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ʈʝʟʶʤʝ 
ʇʨʦʚʝʜʝʥ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʝʰʝʥʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ. 

ʉʨʝʜʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʙʝʰʝʥʩʪʚʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚʳʨʘʞʝʥʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ. ʉʣʫʯʘʝʚ 
ʙʝʰʝʥʩʪʚʘ ʩʨʝʜʠ ʣʶʜʝʡ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ. ɺ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʦʩʥʦʚʥʦʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ï 50 % ï 
ʧʨʠʥʘʜʣʝʞʠʪ ʢʨʫʧʥʦʤʫ ʨʦʛʘʪʦʤʫ ʩʢʦʪʫ, ʣʠʩʠʮʝ ï 43,3 %, ʩʦʙʘʢʘʤ ï 3,7 %, ʚʦʣʢʘʤ ʠ ʣʦʰʘʜʷʤ ï ʧʦ 1,2 % ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ɹʫʨʷʪʠʠ ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʙʝʰʝʥʩʪʚʘ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ ʧʨʠʨʦʜʥʳʭ ʦʯʘ-
ʛʘʭ ʚ ʜʠʢʦʡ ʬʘʫʥʝ ʩʨʝʜʠ ʣʠʩʠʮ, ʠ ʩʫʱʝʩʪʚʫʝʪ ʧʦʩʪʦʷʥʥʳʡ ʨʠʩʢ ʧʝʨʝʥʦʩʘ ʚʠʨʫʩʘ ʚ ʧʦʧʫʣʷʮʠʠ ʜʦʤʘʰʥʠʭ ʠ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʥʪʨʦʧʫʨʛʠʯʝʩʢʠʭ (ʛʦʨʦʜʩʢʠʭ) ʦʯʘʛʦʚ ʙʝʰʝʥʩʪʚʘ. ɺ ʛʦʨʥʳʭ 
ʣʘʥʜʰʘʬʪʘʭ ʨʘʩʰʠʨʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʦʯʘʛʦʚ ʙʝʰʝʥʩʪʚʘ ʠʤʝʝʪ ʚʝʢʪʦʨʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʘ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʵʧʠ-
ʟʦʦʪʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʠʥʬʝʢʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʝʨʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚʦʟʙʫʜʠʪʝʣʷ. 

ɺ ʨʝʩʧʫʙʣʠʢʝ ʚʝʜʝʪʩʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ʙʝʰʝʥʩʪʚʦʤ 
ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʘʣʴʥʦʡ ʚʘʢʮʠʥʘʮʠʠ ʜʠʢʠʭ ʭʠʱʥʠʢʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʩʪʘʙʠʣʴʥʳʝ ʫʩʣʦʚʠʷ ʵʧʠʟʦʦʪʠʯʝ-
ʩʢʦʡ ʠ ʵʧʠʜʝʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʰʝʥʩʪʚʦ, ʧʨʠʨʦʜʥʳʝ ʦʯʘʛʠ, ʚʝʢʪʦʨʥʦʝ ʨʘʩʰʠʨʝʥʠʝ, ʜʠʢʘʷ ʬʘʫʥʘ, ʣʠʩʠʮʘ, ʩʝʣʴʩʢʦ-
ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʞʠʚʦʪʥʳʝ, ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ. 

 
Summary 

An epizootological analysis of the emergence and potential expansion of natural rabies foci in the Republic of 
Buryatia was conducted. Rabies manifests itself in cattle with pronounced clinical signs. No cases of rabies have been 
reported among humans. In the structure of animal diseases, the main share was 50 % in cattle, foxes ï 43,3 %, dogs ï 
3,7 %, wolves and horses ï 1,2 % each, respectively.  

Currently, in Buryatia, the epizootic process of rabies is maintained in natural foci in wild fauna among foxes, 
and there is a constant risk of the virus being transferred to the population of domestic and farm animals and the emer-
gence of anthropurgic (urban) foci of rabies. In mountainous landscapes, the expansion of natural rabies foci follows a 
vectorial pattern, while in the steppe zone, epizootic manifestations of the infection are characterized by a fan-shaped 
spread of the pathogen. 

The republic is conducting targeted work on improving rabies control methods using combined prevention 
technologies and oral vaccination of wild predators, which helps create stable conditions for epizootic and epidemic 
safety. 

Keywords: rabies, natural foci, vector expansion, wild fauna, fox, wolf, farm animals, Republic of Buryatia. 
 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 10.03.2026 ʛ. 

ɺɺɽɼɽʅʀɽ 
ɹʝʰʝʥʩʪʚʦ ï ʦʩʦʙʦ ʦʧʘʩʥʦʝ ʠʥʬʝʢ-

ʮʠʦʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʷʚʣʷʝʪʩʷ 
ʪʷʞʝʣʳʤ ʧʦʨʘʞʝʥʠʝʤ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ 
ʩʠʩʪʝʤʳ ʚ ʬʦʨʤʝ ʦʩʪʨʦʛʦ ʵʥʮʝʬʘʣʦʤʠʝʣʠ-
ʪʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʣʝʪʘʣʴʥʦʤʫ ʠʩʭʦʜʫ. ʂ 
ʙʝʰʝʥʩʪʚʫ ʚʦʩʧʨʠʠʤʯʠʚʳ ʚʩʝ ʪʝʧʣʦʢʨʦʚ-
ʥʳʝ ʞʠʚʦʪʥʳʝ ʠ ʯʝʣʦʚʝʢ. ɸʢʪʠʚʥʫʶ ʨʦʣʴ ʚ 
ʵʧʠʟʦʦʪʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʠʛʨʘʶʪ ʜʦʤʘʰ-
ʥʠʝ ʠ ʜʠʢʠʝ ʧʣʦʪʦʷʜʥʳʝ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʨʝ-
ʛʠʦʥʘʭ ï ʣʝʪʫʯʠʝ ʤʳʰʠ. ɼʨʫʛʠʝ ʚʠʜʳ ʞʠ-
ʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢ ʚ ʵʪʦʡ ʮʝʧʠ ʷʚʣʷʶʪʩʷ 
ʚʨʝʤʝʥʥʳʤʠ ʭʦʟʷʝʚʘʤʠ ʚʠʨʫʩʘ ʠ ʵʧʠʟʦʦʪʠ-
ʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʥʝ ʠʤʝʶʪ [13, 15, 21]. 

ɺʦʟʙʫʜʠʪʝʣʴ ʙʝʰʝʥʩʪʚʘ ï ʈʅʂ-
ʩʦʜʝʨʞʘʱʠʡ  ʚʠʨʫʩ  ʨʦʜʘ  Lyssavirus ʩʝʤʝʡ- 

ʩʪʚʘ Rhabdoviridae (ʛʨʝʯ. rhabdos ï ʧʘʣʦʯ-
ʢʘ). ɻʝʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥ ʝʜʠʥʦʡ ʥʝʬʨʘʛʤʝʥ-
ʪʠʨʦʚʘʥʥʦʡ ʤʦʣʝʢʫʣʦʡ ʈʅʂ, ʜʣʠʥʘ ʈʅʂ ï 
460 ʥʤ [20]. ɺʠʨʫʩ ʙʝʰʝʥʩʪʚʘ ʜʦʚʦʣʴʥʦ 
ʫʩʪʦʡʯʠʚ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠ-
ʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢ-
ʪʦʨʦʚ, ʪʝʨʤʦʣʘʙʠʣʝʥ, ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʫʣʴ-
ʪʨʘʬʠʦʣʝʪʦʚʳʤ ʠ ʧʨʷʤʳʤ ʩʦʣʥʝʯʥʳʤ ʣʫ-
ʯʘʤ, ʵʪʘʥʦʣʫ ʠ ʤʥʦʛʠʤ ʜʝʟʠʥʬʝʢʪʘʥʪʘʤ, 
ʫʩʪʦʡʯʠʚ ʢ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ. ɸʫʪʦʣʠ-
ʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʛʥʠʝʥʠʝ ʚʳʟʳʚʘʶʪ 
ʛʠʙʝʣʴ ʚʦʟʙʫʜʠʪʝʣʷ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʪʨʫ-
ʧʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʯʝʨʝʟ     
5ï90 ʜʥʝʡ [5]. 

ɹʝʰʝʥʩʪʚʦ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 
ʧʨʦʙʣʝʤʦʡ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. ʆʩʦʙʦ 
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ʦʧʘʩʥʘʷ ʠʥʬʝʢʮʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʯʪʠ ʥʘ 
ʚʩʝʭ ʢʦʥʪʠʥʝʥʪʘʭ, ʢʨʦʤʝ ɸʚʩʪʨʘʣʠʠ ʠ ɸʥ-
ʪʘʨʢʪʠʜʳ. ʅʝ ʦʪʤʝʯʝʥʦ ʬʘʢʪʦʚ ʟʘʙʦʣʝʚʘʝ-
ʤʦʩʪʠ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʗʧʦʥʠʠ. ɺ ʧʦ-
ʣʷʨʥʦʡ ʟʦʥʝ ʚ 60ï90 % ʩʣʫʯʘʝʚ ʙʝʰʝʥʩʪʚʦ 
ʧʨʦʷʚʣʷʝʪʩʷ çʜʠʢʦʚʘʥʠʝʤè ʧʝʩʮʦʚ, ʚʠʨʫʩ 
ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʚʦʟʙʫʜʠʪʝʣʷ ʙʝ-
ʰʝʥʩʪʚʘ [1, 10]. ʇʨʠʨʦʜʥʘʷ ʦʯʘʛʦʚʦʩʪʴ ʟʘ-
ʙʦʣʝʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʜʣʠʪʝʣʴʥʳʤ ʚʠʨʫ-
ʩʦʥʦʩʠʪʝʣʴʩʪʚʦʤ ʟʘʨʘʞʝʥʥʳʭ ʞʠʚʦʪʥʳʭ 
[11, 13]. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʝʰʝʥʩʪʚʘ ʦʪʤʝ-
ʯʘʝʪʩʷ ʚ 64 ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ 
ʄʦʩʢʦʚʩʢʦʡ, ʏʝʣʷʙʠʥʩʢʦʡ, ʀʚʘʥʦʚʩʢʦʡ, 
ʃʠʧʝʮʢʦʡ, ɹʨʷʥʩʢʦʡ, ʊʫʣʴʩʢʦʡ ʠ ɺʣʘʜʠ-
ʤʠʨʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʚ ʊʘʪʘʨʩʪʘʥʝ, ɹʘʰʢʠʨʠʠ, 
ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʚ ʧʦʧʫʣʷʮʠʷʭ ʣʠʩʠʮ 
ʠ ʝʥʦʪʦʚʠʜʥʳʭ ʩʦʙʘʢ [2, 8]. ɺ 2025 ʛ. ʚ 
ʩʪʨʘʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 64 ʩʣʫʯʘʷ ʙʝʰʝʥ-
ʩʪʚʘ ʩʨʝʜʠ ʞʠʚʦʪʥʳʭ. ɼʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ 
ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ 12 ʠʥʬʝʢʮʠʡ, ʥʝʩʫʱʠʭ ʨʠʩ-
ʢʠ ʜʣʷ ɹʫʨʷʪʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʵʪʦʤ ʛʦʜʫ 
ʙʳʣʦ ʚʳʷʚʣʝʥʦ 5 ʩʣʫʯʘʝʚ ʙʝʰʝʥʩʪʚʘ ʚʦʣʢʘ 
ʠ ʣʠʩʠʮ [7]. 

ʇʨʠ ʚʩʢʨʳʪʠʠ ʪʨʫʧʦʚ ʞʠʚʦʪʥʳʭ, 
ʧʘʚʰʠʭ ʦʪ ʙʝʰʝʥʩʪʚʘ, ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʠ-
ʟʥʘʢʦʚ ʥʝ ʦʙʥʘʨʫʞʠʚʘʶʪ, ʚʦʟʤʦʞʥʦ ʠʤʤʫ-
ʥʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʨʫʰʝʥʠʝ ʞʠʟʥʝʥʥʦ ʚʘʞ-
ʥʳʭ ʢʣʝʪʦʢ ʠ ʪʢʘʥʝʡ, ʧʦʨʘʞʝʥʥʳʭ ʚʠʨʫʩʦʤ. 
ʆʩʥʦʚʥʦʡ ʭʦʟʷʠʥ ʚʦʟʙʫʜʠʪʝʣʷ ʚ ʮʝʥʪʨʘʣʴ-
ʥʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ï ʨʳʞʘʷ ʣʠʩʠʮʘ, ʜʨʫʛʠʤ 
ʭʦʟʷʠʥʦʤ ʷʚʣʷʝʪʩʷ ʝʥʦʪʦʚʠʜʥʘʷ ʩʦʙʘʢʘ [9]. 
ʄʝʪʦʜʳ ʇʎʈ, ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ, 
ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʠʜʝʥʪʠʬʠʮʠʨʦ-
ʚʘʪʴ ʧʦʣʝʚʳʝ ʠʟʦʣʷʪʳ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ 
ʚʘʢʮʠʥʥʳʝ ʰʪʘʤʤʳ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ. 
ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ 
ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʤʝʪʦʜʳ ʀʌɸ, 
ʇʎʈ ʠ ʚʳʜʝʣʝʥʠʝ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ ʚ ʢʫʣʴ-
ʪʫʨʘʭ ʢʣʝʪʦʢ [6, 18]. 

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʝ-

ʰʝʥʩʪʚʘ ʚ ʜʠʢʦʡ ʬʘʫʥʝ ʠ ʩʨʝʜʠ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʧʦʪʝʥʮʠʘʣʴʥʦʡ 
ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʰʠʨʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʦʯʘ-
ʛʦʚ ʠʥʬʝʢʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ 
ɹʫʨʷʪʠʷ. ɼʣʷ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʵʧʠʟʦʦʪʠʯʝ-
ʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʙʝʰʝʥʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʦʪʯʝʪʥʳʝ ʜʘʥʥʳʝ ʋʧʨʘʚʣʝʥʠʷ ʚʝʪʝʨʠʥʘʨʠʠ 
ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ, ʜʘʥʥʳʝ ʩʝʨʦʣʦʛʠʯʝ-
ʩʢʠʭ, ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɹʋ 
ʚʝʪʝʨʠʥʘʨʠʠ çɹʫʨʷʪʩʢʘʷ ʨʝʩʧʫʙʣʠʢʘʥʩʢʘʷ 
ʩʪʘʥʮʠʷ ʧʦ ʙʦʨʴʙʝ ʩ ʙʦʣʝʟʥʷʤʠ ʞʠʚʦʪʥʳʭè, 
ɹʋ ʚʝʪʝʨʠʥʘʨʠʠ çɹʫʨʷʪʩʢʘʷ ʨʝʩʧʫʙʣʠʢʘʥ-
ʩʢʘʷ  ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ   ʚʝʪʝʨʠʥʘʨ- 

ʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷè, ʨʘʡʦʥʥʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ 
ʣʘʙʦʨʘʪʦʨʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘ-
ʮʠʷʤʠ çʉʠʩʪʝʤʘ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦ-
ʥʠʪʦʨʠʥʛʘ ʦʩʦʙʦ ʦʧʘʩʥʳʭ, ʵʢʟʦʪʠʯʝʩʢʠʭ, 
ʤʘʣʦʠʟʫʯʝʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʦʦʘʥʪʨʦʧʦ-
ʥʦʟʥʳʭ, ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭè, 2001 [14]. 

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʅʘ ʶʛʝ ʛʨʘʥʠʯʠʪ ʩ 
ʄʦʥʛʦʣʠʝʡ, ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ï ʩ ʈʝʩʧʫʙʣʠ-
ʢʦʡ ʊʳʚʘ, ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ï ʩ ʀʨʢʫʪʩʢʦʡ 
ʦʙʣʘʩʪʴʶ, ʥʘ ʚʦʩʪʦʢʝ ï ʩ ɿʘʙʘʡʢʘʣʴʩʢʠʤ 
ʢʨʘʝʤ. ʖʞʥʘʷ ʛʨʘʥʠʮʘ ɹʫʨʷʪʠʠ ʩ ʄʦʥʛʦ-
ʣʠʝʡ ʷʚʣʷʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʝʡ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʣʦʱʘʜʴ ʨʝʩʧʫʙ-
ʣʠʢʠ ʩʦʩʪʘʚʣʷʝʪ 351,3 ʪʳʩ. ʢʤ2. ʂʣʠʤʘʪ 
ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʩʨʝʜʥʝʛʦʜʦʚʘʷ 
ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʝʪ ï1,6 Áʉ, ʟʘ ʛʦʜ ʚ 
ʩʨʝʜʥʝʤ ʚʳʧʘʜʘʝʪ 244 ʤʤ ʦʩʘʜʢʦʚ. ʊʝʨʨʠ-
ʪʦʨʠʷ ɹʫʨʷʪʠʠ ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʳʤ ʧʨʝʜ-
ʩʪʘʚʠʪʝʣʝʤ ʩʫʭʠʭ ʩʪʝʧʝʡ, ʭʘʨʘʢʪʝʨʥʘ ʢʨʠʦ-
ʘʨʠʜʥʦʩʪʴ ʢʣʠʤʘʪʘ, ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʦʩʘʜʢʦʚ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʝʰʝʥʩʪʚʘ ʥʘ ʪʝʨ-
ʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʦʪʤʝʯʘʣʦʩʴ ʚ 
1963ï1967 ʛʛ. ʩʨʝʜʠ ʩʦʙʘʢ, ʢʨʫʧʥʦʛʦ ʨʦʛʘ-
ʪʦʛʦ ʩʢʦʪʘ (ʂʈʉ) ʠ ʚʦʣʢʦʚ, ʩʨʝʜʠ ʣʠʩʠʮ 
ʠʥʬʝʢʮʠʷ ʥʝ ʥʘʙʣʶʜʘʣʘʩʴ. ʉʣʦʞʥʘʷ ʵʧʠʜʝ-
ʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʦʪʤʝʯʘʣʘʩʴ ʚ 1954ï
1967 ʛʛ.: ʟʘʙʦʣʝʣʠ ʯʝʪʳʨʝ ʯʝʣʦʚʝʢʘ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʪʨʦʝ ï ʚ ʛ. ʋʣʘʥ-ʋʜʵ. ɺ ʩʦʩʝʜʥʠʭ ʨʝ-
ʛʠʦʥʘʭ, ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ ʠ ʀʨʢʫʪʩʢʦʡ 
ʦʙʣʘʩʪʠ, ʙʝʰʝʥʩʪʚʦ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ    
ʙʦʣʝʝ 25 ʣʝʪ. 

ʇʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʚ 
ʨʝʩʧʫʙʣʠʢʝ ʩʣʫʯʘʠ ʙʝʰʝʥʩʪʚʘ ʟʘʨʝʛʠʩʪʨʠ-
ʨʦʚʘʥʳ ʚ 1981 ʛ. ʚ ɽʨʘʚʥʠʥʩʢʦʤ ʨʘʡʦʥʝ ʫ 
ʜʚʫʭ ʩʦʙʘʢ ʠ ʢʦʰʢʠ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʝʥ 
ʵʧʠʜʝʤʠʯʝʩʢʠʡ ʩʣʫʯʘʡ ʩʤʝʨʪʠ ʨʝʙʝʥʢʘ ʧʦ-
ʩʣʝ ʫʢʫʩʘ ʩʦʙʘʢʦʡ. ʇʦʩʣʝʜʫʶʱʝʝ ʵʧʠʟʦʦ-
ʪʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʜʣʠʣʦʩʴ 30 ʣʝʪ.      
ɺ 2011 ʛ. ʩʣʫʯʘʠ ʙʝʰʝʥʩʪʚʘ ʩ ʚʳʨʘʞʝʥʥʳ-
ʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʟʘʨʝʛʠʩʪʨʠ-
ʨʦʚʘʥʳ ʩʨʝʜʠ ʂʈʉ (3 ʛʦʣ.) ʚ ɿʘʢʘʤʝʥʩʢʦʤ 
(ʧʨʠʛʨʘʥʠʯʥʦʤ ʩ ʄʦʥʛʦʣʠʝʡ) ʨʘʡʦʥʝ ɹʫ-
ʨʷʪʠʠ. 

ɿʘ 2011ï2013 ʛʛ. ʚ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ 
ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʣʘʙʦʨʘʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʦ 299 ʧʨʦʙ ʧʘʪʤʘ-
ʪʝʨʠʘʣʘ, ʧʨʠ ʵʪʦʤ ʙʝʰʝʥʩʪʚʦ ʧʦʜʪʚʝʨʞʜʝ-
ʥʦ ʚ 8,7 % ʩʣʫʯʘʝʚ. ʀʟ ʚʩʝʭ 26 ʧʦʣʦʞʠʪʝʣʴ- 
ʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 34,6 %  ʧʨʠʥʘʜʣʝʞʘʣʠ ʣʠ- 



 

 

ʕʇʀɿʆʆʊʆʃʆɻʀʗ 
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ʩʠʮʝ, 30,8 % ï ʂʈʉ, 53,8 % ï ʜʠʢʠʤ ʞʠʚʦʪ-
ʥʳʤ. ɿʘʙʦʣʝʚʘʥʠʷ ʙʝʰʝʥʩʪʚʦʤ ʣʦʰʘʜʝʡ ʠ 
ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ʄʈʉ) ʥʝ ʦʪʤʝʯʘ-
ʣʦʩʴ (ʪʘʙʣʠʮʘ 1). ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘ-
ʪʳ ʦʜʥʦʚʨʝʤʝʥʥʦ  ʧʦʣʫʯʝʥʳ ʚ ɹʋ ʚʝʪʝʨʠʥʘ- 

ʨʠʠ çʈʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪ- 
ʚʝʥʥʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷè ʈʝʩʧʫʙ-
ʣʠʢʠ ɹʫʨʷʪʠʷ ʠ ʚ ʌʂʋɿ çʀʨʢʫʪʩʢʠʡ ʥʘʫʯ-
ʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦʪʠʚʦʯʫʤʥʳʡ ʠʥ-
ʩʪʠʪʫʪ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘè. 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʙʝʰʝʥʩʪʚʦ 

ʈʘʡʦʥ / ʩʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ 
ɺʠʜ  

ʞʠʚʦʪʥʦʛʦ 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ  
ʨʝʟʫʣʴʪʘʪʦʚ ɺʩʝʛʦ 

2011 2012 2013 

ɿʘʢʘʤʝʥʩʢʠʡ /  
ʄʠʭʘʡʣʦʚʩʢʦʝ,  
ʎʘʢʠʨʩʢʦʝ 

ʣʠʩʘ 7 1 1 9 

ʂʈʉ 4 4 0 8 

ʚʦʣʢ 1 1 2 4 

ʙʘʨʩʫʢ 1 0 0 1 

ʩʦʙʘʢʘ 1 1 0 2 

ɼʞʠʜʠʥʩʢʠʡ / ʇʝʪʨʦʧʘʚʣʦʚʩʢʦʝ ʩʦʙʘʢʘ 0 2 0 2 

ʀʪʦʛʦ 14 9 3 26 

ɺ ʢʦʥʮʝ 2012 ʛ. ʦʯʘʛʠ ʙʝʰʝʥʩʪʚʘ ʪʘʢ-
ʞʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʝʜ-
ʥʝʛʦ ɼʞʠʜʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. ɺʝʢʪʦʨ ʨʘʩʰʠ-
ʨʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʦʯʘʛʦʚ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 
ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ ʧʨʠʦʙʨʝʣ ʥʘʧʨʘʚʣʝʥʠʝ ʩ 
ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʧʦ ʜʦʣʠʥʝ ʨ. ɼʞʠʜʳ, ʩʦ-
ʝʜʠʥʷʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 
ʨʘʡʦʥʦʚ. ʇʨʠ ʵʪʦʤ ʚʳʷʚʣʝʥʦ 2 ʩʣʫʯʘʷ ʙʝ-
ʰʝʥʩʪʚʘ ʫ ʩʦʙʘʢ ʚ ʜʚʫʭ ʧʦʩʝʣʝʥʠʷʭ ʨʘʡʦʥʘ. 
ɺ ɼʞʠʜʠʥʩʢʦʤ ʠ ɿʘʢʘʤʝʥʩʢʦʤ ʨʘʡʦʥʘʭ 
ʧʨʝʜʳʜʫʱʠʝ ʩʣʫʯʘʠ ʙʝʰʝʥʩʪʚʘ ʨʝʛʠʩʪʨʠʨʦ-
ʚʘʣʠʩʴ ʚ 1959 ʛ. 

ɺ ʨʘʟʚʠʪʠʠ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩ-
ʩʘ ʙʝʰʝʥʩʪʚʘ ʧʨʝʚʘʣʠʨʫʝʪ ʦʙʳʢʥʦʚʝʥʥʘʷ, 
ʠʣʠ ʨʳʞʘʷ ʣʠʩʠʮʘ (Vulpes vulpes) [4]. ʕʪʠʦ-
ʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʚʩʝʭ ʩʣʫʯʘʝʚ ʚʦʟʥʠʢ-
ʥʦʚʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʦʯʘʛʘ ʙʝʰʝʥʩʪʚʘ ʚ ʜʠ-
ʢʦʡ ʬʘʫʥʝ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʝʨʝʥʦʩʘ ʚʦʟʙʫ-
ʜʠʪʝʣʷ ʚ ʧʦʧʫʣʷʮʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʠ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʩʪʘʣʘ ʠʤʝʥʥʦ ʦʥʘ. 

ɺ ʜʘʥʥʦʡ ʚʩʧʳʰʢʝ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʝ 
ʧʦ ʙʝʰʝʥʩʪʚʫ ʧʫʥʢʪʳ ʦʪʥʦʩʠʣʠʩʴ ʢ ʪʝʨʨʠ-
ʪʦʨʠʠ 6 ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ɿʘʢʘʤʝʥʩʢʦʛʦ 
ʠ ɼʞʠʜʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 
ʧʨʠʨʦʜʥʦʡ ʟʦʥʝ ʜʦʣʠʥʳ ʨʝʢʠ ɼʞʠʜʘ, ʧʨʠ-
ʣʝʛʘʶʱʝʡ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʝ ʩ 
ʄʦʥʛʦʣʠʝʡ. ʈʝʟʫʣʴʪʘʪʳ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝ-
ʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ 
ʠʟʦʣʷʪʳ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ ʠʟ ɿʘʢʘʤʝʥʩʢʦʛʦ 
ʨʘʡʦʥʘ ʦʙʣʘʜʘʶʪ ʛʝʥʝʪʠʯʝʩʢʠʤ ʩʭʦʜʩʪʚʦʤ ʩ 
ʠʟʦʣʷʪʘʤʠ, ʚʳʜʝʣʝʥʥʳʤʠ ʚ ʄʦʥʛʦʣʠʠ. ʉʦ-
ʛʣʘʩʥʦ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʥʘʤʠ ʤʘʪʝ-
ʨʠʘʣʘʤ, ʚ ʧʨʠʛʨʘʥʠʯʥʦʤ ɹʫʣʛʘʥ ʘʡʤʘʢʝ 
ʄʦʥʛʦʣʠʠ ʙʝʰʝʥʩʪʚʦ ʩʨʝʜʠ ʞʠʚʦʪʥʳʭ ʨʝ-
ʛʠʩʪʨʠʨʫʝʪʩʷ ʨʝʛʫʣʷʨʥʦ [17, 19]. ʉʦʧʨʷʞʝʥ-
ʥʦʩʪʴ  ʚʩʧʳʰʝʢ  ʟʘʙʦʣʝʚʘʥʠʷ  ʚ ɹʫʨʷʪʠʠ  ʧʦ 

ʚʨʝʤʝʥʠ ʠ ʛʝʦʛʨʘʬʠʠ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘ-
ʪʝʣʷʤʠ ʥʘ ʩʦʧʨʝʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʄʦʥ-
ʛʦʣʠʠ, ʫʯʘʩʪʠʝ ʚ ʵʧʠʟʦʦʪʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ 
ʘʥʘʣʦʛʠʯʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʜʠʢʦʡ ʬʘʫ-
ʥʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʨʘʩʰʠʨʝʥʠʠ ʧʨʠ-
ʨʦʜʥʳʭ ʦʯʘʛʦʚ ʙʝʰʝʥʩʪʚʘ ʥʘ ʩʦʩʝʜʥʠʭ ʪʝʨ-
ʨʠʪʦʨʠʷʭ ʠ ʪʨʘʥʩʛʨʘʥʠʯʥʦʤ ʧʝʨʝʥʦʩʝ ʚʦʟ-
ʙʫʜʠʪʝʣʷ. ʃʘʥʜʰʘʬʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ-
ʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʛʦʨʥʳʭ ʨʘʡʦʥʦʚ      
ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʥʠʩʭʦʜʷʱʝʤʫ ʚʝʢʪʦʨʫ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʠ ʧʦ ʜʦʣʠʥʝ ʨʝʢʠ     
ɼʞʠʜʘ. 

ɹʣʘʛʦʧʦʣʫʯʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦ ʙʝʰʝʥ-
ʩʪʚʫ ʩ ʣʘʙʦʨʘʪʦʨʥʳʤ ʢʦʥʪʨʦʣʝʤ ʠ ʧʨʦʚʝ-
ʜʝʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʧʦ ʚʘʢʮʠʥʘʮʠʠ ʜʠ-
ʢʠʭ ʧʣʦʪʦʷʜʥʳʭ ʩʦʭʨʘʥʷʣʦʩʴ ʥʘ ʪʝʨʨʠʪʦ-
ʨʠʠ ɹʫʨʷʪʠʠ ʩ 2014 ʧʦ 2017 ʛʛ. ʆʪʨʠʮʘ-
ʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʚ 2015 ʛ. 
ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 98 ʧʨʦʙ, ʠʟ ʥʠʭ 32 ʧʨʦ-
ʙʳ ï ʦʪ ʚʦʣʢʦʚ, 43 ï ʣʠʩʠʮ, 7 ï ʜʦʤʘʰʥʠʭ 
ʩʦʙʘʢ, 8 ï ʩʦʙʦʣʝʡ, 4 ï ʜʦʤʘʰʥʠʭ ʢʦʰʝʢ,    
1 ï ʦʪ ʢʦʣʦʥʢʘ, 2 ï ʛʦʨʥʦʩʪʘʷ ʠ 1 ʧʨʦʙʘ ï 
ʦʪ ʟʘʡʮʘ. 

ʀʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 
ʧʨʦʙ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʟʘ 2011ï2018 ʛʛ., 
ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ (55 %) ʧʨʠʥʘʜʣʝʞʠʪ ʣʠʩʠ-
ʮʘʤ. ɼʘʥʥʳʡ ʚʠʜ ʩʝʤʝʡʩʪʚʘ ʧʩʦʚʳʭ ʷʚʣʷ-
ʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʠʨʦʜʥʳʤ ʨʝʟʝʨʚʫʘʨʦʤ 
ʨʘʙʠʯʝʩʢʦʛʦ ʚʠʨʫʩʘ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʠ-
ʨʦʜʥʦ-ʦʯʘʛʦʚʳʡ ʭʘʨʘʢʪʝʨ ʙʦʣʝʟʥʠ. ɼʦʤʘʰ-
ʥʠʝ ʧʣʦʪʦʷʜʥʳʝ ʞʠʚʦʪʥʳʝ (ʩʦʙʘʢʠ) ʚ ʵʧʠ-
ʟʦʦʪʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʙʦʣʝʟʥʠ ʟʘʥʠʤʘʶʪ 
2,5 %. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʦʥʠ ʥʝ ʠʛ-
ʨʘʶʪ ʙʦʣʴʰʦʡ ʨʦʣʠ ʢʘʢ ʨʝʟʝʨʚʫʘʨʳ ʙʝʰʝʥ-
ʩʪʚʘ, ʘ ʷʚʣʷʶʪʩʷ ʠʥʜʠʢʘʪʦʨʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 
ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ [16]. 
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ʉʣʝʜʫʶʱʝʝ ʵʧʠʟʦʦʪʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝ-
ʥʠʝ ʙʝʰʝʥʩʪʚʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ 2017 ʛ. ʚ 
ʧʦʧʫʣʷʮʠʠ ʣʠʩʠʮ ʚ ʄʫʭʦʨʰʠʙʠʨʩʢʦʤ ʨʘʡ-
ʦʥʝ, ʯʪʦ ʩʪʘʣʦ ʠʩʪʦʯʥʠʢʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 
ʧʨʠʨʦʜʥʦʛʦ ʦʯʘʛʘ ʙʝʰʝʥʩʪʚʘ ʚ ʜʠʢʦʡ ʬʘʫʥʝ 
ʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʠ ʧʝʨʝʜʘʯʠ ʚʦʟʙʫʜʠ-
ʪʝʣʷ ʚ ʧʦʧʫʣʷʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʞʠʚʦʪʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʚʫʭ ʘʜʤʠʥʠʩʪʨʘ-
ʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ɹʫʨʷʪʠʠ. ɺʦ ʚʨʝʤʷ ʧʨʝʜʳ-
ʜʫʱʝʡ ʚʩʧʳʰʢʠ ʣʠʩʠʮʘ ʩʪʘʣʘ ʧʨʠʯʠʥʦʡ  ʟʘ- 

ʙʦʣʝʚʘʥʠʷ ʂʈʉ ʚ ʛʦʨʥʦʤ ɿʘʢʘʤʝʥʩʢʦʤ   
ʨʘʡʦʥʝ. 

ɿʘ 2017ï2024 ʛʛ. ʚʳʷʚʣʝʥʦ 205 ʩʣʫ-
ʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʙʝʰʝʥʩʪʚʦʤ, 
ʧʨʠʯʝʤ 42 % ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ 2018 ʛ.,      
2 % ï ʚ 2021 ʛ. ʅʘ ʜʦʣʶ ʜʠʢʠʭ ʭʠʱʥʠʢʦʚ 
ʧʨʠʭʦʜʠʪʩʷ 59,5 % ʚʩʝʭ ʩʣʫʯʘʝʚ ʟʘ ʜʘʥʥʳʡ 
ʧʝʨʠʦʜ. ɼʦʣʷ ʂʈʉ ʚ 2017 ʛ. ʩʦʩʪʘʚʠʣʘ        
40,5 %, 2018 ʛ. ï 52,3 % ʠ ʚ 2021 ʛ. ï 25 % 
(ʪʘʙʣʠʮʘ 2). 

ʊʘʙʣʠʮʘ 2 ï ʇʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʙʝʰʝʥʩʪʚʦʤ 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʦʜʳ 

ɺʩʝʛʦ 
ɼʦʣʷ, 
% 2017 2018 2019 2020 2021 2022 2023 2024 

ɺʳʷʚʣʝʥʦ ʩʣʫʯʘʝʚ 
ʟʘʙʦʣʝʚʘʥʠʷ  
ʞʠʚʦʪʥʳʭ, ʚʩʝʛʦ 

42 86 10 20 4 20 10 13 205 100 

ɼʠʢʠʝ ʞʠʚʦʪʥʳʝ 24 36 4 16 3 16 10 13 122 59,5 

ʉʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʝ  
ʞʠʚʦʪʥʳʝ  

17 48 4 3 1 3 0 0 76 37,1 

ɼʦʤʘʰʥʠʝ  
ʞʠʚʦʪʥʳʝ  

1 2 2 1 0 1 0 0 7 3,4 

ʈʠʩʫʥʦʢ 1 ï ʂʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʙʝʰʝʥʩʪʚʦʤ 

ʕʧʠʟʦʦʪʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʙʝʰʝʥ-
ʩʪʚʘ ʜʦʩʪʠʛʣʦ ʧʠʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʚ 2018 ʛ., 
ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʝʢ-
ʮʠʠ ʦʪʤʝʯʘʣʦʩʴ ʚ 33 % ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 
ʨʘʡʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ (ʨʠʩʫʥʦʢ 1). ʅʘʠʙʦʣʴ-
ʰʝʝ ʢʦʣʠʯʝʩʪʚʦ, ʠʣʠ 87 % ʚʩʝʭ ʩʣʫʯʘʝʚ  ʙʝ- 
ʰʝʥʩʪʚʘ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ 2017 ʛ. ʚ ʄʫ-
ʭʦʨʰʠʙʠʨʩʢʦʤ ʨʘʡʦʥʝ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʣʠʩʠ-
ʮʳ ʚ ʵʧʠʟʦʦʪʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʚ 2017 ʛ. ʩʦ-
ʩʪʘʚʠʣ 57,1 %, ʚ 2021 ʛ. ï 75 %. ʇʨʠ ʵʪʦʤ 
ʩʠʪʫʘʮʠʷ  ʧʦ ʙʝʰʝʥʩʪʚʫ  ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ  

ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 
ʚʩʝʭ ʚʠʜʦʚ ʧʘʩʪʙʠʱʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 94 ʧʨʦʙ ʧʘʪʤʘʪʝ-
ʨʠʘʣʘ ʚ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʚ 
2017 ʛ. ʙʝʰʝʥʩʪʚʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʚ 43 % 
ʧʨʦʙ. ɺ 2018 ʛ. ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 269 ʧʨʦʙ 
ʠʟ ʧʷʪʠ ʨʘʡʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ ʧʦʣʦʞʠʪʝʣʴ-
ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʚ 32 % ʦʙʨʘʟʮʦʚ. 
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ɺ 2019 ʛ. ʦʪʤʝʯʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ 
ʩʥʠʞʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʝʰʝʥʩʪʚʘ: ʧʨʠ 
ʠʩʩʣʝʜʦʚʘʥʠʠ 66 ʧʨʦʙ ʙʝʰʝʥʩʪʚʦ ʫʩʪʘʥʦʚ-
ʣʝʥʦ ʚ 15 % ʩʣʫʯʘʝʚ. ɺʩʝʛʦ ʟʘ ʧʷʪʴ ʣʝʪ ʚ ɹʋ  

ʚʝʪʝʨʠʥʘʨʠʠ çʈʅʇɺʃè ʠʩʩʣʝʜʦʚʘʥʦ 992 
ʧʨʦʙʳ ʥʘ ʙʝʰʝʥʩʪʚʦ, ʚ 16,3 % ʠʟ ʥʠʭ ʧʦʜ-
ʪʚʝʨʞʜʝʥʦ ʥʘʣʠʯʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʠʥʬʝʢʮʠʠ 
(ʪʘʙʣʠʮʘ 3). 

ʊʘʙʣʠʮʘ 3 ï ʇʦʢʘʟʘʪʝʣʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʙʝʰʝʥʩʪʚʦ  

ɻʦʜ 
ʂʦʣʠʯʝʩʪʚʦ  

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 
ʨʘʡʦʥʦʚ 

ʀʩʩʣʝ- 
ʜʦʚʘʥʦ  
ʧʨʦʙ 

ɺʳʷʚʣʝʥʦ ʙʝʰʝʥʩʪʚʦ 

ʧʣʦʪʦʷʜʥʳʝ ʞʠʚʦʪʥʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ  
ʞʠʚʦʪʥʳʝ 

ɺʩʝʛʦ 
ʜʠʢʠʝ ʜʦʤʘʰʥʠʝ 

ʣʠʩʘ ʚʦʣʢ ʩʦʙʘʢʘ ʂʈʉ ʄʈʉ ʣʦʰʘʜʠ   

2017 3 94 24 0 1 17 0 0 42 

2018 8 269 34 2 2 45 1 2 86 

2019 6 66 4 0 2 4 0 0 10 

2020 13 360 16 0 1 3 0 0 20 

2021 13 203 3 0 0 1 0 0 4 

ʀʪʦʛʦ 992 81 2 6 70 1 2 162 

ʉʨʝʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠ-
ʚʦʪʥʳʭ ʙʝʰʝʥʩʪʚʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʪʝʯʝ-
ʥʠʝ ʚʩʝʛʦ ʛʦʜʘ, ʧʨʠʯʝʤ ʧʠʢ ʧʦʜʲʝʤʘ ʟʘʙʦ-
ʣʝʚʘʝʤʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʷʥʚʘʨʴ. ɼʠʘʛʥʦʟ 
ʥʘ ʙʝʰʝʥʩʪʚʦ ʚ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ 
ʧʦʜʪʚʝʨʞʜʝʥ ʚ 97 ʩʣʫʯʘʷʭ ʚ 6 ʨʘʡʦʥʘʭ ʨʝʩ-
ʧʫʙʣʠʢʠ. 

ɺ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʥʠʷ ʜʠʢʠʭ ʠ 
ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʦʩʥʦʚʥʦʡ ʫʜʝʣʴʥʳʡ 
ʚʝʩ ʧʨʠʥʘʜʣʝʞʘʣ ʂʈʉ ï 50 %, ʣʠʩʠʮʝ ï      
43,3 %, ʩʦʙʘʢʘʤ ï 3,7 %, ʚʦʣʢʘʤ ʠ ʣʦʰʘ-
ʜʷʤ ï ʧʦ 1,2 % (ʨʠʩʫʥʦʢ 2). ʇʨʦʷʚʣʝʥʠʝ 
ʙʝʰʝʥʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʦʚ ʨʝʩʧʫʙ-
ʣʠʢʠ ʦʪʣʠʯʘʣʦʩʴ ʮʠʢʣʠʯʥʦʩʪʴʶ, ʧʝʨʠʦʜʠʯ- 

ʥʦʩʪʴʶ. ɺʦʟʥʠʢʥʦʚʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʦʯʘ-
ʛʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʨʝʩʧʫʙʣʠ-
ʢʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʦʙʠ-
ʪʘʥʠʷ ʣʠʩʠʮ ʠ ʦʪʩʫʪʩʪʚʠʝ ʤʝʨ ʧʦ ʨʝʛʫʣʠʨʦ-
ʚʘʥʠʶ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʯʠʩ-
ʣʝʥʥʦʩʪʠ ʜʠʢʠʭ ʭʠʱʥʠʢʦʚ, ʧʫʪʝʡ ʠʭ ʤʠ-
ʛʨʘʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 
ʨʘʡʦʥʦʚ ʠ ʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ 
ʩʪʘʥʫʪ ʦʩʥʦʚʦʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʥʬʝʢ-
ʮʠʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʨ ʧʦ 
ʧʨʦʬʠʣʘʢʪʠʢʝ ʙʝʰʝʥʩʪʚʘ ʚ ʟʦʥʘʭ ʩ ʚʳʩʦ-
ʢʠʤ ʨʠʩʢʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʠʷ ʙʦʣʝʟʥʠ. 

ʈʠʩʫʥʦʢ 2 ï ʋʜʝʣʴʥʳʡ ʚʝʩ ʨʘʟʥʳʭ 
ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʧʨʠ ʙʝʰʝʥʩʪʚʝ 

ʕʧʠʟʦʦʪʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʙʝʰʝʥ-
ʩʪʚʘ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʄʫʭʦʨʰʠʙʠʨʩʢʦʛʦ 
ʨʘʡʦʥʘ ʠ ʚʝʝʨʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʝʢ-
ʮʠʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘ ʚʩʝʭ ʩʤʝʞʥʳʭ ʪʝʨʨʠ-
ʪʦʨʠʷʭ ʩʦʩʝʜʥʠʭ ʨʘʡʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ (ʊʘʨ-
ʙʘʛʘʪʘʡʩʢʠʡ, ɿʘʠʛʨʘʝʚʩʢʠʡ, ʂʷʭʪʠʥʩʢʠʡ, 
ʀʚʦʣʛʠʥʩʢʠʡ ʨʘʡʦʥʳ, ʧʨʠʛʦʨʦʜ ʋʣʘʥ-ʋʜʵ) 
ʦʙʫʩʣʦʚʣʝʥʦ ʤʠʛʨʘʮʠʝʡ ʣʠʩʠʮ ʠʟ ɿʘʙʘʡ-
ʢʘʣʴʩʢʦʛʦ ʢʨʘʷ, ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʠʭ 
ʦʙʠʪʘʥʠʷ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʨʝʛʠʦʥʘ, ʥʝʜʦ- 

ʩʪʘʪʦʯʥʦʩʪʴʶ ʤʝʨ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʠʩ-
ʪʠʥʥʫʶ ʧʣʦʪʥʦʩʪʴ ʜʠʢʠʭ ʭʠʱʥʠʢʦʚ, ʧʫʪʝʡ 
ʠʭ ʤʠʛʨʘʮʠʠ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʠʭ ʯʠʩʣʝʥ-
ʥʦʩʪʴ ʚ ʨʝʩʧʫʙʣʠʢʝ, ʘ ʪʘʢʞʝ ʥʘ ʪʨʘʥʩʛʨʘ-
ʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-
ʮʠʠ, ʄʦʥʛʦʣʠʠ ʠ ʂʠʪʘʷ.  

ʇʨʦʚʝʜʝʥʥʳʡ ʚ ʌɻɹʋ çʌʝʜʝʨʘʣʴ-
ʥʳʡ ʮʝʥʪʨ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭè 
ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʟʦʣʷʪʦʚ ʚʠʨʫʩʘ 
ʙʝʰʝʥʩʪʚʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʳʜʝʣʝʥʥʳʡ  ʚʠʨʫʩ 
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ʧʨʠʥʘʜʣʝʞʠʪ ʛʨʫʧʧʝ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʥʦʡ ʚ ʩʪʝʧʥʦʡ ʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʘʭ 
ɽʚʨʘʟʠʠ, ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥ ʧʨʝʠʤʫʱʝ-
ʩʪʚʝʥʥʦ ʩ ʣʠʩʠʮʘʤʠ. 

ɺʠʨʫʩ ʩ ʜʘʥʥʦʡ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʛʝʥʘ ʨʘʥʝʝ ʚʳʜʝʣʷʣʩʷ ʫ 
ʞʠʚʦʪʥʳʭ ʄʦʥʛʦʣʠʠ. ɺ ʩʣʝʜʫʶʱʠʝ ʪʨʠ 
ʛʦʜʘ ʚʠʨʫʩ ʙʝʰʝʥʩʪʚʘ ʨʘʩʧʨʦʩʪʨʘʥʷʣʩʷ ʩ 
ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʩʨʝʜʠ ʜʠʢʠʭ ʧʣʦʪʦʷʜʥʳʭ 
ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʌʝʥʦʪʠʧʠʯʝʩʢʘʷ ʠ ʛʝʥʦʪʠʧʠʯʝʩʢʘʷ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʟʙʫʜʠʪʝʣʷ ʙʝʰʝʥʩʪʚʘ, 
ʚʳʜʝʣʝʥʥʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʫʨʷʪʠʠ ʚ 
2011 ʛ., ʙʳʣʘ ʠʜʝʥʪʠʯʥʘ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʠʟʦʣʷʪʦʚ ʩ ʪʝʨʨʠʪʦʨʠʠ ʄʦʥʛʦʣʠʠ, 
ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʠʟʦʣʷʪʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʚ 2017 ʛ. 
ʚ ɹʫʨʷʪʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʩʧʳʰʢʠ ʥʘ 
ʪʝʨʨʠʪʦʨʠʷʭ ɼʞʠʜʠʥʩʢʦʛʦ ʠ ɿʘʢʘʤʝʥʩʢʦʛʦ 
ʨʘʡʦʥʦʚ ʚ 2011ï2012 ʛʛ. ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʄʫʭʦʨʰʠʙʠʨʩʢʦʛʦ ʨʘʡʦʥʘ ʚ 2017 ʛ. ʧʨʝʜ-
ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʚʘ ʥʝʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʙʨʘʟʮʘ ʧʘʪʤʘʪʝʨʠʘʣʘ 
ʦʪ ʣʠʩʠʮʳ ʧʨʠ ʚʩʧʳʰʢʝ ʠʥʬʝʢʮʠʠ ʥʘ ʪʝʨ-
ʨʠʪʦʨʠʠ ʄʫʭʦʨʰʠʙʠʨʩʢʦʛʦ ʨʘʡʦʥʘ ʚʳʷʚʠ-
ʣʦ ʦʪʣʠʯʠʝ ʦʪ ʚʘʨʠʘʥʪʦʚ ʠʟ ɸʣʪʘʡʩʢʦʛʦ 
ʢʨʘʷ, ʈʝʩʧʫʙʣʠʢ ʍʘʢʘʩʠʷ ʠ ʊʳʚʘ, ʂʠʪʘʷ ʠ 
ʄʦʥʛʦʣʠʠ; ʫʩʪʘʥʦʚʣʝʥʦ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ 
ʨʦʜʩʪʚʦ ʩ ʠʟʦʣʷʪʘʤʠ ʠʟ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ. 

ʇʦ ʜʘʥʥʳʤ ʋʧʨʘʚʣʝʥʠʷ ʚʝʪʝʨʠʥʘ-
ʨʠʠ ɹʫʨʷʪʠʠ, ʚ 2024 ʛ. ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 
ʯʝʪʳʨʝ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʘ ʧʦ ʙʝʰʝʥ-
ʩʪʚʫ ʚ ʊʘʨʙʘʛʘʪʘʡʩʢʦʤ ʠ ʂʷʭʪʠʥʩʢʦʤ ʨʘʡʦ-
ʥʘʭ, ʘ ʪʘʢʞʝ ʚ ʤʠʢʨʦʨʘʡʦʥʝ ʛ. ʋʣʘʥ-ʋʜʵ.  

ɺʩʝʛʦ ʟʘ ʛʦʜ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 13 ʩʣʫ-
ʯʘʝʚ ʙʝʰʝʥʩʪʚʘ ʩʨʝʜʠ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ [3]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ɹʫʨʷʪʠʠ ʵʧʠ-
ʟʦʦʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʘʢʪʠʚʠʟʠʨʦ-
ʚʘʣʩʷ ʚ 2017 ʛ., ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ ʧʨʠʨʦʜ-
ʥʳʭ ʦʯʘʛʘʭ ʚ ʜʠʢʦʡ ʬʘʫʥʝ ʧʨʠʛʦʨʦʜʥʳʭ 
ʪʝʨʨʠʪʦʨʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʨʝʜʠ ʣʠʩʠʮ, ʠ 
ʩʫʱʝʩʪʚʫʝʪ ʧʦʩʪʦʷʥʥʳʡ ʨʠʩʢ ʧʝʨʝʥʦʩʘ ʚʠ-
ʨʫʩʘ ʚ ʧʦʧʫʣʷʮʠʠ ʜʦʤʘʰʥʠʭ ʠ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 
ʘʥʪʨʦʧʫʨʛʠʯʝʩʢʠʭ (ʛʦʨʦʜʩʢʠʭ) ʦʯʘʛʦʚ ʙʝ-
ʰʝʥʩʪʚʘ. ʅʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʚ ʵʪʦʤ 
ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʝʟʜʦʤʥʳʝ ʙʨʦʜʷʯʠʝ 
ʩʦʙʘʢʠ. ɸʢʪʠʚʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʦʯʘʛʦʚ ʥʘ 
ʧʨʠʛʦʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 
ʝʜʠʥʠʯʥʳʤʠ ʩʣʫʯʘʷʤʠ ʩʨʝʜʠ ʜʠʢʠʭ ʞʠʚʦʪ-
ʥʳʭ. ʊʘʢ, ʚ 2023 ʛ. ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 10 
ʩʣʫʯʘʝʚ ʙʝʰʝʥʩʪʚʘ ʚ 5 ʤʫʥʠʮʠʧʘʣʴʥʳʭ 
ʨʘʡʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ (ʄʫʭʦʨʰʠʙʠʨʩʢʦʤ, 
ʉʝʣʝʥʛʠʥʩʢʦʤ, ʀʚʦʣʛʠʥʩʢʦʤ, ʂʷʭʪʠʥʩʢʦʤ, 
ʊʘʨʙʘʛʘʪʘʡʩʢʦʤ), ʠ ʩʚʷʟʘʥʳ ʦʥʠ ʠʤʝʥʥʦ ʩ 
ʧʨʦʷʚʣʝʥʠʝʤ ʙʝʰʝʥʩʪʚʘ ʩʨʝʜʠ ʣʠʩʠʮ. 

ɺ ɹʫʨʷʪʠʠ ʟʘ 2024 ʛ. ʩ ʫʢʫʩʘʤʠ ʞʠ-
ʚʦʪʥʳʭ ʚ ʤʝʜʫʯʨʝʞʜʝʥʠʷ ʦʙʨʘʪʠʣʠʩʴ 2208 
ʯʝʣʦʚʝʢ, 40 % ʠʟ ʢʦʪʦʨʳʭ ï ʜʝʪʠ. ɼʦʣʷ 
ʫʢʫʰʝʥʥʳʭ ʙʨʦʜʷʯʠʤʠ ʩʦʙʘʢʘʤʠ ʩʦʩʪʘʚʠ-
ʣʘ 41 %. ʉʣʫʯʘʝʚ ʙʝʰʝʥʩʪʚʘ ʩʨʝʜʠ ʣʶʜʝʡ ʥʝ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ [12]. 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʠ ʣʠʢʚʠʜʘʮʠʷ ʵʧʠ-
ʟʦʦʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʙʝʰʝʥʩʪʚʘ ʚ ɹʫʨʷʪʠʠ 
ʧʨʦʚʦʜʷʪʩʷ ʢʦʤʧʣʝʢʩʥʦ ʠ ʚʢʣʶʯʘʶʪ ʦʙʱʠʝ 
ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʧʨʦʬʠʣʘʢ-
ʪʠʢʫ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʷʚʣʝʥʠʷ 
ʙʝʰʝʥʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʩ 
ʢʣʠʥʠʯʝʩʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ 
ʜʣʷ ʙʫʡʥʦʡ ʠ ʪʠʭʦʡ ʬʦʨʤ, ʩ ʥʝʟʥʘʯʠʪʝʣʴ-
ʥʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʚ ʩʨʦʢʘʭ ʪʝʯʝʥʠʷ ʙʦ-
ʣʝʟʥʠ. ɼʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭ-
ʩʷ ʧʨʠʨʦʜʥʳʭ ʦʯʘʛʦʚ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 
ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʠ 
ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝ-
ʥʠʷ ʧʝʨʦʨʘʣʴʥʦʡ ʚʘʢʮʠʥʘʮʠʠ ʜʠʢʠʭ ʧʣʦʪʦ-
ʷʜʥʳʭ. ɺ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʮʝʣʷʭ ʦʧʨʝʜʝʣʝ-
ʥʠʷ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʝʰʝʥʩʪʚʘ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ, ʥʘʨʷʜʫ ʩ ʠʤʤʫʥʠ-
ʟʘʮʠʝʡ ʜʠʢʠʭ ʧʣʦʪʦʷʜʥʳʭ, ʧʨʦʚʦʜʠʣʠʩʴ 
ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ 
ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʯʠʩʣʝʥʥʦʩʪʠ, 
ʧʣʦʪʥʦʩʪʠ ʦʙʠʪʘʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʠʦʪʦ-
ʧʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ. 

ʀʤʤʫʥʠʟʘʮʠʷ ʧʨʦʪʠʚ ʙʝʰʝʥʩʪʚʘ 
ʚʩʝʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʜʦʤʘʰʥʠʭ 
ʧʣʦʪʦʷʜʥʳʭ ʞʠʚʦʪʥʳʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 
ʪʝʨʨʠʪʦʨʠʷʭ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ ʠ 
ʫʛʨʦʞʘʝʤʳʭ ʟʦʥ, ʧʨʦʚʦʜʠʪʩʷ ʝʞʝʛʦʜʥʦ. 
ɺʧʝʨʚʳʝ ʚ ɹʫʨʷʪʠʠ ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ 
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʙʦʨʴʙʝ 
ʧʨʦʪʠʚ ʙʝʰʝʥʩʪʚʘ ʩʨʝʜʠ ʭʠʱʥʠʢʦʚ ʜʠʢʦʡ 
ʬʘʫʥʳ (ʣʠʩʠʮ) ʤʝʪʦʜʦʤ ʦʨʘʣʴʥʦʡ ʚʘʢʮʠʥʘ-
ʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʨʠʢʝʪ-ʚʘʢʮʠʥʳ. 

 
ɿɸʂʃʖʏɽʅʀɽ 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ 
ʙʝʰʝʥʩʪʚʦ ʩʨʝʜʠ ʂʈʉ ʧʨʦʷʚʣʷʝʪʩʷ ʚʳʨʘ-
ʞʝʥʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ. ʀʤ-
ʤʫʥʠʟʘʮʠʷ ʧʨʦʪʠʚ ʙʝʰʝʥʩʪʚʘ ʚʩʝʭ ʩʝʣʴʩʢʦ-
ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ, 
ʦʨʘʣʴʥʘʷ ʚʘʢʮʠʥʘʮʠʷ ʜʠʢʠʭ ʧʣʦʪʦʷʜʥʳʭ 
ʧʨʦʚʦʜʠʪʩʷ ʝʞʝʛʦʜʥʦ. ʉʨʝʜʠ ʣʶʜʝʡ ʩʣʫʯʘ-
ʝʚ ʙʝʰʝʥʩʪʚʘ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ. ɺ ʩʪʨʫʢ- 
ʪʫʨʝ ʟʘʙʦʣʝʚʘʥʠʷ ʙʝʰʝʥʩʪʚʦʤ ʦʩʥʦʚʥʦʡ 
ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ ʂʈʉ ï 
50 %, ʣʠʩʠʮ ï 43,3 %, ʩʦʙʘʢ ï 3,7 %, ʚʦʣ-
ʢʦʚ ʠ ʣʦʰʘʜʝʡ ï ʧʦ 1,2 %.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ɹʫʨʷʪʠʠ ʵʧʠ-
ʟʦʦʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʙʝʰʝʥʩʪʚʘ ʧʦʜʜʝʨʞʠ-
ʚʘʝʪʩʷ  ʚ ʧʨʠʨʦʜʥʳʭ ʦʯʘʛʘʭ ʚ ʜʠʢʦʡ  ʬʘʫʥʝ 
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ʩʨʝʜʠ ʣʠʩʠʮ, ʠ ʩʫʱʝʩʪʚʫʝʪ ʧʦʩʪʦʷʥʥʳʡ 
ʨʠʩʢ ʧʝʨʝʥʦʩʘ ʚʠʨʫʩʘ ʚ ʧʦʧʫʣʷʮʠʠ ʜʦʤʘʰ-
ʥʠʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʘ 
ʪʘʢʞʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʥʪʨʦʧʫʨʛʠʯʝʩʢʠʭ 
(ʛʦʨʦʜʩʢʠʭ)  ʦʯʘʛʦʚ  ʙʝʰʝʥʩʪʚʘ.  ɺ   ʛʦʨʥʳʭ  

ʣʘʥʜʰʘʬʪʘʭ ʨʘʩʰʠʨʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʦʯʘ-
ʛʦʚ ʙʝʰʝʥʩʪʚʘ ʠʤʝʝʪ ʚʝʢʪʦʨʥʦʝ ʥʘʧʨʘʚʣʝ-
ʥʠʝ, ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʵʧʠʟʦʦʪʠʯʝʩʢʦʝ ʧʨʦʷʚ-
ʣʝʥʠʝ ʠʥʬʝʢʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʝʨʥʳʤ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚʦʟʙʫʜʠʪʝʣʷ. 
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Summary 

This article evaluates traditional cell culture methods, the main types of microcarriers are described. Current 
capabilities and prospects for their use in producing next-generation vaccines against various viral diseases of farm 
animals are discussed. 

