤ ʫʛʨʦʟʘʤ, ʪʦ ʝʩʪʴ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ. 

ʇʨʠʥʮʠʧ 2. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ: 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʦʧʘʩʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʝʩʪʘ, ʵʣʝʤʝʥʪʳ ʠʣʠ ʵʪʘʧʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚ ʢʦʪʦʨʳʭ ʩʨʝʜʩʪʚʘ ʧʨʘʚʦʚʦʡ ʟʘʱʠʪʳ ʥʝ 

ʧʦʤʦʛʘʶʪ, ʪʦ ʝʩʪʴ ʢʨʠʪʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ. ʕʪʠ ʧʫʥʢʪʳ ʜʦʣʞʥʳ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʠʟ-ʟʘ ʚʦʟʤʦʞʥʦʩʪʠ ʯʨʝʟʤʝʨʥʦʛʦ ʨʠʩʢʘ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ 

ʥʝʧʨʠʝʤʣʝʤʦʤʫ ʢʘʯʝʩʪʚʫ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. 
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ʋʩʣʦʚʠʝʤ ʥʘʟʥʘʯʝʥʠʷ ʂʂʊ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʝʛʦ ʠ 

ʩʧʦʩʦʙʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʫʛʨʦʟʫ. ʉʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ, ʯʪʦ 

ʢʘʯʝʩʪʚʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʥʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ 

ʦʙʦʟʥʘʯʝʥʥʳʭ ʢʨʠʪʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ. 

ɺ ʫʩʪʘʥʦʚʢʘʭ ʩ ʧʨʘʚʠʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʤʠ ʩʠʩʪʝʤʘʤʠ GHP ʠ GMP 

ʦʥ ʦʛʨʘʥʠʯʝʥ ʥʝʦʙʭʦʜʠʤʳʤ ʤʠʥʠʤʫʤʦʤ. ʄʦʞʝʪ ʩʣʫʯʠʪʴʩʷ ʪʘʢ, ʯʪʦ ʙʫʜʝʪ 

ʪʦʣʴʢʦ ʦʜʥʘ ʢʨʠʪʠʯʝʩʢʘʷ ʢʦʥʪʨʦʣʴʥʘʷ ʪʦʯʢʘ ʠ ʜʘʞʝ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʥʘʩʪʨʘʠʚʘʪʴ ʂʇʂ ʚʦʦʙʱʝ. 

ʇʨʠʥʮʠʧ 3. ʆʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʨʝʜʝʣʦʚ: 

ɺʘʞʥʦ, ʯʪʦʙʳ ʎʂɸ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʪʦʯʢʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʯʪʦʙʳ ʦʧʠʩʘʪʴ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʝ ʧʨʦʚʝʨʷʶʪʩʷ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʧʨʠʝʤʣʝʤʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢ ʯʪʦ ʪʝʤ ʥʝ ʤʝʥʝʝ ʩʦʭʨʘʥʷʝʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ. 

ʇʨʠʥʮʠʧ 4. ʉʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʂʂʊ: 

ʉʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʂʂʊ ð ʵʪʦ ʧʨʦʮʝʜʫʨʘ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʢʘʢ 

ʯʘʩʪʦ, ʢʝʤ ʠ ʢʘʢʠʤ ʩʧʦʩʦʙʦʤ ʙʫʜʫʪ ʠʟʤʝʨʷʪʴʩʷ ʧʘʨʘʤʝʪʨʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʜʣʷ ʢʨʠʪʠʯʝʩʢʠʭ ʪʦʯʝʢ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʛʦ, ʢʘʢ ʙʫʜʫʪ ʭʨʘʥʠʪʴʩʷ ʟʘʧʠʩʠ, ʠ ʢʪʦ ʙʫʜʝʪ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ, ʢʘʢ ʦʥʠ ʭʨʘʥʷʪʩʷ ʠ ʢʘʢ ʯʘʩʪʦ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ. 

ʇʨʠʥʮʠʧ 5. ʂʦʨʨʝʢʪʠʨʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

ʕʪʦʪ ʧʨʠʥʮʠʧ ʛʦʚʦʨʠʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʝʜʚʠʜʝʪʴ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ, ʝʩʣʠ ʧʘʨʘʤʝʪʨʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʂʂʊ, ʧʨʝʚʳʰʝʥʳ 

ʠʣʠ ʥʝ ʚʳʧʦʣʥʝʥʳ. 

ʂʦʨʨʝʢʪʠʨʫʶʱʠʝ ʜʝʡʩʪʚʠʷ ʜʦʣʞʥʳ ʦʧʨʝʜʝʣʷʪʴ, ʯʪʦ ʜʝʣʘʪʴ ʩ 

ʧʨʦʜʫʢʪʦʤ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʠʥʠʝʡ ʠ ʢʘʢ ʜʦʚʝʩʪʠ ʟʘʪʨʦʥʫʪʳʝ ʧʘʨʘʤʝʪʨʳ 

ʜʦ ʥʫʞʥʦʛʦ ʫʨʦʚʥʷ. 

ʇʨʠʥʮʠʧ 6. ʇʨʦʮʝʜʫʨʳ ʧʨʦʚʝʨʢʠ: 

ʋʯʨʝʞʜʝʥʠʝ ʜʦʣʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʧʨʦʮʝʜʫʨʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ, 

ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ, ʧʨʘʚʠʣʴʥʦ ʣʠ ʚʥʝʜʨʝʥʥʘʷ ʩʠʩʪʝʤʘ HACCP ʨʘʙʦʪʘʝʪ, 

ʥʘʜʣʝʞʘʱʠʤ ʣʠ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʝʥʳ ʂʂʊ ʠ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʠʭ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʇʨʦʚʝʨʢʘ ʩʠʩʪʝʤʳ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʢʘʢʠʭ-ʣʠʙʦ 

ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʠ ʧʨʦʮʝʜʫʨʳ (ʥʘʧʨʠʤʝʨ, ʠʟʤʝʥʝʥʠʝ 

ʩʳʨʴʷ, ʤʘʰʠʥ, ʧʝʨʩʦʥʘʣʘ). 

ʇʨʠʥʮʠʧ 7. ɼʦʢʫʤʝʥʪʘʮʠʷ ʩʠʩʪʝʤʳ HACCP: 

ʅʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ, ʧʦʜʜʝʨʞʠʚʘʪʴ, ʭʨʘʥʠʪʴ ʠ ʘʨʭʠʚʠʨʦʚʘʪʴ 

ʩʠʩʪʝʤʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ. 

ʂʘʞʜʳʡ ʵʪʘʧ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʘʚʠʣʴʥʦ ʦʧʠʩʘʥ ʠ 

ʩʦʭʨʘʥʝʥ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʊʘʢʞʝ ʚʘʞʥʦ ʭʨʘʥʠʪʴ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʝ ʟʘʧʠʩʠ ʠ ʜʝʡʩʪʚʠʷ, 

ʧʨʝʜʧʨʠʥʷʪʳʝ ʚ ʩʣʫʯʘʝ ʥʝʩʦʙʣʶʜʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʂʂʊ. 

ɼʦʢʫʤʝʥʪʘʮʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪ ʬʘʢʪʠʯʝʩʢʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ 

HACCP, ʧʦʟʚʦʣʷʝʪ ʝʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʣʠʮʘʤ ʠʟʚʥʝ ï ʠʥʩʧʝʢʪʦʨʘʤ ʠʣʠ 

ʧʦʜʨʷʜʯʠʢʘʤ. 
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ʆʧʘʩʥʳʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ, ʘ ʪʘʢʞʝ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʊʈ ʊʉ 

034/2013 [138], ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 23. 

 

ʊʘʙʣʠʮʘ 23 ï ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ 
 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, 

ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʦʧʘʩʥʦʩʪʴ 
ʂʦʥʪʨʦʣʠʨʫʝʤʳʡ ʧʘʨʘʤʝʪʨ ɼʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ 

1 2 3 

ʇʨʠʝʤʢʘ ʩʳʨʴʷ: 

- ʭʠʤʠʯʝʩʢʘʷ 

- ʬʠʟʠʯʝʩʢʘʷ 

- ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ 

- ʧʦʩʪʦʨʦʥʥʠʝ ʚʢʣʶʯʝʥʠʷ 

- ʢʦʣʠʯʝʩʪʚʦ ʤʝʟʦʬʠʣʴʥʳʭ 

ʘʵʨʦʙʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦ 

ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʂʆɽ*/ʛ, ʥʝ ʙʦʣʝʝ 

- ɹʘʢʪʝʨʠʠ ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ 

ʧʘʣʦʯʢʠ (ʢʦʣʠʬʦʨʤʳ) ʚ 1 ʛ 

- ʉʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶʱʠʝ 

ʢʣʦʩʪʨʠʜʠʠ ʚ 0,1 ʛ 

- S. aureus ʚ 1 ʛ 

- ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ 

- ʥʝ ʙʦʣʝʝ 1,0*10
3
 

ʂʆɽ/ʛ 

 

 

 

- ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ 

 

- ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ 

 

- ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ 

ɹʣʘʥʰʠʨʦʚʢʘ: 

- ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ 

-ʚʳʞʠʚʘʥʠʝ ʧʘʪʦʛʝʥʥʳʭ  ʠ 

ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ 

ʀʟʤʝʣʴʯʝʥʠʝ, ʢʫʪʪʝʨʦʚʘʥʠʝ: 

- ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ 

-ʚʳʞʠʚʘʥʠʝ ʧʘʪʦʛʝʥʥʳʭ  ʠ 

ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ 

ʅʘʧʦʣʥʝʥʠʝ ʦʙʦʣʦʯʝʢ:  

- ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ 

- ʬʠʟʠʯʝʩʢʘʷ  

-ʚʳʞʠʚʘʥʠʝ ʧʘʪʦʛʝʥʥʳʭ  ʠ 

ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

- ʧʦʩʪʦʨʦʥʥʠʝ ʚʢʣʶʯʝʥʠʷ 

ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ 

ɺʘʨʢʘ ʠ ʦʭʣʘʞʜʝʥʠʝ: - 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ  

-ʚʳʞʠʚʘʥʠʝ ʧʘʪʦʛʝʥʥʳʭ  ʠ 

ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ 

ʋʧʘʢʦʚʢʘ, ʤʘʨʢʠʨʦʚʢʘ: 

- ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ  

- ʧʦʧʘʜʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ʧʦʩʪʦʨʦʥʥʝʡ ʤʠʢʨʦʬʣʦʨʳ 
ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ 

ʍʨʘʥʝʥʠʝ: 

- ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ 

- ʬʠʟʠʯʝʩʢʘʷ 

- ʧʦʧʘʜʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ʧʦʩʪʦʨʦʥʥʝʡ ʤʠʢʨʦʬʣʦʨʳ 

- ʧʦʩʪʦʨʦʥʥʠʝ ʚʢʣʶʯʝʥʠʷ 

ɹɻʂʇ, S. ʘureus ʚ 1 ʛ 

ʧʨʦʜʫʢʪʘ ï ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ. 

ʇʘʪʦʛʝʥʥʳʝ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʘʣʴʤʦʥʝʣʣʳ ʠ 

L.monocytogenes  ʚ 25 ʛ 

ʧʨʦʜʫʢʪʘ ï ʥʝ 

ʜʦʧʫʩʢʘʶʪʩʷ  

ʉʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶʱʠʝ 

ʢʣʦʩʪʨʠʜʠʠ ʚ 0,1 ʛ ï ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ 

   

5.1 ʆʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ 
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ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʧʦʩʪʨʦʝʥʘ ʙʣʦʢ-ʩʭʝʤʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ (ʨʠʩʫʥʦʢ 22).  
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ʈʠʩʫʥʦʢ 22 ï ɹʣʦʢ-ʩʭʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

 

ɼʣʷ ʪoʛo, ʯʪoʙʳ oʧʨʝʜʝʣʠʪʴ ʂʂʊ ʧʨʠʤʝʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʘʣʛoʨʠʪʤ:  

ɺoʧʨoʩ 1̄ (ɺ1). ʅʘ oʩʥoʚʘʥʠʠ ʚʝʨoʷʪʥoʩʪʠ ʚoʟʥʠʢʥoʚʝʥʠʷ ʠ ʪʷʞʝʩʪʠ 

ʥʝʙʣʘʛoʧʨʠʷʪʥoʛo ʚoʟʜʝʡʩʪʚʠʷ ʥʘ ʟʜoʨoʚʴʝ, ʷʚʣʷʝʪʩʷ ʣʠ ʵʪʘ oʧʘʩʥoʩʪʴ 

ʟʥʘʯʠʪʝʣʴʥoʡ? 

ɼɸ: ʕʪo ʩʝʨʴʝʟʥʘʷ oʧʘʩʥoʩʪʴ. ʇʝʨʝʡʜʠʪʝ ʢ ɺoʧʨoʩʫ ˉ 2. 

