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ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʝʰʝʥʩʪʚʦ ʫʞʝ 
ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʧʨʠʩʪʘʣʴ-
ʥʳʤ ʚʥʠʤʘʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʚʝʪʝ-
ʨʠʥʘʨʥʦʡ ʠ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ 
ʩʣʫʞʙ ʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʦʪʤʝʯʝ-
ʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʠʟʫʯʝʥʠʠ 
ʝʛʦ ʧʨʠʨʦʜʳ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʜʠʘʛʥʦ-
ʩʪʠʢʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʚ ʧʣʘʥʝ ʣʠʢʚʠʜʘʮʠʠ 
ʦʥʦ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ 
ʧʨʦʙʣʝʤʫ [7]. 

ɹʝʰʝʥʩʪʚʦ ï ʦʩʦʙʦ ʦʧʘʩʥʘʷ ʦʩʪʨʦ 
ʧʨʦʪʝʢʘʶʱʘʷ ʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʦʥʥʘʷ ʙʦ-
ʣʝʟʥʴ ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʚʠʜʦʚ, 
ʘ ʪʘʢʞʝ ʯʝʣʦʚʝʢʘ, ʧʝʨʝʜʘʶʱʘʷʩʷ ʛʣʘʚʥʳʤ 
ʦʙʨʘʟʦʤ ʯʝʨʝʟ ʫʢʫʩ ʙʦʣʴʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʠ 
ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʧʨʠʟʥʘʢʘʤʠ ʧʦʨʘʞʝʥʠʷ 
ʎʅʉ ʠ ʟʘʢʘʥʯʠʚʘʶʱʘʷʩʷ ʩʤʝʨʪʴʶ. ʆʩʥʦʚ-
ʥʳʤ ʨʝʟʝʨʚʫʘʨʦʤ ʚʠʨʫʩʘ ʠ ʛʣʘʚʥʳʤ ʠʩʪʦʯ-
ʥʠʢʦʤ ʟʘʨʘʞʝʥʠʷ ʙʝʰʝʥʩʪʚʦʤ ʚ ʨʝʩʧʫʙʣʠʢʝ 
ʷʚʣʷʶʪʩʷ ʜʠʢʠʝ ʧʣʦʪʦʷʜʥʳʝ ʞʠʚʦʪʥʳʝ, 
ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʣʠʩʠʮʳ. ʆʥʠ ʥʝʧʦʩʨʝʜ-
ʩʪʚʝʥʥʦ ʠʣʠ ʯʝʨʝʟ ʩʦʙʘʢ ʠ ʢʦʰʝʢ ʟʘʨʘʞʘʶʪ 
ʙʝʰʝʥʩʪʚʦʤ ʧʨʦʜʫʢʪʠʚʥʳʭ ʜʦʤʘʰʥʠʭ ʞʠ-
ʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ [1, 5]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝ-
ʤʷ  ʜʠʢʠʝ  ʧʣʦʪʦʷʜʥʳʝ  ʞʠʚʦʪʥʳʝ  ʬʘʢʪʠʯʝ- 

ʩʢʠ ʦʧʨʝʜʝʣʷʶʪ ʵʧʠʟʦʦʪʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚ-
ʢʫ ʧʦ ʜʘʥʥʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ. ʉʠʪʫʘʮʠʷ ʤʦ-
ʞʝʪ ʫʩʫʛʫʙʠʪʴʩʷ ʨʦʩʪʦʤ ʯʠʩʣʝʥʥʦʩʪʠ ʙʝʟ-
ʥʘʜʟʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʨʝʛʫ-
ʣʠʨʦʚʘʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʚ 
ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʩʣʘʙʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ 
ʨʘʙʦʪ ʧʦ ʫʯʝʪʫ ʠ ʧʘʩʧʦʨʪʠʟʘʮʠʠ ʜʦʤʘʰʥʠʭ 
ʞʠʚʦʪʥʳʭ, ʠʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʠʤʤʫʥʠ-
ʟʘʮʠʝʡ. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ 
ʙʦʨʴʙʳ ʩ ʙʝʰʝʥʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʣʠʢʚʠʜʘʮʠʷ 
ʦʯʘʛʦʚ ʵʪʦʡ ʠʥʬʝʢʮʠʠ ʚ ʧʦʧʫʣʷʮʠʷʭ ʣʠʩʠʮ 
ʠ ʜʨʫʛʠʭ ʧʣʦʪʦʷʜʥʳʭ. ʅʘʨʷʜʫ ʩʦ ʩʥʠʞʝʥʠ-
ʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʜʦ ʫʨʦʚʥʷ ʥʠʞʝ 
ʢʨʠʪʠʯʝʩʢʦʛʦ, ʜʝʡʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʦ-
ʬʠʣʘʢʪʠʢʠ ʙʝʰʝʥʩʪʚʘ ʩʨʝʜʠ ʜʠʢʠʭ ʞʠʚʦʪ-
ʥʳʭ ̫ʚʣʷʝʪʩʷ ʠʭ ʠʤʤʫʥʠʟʘʮʠʷ [5]. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʜʠʢʠʤ ʞʠʚʦʪʥʳʤ 
ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʚʚʝʜʝʥʠʷ ʚʘʢʮʠʥʳ 
(ʧʦʜʢʦʞʥʳʡ, ʚʥʫʪʨʠʤʳʰʝʯʥʳʡ, ʘʵʨʦʟʦʣʴ-
ʥʳʡ) ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʳʧʦʣʥʠʤʳ. ʅʘʠʙʦʣʝʝ 
ʨʝʘʣʴʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʡ 
ʧʫʪʴ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ, ʪ.ʝ. ʧʦʩʨʝʜʩʪʚʦʤ 
ʧʦʝʜʘʥʠʷ ʞʠʚʦʪʥʳʤʠ ʨʘʟʣʠʯʥʳʭ ʧʨʠʤʘʥʦʢ 
ʩ ʚʘʢʮʠʥʦʡ [5]. 
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ɹʝʰʝʥʩʪʚʦ ï ʟʘʙʦʣʝʚʘʥʠʝ, ʧʨʝʜʦʪʚʨʘ-
ʱʘʝʤʦʝ ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʦʡ ʢʘʢ ʫ ʞʠ-
ʚʦʪʥʳʭ, ʪʘʢ ʠ ʫ ʣʶʜʝʡ [3].  

ʄʘʩʩʦʚʘʷ ʚʘʢʮʠʥʘʮʠʷ ʩʦʙʘʢ ʥʘ ʫʨʦʚ-
ʥʝ 70%-ʥʦʛʦ ʦʭʚʘʪʘ ʥʘ ʵʥʜʝʤʠʯʥʳʭ ʪʝʨʨʠ-
ʪʦʨʠʷʭ ʧʨʝʨʳʚʘʝʪ ʧʝʨʝʜʘʯʫ ʚʠʨʫʩʘ ʙʝʰʝʥ-
ʩʪʚʘ (RABV) ʩʨʝʜʠ ʞʠʚʦʪʥʳʭ ʠ ʩʦʭʨʘʥʷʝʪ 
ʯʝʣʦʚʝʯʝʩʢʠʝ ʞʠʟʥʠ.  

ɺ ɹʝʣʘʨʫʩʠ ʝʜʠʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘ-
ʮʠʝʡ, ʛʜʝ ʧʨʦʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʘʥʪʠʨʘʙʠʯʝ-
ʩʢʠʭ ʚʘʢʮʠʥ, ʷʚʣʷʝʪʩʷ ʈʋʇ çʀʥʩʪʠʪʫʪ ʵʢʩ-
ʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳ-
ʰʝʣʝʩʩʢʦʛʦè. ʇʨʠʥʮʠʧ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚʘʢʮʠ-
ʥʳ ʚʢʣʶʯʘʝʪ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʚʠʨʫʩʘ, ʝʛʦ 
ʠʥʘʢʪʠʚʘʮʠʶ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʚʘʢʮʠʥʳ. 
ɺʠʨʫʩ ʢʫʣʴʪʠʚʠʨʫʶʪ ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ 
ɺʅʂ-21 ʠʣʠ Vero ʥʘ ʩʨʝʜʝ DMEM, ʚ ʢʘʯʝ-
ʩʪʚʝ ʠʥʘʢʪʠʚʘʪʦʨʘ ʚʠʨʫʩʘ ʠʩʧʦʣʴʟʫʶʪ 
ʪʝʦʪʨʦʧʠʥ ʠʣʠ ʜʠʤʝʨ ʵʪʠʣʝʥʠʤʠʥ, ʚ ʢʘʯʝ-
ʩʪʚʝ ʘʜʲʶʚʘʥʪʘ ï ʛʝʣʴ ʛʠʜʨʦʦʢʠʩʠ ʘʣʶʤʠ-
ʥʠʷ. ʀʤʤʫʥʦʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʳ 
ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 1 ʄɽ [4, 6].  

ʀʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʀʥʩʪʠʪʫʪʘ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝ-
ʣʝʩʩʢʦʛʦè ʨʘʟʨʘʙʦʪʘʥʳ ʤʦʥʦʚʘʢʮʠʥʳ (ʘʥʪʠ-
ʨʘʙʠʯʝʩʢʘʷ ʞʠʚʘʷ ʚʘʢʮʠʥʘ ʜʣʷ ʧʘʨʵʥʪʝʨʘʣʴ-
ʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʠʢʠʤ ʧʣʦʪʦʷʜʥʳʤ ʞʠ-
ʚʦʪʥʳʤ ʠʟ ʰʪʘʤʤʘ ç71 ɹʝʣʅʀʀʕɺ-
ɺɻʅʂʀè; ʚʘʢʮʠʥʘ çɹɽʃʈɸɹè ʠʥʘʢʪʠʚʠʨʦ-
ʚʘʥʥʘʷ ʩʦʨʙʠʨʦʚʘʥʥʘʷ ʠʟ ʰʪʘʤʤʘ ç71 ɹʝʣ-
ʅʀʀʕɺ-ɺɻʅʂʀè; ʚʠʨʫʩ-ʚʘʢʮʠʥʘ ʘʥʪʠʨʘ-
ʙʠʯʝʩʢʘʷ ʞʠʜʢʘʷ ʚ ʙʣʠʩʪʝʨ-ʧʨʠʤʘʥʢʘʭ ʠʟ 
ʰʪʘʤʤʘ ʂʄʀʕɺ-94 [2]) ʠ ʧʦʣʠʚʘʣʝʥʪʥʳʝ 
ʚʘʢʮʠʥʳ (ʚʘʢʮʠʥʘ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʧʨʦ-
ʪʠʚ ʙʝʰʝʥʩʪʚʘ ʠ ʧʘʨʚʦʚʠʨʫʩʥʦʛʦ ʵʥʪʝʨʠʪʘ 
ʧʣʦʪʦʷʜʥʳʭ çʇʘʨʚʦʨʘʙè; ʚʘʢʮʠʥʘ ʠʥʘʢʪʠ-
ʚʠʨʦʚʘʥʥʘʷ ʧʨʦʪʠʚ ʙʝʰʝʥʩʪʚʘ, ʧʘʨʚʦʚʠʨʫʩ-
ʥʦʛʦ ʵʥʪʝʨʠʪʘ ʠ ʯʫʤʳ ʧʣʦʪʦʷʜʥʳʭ 
çʊʈʀɺɸʂè; ʚʘʢʮʠʥʘ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ 
ʧʨʦʪʠʚ ʙʝʰʝʥʩʪʚʘ, ʧʘʨʚʦʚʠʨʫʩʥʦʛʦ ʵʥʪʝʨʠ-
ʪʘ, ʯʫʤʳ ʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʛʝʧʘʪʠʪʘ ʧʣʦʪʦ-
ʷʜʥʳʭ [4, 6]). 

ɸʥʪʠʨʘʙʠʯʝʩʢʠʝ ʚʘʢʮʠʥʳ ʜʣʷ ʞʠ-
ʚʦʪʥʳʭ, ʠʤʧʦʨʪʠʨʫʝʤʳʝ ʚ ʈʝʩʧʫʙʣʠʢʫ 
ɹʝʣʘʨʫʩʴ: 

- ʚʘʢʮʠʥʘ çʈʘʙʠʢʘʥè (ʈʦʩʩʠʷ) ʧʨʝʜʥʘ-
ʟʥʘʯʝʥʘ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʠ ʚʳʥʫʞ-
ʜʝʥʥʦʡ ʚʘʢʮʠʥʘʮʠʠ ʩʦʙʘʢ ʠ ʢʦʰʝʢ ʧʨʦʪʠʚ 
ʙʝʰʝʥʩʪʚʘ. ɺʠʨʫʩ ʙʝʰʝʥʩʪʚʘ, ʰʪʘʤʤ çʑʝʣ-
ʢʦʚʦ-51è, ʠʥʘʢʪʠʚʠʨʦʚʘʥ Ç-ʧʨʦʧʠʦʣʘʢʪʦ-
ʥʦʤ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 33,3%-ʥʦʛʦ ʩʘʭʘʨʦʟʦ-
ʧʝʧʪʦʥʞʝʣʘʪʠʥʦʚʦʛʦ ʩʪʘʙʠʣʠʟʘʪʦʨʘ. ʀʤʤʫ-
ʥʦʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ï ʥʝ ʤʝʥʝʝ 1 ʄɽ, 1 ʠʤ-
ʤʫʥʠʟʠʨʫʶʱʘʷ ʜʦʟʘ 1ï2 ʤʣ [13]; 

 

- ʚʘʢʮʠʥʘ çʈʘʙʠʢʩè (ʈʦʩʩʠʷ) ʧʨʝʜʥʘ-
ʟʥʘʯʝʥʘ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʠʤʤʫʥʠʟʘ-
ʮʠʠ ʩʦʙʘʢ ʠ ʞʠʚʦʪʥʳʭ ʩʝʤʝʡʩʪʚʘ ʧʩʦʚʳʝ 
(ʧʝʩʮʦʚ, ʣʠʩ ʠ ʜʨ.) ʧʨʦʪʠʚ ʙʝʰʝʥʩʪʚʘ. ʀʟ-
ʛʦʪʦʚʣʝʥʘ ʠʟ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʦʛʦ ʰʪʘʤʤʘ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ  
çERA-ʉɺ-20ʄè ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ BHK-
21 ʠ ʛʝʣʝʚʦʛʦ ʘʜʲʶʚʘʥʪʘ. 1 ʜʦʟʘ ï 1 ʤʣ, ʠʤ-
ʤʫʥʦʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ï ʥʝ ʤʝʥʝʝ 1 ʄɽ [9]; 

- ʚʘʢʮʠʥʘ çʈʘʙʠʬʝʣè (ʈʦʩʩʠʷ) ʧʨʝʜ-
ʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʠʤʤʫʥʠ-
ʟʘʮʠʠ ʢʦʰʝʢ ʧʨʦʪʠʚ ʙʝʰʝʥʩʪʚʘ. ʐʪʘʤʤ 
ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ çɽRɸ-ʉɺ-20ʄè ʚʳʨʘ-
ʱʝʥ ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ɺʅʂ-21 ʩ ʜʦʙʘʚʣʝ-
ʥʠʝʤ ʛʝʣʝʚʦʛʦ ʘʜʲʶʚʘʥʪʘ. 1 ʜʦʟʘ ï 1 ʤʣ, 
ʠʤʤʫʥʦʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ï ʥʝ ʤʝʥʝʝ          
1 ʄɽ [20]; 

- ʚʘʢʮʠʥʘ çʈʘʙʠʢʦʚè ʘʥʪʠʨʘʙʠʯʝʩʢʘʷ 
ʠʟ ʰʪʘʤʤʘ çʑʝʣʢʦʚʦ-51è ʠʥʘʢʪʠʚʠʨʦʚʘʥ-
ʥʘʷ ʞʠʜʢʘʷ ʢʫʣʴʪʫʨʘʣʴʥʘʷ ʜʣʷ ʧʨʦʬʠʣʘʢ-
ʪʠʯʝʩʢʦʡ ʠ ʚʳʥʫʞʜʝʥʥʦʡ ʚʘʢʮʠʥʘʮʠʠ ʧʨʦ-
ʪʠʚ ʙʝʰʝʥʩʪʚʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, 
ʣʦʰʘʜʝʡ, ʦʚʝʮ ʠ ʢʦʟ (ʈʦʩʩʠʷ). ʐʪʘʤʤ ʚʠ-
ʨʫʩʘ ʙʝʰʝʥʩʪʚʘ ʚʳʨʘʱʝʥ ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝ-
ʪʦʢ ɺʅʂ-21 ʠ ʠʥʘʢʪʠʚʠʨʦʚʘʥ Ç-ʧʨʦʧʠʦ-
ʣʘʢʪʦʥʦʤ. ʀʤʤʫʥʦʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ï ʥʝ 
ʤʝʥʝʝ 1 ʄɽ [10]; 

- ʚʘʢʮʠʥʘ çɸʨʨʠʘʭ-ʈʘʙʠʚʘʢè ʘʥʪʠʨʘ-
ʙʠʯʝʩʢʘʷ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʵʤʫʣʴʩʠʦʥ-  
ʥʘʷ ʢʫʣʴʪʫʨʘʣʴʥʘʷ (ʈʦʩʩʠʷ). ʐʪʘʤʤ 
çɺʅʀʀɿɾè (ʘʥʘʣʦʛ ʰʪʘʤʤʘ çʑʝʣʢʦʚʦ-51è) 
ʧʦʣʫʯʝʥ ʚ ʩʫʩʧʝʥʟʠʠ ʢʣʝʪʦʢ ɺʅʂ-21. ʀʤʤʫ-
ʥʦʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ï ʥʝ ʤʝʥʝʝ 1 ʄɽ [8]; 

- ʚʘʢʮʠʥʘ çʈʘʙʠʟʠʥè ʞʠʜʢʘʷ ʠʥʘʢʪʠ-
ʚʠʨʦʚʘʥʥʘʷ ʜʣʷ ʠʤʤʫʥʠʟʘʮʠʠ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ, ʜʠʢʠʭ ʠ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ 
(ʚ ʪ.ʯ. ʢʦʰʝʢ ʠ ʩʦʙʘʢ) ʧʨʦʪʠʚ ʙʝʰʝʥʩʪʚʘ 
(ʌʨʘʥʮʠʷ). ɺʠʨʫʩ ʙʝʰʝʥʩʪʚʘ, ʰʪʘʤʤ G-52, 
ʚʳʨʘʱʠʚʘʝʪʩʷ ʥʘ ʣʠʥʠʠ ʢʣʝʪʦʢ NIL2, ʠʥʘʢ-
ʪʠʚʠʨʦʚʘʥ Ç-ʧʨʦʧʠʦʣʘʢʪʦʥʦʤ, ʘʜʲʶʚʘʥʪ ï 
ʛʝʣʴ ʛʠʜʨʦʦʢʠʩʠ ʘʣʶʤʠʥʠʷ. 1 ʠʤʤʫʥʠʟʠʨʫ-
ʶʱʘʷ ʜʦʟʘ ï 1 ʤʣ, ʠʤʤʫʥʦʛʝʥʥʘʷ ʘʢʪʠʚ-
ʥʦʩʪʴ ï ʥʝ ʤʝʥʝʝ 1 ʄɽ [14]; 

- ʚʘʢʮʠʥʘ çʅʦʙʠʚʘʢ Rabiesè (ʅʠʜʝʨ-
ʣʘʥʜʳ) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 
ʙʝʰʝʥʩʪʚʘ ʫ ʩʦʙʘʢ, ʢʦʰʝʢ, ʢʨʫʧʥʦʛʦ ʨʦʛʘ-
ʪʦʛʦ ʩʢʦʪʘ, ʣʦʰʘʜʝʡ. ɺʢʣʶʯʘʝʪ ʚʠʨʫʩ ʙʝ-
ʰʝʥʩʪʚʘ, ʰʪʘʤʤ çPasteur RIVè, ʠ ʚʩʧʦʤʦ-
ʛʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ï ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ 
ʩʨʝʜʫ, ʨʘʩʪʚʦʨ ʘʣʶʤʠʥʠʷ 2%-ʥʳʡ, ʜʠʥʘʪʨʠʷ 
ʛʠʜʨʦʬʦʩʬʘʪ ʜʠʛʠʜʨʘʪ, ʥʘʪʨʠʷ ʜʠʛʠʜʨʦʬʦʩ-
ʬʘʪ ʜʠʛʠʜʨʘʪ, ʪʠʦʤʝʨʩʘʣ. 1 ʜʦʟʘ ï 1 ʤʣ, ʠʤ-
ʤʫʥʦʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ï ʥʝ ʤʝʥʝʝ 2 ʄɽ [16]; 

- ʚʘʢʮʠʥʘ çʈʘʙʠʛʝʥ ʤʦʥʦè ʠʥʘʢʪʠʚʠ-
ʨʦʚʘʥʥʘʷ    (ʌʨʘʥʮʠʷ)   ʧʨʝʜʥʘʟʥʘʯʝʥʘ  ʜʣʷ 
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ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʙʝʰʝʥʩʪʚʘ ʫ 
ʩʦʙʘʢ ʠ ʢʦʰʝʢ. ɺʠʨʫʩ ʙʝʰʝʥʩʪʚʘ, ʰʪʘʤʤ 
Vʈ-12, ʢʫʣʴʪʠʚʠʨʦʚʘʥ ʥʘ ʣʠʥʠʠ ʢʣʝʪʦʢ 
ɺʅʂ-21, ʠʥʘʢʪʠʚʘʥʪ ï Ç-ʧʨʦʧʠʦʣʘʢʪʦʥ, 
ʘʜʲʶʚʘʥʪ ï ʛʠʜʨʦʦʢʠʩʴ ʘʣʶʤʠʥʠʷ. 1 ʜʦʟʘ ï 
1 ʤʣ, ʠʤʤʫʥʦʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ï ʥʝ ʤʝʥʝʝ 
1 ʄɽ [18]; 

- ʚʘʢʮʠʥʘ çɼʝʬʝʥʩʦʨ-3è ʜʣʷ ʧʨʦʬʠʣʘʢ-
ʪʠʢʠ ʙʝʰʝʥʩʪʚʘ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, 
ʦʚʝʮ, ʩʦʙʘʢ, ʢʦʰʝʢ ʠ ʭʦʨʴʢʦʚ ʠʥʘʢʪʠʚʠʨʦʚʘʥ-
ʥʘʷ (ʉʐɸ). ɺʠʨʫʩ ʙʝʰʝʥʩʪʚʘ, ʰʪʘʤʤ PV-
Paris, ʚʳʨʘʱʝʥ ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ɺʅʂ-21, 
ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ï Ç-ʧʨʦʧʠʦʣʘʢʪʦʥ, 
ʘʣʶʤʠʥʠʷ ʛʠʜʨʦʭʣʦʨʠʜ, ʤʝʨʪʠʦʣʷʪ. 1 ʠʤ-
ʤʫʥʠʟʠʨʫʶʱʘʷ ʜʦʟʘ ï 1 ʤʣ, ʠʤʤʫʥʦʛʝʥʥʘʷ 
ʘʢʪʠʚʥʦʩʪʴ ï ʥʝ ʤʝʥʝʝ 1 ʄɽ [12]. 

ɺʘʢʮʠʥʳ ʚʚʦʜʷʪ ʧʦʜʢʦʞʥʦ ʚ ʦʙʣʘʩʪʴ 
ʣʦʧʘʪʢʠ ʠʣʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʦʙʣʘʩʪʴ 
ʙʝʜʨʘ ʚ ʜʦʟʝ 1,0 ʤʣ. ʑʝʥʢʘʤ ʩ 8ï12-
ʥʝʜʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʨʘʥʝʝ ʥʝ ʚʘʢʮʠʥʠʨʦ-
ʚʘʥʥʳʤ ʦʪ ʙʝʰʝʥʩʪʚʘ ʚʟʨʦʩʣʳʤ ʞʠʚʦʪʥʳʤ 
ʚʘʢʮʠʥʫ ʚʚʦʜʷʪ ʜʚʫʢʨʘʪʥʦ ʩ ʠʥʪʝʨʚʘʣʦʤ    
21ï28 ʩʫʪʦʢ. ʈʝʚʘʢʮʠʥʘʮʠʶ ʱʝʥʢʦʚ ʠ ʨʘʥʝʝ 
ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʦʪ ʙʝʰʝʥʩʪʚʘ ʚʟʨʦʩʣʳʭ 
ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʷʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʧʠ-
ʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳ-
ʤʠ ʘʢʪʘʤʠ, ʥʦ ʥʝ ʨʝʞʝ 1 ʨʘʟʘ ʚ 3 ʛʦʜʘ ʠ ʥʝ 
ʯʘʱʝ 1 ʨʘʟʘ ʚ ʛʦʜ ʦʜʥʦʢʨʘʪʥʦ. ʈʘʥʝʝ ʥʝ ʚʘʢ-
ʮʠʥʠʨʦʚʘʥʥʳʭ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠʚʠ-
ʚʘʶʪ ʜʚʫʢʨʘʪʥʦ ʩ ʠʥʪʝʨʚʘʣʦʤ 21ï28 ʩʫʪʦʢ. 

ɺʳʥʫʞʜʝʥʥʫʶ ʚʘʢʮʠʥʘʮʠʶ ʧʨʦʚʦ-
ʜʷʪ ʥʝ ʧʦʟʜʥʝʝ 72 ʯ ʧʦʩʣʝ ʚʦʟʤʦʞʥʦʛʦ ʠʥ-
ʬʠʮʠʨʦʚʘʥʠʷ ʞʠʚʦʪʥʦʛʦ. ɺʘʢʮʠʥʫ ʚ ʪʘʢʦʤ 
ʩʣʫʯʘʝ ʚʚʦʜʷʪ ʯʝʪʳʨʝʭʢʨʘʪʥʦ ʚ ʚʳʰʝʫʢʘ-
ʟʘʥʥʳʭ ʜʦʟʘʭ ʪʨʠ ʜʥʷ ʧʦʜʨʷʜ ʩ ʦʪʜʘʣʝʥʥʦʡ 
ʠʥʲʝʢʮʠʝʡ ʯʝʨʝʟ 16 ʩʫʪʦʢ ʦʪ ʥʘʯʘʣʘ ʠʤʤʫ-
ʥʠʟʘʮʠʠ. 

ɾʠʚʦʪʥʳʤ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘ-
ʢʘʤʠ ʠʣʠ ʧʦʜʦʟʨʠʪʝʣʴʥʳʤ ʧʦ ʟʘʙʦʣʝʚʘʥʠʶ 
ʙʝʰʝʥʩʪʚʦʤ ʚʚʦʜʠʪʴ ʚʘʢʮʠʥʫ ʟʘʧʨʝʱʘʝʪʩʷ. 
ɿʘ ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʫʩʪʘ-
ʥʘʚʣʠʚʘʶʪ ʥʘʙʣʶʜʝʥʠʝ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ. 

ʋ ʧʨʠʚʠʪʳʭ ʞʠʚʦʪʥʳʭ ʚʘʢʮʠʥʘ ʚʳ-
ʟʳʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʤʤʫʥʠʪʝʪʘ ʢ ʙʝʰʝʥ-
ʩʪʚʫ ʯʝʨʝʟ 2ï3 ʥʝʜʝʣʠ ʧʦʩʣʝ ʠʤʤʫʥʠʟʘʮʠʠ, 
ʢʦʪʦʨʳʡ ʩʦʭʨʘʥʷʝʪʩʷ 12ï36 ʤʝʩʷʮʝʚ. 

ɺʘʢʮʠʥʘʮʠʷ ʧʨʦʪʠʚ ʙʝʰʝʥʩʪʚʘ ʩʨʝʜʠ 
ʣʶʜʝʡ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 
ʨʘʤʢʘʭ ʧʦʩʪʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ 
(ʇʕʇ) ʠ ʧʨʝʜʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʧʨʦʬʠʣʘʢʪʠ-
ʢʠ (ʇʨʕʇ) ʥʘʩʝʣʝʥʠʷ ʛʨʫʧʧ ʨʠʩʢʘ. ɺʆɿ ʠ ʝʝ 
ʧʘʨʪʥʝʨʳ ʧʦʜʜʝʨʞʠʚʘʶʪ ʮʝʣʴ çʅʦʣʴ ʢ 30è, 
ʪ.ʝ. ʣʠʢʚʠʜʘʮʠʷ ʩʤʝʨʪʝʣʴʥʳʭ ʠʩʭʦʜʦʚ ʦʪ 
ʙʝʰʝʥʩʪʚʘ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʦʛʦ ʩʦʙʘʢʘʤʠ, ʫ 
ʯʝʣʦʚʝʢʘ  ʢ  2030 ʛ.  ʕʪʦ  ʩʦʦʪʚʝʪʩʪʚʫʝʪ  ʧ. 3  

ʮʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʣʠʢʚʠʜʘʮʠʠ 
ʵʧʠʜʝʤʠʡ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ, ʚʢʣʶ-
ʯʘʷ ʟʘʙʳʪʳʝ ʪʨʦʧʠʯʝʩʢʠʝ ʙʦʣʝʟʥʠ, ʢ      
2030 ʛ. [3]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʣʫʯʘʝʚ ʙʝʰʝʥʩʪʚʘ ʫ 
ʣʶʜʝʡ ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʢʫʩʘ ʠʥʬʠ-
ʮʠʨʦʚʘʥʥʦʡ ʩʦʙʘʢʦʡ ʠʣʠ ʜʨʫʛʠʤʠ ʜʦʤʘʰ-
ʥʠʤʠ ʧʣʦʪʦʷʜʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. ʇʦʩʣʝʜ-
ʩʪʚʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʙʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʠ 
ʟʘʚʠʩʷʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ 
ʩʝʨʴʝʟʥʦʩʪʴ ʨʘʥʝʥʠʷ, ʤʝʩʪʦ ʫʢʫʩʘ, ʢʦʣʠʯʝ-
ʩʪʚʦ ʠ ʛʝʥʦʪʠʧ ʚʠʨʫʩʘ, ʚʥʝʩʝʥʥʦʛʦ ʚ ʨʘʥʫ, 
ʠ ʚʨʝʤʝʥʠ ʧʨʦʚʝʜʝʥʠʷ ʇʕʇ. ɹʝʟ ʇʕʇ 
ʩʨʝʜʥʷʷ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʙʝʰʝʥʩʪʚʘ 
ʧʨʠ ʫʢʫʩʝ ʙʝʰʝʥʳʤ ʞʠʚʦʪʥʳʤ ʚ ʛʦʣʦʚʫ 
ʩʦʩʪʘʚʣʷʝʪ 55 %, ʚ ʚʝʨʭʥʠʝ ʢʦʥʝʯʥʦʩʪʠ ï 
22 %, ʚ ʪʫʣʦʚʠʱʝ ï 9 %, ʚ ʥʠʞʥʠʝ ʢʦʥʝʯ-
ʥʦʩʪʠ ï 12 %. ʉʦʜʝʨʞʘʥʠʝ ʚʠʨʫʩʘ ʚ ʩʣʶʥʝ 
ʠʥʬʠʮʠʨʦʚʘʥʥʦʛʦ RABV ʞʠʚʦʪʥʦʛʦ ʚʘʨʴ-
ʠʨʫʝʪ ʚ ʧʨʦʮʝʩʩʝ ʪʝʯʝʥʠ̫ ʟʘʙʦʣʝʚʘʥʠ̫ ʠ 
ʚʣʠʷʝʪ ʥʘ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʠʥʬʝʢʮʠʠ ʫ ʫʢʫ-
ʰʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ [3]. 

ʇʝʨʚʘʷ ʞʠʚʘʷ ʘʪʪʝʥʫʠʨʦʚʘʥʥʘʷ ʘʥ-
ʪʠʨʘʙʠʯʝʩʢʘʷ ʚʘʢʮʠʥʘ ʜʣʷ ʠʥʲʝʢʮʠʦʥʥʦʛʦ 
ʚʚʝʜʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʇʘʩʪʝʨʦʤ ʠ ʕʤʠ-
ʣʝʤ ʈʫ, ʙʳʣʘ ʠʩʧʳʪʘʥʘ ʥʘ ʯʝʣʦʚʝʢʝ, ʧʦ-
ʩʪʨʘʜʘʚʰʝʤ ʦʪ ʫʢʫʩʘ, ʚ 1885 ʛ. ʆʥʘ ʙʳʣʘ 
ʩʦʟʜʘʥʘ ʥʘ ʦʩʥʦʚʝ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʛʦ-
ʤʦʛʝʥʘʪʘʭ ʥʝʨʚʥʳʭ ʪʢʘʥʝʡ ʢʨʦʣʠʢʦʚ, ʠʥ-
ʬʠʮʠʨʦʚʘʥʥʳʭ RABV. ʉ 1984 ʛ. ɺʆɿ ʥʘ-
ʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪ ʧʨʝʢʨʘʪʠʪʴ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʘʢʮʠʥ ʥʘ ʦʩʥʦʚʝ 
ʥʝʨʚʥʳʭ ʪʢʘʥʝʡ, ʪ.ʢ. ʦʥʠ ʤʝʥʝʝ ʠʤʤʫʥʦ-
ʛʝʥʥʳ ʠ ʤʦʛʫʪ ʯʘʩʪʦ ʠʥʜʫʮʠʨʦʚʘʪʴ ʧʦʙʦʯ-
ʥʳʝ ʧʨʦʷʚʣʝʥʠʷ, ʠ ʟʘʤʝʥʠʪʴ ʠʭ ʥʦʚʳʤʠ 
ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤʠ ʦʯʠʱʝʥʥʳʤʠ ʢʫʣʴ-
ʪʫʨʘʣʴʥʳʤʠ ʘʥʪʠʨʘʙʠʯʝʩʢʠʤʠ ʚʘʢʮʠʥʘʤʠ, 
ʧʦʣʫʯʝʥʥʳʤʠ ʥʘ ʢʫʨʠʥʳʭ ʠʣʠ ʫʪʠʥʳʭ ʵʤ-
ʙʨʠʦʥʘʭ ʣʠʙʦ ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ, ʥʘʧʨʠ-
ʤʝʨ ʧʝʨʚʠʯʥʳʭ ʢʣʝʪʢʘʭ ʢʫʨʠʥʳʭ ʵʤʙʨʠʦ-
ʥʦʚ, ʢʣʝʪʢʘʭ Vero, ʜʠʧʣʦʠʜʥʳʭ ʢʣʝʪʢʘʭ 
ʯʝʣʦʚʝʢʘ (CCEEV). ɺʘʢʮʠʥʳ CCEEV ʧʨʝʜ-
ʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ʚ ʨʘʤʢʘʭ 
ʇʨʕʇ, ʪʘʢ ʠ ʚ ʨʘʤʢʘʭ ʇʕʇ [3]. ʉ ʥʘʯʘʣʘ 
1960-ʭ ʛʦʜʦʚ ʚʘʢʮʠʥʳ CCEEV ʙʳʣʠ ʚʚʝʜʝ-
ʥʳ ʤʠʣʣʠʦʥʘʤ ʣʠʮ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

ɺʠʨʫʩʥʳʡ çʫʨʦʞʘʡè ʢʦʥʮʝʥʪʨʠʨʫ-
ʝʪʩʷ, ʦʯʠʱʘʝʪʩʷ, ʠʥʘʢʪʠʚʠʨʫʝʪʩʷ ʠ ʣʠʦʬʠ-
ʣʠʟʠʨʫʝʪʩʷ. ɺ ʥʝʢʦʪʦʨʳʭ ʚʘʢʮʠʥʘʭ ʠʩʧʦʣʴ-
ʟʫʝʪʩʷ ʘʣʴʙʫʤʠʥ ʯʝʣʦʚʝʢʘ ʠʣʠ ʦʙʨʘʙʦʪʘʥ-
ʥʳʡ ʞʝʣʘʪʠʥ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʙʠʣʠʟʘʪʦʨʘ. 
ɺʩʝ ʚʘʢʮʠʥʳ CCEEV ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦ-
ʚʘʪʴ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʢʪʠʚ-
ʥʦʩʪʠ Ó2,5 ʄɽ ʥʘ ʜʦʟʫ ʜʣʷ ʚʥʫʪʨʠʤʳʰʝʯ-
ʥʦʛʦ ʚʚʝʜʝʥʠʷ [3]. 
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ʉʦʚʨʝʤʝʥʥʳʝ ʚʘʢʮʠʥʳ CCEEV ʷʚʣʷ-
ʶʪʩʷ ʥʘʠʙʦʣʝʝ ʠʤʤʫʥʦʛʝʥʥʳʤʠ ʠ ʚʳʩʦʢʦ-
ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʙʝʰʝʥʩʪʚʘ. 
ɺ ʦʪʥʦʰʝʥʠʠ ʪʘʢʦʛʦ ʬʘʪʘʣʴʥʦʛʦ ʟʘʙʦʣʝʚʘ-
ʥʠʷ, ʢʘʢ ʙʝʰʝʥʩʪʚʦ, ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʝ 
ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʠʩʧʳʪʘʥʠʷ ʚʣʝʢʫʪ ʟʘ ʩʦ-
ʙʦʡ ʵʪʠʯʝʩʢʠʝ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, 
ʪ.ʢ. ʦʥʠ ʚʢʣʶʯʘʶʪ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʛʨʫʧʧʳ, 
ʥʝ ʧʦʜʣʝʞʘʱʠʝ ʣʝʯʝʥʠʶ. ʅʝʧʦʩʨʝʜʩʪʚʝʥ-
ʥʘʷ ʦʮʝʥʢʘ ʫʨʦʚʥʝʡ ʘʥʪʠʪʝʣ, ʠʥʜʫʮʠʨʦʚʘʥ-
ʥʳʭ ʚʘʢʮʠʥʘʤʠ CCEEV, ʷʚʣʷʝʪʩʷ ʟʘʤʝʥʦʡ 
ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʇʕʇ ʧʨʠ ʢʦʥ-
ʪʘʢʪʘʭ II ʠʣʠ III ʢʘʪʝʛʦʨʠʠ ʩ ʞʠʚʦʪʥʳʤʠ ʩ 
ʣʘʙʦʨʘʪʦʨʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʙʝʰʝʥ-
ʩʪʚʦʤ. ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʜʝʡʩʪʚʝʥʥʦʩʪʠ 
ʚʘʢʮʠʥ CCEEV ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʦʜʝʣʠ ʥʘ 
ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ ʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 
ʠʥʬʠʮʠʨʦʚʘʥʠʷ. ɺʩʝ ʚʘʢʮʠʥʳ CCEEV ʠʥ-
ʜʫʮʠʨʫʶʪ ʙʳʩʪʨʳʡ ʠ ʚʳʩʦʢʠʡ ʦʪʚʝʪ ʚ ʚʠʜʝ 
ʚʘʢʮʠʥʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ 
ʘʥʪʠʪʝʣ (ɺʅɸ) ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʦʪʝʠʥʘ       
G RABV. ɺʆɿ ʦʧʨʝʜʝʣʠʣʘ ʤʠʥʠʤʘʣʴʥʫʶ 
ʢʦʥʮʝʥʪʨʘʮʠʶ ʩʳʚʦʨʦʪʦʯʥʳʭ ʘʥʪʠʪʝʣ ʚ  
0,5 ʄɽ/ʤʣ, ʢʦʪʦʨʘʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʢʘʢ ʤʝʨʘ ʧʨʠ ʦʮʝʥʢʝ ʘʜʝʢʚʘʪʥʦʩʪʠ ʩʝʨʦ-
ʢʦʥʚʝʨʩʠʠ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ. ʋ ʙʦʣʴʰʠʥ-
ʩʪʚʘ ʣʠʮ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʦʟʨʘʩʪʘ ʠʣʠ ʩʪʘ-
ʪʫʩʘ ʧʠʪʘʥʠʷ, ʵʪʦʪ ʫʨʦʚʝʥʴ ʜʦʩʪʠʛʘʝʪʩʷ ʢ    
7ï14-ʤʫ ʜʥʷʤ ʇʕʇ-ʨʝʞʠʤʘ ʩ ʠʣʠ ʙʝʟ ʦʜʥʦ-
ʚʨʝʤʝʥʥʦʛʦ ʚʚʝʜʝʥʠʷ ɸʀɻ [3]. 

ɸʥʪʠʨʘʙʠʯʝʩʢʠʝ ʚʘʢʮʠʥʳ ʜʣʷ ʯʝ-
ʣʦʚʝʢʘ: 

- ʚʘʢʮʠʥʘ ʘʥʪʠʨʘʙʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘʣʴ-
ʥʘʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʘʷ ʦʯʠʱʝʥʥʘʷ ʠʥʘʢʪʠ-
ʚʠʨʦʚʘʥʥʘʷ ʩʫʭʘʷ (ʈʦʩʩʠʷ). ʀʤʤʫʥʦʛʝʥʥʘʷ 
ʘʢʪʠʚʥʦʩʪʴ ï ʥʝ ʤʝʥʝʝ 2,5 ʄɽ/ʜʦʟʘ [11]; 

- ʚʘʢʮʠʥʘ çʂʦʢʘʚè ʘʥʪʠʙʘʨʠʯʝʩʢʘʷ 
ʢʫʣʴʪʫʨʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʘʷ ʦʯʠ-
ʱʝʥʥʘʷ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʣʠʦʬʠʣʠʟʠʨʦ-
ʚʘʥʥʘʷ (ʈʦʩʩʠʷ). ʀʤʤʫʥʦʛʝʥʥʘʷ ʘʢʪʠʚ-
ʥʦʩʪʴ ï ʥʝ ʤʝʥʝʝ 2,5 ʄɽ/ʜʦʟʘ [17]; 

- ʚʘʢʮʠʥʘ çʈʘʙʠʧʫʨè ʘʥʪʠʙʘʨʠʯʝ-
ʩʢʘʷ ʢʫʣʴʪʫʨʘʣʴʥʘʷ ʦʯʠʱʝʥʥʘʷ  ʠʥʘʢʪʠʚʠ-
ʨʦʚʘʥʥʘʷ (ʈʦʩʩʠʷ). ʀʤʤʫʥʦʛʝʥʥʘʷ ʘʢʪʠʚ-
ʥʦʩʪʴ ï ʥʝ ʤʝʥʝʝ 2,5 ʄɽ/ʜʦʟʘ [19]; 

- ʚʘʢʮʠʥʘ çɺʝʨʦʨʘʙè ʘʥʪʠʨʘʙʠʯʝʩʢʘʷ 
ʦʯʠʱʝʥʥʘʷ   ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ  (ʌʨʘʥʮʠʷ). 

ʀʤʤʫʥʦʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ï ʥʝ ʤʝʥʝʝ      
2,5 ʄɽ/ʜʦʟʘ [15]. 

ʇʕʇ ʠ ʇʨʕʇ ʪʨʝʙʫʶʪ ʚʚʝʜʝʥʠʷ ʩʝ-
ʨʠʠ ʠʥʲʝʢʮʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʦ-
ʚʘʥʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʢʘʣʝʥʜʘʨʷʤʠ 
ʧʨʠʚʠʚʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʨʝʢʦʤʝʥʜʫ-
ʶʪ ʜʣʷ ʇʨʕʇ 3-ʜʦʟʦʚʫʶ ʩʭʝʤʫ ʚʚʝʜʝʥʠʷ 
ʚʘʢʮʠʥʳ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʦʜʥʦ ʤʝʩʪʦ, 
ʜʣʷ ʇʕʇ ï 5-ʜʦʟʦʚʫʶ ʩʭʝʤʫ ʚ ʦʜʥʦ ʤʝʩʪʦ ʚ 
0-ʡ, 3-ʡ, 7-ʡ, 14-ʡ ʠ 28-ʡ ʜʥʠ ʠʣʠ                  
4-ʜʦʟʦʚʫʶ ʩʭʝʤʫ çɿʘʛʨʝʙè: 2 ʠʥʲʝʢʮʠʠ 
ʚʥʫʪʨʠʢʦʞʥʦ ʚ 0-ʡ ʜʝʥʴ ʠ ʧʦ ʦʜʥʦʡ ï ʥʘ     
7-ʡ ʠ 21-ʡ ʜʥʠ. ʅʝʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʢʣʶʯʘʶʪ ʜʣʷ ʇʕʇ ʩʭʝʤʫ 
ʊʘʡʩʢʦʛʦ ʂʨʘʩʥʦʛʦ ʢʨʝʩʪʘ ï ʚʥʫʪʨʠʢʦʞʥʦʝ 
ʚʚʝʜʝʥʠʝ ʚ 2 ʤʝʩʪʘ ʚ 0-ʡ, 3-ʡ, 7-ʡ ʠ 28-ʡ 
ʜʥʠ. ʉʨʦʢ ʛʦʜʥʦʩʪʠ ʵʪʠʭ ʚʘʢʮʠʥ ï 3 ʛʦʜʘ ʠ 
ʙʦʣʝʝ [3]. 

 
ɿɸʂʃʖʏɽʅʀɽ 

ɹʝʰʝʥʩʪʚʦ ʷʚʣʷʝʪʩʷ ʩʤʝʨʪʝʣʴʥʦ 
ʦʧʘʩʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʧʨʝʜʦʪʚʨʘʱʘʝʤʳʤ 
ʤʝʪʦʜʦʤ ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʠ ʢʘʢ ʩʨʝʜʠ 
ʞʠʚʦʪʥʳʭ, ʪʘʢ ʠ ʩʨʝʜʠ ʣʶʜʝʡ. 

ʅʝʩʦʤʥʝʥʥʦ, ʢʦʥʪʨʦʣʴ ʙʝʰʝʥʩʪʚʘ 
ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦ ʧʨʦʚʦʜʠʤʳʭ ʤʝʨʦ-
ʧʨʠʷʪʠʡ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʟʘʨʘʞʝʥʠʷ 
ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ 
ʨʷʜʦʤ ʩ ʯʝʣʦʚʝʢʦʤ; ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʨʘʙʦ-
ʪʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʞʠʚʦʪʥʳʤʠ, ʘ ʪʘʢ-
ʞʝ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ, ʪ.ʢ. ʦʥʠ ʤʝʥʝʝ ʧʦʜ-
ʚʝʨʞʝʥʳ ʢʦʥʪʨʦʣʶ, ʯʪʦ ʠ ʷʚʣʷʝʪʩʷ ʫʛʨʦʟʦʡ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʘʥʥʦʡ ʙʦʣʝʟʥʠ.  

ʕʪʘʧʳ ʠʟʛʦʪʦʚʣʝʥʠʷ (ʧʨʦʠʟʚʦʜʩʪʚʘ) 
ʚʘʢʮʠʥ ʜʣʷ ʞʠʚʦʪʥʳʭ ʩʭʦʞʠ ʩ ʪʘʢʦʚʳʤʠ 
ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʚʘʢʮʠʥ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʥʦ 
ʝʩʪʴ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ: ʯʠʩʪʦʪʘ (ʦʯʠʩʪʢʘ), 
ʢʦʥʮʝʥʪʨʘʮʠʠ, ʫʨʦʚʝʥʴ ʠʤʤʫʥʦʛʝʥʥʦʡ ʘʢ-
ʪʠʚʥʦʩʪʠ.  

ʉʪʝʧʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ ʣʶʜʝʡ ʦʪ 
ʟʘʨʘʞʝʥʠʷ ʙʝʰʝʥʩʪʚʦʤ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ 
ʦʪ ʞʠʚʦʪʥʳʭ. ɸ ʞʠʚʦʪʥʳʝ ï ɻ ʪʦ ʩʬʝʨʘ 
ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠ-
ʩʪʦʚ. ʇʦʵʪʦʤʫ ʧʨʦʬʠʣʘʢʪʠʢʘ ʙʝʰʝʥʩʪʚʘ 
ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʝʡ ʢʘʢ ʚʝʪʝʨʠʥʘʨʥʳʭ, ʪʘʢ ʠ 
ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ.  
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ɾʋʂ-ʏɽʈʅʆʊɽʃʂɸ TRIBOLIUM MADENS ï ʇɽʈɽʅʆʉʏʀʂ ɺʆɿɹʋɼʀʊɽʃʗ  

ɸʄɽʈʀʂɸʅʉʂʆɻʆ ɻʅʀʃʔʎɸ ʄɽɼʆʅʆʉʅʓʍ ʇʏɪʃ 
 

ʈʝʟʶʤʝ 
ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʧʦ ʚʳʷʚʣʝʥʠʶ ʞʫʢʘ-ʯʝʨʥʦʪʝʣʢʠ Tribolium madens (Charpentier, 1825) ʢʘʢ 

ʢʦʤʤʝʥʩʘʣʘ ʚ ʛʥʸʟʜʘʭ ʧʯʸʣ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʧʝʨʝʥʦʩʯʠʢʦʤ ʠ ʨʝʟʝʨʚʫʘʨʦʤ ʚʦʟʙʫʜʠʪʝʣʷ ʘʤʝʨʠʢʘʥ-
ʩʢʦʛʦ ʛʥʠʣʴʮʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʫʢ-ʯʝʨʥʦʪʝʣʢʘ, Tribolium madens, ʘʤʝʨʠʥʘʥʩʢʠʡ ʛʥʠʣʝʮ ʧʯʸʣ, Apis mellifera, ɹʝʣʘʨʫʩʴ. 
 

Summary 
The article presents data on the identification of the darkling beetle Tribolium madens (Charpentier, 1825) as a 

commensal in bee nests. It has been established that it is a carrier and reservoir of the American foulbrood pathogen. 
Keywords: darkling beetle, Tribolium madens, American foulbrood of honeybees, Apis mellifera, Belarus. 
 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 12.03.2025 ʛ. 

ɺɺɽɼɽʅʀɽ 
ʇʯʝʣʠʥʦʝ ʛʥʝʟʜʦ (Apis mellifera) ʷʚʣʷ-

ʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʦʡ ʵʢʦʩʠʩʪʝʤʦʡ, ʚ ʢʦʪʦʨʦʡ 
ʫʩʣʦʚʠʷ ʦʙʠʪʘʥʠʷ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʥʘ ʦʪʥʦ-
ʩʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʥʦʤ ʫʨʦʚʥʝ ʠ ʩʠʣʴʥʦ ʦʪ-
ʣʠʯʘʶʪʩʷ ʦʪ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
ʕʪʦ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʟʘʩʝʣʝʥʠʷ 
ʫʣʴʝʚ ʨʘʟʣʠʯʥʳʤʠ ʛʨʫʧʧʘʤʠ ʙʝʩʧʦʟʚʦʥʦʯ-
ʥʳʭ ʞʠʚʦʪʥʳʭ (ʢʦʤʤʝʥʩʘʣʳ ʠ ʧʘʨʘʟʠʪʳ), 
ʥʘʭʦʜʷʱʠʭ ʟʜʝʩʴ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 
ʨʘʟʚʠʪʠʷ, ʧʨʦʧʠʪʘʥʠʷ ʠ ʛʠʙʝʨʥʘʮʠʠ. ɹʦʣʴ-
ʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʟʫ-
ʯʝʥʠʶ ʩʦʞʠʪʝʣʝʡ ʧʯʸʣ, ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʚʳ-
ʷʚʣʝʥʠʝ ʠʭ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʨʦʣʠ ʚ ʞʠʟ-
ʥʠ ʧʯʝʣʠʥʦʡ ʩʝʤʴʠ. ʆʜʥʘʢʦ ʦʪʜʝʣʴʥʳʝ ʚʠ-
ʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠ ʢʘʢ ʧʝʨʝʥʦʩʯʠʢʠ 
ʤʥʦʛʠʭ ʚʠʨʫʩʥʳʭ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʟʘʙʦʣʝ-
ʚʘʥʠʡ ʧʯʸʣ, ʯʪʦ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʤʘʩʩʦʚʦʡ 
ʛʠʙʝʣʠ ʩʝʤʝʡ ʠ ʜʘʞʝ ʬʦʨʤʠʨʦʚʘʥʠʶ ʣʦ-
ʢʘʣʴʥʳʭ ʵʧʠʟʦʦʪʠʡ ʚ ʧʨʠʨʦʜʝ. ɺʦ ʤʥʦʛʠʭ 
ʩʪʨʘʥʘʭ ʠʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʠ ʧʯʸʣ ʷʚʣʷ-
ʶʪʩʷ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʧʯʝʣʦʚʦʜʩʪʚʘ, 
ʪʘʢ ʢʘʢ ʧʨʠʚʦʜʷʪ ʢ ʦʩʣʘʙʣʝʥʠʶ ʧʯʝʣʠʥʳʭ 
ʩʝʤʝʡ ʠ ʫʤʝʥʴʰʝʥʠʶ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ. 

ʉʦʛʣʘʩʥʦ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ ʠ 
ʥʘʫʯʥʳʤ ʧʫʙʣʠʢʘʮʠʷʤ, ʘʤʝʨʠʢʘʥʩʢʠʡ ʛʥʠ-
ʣʝʮ ʧʯʸʣ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʥʘ ʧʘʩʝʢʘʭ ʧʦʯʪʠ 
ʚʦ ʚʩʸʤ ʤʠʨʝ ʠ ʚʢʣʶʯʝʥ ʄʝʞʜʫʥʘʨʦʜʥʳʤ 
ʵʧʠʟʦʦʪʠʯʝʩʢʠʤ ʙʶʨʦ (ʄʕɹ ï WOAH) ʚ 
ʩʧʠʩʦʢ ʢʘʨʘʥʪʠʥʥʳʭ ʙʦʣʝʟʥʝʡ ʧʯʸʣ [9].  

ʉʧʦʨʳ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʛʥʠʣʴʮʘ ʤʦʛʫʪ 
ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʚʨʝʜʠʪʝʣʠ ʠ 
ʭʠʱʥʠʢʠ ʛʥʸʟʜ ʧʯʸʣ: ʚʦʩʢʦʚʘʷ ʤʦʣʴ, ʚʝʪ-
ʯʠʥʥʳʡ ʢʦʞʝʝʜ, ʫʭʦʚʝʨʪʢʠ, ʨʘʟʣʠʯʥʳʝ ʢʣʝ-
ʱʠ, ʦʩʳ, ʤʫʨʘʚʴʠ, ʤʫʭʘ ʜʨʦʟʦʬʠʣʘ, ʣʞʝ-
ʩʢʦʨʧʠʦʥʳ ʠ ʜʨʫʛʠʝ ʩʦʞʠʪʝʣʠ (ʢʦʤʤʝʥ-
ʩʘʣʳ) [3]. ʇʯʝʣʦʚʦʜʩʪʚʦ ʨʝʩʧʫʙʣʠʢʠ ʭʘʨʘʢ-
ʪʝʨʠʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʴʶ ʧʦʨʘ-
ʞʝʥʠʷ ʧʘʩʝʢ ʙʘʢʪʝʨʠʦʟʘʤʠ ʨʘʩʧʣʦʜʘ. ɺ ʩʚʷ-
ʟʠ ʩ ʵʪʠʤ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ 
ʚʳʷʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʠ ʨʝʟʝʨʚʫʘʨʦʚ ʚʦʟ-
ʙʫʜʠʪʝʣʝʡ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʠʥʚʘʟʠʦʥʥʳʭ 
ʙʦʣʝʟʥʝʡ ʧʯʸʣ. 

ʉ 2021 ʛ. ʩʦʪʨʫʜʥʠʢʘʤʠ ʅɸʅ ɹʝʣʘʨʫ-
ʩʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʅʀʈ 
çʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʧʫʣʷʮʠʡ ʘʙʦ-
ʨʠʛʝʥʥʦʡ ʤʝʜʦʥʦʩʥʦʡ ʧʯʝʣʳ (ʪʸʤʥʦʡ ʣʝʩ-
ʥʦʡ ï  Apis  mellifera  mellifera)  ʥʘ ʢʨʫʧʥʳʭ 
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ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ 
ɹʝʣʘʨʫʩʠè ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦ-
ʛʨʘʤʤʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 2021ï
2025 ʛʦʜʳ çʇʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʦʢʨʫʞʘ-
ʶɦ ʘ̫ ʩʨʝʜʘè (ʧʦʜʧʨʦʛʨʘʤʤʘ çɹʠʦʨʘʟʥʦʦʙ-
ʨʘʟʠʝ, ʙʠʦʨʝʩʫʨʩʳ, ʵʢʦʣʦʛʠʷè). ʆʜʥʦʡ ʠʟ 
ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ̫ ʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ 
ʬʘʫʥʳ ʢʦʤʤʝʥʩʘʣʦʚ, ʧʘʨʘʟʠʪʦʚ ʠ ʙʦʣʝʟʥʝʡ 
ʧʯʸʣ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʧʨʠʨʦʜʥʳʭ ʵʢʦ-
ʩʠʩʪʝʤʘʭ. 
 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʥʘʫʯʥʦʡ ʦʪʨʘʩ-

ʣʝʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʟʘʱʠʪʳ ʣʝʩʘ ʋʆ 
çɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʚ ʦʪʜʝʣʝ ʙʦʣʝʟʥʝʡ 
ʧʪʠʮ ʠ ʧʯʸʣ ʈʋʇ çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦ-
ʛʦè, ʣʘʙʦʨʘʪʦʨʠʠ ʥʘʟʝʤʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯ-
ʥʳʭ ɻʅʇʆ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ 
ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ɹʝʣʘʨʫʩʠ ʧʦ 
ʙʠʦʨʝʩʫʨʩʘʤè. 

ɼʣʷ ʩʙʦʨʘ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʠʩʧʦʣʴʟʦ-
ʚʘʣʠʩʴ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʠʢʠ [4, 11], ʧʨʠ-
ʤʝʥʷʣʩʷ ʤʝʪʦʜ ʨʫʯʥʦʛʦ ʩʙʦʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ ʵʢʩʛʘʫʩʪʝʨʘ ʧʨʠ ʦʩʤʦʪʨʝ ʫʣʴʝʚʦʛʦ 
ʧʨʦʩʪʨʘʥʩʪʚʘ. ʉʙʦʨʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʨʦ-
ʪʷʞʝʥʠʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʉʦʙʨʘʥ-
ʥʳʡ ʤʘʪʝʨʠʘʣ ʬʠʢʩʠʨʦʚʘʣʩʷ ʚ ʨʘʩʪʚʦʨʝ ʵʪʘ-
ʥʦʣʘ (70 Áʉ) ʠʣʠ ʤʦʨʠʣʩʷ ʵʪʠʣʘʮʝʪʘʪʦʤ ʚ 
ʧʦʣʠʵʪʠʣʝʥʦʚʳʭ ʧʨʦʙʠʨʢʘʭ. ɺ ʣʘʙʦʨʘʪʦʨ-
ʥʳʭ ʫʩʣʦʚʠʷʭ ʤʘʪʝʨʠʘʣ ʧʦʜʚʝʨʛʘʣʩʷ ʢʘʤʝ-
ʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ï ʤʦʥʪʠʨʦʚʘʣʩʷ ʥʘ ʵʥʪʦ-
ʤʦʣʦʛʠʯʝʩʢʠʝ ʙʫʣʘʚʢʠ ʩ ʧʣʘʰʢʘʤʠ ʠʣʠ ʧʦ-
ʤʝʱʘʣʩʷ ʥʘ ʚʘʪʥʳʝ ʩʣʦʠ. ʉʦʙʨʘʥʥʳʝ ʦʙʨʘʟ-
ʮʳ ʥʘʩʝʢʦʤʳʭ ʥʘʭʦʜʷʪʩʷ ʥʘ ʭʨʘʥʝʥʠʠ ʚ ʣʘ-
ʙʦʨʘʪʦʨʠʠ ʥʘʟʝʤʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ. ɼʣʷ 
ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʙʝʩʧʦʟʚʦ-
ʥʦʯʥʳʭ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ 
ʦʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʪʘʙʣʠʮʳ ʠ ʩʧʨʘʚʦʯʥʳʝ 
ʤʘʪʝʨʠʘʣʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʨʘʚʥʝʥʠʠ ʘʥʘ-
ʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʘ ʪʘʢʞʝ 
ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ CTAB-
ʤʝʪʦʜʘ [10]. ʇʦʣʠʤʝʨʘʟʥʫʶ ʮʝʧʥʫʶ ʨʝʘʢ-
ʮʠʶ (ʇʎʈ) ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙ-
ʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʢʘʤʠ ʥʘ ʙʘʟʝ ʪʝʨʤʦʮʠ- 
ʢʣʝʨʘ C1000 Touch (Bio-Rad, ʉʐɸ) ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʜʣʷ ʦʙʥʘʨʫʞʝ-
ʥʠʷ ʛʝʥʦʤʘ Paenibacillus larvae ʤʝʪʦʜʦʤ 
ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ (ʊʋ BY 
600049853.310-2020), ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʈʋʇ 
çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ  

ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦè. ʇʦʣʫʯʝʥʥʳʝ ʧʨʦ-
ʜʫʢʪʳ ʇʎʈ (ʘʤʧʣʠʢʦʥʳ) ʦʯʠʱʘʣʠʩʴ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ çALPREP Ampli 
Magneticè (ʆʆʆ çɸʣʴʛʠʤʝʜ ʊʝʭʥʦè, ɹʝʣʘ-
ʨʫʩʴ) ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ʢ ʥʘʙʦʨʫ. ʉʝ-
ʢʚʝʥʠʨʫʶʱʫʶ ʨʝʘʢʮʠʶ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ BrilliantDye Termina-
tor v3.1 Cycle Sequencing Kit (Nimagen), 
ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʜʝʪʝʢʮʠʶ 
ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ï ʥʘ ʛʝʥʝʪʠʯʝʩʢʦʤ 
ʘʥʘʣʠʟʘʪʦʨʝ ʅɸʅʆʌʆʈ 05 (çʉʠʥʪʦʣè, ʈʌ). 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ 
ʚʳʧʦʣʥʷʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ-
ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Sequencing Analysis Soft-
ware 6.0 (Applied Biosystems, ʉʐɸ). ɼʣʷ 
ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʣʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʠʜʦʚʦʡ 
ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʥʫʢʣʝʦʪʠʜʥʘʷ 
ʩʪʨʫʢʪʫʨʘ ʩʝʢʚʝʥʠʨʦʚʘʥʥʳʭ ʘʤʧʣʠʢʦʥʦʚ 
ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʩ ʧʦʤʦʱʴʶ ʤʦʜʫ-
ʣʷ BLAST ʚ ʙʘʟʝ ʜʘʥʥʳʭ NCBI GenBank. 

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɿʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚ 2021 ʛ. 

ʥʘʤʠ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 75 ʩʝʤʝʡ ʤʝʜʦʥʦʩ-
ʥʳʭ ʧʯʸʣ ʩ 17 ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜ-
ʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ɹʨʝʩʪʩʢʦʡ ʠ ɺʠʪʝʙʩʢʦʡ 
ʦʙʣ. ɺ ʛʥʝʟʜʘʭ ʧʯʸʣ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 88 
ʚʠʜʦʚ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʦʪʥʦʩʷ-
ʱʠʭʩʷ ʢ ʢʣʘʩʩʘʤ ʥʘʩʝʢʦʤʳʭ (Insecta) ʠ ʧʘ-
ʫʢʦʦʙʨʘʟʥrʭ (Arachnida). ʆʙʱʠʡ ʦʙʲʸʤ 
ʠʟʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʦʩʪʘʚʠʣ 956 ʦʩʦʙʝʡ. 

ʉʘʤʳʤ ʤʘʩʩʦʚʳʤ ʚʠʜʦʤ ʚ ʩʙʦʨʘʭ 
ʦʢʘʟʘʣʩʷ ʞʫʢ ʩʝʤʝʡʩʪʚʘ ʯʝʨʥʦʪʝʣʦʢ (Tene-
brionidae) ï Tribolium madens (Charpentier, 
1825), ʠʣʠ ʤʘʣʳʡ ʪʸʤʥʳʡ ʭʨʫʱʘʢ. ɺʩʝʛʦ 
ʙʳʣʦ ʫʯʪʝʥʦ 209 ʵʢʟʝʤʧʣʷʨʦʚ ʠʤʘʛʦ. ʄʘʪʝ-
ʨʠʘʣ: ɺʠʪʝʙʩʢʘʷ ʦʙʣ., ʇʦʩʪʘʚʩʢʠʡ ʨ-ʥ,      
ʜ. ɹʝʣʴʢʠ (2020 ʛ.) ï 18 ɻʢʟ., ʋʰʘʯʩʢʠʡ ʨ-ʥ, 
ʦʢʨ. ʜ. ɹʳʩʪʨʠʢʠ (2021 ʛ.) ï 7 ɻʢʟ., ɹʨʝʩʪ-
ʩʢʘʷ ʦʙʣ., ʇʠʥʩʢʠʡ ʨ-ʥ, ʜ. ʀʟʠʥ (2021 ʛ.) ï 
3 ʵʢʟ., ʜ. ʇʘʨʝ (2021 ʛ.) ï 8 ɻʢʟ., ʉʪʦʣʠʥ-
ʩʢʠʡ ʨ-ʥ, ʦʢʨ. ʜ. ʉʠʪʠʮʢ (2021 ʛ.) ï          
143 ʵʢʟ., ʦʢʨ. ʜ. ʆʣʴʤʘʥʳ (2021 ʛ.) ï 4 ɻʢʟ., 
ɹʨʝʩʪʩʢʠʡ ʨ-ʥ, ʜ. ʃʝʧʣʸʚʢʘ (2021 ʛ.) ï          
8 ʵʢʟ., ɼʨʦʛʠʯʠʥʩʢʠʡ ʨ-ʥ, ʜ. ɻʘʣʠʢ ï 18 ɻʢʟ. 
ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʞʫʢʦʚ ʦʪʤʝʯʝʥʦ 
ʥʘ ʧʘʩʝʢʝ ʚ ʟʘʢʘʟʥʠʢʝ çʊʳʨʚʦʚʠʯʠè ʇʠʥ-
ʩʢʦʛʦ ʨ-ʥʘ, ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʣʝʩʥʦʡ 
ʧʦʣʷʥʝ, ʥʘʩʯʠʪʳʚʘʝʪ 35 ʩʝʤʝʡ ʪʸʤʥʦʡ ʣʝʩ-
ʥʦʡ ʧʯʝʣʳ, ʨʘʟʚʝʜʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ 
ʪʠʧʫ ʟʘʢʨʳʪʦʡ ʧʦʧʫʣʷʮʠʠ. 

ʄʘʣʳʡ ʪʸʤʥʳʡ ʭʨʫʱʘʢ ï ɻ ʪʦ ʞʫʢ 
ʯʸʨʥʦʛʦ ʠʣʠ ʩʤʦʣʷʥʦ-ʙʫʨʦʛʦ ʮʚʝʪʘ, ʩʣʝʛʢʘ 
ʙʣʝʩʪʷʱʠʡ, ʨʘʟʤʝʨʦʤ ʦʢʦʣʦ 4 ʤʤ (ʨʠʩʫʥʦʢ 1). 
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ʋʩʠʢʠ ʠ ʥʦʛʠ ʨʳʞʝʛʦ ʮʚʝʪʘ. ɻʦʣʦʚʘ ʙʝʟ ʢʠ-
ʣʷ ʫ ʚʥʫʪʨʝʥʥʝʛʦ ʢʨʘʷ ʛʣʘʟʘ. ʇʦʩʣʝʜʥʠʝ ʪʨʠ 
ʯʣʝʥʠʢʘ ʫʩʠʢʦʚ ʩʠʣʴʥʦ ʫʪʦʣʱʝʥʳ ʠ ʦʙʨʘʟʫ-
ʶʪ ʙʫʣʘʚʫ. ʇʝʨʝʜʥʝʩʧʠʥʢʘ ʧʝʨʝʜ ʟʘʜʥʠʤʠ 
ʫʛʣʘʤʠ ʩʣʘʙʦ ʚʳʝʤʯʘʪʘʷ, ʩ ʥʘʠʙʦʣʴʰʝʡ ʰʠ-
ʨʠʥʦʡ ʧʝʨʝʜ ʩʝʨʝʜʠʥʦʡ. ɿʘʜʥʠʝ ʫʛʣʳ ʧʝʨʝʜ-
ʥʝʩʧʠʥʢʠ ʦʩʪʨʦʫʛʦʣʴʥʳʝ. ʇʝʨʚʦʝ ʤʝʞʜʫʨʷ-
ʜʴʝ ʥʘ ʥʘʜʢʨʳʣʴʷʭ ʙʝʟ ʢʠʣʷ, ʚʪʦʨʦʝ ï ʩ ʢʦ-
ʨʦʪʢʠʤ ʢʠʣʝʤ ʫ ʦʩʥʦʚʘʥʠʷ. ʃʠʯʠʥʢʘ ʠ ʢʫ-
ʢʦʣʢʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʪʣʠʯʠʤʳ ʦʪ ʣʠʯʠʥʢʠ 
ʠ ʢʫʢʦʣʢʠ ʘʣʦʛʦ ʤʫʯʥʦʛʦ ʭʨʫʱʘʢʘ (Tribo-
lium confusum), ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʩʭʦʞʠʡ ʦʙ-
ʨʘʟ ʞʠʟʥʠ [1, 5]. 
 
 
 
 

 
 
 
 
 

ʀʥʦʛʜʘ ʜʘʥʥʳʡ ʚʠʜ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 
ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʷʭ ʠ ʚʨʝʜʠʪ ʟʘʧʘʩʘʤ ʧʨʦ-
ʜʫʢʪʦʚ, ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 
ʙʠʦʪʦʧʘʭ (ʚ ʜʨʝʚʝʩʥʦʡ ʪʨʫʭʝ ʠ ʛʥʠʣʦʡ ʜʨʝ-
ʚʝʩʠʥʝ ʣʠʩʪʚʝʥʥʳʭ ʜʝʨʝʚʴʝʚ) [8]. ʉʦʚʨʝ-
ʤʝʥʥʳʡ ʘʨʝʘʣ ï ɽʚʨʦʧʘ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 
ʩʝʚʝʨʘ), ɿʘʧʘʜʥʘʷ ʉʠʙʠʨʴ, ʉʨʝʜʥʷʷ ʠ ʯʘʩʪʴ 
ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʉʝʚʝʨʥʘʷ ɸʬʨʠʢʘ, ʉʝ-
ʚʝʨʥʘʷ ɸʤʝʨʠʢʘ [12]. ɽʩʪʝʩʪʚʝʥʥʳʡ ʘʨʝʘʣ 
ʥʝʠʟʚʝʩʪʝʥ [7]. ʆʬʠʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ ï 
ʢʨʠʧʪʦʛʝʥʥʳʡ ʜʣʷ ɽʚʨʦʧʳ [13]. 

ɺ ʫʣʴʝ Tribolium madens ʧʨʦʭʦʜʠʪ 
ʧʦʣʥʳʡ ʮʠʢʣ ʨʘʟʚʠʪʠʷ, ʧʠʪʘʝʪʩʷ ʨʘʟʣʠʯʥʳ-
ʤʠ ʦʪʭʦʜʘʤʠ, ʘ ʪʘʢʞʝ ʧʝʨʛʦʡ ʠ ʧʳʣʴʮʦʡ [2], 
ʠʥʦʛʜʘ ʥʘʥʦʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ [14]. 
ʄʦʞʝʪ ʧʝʨʝʥʦʩʠʪʴ ʩʧʦʨʳ Ascosphaera apis 
[6]. ʕʪʦʪ ʚʠʜ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʚʝʢʪʦ- 
ʨʘ ʧʨʠ ʧʝʨʝʥʦʩʝ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ,         
ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʦʪʥʦʩʠʪʩʷ ʢ ʚʘʞʥʳʤ ʩʘʥʠʪʘʨ-
ʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʦʙʲʝʢʪʘʤ ʧʯʝʣʦ-
ʚʦʜʩʪʚʘ. 

ʅʘʤʠ ʧʨʦʠʟʚʝʜʝʥ ʦʪʙʦʨ 12 ʦʙʨʘʟʮʦʚ 
ʞʫʢʦʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʬʘʫʥʳ ʧʘʨʘʟʠʪʦʚ ʠ 
ʥʘʣʠʯʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʧʨʠ-
ʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʤʝʜʦʥʦʩʥʳʭ ʧʯʸʣ (Apis 
mellifera). ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩ-
ʪʘʥʦʚʣʝʥʦ,  ʯʪʦ  ʥʘ  ʪʝʨʨʠʪʦʨʠʠ   ʟʘʢʘʟʥʠʢʘ  

çʊʳʨʚʦʚʠʯʠè ʜʘʥʥʳʡ ʚʠʜ ʷʚʣʷʝʪʩʷ ʨʝʟʝʨ-
ʚʫʘʨʦʤ ʠ ʧʝʨʝʥʦʩʯʠʢʦʤ ʚʦʟʙʫʜʠʪʝʣʷ ʘʤʝ-
ʨʠʢʘʥʩʢʦʛʦ ʛʥʠʣʴʮʘ ʧʯʸʣ. 

ɺ 80-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ ʙʳʣʠ ʟʘʬʠʢʩʠ-
ʨʦʚʘʥʳ ʩʣʫʯʘʠ ʟʘʙʦʣʝʚʘʥʠʷ ʘʤʝʨʠʢʘʥʩʢʠʤ 
ʛʥʠʣʴʮʦʤ ʧʯʸʣ, ʢʦʪʦʨʳʡ ʙʳʣ ʟʘʚʝʟʸʥ ʚʤʝ-
ʩʪʝ ʩ ʧʣʝʤʝʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʶʞʥʳʭ ʧʦ-
ʨʦʜ ʧʯʸʣ ʥʘ ʢʦʣʭʦʟʥʳʝ ʠ ʣʝʩʭʦʟʥʳʝ ʧʘʩʝ-
ʢʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʜʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʥʝ 
ʬʠʢʩʠʨʦʚʘʣʦʩʴ. ɺʦʟʤʦʞʥʦ, ʚ ʦʪʜʝʣʴʥʳʭ 
ʩʝʤʴʷʭ ʚʳʨʘʙʦʪʘʣʩʷ ʠʤʤʫʥʠʪʝʪ ʢ ʥʝʤʫ, ʥʦ 
ʠʩʪʦʯʥʠʢ ʧʨʦʜʦʣʞʘʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʠ ʧʝʨʝ-
ʜʘʚʘʪʴʩʷ ʥʘ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʧʘʩʝʢʝ ʧʦʩʨʝʜ-
ʩʪʚʦʤ ʥʘʩʝʢʦʤʳʭ-ʢʦʤʤʝʥʩʘʣʦʚ, ʚ ʯʘʩʪʥʦ-
ʩʪʠ ʯʝʨʝʟ ʞʫʢʦʚ-ʯʝʨʥʦʪʝʣʦʢ Tribolium 
madens. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʜʣʷ ʦʙʥʘʨʫʞʝ-
ʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʦʟʙʫʜʠʪʝʣʷ 
ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʛʥʠʣʴʮʘ ʫ ʧʯʸʣ ʥʘʤ ʫʜʘʣʦʩʴ 
ʧʦʣʫʯʠʪʴ ʘʤʧʣʠʢʦʥʳ, ʧʦ ʨʘʟʤʝʨʘʤ ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʱʠʝ ʙʘʢʪʝʨʠʠ Paenibacillus lar-
vae. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘ-
ʪʳ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʧʨʦ-
ʜʫʢʪʦʚ ʇʎʈ.  

 

ʈʠʩʫʥʦʢ 1 ï ɺʥʝʰʥʠʡ ʚʠʜ ʠʤʘʛʦ ʤʘʣʦʛʦ 
ʪʸʤʥʦʛʦ ʭʨʫʱʘʢʘ Tribolium madens  

(ʬʦʪʦ ʅ.ɻ. ʂʦʟʫʣʴʢʦ) 

ʄ ï ʤʘʨʢʝʨ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ;  
1 ï ʚʳʜʝʣʝʥʥʘʷ ɼʅʂ ʠʟ Tribolium madens;  

2 ï ʚʳʜʝʣʝʥʥʘʷ ɼʅʂ ʠʟ ʤʸʜʘ;  
3 ï ʚʳʜʝʣʝʥʥʘʷ ɼʅʂ ʠʟ ʚʦʩʢʘ;  
ʂ- ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ 
(ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʘʷ ʚʦʜʘ);  

ʂ+ ï ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ  
(ɼʅʂ ʙʘʢʪʝʨʠʠ Paenibacillus larvae) 

 

ʈʠʩʫʥʦʢ 2 ī ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ  
ʧʨʦʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ,  
ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ  
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ 
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ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʨʠʩʫʥʢʘ 2, ʦʪ-
ʤʝʯʘʝʤ ʨʘʟʤʝʨ ʧʦʣʫʯʘʝʤʳʭ ʧʨʦʜʫʢʪʦʚ 
ʇʎʈ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ ~237 ʧ.ʥ., ʯʪʦ ʩʦ-
ʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʤʝʨʘʤ ʙʘʢʪʝʨʠʠ Paeniba-
cillus larvae. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʦʨʝ-
ʛʨʘʤʤʘ ʧʦʣʫʯʝʥʥʦʛʦ ʥʘʤʠ ʩʠʢʚʝʥʩʘ ʚ 
ʨʝʟʫʣʴʪʘʪʝ ɻ ʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 
ʠ ʜʝʪʝʢʮʠʠ ʦʙʨʘʟʮʘ ˉ 1 ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ 
ʘʥʘʣʠʟʘʪʦʨʝ ʅɸʅʆʌʆʈ 05 (çʉʠʥʪʦʣè, ʈʌ).  

ʈʠʩʫʥʦʢ 3 ï ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ  
ʬʨʘʛʤʝʥʪʘ ʛʝʥʘ 16S ʨʈʅʂ Paenibacillus larvae 

ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʣʫʯʝʥʥʘʷ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ɼʅʂ ʦʙʨʘʟʮʘ ˉ 1     
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʠʜʘ 
Paenibacillus larvae (White, 1906) Ash et al., 
1994 ï ʠʜʝʥʪʠʯʥʦʩʪʴ ʩʝʢʚʝʥʠʨʦʚʘʥʥʦʡ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩ ʜʝʧʦʟʠʪʘʤʠ NCBI    
GenBank (KU682835.1, CP019659.1, 
MH000690.1ïMH000691.1, LC775849.1 ʠ 
ʜʨ.) ʩʦʩʪʘʚʠʣʘ 100 %. 

 
ɿɸʂʃʖʏɽʅʀɽ 

ɺʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʞʫʢ-
ʯʝʨʥʦʪʝʣʢʘ  Tribolium  madens  (Charpentier, 

1825) ʷʚʣʷʝʪʩʷ ʧʝʨʝʥʦʩʯʠʢʦʤ ʚʦʟʙʫʜʠʪʝʣʷ 
ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʛʥʠʣʴʮʘ ʧʯʸʣ.  

ɼʘʥʥʳʡ ʚʠʜ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘ-
ʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʠ ʨʝʟʝʨʚʫʘʨʘ ʚʦʟʙʫʜʠʪʝ-
ʣʷ ʠ ʷʚʣʷʪʴʩʷ ʵʣʝʤʝʥʪʦʤ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ 
ʧʨʦʮʝʩʩʘ ʧʨʠ ʘʤʝʨʠʢʘʥʩʢʦʤ ʛʥʠʣʴʮʝ ʧʯʸʣ. 

ʇʦʣʫʯʝʥʥʫʶ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʠʥʬʦʨʤʘʮʠʶ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 
ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ, ʣʝ-
ʯʝʙʥʳʭ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʤʝʨʦ-
ʧʨʠʷʪʠʡ ʥʘ ʧʘʩʝʢʘʭ ʧʨʠ ʘʤʝʨʠʢʘʥʩʢʦʤ 
ʛʥʠʣʴʮʝ ʧʯʸʣ. 
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ɺ ʂʆʈʄʃɽʅʀʀ ɺʓʉʆʂʆʇʈʆɼʋʂʊʀɺʅʓʍ ʂʆʈʆɺ  
 

ʈʝʟʶʤʝ 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʨʘʟʨʘʙʦʪʢʘ ʠ ʘʧʨʦʙʘʮʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʢʣʶʯʝʥʠʷ ʚ ʩʦʩʪʘʚ ʨʘʮʠʦʥʦʚ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʢʦʨʤʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʂʂ-ɸʇ/1, ʩʦʜʝʨʞʘʱʠʭ ʬʦʩʬʘʪʠʜʥʦ-ʤʘʩʣʷʥʫʶ ʵʤʫʣʴʩʠʶ. 
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʨʤʦʚʦʡ ʢʦʥʮʝʥʪʨʘʪ ʚʚʦʜʠʣʩʷ ʚ ʩʦʩʪʘʚ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʢʦʣʠ-
ʯʝʩʪʚʝ 20,7 ʠ 21,4 %. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʚʚʦʜʦʤ ʵʪʠʭ ʜʦʟ ʦʪʤʝʯʝʥʳ ʧʦʚʳʰʝʥʠʝ ʫʩʚʦʷʝʤʦʩʪʠ ʦʩʥʦʚʥʳʭ ʧʠʪʘ-
ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʘ, ʨʦʩʪ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʫʜʦʷ ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ 
ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʤʦʚʳʝ ʢʦʥʮʝʥʪʨʘʪʳ, ʧʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʤʘʩʣʘ, ʬʦʩʬʘʪʠʜʥʦ-ʤʘʩʣʷʥʘʷ ʵʤʫʣʴ-
ʩʠʷ, ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʢʦʨʦʚʳ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

 
Summary 

The aim of the research was to develop and test the effectiveness of including KK-AP/1 feed concentrates con-
taining phosphatide-oil emulsion into the diets of highly productive cows. During the research, the feed concentrate 
was introduced into the compound feeds for experimental animals in the amount of 20,7 and 21,4 %. It was found that 
with the introduction of these doses, an increase in the digestibility of the main nutrients of the diet, an increase in the 
average daily milk yield against the background of a decrease in the costs of livestock production were noted.  

Keywords: feed concentrates, oil derivatives, phosphatide-oil emulsion, high-yielding cows, productivity, cost of 
production. 

 
ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 19.11.2024 ʛ. 

ɺɺɽɼɽʅʀɽ 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʙʦʛʘ-

ʪʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ï ʚʝʩʴʤʘ ʚʘʞʥʳʡ 
ʘʩʧʝʢʪ ʫʣʫʯʰʝʥʠʷ ʠʭ ʢʘʯʝʩʪʚʘ ʠ ʧʦʚʳʰʝ-
ʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʢʦʨʤʦʚʳʭ ʨʘ-
ʮʠʦʥʦʚ. ʆʜʥʘʢʦ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʮʝʥʘ ʪʘʢʠʭ 
ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʤʙʠʢʦʨʤʦʚ ʚʩʝʛʜʘ ʦʛʨʘ-
ʥʠʯʠʚʘʝʪ ʠʭ ʧʨʠʤʝʥʝʥʠʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 
ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʧʦ-
ʩʣʝ ʧʦʣʫʯʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ 
(ʬʦʩʬʘʪʠʜʥʦ-ʤʘʩʣʷʥʘʷ ʵʤʫʣʴʩʠʷ, ʬʦʩʬʘ-
ʪʠʜʥʳʡ ʢʦʥʮʝʥʪʨʘʪ, ʞʠʨʥʘʷ ʦʪʙʝʣʴʥʘʷ ʛʣʠ-
ʥʘ ʠ ʜʨ.) ʧʦʟʚʦʣʠʪ ʦʙʦʛʘʪʠʪʴ ʢʦʤʙʠʢʦʨʤʘ 
ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʙʦʛʘʪʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ 
[1, 2, 3, 4]. 

