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ʚʦ, 2005. -  112 ʩ. 

ISBN 

 
ʃʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʨʘʟʜʝʣʦʚ.  

ɺ ʧʝʨʚʦʡ ʯʘʩʪʠ ʠʟʣʦʞʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʨʠʥʮʠʧʳ ʩʦʩʪʘʚʣʝʥʠʷ ʠ ʩʧʦʩʦʙʳ ʩʪʝʨʠʣʠʟʘʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ 

ʩʨʝʜ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʠʚʦʜʷʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴ-

ʟʫʝʤʳʝ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʯʠʩʪʳʭ ʠ ʥʘʢʦʧʠʪʝʣʴʥʳʭ ʢʫʣʴʪʫʨ. 

ɺ ʨʘʟʜʝʣʝ ʩʧʝʮʠʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʧʨʠʚʝʜʝʥʳ ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝʥʠʪʴ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʠʢʨʦʬʣʦʨʳ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʧʠʱʝʚʳʭ ʧʨʦ-

ʜʫʢʪʦʚ ʜʣʷ ʦʮʝʥʢʠ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʇʨʠʚʦʜʷʪʩʷ ʪʘʢʞʝ ʤʝʪʦʜʠʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʠʪʴ ʢʘ-

ʯʝʩʪʚʦ ʟʘʢʚʘʩʦʢ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʜʨʦʞʞʝʡ. 

ʇʦʩʦʙʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʠ 

ʙʘʢʘʣʘʚʨʦʚ-ʪʝʭʥʦʣʦʛʦʚ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʡ ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʤʘʛʠʩʪʨʘʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ. 
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ɺɺɽɼɽʅʀɽ 

 
ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʧʦʩʦʙʠʷ ï ʧʦʤʦʯʴ ʩʪʫʜʝʥʪʘʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴ-

ʥʦʩʪʝʡ ʥʘʧʨʘʚʣʝʥʠʡ 655600, 655700, 655900 ʦʚʣʘʜʝʪʴ ʦʩʥʦʚʥʳʤʠ ʥʘʚʳʢʘʤʠ 

ʧʨʦʚʝʜʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʤʫ ʫʩ-

ʚʦʝʥʠʶ ʧʨʦʛʨʘʤʤʳ ʢʫʨʩʦʚ çʄʠʢʨʦʙʠʦʣʦʛʠʷè, çɹʠʦʣʦʛʠʷ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʷè ʠ 

çʊʝʭʥʠʯʝʩʢʘʷ ʤʠʢʨʦʙʠʦʣʦʛʠʷè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʤ ʩʪʘʥʜʘʨʪʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʃʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ ʩʦʩʪʦʠʪ ʠʟ ʦʙʱʝʛʦ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʨʘʟʜʝʣʦʚ. 

ʆʙʱʠʡ ʨʘʟʜʝʣ ʟʥʘʢʦʤʠʪ ʩʪʫʜʝʥʪʦʚ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦ-

ʨʘʪʦʨʠʠ ʥʘ ʧʠʱʝʚʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʧʨʠʙʦʨʘʤʠ, ʩʦʚʨʝʤʝʥ-

ʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʷ, ʧʦʤʦʛʘʝʪ ʦʚʣʘʜʝʪʴ ʪʝʭʥʠʢʦʡ ʤʠʢʨʦʙʠʦ-

ʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʧʨʘʚʠʣʘʤ ʨʘʙʦʪʳ ʩ ʢʫʣʴ-

ʪʫʨʘʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʤʝʪʦʜʘʤʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ, ʠʭ ʩʪʝ-

ʨʠʣʠʟʘʮʠʠ, ʧʦʣʫʯʝʥʠʷ ʥʘʢʦʧʠʪʝʣʴʥʳʭ ʠ ʚʳʜʝʣʝʥʠʷ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ. ʇʨʠʚʝʜʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʤʦʨʬʦʣʦʛʦ-

ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʩʚʦʡʩʪʚʘʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʧʠʱʝʚʳʭ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘʭ, ʤʝʪʦʜʘʭ ʠʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 

ɺ ʩʧʝʮʠʘʣʴʥʦʡ ʯʘʩʪʠ ʩʪʫʜʝʥʪʳ ʦʟʥʘʢʦʤʷʪʩʷ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʤʠʢʨʦʙʠʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ ʧʠʱʝʚʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʠʤ ʙʦʣʝʝ ʛʣʫʙʦʢʦ ʠʟʫʯʠʪʴ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʦʪʨʘʩʣʠ, ʚ ʢʦ-

ʪʦʨʦʡ ʠʤ ʧʨʝʜʩʪʦʠʪ ʨʘʙʦʪʘʪʴ. ɺ ʵʪʦʡ ʯʘʩʪʠ ʧʦʩʦʙʠʷ ʧʨʠʚʦʜʷʪʩʷ ʪʘʢʞʝ ʤʠʢʨʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʤʝʪʦʜʠʢʠ ʤʠʢʨʦ-

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳʨʴʷ, ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʤʝʪʦʜʠʢʦʡ ʠʟʫʯʝ-

ʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʤʠʢʨʦʬʣʦʨʳ ʨʘʟʣʠʯʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʄʘʪʝʨʠʘʣ ʧʦ ʢʘʞʜʦʤʫ ʟʘʥʷʪʠʶ ʠʟʣʘʛʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʠ: ʢʨʘʪʢʦ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʮʝʣʴ ʟʘʥʷʪʠʷ, ʧʨʠʚʦʜʠʪʩʷ ʧʝʨʝʯʝʥʴ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʣʘʛʘʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦ ʪʝʤʝ, ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʢʦʥʢʨʝʪʥʦʝ ʟʘʜʘʥʠʝ ʠ ʧʦʨʷʜʦʢ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ, ʜʘʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʧʦ ʦʬʦʨʤʣʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦ ʢʘʞʜʦʡ ʪʝʤʝ ʨʘʟʨʘʙʦʪʘʥʳ ʢʦʥ-

ʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʩʪʫʜʝʥʪʘʤ ʭʦʨʦʰʦ ʧʦʜʛʦʪʦʚʠʪʴʩʷ ʢ ʟʘʱʠʪʝ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ. 

ɺ ʧʨʠʣʦʞʝʥʠʠ ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʧʦ ʧʨʠʛʦʪʦʚʣʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʧʠʪʘʪʝʣʴ-

ʥʳʭ ʩʨʝʜ, ʢʨʘʩʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʧʨʠʚʦʜʷʪʩʷ ʥʦʨʤʠʨʫʝʤʳʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ  ʧʦ ʦʪʜʝʣʴʥʳʤ ʛʨʫʧʧʘʤ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

 

ɺʚʠʜʫ ʩʣʦʞʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʤʝʪʦʜʦʚ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʯʘʩʪʴ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʛʦʪʦʚʠʪʩʷ 

ʟʘʨʘʥʝʝ ʩʦʪʨʫʜʥʠʢʘʤʠ ʢʘʬʝʜʨʳ, ʥʦ ʤʝʪʦʜʠʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʝʛʦ ʧʨʠʚʦʜʠʪʩʷ. 
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ʆɹʑɸʗ ʏɸʉʊʔ 

 

ʋʉʊʈʆʁʉʊɺʆ ʄʀʂʈʆɹʀʆʃʆɻʀʏɽʉʂʆʁ ʃɸɹʆʈɸʊʆʈʀʀ 
 

ʉʦʚʨʝʤʝʥʥʘʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤ-

ʧʣʝʢʩ ʧʦʤʝʱʝʥʠʡ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʠʙʦʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟ-

ʣʠʯʥʳʝ ʧʨʠʝʤʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʜʝʣʝʥʠʷ ʠʭ ʯʠʩʪʳʭ 

ʢʫʣʴʪʫʨ, ʠʟʫʯʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʠ ʬʠʟʠʦʣʦʛʦ-

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ.  

ʇʦʤʝʱʝʥʠʷ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʥʝʦʙʭʦʜʠʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ.  ʃʘʙʦʨʘʪʦʨʠʷ 

ʚʢʣʶʯʘʝʪ ʢʦʤʥʘʪʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦʜʩʦʙʥʳʝ ʧʦʤʝʱʝʥʠʷ. 

ʇʦʜ  ʨʘʙʦʯʠʝ ʢʦʤʥʘʪʳ ʦʪʚʦʜʷʪ ʩʚʝʪʣʳʝ ʧʨʦʩʪʦʨʥʳʝ ʧʦʤʝʱʝʥʠʷ, ʩʪʝʥʳ ʢʦ-

ʪʦʨʳʭ ʥʘ ʚʳʩʦʪʫ ʜʦ 170 ʩʤ ʦʪ ʧʦʣʘ ʦʢʨʘʰʠʚʘʶʪ ʚ ʩʚʝʪʣʳʝ ʪʦʥʘ ʤʘʩʣʷʥʦʡ ʢʨʘʩ-

ʢʦʡ ʠʣʠ ʚʳʢʣʘʜʳʚʘʶʪ ʢʘʬʝʣʴʥʦʡ ʧʣʠʪʢʦʡ, ʘ ʧʦʣ ʧʦʢʨʳʚʘʶʪ ʣʠʥʦʣʝʫʤʦʤ. ʊʘʢʦ-

ʛʦ ʨʦʜʘ ʦʪʜʝʣʢʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʚʣʘʞʥʫʶ ʫʙʦʨʢʫ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʩʪʚʦ-

ʨʦʚ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ. ʂʦʤʥʘʪʳ ʣʘʙʦʨʘʪʦʨʠʠ ʜʦʣʞʥʳ ʭʦʨʦʰʦ ʧʨʦ-

ʚʝʪʨʠʚʘʪʴʩʷ. ɺ ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʢʦʤʥʘʪ ʚʭʦʜʷʪ: ʙʦʢʩ (ʜʣʷ ʧʦʩʝʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ), ʪʝʨʤʦʩʪʘʪʥʘʷ, ʢʦʤʥʘʪʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝ-

ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɹʦʢʩ ï ʩʧʝʮʠʘʣʴʥʦʝ ʠʟʦʣʠʨʦʚʘʥʥʦʝ ʧʦʤʝʱʝʥʠʝ, ʨʘʟʜʝʣʝʥ-

ʥʦʝ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʨʘʙʦʯʝʝ ʧʦʤʝʱʝʥʠʝ ʠ ʧʨʝʜʙʦʢʩʥʠʢ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʨʝʟʢʫʶ 

ʮʠʨʢʫʣʷʮʠʶ ʚʦʟʜʫʭʘ ʠ ʟʘʥʝʩʝʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟʚʥʝ. ɺ ʙʦʢʩʝ ʫʩʪʘʥʘʚʣʠ-

ʚʘʶʪ ʩʪʦʣ, ʩʪʫʣʴʷ, ʥʘ ʩʪʝʥʳ ʧʦʜʚʝʰʠʚʘʶʪ ʙʘʢʪʝʨʠʮʠʜʥʳʝ ʣʘʤʧʳ ʥʘ ʚʳʩʦʪʝ 2 ʤ 

ʦʪ ʧʦʣʘ. ʇʝʨʝʜ ʨʘʙʦʪʦʡ ʧʦʤʝʱʝʥʠʝ ʙʦʢʩʘ ʤʦʶʪ ʠ ʜʝʟʠʥʬʠʮʠʨʫʶʪ, ʘ ʧʦʩʣʝ 

ʚʣʘʞʥʦʡ ʫʙʦʨʢʠ ʚ ʪʝʯʝʥʠʝ 30-60 ʤʠʥ ʧʨʦʚʦʜʷʪ ʩʪʝʨʠʣʠʟʘʮʠʶ ʚʦʟʜʫʭʘ ʙʘʢʪʝʨʠ-

ʮʠʜʥʳʤʠ ʣʘʤʧʘʤʠ. ɺ ʪʝʨʤʦʩʪʘʪʥʦʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʪʝʨʤʦʩʪʘʪʳ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʧʨʠ 

ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʝʩʢʦʣʴʢʦ ʪʝʨʤʦʩʪʘʪʦʚ 

ʩ ʨʘʟʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʦʚ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʳ ʠʤʝʝʪ ʧʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʤʠʢʨʦʙʠʦʣʦʛʘ. ʃʘʙʦʨʘʪʦʨʥʳʡ ʩʪʦʣ ʜʦʣʞʝʥ ʙʳʪʴ ʭʦʨʦʰʦ ʦʩʚʝ-

ʱʝʥ ʩʦʣʥʝʯʥʳʤ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʩʚʝʪʦʤ. ɿʘ ʢʘʞʜʦʡ ʛʨʫʧʧʦʡ ʩʪʫʜʝʥʪʦʚ ʟʘ-

ʢʨʝʧʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʳ ʟʘʥʷʪʠʷ ʨʘʙʦʯʝʝ 

ʤʝʩʪʦ ʦʩʥʘʱʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ: ʩʧʠʨʪʦʚʢʦʡ; 

ʰʪʘʪʠʚʦʤ ʧʦʜ ʧʨʦʙʠʨʢʠ; ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʡ ʧʝʪʣʝʡ ʠʣʠ ʧʨʝʧʘʨʦʚʘʣʴʥʦʡ ʠʛ-

ʣʦʡ; ʥʘʙʦʨʦʤ ʢʨʘʩʦʢ ʠ ʨʝʘʢʪʠʚʦʚ ʜʣʷ ʦʢʨʘʩʢʠ ʧʨʝʧʘʨʘʪʦʚ; ʤʠʢʨʦʩʢʦʧʦʤ; ʣʦʪʢʦʤ 

ʩ ʨʝʣʴʩʘʤʠ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʧʨʝʜʤʝʪʥʳʭ ʩʪʝʢʦʣ ʧʨʠ ʦʢʨʘʩʢʝ ʧʨʝʧʘʨʘʪʦʚ; ʧʨʦ-

ʤʳʚʘʣʢʦʡ ʠʣʠ ʢʦʣʙʦʡ ʩ ʚʦʜʦʡ ʠ ʪʨʫʙʢʦʡ (ʜʣʷ ʧʨʦʤʳʚʢʠ ʦʢʨʘʰʝʥʥʳʭ ʧʨʝʧʘʨʘ-

ʪʦʚ); ʧʨʝʜʤʝʪʥʳʤʠ ʠ ʧʦʢʨʦʚʥʳʤʠ ʩʪʝʢʣʘʤʠ; ʬʣʘʢʦʥʦʤ ʩ ʠʤʤʝʨʩʠʦʥʥʳʤ ʤʘʩ-

ʣʦʤ; ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʦʡ; ʤʘʨʣʝʡ, ʢʘʨʘʥʜʘʰʦʤ ʠʣʠ ʤʘʨʢʝʨʦʤ ʧʦ ʩʪʝʢʣʫ ʠ 

ʪ.ʜ. 

        ʂ ʧʦʜʩʦʙʥʳʤ ʧʦʤʝʱʝʥʠʷʤ ʦʪʥʦʩʷʪʩʷ ʘʚʪʦʢʣʘʚʥʘʷ ʠʣʠ ʩʪʝʨʠʣʠʟʘʮʠʦʥʥʘʷ, 

ʤʦʝʯʥʘʷ, ʩʨʝʜʦʚʘʨʦʯʥʘʷ, ʧʦʤʝʱʝʥʠʝ ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʦʩʫʜʳ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ. 

ɺ ʩʪʝʨʠʣʠʟʘʮʠʦʥʥʦʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʘʨʦʚʦʡ ʩʪʝʨʠʣʠʟʘʪʦʨ, ʚ ʢʦʪʦʨʦʤ ʧʘʨʦʤ  
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ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʧʨʦʠʩʭʦʜʠʪ ʩʪʝʨʠʣʠʟʘʮʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʦ-

ʩʫʜʳ. ɺ ʩʪʝʨʠʣʠʟʘʮʠʦʥʥʦʡ ʦʙʳʯʥʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʪʘʢʞʝ ʩʫʰʠʣʴʥʳʡ ʰʢʘʬ ʩ 

ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ 40 ʜʦ 200 
0
ʉ (ʜʣʷ ʩʫʰʢʠ ʠ ʩʪʝʨʠʣʠʟʘʮʠʠ ʣʘ-

ʙʦʨʘʪʦʨʥʦʡ ʧʦʩʫʜʳ). 

 ʇʦʩʫʜʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʤʠʢʨʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʣʠʯʥʘʷ ʩʪʝʢʣʷʥʥʘʷ ʧʦʩʫʜʘ. ʏʘʰʢʠ 

ʇʝʪʨʠ (ʜʠʘʤʝʪʨ 10 ʩʤ, ʚʳʩʦʪʘ 1,5 ʩʤ) ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʯʠʩʪʳʭ ʢʫʣʴ-

ʪʫʨ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʘʥʘʣʠʟʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʤʠʢʨʦʬʣʦʨʳ ʥʘ ʧʣʦʪʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; ʩʪʝʢʣʷʥ-

ʥʳʝ ʧʦʧʣʘʚʢʠ - ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʙʨʦʞʝʥʠʷ; ʧʨʦʙʠʨʢʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ï 

ʜʣʷ ʭʨʘʥʝʥʠʷ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ ʠ ʧʨʦʚʝʜʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

ʧʘʩʪʝʨʦʚʩʢʠʝ ʧʠʧʝʪʢʠ ʩ ʦʪʪʷʥʫʪʳʤ ʢʘʧʠʣʣʷʨʦʤ.  ʂʨʦʤʝ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʩʫʜʳ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʦʙʳʯʥʫʶ ʭʠʤʠʯʝʩʢʫʶ ʧʦʩʫʜʫ: ʢʦʣʙʳ ʧʣʦʩʢʦʜʦʥʥʳʝ ʢʦʥʠ-

ʯʝʩʢʠʝ ʕʡʣʝʨʤʝʡʝʨʘ, ʢʨʫʛʣʦʜʦʥʥʳʝ, ʤʝʨʥʳʝ, ʧʠʧʝʪʢʠ, ʛʨʘʜʫʠʨʦʚʘʥʥʳʝ ʥʘ 1 ʤʣ, 

ʧʠʧʝʪʢʠ ʄʦʨʘ, ʤʝʥʟʫʨʢʠ, ʤʝʨʥʳʝ ʮʠʣʠʥʜʨʳ, ʙʶʢʩʳ, ʩʢʣʷʥʢʠ ʠ ʪ.ʜ. 

ʂʦʣʙʳ ʠ ʧʨʦʙʠʨʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʩʪʝʨʠʣʠʟʘʮʠʠ ʧʠʪʘ-

ʪʝʣʴʥʳʭ ʩʨʝʜ ʠ ʚʳʨʘʱʠʚʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʟʘʢʨʳʚʘʶʪ ʚʘʪʥʦ-ʤʘʨʣʝʚʳʤʠ 

ʧʨʦʙʢʘʤʠ, ʢʦʪʦʨʳʝ ʠʟʛʦʪʦʚʣʷʶʪ ʚʨʫʯʥʫʶ ʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʡ ʤʘʰʠ-

ʥʳ. ʇʨʘʚʠʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʘʷ ʧʨʦʙʢʘ ʜʣʷ ʧʨʦʙʠʨʦʢ ʜʦʣʞʥʘ: ʠʤʝʪʴ ʜʣʠʥʫ 3-4 

ʩʤ, ʫʤʝʨʝʥʥʦ ʪʫʛʦ ʚʭʦʜʠʪʴ ʚ ʧʨʦʙʠʨʢʫ, ʙʳʪʴ ʧʣʦʪʥʦʡ ʠ ʥʝ ʤʝʥʷʪʴ ʩʚʦʝʡ ʬʦʨʤʳ 

ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ.  

ʀʥʚʝʥʪʘʨʴ. ɺ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʶʪ ʧʝʪʣʠ, ʠʛʣʳ, 

ʧʠʥʮʝʪʳ, ʥʦʞʥʠʮʳ, ʧʣʘʩʪʤʘʩʩʦʚʳʝ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʰʪʘʪʠʚʳ ʜʣʷ ʧʨʦʙʠʨʦʢ, 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʣʦʪʢʠ ʠ ʜʨ. 

ʇʝʪʣʠ ʠ ʠʛʣʳ ʠʟʛʦʪʦʚʣʷʶʪ ʠʟ ʧʣʘʪʠʥʦʚʦʡ, ʥʠʢʝʣʝʚʦʡ ʠʣʠ ʭʨʦʤʦʥʠʢʝʣʝʚʦʡ 

ʧʨʦʚʦʣʦʢʠ ʠ ʟʘʢʨʝʧʣʷʶʪ ʚ ʤʝʪʘʣʣʠʯʝʩʢʦʤ ʧʝʪʣʝʜʝʨʞʘʪʝʣʝ. 

 

ʇʨʘʚʠʣʘ ʨʘʙʦʪʳ ʚ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

 

1. ɺ ʣʘʙʦʨʘʪʦʨʠʶ ʟʘʧʨʝʱʘʝʪʩʷ ʚʭʦʜʠʪʴ ʚ ʚʝʨʭʥʝʡ ʦʜʝʞʜʝ ʠ ʢʣʘʩʪʴ ʥʘ ʩʪʦʣʳ ʩʫʤʢʠ, ʧʘ-
ʢʝʪʳ ʠ ʜʨʫʛʠʝ ʣʠʯʥʳʝ ʚʝʱʠ; 

2. ɺ  ʣʘʙʦʨʘʪʦʨʠʠ ʨʘʟʨʝʰʘʝʪʩʷ ʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʚ ʭʘʣʘʪʘʭ; 
3. ʅʘ ʢʘʞʜʦʤ ʟʘʥʷʪʠʠ ʥʘʟʥʘʯʘʶʪʩʷ ʜʝʞʫʨʥʳʝ, ʢʦʪʦʨʳʝ ʩʣʝʜʷʪ ʟʘ ʧʦʨʷʜʢʦʤ ʠ ʟʘ ʚʳʧʦʣ-
ʥʝʥʠʝʤ ʢʘʞʜʳʤ ʩʪʫʜʝʥʪʦʤ ʧʨʘʚʠʣ ʨʘʙʦʪʳ ʠ ʧʦʚʝʜʝʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ; 

4. ɿʘ ʢʘʞʜʦʡ ʛʨʫʧʧʦʡ ʩʪʫʜʝʥʪʦʚ (3 ʯʝʣʦʚʝʢʘ) ʟʘʢʨʝʧʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ, 
ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʩʦʜʝʨʞʘʪʴʩʷ ʚ ʧʦʨʷʜʢʝ ʥʝ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʟʘʥʷʪʠʷ; 

5. ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ ʧʝʪʣʠ ʠ ʧʨʝʧʘʨʦʚʘʣʴʥʳʝ ʠʛʣʳ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʦʙʝʟʟʘʨʘʞʠʚʘʶʪʩʷ 
ʧʨʦʢʘʣʠʚʘʥʠʝʤ ʥʘʜ ʧʣʘʤʝʥʝʤ ʛʦʨʝʣʢʠ, ʧʨʝʜʤʝʪʥʳʝ ʩʪʝʢʣʘ ʠ ʧʠʧʝʪʢʠ ʧʦʩʣʝ ʨʘʙʦʪʳ 
ʧʦʤʝʱʘʶʪʩʷ ʚ ʢʘʩʪʨʶʣʴʢʫ ʩ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤ ʨʘʩʪʚʦʨʦʤ; 

6. ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʟʘʧʨʝʱʘʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʧʠʱʫ; 
7. ʅʝ ʜʦʧʫʩʢʘʶʪʩʷ ʣʠʰʥʠʝ ʭʦʞʜʝʥʠʷ, ʨʝʟʢʠʝ ʜʚʠʞʝʥʠʷ, ʧʦʩʪʦʨʦʥʥʠʝ ʨʘʟʛʦʚʦʨʳ (ʦʩʦ-
ʙʝʥʥʦ ʚʦ ʚʨʝʤʷ ʧʦʩʝʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ); 

8. ʂʘʪʝʛʦʨʠʯʝʩʢʠ ʟʘʧʨʝʱʘʝʪʩʷ ʚʳʥʦʩʠʪʴ ʤʠʢʨʦʙʥʳʝ ʢʫʣʴʪʫʨʳ ʟʘ ʧʨʝʜʝʣʳ ʣʘʙʦʨʘʪʦʨʠʠ; 
9. ʇʦ ʦʢʦʥʯʘʥʠʠ ʨʘʙʦʪʳ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʝʩʪʠ ʚ ʧʦʨʷʜʦʢ, ʘ ʣʦʪʢʠ ʪʱʘ-
ʪʝʣʴʥʦ ʧʦʤʳʪʴ ʩ  ʧʦʨʦʰʢʦʤ ʠʣʠ ʧʝʤʦʢʩʦʣʴʶ ʜʦ ʙʝʩʮʚʝʪʥʦʡ ʩʤʳʚʥʦʡ ʚʦʜʳ. 
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ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ1 
 

ʇʈʀɻʆʊʆɺʃɽʅʀɽ ʀ ʉʊɽʈʀʃʀɿɸʎʀʗ ʇʀʊɸʊɽʃʔʅʓʍ ʉʈɽɼ,  

ʇʆʉʋɼʓ ɼʃʗ ʇʈʆɺɽɼɽʅʀʗ ʄʀʂʈʆɹʀʆʃʆɻʀʏɽʉʂʆɻʆ 

ɸʅɸʃʀɿɸ 

 

ʎʝʣʴ ʨʘʙʦʪʳ:  ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʢ ʧʠʪʘʪʝʣʴʥʳʤ 

ʩʨʝʜʘʤ, ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷʤʠ ʠ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʧʠʪʘʪʝʣʴʥʳʭ 

ʩʨʝʜ, ʧʨʘʚʠʣʘʤʠ ʠʭ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʠʦʙʨʝʩʪʠ ʥʘʚʳʢʠ 

ʧʦʜʛʦʪʦʚʢʠ ʧʦʩʫʜʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʟʥʘ-

ʢʦʤʠʪʴʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʩʪʝʨʠʣʠʟʘʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ, ʧʦʩʫʜʳ, 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʧʘʨʦʚʦʛʦ ʩʪʝʨʠʣʠʟʘʪʦʨʘ ʠ ʧʨʠʥʮʠʧʦʤ ʝʛʦ ʨʘʙʦʪʳ.  

 

ʆʙʦʨʫʜʦʚʘʥʠʝ, ʤʘʪʝʨʠʘʣʳ:  ʇʘʨʦʚʦʡ ʩʪʝʨʠʣʠʟʘʪʦʨ; ʩʫʰʠʣʴʥʳʡ ʰʢʘʬ; ʧʦʩʫʜʘ: 

ʯʘʰʢʠ ʇʝʪʨʠ; ʛʨʘʜʫʠʨʦʚʘʥʥʳʝ ʧʠʧʝʪʢʠ ʥʘ 1 ʤʣ, ʧʨʦʙʠʨʢʠ, ʧʣʦʩʢʦʜʦʥʥʳʝ ʢʦʥʠ-

ʯʝʩʢʠʝ ʠʣʠ ʢʨʫʛʣʦʜʦʥʥʳʝ ʢʦʣʙʳ ʨʘʟʥʦʛʦ ʦʙʲʝʤʘ; ʰʪʘʪʠʚ ʜʣʷ ʧʨʦʙʠʨʦʢ; ʚʘʪʥʦ-

ʤʘʨʣʝʚʳʝ ʧʨʦʙʢʠ; ʧʝʨʛʘʤʝʥʪʥʘʷ ʙʫʤʘʛʘ; ʥʦʞʥʠʮʳ; ʚʘʪʘ,  ʥʠʪʢʠ, ʤʘʨʣʷ, ʘʛʘʨ-

ʘʛʘʨ; ʩʫʭʠʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ: ʩʨʝʜʘ ʉʘʙʫʨʦ, ʤʷʩʦʧʝʧʪʦʥʥʳʡ ʘʛʘʨ (ʄʇɸ), 

ʩʨʝʜʳ ʂʝʩʩʣʝʨʘ, ʕʥʜʦ ʠ ʜʨ.   

 
1.1 ʂʈɸʊʂʀɽ ʊɽʆʈɽʊʀʏɽʉʂʀɽ ʇʆʃʆɾɽʅʀʗ 

 

1.1.1  ʇʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ 

 

ʈʘʟʥʦʦʙʨʘʟʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʚ ʢʦʪʦʨʳʭ ʥʫʞʜʘʶʪʩʷ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʳ ʠ ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʤʠ ʜʣʷ ʩʠʥʪʝʟʘ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʣʝʪʢʠ, 

ʨʦʩʪʘ,  ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʥʘʟʳʚʘʶʪʩʷ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝ-

ʱʝʩʪʚʘʤʠ, ʘ ʩʨʝʜʘ, ʩʦʜʝʨʞʘʱʘʷ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʷʚʣʷʝʪʩʷ  ʧʠʪʘʪʝʣʴ-

ʥʦʡ ʩʨʝʜʦʡ. 

ʇʦ ʪʠʧʫ ʧʠʪʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʠʱʝʚʳʭ ʧʨʦ-

ʜʫʢʪʘʭ, ʦʪʥʦʩʷʪʩʷ ʢ ʭʝʤʦʦʨʛʘʥʦʛʝʪʝʨʦʪʨʦʬʘʤ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʚʝʱʝʩʪʚʘ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʫʛʣʝʨʦʜʘ, 

ʵʥʝʨʛʠʠ ʠ ʵʣʝʢʪʨʦʥʦʚ. ʇʦʪʨʝʙʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʦʨʛʘʥʠʯʝ-

ʩʢʠʭ ʚʝʱʝʩʪʚʘʭ ʟʘʚʠʩʷʪ ʦʪ ʠʭ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪ 

ʥʘʣʠʯʠʷ ʚ ʢʣʝʪʢʘʭ ʠ ʘʢʪʠʚʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʝʨʤʝʥʪʥʳʭ ʩʠʩʪʝʤ.  

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʫʛʣʝʨʦʜʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠʩʧʦʣʴʟʫʶʪ ʫʛʣʝʚʦʜʳ, ʦʨ-

ʛʘʥʠʯʝʩʢʠʝ ʠ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʩʧʠʨʪʳ, ʣʠʧʠʜʳ ʠ ʪ.ʜ. ʂʘʢ ʧʨʘʚʠʣʦ, ʣʫʯʰʝ ʫʩʚʘʠ-

ʚʘʶʪʩʷ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ. ɺʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʠʪʘʥʠʷ ʪʦʣʴʢʦ ʪʝʤʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʠʜʨʦ-

ʣʠʪʠʯʝʩʢʠʝ ʵʢʟʦʬʝʨʤʝʥʪʳ. ʆʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʠ ʚʦʜʘ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʦʩ-

ʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʚʦʜʦʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ.  

ʀʩʪʦʯʥʠʢʦʤ ʘʟʦʪʘ ʜʣʷ ʭʝʤʦʦʨʛʘʥʦʛʝʪʝʨʦʪʨʦʬʦʚ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʝ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ: ʙʝʣʢʦʚʳʝ ʚʝʱʝʩʪʚʘ, ʧʝʧʪʦʥʳ, ʘʤʠʥʦ-

ʢʠʩʣʦʪʳ, ʩʦʣʠ ʘʤʤʦʥʠʷ, ʥʠʪʨʘʪʳ. 
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ɺ ʩʨʝʜʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʤʘʢʨʦʵʣʝʤʝʥʪʳ (ʈ, S, Ca, Mg, 

K, Fe, Na, Cl), ʢʦʪʦʨʳʝ ʚʥʦʩʷʪʩʷ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʚ ʚʠʜʝ ʢʘʪʠʦʥʦʚ ʧʠʪʘ-

ʪʝʣʴʥʳʭ ʩʦʣʝʡ. 

ʄʠʢʨʦʵʣʝʤʝʥʪʳ ʯʘʱʝ ʚʩʝʛʦ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʧʝʮʠʘʣʴʥʦ ʚʥʦʩʠʪʴ ʚ ʩʨʝ-

ʜʫ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʩʴʶ ʩʦʣʝʡ ʤʘʢʨʦʵʣʝ-

ʤʝʥʪʦʚ ʠʣʠ ʧʦʧʘʜʘʶʪ ʚ ʩʨʝʜʫ ʩ ʯʘʩʪʠʮʘʤʠ ʧʳʣʠ, ʠʟ ʩʪʝʢʣʷʥʥʦʡ ʧʦʩʫʜʳ ʠʣʠ ʚ 

ʩʦʩʪʘʚʝ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ. 

ɼʣʷ ʤʥʦʛʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʫʞʥʳ ʚ ʤʘʣʳʭ ʜʦʟʘʭ ʬʘʢʪʦʨʳ ʨʦʩʪʘ. ʌʘʢ-

ʪʦʨʳ ʨʦʩʪʘ ʦʙʷʟʘʪʝʣʴʥʦ ʚʥʦʩʷʪ ʚ ʩʨʝʜʳ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʘʫʢʩʦʪʨʦʬʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʩʧʦʩʦʙʥʳ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʩʘʤʠ 

ʪʝ ʠʣʠ ʠʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠ-

ʪʠʷ), ʘ ʪʘʢʞʝ ʜʦʙʘʚʣʷʶʪ ʚ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʚ ʤʘʣʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʜʣʷ ʫʩʢʦʨʝ-

ʥʠʷ ʨʦʩʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʧʦʩʦʙʥʳʭ ʵʪʠ ʚʝʱʝʩʪʚʘ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ. ʂ ʬʘʢʪʦʨʘʤ ʨʦʩʪʘ ʦʪʥʦʩʷʪʩʷ ʦʪʜʝʣʴʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʧʫʨʠʥʦʚʳʝ ʠ 

ʧʠʨʠʤʠʜʠʥʦʚʳʝ ʦʩʥʦʚʘʥʠʷ, ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, ʚʠʪʘʤʠʥʳ ʠ ʜʨ., ʘ ʪʘʢʞʝ ʧʨʠʨʦʜ-

ʥʳʝ ʩʫʙʩʪʨʘʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʵʪʠ ʩʦʝʜʠʥʝʥʠʷ (ʤʦʨʢʦʚʥʳʡ ʩʦʢ, ʢʫʢʫʨʫʟʥʳʡ ʵʢʩ-

ʪʨʘʢʪ, ʘʚʪʦʣʠʟʘʪ ʜʨʦʞʞʝʡ, ʛʠʜʨʦʣʠʟʘʪʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʪ.ʜ.). 

ʇʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʠʤʝʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʤʠʢʨʦʙʠʦʣʦʛʠʠ. 

ʇʨʘʚʠʣʴʥʳʡ ʧʦʜʙʦʨ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ ʤʝʩʪ ʦʙʠʪʘʥʠʷ, ʧʦʣʫʯʝʥʠʷ ʥʘʢʦʧʠʪʝʣʴʥʳʭ ʠ ʯʠʩʪʳʭ ʢʫʣʴ-

ʪʫʨ, ʠʟʫʯʝʥʠʷ ʠʭ ʤʦʨʬʦʣʦʛʠʠ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʙʳʩʪʨʦʡ ʠ ʧʨʘʚʠʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʜʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʘʭ (ʚ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ, ʚ ʚʦʟʜʫʭʝ, ʚ ʚʦʜʝ, ʧʦʯʚʝ). ʉ ʧʦʤʦʱʴʶ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ 

ʧʦʣʫʯʘʶʪ ʪʘʢʞʝ ʙʠʦʤʘʩʩʫ ʧʦʣʝʟʥʳʭ ʜʣʷ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʮʝʣʝʚʳʝ ʧʨʦʜʫʢʪʳ. 

 

ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʧʠʪʘʪʝʣʴʥʳʤ ʩʨʝʜʘʤ 

1. ɺ ʩʨʝʜʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʭʠʤʠʯʝʩʢʠʝ 
ʵʣʝʤʝʥʪʳ; 

2. ʉʨʝʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʘ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. ʕʪʦ ʟʥʘʯʠʪ, 

ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʠ ʛʣʘʚʥʳʤ ʦʙʨʘ-

ʟʦʤ ʩʦʦʪʥʦʰʝʥʠʝ ʦʨʛʘʥʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ - ʉ:N ʜʦʣʞʥʦ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʪʴ ʵʪʦʤʫ ʩʦʦʪʥʦʰʝʥʠʶ ʚ ʢʣʝʪʢʝ; 

3. ʉʨʝʜʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʚʣʘʞʥʦʩʪʴ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʜʠʬʬʫʟʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʢʣʝʪʢʫ. ɼʣʷ ʛʨʠʙʦʚ ʵʪʘ ʚʣʘʞ-

ʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʚʣʘʛʠ ʚ ʩʫʙʩʪʨʘʪʝ ʥʝ ʤʝʥʝʝ 12 %, ʜʣʷ 

ʙʘʢʪʝʨʠʡ ï ʥʝ ʤʝʥʝʝ 20 %. 

4. ʉʨʝʜʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʨʅ ʩʨʝʜʳ. ʉʨʝʜʠ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ ʨʘʟʣʠʯʘʶʪ  ʘʮʠʜʦʬʠʣʳ (ʢʠʩʣʦʪʦʣʶʙʠʚʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ), ʘʣʢʘʣʦ-

ʬʠʣʳ (ʱʝʣʦʯʝʣʶʙʠʚʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ) ʠ ʥʝʡʪʨʦʬʠʣʳ (ʣʫʯʰʝ ʚʩʝʛʦ ʨʘʩ-

ʪʫʪ ʚ ʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʝ ʩ ʨʅ ʦʢʦʣʦ 7,0). ʂ ʘʮʠʜʦʬʠʣʘʤ ʦʪʥʦʩʷʪʩʷ ʛʨʠʙʳ ʠ 

ʜʨʦʞʞʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʙʘʢʪʝʨʠʡ ï ʥʝʡʪʨʦʬʠʣʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʘʢʪʠʚʥʘʷ ʢʠ-

ʩʣʦʪʥʦʩʪʴ ʩʨʝʜʳ ʦʢʦʣʦ 4 ʝʜ. ʨʅ ʷʚʣʷʝʪʩʷ ʛʫʙʠʪʝʣʴʥʦʡ. ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ 

ʧʨʠ ʩʪʝʨʠʣʠʟʘʮʠʠ ʩʨʝʜʳ ʠ ʚ ʧʨʦʮʝʩʩʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 
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ʢʠʩʣʦʪʥʦʩʪʴ ʩʨʝʜʳ ʤʦʞʝʪ ʩʠʣʴʥʦ ʠʟʤʝʥʷʪʴʩʷ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʠʟʤʝʥʝʥʠʷ ʨʅ ʚ 

ʩʨʝʜʫ ʜʦʙʘʚʣʷʶʪ ʙʫʬʝʨʥʳʝ ʩʠʩʪʝʤʳ (ʥʘʧʨʠʤʝʨ: ʬʦʩʬʘʪʥʳʡ ʙʫʬʝʨ), ʉʘʉʆ3 

(ʜʣʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝ-

ʩʢʠʭ ʢʠʩʣʦʪ), ʚʝʱʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, ʦʙʣʘʜʘʶʱʠʝ ʙʫʬʝʨʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ (ʥʘʧʨʠʤʝʨ: ʘʤʠʥʦʢʠʩʣʦʪʳ, ʧʦʣʠʧʝʧʪʠʜʳ, ʙʝʣʢʠ) ʠ ʜʨ.; 

5. ʉʨʝʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʦʪʦʥʠʯʥʳʤʠ ʜʣʷ ʤʠʢʨʦʙʥʦʡ ʢʣʝʪʢʠ, ʪ. ʝ. ʦʩʤʦʪʠʯʝ-

ʩʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʩʨʝʜʝ ʜʦʣʞʥʦ ʙʳʪʴ ʪʘʢʠʤ ʞʝ, ʢʘʢ ʚʥʫʪʨʠ ʢʣʝʪʢʠ. 

6. ʉʨʝʜʳ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ (rh2), ʦʧʨʝʜʝʣʷʶʱʠʤ ʥʘʩʳʱʝʥʠʝ ʝʝ ʢʠʩʣʦʨʦʜʦʤ. ʇʦ ʰʢʘʣʝ ʦʪ 0 

ʜʦ 41 ʵʪʠʤ ʠʥʜʝʢʩʦʤ ʤʦʞʥʦ ʦʙʦʟʥʘʯʠʪʴ ʣʶʙʫʶ ʩʪʝʧʝʥʴ ʘʵʨʦʙʥʦʩʪʠ: ʥʘʩʳ-

ʱʝʥʥʳʡ ʢʠʩʣʦʨʦʜʦʤ ʨʘʩʪʚʦʨ ʦʙʦʟʥʘʯʘʶʪ rh2=41, ʥʘʩʳʱʝʥʥʳʡ ʚʦʜʦʨʦʜʦʤ  

rh2=0. ʆʙʣʠʛʘʪʥʳʝ ʘʥʘʵʨʦʙʳ ʨʘʟʤʥʦʞʘʶʪʩʷ ʧʨʠ rh2 ʥʝ ʚʳʰʝ 5, ʘʵʨʦʙʳ ï ʥʝ 

ʥʠʞʝ 10. 

7. ʉʨʝʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʪʝʨʠʣʴʥʳʤʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʦʩʪ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ 

ʇʦ ʢʦʥʩʠʩʪʝʥʮʠʠ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʜʝʣʷʪʩʷ ʥʘ ʞʠʜʢʠʝ, ʧʣʦʪʥʳʝ ʠ ʩʳ-

ʧʫʯʠʝ. 

