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ʈʝʟʶʤʝ 
ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠʚʝʜʫʪ ʢ ʨʝʚʦʣʶʮʠʦʥʥʦʤʫ ʧʨʦʨʳʚʫ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʦʙʱʝʩʪʚʘ. ɺʝʪʝʨʠʥʘʨʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ, ʦʩʦʙʝʥʥʦ ʚ ʯʘʩʪʠ ʙʦʣʝʟʥʝʡ 
ʞʠʚʦʪʥʳʭ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. ʕʬʬʝʢʪʠʚʥʦʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʚʝʪʝʨʠʥʘʨʥʦʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ ʚʦʟʤʦʞʥʦ ʧʨʠ ʥʘʣʠʯʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫ-
ʨʳ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʨʝʘ-
ʣʠʟʘʮʠʷ ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʠʪ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʚʝʪʝʨʠʥʘʨʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʥʘʧʨʘʚʠʪʴ ʝʝ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʡ 
ʧʫʪʴ ʨʘʟʚʠʪʠʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʮʠʬʨʦʚʠʟʘʮʠʠ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ 
ʥʘ ʝʝ ʧʨʦʚʝʜʝʥʠʝ ʠ ʚ ʮʝʣʦʤ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʩʪʨʘʥʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʝʪʚʝʨʪʘʷ ʠʥʜʫʩʪʨʠʘʣʴʥʘʷ ʨʝʚʦʣʶʮʠʷ, ʮʠʬʨʦʚʠʟʘʮʠʷ, ʚʝʪʝʨʠʥʘʨʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, 
ʟʘʨʘʟʥʳʝ ʙʦʣʝʟʥʠ, ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʘʷ ʧʨʦʜʫʢʮʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

 
Summary 

Technological innovations in modern conditions will lead to a revolutionary breakthrough in all spheres of 
human society. Veterinary activities in these conditions are also no exception, especially in terms of animal diseases 
and the safety of livestock products. Effective implementation of veterinary activities is possible with the availability of 
modern technologies and the availability of information infrastructure. Such an approach can only be implemented 
within the framework of an appropriate state program, the implementation of which will allow transforming veterinary 
activity and directing it to an innovative development path based on the digitization. 

The digitalization of veterinary activities will increase its efficiency, reduce the costs of its implementation and, 
in general, ensure a higher degree of veterinary well-being in the country. 

Keywords: fourth industrial revolution, digitalization, veterinary activities, contagious diseases, livestock 
products, information infrastructure. 

 
ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʁ  06.01.2023 ʛ. 

ɺɺɽɼɽʅʀɽ 
ʉʦʚʨʝʤʝʥʥʘʷ ʠʩʪʦʨʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʥʝʜʨʝʥʠʝʤ ʠ 
ʨʝʘʣʠʟʘʮʠʝʡ ʜʦʩʪʠʞʝʥʠʡ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ 
ʯʝʪʚʝʨʪʦʡ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʨʝʚʦʣʶʮʠʠ, ʢʦ- 
ʪʦʨʘʷ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʷʝʪ ʩʫʪʴ ʦʙʱʝʩʪʚʘ 
ʢʘʩʘʪʝʣʴʥʦ ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ, ʨʘʙʦʪʳ, 
ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʣʶʜʴʤʠ ʠ ʪ.ʜ. ʅʳʥʝʰʥʠʝ 
ʤʘʩʰʪʘʙʳ ʠ ʩʣʦʞʥʦʩʪʠ ʵʪʠʭ ʧʝʨʝʤʝʥ 
ʯʝʣʦʚʝʯʝʩʪʚʫ ʝʱʝ ʥʠʢʦʛʜʘ ʥʝ ʜʦʚʦʜʠʣʦʩʴ 
ʠʩʧʳʪʳʚʘʪʴ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʦʙʳʪʠʡ 
ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʪʨʫʜʥʦ ʧʨʝʜʚʠʜʝʪʴ, ʥʦ 
ʫʞʝ ʩʝʡʯʘʩ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʦʥʠ ʟʘʪʨʦʥʫʪ ʚʩʝ 
ʛʨʫʧʧʳ ʠ ʩʣʦʠ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʚʩʝ ʧʨʦʬʝʩ- 
ʩʠʠ, ʚ ʮʝʣʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʬʝʨʳ ʯʝʣʦ-
ʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ.  

ʏʝʪʚʝʨʪʫʶ ʠʥʜʫʩʪʨʠʘʣʴʥʫʶ ʨʝʚʦʣʶ-
ʮʠʶ ʝʱʝ ʥʘʟʳʚʘʶʪ ʮʠʬʨʦʚʦʡ. ʆʥʘ ʭʘʨʘʢʪʝ-
ʨʠʟʫʝʪʩʷ ʩʣʠʷʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʪʠʨʘʥʠʝʤ 
ʛʨʘʥʝʡ  ʤʝʞʜʫ  ʬʠʟʠʯʝʩʢʠʤʠ, ʮʠʬʨʦʚʳʤʠ ʠ  