ʅɽʊ: ʕʪo ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥoʡ oʧʘʩʥoʩʪʠ. 

ɺoʧʨoʩ 2̄ (ɺ2). ɹʫʜʫʪ ʣʠ ʧoʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ ʩʘʤoʩʪoʷʪʝʣʴʥo ʠʣʠ ʚ 

ʩoʯʝʪʘʥʠʠ (ʚʢʣʶʯʘʷ oʞʠʜʘʝʤoʝ ʠʩʧoʣʴʟoʚʘʥʠʝ ʧoʪʨʝʙʠʪʝʣʝʤ) ʛʘʨʘʥʪʠʨoʚʘʪʴ 

ʫʜʘʣʝʥʠʝ ʵʪoʡ ʟʥʘʯʠʪʝʣʴʥoʡ oʧʘʩʥoʩʪʠ ʠʣʠ ʝʝ ʩʥʠʞʝʥʠʝ ʜo ʧʨʠʝʤʣʝʤoʛo 

ʫʨoʚʥʷ? 

ɼɸ: Oʧʨʝʜʝʣʠʪʝ ʠ ʥʘʟoʚʠʪʝ ʧoʩʣʝʜʫʶʱʠʡ ʵʪʘʧ. 

ʅɽʊ: ʇʝʨʝʡʜʠʪʝ ʢ ɺoʧʨoʩʫ ˉ 3. 

ɺoʧʨoʩ ˉ3 (ɺ3). ʗʚʣʷʶʪʩʷ ʣʠ ʤʝʨʳ ʢoʥʪʨoʣʷ ʠʣʠ ʧʨʘʢʪʠʢʠ ʥʘ ʵʪoʤ 

ʵʪʘʧʝ ʠ ʠʩʢʣʶʯʘʶʪ ʣʠ oʥʠ, ʫʤʝʥʴʰʘʶʪ ʠʣʠ ʧoʜʜʝʨʞʠʚʘʶʪ ʵʪʫ ʟʥʘʯʠʪʝʣʴʥʫʶ 

oʧʘʩʥoʩʪʴ ʧo ʤʝʨʝ ʥʝoʙʭoʜʠʤoʩʪʠ? 

ɼɸ: ʇʝʨʝʡʜʠʪʝ ʢ ɺoʧʨoʩʫ ˉ 4. 

ʅɽʊ: ʀʟʤʝʥʠʪʝ ʧʨoʮʝʩʩ ʠʣʠ ʧʨoʜʫʢʪ ʠ ʧʝʨʝʡʜʠʪʝ ʢ ɺoʧʨoʩʫ ˉ 1. 

ɺoʧʨoʩ 4̄ (ɺ4). ʅʝoʙʭoʜʠʤo ʣʠ ʥʘ ʵʪoʤ ʵʪʘʧʝ ʫʩʪʘʥoʚʠʪʴ ʢʨʠʪʠʯʝʩʢʠʝ 

ʧʨʝʜʝʣʳ ʜʣʷ ʤʝʨʳ ʢoʥʪʨoʣʷ? 

ɼɸ: ʇʝʨʝʡʜʠʪʝ ʢ ɺoʧʨoʩʫ ˉ 5. 

ʅɽʊ: ʕʪʘ oʧʘʩʥoʩʪʴ ʫʧʨʘʚʣʷʝʪʩʷ oʧʝʨʘʮʠoʥʥoʡ ʧʨoʛʨʘʤʤoʡ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʫʩʣoʚʠʡ. 

ɺoʧʨoʩ 5̄ (ɺ5). ʅʝoʙʭoʜʠʤo ʣʠ ʧʨoʚoʜʠʪʴ ʤoʥʠʪoʨʠʥʛ ʤʝʨʳ ʢoʥʪʨoʣʷ 

ʪʘʢʠʤ oʙʨʘʟoʤ, ʯʪoʙʳ ʧoʩʣʝ ʧoʪʝʨʠ ʢoʥʪʨoʣʷ ʥʝʤʝʜʣʝʥʥo ʧʨʝʜʧʨʠʥʷʪʴ 

ʜʝʡʩʪʚʠʷ? 

ɼɸ: ʕʪʘ oʧʘʩʥoʩʪʴ ʫʧʨʘʚʣʷʝʪʩʷ ʤʝʨʘʤʠ ʢoʥʪʨoʣʷ ʚ ʂʂʊ. 

ʅɽʊ: ʕʪʘ oʧʘʩʥoʩʪʴ ʫʧʨʘʚʣʷʝʪʩʷ oʧʝʨʘʮʠoʥʥoʡ ʧʨoʛʨʘʤʤoʡ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʫʩʣoʚʠʡ [139]. 

ʇʨʠʤʝʨ ʦʧʨʝʜʝʣʝʥʠʷ ʂʂʊ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 24. 

 

ʊʘʙʣʠʮʘ 24 ï ʆʧʨʝʜʝʣʝʥʠʝ ʂʂʊ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ 

çʌʠʨʤʝʥʥʳʡè 
 

ʕʪʘʧ ʧʨʦʮʝʩʩʘ ʆʧʘʩʥʳʝ ʬʘʢʪʦʨʳ 

ɺʦʧʨʦʩʳ ɹʫʜʝʪ ʣʠ 

ʷʚʣʷʪʴʩʷ 

ʵʪʘʧ ʂʂʊ 
ɺ1 ɺ2 ɺ3 ɺ4 ɺ5 

1 2 3 4 5 6 7 8 

ʇʨʠʝʤʢʘ ʩʳʨʴʷ ʄʠʢʨʦʙʠʦʣʦʛʠ ʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ: 

- ʦʙʩʝʤʝʥʝʥʠʝ ʩʳʨʴʷ 

ʧʘʪʦʛʝʥʥʳʤʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ 

ɼʘ ʅʝʪ ɼʘ ɼʘ ɼʘ ɼʘ  

ʂʂʊ 1 
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  ʌʠʟʠʢo-ʭʠʤʠʯʝʩʢʠʝ: 

- ʧoʧʘʜʘʥʠʝ 

ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ  

ɼʘ ʅʝʪ ɼʘ ɼʘ ɼʘ  

 

ʧʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 25 
1 2 3 4 5 6 7 8 

 ʩʨʝʜʩʪʚ ʠ ʧoʩʪoʨoʥʥʠʭ 

ʤʘʪʝʨʠʘʣoʚ 

      

ɹʣʘʥʰʠʨoʚʢʘ ʄʠʢʨoʙʠoʣoʛʠʯʝʩ 

ʢʠʝ:  

- ʚʳʞʠʚʘʥʠʝ ʠ 

ʧoʧʘʜʘʥʠʝ ʧʘʪoʛʝʥʥʳʭ 

ʤʠʢʨooʨʛʘʥʠʟʤoʚ 

ɼʘ ʅʝʪ ɼʘ ɼʘ ɼʘ  

 

 

 

ɼʘ 

ʂʂʊ 2 ʌʠʟʠʯʝʩʢʠʝ:  

- ʥʘʨʫʰʝʥʠʝ ʪʝʭʥo- 

ʣoʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨoʚ 

ʙʣʘʥʰʠʨoʚʢʠ 

ɼʘ ʅʝʪ ɼʘ ɼʘ ɼʘ 

ʀʟʤʝʣʴʯʝʥʠʝ, 

ʢʫʪʪʝʨoʚʘʥʠʝ 

ʄʠʢʨoʙʠoʣoʛʠʯʝʩʢʠʝ:  

- ʧoʧʘʜʘʥʠʝ 

ʧʘʪoʛʝʥʥʳʭ 

ʤʠʢʨooʨʛʘʥʠʟʤoʚ 

ɼʘ ʅʝʪ ɼʘ ʅʝʪ ʅʝʪ ʅʝʪ 

ʌʠʟʠʯʝʩʢʠʝ:  

- ʥʘʨʫʰʝʥʠʝ ʪʝʭʥo- 

ʣoʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨoʚ 

ʠʟʤʝʣʴʯʝʥʠʷ, 

ʢʫʪʪʝʨoʚʘʥʠʷ 

ɼʘ ʅʝʪ ɼʘ ʅʝʪ ʅʝʪ ʅʝʪ 

ʅʘʧoʣʥʝʥʠʝ 

oʙoʣoʯʝʢ 

ʄʠʢʨoʙʠoʣoʛʠʯʝʩʢʠʝ:  

- ʧoʧʘʜʘʥʠʝ 

ʧʘʪoʛʝʥʥʳʭ 

ʤʠʢʨooʨʛʘʥʠʟʤoʚ 

ɼʘ ʅʝʪ ɼʘ ʅʝʪ ʅʝʪ ʅʝʪ 

ʌʠʟʠʯʝʩʢʠʝ:  

- ʧoʩʪoʨoʥʥʠʝ 

ʚʢʣʶʯʝʥʠʷ 

ɼʘ ʅʝʪ ɼʘ ʅʝʪ ʅʝʪ ʅʝʪ 

ɺʘʨʢʘ ʠ 

oʭʣʘʞʜʝʥʠʝ  

ʄʠʢʨoʙʠoʣoʛʠʯʝʩʢʠʝ:  

- ʚʳʞʠʚʘʥʠʝ 

ʧʘʪoʛʝʥʥʳʭ ʠ ʫʩʣoʚʥo-

ʧʘʪoʛʝʥʥʳʭ 

ʤʠʢʨooʨʛʘʥʠʟʤoʚ 

ɼʘ ʅʝʪ ɼʘ ɼʘ ɼʘ ɼʘ 

ʂʂʊ 3 

ʋʧʘʢoʚʢʘ ʄʠʢʨoʙʠoʣoʛʠʯʝʩʢʠʝ:  

- ʧoʧʘʜʘʥʠʝ 

ʧʘʪoʛʝʥʥʳʭ 

ʤʠʢʨooʨʛʘʥʠʟʤoʚ 

ɼʘ ʅʝʪ ɼʘ ɼʘ ɼʘ ɼʘ 

ʂʂʊ 4 

 

 

 

 

 

 

ʍʨʘʥʝʥʠʝ 

ʌʠʟʠʢo-ʭʠʤʠʯʝʩʢʠʝ:  

- ʥʘʨʫʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʭʨʘʥʝʥʠʷ, 

ʚʣʘʞʥoʩʪʴ, ʨʅ, 

ʢʠʩʣoʪʥoʩʪʴ. 

ɼʘ ʅʝʪ ɼʘ ɼʘ ɼʘ ɼʘ 

 ʂʂʊ 5 

ʄʠʢʨoʙʠoʣoʛʠʯʝʩʢʠʝ: ɼʘ ʅʝʪ ɼʘ ɼʘ ɼʘ 
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- oʙʩʝʤʝʥʝʥʠʝ ɹɻʂʇ, 

ʧʘʪoʛʝʥʥʳʤʠ 

ʤʠʢʨooʨʛʘʥʠʟʤʘʤʠ 

 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 22 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʢʦʥʪʨʦʣʴʥʦʡ 

ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʦʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʤʷʩʦʢʦʩʪʥʦʡ 

ʧʘʩʪʦʡ çʌʠʨʤʝʥʥʳʡè ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʵʪʘʧ ʙʣʘʥʰʠʨʦʚʢʠ, ʚʘʨʢʠ, ʦʭʣʘʞʜʝʥʠʷ, 

ʫʧʘʢʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʜʝʡʩʪʚʠʡ ʩ ʫʯʝʪʦʤ ʚʳʷʚʣʝʥʥʳʭ ʂʂʊ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 25. 

 

ʊʘʙʣʠʮʘ 25 ï ʂʂʊ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ 
 

ˉ 

ʂʂʊ 

Oʧʘʩʥʳʡ 

ʬʘʢʪʦʨʳ 

ʂʨʠʪʠʯʝʩʢʠʡ 

ʧʨʝʜʝʣ 

ʇʨʦʮʝʜʫʨʘ 

ʤʦʥʠʪʦʨʠʥʛʘ 

ʂʦʨʨʝʢʪʠ

ʨʫʶʱʠʝ 

ʜʝʡʩʪʚʠʷ 

ʠʣʠ ʤʝʨʳ 

ʧʨʝʜʫʧʨʝ

ʞʜʝʥʠʷ 

ʇʨʦʮʝʜʫʨʘ 

ʚʝʨʠʬʠʢʘʮ

ʠʠ 

ɿʘʧʠʩʠ 

ʅAʉʉʈ 

1 2 3 4 5 6 7 
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ʂʂʊ 

1. 

ʇʨʠʝ

ʤʢʘ 

ʩʳʨʴʷ 

ʄʠʢʨʦʙʠʦʣʦ

ʛʠʯʝʩʢʠʝ: 

ɹɻʂʇ, 

ʂʄAʌAʥʄ, 

ʚʳʞʠʚʘʥʠʝ 

ʧʘʪʦʛʝʥʥʳʭ  

ʠ ʫʩʣʦʚʥʦ-

ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠ

ʟʤʦʚ 

ʇʦʩʪʦʨʦʥʥʠʝ 

ʚʢʣʶʯʝʥʠʷ ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ; 

ʂʄAʌAʥʄ, 

ʂOɽ*/ʛ, ʥʝ 

ʙʦʣʝʝ 1,0*10
3
 

ʂOɽ/ʛ; 

ɹɻʂʇ 

(ʢʦʣʠʬʦʨʤʳ) 

ʚ 1 ʛ ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ; 

ʩʫʣʴʬʠʪʨʝʜʫʮ

ʠʨʫʶʱʠʝ 

ʢʣʦʩʪʨʠʜʠʠ ʚ 

0,1 ʛ ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ; 

- S. aureus ʚ 1 

ʛ ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ 

ʇʦʩʪʦʷʥʥʳʡ 

ʤʠʢʨʦʙʠʦʣʦʛ

ʠʯʝʩʢʠʡ ʠ 

ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʡ 

ʢʦʥʪʨʦʣʴ 

ʢʘʯʝʩʪʚʘ 

ʤʷʩʥʦʛʦ 

ʩʳʨʴʷ ʧʦ  

 

ɻOʉʊ 23042-

86,  

 

ɻOʉʊ 25011,  

 

ɻOʉʊ 4288-

76,  

 

ɻOʉʊ 

10444.15-94 

 

ɻOʉʊ 31747-

2012 

 

ɻOʉʊ ʈ 

32031-12 

 

ɻOʉʊ 31659-

2012 

 

ʉʦʙʣʶʜʝ

ʥʠʝ 

ʣʘʙʦʨʘʪʦʨ

ʥʳʭ 

ʧʘʨʘʤʝʪʨ

ʦʚ 

ʠʩʧʳʪʘʥʠ

ʷ 

ʢʘʯʝʩʪʚʘ 

ʤʷʩʥʦʛʦ 

ʩʳʨʴʷ 

ʇʝʨʠʦʜʠʯʝ

ʩʢʘʷ 

ʧʦʚʝʨʢʘ ʠ 

ʧʦʜʪʚʝʨʞʜ

ʝʥʠʝ 

ʪʦʯʥʦʩʪʠ 

ʩʨʝʜʩʪʚ 

ʠʟʤʝʨʝʥʠʷ. 

ʇʨʦʚʝʨʢʘ 

ʟʘʧʠʩʝʡ 

ɾʊʂ. 

ʂʦʥʪʨʦʣʴ 

ʢʦʤʧʝʪʝʥʪ

ʥʦʩʪʠ 

ʧʝʨʩʦʥʘʣʘ 

ɿʘʧʠʩʠ ʚ 

ɾʊʂ ʦ 

ʢʦʥʪʨʦʣʝ 

ʢʘʯʝʩʪʚʘ 

ʤʷʩʥʦʛʦ 

ʩʷʨʴʷ. 

ɿʘʧʠʩʠ ʦ 

ʧʦʜʪʚʝʨʞ

ʜʝʥʠʠ 

ʢʦʤʧʝʪʝʥ

ʪʥʦʩʪʠ 

ʦʪʚʝʪʩʪʚʝ

ʥʥʦʛʦ 

ʧʝʨʩʦʥʘʣ

ʘ 

     

 

  

ʧʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 26 

1 2 3 4 5 6 7 

KKT 

2. 

ɹʣʘʥ

ʰʠʨʦ

ʚʢʘ 

ʌʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ: 

ʪʝʤʧʝʨʘʪʫʨʘ, 

ʚʨʝʤʷ 

ʚʳʜʝʨʞʢʠ. 

ʄʠʢʨʦʙʠʦʣʦ

ʛʠʯʝʩʢʠʝ: 

ɹɻʂʇ, 

ʂʄAʌAʥʄ 

ʂʄAʌAʥʄ, 

ʂOɽ*/ʛ, ʥʝ 

ʙʦʣʝʝ 

1,0*10
3
 

ʂOɽ/ʛ; 

ɹɻʂʇ 

(ʢʦʣʠʬʦʨʤʳ

) ʚ 1 ʛ ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ; 

 

ʩʫʣʴʬʠʪ-

ʨʝʜʫʮʠʨʫʶ

ʱʠʝ 

ʢʣʦʩʪʨʠʜʠʠ 

ʚ 0,1 ʛ ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ; 

ʇʦʩʪʦʷʥʥʳʡ 

ʢʦʥʪʨʦʣʴ 

ʪʝʤʧʝʨʘʪʫʨʳ 

ʙʣʘʥʰʠʨʦʚʢʠ 

ʅʘʣʘʜʢʘ 

ʦʙʦʨʫʜʦʚ

ʘʥʠʷ. 

ʇʦʚʪʦʨʥʘ

ʷ 

ʦʙʨʘʙʦʪʢʘ 

ʩʳʨʴʷ 

ʂʦʥʪʨʦʣʴ 

ʪʝʭʥʦʣʦʛʠʯ

ʝʩʢʠʭ 

ʨʝʞʠʤʦʚ 

ʙʣʘʥʰʠʨʦʚ

ʢʠ. 

ʇʨʦʚʝʨʢʘ 

ʟʘʧʠʩʝʡ ʚ 

ɾʊʂ 

ɿʘʧʠʩʠ ʚ 

ɾʊʂ 

ʧʨʦʮʝʩʩʘ 

ʙʣʘʥʰʠʨ

ʦʚʢʠ. 

ɿʘʧʠʩʠ ʦ 

ʧʦʚʝʨʢʝ 

ʩʨʝʜʩʪʚ 

ʠʟʤʝʨʝʥʠ

ʷ. ɿʘʧʠʩʠ 

ʦ 

ʧʦʜʪʚʝʨʞ

ʜʝʥʠʠ 

ʢʦʤʧʝʪʝʥ

ʪʥʦʩʪʠ 

ʦʪʚʝʪʩʪʚʝ
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- S. aureus ʚ 

1 ʛ ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ 

 

ʊʝʤʧʝʨʘʪʫʨ

ʘ ʙʣʘʥ-

ʰʠʨʦʚʢʠ 

105
0
ʉ ʚ 

ʪʝʯʝʥʠʠ 15-

20 ʤʠʥ 

ʥʥʦʛʦ 

ʧʝʨʩʦʥʘʣ

ʘ 

ʂʂʊ 

3. 

ɺʘʨʢʘ 

ʠ 

ʦʭʣʘʞ

ʜʝʥʠʝ 

ʄʠʢʨʦʙʠʦʣʦ

ʛʠʯʝʩʢʠʝ: 

ɹɻʂʇ, 

ʂʄAʌAʥʄ, 

E.coli, 

Salmonella, 

L.monocytog

enes, S.aureus 

ʂʄAʌAʥʄ, 

ʂOɽ*/ʛ, ʥʝ 

ʙʦʣʝʝ 

1,0*10
3
 

ʂOɽ/ʛ; 

ɹɻʂʇ 

(ʢʦʣʠʬʦʨʤʳ

) ʚ 1 ʛ ʥʝ 

ʜʦʧʫʩ-

ʢʘʝʪʩʷ; 

ʩʫʣʴʬʠʪʨʝʜʫ

ʮʠʨʫʶʱʠʝ 

ʢʣʦʩʪʨʠ-ʜʠʠ 

ʚ 0,1 ʛ ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ; 

- S. aureus ʚ 

1 ʛ ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ 

ʂʦʥʪʨʦʣʴ 

ʪʝʤʧʝʨʘʪʫʨʥ

ʦʛʦ ʨʝʞʠʤʘ 

ʚʘʨʢʠ ʠ 

ʦʭʣʘʞʜʝʥʠʷ. 

ʊʝʭʥʦʣʦʛʠʯʝ

ʩʢʠʡ 

ʢʦʥʪʨʦʣʴ 

ʧʨʦʮʝʩʩʘ  

ʉʦʙʣʶʜʝ

ʥʠʝ 

ʪʝʤʧʝʨʘʪ

ʫʨʥʳʭ 

ʨʝʞʠʤʦʚ. 

ʇʦʚʪʦʨʥʦ

ʝ 

ʜʦʚʘʨʠʚʘ

ʥʠʝ 

ʙʘʪʦʥʦʚ 

ʇʝʨʠʦʜʠʯʝ

ʩʢʘʷ 

ʧʦʚʝʨʢʘ ʠ 

ʧʦʜʪʚʝʨʞʜ

ʝʥʠʝ 

ʪʦʯʥʦʩʪʠ 

ʩʨʝʜʩʪʚ 

ʠʟʤʝʨʝʥʠʷ. 

ʇʨʦ-ʚʝʨʢʘ 

ʟʘʧʠʩʝʡ ʚ 

ɾʊʂ, 

ʧʦʜʪʚʝʨʞʜ

ʝʥʠʝ 

ʧʨʘʚʠʣʴʥʦʩ

ʪʠ  

ɿʘʧʠʩʠ ʚ 

ɾʊʂ ʦ 

ʢʦʥʪʨʦʣʝ 

ʪʝʤʧʝʨʘʪ

ʫʨʥʳʭ 

ʧʘʨʘʤʝʪʨ

ʦʚ ʚʘʨʢʠ 

ʠ 

ʦʭʣʘʞʜʝʥ

ʠʷ. 

ɿʘʧʠʩʠ ʦ 

ʧʦʜʪʚʝʨʞ

ʜʝʥʠʠ  

 

 

ʧʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 26 

1 2 3 4 5 6 7 

  ʊʝʤʧʝʨʘʪʫʨʘ 

ʚʘʨʢʠ 80-

85
0
ʉ ʚ 

ʪʝʯʝʥʠʠ 40-

80 ʤʠʥʫʪ 

 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʦʭʣʘʞʜʝʥʠʷ 

ʜʦ t=2-6 
0
ʉ ʚ 

ʮʝʥʪʨʝ 

ʙʘʪʦʥʘ 

 

  ʧʨʦʚʝʜʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯ

ʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ 

ʢʦʤʧʝʪʝʥ

ʪʥʦʩʪʠ 

ʦʪʚʝʪʩʪʚʝ

ʥʥʦʛʦ 

ʧʝʨʩʦʥʘʣ

ʘ 
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ʂʂʊ 

4. 

ʋʧʘʢʦ

ʚʢʘ 

ʄʠʢʨʦʙʠʦʣʦ

ʛʠʯʝʩʢʠʝ: 

ɹɻʂʇ, 

ʂʄAʌAʥʄ 

ʂʄAʌAʥʄ, 

ʂOɽ*/ʛ, ʥʝ 

ʙʦʣʝʝ 1,0*10
3
 

ʂOɽ/ʛ; 

 

ɹɻʂʇ 

(ʢʦʣʠʬʦʨʤʳ) 

ʚ 1 ʛ ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ; 

 

ʩʫʣʴʬʠʪʨʝʜʫ

ʮʠʨʫʶʱʠʝ 

ʢʣʦʩʪʨʠʜʠʠ ʚ 

0,1 ʛ ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ; 

 

- S. aureus ʚ 1 

ʛ ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ 

 

ʂʦʥʪʨʦʣʴ 

ʫʧʘʢʦʚʦʯʥʦʛ

ʦ ʧʨʦʮʝʩʩʘ  

ʉʦʙʣʶʜʝ

ʥʠʝ 

ʪʨʝʙʦʚʘʥ

ʠʡ 

ʫʧʘʢʦʚʢʠ 

ʇʝʨʠʦʜʠʯʝ

ʩʢʘʷ 

ʧʦʚʝʨʢʘ 

ʦʙʦʨʫʜʦʚʘ

ʥʠʷ. 

ʇʨʦʚʝʨʢʘ 

ʟʘʧʠʩʝʡ ʚ 

ɾʊʂ, 

ʧʦʜʪʚʝʨʞʜ

ʝʥʠʝ 

ʧʨʘʚʠʣʴʥʦʩ

ʪʠ 

ʧʨʦʚʝʜʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯ

ʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ 

ɿʘʧʠʩʠ ʦ 

ʧʦʜʪʚʝʨʞ

ʜʝʥʠʠ 

ʢʦʤʧʝʪʝʥ

ʪʥʦʩʪʠ 

ʦʪʚʝʪʩʪʚʝ

ʥʥʦʛʦ 

ʧʝʨʩʦʥʘʣ

ʘ 

ʂʂʊ 

5. 

ʍʨʘʥʝ

ʥʠʝ 

ʌʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ: 

ʪʝʤʧʝʨʘʪʫʨʘ 

ʭʨʘʥʝʥʠʷ, 

ʚʣʘʞʥʦʩʪʴ. 