ɾʠʜʢʠʝ ʩʨʝʜʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʙʠʦʤʘʩʩʳ ʠʣʠ ʧʨʦʜʫʢʪʦʚ ʦʙ-

ʤʝʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʜʦʣʛʦ ʭʨʘʥʷʱʠʭʩʷ ʢʫʣʴʪʫʨ, ʜʣʷ ʧʦʜ-

ʜʝʨʞʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʪʝʭ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ, ʢʦʪʦʨʳʝ ʧʣʦʭʦ ʨʘʩʪʫʪ ʥʘ ʧʣʦʪʥʳʭ 

ʩʨʝʜʘʭ. 

ʇʣʦʪʥʳʝ ʩʨʝʜʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʠ ʦʧʠʩʘʥʠʷ ʢʫʣʴʪʫʨʘʣʴʥʳʭ 

ʩʚʦʡʩʪʚ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʪʘʢ ʢʘʢ ʥʘ ʥʠʭ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟʦ-

ʣʠʨʦʚʘʥʥʳʝ ʢʦʣʦʥʠʠ (ʢʦʣʦʥʠʷ - ʧʦʧʫʣʷʮʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʨʦʩʰʠʭ ʠʟ ʦʜ-

ʥʦʡ ʢʣʝʪʢʠ). ʇʣʦʪʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʣʷ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʦʛʦ ʫʯʝʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ, ʜʨʫʛʠʭ ʦʙʲʝʢʪʘʭ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ ʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ. 

ʇʣʦʪʥʳʝ ʩʨʝʜʳ ʛʦʪʦʚʷʪʩʷ ʠʟ ʞʠʜʢʠʭ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʛʝʣʝʦʙʨʘʟʫʶʱʠʭ 

ʚʝʱʝʩʪʚ: ʘʛʘʨ-ʘʛʘʨʘ, ʞʝʣʘʪʠʥʘ, ʛʝʣʷ ʢʨʝʤʥʝʢʠʩʣʦʛʦ (ʩʠʣʠʢʘʛʝʣʷ).  

ʃʫʯʰʠʤ ʛʝʣʝʦʙʨʘʟʫʶʱʠʤ ʚʝʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʘʛʘʨ-ʘʛʘʨ, ʧʦʣʫʯʘʝʤʳʡ ʠʟ  

ʚʦʜʦʨʦʩʣʝʡ. ʕʪʦ ʩʣʦʞʥʳʡ ʧʦʣʠʩʘʭʘʨʠʜ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʫʝʪ ʛʝʣʴ ʩ ʪʦʯʢʦʡ ʧʣʘʚ-

ʣʝʥʠʷ 96-100 
0
ʉ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʟʘʩʪʳʚʘʥʠʷ ʦʢʦʣʦ 40 

0
ʉ. ʇʦʵʪʦʤʫ ʥʘ ʘʛʘʨʠʟʦ-

ʚʘʥʥʳʭ ʩʨʝʜʘʭ ʤʦʞʥʦ ʢʫʣʴʪʠʚʠʨʦʚʘʪʴ ʧʦʯʪʠ ʚʩʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. ʂʨʦʤʝ ʪʦʛʦ, 

ʘʛʘʨ-ʘʛʘʨ ʦʯʝʥʴ ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʧʠʪʘʪʝʣʴʥʦʛʦ 

ʩʫʙʩʪʨʘʪʘ. ɼʣʷ ʫʧʣʦʪʥʝʥʠʷ ʞʠʜʢʦʡ ʩʨʝʜʳ ʚ ʥʝʝ ʚʥʦʩʷʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝ-

ʥʠ ʦʯʠʩʪʢʠ ʦʪ 1,5 ʜʦ 2,5 % ʘʛʘʨ-ʘʛʘʨʘ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʘʛʘʨ-ʘʛʘʨʘ ʞʝʣʘʪʠʥ ï ʵʪʦ ʚʝʱʝʩʪʚʦ ʙʝʣʢʦʚʦʡ ʧʨʠʨʦʜʳ, ʢʦʪʦ-

ʨʦʝ ʧʦʣʫʯʘʝʪʩʷ ʠʟ ʢʦʩʪʝʡ ʠ ʭʨʷʱʝʡ ʞʠʚʦʪʥʳʭ ʧʨʠ ʠʭ ʚʳʚʘʨʠʚʘʥʠʠ, ʧʦʵʪʦʤʫ 

ʤʥʦʛʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠʩʧʦʣʴʟʫʶʪ ʞʝʣʘʪʠʥ ʚ ʢʘʯʝʩʪʚʝ ʧʠʪʘʪʝʣʴʥʦʛʦ ʩʫʙʩʪʨʘ-

ʪʘ ʠ ʢ ʢʦʥʮʫ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʨʝʜʘ ʩ ʞʝʣʘʪʠʥʦʤ ʨʘʟʞʠʞʘʝʪʩʷ. ʆʛʨʘʥʠʯʝʥʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʞʝʣʘʪʠʥʘ ʚ ʢʘʯʝʩʪʚʝ ʫʧʣʦʪʥʠʪʝʣʷ ʜʣʷ ʧʣʦʪʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ 

ʩʚʷʟʘʥʦ ʪʘʢʞʝ ʩ ʪʝʤ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʛʘʨ-ʘʛʘʨʦʤ ʦʥ ʦʙʨʘʟʫʝʪ ʤʝʥʝʝ ʧʨʦʯ-
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ʥʳʡ ʛʝʣʴ, ʢʦʪʦʨʳʡ ʧʣʘʚʠʪʩʷ ʧʨʠ 23-25 
0
ʉ ʠ ʟʘʩʪʳʚʘʝʪ ʧʨʠ 20 

0
ʉ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʙʦʣʴʰʠʥʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ 25 ʜʦ 37 
0
ʉ. 

ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʧʦʣʫʯʠʪʴ ʧʣʦʪʥʳʝ ʩʨʝʜʳ, ʥʝ ʩʦʜʝʨʞʘʱʠʝ, ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʠʣʠ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʩʨʝʜʳ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʠ ʢʘ-

ʯʝʩʪʚʝʥʥʳʤ ʩʦʩʪʘʚʦʤ, ʪʦ ʚ ʢʘʯʝʩʪʚʝ ʫʧʣʦʪʥʠʪʝʣʷ ʧʨʠʤʝʥʷʶʪ ʢʨʝʤʥʝʚʦʢʠʩʣʳʡ 

ʛʝʣʴ. ʇʦʣʫʯʘʶʪ ʝʛʦ ʧʫʪʝʤ ʩʤʝʰʠʚʘʥʠʷ ʨʘʚʥʳʭ ʦʙʲʝʤʦʚ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʩ 

ʫʜʝʣʴʥʦʡ ʤʘʩʩʦʡ 1,1 ʠ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ (Na2 SiO3 ʠʣʠ ʂ2 SiO3) ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʨʘʟʣʠʚʢʦʡ ʧʦ 25-30 ʤʣ ʚ ʯʘʰʢʠ ʇʝʪʨʠ ʠ ʚʳʜʝʨʞʢʦʡ 1-2 ʯ.  

ʉʳʧʫʯʠʝ ʩʨʝʜʳ ʧʨʠʤʝʥʷʶʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ. 

ʂ ʪʘʢʠʤ ʩʨʝʜʘʤ ʦʪʥʦʩʷʪʩʷ ʨʘʟʚʘʨʝʥʥʦʝ ʧʰʝʥʦ, ʦʪʨʫʙʠ, ʢʚʘʨʮʝʚʳʡ ʧʝʩʦʢ, ʩʤʦ-

ʯʝʥʥʳʡ ʧʠʪʘʪʝʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ. ʊʘʢʠʝ ʩʨʝʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘ-

ʥʠʷ  ʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʇʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʠ ʩʦʩʪʘʚʫ  ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʜʝʣʷʪʩʷ ʥʘ ʥʘʪʫʨʘʣʴ-

ʥʳʝ (ʝʩʪʝʩʪʚʝʥʥʳʝ), ʩʠʥʪʝʪʠʯʝʩʢʠʝ (ʠʩʢʫʩʩʪʚʝʥʥʳʝ) ʠ ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʠʝ.  

ʅʘʪʫʨʘʣʴʥʳʝ ʩʨʝʜʳ ʛʦʪʦʚʷʪʩʷ ʠʟ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʥʠ ʩʦʜʝʨʞʘʪ ʚʩʝ ʠʥʛʨʝʜʠʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟ-

ʚʠʪʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʵʪʠʭ ʩʨʝʜ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ  

ʠʤʝʶʪ ʩʣʦʞʥʳʡ ʠ ʥʝʧʦʩʪʦʷʥʥʳʡ ʩʦʩʪʘʚ. ʅʘʪʫʨʘʣʴʥʳʝ ʩʨʝʜʳ  ʠʩʧʦʣʴʟʫʶʪ  ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʥʘʢʦʧʣʝʥʠʷ ʙʠʦʤʘʩʩʳ, ʭʨʘʥʝʥʠʷ ʯʠʩʪʳʭ ʢʫʣʴ-

ʪʫʨ, ʥʦ ʦʥʠ ʤʘʣʦ ʧʨʠʛʦʜʥʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ. ʊʘʢʠʤʠ ʩʨʝʜʘʤʠ ʷʚʣʷʶʪʩʷ ʦʪʚʘʨʳ ʟʣʘʢʦʚ, ʪʨʘʚ, ʦʚʦʱʥʳʝ ʠ ʬʨʫʢʪʦʚʳʝ ʩʦ-

ʢʠ, ʨʘʟʣʠʯʥʳʝ ʵʢʩʪʨʘʢʪʳ, ʤʷʩʥʦʡ ʙʫʣʴʦʥ, ʘʚʪʦʣʠʟʘʪ ʜʨʦʞʞʝʡ, ʤʦʣʦʢʦ, ʤʦʣʦʯ-

ʥʘʷ ʩʳʚʦʨʦʪʢʘ, ʛʠʜʨʦʣʠʟʘʪʳ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʪ.ʜ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠ-

ʤʝʥʷʝʤʳʤʠ ʥʘʪʫʨʘʣʴʥʳʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʩʨʝʜʘʤʠ ʷʚʣʷʶʪʩʷ ʤʷʩʦʧʝʧʪʦʥʥʳʡ 

ʘʛʘʨ (ʄʇɸ) ʠ ʤʷʩʦʧʝʧʪʦʥʥʳʡ ʙʫʣʴʦʥ (ʄʇɹ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʢʫʣʴʪʠʚʠ-

ʨʦʚʘʥʠʷ ʙʘʢʪʝʨʠʡ, ʘ ʪʘʢʞʝ ʥʝ ʦʭʤʝʣʝʥʥʦʝ ʧʠʚʥʦʝ ʩʫʩʣʦ ʠ ʩʫʩʣʦ-ʘʛʘʨ, ʠʩʧʦʣʴ-

ʟʫʝʤʳʝ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʥʘʢʦʧʣʝʥʠʷ ʙʠʦʤʘʩʩʳ ʛʨʠʙʦʚ ʠ ʜʨʦʞʞʝʡ. 

ʉʠʥʪʝʪʠʯʝʩʢʠʝ ʩʨʝʜʳ ʠʤʝʶʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʭʠʤʠʯʝʩʢʠ ʯʠʩʪʳʝ ʦʨʛʘʥʠʯʝ-

ʩʢʠʝ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʚ ʩʪʨʦʛʦ ʫʢʘʟʘʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ. ʇʦ ʥʘ-

ʙʦʨʫ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʤʦʛʫʪ ʙʳʪʴ ʩʣʦʞʥʳʤʠ 

(ʩʨʝʜʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ) ʠ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʳʤʠ. ʊʘ-

ʢʠʝ ʩʨʝʜʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʚʳʷʩʥʝʥʠʷ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʝʡ ʨʦʩʪʘ ʠʣʠ ʙʠʦʩʠʥʪʝʟʘ ʢʘʢʦʛʦ-ʣʠʙʦ ʤʝʪʘʙʦʣʠʪʘ ʠ ʪ.ʜ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʶʪ ʩʠʥʪʝʪʠʯʝʩʢʫʶ ʩʨʝʜʫ ʏʘʧʝʢʘ ʜʣʷ ʚʳʨʘʱʠʚʘ-

ʥʠʷ ʛʨʠʙʦʚ ʠ ʩʨʝʜʫ ʈʠʜʝʨ ʜʣʷ ʜʨʦʞʞʝʡ. ʉʦʩʪʘʚ ʵʪʠʭ ʩʨʝʜ ʧʨʠʚʝʜʝʥ ʚ ʧʨʠʣʦʞʝ-

ʥʠʠ 2. ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʨʝʜ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʘ ʪʘʢʠʭ 

ʩʨʝʜʘʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʦʯʝʥʴ ʜʦʣʛʦ ʨʘʩʪʫʪ. 

ʇʦʣʫʩʠʥʪʝʪʠʯʝʩʢʠʝ ʩʨʝʜʳ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʩʦʜʝʨʞʘʪ ʭʠʤʠʯʝʩʢʠ ʯʠʩʪʳʝ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, (ʢʘʢ ʠ ʚ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʨʝʜʘʭ) ʠ ʚʝ-

ʱʝʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠʣʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʦʚ ʨʦʩ-

ʪʘ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʎʝʣʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫ-

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʨʝʜ ʪʘ ʞʝ, ʯʪʦ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ. ʊʘʢ ʢʘʢ ʥʘʪʫʨʘʣʴʥʳʝ ʢʦʤʧʦ-

ʥʝʥʪʳ ʚʥʦʩʷʪʩʷ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʪʦ ʠʭ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʥʝ ʫʯʠʪʳ-

ʚʘʝʪʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ.   
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ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʩʨʝʜʳ ʜʝʣʷʪʩʷ ʥʘ  ʫʥʠʚʝʨʩʘʣʴʥʳʝ (ʦʩʥʦʚʥʳʝ), ʠʟʙʠʨʘʪʝʣʴ-

ʥʳʝ (ʥʘʢʦʧʠʪʝʣʴʥʳʝ, ʵʣʝʢʪʠʚʥʳʝ) ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ. 

ʋʥʠʚʝʨʩʘʣʴʥʳʝ ʩʨʝʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʤʥʦʛʠʭ ʚʠʜʦʚ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʦʚ. ʂ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʩʨʝʜʘʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʙʘʢ-

ʪʝʨʠʡ, ʦʪʥʦʩʷʪʩʷ ʤʷʩʦʧʝʧʪʦʥʥʳʡ ʘʛʘʨ ʠ ʙʫʣʴʦʥ (ʄʇɸ, ʄʇɹ), ʩʨʝʜʘ ʜʣʷ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʤʝʟʦʬʠʣʴʥʳʭ ʘʵʨʦʙʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦ-ʘʥʘʵʨʦʙʥʳʭ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʦʚ (ʩʨʝʜʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʂʄɸʌɸʥʄ). ɻʨʠʙʳ ʠ ʜʨʦʞʞʠ ʭʦʨʦʰʦ 

ʨʘʩʪʫʪ ʥʘ  ʥʝ ʦʭʤʝʣʝʥʥʦʤ ʧʠʚʥʦʤ ʩʫʩʣʝ, ʩʫʩʣʦ-ʘʛʘʨʝ (ʉɸ), ʩʨʝʜʝ ʉʘʙʫʨʦ. 

ʀʟʙʠʨʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʟʚʠʪʠʝ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʦʚ ʠʣʠ ʛʨʫʧʧʳ ʨʦʜʩʪʚʝʥʥʳʭ ʚʠʜʦʚ ʠ ʥʝʧʨʠʛʦʜʥʳ ʜʣʷ ʨʦʩʪʘ ʜʨʫʛʠʭ. 

ɺ ʪʘʢʠʝ ʩʨʝʜʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʙʘʚʣʷʶʪ ʚʝʱʝʩʪʚʘ, ʠʟʙʠʨʘʪʝʣʴʥʦ ʧʦʜʘʚʣʷʶʱʠʝ 

ʨʘʟʚʠʪʠʝ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʤʠʢʨʦʬʣʦʨʳ. ʀʟʙʠʨʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʧʨʠʤʝʥʷʶʪ ʜʣʷ 

ʚʳʜʝʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ ʤʝʩʪ ʠʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʙʠʪʘʥʠʷ 

ʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʢʦʧʠʪʝʣʴʥʳʭ ʢʫʣʴʪʫʨ. ɺ ʢʘʯʝʩʪʚʝ ʥʘʢʦʧʠʪʝʣʴʥʳʭ ʧʠʪʘʪʝʣʴ-

ʥʳʭ ʠʩʧʦʣʴʟʫʶʪ, ʥʘʧʨʠʤʝʨ ʞʠʜʢʠʝ ʩʨʝʜʳ ʂʝʩʩʣʝʨʘ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʘʢʦʧʣʝ-

ʥʠʷ ʙʘʢʪʝʨʠʡ ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ), ʄʶʣʣʝʨʘ ʠ ʂʘʫʬʤʘʥʘ (ʜʣʷ ʚʳʷʚʣʝ-

ʥʠʷ ʩʘʣʴʤʦʥʝʣʣ). ʕʣʝʢʪʠʚʥʳʤʠ ʩʨʝʜʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʧʣʦʪʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝ-

ʜʳ, ʪʘʢʠʝ ʢʘʢ ʤʦʣʦʯʥʦ-ʩʦʣʝʚʦʡ ʘʛʘʨ (ʄʉɸ) ʠ ʞʝʣʪʦʯʥʦ-ʩʦʣʝʚʦʡ ʘʛʘʨ (ɾʉɸ) ï 

ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ ʢʦʘʛʫʣʘʟʦʧʦʣʦ-

ʞʠʪʝʣʴʥʳʭ ʩʪʘʬʠʣʦʢʦʢʢʦʚ, ʢʨʦʚʷʥʦʡ ʘʛʘʨ ï ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʛʝʤʦʣʠʪʠʯʝʩʢʠʭ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚ, ʘʛʘʨ ʩ ʛʠʜʨʦʣʠʟʦʚʘʥʥʳʤ ʤʦʣʦʢʦʤ ʠ ʤʝʣʦʤ ï ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦ-

ʛʦ ʫʯʝʪʘ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʨʝʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʠʢʨʦʙʘ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʝʛʦ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. ʉʦʩʪʘʚ ʵʪʠʭ ʩʨʝʜ ʧʦʟʚʦʣʷʝʪ ʯʝʪʢʦ ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʭʘ-

ʨʘʢʪʝʨʥʳʝ ʩʚʦʡʩʪʚʘ ʠʟʫʯʘʝʤʦʛʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ. ʇʨʠʤʝʨʦʤ ʪʘʢʠʭ ʩʨʝʜ ʷʚʣʷʝʪ-

ʩʷ ʧʣʦʪʥʘʷ ʩʨʝʜʘ ʕʥʜʦ, ʧʨʠʤʝʥʷʝʤʘʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʘʢʪʝʨʠʡ ʛʨʫʧʧʳ ʢʠʰʝʯ-

ʥʦʡ ʧʘʣʦʯʢʠ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʠʪ ʣʘʢʪʦʟʘ, ʥʘʩʳʱʝʥʥʳʡ ʩʧʠʨʪʦʚʦʡ ʨʘʩʪʚʦʨ 

ʬʫʢʩʠʥʘ, ʦʙʝʩʮʚʝʯʝʥʥʦʛʦ ʧʝʨʝʜ ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʩʨʝʜʫ 10 % ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ 

ʩʫʣʴʬʘʪʘ ʥʘʪʨʠʷ (ʦʙʨʘʟʫʝʪʩʷ ʙʝʩʮʚʝʪʥʘʷ ʬʫʢʩʠʥ-ʩʝʨʥʠʩʪʘʷ ʢʠʩʣʦʪʘ. ʂʠʰʝʯʥʘʷ 

ʧʘʣʦʯʢʘ ʥʘ ʪʘʢʦʡ ʩʨʝʜʝ ʬʝʨʤʝʥʪʠʨʫʝʪ ʣʘʢʪʦʟʫ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʣʴʜʝʛʠʜʦʚ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʙʝʩʮʚʝʪʥʘʷ ʬʫʢʩʠʥ-ʩʝʨʥʠʩʪʘʷ ʢʠʩʣʦʪʘ ʧʝʨʝʭʦʜʠʪ ʚ ʬʫʢʩʠʥ-

ʩʝʨʥʠʩʪʦʝ ʩʦʝʜʠʥʝʥʠʝ  ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʬʫʢʩʠʥʘ, ʢʦʪʦʨʳʡ ʦʢʨʘʰʠʚʘʝʪ ʢʦʣʦʥʠʠ 

ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʚ ʢʨʘʩʥʳʡ ʮʚʝʪ ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʙʣʝʩʢʦʤ. 

 

1.1.2 ʄʝʪʦʜʳ ʩʪʝʨʠʣʠʟʘʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ, ʧʦʩʫʜʳ, ʠʥʚʝʥʪʘʨʷ 

 

ʉʪʝʨʠʣʠʟʘʮʠʝʡ ʠʣʠ ʦʙʝʩʧʣʦʞʠʚʘʥʠʝʤ (sterilis ï ʙʝʩʧʣʦʜʥʳʡ) ʥʘʟʳʚʘʝʪʩʷ 

ʧʦʣʥʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ, ʧʦʩʫʜʝ ʠ ʜʨʫʛʠʭ 

ʦʙʲʝʢʪʘʭ. 

ʉʪʝʨʠʣʠʟʘʮʠʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʫʥʠʯʪʦʞʝʥʠʝ ʚʩʝʡ ʤʠʢʨʦʬʣʦʨʳ, ʧʘʪʦ-

ʛʝʥʥʦʡ ʠ ʥʝʧʘʪʦʛʝʥʥʦʡ, ʧʨʠʩʫʪʩʪʚʫʶʱʝʡ ʚ ʜʘʥʥʦʤ ʦʙʲʝʢʪʝ. ʆʥʘ ʥʝ ʜʦʣʞʥʘ 

ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʨʯʝ ʤʘʪʝʨʠʘʣʘ ʠʣʠ ʠʟʤʝʥʝʥʠʶ ʝʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʠʣʠ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ. ʇʦʵʪʦʤʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʪʝʨʠʣʠʟʫʝʤʳʭ ʦʙʲ-

ʝʢʪʦʚ ʠ ʮʝʣʠ ʩʪʝʨʠʣʠʟʘʮʠʠ ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʦʙʝʩʧʣʦʞʠʚʘʥʠʷ: ʛʦ-
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ʨʷʯʠʝ (ʚʣʘʞʥʘʷ, ʜʨʦʙʥʘʷ, ʩʫʭʘʷ ʩʪʝʨʠʣʠʟʘʮʠʷ) ʠ ʭʦʣʦʜʥʳʝ (ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʪʝ-

ʨʠʣʠʟʘʮʠʷ, ʠʦʥʠʟʘʮʠʷ, ʩʪʝʨʠʣʠʟʘʮʠʷ ʫʣʴʪʨʘʟʚʫʢʦʤ, ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤʠ ʣʫʯʘ-

ʤʠ). ʆʩʥʦʚʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʪʝʧʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʙʲʝʢʪ. 

 

ʄʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʩʪʝʨʠʣʠʟʫʝʤʳʭ ʦʙʲʝʢʪʦʚ 
ɻʫʙʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʧʦʚʨʝʞʜʝʥʠ-

ʝʤ ʢʦʣʣʦʠʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʣʘʟʤʳ, ʜʝʥʘʪʫʨʘʮʠʝʡ ʙʝʣʢʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʢʦʘʛʫ-

ʣʷʮʠʝʡ ʝʛʦ, ʘ ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʝʤ ʬʝʨʤʝʥʪʥʳʭ ʩʠʩʪʝʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʈʘʟʣʠʯʘʶʪ ʚʣʘʞʥʳʝ ʠ ʩʫʭʠʝ ʩʧʦʩʦʙʳ  ʪʝʧʣʦʚʦʡ ʩʪʝʨʠʣʠʟʘʮʠʠ. 

ɺʣʘʞʥʳʝ ʩʧʦʩʦʙʳ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʩʪʝʨʠʣʠʟʘʮʠʠ ʧʠ-

ʪʘʪʝʣʴʥʳʭ ʩʨʝʜ. ʂ ʪʘʢʠʤ ʩʧʦʩʦʙʘʤ ʦʪʥʦʩʷʪʩʷ ʩʪʝʨʠʣʠʟʘʮʠʷ ʧʘʨʦʤ ʧʦʜ ʜʘʚʣʝʥʠ-

ʝʤ, ʩʪʝʨʠʣʠʟʘʮʠʷ ʪʝʢʫʯʠʤ ʧʘʨʦʤ (ʜʨʦʙʥʘʷ ʩʪʝʨʠʣʠʟʘʮʠʷ) ʠ ʪʠʥʜʘʣʠʟʘʮʠʷ. 

ʉʪʝʨʠʣʠʟʘʮʠʷ ʧʘʨʦʤ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ï ʩʘʤʳʡ ʵʬʬʝʢʪʠʚʥʳʡ ʚ ʙʘʢʪʝʨʠʦʣʦ-

ʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʩʧʦʩʦʙ ʩʪʝʨʠʣʠʟʘʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠ ʧʦʩʫʜʳ, ʪʘʢ ʢʘʢ ʩ 

ʝʛʦ ʧʦʤʦʱʴʶ ʙʳʩʪʨʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʣʥʦʝ ʠ ʥʘʜʝʞʥʦʝ ʦʙʝʩʧʣʦʞʠʚʘʥʠʝ. ʕʪʦʪ 

ʩʧʦʩʦʙ ʩʪʝʨʠʣʠʟʘʮʠʠ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ ʦʙʨʘʟʫʶʱʠʡʩʷ ʧʨʠ ʢʠʧʷʯʝʥʠʠ ʚʦʜʳ 

ʧʘʨ ʥʝ ʚʳʭʦʜʠʪ ʥʘʨʫʞʫ, ʘ, ʩʢʘʧʣʠʚʘʷʩʴ ʚ ʟʘʤʢʥʫʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʦʚʳʰʘʝʪ 

ʜʘʚʣʝʥʠʝ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʦʟʨʘʩʪʘʝʪ ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʝʥʠʷ 

ʚʦʜʳ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʨʘ. ʉʪʝʨʠʣʠʟʘʮʠʶ ʧʘʨʦʤ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚ 

ʧʘʨʦʚʳʭ ʩʪʝʨʠʣʠʟʘʪʦʨʘʭ, ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʠ ʫʩʪʨʦʡʩʪʚʦ ʢʦʪʦʨʦʛʦ ʦʧʠʩʘʥʳ ʚ 

ʨʘʟʜʝʣʝ 1.1.3. 

ʉʪʝʨʠʣʠʟʘʮʠʷ ʪʝʢʫʯʠʤ ʧʘʨʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʨʝʜ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʥʘ-

ʛʨʝʚʘʪʴ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ 100 
0
ʉ. ʉʪʝʨʠʣʠʟʘʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ 100 

0
ʉ (ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ) ʧʦ 30é60 ʤʠʥʫʪ ʚ ʪʝʯʝʥʠʝ 3 ʜʥʝʡ ʩ ʧʨʦʤʝʞʫʪʢʘʤʠ 

ʚ 18-20 ʯʘʩʦʚ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʳʭ ʤʘʪʝʨʠʘʣ ʚʳʜʝʨʞʠʚʘʝʪʩʷ ʚ ʪʝʨʤʦʩʪʘʪʝ ʠʣʠ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʦʵʪʦʤʫ ʵʪʦʪ ʩʧʦʩʦʙ ʥʘʟʳʚʘʶʪ ʝʱʝ ʜʨʦʙʥʦʡ ʩʪʝʨʠʣʠ-

ʟʘʮʠʝʡ. ɺ ʦʩʥʦʚʫ ʩʧʦʩʦʙʘ ʜʨʦʙʥʦʡ ʩʪʝʨʠʣʠʟʘʮʠʠ ʧʦʣʦʞʝʥ ʩʣʝʜʫʶʱʠʡ ʧʨʠʥʮʠʧ: 

ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʜʦ 100 
0
ʉ ʚ ʪʝʯʝʥʠʝ 30é60 ʤʠʥʫʪ ʧʦʛʠʙʘʶʪ ʚʩʝ ʚʝʛʝʪʘʪʠʚʥʳʝ 

ʢʣʝʪʢʠ, ʘ ʩʧʦʨʳ ʦʩʪʘʶʪʩʷ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤʠ. ɺ ʧʨʦʤʝʞʫʪʢʝ ʤʝʞʜʫ ʩʪʝʨʠʣʠʟʘ-

ʮʠʝʡ ʩʧʦʨʳ ʧʨʦʨʘʩʪʘʶʪ ʚ ʚʝʛʝʪʘʪʠʚʥʳʝ ʢʣʝʪʢʠ. ʏʝʨʝʟ ʩʫʪʢʠ ʧʨʦʚʦʜʷʪ ʧʦʚʪʦʨ-

ʥʫʶ ʩʪʝʨʠʣʠʟʘʮʠʶ. ʆʙʳʯʥʦ ʧʦʩʣʝ ʪʨʝʪʴʝʡ ʩʪʝʨʠʣʠʟʘʮʠʠ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʣʥʦʝ 

ʦʙʝʩʧʣʦʞʠʚʘʥʠʝ ʦʙʲʝʢʪʘ. ʉʪʝʨʠʣʠʟʘʮʠʶ ʪʝʢʫʯʠʤ ʧʘʨʦʤ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚ ʘʧʧʘ-

ʨʘʪʘʭ ʂʦʭʘ ʠʣʠ ʪʝʢʫʯʝʧʘʨʦʚʳʭ ʘʧʧʘʨʘʪʘʭ (ʢʠʧʷʪʠʣʴʥʠʢʘʭ ʂʦʭʘ). 

ʊʠʥʜʘʣʠʟʘʮʠʷ ï ʵʪʦ ʜʨʦʙʥʘʷ ʩʪʝʨʠʣʠʟʘʮʠʷ ʧʨʠ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ï 

56é58 
0
ʉ. ʇʨʠʤʝʥʷʶʪ ʵʪʦʪ ʩʧʦʩʦʙ ʧʨʠ ʩʪʝʨʠʣʠʟʘʮʠʠ ʩʨʝʜ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʥʘ-

ʛʨʝʚʘʪʴ ʜʦ 100 
0
ʉ. ʊʘʢʠʝ ʩʨʝʜʳ ʧʦʜʚʝʨʛʘʶʪ ʥʘʛʨʝʚʘʥʠʶ ʚ ʪʝʯʝʥʠʝ 5é6 ʜʥʝʡ 

ʧʦʜʨʷʜ ʧʦ 1 ʯʘʩʫ ʝʞʝʜʥʝʚʥʦ (ʚ 1-ʡ ʜʝʥʴ ï ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ). ɺ ʧʨʦʤʝʞʫʪʢʘʭ 

ʤʝʞʜʫ ʧʨʦʛʨʝʚʘʥʠʝʤ ʩʪʝʨʠʣʠʟʫʝʤʘʷ ʞʠʜʢʦʩʪʴ ʭʨʘʥʠʪʩʷ ʚ ʪʝʨʤʦʩʪʘʪʝ. ʇʨʠ ʵʪʦʤ 

ʦʩʪʘʚʰʠʝʩʷ ʚ ʞʠʚʳʭ ʩʧʦʨʳ ʧʨʦʨʘʩʪʘʶʪ ʚ  ʚʝʛʝʪʘʪʠʚʥʳʝ ʢʣʝʪʢʠ, ʢʦʪʦʨʳʝ ʧʦʛʠ-

ʙʘʶʪ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʥʘʛʨʝʚʘʥʠʠ. ʊʠʥʜʘʣʠʟʘʮʠʶ ʧʨʦʚʦʜʷʪ ʚ ʩʧʝʮʠʘʣʴʥʳʭ 

ʧʨʠʙʦʨʘʭ ʩ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʦʤ ʠʣʠ ʥʘ ʚʦʜʷʥʳʭ ʙʘʥʷʭ. 

ʉʫʭʠʝ ʩʧʦʩʦʙʳ. ʇʨʠ ʨʘʙʦʪʝ ʚ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠʟ ʩʫʭʠʭ 

ʩʧʦʩʦʙʦʚ ʪʝʨʤʠʯʝʩʢʦʡ ʩʪʝʨʠʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: 

ʇʨʦʢʘʣʠʚʘʥʠʝ ʥʘ ʦʛʥʝ (ʬʣʘʤʙʠʨʦʚʘʥʠʝ) ʦʯʝʥʴ ʙʳʩʪʨʳʡ ʠ ʥʘʜʝʞʥʳʡ ʩʧʦʩʦʙ 

ʩʪʝʨʠʣʠʟʘʮʠʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʧʝʪʝʣʴ, ʧʨʝʧʘʨʦʚʘʣʴʥʳʭ ʠʛʣ ʧʝʨʝʜ ʧʦʩʝʚʘʤʠ. 
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ʕʪʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʥʦ ʩʪʝʨʠʣʠʟʦʚʘʪʴ ʪʘʢʞʝ ʤʝʣʢʠʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʨʝʜʤʝʪʳ 

(ʧʠʥʮʝʪʳ, ʩʢʘʣʴʧʝʣʠ) ʠ ʧʨʝʜʤʝʪʥʳʝ ʩʪʝʢʣʘ. ʆʩʫʱʝʩʪʚʣʷʶʪ ʧʨʦʢʘʣʠʚʘʥʠʝ ʥʘʜ 

ʧʣʘʤʝʥʝʤ ʛʦʨʝʣʢʠ. 

ʉʪʝʨʠʣʠʟʘʮʠʷ ʩʫʭʠʤ ʞʘʨʦʤ (ʩʫʭʠʤ ʥʘʛʨʝʪʳʤ ʚʦʟʜʫʭʦʤ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʩʪʝʨʠʣʠʟʘʮʠʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʫʜʳ (ʧʠʧʝʪʦʢ, ʯʘʰʝʢ ʇʝʪʨʠ), ʧʝʩʢʘ. 

ʆʩʫʱʝʩʪʚʣʷʶʪ ʩʪʝʨʠʣʠʟʘʮʠʶ ʩʫʭʠʤ ʞʘʨʦʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 150-170 
0
ʉ ʚ ʪʝʯʝ-

ʥʠʝ 1é1,5 ʯʘʩʦʚ ʚ ʧʝʯʘʭ ʇʘʩʪʝʨʘ ʠʣʠ ʚ ʩʫʰʠʣʴʥʳʭ ʰʢʘʬʘʭ. 

 

ʄʝʪʦʜʳ ʭʦʣʦʜʥʦʡ ʩʪʝʨʠʣʠʟʘʮʠʠ 
ʄʝʭʘʥʠʯʝʩʢʘʷ ʩʪʝʨʠʣʠʟʘʮʠʷ (ʬʠʣʴʪʨʦʚʘʥʠʝ). ʕʪʦʪ ʩʧʦʩʦʙ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ 

ʩʪʝʨʠʣʠʟʘʮʠʠ ʩʨʝʜ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʠʭ ʥʝʣʴʟʷ ʧʦʜʚʝʨʛʘʪʴ ʥʘʛʨʝʚʘʥʠʶ. ʇʨʠ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʪʝʨʠʣʠʟʘʮʠʠ ʩʪʝʨʠʣʠʟʫʝʤʳʝ ʞʠʜʢʦʩʪʠ ʬʠʣʴʪʨʫʶʪ ʯʝʨʝʟ ʩʧʝʮʠ-

ʘʣʴʥʳʝ ʬʠʣʴʪʨʦʚʘʣʴʥʳʝ ʧʨʠʙʦʨʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʘʩʪʦʣʴʢʦ ʤʝʣʢʠʝ ʧʦʨʳ, ʯʪʦ 

ʥʘ ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʜʝʨʞʠʚʘʶʪ ʚʟʚʝʰʝʥʥʳʝ ʚ ʞʠʜʢʦʩʪʠ ʯʘʩʪʠʮʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʤʠʢʨʦʙʳ. ɼʣʷ ʬʠʣʴʪʨʘʮʠʠ ʚ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʶʪ 

ʨʘʟʣʠʯʥʳʝ ʬʠʣʴʪʨʦʚʘʣʴʥʳʝ ʧʨʠʙʦʨʳ (ʬʠʣʴʪʨʳ ɿʝʡʪʮʘ, ʩʚʝʯʠ ʐʘʤʙʝʨʣʘʥʘ, 

ʄʘʥʜʣʝʨʘ, ɹʝʨʢʝʬʝʣʴʜʘ ʠ ʜʨ.). 

ʍʠʤʠʯʝʩʢʘʷ ʩʪʝʨʠʣʠʟʘʮʠʷ. ʕʪʦʪ ʚʠʜ ʩʪʝʨʠʣʠʟʘʮʠʠ ʚ ʧʨʘʢʪʠʢʝ ʧʨʠʛʦʪʦʚʣʝ-

ʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ. ɺ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʘʢ-

ʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪ ʥʝʢʦʪʦʨʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʪʦʣʫʦʣ, ʭʣʦʨʦ-

ʬʦʨʤ, ʵʬʠʨ ʠ ʜʨʫʛʠʝ, ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʠʪʘ-

ʪʝʣʴʥʳʭ ʩʨʝʜ. ɼʣʷ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʢʦʥʩʝʨʚʘʥʪʘ ʩʨʝʜʫ ʥʘʛʨʝʚʘʶʪ ʥʘ ʚʦʜʷʥʦʡ 

ʙʘʥʝ ʧʨʠ 56 
0
ʉ.  

ʍʠʤʠʯʝʩʢʘʷ ʩʪʝʨʠʣʠʟʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʞʝ ʜʣʷ ʜʝʟʠʥʬʝʢʮʠʠ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ, ʧʦʤʝʱʝʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʧʦʩʫʜʳ ʠ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʢʘʯʝʩʪʚʝ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʥʘʰʣʠ ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʘʢʪʠʚʥʳʡ ʭʣʦʨ (ʭʣʦʨʘʤʠʥ, ʭʣʦʨʥʘʷ 

ʠʟʚʝʩʪʴ). 

ʉʪʝʨʠʣʠʟʘʮʠʷ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤʠ ʣʫʯʘʤʠ. ʕʪʦʪ ʩʧʦʩʦʙ ʩʪʝʨʠʣʠʟʘʮʠʠ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʪʝʨʠʣʠʟʘʮʠʠ ʚʦʟʜʫʭʘ ʚ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʤ ʙʦʢʩʝ ʠ ʚ ʣʘʙʦʨʘ-

ʪʦʨʠʠ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʪʝʨʠʣʠʟʘʮʠʶ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤʠ ʣʫʯʘʤʠ ʧʨʦʚʦʜʷʪ ʩ ʧʦʤʦʱʴʶ ʙʘʢʪʝʨʠʮʠʜʥʳʭ ʣʘʤʧ. 

 

1.1.3 ʋʩʪʨʦʡʩʪʚʦ ʧʘʨʦʚʦʛʦ ʩʪʝʨʠʣʠʟʘʪʦʨʘ ʠ ʧʨʠʥʮʠʧ ʝʛʦ ʨʘʙʦʪʳ 

 

ʋʩʪʨʦʡʩʪʚʦ ʩʪʝʨʠʣʠʟʘʪʦʨʘ 

ʆʩʥʦʚʥʳʤʠ ʯʘʩʪʷʤʠ ʩʪʝʨʠʣʠʟʘʪʦʨʘ ʷʚʣʷʶʪʩʷ:  ʩʪʝʨʠʣʠʟʘʮʠʦʥʥʘʷ ʢʘʤʝʨʘ -

ʩʣʫʞʠʪ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʩʪʝʨʠʣʠʟʫʝʤʳʭ ʦʙʲʝʢʪʦʚ; ʧʘʨʦʛʝʥʝʨʘʪʦʨ ï ʩʣʫʞʠʪ ʜʣʷ 

ʚʳʨʘʙʦʪʢʠ ʧʘʨʘ (ʚ ʧʘʨʦʛʝʥʝʨʘʪʦʨʝ ʥʘʭʦʜʷʪʩʷ  ʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ - ʪʵʥʳ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʥʘʛʨʝʚʘ ʚʦʜʳ ʠ ʧʦʣʫʯʝʥʠʷ ʧʘʨʘ, ʠ ʜʘʪʯʠʢʠ ʫʨʦʚʥʷ, ʢʦʪʦʨʳʝ 

ʥʫʞʥʳ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ); ʩʠʩ-

ʪʝʤʘ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ï ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ʩʪʝʨʠʣʠʟʘʪʦʨʘ; ʵʣʝʢ-

ʪʨʦʰʢʘʬ ï ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʩʪʝʨʠʣʠʟʘʪʦʨʘ; ʤʘʥʦʤʝʪʨ 

ʵʣʝʢʪʨʦʢʦʥʪʘʢʪʥʳʡ ï ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ  ʜʘʚʣʝʥʠʝʤ ʚ ʧʘʨʦʛʝʥʝʨʘʪʦʨʝ ʠ ʧʦʜ-

ʜʝʨʞʘʥʠʷ  ʝʛʦ ʨʘʙʦʪʳ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ; ʤʦʥʦʚʘʢʫʫʤʤʝʪʨ ï ʜʣʷ ʥʘ-
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ʙʣʶʜʝʥʠʷ ʟʘ ʜʘʚʣʝʥʠʝʤ ʠ ʨʘʟʨʷʞʝʥʠʝʤ ʚ ʩʪʝʨʠʣʠʟʘʮʠʦʥʥʦʡ ʢʘʤʝʨʝ; ʢʣʘʧʘʥ ʧʨʝ-

ʜʦʭʨʘʥʠʪʝʣʴʥʳʡ - ʜʣʷ ʩʙʨʦʩʘ ʧʘʨʘ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʜʘʚʣʝʥʠʷ ʚ ʧʘʨʦʛʝʥʝʨʘʪʦʨʝ; 

ʢʦʣʦʥʢʘ ʚʦʜʦʫʢʘʟʘʪʝʣʴʥʘʷ (ʚʦʜʦʤʝʨʥʘʷ ʪʨʫʙʢʘ) ï ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʫʨʦʚʥʝʤ 

ʞʠʜʢʦʩʪʠ ʚ ʧʘʨʦʛʝʥʝʨʘʪʦʨʝ; ʚʝʥʪʠʣʠ ï  ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʩʪʝʨʠʣʠʟʘʪʦʨʘ. 

 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʡ  ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤ 

 ʧʘʨʦʚʦʛʦ ʩʪʝʨʠʣʠʟʘʪʦʨʘ 

 ɿʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

ɺʦʜʘ ʧʦʩʪʫʧʘʝʪ ʧʦ ʚʦʜʦʧʨʦʚʦʜʫ ʚ ʧʘʨʦʛʝʥʝʨʘʪʦʨ. ʂʦʥʪʨʦʣʴ ʟʘ ʫʨʦʚʥʝʤ 

ʞʠʜʢʦʩʪʠ ʚ ʧʘʨʦʛʝʥʝʨʘʪʦʨʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʚʦʜʦʤʝʨʥʦʡ ʪʨʫʙʢʠ. ʇʦ-

ʩʣʝ ʚʢʣʶʯʝʥʠʷ ʩʪʝʨʠʣʠʟʘʪʦʨʘ, ʥʘʯʠʥʘʶʪ ʥʘʛʨʝʚʘʪʴʩʷ ʪʵʥʳ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʚʦʜʘ 

ʥʘʛʨʝʚʘʝʪʩʷ ʜʦ ʨʘʙʦʯʝʡ ʪʝʤʧʝʨʘʪʫʨʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʝʪʩʷ ʧʘʨ. ʇʨʠ ʜʦʩʪʠ-

ʞʝʥʠʠ ʚ ʧʘʨʦʛʝʥʝʨʘʪʦʨʝ ʜʘʚʣʝʥʠʷ ʧʘʨʘ 0,11 ʄʇʘ ʦʪʢʨʳʚʘʝʪʩʷ ʚʝʥʪʠʣʴ çʇʘʨ ʚ 

ʢʘʤʝʨʫè ʠ ʚʝʥʪʠʣʴ çʉʣʠʚ ʢʦʥʜʝʥʩʘʪʘè. ʇʨʦʠʩʭʦʜʠʪ ʧʨʦʜʫʚʢʘ ʠ ʧʨʦʛʨʝʚ ʩʪʝʨʠ-

ʣʠʟʘʮʠʦʥʥʦʡ ʢʘʤʝʨʳ, ʧʦʩʣʝ ʯʝʛʦ ʚʝʥʪʠʣʴ çʉʣʠʚ ʢʦʥʜʝʥʩʘʪʘè ʟʘʢʨʳʚʘʝʪʩʷ. ʇʨʠ 

ʜʦʩʪʠʞʝʥʠʠ ʚ ʩʪʝʨʠʣʠʟʘʮʠʦʥʥʦʡ ʢʘʤʝʨʝ ʨʘʙʦʯʝʛʦ ʜʘʚʣʝʥʠʷ (ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ 

ʵʣʝʢʪʨʦʢʦʥʪʘʢʪʥʳʤ ʤʘʥʦʤʝʪʨʦʤ) ʧʨʦʠʩʭʦʜʠʪ ʦʪʯʝʪ ʚʨʝʤʝʥʠ ʩʪʝʨʠʣʠʟʘʮʠʠ. ɺ 

ʧʨʦʮʝʩʩʝ ʩʪʝʨʠʣʠʟʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʢʣʶʯʝʥʠʝ ʠ ʦʪʢʣʶʯʝʥʠʝ 

ʩʪʝʨʠʣʠʟʘʪʦʨʘ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʢʦʥʪʘʢʪʥʦʛʦ ʤʘʥʦʤʝʪʨʘ. ʂʦʥʪʨʦʣʴ ʟʘ ʜʘʚʣʝ-

ʥʠʝʤ ʚ ʩʪʝʨʠʣʠʟʘʮʠʦʥʥʦʡ ʢʘʤʝʨʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʦʥʦʚʘʢʫʫʤʤʝʪʨʦʤ. ʇʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʩʪʝʨʠʣʠʟʘʮʠʠ ʘʧʧʘʨʘʪ ʦʪʢʣʶʯʘʶʪ ʦʪ ʩʝʪʠ ʠ ʧʝʨʝʢʨʳʚʘʶʪ ʚʝʥʪʠʣʴ 

çʇʘʨ ʚ ʢʘʤʝʨʫè. ɼʘʣʝʝ, ʧʦ ʤʝʨʝ ʧʘʜʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʩʪʝʨʠʣʠʟʘʮʠʦʥʥʦʡ ʢʘʤʝʨʝ 

ʜʦ 0,06 ʄʇʘ (ʢʦʥʪʨʦʣʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʤʦʥʦʚʘʢʫʫʤʤʝʪʨʫ) ʦʪʢʨʳʚʘʝʪʩʷ ʚʝʥ-

ʪʠʣʴ çɺʘʢʫʫʤè. ɺ ʩʪʝʨʠʣʠʟʘʮʠʦʥʥʦʡ ʢʘʤʝʨʝ ʩʦʟʜʘʝʪʩʷ ʨʘʟʨʷʞʝʥʠʝ. ʇʨʦʠʩʭʦʜʠʪ 

ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʩʪʝʨʠʣʠʟʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʦ ʠʩʪʝʯʝʥʠʠ ʩʫʰʢʠ ʦʪʢʨʳʚʘʝʪʩʷ 

ʚʝʥʪʠʣʴ çɺʦʟʜʫʭ ʚ ʢʘʤʝʨʫè. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʚʳʨʘʚʥʠʚʘʥʠʝ ʜʘʚʣʝʥʠʷ ʚ 

ʩʪʝʨʠʣʠʟʘʮʠʦʥʥʦʡ ʢʘʤʝʨʝ ʩ ʘʪʤʦʩʬʝʨʥʳʤ ʜʘʚʣʝʥʠʝʤ. 

 

1.2 ʇʆʈʗɼʆʂ ɺʓʇʆʃʅɽʅʀʗ ʈɸɹʆʊʓ 

 
ʉʪʫʜʝʥʪʳ ʟʥʘʢʦʤʷʪʩʷ ʩ ʧʨʠʥʮʠʧʘʤʠ ʩʦʩʪʘʚʣʝʥʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʧʠʪʘ-

ʪʝʣʴʥʳʭ ʩʨʝʜ, ʤʝʪʦʜʘʤʠ ʩʪʝʨʠʣʠʟʘʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ, ʧʦʩʫʜʳ, ʠʥʚʝʥʪʘʨʷ, 

ʠʟʫʯʘʶʪ ʫʩʪʨʦʡʩʪʚʦ ʧʘʨʦʚʦʛʦ ʩʪʝʨʠʣʠʟʘʪʦʨʘ ʠ ʧʨʠʥʮʠʧ ʝʛʦ ʨʘʙʦʪʳ ʠ ʢʨʘʪʢʦ 

ʢʦʥʩʧʝʢʪʠʨʫʶʪ ʠʟʣʦʞʝʥʥʳʡ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʤʘʪʝʨʠʘʣ. ɿʘʪʝʤ ʛʦʪʦʚʷʪ ʧʦ-

ʩʫʜʫ, ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʠ ʚʘʪʥʦ-ʤʘʨʣʝʚʳʝ ʧʨʦʙʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʠʢʨʦʙʠʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

 
1.2.1 ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʧʦʩʫʜʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʫʶʪ ʯʘʰʢʠ ʇʝʪʨʠ, 

ʢʦʪʦʨʳʝ ʛʝʨʤʝʪʠʯʥʦ ʫʧʘʢʦʚʳʚʘʶʪʩʷ ʚ ʧʝʨʛʘʤʝʥʪʥʫʶ ʙʫʤʘʛʫ ʠ ʩʪʝʨʠʣʠʟʫʶʪʩʷ. 

ʇʠʧʝʪʢʠ ʥʘ 1 ʩʤ
3
 ʟʘʢʨʳʚʘʶʪ ʚʘʪʥʳʤʠ ʪʘʤʧʦʥʘʤʠ ʠ ʪʘʢʞʝ ʟʘʚʦʨʘʯʠʚʘʶʪ ʚ ʙʫʤʘ-

ʛʫ. ʂʦʣʙʳ ʟʘʢʨʳʚʘʶʪ ʚʘʪʥʦ-ʤʘʨʣʝʚʳʤʠ ʧʨʦʙʢʘʤʠ ʠ ʩʚʝʨʭʫ ʜʝʣʘʶʪ ʢʦʣʧʘʯʢʠ ʠʟ 

ʧʝʨʛʘʤʝʥʪʥʦʡ ʙʫʤʘʛʠ. 
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ʉʪʝʨʠʣʠʟʘʮʠʷ ʧʦʩʫʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʘʚʪʦʢʣʘʚʝ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʜʘʚʣʝ-

ʥʠʠ 0,1 ʄʇʘ ʚ ʪʝʯʝʥʠʝ 30-40 ʤʠʥʫʪ ʠʣʠ ʩʫʭʠʤ ʞʘʨʦʤ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʠʣʠ 

ʧʝʯʠ ʇʘʩʪʝʨʘ ʧʨʠ 165-170 
0
ʉ ʚ ʪʝʯʝʥʠʝ 1-1,5 ʯʘʩʘ. 

ʉʪʝʨʠʣʴʥʫʶ ʧʦʩʫʜʫ ʩʣʝʜʫʝʪ ʭʨʘʥʠʪʴ ʚ ʧʣʦʪʥʦ ʟʘʢʨʳʚʘʶʱʠʭʩʷ ʰʢʘʬʘʭ ʠʣʠ 

ʷʱʠʢʘʭ ʩ ʢʨʳʰʢʘʤʠ ʚ ʪʝʯʝʥʠʝ ʥʝ ʙʦʣʝʝ 30 ʩʫʪʦʢ. 

 

1.2.2 ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠʟ ʧʨʦʤʳʰʣʝʥʥʦ 

 ʚʳʧʫʩʢʘʝʤʳʭ ʩʫʭʠʭ ʩʨʝʜ 

ɿʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʪʚʦʨʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʨʦʰʢʘ ʚ ʚʦʜʝ, ʜʦ-

ʚʝʜʝʥʠʠ ʧʦʣʫʯʝʥʥʦʡ ʩʤʝʩʠ ʜʦ ʢʠʧʝʥʠʷ ʠ ʢʠʧʷʯʝʥʠʠ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ. ɼʘʣʝʝ 

(ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) ʩʨʝʜʘ ʬʠʣʴʪʨʫʝʪʩʷ ʯʝʨʝʟ ʚʘʪʥʦ-ʤʘʨʣʝʚʳʡ ʬʠʣʴʪʨ ʠ ʨʘʟʣʠ-

ʚʘʝʪʩʷ ʚ ʧʨʦʙʠʨʢʠ ʠʣʠ ʢʦʣʙʳ, ʢʦʪʦʨʳʝ ʟʘʢʨʳʚʘʶʪʩʷ ʚʘʪʥʦ-ʤʘʨʣʝʚʳʤʠ ʧʨʦʙʢʘ-

ʤʠ. ɼʘʣʝʝ ʩʨʝʜʳ ʩʪʝʨʠʣʠʟʫʶʪ ʚ ʘʚʪʦʢʣʘʚʝ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʫʭʠʭ ʩʨʝʜ ʛʦʪʦ-

ʚʷʪ ʤʷʩʦʧʝʧʪʦʥʥʳʡ ʙʫʣʴʦʥ (ʄʇɹ), ʤʷʩʦʧʝʧʪʦʥʥʳʡ ʘʛʘʨ (ʄʇɸ), ʩʨʝʜʫ ʉʘʙʫʨʦ, 

ʩʨʝʜʫ ʂʝʩʩʣʝʨʘ, ʩʨʝʜʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʟʦʬʠʣʴʥʳʡ ʘʵʨʦʙʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚ-

ʥʦ-ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʩʨʝʜʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʂʄɸʌɸʥʄ), ʩʨʝʜʫ 

ʕʥʜʦ ʠ ʜʨ. 

 

1.2.3 ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠʟ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 
ʇʨʦʚʦʜʠʪʩʷ ʧʦ ʤʝʪʦʜʠʢʘʤ, ʦʧʠʩʘʥʥʳʤ ʚ ʧʨʠʣʦʞʝʥʠʠ 2 ʜʘʥʥʦʛʦ ʣʘʙʦʨʘʪʦʨ-

ʥʦʛʦ ʧʨʘʢʪʠʢʫʤʘ. 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ʏʪʦ ʪʘʢʦʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ? 

2. ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ, ʷʚʣʷʶʪʩʷ 
ʭʝʤʦʦʨʛʘʥʦʛʝʪʝʨʦʪʨʦʬʘʤʠ. ʏʪʦ ʵʪʦ ʟʥʘʯʠʪ? 

3. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʧʠʱʝʚʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʭʝʤʦʦʨʛʘʥʦʛʝʪʝʨʦʪʨʦʬʦʚ. 

4. ʂʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ʧʠʪʘʪʝʣʴʥʳʤ ʩʨʝʜʘʤ? 

5. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʛʦʪʦʚʷʪʩʷ ʧʣʦʪʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʠ ʜʣʷ ʯʝʛʦ ʦʥʠ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ? 

6. ʇʦʯʝʤʫ ʚ ʢʘʯʝʩʪʚʝ ʫʧʣʦʪʥʠʪʝʣʷ ʜʣʷ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʘʛʘʨ-ʘʛʘʨ, ʘ ʥʝ ʞʝʣʘʪʠʥ? 

7. ʅʘ ʢʘʢʠʝ ʛʨʫʧʧʳ ʜʝʣʷʪʩʷ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʠ ʩʦʩʪʘ-

ʚʫ? 

8. ʏʪʦ ʪʘʢʦʝ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʩʨʝʜʳ ʠ ʚ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʦʥʠ  ʧʨʠʤʝʥʷʶʪʩʷ? 

9. ɼʣʷ ʢʘʢʠʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʝ, ʠʟʙʠʨʘʪʝʣʴʥʳʝ ʠ ʜʠʬʬʝʨʝʥ-

ʮʠʘʣʴʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʨʝʜʳ? 

10.  ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨʳ ʫʥʠʚʝʨʩʘʣʴʥʳʭ, ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ. 

11.  ʏʪʦ ʪʘʢʦʝ ʩʪʝʨʠʣʠʟʘʮʠʷ? ʂʘʢʠʝ ʤʝʪʦʜʳ ʩʪʝʨʠʣʠʟʘʮʠʠ ɺʘʤ ʠʟʚʝʩʪʥʳ? 

12.  ʂʘʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʦ ʩʪʝʨʠʣʠʟʦʚʘʪʴ ʧʦʩʫʜʫ? 

13.  ʂʘʢʠʤʠ ʠʟ ʠʟʚʝʩʪʥʳʭ ɺʘʤ ʩʧʦʩʦʙʦʚ ʤʦʞʥʦ ʩʪʝʨʠʣʠʟʦʚʘʪʴ ʧʠʪʘʪʝʣʴʥʳʝ 

ʩʨʝʜʳ? 

14.  ʂʘʢ ʛʦʪʦʚʷʪʩʷ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʠ ʧʦʩʫʜʘ ʜʣʷ ʩʪʝʨʠʣʠʟʘʮʠʠ? 

15.  ʂʘʢʦʚʦ ʫʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʘʨʦʚʦʛʦ ʩʪʝʨʠʣʠʟʘʪʦʨʘ? 



 15 

ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ2 
 

ʋʉʊʈʆʁʉʊɺʆ ʄʀʂʈʆʉʂʆʇɸ ʀ ʇʈɸɺʀʃɸ ʈɸɹʆʊʓ ʉ ʅʀʄ. 

  ɺʀɼʓ ʄʀʂʈʆʉʂʆʇʀʀ. ʇʈʀɻʆʊʆɺʃɽʅʀɽ ʌʀʂʉʀʈʆɺɸʅʅʓʍ 

ʇʈɽʇɸʈɸʊʆɺ ɹɸʂʊɽʈʀʁ ʀ ʆʂʈɸʉʂɸ ʀʍ ʇʈʆʉʊʓʄʀ ʄɽʊʆɼɸʄʀ 
 

ʎʝʣʴ ʨʘʙʦʪʳ:  ʀʟʫʯʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʩʚʝʪʦʚʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʠ 

ʦʩʚʦʠʪʴ ʧʨʘʚʠʣʘ ʨʘʙʦʪʳ ʩ ʥʠʤ. ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʤʠʢʨʦʩʢʦ-

ʧʠʠ. ʇʨʠʦʙʨʝʩʪʠ ʥʘʚʳʢʠ ʧʦ ʧʨʠʛʦʪʦʚʣʝʥʠʶ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʙʘʢʪʝ-

ʨʠʡ ʠ ʦʩʚʦʠʪʴ ʪʝʭʥʠʢʫ ʦʢʨʘʩʢʠ ʧʨʝʧʘʨʘʪʦʚ ʙʘʢʪʝʨʠʡ ʧʨʦʩʪʳʤʠ ʤʝʪʦʜʘʤʠ. 

 
ʆʙʦʨʫʜʦʚʘʥʠʝ, ʤʘʪʝʨʠʘʣʳ:  ʄʠʢʨʦʩʢʦʧ; ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ ʧʝʪʣʠ; ʧʨʝʜʤʝʪ-

ʥʳʝ ʩʪʝʢʣʘ; ʩʧʠʨʪʦʚʢʘ; ʠʤʤʝʨʩʠʦʥʥʦʝ ʤʘʩʣʦ; ʬʠʣʴʪʨʦʚʘʣʴʥʘʷ ʙʫʤʘʛʘ; ʢʨʘʩʢʘ 

ʄʫʨʦʤʮʝʚʘ; ʬʫʢʩʠʥ; ʣʦʪʦʢ ʩ ʨʝʣʴʩʘʤʠ; ʧʨʦʤʳʚʘʣʢʘ; ʢʝʬʠʨ; ʯʠʩʪʳʝ ʢʫʣʴʪʫʨʳ 

ʙʘʢʪʝʨʠʡ: Staphylococcus albus, Sarsina flava;  96 %-ʥʳʡ ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ. 

 
2.1  ʂʈɸʊʂʀɽ ʊɽʆʈɽʊʀʏɽʉʂʀɽ ʇʆʃʆɾɽʅʀʗ 

 

2.1.1 ʋʩʪʨʦʡʩʪʚʦ ʤʠʢʨʦʩʢʦʧʘ ʠ ʧʨʘʚʠʣʘ ʨʘʙʦʪʳ ʩ ʥʠʤ 

 

ʄʠʢʨʦʩʢʦʧ (ʦʪ ʛʨʝʯ. micros ï ʤʘʣʳʡ ʠ scopio ï ʩʤʦʪʨʶ) ï ʵʪʦ ʦʧʪʠʯʝʩʢʠʡ 

ʧʨʠʙʦʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ: ʤʝʭʘʥʠʯʝʩʢʦʡ, ʦʧʪʠʯʝʩʢʦʡ ʠ ʦʩʚʝ-

ʪʠʪʝʣʴʥʦʡ. 

ʋʩʪʨʦʡʩʪʚʦ ʤʠʢʨʦʩʢʦʧʘ 

 

ʉʭʝʤʘ ʩʚʝʪʦʚʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 

 

ʄʝʭʘʥʠʯʝʩʢʘʷ ʯʘʩʪʴ ʠʣʠ ʰʪʘʪʠʚ ʩʦʩʪʦʠʪ ʠʟ ʥʦʞʢʠ, ʦʩʥʦʚʘʥʠʷ, ʪʫʙʫʩʦʜʝʨ-

ʞʘʪʝʣʷ, ʧʨʝʜʤʝʪʥʦʛʦ ʩʪʦʣʠʢʘ, ʤʦʥʦʢʫʣʷʨʥʦʡ ʥʘʩʘʜʢʠ (ʪʫʙʫʩʘ), ʨʝʚʦʣʴʚʝʨʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʨʫʢʦʷʪʢʠ ʛʨʫʙʦʡ ʬʦʢʫʩʠʨʦʚʢʠ (ʤʘʢʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʚʠʥʪʘ), ʨʫʢʦʷʪ-

ʢʠ ʪʦʥʢʦʡ ʬʦʢʫʩʠʨʦʚʢʠ (ʤʠʢʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʚʠʥʪʘ). 

ʊʫʙʫʩ ï ʟʨʠʪʝʣʴʥʘʷ ʪʨʫʙʘ ʤʠʢʨʦʩʢʦʧʘ. ɺ ʚʝʨʭʥʝʝ ʦʪʚʝʨʩʪʠʝ ʪʫʙʫʩʘ ʩʚʦʙʦʜ-

ʥʦ ʚʩʪʘʚʣʷʝʪʩʷ ʦʢʫʣʷʨ, ʥʘ ʥʠʞʥʝʤ ʢʦʥʮʝ ʪʫʙʫʩʘ ʥʘʭʦʜʠʪʩʷ ʚʨʘʱʘʶʱʝʝʩʷ ʚʦʢʨʫʛ 

ʩʚʦʝʡ ʦʩʠ ʨʝʚʦʣʴʚʝʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ (ʨʝʚʦʣʴʚʝʨ), ʚ ʢʦʪʦʨʦʝ ʚʚʠʥʯʠʚʘʶʪʩʷ ʦʙʲʝʢ-

ʪʠʚʳ. ɺʨʘʱʘʷ ʨʝʚʦʣʴʚʝʨ, ʤʦʞʥʦ ʙʳʩʪʨʦ ʩʤʝʥʠʪʴ ʦʙʲʝʢʪʠʚʳ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩ 

ʤʠʢʨʦʩʢʦʧʦʤ, ʧʦʜʚʦʜʷ ʣʶʙʦʡ ʦʙʲʝʢʪʠʚ ʧʦʜ ʪʫʙʫʩ. ʆʙʲʝʢʪʠʚ ʜʦʣʞʝʥ ʙʳʪʴ ʮʝʥ-

ʪʨʠʨʦʚʘʥ, ʪ.ʝ. ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʦʧʪʠʯʝʩʢʫʶ ʦʩʴ ʤʠʢʨʦʩʢʦʧʘ. ɼʣʷ ʵʪʦʛʦ ʨʝʚʦʣʴʚʝʨ 

ʧʦʚʦʨʘʯʠʚʘʶʪ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ ʜʦ ʧʦʷʚʣʝʥʠʷ ʱʝʣʯʢʘ.  

ʇʨʝʜʤʝʪʥʳʡ ʩʪʦʣʠʢ ʩʣʫʞʠʪ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʥʝʤ ʠʟʫʯʘʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ. 

ʇʨʝʧʘʨʘʪ ʟʘʢʨʝʧʣʷʶʪ ʥʘ ʩʪʦʣʠʢʝ ʟʘʞʠʤʘʤʠ (ʢʣʝʤʤʘʤʠ). ɺ ʮʝʥʪʨʝ ʧʨʝʜʤʝʪʥʦʛʦ 

ʩʪʦʣʠʢʘ ʥʘʭʦʜʠʪʩʷ ʦʪʚʝʨʩʪʠʝ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʣʫʯʝʡ ʩʚʝʪʘ ʠ ʦʩʚʝʱʝʥʠʷ ʧʨʝʧʘ-

ʨʘʪʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʤʠʢʨʦʩʢʦʧʘ ʧʨʝʜʤʝʪʥʳʡ ʩʪʦʣʠʢ ʤʦʞʝʪ ʧʝʨʝ-

ʜʚʠʛʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʚʠʥʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʧʝʨʠʬʝʨʠʠ ʧʨʝʜʤʝʪʥʦʛʦ ʩʪʦ-

ʣʠʢʘ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʝʧʘʨʘʪ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʣʷʭ ʟʨʝʥʠʷ. 
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 1 ï ʦʢʫʣʷʨ 

2 ï ʤʦʥʦʢʫʣʷʨʥʘʷ ʥʘʩʘʜʢʘ 

      (ʪʫʙʫʩ) 

3 ï ʨʝʚʦʣʴʚʝʨʥʦʝ ʫʩʪʨʦʡ-

ʩʪʚʦ 

4 - ʦʙʲʝʢʪʠʚ 

5 ï ʧʨʝʜʤʝʪʥʳʡ ʩʪʦʣʠʢ 

6 - ʢʦʥʜʝʥʩʦʨ 

7 ï ʢʦʨʧʫʩ ʢʦʣʣʝʢʪʦʨʥʦʡ 

ʣʠʥʟʳ 

8 ï ʧʘʪʨʦʥ ʩ ʣʘʤʧʦʡ 

9 -  h ʘʨʥʠʨ 

10 ï ʨʫʢʦʷʪʢʘ ʧʝʨʝʤʝʱʝ-

ʥʠʷ ʢʨʦʥʰʪʝʡʥʘ ʢʦʥ-

ʜʝʥʩʦʨʘ 

11ï ʨʫʢʦʷʪʢʘ ʪʦʥʢʦʡ ʬʦ-

ʢʫʩʠʨʦʚʢʠ (ʤʠʢʨʦʤʝʪ-

ʨʠʯʝʩʢʠʡ ʚʠʥʪ) 

12 ï ʨʫʢʦʷʪʢʘ ʛʨʫʙʦʡ ʬʦ-

ʢʫʩʠʨʦʚʢʠ (ʤʘʢʨʦʤʝʪ-

ʨʠʯʝʩʢʠʡ ʚʠʥʪ) 

13 - ʪʫʙʫʩʦʜʝʨʞʘʪʝʣʴ 

14 ï ʚʠʥʪ ʜʣʷ ʢʨʝʧʣʝʥʠʷ 

ʥʘʩʘʜʢʠ 

 

ʈʠʩ. 1 ʉʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʩʚʝʪʦʚʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʠʢʨʦʩʢʦʧʘ 

 

ʈʫʢʦʷʪʢʠ ʛʨʫʙʦʡ ʠ ʪʦʥʢʦʡ ʬʦʢʫʩʠʨʦʚʢʠ (ʤʘʢʨʦ- ʠ ʤʠʢʨʦʚʠʥʪʳ) ʩʣʫʞʘʪ ʜʣʷ 

ʧʝʨʝʤʝʱʝʥʠʷ ʪʫʙʫʩʘ ʚʚʝʨʭ ʠ ʚʥʠʟ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʝʛʦ ʥʘ ʥʝʦʙʭʦʜʠ-

ʤʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʧʨʝʧʘʨʘʪʘ. ʇʨʠ ʚʨʘʱʝʥʠʠ ʚʠʥʪʦʚ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʪʫʙʫʩ 

ʦʧʫʩʢʘʝʪʩʷ, ʘ ʧʨʠ ʚʨʘʱʝʥʠʠ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ ï ʧʦʜʥʠʤʘʝʪʩʷ. ʇʨʠ ʚʨʘ-

ʱʝʥʠʠ ʤʘʢʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʚʠʥʪʘ ʦʙʲʝʢʪʠʚ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ 

ʬʦʢʫʩ, ʪ.ʝ. ʥʘ ʪʦ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʨʝʧʘʨʘʪʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʥ ʜʝʣʘʝʪʩʷ ʚʠʜʠʤʳʤ.  

ʆʙʦʨʦʪ ʤʘʢʨʦʚʠʥʪʘ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʤʝʩʪʠʪʴ ʪʫʙʫʩ ʥʘ 20 ʤʤ. ʄʠʢʨʦʤʝʪʨʠʯʝʩʢʠʡ 

ʚʠʥʪ ʩʣʫʞʠʪ ʜʣʷ ʪʦʯʥʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ ʬʦʢʫʩ. ʇʦʣʥʳʡ ʦʙʦʨʦʪ ʝʛʦ ʧʝʨʝʤʝʱʘʝʪ 

ʪʫʙʫʩ ʥʘ 0,1 ʤʤ. ʉ ʤʠʢʨʦʚʠʥʪʦʤ ʩʣʝʜʫʝʪ ʦʙʨʘʱʘʪʴʩʷ ʦʯʝʥʴ ʦʩʪʦʨʦʞʥʦ: ʜʦʧʫʩ-

ʪʠʤʦ ʚʨʘʱʝʥʠʝ ʤʠʢʨʦʚʠʥʪʘ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 180 
0
ʉ ʚ ʪʫ ʠʣʠ ʠʥʫʶ ʩʪʦʨʦʥʫ. 

 

ʆʧʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʮʝʥʥʦʡ ʯʘʩʪʴʶ ʤʠʢʨʦʩʢʦʧʘ. ʆʥʘ ʩʦ-

ʩʪʦʠʪ ʠʟ ʦʙʲʝʢʪʠʚʦʚ ʠ ʦʢʫʣʷʨʘ. 

ʆʢʫʣʷʨ (ʦʪ ʣʘʪ. oculus ï ʛʣʘʟ) ʩʦʩʪʦʠʪ ʠʭ ʜʚʫʭ ʧʣʦʩʢʦʚʳʧʫʢʣʳʭ ʣʠʥʟ, ʟʘ-

ʢʣʶʯʝʥʥʳʭ ʚ ʦʙʱʫʶ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʦʧʨʘʚʫ. ɺʝʨʭʥʷʷ ʣʠʥʟʘ ï ʛʣʘʟʥʘʷ (ʫʚʝʣʠ-

ʯʠʚʘʶʱʘʷ), ʥʠʞʥʷʷ ï ʩʦʙʠʨʘʶʱʘʷ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʣʠʥʟʘʤʠ ʨʘʚʥʦ ʧʦʣʫʩʫʤ-

ʤʝ ʠʭ ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. ʋ ʦʢʫʣʷʨʦʚ ʩ ʙʦʣʴʰʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʬʦʢʫʩ ʢʦʨʦʯʝ, 

ʧʦʵʪʦʤʫ ʤʝʥʴʰʝ ʠ ʜʣʠʥʘ ʦʢʫʣʷʨʘ. ʄʝʞʜʫ ʣʠʥʟʘʤʠ ʠʤʝʝʪʩʷ ʜʠʘʬʨʘʛʤʘ, ʦʛʨʘʥʠ-
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ʯʠʚʘʶʱʘʷ ʧʦʣʝ ʟʨʝʥʠʷ ʠ ʟʘʜʝʨʞʠʚʘʶʱʘʷ ʢʨʘʝʚʳʝ ʣʫʯʠ ʩʚʝʪʘ. ʆʪʝʯʝʩʪʚʝʥʥʳʝ 

ʤʠʢʨʦʩʢʦʧʳ ʩʥʘʙʞʝʥʳ ʪʨʝʤʷ ʩʤʝʥʥʳʤʠ ʦʢʫʣʷʨʘʤʠ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʪʦʨʳʭ ʫʢʘʟʘ-

ʥʦ ʥʘ ʢʦʨʧʫʩʝ ʦʢʫʣʷʨʘ (ʭ7; ʭ10; ʭ15). 

ʆʙʲʝʢʪʠʚʳ ʚʚʠʥʯʠʚʘʶʪʩʷ ʚ ʛʥʝʟʜʘ ʨʝʚʦʣʴʚʝʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʩʦʩʪʦʷʪ ʠʟ 

ʩʠʩʪʝʤʳ ʣʠʥʟ, ʟʘʢʣʶʯʝʥʥʳʭ ʚ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʦʧʨʘʚʫ. ʇʝʨʝʜʥʷʷ  (ʬʨʦʥʪʘʣʴʥʘʷ) 

ʣʠʥʟʘ ʦʙʲʝʢʪʠʚʘ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʤʘʣʝʥʴʢʦʡ ʠ ʝʜʠʥʩʪʚʝʥʥʦʡ, ʜʘʶʱʝʡ ʫʚʝʣʠʯʝ-

ʥʠʝ. ʆʩʪʘʣʴʥʳʝ ʣʠʥʟʳ ʚ ʦʙʲʝʢʪʠʚʝ ʪʦʣʴʢʦ ʠʩʧʨʘʚʣʷʶʪ ʥʝʜʦʩʪʘʪʢʠ ʧʦʣʫʯʝʥʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ (ʷʚʣʝʥʠʷ ʩʬʝʨʠʯʝʩʢʦʡ ʠ ʭʨʦʤʘʪʠʯʝʩʢʦʡ ʘʙʝʨʨʘʮʠʠ) ʠ ʥʘʟʳʚʘʶʪʩʷ 

ʢʦʨʨʝʢʮʠʦʥʥʳʤʠ.  

ɺ ʛʥʝʟʜʘ ʨʝʚʦʣʴʚʝʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚʚʠʥʯʠʚʘʶʪʩʷ ʯʝʪʳʨʝ ʦʙʲʝʢʪʠʚʘ, ʫʚʝ-

ʣʠʯʝʥʠʝ ʢʦʪʦʨʳʭ ʫʢʘʟʘʥʦ ʥʘ ʢʦʨʧʫʩʝ ʦʙʲʝʢʪʠʚʘ (ʭ8; ʭ20; ʭ40; ʭ90 ʠʣʠ 100). ʂʘ-

ʞʜʳʡ ʦʙʲʝʢʪʠʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʠʤ ʬʦʢʫʩʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ (ʨʘʩʩʪʦʷʥʠʝʤ 

ʤʝʞʜʫ ʧʨʝʜʤʝʪʥʳʤ ʩʪʝʢʣʦʤ ʠ ʬʨʦʥʪʘʣʴʥʦʡ ʣʠʥʟʦʡ): ʦʙʲʝʢʪʠʚ ʭ8 ʠʤʝʝʪ ʬʦʢʫʩ-

ʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʢʦʣʦ 9 ʤʤ, ʦʙʲʝʢʪʠʚ ʭ40 ï 0,65 ʤʤ, ʦʙʲʝʢʪʠʚ ʭ90 ï 0,15 ʤʤ. 

ʆʙʲʝʢʪʠʚʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʫʭʠʝ ʠ ʠʤʤʝʨʩʠʦʥʥʳʝ.  

ʇʨʠ ʨʘʙʦʪʝ ʩ ʩʫʭʠʤʠ ʦʙʲʝʢʪʠʚʘʤʠ (ʭ8, ʭ20, ʭ40) ʤʝʞʜʫ  ʬʨʦʥʪʘʣʴʥʦʡ ʣʠʥ-

ʟʦʡ ʠ ʧʨʝʧʘʨʘʪʦʤ ʥʘʭʦʜʠʪʩʷ ʚʦʟʜʫʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʣʫʯʠ ʩʚʝʪʘ ʧʨʦʭʦʜʷʪ ʩʨʝʜʳ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʝʣʦʤʣʝʥʠʷ (ʧʦʢʨʦʚʥʦʝ ʩʪʝʢʣʦ, ʚʦʟʜʫʭ), ʯʘʩʪʴ ʠʭ 

ʦʪʢʣʦʥʷʝʪʩʷ ʠ ʥʝ ʧʦʧʘʜʘʝʪ ʚ ʦʙʲʝʢʪʠʚ.  

ʇʨʠ ʨʘʙʦʪʝ ʩ ʠʤʤʝʨʩʠʦʥʥʳʤʠ ʦʙʲʝʢʪʠʚʘʤʠ (ʭ90 ʠʣʠ ʭ100) ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ 

ʩʚʝʪʦʨʘʩʩʝʷʥʠʷ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʬʨʦʥʪʘʣʴʥʦʡ ʣʠʥʟʦʡ ʦʙʲʝʢʪʠʚʘ ʠ ʧʨʝʧʘʨʘʪʦʤ 

ʟʘʧʦʣʥʷʶʪ ʠʤʤʝʨʩʠʦʥʥʳʤ (ʢʝʜʨʦʚʳʤ) ʤʘʩʣʦʤ, ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʣʫʯʝʡ 

ʩʚʝʪʘ ʢʦʪʦʨʦʛʦ ʙʣʠʟʦʢ ʢ ʧʦʢʘʟʘʪʝʣʶ ʧʨʝʣʦʤʣʝʥʠʷ ʣʫʯʝʡ ʩʚʝʪʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝ-

ʨʝʟ ʩʪʝʢʣʦ. 

ʆʙʱʝʝ ʫʚʝʣʠʯʝʥʠʝ ʤʠʢʨʦʩʢʦʧʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ʫʚʝʣʠʯʝʥʠʷ 

ʦʙʲʝʢʪʠʚʘ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʦʢʫʣʷʨʘ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʶʪ ʦʢʫʣʷʨ 

ʭ15, ʘ ʧʦʜ ʪʫʙʫʩʦʤ ʥʘʭʦʜʠʪʩʷ ʦʙʲʝʢʪʠʚ ʭ90, ʪʦ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩ 

ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ ʦʙʲʝʢʪʘ ʩʦʩʪʘʚʠʪ ʭ1350. 

 

ʆʩʚʝʪʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʤʠʢʨʦʩʢʦʧʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭʣʠʥʟʦʚʦʛʦ ʢʦʥʜʝʥʩʦʨʘ, 

ʠʨʠʩ-ʜʠʘʬʨʘʛʤʳ ʠ ʧʘʪʨʦʥʘ ʩ ʥʠʟʢʦʚʦʣʴʪʥʦʡ ʣʘʤʧʦʯʢʦʡ ʥʘʢʘʣʠʚʘʥʠʷ, ʧʠʪʘʶ-

ʱʝʡʩʷ ʯʝʨʝʟ ʧʦʥʠʞʘʶʱʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʦʪ ʩʝʪʠ ʥʘʧʨʷʞʝʥʠʷ 120é220 ɺ. 

ʂʦʥʜʝʥʩʦʨ ʩʣʫʞʠʪ ʜʣʷ ʣʫʯʰʝʛʦ ʦʩʚʝʱʝʥʠʷ ʧʨʝʧʘʨʘʪʘ. ʆʥ ʩʦʙʠʨʘʝʪ ʩʚʝʪʦ-

ʚr ʝ ʣʫʯʠ ʚ ʧʫʯʦʢ ʠ ʥʘʧʨʘʚʣʷʝʪ ʠʭ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʝ ʧʨʝʜʤʝʪʥʦʛʦ ʩʪʦʣʠʢʘ ʥʘ ʧʨʝ-

ʧʘʨʘʪ. ʉ ʧʦʤʦʱʴʶ ʨʫʢʦʷʪʢʠ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʢʨʦʥʰʪʝʡʥʘ ʢʦʥʜʝʥʩʦʨʘ ʝʛʦ 

ʤʦʞʥʦ ʧʝʨʝʤʝʱʘʪʴ ʚʚʝʨʭ ʠ ʚʥʠʟ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʤʝʥʷʝʪʩʷ ʫʛʦʣ ʩʭʦʜʠʤʦʩʪʠ ʣʫ-

ʯʝʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʪʝʧʝʥʴ ʦʩʚʝʱʝʥʠʷ ʦʙʲʝʢʪʘ. ʏʝʤ ʚʳʰʝ ʧʦʣʦʞʝʥʠʝ ʢʦʥ-

ʜʝʥʩʦʨʘ, ʪʝʤ ʣʫʯʰʝ ʦʩʚʝʱʝʥ ʧʨʝʧʘʨʘʪ. 

ʀʨʠʩ-ʜʠʘʬʨʘʛʤʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦʜ ʢʦʥʜʝʥʩʦʨʦʤ ʠ ʩʣʫʞʠʪ ʜʣʷ ʨʝʛʫʣʠʨʦʚ-

ʢʠ ʧʦʪʦʢʘ ʩʚʝʪʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʢʦʥʜʝʥʩʦʨ. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʠʭ  

ʩʝʨʧʦʚʠʜʥʳʭ ʧʣʘʩʪʠʥʦʢ. ʈʘʩʰʠʨʠʪʴ ʠʣʠ ʩʫʟʠʪʴ ʦʪʚʝʨʩʪʠʝ ʜʠʘʬʨʘʛʤʳ ʤʦʞʥʦ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʨʳʯʘʞʢʘ. ʇʨʠ ʚʨʘʱʝʥʠʠ ʝʛʦ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʦʪʚʝʨ-

ʩʪʠʝ ʠʨʠʩ-ʜʠʘʬʨʘʛʤʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʪʝʧʝʥʴ 

ʦʩʚʝʱʝʥʠʷ ʦʙʲʝʢʪʘ. 
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ʇʨʠ ʨʘʙʦʪʝ ʩ ʠʤʤʝʨʩʠʦʥʥʳʤʠ ʦʙʲʝʢʪʠʚʘʤʠ ʩʪʝʧʝʥʴ ʦʩʚʝʱʝʥʠʷ ʧʨʝʧʘʨʘʪʘ 

ʜʦʣʞʥʘ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦʡ, ʧʦʵʪʦʤʫ ʰʪʦʨʢʫ ʠʨʠʩ-ʜʠʘʬʨʘʛʤʳ ʦʪʢʨʳʚʘʶʪ, ʘ 

ʢʦʥʜʝʥʩʦʨ ʧʦʜʥʠʤʘʶʪ ʚ ʢʨʘʡʥʝʝ ʚʝʨʭʥʝʝ ʧʦʣʦʞʝʥʠʝ. 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʩʫʭʠʤʠ ʦʙʲʝʢʪʠʚʘʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʥʝʦʢʨʘ-

ʰʝʥʥʳʝ ʦʙʲʝʢʪʳ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʢʦʥʜʝʥʩʦʨ ʦʧʫʩʢʘʶʪ ʚʥʠʟ, ʘ 

ʦʪʚʝʨʩʪʠʝ ʠʨʠʩ-ʜʠʘʬʨʘʛʤʳ ʫʤʝʥʴʰʘʶʪ. 