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʬʝʨʘʤʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ,  
ʯʪʦ ʝʝ ʨʝʘʣʠʟʘʮʠʷ ʧʦʟʚʦʣʠʪ ʧʦʜʥʷʪʴ ʫʨʦ-
ʚʝʥʴ ʞʠʟʥʠ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʊʝʭʥʦʣʦ-
ʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ ʜʦʣʞʥʳ ʧʨʠʚʝʩʪʠ ʢ 
ʨʝʚʦʣʶʮʠʦʥʥʦʤʫ ʧʨʦʨʳʚʫ ʚ ʦʙʣʘʩʪʠ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, 
ʩʥʠʞʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʪʨʘʥʩʧʦʨʪʘ ʠ ʢʦʤʤʫ-
ʥʠʢʘʮʠʡ, ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʦ-
ʛʠʩʪʠʢʠ ʠ ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʝʡ, ʦʪʢʨʳʪʠʶ 
ʥʦʚʳʭ ʨʳʥʢʦʚ, ʫʤʝʥʴʰʝʥʠʶ ʩʪʦʠʤʦʩʪʠ 
ʪʦʚʘʨʦʚ ʚ ʪʦʨʛʦʚʣʝ, ʧʦʟʚʦʣʠʪ ʠʟʤʝʥʠʪʴ 
ʧʦʜʭʦʜʳ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ, ʦʙʨʘʟʦʚʘʥʠʷ, 
ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʯʝʣʦ-
ʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʠʪʦʛʝ ʦʥʘ ʧʦʚʣʠ-
ʝ̫ʪ ʥʘ ʠʜʝʥʪʠʯʥʦʩʪɹ ʣʁʜʝʡ ʠ ʚʩʝ, ʯʪʦ ʩ ʥʝʡ 
ʩʚʷʟʘʥʦ. ɹʦʣʝʝ ʪʦʛʦ, ʦʙʦʩʪʨʝʥʠʝ ʩʦʚʨʝʤʝʥ-
ʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ 
ʨʘʟʥʦʧʣʘʥʦʚʳʭ ʢʨʠʟʠʩʥʳʭ ʷʚʣʝʥʠʡ ʦʙʫ-
ʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʘʨʜʠʥʘʣʴʥʳʭ 
ʠʟʤʝʥʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʦʙʱʝʩʪʚʘ. 
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ɺʝʪʝʨʠʥʘʨʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʪʘʢʞʝ ʥʝ 
ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ. ɿʘʨʘʟʥʳʝ ʙʦʣʝʟʥʠ 
ʚʩʝʛʜʘ ʙʳʣʠ ʢʨʘʡʥʝ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ 
ʢʘʢ ʜʣʷ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʣʶ-
ʜʝʡ. ʀʩʪʦʨʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫ-
ʶʪ ʦ ʨʘʟʨʫʰʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʧʦʚʘʣʴʥʳʭ 
ʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʷʭ ʞʠʚʦʪʥʳʭ ʥʘ ʩʝʣʴʩʢʦʝ 
ʭʦʟʷʡʩʪʚʦ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʧʨʦʜʦ-
ʚʦʣʴʩʪʚʠʝʤ. ɺ ʧʨʦʰʣʦʤ ʩʪʦʣʝʪʠʠ ʠ ʥʘʯʘʣʝ 
ʥʳʥʝʰʥʝʛʦ ʦʥʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʜʘʶʪ ʦ ʩʝʙʝ 
ʟʥʘʪʴ. ʈʘʥʝʝ ʯʫʤʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, 
ʩʘʧ ʠ ʤʳʪ ʣʦʰʘʜʝʡ, ʯʫʤʘ ʩʚʠʥʝʡ, ʩʠʙʠʨʩʢʘʷ 
ʷʟʚʘ ʠ ʨʷʜ ʜʨʫʛʠʭ ʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ, ʘ ʚ 
ʧʨʦʰʝʜʰʝʤ ʩʪʦʣʝʪʠʠ ʠ ʥʘʯʘʣʝ ʪʝʢʫʱʝʛʦ ï 
ʷʱʫʨ, ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʡ ʛʨʠʧʧ ʧʪʠʮ 
(ɺʇɻʇ), ʛʫʙʢʦʦʙʨʘʟʥʘʷ ʵʥʮʝʬʘʣʦʧʘʪʠʷ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ɻʕ ʂʈʉ) ʠ ʜʨʫʛʠʝ 
ʧʦ ʩʧʠʩʢʫ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʵʧʠʟʦʦʪʠʯʝʩʢʦ-
ʛʦ ʙʶʨʦ (ʄʕɹ) ʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤʠ ʪʦ-
ʤʫ ʧʨʠʤʝʨʘʤʠ. 

ɹʦʣʝʝ ʪʦʛʦ, ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ 
ʧʦʷʚʠʣʠʩʴ ʠ ʧʦʣʫʯʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 
ʤʠʨʝ ʥʦʚʳʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʵʤʝʨʜʞʝʥʪʥʳʝ 
ʦʧʘʩʥʳʝ ʠʥʬʝʢʮʠʠ ʠ ʧʘʨʘʟʠʪʦʟʳ, ʢʦʪʦʨʳʝ 
ʷʚʣʷʶʪʩʷ ʧʨʦʙʣʝʤʦʡ ʢʘʢ ʚ ʛʫʤʘʥʥʦʡ, ʪʘʢ ʠ 
ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʝ. ɻʕ ʂʈʉ ʠ ʜʨʫʛʠʝ 
ʧʨʠʦʥʥʳʝ ʙʦʣʝʟʥʠ, ʨʝʩʧʠʨʘʪʦʨʥʦ-ʨʝʧʨʦ-
ʜʫʢʪʠʚʥʳʡ ʩʠʥʜʨʦʤ ʩʚʠʥʝʡ (ʈʈʉʉ), ʥʦʜʫ-
ʣʷʨʥʳʡ ʜʝʨʤʘʪʠʪ (ʅɼ), ʘʪʠʧʠʯʥʘʷ ʧʥʝʚʤʦ-
ʥʠ,̫ ɻ ʢʟʦʪʠʯʝʩʢʘʷ ʣʠʭʦʨʘʜʢʘ ʜʦʣʠʥʳ ʈʠʬʪ, 
ʢʦʨʦʥʘʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʠ COVID-2019 ʠ 
ʨʷʜ ʜʨʫʛʠʭ ʟʘʨʘʟʥʳʭ ʧʘʪʦʣʦʛʠʡ ʦʢʘʟʘʣʠ ʠ 
ʦʢʘʟʳʚʘʶʪ ʩʝʨʴʝʟʥʦʝ ʚʣʠʷʥʠʝ ʢʘʢ ʥʘ ʣʶʜʝʡ, 
ʪʘʢ ʠ ʞʠʚʦʪʥʳʭ.  

ʄʘʩʰʪʘʙʥʳʝ ʵʧʠʟʦʦʪʠʠ ʠ ʧʘʥʟʦʦʪʠʠ 
ʢʘʢ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʠ ʯʝʣʦʚʝʢʘ ʩ ʚʳʩʦʢʠʤʠ 
ʣʝʪʘʣʴʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʟʘʯʘʩʪʫʶ ʧʨʠ-
ʦʙʨʝʪʘʶʪ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʭʘʨʘʢʪʝʨ ʛʫ-
ʤʘʥʠʪʘʨʥʳʭ ʢʘʪʘʩʪʨʦʬ ʠ ʠʤʝʶʪ ʩʦʮʠʘʣʴʥʦʝ 
ʠ ʜʘʞʝ ʧʦʣʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ.  

ʎʠʬʨʦʚʠʟʘʮʠʷ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʝʝ ʬʫʥʢʮʠʦʥʠ-
ʨʦʚʘʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝ-
ʥʝʥʠʡ: ʚ ʫʧʨʘʚʣʝʥʠʠ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ; ʦʨʛʘ-
ʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʤʝʨʦ-
ʧʨʠʷʪʠʡ; ʩʥʘʙʞʝʥʠʠ ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʩʨʝʜ-
ʩʪʚʘʤʠ; ʬʠʥʘʥʩʦʚʦʤ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠ- 
ʯʝʩʢʦʤ ʠ ʢʘʜʨʦʚʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʠ ʪ.ʜ. 

ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʩʪʘʪʴʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 
ʧʦʜʚʝʨʛʥʫʪʳʝ ʘʥʘʣʠʟʫ ʤʘʪʝʨʠʘʣʳ, ʧʦʣʫʯʝʥ-
ʥʳʝ ʧʨʠ ʫʯʘʩʪʠʠ ʚ: 

- ʨʝʘʣʠʟʘʮʠʠ ʚ 2010ï2014 ʛʛ. ʇʨʦ-
ʛʨʘʤʤʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʬʠʥʘʥʩʦʚʦʡ  ʢʦʨ- 

ʧʦʨʘʮʠʠ çʆʢʘʟʘʥʠʝ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʡ ʧʦ-
ʤʦʱʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʧʦ ʩʦʚʝʨ-
ʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚè ʠ ʧʨʦʝʢʪʘ 
ɽʉ çʇʦʜʜʝʨʞʢʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʘʯʝʩʪʚʘ 
ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ. ɹʝʟʦʧʘʩʥʦʩʪʴ ʧʠ-
ʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚè; 

- ʩʦʩʪʘʚʝ ʨʘʙʦʯʠʭ ʛʨʫʧʧ ɽʚʨʘʟʠʡʩʢʦʡ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ ɽʚʨɸʟʕʉ ʧʨʠ 
ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ (ʊʈ 
ʊʉ 024/2011, ʊʈ ʊʉ 033/2013) ʠ ʪʝʭʥʠʯʝ-
ʩʢʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʧʨʘʚʦʚʦʛʦ ʘʢʪʘ ɽɸʕʉ 
ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʝʜʠʥʳʭ ʧʦʜʭʦʜʦʚ ʧʨʠ 
ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʣʘʙʦʨʘʪʦʨ-
ʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʨʘʤʢʘʭ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦ-
ʶʟʘ ʠ ɽʜʠʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥ-
ʩʪʚʘ; 

- ʦʙʫʯʘʶʱʠʭ ʩʝʤʠʥʘʨʘʭ ʄʕɹ, ʂʦ-
ʤʠʩʩʠʠ ʂʦʜʝʢʩ ɸʣʠʤʝʥʪʘʨʠʫʩ ʚ ʧʝʨʠʦʜ 
2005ï2014 ʛʛ.;  

- ʨʘʙʦʪʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ. 
ʀʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʷ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ ʈʝʩʧʫʙʣʠ-
ʢʠ ɹʝʣʘʨʫʩʴ ʧʦ ʟʘʧʨʦʩʘʤ ʄʠʥʠʩʪʝʨʩʪʚʘ 
ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʦʪ-
ʥʦʩʠʪʝʣʴʥʦ ʚʝʪʝʨʠʥʘʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 
41 ʩʪʨʘʥʝ ʤʠʨʘ 4 ʢʦʥʪʠʥʝʥʪʦʚ ʧʣʘʥʝʪʳ 
(2009 ʛ.) ʠ ʜʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠ-
ʢʦʚ ʧʦ ʩʪʨʘʥʘʤ ʤʠʨʘ ʩ 2000 ʛʦʜʘ ʧʦ ʥʘʩʪʦ-
ʷɦʝʝ ʚʨʝʤ̫ [1, 2, 3, 4, 5, 6]. 

 

ʆʉʅʆɺʅɸʗ ʏɸʉʊʔ 
ʇʨʦʚʦʜʠʤʳʡ ʘʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʤʘ-

ʪʝʨʠʘʣʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʩ ʢʘʞ-
ʜʳʤ ʛʦʜʦʤ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 
ʥʘʭʦʜʷʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʪʝʣʝʢʦʤʤʫʥʠ-
ʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚ-
ʥʘʷ ʮʠʬʨʦʚʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʨʘʟʣʠʯʥʳʭ ʩʬʝʨ ʞʠʟʥʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙ-
ʱʝʩʪʚʘ. ʍʘʨʘʢʪʝʨʥʦ ʵʪʦ ʠ ʜʣʷ ʞʠʚʦʪʥʦʚʦʜ-
ʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʠʜʝʨʘ-
ʤʠ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʚ ʨʝʘʣʠʟʘʮʠʠ 
ʩʪʨʘʪʝʛʠʡ ʮʠʬʨʦʚʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡ-
ʩʪʚʘ ʷʚʣʷʶʪʩʷ ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ ɿʘʧʘʜʥʦʡ 
ɽʚʨʦʧʳ ʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ. 

ɺ ʨʷʜʝ ʵʪʠʭ ʩʪʨʘʥ ʩ ʨʘʟʚʠʪʳʤ ʞʠʚʦʪ-
ʥʦʚʦʜʩʪʚʦʤ ʩʝʛʦʜʥʷ ʫʞʝ ʤʦʞʥʦ, ʥʝ ʦʪʭʦʜʷ 
ʦʪ ʢʦʤʧʴʶʪʝʨʘ, ʩʣʝʜʠʪʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʟʜʦ-
ʨʦʚʴʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʩʠʥʭʨʦ-
ʥʠʟʠʨʦʚʘʪʴ ʠ ʩʦʭʨʘʥʷʪʴ ʜʘʥʥʳʝ ʜʣʷ ʜʘʣʴ-
ʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ, ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʤʦʞ-
ʥʦ ʦʪʩʣʝʜʠʪʴ ʚʩʝ ʵʪʘʧʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘʯʠ-
ʥʘʷ ʦʪ ʧʦʜʘʯʠ ʢʦʨʤʘ ʠ ʟʘʢʘʥʯʠʚʘʷ ʚʝʪʝʨʠ-
ʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʧʦʤʝʱʝʥʠʡ. 
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ʇʨʠʤʝʥʷʶʪʩʷ ʯʠʧʳ, ʧʦʩʨʝʜʩʪʚʦʤ 
ʢʦʪʦʨʳʭ ʧʝʨʝʜʘʶʪʩʷ ʜʘʥʥʳʝ ʦ ʬʠʟʠʦʣʦʛʠ-
ʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʞʠʚʦʪʥʦʛʦ. ʊʘʢʞʝ ʜʣʷ 
ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ  ʠ 
ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦ-
ʜʫʢʮʠʠ ʧʨʠʤʝʥʷʝʪʩʷ ʰʪʨʠʭʢʦʜʠʨʦʚʘʥʠʝ, 
ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʦʪʦʨʦʛʦ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 
ʚʩʝ ʜʘʥʥʳʝ: ʦʪ ʨʦʞʜʝʥʠʷ ʞʠʚʦʪʥʳʭ ʜʦ ʧʦ-
ʣʫʯʘʝʤʦʡ ʦʪ ʥʠʭ ʧʨʦʜʫʢʮʠʠ ʥʘ ʧʨʠʣʘʚʢʘʭ 
ʪʦʨʛʦʚʦʡ ʩʝʪʠ. ʇʨʠ ʧʦʤʦʱʠ ʢʦʤʧʴʶʪʝʨʘ 
ʠʣʠ ʧʨʦʩʪʦʛʦ ʧʣʘʥʰʝʪʘ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ 
ʧʦʣʫʯʘʪʴ  ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʦ ʠ  

ʫʧʨʘʚʣʷʪʴ ʤʥʦʛʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʦʡ ʮʝʧʦʯʢʝ  (ʧʨʦʚʦʜʠʪʴ ʦʩʤʦʪʨ 
ʞʠʚʦʪʥʳʭ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʭ ʬʠʟʠʦʣʦʛʠ-
ʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʚʝʪʝ-
ʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʫʧʨʘʚʣʷʪʴ ʥʘ ʨʘʩ-
ʩʪʦʷʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ 
ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʧʨʦʜʫʢ-
ʮʠʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʪ.ʜ.). 

ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʰʪʨʠʭʢʦ-
ʜʠʨʦʚʘʥʠʝ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʦʜʥʦʤ ʠʟ 
ʤʷʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ 
ʌʨʘʥʮʠʠ (ʨʠʩʫʥʦʢ). 

ʈʠʩʫʥʦʢ. ï ʇʨʠʤʝʨ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ  
ʤʷʩʘ ʧʦ ʰʪʨʠʭʢʦʜʘʤ ʚʦ ʌʨʘʥʮʠʠ (çDE Sigarevè) 

ɺʘʢʫʫʤʥʳʝ ʧʨʦʜʫʢʪʳ 

ʅʦʤʝʨ ʨʘʟʜʝʣʦʯʥʦʛʦ ʮʝʭʘ ʌʈ 
42.187.002.ʉɽ 

ʅʦʤʝʨ ʩʝʨʠʠ 

DLC 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ: 
ʢʘʪʝʛʦʨʠʷ ʧʦʨʦʜʳ 

ʄʘʩʩʘ 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʜʝʷʪʝʣʴ-
ʥʦʩʪʠ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʬʠʥʘʥʩʦ-
ʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝ- 
ʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʘʟʳ, ʧʦʜʛʦʪʦʚʣʝʥ-
ʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʋʩʧʝʭ ʚ ʨʘʙʦʪʝ ʨʫʢʦʚʦʜʠʪʝʣʷ ʠʣʠ ʩʧʝ-
ʮʠʘʣʠʩʪʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʥʝ ʪʦʣʴʢʦ ʫʤʝʥʠʷʤʠ ʧʨʠʤʝʥʷʪʴ ʧʨʦʬʝʩʩʠʦ-
ʥʘʣʴʥʳʝ ʟʥʘʥʠʷ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʬʝʨʝ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ, ʥʦ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʤʧʴ-
ʶʪʝʨʥʦʡ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. 

ɺ ʵʪʦʤ ʧʣʘʥʝ ʟʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʝ 
ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭ-
ʥʦʣʦʛʠʡ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʚʝʪʝʨʠ-
ʥʘʨʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ɻʋ çʄʠʥʩʢʘʷ ʨʘʡ-
ʦʥʥʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ ʩʪʘʥʮʠʷè. ʇʦ ʯʠʩʣʝʥʥʦ-
ʩʪʠ ʦʙʲʝʢʪʦʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 
ʢʦʣʠʯʝʩʪʚʫ ʠ ʦʙʲʝʤʘʤ ʧʨʦʚʦʜʠʤʳʭ ʚʝʪʝʨʠ-
ʥʘʨʥʳʭ  ʤʝʨʦʧʨʠʷʪʠʡ,  ʦʙʫʩʣʦʚʣʝʥʥʳʭ  ʩʪʝ- 

ʧʝʥʴʶ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ, ʩ ʫʯʝ-
ʪʦʤ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʦʩʦ-
ʙʝʥʥʦʩʪʝʡ ʵʬʬʝʢʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʝʪʝ-
ʨʠʥʘʨʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ ʠ ʧʝʨʝʜʦʚʦ-
ʛʦ ʦʧʳʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʙʳʣʦ ʧʨʦ-
ʙʣʝʤʘʪʠʯʥʦ. ɽʱʝ ʚ 2000ï2001 ʛʛ. ʚ ʄʠʥ-
ʩʢʦʡ ʨʘʡʚʝʪʩʪʘʥʮʠʠ ʙʳʣʦ ʧʨʠʦʙʨʝʪʝʥʦ 6 
ʢʦʤʧʴʶʪʝʨʦʚ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʠʣʠ ʚ ʣʦ-
ʢʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʝʪʴ.  

ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʧʨʠ ʟʥʘʯʠ-
ʪʝʣʴʥʳʭ ʦʙʲʝʤʘʭ ʧʨʦʚʝʜʝʥʠʷ ʚʝʪʝʨʠʥʘʨ-
ʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶ-
ʪʝʨʥʦʡ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʩʧʝʮʠʘ-
ʣʠʩʪʘʤʠ ʨʘʡʦʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʪʘʥʮʠʠ ʠ 
ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦʟʚʦʣʷʝʪ ʦʧʝ-
ʨʘʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʯʝʪ, ʘʥʘʣʠʟ ʠ ʧʨʠ-
ʥʷʪʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʧʦ ʨʝ-
ʟʫʣʴʪʘʪʘʤ ʧʨʦʚʦʜʠʤʦʡ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʧʦ-
ʣʫʯʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʩʝʪʠ 
ʀʥʪʝʨʥʝʪ.  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʠʢʘ ʠʤʝʝʪʩʷ ʚʦ ʚʩʝʭ 
ʨʘʡʦʥʥʳʭ ʠ ʛʦʨʦʜʩʢʠʭ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʪʘʥ-
ʮʠʷʭ ʨʝʩʧʫʙʣʠʢʠ, ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʦʥʘ ʚ ʦʩ-
ʥʦʚʥʦʤ ʥʘ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ. ɺ ʪʘʢʠʭ ʫʩʣʦ-
ʚʠʷʭ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʚʠʜʫ ʦʙʲʝʢʪʠʚʥʳʭ 
ʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ ʥʝʜʦʩʪʘʪʦʯʥʦ 
ʵʬʬʝʢʪʠʚʥʦ. ʆʪʩʫʪʩʪʚʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʵʪʦ-
ʛʦ ʧʨʦʬʠʣʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤ, 
ʦʛʨʘʥʠʯʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʛʣʦʙʘʣʴʥʳʤ ʩʠʩʪʝ-
ʤʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ, 
ʫʯʘʩʪʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʝʢʪʘʭ ʧʦ ʚʝ-
ʪʝʨʠʥʘʨʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʷʜ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʥʝ ʜʘʶʪ 
ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʝʘʣʠʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, 
ʪʝʤ ʙʦʣʝʝ ʚ ʝʝ ʮʠʬʨʦʚʦʤ ʚʘʨʠʘʥʪʝ, ʚ ʚʝʪʝ-
ʨʠʥʘʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ 
ʥʘʙʣʶʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʡʦʥʥʳʭ ʚʝʪʝʨʠ-
ʥʘʨʥʳʭ ʩʪʘʥʮʠʷʭ, ʥʦ ʠ ʚʦ ʚʩʝʡ ʚʝʪʝʨʠʥʘʨ-
ʥʦʡ ʩʪʨʫʢʪʫʨʝ ʩʪʨʘʥʳ.  