 

 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʜʦ +5Áʉ; 

 

ʚʣʘʞʥʦʩʪʴ 

ʚʦʟʜʫʭʘ ï 

70%; 

 

ʂʄAʌAʥʄ, 

ʂOɽ*/ʛ, ʥʝ 

ʙʦʣʝʝ 1,0*10
3
 

ʂOɽ/ʛ; 

 

  ʇʝʨʠʦʜʠʯʝ

ʩʢʘʷ 

ʧʦʚʝʨʢʘ ʠ 

ʧʦʜʪʚʝʨʞʜ

ʝʥʠʝ 

ɿʘʧʠʩʠ ʚ 

ɾʊʂ 

ʪʝʭʥʦʣʦʛ

ʠʯʝʩʢʠʭ 

 

 

 

 

 

ʧʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 26 

1 2 3 4 5 6 7 

 ʄʠʢʨʦʙʠʦʣʦ

ʛʠʯʝʩʢʠʝ: 

ɹɻʂʇ, 

ʂʄAʌAʥʄ, 

E.coli, 

Salmonella, 

L.monocytog

enes, S.aureus 

ɹɻʂʇ 

(ʢʦʣʠʬʦʨʤʳ) ʚ 

1 ʛ ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ; 

ʩʫʣʴʬʠʪʨʝʜʫʮʠ

ʨʫʶʱʠʝ 

ʢʣʦʩʪʨʠʜʠʠ ʚ 

0,1 ʛ ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ; 

- S. aureus ʚ 1 ʛ 

ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ 

  ʩʨʝʜʩʪʚ 

ʠʟʤʝʨʝʥʠʷ. 

ʇʨʦʚʝʨʢʘ 

ʟʘʧʠʩʝʡ ʚ 

ʞʫʨʥʘʣʘʭ 

ʧʦʜʪʚʝʨʞʜ

ʝʥʠʝ 

ʧʨʘʚʠʣʴʥʦʩ

ʪʠ 

ʧʝʨʝʨʘʙʦʪʢ

ʠ 

ʥʝʩʦʦʪʚʝʪʩ

ʧʘʨʘʤʝʪʨ

ʦʚ 

ʭʨʘʥʝʥʠʷ. 

ɿʘʧʠʩʠ ʦ 

ʧʦʜʪʚʝʨʞ

ʜʝʥʠʠ 

ʢʦʤʧʝʪʝʥ

ʪʥʦʩʪʠ 

ʦʪʚʝʪʩʪʚʝ

ʥʥʦʛʦ 

ʧʝʨʩʦʥʘʣ

ʘ. ɿʘʧʠʩʠ 
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ʪʚʫʶʱʝʡ 

ʧʨʦʜʫʢʮʠʠ. 

ʊʝʩʪʠʨʦʚʘʥ

ʠʝ 

ʢʦʤʧʝʪʝʥʪ

ʥʦʩʪʠ 

ʧʝʨʩʦʥʘʣʘ 

ʦ 

ʨʝʟʫʣʴʪʘʪ

ʘʭ 

ʚʥʫʪʨʝʥʥ

ʝʛʦ ʠ 

ʚʥʝʰʥʝʛʦ 

ʘʫʜʠʪʘ. 

 

ʉʭʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʠʪʦʛʦʚʘʷ ʪʘʙʣʠʮʘ ʅɸʉʉʈ 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʣʘʥʘ ʅɸʉʉʈ. ʀʪʦʛʦʚʘʷ ʪʘʙʣʠʮʘ ʧʣʘʥʘ 

ʅɸʉʉʈ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ çʌʠʨʤʝʥʥʳʡè 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 26. 

 

ʊʘʙʣʠʮʘ 26 ï ʀʪʦʛʘʷ ʪʘʙʣʠʮʘ ʧʣʘʥʘ ʅɸʉʉʈ 
 

ʂʂʊ/ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ/ʦʧʘʩʥʳʡ 

ʬʘʢʪʦʨ 

ʂʦʥʪʨʦʣʠʨʫʝʤʳʡ 

ʧʘʨʘʤʝʪʨ 

ʇʨʝʜʝʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ 

ʇʨʦʮʝʜʫʨʘ 

ʤʦʥʠʪʦʨʠʥʛʘ 

ʂʦʨʨʝʢʪʠʨʫʶʱʠʝ 

ʜʝʡʩʪʚʠʷ 

1 2 3 4 5 

1. ʇʨʠʝʤʢʘ 

ʩʳʨʴʷ: 

 

- ʭʠʤʠʯʝʩʢʘʷ 

 

- ʬʠʟʠʯʝʩʢʘʷ 

 

- ʤʠʢʨʦʙʠʦʣʦ-

ʛʠʯʝʩʢʘʷ 

 

ɹɻʂʇ 1*10
3
 ʚ 1 ʛ 

ʅʝ 

ʜʦʧʫʩʢʘʝʪʩʷ 

ʚ 1 ʛ 

ʇʦʩʝʚ 

ʛʣʫʙʠʥʥʳʡ 

ʩʨʝʜʘ ʂʦʜʘ ʠʣʠ 

ʂʝʩʩʣʝʨʘ 

ʅʘʜʣʝʞʘʱʠʡ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩ 

ʢʠʡ ʢʦʥʪʨʦʣʴ 

2. ɹʣʘʥʰʠʨʦʚʢʘ: 

- ʤʠʢʨʦʙʠʦʣʦʛʠ 

ʯʝʩʢʘʷ 

 

ʂʦʥʪʨʦʣʴ 

ʪʝʤʧʝʨʘʪʫʨ 

ʥʦ-ʚʨʝʤʝʥʥʦʛʦ 

ʨʝʞʠʤʘ 

ʙʣʘʥʰʠʨʦʚʢʠ 

ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʨʝʞʠʤʘ 

ʇʦʩʪʦʷʥʥʦ 

ʪʝʤʧʝʨʘʪʫ 

ʨʘ 

ʅʘʣʘʜʢʘ ʣʠʥʠʠ. 

ʇʦʚʪʦʨʥʘʷ 

ʦʙʨʘʙʦʪʢʘ 

 

ʧʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 27 

1 2 3 4 5 

3. ɺʘʨʢʘ ʠ 

ʦʭʣʘʞʜʝʥʠʝ: 

- ʤʠʢʨʦʙʠʦʣʦ- 

ʛʠʯʝʩʢʘʷ 

ʂʦʥʪʨʦʣʴ 

ʪʝʤʧʝʨʘʪʫʨ 

ʥʦʛʦ ʨʝʞʠʤʘ 

1*10
3
 ʚ 1 ʛ 

ʅʝ 

ʜʦʧʫʩʢʘʝʪʩʷ 

ʚ 1 ʛ 

ʇʦʩʪʦʷʥʥʦ 

ʪʝʤʧʝʨʘʪʫ 

ʨʘ 

ʉʦʙʣʶʜʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʥʦ 

ʛʦ ʨʝʞʠʤʘ ʚʘʨʢʠ 

ʠ ʦʭʣʘʞʜʝʥʠʷ 

4. ʋʧʘʢʦʚʢʘ: 

- ʤʠʢʨʦʙʠʦʣʦ-

ʛʠʯʝʩʢʘʷ 

ɹɻʂʇ 1*10
3
 ʚ 1 ʛ 

ʅʝ 

ʜʦʧʫʩʢʘʝʪʩʷ 

ʚ 1 ʛ 

ʇʦʩʝʚ 

ʛʣʫʙʠʥʥʳʡ 

ʩʨʝʜʘ ʂʦʜʘ ʠʣʠ 

ʂʝʩʩʣʝʨʘ 

ʉʦʙʣʶʜʝʥʠʝ 

ʧʨʘʚʠʣ ʛʠʛʠʝʥʳ 

ʧʝʨʩʦʥʘʣʦʤ, 

ʢʦʥʪʨʦʣʴ ʨʘʙʦʪʳ 

ʧʝʨʩʦʥʘʣʘ, 

ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʜʝʟʠʥʬʝʢʮʠʷ 

ʚʦʟʜʫʭʘ 

5. ʍʨʘʥʝʥʠʝ: ɹɻʂʇ 1*10
3
 ʚ 1 ʛ ʇʦʩʝʚ ʅʘʜʣʝʞʘʱʠʡ 
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- ʤʠʢʨʦʙʠʦʣʦ-

ʛʠʯʝʩʢʘʷ 

ʅʝ 

ʜʦʧʫʩʢʘʝʪʩʷ 

ʚ 1 ʛ 

ʛʣʫʙʠʥʥʳʡ 

ʩʨʝʜʘ ʂʦʜʘ ʠʣʠ 

ʂʝʩʩʣʝʨʘ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩ 

ʢʠʡ ʢʦʥʪʨʦʣʴ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ çʌʠʨʤʝʥʥʳʡè ʩ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ ʠ 

ʦʧʨʝʜʝʣʝʥʳ ʢʨʠʪʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

 

5.2 ʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ 

 

ɼʣʷ ʘʥʘʣʠʟʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

çɸʥʘʣʠʟ ʚʠʜʦʚ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʪʢʘʟʦʚè (FMEA) ʠ çɸʥʘʣʠʟ 

ʜʝʨʝʚʘ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡè (FTA). FMEA ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʤʝʪʦʜʦʤ, 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʘʩʥʦʩʪʷʤʠ ʜʣʷ ʟʜʦʨʦʚʴʷ, ʘ ʪʘʢʞʝ 

ʦʧʘʩʥʦʩʪʷʤʠ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʕʪʦʪ ʤʝʪʦʜ ʪʘʢʞʝ ʧʦʣʝʟʝʥ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʧʦʩʣʝʜʩʪʚʠʡ ʵʪʠʭ ʨʠʩʢʦʚ.  

FMEA-FTA ʘʥʘʣʠʟ, ʥʘʨʷʜʫ ʩʠʩʪʝʤʳ HACCP, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʛʜʝ ʦʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʩʜʝʣʘʥ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʦʮʝʥʢʝ ʨʠʩʢʘ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʇʏʈ ʜʣʷ ʢʘʞʜʦʡ ʚʳʷʚʣʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ 

ʦʙʨʘʙʦʪʢʠ [140-142].  

ɺ ʪʘʙʣʠʮʝ 27 ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʧʨʠʯʠʥ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ çʌʠʨʤʝʥʥʳʡè.  
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ʊʘʙʣʠʮʘ 27 ï ɸʥʘʣʠʟ ʧʨʠʯʠʥ ʠ ʧʦʩʣʝʜʩʪʚʠʡ (Failure modes and effects 

analysis) 
 

ʕʣʝ 

ʤʝʥʪ 

ɺʝʨʦʷʪʥʳʡ 

ʜʝʬʝʢʪ 

ɺʦʟʤʦʞʥ

ʳʝ 

ʧʦʩʣʝʜʩʪʚ

ʠʷ 

ʜʝʬʝʢʪʘ 

ɺʝʨʦʷʪʥʘʷ 

ʧʨʠʯʠʥʘ 
ɼʝʡʩʪʚʠʷ 

ʄʝʪʦʜ 

ʦʙʥʘʨʫʞʝ 

ʥʠʷ 

ʆʙʦʨʫ 

ʜʦʚʘʥʠʝ ʠ 

ʪʝʭʥʠʢʘ 

ɿʘʛʨʷʟʥʝ 

ʥʠʝ 

ʧʘʪʦʛʝʥʥʦʡ  

ʤʠʢʨʦʬʣʦʨʦʡ 

ʉʥʠʞʝʥʠʝ 

ʢʘʯʝʩʪʚʘ 

ʧʘʰʪʝʪʘ 

ʅʝʥʘʜʣʝʞʘʱʘʷ 

ʜʝʟʠʥʬʝʢʮʠʷ ʠ 

ʦʙʨʘʙʦʪʢʘ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ 

ʥʘʨʫʰʝʥʠʝ  

ʊʱʘʪʝʣʴʥʘʷ 

ʦʙʨʘʙʦʪʢʘ 

ʤʦʶʱʠʤʠ ʠ 

ʜʝʟʠʥʬʠʮʠʨʫ

ʶʱʠʤʠ  

ʄʠʢʨʦʙʠʦʣ

ʦʛʠʯʝʩʢʠʡ  

  ʩʘʥʠʪʘʨʥʳʭ 

ʧʨʘʚʠʣ ʠ ʥʦʨʤ 

ʩʨʝʜʩʪʚʘʤʠ 

ʧʝʨʝʜ ʠ ʧʦʩʣʝ 

ʢʘʞʜʦʛʦ 

ʧʦʠʟʚʦʜʩʪʚʝʥ

ʥʦʛʦ ʮʠʢʣʘ 

 

ʄʷʩʥʦʝ 

ʩʳʨʴʝ 

ʉʳʨʴʝ 

ʥʠʟʢʦʛʦ 

ʢʘʯʝʩʪʚʘ 

ʉʥʠʞʝʥʠʝ 

ʢʘʯʝʩʪʚʘ 

ʧʘʰʪʝʪʘ 

ʅʝʜʦʙʨʦʩʦʚʝʩʪʥ

ʳʝ ʧʦʩʪʘʚʱʠʢʠ ʠ 

ʢʦʥʪʨʦʣʴ 

ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ 

ʋʣʫʯʰʝʥʠʝ 

ʢʦʤʤʫʥʠʢʘʪʠ

ʚʥʳʭ ʥʘʚʳʢʦʚ 

ʢʦʥʪʨʦʣʷ 

ʢʘʯʝʩʪʚʘ 

ʩʳʨʴʷ 

ʌʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠ

ʝ ʠ 

ʤʠʢʨʦʙʠʦʣ

ʦʛʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ  

ʂʦʥʪʘʤʠʥʘʮʠ

ʷ ʤʷʩʥʦʛʦ 

ʩʳʨʴʷ 

ʉʥʠʞʝʥʠʝ 

ʢʘʯʝʩʪʚʘ 

ʠʩʭʦʜʥʦʛ

ʦ ʩʳʨʴʷ 

ʅʝʥʘʜʣʝʞʘʱʘʷ 

ʜʝʟʠʥʬʝʢ 

ʮʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʉʘʥʠʪʘʨʥʘʷ 

ʦʙʨʘʙʦʪʢʘ 

ʧʦʤʝʱʝʥʠʷ ʠ 

ʦʙʦʨʫʜʦʚʘ 

ʥʠʷ 

ʄʠʢʨʦʙʠʦʣ

ʦʛʠʯʝʩʢʠʡ 

ɹʣʘʥʰʠʨʦ

ʚʢʘ 

ʅʝʩʦʦʪʚʝʪʩʪʚ

ʫʶʱʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ 

ʙʣʘʥʰʠʨʦʚʢʠ 

ʉʦʭʨʘʥʝʥ

ʠʝ 

ʧʘʪʦʛʝʥ 

ʥʳʭ 

ʤʠʢʨʦʦʨʛ

ʘʥʠʟʤʦʚ 

ʅʝʩʦʙʣʶʜʝʥʠʝ 

ʨʝʞʠʤʦʚ 

ʙʣʘʥʰʠʨʦʚʢʠ 

ʨʘʙʦʪʥʠʢʘʤ 

ʇʦʩʪʦʷʥʥʳʡ 

ʢʦʥʪʨʦʣʴ 

ʪʝʤʧʝʨʘʪʫ 

ʨ  r

ʌʠʟʠʯʝʩʢʠ

ʡ ʤʝʪʦʜ 

ɺʘʨʢʘ ʠ 

ʦʭʣʘʞ-

ʜʝʥʠʝ 

ʅʝʩʦʦʪʚʝʪʩʪʚ

ʫʶʱʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʘʨʢʠ ʠ 

ʦʭʣʘʞʜʝʥʠʠʷ 

ʉʥʠʞʝʥʠʝ 

ʢʘʯʝʩʪʚʘ 

ʧʘʰʪʝʪʘ 

ʅʝʩʦʙʣʶʜʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʝʞʠʤʘ ʚʘʨʢʠ ʠ 

ʦʭʣʘʞʜʝʥʠʷ 

ʂʦʥʪʨʦʣʴ 

ʪʝʤʧʝʨʘʪʫʨʥʦ

ʛʦ ʨʝʞʠʤʘ  

ʄʠʢʨʦʙʠʦʣ

ʦʛʠʯʝʩʢʠʡ 

ʋʧʘʢʦʚʢʘ ʅʝʵʬʬʝʢʪʠʚʥ

ʦʩʪʴ 

ʫʧʘʢʦʚʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ 

ʋʚʝʣʠʯʝ 

ʥʠʝ 

ʩʪʦʠʤʦʩʪ

ʠ 

ʫʧʘʢʦʚʢʠ. 

ʉʥʠʞʝʥʠʝ 

ʢʘʯʝʩʪʚʘ 

ʧʘʰʪʝʪʘ 

ʅʝʢʘʯʝʩʪʚʝʥ 

ʥʳʡ 

ʫʧʘʢʦʚʦʯʥʳʡ 

ʤʘʪʝʨʠʘʣ 

ʉʤʝʥʘ 

ʫʧʘʢʦʚʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ 

ɺʠʟʫʘʣʴʥʳ

ʡ 

 



74 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 7 ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʦʧʘʩʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ.  

ʊʠʧʦʚʳʝ ʟʥʘʯʝʥʠʷ ʙʘʣʣʦʚ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʘʰʪʝʪʘ 

ʤʩ̫ʥʦʛʦ ʜʦʙʘʚʣʝʥʠʝʤ ʩ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ  ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 28. 

ʂʨʠʪʠʯʝʩʢʘʷ ʛʨʘʥʠʮʘ ʇʏʈʛʨ ʧʨʠʥʷʪʘ ʙʳʪʴ ʨʘʚʥʦʡ 100. 

  

ʊʘʙʣʠʮʘ 28 ï ɿʥʘʯʝʥʠʝ ʨʠʩʢʘ SOD ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʘʰʪʝʪʘ 
 

ʕʣʝʤʝʥʪ ʈʠʩʢ S ʆ D ʇʏʈ 

ʆʙʦʨʫʜʦʚʘʥʠʝ ɿʘʛʨʷʟʥʝʥʠʡ ʧʦʩʪʦʨʦʥʥʝʡ 

ʤʠʢʨʦʬʣʦʨʦʡ 

1 1 1 1 

ʄʷʩʥʦʝ ʩʳʨʴʝ  ʄʷʩʥʦʝ ʩʳʨʴʝ ʥʠʟʢʦʛʦ 

ʢʘʯʝʩʪʚʘ 

3 2 2 12 

ʂʦʥʪʘʤʠʥʘʮʠʷ ʤʷʩʥʦʛʦ 

ʩʳʨʴʷ ʚ ʧʨʦʮʝʩʩʝ 

ʧʦʜʛʦʪʦʚʢʠ 

2 2 2 8 

ɹʣʘʥʰʠʨʦʚʢʘ ʅʝʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ 

1 1 1 1 

ʅʝʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʚʨʝʤʷ 

ʙʣʘʥʰʠʨʦʚʢʠ 

1 1 1 1 

ʂʫʪʪʝʨʦʚʘʥʠʝ ʅʝʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʢʦʥʩʠʩʪʝʥʮʠʷ 

2 1 1 2 

ʂʦʥʪʘʤʠʥʘʮʠʷ ʧʦʩʪʦʨʦʥʥʝʡ 

ʤʠʢʨʦʬʣʦʨʦʡ 

1 1 1 1 

ʅʘʛʨʝʚʘʥʠʝ ʬʘʨʰʘ 2 2 2 8 

ʅʘʧʦʣʥʝʥʠʝ ʦʙʦʣʦʯʝʢ ɿʘʛʨʷʟʥʝʥʠʡ ʧʦʩʪʦʨʦʥʥʝʡ 

ʤʠʢʨʦʬʣʦʨʦʡ 

4 2 2 16 

ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʥʘʧʦʣʥʝʥʠʷ 

ʦʙʦʣʦʯʢʠ 

2 1 1 2 

ɺʘʨʢʘ ʅʝʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ 

2 2 3 12 

ʅʝʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʚʨʝʤʷ 

ʚʘʨʢʠ 

2 1 1 2 

ʋʧʘʢʦʚʢʘ ʅʝʢʘʯʝʩʪʚʝʥʥʘʷ ʫʧʘʢʦʚʢʘ 1 2 2 4 

ʀʊʆɻʆ 70 

ʂʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 7 

ʛʜʝ S ï ʩʪʝʧʝʥʴ ʨʠʩʢʘ ʟʘʛʨʷʟʥʝʥʠʷ; O ï ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʩʪʘʚʢʠ ʟʘʛʨʷʟʥʝʥʥʦʛʦ 

ʠʥʛʨʝʜʠʝʥʪʘ; D ï ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʠʥʛʨʝʜʠʝʥʪʘ. 

 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʠʪʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʯʠʩʣʘ 

ʨʠʩʢʘ  ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ 

ʨʘʚʥʦ 70 ʠ ʣʝʞʠʪ ʚ ʦʙʣʘʩʪʠ ʜʦʧʫʩʪʠʤʦʛʦ ʨʠʩʢʘ (ʇʏʈʛʨ=100) ʠ ʤʦʞʝʪ ʙʳʪʴ  

ʦʮʝʥʝʥ, ʢʘʢ ʥʝʦʧʘʩʥʳʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 6 ʨʠʩʢʦʚ ʠʟ 7 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʦʙʦʨʫʜʦʚʘʥʠʝ, ʤʷʩʥʦʝ ʩʳʨʴʝ, ʙʣʘʥʰʠʨʦʚʢʘ, 

ʢʫʪʪʝʨʦʚʘʥʠʝ, ʥʘʧʦʣʥʝʥʠʝ ʦʙʦʣʦʯʝʢ, ʚʘʨʢʘ ʠ ʫʧʘʢʦʚʢʘ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʘʥʘʣʠʟʘ ʨʠʩʢʘ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʜʝʨʝʚʘ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ (ʨʠʩ. 23). ɼʝʨʝʚʦ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʯʠʥʫ 
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ʫʛʨʦʟʳ ʚ ʢʦʥʢʨʝʪʥʳʭ ʘʩʧʝʢʪʘʭ. ʇʨʠʥʮʠʧ ʤʝʪʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʠʩʪʝʤʘʭ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʠʩʢʦʚ ʠ ʦʮʝʥʢʝ 

ʨʠʩʢʦʚ, ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʦʰʠʙʦʢ ʠ ʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ. ɺ FTA ʧʨʠʥʮʠʧ 

ʩʦʟʜʘʥʠʷ ʜʝʨʝʚʘ ʦʰʠʙʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʜʫʢʪʠʚʥʳʡ (ʥʠʩʭʦʜʷʱʠʡ) 

ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʧʨʠʯʠʥʳ ʠʣʠ ʢʦʤʙʠʥʘʮʠʠ, ʚʳʟʳʚʘʶʱʠʝ ʨʠʩʢʠ 

[140, ʩ. 144]. 

ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʅɸʉʉʈ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʵʪʘʧʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ 

ʨʠʩʢʠ, ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠʭ. ʈʘʟʨʘʙʦʪʢʘ ʙʣʦʢ-ʩʭʝʤʳ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʟʚʦʣʷʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʪʴ 

ʢʨʠʪʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ. ɺʘʞʥʳʤ ʰʘʛʦʤ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʨʝʜʩʪʚ 

ʢʦʥʪʨʦʣʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʪʚʨʘʱʘʶʪ 

ʨʠʩʢ ʠʣʠ ʩʥʠʞʘʶʪ ʝʛʦ ʜʦ ʧʨʠʝʤʣʝʤʦʛʦ ʫʨʦʚʥʷ. 

ɸʥʘʣʠʟ ʤʝʪʦʜʘ FMEA ʚʳʷʚʠʣ ʧʨʝʜʝʣʴʥʦʝ ʯʠʩʣʦ ʨʠʩʢʦʚ (ʇʏʈ) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʨʠʪʠʯʝʩʢʦʡ ʛʨʘʥʠʮʝʡ ʇʏʈʛʨ. ɺʳʷʚʣʝʥʳ ʪʘʢʠʝ ʢʨʠʪʠʯʝʩʢʠʝ 

ʨʠʩʢʠ, ʢʘʢ ʟʘʛʨʷʟʥʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʩʪʦʨʦʥʥʝʡ ʤʠʢʨʦʬʣʦʨʦʡ, 

ʥʝʢʘʯʝʩʪʚʝʥʥʦʝ ʤʷʩʥʦʝ ʩʳʨʴʝ, ʟʘʛʨʷʟʥʝʥʠʝ ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ, 

ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʩʪʦʨʦʥʥʝʡ ʤʠʢʨʦʬʣʦʨʦʡ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ ʠ ʢʫʪʪʝʨʦʚʘʥʠʠ, 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʦʭʣʘʞʜʝʥʠʷ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʨʠʩʢʠ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ "ʌʠʨʤʝʥʥʳʡ". ʇʨʠʤʝʥʝʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ 

ʧʨʠʥʮʠʧʦʚ ʅɸʉʉʈ, FMEA ʠ FTA ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʪʨʫʜʘ, ʩʥʠʟʠʪʴ ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʪʨʫʜʘ, ʩʥʠʟʠʪʴ ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʊʘʢʞʝ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʮʝʩʩʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ 

çʌʠʨʤʝʥʥʳʡè ʨʘʟʨʘʙʦʪʘʥʘ ʢʘʨʪʘ ʤʝʪʨʦʣʦʛʠʯʝʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʘʷ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ (ʇʨʠʣʦʞʝʥʠʝ ʅ). 
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5.3 ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ɸʧʨʦʙʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʦʡ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʦʩʫʱʝʩʪʚʣʝʥʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚ ʀʇ çɸʣʴʪʝʝʚè (ʇʨʠʣʦʞʝʥʠʝ ʇ). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʨʝʞʠʤʳ ʧʨʠʤʝʥʠʤʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɺʳʨʘʙʦʪʢʘ ʦʧʳʪʥʦ-

ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʘʨʪʠʠ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʦʡ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚ ʢʦʣʙʘʩʥʦʤ ʮʝʭʝ ʀʇ çɸʣʴʪʝʝʚè ʛʦʨʦʜʘ 

ʉʝʤʝʡ. 

ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʧʳʪʥʦʡ ʧʘʨʪʠʠ ʧʨʦʜʫʢʪʘ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ 

ʦʧʪʠʤʘʣʴʥʘʷ ʨʝʮʝʧʪʫʨʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʦʡ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʦʛʦ ʚʠʜʘ ʧʨʦʜʫʢʪʘ 

ʦʩʫʱʝʩʪʚʣʝʥ ʩʦʛʣʘʩʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠ ʫʪʚʝʨʞʜʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʠʥʩʪʨʫʢʮʠʠ. ʇʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʚʳʨʘʙʦʪʢʘ 

ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʣʘʙʦʨʘʪʦʨʥʦʡ. ɺʩʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʨʘʙʦʪʘʥʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʪʚʝʨʞʜʝʥʥʳʤ 

ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ. 

ɸʢʪ ʚʳʨʘʙʦʪʢʠ ʠ ʧʨʦʪʦʢʦʣ ʜʝʛʫʩʪʘʮʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʜʫʢʪ ʧʦ 

ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʪʨʝʙʠʪʝʣʷ, 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʜʫʢʪ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. 

ʏʣʝʥʳ ʜʝʛʫʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʥʦʚʳʡ ʚʠʜ ʧʘʰʪʝʪʘ 

ʤʷʩʥʦʛʦ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʦʡ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʦʙʣʘʜʘʝʪ 

ʚʳʩʦʢʠʤʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: ʚʢʫʩ ʩʚʦʡʩʪʚʝʥʥʳʡ ʜʘʥʥʦʤʫ ʚʠʜʫ 

ʧʨʦʜʫʢʪʘ, ʦʙʣʘʜʘʝʪ ʦʜʥʦʨʦʜʥʦʡ, ʨʘʚʥʦʤʝʨʥʦʡ ʤʘʩʩʦʡ ʦʪ ʩʝʨʦʛʦ ʜʦ ʙʣʝʜʥʦ-

ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ, ʢʦʥʩʠʩʪʝʥʮʠʷ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ, ʥʝʞʥʘʷ, ʤʘʞʫʱʘʷʩʷ ʙʝʟ 

ʥʘʣʠʯʠʷ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ. 

ɼʝʛʫʩʪʘʮʠʦʥʥʘʷ ʢʦʤʠʩʩʠʷ, ʨʘʩʩʤʦʪʨʝʚ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʤʷʩʥʦʛʦ 

ʧʘʰʪʝʪʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʫʪʚʝʨʞʜʝʥʠʝ ʩʪʘʥʜʘʨʪ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ 

ʠʥʩʪʨʫʢʮʠʶ, ʧʨʠʥʷʣʘ ʨʝʰʝʥʠʝ ï ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʢ 

ʚʥʝʜʨʝʥʠʶ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʈʝʟʫʣʴʪʘʪʳ ʜʝʛʫʩʪʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʇʨʠʣʦʞʝʥʠʠ ɼ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʠ ʫʪʚʝʨʞʜʝʥʘ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ:  

ï ʩʪʘʥʜʘʨʪ ʦʨʛʘʥʠʟʘʮʠʠ ï ʉʊ 9210-01-50768864-2021 (ʇʨʠʣʦʞʝʥʠʝ ʂ); 

ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠʥʩʪʨʫʢʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʊʀ ʉʊ 9210-01-50768864-

2021 (ʇʨʠʣʦʞʝʥʠʝ ʀ). 

ʅʘ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʘʰʪʝʪʘ ʤʷʩʥʦʛʦ çʌʠʨʤʝʥʥʳʡè ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʦʪʧʨʘʚʣʝʥʘ ʟʘʷʚʣʝʥʠʝ ʦ ʚʳʜʘʯʝ ʧʘʪʝʥʪʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ 2021/0701.2 ʦʪ 13.07.2021 ʛ. 

(ʇʨʠʣʦʞʝʥʠʝ ʈ).  

ʈʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 

ʤʦʥʦʛʨʘʬʠʠ çɹʝʟʦʧʘʩʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʤʦʣʦʯʥʳʭ ʠ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚè, 

ɹʘʨʥʘʫʣ: ɸɿɹʋʂɸ, 2019. ï 148 ʩ., ʘʚʪʦʨʦʚ ʂʘʢʠʤʦʚʘ ɸ.ʂ., ʄʘʡʦʨʦʚʘ ɸ.ɸ., 
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ʂʘʢʠʤʦʚʦʡ ɾ.ʍ., ʄʫʨʘʪʙʘʝʚʘ ɸ.ʄ., ɹʘʡʢʘʜʘʤʦʚʦʡ ɸ.ʄ. ʠ ʚʥʝʜʨʝʥʳ ʚ 

ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ; ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʣʝʢʮʠʦʥʥʳʭ ʢʫʨʩʘʭ, ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʟʘʥʷʪʠʷʭ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʚʳʧʫʩʢʥʳʭ ʨʘʙʦʪ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ 6ɺ07202/7ʄ07201 ï çʊʝʭʥʦʣʦʛʠʷ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚè, 6ɺ07201/7ʄ07203 ï çʊʝʭʥʦʣʦʛʠʷ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚè, 7ʄ07203 ï çɹʠʦʪʝʭʥʦʣʦʛʠʷè (ʇʨʠʣʦʞʝʥʠʝ 

ʉ). ʊʘʢʞʝ ʤʦʥʦʛʨʘʬʠʷ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ VI ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʢʦʥʢʫʨʩʝ 

ʫʯʝʙʥʳʭ ʠ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʩʪʫʜʝʥʪʦʚ, ʤʘʛʠʩʪʨʘʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ, ʜʦʢʪʦʨʘʥʪʦʚ 

(ʈʦʩʩʠʷ), ʛʜʝ ʙʳʣʘ ʫʜʦʩʪʦʝʥʘ I ʤʝʩʪʘ (ʇʨʠʣʦʞʝʥʠʝ ʊ). 

 

5.4 ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ 

 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʘʧʨʦʙʠʨʦʚʘʥʘ ʠ ʚʥʝʜʨʝʥʘ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʫʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʀʇ çɸʣʴʪʝʝʚè 

(ʇʨʠʣʦʞʝʥʠʝ ʇ). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʥʝʜʨʝʥʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʥʦʨʤʘʪʠʚʥʦ-

ʪʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʤʷʩʥʦʡ ʧʘʰʪʝʪ çʌʠʨʤʝʥʥʳʡè ʉʊ 9210-01-

50768864-2021 (ʇʨʠʣʦʞʝʥʠʝ ʂ).  

ɼʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʚʥʝʜʨʝʥʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʦʛʦ 

ʚʠʜʘ ʧʨʦʜʫʢʮʠʠ: ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʚʤʝʩʪʦ 

ʦʩʥʦʚʥʦʛʦ ʩʳʨʴʷ (ʛʦʚʷʜʠʥʳ ʠ ʩʚʠʥʠʥʳ) ʥʝʦʙʭʦʜʠʤʦ ʩʨʘʚʥʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʚʳʨʘʙʦʪʢʠ ʜʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ.  

ʆʙʦʩʥʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʨʝʮʝʧʪʫʨʳ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʩʥʦʚʘʥʦ ʥʘ ʨʘʩʯʝʪʝ ʠʭ ʩʪʦʠʤʦʩʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ ʧʦ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʈʘʩʯʝʪ ʟʘʪʨʘʪ ʧʨʦʚʦʜʷʪʩʷ ʥʘ 100 ʢʛ ʧʨʦʜʫʢʮʠʠ. ʈʘʩʯʝʪʳ ʟʘʪʨʘʪ ʥʘ ʩʳʨʴʝ 

ʠ ʦʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚʝʜʫʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʮʝʧʪʫʨʳ ʠ ʠʩʧʦʣʴʟʫʝʤʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʚʳʨʘʙʘʪʳʚʘʝʤʳʤ ʚʠʜʘʤ ʧʨʦʜʫʢʮʠʠ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʠ 

ʩʪʦʠʤʦʩʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 29 [143]. 

 

ʊʘʙʣʠʮʘ 29 ï ʈʘʩʭʦʜ ʩʳʨʴʷ ʠ ʦʩʥʦʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʥʘ 100 ʢʛ ʧʨʦʜʫʢʮʠʠ) 
 

ˉ 

ʧ/ʧ 
ɺʠʜʳ ʩʳʨʴʷ 

ʎʝʥʘ, 

ʪʝʥʛʝ 

ʇʘʰʪʝʪ ʩ ʤʷʩʦʢʦʩʪʥʦʡ 

ʧʘʩʪʦʡ 

ʇʦ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠ 

ʈʘʩʭʦʜ, ʢʛ 
ʉʪʦʠʤʦʩʪʴ, 

ʪʝʥʛʝ 

ʈʘʩʭʦʜ, 

ʢʛ 

ʉʪʦʠʤʦʩʪʴ, 

ʪʝʥʛʝ 

1 2 3 4 5 6 7 

1  ɻʦʚʷʜʠʥʘ 

ʞʠʣʦʚʘʥʥʘʷ 

ʧʝʨʚʦʛʦ ʩʦʨʪʘ 

ʙʣʘʥʰʠʨʦʚʘʥʥʘʷ 

1900 15 28500 20 38000 

2  ʄʷʩʦʢʦʩʪʥʘʷ ʧʘʩʪʘ 

ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ 
300 20 6000 0 0 

3  ʉʚʠʥʠʥʘ 

ʞʠʣʦʚʘʥʥʘʷ ʞʠʨʥʘʷ 

ʙʣʘʥʰʠʨʦʚʘʥʥʘʷ 

1553 33 51249 48 74544 
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4  ʇʝʯʝʥʴ ʞʠʣʦʚʘʥʥʘʷ 

ʛʦʚʷʞʴʷ 

ʙʣʘʥʰʠʨʦʚʘʥʥʘʷ 

1058 20 21160 20 21160 

5  ʄʫʢʘ ʧʰʝʥʠʯʥʘʷ 220 5 1100 5 1100 

6  ʄʦʣʦʢʦ ʩʫʭʦʝ 

ʦʙʝʟʞʠʨʝʥʥʦʝ 
1500 3 4500 3 4500 

7  ʗʡʮʘ ʢʫʨʠʥʳʝ 600 2 1200 2 1200 

8  ʉʦʣʴ ʧʦʚʘʨʝʥʥʘʷ 

ʧʠʱʝʚʘʷ 
78 1,5 117 0,4 117 

9  ʉʘʭʘʨ-ʧʝʩʦʢ 450 0,4 180 0,4 180 

10  ʇʝʨʝʮ ʯʝʨʥʳʡ 

ʤʦʣʦʪʳʡ 
4933 0,03 148 0,03 148 

11  ʂʦʨʠʮʘ ʤʦʣʦʪʘʷ 1800 0,02 30 0,02 30 

12  ʆʨʝʭ ʤʫʩʢʘʪʥʳʡ 

ʤʦʣʦʪʳʡ 
3300 0,05 165 0,05 165 

ɺʩʝʛʦ 100 114349 100 141244 

*ʎʝʥʳ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʨʳʥʢʝ ʚ ʈʂ ʟʘ 2020 ʛ. (ɹʶʨʦ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʠ 

ɸʛʝʥʪʩʪʚʘ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʨʝʬʦʨʤʘʤ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ) 

 

ʊʘʢ ʢʘʢ ʠʟʤʝʥʝʥʠʷ ʢʦʩʥʫʣʠʩʴ ʣʠʰʴ ʨʝʮʝʧʪʫʨʳ, ʧʨʦʯʠʝ ʨʘʩʭʦʜʳ 

ʢʘʣʴʢʫʣʷʮʠʠ ʧʨʦʜʫʢʮʠʠ ʥʝ ʠʟʤʝʥʷʶʪʩʷ ʠ ʦʥʠ ʙʫʜʫʪ ʨʘʚʥʳ ʜʨʫʛ ʜʨʫʛʫ. 

ʊʨʘʥʩʧʦʨʪʥʦ-ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ ʧʨʠʤʝʤ ʚ ʨʘʟʤʝʨʝ 0,5 % ʦʪ ʩʪʦʠʤʦʩʪʠ 

ʩʳʨʴʷ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 
 

ʉ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ  706,22 ʪʝʥʛʝ 

ʇʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ  706,22 ʪʝʥʛʝ 

 

ʈʘʩʯʝʪʳ ʟʘʪʨʘʪ ʥʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʨʦʚʦʜʷʪʩʷ ʪʘʢʠʤ ʞʝ 

ʦʙʨʘʟʦʤ.  

ʂ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʦʪʥʦʩʷʪʩʷ ʤʘʪʝʨʠʘʣʳ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʭʨʘʥʝʥʠʷ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʤʘʨʢʠʨʦʚʢʠ, ʬʘʩʦʚʢʠ 

ʧʨʦʜʫʢʮʠʠ (ʪʘʨʘ, ʫʧʘʢʦʚʢʘ, ʤʦʶʱʠʝ ʩʨʝʜʩʪʚʘ, ʭʠʤʠʢʘʪʳ ʠ ʜʨ. ʤʘʪʝʨʠʘʣʳ). 

ɿʘʪʨʘʪʳ ʥʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ 2 % ʦʪ ʩʪʦʠʤʦʩʪʠ 

ʩʳʨʴʷ: 
 

ʉ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ  2825  ʪʝʥʛʝ 

ʇʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ  2825  ʪʝʥʛʝ 

 

ʈʘʩʯʝʪʳ ʨʘʩʭʦʜʦʚ ʥʘ ʵʥʝʨʛʠʶ (ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ, ʚʦʜʘ, ʭʦʣʦʜ, ʧʘʨ) ʠ 

ʪʦʧʣʠʚʦ ʚʝʜʫʪʩʷ ʪʘʢʞʝ ʢʘʢ ʜʣʷ ʦʩʥʦʚʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʠʩʭʦʜʷ ʠʟ ʥʦʨʤ ʨʘʩʭʦʜʘ ʠʭ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ ʠ ʩʣʦʞʠʚʰʠʭʩʷ ʮʝʥ ʥʘ 

ʝʜʠʥʠʮʫ ʨʘʩʭʦʜʫʝʤʦʡ ʵʥʝʨʛʠʠ, ʪʦʧʣʠʚʘ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʨʘʩʭʦʜʳ 

ʥʘ ʵʥʝʨʛʠʶ ʠ ʪʦʧʣʠʚʦ ʜʝʣʷʪʩʷ ʥʘ 2 ʯʘʩʪʠ: ʨʘʩʭʦʜʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʮʝʣʠ 

ʠʣʠ ʧʨʷʤʳʝ ʨʘʩʭʦʜʳ ʵʥʝʨʛʠʠ, ʚʢʣʶʯʘʶʱʠʝʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʨʘʩʭʦʜʳ ʥʘ 
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ʦʙʱʝʭʦʟʷʡʩʪʚʝʥʥʳʝ ʮʝʣʠ ʠʣʠ ʢʦʩʚʝʥʥʳʝ ʨʘʩʭʦʜʳ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪʩʷ ʚ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʚ ʧʦʨʷʜʢʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʘʩʭʦʜʳ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʢʘʢ 25 % ʦʪ ʩʪʦʠʤʦʩʪʠ ʩʳʨʴʷ 

ʠ ʤʘʪʝʨʠʘʣʦʚ: 

 

ʉ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ  35311 

ʇʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ  35311 

 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʯʝʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ 

ʥʝʦʙʭʦʜʠʤʦ ʚʥʘʯʘʣʝ ʨʘʩʩʯʠʪʘʪʴ ʪʘʨʠʬʥʳʡ ʬʦʥʜ, ʧʫʪʝʤ ʫʤʥʦʞʝʥʠʷ ʥʦʨʤʳ 

ʚʨʝʤʝʥʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʥʘ ʪʘʨʠʬʥʫʶ ʩʪʘʚʢʫ (730 ʪʝʥʛʝ). 

ʅʦʨʤʳ ʚʨʝʤʝʥʠ ʧʦ ʚʳʨʘʙʦʪʢʝ 100 ʢʛ ʜʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 2,25 

ʯʝʣ-ʯʘʩʦʚ. 

ɼʦʧʣʘʪʳ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʩʦʩʪʘʚʠʪ 25% ʦʪ 

ʪʘʨʠʬʥʦʛʦ ʬʦʥʜʘ. 
 

ʉ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ  2,25*730*1,25=  2053,1  ʪʝʥʛʝ 

ʇʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ  2,25*730*1,25=  2053,1  ʪʝʥʛʝ 

 

ʉʦʮʠʘʣʴʥʳʡ ʥʘʣʦʛ (9,5%), ʩʦʮʠʘʣʴʥʳʝ ʦʪʯʠʩʣʝʥʠʷ (3,5%) ʠ ʦʪʯʠʩʣʝʥʠʷ 

ʥʘ ʩʦʮʠʘʣʴʥʦ-ʤʝʜʠʮʠʥʩʢʦʝ ʩʪʨʘʭʦʚʘʥʠʝ (2%) ʦʪ ʫʨʦʚʥʷ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ 

ʩʦʩʪʘʚʷʪ ʚ ʦʙʱʝʤ (15 %): 
 

ʉ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ  308,0 ʪʝʥʛʝ 

ʇʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ  308,0 ʪʝʥʛʝ 

 

ʆʧʨʝʜʝʣʠʤ ʢʦʩʚʝʥʥʳʝ ʟʘʪʨʘʪʳ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʩʯʝʪʘ ʥʘʢʣʘʜʥʳʭ 

ʨʘʩʭʦʜʦʚ ʠ ʨʘʩʭʦʜʦʚ ʧʝʨʠʦʜʘ. 

ʅʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ ʩʦʩʪʘʚʷʪ 150 % ʦʪ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ. 
 

ʉ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ  3079,7  ʪʝʥʛʝ 

ʇʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ  3079,7  ʪʝʥʛʝ 

 

ʉʫʤʤʠʨʫʷ ʧʨʝʜʳʜʫʱʠʝ ʟʘʪʨʘʪʳ ʧʦʣʫʯʘʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ: 
 

ʉ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ  158632 ʪʝʥʛʝ 

ʇʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ  185527 ʪʝʥʛʝ 

 

ʈʘʩʭʦʜʳ ʧʝʨʠʦʜʘ ʩʯʠʪʘʶʪ ʢʘʢ 7 % ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ: 
 

ʉ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ  11104 ʪʝʥʛʝ 

ʇʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ  12987 ʪʝʥʛʝ 
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ʇʦʣʥʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 100 ʢʛ ʧʨʦʜʫʢʮʠʠ ʩʦʩʪʘʚʠʪ: 
 

ʉ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ  169736 ʪʝʥʛʝ 

ʇʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ  198514 ʪʝʥʛʝ 

 

ʈʘʩʯʝʪ ʮʝʥʳ ʠ ʧʨʠʙʳʣʠ ʩ ʝʜʠʥʠʮʳ ʢʘʞʜʦʛʦ ʚʠʜʘ ʧʨʦʜʫʢʪʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʥʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʝʜʠʥʠʮʳ 

ʧʨʦʜʫʢʮʠʠ. 

ʇʨʦʜʘʞʥʘʷ ʮʝʥʘ ʧʨʦʜʫʢʪʘ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʩ ʫʯʝʪʦʤ ʫʨʦʚʥ ̫ʧʣʘʥʦʚʦʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʚ ʨʘʟʤʝʨʝ 15 %.  

ʈʘʟʤʝʨ ʧʨʠʙʳʣʠ ʧʦʣʫʯʘʝʤʦʡ ʩʦ 100 ʢʛ ʧʨʦʜʫʢʮʠʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ (9): 

 

                                   ʇ = ʇʉ*ʈ/100,                                                 (9) 

 

ʛʜʝ ʇ ï ʧʨʠʙʳʣʴ; 

ʇʉ ï ʧʦʣʥʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ; 

ʈ ï ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. 

 

ʇʨʠʙʳʣʴ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʦʩʪʘʚʠʪ: 

 

198514*0,15 = 29777 ʪʝʥʛʝ 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʫʤʤʠʨʫʷ ʧʨʠʙʳʣʴ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʮʝʥʘ ʧʨʦʜʫʢʮʠʠ 

ʩʦʩʪʘʚʣʷʝʪ: 
 

ʇʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ  228291 ʪʝʥʛʝ 

 

ɹʣʘʛʦʜʘʨʷ ʠʟʤʝʥʝʥʠʶ ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʮʝʧʪʫʨʳ ʧʨʦʜʫʢʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʙʝʟʦʪʭʦʜʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʢʦʩʪʥʦʛʦ ʩʳʨʴʷ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʤʷʩʥʦʛʦ 

ʧʘʰʪʝʪʘ, ʧʨʠʙʳʣʴ ʩʦ 100 ʢʛ ʧʨʦʜʫʢʮʠʠ ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʥʦʚʦʡ ʨʝʮʝʧʪʫʨʝ 

ʩʦʩʪʘʚʠʪ: 228291 ï 169736= 58555 ʪʝʥʛʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʙʳʣʴ ʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʙʫʜʝʪ ʚʳʰʝ ʯʝʤ 

ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ 28778 ʪʝʥʛʝ (58555 ï 29777). ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ:  

 

ʈ = ʇ/ʇʉ * 100% = 58555 *100% / 169736= 34,5 %, 

 

ʯʪʦ ʚʳʰʝ ʯʝʤ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ 34,5  % ʠʣʠ ʚ 1,9 ʨʘʟʘ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ, ʤʷʩʥʦʡ ʧʘʰʪʝʪ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʙʦʣʝʝ ʜʝʰʝʚʦʛʦ ʩʳʨʴʷ ʩʪʘʥʦʚʠʪʩʷ 

ʙʦʣʝʝ ʨʝʥʪʘʙʝʣʴʥʳʤ ʥʘ ʨʳʥʢʝ ʜʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ ʪʘʙʣʠʮʝ 30 ʩʚʦʜʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ. 
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ʊʘʙʣʠʮʘ 30 ï ʉʚʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʩʯʝʪʫ (ʥʘ 100 ʢʛ 

ʧʨʦʜʫʢʮʠʠ) 
 

ʇʦʢʘʟʘʪʝʣʠ 
ʉ ʤʷʩʦʢʦʩʪʥʦʡ 

ʧʘʩʪʦʡ 
ʇʦ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ 
ʆʪʢʣʦʥʝʥʠʝ 

1 2 3 4 

1. ʈʘʩʭʦʜ ʥʘ 100 ʢʛ 

ʧʨʦʜʫʢʮʠʠ, ʪʛ  
158632 185527 31795 

ʚ ʪʦʤ ʯʠʩʣʝ:    

ʘ) ʩʳʨʴʝ ʠ ʦʩʥʦʚʥʳʝ 

ʤʘʪʝʨʠʘʣʳ  
114349 141244 31795 

ʙ) ʪʨʘʥʩʧʦʨʪʥʦ-

ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ 
706,2 706,2 0,0 

ʚ) ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʳ  
2825 2825 0,0 

ʛ) ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ  35311 35311 0,0 

ʜ) ʦʧʣʘʪʘ ʪʨʫʜʘ  2053,1 2053,1 0,0 

ʝ) ʩʦʮʠʘʣʴʥʳʡ ʥʘʣʦʛ, 

ʩʦʮʠʘʣʴʥʳʝ ʦʪʯʠʩʣʝʥʠʷ ʠ 

ʆʉʄʉ 

308,0 308,0 0,0 

ʞ) ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ  3079,7 3079,7 0,0 

ʟ) ʨʘʩʭʦʜʳ ʧʝʨʠʦʜʘ  10761 12987 0,0 

2. ʎʝʥʘ ʙʝʟ ʅɼʉ, ʪʛ  169736 198514 28778 

3. ʇʨʠʙʳʣʴ, ʪʛ  58555 29777 28778 

4. ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ, %  34,5 15,0 19,5 

 

ʋʢʘʟʘʥʥʳʝ ʨʘʩʯʝʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʨʝʮʝʧʪʫʨʘ ʧʨʦʜʫʢʮʠʠ ʥʝ ʪʦʣʴʢʦ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʣʶʜʷʤ ʧʨʠʦʙʨʝʪʘʪʴ 

ʧʦʣʝʟʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʨʦʜʫʢʪ ʠ ʨʘʩʰʠʨʠʪ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʨʳʥʢʘʭ ʨʝʛʠʦʥʘ, ʥʦ ʠ ʜʘʩʪ ʦʱʫʪʠʤʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ ʚʠʜʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʠʙʳʣʠ ʚ ʨʘʟʤʝʨʝ 28 778 ʪʝʥʛʝ ʩʦ 100 ʢʠʣʦʛʨʘʤʤ 

ʧʨʦʜʫʢʮʠʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʠʟʜʝʣʠʷ ʥʘ ʨʳʥʢʝ. 

 

ɺʳʚʦʜʳ ʧʦ ʧʷʪʦʤʫ ʨʘʟʜʝʣʫ 

 

1. ʈʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ çʌʠʨʤʝʥʥʳʡè ʩ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ 

HACCP. ʈʘʟʨʘʙʦʪʘʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʧʨʝʜʝʣʝʥʳ 

ʢʨʠʪʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ çʌʠʨʤʝʥʥʳʡè, ʪʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ ʵʪʘʧ ʙʣʘʥʰʠʨʦʚʢʠ, 

ʚʘʨʢʠ, ʦʭʣʘʞʜʝʥʠʷ, ʫʧʘʢʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ. ʊʘʢʞʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ, 

ʚʦʟʤʦʞʥʳʝ ʨʠʩʢʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʥʮʠʧʦʚ 

FMEA ʠ FTA ʘʥʘʣʠʟʦʚ. 

2. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 6 ʨʠʩʢʦʚ ʠʟ 
7 ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʦʙʦʨʫʜʦʚʘʥʠʝ, ʤʷʩʥʦʝ ʩʳʨʴʝ, ʙʣʘʥʰʠʨʦʚʢʘ, 

ʢʫʪʪʝʨʦʚʘʥʠʝ, ʥʘʧʦʣʥʝʥʠʝ ʦʙʦʣʦʯʝʢ, ʚʘʨʢʘ ʠ ʫʧʘʢʦʚʢʘ.  

3. ʈʘʟʨʘʙʦʪʘʥʘ ʢʘʨʪʘ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 
ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʳʨʴʷ ʠ ʛʦʪʦʚʦʛʦ 
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ʧʨʦʜʫʢʪʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ çʌʠʨʤʝʥʥʳʡè ʩ ʤʷʩʦʢʦʩʪʥʦʡ 

ʧʘʩʪʦʡ ʠʟ ʢʦʩʪʝʡ ʂʈʉ (ʇʨʠʣʦʞʝʥʠʝ ʅ). ʆʧʨʝʜʝʣʝʥʦ ʧʨʝʜʝʣʴʥʦʝ ʯʠʩʣʦ ʨʠʩʢʘ 

(ʇʏʈ=70) ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ. 

4. ʈʘʟʨʘʙʦʪʘʥʘ ʠ ʫʪʚʝʨʞʜʝʥʘ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ 

(ʉʊ 9210-01-50768864-2021). ɺʳʨʘʙʦʪʘʥʘ ʦʧʳʪʥʘʷ ʧʘʨʪʠʷ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʀʇ çɸʣʴʪʝʝʚè. ʈʘʩʩʯʠʪʘʥʘ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʤʷʩʦʢʦʩʪʥʦʡ 

ʧʘʩʪʦʡ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 34,5% ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ 

ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ. 
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ɿɸʂʃʖʏɽʅʀɽ 

 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʠ 

ʧʨʘʢʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ çʌʠʨʤʝʥʥʳʡè  ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ 

ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʘʪʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙʦʩʥʦʚʘʥʘ ʧʝʨʝʨʘʙʦʪʢʘ 

ʤʷʩʦʢʦʩʪʥʦʛʦ ʩʳʨʴʷ ʂʈʉ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʟʨʘʙʦʪʘʥʘ 

ʪʝʭʥʦʣʦʛʠʷ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ çʌʠʨʤʝʥʥʳʡè ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ 

ʧʘʩʪʳ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 

1. ʅʘ ʙʘʟʘʭ ʣʘʙʦʨʘʪʦʨʠʡ ʢʘʬʝʜʨ çʊʝʭʥʦʣʦʛʠʷ ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠ 

ʙʠʦʪʝʭʥʦʣʦʛʠʷè ʠ çʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝè ʅɸʆ 

çʋʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʐʘʢʘʨʠʤʘ ʛʦʨʦʜʘ ʉʝʤʝʡ ʧʦʣʫʯʝʥʘ ʤʷʩʦʢʦʩʪʥʘʷ ʧʘʩʪʘ ʠʟ 

ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ ʧʦʩʨʝʜʩʪʚʦʤ ʤʥʦʛʦʩʪʘʜʠʡʥʦʛʦ ʠʟʤʝʣʴʯʝʥʠ ̫ ʠ 

ʟʘʤʦʨʦʟʢʠ ʦʪ ʤʠʥʫʩ 18 ʜʦ 20 Áʉ ʠ ʠʟʤʝʣʴʯʝʥʠʠ ʥʘ çʉʫʧʝʨʤʘʩʩʢʦʣʦʡʜʝʨè ʩ 

ʟʘʟʦʨʦʤ ʤʝʞʜʫ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ 0,02 ʤʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʦʧʨʝʜʝʣʝʥ ʩʧʦʩʦʙ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʚ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʝ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠ ̫ ʧʝʧʩʠʥʘ ʠ 

ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ.  

2. ʀʩʩʣʝʜʦʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʨʝʙʝʨʥʳʭ 
ʢʦʩʪʝʡ ʂʈʉ. ʇʨʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʦʤ ʘʥʘʣʠʟʝ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʫʩʪʘʥʦʚʣʝʥʦ 

ʥʘʣʠʯʠʝ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ ʨʘʟʤʝʨʦʤ ʦʪ 0,05 ʜʦ 1 ʤʤ. ɼʣʷ ʨʘʩʱʝʧʣʝʥʠʷ ʢʦʩʪʥʳʭ 

ʯʘʩʪʠʮ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʬʝʨʤʝʥʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʝʧʩʠʥʦʤ ʩ ʘʩʢʦʨʙʠʥʦʚʦʡ 

ʢʠʩʣʦʪʦʡ. ʆʧʨʝʜʝʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʦʪ pH, 

ʪʝʤʧʝʨʘʪʫʨʳ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʝʘʢʮʠʠ, ʢʦʣʠʯʝʩʪʚʘ ʬʝʨʤʝʥʪʘ ʠ ʩʫʙʩʪʨʘʪʘ. 

ʋʩʪʘʥʦʚʣʝʥʘ ʥʘʠʙʦʣʴʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʝʧʩʠʥʘ ʩ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ ʧʨʠ 

pH=2, ʪʝʤʧʝʨʘʪʫʨʝ=30 Áʉ, ʚʨʝʤʷ=4 ʯ, ʢʦʣʠʯʝʩʪʚʘ ʬʝʨʤʝʥʪʘ 10 ʛ ʥʘ 100 ʛ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ. ʇʨʦʚʝʜʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ.  

3. ʀʟʫʯʝʥ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ 

ʧʦʢʘʟʘʪʝʣʠ ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ 

ʂʈʉ. ʆʙʦʩʥʦʚʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʚ 

ʪʝʭʥʦʣʦʛʠʠ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʄʷʩʦʢʦʩʪʥʘʷ ʧʘʩʪʘ ʠʟ ʨʝʙʝʨʥʳʭ ʢʦʩʪʝʡ ʂʈʉ 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ ï 10,1 ʛ/100 ʛ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ 

(ʢʘʣʴʮʠʡ ï 5318,13 ʤʛ/100 ʛ, ʤʘʛʥʠʡ ï 207,62 ʤʛ/100 ʛ). ʉʦʜʝʨʞʘʥʠʝ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʠ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʘʤ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ.  

4. ʀʩʩʣʝʜʦʚʘʥʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ, 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʷcʥʦʛʦ ʧʘʰʪʝʪʘ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʤʷʩʥʦʛʦ 

ʧʘʰʪʝʪʘ çʌʠʨʤʝʥʥʳʡè (ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ï 350 ʢʢʘʣ/100 ʛ). ʇʦ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʚʥʝʩʝʥʠʷ 
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ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʷʚʣʷʝʪʩʷ 20 %: ʟʘʤʝʥʘ ʩʚʠʥʠʥʳ ʞʠʣʦʚʘʥʥʦʡ ʥʘ 15 % ʠ 

ʛʦʚʷʜʠʥʳ ʞʠʣʦʚʘʥʥʦʡ I ʩʦʨʪʘ ʥʘ 5 %. ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʤʷʩʥʦʛʦ 

ʧʘʰʪʝʪʘ çʌʠʨʤʝʥʥʳʡè ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʠʟ ʨʝʙʝʨʥʳʭ 

ʢʦʩʪʝʡ ʂʈʉ ʧʦʜʚʝʨʛʥʫʪʦʡ ʬʝʨʤʝʥʪʘʮʠʠ ʧʝʧʩʠʥʦʤ ʠ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ. 

5. ʆʧʨʝʜʝʣʝʥʳ ʢʨʠʪʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ çʌʠʨʤʝʥʥʳʡè ʩ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʦʡ ʧʫʪʝʤ ʧʦʩʪʨʦʝʥʠʷ 

çɼʝʨʝʚʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡè. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ, ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʦʜʫʢʪ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʊʈ ʊʉ 034/2013. ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʚʳʷʚʣʝʥʦ 5 ʂʂʊ: ʧʨʠʝʤʢʘ ʩʳʨʴʷ, 

ʙʣʘʥʰʠʨʦʚʢʘ, ʚʘʨʢʘ ʠ ʦʭʣʘʞʜʝʥʠʝ, ʫʧʘʢʦʚʢʘ ʠ ʭʨʘʥʝʥʠʝ. ʊʘʢʞʝ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ, ʚʦʟʤʦʞʥʳʝ ʨʠʩʢʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ɸʥʘʣʠʟʘ ʚʠʜʦʚ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ (FMEA) ʠ ɸʥʘʣʠʟʘ ʜʝʨʝʚʘ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ (FTA).  

6. ʈʘʟʨʘʙʦʪʘʥʘ ʢʘʨʪʘ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 
ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʳʨʴʷ ʠ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ çʌʠʨʤʝʥʥʳʡè ʩ ʤʷʩʦʢʦʩʪʥʦʡ 

ʧʘʩʪʦʡ ʠʟ ʢʦʩʪʝʡ ʂʈʉ (ʇʨʠʣʦʞʝʥʠʝ ʅ). ʆʧʨʝʜʝʣʝʥʦ ʧʨʝʜʝʣʴʥʦʝ ʯʠʩʣʦ ʨʠʩʢʘ 

(ʇʏʈ=70) ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ. 

7. ʈʘʟʨʘʙʦʪʘʥʘ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ (ʉʊ 9210-01-

50768864-2021). ɺʳʨʘʙʦʪʘʥʘ ʦʧʳʪʥʘʷ ʧʘʨʪʠʷ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʀʇ çɸʣʴʪʝʝʚè. ʇʨʦʚʝʜʝʥ ʨʘʩʯʝʪ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ 

çʌʠʨʤʝʥʥʳʡè, ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩʦʩʪʘʚʠʣʘ 1697 ʪʛ/ʢʛ, ʯʪʦ ʥʘ 

34,5 % ʥʠʞʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʧʦ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʆʪʧʨʘʚʣʝʥʦ ʟʘʷʚʣʝʥʠʝ ʦ ʚʳʜʘʯʝ ʧʘʪʝʥʪʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ 2021/0701.2 ʦʪ 13.07.2021 ʛ. ʥʘ 

ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʘʰʪʝʪʘ ʤʷʩʥʦʛʦ çʌʠʨʤʝʥʥʳʡè ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʜʦʙʘʚʣʝʥʠʷ ʤʷʩʦʢʦʩʪʥʦʡ ʧʘʩʪʳ ʧʦʜʚʝʨʛʥʫʪʦʡ 

ʦʙʨʘʙʦʪʢʝ ʧʝʧʩʠʥʦʤ ʩ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ ʚ ʪʝʭʥʦʣʦʛʠʶ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ 

ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʢʦʩʪʥʳʭ ʯʘʩʪʠʮ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʝ ʙʝʟʦʧʘʩʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʪʝʭʥʦʣʦʛʠʠ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʦʛʦ 

ʧʘʰʪʝʪʘ ʥʝ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʥʝʜʨʠʪʴ 

ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʥʘ ʜʝʡʩʪʚʫʶʱʠʝ ʤʷʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ. 
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ʇʨʠʣʦʞʝʥʠʝ ɸ 

 

ʉʝʨʪʠʬʠʢʘʪ ʦ ʧʨʦʭʦʞʜʝʥʠʠ ʢʫʨʩʘ  

çFood Berlin ï Sustainable Dietsè ʚ ɹʝʨʣʠʥʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤʝʥʠ 

ɻʫʤʙʦʣʴʜʪʘ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʘ ɻʝʨʤʘʥʩʢʦʡ ʩʣʫʞʙʳ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʦʙʤʝʥʦʚ 

ï DAAD (ʛ.ɹʝʨʣʠʥ, ɻʝʨʤʘʥʠʷ) 
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ʌʦʥʜʘ ʠʤʝʥʠ ʂʦʥʨʘʜʘ ɸʜʝʥʘʫʵʨʘ ʚ 2019 ʛʦʜʫ (ɻʝʨʤʘʥʠʷ) 
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