Keywords: microcarriers, vaccine, cell culture, viruses, viral diseases, farm animals. 
 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 30.04.2026 ʛ. 

ɺɺɽɼɽʅʀɽ 
ʆʪʣʘʞʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʘʢʮʠʥ 

ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʟʜʦ-
ʨʦʚʴʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ɺ ʦʩʥʦʚʝ ʣʶʙʦʛʦ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ ʣʝʞʠʪ ʢʨʦʧʦʪʣʠʚʘʷ ʨʘʙʦʪʘ ʧʦ ʚʳ-
ʙʦʨʫ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʠ ʢʦʤʧʦʥʝʥʪʦʚ.  

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʘʢ-
ʮʠʥ ʧʨʦʪʠʚ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠʤʝʥʷʶʪ ʪʝʭʥʦ-
ʣʦʛʠʶ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʨʝʧʨʦʜʫʢʮʠʠ ʚʠʨʫʩʘ 
ʚ ʤʦʥʦʩʣʦʝ ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ, ʚʳʨʘʱʝʥʥʳʭ 
ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʧʣʦʩʢʦʡ ʜʚʫʤʝʨʥʦʡ 
ʧʦʚʝʨʭʥʦʩʪʠ. ʅʠʟʢʘʷ ʧʣʦʪʥʦʩʪʴ ʢʣʝʪʦʢ ʧʨʠ 
ʜʘʥʥʦʤ ʪʠʧʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʦʨʦʞʜʘʝʪ 
ʨʷʜ ʧʨʦʙʣʝʤ: ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʙʦʣʴʰʠʭ ʧʨʦ-
ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʦʥʘʭ, ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ 
ʢ ʨʫʯʥʦʤʫ ʪʨʫʜʫ, ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʢʦʥʪʘ-
ʤʠʥʘʮʠʠ ʠ ʩʣʦʞʥʦʩʪʠ ʧʨʠ ʤʘʩʰʪʘʙʠʨʦʚʘ-
ʥʠʠ ʧʨʦʮʝʩʩʘ [1]. ʅʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 
ʥʘʢʦʧʣʝʥʠʝ ʚʠʨʫʩʦʚ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ ʥʝʚʦʟʤʦʞʥʦ. ʂ ʩʦʞʘʣʝʥʠʶ, 
ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʭʥʦʣʦ-
ʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚʠʨʫʩʦʚ ʧʨʠ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝ ʚʘʢʮʠʥ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʙʘʨʴʝʨʦʤ 
ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʤʘʩʰʪʘʙʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 
ʠ ʪʦ, ʯʪʦ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʤʦʥʦʩʣʦʡʥʦʤ 
ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʢʣʝʪʢʠ ʧʨʠʥʠʤʘʶʪ ʥʝ-
ʝʩʪʝʩʪʚʝʥʥʦʝ, ʨʘʩʧʣʘʩʪʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘ 
ʩʫʙʩʪʨʘʪʝ, ʯʪʦ ʥʝʠʟʙʝʞʥʦ ʠʩʢʘʞʘʝʪ ʠʭ 
ʝʩʪʝʩʪʚʝʥʥʫʶ ʤʦʨʬʦʣʦʛʠʶ, ʧʨʦʬʠʣʴ ʵʢʩ-
ʧʨʝʩʩʠʠ ʠ ʣʦʢʘʣʠʟʘʮʠʶ ʤʝʤʙʨʘʥʥʳʭ ʨʝ-
ʮʝʧʪʦʨʦʚ [2]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʣʝʪʢʠ ʩʪʨʝʤʠ-
ʪʝʣʴʥʦ ʩʪʘʨʝʶʪ ʠ ʩʪʘʥʦʚʷʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠ 
ʥʝʩʪʘʙʠʣʴʥʳʤʠ [3, 4]. 

ʋʚʝʣʠʯʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʣʠʯʝ-
ʩʪʚʫ ʠ ʢʘʯʝʩʪʚʫ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʧʨʦʪʠʚʦ-
ʚʠʨʫʩʥʳʭ ʚʘʢʮʠʥ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʦʚʝʨ-
ʰʝʥʩʪʚʦʚʘʥʠʶ ʤʝʪʦʜʦʚ ʢʣʝʪʦʯʥʦʛʦ ʢʫʣʴ-
ʪʠʚʠʨʦʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʝ-
ʰʝʥʠʡ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʪʘʣʦ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝ ʤʠʢʨʦʥʦʩʠʪʝʣʝʡ ʧʨʠ ʧʩʝʚʜʦʩʫʩʧʝʥ-
ʟʠʦʥʥʦʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʚ ʩʚʷʟʠ ʩ ʚʳʩʦ-
ʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʠ ʥʘʢʦʧʣʝʥʠʠ 
ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ [5]. 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʢʣʝʪʢʠ ʧʝʨʝʚʠʚʘʝ-
ʤʳʭ ʣʠʥʠʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʩʪʘʣʴʥʳʭ ʪʠʧʦʚ 
ʢʣʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨ, ʤʦʛʫʪ ʜʣʠʪʝʣʴʥʦ ʢʫʣʴ-
ʪʠʚʠʨʦʚʘʪʴʩʷ ʚʦ ʚʟʚʝʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 
[6]. ʇʨʠ ʜʘʥʥʦʤ ʩʧʦʩʦʙʝ ʢʣʝʪʢʠ  ʨʘʟʤʥʦʞʘ- 
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ʶʪʩʷ, ʥʘʭʦʜʷʩʴ ʚ ʩʫʩʧʝʥʟʠʦʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 
ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʩʨʝʜʳ. ʆʜ-
ʥʦʨʦʜʥʦʩʪʴ ʩʫʩʧʝʥʟʠʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʠ-
ʪʝʣʴʥʦʛʦ ʧʦʜʜʝʨʞʘʥʠʷ ʢʣʝʪʦʢ ʚ ʣʦʛʘʨʠʬʤʠ-
ʯʝʩʢʦʡ ʬʘʟʝ ʨʦʩʪʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʤʥʦʛʦʢʨʘʪ-
ʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦ-
ʩʪʦʷʥʠʷ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ ʠ ʚʳʩʦʢʘʷ ʵʢʦʥʦ-
ʤʠʯʥʦʩʪʴ ï ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʧʨʝ-
ʠʤʫʱʝʩʪʚ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ. 

ʇʩʝʚʜʦʩʫʩʧʝʥʟʠʦʥʥʦʝ ʢʫʣʴʪʠʚʠʨʦʚʘ-
ʥʠʝ ʥʘ ʤʠʢʨʦʥʦʩʠʪʝʣʷʭ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʨʦʩʪ 
ʘʜʛʝʟʠʚʥʳʭ ʢʣʝʪʦʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʟʚʝ-
ʰʝʥʥʳʭ ʯʘʩʪʠʮ (ʤʠʢʨʦʥʦʩʠʪʝʣʝʡ) ʠ ʧʨʝ-
ʠʤʫʱʝʩʪʚʘ ʩʫʩʧʝʥʟʠʦʥʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘ-
ʥʠʷ [7]. ʄʝʪʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʧʣʦʪ-
ʥʦʩʪʴ ʢʣʝʪʦʢ ʠ ʚʳʩʦʢʫʶ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦ-
ʩʪʠ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʠʨʫʩ-
ʥʳʭ ʘʥʪʠʛʝʥʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʢʮʠʥ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʩʠ-
ʩʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʠ-
ʞʝʥʠʡ, ʪʝʥʜʝʥʮʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ 
ʪʝʭʥʦʣʦʛʠʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʣʝʪʦʢ ʥʘ 
ʤʠʢʨʦʥʦʩʠʪʝʣʷʭ.  

 
ʆʉʅʆɺʅɸʗ ʏɸʉʊʔ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ 
ʚʦʩʪʨʝʙʦʚʘʥʳ ʚʦ ʤʥʦʛʠʭ ʥʘʫʯʥʳʭ ʩʬʝʨʘʭ, 
ʥʦ ʠʤʝʥʥʦ ʚ ʚʠʨʫʩʦʣʦʛʠʠ ʦʥʠ ʦʩʪʘʶʪʩʷ ʦʩ-
ʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʩʨʝʜʩʪʚ 
ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ [8]. ɺʘʞʥʝʡ-
ʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ  ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʢʣʝʪʦʯ- 

ʥʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘ-
ʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʚʘʢʮʠʥ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʡ ʩʠ-
ʩʪʝʤʳ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ 
ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʘʜʛʝʟʠʚʥʳʝ (ʧʨʠʢʨʝʧ-
ʣʷʶʪʩʷ ʜʣʷ ʨʦʩʪʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʙʩʪʨʘʪʘ) 
ʠ ʩʫʩʧʝʥʟʠʦʥʥʳʝ (ʩʧʦʩʦʙʥʳ ʢ ʨʘʟʤʥʦʞʝ-
ʥʠʶ ʚ ʞʠʜʢʦʡ ʩʨʝʜʝ) [8]. ɺʳʨʘʱʠʚʘʥʠʝ ʚ 
ʩʫʩʧʝʥʟʠʠ ʠʣʠ ʥʘ ʩʫʙʩʪʨʘʪʝ ï ʜʚʝ ʦʩʥʦʚ-
ʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʣʝʪʦʢ. 
ʆʙʘ ʧʦʜʭʦʜʘ ʠʤʝʶʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 
ʥʝʜʦʩʪʘʪʢʠ. ɺʳʙʦʨ ʥʦʩʠʪʝʣʝʡ ʜʣʷ ʢʫʣʴʪʠ-
ʚʠʨʦʚʘʥʠʷ ʢʣʝʪʦʢ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʢʘʯʝʩʪʚʦ 
ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʩʧʝʥʟʠʦʥʥʳʭ 
ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ ʩʘʤʦ ʧʦ ʩʝʙʝ ʨʘʩʰʠʨʷʝʪ 
ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʚʘʢʮʠʥ, ʘ ʨʘʟʨʘʙʦʪ-
ʢʘ ʧʩʝʚʜʦʩʫʩʧʝʥʟʠʦʥʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘ-
ʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʠʢʨʦʥʦʩʠ-
ʪʝʣʝʡ ʦʪʢʨʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʝʨʩʧʝʢ-
ʪʠʚʳ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʧʨʝʠʤʫʱʝʩʪʚ ʩʠʩʪʝʤ ʥʘ 
ʦʩʥʦʚʝ ʤʠʢʨʦʥʦʩʠʪʝʣʝʡ ʩʨʘʚʥʠʤ ʠʭ ʩ ʤʦ-
ʥʦʩʣʦʡʥʳʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝʤ (ʪʘʙʣʠʮʘ 1). 
ʄʦʥʦʩʣʦʡʥʦʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʫʩʪʫʧʘʝʪ 
ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʶ ʥʘ ʤʠʢʨʦʥʦʩʠʪʝʣʷʭ ʧʦ 
ʤʥʦʛʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʥʦ ʦʩʪʘʝʪʩʷ ʩʪʘʥʜʘʨ-
ʪʦʤ ʜʣʷ ʙʳʩʪʨʦʡ ʠ ʥʝʜʦʨʦʛʦʡ ʨʘʙʦʪʳ. 

ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʂʨʠʪʝʨʠʠ 
ʄʦʥʦʩʣʦʡʥʦʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ  

ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ 
ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ 

ʥʘ ʤʠʢʨʦʥʦʩʠʪʝʣʷʭ 

ʄʦʨʬʦʣʦʛʠʷ 
ʧʣʦʩʢʠʝ ʠ ʨʘʩʪʷʥʫʪʳʝ ʚ ʤʦʥʦʩʣʦʝ  
ʢʣʝʪʢʠ, ʝʩʪʝʩʪʚʝʥʥʘʷ ʤʦʨʬʦʣʦʛʠʷ  

ʠʩʢʘʞʘʝʪʩʷ 

ʢʣʝʪʢʠ ʩʦʭʨʘʥʷʶʪ ʙʦʣʝʝ  
ʝʩʪʝʩʪʚʝʥʥʫʶ, ʦʙʲʝʤʥʫʶ,  
ʪʨʝʭʤʝʨʥʫʶ ʬʦʨʤʫ 

ʄʝʞʢʣʝʪʦʯʥʦʝ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʦʛʨʘʥʠʯʝʥʦ, ʦʩʥʦʚʥʦʝ  
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʠʩʭʦʜʠʪ  
ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʩʫʙʩʪʨʘʪʦʤ 

ʘʢʪʠʚʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʞʢʣʝʪʦʯʥʳʭ 

ʢʦʥʪʘʢʪʦʚ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ  
ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʨʘʚʥʦʤʝʨʥʦʝ ʛʨʘʜʠʝʥʪʥʦʝ 

ʈʠʩʢ ʢʦʥʪʘʤʠʥʘʮʠʠ ʚʳʩʦʢʠʡ ʥʠʟʢʠʡ 

ʊʨʫʜʦʟʘʪʨʘʪʳ ʚʳʩʦʢʠʝ ʫʤʝʨʝʥʥʳʝ 

ʋʧʨʘʚʣʝʥʠʝ 
ʧʨʦʮʝʩʩʦʤ 

ʨʫʯʥʦʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ 

ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠʥʢʨʝʤʝʥʪʘʣʴʥʘʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ 

ʄʠʢʨʦʥʦʩʠʪʝʣʠ ï ɻ ʪʦ ʪʚʝʨʜʳʝ ʠʣʠ 
ʧʦʨʠʩʪʳʝ ʯʘʩʪʠʮʳ ʨʘʟʤʝʨʦʤ ʧʨʝʠʤʫʱʝ-
ʩʪʚʝʥʥʦ ʜʦ 500 ʤʢʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʘʜʛʝ-
ʟʠʚʥʳʤ ʢʣʝʪʢʘʤ ʧʦʚʝʨʭʥʦʩʪʴ ʜʣʷ ʨʦʩʪʘ ʚ 
ʩʫʩʧʝʥʟʠʠ (ʨʠʩʫʥʦʢ 1).  ʂʣʝʪʢʠ  ʧʨʠʢʨʝʧʣʷ- 

ʶʪʩʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʩʪʠʮ ʤʠʢʨʦʥʦʩʠʪʝ-
ʣʝʡ ʠ, ʨʘʟʤʥʦʞʘʷʩʴ, ʦʙʨʘʟʫʶʪ ʩʧʣʦʰʥʦʡ 
ʤʦʥʦʩʣʦʡ ʥʘ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʯʘʩʪʠʮʝ 
[9]. ɺʳʩʦʢʘʷ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ  ʦʙʲʝʤʘ  ʜʝʣʘʝʪ  ʠʭ ʠʜʝʘʣʴʥʳʤʠ ʜʣʷ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʘʢʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠ-
ʩʪʝʤʘʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʢʘʢ ʙʠʦʨʝʘʢʪʦʨʳ 
[10]. ɹʦʣʝʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦʥʦʩʠ-
ʪʝʣʝʡ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠ-
ʧʦʚ ʢʣʝʪʦʢ ʦʢʘʟʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚ-
ʥʳʤ ʧʨʠ ʨʝʧʣʠʢʘʮʠʠ ʤʥʦʛʠʭ ʚʠʨʫʩʦʚ  ʯʝʣʦ- 

ʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳ-
ʰʘʝʪ ʧʦʪʝʥʮʠʘʣ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʨʠ ʧʨʦ-
ʠʟʚʦʜʩʪʚʝ ʚʘʢʮʠʥ. ʕʪʦʪ ʤʝʪʦʜ ʢʨʘʪʥʦ ʧʦ-
ʚʳʰʘʝʪ ʚʳʭʦʜ ʚʠʨʫʩʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ 
ʚʘʢʮʠʥ, ʩʥʠʞʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʈʠʩʫʥʦʢ 1 ï ʄʠʢʨʦʥʦʩʠʪʝʣʠ 

ɺʧʝʨʚʳʝ ʪʝʭʥʦʣʦʛʠʶ, ʚ ʢʦʪʦʨʦʡ ʦʙʲ-
ʝʜʠʥʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʦʥʦʩʣʦʡʥʦʛʦ ʠ 
ʩʫʩʧʝʥʟʠʦʥʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʧʨʝʜʣʦ-
ʞʠʣ ʠʟʚʝʩʪʥʳʡ ʥʠʜʝʨʣʘʥʜʩʢʠʡ ʫʯʝʥʳʡ-
ʚʠʨʫʩʦʣʦʛ ɸ. ɺʘʥ ɺʝʟʝʣʴ (A.L. van Wezel) ʚ 
1967 ʛ. [11]. ɽʝ ʩʫʪʴ, ʢʘʢ ʠ ʩʝʛʦʜʥʷ, ʟʘʢʣʶ-
ʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦ ʢʣʝʪʢʠ ʧʨʠʢʨʝʧʣʷʣʠʩʴ ʠ 
ʨʘʟʤʥʦʞʘʣʠʩʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʠʤʝʨʥʳʭ 
ʯʘʩʪʠʮ ï ʤʠʢʨʦʥʦʩʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʩʦʜʝʨ-
ʞʘʪʩʷ ʚ ʩʫʩʧʝʥʟʠʠ. ʕʪʦʪ ʤʝʪʦʜ ʩʪʘʣ ʧʨʦʨʳ-
ʚʦʤ, ʧʦʟʚʦʣʠʚʰʠʤ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ ʚʘʢʮʠʥ. 

ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʤʠʢʨʦʥʦʩʠʪʝʣʝʡ ʠʟ-
ʛʦʪʘʚʣʠʚʘʶʪ ʠʟ ʨʘʟʣʠʯʥʳʭ ʙʠʦʩʦʚʤʝʩʪʠ-
ʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ï ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʠ ʥʘʪʫ-
ʨʘʣʴʥʳʭ ʧʦʣʠʤʝʨʦʚ, ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʤʘʪʝ-
ʨʠʘʣʦʚ. ʆʥʠ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʦʧʦʨʥʳʭ 
ʪʨʝʭʤʝʨʥʳʭ ʩʪʨʫʢʪʫʨ ʜʣʷ ʘʜʛʝʟʠʚʥʦʛʦ ʨʦ-
ʩʪʘ ʢʣʝʪʦʢ. ʅʘ ʦʜʥʦʡ ʪʘʢʦʡ ʯʘʩʪʠʮʝ ʜʠʘʤʝʪ-
ʨʦʤ 160ï230 ʤʢʤ ʤʦʞʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʦʪ 
350 ʜʦ 630 ʢʣʝʪʦʢ, ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʠʢʨʦ-
ʥʦʩʠʪʝʣʝʡ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʝ ʤʦʞʝʪ 
ʜʦʩʪʠʛʘʪʴ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ ʯʘʩʪʠʮ ʥʘ ʤʠʣ-
ʣʠʣʠʪʨ [12]. 

ʈʝʰʘʷ ʧʨʦʙʣʝʤʳ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʢʫʣʴ-
ʪʫʨ ʢʣʝʪʦʢ, ʤʠʢʨʦʥʦʩʠʪʝʣʠ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ 
ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ 
ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʦʚʨʝʤʝʥ-
ʥʦʡ ʙʠʦʬʘʨʤʘʮʝʚʪʠʢʠ. 

ʂʣʶʯʝʚʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʩʠʩʪʝʤʳ 
ʤʠʢʨʦʥʦʩʠʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʝ ʩʦʦʪʥʦ-
ʰʝʥʠʝ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʢ ʦʙʲʝʤʫ, ʯʪʦ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ  ʧʦ- 
ʚʝʨʭʥʦʩʪʠ ʜʣʷ ʘʜʛʝʟʠʠ ʠ ʨʦʩʪʘ ʢʣʝʪʦʢ ʠ ʧʦ-
ʚʳʰʘʝʪ ʚʳʭʦʜ ʢʣʝʪʦʢ ʥʘ ʝʜʠʥʠʮʫ ʦʙʲʝʤʘ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦʥʦʩʠʪʝʣʝʡ ʧʦ-
ʟʚʦʣʷʝʪ ʣʝʛʢʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʣʦʱʘʜʴ ʧʦ-
ʚʝʨʭʥʦʩʪʠ, ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʨʦʩʪʘ ʢʣʝʪʦʢ, ʟʘ 
ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʢʨʦʥʦʩʠ-
ʪʝʣʝʡ ʚ ʩʨʝʜʝ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʨʷʤʦ ʧʨʦʧʦʨ-
ʮʠʦʥʘʣʴʥʳ ʜʨʫʛ ʜʨʫʛʫ [13]. ʄʥʦʛʠʝ ʩʦʚʨʝ-
ʤʝʥʥʳʝ ʤʠʢʨʦʥʦʩʠʪʝʣʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ 
ʫʨʦʚʥʝʤ ʙʠʦʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘ-
ʝʪ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʨʠʩʢʦʚ ʜʣʷ 
ʯʝʣʦʚʝʢʘ, ʞʠʚʦʪʥʳʭ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 
[14]. ʄʠʢʨʦʥʦʩʠʪʝʣʠ ʙʠʦʩʦʚʤʝʩʪʠʤʳ, ʥʝ-
ʪʦʢʩʠʯʥʳ ʠ ʩʧʦʩʦʙʥʳ ʢ ʩʪʝʨʠʣʠʟʘʮʠʠ, ʯʪʦ 
ʠʩʢʣʶʯʘʝʪ ʟʘʛʨʷʟʥʝʥʠʝ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦʥʦʩʠʪʝʣʝʡ ʟʥʘ-
ʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʠ 
ʢʦʥʪʨʦʣʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʘʜʛʝʟʠʚʥʳʭ 
ʢʣʝʪʦʢ ʟʘ ʩʯʝʪ ʧʝʨʝʥʦʩʘ ʧʨʦʮʝʩʩʘ ʠʟ ʤʘʣʳʭ 
ʣʘʙʦʨʘʪʦʨʥʳʭ ʩʦʩʫʜʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʳʝ 
ʙʠʦʨʝʘʢʪʦʨʳ. ɼʦʩʪʫʧʥʦʩʪʴ ʰʠʨʦʢʦʛʦ ʨʘʟ-
ʥʦʦʙʨʘʟʠʷ ʤʠʢʨʦʥʦʩʠʪʝʣʝʡ, ʦʪʣʠʯʘʶʱʠʭʩʷ 
ʧʦ ʤʘʪʝʨʠʘʣʫ, ʨʘʟʤʝʨʫ, ʪʝʢʩʪʫʨʝ ʠ ʜʨʫʛʠʤ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʮʝ-
ʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʚʳʙʦʨ ʩʫʙʩʪʨʘʪʘ. ʊʘʢʦʡ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦ-
ʟʜʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʘʜʛʝʟʠʠ, 
ʨʦʩʪʘ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʢʣʝʪʦʢ ʚ ʟʘʚʠʩʠ-
ʤʦʩʪʠ ʦʪ ʠʭ ʩʧʝʮʠʬʠʢʠ ʠ ʧʦʩʪʘʚʣʝʥʥʦʡ 
ʟʘʜʘʯʠ. 

ʆʜʥʘʢʦ ʥʘʨʷʜʫ ʩ ʜʦʩʪʦʠʥʩʪʚʘʤʠ, 
ʤʠʢʨʦʥʦʩʠʪʝʣʠ, ʢʘʢ ʠ ʣʶʙʘʷ ʪʝʭʥʦʣʦʛʠʷ, 
ʥʝ ʣʠʰʝʥʳ ʥʝʜʦʩʪʘʪʢʦʚ. ʆʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ 
ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʩʘʤʠʭ ʤʠʢʨʦ-
ʥʦʩʠʪʝʣʝʡ, ʦʩʦʙʝʥʥʦ ʩʦʩʪʦʷʱʠʭ ʠʟ ʥʘʪʫ-
ʨʘʣʴʥʳʭ ʧʦʣʠʤʝʨʦʚ. ʊʘʢʞʝ ʥʝʢʦʪʦʨʳʝ 
ʤʠʢʨʦʥʦʩʠʪʝʣʠ ʦʙʣʘʜʘʶʪ ʥʠʟʢʦʡ ʙʠʦʨʘʟʣʘ-
ʛʘʝʤʦʩʪʴʶ, ʯʪʦ ʦʩʣʦʞʥʷʝʪ  ʠʭ  ʫʪʠʣʠʟʘʮʠʶ 
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ʠ ʧʝʨʝʨʘʙʦʪʢʫ. ʆʪʜʝʣʴʥʳʝ ʧʦʣʠʤʝʨʥʳʝ 
ʤʠʢʨʦʥʦʩʠʪʝʣʠ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 
ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 
ʵʬʬʝʢʪʠʚʥʦʡ ʘʜʛʝʟʠʠ ʢʣʝʪʦʢ. ʂʨʦʤʝ ʪʦʛʦ, 
ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʜʣʷ 
ʪʨʠʧʩʠʥʠʟʘʮʠʠ ʢʣʝʪʦʢ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʥʦʩʠ-
ʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʠ ʩʣʦʞʥʦʡ ʟʘʜʘ-
ʯʝʡ, ʥʫʞʜʘʶʱʝʡʩʷ ʚ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʠʢʨʦʥʦʩʠʪʝʣʠ ʷʚ-
ʣʷʶʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 
ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʣʝʪʦʢ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘ-
ʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʥʦ ʪʨʝʙʫʶʪ ʪʱʘʪʝʣʴʥʦʛʦ 
ʧʦʜʙʦʨʘ ʪʠʧʘ ʧʦʣʠʤʝʨʘ ʠʩʭʦʜʷ ʠʟ ʟʘʜʘʯʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʤʘʪʝʨʠʘʣʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʳʭ ʩʚʦʡʩʪʚ ʤʠʢʨʦʥʦʩʠʪʝʣʠ ʤʦʞʥʦ ʫʩʣʦʚ-
ʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʘʪʝʛʦʨʠʡ. ɼʣʷ 
ʧʦʥʠʤʘʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʦʛʨʘʥʠʯʝʥʠʡ 
ʚʘʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʢʘʞʜʫʶ ʠʟ ʥʠʭ.  

ɼʝʢʩʪʨʘʥʦʚʳʝ ʤʠʢʨʦʥʦʩʠʪʝʣʠ 
(ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳ ʧʦʜ ʤʘʨʢʦʡ Cytodex) 
ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʨʦʰʝʯʥʳʝ ʰʘʨʠʢʠ ʥʘ 
ʦʩʥʦʚʝ ʨʘʟʚʝʪʚʣʝʥʥʦʛʦ ʧʦʣʠʩʘʭʘʨʠʜʘ ï 
ʜʝʢʩʪʨʘʥʘ, ʧʦʢʨʳʪʳʝ ʨʘʟʣʠʯʥʳʤʠ ʚʝʱʝ-
ʩʪʚʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʘʜʛʝʟʠʠ ʢʣʝʪʦʢ 
(ʨʠʩʫʥʦʢ 2).  

ʈʠʩʫʥʦʢ 2 ï ɼʝʢʩʪʨʘʥʦʚʳʝ ʤʠʢʨʦʥʦʩʠʪʝʣʠ 

ʈʘʟʤʝʨ ʜʝʢʩʪʨʘʥʦʚʳʭ ʤʠʢʨʦʥʦʩʠʪʝ-
ʣʝʡ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 100 ʜʦ 300 ʤʢʤ, 
ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʧʣʦʱʘʜʴ ʧʦ-
ʚʝʨʭʥʦʩʪʠ ʜʣʷ ʨʦʩʪʘ ʢʣʝʪʦʢ. ɼʣʷ ʫʣʫʯʰʝ-
ʥʠʷ ʘʜʛʝʟʠʠ ʢʣʝʪʦʢ ʜʝʢʩʪʨʘʥʦʚʳʝ ʤʠʢʨʦʥʦ-
ʩʠʪʝʣʠ ʧʦʢʨʳʚʘʶʪ ʨʘʟʣʠʯʥʳʤʠ ʚʝʱʝʩʪʚʘ-
ʤʠ, ʥʘʧʨʠʤʝʨ ʢʦʣʣʘʛʝʥʦʤ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫ-
ʝʪ ʧʨʠʢʨʝʧʣʝʥʠʶ ʪʨʝʙʦʚʘʪʝʣʴʥʳʭ, ʧʝʨʚʠʯ-
ʥʳʭ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ. 

ɹʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴ ʜʝʢʩʪʨʘʥʦʚʳʭ 
ʤʠʢʨʦʥʦʩʠʪʝʣʝʡ ʦʙʫʩʣʦʚʣʝʥʘ ʠʭ ʥʠʟʢʦʡ 
ʪʦʢʩʠʯʥʦʩʪʴʶ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʣʝʪʦʯʥʳʭ 
ʢʫʣʴʪʫʨ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʥʝ ʠʟʤʝʥʷʶʪ 
ʤʦʨʬʦʣʦʛʠʶ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʬʫʥʢʮʠʶ 
ʢʣʝʪʦʢ, ʦʙʝʩʧʝʯʠʚʘʷ ʦʧʪʠʤʘʣʴʥʫʶ ʧʦʚʝʨʭ-
ʥʦʩʪʴ ʜʣʷ ʘʜʛʝʟʠʠ [15]. ɹʫʜʫʯʠ ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʳʤʠ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, 
ʜʝʢʩʪʨʘʥʦʚʳʝ ʤʠʢʨʦʥʦʩʠʪʝʣʠ  ʤʦʛʫʪ ʨʘʟʨʫ- 

ʰʘʪʴʩʷ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ, 
ʯʪʦ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ 
ʫʩʣʦʚʠʡ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ [16]. ʀʜʝʘʣʴʥʳ 
ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʢʣʝʪʦʯʥʳʭ ʣʠʥʠʡ, ʪʨʝʙʫ-
ʶʱʠʭ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʘʜʛʝʟʠʠ. ʇʦʜʭʦʜʷʪ 
ʜʣʷ ʬʝʨʤʝʥʪʝʨʦʚ ʠ ʩʪʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʇʦʣʠʩʪʠʨʦʣʴʥʳʝ ʤʠʢʨʦʥʦʩʠʪʝʣʠ 
(ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳ ʧʦʜ ʤʘʨʢʦʡ SoloHill) ï 
ʵʪʦ ʢʨʦʰʝʯʥʳʝ ʩʬʝʨʠʯʝʩʢʠʝ ʯʘʩʪʠʮʳ, ʠʟ-
ʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦ-
ʣʠʩʪʠʨʦʣʘ (ʨʠʩʫʥʦʢ 3). ʏʘʩʪʦ ʧʦʢʨʳʪʳ ʧʦ-
ʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʤʠ ʛʨʫʧʧʘʤʠ ʜʣʷ 
ʫʣʫʯʰʝʥʠʷ ʘʜʛʝʟʠʠ ʢʣʝʪʦʢ. ʇʦ ʩʪʨʫʢʪʫʨʝ 
ʙʳʚʘʶʪ ʪʚʝʨʜʳʤʠ (ʘʥʘʣʦʛʠ Cytodex) ʣʠʙʦ 
ʧʦʨʠʩʪʳʤʠ. ʇʦʩʣʝʜʥʠʝ ʧʦʟʚʦʣʷʶʪ ʢʣʝʪʢʘʤ 
ʨʘʩʪʠ ʚʥʫʪʨʠ ʤʘʪʨʠʮʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʦʣʝʝ 
ʚʳʩʦʢʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʙʠʦʤʘʩʩʳ. 

 

ʈʠʩʫʥʦʢ 3 ï ʇʦʣʠʩʪʠʨʦʣʴʥʳʝ ʤʠʢʨʦʥʦʩʠʪʝʣʠ 
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ʇʦʣʠʩʪʠʨʦʣʴʥʳʝ ʤʠʢʨʦʥʦʩʠʪʝʣʠ 
ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʧʣʦʪʥʦʩʪʴ ʢʣʝʪʦʢ, 
ʥʘʜʝʞʥʫʶ ʘʜʛʝʟʠʶ ʠ ʘʢʪʠʚʥʳʡ ʨʦʩʪ ʢʫʣʴʪʫ-
ʨʳ ʢʣʝʪʦʢ ʚ ʩʫʩʧʝʥʟʠʠ. ʐʠʨʦʢʦ ʠʩʧʦʣʴʟʫ-
ʶʪʩʷ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʪʘ-
ʙʠʣʴʥʦʩʪʠ ʠ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩ ʨʘʟʣʠʯʥʳʤʠ 
ʪʠʧʘʤʠ ʢʣʝʪʦʢ ʤʣʝʢʦʧʠʪʘʶʱʠʭ [17]. ʋʥʠ-
ʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʣʠʩʪʠʨʦʣʦʚʳʭ ʤʠʢʨʦ-
ʥʦʩʠʪʝʣʝʡ  ʦʙʝʩʧʝʯʠʚʘʶʪ  ʠʭ  ʚʦʩʪʨʝʙʦʚʘʥ- 

ʥʦʩʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʥʘʫʯ-
ʥʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʘʜʘʯ. 

ʄʘʢʨʦʧʦʨʠʩʪʳʝ ʤʠʢʨʦʥʦʩʠʪʝʣʠ 
(Cytopore 2) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʯʘʩʪʠʮʳ, 
ʢʘʢ ʧʨʘʚʠʣʦ, ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʩ ʨʘʟʚʠ-
ʪʦʡ ʚʥʫʪʨʝʥʥʝʡ ʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʨʘʟ-
ʤʝʨ ʢʦʪʦʨʳʭ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 100 ʜʦ 200 ʤʢʤ. 
ʏʘʩʪʦ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʜʝʢʩʪʨʘʥʘ, ʮʝʣ-
ʣʶʣʦʟʳ ʠʣʠ ʞʝʣʘʪʠʥʘ (ʨʠʩʫʥʦʢ 4). 

ʈʠʩʫʥʦʢ 4 ï ʄʘʢʨʦʧʦʨʠʩʪʳʝ ʤʠʢʨʦʥʦʩʠʪʝʣʠ 

ʄʘʢʨʦʧʦʨʠʩʪʳʝ ʤʠʢʨʦʥʦʩʠʪʝʣʠ 
ʠʤʝʶʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ 
ʧʝʨʝʜ ʩʧʣʦʰʥʳʤʠ ʘʥʘʣʦʛʘʤʠ. ʇʨʝʞʜʝ ʚʩʝ-
ʛʦ, ʦʥʠ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ ʚʦʩʧʨʦʠʟʚʦʜʷʪ 
ʫʩʣʦʚʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʪʨʝʭʤʝʨʥʦʡ ʪʢʘʥʠ. 
ʈʘʟʚʠʪʘʷ ʧʦʨʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ ʩʦʟʜʘʝʪ ʦʙ-
ʰʠʨʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʜʣʷ ʘʜʛʝʟʠʠ ʢʣʝʪʦʢ, 
ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ 
ʚʳʭʦʜ ʙʠʦʤʘʩʩʳ ʥʘ ʝʜʠʥʠʮʫ ʦʙʲʝʤʘ. ʂʨʦʤʝ 
ʪʦʛʦ, ʢʣʝʪʢʠ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʚʥʫʪʨʠ ʧʦʨ, 
ʥʘʜʝʞʥʦ ʟʘʱʠʱʝʥʳ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝ-
ʞʜʝʥʠʡ ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʩʨʝʜʳ, ʘ ʧʦʨʠ-
ʩʪʘʷ ʩʪʨʫʢʪʫʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ɻ ʬʬʝʢʪʠʚʥʫʶ 
ʜʦʩʪʘʚʢʫ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʫʜʘʣʝʥʠʝ 
ʧʨʦʜʫʢʪʦʚ ʤʝʪʘʙʦʣʠʟʤʘ ʟʘ ʩʯʝʪ ʜʠʬʬʫʟʠʠ. 
ɹʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʙʠʦʜʝ-
ʛʨʘʜʘʮʠʠ ʜʝʣʘʶʪ ʤʘʢʨʦʧʦʨʠʩʪʳʝ ʤʠʢʨʦʥʦ-
ʩʠʪʝʣʠ ʙʝʟʦʧʘʩʥʳʤʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ [18]. 

ɹʠʦʜʝʛʨʘʜʠʨʫʝʤʳʝ ʤʠʢʨʦʥʦʩʠʪʝʣʠ 
ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʤʠʢ-
ʨʦʥʦʩʠʪʝʣʝʡ. ʕʪʦ ʙʠʦʩʦʚʤʝʩʪʠʤʳʝ ʧʦʣʠ-
ʤʝʨʥʳʝ ʯʘʩʪʠʮʳ, ʜʠʘʤʝʪʨ ʢʦʪʦʨʳʭ ʚʘʨʴʠ-
ʨʫʝʪʩʷ ʦʪ 90 ʜʦ 350 ʤʢʤ (ʨʠʩʫʥʦʢ 5). ʀʭ 
ʢʣʶʯʝʚʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʙʠ-
ʦʜʝʛʨʘʜʘʮʠʠ, ʪ.ʝ. ʢ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʤʫ 
ʨʘʩʧʘʜʫ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʝʡ ʬʫʥʢʮʠʠ 
(ʨʠʩʫʥʦʢ 6). 

ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʜʘʥʥʦʛʦ ʪʠʧʘ ʤʠʢ-
ʨʦʥʦʩʠʪʝʣʝʡ ʷʚʣʷʶʪʩʷ ʯʘʩʪʠʮʳ 3D Table 
Trix. ɺ ʠʭ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʙʠʦʩʦʚʤʝʩʪʠʤʳʝ 
ʧʦʣʠʵʬʠʨʳ, ʪʘʢʠʝ ʢʘʢ ʧʦʣʠʣʘʢʪʠʜʳ (PLA, 
PDLLA), ʘ ʪʘʢʞʝ ʧʦʣʠʩʘʭʘʨʠʜʳ (ʭʠʪʦʟʘʥ, 
ʘʣʴʛʠʥʘʪ, ʜʝʢʩʪʨʘʥ) ʠ ʨʘʟʣʠʯʥʳʝ ʙʝʣʢʠ 
(ʰʝʣʢ, ʢʦʣʣʘʛʝʥ, ʞʝʣʘʪʠʥ, ʘʣʴʙʫʤʠʥ)      
[19, 20]. 

ʈʠʩʫʥʦʢ 5 ï ɹʠʦʜʝʛʨʘʜʠʨʫʝʤʳʝ ʤʠʢʨʦʥʦʩʠʪʝʣʠ 
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ɼʘʥʥʳʝ ʤʠʢʨʦʥʦʩʠʪʝʣʠ ʩʧʦʩʦʙʥʳ 
ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʩʦʢʫʶ ʧʣʦʪʥʦʩʪʴ ʢʣʝʪʦʢ, 
ʠʤʠʪʠʨʦʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʫʶ ʤʠʢʨʦʩʨʝʜʫ, 
ʩʧʦʩʦʙʩʪʚʫʷ ʘʜʛʝʟʠʠ, ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʜʠʬ-
ʬʝʨʝʥʮʠʨʦʚʢʝ ʢʣʝʪʦʢ, ʪʝʤ ʩʘʤʳʤ ʧʦʟʚʦʣʷʷ 
ʧʦʣʫʯʠʪʴ ʢʣʝʪʦʯʥʫʶ ʩʫʩʧʝʥʟʠʶ ʩ ʚʳʩʦʢʦʡ 
ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴʶ [21]. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘ-
ʜʠʮʠʦʥʥʳʭ  ʤʠʢʨʦʥʦʩʠʪʝʣʝʡ,  ʢʦʪʦʨʳʝ  ʤʦ- 

ʛʫʪ ʚ ʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʩʫʪʩʪʚʦ- 
ʚʘʪʴ ʚ ʢʦʥʝʯʥʦʤ ʧʨʦʜʫʢʪʝ, ʧʨʝʜʩʪʘʚʣʷʷ ʧʦ-
ʪʝʥʮʠʘʣʴʥʳʡ ʨʠʩʢ ʜʣʷ ʦʨʛʘʥʠʟʤʘ, ʜʘʥʥʳʡ 
ʪʠʧ ʤʠʢʨʦʥʦʩʠʪʝʣʝʡ ʨʘʩʪʚʦʨʷʝʪʩʷ in vitro 
ʠʣʠ ʨʘʟʨʫʰʘʝʪʩʷ in vivo ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 
ʨʝʘʛʝʥʪʦʚ, ʠʩʢʣʶʯʘʷ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʄʠʢʨʦ-
ʥʦʩʠʪʝʣʠ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʥʝ ʪʦʢʩʠʯʥʳ ʠ ʦʪ-
ʥʦʩʠʪʝʣʴʥʦ ʭʠʤʠʯʝʩʢʠ ʥʝʡʪʨʘʣʴʥʳ [22, 23]. 

            0 ʤʠʥ                            10 ʤʠʥ                          20 ʤʠʥ 

ʈʠʩʫʥʦʢ 6 ï ɹʠʦʜʝʛʨʘʜʘʮʠʷ ʤʠʢʨʦʥʦʩʠʪʝʣʷ 

ʆʥʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʢʘʥʝ-
ʚʦʡ ʠʥʞʝʥʝʨʠʠ, ʨʝʛʝʥʝʨʘʪʠʚʥʦʡ ʤʝʜʠʮʠʥʝ 
ʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʘʢʮʠʥ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʩʦ-
ʢʫʶ ʘʜʛʝʟʠʶ ʢʣʝʪʦʢ, ʠʭ ʨʦʩʪ ʠ ʘʜʨʝʩʥʫʶ 
ʜʦʩʪʘʚʢʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝ-
ʤʳ ʤʠʢʨʦʥʦʩʠʪʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʥʦʞʝ-
ʩʪʚʦʤ ʚʘʨʠʘʮʠʡ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ 
ʫʥʠʢʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʢʣʶʯʘʷ ʩʦ-
ʩʪʘʚ, ʪʠʧ ʧʦʢʨʳʪʠʷ ʠ ʪʝʭʥʦʣʦʛʠʶ ʧʦʣʫʯʝ-
ʥʠʷ (ʪʘʙʣʠʮʘ 2). 

ʋʯʠʪʳʚʘʷ ʵʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʚʳʙʦʨ ʦʧ-
ʪʠʤʘʣʴʥʦʛʦ ʤʠʢʨʦʥʦʩʠʪʝʣʷ ʜʣʷ ʢʦʥʢʨʝʪ-
ʥʦʡ ʢʣʝʪʦʯʥʦʡ ʢʫʣʴʪʫʨʳ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴ-
ʥʦʛʦ ʧʦʜʭʦʜʘ, ʪʘʢ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳ-
ʚʘʪʴ ʨʷʜ ʢʨʠʪʝʨʠʝʚ [24]. ʂʘʢ ʧʨʘʚʠʣʦ, ʪʨʝ-
ʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 
ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ, ʧʦʩʢʦʣʴʢʫ ʫʥʠʚʝʨʩʘʣʴ-
ʥʦʛʦ ʨʝʰʝʥʠʷ, ʧʦʜʭʦʜʷʱʝʛʦ ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ 
ʢʣʝʪʦʢ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

ʊʘʙʣʠʮʘ 2 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʤʠʢʨʦʥʦʩʠʪʝʣʝʡ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʄʠʢʨʦʥʦʩʠʪʝʣʠ   

ʜʝʢʩʪʨʘʥʦʚʳʝ ʧʦʣʠʩʪʠʨʦʣʴʥʳʝ ʤʘʢʨʦʧʦʨʠʩʪʳʝ ʙʠʦʜʝʛʨʘʜʠʨʫʝʤʳʝ 

ɸʜʛʝʟʠʷ 
ʢʣʝʪʦʢ 

ʚʳʩʦʢʘʷ ʚʳʩʦʢʘʷ ʦʯʝʥʴ ʚʳʩʦʢʘʷ ʦʪʣʠʯʥʘʷ 

ʉʪʨʫʢʪʫʨʘ ʩʧʣʦʰʥʘʷ ʩʧʣʦʰʥʘʷ ʧʦʨʠʩʪʘʷ 
ʧʦʨʠʩʪʘʷ/ 
ʨʘʩʪʚʦʨʠʤʘʷ 

ʇʣʦʪʥʦʩʪʴ  
ʢʣʝʪʦʢ 

ʚʳʩʦʢʘʷ ʩʨʝʜʥʷʷ/ʚʳʩʦʢʘʷ ʦʯʝʥʴ ʚʳʩʦʢʘʷ ʚʳʩʦʢʘʷ 

ɿʘʱʠʪʘ ʢʣʝʪʦʢ  
ʦʪ ʩʜʚʠʛʘ 

ʥʠʟʢʘʷ ʩʨʝʜʥʷʷ ʚʳʩʦʢʘʷ ʚʳʩʦʢʘʷ 

ʇʨʝʠʤʫʱʝʩʪʚʘ 

ʚʳʩʦʢʘʷ  
ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴ,  
ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ  
ʜʣʷ ʘʜʛʝʟʠʠ 

ʚʳʩʦʢʘʷ  
ʤʝʭʘʥʠʯʝʩʢʘʷ  
ʧʨʦʯʥʦʩʪʴ,  
ʭʠʤʠʯʝʩʢʘʷ  
ʩʪʦʡʢʦʩʪʴ 

ʚʳʩʦʢʘʷ  
ʢʦʥʮʝʥʪʨʘʮʠʷ  
ʙʠʦʤʘʩʩʳ, ʟʘʱʠʪʘ 
ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ 
ʧʦʚʨʝʞʜʝʥʠʡ 

ʙʠʦʜʝʛʨʘʜʘʮʠʷ 

ʇʨʠʤʝʥʝʥʠʝ 
ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ 
ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʢʣʝʪʦʢ 

ʧʨʦʤʳʰʣʝʥʥʦʝ  
ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ  
ʚ ʧʝʨʝʤʝʰʠʚʘʝʤʳʭ 
ʙʠʦʨʝʘʢʪʦʨʘʭ 

ʚʳʩʦʢʦʧʣʦʪʥʦʝ 
ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ, 
ʪʢʘʥʝʚʘʷ  
ʠʥʞʝʥʝʨʠʷ 

ʩʦʟʜʘʥʠʝ  
3D-ʪʢʘʥʝʚʳʭ  
ʢʦʥʩʪʨʫʢʮʠʡ,  
ʠʤʧʣʘʥʪʘʪʳ 



 

 

ʀʄʄʋʅʆɹʀʆʃʆɻʀʗ 
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ɿɸʂʃʖʏɽʅʀɽ 
ʂʣʝʪʦʯʥʳʝ ʢʫʣʴʪʫʨʳ ʩ ʢʘʞʜʳʤ ʛʦ-

ʜʦʤ ʥʘʭʦʜʷʪ ʚʩʝ ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʘ-
ʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʙʠʦʣʦʛʠʠ, ʤʝ-
ʜʠʮʠʥʳ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɺʘʞʥʘʷ 
ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʠʤ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʠʨʫʩ-
ʥʳʭ ʚʘʢʮʠʥ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠ-
ʚʦʪʥʳʭ. ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʥʦʩʠʪʝʣʝʡ ʜʣʷ 
ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ ʦʢʘʟʘʣʦʩʴ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢ-
ʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʘʢ-
ʮʠʥ.  ʕʪʠ  ʤʠʥʠʘʪʶʨʥʳʝ  ʯʘʩʪʠʮʳ   ʩʦʟʜʘʶʪ  

ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʤʥʦ-
ʞʝʥʠʷ ʢʣʝʪʦʢ, ʧʦʟʚʦʣʷʷ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʦ-
ʢʘʯʝʩʪʚʝʥʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢ-
ʨʦʥʦʩʠʪʝʣʝʡ ʜʘʝʪ ʢʣʝʪʢʘʤ, ʦʙʣʘʜʘʶʱʠʤ 
ʘʜʛʝʟʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚʩʝ ʧʨʝʠʤʫʱʝ-
ʩʪʚʘ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʩʫʩʧʝʥʟʠʦʥʥʳʭ 
ʢʫʣʴʪʫʨ, ʩʦʯʝʪʘʷ ʧʨʠ ʵʪʦʤ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 
ʩʪʦʨʦʥʳ ʤʦʥʦʩʣʦʡʥʦʛʦ ʠ ʩʫʩʧʝʥʟʠʦʥʥʦʛʦ 
ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 
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ʈʋʇ çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦè, ʛ. ʄʠʥʩʢ,       
ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 
 

ʀʅʌɽʂʎʀʆʅʅʓɽ ʕʅʊɽʈʀʊʓ ʂʈʋʇʅʆɻʆ ʈʆɻɸʊʆɻʆ ʉʂʆʊɸ  
ɺʀʈʋʉʅʆ-ɹɸʂʊɽʈʀɸʃʔʅʆʁ ʕʊʀʆʃʆɻʀʀ (ʆɹɿʆʈ) 

 
ʈʝʟʶʤʝ 

ɺ ʩʪʘʪʴʝ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦ ʵʪʠʦʣʦʛʠʠ, ʧʘʪʦʛʝʥʝʟʫ ʠ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ 
ʠʥʬʝʢʮʠʦʥʥʳʭ ʵʥʪʝʨʠʪʦʚ ʚʠʨʫʩʥʦ-ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʵʪʠʦʣʦʛʠʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʢʣʶ-
ʯʝʚʳʝ ʧʘʪʦʛʝʥʳ: ʵʥʪʝʨʦʪʦʢʩʠʛʝʥʥʳʝ ʰʪʘʤʤʳ Escherichia coli, ʨʦʪʘʚʠʨʫʩ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʛʨʫʧʧʳ ɸ 
(BRV); ʢʦʨʦʥʘʚʠʨʫʩ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (BCV); ʚʠʨʫʩ ʜʠʘʨʝʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (BVDV). ʇʦʢʘʟʘʥʳ 
ʤʝʭʘʥʠʟʤʳ ʘʜʛʝʟʠʠ, ʪʦʢʩʠʥʦʛʝʥʝʟʘ, ʮʠʪʦʧʘʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʝ ʩʠʥʝʨ-
ʛʠʟʤ ʚ ʧʦʣʠʤʠʢʨʦʙʥʳʭ ʘʩʩʦʮʠʘʮʠʷʭ. ʆʙʦʩʥʦʚʘʥʘ ʚʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʠ ʨʦʣʴ ʢʦʣʦʩʪʨʘʣʴʥʦ-
ʛʦ ʠʤʤʫʥʠʪʝʪʘ. ʇʦʜʯʝʨʢʥʫʪʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʠ ʩ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʤʠ ʤʝʨʘʤʠ 
ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʢʦʥʪʨʦʣʷ ʠʥʬʝʢʮʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʝʢʮʠʦʥʥʳʝ ʵʥʪʝʨʠʪʳ, ʪʝʣʷʪʘ, Escherichia coli ʩ ʬʠʤʙʨʠʷʤʠ K99 (F5), F41, A20 
(F17), K88 (F4), ʨʦʪʘʚʠʨʫʩ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʛʨʫʧʧʳ ɸ (BRV), ʢʦʨʦʥʘʚʠʨʫʩ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 
(BCV), ʚʠʨʫʩ ʜʠʘʨʝʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (BVDV), ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʘ, ʢʦʣʦʩʪʨʘʣʴʥʳʡ ʠʤʤʫʥʠʪʝʪ. 

 

Summary 
The review article systematizes data on the etiology, pathogenesis and epizootological features of infectious 

enteritis of newborn calves of viral and bacterial etiology. Key pathogens were analyzed: enterotoxigenic strains of 
Escherichia coli, bovine rotavirus group A (BRV); bovine coronavirus (BCV); bovine diarrhea virus (BVDV). The 
mechanisms of adhesion, toxinogenesis, cytopathic action, and immunosuppression that cause synergism in polymicro-
bial associations are described. The age-related dynamics of susceptibility and the role of colostral immunity are sub-
stantiated. The need to integrate vaccine prevention with zoohygienic measures for sustainable infection control is em-
phasized. 

Keywords: infectious enteritis, calves, Escherichia coli with fimbriae K99 (F5), F41, A20 (F17), K88 (F4), 
bovine rotavirus group A (BRV), bovine coronavirus (BCV), bovine diarrhea virus (BVDV), vaccination, colostral   
immunity. 

 
ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 14.05.2026 ʛ. 

ɺɺɽɼɽʅʀɽ 
ʀʥʬʝʢʮʠʦʥʥʳʝ ʵʥʪʝʨʠʪʳ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ʂʈʉ), ʦʩʦʙʝʥʥʦ ʥʦʚʦʨʦʞ-
ʜʝʥʥʳʭ ʪʝʣʷʪ, ʦʩʪʘʶʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ 
ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʧʨʦʙʣʝʤ ʚ ʞʠʚʦʪ-
ʥʦʚʦʜʩʪʚʝ, ʥʘʥʦʩʷʱʠʭ ʩʫʱʝʩʪʚʝʥʥʳʡ 
ʫʱʝʨʙ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ ʥʝ ʪʦʣʴʢʦ ʚ 
ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ, ʥʦ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ [1, 
2]. ʕʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʙ-
ʰʠʨʥʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ, ʩʣʦʞʥʦʩʪʴʶ 
ʣʝʯʝʥʠʷ ʠ ʚʳʩʦʢʦʡ ʩʤʝʨʪʥʦʩʪʴʶ, ʦʩʦʙʝʥʥʦ 
ʚ ʧʝʨʚʳʝ ʥʝʜʝʣʠ ʞʠʟʥʠ, ʢʦʛʜʘ ʠʤʤʫʥʥʘʷ 
ʩʠʩʪʝʤʘ ʪʝʣʝʥʢʘ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʘ. ʕʧʠʟʦʦ-
ʪʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʫʩʫʛʫʙʣʷʝʪʩʷ ʠʥʪʝʥʩʠ-
ʬʠʢʘʮʠʝʡ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʪʨʘʥʩʧʦʨʪʠʨʦʚ-
ʢʦʡ ʞʠʚʦʪʥʳʭ, ʥʘʨʫʰʝʥʠʝʤ ʩʘʥʠʪʘʨʥʦ-
ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤ ʩʦʜʝʨʞʘʥʠʷ ʠ ʚʳʩʦʢʦʡ 
ʤʦʙʠʣʴʥʦʩʪʴʶ ʧʘʪʦʛʝʥʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʠʭ ʙʳʩʪʨʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠ ʬʦʨʤʠʨʦ-
ʚʘʥʠʶ ʧʦʣʠʤʠʢʨʦʙʥʳʭ ʘʩʩʦʮʠʘʮʠʡ [3]. 

ʕʪʠʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʵʥʪʝʨʠʪʦʚ 
ʫ ʪʝʣʷʪ ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ ʞʠʟʥʠ ʷʚʣʷʶʪʩʷ 
ʚʠʨʫʩʥʳʝ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʘʛʝʥʪʳ, ʜʝʡ-
ʩʪʚʫʶʱʠʝ ʢʘʢ ʚ ʤʦʥʦʧʘʪʦʛʝʥʥʦʡ, ʪʘʢ ʠ ʚ 
ʢʦʠʥʬʝʢʮʠʦʥʥʦʡ ʬʦʨʤʝ. ʂʣʶʯʝʚʳʤʠ ʚʦʟ-
ʙʫʜʠʪʝʣʷʤʠ ʚʳʩʪʫʧʘʶʪ ʨʦʪʘʚʠʨʫʩʳ, ʢʦʨʦ-
ʥʘʚʠʨʫʩ ʠ ʚʠʨʫʩ ʜʠʘʨʝʠ ʂʈʉ, ʘ ʪʘʢʞʝ ʵʥʪʝ-
ʨʦʧʘʪʦʛʝʥʥʳʝ ʰʪʘʤʤʳ Escherichia coli 
(ETEC), ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 
ʘʜʛʝʟʠʚʥʳʝ ʬʘʢʪʦʨʳ ï ʬʠʤʙʨʠʠ K99 (F5), 
A20 (F17), F41, K88 (F4). ʕʪʠ ʧʘʪʦʛʝʥʳ ʥʝ 
ʪʦʣʴʢʦ ʚʳʟʳʚʘʶʪ ʦʩʪʨʫʶ ʜʠʘʨʝʶ, ʦʙʝʟʚʦ-
ʞʠʚʘʥʠʝ ʠ ʛʠʧʦʛʣʠʢʝʤʠʶ, ʥʦ ʠ ʧʨʦʚʦʮʠʨʫ-
ʶʪ ʭʨʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʧʠʱʝʚʘʨʝʥʠʷ, 
ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʶ ʠ ʩʥʠʞʝʥʠʝ ʨʝʟʠʩʪʝʥʪ-
ʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪ-
ʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʪʦʨʠʯʥʳʭ ʙʘʢ-
ʪʝʨʠʘʣʴʥʳʭ ʠ ʛʨʠʙʢʦʚʳʭ ʦʩʣʦʞʥʝʥʠʡ. 
ʅʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʠ-
ʨʫʩʥʦ-ʙʘʢʪʝʨʠʘʣʴʥʳʝ   ʘʩʩʦʮʠʘʮʠʠ,  ʩʠʥʝʨ- 
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ʛʠʯʝʩʢʠ ʫʩʠʣʠʚʘʶʱʠʝ ʧʘʪʦʛʝʥʝʟ ʠ ʧʦʚʳʰʘ-
ʶʱʠʝ ʣʝʪʘʣʴʥʦʩʪʴ ʚ ʥʝʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ 
ʩʪʘʜʘʭ [4, 5]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʙʦʨʴʙʳ ʩ ʜʘʥʥʳʤʠ 
ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʝ-
ʚʨʝʤʝʥʥʦʡ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʚ 
ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʤʤʫʥʠʟʘʮʠʠ ʩʪʝʣʴʥʳʭ ʢʦ-
ʨʦʚ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʘʩʩʠʚʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ 
ʯʝʨʝʟ ʤʦʣʦʟʠʚʦ. ʇʨʠ ʵʪʦʤ ʫʩʧʝʭ ʚʘʢʮʠʥʘ-
ʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʯʥʳʤ ʩʦʦʪʚʝʪʩʪʚʠʝʤ 
ʘʥʪʠʛʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʝʧʘʨʘʪʦʚ ʮʠʨʢʫʣʠ-
ʨʫʶʱʠʤ ʚ ʨʝʛʠʦʥʝ ʰʪʘʤʤʘʤ [6, 30]. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʤʥʦʛʦʣʝʪʥʝʛʦ ʵʧʠ-
ʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʦʚʝʜʝʥ-
ʥʦʛʦ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ, ʠʥʬʝʢʮʠʠ, ʚʳ-
ʟʳʚʘʝʤʳʝ ʵʥʪʝʨʦʪʦʢʩʠʛʝʥʥʳʤʠ ʰʪʘʤʤʘʤʠ 
Escherichia coli, ʟʘʥʠʤʘʶʪ ʣʠʜʠʨʫʶʱʝʝ ʧʦ-
ʣʦʞʝʥʠʝ ʚ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʠʥ-
ʬʝʢʮʠʦʥʥʳʭ ʵʥʪʝʨʠʪʦʚ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝ-
ʣʷʪ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʢʦʣʠʙʘʢʪʝʨʠʦʟʘ ʩʨʝʜʠ 
ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʜʠʘʨʝʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʧʨʠ-
ʨʦʜʳ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 45 % ʜʦ 60 % [2, 7, 8]. 