ɺ ʃʘʪʚʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʠ ʣʝʩʥʳʭ ʥʘʫʢ ʧʦʥʠʤʘʶʪ ʟʥʘ-
ʯʠʤʦʩʪʴ ʮʠʬʨʦʚʠʟʘʮʠʠ. ɿʜʝʩʴ, ʢʨʦʤʝ ʧʦʜʛʦ-
ʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʩʚʦʝʤʫ ʧʨʦʬʠʣʶ, 
ʨʝʘʣʠʟʫʝʪʩʷ ʫʯʘʩʪʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʧʨʦ-
ʝʢʪʝ 4D4F ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʟʜʦʨʦʚʴʷ 
ʞʠʚʦʪʥʳʭ ʚ ʨʘʤʢʘʭ ʪʝʟʠʩʘ çɿʜʦʨʦʚʦʝ ʞʠ-
ʚʦʪʥʦʝ ï ʙʝʟʦʧʘʩʥʦʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʝ 
ʩʳʨʴʝè, ʧʨʦʝʢʪʘ DISARM ʧʦ ʧʨʦʚʝʜʝʥʠʶ 
ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ 
ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚ ʞʠʚʦʪʥʦʚʦʜ-
ʩʪʚʝ. ɺ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ 
ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʠʱʝ-
ʚʳʭ ʧʨʦʜʫʢʪʦʚ ʙʝʟ ɻʄʆ, ʘʣʣʝʨʛʝʥʦʚ ʠ ʧʦ 
ʜʨʫʛʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. ɹʝʟ ʩʦʚʨʝʤʝʥʥʦʛʦ 
ʮʠʬʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫʯʘʩʪʠʝ ʚ ʵʪʠʭ ʧʨʦ-
ʝʢʪʘʭ ʚʨʷʜ ʣʠ ʙʳʣʦ ʙʳ ʚʦʟʤʦʞʥʳʤ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʚʝʪʝʨʠ-
ʥʘʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦʟʤʦʞʥʦ ʧʨʠ ʥʘʣʠʯʠʠ 
ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʦʩʪʫʧʥʦʩʪʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʘʢ ʩʦ-
ʚʦʢʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ, 
ʧʦʜʩʠʩʪʝʤ, ʙʘʥʢʦʚ ʜʘʥʥʳʭ ʠ ʟʥʘʥʠʡ, ʩʠ-
ʩʪʝʤ ʩʚʷʟʠ, ʮʝʥʪʨʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʘʧʧʘʨʘʪ-
ʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 
ʦʙʝʩʧʝʯʝʥʠʷ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ 
ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. ɺʥʝʜʨʝʥʠʝ ʚ ʚʝʪʝ-
ʨʠʥʘʨʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 
ʤʘʰʠʥ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʜʠ-
ʘʛʥʦʩʪʠʨʦʚʘʪɹ ʨʘʟʣʠʯʥrʝ ʧʨʦʙʣʝʤr  ʙʝʟ 
ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ, ʧʦʟʚʦʣʠʪ ʚʳʡʪʠ 
ʥʘ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ, ʠ 
ʵʪʦ ʪʦʣʴʢʦ ʯʘʩʪʴ ʧʝʨʩʧʝʢʪʠʚ, ʢʦʪʦʨʳʝ ʚʦʟ-
ʤʦʞʥʳ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʜʦʩʪʠʞʝʥʠʡ 
ʯʝʪʚʝʨʪʦʡ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʨʝʚʦʣʶʮʠʠ. ʊʘ-
ʢʦʡ ʧʦʜʭʦʜ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʪʦʣʴʢʦ ʚ 
ʨʘʤʢʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 
ʧʨʦʛʨʘʤʤʳ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʠʪ 
ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʚʝʪʝʨʠʥʘʨʥʫʶ ʜʝʷʪʝʣʴ-
ʥʦʩʪʴ ʠ ʥʘʧʨʘʚʠʪʴ ʝʝ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʡ 
ʧʫʪʴ ʨʘʟʚʠʪʠʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʮʠʬʨʦʚʠ-
ʟʘʮʠʠ. 

 
ɿɸʂʃʖʏɽʅʀɽ 

ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʚʝʪʝʨʠʥʘʨʠʠ 
ʧʦʟʚʦʣʷʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʝʪʝʨʠ-
ʥʘʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ 
ʝʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʠ ʚ ʮʝʣʦʤ ʦʙʝʩʧʝʯʠʪʴ 
ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʙʣʘ-
ʛʦʧʦʣʫʯʠʷ ʩʪʨʘʥʳ. 

ʇʦʣʥʦʮʝʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʤʦʞʥʦ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩ ʫʯʝʪʦʤ ʥʘʫʯʥʳʭ ʜʦ-
ʩʪʠʞʝʥʠʡ ʠ ʤʠʨʦʚʦʛʦ ʧʝʨʝʜʦʚʦʛʦ ʦʧʳʪʘ. 
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ɺ ʉɽɺɽʈʆ-ɺʆʉʊʆʏʅʆʄ ʈɽɻʀʆʅɽ ʈɽʉʇʋɹʃʀʂʀ ɹɽʃɸʈʋʉʔ 
 

ʈʝʟʶʤʝ 
ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʠ ʵʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʠʢʩʦʜʦʚʳʭ 

ʢʣʝʱʝʡ ʚ ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ. ʇʨʠʚʝʜʝʥʘ ʚʠʜʦʚʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠʤʘʛʠ-
ʥʘʣʴʥʳʭ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ, ʤʝʩʪʦ ʢʘʞʜʦʛʦ ʚʠʜʘ ʚ ʠʢʩʦʜʦʬʘʫʥʝ, ʘ ʪʘʢʞʝ ʜʠʥʘʤʠʢʘ ʧʘʨʘʟʠ-
ʪʠʨʦʚʘʥʠʷ ʠ ʩʝʟʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ ʠʢʩʦʜʠʜ, ʠʭ ʵʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦ-
ʙʝʥʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʘ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʧʝʨʠʦʜʳ 
ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʢʩʦʜʠʜ ʚ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʦʥʘʭ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ. ʅʘ ʪʝʨ-
ʨʠʪʦʨʠʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʚʳʷʚʣʝʥʳ ʜʚʘ ʚʠʜʘ ʢʣʝʱʝʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʩʝʤʝʡʩʪʚʫ 
Ixodidae: Ixodes ricinus ʠ Dermacentor reticulatus. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʢʩʦʜʦʚʳʝ ʢʣʝʱʠ, ʧʨʦʪʠʚʦʢʣʝʱʝʚʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʢʣʝʱʝʚʳʝ ʠʥʬʝʢʮʠʠ, ʪʨʘʥʩʤʠʩʩʠʚ-
ʥʳʝ ʙʦʣʝʟʥʠ, ʠʢʩʦʜʦʬʘʫʥʘ, ʪʨʘʥʩʦʚʘʨʠʘʣʴʥʘʷ ʠ ʪʨʘʥʩʬʘʟʥʘʷ ʧʝʨʝʜʘʯʘ. 

 
Summary 

The article presents data on the species composition and ecological and biological characteristics of ixodid ticks 
in the conditions of the northeastern region of the Republic of Belarus. Species identification of the preimaginal and 
imaginal stages of development of ixodid ticks, the place of each species in the ixodofauna, as well as the dynamics of 
parasitism and seasonal activity of the most common ixodid species, their ecological and biological features in the con-
ditions of the northeastern region of the Republic of Belarus, as well as the distribution and periods of maximum activi-
ty are given. ixodid within the various landscape-geographical zones of the region. The territory of the north-eastern 
region of the Republic of Belarus is represented by two species of ticks belonging to the Ixodidae family: Ixodes ricinus 
and Dermacentor reticulatus. 

Keywords: ixodid ticks, anti-tick measures, tick-borne infections, vector-borne diseases, ixodofauna, transovari-
al and transphasic transmission. 

 
ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʁ  12.12.2022 ʛ. 

ɺɺɽɼɽʅʀɽ 
ʃʘʥʜʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʢʣʠ-

ʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 
ʨʝʛʠʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʩʦʟʜʘʶʪ ʙʣʘ-
ʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʮʠʨʢʫʣʷʮʠʠ ʚʦʟʙʫ-
ʜʠʪʝʣʝʡ ʪʨʘʥʩʤʠʩʩʠʚʥʳʭ ʠʥʬʝʢʮʠʡ. ʌʘʫʥʘ 
ʧʝʨʝʥʦʩʯʠʢʦʚ ʵʪʠʭ ʠʥʬʝʢʮʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ 
ʠʢʩʦʜʦʚʳʤʠ ʢʣʝʱʘʤʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʘʞ-
ʥʦʝ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʕʪʦ ʚʳ-
ʨʘʞʘʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ 
ʫʱʝʨʙʦʤ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 
ʚʝʩʘ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʥʘʜʦʝʚ ʫ 
ʢʦʨʦʚ [2]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʪʝʨʠʥʘʨʥʘʷ 
ʥʘʫʢʘ ʚʩʝ ʯʘʱʝ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʠʟʫ-
ʯʝʥʠʝ ʢʣʝʱʝʡ ʩʝʤʝʡʩʪʚʘ Ixodidae ʢʘʢ ʥʘ 
ʧʝʨʝʥʦʩʯʠʢʦʚ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʠʥʚʘʟʠʦʥ-
ʥʳʭ ʙʦʣʝʟʥʝʡ [8]. 

ʇʨʠʯʠʥʦʡ ʥʘʨʘʩʪʘʶʱʝʛʦ ʠʥʪʝʨʝʩʘ ʢ 
ʵʪʦʡ ʧʨʦʙʣʝʤʝ ʜʣʷ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪ- 

ʩʷ ʥʘʣʠʯʠʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ 
ʠʥʚʘʟʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ, ʢʦʪʦʨʳʝ ʨʘʥʴʰʝ ʥʝ 
ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʠ 
ʬʘʢʪʦʨʦʤ ʧʝʨʝʜʘʯʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʠʢ-
ʩʦʜʦʚʳʝ ʢʣʝʱʠ [3]. ʉʨʝʜʠ ʪʨʘʥʩʤʠʩʩʠʚʥʳʭ 
ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ 
ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʨʝʛʠʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ɹʝ-
ʣʘʨʫʩʴ, ʦʩʦʙʦʝ ʤʝʜʠʢʦ-ʚʝʪʝʨʠʥʘʨʥʦʝ ʟʥʘʯʝ-
ʥʠʝ ʠʤʝʶʪ ʢʣʝʱʝʚʦʡ ʵʥʮʝʬʘʣʠʪ, ʙʦʨʨʝʣʠʦ-
ʟʳ, ʘʥʘʧʣʘʟʤʦʟʳ ʠ ʧʠʨʦʧʣʘʟʤʠʜʦʟʳ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ [5, 7]. ɺ ʥʘ- 
ʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʢʣʝʱʠ ʤʥʦʛʠʭ 
ʚʠʜʦʚ ʧʝʨʝʜʘʶʪ ʚʦʟʙʫʜʠʪʝʣʝʡ ʵʪʠʭ ʙʦʣʝʟ-
ʥʝʡ ʥʝʩʢʦʣʴʢʠʤ ʧʦʩʣʝʜʫʶʱʠʤ ʩʚʦʠʤ ʧʦʢʦ-
ʣʝʥʠʷʤ, ʩʧʦʩʦʙʩʪʚʫʷ ʩʦʭʨʘʥʝʥʠʶ ʠʥʚʘʟʠʠ 
ʚ ʧʨʠʨʦʜʝ [8]. ʂʣʝʱʠ ʧʝʨʝʜʘʶʪ ʚʦʟʙʫʜʠʪʝ-
ʣʝʡ ʥʝ ʤʝʭʘʥʠʯʝʩʢʠ, ʘ ʷʚʣʷʶʪʩʷ ʙʠʦʣʦʛʠ-
ʯʝʩʢʠʤʠ ʧʝʨʝʥʦʩʯʠʢʘʤʠ. ɺʦʟʙʫʜʠʪʝʣʠ  ʚ 
ʪʝʣʝ  ʢʣʝʱʘ  ʧʨʦʭʦʜʷʪ  ʦʧʨʝʜʝʣʝʥʥʳʡ  ʵʪʘʧ 
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ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʚʳʜʝʣʷʶʪʩʷ ʯʘʱʝ ʚʩʝʛʦ 
ʩʦ ʩʣʶʥʦʡ ʧʨʠ ʫʢʫʩʝ. ʋʢʫʩʳ ʢʣʝʱʝʡ ʦʧʘʩ-
ʥʳ ʠ ʜʣʷ ʯʝʣʦʚʝʢʘ [10]. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʞʠʚʦʪʥʦʚʦʜ-
ʩʪʚʘ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʨʝʥʪʘ-
ʙʝʣʴʥʦʩʪʠ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 
ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ 
ʤʝʨ ʟʘʱʠʪʳ ʞʠʚʦʪʥʳʭ ʦʪ ʠʢʩʦʜʦʚʳʭ ʢʣʝ-
ʱʝʡ. ʇʦʵʪʦʤʫ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʦʨʴʙʳ ʩ 
ʥʠʤʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʚʠʜʦʚ 
ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʨʝ-
ʛʠʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʠʭ ʵʢʦʣʦʛʦ-
ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

ʉʧʝʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝ-
ʥʠʶ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝ-
ʣʘʨʫʩʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 60-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ 
ʩʪʦʣʝʪʠʷ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʘʷ ʩʚʦʜʢʘ ʦ ʚʠʜʦ-
ʚʦʤ ʩʦʩʪʘʚʝ ʠʢʩʦʜʠʜ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ, 
ʙʠʦʣʦʛʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ ʩʦʜʝʨ-
ʞʠʪʩʷ ʚ ʤʦʥʦʛʨʘʬʠʠ ʀ.ʊ. ɸʨʟʘʤʘʩʦʚʘ [1]. 
ɸʚʪʦʨ ʩʦʦʙʱʘʝʪ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫ-
ʩʠ ʦʙʠʪʘʝʪ 9 ʚʠʜʦʚ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ. ɺ 
ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʨʘʙʦʪʘʭ ɹ.ʇ. ʉʘʚʠʮʢʦʛʦ, 
ɻ.ɸ. ɽʬʨʝʤʦʚʦʡ, ʃ.ʀ. ʂʘʨʧʫʢ [6] ʧʨʦʚʝʜʝʥʘ 
ʨʝʚʠʟʠʷ ʠʭ ʬʘʫʥʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 
ʩʧʠʩʢʝ ʟʥʘʯʘʪʩʷ ʥʘʭʦʜʢʠ 12 ʚʠʜʦʚ, ʠʟ ʢʦʪʦ-
ʨʳʭ ʧʦʚʩʝʤʝʩʪʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʥʘʠʙʦʣʝʝ 
ʤʥʦʛʦʯʠʩʣʝʥʥʳ 2 ʚʠʜʘ: Ixodes ricinus ʠ Der-
macentor reticulatus [6]. ʕʪʠ ʚʠʜʳ ʨʝʛʠʩʪʨʠ-
ʨʫʶʪʩʷ ʢʘʢ ʚ ʧʨʠʨʦʜʥʳʭ ʙʠʦʮʝʥʦʟʘʭ, ʪʘʢ ʠ 
ʚ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʨʦʚʝʩʪʠ ʚʠʜʦʚʫʶ 
ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʠʤʘʛʠʥʘʣʴʥʳʭ ʩʪʘʜʠʡ ʨʘʟ-
ʚʠʪʠʷ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ, ʤʝʩʪʦ ʢʘʞʜʦʛʦ 
ʚʠʜʘ ʚ ʠʢʩʦʜʦʬʘʫʥʝ, ʘʨʝʘʣʳ ʠ ʭʘʨʘʢʪʝʨ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʠʭ ʧʨʝʜʝʣʘʭ, ʜʠʥʘʤʠʢʫ ʧʘ-
ʨʘʟʠʪʠʨʦʚʘʥʠʷ ʠ ʩʝʟʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 
ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ ʠʢʩʦ-
ʜʠʜ, ʠʭ ʵʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦ-
ʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ 
ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ. 

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ 

ʧʦʩʣʫʞʠʣʠ ʜʘʥʥʳʝ ʩʙʦʨʘ ʠ ʠʟʫʯʝʥʠʷ ʚʠʜʦ-
ʚʦʛʦ ʩʦʩʪʘʚʘ, ʘ ʪʘʢʞʝ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʪʦ-
ʧʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʢʩʦʜʦʚʳʭ ʢʣʝ-
ʱʝʡ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʨʝʛʠʦʥʝ ʈʝʩʧʫʙʣʠ-
ʢʠ ɹʝʣʘʨʫʩʴ, ʦʧʨʝʜʝʣʝʥʘ ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ 
ʠʭ ʘʢʪʠʚʥʦʩʪʠ. 

ʉʙʦʨ ʧʨʦʚʦʜʠʣʠ ʚ ʣʝʩʥʳʭ ʙʠʦʪʦʧʘʭ 
ʆʨʰʘʥʩʢʦʛʦ, ʉʝʥʥʝʥʩʢʦʛʦ ʠ ʐʫʤʠʣʠʥʩʢʦ-
ʛʦ ʨʘʡʦʥʦʚ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʧʨʠʣʝʛʘʶ-
ʱʠʭ ʢ ʥʠʤ ʤʝʩʪʘʭ ʦʪʜʳʭʘ ʥʘʩʝʣʝʥʠʷ. ʋʯʝʪʳ  

ʯʠʩʣʝʥʥʦʩʪʠ ʠʤʘʛʦ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ ʚʳ-
ʧʦʣʥʷʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ [9] ʩ 
ʤʘʨʪʘ ʧʦ ʦʢʪʷʙʨʴ ʧʦʩʨʝʜʩʪʚʦʤ ʩʙʦʨʘ ʠʭ ʥʘ 
ʬʣʘʛ ʠʟ ʚʘʬʝʣʴʥʦʡ ʪʢʘʥʠ ʨʘʟʤʝʨʦʤ 60Ĭ  
100 ʩʤ ʥʘ ʨʘʟʥʦʪʨʘʚʥʳʭ ʣʫʛʘʭ ʠ ʚ ʩʤʝʰʘʥ-
ʥʳʭ ʣʝʩʘʭ. ɺ ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʫʪʦʯ-
ʥʦʛʦ ʭʦʜʘ ʘʢʪʠʚʥʦʩʪʠ ʧʦʣʦʚʦʟʨʝʣʦʡ ʩʪʘʜʠʠ 
ʢʣʝʱʝʡ ʫʯʝʪʳ ʧʨʦʚʦʜʠʣʠ ʚ ʧʝʨʠʦʜ ʝʛʦ ʤʘʢ-
ʩʠʤʫʤʘ: ʚ ʷʩʥʳʝ ʜʥʠ ï ʚ 6ï8 ʯʘʩʦʚ ʫʪʨʘ ʠ 
19ï20 ʯʘʩʦʚ ʚʝʯʝʨʘ, ʘ ʪʘʢʞʝ ʧʦʩʣʝ ʩʧʘʜʘ 
ʞʘʨʳ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʩʫʤʝʨʝʢ ʠʣʠ ʚʝʯʝʨ-
ʥʝʛʦ ʧʦʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʨʦʪʷʞʝʥ-
ʥʦʩʪʴ ʤʘʨʰʨʫʪʘ ʩʦʩʪʘʚʠʣʘ 1 ʢʤ (ʬʣʘʛʦ/ʢʤ). 
ʀʤʘʛʦ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚ    
70Á-ʥʦʤ ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ [9]. ʏʠʩʣʝʥʥʦʩʪʴ 
ʩʯʠʪʘʣʠ ʚʳʩʦʢʦʡ ʧʨʠ ʩʙʦʨʝ ʙʦʣʝʝ 30 ʵʢʟ. 
ʢʣʝʱʝʡ ʥʘ 1 ʬʣʘʛʦ/ʢʤ, ʩʨʝʜʥʝʡ ï 11ï30, 
ʥʠʟʢʦʡ ï ʤʝʥʝʝ 10. ʆʪʣʦʚʣʝʥʥʳʭ ʢʣʝʱʝʡ 
ʧʦʜʚʝʨʛʘʣʠ ʣʘʙʦʨʘʪʦʨʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, 
ʥʘ ʦʩʥʦʚʘʥʠʠ ʯʝʛʦ ʫʯʠʪʳʚʘʣʘʩʴ ʬʘʟʘ ʠʭ 
ʨʘʟʚʠʪʠʷ. ɺʠʜʦʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʫʩʪʘ-
ʥʘʚʣʠʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ ʤʠʢʨʦʩʢʦʧʘ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʨʝʜʝʣʠʪʝʣʷ ʢʣʝʱʝʡ [4]. 

ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 
ʩʦʙʨʘʥʦ 869 ʵʢʟʝʤʧʣʷʨʦʚ ʢʣʝʱʝʡ ʠ ʫʩʪʘ-
ʥʦʚʣʝʥʘ ʠʭ ʚʠʜʦʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ. 

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 
ʨʝʛʠʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʥʘʤʠ ʫʩʪʘ-
ʥʦʚʣʝʥʦ ʜʚʘ ʚʠʜʘ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ ï Ix-
odes ricinus ʠ Dermacentor reticulatus. ʇʝʨ-
ʚʳʡ ʠʟ ʥʠʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʯʠʩ-
ʣʝʥʥʦʩʪʴʶ, ʯʨʝʟʚʳʯʘʡʥʦ ʰʠʨʦʢʠʤ ʢʨʫʛʦʤ 
ʧʨʦʢʦʨʤʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʥʘʠʙʦʣʴʰʝʡ ʘʛʨʝʩ-
ʩʠʚʥʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʯʝʣʦʚʝʢʫ ʠ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʞʠʚʦʪʥʳʤ, ʠʤʝʝʪ 
ʨʝʰʘʶʱʝʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 
ʢʘʢ ʦʩʥʦʚʥʦʡ ʧʝʨʝʥʦʩʯʠʢ ʚʦʟʙʫʜʠʪʝʣʝʡ 
ʠʥʬʝʢʮʠʡ ʠ ʠʥʚʘʟʠʡ [6]. ɽʛʦ ʜʦʣʷ ʚ ʧʦʧʫ-
ʣʷʮʠʠ ʠʢʩʦʜʠʜ ʩʦʩʪʘʚʠʣʘ 81,30 %           
(707 ʵʢʟ.), ʪʦʛʜʘ ʢʘʢ ʜʦʣʷ D. reticulatus ï       
18,70 % (162 ʵʢʟ.) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩʫ-
ʥʦʢ 1). 

ɼʣʷ ʦʮʝʥʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠʢʩʦʜʦʚʳʭ 
ʢʣʝʱʝʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʝ 
ʙʠʦʪʦʧʳ ï ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ, ʧʨʝʜʩʪʘʚʣʝʥ-
ʥʳʝ ʫʯʘʩʪʢʘʤʠ ʩʤʝʰʘʥʥʦʛʦ ʣʝʩʘ, ʦʣʴʰʘʥʠ-
ʢʦʚ ʠ ʩʦʩʥʷʢʦʚ, ʠ ʦʪʢʨʳʪʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, 
ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʤʝʩʪʘʤ ʦʪʜʳʭʘ ʥʘʩʝʣʝʥʠʷ. 
ʅʘ ʜʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 
2 ʚʠʜʘ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ ï Ixodes ricinus ʠ 
Dermacentor reticulatus (ʨʠʩʫʥʢʠ 2, 3). 
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ʈʠʩʫʥʦʢ 1. ï ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ  
ʠ ʠʭ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʚ ʩʙʦʨʘʭ  

ʈʠʩʫʥʦʢ 2. ï Ixodes ricinus ʈʠʩʫʥʦʢ 3. ï Dermacentor reticulatus 

ɺ ʭʦʜʝ ʥʘʙʣʶʜʝʥʠʡ ʥʘʤʠ ʙʳʣʦ ʫʩʪʘ-
ʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʩʪʘ-
ʮʠʷʤʠ ʦʙʠʪʘʥʠʷ ʢʣʝʱʝʡ ʨʦʜʘ I. ricinus ʚ ʩʝ-
ʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʨʝʛʠʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘ-
ʨʫʩʴ ʷʚʣʷʶʪʩʷ ʣʠʩʪʚʝʥʥʳʝ ʠ ʭʚʦʡʥʦ-
ʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ. 

ɺʠʜ D. reticulatus ʚ ʩʠʣʫ ʩʚʦʠʭ ʵʢʦ-
ʣʦʛʠʯʝʩʢʠʭ  ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʦ 

ʦʯʝʨʯʝʥʥʳʤ ʘʨʝʘʣʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. 
ʉʪʘʮʠʠ ʦʙʠʪʘʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ï ʢʫʩʪʘʨʥʠ-
ʢʦʚʳʝ ʙʠʦʪʦʧʳ ʠ ʦʣʴʰʘʥʠʢʠ, ʦʧʫʰʢʠ ʣʝʩʘ, 
ʟʘʣʠʚʥʳʝ ʣʫʛʘ, ʪʘʢʞʝ ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 
ʣʝʩʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʢʦʣʦ ʚʦʜʦʝʤʦʚ. ɺ 
ʣʠʩʪʚʝʥʥʳʭ ʠ ʭʚʦʡʥʦ-ʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ 
ʢʣʝʱʠ ʵʪʦʛʦ ʚʠʜʘ ʥʝ ʚʩʪʨʝʯʘʣʠʩʴ. 

ʊʘʙʣʠʮʘ 1. ï ʉʪʘʮʠʠ ʦʙʠʪʘʥʠʷ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ ʚ ʧʨʝʜʝʣʘʭ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 
ʟʦʥ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 

ʉʪʘʮʠʠ ʦʙʠʪʘʥʠʷ I. ricinus (ʵʢʟ.) D. reticulatus (ʵʢʟ.) 

ʃʠʩʪʚʝʥʥʳʝ ʣʝʩʘ 420 - 

ʍʚʦʡʥʦ-ʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ 211 - 

ʆʣʴʰʘʥʠʢʠ - 54 

ʂʫʩʪʘʨʥʠʢʠ - 63 

ʆʪʢʨʳʪʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʤʝʩʪʘ ʦʪʜʳʭʘ ʥʘʩʝʣʝʥʠʷ) 76 - 

ɿʘʣʠʚʥʳʝ ʣʫʛʘ - 43 

ʀʪʦʛʦ 707 162 
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ʊʘʙʣʠʮʘ 2. ï ʇʝʨʠʦʜ ʩʝʟʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʝʚʝʨʦ-
ʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 

  

ɸʢʪʠʚʥʦʩʪʴ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ ʧʦ ