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çɸʥʪʠʤʠʦʧʘʪʠʢ 2è ʥʘ ʦʩʥʦʚʝ ʚʠʪʘʤʠʥʦʚ ʠ 
ʤʠʥʝʨʘʣʦʚ ʷʚʣʷʝʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʠ 
ʩʦʜʝʨʞʠʪ ʚʠʪʘʤʠʥʳ ɽ ʠ ɺ6, ʥʠʢʦʪʠʥʘʤʠʜ, 
ʩʝʣʝʥ, ʤʘʨʛʘʥʝʮ, ʤʝʜʴ, ʢʦʙʘʣʴʪ ʠ ʮʠʥʢ. 
çɹɸɻ-ɽ-ʩʝʣʝʥè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤ-
ʧʣʝʢʩʥʦʝ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʧʘ-
ʨʝʥʪʝʨʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʩʦʜʝʨʞʘʱʝʝ ʚ 
ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʚʠʪʘʤʠʥ ɽ ʠ ʩʝʣʝʥ. ɺʩʝ ʧʨʝ-
ʧʘʨʘʪʳ ʧʨʠʤʝʥʷʣʠʩʴ ʩʦʛʣʘʩʥʦ ʊʋ ʠ ʠʥ-
ʩʪʨʫʢʮʠʷʤ ʧʦ ʧʨʠʤʝʥʝʥʠʶ. 

ʇʦ ʧʨʠʥʮʠʧʫ ʫʩʣʦʚʥʳʭ ʘʥʘʣʦʛʦʚ ʩʦ-
ʟʜʘʣʠ 3 ʛʨʫʧʧʳ ʙʳʯʢʦʚ, ʢʦʥʪʨʦʣʴʥʫʶ (12  
ʛʦʣʦʚ), ʦʧʳʪʥʫʶ I çɸʥʪʠʤʠʦʧʘʪʠʢ 2è (13 
ʛʦʣʦʚ), ʦʧʳʪʥʫʶ II çɹɸɻ-ɽ-ʩʝʣʝʥè (15 ʛʦ-
ʣʦʚ). ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʧʦʣʫʯʘʣʘ ʦʩʥʦʚ-
ʥʦʡ ʨʘʮʠʦʥ, ʧʨʠʥʷʪʳʡ ʚ ʭʦʟʷʡʩʪʚʝ. ɾʠʚʦʪ-
ʥʳʤ I ʠ II ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ 
ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ʜʚʘʞʜʳ ʚ 14-ʤʝʩʷʯʥʦʤ 
ʚʦʟʨʘʩʪʝ ʩ ʠʥʪʝʨʚʘʣʦʤ 14 ʜʥʝʡ ʚʥʫʪʨʠʤʳ-
ʰʝʯʥʦ ʠʥʲʝʮʠʨʦʚʘʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, çɸʥ- 
ʪʠʤʠʦʧʘʪʠʢ 2è ʠ çɹɸɻ-ɽ-ʩʝʣʝʥè ʩʦʛʣʘʩʥʦ 
ʠʥʩʪʨʫʢʮʠʷʤ ʧʦ ʧʨʠʤʝʥʝʥʠʶ. 

ɾʠʚʦʪʥʳʝ ʥʘʭʦʜʠʣʠʩʴ ʚ ʫʥʠʬʠʮʠʨʦ-
ʚʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʜʝʨʞʘʥʠʷ ʠ ʙʳʣʠ ʩʚʦ-
ʙʦʜʥʳ ʦʪ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʠʥʚʘʟʠʦʥʥʳʭ 
ʙʦʣʝʟʥʝʡ.  

ɺ ʆɸʆ çɺʠʪʝʙʩʢʠʡ ʤʷʩʦʢʦʤʙʠʥʘʪè 
ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʫʙʦʷ ʚ 15-ʤʝʩʷʯʥʦʤ ʚʦʟ-
ʨʘʩʪʝ ʦʪ ʙʳʯʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʳʭ 
ʛʨʫʧʧʳ ʦʪʙʠʨʘʣʠ ʜʣʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʥʘʜʧʦʯʝʯʥʠʢʠ. ʇʨʝʜʫʙʦʡʥʘʷ 
ʞʠʚʘʷ ʤʘʩʩʘ ʞʠʚʦʪʥʳʭ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-
ʧʝ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 370 ʜʦ 410 ʢʛ, ʚ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ I ï ʦʪ 393 ʜʦ 434 ʢʛ, ʚ ʦʧʳʪʥʦʡ ʛʨʫʧ-
ʧʝ II ï ʦʪ 381 ʜʦ 418 ʢʛ.  

ʅʘʜʧʦʯʝʯʥʠʢʠ ʚʟʚʝʰʠʚʘʣʠ, ʚʳʨʝʟʘʣʠ 
ʢʫʩʦʯʝʢ ʠʟ ʮʝʥʪʨʘ ʞʝʣʝʟʳ ʠ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 
ʥʝʡʪʨʘʣʴʥʦʤ 10%-ʥʦʤ ʨʘʩʪʚʦʨʝ ʬʦʨʤʘʣʠʥʘ. 
ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷ-
ʣʠʩʴ ʥʘ ʢʘʬʝʜʨʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ 
ʠ ʛʠʩʪʦʣʦʛʠʠ ʋʆ çɺʠʪʝʙʩʢʘʷ ʦʨʜʝʥʘ çɿʥʘʢ 
ʇʦʯʝʪʘè ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠ-
ʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʤʘ-
ʪʝʨʠʘʣ ʧʦʜʚʝʨʛʘʣʠ ʫʧʣʦʪʥʝʥʠʶ ʧʫʪʝʤ ʟʘ-
ʣʠʚʢʠ ʚ ʧʘʨʘʬʠʥ. ʀʟʛʦʪʘʚʣʠʚʘʣʠ ʛʠʩʪʦʣʦʛʠ-
ʯʝʩʢʠʝ ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 3ï5 ʤʢʤ ʥʘ ʩʘʥʥʦʤ 
ʄʉ-2 ʤʠʢʨʦʪʦʤʝ ʠ ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠ-
ʣʠʥ-ʵʦʟʠʥʦʤ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʠʟʛʦʪʘʚʣʠʚʘ-
ʣʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 7ï     
12 ʤʢʤ ʥʘ ʟʘʤʦʨʘʞʠʚʘʶʱʝʤ ʤʠʢʨʦʪʦʤʝ ʠ 
ʦʢʨʘʰʠʚʘʣʠ ʩʫʜʘʥʦʤ III ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʣʠ-
ʧʠʜʦʚ. 

ʊʝʨʤʠʥʦʣʦʛʠʷ ʦʧʠʩʳʚʘʝʤʳʭ ʛʠʩʪʦʣʦ-
ʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʜ- 

ʧʦʯʝʯʥʠʢʦʚ ʧʨʠʚʦʜʠʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʥʦʤʝʥ-
ʢʣʘʪʫʨʦʡ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘ-
ʮʠʝʡ. 

ɸʙʩʦʣʶʪʥʳʝ ʠʟʤʝʨʝʥʠʷ ʩʪʨʫʢʪʫʨ-
ʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʦʩʫ-
ʱʝʩʪʚʣʷʣʠ ʧʨʠ ʧʦʤʦʱʠ ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦ-
ʩʢʦʧʘ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦ-
ʛʨʘʤʤ. ɺʩʝ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ 
ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ, ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʩ ʧʦʤʦʱʴʶ 
ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʬʝʩʩʠʦ-
ʥʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʘʢʝʪʘ çIBM 
SPSS Statistics 21è, ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ ʥʘ 
ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʦ-
ʢʘʟʘʪʝʣʝʡ ʦʮʝʥʠʚʘʣʠ ʧʦ ʪʨʝʤ ʧʦʨʦʛʘʤ ʚʝ-
ʨʦʷʪʥʦʩʪʠ: *ʨ<0,05, **ʨ<0,01 ʠ ***ʨ< 0,001.  

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʤʦʨʬʦʣʦ-

ʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 
ʩʨʝʜʥʝʤ ʘʙʩʦʣʶʪʥʘʷ ʤʘʩʩʘ ʜʚʫʭ ʥʘʜʧʦʯʝʯ-
ʥʠʢʦʚ ʚ 15-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʫ ʙʳʯʢʦʚ 
ʩʦʩʪʘʚʣʷʝʪ 22,34Ñ3,32 ʛ. ʂ ʢʦʥʮʫ ʦʧʳʪʘ ʫ 
ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 
ʫʚʝʣʠʯʠʣʩʷ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ 
çɸʥʪʠʤʠʦʧʘʪʠʢ 2è ʥʘ 13,92 %, ʧʦʩʣʝ ʧʨʠ-
ʤʝʥʝʥʠʷ çɹɸɻ-ɽ-ʩʝʣʝʥè ï ʥʘ 12,62 %. 

ɼʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʪʦʣʱʠʥʳ 
ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʦʡ ʢʘʧʩʫʣʳ ʥʘʜʧʦʯʝʯ-
ʥʠʢʘ ʚ ʪʨʝʭ ʛʨʫʧʧʘʭ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ, ʧʦʢʘ-
ʟʘʪʝʣʴ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 252,18Ñ4,43 ʜʦ 
254,93Ñ3,23 ʤʢʤ. 

ɺʩʝ ʟʦʥʳ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʜʧʦ-
ʯʝʯʥʠʢʘ ʙʦʛʘʪʳ ʣʠʧʠʜʘʤʠ, ʢʦʣʠʯʝʩʪʚʦ ʢʦ-
ʪʦʨʳʭ ʥʘʨʘʩʪʘʝʪ ʧʦ ʤʝʨʝ ʫʛʣʫʙʣʝʥʠʷ ʠ 
ʥʘʠʙʦʣʴʰʝʝ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʦʪʤʝʯʘʝʪʩʷ ʚ 
ʢʣʝʪʢʘʭ ʧʫʯʢʦʚʦʡ ʟʦʥʳ. ɺ ʢʦʨʝ ʥʘʜʧʦʯʝʯ-
ʥʠʢʘ ʪʘʢʞʝ ʯʘʩʪʦ ʚʠʜʥʳ ʣʠʧʠʜʥʳʝ ʚʢʣʶʯʝ- 
ʥʠʷ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦ ʨʘʟʙʨʦʩʘʥʥʳʭ ʢʨʠ-
ʩʪʘʣʣʦʚ.  

ʅʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ ʥʘʜ- 
ʧʦʯʝʯʥʠʢʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʙʳʯʢʦʚ 
ʢʣʝʪʢʠ ʢʦʨʳ ʤʘʣʦʧʝʥʠʩʪʳʝ, ʧʦʷʚʣʷʝʪʩʷ 
ʣʝʛʢʘʷ ʟʝʨʥʠʩʪʦʩʪʴ ʠ ʙʘʟʦʬʠʣʴʥʳʡ ʩʜʚʠʛ ʚ 
ʦʢʨʘʩʢʝ ʮʠʪʦʧʣʘʟʤʳ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʥʘʠ-
ʙʦʣʝʝ ʟʘʤʝʪʥʳ ʚ ʧʫʯʢʦʚʦʡ ʟʦʥʝ. ʇʨʠ ʦʢʨʘ-
ʰʠʚʘʥʠʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʦʚ ʩʫʜʘʥʦʤ 
III ʧʦʷʚʣʷʶʪʩʷ ʠ ʢʣʝʪʢʠ, ʩʦʚʝʨʰʝʥʥʦ ʣʠ-
ʰʝʥʥʳʝ ʣʠʧʠʜʦʚ, ʠʤʝʶʱʠʝ ʜʦʚʦʣʴʥʦ ʩʚʝʪ-
ʣʫʶ, ʩʣʘʙʦʟʝʨʥʠʩʪʫʶ ʮʠʪʦʧʣʘʟʤʫ, ʯʪʦ ʩʦ-
ʟʜʘʝʪ ʚʧʝʯʘʪʣʝʥʠʝ ʣʝʛʢʦʡ ʤʦʟʘʠʯʥʦʩʪʠ ʢʦ-
ʨʳ ʥʘʜʧʦʯʝʯʥʠʢʘ. ɺʳʰʝʫʢʘʟʘʥʥʳʝ ʤʦʨʬʦ-
ʣʦʛʠʯʝʩʢʠʝ   ʧʨʠʟʥʘʢʠ   ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ  ʦ 
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ʧʦʩʪʦʷʥʥʦʤ ʙʦʣʴʰʦʤ ʚʳʜʝʣʝʥʠʠ ʛʦʨʤʦʥʦʚ 
ʢʦʨʳ ʚ ʢʨʦʚʴ, ʠ ʠʭ ʟʘʧʘʩʳ ʚ ʢʣʝʪʢʘʭ ʥʝ 
ʫʩʧʝʚʘʶʪ ʧʦʧʦʣʥʷʪʴʩʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦ-
ʠʩʭʦʜʠʪ ʯʘʩʪʠʯʥʘʷ ʜʝʣʠʧʦʠʜʠʟʘʮʠʷ ʢʦʨʢʦ-
ʚʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʜʧʦʯʝʯʥʠʢʘ, ʮʠʪʦʧʣʘʟʤʘ 
ʚʩʝʭ ʢʣʝʪʦʢ ʩʪʘʥʦʚʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʙʘʟʦ-
ʬʠʣʴʥʦʡ ʩ ʣʝʛʢʦʡ ʟʝʨʥʠʩʪʦʩʪʴʶ, ʧʦʷʚʣʷʶʪ-
ʩʷ ʦʯʘʛʠ ʮʠʪʦʣʠʟʘ ʢʣʝʪʦʢ (ʦʩʦʙʝʥʥʦ ʢʣʫ-
ʙʦʯʢʦʚʦʡ ʟʦʥʳ). 

ʂʣʫʙʦʯʢʦʚʘʷ ʟʦʥʘ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠ-
ʢʦʚ ʙʳʯʢʦʚ ʩʦʩʪʦʠʪ ʠʟ ʚʝʨʪʠʢʘʣʴʥʦ ʨʘʩʧʦ-
ʣʦʞʝʥʥʳʭ  ʪʷʞʝʡ  ʘʜʨʝʥʦʢʦʨʪʠʢʦʮʠʪʦʚ ʨʘʟ- 

ʥʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ, ʯʘʩʪʦ ʚʳʪʷʥʫʪʳʭ ʛʦʨʠ-
ʟʦʥʪʘʣʴʥʦ. ɺ ʢʣʝʪʢʘʭ ʢʣʫʙʦʯʢʦʚʦʡ ʟʦʥʳ 
ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʷʜʨʘ ʦʚʘʣʴʥʳʝ ʠʣʠ 
ʥʝʧʨʘʚʠʣʴʥʦ ʢʨʫʛʣʳʝ, ʙʝʜʥʳʝ ʭʨʦʤʘʪʠʥʦʤ, 
ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ ʮʝʥʪʨʝ ʠ ʠʥʦʛʜʘ ʵʢʩʮʝʥ-
ʪʨʠʯʥʦ. ʍʨʦʤʘʪʠʥ ʚ ʷʜʨʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʳ-
ʣʝʚʠʜʥʦʡ ʟʝʨʥʠʩʪʦʩʪʴʶ, ʘ ʤʝʣʢʠʝ ʷʜʨʳʰʢʠ ī 
ʦʜʥʦ, ʨʝʞʝ ʜʚʘ, ʧʣʦʭʦ ʟʘʤʝʪʥʳ. ʅʘ ʛʠʩʪʦʣʦ-
ʛʠʯʝʩʢʠʭ ʩʨʝʟʘʭ ʚ ʦʧʳʪʥʦʡ I ʛʨʫʧʧʝ ʧʦʧʘ-
ʜʘʶʪʩʷ ʬʠʛʫʨʳ ʤʠʪʦʟʘ, ʘ ʮʠʪʦʧʣʘʟʤʘ ʢʣʝ-
ʪʦʢ ʯʘʩʪʦ ʘʞʫʨʥʘʷ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʧʨʠʩʫʪ-
ʩʪʚʠʠ ʚ ʥʝʡ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʠʧʠʜʦʚ.  

ʈʠʩʫʥʦʢ 1. ï ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ  
ʢʦʤʧʦʟʠʮʠʷ ʢʣʫʙʦʯʢʦʚʦʡ ʠ ʧʫʯʢʦʚʦʡ 
ʟʦʥ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʘ ʙʳʯʢʘ  

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ  
(ʦʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ, Ĭ100) 

ʈʠʩʫʥʦʢ 2. ï ɼʠʩʢʦʤʧʣʝʢʩʘʮʠʷ  
ʢʣʝʪʦʯʥʳʭ ʪʷʞʝʡ ʧʫʯʢʦʚʦʡ ʟʦʥʳ  
ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʜʧʦʯʝʯʥʠʢʘ  
ʫ ʙʳʯʢʘ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ  

(ʦʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ, Ĭ400)  

ʈʠʩʫʥʦʢ 3. ï ʉʬʦʨʤʠʨʦʚʘʥʥʳʝ ʢʣʫʙʦʯʢʠ 
ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʜʧʦʯʝʯʥʠʢʘ ʫ 
ʙʳʯʢʘ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ 

çɸʥʪʠʤʠʦʧʘʪʠʢ 2è  
(ʦʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ, Ĭ100)  

ʈʠʩʫʥʦʢ 4. ï ʇʨʦʣʠʬʝʨʘʮʠʷ  
ʘʜʨʝʥʦʢʦʨʪʠʢʦʮʠʪʦʚ ʢʣʫʙʦʯʢʦʚʦʡ ʟʦʥʳ 
ʥʘʜʧʦʯʝʯʥʠʢʘ ʫ ʙʳʯʢʘ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʝʧʘʨʘʪʘ çɹɸɻ-ɽ-ʩʝʣʝʥè  
(ʦʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ, Ĭ400)  

ʊʦʣʱʠʥʘ ʢʣʫʙʦʯʢʦʚʦʡ ʟʦʥʳ ʢʦʨʳ 
ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʫ ʙʳʯʢʦʚ ʦʧʳʪʥʦʡ I ʛʨʫʧʧʳ 
ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ çɸʥʪʠʤʠʦʧʘʪʠʢ 2è ʩʦ-
ʩʪʘʚʣʷʝʪ 648,85Ñ8,15 ʤʢʤ. ʋ ʞʠʚʦʪʥʳʭ 
ʢʦʥʪʨʦʣʴʥʦʡ   ʛʨʫʧʧʳ   ʜʘʥʥʳʡ   ʧʦʢʘʟʘʪʝʣʴ 
ʩʥʠʟʠʣʩʷ ʜʦ 602,41Ñ13,44 ʤʢʤ, ʘ ʚ ʦʧʳʪʥʦʡ 
II ʛʨʫʧʧʝ ʪʦʣʱʠʥʘ ʟʦʥʳ ʨʘʚʥʘ 613,22Ñ        
6,91 ʤʢʤ. ɼʠʘʤʝʪʨ ʘʜʨʝʥʦʢʦʨʪʠʢʦʮʠʪʦʚ 
(8,47Ñ0,34 ʤʢʤ) ʢʣʫʙʦʯʢʦʚʦʡ ʟʦʥʳ ʠ ʦʙʲʝʤ 
ʠʭ ʷʜʝʨ (91,25Ñ1,19 ʤʢʤ3) ʦʢʘʟʘʣʠʩʴ ʥʘʠʙʦʣʴ- 

ʰʠʤʠ ʫ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʤ ʧʨʠʤʝʥʷʣʠ 
ʧʨʝʧʘʨʘʪ çɸʥʪʠʤʠʦʧʘʪʠʢ 2è. ʉʣʝʜʫʝʪ ʦʪʤʝ-
ʪʠʪʴ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʦʙʲʝʤ ʷʜʝʨ  
ʘʜʨʝʥʦʢʦʨʪʠʢʦʮʠʪʦʚ ʨʘʚʝʥ 66,88Ñ1,47 ʤʢʤ3. 

ɺ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʧʦʢʘʟʘʪʝʣʴ ʫʚʝ-
ʣʠʯʠʣʩʷ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ 
çɸʥʪʠʤʠʦʧʘʪʠʢ 2è ï ʥʘ 36,44 % (ʨ<0,05), ʘ 
ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ çɹɸɻ-ɽ-ʩʝʣʝʥè ï ʥʘ 
11,90 %.  
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ʈʠʩʫʥʦʢ 5. ï ʈʘʩʰʠʨʝʥʥʳʝ ʩʠʥʫʩʦʠʜʥʳʝ  
ʢʘʧʠʣʣʷʨʳ ʧʫʯʢʦʚʦʡ ʟʦʥʳ  

ʥʘʜʧʦʯʝʯʥʠʢʘ ʫ ʙʳʯʢʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 
ʧʨʝʧʘʨʘʪʘ çɹɸɻ-ɽ-ʩʝʣʝʥè  

(ʦʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ, Ĭ100)  

ʈʠʩʫʥʦʢ 6. ï ʉʨʝʜʥʝʝ ʥʘʢʦʧʣʝʥʠʝ  
ʩʫʜʘʥʦʬʠʣʴʥʳʭ ʣʠʧʠʜʦʚ ʚ  

ʘʜʨʝʥʦʢʦʨʪʠʢʦʮʠʪʘʭ ʥʘʜʧʦʯʝʯʥʠʢʘ  
ʫ ʙʳʯʢʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʧʘʨʘʪʘ  

çɹɸɻ-ɽ-ʩʝʣʝʥè (ʦʢʨʘʩʢʘ ʩʫʜʘʥʦʤ III, Ĭ200)  

ʈʠʩʫʥʦʢ 7. ï ʅʠʟʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ  
ʩʫʜʘʥʦʬʠʣʴʥʳʭ ʣʠʧʠʜʦʚ ʚ  

ʘʜʨʝʥʦʢʦʨʪʠʢʦʮʠʪʘʭ ʥʘʜʧʦʯʝʯʥʠʢʘ  
ʫ ʙʳʯʢʘ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 
(ʦʢʨʘʩʢʘ ʩʫʜʘʥʦʤ III, Ĭ200)  

ʈʠʩʫʥʦʢ 8. ï ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ  
ʩʫʜʘʥʦʬʠʣʴʥʳʭ ʣʠʧʠʜʦʚ ʚ ʘʜʨʝʥʦʢʦʨʪʠ-
ʢʦʮʠʪʘʭ ʥʘʜʧʦʯʝʯʥʠʢʘ ʫ ʙʳʯʢʘ ʧʨʠ  

ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʧʘʨʘʪʘ çɸʥʪʠʤʠʦʧʘʪʠʢ 2è  
(ʦʢʨʘʩʢʘ ʩʫʜʘʥʦʤ III, Ĭ200)  

ɺʦ ʚʩʝʭ ʪʨʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ 
ʙʳʯʢʦʚ ʥʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʘʭ ʩʧʦʥʛʠʦ-
ʮʠʪʳ ʧʫʯʢʦʚʦʡ ʟʦʥʳ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʘ 
ʯʘʱʝ ʠʤʝʣʠ ʧʨʠʟʤʘʪʠʯʝʩʢʫʶ ʠ ʣʠʰʴ ʠʥʦ-
ʛʜʘ ī ʤʥʦʛʦʫʛʦʣʴʥʫʶ ʬʦʨʤʫ. ʂʣʝʪʢʠ ʢʨʫʧ-
ʥʳʝ, ʮʠʪʦʧʣʘʟʤʘ ʠʭ ʟʝʨʥʠʩʪʘ ʠ ʦʢʩʠʬʠʣʴʥʘ. 
ʗʜʨʘ ʦʢʨʫʛʣʳʝ, ʨʝʞʝ ʦʚʘʣʴʥʳʝ, ʣʦʢʘʣʠʟʦ-
ʚʘʥʳ ʚ ʮʝʥʪʨʝ ʢʣʝʪʢʠ ʠʣʠ ʙʣʠʞʝ ʢ ʝʝ ʙʘ-
ʟʘʣʴʥʦʡ ʯʘʩʪʠ, ʩ 1-2 ʢʨʫʧʥʳʤʠ ʵʢʩʮʝʥʪʨʠʯ-
ʥʳʤʠ ʷʜʨʳʰʢʘʤʠ ʠ ʤʝʣʢʠʤʠ ʛʣʳʙʢʘʤʠ 
ʭʨʦʤʘʪʠʥʘ.  

ʋ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʮʠ-
ʪʦʧʣʘʟʤʘ ʩʧʦʥʛʠʦʮʠʪʦʚ ʙʳʣʘ ʧʝʥʠʩʪʦʡ, ʘ 
ʷʜʨʘ ʢʣʝʪʦʢ ʧʫʯʢʦʚʦʡ ʟʦʥʳ ʩʚʝʪʣʝʝ.  

ʋ ʙʳʯʢʦʚ I ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʦʪʤʝʯʝ-
ʥʦ ʥʘʢʦʧʣʝʥʠʝ ʣʠʧʠʜʦʚ ʚʦ ʤʥʦʛʠʭ ʢʣʝʪʢʘʭ, 
ʦʯʘʛʠ ʮʠʪʦʣʠʟʘ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ʃʠʧʠʜʳ ʙʳ-
ʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʤʝʣʢʠʭ ʩʫʜʘʥʦ-
ʬʠʣʴʥʳʭ  ʢʘʧʝʣʴ  ʠ  ʨʘʩʧʳʣʝʥʳ  ʙʦʣʝʝ   ʠʣʠ  

ʤʝʥʝʝ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʚʩʝʡ ʮʠʪʦʧʣʘʟʤʝ 
ʩʧʦʥʛʠʦʮʠʪʦʚ.  

ʋ ʙʳʯʢʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘ ʛʠʩʪʦ-
ʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʘʭ ʤʝʞʜʫ ʪʷʞʘʤʠ ʢʣʝʪʦʢ 
ʧʫʯʢʦʚʦʡ ʟʦʥʳ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʦʙʥʘ-
ʨʫʞʝʥʦ ʤʥʦʛʦ ʩʠʥʫʩʦʠʜʥʳʭ ʢʘʧʠʣʣʷʨʦʚ. 
ʂʣʝʪʢʠ ʧʦʣʠʛʦʥʘʣʴʥʦʡ ʬʦʨʤʳ, ʠʤʝʶʪ ʟʝʨ-
ʥʠʩʪʫʶ ʮʠʪʦʧʣʘʟʤʫ, ʰʘʨʦʚʠʜʥʳʝ ʷʜʨʘ ʩ 
ʦʜʥʠʤ ʠʣʠ ʜʚʫʤʷ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʷʜ-
ʨʳʰʢʘʤʠ ʚ ʮʝʥʪʨʝ, ʭʨʦʤʘʪʠʥ ʧʨʝʜʩʪʘʚʣʝʥ 
ʤʝʣʢʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ. ʇʨʠ ʵʪʦʤ ʧʝʨʝ-
ʩʪʨʦʡʢʘ ʩʪʨʫʢʪʫʨʳ ʭʨʦʤʘʪʠʥʘ ʷʜʝʨ ʢʦʨʳ 
ʥʘʜʧʦʯʝʯʥʠʢʘ ʫ ʞʠʚʦʪʥʳʭ I ʠ II ʛʨʫʧʧʳ 
ʙʳʣʘ ʦʜʥʦʪʠʧʥʦʡ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʶʪ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʚ 
ʷʜʨʝ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʛʦ ʵʫʭʨʦʤʘʪʠʥʘ. ʄʦʨ-
ʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ 
ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ. 
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ʊʘʙʣʠʮʘ. ï ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʙʳʯʢʦʚ 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ I ʦʧʳʪʥʘʷ II 

ɸʙʩʦʣʶʪʥʘʷ ʤʘʩʩʘ, ʛ 22,34Ñ3,32 25,45Ñ2,11 25,16Ñ3,14 

ʂʘʧʩʫʣʘ, ʤʢʤ 254,93Ñ3,23 253,02Ñ4,05 252,18Ñ4,43 

ʂʣʫʙʦʯʢʦʚʘʷ ʟʦʥʘ 

ʪʦʣʱʠʥʘ, ʤʢʤ 602,41Ñ13,44 648,85Ñ8,15 613,22Ñ6,91 

D ʢʣʝʪʢʠ, ʤʢʤ 8,26Ñ0,45 8,47Ñ0,34 8,45Ñ0,40 

V ̫ʜʨʘ, ʤʢʤ3 66,88Ñ1,47 91,25Ñ1,19* 74,84Ñ1,51 

ʇʫʯʢʦʚʘʷ ʟʦʥʘ 

ʪʦʣʱʠʥʘ, ʤʢʤ 790,95Ñ4,11 888,33Ñ4,74* 814,86Ñ5,32 

D ʢʣʝʪʢʠ, ʤʢʤ 11,15Ñ0,18 14,74Ñ0,16* 12,72Ñ0,14* 

V ̫ʜʨʘ, ʤʢʤ3 98,22Ñ3,69 164,38Ñ3,89** 145,86Ñ3,13* 

ʉʝʪʯʘʪʘʷ ʟʦʥʘ 

ʪʦʣʱʠʥʘ, ʤʢʤ 510,04Ñ10,19 521,59Ñ10,66 515,85Ñ10,22 

D ʢʣʝʪʢʠ, ʤʢʤ 9,72Ñ1,16 9,77Ñ1,11 9,74Ñ1,19 

V ̫ʜʨʘ, ʤʢʤ3 98,64Ñ4,65 103,49Ñ4,31 100,29Ñ4,53 

ʊʦʣʱʠʥʘ ʢʦʨʳ, ʤʢʤ 1903,40Ñ23,77 2058,77Ñ20,06 1943,93Ñ20,14 

ʊʦʣʱʠʥʘ ʤʝʜʫʣʣʳ, ʤʢʤ 765,25Ñ12,93 801,55Ñ11,01 784,25Ñ12,43 

ʇʨʠʤʝʯʘʥʠʝ ī *ʨ<0,05, **ʨ<0,01 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʧʦʢʘʟʳʚʘ-
ʝʪ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ I ʠ II ʦʧʳʪʥʳʭ ʛʨʫʧʧ 
ʪʦʣʱʠʥʘ ʧʫʯʢʦʚʦʡ ʟʦʥʳ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝ-
ʩʪʚʘ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 
ʧʨʝʧʘʨʘʪʦʚ ʫʚʝʣʠʯʠʣʘʩʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
ʥʘ 12,31 % (ʨ<0,05) ʠ 3,02 %. ʇʨʠ ʵʪʦʤ ʦʪ-
ʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʠʘʤʝʪʨʘ 
ʩʧʦʥʛʠʦʮʠʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 32,20 % 
(ʨ<0,05) ʠ 14,08 % (ʨ<0,05). ʅʘʠʙʦʣʴʰʠʡ 
ʦʙʲʝʤ ʷʜʝʨ ʵʪʠʭ ʢʣʝʪʦʢ ʧʫʯʢʦʚʦʡ ʟʦʥʳ 
ʦʢʘʟʘʣʩʷ ʫ ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ I ʛʨʫʧʧʳ ī 
164,38Ñ3,89 ʤʢʤ3 (ʨ<0,01), ʯʪʦ ʥʘ 67,36 % 
ʙʦʣʴʰʝ ʧʦʢʘʟʘʪʝʣʷ ʚ ʢʦʥʪʨʦʣʝ. ʋ ʙʳʯʢʦʚ II 
ʛʨʫʧʧʳ ʦʙʲʝʤ ʷʜʝʨ ʩʧʦʥʛʠʦʮʠʪʦʚ ʧʫʯʢʦ-
ʚʦʡ ʟʦʥʳ ʪʘʢʞʝ ʙʳʣ ʚʳʰʝ ʥʘ 48,50 % 
(ʨ<0,05) ʠ ʨʘʚʝʥ 145,86Ñ3,13 ʤʢʤ3. 

ʋ ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧ ʚ ʢʣʝʪ-
ʢʘʭ ʩʝʪʯʘʪʦʡ ʟʦʥʳ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʦʙ- 
ʥʘʨʫʞʠʚʘʣʠʩʴ ʦʢʨʫʛʣʳʝ ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʦʡ 
ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ ʷʜʨʘ ʩ ʷʜʨʳʰʢʘʤʠ ʠ 
ʦʯʝʥʴ ʤʘʣʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʭʨʦʤʘʪʠʥʘ. ʗʜ-
ʨʳʰʢʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʵʢʩʮʝʥʪʨʠʯʥʦ. ʂʘʢ 
ʷʜʨʘ, ʪʘʢ ʠ ʮʠʪʦʧʣʘʟʤʘ ʢʣʝʪʦʢ ʩʝʪʯʘʪʦʡ ʟʦ-
ʥʳ ʙʳʣʠ ʦʢʨʘʰʝʥʳ ʩʣʘʙʝʝ, ʯʝʤ ʩʧʦʥʛʠʦʮʠ-
ʪʳ ʧʫʯʢʦʚʦʡ ʟʦʥʳ. ʂʦʥʜʝʥʩʠʨʦʚʘʥʥʳʡ 
ʭʨʦʤʘʪʠʥ ʚ ʦʩʥʦʚʥʦʤ ʣʦʢʘʣʠʟʦʚʘʣʩʷ ʚʦʟʣʝ 
ʷʜʝʨʥʦʡ ʤʝʤʙʨʘʥʳ.  

ɼʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʪʦʣʱʠʥʳ 
ʩʝʪʯʘʪʦʡ ʟʦʥʳ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʜʧʦ-
ʯʝʯʥʠʢʦʚ ʚ ʪʨʝʭ ʛʨʫʧʧʘʭ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ, ʠ 
ʧʦʢʘʟʘʪʝʣʴ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 510,04Ñ10,19 ʜʦ 
521,59Ñ10,66 ʤʢʤ.  ʇʨʠ ʵʪʦʤ ʜʠʘʤʝʪʨ ʘʜʨʝ- 

ʥʦʢʦʨʪʠʢʦʮʠʪʦʚ ʜʘʥʥʦʡ ʟʦʥʳ ʤʘʢʩʠʤʘʣʴ-
ʥʳʤ ʙʳʣ ʫ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 
ʧʨʝʧʘʨʘʪʘ çɸʥʪʠʤʠʦʧʘʪʠʢ 2è ī 9,77Ñ    
1,11 ʤʢʤ, ʘ ʦʙʲʝʤ ʷʜʝʨ ʚ ʪʨʝʭ ʛʨʫʧʧʘʭ ʚʘʨʴ- 
ʠʨʦʚʘʣ ʦʪ 98,64Ñ4,65 ʜʦ 103,49Ñ4,31 ʤʢʤ3. 

ʋ ʙʳʯʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ ʛʠ-
ʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʘʭ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ 
ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʨʘʟʣʠʯʥʦʡ 
ʚʝʣʠʯʠʥʳ ʢʨʦʚʦʠʟʣʠʷʥʠʷ, ʨʝʜʢʦ ʚʳʷʚʣʷ-
ʣʘʩʴ ʜʠʩʢʦʤʧʣʝʢʩʘʮʠʷ ʪʷʞʝʡ ʞʝʣʝʟʠʩʪʳʭ 
ʵʣʝʤʝʥʪʦʚ ʧʫʯʢʦʚʦʡ ʠ ʩʝʪʯʘʪʦʡ ʟʦʥ. ɺ ʩʦ-
ʯʝʪʘʥʠʠ ʩ ʢʨʦʚʦʠʟʣʠʷʥʠʷʤʠ ʵʪʦ ʩʧʦʩʦʙ-
ʩʪʚʦʚʘʣʦ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʚ ʢʨʦʚʝʥʦʩʥʦʝ 
ʨʫʩʣʦ ʘʜʨʝʥʦʢʦʨʪʠʢʦʮʠʪʦʚ, ʢʦʪʦʨʳʝ ʠʥʦ-
ʛʜʘ ʠʤʝʣʠ ʨʘʟʣʠʯʥʫʶ ʩʪʝʧʝʥʴ ʜʠʩʪʨʦʬʠʯʝ-
ʩʢʠʭ ʠʟʤʝʥʝʥʠʡ (ʠʥʦʛʜʘ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ 
ʥʦʨʤʘʣʴʥʳʭ). ʇʨʠ ʦʢʨʘʩʢʝ ʛʠʩʪʦʣʦʛʠʯʝ-
ʩʢʠʭ ʩʨʝʟʦʚ ʩʫʜʘʥʦʤ III ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨ-
ʞʘʥʠʝ ʣʠʧʠʜʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʮʠʪʦʧʣʘʟʤʝ 
ʘʜʨʝʥʦʢʦʨʪʠʢʦʮʠʪʦʚ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 
ʧʨʝʧʘʨʘʪʘ çɸʥʪʠʤʠʦʧʘʪʠʢ 2è. ʉʨʝʜʥʝʝ ʩʦ-
ʜʝʨʞʘʥʠʝ ʩʫʜʘʥʦʬʠʣʴʥʳʭ ʣʠʧʠʜʦʚ ʚ ʢʦʨʝ 
ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʫʩʪʘʥʦʚʣʝʥʦ ʚʦ II ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ, ʘ ʩʘʤʘʷ ʥʠʟʢʘʷ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ 
ʚʳʷʚʣʝʥʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʙʳʯʢʦʚ. 

ʊʦʣʱʠʥʘ ʚʩʝʛʦ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ 
ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʫ ʙʳʯʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ ʦʢʘʟʘʣʘʩʴ 1903,40Ñ23,77 ʤʢʤ. ʋ 
ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ I ʠ II ʛʨʫʧʧ ʜʘʥʥʳʡ 
ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
2058,77Ñ20,06 ʠ 1943,93Ñ20,14 ʤʢʤ. ɺʦ 
ʚʩʝʭ  ʪʨʝʭ  ʠʩʩʣʝʜʫʝʤʳʭ  ʛʨʫʧʧʘʭ  ʪʦʣʱʠʥʘ 
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ʢʦʨʳ ʧʨʝʚʘʣʠʨʫʝʪ ʥʘʜ ʪʦʣʱʠʥʦʡ ʤʦʟʛʦʚʦʛʦ 
ʚʝʱʝʩʪʚʘ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʧʨʠ ʵʪʦʤ ʤʘʢʩʠ-
ʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʩʣʝʜʥʝʛʦ (801,55Ñ 
11,01 ʤʢʤ) ʙʳʣ ʫ ʙʳʯʢʦʚ I ʦʧʳʪʥʦʡ ʛʨʫʧ-
ʧʳ (ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ çɸʥʪʠ- 
ʤʠʦʧʘʪʠʢ 2è). 

 
ɺʓɺʆɼʓ 

1. ʇʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʙʳʯʢʘʤ ʢʦʤ-
ʧʣʝʢʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʵʣʝ-
ʤʝʥʪʦʚ ʠ ʚʠʪʘʤʠʥʦʚ ʚ ʥʘʜʧʦʯʝʯʥʠʢʘʭ ʧʨʦ-
ʠʩʭʦʜʷʪ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʝʨʝ-
ʩʪʨʦʡʢʠ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ 
ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʘʢʪʠʚʘʮʠʠ 
ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʟʘ ʩʯʝʪ 
ʧʨʦʣʠʬʝʨʘʮʠʠ ʘʜʨʝʥʦʢʦʨʪʠʢʦʮʠʪʦʚ ʪʨʝʭ 
ʟʦʥ ʦʪʤʝʯʝʥʳ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘ-
ʨʘʪʘ çɸʥʪʠʤʠʦʧʘʪʠʢ 2è, ʘ ʤʝʥʝʝ ʚʳʨʘʞʝ-
ʥʳ ī ʧʦʜ ʚʣʠʷʥʠʝʤ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜ-
ʩʪʚʘ çɹɸɻ-ɽ-ʩʝʣʝʥè. 

2. ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʣʠʧʠʜʦʚ 
ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʮʠʪʦʧʣʘʟʤʝ ʘʜʨʝʥʦʢʦʨʪʠʢʦ-
ʮʠʪʦʚ ʙʳʯʢʦʚ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ  ʧʨʝʧʘʨʘʪʘ  

çɸʥʪʠʤʠʦʧʘʪʠʢ 2è. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ 
ʩʫʜʘʥʦʬʠʣʴʥʳʭ ʣʠʧʠʜʦʚ ʚ ʢʦʨʝ ʥʘʜʧʦʯʝʯ-
ʥʠʢʦʚ ʫʩʪʘʥʦʚʣʝʥʦ ʫ ʞʠʚʦʪʥʳʭ II ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ, ʘ ʩʘʤʘʷ ʥʠʟʢʘʷ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ 
ʚʳʷʚʣʝʥʘ ʫ ʙʳʯʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ.  

3. ʋ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 
ʥʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʘʭ ʢʦʨʢʦʚʦʛʦ ʚʝ-
ʱʝʩʪʚʘ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʨʝʜʢʦ ʚʳʷʚʣʷʣʘʩʴ 
ʜʠʩʢʦʤʧʣʝʢʩʘʮʠʷ ʪʷʞʝʡ ʞʝʣʝʟʠʩʪʳʭ ʵʣʝ-
ʤʝʥʪʦʚ ʧʫʯʢʦʚʦʡ ʠ ʩʝʪʯʘʪʦʡ ʟʦʥ, ʘ ʪʘʢʞʝ 
ʦʯʘʛʠ ʮʠʪʦʣʠʟʘ ʢʣʝʪʦʢ ʢʣʫʙʦʯʢʦʚʦʡ ʟʦʥʳ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʘʩʪʠʯʥʦʡ ʜʝʣʠʧʠʜʠʟʘʮʠʠ 
ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʘʜʨʝ-
ʥʦʢʦʨʪʠʢʦʮʠʪʳ ʙʳʣʠ ʤʘʣʦʧʝʥʠʩʪʳʤʠ, ʩ 
ʣʝʛʢʦʡ ʟʝʨʥʠʩʪʦʩʪʴʶ ʠ ʙʘʟʦʬʠʣʴʥʳʤ ʩʜʚʠ-
ʛʦʤ ʚ ʦʢʨʘʩʢʝ ʮʠʪʦʧʣʘʟʤʳ. 

4. ɺ ʮʝʣʦʤ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠ-
ʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʤ ʨʦʩʪʝ 
ʠ ʫʚʝʣʠʯʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʘʜʨʝʥʦʢʦʨʪʠʢʦ-
ʮʠʪʦʚ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʠʩʧʳ-
ʪʫʝʤʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦ-
ʚʝ ʙʠʦʵʣʝʤʝʥʪʦʚ. 
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ʈʋʇ çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦè, ʛ. ʄʠʥʩʢ 
 

ʀɿʋʏɽʅʀɽ ʆɹʉɽʄɽʅɽʅʅʆʉʊʀ ʂʈʓʃɸʊʓʍ ʅɸʉɽʂʆʄʓʍ  
ɾʀɺʆʊʅʆɺʆɼʏɽʉʂʀʍ ʆɹʒɽʂʊʆɺ ʄʀʂʈʆʆʈɻɸʅʀɿʄɸʄʀ  
ʀ ʀʍ ʈʆʃʔ ɺ ʕʊʀʆʃʆɻʀʀ ɺʆɿʅʀʂʅʆɺɽʅʀʗ ʄɸʉʊʀʊɸ 

 
ʈʝʟʶʤʝ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʦʙ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʩʝʢʦʤʳʭ, ʦʪʣʦʚʣʝʥʥʳʭ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 
ʭʦʟʷʡʩʪʚʘʭ ʤʦʣʦʯʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ɺʳʜʝʣʝʥʳ ʠ ʦʧʠʩʘʥʳ ʢʫʣʴʪʫʨʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʩʪʘʬʠʣʦʢʦʢʢʘ, 
ʩʪʨʝʧʪʦʢʦʢʢʘ, ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ), ʚʳʷʚʣʝʥʥʳʭ ʢʘʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢ ʠ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʤʘ ʤʫʭ. ɺ ʫʩʣʦʚʠʷʭ in 
vitro ʧʨʦʚʝʜʸʥ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʩʢʘʨʤʣʠʚʘʥʠʶ ʤʫʭʘʤ ʧʠʪʘʪʝʣʴʥʦʛʦ ʢʦʨʤʘ, ʦʙʩʝʤʝʥʝʥʥʦʛʦ ʢʫʣʴʪʫʨʘʤʠ ʤʠʢʨʦʦʨ-
ʛʘʥʠʟʤʦʚ ʦʪ ʤʘʩʪʠʪʥʳʭ ʢʦʨʦʚ, ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠʩʭʦʜʥʳʝ ʢʫʣʴʪʫʨʳ ʩʪʘʬʠʣʦʢʦʢʢʘ. ɺʳʰʝʦʧʠʩʘʥʥʳʡ ʦʧʳʪ ʜʘ-
ʝʪ ʥʘʤ ʦʩʥʦʚʘʥʠʝ ʩʜʝʣʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʚʳʚʦʜ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʥʦʩʘ ʣʝʪʘʶʱʠʤʠ ʥʘʩʝʢʦʤʳʤʠ ʢʫʣʴʪʫʨ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʤʘʩʪʠʪʳ ʫ ʢʦʨʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʧʦʤʝʱʝʥʠʷ, ʣʝʪʘʶʱʠʝ ʥʘʩʝʢʦʤʳʝ, ʤʫʭʠ, ʟʘʙʦʣʝʚʘʥʠʷ ʞʠʚʦʪʥʳʭ, 
ʤʘʩʪʠʪ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ, ʧʝʨʝʥʦʩ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʪʘʬʠʣʦʢʦʢʢ, ʩʪʨʝʧʪʦʢʦʢʢ, ʵʥʪʝ-
ʨʦʙʘʢʪʝʨʠʠ, ʤʦʣʦʢʦ. 

 
Summary 

The article deals with the study of insects caught in dairy farms, cultures of microorganisms (staphylococcus, 
streptococcus, enterobacteria) were isolated and described, which were identified both on the surface and inside the 
body of these flies. Under the conditions of in vitro an experiment was carried out, on feeding the flies with nutritious 
food seeded with cultures of microorganisms from mastitis cows, the initial cultures of staphylococcus were isolated. 
The above experience gives us grounds to draw a preliminary conclusion about the possibility of transfer by flying in-
sects of cultures of microorganisms that cause mastitis in cows. 

Keywords: livestock buildings, flying insects, flies, animal diseases, mastitis, microorganisms, contamination, 
transfer of microorganisms, staphylococcus aureus, streptococcus, enterobacteria, milk. 

 
ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 24.08.2022 ʛ. 

ɺɺɽɼɽʅʀɽ 
ɺ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʘ ʧʘʪʦʣʦʛʠʠ 
ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʞʠʚʦʪʥʳʭ [3, 7, 8, 9, 
13ī26]. ɺ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ 
ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʝʢʦʪʦʨʳʝ ʣʝ-
ʪʘʶʱʠʝ ʥʘʩʝʢʦʤʳʝ ʠʤʝʶʪ ʥʝʤʘʣʦʚʘʞʥʦʝ 
ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʠ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʝ 
ʟʥʘʯʝʥʠʝ [2]. ʂ ʥʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʤ ʜʚʫ-
ʢʨʳʣʳʤ ʥʘʩʝʢʦʤʳʤ ʦʪʥʦʩʠʪʩʷ ʛʥʫʩ ī ʩʣʝʧ-
ʥʠ, ʢʦʤʘʨʳ, ʤʦʰʢʠ ʠ ʤʦʢʨʝʮʳ. ɽʩʪʴ ʜʘʥ-
ʥʳʝ ʨʷʜʘ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʦ ʧʝʨʝʥʦʩʝ 
ʚʨʝʜʦʥʦʩʥʳʤʠ ʥʘʩʝʢʦʤʳʤʠ ʠʟ ʩʝʤʝʡʩʪʚʘ 
ʤʫʭ ʤʥʦʞʝʩʪʚʘ ʚʠʜʦʚ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝ-
ʨʠʡ, ʛʨʠʙʦʚ, ʚʠʨʫʩʦʚ. ʇʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ 
ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ, ʚʝʪʝʨʠ-
ʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚʢʣʶʯʘʶ-
ʱʠʭ ʨʝʧʝʣʣʝʥʪʥʳʝ ʠ ʠʥʩʝʢʪʦʮʠʜʥʳʝ ʦʙʨʘ-
ʙʦʪʢʠ, ʚʦʟʤʦʞʥʳ ʵʥʟʦʦʪʠʠ ʠʥʬʝʢʮʠʦʥʥʳʭ 
ʙʦʣʝʟʥʝʡ [2, 4, 5, 12]. 

ʇʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ, ʚ ʫʩʣʦʚʠʷʭ 
ʤʘʩʩʦʚʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʥʫʩʘ ʤʷʩʥʦʝ ʠ 
ʤʦʣʦʯʥʦʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʪʝʨʷʝʪ ʙʦʣʴʰʫʶ 
ʯʘʩʪʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʠʟ-ʟʘ ʥʝʜʦʧʦʣʫʯʝʥʠʷ 
ʧʨʦʜʫʢʮʠʠ [10].  

ʃʝʪʘʶʱʠʝ ʚʨʝʜʦʥʦʩʥʳʝ ʥʘʩʝʢʦʤʳʝ 
ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʥʦʩʯʠʢʘʤʠ ʦʩʦʙʦ 
ʦʧʘʩʥʳʭ ʠʥʬʝʢʮʠʡ, ʥʦ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ 
ʧʝʨʝʥʦʩʝ ʦʪ ʙʦʣʴʥʦʛʦ ʢ ʟʜʦʨʦʚʦʤʫ ʞʠʚʦʪ-
ʥʦʤʫ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʚʳʟʳʚʘʶʱʠʭ ʟʘʙʦʣʝ-
ʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʢʦʨʦʚ. ɹʦʣʴʰʠʥ-
ʩʪʚʦ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʣʝʪʘʶʱʠʭ ʥʘʩʝʢʦʤʳʭ 
ʧʨʝʜʧʦʯʠʪʘʶʪ ʥʝʞʥʳʝ, ʙʝʟʚʦʣʦʩʳʝ ʫʯʘʩʪ-
ʢʠ ʢʦʞʠ, ʧʦʵʪʦʤʫ ʚʳʤʷ ʢʦʨʦʚ ʩʪʨʘʜʘʝʪ ʚ 
ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ. ʂʦʞʘ ʚʳʤʝʥʠ ʢʦʨʦʚ ʙʦʣʝʝ 
ʥʝʞʥʘʷ, ʯʝʤ ʥʘ ʜʨʫʛʠʭ ʫʯʘʩʪʢʘʭ ʪʝʣʘ ʞʠ-
ʚʦʪʥʦʛʦ, ʧʨʦʥʠʟʘʥʘ ʦʙʰʠʨʥʦʡ ʩʝʪʴʶ ʧʦ-
ʚʝʨʭʥʦʩʪʥʳʭ ʢʘʧʠʣʣʷʨʦʚ, ʷʚʣʷʝʪʩʷ ʤʝʥʝʝ 
ʟʘʱʠʱʝʥʥʦʡ ʠ ʙʦʣʝʝ ʫʷʟʚʠʤʦʡ ʢ ʚʦʟʜʝʡ-
ʩʪʚʠʶ ʚʨʝʜʦʥʦʩʥʳʭ ʥʘʩʝʢʦʤʳʭ.  
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ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʥʘ ʙʘʟʝ ʭʦʟʷʡʩʪʚ 

ʄʠʥʩʢʦʡ ʠ ʄʦʛʠʣʝʚʩʢʦʡ ʦʙʣʘʩʪʝʡ.  
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʧʦ ʚʳʷʚʣʝ-

ʥʠʶ ʚʣʠʷʥʠʷ ʥʘʩʝʢʦʤʳʭ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʠʝ ʤʘʩʪʠʪʘ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʥʘʤʠ 
ʙʳʣʠ ʦʪʣʦʚʣʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʬʝʨʤ ʧʦ 
ʩʦʜʝʨʞʘʥʠʶ ʞʠʚʦʪʥʳʭ ʠʟ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦ-
ʩʪʠ ʦʪ ʞʠʚʦʪʥʳʭ ʜʚʫʢʨʳʣʳʝ ʣʝʪʘʶʱʠʝ 
ʥʘʩʝʢʦʤʳʝ.  

ʆʪʣʦʚʣʝʥʥʳʝ ʦʙʨʘʟʮʳ ʤʫʭ ʙʳʣʠ ʜʦ-
ʩʪʘʚʣʝʥʳ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʠ ʠʩʩʣʝʜʦʚʘʥʳ ʥʘ 
ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʴʩʪʚʦ (ʚʥʝʰʥʝʝ ʠ ʚʥʫʪʨʝʥ-
ʥʝʝ) [1, 11]. ʅʘʩʝʢʦʤʦʝ (ʤʫʭʘ) ʧʦʤʝʱʘʣʠ ʥʘ 
2 ʯʘʩʘ ʚ ʞʠʜʢʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ï ʩ -r
ʚʦʨʦʪʦʯʥʳʡ ʤʷʩʦ-ʧʝʧʪʦʥʥʳʡ ʙʫʣʴʦʥ (ʄʇɹ) 
ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4 0ʉ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʩʪʦ-
ʨʦʞʥʦ  ʚʩʪʨʷʭʠʚʘʣʠ.  ɿʘʪʝʤ  ʦʪʙʠʨʘʣʠ  1 ʩʤ3 

ʙʫʣʴʦʥʘ ʠ ʚʳʩʝʚʘʣʠ ʥʘ ʢʨʦʚʷʥʦʡ ʤʷʩʦ-
ʧʝʧʪʦʥʥʳʡ ʘʛʘʨ (ʄʇɸ). ʅʘʭʦʜʠʚʰʫʶʩʷ ʚ 
ʙʫʣʴʦʥʝ ʤʫʭʫ ʠʟʚʣʝʢʘʣʠ ʠʟ ʙʫʣʴʦʥʘ ʩʪʝ-
ʨʠʣʴʥʳʤ ʧʠʥʮʝʪʦʤ ʠ ʦʪʤʳʚʘʣʠ ʦʪ ʙʫʣʴʦʥʘ 
ʧʦʦʯʝʨʝʜʥʦ ʩʥʘʯʘʣʘ ʚ 70%-ʥʦʤ ʩʧʠʨʪʝ, ʟʘ-
ʪʝʤ ʚ 0,9%-ʥʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦ-
ʨʝ. ɼʘʣʝʝ ʥʘʩʝʢʦʤʦʝ ʠʟʤʝʣʴʯʘʣʠ ʚ ʩʪʝʨʠʣʴ-
ʥʦʡ ʩʪʫʧʢʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 0,1 ʩʤ3 0,9%-
ʥʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʧʦʣʫ-
ʯʝʥʥʫʶ ʤʘʮʝʨʠʨʦʚʘʥʥʫʶ ʚʟʚʝʩʴ ʥʘʥʦʩʠʣʠ 
ʥʘ ʢʨʦʚʷʥʦʡ ʄʇɸ. ʏʘʰʢʠ ʩ ʢʨʦʚʷʥʳʤ 
ʄʇɸ ʠʥʢʫʙʠʨʦʚʘʣʠ 48 ʯʘʩʦʚ  ʧʨʠ ʪʝʤʧʝ-
ʨʘʪʫʨʝ 37 0ʉ. 

ʈʝʟʫʣʴʪʘʪʳ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʧʦ ʥʘʣʠʯʠʶ/ʦʪʩʫʪʩʪʚʠʶ ʨʦʩʪʘ 
ʢʦʣʦʥʠʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʢʨʦʚʷʥʦʤ 
ʄʇɸ, ʚʳʜʝʣʷʝʤʳʭ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʩʝʢʦ-
ʤʳʭ ʠ ʠʟ ʤʘʮʝʨʠʨʦʚʘʥʥʦʡ ʚʟʚʝʩʠ, ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. ï ʅʘʣʠʯʠʝ ʤʠʢʨʦʬʣʦʨʳ ʫ ʦʪʣʦʚʣʝʥʥʳʭ ʤʫʭ  

ʆʙʲʝʢʪ 
ɺʥʝʰʥʝʝ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʴʩʪʚʦ ɺʥʫʪʨʝʥʥʝʝ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʴʩʪʚʦ 

ʨʦʩʪ ʤʘʟʢʠ ʨʦʩʪ ʤʘʟʢʠ 

ʅʘʩʝʢʦʤʳʝ ʩ 
ʄʊʌ 1 
(n=24) 

+ 
ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʘʣʦʯʢʠ, 
ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʦʢʢʠ ʚ 
ʚʠʜʝ ʛʨʦʟʜʝʡ ʚʠʥʦʛʨʘʜʘ 

+ 
ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʦʢʢʠ ʚ 
ʚʠʜʝ ʛʨʦʟʜʝʡ ʚʠʥʦʛʨʘʜʘ 

ʅʘʩʝʢʦʤʳʝ ʩ 
ʄʊʌ 2 
(n=29) 

+ 
ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʘʣʦʯʢʠ, 
ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʦʢʢʠ, ʚ 
ʚʠʜʝ ʢʦʨʦʪʢʠʭ ʮʝʧʦʯʝʢ 

+ 
ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʦʢʢʠ ʚ 
ʚʠʜʝ ʢʦʨʦʪʢʠʭ ʮʝʧʦʯʝʢ 

ʅʘʩʝʢʦʤʳʝ ʩ 
ʄʊʌ 3 
(n=21) 

+ 
ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʘʣʦʯʢʠ, 
ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʦʢʢʠ ʚ 
ʚʠʜʝ ʛʨʦʟʜʝʡ ʚʠʥʦʛʨʘʜʘ 

- - 

ʅʘʩʝʢʦʤʳʝ ʩ 
ʄʊʌ 4 
(n=27) 

+ 
ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʘʣʦʯʢʠ, 
ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʦʢʢʠ ʚ 
ʚʠʜʝ ʛʨʦʟʜʝʡ ʚʠʥʦʛʨʘʜʘ 

+ 
ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʦʢʢʠ ʚ 
ʚʠʜʝ ʛʨʦʟʜʝʡ ʚʠʥʦʛʨʘʜʘ 

ʇʨʠʤʝʯʘʥʠʝ ï ç+è ī ʥʘʣʠʯʠʝ ʨʦʩʪʘ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ; ç-è ī ʦʪʩʫʪʩʪʚʠʝ ʨʦʩʪʘ; ʄʊʌ ï 
ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʘʷ ʬʝʨʤʘ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʫ ʦʪʣʦʚʣʝʥ-
ʥʳʭ ʤʫʭ ʥʘʙʣʶʜʘʣʦʩʴ ʢʘʢ ʚʥʝʰʥʝʝ, ʪʘʢ ʠ 
ʚʥʫʪʨʝʥʥʝʝ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʴʩʪʚʦ.  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʦʣʠ 
ʥʘʩʝʢʦʤʳʭ ʚ ʵʪʠʦʣʦʛʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʨʦʚ 
ʤʘʩʪʠʪʘʤʠ ʥʘ ʬʝʨʤʘʭ ʥʘʤʠ ʙʳʣ ʧʦʩʪʘʚʣʝʥ 
ʨʷʜ ʦʧʳʪʦʚ. ɺʥʘʯʘʣʝ ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 
ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʤʘʩʪʠʪʳ 
ʠ ʦʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʨʝʘʛʠʨʫʶʱʠʭ ʠ ʥʝʣʝ-
ʯʝʥʥʳʭ ʢʦʨʦʚ ʚʳʜʝʣʝʥʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, 
ʩʧʦʩʦʙʥʳʝ ʚʳʟʳʚʘʪʴ ʤʘʩʪʠʪʳ (ʩʪʘʬʠʣʦʢʦʢ- 

ʢʠ, ʩʪʨʝʧʪʦʢʦʢʢʠ ʠ ʵʥʪʝʨʦʙʘʢʪʝʨʠʠ) ʧʦ ʦʙ-
ʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. ɼʣʷ ʚʳʜʝʣʝʥʠʷ 
ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʜʝʣʘʣʠ ʧʦʩʝʚʳ ʥʘ ʩʨʝʜʫ 
ʂʦʜʘ, ʢʦʢʢʦʚʦʡ ʤʠʢʨʦʬʣʦʨʳ ï ʥʘ ʩʦʣʝʚʦʡ 
ʠ ʢʨʦʚʷʥʦʡ ʄʇɸ, ʩʧʦʨʦʚʳʭ ʬʦʨʤ ʙʘʢʪʝ-
ʨʠʡ ī ʥʘ ʄʇɹ ʠ ʄʇɸ ʧʦʩʣʝ ʧʨʦʛʨʝʚʘ ʤʦ-
ʣʦʢʘ, ʘʥʘʵʨʦʙʦʚ ï ʥʘ ʩʨʝʜʫ ʂʠʪʪʘ-ʊʘʨʦʮʮʠ. 
ʈʝʟʫʣʴʪʘʪʳ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʤʦʣʦʢʘ ʦʪ ʤʘʩʪʠʪʥʳʭ ʠ ʥʝʣʝʯʝʥʥʳʭ 
ʢʦʨʦʚ ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
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ʊʘʙʣʠʮʘ 2. ï ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʣʦʢʘ ʦʪ ʤʘʩʪʥʳʭ ʢʦʨʦʚ 

ʆʙʲʝʢʪ 
ʉʨʝʜʘ  
ʂʦʜʘ 

ʉʦʣʝʚʦʡ  
ʄʇɸ 

ʉʨʝʜʘ  
ʂʘʨʪʘʰʦʚʦʡ 

ʂʨʦʚʷʥʦʡ  
ʄʇɸ 

ʉʨʝʜʘ  
ʂʠʪʪʘ-
ʊʘʨʦʮʮʠ 

ʄʇɸ ʠ ʄʇɹ ʧʦʩʣʝ  
ʧʨʦʛʨʝʚʘʥʠʷ ʩʤʳʚʦʚ  

(ʚʳʜʝʣʝʥʠʝ ʩʧʦʨʦʚʳʭ ʬʦʨʤ) 

ɾʠʚʦʪʥʳʝ  
ʥʘ ʄʊʌ 1 (n=7) 

- + + + - - 

ɾʠʚʦʪʥʳʝ  
ʥʘ ʄʊʌ 2 (n=5) 

- + + + - - 

ɾʠʚʦʪʥʳʝ  
ʥʘ ʄʊʌ 3 (n=9) 

+ + + + - - 

ɾʠʚʦʪʥʳʝ  
ʥʘ ʄʊʌ 4 (n=7) 

- + + + - - 

ʇʨʠʤʝʯʘʥʠʝ ï ç+è ī ʥʘʣʠʯʠʝ ʨʦʩʪʘ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ; ç-è ī ʦʪʩʫʪʩʪʚʠʝ ʨʦʩʪʘ; ʄʊʌ ï 
ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʘʷ ʬʝʨʤʘ 

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʩʪʘʬʠʣʦʢʦʢʢʦʚ ʚʩʝ 
ʧʨʦʙʳ ʤʦʣʦʢʘ ʙʳʣʠ ʚʳʩʝʷʥʳ ʥʘ ʢʨʦʚʷʥʦʡ 
ʘʛʘʨ. ʏʝʨʝʟ 24 ʯʘʩʘ ʠʥʢʫʙʘʮʠʠ ʚ ʪʝʨʤʦʩʪʘʪʝ 
ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 0ʉ ʫʯʠʪʳʚʘʣʠ ʨʦʩʪ ʢʦ-
ʣʦʥʠʡ ʩ ʛʣʘʜʢʦʡ ʙʣʝʩʪʷʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 
ʞʝʣʪʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ, ʩ ʟʦʥʦʡ ʛʝʤʦʣʠʟʘ. ʀʟ 
ʢʦʣʦʥʠʡ ʜʝʣʘʣʠ ʤʘʟʢʠ ʠ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʣʠ 
ʠʭ ʧʦʩʣʝ ʦʢʨʘʩʢʠ ʧʦ ɻʨʘʤʫ. ɺ ʤʘʟʢʘʭ ʦʙʥʘ-
ʨʫʞʠʚʘʣʠ ʛʨʦʟʜʝʚʠʜʥʳʝ ʩʢʦʧʣʝʥʠʷ ʛʨʘʤʧʦ-
ʣʦʞʠʪʝʣʴʥʳʭ ʢʦʢʢʦʚ. ɺʳʜʝʣʝʥʥʘʷ ʢʫʣʴʪʫʨʘ 
ʦʙʣʘʜʘʣʘ ʢʘʪʘʣʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʙʳʣʘ 
ʦʪʥʝʩʝʥʘ ʢ ʩʪʘʬʠʣʦʢʦʢʢʘʤ.  

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʢʨʦʚʷʥʦʤ ʘʛʘʨʝ 
ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʤʝʣʢʠʭ ʨʦʩʠʥʯʘʪʳʭ ʢʦʣʦ-
ʥʠʡ, ʚʳʟʳʚʘʶʱʠʭ ʛʝʤʦʣʠʟ ʩʨʝʜʳ. ʇʨʠ ʧʦ-
ʩʝʚʝ ʧʨʦʙ ʤʦʣʦʢʘ ʦʪ ʙʦʣʴʥʳʭ ʤʘʩʪʠʪʦʤ ʢʦ-
ʨʦʚ ʥʘ ʩʨʝʜʫ ʂʘʨʪʘʰʦʚʦʡ ʮʚʝʪ ʩʨʝʜʳ ʠʟʤʝ-
ʥʷʣʩʷ ʠʟ ʩʠʥʝ-ʬʠʦʣʝʪʦʚʦʛʦ ʚ ʟʝʣʝʥʳʡ. ɺ 
ʤʘʟʢʘʭ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʵʪʠʭ ʢʦʣʦʥʠʡ ʠ 
ʦʢʨʘʰʝʥʥʳʭ ʧʦ ɻʨʘʤʫ, ʦʙʥʘʨʫʞʠʚʘʣʠ ʢʦ-
ʨʦʪʢʠʝ ʮʝʧʦʯʢʠ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʦʢ-
ʢʦʚ. ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʨʝʘʢʮʠʠ ʥʘ ʥʘʣʠʯʠʝ 
ʢʘʪʘʣʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʳʜʝʣʝʥʥʳʝ ʢʫʣʴʪʫ-
ʨʳ ʙʳʣʠ ʢʘʪʘʣʘʟʦʦʪʨʠʮʘʪʝʣʴʥʳʤʠ, ʯʪʦ ʜʘʣʦ 
ʥʘʤ ʦʩʥʦʚʘʥʠʝ ʩʯʠʪʘʪʴ ʥʘʣʠʯʠʝ ʩʪʨʝʧʪʦ-
ʢʦʢʢʦʚ ʚ ʧʨʦʙʘʭ. 

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ ʧʨʦ-
ʙʳ ʤʦʣʦʢʘ ʙʳʣʠ ʧʦʩʝʷʥʳ ʥʘ ʩʨʝʜʫ ʂʦʜʘ. 
ʎʚʝʪ ʩʨʝʜʳ ʠʟʤʝʥʠʣʩʷ ʠʟ ʬʠʦʣʝʪʦʚʦʛʦ ʚ 
ʟʝʣʝʥʳʡ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʯʠʪʘʪʴ ʠʭ ʥʘʣʠʯʠʝ 
ʚ ʧʨʦʙʘʭ. 

ʇʦʩʣʝ ʧʝʨʚʠʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 
ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʦʧʳʪ 
ʥʘ ʤʫʭʘʭ. ɼʣʷ ʵʪʦʛʦ ʚ ʛʦʨʦʜʩʢʠʭ ʧʦʤʝʱʝʥʠ-
ʷʭ ʙʳʣʠ ʦʪʣʦʚʣʝʥʳ ʤʫʭʠ ʠ ʧʦʤʝʱʝʥʳ ʚ 
ʩʧʝʮʠʘʣʴʥʫʶ ʛʝʨʤʝʪʠʯʥʫʶ ʢʘʤʝʨʫ.  ʄʫʭʠ ʚ  

ʪʝʯʝʥʠʝ 10 ʜʥʝʡ ʚʳʜʝʨʞʠʚʘʣʠʩʴ ʚ ʢʘʤʝʨʝ 
ʠʟʦʣʠʨʦʚʘʥʥʦ, ʧʨʠ ʵʪʦʤ ʧʦʣʫʯʘʷ ʩʪʝʨʠʣʴ-
ʥʦʝ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʧʠʪʘʥʠʝ (ʩʤʝʩʴ ʩʳʚʦ-
ʨʦʪʢʠ ʢʨʦʚʠ ʠ ʨʘʩʪʚʦʨʘ ʛʣʶʢʦʟʳ). ʇʦ ʠʩʪʝ-
ʯʝʥʠʠ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʩʨʦʢʘ ʯʘʩʪʴ ʥʘʩʝʢʦ-
ʤʳʭ ʧʨʦʚʝʨʷʣʠʩʴ ʥʘ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʴ-
ʩʪʚʦ, ʢʘʢ ʦʧʠʩʳʚʘʣʦʩʴ ʚ ʦʧʳʪʝ ʚʳʰʝ, ʠ ʧʨʠ 
ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 
ʚ ʦʧʳʪʝ ʦʩʪʘʚʰʠʝʩʷ ʥʘʩʝʢʦʤʳʝ.  

ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʦʧʳʪʘ ʚ ʢʘʤʝʨʫ ʩ ʛʦ-
ʣʦʜʥʳʤʠ ʤʫʭʘʤʠ (ʚ ʩʨʝʜʥʝʤ 50 ʥʘʩʝʢʦ-
ʤʳʭ) ʥʘ 2ī4 ʯʘʩʘ ʧʦʤʝʱʘʣʠ ʢʦʨʤʫʰʢʫ ʩ 
ʧʠʪʘʪʝʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ, ʩʦʜʝʨʞʘʱʠʤ 
ʩʤʝʩʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, ʨʘʩʪʚʦʨʘ ʛʣʶʢʦʟʳ 
ʩ ʚʥʝʩʝʥʠʝʤ ʤʠʢʨʦʙʥʦʡ ʚʟʚʝʩʠ ʢʫʣʴʪʫʨʳ 
ʩʪʘʬʠʣʦʢʦʢʢʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʦʪ ʤʘʩʪʠʪʥʳʭ 
ʢʦʨʦʚ ʩ ʥʘʛʨʫʟʢʦʡ 1,0Ĭ106 ʂʆɽ/ʩʤ3. ɼʣʷ 
ʠʟʤʝʨʝʥʠʷ ʤʫʪʥʦʩʪʠ ʩʫʩʧʝʥʟʠʠ ʙʘʢʪʝʨʠʡ 
ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʝʥʩʠʪʦʤʝʪʨ DEN-1. ɺ ʧʦ-
ʩʣʝʜʫʶʱʝʤ ʦʪ ʧʦʜʦʧʳʪʥʳʭ ʥʘʩʝʢʦʤʳʭ ʦʪ-
ʙʠʨʘʣʠ ʧʦ 10 ʤʫʭ ʩʨʘʟʫ ʠ ʯʝʨʝʟ 2 ʠ 4 ʯʘʩʘ 
ʧʦʩʣʝ ʢʦʨʤʣʝʥʠʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʥʝʰʥʝʛʦ 
ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʥʘʣʠʯʠʷ ʠʩʭʦʜʥʳʭ ʤʠʢʨʦʦʨ-
ʛʘʥʠʟʤʦʚ.  

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɺ ʭʦʜʝ ʦʧʳʪʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʫ ʧʦʜʦʧʳʪʥʳʭ ʤʫʭ ʩʨʘʟʫ ʧʦʩʣʝ ʩʢʘʨʤʣʠʚʘ-
ʥʠʷ ʧʠʪʘʪʝʣʴʥʦʛʦ ʢʦʨʤʘ, ʦʙʩʝʤʝʥʝʥʥʦʛʦ 
ʢʫʣʴʪʫʨʦʡ ʩʪʘʬʠʣʦʢʦʢʢʘ, ʘ ʪʘʢʞʝ ʯʝʨʝʟ 2 ʠ 
4 ʯʘʩʘ ʧʦʩʣʝ ʩʢʘʨʤʣʠʚʘʥʠʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ 
ʚʳʜʝʣʷʣʠ ʠʩʭʦʜʥʫʶ ʢʫʣʴʪʫʨʫ (ʪʘʙʣʠʮʘ 3). 
ɺʥʫʪʨʝʥʥʝʝ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʴʩʪʚʦ ʫ ʤʫʭ 
ʧʨʦʷʚʣʷʣʦʩʴ ʯʝʨʝʟ 2 ʯʘʩʘ ʧʦʩʣʝ ʩʢʘʨʤʣʠʚʘ-
ʥʠʷ ʠʤ ʧʠʪʘʪʝʣʴʥʦʛʦ ʢʦʨʤʘ, ʦʙʩʝʤʝʥʝʥʥʦ-
ʛʦ ʢʫʣʴʪʫʨʦʡ ʩʪʘʬʠʣʦʢʦʢʢʘ.  



 

 
2/2022 ʕʢʦʣʦʛʠʷ ʠ ʞʠʚʦʪʥʳʡ ʤʠʨ 21 

 

ʊʘʙʣʠʮʘ 3. ï ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʥʘʣʠʯʠʶ ʙʘʢʪʝʨʠʡ ʩʪʘʬʠʣʦʢʦʢʢʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʥʫʪʨʠ ʦʨʛʘ-
ʥʠʟʤʘ ʤʫʭ, ʢʦʪʦʨʳʤ ʩʢʘʨʤʣʠʚʘʣʠ ʧʠʪʘʪʝʣʴʥʳʡ ʢʦʨʤ, ʦʙʩʝʤʝʥʝʥʥʳʡ ʠʩʢʦʤʦʡ ʢʫʣʴʪʫʨʦʡ  

ʆʙʲʝʢʪ 

ɺʥʝʰʥʝʝ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʴʩʪʚʦ ɺʥʫʪʨʝʥʥʝʝ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʴʩʪʚʦ 

ʨʦʩʪ ʥʘ  
ʢʨʦʚʷʥʦʤ 
ʄʇɸ 

ʤʘʟʢʠ 
ʨʦʩʪ ʥʘ  
ʢʨʦʚʷʥʦʤ 
ʄʇɸ 

ʤʘʟʢʠ 

ʄʫʭʠ ʩʨʘʟʫ ʧʦʩʣʝ ʩʢʘʨʤ-
ʣʠʚʘʥʠʷ ʇʈ 

+ 

ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ 
ʢʦʢʢʠ ʚ ʚʠʜʝ ʛʨʦʟʜʝʡ 

ʚʠʥʦʛʨʘʜʘ 

- - 

ʄʫʭʠ ʯʝʨʝʟ 2 ʯʘʩʘ  
ʧʦʩʣʝ ʩʢʘʨʤʣʠʚʘʥʠʷ ʇʈ 

+ + ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ 
ʢʦʢʢʠ ʚ ʚʠʜʝ ʛʨʦʟʜʝʡ 

ʚʠʥʦʛʨʘʜʘ ʄʫʭʠ ʯʝʨʝʟ 4 ʯʘʩʘ  
ʧʦʩʣʝ ʩʢʘʨʤʣʠʚʘʥʠʷ ʇʈ 

+ + 

ʇʨʠʤʝʯʘʥʠʝ ï ʇʈ ï ʧʠʪʘʪʝʣʴʥʳʡ ʨʘʩʪʚʦʨ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʫʣʴʪʫʨʳ ʩʪʘʬʠʣʦʢʦʢʢʘ; ç+è ī 
ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʚ ʚʠʜʝ ʩʨʝʜʥʠʭ ʚʳʧʫʢʣʳʭ ʢʦʣʦʥʠʡ ʟʦʣʦʪʠʩʪʦʛʦ ʮʚʝʪʘ; ç-è ï ʦʪʩʫʪʩʪʚʠʝ ʨʦʩʪʘ 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʚ ʢʘʤʝʨʫ, ʛʜʝ 
ʩʦʜʝʨʞʘʣʠʩʴ ʤʫʭʠ, ʢʦʪʦʨʳʤ ʚ ʪʝʯʝʥʠʝ 10 
ʜʥʝʡ ʩʢʘʨʤʣʠʚʘʣʠ ʩʚʦʙʦʜʥʳʡ ʦʪ ʤʠʢʨʦʦʨ-
ʛʘʥʠʟʤʦʚ ʧʠʪʘʪʝʣʴʥʳʡ ʢʦʨʤ (ʩʳʚʦʨʦʪʢʘ 
ʢʨʦʚʠ ʠ ʛʣʶʢʦʟʘ), ʧʦʤʝʱʘʣʠ ʜʚʝ ʢʦʨʤʫʰʢʠ: 
ʚ ʦʜʥʦʡ ʥʘʭʦʜʠʣʩʷ ʧʠʪʘʪʝʣʴʥʳʡ ʨʘʩʪʚʦʨ 
ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, ʛʣʶʢʦʟʳ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʤʦʣʦʢʘ ʤʘʩʪʠʪʥʳʭ ʢʦ-
ʨʦʚ, ʚ ʜʨʫʛʦʡ ī ʩʪʝʨʠʣʴʥʳʡ ʧʠʪʘʪʝʣʴʥʳʡ 
ʨʘʩʪʚʦʨ ʙʝʟ ʤʠʢʨʦʙʦʚ. ʄʫʭʠ ʚ ʢʘʤʝʨʝ ʥʘʭʦ-
ʜʠʣʠʩʴ 10 ʯʘʩʦʚ. ʇʦʩʣʝ ʵʪʦʛʦ ʠʟ ʢʦʨʤʫʰʢʠ 
ʩ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʙʝʟ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
ʧʨʦʠʟʚʦʜʠʣʠ ʧʦʩʝʚʳ ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ 
ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠʩʢʦʤʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 
ʩʪʝʨʠʣʴʥʦʛʦ ʧʠʪʘʪʝʣʴʥʦʛʦ ʢʦʨʤʘ ʚʳʜʝʣʷ-
ʣʠʩʴ ʢʫʣʴʪʫʨʳ ʩʪʘʬʠʣʦʢʦʢʢʘ. 

 
ɺʓɺʆɼʓ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʳʪʦʚ 
ʫʩʪʘʥʦʚʣʝʥʦ:  

1. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʥʫʪʨʠ ʪʝʣʘ  ʤʫʭ, 

ʦʪʦʙʨʘʥʥʳʭ ʩ ʪʝʨʨʠʪʦʨʠʠ ʞʠʚʦʪʥʦʚʦʜʯʝ-
ʩʢʠʭ ʬʝʨʤ ʠ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ 
ʦʪ ʥʘʭʦʞʜʝʥʠʷ ʞʠʚʦʪʥʳʭ, ʚʳʜʝʣʷʣʠʩʴ 
ʢʫʣʴʪʫʨʳ ʩʪʘʬʠʣʦʢʦʢʢʘ, ʩʪʨʝʧʪʦʢʦʢʢʘ, ʵʥ-
ʪʝʨʦʙʘʢʪʝʨʠʠ. 

2. ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʦʧʳʪʘ ʥʘ ʤʫʭʘʭ, 
ʚʳʜʝʨʞʘʥʥʳʭ ʥʘ ʩʪʝʨʠʣʴʥʦʤ ʧʠʪʘʪʝʣʴʥʦʤ 
ʢʦʨʤʝ, ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʠʤ ʧʠʪʘʪʝʣʴʥʦʛʦ 
ʢʦʨʤʘ, ʦʙʩʝʤʝʥʝʥʥʦʛʦ ʢʫʣʴʪʫʨʦʡ ʩʪʘʬʠʣʦ-
ʢʦʢʢʘ, ʚʳʜʝʣʷʣʠʩʴ ʠʩʭʦʜʥʳʝ ʢʫʣʴʪʫʨʳ, ʢʘʢ 
ʩ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢ ʠ ʠʟ ʤʘʮʝʨʠʨʦʚʘʥʥʳʭ 
ʪʝʣ ʤʫʭ. 

3. ʀʟ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʩʪʝʨʠʣʴʥʦʛʦ ʧʠ-
ʪʘʪʝʣʴʥʦʛʦ ʢʦʨʤʘ ʜʣʷ ʤʫʭ ʠ ʧʦʩʣʝ ʧʦʤʝʱʝ-
ʥʠʷ ʝʛʦ ʚ ʢʘʤʝʨʫ ʩ ʤʫʭʘʤʠ, ʛʜʝ ʥʘʭʦʜʠʣʩʷ 
ʧʠʪʘʪʝʣʴʥʳʡ ʢʦʨʤ, ʦʙʩʝʤʝʥʝʥʥʳʡ ʩʪʘʬʠ-
ʣʦʢʦʢʢʦʤ, ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʢʫʣʴʪʫʨʘ ʩʪʘʬʠ-
ʣʦʢʦʢʢʘ. 

ɺʳʰʝʦʧʠʩʘʥʥʳʡ ʦʧʳʪ ʜʘʝʪ ʥʘʤ ʦʩ-
ʥʦʚʘʥʠʝ ʩʜʝʣʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʚʳʚʦʜ ʦ 
ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʥʦʩʘ ʣʝʪʘʶʱʠʤʠ ʥʘʩʝʢʦ-
ʤʳʤʠ ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʟʳʚʘ-
ʶɦ ʠʭ ʤʘʩʪʠʪr ʫ ʢʦʨʦʚ.  
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ʊʷʧʰʘ ʖ.ʀ., ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ 
ɼʫʙʘʥʝʚʠʯ ʆ.ɺ., ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 
ɸʥʜʨʫʩʝʚʠʯ ɸ.ʉ., ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʉʪʨʫʢ ʄ.ʉ., ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 
ʂʫʯʚʘʣʴʩʢʠʡ ʄ.ɺ., ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 
 
ʈʋʇ çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦè, ʛ. ʄʠʥʩʢ 

 
ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʄʆʃɽʂʋʃʗʈʅʆ-ɹʀʆʃʆɻʀʏɽʉʂʀʍ ʄɽʊʆɼʆɺ  
ɼʀɸɻʅʆʉʊʀʂʀ ɺ ʉʀʉʊɽʄɽ ʂʆʅʊʈʆʃʗ ʕʇʀɿʆʆʊʀʏɽʉʂʆʁ  

ʉʀʊʋɸʎʀʀ ʇʆ ʇʉɽɺɼʆʄʆʅʆɿʋ ɺ ɿɺɽʈʆɺʆɼʏɽʉʂʀʍ ʍʆɿʗʁʉʊɺɸʍ 
 

ʈʝʟʶʤʝ 
ʇʩʝʚʜʦʤʦʥʦʟ ʧʫʰʥʳʭ ʟʚʝʨʝʡ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʤʠʨʝ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 60 %, 

ʣʝʪʘʣʴʥʦʩʪʴ ï ʙʦʣʝʝ 70 %. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʳʭ ʠ ʧʨʦʩʪʳʭ ʚʠʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ 
ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʇʎʈ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʰʠʨʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʩʝʚʜʦʤʦʥ ʧʦ ʘʥʪʠʛʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʠʤʝ-
ʝʪ ʤʝʩʪʦ ʠʟʫʯʝʥʠʝ ʜʘʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ RAPD ʠ ERIC 
ʇʎʈ, ʪʘʢ ʢʘʢ ʚʥʫʪʨʠʚʠʜʦʚʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʰʪʘʤʤʘʤʠ ʧʩʝʚʜʦʤʦʥ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʚ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦ-
ʬʠʣʘʢʪʠʢʝ ʧʩʝʚʜʦʤʦʥʦʟʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Pseudomonas aeruginosa, ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ, ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ, ERIC ʠ 
RAPD ʇʎʈ. 

 

Summary 
Pseudomonosis of fur-bearing animals is widespread in the world. Morbidity can be 60%, mortality over 70%. 

One of the fastest and simplest types of diagnosis of this disease is the PCR method. Given the wide diversity of 
Pseudomonas in antigenic structure, there is a study of this diversity by molecular biological methods, such as RAPD 
and ERIC PCR, since the intraspecific difference between Pseudomonas strains should be taken into account in the 
specific prevention of Pseudomonas. 

Keywords: Pseudomonas aeruginosa, polymerase chain reaction, genotyping, ERIC and RAPD PCR. 
 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 25.11.2022 ʛ. 
 

ɺɺɽɼɽʅʀɽ 
ʇʩʝʚʜʦʤʦʥʦʟ (ʛʝʤʦʨʨʘʛʠʯʝʩʢʘʷ 

ʧʥʝʚʤʦʥʠʷ, ʩʠʥʝʛʥʦʡʥʘʷ ʠʥʬʝʢʮʠʷ) ï ʚʳʩʦ-
ʢʦʢʦʥʪʘʛʠʦʟʥʘʷ ʙʦʣʝʟʥʴ ʚ ʦʩʥʦʚʥʦʤ ʥʦʨʦʢ, 
ʥʘʯʠʥʘʶʱʘʷʩʷ ʢʘʢ ʘʣʠʤʝʥʪʘʨʥʘʷ ʠʥʬʝʢʮʠʷ 
ʠ ʙʳʩʪʨʦ ʧʝʨʝʭʦʜʷʱʘʷ ʚ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʝ 
ʚʦʩʧʘʣʝʥʠʝ ʣʝʛʢʠʭ ʠ ʩʝʧʩʠʩ. ʂ ʧʩʝʚʜʦʤʦʥʦ-
ʟʫ ʥʘʠʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳ ʱʝʥʢʠ ʥʦʨʦʢ. ʋ 
ʧʝʩʮʦʚ ʠ ʣʠʩʠʮ ʧʩʝʚʜʦʤʦʥʦʟ ʦʙʳʯʥʦ ʧʨʦʷʚ-
ʣʷʝʪʩʷ ʢʘʢ ʤʝʩʪʥʘʷ ʠʣʠ ʚʪʦʨʠʯʥʘʷ ʠʥʬʝʢ-
ʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʛʥʦʡʥʳʤʠ ʠʣʠ 
ʛʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʘʙʦʨʪʘ-
ʤʠ ʫ ʩʘʤʦʢ ʠ ʛʠʙʝʣʴʶ ʤʦʣʦʜʥʷʢʘ [3, 4]. 

ɺʧʝʨʚʳʝ ʧʩʝʚʜʦʤʦʥʦʟ ʥʦʨʦʢ ʙʳʣ 
ʦʧʠʩʘʥ ʚ 1945 ʛ. ʚ ʉʐɸ. ʇʦʟʜʥʝʝ ʙʦʣʝʟʥʴ 
ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ. ɺʦ ʚʪʦ-
ʨʦʡ ʧʦʣʦʚʠʥʝ XX ʚ. ʚʦ ʤʥʦʛʠʭ ʥʦʨʢʦʚʦʜʯʝ-
ʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʉʅɻ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ 
ʧʩʝʚʜʦʤʦʥʦʟ ʚʳʟʳʚʘʣ ʤʘʩʩʦʚʳʡ ʧʘʜʝʞ, ʠʩ-
ʯʠʩʣʷʝʤʳʡ ʥʝʨʝʜʢʦ ʜʝʩʷʪʢʘʤʠ ʪʳʩʷʯ ʞʠ-
ʚʦʪʥʳʭ. ɺ  ʥʘʩʪʦʷʱʝʝ  ʚʨʝʤʷ, ʙʣʘʛʦʜʘʨʷ ʧʦ- 

ʚʩʝʤʝʩʪʥʦʡ ʚʘʢʮʠʥʘʮʠʠ ʥʦʨʦʢ, ʟʘʙʦʣʝʚʘ-
ʥʠʝ ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʜʢʦ [2, 3, 4]. 
ɺʦʟʙʫʜʠʪʝʣʴ ʙʦʣʝʟʥʠ ï ʩʠʥʝʛʥʦʡʥʘʷ 

ʧʘʣʦʯʢʘ (ʣʘʪ. Pseudomonas aeruginosa) ï
ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʘʷ ʘʵʨʦʙʥʘʷ ʥʝʩʧʦʨʦʦʙʨʘ-
ʟʫʶʱʘʷ ʙʘʢʪʝʨʠʷ. ʆʪʥʦʩʷʩʴ ʢ ʛʨʫʧʧʝ 
ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ, ʧʩʠʭʨʦʬʠʣʴʥʳʭ (ʭʦ- 
ʣʦʜʦʣʶʙʠʚʳʭ) ʙʘʢʪʝʨʠʡ, ʩʠʥʝʛʥʦʡʥʘʷ ʧʘ-
ʣʦʯʢʘ ʩʧʦʩʦʙʥʘ ʨʘʩʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ 
ʧʣʶʩ 5 Áʉ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚʦ ʚʥʝʰʥʝʡ 
ʩʨʝʜʝ, ʯʘʩʪʦ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʠʩʧʨʘʞʥʝ-
ʥʠʷʭ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
ʪʝʣʘ, ʚ ʥʘʨʫʞʥʳʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʘʭ, ʚ ʬʝʢʘ-
ʣʠʷʭ, ʘ ʪʘʢʞʝ ʚ ʢʦʨʤʘʭ, ʧʦʜʩʪʠʣʢʝ ʠ ʚʦʜʝ 
ʜʘʞʝ ʚ ʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ʧʩʝʚʜʦʤʦʥʦʟʫ 
ʟʚʝʨʦʭʦʟʷʡʩʪʚʘʭ, ʧʨʠʯʝʤ ʧʩʝʚʜʦʤʦʥʳ, ʦʙ-
ʥʘʨʫʞʠʚʘʝʤʳʝ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ, ʦʪʥʦʩʷʪ-
ʩʷ ʢ ʪʝʤ ʞʝ ʩʝʨʦʪʠʧʘʤ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ 
ʟʘʙʦʣʝʚʘʥʠʝ [2]. 
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ʇʨʠ ʚʩʢʨʳʪʠʠ ʧʦʨʘʞʝʥʠʷ ʫ ʥʦʨʦʢ 
ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʦʨʛʘʥʘʭ ʜʳʭʘ-
ʥʠʷ. ʃʝʛʢʠʝ ʫʚʝʣʠʯʝʥʳ, ʦʪʝʯʥʳ, ʪʝʤʥʦ-
ʚʠʰʥʝʚʦʛʦ ʮʚʝʪʘ. ʃʝʛʦʯʥʘʷ ʪʢʘʥʴ ʫʧʣʦʪʥʝ-
ʥʘ, ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʩʭʦʜʩʪʚʦ ʧʦ ʢʦʥʩʠʩʪʝʥ-
ʮʠʠ ʩ ʧʝʯʝʥʴʶ ʠ ʧʨʠ ʧʦʛʨʫʞʝʥʠʠ ʚ ʚʦʜʫ 
ʪʦʥʝʪ. ʀʥʦʛʜʘ ʧʦʨʘʞʘʝʪʩʷ ʦʜʥʦ ʣʝʛʢʦʝ ʠʣʠ 
ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʝ ʝʛʦ ʫʯʘʩʪʢʠ. ɺ ʪʨʘʭʝʝ ʠ 
ʙʨʦʥʭʘʭ ʥʘʭʦʜʷʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʥʠ-
ʩʪʦʡ ʢʨʦʚʷʥʠʩʪʦʡ ʞʠʜʢʦʩʪʠ. ɹʨʦʥʭʠʘʣʴʥʳʝ 
ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʫʚʝʣʠʯʝʥʳ, ʢʨʦʚʝʥʘ-
ʧʦʣʥʝʥʳ ʠ ʦʪʝʯʥʳ [2]. 

ɼʠʘʛʥʦʩʪʠʢʘ. ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 
ʙʦʣʝʟʥʠ ʠ ʧʘʪʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝ-
ʥʠʷ ʟʘʯʘʩʪʫʶ ʷʚʣʷʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ 
ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʢ 
ʧʩʝʚʜʦʤʦʥʘʤ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʵʰʝʨʠʭʠʠ, 
ʧʘʩʪʝʨʝʣʣʳ, ʩʘʣʴʤʦʥʝʣʣʳ, ʧʨʦʪʝʡ ʠ ʜʨʫʛʠʝ 
ʧʘʪʦʛʝʥʳ. 

ʋ ʥʦʨʦʢ ʙʦʣʝʟʥʴ ʩʣʝʜʫʝʪ ʜʠʬʬʝʨʝʥ-
ʮʠʨʦʚʘʪʴ ʦʪ ʧʘʩʪʝʨʝʣʣʝʟʘ, ʯʫʤʳ ʧʣʦʪʦʷʜ-
ʥʳʭ, ʘ ʫ ʣʠʩʠʮ ʠ ʧʝʩʮʦʚ ð ʦʪ ʩʘʣʴʤʦʥʝʣʣʝ-
ʟʘ ʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʛʝʧʘʪʠʪʘ [4]. 

ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʢʦʤʧʣʝʢʩʥʦʡ 
ʜʠʘʛʥʦʩʪʠʢʠ ʧʩʝʚʜʦʤʦʥʦʟʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫ-
ʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʠ. 
ʊʘʢ ʢʘʢ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʳʤ, ʪʦʯʥʳʤ ʠ ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʳʤ ʤʝʪʦʜʦʤ ʜʠʘʛʥʦʩʪʠʢʠ ʷʚʣʷʝʪ-
ʩʷ ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ (ʇʎʈ), 
ʥʘʤʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʘʪʴ 
ʪʝʩʪ-ʩʠʩʪʝʤʫ ʇʎʈ ʜʣʷ ʜʝʪʝʢʮʠʠ ɼʅʂ ʛʝʥʦ-
ʤʘ Pseudomonas. 

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʫʯʘʩʪ-

ʢʦʚ ʛʝʥʦʤʘ Pseudomonas aeruginosa, ʧʨʠ-
ʛʦʜʥʳʭ ʚ ʢʘʯʝʩʪʚʝ ʤʠʰʝʥʝʡ ʜʣʷ ʇʎʈ-
ʜʠʘʛʥʦʩʪʠʢʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʥʫʢʣʝʦ-
ʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʛʝʥʘ gyrB 
Pseudomonas aeruginosa ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ 
ʧʩʝʚʜʦʤʦʥ, ʙʘʢʪʝʨʠʡ ʠ ʚʠʨʫʩʦʚ. ɼʣʷ ʵʪʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʫʢʣʝʦʪʠʜʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ 
GeneBank ï ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʜʦ-
ʨʦʚʴʷ ʉʐɸ, EMBL ï ɽʚʨʦʧʝʡʩʢʦʡ ʤʦʣʝʢʫ-
ʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, DDBJ ï  

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʛʝʥʝʪʠʢʠ ʠ ʧʨʦ-
ʛʨʘʤʤʫ BLAST (www.ncbi.nlm.nih. gov/
Blast). ʇʦʜʙʦʨ ʧʨʘʡʤʝʨʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦ-
ʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Vector NTI. 

ʊʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ ʧʨʘʡʤʝʨʦʚ 
ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

Tm = 4 (G+C) + 2 (A+T). 
ɼʣʷ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶ-

ʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʤʘʪʝʨʠʘʣʳ:  
ʘ) ʧʨʠʙʦʨʳ ʠ ʨʘʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ: 

ʣʘʤʠʥʘʨ, ʙʳʪʦʚʦʡ ʭʦʣʦʜʠʣʴʥʠʢ, ʪʝʨʤʦʩʪʘʪ, 
ʤʠʢʨʦʪʝʨʤʦʩʪʘʪ çBIOSɸN-CH100è (ʃʘʪ- 
ʚʠʷ), ʘʤʧʣʠʬʠʢʘʪʦʨ çC 1000 Thermal Cyc- 
lerè, BIO-RAD (ʉʐɸ), ʘʚʪʦʢʣʘʚ, ʤʠʢʨʦʮʝʥ- 
ʪʨʠʬʫʛʘ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʘʷ (14000 ʦʙ/ʤʠʥ) 
Jouan (ʌʨʘʥʮʠʷ), ʢʦʤʧʣʝʢʪ ʘʚʪʦʤʘʪʠʯʝ-
ʩʢʠʭ ʧʠʧʝʪʦʢ çSOCOREXè (ʐʚʝʡʮʘʨʠʷ) 
0,1ï2 ʤʢʣ, 0,5ï10 ʤʢʣ, 20ï200 ʤʢʣ, 100ï
1000 ʤʢʣ, 1ï10 ʤʣ ʠ ʥʘʢʦʥʝʯʥʠʢʠ ʢ ʥʠʤ (ʩ 
ʬʠʣʴʪʨʘʤʠ ʠ ʙʝʟ ʬʠʣʴʪʨʦʚ), ʧʨʦʙʠʨʢʠ ʪʠʧʘ 
ʕʧʧʝʥʜʦʨʬ ʚʤʝʩʪʠʤʦʩʪʴʶ 0,5 ʠ 1,5 ʤʣ, 
ʚʦʨʪʝʢʩ çBIOSANè (ʃʘʪʚʠʷ), ʧʨʦʙʠʨʢʠ ʜʣʷ 
ʇʎʈ 0,2 ʤʣ ʜʣʷ ʧʨʠʙʦʨʘ çC 1000 Thermal 
Cyclerè, ʩʠʩʪʝʤʘ ʜʣʷ ʵʣʝʢʪʨʦʬʦʨʝʟʘ 
çConsortè, (ɹʝʣʴʛʠʷ), Gel Doc XR ʠ ʧʨʦ-
ʛʨʘʤʤʘ imageLab Software, BIO-RAD 
(ʉʐɸ), ʚʝʩʳ RADWAG AS 220/X 
(ʇʦʣʴʰʘ). 

ʙ) ʨʝʘʢʪʠʚʳ: ʣʘʙʦʨʘʪʦʨʥʳʝ ʦʙʨʘʟʮʳ 
ʪʝʩʪ-ʩʠʩʪʝʤ ʜʣʷ ʜʝʪʝʢʮʠʠ ʛʝʥʦʤʘ Pseudo-
monas aeruginosa, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʦʪʜʝʣʝ 
ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ ʈʋʇ çʀʥʩʪʠʪʫʪ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳ-  
ʰʝʣʝʩʩʢʦʛʦè, ʤʘʨʢʝʨ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʝʩʘ 
çGeneRuler 50 bp Ladderè (Fermentas, ʃʠʪ-
ʚʘ), ʘʛʘʨʦʟʘ (helicon, ʈʦʩʩʠʷ), ʙʨʦʤʠʩʪʳʡ 
ʵʪʠʜʠʡ (SIGMA, ʉʐɸ), ʙʫʬʝʨ ʜʣʷ ʥʘʥʝʩʝ-
ʥʠʷ ʧʨʦʙ. 

ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʨʦʩʩʠʡ-
ʩʢʠʤ ʥʘʙʦʨʦʤ çɸʤʧʣʠʇʨʘʡʤ ʈʀɹʆ-ʩʦʨʙè, 
ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʝʛʦ ʧʨʠʤʝʥʝʥʠʶ. 

ɸʤʧʣʠʬʠʢʘʮʠʶ ʩ ʧʨʘʡʤʝʨʘʤʠ (F1, 
R1)_P. aer. ʠ (F2, R2)_P. aer ʧʨʦʚʦʜʠʣʠ ʩʦ-
ʛʣʘʩʥʦ ʧʨʦʪʦʢʦʣʫ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1. ï ʇʨʦʛʨʘʤʤʘ ʘʤʧʣʠʬʠʢʘʮʠʠ 

ɸʤʧʣʠʬʠʢʘʪʦʨʳ ʩ ʘʢʪʠʚʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ (ʧʦ ʨʘʩʪʚʦʨʫ ʚ ʧʨʦʙʠʨʢʝ) ʂʦʣ-ʚʦ 
ʧʦʚʪʦʨʦʚ ʪʝʤʧʝʨʘʪʫʨʘ ʚʨʝʤʷ 

95 Áʉ 3 ʤʠʥ 1 

95 Áʉ 20 ʩ 

40 57 Áʉ 30 ʩ 

60 Áʉ 30 ʩ 

10 Áʉ ʭʨʘʥʝʥʠʝ ï 

http://www.ncbi.nlm.nih.gov/Blast
http://www.ncbi.nlm.nih.gov/Blast
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ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʥʫʢʣʝʦʪʠʜʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʛʝʥʘ gyrB, ʢʦʜʠʨʫʶ-
ʱʝʛʦ  ʬʝʨʤʝʥʪ   ɼʅʂ-ʛʠʨʘʟʫ,  ʫ  ʨʘʟʣʠʯʥʳʭ 

ʰʪʘʤʤʦʚ ʧʩʝʚʜʦʤʦʥ ʠ ʜʨʫʛʠʭ ʙʘʢʪʝʨʠʡ 
ʧʦʜʦʙʨʘʥʳ ʜʚʝ ʧʘʨʳ ʧʨʘʡʤʝʨʦʚ ʜʣʷ Pseu-
domonas aeruginosa (ʪʘʙʣʠʮʘ 2). 
 

ʊʘʙʣʠʮʘ 2. ï ʆʧʠʩʘʥʠʝ ʛʝʥʘ-ʤʠʰʝʥʠ gyrB Pseudomonas aeruginosa 

ʅʘʟʚʘʥʠʝ Pseudomonas aeruginosa 

ʐʪʘʤʤ ʉP069177 

ʇʨʦʜʫʢʪ ɼʅʂ-ʛʠʨʘʟʘ, cʫʙʲʝʜʠʥʠʮʘ B (gyrB) 

ʌʫʥʢʮʠʷ 
ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʧʣʠʢʘʮʠʠ ɼʅʂ, ʧʦʜʜʝʨʞʘʥʠʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ  

ʩʫʧʝʨʩʧʠʨʘʣʠʟʘʮʠʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ɼʅʂ 

ʇʨʘʡʤʝʨ ʧʨʷʤʦʡ F1_P.aer. F2_P.aer. 

ʇʨʘʡʤʝʨ ʦʙʨʘʪʥʳʡ R1_P.aer. R2_P.aer. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, 5'-3' 
ʧʨʷʤʦʛʦ ʧʨʘʡʤʝʨʘ 

CCTGACCATCCGTCGCCACAA GAACAGGTCTACCACCACGG 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, 5'-3' 
ʦʙʨʘʪʥʦʛʦ ʧʨʘʡʤʝʨʘ 

CGCAGCAGGATGCCGACGC TTGAACAGCTCCTCCTTGCC 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ 
(Tm), Áʉ ʧʨʷʤʦʛʦ ʧʨʘʡʤʝʨʘ 

68 60 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ 
(Tm), Áʉ ʦʙʨʘʪʥʦʛʦ  
ʧʨʘʡʤʝʨʘ 

66 60 

GC, % ʧʨʷʤʦʛʦ ʧʨʘʡʤʝʨʘ 62 60 

GC, % ʦʙʨʘʪʥʦʛʦ ʧʨʘʡʤʝʨʘ 73 55 

ɸʤʧʣʠʢʦʥ, ʧ.ʥ. 222 224 

ʇʦʜʦʙʨʘʥʥʳʝ ʧʨʘʡʤʝʨʳ ʩʧʝʮʠʬʠʯʥʳ, 
ʪʘʢ ʢʘʢ ʥʝ ʩʦʚʧʘʜʘʣʠ ʩ ʥʫʢʣʝʦʪʠʜʥʳʤʠ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʛʝʥʘ gyrB ʜʨʫʛʠʭ ʙʘʢ-
ʪʝʨʠʡ, ʪʘʢʠʭ ʢʘʢ Pseudomonas fluoroscens 
(CP081968.1), Pseudomonas syringae 
(CP068034.2), Pseudomonas putida 
(CP014343.1), Esherichia coli (CP014273.1), 
Klebsiella pneumonia (CP030313.1),  Staphy- 

lococcus aureus (AP024730.1), Salmonella 
typhimurium (CP034968.1). 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ɻ ʣʝʢʪʨʦ-
ʬʦʨʝʛʨʘʤʤʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʷ ʣʘʙʦ-
ʨʘʪʦʨʥʳʭ ʦʙʨʘʟʮʦʚ ʪʝʩʪ-ʩʠʩʪʝʤ ˉ 1 ʠ ̄ 2 
ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʛʝʥʦʤʘ Pseudomonas ae-
ruginosa ʤʝʪʦʜʦʤ ʇʎʈ ʩ ʧʨʘʡʤʝʨʘʤʠ      
(F1, R1)_ P.aer. ʠ (F2, R2)_ P.aer.  

ʈʠʩʫʥʦʢ 1. ï ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ  
ʘʤʧʣʠʬʠʢʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʚʳʜʝʣʝʥʠʠ 
ɼʅʂ ʠʟ ʙʫʣʴʦʥʥʦʡ ʢʫʣʴʪʫʨʳ Pseudomonas  

aeruginosa (ʪʝʩʪ-ʩʠʩʪʝʤʘ ˉ 1,  
ʘʤʧʣʠʬʠʮʠʨʫʝʤʳʡ ʧʨʦʜʫʢʪ 222 ʧ.ʥ.,  
ʪʝʩʪ-ʩʠʩʪʝʤʘ ˉ 2, ʘʤʧʣʠʬʠʮʠʨʫʝʤʳʡ  

ʧʨʦʜʫʢʪ 224 ʧ.ʥ.) 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʇʎʈ-
ʧʨʦʜʫʢʪʘ ʦʙʨʘʟʦʚʳʚʘʣʦʩʴ ʩ ʧʨʘʡʤʝʨʘʤʠ 
(F1, R1)_ P.aer. 

ʋʯʠʪʳʚʘʷ ʩʣʦʞʥʫʶ ʚʥʫʪʨʠʚʠʜʦʚʫʶ 
ʘʥʪʠʛʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʩʝʚʜʦʤʦʥ, ʫ ʢʦʪʦ-
ʨʳʭ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 20 ʩʝʨʦʪʠʧʦʚ, ʜʣʷ 
ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʩʝʚʜʦʤʦʥʦ-
ʟʘ ʧʫʰʥʳʭ ʟʚʝʨʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʩʢʦʣʴʢʦ  

ʩʝʨʦʪʠʧʦʚ Pseudomonas aeruginosa, ʪʘʢ ʢʘʢ 
ʚʘʢʮʠʥʘ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʝʨʠʣʴʥʳʡ ʠʤ-
ʤʫʥʠʪʝʪ ʢ ʛʝʪʝʨʦʣʦʛʠʯʥʳʤ ʰʪʘʤʤʘʤ 
Pseudomonas aeruginosa [4]. ɺ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʚ ʈɹ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʥʬʝʢʮʠʦʥ-
ʥʳʭ ʙʦʣʝʟʥʝʡ ʥʦʨʦʢ ʧʨʠʤʝʥʷʶʪʩʷ ʠʤʧʦʨʪ-
ʥʳʝ ʚʘʢʮʠʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʦʩʩʠʡʩʢʘʷ ʚʘʢ-
ʮʠʥʘ çɹʠʦʥʦʨè, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ 4 ʩʝʨʦʪʠ- 

https://www.ncbi.nlm.nih.gov/nucleotide/CP081968.1?report=genbank&log$=nuclalign&blast_rank=95&RID=B63FMFFB016
https://www.ncbi.nlm.nih.gov/nucleotide/CP068034.2?report=genbank&log$=nucltop&blast_rank=49&RID=B63P3CYF013
https://www.ncbi.nlm.nih.gov/nucleotide/CP014343.1?report=genbank&log$=nucltop&blast_rank=46&RID=B64061MM01R
https://www.ncbi.nlm.nih.gov/nucleotide/CP014273.1?report=genbank&log$=nucltop&blast_rank=58&RID=B642T3MW016
https://www.ncbi.nlm.nih.gov/nucleotide/CP030313.1?report=genbank&log$=nucltop&blast_rank=2&RID=B647K8K601R
https://www.ncbi.nlm.nih.gov/nucleotide/AP024730.1?report=genbank&log$=nucltop&blast_rank=6&RID=B64C2NCN016
https://www.ncbi.nlm.nih.gov/nucleotide/CP034968.1?report=genbank&log$=nucltop&blast_rank=93&RID=B64W5SD6013
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ʧʘ Pseudomonas aeruginosa: 381-11-06,  
1677-08, çɼʥè-05 ʠ çɺʘʟʫʟʘè. ɼʦ ʩʠʭ ʧʦʨ 
ʩʠʪʫʘʮʠʷ ʚ ʩʪʨʘʥʝ ʧʦ ʚʥʫʪʨʠʚʠʜʦʚʦʤʫ ʛʝʥʝ-
ʪʠʯʝʩʢʦʤʫ ʨʘʟʣʠʯʠʶ ʧʩʝʚʜʦʤʦʥ ʥʝ ʠʟʫʯʝʥʘ. 
ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 
ʜʠʘʛʥʦʩʪʠʢʠ, ʈɸ, ʈʉʂ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 
70 % [5], ʧʦʵʪʦʤʫ ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʥʫʪʨʠʚʠ-
ʜʦʚʦʛʦ ʨʘʟʣʠʯʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ 
ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ 
ʰʪʘʤʤʦʚ ʧʩʝʚʜʦʤʦʥ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ 
ERIC ʠ RAPD ʇʎʈ, ʨʘʟʜʝʣʷʷ ʠʭ ʧʦ ʛʨʫʧ-
ʧʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʧʨʦ-
ʬʠʣʷʤʠ [1, 6, 7]. ɺʳʷʚʣʝʥʥʳʝ ʜʦʤʠʥʠʨʫʶ-
ʱʠʝ ʩʝʨʦʪʠʧʳ Pseudomonas aeruginosa ʩ 
ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ERIC ʠ RAPD ʇʎʈ, ʮʠʨ-
ʢʫʣʠʨʫʶʱʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ, 
ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʢʣʶʯʘʪʴ ʚ ʩʦʩʪʘʚ ʚʘʢʮʠʥʳ. 
ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ 
ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʦʡ ʨʘʙʦʪʳ, ʧʦʟʚʦʣʷʪ 
ʨʘʟʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠ 
ʦʙʦʩʥʦʚʘʥʥʳʝ ʩʭʝʤʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʩʝʚ-
ʜʦʤʦʥʦʟʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘ-
ʨʫʩʴ. ɻʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʰʪʘʤʤʦʚ ʤʝʪʦʜʘʤʠ 
ERIC ʠ RAPD ʇʎʈ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʣʝ- 

ʢʫʣʷʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʛʝʥʦʬʦʥʜʘ Pseudo- 
monas aeruginosa ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠ-
ʢʠ ɹʝʣʘʨʫʩʴ ʠ ʥʘ ʦʪʜʝʣʴʥʳʭ ʬʝʨʤʘʭ.  

 
ɺʓɺʆɼʓ 

1. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʥʫʢʣʝʦʪʠʜʥʳʭ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʛʝʥʘ gyrB h ʪʘʤʤʦʚ 
ʧʩʝʚʜʦʤʦʥ ʠ ʜʨʫʛʠʭ ʙʘʢʪʝʨʠʡ ʠ ʧʦʜʦʙʨʘʥʳ 
ʜʚʝ ʧʘʨʳ ʩʧʝʮʠʬʠʯʥʳʭ ʧʨʘʡʤʝʨʦʚ ʢ ʛʝʥʫ 
gyrB Pseudomonas aeruginosa. 

2. ʇʦʣʫʯʝʥʳ ʜʚʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʙ-
ʨʘʟʮʘ ʪʝʩʪ-ʩʠʩʪʝʤ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʛʝʥʦʤʘ 
Pseudomonas aeruginosa ʤʝʪʦʜʦʤ ʇʎʈ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʘʡʤʝʨʦʚ (F1, R1)_P.aer. 
ʠ (F2, R2)_P.aer. ʇʨʘʡʤʝʨʳ (F1, R1)_P.aer. 
ʦʙʝʩʧʝʯʠʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴ-
ʥʦʩʪʴ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʇʎʈ. 

3. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʩʪ-ʩʠʩʪʝʤʘ ʧʦʟ-
ʚʦʣʠʪ ʧʨʦʚʦʜʠʪʴ ʙʳʩʪʨʫʶ (ʚ ʪʝʯʝʥʠʝ 4 ʯʘ-
ʩʦʚ) ʜʝʪʝʢʮʠʶ ʛʝʥʦʤʘ Pseudomonas aerugi- 
nosa ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʘʭ ʠ ʤʦʞʝʪ 
ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʚʩʧʦʤʦʛʘ-
ʪʝʣʴʥʦʛʦ ʪʝʩʪʘ ʜʣʷ ʚʥʫʪʨʠʚʠʜʦʚʦʛʦ ʛʝʥʦʪʠ-
ʧʠʨʦʚʘʥʠʷ ʧʩʝʚʜʦʤʦʥ. 
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ʈʝʟʶʤʝ 
ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ Pseudomonas ae-

ruginosa. ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʰʪʘʤʤʦʚ ʢ ʚʠʜʫ Pseudomonas aeruginosa ʧʦʜʪʚʝʨʞʜʝʥʘ ʚ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ 
ʨʝʘʢʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Pseudomonas aeruginosa, ʰʪʘʤʤʳ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ 
ʨʝʘʢʮʠʷ. 

 

Summary 
The article presents data on the biochemical properties of epizootic strains of Pseudomonas aeruginosa. The 

belonging of the strains to the species Pseudomonas aeruginosa was confirmed by polymerase chain reaction.  
Keywords: Pseudomonas aeruginosa, strains, biochemical properties, polymerase chain reaction. 
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ɺɺɽɼɽʅʀɽ 
ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴ-

ʥʦʩʪʴ ʧʨʠʦʙʨʝʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʬʘʢʪʦʨ-
ʥʳʝ ʙʦʣʝʟʥʠ, ʚ ʵʪʠʦʣʦʛʠʠ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʫ-
ʶʪ ʨʘʟʣʠʯʥʳʝ ʫʩʣʦʚʥʦ ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦ-
ʦʨʛʘʥʠʟʤʳ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʵʪʦʤ ʧʣʘʥʝ 
ʟʘʥʠʤʘʝʪ Pseudomonas aeruginosa, ʦʙʣʘʜʘ-
ʶɦ ʘ̫ ʚrʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪɹ  ʁʢ ʫʩʣʦʚʠ̫ʤ 
ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʨʷʜʫ 
ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʠʤʠʦʪʝ-
ʨʘʧʝʚʪʠʯʝʩʢʠʭ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘ-
ʨʘʪʦʚ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʪʤʝʯʘʝʪʩʷ 
ʫʩʠʣʝʥʠʝ ʨʦʣʠ Pseudomonas aeruginosa ʚ 
ʵʪʠʦʣʦʛʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʪʷʞʝʣʳʭ ʠʥʬʝʢ-
ʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʥʝ ʪʦʣʴʢʦ ʫ ʧʫʰʥʳʭ 
ʟʚʝʨʝʡ, ʥʦ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠ-
ʮʳ [1, 2, 3].  

ʇʩʝʚʜʦʤʦʥʦʟ ï ɻ ʪʦ ʛʨʫʧʧʘ ʙʘʢʪʝʨʠ-
ʘʣʴʥʳʭ ʙʦʣʝʟʥʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʫ ʤʦ-
ʣʦʜʥʷʢʘ ʩʝʧʪʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʧʦʨʘʞʝ-
ʥʠʝʤ ʣʝʛʢʠʭ, ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ 
ʠ ʩʫʩʪʘʚʦʚ, ʘ ʫ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ ï ʨʝʧʨʦ-
ʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. 
ɺʦʟʙʫʜʠʪʝʣʝʤ ʧʩʝʚʜʦʤʦʥʦʟʘ ʷʚʣʷʝʪʩʷ ʛʨʘ-
ʤʦʪʨʠʮʘʪʝʣʴʥʘʷ ʘʵʨʦʙʥʘʷ ʙʘʢʪʝʨʠʷ Pseudo- 
monas aeruginosa, ʢʦʪʦʨʘʷ ʧʦ ʘʥʪʠʛʝʥʥʦʡ 
ʩʪʨʫʢʪʫʨʝ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 20 ʩʝʨʦʣʦʛʠ-
ʯʝʩʢʠʭ ʛʨʫʧʧ [4]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦ-
ʩʪʠ ʰʪʘʤʤʦʚ, ʘ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʠʭ 
ʘʫʪʝʥʪʠʯʥʦʩʪʠ (ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʦʜʣʠʥʥʦʩʪʠ 
ʧʦ ʩʚʦʡʩʪʚʘʤ, ʟʘʷʚʣʝʥʥʳʤ ʚ ʧʘʩʧʦʨʪʝ ʥʘ 
ʤʦʤʝʥʪ ʧʦʩʪʫʧʣʝʥʠʷ) ʚ ʧʨʦʮʝʩʩʝ ʚʦʩʧʨʦʠʟ-
ʚʦʜʩʪʚʘ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʩʦʚʨʝʤʝʥʥʦʡ 
ʩʠʩʪʝʤʘʪʠʢʠ ʙʘʢʪʝʨʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 
ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʣʣʝʢ-
ʮʠʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [5].  

ʊʨʘʜʠʮʠʦʥʥʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʪʘʢʩʦʥʦ-
ʤʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʟʫʯʝʥʠʠ ʠʭ ʤʦʨʬʦ-
ʣʦʛʠʯʝʩʢʠʭ, ʪʠʥʢʪʦʨʠʘʣʴʥʳʭ, ʢʫʣʴʪʫʨʘʣʴ-
ʥʳʭ, ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ, ʘʥʪʠʛʝʥʥʳʭ ʠ ʛʝʥʝ-
ʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʂʣʶʯʝʚʳʤ ʪʝʩʪʦʤ ʧʨʠ 
ʦʧʨʝʜʝʣʝʥʠʠ ʘʫʪʝʥʪʠʯʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʠʟʫ-
ʯʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʘʪʦʛʝʥʘ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ (ʢʦʤ- 
ʧʣʝʢʩʥʳʭ) ʩʨʝʜ ʂʣʠʛʣʝʨʘ, ʆʣʴʢʝʥʠʮʢʦʛʦ, 
ʈʝʩʩʝʣʷ, ʂʣʘʨʢʘ, ɻʠʩʩʘ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ 
ʪʝʩʪ-ʩʠʩʪʝʤ: ʩʠʩʪʝʤʳ ʠʥʜʠʢʘʪʦʨʥʳʝ ʙʫ-
ʤʘʞʥʳʝ ï ʉʀɹ (ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ), ɸʇʀ 
ʩʪʨʠʧʳ ï APIÈ (Bio-M®rieux, ʌʨʘʥʮʠʷ) ʠ 
ʜʨ. [6, 7]. ʕʪʦ ʥʝ ʚʩʝʛʜʘ ʧʦʟʚʦʣʷʝʪ ʦʢʦʥʯʘ-
ʪʝʣʴʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʙʘʢ-
ʪʝʨʠʠ ʜʦ ʚʠʜʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 
ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʠʭ ʰʪʘʤʤʦʚ ʚ ʢʦʣʣʝʢʮʠʦʥ-
ʥʳʡ  ʬʦʥʜ.  ʅʝʨʝʜʢʠ  ʩʣʫʯʘʠ,  ʢʦʛʜʘ  ʙʘʢʪʝ- 
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ʨʠʷ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʘʷ ʧʦ ʬʝʥʦʪʠʧʠʯʝ-
ʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʢʘʢ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʠʜ, ʦʢʘ-
ʟʳʚʘʝʪʩʷ ʧʨʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʤ ʠʟʫʯʝʥʠʠ 
ʠʥʦʡ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ [8].  

ʂʦʥʪʨʦʣʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʘʩʧʦʨʪʥʳʤ 
ʜʘʥʥʳʤ ʦʩʦʙʝʥʥʦ ʥʝʦʙʭʦʜʠʤ ʧʨʠ ʢʦʥʩʝʨʚʘ-
ʮʠʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʨʝʬʝʨʝʥʪʥʳʭ ʰʪʘʤ-
ʤʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ, 
ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ, ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʳʭ ʥʝʜʦʩʪʘʪʦʯʥʦ 
ʠʟʫʯʝʥʳ, ʪ.ʢ. ʚʳʜʝʣʝʥʠʝ ʠ ʦʧʠʩʘʥʠʝ ʠʭ ʦʩʫ-
ʱʝʩʪʚʣʷʣʦʩʴ ʚ ʨʘʟʣʠʯʥʦʝ ʚʨʝʤʷ, ʙʦʣʴʰʝʡ 
ʯʘʩʪʴʶ ʚ ʩʝʨʝʜʠʥʝ XX ʚʝʢʘ, ʢʦʛʜʘ ʩʚʝʜʝʥʠʷ 
ʦ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʥʦʩʠʣʠ ʬʨʘʛ-
ʤʝʥʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ [9]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ 
ʤʝʪʦʜʦʚ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʠʢʨʦʦʨʛʘ- 
ʥʠʟʤʦʚ. ʅʦ ʥʝ ʚʩʝ ʠʟ ʥʠʭ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠ-
ʤʝʥʠʤʳ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʝ- 
ʨʦʚʘʨʠʘʥʪʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ Pseudomo-
nas aeruginosa ʠʟ-ʟʘ ʩʚʦʝʡ ʩʣʦʞʥʦʩʪʠ, 
ʪʨʫʜʦʝʤʢʦʩʪʠ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ.  

ʇʦʵʪʦʤʫ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʪʘʢʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʪʦʠʪ ʫʜʝʣʷʪʴ ʤʠʢʨʦʙʠʦʣʦ- 
ʛʠʯʝʩʢʠʤ ʘʥʘʣʠʟʘʪʦʨʘʤ ʪʠʧʘ Vitek 2 (Bio-
M®rieux, ʌʨʘʥʮʠʷ), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 
ʧʨʦʚʦʜʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʫʧʨʦʱʝʥʥʳʡ ʧʨʦ- 
ʮʝʩʩ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 
ʙʦʣʝʝ 40 ʨʘʟʣʠʯʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 
ʩʚʦʡʩʪʚ ʙʘʢʪʝʨʠʡ. ɺʪʦʨʳʤ ʥʘʠʙʦʣʝʝ ʩʦʚʨʝ- 
ʤʝʥʥʳʤ ʤʝʪʦʜʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʠʜʝʥʪʠʬʠ- 
ʮʠʨʦʚʘʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ ʚʳʜʝʣʷʪʴ ʠʭ 
ɼʅʂ ʟʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫ- 
ʪʦʢ ʚʨʝʤʝʥʠ, ʩʯʠʪʘʝʪʩʷ ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧ- 
ʥʘʷ ʨʝʘʢʮʠʷ (ʇʎʈ). ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʠʜʝʥʪʠ- 
ʬʠʮʠʨʦʚʘʪʴ Pseudomonas aeruginosa ʜʦ 
ʚʠʜʘ ʠʣʠ ʧʦʜʚʠʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʠʭ 
ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʪʝʩʪʦʚ, ʢʘʢ 
ERIC ʠ RAPD PCR.  

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʝʥʠʝ ʙʠʦʭʠʤʠʯʝ-
ʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʵʧʠʟʦʦʪʠ-
ʯʝʩʢʠʭ ʰʪʘʤʤʦʚ Pseudomonas aeruginosa. 
 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʫʪʦʯʥʳʝ 

ʢʫʣʴʪʫʨʳ ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ ʈʋʇ 
çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠ-
ʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦè, ʚʳʨʘʱʝʥ-
ʥʳʝ ʥʘ ʩʝʨʜʝʯʥʦ-ʤʦʟʛʦʚʦʤ ʙʫʣʴʦʥʝ (ʬʠʨʤʘ 
Sigma). 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 
ʩʚʦʡʩʪʚ ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ Pseudo- 
monas aeruginosa ʩʫʪʦʯʥʫʶ ʙʫʣʴʦʥʥʫʶ 
ʢʫʣʴʪʫʨʫ ʧʝʨʝʩʝʚʘʣʠ ʥʘ ʩʝʨʜʝʯʥʦ-ʤʦʟʛʦʚʦʡ  

ʘʛʘʨ  (Brain Heart Infusion Agar ʬʠʨʤʳ Biʦ- 
olab, ɺʝʥʛʨʠʷ) ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʯʘʰʢʘʭ 
ʇʝʪʨʠ ʜʠʘʤʝʪʨʦʤ 90 ʤʤ (ʬʠʨʤʘ ɹʠʦʥ,        
ʛ. ʄʠʥʩʢ) ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ   

37 Áʉ ʚ ʪʝʯʝʥʠʝ 18ς24 ʯʘʩʦʚ. 
ɼʣʷ ʦʮʝʥʢʠ ʯʠʩʪʦʪʳ ʢʫʣʴʪʫʨ ʛʦʪʦʚʠ-

ʣʠ ʤʘʟʢʠ, ʢʦʪʦʨʳʝ ʦʢʨʘʰʠʚʘʣʠ ʧʦ ɻʨʘʤʫ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʦʪʦʚʦʛʦ ʥʘʙʦʨʘ ʢʨʘʩʠʪʝ-
ʣʝʡ ʬʠʨʤʳ Sigma-Aldrich. 

ʀʟʫʯʘʝʤʳʝ ʢʫʣʴʪʫʨʳ ʚ ʚʠʜʝ ʙʘʢʪʝ-
ʨʠʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʢʦʣʦ-
ʥʠʠ ʛʦʪʦʚʠʣʠ ʚ 3 ʩʤ3 ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʦʣʝʚʦ-
ʛʦ ʨʘʩʪʚʦʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ Bi-
omerieux (ʢʘʪ. ˉ V1204). ʂʦʥʮʝʥʪʨʘʮʠʶ 
ʠʟʤʝʨʷʣʠ ʧʨʠʙʦʨʦʤ DensiCHEK plus ʬʠʨ-
ʤʳ Biomerieux. 

ɻʦʪʦʚʫʶ ʩʫʩʧʝʥʟʠʶ ʩ ʦʧʪʠʯʝʩʢʦʡ 

ʧʣʦʪʥʦʩʪʴʶ 0,5ς0,63 McF ʧʦ ʰʢʘʣʝ 
ʄʘʢʌʘʨʣʘʥʜʘ ʠʩʩʣʝʜʦʚʘʣʠ ʜʣʷ ʠʟʫʯʝʥʠʷ 
ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʥʘ ʧʨʠʙʦʨʝ Vitek 2 
compact, ʠʩʧʦʣʴʟʫʷ ʢʘʩʩʝʪʳ Vitek 2 GN. 

ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʨʦʩ- 
ʩʠʡʩʢʠʤ ʥʘʙʦʨʦʤ çɸʤʧʣʠʇʨʘʡʤ ʈʀɹʆ-
ʩʦʨʙè, ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʝʛʦ ʧʨʠʤʝ- 
ʥʝʥʠʶ. ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʛʝʥʦʤʘ Pseudo-
monas aeruginosa ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʤʝʩʠ ʜʣʷ 
ʇʎʈ, ʩʦʜʝʨʞʘʱʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʘʡ- 
ʤʝʨʳ ʢ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 
ʛʝʥʘ gyrB ʛʝʥʦʤʘ Pseudomonas aeruginosa. 

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʠ ʤʘʟʢʦʚ ʧʦ ɻʨʘʤʫ, 

ʩʜʝʣʘʥʥʳʭ ʠʟ ʙʫʣʴʦʥʥʳʭ ʢʫʣʴʪʫʨ, 
Pseudomonas aeruginosa ʠʤʝʣʠ ʚʠʜ ʛʨʘʤʦʪ-
ʨʠʮʘʪʝʣʴʥʳʭ ʧʘʣʦʯʝʢ ʨʘʟʤʝʨʦʤ 0,5ï
1,0Ĭ1,5ï3,0 ʤʢʤ (ʨʠʩʫʥʦʢ 1). 

ʈʠʩʫʥʦʢ 1. ï ʄʦʨʬʦʣʦʛʠʷ 
ʢʫʣʴʪʫʨʳ Pseudomonas aeruginosa  

ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ  
ʧʦʩʣʝ ʦʢʨʘʩʢʠ ʧʦ ɻʨʘʤʫ 
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ʉ ʧʦʤʦʱʴʶ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 
ʘʥʘʣʠʟʘʪʦʨʘ Vitek 2 compact ʧʨʦʚʝʜʝʥʘ ʨʘʩ-
ʰʠʨʝʥʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʟʷʪʳʭ ʚ ʠʩʩʣʝ-
ʜʦʚʘʥʠʝ ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ  ʰʪʘʤʤʦʚ  Pseudo- 

monas aeruginosa ʧʦ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡ-
ʩʪʚʘʤ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ 
ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ Pseudomonas aeruginosa 

ˉ 
ʧ/ʧ 

ʊʝʩʪ 
ʉʦʢʨʘʱʝ-
ʥʠʝ 

ʕʧʠʟʦʦʪʠʯʝʩʢʠʝ ʰʪʘʤʤʳ 
Pseudomonas aeruginosa 

1 2 3 4 5 

1 Ala-Phe-Pro-ɸʈʀʃɸʄʀɼɸɿɸ APPA - - - - - 

2 ɸɼʆʅʀʊʆʃ ADO - - - - - 

3 L-ʧʠʨʨʦʣʠʜʦʥɸʈʀʃɸʄʀɼɸɿɸ PyrA - - - - - 

4 L-ɸʈɸɹʀʊ IARL - - - - - 

5 D-ʎɽʃʃʆɹʀʆɿɸ dCEL - - - - - 

6 ɹɽʊɸ-ɻɸʃɸʂʊʆɿʀɼɸɿɸ BGAL - - - - - 

7 ʇʈʆɼʋʂʎʀʗ H2S H2S - - - - - 

8 ɹɽʊɸ-N-ɸʎɽʊʀʃɻʃʖʂʆɿɸʄʀʅʀɼɸɿɸ BNAG - - - - - 

9 ɻʣʶʪʘʤʠʣʘʨʠʣʘʤʠʜʘʟʘ pNA AGLTp + - + + + 

10 D-ɻʃʖʂʆɿɸ dGLU + + + + + 

11 ɻɸʄʄɸ-ɻʃʖʊɸʄʀʃʊʈɸʅʉʌɽʈɸɿɸ GGT + + + + + 

12 ʉɹʈɸɾʀɺɸʅʀɽ ɻʃʖʂʆɿʓ OFF - - - - - 

13 ɹɽʊɸ-ɻʃʖʂʆɿʀɼɸɿɸ BGLU - - - - - 

14 D-ʄɸʃʔʊʆɿɸ dMAL - - - - - 

15 D-ʄɸʅʅʀʊ dMAN + - + - + 

16 D-ʄɸʅʅʆɿɸ dMNE + + + + + 

17 ɹɽʊɸ-ʂʉʀʃʆɿʀɼɸɿɸ BXYL - - - - - 

18 ɹɽʊɸ-ʘʣʘʥʠʥʘʨʠʣʘʤʠʜʘʟʘ pNA BAlap + + + + + 

19 L-ʧʨʦʣʠʥɸʈʀʃɸʄʀɼɸɿɸ ProA + + + + + 

20 ʃʀʇɸɿɸ LIP - + - + + 

21 ʇɸʃɸʊʀʅʆɿɸ PLE - - - - - 

22 ʊʠʨʦʟʠʥɸʈʀʃɸʄʀɼɸɿɸ TyrA - - + - - 

23 ʋʈɽɸɿɸ URE - - - - - 

24 D-ʉʆʈɹʀʊ dSOR - - - - - 

25 ʉɸʍɸʈʆɿɸ SAC - - - - - 

26 D-ʊɸɻɸʊʆɿɸ dTAG - - - - - 

27 D-ʊʈɽɻɸʃʆɿɸ dTRE - - - - - 

28 ʎʀʊʈɸʊ (ʅɸʊʈʀʗ) CIT + + + + + 

29 ʄɸʃʆʅɸʊ MNT + - + + + 

30 5-ʂɽʊʆ-D-ɻʃʖʂʆʅɸʊ 5KG - - - - - 

31 L-ʃɸʂʊɸʊ, ʧʦʜʱʝʣʘʯʠʚʘʥʠʝ ILATk + + + + + 

32 ɸʃʔʌɸ-ɻʃʖʂʆɿʀɼɸɿɸ AGLU - - - - - 

33 ʉʋʂʎʀʅɸʊ, ʧʦʜʱʝʣʘʯʠʚʘʥʠʝ SUCT + + + + + 

34 ɹʝʪʘ-N-ʎɽʊʀʃɻɸʃɸʂʊʆɿɸʄʀʅʀɼɸɿɸ NAGA - - - - - 

35 ɸʃʔʌɸ-ɻɸʃɸʂʊʆɿʀɼɸɿɸ AGAL - - - - - 

36 ʌʆʉʌɸʊɸɿɸ PHOS - - - - - 

37 ɻʣʠʮʠʥɸʈʀʃɸʄʀɼɸɿɸ GlyA - - - - - 

38 ʆʈʅʀʊʀʅɼɽʂɸʈɹʆʂʉʀʃɸɿɸ ODC - - - - - 

39 ʃʀɿʀʅɼɽʂɸʈɹʆʂʉʀʃɸɿɸ LDC - - - - - 

40 L-ɻʀʉʊʀɼʀʅ, ʘʩʩʠʤʠʣʷʮʠʷ IHISa - - - - - 

41 ʂʋʄɸʈɸʊ CMT + + + + + 

42 ɹɽʊɸ-ɻʃʖʂʋʈʆʅʀɼɸɿɸ BGUR - - - - - 

43 ʋʉʊʆʁʏʀɺʆʉʊʔ ʂ 0/129 (ʚʠʙʨʠʦʩʪʘʪ, ʘʛʝʥʪ) O129R + - + + + 

44 Glu-Gly-Arg-ɸʈʀʃɸʄʀɼɸɿɸ GGAA - - - - - 

45 L-ʄɸʃɸʊ, ʘʩʩʠʤʠʣʷʮʠʷ IMLTa + + + + + 

46 ʕʃʃʄɸʅ ELLM - - - - - 

47 L-ʃɸʂʊɸʊ, ʘʩʩʠʤʠʣʷʮʠʷ ILATa + + + + + 
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ʇʨʠ ʘʥʘʣʠʟʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ ʵʧʠʟʦʦʪʠʯʝʩʢʠʝ ʰʪʘʤ-
ʤʳ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 99 % ʦʧʨʝʜʝʣʷʣʠʩʴ ʢʘʢ 
Pseudomonas aeruginosa ʙʝʟ ʫʢʘʟʘʥʠʷ ʩʝʨʦ-
ʚʘʨʠʘʥʪʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ 
ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ ʰʪʘʤʤ Pseudomonas aeru- 
ginosa ̄  1 ʬʝʨʤʝʥʪʠʨʦʚʘʣ ʛʣʶʪʘʤʠʣʘʨʠʣʘ-
ʤʠʜʘʟʫ, ʛʘʤʤʘ-ʛʣʶʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʫ, ʙʝʪʘ-
ʘʣʘʥʠʥʘʨʠʣʘʤʠʜʘʟʫ, l-ʧʨʦʣʠʥʘʨʠʣʘʤʠʜʘʟʫ,  
d-ʛʣʶʢʦʟʫ, d-ʤʘʥʥʠʪ, d-ʤʘʥʥʦʟʫ, ʤʘʣʦʥʘʪ ʠ 
ʢʫʤʘʨʘʪ. ʋʪʠʣʠʟʠʨʦʚʘʣ ʮʠʪʨʘʪ (ʥʘʪʨʠʷ) ʠ 
ʧʦʜʱʝʣʘʯʠʚʘʣ L-ʣʘʢʪʘʪ ʩ ʩʫʢʮʠʥʘʪʦʤ. ʆʙ-
ʣʘʜʘʣ ʩʧʦʩʦʙʥʦʩʪʴʶ ʨʦʩʪʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 
ʚʠʙʨʠʦʩʪʘʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ ʆ/129R, ʘ ʪʘʢʞʝ 
ʢ ʘʩʩʠʤʠʣʷʮʠʠ L-ʤʘʣʘʪʘ ʠ L-ʣʘʢʪʘʪʘ. 

ʕʧʠʟʦʦʪʠʯʝʩʢʠʡ ʰʪʘʤʤ Pseudomo-
nas aeruginosa ̄  2, ʚ ʦʪʣʠʯʠʝ ʦʪ Pseudomo- 
nas aeruginosa ̄  1, ʥʝ ʬʝʨʤʝʥʪʠʨʦʚʘʣ ʛʣʶ-
ʪʘʤʠʣʘʨʠʣʘʤʠʜʘʟʫ, d-ʤʘʥʥʠʪ ʠ ʤʘʣʦʥʘʪ, ʥʦ 
ʩʙʨʘʞʠʚʘʣ ʣʠʧʘʟʫ. ʊʘʢʞʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 
ʚʠʙʨʠʦʩʪʘʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ ʆ/129R ʥʝ ʦʙʣʘ-
ʜʘʣ ʩʧʦʩʦʙʥʦʩʪʴʶ ʨʦʩʪʘ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ 
ʰʪʘʤʤ Pseudomonas aeruginosa ̄  3 ʦʙʣʘ-
ʜʘʣ ʪʝʤʠ ʞʝ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, 
ʯʪʦ ʠ Pseudomonas aeruginosa ̄  1, ʟʘ ʠʩ-
ʢʣʶʯʝʥʠʝʤ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʬʝʨʤʝʥʪʘʮʠʠ ʪʠ-
ʨʦʟʠʥʘʨʠʣʘʤʠʜʘʟʳ. 

ʕʧʠʟʦʦʪʠʯʝʩʢʠʡ ʰʪʘʤʤ Pseudomo- 
nas  aeruginosa  ̄ 4  ʧʦ  ʩʚʦʠʤ   ʙʠʦʭʠʤʠʯʝ- 

ʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʩʭʦʞ ʩ ʧʨʝʜʳʜʫʱʠʤʠ 
ʰʪʘʤʤʘʤʠ, ʥʦ ʠʤʝʣ ʨʷʜ ʩʚʦʠʭ ʦʩʦʙʝʥʥʦ-
ʩʪʝʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ Pseudomonas aeruginosa 
ˉ 2, ʬʝʨʤʝʥʪʠʨʦʚʘʣ ʛʣʶʪʘʤʠʣʘʨʠʣʘʤʠʜʘ-
ʟʫ ʠ ʤʘʣʦʥʘʪ, ʦʙʣʘʜʘʣ ʩʧʦʩʦʙʥʦʩʪʴʶ ʨʦʩʪʘ 
ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʚʠʙʨʠʦʩʪʘʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ 
ʦ/129R. ʅʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʘʢ ʠ 
Pseudomonas aeruginosa ̄  2, ʥʝ ʬʝʨʤʝʥʪʠ-
ʨʦʚʘʣ d-ʤʘʥʥʠʪ, ʯʝʤ ʦʪʣʠʯʘʣʩʷ ʦʪ 
Pseudomonas aeruginosa ̄  1 ʠ Pseudomo- 
nas aeruginosa ̄  3. 

Pseudomonas aeruginosa ̄  5 ʦʙʣʘ-
ʜʘʣ ʙʦʣʴʰʠʥʩʪʚʦʤ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 
ʚʩʝʭ ʧʨʝʜʳʜʫʱʠʭ ʰʪʘʤʤʦʚ, ʥʦ ʥʘʠʙʦʣʴ-
ʰʝʝ ʦʪʣʠʯʠʝ ʠʤʝʣ ʦʪ Pseudomonas aerugi-
nosa ̄  2. 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʘʥʥʳʭ ʦ ʧʨʠ-
ʥʘʜʣʝʞʥʦʩʪʠ ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ ʢ 
ʚʠʜʫ Pseudomonas aeruginosa, ʧʦʣʫʯʝʥʥʳʭ 
ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ-
ʪʦʨʘ Vitek 2 compact, ʥʘʤʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 
ʇʎʈ, ʨʝʟʫʣʴʪʘʪ ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝ 
ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʰʪʘʤʤʳ ʩʦʜʝʨʞʘʪ ʛʝʥʦʤ 
Pseudomonas aeruginosa (ʨʠʩʫʥʦʢ 2). 

ɸʤʧʣʠʬʠʢʘʮʠʶ ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʚ 
25 ʤʢʣ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ, ʩʦʜʝʨʞʘʱʝʡ    
2 ʤʢʣ ʚʳʜʝʣʝʥʥʦʡ ɼʅʂ. 10 mʄ ʜʅʊʇ,    
0,2 ʤʢʄ ʢʘʞʜʦʛʦ ʧʨʘʡʤʝʨʘ, 2 mʄ ʭʣʦʨʠʜʘ 
ʤʘʛʥʠʷ, ʠ 1 ɽɼ Tag-ʧʦʣʠʤʝʨʘʟʳ (ʆɼʆ 
ʇʨʘʡʤʪʝʭ, ʄʠʥʩʢ), ʪʘʙʣʠʮʘ 2. 

ʊʘʙʣʠʮʘ 2. ï ʇʨʦʛʨʘʤʤʘ ʘʤʧʣʠʬʠʢʘʮʠʠ 

ɸʤʧʣʠʬʠʢʘʪʦʨ ʩ ʘʢʪʠʚʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ (ʧʦ ʨʘʩʪʚʦʨʫ ʚ ʧʨʦʙʠʨʢʝ) 
ʂʦʣ-ʚʦ  
ʧʦʚʪʦʨʦʚ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʨʝʤʷ 

95 Áʉ 3 ʤʠʥ 1 

95 Áʉ 20 ʩʝʢ 

40 57 Áʉ 30 ʩ 

72 Áʉ 30 ʩ 

10 Áʉ ʭʨʘʥʝʥʠʝ ï 

ʕʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʫʶ ʜʝʪʝʢʮʠʶ 
ʧʨʦʚʦʜʠʣʠ ʚ 2%-ʥʦʤ ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ 
(ʨʠʩʫʥʦʢ 2), ʛʜʝ  M ï ʤʘʨʢʝʨ ʤʦʣʝʢʫʣʷʨʥʦʛʦ  

ʚʝʩʘ,  2ï5 hʪʘʤʤʳ Pseudomonas aeruginosa, 
K+ ï ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ, K- ï ʦʪʨʠ-
ʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ. 
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ɺʓɺʆɼʓ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ 

ʫʩʪʘʥʦʚʣʝʥʘ ʚʠʜʦʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʚʩʝʭ 
ʚʟʷʪʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ 
ʰʪʘʤʤʦʚ ʢʘʢ Pseudomonas aeruginosa. ɹʣʘ- 
ʛʦʜʘʨʷ  ʘʥʘʣʠʟʫ  ʨʝʟʫʣʴʪʘʪʦʚ  ʧʦ ʚʟʘʠʤʦʜʝʡ-  

ʩʪʚʠʶ ʠʟʫʯʘʝʤʳʭ ʰʪʘʤʤʦʚ ʩ ʜʠʬʬʝʨʝʥʮʠ- 
ʨʫʶʱʠʤʠ ʩʫʙʩʪʨʘʪʘʤʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦ- 
ʞʠʪʴ, ʯʪʦ ʦʥʠ ʦʪʥʦʩʷʪʴʩʷ ʢ ʨʘʟʥʳʤ ʩʝʨʦʚʘ-
ʨʠʘʥʪʘʤ ʟʘ ʩʯʝʪ ʘʫʪʝʥʪʠʯʥʦʩʪʠ ʠʭ ʙʠʦʭʠ-
ʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 
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ʈʝʟʶʤʝ 
ʋʩʪʘʥʦʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʟʘʨʘʞʝʥʥʦʩʪʠ ʙʦʣʴʥʳʭ ʤʶʣʣʝʨʠʦʟʦʤ ʞʠʚʦʪʥʳʭ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʜʨʫʛʠʭ ʧʘʨʘʟʠ-

ʪʦʟʦʚ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤ ʚ ʦʚʮʝʚʦʜʯʝʩʢʠʭ ʠ ʢʦʟʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʈʝʩʧʫʙʣʠʢʠ ɹʝ-
ʣʘʨʫʩʴ. ʈʘʟʨʘʙʦʪʘʥ ʣʠʯʠʥʢʦʤʠʛʨʘʮʠʦʥʥʳʡ (ʧʠʧʝʪʦʯʥʳʡ) ʤʝʪʦʜ ʚʳʷʚʣʝʥʠʷ ʣʠʯʠʥʦʢ Muellerius capillaris, ʧʨʝ-
ʚʦʩʭʦʜʷʱʠʡ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʶʣʣʝʨʠʠ, ʵʡʤʝʨʠʠ, ʦʚʮʳ, ʢʦʟʳ, ʤʠʢʩʪʠʥʚʘʟʠʠ, ʜʠʘʛʥʦʩʪʠʢʘ. 

 
Summary 

The data on the infection of animals with muelleriosis and pathogens of other parasitoses of the respiratory and 
digestive systems in sheep and goat farms of the Republic of Belarus have been established. The larvamigration 
(pipette) method for detecting the larvae of Muellerius capillaris, which is superior in efficiency to the existing meth-
ods, has been developed. 

Keyword: muellerias, eimeria, sheep, goats, mixed invasions, diagnostics. 

 
ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 31.10.2022 ʛ. 

ɺɺɽɼɽʅʀɽ 
ʇʘʨʘʟʠʪʘʨʥʳʝ ʙʦʣʝʟʥʠ ʤʝʣʢʦʛʦ ʨʦʛʘ-

ʪʦʛʦ ʩʢʦʪʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʨʘʟ-
ʥʳʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʧʨʠʯʠ-
ʥʷʶʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʠ ʷʚʣʷʶʪʩʷ 
ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠ-
ʚʦʪʥʳʭ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʛʝʣʴʤʠʥʪʦʟʦʚ ʷʚ-
ʣʷʝʪʩʷ ʤʶʣʣʝʨʠʦʟ ʦʚʝʮ ʠ ʢʦʟ.  

ʇʨʠ ʤʶʣʣʝʨʠʦʟʝ ʞʠʚʦʪʥʳʝ ʦʪʩʪʘʶʪ ʚ 
ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ, ʰʝʨʩʪʴ ʠʩʪʦʥʯʘʝʪʩʷ, 
ʫʤʝʥʴʰʘʝʪʩʷ ʥʘʩʪʨʠʛ, ʩʥʠʞʘʝʪʩʷ ʤʦʣʦʯʥʘʷ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ [7]. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥ-
ʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝ-
ʛʠʦʥʘʭ ʚʦʟʙʫʜʠʪʝʣʴ ʤʶʣʣʝʨʠʦʟʘ Muellerius 
capillaris ʫ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʯʘʩʪʦ 
ʚʳʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʚʦʟʙʫʜʠʪʝʣʷʤʠ 
ʜʨʫʛʠʭ ʧʘʨʘʟʠʪʦʟʦʚ [3, 4, 6, 9, 10, 13, 14, 
15]. 

ʊʘʢ, ʚ ʇʦʣʝʩʩʢʦʡ ʟʦʥʝ ʋʢʨʘʠʥʳ ʫ 
ʦʚʝʮ ʧʘʨʘʟʠʪʦʟʳ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʨʝʛʠʩʪʨʠ-
ʨʫʶʪʩʷ ʚ ʚʠʜʝ ʘʩʩʦʮʠʘʮʠʡ. ʉʘʤʳʤʠ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʛʝʣʴʤʠʥʪʦʟʘʤʠ ʷʚʣʷʶʪʩʷ 
ʜʠʢʪʠʦʢʘʫʣʝʟ, ʵʟʦʬʘʛʦʩʪʦʤʦʟ, ʙʫʥʦʩʪʦʤʦʟ, 
ʥʝʤʘʪʦʜʠʨʦʟ, ʤʶʣʣʝʨʠʦʟ, ʪʨʠʭʦʮʝʬʘʣʝʟ [6].  

ɺ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʨʝʛʠʦʥʝ ʇʦʣʴʰʠ ʚ 
2012ï2014 ʛʛ. ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʤʫʬʣʦʥʦʚ 
ʚ ʧʨʦʙʘʭ ʬʝʢʘʣʠʡ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʣʠ-
ʯʠʥʢʠ ʣʝʛʦʯʥʳʭ ʠ ʢʠʰʝʯʥʳʭ ʩʪʨʦʥʛʠʣʷʪ, ʘ 
ʪʘʢʞʝ ʦʦʮʠʩʪʳ ʢʦʢʮʠʜʠʡ ʨʦʜʘ Eimeria. 
ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ (ʕʀ) ʣʝʛʦʯʥʳʭ 
ʥʝʤʘʪʦʜ (Muellerius capillaris) ʩʦʩʪʘʚʠʣʘ 
69,78 %, ʢʠʰʝʯʥʳʭ ʩʪʨʦʥʛʠʣʷʪ ï 56,11 % ʠ 
ʢʦʢʮʠʜʠʡ ʨʦʜʘ Eimeria ï 44,6 % [9].  

ɺ ɻʝʨʤʘʥʠʠ ʫ 6 ʚʩʢʨʳʪʳʭ ʢʦʟ ʚ ʣʝʛ-
ʢʠʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ Cystocaulus ocrea- 
tus, Muellerius capillaris, Neostrongylus line- 
aris ʠ Protostrongylus rufescens [12]. ɺ ʣʝʛ-
ʢʠʭ 59 ʚʩʢʨʳʪʳʭ ʦʚʝʮ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ 
ʥʝʤʘʪʦʜʘ Muellerius capillaris (72,9 %) [13]. 

ɺ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʢʨʫʧ-
ʥʳʭ ʦʚʮʝʚʦʜʯʝʩʢʠʭ ʬʝʨʤʘʭ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 
ʤʶʣʣʝʨʠʦʟ ʩ ʜʠʢʪʠʦʢʘʫʣʝʟʦʤ ʠ ʵʡʤʝʨʠʦ-
ʟʦʤ ï 23,2Ñ1,1 %, ʤʶʣʣʝʨʠʦʟ ʩ ʦʩʪʝʨʪʘʛʠʦ-
ʟʦʤ ʠ ʢʦʦʧʝʨʠʦʟʦʤ ï 17,6Ñ0,9 % ʠ ʤʶʣʣʝ-
ʨʠʦʟ ʩ ʥʝʤʘʪʦʜʠʨʦʟʦʤ ï 9,6Ñ0,55 %. ʋ ʢʦʟ 
ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʤʶʣʣʝʨʠʦʟ ʩ ʵʡʤʝʨʠʦʟʦʤ ï 
15,9Ñ1,9 %, ʤʶʣʣʝʨʠʦʟ ʩ ʦʩʪʝʨʪʘʛʠʦʟʦʤ ï 
10,3Ñ1,6 %, ʘ ʪʘʢʞʝ ʤʶʣʣʝʨʠʦʟ ʩ ʤʦʥʠʝʟʠ-
ʦʟʦʤ ʠ ɻʡʤʝʨʠʦʟʦʤ ï 5,8Ñ1,2 % [4]. 



 

 2/2022 ʕʢʦʣʦʛʠʷ ʠ ʞʠʚʦʪʥʳʡ ʤʠʨ 33 

 

ɺ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 
ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʣʝʛʢʠʝ 4284 ʚʩʢʨʳʪʳʭ 
ʢʦʟ. ɺ 41 % ʩʣʫʯʘʷʭ ʚ ʣʝʛʢʠʭ ʙʳʣʘ ʦʙʥʘʨʫ-
ʞʝʥʘ ʥʝʤʘʪʦʜʘ Muellerius capillaris, ʚ         
33 % ï Dictyocaulus filaria ʠ ʚ 8 % ï ʦʙʘ ʚʠ-
ʜʘ ʧʘʨʘʟʠʪʘ [15]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʀʥʜʠʠ, 
ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʘʨʘʟʠ-
ʪʘʨʥʦʡ ʧʥʝʚʤʦʥʠʠ ʫ ʢʦʟ ʚʘʨʴʠʨʫʝʪ ʦʪ 18,7 
ʜʦ 47,6 %. ʋ ʙʦʣʴʥʳʭ ʢʦʟ ʚ ʣʝʛʢʠʭ ʙʳʣʠ 
ʦʙʥʘʨʫʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʛʝʣʴʤʠʥʪʦʚ: 
Dictyocaulus filaria, Protostrongylus rufes- 
cens, Varestrongylus pneumonicus ʠ ʠʥʦʛʜʘ 
Muellerius spp. [14]. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʚ 2011ï2012 
ʛʦʜʘʭ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʢʦʧʨʦʩʢʦʧʠʯʝʩʢʠʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙ ʬʝʢʘʣʠʡ ʦʚʝʮ ʠʟ ʦʪʜʝʣʴ-
ʥʳʭ ʭʦʟʷʡʩʪʚ ɹʨʝʩʪʩʢʦʡ, ɻʨʦʜʥʝʥʩʢʦʡ, ʄʦ-
ʛʠʣʝʚʩʢʦʡ, ɻʦʤʝʣʴʩʢʦʡ ʠ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘ-
ʩʪʝʡ. ɿʘʨʘʞʝʥʥʦʩʪʴ ʦʚʝʮ ʧʘʨʘʟʠʪʠʯʝʩʢʠʤʠ 
ʧʨʦʩʪʝʡʰʠʤʠ ʠ ʛʝʣʴʤʠʥʪʘʤʠ ʩʦʩʪʘʚʠʣʘ 
86,96Ñ7,04 %. ɿʘʨʘʞʝʥʥʦʩʪʴ ʦʚʝʮ ʥʝʤʘʪʦʜʘ-
ʤʠ ʩʝʤʝʡʩʪʚʘ Protostrongylidae ʩʦʩʪʘʚʠʣʘ 
8,43Ñ3,62 % [3, 10]. 

ɺ 2003ï2005 ʛʛ. ʧʨʠ ʘʥʘʣʠʟʝ ʚʠʜʦʚʦ-
ʛʦ ʩʦʩʪʘʚʘ ʧʘʨʘʟʠʪʘʨʥʳʭ ʩʠʩʪʝʤ ʫ ʦʚʝʮ ʧʦ 
ʦʪʜʝʣʴʥʳʤ ʦʙʣʘʩʪʷʤ ʨʝʩʧʫʙʣʠʢʠ ʙʳʣʦ 
ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʬʘʩʮʠʦʣ, ʧʘʨʘʤʬʠʩʪʦ-
ʤʘʪʠʜ, ʩʪʨʦʥʛʠʣʦʠʜʦʚ, ʢʠʰʝʯʥʳʭ ʩʪʨʦʥʛʠ-
ʣʷʪ, ʢʘʧʠʣʣʷʨʠʡ, ʪʨʠʭʦʮʝʬʘʣ, ʤʶʣʣʝʨʠʡ, 
ʜʠʢʪʠʦʢʘʫʣ ʠ ʤʦʥʠʝʟʠʡ. ʄʶʣʣʝʨʠʠ ʙʳʣʠ 
ʚʳʷʚʣʝʥʳ ʚ ʬʝʨʤʝʨʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 
çʉʝʥʴʢʦʚʦè ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ. ʕʀ ʫ 
ʚʟʨʦʩʣʳʭ ʦʚʝʮ ʩʦʩʪʘʚʠʣʘ 4,03 %, ʫ ʤʦʣʦʜ-
ʥʷʢʘ 6ï12 ʤʝʩ ï 1,42 %. ɺ ɹʨʝʩʪʩʢʦʡ ʦʙʣʘ-
ʩʪʠ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʦʚʮʝʚʦʜʯʝʩʢʦʤ 
ʭʦʟʷʡʩʪʚʝ çɼʨʫʞʙʘè (ʉʇʂ çʂʦʥʶʭʠè) ʟʘʨʘ-
ʞʝʥʥʦʩʪʴ ʤʶʣʣʝʨʠʷʤʠ ʩʦʩʪʘʚʠʣʘ 9,86 % ʫ 
ʚʟʨʦʩʣʳʭ ʦʚʝʮ, ʘ ʫ ʷʛʥʷʪ ʜʦ 6 ʤʝʩʷʮʝʚ ï 
5,23 % [1]. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʚ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʶʪ ʜʝʪʘʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʦ 
ʟʘʨʘʞʝʥʥʦʩʪʠ ʙʦʣʴʥʳʭ ʤʶʣʣʝʨʠʦʟʦʤ ʦʚʝʮ 
ʠ ʢʦʟ ʜʨʫʛʠʤʠ ʧʘʨʘʟʠʪʘʤʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʝʪ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, 
ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʜʘʥʥʦʛʦ ʧʘʨʘʟʠʪʦʟʘ. 

ʃʠʯʠʥʢʦʤʠʛʨʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʠʩ-
ʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʜʠʘʛʥʦ-
ʩʪʠʢʠ ʧʘʨʘʟʠʪʦʟʦʚ, ʢʘʢ ʠ ʙʦʣʴʰʠʥʩʪʚʦ 
ʠʥʳʭ ʢʦʧʨʦʩʢʦʧʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʜʘʣʝʢʠ ʦʪ 
ʩʦʚʝʨʰʝʥʩʪʚʘ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʥʘʯʘʣʝ     
ʍʍ-ʛʦ ʚʝʢʘ (ɹʝʨʤʘʥ, ɺʘʡʜ, ɺʝʪʮʝʣʴ) ʠ ʠʟʤʝ-
ʥʝʥʥʳʝ ʚ ʩʪʦʨʦʥʫ ʝʱʝ ʙʦʣʴʰʝʡ ʧʨʠʤʠʪʠʚʠ- 

ʟʘʮʠʠ ʚ ʩʝʨʝʜʠʥʝ ʍʍ-ʛʦ ʚʝʢʘ (ʐʠʣʴʥʠʢʦʚ, 
ʑʝʨʙʦʚʠʯ) ʤʝʪʦʜʳ ʧʦʩʪʨʦʝʥʳ ʥʘ ʦʩʥʦʚʝ 
ʵʣʝʤʝʥʪʘʨʥʳʭ ʟʥʘʥʠʡ ʦ ʙʠʦʣʦʛʠʠ ʚʦʟʙʫʜʠ-
ʪʝʣʷ ʠ ʧʨʠʤʠʪʠʚʥʳʭ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ 
ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝ-
ʥʠʡ. ʇʦʧʳʪʢʠ ʂʦʪʝʣʴʥʠʢʦʚʘ ʠ ʍʨʝʥʦʚʘ ʚ 
80-ʭ ʛʦʜʘʭ ʰʘʙʣʦʥʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʬʣʦʪʘʮʠ-
ʦʥʥʳʝ ʧʦʜʭʦʜʳ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʣʝʛʦʯʥʳʭ 
ʥʝʤʘʪʦʜʦʟʦʚ ʥʝ ʫʚʝʥʯʘʣʠʩʴ ʫʩʧʝʭʦʤ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʠ ʦʜʠʥ ʠʟ 
ʣʘʨʚʦʩʢʦʧʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʥʝ ʪʦʣʴʢʦ ʥʝ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʷʚʣʝʥʠʝ ʚʩʝʭ ʣʠʯʠʥʦʢ, 
ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʙʝ, ʥʦ ʠ 
ʧʦʩʪʦʷʥʩʪʚʦ ʫʨʦʚʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ, ʪʘʢ 
ʢʘʢ ʵʪʦ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʥʝʢʦʥʪʨʦʣʠ-
ʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ (ʧʦʜʚʠʞʥʦʩʪʴ ʣʠʯʠʥʦʢ, 
ʪʦʯʥʦʩʪʴ ʜʦʟʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ, ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʥʘʢʦʧʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʜʨ.), ʦʙʫ-
ʩʣʦʚʣʝʥʥʳʭ ʥʝʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʩʪʴʶ 
ʨʷʜʘ ʵʣʝʤʝʥʪʦʚ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʠʩʩʣʝ-
ʜʦʚʘʥʠʠ. 

ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʚʳʰʝʫʢʘ-
ʟʘʥʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʯʨʝʟʚʳʯʘʡʥʦʡ 
ʘʢʪʫʘʣʴʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ 
ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʣʠʯʠʥʢʦʤʠʛʨʘʮʠʦʥ-
ʥʳʭ ʤʝʪʦʜʦʚ. 

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɼʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʤʶʣʣʝʨʠʦʟʘ ʠ ʜʨʫ-

ʛʠʭ ʧʘʨʘʟʠʪʦʟʦʚ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʠ ʧʠʱʝʚʘ-
ʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤ ʚ ʦʚʮʝʚʦʜʯʝʩʢʠʭ ʠ ʢʦʟʦ-
ʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʦʪʙʠʨʘʣʠ ʧʨʦʙʳ ʬʝ-
ʢʘʣʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʠʟ ʧʨʷʤʦʡ ʢʠʰʢʠ 
ʠʣʠ ʩ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʚʝʞʝʚʳʜʝʣʝʥʥʦʡ ʧʦʨ-
ʮʠʠ ʬʝʢʘʣʠʡ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʚʝʜʝʥʠʝʤ 
ʢʦʧʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʥʜʘʨ-
ʪʠʟʠʨʦʚʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʜʠʘʛʥʦʩʪʠʢʠ. 
ɹʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʞʠʚʦʪʥʳʝ ʩʣʝʜʫʶʱʠʭ 
ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ: ʜʦ 4 ʤʝʩ., 4ï12 ʤʝʩ., ʦʪ 
1 ʜʦ 2 ʣʝʪ, ʩʪʘʨʰʝ 2 ʣʝʪ. ɺʩʝʛʦ ʙʳʣʦ ʦʙʩʣʝ-
ʜʦʚʘʥʦ 2500 ʦʚʝʮ ʠ 1012 ʢʦʟ ʠʟ ʨʘʟʣʠʯʥʳʭ 
ʦʙʣʘʩʪʝʡ ʨʝʩʧʫʙʣʠʢʠ. ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘ-
ʛʥʦʟʘ ʥʘ ʤʶʣʣʝʨʠʦʟ ʫʯʠʪʳʚʘʣʠ ʤʦʨʬʦʣʦ-
ʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʣʠʯʠʥʦʢ 
ʧʘʨʘʟʠʪʦʚ [2, 5].  

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʧʨʦʩʢʦʧʠʯʝ-
ʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʤʶʣʣʝʨʠʦʟʘ ʦʩʫʱʝʩʪʚʣʷ-
ʣʠ ʚ ʪʨʠ ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʟʫʯʘʣʠ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʵʣʝʤʝʥ-
ʪʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʦ-
ʜʦʚ (ɹʝʨʤʘʥʘ, ɺʘʡʜʘ). ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ 
ʢʦʥʩʪʨʫʠʨʦʚʘʣʠ ʫʩʪʨʦʡʩʪʚʦ, ʣʠʰʝʥʥʦʝ 
ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. ʅʘ ʪʨʝʪʴʝʤ 
ʵʪʘʧʝ   ʠʟʫʯʘʣʠ  ʩʨʘʚʥʠʪʝʣʴʥʫʶ  ʵʬʬʝʢʪʠʚ- 
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ʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʥʘʤʠ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 
ʨʘʥʝʝ ʤʝʪʦʜʦʚ ʠ ʫʩʪʨʦʡʩʪʚ. 

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ 

ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʶʣʣʝʨʠʦʟʘ 
ʦʚʝʮ ʠ ʢʦʟ ʷʚʣʷʝʪʩʷ ʝʛʦ ʯʘʩʪʦʝ ʧʨʦʪʝʢʘʥʠʝ ʚ 
ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʧʘʨʘʟʠʪʦʟʘʤʠ. ʊʘʢ, 
ʩʨʝʜʠ ʦʚʝʮ, ʚʳʜʝʣʷʶʱʠʭ ʩ ʬʝʢʘʣʠʷʤʠ ʣʠ-
ʯʠʥʢʠ Muellerius capillaris, ʜʦʣʷ ʞʠʚʦʪʥʳʭ, 
ʚʳʜʝʣʷʶʱʠʭ ʠʥʚʘʟʠʦʥʥʦʝ ʥʘʯʘʣʦ ʪʦʣʴʢʦ 
ʵʪʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ, ʩʦʩʪʘʚʠʣʘ 28,91Ñ5,85 %. 
ʇʨʠ ʵʪʦʤ ʚ 71,09Ñ1,99 % ʩʣʫʯʘʝʚ ʫ ʞʠʚʦʪ-
ʥʳʭ, ʚʳʜʝʣʷʶʱʠʭ ʩ ʬʝʢʘʣʠʷʤʠ ʣʠʯʠʥʢʠ 
Muellerius capillaris, ʚ ʬʝʢʘʣʠʷʭ ʙʳʣʠ ʚʳʷʚ-
ʣʝʥʳ ʪʘʢʞʝ ʦʦʮʠʩʪʳ, ʷʡʮʘ ʠ ʣʠʯʠʥʢʠ ʜʨʫ-
ʛʠʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʘʨʘʟʠʪʘʨʥʳʭ ʙʦʣʝʟʥʝʡ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʷʚʣʝʥʥʳʭ ʚʦʟ-
ʙʫʜʠʪʝʣʝʡ ʫ ʦʜʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʜʦʩʪʠʛʣʦ 
ʧʷʪʠ ʧʨʠ ʥʘʠʙʦʣʴʰʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 
ʜʚʫʢʦʤʧʦʥʝʥʪʥʳʭ ʧʘʨʘʟʠʪʦʮʝʥʦʟʦʚ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʚʳʷʚʣʝʥʥʳʝ ʘʩʩʦ-
ʮʠʘʮʠʠ ʧʘʨʘʟʠʪʦʚ ʠ ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ ʚ 
ʧʨʦʮʝʥʪʘʭ, ʚʳʜʝʣʷʶʱʠʭ ʠʭ ʠʥʚʘʟʠʦʥʥʦʝ 
ʥʘʯʘʣʦ, ʚ ʨʘʟʨʝʟʝ ʧʘʨʘʟʠʪʦʮʝʥʦʟʦʚ, ʚʢʣʶʯʘ-
ʶʱʠʭ ʨʘʟʣʠʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʯʣʝʥʦʚ. 

ɼʚʫʭʯʣʝʥʥʳʝ ʧʘʨʘʟʠʪʦʮʝʥʦʟʳ ʫ ʦʚʝʮ: 
ʤʶʣʣʝʨʠʠ + ʩʪʨʦʥʛʠʣʷʪʳ ʞʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ï ʫ 53,37Ñ1,77 % ʞʠʚʦʪ-
ʥʳʭ; ʤʶʣʣʝʨʠʠ + ʵʡʤʝʨʠʠ ï 40,48Ñ1,21 %; 
ʤʶʣʣʝʨʠʠ + ʧʨʦʪʦʩʪʨʦʥʛʠʣʳ ï 0,40Ñ        
0,09 %; ʤʶʣʣʝʨʠʠ + ʜʠʢʪʠʦʢʘʫʣʳ ï 1,39Ñ 
0,09 %, ʤʶʣʣʝʨʠʠ + ʬʘʩʮʠʦʣʳ ï 4,17Ñ    
0,10 %; ʤʶʣʣʝʨʠʠ + ʩʪʨʦʥʛʠʣʦʠʜʝʩʳ ï 
7,54Ñ0,30 %; ʤʶʣʣʝʨʠʠ + ʪʨʠʭʦʮʝʬʘʣʳ ï
4,76Ñ0,25 %; ʤʶʣʣʝʨʠʠ + ʢʘʧʠʣʣʷʨʠʠ ï 
1,79Ñ0,07 %; ʤʶʣʣʝʨʠʠ + ʤʦʥʠʝʟʠʠ ï 
5,75Ñ0,19 %.  

ʊʨʝʭʯʣʝʥʥʳʝ ʧʘʨʘʟʠʪʦʮʝʥʦʟʳ ʫ ʦʚʝʮ: 
ʤʶʣʣʝʨʠʠ + ʵʡʤʝʨʠʠ + ʩʪʨʦʥʛʠʣʷʪʳ ʞʝʣʫ-
ʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ï ʫ 22,62Ñ0,77 % 
ʞʠʚʦʪʥʳʭ; ʤʶʣʣʝʨʠʠ + ʵʡʤʝʨʠʠ + ʬʘʩ-
ʮʠʦʣʳ ï 1,19Ñ0,10 %; ʤʶʣʣʝʨʠʠ + ʩʪʨʦʥʛʠ-
ʣʷʪʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ + ʩʪʨʦʥ-
ʛʠʣʦʠʜʝʩʳ ï 1,79Ñ0,16 %; ʤʶʣʣʝʨʠʠ + ʪʨʠ-
ʭʦʮʝʬʘʣʳ + ʩʪʨʦʥʛʠʣʷʪʳ ʞʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ï 0,40Ñ0,06 %; ʤʶʣʣʝʨʠʠ 
+ ʵʡʤʝʨʠʠ + ʩʪʨʦʥʛʠʣʦʠʜʝʩʳ ï 0,60Ñ       
0,09 %; ʤʶʣʣʝʨʠʠ + ʵʡʤʝʨʠʠ + ʪʨʠʭʦʮʝʬʘ-
ʣʳ ï 1,19Ñ0,11 %; ʤʶʣʣʝʨʠʠ + ʩʪʨʦʥʛʠʣʷʪʳ 
ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ + ʜʠʢʪʠʦʢʘʫ-
ʣʳ ï 0,40Ñ0,15 %. 

ʏʝʪʳʨʝʭʯʣʝʥʥʳʝ ʧʘʨʘʟʠʪʦʮʝʥʦʟʳ ʫ 
ʦʚʝʮ: ʤʶʣʣʝʨʠʠ +  ʬʘʩʮʠʦʣʳ + ʵʡʤʝʨʠʠ + 
ʩʪʨʦʥʛʠʣʷʪʳ   ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ  ʪʨʘʢ- 

ʪʘ ï ʫ 1,39Ñ0,10 % ʞʠʚʦʪʥʳʭ; ʤʶʣʣʝʨʠʠ + 
ʵʡʤʝʨʠʠ + ʩʪʨʦʥʛʠʣʦʠʜʝʩʳ + ʤʦʥʠʝʟʠʠ ï 
1,98Ñ0,24 %; ʤʶʣʣʝʨʠʠ + ʵʡʤʝʨʠʠ + ʪʨʠ-
ʭʦʮʝʬʘʣʳ + ʩʪʨʦʥʛʠʣʷʪʳ ʞʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ï 2,18Ñ0,14 %; ʤʶʣʣʝ-
ʨʠʠ + ʵʡʤʝʨʠʠ + ʩʪʨʦʥʛʠʣʦʠʜʝʩʳ + ʩʪʨʦʥ-
ʛʠʣʷʪʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ï 
3,17Ñ0,15 %; ʤʶʣʣʝʨʠʠ + ʵʡʤʝʨʠʠ + ʢʘ-
ʧʠʣʣʷʨʠʠ + ʩʪʨʦʥʛʠʣʷʪʳ ʞʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ï 0,40Ñ0,06 %; ʤʶʣʣʝ-
ʨʠʠ + ʩʪʨʦʥʛʠʣʦʠʜʝʩʳ + ʪʨʠʭʦʮʝʬʘʣʳ + 
ʩʪʨʦʥʛʠʣʷʪʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢ-
ʪʘ ï 0,20Ñ0,08 %. 

ʇʷʪʠʯʣʝʥʥʳʝ ʧʘʨʘʟʠʪʦʮʝʥʦʟ rʫ 
ʦʚʝʮ: ʤʶʣʣʝʨʠʠ + ʵʡʤʝʨʠʠ + ʬʘʩʮʠʦʣʳ + 
ʪʨʠʭʦʮʝʬʘʣʳ + ʩʪʨʦʥʛʠʣʷʪʳ ʞʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ï ʫ 1,79Ñ0,11 % ʞʠʚʦʪ-
ʥʳʭ; ʤʶʣʣʝʨʠʠ + ʵʡʤʝʨʠʠ + ʩʪʨʦʥʛʠʣʦʠ-
ʜʝʩʳ + ʪʨʠʭʦʮʝʬʘʣʳ + ʩʪʨʦʥʛʠʣʷʪʳ ʞʝʣʫ-
ʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ï 1,59Ñ0,19 %; 
ʤʶʣʣʝʨʠʠ + ʵʡʤʝʨʠʠ + ʩʪʨʦʥʛʠʣʦʠʜʝʩʳ + 
ʢʘʧʠʣʣʷʨʠʠ + ʩʪʨʦʥʛʠʣʷʪʳ ʞʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ï 0,20Ñ0,04 %; ʤʶʣʣʝ-
ʨʠʠ + ʵʡʤʝʨʠʠ + ʩʪʨʦʥʛʠʣʦʠʜʝʩʳ + ʤʦ-
ʥʠʝʟʠʠ + ʩʪʨʦʥʛʠʣʷʪʳ ʞʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ï 0,79Ñ0,12 %. 

ʉʨʝʜʠ ʢʦʟ, ʚʳʜʝʣʷʶʱʠʭ ʩ ʬʝʢʘʣʠʷ-
ʤʠ ʣʠʯʠʥʢʠ Muellerius capillaris, ʜʦʣʷ ʞʠ-
ʚʦʪʥʳʭ, ʚʳʜʝʣʷʶʱʠʭ ʠʥʚʘʟʠʦʥʥʦʝ ʥʘʯʘʣʦ 
ʪʦʣʴʢʦ ʵʪʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ ʩʦʩʪʘʚʠʣʘ 
15,42Ñ3,13 %. ɺ 84,58Ñ4,51 % ʩʣʫʯʘʝʚ ʫ 
ʞʠʚʦʪʥʳʭ, ʚʳʜʝʣʷʶʱʠʭ ʩ ʬʝʢʘʣʠʷʤʠ ʣʠ-
ʯʠʥʢʠ Muellerius capillaris, ʚ ʬʝʢʘʣʠʷʭ ʙʳ-
ʣʠ ʚʳʷʚʣʝʥʳ ʪʘʢʞʝ ʦʦʮʠʩʪʳ, ʷʡʮʘ ʠ ʣʠ-
ʯʠʥʢʠ ʜʨʫʛʠʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʘʨʘʟʠʪʘʨʥʳʭ 
ʙʦʣʝʟʥʝʡ.  

ɼʚʫʭʯʣʝʥʥʳʝ ʧʘʨʘʟʠʪʦʮʝʥʦʟʳ ʫ ʢʦʟ: 
ʤʶʣʣʝʨʠʠ + ʩʪʨʦʥʛʠʣʷʪʳ ʞʝʣʫʜʦʯʥʦ-ʢʠ- 
ʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ï ʫ 65,27Ñ2,0 % ʞʠʚʦʪʥʳʭ; 
ʤʶʣʣʝʨʠʠ + ʵʡʤʝʨʠʠ ï 44,58Ñ1,52 %; ʤʶʣ-
ʣʝʨʠʠ + ʧʨʦʪʦʩʪʨʦʥʛʠʣʳ ï 0,49Ñ0,28 %; 
ʤʶʣʣʝʨʠʠ + ʜʠʢʪʠʦʢʘʫʣʳ ï 1,48Ñ0,27 %; 
ʤʶʣʣʝʨʠʠ + ʬʘʩʮʠʦʣʳ ï 5,91Ñ0,80 %; ʤʶʣ-
ʣʝʨʠʠ + ʩʪʨʦʥʛʠʣʦʠʜʝʩʳ ï 7,88Ñ0,87 %; 
ʤʶʣʣʝʨʠʠ + ʪʨʠʭʦʮʝʬʘʣʳ ï 5,67Ñ0,45 %; 
ʤʶʣʣʝʨʠʠ ʠ ʢʘʧʠʣʣʷʨʠʠ ï 1,72Ñ0,29 %; 
ʤʶʣʣʝʨʠʠ + ʤʦʥʠʝʟʠʠ ï 6,65Ñ0,67 %.  

ʊʨʝʭʯʣʝʥʥʳʝ ʧʘʨʘʟʠʪʦʮʝʥʦʟʳ ʫ ʢʦʟ: 
ʤʶʣʣʝʨʠʠ + ʵʡʤʝʨʠʠ + ʩʪʨʦʥʛʠʣʷʪʳ ʞʝʣʫ-
ʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ï ʫ 25,37Ñ1,94 % 
ʞʠʚʦʪʥʳʭ; ʤʶʣʣʝʨʠʠ + ʵʡʤʝʨʠʠ + ʬʘʩ-
ʮʠʦʣʳ ï 1,97Ñ0,64 %; ʤʶʣʣʝʨʠʠ + ʩʪʨʦʥʛʠ-
ʣʷʪʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ + 
ʩʪʨʦʥʛʠʣʦʠʜʝʩʳ ï 2,22Ñ0,44 %; ʤʶʣʣʝʨʠʠ + 
ʪʨʠʭʦʮʝʬʘʣʳ   +   ʩʪʨʦʥʛʠʣʷʪʳ ʞʝʣʫʜʦʯʥʦ- 
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ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ï 0,49Ñ0,29 %; ʤʶʣʣʝʨʠʠ 
+ ʵʡʤʝʨʠʠ + ʩʪʨʦʥʛʠʣʦʠʜʝʩʳ ï 0,99Ñ0,43 %; 
ʤʶʣʣʝʨʠʠ + ʵʡʤʝʨʠʠ + ʪʨʠʭʦʮʝʬʘʣʳ ï 
1,97Ñ0,27%; ʤʶʣʣʝʨʠʠ + ʵʡʤʝʨʠʠ + ʧʨʦʪʦ-
ʩʪʨʦʥʛʠʣʳ ï 0,25Ñ0,11 %.  

ʏʝʪʳʨʝʭʯʣʝʥʥʳʝ ʧʘʨʘʟʠʪʦʮʝʥʦʟʳ ʫ 
ʢʦʟ: ʤʶʣʣʝʨʠʠ + ʬʘʩʮʠʦʣʳ + ʵʡʤʝʨʠʠ + 
ʩʪʨʦʥʛʠʣʷʪʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢ- 
ʪʘ ï ʫ 1,23Ñ0,32 % ʞʠʚʦʪʥʳʭ; ʤʶʣʣʝʨʠʠ + 
ʵʡʤʝʨʠʠ + ʩʪʨʦʥʛʠʣʦʠʜʝʩʳ + ʤʦʥʠʝʟʠʠ ï 
1,72Ñ0,46 %; ʤʶʣʣʝʨʠʠ + ʵʡʤʝʨʠʠ + ʩʪʨʦʥ-
ʛʠʣʦʠʜʝʩʳ + ʩʪʨʦʥʛʠʣʷʪʳ ʞʝʣʫʜʦʯʥʦ-ʢʠ- 
ʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ï 2,96Ñ0,43 %; ʤʶʣʣʝʨʠʠ + 
ʵʡʤʝʨʠʠ + ʢʘʧʠʣʣʷʨʠʠ + ʩʪʨʦʥʛʠʣʷʪʳ ʞʝʣʫ-
ʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ï 0,25Ñ0,13 %; ʤʶʣ-
ʣʝʨʠʠ + ʩʪʨʦʥʛʠʣʦʠʜʝʩʳ + ʪʨʠʭʦʮʝʬʘʣʳ + 
ʩʪʨʦʥʛʠʣʷʪʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢ- 
ʪʘ ï 0,49Ñ0,28 %. 

ʇʷʪʠʯʣʝʥʥʳʝ ʧʘʨʘʟʠʪʦʮʝʥʦʟʳ ʫ ʢʦʟ: 
ʤʶʣʣʝʨʠʠ + ʵʡʤʝʨʠʠ + ʬʘʩʮʠʦʣʳ + ʪʨʠʭʦ-
ʮʝʬʘʣʳ + ʩʪʨʦʥʛʠʣʷʪʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯ- 
ʥʦʛʦ ʪʨʘʢʪʘ ï ʫ 0,99Ñ0,35 % ʞʠʚʦʪʥʳʭ; 
ʤʶʣʣʝʨʠʠ + ʵʡʤʝʨʠʠ + ʩʪʨʦʥʛʠʣʦʠʜʝʩʳ + 
ʪʨʠʭʦʮʝʬʘʣʳ + ʩʪʨʦʥʛʠʣʷʪʳ ʞʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ï 1,23Ñ0,41 %; ʤʶʣʣʝʨʠʠ 
+ ʵʡʤʝʨʠʠ + ʩʪʨʦʥʛʠʣʦʠʜʝʩʳ + ʤʦʥʠʝʟʠʠ + 
ʩʪʨʦʥʛʠʣʷʪʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢ- 
ʪʘ ï 0,49Ñ0,27 %. 

ʊʘʢʞʝ ʚʘʞʥʦʡ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʦʩʦ-
ʙʝʥʥʦʩʪʴʶ ʤʶʣʣʝʨʠʦʟʘ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʢʘ 
ʪʨʝʤʘʪʦʜʦʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʘʨʘʟʠʪʦʮʝʥʦ-
ʟʦʚ, ʚʢʣʶʯʘʶʱʝʛʦ ʪʦʣʴʢʦ ʚʦʟʙʫʜʠʪʝʣʷ ʬʘʩ-
ʮʠʦʣʝʟʘ. ʆʪʩʫʪʩʪʚʠʝ ʧʘʨʘʤʬʠʩʪʦʤʘʪ ʤʦʞʥʦ 
ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʭʦʟʷʠʥ 
ʜʘʥʥʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ ï Planorbis planorbis ï
ʦʪʥʦʩʠʪʩʷ ʢ ʤʝʣʢʦʚʦʜʥʳʤ ʚʠʜʘʤ ʤʦʣʣʶʩ-
ʢʦʚ ʠ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʤʝʣʢʦʚʦʜʥʳʭ ʚʦʜʦʝʤʘʭ, 
ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʭʦʟʷʠʥʘ ʬʘʩ-
ʮʠʦʣ, ʷʚʣʷʶʱʝʛʦʩʷ ʘʤʬʠʙʠʦʥʪʥʳʤ. Planor- 
bis planorbis ʦʙʠʪʘʝʪ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ ʫʨʝʟʘ 
ʚʦʜʳ ʜʦ 0,35 ʤ [11]. ʊʘʢ ʢʘʢ ʧʘʩʪʙʠʱʘ ʜʣʷ 
ʚʳʧʘʩʘ ʦʚʝʮ ʠ ʢʦʟ ʩʦʟʜʘʶʪʩʷ ʧʨʝʠʤʫʱʝ-
ʩʪʚʝʥʥʦ ʥʘ ʚʦʟʚʳʰʝʥʥʦʩʪʷʭ, ʚ ʤʝʩʪʘʭ, ʩʚʦ-
ʙʦʜʥʳʭ ʦʪ ʩʪʦʷʯʠʭ ʟʘʨʦʩʰʠʭ ʚʦʜʦʝʤʦʚ ʠ 
ʙʦʣʦʪ, ʪʦ ʵʪʦ ʠ ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʠʶ ʚʦʟʙʫʜʠʪʝʣʷ ʧʘʨʘʤʬʠʩʪʦʤʘʪʦʟʘ. ʉ ʫʯʝ-
ʪʦʤ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʩʪʠ ʵʪʦʛʦ ʚʦʟʙʫʜʠʪʝ-
ʣʷ ʫ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ɹʝʣʘʨʫʩʠ [1, 
8] ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʝʛʦ ʥʘʣʠʯʠʝ ʚ ʢʦ-
ʣʠʯʝʩʪʚʘʭ ʥʠʞʝ ʧʦʨʦʛʘ ʚʳʷʚʣʝʥʠʷ ʧʨʦʚʝ-
ʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʝʝ ʰʠʨʦ-
ʢʦ  ʠʩʧʦʣʴʟʫʝʤʳʝ  ʜʣʷ  ʜʠʘʛʥʦʩʪʠʢʠ ʤʶʣʣʝ-
ʨʠʦʟʘ ʤʝʪʦʜʳ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʥʝʜʦʩʪʘʪʢʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʤʝʪʦʜʘ 
ɹʝʨʤʘʥʘ ʷʚʣʷʶʪʩʷ: 

- ʤʠʥʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪʠʚʥʳʡ ʦʙʲʝʤ 
ʜʦʟʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ (ʟʘʞʠʤ ʄʦʨʘ ʥʘ 
ʨʝʟʠʥʦʚʦʡ ʪʨʫʙʢʝ) ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1,0 ʤʣ, 
ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʦʙʲʝʤ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʨʘʟ-
ʤʝʩʪʠʪʴ ʠ ʢʦʤʬʦʨʪʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʥʘ ʧʨʝʜ-
ʤʝʪʥʦʤ ʩʪʝʢʣʝ; 

- ʥʘʢʦʧʠʪʝʣʴʥʦ-ʢʦʥʮʝʥʪʨʠʨʫʶʱʠʡ 
ʵʣʝʤʝʥʪ (ʚʦʨʦʥʢʘ) ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ 
ʦʙʲʝʤ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʡ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠ 
ʭʘʦʪʠʯʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʠʯʠ-
ʥʦʢ. ʋʛʦʣ ʥʘʢʣʦʥʘ ʩʪʝʥʦʢ ʚʦʨʦʥʢʠ ʦʙʫ-
ʩʣʘʚʣʠʚʘʝʪ ʦʩʘʞʜʝʥʠʝ ʣʠʯʠʥʦʢ ʥʘ ʥʠʭ ʠ, 
ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʝʨʞʢʫ ʠʭ ʢʦʥʮʝʥʪʨʠʨʦ-
ʚʘʥʠʷ ʚ ʨʝʟʠʥʦʚʦʡ ʪʨʫʙʢʝ ʫ ʟʘʞʠʤʘ; 

- ʬʠʢʩʠʨʫʶʱʠʡ ʵʣʝʤʝʥʪ (ʤʘʨʣʷ/
ʩʠʪʝʯʢʦ) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʨʣʠ ʫʤʝʥʴ-
ʰʘʝʪ ʧʣʦʱʘʜʴ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩ-
ʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʩʣʫʞʠʪ ʙʘʨʴʝʨʦʤ 
ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʣʠʯʠʥʦʢ ʚ ʥʘʢʦʧʠʪʝʣʴʥʦ-
ʢʦʥʮʝʥʪʨʠʨʫʶʱʠʡ ʵʣʝʤʝʥʪ. 

ʆʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʤʝʪʦʜʘ 
ɺʘʡʜʘ ʷʚʣʷʶʪʩʷ: 

- ʦʙʲʝʤ ʞʠʜʢʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ 
ʫʚʣʘʞʥʝʥʠʷ ʧʨʦʙʳ, ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʦʡ 
ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʧʨʝʜʤʝʪʥʦʤ ʩʪʝʢʣʝ, ʯʪʦ 
ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʤʠʢ-
ʨʦʩʢʦʧʠʨʦʚʘʥʠʷ; 

- ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʦʙʳ ʦʩʪʘʝʪʩʷ ʣʠʰʴ 
ʩʣʝʛʢʘ ʫʚʣʘʞʥʝʥʥʦʡ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 
ʚʳʭʦʜ ʪʦʣʴʢʦ ʯʘʩʪʠ ʣʠʯʠʥʦʢ; 

- ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 
ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʠ ʚ ʪʝʯʝʥʠʝ 
15ï60 ʤʠʥʫʪ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʦʝ ʚʳʩʳʭʘ-
ʥʠʝ ʞʠʜʢʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʫʚʣʘʞʥʝ-
ʥʠʷ ʧʨʦʙʳ, ʯʪʦ ʪʨʝʙʫʝʪ ʝʝ ʚʦʩʧʦʣʥʝʥʠʷ. 

ɺʳʰʝʫʢʘʟʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘ-
ʮʠʠ ʜʠʘʛʥʦʩʪʠʢʠ ʤʶʣʣʝʨʠʦʟʘ ʧʨʠ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʠ ʤʝʪʦʜʦʚ ɹʝʨʤʘʥʘ ʠ ɺʘʡʜʘ. 

ɺʦ ʫʩʪʨʘʥʝʥʠʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʥʝʜʦ-
ʩʪʘʪʢʦʚ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʦ ʫʩʪʨʦʡʩʪʚʦ, ʩʦ-
ʩʪʦʷʱʝʝ ʠʟ ʧʦʣʠʩʪʠʨʦʣʦʚʦʡ ʧʠʧʝʪʢʠ ʠ ʨʝ-
ʟʠʥʦʚʦʡ ʧʨʦʙʢʠ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦ ʵʣʝʤʝʥʪʳ ʥʘʢʦʧʣʝ-
ʥʠʷ ʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ ʦʙʲʝʜʠʥʝʥʳ ʚ ʧʠ-
ʧʝʪʢʝ. ʌʠʢʩʠʨʫʶʱʠʡ ʵʣʝʤʝʥʪ ʦʪʩʫʪʩʪʚʫʝʪ 
ʠʣʠ ʧʨʝʜʩʪʘʚʣʝʥ ʠʛʣʦʡ, ʟʘʢʨʝʧʣʝʥʥʦʡ ʚ 
ʧʨʦʙʢʝ (ʥʘ ʥʝʝ ʥʘʥʠʟʳʚʘʝʪʩʷ ʠʩʩʣʝʜʫʝʤʳʡ 
ʤʘʪʝʨʠʘʣ). ɼʦʟʠʨʫʶʱʠʡ  ʵʣʝʤʝʥʪ  ʨʝʘʣʠʟʫ-
ʝʪʩʷ ʩʚʦʡʩʪʚʦʤ ʫʧʨʫʛʦʩʪʠ ʧʠʧʝʪʢʠ ï ʧʨʠ ʝʝ 
ʩʞʘʪʠʠ ʚʥʫʪʨʝʥʥʠʡ  ʦʙʲʝʤ  ʩʦʢʨʘʱʘʝʪʩʷ  ʠ 
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ʧʨʦʠʩʭʦʜʠʪ ʚʳʜʝʣʝʥʠʝ ʣʠʯʠʥʢʦʩʦʜʝʨʞʘ-
ʱʝʡ ʞʠʜʢʦʩʪʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʠ-
ʧʝʪʢʫ ʧʦʤʝʱʘʶʪ 5,0 ʛ ʬʝʢʘʣʠʡ (ʥʘʥʠʟʳʚʘ- 
ʶʪ ʥʘ ʠʛʣʫ), ʟʘʢʨʳʚʘʶʪ ʨʝʟʠʥʦʚʦʡ ʧʨʦʙʢʦʡ, 
ʨʘʟʤʝʱʘʶʪ  ʚʝʨʪʠʢʘʣʴʥʦ   ʧʨʦʙʢʦʡ  ʚʥʠʟ   ʠ  

ʧʨʠ ʧʦʤʦʱʠ ʰʧʨʠʮʘ (20,0 ʤʣ) ʯʝʨʝʟ ʦʪʚʝʨ-
ʩʪʠʝ ʩʫʞʝʥʥʦʡ ʯʘʩʪʠ ʥʘʧʦʣʥʷʶʪ ʧʠʧʝʪʢʫ 
ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʦʡ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʣʶʩ 
30ï35 Üʉ. ʇʦʤʝʱʘʶʪ ʚ ʰʪʘʪʠʚ ʚʝʨʪʠʢʘʣʴʥʦ 
ʧʨʦʙʢʦʡ ʚʚʝʨʭ. 

ʊʘʙʣʠʮʘ. ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʦʚ ɹʝʨʤʘʥʘ, ɺʘʡʜʘ ʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʣʠʯʠʥ-
ʢʦʤʠʛʨʘʮʠʦʥʥʦʛʦ (ʧʠʧʝʪʦʯʥʦʛʦ) ʤʝʪʦʜʘ 

ʕʢʩʧʦʟʠʮʠʷ 

ʂʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʳʭ ʣʠʯʠʥʦʢ (ʥʘ 1 ʛ ʬʝʢʘʣʠʡ) 

ʤʝʪʦʜ ɹʝʨʤʘʥʘ ʤʝʪʦʜ ɺʘʡʜʘ 
ʣʠʯʠʥʢʦʤʠʛʨʘʮʠʦʥʥʳʡ 
(ʧʠʧʝʪʦʯʥʳʡ) ʤʝʪʦʜ 

10 ʤʠʥʫʪ - 12,3Ñ1,45 - 

20 ʤʠʥʫʪ - 28,0Ñ2,89 8,15Ñ0,67 

30 ʤʠʥʫʪ 2,3Ñ0,33 15,7Ñ1,76 11,0Ñ0,58 

40 ʤʠʥʫʪ 1,6Ñ0,67 5,3Ñ0,31 17,6Ñ2,60 

50 ʤʠʥʫʪ 6,1Ñ2,3 4,6Ñ0,88 15,3Ñ0,33 

60 ʤʠʥʫʪ 10,3Ñ0,54 2,0Ñ1,32 8,6Ñ3,18 

1,5 ʯʘʩʘ 36,1Ñ2,91 - 40,6Ñ2,33 

2 ʯʘʩʘ 19,0Ñ1,73 - 22,0Ñ1,53 

3 ʯʘʩʘ 8,5Ñ0,76 - - 

4 ʯʘʩʘ 4,0Ñ1,15 - - 

5 ʯʘʩʦʚ 2,3Ñ0,88 - - 

6 ʯʘʩʦʚ 2,0Ñ0,58 - - 

ɺʩʝʛʦ 92,2Ñ1,27 67,9Ñ0,36 123,25Ñ1,75 

ʕʢʩʧʦʟʠʮʠʷ ï 2 ʯʘʩʘ. ʇʦʤʝʱʘʶʪ 
ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ ʚ ʰʪʘʪʠʚ ʧʦʜ ʧʠʧʝʪʢʫ. 
ʉʞʠʤʘʶʪ ʧʠʧʝʪʢʫ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʫʢʘʟʘ-
ʪʝʣʴʥʳʤ ʠ ʙʦʣʴʰʠʤ ʧʘʣʴʮʘʤʠ ʜʦ ʚʳʜʝʣʝ-
ʥʠʷ ʥʘ ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ ʪʨʝʭ ʢʘʧʝʣʴ ʞʠʜ-
ʢʦʩʪʠ. ʇʦʣʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʥʘʢʨʳʚʘʶʪ 
ʧʦʢʨʦʚʥʳʤ ʩʪʝʢʣʦʤ ʠ ʤʠʢʨʦʩʢʦʧʠʨʫʶʪ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ 
(ʪʘʙʣʠʮʘ), ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʡ ʣʠʯʠʥʢʦʤʠ-
ʛʨʘʮʠʦʥʥʳʡ (ʧʠʧʝʪʦʯʥʳʡ) ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ 
ʚ ʤʠʥʠʤʘʣʴʥʳʝ ʩʨʦʢʠ (2 ʯʘʩʘ) ʧʦʣʫʯʠʪʴ 
ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʢʩʠʤʘʣʴʥʦ ʩʢʦʥ-
ʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʠʥʚʘʟʠʦʥʥʦʛʦ ʥʘʯʘʣʘ. 

 
ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʳ ʵʧʠʟʦʦʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥ-
ʥʦʩʪʠ  ʧʨʦʪʝʢʘʥʠʷ  ʤʶʣʣʝʨʠʦʟʘ ʤʝʣʢʦʛʦ ʨʦ- 

ʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʚʠʜʝ ʤʦʥʦ- ʠ ʤʠʢʩʪʠʥʚʘʟʠʡ  
ʚ ʫʩʣʦʚʠʷʭ ʦʚʮʝʚʦʜʯʝʩʢʠʭ ʠ ʢʦʟʦʚʦʜʯʝʩʢʠʭ 
ʭʦʟʷʡʩʪʚ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ. ʋ ʦʚʝʮ ʤʦ-
ʥʦʠʥʚʘʟʠʠ ʩʦʩʪʘʚʣʷʶʪ 28,91Ñ5,85 %, ʧʦʣʠ-
ʠʥʚʘʟʠʠ ï 71,09Ñ1,99 %. ʋ ʢʦʟ ʤʦʥʦʠʥʚʘ-
ʟʠʠ ʩʦʩʪʘʚʣʷʶʪ 15,42Ñ3,13 %, ʧʦʣʠʠʥʚʘ-
ʟʠʠ ï 84,58Ñ4,51 %  

ʋʪʦʯʥʝʥʳ ʢʦʤʧʦʥʝʥʪʳ ʧʘʨʘʟʠʪʦʮʝ-
ʥʦʟʦʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʠ ʨʝʩʧʠʨʘʪʦʨʥʦʡ 
ʩʠʩʪʝʤ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʋʩʪʘʥʦʚʣʝ-
ʥʳ ʚʦʟʙʫʜʠʪʝʣʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʢʣʘʩʩʘʤ 
Trematoda, Cestoda, Nematoda ʠ Coccidia, 
ʚʢʣʶʯʘʶʱʠʝ ʩʣʝʜʫʶʱʠʝ ʪʘʢʩʦʥʳ: ʨʦʜ 
Eimeria, ʨʦʜ Moniezia, ʨʦʜ Fasciola, ʨʦʜ 
Protostrongylus, ʨʦʜ Muellerius, ʨʦʜ Dicty-
ocaulus, ʨʦʜ ʉapillaria, ʨʦʜ Trichocephalus, 
ʨʦʜ Strongyloides, ʧʦʜʦʪʨʷʜ Strongylata. 
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ʈʋʇ çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦè, ʛ. ʄʠʥʩʢ 
 

ʉʈʆʂʀ ɺʓɺɽɼɽʅʀʗ ɸʄʆʂʉʀʎʀʃʃʀʅɸ ʇʆʉʃɽ ʇʈʀʄɽʅɽʅʀʗ  
ɺɽʊɽʈʀʅɸʈʅʓʍ ʇʈɽʇɸʈɸʊʆɺ ʅɸ ʎʓʇʃʗʊɸʍ-ɹʈʆʁʃɽʈɸʍ 

 

ʈʝʟʶʤʝ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʬʘʢʪʠʯʝʩʢʠʭ ʩʨʦʢʦʚ ʚʳʚʝʜʝʥʠʷ ʘʤʦʢʩʠ-

ʮʠʣʣʠʥʘ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ çɸʤʦʢʦʣ 50è, çɸʤʦʢʩʠʬʘʨʤ ʧʣʶʩ 62,5 %è ʠ çɸʤʦʢʣʘʚè ʥʘ 
ʮʳʧʣʷʪʘʭ-ʙʨʦʡʣʝʨʘʭ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʝʨʠʦʜʘ ʦʞʠʜʘʥʠʷ. ʀʩʧʳʪʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʘʤʦʢʩʠʮʠʣ-
ʣʠʥʘ ʚ ʤʷʩʝ ʧʪʠʮʳ ʯʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʦʪʤʝʥʳ ʧʨʠʤʝʥʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʝ ʧʨʝʚʳʰʘ-
ʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ ʦʩʪʘʪʦʯʥʳʭ ʢʦʣʠʯʝʩʪʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʠʣʠ ʧʨʦʠʟʚʦʜʠ-
ʪʝʣʶ ʜʘʥʥʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʠʥʩʪʨʫʢʮʠʶ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʠ ʩʥʠʟʠʪʴ ʧʝʨʠʦʜ 
ʦʞʠʜʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʳʧʣʷʪʘ-ʙʨʦʡʣʝʨʳ, ʘʥʪʠʙʠʦʪʠʢʠ, ʘʤʦʢʩʠʮʠʣʣʠʥ, ʤʷʩʦ ʧʪʠʮʳ, ʤʘʢʩʠʤʘʣʴʥʦ 
ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʦʩʪʘʪʢʦʚ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

 

Summary 
The article presents the results of studies on the study of the actual timing of the elimination of amoxicillin after 

the use of veterinary drugs çAmokol 50è, çAmoxipharm plus 62.5 %è and çAmoklavè on broiler chickens to establish 
the waiting period. Tests have shown that the content of amoxicillin in poultry meat one day after the withdrawal of the 
study veterinary drugs does not exceed the maximum allowable level of residual amounts. The results of the research 
allowed the manufacturer of these veterinary drugs to make changes to the instructions for use and reduce the waiting 
period. 

Keywords: broiler chickens, antibiotics, amoxicillin, poultry meat, maximum residue limits for veterinary drugs. 
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ɺɺɽɼɽʅʀɽ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʠʨʦʚʦʝ ʠ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʝ ʧʪʠʮʝʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 
ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʦʪʨʘʩʣʴʶ ɸʇʂ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʥʘʩʝʣʝʥʠʝ ʚʳʩʦʢʦʢʘʯʝ-
ʩʪʚʝʥʥʳʤ ʧʨʦʜʫʢʪʘʤʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩ-
ʭʦʞʜʝʥʠʷ [3]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ ʪʝʭ-
ʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ, ʢʘʢ ʚ ʥʘʰʝʡ 
ʩʪʨʘʥʝ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ, ʧʨʝʜʧʦʣʘʛʘʶʪ 
ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ. ʆʜʥʘ-
ʢʦ ʠʟʙʳʪʦʯʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ 
ʤʦʞʝʪ ʙʳʪʴ ʠʩʪʦʯʥʠʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 
ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʳʭ ʰʪʘʤʤʦʚ ʙʘʢʪʝ- 
ʨʠʡ. ɸʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʙʘʢʪʝʨʠʡ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʛʣʦʙʘʣʴʥʫʶ ʙʠʦʩʦʮʠʘʣʴʥʫʶ 
ʧʨʦʙʣʝʤʫ, ʟʘʪʨʘʛʠʚʘʶʱʫʶ ʤʥʦʞʝʩʪʚʦ   
ʩʬʝʨ ï ʦʪ ʦʙʣʘʩʪʠ ʧʠʱʝʚʦʡ ʜʦʩʪʘʪʦʯʥʦʩʪʠ 
ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʦʙʣʝʤ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚ- 
ʣʠ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ  ʬʘʨʤʘʮʝʚ- 
ʪʠʯʝʩʢʠʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʦʤʧʘ- 
ʥʠʡ ʜʦ ʟʜʦʨʦʚʴʷ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʣʶʜʝʡ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʠ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʧʨʠʥʠʤʘʶʪ 
ʤʝʨʳ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʙʠ- 
ʦʪʠʢʦʚ [2]. ʉ 2015 ʛʦʜʘ ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠ- 
ʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ɺʩʝʤʠʨʥʘʷ ʦʨʛʘ- 
ʥʠʟʘʮʠʷ ʧʦ ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ ʠ 
ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ- 
ʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʆʆʅ ʦʙʲʝʜʠʥʠʣʠ ʫʩʠʣʠʷ 
ʧʦ ʙʦʨʴʙʝ ʩ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʙʠ- 
ʦʪʠʢʦʚ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʦ, ʫʩʪʘʥʦʚʣʝʥ ʧʝ-
ʨʝʯʝʥʴ ʨʘʟʨʝʰʝʥʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚ ʞʠ-
ʚʦʪʥʦʚʦʜʩʪʚʝ. ɼʣʷ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ 
ʧʪʠʮʳ ʠ ʤʷʩʥʳʭ ʧʦʨʦʜ ʩʢʦʪʘ ʧʨʠʤʝʥʷʶʪʩʷ 
ʘʥʪʠʙʠʦʪʠʢʠ, ʢʦʪʦʨʳʝ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʚ 
ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ: ʪʝʪʨʘʮʠʢʣʠʥ,    
ʩʪʨʝʧʪʦʤʠʮʠʥ, ʧʝʥʠʮʠʣʣʠʥ, ʛʨʠʟʠʥ, ʙʘʮʠ- 
ʪʨʦʮʠʥ [1, 4].  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʈʝʩʧʫʙʣʠʢʝ 
ɹʝʣʘʨʫʩʴ ʩʧʝʮʠʘʣʠʩʪʳ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ 
ʩʣʝʜʫʶʱʝʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ, ʨʝʛʣʘʤʝʥʪʠʨʫ-
ʶʱʝʡ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ 
ʦʩʪʘʪʦʯʥʳʭ  ʢʦʣʠʯʝʩʪʚ ʚʝʪʝʨʠʥʘʨʥʳʭ  ʧʨʝ- 
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ʧʘʨʘʪʦʚ, ʜʨʫʛʠʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ 
ʞʠʚʳʭ ʞʠʚʦʪʥʳʭ, ʧʨʦʜʫʢʪʘʭ ʞʠʚʦʪʥʦʛʦ 
ʧʨʦʠʩʭʦʞʜʝʥʠʷ: ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʄʠʥʠ-
ʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʜʦʚʦʣʴ-
ʩʪʚʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʦʪ 28 ʤʘʨʪʘ 
2012 ʛ.  ˉ 18 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ɺʝʪʝʨʠʥʘʨ-
ʥʦ-ʩʘʥʠ- ʪʘʨʥʳʭ ʧʨʘʚʠʣ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ ʥʘ ʥʘʣʠʯʠʝ ʟʘʧʨʝʱʝʥʥʳʭ ʚʝʱʝʩʪʚ 
ʠ ʧʨʝʚʳʰʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ 
ʫʨʦʚʥʝʡ ʦʩʪʘʪʦʯʥʳʭ ʢʦʣʠʯʝʩʪʚ ʚʝʪʝʨʠʥʘʨ-
ʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʜʨʫʛʠʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠ-
ʥʝʥʠʡ ʚ ʞʠʚʳʭ ʞʠʚʦʪʥʳʭ, ʧʨʦʜʫʢʪʘʭ ʞʠ-
ʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷè [5]; ʈʝʰʝʥʠʝʤ 
ʢʦʣʣʝʛʠʠ ɽʚʨʘʟʠʡʩʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦ-
ʤʠʩʩʠʠ ʦʪ 13 ʬʝʚʨʘʣʷ 2018 ʛ. ˉ 28 çʆ ʤʘʢ-
ʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʷʭ ʦʩʪʘʪʢʦʚ 
ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ 
(ʬʘʨʤʘʢʦʣʦʛʠ- ʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ), 
ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴʩʷ ʚ ʥʝʧʝʨʝʨʘʙʦ-
ʪʘʥʥʦʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʛʦ 
ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʳʨʴʝ, ʠ ʤʝ-
ʪʦʜʠʢʘʭ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷè [6]. 

ʇʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝ-
ʧʘʨʘʪʦʚ ʤʥʦʛʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʫʩʪʘʥʘʚʣʠ-
ʚʘʶʪ ʧʝʨʠʦʜ ʦʞʠʜʘʥʠʷ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 
ʧʨʝʧʘʨʘʪʘʭ-ʘʥʘʣʦʛʘʭ.  

ʆʜʥʘʢʦ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ 
ʧʝʨʠʦʜ ʦʞʠʜʘʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ ʞʠ-
ʚʦʪʥʦʛʦ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʨʦʢʘʭ, ʫʢʘʟʘʥʥʳʭ 
ʚ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʧʨʝʧʘʨʘʪʦʚ-
ʘʥʘʣʦʛʦʚ, ʥʝ ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʝʡʩʪʚʠ-
ʪʝʣʴʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʬʘʢʪʠʯʝʩʢʠʝ ʩʨʦʢʠ 
ʚʳʚʝʜʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ 
ʤʝʥʴʰʝ, ʪʘʢ ʠ ʙʦʣʴʰʝ ʫʢʘʟʘʥʥʳʭ ʚ ʠʥ-
ʩʪʨʫʢʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ. ʇʦʵʪʦʤʫ ʤʳ ʩʯʠ-
ʪʘʝʤ, ʯʪʦ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʝʨʠʦʜʘ ʦʞʠʜʘ-
ʥʠʷ ʚ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʧʨʝʧʘʨʘ-
ʪʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʛʦ 
ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘ ʧʨʝʜʤʝʪ ʫʩʪʘʥʦʚʣʝʥʠʷ 
ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʨʦʢʘ ʚʳʚʝʜʝʥʠʷ ʠʟ ʥʝʝ 
ʦʩʪʘʪʦʯʥʳʭ ʢʦʣʠʯʝʩʪʚ ʘʥʪʠʙʠʦʪʠʢʦʚ. 

ʎʝʣ ɹʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ 
ʬʘʢʪʠʯʝʩʢʠʭ ʩʨʦʢʦʚ ʚʳʚʝʜʝʥʠʷ ʘʤʦʢʩʠʮʠʣ-
ʣʠʥʘ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝ-
ʧʘʨʘʪʦʚ çɸʤʦʢʦʣ 50è ʠ çɸʤʦʢʣʘʚè ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ ʆʆʆ çʉʪʦʚʝʢè ʠ çɸʤʦʢʩʠʬʘʨʤ 
ʧʣʶʩ 62,5 %è ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ çɺʝʪʠʥ- 
ʪʝʨʬʘʨʤè ʥʘ ʮʳʧʣʷʪʘʭ-ʙʨʦʡʣʝʨʘʭ ʜʣʷ ʫʩʪʘ-
ʥʦʚʣʝʥʠʷ ʧʝʨʠʦʜʘ ʦʞʠʜʘʥʠʷ. 

ɺʝʪʝʨʠʥʘʨʥʳʡ ʧʨʝʧʘʨʘʪ çɸʤʦʢʦʣ 50è ï 
ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʡ ʧʨʝ-
ʧʘʨʘʪ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʧʦʨʦʰʦʢ ʜʣʷ 
ʧʝʨʦʨʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʦʪ ʙʝʣʦʛʦ ʜʦ 
ʞʝʣʪʦʛʦ ʮʚʝʪʘ.  ɺ 1 ʛ ʧʨʝʧʘʨʘʪʘ ʩʦʜʝʨʞʠʪʩʷ  

500 ʤʛ ʘʤʦʢʩʠʮʠʣʣʠʥʘ ʪʨʠʛʠʜʨʘʪʘ ʠ      
4000000 ʄɽ ʢʦʣʠʩʪʠʥʘ ʩʫʣʴʬʘʪʘ ʚ ʢʘʯʝʩʪʚʝ 
ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ 
ʚʝʱʝʩʪʚʘ ï ʮʠʪʨʘʪ ʥʘʪʨʠʷ, ʣʠʤʦʥʥʘʷ ʢʠʩʣʦ-
ʪʘ, ʜʝʢʩʪʨʦʟʘ. 

ɺʝʪʝʨʠʥʘʨʥʳʡ ʧʨʝʧʘʨʘʪ çɸʤʦʢʩʠ- 
ʬʘʨʤ ʧʣʶʩ 62,5 %è ï ʢʦʤʧʣʝʢʩʥʳʡ ʧʨʦʪʠ-
ʚʦʤʠʢʨʦʙʥʳʡ ʧʨʝʧʘʨʘʪ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ 
ʩʦʙʦʡ ʧʦʨʦʰʦʢ ʦʪ ʙʝʣʦʛʦ ʜʦ ʩʚʝʪʣʦ ʞʝʣʪʦ-
ʛʦ ʮʚʝʪʘ. ɺ 1 ʛ ʧʨʝʧʘʨʘʪʘ ʩʦʜʝʨʞʠʪʩʷ       
500 ʤʛ ʘʤʦʢʩʠʮʠʣʣʠʥʘ ʪʨʠʛʠʜʨʘʪʘ ʠ 125 ʤʛ 
ʢʣʘʚʫʣʘʥʦʚʦʡ ʢʠʩʣʦʪʳ (ʚ ʬʦʨʤʝ ʢʣʘʚʫʣʘ- 
ʥʘʪʘ ʢʘʣʠʷ) ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ï 
ʥʘʪʨʠʷ ʮʠʪʨʘʪ, ʣʠʤʦʥʥʘʷ ʢʠʩʣʦʪʘ, ʤʘʥʥʠ- 
ʪʦʣ (ʤʘʥʥʠʪ). 

ɺʝʪʝʨʠʥʘʨʥʳʡ ʧʨʝʧʘʨʘʪ çɸʤʦʢʣʘʚè ï 
ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʡ ʧʨʝ-
ʧʘʨʘʪ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʧʦʨʦʰʦʢ ʦʪ 
ʙʝʣʦʛʦ ʜʦ ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʜʣʷ ʧʝʨʦʨʘʣʴʥʦʛʦ 
ʧʨʠʤʝʥʝʥʠʷ. ɺ 1 ʛ ʧʨʝʧʘʨʘʪʘ ʩʦʜʝʨʞʠʪʩʷ 
500 ʤʛ ʘʤʦʢʩʠʮʠʣʣʠʥʘ ʪʨʠʛʠʜʨʘʪʘ ʠ 125 ʤʛ 
ʢʣʘʚʫʣʘʥʦʚʦʡ ʢʠʩʣʦʪʳ (ʚ ʬʦʨʤʝ ʢʘʣʠʷ ʢʣʘ-
ʚʫʣʘʥʪʘ) ʚ ʢʘʯʝʩʪʚʝ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ 
ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ï ʮʠʪʨʘʪ 
ʥʘʪʨʠʷ, ʣʠʤʦʥʥʘʷ ʢʠʩʣʦʪʘ, ʜʝʢʩʪʨʦʟʘ. 

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʟʫʯʝʥʠʝ ʩʨʦʢʦʚ ʚʳʚʝʜʝʥʠʷ ʘʤʦʢʩʠ-

ʮʠʣʣʠʥʘ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʳʭ 
ʧʨʝʧʘʨʘʪʦʚ çɸʤʦʢʦʣ 50è, çɸʤʦʢʩʠʬʘʨʤ 
ʧʣʶʩ 62,5 %è ʠ çɸʤʦʢʣʘʚè ʥʘ ʮʳʧʣʷʪʘʭ-
ʙʨʦʡʣʝʨʘʭ ʧʨʦʚʦʜʠʣʠ ʚ ʦʪʜʝʣʝ ʙʦʣʝʟʥʝʡ 
ʧʪʠʮ ʠ ʧʯʝʣ ʈʋʇ çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥ- 
ʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦ- 
ʛʦè ʩʦʚʤʝʩʪʥʦ ʩ ɻʋ çɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨ- 
ʩʪʚʝʥʥʳʡ ʚʝʪʝʨʠʥʘʨʥʳʡ ʮʝʥʪʨè.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʘ 
ʧʪʠʮʘ ʢʨʦʩʩʘ ʈʆʉʉ-308. ɹʳʣʦ ʩʬʦʨʤʠʨʦʚʘ-
ʥʦ ʪʨʠ ʦʧʳʪʥʳʝ ʛʨʫʧʧʳ ʧʦ 18 ʮʳʧʣʷʪ 10-
ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʎʳʧʣʷʪʘ ʩʦʜʝʨʞʘʣʠʩʴ ʚ 
ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʜʣʷ ʚʩʝʭ 
ʨʝʞʠʤʝ ʢʦʨʤʣʝʥʠʷ, ʦʙʦʛʨʝʚʘ, ʦʩʚʝʱʝʥʠʷ ʠ 
ʧʠʪʴʝʚʦʤ ʨʝʞʠʤʝ. 

ʎʳʧʣʷʪʘʤ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚ 
ʪʝʯʝʥʠʝ 5 ʜʥʝʡ ʚʳʧʘʠʚʘʣʠ ʚʝʪʝʨʠʥʘʨʥʳʡ 
ʧʨʝʧʘʨʘʪ çɸʤʦʢʦʣ 50è ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 
ʩʧʦʩʦʙʦʤ ʠʟ ʨʘʩʯʸʪʘ 0,3 ʛ ʧʨʝʧʘʨʘʪʘ ʥʘ 1 
ʣʠʪʨ ʚʦʜʳ (60 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ). ʅʘ 6-ʡ 
ʜʝʥʴ ʚʳʧʦʡʢʫ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 
ʧʨʝʢʨʘʪʠʣʠ. ʅʘ 5-e ʩʫʪʢʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝ-
ʧʘʨʘʪʘ, ʘ ʪʘʢʞʝ ʯʝʨʝʟ ʩʫʪʢʠ, 2, 3, 4 ʠ 5 ʩʫ-
ʪʦʢ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ 
ʫʙʠʚʘʣʠ ʧʦ ʪʨʠ ʮʳʧʣʝʥʢʘ-ʙʨʦʡʣʝʨʘ ʜʣʷ 
ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʥʘʣʠʯʠʝ ʘʥ-
ʪʠʙʠʦʪʠʢʘ ʚ ʤʷʩʝ. 
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ʎʳʧʣʷʪʘʤ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚ 
ʪʝʯʝʥʠʝ 5 ʜʥʝʡ ʚʳʧʘʠʚʘʣʠ ʚʝʪʝʨʠʥʘʨʥʳʡ 
ʧʨʝʧʘʨʘʪ çɸʤʦʢʩʠʬʘʨʤ ʧʣʶʩ 62,5 %è ʠʥ- 
ʜʠʚʠʜʫʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʠʟ ʨʘʩʯʝʪʘ 4 ʛ 
ʧʨʝʧʘʨʘʪʘ ʥʘ 100 ʢʛ ʤʘʩʩʳ ʧʪʠʮʳ. ʅʘ 6-ʡ 
ʜʝʥʴ ʚʳʧʦʡʢʫ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 
ʧʨʝʢʨʘʪʠʣʠ. ʅʘ 5-e ʩʫʪʢʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝ-
ʧʘʨʘʪʘ, ʘ ʪʘʢʞʝ ʯʝʨʝʟ ʩʫʪʢʠ, 2, 3, 4 ʠ 5 ʩʫʪʦʢ 
ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ 
ʫʙʠʚʘʣʠ ʧʦ ʪʨʠ ʮʳʧʣʝʥʢʘ-ʙʨʦʡʣʝʨʘ ʜʣʷ 
ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʥʘʣʠʯʠʝ ʘʥʪʠ-
ʙʠʦʪʠʢʘ ʚ ʤʷʩʝ. 

ʎʳʧʣʷʪʘʤ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚ 
ʪʝʯʝʥʠʝ 5 ʜʥʝʡ ʚʳʧʘʠʚʘʣʠ ʚʝʪʝʨʠʥʘʨʥʳʡ 
ʧʨʝʧʘʨʘʪ çɸʤʦʢʣʘʚè ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʩʧʦ- 
ʩʦʙʦʤ ʠʟ ʨʘʩʯʝʪʘ 0,3 ʛ ʧʨʝʧʘʨʘʪʘ ʥʘ 1 ʣʠʪʨ 
ʚʦʜʳ. ʅʘ 6 ʜʝʥʴ ʚʳʧʦʡʢʫ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 
ʧʨʝʧʘʨʘʪʘ ʧʨʝʢʨʘʪʠʣʠ. ʏʝʨʝʟ ʩʫʪʢʠ, 2, 3, 4, 5 
ʠ 6 ʩʫʪʦʢ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ 
ʧʨʝʧʘʨʘʪʘ ʫʙʠʚʘʣʠ ʧʦ ʪʨʠ ʮʳʧʣʝʥʢʘ-
ʙʨʦʡʣʝʨʘ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 
ʥʘʣʠʯʠʝ ʘʥʪʠʙʠʦʪʠʢʘ ʚ ʤʷʩʝ. 

ʆʪʦʙʨʘʥʥʳʝ ʪʫʰʢʠ ʮʳʧʣʷʪ ʙʳʣʠ ʧʝ-
ʨʝʜʘʥʳ  ʚ  ɻʋ  çɹʝʣʦʨʫʩʩʢʠʡ  ʛʦʩʫʜʘʨʩʪʚʝʥ- 

ʥʳʡ ʚʝʪʝʨʠʥʘʨʥʳʡ ʮʝʥʪʨè (ɻʋ çɹɻɺʎè) 
ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʪʘʪʦʯʥʳʭ ʢʦʣʠʯʝʩʪʚ 
ʘʥʪʠʙʠʦʪʠʢʘ ʚ ɻʋ çɹɻɺʎè ʧʨʦʚʦʜʠʣʠ ʤʝ-
ʪʦʜʦʤ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ 
ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩ-
ʢʠʤ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝʤ (ɺʕɾʍ-ʄʉ/ʄʉ) ʧʦ 
ɻʆʉʊ 31694-2012. 
 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɿʘ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʥʝ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʚʝʪʝʨʠ-
ʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ çɸʤʦʢʦʣ 50è, çɸʤʦʢʩʠ- 
ʬʘʨʤ ʧʣʶʩ 62,5%è ʠ çɸʤʦʢʣʘʚè ʥʘ ʢʣʠʥʠ- 
ʯʝʩʢʠʡ ʩʪʘʪʫʩ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʚʩʝʭ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧ. ʉʦʛʣʘʩʥʦ [8, 9] ʧʨʝʜʝʣʴʥʦʝ 
ʩʦʜʝʨʞʘʥʠʝ ʚ ʤʷʩʝ ʠ ʤʷʩʥʳʭ ʧʨʦʜʫʢ-       
ʪʘʭ ʘʤʦʢʩʠʮʠʣʣʠʥʘ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʝʝ        
0,05 ʤʛ/ʢʛ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʦʩʪʘʪʦʯʥʦʛʦ   
ʢʦʣʠʯʝʩʪʚʘ ʘʤʦʢʩʠʮʠʣʣʠʥʘ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ 
ʦʩʥʦʚʘʥʠʠ ʧʨʦʪʦʢʦʣʦʚ ʠʩʧʳʪʘʥʠʡ ɻʋ 
çɹɻɺʎè, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1ï3. 

ʊʘʙʣʠʮʘ 1. ï ʆʩʪʘʪʦʯʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʘʤʦʢʩʠʮʠʣʣʠʥʘ ʚ ʤʷʩʝ ʧʪʠʮʳ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʚʝʪʝʨʠ-
ʥʘʨʥʦʛʦ ʧʨʝʧʘʨʘʪʘ çɸʤʦʢʦʣ 50è 

ˉ  
ʧʨʦʙʳ 

ʉʨʦʢ ʧʦʩʣʝ ʦʪʤʝʥʳ ʚʳʧʦʡ-
ʢʠ çɸʤʦʢʦʣ 50è, ʩʫʪʢʠ 

ʂʦʣʠʯʝʩʪʚʦ ʩʦʜʝʨʞʘʥʠʷ ʘʤʦʢʩʠʮʠʣʣʠʥʘ ʚ ʤʷʩʝ, ʤʛ/ʢʛ 

ʚ ʧʨʦʙʝ ʩʨʝʜʥʝʝ 

1 0 0,2991 

0,5349Ñ0,1186 2 0 0,6758 

3 0 0,6297 

4 1 0,00434 

0,00397Ñ0,0006 5 1 0,00475 

6 1 0,00282 

7 2 <0,001 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ (<0,001) 8 2 <0,001 

9 2 <0,001 

10 3 <0,001 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ (<0,001) 11 3 <0,001 

12 3 <0,001 

13 4 <0,001 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ (<0,001) 14 4 <0,001 

15 4 <0,001 

16 5 <0,001 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ (<0,001)  17 5 <0,001 

18 5 <0,001 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʥʘ 5-ʝ ʩʫʪʢʠ 
ʧʨʠʤʝʥʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʝʧʘʨʘʪʘ  
çɸʤʦʢʦʣ 50è ʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʤʦʢ- 
ʩʠʮʠʣʣʠʥʘ  ʚ ʤʷʩʝ ʙʳʣʦ  ʚ ʩʨʝʜʥʝʤ  0,5349Ñ  

0,1186 ʤʛ/ʢʛ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʡ 
ʫʨʦʚʝʥʴ ʘʤʦʢʩʠʮʠʣʣʠʥʘ ʙʦʣʝʝ ʯʝʤ ʚ 10,7 
ʨʘʟ. ʅʘ 1-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʚʳ-
ʧʦʡʢʠ  ʚʝʪʝʨʠʥʘʨʥʦʛʦ  ʧʨʝʧʘʨʘʪʘ  çɸʤʦʢʦʣ 
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ʊʘʙʣʠʮʘ 2. ï ʆʩʪʘʪʦʯʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʘʤʦʢʩʠʮʠʣʣʠʥʘ ʚ ʤʷʩʝ ʧʪʠʮʳ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʚʝʪʝʨʠ-
ʥʘʨʥʦʛʦ ʧʨʝʧʘʨʘʪʘ çɸʤʦʢʩʠʬʘʨʤ 62,5 %è 

ˉ  
ʧʨʦʙʳ 

ʉʨʦʢ ʧʦʩʣʝ ʦʪʤʝʥʳ ʚʳʧʦʡʢʠ 
çɸʤʦʢʩʠʬʘʨʤ ʧʣʶʩ 62,5 %è, ʩʫʪʢʠ 

ʂʦʣʠʯʝʩʪʚʦ ʩʦʜʝʨʞʘʥʠʷ ʘʤʦʢʩʠʮʠʣʣʠʥʘ ʚ ʤʷʩʝ, ʤʛ/ʢʛ 

ʚ ʧʨʦʙʝ ʩʨʝʜʥʝʝ 

1 0 0,1105Ñ0,0199 

 0,1336Ñ0,0241 2 0 0,1698Ñ0,0306 

3 0 0,1206Ñ0,0217 

4 1 <0,001 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ (<0,001) 5 1 <0,001 

6 1 <0,001 

7 2 <0,001 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ (<0,001) 8 2 <0,001 

9 2 <0,001 

10 3 <0,001 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ (<0,001) 11 3 <0,001 

12 3 <0,001 

13 4 <0,001 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ (<0,001) 14 4 <0,001 

15 4 <0,001 

16 5 <0,001 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ (<0,001) 17 5 <0,001 

18 5 <0,001 

ʊʘʙʣʠʮʘ 3. ï ʆʩʪʘʪʦʯʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʘʤʦʢʩʠʮʠʣʣʠʥʘ ʚ ʤʷʩʝ ʧʪʠʮʳ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʚʝʪʝʨʠ-
ʥʘʨʥʦʛʦ ʧʨʝʧʘʨʘʪʘ çɸʤʦʢʣʘʚè 

ˉ  
ʧʨʦʙʳ 

ʉʨʦʢ ʧʦʩʣʝ ʦʪʤʝʥʳ  
ʚʳʧʦʡʢʠ çɸʤʦʢʣʘʚè, ʩʫʪʢʠ 

ʂʦʣʠʯʝʩʪʚʦ ʩʦʜʝʨʞʘʥʠʷ ʘʤʦʢʩʠʮʠʣʣʠʥʘ ʚ ʤʷʩʝ, ʤʛ/ʢʛ 

ʚ ʧʨʦʙʝ ʩʨʝʜʥʝʝ 

1 1 <0,001 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ (<0,001) 2 1 <0,001 

3 1 <0,001 

4 2 <0,001 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ (<0,001) 5 2 <0,001 

6 2 <0,001 

7 3 <0,001 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ (<0,001) 8 3 <0,001 

9 3 <0,001 

10 4 <0,001 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ (<0,001) 11 4 <0,001 

12 4 <0,001 

13 5 <0,001 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ (<0,001) 14 5 <0,001 

15 5 <0,001 

16 6 <0,001 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ (<0,001) 17 6 <0,001 

18 6 <0,001 

50è ʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʤʦʢʩʠʮʠʣʣʠ-
ʥʘ ʚ ʤʷʩʝ ʙʳʣʦ ʚ ʩʨʝʜʥʝʤ 0,00397Ñ0,0006, 
ʯʪʦ ʥʝ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ 
ʘʤʦʢʩʠʮʠʣʣʠʥʘ ʚ ʤʷʩʝ (0,05 ʤʛ/ʢʛ). ʇʦ  ʨʝ- 

ʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 2ï5-ʝ ʩʫʪʢʠ 
ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʚʳʧʦʡʢʠ ʚʝʪʝʨʠʥʘʨʥʦ-
ʛʦ ʧʨʝʧʘʨʘʪʘ çɸʤʦʢʦʣ 50è ʘʤʦʢʩʠʮʠʣʣʠʥʘ 
ʚ ʤʷʩʝ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 
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ʦʪ 28 ʤʘʨʪʘ 2012 ʛ. ˉ 18 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ɺʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʥʘ ʥʘʣʠʯʠʝ ʟʘʧʨʝʱʝʥʥʳʭ ʚʝʱʝʩʪʚ ʠ ʧʨʝʚʳʰʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʝʡ ʦʩʪʘʪʦʯ-
ʥʳʭ ʢʦʣʠʯʝʩʪʚ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʜʨʫʛʠʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʞʠʚʳʭ ʞʠʚʦʪʥʳʭ, ʧʨʦ-
ʜʫʢʪʘʭ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷè. 

6. ʈʝʰʝʥʠʝ ʢʦʣʣʝʛʠʠ ɽʚʨʘʟʠʡʩʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ ʦʪ 13 ʬʝʚʨʘʣʷ 2018 ʛ. ˉ 28 çʆ 
ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʷʭ ʦʩʪʘʪʢʦʚ ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ (ʬʘʨʤʘʢʦ-
ʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴʩʷ ʚ ʥʝʧʝʨʝʨʘʙʦʪʘʥʥʦʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢ-
ʮʠʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʳʨʴʝ, ʠ ʤʝʪʦʜʠʢʘʭ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷè. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2, ʚ ʦʪʦʙʨʘʥ-
ʥʳʭ ʦʙʨʘʟʮʘʭ ʪʫʰʝʢ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʥʘ  
5-ʝ ʩʫʪʢʠ ʧʨʠʤʝʥʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʝ-
ʧʘʨʘʪʘ çɸʤʦʢʩʠʬʘʨʤ ʧʣʶʩ 62,5 %è ʦʩʪʘ-
ʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʤʦʢʩʠʮʠʣʣʠʥʘ ʚ ʤʷʩʝ 
ʙʳʣʦ ʚ ʩʨʝʜʥʝʤ 0,1336Ñ0,0241 ʤʛ/ʢʛ, ʯʪʦ 
ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʘʤʦʢʩʠ-
ʮʠʣʣʠʥʘ ʚ 2,7 ʨʘʟ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʥʘ 1-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʚʳ-
ʧʦʡʢʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʝʧʘʨʘʪʘ çɸʤʦʢʩʠ-
ʬʘʨʤ ʧʣʶʩ 62,5 %è ʘʤʦʢʩʠʮʠʣʣʠʥʘ ʚ ʤʷʩʝ 
ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 3, ʚ ʦʪʦʙʨʘʥʥʳʭ 
ʦʙʨʘʟʮʘʭ ʪʫʰʝʢ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʚ ʨʘʟ-
ʥʳʝ ʩʨʦʢʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦ-
ʛʦ ʧʨʝʧʘʨʘʪʘ çɸʤʦʢʣʘʚè ʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠ-
ʯʝʩʪʚʘ ʘʤʦʢʩʠʮʠʣʣʠʥʘ ʚ ʤʷʩʝ ʥʝ ʦʙʥʘʨʫʞʝ-
ʥʦ (<0,001). 

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 
ʩʦʜʝʨʞʘʥʠʝ ʘʤʦʢʩʠʮʠʣʣʠʥʘ ʚ ʤʷʩʝ ʧʪʠʮʳ 
ʯʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʦʪʤʝʥʳ ʧʨʠʤʝʥʝʥʠʷ ʠʩ-
ʩʣʝʜʫʝʤʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ  çɸʤʦ-  

ʢʦʣ 50è, çɸʤʦʢʩʠʬʘʨʤ ʧʣʶʩ 62,5 %è ʠ 
çɸʤʦʢʣʘʚè ʥʝ ʧʨʝʚʳʰʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ 
ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ ʦʩʪʘʪʦʯʥʳʭ ʢʦʣʠ-
ʯʝʩʪʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʠʣʠ 
ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʜʘʥʥʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ 
ʧʨʝʧʘʨʘʪʦʚ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʠʥʩʪʨʫʢ-
ʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʠ ʩʥʠʟʠʪʴ ʧʝʨʠʦʜ ʦʞʠ-
ʜʘʥʠʷ ʜʦ 1 ʩʫʪʦʢ. 

 
ɺʓɺʆɼʓ 

1. ʇʨʠʤʝʥʝʥʠʝ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘ-
ʨʘʪʦʚ çɸʤʦʢʦʣ 50è, çɸʤʦʢʩʠʬʘʨʤ ʧʣʶʩ    
62,5 %è ʠ çɸʤʦʢʣʘʚè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥ-
ʩʪʨʫʢʮʠʝʡ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʥʝ ʦʢʘʟʳʚʘʝʪ 
ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʢʣʠʥʠʯʝʩʢʠʡ 
ʩʪʘʪʫʩ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ. 

2. ʋʙʦʡ ʧʪʠʮʳ ʥʘ ʤʷʩʦ ʧʦʩʣʝ 
ʧʨʠʤʝʥʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 
çɸʤʦʢʦʣ 50è, çɸʤʦʢʩʠʬʘʨʤ ʧʣʶʩ 62,5 %è 
ʠ çɸʤʦʢʣʘʚè ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʥʝ ʨʘʥʝʝ, 
ʯʝʤ ʯʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ ʧʨʠʤʝ- 
ʥʝʥʠʷ ʜʘʥʥʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 
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ʈʘʜʯʠʢʦʚ ɺ.ʌ., ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ʉʘʧʩʘʣʸʚʘ ʊ.ʃ., ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ 
ɹʦʛʜʘʥʦʚʠʯ ʀ.ɺ., ʘʩʧʠʨʘʥʪ 
 
ʈʋʇ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʅʘʮʠʦʥʘʣʴʥʦʡ  ʘʢʘʜʝʤʠʠ ʥʘʫʢ ɹʝʣʘʨʫʩʠ ʧʦ ʞʠʚʦʪʥʦʚʦʜ-
ʩʪʚʫè, ʛ. ɾʦʜʠʥʦ 
 
ɿʆʆʊɽʍʅʀʏɽʉʂɸʗ ʀ ʕʂʆʅʆʄʀʏɽʉʂɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ɺʓʈɸʑʀɺɸʅʀʗ 

ʊɽʃʗʊ ʉ ɺʂʃʖʏɽʅʀɽʄ ɺ ʈɸʎʀʆʅ ʎɽʃʔʅʆɻʆ ɿɽʈʅɸ ʂʋʂʋʈʋɿʓ 
 

ʈʝʟʶʤʝ 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʣʴʥʦʛʦ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 30 ʠ 40% ʦʪ ʤʘʩʩʳ ʢʦʤʙʠʢʦʨʤʘ ʜʣʷ ʪʝʣʷʪ 10ï    

65-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʤʦʣʦʜʥʷʢʘ ʟʘ ʧʝʨʠ-
ʦʜ ʦʧʳʪʘ ʥʘ 4,6 ʠ 7,6 %, ʧʨʠ ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ ʢʦʨʤʦʚ ʥʘ 2,4 ʠ 4,1 %, ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʠʨʦʩʪʘ ï ʥʘ 5,4 ʠ      
8,3 %. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʜʥʷʢ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʮʝʣʴʥʦʝ ʟʝʨʥʦ, ʨʘʮʠʦʥʳ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ. 

 

Summary 
The use of whole grains of corn in the amount of 30 and 40% of the weight of compound feed for calves of 10ï

65 days of age, contributes to an increase in the average daily increase in live weight of young animals over the period 
of experience by 4.6 and 7.6%, while reducing feed costs by 2.4 and 4.1%, the cost of growth - by 5.4 and 8.3 percent. 

Keywords: young cattle, whole grain, diets, productivity, efficiency. 
 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 05.12.2022 ʛ. 

ɺɺɽɼɽʅʀɽ 
ʊʝʭʥʦʣʦʛʠʷ ʢʦʨʤʣʝʥʠʷ ʪʝʣʷʪ ʚʢʣʶʯʘ-

ʝʪ ʢʦʤʧʣʝʢʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 
ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʣʫʯʝʥʠʝ ʟʜʦʨʦʚʳʭ ʞʠ-
ʚʦʪʥʳʭ, ʠʭ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʚʦ ʚʩʝ ʚʦʟʨʘʩʪ-
ʥʳʝ ʧʝʨʠʦʜʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʙʠʦʣʦʛʠʯʝ-
ʩʢʠʤʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ [6, 9, 4, 2]. 

ʇʨʠ ʨʦʞʜʝʥʠʠ ʫ ʪʝʣʝʥʢʘ ʨʫʙʝʮ ʥʝ ʨʘʟ-
ʚʠʪ ʠ ʥʝ ʩʧʦʩʦʙʝʥ ʚʳʧʦʣʥʷʪʴ ʩʚʦʶ ʬʫʥʢ-
ʮʠʶ. ʆʜʥʘʢʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʥ ʠʛʨʘʝʪ ʢʣʶ-
ʯʝʚʫʶ ʨʦʣʴ ʚ ʧʝʨʝʚʘʨʠʚʘʥʠʠ ʛʨʫʙʳʭ ʢʦʨ-
ʤʦʚ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʇʦʵʪʦ-
ʤʫ ʢʨʘʡʥʝ ʚʘʞʥʦ ʥʝ ʫʧʫʩʪʠʪʴ ʤʦʤʝʥʪ ʨʦʩʪʘ 
ʠ ʨʘʟʚʠʪʠʷ ʨʫʙʮʘ ʚ ʧʝʨʚʳʡ ʤʝʩʷʮ ʞʠʟʥʠ. 
ʀʤʝʥʥʦ ʚ ʵʪʦ ʚʨʝʤʷ ʩʪʠʤʫʣʷʮʠʷ (çʨʘʟʛʦʥè) 
ʨʫʙʮʘ ʧʦʟʚʦʣʠʪ ʟʘʣʦʞʠʪʴ ʦʩʥʦʚʳ ʜʣʷ ʬʦʨ-
ʤʠʨʦʚʘʥʠʷ çʙʦʣʴʰʦʛʦè ʨʫʙʮʘ ʩ ʭʦʨʦʰʦ ʨʘʟ-
ʚʠʪʳʤʠ ʩʦʩʦʯʢʘʤʠ [10, 15, 11, 14, 13]. 

ʂʦʨʤʣʝʥʠʝ ʪʝʣʷʪ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ 
ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʮʠʦʥʘʣʴʥʦʝ ʩʦʯʝʪʘ-
ʥʠʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʧʦ ʪʠʧʫ ʤʦʥʦʛʘ-
ʩʪʨʠʯʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 
ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʤ ʩʪʠʤʫʣʠʨʦʚʘʥʠʠ ʨʘʟʚʠ-
ʪʠʷ ʬʫʥʢʮʠʠ ʧʨʝʜʞʝʣʫʜʢʦʚ ʟʘ ʩʯʝʪ ʨʘʩʪʠ-
ʪʝʣʴʥʳʭ ʢʦʨʤʦʚ [3, 12, 5]. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ɹʝʣʘʨʫʩʠ ʚ 
ʟʥʘʯʠʪʝʣʴʥʦʡ  ʤʝʨʝ  ʟʘʚʠʩʠʪ  ʦʪ ʩʪʝʧʝʥʠ ʠʩ- 

ʧʦʣʴʟʦʚʘʥʠʷ ʤʝʩʪʥʳʭ ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ. 
ʉʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʦʙ-
ʣʘʩʪʠ ʬʠʟʠʦʣʦʛʠʠ ʠ ʧʠʪʘʥʠʷ ʞʚʘʯʥʳʭ ʞʠ-
ʚʦʪʥʳʭ ʩʢʘʨʤʣʠʚʘʥʠʝ ʮʝʣʴʥʦʛʦ ʟʝʨʥʘ, ʦʚ-
ʩʘ, ʢʫʢʫʨʫʟʳ, ʤʶʩʣʠ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ 
ʨʫʙʮʘ. ʂʨʘʭʤʘʣ ʧʨʠ ʤʝʪʘʙʦʣʠʟʤʝ ʚ ʨʫʙʮʝ, 
ʨʘʩʧʘʜʘʝʪʩʷ ʜʦ ʣʝʪʫʯʠʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ 
(ʫʢʩʫʩʥʦʡ, ʧʨʦʧʠʦʥʦʚʦʡ, ʤʘʩʣʷʥʦʡ), ʢʦʪʦ-
ʨʳʝ ʧʦʤʦʛʘʶʪ ʫʩʢʦʨʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʧʘ-
ʧʠʣʣ ï ʚʦʨʩʠʥʦʢ ʩʪʝʥʢʠ ʨʫʙʮʘ. ʈʘʟʚʠʪʠʝ 
ʨʫʙʮʘ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʝʤʫ ʧʦʪʨʝʙʣʝʥʠʶ 
ʠ ʣʫʯʰʝʤʫ ʫʩʚʦʝʥʠʶ ʟʝʨʥʦʚʦʛʦ ʩʪʘʨʪʦʚʦʛʦ 
ʨʘʮʠʦʥʘ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 
ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʪʝʣʝʥʢʘ [8, 1, 7]. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʚ 
ʮʝʣʴʥʦʤ ʚʠʜʝ ʚ ʢʦʨʤʣʝʥʠʠ ʪʝʣʷʪ ʠ ʦʧʨʝʜʝ-
ʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʥʦʨʤʳ ʚʢʣʶʯʝʥʠʷ ʮʝʣʴ-
ʥʦʛʦ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʚ ʨʘʮʠʦʥʳ ʪʝʣʷʪ. 

 
 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʅʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ ʧʨʦʚʝ-

ʜʝʥ ʥʘ ʪʝʣʷʪʘʭ ʚ ʚʦʟʨʘʩʪʝ 10ï65 ʜʥʝʡ. 
ʉʬʦʨʤʠʨʦʚʘʥʦ ʧʷʪʴ ʛʨʫʧʧ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦ-
ʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʧʦ 12 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ ʩʦ 
ʩʨʝʜʥʝʡ  ʞʠʚʦʡ  ʤʘʩʩʦʡ  38,3ï38,8 ʢʛ ʩ ʫʯʝ- 
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ʪʦʤ ʚʦʟʨʘʩʪʘ, ʞʠʚʦʡ ʤʘʩʩʳ ʧʦ ʧʨʠʥʮʠʧʫ 
ʧʘʨ-ʘʥʘʣʦʛʦʚ. ʈʘʟʣʠʯʠʷ ʚ ʢʦʨʤʣʝʥʠʠ ʧʦʜ-
ʦʧʳʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʪʦʤ, 
ʯʪʦ ʪʝʣʷʪʘ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ 
ʨʘʮʠʦʥ, ʧʨʠʥʷʪʳʡ ʚ ʭʦʟʷʡʩʪʚʝ, ʘ ʠʭ ʘʥʘʣʦʛʠ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧ ï ʢʦʤʙʠʢʦʨʤ ʂʈ-1 ʩ ʨʘʟʥʳʤ 
ʚʚʦʜʦʤ ʮʝʣʴʥʦʛʦ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ: 30 %,     
40 %, 50 % , 60 % ʧʦ ʤʘʩʩʝ ʮʝʣʴʥʦʛʦ ʟʝʨʥʘ 
ʢʫʢʫʨʫʟʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʝʥʳ ʩʣʝʜʫ-
ʶɦ ʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʧʠ-
ʪʘʪʝʣʴʥʦʩʪʴ ʠ ʧʦʝʜʘʝʤʦʩʪʴ ʢʦʨʤʦʚ, ʤʦʨʬʦ-
ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ, ʠʥʪʝʥʩʠʚ-
ʥʦʩʪʴ ʨʦʩʪʘ ʞʠʚʦʪʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʪʝʣʷʪ. 

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʚʚʝʜʝʥʠʝ ʮʝʣʴʥʦʛʦ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʚ ʩʦʩʪʘʚ 
ʢʦʤʙʠʢʦʨʤʘ ʂʈ-1 ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝ-
ʥʠʶ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʥʘ 4,2ï7,6 % ʢ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦ- 
ʩʪʠ ï ʥʘ 1,2ï2,5 %. 

ɺ ʩʫʪʦʯʥʳʭ ʨʘʮʠʦʥʘʭ ʪʝʣʷʪ ʧʦʜʦʧʳʪ-
ʥʳʭ ʛʨʫʧʧ ʩʦʜʝʨʞʘʣʦʩʴ 2,46ï2,54 ʢʦʨʤ. ʝʜ., 
ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʥʘ ʫʨʦʚʥʝ 
1,80ï1,82 ʢʦʨʤ. ʝʜ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʦʙʤʝʥʥʦʡ 
ʵʥʝʨʛʠʠ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʨʘʮʠʦʥʘ ʧʦʜ-
ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʠʣʘ 14,99ï15,07 
ʄɼʞ. ʉ ʢʦʨʤʘʤʠ ʩʚʝʨʩʪʥʠʢʠ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ ʧʦʪʨʝʙʠʣʠ 13,5 ʛ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦ-
ʪʝʠʥʘ ʧʨʦʪʠʚ 12,8, 12,5, 12,4 ʠ 12,2 ʛ ʧʦ-
ʪʨʝʙʣʝʥʥʦʛʦ ʤʦʣʦʜʥʷʢʦʤ II, III, IV ʠ V 
ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʄɼʞ ʦʙʤʝʥ-
ʥʦʡ ʵʥʝʨʛʠʠ.  

ʇʦʪʨʝʙʣʝʥʠʝ ʩʳʨʦʛʦ ʞʠʨʘ ʥʘ 1 ʢʛ 
ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ (ʉɺ) ʥʘʭʦʜʠʣʦʩʴ ʥʘ 
ʫʨʦʚʥʝ 17,6 % ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʨʘʮʠʦʥʝ, 
17,6, 17,4, 17,8 ʠ 18,0 ʛ ï II, III, IV ʠ V 
ʦʧʳʪʥʳʭ. ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ ʚ   
1 ʢʛ ʉɺ ʨʘʮʠʦʥʘ ʪʝʣʷʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-
ʧʳ ʩʦʩʪʘʚʠʣʦ 4,5 %, ʚ ʦʧʳʪʥʳʭ ï 4,1ï     
4,4 %. ʅʘ ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʘ ʚ ʩʫʭʦʤ ʚʝ-
ʱʝʩʪʚʝ ʧʨʠʭʦʜʠʣʦʩʴ 22,8ï23,6 %. 

ʉʦʦʪʥʦʰʝʥʠʝ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʚ 
ʨʘʮʠʦʥʝ ʧʦʜʦʧʳʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʥʘʭʦʜʠ-
ʣʦʩʴ ʥʘ ʫʨʦʚʥʝ 1,1ï1,3:1 ʧʨʠ ʧʦʚʳʰʝʥʠʠ 
ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʦ 1,3:1 ʚ ʢʦʥʪʨʦʣʝ. 

ɺʢʣʶʯʝʥʠʝ ʧʦʚʳʰʝʥʥʦʛʦ ʢʦʣʠʯʝ-
ʩʪʚʘ ʮʝʣʴʥʦʛʦ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʚ ʩʦʩʪʘʚ 
ʢʦʤʙʠʢʦʨʤʘ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 
ʤʝʥʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʝʛʦ ʚ ʟʝʨʥʝ. ʇʨʠ 
ʚʢʣʶʯʝʥʠʠ ʚ ʩʦʩʪʘʚ ʢʦʤʙʠʢʦʨʤʘ ʮʝʣʴʥʦʛʦ 
ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 30 % ʩʦʜʝʨ-
ʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʩʥʠʟʠʣʦʩʴ ʥʘ 14 % ʧʦ ʦʪ-
ʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ. 

ʉʢʘʨʤʣʠʚʘʥʠʝ ʞʠʚʦʪʥʳʤ ʢʦʤʙʠʢʦʨ-
ʤʦʚ ʩ ʚʢʣʶʯʝʥʠʝʤ 30 ʠ 40 % ʧʦ ʤʘʩʩʝ ʟʝʨ-
ʥʘ ʢʫʢʫʨʫʟʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ 
ʧʦʪʨʝʙʣʝʥʠʷ ʠʭ ʥʘ 6ï8 %.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʩʳʱʝʥʥʦʩʪʴ 
ʵʨʠʪʨʦʮʠʪʦʚ ʢʨʦʚʠ ʜʳʭʘʪʝʣʴʥʳʤ ʧʠʛʤʝʥ-
ʪʦʤ ï ʛʝʤʦʛʣʦʙʠʥʦʤ ʫ ʦʧʳʪʥʦʛʦ ʤʦʣʦʜʥʷ-
ʢʘ II ʠ III ʛʨʫʧʧ ʦʢʘʟʘʣʘʩʴ ʚʳʰʝ ʢʦʥʪʨʦʣʴ-
ʥʳʭ ʘʥʘʣʦʛʦʚ ʥʘ 7,8 % ʠ 9,7 %, ʯʪʦ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʤʝʥʘ ʧʠʪʘ-
ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1. ï ʄʦʨʬʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ ʪʝʣʷʪ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

I II III IV V 

ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ 4,34Ñ0,77 4,68Ñ0,66 4,76Ñ0,13 4,28Ñ0,23 4,31Ñ0,29 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 99,3Ñ9,5 106,0Ñ5,2 106,3Ñ2,0 101,3Ñ3,8 99,7Ñ3,3 

ʃʝʡʢʦʮʠʪʳ, 109/ʣ 9,57Ñ0,28 9,53Ñ0,20 9,50Ñ0,29 9,63Ñ0,20 9,60Ñ0,25 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 55,7Ñ5,2 57,2Ñ1,2 57,8Ñ1,1 56,3Ñ1,9 54,9Ñ2,4 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 5,2Ñ0,2 5,3Ñ0,1 5,4Ñ0,3 5,2Ñ0,4 5,2Ñ0,4 

ʄʦʯʝʚʠʥʘ, ʤʤʦʣʴ/ʣ 3,57Ñ0,25 3,54Ñ0,18 3,55Ñ0,10 3,58Ñ0,20 3,58Ñ0,43 

ʊʨʦʤʙʦʮʠʪʳ, 109/ʣ 365,7Ñ24,8 366,0Ñ15,5 366,3Ñ3,8 365,0Ñ21,2 365,0Ñ19,9 

ɻʝʤʘʪʦʢʨʠʪ, % 15,9Ñ3,1 16,2Ñ1,8 16,2Ñ1,3 16,1Ñ1,3 15,9Ñ1,3 

ʂʘʣʴʮʠʡ, ʤʤʦʣʴ/ʣ 2,60Ñ0,19 2,60Ñ0,14 2,60Ñ0,21 2,60Ñ0,09 2,60Ñ0,07 

ʌʦʩʬʦʨ, ʤʤʦʣʴ/ʣ 2,18Ñ0,13 2,20Ñ0,10 2,21Ñ0,11 2,18Ñ0,13 2,18Ñ0,33 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʮʠʦʥʘʭ ʪʝʣʷʪ 
ʢʦʤʙʠʢʦʨʤʦʚ ʩ ʮʝʣʴʥʳʤ ʟʝʨʥʦʤ ʢʫʢʫʨʫʟʳ 
ʧʨʠʚʝʣʦ ʢ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ ʣʝʡʢʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʦʧʳʪʥʦʛʦ 
ʤʦʣʦʜʥʷʢʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ 
ʘʥʘʣʦʛʘʤʠ. ɿʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 
ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 
ʥʦʨʤʳ. ʂʘʢ ʦʪʤʝʯʘʝʪʩʷ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩ-
ʪʦʯʥʠʢʘʭ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚ-
ʥʝʤ ʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ ʦʨʛʘʥʠʟʤʘ.  

ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʦʚ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ 
ʜʘʝʪ ʚʝʩʴʤʘ ʮʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʜʣʷ ʩʫʞʜʝʥʠʷ 
ʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʦʨʛʘʥʠʟʤʘ 
ʞʠʚʦʪʥʳʭ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʤʝʯʝʥ 
ʨʦʩʪ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʢʨʦʚʠ ʤʦ-
ʣʦʜʥʷʢʘ IIïIV ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘ 1,1ï3,8 %. 

ɻʣʶʢʦʟʘ ï ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨ-
ʛʠʠ ʜʣʷ ʦʨʛʘʥʠʟʤʘ. ɺ ʢʨʦʚʠ ʤʦʣʦʜʥʷʢʘ II ʠ 
III ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʣʶʢʦʟʳ 
ʚʦʟʨʦʩʣʘ ʥʘ 1,9 ʠ 3,8 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʵʪʦʪ ʧʦ-
ʢʘʟʘʪʝʣʴ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠ-
ʯʝʩʢʦʡ ʥʦʨʤʳ.  

ʄʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʥʘʭʦʜʷʪʩʷ ʚ 
ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʚ ʨʘʟʣʠʯʥʦʤ ʩʦʩʪʦʷ-
ʥʠʠ ï ʩʚʦʙʦʜʥʦʤ  ʠʣʠ ʩʚʷʟʘʥʥʦʤ ʩ ʙʝʣʢʘʤʠ,  

ʣʠʧʠʜʘʤʠ, ʫʛʣʝʚʦʜʘʤʠ. ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝ-
ʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʳʭ ʠʤʝʝʪ ʩʦʜʝʨʞʘʥʠʝ ʚ 
ʩʦʩʪʘʚʝ ʢʨʦʚʠ ʩʦʣʝʡ ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ. 
ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʚʦʜʘ ʮʝʣʴʥʦʛʦ ʟʝʨʥʘ ʢʫ-
ʢʫʨʫʟʳ ʚ ʨʘʮʠʦʥ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʘʣʴʮʠʷ ʚ 
ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘʭʦʜʠ-
ʣʘʩʴ ʥʘ ʦʜʠʥʘʢʦʚʦʤ ʫʨʦʚʥʝ ʩ ʢʦʥʪʨʦʣʴʥʳʤ 
ʧʦʢʘʟʘʪʝʣʝʤ.  

ʋʯʠʪʳʚʘʷ ʚʩʝ ʤʝʞʛʨʫʧʧʦʚʳʝ ʨʘʟʣʠ-
ʯʠʷ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʢʨʦʚʠ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʚʩʝ ʦʥʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠ-
ʯʝʩʢʦʡ ʥʦʨʤʳ ʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʦʨʤʘʣʴʥʦʝ 
ʪʝʯʝʥʠʝ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʳʨʘʱʠ-
ʚʘʥʠʷ ʪʝʣʷʪ ʷʚʣʷʝʪʩʷ ʞʠʚʘʷ ʤʘʩʩʘ ʠ ʩʢʦ-
ʨʦʩʪʴ ʨʦʩʪʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʟʚʝʰʠʚʘʥʠʷ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦ-
ʩʪʳ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦʜʦʧʳʪʥʳʭ ʪʝʣʷʪ ʦʢʘʟʘ-
ʣʠʩʴ ʨʘʟʣʠʯʥʳʤʠ ʠ ʩʦʩʪʘʚʠʣʠ 500ï567 ʛ. 
ʅʘʠʙʦʣʴʰʝʡ ʵʥʝʨʛʠʝʡ ʨʦʩʪʘ ʦʙʣʘʜʘʣʠ ʪʝ-
ʣʷʪʘ, ʧʦʪʨʝʙʣʷʚʰʠʝ ʮʝʣʴʥʦʝ ʟʝʨʥʦ ʢʫʢʫʨʫ-
ʟʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 30 ʠ 40 % ʦʪ ʤʘʩʩʳ ʢʦʤʙʠ-
ʢʦʨʤʘ (II ʠ III ʦʧʳʪʥʳʝ ʛʨʫʧʧʳ), ʪʘʙʣʠ-   
ʮʘ 2. 

ʊʘʙʣʠʮʘ 2. ï ɾʠʚʘʷ ʤʘʩʩʘ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʪʝʣʷʪ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

I II III IV V 

ɾʠʚʘʷ ʤʘʩʩʘ, ʢʛ: 
ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ 

38,3Ñ1,2 38,8Ñ1,0 38,3Ñ1,1 38,4Ñ1,1 38,6Ñ1,2 

ʚ ʢʦʥʮʝ ʦʧʳʪʘ 67,3Ñ1,8 69,1Ñ1,2 69,5Ñ1,8 66,3Ñ2,0 66,1Ñ1,0 

ɺʘʣʦʚʦʡ ʧʨʠʨʦʩʪ, ʢʛ 29,0Ñ1,2 30,3Ñ1,3 31,2Ñ1,1 27,9Ñ1,9 27,5Ñ1,2 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ, ʛ 527Ñ22,4 551Ñ23,1 567Ñ19,9 507Ñ35,0 500Ñ21,8 

% ʢ ʢʦʥʪʨʦʣʶ 100,0 +4,6 +7,6 -3,8 -5,1 

ʊʘʢ, ʩʢʘʨʤʣʠʚʘʥʠʝ ʤʦʣʦʜʥʷʢʫ ʦʧʳʪ-
ʥʦʡ ʛʨʫʧʧʳ ʢʦʤʙʠʢʦʨʤʘ ʩ ʚʢʣʶʯʝʥʠʝʤ 40% 
ʮʝʣʴʥʦʛʦ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ, ʧʦʟʚʦʣʠʣʦ ʧʦʣʫ-
ʯʠʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠ-
ʨʦʩʪ ʚ ʢʦʣʠʯʝʩʪʚʝ 567 ʛ ʠʣʠ ʚʳʰʝ ʧʦ ʦʪʥʦ-
ʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʥʘ 7,6 %.  

ʇʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʪʝʣʷʪʘʤ ʢʦʤʙʠʢʦʨ-
ʤʘ ʩ ʚʢʣʶʯʝʥʠʝʤ ʮʝʣʴʥʦʛʦ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ 
ʚ ʢʦʣʠʯʝʩʪʚʝ 30 % ʦʪ ʤʘʩʩʳ, ʥʘʙʣʶʜʘʝʪʩʷ 
ʧʦʚʳʰʝʥʠʝ ʠʭ ʞʠʚʦʡ ʤʘʩʩʳ, ʚʳʨʘʟʠʚʰʝʝʩʷ 
ʚ ʫʚʝʣʠʯʝʥʠʠ ʧʨʠʨʦʩʪʘ ʥʘ 4,6 % ʢ ʢʦʥ-
ʪʨʦʣʴʥʳʤ ʞʠʚʦʪʥʳʤ.  ʇʦʪʨʝʙʣʝʥʠʝ  ʤʦʣʦʜ- 

ʥʷʢʦʤ ʢʦʤʙʠʢʦʨʤʘ ʩ ʚʚʦʜʦʤ ʮʝʣʴʥʦʛʦ ʟʝʨ-
ʥʘ ʢʫʢʫʨʫʟʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 50 ʠ 60 % ʧʦ 
ʤʘʩʩʝ, ʧʨʠʚʝʣʦ ʢ ʫʭʫʜʰʝʥʠʶ ʧʦʝʜʘʝʤʦʩʪʠ 
ʦʧʳʪʥʦʛʦ ʢʦʨʤʘ ʠ ʫʤʝʥʴʰʝʥʠʶ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʠ ʪʝʣʷʪ, ʚʳʨʘʟʠʚʰʝʡʩʷ ʚ ʩʥʠʞʝʥʠʠ 
ʠʭ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʥʘ 3,8 ʠ     
5,1 % ʢ ʢʦʥʪʨʦʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ. 

ʈʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ ʩʢʘʨʤʣʠʚʘʥʠʷ ʢʦʤʙʠʢʦʨʤʦʚ ʤʦʣʦʜʥʷʢʫ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʘʪʘ ʤʦʣʦʯʥʦʛʦ ʧʝʨʠʦ-
ʜʘ ʩ ʨʘʟʥʳʤ ʚʚʦʜʦʤ ʮʝʣʴʥʦʛʦ ʟʝʨʥʘ ʢʫʢʫ-
ʨʫʟʳ ʧʦ ʤʘʩʩʝ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 3. 
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ʊʘʙʣʠʮʘ 3. ï ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʢʘʨʤʣʠʚʘʥʠʷ ʪʝʣʷʪʘʤ ʢʦʤʙʠʢʦʨʤʦʚ ʩ ʨʘʟʥʳʤ 
ʚʚʦʜʦʤ ʮʝʣʴʥʦʛʦ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

I II III IV V 

ʉʪʦʠʤʦʩʪʴ ʮʝʣʴʥʦʛʦ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ, ʨʫʙ./ʢʛ - 0,5 0,5 0,5 0,5 

ʉʪʦʠʤʦʩʪʴ ʢʦʤʙʠʢʦʨʤʘ, ʨʫʙ./ʢʛ 0,92 0,79 0,75 0,71 0,67 

ɿʘʪʨʘʪʳ ʢʦʨʤʦʚ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ, ʢʦʨʤ. ʝʜ. 4,67 4,56 4,48 4,88 4,92 

ʉʪʦʠʤʦʩʪʴ ʨʘʮʠʦʥʘ ʟʘ ʩʫʪʢʠ, ʨʫʙ./ʛʦʣ. 3,77 3,73 3,72 3,66 3,62 

ʇʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʟʘ ʧʝʨʠʦʜ ʦʧʳʪʘ, ʢʛ 29,0 30,3 31,2 27,9 27,5 

ʉʪʦʠʤʦʩʪʴ 1 ʢʦʨʤ. ʝʜ., ʨʫʙ. 1,53 1,49 1,46 1,48 1,47 

ʉʪʦʠʤʦʩʪʴ ʢʦʨʤʦʚ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ, ʨʫʙ. 7,15 6,77 6,56 7,20 7,24 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʢʛ ʧʨʠʨʦʩʪʘ, ʨʫʙ. 11,50 10,88 10,55 11,58 11,64 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥ-
ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʢʘʨʤ-
ʣʠʚʘʥʠʝ ʤʦʣʦʜʥʷʢʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦ-
ʪʘ ʚ ʚʦʟʨʘʩʪʝ 10ï65 ʜʥʝʡ ʢʦʤʙʠʢʦʨʤʦʚ ʩ 
ʚʚʦʜʦʤ 30 % ʠ 40 % ʮʝʣʴʥʦʛʦ ʟʝʨʥʘ ʢʫʢʫʨʫ-
ʟʳ ʧʦ ʤʘʩʩʝ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʩʝʙʝʩʪʦʠ-
ʤʦʩʪʠ ʧʨʠʨʦʩʪʘ ʥʘ 5,4 % ʠ 8,3 % ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ. 

 
 
 

ɿɸʂʃʖʏɽʅʀɽ 
Cʢʘʨʤʣʠʚʘʥʠʝ ʢʦʤʙʠʢʦʨʤʦʚ ʩ ʚʚʦ-

ʜʦʤ ʮʝʣʴʥʦʛʦ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 
30 % ʠ 40 % ʪʝʣʷʪʘʤ ʚ ʚʦʟʨʘʩʪʝ 10ï65 ʜʥʝʡ 
ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ, 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ 
ʧʨʠʨʦʩʪʦʚ ʞʠʚʦʡ ʤʘʩʩʳ ʤʦʣʦʜʥʷʢʘ 551 ʠ 
567 ʛ ʠʣʠ ʥʘ 4,6 % ʠ 7,6 % ʚʳʰʝ ʢʦʥʪʨʦʣʴ-
ʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʧʨʠ ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ ʢʦʨ-
ʤʦʚ ʥʘ 2,4 % ʠ 4,1 %, ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʠ-
ʨʦʩʪʘ ï ʥʘ 5,4 % ʠ 8,3 %. 
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