ʌʦʩʬʘʪʠʜʥʦ-ʤʘʩʣʷʥʫʶ ʵʤʫʣʴʩʠʶ 
(ʌʄʕ), ʧʨʦʜʫʢʪ ʧʦʩʣʝ ʛʠʜʨʘʪʘʮʠʠ ʤʘʩʣʘ, ʚ 
ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʤʙʠʢʦʨʤʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʦʛʨʘʥʠʯʝʥʥʦ, ʧʦʩʢʦʣʴʢʫ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʠ ʵʪʦʛʦ ʚʪʦʨʨʝʩʫʨʩʘ ʥʝʚʳʩʦʢʠʝ [5, 
6]. ʋʣʫʯʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ  ʠʩʧʦʣʴʟʦ- 

ʚʘʥʠʷ ʪʘʢʦʡ ʤʘʩʣʷʥʦʡ ʵʤʫʣʴʩʠʠ ʧʫʪʝʤ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʠ ʚʢʣʶ-
ʯʝʥʠʷ ʠʭ ʚ ʩʦʩʪʘʚ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʚʳʩʦ-
ʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴ ʧʨʦʜʫʢʪ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʬʦʩʬʦʣʠ-
ʧʠʜʦʚ (ʚ ʯʘʩʪʥʦʩʪʠ ʣʝʮʠʪʠʥʦʤ) ʙʝʟ ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʯʪʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
ʧʦʚʳʩʠʪ ʧʨʦʜʫʢʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʢʦʨʤʦʚʳʭ 
ʨʘʮʠʦʥʦʚ, ʩʧʦʩʦʙʩʪʚʫʷ ʧʦʚʳʰʝʥʠʶ ʫʜʦʷ, ʠ 
ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦ-
ʩʪʠ ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 
[7, 8, 9]. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʦʣʴ ʧʦʣʠʥʝʥʘ-
ʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚ ʬʠʟʠʦʣʦʛʠʯʝ-
ʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʘʢʪʠʚʥʘ ʠ ʠʤʝʝʪ ʰʠʨʦʢʠʡ 
ʜʠʘʧʘʟʦʥ ʫʯʘʩʪʠʷ ʚʦ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʧʨʦ-
ʮʝʩʩʘʭ ʦʨʛʘʥʠʟʤʘ:  

- ʨʝʛʫʣʷʮʠʠ ʜʘʚʣʝʥʠʷ ʚ ʩʦʩʫʜʠʩʪʦʤ 
ʨʫʩʣʝ ʠ ʫʨʦʚʥʷ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ;  

- ʨʝʛʫʣʷʮʠʠ ʦʩʥʦʚʥʳʭ ʩʝʢʨʝʪʦʨʥʳʭ 
ʧʨʦʮʝʩʩʦʚ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʚʷʟʢʦʩʪʴʶ ʩʝʢʨʝ-
ʪʠʨʫʝʤʳʭ ʞʠʜʢʦʩʪʝʡ;  
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- ʨʝʛʫʣʷʮʠʠ ʪʦʥʫʩʘ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥ-
ʢʠ ʠ ʢʦʣʣʘʪʝʨʘʣʴʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ;  

- ʨʝʛʫʣʷʮʠʠ ʵʣʘʩʪʠʯʥʦʩʪʠ ʠ ʪʝʢʫʯʝ-
ʩʪʠ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ;  

- ʨʝʛʫʣʷʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ 
ʤʝʞʜʫ ʢʣʝʪʢʦʡ ʠ ʚʥʝʢʣʝʪʦʯʥʦʡ ʞʠʜʢʦʩʪʴʶ 
ʠ ʪʨʘʥʩʧʦʨʪʘ ʢʠʩʣʦʨʦʜʘ ʠʟ ʵʨʠʪʨʦʮʠʪʘ ʚ 
ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʪʢʘʥʠ;  

- ʦʙʝʩʧʝʯʝʥʠʠ ʧʦʜʚʠʞʥʦʩʪʠ ʥʘʩʳ-
ʱʝʥʥʳʭ ʞʠʨʦʚ ʚ ʢʨʦʚʷʥʦʤ ʨʫʩʣʝ;  

- ʩʥʠʞʝʥʠʠ ʘʛʨʝʛʘʪʥʦʡ (ʩʢʣʝʠʚʘʶ-
ʱʝʡ) ʩʧʦʩʦʙʥʦʩʪʠ ʪʨʦʤʙʦʮʠʪʦʚ; 

- ʩʥʠʞʝʥʠʠ ʚʷʟʢʦʩʪʠ ʢʨʦʚʠ;  
- ʦʙʝʩʧʝʯʝʥʠʠ ʟʘʱʠʪʳ ʪʢʘʥʝʡ ʦʪ ʜʝʡ-

ʩʪʚʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʝʜʠʘʪʦʨʦʚ; 
- ʨʝʛʫʣʷʮʠʠ ʥʝʨʚʥʦʡ ʠ ʩʠʥʦʧʪʠʯʝ-

ʩʢʦʡ ʧʝʨʝʜʘʯʠ [10, 11]. 
ʌʦʩʬʘʪʠʜʥʦ-ʤʘʩʣʷʥʘʷ ʵʤʫʣʴʩʠʷ ʚ 

ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʦʚ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦ-
ʨʦʚ ʚʚʦʜʠʣʘʩʴ ʧʫʪʝʤ ʧʦʣʠʚʘ ʢʘʢ ʞʠʨʦʚʘʷ 
ʜʦʙʘʚʢʘ ʢ ʢʦʨʤʘʤ. ʆʜʥʘʢʦ ʭʨʘʥʝʥʠʝ ʵʤʫʣʴ-
ʩʠʠ ʠʤʝʝʪ ʩʚʦʠ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʯʘʩʪʦ ʩʦʧʨʦ-
ʚʦʞʜʘʣʦʩʴ ʨʘʩʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʥʘ ʞʠʜ-
ʢʦʩʪʴ ʠ ʞʠʨʦʚʦʡ ʦʩʪʘʪʦʢ, ʙʳʩʪʨʦ ʧʦʜʚʝʨʛʘ-
ʶʱʠʡʩʷ ʧʦʨʯʝ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫʨʦʚʝʥʴ 
ʩʳʨʦʛʦ ʞʠʨʘ ʚ ʨʘʮʠʦʥʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚ-
ʥʳʭ ʢʦʨʦʚ ʜʦʣʞʝʥ ʙʳʪʴ ʪʦʯʥʦ ʜʦʟʠʨʦʚʘʥ, 
ʪʘʢ ʢʘʢ ʠʟʣʠʰʥʝʝ ʧʦʪʨʝʙʣʝʥʠʝ ʞʠʚʦʪʥʳʤʠ 
ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʨʤʘ ʦʢʘʟʳʚʘʝʪ 
ʞʠʨʦʜʝʧʨʝʩʩʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʞʠʨ-
ʥʦʩʪʴ ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ [12]. ʇʦʠʩʢ ʨʝ-
ʰʝʥʠʡ, ʩʧʦʩʦʙʥʳʭ ʣʘʚʠʨʦʚʘʪʴ ʤʝʞʜʫ ʦʛʨʘ-
ʥʠʯʝʥʠʷʤʠ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʚʳʩʦʢʦʧʨʦʜʫʢ-
ʪʠʚʥʳʭ ʢʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʚʳʰʝ-
ʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʙʝʟ ʫʚʝʣʠʯʝʥʠʷ ʩʝʙʝ-
ʩʪʦʠʤʦʩʪʠ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʠʚʝʣ ʢ 
ʨʘʟʨʘʙʦʪʢʝ ʢʦʨʤʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʩ ʚʢʣʶ-
ʯʝʥʠʝʤ ʬʦʩʬʘʪʠʜʥʦ-ʤʘʩʣʷʥʦʡ ʵʤʫʣʴʩʠʠ.  

 

ʊʝʭʥʦʣʦʛʠʯʥʦʝ ʚʚʝʜʝʥʠʝ ʬʦʩʬʘʪʠʜ-
ʥʦ-ʤʘʩʣʷʥʦʡ ʵʤʫʣʴʩʠʠ ʚ ʨʘʮʠʦʥʳ ʚʳʩʦʢʦ-
ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʚ ʩʦʩʪʘʚʝ ʢʦʨʤʦʚʳʭ 
ʢʦʥʮʝʥʪʨʘʪʦʚ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʚʩʝ ʝʝ 
ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʤʦʞʝʪ ʩʪʘʪʴ 
ʣʫʯʰʠʤ ʨʝʰʝʥʠʝʤ, ʯʝʤ ʚʚʦʜ ʵʤʫʣʴʩʠʠ ʚ 
ʩʦʩʪʘʚʝ ʜʦʙʘʚʦʢ ʥʘ ʦʩʥʦʚʝ ʪʘʢʠʭ ʚʪʦʨʠʯ-
ʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʘʢ ʣʫʟʛʘ, ʩʦʣʦʤʘ ʠ ʪ.ʜ.  

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠ-
ʣʦʩʴ ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʢʘʨʤʣʠʚʘ-
ʥʠʷ ʢʦʨʤʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʩ ʚʢʣʶʯʝʥʠʝʤ 
ʬʦʩʬʘʪʠʜʥʦ-ʤʘʩʣʷʥʦʡ ʵʤʫʣʴʩʠʠ ʚ ʩʦʩʪʘʚ 
ʨʘʮʠʦʥʦʚ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ. 

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɺ ʫʩʣʦʚʠʷʭ ʈɼʋʇ çɾʦʜʠʥʦɸʛʨʦ-

ʇʣʝʤʕʣʠʪʘè ʉʤʦʣʝʚʠʯʩʢʦʛʦ ʨʘʡʦʥʘ ʄʠʥ-
ʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʢʦʨʤʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ, 
ʦʙʦʛʘʱʝʥʥʳʭ ʣʠʧʠʜʘʤʠ, ʩ ʚʢʣʶʯʝʥʠʝʤ 
ʬʦʩʬʘʪʠʜʥʦ-ʤʘʩʣʷʥʦʡ ʵʤʫʣʴʩʠʠ. ʕʢʩʧʝʨʠ-
ʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʝʭ ʛʨʫʧʧʘʭ ʚʳʩʦʢʦ-
ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʩʦ ʩʨʝʜʥʠʤ ʫʜʦʝʤ 
18,5 ʢʛ (ʨʘʟʜʦʡ).  

ʈʘʟʥʠʮʘ ʚ ʢʦʨʤʣʝʥʠʠ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, 
ʯʪʦ ʢʦʨʦʚʘʤ II ʛʨʫʧʧʳ ʚʚʦʜʠʣʠ ʚ ʩʦʩʪʘʚ 
ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʢʦʤʙʠʢʦʨʤʘ (ʂʂ II, 
ʂʂ III) 20,7 % ʂʂ-ɸʇ/1 (ʢʦʥʮʝʥʪʨʘʪ ʢʦʨ-
ʤʦʚʦʡ ɸʛʨʦʇʨʦʜʫʢʪ/1) ʨʝʮʝʧʪʘ 1 ʧʦ ʤʘʩʩʝ, 
III ʛʨʫʧʧʳ ï 21,4 % ʂʂ-ɸʇ/1 ʨʝʮʝʧʪʘ 2. 
ʂʦʨʤʦʚʳʝ ʢʦʥʮʝʥʪʨʘʪʳ ʚʚʦʜʠʣʠ ʚ ʩʦʩʪʘʚ 
ʢʦʤʙʠʢʦʨʤʦʚ ʚʟʘʤʝʥ ʩʦʝʚʦʛʦ ʰʨʦʪʘ. ʂʦʨʦ-
ʚʳ I ʛʨʫʧʧʳ (ʢʦʥʪʨʦʣʴʥʘʷ) ʚ ʩʦʩʪʘʚʝ ʢʦʥ-
ʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʢʦʤʙʠʢʦʨʤʘ (ʂʂ I) ʧʦʣʫ-
ʯʘʣʠ 20 % ʩʦʝʚʦʛʦ ʰʨʦʪʘ (ʪʘʙʣʠʮʘ 1). ʇʨʦ-
ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʠʣʘ 
60 ʜʥʝʡ.  

ʊʘʙʣʠʮʘ 1 ï ʇʠʪʘʪʝʣʴʥʳʡ ʩʦʩʪʘʚ ʢʦʨʤʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʩ ʚʢʣʶʯʝʥʠʝʤ ʬʦʩʬʘʪʠʜʥʦ-
ʤʘʩʣʷʥʦʡ ʵʤʫʣʴʩʠʠ 

ʇʦʢʘʟʘʪʝʣʴ 
ʂʂ 
I 

ʂʂ-ɸʇ/1, 
ʨʝʮʝʧʪ 1 

ʂʂ 
II 

ʂʂ-ɸʇ/1, 
ʨʝʮʝʧʪ 2 

ʂʂ 
III 

1 2 3 4 5 6 

ʊʨʠʪʠʢʘʣʝ, % 20,0 - 20,0 - 20,0 

ʇʰʝʥʠʮʘ, % 27,2 - 26,5 - 25,8 

ʗʯʤʝʥʴ, % 20,0 - 20,0 - 20,0 

ʐʨʦʪ ʩʦʝʚʳʡ, % 20,0 - - - - 

ʐʨʦʪ ʧʦʜʩʦʣʥʝʯʥʳʡ, % 10,0 - 10,0 - 10,0 

ʂʦʥʮʝʥʪʨʘʪ ʢʦʨʤʦʚʦʡ 
ʂʂ-ɸʇ/1, %, ʚ ʪ.ʯ.:  

- - 20,7 - 21,4 

ʐʨʦʪ ʩʦʝʚʳʡ, % - 96,5 - 93,3 - 

ʌʄʕ, % - 3,5 - 6,7 - 
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ʂʦʨʤʦʚʳʝ ʢʦʥʮʝʥʪʨʘʪʳ ʜʣʷ ʢʦʨʦʚ 
ʩʦʜʝʨʞʘʣʠ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʧʦʚʳʰʝʥʥʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʞʠʨʘ. ɺʚʝʜʝʥʠʝ ʚ ʢʦʤʙʠʢʦʨʤ 
ʨʝʮʝʧʪʘ 1 ʦʙʝʩʧʝʯʠʣʦ 3,5%-ʥʦʝ ʩʦʜʝʨʞʘ-
ʥʠʝ ʞʠʨʘ ʧʦ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʦʪ ʩʫʭʦʛʦ ʚʝ-
ʱʝʩʪʚʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʩ-
ʬʘʪʠʜʥʦ-ʤʘʩʣʷʥʦʡ ʵʤʫʣʴʩʠʠ ʚ ʨʝʮʝʧʪʝ 2 
ʦʙʝʩʧʝʯʠʚʘʣʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʦʤʙʠʢʦʨʤʘʭ 
ʜʣʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʩʳʨʦʛʦ 
ʞʠʨʘ ʜʦ 3,8 %.  

ɺ ʝʞʝʜʥʝʚʥʦʤ ʨʘʮʠʦʥʝ ʢʦʨʦʚ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʪʘʙʣʠʮʘ 2) ʥʘ 1 ʄɼʞ 
ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʧʨʠʭʦʜʠʣʦʩʴ 14,5 ʛ ʩʳ-
ʨʦʛʦ ʧʨʦʪʝʠʥʘ, 2,07 ʛ ʩʳʨʦʛʦ ʞʠʨʘ. ʉ ʚʚʦ-
ʜʦʤ ʵʤʫʣʴʩʠʠ ʚ ʢʦʨʤʦʚʦʡ ʢʦʥʮʝʥʪʨʘʪ ʩʦ-
ʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʞʠʨʘ ʩʦʩʪʘʚʠʣʦ 2,2ï2,3 ʛ. 
ʂʘʣʴʮʠʡ-ʬʦʩʬʦʨʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʙʳʣʦ ʚ 
ʧʨʝʜʝʣʘʭ 1,24. 

1 2 3 4 5 6 

ʉʦʣʴ ʢʦʨʤʦʚʘʷ, % 1,0 - 1,0 - 1,0 

ʇʨʝʤʠʢʩ ʇ 60-3, % 1,0 - 1,0 - 1,0 

ʄʝʣ ʢʦʨʤʦʚʦʡ, % 0,8 - 0,8 - 0,8 

ɺʩʝʛʦ 100 100 100 100 100 

ʚ 1 ʢʛ ʩʦʜʝʨʞʠʪʩʷ 

ʂʦʨʤʦʚʳʭ ʝʜʠʥʠʮ 1,13 1,21 1,13 1,21 1,13 

ʆʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʄɼʞ 10,85 12,82 10,8 12,71 10,84 

ʉʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʢʛ 0,86 0,9 0,86 0,88 0,86 

ʉʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, ʛ 211 433 212 418 211 

ʇʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ, ʛ 176 386 175 373 175 

ʉʳʨʦʛʦ ʞʠʨʘ, ʛ 27,8 38 30,1 48 32,3 

ʉʳʨʦʡ ʢʣʝʪʯʘʪʢʠ, ʛ 50,4 60 50,3 58 50,2 

ʂʨʘʭʤʘʣʘ, ʛ 344 17,4 340 16,8 337 

ʉʘʭʘʨʘ, ʛ 31,9 92 31,8 89 31,7 

ʂʘʣʴʮʠʷ, ʛ 5,1 2,7 5,1 2,7 5,2 

ʌʦʩʬʦʨʘ, ʛ 5,2 6,5 5,3 6,4 5,3 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1  

ʊʘʙʣʠʮʘ 2 ï ʉʦʩʪʘʚ ʨʘʮʠʦʥʘ ʜʣʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ (ʧʦ ʜʘʥʥʳʤ ʢʦʥʪʨʦʣʴʥʦʛʦ ʢʦʨʤ-
ʣʝʥʠʷ ʞʠʚʦʪʥʳʭ) 

ʇʦʢʘʟʘʪʝʣʴ 

ɻʨʫʧʧʘ 

I ʢʦʥʪʨʦʣʴʥʘʷ II ʦʧʳʪʥʘʷ III ʦʧʳʪʥʘʷ 

ʢʛ % ʢʛ % ʢʛ % 

ʉʝʥʥʘʷ ʨʝʟʢʘ (ʟʣʘʢʦʚʳʝ) 2,8 7,9 3,0 8,2 2,9 8,0 

ʉʠʣʦʩ ʢʫʢʫʨʫʟʥʳʡ 7,0 8,2 8,0 9,0 8,0 9,3 

ɿʝʣʝʥʘʷ ʤʘʩʩʘ (ʟʣʘʢʦʚʦ-ʙʦʙʦʚʳʝ) 11,5 33,9 12,0 34,3 11,0 32,4 

ʉʦʣʦʤʘ ʟʣʘʢʦʚʘʷ 1,0 1,4 1,0 0,9 1,0 1,7 

ʂʦʤʙʠʢʦʨʤ (ʢʦʥʪʨʦʣʴ) 7,0 48,6 - - - - 

ʂʦʤʙʠʢʦʨʤ ʩ ʂʂ-ɸʇ/1, ʨʝʮʝʧʪ 1 - - 7,0 47,6 - - 

ʂʦʤʙʠʢʦʨʤ ʩ ʂʂ-ɸʇ/1, ʨʝʮʝʧʪ 2 - - - - 7,0 48,6 

ʩʦʜʝʨʞʠʪʩʷ ʚ ʨʘʮʠʦʥʝ 

ʂʦʨʤʦʚʳʭ ʝʜʠʥʠʮ 16,28 16,80 16,36 

ʆʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʄɼʞ 179,4 187,3 182,4 

ʉʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʢʛ 17,6 18,4 17,9 

ʉʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, ʛ 2600 2683 2611 

ʇʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ, ʛ 1418 1958 1910 

ʉʳʨʦʛʦ ʞʠʨʘ, ʛ 372 402 409 

ʉʳʨʦʡ ʢʣʝʪʯʘʪʢʠ, ʛ 3604 3819 3663 

ʉʘʭʘʨʘ, ʛ 605,3 691,9 649,1 

ʂʘʣʴʮʠʷ, ʛ 66,8 62,6 59,8 

ʌʦʩʬʦʨʘ, ʛ 53,95 68,7 67,5 
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ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʉ ʚʚʦʜʦʤ ʢʦʨʤʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ, 

ʦʙʦʛʘʱʝʥʥʳʭ ʬʦʩʬʘʪʠʜʥʦ-ʤʘʩʣʷʥʦʡ ʵʤʫʣʴ-
ʩʠʝʡ, ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ 
ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚʦ II ʛʨʫʧʧʝ ʥʘ 4,7 % ʠ ʧʦ-
ʯʪʠ ʥʘ 1,7 % ï ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʫʚʝʣʠʯʝ-
ʥʠʠ ʚʚʦʜʘ ʞʠʨʦʚʦʡ ʜʦʙʘʚʢʠ. ʋʨʦʚʝʥʴ ʧʦ-
ʪʨʝʙʣʝʥʠʷ ʩʳʨʦʛʦ ʞʠʨʘ ʩ ʢʦʨʤʘʤʠ ʨʘʮʠʦʥʘ 
ʦʧʳʪʥʳʭ ʢʦʨʦʚ ʙʳʣ ʚʳʰʝ ʥʘ 8,1 ʠ 9,9 %.  

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ, ʫʯʠʪʳʚʘʝʤʘʷ 
ʧʦ ʜʘʥʥʳʤ ʝʞʝʤʝʩʷʯʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʜʦ-
ʝʢ, ʚ ʩʨʝʜʥʝʤ ʟʘ ʦʧʳʪ ʩ ʚʥʝʩʝʥʠʝʤ ʢʦʨʤʦ-
ʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʩ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʬʦʩ-
ʬʘʪʠʜʥʦ-ʤʘʩʣʷʥʦʡ ʵʤʫʣʴʩʠʠ ʚ ʩʦʩʪʘʚʝ ʢʦʤ-
ʙʠʢʦʨʤʘ ʧʦʚʳʩʠʣʘʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥ-
ʪʨʦʣʴʥʳʭ ʢʦʨʦʚ (ʪʘʙʣʠʮʘ 3).  

ʊʘʙʣʠʮʘ 3 ï ɼʘʥʥʳʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʠ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ  

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

I ʢʦʥʪʨʦʣʴʥʘʷ II ʦʧʳʪʥʘʷ III ʦʧʳʪʥʘʷ 

ʥʘʯʘʣʦ ʦʧʳʪʘ 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ, ʢʛ 17,02Ñ1,46 18,00Ñ0,82 17,70Ñ0,597 

ɾʠʨʥʦʩʪʴ ʤʦʣʦʢʘ, % 3,87Ñ0,188 3,78Ñ0,23 3,81Ñ0,15 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ ʤʦʣʦʢʘ  
3,6%-ʥʦʡ ʞʠʨʥʦʩʪʠ, ʢʛ 

18,30Ñ1,35 18,90Ñ1,33 18,73Ñ1,84 

ɹʝʣʦʢ ʤʦʣʦʢʘ, % 3,40Ñ0,08 3,34Ñ0,084 3,32Ñ0,076 

ʄʦʯʝʚʠʥʘ, ʛ/ʜʣ 36,56Ñ0,73 36,13Ñ1,84 36,40Ñ1,07 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ, ʢʛ 18,81Ñ1,33 20,10Ñ2,08 18,55Ñ1,28 

ɾʠʨʥʦʩʪʴ ʤʦʣʦʢʘ, % 3,69Ñ0,199 3,82Ñ0,23 3,91Ñ0,15 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ ʤʦʣʦʢʘ  
3,6%-ʥʦʡ ʞʠʨʥʦʩʪʠ, ʢʛ 

19,28Ñ1,46 21,33Ñ0,82 20,14Ñ0,597 

ɹʝʣʦʢ ʤʦʣʦʢʘ, % 3,23Ñ0,09 3,58Ñ0,15 3,55Ñ0,073 

ʄʦʯʝʚʠʥʘ, ʛ/ʜʣ 34,08Ñ1,10 36,25Ñ2,66 33,38Ñ1,29 

ʆʪʤʝʯʝʥ ʪʘʢʞʝ ʨʦʩʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʘʥʥʳ-
ʤʠ ʥʘ ʥʘʯʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʧʝʨʚʳʡ ʤʝʩʷʮ 
ʨʘʟʜʦʷ). ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 
3,6%-ʥʦʡ ʞʠʨʥʦʩʪʠ ʚ ʩʨʝʜʥʝʤ ʟʘ ʦʧʳʪ ʧʦ 
ʦʢʦʥʯʘʥʠʠ ʚʚʦʜʘ ʢʦʤʙʠʢʦʨʤʦʚ ʩ ʢʦʥʮʝʥʪʨ-
ʘʪʘʤʠ ʂʂ-ɸʇ/1 ʙrʣʘ ʚr ʝh ʫ ʢʦʨʦʚ II ʠ III 
ʛʨʫʧʧ ï 2,05 ʠ 0,86 ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 
ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ.  

ɺ ʧʝʨʝʩʯʝʪʝ ʥʘ ʫʜʦʡ 3,6%-ʥʦʡ ʞʠʨʥʦ-
ʩʪʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʥʘ 0,98 ʢʛ ʤʦʣʦʢʘ 
ʙʦʣʴʰʝ ʩ ʪʝʯʝʥʠʝʤ ʣʘʢʪʘʮʠʠ ʚ ʪʦʤ ʞʝ 
ʩʨʘʚʥʝʥʠʠ. ʉ ʚʚʦʜʦʤ ʢʦʥʮʝʥʪʨʘʪʘ ʫ ʢʦʨʦʚ 
II ʛʨʫʧʧʳ ʫʜʦʡ ʙʳʣ ʚʳʰʝ ʥʘ 2,43 ʢʛ ʠ ʚ III 
ʛʨʫʧʧʝ ï ʥʘ 1,41 ʢʛ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦ II 
ʛʨʫʧʧʝ ʦʪ ʢʘʞʜʦʡ ʢʦʨʦʚʳ ʝʞʝʜʥʝʚʥʦ ʙʳʣʦ 
ʧʦʣʫʯʝʥʦ ʥʘ 1,45 ʢʛ ʤʦʣʦʢʘ ʙʦʣʴʰʝ ʠ ʚ III 
ʛʨʫʧʧʝ ï ʥʘ 0,43 ʢʛ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥ-
ʪʨʦʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʞʠʚʦʪ-
ʥʳʭ II ʠ III ʛʨʫʧʧ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʨʝʟʫʣʴʪʘ-
ʪʦʚ ʢʦʥʪʨʦʣʴʥʳʭ ʜʦʝʢ ʥʘ 10,63 % ʠ 4,5 % 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ ʚ 
ʩʨʝʜʥʝʤ ʟʘ ʧʝʨʠʦʜ ʧʨʝʚʳʩʠʣʦ ʢʦʥʪʨʦʣʴʥʳʡ 
ʨʝʟʫʣʴʪʘʪ ʥʘ 0,35 ʧ.ʧ. ʚʦ II ʛʨʫʧʧʝ ʠ ʥʘ    
0,32 ʧ.ʧ. ï ʚ III ʛʨʫʧʧʝ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʦʯʝʚʠʥʳ ʚ ʤʦʣʦʢʝ 
ʢʦʨʦʚ II ʛʨʫʧʧʳ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥ-
ʪʨʦʣʴʥʦʡ, ʥʘ 6,4 % (ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ max 
45 ʛ/ʜʮ). ʊʘʢʦʝ ʧʦʚʳʰʝʥʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 
ʦ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝ-
ʥʘ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʝʛʦ ʚ ʧʨʦʜʫʢʮʠʶ.  

ʋʩʚʦʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʨ-
ʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʤʝʥ-
ʥʳʭ ʧʨʦʮʝʩʩʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʛʝʤʘʪʦʣʦʛʠ-
ʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ 
(ʪʘʙʣʠʮʳ 4ï6). 
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ʊʘʙʣʠʮʘ 4 ï ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ  

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

I ʢʦʥʪʨʦʣʴʥʘʷ II ʦʧʳʪʥʘʷ III ʦʧʳʪʥʘʷ 

ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ 
5,16Ñ0,179 
5,11Ñ0,294 

4,81Ñ0,079 
5,02Ñ0,237 

5,05Ñ0,286 
4,91Ñ0,385 

ʊʨʦʤʙʦʮʠʪʳ, 109 /ʣ 
284Ñ9,23 
216Ñ57,01 

148Ñ26,6 
278Ñ87,73 

241,5Ñ46,6 
142Ñ77,68 

ʃʝʡʢʦʮʠʪʳ, 109/ʣ 
12,83Ñ0,507 
9,78Ñ1,36 

19,67Ñ1,48 
11,38Ñ1,35 

19,55Ñ3,79 
13,63Ñ1,33 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 
96,0Ñ3,42 
89,5Ñ4,50 

82,33Ñ1,45 
87,25Ñ1,55 

89,5Ñ5,37 
82,0Ñ5,85 

ɻʝʤʘʪʦʢʨʠʪ, % 
26,0Ñ1,77 
25,7Ñ1,59 

20,87Ñ1,32 
23,75Ñ1,18 

22,93Ñ1,04 
22,23Ñ1,58 

ʉʦʜʝʨʞʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ 
ʢʦʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠʤʝʣʦ ʪʝʥʜʝʥ-
ʮʠʶ ʢ ʩʥʠʞʝʥʠʶ, ʪʦʛʜʘ ʢʘʢ ʩ ʚʚʦʜʦʤ ʢʦʨ-
ʤʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʫʨʦʚʝʥʴ ʛʣʘʚʥʳʭ ʢʣʝ-
ʪʦʢ ʢʨʦʚʠ ʧʦʚʳʩʠʣʩʷ ʥʘ 4,4 %. ɺʚʦʜ ʜʦʙʘʚ-
ʢʠ ʢʦʨʤʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʢʦʨʦʚʘʤ III 
ʛʨʫʧʧʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʠʥ-
ʪʝʥʩʠʚʥʦʩʪʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʩʥʠ-
ʞʝʥʠʠ ʫʨʦʚʥʷ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 
ʢʦʥʪʨʦʣʝʤ. 

ʋʨʦʚʝʥʴ ʛʝʤʘʪʦʢʨʠʪʘ ʢʘʢ ʠʜʝʥʪʠʬʠ-
ʢʘʪʦʨʘ ʘʢʪʠʚʥʦʩʪʠ ʛʘʟʦʦʙʤʝʥʘ ʚ ʢʨʦʚʠ ʢʦ-
ʨʦʚ II ʛʨʫʧʧʳ ʧʦʚʳʩʠʣʩʷ ʥʘ 13,8 % ʧʦ 
ʦʢʦʥʯʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʩʥʠʞʝʥʠʠ 
ʜʘʥʥʳʭ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 1,2 % ʠ ʚʦ III ʛʨʫʧ-
ʧʝ ï ʥʘ 3,1 %. 

ɻʝʤʦʛʣʦʙʠʥ ʚ ʢʨʦʚʠ ʢʦʨʦʚ II ʛʨʫʧʧʳ 
ʙʳʣ ʥʠʞʝ ʚ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʧʦʩʣʝ 
ʩʢʘʨʤʣʠʚʘʥʠʷ ʢʦʨʤʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʫʚʝ- 
ʣʠʯʠʣʩʷ ʥʘ 5,9 %. ɺ ʢʦʥʪʨʦʣʝ ʠ ʚ III ʛʨʫʧʧʝ 

ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 
ʥʘ 6,8 ʠ 8,4 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʃʝʡʢʦʮʠʪʘʨʥʳʡ ʧʨʦʬʠʣʴ ʢʨʦʚʠ ʢʦʨʦʚ 
ʚ ʧʝʨʠʦʜ ʣʘʢʪʘʮʠʠ ʠ ʩ ʚʚʦʜʦʤ ʢʦʨʤʦʚʳʭ 
ʢʦʥʮʝʥʪʨʘʪʦʚ, ʦʙʦʛʘʱʝʥʥʳʭ ʬʦʩʬʘʪʠʜʥʦ-
ʤʘʩʣʷʥʦʡ ʵʤʫʣʴʩʠʝʡ ʚ ʨʘʟʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ, 
ʠʤʝʣ ʩʭʦʜʥʳʝ ʠʟʤʝʥʝʥʠʷ (ʪʘʙʣʠʮʘ 5). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʣʠʤʬʦʮʠ-
ʪʦʚ ʩ ʨʦʩʪʦʤ ʩʨʦʢʘ ʣʘʢʪʘʮʠʠ ʩʥʠʞʘʣʩʷ ʚ 
ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪ-
ʥʳʭ. ʆʜʥʘʢʦ ʝʩʣʠ ʩʥʠʞʝʥʠʝ ʚ ʢʦʥʪʨʦʣʝ 
ʩʦʩʪʘʚʠʣʦ 26,2 %, ʪʦ ʚʦ II ʠ III ʛʨʫʧʧʘʭ ï 
40,6 ʠ 36,5 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʴʥʳʭ 
ʜʘʥʥʳʭ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʣʫʯʰʝ-
ʥʠʠ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʢʦʨʦʚ, ʦʛʨʘʥʠʯʝ-
ʥʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʩʥʠ-
ʞʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʘʢʠʭ ʨʝʧʘʨʘʪʠʚʥʳʭ     
ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʢʣʝʪʢʘʭ, ʢʘʢ ʣʠʤʬʦ-
ʮʠʪʳ.  

ʊʘʙʣʠʮʘ 5 ï ʃʝʡʢʦʮʠʪʘʨʥʘʷ ʢʘʨʪʠʥʘ ʢʨʦʚʠ ʢʦʨʦʚ ʚ ʧʝʨʠʦʜ ʨʘʟʜʦʷ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

I ʢʦʥʪʨʦʣʴʥʘʷ II ʦʧʳʪʥʘʷ III ʦʧʳʪʥʘʷ 

ʃʠʤʬʦʮʠʪʳ (LYM), 109/ʣ 
7,45Ñ1,27 
5,50Ñ2,12 

8,63Ñ1,39 
5,13Ñ0,69 

7,95Ñ1,25 
5,05Ñ0,456 

ʂʣʝʪʢʠ ʩʨʝʜʥʝʛʦ 
ʨʘʟʤʝʨʘ (MID), 109/ʣ 

1,90Ñ0,196 
1,43Ñ0,295 

2,33Ñ0,291 
1,15Ñ0,171 

2,15Ñ0,362 
1,45Ñ0,176 

ɻʨʘʥʫʣʦʮʠʪʳ (GRAN), 109/ʣ 
3,48Ñ1,101 
2,85Ñ2,11 

8,70Ñ1,504 
4,85Ñ0,46 

9,45Ñ2,43 
7,13Ñ0,73 

ʋʨʦʚʝʥʴ ʢʣʝʪʦʢ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ 
ʢʘʢ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʣʝʡʢʦʮʠʪʦʚ ʥʘ 
ʥʘʯʘʣʦ ʦʧʳʪʘ ʚ ʢʨʦʚʠ ʢʦʨʦʚ II ʠ III ʛʨʫʧʧ 
ʙʳʣ ʥʘʤʥʦʛʦ ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝ-
ʣʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʦʢʦʥʯʘʥʠʠ ʨʘʟʜʦʷ 
ʵʪʠ ʬʦʨʤʳ ʣʝʡʢʦʮʠʪʘʨʥʳʭ ʢʣʝʪʦʢ ʠʤʝʶʪ 
ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ ʫ ʢʦʨʦʚ ʦʧʳʪʥʳʭ 
ʛʨʫʧʧ:  ʧʨʠ ʩʥʠʞʝʥʠʠ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 24,7 %  

ʚʦ II ʛʨʫʧʧʝ ʫʨʦʚʝʥʴ ʢʣʝʪʦʢ ʩʨʝʜʥʝʛʦ ʨʘʟ-
ʤʝʨʘ ʩʥʠʟʠʣʩʷ ʚ 2,03 ʨʘʟʘ ʠ ʚ III ʛʨʫʧʧʝ ï ʚ 
1,5 ʨʘʟʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʛʨʘʥʫʣʦʮʠʪʦʚ ʚ ʢʨʦʚʠ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣʦ ʥʘʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ ʫ 
ʢʦʨʦʚ ʚ ʢʦʥʪʨʦʣʝ, ʠ ʧʨʝʚʳʩʠʣʦ ʥʦʨʤʘʪʠʚ-
ʥʳʡ ʧʨʝʜʝʣ. ʆʜʥʘʢʦ ʩ ʚʚʦʜʦʤ ʢʦʥʮʝʥʪʨʘʪʘ 
ʠʭ  ʫʨʦʚʝʥʴ  ʚ  ʢʨʦʚʠ  ʞʠʚʦʪʥʳʭ  II  ʛʨʫʧʧʳ 
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ʩʥʠʟʠʣʩʷ ʥʘ 44,3 %, III ʛʨʫʧʧʳ ï ʥʘ 24,6 % 
ʧʨʠ ʩʥʠʞʝʥʠʠ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 18,1 %. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʥʘʯʘʣʦ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ ʚ ʢʨʦʚʠ ʢʦʨʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʫʨʦ-
ʚʝʥʴ ʣʝʡʢʦʮʠʪʦʚ ʙʳʣ ʚʳʰʝ ʥʦʨʤʘʪʠʚʥʦʛʦ. 
ɺʚʦʜ ʜʦʙʘʚʢʠ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʤʝʩʷʮʝʚ ʦʢʘ-
ʟʘʣ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʫʩʪʘ-
ʥʦʚʣʝʥʠʝ ʟʘʱʠʪʥʦʡ ʬʫʥʢʮʠʠ ʩʪʝʥʦʢ ʢʠ-
ʰʝʯʥʠʢʘ ʧʨʠ ʧʦʪʨʝʙʣʝʥʠʠ ʬʦʩʬʦʣʠʧʠʜʦʚ. 
ʋʨʦʚʝʥʴ ʣʝʡʢʦʮʠʪʦʚ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ 
ʩʥʠʟʠʣʩʷ ʚ 1,7 ʠ 1,4 ʨʘʟʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩ-
ʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ. 

ʇʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʢʦʨʤʦʚʳʭ ʢʦʥ-
ʮʝʥʪʨʘʪʦʚ ʠʟʤʝʥʠʣʦʩʴ ʪʝʯʝʥʠʝ ʦʙʤʝʥʥʳʭ 
ʧʦʪʦʢʦʚ, ʫʚʝʣʠʯʠʣʘʩʴ ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ, 
ʠʟʤʝʥʠʣʘʩʴ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʥʝʯʥʳʭ ʤʝʪʘ-
ʙʦʣʠʪʦʚ (ʪʘʙʣʠʮʘ 6). 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ ʧʦ 
ʦʢʦʥʯʘʥʠʠ ʧʝʨʠʦʜʘ ʨʘʟʜʦʷ ʩʥʠʞʘʝʪ ʩʚʦʶ 
ʘʢʪʠʚʥʦʩʪʴ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʫʤʝʥʴʰʝʥʠʠ  

ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʤʦʯʝʚʠʥʳ. ʋʩʪʘ-
ʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʦʙʱʝʛʦ 
ʙʝʣʢʘ ʚ ʢʨʦʚʠ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʢʦʨʦʚ ʩ ʪʝʯʝ-
ʥʠʝʤ ʩʨʦʢʘ ʣʘʢʪʘʮʠʠ ʥʘ 11,5 % ʚʦ II ʛʨʫʧʧʝ 
ʥʘʙʣʶʜʘʣʦʩʴ ʦʛʨʘʥʠʯʝʥʠʝ ʩʥʠʞʝʥʠʷ ʘʢʪʠʚ-
ʥʦʩʪʠ ʪʝʯʝʥʠʷ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ     
3,2 %, ʘ ʚ III ʛʨʫʧʧʝ ï ʥʘ 1,03 %. ʇʦ ʫʨʦʚ-
ʥʶ ʦʙʱʝʛʦ ʧʨʦʪʝʠʥʘ ʢʦʨʦʚʳ II ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʧʨʝʚʟʦʰʣʠ ʢʦʥʪʨʦʣʴʥʳʭ ʥʘ 3,6 %, 
III ʛʨʫʧʧʳ ï ʥʘ 10,6 %. 

ʂʦʣʠʯʝʩʪʚʦ ʫʩʚʘʠʚʘʝʤʦʡ ʦʨʛʘʥʠʟʤʦʤ 
ʤʦʯʝʚʠʥʳ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙ-
ʨʘʟʦʚʘʥʠʷ ʙʝʣʢʘ ʠ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʘʟʦʪʘ ʩ 
ʢʘʣʦʤ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʠ ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ 
ʤʦʯʝʚʠʥʳ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 5,0 %, ʚʳʟʚʘʥʥʦʤ 
ʫʤʝʥʴʰʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʤʝʥʘ, ʚ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ II ʦʥʦ ʩʦʩʪʘʚʠʣʦ 9,8 %, ʚ III 
ʛʨʫʧʧʝ ï 13 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʴʥʳʭ 
ʜʘʥʥʳʭ.  

 

ʊʘʙʣʠʮʘ 6 ï ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ ʢʦʨʦʚ  

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

I ʢʦʥʪʨʦʣʴʥʘʷ II ʦʧʳʪʥʘʷ III ʦʧʳʪʥʘʷ 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 
73,28Ñ1,27 
64,85Ñ0,419 

69,40Ñ1,15 
67,20Ñ3,08 

72,50Ñ3,56 
71,75Ñ3,17 

ɸʣʴʙʫʤʠʥʳ, ʛ/ʣ 
32,78Ñ1,77 
30,83Ñ1,33 

29,03Ñ1,12 
27,45Ñ0,97 

27,03Ñ0,49 
27,08Ñ1,85 

ɻʣʦʙʫʣʠʥʳ, ʛ/ʣ 
35,5Ñ3,14 
34,03Ñ1,13 

37,73Ñ0,81 
39,75Ñ2,69 

45,50Ñ3,49 
44,40Ñ4,54 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 
1,03Ñ0,025 
1,50Ñ0,020 

1,10Ñ0,058 
1,63Ñ0,067 

1,13Ñ0,165 
1,73Ñ0,048 

ʄʦʯʝʚʠʥʘ, ʤʤʦʣʴ/ʣ 
10,40Ñ0,29 
9,88Ñ0,16 

10,68Ñ0,98 
9,63Ñ0,736 

11,15Ñ0,46 
9,70Ñ0,596 

ʂʨʝʘʪʠʥʠʥ, ʤʢʤʦʣʴ/ʣ 
62,54Ñ3,82 
61,70Ñ3,45 

60,01Ñ8,79 
58,27Ñ2,03 

60,13Ñ2,59 
65,56Ñ2,05 

ʊʨʠʛʣʠʮʝʨʠʜʳ, ʤʤʦʣʴ/ʣ 
0,02Ñ0,005 
0,03Ñ0,004 

0,03Ñ0,003 
0,03Ñ0,008 

0,03Ñ0,008 
0,03Ñ0,012 

ʆʙʱʠʡ ʙʠʣʠʨʫʙʠʥ, ʤʢʤʦʣʴ/ʣ 
1,60Ñ0,259 
1,07Ñ0,18 

1,41Ñ0,436 
1,36Ñ0,327 

0,94Ñ0,097 
1,10Ñ0,134 

ʍʦʣʝʩʪʝʨʠʥ, ʤʤʦʣʴ/ʣ 
0,33Ñ0,028 
0,30Ñ0,011 

0,24Ñ0,031 
0,26Ñ0,027 

0,22Ñ0,012 
0,20Ñ0,020 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʝʘʪʠʥʠʥʘ, ʧʨʦʜʫʢʪʘ 
ʦʙʤʝʥʘ ʧʨʦʪʝʠʥʘ ʚ ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚ, ʥʘ 
ʬʦʥʝ ʪʝʥʜʝʥʮʠʠ ʢ ʩʥʠʞʝʥʠʶ ʚ ʢʦʥʪʨʦʣʝ, 
ʚʦ II ʛʨʫʧʧʝ ʩʦʩʪʘʚʣʷʣʦ 2,9 % ʧʨʠ ʧʦʚʳʰʝ-
ʥʠʠ ʝʛʦ ʫʨʦʚʥʷ ʫ ʢʦʨʦʚ III ʛʨʫʧʧʳ ʥʘ 9,0 %. 
ɼʘʥʥʳʡ ʬʘʢʪʦʨ ʩʚʷʟʘʥ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʧʨʦ-
ʮʝʩʩʘʭ ʦʙʤʝʥʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʨʘʩʭʦʜʫʶʪʩʷ ʧʠʪʘ-
ʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. ɸʤʠʥʦʢʠʩʣʦʪʳ, ʥʝ 
ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʝʩʷ ʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 
ʧʨʝʚʨʘʱʘʶʪʩʷ  ʚ ʢʨʝʘʪʠʥ, ʟʘʪʝʤ ï ʚ ʢʨʝʘʪʠ- 

ʥʠʥ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʚʳʰʝʥʠʠ ʠʭ 
ʨʘʩʭʦʜʘ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ. 

ʋʛʣʝʚʦʜʥʳʡ ʦʙʤʝʥ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠ-
ʚʦʪʥʳʭ ʧʦ ʦʢʦʥʯʘʥʠʠ ʧʝʨʠʦʜʘ ʨʘʟʜʦʷ ʟʘʯʘ-
ʩʪʫʶ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷ-
ʤʠ ʫʨʦʚʥʷ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 
ʪʘʢʦʚʳʤʠ ʥʘ ʥʘʯʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉ ʨʦ-
ʩʪʦʤ ʣʘʢʪʘʮʠʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʘʭʘʨʘ ʚ ʢʨʦ-
ʚʠ ʫ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʫʚʝʣʠʯʠʣʘʩʴ. 
ʋʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʦʧʳʪ-
ʥʳʭ  ʞʠʚʦʪʥʳʭ  ʥʘ  ʬʦʥʝ  ʧʦʚʳʰʝʥʠʷ  ʧʨʦ- 
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ʜʫʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʷʨʢʠʤ ʧʦʣʦʞʠʪʝʣʴ-
ʥʳʤ ʬʘʢʪʦʨʦʤ ʘʢʪʠʚʥʦʛʦ ʪʝʯʝʥʠʷ ʫʛʣʝʚʦʜ-
ʥʦʛʦ ʦʙʤʝʥʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝ-
ʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʨʘʮʠʦʥʘ. ɼʘʥʥʳʝ ʫʨʦʚ-
ʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦ-
ʣʝʤ ʙʳʣʠ ʚʳʰʝ ʥʘ 8,3 ʠ 15,20 %. ʉʪʦʠʪ ʦʪ-
ʤʝʪʠʪʴ, ʯʪʦ ʤʝʥʴʰʘʷ ʨʘʟʥʠʮʘ ʧʦ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ ʛʣʶʢʦʟʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʨʫʧʧʝ ʩ 
ʤʘʢʩʠʤʘʣʴʥʳʤ ʫʜʦʝʤ. 

ɾʠʨʦʚʦʡ ʦʙʤʝʥ ʫ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚ-
ʥʳʭ ʢʦʨʦʚ ʚʩʝʛʜʘ ʧʨʝʪʝʨʧʝʚʘʝʪ ʠʟʣʠʰʥʝʝ 
ʥʘʧʨʷʞʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʤʦʙʠʣʠʟʘʮʠʷ ʞʠʨʦ-
ʚʳʭ ʟʘʧʘʩʦʚ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʣʝʛʢʦʧʝʨʝʚʘʨʠ-
ʤʳʭ ʫʛʣʝʚʦʜʦʚ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʥʘʨʫʰʝʥʠʝ 
ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʚʚʦ-
ʜʦʤ ʥʦʚʦʛʦ ʢʦʨʤʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʫʨʦ-
ʚʝʥʴ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʦʩʪʘʚʘʣʩʷ ʩʪʘʙʠʣʴʥʳʤ, 
ʪʦʛʜʘ ʢʘʢ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʦʪʤʝʯʝʥʦ 
ʝʛʦ ʧʦʚʳʰʝʥʠʝ ʚ 1,5 ʨʘʟʘ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ 
ʜʣʷ ʦʢʦʥʯʘʥʠʷ ʧʝʨʠʦʜʘ ʨʘʟʜʦʷ. 

ʊʨʘʥʩʬʦʨʤʘʮʠʶ ʠ ʤʝʪʘʙʦʣʠʟʤ ʧʨʦ-
ʜʫʢʪʦʚ ʞʠʨʦʚʦʛʦ ʦʙʤʝʥʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʚ 
ʧʝʯʝʥʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ ʭʦ-
ʣʝʩʪʝʨʠʥʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʢʨʦʚʠ ʢʦʥ-
ʪʨʦʣʴʥʳʭ ʢʦʨʦʚ ʦʪʤʝʯʝʥʦ ʝʛʦ ʩʥʠʞʝʥʠʝ ʥʘ 
9,1 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʥʥʳʭ ʥʘ ʥʘʯʘʣʦ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ. ɺ ʢʨʦʚʠ ʢʦʨʦʚ II ʛʨʫʧʧʳ  ʦʪʤʝ- 

ʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ ʥʘ 
8,3 % ʚ ʪʦʤ ʞʝ ʩʨʘʚʥʝʥʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʦ-
ʛʦ ʤʝʪʘʙʦʣʠʪʘ ʚ III ʛʨʫʧʧʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʜʘʥʥʳʭ ʥʘ ʥʘʯʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʠʞʝ ʥʘ 
9,1 %, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʣʠʷʥʠʝʤ ʙʦʣʝʝ ʚʳ-
ʩʦʢʦʛʦ ʫʨʦʚʥʷ ʞʠʨʘ ʠ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 
ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʤʠʢʨʦʬʣʦʨʳ 
ʨʫʙʮʘ. 

ɸʢʪʠʚʥʦʩʪʴ ɸʩɸʊ ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʥʘ 6,8 %, ʚʦ II ʦʧʳʪʥʦʡ ï 
ʥʘ 5,1 % ʧʨʠ ʥʝʠʟʤʝʥʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʚ III 
ʛʨʫʧʧʝ. 

ɸʢʪʠʚʥʦʩʪʴ ɸʣɸʊ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ 
ʠʤʝʣʘ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ ʩ ʪʝʯʝʥʠʝʤ 
ʩʨʦʢʘ ʣʘʢʪʘʮʠʠ. ʈʘʟʥʠʮʘ ʩ ʢʦʥʪʨʦʣʝʤ ʩʦ-
ʩʪʘʚʠʣʘ 11,8 % ʚʦ II ʦʧʳʪʥʦʡ ʠ 10,2 % ï ʚ 
III ʛʨʫʧʧʝ.  

ʆʙʤʝʥ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʚ ʯʘʩʪ-
ʥʦʩʪʠ ʢʘʣʴʮʠʷ, ʦʩʥʦʚʥʦʛʦ ʤʘʢʨʦʵʣʝʤʝʥʪʘ ʚ 
ʧʝʨʠʦʜ ʨʘʟʜʦʷ, ʫʚʝʣʠʯʠʣʩʷ ʥʘ 5,9 % ʫ ʢʦ-
ʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʉ ʚʚʦʜʦʤ ʥʦʚʦʛʦ 
ʢʦʥʮʝʥʪʨʘʪʘ ʫʨʦʚʝʥʴ ʢʘʣʴʮʠʷ ʚ ʢʨʦʚʠ ʢʦ-
ʨʦʚ II ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦʚʳʩʠʣʩʷ ʥʘ        
3,7 %, III ʛʨʫʧʧʳ ï ʥʘ 6,1 %. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʚʦʜʘ 
ʢʦʨʤʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʚ ʨʘʮʠʦʥʳ ʢʦʨʦʚ ʚ 
ʧʝʨʠʦʜ ʨʘʟʜʦʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 7. 

ʊʘʙʣʠʮʘ 7 ï ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʤ ʢʦʨʦ-
ʚʘʤ ʢʦʨʤʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʂʂ-ɸʇ/1, ʦʙʦʛʘʱʝʥʥʳʭ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʣʠʧʠʜʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

I II III 

ɿʘʪʨʘʪʳ ʢʦʨʤʦʚ ʥʘ 1 ʢʛ ʤʦʣʦʢʘ, ʢ.ʝʜ. 1,15 1,19 1,14 

ʈʘʩʭʦʜ ʢʦʨʤʦʚ ʥʘ 1 ʛʦʣʦʚʫ, ʮ.ʢ.ʝʜ. 12,98 14,35 12,69 

ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʢʦʨʤʦʚ ʥʘ 1 ʛʦʣʦʚʫ, ʨʫʙ. 214 237 236 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʢ.ʝʜ., ʨʫʙ. 0,219 0,235 0,241 

ʉʪʦʠʤʦʩʪʴ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʨʘʮʠʦʥʘ, ʨʫʙ. 3,58 3,95 3,94 

ʉʪʦʠʤʦʩʪʴ ʢʦʨʤʦʚ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ, ʨʫʙ. 0,19 0,20 0,21 

ʇʦʣʫʯʝʥʦ ʚʘʣʦʚʦʛʦ ʥʘʜʦʷ, ʢʛ 1129,6 1206,0 1113,0 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʢʦʨʤʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, % 50,3 

ʆʙʱʠʝ ʟʘʪʨʘʪʳ ʥʘ ʚʘʣʦʚʳʡ ʥʘʜʦʡ, ʨʫʙ. 429,2 470,3 456,3 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʢʛ ʧʨʠʨʦʩʪʘ, ʨʫʙ. 0,38 0,39 0,41 

ʉʥʠʞʝʥʠʝ/ʧʦʚʳʰʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 1 ʣ ʤʦʣʦʢʘ  
ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ I ʛʨʫʧʧʝ, ʨʫʙ. 

- +0,01 +0,03 

ʉʥʠʞʝʥʠʝ/ʧʦʚʳʰʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 1 ʣ ʤʦʣʦʢʘ  
ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ I ʛʨʫʧʧʝ, % 

- 2,6 7,9 
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ɿɸʂʃʖʏɽʅʀɽ 
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʢʘʨʤʣʠʚʘʥʠʷ ʢʦʨʤʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ    
ʂʂ-ɸʇ/1, ʦʙʦʛʘʱʝʥʥʳʭ ʣʠʧʠʜʘʤʠ ʚ ʨʘʟʥʳʭ 
ʜʦʟʠʨʦʚʢʘʭ (ʚ ʢʦʣʠʯʝʩʪʚʝ 20,7 ʠ 21,4 %), 
ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙ- 

ʤʝʥ ʚʝʱʝʩʪʚ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʝʥ-
ʥʳʡ ʩʦʩʪʘʚ ʤʦʣʦʢʘ. ʋ ʢʦʨʦʚ ʦʪʤʝʯʝʥʦ ʧʦ-
ʚʳʰʝʥʠʝ ʩʨʝʜʥʝʛʦ ʫʜʦʷ ʟʘ ʧʝʨʠʦʜ ʦʧʳʪʘ ʥʘ 
10,8 % ʠ 4,7 %, ʞʠʨʥʦʩʪʴ ʤʦʣʦʢʘ ʫʚʝʣʠʯʠ-
ʣʘʩʴ ʥʘ 0,13 ʠ 0,22 ʧ.ʧ., ʫʨʦʚʝʥʴ ʙʝʣʢʘ ʚ ʤʦ-
ʣʦʢʝ ï ʥʘ 0,5 ʠ 0,32 ʧ.ʧ.  
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ʅɸʈʋʐɽʅʀɽ ʋʉʃʆɺʀʁ ɸʂɺɸʈʀʋʄʅʆɻʆ ʉʆɼɽʈɾɸʅʀʗ  

ʂɸʂ ʌɸʂʊʆʈ ɻʀɹɽʃʀ ɸʂʉʆʃʆʊʃɽʁ 
 

ʈʝʟʶʤʝ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʩʦʣʦʪʣʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʚ ʘʢʚʘʨʠʫʤʠʩʪʠʢʝ. ʆʜʥʘʢʦ ʠʥʬʦʨʤʘ-

ʮʠʠ ʥʘ ʪʝʤʫ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʥʝ ʪʘʢ ʤʥʦʛʦ. ʕʪʦ ʟʘʯʘʩʪʫʶ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʷʤ ʠʭ ʩʦ-
ʜʝʨʞʘʥʠʷ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʨʘʟʣʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʛʠʙʝʣʠ.  

ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʩʣʫʯʘʠ ʛʠʙʝʣʠ ʜʚʫʭ ʘʢʩʦʣʦʪʣʝʡ, ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʧʨʠʯʠʥʳ, ʧʨʠʚʝʜʰʠʝ ʢ ʠʭ ʛʠʙʝʣʠ, ʘ 
ʪʘʢʞʝ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʭʦʜʫ ʟʘ ʜʘʥʥʳʤʠ ʘʤʬʠʙʠʷʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʢʩʦʣʦʪʣʴ, ʘʢʚʘʨʠʫʤ, ʘʤʬʠʙʠʷ, ʢʘʤʥʠ, ʦʙʩʪʨʫʢʮʠʷ. 

 
Summary 

Currently, the axolotl has become popular in aquariums. However, little information is described on the topic 
of the rules of their captivity. This leads to various diseases and death.  

This article describes the case of the death of two axolotls, identifies the reasons, and provides important rec-
ommendations for the care of amphibians. 

Keywords: axolotl, aquarium, amphibian, rocks, obstruction. 
 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 03.04.2025 ʛ. 

ɺɺɽɼɽʅʀɽ 
ɸʢʩʦʣʦʪʣʴ (Axolotl) (ʨʠʩʫʥʦʢ 1) ï 

ʥʝʦʪʝʥʠʯʝʩʢʘʷ ʣʠʯʠʥʢʘ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ 
ʘʤʙʠʩʪʦʤ, ʟʝʤʥʦʚʦʜʥʳʭ ʠʟ ʩʝʤʝʡʩʪʚʘ 
Ambystomidae ʦʪʨʷʜʘ Caudata (ʨʠʩʫʥʦʢ 2). 
ɼʘʥʥʳʡ ʚʠʜ ʩʘʣʘʤʘʥʜʨ ʚʦʜʠʪʩʷ ʚ ʧʨʝʩʥʳʭ 
ʚʦʜʘʭ ʜʚʫʭ ʦʟʝʨ ï ʉʦʯʠʤʘʣʴʢʦ ʠ ʏʘʣʴʢʦ, 
ʄʝʢʩʠʢʘ [1, 6]. 

 
 
 

ʕʪʦʪ ʚʠʜ ʩʘʣʘʤʘʥʜʨ ʠʥʪʝʨʝʩʝʥ ʪʝʤ, 
ʯʪʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʘʤʬʠʙʠʡ, ʩʧʦʩʦ-
ʙʝʥ ʩʦʭʨʘʥʷʪʴ ʩʚʦʶ ʣʠʯʠʥʦʯʥʫʶ ʬʦʨʤʫ ʚʦ 
ʚʟʨʦʩʣʦʤ ʚʦʟʨʘʩʪʝ. ʀʟ ʵʪʦʛʦ ʬʘʢʪʘ ʩʣʝʜʫʝʪ, 
ʯʪʦ ʧʦʣʦʚʦʟʨʝʣʳʤ ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʚ ʣʠʯʠ-
ʥʦʯʥʦʡ ʬʦʨʤʝ. ɼʘʥʥʘʷ ʘʜʘʧʪʘʮʠʷ ʥʘʟʳʚʘʝʪ-
ʩʷ ʥʝʦʪʝʥʠʝʡ.  

ʅʝʦʪʝʥʠʷ ʫ ʘʢʩʦʣʦʪʣʝʡ ʦʙʫʩʣʘʚʣʠʚʘʝʪ-
ʩʷ ʥʝʜʦʩʪʘʪʢʦʤ ʛʦʨʤʦʥʘ ʪʠʨʝʦʜʠʥʘ. ʆʜʥʘʢʦ 
ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʥʠ  ʩʧʦʩʦʙʥʳ 

ʈʠʩʫʥʦʢ 1 ï ɸʢʩʦʣʦʪʣʴ  

ʈʠʩʫʥʦʢ 2 ï ɾʝʣʪʦʧʷʪʥʠʩʪʘʷ  
ʘʤʙʠʩʪʦʤʘ  
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ʧʨʝʚʨʘʱʘʪʴʩʷ ʚʦ ʚʟʨʦʩʣʫʶ ʘʤʙʠʩʪʦʤʫ: ʧʨʠ 
ʧʝʨʝʤʝʱʝʥʠʠ ʘʢʩʦʣʦʪʣʷ ʚ ʙʦʣʝʝ ʧʨʦʭʣʘʜ-
ʥʫʶ ʠ ʩʫʭʫʶ ʩʨʝʜʫ, ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʚʦ-
ʜʳ, ʘ ʪʘʢʞʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʧʠʱʫ ʠʣʠ ʚ 
ʠʥʲʝʢʮʠʷʭ ʛʦʨʤʦʥʘ ʪʠʨʦʢʩʠʥʘ [1, 6]. 

ʀʩʪʦʨʠʷ ʘʢʩʦʣʦʪʣʝʡ ʥʘʯʘʣʘʩʴ ʚ 18 
ʚʝʢʝ, ʢʦʛʜʘ ʠʩʧʘʥʩʢʠʡ ʢʦʥʢʠʩʪʘʜʦʨ ʍʫʘʥ 
ʜʝ ɻʨʠʭʘʣʴʚʘ ʧʨʠʚʸʟ ʠʭ ʚ ɽʚʨʦʧʫ, ʦʜʥʘʢʦ 
ʦʩʦʙʦʛʦ ʠʥʪʝʨʝʩʘ ʦʥʠ ʪʦʛʜʘ ʥʝ ʚʳʟʚʘʣʠ. ɺ 
ʥʘʯʘʣʝ 19 ʚʝʢʘ ʠʟʫʯʝʥʠʝʤ ʜʘʥʥʦʛʦ ʚʠʜʘ 
ʩʘʣʘʤʘʥʜʨ ʟʘʥʷʣʩʷ ʬʨʘʥʮʫʟʩʢʠʡ ʟʦʦʣʦʛ 
ʆʛʶʩʪ ɸʥʨʠ ɼʶʤʝʨʠʣ. ʆʥ ʙʳʣ ʫʚʝʨʝʥ, ʯʪʦ 
ʘʢʩʦʣʦʪʣʴ ī ɻʪʦ ʣʠʯʠʥʢʠ ʥʝʠʟʚʝʩʪʥʦʛʦ ʚʠ-
ʜʘ ʩʘʣʘʤʘʥʜʨ. ʕʪʦ ʧʨʦʜʦʣʞʘʣʦʩʴ ʜʦ ʪʝʭ 
ʧʦʨ, ʧʦʢʘ ʩʧʫʩʪʷ 6 ʤʝʩʷʮʝʚ ʝʛʦ ʦʩʦʙʠ ʥʝ 
ʨʘʟʤʥʦʞʠʣʠʩʴ. ʅʘʯʠʥʘʷ ʩ ʩʝʨʝʜʠʥʳ 19 ʚʝ-
ʢʘ ʠ ʜʦ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ 
ʩʧʦʩʦʙʥʦʩʪʠ ʨʝʛʝʥʝʨʠʨʦʚʘʪʴ, ʘʢʩʦʣʦʪʣʴ 
ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩ-
ʧʦʣʴʟʫʝʤʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʘ 
ʪʘʢʞʝ ʦʜʥʠʤ ʠʟ ʩʠʤʚʦʣʦʚ ʥʘʫʢʠ ʠ ʙʠʦ-
ʣʦʛʠʠ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʩʦʣʦʪʣʴ ʪʘʢʞʝ 
ʟʘʚʦʝʚʘʣ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʘʢʚʘʨʠʫʤʠʩʪʠʢʝ, 
ʝʛʦ ʟʘʚʦʜʷʪ ʚ ʢʘʯʝʩʪʚʝ ʜʦʤʘʰʥʝʛʦ ʧʠʪʦʤʮʘ. 
ʂʨʘʡʥʝ ʚʘʞʥʦ ʩʦʟʜʘʪʴ ʝʤʫ ʥʝʦʙʭʦʜʠʤʳʝ 
ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ, ʚʝʜʴ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, 
ʯʪʦ ʘʢʩʦʣʦʪʣʠ ʦʙʣʘʜʘʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 
ʩʠʣʴʥʦʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʦʥʠ ʜʦʚʦʣʴ-
ʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʫʩʣʦʚʠʷʤ ʚʥʝʰʥʝʡ 
ʩʨʝʜʳ (ʪʝʤʧʝʨʘʪʫʨʘ, ʥʘʩʳʱʝʥʥʦʩʪʴ ʚʦʜʳ 
ʢʠʩʣʦʨʦʜʦʤ, ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ), ʠ ʧʨʠ ʥʝʩʦ-
ʙʣʶʜʝʥʠʠ ʥʦʨʤ ʩʦʜʝʨʞʘʥʠʷ ʤʦʛʫʪ ʚʦʟʥʠ-
ʢʘʪʴ ʩʚʦʡʩʪʚʝʥʥʳʝ ʘʢʩʦʣʦʪʣʷʤ ʧʘʪʦʣʦʛʠʠ, 
ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ 
ʢ ʛʠʙʝʣʠ ʞʠʚʦʪʥʦʛʦ, ʚʝʜʴ ʟʘʙʦʣʝʚʘʥʠʷ ʫ 
ʥʠʭ ʧʨʦʪʝʢʘʶʪ ʚ ʪʷʞʝʣʦʡ ʬʦʨʤʝ ʠ ʯʘʩʪʦ ʥʝ 
ʧʦʜʜʘʶʪʩʷ ʣʝʯʝʥʠʶ. ʂ ʪʦʤʫ ʞʝ ʜʦʩʪʘʪʦʯʥʦ 
ʩʣʦʞʥʦ ʥʘʡʪʠ ʛʨʘʤʦʪʥʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 
ʚʨʘʯʘ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʝʛʦʩʷ ʥʘ ʪʘʢʠʭ ʵʢ-
ʟʦʪʠʯʝʩʢʠʭ ʞʠʚʦʪʥʳʭ. 

ɸʢʩʦʣʦʪʣʠ ʷʚʣʷʶʪʩʷ ʭʦʣʦʜʥʦʚʦʜʥʳ-
ʤʠ ʞʠʚʦʪʥʳʤʠ, ʥʦʨʤʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ 
ʘʢʚʘʨʠʫʤʝ ʜʣʷ ʥʠʭ ï 16ï20 Áʉ. ʊʝʤʧʝʨʘʪʫ-
ʨʘ ʚʳʰʝ 25 Áʉ ʩʤʝʨʪʝʣʴʥʦ ʦʧʘʩʥʘ, ʟʘʯʘ-
ʩʪʫʶ ʜʦʩʪʘʪʦʯʥʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʧʦʚʳ-
ʰʝʥʠʷ ʜʘʥʥʦʡ ʦʪʤʝʪʢʠ, ʯʪʦʙʳ ʩʧʨʦʚʦʮʠʨʦ-
ʚʘʪʴ ʮʝʣʳʡ ʨʷʜ ʩʠʩʪʝʤʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 
ɼʣʷ ʦʭʣʘʞʜʝʥʠʷ ʚʦʜʳ ʠ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘ-
ʪʫʨʳ ʚ ʘʢʚʘʨʠʫʤʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʩʪʘʥʮʠʶ ʢʦʥʪʨʦʣʷ, ʦʜʥʘʢʦ ʦʥʠ ʦʯʝʥʴ ʜʦʨʦ-
ʛʠʝ ʠ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʨʫʧʥʳʭ ʘʢʚʘ-
ʨʠʫʤʘʭ ʩ ʜʦʨʦʛʠʤʠ ʨʳʙʘʤʠ. ɹʦʣʝʝ ʧʨʦ-
ʩʪʳʤ ʚʘʨʠʘʥʪʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʯʠʪʘʶʪʩʷ 
ʢʫʣʝʨʳ  ʠʣʠ  ʚʝʥʪʠʣʷʪʦʨ,  ʩʧʦʩʦʙʥʳʝ   ʩʥʠ- 

ʟʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʘʢʚʘʨʠʫʤʝ ʥʘ 2ï4 Áʉ. 
ʏʘʩʪʦ ʘʢʚʘʨʠʫʤʳ ʦʭʣʘʞʜʘʶʪ ʚʨʫʯʥʫʶ, ʠʩ-
ʧʦʣʴʟʫʷ ʙʫʪʳʣʢʠ ʩ ʣʴʜʦʤ. 

ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʩʦʜʝʨ-
ʞʘʥʠʷ ʘʢʩʦʣʦʪʣʝʡ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʘʷ 
ʦʯʠʩʪʢʘ ʚʦʜʳ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʬʠʣʴʪʨʳ ʩ ʤʦʱʥʦʡ ʧʦʤʧʦʡ. ʆʜʥʘʢʦ ʜʘʞʝ 
ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ 
ʤʝʥʷʪʴ ʚʦʜʫ (ʯʘʩʪʷʤʠ, ʥʦ ʨʝʛʫʣʷʨʥʦ ï 30 % 
ʦʙʲʝʤʘ ʚ ʥʝʜʝʣʶ), ʪʘʢ ʢʘʢ ʜʘʞʝ ʩʘʤʳʝ 
ʤʦʱʥʳʝ ʬʠʣʴʪʨʳ ʥʝ ʤʦʛʫʪ ʦʯʠʱʘʪʴ ʚʦʜʫ 
ʦʪ ʦʪʭʦʜʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʩʪʚʦʨʷʶ-
ʱʠʭʩʷ ʚ ʚʦʜʝ. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʚʦʜʝ 
ʥʠʪʨʘʪʦʚ ʠ ʥʠʪʨʠʪʦʚ, ʩʦʣʝʡ ʠ ʫʛʣʝʢʠʩʣʦʛʦ 
ʛʘʟʘ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʦʪʨʘʚʣʝʥʠʷʤ, ʘ 
ʪʘʢʞʝ ʙʦʣʝʟʥʷʤ ʞʘʙʨ [2, 3, 4]. 

ʄʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʘʢʚʘʨʠʫʤʘ ʥʘ 
ʦʜʥʦʛʦ ʚʟʨʦʩʣʦʛʦ ʘʢʩʦʣʦʪʣʷ ï 50 ʣ ʚʦʜʳ, ʥʘ 
ʜʚʫʭ ʘʢʩʦʣʦʪʣʝʡ ʦʙʲʸʤ ʜʦʣʞʝʥ ʙʳʪʴ ʫʚʝ-
ʣʠʯʝʥ ʚ ʧʦʣʪʦʨʘ-ʜʚʘ ʨʘʟʘ. ʉʦʜʝʨʞʘʥʠʝ ʚʤʝ-
ʩʪʝ ʩ ʘʢʚʘʨʠʫʤʥʳʤʠ ʨʳʙʘʤʠ ʥʝ ʜʦʧʫʩʢʘʝʪ-
ʩʷ, ʪʘʢ ʢʘʢ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʳʙʢʠ, 
ʜʘʞʝ ʥʝ ʷʚʣʷʶʱʠʝʩʷ ʭʠʱʥʳʤʠ, ʪʨʘʚʤʠʨʫ-
ʶʪ ʞʘʙʨʳ ʘʤʬʠʙʠʠ, ʘ ʘʢʩʦʣʦʪʣʠ, ʚ ʩʚʦʶ 
ʦʯʝʨʝʜʴ, ʷʚʣʷʷʩʴ ʭʠʱʥʠʢʘʤʠ, ʥʘʧʘʜʘʶʪ ʥʘ 
ʨʳʙʦʢ. ɼʦʧʫʩʢʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʘʢʩʦʣʦʪ-
ʣʝʡ ʩ ʠʭ ʩʦʨʦʜʠʯʘʤʠ, ʥʦ ʦʩʦʙʠ ʜʦʣʞʥʳ 
ʙʳʪʴ ʦʜʥʦʛʦ ʨʘʟʤʝʨʘ. ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫ-
ʩʪʠʤʘʷ ʙʝʟʦʧʘʩʥʘʷ ʨʘʟʥʠʮʘ ï 2ï3 ʩʤ, ʚ ʧʨʦ-
ʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʳ ʪʨʘʚʤʳ, ʧʦʪʝʨʠ 
ʞʘʙʨ ʠ ʢʦʥʝʯʥʦʩʪʝʡ, ʚ ʢʨʘʡʥʠʭ ʩʣʫʯʘʷʭ ï 
ʣʝʪʘʣʴʥʳʡ ʠʩʭʦʜ [4, 5, 6]. 

ʅʝʧʨʘʚʠʣʴʥʳʡ ʧʦʜʙʦʨ ʛʨʫʥʪʘ ʤʦʞʝʪ 
ʧʨʠʚʝʩʪʠ ʢ ʪʨʘʚʤʘʤ ʣʘʧ, ʦʙʩʪʨʫʢʮʠʠ ʧʠʱʝ-
ʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʠʥʦʨʦʜʥʳʤʠ ʧʨʝʜʤʝ-
ʪʘʤʠ, ʧʦʷʚʣʝʥʠʶ ʷʟʚ ʠ ʢ ʜʨʫʛʠʤ ʙʦʣʝʟʥʷʤ. 
ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʙʠʨʘʪʴ ʢʘʤʥʠ ʚ ʢʘʯʝ-
ʩʪʚʝ ʩʫʙʩʪʨʘʪʘ ʜʣʷ ʘʢʩʦʣʦʪʣʝʡ, ʪʘʢ ʢʘʢ 
ʙʦʣʴʰʠʝ ʢʘʤʥʠ ʟʘʪʨʫʜʥʷʶʪ ʯʠʩʪʢʫ ʘʢʚʘʨʠ-
ʫʤʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʫʭʫʜ-
ʰʘʝʪʩʷ, ʘ ʢʘʤʥʠ ʤʝʣʢʦʡ ʬʨʘʢʮʠʠ (ʦʪ 4 ʤʤ 
ʠ ʜʦ 3ï4 ʩʤ) ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʛʣʦʯʝʥʳ. ɼʦ-
ʧʫʩʢʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʘʢʩʦʣʦʪʣʝʡ ʙʝʟ 
ʛʨʫʥʪʘ, ʦʜʥʘʢʦ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʙʦ-
ʣʝʟʥʷʤ ʣʘʧ. ʍʦʨʦʰʠʤ ʚʳʙʦʨʦʤ ʜʣʷ ʚʟʨʦʩ-
ʣʳʭ ʦʩʦʙʝʡ ʙʫʜʝʪ ʩʦʜʝʨʞʘʥʠʝ ʥʘ ʤʝʣʢʦ-
ʜʠʩʧʝʨʩʥʦʤ ʧʝʩʢʝ: ʜʘʞʝ ʝʩʣʠ ʘʢʩʦʣʦʪʣʴ 
ʧʨʦʛʣʦʪʠʪ ʝʛʦ, ʦʥ ʚʳʡʜʝʪ ʚʦ ʚʨʝʤʷ ʘʢʪʘ 
ʜʝʬʝʢʘʮʠʠ. ʃʫʯʰʠʤ ʛʨʫʥʪʦʤ ʩʯʠʪʘʝʪʩʷ 
ʤʝʣʢʦʧʦʨʠʩʪʘʷ ʛʫʙʢʘ [4, 5, 6]. 

ʂʦʨʤʘ ʜʣʷ ʘʢʩʦʣʦʪʣʝʡ ʤʦʞʥʦ ʨʘʟʜʝ-
ʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʞʠʚʳʝ, ʟʘʤʦʨʦʞʝʥʥʳʝ 
ʠ ʩʫʭʠʝ. ʂ ʞʠʚʳʤ ʢʦʨʤʘʤ ʦʪʥʦʩʷʪʩʷ ʢʦʨ-
ʤʦʚʳʝ ʥʘʩʝʢʦʤʳʝ, ʤʘʣʴʢʠ ʨʳʙ, ʢʨʝʚʝʪʢʠ ʠ 
ʜʦʞʜʝʚʳʝ   ʯʝʨʚʠ.   ʊʘʢʦʡ   ʚʠʜ   ʢʦʨʤʣʝʥʠʷ 
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ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ: ʦʥ ʥʝʩʙʘʣʘʥʩʠʨʦ-
ʚʘʥ, ʘ ʧʨʠ ʧʣʦʭʦʡ ʬʠʣʴʪʨʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ 
ʠʩʪʦʯʥʠʢʦʤ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ. ʂ 
ʟʘʤʦʨʦʞʝʥʥʳʤ ʢʦʨʤʘʤ ʦʪʥʦʩʷʪʩʷ ʟʘʤʦʨʦ-
ʞʝʥʥʳʝ ʥʘʩʝʢʦʤʳʝ ʠ ʤʦʨʝʧʨʦʜʫʢʪʳ. ʊʘʢʠʝ 
ʢʦʨʤʘ ʪʘʢʞʝ ʠʤʝʶʪ ʥʝʜʦʩʪʘʪʢʠ: ʦʥʠ ʤʦʛʫʪ 
ʧʨʠʚʝʩʪʠ ʢ ʦʪʨʘʚʣʝʥʠʶ, ʪʘʢ ʢʘʢ ʙʳʩʪʨʦ 
ʧʦʨʪʷʪʩʷ ʠ ʪʦʞʝ ʷʚʣʷʶʪʩʷ ʥʝʩʙʘʣʘʥʩʠʨʦ-
ʚʘʥʥʳʤʠ, ʦʜʥʘʢʦ ʙʣʘʛʦʜʘʨʷ ʛʣʫʙʦʢʦʡ ʟʘʤʦ-
ʨʦʟʢʝ ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ 
ʠʥʘʢʪʠʚʠʨʫʶʪʩʷ. ʉʫʭʠʝ ʢʦʨʤʘ ʷʚʣʷʶʪʩʷ 
ʥʘʠʙʦʣʝʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤʠ ʧʦ ʧʠʪʘʪʝʣʴ-
ʥʳʤ ʵʣʝʤʝʥʪʘʤ, ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʤʠʥʝ-
ʨʘʣʴʥʳʝ ʠ ʚʠʪʘʤʠʥʥʳʝ ʜʦʙʘʚʢʠ, ʷʚʣʷʶʪ-   
ʩʷ ʧʨʦʩʪʳʤʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʭʨʘʥʝʥʠʠ,  
ʦʜʥʘʢʦ ʤʥʦʛʠʝ ʘʢʩʦʣʦʪʣʠ ʦʪʢʘʟʳʚʘʶʪʩʷ    
ʠʭ ʝʩʪʴ. 

ɸʢʩʦʣʦʪʣʝʡ ʨʘʟʤʝʨʦʤ ʦʪ 15 ʩʤ ʥʫʞʥʦ 
ʢʦʨʤʠʪʴ 3-4 ʨʘʟʘ ʚ ʥʝʜʝʣʶ, ʘ ʜʝʪʝʥʳʰʝʡ ï 
ʝʞʝʜʥʝʚʥʦ. ʇʦʨʮʠʷ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ İ 
ʨʘʟʤʝʨʘ ʛʦʣʦʚʳ ʘʤʬʠʙʠʠ. ʂʨʘʡʥʝ ʥʝ ʨʝʢʦ-
ʤʝʥʜʫʝʪʩʷ ʢʦʨʤʠʪʴ ʘʢʩʦʣʦʪʣʷ ʤʷʩʦʤ ʠ ʤʷʩ-
ʥʳʤʠ ʩʫʙʧʨʦʜʫʢʪʘʤʠ ʪʝʧʣʦʢʨʦʚʥʳʭ, ʦʚʦ-
ʱʘʤʠ ʠ ʬʨʫʢʪʘʤʠ, ʦʧʘʨʳʰʘʤʠ, ʨʝʯʥʦʡ ʠ 
ʞʠʨʥʦʡ ʤʦʨʩʢʦʡ ʨʳʙʦʡ, ʘ ʪʘʢʞʝ ʧʘʫʢʘʤʠ ʠ 
ʤʫʭʘʤʠ [3, 4, 6]. 

ʎʝʣ ɹʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʨʝʜʝʣʠʪʴ ʦʧ-
ʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʘʢʚʘʨʠʫʤʥʦʛʦ ʩʦʜʝʨʞʘ-
ʥʠʷ ʘʢʩʦʣʦʪʣʝʡ ʠ ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʳʝ ʠʭ 
ʥʘʨʫʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʚʣʝʢʣʠ ʟʘ ʩʦʙʦʡ ʛʠ-
ʙʝʣʴ ʞʠʚʦʪʥʳʭ.  

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ 

ʠʩʪʦʯʥʠʢʠ ʣʠʪʝʨʘʪʫʨʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʩʦ-
ʜʝʨʞʘʥʠʶ ʘʢʩʦʣʦʪʣʝʡ, ʠ ʨʝʟʫʣʴʪʘʪʳ ʚʩʢʨʳ-
ʪʠʷ ʜʚʫʭ ʘʢʩʦʣʦʪʣʝʡ, ʩʦʜʝʨʞʘʚʰʠʭʩʷ ʚ ʢʘ-
ʯʝʩʪʚʝ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ. ɺʩʢʨʳʪʠʝ ʧʨʦ-
ʚʦʜʠʣʦʩʴ ʥʘ ʢʘʬʝʜʨʝ ʙʦʣʝʟʥʝʡ ʤʝʣʢʠʭ ʞʠ-
ʚʦʪʥʳʭ ʠ ʧʪʠʮ 22 ʠ 26 ʦʢʪʷʙʨʷ 2024 ʛ. 
(ʨʠʩʫʥʦʢ 3).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɼʣʷ ʩʙʦʨʘ ʘʥʘʤʥʝʟʘ ʧʨʦʚʦʜʠʣʠ 

ʦʩʤʦʪʨ ʘʢʚʘʨʠʫʤʘ. ʉʦ ʩʣʦʚ ʭʦʟʷʠʥʘ, ʚʦʟ-
ʨʘʩʪ ʞʠʚʦʪʥʳʭ ï 3 ʠ 2 ʛʦʜʘ, ʧʨʠʦʙʨʝʪʝʥʳ ʫ 
ʟʘʚʦʜʯʠʢʘ. ɸʢʩʦʣʦʪʣʠ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʘʢʚʘ-
ʨʠʫʤʝ ʦʙʲʝʤʦʤ 100 ʣ, ʜʥʦ ʘʢʚʘʨʠʫʤʘ ʙʳʣʦ 
ʟʘʩʳʧʘʥʦ ʤʝʣʢʠʤ ʛʨʘʚʠʝʤ (2ï6 ʩʤ), ʫʢʨʳ-
ʪʠʷ ʦʪʩʫʪʩʪʚʦʚʘʣʠ (ʨʠʩʫʥʦʢ 4). ɼʣʷ ʬʠʣʴ-
ʪʨʘʮʠʠ ʚʦʜʳ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʘʢʚʘʨʠʫʤʥʘʷ 
ʧʦʤʧʘ AP-1800 Aqua Reef (ʨʠʩʫʥʦʢ 5). ɼʣʷ 
ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʠʤʝʝʪʩʷ 
ʪʝʨʤʦʤʝʪʨ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʘʢʚʘʨʠʫʤʝ 
ʩʦʩʪʘʚʣʷʣʘ +18 Áʉ, ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʧʨʠʤʝ-
ʥʷʣʠʩʴ ʙʫʪʳʣʢʠ ʩʦ ʣʴʜʦʤ.  

 
 
 
 
 
 

ʂʦʨʤʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʦʜʠʥ ʨʘʟ ʚ 
ʪʨʠ ʜʥʷ. ʈʘʮʠʦʥ ʘʢʩʦʣʦʪʣʝʡ ʩʦʩʪʦʷʣ ʠʟ ʟʘ-
ʤʦʨʦʞʝʥʥʳʭ ʤʠʜʠʡ.  

ɺ ʘʢʚʘʨʠʫʤʝ ʩʦʜʝʨʞʘʣʩʷ ʝʱʝ ʦʜʠʥ 
ʘʢʩʦʣʦʪʣʴ ʠ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʨʳʙ: ʩʢʘʣʷ-
ʨʠʠ, ʟʦʣʦʪʳʝ ʨʳʙʢʠ, ʟʦʣʦʪʳʝ ʢʘʨʘʩʠ, ʛʫʧʧʠ, 
ʩʦʤ ʘʥʮʠʪʨʫʩ, ʢʦʨʠʜʦʨʘʩ ʢʨʘʧʯʘʪʳʡ, ʙʘʨʙʫ-
ʩʳ, ʜʘʥʠʦ ʛʣʦʬʠʰ.  

 
ʈʠʩʫʥʦʢ 3 ï ɺʩʢʨʳʪʠʝ ʘʢʩʦʣʦʪʣʷ 

ʈʠʩʫʥʦʢ 4 ï ɼʥʦ ʘʢʚʘʨʠʫʤʘ ʩ ʛʨʫʥʪʦʤ  

ʈʠʩʫʥʦʢ 5 ï ɸʢʚʘʨʠʫʤʥʘʷ ʧʦʤʧʘ  
AP-1800 Aqua Reef  
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ʇʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʙʳʣʠ 
ʟʘʤʝʯʝʥʳ ʭʦʟʷʠʥʦʤ 21 ʦʢʪʷʙʨʷ 2024 ʛ. ɸʢ-
ʩʦʣʦʪʣʠ ʚʥʘʯʘʣʝ ʙʳʣʠ ʙʝʩʧʦʢʦʡʥʳʤʠ, ʟʘ-
ʪʝʤ ʩʪʘʣʠ ʚʷʣʳʤʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʝʞʘ-
ʣʠ ʥʘ ʜʥʝ ʘʢʚʘʨʠʫʤʘ ʥʝʧʦʜʚʠʞʥʦ, ʦʪʢʘʟʳ-
ʚʘʣʠʩʴ ʦʪ ʢʦʨʤʘ, ʥʝ ʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʚʥʝʰ-
ʥʠʝ ʨʘʟʜʨʘʞʠʪʝʣʠ (ʨʠʩʫʥʢʠ 6 ʠ 7). ɾʘʙʨʳ 
ʙʣʝʜʥʳʝ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʨʝʞʜʝʥʳ, ʧʨʘʢʪʠ-
ʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. ɿʝʤʥʦʚʦʜʥʳʝ ʩʪʘʨʘʣʠʩʴ 
ʯʘʱʝ ʧʦʜʥʷʪʴʩʷ ʢ ʚʝʨʭʫ ʘʢʚʘʨʠʫʤʘ ʠ ʟʘʭʚʘ-
ʪʠʪʴ ʚʦʟʜʫʭ ʨʪʦʤ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʩʢʨʳʪʠʷ ʙʳʣʘ ʚʳ-
ʷʚʣʝʥʘ ʩʣʝʜʫʶʱʘʷ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʘʷ 
ʢʘʨʪʠʥʘ: 

ʇʝʨʚʳʡ ʘʢʩʦʣʦʪʣʴ: 
- ʧʝʨʝʧʦʣʥʝʥʠʝ ʞʝʣʫʜʢʘ ʠʥʦʨʦʜʥʳ-

ʤʠ ʧʨʝʜʤʝʪʘʤʠ (ʤʝʣʢʦʛʨʘʚʠʡʥʳʝ ʢʘʤʥʠ 
ʨʘʟʤʝʨʦʤ 1ï3 ʩʤ ʚ ʢʦʣʠʯʝʩʪʚʝ 12 ʰʪʫʢ) 
(ʨʠʩʫʥʢʠ 8, 9 ʠ 10); 

- ʩʪʝʥʢʠ ʞʝʣʫʜʢʘ ʨʘʩʪʷʥʫʪʳ, ʠʩʪʦʥ-
ʯʝʥʳ, ʘʥʝʤʠʯʥʳ; 

 

- ʧʫʩʪʦʡ ʢʠʰʝʯʥʠʢ, ʦʯʘʛʦʚʳʝ ʢʨʦʚʦ-
ʠʟʣʠʷʥʠʷ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ; 

- ʦʙʣʳʩʝʥʠʝ ʪʨʝʭ ʧʘʨ ʞʘʙʨ (ʨʠʩʫ-  
ʥʦʢ 11); 

- ʟʝʨʥʠʩʪʘʷ ʜʠʩʪʨʦʬʠʷ ʤʠʦʢʘʨʜʘ; 
- ʟʝʨʥʠʩʪʘʷ ʜʠʩʪʨʦʬʠʷ ʠ ʚʝʥʦʟʥʘʷ ʛʠ-

ʧʝʨʝʤʠʷ ʧʝʯʝʥʠ ʠ ʧʦʯʝʢ; 
- ʠʩʪʦʱʝʥʠʝ ʠ ʦʙʱʘʷ ʘʥʝʤʠʷ. 

ʈʠʩʫʥʦʢ 6 ï ɹʦʣʴʥʦʡ  
ʘʢʩʦʣʦʪʣʴ ʚ ʘʢʚʘʨʠʫʤʝ  

ʈʠʩʫʥʦʢ 7 ï ɹʦʣʴʥʦʡ  
ʘʢʩʦʣʦʪʣʴ ʚ ʦʪʩʘʜʥʠʢʝ  

ʈʠʩʫʥʦʢ 8 ï ɾʝʣʫʜʦʢ ʘʢʩʦʣʦʪʣʷ  
ʩ ʧʨʠʟʥʘʢʘʤʠ ʦʙʩʪʨʫʢʮʠʠ 

ʈʠʩʫʥʦʢ 9 ï ɾʝʣʫʜʦʢ ʘʢʩʦʣʦʪʣʷ  
ʧʦʩʣʝ ʚʩʢʨʳʪʠʷ 

ʈʠʩʫʥʦʢ 10 ï ʀʟʚʣʝʯʝʥʥʳʝ  
ʠʟ ʞʝʣʫʜʢʘ ʢʘʤʥʠ (12 ʰʪʫʢ)  
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ɺʪʦʨʦʡ ʘʢʩʦʣʦʪʣʴ: 
- ʧʝʨʝʧʦʣʥʝʥʠʝ ʞʝʣʫʜʢʘ ʠʥʦʨʦʜʥʳʤʠ 

ʧʨʝʜʤʝʪʘʤʠ (ʤʝʣʢʦʛʨʘʚʠʡʥʳʝ ʢʘʤʥʠ ʨʘʟʤʝ-
ʨʦʤ 1ï3 ʩʤ ʚ ʢʦʣʠʯʝʩʪʚʝ 13 ʰʪʫʢ) (ʨʠʩʫʥʢʠ 
12, 13 ʠ 14); 

- ʩʪʝʥʢʠ ʞʝʣʫʜʢʘ ʨʘʩʪʷʥʫʪʳ, ʠʩʪʦʥʯʝ-
ʥʳ, ʘʥʝʤʠʯʥʳ; 

- ʧʫʩʪʦʡ ʢʠʰʝʯʥʠʢ, ʦʯʘʛʦʚʳʝ ʢʨʦʚʦ-
ʠʟʣʠʷʥʠʷ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ; 

- ʚʟʜʫʪʠʝ ʢʠʰʝʯʥʠʢʘ; 
- ʦʙʣʳʩʝʥʠʝ ʪʨʝʭ ʧʘʨ ʞʘʙʨ (ʨʠʩʫ-   

ʥʦʢ 15); 
- ʟʝʨʥʠʩʪʘʷ ʜʠʩʪʨʦʬʠʷ ʤʠʦʢʘʨʜʘ; 
- ʟʝʨʥʠʩʪʘʷ ʜʠʩʪʨʦʬʠʷ ʠ ʚʝʥʦʟʥʘʷ ʛʠ-

ʧʝʨʝʤʠʷ ʧʝʯʝʥʠ ʠ ʧʦʯʝʢ; 
- ʠʩʪʦʱʝʥʠʝ ʠ ʦʙʱʘʷ ʘʥʝʤʠʷ. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳ-
ʩʦʢʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʥʝʧʨʦʭʦʜʠʤʦʩʪʴ ʚʝʨʭ-
ʥʝʛʦ ʦʪʜʝʣʘ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢ- 
ʪʘ, ʚʳʟʚʘʥʥʘʷ ʟʘʛʣʘʪʳʚʘʥʠʝʤ ʠʥʦʨʦʜʥʳʭ 
ʧʨʝʜʤʝʪʦʚ, ʯʪʦ ʠ ʧʦʩʣʫʞʠʣʦ ʧʨʠʯʠʥʦʡ 
ʩʤʝʨʪʠ.  

ʅʝʧʨʦʭʦʜʠʤʦʩʪʴ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯ-
ʥʦʛʦ ʪʨʘʢʪʘ ï ʩʠʥʜʨʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ-
ʩʷ ʥʘʨʫʰʝʥʠʝʤ ʧʨʦʜʚʠʞʝʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ 
ʢʠʰʝʯʥʠʢʘ ʚʩʣʝʜʩʪʚʠʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʨʝ-
ʧʷʪʩʪʚʠʷ ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʨʫʰʝʥʠʷ 
ʤʦʪʦʨʠʢʠ. ɼʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʣʝʯʝʪ ʟʘ ʩʦ-
ʙʦʡ ʮʝʣʳʡ ʨʷʜ ʤʝʩʪʥʳʭ ʠ ʩʠʩʪʝʤʥʳʭ 
ʦʩʣʦʞʥʝʥʠʡ: ʞʠʜʢʦʩʪʠ ʠ ʛʘʟʳ ʩʢʘʧʣʠʚʘʶʪ-
ʩʷ ʚʳʰʝ ʤʝʩʪʘ ʥʝʧʨʦʭʦʜʠʤʦʩʪʠ, ʫʤʝʥʴʰʝ-
ʥʠʝ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʞʝʣʫʜʢʘ ʚʝʜʝʪ ʢ ʟʘ-
ʩʪʦʶ ʢʨʦʚʠ, ʚʦʟʤʦʞʝʥ ʥʝʢʨʦʟ ʠ ʧʨʦʙʦʜʝ-
ʥʠʝ ʩʪʝʥʢʠ ʞʝʣʫʜʢʘ, ʮʝʣʦʤʠʪ, ʚʦʟʨʘʩʪʘʝʪ 
ʚʝʨʦʷʪʥʦʩʪʴ ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ, ʯʪʦ ʠ ʧʨʦ-
ʠʟʦʰʣʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝ-
ʜʫʶʱʠʝ ʥʘʨʫʰʝʥʠʷ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ, 
ʧʨʠʚʝʜʰʠʝ ʢ ʛʠʙʝʣʠ ʘʢʩʦʣʦʪʣʝʡ: 

1. ʉʦʜʝʨʞʘʥʠʝ ʘʤʬʠʙʠʡ ʚʤʝʩʪʝ ʩ ʘʢ-
ʚʘʨʠʫʤʥʳʤʠ ʨʳʙʢʘʤʠ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ 
ʞʘʙʨʳ ʘʢʩʦʣʦʪʣʝʡ ʙʳʣʠ ʧʦʚʨʝʞʜʝʥʳ, ʯʪʦ 
ʧʨʠʚʝʣʦ ʢ ʥʘʨʫʰʝʥʠʶ ʜʳʭʘʥʠʷ.  

 

ʈʠʩʫʥʦʢ 11 ï ʆʙʣʳʩʝʥʠʝ  
ʪʨʝʭ ʧʘʨ ʞʘʙʨ  

ʈʠʩʫʥʦʢ 12 ï ɾʝʣʫʜʦʢ ʘʢʩʦʣʦʪʣʷ  
ʩ ʧʨʠʟʥʘʢʘʤʠ ʦʙʩʪʨʫʢʮʠʠ  

ʈʠʩʫʥʦʢ 13 ï ɾʝʣʫʜʦʢ  
ʘʢʩʦʣʦʪʣʷ ʧʦʩʣʝ ʚʩʢʨʳʪʠʷ  

ʈʠʩʫʥʦʢ 14 ï ʀʟʚʣʝʯʝʥʥʳʝ  
ʠʟ ʞʝʣʫʜʢʘ ʢʘʤʥʠ (13 ʰʪʫʢ)  

ʈʠʩʫʥʦʢ 15 ï ʆʙʣʳʩʝʥʠʝ  
ʪʨʝʭ ʧʘʨ ʞʘʙʨ 



 

 26 ʕʢʦʣʦʛʠʷ ʠ ʞʠʚʦʪʥʳʡ ʤʠʨ 1/2025 

 

2. ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʪʝʤʧʝʨʘʪʫʨʥʳʭ 
ʥʦʨʤ ʩʦʜʝʨʞʘʥʠʷ ʘʢʚʘʨʠʫʤʥʳʭ ʞʠʚʦʪʥʳʭ. 
ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʜʣʷ ʘʢʩʦʣʦʪʣʷ ʜʦʣʞʥʘ 
ʢʦʣʝʙʘʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ 15ï17 Áʉ. ʊʝʤʧʝʨʘ-
ʪʫʨʘ ʚʳʰʝ 20 Áʉ ʤʦʞʝʪ ʙʳʪʴ ʩʤʝʨʪʝʣʴʥʦ 
ʦʧʘʩʥʦʡ. ʇʦʵʪʦʤʫ ʚ ʞʘʨʢʠʝ ʣʝʪʥʠʝ ʜʥʠ ʚʦ-
ʜʫ ʚ ʘʢʚʘʨʠʫʤʝ ʥʝʦʙʭʦʜʠʤʦ ʦʭʣʘʞʜʘʪʴ ʩ 
ʧʦʤʦʱʴʶ ʢʫʙʠʢʦʚ ʣʴʜʘ, ʙʫʪʳʣʦʢ ʩʦ ʣʴʜʦʤ,  

ʭʣʘʜʦʵʣʝʤʝʥʪʦʚ, ʢʫʣʝʨʦʚ ʜʣʷ ʘʢʚʘʨʠʫʤʘ, 
ʘʢʚʘʨʠʫʤʥʳʭ ʯʠʣʝʨʦʚ. 

ʀʩʭʦʜʷ ʠʟ ʧʨʘʚʠʣ ʩʦʜʝʨʞʘʥʠʷ ʘʢʩʦ-
ʣʦʪʣʝʡ (ʥʝ ʚʤʝʩʪʝ ʩ ʨʳʙʢʘʤʠ), ʘ ʪʘʢʞʝ ʪʝʤ-
ʧʝʨʘʪʫʨʥʳʭ ʥʦʨʤ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ 
(ʪʘʙʣʠʮʘ), ʠʭ ʩʣʝʜʫʝʪ ʨʘʩʩʝʣʠʪʴ ʚ ʨʘʟʥʳʝ 
ʘʢʚʘʨʠʫʤʳ. 

 

ʊʘʙʣʠʮʘ ï ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʥʦʨʤʳ ʜʣʷ ʨʳʙʦʢ ʠ ʘʤʬʠʙʠʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʘʢʚʘʨʠʫʤʝ [3] 

ʅʘʟʚʘʥʠʝ ʞʠʚʦʪʥʦʛʦ ʊʝʤʧʝʨʘʪʫʨʥʘʷ ʥʦʨʤʘ, Áʉ 

ɿʦʣʦʪʘʷ ʨʳʙʢʘ 22ï27 

ɿʦʣʦʪʦʡ ʢʘʨʘʩʴ 18ï23 

ɻʫʧʧʠ 18ï28 

ʉʦʤ ʘʥʮʠʪʨʫʩ 18ï30 

ʂʦʨʠʜʦʨʘʩ ʢʨʘʧʯʘʪʳʡ 24ï26 

ɹʘʨʙʫʩ 20ï25 

ɼʘʥʠʦ ʛʣʦʬʠʰ 24ï28 

ɸʢʩʦʣʦʪʣʴ 16ï20 

3. ʆʙʲʝʤ ʘʢʚʘʨʠʫʤʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʥʦʨʤʝ. ɺ ʘʢʚʘʨʠʫʤʝ ʩʦʜʝʨʞʘʣʠʩʴ 3 ʘʢʩʦʣʦʪ-
ʣʷ, ʘ ʪʘʢʞʝ ʤʥʦʞʝʩʪʚʦ ʨʳʙʦʢ. ʊʘʢʠʤ ʦʙʨʘ-
ʟʦʤ, ʝʛʦ ʦʙʲʝʤ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ 120ï     
150 ʣ. ʅʝʜʦʩʪʘʪʦʢ ʧʣʦʱʘʜʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 
ʢ ʪʨʘʚʤʘʤ ʠʟ-ʟʘ ʙʦʨʴʙʳ ʟʘ ʪʝʨʨʠʪʦʨʠʶ. 

4. ʉʦʜʝʨʞʘʥʠʝ ʘʢʩʦʣʦʪʣʝʡ ʥʘ ʤʝʣʢʦ-
ʛʨʘʚʠʡʥʦʤ ʛʨʫʥʪʝ ʩʪʨʦʛʦ ʟʘʧʨʝʱʝʥʦ, ʚʝʜʴ 
ʘʢʩʦʣʦʪʣʴ ʷʚʣʷʝʪʩʷ ʭʠʱʥʠʢʦʤ, ʠʱʝʪ ʧʠʱʫ, 
ʨʦʝʪ ʛʨʫʥʪ ʠ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʟʘʛʣʘʪʳʚʘʝʪ 
ʢʘʤʥʠ, ʢʦʪʦʨʳʝ ʧʦʤʝʱʘʶʪʩʷ ʝʤʫ ʚ ʨʦʪ. 

ɼʣʷ ʩʦʜʝʨʞʘʥʠʷ ʦʩʪʘʚʰʝʛʦʩʷ ʘʢʩʦ-
ʣʦʪʣʷ ʩʣʝʜʫʝʪ ʫʙʨʘʪʴ ʠʟ ʘʢʚʘʨʠʫʤʘ ʤʝʣʢʦ-
ʛʨʘʚʠʡʥʳʝ ʢʘʤʥʠ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʛʨʫʥʪʘ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʢʨʫʧʥʳʝ ʛʣʘʜʢʠʝ ʢʘʤʥʠ ʨʘʟʤʝ-
ʨʦʤ ʙʦʣʴʰʝ ʛʦʣʦʚʳ ʘʢʩʦʣʦʪʣʷ. ʊʘʢʞʝ ʤʦʞ-
ʥʦ ʟʘʤʝʥʠʪʴ ʛʨʫʥʪ ʥʘ ʤʝʣʢʦʧʦʨʠʩʪʫʶ ʛʫʙʢʫ 
ʣʠʙʦ ʩʦʜʝʨʞʘʪʴ ʘʢʩʦʣʦʪʣʷ ʙʝʟ ʛʨʫʥʪʘ. ʆʜʥʘ-
ʢʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝ-
ʩʪʠ ʢ ʧʦʷʚʣʝʥʠʶ ʷʟʚ ʥʘ ʣʘʧʘʭ, ʯʪʦ, ʚ ʩʚʦʶ 
ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʤʠʢʨʦʙʥʦʡ ʦʙʩʝʤʝʥʝʥ-
ʥʦʩʪʠ. 

5. ʅʘʨʫʰʝʥʠʝ ʢʦʨʤʣʝʥʠʷ. ʆʪʩʫʪ-
ʩʪʚʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʚʠʪʘʤʠʥʥʳʭ ʧʦʜʢʦʨ-
ʤʦʢ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʤʦʛʣʘ ʨʘʟʚʠʪʴʩʷ ʣʠʪʦ-
ʬʘʛʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʮʠʦʥ ʜʘʥ-
ʥʳʭ ʦʩʦʙʝʡ ʦʯʝʥʴ ʦʜʥʦʦʙʨʘʟʝʥ, ʩʦʩʪʦʠʪ 
ʪʦʣʴʢʦ ʠʟ ʤʠʜʠʡ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʙʦʣʴ-
ʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ. 

ɼʣʷ ʦʩʪʘʚʰʝʡʩʷ ʚ ʘʢʚʘʨʠʫʤʝ ʦʩʦʙʠ 
ʨʝʢʦʤʝʥʜʫʝʪʩʷ  ʨʘʟʥʦʦʙʨʘʟʠʪʴ  ʨʘʮʠʦʥ  (ʤʦ- 

ʪʳʣʴ, ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ, ʩʚʝʨʯʢʠ, ʨʳʙʘ, ʞʠ-
ʚʳʝ ʢʦʨʤʘ, ʩʧʝʮʠʘʣʴʥʳʝ ʛʨʘʥʫʣʳ ʜʣʷ ʘʢʩʦ-
ʣʦʪʣʝʡ). 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʝʩʣʠ ʘʢʩʦ-
ʣʦʪʣʴ ʧʨʦʛʣʦʪʠʣ ʢʘʤʝʥʴ, ʚʦʟʤʦʞʥʦ ʢʦʥʩʝʨ-
ʚʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
ʠʟʚʣʝʯʝʥʠʠ ʠʥʦʨʦʜʥʳʭ ʧʨʝʜʤʝʪʦʚ ʠʟ ʞʝ-
ʣʫʜʢʘ. ʕʪʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʚʳʧʦʣʥʠʪʴ ʚ 
ʫʩʣʦʚʠʷʭ ʢʣʠʥʠʢʠ, ʙʝʟ ʩʝʜʘʮʠʠ ʠ ʦʩʦʙʳʭ 
ʥʘʚʳʢʦʚ. ɽʩʣʠ ʠʥʦʨʦʜʥʦʝ ʪʝʣʦ ʤʠʛʨʠʨʦʚʘ-
ʣʦ ʜʘʣʝʝ ʚ ʪʦʥʢʠʡ ʢʠʰʝʯʥʠʢ, ʪʦ ʧʨʠʤʝʥʷ-
ʶʪʩʷ ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ. 

 
ɿɸʂʃʖʏɽʅʀɽ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞ-
ʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: ʫʩʣʦʚʠʷ 
ʩʦʜʝʨʞʘʥʠʷ ʘʢʩʦʣʦʪʣʝʡ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 
ʙʳʣʠ ʥʘʨʫʰʝʥʳ, ʛʠʙʝʣʴ ʞʠʚʦʪʥʳʭ ʥʘʩʪʫ-
ʧʠʣʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʨʘʣʶʤʠʥʘʣʴʥʦʡ ʦʙ-
ʩʪʨʫʢʮʠʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ī 
ʟʘʢʫʧʦʨʢʠ ʞʝʣʫʜʢʘ ʠʥʦʨʦʜʥʳʤʠ ʧʨʝʜʤʝʪʘ-
ʤʠ (ʢʘʤʥʷʤʠ), ʩʦʧʫʪʩʪʚʫʶʱʠʤ ʬʘʢʪʦʨʦʤ 
ʧʦʩʣʫʞʠʣʘ ʘʩʬʠʢʩʠʷ ʠʟ-ʟʘ ʪʨʘʚʤʠʨʦʚʘ-  
ʥʠʷ ʞʘʙʨ.  

ɺʣʘʜʝʣʴʮʫ ʙʳʣʠ ʜʘʥʳ ʩʣʝʜʫʶʱʠʝ 
ʨʝʢʦʤʝʥʜʘʮʠʠ: 

1. ʅʦʨʤʘʣʠʟʦʚʘʪʴ ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘ-
ʥʠʷ ʘʢʩʦʣʦʪʣʷ ʧʫʪʝʤ ʧʝʨʝʩʘʜʢʠ ʝʛʦ ʚ ʦʪ-
ʜʝʣʴʥʳʡ ʘʢʚʘʨʠʫʤ ʦʙʲʝʤʦʤ ʥʝ ʤʝʥʝʝ 40 ʣ. 

2. ɿʘʤʝʥʠʪʴ ʛʨʫʥʪ ʥʘ ʙʦʣʝʝ ʢʨʫʧʥʳʡ. 
3. ʈʘʟʥʦʦʙʨʘʟʠʪʴ ʨʘʮʠʦʥ ʧʠʪʦʤʮʘ. 
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ʈʝʟʶʤʝ 
ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʧʦ ʤʠʢʨʦʤʦʨʬʦʣʦʛʠʠ ʥʝʢʦʪʦʨʳʭ ʥʘʨʫʞʥʳʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʤʝʢʩʠ-

ʢʘʥʩʢʦʛʦ ʘʢʩʦʣʦʪʣʷ. ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʣʝʢʩʘ ʧʘʪʦʤʦʨʬʦʣʦʛʠ-
ʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʧʝʨʚʳʝ ʚ ɹʝʣʘʨʫʩʠ ʦʧʠʩʘʥʘ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʘ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʞʘʙʝʨ-
ʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʧʝʯʝʥʠ, ʧʦʯʝʢ, ʩʝʣʝʟʝʥʢʠ, ʣʝʛʢʠʭ ʠ ʩʝʨʜʮʘ A. mexicanum.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʢʩʦʣʦʪʣʴ, ʦʨʛʘʥʳ, ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, ʪʢʘʥʴ, ʦʢʨʘʩʢʘ. 
 

Summary 
The article presents data on the micromorphology of some external and internal organs of the Mexican axo-

lotl. The scientific novelty of the work lies in the fact that, using a complex of pathomorphological studies, the micro-
scopic structure of the gill apparatus, liver, kidneys, spleen, lungs and heart of A. mexicanum was described and sys-
tematized for the first time. 

Keywords: axolotl, organs, histological structure, tissue, staining. 
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ɺɺɽɼɽʅʀɽ 
ɸʢʩʦʣʦʪʣʴ (Ambystoma mexicanum, 

Shaw, Nodder, 1798) (ʨʠʩʫʥʢʠ 1, 2) ï ʫʥʠ-
ʢʘʣʴʥʳʡ ʚʠʜ ʟʝʤʥʦʚʦʜʥʳʭ, ʢʦʪʦʨʳʡ ʧʨʠ-
ʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʚʦʝʡ 
ʩʧʦʩʦʙʥʦʩʪʴʶ ʥʠʢʦʛʜʘ ʥʝ ʩʪʘʪʴ ʚʟʨʦʩʣʦʡ 
ʦʩʦʙʴʶ [9, 14, 15]. ʕʪʘ ʥʝʦʪʝʥʠʯʝʩʢʘʷ ʣʠ-
ʯʠʥʢʘ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʘʤʙʠʩʪʦʤ (ʨʘʟʥʦ-
ʚʠʜʥʦʩʪʠ ʩʘʣʘʤʘʥʜʨʳ), ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʤʦ-
ʜʝʣʴʥʳʤ ʦʨʛʘʥʠʟʤʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʤʥʦʞʝ-
ʩʪʚʘ ʵʚʦʣʶʮʠʦʥʥʳʭ ʠ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝ-
ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ ʤʝʪʦʜʳ ʨʝʛʝʥʝʨʘ- 

ʪʠʚʥʦʡ ʤʝʜʠʮʠʥʳ, ʣʝʯʝʥʠʝ ʪʨʘʚʤ ʩʧʠʥʥʦ-
ʛʦ ʤʦʟʛʘ ʠ ʙʦʨʴʙʫ ʩ ʨʫʙʮʦʚʦʡ ʪʢʘʥʴʶ [12]. 
ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʡ ʚʠʜ ʧʨʠʚʣʝʢʘʝʪ ʘʢʚʘ-
ʨʠʫʤʠʩʪʦʚ: ʧʦʩʢʦʣʴʢʫ ʘʢʩʦʣʦʪʣʠ ʥʘʭʦʜʷʪ-
ʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚ ʜʠʢʦʡ ʧʨʠ-
ʨʦʜʝ, ʨʘʟʚʝʜʝʥʠʝ ʠʭ ʚ ʥʝʚʦʣʝ ʤʦʞʝʪ ʧʦ-
ʤʦʯʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʧʦʧʫʣʷʮʠʠ [4, 5, 10, 
11]. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ 
ʫʩʧʝʰʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʜʠʢʠʭ ʚʠʜʦʚ ʞʠ-
ʚʦʪʥʳʭ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʟʥʘʥʠʷ ʤʦʨ-
ʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʦʨʛʘʥʠʟʤʘ 
[1, 2, 6]. 

ʈʠʩʫʥʢʠ 1, 2 ï ɺʥʝʰʥʠʡ ʚʠʜ ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʘʢʩʦʣʦʪʣʷ A. mexicanum 
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ʀʥʦʩʪʨʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʠʚʦ-
ʜʷʪ ʜʘʥʥʳʝ ʧʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ 
ʦʨʛʘʥʦʚ ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʘʢʩʦʣʦʪʣʷ [13]. 
ʇʨʠ ʵʪʦʤ ʧʦʜʦʙʥʳʭ ʨʘʙʦʪ ʚ ʨʫʩʩʢʦʷʟʳʯ-
ʥʦʤ ʩʝʛʤʝʥʪʝ, ʪʝʤ ʙʦʣʝʝ ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʥʘʤʠ ʥʝ 
ʥʘʡʜʝʥʦ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʯʠʪʘʝʤ, ʯʪʦ ʧʦ-
ʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʙʠʦ-
ʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ ʠ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ 
ʜʦʧʦʣʥʠʪʴ ʩʚʝʜʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʦʨʬʦʣʦʛʠʠ 
ʟʝʤʥʦʚʦʜʥʳʭ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʦʧʠʩʘʥʠʝ 
ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘʨʫʞʥʳʭ ʠ 
ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʘʢʩʦ-
ʣʦʪʣʷ. 

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ 4 

ʦʩʦʙʠ ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʘʢʩʦʣʦʪʣʷ, ʚʳʨʘʱʝʥ-
ʥʳʝ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ (ʘʢʚʘʨʠʫʤ). 
ɸʤʬʠʙʠʠ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʘʢʚʘʨʠʫʤʝ ʦʙʲʝ-
ʤʦʤ 85 ʣ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʢʦʣʝʙʘʣʘʩʴ ʚ 
ʧʨʝʜʝʣʘʭ 16ï20 ÁC, pH ʥʘʭʦʜʠʣʩʷ ʚ ʜʠʘʧʘ-
ʟʦʥʝ 6,5ï7,5. ʌʠʣʴʪʨʘʮʠʷ ʚʦʜʳ ʧʨʦʚʦʜʠ-
ʣʘʩʴ ʬʠʣʴʪʨʦʤ ʩ ʥʠʟʢʠʤ ʧʦʪʦʢʦʤ, ʩʠʣʴʥʦʛʦ 
ʪʝʯʝʥʠʷ ʚʦʜʳ ʥʝ ʩʦʟʜʘʚʘʣʦʩʴ. ɺ ʘʢʚʘʨʠʫʤʝ 
ʠʤʝʣʠʩʴ ʜʝʢʦʨʘʪʠʚʥʳʝ ʢʘʤʥʠ ʜʣʷ ʫʢʨʳʪʠʷ 
ʠ ʘʵʨʘʪʦʨ. ʂʦʨʤʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 2-3 
ʨʘʟʘ ʚ ʥʝʜʝʣʶ ʢʨʝʚʝʪʢʘʤʠ, ʤʦʪʳʣʝʤ ʠ ʩʫ-
ʭʠʤʠ ʛʨʘʥʫʣʘʤʠ ʜʣʷ ʘʢʩʦʣʦʪʣʝʡ. 

ʇʨʦʚʦʜʠʣʦʩʴ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʝ 
ʚʩʢʨʳʪʠʝ ʪʨʫʧʦʚ ʘʢʩʦʣʦʪʣʝʡ. ɼʣʷ ʛʠʩʪʦʣʦ-
ʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʫʩʦʯʢʠ ʦʨʛʘʥʦʚ 
(ʞʘʙʨʳ, ʧʦʯʢʠ, ʧʝʯʝʥʴ, ʩʝʣʝʟʝʥʢʘ, ʣʝʛʢʠʝ, 
ʩʝʨʜʮʝ) ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10%-ʥʦʤ ʨʘʩʪʚʦʨʝ 
ʬʦʨʤʘʣʠʥʘ. ʀʟʛʦʪʦʚʣʝʥʠʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ 
ʩʨʝʟʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝ-
ʪʦʜʠʢʝ [8]. ɼʣʷ ʦʙʟʦʨʥʦʛʦ ʠʟʫʯʝʥʠʷ ʦʙʱʝʡ 
ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʦʚ ʩʨʝʟʳ ʦʢʨʘʰʠʚʘʣʠ ʛʝ-
ʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʩʚʝʪʦʚʦ-
ʛʦ ʤʠʢʨʦʩʢʦʧʘ çɹʠʦʤʝʜ-6è. ʇʦʣʫʯʝʥʥʳʝ 
ʜʘʥʥʳʝ ʜʦʢʫʤʝʥʪʠʨʦʚʘʣʠ ʤʠʢʨʦʬʦʪʦʛʨʘ-
ʬʠʨʦʚʘʥʠʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʡ 
ʩʠʩʪʝʤʳ ʩʯʠʪʳʚʘʥʠʷ ʠ ʚʚʦʜʘ ʚʠʜʝʦʠʟʦʙʨʘ-
ʞʝʥʠʷ çɼʉʄ-510è, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʳ 
çScopePhotoè ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʘʩʪ-
ʨʦʡʢʘʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝ-
ʩʢʦʛʦ ʘʥʘʣʠʟʘ.  
 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɾʘʙʨʳ ʫ ʘʢʩʦʣʦʪʣʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʞʘʙʝʨʥʳʤʠ ʜʫʛʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘ-
ʣʠʩʴ ʞʘʙʝʨʥʳʝ ʣʝʧʝʩʪʢʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ  

ʧʘʨʘʣʣʝʣʴʥʦ ʠʜʫʱʠʤʠ ʬʠʣʘʤʝʥʪʘʤʠ ʠ ʦʪ-
ʚʝʪʚʣʝʥʠʷʤʠ ï ʣʘʤʝʣʷʤʠ (ʣʘʤʝʣʣʘʤʠ). ɾʘ-
ʙʝʨʥʳʝ ʣʝʧʝʩʪʢʠ ʠʤʝʣʠ ʚʠʜ ʧʣʘʩʪʠʥʦʢ-
ʚʳʨʦʩʪʦʚ, ʟʘʢʨʫʛʣʷʶʱʠʭʩʷ ʢ ʚʝʨʰʠʥʝ. ʆʩ-
ʥʦʚʫ ʢʘʞʜʦʛʦ ʣʝʧʝʩʪʢʘ ʩʦʩʪʘʚʣʷʣʘ ʧʣʦʪʥʘʷ 
ʥʝʦʬʦʨʤʣʝʥʥʘʷ ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʪʢʘʥʴ, ʷʜ-
ʨʘ ʢʦʪʦʨʦʡ ʠʤʝʣʠ ʙʘʟʦʬʠʣʴʥʳʝ ʫʧʣʦʱʝʥ-
ʥʳʝ ʷʜʨʘ. ʆʪ ʮʝʥʪʨʘ ʣʝʧʝʩʪʢʘ ʦʪʭʦʜʠʣʠ 
ʥʝʩʢʦʣʴʢʦ ʣʝʧʝʩʪʢʦʚʳʭ ʘʨʪʝʨʠʡ (3-4 ʚ 
ʧ.ʟ.ʤ., ʫʚ.Ĭ120). ʀʭ ʩʦʩʫʜʠʩʪʘʷ ʩʪʝʥʢʘ ʪʦʣ-
ʩʪʘʷ, ʩ ʨʳʭʣʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʤʳʰʝʯʥʳ-
ʤʠ ʚʦʣʦʢʥʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʟʘʣʝʛʘʣʠ 
ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʙʘʟʦʬʠʣʴʥʳʝ ʵʣʝʤʝʥʪʳ. 
ʅʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʯʘʩʪʠ ʨʝʙʨʘ ʣʝʧʝʩʪʢʘ 
ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʦʜʠʥʦʯʥʳʝ ʣʝʧʝʩʪʢʦʚʳʝ ʚʝ-
ʥʳ (1 ʚ ʧ.ʟ.ʤ., ʫʚ.Ĭ120). ʉʦʩʫʜʠʩʪʳʝ ʢʦʤ-
ʧʦʥʝʥʪʳ ʙʳʣʠ ʟʘʧʦʣʥʝʥʳ ʵʨʠʪʨʦʮʠʪʘʤʠ. ɺ 
ʮʝʥʪʨʝ ʠ ʥʘ ʧʝʨʠʬʝʨʠʠ ʣʝʧʝʩʪʢʦʚ ʙʳʣʦ 
ʦʙʥʘʨʫʞʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʛʤʝʥʪ-
ʥʳʭ ʢʣʝʪʦʢ ï ʤʝʣʘʥʦʮʠʪʦʚ (ʨʠʩʫʥʦʢ 3). ʅʘ 
ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʢʨʘʝ ʦʪ ʞʘʙʝʨʥʳʭ ʣʝ-
ʧʝʩʪʢʦʚ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʛʨʫʧʧʳ ʤʳʰʮ, ʬʦʨ-
ʤʠʨʫʶʱʠʭ ʞʘʙʝʨʥʫʶ ʜʫʛʫ. ʕʪʠ ʤʳʰʮʳ 
ʩʦʩʪʦʷʣʠ ʠʟ ʪʦʥʢʠʭ ʧʦʧʝʨʝʯʥʦ-ʧʦʣʦʩʘʪʳʭ 
ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ. ʆʥʠ ʙʨʘʣʠ ʥʘʯʘʣʦ ʥʘ 
ʦʜʥʦʡ ʩʪʦʨʦʥʝ ʣʝʧʝʩʪʢʘ, ʧʝʨʝʭʦʜʠʣʠ ʥʘ 
ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ, ʠ ʚ ʤʝʩʪʝ ʨʘʟ-
ʜʚʦʝʥʠʷ ʣʝʧʝʩʪʢʦʚ ʤʳʰʮʳ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ 
ʩʪʦʨʦʥʳ ʧʝʨʝʢʨʝʱʠʚʘʣʠʩʴ. ʕʪʘ ʦʩʦʙʝʥ-
ʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʘʢʩʦʣʦʪʣʶ ʧʝʨʝʤʝʱʘʪʴ 
ʚʦʜʫ ʯʝʨʝʟ ʞʘʙʝʨʥʳʡ ʘʧʧʘʨʘʪ.  

ɾʘʙʝʨʥʳʝ ʣʝʧʝʩʪʢʠ ʦʙʨʘʟʦʚʘʥʳ 5-6 
ʨʷʜʘʤʠ ʢʣʝʪʦʢ ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʧʣʦʩʢʦʛʦ 
ʵʧʠʪʝʣʠʷ (ʪʠʧʠʯʥʳʡ ʞʘʙʝʨʥʳʡ ʵʧʠʪʝʣʠʡ). 
ʕʪʦ ʢʣʝʪʢʠ ʦʢʨʫʛʣʦ-ʚʳʪʷʥʫʪʦʡ ʬʦʨʤʳ ʩ 
ʙʘʟʦʬʠʣʴʥʦʡ ʮʠʪʦʧʣʘʟʤʦʡ, ʦʢʨʫʛʣʦ-ʧʦʣʠ-
ʤʦʨʬʥʳʤʠ ʷʜʨʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ 
ʮʝʥʪʨʝ ʢʣʝʪʦʢ. ʄʝʞʜʫ ʢʣʝʪʢʘʤʠ ʠʤʝʣʠʩʴ 
ʚʢʨʘʧʣʝʥʠʷ ʢʨʫʧʥʳʭ, ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ ʙʦ-
ʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʦʢ ʩ ʨʦʟʦʚʦʡ ʤʫʪʥʦʡ ʮʠ-
ʪʦʧʣʘʟʤʦʡ ʠ ʦʢʨʫʛʣʳʤ ʷʜʨʦʤ, ʩʤʝʱʝʥʥʳʤ 
ʚ ʙʘʟʘʣʴʥʫʶ ʯʘʩʪʴ. ɾʘʙʝʨʥʳʝ ʜʫʛʠ ʧʦʢʨʳ-
ʪʳ ʪʘʢʞʝ ʤʥʦʛʦʩʣʦʡʥʳʤ ʧʣʦʩʢʠʤ ʵʧʠʪʝʣʠ-
ʝʤ. ʋ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʩʦʙʝʡ ʦʪʤʝʯʝʥʘ ʜʝ-
ʩʢʚʘʤʘʮʠʷ ʵʧʠʪʝʣʠʷ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ 
ʞʘʙʝʨʥʳʭ ʣʝʧʝʩʪʢʦʚ. 

ʆʪ ʞʘʙʝʨʥʳʭ ʣʝʧʝʩʪʢʦʚ ʚ ʢʘʞʜʫʶ ʠʟ 
ʩʪʦʨʦʥ ʦʪʭʦʜʠʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʣʘʤʝʣʠ. 
ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʦʥʠ ʠʤʝʣʠ ʧʨʘʚʠʣʴʥʫʶ 
ʬʦʨʤʫ ʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʩʪʨʦʛʦ ʧʝʨʧʝʥʜʠ-
ʢʫʣʷʨʥʦ ʞʘʙʝʨʥʳʤ ʣʝʧʝʩʪʢʘʤ (ʨʠʩʫʥʦʢ 4). 
ʆʩʥʦʚʫ ʣʘʤʝʣʝʡ ʩʦʩʪʘʚʣʷʣʠ ʨʘʩʧʦʣʦʞʝʥ-
ʥʳʝ ʚ 2-3 ʨʷʜʘ ʩʪʦʣʙʯʘʪʳʝ ʢʣʝʪʢʠ. ʇʦʩʣʝʜ-
ʥʠʝ ʠʤʝʣʠ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʬʦʨʤʫ,  ʪʦʨʮʘ- 
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ʤʠ ʫʧʠʨʘʣʠʩʴ ʚ ʙʘʟʘʣʴʥʫʶ ʤʝʤʙʨʘʥʫ, ʧʦ-
ʢʨʳʪʫʶ ʵʧʠʪʝʣʠʝʤ, ʘ ʙʦʢʦʚʳʤʠ ʧʦʚʝʨʭʥʦ-
ʩʪʷʤʠ ʨʘʟʜʝʣʷʣʠ ʢʘʧʠʣʣʷʨʥʳʝ ʧʨʦʩʪʨʘʥ-
ʩʪʚʘ, ʟʘʧʦʣʥʷʝʤʳʝ ʵʨʠʪʨʦʮʠʪʘʤʠ. ɺʥʫʪʨʠ 
ʩʦʩʫʜʠʩʪʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʣʘʤʝʣʝʡ ʥʘʙʣʶʜʘ- 
ʣʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʢʨʦ-
ʚʝʪʚʦʨʝʥʠʷ ï ʛʝʤʦʣʠʟ ʠ ʩʣʘʜʞ. ʄʝʞʜʫ ʢʣʝʪ-
ʢʘʤʠ ʠ ʩʦʩʫʜʠʩʪʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʟʘʣʝʛʘ-
ʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʝʣʘʥʦʮʠʪʳ. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

ʇʝʯʝʥʴ ʫ ʘʤʙʠʩʪʦʤʳ ï ʪʠʧʠʯʥʳʡ 
ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʡ ʦʨʛʘʥ, ʩʦʩʪʦʷʱʠʡ ʠʟ 
ʩʪʨʦʤʳ ʠ ʧʘʨʝʥʭʠʤʳ. ʉʪʨʦʤʘ ʦʨʛʘʥʘ ʧʨʝʜ-
ʩʪʘʚʣʝʥʘ ʪʦʥʢʦʩʪʝʥʥʦʡ ʨʳʭʣʦʡ ʩʦʝʜʠʥʠ-
ʪʝʣʴʥʦʡ ʪʢʘʥʴʶ ʩ ʚʢʣʠʥʠʚʘʥʠʝʤ ʝʝ ʤʝʞʜʫ 
ʧʦʚʝʨʭʥʦʩʪʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʛʝʧʘʪʦʮʠ-
ʪʘʤʠ, ʧʘʨʝʥʭʠʤʘ ï ʧʝʯʝʥʦʯʥʳʤʠ ʪʨʘʙʝʢʫ-
ʣʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʜʦʩʪʘʪʦʯʥʦ ʧʣʦʪʥʦ 
(ʨʠʩʫʥʦʢ 5). ʉʦʝʜʠʥʠʪʝʣʴʥʘʷ ʪʢʘʥʴ ʚ ʤʝʞ-
ʜʦʣʴʢʦʚʳʭ ʧʝʨʝʛʦʨʦʜʢʘʭ ʥʝ ʚʳʷʚʣʷʣʘʩʴ, ʠ 
ʛʨʘʥʠʮʳ ʧʝʯʝʥʦʯʥʳʭ ʜʦʣʝʢ ʦʧʨʝʜʝʣʷʣʠʩʴ 
ʪʦʣʴʢʦ ʧʦ ʩʢʦʧʣʝʥʠʷʤ ʩʦʩʫʜʦʚ, ʨʘʩʧʦʣʘʛʘ-
ʶɦ ʠʤʩ̫  ʥʘ  ʛʨʘʥʠʮʝ ʩʦʩʝʜʥʠʭ ʧʝʯʝʥʦʯʥrʭ  

ʜʦʣʝʢ. ɻʝʧʘʪʦʮʠʪʳ ʙʳʣʠ ʧʦʣʠʤʦʨʬʥʳʤʠ, 
ʮʠʪʦʧʣʘʟʤʘ ʩʦʜʝʨʞʘʣʘ ʦʢʩʠʬʠʣʴʥʫʶ ʧʨʦ-
ʟʨʘʯʥʫʶ ʟʝʨʥʠʩʪʦʩʪʴ. ʗʜʨʘ ʧʝʯʝʥʦʯʥʳʭ 
ʢʣʝʪʦʢ ʦʢʨʫʛʣʳʝ, ʙʘʟʦʬʠʣʴʥʳʝ, ʟʘʥʠʤʘʣʠ 
ʧʨʠʤʝʨʥʦ 40ï50 % ʢʣʝʪʢʠ, ʨʘʩʧʦʣʘʛʘʣʠʩʴ 
ʵʢʩʮʝʥʪʨʠʯʥʦ (ʨʠʩʫʥʦʢ 6). ɺʥʫʪʨʠ ʷʜʝʨ 
ʧʨʦʩʤʘʪʨʠʚʘʣʠʩʴ ʛʣʳʙʢʠ ʭʨʦʤʘʪʠʥʘ, ʘ ʚ 
ʥʝʢʦʪʦʨʳʭ ʷʜʨʘʭ ï ʥʝʩʢʦʣʴʢʦ ʷʜʨʳʰʝʢ.  

ʄʝʞʜʫ ʢʣʝʪʢʘʤʠ ʧʝʯʝʥʠ ʟʘʣʝʛʘʣʠ 
ʣʠʤʬʦʮʠʪʳ, ʛʠʩʪʠʦʮʠʪʳ, ʢʫʧʬʝʨʦʚʩʢʠʝ 
ʢʣʝʪʢʠ ʠ ʵʨʠʪʨʦʮʠʪʳ. ʊʘʢʞʝ ʧʦ ʚʩʝʡ ʧʣʦ-
ʱʘʜʠ ʧʝʯʝʥʠ ʚ ʦʙʣʘʩʪʠ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫ-
ʜʦʚ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʦʙʰʠʨʥʳʝ ʫʯʘʩʪʢʠ ʩ ʛʝ-
ʤʦʩʠʜʝʨʠʥʦʤ. ɼʘʥʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ʪʘʢʞʝ 
ʦʪʤʝʯʘʣʠ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʧʨʠ ʠʟʫʯʝʥʠʠ 
ʧʝʯʝʥʠ ʤʠʥʦʛ ʠ ʥʝʢʦʪʦʨʳʭ ʨʳʙ [3, 7].   
ʉʪʝʥʢʠ ʦʪʜʝʣʴʥʳʭ ʩʦʩʫʜʦʚ ʙʳʣʠ ʫʪʦʣʱʝʥʳ 
ʠ ʨʘʟʚʦʣʦʢʥʝʥʳ. ʈʷʜʦʤ ʩ ʢʨʦʚʝʥʦʩʥʳʤʠ 
ʩʦʩʫʜʘʤʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʞʝʣʯʥʳʝ ʢʘʧʠʣʣʷ-
ʨʳ, ʩʦʜʝʨʞʘʱʠʝ ʢʨʠʩʪʘʣʣʳ ʞʝʣʯʥʳʭ ʧʠʛ-
ʤʝʥʪʦʚ. 

ʈʠʩʫʥʦʢ 3 ï ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʩʨʝʟ  
ʞʘʙʝʨʥʦʛʦ ʣʝʧʝʩʪʢʘ ʤʝʢʩʠʢʘʥʩʢʦʛʦ 
ʘʢʩʦʣʦʪʣʷ. ʄʠʢʨʦʬʦʪʦ, ʫʚ.Ĭ240  

ʈʠʩʫʥʦʢ 4 ï ʃʘʤʝʣʠ ʞʘʙʝʨʥʳʭ  
ʣʝʧʝʩʪʢʦʚ ʘʢʩʦʣʦʪʣʷ.  
ʄʠʢʨʦʬʦʪʦ, ʫʚ.Ĭ120  

ʈʠʩʫʥʦʢ 5 ï ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʩʨʝʟ  
ʧʝʯʝʥʠ ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʘʢʩʦʣʦʪʣʷ.  
ʉʪʨʝʣʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʪʣʦʞʝʥʠʷ  
ʛʝʤʦʩʠʜʝʨʠʥʘ. ʄʠʢʨʦʬʦʪʦ, ʫʚ.Ĭ240  

ʈʠʩʫʥʦʢ 6 ï ɻʝʧʘʪʦʮʠʪʳ ʧʝʯʝʥʠ  
ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʘʢʩʦʣʦʪʣʷ.  
ʄʠʢʨʦʬʦʪʦ, ʫʚ.Ĭ480  
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ʇʦʯʢʠ ʫ ʘʢʩʦʣʦʪʣʷ ʩʦʩʪʦʷʣʠ ʠʟ ʩʪʨʦ-
ʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʳʭʣʦʡ ʚʦʣʦʢʥʠʩʪʦʡ 
ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ, ʠ ʧʘʨʝʥʭʠʤʳ ï 
ʩʠʩʪʝʤʳ ʢʣʫʙʦʯʢʦʚ ʠ ʤʦʯʝʦʙʨʘʟʫʶʱʠʭ ʢʘ-
ʥʘʣʴʮʝʚ. ʇʦʯʝʯʥʳʝ ʪʝʣʴʮʘ ʩʦʩʪʦʷʣʠ ʠʟ ʢʘʧ-
ʩʫʣ ʐʫʤʣʷʥʩʢʦʛʦ-ɹʦʫʤʝʥʘ ʠ ʩʦʩʫʜʠʩʪʳʭ 
ʢʣʫʙʦʯʢʦʚ. ʇʦʩʣʝʜʥʠʝ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʛʨʫʧ-
ʧʘʤʠ ʧʦ 3-4 ʵʢʟ. ʚ ʧ.ʟ.ʤ. (ʫʚ.Ĭ120), ʩʦʧʨʠʢʘ-
ʩʘʷʩʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʦʣʶʩʘʤʠ. ʆʥʠ ʙʳʣʠ 
ʫʚʝʣʠʯʝʥʳ, ʰʘʨʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ, ʧʨʦ-
ʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʢʣʫʙʦʯʢʦʤ ʠ ʢʘʧʩʫʣʦʡ 
ʨʘʩʰʠʨʝʥʦ (ʨʠʩʫʥʦʢ 7). ʀʥʦʛʜʘ ʚ ʮʝʥʪʨʝ 
ʩʦʩʫʜʠʩʪʳʭ ʢʣʫʙʦʯʢʦʚ ʚʳʷʚʣʷʣʩʷ ʛʝʤʦʩʠ-
ʜʝʨʠʥ. ɺʥʫʪʨʠʦʨʛʘʥʥʘʷ ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ 
ʪʢʘʥʴ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʝʪʠʢʫʣʷʨʥʦʡ 
ʪʢʘʥʴʶ, ʢʦʪʦʨʘʷ ʟʘʯʘʩʪʫʶ ʚʳʷʚʣʷʣʘʩʴ ʚ ʚʠ-
ʜʝ ʦʪʜʝʣʴʥʳʭ ʪʦʥʢʠʭ ʚʦʣʦʢʦʥ. 

ʄʦʯʝʦʙʨʘʟʫʶʱʠʝ ʢʘʥʘʣʴʮʳ ʩʦʩʪʦʷ-
ʣʠ ʠʟ ʦʜʥʦʩʣʦʡʥʦʛʦ ʢʫʙʠʯʝʩʢʦʛʦ, ʘ ʩʦʙʠʨʘ-
ʪʝʣʴʥʳʝ ʪʨʫʙʦʯʢʠ ï ʠʟ ʧʨʠʟʤʘʪʠʯʝʩʢʦʛʦ 
ʵʧʠʪʝʣʠʷ. ɺʩʣʝʜʩʪʚʠʝ ʙʝʣʢʦʚʦʛʦ ʢʦʨʤʣʝʥʠʷ 
ʘʢʩʦʣʦʪʣʝʡ ʵʧʠʪʝʣʠʡ ʠʤʝʣ ʠʟʙʳʪʦʢ ʙʝʣʢʦ-
ʚʦʡ ʟʝʨʥʠʩʪʦʩʪʠ ʚ ʮʠʪʦʧʣʘʟʤʝ, ʠʟ-ʟʘ ʯʝʛʦ 
ʦʥʘ ʚʳʛʣʷʜʝʣʘ ʤʫʪʥʦʡ (ʨʠʩʫʥʦʢ 8). ʗʜʨʘ 
ʙʳʣʠ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ, ʟʘʧʦʣʥʷʣʠ 50ï
60 % ʦʙʲʝʤʘ ʢʣʝʪʢʠ ʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʙʘ-
ʟʘʣʴʥʦʡ ʯʘʩʪʠ ʢʣʝʪʦʢ. ʅʘ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪ-
ʢʘʭ ʧʦʯʝʢ ʷʜʨʘ ʚʳʷʚʣʷʣʠʩʴ ʚ ʩʦʩʪʦʷʥʠʠ ʦʪʝ-
ʢʘ, ʧʠʢʥʦʟʘ ʠ ʯʘʩʪʠʯʥʦʛʦ ʣʠʟʠʩʘ. ɺ ʧʨʦʩʚʝ-
ʪʝ ʢʘʥʘʣʴʮʝʚ ʦʪʤʝʯʝʥʦ ʥʘʣʠʯʠʝ ʥʝʦʜʥʦʨʦʜ-
ʥʳʭ ʙʝʣʢʦʚʳʭ ʤʘʩʩ ʩ ʚʢʣʶʯʝʥʠʝʤ ʵʨʠʪʨʦ-
ʮʠʪʦʚ. ɺ ʩʦʩʫʜʠʩʪʳʭ ʢʣʫʙʦʯʢʘʭ ʧʨʠʟʤʘʪʠ-
ʯʝʩʢʠʡ ʵʧʠʪʝʣʠʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʘʣʠʯʠ-
ʝʤ ʫʧʣʦʱʝʥʥʦ-ʚʳʪʷʥʫʪʳʭ ʷʜʝʨ, ʨʘʩʧʦʣʘʛʘ-
ʶɦ ʠʭʩ̫ ʚ ʮʝʥʪʨʘʣɹʥʦʡ ʯʘʩʪʠ. ɸʨʪʝʨʠʘʣɹ -
ʥʳʝ ʠ ʚʝʥʦʟʥʳʝ ʩʦʩʫʜʳ ʚʳʛʣʷʜʝʣʠ ʦʙʝʩ-
ʢʨʦʚʣʝʥʥʳʤʠ, ʠʥʦʛʜʘ ʩ ʨʘʟʚʦʣʦʢʥʝʥʠʝʤ 
ʩʪʝʥʦʢ. ʇʦʚʩʝʤʝʩʪʥʦ ʚ ʧʘʨʝʥʭʠʤʝ ʧʦʯʝʢ 
ʚʳʷʚʣʷʣʠ ʢʨʠʩʪʘʣʣʳ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ ʞʝʣ-
ʪʦʛʦ ʮʚʝʪʘ.  

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

ʉʥʘʨʫʞʠ ʩʝʣʝʟʝʥʢʫ ʘʢʩʦʣʦʪʣʷ ʦʢʨʫ-
ʞʘʣʘ ʪʦʥʢʘʷ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʘʷ ʢʘʧʩʫ-
ʣʘ. ɺ ʩʪʨʦʤʝ ʦʨʛʘʥʘ ʠʤʝʣʦʩʴ ʜʦʚʦʣʴʥʦ ʟʥʘ-
ʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫ-
ʜʦʚ, ʯʘʩʪʦ ʟʘʧʦʣʥʝʥʥʳʭ ʬʦʨʤʝʥʥʳʤʠ ʵʣʝ-
ʤʝʥʪʘʤʠ. ʊʨʘʙʝʢʫʣʳ ʚ ʧʘʨʝʥʭʠʤʝ ʧʨʦʩʤʘʪ-
ʨʠʚʘʣʠʩʴ ʥʝʯʝʪʢʦ (ʨʠʩʫʥʦʢ 9). ʋ ʤʝʢʩʠʢʘʥ-
ʩʢʦʛʦ ʘʢʩʦʣʦʪʣʷ ʧʘʨʝʥʭʠʤʘ ʦʨʛʘʥʘ ʫʩʣʦʚʥʦ 
ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʙʝʣʫʶ ʠ ʢʨʘʩʥʫʶ ʧʫʣʴʧʫ.  

 
 
 
 
 
 
 
 
 
 

ʂʨʘʩʥʘʷ ʧʫʣʴʧʘ ʩʝʣʝʟʝʥʢʠ ʩʦʩʪʦʷʣʘ 
ʠʟ ʩʢʦʧʣʝʥʠʷ ʨʝʪʠʢʫʣʷʨʥʳʭ ʚʦʣʦʢʦʥ, ʵʨʠʪ-
ʨʦʮʠʪʦʚ, ʤʘʢʨʦʬʘʛʦʚ ʠ ʛʝʤʦʩʠʜʝʨʠʥʘ. ɹʝ-
ʣʘʷ ʧʫʣʴʧʘ ʙʳʣʘ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʦʢʨʘʰʝ-
ʥʘ, ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʨʘʟʨʦʟʥʝʥʥʦ. ʇʨʠ ʵʪʦʤ 
ʛʨʘʥʠʮʳ ʢʣʘʩʩʠʯʝʩʢʠʭ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣ-
ʢʦʚ ʥʝ ʚʳʷʚʣʷʣʠʩʴ. ɺ ʙʝʣʦʡ ʧʫʣʴʧʝ ʚʩʪʨʝ-
ʯʘʣʠʩʴ ʨʝʪʠʢʫʣʷʨʥʳʝ ʚʦʣʦʢʥʘ, ʩʪʨʦʤʘʣʴ-
ʥʳʝ ʢʣʝʪʢʠ, ʤʘʢʨʦʬʘʛʠ, ʣʠʤʬʦʮʠʪʳ, ʧʣʘʟ-
ʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
ʤʝʞʜʫ ʢʨʘʩʥʦʡ ʠ ʙʝʣʦʡ ʧʫʣʴʧʦʡ ʠʤʝʣʠʩʴ 
ʥʝʯʝʪʢʠʝ  ʛʨʘʥʠʮʳ,  ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʩʣʘʙʦ 

 

ʈʠʩʫʥʦʢ 7 ï ʉʦʩʫʜʠʩʪʳʡ ʢʣʫʙʦʯʝʢ  
ʧʦʯʢʠ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʘʢʩʦʣʦʪʣʷ. 

ʄʠʢʨʦʬʦʪʦ, ʫʚ.Ĭ480  

ʈʠʩʫʥʦʢ 8 ï ʙʝʣʢʦʚʘʷ ʟʝʨʥʠʩʪʦʩʪʴ  
ʚ ʧʨʦʩʚʝʪʝ ʤʦʯʝʦʙʨʘʟʫʶʱʝʛʦ  
ʢʘʥʘʣʴʮʘ (ʩʪʨʝʣʢʘ ʩʧʨʘʚʘ);  
ʦʪʣʦʞʝʥʠʝ ʢʨʠʩʪʘʣʣʦʚ  
ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ ʚ ʧʦʯʢʝ  
ʘʢʩʦʣʦʪʣʷ (ʩʪʨʝʣʢʘ ʩʣʝʚʘ).  
ʄʠʢʨʦʬʦʪʦ, ʫʚ.Ĭ480 

ʈʠʩʫʥʦʢ 9 ï ʉʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʝ 
ʧʨʦʩʣʦʡʢʠ ʩʝʣʝʟʝʥʢʠ ʘʢʩʦʣʦʪʣʷ 
(ʩʪʨʝʣʢʘ). ʄʠʢʨʦʬʦʪʦ, ʫʚ.Ĭ120  
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ʧʨʦʩʣʝʞʠʚʘʣʦʩʴ ʜʝʣʝʥʠʝ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ 
ʫʯʘʩʪʢʦʚ ʥʘ ʧʝʨʠʘʨʪʝʨʠʘʣʴʥʫʶ, ʮʝʥʪʨʘʣʴ-
ʥʫʶ ʠ ʤʘʨʛʠʥʘʣʴʥʫʶ ʟʦʥʳ (ʨʠʩʫʥʦʢ 10). 

 
 
 
 
 
 
 
 
 
 
 
 

 
ɸʢʩʦʣʦʪʣʴ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʞʠ-

ʚʦʪʥʳʤ, ʪ.ʢ. ʧʨʦʮʝʩʩ ʜʳʭʘʥʠʷ ʫ ʥʝʛʦ ʦʩʫ-
ʱʝʩʪʚʣʷʝʪʩʷ ʞʘʙʨʘʤʠ, ʣʝʛʢʠʤʠ ʠ ʧʦʚʝʨʭʥʦ-
ʩʪʴʶ ʢʦʞʠ.  

ʉʥʘʨʫʞʠ ʣʝʛʢʠʝ ʧʦʢʨʳʚʘʣʘ ʪʦʥʢʦ-
ʩʪʝʥʥʘʷ ʢʘʧʩʫʣʘ ʠʟ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. 
ɸʣʴʚʝʦʣʳ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʝ ʠʟ-ʟʘ ʩʦʜʝʨ-
ʞʘʥʠʷ ʚ ʠʭ ʩʪʝʥʢʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ 
(ʨʠʩʫʥʦʢ 11). ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʦʥʠ ʩʦʩʪʦʷ-
ʣʠ ʠʟ ʨʷʜʘ ʙʘʟʦʬʠʣʴʥʳʭ ʩʪʦʣʙʯʘʪʳʭ ʢʣʝ-
ʪʦʢ, ʩʥʘʨʫʞʠ ʧʦʢʨʳʪʳʭ ʨʦʟʦʚʦʡ ʩʣʠʟʴʶ 
(ʨʠʩʫʥʦʢ 12). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʘʣʴʚʝʦʣ 
ʦʪʤʝʯʘʣʦʩʴ ʥʘʣʠʯʠʝ ʧʣʦʩʢʠʭ ʢʣʝʪʦʢ ʩ ʪʦʥ-
ʢʠʤ ʦʙʦʜʢʦʤ ʮʠʪʦʧʣʘʟʤʳ. ɺʦʢʨʫʛ ʘʣʴʚʝʦʣ 
ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘʷ ʨʝʪʠʢʫʣʷʨ-
ʥʘʷ ʪʢʘʥʴ ʩ ʚʢʨʘʧʣʝʥʠʷʤʠ ʵʨʠʪʨʦʮʠʪʦʚ, ʛʠ-
ʩʪʠʦʮʠʪʦʚ, ʢʣʝʪʦʢ ʥʘʧʦʜʦʙʠʝ ʘʣʴʚʝʦʣʷʨʥʳʭ 
ʤʘʢʨʦʬʘʛʦʚ. ʋ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʫʝʤʳʭ 
ʦʩʦʙʝʡ ʚʳʷʚʣʝʥʘ ʘʣʴʚʝʦʣʷʨʥʘʷ ʵʤʬʠʟʝʤʘ: 
ʧʦʣʦʩʪʠ ʘʣʴʚʝʦʣ ʨʘʩʰʠʨʝʥʳ, ʩʪʝʥʢʠ ʠʩʪʦʥ-
ʯʝʥʳ ʠ ʨʘʟʦʨʚʘʥʳ, ʵʧʠʪʝʣʠʡ, ʬʦʨʤʠʨʫʶ-
ʱʠʡ ʚʥʫʪʨʝʥʥʶʶ ʚʳʩʪʠʣʢʫ, ʩʧʣʶʩʥʫʪ ʢ 
ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʝ. ʂʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫ-  
ʜʳ ʟʘʧʦʣʥʝʥʳ ʵʨʠʪʨʦʮʠʪʘʤʠ, ʘ ʚʦʢʨʫʛ ʩʪʝ-   
ʥʦʢ ʥʘʙʣʶʜʘʣʠʩʴ ʣʠʤʬʦʮʠʪʘʨʥʳʝ ʠʥʬʠʣʴ- 
ʪʨʘʪʳ. 

ʄʠʦʢʘʨʜ ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʘʢʩʦʣʦʪʣʷ 
ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʩʢʦʧʣʝʥʠʝʤ ʤʳʰʝʯʥʳʭ 
ʚʦʣʦʢʦʥ ʩ ʦʚʘʣʴʥʦ-ʫʧʣʦʱʝʥʥʳʤ ʷʜʨʦʤ, 
ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʶʱʠʭ ʜʨʫʛ ʢ ʜʨʫʛʫ. ʄʝʞʜʫ 
ʚʦʣʦʢʥʘʤʠ ʚʢʣʠʥʠʚʘʣʠʩʴ ʣʠʤʬʦʮʠʪʳ, ʤʘʢ-
ʨʦʬʘʛʠ, ʛʠʩʪʠʦʮʠʪʳ.  ʉʦʩʫʜʳ  ʩʝʨʜʮʘ  ʥʘʭʦ-
ʜʠʣʠʩʴ ʚ ʩʦʩʪʦʷʥʠʠ ʦʩʪʨʦʡ ʚʝʥʦʟʥʦʡ ʛʠʧʝ-
ʨʝʤʠʠ, ʩʪʝʥʢʘ ʙʳʣʘ ʨʘʟʚʦʣʦʢʥʝʥʘ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɺʓɺʆɼʓ 
1. ɾʘʙʝʨʥʳʝ ʣʝʧʝʩʪʢʠ ʫ A. ʤexica-

num ʩʦʜʝʨʞʘʪ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʫʶ ʦʩ-
ʥʦʚʫ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʛʨʫʧʧʘʤʠ ʤʳʰʝʯʥʳʭ 
ʚʦʣʦʢʦʥ, ʢʦʪʦʨʳʝ ʧʝʨʝʢʨʝʱʠʚʘʶʪʩʷ ʚ ʦʜ-
ʥʦʤ ʤʝʩʪʝ ʠ ʧʦʟʚʦʣʷʶʪ ʘʢʩʦʣʦʪʣʶ ʩ ʣʝʛʢʦ-
ʩʪʴʶ ʦʪʢʨʳʚʘʪʴ ʠ ʟʘʢʨʳʚʘʪʴ ʞʘʙʝʨʥʳʝ 
ʢʨʳʰʢʠ, ʧʝʨʝʤʝʱʘʷ ʚʦʜʫ ʯʝʨʝʟ ʞʘʙʝʨʥʳʡ 
ʘʧʧʘʨʘʪ. ʇʨʠ ʵʪʦʤ ʚ ʩʦʩʪʘʚʝ ʞʘʙʝʨʥʳʭ ʬʠ-
ʣʘʤʝʥʪʦʚ ʦʪʤʝʯʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʞʘʙʝʨʥʳʭ ʘʨʪʝʨʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʘ-
ʩʳʱʘʪʴ ʢʨʦʚʴ ʢʠʩʣʦʨʦʜʦʤ, ʧʦʣʫʯʘʝʤʳʤ   
ʠʟ ʚʦʜʳ. 

2. ʇʝʯʝʥʴ ʠ ʧʦʯʢʠ ʘʤʙʠʩʪʦʤʳ ʧʨʝʜ-
ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʠʧʠʯʥʳʝ ʧʘʨʝʥʭʠʤʘʪʦʟ-
ʥʳʝ ʦʨʛʘʥʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʩʪʨʦʤʳ ʠ ʧʘʨʝʥ-
ʭʠʤʳ. ʇʨʠ ʵʪʦʤ ʩʪʨʫʢʪʫʨʘ ʦʨʛʘʥʦʚ ʥʘʧʨʷ-
ʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʨʘʮʠʦʥʘ: ʚ ʩʨʝʟʘʭ ʧʦʯʝʢ ʠ 
ʧʝʯʝʥʠ ʦʪʤʝʯʝʥʳ ʫʯʘʩʪʢʠ ʙʝʣʢʦʚʦ-ʞʠʨʦ-
ʚʦʡ ʜʠʩʪʨʦʬʠʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʟʤʝ-
ʥʝʥʠʷʤʠ ʚ ʢʣʝʪʦʯʥʦ-ʷʜʝʨʥʦʤ ʩʪʨʦʝʥʠʠ. ɺ 
ʧʘʨʝʥʭʠʤʝ ʧʝʯʝʥʠ ʥʘʙʣʶʜʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴ-
ʥʳʝ ʫʯʘʩʪʢʠ ʦʪʣʦʞʝʥʠʷ ʤʝʣʘʥʠʥʘ, ʯʪʦ ʤʦ-
ʞʝʪ   ʙʳʪʴ  ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ  ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʈʠʩʫʥʦʢ 10 ï ʇʝʨʠʘʨʪʝʨʠʘʣʴʥʘʷ ʟʦʥʘ 
ʩʝʣʝʟʝʥʢʠ ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʘʢʩʦʣʦʪʣʷ. 

ʄʠʢʨʦʬʦʪʦ, ʫʚ.Ĭ480  

ʘ 

 ɻ

ʘ ï ʘʣʴʚʝʦʣʘ; ʵ ï ʫʯʘʩʪʦʢ ʵʤʬʠʟʝʤʳ 
ʈʠʩʫʥʦʢ 11 ï ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ  
ʩʪʨʫʢʪʫʨʘ ʣʝʛʢʠʭ ʤʝʢʩʠʢʘʥʩʢʦʛʦ  
ʘʢʩʦʣʦʪʣʷ. ʄʠʢʨʦʬʦʪʦ, ʫʚ.Ĭ120  

ʈʠʩʫʥʦʢ 12 ï ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ  
ʘʣʴʚʝʦʣʳ ʘʢʩʦʣʦʪʣʷ.  
ʄʠʢʨʦʬʦʪʦ, ʫʚ.Ĭ480  
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ʚʠʜʘ. ʄʠʦʢʘʨʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʠʧʠʯʥʳʤ 
ʩʪʨʦʝʥʠʝʤ ï ʧʣʦʪʥʳʤ ʩʢʦʧʣʝʥʠʝʤ ʢʘʨʜʠʦ-
ʤʠʦʮʠʪʦʚ. 

3. ɺ ʩʝʣʝʟʝʥʢʝ ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʘʢʩʦ-
ʣʦʪʣʷ ʦʪʩʫʪʩʪʚʫʝʪ ʯʝʪʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʥʘ 
ʢʨʘʩʥʫʶ ʠ ʙʝʣʫʶ ʧʫʣʴʧʫ, ʘ ʪʘʢʞʝ ʜʝʣʝʥʠʝ 
ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʫʯʘʩʪʢʦʚ ʥʘ ʧʝʨʠʘʨʪʝʨʠ-
ʘʣʴʥʫʶ, ʮʝʥʪʨʘʣʴʥʫʶ ʠ ʤʘʨʛʠʥʘʣʴʥʫʶ ʟʦʥʳ. 

4. ɺ ʣʝʛʢʠʭ ʦʪʤʝʯʝʥʳ ʧʣʦʪʥʳʝ ʠ 
ʤʘʩʩʠʚʥʳʝ ʘʣʴʚʝʦʣʳ, ʠʤʝʶʱʠʝ ʚ ʩʚʦʝʤ ʩʦ-
ʩʪʘʚʝ  ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʝ  ʚʦʣʦʢʥʘ, ʯʪʦ,  

ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ 
ʥʝʜʦʨʘʟʚʠʪʠʝʤ ʦʨʛʘʥʘ ʫ ʣʠʯʠʥʢʠ ʘʤʙʠʩʪʦʤʳ. 

5. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʜʦʧʦʣʥʷʶʪ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʫʶʪ ʩʚʝ-
ʜʝʥʠʷ ʦ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʨʫʞ-
ʥʳʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʘʤʙʠʩʪʦʤ, ʢʦʪʦ-
ʨʳʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʯʠʪʳʚʘʪʴ ʟʘʚʦʜʯʠʢʘʤ, 
ʙʠʦʣʦʛʘʤ ʠ ʚʝʪʝʨʠʥʘʨʥʳʤ ʩʧʝʮʠʘʣʠʩʪʘʤ, 
ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʤʩʷ ʥʘ ʨʘʟʚʝʜʝʥʠʠ, ʠʟʫ-
ʯʝʥʠʠ ʠ ʣʝʯʝʥʠʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʟʝʤʥʦʚʦʜ-
ʥʳʭ ʞʠʚʦʪʥʳʭ. 
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ɺʃʀʗʅʀɽ ʇɸʈɸɿʀʊʀʏɽʉʂʀʍ ʀʅʌʋɿʆʈʀʁ ʈʆɼɸ CHILODONELLA  

ʅɸ ʋʉʊʆʁʏʀɺʆʉʊʔ CYPRINUS CARPIO 
(ʉʇʆʅʊɸʅʅʆɽ ʀʅɺɸɿʀʈʆɺɸʅʀɽ ʀ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɽ ɿɸʈɸɾɽʅʀɽ) 

 
ʈʝʟʶʤʝ 

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʩʧʦʥʪʘʥʥʦʛʦ ʠʥʚʘʟʠʨʦʚʘʥʠʷ ʧʘʨʘʟʠʪʠʯʝʩʢʠʤʠ ʠʥʬʫʟʦʨʠʷʤʠ ʨʦʜʘ Chilodonella ʚ 
ʩʦʩʪʘʚʝ ʧʘʨʘʟʠʪʦʢʦʤʧʣʝʢʩʘ, ʘ ʪʘʢʞʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʘʨʘʞʝʥʠʷ Chilodonella spp. ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ Cy-
prinus carpio. ʇʦʢʘʟʘʥʦ ʥʘʣʠʯʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʩʧʦʥʪʘʥʥʳʤ ʠʥʚʘʟʠʨʦʚʘʥʠʝʤ ʧʘʨʘʟʠʪʦʮʝʥʦʪʠʯʝʩʢʠʤ ʢʦʤ-
ʧʣʝʢʩʦʤ ʩ ʜʦʤʠʥʠʨʫʶʱʝʡ ʨʦʣʴʶ Chilodonella spp. ʠ ʩʥʠʞʝʥʠʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʨʳʙ. ʋʩʪʘʥʦʚʣʝʥʦ 
ʚʣʠʷʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʧʘʨʘʟʠʪʠʯʝʩʢʠʤʠ ʠʥʬʫʟʦʨʠʷʤʠ Chilodonella spp. ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʨʝʟʠ-
ʩʪʝʥʪʥʦʩʪʠ Cyprinus carpio. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʨʘʟʠʪʠʯʝʩʢʠʝ ʠʥʬʫʟʦʨʠʠ ʨʦʜʘ Chilodonella, ʧʘʨʘʟʠʪʦʢʦʤʧʣʝʢʩ, ʩʧʦʥʪʘʥʥʦʝ ʠʥʚʘ-
ʟʠʨʦʚʘʥʠʝ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʟʘʨʘʞʝʥʠʝ, ʧʦʢʘʟʘʪʝʣʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. 

 
Summary 

We investigated the effect of natural invasion by parasitic ciliates of the genus Chilodonella as part of a para-
site complex, as well as experimental infection with Chilodonella spp. on the resistance of Cyprinus carpio. We found a 
relationship between natural invasion by a complex of parasites with a dominant role of Chilodonella spp. and a de-
crease in the resistance of the fish organism. We found that experimental infection with the parasitic ciliates Chilodo-
nella spp. has a negative effect on the resistance indices of Cyprinus carpio. 

Keywords: parasitic ciliate of the genus Chilodonella, complex of parasite, natural invasion, resistance       
indexes. 

 
ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 06.05.2025 ʛ. 

ɺɺɽɼɽʅʀɽ 
ʇʨʝʩʥʦʚʦʜʥʦʝ ʨʳʙʦʚʦʜʩʪʚʦ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʙʦʣʝʝ 2/3 ʤʠʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʘʢʚʘʢʫʣʴʪʫʨʳ. ɸʢʚʘʢʫʣʴʪʫʨʘ ʷʚʣʷʝʪʩʷ ʵʬ-
ʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʣʢʘ 
ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʯʝʣʦʚʝʢʦʤ. ʆʜʥʘʢʦ ʚʳʨʘ-
ʱʠʚʘʥʠʝ ʨʳʙʳ ʚ ʧʨʫʜʘʭ ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘ-
ʝʪʩʷ ʧʘʨʘʟʠʪʘʨʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʯʪʦ ʧʨʠ-
ʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦ-
ʪʝʨʷʤ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʫʛʨʦʟʘʤ ʙʝʟʦʧʘʩʥʦ-
ʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ [8, 16, 19]. 

ʇʘʨʘʟʠʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʝʨʴ-
ʝʟʥʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ʠʥʜʫʩʪʨʠʠ ʨʘʟʚʝʜʝʥʠʷ 
ʢʘʨʧʘ, ʥʘʥʦʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 
ʫʱʝʨʙ.   ʅʘʧʨʠʤʝʨ,  ʨʝʩʥʠʯʥʳʝ  ʠʥʬʫʟʦʨʠʠ,  

ʛʝʣʴʤʠʥʪʳ ʠ ʨʘʢʦʦʙʨʘʟʥʳʝ ʣʝʛʢʦ ʟʘʨʘʞʘʶʪ 
ʚʳʨʘʱʠʚʘʝʤʦʛʦ ʢʘʨʧʘ [6, 9, 10, 14, 15, 20]. 

ʅʝʢʦʪʦʨʳʝ ʚʠʜʳ ʜʘʥʥʦʛʦ ʨʦʜʘ ʩʧʦ-
ʩʦʙʥʳ ʧʨʠʚʦʜʠʪʴ ʢ ʛʠʙʝʣʠ ʨʳʙ, ʦʩʦʙʝʥʥʦ ʚ 
ʫʩʣʦʚʠʷʭ ʘʢʚʘʢʫʣʴʪʫʨʳ [12]. ʆʥʠ ʤʦʛʫʪ ʚʳ-
ʟʳʚʘʪʴ ʵʧʠʟʦʦʪʠʠ ʩ ʣʝʪʘʣʴʥʦʩʪʴʶ ʚ ʪʝʯʝʥʠʝ 
ʜʚʫʭ-ʪʨʝʭ ʜʥʝʡ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ [13]. ʍʠʣʦ-
ʜʝʥʝʣʣʝʟ ʚʳʟʳʚʘʶʪ ʧʘʪʦʛʝʥʥʳʝ ʚʠʜʳ ʨʦʜʘ 
Chilodonella (Phyllopharyngea: Chilodonel-
lidae), ʚ ʦʩʥʦʚʥʦʤ Chilodonella hexasticha ʠ 
Chilodonella piscicola (ʩʠʥ. C. cyprini) [7]. 
ɺʠʜʳ Chilodonella h ʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 
ʠ ʤʦʛʫʪ ʧʦʨʘʞʘʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʝʩʥʦ-
ʚʦʜʥʳʭ ʨʳʙ ʙʝʟ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʭʦʟʷʠʥʘ.  

ʀʥʬʫʟʦʨʠʠ ʩʝʤ. Chilodonellidae ʠʤʝ-
ʶʪ  ʫʧʣʦʱʝʥʥʦʝ   ʣʠʩʪʦʚʠʜʥʦʝ   ʪʝʣʦ.   ɺʝʥ- 
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ʪʨʘʣʴʥʘʷ ʩʪʦʨʦʥʘ ʧʦʢʨʳʪʘ ʨʝʩʥʠʯʢʘʤʠ, 
ʠʤʝʶʪʩʷ ʤʝʩʪʘ ʩ ʥʘʣʠʯʠʝʤ ʨʝʜʫʢʮʠʠ ʮʠʣʠʘ-
ʪʫʨʳ. ʉʧʨʘʚʘ ʠ ʩʣʝʚʘ ʧʦ ʧʝʨʠʬʝʨʠʠ ʠʜʫʪ 
ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʢʠʥʝʪʳ. ɻʣʦʪʢʘ ʩʥʘʙʞʝʥʘ 
ʧʘʣʦʯʢʦʚʳʤ ʘʧʧʘʨʘʪʦʤ. ʋ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 
ʨʦʜʘ Chilodonella ʪʝʣʦ ʩʧʣʶʱʝʥʦ ʚ ʜʦʨʩʦ-
ʚʝʥʪʨʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺʳʧʫʢʣʘʷ ʜʦʨ-
ʩʘʣʴʥʘʷ ʩʪʦʨʦʥʘ ʧʦʯʪʠ ʣʠʰʝʥʘ ʨʝʩʥʠʯʝʢ. 
ʅʘ ʚʦʛʥʫʪʦʡ ʠʣʠ ʧʣʦʩʢʦʡ ʚʝʥʪʨʘʣʴʥʦʡ ʩʪʦ-
ʨʦʥʝ ʩʧʨʘʚʘ ʠ ʩʣʝʚʘ ʩʦʭʨʘʥʠʣʠʩʴ ʜʚʝ ʧʦʣʦ-
ʩʳ ʩʦʤʘʪʦʢʠʥʝʪ, ʠʟ ʢʦʪʦʨʳʭ ʥʝʢʦʪʦʨʳʝ 
ʠʜʫʪ ʦʪ ʧʝʨʝʜʥʝʡ ʜʦ ʟʘʜʥʝʡ ʯʘʩʪʠ ʪʝʣʘ. ʆʥʠ 
ʩʭʦʜʷʪʩʷ ʢ ʧʨʝʜʨʦʪʦʚʦʤʫ ʠ ʧʦʩʣʝʨʦʪʦʚʦʤʫ 
ʰʚʘʤ. ʉʦʤʘʪʦʢʝʥʝʪʳ ʩ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ 
ʜʣʠʥʥʝʝ, ʯʝʤ ʩ ʣʝʚʦʡ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝ-
ʟʫʣʴʪʘʪʝ ʪʦʛʦ, ʯʪʦ ʟʘʜʥʠʡ ʰʦʚ ʩʜʚʠʥʫʪ ʚʣʝ-
ʚʦ, ʘ ʧʝʨʝʜʥʠʡ ï ʚʧʨʘʚʦ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ 
ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʪʝʣʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ 
Chilodonella. ʇʦʩʪʦʨʘʣʴʥʳʝ ʢʠʥʝʪʳ ʦʪʩʫʪ-
ʩʪʚʫʶʪ. ʂ ʧʝʨʝʬʠʨʠʠ ʦʪ ʧʨʘʚʳʭ ʠ ʣʝʚʳʭ 
ʨʷʜʦʚ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʠʥʝʪ ʩʦʭʨʘʥʷʝʪʩʷ ʥʝ-
ʩʢʦʣʴʢʦ ʬʨʘʛʤʝʥʪʦʚ ʜʨʫʛʠʭ ʢʠʥʝʪ. ʇʨʝʜʨʦ-
ʪʦʚʘʷ ʮʠʣʠʘʪʫʨʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʨʷʜʦʚ ʢʠ-
ʥʝʪ: ʜʚʘ ʬʨʘʛʤʝʥʪʘ ʥʘʜ ʨʪʦʤ ʠ ʜʣʠʥʥʳʡ ʨʷʜ 
ʚʜʦʣʴ ʰʚʘ. ɺʩʝ ʨʷʜʳ ʥʝʩʫʪ ʤʝʤʙʨʘʥʳ. ʄʘʢ-
ʨʦʥʫʢʣʝʫʩ ʦʜʠʥ, ʠʤʝʝʪ ʮʝʥʪʨʘʣʴʥʫʶ ʩʬʝʨʫ 
ʩ ɼʅʂ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 
ʠʤʝʝʪʩʷ ʜʚʝ ʩʦʢʨʘʪʠʪʝʣʴʥʳʝ ʚʘʢʫʦʣʠ, ʧʦʨʳ 
ʢʦʪʦʨʳʭ ʦʪʢʨʳʚʘʶʪʩʷ ʚ ʧʦʣʦʩʘʭ ʢʠʥʝʪ: 
ʩʧʨʘʚʘ, ʩʚʝʨʭʫ, ʩʣʝʚʘ, ʩʥʠʟʫ [3]. 

ʇʦʩʝʣʷʷʩʴ ʚ ʦʛʨʦʤʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ 
ʥʘ ʞʘʙʨʘʭ, ʢʦʞʝ ʠ ʧʣʘʚʥʠʢʘʭ ʨʳʙ ʠ ʧʠʪʘʷʩʴ 
ʢʣʝʪʢʘʤʠ ʵʧʠʪʝʣʠʷ ʭʦʟʷʠʥʘ, ʭʠʣʦʜʦʥʝʣʣʳ 
ʚʳʟʳʚʘʶʪ ʨʘʟʜʨʘʞʝʥʠʝ ʧʦʢʨʦʚʦʚ, ʫʩʠʣʝʥ-
ʥʦʝ ʩʣʠʟʝʦʪʜʝʣʝʥʠʝ, ʘ ʚ ʩʣʫʯʘʝ ʩʣʘʙʦʡ ʫʧʠ-
ʪʘʥʥʦʩʪʠ ʭʦʟʷʠʥʘ ï ʨʘʟʨʫʰʝʥʠʝ ʵʧʠʪʝʣʠʷ ʠ 
ʥʘʨʫʰʝʥʠʝ ʜʳʭʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʢʦʞʠ ʠ 
ʞʘʙʝʨʥʳʭ ʣʝʧʝʩʪʢʦʚ. ʅʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝ-
ʥʳ ʟʘʙʦʣʝʚʘʥʠʷʤ ʠʩʪʦʱʝʥʥʳʝ ʨʳʙʳ, ʪ.ʢ. 
ʛʦʣʦʜʘʥʠʝ ʚʳʟʳʚʘʝʪ ʦʪʤʠʨʘʥʠʝ ʢʦʞʥʦʛʦ 
ʵʧʠʪʝʣʠʷ, ʘ ʦʪʤʠʨʘʶʱʘʷ ʪʢʘʥʴ ʷʚʣʷʝʪʩʷ 
ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʨʘʟʤʥʦʞʝ-
ʥʠʷ ʧʘʨʘʟʠʪʦʚ [3, ʮʠʪ. ɹʘʫʝʨ, ʅʠʢʦʣʴʩʢʘʷ, 
1957]. 

ʍʠʣʦʜʦʥʝʣʣʝʟ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʪʘʢʠ-
ʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʢʘʢ ʘʥʦʨʝʢ-
ʩʠʷ, ʜʝʧʠʛʤʝʥʪʘʮʠʷ ʢʦʞʠ, ʠʟʲʷʟʚʣʝʥʠʷ, ʧʦ-
ʪʝʨʷ ʯʝʰʫʠ, ʯʨʝʟʤʝʨʥʦʝ ʚʳʜʝʣʝʥʠʝ ʩʣʠʟʠ ʠ 
ʧʦʚʨʝʞʜʝʥʠʝ ʞʘʙʨ [5]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʠʪʴ ʧʦʢʘ-
ʟʘʪʝʣʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 
ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʛʘʥʠʟʤʘ Cyprinus carpio 
ʧʨʠ  ʩʧʦʥʪʘʥʥʦʤ  ʠʥʚʘʟʠʨʦʚʘʥʠʠ ʠ ʵʢʩʧʝʨʠ- 

 

ʤʝʥʪʘʣʴʥʦʤ ʟʘʨʘʞʝʥʠʠ ʧʘʨʘʟʠʪʠʯʝʩʢʠʤʠ 
ʠʥʬʫʟʦʨʠʷʤʠ ʨʦʜʘ Chilodonella. 

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʇʨʦʚʝʜʝʥ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘ-

ʣʠʟ: ʢʦʤʧʨʝʩʩʠʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʩʦʩʢʦ-
ʙʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ, ʞʘʙʨ, ʭʨʫʩʪʘʣʠʢʘ 
ʛʣʘʟ, ʩʦʜʝʨʞʠʤʦʛʦ ʢʠʰʝʯʥʠʢʘ Cyprinus 
carpio [1]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʤʤʫʥʦʙʠʦʣʦ-
ʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʝʜʝʥ ʦʪʙʦʨ ʧʨʦʙ 
ʢʨʦʚʠ ʠʟ ʭʚʦʩʪʦʚʦʡ ʘʨʪʝʨʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ 
ʧʨʦʚʝʜʝʥʳ ʚ ʜʚʘ ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʦ 
ʨʝʟʫʣʴʪʘʪʘʤ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʜʚʝ ʛʨʫʧʧʳ:        
1-ʷ ï Cyprinus carpio, ʩʧʦʥʪʘʥʥʦ ʠʥʚʘʟʠʨʦ-
ʚʘʥʥʳʝ ʧʘʨʘʟʠʪʠʯʝʩʢʠʤʠ ʠʥʬʫʟʦʨʠʷʤʠ ʨʦ-
ʜʘ Chilodonella, ʚʭʦʜʷʱʠʤʠ ʚ ʩʦʩʪʘʚ ʩʣʦʞ-
ʥʦʛʦ ʧʘʨʘʟʠʪʦʢʦʤʧʣʝʢʩʘ (n=23); 2-ʷ ï ʩʚʦ-
ʙʦʜʥʘʷ ʦʪ ʠʥʚʘʟʠʡ (n=23). ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ 
ʧʨʦʚʝʜʝʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʟʘʨʘʞʝʥʠʝ 
Cyprinus carpio ʧʘʨʘʟʠʪʠʯʝʩʢʠʤʠ ʠʥʬʫʟʦ-
ʨʠʷʤʠ ʨʦʜʘ Chilodonella. ɹʳʣʠ ʩʬʦʨʤʠʨʦ-
ʚʘʥʳ ʜʚʝ ʛʨʫʧʧʳ: 1-ʷ ï Cyprinus carpio, 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʥʚʘʟʠʨʦʚʘʥʥʳʝ ʧʘʨʘʟʠ-
ʪʠʯʝʩʢʠʤʠ ʠʥʬʫʟʦʨʠʷʤʠ ʨʦʜʘ Chilodonella 
(n=16); 2-ʷ ï ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ, ʠʥʪʘʢʪ-
ʥʳʝ ʨʳʙʳ (n=16). ʂʫʣʴʪʫʨʫ Chilodonella 
spp. ʧʦʣʫʯʘʣʠ ʦʪ ʙʦʣʴʥʳʭ ʨʳʙ. ɿʘʨʘʞʝʥʠʝ 
ʧʨʦʚʦʜʠʣʠ ʚ ʜʦʟʝ 160Ñ5 ʵʢʟ. ʧʫʪʝʤ ʘʧʧʣʠ-
ʢʘʮʠʠ ʥʘ ʞʘʙʨʳ. 

ʉʳʚʦʨʦʪʢʘ ʢʨʦʚʠ ʧʦʣʫʯʝʥʘ ʮʝʥʪʨʠ-
ʬʫʛʠʨʦʚʘʥʠʝʤ. ɺ ʢʨʦʚʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫ-
ʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠ-
ʪʦʚ, ʫʨʦʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ, ʬʘʛʦʮʠʪʘʨʥʘʷ 
ʘʢʪʠʚʥʦʩʪʴ ʣʝʡʢʦʮʠʪʦʚ (ʌɸ), ʚ ʩʳʚʦʨʦʪʢʝ 
ʢʨʦʚʠ ï ʦʙʱʠʡ ʙʝʣʦʢ, ʣʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚ-
ʥʦʩʪʴ (ʃɸʉʂ) ʠ ɓ-ʣʠʟʠʥʳ [2, 11]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʦʚʦʜʠ-
ʣʠ ʚ ʧʨʦʛʨʘʤʤʝ Exʩel. 

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʝʟʫʣʴʪʘʪʳ ʧʘʨʘʟʠ-

ʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ ʥʘʣʠ-
ʯʠʝ ʫ ʩʧʦʥʪʘʥʥʦ ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ ʨʳʙ 
ʩʣʦʞʥʦʛʦ ʧʘʨʘʟʠʪʦʢʦʤʧʣʝʢʩʘ, ʚ ʩʦʩʪʘʚ ʢʦ-
ʪʦʨʦʛʦ ʚʭʦʜʷʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ Chilodonella 
spp., Dactylogyrus sp., Trichodina sp., Ichthy-
ophthirius multifiliis, ʘ ʪʘʢʞʝ Diplostomum 
spp. ʩ ʜʦʤʠʥʠʨʫʶʱʝʡ ʨʦʣʴʶ Chilodonella 
spp. (ʪʘʙʣʠʮʘ 1). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʙʣʶʜʘ-
ʣʠ ʨʝʘʢʮʠʶ ʦʨʛʘʥʠʟʤʘ ʥʘ ʠʥʚʘʟʠʶ ʩʦ ʩʪʦ-
ʨʦʥʳ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦ-
ʚʠ ʨʳʙ (ʪʘʙʣʠʮʘ 2). 
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ʊʘʙʣʠʮʘ 1 ï ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʘʨʘʟʠʪʘʨʥʦʡ ʠʥʚʘʟʠʠ Cyprinus carpio 

ɻʨʫʧʧʘ 
ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ, min-max, ʵʢʟ. 

Chilodonella 
spp. 

Dactylogyrus sp. Trichodina sp. 
Ichthyophthirius 
multifiliis 

Diplostomum 
spp. 

1 148ï1232 3ï8 0ï5 0ï2 0ï4 

2 ï 

ʊʘʙʣʠʮʘ 2 ï ʀʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ Cyprinus carpio, ʩʧʦʥʪʘʥʥʦ ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ 
ʧʘʨʘʟʠʪʦʢʦʤʧʣʝʢʩʦʤ ʩ ʜʦʤʠʥʠʨʫʶʱʝʡ ʨʦʣʴʶ Chilodonella spp. 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʘ 1 ɻʨʫʧʧʘ 2 

MÑm 

ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ 1,60Ñ0,05* 1,20Ñ0,07 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 98,00Ñ2,26* 91,20Ñ1,93 

ʌɸ, % 16,10Ñ1,06* 24,20Ñ1,42 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 6,60Ñ0,15* 12,10Ñ0,34 

ʃɸʉʂ, % 6,90Ñ0,67* 17,50Ñ0,99 

ɓ-ʣʠʟʠʥʳ, % 16,30Ñ1,46* 29,60Ñ2,18 

ʇʨʠʤʝʯʘʥʠʝ ï M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ; m ï ʦʰʠʙʢʘ ʩʨʝʜʥʝʛʦ; *ʨ<0,05 

ʇʨʠ ʵʪʦʤ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʫʚʝʣʠ-
ʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʛʨʫʧʧʝ 
ʩʧʦʥʪʘʥʥʦ ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ ʨʳʙ ʥʘ 25 % ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʳʤʠ ʞʠʚʦʪʥʳʤʠ, ʘ 
ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʘʪʦ-
ʣʦʛʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʭ ʵʨʠʪʨʦʮʠʪʦʚ (ʫʤʝʥʴ-
ʰʝʥʠʝ ʨʘʟʤʝʨʘ ʠ ʥʝʧʨʘʚʠʣʴʥʘʷ ʬʦʨʤʘ). ʋ 
ʩʧʦʥʪʘʥʥʦ ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʫʨʦ-
ʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ ʩʦʩʪʘʚʠʣ 91,2Ñ1,93 ʛ/ʣ, 
ʯʪʦ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʠʥʪʘʢʪʥʳʭ ʞʠ-
ʚʦʪʥʳʭ. 

ɸʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʯʥʦʛʦ ʥʝʩʧʝʮʠʬʠ-
ʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦʢʘʟʘ-
ʪʝʣʴ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʝʡʢʦʮʠʪʦʚ 
ʢʨʦʚʠ ʨʳʙ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʩʧʦʥʪʘʥʥʦ 
ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʜʘʥʥʳʡ ʧʦʢʘʟʘ-
ʪʝʣʴ ʙʳʣ ʥʠʞʝ, ʯʝʤ ʫ ʠʥʪʘʢʪʥʳʭ, ʥʘ        
33,3 %. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝ-
ʥʦ, ʯʪʦ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩʧʦʥʪʘʥʥʦ ʠʥʚʘ-
ʟʠʨʦʚʘʥʥʳʭ ʨʳʙ ʫʨʦʚʝʥʴ ʙʝʣʢʘ ʩʦʩʪʘʚʠʣ 
6,6Ñ0,15 ʛ/ʣ, ʯʪʦ ʥʘ 45,4 % ʥʠʞʝ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʠʥʪʘʢʪʥʳʤʠ ʞʠʚʦʪʥʳʤʠ, ʫ ʢʦʪʦʨʳʭ 
ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 
12,1Ñ0,34 ʛ/ʣ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ ʣʠʟʦʮʠ-
ʤʘ ʚ ʛʨʫʧʧʝ ʩʧʦʥʪʘʥʥʦ ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ 
ʨʳʙ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʠʥʪʘʢʪʥʳʭ 
ʞʠʚʦʪʥʳʭ, ʥʘ 60,6 %. ɺʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ 
ʫʨʦʚʥʷ ɓ-ʣʠʟʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩʧʦʥ-
ʪʘʥʥʦ ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ ʨʳʙ ʥʘ 44,9 % ʚ 
ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠʥʪʘʢʪʥʳʭ ʞʠ-
ʚʦʪʥʳʭ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʥʘʙʣʶʜʝʥʠʝ ʚʝʣʠ ʚ 
ʪʝʯʝʥʠʝ  ʧʷʪʠ ʜʥʝʡ  ʧʦʩʣʝ  ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ- 

ʥʦʛʦ ʟʘʨʘʞʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ 
ʥʘʣʠʯʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʚʝʜʝʥʠʠ ʨʳʙ ʦʧʳʪ-
ʥʦʡ ʛʨʫʧʧʳ. ʈʝʛʠʩʪʨʠʨʦʚʘʣʠ ʠʟʤʝʥʝʥʠʝ 
ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʫʩʠʣʝʥʠʝ ʘʢʪʠʚ-
ʥʦʩʪʠ ʜʚʠʞʝʥʠʡ ʞʘʙʝʨʥʳʭ ʢʨʳʰʝʢ, ʥʘ ʧʦ-
ʚʝʨʭʥʦʩʪʠ ʪʝʣʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʠʟʙʳʪʦʯ-
ʥʦʝ ʚʳʜʝʣʝʥʠʝ ʩʣʠʟʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, 
ʯʪʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʟʘʨʘʞʝʥʠʝ Chilodo-
nella spp. ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʩʪʦʡ-
ʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʨʳʙ. ʅʘʤʠ ʫʩʪʘʥʦʚʣʝ-
ʥʦ, ʯʪʦ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʟʘʨʘʞʝʥʠʠ        
Chilodonella spp. ʫʨʦʚʝʥʴ ʵʨʠʪʨʦʮʠʪʦʚ ʚ 
ʢʨʦʚʠ ʨʳʙ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ 
2,2Ñ0,27Ĭ1012/ʣ, ʯʪʦ ʥʘ 40,9 % ʚʳʰʝ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʋʨʦ-
ʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ ʨʳʙ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʙʳʣ ʚʳʰʝ ʥʘ 20,2 % ʠ ʩʦʩʪʘʚʠʣ 
104,4Ñ6,16 ʛ/ʣ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʟʘ-
ʨʘʞʝʥʠʠ ʫʨʦʚʝʥʴ ʙʝʣʢʘ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 
ʨʳʙ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʥʠʞʘʣʩʷ ʥʘ 35,6 % 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ, ʚ ʢʦʪʦʨʦʡ 
ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 10,1Ñ1,53 ʛ/ʣ.      
ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʦʚʠ ʠ ʩʳʚʦ-
ʨʦʪʢʠ ʢʨʦʚʠ ʨʳʙ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧ ʥʘʙʣʶʜʘʣʠ ʨʝʘʢʮʠʶ ʦʨʛʘʥʠʟʤʘ ʥʘ 
ʠʥʚʘʟʠʶ ʩʦ ʩʪʦʨʦʥʳ ʣʠʟʦʮʠʤʥʦʡ ʘʢʪʠʚʥʦ-
ʩʪʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ. ʊʘʢ, ʚ ʦʧʳʪʥʦʡ ʛʨʫʧ-
ʧʝ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʨʳʙ ʘʢʪʠʚʥʦʩʪʴ ʣʠ-
ʟʦʮʠʤʘ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ, ʠ 
ʩʦʩʪʘʚʠʣʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 8,4Ñ2,16 % ʠ 
18,1Ñ2,89 %. ʌʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 
ʣʝʡʢʦʮʠʪʦʚ  ʢʨʦʚʠ,  ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ  ʢʣʝ- 



 

 
1/2025 ʕʢʦʣʦʛʠʷ ʠ ʞʠʚʦʪʥʳʡ ʤʠʨ 37 

 

ʪʦʯʥʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʫ ʨʳʙ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 15,0Ñ1,87 %, 
ʯʪʦ ʚ 2 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʫ ʨʳʙ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ.  ʇʦʢʘʟʘʪʝʣʠ  ɓ-ʣʠʟʠʥʦʚ  ʚ  ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʠʤʝʣʠ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ, ʦʜʥʘʢʦ 
ʨʘʟʣʠʯʠʷ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠʤʳ 
(ʪʘʙʣʠʮʘ 3). 

ʊʘʙʣʠʮʘ 3 ï ʀʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ Cyprinus carpio ʧʨʠ ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ       
ʟʘʨʘʞʝʥʠʠ Chilodonella spp. 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʘ 1  ɻʨʫʧʧʘ 2 

MÑm 

ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ 2,20Ñ0,27* 1,30Ñ0,31 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 100,40Ñ6,16* 80,10Ñ6,75 

ʌɸ, % 15,00Ñ1,87* 31,10Ñ4,52 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 6,50Ñ0,55* 10,10Ñ1,53 

ʃɸʉʂ, % 8,40Ñ2,16* 18,10Ñ2,89 

ɓ-ʣʠʟʠʥʳ, % 19,40Ñ4,87 13,60Ñ2,58 

ʇʨʠʤʝʯʘʥʠʝ ï M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ; m ï ʦʰʠʙʢʘ ʩʨʝʜʥʝʛʦ; *ʨ<0,05  

ɸʥʘʣʦʛʠʯʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 
ʨʷʜʦʤ ʘʚʪʦʨʦʚ ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʥʘ 
ʦʨʛʘʥʠʟʤ ʨʳʙ ʤʦʥʦʛʝʥʝʡ ʠ ʮʝʩʪʦʜ. ʇʨʠ ʠʟʫ-
ʯʝʥʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʧʘʨʘʟʠ-
ʪʠʟʤʦʤ ʠ ʠʤʤʫʥʠʪʝʪʦʤ ʭʦʟʷʠʥʘ Rohleno-  
v§ K. ʩ ʩʦʘʚʪʦʨʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
çʭʦʨʦʰʝʝè ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʪ-
ʨʘʞʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʭʦʟʷʠʥʘ ʠʟʙʝʛʘʪʴ ʧʘʨʘ-
ʟʠʪʠʟʤʘ, ʦʩʦʙʝʥʥʦ ʚ ʦʪʥʦʰʝʥʠʠ ʤʦʥʦʛʝʥʝʡ, 
ʨʘʢʦʦʙʨʘʟʥʳʭ ʠ ʮʝʩʪʦʜ. ɹʦʣʝʝ ʪʦʛʦ, ʧʘʨʘʟʠ-
ʪʠʟʤ ʙʳʣ ʩʚʷʟʘʥ ʩ ʠʤʤʫʥʠʪʝʪʦʤ, ʯʪʦ ʤʦʞʝʪ 
ʫʢʘʟʳʚʘʪʴ ʥʘ ʪʦ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʠʣʴʥʦʝ 
ʚʣʠʷʥʠʝ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʥʘ ʠʤʤʫʥʠʪʝʪ ʨʳʙ, 
ʵʪʘ ʩʠʩʪʝʤʘ (ʠʣʠ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʥʝʢʦʪʦ-
ʨʳʝ ʠʤʤʫʥʥʳʝ ʧʫʪʠ) ʘʢʪʠʚʠʨʫʝʪʩʷ ʧʨʠ ʧʦ-
ʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʟʘʨʘʞʝʥʠʷ ʧʘʨʘʟʠʪʘʤʠ. 
ɺʳʩʦʢʘʷ ʟʘʨʘʞʝʥʥʦʩʪʴ ʮʝʩʪʦʜʘʤʠ ʧʨʠʚʦʜʠʪ 
ʢ ʘʢʪʠʚʘʮʠʠ ʬʘʛʦʮʠʪʦʚ [4]. ɹʳʣʘ ʦʙʥʘʨʫʞʝ-
ʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʤʦʥʦʛʝʥʝʷʤʠ ʠ ʩʦʩʪʦʷʥʠʝʤ 
ʨʳʙ, ʧʨʠʯʝʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʘʷ ʟʘ-
ʨʘʞʝʥʥʦʩʪʴ ʵʪʠʤʠ ʧʘʨʘʟʠʪʘʤʠ ʤʦʞʝʪ ʚʳʟʳ-
ʚʘʪʴ ʛʠʙʝʣʴ ʨʳʙ. ʊʘʢʞʝ ʥʘʙʣʶʜʘʣʠ ʩʚʷʟʴ 
ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʪʝʤʠ 
ʞʝ ʧʘʨʘʟʠʪʘʤʠ [18]. Sitja-Bobadilla A. and 
Alvarez-Pellitero P. ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʜʘʞʝ 
ʥʠʟʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʨʘʞʝʥʠʷ ʤʦʥʦʛʝʥʝ-
ʷʤʠ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʘʢʪʠʚʘʮʠʶ ʛʝʤʘʪʦʧʦ-
ʵʟʘ ʫ ʨʳʙ, ʧʨʠʚʦʜʷʱʫʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʥʝ-
ʟʨʝʣʳʭ ʵʨʠʪʨʦʮʠʪʦʚ [17]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʩʧʦʥʪʘʥʥʦʤ ʠʥ-
ʚʘʟʠʨʦʚʘʥʠʠ ʧʘʨʘʟʠʪʦʮʝʥʦʪʠʯʝʩʢʠʤ ʢʦʤ-
ʧʣʝʢʩʦʤ, ʩʦʩʪʦʷʱʠʤ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 
Chilodonella spp., Dactylogyrus sp., Trichodi-
na sp., Ichthyophthirius multifiliis, ʘ ʪʘʢʞʝ 
Diplostomum spp. ʩ ʜʦʤʠʥʠʨʫʶʱʝʡ ʨʦʣʴʶ 
Chilodonella spp., ʘ ʪʘʢʞʝ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʦʤ  ʟʘʨʘʞʝʥʠʠ  Chilodonella spp. ʋʩʪʘ- 

ʥʦʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʫʩʪʦʡʯʠ-
ʚʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʨʳʙ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 
ʠʟʤʝʥʝʥʠʷʤʠ ʩʦ ʩʪʦʨʦʥʳ ʠʤʤʫʥʦʙʠʦʣʦʛʠ-
ʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝ-
ʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʫʨʦʚʥʷ ʛʝʤʦʛʣʦʙʠʥʘ 
ʷʚʣʷʝʪʩʷ ʢʦʤʧʝʥʩʘʪʦʨʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʛʠ-
ʧʦʢʩʠʠ, ʢʦʪʦʨʘʷ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʧʘʪʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ Chilodonella spp. 
ʥʘ ʞʘʙʝʨʥʳʡ ʘʧʧʘʨʘʪ Cyprinus carpio. 
 

ɿɸʂʃʖʏɽʅʀɽ 
ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ 

ʥʘʣʠʯʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʩʧʦʥʪʘʥʥʳʤ 
ʠʥʚʘʟʠʨʦʚʘʥʠʝʤ Chilodonella spp. ʚ ʩʦʩʪʘʚʝ 
ʧʘʨʘʟʠʪʦʢʦʤʧʣʝʢʩʘ, ʘ ʪʘʢʞʝ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʳʤ ʟʘʨʘʞʝʥʠʝʤ Chilodonella spp. ʠ 
ʩʥʠʞʝʥʠʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʤʘ Cypri-
nus carpio.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚ-
ʣʝʥʦ, ʯʪʦ ʩʧʦʥʪʘʥʥʦʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ 
ʠʥʚʘʟʠʨʦʚʘʥʠʝ Cyprinus carpio Chilodonella 
spp. ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʙʝʣʢʘ 
ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ       
45,4 % ʠ 35,6 %. ɺʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʘʢ-
ʪʠʚʥʦʩʪʠ ʣʠʟʦʮʠʤʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ   
60,6 % ʠ 53,6 %, ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 
ʣʝʡʢʦʮʠʪʦʚ ï ʥʘ 33,3 %  ʠ  ʚ 2 ʨʘʟʘ. ɿʘʨʝʛʠ-
ʩʪʨʠʨʦʚʘʥʦ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ɓ-ʣʠʟʠʥʦʚ ʥʘ 
44,9 % ʧʨʠ ʩʧʦʥʪʘʥʥʦʤ ʠʥʚʘʟʠʨʦʚʘʥʠʠ. 
ʋʩʪʘʥʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʵʨʠʪ-
ʨʦʮʠʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 25 ʠ 40,9 %, 
ʛʝʤʦʛʣʦʙʠʥʘ ï ʥʘ 7 ʠ 20,2 %, ʯʪʦ ʷʚʣʷʝʪʩʷ 
ʢʦʤʧʝʥʩʘʪʦʨʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʛʠʧʦʢʩʠʠ, 
ʢʦʪʦʨʘʷ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʘʪʦʛʝʥ-
ʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ Chilodonella spp. ʥʘ ʞʘ-
ʙʝʨʥʳʡ ʘʧʧʘʨʘʪ Cyprinus carpio. 

 

https://link.springer.com/article/10.1186/1756-3305-4-120#auth-Karol_na-Rohlenov_-Aff1
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ʂʦʨʦʯʢʠʥ ʈ.ɹ., ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ1 
ʂʨʘʩʦʯʢʦ ʇ.ɸ., ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ1, 2 
ɸʣʴ ʊʘʣʣ ʄ.ɺ., ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ1 
ʂʦʰʥʝʨʦʚ ɸ.ɻ., ʤʘʛʠʩʪʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ1 
ʂʠʨʧʘʥʸʚʘ ɽ.ɸ., ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ1 
ʉʪʦʣʷʨʦʚʘ ʖ.ɸ., ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ1 
ʃʠʧʩʢʘʷ ɼ.ʃ., ʤʘʛʠʩʪʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ1 
 
1ʋʆ çɺʠʪʝʙʩʢʘʷ ʦʨʜʝʥʘ çɿʥʘʢ ʇʦʯʝʪʘè ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠ-
ʥèr, ʛ. ɺʠʪʝʙʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 
2ʈʋʇ çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦè, ʛ. ʄʠʥʩʢ,      
ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 
 
 

ʆʎɽʅʂɸ ʂʆʅʊɸʄʀʅɸʎʀʀ ɺʆɿɼʋʍɸ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ  
ʂʆʅʀɼʀʗʄʀ ɸʉʇɽʈɻʀʃʃ 

 
ʈʝʟʶʤʝ 

ɻʨʠʙʳ ʨʦʜʘ Aspergillus ̫ ʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʩʘʧʨʦʪʨʦʬʥʳʭ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʧʣʝʩʝʥʝʡ, ʰʠʨʦ-
ʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʅʝʢʦʪʦʨʳʝ ʚʠʜʳ ʘʩʧʝʨʛʠʣʣʦʚ, ʪʘʢʠʝ ʢʘʢ A. fumigatus, ʩʯʠʪʘʶʪʩʷ 
ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤʠ ʜʣʷ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʧʦʨʳ ʘʩʧʝʨʛʠʣʣ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʚʦʟʜʫʭʝ ʢʨʫʛʣʳʡ ʛʦʜ, ʥʦ 
ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʯʝʪʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʣʠʤʘʪʘ ʠʣʠ ʩʝʟʦʥʘ ʛʦʜʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʠʜʠʠ, ʘʩʧʝʨʛʠʣʣʳ, ʩʝʜʠʤʝʥʪʘʮʠʷ, ʢʦʥʪʘʤʠʥʘʮʠʷ, ʢʣʠʤʘʪ. 
 

Summary 
Fungi of the genus Aspergillus are representatives of saprotrophic microscopic molds, widely distributed in 

the environment. However, some species of aspergillus, such as A. fumigatus, are considered opportunistic pathogens 
for animals and humans  

The results show that Aspergillus spores are present in the air all year round, but their concentrations do not 
demonstrate a clear correlation with climate or season of the year.  

Keywords: conidia, aspergilli, sedimentation, contamination, climate. 
 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 14.05.2025 ʛ. 

ɺɺɽɼɽʅʀɽ 
ɺʟʚʝʰʝʥʥʳʝ ʛʨʠʙʢʦʚʳʝ ʯʘʩʪʠʮʳ 

ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʥʝʦʪʲʝʤʣʝʤʳʤ ʢʦʤʧʦ-
ʥʝʥʪʦʤ ʘʪʤʦʩʬʝʨʳ ʚʥʫʪʨʠ ʠ ʩʥʘʨʫʞʠ ʧʦ-
ʤʝʱʝʥʠʡ [1]. ɺ ʮʝʣʦʤ ʧʣʝʩʥʝʚʳʝ ʛʨʠʙʳ 
ʚʳʜʝʣʷʶʪ ʚ ʚʦʟʜʫʭ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʩʧʦʨ (ʧʦʣʦʚʳʭ ʠʣʠ ʙʝʩʧʦʣʳʭ ʬʦʨʤ) ʠ 
ʬʨʘʛʤʝʥʪʦʚ ʛʠʬ, ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʦʩʘʞʜʝʥʠʷ 
ʠ ʧʨʦʨʘʩʪʘʥʠʷ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʘʟʣʦ-
ʞʝʥʠʠ ʢʦʨʤʦʚ, ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʩʳ-
ʨʴʷ, ʘ ʪʘʢʞʝ ʧʦʨʯʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 
ʚʦ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ [2]. C ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 
ʧʝʨʝʥʦʩʠʤʳʝ ʧʦ ʚʦʟʜʫʭʫ ʩʧʦʨʳ ʧʣʝʩʥʝʚʳʭ 
ʛʨʠʙʦʚ ʚʳʟʳʚʘʶʪ ʩʝʨʴʝʟʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 
ʞʠʚʦʪʥʳʭ ʠ ʣʶʜʝʡ, ʪʘʢʠʝ ʢʘʢ ʠʥʜʫʮʠʨʦ-
ʚʘʥʥʳʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ ʠʣʠ ʠʥ-
ʬʝʢʮʠʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ [3]. ʅʘʧʨʠʤʝʨ, 
ʚ ʦʪʜʝʣʴʥʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʯʘʩʪʦʪʘ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʣʣʝʨʛʠʠ  ʜʳʭʘʪʝʣʴʥʳʭ  ʧʫ- 

ʪʝʡ, ʚʳʟʚʘʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʛʨʠʙʘ-
ʤʠ, ʜʦʩʪʠʛʘʝʪ 20ï30 % ʚ ʛʨʫʧʧʝ ʣʠʮ ʩ ʘʪʦ-
ʧʠʝʡ, ʜʦʩʪʠʛʘʷ 6 % ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝ-
ʣʦʤ [4]. 

ʇʨʠʟʥʘʥʦ, ʯʪʦ ʙʦʣʝʝ 110 ʚʠʜʦʚ ʛʨʠ-
ʙʦʚ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʘʣʣʝʨʛʝʥʦʚ [5]. 
ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʷʚʣʷʝʪʩʷ ʛʨʠʙ 
ʨʦʜʘ Aspergillus, ʢʦʪʦʨʳʡ ʩʯʠʪʘʝʪʩʷ ʦʩʥʦʚ-
ʥʳʤ ʧʝʨʚʠʯʥʳʤ ʛʨʠʙʢʦʚʳʤ ʚʦʟʙʫʜʠʪʝʣʝʤ 
ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʙʨʦʥʭʦʣʝʛʦʯʥʦʛʦ ʤʠʢʦʟʘ ʠ 
ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ 
[6]. ʆʥ ʷʚʣʷʝʪʩʷ ʘʩʢʦʤʠʮʝʪʦʤ, ʪ.ʝ. ʦʪʥʦʩʠʪ-
ʩʷ ʢ ʦʪʜʝʣʫ Ascomycota, ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-
ʙʦʡ ʥʠʪʝʚʠʜʥʳʡ ʩʘʧʨʦʪʨʦʬʥʳʡ ʛʨʠʙ, ʰʠ-
ʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ʙʠʦʩʬʝʨʝ ʠ ʪʝʩ-
ʥʦ ʩʚʷʟʘʥʥʳʡ ʩ ʧʦʯʚʦʡ, ʛʥʠʶʱʝʡ ʨʘʩʪʠ-
ʪʝʣʴʥʦʩʪʴʶ ʠʣʠ ʩʝʤʝʥʘʤʠ. ʆʜʥʘʢʦ ʥʝʢʦʪʦ-
ʨʳʝ ʚʠʜʳ, ʪʘʢʠʝ ʢʘʢ A. fumigatus, ʩʯʠʪʘʶʪ-
ʩʷ  ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤʠ  ʜʣʷ  ʭʦʟʷʝʚ ʩ ʦʩ- 
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ʣʘʙʣʝʥʥʳʤ ʠʤʤʫʥʠʪʝʪʦʤ. ʀʭ ʢʦʥʠʜʠʠ 
(ʩʧʦʨʳ ʙʝʩʧʦʣʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ) ʠ ʤʠʮʝʣʠʡ 
ʩʚʷʟʘʥʳ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʘʪʦʣʦʛʠʷʤʠ, 
ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʪʘʢʠ-
ʤʠ ʢʘʢ ʘʣʣʝʨʛʠʯʝʩʢʘʷ ʘʩʪʤʘ ʠʣʠ ʛʠʧʝʨʯʫʚ-
ʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 
ʥʘʟʳʚʘʶʪʩʷ ʘʩʧʝʨʛʠʣʣʝʟʦʤ.  

ʀʟʫʯʝʥʠʝ ʢʦʥʪʘʤʠʥʘʮʠʠ ʚʦʟʜʫʰʥʦʡ 
ʩʨʝʜʳ ʩʧʦʨʘʤʠ ʘʩʧʝʨʛʠʣʣ ʠʤʝʝʪ ʦʯʝʚʠʜʥʦʝ 
ʩʘʥʠʪʘʨʥʦʝ ʟʥʘʯʝʥʠʝ, ʦʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʨʝʢʦ-
ʤʝʥʜʫʝʤʦʛʦ ʤʝʪʦʜʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʪʙʦʨʘ 
ʧʨʦʙ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʪʦʯʥʦ ʧʦʢʘ-
ʟʘʪʴ ʚʩʶ ʘʵʨʦʤʠʢʦʙʠʦʪʫ ʤʝʩʪʘ [8]. ʆʙʲʝʤ-
ʥʳʝ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʦʙʦʦʪʙʦʨʥʠ-
ʢʘʭ ʪʠʧʘ ʍʝʨʩʪʘ, ʧʨʝʜʣʘʛʘʶʪ ʥʝʧʨʝʨʳʚʥʳʡ 
ʦʪʙʦʨ ʧʨʦʙ ʚʦʟʜʫʭʘ ʩ ʥʘʜʝʞʥʳʤ ʦʧʨʝʜʝʣʝ-
ʥʠʝʤ ʛʨʠʙʢʦʚʳʭ ʩʧʦʨ. ʆʜʥʘʢʦ ʦʥ ʤʘʣʦʵʬ-
ʬʝʢʪʠʚʝʥ ʚ ʦʪʥʦʰʝʥʠʠ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ 
ʜʠʘʤʝʪʨʦʤ ʤʝʥʝʝ 5,0 ʤʢʤ, ʢʦʪʦʨʳʡ ʦʪʤʝʯʘ-
ʝʪʩʷ ʫ ʩʧʦʨ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ (Aspergillus, 
Penicillium) ʠ ʥʝʢʦʪʦʨʳʭ ʙʘʟʠʜʠʦʩʧʦʨ, ʯʪʦ 
ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʜʦʦʮʝʥʢʝ ʢʦʣʠʯʝʩʪʚʘ 
ʩʧʦʨ ʚ ʚʦʟʜʫʭʝ. 

ɺ ʤʠʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴ-
ʟʫʝʪʩʷ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʢʦʣʠʯʝ-
ʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʩʧʦʨ ʛʨʠʙʦʚ ʚ ʚʦʟʜʫʭʝ. 
ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʷʚʣʷʝʪʩʷ ʩʝʜʠʤʝʥʪʘʮʠ-
ʦʥʥʳʡ (ʦʪ ʘʥʛʣ. sedimentation ï ʦʩʘʞʜʝ-
ʥʠʝ), ʚ ʢʦʪʦʨʦʤ ʩʧʦʨʳ ʦʩʘʞʜʘʶʪʩʷ ʥʘ ʧʦ-
ʚʝʨʭʥʦʩʪʴ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʧʦʜ ʜʝʡʩʪʚʠ-
ʝʤ ʛʨʘʚʠʪʘʮʠʠ. ʂʦʣʠʯʝʩʪʚʦ ʩʧʦʨ ʚ ʜʘʥʥʦʤ 
ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʟʥʘʯʝʥʠʶ ʂʆɽ 
(ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʝ ʝʜʠʥʠʮʳ). ʆʜʥʘʢʦ 
ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʝʜʠ-
ʤʝʥʪʘʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʨ 
ʚʩʝʛʜʘ ʤʝʥʴʰʝ, ʯʝʤ ʯʠʩʣʦ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ 
ʩʧʦʨ ʚ ʚʦʟʜʫʭʝ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʨʝʟʫʣʴʪʘ-
ʪʳ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʛʦ ʦʪʙʦʨʘ ʧʨʦʙ ʷʚʣʷ-
ʶʪʩʷ ʫʩʣʦʚʥʦʡ ʚʝʣʠʯʠʥʦʡ. 

ɹʦʣʝʝ ʪʦʯʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʘʩʧʠʨʘ-
ʮʠʦʥʥʳʝ ʤʝʪʦʜʳ (ʦʪ ʘʥʛʣ. aspiration ï ʚʩʘ-
ʩʳʚʘʥʠʝ), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ 
ʢʦʣʠʯʝʩʪʚʦ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʦʚ ʚ 1,0 ʤ3 ʚʦʟʜʫʭʘ. ɸʩʧʠʨʘʮʠʦʥʥʳʝ 
ʧʨʠʙʦʨʳ ʦʩʥʦʚʘʥʳ ʥʘ ʩʦʯʝʪʘʥʠʠ ʠʤʧʘʢʪ-
ʥʦʛʦ (ʦʪ ʘʥʛʣ. impact ï ʫʜʘʨʷʪʴʩʷ, ʩʪʘʣʢʠ-
ʚʘʪʴʩʷ) ʠʣʠ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʧʨʠʥʮʠʧʘ 
ʦʪʙʦʨʘ ʧʨʦʙ ʚʦʟʜʫʭʘ. ʕʪʦʪ ʤʝʪʦʜ ʦʩʥʦʚʘʥ 
ʥʘ ʧʨʠʥʫʜʠʪʝʣʴʥʦʤ ʧʨʦʢʘʯʠʚʘʥʠʠ ʦʧʨʝʜʝ-
ʣʝʥʥʦʛʦ ʦʙʲʝʤʘ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʝ 
ʬʠʣʴʪʨʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʧʦʨʳ ʛʨʠʙʦʚ, ʜʠʘ-
ʤʝʪʨ ʢʦʪʦʨʳʭ ʙʦʣʝʝ 5,0 ʤʢʤ, ʥʝ ʧʨʦʭʦʜʷʪ 
ʯʝʨʝʟ ʧʦʨʳ ʬʠʣʴʪʨʦʚ, ʢʦʪʦʨʳʝ ʜʦʩʪʠʛʘʶʪ 
ʜʠʘʤʝʪʨʘ 0,65 ʤʢʤ. 

ɼʨʫʛʘʷ ʧʨʦʙʣʝʤʘ ʧʨʠ ʘʥʘʣʠʟʝ ʘʵʨʦ-
ʤʠʢʦʙʠʦʪʳ ï ɻ ʪʦ ʩʘʤ ʧʨʦʮʝʩʩ ʠʜʝʥʪʠʬʠʢʘ-
ʮʠʠ ʩʧʦʨ ʛʨʠʙʦʚ. ɺ ʩʣʫʯʘʝ ʛʨʠʙʦʚ ʨʦʜʦʚ 
Aspergillus ʠ Penicillium ʢʦʥʠʜʠʠ ʦʙʦʠʭ 
ʨʦʜʦʚ ʛʨʠʙʦʚ ʠʤʝʶʪ ʩʭʦʞʫʶ ʤʦʨʬʦʣʦʛʠʶ 
ʠ ʥʝ ʨʘʟʣʠʯʠʤʳ ʧʦʜ ʩʚʝʪʦʚʳʤ ʤʠʢʨʦʩʢʦ-
ʧʦʤ. ʇʦʵʪʦʤʫ ʚ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷʭ ʦʙʘ ʛʨʠʙʘ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʛʨʫʧ-
ʧʫ ʩʧʦʨ Aspergillus/Penicillium [9]. ɹʦʣʝʝ 
ʪʦʛʦ, ʵʪʘ ʤʝʪʦʜʦʣʦʛʠʷ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʜʝʥ-
ʪʠʬʠʮʠʨʦʚʘʪʴ ʙʦʣʝʝ ʤʝʣʢʠʝ ʬʨʘʛʤʝʥʪʳ 
ʛʨʠʙʦʚ ʠ ʛʠʬʳ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʞʠʟ-
ʥʝʩʧʦʩʦʙʥʳʭ ʬʦʨʤ ʛʨʠʙʦʚ (ʢʫʣʴʪʠʚʠʨʦ-
ʚʘʥʠʝ ʥʘ ʩʨʝʜʝ) ʤʦʛʫʪ ʨʘʟʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ 
ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʵʪʠʭ ʨʦʜʦʚ, ʥʦ ʩʣʝʜʫʝʪ 
ʧʦʤʥʠʪʴ, ʯʪʦ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʤʠʢʦʣʦʛʠʠ 
ʤʠʢʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʠʤʫʱʝ-
ʩʪʚʝʥʥʦ ʤʦʞʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʛʨʠʙʳ 
ʪʦʣʴʢʦ ʥʘ ʫʨʦʚʥʝ ʧʦʨʷʜʢʘ. 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʧʨʦ-
ʚʦʜʠʣʠ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʜʠʥʘʤʠʢʠ 
ʧʨʠʩʫʪʩʪʚʠʷ ʩʧʦʨ ʛʨʠʙʦʚ ʛʨʫʧʧʳ Asper-
gillus/Penicillium ʚ ʚʦʟʜʫʭʝ ʩ ʮʝʣʴʶ ʫʣʫʯ-
ʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʦ-
ʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ ʩ ʘʩʧʝʨ-
ʛʠʣʣʝʟʦʤ. 

ʎʝʣ ɹʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 
ʦʮʝʥʢʘ ʢʦʥʪʘʤʠʥʘʮʠʠ ʚʦʟʜʫʭʘ ʦʢʨʫʞʘʶ-
ʱʝʡ ʩʨʝʜʳ ʢʦʥʠʜʠʷʤʠ ʘʩʧʝʨʛʠʣʣ. 

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɸʵʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʟʘʙʦʨ ʚʦʟʜʫʭʘ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʝʞʝʤʝʩʷʯʥʦ ʚʦ ʚʪʦʨʦʡ ʜʝ-
ʢʘʜʝ ʢʘʞʜʦʛʦ ʢʘʣʝʥʜʘʨʥʦʛʦ ʤʝʩʷʮʘ 2024 ʛ. 
ʚ ʛ. ɺʠʪʝʙʩʢʝ (ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ) ʥʘ 
ʫʨʦʚʥʝ ʚʪʦʨʦʛʦ ʵʪʘʞʘ ʟʜʘʥʠʷ, ʥʘ ʚʳʩʦʪʝ 23 ʤ 
ʥʘʜ ʫʨʦʚʥʝʤ ʧʦʚʝʨʭʥʦʩʪʠ (55Á19ǋ580ǌ ʩ.ʰ., 
30Á21ǋ38ǌ ʚ.ʜ.) ʠ 172 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. 
ʂʣʠʤʘʪ ʵʪʦʡ ʤʝʩʪʥʦʩʪʠ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠ-
ʟʦʚʘʪʴ ʢʘʢ ʫʤʝʨʝʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩ 
ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʚʣʠʷʥʠʝʤ ʤʦʨʩʢʠʭ ʚʦʟ-
ʜʫʰʥʳʭ ʤʘʩʩ, ʧʝʨʝʥʦʩʠʤʳʭ ʮʠʢʣʦʥʘʤʠ ʩ 
ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ. ʉʨʝʜʥʷʷ ʛʦʜʦʚʘʷ 
ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʝʪ +6,1 ÁC. ʉʨʝʜʥʝʛʦ-
ʜʦʚʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ï 665 ʤʤ, ʠʟ ʢʦʪʦʨʳʭ 
ʧʨʠʤʝʨʥʦ 1/3 ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʭʦʣʦʜʥʳʡ ʧʝ-
ʨʠʦʜ ʛʦʜʘ, 2/3 ï ʥʘ ʘʧʨʝʣʴ-ʤʘʡ. ʀʟ ʦʙʱʝʛʦ 
ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʚ ʛʦʜʫ 12 % ʧʨʠʭʦʜʠʪ-
ʩʷ ʥʘ ʪʚʝʨʜʳʝ, 13 % ï ʥʘ ʩʤʝʰʘʥʥʳʝ,        
75 % ï ʥʘ ʞʠʜʢʠʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʧʦʨ ʚ ʚʦʟ-
ʜʫʭʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʜʚʫʤʷ ʤʝʪʦʜʘʤʠ: ʤʝʪʦ-
ʜʦʤ ʩʝʜʠʤʝʥʪʘʮʠʠ ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʠ 
ʤʝʪʦʜʦʤ ʘʩʧʠʨʘʮʠʠ ʥʘ ʣʦʚʫʰʢʫ ʩʧʦʨ. 
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ʇʨʠ ʦʪʙʦʨʝ ʧʨʦʙ ʚʦʟʜʫʭʘ ʤʝʪʦʜʦʤ 
ʩʝʜʠʤʝʥʪʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʯʘʰʢʠ ʇʝʪʨʠ 
ʜʠʘʤʝʪʨʦʤ 100,0 ʤʤ. ɺ ʢʘʯʝʩʪʚʝ ʪʚʝʨʜʦʡ 
ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ-
ʤʝʥʷʣʠ ʘʛʘʨʠʟʦʚʘʥʥʫʶ ʩʨʝʜʫ ʏʘʧʝʢʘ-ɼʦʢʩʘ, 
ʧʨʠʛʦʜʥʫʶ ʜʣʷ ʨʦʩʪʘ ʛʨʠʙʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 
ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʚʳʨʦʩʰʠʭ ʢʦʣʦʥʠʡ ʥʘ ʯʘʰʢʝ 
ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ 
ʙʨʦʫʥʦʚʩʢʦʝ (ʭʘʦʪʠʯʥʦʝ) ʜʚʠʞʝʥʠʝ, ʢʦʪʦ-
ʨʦʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʦʩʝʜʘʥʠʶ ʩʧʦʨ ʛʨʠʙʦʚ 
ʤʘʣʦʛʦ ʨʘʟʤʝʨʘ (ʚ ʯʘʩʪʥʦʩʪʠ Penicillium, 
Aspergillus). ʆʩʝʜʘʥʠʶ ʩʧʦʨ ʠ ʧʦʚʳʰʝʥʠʶ 
ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʘʢʞʝ ʧʦʚʳ-
ʰʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, 
ʪʘʢ ʢʘʢ ʤʘʩʩʘ ʩʧʦʨʳ ʠʣʠ ʯʘʩʪʠʮʳ ʤʠʮʝʣʠʷ 
ʚʩʣʝʜʩʪʚʠʝ ʥʘʙʫʭʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʠ ʦʩʘ-
ʞʜʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʝʝ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʝʜʠʤʝʥʪʘʮʠʦʥ-
ʥʦʛʦ ʤʝʪʦʜʘ ʯʘʰʢʠ ʚʳʜʝʨʞʠʚʘʣʠ 60 ʤʠʥʫʪ. 
ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʚʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ ʦʪ-
ʣʠʯʘʣʦʩʴ ʦʪ ʫʢʘʟʘʥʥʦʛʦ ʠ ʩʦʩʪʘʚʣʷʣʦ 30 ʤʠ-
ʥʫʪ ʠʣʠ 90 ʤʠʥʫʪ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ ʧʨʘ-
ʚʠʣʴʥʦʡ ʦʮʝʥʢʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 
ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʨ ʧʝʨʝʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ     

 
 
 

ʛʜʝ     ɸ ï ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʨ,  ʦʩʝʚʰʠʭ  ʟʘ  60 
ʤʠʥʫʪ ʩʝʜʠʤʝʥʪʘʮʠʠ ʠʟ ʩʪʦʣʙʘ ʚʦʟʜʫʭʘ;  

ɺ ï ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʡ ʛʨʠʙʦʚ, ʚʳ-
ʨʦʩʰʠʭ ʥʘ ʯʘʰʢʝ ʧʦʩʣʝ ʵʢʩʧʦʟʠʮʠʠ; 

t ï ʚʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ, ʤʠʥʫʪ. 
ɼʣʷ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʩʧʦʨ ʛʨʠ-
ʙʦʚ ʚ ʝʜʠʥʠʮʝ ʦʙʲʝʤʘ ʘʪʤʦʩʬʝʨʳ (ʤ3) ʤʝʪʦ-
ʜʦʤ ʘʩʧʠʨʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʧʨʦʙʦʦʪ-
ʙʦʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʇʋ-1ɹ. ɼʘʥʥʳʡ ʘʧʧʘʨʘʪ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʣʣʝʢʪʦʨ ʚʦʟʜʫʭʘ, ʦʩʫ-
ʱʝʩʪʚʣʷʶʱʠʡ ʘʩʧʠʨʘʮʠʶ ʥʦʨʤʠʨʦʚʘʥʥʦʛʦ 
ʢʦʣʠʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʳ. ɹʣʘʛʦʜʘʨʷ ʩʠʩʪʝʤʝ 
ʘʩʧʠʨʘʮʠʠ ʚʟʚʝʰʝʥʥʳʝ ʚ ʚʦʟʜʫʭʝ ʤʘʪʝʨʠ-
ʘʣʴʥʳʝ ʯʘʩʪʠʮʳ (ʩʧʦʨʳ, ʧʳʣʴʮʘ, ʧʳʣʴ) ʦʩʘ-
ʞʜʘʣʠʩʴ ʥʘ ʣʠʧʢʦʡ ʣʝʥʪʝ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦ-
ʨʦʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʢʦʪʯ [10]. 

ʇʨʠʚʦʜʠʤʳʝ ʚ ʥʘʰʝʡ ʩʪʘʪʴʝ ʜʘʥʥʳʝ 
ʙʳʣʠ ʚʳʨʘʞʝʥʳ ʚ ʧʦʢʘʟʘʪʝʣʝ ʩʨʝʜʥʝʛʦ ʢʦ-
ʣʠʯʝʩʪʚʘ ʩʧʦʨ (ʩʧʦʨʳ/ʯ), ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʦ 
ʢʦʣʠʯʝʩʪʚʫ ʢʦʣʦʥʠʡ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ 
ʛʨʫʧʧʳ Aspergillus/Penicillium, ʘ ʪʘʢʞʝ ʚ 
ʟʥʘʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʩʧʦʨ ʛʨʠʙʦʚ ʛʨʫʧʧʳ 
Aspergillus/Penicillium ʚ ʝʜʠʥʠʮʝ ʦʙʲʝʤʘ 
ʚʦʟʜʫʭʘ (ʩʧʦʨʳ/ʤ3). 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʪʘʢʩʦʥʳ ʦʮʝʥʠʚʘ-
ʣʠʩʴ ʧʦ ʭʘʨʘʢʪʝʨʫ ʧʣʦʜʦʚʳʭ ʪʝʣ ʢʦʣʦʥʠʡ 
ʧʣʝʩʥʝʚʳʭ  ʛʨʠʙʦʚ  ʥʘ ʧʣʦʪʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ  

ʩʨʝʜʝ (ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ ʩʝʜʠʤʝʥ-
ʪʘʮʠʠ), ʘ ʪʘʢʞʝ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʩʧʦʨ ʛʨʫʧ-
ʧʳ Aspergillus/Penicillium, ʦʩʘʞʜʝʥʥʳʭ ʥʘ 
ʣʠʧʢʦʡ ʣʝʥʪʝ (ʚ ʤʝʪʦʜʝ ʘʩʧʠʨʘʮʠʠ). ɺʦ ʚʪʦ-
ʨʦʤ ʩʣʫʯʘʝ ʩʧʦʨʳ ʛʨʫʧʧʳ Aspergillus/
Penicillium ʦʮʝʥʠʚʘʣʠʩʴ ʠʥʪʝʛʨʘʣʴʥʦ, ʪʘʢ 
ʢʘʢ ʠʤʝʣʠ ʦʙʱʫʶ ʥʝʜʠʬʬʝʨʝʥʮʠʨʫʝʤʫʶ 
ʤʦʨʬʦʣʦʛʠʶ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʧʦ-
ʨʳ ʙʝʩʧʦʣʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʬʦʨ-
ʤʠʨʫʶʪʩʷ ʚ ʚʠʜʝ ʜʣʠʥʥʳʭ ʮʝʧʦʯʝʢ ʠʟ ʚʝʛʝ-
ʪʘʪʠʚʥʦʛʦ ʤʠʮʝʣʠʷ, ʣʝʛʢʦ ʦʪʜʝʣʷʷʩʴ ʦʪ ʥʝʛʦ 
ʜʣʷ ʧʝʨʝʥʦʩʘ ʧʦ ʚʦʟʜʫʭʫ. ʉʧʦʨʳ ʠʤʝʶʪ 
ʩʬʝʨʠʯʝʩʢʫʶ ʬʦʨʤʫ, ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʧʝ-
ʧʝʣʴʥʦʡ ʧʠʛʤʝʥʪʘʮʠʝʡ ʠʣʠ ʤʦʛʫʪ ʙʳʪʴ ʛʠʘ-
ʣʠʥʦʚʦʛʦ ʮʚʝʪʘ. ʈʘʟʤʝʨ ʩʧʦʨ ʩʦʩʪʘʚʣʷʝʪ 
ʦʢʦʣʦ 2,5 ʤʢʤ ʚ ʜʠʘʤʝʪʨʝ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ 
ʩʧʦʨ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʣʝʛʢʠʡ ʦʨʥʘʤʝʥʪ, ʧʦ-
ʭʦʞʠʡ ʥʘ ʤʝʣʢʠʝ ʪʦʯʢʠ ʧʦ ʧʝʨʠʤʝʪʨʫ. ʇʦʜ 
ʩʚʝʪʦʚʳʤ ʤʠʢʨʦʩʢʦʧʦʤ ʯʘʩʪʦ ʥʘʙʣʶʜʘʣʠ 
ʩʧʦʨʳ ʚ ʚʠʜʝ ʢʦʨʦʪʢʠʭ ʮʝʧʦʯʝʢ ʠʣʠ ʥʝ-
ʙʦʣʴʰʠʭ ʛʨʫʧʧ, ʩʣʠʧʰʠʭʩʷ ʚʤʝʩʪʝ. ʀʟ-ʟʘ 
ʪʨʫʜʥʦʩʪʝʡ ʚ ʪʦʯʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʤʦʨ-
ʬʦʣʦʛʠʠ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ, ʘ ʪʘʢʞʝ ʧʦ ʧʨʠ-
ʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʢʦʥʠʜʠʠ ʤʦʛʫʪ ʙʳʪʴ ʘʛʨʝʛʠ-
ʨʦʚʘʥʳ ʩ ʜʨʫʛʠʤʠ ʯʘʩʪʠʮʘʤʠ ʚʦʟʜʫʭʘ, ʤʳ 
ʜʦʧʫʩʪʠʣʠ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʩʫʙʲʝʢ-
ʪʠʚʥʦʩʪʠ ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚ ʤʝʩʪʝ 
ʧʨʦʙʦʦʪʙʦʨʘ ʧʦʣʫʯʘʣʠ ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯ-
ʥʠʢʦʚ. ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘ-
ʣʠʩʴ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʝʤʝʥʥʳʝ: ʩʨʝʜ-
ʥʷʷ ʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʳʨʘʞʝʥʥʘʷ ʚ 
ʛʨʘʜʫʩʘʭ ʎʝʣʴʩʠʷ. ɼʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʘ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʝʥʳ 
ʦʬʠʮʠʘʣʴʥʳʤʠ ʦʪʢʨʳʪʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 
(ʘʨʭʠʚ ʪʝʤʧʝʨʘʪʫʨ ʟʘ 2024 ʛ.). 

                        
  ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɸʵʨʦʤʠʢʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, 

ʧʨʦʚʝʜʝʥʥʦʝ ʚ 2024 ʛ., ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦ-
ʚʠʪʴ ʥʘʣʠʯʠʝ ʩʧʦʨ ʛʨʫʧʧʳ Aspergillus/
Penicillium ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʢʘʣʝʥʜʘʨ-
ʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ ʩ ʥʝʟʥʘʯʠʪʝʣʴ-
ʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ. 
ʈʘʩʩʤʦʪʨʝʥʠʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʢʦʥʪʘʤʠ-
ʥʘʮʠʠ ʚ ʦʙʦʟʥʘʯʝʥʥʦʤ ʧʨʦʤʝʞʫʪʢʝ ʚʨʝʤʝ-
ʥʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʩʧʦʨ ʧʣʝʩʥʝ-
ʚʳʭ ʛʨʠʙʦʚ ʚ ʘʪʤʦʩʬʝʨʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 
ʛʦʜʘ, ʯʪʦ ʦʮʝʥʠʚʘʣʦʩʴ ʧʦ ʦʙʥʘʨʫʞʝʥʠʶ 
ʩʧʦʨ ʛʨʫʧʧʳ Aspergillus/Penicillium ʚ ʝʞʝ-
ʤʝʩʷʯʥʦʤ ʨʝʞʠʤʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʘʚʪʦʨʳ 
ʜʦʧʫʩʢʘʶʪ, ʯʪʦ ʧʨʦʚʝʜʝʥʥʳʝ ʘʵʨʦʙʠʦʣʦʛʠ-
ʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ 
ʧʦʣʥʦʩʪʴʶ ʦʙʲʝʢʪʠʚʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʶʪ 
ʩʫʱʝʩʪʚʝʥʥʦʝ  ʦʛʨʘʥʠʯʝʥʠʝ   ʚ  ʧʦʜʩʯʝʪʝ   ʠ 

, 
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ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠ ʨʘʟʥʦ-
ʦʙʨʘʟʥʳʭ ʛʨʠʙʥʳʭ ʩʧʦʨ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ 
ʚ ʘʪʤʦʩʬʝʨʝ, ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʝ ʠʜʝʥʪʠʬʠ-
ʢʘʮʠʠ ʩʧʦʨ ʛʨʫʧʧʳ Aspergillus/Penicillium 
ʠʟ-ʟʘ ʠʭ ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ʠ ʛʠʘʣʠʥʦʚʦ-
ʛʦ ʮʚʝʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʘ ʤʝʪʦʜʦʣʦʛʠʷ ʥʝ 
ʤʦʞʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʙʦʣʝʝ ʤʝʣʢʠʝ 
ʬʨʘʛʤʝʥʪʳ ʛʨʠʙʦʚ ʠʣʠ ʛʠʬʳ, ʢʦʪʦʨʳʝ ʪʘʢ-
ʞʝ ʩʯʠʪʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 
ʘʣʣʝʨʛʝʥʦʚ, ʧʦʵʪʦʤʫ ʬʘʢʪʠʯʝʩʢʠʡ ʘʣʣʝʨʛʦ-
ʛʝʥʥʳʡ ʨʠʩʢ, ʚʳʟʚʘʥʥʳʡ ʢʦʥʪʘʤʠʥʘʮʠʝʡ 
ʩʧʦʨ ʨʦʜʘ Aspergillus, ʦʩʪʘʥʝʪʩʷ ʟʘ ʧʨʝʜʝ-
ʣʘʤʠ ʥʘʰʝʛʦ ʥʘʫʯʥʦʛʦ ʘʥʘʣʠʟʘ.  

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʩʧʦʨ ʛʨʠʙʦʚ ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʨʦʙʣʝʤʫ, 
ʧʦʩʢʦʣʴʢʫ ʚ ʩʣʫʯʘʝ ʛʨʠʙʦʚ Aspergillus ʠ 
Penicillium ʢʦʥʠʜʠʠ ʦʙʦʠʭ ʨʦʜʦʚ ʠʤʝʶʪ 
ʩʭʦʞʫʶ ʤʦʨʬʦʣʦʛʠʶ ʠ ʥʝ ʨʘʟʣʠʯʠʤʳ ʧʦʜ 
ʩʚʝʪʦʚʳʤ ʤʠʢʨʦʩʢʦʧʦʤ, ʭʦʪʷ ʘʣʣʝʨʛʦʛʝʥ-
ʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʶʪ ʧʨʝʠʤʫʱʝ-
ʩʪʚʝʥʥʦ ʘʩʧʝʨʛʠʣʣʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʦʧʨʝʜʝʣʝʥʳ 5 ʦʩʥʦʚʥʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʘʣ-
ʣʝʨʛʝʥʦʚ A. fumigatus (Asp f 1, Asp f 2, Asp 
f 3, Asp f 4 ʠ Asp f 6). ʉʨʝʜʠ ʥʠʭ ʥʘʠʙʦʣʝʝ 
ʚʘʞʥʳʤ ʩʯʠʪʘʝʪʩʷ Asp f 1, ʘ ʝʛʦ ʧʨʦʜʫʢʮʠʷ 
ʩʚʷʟʘʥʘ ʩ ʧʨʦʨʘʩʪʘʥʠʝʤ ʩʧʦʨ ʠ ʨʦʩʪʦʤ ʨʘʥ-
ʥʝʡ ʛʨʠʙʢʦʚʦʡ ʠʥʚʘʟʠʠ ʤʠʮʝʣʠʷ [17], ʯʪʦ 
ʚʳʟʚʘʥʦ ʛʨʠʙʢʦʚʦʡ ʢʦʣʦʥʠʟʘʮʠʝʡ ʠ ʯʘʩʪʠʯ-
ʥʦʡ ʩʘʧʨʦʪʨʦʬʥʦʡ ʧʨʠʨʦʜʦʡ ʵʪʦʛʦ ʛʨʠʙʘ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʩʧʠʨʘʮʠʦʥʥʦ-
ʛʦ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʧʦʨʦʚʦʡ ʢʦʥʪʘʤʠ-
ʥʘʮʠʠ ʧʨʦʚʦʜʠʣʦʩʴ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʝ ʤʘ- 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʯʘʩʪʠʮ, ʦʩʘʞʜʝʥʥʳʭ ʥʘ ʣʦ-
ʚʫʰʢʝ (ʣʠʧʢʠʡ ʩʣʦʡ ʣʝʥʪʳ), ʚ ʭʦʜʝ ʯʝʛʦ 
ʦʩʫʱʝʩʪʚʣʷʣʠ ʠʭ ʪʱʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩ ʧʦʜ-
ʩʯʝʪʦʤ ʪʝʭ ʯʘʩʪʠʮ, ʢʦʪʦʨʳʝ ʧʦ ʤʦʨʬʦʣʦʛʠ-
ʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʛʨʫʧʧʝ 
Aspergillus/Penicillium. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʦʥʠ 
ʩʦʩʪʘʚʠʣʠ ʦʢʦʣʦ 0,6 % ʦʪ ʚʩʝʭ ʦʧʨʝʜʝʣʷʝ-
ʤʳʭ ʛʨʠʙʥʳʭ ʩʧʦʨ, ʚʘʨʴʠʨʫʷ ʦʪ 0,9 % ʜʦ 
0,5 %. 

ʉʨʘʚʥʝʥʠʝ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʛʦ ʠ ʘʩ-
ʧʠʨʘʮʠʦʥʥʦʛʦ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʦʪʤʝʪʠʪʴ 
ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʩʧʦʨʦʚʦʡ 
ʢʦʥʪʘʤʠʥʘʮʠʠ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ 
ʜʠʘʛʨʘʤʤʘ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʧʦʨʦ-
ʚʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ ʚʦʟʜʫʭʘ ʢʦʥʠʜʠʷʤʠ 
ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ, ʥʘ ʢʦʪʦʨʦʡ ʢʨʠʚʳʝ ʧʦ-
ʢʘʟʘʪʝʣʝʡ ʢʦʥʪʘʤʠʥʘʮʠʠ, ʧʦʣʫʯʝʥʥʳʭ ʤʝ-
ʪʦʜʘʤʠ ʘʩʧʠʨʘʮʠʠ ʠ ʩʝʜʠʤʝʥʪʘʮʠʠ, ʙʳʣʠ 
ʧʦʩʪʨʦʝʥʳ ʧʫʪʝʤ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʤʠʥʠ-
ʤʘʣʴʥʳʭ ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦ ʧʨʠ-
ʯʠʥʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʠʭ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝ-
ʥʠʡ (ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʘʩʧʠʨʘʮʠ-
ʦʥʥʦʤ ʠ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʤ ʤʝʪʦʜʝ ï         
124 ʩʧʦʨʳ/ʤ3 ʠ 7 ʩʧʦʨ/ʯʘʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ï 34 ʩʧʦʨʳ/ʤ3 ʠ       
3 ʩʧʦʨʳ/ʯʘʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ ʩʚʷʟʠ ʩ 
ʵʪʠʤ ʫ ʥʘʩ ʝʩʪʴ ʜʦʩʪʘʪʦʯʥʳʝ ʦʩʥʦʚʘʥʠʷ 
ʫʪʚʝʨʞʜʘʪʴ ʦ ʢʦʨʨʝʣʷʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥ-
ʪʘʤʠʥʘʮʠʠ, ʧʦʣʫʯʝʥʥʳʭ ʦʙʦʠʤʠ ʦʮʝʥʦʯʥʳ-
ʤʠ ʤʝʪʦʜʘʤʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʘʥʘʣʠʟʠ-
ʨʫʝʤʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ. 
 

ʈʠʩʫʥʦʢ 1 ï ʉʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩʧʦʨʦʚʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ ʚʦʟʜʫʭʘ  
ʘʩʧʠʨʘʮʠʦʥʥʳʤ ʠ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʷʮʘ ʛʦʜʘ  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʠʟ-
ʤʝʥʝʥʠʷ ʩʧʦʨʦʚʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ ʢʦʥʠʜʠʷ-
ʤʠ ʛʨʫʧʧʳ Aspergillus/Penicillium ʥʘʤʠ ʙʳ-
ʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ 
ʚ ʘʩʧʠʨʘʮʠʦʥʥʦʤ ʤʝʪʦʜʝ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʜʘ-
ʚʘʣ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʜʠʘʧʘʟʦʥ ʢʦʣʝʙʘʥʠʡ ʟʥʘ- 

ʯʝʥʠʡ (ʪʘʙʣʠʮʘ). ɸʩʧʠʨʘʮʠʦʥʥʳʡ ʤʝʪʦʜ, ʥʘ 
ʚʟʛʣʷʜ ʘʚʪʦʨʦʚ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʝʝ ʦʙʲʝʢ-
ʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʥʪʘʤʠʥʘʮʠʠ ʩʧʦʨ 
ʚ ʚʦʟʜʫʭʝ, ʯʝʤ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʡ, ʧʦʩʢʦʣʴ-
ʢʫ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥ ʠʤʝ-
ʣʦ ʫʟʢʠʡ ʜʠʘʧʘʟʦʥ (3ï7 ʩʧʦʨ/ʯ). 
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ɺʧʦʣʥʝ ʜʦʧʫʩʪʠʤʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, 
ʯʪʦ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝ-
ʥʠʝ ʩʧʦʨ ʚ ʘʪʤʦʩʬʝʨʝ (ʧʨʠ ʤʝʪʦʜʝ ʘʩʧʠʨʘ-
ʮʠʠ ï ʚ ʜʠʘʧʘʟʦʥʝ 86ï105 ʩʧʦʨ/ʤ3). ɺ 
ʦʩʪʘʣʴʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ ʟʥʘʯʝʥʠʝ ʩʧʦʨʦʚʦʡ 
ʢʦʥʪʘʤʠʥʘʮʠʠ ʥʘʭʦʜʠʣʦʩʴ ʥʠʞʝ ʜʘʥʥʦʛʦ 
ʜʠʘʧʘʟʦʥʘ (34ï68 ʩʧʦʨ/ʤ3), ʝʩʣʠ ʥʝ ʧʨʠʥʠ-
ʤʘʪʴ ʚ ʨʘʩʯʝʪ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʬʝʚʨʘʣʝ 
(72 ʩʧʦʨʳ/ʤ3) ʠ ʤʘʝ (124 ʩʧʦʨʳ/ʤ3).  

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ, ʢʦʪʦʨʳʡ ʩʣʝʜʫʝʪ 
ʫʯʠʪʳʚʘʪʴ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 
ʛʨʘʬʠʢʘ ʝʞʝʤʝʩʷʯʥʳʭ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʦʨ ʚ ʚʦʟʜʫʭʝ ʢʨʠʚʘʷ ʩʪʘʥʦ-
ʚʠʪʩʷ ʙʦʣʝʝ ʧʦʩʪʦʷʥʥʦʡ (ʧʣʦʩʢʦʡ) ʩ ʩʝʥʪʷʙ-
ʨʷ ʧʦ ʥʦʷʙʨʴ, ʘ ʚʘʞʥʳʝ ʧʠʢʦʚʳʝ ʟʥʘʯʝʥʠʷ 
(ʦʢʪʷʙʨʴ ï 105 ʩʧʦʨ/ʤ3) ʟʥʘʯʠʪʝʣʴʥʦ ʥʝ ʩʥʠ-
ʞʘʶʪʩʷ ʚʧʣʦʪʴ ʜʦ ʜʝʢʘʙʨʷ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 
ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʦʩʝʥʥʷʷ ʢʦʥʪʘʤʠʥʘʮʠʷ ʩʧʦ-
ʨʘʤʠ ʛʨʫʧʧʳ Aspergillus/Penicillium ʩʦʩʪʘʚ-
ʣʷʝʪ ʧʨʠʤʝʨʥʦ 92 ʩʧʦʨʳ/ʤ3). 

ɸʚʪʦʨʳ ʥʝ ʩʪʘʚʠʣʠ ʧʝʨʝʜ ʩʦʙʦʡ ʟʘ-
ʜʘʯʫ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʯʠʥʳ ʨʝʟʢʦʛʦ  ʫʚʝʣʠʯʝ- 

ʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʩʧʦʨ ʚ ʘʪʤʦʩʬʝʨʝ ʚ ʤʘʝ, ʥʦ 
ʜʦʧʫʩʢʘʶʪ, ʯʪʦ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʢʦʩʚʝʥʥʦ 
ʩʚʷʟʘʥ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʚʟʚʝʰʝʥ-
ʥʳʭ ʚ ʚʦʟʜʫʭʝ ʧʳʣʴʮʝʚʳʭ ʯʘʩʪʠʮ ʚ ʢʦʥʮʝ 
ʚʝʩʝʥʥʝʛʦ ʩʝʟʦʥʘ, ʯʪʦ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦ 
ʚʳʩʦʢʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʦʩʘʞʜʝʥʥʳʭ ʥʘ ʣʠʧ-
ʢʦʡ ʣʝʥʪʝ ʥʘʙʣʶʜʘʝʤʳʭ ʧʨʠ ʤʠʢʨʦʩʢʦʧʠʠ 
ʤʘʪʝʨʠʘʣʴʥʳʭ ʯʘʩʪʠʮ (ʩʧʦʨʳ, ʧʳʣʴʮʘ, 
ʧʳʣʴ). ʇʨʠʯʠʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʛʦ 
ʟʥʘʯʝʥʠʷ ʢʦʥʪʘʤʠʥʘʮʠʠ ʚʦʟʜʫʭʘ ʚ ʬʝʚʨʘʣʝ 
(72 ʩʧʦʨʳ/ʤ3) ʘʚʪʦʨʘʤʠ ʜʝʪʘʣʴʥʦ ʥʝ ʙʳʣʘ 
ʠʩʩʣʝʜʦʚʘʥʘ ʠ ʦʩʪʘʣʘʩʴ ʥʝʦʙʲʷʩʥʝʥʥʳʤ 
ʘʨʪʝʬʘʢʪʦʤ. 

ʊʘʢʞʝ ʠʥʪʝʨʝʩʝʥ ʘʥʘʣʠʟ ʟʘʚʠʩʠʤʦ-
ʩʪʠ ʩʧʦʨʦʚʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ ʢʦʥʠʜʠʷʤʠ 
ʛʨʫʧʧʳ Aspergillus/Penicillium ʦʪ ʪʝʤʧʝʨʘ-
ʪʫʨʳ ʚʦʟʜʫʭʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʘʤʠ ʧʫʪʝʤ 
ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʠ ʤʠʥʠʤʘʣʴ-
ʥʳʭ ʟʥʘʯʝʥʠʡ ʙʳʣʘ ʩʦʟʜʘʥʘ ʜʠʘʛʨʘʤʤʘ, ʚ 
ʢʦʪʦʨʦʡ 2 ʢʨʠʚʳʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ï ʟʥʘʯʝʥʠʡ 
ʢʦʥʪʘʤʠʥʘʮʠʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʤʝʩʷʮʘʤ ï 
ʙʳʣʠ ʥʘʣʦʞʝʥʳ ʜʨʫʛ ʥʘ ʜʨʫʛʘ (ʨʠʩʫʥʦʢ 2).  

ʈʠʩʫʥʦʢ 2 ï ʉʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩʧʦʨʦʚʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ 
ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʷʮʘ  
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ɸʚʪʦʨʳ ʥʝ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʳʭ ʦʩʥʦ-
ʚʘʥʠʡ ʫʪʚʝʨʞʜʘʪʴ ʦ ʥʘʣʠʯʠʠ ʢʘʢʦʡ-ʣʠʙʦ 
ʢʦʨʨʝʣʷʮʠʠ, ʪʘʢ ʢʘʢ ʢʨʠʚʘʷ ʟʥʘʯʝʥʠʡ ʪʝʤ-
ʧʝʨʘʪʫʨʳ ʥʝ ʠʤʝʝʪ ʥʠʢʘʢʦʛʦ ʧʦʜʦʙʠʷ ʩ ʪʘ-
ʢʦʚʦʡ ʧʦʢʘʟʘʪʝʣʷ ʩʧʦʨʦʚʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ 
ʚʦʟʜʫʭʘ. ɺʦʟʤʦʞʥʦ, ʧʦʚʳʰʝʥʥʘʷ ʩʧʦʨʫʣʷ-
ʮʠʷ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ 
ʤʦʛʣʘ ʠʩʧʳʪʳʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ 
ʩʦ ʩʪʦʨʦʥʳ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʠ ʧʦʚʳʰʝʥ-
ʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʢʘʢ ʵʪʦ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʜʨʫ-
ʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [8], ʦʜʥʘʢʦ ʘʚʪʦʨʳ ʥʝ 
ʧʨʝʜʫʩʤʦʪʨʝʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʙʦʨʘ ʠʥ-
ʬʦʨʤʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʥʥʳʭ ʤʝʪʝʦʨʦ-
ʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ, 
ʧʦʵʪʦʤʫ ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʥʝ 
ʙʳʣ. 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ ʟʘʚʠʩʠ-
ʤʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʩʧʦʨʦʚʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ 
ʢʦʥʠʜʠʷʤʠ ʛʨʫʧʧʳ ʛʨʫʧʧʳ Aspergillus/
Penicillium ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ, ʢʘʢ 
ʩʣʝʜʩʪʚʠʝ, ʦʪ ʩʝʟʦʥʘ ʪʘʢʞʝ ʦʪʤʝʯʝʥʦ ʚ ʥʝ-
ʢʦʪʦʨʳʭ ʟʘʨʫʙʝʞʥʳʭ ʨʘʙʦʪʘʭ. ʊʘʢ, ʚ ʨʘʙʦʪʝ 
ʧʦʨʪʫʛʘʣʴʩʢʠʭ ʤʠʢʦʣʦʛʦʚ [11] ʫʩʪʘʥʦʚʣʝʥ 
ʬʘʢʪ ʧʦʚʳʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʩʧʦʨ ʦʩʝʥʴʶ. 
ɺ ʨʘʙʦʪʝ ʠʩʧʘʥʩʢʠʭ ʫʯʝʥʳʭ [12] ʦʧʨʝʜʝʣʝ-
ʥʦ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʧʠʢ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʦʨ 
ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʝʩʥʫ, ʭʦ-
ʪʷ ʨʝʛʠʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʎʝʥʪʨʘʣʴʥʘʷ ʀʩ-
ʧʘʥʠʷ, ʉʘʣʘʤʘʥʢʘ) ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʙʣʠʟʦʢ 
ʇʦʨʪʫʛʘʣʠʠ. ʊʘʢʞʝ ʩʦʦʙʱʘʣʦʩʴ ʦ ʜʚʫʭʩʝ-
ʟʦʥʥʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʠʢʦʚ ʢʦʥʪʘʤʠʥʘ-
ʮʠʠ (ʚʝʩʥʘ ʠ ʦʩʝʥʴ), ʢʘʢ ʫʩʪʘʥʦʚʣʝʥʦ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷʤʠ ʚ ʇʦʣʴʰʝ [8] ʠ ʀʨʣʘʥʜʠʠ [13]. ɺ 
ʉʐɸ [14] ʠ ʌʠʥʣʷʥʜʠʠ [15] ʦʩʥʦʚʥʦʡ ʧʝ-
ʨʠʦʜ ʧʦʚʳʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʩʧʦʨ ʛʨʫʧʧʳ 
Aspergillus/Penicillium ʥʘʙʣʶʜʘʣʩʷ ʣʝʪʦʤ. 

ʍʦʪʷ ʧʝʨʠʦʜ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʩʧʦʨ ʛʨʠʙʦʚ ʥʝ ʧʦʢʘʟʳʚʘʝʪ ʫʥʠʢʘʣʴʥʦʡ ʟʘ-
ʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʦʯʝʚʠʜʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʧʦʨ ʵʪʦʡ 
ʛʨʫʧʧʳ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ ʚ ʚʦʟʜʫʭʝ ʠʤʝʝʪ 
ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʣʶʜʝʡ ʩ ʧʨʦʙʣʝʤʘʤʠ ʜʳ-
ʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ [16]. ʅʝʣʴʟʷ ʠʩʢʣʶʯʘʪʴ 
ʘʥʘʣʦʛʠʯʥʦʛʦ ʚʣʠʷʥʠʷ ʠ ʥʘ ʞʠʚʦʪʥʳʭ [17, 18].     

 
ɺʓɺʆɼʓ 

1. ɸʩʧʠʨʘʮʠʦʥʥʳʡ ʠ ʩʝʜʠʤʝʥʪʘʮʠʦʥ-
ʥʳʡ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʩʧʦʨ 
ʛʨʫʧʧʳ Aspergillus/Penicillium ʷʚʣʷʶʪʩʷ 
ʜʦʩʪʫʧʥʳʤʠ ʠ ʣʝʛʢʦ ʚʳʧʦʣʥʠʤʳʤʠ ʩʧʦʩʦ-
ʙʘʤʠ ʦʮʝʥʢʠ ʩʧʦʨʦʚʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ ʚʦʟ-
ʜʫʭʘ, ʜʘʶʪ ʩʦʧʦʩʪʘʚʠʤʳʝ ʟʥʘʯʝʥʠʷ, ʦʜʥʘʢʦ 
ʧʝʨʚʳʡ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦ ʩʫʜʠʪʴ 
ʦ ʩʦʜʝʨʞʘʥʠʠ ʩʧʦʨ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ ʚ ʚʦʟ-
ʜʫʭʝ. ɺ ʤʠʨʦʚʦʡ ʥʘʫʯʥʦʡ ʤʠʢʦʣʦʛʠʠ ʥʝʪ 
ʦʙʱʝʛʦ ʤʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʦʨʠʪʝʪʥʦ-
ʛʦ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʥʘʣʠʯʠʷ ʩʧʦʨ ʛʨʠʙʦʚ ʚ 
ʚʦʟʜʫʭʝ. 

2. ʀʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ 
ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʘ ʥʝ ʠʤʝʝʪ ʯʝʪʢʦʡ ʩʝʟʦʥ-
ʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʘ ʩʧʦʨʳ ʛʨʫʧʧʳ 
Aspergillus/Penicillium ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʚʦʟ-
ʜʫʭʝ ʚʦ ʚʩʝ ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʚʨʝʤʝʥʥʳʝ ʪʦʯ-
ʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʩʧʨʝʜʝʣʷʷʩʴ ʧʦ ʚʩʝʤ 
ʤʝʩʷʮʘʤ. 

3. ɺ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʦʪʤʝʯʝʥʘ ʙʦʣʝʝ 
ʚʳʩʦʢʘʷ ʠ ʩʪʘʙʠʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʧʦʨ 
ʛʨʫʧʧʳ Aspergillus/Penicillium, ʦʜʥʘʢʦ ʥʝʪ 
ʜʦʩʪʘʪʦʯʥʳʭ ʦʩʥʦʚʘʥʠʡ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 
ʦʥʘ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚ ʪʝʯʝʥʠʝ ʢʘ-
ʣʝʥʜʘʨʥʦʛʦ ʛʦʜʘ. 

4. ʉʧʦʨʦʚʘʷ ʢʦʥʪʘʤʠʥʘʮʠʷ ʚʦʟʜʫʭʘ 
ʢʦʥʠʜʠʷʤʠ ʛʨʫʧʧʳ Aspergillus/Penicillium 
ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʘ ʜʠʥʘ-
ʤʠʢʘ ʝʝ ʠʟʤʝʥʝʥʠʡ ʠʩʧʳʪʳʚʘʝʪ ʚʣʠʷʥʠʝ 
ʢʘʢʦʛʦ-ʪʦ ʜʨʫʛʦʛʦ, ʥʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʘʚʪʦ-
ʨʘʤʠ ʬʘʢʪʦʨʘ (ʚʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ 
ʦʩʘʜʢʘʤʠ ʠ ʚʣʘʞʥʦʩʪʴʶ ʚʦʟʜʫʭʘ). 
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