ʅʘʠʙʦʣʴʰʫʶ ʧʘʪʦʛʝʥʥʫʶ ʦʧʘʩʥʦʩʪʴ 
ʜʣʷ ʪʝʣʷʪ ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ ʞʠʟʥʠ ʧʨʝʜʩʪʘʚ-
ʣʷʶʪ ʰʪʘʤʤʳ, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʝ ʩʧʝʮʠʬʠ-
ʯʝʩʢʠʝ ʬʠʤʙʨʠʘʣʴʥʳʝ ʘʜʛʝʟʠʥʳ, ʦʙʝʩʧʝʯʠ-
ʚʘʶʱʠʝ ʢʦʣʦʥʠʟʘʮʠʶ ʢʠʰʝʯʥʠʢʘ. ʂʣʶʯʝ-
ʚʳʤʠ ʩʝʨʦʛʨʫʧʧʘʤʠ ʠ ʬʘʢʪʦʨʘʤʠ ʚʠʨʫʣʝʥʪ-
ʥʦʩʪʠ ʷʚʣʷʶʪʩʷ K99 (F5), A20 (F17), F41, 
K88 (F4) [2, 7, 8]. 

ʇʘʪʦʛʝʥʥʦʩʪʴ ETEC (Enterotoxigenic 
Escherichia coli) ʦʙʫʩʣʦʚʣʝʥʘ ʢʘʩʢʘʜʦʤ ʤʦ-
ʣʝʢʫʣʷʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ: ʘʜʛʝʟʠʝʡ ʢ ʨʝʮʝʧ-
ʪʦʨʘʤ ʵʥʪʝʨʦʮʠʪʦʚ (K99 ï GM3-ʛʘʥʛʣʠʦ-
ʟʠʜʳ, F41 ï ʩʠʘʣʠʨʦʚʘʥʥʳʝ ʛʣʠʢʦʧʨʦʪʝʠʜʳ, 
F17 ï N-ʘʮʝʪʠʣ-D-ʛʣʶʢʦʟʘʤʠʥ) [10, 20, 27], 
ʧʨʦʜʫʢʮʠʝʡ ʵʥʪʝʨʦʪʦʢʩʠʥʦʚ LT ʠ/ʠʣʠ STa, 
ʚʳʟʳʚʘʶʱʠʭ ʛʠʧʝʨʩʝʢʨʝʮʠʶ ʵʣʝʢʪʨʦʣʠʪʦʚ 
ʠ ʚʦʜʳ [12, 26], ʠʥʚʘʟʠʝʡ ʚ ʧʦʜʩʣʠʟʠʩʪʳʡ 
ʩʣʦʡ ʠ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʝʡ, ʦʙʣʝʛʯʘʶʱʝʡ 
ʨʘʟʚʠʪʠʝ ʚʪʦʨʠʯʥʳʭ ʠʥʬʝʢʮʠʡ [13, 15]. 

ʂʦʤʙʠʥʘʮʠʷ ʚʳʩʦʢʦʡ ʘʜʛʝʟʠʚʥʦʡ 
ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʤʦʱʥʦʛʦ ʪʦʢʩʠʥʦʛʝʥʝʟʘ ʜʝ-
ʣʘʝʪ ETEC-ʰʪʘʤʤʳ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 
ʦʧʘʩʥʳʭ ʘʛʝʥʪʦʚ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, 
ʪʨʝʙʫʶʱʠʤ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʩʦ-
ʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʥʪʠʛʝʥʦʚ ʚ ʩʦʩʪʘʚ ʧʨʦʬʠ-
ʣʘʢʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. 

 
ʆʉʅʆɺʅɸʗ ʏɸʉʊʔ 

Escherichia coli, ʬʠʤʙʨʠʠ (ʘʜʛʝʟʠ-
ʥʳ) ʪʠʧʘ K99 (F5). E. coli, ʵʢʩʧʨʝʩʩʠʨʫʶ-
ʱʘʷ ʬʠʤʙʨʠʘʣʴʥʳʡ ʘʜʛʝʟʠʥ ʪʠʧʘ K99 ʠ 
ʧʨʦʜʫʮʠʨʫʶʱʘʷ  ʵʥʪʝʨʦʪʦʢʩʠʥʳ  (LT  ʠ/ʠʣʠ 

STa), ʦʪʥʦʩʠʪʩʷ ʢ ʵʥʪʝʨʦʪʦʢʩʠʛʝʥʥʳʤ 
ʰʪʘʤʤʘʤ (ETEC) ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 
ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʦʩʪʨʦʡ 
ʩʝʢʨʝʪʦʨʥʦʡ ʜʠʘʨʝʠ ʫ ʪʝʣʷʪ ʚ ʧʝʨʚʳʝ 3ï7 
ʜʥʝʡ ʞʠʟʥʠ [1]. ʌʠʤʙʨʠʠ K99 ʧʨʝʜʩʪʘʚʣʷ-
ʶʪ ʩʦʙʦʡ ʥʠʪʝʚʠʜʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʦʪʥʦ-
ʩʷʱʠʝʩʷ ʢ ʢʣʘʩʩʫ 5 ʬʠʤʙʨʠʡ (Class 5 
fimbriae), ʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʠʟ ʦʩʥʦʚʥʦʡ 
ʩʫʙʲʝʜʠʥʠʮʳ FaeG. ʕʪʦʪ ʘʥʪʠʛʝʥ, ʢʦʜʠʨʫ-
ʝʤr ʡ ʧʣʘʟʤʠʜʥrʤʠ ʛʝʥʘʤʠ ʢʣʘʩʪʝʨʘ fae, 
ʦʧʦʩʨʝʜʫʝʪ ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʩʚʷʟʳʚʘʥʠʝ ʩ 
ʨʝʮʝʧʪʦʨʘʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʧʠʪʝʣʠʦʮʠ-
ʪʦʚ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ï ʛʘʥʛʣʠʦʟʠʜʦʤ 
GM3 ʠ ʛʣʠʢʦʧʨʦʪʝʠʥʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ     
N-ʘʮʝʪʠʣʥʝʡʨʘʤʠʥʦʚʫʶ (ʩʠʘʣʦʚʫʶ) ʢʠʩʣʦ-
ʪʫ [10]. ɸʜʛʝʟʠʷ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʵʪʘ-
ʧʦʤ ʢʦʣʦʥʠʟʘʮʠʠ, ʙʝʟ ʢʦʪʦʨʦʛʦ ʧʦʩʣʝʜʫʶ-
ʱʝʝ ʨʘʟʚʠʪʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 
ʥʝʚʦʟʤʦʞʥʦ. 
ʇʦʩʣʝ ʧʨʠʢʨʝʧʣʝʥʠʷ ʢ ʵʧʠʪʝʣʠʶ ʢʠ-

ʰʝʯʥʠʢʘ K99-ʧʦʟʠʪʠʚʥʳʝ ʰʪʘʤʤʳ E. coli 
ʧʨʦʜʫʮʠʨʫʶʪ ʵʥʪʝʨʦʪʦʢʩʠʥʳ, ʦʧʨʝʜʝʣʷʶ-
ʱʠʝ ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʟʘʙʦʣʝʚʘʥʠʷ: 

- ʪʝʨʤʦʣʘʙʠʣʴʥʳʡ ʪʦʢʩʠʥ (LT) ï ʛʦʤʦ-
ʣʦʛ ʭʦʣʝʨʥʦʛʦ ʪʦʢʩʠʥʘ, ʘʢʪʠʚʠʨʫʝʪ ʘʜʝ-
ʥʠʣʘʪʮʠʢʣʘʟʫ ʯʝʨʝʟ G-ʙʝʣʦʢ Gs, ʧʦʚʳʰʘʷ 
ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʮɸʄʌ (ʮʠʢʣʠ-
ʯʝʩʢʠʡ ɸʄʌ); 

- ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʡ ʪʦʢʩʠʥ (STa) ï ʘʢ-
ʪʠʚʠʨʫʝʪ ʨʝʮʝʧʪʦʨʥʫʶ ʛʫʘʥʠʣʘʪʮʠʢʣʘʟʫ, 
ʧʦʚʳʰʘʷ ʫʨʦʚʝʥʴ ʮʠʢʣʠʯʝʩʢʦʛʦ ɻʄʌ 
(ʮɻʄʌ). 
ʉʣʝʜʩʪʚʠʝʤ ʪʦʢʩʠʢʦʛʝʥʝʟʘ ʷʚʣʷʝʪʩʷ 

ʘʢʪʠʚʘʮʠʷ CFTR-ʭʣʦʨʠʜʥʳʭ ʢʘʥʘʣʦʚ ʠ ʠʥ-
ʛʠʙʠʨʦʚʘʥʠʝ Na/H-ʦʙʤʝʥʥʠʢʘ (NHE3), 
ʯʪʦ ʚʳʟʳʚʘʝʪ ʤʘʩʩʠʚʥʫʶ ʩʝʢʨʝʮʠʶ ʠʦʥʦʚ 
Cl, HCO ʠ ʚʦʜʳ ʚ ʧʨʦʩʚʝʪ ʢʠʰʝʯʥʠʢʘ ʠ 
ʙʣʦʢʠʨʫʝʪ ʨʝʘʙʩʦʨʙʮʠʶ ʥʘʪʨʠʷ. ʈʝʟʫʣʴʪʘ-
ʪʦʤ ʩʪʘʥʦʚʠʪʩʷ ʚʦʜʷʥʠʩʪʘʷ, ʦʙʠʣʴʥʘʷ ʜʠʘ-
ʨʝʷ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʙʳʩʪʨʦʤʫ ʦʙʝʟʚʦʞʠʚʘ-
ʥʠʶ, ʤʝʪʘʙʦʣʠʯʝʩʢʦʤʫ ʘʮʠʜʦʟʫ, ʛʠʧʦʛʣʠ-
ʢʝʤʠʠ ʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 
ʣʝʯʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʦʢʦʡ ʣʝʪʘʣʴʥʦʩʪʠ 
[11, 15]. 
ʆʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʦʣʠ-

ʚʘʣʝʥʪʥʳʝ ʰʪʘʤʤʳ, ʩʦʯʝʪʘʶʱʠʝ ʬʘʢʪʦʨʳ 
ʚʠʨʫʣʝʥʪʥʦʩʪʠ K99, STa, LT, ʘ ʪʘʢʞʝ ʜʨʫ-
ʛʠʝ ʘʜʛʝʟʠʥʳ (F41) ʠʣʠ ʮʠʪʦʪʦʢʩʠʥʳ. ʊʘ-
ʢʠʝ ʘʩʩʦʮʠʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 
ʚʠʨʫʩʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ (ʨʦʪʘ-, ʢʦʨʦʥʘʚʠ-
ʨʫʩʳ), ʬʦʨʤʠʨʫʶʪ ʩʠʥʝʨʛʠʯʝʩʢʠʝ ʧʦʣʠ-
ʤʠʢʨʦʙʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ-
ʩʷ ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ ʠ ʚʳʩʦʢʦʡ ʣʝʪʘʣʴʥʦ-
ʩʪʴʶ [15, 16]. 
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ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʤʦʣʝʢʫʣʷʨʥʦʡ 
ʜʠʘʛʥʦʩʪʠʢʠ, ʪʘʢʠʝ ʢʘʢ ʤʫʣʴʪʠʧʣʝʢʩʥʘʷ 
ʇʎʈ ʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ 
(NGS), ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʪʦʯʥʫʶ ʠʜʝʥ-
ʪʠʬʠʢʘʮʠʶ ʛʝʥʦʚ (fanA, fanB, fanC, faeG), 
ʢʦʜʠʨʫʶʱʠʭ ʬʠʤʙʨʠʘʣʴʥʳʡ ʘʥʪʠʛʝʥ K99, 
ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʝʛʦ ʦʪ ʜʨʫʛʠʭ ʬʠʤʙʨʠ-
ʘʣʴʥʳʭ ʘʥʪʠʛʝʥʦʚ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʷʪʴ ʥʦʚʳʝ 
ʘʥʪʠʛʝʥʥʳʝ ʚʘʨʠʘʥʪʳ (K99-variant) [8, 17]. 

ʆʩʥʦʚʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʙʦʨʴʙʳ ʩ ʵʥʪʝ-
ʨʠʪʘʤʠ, ʚʳʟʚʘʥʥʳʤʠ E. coli K99, ʷʚʣʷʝʪʩʷ 
ʧʘʩʩʠʚʥʘʷ ʠʤʤʫʥʠʟʘʮʠʷ ʯʝʨʝʟ ʤʦʣʦʟʠʚʦ, 
ʦʙʝʩʧʝʯʠʚʘʝʤʘʷ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʡ ʚʘʢʮʠ-
ʥʘʮʠʝʡ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ. ɺʘʢʮʠʥʘʮʠʷ ʛʣʫʙʦ-
ʢʦʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʟʘ 6ï8 ʥʝʜʝʣʴ ʜʦ ʦʪʝʣʘ 
ʧʦʣʠʚʘʣʝʥʪʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʩʦʜʝʨʞʘʱʠ-
ʤʠ ʦʯʠʱʝʥʥʳʡ ʘʥʪʠʛʝʥ E. coli K99, ʚʳʟʳʚʘ-
ʝʪ ʧʦʚʳʰʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgG ʚ ʢʨʦʚʠ ʚ 
2,4 ʨʘʟʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʢʪʠʚʥʳʡ ʪʨʘʥʩʬʝʨ 
ʵʪʠʭ ʘʥʪʠʪʝʣ ʚ ʤʦʣʦʟʠʚʦ (F5-ʪʠʪʨ ʧʦʚʳʰʘ-
ʝʪʩʷ ʚ 4,5 ʨʘʟʘ). ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʘʩʩʠʚʥʦʛʦ 
ʠʤʤʫʥʠʪʝʪʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ 
ʤʦʣʦʟʠʚʘ (ʩʦʜʝʨʞʘʥʠʝ IgG >50 ʛ/ʣ) ʠ ʩʚʦʝ-
ʚʨʝʤʝʥʥʦʩʪʠ ʝʛʦ ʚʳʧʦʡʢʠ (ʚ ʧʝʨʚʳʝ 2 ʯ ʧʦ-
ʩʣʝ ʨʦʞʜʝʥʠʷ) [18, 19]. 

Escherichia coli, ʬʠʤʙʨʠʠ (ʘʜʛʝʟʠ-
ʥʳ) ʪʠʧʘ F41. ʌʠʤʙʨʠʘʣʴʥʳʡ ʘʜʛʝʟʠʥ F41 
ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʚʠʨʫʣʝʥʪʥʦʩʪʠ 
ʫ ʵʥʪʝʨʦʪʦʢʩʠʛʝʥʥʳʭ E. coli, ʧʦʨʘʞʘʶʱʠʭ 
ʤʦʣʦʜʥʷʢ ʂʈʉ. ʌʠʤʙʨʠʠ E. Coli ʪʠʧʘ F41 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʣʠʥʥʳʝ ʛʠʙʢʠʝ ʥʠʪʝ-
ʚʠʜʥʳʝ ʚʳʨʦʩʪʳ, ʩʪʨʫʢʪʫʨʥʦ ʙʣʠʟʢʠʝ ʢ 
ʬʠʤʙʨʠʷʤ K99 (Class 5 fimbriae), ʯʪʦ ʦʙʫ-
ʩʣʘʚʣʠʚʘʝʪ ʚʳʩʦʢʫʶ ʛʦʤʦʣʦʛʠʶ ʠʭ ʦʩʥʦʚ-
ʥʳʭ ʩʫʙʲʝʜʠʥʠʮ [10]. ʆʜʥʘʢʦ ʛʣʘʚʥʦʝ ʦʪʣʠ-
ʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʥʪʠʛʝʥʥʦʡ ʩʧʝʮʠʬʠʯʥʦ-
ʩʪʠ ʠ ʩʧʝʢʪʨʝ ʨʝʮʝʧʪʦʨʦʚ, ʢ ʢʦʪʦʨʳʤ ʧʨʦ-
ʠʩʭʦʜʠʪ ʘʜʛʝʟʠʷ. F41-ʬʠʤʙʨʠʠ ʦʧʦʩʨʝʜʫʶʪ 
ʧʨʠʢʨʝʧʣʝʥʠʝ ʙʘʢʪʝʨʠʡ ʢ ʩʠʘʣʠʨʦʚʘʥʥʳʤ 
ʛʣʠʢʦʧʨʦʪʝʠʜʘʤ ʠ ʛʘʥʛʣʠʦʟʠʜʘʤ, ʚʢʣʶʯʘʷ 
GM2, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʥʪʝ-
ʨʦʮʠʪʦʚ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʠʞʥʠʭ ʦʪʜʝʣʦʚ 
ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ (ʧʦʜʚʟʜʦʰʥʘʷ ʢʠʰʢʘ) ʠ 
ʥʘʯʘʣʴʥʳʭ ʦʪʜʝʣʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ [20]. 
ɼʘʥʥʘʷ ʨʝʮʝʧʪʦʨʥʘʷ ʩʧʝʮʠʬʠʢʘ ʦʙʲʷʩʥʷʝʪ 
ʢʣʠʥʠʢʦ-ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʫʶ ʦʩʦʙʝʥʥʦʩʪʴ 
F41-ʧʦʟʠʪʠʚʥʳʭ ʰʪʘʤʤʦʚ: ʦʥʠ ʧʨʝʠʤʫʱʝ-
ʩʪʚʝʥʥʦ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 
ʪʝʣʷʪ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 5ï10 ʜʥʝʡ ʠ ʩʪʘʨʰʝ ʚ 
ʦʪʣʠʯʠʝ ʦʪ K99, ʧʘʪʦʛʝʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ 
ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʧʝʨʚʳʝ 3ï
7 ʜʥʝʡ ʞʠʟʥʠ [10, 20, 21]. 

ʇʘʪʦʛʝʥʝʟ ʜʠʘʨʝʠ, ʚʳʟʚʘʥʥʦʡ F41-
ʰʪʘʤʤʘʤʠ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʚʷʟʘʥ 
ʩ ʧʨʦʜʫʢʮʠʝʡ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʛʦ ʵʥʪʝʨʦʪʦʢ- 

ʩʠʥʘ STa, ʢʦʪʦʨʳʡ ʧʨʦʜʫʮʠʨʫʝʪʩʷ ʙʦʣʴ-
ʰʠʥʩʪʚʦʤ ʰʪʘʤʤʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ K99-
ʧʦʟʠʪʠʚʥʳʭ ʠʟʦʣʷʪʦʚ, F41-ʰʪʘʤʤʳ ʩʨʘʚ-
ʥʠʪʝʣʴʥʦ ʨʝʜʢʦ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʪʝʨʤʦʣʘ-
ʙʠʣʴʥʳʡ ʪʦʢʩʠʥ LT. ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ 
STa ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʢʪʠʚʘʮʠʠ ʤʝʤʙʨʘʥʦ-
ʩʚʷʟʘʥʥʦʡ ʛʫʘʥʠʣʘʪʮʠʢʣʘʟʳ C (GC-C), ʯʪʦ 
ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ 
ʫʨʦʚʥʷ ʮɻʄʌ (cyclic GMP). ʕʪʦ, ʚ ʩʚʦʶ 
ʦʯʝʨʝʜʴ, ʠʥʛʠʙʠʨʫʝʪ ʘʙʩʦʨʙʮʠʶ ʥʘʪʨʠʷ 
ʯʝʨʝʟ Na/H-ʦʙʤʝʥʥʠʢ (NHE3) ʠ ʩʪʠʤʫʣʠ-
ʨʫʝʪ ʩʝʢʨʝʮʠʶ ʠʦʥʦʚ ʭʣʦʨʘ ʯʝʨʝʟ CFTR-
ʢʘʥʘʣʳ, ʚʳʟʳʚʘʷ ʛʠʧʝʨʩʝʢʨʝʪʦʨʥʫʶ ʜʠʘ-
ʨʝʶ [10, 25]. 

ɼʣʷ ʠʥʬʝʢʮʠʡ, ʚʳʟʳʚʘʝʤʳʭ ʰʪʘʤ-
ʤʘʤʠ F41, ʭʘʨʘʢʪʝʨʥʦ ʭʨʦʥʠʯʝʩʢʦʝ ʠʣʠ ʨʝ-
ʮʠʜʠʚʠʨʫʶʱʝʝ ʪʝʯʝʥʠʝ, ʦʩʦʙʝʥʥʦ ʚ ʫʩ-
ʣʦʚʠʷʭ ʜʝʡʩʪʚʠʷ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʭ ʬʘʢ-
ʪʦʨʦʚ: ʩʪʨʝʩʩʘ (ʦʪʲʝʤ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ), 
ʥʘʨʫʰʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ, ʢʦʨʤʣʝʥʠʷ ʠʣʠ 
ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʠʥʬʝʢʮʠʡ [21, 22]. 

ʆʩʦʙʝʥʥʦʩʪʴʶ F41-ʧʦʟʠʪʠʚʥʳʭ 
ʰʪʘʤʤʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʚʳʩʦʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 
ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʤʝʰʘʥʥʳʭ ʢʦʠʥʬʝʢʮʠʡ, 
ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʚʠʨʫʩʘʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ 
ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʩʩʦʮʠʘʮʠʠ ʰʪʘʤʤʦʚ E. coli 
F41 ʠ ʨʦʪʘʚʠʨʫʩʘ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʪʝʣʷʪ ʩ 
ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ ʵʥʪʝʨʠʪʘ ʠ ʦʙʣʘʜʘʶʪ 
ʩʠʥʝʨʛʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ: ʚʠʨʫʩ-ʠʥʜʫʮʠ-
ʨʦʚʘʥʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʵʥʪʝʨʦʮʠʪʦʚ ʦʙʣʝʛ-
ʯʘʝʪ ʘʜʛʝʟʠʶ ʠ ʢʦʣʦʥʠʟʘʮʠʶ ʙʘʢʪʝʨʠʡ, ʯʪʦ 
ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʪʷʞʝʣʦ-
ʤʫ ʧʦʨʘʞʝʥʠʶ ʢʠʰʝʯʥʠʢʘ ʠ ʫʚʝʣʠʯʝʥʠʶ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʙʦʣʝʟʥʠ [4, 5, 23]. 

ʕʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ 
ʧʦʜʪʚʝʨʞʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʰʪʘʤʤʦʚ 
F41 ʚ ʩʪʨʫʢʪʫʨʝ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʵʥʪʝʨʠʪʦʚ 
ʪʝʣʷʪ. ɺ ʭʦʟʷʡʩʪʚʘʭ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 
ʠʭ ʫʜʝʣʴʥʳʡ ʚʝʩ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 15 % ʜʦ     
25 % ʚʳʜʝʣʷʝʤʳʭ ʦʪ ʪʝʣʷʪ ʩ ʜʠʘʨʝʝʡ ʠʟʦ-
ʣʷʪʦʚ E. coli [7, 24]. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ 
ʯʝʪʢʘʷ ʚʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ: ʝʩʣʠ ʚ ʧʝʨʚʳʝ 
3 ʜʥʷ ʞʠʟʥʠ ʜʦʣʷ F41-ʧʦʟʠʪʠʚʥʳʭ ʰʪʘʤ-
ʤʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 5 %, ʪʦ ʢ 14-ʤʫ ʜʥʶ ʦʥʘ 
ʚʦʟʨʘʩʪʘʝʪ ʜʦ 30 % [7]. ɼʘʥʥʘʷ ʟʘʢʦʥʦʤʝʨ-
ʥʦʩʪʴ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʢʣʶ-
ʯʝʥʠʷ ʘʥʪʠʛʝʥʘ F41 ʚ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʥʳʭ 
ʚʘʢʮʠʥ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʪʳ ʪʝʣʷʪ 
ʩʪʘʨʰʝ 7-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʀʤʤʫʥʠʟʘʮʠʷ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʟʘ 8ï
10 ʥʝʜʝʣʴ ʜʦ ʦʪʝʣʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʥʪʝʟ 
ʚʳʩʦʢʦʛʦ ʪʠʪʨʘ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʠ 
ʠʭ ʘʢʪʠʚʥʳʡ ʪʨʘʥʩʬʝʨ ʚ ʤʦʣʦʟʠʚʦ, ʩʥʠʞʘʷ 
ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘ 60ï75 % [25, 26]. 
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Escherichia coli, ʬʠʤʙʨʠʠ (ʘʜʛʝʟʠ-
ʥ )r ʪʠʧʘ A20 (F17). ʌʠʤʙʨʠʠ A20, ʢʣʘʩ-
ʩʠʬʠʮʠʨʫʝʤʳʝ ʚ ʩʝʤʝʡʩʪʚʝ F17-ʧʦʜʦʙʥʳʭ 
ʘʜʛʝʟʠʥʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʨʦʪʢʠʝ 
ʞʝʩʪʢʠʝ ʥʠʪʝʚʠʜʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʵʢʩʧʨʝʩ-
ʩʠʨʫʝʤʳʝ ʦʪʜʝʣʴʥʳʤʠ ʰʪʘʤʤʘʤʠ E. coli, 
ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤʠ ʩ ʵʥʪʝʨʠʪʘʤʠ ʠ ʩʝʧʪʠ-
ʮʝʤʠʝʡ ʫ ʪʝʣʷʪ [27, 28, 29]. ɺ ʦʪʣʠʯʠʝ ʦʪ 
ʢʣʘʩʩʠʯʝʩʢʠʭ ʵʥʪʝʨʦʪʦʢʩʠʛʝʥʥʳʭ ʰʪʘʤʤʦʚ 
ETEC, ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʪʝʨʤʦʣʘʙʠʣʴʥʳʝ 
LT ʠ ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʝ STa ʪʦʢʩʠʥʳ, F17-
ʧʦʟʠʪʠʚʥʳʝ ʠʟʦʣʷʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʥʝʩʫʪ 
ʛʝʥʦʚ ʵʥʪʝʨʦʪʦʢʩʠʥʦʚ, ʘ ʠʭ ʚʠʨʫʣʝʥʪʥʦʩʪʴ 
ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʜʛʝʟʠʚʥʳ-
ʤʠ ʠ ʠʥʚʘʟʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [13, 26]. 
ʂʣʶʯʝʚʦʡ ʤʝʭʘʥʠʟʤ ʧʘʪʦʛʝʥʥʦʩʪʠ F17-
ʬʠʤʙʨʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʧʝʮʠʬʠʯʝʩʢʦʤ 
ʩʚʷʟʳʚʘʥʠʠ ʘʜʛʝʟʠʥʘ F17-G ʩ ʛʣʠʢʦʧʨʦʪʝʠ-
ʥʦʚʳʤʠ ʨʝʮʝʧʪʦʨʘʤʠ ʵʥʪʝʨʦʮʠʪʦʚ, ʩʦʜʝʨ-
ʞʘʱʠʤʠ N-ʘʮʝʪʠʣ-D-ʛʣʶʢʦʟʘʤʠʥ. ʕʪʦ ʦʙʝ-
ʩʧʝʯʠʚʘʝʪ ʧʣʦʪʥʫʶ ʢʦʣʦʥʠʟʘʮʠʶ ʩʣʠʟʠ-
ʩʪʦʡ ʦʙʦʣʦʯʢʠ ʪʦʱʝʡ ʠ ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰ-
ʢʠ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ 
ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʦʩʪʨʘʣʴʥʦʛʦ ʠʤʤʫ-
ʥʠʪʝʪʘ [27, 28, 31]. 

ʐʪʘʤʤʳ E. coli, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʝ 
ʬʠʤʙʨʠʠ F17, ʤʦʛʫʪ ʥʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴ-
ʥʳʝ ʜʝʪʝʨʤʠʥʘʥʪʳ ʚʠʨʫʣʝʥʪʥʦʩʪʠ. ʎʠʪʦ-
ʪʦʢʩʠʯʝʩʢʠʡ ʥʝʢʨʦʪʠʟʠʨʫʶʱʠʡ ʬʘʢʪʦʨ ʪʠ-
ʧʘ 2 (cnf2) ʩʧʦʩʦʙʝʥ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʙʝʣ-
ʢʠ Rho, ʥʘʨʫʰʘʷ ʮʠʪʦʩʢʝʣʝʪ ʵʥʪʝʨʦʮʠʪʦʚ, ʘ 
ʛʝʥʳ ibeA ʠ iss ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʵʢʩʪʨʘʠʥ-
ʪʝʩʪʠʥʘʣʴʥʦʡ ʜʠʩʩʝʤʠʥʘʮʠʝʡ [13, 32]. ʕʧʠ-
ʟʦʦʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨ-
ʞʜʘʶʪ ʯʘʩʪʫʶ ʢʦ-ʮʠʨʢʫʣʷʮʠʶ ʘʜʛʝʟʠʚʥʳʭ 
ʠ ʪʦʢʩʠʛʝʥʥʳʭ ʜʝʪʝʨʤʠʥʘʥʪ ʫ ʠʟʦʣʷʪʦʚ ʦʪ 
ʪʝʣʷʪ ʩ ʜʠʘʨʝʝʡ [4]. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ F17-ʧʦʟʠ-
ʪʠʚʥʳʝ ʰʪʘʤʤʳ E. coli ʚʳʷʚʣʷʶʪʩʷ ʫ ʪʝʣʷʪ 
ʩ ʵʥʪʝʨʠʪʘʤʠ ʩ ʯʘʩʪʦʪʦʡ ʦʪ 5 % ʜʦ 15 % ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʘ, ʩʝʟʦʥʘ ʠ ʫʩʣʦʚʠʡ 
ʩʦʜʝʨʞʘʥʠʷ [7, 33]. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝ-
ʜʝʥʥʳʝ ʈʋʇ çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-
ʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦè, 
ʧʦʜʪʚʝʨʞʜʘʶʪ ʯʘʩʪʫʶ ʘʩʩʦʮʠʘʮʠʶ F17 ʩ 
ʜʨʫʛʠʤʠ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʘʜʛʝʟʠʥʘʤʠ: K99 
(F5), F41, 987P (F6) [8]. 

Escherichia coli, ʬʠʤʙʨʠʠ (ʘʜʛʝʟʠ-
ʥʳ) ʪʠʧʘ K88 (F4) ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠ-
ʙʦʣʝʝ ʠʟʫʯʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʘʜʛʝʟʠʠ ʫ ʵʥʪʝ-
ʨʦʪʦʢʩʠʛʝʥʥʳʭ E. coli [26]. ʅʝʩʤʦʪʨʷ ʥʘ ʠʭ 
ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʘʪʦʛʝʥʝʟʝ ʜʠʘʨʝʠ ʧʦʨʦ-
ʩʷʪ, ʟʥʘʯʝʥʠʝ ʜʣʷ ʪʝʣʷʪ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ, 
ʯʪʦ  ʩʚʷʟʘʥʦ  ʩ  ʦʛʨʘʥʠʯʝʥʥʦʡ   ʵʢʩʧʨʝʩʩʠʝʡ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʨʝʮʝʧʪʦʨʦʚ ʥʘ ʵʥʪʝʨʦʮʠʪʘʭ 
ʢʠʰʝʯʥʠʢʘ ʂʈʉ, ʚ ʯʘʩʪʥʦʩʪʠ ʛʣʠʢʦʧʨʦʪʝʠ-
ʥʦʚ, ʨʘʩʧʦʟʥʘʚʘʝʤʳʭ ʬʠʤʙʨʠʷʤʠ F4, ʢʦʪʦ-
ʨʳʝ ʦʪʩʫʪʩʪʚʫʶʪ ʠʣʠ ʩʣʘʙʦ ʵʢʩʧʨʝʩʩʠʨʫ-
ʶʪʩʷ ʫ ʪʝʣʷʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʨʦʩʷʪʘʤʠ 
[9, 14]. 

ʇʘʪʦʛʝʥʥʦʩʪʴ K88-ʧʦʟʠʪʠʚʥʳʭ ʰʪʘʤ-
ʤʦʚ E. coli ʩʚʷʟʘʥʘ ʩʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʬʠʤ-
ʙʨʠʡ F4 ʦʧʦʩʨʝʜʦʚʘʪʴ ʘʜʛʝʟʠʶ ʢ ʨʝʮʝʧʪʦ-
ʨʘʤ ʵʥʪʝʨʦʮʠʪʦʚ [10, 14]. K88-ʧʦʟʠʪʠʚʥʳʝ 
ʰʪʘʤʤʳ E. coli ʤʦʛʫʪ ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʵʥʪʝ-
ʨʦʪʦʢʩʠʥʳ LT ʠ/ʠʣʠ STa [26, 34]. ʂʣʠʥʠʯʝ-
ʩʢʠ ʠʥʬʝʢʮʠʷ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥ-
ʥʦ ʥʘ ʬʦʥʝ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʢʦʣʦʩʪʨʘʣʴʥʦ-
ʛʦ ʠʤʤʫʥʠʪʝʪʘ [30]. ɿʘʙʦʣʝʚʘʥʠʝ ʧʨʦʪʝʢʘʝʪ 
ʚ ʬʦʨʤʝ ʦʩʪʨʦʛʦ ʠʣʠ ʧʦʜʦʩʪʨʦʛʦ ʵʥʪʝʨʠʪʘ, 
ʘ ʪʷʞʝʩʪʴ ʝʛʦ ʪʝʯʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ 
ʪʝʣʝʥʢʘ, ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʠʥʬʝʢʮʠʡ ʠ ʫʩʣʦ-
ʚʠʡ ʩʦʜʝʨʞʘʥʠʷ [4, 9]. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʤʦʥʠʪʦʨʠʥʛʘ ʘʜʛʝ-
ʟʠʚʥʳʭ ʘʥʪʠʛʝʥʦʚ E. coli ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝ-
ʣʘʨʫʩʴ, K88-ʧʦʟʠʪʠʚʥʳʝ ʰʪʘʤʤʳ ʚʳʷʚʣʷ-
ʶʪʩʷ ʫ ʪʝʣʷʪ ʩ ʵʥʪʝʨʠʪʘʤʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥ-
ʥʦ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʬʠʤʙʨʠʷʤʠ 
(K99 ʠ F41 [8]), ʘ ʪʘʢʞʝ ʩ ʚʠʨʫʩʥʳʤʠ ʧʘʪʦ-
ʛʝʥʘʤʠ (ʨʦʪʘʚʠʨʫʩ, ʵʥʪʝʨʘʣʴʥʳʡ ʢʦʨʦʥʘʚʠ-
ʨʫʩ ʂʈʉ [5, 7]). 

ʋʯʠʪʳʚʘʷ ʧʦʣʠʵʪʠʦʣʦʛʠʯʥʦʩʪʴ ʵʥʪʝ-
ʨʠʪʦʚ, ʚʦʟʨʘʩʪʥʫʶ ʜʠʥʘʤʠʢʫ ʚʦʩʧʨʠʠʤʯʠ-
ʚʦʩʪʠ ʠ ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʩʤʝʰʘʥʥʳʭ ʠʥ-
ʬʝʢʮʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʝʥʠʝ ʚʩʝʭ ʯʝʪʳ-
ʨʝʭ ʘʜʛʝʟʠʚʥʳʭ ʘʥʪʠʛʝʥʦʚ (K99, F41, A20, 
K88) ʚ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʥʦʡ ʚʘʢʮʠʥʳ ʜʣʷ 
ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʥʬʝʢʮʠʦʥ-
ʥʳʭ ʵʥʪʝʨʠʪʦʚ ʪʝʣʷʪ. 

ʋʩʧʝʰʥʳʡ ʢʦʥʪʨʦʣʴ ʜʠʘʨʝʡʥʳʭ ʟʘ-
ʙʦʣʝʚʘʥʠʡ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʥʝʚʦʟʤʦ-
ʞʝʥ ʙʝʟ ʫʯʝʪʘ ʚʠʨʫʩʥʳʭ ʧʘʪʦʛʝʥʦʚ, ʢʦʪʦ-
ʨʳʝ ʯʘʩʪʦ ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʧʝʨʚʠʯʥʳʝ ʘʛʝʥ-
ʪʳ, ʦʩʣʘʙʣʷʶʱʠʝ ʦʨʛʘʥʠʟʤ ʠ ʦʪʢʨʳʚʘʶ-
ʱʠʝ ʧʫʪʴ ʜʣʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʦʩʣʦʞʥʝʥʠʡ.  

ɺ ʧʘʪʦʣʦʛʠʠ ʤʦʣʦʜʥʷʢʘ ʂʈʉ ʚ ʈʝʩ-
ʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʚʝʜʫʱʫʶ ʨʦʣʴ ʠʛʨʘʶʪ 
ʩʣʝʜʫʶʱʠʝ ʚʠʨʫʩʳ: ʨʦʪʘʚʠʨʫʩ (Bovine 
Rotavirus, BRV), ʢʦʨʦʥʘʚʠʨʫʩ (Bovine 
Coronavirus, BCV), ʚʠʨʫʩ ʜʠʘʨʝʠ (Bovine 
Viral Diarrhea Virus, BVDV). 

ʈʦʪʘʚʠʨʫʩ ʂʈʉ (Bovine Rotavirus) 
ʦʪʥʦʩʠʪʩʷ ʢ ʨʦʜʫ Rotavirus ʩʝʤʝʡʩʪʚʘ Reo-
viridae. ʅʘʠʙʦʣʴʰʝʝ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʝ 
ʟʥʘʯʝʥʠʝ ʜʣʷ ʂʈʉ ʠʤʝʝʪ ʚʠʜ Rotavirus A 
(ʛʨʫʧʧʘ A), ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʘ-
ʪʦʛʝʥʥʳʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ. ɻʝʥʦʤ ʚʠ-
ʨʫʩʘ ʧʨʝʜʩʪʘʚʣʝʥ 11 ʩʝʛʤʝʥʪʘʤʠ ʜʚʫʭʮʝʧʦ- 
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ʯʝʯʥʦʡ ʈʅʂ (ʜʮʈʅʂ), ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 
ʚʳʩʦʢʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʟʘ 
ʩʯʝʪ ʨʝʘʩʩʦʨʪʘʮʠʠ ʛʝʥʦʚ. ɸʥʪʠʛʝʥʥʘʷ ʩʧʝ-
ʮʠʬʠʯʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʫʤʷ ʦʩʥʦʚʥʳ-
ʤʠ ʙʝʣʢʘʤʠ ʥʘʨʫʞʥʦʛʦ ʢʘʧʩʠʜʘ: G-ʪʠʧʦʤ 
(ʛʣʠʢʦʧʨʦʪʝʠʥ VP7), ʦʧʨʝʜʝʣʷʶʱʠʤ ʩʝʨʦ-
ʪʠʧ ʧʦ ʨʝʘʢʮʠʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ, ʠ P-ʪʠʧʦʤ 
(ʧʨʦʪʝʘʟ-ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʙʝʣʦʢ VP4), ʦʪ-
ʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʘʜʛʝʟʠʶ ʢ ʢʣʝʪʢʘʤ-
ʭʦʟʷʝʚʘʤ [35, 38]. 

ɺ ɽʚʨʦʧʝ ʠ ʩʪʨʘʥʘʭ ʉʅɻ, ʚʢʣʶʯʘʷ 
ʈʝʩʧʫʙʣʠʢʫ ɹʝʣʘʨʫʩʴ, ʜʦʤʠʥʠʨʫʶʪ ʛʝʥʦʪʠ-
ʧʳ G6, G10 ʚ ʩʦʯʝʪʘʥʠʠ ʩ P[5], P[11] ʠ P
[14], ʭʦʪʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʪʤʝʯʘʝʪʩʷ 
ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʚʘʨʠʘʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ G8, 
G14 [7, 36, 37]. ʈʦʪʘʚʠʨʫʩ ʂʈʉ ̫ ʚʣʷʝʪʩʷ 
ʦʩʥʦʚʥʳʤ ʚʦʟʙʫʜʠʪʝʣʝʤ ʦʩʪʨʦʡ ʚʠʨʫʩʥʦʡ 
ʜʠʘʨʝʠ ʫ ʪʝʣʷʪ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʜʦ 21 ʜʥʷ ʩ 
ʧʠʢʦʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘ 2ï6-ʡ ʜʥʠ ʞʠʟʥʠ, 
ʣʝʪʘʣʴʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 30ï50 %, ʘ ʧʨʠ ʘʩ-
ʩʦʮʠʘʪʠʚʥʦʤ ʪʝʯʝʥʠʠ ʤʦʞʝʪ ʚʦʟʨʘʩʪʘʪʴ [7, 
23]. ʄʝʭʘʥʠʟʤ ʧʘʪʦʛʝʥʝʟʘ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠ-
ʯʝʩʢʠʤ ʧʨʠʤʝʨʦʤ ʮʠʪʦʧʘʪʠʯʝʩʢʦʛʦ ʜʝʡ-
ʩʪʚʠʷ ʚʠʨʫʩʘ ʥʘ ʢʠʰʝʯʥʳʡ ʵʧʠʪʝʣʠʡ. ɺʠ-
ʨʫʩ ʩʧʝʮʠʬʠʯʝʩʢʠ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʨʝʮʝʧʪʦ-
ʨʘʤʠ (ʠʥʪʝʛʨʠʥʳ, ʛʠʩʪʦʛʨʫʧʧʦʚʳʝ ʘʥʪʠʛʝ-
ʥʳ) ʥʘ ʘʧʠʢʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʨʝʣʳʭ 
ʵʥʪʝʨʦʮʠʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʢʦʥʯʠʢʘʭ 
ʚʦʨʩʠʥʦʢ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ, ʧʨʝ-
ʠʤʫʱʝʩʪʚʝʥʥʦ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʠ ʪʦ-
ʱʝʡ ʢʠʰʢʠ. ʈʝʧʣʠʢʘʮʠʷ ʚʠʨʫʩʘ ʧʨʠʚʦʜʠʪ ʢ 
ʣʠʟʠʩʫ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ, ʚʳʟʳʚʘʷ 
ʫʢʦʨʦʯʝʥʠʝ ʠ ʘʪʨʦʬʠʶ ʢʠʰʝʯʥʳʭ ʚʦʨʩʠ-
ʥʦʢ, ʯʪʦ ʨʝʟʢʦ ʩʥʠʞʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 
ʧʦʚʝʨʭʥʦʩʪʴ ʢʠʰʝʯʥʠʢʘ [21, 38].  

ʉʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʜʠʩʘʭʘʨʠʜʘʟ 
(ʣʘʢʪʘʟʳ, ʤʘʣʴʪʘʟʳ) ʧʨʠʚʦʜʠʪ ʢ ʝʛʦ ʥʘʢʦʧ-
ʣʝʥʠʶ ʚ ʧʨʦʩʚʝʪʝ ʢʠʰʝʯʥʠʢʘ, ʩʦʟʜʘʚʘʷ ʚʳ-
ʩʦʢʦʝ ʦʩʤʦʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʠ ʚʳʟʳʚʘʷ 
ʦʩʤʦʪʠʯʝʩʢʫʶ ʜʠʘʨʝʶ. ʅʘʨʫʰʝʥʠʝ ʚʩʘʩʳ-
ʚʘʥʠʷ ʚʦʜʳ, ʵʣʝʢʪʨʦʣʠʪʦʚ ʠ ʧʠʪʘʪʝʣʴʥʳʭ 
ʚʝʱʝʩʪʚ ʫʩʫʛʫʙʣʷʝʪ ʜʝʛʠʜʨʘʪʘʮʠʶ, ʠʩʪʦ-
ʱʝʥʠʝ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʘʮʠʜʦʟ [21, 38]. 
ʃʦʢʘʣʴʥʘʷ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʷ, ʦʙʫʩʣʦʚʣʝʥ-
ʥʘʷ ʧʦʚʨʝʞʜʝʥʠʝʤ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ 
ʢʣʝʪʦʢ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ, ʫʛʥʝʪʘʝʪ    
ʤʝʩʪʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʠ ʧʦʚʳʰʘʝʪ     
ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʚʪʦʨʠʯʥʳʤ ʠʥʬʝʢʮʠʷʤ 
[23, 38].  

ʂʣʠʥʠʯʝʩʢʠ ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦʷʚʣʷʝʪ-
ʩʷ ʧʨʦʬʫʟʥʦʡ ʚʦʜʷʥʠʩʪʦʡ ʜʠʘʨʝʝʡ ʞʝʣʪʦʛʦ 
ʠʣʠ ʟʝʣʝʥʦʚʘʪʦʛʦ ʮʚʝʪʘ, ʙʳʩʪʨʳʤ ʨʘʟʚʠʪʠ-
ʝʤ ʦʙʝʟʚʦʞʠʚʘʥʠʷ, ʜʝʧʨʝʩʩʠʝʡ ʠ ʘʥʦʨʝʢʩʠ-
ʝʡ.  ʊʝʤʧʝʨʘʪʫʨʘ  ʪʝʣʘ  ʦʙʳʯʥʦ  ʦʩʪʘʝʪʩʷ   ʚ 

ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʠʣʠ ʥʝ-
ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʘ [23]. 

BRV ï ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʡ ʚʠʨʫʩʥʳʡ 
ʘʛʝʥʪ ʧʨʠ ʵʥʪʝʨʠʪʘʭ ʪʝʣʷʪ, ʧʨʠʯʝʤ ʯʘʩʪʦʪʘ 
ʚʘʨʴʠʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʘ, ʩʝʟʦ-
ʥʘ ʠ ʩʠʩʪʝʤʳ ʩʦʜʝʨʞʘʥʠʷ [39, 40]. ʇʦ ʜʘʥ-
ʥʳʤ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ 
ʨʦʪʘʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ 
63,6ï91,6 % ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙ ʠʟ ʥʝʙʣʘ-
ʛʦʧʦʣʫʯʥʳʭ ʭʦʟʷʡʩʪʚ [2, 16]. ʅʘʙʣʶʜʘʝʪʩʷ 
ʚʳʨʘʞʝʥʥʳʡ ʧʦʜʲʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ 
ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝ-
ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʩʦʜʝʨʞʘʥʠʷ ʠ 
ʩʪʨʝʩʩʘʤʠ [39]. ɺʠʨʫʩ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝ-
ʩʪʚʘʭ (ʜʦ 10ï10ĭĮ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ ʥʘ 
ʛʨʘʤʤ ʬʝʢʘʣʠʡ) ʚʳʜʝʣʷʝʪʩʷ ʙʦʣʴʥʳʤʠ ʞʠ-
ʚʦʪʥʳʤʠ ʠ ʜʣʠʪʝʣʴʥʦ ʩʦʭʨʘʥʷʝʪʩʷ ʚʦ ʚʥʝʰ-
ʥʝʡ ʩʨʝʜʝ ï ʜʦ 9 ʤʝʩʷʮʝʚ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝ-
ʨʘʪʫʨʘʭ [41]. 

BRV ʨʝʜʢʦ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʤʦʥʦʧʘʪʦʛʝʥ. 
ɼʠʘʨʝʠ ʫ ʪʝʣʷʪ ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʯʘʱʝ ʚʩʝʛʦ 
ʚʤʝʩʪʝ ʩ ʵʥʪʝʨʦʪʦʢʩʠʛʝʥʥʳʤʠ ʰʪʘʤʤʘʤʠ E. coli 
(K99 ʠ F41), BCV ʠʣʠ ʢʨʠʧʪʦʩʧʦʨʠʜʠʷʤʠ. ɺʠ-
ʨʫʩ, ʨʘʟʨʫʰʘʷ ʢʠʰʝʯʥʳʡ ʙʘʨʴʝʨ, ʩʦʟʜʘʝʪ ʫʩʣʦ-
ʚʠʷ ʜʣʷ ʘʜʛʝʟʠʠ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʙʘʢʪʝʨʠʡ [23]. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ 
ʨʦʪʘʚʠʨʫʩʦʚ ʚ ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ 
ʧʨʠʤʝʥʷʶʪʩʷ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʠ 
ʩʧʝʮʠʬʠʯʥʳʝ ʤʝʪʦʜʳ: ʦʙʨʘʪʥʘʷ ʪʨʘʥʩʢʨʠʧ-
ʪʘʟʘ-ʇʎʈ (ʆʊ-ʇʎʈ), ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝ-
ʤʝʥʠ (ʜʣʷ ʜʝʪʝʢʮʠʠ ʈʅʂ ʚʠʨʫʩʘ ʠ ʦʧʨʝʜʝ-
ʣʝʥʠʷ G/P-ʛʝʥʦʪʠʧʦʚ) ʠ ʠʤʤʫʥʦʬʝʨʤʝʥʪ-
ʥʳʡ ʘʥʘʣʠʟ (ʀʌɸ) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʨʫʩ-
ʥʦʛʦ ʘʥʪʠʛʝʥʘ ʠʣʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ 
[2, 23, 35, 40]. 

ʂʣʶʯʝʚʳʤ ʟʚʝʥʦʤ ʧʨʦʬʠʣʘʢʪʠʢʠ 
ʨʦʪʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 
ʪʝʣʷʪ ʷʚʣʷʝʪʩʷ ʢʦʣʦʩʪʨʘʣʴʥʳʡ ʠʤʤʫʥʠʪʝʪ, 
ʧʦʣʫʯʝʥʥʳʡ ʩ ʘʥʪʠʪʝʣʘʤʠ ʤʦʣʦʟʠʚʘ ʚʘʢʮʠ-
ʥʠʨʦʚʘʥʥʳʭ ʢʦʨʦʚ. ɼʣʷ ʚʘʢʮʠʥʘʮʠʠ ʩʪʝʣʴ-
ʥʳʭ ʢʦʨʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʠʥʘʢʪʠʚʠʨʦ-
ʚʘʥʥʳʝ, ʪʘʢ ʠ ʞʠʚʳʝ ʚʘʢʮʠʥʳ. ɺʚʝʜʝʥʠʝ 
ʚʘʢʮʠʥ ʟʘ 6ï8 ʥʝʜʝʣʴ ʜʦ ʦʪʝʣʘ ʦʙʝʩʧʝʯʠʚʘ-
ʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠ-
ʪʝʣ ʚ ʤʦʣʦʟʠʚʝ, ʯʪʦ ʩʥʠʞʘʝʪ ʟʘʙʦʣʝʚʘʝ-
ʤʦʩʪʴ ʥʘ 40ï60 % ʠ ʩʤʝʨʪʥʦʩʪʴ ï ʥʘ 60ï     
80 % ʧʨʠ ʫʩʣʦʚʠʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʚʳʧʦʡʢʠ 
ʤʦʣʦʟʠʚʘ [18, 30]. 

ʂʦʨʦʥʘʚʠʨʫʩ ʂʈʉ (Bovine Corona-
virus) ʦʪʥʦʩʠʪʩʷ ʢ ʨʦʜʫ Betacoronavirus ʩʝ-
ʤʝʡʩʪʚʘ Coronaviridae. ʕʪʦ ʦʙʦʣʦʯʝʯʥʳʡ 
ʚʠʨʫʩ ʩ ʢʨʫʧʥʳʤ ʛʝʥʦʤʦʤ, ʧʨʝʜʩʪʘʚʣʝʥ-
ʥʳʤ ʦʜʥʦʮʝʧʦʯʝʯʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʈʅʂ 
ʜʣʠʥʦʡ ʦʢʦʣʦ 31 ʪʳʩ. ʥʫʢʣʝʦʪʠʜʦʚ [42]. 
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ʉʪʨʫʢʪʫʨʥʳʝ ʙʝʣʢʠ ʚʠʨʫʩʘ: 
- S-ʙʝʣʦʢ (ʩʧʘʡʢ-ʙʝʣʦʢ). ʆʙʝʩʧʝʯʠʚʘ-

ʝʪ ʘʜʛʝʟʠʶ ʢ ʨʝʮʝʧʪʦʨʘʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
ʢʣʝʪʢʠ-ʭʦʟʷʠʥʘ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 9-ʆ-ʘʮʝ-
ʪʠʣʥʝʡʨʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ) ʠ ʩʣʠʷʥʠʝ ʚʠ-
ʨʫʩʥʦʡ ʦʙʦʣʦʯʢʠ ʩ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʦʡ. 
ʗʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʘʥʪʠʛʝʥʦʤ, ʠʥʜʫʮʠʨʫ-
ʶɦ ʠʤ ʚrʨʘʙʦʪʢʫ ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʁ ʠɦʭ 
ʘʥʪʠʪʝʣ, ʘ ʪʘʢʞʝ ʢʣʶʯʝʚʦʡ ʤʠʰʝʥʴʶ ʜʣʷ 
ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʰʪʘʤʤʦʚ ʤʝʪʦʜʦʤ ʤʦ-
ʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ ʠ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝ-
ʪʦʜʦʚ (ʆʊ-ʇʎʈ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ) [42, 43, 44]; 

- HE-ʙʝʣʦʢ (ʛʝʤʘʛʛʣʶʪʠʥʠʥ-ʵʩʪʝʨʘ-
ʟʘ). ʆʙʣʝʛʯʘʝʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʧʨʠʢʨʝʧʣʝ-
ʥʠʝ ʢ ʨʝʮʝʧʪʦʨʘʤ, ʩʦʜʝʨʞʘʱʠʤ ʩʠʘʣʦʚʳʝ 
ʢʠʩʣʦʪʳ, ʠ ʦʙʣʘʜʘʝʪ ʵʩʪʝʨʘʟʥʦʡ ʘʢʪʠʚʥʦ-
ʩʪʴʶ, ʨʘʩʱʝʧʣʷʶʱʝʡ ʘʮʝʪʠʣʴʥʳʝ ʛʨʫʧʧʳ, 
ʯʪʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʳʩʚʦʙʦʞʜʝʥʠʶ 
ʚʠʨʫʩʘ ʠʟ ʢʣʝʪʦʢ. ɸʥʪʠʛʝʥʥʳʝ ʚʘʨʠʘʮʠʠ ʚ 
ʙʝʣʢʝ HE ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘ-
ʮʠʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʠ ʵʥʪʝʨʘʣʴʥʳʭ ʠʟʦʣʷ-
ʪʦʚ BCV ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ [42, 43]; 

- M-ʙʝʣʦʢ (ʤʝʤʙʨʘʥʥʳʡ ʙʝʣʦʢ). 
ʆʧʨʝʜʝʣʷʝʪ ʬʦʨʤʫ ʚʠʨʠʦʥʘ, ʫʯʘʩʪʚʫʝʪ ʚ 
ʩʙʦʨʢʝ ʚʠʨʫʩʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʜʨʫʛʠʤʠ 
ʩʪʨʫʢʪʫʨʥʳʤʠ ʙʝʣʢʘʤʠ (S, N, HE) ʧʨʠ ʬʦʨ-
ʤʠʨʦʚʘʥʠʠ ʚʠʨʫʩʥʦʡ ʯʘʩʪʠʮʳ [42, 45]; 

- N-ʙʝʣʦʢ (ʥʫʢʣʝʦʢʘʧʩʠʜʥʳʡ ʙʝʣʦʢ). 
ʉʚʷʟʳʚʘʝʪ ʛʝʥʦʤʥʫʶ ʈʅʂ, ʫʯʘʩʪʚʫʝʪ ʚ ʨʝ-
ʧʣʠʢʘʮʠʠ ʚʠʨʫʩʘ ʠ ʪʨʘʥʩʢʨʠʧʮʠʠ ʩʫʙʛʝʥʦʤ-
ʥʳʭ ʈʅʂ, ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʢʦʥʩʝʨʚʘʪʠʚʥʳʤ 
ʘʥʪʠʛʝʥʦʤ ʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʤʠʰʝʥʴʶ 
ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʤʝʪʦʜʦʤ ʀʌɸ ʠ ʆʊ-ʇʎʈ 
ʙʣʘʛʦʜʘʨʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-
ʩʪʠ [23, 42, 43]. 

ɻʝʥʝʪʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ BCV, ʚ 
ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʛʠʧʝʨʚʘʨʠʘʙʝʣʴʥʦʤ ʨʝʛʠ-
ʦʥʝ ʛʝʥʘ ʩʧʘʡʢ-ʙʝʣʢʘ (ʩʫʙʲʝʜʠʥʠʮʘ S1), 
ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʰʪʘʤʤʦʚ ʩ 
ʠʟʤʝʥʝʥʥʳʤʠ ʘʥʪʠʛʝʥʥʳʤʠ ʠ ʙʠʦʣʦʛʠʯʝ-
ʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ 
ʚʣʠʷʪʴ ʥʘ ʚʠʨʫʣʝʥʪʥʦʩʪʴ, ʪʢʘʥʝʚʦʡ ʪʨʦʧʠʟʤ 
ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ ʘʥʪʠ-
ʪʝʣʘʤ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 
ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚʘʨʠʘʥʪʦʚ ʜʣʷ ʘʢʪʫʘʣʠʟʘ-
ʮʠʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 
ʩʨʝʜʩʪʚ [43, 44]. 

BCV ̫ ʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʚʠ-
ʨʫʩʥʳʭ ʘʛʝʥʪʦʚ ʵʥʪʝʨʠʪʦʚ ʫ ʪʝʣʷʪ, ʧʦʨʘʞʘʷ 
ʞʠʚʦʪʥʳʭ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʜʦ 21 ʜʥʷ, ʩ ʧʠ-
ʢʦʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʧʝʨʚʫʶ ʥʝʜʝʣʶ ʞʠʟ-
ʥʠ. ɽʛʦ ʧʘʪʦʛʝʥʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩʦ ʩʧʦʩʦʙʥʦ-
ʩʪʴʶ ʠʥʬʠʮʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʢʠʰʝʯʥʳʡ, 
ʥʦ ʠ ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʵʧʠʪʝʣʠʡ.  ʈʝʧʣʠʢʘʮʠʷ 

ʚʠʨʫʩʘ ʧʨʠʚʦʜʠʪ ʢ ʜʝʩʪʨʫʢʮʠʠ ʠ ʩʣʫʱʠʚʘ-
ʥʠʶ ʟʨʝʣʳʭ ʵʥʪʝʨʦʮʠʪʦʚ ʩ ʚʝʨʭʫʰʝʢ ʢʠ-
ʰʝʯʥʳʭ ʚʦʨʩʠʥʦʢ, ʚʳʟʳʚʘʷ ʠʭ ʘʪʨʦʬʠʶ ʠ 
ʫʢʦʨʦʯʝʥʠʝ. ʇʦʚʨʝʞʜʝʥʠʝ ʵʧʠʪʝʣʠʷ ʧʨʠʚʦ-
ʜʠʪ ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʜʠʩʘ-
ʭʘʨʠʜʘʟ (ʦʩʦʙʝʥʥʦ ʣʘʢʪʘʟʳ), ʯʪʦ ʚʳʟʳʚʘʝʪ 
ʣʘʢʪʦʟʥʫʶ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴ ʠ ʦʩʤʦʪʠʯʝ-
ʩʢʫʶ ʜʠʘʨʝʶ. ʅʘʨʫʰʘʝʪʩʷ ʚʩʘʩʳʚʘʥʠʝ ʚʦ-
ʜʳ, ʵʣʝʢʪʨʦʣʠʪʦʚ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, 
ʯʪʦ ʫʩʫʛʫʙʣʷʝʪ ʦʙʝʟʚʦʞʠʚʘʥʠʝ ʠ ʤʝʪʘʙʦʣʠ-
ʯʝʩʢʠʡ ʘʮʠʜʦʟ. ɺʠʨʫʩ ʦʢʘʟʳʚʘʝʪ ʛʝʥʝʨʘʣʠ-
ʟʦʚʘʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ, ʯʪʦ ʤʦ-
ʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʛʠʧʦʪʝʨʤʠʝʡ, ʚʳʨʘʞʝʥ-
ʥʦʡ ʘʧʘʪʠʝʡ, ʘʥʦʨʝʢʩʠʝʡ ʠ ʠʩʪʦʱʝʥʠʝʤ 
[23, 42]. 

ʂʠʰʝʯʥʘʷ ʬʦʨʤʘ (ʵʥʪʝʨʠʪ) ʧʨʦʷʚʣʷ-
ʝʪʩʷ ʧʨʦʬʫʟʥʦʡ ʚʦʜʷʥʠʩʪʦʡ ʜʠʘʨʝʝʡ, ʯʘʩʪʦ 
ʩ ʧʨʠʤʝʩʴʶ ʩʣʠʟʠ ʠ ʬʠʙʨʠʥʘ (ʵʥʪʝʨʦʢʦ-
ʣʠʪ), ʙʳʩʪʨʳʤ ʦʙʝʟʚʦʞʠʚʘʥʠʝʤ ʠ ʫʛʥʝʪʝ-
ʥʠʝʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʤʦʞʝʪ ʙʳʪʴ ʚ ʥʦʨ-
ʤʝ ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʘ. ʈʝʩʧʠʨʘ-
ʪʦʨʥʘʷ ʬʦʨʤʘ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʫ ʪʝʣʷʪ 
ʩʪʘʨʰʝ 3 ʥʝʜʝʣʴ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʶ, ʯʘʩʪʦ 
ʦʩʣʦʞʥʝʥʥʫʶ ʚʪʦʨʠʯʥʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 
ʠʥʬʝʢʮʠʝʡ (Mannheimia haemolytica, Pas-
teurella multocida) [42, 46]. 

ʉʤʝʨʪʥʦʩʪʴ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʟʥʘʯʠ-
ʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ 
ʩʪʘʜʘʭ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʩʚʦʝ-
ʚʨʝʤʝʥʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʢʦʥʪʨʦʣʷ [23, 
42]. ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʢʦʨʦʥʘʚʠʨʫʩ 
ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦʩʣʝ ʨʦʪʘʚʠʨʫʩʥʦʡ 
ʠʥʬʝʢʮʠʠ. ɺʳʜʝʣʷʝʪʩʷ ʫ ʪʝʣʷʪ 7ï18-ʜʥʝʚ-
ʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʜʠʘʨʝʝʡ ʚ 40ï100 % ʩʣʫʯʘ-
ʝʚ, ʣʝʪʘʣʴʥʦʩʪʴ ï 15ï20 % [7, 16]. ʅʘʠʙʦ-
ʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʝʢ-
ʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ 
[7, 42]. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʷʚʣʷʶʪʩʷ 
ʙʦʣʴʥʳʝ ʠ ʧʝʨʝʙʦʣʝʚʰʠʝ ʞʠʚʦʪʥʳʝ, ʚʳʜʝ-
ʣʷʶʱʠʝ ʚʠʨʫʩ ʩ ʬʝʢʘʣʠʷʤʠ ʠ ʨʝʩʧʠʨʘʪʦʨ-
ʥʳʤʠ ʩʝʢʨʝʪʘʤʠ, ʟʘʨʘʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ 
ʬʝʢʘʣʴʥʦ-ʦʨʘʣʴʥʳʤ ʠ ʘʵʨʦʛʝʥʥʳʤ ʧʫʪʝʤ 
[23, 42]. 

ɼʣʷ ʧʨʠʞʠʟʥʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ hʠ-
ʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʠ 
ʩʧʝʮʠʬʠʯʥʳʝ ʤʝʪʦʜʳ: ʦʙʨʘʪʥʘʷ ʪʨʘʥʩʢʨʠʧ-
ʪʘʟʘ-ʇʎʈ (ʆʊ-ʇʎʈ) ʠ ʇʎʈ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴ-
ʥʦʛʦ ʚʨʝʤʝʥʠ (ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʈʅʂ ʚʠʨʫʩʘ ʚ 
ʬʝʢʘʣʠʷʭ ʠʣʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʩʤʳʚʘʭ), ʘ ʪʘʢ-
ʞʝ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ (ʀʌɸ) ʜʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʨʫʩʥʦʛʦ ʘʥʪʠʛʝʥʘ ʠʣʠ ʩʧʝ-
ʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ [23, 47]. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʣʦʩʪʨʘʣʴʥʦʛʦ ʠʤ-
ʤʫʥʠʪʝʪʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʧʨʦʠʩʭʦ-
ʜʠʪ ʧʨʠ  ʫʩʣʦʚʠʠ  ʩʚʦʝʚʨʝʤʝʥʥʦʡ  ʚʳʧʦʡʢʠ 
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ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʤʦʣʦʟʠʚʘ ʦʪ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ, 
ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʤʠ ʚʘʢ-
ʮʠʥʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʘʥʪʠʛʝʥ BCV ʯʘʩʪʦ ʚ 
ʢʦʤʙʠʥʘʮʠʠ ʩ BRV, BVDV ʠ E. coli. ɺʚʝʜʝ-
ʥʠʝ ʚʘʢʮʠʥ ʟʘ 6ï8 ʥʝʜʝʣʴ ʜʦ ʦʪʝʣʘ ʦʙʝʩʧʝ-
ʯʠʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 
ʘʥʪʠʪʝʣ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ IgG1, ʚ ʤʦʣʦʟʠ-
ʚʝ [42]. ʅʝ ʤʝʥʝʝ ʚʘʞʥʳ ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝ-
ʥʠʝ ʧʨʘʚʠʣ ʦʪʝʣʘ, ʚʳʧʦʡʢʘ ʤʦʣʦʟʠʚʘ, ʩʦ-
ʜʝʨʞʘʱʝʛʦ ʥʝ ʤʝʥʝʝ 50 ʛ IgG, ʚ ʧʝʨʚʳʝ 6 ʯ 
ʞʠʟʥʠ, ʨʝʛʫʣʷʨʥʘʷ ʜʝʟʠʥʬʝʢʮʠʷ ʧʦʤʝʱʝʥʠʡ 
ʠ ʨʘʟʜʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʚʦʪʥʳʭ ʨʘʟʥʳʭ 
ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ [30]. 

ɺʠʨʫʩ ʜʠʘʨʝʠ ʂʈʉ (Bovine Viral 
Diarrhea Virus) ʦʪʥʦʩʠʪʩʷ ʢ ʨʦʜʫ Pestivirus 
ʩʝʤʝʡʩʪʚʘ Flaviviridae. ʕʪʦ ʦʙʦʣʦʯʝʯʥʳʡ ʚʠ-
ʨʫʩ ʩ ʦʜʥʦʮʝʧʦʯʝʯʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʈʅʂ 
ʜʣʠʥʦʡ ʦʢʦʣʦ 12,3 ʪʳʩ. ʥʫʢʣʝʦʪʠʜʦʚ [48]. 

ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʛʝʥʦʪʠ-
ʧʘ ï BVDV-1, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ 
ʚʦ ʚʩʝʤ ʤʠʨʝ, ʠ BVDV-2, ʯʘʩʪʦ ʘʩʩʦʮʠʠʨʦ-
ʚʘʥʥʳʡ ʩ ʙʦʣʝʝ ʪʷʞʝʣʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ 
ʬʦʨʤʘʤʠ, ʚʢʣʶʯʘʷ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʶ ʠ ʛʝ-
ʤʦʨʨʘʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ [48, 49]. 

ɹʠʦʪʠʧʳ (ʬʝʥʦʪʠʧʳ) ʨʘʟʣʠʯʘʶʪʩʷ 
ʧʦ ʧʦʚʝʜʝʥʠʶ ʚ ʢʣʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨʘʭ ʠ 
ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʟʘʚʠʩʠʤʫʶ ʦʪ ʛʝʥʦ-
ʪʠʧʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʶ: 

- ʥʝʮʠʪʦʧʘʪʦʛʝʥʥʳʡ (Non-Cytopathic, 
NCP) ï ʥʝ ʚʳʟʳʚʘʝʪ ʚʠʜʠʤʦʡ ʛʠʙʝʣʠ ʢʣʝʪʦʢ 
in vitro. ʇʨʝʦʙʣʘʜʘʝʪ ʚ ʧʨʠʨʦʜʝ ʠ ʦʪʚʝʪʩʪʚʝ-
ʥʝʥ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʝʨʩʠʩʪʠʨʫʶʱʝʡ ʠʥ-
ʬʝʢʮʠʠ ʧʨʠ ʠʥʬʠʮʠʨʦʚʘʥʠʠ ʧʣʦʜʘ [49]; 

- ʮʠʪʦʧʘʪʦʛʝʥʥʳʡ (Cytopathic, CP) ï 
ʚʳʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʳʡ ʮʠʪʦʧʘʪʠʯʝʩʢʠʡ ʵʬ-
ʬʝʢʪ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ. ɺʦʟʥʠʢʘʝʪ ʚ ʨʝ-
ʟʫʣʴʪʘʪʝ ʤʫʪʘʮʠʡ ʚ ʛʝʥʦʤʝ NCP-ʚʠʨʫʩʘ ʫ 
ʞʠʚʦʪʥʳʭ ʩ ʧʝʨʩʠʩʪʠʨʫʶʱʝʡ ʠʥʬʝʢʮʠʝʡ ʠ 
ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʨʘʟ-
ʚʠʪʠʷ ʤʫʢʦʟʥʦʡ ʙʦʣʝʟʥʠ [49, 50]. 

ʂʣʶʯʝʚʳʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘ-
ʥʠʟʤʳ:  

- ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʷ (ʦʩʥʦʚʥʦʡ ʵʬ-
ʬʝʢʪ NCP-ʚʠʨʫʩʘ). ɺʠʨʫʩ ʧʦʜʘʚʣʷʝʪ ʬʫʥʢ-
ʮʠʶ ʤʘʢʨʦʬʘʛʦʚ, ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ, ʯʪʦ 
ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘ-
ʥʠʟʤʘ ʠ ʧʦʚʳʰʝʥʠʶ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ 
ʚʪʦʨʠʯʥʳʤ ʙʘʢʪʝʨʠʘʣʴʥʳʤ (Mannheimia 
haemolytica, Salmonella spp.), ʚʠʨʫʩʥʳʤ 
(ʠʥʬʝʢʮʠʦʥʥʳʡ ʨʠʥʦʪʨʘʭʝʠʪ, ʨʦʪʘʚʠʨʫʩ, 
ʢʦʨʦʥʘʚʠʨʫʩ) ʧʘʪʦʛʝʥʘʤ [16, 48]; 

- ʧʝʨʩʠʩʪʠʨʫʶʱʘʷ ʠʥʬʝʢʮʠʷ (Persis-
tent Infection, PI) ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʠ ʠʥʬʠʮʠ-
ʨʦʚʘʥʠʠ ʧʣʦʜʘ ʥʝʮʠʪʦʧʘʪʦʛʝʥʥʳʤ ʰʪʘʤ-
ʤʦʤ ʚʠʨʫʩʘ ʜʦ 125-ʛʦ  ʜʥʷ  ʩʪʝʣʴʥʦʩʪʠ, ʢʦʛ- 

ʜʘ ʝʛʦ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʝʱʝ ʥʝ ʩʧʦʩʦʙʥʘ 
ʨʘʩʧʦʟʥʘʪʴ ʚʠʨʫʩ ʢʘʢ ʯʫʞʝʨʦʜʥʳʡ. ɺ ʨʝ-
ʟʫʣʴʪʘʪʝ ʨʦʞʜʘʝʪʩʷ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠ ʪʦ-
ʣʝʨʘʥʪʥʦʝ ʞʠʚʦʪʥʦʝ, ʢʦʪʦʨʦʝ ʧʦʞʠʟʥʝʥʥʦ 
ʚʳʜʝʣʷʝʪ ʚʠʨʫʩ ʚ ʚʳʩʦʢʠʭ ʪʠʪʨʘʭ (ʜʦ 109 
ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ/ʤʣ ʢʨʦʚʠ) ʠ ʩʣʫʞʠʪ ʦʩ-
ʥʦʚʥʳʤ ʨʝʟʝʨʚʫʘʨʦʤ ʠʥʬʝʢʮʠʠ ʚ ʩʪʘʜʝ [49];  

- ʤʫʢʦʟʥʘʷ ʙʦʣʝʟʥʴ (Mucosal Disease, 
MD). ʃʝʪʘʣʴʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʨʘʟʚʠʚʘʶʱʝ-
ʝʩ̫ ʠʩʢʣʁʯʠʪʝʣɹʥʦ ʫ ʧʝʨʩʠʩʪʝʥʪʥʦ ʠʥʬʠ-
ʮʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ (PI-ʞʠʚʦʪʥʳʭ) ʧʨʠ 
ʩʫʧʝʨʠʥʬʝʢʮʠʠ ʮʠʪʦʧʘʪʦʛʝʥʥʳʤ ʙʠʦʪʠ-
ʧʦʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʫʪʘʮʠʠ 
ʠʩʭʦʜʥʦʛʦ NCP-ʚʠʨʫʩʘ ʠʣʠ ʟʘʥʝʩʝʥʥʦʛʦ 
ʠʟʚʥʝ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʦʪʘʣʴʥʳʤ ʠʟʲʷʟʚ-
ʣʝʥʠʝʤ ʠ ʥʝʢʨʦʟʦʤ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ 
ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʨʦʪʦʚʦʡ ʠ 
ʥʦʩʦʚʦʡ ʧʦʣʦʩʪʝʡ. ʂʣʠʥʠʯʝʩʢʠ ʧʨʦʷʚʣʷʝʪ-
ʩʷ ʧʨʦʬʫʟʥʦʡ ʜʠʘʨʝʝʡ, ʯʘʩʪʦ ʩ ʧʨʠʤʝʩʴʶ 
ʢʨʦʚʠ, ʠʩʪʦʱʝʥʠʝʤ, ʣʠʭʦʨʘʜʢʦʡ ʠ ʩʝʧʩʠ-
ʩʦʤ. ʉʤʝʨʪʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪ 100 % ʚ ʪʝʯʝ-
ʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ [50]; 

- ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ. ʀʥʬʠ-
ʮʠʨʦʚʘʥʠʝ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʤʦʞʝʪ ʧʨʠʚʦ-
ʜʠʪʴ ʢ ʨʘʥʥʝʡ ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʩʤʝʨʪʠ, 
ʘʙʦʨʪʘʤ, ʤʝʨʪʚʦʨʦʞʜʝʥʠʷʤ, ʨʦʞʜʝʥʠʶ 
ʩʣʘʙʳʭ ʪʝʣʷʪ ʩ ʚʨʦʞʜʝʥʥʳʤʠ ʜʝʬʝʢʪʘʤʠ 
[48, 49]. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʤʦʥʠʪʦʨʠʥʛ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʮʠʨʢʫʣʷʮʠʠ ʚʠʨʫʩʘ ʜʠʘ-
ʨʝʠ ʂʈʉ ʚ 65,1 % ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʝʙʣʘʛʦ-
ʧʦʣʫʯʥʳʭ ʭʦʟʷʡʩʪʚ [16]. ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 
ʧʦʜʜʝʨʞʘʥʠʠ ʠʥʬʝʢʮʠʠ ʠʛʨʘʶʪ PI-ʞʠʚʦʪ-
ʥʳʝ, ʢʦʪʦʨʳʝ ʧʦʞʠʟʥʝʥʥʦ ʚʳʜʝʣʷʶʪ ʚʠʨʫʩ 
ʚ ʚʳʩʦʢʠʭ ʪʠʪʨʘʭ. ʆʥʠ ʤʦʛʫʪ ʚʳʛʣʷʜʝʪʴ 
ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʤʠ, ʥʦ ʧʦʩʪʦʷʥʥʦ ʚʳ-
ʜʝʣʷʶʪ ʚʠʨʫʩ ʚ ʚʳʩʦʢʠʭ ʪʠʪʨʘʭ, ʟʘʨʘʞʘʷ 
ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʦʜʜʝʨʞʠʚʘʷ 
ʮʠʨʢʫʣʷʮʠʶ ʚʦʟʙʫʜʠʪʝʣʷ ʚ ʩʪʘʜʝ. ʅʘʣʠʯʠʝ 
ʜʘʞʝ ʦʜʥʦʛʦ PI-ʞʠʚʦʪʥʦʛʦ ʚ ʩʪʘʜʝ ʤʦʞʝʪ 
ʧʨʠʚʦʜʠʪʴ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʨʷʤ ʟʘ ʩʯʝʪ 
ʘʙʦʨʪʦʚ, ʧʦʚʳʰʝʥʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʤʦʣʦʜ-
ʥʷʢʘ, ʩʥʠʞʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʟʘʪʨʘʪ 
ʥʘ ʣʝʯʝʥʠʝ ʚʪʦʨʠʯʥʳʭ ʠʥʬʝʢʮʠʡ. ʇʝʨʝʙʦ-
ʣʝʚʰʠʝ ʞʠʚʦʪʥʳʝ ʦʪʩʪʘʶʪ ʚ ʨʦʩʪʝ, ʫʚʝʣʠ-
ʯʠʚʘʝʪʩʷ ʩʝʨʚʠʩ-ʧʝʨʠʦʜ, ʨʘʩʪʝʪ ʯʘʩʪʦʪʘ ʧʦ-
ʚʪʦʨʥʳʭ ʦʩʝʤʝʥʝʥʠʡ [7, 49, 51]. 

ʇʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ ʜʣʷ 
ʦʙʥʘʨʫʞʝʥʠʷ ʚʠʨʫʩʥʦʛʦ ʛʝʥʦʤʘ ʈʅʂ ʚ  
ʪʢʘʥʷʭ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʯʫʚʩʪʚʠ-
ʪʝʣʴʥʳʤ ʠ ʩʧʝʮʠʬʠʯʥʳʤ ʤʝʪʦʜʦʤ ʠʜʝʥʪʠ-
ʬʠʢʘʮʠʠ ʧʝʨʩʠʩʪʠʨʫʶʱʠʭ ʚ ʦʨʛʘʥʠʟʤʝ ʚʠ-
ʨʫʩʦʚ. ʀʌɸ (ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ) 
ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʥʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 
ʠʣʠ  ʚ  ʧʨʦʙʘʭ  ʤʦʣʦʢʘ ʦʪ ʚʩʝʛʦ ʩʪʘʜʘ  (ʧʫʣ- 
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ʩʢʨʠʥʠʥʛ) ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʮʠʨ-
ʢʫʣʷʮʠʠ ʚʠʨʫʩʘ ʠ ʠʤʤʫʥʥʳʡ ʩʪʘʪʫʩ ʧʦʛʦ-
ʣʦʚʴʷ [48, 53, 55]. ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ 
ʜʘʥʥʳʝ ʤʝʪʦʜʳ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʨʘʤʢʘʭ ʤʦ-
ʥʠʪʦʨʠʥʛʘ ʠ ʧʨʦʛʨʘʤʤ ʢʦʥʪʨʦʣʷ ʚʠʨʫʩʘ 
ʜʠʘʨʝʠ ʂʈʉ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘ-
ʪʘʤʠ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʇʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʞʠʚʳʝ ʘʪʪʝʥʫʠʨʦ-
ʚʘʥʥʳʝ, ʪʘʢ ʠ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʚʘʢʮʠʥʳ 
ʧʨʦʪʠʚ ʚʠʨʫʩʘ ʜʠʘʨʝʠ ʂʈʉ. ɾʠʚʳʝ ʚʘʢʮʠ-
ʥʳ ʠʥʜʫʮʠʨʫʶʪ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʢʣʝʪʦʯ-
ʥʳʡ ʠ ʛʫʤʦʨʘʣʴʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʪʦʛʜʘ 
ʢʘʢ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʭʘʨʘʢʪʝ-
ʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʧʨʦʬʠʣʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, 
ʦʩʦʙʝʥʥʦ ʫ ʩʪʝʣʴʥʳʭ ʞʠʚʦʪʥʳʭ [48, 54, 56]. 
ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʚʘʢʮʠʥʘʮʠʠ ï ɻ ʪʦ ʟʘʱʠʪʘ 
ʧʣʦʜʘ ʦʪ ʪʨʘʥʩʧʣʘʮʝʥʪʘʨʥʦʛʦ ʠʥʬʠʮʠʨʦʚʘ-
ʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʨʦʞ-
ʜʝʥʠʷ PI-ʪʝʣʷʪ. ʂʦʨʦʚ ʚʘʢʮʠʥʠʨʫʶʪ ʜʦ ʦʩʝ-
ʤʝʥʝʥʠʷ ʠʣʠ ʥʝ ʧʦʟʜʥʝʝ 1ï1,5 ʤʝʩʷʮʝʚ ʜʦ 
ʦʪʝʣʘ, ʧʨʠ ʵʪʦʤ ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʠʚʦʪʥʳʭ 
ʠʩʧʦʣʴʟʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʥʘʢʪʠʚʠʨʦ-
ʚʘʥʥʳʝ ʚʘʢʮʠʥʳ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠ-
ʨʦʚʘʥʠʶ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 
ʘʥʪʠʪʝʣ ʠ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʚʝʨʪʠʢʘʣʴʥʦʡ 
ʧʝʨʝʜʘʯʠ ʚʠʨʫʩʘ [56, 57]. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʛʝʥʝʪʠʯʝʩʢʠʡ 
ʤʦʥʠʪʦʨʠʥʛ ʧʦʜʪʚʝʨʞʜʘʝʪ ʮʠʨʢʫʣʷʮʠʶ 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʝʥʦʪʠʧʘ BVDV-1 (76,9 % 
BVDV-1f ʠ 15 % BVDV-1a), ʯʪʦ ʪʨʝʙʫʝʪ ʫʯʝ-
ʪʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʘʥʪʠʛʝʥʥʦʡ ʩʧʝʮʠʬʠʢʠ ʧʨʠ 
ʧʦʜʙʦʨʝ ʚʘʢʮʠʥʥʳʭ ʰʪʘʤʤʦʚ [7, 52, 53]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, BRV, BCV ʠ BVDV 
ʷʚʣʷʶʪʩʷ ʚʝʜʫʱʠʤʠ ʚʠʨʫʩʥʳʤʠ ʘʛʝʥʪʘʤʠ ʚ 
ʵʪʠʦʣʦʛʠʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʵʥʪʝʨʠʪʦʚ ʥʦʚʦ-
ʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ. 

ʕʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʝ ʩʤʝʰʘʥʥʳʭ 
ʠʥʬʝʢʮʠʡ, ʛʜʝ ʚʠʨʫʩʳ ʜʝʡʩʪʚʫʶʪ ʩʠʥʝʨʛʠ-
ʯʝʩʢʠ, ʫʩʠʣʠʚʘʷ ʪʷʞʝʩʪʴ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦ-
ʷʚʣʝʥʠʡ ʠ ʣʝʪʘʣʴʥʦʩʪʴ. ʅʘʣʠʯʠʝ PI-ʞʠʚʦʪ-
ʥʳʭ ʩʣʫʞʠʪ ʧʦʩʪʦʷʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʠʨʫ-
ʩʘ ʚ ʩʪʘʜʝ. ʕʬʬʝʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʚʠʨʫʩ-
ʥʳʭ ʵʥʪʝʨʠʪʦʚ ʥʝʚʦʟʤʦʞʝʥ ʙʝʟ ʨʝʘʣʠʟʘʮʠʠ 
ʢʦʤʧʣʝʢʩʥʦʡ ʩʪʨʘʪʝʛʠʠ, ʚʢʣʶʯʘʶʱʝʡ ʩʚʦʝ-
ʚʨʝʤʝʥʥʫʶ ʚʘʢʮʠʥʘʮʠʶ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ 
ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʣʦʩʪʨʘʣʴʥʦʛʦ ʠʤʤʫ-
ʥʠʪʝʪʘ, ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʟʦʦʛʠʛʠʝʥʠʯʝ-
ʩʢʠʭ ʥʦʨʤ ʠ ʩʠʩʪʝʤʥʳʡ ʤʦʣʝʢʫʣʷʨʥʳʡ ʤʦ-
ʥʠʪʦʨʠʥʛ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʛʝʥʦʪʠʧʦʚ. 

ɺʳʩʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ, ʛʝʥʝ-
ʪʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʠʨʫʩʦʚ ʠ ʠʭ ʩʧʦ-
ʩʦʙʥʦʩʪʴ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʣʠʤʠʢʨʦʙʥʳʭ 
ʘʩʩʦʮʠʘʮʠʡ  ʦʙʦʩʥʦʚʳʚʘʶʪ  ʥʝʦʙʭʦʜʠʤʦʩʪʴ  

ʚʢʣʶʯʝʥʠʷ ʘʥʪʠʛʝʥʦʚ BRV, BCV ʠ BVDV ʚ 
ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʥʳʭ ʚʘʢʮʠʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ.  

 
ɿɸʂʃʖʏɽʅʀɽ 

ʇʨʦʚʝʜʝʥʥʳʡ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ 
ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʘʪʦʛʝʥʝʪʠʯʝ-
ʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʭ 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʥʬʝʢʮʠʦʥʥʳʭ ʵʥʪʝʨʠʪʦʚ 
ʂʈʉ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶ-
ʱʠʝ ʚʳʚʦʜʳ, ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʳʚʘʶʱʠʝ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 
ʢʦʤʧʣʝʢʩʥʦʡ ʚʠʨʫʩʥʦ-ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʚʘʢ-
ʮʠʥʳ: 

1. ʀʥʬʝʢʮʠʦʥʥʳʝ ʵʥʪʝʨʠʪʳ ʥʦʚʦ-
ʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʚ 50ï80 % ʩʣʫʯʘʝʚ ʠʤʝʶʪ 
ʩʤʝʰʘʥʥʫʶ ʚʠʨʫʩʥʦ-ʙʘʢʪʝʨʠʘʣʴʥʫʶ ʧʨʠ-
ʨʦʜʫ. ɼʦʤʠʥʠʨʫʶʱʠʤʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʚ 
ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʷʚʣʷʶʪʩʷ ʵʥʪʝʨʦʪʦʢ-
ʩʠʛʝʥʥʳʝ ʰʪʘʤʤʳ Escherichia coli, ʵʢʩ-
ʧʨʝʩʩʠʨʫʶʱʠʝ ʬʠʤʙʨʠʠ K99, F41, A20, 
K88, ʘ ʪʘʢʞʝ ʚʠʨʫʩʥʳʝ ʧʘʪʦʛʝʥʳ BRV, BCV 
ʠ BVDV. ʇʨʠʤʝʥʝʥʠʝ ʤʦʥʦ- ʠʣʠ ʙʠʚʘʣʝʥʪ-
ʥʳʭ ʚʘʢʮʠʥ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʜʝʢʚʘʪʥʦʡ 
ʟʘʱʠʪʳ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʠʤʠʢʨʦʙʥʦʡ ʮʠʨʢʫ-
ʣʷʮʠʠ. 

2. ɺʠʨʫʩʥʳʝ ʠʥʬʝʢʮʠʠ ʚʳʟʳʚʘʶʪ 
ʮʠʪʦʧʘʪʠʯʝʩʢʦʝ ʧʦʨʘʞʝʥʠʝ ʢʠʰʝʯʥʦʛʦ 
ʵʧʠʪʝʣʠʷ ʠ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʶ, ʩʦʟʜʘʚʘʷ 
ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʘʜʛʝʟʠʠ ʠ ʢʦ-
ʣʦʥʠʟʘʮʠʠ ʵʥʪʝʨʦʪʦʢʩʠʛʝʥʥʳʤʠ E. coli. 
ʊʘʢʘʷ ʘʩʩʦʮʠʘʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʪʷʞʝ-
ʣʦʤʫ ʪʝʯʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʷ, ʫʚʝʣʠʯʝʥʠʶ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʙʦʣʝʟʥʠ ʠ ʧʦʚʳʰʝʥʠʶ 
ʣʝʪʘʣʴʥʦʩʪʠ. 

3. ɺʠʨʫʩʥʦ-ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʘʪʦʛʝʥʳ 
ʧʦʨʘʞʘʶʪ ʪʝʣʷʪ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʥʦʚʦ-
ʨʦʞʜʝʥʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ 
ʚʘʢʮʠʥʳ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʟʘʱʠʪʫ ʪʝ-
ʣʷʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʧʝ-
ʨʠʦʜʘ. 

4. ʇʨʠʩʫʪʩʪʚʠʝ ʧʝʨʩʠʩʪʠʨʫʶʱʝ ʠʥ-
ʬʠʮʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʮʠʨʢʫʣʷʮʠʷ 
ʧʦʣʠʚʘʣʝʥʪʥʳʭ ʰʪʘʤʤʦʚ E. coli ʘʩʩʦʮʠʠ-
ʨʦʚʘʥʳ ʩʦ ʩʥʠʞʝʥʠʝʤ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʠ, ʫʭʫʜʰʝʥʠʝʤ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʟʘʪʨʘʪ ʥʘ ʣʝʯʝ-
ʥʠʝ. ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʚʘʢʮʠʥ ʧʦʟ-
ʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʪʝʣʷʪ ʥʘ   
40ï60 %, ʩʤʝʨʪʥʦʩʪʴ ï ʥʘ 60ï80 %, ʤʠʥʠ-
ʤʠʟʠʨʦʚʘʪʴ ʧʦʪʝʨʠ ʦʪ ʚʳʥʫʞʜʝʥʥʦʡ ʚʳ-
ʙʨʘʢʦʚʢʠ ʠ ʩʦʢʨʘʱʘʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʘʥʪʠ-
ʙʠʦʪʠʢʦʪʝʨʘʧʠʠ. 

5. ʄʦʣʝʢʫʣʷʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʚ ʈʝʩ-
ʧʫʙʣʠʢʝ  ɹʝʣʘʨʫʩʴ  ʧʦʜʪʚʝʨʞʜʘʝʪ  ʧʨʝʦʙʣʘ- 
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ʜʘʥʠʝ ʛʝʥʦʪʠʧʘ BVDV-1 ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 
ʬʠʤʙʨʠʘʣʴʥʳʭ ʪʠʧʦʚ E. coli (K99, F41, A20, 
K88), ʘ ʪʘʢʞʝ ʨʦʪʘʚʠʨʫʩʥʳʭ ʛʝʥʦʪʠʧʦʚ G6/
G10. ʈʘʟʨʘʙʦʪʢʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʚʘʢʮʠʥʳ ʩ 
ʫʯʝʪʦʤ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠ ʘʥʪʠ-
ʛʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚʦʟʙʫʜʠʪʝʣʝʡ ʦʙʝʩʧʝʯʠʪ 
ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʠ ʥʘʜʝʞ-
ʥʦʩʪʴ ʟʘʱʠʪʳ. 

6. ʂʣʶʯʝʚʳʤ ʤʝʭʘʥʠʟʤʦʤ ʟʘʱʠʪʳ 
ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʷʚʣʷʝʪʩʷ ʧʘʩʩʠʚʥʳʡ 
ʠʤʤʫʥʠʪʝʪ, ʬʦʨʤʠʨʫʝʤʳʡ ʯʝʨʝʟ ʤʦʣʦʟʠʚʦ. 
ɺʘʢʮʠʥʘʮʠʷ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʟʘ 6ï8 ʥʝʜʝʣʴ 
ʜʦ ʦʪʝʣʘ ʢʦʤʧʣʝʢʩʥʳʤ ʧʨʝʧʘʨʘʪʦʤ, ʩʦʜʝʨ-
ʞʘʱʠʤ ʚʩʝ ʩʝʤʴ ʘʥʪʠʛʝʥʦʚ, ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʩʠʥʪʝʟ ʚʳʩʦʢʦʛʦ ʪʠʪʨʘ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥ-
ʪʠʪʝʣ ʠ ʠʭ ʘʢʪʠʚʥʳʡ ʪʨʘʥʩʬʝʨ ʚ ʤʦʣʦʟʠʚʦ. 
ʇʨʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʚʳʧʦʡʢʝ ʵʪʦ ʩʦʟʜʘʝʪ 
ʠʤʤʫʥʥʳʡ ʙʘʨʴʝʨ ʚ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʡ 
ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʪʝʣʷʪ. 

7. ʋʩʧʝʰʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʠʥʬʝʢʮʠ-
ʦʥʥʳʭ ʵʥʪʝʨʠʪʦʚ ʫ ʪʝʣʷʪ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ 
ʧʨʠ   ʩʦʯʝʪʘʥʠʠ  ʩʧʝʮʠʬʠʯʝʩʢʦʡ  ʠʤʤʫʥʠʟʘ- 

ʮʠʠ ʩ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʤʝʨʘʤʠ: ʩʦʙʣʶ-
ʜʝʥʠʝʤ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ, ʩʚʦʝʚʨʝʤʝʥ-
ʥʦʡ ʚʳʧʦʡʢʦʡ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʤʦʣʦʟʠʚʘ ʥʦ-
ʚʦʨʦʞʜʝʥʥʳʤ ʪʝʣʷʪʘʤ, ʨʘʟʜʝʣʴʥʳʤ ʩʦʜʝʨ-
ʞʘʥʠʝʤ ʞʠʚʦʪʥʳʭ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ 
ʛʨʫʧʧ ʠ ʩʠʩʪʝʤʥʳʤ ʤʦʥʠʪʦʨʠʥʛʦʤ ʮʠʨʢʫ-
ʣʠʨʫʶʱʠʭ ʰʪʘʤʤʦʚ. ʂʦʤʧʣʝʢʩʥʘʷ ʚʘʢʮʠ-
ʥʘ ʩʪʘʥʦʚʠʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ 
ʵʪʦʡ ʩʪʨʘʪʝʛʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʮʝʣʝʚʫʶ ʟʘ-
ʱʠʪʫ ʦʪ ʜʦʤʠʥʠʨʫʶʱʠʭ ʧʘʪʦʛʝʥʦʚ. 

ʉʦʟʜʘʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʢʦʤʧʣʝʢʩ-
ʥʦʡ ʚʠʨʫʩʥʦ-ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʚʘʢʮʠʥʳ ʧʨʦ-
ʪʠʚ ʨʦʪʘʚʠʨʫʩʘ, ʢʦʨʦʥʘʚʠʨʫʩʘ, ʚʠʨʫʩʘ ʜʠʘ-
ʨʝʠ ʂʈʉ, Escherichia coli (K99, F41, A20, 
K88) ʷʚʣʷʝʪʩʷ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʡ ʠ ʵʢʦ-
ʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʤʝʨʦʡ, ʥʘʧʨʘʚ-
ʣʝʥʥʦʡ ʥʘ ʩʥʠʞʝʥʠʝ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ 
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Summary 

This article presents the results of antigen testing of experimental vaccine samples for the prevention of avian 
metapneumovirus infection. The samples were produced using Vero cell culture and SPF embryos. 
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ɺɺɽɼɽʅʀɽ 
ʄʝʪʘʧʥʝʚʤʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ 

(ʄʇɺʀ) ï ʟʘʙʦʣʝʚʘʥʠʝ ʢʫʨ, ʬʘʟʘʥʦʚ, ʫʪʦʢ ʠ 
ʠʥʜʝʝʢ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʚʦʩʧʘʣʠʪʝʣʴ-
ʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʜʳʭʘʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ. ʋ 
ʠʥʜʝʝʢ ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦʪʝʢʘʝʪ ʚ ʚʠʜʝ ʨʠʥʦ-
ʪʨʘʭʝʠʪʘ (Turkey Rhino Tracheitis ï TRT), 
ʚʦʩʧʘʣʝʥʠʷ ʥʦʩʦʚʳʭ ʭʦʜʦʚ, ʩʠʥʫʩʦʚ ʠ ʪʨʘ-
ʭʝʠ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʟʘʪʨʫʜʥʝʥʥʳʤ ʜʳʭʘ-
ʥʠʝʤ, ʯʠʭʘʥʠʝʤ, ʭʨʠʧʘʤʠ, ʥʘʟʘʣʴʥʳʤʠ ʚʳ-
ʜʝʣʝʥʠʷʤʠ; ʫ ʢʫʨ ʠ ʮʳʧʣʷʪ ʧʦʨʘʞʘʶʪʩʷ 
ʚʝʨʭʥʠʝ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ, ʘ ʧʨʠ ʦʩʣʦʞʥʝ-
ʥʠʷʭ ʧʨʦʷʚʣʷʝʪʩʷ ʩʠʥʜʨʦʤ ʨʘʩʧʫʭʰʝʡ ʛʦʣʦ-
ʚʳ (Swollen head syndrome ï SHS), ʧʨʠ ʢʦ-
ʪʦʨʦʤ ʚʦʩʧʘʣʷʶʪʩʷ ʠʥʬʨʘʦʨʙʠʪʘʣʴʥʳʝ ʩʠ-
ʥʫʩʳ [2].  

ʅʦʚʘʷ ʙʦʣʝʟʥʴ ʢʫʨ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷ-
ʣʘʩʴ ʧʦʨʘʞʝʥʠʝʤ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫ-
ʪʝʡ ʫ ʨʘʟʥʦʚʦʟʨʘʩʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ, ʚʧʝʨʚʳʝ 
ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʙʦʣʝʝ 40 ʣʝʪ ʥʘʟʘʜ ʚ ʖʞ-
ʥʦʡ ɸʬʨʠʢʝ. ʇʨʠʟʥʘʢʠ ʙʳʣʠ ʦʯʝʥʴ ʧʦʭʦʞʠ 
ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʥʴʶʢʘʩʣʩʢʦʡ ʙʦʣʝʟʥʠ (ʅɹ), 
ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʙʨʦʥʭʠʪʘ ʢʫʨ (ʀɹʂ), ʠʥ-
ʬʝʢʮʠʦʥʥʦʛʦ ʣʘʨʠʥʛʦʪʨʘʭʝʠʪʘ ʧʪʠʮ ʠ ʜʨʫ-
ʛʠʭ ʙʦʣʝʟʥʝʡ, ʧʨʦʪʝʢʘʶʱʠʭ ʩ ʧʦʨʘʞʝʥʠʝʤ 
ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ [5]. ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣʦ 
ʚʳʷʚʣʝʥʦ,   ʯʪʦ  ʜʘʥʥʘʷ   ʠʥʬʝʢʮʠʷ  ʚʳʟʚʘʥʘ  

ʈʅʂ-ʩʦʜʝʨʞʘʱʠʤ ʚʠʨʫʩʦʤ, ʢʦʪʦʨʳʡ ʦʪʥʦ-
ʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ Pneumoviridae (ʩ 2016 ʛ. 
ʚʳʜʝʣʝʥʦ ʠʟ ʨʘʥʝʝ ʝʜʠʥʦʛʦ ʩʝʤʝʡʩʪʚʘ Pa-
ramyxoviridae), ʨʦʜ Metapneumovirus, ʚʠʜ 
Avian Metapneumovirus (aMPV) [8]. ʄʇɺʀ 
ʧʦʜʚʝʨʞʝʥʳ ʧʪʠʮʳ ʚ ʣʶʙʦʤ ʚʦʟʨʘʩʪʝ, ʦʜ-
ʥʘʢʦ ʫ ʙʨʦʡʣʝʨʦʚ ʙʦʣʝʟʥʴ ʯʘʱʝ ʧʨʦʷʚʣʷʝʪ-
ʩʷ ʚ ʚʦʟʨʘʩʪʝ 2ï6 ʥʝʜʝʣʴ, ʘ ʫ ʢʫʨ-ʥʝʩʫʰʝʢ 
ʠ ʧʣʝʤʝʥʥʦʡ ʧʪʠʮʳ ï ʚ ʥʘʯʘʣʝ ʷʡʮʝʢʣʘʜʢʠ 
[3]. ʉ ʚʦʟʨʘʩʪʦʤ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʚʠʨʫ-
ʩʫ ʩʥʠʞʘʝʪʩʷ [4]. 

ɺʦʟʙʫʜʠʪʝʣʴ ʄʇɺʀ ʦʢʘʟʳʚʘʝʪ ʠʤ-
ʤʫʥʦʜʝʧʨʝʩʩʠʚʥʦʝ ʜʝʡʩʪʚʠʝ, ʩʥʠʞʘʷ ʦʙ-
ʱʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʠ ʪʝʤ ʩʘ-
ʤʳʤ ʧʦʚʳʰʘʷ ʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʪʘʢʠʤ 
ʧʘʪʦʣʦʛʠʷʤ, ʢʘʢ ʛʝʧʘʪʠʪ, ʧʝʨʠʢʘʨʜʠʪ, ʛʠʜ-
ʨʦʧʝʨʠʢʘʨʜʠʪ (ʩʢʦʧʣʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠ-
ʯʝʩʪʚʘ ʞʠʜʢʦʩʪʠ ʚ ʧʝʨʠʢʘʨʜʝ), ʧʥʝʚʤʦʥʠʷ, 
ʘʵʨʦʩʘʢʢʫʣʠʪ, ʦʧʫʭʘʥʠʝ ʩʢʘʢʘʪʝʣʴʥʳʭ ʩʫ-
ʩʪʘʚʦʚ. ʂʦʥʛʣʦʤʝʨʘʮʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʠʢ-
ʨʦʦʨʛʘʥʠʟʤʘʤʠ ʦʪʷʛʦʱʘʶʪ ʢʣʠʥʠʯʝʩʢʦʝ 
ʧʨʦʷʚʣʝʥʠʝ ʙʦʣʝʟʥʠ, ʧʦʩʪʘʥʦʚʢʫ ʜʠʘʛʥʦʟʘ 
ʠ ʤʝʨʳ ʣʠʢʚʠʜʘʮʠʠ [2]. 

ʈʝʧʣʠʢʘʮʠʷ ʤʝʪʘʧʥʝʚʤʦʚʠʨʫʩʘ ʚ ʦʨ-
ʛʘʥʠʟʤʝ ʧʪʠʮʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʵʧʠʪʝʣʠʠ ʜʳ-
ʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʠ ʚ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪ-
ʢʘʭ ʷʡʮʝʚʦʜʘ.  ʇʦʵʪʦʤʫ  ʚ ʥʘʯʘʣʝ ʟʘʙʦʣʝʚʘ- 
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ʥʠʷ ʤʝʪʘʧʥʝʚʤʦʚʠʨʫʩ ʚʳʟʳʚʘʝʪ ʣʠʰʴ ʨʝ-
ʩʧʠʨʘʪʦʨʥʳʝ ʩʠʤʧʪʦʤʳ, ʘ ʟʘʪʝʤ ʧʨʦʠʩʭʦ-
ʜʠʪ ʠʥʚʦʣʶʮʠʷ ʷʠʯʥʠʢʦʚ ʠ ʷʡʮʝʚʦʜʦʚ, ʩʦ-
ʧʨʦʚʦʞʜʘʶʱʘʷʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ 
ʷʡʮʝʥʦʩʢʦʩʪʠ (ʜʦ 30 %) [7]. 

ʄʝʪʘʧʥʝʚʤʦʚʠʨʫʩ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 
4 ʧʦʜʪʠʧʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʠ ʘʤʠʥʦʢʠʩʣʦʪ: A, B, C, D. ʇʦʜʪʠʧʳ A 
ʠ B ʯʘʱʝ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʚ ɽʚʨʦʧʝ, ɸʟʠʠ, 
ʖʞʥʦʡ ʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ, C ʠ D ʚʳʜʝ-
ʣʷʣʠʩʴ ʦʪ ʙʨʦʡʣʝʨʦʚ ʠ ʠʥʜʝʝʢ ʚ ʉʐɸ. ɼʣʷ 
ʩʦʩʝʜʥʠʭ ʩ ʈʝʩʧʫʙʣʠʢʦʡ ɹʝʣʘʨʫʩʴ ʩʪʨʘʥ 
ʜʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ, ʧʝʨ-
ʚʳʝ ʚʩʧʳʰʢʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʪʦʣʴʢʦ ʚ ʧʦ-
ʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 
ʩʣʫʯʘʠ ʚ ʋʢʨʘʠʥʝ [6, 7] ʠ ʈʦʩʩʠʠ, ʛʜʝ ʫʩʪʘ-
ʥʦʚʣʝʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʄʇɺ ʧʪʠʮ ʢ ʜʣʠʪʝʣʴ-
ʥʦʡ ʧʝʨʩʠʩʪʝʥʮʠʠ ʩʨʝʜʠ ʧʪʠʮʝʧʦʛʦʣʦʚʴʷ 
ʦʪʜʝʣʴʥʳʭ ʭʦʟʷʡʩʪʚ. ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘ-
ʨʫʩʴ ʚʩʧʳʰʝʢ ʤʝʪʘʧʥʝʚʤʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢ-
ʮʠʠ ʥʝ ʚʳʷʚʣʝʥʦ, ʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʪʠʮʝ-
ʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʦʚʦʜʷʪ ʧʨʦʬʠ-
ʣʘʢʪʠʯʝʩʢʫʶ ʚʘʢʮʠʥʘʮʠʶ ʠʤʧʦʨʪʥʳʤʠ ʚʘʢ-
ʮʠʥʘʤʠ. ʆʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ 
ʚʘʢʮʠʥʘʮʠʠ ʚ ʧʝʨʚʳʝ ʩʫʪʢʠ ʞʠʟʥʠ ʮʳʧʣʷʪ. 
ʅʝʩʫʰʝʢ ʚʘʢʮʠʥʠʨʫʶʪ ʜʚʘʞʜʳ, ʘ ʙʨʦʡʣʝ-
ʨʦʚ ï ʦʜʥʦʢʨʘʪʥʦ [1]. 

ɽʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʝʜʦʪʚʨʘ-
ʱʝʥʠʷ ʤʘʩʩʦʚʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʪʠʮ ʷʚʣʷ-
ʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ 
ʥʦʨʤ ʠ ʧʨʦʚʝʜʝʥʠʝ ʚʘʢʮʠʥʘʮʠʡ ʩ ʧʝʨʚʳʭ 
ʜʥʝʡ ʞʠʟʥʠ ʮʳʧʣʷʪ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟ-
ʨʘʙʦʪʘʥʳ ʢʘʢ ʞʠʚʳʝ ʘʪʪʝʥʫʠʨʦʚʘʥʥʳʝ, ʪʘʢ 
ʠ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʚʘʢʮʠʥʳ. ʉʦʟʜʘʥʠʝ 
ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʚʘʢʮʠʥʳ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 
ʤʝʪʘʧʥʝʚʤʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʪʠʮ ʚ ʟʥʘ-
ʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʦʢʨʘʪʠʪ ʟʘʪʨʘʪʳ ʥʘ   
ʠʤʤʫʥʠʟʘʮʠʶ ʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 
ʫʢʨʝʧʣʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʩʪʨʘʥʳ. 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʩʨʘʚ-
ʥʠʪʝʣʴʥʦʝ ʠʩʧʳʪʘʥʠʝ ʘʥʪʠʛʝʥʥʦʡ ʘʢʪʠʚʥʦ-
ʩʪʠ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʚʘʢʮʠʥʳ çɸʚʠ-
ʧʥʝʚʤè, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ 
ʚʠʨʫʩʘ çʂʄʀʕɺ-V147è ʥʘ ʉʇʌ-ʵʤʙʨʠʦʥʘʭ 
ʢʫʨ ʠ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ Vero. 

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʙʘʟʝ ʦʪʜʝʣʘ 

ʙʦʣʝʟʥʝʡ ʧʪʠʮ ʠ ʧʯʝʣ ʈʋʇ çʀʥʩʪʠʪʫʪ ʵʢʩ-
ʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳ-
ʰʝʣʝʩʩʢʦʛʦè. ɺ ʧʨʦʮʝʩʩʝ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ 
ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʚʘʢʮʠʥʳ ʜʣʷ ʧʨʦʬʠʣʘʢ-
ʪʠʢʠ ʤʝʪʘʧʥʝʚʤʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʪʠʮ 
ʙʳʣ   ʠʩʧʦʣʴʟʦʚʘʥ   ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ   ʚʘʢ- 

ʮʠʥʥʳʡ ʰʪʘʤʤ çʂʄʀʕɺ-V147è ʤʝʪʘʧʥʝʚ-
ʤʦʚʠʨʫʩʘ ʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʥʝ 
ʥʠʞʝ 3,25 lg ʊʎɼ50/ʩʤ3, ʜʝʧʦʥʠʨʦʚʘʥʥʳʡ ʚ 
ʢʦʣʣʝʢʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʈʋʇ çʀʥ-
ʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ   
ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦè. ʅʘʢʦʧʣʝʥʠʝ ʚʠ-
ʨʫʩʦʣʦʛʠʯʝʩʢʦʡ ʤʘʩʩʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʫʣʴ-
ʪʫʨʝ ʢʣʝʪʦʢ Vero ʠ ʉʇʌ-ʢʫʨʠʥʳʭ ʵʤʙʨʠʦ-
ʥʘʭ. ʇʝʨʝʚʠʚʘʝʤʫʶ ʢʫʣʴʪʫʨʫ ʢʣʝʪʦʢ Vero 
48 ʯ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʦ 100%-ʥʳʤ ʤʦʥʦ-
ʩʣʦʝʤ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʨʦʩʪʦʚʦʡ ʩʨʝʜʳ, ʜʚʘ-
ʞʜʳ ʧʨʦʤʳʚʘʣʠ ʨʘʩʪʚʦʨʦʤ ʍʝʥʢʩʘ ʩ ʘʥʪʠ-
ʙʠʦʪʠʢʘʤʠ (ʧʝʥʠʮʠʣʣʠʥ 100 ɽɼ/ʩʤ3 ʠ 
ʩʪʨʝʧʪʦʤʠʮʠʥ 50 ʤʢʛ/ʩʤ3), ʠʥʬʠʮʠʨʦʚʘʣʠ 
ʰʪʘʤʤʦʤ ʤʝʪʘʧʥʝʚʤʦʚʠʨʫʩʘ çʂʄʀʕɺ-
V147è ʩ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴʶ ʟʘʨʘʞʝʥʠʷ     
0,1 ʊʎɼ/ʢʣ. ʠ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫ-
ʨʝ 37,5 Áʉ ʚ ʪʝʯʝʥʠʝ 1 ʯ ʜʣʷ ʢʦʥʪʘʢʪʘ ʚʠʨʫ-
ʩʘ ʩ ʢʣʝʪʢʦʡ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ 
ʩʨʝʜʳ ʜʣʷ ʧʝʨʝʚʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ 
Vero ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʨʝʜʫ DMEM ʩ ʜʦʙʘʚ-
ʣʝʥʠʝʤ 2 % ʕʊʉ. ɿʘʨʘʞʝʥʥʫʶ ʢʫʣʴʪʫʨʫ 
ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37,5 Áʉ. 
ɼʣʷ ʢʦʥʪʨʦʣʷ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ ʦʩʪʘʚʣʷʣʠ 
ʥʝʟʘʨʘʞʝʥʥʳʤʠ 4 ʤʘʪʨʘʩʘ, ʨʦʩʪʦʚʫʶ ʧʠʪʘ-
ʪʝʣʴʥʫʶ ʩʨʝʜʫ ʚ ʢʦʪʦʨʳʭ ʧʦʩʣʝ 2-ʢʨʘʪʥʦʛʦ 
ʧʨʦʤʳʚʘʥʠʷ ʤʦʥʦʩʣʦʷ ʨʘʩʪʚʦʨʦʤ ʍʝʥʢʩʘ ʩ 
ʘʥʪʠʙʠʦʪʠʢʘʤʠ (ʧʝʥʠʮʠʣʣʠʥ 100 ɽɼ/ʩʤ3 ʠ 
ʩʪʨʝʧʪʦʤʠʮʠʥ 50 ʤʢʛ/ʩʤ3) ʟʘʤʝʥʷʣʠ ʥʘ 
ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ. ʂʦʥʪʨʦʣʴʥʳʝ ʤʘʪʨʘʩʳ 
ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩ 
ʠʥʬʠʮʠʨʦʚʘʥʥʳʤʠ. ʇʨʦʚʦʜʠʣʠ ʝʞʝʜʥʝʚ-
ʥʫʶ ʤʠʢʨʦʩʢʦʧʠʶ. ʈʘʟʤʥʦʞʝʥʠʝ ʚʠʨʫʩʘ ʚ 
ʧʝʨʝʚʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ Vero ʦʧʨʝ-
ʜʝʣʷʣʠ ʧʦ ʭʘʨʘʢʪʝʨʥʦʤʫ ʎʇɼ (ʦʙʨʘʟʦʚʘ-
ʥʠʝ ʦʢʨʫʛʣʳʭ ʢʣʝʪʦʢ ʚ ʤʦʥʦʩʣʦʝ, ʩʠʥʮʠʪʠʷ 
ʠ ʨʘʟʨʫʰʝʥʠʝ ʤʦʥʦʩʣʦʷ). ʆʧʳʪʥʳʝ ʤʘʪʨʘ-
ʩʳ ʟʘʤʦʨʘʞʠʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʤʠʥʫʩ      
20 Áʉ, ʟʘʪʝʤ ʨʘʟʤʦʨʘʞʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪ-
ʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʦʩʚʝʪʣʷʣʠ ʥʠʟʢʦʩʢʦʨʦʩʪ-
ʥʳʤ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʧʨʠ 600g ʚ ʪʝʯʝ-
ʥʠʝ 20 ʤʠʥ, ʨʅ ʩʫʩʧʝʥʟʠʠ ʜʦʚʦʜʠʣʠ ʜʦ 
7,4ï7,6. ʀʟ ʦʙʱʝʡ ʧʨʦʙʳ ʦʪʙʠʨʘʣʠ 10 ʩʤ3 
ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-
ʩʪʠ ʚʠʨʫʩʘ, ʢʦʥʪʨʦʣʷ ʩʪʝʨʠʣʴʥʦʩʪʠ. ʀʩʧʳ-
ʪʘʥʠʷ ʥʘ ʩʪʝʨʠʣʴʥʦʩʪʴ ʧʨʦʚʦʜʠʣʠ ʥʘ ʄʇɸ, 
ʄʇɹ, ʘʛʘʨ ʉʘʙʫʨʦ. ʊʠʪʨʘʮʠʶ ʤʝʪʘʧʥʝʚʤʦ-
ʚʠʨʫʩʘ ʧʨʦʚʦʜʠʣʠ ʚ 96-ʣʫʥʦʯʥʳʭ ʧʣʘʥʰʝ-
ʪʘʭ ʩ ʢʫʣʴʪʫʨʘʣʴʥʳʤ ʤʦʥʦʩʣʦʝʤ Vero. 
ɽʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 5ï7 ʩʫʪʦʢ ʧʨʦʚʦʜʠʣʠ 
ʫʯʝʪ ʮʠʪʦʧʘʪʦʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʚʳʨʘʞʘʷ 
ʝʛʦ ʧʦ 4-ʢʨʝʩʪʦʚʦʡ ʩʠʩʪʝʤʝ. ɺʝʣʠʯʠʥʫ ʪʠʪ-
ʨʘ ʚʳʯʠʩʣʷʣʠ ʧʦ ʤʝʪʦʜʫ L.J. Reed &          
H. Muench ʠ ʚʳʨʘʞʘʣʠ ʚ lg ʊʎɼ50 ʚ 1,0 ʩʤ

3 
(ʪʢʘʥʝʚʘʷ ʮʠʪʦʧʘʪʦʛʝʥʥʘʷ ʜʦʟʘ). 
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ɼʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘ ʉʇʌ-ʢʫʨʠ-
ʥʳʭ ʵʤʙʨʠʦʥʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʤʙʨʠʦʥʳ     
9-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠʥʢʫʙʘʮʠʠ. ɿʘʨʘʞʘʣʠ 
10-ʢʨʘʪʥʳʤʠ (10-1ï10-8) ʨʘʟʚʝʜʝʥʠʷʤʠ 
ʰʪʘʤʤʘ çʂʄʀʕɺ-V147è ʤʝʪʘʧʥʝʚʤʦʚʠʨʫ-
ʩʘ ʧʪʠʮ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟ-
ʚʠʪʠʷ ʟʘʨʦʜʳʰʝʡ ʚ ʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ ʷʡʮʘʭ 
ʚ ʧʝʨʠʦʜ ʠʥʢʫʙʘʮʠʠ ʩʦʙʣʶʜʘʣʠ ʦʧʨʝʜʝʣʝʥ-
ʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʚʣʘʞʥʦʩʪʴ. ʗʡʮʘ ʥʘʭʦ-
ʜʠʣʠʩʴ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʠʥʢʫʙʘʪʦʨʝ ʧʨʠ ʪʝʤ-
ʧʝʨʘʪʫʨʝ 37 ÁC, ʘ ʚʣʘʞʥʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ     
70 %. ʕʤʙʨʠʦʥʳ ʩʪʘʚʠʣʠ ʚ ʩʧʝʮʠʘʣʴʥʳʝ 
ʰʪʘʪʠʚʳ ʚʦʟʜʫʰʥʦʡ ʢʘʤʝʨʦʡ ʚʚʝʨʭ.  

ɺ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʝ ʵʤʙʨʠʦʥʳ 
ʦʚʦʩʢʦʧʠʨʦʚʘʣʠ ʠ ʦʪʤʝʯʘʣʠ ʧʨʦʩʪʳʤ ʢʘ-
ʨʘʥʜʘʰʦʤ ʛʨʘʥʠʮʫ ʚʦʟʜʫʰʥʦʛʦ ʧʨʦʩʪʨʘʥ-
ʩʪʚʘ. ɼʣʷ ʟʘʨʘʞʝʥʠʷ ʧʨʠʛʦʜʥʳ ʪʦʣʴʢʦ ʞʠ-
ʚʳʝ ʵʤʙʨʠʦʥʳ. ɼʣʷ ʵʪʦʛʦ ʥʘ ʦʚʦʩʢʦʧʝ ʧʨʦ-
ʚʝʨʷʣʠ ʥʘʧʦʣʥʝʥʥʦʩʪʴ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫ-
ʜʦʚ ʭʦʨʠʦʥʘʣʣʘʥʪʦʠʩʥʦʡ ʦʙʦʣʦʯʢʠ. ʇʨʠʤʝ-
ʥʷʣʠ ʤʝʪʦʜ ʟʘʨʘʞʝʥʠʷ ʥʘ ʭʦʨʠʦʥʘʣʣʘʥʪʦʠʩ-
ʥʫʶ ʦʙʦʣʦʯʢʫ. ʇʝʨʝʜ ʟʘʨʘʞʝʥʠʝʤ ʦʙʣʘʩʪʴ 
ʚʦʟʜʫʰʥʦʡ ʢʘʤʝʨʳ ʧʨʦʪʠʨʘʣʠ 70%-ʥʳʤ 
ʩʧʠʨʪʦʤ ʩ ʧʦʤʦʱʴʶ ʚʘʪʥʦʛʦ ʪʘʤʧʦʥʘ, ʟʘʪʝʤ 
ʬʣʘʤʙʠʨʦʚʘʣʠ ʬʘʢʝʣʦʤ. ʇʨʠ ʧʦʤʦʱʠ ʧʨʦ-
ʙʦʡʥʠʢʘ ʜʝʣʘʣʠ ʥʝʙʦʣʴʰʦʝ ʦʪʚʝʨʩʪʠʝ ʚ 
ʮʝʥʪʨʝ ʧʫʛʠ. ʕʪʦ ʦʪʚʝʨʩʪʠʝ ʠ ʷʚʣʷʣʦʩʴ ʤʝ-
ʩʪʦʤ ʚʚʝʜʝʥʠʷ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʛʦ ʤʘʪʝʨʠʘ-
ʣʘ. ʉ ʧʦʤʦʱʴʶ ʰʧʨʠʮʘ ʩ ʪʫʧʦʡ ʠʛʣʦʡ ʚʚʦ-
ʜʠʣʠ ʚʠʨʫʩʩʦʜʝʨʞʘʱʠʡ ʤʘʪʝʨʠʘʣ ʚ ʜʦʟʝ     
0,2 ʤʣ. ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʦʪʚʝʨʩʪʠʝ ʟʘʣʠʚʘʣʠ 
ʩʪʝʨʠʣʴʥʳʤ ʧʘʨʘʬʠʥʦʤ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʠʩ-
ʧʦʣʴʟʦʚʘʣʠ 10 ʉʇʌ-ʵʤʙʨʠʦʥʦʚ, ʢʦʪʦʨʳʤ 
ʚʚʦʜʠʣʠ ʩʪʝʨʠʣʴʥʳʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩ-
ʪʚʦʨ ʧʦ ʘʥʘʣʦʛʠʯʥʦʡ ʤʝʪʦʜʠʢʝ. ʇʦʩʣʝ ʟʘʨʘ-
ʞʝʥʠʷ ʵʤʙʨʠʦʥʳ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ     
7 ʩʫʪʦʢ ʠ ʝʞʝʜʥʝʚʥʦ ʦʚʦʩʢʦʧʠʨʦʚʘʣʠ. ʕʤ-
ʙʨʠʦʥʳ, ʧʦʛʠʙʰʠʝ ʚ ʪʝʯʝʥʠʝ 48 ʯ, ʚʳʙʨʘʢʦ-
ʚʳʚʘʣʠ, ʦʩʪʘʣʴʥʳʝ ʧʦ ʠʩʪʝʯʝʥʠʠ ʩʨʦʢʘ ʠʥ-
ʢʫʙʘʮʠʠ ʦʭʣʘʞʜʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 2ï8 ÁC 
ʠ ʚʩʢʨʳʚʘʣʠ. ʆʪ ʢʘʞʜʦʛʦ ʵʤʙʨʠʦʥʘ ʦʪʙʠʨʘ-
ʣʠ ʵʢʩʪʨʘʵʤʙʨʠʦʥʘʣʴʥʫʶ ʞʠʜʢʦʩʪʴ. ʂʦʥ-
ʪʨʦʣʴ ʩʪʝʨʠʣʴʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʚʳʩʝʚʘʤʠ ʥʘ 
ʄʇɸ, ʄʇɹ, ʉʘʙʫʨʦ. ʅʘ ʢʘʞʜʫʶ ʩʨʝʜʫ ʠʩ-
ʧʦʣʴʟʦʚʘʣʠ ʧʦ 4 ʧʨʦʙʠʨʢʠ ʠ 2 ʚ ʢʘʯʝʩʪʚʝ 
ʢʦʥʪʨʦʣʷ. ʇʦ ʠʩʪʝʯʝʥʠʠ ʫʢʘʟʘʥʥʳʭ ʩʨʦʢʦʚ 
ʠʥʢʫʙʘʮʠʠ ʧʨʦʚʦʜʠʣʠ ʪʠʪʨʘʮʠʶ ʥʘ ʢʫʣʴʪʫ-
ʨʝ ʢʣʝʪʦʢ Vero ʚ 96-ʣʫʥʦʯʥʳʭ ʧʣʘʥʰʝʪʘʭ, 
ʟʘʨʘʞʘʷ ʠʭ 10-ʢʨʘʪʥʳʤʠ (10-1ï10-8) ʨʘʟʚʝ-
ʜʝʥʠʷʤʠ ʚʠʨʫʩʘ, ʠʩʧʦʣʴʟʫʷ ʧʦ 4 ʣʫʥʢʠ ʥʘ 
ʢʘʞʜʦʝ ʨʘʟʚʝʜʝʥʠʝ. 

ɼʣʷ ʠʩʧʳʪʘʥʠʷ ʘʥʪʠʛʝʥʥʦʡ ʘʢʪʠʚʥʦ-
ʩʪʠ   ʦʧʳʪʥʳʭ   ʦʙʨʘʟʮʦʚ   ʚʘʢʮʠʥʳ    çɸʚʠ- 

ʧʥʝʚʤè ʚ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ ʙʳʣʠ ʩʬʦʨ-
ʤʠʨʦʚʘʥʳ 3 ʛʨʫʧʧʳ ʩʫʪʦʯʥʳʭ ʮʳʧʣʷʪ, ʧʦ 
10 ʚ ʛʨʫʧʧʝ. ʆʙʲʝʜʠʥʝʥʥʫʶ ʧʨʦʙʫ ʦʧʳʪ-
ʥʳʭ ʦʙʨʘʟʮʦʚ ʚʘʢʮʠʥʳ, ʧʦʣʫʯʝʥʥʦʡ ʥʘ 
ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ Vero, ʠʥʪʨʘʦʢʫʣʷʨʥʦ ʚʚʦ-
ʜʠʣʠ ʚ ʠʤʤʫʥʠʟʠʨʫʶʱʝʡ ʜʦʟʝ (100 ʊʎɼ50 
ʚ ʦʙʲʝʤʝ 0,03 ʤʣ) 10 ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʤ 
ʮʳʧʣʷʪʘʤ (1-ʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ). ʆʙʲʝʜʠ-
ʥʝʥʥʫʶ ʧʨʦʙʫ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʚʘʢʮʠʥʳ 
ʠʟ ʦʪʦʙʨʘʥʥʦʡ ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ 
ʠʥʪʨʘʦʢʫʣʷʨʥʦ ʚʚʦʜʠʣʠ ʚ ʠʤʤʫʥʠʟʠʨʫʶ-
ʱʝʡ ʜʦʟʝ (100 ʊʎɼ50 ʚ ʦʙʲʝʤʝ 0,03 ʤʣ)     
10 ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʤ ʮʳʧʣʷʪʘʤ (2-ʷ 
ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ). ʂʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ       
(10 ʮʳʧʣʷʪ) ʠʤʤʫʥʠʟʠʨʦʚʘʣʠ ʠʥʪʨʘʦʢʫʣʷʨ-
ʥʦ (100 ʊʎɼ50 ʚ ʦʙʲʝʤʝ 0,03 ʤʣ) ʚʘʢʮʠʥʦʡ 
ʞʠʚʦʡ ʩʫʭʦʡ ʧʨʦʪʠʚ ʧʥʝʚʤʦʚʠʨʫʩʥʦʡ ʠʥ-
ʬʝʢʮʠʠ ʧʪʠʮ ʧʨʦʠʟʚʦʜʩʪʚʘ ɺʅʀʀɿɾ, ʈʦʩ-
ʩʠ.̫ ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʦʙʱʠʤ ʩʦʩʪʦʷʥʠʝʤ 
ʧʪʠʮ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʨʦʚʦ-
ʜʠʣʠ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ 21 ʩʫʪʦʢ. ɿʘ-
ʪʝʤ ʫ ʮʳʧʣʷʪ ʦʙʝʠʭ ʛʨʫʧʧ ʙʨʘʣʠ ʢʨʦʚʴ ʠʟ 
ʧʦʜʢʨʳʣʴʮʦʚʦʡ ʚʝʥʳ ʠ ʧʦʣʫʯʘʣʠ ʩʳʚʦʨʦʪ-
ʢʫ. ɺ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʘʥʪʠ-
ʪʝʣʘ ʤʝʪʦʜʦʤ ʀʌɸ ʥʘʙʦʨʦʤ IDEXX            
06-44300-08 ʜʣʷ ʤʝʪʘʧʥʝʚʤʦʚʠʨʫʩʥʦʡ ʠʥ-
ʬʝʢʮʠʠ ʧʪʠʮ. 

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʇʨʠ ʧʦʩʝʚʘʭ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʚʘʢ-

ʮʠʥʳ çɸʚʠʧʥʝʚʤè ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ 
(ʄʇɸ, ʄʇɹ, ʘʛʘʨ ʉʘʙʫʨʦ) ʨʦʩʪʘ ʙʘʢʪʝʨʠ-
ʘʣʴʥʦʡ ʠ ʛʨʠʙʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʥʝ ʚʳʷʚʣʝ-
ʥʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʥʘʙʣʶʜʝʥʠʷ. ʇʦ-
ʣʫʯʝʥʥʳʝ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʪʘʢʞʝ ʧʨʦʚʝ-
ʨʷʣʠ ʥʘ ʢʦʥʪʘʤʠʥʘʮʠʶ ʤʠʢʦʧʣʘʟʤʘʤʠ ʧʫ-
ʪʝʤ ʚʳʩʝʚʘ ʥʘ ʧʦʣʫʞʠʜʢʠʡ ʘʛʘʨ. ʈʦʩʪʘ ʤʠ-
ʢʦʧʣʘʟʤ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʂʦʥʪʘʤʠʥʘʮʠʷ 
ʯʫʞʝʨʦʜʥʳʤʠ ʚʠʨʫʩʘʤʠ ʥʝ ʚʳʷʚʣʝʥʘ, ʪʘʢ 
ʢʘʢ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʫ 
ʵʤʙʨʠʦʥʦʚ ʦʪʩʫʪʩʪʚʦʚʘʣʠ, ʘ ʢʘʧʝʣʴʥʘʷ 
ʈɻɸ ʙʳʣʘ ʦʪʨʠʮʘʪʝʣʴʥʦʡ.  

ʇʨʠ ʠʩʧʳʪʘʥʠʠ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ 
ʚʘʢʮʠʥʳ ʥʘ ʙʝʟʚʨʝʜʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʝ ʚʝʣʠ 
ʚ ʪʝʯʝʥʠʝ 14 ʜʥʝʡ. ɿʘ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʷ 
ʦʪʢʣʦʥʝʥʠʡ ʚ ʧʦʚʝʜʝʥʠʠ ʠ ʢʣʠʥʠʯʝʩʢʦʤ 
ʩʦʩʪʦʷʥʠʠ ʮʳʧʣʷʪ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʪʨʦʚ ʘʥ-
ʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʘʭ ʢʨʦʚʠ ʦʧʳʪʥʳʭ ʠ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʤʝʪʦʜʦʤ ʀʌɸ ʯʝʨʝʟ 21 
ʜʝʥʴ ʧʦʩʣʝ ʠʤʤʫʥʠʟʘʮʠʠ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝ-
ʣʝʥʠʷ ʘʥʪʠʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʚʘʢʮʠʥ ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ. 



 

 

ʀʄʄʋʅʆɹʀʆʃʆɻʀʗ 
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ʊʘʙʣʠʮʘ ï ʊʠʪʨʳ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʫ ʤʝʪʘʧʥʝʚʤʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʪʠʮ ʚ ʀʌɸ 

ˉ ʧ/ʧ 
ʊʠʪʨ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ  
MPV ʥʘ ʢʣʝʪʢʘʭ 

ʊʠʪʨ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ  
MPV ʥʘ ʵʤʙʨʠʦʥʘʭ 

ʂʦʥʪʨʦʣʴ 

1 1968 1684 1735 

2 2045 1624 1603 

3 1600 1611 1659 

4 2447 1667 1705 

5 2963 1613 1611 

6 1932 1675 1756 

7 2029 1635 1610 

8 1556 1632 1645 

9 2556 1688 1710 

10 2980 1607 1633 

ʩʨʝʜʥʝʝ 2207,6Ñ509* 1643,6Ñ31 1666,7Ñ56 

ʇʨʠʤʝʯʘʥʠʝ ï *ʨʘʟʣʠʯʠʷ ʜʦʩʪʦʚʝʨʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 

ʇʦʣʦʞʠʪʝʣʴʥʦʡ ʠʤʤʫʥʥʘʷ ʨʝʘʢʮʠʷ 
ʩʯʠʪʘʝʪʩʷ ʧʨʠ ʪʠʪʨʘʭ ʙʦʣʴʰʝ 396. ʉʦʛʣʘʩ-
ʥʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ, ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 
ʮʳʧʣʷʪ, ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥʦʡ, ʧʦ-
ʣʫʯʝʥʥʦʡ ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ Vero, ʪʠʪʨʳ 
ʘʥʪʠʪʝʣ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ, 
ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʠʤʤʫʥʠʟʠʨʦ-
ʚʘʥʥʦʡ ʚʘʢʮʠʥʦʡ ʞʠʚʦʡ ʩʫʭʦʡ ʧʨʦʪʠʚ 
ʧʥʝʚʤʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʪʠʮ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ɺʅʀʀɿɾ, ʈʦʩʩʠʷ (2207,6Ñ509 ʚ ʦʧʳʪ-
ʥʦʡ ʛʨʫʧʧʝ ʠ 1666,7Ñ56 ʚ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʝ). ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʮʳʧʣʷʪ, ʠʤʤʫ-
ʥʠʟʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥʦʡ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ 
ʵʢʩʪʨʘʵʤʙʨʠʦʥʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʉʇʌ-ʵʤʙ-
ʨʠʦʥʦʚ, ʪʠʪʨʳ ʘʥʪʠʪʝʣ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠ-
ʯʘʣʠʩʴ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʠʤʤʫʥʠʟʠ-
ʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʦʡ ʞʠʚʦʡ ʩʫʭʦʡ ʧʨʦʪʠʚ 
ʧʥʝʚʤʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʪʠʮ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ɺʅʀʀɿɾ, ʈʦʩʩʠʷ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨ-
ʞʜʘʶʪ ʜʘʥʥʳʝ ʙʦʣʴʰʠʥʩʪʚʘ ʠʩʩʣʝʜʦʚʘʪʝ-
ʣʝʡ ʦ ʪʦʤ, ʯʪʦ ʚʘʢʮʠʥʘ ʞʠʚʘʷ ʧʨʦʪʠʚ ʧʥʝʚ-
ʤʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʪʠʮ, ʧʦʣʫʯʝʥʥʘʷ 
ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ Vero, ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ 
ʚʳʩʦʢʦʡ ʘʥʪʠʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʯʝʤ ʚʘʢ-
ʮʠʥʘ, ʧʦʣʫʯʝʥʥʘʷ ʠʟ ʵʢʩʪʨʘʵʤʙʨʠʦʥʘʣʴʥʦʡ 
ʞʠʜʢʦʩʪʠ ʉʇʌ-ʵʤʙʨʠʦʥʦʚ. ʆʜʥʘʢʦ ʪʝʭʥʦ-
ʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚʘʢʮʠʥ ʥʘ ʢʫʣʴʪʫʨʝ 
ʢʣʝʪʦʢ Vero ̫ ʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʝʤ-
ʢʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʚʘʢʮʠʥ 
ʥʘ ʉʇʌ-ʵʤʙʨʠʦʥʘʭ, ʘ  ʜʦʩʪʦʚʝʨʥʳʭ  ʨʘʟʣʠ- 

ʯʠʡ ʤʝʞʜʫ ʧʦʣʫʯʝʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 
ʪʠʪʨʦʚ ʚʘʢʮʠʥʳ çɸʚʠʧʥʝʚʤè, ʠʟʛʦʪʦʚʣʝʥ-
ʥʦʡ ʥʘ ʵʢʩʪʨʘʵʤʙʨʠʦʥʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ, ʠ 
ʚʘʢʮʠʥʦʡ ʞʠʚʦʡ ʩʫʭʦʡ ʧʨʦʪʠʚ ʧʥʝʚʤʦʚʠ-
ʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʪʠʮ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ɺʅʀʀɿɾ, ʈʦʩʩʠʷ, ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʥʘ ʢʫʣʴ-
ʪʫʨʝ ʢʣʝʪʦʢ Vero, ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

 
ɿɸʂʃʖʏɽʅʀɽ 

ʆʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʚʘʢʮʠʥʳ ʞʠʚʦʡ 
ʧʨʦʪʠʚ ʤʝʪʘʧʥʝʚʤʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ 
ʧʪʠʮ ʠʟ ʰʪʘʤʤʘ çʂʄʀʕɺ-V147è ʤʝʪʘ-
ʧʥʝʚʤʦʚʠʨʫʩʘ ʧʪʠʮ çɸʚʠʧʥʝʚʤè ̫ʚʣʷʶʪʩʷ 
ʩʪʝʨʠʣʴʥʳʤʠ ʠ ʙʝʟʚʨʝʜʥʳʤʠ ʜʣʷ ʮʳʧʣʷʪ. 

ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʮʳʧʣʷʪ, ʠʤʤʫʥʠ-
ʟʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥʦʡ, ʧʦʣʫʯʝʥʥʦʡ ʥʘ 
ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ Vero, ʪʠʪʨʳ ʘʥʪʠʪʝʣ ʙʳʣʠ 
ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ, ʯʝʤ ʚ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʦʡ ʚʘʢ-
ʮʠʥʦʡ ʞʠʚʦʡ ʩʫʭʦʡ ʧʨʦʪʠʚ ʧʥʝʚʤʦʚʠʨʫʩ-
ʥʦʡ ʠʥʬʝʢʮʠʠ ʧʪʠʮ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ɺʅʀʀɿɾ, ʈʦʩʩʠʷ. 

ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʮʳʧʣʷʪ, ʠʤʤʫʥʠ-
ʟʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥʦʡ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʵʢʩʪ-
ʨʘʵʤʙʨʠʦʥʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʉʇʌ-ʵʤʙʨʠ-
ʦʥʦʚ, ʪʠʪʨʳ ʘʥʪʠʪʝʣ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘ-
ʣʠʩʴ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʠʤʤʫʥʠʟʠʨʦ-
ʚʘʥʥʦʡ ʚʘʢʮʠʥʦʡ ʞʠʚʦʡ ʩʫʭʦʡ ʧʨʦʪʠʚ 
ʧʥʝʚʤʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʪʠʮ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ɺʅʀʀɿɾ, ʈʦʩʩʠʷ. 
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ʇʦʣʦʟ ʉ.ɺ., ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ1 
ɹʝʢʠʰ ɺ.ʗ., ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ2 
ʉʣʦʙʦʜʥʠʮʢʘʷ ɻ.ɺ., ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ1 

 
1ʈʋʇ çʀʥʩʪʠʪʫʪ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘè ʈʋʇ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ 
ʞʠʚʦʪʥʦʚʦʜʩʪʚʫè, ʛ. ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 
2ʋʆ çɺʠʪʝʙʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʨʜʝʥʘ ɼʨʫʞʙʳ ʥʘʨʦʜʦʚ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè,      
ʛ. ɺʠʪʝʙʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 
 

ʋʉʊʆʁʏʀɺʆʉʊʔ ʆʈɻɸʅʀɿʄɸ CYPRINUS CARPIO ʇʈʀ ɿɸʈɸɾɽʅʀʀ  
ʇɸʈɸɿʀʊɸʄʀ ʀ ʇɸʊʆɻɽʅɸʄʀ ʅɸ ʌʆʅɽ ʇʈʀʄɽʅɽʅʀʗ  

ɹɽʃʂʆɺʓʍ ʉʋɹʉʊɸʅʎʀʁ  
 

ʈʝʟʶʤʝ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʠʤʤʫʥʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʜʝʣʴʥʦʛʦ ʚʠʜʘ ʨʳʙ Cyprinus carpio ʧʨʠ ʟʘʨʘʞʝʥʠʠ ʧʘʨʘʟʠʪʘʤʠ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳ-
ʤʠ ʧʘʪʦʛʝʥʘʤʠ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʙʝʣʢʦʚʳʭ ʩʫʙʩʪʘʥʮʠʡ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʨʘʟʠʪʳ, Cyprinus carpio, ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʘʪʦʛʝʥʳ, ʙʝʣʢʦʚʳʝ ʩʫʙʩʪʘʥʮʠʠ, ʠʤʤʫʥʦ-
ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

 

Summery 
This article presents an analysis of the results of an experimental study on the immunobiological parameters 

of a model fish species, Cyprinus carpio, when infected with parasites and bacterial pathogens against the background 
of the use of protein substances of animal origin. 

Keywords: parasites, Cyprinus carpio, bacterial pathogens, protein substances, resistance indexed. 

 
ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 06.01.2026 ʛ. 

ɺɺɽɼɽʅʀɽ 
ʄʥʦʛʠʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʧʘʨʘʟʠʪʳ ʠʤʝ-

ʶʪ ʟʥʘʯʝʥʠʝ ʨʦʚʥʦ ʥʘʩʪʦʣʴʢʦ, ʥʘʩʢʦʣʴʢʦ 
ʚʘʞʝʥ ʭʦʟʷʠʥ, ʢʦʪʦʨʦʛʦ ʦʥʠ ʟʘʨʘʞʘʶʪ. ʆʥʠ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦʚʩʝʤʝʩʪʥʦ, ʚʳʞʠʚʘʷ ʚ 
ʦʩʥʦʚʥʦʤ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʨʘʚʥʦʚʝʩʠʠ ʩʦ 
ʩʚʦʠʤʠ ʭʦʟʷʝʚʘʤʠ, ʠ ʠʭ ʨʦʣʴ ʧʨʠ ʦʮʝʥʢʝ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʭʦʟʷʠʥʘ ʯʘʩʪʦ 
ʥʝʜʦʦʮʝʥʠʚʘʶʪ [4]. 

ʇʘʨʘʟʠʪʳ ʚʣʠʷʶʪ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝ-
ʩʢʠʡ ʩʪʘʪʫʩ ʭʦʟʷʠʥʘ, ʥʘʥʦʩʷ ʤʝʭʘʥʠʯʝʩʢʠʝ 
ʠ ʬʠʟʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʚʨʝ-
ʞʜʝʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ. ʕʪʠ ʠʟ-
ʤʝʥʝʥʠʷ ʤʦʛʫʪ ʠʤʝʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦ-
ʩʣʝʜʩʪʚʠʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ 
ʫʨʦʚʥʝ, ʥʦ ʠ ʥʘ ʫʨʦʚʥʝ ʧʦʧʫʣʷʮʠʠ, ʩʦʦʙʱʝ-
ʩʪʚʘ ʠ ʵʢʦʩʠʩʪʝʤʳ [3, 8, 9]. 

ʉʧʦʩʦʙʥʦʩʪʴ ʠʥʪʘʢʪʥʳʭ ʨʳʙ ʤʠʥʠ-
ʤʠʟʠʨʦʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʠʥʚʘʟʠʠ ʠʣʠ ʧʦʣ-
ʥʦʩʪʴʶ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʝʡ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠ-
ʝʡ ʢʘʢ ʚʨʦʞʜʝʥʥʳʭ, ʪʘʢ ʠ ʘʜʘʧʪʠʚʥʳʭ ʟʘ-
ʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. ʋʯʠʪʳʚʘʷ ʚʘʞʥʦʩʪʴ 
ʠʭ ʠʟʫʯʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ 
ʧʦʪʝʨʠ ʦʪ ʙʦʣʝʟʥʝʡ ʧʨʦʜʦʣʞʘʶʪ ʦʢʘʟʳʚʘʪʴ 
ʵʢʦʥʦʤʠʯʝʩʢʦʝ  ʚʣʠʷʥʠʝ  ʥʘ   ʘʢʚʘʢʫʣʴʪʫʨʫ,  

ʵʪʘ ʦʙʣʘʩʪʴ ʟʘʩʣʫʞʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 
ʚʥʠʤʘʥʠʷ [5]. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʳʣ ʜʦʩʪʠʛʥʫʪ 
ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʠʟʫʯʝʥʠʠ ʤʝʭʘ-
ʥʠʟʤʦʚ ʠ ʧʫʪʝʡ ʦʪʚʝʪʥʳʭ ʨʝʘʢʮʠʡ ʠʤʤʫʥ-
ʥʦʡ ʩʠʩʪʝʤʳ ʨʳʙ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʩʝ ʝʱʝ 
ʩʫʱʝʩʪʚʫʶʪ ʚʘʞʥʳʝ ʧʨʦʙʝʣʳ ʚ ʟʥʘʥʠʷʭ ʦ 
ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʤʤʫʥʥʳʭ ʤʝʭʘʥʠʟʤʘʭ, ʠ 
ʠʤʝʶʱʘʷʩʷ ʠʥʬʦʨʤʘʮʠʷ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘ-
ʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʨʳʙ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦ-   
ʨʦʚ [1]. 

ʎʝʣ ɹʨʘʙʦʪʳ ï ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ 
ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʠʟʫʯʝʥʠʶ ʠʤʤʫʥʦʙʠʦʣʦ-
ʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʜʝʣʴʥʦʛʦ ʚʠʜʘ 
ʨʳʙ Cyprinus carpio, ʟʘʨʘʞʝʥʥʳʭ ʧʘʨʘʟʠʪʘ-
ʤʠ ʠ ʧʘʪʦʛʝʥʘʤʠ, ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʙʝʣ-
ʢʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: ʧʘʨʘʟʠʪʦ-
ʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʨʝʩʩʠʦʥʥʦʡ ʤʠʢʨʦʩʢʦ-
ʧʠʠ ʩʦʩʢʦʙʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ ʠ ʞʘʙʨ 
[6],  ʧʦ ɹʳʭʦʚʩʢʦʡ-ʇʘʚʣʦʚʩʢʦʡ,  1985  [10],  
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ʚʠʜʦʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʫʩʪʘʥʘʚʣʠʚʘʣʠ 
ʩʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʠʪʝʣʶ ʧʘʨʘʟʠʪʦʚ ʧʨʝʩʥʦ-
ʚʦʜʥʳʭ ʨʳʙ [12ï14]; 

- ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʤʤʫʥʦʙʠʦʣʦʛʠ-
ʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʝʜʝʥ ʦʪʙʦʨ ʧʨʦʙ 
ʢʨʦʚʠ ʠʟ ʭʚʦʩʪʦʚʦʡ ʘʨʪʝʨʠʠ; ʚ ʢʨʦʚʠ ʦʧʨʝ-
ʜʝʣʷʣʠ ʵʨʠʪʨʦʮʠʪʳ, ʛʝʤʦʛʣʦʙʠʥ, ʩʢʦʨʦʩʪʴ 
ʦʩʝʜʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ, ʬʘʛʦʮʠʪʘʨʥʫʶ ʘʢ-
ʪʠʚʥʦʩʪʴ ʣʝʡʢʦʮʠʪʦʚ, ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ï 
ʪʠʪʨʳ ʥʦʨʤʘʣʴʥʳʭ ʘʥʪʠʪʝʣ [7, 15, 16]; 

- ʤʝʪʦʜʳ ʙʘʢʪʝʨʠʦʣʦʛʠʠ ʚʢʣʶʯʘʣʠ 
ʧʨʦʚʝʜʝʥʠʝ ʧʝʨʚʠʯʥʦʛʦ ʧʦʩʝʚʘ, ʚʳʜʝʣʝʥʠʝ 
ʯʠʩʪʦʡ ʢʫʣʴʪʫʨʳ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʤʠʢʨʦ-
ʦʨʛʘʥʠʟʤʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʩʢʦʧʠʠ 
ʦʢʨʘʰʝʥʥʳʭ ʤʘʟʢʦʚ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʪʝ-
ʩʪʦʚ [2]. 

ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʦ-
ʜʝʣʠ ʙʳʣ ʚʳʙʨʘʥ ʦʙʱʝʧʨʠʥʷʪʳʡ ʚ ʠʭʪʠʦʧʘ-
ʪʦʣʦʛʠʠ ʚʠʜ ï Cyprinus carpio, ʢʦʪʦʨʳʡ ʪʘʢ-
ʞʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʦʙʲʝʢʪʦʤ 
ʘʢʚʘʢʫʣʴʪʫʨʳ ɹʝʣʘʨʫʩʠ. 

ʀʩʧʦʣʴʟʦʚʘʣʠ ʯʝʪʳʨʝ ʙʝʣʢʦʚʳʝ ʩʫʙ-
ʩʪʘʥʮʠʠ: ʩʳʚʦʨʦʪʢʫ ʢʨʦʚʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘ-
ʪʦʛʦ ʩʢʦʪʘ (ʂʈʉ), ʥʫʢʣʝʦʧʝʧʪʠʜ, ʧʣʘʟʤʫ ʠ 
ʛʝʤʦʛʣʦʙʠʥ. ʉʳʚʦʨʦʪʢʘ ʢʨʦʚʠ ʂʈʉ ʠ ʥʫʢ-
ʣʝʦʧʝʧʪʠʜ ʙʳʣʠ ʚ ʞʠʜʢʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 
ʬʦʨʤʝ ʠ ʩʪʝʨʠʣʴʥʳ, ʧʣʘʟʤʫ ʠ ʛʝʤʦʛʣʦʙʠʥ ï 
ʜʚʝ ʙʝʣʢʦʚʳʝ ʩʫʙʩʪʘʥʮʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ 
ʢʨʦʚʠ ʂʈʉ, ï ʚ ʬʦʨʤʝ ʧʦʨʦʰʢʘ, ʧʝʨʝʜ ʧʨʠ-
ʤʝʥʝʥʠʝʤ ʦʥʠ ʙʳʣʠ ʨʘʟʚʝʜʝʥʳ ʜʠʩʪʠʣʣʠʨʦ-
ʚʘʥʥʦʡ ʚʦʜʦʡ ʠʟ ʨʘʩʯʝʪʘ 1,0ï3,0 ʩʤ3 ʥʘ ʦʜ-
ʥʫ ʜʦʟʫ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ 
ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʜʦʟʳ ʧʨʠʤʝʥʝʥʠʷ [11]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʜʚʘ       
ʵʪʘʧʘ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʟʫʯʘʣʠ ʠʤʤʫʥʦ-
ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʩʦʭʨʘʥʥʦʩʪʴ 
ʩʧʦʥʪʘʥʥʦ ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ ʧʘʨʘʟʠʪʘʤʠ 
Cyprinus carpio, ʢʦʪʦʨʳʤ ʚʚʦʜʠʣʠ ʙʝʣʢʦʚʳʝ 
ʩʫʙʩʪʘʥʮʠʠ. ʇʦ ʧʨʠʥʮʠʧʫ ʨʘʥʜʦʤʥʳʭ ʘʥʘ-
ʣʦʛʦʚ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʰʝʩʪʴ ʛʨʫʧʧ ʧʦ 
10 ʵʢʟʝʤʧʣʷʨʦʚ ʚ ʢʘʞʜʦʡ ʩ ʤʘʩʩʦʡ ʪʝʣʘ 
(ʤ.ʪ.) 200Ñ57 ʛ. ʈʳʙʘʤ ʛʨʫʧʧʳ ˉ 1 ʚʚʦʜʠʣʠ 
ʩʳʚʦʨʦʪʢʫ ʢʨʦʚʠ ʂʈʉ ʚ ʜʦʟʝ 1,0 ʩʤ3 ʠʥʪʨʘ-
ʮʝʣʦʤʠʯʝʩʢʠ 3 ʜʥʷ ʧʦʜʨʷʜ; ʨʳʙʘʤ ʛʨʫʧʧʳ 
ˉ 2 ï ʥʫʢʣʝʦʧʝʧʪʠʜ ʚ ʜʦʟʝ 1,0 ʩʤ3 ʠʥʪʨʘʮʝ-
ʣʦʤʠʯʝʩʢʠ 3 ʜʥʷ ʧʦʜʨʷʜ; ʨʳʙʘʤ ʛʨʫʧʧʳ       
ˉ 3 ï ʧʣʘʟʤʫ ʚ ʜʦʟʝ 6,4 ʛ ʥʘ 1 ʢʛ ʤ.ʪ. per os 
ʠʥʜʠʚʠʜʫʘʣʴʥʦ 5 ʜʥʝʡ; ʨʳʙʘʤ ʛʨʫʧʧʳ        
ˉ 4 ï ʛʝʤʦʛʣʦʙʠʥ ʚ ʜʦʟʝ 12,8 ʛ ʥʘ 1 ʢʛ ʤ.ʪ. 
5 ʜʥʝʡ per os ʠʥʜʠʚʠʜʫʘʣʴʥʦ. ʈʳʙʳ ʛʨʫʧʧʳ 
ˉ 5 ʩʣʫʞʠʣʠ ʟʘʨʘʞʝʥʥʳʤ ʢʦʥʪʨʦʣʝʤ, ʛʨʫʧ-
ʧʳ ̄ 6 ï ʢʦʥʪʨʦʣʝʤ ʠʥʪʘʢʪʥʳʤ. 

 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʠʟʫʯʘʣʠ ʩʦʭʨʘʥ-
ʥʦʩʪʴ Cyprinus carpio, ʢʦʪʦʨʳʤ ʧʨʝʜʚʘʨʠ-
ʪʝʣʴʥʦ (ʧʦ ʩʭʝʤʝ) ʚʚʦʜʠʣʠ ʙʝʣʢʦʚʳʝ ʩʫʙ-
ʩʪʘʥʮʠʠ ʠ ʧʦʩʣʝ ʵʪʦʛʦ ʟʘʨʘʞʘʣʠ ʙʘʢʪʝʨʠ-
ʘʣʴʥʦʡ ʢʫʣʴʪʫʨʦʡ. ɹʳʣʠ ʨʘʥʜʦʤʥʦ ʧʦʜʦ-
ʙʨʘʥʳ ʰʝʩʪʴ ʛʨʫʧʧ ʧʦ 10 ʵʢʟʝʤʧʣʷʨʦʚ ʚ 
ʢʘʞʜʦʡ: ʦʧʳʪʥʳʝ (ˉ 1ï4) ʠ ʢʦʥʪʨʦʣʴʥʳʝ 
(ˉ 5ï6) (ʤ.ʪ. = 150ï200 ʛ). ʈʳʙʘʤ ʛʨʫʧʧʳ 
ˉ 1 ʚʚʦʜʠʣʠ ʧʣʘʟʤʫ ʚ ʜʦʟʝ 6,4 ʛ ʥʘ              
1 ʢʛ ʤ.ʪ. per os 5 ʜʥʝʡ; ʨʳʙʘʤ ʛʨʫʧʧʳ ˉ 2 ï 
ʛʝʤʦʛʣʦʙʠʥ ʚ ʜʦʟʝ 12,8 ʛ ʥʘ 1 ʢʛ ʤ.ʪ. 5 ʜʥʝʡ 
per os; ʨʳʙʘʤ ʛʨʫʧʧʳ ˉ 3 ï ʥʫʢʣʝʦʧʝʧʪʠʜ 
ʚ ʜʦʟʝ 1,0 ʩʤ3 ʠʥʪʨʘʮʝʣʦʤʠʯʝʩʢʠ 3 ʜʥʷ 
ʧʦʜʨʷʜ; ʨʳʙʘʤ ʛʨʫʧʧʳ ˉ 4 ï ʩʳʚʦʨʦʪʢʫ 
ʢʨʦʚʠ ʂʈʉ ʚ ʜʦʟʝ 1,0 ʩʤ3 ʠʥʪʨʘʮʝʣʦʤʠʯʝ-
ʩʢʠ 3 ʜʥʷ ʧʦʜʨʷʜ. ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʧʦ-
ʩʣʝ ʧʦʩʣʝʜʥʝʛʦ ʚʚʦʜʘ ʩʫʙʩʪʘʥʮʠʡ ʨʳʙ 
ʦʧʳʪʥʳʭ (ˉ 1ï4) ʠ ʢʦʥʪʨʦʣʴʥʦʡ (ˉ 5) 
ʛʨʫʧʧ ʟʘʨʘʞʘʣʠ ʩʫʪʦʯʥʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 
ʢʫʣʴʪʫʨʦʡ Pseudomonas aeruginosa. ʂʫʣʴ-
ʪʫʨʫ ʚʚʦʜʠʣʠ ʚ ʜʦʟʝ 0,3 ʩʤ3 ʠʥʪʨʘʮʝʣʦʤʠ-
ʯʝʩʢʠ. ʈʳʙʘʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ˉ 6 
ʚʚʦʜʠʣʠ 0,9%-ʥʳʡ ʨʘʩʪʚʦʨ NaCl ʚ ʜʦʟʝ     
1,0 ʩʤ3 3 ʜʥʷ ʧʦʜʨʷʜ, ʟʘʨʘʞʝʥʠʝ ʜʘʥʥʦʡ 
ʛʨʫʧʧʳ ʥʝ ʧʨʦʚʦʜʠʣʠ. ʅʘʙʣʶʜʝʥʠʝ ʚʝʣʠ 
10 ʜʥʝʡ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʦʩʫ-
ʱʝʩʪʚʣʷʣʠ ʚ ʧʨʦʛʨʘʤʤʝ Exʩel 2016 ʧʨʠ 
ʥʦʨʤʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦ ʢʨʠʪʝʨʠʶ 
ʐʘʧʠʨʦ-ʋʠʣʢʘ (ʨ>0,05) c ʦʮʝʥʢʦʡ ʟʥʘ-
ʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ ʧʦ             
t-ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʚ ʧʨʦʛʨʘʤʤʝ Med-
statistic [17]. 

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʀʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʠ ʩʦʭʨʘʥʥʦʩʪʴ Cyprinus carpio, ʠʥʚʘʟʠʨʦ-
ʚʘʥʥʳʭ ʧʘʨʘʟʠʪʘʤʠ, ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝ-
ʥʠʷ ʙʝʣʢʦʚʳʭ ʩʫʙʩʪʘʥʮʠʡ. ʈʝʟʫʣʴʪʘʪʳ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʧʝʨʚʦʤ ʵʪʘ-
ʧʝ ʥʘʠʙʦʣʴʰʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʨʳʙ ï 100 % ï 
ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʛʨʫʧʧʘʭ ˉ 2 ʠ ̄ 4 (ʩ ʧʨʠ-
ʤʝʥʝʥʠʝʤ ʥʫʢʣʝʦʧʝʧʪʠʜʘ ʠ ʛʝʤʦʛʣʦʙʠʥʘ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʨʠ ʵʪʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 
ʠʥʚʘʟʠʠ (ʀʀ) Dactylogyrus vastator ʚ ʛʨʫʧ-
ʧʝ ̄ 2 ʩʦʩʪʘʚʠʣʘ ʦʪ 4 ʜʦ 424 ʵʢʟ./ʨʳʙʫ ʥʘ 
ʞʘʙʨʘʭ ʠ ʜʦ 2 ʵʢʟ./ʨʳʙʫ ï ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
ʪʝʣʘ, ʘ ʀʀ Ichtyophtirius multifiliis ï ʦʪ 13 
ʜʦ 2222 ʵʢʟ./ʨʳʙʫ ʥʘ ʞʘʙʨʘʭ. ɺ ʛʨʫʧʧʝ ˉ 4 
ʀʀ Dactylogyrus vastator ʩʦʩʪʘʚʠʣʘ ʦʪ 24 
ʜʦ 866 ʵʢʟ./ʨʳʙʫ, ʀʀ Ichtyophtirius multifili-
is ï ʜʦ 31 ʵʢʟ./ʨʳʙʫ ʥʘ ʞʘʙʨʘʭ. ɺ ʛʨʫʧʧʝ     
ˉ 3 ʩʦʭʨʘʥʥʦʩʪʴ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ 80 %. 
ʇʨʠ  ʵʪʦʤ  ʀʀ  Dactylogyrus vastator ʩʦʩʪʘ- 
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ʚʠʣʘ ʦʪ 18 ʜʦ 1196 ʵʢʟ./ʨʳʙʫ ʥʘ ʞʘʙʨʘʭ ʠ 
ʜʦ 2 ʵʢʟ./ʨʳʙʫ ï ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ, ʘ ʀʀ  
Ichtyophtirius multifiliis ï ʜʦ 42 ʵʢʟ./ʨʳʙʫ ʥʘ  

ʞʘʙʨʘʭ. ʊʘʢʞʝ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʟʘʨʝʛʠ-
ʩʪʨʠʨʦʚʘʥʘ ʠʥʚʘʟʠʷ Diplozoon paradoxum c 
ʀʀ 1 ʵʢʟ./ʨʳʙʫ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʙʝʣʢʦʚʳʭ ʩʫʙʩʪʘʥʮʠʡ ʢʨʦʚʠ ʂʈʉ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ Cyprinus 
carpio, ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ ʧʘʨʘʟʠʪʘʤʠ  

ˉ 
ʛʨʫʧʧʳ 

ʀʀ, ʵʢʟʝʤʧʣʷʨʦʚ 
Dactylogyrus 
vastator ʥʘ ʨʳʙʫ, 
ʞʘʙʨʳ/ʧʦʚʝʨʭʥʦʩʪʴ 
ʪʝʣʘ (min-max) 

ʀʀ, ʵʢʟʝʤʧʣʷʨʦʚ 
Ichtyophtirius multifiliis 

ʥʘ ʨʳʙʫ, 
ʞʘʙʨʳ/ʧʦʚʝʨʭʥʦʩʪʴ 
ʪʝʣʘ (min-max) 

ʀʀ, ʵʢʟʝʤʧʣʷʨʦʚ  
ʜʨ. ʧʘʨʘʟʠʪʦʚ ʥʘ ʨʳʙʫ, 
ʞʘʙʨʳ/ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʣʘ 

(min-max) 

ʉʦʭʨʘʥ-
ʥʦʩʪʴ, 
% 

1 8ï752/0ï2 2ï1050/1ï777 
0ï2/0  Diplozoon paradoxum 
0/5  Chilodonella cyprini 
0/1  Trichodina sp. 

50 

2 4ï424/0ï2 13/222 - 100 

3 18ï1196/0ï2 1ï42/0 0ï1/0  Diplozoon paradoxum 80 

4 24ï866/0 1ï31/0 - 100 

5 12ï114/0 1ï8/0 - 20 

6 - - - 100 

ʉʦʭʨʘʥʥʦʩʪʴ 50 % ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ 
ʛʨʫʧʧʝ ˉ 1. ʇʨʠ ʵʪʦʤ ʀʀ Dactylogyrus 
vastator ʩʦʩʪʘʚʠʣʘ ʦʪ 8 ʜʦ 752 ʵʢʟ./ʨʳʙʫ ʥʘ 
ʞʘʙʨʘʭ ʠ ʜʦ 2 ʵʢʟ./ʨʳʙʫ ï ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
ʪʝʣʘ, ʘ ʀʀ Ichtyophtirius multifiliis ï ʦʪ 2 ʜʦ 
1050 ʵʢʟ./ʨʳʙʫ ʥʘ ʞʘʙʨʘʭ ʠ ʜʦ 777 ʵʢʟ./ʨʳ-   
ʙʫ ï ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ. ʊʘʢʞʝ ʚ ʜʘʥʥʦʡ 
ʛʨʫʧʧʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʠʥʚʘʟʠʷ Diplozo-
on paradoxum c ʀʀ 2 ʵʢʟ./ʨʳʙʫ ʥʘ ʞʘʙʨʘʭ, 
Chilodonella cyprinid c ʀʀ 5 ʵʢʟ./ʨʳʙʫ ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ, Trichodina sp. c ʀʀ           
1 ʵʢʟ./ʨʳʙʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ. 

ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʟʘʨʘʞʝʥʥʦʡ ʛʨʫʧʧʝ 
ˉ 5 ʩʦʭʨʘʥʥʦʩʪʴ ʨʳʙ ʨʘʚʥʷʣʘʩʴ 20 %. ʀʀ 
Dactylogyrus vastator ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʩʦ-
ʩʪʘʚʠʣʘ ʦʪ 12 ʜʦ 114 ʵʢʟ./ʨʳʙʫ ʥʘ ʞʘʙʨʘʭ  ʠ  

ʜʦ 8 ʵʢʟ./ʨʳʙʫ ï ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ. ʉʦ-
ʭʨʘʥʥʦʩʪʴ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧ-
ʧʝ ̄ 6 ʩʦʩʪʘʚʠʣʘ 100 % (ʪʘʙʣʠʮʘ 1). 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʛʠʜʨʦʙʠʦʥʪʦʚ ʢ ʥʝʛʘ-
ʪʠʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʧʘʨʘʟʠʪʦʚ ʠ ʧʘʪʦʛʝ-
ʥʦʚ ʤʦʞʥʦ ʦʮʝʥʠʚʘʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʨʝʜʝ-
ʣʝʥʠʷ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 
ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʕʪʠ ʠʤʤʫʥʦʣʦʛʠʯʝ-
ʩʢʠʝ ʪʝʩʪʳ ʧʦʢʘʟʳʚʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʛʠʜʨʦ-
ʙʠʦʥʪʦʚ ʚʳʟʳʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʡ ʠʤʤʫʥ-
ʥʳʡ ʦʪʚʝʪ ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʠʟʤʘ. ɺ ʨʘʤʢʘʭ 
ʢʦʤʧʣʝʢʩʥʦʡ ʩʪʨʘʪʝʛʠʠ ʢʦʥʪʨʦʣʷ ʥʘʜ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚʦʟʙʫʜʠʪʝʣʝʡ ʟʘʙʦʣʝʚʘʥʠʡ 
ʚʩʝ ʙʦʣʝʝ ʞʝʣʘʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝ-
ʥʠʝ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʫ ʞʠʚʦʪʥʳʭ. 

ʊʘʙʣʠʮʘ 2 ï ʀʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ ʠ ʠʥʪʘʢʪʥʳʭ ʨʳʙ ʥʘ ʬʦʥʝ 
ʧʨʠʤʝʥʝʥʠʷ ʙʝʣʢʦʚʳʭ ʩʫʙʩʪʘʥʮʠʡ 

ˉ  
ʛʨʫʧʧʳ 

ɻʝʤʦʛʣʦʙʠʥ,  
ʛ/ʣ 

ʕʨʠʪʨʦʮʠʪʳ, 
Ĭ1012/ʣ 

ʉʆʕ, 
ʤʤ/ʯ 

ʌɸ, 
% 

ʋʨʦʚʝʥʴ ʥʦʨʤʘʣʴʥʳʭ 
ʘʥʪʠʪʝʣ, ʪʠʪʨ 

1 82,0Ñ3,35* 0,7Ñ0,05** 2,5Ñ0,22 37,5Ñ2,65 >1:64* 

2 87,6Ñ3,45* 0,6Ñ0,03 1,2Ñ0,13 45,1Ñ3,62** <1:32** 

3 83,6Ñ3,51* 0,5Ñ0,04 2,0Ñ0,21 44,3Ñ2,98** >1:32** 

4 79,6Ñ3,56** 0,4Ñ0,04 1,6Ñ0,16 35,1Ñ1,74 >1:32 

5 68,6Ñ2,42 0,5Ñ0,04 1,3Ñ0,21 31,Ñ3,61 1:16 

6 79,0Ñ3,21** 1,3Ñ0,08* 1,6Ñ0,27 47,0Ñ3,35* 1:64* 

ʇʨʠʤʝʯʘʥʠʝ ï ʌɸ ï ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʣʝʡʢʦʮʠʪʦʚ; ʉʆʕ ï ʩʢʦʨʦʩʪʴ ʦʩʝʜʘʥʠʷ ʵʨʠʪ-
ʨʦʮʠʪʦʚ; *ʨ<0,005; **ʨ>0,005 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘ-
ʪʝʣʝʡ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʨʳʙ ʫʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʂʈʉ ʚ 
ʜʦʟʝ 1,0 ʩʤ3 ʠʥʪʨʘʮʝʣʦʤʠʯʝʩʢʠ ʚ ʪʝʯʝʥʠʝ 3 
ʜʥʝʡ ʧʦʜʨʷʜ ʧʨʠʚʦʜʠʪ ʫ ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ 
ʞʠʚʦʪʥʳʭ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʚʥʷ ʛʝʤʦʛʣʦ-
ʙʠʥʘ ʥʘ 19,53 % ʠ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ 
ʵʨʠʪʨʦʮʠʪʦʚ ʥʘ 40 %. ʋʨʦʚʝʥʴ ʥʦʨʤʘʣʴʥʳʭ 
ʘʥʪʠʪʝʣ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥ ʢ ʪʘʢʦʚʦ-
ʤʫ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 
ʩʦʩʪʘʚʣʷʝʪ >1:64. ʀʥʪʨʘʮʝʣʦʤʠʯʝʩʢʦʝ ʚʚʝ-
ʜʝʥʠʝ ʨʳʙʘʤ ʥʫʢʣʝʦʧʝʧʪʠʜʘ ʚ ʜʦʟʝ 1,0 ʩʤ3 
3 ʜʥʷ ʧʦʜʨʷʜ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʚ-
ʥʷ ʛʝʤʦʛʣʦʙʠʥʘ ʥʘ 27,7 % ʠ ʧʦʚʳʰʝʥʠʶ 
ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʝʡʢʦʮʠʪʦʚ ʥʘ 
45,48 %. ʊʠʪʨ ʥʦʨʤʘʣʴʥʳʭ ʘʥʪʠʪʝʣ ʚ ʜʘʥ-
ʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʣʷʝʪ <1:32 (ʪʘʙʣʠʮʘ 2). 
ʇʝʨʦʨʘʣʴʥʦʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 
ʧʣʘʟʤʳ ʚ ʜʦʟʝ 6,4 ʛ ʥʘ 1 ʢʛ ʤ.ʪ. 5 ʜʥʝʡ ʧʦʜ-
ʨʷʜ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʚʥʷ ʛʝʤʦ-
ʛʣʦʙʠʥʘ ʥʘ 27,7 % ʠ ʧʦʚʳʰʝʥʠʶ ʬʘʛʦʮʠ-
ʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʝʡʢʦʮʠʪʦʚ ʥʘ 42,9 %. 
ʊʠʪʨ ʥʦʨʤʘʣʴʥʳʭ ʘʥʪʠʪʝʣ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ 
ʨʳʙ ʩʦʩʪʘʚʣʷʝʪ >1:32. ʇʝʨʦʨʘʣʴʥʦʝ ʠʥʜʠ-
ʚʠʜʫʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʜʦ-
ʟʝ 1,28 ʛ ʥʘ 1 ʢʛ ʤ.ʪ. 5 ʜʥʝʡ ʧʦʜʨʷʜ ʧʨʠʚʦ-
ʜʠʪ ʢ ʜʦʩʪʦʚʝʨʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʚʥʷ 
ʛʝʤʦʛʣʦʙʠʥʘ ʫ Cyprinus carpio ʥʘ 16,03 % 
(ʪʘʙʣʠʮʘ 2). 

ʇʝʨʚʦʝ ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ ʧʦʚʳʰʝ-
ʥʠʷ ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 
ʟʘʥʠʤʘʝʪ ʩʳʚʦʨʦʪʢʘ ʢʨʦʚʠ ʂʈʉ, ʧʨʠʤʝʥʝ-
ʥʠʝ ʢʦʪʦʨʦʡ ʧʨʠʚʦʜʠʪ ʢ ʜʦʩʪʦʚʝʨʥʦʤʫ ʫʚʝ-
ʣʠʯʝʥʠʶ ʫʨʦʚʥʷ ʛʝʤʦʛʣʦʙʠʥʘ, ʩʦʜʝʨʞʘʥʠʷ 
ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʫʨʦʚʥʷ ʥʦʨʤʘʣʴʥʳʭ ʘʥʪʠ-
ʪʝʣ. ʋʚʝʣʠʯʝʥʠʝ ʪʠʪʨʘ ʘʥʪʠʪʝʣ ʜʦ ʫʨʦʚʥʷ 
ʨʳʙ ʠʥʪʘʢʪʥʦʛʦ ʢʦʥʪʨʦʣʷ ʛʦʚʦʨʠʪ ʦ ʚʣʠʷ-
ʥʠʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʂʈʉ ʥʘ ʛʫʤʦʨʘʣʴʥʦʝ 
ʟʚʝʥʦ ʠʤʤʫʥʠʪʝʪʘ ʨʳʙ.  

ɺʪʦʨʦʝ ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ ʨʘʟʜʝʣʷʶʪ 
ʥʫʢʣʝʦʧʝʧʪʠʜ ʠ ʧʣʘʟʤʘ ʢʨʦʚʠ ʂʈʉ. ʀʭ 
ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʚ-
ʥʷ ʛʝʤʦʛʣʦʙʠʥʘ, ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 
ʣʝʡʢʦʮʠʪʦʚ ʠ ʫʨʦʚʥʷ ʥʦʨʤʘʣʴʥʳʭ ʘʥʪʠʪʝʣ 
ʫ Cyprinus carpio, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʚʣʠʷʥʠʠ 
ʠʭ ʢʘʢ ʥʘ ʢʣʝʪʦʯʥʦʝ, ʪʘʢ ʠ ʥʘ ʛʫʤʦʨʘʣʴʥʦʝ 
ʟʚʝʥʦ ʠʤʤʫʥʠʪʝʪʘ. ʇʨʠʤʝʥʝʥʠʝ ʛʝʤʦʛʣʦʙʠ-
ʥʘ ʢʨʦʚʠ ʂʈʉ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʛʝʤʦʛʣʦ-
ʙʠʥʘ ʚ ʢʨʦʚʠ ʨʳʙ. 

ʉʦʭʨʘʥʥʦʩʪʴ Cyprinus carpio, ʟʘ-
ʨʘʞʝʥʥʳʭ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʫʣʴʪʫʨʦʡ 
Pseudomonas aeruginosa, ʥʘ ʬʦʥʝ ʧʨʠʤʝ-
ʥʝʥʠʷ ʙʝʣʢʦʚʳʭ ʩʫʙʩʪʘʥʮʠʡ. ʈʝʟʫʣʴʪʘʪʳ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʩʦʭʨʘʥʥʦʩʪʠ 
ʨʳʙ, ʧʦʣʫʯʘʚʰʠʭ ʙʝʣʢʦʚʳʝ ʩʫʙʩʪʘʥʮʠʠ 
ʢʨʦʚʠ ʂʈʉ, ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ Pseudomonas 
aeruginosa ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3 ï ʉʦʭʨʘʥʥʦʩʪʴ ʨʳʙ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ Pseudomonas 
aeruginosa 

ˉ ʛʨʫʧʧʳ 
ɼʝʥʴ ʧʦʩʣʝ  
ʟʘʨʘʞʝʥʠʷ 

ɺʳʞʠʣʦ, 
ʵʢʟ. 

ʉʦʭʨʘʥʥʦʩʪʴ,  
% 

ʇʨʠʤʝʯʘʥʠʝ 

1 2 3 4 5 

1 1 10 100   

-//- 2 10 100 
2 ʨʳʙʳ ʧʝʨʝʚʝʨʥʫʣʠʩʴ, ʥʦ ʞʠʚʳ,  
ʦʩʪʘʣʴʥʳʝ ï ʙʝʟ ʚʠʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ 

-//- 3 8 80   

-//- 4 0 0   

2 1 10 100   

-//- 2 10 100   

-//- 3 8 80   

-//- 4 0 0   

3 1 10 100   

-//- 2 10 100   

-//- 3 2 20   

-//- 4 0 0   

4 1 10 100   

-//- 2 10 100   

-//- 3 8 80   

-//- 4 4 40   

-//- 5 3 30   
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3  

1 2 3 4 5 

-//- 6 3 30   

-//- 7 1 10   

-//- 8 1 10   

-//- 9 0 0   

5 1 10 100   

-//- 2 10 100   

-//- 3 3 30   

-//- 4 0 0 
ʥʘʣʠʯʠʝ ʛʝʤʦʨʨʘʛʠʡ ʚ ʦʙʣʘʩʪʠ  

ʛʨʫʜʥʳʭ ʧʣʘʚʥʠʢʦʚ 

6 1 10 100   

-//- 10 10 100   

ʈʝʟʫʣʴʪʘʪʳ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʛʨʫʧʧʝ ʟʘʨʘʞʝʥʥʦʛʦ 
ʢʦʥʪʨʦʣʷ ˉ 5 ʩʦʭʨʘʥʥʦʩʪʴ ʨʳʙ ʥʘ 3-ʡ ʜʝʥʴ 
ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ Pseudomonas aeruginosa 
ʩʦʩʪʘʚʠʣʘ 30 %, ʚ ʛʨʫʧʧʝ ˉ 1 (ʧʨʠ ʚʚʝʜʝ-
ʥʠʠ ʧʣʘʟʤʳ) ï 80 %, ʚ ʛʨʫʧʧʝ ˉ 2 (ʧʨʠ 
ʚʚʝʜʝʥʠʠ ʛʝʤʦʛʣʦʙʠʥʘ) ï 80 %, ʚ ʛʨʫʧʧʝ   
ˉ 3 (ʧʨʠ ʚʚʝʜʝʥʠʠ ʥʫʢʣʝʦʧʝʧʪʠʜʘ) ï 20 %, 
ʚ ʛʨʫʧʧʝ ˉ 4 (ʧʨʠ ʚʚʝʜʝʥʠʠ ʩʳʚʦʨʦʪʢʠ 
ʢʨʦʚʠ ʂʈʉ) ï 80 %. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 
ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʨʳʙ ʦʧʳʪʥʳʭ 
ʛʨʫʧʧ ˉ 1, ˉ 2 ʠ ̄ 4 ʙʳʣʘ ʚʳʰʝ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʟʘʨʘʞʝʥʥʦʡ ʛʨʫʧʧʦʡ 
ˉ 5 ʚ ʪʝʯʝʥʠʝ 3 ʜʥʝʡ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ. ʅʘ 
4-ʡ ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʤʝʯʘʣʠ ʛʠʙʝʣʴ 
ʚʩʝʭ ʨʳʙ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʟʘʨʘʞʝʥʥʦʡ ʛʨʫʧ-
ʧʝ ̄ 5. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʣʠ ʢʣʠʥʠʯʝʩʢʠʝ 
ʧʨʠʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʧʩʝʚʜʦʤʦʥʦ-   
ʟʘ, ï ʥʘʣʠʯʠʝ ʛʝʤʦʨʨʘʛʠʡ ʚ ʦʙʣʘʩʪʠ ʛʨʫʜ-
ʥʳʭ ʧʣʘʚʥʠʢʦʚ. ɻʠʙʝʣʴ ʚʩʝʭ ʨʳʙ ʨʝʛʠʩʪʨʠ-
ʨʦʚʘʣʠ ʪʘʢʞʝ ʚ ʛʨʫʧʧʘʭ ˉ 1, ˉ 2 ʠ ̄ 3. ɺ 
ʛʨʫʧʧʝ ˉ 4 (ʧʨʠ ʚʚʝʜʝʥʠʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦ-
ʚʠ ʂʈʉ) ʩʦʭʨʘʥʥʦʩʪʴ ʨʳʙ ʥʘ 4-ʡ ʜʝʥʴ ʩʦ-
ʩʪʘʚʠʣʘ 40 %. ɻʠʙʝʣʴ ʨʳʙ ʜʘʥʥʦʡ ʛʨʫʧʧʳ 
ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʥʘ 9-ʡ ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 
ɿɸʂʃʖʏɽʅʀɽ 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʠʤʤʫ-
ʥʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʜʝʣʴʥʦʛʦ 
ʚʠʜʘ ʨʳʙ Cyprinus carpio ʧʨʠ ʟʘʨʘʞʝʥʠʠ 
ʧʘʨʘʟʠʪʘʤʠ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʧʘʪʦʛʝʥʘʤʠ 
ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʙʝʣʢʦʚʳʭ ʩʫʙʩʪʘʥʮʠʡ 
ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʪ-
ʤʝʪʠʪʴ   ʧʦʣʦʞʠʪʝʣʴʥʦʝ   ʚʣʠʷʥʠʝ   ʜʘʥʥʳʭ  

ʩʫʙʩʪʘʥʮʠʡ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʛʘʥʠʟʤʘ 
ʨʳʙ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʵʬ-
ʬʝʢʪ ʥʘ ʬʦʥʝ ʠʥʚʘʟʠʡ ʥʘʙʣʶʜʘʣʠ ʧʦʩʣʝ 
ʧʨʠʤʝʥʝʥʠʷ ʥʫʢʣʝʦʧʝʧʪʠʜʘ ʚ ʜʦʟʝ 1,0 ʩʤ3 
ʠʥʪʨʘʮʝʣʦʤʠʯʝʩʢʠ 3 ʜʥʷ ʧʦʜʨʷʜ. ʉʦʭʨʘʥ-
ʥʦʩʪʴ ʨʳʙ ʩʦʩʪʘʚʠʣʘ 100 %. ʈʝʛʠʩʪʨʠʨʦʚʘ-
ʣʠ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʛʝʤʦ-
ʛʣʦʙʠʥʘ ʥʘ 27,7 % ʠ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚ-
ʥʦʩʪʠ ʣʝʡʢʦʮʠʪʦʚ ï ʥʘ 45,5 %. ʇʨʠʤʝʥʝʥʠʝ 
ʧʣʘʟʤʳ ʧʝʨʦʨʘʣʴʥʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʚ ʜʦʟʝ 
6,4 ʛ ʥʘ 1 ʢʛ ʤ.ʪ. 5 ʜʥʝʡ ʧʦʜʨʷʜ ʠʥʚʘʟʠʨʦ-
ʚʘʥʥʳʤ ʞʠʚʦʪʥʳʤ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 
ʫʨʦʚʥʷ ʛʝʤʦʛʣʦʙʠʥʘ ʥʘ 27,7 % ʠ ʧʦʚʳʰʝ-
ʥʠʶ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʝʡʢʦʮʠʪʦʚ 
ʥʘ 42,9 %. ɺʚʝʜʝʥʠʝ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʂʈʉ 
ʚ ʜʦʟʝ 1,0 ʩʤ3 ʠʥʪʨʘʮʝʣʦʤʠʯʝʩʢʠ ʚ ʪʝʯʝʥʠʝ 
3 ʜʥʝʡ ʧʦʜʨʷʜ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 
ʫʨʦʚʥʷ ʛʝʤʦʛʣʦʙʠʥʘ ʥʘ 19,53 % ʠ ʧʦʚʳʰʝ-
ʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʥʘ 40 %. 
ʊʠʪʨ ʥʦʨʤʘʣʴʥʳʭ ʘʥʪʠʪʝʣ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ 
ʩʦʩʪʘʚʣʷʝʪ >1:64. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʩʳʚʦ-
ʨʦʪʢʠ ʢʨʦʚʠ ʂʈʉ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ 
ʦʨʛʘʥʠʟʤʘ ʨʳʙ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ 
ʟʘʨʘʞʝʥʠʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʫʣʴʪʫʨʦʡ Pseu-
domonas aeruginosa ʠ ʧʨʠʚʦʜʠʪ ʢ ʩʦʭʨʘʥʝ-
ʥʠʶ ʜʦ 10 % ʨʳʙ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ˉ 4 ʜʦ 
8-ʛʦ ʜʥʷ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 
ʧʨʠʤʝʥʝʥʠʝ ʧʣʘʟʤʳ, ʩʫʭʦʛʦ ʛʝʤʦʛʣʦʙʠʥʘ ʠ 
ʥʫʢʣʝʦʧʝʧʪʠʜʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʟʘʨʘʞʝʥʠʶ ʙʘʢʪʝʨʠʘʣʴʥʳ-
ʤʠ ʧʘʪʦʛʝʥʘʤʠ ʚʦ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʟʘʨʘʞʝʥʥʦʡ 
ʛʨʫʧʧʦʡ, ʫʜʣʠʥʷʷ ʝʛʦ ʥʘ ʪʨʦʝ ʩʫʪʦʢ. 
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ʈʝʟʶʤʝ 
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ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʦʯʠʩʪʢʝ ʦʪ ʩʳʚʦʨʦʪʦʯʥʳʭ ʙʝʣʢʦʚ ʩʘʤʦʡ ʢʣʝʪʦʯʥʦʡ ʣʠʥʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʚʳʨʘʱʠʚʘʝʪʩʷ ʚʠ-
ʨʫʩ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ. ʂʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʚʠʨʫʩʘ ʢʘʢ ʚʘʞʥʝʡʰʠʡ ʵʪʘʧ ʧʨʠ ʧʨʦ-
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʰʝʥʩʪʚʦ, ʚʘʢʮʠʥʳ, ʦʯʠʩʪʢʘ, ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ, ʚʠʨʫʩʩʦʜʝʨʞʘʱʘʷ ʞʠʜʢʦʩʪʴ. 

 
Summary 

The use of culture-based vaccines in modern virology is considered a highly effective and widespread method 
for preventing infectious diseases. During the production of these biopreparations, special attention is paid to the puri-
fication of the serum proteins of the cell line used to grow the virus, thereby minimizing disease progression. Virus con-
centration, a crucial step in the production of highly effective vaccines, is also crucial. 

Keywords: rabies, vaccines, purification, concentration, virus-containing liquid. 
 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 08.05.2026 ʛ. 

ɺɺɽɼɽʅʀɽ 
ɹʝʰʝʥʩʪʚʦ ï ʦʩʪʨʦʝ ʚʠʨʫʩʥʦʝ ʟʘʙʦ-

ʣʝʚʘʥʠʝ ʩ ʘʙʩʦʣʶʪʥʦ ʩʤʝʨʪʝʣʴʥʳʤ ʠʩʭʦ-
ʜʦʤ, ʧʦʨʘʞʘʶʱʝʝ ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ 
ʩʠʩʪʝʤʫ ʯʝʣʦʚʝʢʘ ʠ ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪ-
ʥʳʭ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ 
ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ɹʝʣʘʨʫʩʠ. ʇʦ ʩʚʦʝʡ 
ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʙʦ-
ʣʝʟʥʴ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ʚ ʠʥ-
ʬʝʢʮʠʦʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ, 
ʧʦʵʪʦʤʫ ʝʛʦ ʠʟʫʯʝʥʠʶ, ʨʘʟʨʘʙʦʪʢʝ ʤʝʨ 
ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʙʦʨʴʙʳ ʩ ʥʠʤ ʫʜʝʣʷʝʪʩʷ 
ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʨ ʧʨʦʬʠʣʘʢ-
ʪʠʢʠ ʙʝʰʝʥʩʪʚʘ ʙʳʣʘ ʠ ʦʩʪʘʝʪʩʷ ʘʥʪʠʨʘʙʠ-
ʯʝʩʢʘʷ ʚʘʢʮʠʥʘʮʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʫʣʴʪʫ-
ʨʘʣʴʥʳʭ ʚʘʢʮʠʥ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʚʠʨʫʩʦʣʦ-
ʛʠʠ ʩʯʠʪʘʝʪʩʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤ ʠ ʫʜʦʙ-
ʥʳʤ ʤʝʪʦʜʦʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʥʬʝʢʮʠʦʥ-
ʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [1]. ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 
ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ 
ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʦʯʠʩʪʢʝ ʦʪ ʩʳ-
ʚʦʨʦʪʦʯʥʳʭ ʙʝʣʢʦʚ ʠ ʩʘʤʦʡ ʢʣʝʪʦʯʥʦʡ ʣʠ-
ʥʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʢʫʣʴʪʠʚʠʨʫʝʪʩʷ ʚʠʨʫʩ, ʜʣʷ 
ʩʥʠʞʝʥʠʷ ʨʝʘʢʪʦʛʝʥʥʦʩʪʠ ʚʘʢʮʠʥʳ ʠ ʧʦʚʳ-
ʰʝʥʠʷ ʝʝ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ [2, 3]. 
ʕʪʘʧ ʦʩʚʝʪʣʝʥʠʷ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʡ ʞʠʜʢʦ- 

ʩʪʠ (ɺʉɾ) ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʠʩʧʦʣʴʟʫ-
ʝʪʩʷ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦ ʧʣʦʪ-
ʥʦʩʪʠ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʦʯʠʱʘʪʴ ʚʠʨʫʩʳ ʦʪ 
ʢʣʝʪʦʯʥʦʛʦ ʜʝʪʨʠʪʘ ʜʣʷ ʟʘʱʠʪʳ ʬʠʣʴʪʨʫʶ-
ʱʠʭ ʩʠʩʪʝʤ [4]. ʆʯʠʩʪʢʘ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʡ 
ʞʠʜʢʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʦʩʚʦʙʦʜʠʪʴ ʦʩʥʦʚʥʦʡ 
ʢʦʤʧʦʥʝʥʪ ʚʘʢʮʠʥʳ ʦʪ ʧʦʩʪʦʨʦʥʥʠʭ ʙʝʣ-
ʢʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʚʣʠʷʶʪ ʥʘ ʠʤʤʫʥʦʣʦʛʠʯʝ-
ʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʳ [5]. ʂʦʥʮʝʥʪʨʠ-
ʨʦʚʘʥʠʝ ɺʉɾ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʨʦʮʝʩʩ 
ʧʦʚʳʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ 
ʚ ʨʘʩʪʚʦʨʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʠʭ ʤʝʪʦ-
ʜʦʚ, ʢʘʢ ʫʣʴʪʨʘʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ, ʫʣʴʪʨʘ-
ʬʠʣʴʪʨʘʮʠʷ, ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʧʦʣʠʵʪʠ-
ʣʝʥʛʣʠʢʦʣʝʤ ʠʣʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʡ ʟʘʭʚʘʪ 
ʩ ʧʦʤʦʱʴʶ ʘʥʪʠʪʝʣ, ʩʦʨʙʠʨʦʚʘʥʥʳʭ ʥʘ ʥʝ-
ʨʘʩʪʚʦʨʠʤʦʤ ʥʦʩʠʪʝʣʝ, ʠ ʭʨʦʤʘʪʦʛʨʘʬʠʷ. 
ʆʩʥʦʚʥʘʷ ʮʝʣʴ ï ʦʯʠʩʪʠʪʴ ʠ ʩʢʦʥʮʝʥʪʨʠʨʦ-
ʚʘʪʴ ʚʠʨʫʩ, ʫʜʘʣʠʚ ʧʨʠ ʵʪʦʤ ʥʝʞʝʣʘʪʝʣʴ-
ʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠʟ ʦʙʨʘʟʮʘ [2]. 

ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ ʚʘʢʮʠʥ ʩʪʨʝʤʷʪʩʷ ʜʦʩʪʠʯʴ ʤʘʢʩʠ-
ʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ 
(ʘʥʪʠʛʝʥʘ) ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʠʤʤʫ-
ʥʦʛʝʥʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ. ʂʣʘʩʩʠʯʝʩʢʠʝ ʬʠʟʠ-
ʯʝʩʢʠʝ ʤʝʪʦʜʳ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ ʚʠʨʫʩʘ 
ʠʟ  ʨʘʟʙʘʚʣʝʥʥʦʛʦ  ʨʘʩʪʚʦʨʘ  ʚʢʣʶʯʘʶʪ ʫʣʴ- 
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ʪʨʘʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ ʠ ʫʣʴʪʨʘʬʠʣʴʪʨʘ-
ʮʠ ʁʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʘʣʠʟʥʦʡ ʤʝʤʙʨʘ-
ʥʳ ʚ ʢʘʯʝʩʪʚʝ ʫʣʴʪʨʘʬʠʣʴʪʨʘ. 

ʄʝʤʙʨʘʥʥʘʷ ʬʠʣʴʪʨʘʮʠʷ ï ɻ ʪʦ ʧʨʦ-
ʮʝʩʩ ʨʘʟʜʝʣʝʥʠʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ, ʚ ʢʦʪʦʨʦʤ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʤʙʨʘʥʳ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ 
ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʞʠʜʢʦʤ ʨʘʩʪʚʦʨʝ ʠʣʠ ʩʫʩ-
ʧʝʥʟʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʨʘʟʤʝʨʘ ʠ 
ʨʘʟʣʠʯʠʡ ʚ ʟʘʨʷʜʝ. 

ʋʣʴʪʨʘʬʠʣʴʪʨʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-
ʙʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʤʝʤʙʨʘʥʥʦʡ ʬʠʣʴʪʨʘ-
ʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝ-
ʥʠʝ ʧʨʠʞʠʤʘʝʪ ʞʠʜʢʦʩʪʴ ʢ ʧʦʣʫʧʨʦʥʠʮʘ-
ʝʤʦʡ ʤʝʤʙʨʘʥʝ. ʈʘʩʪʚʦʨʠʪʝʣʴ ʠ ʥʠʟʢʦʤʦ-
ʣʝʢʫʣʷʨʥʳʝ ʨʘʩʪʚʦʨʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ʧʨʦ-
ʭʦʜʷʪ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ ʠ ʥʘʟʳʚʘʶʪʩʷ ʧʝʨʤʝ-
ʘʪʦʤ, ʪʦʛʜʘ ʢʘʢ ʚʟʚʝʰʝʥʥʳʝ ʪʚʝʨʜʳʝ ʯʘʩ-
ʪʠʮʳ ʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʨʘʩʪʚʦʨʝʥʥʳʝ 
ʚʝʱʝʩʪʚʘ ʟʘʜʝʨʞʠʚʘʶʪʩʷ ʥʘ ʥʝʡ [6]. 

ʂʨʦʤʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʠʯʝ-
ʩʢʠʭ ʧʦʜʭʦʜʦʚ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʯʘʣʠ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʥʛʝʥʮʠʘʣʴʥʫʶ ʧʦʪʦʢʦʚʫʶ 
ʬʠʣʴʪʨʘʮʠʶ (ʬʠʣʴʪʨʘʮʠʶ ʚ ʧʝʨʝʢʨʝʩʪʥʦʤ 
ʧʦʪʦʢʝ). ɽʝ ʩʫʱʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 
ʧʦʪʦʢ ʥʝʬʠʣʴʪʨʦʚʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʚʠʞʝʪ-
ʩʷ ʪʘʥʛʝʥʮʠʘʣʴʥʦ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʤʙʨʘʥʳ. 
ʊʫʨʙʫʣʝʥʪʥʦʩʪʴ, ʩʦʟʜʘʚʘʝʤʘʷ ʥʘ ʧʦʚʝʨʭ-
ʥʦʩʪʠ ʤʝʤʙʨʘʥʳ, ʫʤʝʥʴʰʘʝʪ ʟʘʛʨʷʟʥʝʥʠʝ ʠ 
ʫʣʫʯʰʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʪʦʢʘ, ʘ ʪʘʢʞʝ 
ʧʨʦʭʦʜʠʤʦʩʪʴ ʞʠʜʢʦʩʪʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 
ʬʠʣʴʪʨʘ, ʯʝʤ ʧʨʠ ʪʫʧʠʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ 
[6, 7, 8]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩ ʢʦʥʮʝʥʪʨʘ-
ʮʠʠ ʚʠʨʫʩʘ ʥʝʦʙʭʦʜʠʤ ʧʨʠ ʩʦʚʨʝʤʝʥʥʦʤ 
ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʘʢʮʠʥ: ʦʥ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠ-
ʯʠʪʴ ʠʭ ʠʤʤʫʥʦʛʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʩʣʝʜʦ-
ʚʘʪʝʣʴʥʦ, ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʨʘʚ-
ʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʠʣʴʪʨʦʚ 
ʜʣʷ ʦʯʠʩʪʢʠ ʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ ʚʠʨʫʩʘ 
ʙʝʰʝʥʩʪʚʘ ʠʟ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʚʠʨʫʩʩʦʜʝʨ-
ʞʘʱʝʡ ʞʠʜʢʦʩʪʠ. 

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥ ʬʠʢ-

ʩʠʨʦʚʘʥʥʳʡ ʢʫʣʴʪʫʨʘʣʴʥʳʡ ʚʠʨʫʩ ʙʝʰʝʥ-
ʩʪʚʘ (ʰʪʘʤʤ 71 ɹʝʣʅʀʀʕɺ-ɺɻʅʂʀ), ʢʦʪʦ-
ʨʳʡ ʙʳʣ ʩʝʣʝʢʮʠʦʥʠʨʦʚʘʥ ʚ ʀʥʩʪʠʪʫʪʝ ʵʢʩ-
ʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳ-
ʰʝʣʝʩʩʢʦʛʦ ʠ ʧʦʟʜʥʝʝ ʘʜʘʧʪʠʨʦʚʘʥ ʢ ʢʫʣʴ-
ʪʫʨʝ ʢʣʝʪʦʢ ɺʅʂ-21. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʠ-
ʨʫʩ  ʙʝʰʝʥʩʪʚʘ   (ʰʪʘʤʤ  71  ɹʝʣʅʀʀʕɺ- 

ɺɻʅʂʀ) ʙʳʣ ʥʘʢʦʧʣʝʥ ʥʘ ʧʝʨʝʚʠʚʘʝʤʦʡ 
ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ɺʅʂ-21, ʚʳʨʘʱʝʥʥʦʡ ʥʘ 
ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʀʛʣʘ ʩ ʜʚʦʡʥʳʤ ʥʘʙʦ-
ʨʦʤ ʘʤʠʥʦʢʠʩʣʦʪ. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʧʨʦ-
ʚʦʜʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 Áʉ ʚ ʪʝʯʝʥʠʝ 
72 ʯ ʥʘ ʨʦʣʣʝʨʥʦʡ ʫʩʪʘʥʦʚʢʝ ʩʦ ʩʢʦʨʦʩʪʴʶ 
ʚʨʘʱʝʥʠʷ ʨʦʣʣʝʨʦʚ 8ï14 ʦʙ/ʯ. ɿʘʤʦʨʘʞʠ-
ʚʘʥʠʝ/ʦʪʪʘʠʚʘʥʠʝ ɺʉɾ ʧʨʦʠʟʚʦʜʠʣʠ ʜʚʫ-
ʢʨʘʪʥʦ. 

ɼʣʷ ʦʯʠʩʪʢʠ ʠ ʬʠʣʴʪʨʘʮʠʠ ʚ ʨʘʙʦʪʝ 
ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʮʝʪʘʪʥʦ-ʮʝʣʣʶʣʦʟʥʳʝ ʤʝʤ-
ʙʨʘʥʳ (ɸʎʄ) ʩ ʜʠʘʤʝʪʨʦʤ ʧʦʨ 0,45 ʤʢʤ, 
ʢʦʪʦʨʳʝ ʤʦʥʪʠʨʦʚʘʣʠ ʚ ʬʠʣʴʪʨʘʮʠʦʥʥʫʶ 
ʫʩʪʘʥʦʚʢʫ. ɼʣʷ ʩʤʘʯʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ 
ʬʠʣʴʪʨʘ ʧʨʦʧʫʩʢʘʣʠ ʩʪʝʨʠʣʴʥʫʶ ʜʠʩʪʠʣ-
ʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ ʧʦʜ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʜʘʚ-
ʣʝʥʠʝʤ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʚʤʝʩʪʦ ʚʦʜʳ ʯʝʨʝʟ 
ʬʠʣʴʪʨ ʧʨʦʧʫʩʢʘʣʠ ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʧʠ-
ʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʧʦʩʣʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 
ʢʣʝʪʦʢ (ʙʝʟ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʠʭ ʚʠʨʫʩʦʤ). 
ʇʨʠ ʵʪʦʤ ʦʮʝʥʠʚʘʣʠ ʩʢʦʨʦʩʪʴ ʧʨʦʭʦʞʜʝ-
ʥʠʷ ʞʠʜʢʦʩʪʠ ʯʝʨʝʟ ʬʠʣʴʪʨ ʠ ʥʘʣʠʯʠʝ 
ʦʩʘʜʢʘ ʢʣʝʪʦʢ ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜ 
ʤʠʢʨʦʩʢʦʧʦʤ. 

ʉ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ 
ʩʧʦʩʦʙʥʦʩʪʠ ʬʠʣʴʪʨʘ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʩ 
ʢʣʝʪʢʘʤʠ ʦʩʚʝʪʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʩʢʦʥʩʪʨʫ-
ʠʨʦʚʘʥʥʦʛʦ ʬʠʣɹʪʨʫʁ ʝɦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ 
ʥʝʪʢʘʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʜʠʘʤʝʪʨʦʤ ʧʦʨ 
100,0 ʤʢʤ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʠ 
ʦʩʚʝʪʣʝʥʠʷ ʧʦʵʪʘʧʥʦ: 

- ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳʡ ʦʙʲʝʤ ʧʠʪʘʪʝʣʴ-
ʥʦʡ ʩʨʝʜʳ ʩ ʢʣʝʪʢʘʤʠ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ 
ʥʝʪʢʘʥʳʡ ʤʘʪʝʨʠʘʣ; 

- ʧʨʦʚʦʜʠʣʠ ʬʠʣʴʪʨʘʮʠʶ ʯʝʨʝʟ ʤʝʤ-
ʙʨʘʥʫ ɸʎʄ ʩ ʜʠʘʤʝʪʨʦʤ ʧʦʨ 0,45 ʤʢʤ; 

- ʥʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʤʝʤʙʨʘʥʫ ɸʎʄ ʩ ʜʠʘʤʝʪʨʦʤ ʧʦʨ 0,22 ʤʢʤ. 

ʅʘʨʷʜʫ ʩ ɸʎʄ, ʜʣʷ ʦʩʚʝʪʣʝʥʠʷ     
ʠʩʧʳʪʘʣʠ ʬʠʣʴʪʨʘʮʠʦʥʥʫʶ ʧʣʘʩʪʠʥʫ    
FILTRAK (ʧʣʦʪʥʘʷ, ʫʟʢʦʧʦʨʠʩʪʘʷ, ʤʝʜʣʝʥ-
ʥʦ ʬʠʣʴʪʨʫʶʱʘʷ, ʜʣʷ ʪʦʥʢʠʭ ʦʩʘʜʢʦʚ). ʀʩ-
ʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ 
ʢʘʢ ʜʣʷ ʚʦʜʳ, ʪʘʢ ʠ ʜʣʷ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ 
ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʩ ʩʫʩʧʝʥʟʠʝʡ ʢʣʝʪʦʢ 
ʠʣʠ ʢʣʝʪʦʯʥʦʛʦ ʜʝʪʨʠʪʘ. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ ʧʦʩʣʝ ʦʩʚʝʪʣʝʥʠʷ ʦʪ 
ʢʣʝʪʦʯʥʦʛʦ ʜʝʪʨʠʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ 
ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʘ-
ʣʠʟʥʦʡ ʤʝʤʙʨʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʫʣʴʪʨʘʬʠʣʴ-
ʪʨʘ ʤʝʤʙʨʘʥʳ (ʤʝʰʢʠ) ʜʣʷ ʜʠʘʣʠʟʘ. ɺ ʜʠʘ-
ʣʠʟʥʳʡ   ʤʝʰʦʢ   ʚʥʦʩʠʣʠ  ɺʉɾ  ʚ  ʦʙʲʝʤʝ  
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1,0 ʣ ʠ ʩ ʧʦʤʦʱʴʶ ʇʕɻ-6000 ʚ ʪʝʯʝʥʠʝ 2 ʯ 
ʧʦʣʫʯʘʣʠ 500,0 ʤʣ ʢʦʥʮʝʥʪʨʘʪʘ. ʂʦʥʮʝʥ-
ʪʨʘʮʠʶ ʦʩʫʱʝʩʪʚʣʷʣʠ ʜʚʫʢʨʘʪʥʦ, ʜʘʣʝʝ 
ʦʧʨʝʜʝʣʷʣʠ ʪʠʪʨ ʚʠʨʫʩʘ. 

ʊʠʪʨʦʚʘʥʠʝ ʚʠʨʫʩʘ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʝ-
ʣʳʭ ʤʳʰʘʭ ʤʘʩʩʦʡ 6,0ï8,0 ʛ. ɾʠʚʦʪʥʳʭ 
ʨʘʟʜʝʣʠʣʠ ʧʦʨʦʚʥʫ ʥʘ 8 ʛʨʫʧʧ (7 ʦʧʳʪʥʳʭ 
ʠ 1 ʢʦʥʪʨʦʣʴʥʘʷ) ʧʦ 4 ʛʦʣʦʚʳ ʚ ʢʘʞʜʦʡ. ɻʦ-
ʪʦʚʠʣʠ ʨʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʝʩʷʪʠʢʨʘʪ-
ʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʛʦ ʤʘʪʝʨʠ-
ʘʣʘ (ʦʪ 10-1 ʜʦ 10-7).  

ʄʳʰʝʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʟʘʨʘʞʘʣʠ 
ʠʥʪʨʘʮʝʨʝʙʨʘʣʴʥʦ ʚ ʜʦʟʝ 0,03 ʤʣ ʚ ʨʘʟʚʝʜʝ-
ʥʠʷʭ ʦʪ 10-1 ʜʦ 10-7. ʇʨʠ ʚʚʝʜʝʥʠʠ ʞʠʚʦʪ-
ʥʳʭ ʥʘʜʝʞʥʦ ʬʠʢʩʠʨʦʚʘʣʠ. ɺʚʝʜʝʥʠʝ ʚʠ-
ʨʫʩʩʦʜʝʨʞʘʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣʠ 
ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1,0ï2,0 ʤʤ ʦʪ ʪʦʯʢʠ ʧʝʨʝʩʝ-
ʯʝʥʠʷ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʯʝʨʝʧʘ ʩ ʣʠʥʠʝʡ, ʩʦ-
ʝʜʠʥʷʶʱʝʡ ʫʛʣʳ ʛʣʘʟ. ʂʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 
ʞʠʚʦʪʥʳʭ ʚʠʨʫʩʩʦʜʝʨʞʘʱʠʡ ʤʘʪʝʨʠʘʣ ʥʝ 
ʚʚʦʜʠʣʠ. 

ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʧʦʜʦʧʳʪʥʳʤʠ ʞʠ-
ʚʦʪʥʳʤʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 15 
ʜʥʝʡ. ʋʯʝʪ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʧʘʜʝʞʘ ʧʨʦʚʦ-
ʜʠʣʠ ʩ 5-ʛʦ ʜʥʷ ʦʧʳʪʘ. 

ʊʠʪʨ ʚʠʨʫʩʘ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʤʝʪʦʜʫ 
ʂʝʨʙʝʨʘ [9]. 

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʇʨʠ ʦʮʝʥʢʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦ-

ʩʪʠ ɸʎʄ ʩ ʜʠʘʤʝʪʨʦʤ ʧʦʨ 0,45 ʤʢʤ ʚ ʦʪ-
ʥʦʰʝʥʠʠ ʚʦʜʳ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ 
ʧʨʦʭʦʞʜʝʥʠʷ ʚʦʜʳ ʩʢʚʦʟʴ ʬʠʣʴʪʨ ʩʦʩʪʘʚ-
ʣʷʝʪ 1,0 ʣ ʟʘ 1,5 ʤʠʥ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ ʦʩʚʝʪʣʝʥʠʷ ɺʉɾ 
ʠʩʧʦʣʴʟʦʚʘʣʠ ɸʎʄ ʩ ʜʠʘʤʝʪʨʦʤ ʧʦʨ       
0,45 ʤʢʤ, ʘ ʜʣʷ ʩʪʝʨʠʣʠʟʫʶʱʝʡ ʬʠʣʴʪʨʘ-
ʮʠʠ ʧʦʩʣʝ ʛʨʫʙʦʡ ʦʯʠʩʪʢʠ ɺʉɾ ï ʬʠʣʴʪʨʫ-
ʶɦ ʠʝ ʧʣʘʩʪʠʥʳ ʩ ʜʠʘʤʝʪʨʦʤ ʧʦʨ 0,22 ʤʢʤ. 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʬʠʣʴʪʨʘ ʩ 
ʜʠʘʤʝʪʨʦʤ ʧʦʨ 0,45 ʤʢʤ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴ-
ʥʦʛʦ ʦʩʚʝʪʣʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 100,0 ʤʣ ʩʨʝʜʳ 
ʩ ʢʣʝʪʢʘʤʠ ʟʘ 8 ʤʠʥ. ʇʨʠ ʵʪʦʤ ʥʘ ʧʦʚʝʨʭ-
ʥʦʩʪʠ ʬʠʣʴʪʨʘ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʦʙʥʘʨʫ-
ʞʠʚʘʣʠ ʤʝʨʪʚʳʝ ʢʣʝʪʢʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʦʩʚʝʪʣʝʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʠ 
ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʧʣʘʩʪʠʥʳ FILTRAK ʦʢʘ-
ʟʘʣʠʩʴ ʥʝʧʨʠʛʦʜʥʳʤʠ ʢʘʢ ʜʣʷ ʦʩʚʝʪʣʝʥʠʷ, 
ʪʘʢ ʠ ʜʣʷ ʩʪʝʨʠʣʠʟʘʮʠʠ ɺʉɾ, ʪ.ʢ. ʦʥʠ ʧʨʦ-
ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʥʠʟʢʫʶ ʬʠʣʴʪʨʘʮʠʦʥ-
ʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ (100,0 ʤʣ ʚ ʪʝʯʝʥʠʝ 13ï
15 ʤʠʥ). ʊʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʧʫʩʢ-
ʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʫʢʘʟʘʥʥʦʛʦ ʢʘʩʢʘʜʘ ʜʣʷ 
ʬʠʣʴʪʨʘʮʠʠ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 10,0 ʣ/ʯ. ʇʨʠ 
ʵʪʦʤ ʪʠʪʨ ʦʯʠʱʝʥʥʦʛʦ ʚʠʨʫʩʘ ʦʪ ʢʣʝʪʦʯ-
ʥʦʛʦ ʜʝʪʨʠʪʘ ʧʦʩʣʝ ʧʨʦʚʝʨʢʠ ʩʦʩʪʘʚʠʣ         
6,5 lg MICLD50/ʤʣ. 

ʇʨʠ ʜʚʫʢʨʘʪʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʠ-
ʨʫʩʩʦʜʝʨʞʘʱʝʡ ʞʠʜʢʦʩʪʠ ʯʝʨʝʟ ʜʠʘʣʠʟ-
ʥʫʶ ʤʝʤʙʨʘʥʫ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʇʕɻ-6000 
ʪʠʪʨ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ ʧʦʚʳʩʠʣʩʷ              
ʥʘ 0,3 lg MICLD50/ʤʣ ʠ ʩʦʩʪʘʚʠʣ                     
6,8 lg MICLD50/ʤʣ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʨʢʠ 
ʪʠʪʨʘ ʚʠʨʫʩʘ ʧʦʩʣʝ ʦʯʠʩʪʢʠ ʠ ʢʦʥʮʝʥʪʨʘ-
ʮʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ. 

ʊʘʙʣʠʮʘ ï ʀʟʤʝʥʝʥʠʝ ʪʠʪʨʦʚ ʚʠʨʫʩʘ ʧʦʩʣʝ ʦʯʠʩʪʢʠ ʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ ɺʉɾ 

ʂʦʥʮʝʥʪʨʘʮʠʷ 
ʚʠʨʫʩʘ 

ʕʪʘʧʳ ʦʯʠʩʪʢʠ ʚʠʨʫʩʘ 

ʜʦ ʦʯʠʩʪʢʠ 
ʧʦʩʣʝ ʦʯʠʩʪʢʠ 
(ʬʠʣʴʪʨʘʮʠʷ) 

ʧʦʩʣʝ ʦʯʠʩʪʢʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ  
(ʩ ʧʦʤʦʱʴʶ ʇʕɻ) 

ʊʠʪʨ, 
lg MICLD50/ʤʣ 

6,5 6,5 6,8 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʠʪʨ ʚʠʨʫʩʘ ʜʦ 
ʦʯʠʩʪʢʠ ʩʦʩʪʘʚʣʷʣ 6,5 lg MICLD50/ʤʣ, ʧʦ-
ʩʣʝ ʦʩʚʝʪʣʝʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʠ ʦʩʪʘʣʩʷ ʥʘ 
ʵʪʦʤ ʞʝ ʫʨʦʚʥʝ ï 6,5 lg MICLD50/ʤʣ, ʘ ʧʦ-
ʩʣʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ ʇʕɻ ʧʦʚʳʩʠʣʩʷ ʜʦ 
6,8 lg MICLD50/ʤʣ. 

 
ɿɸʂʃʖʏɽʅʀɽ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʥʘʤʠ ʨʝ-
ʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʫʢʘʟʘʥ-
ʥʳʝ ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ ɺʉɾ ʦʪ ʙʝʣʢʦʚ ʢʣʝ-
ʪʦʯʥʦʡ  ʣʠʥʠʠ   ʧʦʟʚʦʣʷʶʪ  ʩʦʭʨʘʥʠʪʴ  ʢʦʥ- 

ʮʝʥʪʨʘʮʠʶ ʚʠʨʫʩʘ ʧʦʩʣʝ ʝʛʦ ʬʠʣʴʪʨʘʮʠʠ. 
ʇʨʠ ʵʪʦʤ ʪʠʪʨ ʦʯʠʱʝʥʥʦʛʦ ʚʠʨʫʩʘ ʦʪ ʢʣʝ-
ʪʦʯʥʦʛʦ ʜʝʪʨʠʪʘ ʧʦʩʣʝ ʧʨʦʚʝʨʢʠ ʩʦʩʪʘʚʠʣ 
6,5 lg MICLD50/ʤʣ. 

ɼʚʫʢʨʘʪʥʦʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʚʠ-
ʨʫʩʘ ʩ ʧʦʤʦʱʴʶ ʇʕɻ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝ-
ʣʠʯʠʪʴ ʪʠʪʨ ʚʠʨʫʩʘ ʜʦ 6,8 lg MICLD50/ʤʣ. 

ʕʪʠ ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ ʠ ʢʦʥʮʝʥʪʨʠʨʦ-
ʚʘʥʠʷ ʚʠʨʫʩʘ ʷʚʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʥʳʤʠ ʠ 
ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 
ʩʦʚʨʝʤʝʥʥʳʭ ʚʘʢʮʠʥ ʩ ʚʳʩʦʢʦʡ ʠʤʤʫʥʦ-
ʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 
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˜˝˒˜ˍ˝ˍ˟  
ˏ˒˟˒˝˕˚ˍ˝˚˨˖  

Ʒ̉̍̆̆̓ ̙̉̑̏̋̉̊ ̒̐̆̋̓̑ ̠̅̆̊̒̓̃̉ 
̎́ ̞̎̅̏- ̉ ̞̋̓̏̐́̑́̈̉̓̏̃ 
Ʒ̞̆̋̓̉̃̆̎̕̕ ̐̑̉ ̝̜̖̉̍́̄̉̎́̌̎ ̉ ̘̘̜̖̌̉̉̎̏̎  
̠̖̒̓́̅̉ ̠̑́̈̃̉̓̉ ̎̆̍́̓̏̅ ̘̇̆̌̔̅̏̎̏-̋ ̙̘̉̆̎̏̄̏ 
̓̑́̋̓́ ̉ ̖̌̆̄̋̉ȟ ̘̌̉̉̎̏̋ ̏̃̏̅̏̃ȟ ̘̘̜̖̆̒̏̓̏̎  
̋̌̆̆̊̚ȟ ̙̃̆̊ ̉ ̅̑Ȣ ̞̋̓̏̐́̑́̈̉̓̏̃ 

Ʒ̠̟̐̑̉̍̆̎̓ ̋̑̔̐̎̏̍̔ ̑̏̄́̓̏̍̔ 
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ʈʝʟʶʤʝ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ çʂʦʨʦʥʘʢʵʪ-ʪʘʙè ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʣʝʯʝʙʥʦʡ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʦʤ ʧʝʨʠʪʦʥʠʪʝ ʢʦʰʝʢ.  

ɺʚʠʜʫ ʥʠʟʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʩʨʝʜʥʝʩʤʝʨʪʝʣʴʥʫʶ ʜʦʟʫ (ʃɼ50) ʜʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʨʠ ʦʜʥʦ- ʠ ʤʥʦʛʦʢʨʘʪ-
ʥʦʤ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʤ ʚʚʝʜʝʥʠʠ ʙʝʣʳʤ ʤʳʰʘʤ ʦʧʨʝʜʝʣʠʪʴ ʥʝ ʫʜʘʣʦʩʴ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʦʛʣʘʩʥʦ ɻʆʉʊ 12.1.007-
76 ʧʨʝʧʘʨʘʪ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥ ʢ 4-ʤʫ ʢʣʘʩʩʫ ʦʧʘʩʥʦʩʪʠ ï ʚʝʱʝʩʪʚʘʤ ʤʘʣʦʦʧʘʩʥʳʤ, ʪʘʢ ʝʛʦ ʃɼ50 ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʚʳʰʝ 5000 ʤʛ/ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ. ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʳʪʫʝʤʳʡ ʧʨʝʧʘʨʘʪ ʙʝʟʦʧʘ-
ʩʝʥ ʜʣʷ ʢʦʰʝʢ ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʧʨʠ ʚʠʨʫʩʥʦʤ ʧʝʨʠʪʦʥʠʪʝ ʯʝʨʝʟ 1ï3 
ʥʝʜʝʣʠ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʣʝʯʝʥʠʷ, ʥʘʯʘʪʦʛʦ ʠʥʲʝʢʮʠʦʥʥʳʤ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ çʂʦʨʦʥʘʢʵʪ 30è. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʝʢʮʠʦʥʥʳʡ ʧʝʨʠʪʦʥʠʪ, ʦʩʪʨʘʷ ʪʦʢʩʠʯʥʦʩʪʴ, ʣʝʯʝʙʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʢʦʰʢʠ. 
 

Summary 
This article presents results of a study of acute toxicity of the innovative veterinary drug çCoronacat-Tabè on 

laboratory animals and therapeutic efficacy of the drug for infectious peritonitis of cats. 
Because of the low toxicity it was not possible to determine (LD50) of the drug after single and repeated intra-

gastric administration of the drug to white mice. However, according to GOST 12.1.007-76 the drug can be classified 
as a hazard class 4 substance (low-hazard substance) as its LD50 is significantly higher than 5000 mg per kilogram of 
body weight. Clinical tests showed that the drug is safe for cats and can be used as part of complex therapy for infec-
tious peritonitis to continue treatment started with the injectable drug çCoronacat 30è 1ï3 weeks prior to use of the 
drug. 

Keywords: infectious peritonitis, acute toxicity, therapeutic efficacy, cats. 
 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 18.05.2026 ʛ. 

ɺɺɽɼɽʅʀɽ 
ʀʥʬʝʢʮʠʦʥʥʳʡ ʧʝʨʠʪʦʥʠʪ ʢʦʰʝʢ 

(Feline infectious peritonitis, FIP) ï ʦʩʪʨʦʝ 
ʜʠʬʬʫʟʥʦʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, 
ʧʦʨʘʞʘʶʱʝʝ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʦʨʛʘʥʦʚ ʠ 
ʪʢʘʥʝʡ, ʚʦʟʙʫʜʠʪʝʣʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ 
ʤʫʪʠʨʦʚʘʚʰʘʷ ʬʦʨʤʘ ʚʠʜʦʩʧʝʮʠʬʠʯʝʩʢʦʛʦ 
ʜʣʷ ʩʝʤʝʡʩʪʚʘ ʢʦʰʘʯʴʠʭ ʢʦʨʦʥʘʚʠʨʫʩʘ ï 
Feline Coronavirus (FCoV). ʕʪʦʪ ʚʠʨʫʩ ʰʠ-
ʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʦʧʫ-
ʣʷʮʠʡ ʢʦʰʝʢ, ʦʜʥʘʢʦ ʩʘʤʦ ʟʘʙʦʣʝʚʘʥʠʝ 
ʯʘʱʝ ʥʦʩʠʪ ʩʧʦʨʘʜʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʇʦʜ 
ʚʣʠʷʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʯʠʥ ʚʠʨʫʩ ʚ 
ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʩʧʦʩʦʙʝʥ ʤʫʪʠʨʦ-
ʚʘʪʴ ʠʟ ʢʠʰʝʯʥʦʛʦ ʢʦʨʦʥʘʚʠʨʫʩʘ ʢʦʰʝʢ 
(FECV) ʚ ʚʠʨʫʩ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʝʨʠʪʦʥʠ-
ʪʘ ʢʦʰʝʢ (FIPV) ʠ ʚʳʟʳʚʘʪʴ FIP [1, 3, 10]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʠʩʢ ʤʫʪʘʮʠʠ ʧʦ-
ʚʳʰʘʝʪʩʷ ʥʘ ʬʦʥʝ ʩʪʨʝʩʩʘ, ʦʩʣʘʙʣʝʥʠʷ 
ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʝʢʦʪʦʨʳʭ ʩʦʧʫʪʩʪʚʫ-
ʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʛʝʥʝʪʠʯʝʩʢʠʭ  ʬʘʢʪʦ- 

ʨʦʚ. ʇʨʠ ʵʪʦʤ ʢʦʨʦʥʘʚʠʨʫʩ ʯʘʱʝ ʤʫʪʠʨʫ-
ʝʪ ʚ ʦʨʛʘʥʠʟʤʝ ʤʦʣʦʜʳʭ ʠ ʧʦʞʠʣʳʭ ʢʦ-
ʰʝʢ [2, 5]. ɿʘʙʦʣʝʚʘʥʠʶ ʧʦʜʚʝʨʞʝʥʳ ʢʘʢ 
ʜʦʤʘʰʥʠʝ, ʪʘʢ ʠ ʜʠʢʠʝ ʢʦʰʢʠ, ʘ ʪʘʢʞʝ ʜʨʫ-
ʛʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ ʢʦʰʘʯʴʠʭ. 

ɺʠʨʫʩʥʳʡ ʧʝʨʠʪʦʥʠʪ ʢʦʰʝʢ ʯʘʱʝ 
ʧʨʦʪʝʢʘʝʪ ʚ ʵʢʩʩʫʜʘʪʠʚʥʦʡ (ʚʣʘʞʥʦʡ) ʠ 
ʥʝʵʢʩʩʫʜʘʪʠʚʥʦʡ (ʩʫʭʦʡ) ʬʦʨʤʘʭ. ɺ ʦʪ-
ʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʘʙʣʶʜʘʶʪʩʷ ʧʦʨʘʞʝʥʠʷ 
ʥʝ ʪʦʣʴʢʦ ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, ʥʦ 
ʪʘʢʞʝ ʛʣʘʟ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝ-
ʤʳ, ʧʦʵʪʦʤʫ ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚʳ-
ʜʝʣʷʶʪ ʝʱʝ ʛʣʘʟʥʫʶ ʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʫʶ 
ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ [5, 11]. ʂʣʠʥʠʯʝʩʢʘʷ 
ʢʘʨʪʠʥʘ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʝʨʠʪʦʥʠʪʘ ʢʦ-
ʰʝʢ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʬʦʨʤʳ. ʉʘʤʳʝ ʨʘʥʥʠʝ ʧʨʠʟʥʘʢʠ ʨʘʟʚʠ-
ʪʠʷ FIP, ʧʦʤʠʤʦ ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ ʫ ʤʦʣʦ-
ʜʳʭ ʢʦʰʝʢ, ʚʢʣʶʯʘʶʪ ʧʦʩʪʝʧʝʥʥʦʝ ʫʭʫʜ-
ʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ, ʦʙʱʝʝ ʥʝʜʦʤʦʛʘʥʠʝ, ʧʝ-
ʨʝʤʝʞʘʶʱʫʶʩʷ   ʬʝʙʨʠʣʴʥʫʶ   ʣʠʭʦʨʘʜʢʫ, 
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ʦʪʩʫʪʩʪʚʠʝ ʘʧʧʝʪʠʪʘ, ʧʦʪʝʨʶ ʤʘʩʩʳ ʪʝʣʘ, 
ʫʚʝʣʠʯʝʥʠʝ ʘʙʜʦʤʠʥʘʣʴʥʳʭ ʣʠʤʬʘʪʠʯʝ-
ʩʢʠʭ ʫʟʣʦʚ, ʚʟʜʫʪʠʝ ʞʠʚʦʪʘ ʠ ʦʜʳʰʢʫ. 
ɼʨʫʛʠʝ ʧʨʠʟʥʘʢʠ ʙʦʣʝʟʥʠ ʥʘʢʣʘʜʳʚʘʶʪʩʷ 
ʥʘ ʧʝʨʚʠʯʥʳʝ ʩʠʤʧʪʦʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʬʦʨʤʳ ʪʝʯʝʥʠʷ ʠ ʚʦʚʣʝʯʝʥʠʷ ʚ ʧʘʪʦʣʦʛʠʯʝ-
ʩʢʠʡ ʧʨʦʮʝʩʩ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ [3, 7]. 

ʇʨʠ ʵʢʩʩʫʜʘʪʠʚʥʦʤ ʧʝʨʠʪʦʥʠʪʝ ʦʪʤʝ-
ʯʘʶʪ ʪʘʢʠʝ ʦʩʥʦʚʥʳʝ ʩʠʤʧʪʦʤʳ, ʢʘʢ ʘʩʮʠʪ 
ʠ ʥʘʨʫʰʝʥʠʝ ʜʳʭʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʘʢʪʠʚʥʦʩʪʴ 
ʠ ʘʧʧʝʪʠʪ ʞʠʚʦʪʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʩʦʭʨʘ-
ʥʝʥʳ, ʪʘʢ ʠ ʩʥʠʞʝʥʳ, ʚʧʣʦʪʴ ʜʦ ʚʷʣʦʩʪʠ ʠ 
ʘʥʦʨʝʢʩʠʠ; ʪʘʢʞʝ ʨʝʛʠʩʪʨʠʨʫʶʪ ʣʝʛʢʫʶ ʧʝ-
ʨʝʤʝʞʘʶʱʫʶʩʷ ʣʠʭʦʨʘʜʢʫ, ʧʦʪʝʨʶ ʤʘʩʩʳ 
ʪʝʣʘ, ʫʚʝʣʠʯʝʥʠʝ ʧʨʠ ʧʘʣʴʧʘʮʠʠ ʤʝʟʝʥʪʝʨʠ-
ʘʣʴʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʠ ʧʝʯʝʥʠ. 
ʅʘʙʣʶʜʘʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʦʮʝʩʩʘ ʥʘ 
ʜʨʫʛʠʝ ʦʨʛʘʥʳ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ (ʧʦʯʢʠ, 
ʧʦʜʞʝʣʫʜʦʯʥʫʶ ʞʝʣʝʟʫ), ʘ ʚ ʥʝʢʦʪʦʨʳʭ 
ʩʣʫʯʘʷʭ ï ʧʦʨʘʞʝʥʠʝ ʎʅʉ ʠ ʛʣʘʟ. 

ʀʩʪʦʯʥʠʢʦʤ FCoV ʩʣʫʞʘʪ ʙʦʣʴʥʳʝ ʠ 
ʧʝʨʝʙʦʣʝʚʰʠʝ ʢʦʰʢʠ, ʘ ʪʘʢʞʝ ʚʠʨʫʩʦʥʦʩʠ-
ʪʝʣʠ, ʚʳʜʝʣʷʶʱʠʝ ʚʠʨʫʩ ʩ ʬʝʢʘʣʠʷʤʠ, ʚ 
ʩʚʷʟʠ ʩ ʯʝʤ ʦʩʥʦʚʥʦʡ ʧʫʪʴ ʧʝʨʝʜʘʯʠ ï       
ʬʝʢʘʣʴʥʦ-ʦʨʘʣʴʥʳʡ. ʌʘʢʪʦʨʳ ʧʝʨʝʜʘʯʠ ï 
ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʳʝ ʚʦʟʙʫʜʠʪʝʣʝʤ ʦʙʲʝʢʪʳ 
ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʦʪʢʠ, ʧʨʝʜʤʝ-
ʪʳ ʫʭʦʜʘ, ʦʙʫʚʴ ʠ ʦʜʝʞʜʘ ʚʣʘʜʝʣʴʮʝʚ. 

ɼʣʷ ʚʠʨʫʩʘ FIPV ʭʘʨʘʢʪʝʨʥʳ ʛʦʨʠ-
ʟʦʥʪʘʣʴʥʳʡ ʠ ʚʝʨʪʠʢʘʣʴʥʳʡ ʧʫʪʠ ʧʝʨʝʜʘʯʠ, 
ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʩʝʟʦʥʥʦʩʪʠ ʙʦʣʝʟʥʠ. 
ʇʨʠ ʘʣʠʤʝʥʪʘʨʥʦʤ ʟʘʨʘʞʝʥʠʠ ʧʝʨʚʦʥʘʯʘʣʴ-
ʥʘʷ ʨʝʧʣʠʢʘʮʠʷ ʚʠʨʫʩʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʵʧʠʪʝ-
ʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ ʛʣʦʪʢʠ, ʜʳʭʘʪʝʣʴʥʦʛʦ 
ʪʨʘʢʪʘ ʠʣʠ ʢʠʰʝʯʥʠʢʘ. ʅʘ ʵʪʦʡ ʩʪʘʜʠʠ ʠʥ-
ʬʝʢʮʠʷ ʯʘʱʝ ʧʨʦʪʝʢʘʝʪ ʙʝʩʩʠʤʧʪʦʤʥʦ, 
ʣʠʰʴ ʠʥʦʛʜʘ ʦʪʤʝʯʘʶʪʩʷ ʧʨʠʟʥʘʢʠ ʣʝʛʢʦʛʦ 
ʵʥʪʝʨʠʪʘ. ʉʦ ʚʨʝʤʝʥʝʤ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʰʝʢ 
ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʦʪ ʚʠʨʫʩʘ, ʠ ʧʝʨʠʪʦʥʠʪ ʥʝ 
ʨʘʟʚʠʚʘʝʪʩʷ. ʋ ʦʪʜʝʣʴʥʳʭ ʢʦʰʝʢ ʧʦʩʣʝ ʨʝ-
ʧʣʠʢʘʮʠʠ ʚʠʨʫʩʘ ʚ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ 
ʥʘʙʣʶʜʘʝʪʩʷ ʚʠʨʝʤʠʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʦ-
ʧʨʦʚʦʞʜʘʪʴʩʷ ʠʥʬʠʮʠʨʦʚʘʥʠʝʤ ʢʣʝʪʦʢ-ʤʠ-
ʰʝʥʝʡ ï ʤʘʢʨʦʬʘʛʦʚ [1, 3, 8]. 

ʇʦʩʣʝ ʩʚʷʟʳʚʘʥʠʷ ʚʠʨʫʩʘ ʩ ʘʥʪʠʪʝʣʘ-
ʤʠ ʦʙʨʘʟʫʶʪʩʷ ʠʤʤʫʥʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʢʦʪʦ-
ʨʳʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʩʪʝʥʢʘʭ ʤʝʣʢʠʭ ʢʨʦ-
ʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʛʜʝ ʘʢʪʠʚʠʨʫʶʪ ʢʦʤʧʣʝ-
ʤʝʥʪ ʠ ʢʘʩʢʘʜʳ ʢʦʘʛʫʣʷʮʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 
ʠʤʤʫʥʦʦʧʦʩʨʝʜʦʚʘʥʥʦʤʫ ʚʘʩʢʫʣʠʪʫ. ʇʦʩʣʝ 
ʵʪʦʛʦ ʨʘʟʚʠʪʠʝ ʧʘʪʦʣʦʛʠʠ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝ-
ʥʠ ʧʦʚʨʝʞʜʝʥʠʷ ʩʦʩʫʜʦʚ. ɽʩʣʠ ʚ ʧʨʦʮʝʩʩ 
ʚʦʚʣʝʢʘʝʪʩʷ ʤʥʦʛʦ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʩ 
ʫʚʝʣʠʯʝʥʠʝʤ ʠʭ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʪʦ ʚ ʧʦʣʦ-
ʩʪʷʭ ʪʝʣʘ ʠ ʜʨʫʛʠʭ  ʧʨʦʩʪʨʘʥʩʪʚʘʭ  ʥʘʢʘʧʣʠ- 

ʚʘʝʪʩʷ ʙʦʛʘʪʳʡ ʙʝʣʢʘʤʠ ʚʳʧʦʪ. ʇʨʦʮʝʩʩ 
ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʵʢʩʩʫʜʘʪʠʚʥʦʛʦ, 
ʠʣʠ çʚʣʘʞʥʦʛʦè, ʧʝʨʠʪʦʥʠʪʘ. 

ʇʨʠ ʤʝʥʴʰʝʤ ʧʦʨʘʞʝʥʠʠ ʩʦʩʫʜʦʚ 
ʙʦʣʝʟʥʴ ʧʨʠʦʙʨʝʪʘʝʪ ʭʨʦʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ 
ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʧʠʦʛʨʘʥʫʣʝʤ ʚ  
ʪʢʘʥʷʭ ʪʝʣʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʘʟʚʠʚʘʝʪʩʷ 
çʩʫʭʘʷè ʬʦʨʤʘ ʧʝʨʠʪʦʥʠʪʘ [3, 5, 7]. 

ʇʨʦʛʥʦʟ ʜʣʷ ʢʦʰʝʢ ʩ FIP ʥʝʙʣʘʛʦ-
ʧʨʠʷʪʥʳʡ, ʪʘʢ ʢʘʢ ʙʦʣʝʟʥʴ ʯʘʱʝ ʟʘʢʘʥʯʠʚʘ-
ʝʪʩʷ ʣʝʪʘʣʴʥʦ. ʇʨʠ ʵʪʦʤ ʫ ʙʦʣʝʝ ʤʦʣʦʜʳʭ 
ʢʦʰʝʢ ʠ ʧʨʠ ʚʳʧʦʪʥʦʡ ʬʦʨʤʝ ʧʘʪʦʣʦʛʠʯʝ-
ʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʦʪʝʢʘʝʪ ʦʩʪʨʝʝ, ʯʝʤ ʫ ʧʦ-
ʞʠʣʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʨʠ ʩʫʭʦʡ ʬʦʨʤʝ. ɻʠ-
ʙʝʣʴ ʧʨʠ ʚʳʧʦʪʥʦʡ ʬʦʨʤʝ, ʢʘʢ ʧʨʘʚʠʣʦ, 
ʥʘʩʪʫʧʘʝʪ ʚ ʧʝʨʚʳʝ 2 ʤʝʩʷʮʘ ʩ ʥʘʯʘʣʘ ʟʘʙʦ-
ʣʝʚʘʥʠʷ, ʘ ʧʨʠ ʥʝʵʢʩʩʫʜʘʪʠʚʥʦʤ ʧʝʨʠʪʦʥʠ-
ʪʝ ʠʥʬʝʢʮʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʙʦʣʝʝ ʭʨʦʥʠʯʝ-
ʩʢʦʝ ʪʝʯʝʥʠʝ [2, 3, 5]. 

ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʩʧʝʮʠʬʠʯʝ-
ʩʢʦʝ ʣʝʯʝʥʠʝ ʢʦʰʝʢ ʩ ʚʠʨʫʩʥʳʤ ʧʝʨʠʪʦʥʠ-
ʪʦʤ ʦʪʩʫʪʩʪʚʦʚʘʣʦ. ʊʝʨʘʧʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩ 
ʫʯʝʪʦʤ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝ-
ʩʢʠʭ ʩʠʤʧʪʦʤʦʚ, ʠʥʪʦʢʩʠʢʘʮʠʠ, ʧʦʣʠʦʨʛʘʥ-
ʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 
ʚʦʩʧʦʣʥʝʥʠʝ ʧʦʪʝʨʴ ʞʠʜʢʦʩʪʠ, ʧʨʠʤʝʥʝʥʠʝ 
ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʭ, ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʠ ʠʤ-
ʤʫʥʦʪʨʦʧʥʳʭ ʧʨʝʧʘʨʘʪʦʚ.  

ɺ 2023 ʛ. ʥʘʤʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʨʝ-
ʟʫʣʴʪʘʪʳ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʠʥʲʝʢʮʠ-
ʦʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ çʂʦʨʦʥʘʢʵʪè ʧʨʠ FIP ʢʦ-
ʰʝʢ, ʢʦʪʦʨʳʡ ʚʧʝʨʚʳʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥ ɽɸʕʉ [4]. ʆʥ ʩʦʟʜʘʥ ʩʧʝ-
ʮʠʘʣʠʩʪʘʤʠ ʆʆʆ çɺʝʪʫʯʘʩʪʦʢè (ʈʦʩʩʠʡ-
ʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) ʥʘ ʦʩʥʦʚʝ ʥʫʢʣʝʦʟʠʜʥʦʛʦ 
ʘʥʘʣʦʛʘ GS-441524, ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʚ 
ʢʦʤʧʘʥʠʠ Gilead Sciences, ʘ ʧʨʦʠʟʚʦʜʠʪʩʷ 
ʬʠʣʠʘʣʦʤ çʇʨʦʤʚʝʪʩʝʨʚʠʩ-ɸʣʴʙʘè ʆʆʆ 
çʇʨʦʤʚʝʪʩʝʨʚʠʩè (ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ).  

GS-441524 ï ɻ ʪʦ ʘʥʪʠʚʠʨʫʩʥʦʝ ʚʝ-
ʱʝʩʪʚʦ (ʠʥʛʠʙʠʪʦʨ ʧʨʦʪʝʘʟʳ), ʦʨʛʘʥʠʯʝ-
ʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʯʘʩʪʴ ʩʣʦʞʥʦʡ ʤʦʣʝʢʫʣʳ, 
ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʫʢʣʝʦʟʠʜ ʠ 
ʷʚʣʷʝʪʩʷ ʤʦʣʝʢʫʣʷʨʥʳʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠ-
ʢʦʤ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʤʦʣʝʢʫʣʳ 
ʥʫʢʣʝʦʟʠʜ ʪʨʠʬʦʩʬʘʪʘ [12, 13]. ʀʟʚʝʩʪʥʦ, 
ʯʪʦ GS-441524 ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʳʤ ʪʦʣʴ-
ʢʦ ʧʦʩʣʝ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʜʦ 
ʪʨʠʬʦʩʬʘʪʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʣʦʞʥʳʤ 
ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʚʠʨʫʩʥʦʡ ʈʅʂ-ʟʘʚʠʩʠʤʦʡ 
ʈʅʂ-ʧʦʣʠʤʝʨʘʟʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦ ʠʥ-
ʛʠʙʠʪʦʨ, ʢʦʪʦʨʳʡ ʥʘʨʫʰʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʴ ʩʠʥʪʝʟʘ ʮʝʧʠ ʚʠʨʫʩʥʦʡ ʈʅʂ, ʚ ʨʝ-
ʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʠʨʫʩ ʥʝ ʤʦʞʝʪ ʜʘʣʴʰʝ ʨʝʧ-
ʣʠʮʠʨʦʚʘʪʴʩʷ,   ʪ.ʝ.  ʚʝʱʝʩʪʚʦ  ʦʪʥʦʩʠʪʩʷ   ʢ 
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ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʤ ʩʨʝʜʩʪʚʘʤ ʧʨʷʤʦʛʦ ʜʝʡ-
ʩʪʚʠʷ [2, 5]. 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʝʮʠʘ-
ʣʠʩʪʦʚ ʆʆʆ çɺʝʪʫʯʘʩʪʦʢè ʧʦʟʚʦʣʠʣʠ ʧʦ-
ʣʫʯʠʪʴ ʥʦʚʫʶ ʥʝʠʥʚʘʟʠʚʥʫʶ ʠ ʙʦʣʝʝ ʧʨʦ-
ʩʪʫʶ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʬʦʨʤʫ ʧʨʝʧʘʨʘʪʘ ʥʘ 
ʦʩʥʦʚʝ ʥʫʢʣʝʦʟʠʜʘ GS-441524 ï çʂʦʨʦʥʘ-
ʢʵʪ-ʪʘʙè, ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʦʙʦʡ ʧʣʦʩʢʦ-
ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʢʨʫʛʣʫʶ ʩʚʝʪʣʦ-ʞʝʣʪʫʶ 
ʪʘʙʣʝʪʢʫ ʩ ʟʘʧʘʭʦʤ ʨʳʙʳ. ɺ 1 ʪʘʙʣʝʪʢʝ ʩʦ-
ʜʝʨʞʠʪʩʷ 40 ʤʛ GS-441524 ʠ ʚʩʧʦʤʦʛʘʪʝʣʴ-
ʥʳʝ ʚʝʱʝʩʪʚʘ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥ-
ʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʞʠʚʦʪʥʳʭ ʚʘʞʥʦʝ ʟʥʘ-
ʯʝʥʠʝ ʠʤʝʶʪ ʨʝʟʫʣʴʪʘʪʳ ʜʦʢʣʠʥʠʯʝʩʢʠʭ 
ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ 
ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʚʳʷʚʣʝʥʠʝ ʠ ʦʮʝʥʢʫ ʚʳʨʘ-
ʞʝʥʥʦʩʪʠ ʪʦʢʩʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ, ʚʦʟʥʠʢʘ-
ʶɦ ʠʭ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʩ ʦʨʛʘʥʠʟʤʦʤ ʣʘʙʦʨʘʪʦʨ-
ʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚ-
ʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʠ 
ʣʝʯʝʙʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʚʦʛʦ ʚʝʪʝʨʠ-
ʥʘʨʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʘʥʪʠʚʠʨʫʩʥʦʡ 
ʩʫʙʩʪʘʥʮʠʠ GS-441524 çʂʦʨʦʥʘʢʵʪ-ʪʘʙè 
ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʦʤ ʧʝʨʠʪʦʥʠʪʝ ʢʦʰʝʢ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʧʦʜ ʨʫʢʦʚʦʜ-
ʩʪʚʦʤ ʜʦʢʪʦʨʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩ-
ʩʦʨʘ ʄ.ʇ. ʂʫʯʠʥʩʢʦʛʦ.  

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʟʫʯʝʥʠʝ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝ-

ʧʘʨʘʪʘ çʂʦʨʦʥʘʢʵʪ-ʪʘʙè ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʝ-
ʣʳʭ ʙʝʩʧʦʨʦʜʥʳʭ ʤʳʰʘʭ ʤʘʩʩʦʡ ʪʝʣʘ        
19ï21 ʛ ʚ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ ʈʋʇ çʀʥ-     
ʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ        
ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦè. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʩʦʛʣʘʩʥʦ 
ʄʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ʧʦ ʪʦʢʩʠʢʦʣʦʛʠ-
ʯʝʩʢʦʡ ʦʮʝʥʢʝ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʬʘʨ-
ʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ 
ʚ ʚʝʪʝʨʠʥʘʨʠʠ [6]. ʂʣʘʩʩ ʦʧʘʩʥʦʩʪʠ ʦʧʨʝʜʝ-
ʣʷʣʠ ʧʦ ɻʆʉʊ 12.1.007-76 [9]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦ-
ʩʪʠ ʪʘʙʣʝʪʢʠ çʂʦʨʦʥʘʢʵʪ-ʪʘʙè ʠʟʤʝʣʴʯʘʣʠ, 
ʧʦʣʫʯʝʥʥʳʡ ʧʦʨʦʰʦʢ ʨʘʟʚʦʜʠʣʠ ʜʠʩʪʠʣʣʠ-
ʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʚʚʦʜʠʣʠ ʣʘʙʦʨʘʪʦʨʥʳʤ 
ʞʠʚʦʪʥʳʤ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦ ʩ ʧʦʤʦʱʴʶ 
ʰʧʨʠʮʘ ʩ ʠʛʣʦʡ-ʟʦʥʜʦʤ ʦʪ 1 ʜʦ 5 ʨʘʟ ʚ ʪʝ-
ʯʝʥʠʝ 12 ʯ ʚ ʜʦʟʘʭ 8400, 16800, 25200, 
33600, 42000 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ. ʀʥʪʝʨʚʘʣ 
ʤʝʞʜʫ ʜʦʟʘʤʠ ʙʳʣ ʦʜʠʥʘʢʦʚ ʠ ʩʦʩʪʘʚʣʷʣ 
8400 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ. ʇʨʠ ʤʥʦʛʦʢʨʘʪʥʦʤ 
ʚʚʝʜʝʥʠʠ  ʧʨʝʧʘʨʘʪʘ  ʠʥʪʝʨʚʘʣ  ʤʝʞʜʫ  ʚʚʝ- 

ʜʝʥʠʷʤʠ ʩʦʩʪʘʚʣʷʣ 1,5ï2 ʯ, ʥʘ ʢʘʞʜʫʶ ʜʦ-
ʟʫ ʙʳʣʦ ʚʟʷʪʦ ʧʦ 6 ʤʳʰʝʡ. 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʩʦʩʪʦʷʣʘ ʠʟ 6 
ʤʳʰʝʡ, ʢʦʪʦʨʳʤ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦ ʚʚʦʜʠ-
ʣʠ ʧʦ 0,8 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ 5 ʨʘʟ 
ʩ ʧʨʦʤʝʞʫʪʢʦʤ ʚ 1,5 ʯ. 

ɿʘ ʦʧʳʪʥʳʤʠ ʠ ʢʦʥʪʨʦʣʴʥʳʤʠ ʞʠ-
ʚʦʪʥʳʤʠ ʚ ʪʝʯʝʥʠʝ 14 ʜʥʝʡ ʚʝʣʠ ʧʦʩʪʦʷʥ-
ʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʩ ʨʝʛʠʩʪʨʘ-
ʮʠʝʡ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ, ʨʝʘʢʮʠʡ ʥʘ ʢʦʨʤ, 
ʚʦʜʫ ʠ ʚʥʝʰʥʠʝ ʨʘʟʜʨʘʞʠʪʝʣʠ, ʘ ʪʘʢʞʝ ʚʳ-
ʞʠʚʘʝʤʦʩʪʠ. 

ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʚʝʪʝʨʠʥʘʨ-
ʥʦʛʦ ʧʨʝʧʘʨʘʪʘ çʂʦʨʦʥʘʢʵʪ-ʪʘʙè ʧʨʦʚʦʜʠ-
ʣʠ ʥʘ ʙʘʟʝ ʚʝʪʝʨʠʥʘʨʥʦʡ ʢʣʠʥʠʢʠ çɸʣʴʬʘ-
ɺʝʪè (ʛ. ʄʠʥʩʢ). ʇʨʝʧʘʨʘʪ (ʩʝʨʠʷ 010124) 
ʠʩʧʳʪʳʚʘʣʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʣʝʯʝʥʠʷ 
ʢʦʰʝʢ ʧʨʠ ʚʠʨʫʩʥʦʤ ʧʝʨʠʪʦʥʠʪʝ. 

ʀʟ ʢʦʰʝʢ ʩ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤ FIP 
ʨʘʟʥʳʭ ʧʦʨʦʜ, ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ, ʧʨʠʥʘʜʣʝ-
ʞʘʱʠʭ ʯʘʩʪʥʳʤ ʚʣʘʜʝʣʴʮʘʤ, ʙʳʣʠ ʩʬʦʨ-
ʤʠʨʦʚʘʥʳ ʦʧʳʪʥʘʷ (n=10) ʠ ʢʦʥʪʨʦʣʴʥʘʷ 
(n=10) ʛʨʫʧʧʳ. ʌʦʨʤʠʨʦʚʘʣʠʩʴ ʦʥʠ ʧʦʩʪʝ-
ʧʝʥʥʦ, ʧʦ ʤʝʨʝ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘ ʘʤʙʫʣʘʪʦʨ-
ʥʳʡ ʧʨʠʝʤ ʚ ʢʣʠʥʠʢʫ ʙʦʣʴʥʳʭ ʢʦʰʝʢ ʠ 
ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʠʘʛʥʦʟʘ ʥʘ ʠʥʬʝʢʮʠʦʥ-
ʥʳʡ ʧʝʨʠʪʦʥʠʪ. ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ 
ʫʯʠʪʳʚʘʣʠ ʜʘʥʥʳʝ ʘʥʘʤʥʝʟʘ, ʨʝʟʫʣʴʪʘʪʳ 
ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ʞʠʚʦʪʥʳʭ ʠ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʧʨʦʙ ʢʨʦʚʠ ʠ ʚʳʧʦʪʥʦʡ ʞʠʜʢʦʩʪʠ, 
ʜʘʥʥʳʝ ʋɿʀ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘ-
ʪʳ ʇʎʈ. 

ɹʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ ʣʝʯʠʣʠ ʢʦʤʧʣʝʢʩʥʦ, ʠʩʧʦʣʴʟʫʷ 
ʧʨʝʧʘʨʘʪ çʂʦʨʦʥʘʢʵʪ 30è ʠ ʩʨʝʜʩʪʚʘ ʩʠʤʧ-
ʪʦʤʘʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ, ʩ ʫʯʝʪʦʤ ʚʳʷʚʣʝʥ-
ʥʳʭ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʘʪʦʣʦʛʠʡ. ɺʩʝ ʧʨʝʧʘ-
ʨʘʪʳ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʣʷ ʣʝʯʝʥʠʷ, ʧʨʠʤʝ-
ʥʷʣʠ ʩʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴʥʳʤ ʠʥʩʪʨʫʢʮʠʷʤ. 

ʂʦʰʝʢ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʣʝʯʠʣʠ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 
çʂʦʨʦʥʘʢʵʪ 30è ʠ çʂʦʨʦʥʘʢʵʪ-ʪʘʙè, ʘ ʪʘʢ-
ʞʝ ʩʨʝʜʩʪʚ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ. 
ʇʨʝʧʘʨʘʪʳ çʂʦʨʦʥʘʢʵʪ 30è ʠ çʂʦʨʦʥʘʢʵʪ-
ʪʘʙè ʧʨʠʤʝʥʷʣʠ ʩ ʫʯʝʪʦʤ ʤʘʩʩʳ ʪʝʣʘ ʞʠ-
ʚʦʪʥʳʭ ʠ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦ ʩʣʝʜʫʶ-
ʱʝʡ ʩʭʝʤʝ: ʪʝʨʘʧʠʶ ʥʘʯʠʥʘʣʠ ʩ ʧʦʜʢʦʞʥʦ-
ʛʦ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ çʂʦʨʦʥʘʢʵʪ 30è 
ʢʫʨʩʦʤ ʦʪ 7 ʜʦ 21 ʜʥʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʷ-
ʞʝʩʪʠ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʠ 
ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʟʘʪʝʤ 
ʧʨʦʜʦʣʞʘʣʠ ʣʝʯʝʥʠʝ ʧʨʝʧʘʨʘʪʦʤ çʂʦʨʦ-
ʥʘʢʵʪ-ʪʘʙè, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʣʠ ʧʝʨʦʨʘʣʴ-
ʥʦ 1 ʨʘʟ ʚ ʜʝʥʴ ʚ ʜʦʟʝ 6ï12 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝ-
ʣʘ ʞʠʚʦʪʥʦʛʦ ʧʦ ʜʝʡʩʪʚʫʶʱʝʤʫ  ʚʝʱʝʩʪʚʫ.  



 

 

ʌɸʈʄɸʂʆʃʆɻʀʗ 
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ʇʨʝʧʘʨʘʪ çʂʦʨʦʥʘʢʵʪ 30è ʠʥʲʝʮʠʨʦʚʘʣʠ 
ʝʞʝʜʥʝʚʥʦ ʧʦʜʢʦʞʥʦ, ʚ ʦʙʣʘʩʪʴ ʭʦʣʢʠ ʠʣʠ 
ʢʦʣʝʥʥʦʡ ʩʢʣʘʜʢʠ. ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ 
ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʠ ʫ ʦʜʥʦʛʦ ʞʠʚʦʪ-
ʥʦʛʦ ʜʦʟʫ ʧʨʝʧʘʨʘʪʘ ʢʦʨʨʝʢʪʠʨʦʚʘʣʠ ʚ ʩʪʦ-
ʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʜʦ 15 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʝʯʝʥʠʷ ʦʙʱʠʤ 
ʢʫʨʩʦʤ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 84 ʜʦ 96 ʜʥʝʡ. ʂʦʰʢʠ 
ʥʘʭʦʜʠʣʠʩʴ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʚʝʪʝʨʠʥʘʨʥʦ-
ʛʦ ʚʨʘʯʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʪʝʨʘ-
ʧʠʠ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʢʫʨʩʘ ʪʝʨʘʧʠʠ ʧʨʦʚʦʜʠ-
ʣʠ ʧʦʚʪʦʨʥʳʡ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦ-
ʚʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʘʣʴʙʫʤʠʥʘ ʠ 
ʛʣʦʙʫʣʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ ʋɿʀ 
ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ. 

ʊʝʨʘʧʝʚʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʩʭʝʤʳ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ çʂʦʨʦʥʘʢʵʪ-
ʪʘʙè ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠ ʪʷʞʝ-
ʩʪʠ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʣʝʪʘʣʴʥʦʩʪʠ, ʜʠ-
ʥʘʤʠʢʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʨʝʟʫʣʴʪʘ-
ʪʘʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʪʝʩʪʦʚ ʠ ʥʘʣʠʯʠʶ ʠʣʠ 
ʦʪʩʫʪʩʪʚʠʶ ʦʩʣʦʞʥʝʥʠʡ. 

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʇʨʠ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʤ ʚʚʝʜʝʥʠʠ 

ʧʨʝʧʘʨʘʪʘ çʂʦʨʦʥʘʢʵʪ-ʪʘʙè ʚ ʜʦʟʘʭ 8400 ʠ 
16800 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʫ ʙʝʣʳʭ ʤʳʰʝʡ 
ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠʥʪʦʢʩʠʢʘʮʠʠ ʥʝ 
ʦʪʤʝʯʘʣʦʩʴ. ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 
ʥʘʙʣʶʜʝʥʠʷ ʞʠʚʦʪʥʳʝ ʙʳʣʠ ʘʢʪʠʚʥʳ, ʦʭʦʪ-
ʥʦ ʧʨʠʥʠʤʘʣʠ ʢʦʨʤ ʠ ʚʦʜʫ, ʘʜʝʢʚʘʪʥʦ ʨʝʘ-
ʛʠʨʦʚʘʣʠ ʥʘ ʚʥʝʰʥʠʝ ʨʘʟʜʨʘʞʠʪʝʣʠ. 

ɼʦʟʳ ʧʨʝʧʘʨʘʪʘ 25200 ʠ 33600 ʤʛ/ʢʛ 
ʤʘʩʩʳ ʪʝʣʘ ʚʳʟʳʚʘʣʠ ʫ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠ-
ʚʦʪʥʳʭ ʣʝʛʢʦʝ ʫʛʥʝʪʝʥʠʝ, ʤʳʰʠ ʩʠʜʝʣʠ 
ʥʘʭʦʭʣʠʚʰʠʩʴ, ʫ ʥʝʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʣʩʷ 
ʧʦʥʦʩ. ʏʝʨʝʟ 1,5ï2 ʯ ʞʠʚʦʪʥʳʝ ʩʪʘʥʦʚʠʣʠʩʴ 
ʘʢʪʠʚʥʳʤʠ, ʦʭʦʪʥʦ ʧʨʠʥʠʤʘʣʠ ʢʦʨʤ ʠ ʚʦʜʫ. 
ɻʠʙʝʣʠ ʤʳʰʝʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟʳ ʜʦ 42000 ʤʛ/ʢʛ 
ʤʘʩʩʳ ʪʝʣʘ ʦʪʤʝʯʘʣʦʩʴ ʫʛʥʝʪʝʥʠʝ, ʦʪʩʫʪ-
ʩʪʚʠʝ ʘʧʧʝʪʠʪʘ, ʧʦʥʦʩ, ʞʠʚʦʪʥʳʝ ʩʠʜʝʣʠ 
ʥʘʭʦʭʣʠʚʰʠʩʴ. ʏʝʨʝʟ 2,5ï3,5 ʯ ʢʣʠʥʠʯʝ-
ʩʢʠʡ ʩʪʘʪʫʩ ʤʳʰʝʡ ʧʨʠʭʦʜʠʣ ʚ ʥʦʨʤʫ, ʦʥʠ 
ʩʪʘʥʦʚʠʣʠʩʴ ʧʦʜʚʠʞʥʳʤʠ, ʦʭʦʪʥʦ ʧʨʠʥʠ-
ʤʘʣʠ ʢʦʨʤ ʠ ʚʦʜʫ. ʇʘʜʝʞʘ ʞʠʚʦʪʥʳʭ ʚ ʜʘʥ-
ʥʦʡ ʛʨʫʧʧʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʝ ʙʳʣʦ. 

ʋ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠʟʥʘʢʦʚ 
ʠʥʪʦʢʩʠʢʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʦʧʳʪʘ ʥʝ 
ʥʘʙʣʶʜʘʣʦʩʴ. ʆʥʠ ʙʳʣʠ ʘʢʪʠʚʥʳ, ʢʦʨʤ ʠ 
ʚʦʜʫ ʧʨʠʥʠʤʘʣʠ ʦʭʦʪʥʦ, ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʠʨʦ-
ʚʘʣʠ ʥʘ ʚʥʝʰʥʠʝ ʨʘʟʜʨʘʞʠʪʝʣʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʠʜʫ ʥʠʟʢʦʡ ʦʩʪʨʦʡ 
ʪʦʢʩʠʯʥʦʩʪʠ ʠʩʧʳʪʫʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ ʩʨʝʜ-
ʥʝʩʤʝʨʪʝʣʴʥʫʶ ʜʦʟʫ (ʃɼ50)  ʧʨʠ  ʚʥʫʪʨʠʞʝ- 

ʣʫʜʦʯʥʦʤ ʚʚʝʜʝʥʠʠ ʙʝʣʳʤ ʤʳʰʘʤ ʦʧʨʝʜʝ-
ʣʠʪʴ ʥʝ ʫʜʘʣʦʩʴ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩ-
ʧʳʪʘʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʝʨʦʨʘʣʴʥʦʝ ʧʨʠʤʝ-
ʥʝʥʠʝ ʢʦʰʢʘʤ, ʙʦʣʴʥʳʤ ʚʠʨʫʩʥʳʤ ʧʝʨʠʪʦ-
ʥʠʪʦʤ, ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʝʧʘʨʘʪʘ çʂʦʨʦʥʘ-
ʢʵʪ-ʪʘʙè ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤ 
ʩʨʝʜʩʪʚʦʤ çʂʦʨʦʥʘʢʵʪ 30è ʚ ʩʦʩʪʘʚʝ ʢʦʤ-
ʧʣʝʢʩʥʦʡ ʩʭʝʤʳ ʣʝʯʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦ-
ʣʝʚʘʥʠʷ ʠ ʫʣʫʯʰʝʥʠʶ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ 
ʞʠʚʦʪʥʳʭ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʫʨʩʘ ʢʦʤʧʣʝʢʩ-
ʥʦʛʦ ʣʝʯʝʥʠʷ ʢʦʰʝʢ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʦ-
ʩʪʘʚʠʣʘ ʦʪ 11 ʜʦ 96 ʜʥʝʡ, ʪʦʛʜʘ ʢʘʢ ʚ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʘʭʦʜʠʣ-
ʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 5 ʜʦ 84 ʜʥʝʡ. 

ʇʨʠ ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʦʙʨʘʱʝʥʠʠ ʚʣʘ-
ʜʝʣʴʮʝʚ ʞʠʚʦʪʥʳʭ ʚ ʚʝʪʝʨʠʥʘʨʥʫʶ ʢʣʠʥʠ-
ʢʫ ʚʠʜʠʤʦʝ ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʳʭ 
ʢʦʰʝʢ ʦʪʤʝʯʘʣʦʩʴ ʫʞʝ ʧʦʩʣʝ ʧʝʨʚʳʭ 3ï5 
ʠʥʲʝʢʮʠʡ ʧʨʝʧʘʨʘʪʘ çʂʦʨʦʥʘʢʵʪ 30è. ʇʦ-
ʩʣʝ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʦʛʦ, 
ʢʦʪʦʨʘʷ ʟʘ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ 
ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ 7ï21-ʡ ʜʥʠ ʦʪ ʥʘʯʘʣʘ ʪʝʨʘ-
ʧʠʠ, ʚ ʢʣʠʥʠʢʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʝʨʝʭʦʜ ʥʘ 
ʂʦʨʦʥʘʢʵʪ-ʪʘʙ ï ʥʝʠʥʚʘʟʠʚʥʫʶ ʠ ʙʦʣʝʝ 
ʧʨʦʩʪʫʶ ʚ ʧʨʠʤʝʥʝʥʠʠ ʬʦʨʤʫ ʧʨʝʧʘʨʘʪʘ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʙʣʝʪʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ ʚ 
ʪʝʨʘʧʠʠ ʧʦʟʚʦʣʠʣʦ ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ 
ʥʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʢʣʠʥʠʢʠ. 

ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʫ ʦʜʥʦʡ 
ʢʦʰʢʠ (10 %) ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʧʦʙʦʯʥʘʷ ʨʝ-
ʘʢʮʠʷ ʥʘ ʚʚʝʜʝʥʠʝ ʧʨʝʧʘʨʘʪʘ çʂʦʨʦʥʘʢʵʪ 
30è ʚ ʚʠʜʝ ʧʨʠʧʫʭʣʦʩʪʠ ʠ ʙʦʣʝʟʥʝʥʥʦʩʪʠ ʚ 
ʤʝʩʪʝ ʠʥʲʝʢʮʠʠ, ʧʨʠ ʵʪʦʤ ʧʦʙʦʯʥʳʭ ʨʝʘʢ-
ʮʠʡ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ çʂʦʨʦʥʘ-
ʢʵʪ-ʪʘʙè ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʥʝ 
ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʧʨʠ 
ʠʥʲʝʮʠʨʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʘ çʂʦʨʦʥʘʢʵʪ 30è 
ʫ ʜʚʫʭ ʞʠʚʦʪʥʳʭ (20 %) ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠ-
ʨʦʚʘʥʳ ʧʦʙʦʯʥʳʝ ʷʚʣʝʥʠʷ ʚ ʚʠʜʝ ʙʦʣʝʟʥʝʥ-
ʥʦʩʪʠ ʠ ʧʨʠʧʫʭʣʦʩʪʠ ʚ ʤʝʩʪʝ ʠʥʲʝʢʮʠʠ. 

ɿʘ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʚ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʜʚʝ ʢʦʰʢʠ (2 ʠ 2,5 ʛʦʜʘ) 
ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʵʚʪʘʥʘʟʠʠ ʧʦ ʧʨʠʯʠʥʝ 
ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʧʨʦʛʥʦʟʘ ʠʩʭʦʜʘ ʟʘʙʦʣʝ-
ʚʘʥʠʷ ʥʘ 11-ʡ ʠ 16-ʡ ʜʥʠ ʦʪ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʦʜ-
ʥʦ ʞʠʚʦʪʥʦʝ ʚ ʚʦʟʨʘʩʪʝ 1 ʛʦʜʘ ʧʘʣʦ ʥʘ 5-ʡ 
ʜʝʥʴ ʦʪ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʢʦʰʝʢ ʧʨʠ 
ʚʠʨʫʩʥʦʤ ʧʝʨʠʪʦʥʠʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝ-
ʧʘʨʘʪʘ çʂʦʨʦʥʘʢʵʪ-ʪʘʙè ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 
ʩʦʩʪʘʚʠʣʘ  80 %,  ʪʦʛʜʘ  ʢʘʢ  ʚ ʢʦʥʪʨʦʣʴʥʦʡ  
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ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ 
ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ï 90 %. 

ʇʦʙʦʯʥʳʝ ʷʚʣʝʥʠʷ (ʙʦʣʝʟʥʝʥʥʦʩʪʴ 
ʠ ʧʨʠʧʫʭʣʦʩʪʴ ʚ ʤʝʩʪʝ ʠʥʲʝʢʮʠʠ) ʧʨʠ ʫʢʘ-
ʟʘʥʥʦʡ ʚʳʰʝ ʩʭʝʤʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘ-
ʪʦʚ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ 10 % ʩʣʫʯʘʝʚ ʠ ʢʘʩʘ-
ʣʠʩʴ ʪʦʣʴʢʦ ʠʥʲʝʢʮʠʦʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 
çʂʦʨʦʥʘʢʵʪ 30è. 

 
ɿɸʂʃʖʏɽʅʀɽ 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʜʦʢʣʠʥʠʯʝʩʢʠʭ 
ʠʩʧʳʪʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʘ ʙʝʣʳʭ ʤʳ-
ʰʘʭ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʪʘʙʣʝʪʦʢ çʂʦʨʦ-
ʥʘʢʵʪ-ʪʘʙè, ʚʚʦʜʠʤʳʭ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦ 
ʦʜʥʦ- ʠ ʤʥʦʛʦʢʨʘʪʥʦ ʚ ʜʦʟʘʭ 8400, 16800, 
25200, 33600, 42000 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʚ ʪʝ-
ʯʝʥʠʝ 12 ʯ, ʧʦʢʘʟʘʣ, ʯʪʦ  ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠ- 
ʟʥʘʢʠ ʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠʩʧʳʪʫʝ-
ʤʦʛʦ ʧʨʝʧʘʨʘʪʘ ʟʘʚʠʩʷʪ ʦʪ ʝʛʦ ʜʦʟʳ, ʥʦ  ʥʝ 

ʚʳʟʳʚʘʶʪ ʛʠʙʝʣʠ ʞʠʚʦʪʥʳʭ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ 
ʦʧʨʝʜʝʣʠʪʴ ʩʨʝʜʥʝʩʤʝʨʪʝʣʴʥʫʶ ʜʦʟʫ 
(ʃɼ50) ʥʝ ʫʜʘʣʦʩʴ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʜʘʥʥʳʡ 
ʧʨʝʧʘʨʘʪ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 12.1.007-76 ʤʦ-
ʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥ ʢ 4-ʤʫ ʢʣʘʩʩʫ ʦʧʘʩʥʦ-
ʩʪʠ ï ʚʝʱʝʩʪʚʘʤ ʤʘʣʦʦʧʘʩʥʳʤ, ʪʘʢ ʝʛʦ 
ʃɼ50 ʚʳʰʝ 5000 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ. 

ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʧʦʢʘʟʘʣʠ, 
ʯʪʦ ʚʝʪʝʨʠʥʘʨʥʳʡ ʧʨʝʧʘʨʘʪ çʂʦʨʦʥʘʢʵʪ-
ʪʘʙè ʙʝʟʦʧʘʩʝʥ ʜʣʷ ʢʦʰʝʢ ʠ ʧʨʠ ʩʚʦʝʚʨʝ-
ʤʝʥʥʦ ʥʘʯʘʪʦʤ ʣʝʯʝʥʠʠ ʵʬʬʝʢʪʠʚʝʥ ʚ ʩʦ-
ʩʪʘʚʝ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʧʨʠ ʚʠʨʫʩʥʦʤ 
ʧʝʨʠʪʦʥʠʪʝ. 

ʇʝʨʦʨʘʣʴʥʳʡ ʧʨʠʝʤ ʧʨʝʧʘʨʘʪʘ çʂʦ-
ʨʦʥʘʢʵʪ-ʪʘʙè ʧʨʠ ʚʠʨʫʩʥʦʤ ʧʝʨʠʪʦʥʠʪʝ 
ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʢʦʰʝʢ ʠ ʧʦʟʚʦ-
ʣʷʝʪ ʚʣʘʜʝʣʴʮʘʤ ʞʠʚʦʪʥʳʭ ʩʘʤʦʩʪʦʷʪʝʣʴ-
ʥʦ ʧʨʦʜʦʣʞʘʪʴ ʪʝʨʘʧʠʶ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳ-
ʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ (80 %). 
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ɺ ʋʉʃʆɺʀʗʍ ʉʊʈɽʉʉɸ 
 

ʈʝʟʶʤʝ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʢʦʨʤʦʚʦʛʦ ʧʨʦʙʠʦʪʠʢʘ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦ-

ʜʝʨʞʠʤʦʛʦ ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʢʨʦʣʠʢʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʢ ʢʦʥʮʫ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʢʦ-
ʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ ʩʦʩʪʘʚʠʣʦ 9,4Ĭ105 ʂʆɽ/ʛ, ʜʨʦʞʞʝʧʦʜʦʙʥʳʭ ʛʨʠʙʦʚ ï 5,0Ĭ105 ʂʆɽ/ʛ, ʘʵʨʦ-
ʙʦʚ ï 7,2Ĭ105 ʂʆɽ/ʛ. ʇʦ ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʨʦʣʠʢʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʝʚʦʩʭʦʜʠʣʠ ʩʚʝʨʩʪʥʠʢʦʚ ʠʟ ʢʦʥʪʨʦʣʴ-
ʥʦʡ ʛʨʫʧʧʳ ʥʘ 77,4 %, 50 % ʠ 46,9 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋʨʦʚʝʥʴ ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ ʠ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ ʚ ʢʠʰʝʯʥʦʤ 
ʪʨʘʢʪʝ ʞʠʚʦʪʥʳʭ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 24,5 % ʠ 20,0 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʠ ʩʦ-
ʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ 6,6Ĭ105 ʂʆɽ/ʛ ʠ 2,0Ĭ106 ʂʆɽ/ʛ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʘʩʝʣʝʥʠʠ ʢʠʰʝʯʥʠʢʘ ʢʨʦʣʠʢʦʚ ʧʦʣʝʟ-
ʥʦʡ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʫʣʫʯʰʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʠʰʝʯʥʦʛʦ ʙʠʦʮʝʥʦʟʘ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʦʛʦ 
ʩʪʨʝʩʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʦʣʠʢʠ, ʧʨʦʙʠʦʪʠʢ, ʤʠʢʨʦʙʠʦʮʝʥʦʟ, ʙʘʢʪʝʨʠʠ, ʢʠʰʝʯʥʠʢ, ʬʝʢʘʣʠʠ, ʧʠʪʘʪʝʣʴʥʳʝ 
ʩʨʝʜʳ, ʢʦʣʦʥʠʠ, ʤʘʟʢʠ. 

 

Summary 
As a result of using the experimental feed probiotic, bacteriological analysis of the contents of the intestinal 

tract of rabbits showed that by the end of the experiment, the number of lactic acid bacteria in the animals of the exper-
imental group was 9,4Ĭ105 CFU/g, yeast-like mushrooms ï 5,0Ĭ105 CFU/g, aerobes ï 7,2Ĭ105 CFU/g. According to 
these indicators, the rabbits of the experimental group outperformed their peers from the control group by 77,4 %,      
50 % and 46,9 %, respectively. The level of enterobacteria and bifidobacteria in the intestinal tract of animals in-
creased by 24,5 % and 20,0 %, respectively, compared with the control group, and amounted to an average of 6,6Ĭ     
105 CFU/g and 2,0Ĭ106 CFU/g, which indicates the population of rabbit intestines with beneficial microbiota and im-
proved intestinal biocenosis indicators even under conditions of artificially created stress. 

Keywords: rabbits, probiotic, microbiocenosis, bacteria, intestines, feces, nutrient media, colonies, smears. 
 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 28.04.2026 ʛ. 

ɺɺɽɼɽʅʀɽ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦ-

ʟʷʡʩʪʚʝ ʦʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ ʧʦʠʩʢʘ ʘʣʴʪʝʨ-
ʥʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ 
ʠ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʢʨʦʣʠʢʦʚ. 

ʏʪʦʙʳ ʜʦʙʠʪʴʩʷ ʧʨʦʛʨʝʩʩʘ ʚ ʦʙʣʘʩʪʠ 
ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʚʢʣʶʯʘʷ ʨʘʟʚʝʜʝʥʠʝ ʢʨʦ-
ʣʠʢʦʚ, ʢʨʘʡʥʝ ʚʘʞʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴ-
ʟʦʚʘʪʴ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʞʠʚʦʪʥʳʭ. 
ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʮʠ-
ʦʥʦʚ ʢʦʨʤʣʝʥʠ̫ ʠ ʚʢʣʁʯʝʥʠ̫ ʙʠʦʣʦʛʠʯʝʩʢʠ 
ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʩʦ-
ʭʨʘʥʷʪʴ ʙʘʣʘʥʩ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʦʨʛʘʥʠʟ-
ʤʘ ʠ ʫʤʝʥʴʰʘʪʴ ʚʣʠʷʥʠʝ ʩʪʨʝʩʩʦʚ ʠ ʥʝʙʣʘ-
ʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʢʦʨʤʣʝʥʠʷ [2]. 

 

ʋʯʠʪʳʚʘʷ ʨʠʩʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦ-
ʣʝʟʥʝʡ ʧʨʠ ʤʘʩʩʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʥʝʦʙ-
ʭʦʜʠʤʦ ʥʘʭʦʜʠʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ, 
ʩʧʦʩʦʙʥʳʝ ʫʢʨʝʧʣʷʪʴ ʟʜʦʨʦʚʴʝ ʠ ʫʩʪʦʡʯʠ-
ʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʙʠʦ-
ʪʠʢʦʚ. 

ʉʨʝʜʠ ʪʘʢʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʚʳʜʝʣʷʶʪ-
ʩʷ ʧʨʦʙʠʦʪʠʢʠ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙ-
ʩʪʚʫʶʪ ʨʦʩʪʫ ʠ ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦ-
ʩʪʠ ʞʠʚʦʪʥʳʭ, ʥʦ ʠ ʩʥʠʞʘʶʪ ʨʘʩʭʦʜ ʢʦʨʤʘ 
ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ [2]. 

ʂ ʧʨʦʙʠʦʪʠʢʘʤ ʦʪʥʦʩʷʪ ʞʠʚʳʝ ʤʠʢ-
ʨʦʦʨʛʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʘʜʝʢ-
ʚʘʪʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠ-
ʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʭʦʟʷʠʥʘ [15].  
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ʇʨʠʤʝʥʝʥʠʶ ʧʨʦʙʠʦʪʠʢʦʚ ʥʘ ʦʩʥʦʚʝ 
ʙʠʬʠʜʦ- ʠ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ (Lacto-
bacillus, Bifidobacterium) ʙʳʣʦ ʫʜʝʣʝʥʦ ʤʥʦ-
ʛʦ ʚʥʠʤʘʥʠʷ. ʇʨʦʙʠʦʪʠʢʠ ʥʘ ʦʩʥʦʚʝ ʙʘʮʠʣʣ 
(Bacillus subtilis) ʠʟʫʯʝʥʳ ʧʦʟʞʝ, ʠ ʠʭ ʚʘʞ-
ʥʦʝ ʣʝʯʝʙʥʦʝ ʜʝʡʩʪʚʠʝ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʳʤ 
ʪʦʣʴʢʦ ʩʝʡʯʘʩ. ʇʨʦʙʠʦʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, 
ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʙʘʢʪʝʨʠʠ Bacillus 
subtilis, ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦ ʯʝʪʳʨʝʤ ʦʩʥʦʚ-
ʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʢʠʰʝʯ-
ʥʳʭ ʧʘʪʦʛʝʥʦʚ, ʦʪ ʜʳʭʘʪʝʣʴʥʳʭ ʧʘʪʦʛʝʥʦʚ, 
ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʜʠʩʙʘʢʪʝʨʠʦʟʘ ʧʨʠ ʘʥʪʠ-
ʙʠʦʪʠʢʦʪʝʨʘʧʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʩʠʣʝʥʠʷ ʧʝ-
ʨʝʚʘʨʠʚʘʥʠʷ ʠ ʧʨʦʜʚʠʞʝʥʠʷ ʧʠʱʠ [16]. 

ɺ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʤ ʪʨʘʢʪʝ ʞʠʚʦʪ-
ʥʳʭ ʬʦʨʤʠʨʫʝʪʩʷ ʤʠʢʨʦʙʠʦʮʝʥʦʟ, ʦʙʝʩʧʝ-
ʯʠʚʘʶʱʠʡ ʟʘʱʠʪʫ ʠ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʤʘ. 
ʆʢʦʣʦ 70 % ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ ʨʘʩʧʦʣʦʞʝ-
ʥʳ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ. ʉ ʧʝʨ-
ʚʳʭ ʤʠʥʫʪ ʞʠʟʥʠ ʚ ʥʝʛʦ ʧʦʩʪʫʧʘʝʪ ʤʥʦʞʝ-
ʩʪʚʦ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʜʥʘʢʦ ʥʝ ʚʩʝ 
ʦʥʠ ʧʨʠʞʠʚʘʶʪʩʷ ʚ ʢʠʰʝʯʥʠʢʝ. ʉ ʦʜʥʦʡ 
ʩʪʦʨʦʥʳ, ʩʣʠʟʠʩʪʳʡ ʙʘʨʴʝʨ ʧʦʤʦʛʘʝʪ ʙʣʦ-
ʢʠʨʦʚʘʪʴ ʥʘʠʙʦʣʝʝ ʧʘʪʦʛʝʥʥʳʝ ʙʘʢʪʝʨʠʠ 
ʧʨʠ ʚʪʦʨʞʝʥʠʠ ʚ ʦʨʛʘʥʠʟʤ, ʦʩʪʘʚʘʷʩʴ ʧʨʠ 
ʵʪʦʤ ʧʨʦʥʠʮʘʝʤʳʤ ʜʣʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-
ʱʝʩʪʚ. ʊʘʢ ʢʘʢ ʥʝʢʦʪʦʨʳʝ ʧʘʪʦʛʝʥʳ ʤʦʛʫʪ 
ʧʨʦʥʠʢʘʪʴ ʩʢʚʦʟʴ ʵʪʦʪ ʙʘʨʴʝʨ, ʟʘʱʠʪʥʳʝ 
ʤʝʭʘʥʠʟʤʳ ʭʦʟʷʠʥʘ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʦʧʪʠ-
ʤʘʣʴʥʦ, ʯʪʦʙʳ ʩʧʨʘʚʠʪʴʩʷ ʩ ʤʥʦʞʝʩʪʚʦʤ 
ʯʫʞʝʨʦʜʥʳʭ ʚʝʱʝʩʪʚ ʠ ʧʘʪʦʛʝʥʦʚ, ʜʣʷ ʢʦ-
ʪʦʨʳʭ ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʧʦʩʪʦʷʥʥʦ ʦʪ-
ʢʨʳʪʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʧʨʦʮʝʩʩʝ ʵʚʦ-
ʣʶʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʦʧʨʝ-
ʜʝʣʝʥʥʳʡ ʤʠʢʨʦʙʠʦʮʝʥʦʟ ʢʠʰʝʯʥʠʢʘ, ʦʙʫ-
ʩʣʦʚʣʝʥʥʳʡ ʧʦʩʪʦʷʥʥʦʡ ʥʦʨʤʘʣʴʥʦʡ, ʠʣʠ 
ʨʝʟʠʜʝʥʪʥʦʡ, ʤʠʢʨʦʬʣʦʨʦʡ [1, 4, 11]. 

ɺ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʥʦʨʤʘʣʴʥʘʷ 
ʤʠʢʨʦʬʣʦʨʘ ʧʦʩʪʦʷʥʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʦʨ-
ʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ. ʄʠʢʨʦʙʠʦʮʝʥʦʟʳ ʬʦʨ-
ʤʠʨʫʶʪʩʷ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʠʦʪʦʧʘʭ, ʢʦʥ-
ʪʘʢʪʠʨʫʶʱʠʭ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ (ʧʠʱʝʚʘ-
ʨʠʪʝʣʴʥʘʷ, ʤʦʯʝʧʦʣʦʚʘʷ ʩʠʩʪʝʤʘ, ʣʝʛʢʠʝ, 
ʢʦʞʘ). ʈʘʟʣʠʯʘʶʪ ʭʘʨʘʢʪʝʨʥʫʶ ʜʣʷ ʜʘʥʥʦʛʦ 
ʚʠʜʘ (ʦʙʣʠʛʘʪʥʫʶ, ʨʝʟʠʜʝʥʪʥʫʶ) ʠ ʩʣʫʯʘʡ-
ʥʫʶ (ʬʘʢʫʣʴʪʘʪʠʚʥʫʶ, ʪʨʘʥʟʠʪʦʨʥʫʶ) ʤʠʢ-
ʨʦʬʣʦʨʫ [5, 11]. 

ʂʠʰʝʯʥʠʢ ʞʠʚʦʪʥʳʭ ʟʘʩʝʣʷʝʪʩʷ ʘʥ-
ʪʠʛʝʥʥʦ ʯʫʞʝʨʦʜʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ, ʪʝʤ ʥʝ 
ʤʝʥʝʝ, ʢʠʰʝʯʥʘʷ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʩʦʭʨʘ-
ʥʷʝʪ ʥʦʨʤʘʣʴʥʳʡ ʛʦʤʝʦʩʪʘʟ ʠ ʬʘʢʪʠʯʝʩʢʠ 
ʪʦʣʝʨʘʥʪʥʘ ʢ ʙʦʣʴʰʠʥʩʪʚʫ ʢʠʰʝʯʥʳʭ ʤʠʢ-
ʨʦʦʨʛʘʥʠʟʤʦʚ. ʊʦʣʝʨʘʥʪʥʦʩʪʴ ʦʪʨʘʞʘʝʪ 
ʧʨʝʠʤʫʱʝʩʪʚʘ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʧʦʩʪʦʷʥʥʦʡ 
ʢʠʰʝʯʥʦʡ   ʤʠʢʨʦʬʣʦʨʝ,   ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ  

ʦʨʛʘʥʠʟʤ ʭʦʟʷʠʥʘ ʥʝʢʦʪʦʨʳʤʠ ʧʠʪʘʪʝʣʴ-
ʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʚʢʣʶʯʘʷ ʢʦʨʦʪʢʦʮʝʧʦʯ-
ʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, ʘ ʪʘʢʞʝ ʚʠʪʘʤʠʥʘʤʠ 
ʂ ʠ ʛʨʫʧʧʳ ɺ, ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ [9, 10]. 

ʅʦʨʤʘʣʴʥʳʡ ʤʠʢʨʦʙʠʦʮʝʥʦʟ ʚʦ 
ʤʥʦʛʦʤ ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʙʘʢʪʝʨʠ-
ʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ ʠ ʦʩʣʦʞʥʝʥʠʶ ʚʠʨʫʩʥʳʭ 
ʙʦʣʝʟʥʝʡ ʩʝʢʫʥʜʘʨʥʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʬʣʦ-
ʨʦʡ. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʦʙʲʷʩʥʷʝʪʩʷ 
ʪʝʤ, ʯʪʦ ʫ ʣʘʢʪʦ- ʠ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ, ʘ ʪʘʢ-
ʞʝ ʫ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʦʨʤʘʣʴʥʦʡ 
ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʜʝʡʩʪʚʫʶʪ 
ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ 
ʠʩʭʦʜ ʤʝʞʤʠʢʨʦʙʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 
ʕʪʦ ʚʳʨʘʙʦʪʢʘ ʩʝʢʨʝʪʦʨʥʳʭ ʘʥʪʠʪʝʣ, ʩʪʠ-
ʤʫʣʷʮʠʷ ʧʨʦʮʝʩʩʦʚ ʬʘʛʦʮʠʪʦʟʘ, ʢʣʠʨʝʥʩ, 
ʢʦʥʢʫʨʝʥʮʠʷ ʟʘ ʣʠʤʠʪʠʨʫʶʱʠʝ ʧʠʪʘʪʝʣʴ-
ʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʟʘ ʤʝʩʪʘ ʧʨʠʢʨʝʧʣʝʥʠʷ ʢ 
ʢʠʰʝʯʥʦʡ ʩʪʝʥʢʝ, ʨʘʩʱʝʧʣʝʥʠʝ ʠ ʥʝʡʪʨʘ-
ʣʠʟʘʮʠʷ ʠʥʛʠʙʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ, ʩʠʥʪʝʟ 
ʣʠʟʦʮʠʤʘ ʠ ʠʥʪʝʨʬʝʨʦʥʘ, ʦʙʨʘʟʦʚʘʥʠʝ ʘʮʝ-
ʪʘʪʥʦʛʦ ʙʫʬʝʨʘ, ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ, ʘʥʪʠ-
ʙʠʦʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʣʝʪʫʯʠʭ ʞʠʨʥʳʭ 
ʢʠʩʣʦʪ [1, 12, 14]. 

ɺ ʦʪʥʦʰʝʥʠʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʢʠ-
ʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʢʨʦʣʠʢʦʚ ʠʤʝʶʪʩʷ 
ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ. ʊʘʢ, ʧʨʠ 
ʢʦʨʤʣʝʥʠʠ ʢʨʦʣʠʢʦʚ ʦʙʳʯʥʳʤʠ ʢʦʨʤʘʤʠ 
ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʙʘʢʪʝʨʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʦ-
ʜʦʤ Bacteroides, ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ï 
ʢʦʢʢʘʤʠ, ʤʦʣʦʯʥʦʢʠʩʣʳʝ ʙʘʢʪʝʨʠʠ ʥʝ 
ʚʩʪʨʝʯʘʶʪʩʷ. ʇʨʠ ʚʥʝʩʝʥʠʠ ʚ ʦʨʛʘʥʠʟʤ 
ʢʨʦʣʠʢʘ ʩ ʢʦʨʤʦʤ ʠʣʠ ʚʦʜʦʡ E. coli,           
Cl. welchii, Str. faecalis, L. acidophilus ʠ     
C. bovina ʦʥʠ ʥʝ ʚʳʜʝʣʷʣʠʩʴ ʠʟ ʦʨʛʘʥʠʟʤʘ 
ʩ ʢʘʣʦʤ ʠʣʠ ʚʳʜʝʣʷʣʠʩʴ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴ-
ʥʦʝ ʚʨʝʤʷ. ɺ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪʤʝ-
ʯʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʢʠʰʝʯʥʘʷ ʬʣʦʨʘ ʧʨʝʜ-
ʩʪʘʚʣʝʥʘ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʙʘʢʪʝʨʠʷ-
ʤʠ, ʚ ʢʦʪʦʨʳʭ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʝ ʘʵʨʦʙʳ 
ʚʠʜʘ Bacillus subtilis ʠ ʜʨʫʛʠʝ ʩʦʩʪʘʚʣʷʶʪ 
45ï50 %, Lactobacillus ï 39ï45 %, ʘ ʛʨʘʤʦʪ-
ʨʠʮʘʪʝʣʴʥʳʝ ʥʝʩʧʦʨʦʦʙʨʘʟʫʶʱʠʝ ʘʥʘʵʨʦʙ-
ʥʳʝ ʙʘʢʪʝʨʠʠ ï Bacteroides ï 2ï12 %; ʢʦʣʠ-
ʬʦʨʤʥʳʝ ʞʝ ʙʘʢʪʝʨʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʝʜʠ-
ʥʠʯʥʳʭ ʩʣʫʯʘʷʭ. ʀʤʝʶʪʩʷ ʠ ʜʘʥʥʳʝ ʦ ʪʦʤ, 
ʯʪʦ ʫ 4ï8-ʤʝʩʷʯʥʳʭ ʢʨʦʣʠʢʦʚ ʤʠʢʨʦʬʣʦʨʘ 
ʩʣʝʧʦʡ ʢʠʰʢʠ ʥʘ 50 % ʩʦʩʪʦʠʪ ʠʟ ʢʦʣʠ-
ʬʦʨʤʥʳʭ ʙʘʢʪʝʨʠʠ, ʥʘ 15 % ï ʠʟ Proteus, 
ʥʘ 10 % ï ʠʟ ʙʘʮʠʣʣ ʠ ʥʘ 10 % ï ʠʟ ʵʥʪʝʨʦ-
ʢʦʢʢʦʚ [4, 7]. 

ʇʝʨʚʳʤʠ ʦʙʠʪʘʪʝʣʷʤʠ ʪʦʥʢʦʛʦ ʠ 
ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ ʢʨʦʣʴʯʘʪ ʩ 4-ʜʥʝʚʥʦʛʦ 
ʚʦʟʨʘʩʪʘ ʩʪʘʥʦʚʷʪʩʷ E. coli, Streptococcus ʠ 
Bacteroides. ʇʦ ʯʠʩʣʝʥʥʦʩʪʠ ʚ 1 ʛ ʩʦʜʝʨʞʠ- 
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ʤʦʛʦ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ (107ï109,5) ʥʘ 
ʧʝʨʚʦʤ ʤʝʩʪʝ ʩʪʦʷʪ Bacteroides, ʘ ʥʘ ʚʪʦ-
ʨʦʤ (104ï108) ï ʢʦʣʠʬʦʨʤʥʳʝ ʙʘʢʪʝʨʠʠ. 
ʇʨʠ ʧʦʪʨʝʙʣʝʥʠʠ ʢʨʦʣʠʢʘʤʠ ʦʜʥʦʛʦ ʛʨʘʥʫ-
ʣʠʨʦʚʘʥʥʦʛʦ ʢʦʨʤʘ ʙʘʮʠʣʣʳ ʚ ʩʦʜʝʨʞʠʤʦʤ 
ʠʭ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ ʟʘʥʠʤʘʶʪ ʧʦ ʯʠʩ-
ʣʝʥʥʦʩʪʠ ʪʨʝʪʴʝ ʤʝʩʪʦ. ʄʦʣʦʯʥʦʢʠʩʣʳʝ 
ʙʘʢʪʝʨʠʠ ï ʠ ʘʵʨʦʙʳ, ʠ ʘʥʘʵʨʦʙʳ ï ʚ ʵʪʦʤ 
ʩʣʫʯʘʝ ʥʝ ʚʳʜʝʣʷʶʪʩʷ. ʀʭ ʥʘʣʠʯʠʝ ʟʘʚʠʩʠʪ 
ʦʪ ʫʩʣʦʚʠʡ ʢʦʨʤʣʝʥʠʷ [4, 7]. 

ɹʘʢʪʝʨʠʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 
ʪʨʘʢʪʘ ʢʨʦʣʠʢʦʚ ʫʯʘʩʪʚʫʶʪ ʚ ʧʝʨʝʚʘʨʠʚʘ-
ʥʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʦʨʤʘ, ʚ ʯʘʩʪʥʦ-
ʩʪʠ ʢʣʝʪʯʘʪʢʠ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʳ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ ʢʨʦʣʠʢʘ ʧʦʚʳ-
ʰʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʥʠʟʢʦʢʘʯʝ-
ʩʪʚʝʥʥʳʭ ʙʝʣʢʦʚ ʢʦʨʤʘ [2, 7]. ʄʠʢʨʦʦʨʛʘ-
ʥʠʟʤʳ, ʥʘʩʝʣʷʶʱʠʝ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ 
ʪʨʘʢʪ ʢʨʦʣʠʢʦʚ, ʦʩʦʙʝʥʥʦ ʩʣʝʧʫʶ ʢʠʰʢʫ, 
ʩʠʥʪʝʟʠʨʫʶʪ ʚʠʪʘʤʠʥʳ ʛʨʫʧʧʳ ɺ ʠ ʚʠʪʘ-
ʤʠʥ ʂ, ʢʦʪʦʨʳʝ ʙʣʘʛʦʜʘʨʷ ʢʦʧʨʦʬʘʛʠʠ 
ʫʩʚʘʠʚʘʶʪʩʷ ʞʠʚʦʪʥʳʤʠ. ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ 
ʫʯʘʩʪʚʫʶʪ ʚ ʞʠʨʦʚʦʤ ʦʙʤʝʥʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʠʭ ʜʝʡʩʪʚʠʷ ʚ ʢʠʰʝʯʥʠʢʝ ʞʠʚʦʪʥʳʭ ʫʤʝʥʴ-
ʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʯʥʳʭ ʢʠʩʣʦʪ. ʇʨʠ 
ʢʦʧʨʦʬʘʛʠʠ ʪʘʢʠʭ ʢʠʩʣʦʪ ʩ ʢʘʣʦʤ ʚʳʜʝʣʷ-
ʝʪʩʷ ʙʦʣʴʰʝ, ʯʝʤ ʫ çʙʝʟʤʠʢʨʦʙʥʳʭè ʢʨʦʣʠ-
ʢʦʚ. ʄʠʢʨʦʬʣʦʨʘ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 
ʪʨʘʢʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʘʢʞʝ ʧʨʝʚʨʘʱʝʥʠʶ 
ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʞʝʣʯʥʳʝ ʢʠʩʣʦʪʳ ʠ ʤʝʥʴʰʝ-
ʤʫ ʝʛʦ ʚʳʜʝʣʝʥʠʶ ʩ ʢʘʣʦʤ [4, 7]. 

ʇʨʠ ʥʘʨʫʰʝʥʠʠ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘ-
ʥʠʷ ʢʨʦʣʠʢʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʩʙʘʣʘʥʩʠ-
ʨʦʚʘʥʥʳʭ ʧʦ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ ʨʘ-
ʮʠʦʥʦʚ, ʥʘʣʠʯʠʠ ʩʪʨʝʩʩʦʚ ʠ ʪ.ʜ. ʢʦʥʮʝʥʪʨʘ-
ʮʠʷ ʧʦʣʝʟʥʳʭ ʙʘʢʪʝʨʠʡ ʚ ʞʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʦʤ ʩʦʜʝʨʞʠʤʦʤ ʞʠʚʦʪʥʳʭ ʤʦʞʝʪ 
ʨʝʟʢʦ ʫʤʝʥʴʰʘʪʴʩʷ ʠ ʧʨʠʚʦʜʠʪʴ ʢ ʜʠʩʙʘʢ-
ʪʝʨʠʦʟʫ, ʥʘ ʬʦʥʝ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʚʦʟʥʠʢ-
ʥʫʪʴ ʪʦ ʠʣʠ ʠʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ [4, 13, 15]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ 
ʚʣʠʷʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʦʙʠʦʪʠʢʘ 
ʥʘ ʦʩʥʦʚʝ ɺ. subtilis ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʜʨʦʞʞʝ-
ʚʳʤ ʵʢʩʪʨʘʢʪʦʤ ʥʘ ʤʠʢʨʦʙʠʦʮʝʥʦʟ ʢʠʰʝʯ-
ʥʠʢʘ ʢʨʦʣʠʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ. 

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʣʠ-

ʥ̫ʠ̫ ɻʢʩʧʝʨʠʤʝʥʪʘʣɹʥʦʛʦ ʧʨʦʙʠʦʪʠʢʘ ʥʘ 
ʦʩʥʦʚʝ ɺ. subtilis ʥʘ ʤʠʢʨʦʙʠʦʮʝʥʦʟ ʢʠʰʝʯ-
ʥʠʢʘ ʢʨʦʣʠʢʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʚʠ-
ʚʘʨʠʷ ʠ ʢʘʬʝʜʨʳ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠ ʵʧʠʟʦ-
ʦʪʦʣʦʛʠʠ ʋʆ çɻʨʦʜʥʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥ-
ʥʳʡ  ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè. ɼʣʷ  ʧʨʦʚʝʜʝ- 

ʥʠʷ ʦʧʳʪʘ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 2 ʛʨʫʧʧʳ 
ʢʨʦʣʠʢʦʚ ʧʦ ʧʨʠʥʮʠʧʫ ʫʩʣʦʚʥʳʭ ʘʥʘʣʦʛʦʚ: 
ʦʧʳʪʥʘʷ (6 ʢʨʦʣʠʢʦʚ) ʠ ʢʦʥʪʨʦʣʴʥʘʷ          
(4 ʢʨʦʣʠʢʘ). ʆʧʳʪ ʧʨʦʚʦʜʠʣʠ ʥʘ ʤʦʣʦʜʥʷ-
ʢʝ ʧʦʤʝʩʥʳʭ ʢʨʦʣʠʢʦʚ ʚ ʚʦʟʨʘʩʪʝ 5ï6 ʤʝ-
ʩʷʮʝʚ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣ 
ʧʨʦʚʝʜʝʥ ʢʣʠʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ ʞʠʚʦʪʥʳʭ ʩ 
ʚʳʙʦʨʦʯʥʦʡ ʪʝʨʤʦʤʝʪʨʠʝʡ ʠ ʦʮʝʥʢʦʡ ʩʦ-
ʩʪʦʷʥʠʷ ʬʝʢʘʣʠʡ.  

ʂʨʦʣʠʢʠ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 
ʢʣʝʪʢʘʭ ʚ ʥʝʦʪʘʧʣʠʚʘʝʤʦʤ ʧʦʤʝʱʝʥʠʠ ʩ 
ʦʜʠʥʘʢʦʚʳʤ ʨʘʮʠʦʥʦʤ ʢʦʨʤʣʝʥʠʷ. ɾʠʚʦʪ-
ʥʳʤ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʟʘʜʘʚʘʣʠ ʧʝʨʦʨʘʣʴʥʦ 
ʩ ʧʦʤʦʱʴʶ ʰʧʨʠʮʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ 
ʢʦʨʤʦʚʦʡ ʧʨʦʙʠʦʪʠʢ, ʩʦʜʝʨʞʘʱʠʡ ʢʣʝʪʢʠ 
ʠ ʩʧʦʨʳ ʰʪʘʤʤʘ ʙʘʢʪʝʨʠʡ Bacillus subtilis, 
ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʜʨʦʞʞʝʚʳʤ ʵʢʩʪʨʘʢʪʦʤ ʚ 
ʜʦʟʝ 1,0 ʤʣ ʥʘ ʞʠʚʦʪʥʦʝ (ʪʠʪʨ ʥʝ ʤʝʥʝʝ 
1,0Ĭ109 ʂʆɽ/ʛ) ʚ ʪʝʯʝʥʠʝ 30 ʜʥʝʡ. ʕʢʩʧʝ-
ʨʠʤʝʥʪʘʣʴʥʳʡ ʧʨʦʙʠʦʪʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʦʜʥʦʨʦʜʥʫʶ ʣʠʦʬʠʣʴʥʦ ʚʳʩʫʰʝʥ-
ʥʫʶ ʤʘʩʩʫ ʦʪ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʜʦ ʞʝʣʪʦ-
ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ, ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤʫʶ ʚ 
ʚʦʜʝ. ʇʝʨʝʜ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʨʦʰʦʢ ʨʘʩʪʚʦ-
ʨʷʣʠ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘ-
ʪʫʨʳ (18ï20 Áʉ). 

ɾʠʚʦʪʥʳʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩ 
ʧʦʤʦʱʴʶ ʰʧʨʠʮʘ ʚ ʘʥʘʣʦʛʠʯʥʦʡ ʜʦʟʝ ʧʝ-
ʨʦʨʘʣʴʥʦ ʚʚʦʜʠʣʠ ʧʠʪʴʝʚʫʶ ʚʦʜʫ ʢʦʤʥʘʪ-
ʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʪʝʯʝʥʠʝ 30 ʜʥʝʡ. ʊʦ 
ʝʩʪʴ ʢʨʦʣʠʢʦʚ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧ ʧʦʩʪʦʷʥʥʦ ʧʦʜʚʝʨʛʘʣʠ ʩʪʨʝʩʩʫ, ʘ ʪʘʢ-
ʞʝ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʪʝʤʧʝʨʘʪʫ-
ʨʘ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʢʦʣʝʙʘʣʘʩʴ ʦʪ ï14 Áʉ    
ʜʦ ï29 Áʉ. ɺ ʪʝʯʝʥʠʝ ʦʧʳʪʘ ʟʘ ʞʠʚʦʪʥʳʤʠ 
ʚʝʣʠ ʝʞʝʜʥʝʚʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝ-
ʥʠʝ, ʫʯʠʪʳʚʘʷ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʘʢʪʘ ʜʝ-
ʬʝʢʘʮʠʠ, ʬʦʨʤʳ ʠ ʢʦʥʩʠʩʪʝʥʮʠʠ ʬʝʢʘʣʠʡ. 
ʅʘ 30-ʡ ʜʝʥʴ ʦʧʳʪʘ ʧʨʦʚʦʜʠʣʠ ʦʪʙʦʨ ʧʨʦʙ 
ʬʝʢʘʣʠʡ ʦʪ ʢʨʦʣʠʢʦʚ ʦʙʝʠʭ ʛʨʫʧʧ. 

ʇʦʜʛʦʪʦʚʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠ-
ʘʣʘ (ʬʝʢʘʣʠʡ) ʚʢʣʶʯʘʣʘ ʥʝʩʢʦʣʴʢʦ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʳʭ ʵʪʘʧʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦ-
ʣʫʯʝʥʠʝ ʚʟʚʝʩʠ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʳʩʚʦʙʦʞ-
ʜʝʥʠʝ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ ʠʟ ʧʣʦʪʥʳʭ       
ʯʘʩʪʠʮ. 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʟʚʝʜʝʥʠʡ ʬʝ-
ʢʘʣʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʢʨʦʣʠʢʦʚ, ʠʩʧʦʣʴʟʦ-
ʚʘʣʠ ʤʝʪʦʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ (ʩʝʨʠʡʥʳʭ) 
ʨʘʟʚʝʜʝʥʠʡ [8]. 

ʀʟ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʬʝ-
ʢʘʣʠʡ ʜʝʣʘʣʠ ʧʦʩʝʚʳ ʰʧʘʪʝʣʝʤ ʧʦ ʤʝʪʦʜʫ 
ɼʨʠʛʘʣʴʩʢʦʛʦ  ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʳʝ ʧʠʪʘʪʝʣʴ- 
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ʥʳʝ ʩʨʝʜʳ: ʤʷʩʦ-ʧʝʧʪʦʥʥʳʡ ʘʛʘʨ, ʉʘʙʫʨʦ, 
ʕʥʜʦ, ʥʘ ʣʘʢʪʦʙʘʢʘʛʘʨ ʜʣʷ ʚʳʜʝʣʝʥʠʷ Lac-
tobacillus spp., ʘ ʪʘʢʞʝ ʥʘ ʧʦʣʫʞʠʜʢʫʶ ʩʨʝ-
ʜʫ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʦʙʣʠʛʘʪʥʦ ʘʥʘʵʨʦʙʥʦʡ 
ʤʠʢʨʦʬʣʦʨʳ Bifidobacterium spp. ɺʩʝ ʧʦʩʝ-
ʚʳ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 Áʉ ʚ 
ʪʝʯʝʥʠʝ 24ï48 ʯ. ʏʘʰʢʠ ʇʝʪʨʠ ʩ ʘʛʘʨʦʤ ʉʘ-
ʙʫʨʦ ʦʩʪʘʚʣʷʣʠ ʧʦʩʣʝ ʵʪʦʛʦ ʝʱʝ ʥʘ ʜʚʦʝ   
ʩʫʪʦʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 18ï24 Áʉ. ɸʥʘʵʨʦʙʳ 
ʥʘ ʧʦʣʫʞʠʜʢʦʡ ʩʨʝʜʝ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ 
ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʘʥʘʵʨʦʩʪʘʪʘ. ɺʦʟʜʫʭ ʫʜʘʣʷʣʠ ʩ ʧʦʤʦʱʴʶ 
ʚʘʢʫʫʤʥʦʛʦ ʥʘʩʦʩʘ. ʋʯʝʪ ʨʦʩʪʘ ʢʦʣʦʥʠʡ 
ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 48 ʯ, ʥʘ ʘʛʘʨʝ ʉʘʙʫʨʦ ï 
ʯʝʨʝʟ 72ï96 ʯ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ï 
ʄʇɸ, ʘʛʘʨ ʉʘʙʫʨʦ, ʘʛʘʨ ʕʥʜʦ ʠ ʣʘʢʪʦʙʘʢʘ-
ʛʘʨ ï ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦ-
ʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʢʨʦ-
ʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ ʢʨʦʣʠʢʦʚ ʦʧʳʪʥʦʡ ʠ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧ, ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʜʣʷ ʚʳ-
ʜʝʣʝʥʠʷ ʦʙʣʠʛʘʪʥʦ ʘʥʘʵʨʦʙʥʦʡ ʤʠʢʨʦʬʣʦ-
ʨʳ Bifidobacterium spp. ï ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 
ʦʧʨʝʜʝʣʝʥʠʷ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ. 

ʀʟ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ 
ʧʣʦʪʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʦʧʨʝʜʝʣʷʣʠ 
ʨʘʟʤʝʨ ʠ ʬʦʨʤʫ ʢʦʣʦʥʠʡ, ʮʚʝʪ, ʧʨʦʟʨʘʯ-
ʥʦʩʪʴ, ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʣʦʥʠʡ [6], ʥʘ ʧʦʣʫ-
ʞʠʜʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʫʯʠʪʳʚʘʣʠ ʟʦʥʫ 
ʨʦʩʪʘ (ʥʠʞʥʷʷ ʠ ʩʨʝʜʥʷʷ ʯʘʩʪʴ ʧʨʦʙʠʨʢʠ), 
ʚʠʜ ʦʩʘʜʢʘ, ʦʪʩʫʪʩʪʚʠʝ ʧʣʝʥʢʠ ʠ ʛʘʟʘ [6]. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 
ʧʣʦʪʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ   ʩʨʝʜʘʭ   ʦʧʨʝʜʝʣʷʣʠ  

ʧʦʜʩʯʝʪʦʤ ʯʠʩʣʘ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠ- 
ʥʠʮ (ʂʆɽ/ʩʤ3) ʩ ʧʦʤʦʱʴʶ ʧʦʣʫʘʚʪʦʤʘʪʠ-
ʯʝʩʢʦʛʦ ʩʯʝʪʯʠʢʘ ʢʦʣʦʥʠʡ. 

ʅʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʝ ʢʦʣʦʥʠʠ ʙʳʣʠ 
ʦʪʦʙʨʘʥʳ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʤʘʟʢʦʚ ʠ 
ʦʢʨʘʩʢʠ ʧʦ ɻʨʘʤʫ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʩʩʣʝʜʦ-
ʚʘʥʠʝʤ ʩ ʧʦʤʦʱʴʶ ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ. 

ɹʠʦʤʝʪʨʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴ-
ʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʘ ʚ ʧʨʦʛʨʘʤʤʝ Microsoft 
Excel ʤʝʪʦʜʘʤʠ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɺ ʥʘʯʘʣʝ ʦʧʳʪʘ ʚʩʝ ʢʨʦʣʠʢʠ ʙʳʣʠ 

ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ï ʚ 
ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʌʝʢʘ-
ʣʠʠ ʙʳʣʠ ʚ ʚʠʜʝ ʧʣʦʪʥʳʭ ʰʘʨʠʢʦʚ ʢʦʨʠʯ-
ʥʝʚʦʛʦ ʮʚʝʪʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʝ. ɺ 
ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʦʧʳʪʘ ʢʨʦʣʠʢʠ ʢʘʢ ʦʧʳʪʥʦʡ, 
ʪʘʢ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʦʩʪʘʚʘʣʠʩʴ ʢʣʠ-
ʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʤʠ, ʠʟʤʝʥʝʥʠʡ ʘʢʪʘ ʜʝʬʝ-
ʢʘʮʠʠ, ʬʦʨʤʳ ʠ ʢʦʥʩʠʩʪʝʥʮʠʠ ʬʝʢʘʣʠʡ ʥʝ 
ʥʘʙʣʶʜʘʣʦʩʴ. ʆʜʥʘʢʦ ʢʨʦʣʠʢʠ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʙʳʣʠ ʙʦʣʝʝ ʘʢʪʠʚʥʳ, ʦʭʦʪʥʝʝ ʧʦ-
ʝʜʘʣʠ ʢʦʨʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʞʠʚʦʪʥʳʤʠ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʫ ʢʨʦʣʠʢʦʚ ʦʩʥʦʚʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷ-
ʤʠ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʷʚ-
ʣʷʶʪʩʷ ʵʥʪʝʨʦʙʘʢʪʝʨʠʠ, ʜʨʦʞʞʝʧʦʜʦʙʥʳʝ 
ʛʨʠʙʳ, ʘʵʨʦʙʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʣʘʢʪʦ- 
ʠ ʙʠʬʠʜʦʙʘʢʪʝʨʠʠ (ʨʠʩʫʥʦʢ). 

ʘ ʙ ʚ 

ʘ ï ʨʦʩʪ ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʥʘ ʣʘʢʪʦʙʘʢʘʛʘʨʝ; ʙ ï ʨʦʩʪ ʘʵʨʦʙʦʚ ʥʘ ʤʷʩʦ-ʧʝʧʪʦʥʥʦʤ ʘʛʘʨʝ;  
ʚ ï ʨʦʩʪ ʜʨʦʞʞʝʡ ʥʘ ʘʛʘʨʝ ʉʘʙʫʨʦ 

 

ʈʠʩʫʥʦʢ ï ʄʠʢʨʦʙʠʦʮʝʥʦʟ ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʢʨʦʣʠʢʦʚ 
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ʌɸʈʄɸʂʆʃʆɻʀʗ 

ʈʝʟʫʣʴʪʘʪʳ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʩʦʜʝʨʞʠʤʦʤ ʢʠʰʝʯʥʦʛʦ 
ʪʨʘʢʪʘ ʜʦʤʠʥʠʨʦʚʘʣʠ ʘʵʨʦʙʥʳʝ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʳ,  ʣʘʢʪʦ-  ʠ  ʙʠʬʠʜʦʙʘʢʪʝʨʠʠ, ʫʨʦʚʝʥʴ  

ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ 4,9Ĭ106 ʂʆɽ/ʛ, 
5,3Ĭ105 ʂʆɽ/ʛ ʠ 1,0Ĭ106 ʂʆɽ/ʛ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʤʦʨʬʦʣʦʛʠʷ ʢʦ-
ʣʦʥʠʡ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦ-
ʩʢʦʧʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ (ʪʘʙʣʠʮʘ). 

ʊʘʙʣʠʮʘ ī ʈʝʟʫʣʴʪʘʪʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʠʰʝʯʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ            
ʢʨʦʣʠʢʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʢʦʨʤʦʚʦʛʦ ʧʨʦʙʠʦʪʠʢʘ 

ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ 
ɻʨʫʧʧʘ 
ʞʠʚʦʪʥʳʭ 

ʂʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ 
ʚ 1,0 ʛ ʢʠʰʝʯʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ ʢʨʦʣʠʢʦʚ, 

ʂʆɽ/ʛ 

ʆʙʱʝʝ ʯʠʩʣʦ ʘʵʨʦʙʥʳʭ  
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʢʦʥʪʨʦʣʴʥʘʷ 4,9Ĭ106Ñ1,28 

ʦʧʳʪʥʘʷ 7,2Ĭ106Ñ0,02 

ʕʥʪʝʨʦʙʘʢʪʝʨʠʠ 
ʢʦʥʪʨʦʣʴʥʘʷ 1,3Ĭ105Ñ1,28 

ʦʧʳʪʥʘʷ 6,6Ĭ105Ñ2,28* 

ʃʘʢʪʦʙʘʢʪʝʨʠʠ 
ʢʦʥʪʨʦʣʴʥʘʷ 5,3Ĭ105Ñ0,75 

ʦʧʳʪʥʘʷ 9,4Ĭ105Ñ0,20** 

ɹʠʬʠʜʦʙʘʢʪʝʨʠʠ 
ʢʦʥʪʨʦʣʴʥʘʷ 1,0Ĭ106Ñ0,02 

ʦʧʳʪʥʘʷ 2,0Ĭ106Ñ0,02** 

ɼʨʦʞʞʝʧʦʜʦʙʥʳʝ ʛʨʠʙʳ 
ʢʦʥʪʨʦʣʴʥʘʷ 1,0Ĭ105Ñ0,10 

ʦʧʳʪʥʘʷ 5,0Ĭ105Ñ0,50* 

ʇʨʠʤʝʯʘʥʠʝ ï *ʈ<0,001; **ʈ<0,01 

ɺ ʭʦʜʝ ʦʧʳʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʝʨʦ-
ʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʢʨʦʣʠʢʘʤ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʦʛʦ ʧʨʦʙʠʦʪʠʢʘ ʧʨʠʚʝʣʦ ʢ ʩʪʠʤʫʣʷʮʠʠ 
ʨʘʟʤʥʦʞʝʥʠʷ ʚ ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʚʩʝʭ 
ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʥʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝ-
ʧʝʥʠ ʣʘʢʪʦʙʘʢʪʝʨʠʡ, ʜʨʦʞʞʝʧʦʜʦʙʥʳʭ ʛʨʠ-
ʙʦʚ ʠ ʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʯʪʦ ʩʚʠ-
ʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʨʘʞʝʥʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 
ʪʝʥʜʝʥʮʠʠ ʚ ʠʟʤʝʥʝʥʠʠ ʩʦʩʪʘʚʘ ʢʠʰʝʯʥʦʛʦ 
ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʢʨʦʣʠʢʦʚ. 

ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʜʝʨ-
ʞʠʤʦʛʦ ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʞʠʚʦʪʥʳʭ ʧʦʢʘ-
ʟʘʣ, ʯʪʦ ʢ ʢʦʥʮʫ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫ ʞʠʚʦʪʥʳʭ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʢʠʩ-
ʣʳʭ ʙʘʢʪʝʨʠʡ ʩʦʩʪʘʚʠʣʦ 9,4Ĭ105 ʂʆɽ/ʛ, 
ʜʨʦʞʞʝʧʦʜʦʙʥʳʭ ʛʨʠʙʦʚ ï 5,0Ĭ105 ʂʆɽ/ʛ, 
ʘʵʨʦʙʦʚ ï 7,2Ĭ106 ʂʆɽ/ʛ (ʪʘʙʣʠʮʘ). ʉʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ, ʢʦʣʠʯʝʩʪʚʦ ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʠ 
ʘʵʨʦʙʦʚ ʫ ʢʨʦʣʠʢʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʦ 
ʚʳʰʝ, ʯʝʤ ʫ ʩʚʝʨʩʪʥʠʢʦʚ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ, ʥʘ 77,4 % (ʈ<0,01) ʠ 46,9 %. ʂʦʣʠ-
ʯʝʩʪʚʦ ʜʨʦʞʞʝʧʦʜʦʙʥʳʭ ʛʨʠʙʦʚ ʫ ʞʠʚʦʪ-
ʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʦ ʚ 5 ʨʘʟ ʚʳʰʝ, 
ʯʝʤ ʫ ʢʨʦʣʠʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʇʦʣʫʯʝʥʥʘʷ ʢʘʨʪʠʥʘ ʢʠʰʝʯʥʦʛʦ 
ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʧʨʠ ʚʚʝʜʝʥʠʠ ʢʨʦʣʠʢʘʤ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝ-
ʧʘʨʘʪʘ,  ʥʘ  ʥʘʰ ʚʟʛʣʷʜ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ  ʬʠ- 

ʟʠʦʣʦʛʠʯʝʩʢʦʡ, ʧʦʩʢʦʣʴʢʫ ʩʨʝʜʠ ʤʠʢʨʦ-
ʙʠʦʪʳ ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʢʠʩʣʦʪʦʧʨʦʜʫʮʠʨʫ-
ʶɦ ʠʝ ʙʘʢʪʝʨʠʠ, ʢʦʪʦʨrʝ ʫʯʘʩʪʚʫʁʪ ʚ ʧʨʦ-
ʮʝʩʩʘʭ ʨʘʩʱʝʧʣʝʥʠʷ ʫʛʣʝʚʦʜʦʚ, ʧʦʩʪʫʧʘʶ-
ʱʠʭ ʩ ʢʦʨʤʦʤ, ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʠʩʣʦʝ ʟʥʘ-
ʯʝʥʠʝ ʚʦʜʦʨʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʧʠʱʝʚʘʨʠ-
ʪʝʣʴʥʦʤ ʪʨʘʢʪʝ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ 
ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʠʰʝʯʥʳʭ ʟʘʙʦ-
ʣʝʚʘʥʠʡ. 

ʇʨʠ ʚʚʝʜʝʥʠʠ ʢʨʦʣʠʢʘʤ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘʣʴʥʦʛʦ ʧʨʦʙʠʦʪʠʢʘ ʫʨʦʚʝʥʴ ʵʥʪʝ-
ʨʦʙʘʢʪʝʨʠʡ ʚ ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʫʚʝʣʠʯʠʣʩʷ 
ʚ 5 ʨʘʟ, ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ ï ʚ 2 ʨʘʟʘ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʠ ʩʦʩʪʘʚʠʣ ʚ 
ʩʨʝʜʥʝʤ 6,6Ĭ105 ʂʆɽ/ʛ ʠ 2,0Ĭ106 ʂʆɽ/ʛ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʘ-
ʩʝʣʝʥʠʠ ʢʠʰʝʯʥʠʢʘ ʢʨʦʣʠʢʦʚ ʧʦʣʝʟʥʦʡ 
ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʫʣʫʯʰʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ 
ʢʠʰʝʯʥʦʛʦ ʙʠʦʮʝʥʦʟʘ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʠʩ-
ʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʦʛʦ ʩʪʨʝʩʩʘ. 

ʇʦ-ʚʠʜʠʤʦʤʫ, ʙʘʢʪʝʨʠʠ, ʚʭʦʜʷʱʠʝ ʚ 
ʩʦʩʪʘʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʦʙʠʦʪʠʢʘ, 
ʨʘʟʤʥʦʞʘʷʩʴ ʚ ʢʠʰʝʯʥʠʢʝ ʧʦʜʦʧʳʪʥʳʭ 
ʞʠʚʦʪʥʳʭ, ʧʨʦʜʫʮʠʨʫʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-
ʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦʚʳʰʘʶʪ ʧʝ-
ʨʝʚʘʨʠʚʘʝʤʦʩʪʴ ʠ ʚʩʘʩʳʚʘʝʤʦʩʪʴ ʧʠʪʘʪʝʣʴ-
ʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʘ, ʘ ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ 
ʚʳʩʦʢʦʡ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ 
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ʌɸʈʄɸʂʆʃʆɻʀʗ 

ʦʪʥʦʰʝʥʠʠ ʧʘʪʦʛʝʥʥʳʭ ʠ ʫʩʣʦʚʥʦ-ʧʘʪʦ-
ʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʜʘʚʣʝ-
ʥʠʶ ʥʝʢʦʪʦʨʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʚ 
ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʢʨʦʣʠʢʦʚ ʜʘʞʝ ʚ ʫʩʣʦʚʠ-
ʷʭ ʩʪʨʝʩʩʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠ ʢ ʢʦʥʮʫ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʚ ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʧʦʜʦʧʳʪ-
ʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ 
ʛʨʫʧʧʦʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʙʳʣʠ ʘʵʨʦʙʳ ʠ 
ʙʠʬʠʜʦʙʘʢʪʝʨʠʠ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʧʨʝʚʘʣʠ-
ʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʜʘʥʥʳʭ ʛʨʫʧʧ ʤʠʢʨʦ-
ʦʨʛʘʥʠʟʤʦʚ  ʩʚʷʟʘʥʦ  ʩ ʠʭ ʬʫʥʢʮʠʷʤʠ  ʚ ʢʠ- 

 

ʰʝʯʥʠʢʝ ʢʨʦʣʠʢʦʚ, ʘ ʠʤʝʥʥʦ ʩ ʚʳʩʦʢʦʡ 
ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

 
ɿɸʂʃʖʏɽʅʀɽ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʩ-
ʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʢʦʨʤʦʚʦʛʦ ʧʨʦʙʠʦʪʠʢʘ 
ʥʘ ʦʩʥʦʚʝ ɺ. subtilis ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʜʨʦʞʞʝ-
ʚʳʤ ʵʢʩʪʨʘʢʪʦʤ ʧʦʟʚʦʣʠʣʦ ʩʝʣʝʢʪʠʚʥʦ ʚʦʟ-
ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʤʠʢʨʦʙʠʦʤ ʧʠʱʝʚʘʨʠʪʝʣʴ-
ʥʦʛʦ ʪʨʘʢʪʘ ʢʨʦʣʠʢʦʚ, ʩʧʦʩʦʙʩʪʚʫʷ ʪʝʤ ʩʘ-
ʤʳʤ ʧʦʚʳʰʝʥʠʶ ʢʦʣʦʥʠʟʘʮʠʦʥʥʦʡ ʨʝʟʠ-
ʩʪʝʥʪʥʦʩʪʠ ʢʠʰʝʯʥʠʢʘ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ 
ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʦʛʦ ʩʪʨʝʩʩʘ. 
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ʐʚʝʜ ɸ.ɺ., ʤʘʛʠʩʪʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʘʩʧʠʨʘʥʪ1 
ʂʦʟʠʥʝʮ ɸ.ʀ., ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ2 
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ʈʝʟʶʤʝ 
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çʃʝʮʠʪʠʥ ʉ+è. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ, ʬʦʩʬʦʣʠʧʠʜʳ, ʣʝʮʠʪʠʥ ʢʦʨʤʦʚʦʡ, ʬʫʟ ʨʘʧʩʦ-
ʚʳʡ, ʤʦʣʦʜʥʷʢ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

 

Summary 
This article presents the results of the effectiveness of using the phosphatid-containing feed additive çLecithin 

C+è in feeding young cattle over 4 months of age. 
Keywords: productivity, feed additive, phospholipids, feed lecithin, rapeseed fuz, young cattle. 
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ɺɺɽɼɽʅʀɽ 
ɿʥʘʯʝʥʠʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʜʣʷ ʛʦʩʫ-

ʜʘʨʩʪʚʘ ʩʣʦʞʥʦ ʧʝʨʝʦʮʝʥʠʪʴ, ʚʝʜʴ ʠʤʝʥʥʦ 
ʵʪʘ ʦʪʨʘʩʣʴ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʪʨʝʙʥʦʩʪʠ 
ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ ʩ ʚʳʩʦʢʠʤ 
ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʣʦʨʠʡ [1]. ʉʢʦʪʦʚʦʜʩʪʚʦ ï 
ʦʜʥʘ ʠʟ ʚʝʜʫʱʠʭ ʦʪʨʘʩʣʝʡ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, 
ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʤʦʣʦʢʘ ʠ 
ʛʦʚʷʜʠʥʳ ʚ ʦʙʱʝʡ ʤʘʩʩʝ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ 
ʧʨʦʜʫʢʮʠʠ. ʇʨʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʰʠʙʢʘʭ 
ʚʝʜʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 
ʥʘʨʫʰʘʶʪʩʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, 
ʩʥʠʞʘʝʪʩʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʯʪʦ, ʥʝʩʦʤʥʝʥ-
ʥʦ, ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 
ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝ-
ʤʳ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʳʭ ʨʝ-
ʩʫʨʩʦʚ ʤʘʩʣʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰ-
ʣʝʥʥʦʩʪʠ ʠ ʧʨʦʜʫʢʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʠʟ ʥʠʭ, 
ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʳʭ. ʉʦʜʝʨʞʘʥʠʝ ʚ ʨʘʮʠʦ-
ʥʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʬʦʩ-
ʬʦʣʠʧʠʜʦʚ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʷʚʣʷ-
ʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʧʦʜʜʝʨʞʘʥʠʷ 
ʠʭ ʟʜʦʨʦʚʴʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ɼʦʧʦʣʥʠ-
ʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʬʦʩʬʦʣʠʧʠʜʦʚ ʚ ʨʘ-
ʮʠʦʥʘʭ ʷʚʣʷʶʪʩʷ ʚʪʦʨʠʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʦʙ-
ʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʩʪʠʪʝʣʴ-
ʥʳʭ ʤʘʩʝʣ: ʢʦʨʤʦʚʦʡ ʣʝʮʠʪʠʥ, ʬʫʟ ʤʘʩʣʠʯ-
ʥʳʡ, ʵʤʫʣʴʩʠʠ ʬʦʩʬʘʪʠʜʥʳʝ [2, 3, 4]. 

ʌʦʩʬʘʪʠʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝ-
ʩʪʚʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʢʦʨʤʦʚʦʡ 
ʜʦʙʘʚʢʠ ʧʨʠ ʢʦʨʤʣʝʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ 
ʤʷʩʥʦʡ ʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʆʥʠ 
ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʦ ʚʩʝʭ ʢʣʝʪʢʘʭ ʦʨʛʘʥʠʟʤʘ ʠ 
ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʣʠʧʠʜʥʳʡ ʦʙʤʝʥ, 
ʠʛʨʘʷ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ 
ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʠ ʞʠʨʦʚ, ʧʨʠʥʠʤʘʶʪ 
ʫʯʘʩʪʠʝ ʚ ʩʚʝʨʪʳʚʘʥʠʠ ʢʨʦʚʠ, ʧʨʦʮʝʩʩʘʭ 
ʛʝʤʦʣʠʟʘ, ʘʛʛʣʶʪʠʥʘʮʠʠ, ʦʩʝʜʘʥʠʷ ʵʨʠʪʨʦ-
ʮʠʪʦʚ [5, 6, 7]. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʬʦʩʬʦʣʠʧʠʜʥʳʭ 
ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʦʩʥʦʚʝ ʧʨʦʜʫʢʪʦʚ 
ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʚ ʢʦʨʤʣʝ-
ʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʨʘʟ-
ʨʘʙʦʪʢʘ ʠ ʦʩʚʦʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʦʤʙʠʢʦʨʤʦ-
ʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʛʨʦʤ-
ʥʳʡ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ ʠ ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫ-
ʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫ-
ʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟ-
ʣʠʯʥʳʭ ʜʦʟʠʨʦʚʦʢ ʬʦʩʬʘʪʠʜʩʦʜʝʨʞʘʱʝʡ 
ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʃʝʮʠʪʠʥ ʉ+è ʚ ʩʦʩʪʘʚʝ 
ʢʦʤʙʠʢʦʨʤʘ-ʢʦʥʮʝʥʪʨʘʪʘ ʂʈ-3 ʚ ʨʘʮʠʦʥʘʭ 
ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 
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ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʌʦʩʬʘʪʠʜʩʦʜʝʨʞʘʱʘʷ ʢʦʨʤʦʚʘʷ ʜʦ-

ʙʘʚʢʘ çʃʝʮʠʪʠʥ ʉ+è ʩʦʩʪʦʠʪ ʠʟ 20 % ʨʘʧ-
ʩʦʚʦʛʦ ʠʣʠ ʩʦʝʚʦʛʦ ʣʝʮʠʪʠʥʘ, 40 % ʬʫʟʘ 
ʨʘʧʩʦʚʦʛʦ, ʚ ʢʘʯʝʩʪʚʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝ-
ʱʝʩʪʚ ʩʦʜʝʨʞʠʪ 30 % ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ ʠ 
10 % ʩʘʭʘʨʦʟʳ. ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʬʦʩʬʦʣʠʧʠ-
ʜʦʚ ï ʥʝ ʤʝʥʝʝ 16 %, ʚʣʘʛʠ ï ʥʝ ʙʦʣʝʝ 10 %, 
ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ï ʥʝ ʤʝʥʝʝ 13 ʄɼʞ, ʩʳ-
ʨʦʛʦ ʞʠʨʘ ï ʥʝ ʤʝʥʝʝ 37 %, ʩʘʭʘʨʘ ï ʥʝ ʤʝ-
ʥʝʝ 9 %. ʇʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʩʫʭʦʡ ʨʘʩʩʳʧʯʘʪʳʡ ʧʦʨʦʰʦʢ ʦʪ ʩʚʝʪ-
ʣʦ-ʞʝʣʪʦʛʦ ʜʦ ʪʝʤʥʦ-ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʩʦ 
ʩʨʝʜʥʝʡ ʦʙʲʝʤʥʦʡ ʤʘʩʩʦʡ 485 ʢʛ/ʤ3 ʠ ʯʘ-
ʩʪʠʮʘʤʠ ʨʘʟʤʝʨʦʤ  ʥʝ ʙʦʣʝʝ 1,2 ʤʤ  (ʥʝ  ʤʝ- 

ʥʝʝ 95 %). ʆʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʦʙʘʚ-
ʢʠ ʷʚʣʷʝʪʩʷ ʨʘʧʩʦʚʳʡ ʬʫʟ ʠ ʨʘʧʩʦʚʳʡ ʢʦʨ-
ʤʦʚʦʡ ʣʝʮʠʪʠʥ, ʧʨʦʠʟʚʝʜʝʥʥʳʡ ʚ ʈʝʩʧʫʙ-
ʣʠʢʝ ɹʝʣʘʨʫʩʴ (ʧʘʪʝʥʪ ʈɹ 24054) [8]. 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 
çʃʝʮʠʪʠʥ ʉ+è ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʘ-ʢʦʥ-
ʮʝʥʪʨʘʪʘ ʂʈ-3 ʚ ʨʘʮʠʦʥʘʭ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧ-
ʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʦʚʝʜʝʥ ʥʘʫʯʥʦ-
ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ ʚ ɻʇ çɾʦʜʠʥʦɸʛʨʦ-
ʇʣʝʤʕʣʠʪʘè ʉʤʦʣʝʚʠʯʩʢʦʛʦ ʨʘʡʦʥʘ ʄʠʥ-
ʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʩʭʝʤʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ 
ʪʘʙʣʠʮʝ 1. ɾʠʚʦʪʥʳʝ ʦʪʙʠʨʘʣʠʩʴ ʧʦ ʧʨʠʥ-
ʮʠʧʫ ʧʘʨ-ʘʥʘʣʦʛʦʚ ʩ ʫʯʝʪʦʤ ʧʦʨʦʜʳ, ʞʠ-
ʚʦʡ ʤʘʩʩʳ, ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ. 

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʤʦʣʦʜʥʷʢʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ  

ɻʨʫʧʧʘ 
ʂʦʣʠʯʝʩʪʚʦ 
ʞʠʚʦʪʥʳʭ ʚ 
ʛʨʫʧʧʝ 

ʇʨʦʜʦʣʞʠ-
ʪʝʣʴʥʦʩʪʴ  
ʦʧʳʪʘ, ʜʥʝʡ 

ʋʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ* 

I ʢʦʥʪʨʦʣʴʥʘʷ 10 
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ʆʈ** (ʂʈ-3, ʩʦʝʚʳʡ ʰʨʦʪ, ʩʝʥʦ ʨʘʟʥʦʪʨʘʚʥʦʝ,  
ʩʝʥʘʞ ʨʘʟʥʦʪʨʘʚʥʳʡ, ʩʠʣʦʩ ʢʫʢʫʨʫʟʥʳʡ) 

II ʦʧʳʪʥʘʷ 10 
ʆʈ + 0,25 % ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʃʝʮʠʪʠʥ ʉ+è  
ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʘ-ʢʦʥʮʝʥʪʨʘʪʘ ʂʈ-3 

III ʦʧʳʪʥʘʷ 10 
ʆʈ + 0,50 % ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʃʝʮʠʪʠʥ ʉ+è  
ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʘ-ʢʦʥʮʝʥʪʨʘʪʘ ʂʈ-3 

IV ʦʧʳʪʥʘʷ 10 
ʆʈ + 0,75 % ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʃʝʮʠʪʠʥ ʉ+è  
ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʘ-ʢʦʥʮʝʥʪʨʘʪʘ ʂʈ-3 

ʇʨʠʤʝʯʘʥʠʝ ï *ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʨʘʮʠʦʥʦʚ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʝʞʝʤʝʩʷʯʥʦ; **ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 

ʈʘʮʠʦʥʳ ʢʦʨʤʣʝʥʠʷ ʤʦʣʦʜʥʷʢʘ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʦʩʪʦʷʣʠ ʠʟ ʩʤʝʩʠ 
ʩʝʥʘʞʘ ʨʘʟʥʦʪʨʘʚʥʦʛʦ ʠ ʩʠʣʦʩʘ ʢʫʢʫʨʫʟʥʦ-
ʛʦ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʠʛʦʪʦʚʣʝʥʥʦʡ ʚ ʩʦʦʪ-
ʥʦʰʝʥʠʠ 1:1, ʘ ʪʘʢʞʝ ʩʝʥʘ ʟʣʘʢʦʚʦʛʦ, 
ʩʢʘʨʤʣʠʚʘʝʤʦʛʦ ʠʟ ʦʪʜʝʣʴʥʦʡ ʢʦʨʤʫʰʢʠ, 
ʰʨʦʪʘ ʩʦʝʚʦʛʦ ʠ ʢʦʤʙʠʢʦʨʤʘ-ʢʦʥʮʝʥʪʨʘʪʘ 
ʂʈ-3 ʩ ʨʘʟʣʠʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʧʳʪʥʦʡ 
ʜʦʙʘʚʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʳʪʥʦʡ ʛʨʫʧ-
ʧʦʡ. ɺʳʙʨʘʥʥʳʝ ʜʦʟʠʨʦʚʢʠ ʙʳʣʠ ʚʟʷʪʳ ʥʘ 
ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʜʘʥʥʦʡ ʜʦʙʘʚʢʦʡ. ʂʦʥʮʝʥ-
ʪʨʘʮʠʷ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʫʭʦʤ ʚʝ-
ʱʝʩʪʚʝ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʩʣʝʜʫʶʱʘʷ: 10,7ï
11,0 ʄɼʞ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, 15,7ï16,4 % 
ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, 3,1ï3,3 % ʩʳʨʦʛʦ ʞʠʨʘ, 
15,6ï16,3 % ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ, 27,6ï29,2 % 
ʢʨʘʭʤʘʣʘ, 5,1 % ʩʘʭʘʨʘ, 0,7 % ʢʘʣʴʮʠʷ,      
0,4 % ʬʦʩʬʦʨʘ. 

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ 0,25 %, 0,50 % ʠ   

0,75 %   ʜʦʙʘʚʢʠ  çʃʝʮʠʪʠʥ ʉ+è  ʚ  ʩʦʩʪʘʚʝ  

ʢʦʤʙʠʢʦʨʤʦʚ-ʢʦʥʮʝʥʪʨʘʪʦʚ ʂʈ-3 ʫʚʝʣʠʯʠ-
ʚʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʬʦʩʬʦʣʠʧʠʜʦʚ ʚ ʩʫʭʦʤ 
ʚʝʱʝʩʪʚʝ ʨʘʮʠʦʥʦʚ ʥʘ 0,02 ʧ.ʧ., 0,04 ʧ.ʧ. ʠ 
0,06 ʧ.ʧ. ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ, ʯʪʦ ʩʦ-
ʩʪʘʚʠʣʦ 0,51 %. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʧʪʠ-
ʤʘʣʴʥʦʡ ʜʦʟʠʨʦʚʢʠ ʜʦʙʘʚʢʠ (0,50 %) ʩʦ-
ʜʝʨʞʘʥʠʝ ʬʦʩʬʦʣʠʧʠʜʦʚ ʚ ʩʫʪʦʯʥʦʤ ʨʘʮʠ-
ʦʥʝ ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ 27,2 ʛ, ʠʣʠ ʥʘ 15,6 % ʙʦʣʴʰʝ. ʇʦ-
ʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʦʩʬʦʣʠʧʠʜʦʚ ʚ 
ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʨʘʮʠʦʥʦʚ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧ-
ʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʪʘʨʰʝ 4 ʤʝʩʷʮʝʚ ʟʘ 
ʩʯʝʪ ʚʚʦʜʘ ʜʦʙʘʚʢʠ ʢʦʨʤʦʚʦʡ çʃʝʮʠʪʠʥ 
ʉ+è ʚ ʩʦʩʪʘʚ ʢʦʤʙʠʢʦʨʤʘ-ʢʦʥʮʝʥʪʨʘʪʘ     
ʂʈ-3 ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʧʦʪʨʝʙ-
ʣʝʥʠʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ 4,3ï8,7 % ʠ ʥʘ 
2,6ï6,0 % ï ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ. 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʜʦʧʳʪʥʳʭ ʪʝʣʷʪ 
ʚ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʦʧʳʪʝ ʧʨʠ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʠ ʚ ʨʘʮʠʦʥʘʭ ʨʘʟʣʠʯʥʳʭ ʜʦʟʠ-
ʨʦʚʦʢ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʃʝʮʠʪʠʥ ʉ+è 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. 
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ʊʘʙʣʠʮʘ 2 ï ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

I II III IV 

ɾʠʚʘʷ ʤʘʩʩʘ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ, ʢʛ 149,8Ñ4,3 148,5Ñ3,9 150,0Ñ3,7 152,4Ñ3,9 

ɾʠʚʘʷ ʤʘʩʩʘ ʚ ʢʦʥʮʝ ʦʧʳʪʘ, ʢʛ 240,3Ñ8,8 244,4Ñ4,7 248,8Ñ5,3 247,9Ñ8,9 

ɺʘʣʦʚʦʡ ʧʨʠʨʦʩʪ ʟʘ ʦʧʳʪ, ʢʛ 90,5Ñ4,9 95,9Ñ2,1 98,8Ñ4,8 95,5Ñ7,0 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʟʘ ʦʧʳʪ, ʛ 995Ñ53,6 1054Ñ23,5 1086Ñ53,1 1049Ñ76,9 

% ʢ ʢʦʥʪʨʦʣʶ 100 105,9 109,1 105,4 

ʉʨʝʜʥʷʷ ʞʠʚʘʷ ʤʘʩʩʘ ʤʦʣʦʜʥʷʢʘ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ 
ʦʧʳʪ ʩʦʩʪʘʚʠʣʘ 150,2 ʢʛ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 
ʨʘʮʠʦʥʘʭ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʃʝʮʠʪʠʥ ʉ+è 
ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʘ-ʢʦʥʮʝʥʪʨʘʪʘ ʂʈ-3 ʚ 
ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʦʟʠʨʦʚʢʘʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 
91 ʜʥʷ ʜʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʚʦ ʚʩʝʭ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ï ʦʪ 5,4 % ʜʦ 9,1 % ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 
çʃʝʮʠʪʠʥ ʉ+è ʜʣʷ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦ-
ʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,25 % ʧʦʚʳʰʘʝʪ 
ʩʨʝʜʥʝʩʫʪʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘ 5,9 %. 
ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝ-
ʥʠʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,50 %, 
ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʣʠʧʠ-
ʜʦʚ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʨʘʮʠʦʥʘ ʥʘ ʫʨʦʚʥʝ 
0,55 %, ʠʣʠ ʥʘ 0,04 ʧ.ʧ. ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ 
ʟʥʘʯʝʥʠʷ, ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʩʨʝʜʥʝʩʫʪʦ- 

ʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ 9,1 %. ʇʦʚʳʰʝ-
ʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʜʦʙʘʚʢʠ ʜʦ 0,75 % ʫʚʝʣʠ-
ʯʠʚʘʝʪ ʩʨʝʜʥʝʩʫʪʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘ       
5,4 % ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʤʫ ʟʥʘ-
ʯʝʥʠʶ. ʋʩʪʘʥʦʚʣʝʥʘ ʘʥʘʣʦʛʠʯʥʘʷ ʟʘʚʠʩʠ-
ʤʦʩʪʴ ʠ ʜʣʷ ʚʘʣʦʚʳʭ ʧʨʠʨʦʩʪʦʚ ʫ ʪʝʣʷʪ ʧʨʠ 
ʧʦʪʨʝʙʣʝʥʠʠ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ. ʇʨʠ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʠ 0,25 % ʜʦʙʘʚʢʠ ʦʪ ʩʦʩʪʘʚʘ 
ʢʦʤʙʠʢʦʨʤʘ ʚʘʣʦʚʦʡ ʧʨʠʨʦʩʪ ʫʚʝʣʠʯʠʣʩʷ 
ʟʘ ʚʝʩʴ ʦʧʳʪʥʳʡ ʧʝʨʠʦʜ ʥʘ 5,4 ʢʛ, ʠʣʠ         
6,0 %; 0,5 % ʜʦʙʘʚʢʠ ï ʥʘ 8,3 ʢʛ, ʠʣʠ 9,2 %; 
0,75 % ʜʦʙʘʚʢʠ ï ʥʘ 5,0 ʢʛ, ʠʣʠ 5,5 %. 

ʈʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ ʧʨʦʚʦʜʠʣʠ ʚ ʩʨʝʜʥʠʭ ʮʝʥʘʭ ʥʘ 2022 ʛ. 
ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯ-
ʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʧʦʜʪʚʝʨʜʠʣʘ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʦʙʘʚʢʠ çʃʝʮʠ-
ʪʠʥ ʉ+è ʚ ʢʦʨʤʣʝʥʠʠ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ʪʘʙʣʠʮʘ 3). 

ʊʘʙʣʠʮʘ 3 ï ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʃʝʮʠʪʠʥ ʉ+è 
ʚ ʨʘʮʠʦʥʘʭ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ ʞʠʚʦʪʥʳʭ 

I II III IV 

ɿʘʪʨʘʪʳ ʢʦʨʤʦʚ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ, ʢ. ʝʜ. 5,13 4,93 4,88 4,96 

ʈʘʩʭʦʜ ʢʦʨʤʦʚ ʟʘ ʦʧʳʪ ʥʘ 1 ʛʦʣʦʚʫ, ʮ ʢ. ʝʜ. 4,64 4,73 4,82 4,73 

ʉʪʦʠʤʦʩʪʴ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʨʘʮʠʦʥʘ, ʨʫʙ. 2,63 2,72 2,80 2,77 

ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʠʟʨʘʩʭʦʜʦʚʘʥʥʳʭ ʢʦʨʤʦʚ ʟʘ ʦʧʳʪ  
ʥʘ 1 ʛʦʣʦʚʫ, ʨʫʙ. 

239,3 247,5 254,8 252,1 

ʉʪʦʠʤʦʩʪʴ 1 ʢ. ʝʜ., ʨʫʙ. 0,52 0,52 0,53 0,53 

ʉʪʦʠʤʦʩʪʴ ʢʦʨʤʦʚ, ʟʘʪʨʘʯʝʥʥʳʭ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ, ʨʫʙ. 2,64 2,58 2,58 2,64 

ʇʦʣʫʯʝʥʦ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ, ʢʛ 90,5 95,9 98,8 95,5 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʢʦʨʤʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, % 48,9 48,9 48,9 48,9 

ʆʙʱʠʝ ʟʘʪʨʘʪʳ ʥʘ ʧʦʣʫʯʝʥʠʝ ʚʘʣʦʚʦʛʦ ʧʨʠʨʦʩʪʘ, ʨʫʙ. 489,4 506,1 521,1 515,5 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʢʛ ʧʨʠʨʦʩʪʘ, ʨʫʙ. 5,41 5,28 5,27 5,40 

ʉʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʧʦ ʦʪʥʦʰʝʥʠʶ  
ʢ I ʛʨʫʧʧʝ, ʨʫʙ. 

- 0,13 0,14 0,01 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʠʙʳʣʴ ʥʘ 1 ʛʦʣʦʚʫ ʟʘ ʧʝʨʠʦʜ ʦʧʳʪʘ, ʨʫʙ. - 12,5 13,8 0,9 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʨʘʮʠʦʥʝ ʢʦʤʙʠ-
ʢʦʨʤʘ, ʩʦʜʝʨʞʘʱʝʛʦ 0,5 % ʜʦʙʘʚʢʠ çʃʝʮʠ-
ʪʠʥ ʉ+è, ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʠʟʨʘʩʭʦʜʦʚʘʥ-
ʥʳʭ ʢʦʨʤʦʚ  ʚʦʟʨʦʩʣʘ  ʥʘ  6,5 %  ʧʦ  ʩʨʘʚʥʝ- 

ʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ, ʘ ʪʘʢʞʝ 
ʫʚʝʣʠʯʠʣʘʩʴ ʩʪʦʠʤʦʩʪʴ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ 
ʨʘʮʠʦʥʘ ʥʘ 6,5 % ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʢʦʣʠ-
ʯʝʩʪʚʘ ʢʦʨʤʦʚ ʠ ʩʪʦʠʤʦʩʪʠ ʩʘʤʦʡ ʜʦʙʘʚʢʠ. 
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ʆʜʥʘʢʦ ʧʦʣʫʯʝʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ  ʩʥʠʞʝʥʠʶ ʧʦʢʘ-
ʟʘʪʝʣʷ ʩʪʦʠʤʦʩʪʠ ʢʦʨʤʦʚ, ʟʘʪʨʘʯʝʥʥʳʭ ʥʘ   
1 ʢʛ ʧʨʠʨʦʩʪʘ, ʥʘ 2,3 %, ʯʪʦ ʚ ʠʪʦʛʝ ʦʪʨʘʟʠ-
ʣʦʩʴ ʥʘ ʫʤʝʥʴʰʝʥʠʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʠʨʦ-
ʩʪʘ ʥʘ 2,6 %. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʮʠʦʥʝ II ʠ III 
ʛʨʫʧʧʳ ʢʦʤʙʠʢʦʨʤʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 0,25 % 
ʠ 0,50 % ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʃʝʮʠʪʠʥ ʉ+è 
ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ 12,5 ʠ 13,8 ʨʫʙ. ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʦʡ ʧʨʠʙʳʣʠ ʟʘ ʧʝʨʠʦʜ ʦʧʳʪʘ, ʘ ʚ 
IV ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ   
0,75 % ʜʦʙʘʚʢʠ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘ-
ʚʠʣ 0,9 ʨʫʙ. ʥʘ 1 ʛʦʣʦʚʫ. 

ɺʚʝʜʝʥʠʝ ʚ ʩʦʩʪʘʚ ʢʦʤʙʠʢʦʨʤʘ-ʢʦʥ-
ʮʝʥʪʨʘʪʘ ʂʈ-3 ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʃʝʮʠ-
ʪʠʥ ʉ+è ʚ ʢʦʣʠʯʝʩʪʚʝ 0,25 % ʠ 0,75 % ʦʢʘ-
ʟʘʣʦ ʤʝʥʴʰʝʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʧʪʠʤʘʣʴʥʦʡ 
ʜʦʟʠʨʦʚʢʦʡ, ʦʜʥʘʢʦ ʪʘʢʞʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʇʨʠ 
ʫʚʝʣʠʯʝʥʠʠ ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʠ ʠʟʨʘʩʭʦʜʦ-
ʚʘʥʥʳʭ ʢʦʨʤʦʚ ʥʘ 3,4 % ʠ 5,3 % ʠ ʩʪʦʠʤʦ-
ʩʪʠ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʨʘʮʠʦʥʘ ʥʘ 3,4 % ʠ 
5,3 % ʫʩʪʘʥʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ 
ʢʦʨʤʦʚ,  ʟʘʪʨʘʯʝʥʥʳʭ  ʥʘ 1 ʢʛ  ʧʨʠʨʦʩʪʘ, ʥʘ  

2,3 % (ʪʦʣʴʢʦ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ II) ʠ ʩʝʙʝ-
ʩʪʦʠʤʦʩʪʠ ʧʨʠʨʦʩʪʘ ï ʥʘ 2,4 % ʠ 0,2 %. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʙʘʚʢʠ çʃʝʮʠʪʠʥ 
ʉ+è ʚʦ ʚʩʝʭ ʪʨʝʭ ʜʦʟʠʨʦʚʢʘʭ ʧʦʟʚʦʣʷʝʪ 
ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ ʥʘ ʧʦʣʫʯʝʥʠʝ ʧʨʦ-
ʜʫʢʮʠʠ ʥʘ 3,9 %, 4,9 % ʠ 3,3 %. 

 
ɿɸʂʃʖʏɽʅʀɽ 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʚ ʩʦʩʪʘʚ 
ʢʦʤʙʠʢʦʨʤʘ-ʢʦʥʮʝʥʪʨʘʪʘ ʂʈ-3 ʜʣʷ ʤʦʣʦʜ-
ʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʢʦʨʤʦʚʦʡ 
ʜʦʙʘʚʢʠ çʃʝʮʠʪʠʥ ʉ+è ʚ ʢʦʣʠʯʝʩʪʚʝ        
0,50 % ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʚ ʨʘʮʠʦ-
ʥʘʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʦʩʬʦʣʠʧʠʜʦʚ ʜʦ       
0,55 % ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦ-
ʩʪʠ ʥʘ 9,1 %, ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʢʦʨʤʦʚ ʥʘ 
ʧʦʣʫʯʝʥʠʝ ʧʨʠʨʦʩʪʘ ï ʥʘ 4,9 %, ʫʤʝʥʴʰʝ-
ʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʠʨʦʩʪʘ ï ʥʘ 2,8 %. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʘ-ʢʦʥʮʝʥʪʨʘʪʘ   
ʂʈ-3 ʜʣʷ ʪʝʣʷʪ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʃʝʮʠ-
ʪʠʥ ʉ+è ʚ ʨʘʟʥʳʭ ʜʦʟʠʨʦʚʢʘʭ ʧʦʜʪʚʝʨʞʜʘ-
ʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʚʝʜʝʥʠʷ ʜʦʙʘʚʢʠ ʚ 
ʢʦʣʠʯʝʩʪʚʝ 0,50 % ʦʪ ʤʘʩʩʳ ʢʦʤʙʠʢʦʨʤʘ. 
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ʉʦ 2 ʧʦ 7 ʠʶʥʷ 2026 ʛ. ʚ ʄʠʥʩʢʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʚʳʩʪʘʚʦʯʥʦʤ ʮʝʥʪʨʝ ʧʨʦʰʣʘ ɹʝʣʦ-
ʨʫʩʩʢʘʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʘʷ ʥʝʜʝʣʷ, ʮʝʥʪʨʘʣʴʥʳʤ ʩʦʙʳʪʠʝʤ ʢʦʪʦʨʦʡ ʩʪʘʣʘ 36-ʷ ʤʝʞʜʫʥʘʨʦʜ-
ʥʘʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʚʳʩʪʘʚʢʘ çɹɽʃɸɻʈʆ-2026è. 

ɺʳʩʪʘʚʢʘ çɹɽʃɸɻʈʆè ʧʨʦʚʦʜʠʪʩʷ ʩ 1990 ʛ. ʠ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʜʝʤʦʥʩʪʨʘʮʠʦʥ-
ʥʳʤ ʮʝʥʪʨʦʤ ʜʦʩʪʠʞʝʥʠʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ: ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʥʦʚʝʡʰʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʜʦʩʪʠʞʝʥʠʡ ʚ 
ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ʨʳʙʦʚʦʜʩʪʚʝ, ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥ-
ʥʦʩʪʠ. ɺ ʵʪʦʤ ʛʦʜʫ ʚ ʚʳʩʪʘʚʢʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 575 ʢʦʤʧʘʥʠʡ ʠʟ 16 ʩʪʨʘʥ. 

ɽʞʝʛʦʜʥʦ çɹɽʃɸɻʈʆè ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʣʦʱʘʜʦʢ ʜʣʷ ʜʝʣʦʚʳʭ ʧʝʨʝʛʦ-
ʚʦʨʦʚ. ʐʠʨʦʢʠʡ ʢʨʫʛ ʚʦʧʨʦʩʦʚ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ, 
ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʠ, ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ɹʝʣʘʨʫʩʠ ʩʦ ʩʪʨʘʥʘʤʠ ʙʣʠʞʥʝʛʦ ʠ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝ-
ʞʴʷ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʘ ʪʘʢ-
ʞʝ ʜʨʫʛʠʝ ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʦʙʩʫʞʜʘʣʠʩʴ ʚ ʭʦʜʝ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʡ ʠ ʩʝʤʠʥʘʨʦʚ. 

ʋ ʧʦʩʝʪʠʪʝʣʝʡ ʙʳʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʤʦʪʨʝʪʴ ʠ ʥʘ ʢʨʫʧʥʳʝ ʵʢʩʧʦʟʠʮʠʦʥʥʳʝ ʙʣʦʢʠ 
ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. ʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʠʣ ʩʚʦʶ ʧʨʦʜʫʢʮʠʶ. ʕʢʩ-
ʧʦʟʠʮʠʷ, ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʦʪʜʝʣʘ ʅʊʀʠʇ, ʚʢʣʶʯʘʣʘ ʤʘʢʝʪʳ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 
ʚʘʢʮʠʥ, ʧʨʝʧʘʨʘʪʦʚ, ʜʝʟʠʥʬʝʢʪʘʥʪʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠ ʧʨʦʠʟʚʦʜʠʤʳʭ ʚ ʀʥʩʪʠʪʫʪʝ: ʚʘʢʮʠʥʘ 
ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʦʪʘ- ʠ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ, ʢʦʣʠʙʘʢʪʝʨʠʦʟʘ ʠ ʢʣʦʩʪʨʠʜʠʦʟʘ ʪʝʣʷʪ 
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çʈʦʪʘʂʦʨʂʂè ʧʦʣʠʚʘʣʝʥʪʥʘʷ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ; ʚʘʢʮʠʥʘ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʜʣʷ ʧʨʦʬʠʣʘʢ-
ʪʠʢʠ ʙʦʣʝʟʥʠ ʅʴʶʢʘʩʣʘ ʫ ʜʦʤʘʰʥʠʭ ʧʪʠʮ ʠ ʛʦʣʫʙʝʡ çʂʦʣʥʴʶʚʘʢ ʇʣʶʩè; ʧʨʝʧʘʨʘʪʳ ʚʝʪʝʨʠ-
ʥʘʨʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ çʄʘʩʪʠʥè, çɸ-ʄʘʩʪè, çʄʝʪʨʘʬʘʨʤè, çʇʦʣʠʢʦʢʩè, çʕʧʨʠʥʦʚʝʪè, 
çʕʥʪʝʨʦʛʣʦʙè; ʩʨʝʜʩʪʚʦ ʜʝʟʠʥʬʠʮʠʨʫʶʱʝʝ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ çʇʝʨʦʢʩʠʩʦʨʙʦʬʠʪè. 
ʊʘʢʞʝ ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʙʦʣʝʝ 30 ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʫʯʝʥʳʤʠ ʀʥʩʪʠʪʫʪʘ ʪʝʩʪ-ʩʠʩʪʝʤ 
ʇʎʈ ʠ ʀʌɸ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʪʘʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʘʢ ʚʠʨʫʩʥʘʷ ʜʠʘʨʝʷ, 
ʨʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʘʷ ʠʥʬʝʢʮʠʷ, ʧʘʨʘʛʨʠʧʧ-3, ʠʥʬʝʢʮʠʦʥʥʳʡ ʨʠʥʦʪʨʘʭʝʠʪ, ʨʦʪʘ- ʠ 
ʢʦʨʦʥʘʚʠʨʫʩ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʚʳʙʳʪʠʝ ʞʠʚʦʪʥʳʭ. 
ʋʯʝʥʳʝ ʜʘʚʘʣʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʚʩʝʤ ʠʥʪʝʨʝʩʫʶʱʠʤ ʛʦʩʪʝʡ ʚʦʧʨʦʩʘʤ.  

ʉʪʝʥʜ ʀʥʩʪʠʪʫʪʘ ʧʦʩʝʪʠʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʙʝʣʦʨʫʩʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ï 
ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʘʨʪʥʝʨʦʚ. ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʝʨʝʛʦʚʦʨʳ ʧʦ ʚʦʧʨʦʩʘʤ ʪʨʘʥʩʬʝʨʘ ʪʝʭʥʦ-
ʣʦʛʠʡ ʩʦʩʪʦʷʣʠʩʴ ʩ SHANDONG BAOLAI LEELAI BIO-TECH CO., LTD (ʐɸʅʔɼʋʅ        
ɹɸʆʃɸʁ-ʃʀʃɸʁ ɹʀʆʊɽʍ ʂʆ ʃʊɼ), ʆʆʆ çɸʛʨʦʨʘʮʠʦʥè, ʈɹ. ʉ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ                          
ʆɸʆ çɻʦʤʝʣʴʘʛʨʦʢʦʤʧʣʝʢʪè ʜʦʩʪʠʛʥʫʪʳ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ ʦ ʥʘʫʯʥʦʤ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʩʚʠʥʦ-
ʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʘ ʩ ʆɸʆ çɹʝʣɺʠʪʫʥʠʬʘʨʤè ï ʦ ʧʝʨʝʜʘʯʝ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜ-      
ʩʪʚʘ ʚʘʢʮʠʥ ʩ ʮʝʣʴʶ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʦʢ. ʊʘʢʞʝ ʧʨʦʚʝʜʝʥʳ ʧʝʨʝʛʦʚʦʨʳ ʩ                
ʆɸʆ çɹʝʣʟʦʦʚʝʪʩʥʘʙʧʨʦʤè ʧʦ ʚʦʧʨʦʩʘʤ ʨʝʘʣʠʟʘʮʠʠ ʚʝʪʧʨʝʧʘʨʘʪʦʚ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʚ ʀʥʩʪʠ-
ʪʫʪʝ, ʯʝʨʝʟ ʩʝʪʴ ʨʝʛʠʦʥʘʣʴʥʳʭ ʟʦʦʚʝʪʩʥʘʙʦʚ. 

ʅʘ ʦʬʠʮʠʘʣʴʥʦʡ ʮʝʨʝʤʦʥʠʠ ʟʘʢʨʳʪʠʷ ʚʳʩʪʘʚʢʠ ʩʦʩʪʦʷʣʦʩʴ ʧʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ. ʀʥ-
ʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦ ʥʘʛʨʘʞʜʝʥ ʜʠʧʣʦʤʦʤ ʢʦʤ-
ʧʘʥʠʠ-ʦʨʛʘʥʠʟʘʪʦʨʘ çʄʠʥʩʢʕʢʩʧʦè ʟʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʩʬʝʨʝ 
ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ 36-ʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʧʝʮʠʘʣʠʟʠʨʦ-
ʚʘʥʥʦʡ ʚʳʩʪʘʚʢʝ çɹɽʃɸɻʈʆ-2026è. 