 

ʇʨʘʚʠʣʘ ʨʘʙʦʪʳ ʩ ʤʠʢʨʦʩʢʦʧʦʤ 

 

1. ʅʘ ʨʘʙʦʯʝʤ ʩʪʦʣʝ ʤʠʢʨʦʩʢʦʧ ʩʪʘʚʷʪ ʪʫʙʫʩʦʜʝʨʞʘʪʝʣʝʤ ʢ ʩʝʙʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ  
3é5 ʩʤ ʦʪ ʢʨʘʷ ʩʪʦʣʘ; 

2. ɺʢʣʶʯʘʶʪ ʤʠʢʨʦʩʢʦʧ ʚ ʩʝʪʴ ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʨʘʚʠʣʴʥʦʝ ʦʩʚʝʱʝʥʠʝ (ʩʤ. 
ʨʘʟʜʝʣ 2.1.1); 

3. ʅʘ ʧʨʝʜʤʝʪʥʳʡ ʩʪʦʣʠʢ ʧʦʤʝʱʘʶʪ ʠʩʩʣʝʜʫʝʤʳʡ ʧʨʝʧʘʨʘʪ ʠ ʟʘʢʨʝʧʣʷʶʪ ʝʛʦ 

ʢʣʝʤʤʘʤʠ; 

4. ʇʦʜ ʪʫʙʫʩ ʧʦʤʝʱʘʶʪ ʥʫʞʥʳʡ ʦʙʲʝʢʪʠʚ ʠ ʩ ʧʦʤʦʱʴʶ ʤʘʢʨʦ ʠ ʤʠʢʨʦʚʠʥʪʦʚ 
ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ. ʊʘʢ, ʧʨʠ ʨʘʙʦʪʝ ʩ ʠʤʤʝʨʩʠʦʥʥʳʤʠ 

ʦʙʲʝʢʪʠʚʘʤʠ ʥʘ ʧʨʝʧʘʨʘʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʥʦʩʷʪ ʢʘʧʣʶ ʠʤʤʝʨʩʠʦʥʥʦʛʦ 

ʤʘʩʣʘ ʠ ʦʩʪʦʨʦʞʥʦ ʦʧʫʩʢʘʶʪ ʪʫʙʫʩʦʜʝʨʞʘʪʝʣʴ ʤʘʢʨʦʚʠʥʪʦʤ ʜʦ ʩʦʧʨʠʢʦʩʥʦ-

ʚʝʥʠʷ ʩʦ ʩʪʝʢʣʦʤ. ɿʘʪʝʤ, ʚʥʠʤʘʪʝʣʴʥʦ ʩʤʦʪʨʷ ʚ ʦʢʫʣʷʨ, ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ ʧʦʜ-

ʥʠʤʘʶʪ ʪʫʙʫʩʦʜʝʨʞʘʪʝʣʴ, ʚʨʘʱʘʷ ʝʛʦ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ, ʜʦ ʪʝʭ ʧʦʨ, 

ʧʦʢʘ ʥʝ ʫʚʠʜʷʪ ʠʟʦʙʨʘʞʝʥʠʝ. ʊʦʯʥʫʶ ʥʘʚʦʜʢʫ ʦʙʲʝʢʪʠʚʘ ʥʘ ʬʦʢʫʩ ʧʨʦʠʟʚʦ-

ʜʷʪ ʤʠʢʨʦʤʝʪʨʠʯʝʩʢʠʤ ʚʠʥʪʦʤ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʩʫʭʠʤʠ ʦʙʲʝʢʪʠʚʘʤʠ ʧʨʝʧʘʨʘʪ 

ʚʥʘʯʘʣʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʩ ʦʙʲʝʢʪʠʚʦʤ ʭ8. ʇʦʜʥʠʤʘʷ ʩ ʧʦʤʦʱʴʶ ʤʘʢʨʦʚʠʥʪʘ 

ʪʫʙʫʩʦʜʝʨʞʘʪʝʣʴ ʠ ʚʥʠʤʘʪʝʣʴʥʦ ʩʤʦʪʨʷ ʚ ʦʢʫʣʷʨ, ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʬʦʢʫʩʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ (ʦʢʦʣʦ 9 ʤʤ) ʠ ʜʦʙʠʚʘʶʪʩʷ ʯʝʪʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʷ 

ʤʠʢʨʦʤʝʪʨʠʯʝʩʢʠʡ ʚʠʥʪ. ɼʘʣʝʝ, ʜʚʠʛʘʷ ʧʨʝʜʤʝʪʥʳʡ ʩʪʦʣʠʢ ʠʣʠ ʧʨʝʜʤʝʪʥʦʝ 

ʩʪʝʢʣʦ, ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʮʝʥʪʨ ʧʦʣʷ ʪʦʪ ʫʯʘʩʪʦʢ ʧʨʝʧʘʨʘʪʘ, ʚ ʢʦʪʦʨʦʤ ʣʫʯʰʝ 

ʚʩʝʛʦ ʚʠʜʝʥ ʠʟʫʯʘʝʤʳʡ ʦʙʲʝʢʪ. ɿʘʪʝʤ, ʚʨʘʱʘʷ ʨʝʚʦʣʴʚʝʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʦ-

ʢʨʫʛ ʩʚʦʝʡ ʦʩʠ, ʧʦʜ ʪʫʙʫʩ ʧʦʤʝʱʘʶʪ ʦʙʲʝʢʪʠʚ ʥʘ ʭ20 ʠʣʠ ʭ40. ʇʨʠ ʵʪʦʤ ʧʦʜ 

ʪʫʙʫʩ ʥʝ ʜʦʣʞʝʥ ʧʦʧʘʩʪʴ ʦʙʲʝʢʪʠʚ ʭ90. ɺ ʨʝʚʦʣʴʚʝʨʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʦʙʲʝʢʪʠ-

ʚʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʝʩʣʠ ʥʘʡʜʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʦʙʲʝʢʪʠ-

ʚʦʤ ʭ8, ʪʦ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʨʝʧʘʨʘʪʘ ʩ ʦʙʲʝʢʪʠʚʘʤʠ ʙʦʣʴʰʝʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʥʫʞʥʦ ʩʣʝʛʢʘ ʧʦʜʨʝʛʫʣʠʨʦʚʘʪʴ ʯʝʪʢʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʤʝʪʨʠʯʝʩʢʠʭ ʚʠʥʪʦʚ; 

5. ɺʦ ʚʨʝʤʷ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʜʝʨʞʘʪʴ ʦʙʘ ʛʣʘʟʘ ʦʪʢʨʳʪʳʤʠ ʠ 
ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʤʠ ʧʦʧʝʨʝʤʝʥʥʦ; 

6. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪʳ ʩʣʝʜʫʝʪ ʫʙʨʘʪʴ ʧʨʝʧʘʨʘʪ ʩ ʧʨʝʜʤʝʪʥʦʛʦ ʩʪʦʣʠʢʘ, 

ʦʧʫʩʪʠʪʴ ʚʥʠʟ  ʢʦʥʜʝʥʩʦʨ, ʧʦʩʪʘʚʠʪʴ ʧʦʜ ʪʫʙʫʩ ʦʙʲʝʢʪʠʚ ʭ8, ʫʜʘʣʠʪʴ ʤʷʛʢʦʡ 

ʪʢʘʥʴʶ ʠʣʠ ʤʘʨʣʝʡ, ʩʤʦʯʝʥʥʦʡ ʚ ʩʧʠʨʪʝ, ʠʤʤʝʨʩʠʦʥʥʦʝ ʤʘʩʣʦ ʩ ʬʨʦʥʪʘʣʴ-

ʥʦʡ ʣʠʥʟʳ ʦʙʲʝʢʪʠʚʘ ʭ90, ʧʦʜ ʦʙʲʝʢʪʠʚ ʧʦʣʦʞʠʪʴ ʤʘʨʣʝʚʫʶ ʩʘʣʬʝʪʢʫ, ʦʧʫʩ-

ʪʠʪʴ ʪʫʙʫʩʦʜʝʨʞʘʪʝʣʴ. 
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2.1.2 ɺʠʜʳ ʤʠʢʨʦʩʢʦʧʠʠ 

 

ʆʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʠʢʨʦʩʢʦʧʘ ʷʚʣʷʶʪʩʷ ʦʙʱʝʝ ʫʚʝʣʠʯʝʥʠʝ ʠ 

ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ.  

ʆʙʱʝʝ ʫʚʝʣʠʯʝʥʠʝ ʥʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 

ʙʳʪʴ ʯʝʪʢʠʤ ʠ ʥʝʯʝʪʢʠʤ. 

ʏʝʪʢʦʩʪʴ ʧʦʣʫʯʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦ-

ʩʪʴʶ ʤʠʢʨʦʩʢʦʧʘ, ʪ.ʝ. ʪʦʡ ʥʘʠʤʝʥʴʰʝʡ ʚʝʣʠʯʠʥʦʡ ʦʙʲʝʢʪʦʚ ʠʣʠ ʠʭ ʜʝʪʘʣʝʡ, ʢʦ-

ʪʦʨʳʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʧʨʠʙʦʨʘ. ʈʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʟʘ-

ʚʠʩʠʪ ʦʪ ʜʣʠʥʳ ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʦʙʲʝʢʪ ʩʚʝʪʘ, ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʦʧʪʠ-

ʯʝʩʢʦʡ ʩʨʝʜʳ (ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʚʦʟʜʫʭʘ ʨʘʚʝʥ 1,0;  ʠʤʤʝʨʩʠʦʥʥʦʛʦ ʤʘʩ-

ʣʘ ï 1,516; ʩʪʝʢʣʘ ï1,520) ʠ ʘʧʝʨʪʫʨʥʦʛʦ ʫʛʣʘ ʦʙʲʝʢʪʠʚʘ. ʕʪʫ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʚʝʣ 

ʥʝʤʝʮʢʠʡ ʬʠʟʠʢ ʕʨʥʩʪ ɸʙʙʝ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XIX  ʚʝʢʘ:                                                            
d = l / 2 n sin a, 

ʛʜʝ: d ï ʤʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ, ʚʠʜʠʤʳʤʠ ʨʘʟʜʝʣʴʥʦ; 

       l - ʜʣʠʥʘ ʚʦʣʥʳ ʩʚʝʪʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʲʝʢʪ; 

       n sina  - ʯʠʩʣʦʚʘʷ ʘʧʝʨʪʫʨʘ, ʛʜʝ  n ïʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʩʚʝʪʦʤ ʦʧʪʠ-

ʯʝʩʢʦʡ ʩʨʝʜʳ, a - ʘʧʝʨʪʫʨʥʳʡ ʫʛʦʣ ʦʙʲʝʢʪʠʚʘ. 

 

ʅʘ ʨʠʩ.2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ, ʠʣʣʶʩʪʨʠʨʫʶʱʘʷ ʧʦʥʷʪʠʝ ʘʧʝʨʪʫʨʥʦʛʦ ʫʛʣʘ 

ʤʠʢʨʦʩʢʦʧʘ (ʩʪʨʝʣʢʘʤʠ ʦʙʦʟʥʘʯʝʥ ʭʦʜ ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ). 
                       

                    ʨ
 

                                     

                                                          1              

 

 

                                                   

                                           a        2 

                                     g 
 

 

                                                               3 

 

 

                             4 

                                     

                                                             5 

                                                                 ʨ1 

   
 
 

g - ʦʪʚʝʨʩʪʥʳʡ ʫʛʦʣ;  

a - ʘʧʝʨʪʫʨʥʳʡ ʫʛʦʣ; 

1 ï ʬʨʦʥʪʘʣʴʥʘʷ ʣʠʥʟʘ ʦʙʲʝʢ-

ʪʠʚʘ; 

2 ï ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʦʙʲ-

ʝʢʪʦʤ ʠ ʦʙʲʝʢʪʠʚʦʤ; 

3 ï ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ ʩ ʦʙʲ-

ʝʢʪʦʤ; 

4 - ʢʦʥʜʝʥʩʦʨ; 

5 - ʜʠʘʬʨʘʛʤʘ; 

ʨʨ1 - ʛʣʘʚʥʘʷ ʦʧʪʠʯʝʩʢʘʷ ʦʩʴ 
 
 
 

 

ʈʠʩ. 2   ʉʭʝʤʘ, ʠʣʣʶʩʪʨʠʨʫʶʱʘʷ ʧʦʥʷʪʠʝ ʘʧʝʨʪʫʨʥʦʛʦ ʫʛʣʘ 

 
ʕ. ɸʙʙʝ ʜʦʢʘʟʘʣ, ʯʪʦ ʥʝʪ ʩʤʳʩʣʘ ʙʝʩʧʨʝʜʝʣʴʥʦ ʧʦʚʳʰʘʪʴ ʫʚʝʣʠʯʝʥʠʝ ʩʚʝ-

ʪʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ. ʄʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ  ʧʨʠ ʦʩʚʝ-

ʱʝʥʠʠ ʦʙʲʝʢʪʘ ʩʚʝʪʦʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 550 ʥʤ, ʢ ʢʦʪʦʨʦʤʫ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝ-
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ʣʝʥ ʛʣʘʟ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʢʨʦʩʢʦʧʘ, ʘʧʝʨʪʫʨʥʳʡ ʫʛʦʣ ʢʦʪʦʨʦʛʦ 90
0
 (ʵʪʦ 

ʧʨʝʜʝʣʴʥʳʡ ʫʛʦʣ ʜʣʷ ʢʦʪʦʨʦʛʦ sina=1), ʜʣʷ ʩʫʭʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 300  

ʥʤ, ʘ ʜʣʷ ʠʤʤʝʨʩʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ï ʦʢʦʣʦ 200 ʥʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʳʩʠʪʴ ʨʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʤʠʢʨʦʩʢʦʧʘ ʤʦʞʥʦ 

ʧʫʪʝʤ:  

- ʩʥʠʞʝʥʠʷ ʜʣʠʥʳ ʚʦʣʥʳ ʩʚʝʪʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʦʙʲʝʢʪ;  

- ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʤʝʨʩʠʦʥʥʦʡ ʩʠʩʪʝʤʳ; 

- ʧʦʚʳʰʝʥʠʷ ʘʧʝʨʪʫʨʥʦʛʦ ʫʛʣʘ ʜʦ ʧʨʝʜʝʣʴʥʦʛʦ (ʜʦ 900
). 

-  

 ʄʠʢʨʦʩʢʦʧʠʷ ʚ ʪʝʤʥʦʤ ʧʦʣʝ 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʩʣʠʰʢʦʤ ʤʘʣʳʭ ʠ ʩʣʘʙʦʢʦʥʪʨʘʩʪʥʳʭ ʞʠ-

ʚʳʭ ʦʙʲʝʢʪʦʚ. ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʠ ʵʪʠʤ ʤʝʪʦʜʦʤ ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴʥʳʡ ʢʦʥ-

ʜʝʥʩʦʨ ʪʝʤʥʦʛʦ ʧʦʣʷ, ʮʝʥʪʨ ʢʦʪʦʨʦʛʦ ʟʘʪʝʤʥʝʥ. ʇʦʵʪʦʤʫ ʮʝʥʪʨʘʣʴʥʳʡ ʧʫʯʦʢ 

ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ ʥʝ ʧʦʧʘʜʘʝʪ ʚ ʦʙʲʝʢʪʠʚ ʠ ʧʦʣʝ ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ ʦʩʪʘʝʪʩʷ 

ʪʝʤʥʳʤ. ʆʙʲʝʢʪ ʦʩʚʝʱʘʝʪʩʷ ʪʦʣʴʢʦ ʣʫʯʘʤʠ, ʧʦʧʘʜʘʶʱʠʤʠ ʥʘ ʥʝʛʦ ʧʦʜ ʫʛʣʦʤ. 

ʈʘʩʩʝʠʚʘʷʩʴ ʥʘ ʦʙʲʝʢʪʝ, ʯʘʩʪʴ ʣʫʯʝʡ ʠʟʤʝʥʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʧʦʧʘʜʘʝʪ ʥʘ ʦʙʲ-

ʝʢʪʠʚ. ʆʙʲʝʢʪ ʩʪʘʥʦʚʠʪʩʷ ʚʠʜʠʤʳʤ ʢʘʢ ʩʚʝʪʷʱʘʷʩʷ ʪʦʯʢʘ ʥʘ ʪʝʤʥʦʤ ʬʦʥʝ. ʄʝ-

ʪʦʜ ʪʝʤʥʦʛʦ ʧʦʣʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʥʝʰʥʝʡ ʬʦʨʤʝ ʞʠʚʳʭ 

ʥʝʦʢʨʘʰʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʜʚʠʞʝʥʠʠ. 

ʄʠʢʨʦʩʢʦʧʠʷ ʚ ʪʝʤʥʦʤ ʧʦʣʝ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʨʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʦʙʲʝʢʪʠʚʘ ʧʨʠʤʝʨʥʦ ʚ 10 ʨʘʟ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʙʲʝʢʪʳ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ 

ʥʘʭʦʜʷʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʦʙʳʯʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ. ʇʦʚʳʰʝʥʠʝ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʘʧʝʨʪʫʨʥʦʛʦ ʫʛʣʘ. 

 

ʌʘʟʦʚʦ-ʢʦʥʪʨʘʩʪʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ 

ɼʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʘʪʴ ʞʠʚʳʝ ʦʙʲʝʢʪʳ ʙʝʟ ʦʢʨʘʩʢʠ ʠ ʬʠʢʩʠʨʦʚʘʥʠʷ. 

ɻʣʘʟ ʯʝʣʦʚʝʢʘ ʨʝʘʛʠʨʫʝʪ ʥʘ ʠʟʤʝʥʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ (ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴ, ʢʦʥʪʨʘʩʪʥʦʩʪʴ) ʠ ʝʝ ʜʣʠʥʳ (ʮʚʝʪ), ʥʦ ʥʝ ʚʦʩʧʨʠʥʠʤʘʝʪ ʨʘʟʣʠʯʠʡ ʧʦ ʬʘʟʝ. 

ɺ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ ʯʝʨʝʜʫʶʪʩʷ ʤʝʩʪʘ, ʢʦʪʦʨʳʝ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʧʦ-

ʛʣʦʱʘʶʪ ʩʚʝʪ. ʇʨʦʭʦʜʷ ʯʝʨʝʟ ʥʠʭ, ʩʚʝʪʦʚʳʝ ʚʦʣʥʳ ʠʟʤʝʥʷʶʪ ʩʚʦʶ ʘʤʧʣʠʪʫʜʫ. 

ʊʘʢʠʝ ʫʯʘʩʪʢʠ ʦʙʲʝʢʪʘ ʥʘʟʳʚʘʶʪ ʘʤʧʣʠʪʫʜʥʳʤʠ, ʠ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʦʥʠ ʚʳ-

ʛʣʷʜʷʪ ʙʦʣʝʝ ʪʝʤʥʳʤʠ. ʇʨʦʟʨʘʯʥʳʝ ʚ ʚʠʜʠʤʦʤ ʩʚʝʪʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ 

ʦʙʲʝʢʪʦʚ ʧʨʦʧʫʩʢʘʶʪ ʣʫʯʠ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʳ ʠ ʘʤʧʣʠʪʫʜʳ, ʥʦ ʩʤʝʱʘʶʪ ʠʭ ʬʘ-

ʟʫ. ɺʝʣʠʯʠʥʘ ʩʤʝʱʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʪʦʣʱʠʥʳ ʠ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʩʪʨʫʢ-

ʪʫʨ, ʥʦ ʚʠʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʜʘʝʪ. ʊʘʢʠʝ ʧʨʝʧʘʨʘʪʳ ʷʚʣʷʶʪʩʷ 

ʥʝʢʦʥʪʨʘʩʪʥʳʤʠ. 

ʉ ʧʦʤʦʱʴʶ ʬʘʟʦʚʦ-ʢʦʥʪʨʘʩʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʬʘʟʦʚʳʝ ʠʟʤʝʥʝʥʠʷ ʩʚʝʪʦʚʳʭ 

ʚʦʣʥ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʧʨʦʟʨʘʯʥʳʝ ʦʙʲʝʢʪʳ, ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʘʤʧʣʠʪʫʜʥʳʝ, 

ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʜʝʪʘʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʩʪʘʥʦʚʷʪʩʷ ʚʠʜʠʤʳʤʠ ʠ ʢʦʥ-

ʪʨʘʩʪʥʳʤʠ. 

ʌʘʟʦʚʦ-ʢʦʥʪʨʘʩʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʘʪʴ ʩʪʨʫʢʪʫʨʳ ʢʣʝ-

ʪʦʢ: ʞʛʫʪʠʢʠ ʠ ʦʙʦʣʦʯʢʠ ʙʘʢʪʝʨʠʡ, ʷʜʨʘ ʠ ʤʠʪʦʭʦʥʜʨʠʠ ʜʨʦʞʞʝʡ ʠ ʛʨʠʙʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʦʪʷ ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʘʟʦ-

ʚʦ-ʢʦʥʪʨʘʩʪʥʦʡ  ʤʠʢʨʦʩʢʦʧʠʠ  ʥʝ ʤʝʥʷʝʪʩʷ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʚʝʪʦʧʦʣʴʥʦʡ, 

ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ ʫʣʫʯʰʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʢʦʥʪʨʘʩʪʥʦʩʪʠ. 
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ʃʶʤʠʥʝʩʮʝʥʪʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ 

ʃʶʤʠʥʝʩʮʝʥʪʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʘʪʴ ʢʣʝʪʢʠ ʚ ʞʠʚʦʤ ʚʠʜʝ, 

ʚʳʷʚʣʷʪʴ ʤʝʤʙʨʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ  ʠ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʦʢʦʥʪʨʘʩʪʥʳʝ ʮʚʝʪʥʳʝ ʠʟʦ-

ʙʨʘʞʝʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʉʫʱʥʦʩʪʴ ʷʚʣʝʥʠʷ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʤʦ-

ʣʝʢʫʣʳ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʣʝʪʢʠ (ʧʠʛʤʝʥʪʳ, ʚʠʪʘʤʠʥʳ, ʘʣʢʘʣʦʠʜʳ ʠ ʜʨ.) 

ʩʧʦʩʦʙʥʳ ʧʦʛʣʦʱʘʪʴ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʧʘʜʘʶʱʝʛʦ ʩʚʝʪʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʠʥʳ ʚʦʣ-

ʥʳ, ʧʝʨʝʭʦʜʠʪʴ ʚ ʵʣʝʢʪʨʦʥʥʦ-ʚʦʟʙʫʞʜʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʠʩʧʫʩʢʘʪʴ ʩʚʝʪ ʩ ʜʨʫ-

ʛʦʡ ʜʣʠʥʦʡ ʚʦʣʥʳ. ʀʩʪʦʯʥʠʢʦʤ ʚʦʟʙʫʞʜʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʝ ʣʫ-

ʯʠ (300-400 ʥʤ) ʠ ʚʠʜʠʤʳʡ ʩʚʝʪ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ (400-460 

ʥʤ). 

ʂʣʝʪʢʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʙʣʘʜʘʶʪ ʩʣʘʙʦʡ ʩʦʙʩʪʚʝʥʥʦʡ (ʧʝʨʚʠʯʥʦʡ) ʣʶ-

ʤʠʥʝʩʮʝʥʮʠʝʡ. ɽʝ ʤʦʞʥʦ ʫʩʠʣʠʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʦʢʨʘʰʠʚʘʥʠʝʤ ʧʨʝʧʘʨʘʪʦʚ 

ʥʝʪʦʢʩʠʯʝʩʢʠʤʠ ʢʨʘʩʠʪʝʣʷʤʠ ï ʬʣʫʦʨʦʭʨʦʤʘʤʠ (ʘʢʨʠʜʠʥ ʦʨʘʥʞʝʚʳʡ, ʥʝʡ-

ʪʨʘʣʴʥʳʡ ʢʨʘʩʥʳʡ, ʘʫʨʘʤʠʥ, ʬʣʫʦʨʝʩʮʠʥ ʠ ʜʨ.). ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʘʝʪ ʚʪʦ-

ʨʠʯʥʘʷ ʣʶʤʠʥʝʩʮʝʥʮʠʷ. ɼʣʷ ʝʝ ʚʦʟʙʫʞʜʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʥʝ-

ʬʠʦʣʝʪʦʚʫʶ ʯʘʩʪʴ ʩʧʝʢʪʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʘʝʪ ʚʳʩʦʢʦʢʦʥʪʨʘʩʪʥʦʝ ʮʚʝʪʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʨʘʟʨʝ-

ʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʤʠʢʨʦʩʢʦʧʘ ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʝʪʦʧʦʣʴʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʝʡ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʜʣʠʥʳ ʚʦʣʥʳ ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʦʙʲʝʢʪ 

ʩʚʝʪʘ. 

ʕʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʪʠʯʝʩʢʠʭ ʤʠʢʨʦʩʢʦʧʦʚ ʩʦ-

ʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 0,2 ʤʢʤ ʠ ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʥʳ ʚʦʣʥʳ ʠʩʧʦʣʴʟʫʝʤʳʭ ʣʫʯʝʡ ʩʚʝʪʘ. 

ʋʚʝʣʠʯʠʪʴ ʨʘʟʨʝʰʝʥʠʝ ʚ 100 ʠ ʙʦʣʝʝ ʨʘʟ ʤʦʞʥʦ, ʝʩʣʠ ʚʤʝʩʪʦ ʩʚʝʪʦʚʳʭ ʠʣʠ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʣʫʯʝʡ ʧʨʠʤʝʥʷʪʴ ʧʦʪʦʢ ʜʚʠʞʫʱʠʭʩʷ ʵʣʝʢʪʨʦʥʦʚ, ʦʙʣʘ-

ʜʘʶʱʠʭ ʚʦʣʥʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʜʣʠʥʘ ʚʦʣʥʳ ʦʢʦʣʦ 0,04 ʥʤ). 

ʇʦʪʦʢ ʵʣʝʢʪʨʦʥʦʚ ʜʚʠʞʝʪʩʷ ʚ ʙʝʟʚʦʟʜʫʰʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʪ ʠʩʪʦʯʥʠʢʘ 

ʵʣʝʢʪʨʦʥʦʚ (ʨʘʩʢʘʣʝʥʥʘʷ ʥʠʪʴ ʚʦʣʴʬʨʘʤʦʚʦʡ ʧʫʰʢʠ) ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʬʣʫʦ-

ʨʝʩʮʝʥʪʥʦʤʫ ʵʢʨʘʥʫ ʠ ʚʳʟʳʚʘʝʪ ʨʘʚʥʦʤʝʨʥʦʝ ʩʚʝʯʝʥʠʝ ʝʛʦ. ɽʩʣʠ ʞʝ ʥʘ ʧʫʪʠ 

ʵʣʝʢʪʨʦʥʦʚ ʧʦʤʝʩʪʠʪʴ ʢʘʢʦʡ-ʣʠʙʦ ʦʙʲʝʢʪ, ʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʧʣʦʪʥʦʩʪʠ 

ʵʣʝʢʪʨʦʥʳ ʙʫʜʫʪ ʙʦʣʴʰʝ ʠʣʠ ʤʝʥʴʰʝ ʟʘʜʝʨʞʠʚʘʪʴʩʷ, ʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʩʪʘ 

ʥʘ ʵʢʨʘʥʝ ʦʢʘʞʫʪʩʷ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʟʘʪʝʤʥʝʥʥʳʤʠ. ʕʪʦʪ ʧʨʦʩʪʦʡ ʧʨʠʥʮʠʧ ʨʘ-

ʙʦʪʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʜʦʧʦʣʥʝʥ ʧʨʠʥʮʠʧʦʤ ʦʪʢʣʦʥʝʥʠʷ 

ʵʣʝʢʪʨʦʥʥʳʭ ʣʫʯʝʡ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʩʚʝʪʦʚʳʝ ʣʫʯʠ ʦʪʢʣʦ-

ʥʷʶʪʩʷ ʫʚʝʣʠʯʠʚʘʶʱʠʤʠ  ʩʪʝʢʣʷʥʥʳʤʠ ʣʠʥʟʘʤʠ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʳʝ ʣʠʥʟʳ. 

 ɺʳʩʦʢʘʷ ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʤʠʢʨʦʩʢʦ-

ʧʦʚ ʧʦʟʚʦʣʷʝʪ ʥʘʙʣʶʜʘʪʴ ʠ ʠʟʫʯʘʪʴ ʦʙʲʝʢʪʳ, ʥʝʚʠʜʠʤʳʝ ʚ ʦʧʪʠʯʝʩʢʠʭ ʤʠʢʨʦ-

ʩʢʦʧʘʭ: ʚʠʨʫʩʳ ʠ ʬʘʛʠ, ʤʠʢʦʧʣʘʟʤʳ, ʩʪʨʦʝʥʠʝ ʢʣʝʪʦʢ ʧʨʦʢʘʨʠʦʪʦʚ ʠ ʵʫʢʘʨʠʦ-

ʪʦʚ, ʠʭ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ. ʇʨʝʧʘʨʘʪʳ ʜʣʷ ʵʣʝʢʪʨʦʥʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ ʛʦʪʦʚʷʪ ʚ ʚʠʜʝ ʦʯʝʥʴ ʪʦʥʢʠʭ ʩʨʝʟʦʚ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʫʣʴʪʨʘʤʠʢʨʦ-

ʪʦʤʘʭ ʠʣʠ ʥʘ ʪʦʥʯʘʡʰʠʭ ʧʣʝʥʢʘʭ ï ʧʦʜʣʦʞʢʘʭ ʠʟ ʢʦʣʣʦʜʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ 
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ʵʣʝʢʪʨʦʥʥʳʭ ʤʠʢʨʦʩʢʦʧʘʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠʩʩʣʝʜʫʶʪ ʥʝ ʚ ʞʠʚʦʤ ʩʦʩʪʦʷʥʠʠ, ʘ 

ʚ ʚʠʜʝ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

 

2.2 ʇʆʈʗɼʆʂ ɺʓʇʆʃʅɽʅʀʗ ʈɸɹʆʊʓ 

 

ʅʘ ʟʘʥʷʪʠʠ ʩʪʫʜʝʥʪʳ ʟʥʘʢʦʤʷʪʩʷ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʤʠʢʨʦʩʢʦʧʘ ʠ ʧʨʘʚʠʣʘʤʠ 

ʨʘʙʦʪʳ ʩ ʥʠʤ, ʚʠʜʘʤʠ ʤʠʢʨʦʩʢʦʧʠʠ, ʦʩʥʦʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʭ ʫʩʪʨʦʡʩʪʚʘ ʠ  

ʧʨʠʥʮʠʧʘʤʠ ʠʭ ʨʘʙʦʪʳ. ɿʘʪʝʤ ʦʥʠ ʦʩʚʘʠʚʘʶʪ ʪʝʭʥʠʢʫ ʦʪʙʦʨʘ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʤʝʪʦʜʠʢʫ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʙʘʢ-

ʪʝʨʠʡ. ɻʦʪʦʚʷʪ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠʟ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ (Staphylococcus 

albus, Sarsina flava) ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ (ʢʝʬʠʨʘ, ʟʫʙʥʦʛʦ ʥʘʣʝʪʘ). ɼʘ-

ʣʝʝ ʦʢʨʘʰʠʚʘʶʪ ʵʪʠ ʧʨʝʧʘʨʘʪʳ ʧʨʦʩʪʳʤʠ ʤʝʪʦʜʘʤʠ (ʯʠʩʪʳʝ ʢʫʣʴʪʫʨʳ ʠ ʟʫʙʥʦʡ 

ʥʘʣʝʪ ï ʬʫʢʩʠʥʦʤ, ʘ ʢʝʬʠʨ ï ʢʨʘʩʢʦʡ ʄʫʨʦʤʮʝʚʘ) ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʠʭ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʤʝʨʩʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʦʙʲʝʢʪʠʚʦʤ ʭ90 ʠʣʠ ʭ100 ʧʨʠ ʤʘʢʩʠ-

ʤʘʣʴʥʦʤ ʦʩʚʝʱʝʥʠʠ.  

 

2.2.1 ʊʝʭʥʠʢʘ ʦʪʙʦʨʘ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʆʪʙʦʨ ʧʨʦʙ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ ʙʘʢʪʝʨʠʡ ʠ ʜʨʦʞʞʝʡ, ʢʦʪʦʨʳʝ ʚʳʨʘʩʪʘʶʪ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʦʪʥʦʡ ʩʨʝʜʳ ʚ ʚʠʜʝ ʤʘʟʝʦʙʨʘʟʥʦʛʦ ʥʘʣʝʪʘ ʠʣʠ ʚ ʞʠʜʢʦʡ ʩʨʝʜʝ 

ʚʝʜʫʪ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

1. ɿʘʞʠʛʘʶʪ ʩʧʠʨʪʦʚʢʫ. 

2. ʇʨʦʙʠʨʢʫ ʩ ʢʫʣʴʪʫʨʦʡ ʧʦʤʝʱʘʶʪ ʚ ʣʝʚʫʶ ʨʫʢʫ ʤʝʞʜʫ ʙʦʣʴʰʠʤ ʠ ʫʢʘʟʘ-

ʪʝʣʴʥʳʤ ʧʘʣʴʮʘʤʠ ʚ ʥʘʢʣʦʥʥʦʤ ʧʦʣʦʞʝʥʠʠ. ʇʦʚʝʨʭʥʦʩʪʴ ʩ ʥʘʣʝʪʦʤ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʨʘʱʝʥʘ ʚʚʝʨʭ ʠ ʭʦʨʦʰʦ ʚʠʜʥʘ. 

3. ʇʝʪʣʶ ʜʝʨʞʘʪ ʚʝʨʪʠʢʘʣʴʥʦ ʚ ʧʣʘʤʝʥʠ ʛʦʨʝʣʢʠ ʠ ʧʨʦʢʘʣʠʚʘʶʪ ʜʦʢʨʘʩʥʘ, ʟʘ-

ʪʝʤ ʥʘʢʣʦʥʷʶʪ ʠ ʦʙʞʠʛʘʶʪ ʧʨʠʤʳʢʘʶʱʫʶ ʢ ʥʝʡ ʯʘʩʪʴ ʧʝʪʣʝʜʝʨʞʘʪʝʣʷ. 

4.  ʄʠʟʠʥʮʝʤ ʠ ʙʝʟʳʤʷʥʥʳʤ ʧʘʣʴʮʝʤ ʧʨʘʚʦʡ ʨʫʢʠ ʧʨʠʞʠʤʘʶʪ ʢ ʣʘʜʦʥʠ ʥʘ-

ʨʫʞʥʫʶ ʯʘʩʪʴ ʚʘʪʥʦʡ ʧʨʦʙʢʠ, ʚʳʥʠʤʘʶʪ ʝʝ ʠʟ ʧʨʦʙʠʨʢʠ ʠ ʜʝʨʞʘ ʚ ʪʘʢʦʤ ʧʦ-

ʣʦʞʝʥʠʠ, ʥʝ ʢʘʩʘʷʩʴ ʦʢʨʫʞʘʶʱʠʭ ʧʨʝʜʤʝʪʦʚ. 

5. ʂʨʘʷ ʦʪʢʨʳʪʦʡ ʧʨʦʙʢʠ ʦʙʞʠʛʘʶʪ ʚ ʧʣʘʤʝʥʠ ʛʦʨʝʣʢʠ. 

6. ʆʩʪʦʨʦʞʥʦ ʚʚʦʜʷʪ ʩʪʝʨʠʣʴʥʫʶ ʧʝʪʣʶ ʚ ʧʨʦʙʠʨʢʫ ʩ ʢʫʣʴʪʫʨʦʡ ʠ ʦʭʣʘʞʜʘʶʪ 
ʝʝ ʦ ʩʪʝʥʢʠ ʧʨʦʙʠʨʢʠ ʠʣʠ ʧʨʠʢʦʩʥʫʚʰʠʩʴ ʢ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʩʚʦʙʦʜʥʦʡ ʦʪ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʅʝʤʥʦʛʦ ʦʪʩʪʨʘʥʠʚ ʧʨʦʙʠʨʢʫ ʩ ʢʫʣʴʪʫʨʦʡ ʦʪ ʧʣʘʤʝʥʠ ʛʦ-

ʨʝʣʢʠ, ʣʝʛʢʠʤ ʜʚʠʞʝʥʠʝʤ ʦʩʪʦʨʦʞʥʦ ʦʪʙʠʨʘʶʪ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢ-

ʨʦʙʥʦʡ ʤʘʩʩʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʩʨʝʜʳ ʠʣʠ ʢʘʧʣʶ ʞʠʜʢʦʩʪʠ ʩ ʢʣʝʪʢʘʤʠ. ɺʳʥʠ-

ʤʘʷ ʧʝʪʣʶ ʠʟ ʧʨʦʙʠʨʢʠ, ʩʣʝʜʷʪ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʦʪʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʥʝ ʢʘ-

ʩʘʣʩʷ ʩʪʝʥʦʢ ʠ ʧʝʪʣʷ ʥʝ ʦʢʘʟʘʣʘʩʴ ʥʘʜ ʧʣʘʤʝʥʝʤ ʛʦʨʝʣʢʠ. 

7. ʉʥʦʚʘ ʦʙʞʠʛʘʶʪ ʚ ʧʣʘʤʝʥʠ ʛʦʨʝʣʢʠ ʢʨʘʡ ʧʨʦʙʠʨʢʠ, ʟʘʪʝʤ, ʣʝʛʢʠʤ ʢʨʫʛʦʚʳʤ 

ʜʚʠʞʝʥʠʝʤ, ʦʙʞʠʛʘʶʪ ʚʘʪʥʦ-ʤʘʨʣʝʚʫʶ ʧʨʦʙʢʫ ʠ ʟʘʢʨʳʚʘʶʪ ʧʨʦʙʠʨʢʫ. 

8. ʇʨʦʙʠʨʢʫ ʩ ʢʫʣʴʪʫʨʦʡ ʩʪʘʚʷʪ ʚ ʰʪʘʪʠʚ, ʘ ʠʟʚʣʝʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʠʩʧʦʣʴʟʫʶʪ 
ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʨʝʧʘʨʘʪʘ. 

9. ʂʣʝʪʢʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʩʪʘʚʰʠʝʩʷ ʥʝ ʧʝʪʣʝ, ʩʞʠʛʘʶʪ ʚ ʧʣʘʤʝʥʠ ʛʦʨʝʣʢʠ. 

 ʆʪʙʦʨ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ ʚʝʜʫʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʝʧʘʨʦʚʘʣʴʥʦʡ ʠʛʣʳ ʚ ʪʦʡ ʞʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʠ ʦʪʙʦʨ ʦʜʥʦʢʣʝʪʦʯʥʳʭ 
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ʦʨʛʘʥʠʟʤʦʚ. ʀʟ ʧʨʦʙʠʨʢʠ ʦʪʙʠʨʘʶʪ ʢʫʩʦʯʝʢ ʤʠʮʝʣʠʷ, ʩʣʝʛʢʘ ʧʦʛʨʫʞʘʷ ʠʛʣʫ ʚ 

ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʥʝ ʥʘʨʫʰʠʪʴ ʩʪʨʫʢʪʫʨʫ ʤʠʮʝʣʠʷ. 

 

2.2.2 ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ 

ʌʠʢʩʠʨʦʚʘʥʥʳʤʠ ʩʯʠʪʘʶʪ ʢʣʝʪʢʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʨʚʘʥʳ 

ʞʠʟʥʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʥʦ ʧʦʣʥʦʩʪʴʶ ʩʦʭʨʘʥʝʥʘ ʪʦʥʢʘʷ ʩʪʨʫʢʪʫʨʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ ʧʦʜʛʦʪʦʚʠʪʴ 

ʧʨʝʜʤʝʪʥʳʝ ʩʪʝʢʣʘ. ʆʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʯʠʩʪʳʤʠ ʠ ʪʱʘʪʝʣʴʥʦ ʦʙʝʟʞʠʨʝʥʥʳʤʠ. 

ɼʣʷ ʵʪʦʛʦ ʩʪʝʢʣʘ, ʙʳʚʰʠʝ ʚ ʫʧʦʪʨʝʙʣʝʥʠʠ, ʚʳʜʝʨʞʠʚʘʶʪ 1-2 ʯʘʩʘ ʚ ʭʨʦʤʦʚʦʡ 

ʩʤʝʩʠ (ʚ 1 ʣ ʚʦʜʳ ʚʥʦʩʷʪ 50 ʛ ʙʠʭʨʦʤʘʪʘ ʢʘʣʠʷ ʠ 100 ʛ ʪʝʭʥʠʯʝʩʢʦʡ ʩʝʨʥʦʡ ʢʠ-

ʩʣʦʪʳ), ʧʦʩʣʝ ʯʝʛʦ ʦʧʦʣʘʩʢʠʚʘʶʪ ʪʝʧʣʦʡ ʚʦʜʦʡ ʠ ʩʧʠʨʪʦʤ. ʄʦʞʥʦ ʪʘʢʞʝ ʢʠʧʷ-

ʪʠʪʴ ʩʪʝʢʣʘ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ. ʚ ʨʘʩʪʚʦʨʝ ʩʦʜʳ ʠʣʠ ʤʳʣʴʥʦʡ ʚʦʜʳ.  ɼʣʷ ʧʨʦʚʝʨ-

ʢʠ ʯʠʩʪʦʪʳ ʩʪʝʢʣʘ ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘʥʦʩʷʪ ʢʘʧʣʶ ʚʦʜʳ. ʇʨʠ ʜʦʩʪʘʪʦʯʥʦʤ 

ʦʙʝʟʞʠʨʠʚʘʥʠʠ ʢʘʧʣʷ ʨʘʩʪʝʢʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦ ʠ ʥʝ ʩʦʙʠʨʘʝʪʩʷ ʚ ʚʳʧʫʢʣʳʝ, 

ʤʝʜʣʝʥʥʦ ʚʳʩʳʭʘʶʱʠʝ ʧʫʟʳʨʴʢʠ. ɹʝʨʫʪ ʩʪʝʢʣʘ ʧʠʥʮʝʪʦʤ ʠʣʠ ʘʢʢʫʨʘʪʥʦ ʟʘ ʛʨʘ-

ʥʠ, ʪʘʢ ʢʘʢ ʧʘʣʴʮʳ ʦʩʪʘʚʣʷʶʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʞʠʨʥʳʝ ʧʷʪʥʘ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚʝʜʫʪ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ: 

1. ʅʘ ʩʝʨʝʜʠʥʫ ʯʠʩʪʦʛʦ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʧʨʝʜʤʝʪʥʦʛʦ ʩʪʝʢʣʘ ʩʪʝʨʠʣʴʥʦʡ ʧʝʪʣʝʡ 
ʥʘʥʦʩʷʪ ʥʝʙʦʣʴʰʫʶ ʢʘʧʣʶ ʚʦʜʳ. ɺ ʥʝʝ ʚʥʦʩʷʪ ʠʩʩʣʝʜʫʝʤʳʡ ʤʘʪʝʨʠʘʣ, ʦʪʦ-

ʙʨʘʥʥʳʡ ʧʦ ʤʝʪʦʜʠʢʝ, ʦʧʠʩʘʥʥʦʡ ʚ ʨʘʟʜʝʣʝ 2.2.1. ʇʦʣʫʯʝʥʥʫʶ ʩʫʩʧʝʥʟʠʶ 

ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʶʪ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʢʣʘ ʪʦʥʢʠʤ ʩʣʦʝʤ ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʯʪʦʙʳ ʧʨʝʧʘʨʘʪ ʨʘʩʧʨʝʜʝʣʠʣʩʷ ʥʘ ʧʣʦʱʘʜʠ ʧʨʠʤʝʨʥʦ 2é3 ʩʤ
2
. 

2. ʇʦʣʫʯʝʥʥʳʡ ʤʘʟʦʢ ʚʳʩʫʰʠʚʘʶʪ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ ʚʦʟʜʫʭʝ. 

3. ʇʨʦʠʟʚʦʜʷʪ ʬʠʢʩʘʮʠʶ ʤʘʟʢʘ. ɼʣʷ ʵʪʦʛʦ ʩʪʝʢʣʦ ʩ ʚʳʩʦʭʰʠʤ ʤʘʟʢʦʤ ʧʨʦʚʦʜʷʪ 
3-4 ʨʘʟʘ ʥʘʜ ʧʣʘʤʝʥʝʤ  ʛʦʨʝʣʢʠ ʪʦʡ ʩʪʦʨʦʥʦʡ, ʛʜʝ ʤʘʟʦʢ ʦʪʩʫʪʩʪʚʫʝʪ. ʎʝʣʴ 

ʬʠʢʩʘʮʠʠ:  

- ʫʤʝʨʪʚʠʪʴ ʢʣʝʪʢʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʩʜʝʣʘʪʴ ʠʭ ʙʝʟʦʧʘʩʥʳʤʠ (ʯʪʦ ʦʩʦʙʝʥʥʦ 
ʚʘʞʥʦ ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ); 

-  ʟʘʬʠʢʩʠʨʦʚʘʪʴ (ʟʘʢʨʝʧʠʪʴ) ʤʘʟʦʢ  ʥʘ ʩʪʝʢʣʝ (ʯʪʦʙʳ ʦʥʠ ʥʝ ʩʤʳʚʘʣʠʩʴ ʧʨʠ 

ʦʢʨʘʰʠʚʘʥʠʠ); 

- ʫʣʫʯʰʠʪʴ ʦʢʨʘʰʠʚʘʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʤʝʨʪʚʳʝ ʢʣʝʪʢʠ ʣʫʯʰʝ ʘʜʩʦʨʙʠʨʫʶʪ ʥʘ 
ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʣʠʯʥʳʝ ʢʨʘʩʠʪʝʣʠ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠʟ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʦʚʦʜʠʪʩʷ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʠʟ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ. 

ʇʦʤʠʤʦ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʧʨʠʤʝʥʷʶʪ ʪʘʢʞʝ ʬʠʢʩʘʮʠʶ ʭʠʤʠʯʝʩʢʠ-

ʤʠ ʚʝʱʝʩʪʚʘʤʠ: ʧʦʛʨʫʞʘʶʪ ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ ʩ ʤʘʟʢʦʤ ʚ ʤʝʥʟʫʨʢʫ ʩ 96 %-ʥʳʤ 

ʵʪʘʥʦʣʦʤ ʥʘ 15-20 ʤʠʥ, ʩ ʘʮʝʪʦʥʦʤ ʥʘ 5 ʤʠʥ, ʩʦ ʩʤʝʩʴʶ 96 % -ʥʦʛʦ ʵʪʘʥʦʣʘ ʠ 

40%-ʥʦʛʦ ʬʦʨʤʘʣʠʥʘ  (ʩʦʦʪʥʦʰʝʥʠʝ 95:5) ʥʘ 2 ʤʠʥ. ʠ ʜʨ. 

 

2.2.3 ʆʢʨʘʩʢʘ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʧʨʦʩʪʳʤʠ ʤʝʪʦʜʘʤʠ 

ʌʠʢʩʠʨʦʚʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʥʝʣʴʟʷ ʨʘʩʩʤʦʪʨʝʪʴ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ, ʪʘʢ ʢʘʢ 

ʦʥʠ ʷʚʣʷʶʪʩʷ ʙʝʩʮʚʝʪʥʳʤʠ ʠ ʧʨʦʧʫʩʢʘʶʪ ʩʚʝʪʦʚʳʝ ʣʫʯʠ. ʇʦʵʪʦʤʫ ʠʭ ʦʢʨʘʰʠ-

ʚʘʶʪ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʩʪʳʝ ʠʣʠ ʩʣʦʞʥʳʝ ʤʝʪʦʜʳ. 
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ʇʨʠ ʦʢʨʘʰʠʚʘʥʠʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʤʘʟʢʦʚ ʧʨʦʩʪʳʤʠ ʤʝʪʦʜʘʤʠ ʠʩʧʦʣʴʟʫʶʪ 

ʦʜʠʥ ʢʨʘʩʠʪʝʣʴ (ʬʫʢʩʠʥ, ʢʨʘʩʢʘ ʄʫʨʦʤʮʝʚʘ, ʛʝʥʮʠʘʥʚʠʦʣʝʪ, ʤʝʪʠʣʝʥʦʚʘʷ ʩʠʥʴ 

ʠ ʜʨ.). 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʢʨʘʰʠʚʘʥʠʷ ʤʘʟʢʘ ʧʨʦʩʪʳʤʠ ʤʝʪʦʜʘʤʠ ʩʣʝʜʫʶʱʘʷ: 

1. ʅʘ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʥʘʥʦʩʷʪ ʥʝʩʢʦʣʴʢʦ ʢʘʧʝʣʴ ʢʨʘʩʠʪʝʣʷ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥ ʧʦʢʨʳʚʘʣ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ ʤʘʟʢʘ ʠ ʚʳʜʝʨʞʠʚʘʶʪ ʚ ʪʝ-

ʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ. ʊʘʢ, ʧʨʠ ʦʢʨʘʩʢʝ ʬʫʢʩʠʥʦʤ ʥʘ ʤʘʟʦʢ ʥʘʥʦ-

ʩʷʪ ʥʝʩʢʦʣʴʢʦ ʢʘʧʝʣʴ ʢʨʘʩʠʪʝʣʷ ʠ ʚʳʜʝʨʞʠʚʘʶʪ ʝʛʦ ʥʘ ʤʘʟʢʝ 2é3 ʤʠʥ. 

ʇʨʠ ʦʢʨʘʰʠʚʘʥʠʠ ʧʨʝʧʘʨʘʪʘ ʠʟ ʢʝʬʠʨʘ ʥʘ ʥʝʛʦ ʢʨʘʩʢʫ ʄʫʨʦʤʮʝʚʘ ʥʘʥʦʩʷʪ 

ʥʘ ʤʘʟʦʢ ʯʝʨʝʟ ʧʦʣʦʩʢʫ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʠ ʥʘ 3é5 ʤʠʥ. 

2. ʂʨʘʩʢʫ ʩʤʳʚʘʶʪ ʩ ʤʘʟʢʘ ʩʣʘʙʦʡ ʩʪʨʫʝʡ  ʜʦ ʙʝʩʮʚʝʪʥʦʡ ʩʤʳʚʥʦʡ ʚʦʜʳ. ʇʨʠ 
ʵʪʦʤ ʩʪʝʢʣʦ ʜʝʨʞʘʪ ʚ ʥʘʢʣʦʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʥʘʜ ʣʦʪʢʦʤ. 

3. ʄʘʟʦʢ ʧʦʜʩʫʰʠʚʘʶʪ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʦʡ, ʢʦʪʦʨʫʶ ʦʩʪʦʨʦʞʥʦ ʧʨʠ-

ʢʣʘʜʳʚʘʶʪ ʢ ʩʪʝʢʣʫ, ʠ ʜʦʩʫʰʠʚʘʶʪ ʥʘ ʚʦʟʜʫʭʝ. 

4. ʅʘ ʦʢʨʘʰʝʥʥʳʡ ʤʘʟʦʢ ʥʘʥʦʩʷʪ ʢʘʧʣʶ ʠʤʤʝʨʩʠʦʥʥʦʛʦ ʤʘʩʣʘ ʠ ʨʘʩʩʤʘʪʨʠ-

ʚʘʶʪ ʧʨʝʧʘʨʘʪ ʩ ʦʙʲʝʢʪʠʚʦʤ ʭ90 ʠʣʠ ʭ100. 

 

ʆʬʦʨʤʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʦʪʯʝʪʝ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʢʨʘʪʢʦ ʟʘʢʦʥʩʧʝʢʪʠʨʦʚʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʘʪʝ-

ʨʠʘʣ. ʅʘʙʣʶʜʘʝʤʳʝ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʢʘʨʪʠʥʳ ʥʫʞʥʦ ʟʘʨʠʩʦʚʘʪʴ ʠ ʩʜʝʣʘʪʴ ʟʘ-

ʢʣʶʯʝʥʠʝ ʦ ʤʦʨʬʦʣʦʛʠʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢ ʞʝ ʤʠʢʨʦʬʣʦʨʳ 

ʢʝʬʠʨʘ ʠ ʟʫʙʥʦʛʦ ʥʘʣʝʪʘ. ʇʦʜ ʨʠʩʫʥʢʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʫʚʝʣʠʯʝʥʠʝ ʠ 

ʧʦʜʧʠʩʘʪʴ ʥʘʟʚʘʥʠʝ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ.  

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ʂʘʢʦʚʦ ʫʩʪʨʦʡʩʪʚʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʠʢʨʦʩʢʦʧʘ? 

2. ʀʟ ʢʘʢʠʭ ʯʘʩʪʝʡ ʠ ʤʝʭʘʥʠʟʤʦʚ ʩʦʩʪʦʠʪ ʤʝʭʘʥʠʯʝʩʢʘʷ ʯʘʩʪʴ ʤʠʢʨʦʩʢʦʧʘ? 

3. ʅʘʟʦʚʠʪʝ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦʩʢʦʧʘ.  

4. ʏʪʦ ʧʦʥʠʤʘʶʪ ʧʦʜ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʤʠʢʨʦʩʢʦʧʘ? ʂʘʢ ʦʥʘ ʦʧ-

ʨʝʜʝʣʷʝʪʩʷ? 

5. ʏʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʧʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʤʠʢʨʦʩʢʦʧʘ? 

6. ʆʙʲʝʢʪʠʚʳ ʙʳʚʘʶʪ ʩʫʭʠʝ ʠ ʠʤʤʝʨʩʠʦʥʥʳʝ. ʏʪʦ ʵʪʦ ʟʥʘʯʠʪ? 

7. ʂʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʱʝʝ ʫʚʝʣʠʯʝʥʠʝ ʤʠʢʨʦʩʢʦʧʘ? 

8. ʏʪʦ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʦʩʚʝʪʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʤʠʢʨʦʩʢʦʧʘ? 

9. ʂʘʢ ʩʣʝʜʫʝʪ ʥʘʩʪʨʦʠʪʴ ʦʩʚʝʪʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ ʧʨʠ ʨʘʙʦʪʝ ʩ ʠʤʤʝʨʩʠʦʥ-

ʥʳʤ ʦʙʲʝʢʪʠʚʦʤ? 

10. ʂʘʢʠʝ ʩʫʱʝʩʪʚʫʶʪ ʧʨʘʚʠʣʘ ʨʘʙʦʪʳ ʩ ʤʠʢʨʦʩʢʦʧʦʤ? 

11. ʂʘʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʪʝʤʥʦʧʦʣʴʥʦʛʦ, ʬʘ-

ʟʦʚʦ-ʢʦʥʪʨʘʩʪʥʦʛʦ, ʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʦʚ? 

12. ʏʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʪʢʦʩʪʴ ʧʦʣʫʯʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ? 

13. ʇʝʨʝʯʠʩʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ ʨʘʙʦʪʳ ʩ ʤʠʢʨʦʩʢʦʧʦʤ. 

14. ʂʘʢ ʧʨʦʚʦʜʠʪʩʷ ʦʪʙʦʨ ʧʨʦʙ ʯʠʩʪʦʡ ʢʫʣʴʪʫʨʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ? 

15. ʇʝʨʝʯʠʩʣʠʪʝ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʦʢʨʘʰʝʥʥʦ-

ʛʦ ʧʨʝʧʘʨʘʪʘ. 
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ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ3 
 

ʀɿʋʏɽʅʀɽ  ʄʆʈʌʆʃʆɻʀʀ  ɹɸʂʊɽʈʀʁ. ʉʃʆɾʅʓɽ ʀ  

ɼʀʌʌɽʈɽʅʎʀɸʃʔʅʓɽ ʄɽʊʆɼʓ ʆʂʈɸʉʂʀ ɹɸʂʊɽʈʀʁ 

 

ʎʝʣʴ ʨʘʙʦʪʳ: ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʙʘʢʪʝʨʠʡ ʠ 

ʦʩʥʦʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʧʨʠ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ʀʟʫʯʠʪʴ ʨʘʟ-

ʣʠʯʥʳʝ ʩʣʦʞʥʳʝ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ ʦʢʨʘʩʢʠ ʙʘʢʪʝʨʠʡ ʠ ʠʭ ʩʪʨʫʢʪʫʨ 

ʠ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʩʫʱʥʦʩʪʠ ʵʪʠʭ ʤʝʪʦʜʦʚ ʠ ʮʝʣʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʩʚʦʠʪʴ ʪʝʭ-

ʥʠʢʫ ʦʢʨʘʩʢʠ ʙʘʢʪʝʨʠʡ ʧʦ ɻʨʘʤʫ ʠ ʩʧʦʨ ʙʘʢʪʝʨʠʡ ʧʦ ʐʝʬʬʝʨʫ-ʌʫʣʪʦʥʫ. 

 

ʆʙʦʨʫʜʦʚʘʥʠʝ, ʤʘʪʝʨʠʘʣʳ: ʄʠʢʨʦʩʢʦʧ; ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ ʧʝʪʣʠ; ʧʨʝʜʤʝʪ-

ʥʳʝ ʩʪʝʢʣʘ; ʩʧʠʨʪʦʚʢʘ; ʠʤʤʝʨʩʠʦʥʥʦʝ ʤʘʩʣʦ; ʬʠʣʴʪʨʦʚʘʣʴʥʘʷ ʙʫʤʘʛʘ; ʥʘʙʦʨ 

ʢʨʘʩʦʢ ʜʣʷ ʦʢʨʘʩʢʠ ʧʦ ɻʨʘʤʫ (ʬʠʣʴʪʨʦʚʘʣʴʥʳʝ ʙʫʤʘʞʢʠ ʩ ʛʝʥʮʠʘʥʚʠʦʣʝʪʦʤ, 

ʨʘʩʪʚʦʨʳ ʃʶʛʦʣʷ ʠ ʬʫʢʩʠʥʘ ʨʘʙʦʯʝʛʦ) ʠ ʦʢʨʘʩʢʠ ʩʧʦʨ ʧʦ ʐʝʬʬʝʨʫ-ʌʫʣʪʦʥʫ 

(ʨʘʩʪʚʦʨʳ ʙʨʠʣʣʠʘʥʪʦʚʦʡ ʟʝʣʝʥʠ ʠ ʩʘʬʨʘʥʠʥʘ); 96 %-ʥʳʡ ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ: ʣʦ-

ʪʦʢ ʩ ʨʝʣʴʩʘʤʠ ʜʣʷ ʧʨʝʜʤʝʪʥʳʭ ʩʪʝʢʦʣ; ʧʨʦʤʳʚʘʣʢʘ; ʯʠʩʪʳʝ ʢʫʣʴʪʫʨʳ ʙʘʢʪʝ-

ʨʠʡ: Staphylococcus albus; Sarsina flava;  Escherichia coli; Bacillus subtilis. 

 

3.1 ʂʈɸʊʂʀɽ ʊɽʆʈɽʊʀʏɽʉʂʀɽ ʇʆʃʆɾɽʅʀʗ 

 

3.1.1 ʆʩʥʦʚʥʳʝ ʧʨʠʟʥʘʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ï ʩʣʦʞ-

ʥʘʷ ʟʘʜʘʯʘ, ʪʨʝʙʫʶʱʘʷ ʜʣʠʪʝʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ. 

  ʇʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʫʯʠʪʳʚʘʶʪ: 

- ʤʦʨʬʦʣʦʛʦ-ʮʠʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩʪʨʦʝʥʠʝ, ʬʦʨʤʘ ʠ 

ʨʘʟʤʝʨʳ ʢʣʝʪʦʢ, ʠʭ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʪʠʥʢʪʦʨʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ (ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʧʨʠ ʦʢʨʘʰʠʚʘʥʠʠ ʨʘʟʣʠʯʥʳʤʠ ʢʨʘʩʠʪʝʣʷʤʠ), ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʨʘ-

ʟʦʚʘʥʠʶ ʩʧʦʨ ʠ ʢʘʧʩʫʣ, ʧʦʜʚʠʞʥʦʩʪʴ, ʥʘʣʠʯʠʝ ʞʛʫʪʠʢʦʚ, ʦʙʨʘʟʦʚʘʥʠʝ ʚ 

ʢʣʝʪʢʘʭ ʥʝʢʦʪʦʨʳʭ ʚʢʣʶʯʝʥʠʡ, ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʤʥʦʞʝʥʠʷ; 

- ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʬʠʟʠʦʣʦʛʦ-

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʦʪʥʦʰʝʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ 

ʨʘʟʣʠʯʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʠʩʣʦʨʦʜʝ, ʪʝʤʧʝʨʘ-

ʪʫʨʥʳʝ ʛʨʘʥʠʮʳ ʨʦʩʪʘ, ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʴ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ, 

ʬʝʨʤʝʥʪʘʪʠʚʥʳʝ ʪʝʩʪʳ; 

- ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ. ʂ ʪʘʢʠʤ ʧʨʠʟʥʘʢʘʤ ʦʪʥʦʩʷʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʧʣʦʪʥʳʭ ʠ ʞʠʜʢʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ. 

ʇʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʙʘʢʪʝʨʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ: ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʬʘʛʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ, ʩʦʜʝʨʞʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʥʫʢʣʝʦʪʠʜʦʚ ʚ ʥʫʢʣʝʦʠʜʝ 

(ʝʜʠʥʩʪʚʝʥʥʦʡ ʭʨʦʤʦʩʦʤʝ ʙʘʢʪʝʨʠʡ ï ʤʦʣʝʢʫʣʝ ɼʅʂ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʜʚʫʭ ʩʧʠ-

ʨʘʣʴʥʦ ʟʘʢʨʫʯʝʥʥʳʭ ʮʝʧʦʯʝʢ ʥʫʢʣʝʦʪʠʜʦʚ, ʟʘʤʢʥʫʪʳʭ ʚ ʢʦʣʴʮʦ). 
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ʏʝʤ ʙʦʣʴʰʝ ʫ ʨʘʟʣʠʯʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʙʱʠʭ ʧʨʠʟʥʘʢʦʚ, ʪʝʤ ʙʣʠʞʝ 

ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʜʨʫʛ ʢ ʜʨʫʛʫ ʧʦ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʨʘʩʧʨʝʜʝʣʠʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʥʘ 

ʛʨʫʧʧʳ, ʷʚʣʷʶʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʙʳ-

ʩʪʨʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ.  

 

3.1.2 ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʙʘʢʪʝʨʠʡ 

ɹʘʢʪʝʨʠʠ ʦʙʲʝʜʠʥʷʶʪ ʦʙʰʠʨʥʫʶ ʛʨʫʧʧʫ ʚ ʦʩʥʦʚʥʦʤ ʦʜʥʦʢʣʝʪʦʯʥʳʭ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʦʚ, ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʧʦ ʬʦʨʤʝ, ʨʘʟʤʝʨʘʤ ʠ ʦʙʤʝʥʫ ʚʝʱʝʩʪʚ. ʆʥʠ ʷʚ-

ʣʷʶʪʩʷ  ʧʨʦʢʘʨʠʦʪʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. 

ʇʨʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʙʘʢʪʝʨʠʡ ʧʫʪʝʤ ʤʠʢʨʦʩʢʦʧʠʠ ʫʯʠʪʳʚʘʶʪ ʨʘʟʤʝʨʳ ʠ 

ʬʦʨʤʳ ʢʣʝʪʦʢ, ʠʭ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʩʪʨʦʝʥʠʝ ʢʣʝ-

ʪʦʯʥʳʭ ʩʪʝʥʦʢ, ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʧʦʨʳ ʠ ʢʘʧʩʫʣʳ, ʧʦʜʚʠʞʥʦʩʪʴ. 

ʆʩʥʦʚʥʳʤʠ ʬʦʨʤʘʤʠ ʙʘʢʪʝʨʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʧʠʱʝʚʦʤ ʩʳʨʴʝ, ʘ 

ʪʘʢʞʝ ʚ ʧʨʦʜʫʢʪʘʭ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʩʬʝ-

ʨʠʯʝʩʢʠʝ ʙʘʢʪʝʨʠʠ (ʢʦʢʢʠ) ʠ ʧʘʣʦʯʢʦʚʠʜʥʳʝ ʙʘʢʪʝʨʠʠ (ʧʘʣʦʯʢʠ). 

ʂ ʦʩʥʦʚʥʳʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʢʦʢʢʦʚ ʦʪʥʦʩʷʪʩʷ ʠʭ ʨʘʟʤʝʨʳ 

(ʜʠʘʤʝʪʨ ʢʦʢʢʦʚ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 1é2 ʤʢʤ) ʠ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ. 

ɺʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʦʢʢʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʝ-

ʛʦʨʦʜʦʢ ʧʨʠ ʜʝʣʝʥʠʠ ʢʣʝʪʦʢ.  ɽʩʣʠ ʧʦʩʣʝ ʜʝʣʝʥʠʷ ʢʣʝʪʢʠ ʨʘʩʭʦʜʷʪʩʷ ʠ ʨʘʩʧʦʣʘ-

ʛʘʶʪʩʷ ʧʦʦʜʠʥʦʯʢʝ, ʪʦ ʪʘʢʠʝ ʬʦʨʤʳ ʥʘʟʳʚʘʶʪʩʷ ʤʦʥʦʢʦʢʢʘʤʠ ʠʣʠ ʤʠʢʨʦʢʦʢʢʘ-

ʤʠ. ɽʩʣʠ ʧʨʠ ʜʝʣʝʥʠʠ ʦʙʨʘʟʫʶʪʩʷ ʩʢʦʧʣʝʥʠʷ, ʥʘʧʦʤʠʥʘʶʱʠʝ ʚʠʥʦʛʨʘʜʥʳʝ 

ʛʨʦʟʜʠ, ʠʭ ʦʪʥʦʩʷʪ ʢ ʩʪʘʬʠʣʦʢʦʢʢʘʤ. ʂʦʢʢʠ, ʦʩʪʘʶʱʠʝʩʷ ʧʦʩʣʝ ʜʝʣʝʥʠʷ ʚ ʦʜ-

ʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩʚʷʟʘʥʥʳʤʠ ʧʘʨʘʤʠ, ʥʘʟʳʚʘʶʪʩʷ ʜʠʧʣʦʢʦʢʢʘʤʠ, ʘ ʦʙʨʘʟʫʶʱʠʝ 

ʨʘʟʥʦʡ ʜʣʠʥʳ ʮʝʧʦʯʢʠ ï ʩʪʨʝʧʪʦʢʦʢʢʘʤʠ. ʉʦʯʝʪʘʥʠʷ ʠʟ ʯʝʪʳʨʝʭ ʢʦʢʢʦʚ, ʧʦʷʚ-

ʣʷʶʱʠʝʩʷ ʧʦʩʣʝ ʜʝʣʝʥʠʷ ʢʣʝʪʢʠ ʚ ʜʚʫʭ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʧʣʦʩʢʦʩʪʷʭ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʝʪʨʘʢʦʢʢʠ. ɽʩʣʠ ʢʦʢʢʠ ʜʝʣʷʪʩʷ  ʚ ʪʨʝʭ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥ-

ʜʠʢʫʣʷʨʥʳʭ ʧʣʦʩʢʦʩʪʷʭ, ʪʦ ʦʥʠ ʦʙʨʘʟʫʶʪ ʩʢʦʧʣʝʥʠʷ ʢʫʙʠʯʝʩʢʦʡ ʬʦʨʤʳ - ʩʘʨ-

ʮʠʥʳ. ʂʘʢ ʚʳʛʣʷʜʷʪ ʨʘʟʣʠʯʥʳʝ ʩʢʦʧʣʝʥʠʷ ʢʦʢʢʦʚ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʠʟʦʙʨʘʞʝʥʦ 

ʥʘ ʨʠʩ. 3. 

 
ʈʠʩ. 3 ɺʟʘʠʤʥʳʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʢʢʦʚ: ʘ -  ʤʠʢʨʦʢʦʢʢʠ; ʙ - ʜʠʧʣʦʢʦʢʢʠ; 

ʚ - ʩʪʨʝʧʪʦʢʦʢʢʠ; ʛ - ʪʝʪʨʘʢʦʢʢʠ; ʜ - ʩʪʘʬʠʣʦʢʦʢʢʠ; ʝ - ʩʘʨʮʠʥʳ 
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ʆʩʥʦʚʥʳʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʧʘʣʦʯʢʦʚʠʜʥʳʭ ʙʘʢʪʝʨʠʡ, ʢʦ-

ʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʫʪʝʤ ʤʠʢʨʦʩʢʦʧʠʠ,  ʷʚʣʷʶʪʩʷ ʨʘʟʤʝʨʳ ʧʘʣʦʯʝʢ (ʩʨʝʜʥʷʷ 

ʜʣʠʥʘ ʧʘʣʦʯʝʢ ï 2é7 ʤʢʤ, ʜʠʘʤʝʪʨ ʚ ʧʦʧʝʨʝʯʥʠʢʝ -  0,5é1 ʤʢʤ), ʚʟʘʠʤʥʦʝ ʨʘʩ-

ʧʦʣʦʞʝʥʠʝ ʢʣʝʪʦʢ, ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʧʦʨʳ, ʧʦʜʚʠʞʥʦʩʪʴ. 

ʇʘʣʦʯʢʦʚʠʜʥʳʝ ʙʘʢʪʝʨʠʠ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʧʦʦʜʠʥʦʯʢʝ, ʧʦʧʘʨʥʦ (ʜʠʧ-

ʣʦʙʘʢʪʝʨʠʠ) ʠ ʮʝʧʦʯʢʘʤʠ (ʩʪʨʝʧʪʦʙʘʢʪʝʨʠʠ). 

ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʠ ʣʝʛʢʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʝ ʠ ʥʝ ʩʧʦʨʦ-

ʦʙʨʘʟʫʶʱʠʝ ʬʦʨʤʳ ʧʘʣʦʯʢʦʚʠʜʥʳʭ ʙʘʢʪʝʨʠʡ. ɺʝʛʝʪʘʪʠʚʥʳʝ ʢʣʝʪʢʠ ʭʦʨʦʰʦ ʘʜ-

ʩʦʨʙʠʨʫʶʪ ʢʨʘʩʠʪʝʣʠ ʥʘ ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦʣʥʦʩʪʴʶ ʦʢʨʘʰʠʚʘʶʪʩʷ. ʆʙʦ-

ʣʦʯʢʘ ʩʧʦʨʳ ʤʘʣʦʧʨʦʥʠʮʘʝʤʘ, ʢʨʘʩʢʠ ʚ ʥʠʭ ʧʦʯʪʠ ʥʝ ʧʨʦʥʠʢʘʶʪ ʠ ʧʦʜ ʤʠʢʨʦ-

ʩʢʦʧʦʤ ʩʧʦʨʳ ʠʤʝʶʪ ʚʠʜ ʦʢʨʫʛʣʳʭ ʠʣʠ ʦʚʘʣʴʥʳʭ ʙʣʝʩʪʷʱʠʭ ʟʝʨʝʥ. ʇʘʣʦʯʢʠ, 

ʦʙʨʘʟʫʶʱʠʝ ʩʧʦʨʳ ʥʘʟʳʚʘʶʪʩʷ ʙʘʮʠʣʣʘʤʠ ʠ ʢʣʦʩʪʨʠʜʠʷʤʠ. ʋ ʙʘʮʠʣʣ ʨʘʟʤʝʨ 

ʩʧʦʨʳ ʥʝ ʧʨʝʚʳʰʘʝʪ ʰʠʨʠʥʫ ʢʣʝʪʢʠ ʠ ʧʦʵʪʦʤʫ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʩʧʦʨʳ ʬʦʨʤʘ 

ʢʣʝʪʢʠ ʥʝ ʤʝʥʷʝʪʩʷ. ʋ ʢʣʦʩʪʨʠʜʠʡ ʜʠʘʤʝʪʨ ʩʧʦʨʳ ʙʦʣʴʰʝ ʪʦʣʱʠʥʳ ʢʣʝʪʢʠ ʠ 

ʧʦʵʪʦʤʫ ʧʨʠ ʩʦʟʨʝʚʘʥʠʠ ʩʧʦʨʳ ʢʣʝʪʢʘ ʧʨʠʦʙʨʝʪʘʝʪ ʬʦʨʤʫ ʚʝʨʝʪʝʥʘ (ʝʩʣʠ ʩʧʦʨʘ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʮʝʥʪʨʝ ʢʣʝʪʢʠ) ʠʣʠ ʙʘʨʘʙʘʥʥʦʡ ʧʘʣʦʯʢʠ (ʝʩʣʠ ʩʧʦʨʘ ʨʘʩʧʦʣʘʛʘ-

ʝʪʩʷ ʥʘ ʦʜʥʦʤ ʠʟ ʧʦʣʶʩʦʚ ʢʣʝʪʢʠ). ʅʘ ʨʠʩ. 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʘʣʦʯʢʦʚʠʜʥʳʭ ʙʘʢʪʝʨʠʡ. 

 
ʈʠʩ. 4  ʄʦʨʬʦʣʦʛʠʷ ʧʘʣʦʯʢʦʚʠʜʥʳʭ ʙʘʢʪʝʨʠʡ: ʘ - ʜʠʧʣʦʙʘʢʪʝʨʠʠ; 

ʙ - ʩʪʨʝʧʪʦʙʘʢʪʝʨʠʠ; ʚ - ʙʘʮʠʣʣʳ; ʛ - ʢʣʦʩʪʨʠʜʠʠ 

 

ʇʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʘʣʦʯʝʢ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʪʘʢʞʝ ʨʘʩ-

ʧʦʣʦʞʝʥʠʝ ʩʧʦʨ ʚ ʢʣʝʪʢʘʭ ʙʘʮʠʣʣ ʠ ʢʣʦʩʪʨʠʜʠʡ, ʥʘʣʠʯʠʝ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʞʛʫ-

ʪʠʢʦʚ, ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʟʦʚʳʚʘʪʴ ʢʘʧʩʫʣʳ. 

 

3.2.3 ʉʣʦʞʥʳʝ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ ʦʢʨʘʩʢʠ ʙʘʢʪʝʨʠʡ 

 

ʈʘʟʣʠʯʘʶʪ ʧʨʦʩʪʳʝ, ʩʣʦʞʥʳʝ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ ʦʢʨʘʩʢʠ ʙʘʢʪʝ-

ʨʠʡ. ʇʨʠ ʧʨʦʩʪʦʡ ʦʢʨʘʩʢʝ ʠʩʧʦʣʴʟʫʶʪ ʦʜʠʥ ʢʨʘʩʠʪʝʣʴ ʠ ʧʨʦʢʨʘʰʠʚʘʶʪ ʚʩʶ 

ʢʣʝʪʢʫ. ʉʣʦʞʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʜʚʫʭ ʠʣʠ ʥʝʩʢʦʣʴ-

ʢʠʭ ʢʨʘʩʠʪʝʣʝʡ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʪʥʦʰʝʥʠʷ ʙʘʢʪʝʨʠʡ ʢ ʦʢʨʘʩʢʝ ʧʦ 

ɻʨʘʤʫ). ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʦʪʥʦ-

ʰʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʢʣʝʪʢʠ ʢ ʨʘʟʣʠʯʥʳʤ ʢʨʘʩʠʪʝʣʷʤ (ʦʢʨʘʩʢʘ ʩʧʦʨ, 

ʦʙʦʣʦʯʢʠ, ʢʘʧʩʫʣ, ʤʝʪʘʭʨʦʤʘʪʠʥʘ ʠ ʜʨ.). ʇʨʠ ʵʪʦʤ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʩʣʦʞʥʳʭ ʤʝ-

ʪʦʜʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʢʨʘʩʠʪʝʣʝʡ. 

ʉʣʦʞʥʳʝ ʤʝʪʦʜʳ ʦʢʨʘʩʢʠ ʧʦʟʚʦʣʷʶʪ ʨʘʩʧʨʝʜʝʣʠʪʴ ʙʘʢʪʝʨʠʠ ʥʘ ʛʨʫʧʧʳ, 

ʯʪʦ ʠʤʝʝʪ ʚʘʞʥʦʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ʉʨʝʜʠ 
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ʩʣʦʞʥʳʭ ʤʝʪʦʜʦʚ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʰʝʣ ʤʝʪʦʜ ʦʢʨʘʩʢʠ ʙʘʢʪʝ-

ʨʠʡ ʧʦ ɻʨʘʤʫ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʘʟʜʝʣʠʪʴ ʙʘʢʪʝʨʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ - ʛʨʘʤʧʦʣʦʞʠ-

ʪʝʣʴʥʳʝ (ʛʨʘʤ+; ɻ
+
) ʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ (ʛʨʘʤ-; ɻ

-
). ɻʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʙʘʢʪʝʨʠʠ ʧʦ ʵʪʦʤʫ ʤʝʪʦʜʫ ʦʢʨʘʰʠʚʘʶʪʩʷ ʚ ʩʠʥʝ-ʬʠʦʣʝʪʦʚʳʡ ʮʚʝʪ, ʘ ʛʨʘʤʦʪʨʠ-

ʮʘʪʝʣʴʥʳʝ ï ʚ ʨʦʟʦʚʳʡ. ʂ ʩʣʦʞʥʳʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʠʪʩʷ ʠ ʤʝʪʦʜ ʦʢʨʘʩʢʠ ʧʦ ʎʠ-

ʣ -ʁʅʠʣʴʩʝʥʫ, ʧʦʟʚʦʣʷʶʱʠʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʙʘʢʪʝʨʠʠ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ʧʦ ʢʠ-

ʩʣʦʪʦʫʩʪʦʡʯʠʚʦʩʪʠ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʪʫʙʝʨʢʫʣʝʟʥʫʶ ʧʘʣʦʯʢʫ, 

ʙʘʢʪʝʨʠʠ ʧʘʨʘʪʫʙʝʨʢʫʣʝʟʥʦʛʦ ʵʥʪʝʨʠʪʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʜʨʫʛʠʝ ʢʠ-

ʩʣʦʪʦʫʩʪʦʡʯʠʚʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ (ʩʧʝʮʠʘʣʴʥʳʭ) ʤʝʪʦʜʦʚ ʤʦʞʥʦ ʦʢ-

ʨʘʩʠʪʴ ʩʧʦʨʳ, ʦʧʨʝʜʝʣʠʪʴ ʥʘʣʠʯʠʝ ʚ ʢʣʝʪʢʘʭ ʟʘʧʘʩʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, 

ʚʳʷʚʠʪʴ ʢʣʝʪʦʯʥʳʝ ʩʪʨʫʢʪʫʨʳ.  

ʇʨʠ ʦʢʨʘʩʢʝ ʩʧʦʨ, ʥʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ (ʤʝ-

ʪʦʜʳ  ʐʝʬʬʝʨʘ-ʌʫʣʪʦʥʘ, ʇʝʰʢʦʚʘ, ɿʣʘʪʦʛʦʨʦʚʘ, ʄʝʣʣʝʨʘ ʠ ʜʨ.), ʦʩʥʦʚʘʥʥʳʝ 

ʥʘ ʨʘʟʨʳʭʣʝʥʠʠ ʤʘʣʦʧʨʦʥʠʮʘʝʤʦʡ ʜʣʷ ʢʨʘʩʠʪʝʣʝʡ ʦʙʦʣʦʯʢʠ ʩʧʦʨ ʨʘʟʣʠʯʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ (ʧʫʪʝʤ ʥʘʛʨʝʚʘʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʘ ʢʠʩʣʦʪʘʤʠ, ʱʝʣʦʯʘʤʠ) ʩ 

ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʠʣʠ  ʜʘʣʴʥʝʡʰʠʤ ʠʭ ʦʢʨʘʰʠʚʘʥʠʝʤ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤ ʢʨʘ-

ʩʠʪʝʣʝʤ. ʇʦʩʣʝ ʪʘʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪ ʧʨʦʤʳʚʘʶʪ ʚʦʜʦʡ (ʧʨʠ ʵʪʦʤ ʢʣʝʪʢʠ 

ʦʙʝʩʮʚʝʯʠʚʘʶʪʩʷ, ʘ ʩʧʦʨʳ ʦʩʪʘʶʪʩʷ ʦʢʨʘʰʝʥʥʳʤʠ) ʠ ʜʦʢʨʘʰʠʚʘʶʪ ʚʝʛʝʪʘʪʠʚ-

ʥʳʝ ʢʣʝʪʢʠ ʢʨʘʩʠʪʝʣʝʤ ʢʦʥʪʨʘʩʪʥʦʛʦ ʮʚʝʪʘ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʩ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʤʝʝʪ ʦʢʨʘʰʠʚʘʥʠʝ 

ʢʘʧʩʫʣ. ʂʘʧʩʫʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʩʣʘʙʦ ʦʢʨʘʰʠʚʘʝʪʩʷ ʠ ʧʨʠ ʧʨʦʩʪʦʤ ʤʝʪʦʜʝ ʦʢʨʘ-

ʩʢʠ ʚʳʩʪʫʧʘʝʪ ʚ ʚʠʜʝ ʙʣʝʜʥʦʡ ʢʘʡʤʳ ʙʝʩʮʚʝʪʥʦʛʦ ʠʣʠ ʩʣʘʙʦʦʢʨʘʰʝʥʥʦʛʦ ʦʨʝʦ-

ʣʘ ʚʦʢʨʫʛ ʤʠʢʨʦʙʥʦʡ ʢʣʝʪʢʠ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʣʫʯʰʝ ʨʘʩʩʤʦʪʨʝʪʴ ʢʘʧʩʫʣʳ, ʠʩ-

ʧʦʣʴʟʫʶʪ ʤʝʪʦʜʳ ʄʠʭʠʥʘ, ʄʫʨʦʤʮʝʚʘ, ʆʣʴʪʘ, ɹʫʨʨʠ-ɻʠʥʩʘ ʠ ʜʨ. ɺ ʵʪʠʭ ʤʝʪʦ-

ʜʘʭ ʠʩʧʦʣʴʟʫʶʪ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʢʨʘʩʠʪʝʣʝʡ. ʊʘʢ, ʜʣʷ ʦʢʨʘʩʢʠ ʢʘʧʩʫʣ ʧʦ 

ɹʫʨʨʠ-ɻʠʥʩʫ, ʩʫʩʧʝʥʟʠʶ ʩʣʠʟʝʦʙʨʘʟʫʶʰʠʭ ʙʘʢʪʝʨʠʡ ʩʤʝʰʠʚʘʶʪ ʥʘ ʢʨʘʶ 

ʧʨʝʜʤʝʪʥʦʛʦ ʩʪʝʢʣʘ ʩ ʢʘʧʣʝʡ ʪʫʰʠ ʠ ʩ ʧʦʤʦʱʴʶ ʜʨʫʛʦʛʦ ʧʨʝʜʤʝʪʥʦʛʦ ʩʪʝʢʣʘ 

ʨʘʩʧʨʝʜʝʣʷʶʪ ʪʦʥʢʠʤ ʩʣʦʝʤ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ. ɼʘʣʝʝ ʧʨʝʧʘʨʘʪ ʬʠʢʩʠʨʫʶʪ ʥʘʜ 

ʧʣʘʤʝʥʝʤ ʛʦʨʝʣʢʠ ʠ ʦʢʨʘʰʠʚʘʶʪ ʬʫʢʩʠʥʦʤ ʠʣʠ ʩʘʬʨʘʥʠʥʦʤ. ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʠ 

ʪʘʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘ ʪʝʤʥʦʤ ʬʦʥʝ ʦʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʶʪʩʷ ʦʢʨʘʰʝʥʥʳʝ ʚ ʢʨʘʩ-

ʥʳʡ ʮʚʝʪ ʙʘʢʪʝʨʠʠ, ʦʢʨʫʞʝʥʥʳʝ ʙʝʩʮʚʝʪʥʳʤʠ ʢʘʧʩʫʣʘʤʠ. 

ʉ ʜʨʫʛʠʤʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʦʧʨʝʜʝʣʠʪʴ ʥʘʣʠʯʠʝ ʠ 

ʩʦʜʝʨʞʘʥʠʝ ʟʘʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʚ ʢʣʝʪʢʘʭ (ʦʧʨʝʜʝʣʝʥʠʝ ʛʣʠʢʦʛʝʥʘ ʠ ʚʦʣʶʪʠʥʘ), 

ʩʪʫʜʝʥʪʳ ʦʟʥʘʢʦʤʷʪʩʷ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʜʨʦʞʞʝʡ 

(ʣʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ˉ6). 

 

3.2 ʇʆʈʗɼʆʂ ɺʓʇʆʃʅɽʅʀʗ ʈɸɹʆʊʓ 

 

ʅʘ ʟʘʥʷʪʠʠ ʩʪʫʜʝʥʪʳ ʟʥʘʢʦʤʷʪʩʷ ʩ ʦʩʥʦʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʢʦʪʦʨʳʝ ʫʯʠ-

ʪʳʚʘʶʪʩʷ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ,  ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʢʦʢʢʦʚ ʠ ʧʘʣʦʯʝʢ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʩʣʦʞʥʳʭ ʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʦʢʨʘʩʢʠ ʙʘʢʪʝʨʠʡ. ʆʩʚʘʠʚʘʶʪ ʪʝʭʥʠʢʫ ʦʢʨʘʩʢʠ 

ʙʘʢʪʝʨʠʡ ʧʦ ʤʝʪʦʜʫ ɻʨʘʤʘ. ʆʧʨʝʜʝʣʷʶʪ, ʢʘʢʠʝ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʣʷ ʠʩʩʣʝʜʦ-
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ʚʘʥʠʷ ʙʘʢʪʝʨʠʠ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʘ ʢʘʢʠʝ ʢ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʤ. 

ɻʦʪʦʚʷʪ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʤʘʟʦʢ ʠʟ ʯʠʩʪʦʡ ʢʫʣʴʪʫʨʳ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ 

Bacillus subtilis ʠ ʦʢʨʘʰʠʚʘʶʪ ʝʛʦ ʧʦ ʐʝʬʬʝʨʫ-ʌʫʣʪʦʥʫ. 

 

3.2.1 ʆʢʨʘʩʢʘ ʙʘʢʪʝʨʠʡ ʧʦ ʤʝʪʦʜʫ ɻʨʘʤʘ 

 

ʉʫʱʥʦʩʪʴ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʣʠʯʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʪʨʦʝ-

ʥʠʷ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ.  

ʂʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ ʛʨʘʤ+ ʙʘʢʪʝʨʠʡ ʪʦʣʩʪʘʷ, ʥʦ ʦʜʥʦʩʣʦʡʥʘʷ, ʩʦʜʝʨʞʠʪ ʤʥʦ-

ʛʦ ʧʝʧʪʠʜʦʛʣʠʢʘʥʘ ï ʤʫʨʝʠʥʘ, ʘ ʪʘʢʞʝ ʪʝʡʭʦʚʳʝ ʢʠʩʣʦʪʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ 

ʧʨʦʯʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩ ʢʨʘʩʠʪʝʣʷʤʠ - ʛʝʥʮʠʘʥʚʠʦʣʝʪʦʤ ʠ ʡʦʜʦʤ ʠ ʧʦʵʪʦʤʫ ʦʩ-

ʪʘʶʪʩʷ ʦʢʨʘʰʝʥʥʳʤʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʤʘʟʢʘ ʩʧʠʨʪʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʘʤ+ 

ʙʘʢʪʝʨʠʠ ʧʦ ʤʝʪʦʜʫ ɻʨʘʤʘ ʦʢʨʘʰʠʚʘʶʪʩʷ ʚ ʩʠʥʝ-ʬʠʦʣʝʪʦʚʳʡ ʮʚʝʪ. 

ʋ ʛʨʘʤ - ʙʘʢʪʝʨʠʡ ʢʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ ʪʦʥʢʘʷ, ʥʦ ʜʚʫʭʩʣʦʡʥʘʷ. ʄʫʨʝʠʥʘ ʤʘ-

ʣʦ, ʧʨʠʯʝʤ ʦʥ ʩʦʜʝʨʞʠʪʩʷ ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʩʣʦʝ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ, ʪʝʡʭʦʝʚʳʝ ʢʠ-

ʩʣʦʪʳ ʦʪʩʫʪʩʪʚʫʶʪ. ɺʥʝʰʥʠʡ ʩʣʦʡ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʩʦʜʝʨʞʠʪ, ʛʣʘʚʥʳʤ ʦʙʨʘ-

ʟʦʤ, ʚʝʱʝʩʪʚʘ, ʦʙʣʘʜʘʶʱʠʝ ʛʠʜʨʦʬʦʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ï ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʳ ʠ 

ʣʠʧʦʧʨʦʪʝʠʜʳ. ʕʪʠ ʚʝʱʝʩʪʚʘ ʥʝ ʦʙʨʘʟʫʶʪ ʧʨʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ ʢʨʘʩʢʘʤʠ ʛʝʥ-

ʮʠʘʥʚʠʦʣʝʪʦʤ ʠ ʡʦʜʦʤ ʠ ʧʦʵʪʦʤʫ ʢʣʝʪʢʠ ʦʙʝʩʮʚʝʯʠʚʘʶʪʩʷ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 96 

%-ʥʳʤ ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ ʠ ʧʦʩʣʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʢʨʘʩʢʠ ʢʨʘʩʠʪʝʣʝʤ ʬʫʢʩʠ-

ʥʦʤ ʦʢʨʘʰʠʚʘʶʪʩʷ ʚ ʙʣʝʜʥʦ-ʨʦʟʦʚʳʡ ʮʚʝʪ. 

ʊʝʭʥʠʢʘ ʦʢʨʘʩʢʠ ʧʦ ɻʨʘʤʫ 

1. ʅʘ ʧʨʝʜʤʝʪʥʦʤ ʩʪʝʢʣʝ ʛʦʪʦʚʷʪ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʤʘʟʦʢ ʠʩʩʣʝʜʫʝʤʦʡ ʯʠʩʪʦʡ 

ʢʫʣʴʪʫʨʳ; 

2. ʄʘʟʦʢ ʦʢʨʘʰʠʚʘʶʪ ʢʨʘʩʠʪʝʣʝʤ ʛʝʥʮʠʘʥʚʠʦʣʝʪʦʤ ʯʝʨʝʟ ʧʦʣʦʩʢʫ ʬʠʣʴʪʨʦ-

ʚʘʣʴʥʦʡ ʙʫʤʘʛʠ. ʄʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʨʘʥʝʝ ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʬʠʣʴʪ-

ʨʦʚʘʣʴʥʳʝ ʙʫʤʘʞʢʠ, ʩʤʦʯʝʥʥʳʝ 1 %-ʥʳʤ ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ ʢʨʠʩʪʘʣ-

ʣʚʠʦʣʝʪʘ ʠ ʚʳʩʫʰʝʥʥʳʝ (ʤʝʪʦʜ ɻʨʘʤʘ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ɸ.ɺ. ʉʠʥʝʚʘ). ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʙʫʤʘʞʢʠ ʧʦʤʝʱʘʶʪ ʥʘ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʤʘʟʦʢ ʠ ʩʤʘʯʠʚʘʶʪ ʥʝʩʢʦʣʴ-

ʢʠʤʠ ʢʘʧʣʷʤʠ ʚʦʜʳ. ʆʢʨʘʩʢʫ ʧʨʝʧʘʨʘʪʘ  ʧʨʦʚʦʜʷʪ ʚ ʪʝʯʝʥʠʝ 2é3 ʤʠʥ; 

3. ʌʠʣʴʪʨʦʚʘʣʴʥʫʶ ʙʫʤʘʛʫ ʩʥʠʤʘʶʪ ʩ ʤʘʟʢʘ, ʢʨʘʩʢʫ ʩʣʠʚʘʶʪ ʠ ʥʘʥʦʩʷʪ ʥʘ ʤʘ-

ʟʦʢ ʨʘʩʪʚʦʨ ʃʶʛʦʣʷ ʥʘ 2 ʤʠʥ; 

4. ʈʘʩʪʚʦʨ ʃʶʛʦʣʷ ʩʣʠʚʘʶʪ ʩ ʤʘʟʢʘ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪ 96 %-ʥʘʤ ʩʧʠʨʪʦʤ ʚ ʪʝʯʝ-

ʥʠʝ 30é60 ʩʝʢ. ɿʘʪʝʤ ʧʨʝʧʘʨʘʪ ʧʨʦʤʳʚʘʶʪ ʚʦʜʦʡ ʠ ʧʦʜʩʫʰʠʚʘʶʪ ʬʠʣʴʪʨʦ-

ʚʘʣʴʥʦʡ ʙʫʤʘʛʦʡ; 

5. ʄʘʟʦʢ ʦʢʨʘʰʠʚʘʶʪ ʢʨʘʩʠʪʝʣʝʤ ʬʫʢʩʠʥʦʤ 2é3 ʤʠʥ, ʚʪʦʨʦʡ ʨʘʟ ʧʨʦʤʳʚʘʶʪ 
ʚʦʜʦʡ ʠ ʧʦʜʩʫʰʠʚʘʶʪ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʦʡ. 

ɿʘʪʝʤ ʥʘ ʩʪʝʢʣʦ ʥʘʥʦʩʷʪ ʢʘʧʣʶ ʠʤʤʝʨʩʠʦʥʥʦʛʦ ʤʘʩʣʘ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ 

ʧʨʝʧʘʨʘʪ ʩ ʦʙʲʝʢʪʠʚʦʤ ʭ90 ʠʣʠ ʭ100 ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʦʩʚʝʱʝʥʠʠ. 

 

3.2.2 ʆʢʨʘʩʢʘ ʩʧʦʨ ʙʘʢʪʝʨʠʡ ʧʦ ʐʝʬʬʝʨʫ-ʌʫʣʪʦʥʫ 

 

ʉʫʱʥʦʩʪʴ ʤʝʪʦʜʘ  ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʜʝʡʩʪʚʠʠ ʢʦʥʮʝʥʪʨʠ-

ʨʦʚʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʢʨʘʩʠʪʝʣʷ ʙʨʠʣʣʠʘʥʪʦʚʦʛʦ ʟʝʣʝʥʦʛʦ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʤʘ-

ʣʦʧʨʦʥʠʮʘʝʤʫʶ ʦʙʦʣʦʯʢʫ ʩʧʦʨ ʩ ʜʘʣʴʥʝʡʰʠʤ ʦʙʝʩʮʚʝʯʠʚʘʥʠʝʤ ʮʠʪʦʧʣʘʟʤʳ ʚʝ-
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ʛʝʪʘʪʠʚʥʦʡ ʢʣʝʪʢʠ ʠ ʝʝ ʢʦʥʪʨʘʩʪʥʳʤ ʜʦʢʨʘʰʠʚʘʥʠʝʤ ʩʘʬʨʘʥʠʥʦʤ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʩʧʦʨʳ ʦʢʨʘʰʠʚʘʶʪʩʷ ʚ ʟʝʣʝʥʳʡ ʮʚʝʪ, ʘ ʢʣʝʪʢʠ ï ʚ ʢʨʘʩʥʳʡ.  

ʊʝʭʥʠʢʘ ʦʢʨʘʩʢʠ ʧʦ ʐʝʬʬʝʨʫ-ʌʫʣʪʦʥʫ 

1. ʅʘ ʢʨʘʶ ʧʨʝʜʤʝʪʥʦʛʦ ʩʪʝʢʣʘ (ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʧʨʠʤʝʨʥʦ 1,5-2,0 ʩʤ ʦʪ ʢʨʘʷ) ʛʦ-

ʪʦʚʷʪ ʛʫʩʪʦʡ ʥʝʬʠʢʩʠʨʦʚʘʥʥʳʡ ʤʘʟʦʢ ʠʟ ʯʠʩʪʦʡ ʢʫʣʴʪʫʨʳ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ 

ʙʘʢʪʝʨʠʡ; 

2. ʅʘ ʨʘʩʪʚʦʨ ʥʘʥʦʩʷʪ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʙʨʠʣʣʠʘʥʪʦʚʦʡ ʟʝʣʝʥʠ, ʠ ʤʘʟʦʢ ʩ ʢʨʘʩ-

ʢʦʡ ʥʘʛʨʝʚʘʶʪ ʥʘʜ ʧʣʘʤʝʥʝʤ ʛʦʨʝʣʢʠ ʜʦ ʧʦʷʚʣʝʥʠʷ ʧʘʨʘ. ʅʝʣʴʟʷ ʜʦʧʫʩʢʘʪʴ 

ʧʨʠʢʠʧʘʥʠʷ ʢʨʘʩʢʠ ʢ ʤʘʟʢʫ. ʇʦʵʪʦʤʫ ʧʨʝʧʘʨʘʪ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʪʩʪʨʘʥʷʶʪ ʦʪ 

ʧʣʘʤʝʥʠ. ʅʘʛʨʝʚʘʥʠʝ ʤʘʟʢʘ ʩ ʢʨʘʩʢʦʡ ʧʨʦʚʦʜʷʪ ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥ; 

3. ʂʨʘʩʢʫ ʩʣʠʚʘʶʪ, ʧʨʝʧʘʨʘʪ ʙʳʩʪʨʦ ʧʨʦʤʳʚʘʶʪ ʚʦʜʦʡ ʠ ʧʨʦʩʫʰʠʚʘʶʪ ʬʠʣʴʪ-

ʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʦʡ; 

4. ʆʢʨʘʰʠʚʘʶʪ ʤʘʟʦʢ ʨʘʩʪʚʦʨʦʤ ʩʘʬʨʘʥʠʥʘ 2é3 ʤʠʥ, ʟʘʪʝʤ ʢʨʘʩʢʫ ʩʣʠʚʘʶʪ, 
ʤʘʟʦʢ ʚʪʦʨʠʯʥʦ ʧʨʦʤʳʚʘʶʪ ʚʦʜʦʡ ʠ ʧʦʜʩʫʰʠʚʘʶʪ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʦʡ. 

ɼʘʣʝʝ ʥʘ ʤʘʟʦʢ ʥʘʥʦʩʷʪ ʢʘʧʣʶ ʠʤʤʝʨʩʠʦʥʥʦʛʦ ʤʘʩʣʘ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʦʜ 

ʦʙʲʝʢʪʠʚʦʤ ʥʘ ʭ90 ʠʣʠ ʭ100 ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʦʩʚʝʱʝʥʠʠ. 

 
ʆʬʦʨʤʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʦʪʯʝʪʝ  ʩʪʫʜʝʥʪʳ ʢʨʘʪʢʦ ʢʦʥʩʧʝʢʪʠʨʫʶʪ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʠ ʧʝʨʝ-

ʧʠʩʳʚʘʶʪ ʩʫʱʥʦʩʪʴ ʠ ʪʝʭʥʠʢʫ ʦʢʨʘʩʢʠ ʙʘʢʪʝʨʠʡ ʧʦ ɻʨʘʤʫ ʠ ʩʧʦʨ ʙʘʢʪʝʨʠʡ ʧʦ 

ʐʝʬʬʝʨʫ-ʌʫʣʪʦʥʫ. ɿʘʨʠʩʦʚʳʚʘʶʪ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʢʘʨʪʠʥʳ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ ʙʘʢʪʝʨʠʡ ʩ ʫʯʝʪʦʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʞʜʦʛʦ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ. ʇʦʜ ʢʘʞʜʳʤ ʨʠʩʫʥʢʦʤ ʧʦʜʧʠʩʳʚʘʶʪ ʣʘʪʠʥʩʢʦʝ ʥʘʟʚʘʥʠʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ, ʦʪʥʦʰʝʥʠʝ ʝʛʦ ʢ ʦʢʨʘʩʢʝ ʧʦ ɻʨʘʤʫ, ʫʚʝʣʠʯʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʥʦ-

ʛʦ ʦʙʲʝʢʪʘ. 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ʂʘʢʠʝ ʧʨʠʟʥʘʢʠ ʫʯʠʪʳʚʘʶʪ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʂʘʢʠʝ 
ʧʨʠʟʥʘʢʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʧʨʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʙʘʢʪʝʨʠʡ? 

2. ʂʘʢ ʧʨʦʚʝʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʢʦʢʢʦʚʳʭ ʬʦʨʤ ʙʘʢʪʝʨʠʡ ʧʦ ʠʭ ʚʟʘʠʤʥʦʤʫ 
ʨʘʩʧʦʣʦʞʝʥʠʶ? 

3. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʧʘʣʦʯʢʦʚʠʜʥʳʭ ʙʘʢʪʝʨʠʡ 

ʧʦ ʠʭ ʚʥʝʰʥʝʤʫ ʚʠʜʫ? 

4. ʂʘʢʦʚʦ ʥʘʟʥʘʯʝʥʠʝ ʩʣʦʞʥʳʭ ʤʝʪʦʜʦʚ ʦʢʨʘʩʢʠ ʙʘʢʪʝʨʠʡ? ʂʘʢʠʝ ʩʣʦʞʥʳʝ 
ʤʝʪʦʜʳ ʦʢʨʘʩʢʠ ʙʘʢʪʝʨʠʡ ɺʘʤ ʠʟʚʝʩʪʥʳ? 

5. ɼʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ (ʩʧʝʮʠʘʣʴʥʳʝ) ʤʝʪʦʜʳ ʦʢʨʘʩʢʠ 
ʙʘʢʪʝʨʠʡ? ʇʨʠʚʝʩʪʠ ʧʨʠʤʝʨʳ. 

6. ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʩʫʱʥʦʩʪʴ ʤʝʪʦʜʘ ʦʢʨʘʩʢʠ ʙʘʢʪʝʨʠʡ ʧʦ ɻʨʘʤʫ? 

7. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʚʦʜʷʪ ʦʢʨʘʰʠʚʘʥʠʝ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʙʘʢʪʝ-

ʨʠʡ ʧʦ ʤʝʪʦʜʫ ɻʨʘʤʘ? 

8. ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʩʫʱʥʦʩʪʴ ʤʝʪʦʜʘ ʦʢʨʘʰʠʚʘʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʧʦʨ ʧʦ 
ʐʝʬʬʝʨʫ-ʌʫʣʪʦʥʫ? 

9. ʂʘʢʦʚʘ ʪʝʭʥʠʢʘ ʦʢʨʘʩʢʠ ʩʧʦʨ ʙʘʢʪʝʨʠʡ ʧʦ ʤʝʪʦʜʫ ʐʝʬʬʝʨʘ-ʌʫʣʪʦʥʘ? 

10. ʂʘʢʠʤʠ ʤʝʪʦʜʘʤʠ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʢʘʧʩʫʣʳ ʫ ʙʘʢʪʝʨʠʡ? ʂʘʢ ʦʩʫʱʝʩʪʚʣʷ-

ʶʪ ʦʢʨʘʩʢʫ ʢʘʧʩʫʣ ʧʦ ɹʫʨʨʠ-ɻʠʥʩʫ? 
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ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ4 
 

ʀɿʋʏɽʅʀɽ ʄʆʈʌʆʃʆɻʀʏɽʉʂʀʍ ʀ ʂʋʃʔʊʋʈɸʃʔʅʓʍ  

ʇʈʀɿʅɸʂʆɺ ʄʀʂʈʆʉʂʆʇʀʏɽʉʂʀʍ ɻʈʀɹʆɺ ʀ ɼʈʆɾɾɽʁ.  

ʇʈʀɻʆʊʆɺʃɽʅʀɽ ʇʈɽʇɸʈɸʊʆɺ çʈɸɿɼɸɺʃɽʅʅɸʗ ʂɸʇʃʗè 

 

ʎʝʣʴ ʨʘʙʦʪʳ: ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʨʠʙʦʚ  ʠ 

ʜʨʦʞʞʝʡ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʆʩʚʦʠʪʴ  ʪʝʭ-

ʥʠʢʫ  ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʠʙʦʚ ʠ ʜʨʦʞʞʝʡ ʚ ʧʨʝʧʘʨʘʪʘʭ çʨʘʟ-

ʜʘʚʣʝʥʥʘʷ ʢʘʧʣʷè.  

 

ʆʙʦʨʫʜʦʚʘʥʠʝ, ʤʘʪʝʨʠʘʣʳ: ʄʠʢʨʦʩʢʦʧ; ʧʨʝʧʘʨʦʚʘʣʴʥʳʝ ʠʛʣʳ ʠ ʙʘʢʪʝʨʠʦʣʦ-

ʛʠʯʝʩʢʠʝ ʧʝʪʣʠ; ʧʨʝʜʤʝʪʥʳʝ ʠ ʧʦʢʨʦʚʥʳʝ ʩʪʝʢʣʘ; ʬʠʣʴʪʨʦʚʘʣʴʥʘʷ ʙʫʤʘʛʘ; 

ʩʧʠʨʪʦʚʢʘ; ʣʦʪʦʢ ʩ ʨʝʣʴʩʘʤʠ ʜʣʷ ʧʨʝʜʤʝʪʥʳʭ ʩʪʝʢʦʣ; ʢʫʣʴʪʫʨʳ ʛʨʠʙʦʚ ʨʦʜʦʚ 

Mucor, Aspergillus, Penicillium, Alternaria; ʯʠʩʪʘʷ ʢʫʣʴʪʫʨʘ ʜʨʦʞʞʝʡ Saccharo-

myces cerevisiae. 

 

4.1 ʂʈɸʊʂʀɽ ʊɽʆʈɽʊʀʏɽʉʂʀɽ ʇʆʃʆɾɽʅʀʗ 

 

4.1.1 ʄʦʨʬʦʣʦʛʠʷ ʠ ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ 

 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʛʨʠʙʳ ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʜʮʘʨʩʪʚʫ ʵʫʢʘʨʠʦʪ, ʮʘʨʩʪʚʫ ʛʨʠ-

ʙʦʚ, ʦʪʜʝʣʫ ʠʩʪʠʥʥʳʭ ʛʨʠʙʦʚ ʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʪʨʝʭ ʠʟ ʯʝʪʳʨʝʭ 

ʢʣʘʩʩʦʚ: ʬʠʢʦʤʠʮʝʪʦʚ, ʘʩʢʦʤʠʮʝʪʦʚ ʠ ʜʝʡʪʝʨʦʤʠʮʝʪʦʚ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʮʘʨʩʪʚʘ 

ʛʨʠʙʦʚ ʷʚʣʷʶʪʩʷ ʘʵʨʦʙʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʠ ʧʦ ʪʠʧʫ ʧʠʪʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ 

ʭʝʤʦʦʨʛʘʥʦʛʝʪʦʨʦʪʨʦʬʘʤ. ɹʦʣʴʰʠʥʩʪʚʦ ʛʨʠʙʦʚ ï ʩʘʧʨʦʬʠʪʳ, ʥʦ ʥʝʢʦʪʦʨʳʝ ʚʳ-

ʟʳʚʘʶʪ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʷʚʣʷʶʪʩʷ ʧʘʨʘʟʠʪʘʤʠ. 

ɺʝʛʝʪʘʪʠʚʥʦʝ ʪʝʣʦ ʛʨʠʙʦʚ ʥʘʟʳʚʘʝʪʩʷ ʤʠʮʝʣʠʝʤ. ʄʠʮʝʣʠʡ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦ-

ʞʝʩʪʚʘ ʧʝʨʝʧʣʝʪʘʶʱʠʭʩʷ ʥʠʪʝʡ-ʪʨʫʙʦʯʝʢ, ʥʘʟʳʚʘʝʤʳʭ ʛʠʬʘʤʠ. ɼʠʘʤʝʪʨ ʛʠʬʦʚ, 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 5 ʜʦ 50 ʤʢʤ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʨʦʝʥʠʷ ʤʠʮʝʣʠʷ ʛʨʠʙʳ ʜʝʣʷʪʩʷ 

ʥʘ ʚʳʩʰʠʝ ʠ ʥʠʟʰʠʝ. ʋ ʚʳʩʰʠʭ ʛʨʠʙʦʚ ʛʠʬʳ ʨʘʟʜʝʣʝʥʳ ʧʝʨʝʛʦʨʦʜʢʘʤʠ (ʩʝʧʪʘ-

ʤʠ) ʚ ʮʝʥʪʨʝ ʢʦʪʦʨʳʭ ʠʤʝʝʪʩʷ ʙʦʣʴʰʘʷ ʧʦʨʘ. ɺ ʢʣʘʩʩ ʬʠʢʦʤʠʮʝʪʦʚ ʦʙʲʝʜʠʥʷ-

ʶʪʩʷ ʥʠʟʰʠʝ ʛʨʠʙʳ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʣʘʩʩʦʚ ʘʩʢʦʤʠʮʝʪʦʚ ʠ ʜʝʡʪʝʨʦʤʠʮʝʪʦʚ ʷʚ-

ʣʷʶʪʩʷ ʚʳʩʰʠʤʠ ʛʨʠʙʘʤʠ. 

ɻʨʠʙʳ ï ʵʪʦ ʮʠʥʦʮʠʪʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʦʥʠ ʨʘʩʪʫʪ ʠ 

ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʷʪ ʜʝʣʝʥʠʷ ʷʜʝʨ, ʥʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʢʣʝʪʦʯʥʳʭ ʜʝʣʝʥʠʡ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʛʝʪʘʪʠʚʥʦʝ ʪʝʣʦ ʛʨʠʙʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ ʙʦʣʴʰʫʶ ʤʥʦ-

ʛʦʷʜʝʨʥʫʶ ʢʣʝʪʢʫ. 

ɺʩʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʛʨʠʙʳ ʤʦʛʫʪ ʨʘʟʤʥʦʞʘʪʴʩʷ ʚʝʛʝʪʘʪʠʚʥʦ ʢʫʩʦʯʢʦʤ 

ʤʠʮʝʣʠʷ.  

ʇʨʠ ʙʝʩʧʦʣʦʤ ʨʘʟʤʥʦʞʝʥʠʠ ʫ ʬʠʢʦʤʠʮʝʪʦʚ ʦʙʨʘʟʫʶʪʩʷ ʩʧʦʨʘʥʛʠʝʥʦʩʮʳ, ʘ 

ʫ ʘʩʢʦʤʠʮʝʪʦʚ ï ʢʦʥʠʜʠʝʥʦʩʮʳ. ɼʝʡʪʝʨʦʤʠʮʝʪʳ ʤʦʛʫʪ ʨʘʟʤʥʦʞʘʪʴʩʷ ʤʥʦʛʦʢʣʝ-

ʪʦʯʥʳʤʠ ʢʦʥʠʜʠʷʤʠ. 
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ʌʠʢʦʤʠʮʝʪʳ ʠ ʘʩʢʦʤʠʮʝʪʳ ʷʚʣʷʶʪʩʷ ʩʦʚʝʨʰʝʥʥʳʤʠ ʛʨʠʙʘʤʠ. ʕʪʦ ʟʥʘʯʠʪ, 

ʯʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʠʭ ʢʣʘʩʩʦʚ ʤʦʛʫʪ ʨʘʟʤʥʦʞʘʪʴʩʷ ʧʦʣʦʚʳʤ ʧʫʪʝʤ. ɼʝʡʪʝʨʦ-

ʤʠʮʝʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʥʝʩʦʚʝʨʰʝʥʥʳʤ ʛʨʠʙʘʤ. 

ʂʫʣʴʪʫʨʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ 

ʂʦʣʦʥʠʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ ʧʦ ʨʘʟʤʝʨʘʤ ʚʦ ʤʥʦʛʦ ʨʘʟ ʧʨʝʚʦʩʭʦʜʷʪ 

ʢʦʣʦʥʠʠ ʦʜʥʦʢʣʝʪʦʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ (ʙʘʢʪʝʨʠʡ, ʛʨʠʙʦʚ) ʠ ʥʝʨʝʜʢʦ ʨʘʟʨʘʩʪʘʶʪʩʷ 

ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ. ʂʦʥʩʠʩʪʝʥʮʠʷ ʛʨʠʙ-

ʥʳʭ ʢʦʣʦʥʠʡ ʨʘʟʣʠʯʥʘʷ. ʏʘʱʝ ʦʙʨʘʟʫʶʪʩʷ ʚʦʡʣʦʢʦʦʙʨʘʟʥʳʝ ʠ ʢʦʞʠʩʪʳʝ ʢʦʣʦ-

ʥʠʠ, ʨʝʞʝ ʢʨʦʰʢʦʚʘʪʳʝ. ʇʦʚʝʨʭʥʦʩʪʴ ʢʦʣʦʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʧʫʰʠʩʪʦʡ, ʢʘʢ ʚʘʪʘ, 

ʙʘʨʭʘʪʠʩʪʦʡ, ʤʫʯʥʠʩʪʦʡ, ʧʘʫʪʠʥʦʦʙʨʘʟʥʦʡ, ʥʠʪʝʚʠʜʥʦʡ, ʢʦʞʠʩʪʦʡ ʠʣʠ ʛʣʘʜʢʦʡ. 

ʇʨʠ ʨʦʩʪʝ ʥʘ ʧʣʦʪʥʳʭ ʠ ʞʠʜʢʠʭ ʩʨʝʜʘʭ ʯʘʩʪʴ ʛʠʬʦʚ ʚʨʘʩʪʘʝʪ ʚ ʧʠʪʘʪʝʣʴʥʫʶ 

ʩʨʝʜʫ, ʦʙʨʘʟʫʷ ʩʫʙʩʪʨʘʪʥʳʡ ʤʠʮʝʣʠʡ, ʘ ʜʨʫʛʘʷ ʯʘʩʪʴ ʛʠʬʦʚ ʦʙʨʘʟʫʝʪ ʚʦʟʜʫh-

ʥʳʡ ʤʠʮʝʣʠʡ ʚ ʚʠʜʝ ʧʫʰʠʩʪʦʛʦ ʥʘʣʝʪʘ, ʚʠʜʠʤʦʛʦ ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ.  ʄʠ-

ʮʝʣʠʡ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ ʙʝʩʮʚʝʪʥʳʤ (ʙʝʣʳʤ, ʩʝʨʦʚʘʪʳʤ) ʠʣʠ ʦʢʨʘʰʝʥʥʳʤ 

(ʯʝʨʥʳʤ, ʙʫʨʳʤ, ʟʝʣʝʥʳʤ, ʞʝʣʪʳʤ ʠ ʪ.ʜ.).  ʇʠʛʤʝʥʪʠʨʦʚʘʥ ʪʦʣʴʢʦ ʧʣʦʜʦʥʦʩʷ-

ʱʠʡ ʤʠʮʝʣʠʡ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʨʠʙʦʚ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩ. 5. 

ʈʦʜ Mucor ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ ʬʠʢʦʤʠʮʝʪʦʚ. ʕʪʠ ʛʨʠʙʳ ʠʤʝʶʪ ʥʝʩʝʧʪʠʨʦ-

ʚʘʥʥʳʡ ʤʠʮʝʣʠʡ. ʆʥʠ ʤʦʛʫʪ ʨʘʟʤʥʦʞʘʪʴʩʷ ʙʝʩʧʦʣʳʤ ʠ ʧʦʣʦʚʳʤ ʧʫʪʝʤ ʩ ʦʙʨʘ-

ʟʦʚʘʥʠʝʤ ʩʧʦʨʘʥʛʠʝʥʦʩʮʝʚ (ʨʠʩ. 5). ʉʥʘʨʫʞʠ ʩʧʦʨʘʥʛʠʡ ʧʦʢʨʳʪ ʪʦʥʢʠʤʠ ʰʠʧʘ-

ʤʠ ʠʟ ʢʨʠʩʪʘʣʣʦʚ ʱʘʚʝʣʝʚʦʢʠʩʣʦʛʦ ʢʘʣʴʮʠʷ. ʇʨʠ ʩʦʟʨʝʚʘʥʠʠ ʩʧʦʨʘʥʛʠʡ ʨʘʟʨʳ-

ʚʘʝʪʩʷ, ʩʧʦʨʘʥʛʠʝʩʧʦʨʳ ʚʳʩʚʦʙʦʞʜʘʶʪʩʷ ʠ ʨʘʟʥʦʩʷʪʩʷ ʚʦʟʜʫʰʥʳʤʠ ʧʦʪʦʢʘʤʠ. 

ʅʘ ʩʧʦʨʘʥʛʠʝʥʦʩʮʝ ʧʦʩʣʝ ʦʩʚʦʙʦʞʜʝʥʠʷ ʩʧʦʨʘʥʛʠʷ ʦʪ ʩʧʦʨ ʦʩʪʘʝʪʩʷ ʢʦʣʦʥʢʘ, ʘ 

ʚ ʥʠʞʥʝʡ ʝʝ ʯʘʩʪʠ ï ʚʦʨʦʪʥʠʢ. ʎʚʝʪ ʤʠʮʝʣʠʷ ʤʫʢʦʨʦʚʳʭ ʛʨʠʙʦʚ ʚʥʘʯʘʣʝ ʙʝʣʳʡ, 

ʟʘʪʝʤ ʩʝʨʦʚʘʪʦ-ʦʣʠʚʢʦʚʳʡ, ʚʠʜ ï ʚʦʡʣʦʢʦʧʦʜʦʙʥʳʡ.  

 

 
ʘ 

 
   ʙ 

 
ʚ 

 
ʛ 

ʈʠʩ. 5 ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʨʠʙʦʚ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ: 

ʘ - Mucor;  ʙ - Penicillium; ʚ - Aspergillus; ʛ - Alternaria  

 

ʄʫʢʦʨʦʚʳʝ ʛʨʠʙʳ ʨʘʩʪʫʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʣʘʞʥʦʛʦ ʟʝʨʥʘ, ʩʦʣʦʜʘ, ʢʦʨʥʝ-

ʧʣʦʜʦʚ, ʥʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ, ʥʘ ʩʪʝʥʘʭ ʩʳʨʳʭ ʧʦʤʝʱʝʥʠʡ ʚ ʚʠʜʝ ʩʝʨʦʚʘʪʦʛʦ 

ʧʫʰʠʩʪʦʛʦ ʥʘʣʝʪʘ. Mucor nigricans ʷʚʣʷʝʪʩʷ ʚʦʟʙʫʜʠʪʝʣʝʤ ʢʘʛʘʪʥʦʡ ʛʥʠʣʠ ʩʘ-
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ʭʘʨʥʦʡ ʩʚʝʢʣʳ. ʄʥʦʛʠʝ ʤʫʢʦʨʦʚʳʝ ʛʨʠʙʳ  ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʠ ʩʧʠʨʪʘ (ʛʨʠʙʳ ʚʠʜʦʚ Mucor 

javanicus, Mucor racemosus), ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʢʘʨʦʪʠʥʦʠʜʦʚ, ʩʪʝʨʦʠʜʦʚ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ  Aspergillus  ʠ Penicillium  ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ ʘʩʢʦ-

ʤʠʮʝʪʦʚ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ ʚʳʩʰʠʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʩʦʚʝʨʰʝʥʥʳʝ ʛʨʠʙʳ. 

ʇʨʠ ʙʝʩʧʦʣʦʤ ʨʘʟʤʥʦʞʝʥʠʠ ʩ ʧʦʤʦʱʴʶ ʩʧʦʨ ʵʪʠ ʛʨʠʙʳ ʦʙʨʘʟʫʶʪ ʢʦʥʠʜʠʝʥʦʩ-

ʮʳ (ʨʠʩ. 5). ɸʩʧʝʨʛʠʣʣʳ ʠ ʧʝʥʠʮʠʣʣʳ ʦʪʥʦʩʷʪʩʷ ʢ ʧʣʦʜʦʩʫʤʯʘʪʳʤ ʛʨʠʙʘʤ. ʕʪʦ 

ʟʥʘʯʠʪ ʯʪʦ ʧʨʠ ʧʦʣʦʚʦʤ ʨʘʟʤʥʦʞʝʥʠʠ ʫ ʥʠʭ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʧʣʦʜʦʚʳʭ ʪʝʣʘʭ 

ʦʙʨʘʟʫʶʪʩʷ ʘʩʢʠ (ʩʫʤʢʠ), ʚ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ 8 ʘʩʢʦʩʧʦʨ. 

ʂ ʨʦʜʫ Penicillium ʦʪʥʦʩʠʪʩʷ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʚʩʝʭ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ. ʆʥʠ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʦʯʚʝ, ʚ ʚʦʟʜʫʭʝ ʧʣʦʭʦ ʧʨʦʚʝʪʨʠʚʘʝʤʳʭ ʧʦʤʝʱʝʥʠʡ 

ʠ ʚʳʟʳʚʘʶʪ ʧʦʨʯʫ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ. ʕʪʦʪ ʛʨʠʙ ʠʤʝʝʪ ʚʝʪʚʷ-

ʱʠʡʩʷ ʩʝʧʪʠʨʦʚʘʥʥʳʡ ʤʠʮʝʣʠʡ (ʜʠʘʤʝʪʨ ʛʠʬʦʚ ï 2é3 ʤʢʤ) ʠ ʩʝʧʪʠʨʦʚʘʥʥʳʝ 

ʢʦʥʠʜʠʝʥʦʩʮʳ (ʥʘʧʦʤʠʥʘʶʪ ʢʠʩʪʦʯʢʠ), ʢʦʪʦʨʳʝ ʥʘ ʢʦʥʮʝ ʨʘʟʚʝʪʚʣʷʶʪʩʷ ʚ ʚʠʜʝ 

ʦʪʨʦʩʪʢʦʚ ï ʩʪʝʨʠʛʤ. ʆʪ ʥʠʭ ʦʪʭʦʜʷʪ ʢʦʥʠʜʠʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʮʝʧʦʯʝʢ ʩʧʦʨ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʢʦʥʠʜʠʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʦʛʦ ʮʚʝʪʘ (ʙʝʣʳʝ, ʟʝʣʝʥʳʝ ʠ ʜʨ.). 

ʄʥʦʛʠʝ ʧʝʥʠʮʠʣʣʳ  ʠʩʧʦʣʴʟʫʶʪʩʷ  ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʟʣʠʯ-

ʥʳʭ ʮʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʉʨʝʜʠ ʚʳʜʝʣʝʥʥʳʭ ʰʪʘʤʤʦʚ ʵʪʦʛʦ ʨʦʜʘ 25 % ʦʙʣʘʜʘʶʪ 

ʘʥʪʠʙʠʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʘ ʪʘʢʠʝ ʚʠʜʳ ʢʘʢ Penicillium notatum, Penicillium 

chrysogenum ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʧʨʦʜʫʮʝʥʪʳ ʧʝʥʠʮʠʣʣʠʥʘ. ʅʝʢʦʪʦʨʳʝ ʚʠʜʳ ʧʝ-

ʥʠʮʠʣʣʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʧʨʦʜʫʮʝʥʪʳ ʬʝʨʤʝʥʪʦʚ ʠ ʣʠʧʠʜʦʚ. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʤʷʛʢʠʭ ʩʳʨʦʚ ʨʦʢʬʦʨ ʠ ʢʘʤʘʤʙʝʨ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʣʘʛʦʨʦʜʥʳʝ ʧʣʝʩʝʥʠ 

Penicillium roqueforti ʠ Penicillium camamberti.  

ɻʨʠʙʳ ʨʦʜʘ Aspergillus ʥʘʩʯʠʪʳʚʘʶʪ ʙʦʣʝʝ 200 ʚʠʜʦʚ. ʕʪʠ ʛʨʠʙʳ ʠʤʝʶʪ 

ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʡ ʚʝʪʚʷʱʠʡʩʷ ʤʠʮʝʣʠʡ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʝʧʪʘʤʠ. ʂʦʥʠʜʠʝ-

ʥʦʩʮʳ ʥʝʩʝʧʪʠʨʦʚʘʥʳ, ʚʝʨʭʥʠʝ ʠʭ ʢʦʥʮʳ ʛʨʫʰʝʚʠʜʥʦ ʠʣʠ ʰʘʨʦʚʠʜʥʦ ʨʘʩʰʠʨʝ-

ʥʳ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʦʡ ʛʦʣʦʚʢʠ. ʅʘ ʛʦʣʦʚʢʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʢʝʛʣʝʦʙʨʘʟʥʳʝ ʩʪʝ-

ʨʠʛʤʳ ʩ ʮʝʧʦʯʢʘʤʠ ʢʦʥʠʜʠʡ, ʢʦʪʦʨʳʝ ʥʘʧʦʤʠʥʘʶʪ ʩʪʨʫʡʢʠ ʚʦʜʳ, ʚʳʣʠʚʘʶ-

ʱʠʝʩʷ ʠʟ ʣʝʡʢʠ. ʆʪʩʶʜʘ ʚʦʟʥʠʢʣʦ ʥʘʟʚʘʥʠʝ çʣʝʝʯʥʘʷ ʧʣʝʩʝʥʴè (aspergere ʧʦ ʣʘ-

ʪʳʥʠ ï ʧʦʣʠʚʘʪʴ, ʦʧʨʳʩʢʠʚʘʪʴ). ʂʦʥʠʜʠʠ ʘʩʧʝʨʛʠʣʣʦʚ ʧʨʠ ʩʦʟʨʝʚʘʥʠʠ ʧʨʠʦʙʨʝ-

ʪʘʶʪ ʨʘʟʣʠʯʥʫʶ ʦʢʨʘʩʢʫ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʚʠ-

ʜʦʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ.  

ʊʘʢ ʞʝ ʢʘʢ ʠ ʧʝʥʠʮʠʣʣʳ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Aspergillus ʰʠʨʦʢʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʳ ʚ ʧʨʠʨʦʜʝ ʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝ-

ʱʝʩʪʚ. ʆʥʠ ʚʳʟʳʚʘʶʪ ʧʣʝʩʥʝʚʝʥʠʝ ʤʥʦʛʠʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʕʪʠ ʛʨʠʙʳ ʷʚ-

ʣʷʶʪʩʷ ʧʨʦʜʫʮʝʥʪʘʤʠ ʤʥʦʛʠʭ ʮʝʥʥʳʭ ʚʝʱʝʩʪʚ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ. ʊʘʢ, Aspergillus niger, ʧʨʠʤʝʥʷʶʪ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʳ; Aspergillus terreus ï ʠʪʘʢʦʥʦʚʦʡ ʢʠʩʣʦʪʳ   

Aspergillus flavus ʠ Aspergillus terricola ʦʙʨʘʟʫʶʪ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʡ ʢʦʤʧʣʝʢʩ 

ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ; Aspergillus oryzae  ʠ Aspergillus awamori ʷʚʣʷʶʪ-

ʩʷ ʣʫʯh ʠʤʠ ʧʨʦʜʫʮʝʥʪʘʤʠ ʘʤʠʣʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ. 

ɻʨʠʙʳ ʨʦʜʘ Alternaria ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ ʥʝʩʦʚʝʨʰʝʥʥʳʭ ʛʨʠʙʦʚ ï ʜʝʡʪʝ-

ʨʦʤʠʮʝʪʦʚ. ʕʪʦ ʚʳʩʰʠʝ ʛʨʠʙʳ. ʆʥʠ ʠʤʝʶʪ ʩʝʧʪʠʨʦʚʘʥʥʳʡ ʤʠʮʝʣʠʡ ʠ ʢʦʨʦʪʢʠʝ 

ʥʝʩʝʧʪʠʨʦʚʘʥʥʳʝ ʢʦʥʠʜʠʝʥʦʩʮʳ, ʥʘ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʤʥʦʛʦʢʣʝʪʦʯʥʳʝ ʢʦʥʠ-

ʜʠʠ ʛʨʫʰʝʚʠʜʥʦʡ ʠʣʠ ʣʠʤʦʥʦʚʠʜʥʦʡ ʬʦʨʤʳ (ʨʠʩ. 5). ɻʨʠʙ ʷʚʣʷʝʪʩʷ ʚʦʟʙʫʜʠʪʝ-
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ʣʝʤ ʯʝʨʥʦʡ ʛʥʠʣʠ ï ʙʦʣʝʟʥʠ ʢʦʨʥʝʧʣʦʜʦʚ ʠ ʧʣʦʜʦʚ, ʘ ʪʘʢʞʝ ʚʦʟʙʫʜʠʪʝʣʝʤ ʧʦʨ-

ʯʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

 

4.1.2 ʄʦʨʬʦʣʦʛʠʷ ʜʨʦʞʞʝʡ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

 

ɼʨʦʞʞʠ ï ʵʪʦ ʚʳʩʰʠʝ ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʛʨʠʙʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʜʨʦʞʞʝʡ ʦʪ-

ʥʦʩʠʪʩʷ ʢ ʜʚʫʤ ʢʣʘʩʩʘʤ ʛʨʠʙʦʚ ï ʘʩʢʦʤʠʮʝʪʘʤ ʠ ʜʝʡʪʝʨʦʤʠʮʝʪʘʤ.  

ɼʨʦʞʞʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʠʩʣʦʨʦʜʫ ʜʝʣʷʪʩʷ ʥʘ ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ ʘʥʘʵʨʦʙʳ 

(ʚ ʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʫʱʝʩʪʚʣʷʶʪ ʜʳʭʘʥʠʝ ʠ ʘʢʪʠʚʥʦ ʥʘʢʘʧʣʠʚʘʶʪ ʙʠʦʤʘʩʩʫ, 

ʘ  ʚ ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʟʳʚʘʶʪ ʩʧʠʨʪʦʚʦʝ ʙʨʦʞʝʥʠʝ) ʠ  ʘʵʨʦʙʳ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠ ʜʨʦʞʞʠ ʨʘʟʥʦʦʙʨʘʟʥʳ. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʨʘʟʤʝʨʘʤʠ ʠ ʬʦʨʤʦʡ ʢʣʝʪʦʢ. ʈʘʟʤʝʨʳ ʢʣʝʪʦʢ ʜʨʦʞʞʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ 

ʚʘʨʴʠʨʫʶʪ ʚ ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʝʣʘʭ; ʦʪ 2,5 ʜʦ 10 ʤʢʤ ʚ ʧʦʧʝʨʝʯʥʠʢʝ ʠ ʦʪ 4 ʜʦ 20 

ʤʢʤ ʚ ʜʣʠʥʫ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ ʜʨʦʞʞʝʡ  ʠʟʦʙʨʘʞʝʥʦ ʥʘ 

ʨʠʩ. 6. 
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ʈʠʩ. 6  ʌʦʨʤʳ ʜʨʦʞʞʝʚʳʭ ʢʣʝʪʦʢ: ʘ - ʦʚʘʣʴʥʘʷ ʷʡʮʝʚʠʜʥʘʷ;  

ʙ -  ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ; ʚ ï ʘʧʠʢʫʣʷʪʥʘʷ; ʣʠʤʦʥʦʚʠʜʥʘʷ;  ʛ ï ʩʪʨʝʣʦʚʠʜʥʘʷ; 

ʜ ï ʪʨʝʫʛʦʣʴʥʘʷ; ʝ ï ʩʝʨʧʦʚʠʜʥʘʷ; ʞ ï ʢʦʣʙʦʚʠʜʥʘʷ; ʟ, ʠ - ʤʠʮʝʣʝʚʠʜʥʘʷ 

ʌʦʨʤʘ ʠ ʨʘʟʤʝʨʳ ʜʨʦʞʞʝʚʳʭ ʢʣʝʪʦʢ ʟʘʚʠʩʷʪ ʦʪ ʚʠʜʘ, ʚʦʟʨʘʩʪʘ, ʧʠʪʘʪʝʣʴ-

ʥʦʡ ʩʨʝʜʳ, ʩʧʦʩʦʙʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʜʨʦʞʞʠ ʚʝʛʝʪʘʪʠʚʥʦ ʤʦʛʫʪ ʨʘʟʤʥʦʞʘʪʴʩʷ ʧʦʯʢʦʚʘ-

ʥʠʝʤ (ʪʘʢ ʨʘʟʤʥʦʞʘʶʪʩʷ ʜʨʦʞʞʠ ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ), ʙʠʥʘʨʥʳʤ ʜʝʣʝʥʠʝʤ (ʭʘ-
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ʨʘʢʪʝʨʥʦ ʜʣʷ ʜʨʦʞʞʝʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʠʣʠ ʧʘʣʦʯʢʦʚʠʜʥʦʡ ʬʦʨʤʳ) ʠʣʠ ʧʦʯ-

ʢʫʶʱʠʤʩʷ ʜʝʣʝʥʠʝʤ. ʂʨʦʤʝ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ, ʜʨʦʞʞʠ ï ʘʩʢʦʤʠʮʝʪʳ 

ʤʦʛʫʪ ʨʘʟʤʥʦʞʘʪʴʩʷ ʧʦʣʦʚʳʤ ʧʫʪʝʤ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʩʢʦʩʧʦʨ. 

ʀʟ ʜʨʦʞʞʝʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʢʣʘʩʩʫ ʘʩʢʦʤʠʮʝʪʦʚ, ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ 

ʜʨʦʞʞʠ-ʩʘʭʘʨʦʤʠʮʝʪʳ ʨʦʜʘ Saccharomyces, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɻʣʘʚʥʳʤ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ ʵʪʠʭ ʜʨʦʞʞʝʡ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʩʙʨʘʞʠʚʘʶʪ ʩʘʭʘʨʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʠ ʜʠ-

ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ. ɼʨʦʞʞʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʘʟʳʚʘʶʪʩʷ 

ʢʫʣʴʪʫʨʥʳʤʠ ʜʨʦʞʞʘʤʠ. ʊʘʢ, ʚ ʭʣʝʙʦʧʝʢʘʨʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʩʧʠʨʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʝʨʭʦʚʳʝ ʜʨʦʞʞʠ ʨʦʜʘ Saccharomyces cerevisiae. ɼʨʦʞʞʠ 

ʚʠʜʘ Saccharomyces minor ʥʘʰʣʠ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʞʘʥʦʛʦ ʭʣʝʙʘ ʠ 

ʢʚʘʩʘ. ɺ ʧʠʚʦʚʘʨʝʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʠʟʦʚʳʝ ʜʨʦʞʞʠ Saccharomyces 

carlsbergensis. ɼʨʦʞʞʠ-ʩʘʭʘʨʦʤʠʮʝʪʳ ʠʤʝʶʪ ʦʚʘʣʴʥʫʶ ʬʦʨʤʫ, ʚʝʛʝʪʘʪʠʚʥʦ 

ʨʘʟʤʥʦʞʘʁ ʪʩʷ ʧʦʯʢʦʚʘʥʠʝʤ, ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʤʥʦʞʘʶʪʩʷ ʧʦʣʦ-

ʚʳʤ ʧʫʪʝʤ ʘʩʢʦʩʧʦʨʘʤʠ. 

ʅʝʢʦʪʦʨʳʝ ʩʧʦʨʦʛʝʥʥʳʝ ʜʨʦʞʞʠ ʷʚʣʷʶʪʩʷ ʜʠʢʠʤʠ ʜʨʦʞʞʘʤʠ. ʕʪʠ ʜʨʦʞ-

ʞʠ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʢʫʣʴʪʫʨʥʳʝ, ʩʧʦʩʦʙʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʧʠʨʪʦʚʦʝ ʙʨʦʞʝʥʠʝ, ʥʦ 

ʧʦʤʠʤʦ ʩʧʠʨʪʘ ʦʙʨʘʟʫʶʪ ʤʥʦʛʦ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ (ʪʘʢʠʭ ʢʘʢ ʘʣʴʜʝʛʠʜʳ, 

ʚʳʩʰʠʝ ʩʧʠʨʪʳ, ʵʬʠʨʳ ʠ ʜʨ.) ʠ ʧʦʵʪʦʤʫ ʫʭʫʜʰʘʶʪ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʧʨʦʜʫʢʪʘ. ʕʪʠ ʜʨʦʞʞʠ ʷʚʣʷʶʪʩʷ ʚʨʝʜʠʪʝʣʷʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʥʘ-

ʧʠʪʢʦʚ (ʧʠʚʘ, ʚʠʥʘ, ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ), ʘ ʪʘʢʞʝ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʧʦʨʯʠ 

ʤʥʦʛʠʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ.  

ɼʨʦʞʞʠ - ʜʝʡʪʝʨʦʤʠʮʝʪʳ ʤʦʛʫʪ ʨʘʟʤʥʦʞʘʪʴʩʷ ʪʦʣʴʢʦ ʚʝʛʝʪʘʪʠʚʥʳʤ ʩʧʦ-

ʩʦʙʦʤ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʜʨʦʞʞʝʡ (ʥʘʧʨʠʤʝʨ, ʜʨʦʞʞʠ ʨʦʜʘ Candida)  ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʨʤʦʚʦʛʦ ʙʝʣʢʘ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠ-

ʩʣʦʪ, ʚʠʪʘʤʠʥʦʚ ʠ ʜʨʫʛʠʭ ʧʨʦʜʫʢʪʦʚ ʤʠʢʨʦʙʥʦʛʦ ʩʠʥʪʝʟʘ. ɼʨʦʞʞʠ ʚʠʜʘ 

Torulopsis kefir ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʟʘʢʚʘʩʢʠ ï ʢʝʬʠʨʥʦʛʦ ʛʨʠʙʢʘ. 

ɼʨʫʛʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʝʩʦʚʝʨʰʝʥʥʳʭ (ʘʩʧʦʨʦʛʝʥʥʳʭ) ʜʨʦʞʞʝʡ ʷʚʣʷʶʪʩʷ ʜʠ-

ʢʠʤʠ ʜʨʦʞʞʘʤʠ ʠ ʚʳʟʳʚʘʶʪ  ʧʦʨʯʫ ʤʥʦʛʠʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʂ ʜʨʦʞʞʘʤ- 

ʚʨʝʜʠʪʝʣʷʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʥʦʩʷʪʩʷ ʜʨʦʞʞʠ ʨʦʜʦʚ Pichia, Hansenula, Candida, 

Rhodotorula, Torula, Torulopsis, Mycoderma, Trichosporon ʠ ʜʨ. ʉʨʝʜʠ ʘʩʧʦʨʦ-

ʛʝʥʥʳʭ ʜʨʦʞʞʝʡ ʚʩʪʨʝʯʘʶʪʩʷ ʣʦʞʥʳʝ ʜʨʦʞʞʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʧʩʝʚʜʦʤʠ-

ʮʝʣʠʡ ʠ ʨʘʩʪʫʪ ʥʘ ʞʠʜʢʠʭ ʩʫʙʩʪʨʘʪʘʭ ʚ ʚʠʜʝ ʧʣʝʥʦʢ. 

 

4.2 ʇʆʈʗɼʆʂ ɺʓʇʆʃʅɽʅʀʗ ʈɸɹʆʊʓ 

 

ʅʘ ʟʘʥʷʪʠʠ ʩʪʫʜʝʥʪʳ ʠʟʫʯʘʶʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʛʨʠʙʦʚ ʠ ʜʨʦʞ-

ʞʝʡ, ʠʭ ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ, ʟʥʘʢʦʤʷʪʩʷ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʦʪʜʝʣʴʥʳʭ 

ʢʣʘʩʩʦʚ. ʆʩʚʘʠʚʘʶʪ ʤʝʪʦʜʠʢʫ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ çʨʘʟʜʘʚʣʝʥʥʘʷ ʢʘʧʣʷè 

ʠ ʪʝʭʥʠʢʫ  ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʷ ʞʠʚʳʭ ʥʝʦʢʨʘʰʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

 

4.2.1 ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʪʠʧʘ çʨʘʟʜʘʚʣʝʥʥʘʷ ʢʘʧʣʷè 

 

1. ʅʘ ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ ʪʨʫʙʦʯʢʦʡ ʠʣʠ ʧʠʧʝʪʢʦʡ ʥʘʥʦʩʷʪ ʙʦʣʴʰʫʶ ʢʘʧʣʶ ʚʦ-

ʜʳ ʠʣʠ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ; 
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2. ɿʘʞʠʛʘʶʪ ʩʧʠʨʪʦʚʢʫ, ʧʨʦʢʘʣʠʚʘʶʪ ʧʨʝʧʘʨʦʚʘʣʴʥʫʶ ʠʛʣʫ ʥʘʜ ʧʣʘʤʝʥʝʤ ʛʦ-

ʨʝʣʢʠ ʠ ʦʪʙʠʨʘʶʪ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʮʝʣʠʷ ʠʟ ʧʨʦʙʠʨʢʠ ʠʣʠ ʯʘʰʢʠ 

ʇʝʪʨʠ, ʩʦʙʣʶʜʘʷ ʧʨʘʚʠʣʘ ʘʩʝʧʪʠʢʠ (ʩʤ. ʨʘʟʜʝʣ 2.1.1); 

3. ʄʠʮʝʣʠʡ ʘʢʢʫʨʘʪʥʦ ʧʦʤʝʱʘʶʪ ʚ ʢʘʧʣʶ, ʥʘʥʝʩʝʥʥʫʶ ʥʘ ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ ʠ 
ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ ʠʛʣ ʨʘʩʧʨʘʚʣʷʶʪ ʝʛʦ ʚ ʚʦʜʝ; 

4. ʇʨʝʧʘʨʘʪ ʥʘʢʨʳʚʘʶʪ ʧʦʢʨʦʚʥʳʤ ʩʪʝʢʣʦʤ ʠ ʩʣʝʛʢʘ ʧʨʠʜʘʚʣʠʚʘʶʪ. ʀʟʣʠʰʢʠ 

ʚʦʜʳ ʫʜʘʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʠ. 

5. ʄʠʢʨʦʩʢʦʧʠʨʫʶʪ ʧʨʝʧʘʨʘʪ çʨʘʟʜʘʚʣʝʥʥʘʷ ʢʘʧʣʷè ʩʥʘʯʘʣʘ ʩ ʦʙʲʝʢʪʠʚʦʤ ʭ8, ʘ 
ʟʘʪʝʤ ʭ40 ʚ ʟʘʪʝʤʥʝʥʥʦʤ ʧʦʣʝ ʟʨʝʥʠʷ (ʢʦʥʜʝʥʩʦʨ ʦʧʫʱʝʥ, ʰʪʦʨʢʘ ʠʨʠʩ-

ʜʠʘʬʨʘʛʤʳ ʧʨʠʢʨʳʪʘ). 

ʇʨʠ ʦʪʙʦʨʝ ʠ ʤʠʢʨʦʩʢʦʧʠʠ ʧʨʝʧʘʨʘʪʦʚ  ʛʨʠʙʦʚ ʫʯʠʪʳʚʘʶʪ ʩʣʝʜʫʶʱʠʝ ʨʝ-

ʢʦʤʝʥʜʘʮʠʠ: 

ʘ) ʛʨʠʙ ʨʦʜʘ Mucor. ʆʪʙʠʨʘʶʪ ʯʝʨʥʦʚʘʪʦ-ʩʝʨʳʡ ʧʫʰʠʩʪʳʡ ʚʦʟʜʫʰʥʳʡ ʤʠʮʝ-

ʣʠʡ. ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʠ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʛʠʬʳ ʩ ʟʘʧʦʣʥʝʥʥʳʤʠ ʩʧʦʨʘʤʠ 

ʩʧʦʨʘʥʛʠʷʤʠ ʠ ʢʦʣʦʥʢʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʦʩʚʦʙʦʞʜʝʥʠʠ ʩʧʦʨʘʥʛʠʷ; 

ʙ) ʛʨʠʙ ʨʦʜʘ Aspergillus. ʆʪʙʠʨʘʶʪ ʥʝʤʥʦʛʦ ʧʫʰʠʩʪʦʛʦ ʤʠʮʝʣʠʷ ʩ ʦʢʨʘʰʝʥʥʳ-

ʤʠ ʢʦʥʠʜʠʷʤʠ, ʩʣʝʛʢʘ ʫʛʣʫʙʣʷʷʩʴ ʠʛʣʦʡ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ. ʆʙʨʘʱʘʶʪ ʚʥʠ-

ʤʘʥʠʝ ʥʘ ʥʝʩʝʧʪʠʨʦʚʘʥʥʳʝ ʢʦʥʠʜʠʝʥʦʩʮʳ; 

ʚ) ʛʨʠʙ ʨʦʜʘ Penicillium. ʇʨʠ ʦʪʙʦʨʝ ʩʪʘʨʘʶʪʩʷ ʚʟʷʪʴ ʤʦʣʦʜʦʡ ʤʠʮʝʣʠʡ (ʥʘ ʛʨʘ-

ʥʠʮʝ ʦʢʨʘʰʝʥʥʦʛʦ ʠ ʙʝʣʦʛʦ ʤʠʮʝʣʠʷ), ʫʛʣʫʙʣʷʷʩʴ ʠʛʣʦʡ ʚ ʩʨʝʜʫ. ʆʙʨʘʱʘʶʪ 

ʚʥʠʤʘʥʠʝ ʥʘ ʩʝʧʪʠʨʦʚʘʥʥʳʝ ʛʠʬʳ ʩ ʢʠʩʪʦʯʢʘʤʠ. 

ʛ) ʛʨʠʙ ʨʦʜʘ  Alternaria. ɹʝʨʫʪ ʛʨʠʙʥʠʮʫ ʚ ʯʝʨʥʳʭ ʫʯʘʩʪʢʘʭ, ʫʛʣʫʙʣʷʷʩʴ ʚ ʥʝʝ 

ʠʛʣʘʤʠ. ʆʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʩʝʧʪʠʨʦʚʘʥʥʳʡ ʤʠʮʝʣʠʡ, ʩʣʘʙʦ ʨʘʟʚʠʪʳʝ ʢʦʥʠ-

ʜʠʝʥʦʩʮʳ ʠ ʢʨʫʧʥʳʝ ʢʦʥʠʜʠʠ, ʠʤʝʶʱʠʝ ʚʠʜ ʦʢʨʫʛʣʳʭ ʠʣʠ ʟʘʦʩʪʨʝʥʥʳʭ ʤʥʦʛʦ-

ʢʣʝʪʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʥʘʧʦʤʠʥʘʶʱʠʭ çʛʨʘʥʘʪʳ-ʣʠʤʦʥʢʠè. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʨʦʞʞʝʡ ʥʘ ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ ʥʘʥʦʩʷʪ ʩʫʩʧʝʥʟʠʶ 

ʜʨʦʞʞʝʡ, ʥʘʢʨʳʚʘʶʪ ʧʦʢʨʦʚʥʳʤ ʩʪʝʢʣʦʤ, ʠʟʣʠʰʢʠ ʚʦʜʳ ʫʜʘʣʷʶʪ ʬʠʣʴʪʨʦ-

ʚʘʣʴʥʦʡ ʙʫʤʘʛʦʡ. ʄʠʢʨʦʩʢʦʧʠʨʫʶʪ ʧʨʝʧʘʨʘʪ ʠ ʦʙʲʝʢʪʠʚʦʤ ʭ8 ʠ ʭ40. 

 

ʆʬʦʨʤʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ɺ ʦʪʯʝʪʝ  ʩʪʫʜʝʥʪʳ ʢʨʘʪʢʦ ʢʦʥʩʧʝʢʪʠʨʫʶʪ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. ɿʘʨʠ-

ʩʦʚʳʚʘʶʪ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʢʘʨʪʠʥʳ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʫʣʴʪʫʨ ʛʨʠʙʦʚ ʠ ʜʨʦʞ-

ʞʝʡ ʩ ʫʯʝʪʦʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʞʜʦʛʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ. ʇʦʜ 

ʢʘʞʜʳʤ ʨʠʩʫʥʢʦʤ ʧʦʜʧʠʩʳʚʘʶʪ ʣʘʪʠʥʩʢʦʝ ʥʘʟʚʘʥʠʝ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʨʝʧʘʨʘʪʘ. 

ʆʧʠʩʳʚʘʶʪ ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʠʟʫʯʘʝʤʳʭ ʛʨʠʙʦʚ. 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ʂʘʢ ʛʦʪʦʚʷʪʩʷ ʧʨʝʧʘʨʘʪʳ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ ʠ ʜʨʦʞʞʝʡ? 

2. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʤʠʢʨʦ-

ʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ. 

3.  ʂʘʢʠʝ ʛʨʠʙʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʨʛʘʥʠʯʝ-

ʩʢʠʭ ʢʠʩʣʦʪ, ʬʝʨʤʝʥʪʦʚ, ʘʥʪʠʙ0ʠʦʪʠʢʦʚ ʠ ʜʨʫʛʠʭ ʮʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ? 

4. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʨʦʞʞʝʡ. 

5. ʏʪʦ ʪʘʢʦʝ ʢʫʣʴʪʫʨʥʳʝ ʜʨʦʞʞʠ? ɺ ʢʘʢʠʭ ʦʪʨʘʩʣʷʭ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ? 
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ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ5 
 

ʂʋʃʔʊʀɺʀʈʆɺɸʅʀɽ. ʇʆʃʋʏɽʅʀɽ ʏʀʉʊʓʍ ʀ 

ʅɸʂʆʇʀʊɽʃʔʅʓʍ ʂʋʃʔʊʋʈ ʄʀʂʈʆʆʈɻɸʅʀɿʄʆɺ. 

ʀɿʋʏɽʅʀɽ ʂʋʃʔʊʋʈɸʃʔʅʓʍ ʉɺʆʁʉʊɺ ʀ 

ʄʆʈʌʆʃʆɻʀʀ ɺʓɼɽʃɽʅʅʓʍ ʂʋʃʔʊʋʈ 

(ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ 2-ʭ ʟʘʥʷʪʠʷʭ) 

 

ʎʝʣʴ ʨʘʙʦʪʳ: ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʤʝʪʦʜʘʤʠ ʧʦʣʫʯʝʥʠʷ ʥʘʢʦʧʠʪʝʣʴʥʳʭ ʠ ʯʠʩʪʳʭ 

ʢʫʣʴʪʫʨ ʤʠʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʩʚʦʠʪʴ ʪʝʭʥʠʢʫ ʧʦʩʝʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʧʣʦʪ-

ʥʳʝ ʠ ʞʠʜʢʠʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʠ ʤʝʪʦʜʠʢʠ ʚʳʜʝʣʝʥʠʷ ʯʠʩʪʳʭ ʠ ʥʘʢʦʧʠʪʝʣʴ-

ʥʳʭ ʢʫʣʴʪʫʨ ʠʟ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʅʘʫʯʠʪʴʩʷ ʦʧʠʩʳʚʘʪʴ 

ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

 

ʆʙʦʨʫʜʦʚʘʥʠʝ  ʠ ʤʘʪʝʨʠʘʣʳ: ʉʧʠʨʪʦʚʢʘ; ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʘʷ ʧʝʪʣʷ ʠ ʧʨʝʧʘ-

ʨʦʚʘʣʴʥʘʷ ʠʛʣʘ; ʧʨʦʙʠʨʢʠ ʩʦ ʩʚʝʞʝʧʨʠʛʦʪʦʚʣʝʥʥʳʤ ʩʢʦʰʝʥʥʳʤ ʤʷʩʦʧʝʧʪʦʥ-

ʥʳʤ ʘʛʘʨʦʤ (ʄʇɸ); ʯʘʰʢʠ ʇʝʪʨʠ ʩ ʄʇɸ; ʧʨʦʙʠʨʢʠ ʩʦ ʩʪʝʨʠʣʴʥʳʤ ʦʙʝʟʞʠʨʝʥ-

ʥʳʤ ʤʦʣʦʢʦʤ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 5 % ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ;  ʩʳʨʦʝ ʤʦʣʦʢʦ; ʛʥʠʶʱʝʝ 

ʤʷʩʦ; ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʩʤʝʩʴ ˉ1 (ʩʦʩʪʦʷʱʘʷ, ʥʘʧʨʠʤʝʨ, ʠʟ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ ʩʪʘ-

ʬʠʣʦʢʦʢʢʘ ʠ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ) ʠ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʩʤʝʩʴ ˉ2 (ʩʦʩʪʦʷʱʘʷ ʠʟ ʯʠʩ-

ʪʳʭ ʢʫʣʴʪʫʨ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Bacillus ʠ  ʙʘʢʪʝʨʠʡ, ʥʝ ʦʙʨʘʟʫʶʱʠʭ ʩʧʦʨ); ʤʠʢʨʦ-

ʩʢʦʧ; ʠʤʤʝʨʩʠʦʥʥʦʝ ʤʘʩʣʦ; ʬʠʣʴʪʨʦʚʘʣʴʥʘʷ ʙʫʤʘʛʘ; ʥʘʙʦʨ ʢʨʘʩʦʢ ʜʣʷ ʦʢʨʘʩʢʠ 

ʧʦ ɻʨʘʤʫ (ʬʠʣʴʪʨʦʚʘʣʴʥʳʝ ʙʫʤʘʞʢʠ ʩ ʛʝʥʮʠʘʥʚʠʦʣʝʪʦʤ, ʨʘʩʪʚʦʨʳ ʃʶʛʦʣʷ ʠ 

ʬʫʢʩʠʥʘ ʨʘʙʦʯʝʛʦ); 96 %-ʥʳʡ ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ: ʣʦʪʦʢ ʩ ʨʝʣʴʩʘʤʠ ʜʣʷ ʧʨʝʜʤʝʪ-

ʥʳʭ ʩʪʝʢʦʣ; ʧʨʦʤʳʚʘʣʢʘ; 

 

5.1 ʂʈɸʊʂʀɽ ʊɽʆʈɽʊʀʏɽʉʂʀɽ ʇʆʃʆɾɽʅʀʗ 

 

5.1.1 ʇʦʥʷʪʠʝ ʦ ʯʠʩʪʦʡ ʠ ʥʘʢʦʧʠʪʝʣʴʥʦʡ ʢʫʣʴʪʫʨʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

 

ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ï ʚʳʨʘʱʠʚʘʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝ-

ʜʘʭ. ʇʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʚʳʨʘʩʪʘʶʪ ʢʫʣʴʪʫʨʳ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ. ʈʦʩʪ ʢʫʣʴʪʫʨʳ ï ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʙʠʦʤʘʩʩʘ ï ʤʘʩʩʘ ʢʣʝʪʦʯʥʦʛʦ ʚʝʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ. 

ʏʠʩʪʦʡ ʢʫʣʴʪʫʨʦʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʥʘʟʳʚʘʶʪ ʢʫʣʴʪʫʨʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʦʜʥʦʛʦ ʚʠʜʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʧʦʪʦʤʩʪʚʦʤ ʦʜʥʦʡ ʢʣʝʪʢʠ. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʯʠʩʪʦʡ 

ʢʫʣʴʪʫʨʳ ʠʩʧʦʣʴʟʫʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʣʦʪʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ, ʥʘ ʢʦʪʦʨʳʭ 

ʢʘʞʜʘʷ ʢʣʝʪʢʘ ʚʳʨʘʩʪʘʝʪ ʚ ʚʠʜʝ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʢʦʣʦʥʠʠ ï ʧʦʪʦʤʩʪʚʘ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ, ʦʙʨʘʟʦʚʘʚʰʝʝʩʷ ʠʟ ʦʜʥʦʡ ʢʣʝʪʢʠ. 

ɺʳʜʝʣʝʥʠʝ ʯʠʩʪʦʡ ʢʫʣʴʪʫʨʳ ʤʠʢʨʦʙʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʨʘʙʦʪʳ, ʪʘʢ ʢʘʢ ʯʘʱʝ ʚʩʝʛʦ ʠʩʩʣʝʜʫʝʤʳʡ ʤʘʪʝʨʠʘʣ ʩʦʜʝʨʞʠʪ ʩʤʝʩʴ ʨʘʟ-

ʣʠʯʥʳʭ ʚʠʜʦʚ ʤʠʢʨʦʙʦʚ. ʏʠʩʪʳʝ ʢʫʣʴʪʫʨʳ ʥʫʞʥʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʚʦʡʩʪʚ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʭ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʯʠʩʪʳʝ 

ʢʫʣʴʪʫʨʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʜʨʦʞʞʝʡ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ, ʤʦʣʦʯʥʦʢʠʩ-

ʣʳʭ, ʫʢʩʫʩʥʦʢʠʩʣʳʭ, ʧʨʦʧʠʦʥʦʚʦʢʠʩʣʳʭ ʠ ʜʨʫʛʠʭ ʙʘʢʪʝʨʠʡ) ʦʙʣʘʜʘʶʪ ʧʨʦ-
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ʤʳʰʣʝʥʥʦ ʮʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʥʫʞʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʠ  ʚʝʱʝʩʪʚ, ʥʘʰʝʜʰʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʦʪ-

ʨʘʩʣʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʇʝʨʝʜ ʚʳʜʝʣʝʥʠʝʤ ʯʠʩʪʦʡ ʢʫʣʴʪʫʨʳ ʠʟ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ (ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʦʜʦʚ ʠ ʦʚʦʱʝʡ, ʠʟ ʧʦʯʚʳ, ʚʦʜʳ ʠ 

ʜʨ.), ʚ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʤʥʦʞʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʥʘʯʘʣʝ ʧʦʣʫʯʘʶʪ ʥʘ-

ʢʦʧʠʪʝʣʴʥʳʝ ʢʫʣʴʪʫʨʳ, ʧʨʦʚʦʜʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʚ ʵʣʝʢʪʠʚʥʳʭ ʫʩʣʦʚʠʷʭ - ʫʩ-

ʣʦʚʠʷʭ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ ʦʜʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʨʘʟʚʠ-

ʪʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʙʝʩʧʝʯʠʪʴ ʵʣʝʢʪʠʚʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʠʟʚʝʩʪʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙ-

ʤʝʥʘ ʚʝʱʝʩʪʚ ʚʳʜʝʣʷʝʤʦʛʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ. ʊʘʢ ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʳ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ, ʪʦ ʵʣʝʢʪʠʚʥʳʝ ʫʩʣʦʚʠʷ ʣʝʛʯʝ 

ʚʩʝʛʦ ʦʙʝʩʧʝʯʠʪʴ, ʧʦʜʙʠʨʘʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ. ʄʦʞʥʦ 

ʩʦʟʜʘʪʴ ʵʣʝʢʪʠʚʥʳʝ ʫʩʣʦʚʠʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʪʝʤʧʝʨʘʪʫʨʫ, ʨʅ, 

ʦʩʚʝʱʝʥʠʝ ʠ ʜʨ.  

ʅʘʢʦʧʠʪʝʣʴʥʳʝ ʢʫʣʴʪʫʨʳ ʩʦʩʪʦʷʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʢʣʝʪʦʢ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʦʚ ʦʜʥʦʛʦ ʚʠʜʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʢʦʧʠʪʝʣʴʥʳʭ ʢʫʣʴʪʫʨ ʠʩʧʦʣʴʟʫʶʪ 

ʞʠʜʢʠʝ ʥʘʢʦʧʠʪʝʣʴʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ, ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝ-

ʨʠʘʣʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʩʤʝʩʴ ʤʠʢʨʦʙʦʚ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʶʪ ʜʨʫʛʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʚʳʜʝʣʷʝʤʳʭ ʠʟ ʦʙʲʝʢʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʯʠʩʪʳʭ ʠ ʥʘʢʦʧʠʪʝʣʴʥʳʭ ʢʫʣʴʪʫʨ ʠʟ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʚ 

ʣʘʙʦʨʘʪʦʨʠʷʭ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜʳ ʧʦʩʝʚʘ ʠ ʧʝʨʝʩʝʚʘ. ʇʦʩʝʚʦʤ ʥʘʟʳʚʘʝʪʩʷ ʚʥʝ-

ʩʝʥʠʝ ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʩʪʝʨʠʣʴʥʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ, ʧʝʨʝʩʝ-

ʚʦʤ ï ʧʝʨʝʥʦʩ ʯʘʩʪʠ ʚʳʨʦʩʰʝʡ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʢʫʣʴʪʫʨʳ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ ʥʘ ʜʨʫʛʫʶ ʩʚʝʞʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ. 

 

5.1.2 ʄʝʪʦʜʳ ʚʳʜʝʣʝʥʠʷ ʥʘʢʦʧʠʪʝʣʴʥʳʭ ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

  

ʂ ʪʘʢʠʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʷʪʩʷ ʤʝʪʦʜʳ ʦʙʦʛʘʱʝʥʠʷ, ʤʝʪʦʜ ʥʘʛʨʝʚʘʥʠʷ ʠʩʩʣʝ-

ʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ, ʤʝʪʦʜ ʚʳʜʝʣʝ-

ʥʠʷ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʙʘʢʪʝʨʠʡ (ʤʝʪʦʜ ʐʫʢʝʚʠʯʘ) ʠ ʜʨ. 

ʄʝʪʦʜʳ ʦʙʦʛʘʱʝʥʠʷ 
 ʀʭ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

(ʥʘʧʨʠʤʝʨ, ʙʘʢʪʝʨʠʡ ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ (ɹɻʂʇ), ʩʘʣʴʤʦʥʝʣʣ ʠ ʜʨ.) ʠʟ 

ʤʘʪʝʨʠʘʣʦʚ, ʚ ʢʦʪʦʨʳʭ ʤʘʣʦ ʚʳʜʝʣʷʝʤʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʥʦ ʩʦʜʝʨʞʠʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʤʠʢʨʦʬʣʦʨʳ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʝʥʥʦ-

ʩʪʠ ʚʳʜʝʣʷʝʤʦʛʦ ʚʠʜʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʥʘʯʘʣʝ ʜʝʣʘʶʪ ʧʦʩʝʚ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚ ʥʘʢʦʧʠʪʝʣʴʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʚʝʱʝʩʪʚʘ, 

ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʝʛʦ ʨʦʩʪ ʠ ʫʛʥʝʪʘʶʱʠʝ ʠʣʠ ʟʘʜʝʨʞʠʚʘʶʱʠʝ ʨʘʟʤʥʦʞʝʥʠʝ ʩʦ-

ʧʫʪʩʪʚʫʶʱʝʡ ʤʠʢʨʦʬʣʦʨʳ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʩʘʣʴʤʦʥʝʣʣ ʧʨʦʚʦʜʷʪ ʧʦ-

ʩʝʚ ʚ ʩʨʝʜʳ ʦʙʦʛʘʱʝʥʠʷ ʂʘʫʬʤʘʥʘ, ʄʶʣʣʝʨʘ ʠ ʜʨ., ʜʣʷ ʚʳʜʝʣʝʥʠʷ ɹɻʂʇ ï ʥʘ 

ʩʨʝʜʫ ʂʝʩʩʣʝʨʘ. ʇʨʠ ʚʳʜʝʣʝʥʠʠ ʢʫʣʴʪʫʨ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ ʠʟ  ʧʦʯʚʳ, 

ʩʳʨʦʛʦ ʤʦʣʦʢʘ ʠʣʠ ʨʘʩʪʝʥʠʡ ʧʦʩʝʚʳ ʜʝʣʘʶʪ ʥʘ ʩʪʝʨʠʣʴʥʦʝ ʦʙʝʟʞʠʨʝʥʥʦʝ ʤʦʣʦ-

ʢʦ, ʩʦʜʝʨʞʘʱʝʝ 5 % ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʛʥʠʣʦʩʪʥʳʭ ʙʘʢʪʝ-

ʨʠʡ. 
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ʄʝʪʦʜ ʥʘʛʨʝʚʘʥʠʷ 
ʇʨʠʤʝʥʷʶʪ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ ʩʧʦʨʦʚʳʭ ʬʦʨʤ ʙʘʢʪʝʨʠʡ (ʙʘ-

ʮʠʣʣ, ʢʣʦʩʪʨʠʜʠʡ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠʩʩʣʝʜʫʝʤʳʡ ʤʘʪʝʨʠʘʣ ʧʨʦ-

ʛʨʝʚʘʶʪ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 75é85 
0
ʉ ʚ ʪʝʯʝʥʠʝ 20é30 ʤʠʥ. ɺʝ-

ʛʝʪʘʪʠʚʥʳʝ ʬʦʨʤʳ ʧʦʛʠʙʘʶʪ ʚʦ ʚʨʝʤʷ ʧʨʦʛʨʝʚʘʥʠʷ, ʘ ʩʧʦʨʳ ʤʠʢʨʦʙʦʚ ʦʩʪʘʶʪʩʷ 

ʞʠʚʳʤʠ ʠ ʧʨʠ ʧʦʩʣʝʜʫʶʱʠʭ ʚʳʩʝʚʘʭ ʥʘ ʧʣʦʪʥʫʶ ʩʨʝʜʫ ʧʨʦʨʘʩʪʘʶʪ, ʬʦʨʤʠʨʫʷ 

ʢʦʣʦʥʠʠ. 

ʄʝʪʦʜ ʚʳʜʝʣʝʥʠʷ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʙʘʢʪʝʨʠʡ (ʤʝʪʦʜ ʐʫʢʝʚʠʯʘ) 

ɿʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʝʚʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʢʦʥʜʝʥʩʘʮʠʦʥʥʫʶ ʚʦʜʫ 

ʩʢʦʰʝʥʥʦʛʦ ʤʷʩʦʧʝʧʪʦʥʥʦʛʦ ʘʛʘʨʘ. ʇʨʠ ʨʘʟʤʥʦʞʝʥʠʠ ʧʦʜʚʠʞʥʳʝ ʬʦʨʤʳ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʡ ʚʦʜʳ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʘʛʘʨʝ, ʢʘʢ ʙʳ 

ʚʧʦʣʟʘʷ ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴ. 

ʄʝʪʦʜʳ ʚʳʜʝʣʝʥʠʷ ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ  
ʆʩʥʦʚʘʥʳ ʥʘ ʚʳʨʘʱʠʚʘʥʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʩʨʝʜʘʭ ʩ ʥʠʟʢʦʡ ʢʦʥʮʝʥ-

ʪʨʘʮʠʝʡ ʢʠʩʣʦʨʦʜʘ ʠʣʠ ʚ ʙʝʟʢʠʩʣʦʨʦʜʥʦʡ ʩʨʝʜʝ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ: 

- ʧʦʩʝʚʦʤ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʩʨʝʜʳ, ʩʦʜʝʨʞʘʱʠʝ ʨʝʜʫʮʠʨʫʶʱʠʝ ʠ 
ʣʝʛʢʦ ʦʢʠʩʣʷʝʤʳʝ ʚʝʱʝʩʪʚʘ (ʘʥʪʠʦʢʩʠʜʘʥʪʳ). ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʠʭ ʚʝʱʝʩʪʚ ʯʘ-

ʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʪʠʦʛʣʠʢʦʣʷʪ ʥʘʪʨʠʷ, ʩʦʣʷʥʦʢʠʩʣʳʡ ʮʠʩʪʝʠʥ, ʢʫʩʦʯʢʠ 

ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʢʘʥʝʡ; 

- ʧʦʩʝʚʦʤ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʛʣʫʙʠʥʫ ʧʣʦʪʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ. ʇʦ-

ʩʝʚ ʜʝʣʘʝʪʩʷ ʫʢʦʣʦʤ ʧʨʝʧʘʨʦʚʘʣʴʥʦʡ ʠʛʣʦʡ ʚ ʧʨʦʙʠʨʢʫ ʩʦ ʩʪʦʣʙʠʢʦʤ ʧʣʦʪ-

ʥʦʡ ʩʨʝʜʳ ʠʣʠ ʚ ʨʘʩʧʣʘʚʣʝʥʥʫʶ ʧʣʦʪʥʫʶ ʠʣʠ ʧʦʣʫʞʠʜʢʫʶ ʧʠʪʘʪʝʣʴʥʫʶ 

ʩʨʝʜʫ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ; 

- ʤʝʭʘʥʠʯʝʩʢʠʤ ʫʜʘʣʝʥʠʝʤ ʚʦʟʜʫʭʘ ʠʟ ʩʦʩʫʜʦʚ  ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʘʥʘʵʨʦʙʥʳʭ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʩʦʟʜʘʶʪ ʚʘʢʫʫʤ); 

- ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝʤ ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʞʠʜʢʠʭ ʩʨʝʜʘʭ ʧʦʜ ʩʣʦʝʤ 
ʤʘʩʣʘ; 

- ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝʤ ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʘʪʤʦʩʬʝʨʝ ʠʥʝʨʪʥʦʛʦ ʛʘ-

ʟʘ, ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʘʟʦʪʘ. 

 

5.1.3 ʄʝʪʦʜʳ ʚʳʜʝʣʝʥʠʷ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

 

ʄʝʪʦʜ ʇʘʩʪʝʨʘ (ʤʝʪʦʜ ʧʨʝʜʝʣʴʥʳʭ ʨʘʟʚʝʜʝʥʠʡ)  
ɿʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʟ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʝʣʘʶʪ ʨʷʜ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʚ ʞʠʜʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. ɼʣʷ ʵʪʦʛʦ ʢʘʧʣʶ  ʧʦʩʝʚʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚʥʦʩʷʪ ʚ ʧʨʦʙʠʨʢʫ ʩʦ ʩʪʝʨʠʣʴʥʦʡ ʞʠʜʢʦʡ ʩʨʝʜʦʡ, ʠʟ ʥʝʝ ʢʘʧʣʶ ʧʝʨʝ-

ʥʦʩʷʪ ʚ ʩʣʝʜʫʶʱʫʶ ʧʨʦʙʠʨʢʫ ʠ ʪʘʢ  ʟʘʩʝʚʘʶʪ ʜʦ 8é10 ʧʨʦʙʠʨʦʢ. ʉ ʢʘʞʜʳʤ 

ʨʘʟʚʝʜʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʩʨʝʜʫ, ʙʫʜʝʪ 

ʫʤʝʥʴʰʘʪʴʩʷ ʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʘʢʦʝ ʨʘʟʚʝʜʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʚʦ ʚʩʝʡ ʧʨʦʙʠʨʢʝ 

ʩʦ ʩʨʝʜʦʡ  ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʪʦʣʴʢʦ ʦʜʥʘ ʤʠʢʨʦʙʥʘʷ ʢʣʝʪʢʘ, ʠʟ ʢʦʪʦʨʦʡ ʨʘʟʦ-

ʚʴʝʪʩʷ ʯʠʩʪʘʷ ʢʫʣʴʪʫʨʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ. ʊʘʢ ʢʘʢ ʚ ʞʠʜʢʠʭ ʩʨʝʜʘʭ ʤʠʢʨʦʙʳ ʨʘʩ-

ʪʫʪ ʜʠʬʬʫʟʥʦ, ʪ.ʝ. ʣʝʛʢʦ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʚʦ ʚʩʝʡ ʩʨʝʜʝ, ʪʦ ʠʟʦʣʠʨʦʚʘʪʴ ʦʜʥʫ 

ʤʠʢʨʦʙʥʫʶ ʢʣʝʪʢʫ ʦʪ ʜʨʫʛʦʡ ʪʨʫʜʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜ ʇʘʩʪʝʨʘ ʥʝ ʚʩʝʛʜʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʯʠʩʪʦʡ ʢʫʣʴʪʫʨʳ. ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦʪ ʤʝ-

ʪʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʢʦʥ-
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ʮʝʥʪʨʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʤʘʪʝʨʠʘʣʝ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʝʛʦ ʚ ʧʣʦʪʥʫʶ ʩʨʝʜʫ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʢʦʣʦʥʠʡ. 

 

ʄʝʪʦʜʳ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʣʦʪʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ 
ʂ ʪʘʢʠʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʷʪʩʷ ʤʝʪʦʜ ʂʦʭʘ ʠ ʤʝʪʦʜ ɼʨʠʛʘʣʴʩʢʦʛʦ. 

ʄʝʪʦʜ ʂʦʭʘ (ʤʝʪʦʜ ʛʣʫʙʠʥʥʦʛʦ ʧʦʩʝʚʘ) 

 ʀʩʩʣʝʜʫʝʤʳʡ ʤʘʪʝʨʠʘʣ ʚʥʦʩʷʪ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʡ ʧʝʪʣʝʡ ʠʣʠ ʧʘʩʪʝʨʦʚ-

ʩʢʦʡ ʧʠʧʝʪʢʦʡ ʚ ʧʨʦʙʠʨʢʫ ʩ ʨʘʩʧʣʘʚʣʝʥʥʦʡ ʧʣʦʪʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ. ʈʘʚ-

ʥʦʤʝʨʥʦ ʨʘʟʤʝʰʠʚʘʶʪ ʩʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʢʠ, ʚʨʘʱʘʷ ʝʝ ʤʝʞʜʫ ʣʘʜʦʥʷʤʠ. ʂʘʧ-

ʣʶ ʨʘʟʚʝʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʝʨʝʥʦʩʷʪ ʚʦ ʚʪʦʨʫʶ ʧʨʦʙʠʨʢʫ, ʠʟ ʚʪʦʨʦʡ ï ʚ ʪʨʝ-

ʪʴʶ ʠ ʪ.ʜ. ʉʦʜʝʨʞʠʤʦʝ ʢʘʞʜʦʡ ʧʨʦʙʠʨʢʠ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʡ, ʚʳʣʠʚʘʶʪ ʚ ʩʪʝ-

ʨʠʣʴʥʳʝ ʯʘʰʢʠ ʇʝʪʨʠ. ʇʦʩʣʝ ʟʘʩʪʳʚʘʥʠʷ ʩʨʝʜʳ ʚ ʯʘʰʢʘʭ, ʠʭ ʧʦʤʝʱʘʶʪ ʚ ʪʝʨ-

ʤʦʩʪʘʪ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʦ ʤʝʪʦʜʫ ʂʦʭʘ ʥʝʦʙʭʦʜʠʤʦ 

ʦʛʨʘʥʠʯʠʪʴ ʜʦʩʪʫʧ ʢʠʩʣʦʨʦʜʘ ʢ ʢʫʣʴʪʫʨʝ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʦʚʝʨʭʥʦʩʪʴ ʛʣʫʙʠʥʥʦ-

ʛʦ ʧʦʩʝʚʘ ʚ ʯʘʰʢʝ ʇʝʪʨʠ ʟʘʣʠʚʘʶʪ ʩʪʝʨʠʣʴʥʦʡ ʩʤʝʩʴʶ ʧʘʨʘʬʠʥʘ ʠ ʚʘʟʝʣʠʥʘ 

(1:1). ʄʦʞʥʦ ʪʘʢʞʝ ʦʩʪʘʚʣʷʪʴ ʧʦʩʝʚʥʦʡ ʤʘʪʝʨʠʘʣ, ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʘʥʥʳʡ ʩ 

ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʦʡ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʙʠʨʢʝ. ɺʘʪʥʫʶ ʧʨʦʙʢʫ ʧʨʠ ʵʪʦʤ 

ʟʘʤʝʥʷʶʪ ʨʝʟʠʥʦʚʦʡ ʠʣʠ ʟʘʣʠʚʘʶʪ ʧʦʚʝʨʭʥʦʩʪʴ ʘʛʘʨʘ ʩʤʝʩʴʶ ʧʘʨʘʬʠʥʘ ʠ ʚʘʟʝ-

ʣʠʥʦʚʦʛʦ ʤʘʩʣʘ. ʏʪʦʙʳ ʠʟʚʣʝʯʴ ʚʳʨʦʩʰʠʝ ʢʦʣʦʥʠʠ ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ, ʧʨʦʙʠʨʢʠ ʩʣʝʛʢʘ ʥʘʛʨʝʚʘʶʪ, ʙʳʩʪʨʦ ʚʨʘʱʘʷ ʥʘʜ ʧʣʘʤʝʥʝʤ ʛʦʨʝʣʢʠ. ɸʛʘʨ, 

ʧʨʠʣʝʛʘʶʱʠʡ ʢ ʩʪʝʥʢʘʤ, ʨʘʩʧʣʘʚʣʷʝʪʩʷ, ʠ ʩʪʦʣʙʠʢ ʣʝʛʢʦ ʚʳʩʢʘʣʴʟʳʚʘʝʪ ʚ ʧʦʜ-

ʛʦʪʦʚʣʝʥʥʫʶ ʯʘʰʢʫ ʇʝʪʨʠ. ɼʘʣʝʝ ʩʪʦʣʙʠʢ ʩ ʘʛʘʨʦʤ ʨʘʟʨʝʟʘʶʪ ʩʪʝʨʠʣʴʥʳʤ 

ʩʢʘʣʴʧʝʣʝʤ, ʢʦʣʦʥʠʠ ʠʟʚʣʝʢʘʶʪ ʩʪʝʨʠʣʴʥʦʡ ʧʝʪʣʝʡ ʠʣʠ ʩʪʝʨʠʣʴʥʦʡ ʢʘʧʠʣʣʷʨ-

ʥʦʡ ʨʫʙʢʦʡ ʠ ʧʝʨʝʥʦʩʷʪ ʚ ʞʠʜʢʫʶ ʩʨʝʜʫ. 

ʄʝʪʦʜ ɼʨʠʛʘʣʴʩʢʦʛʦ ʦʩʥʦʚʘʥ ʥʘ ʤʝʭʘʥʠʯʝʩʢʦʤ ʨʘʟʜʝʣʝʥʠʠ ʤʠʢʨʦʙʥʳʭ 

ʢʣʝʪʦʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʦʪʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ. ʂʘʞʜʘʷ 

ʤʠʢʨʦʙʥʘʷ ʢʣʝʪʢʘ, ʬʠʢʩʠʨʫʷʩʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʝʩʪʝ, ʥʘʯʠʥʘʝʪ ʨʘʟʤʥʦʞʘʪʴʩʷ, 

ʦʙʨʘʟʫʷ ʢʦʣʦʥʠʶ. 

ɼʣʷ ʧʦʩʝʚʘ ʧʦ ʤʝʪʦʜʫ ɼʨʠʛʘʣʴʩʢʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʥʝʩʢʦʣʴʢʦ ʯʘʰʝʢ ʇʝʪʨʠ, 

ʟʘʣʠʪʳʭ ʧʣʦʪʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʨʝʜʳ ʚʥʦʩʷʪ ʢʘʧʣʶ ʠʩ-

ʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɿʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ʩʪʝʨʠʣʴʥʦʛʦ ʰʧʘʪʝʣʷ ʵʪʫ ʢʘʧʣʶ ʨʘʩ-

ʧʨʝʜʝʣʷʶʪ ʧʦ ʚʩʝʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ (ʧʦʩʝʚ ʛʘʟʦʥʦʤ). 

 

 ʇʦʩʝʚ ʪʘʢʞʝ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʰʪʨʠʭʦʤ, 

ʠʩʧʦʣʴʟʫʷ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʫʶ ʧʝʪʣʶ. ʕʪʠʤ ʞʝ 

ʰʧʘʪʝʣʝʤ ʠʣʠ ʧʝʪʣʝʡ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦʩʝʚ ʚʦ 

ʚʪʦʨʫʶ, ʪʨʝʪʴʶ ʠ ʪ.ʜ. ʯʘʰʢʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚ 

ʧʝʨʚʦʡ ʯʘʰʢʝ ʧʦʩʣʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʦʩʝʚʘ 

ʧʦʷʚʣʷʝʪʩʷ ʨʦʩʪ ʤʠʢʨʦʙʦʚ ʚ ʚʠʜʝ ʩʧʣʦʰʥʦʛʦ 

ʥʘʣʝʪʘ, ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʯʘʰʢʘʭ ʩʦʜʝʨʞʘʥʠʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʥʠʞʘʝʪʩʷ ʠ ʦʙʨʘʟʫʶʪʩʷ ʠʟʦ-

ʣʠʨʦʚʘʥʥʳʝ ʢʦʣʦʥʠʠ, ʠʟ ʢʦʪʦʨʳʭ ʦʪʩʝʚʦʤ ʤʦʞ-

ʥʦ ʣʝʛʢʦ ʚʳʜʝʣʠʪʴ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʝʨʚʳʭ ʩʝʢʪʦʨʘʭ ʧʦʣʫʯʘʝʪʩʷ ʩʧʣʦʰʥʦʡ ʨʦʩʪ, ʘ ʚʜʦʣʴ ʧʦ-

ʩʣʝʜʫʶʱʠʭ ʰʪʨʠʭʦʚ ʚʳʨʘʩʪʫʪ ʦʙʦʩʦʙʣʝʥʥʳʝ ʢʦʣʦʥʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ 

ʧʦʪʦʤʩʪʚʦ ʦʜʥʦʡ ʢʣʝʪʢʠ. 

ɺ ʮʝʣʷʭ ʵʢʦʥʦʤʠʠ ʩʨʝʜ ʠ ʧʦʩʫʜʳ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʦʜʥʦʡ ʯʘʰʢʦʡ, ʨʘʟʜʝʣʠʚ 

ʝʝ ʥʘ ʩʝʢʪʦʨʘ, ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʟʘʩʝʚʘʪʴ ʠʭ ʰʪʨʠʭʦʤ (ʤʝʪʦʜ ʠʩʪʦʱʘʶʱʝʛʦ 

ʰʪʨʠʭʘ). ɼʣʷ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣ ʙʝʨʫʪ ʧʝʪʣʝʡ ʠ ʧʨʦʚʦʜʷʪ ʝʶ ʨʷʜ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʰʪʨʠʭʦʚ ʩʥʘʯʘʣʘ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʨʚʦʛʦ ʩʝʢʪʦʨʘ, ʘ ʟʘʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʩ-

ʪʘʚʰʠʤʠʩʷ ʥʘ ʧʝʪʣʝ ʢʣʝʪʢʘʤʠ ʟʘʩʝʚʘʶʪ ʚʩʝ ʜʨʫʛʠʝ ʩʝʢʪʦʨʘ. ʇʨʠ ʢʘʞʜʦʤ ʧʦʩʣʝ-

ʜʫʶʱʝʤ ʰʪʨʠʭʝ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʘʩʝʚʘʝʤʳʭ ʢʣʝʪʦʢ. 

ʄʝʪʦʜ ʚʳʜʝʣʝʥʠʷ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ ʩ ʧʦʤʦʱʴʶ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʠʟʦʣʠʨʦʚʘʥʠʠ ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʦʧʨʝʜʝ-

ʣʝʥʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʘʤ. ʅʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʤʝʪʦʜʘ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ ʪʫʙʝʨʢʫʣʝʟʥʳʭ ʤʠʢʦʙʘʢʪʝʨʠʡ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʜʝʡʩʪ-

ʚʠʶ ʢʠʩʣʦʪ, ʱʝʣʦʯʝʡ ʠ ʩʧʠʨʪʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʩʣʝʜʫʝʤʳʡ ʤʘʪʝʨʠʘʣ ʧʝʨʝʜ ʧʦ-

ʩʝʚʦʤ ʟʘʣʠʚʘʶʪ 15 % ʨʘʩʪʚʦʨʦʤ ʢʠʩʣʦʪʳ ʠʣʠ ʘʥʪʠʬʦʨʤʠʥʦʤ ʠ ʚʳʜʝʨʞʠʚʘʶʪ ʚ 

ʪʝʨʤʦʩʪʘʪʝ ʚ ʪʝʯʝʥʠʝ 3é4 ʯʘʩʦʚ. ʇʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʢʠʩʣʦʪʳ ʠʣʠ ʱʝʣʦʯʠ ʢʣʝʪ-

ʢʠ ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʧʘʣʦʯʢʠ ʦʩʪʘʶʪʩʷ ʞʠʚʳʤʠ, ʘ ʚʩʝ ʜʨʫʛʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, 

ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʤʘʪʝʨʠʘʣʝ, ʧʦʛʠʙʘʶʪ. ʇʦʩʣʝ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʢʠ-

ʩʣʦʪʳ ʠʣʠ ʱʝʣʦʯʠ ʦʙʨʘʙʦʪʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʚʳʩʝʚʘʶʪ ʥʘ ʧʣʦʪʥʫʶ ʩʨʝʜʫ ʠ ʧʦʣʫ-

ʯʘʶʪ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʢʦʣʦʥʠʠ ʚʦʟʙʫʜʠʪʝʣʷ ʪʫʙʝʨʢʫʣʝʟʘ. 

 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚʳʜʝʣʝʥʠʷ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ ʦʩʥʦʚʘʥʳ  ʥʘ ʟʘʨʘʞʝʥʠʠ ʠʩʩʣʝʜʫʝʤʳʤ ʤʘʪʝʨʠʘʣʦʤ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʢ ʜʘʥʥʦʤʫ ʚʠʜʫ ʚʦʟʙʫʜʠʪʝʣʷ. ɽʩʣʠ  ʧʘʪʦʛʝʥʥʳʡ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤ ʩʦʜʝʨʞʠʪʩʷ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʦʙʲʝʢʪʝ, ʪʦ ʣʘʙʦʨʘʪʦʨʥʦʝ ʞʠʚʦʪʥʦʝ 

ʟʘʙʦʣʝʚʘʝʪ ʠ ʧʦʛʠʙʘʝʪ. ʇʦʩʣʝ ʚʩʢʨʳʪʠʷ ʧʘʚʰʝʛʦ ʞʠʚʦʪʥʦʛʦ ʠʟ ʚʥʫʪʨʝʥʥʠʭ ʦʨ-

ʛʘʥʦʚ ʜʝʣʘʶʪ ʧʦʩʝʚʳ ʥʘ ʩʧʝʮʠʘʣʴʥʳʝ ʩʨʝʜʳ, ʥʘ ʢʦʪʦʨʳʭ ʚʳʨʘʩʪʘʶʪ ʯʠʩʪʳʝ 

ʢʫʣʴʪʫʨʳ ʚʳʜʝʣʷʝʤʳʭ ʤʠʢʨʦʙʦʚ. 

 

5.2 ʇʆʈʗɼʆʂ ɺʓʇʆʃʅɽʅʀʗ ʈɸɹʆʊʓ 

1-ɑ ɓɌəɫɞɔɑ 

 

ʅʘ  ʧʝʨʚʦʤ ʟʘʥʷʪʠʠ ʩʪʫʜʝʥʪʳ ʟʥʘʢʦʤʷʪʩʷ ʩ ʤʝʪʦʜʘʤʠ ʚʳʜʝʣʝʥʠʷ ʯʠʩʪʳʭ ʠ 

ʥʘʢʦʧʠʪʝʣʴʥʳʭ ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʩʚʘʠʚʘʶʪ ʪʝʭʥʠʢʫ ʧʦʩʝʚʘ ʠʩʩʣʝ-

ʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʯʘʰʢʫ ʇʝʪʨʠ, ʚ ʧʨʦʙʠʨʢʠ ʩʦ ʩʢʦʰʝʥʥʳʤ ʘʛʘʨʦʤ  ʠ ʩ ʞʠʜ-

ʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ. 

  

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ: 

1. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʢʦʣʦʥʠʡ ʠʟ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʩʤʝʩʠ ˉ1 ʩʜʝʣʘʪʴ 
ʧʦʩʝʚ ʰʪʨʠʭʦʤ ʚ ʯʘʰʢʫ ʇʝʪʨʠ ʩ ʤʷʩʦʧʝʧʪʦʥʥʳʤ ʘʛʘʨʦʤ ʧʦ ʤʝʪʦʜʫ ʠʩʪʦ-

ʱʘʶʱʝʛʦ ʰʪʨʠʭʘ (ʩʤ. ʨʘʟʜʝʣ 5.1.3). ɼʘʣʝʝ ʯʘʰʢʠ ʧʦʤʝʱʘʶʪ ʚ ʪʝʨʤʦʩʪʘʪ ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ 37 
0
ʉ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ 1é2 ʩʫʪʦʢ. 

2. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʙʘʢʪʝʨʠʘʣʴʥʫʶ ʩʤʝʩʴ ˉ2 ʥʘ-

ʛʨʝʪʴ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ ʜʦ 75é85 
0
ʉ ʠ ʚʳʜʝʨʞʘʪʴ ʚ ʪʝʯʝʥʠʝ 20é30 ʤʠʥ. ɼʘ-
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ʣʝʝ ʩʤʝʩʴ ʦʭʣʘʜʠʪʴ ʠ ʩʜʝʣʘʪʴ ʧʦʩʝʚ ʰʪʨʠʭʦʤ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʡ ʧʝʪʣʝʡ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʩʢʦʰʝʥʥʦʛʦ ʤʷʩʦʧʝʧʪʦʥʥʦʛʦ ʘʛʘʨʘ ʚ ʧʨʦʙʠʨʢʫ. ʇʦʩʝʚ ʢʫʣʴʪʠ-

ʚʠʨʫʶʪ ʚ ʪʝʯʝʥʠʝ 1é2 ʩʫʪʦʢ ʧʨʠ 37 
0
ʉ. 

3. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʙʘʢʪʝʨʠʡ ʠʟ ʛʥʠʶʱʝʛʦ ʤʷʩʘ ʧʦ ʤʝʪʦʜʫ 
ʐʫʢʝʚʠʯʘ ʤʘʣʝʥʴʢʠʡ ʢʫʩʦʯʝʢ ʤʷʩʘ ʩʪʝʨʠʣʴʥʦʡ ʧʝʪʣʝʡ ʠʣʠ ʠʛʣʦʡ ʦʩʪʦʨʦʞʥʦ 

(ʧʦ ʩʪʝʥʢʝ, ʛʜʝ ʥʝʪ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ) ʚʥʦʩʷʪ ʚ ʢʦʥʜʝʥʩʘʪ ʩʚʝʞʝʧʨʠʛʦʪʦʚ-

ʣʝʥʥʦʛʦ ʩʢʦʰʝʥʥʦʛʦ ʤʷʩʦʧʝʧʪʦʥʥʦʛʦ ʘʛʘʨʘ. ʇʨʦʙʠʨʢʠ ʪʝʨʤʦʩʪʘʪʠʨʫʶʪ ʧʨʠ 

37 
0
ʉ ʚ ʪʝʯʝʥʠʝ 1é2 ʩʫʪʦʢ. 

4. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ ʠʟ ʩʳʨʦʛʦ ʤʦʣʦʢʘ 0,5 ʤʣ ʤʦʣʦʢʘ 

ʚʥʦʩʷʪ ʩʪʝʨʠʣʴʥʦʡ ʧʠʧʝʪʢʦʡ ʚ ʧʨʦʙʠʨʢʫ ʩʦ ʩʪʝʨʠʣʴʥʳʤ ʦʙʝʟʞʠʨʝʥʥʳʤ ʤʦ-

ʣʦʢʦʤ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 5 % ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. ɼʘʣʝʝ ʧʨʦʙʠʨʢʠ ʧʦʤʝʱʘʶʪ ʚ 

ʪʝʨʤʦʩʪʘʪ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 30 
0
ʉ ʠ ʧʨʦʚʦʜʷʪ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ ʩʫ-

ʪʦʢ. 

5.2.1 ʊʝʭʥʠʢʘ ʧʦʩʝʚʘ ʠ ʧʝʨʝʩʝʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ 

 

ʇʦʩʝʚʳ ʠ ʧʝʨʝʩʝʚʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʧʨʦʚʦʜʷʪ ʦʢʦ-

ʣʦ ʧʣʘʤʝʥʠ ʛʦʨʝʣʢʠ (ʥʦ ʥʝ ʚ ʧʣʘʤʝʥʠ), ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʙʳʩʪʨʦ, ʯʪʦʙʳ ʥʝ ʟʘ-

ʛʨʷʟʥʠʪʴ ʢʫʣʴʪʫʨʳ ʧʦʩʪʦʨʦʥʥʠʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. ʅʝʣʴʟʷ ʜʝʣʘʪʴ ʨʝʟʢʠʭ 

ʜʚʠʞʝʥʠʡ, ʭʦʜʠʪʴ, ʢʘʰʣʷʪʴ ʠ ʪ.ʧ. ʦʢʦʣʦ ʨʘʙʦʪʘʶʱʝʛʦ ʩ ʯʠʩʪʦʡ ʢʫʣʴʪʫʨʦʡ, ʪʘʢ 

ʢʘʢ ʜʚʠʞʝʥʠʝ ʚʦʟʜʫʭʘ ʫʚʝʣʠʯʠʚʘʝʪ ʦʧʘʩʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʢʫʣʴʪʫʨʳ ʠ 

ʩʨʝʜʳ. ʇʦʵʪʦʤʫ ʧʦʩʝʚʳ ʠ ʧʝʨʝʩʝʚʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʚ ʙʦʢ-

ʩʝ. 

1. ʇʦʩʝʚ ʥʘ ʧʣʦʪʥʳʝ ʩʨʝʜʳ ʚ ʯʘʰʢʠ ʇʝʪʨʠ 
 

 

 
 

ʈʠʩ. 7 ʇʨʘʚʠʣʘ ʨʘʟʣʠʚʘʥʠʷ ʧʠʪʘ-

ʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʯʘʰʢʠ ʇʝʪʨʠ 

 
 

ʈʠʩ. 8 ʇʦʩʝʚ ʥʘ ʘʛʘʨ ʚ ʯʘʰʢʠ ʇʝʪʨʠ 

ʰʧʘʪʝʣʝʤ ɼʨʠʛʘʣʴʩʢʦʛʦ 

 

ʇʦʩʝʚ ʚ ʯʘʰʢʠ ʇʝʪʨʠ ʧʨʦʠʟʚʦʜʷʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʣʦʪʥʫʶ ʧʠʪʘʪʝʣʴ-

ʥʫʶ ʩʨʝʜʫ ʚ ʧʨʦʙʠʨʢʘʭ ʠʣʠ ʢʦʣʙʘʭ ʨʘʩʧʣʘʚʣʷʶʪ ʥʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ, ʦʭ-

ʣʘʞʜʘʶʪ ʜʦ 48-50 
0
ʉ ʠ, ʩʦʙʣʶʜʘʷ ʧʨʘʚʠʣʘ ʘʩʝʧʪʠʢʠ, ʨʘʟʣʠʚʘʶʪ ʨʦʚʥʳʤ ʩʣʦʝʤ 

ʪʦʣʱʠʥʦʡ 3 ï 5 ʤʤ ʚ ʩʪʝʨʠʣʴʥʳʝ ʯʘʰʢʠ (ʨʠʩ. 7). ʇʦʩʝʚ ʜʝʣʘʶʪ ʩʪʝʢʣʷʥʥʳʤ 

ʰʧʘʪʝʣʝʤ ɼʨʠʛʘʣʴʩʢʦʛʦ (ʨʠʩ. 8) ʠʣʠ ʧʝʪʣʝʡ ʚ ʚʠʜʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʠʣʠ ʟʠʛʟʘʛʦ-

ʦʙʨʘʟʥʳʭ (ʤʝʪʦʜ ʠʩʪʦʱʘʶʱʝʛʦ ʧʦʩʝʚʘ) ʰʪʨʠʭʦʚ. 
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2. ʇʦʩʝʚ ʚ ʞʠʜʢʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ 

 

ʇʦʩʝʚ ʚ ʞʠʜʢʫʶ ʩʨʝʜʫ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʡ ʧʝʪʣʝʡ ʠʣʠ 

ʧʠʧʝʪʢʦʡ ʚʙʣʠʟʠ ʧʣʘʤʝʥʠ ʛʦʨʝʣʢʠ. ʆʙʝ ʧʨʦʙʠʨʢʠ ʜʝʨʞʘʪ ʚ ʩʣʝʛʢʘ ʥʘʢʣʦʥʥʦʤ 

ʧʦʣʦʞʝʥʠʠ, ʯʪʦʙʳ ʥʝ ʟʘʤʦʯʠʪʴ ʚʘʪʥʦ-ʤʘʨʣʝʚʳʝ ʧʨʦʙʢʠ. ʇʝʪʣʶ ʩ ʤʠʢʨʦʙʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ ʦʧʫʩʢʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʪʝʨʠʣʴʥʫʶ ʩʨʝʜʫ ʠ ʦʧʦʣʘʩʢʠʚʘʶʪ. 

ʇʨʠ ʚʥʝʩʝʥʠʠ ʢʣʝʪʦʢ, ʚʟʷʪʳʭ ʧʝʪʣʝʡ ʠʟ ʧʣʦʪʥʦʡ ʩʨʝʜʳ, ʤʘʪʝʨʠʘʣ ʪʱʘʪʝʣʴʥʦ 

ʨʘʩʪʠʨʘʶʪ ʧʦ ʩʪʝʥʢʝ ʧʨʦʙʠʨʢʠ ʫ ʚʝʨʭʥʝʛʦ ʢʨʘʷ ʞʠʜʢʦʡ ʩʨʝʜʳ, ʚʩʝ ʚʨʝʤʷ ʩʤʳ-

ʚʘʷ ʝʛʦ ʩʨʝʜʦʡ. 

 

3. ʇʝʨʝʩʝʚ ʥʘ  ʧʣʦʪʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʚ ʧʨʦʙʠʨʢʘʭ 

 

ʊʝʭʥʠʢʘ ʧʦʩʝʚʘ ʧʦ ʵʪʘʧʘʤ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 9. 
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6 

 

ʈʠʩ. 9    ʇʝʨʝʩʝʚ ʢʫʣʴʪʫʨʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʨʦʙʠʨʢʠ 
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1. ʇʨʦʙʠʨʢʠ ʩ ʢʫʣʴʪʫʨʦʡ ʠ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʧʦʤʝʱʘʶʪ ʥʘ ʜʚʘ ʧʘʣʴʮʘ ʣʝʚʦʡ 

ʨʫʢʠ ʚ ʥʘʢʣʦʥʥʦʤ ʧʦʣʦʞʝʥʠʠ. ɺ ʧʨʘʚʦʡ ʨʫʢʝ ʙʦʣʴʰʠʤ ʠ ʫʢʘʟʘʪʝʣʴʥʳʤ 

ʧʘʣʴʮʝʤ ʜʝʨʞʘʪ ʙʘʢʪʝʨʠʘʣʴʥʫʶ ʧʝʪʣʶ ʠ ʩʪʝʨʠʣʠʟʫʶʪ ʚ ʧʣʘʤʝʥʠ ʛʦʨʝʣʢʠ; 

2. ɺʳʥʠʤʘʶʪ ʚʘʪʥʳʝ ʧʨʦʙʢʠ ʠʟ ʦʙʝʠʭ ʧʨʦʙʠʨʦʢ, ʧʨʠʞʠʤʘʶʪ ʠʭ ʢ ʣʘʜʦʥʠ ʤʠ-

ʟʠʥʮʝʤ ʠ ʙʝʟʳʤʷʥʥʳʤ ʧʘʣʴʮʘʤʠ ʧʨʘʚʦʡ ʨʫʢʠ ʠ ʦʙʞʠʛʘʶʪ ʢʨʘʷ ʧʨʦʙʠʨʦʢ. 

ʉʣʝʜʷʪ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʧʨʦʙʢʠ ʥʝ ʢʘʩʘʣʠʩʴ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʝʜʤʝʪʦʚ; 

3. ʇʝʪʣʶ ʚʚʦʜʷʪ ʚ ʧʨʦʙʠʨʢʫ ʩ ʧʝʨʝʩʝʚʘʝʤʦʡ ʤʠʢʨʦʙʥʦʡ ʢʫʣʴʪʫʨʦʡ. ʆʩʪʦʨʦʞʥʦ, 
ʥʝ ʢʘʩʘʷʩʴ ʩʪʝʥʦʢ, ʦʪʙʠʨʘʶʪ ʢʘʧʣʶ ʞʠʜʢʦʡ ʢʫʣʴʪʫʨʳ. ɽʩʣʠ ʧʨʦʠʟʚʦʜʷʪ ʧʝ-

ʨʝʩʝʚ ʩ ʢʦʩʦʛʦ ʩʣʦʷ ʘʛʘʨʘ, ʪʦ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʧʝʪʣʠ ʚʥʘʯʘʣʝ ʩʣʝʜʫʝʪ ʧʨʠʢʦʩ-

ʥʫʪʴʩʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʘʛʘʨʘ, ʛʜʝ ʥʝʪ ʢʫʣʴʪʫʨʳ, ʧʦʩʣʝ ʯʝʛʦ ʙʝʨʫʪ ʥʝʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʙʥʦʡ ʤʘʩʩʳ ʩʦ ʩʢʦʰʝʥʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ; 

4. ɺʚʦʜʷʪ ʧʝʪʣʶ ʩ ʤʘʪʝʨʠʘʣʦʤ ʚ ʧʨʦʙʠʨʢʫ ʩʦ ʩʪʝʨʠʣʴʥʦʡ ʞʠʜʢʦʡ ʩʨʝʜʦʡ, ʩʪʘ-

ʨʘʷʩʴ ʥʝ ʟʘʜʝʚʘʪʴ ʩʪʝʥʦʢ ʧʨʦʙʠʨʢʠ. ʇʨʠ ʧʦʩʝʚʝ ʥʘ ʩʢʦʰʝʥʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ 

ʩʨʝʜʳ ʧʝʪʣʶ ʩ ʢʣʝʪʢʘʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʧʫʩʢʘʶʪ ʧʦʯʪʠ ʜʦ ʜʥʘ, ʛʜʝ ʩʢʘʧ-

ʣʠʚʘʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʡ ʚʦʜʳ. ʉʣʝʛʢʘ ʢʘʩʘʷʩʴ ʧʝʪ-

ʣʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʦʪʥʦʡ ʩʨʝʜʳ, ʥʦ ʥʝ ʨʘʟʨʳʭʣʷʷ ʝʝ, ʧʨʦʚʦʜʷʪ ʦʪ ʜʥʘ ʚʚʝʨʭ 

ʰʪʨʠʭ; 

5. ʇʝʪʣʶ ʚʳʥʠʤʘʶʪ, ʦʙʞʠʛʘʶʪ ʢʨʘʷ ʧʨʦʙʠʨʦʢ ʠ ʚʥʫʪʨʝʥʥʠʝ ʢʦʥʮʳ ʧʨʦʙʦʢ, ʧʦ-

ʩʣʝ ʯʝʛʦ ʧʨʦʙʠʨʢʠ ʟʘʢʨʳʚʘʶʪ; 

6. ʇʝʪʣʶ ʚʥʦʚʴ ʧʨʦʢʘʣʠʚʘʶʪ ʚ ʧʣʘʤʝʥʠ ʛʦʨʝʣʢʠ. 

 

2-ɑ ɓɌəɫɞɔɑ 

ʅʘ ʚʪʦʨʦʤ ʟʘʥʷʪʠʠ ʩʪʫʜʝʥʪʳ  ʠʩʩʣʝʜʫʶʪ: 

- ʧʦʩʝʚ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʩʤʝʩʠ ˉ1 ʚ ʯʘʰʢʝ ʇʝʪʨʠ   
ʇʦʩʝʚʳ, ʩʜʝʣʘʥʥʳʝ ʤʝʪʦʜʦʤ ʠʩʪʦʱʘʶʱʝʛʦ ʰʪʨʠʭʘ, ʨʘʩʩʤʘʪʨʠʚʘʶʪ, ʚʳʜʝʣʷʶʪ 

ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʢʦʣʦʥʠʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ, ʦʧʠʩʳʚʘʶʪ ʢʫʣʴ-

ʪʫʨʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʚʳʜʝʣʝʥʥʳʭ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʛʦʪʦʚʷʪ ʠʟ 

ʦʧʠʩʘʥʥʳʭ ʢʦʣʦʥʠʡ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʤʘʟʢʠ ʠ ʦʢʨʘʰʠʚʘʶʪ ʠʭ ʧʦ ʤʝʪʦʜʫ ɻʨʘʤʘ. 

ɼʘʣʝʝ ʟʘʨʠʩʦʚʳʚʘʶʪ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʠ ʜʝʣʘʶʪ ʚʳʚʦʜ ʦ ʢʘʯʝʩʪ-

ʚʝʥʥʦʤ ʩʦʩʪʘʚʝ ʤʠʢʨʦʬʣʦʨʳ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʩʤʝʩʠ.  

 

- ʧʦʩʝʚ ʰʪʨʠʭʦʤ ʢʫʣʴʪʫʨʳ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ, ʧʦʣʫʯʝʥʥʦʡ ʤʝʪʦ-

ʜʦʤ ʥʘʛʨʝʚʘʥʠʷ ʠʭ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʩʤʝʩʠ ˉ2 ʠʩʩʣʝʜʫʶʪ, ʧʨʠʛʦʪʦʚʠʚ ʬʠʢʩʠ-

ʨʦʚʘʥʥʳʡ ʤʘʟʦʢ, ʦʢʨʘʩʠʚ ʝʛʦ ʧʦ ʤʝʪʦʜʫ ɻʨʘʤʘ ʠ ʧʨʦʚʝʜʷ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʝ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʥʘʢʦʧʠʪʝʣʴʥʘʷ ʢʫʣʴʪʫʨʘ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ 

ʙʘʢʪʝʨʠʡ ʚʳʜʝʣʝʥʘ. ɿʘʨʠʩʦʚʳʚʘʶʪ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ. 

 

- ʧʦʩʝʚ ʛʥʠʶʱʝʛʦ ʤʷʩʘ ʚ ʢʦʥʜʝʥʩʘʮʠʦʥʥʫʶ ʚʦʜʫ ʩʢʦʰʝʥʥʦʛʦ ʤʷʩʦʧʝʧ-

ʪʦʥʥʦʛʦ ʘʛʘʨʘ  ʚʥʠʤʘʪʝʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ, ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʧʝʪʣʝʡ ʦʪʙʠʨʘʶʪ 

ʩ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʰʝʥʥʦʛʦ ʘʛʘʨʘ ʤʘʟʝʦʙʨʘʟʥʳʡ ʥʘʣʝʪ, ʛʦʪʦʚʷʪ 

ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʧʨʝʧʘʨʘʪ, ʦʢʨʘʰʠʚʘʶʪ ʝʛʦ ʧʦ ɻʨʘʤʫ, ʟʘʨʠʩʦʚʳʚʘʶʪ ʤʠʢʨʦ-
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ʩʢʦʧʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʚ ʤʘʟʢʘʭ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʥʝ ʦʙ-

ʨʘʟʫʶʱʠʭ ʩʧʦʨ ʧʘʣʦʯʝʢ ʜʝʣʘʶʪ ʚʳʚʦʜ ʦ ʥʘʣʠʯʠʠ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʤʘʪʝʨʠʘʣʝ 

ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʛʥʠʣʦʩʪʥʳʭ ʙʘʢʪʝʨʠʡ. 

- ʧʦʩʝʚ ʩʳʨʦʛʦ ʤʦʣʦʢʘ ʥʘ ʥʘʢʦʧʠʪʝʣʴʥʫʶ ʩʨʝʜʫ ʚ ʧʨʦʙʠʨʢʫ ʜʣʷ ʚʳʜʝʣʝʥʠʷ 

ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʠ ʦʧʠʩʳʚʘʶʪ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʩʛʫʩʪʢʘ. ɼʘʣʝʝ ʛʦʪʦʚʷʪ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʧʨʝʧʘʨʘʪ, ʦʢʨʘ-

ʰʠʚʘʶʪ ʝʛʦ ʢʨʘʩʢʦʡ ʄʫʨʦʤʮʝʚʘ. ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʠ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ 

ʚʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ ʚʳʨʦʩʰʠʭ ʥʘ ʩʪʝʨʠʣʴʥʦʤ ʤʦʣʦʢʝ ʩ 5% ʩʧʠʨʪʘ ʤʦʣʦʯʥʦʢʠʩ-

ʣʳʭ ʙʘʢʪʝʨʠʡ. ɿʘʨʠʩʦʚʳʚʘʶʪ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ. 

 

5.2.2 ʀʟʫʯʝʥʠʝ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʚʳʨʦʩʰʠʭ ʚ ʯʘʰʢʘʭ ʢʦʣʦʥʠʡ 

 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʚʳʨʦʩʰʠʝ ʢʦʣʦʥʠʠ ʚ ʧʨʦʭʦʜʷʱʝʤ ʩʚʝʪʝ ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘ-

ʟʦʤ (ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ) ʠ ʩ ʧʦʤʦʱʴʶ ʣʫʧʳ ʦʧʠʩʳʚʘʶʪ ʩʣʝʜʫʶʱʝʝ: 

1. ʌʦʨʤʫ ʢʦʣʦʥʠʡ 

ʌʦʨʤʳ ʢʦʣʦʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʨʘʩʪʘʪʴ ʥʘ ʧʣʦʪʥʦʡ ʩʨʝʜʝ ʚ ʯʘʰʢʘʭ ʇʝʪ-

ʨʠ, ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩ. 10. 

 
ʈʠʩ. 10 ʌʦʨʤʘ ʢʦʣʦʥʠʡ: ʘ ï ʢʨʫʛʣʘʷ; ʙ ï ʢʨʫʛʣʘʷ ʩ ʬʝʩʪʦʥʯʘʪʳʤ ʢʨʘʝʤ; 

 ʚ ï ʢʨʫʛʣʘʷ ʩ ʚʘʣʠʢʦʤ ʧʦ ʢʨʘʶ; ʛ; ʜ ï ʨʠʟʦʠʜʥʘʷ; ʝ ï ʩ ʨʠʟʦʠʜʥʳʤ ʢʨʘʝʤ; 

ʞ ïʘʤʝʙʦʚʠʜʥʘʷ; ʟ ï ʥʠʪʝʚʠʜʥʘʷ; ʠ ï ʩʢʣʘʜʯʘʪʘʷ; ʢ ï ʥʝʧʨʘʚʠʣʴʥʘʷ; 

ʣ ï ʢʦʥʮʝʥʪʨʠʯʝʩʢʘʷ; ʤ ï ʩʣʦʞʥʘʷ 


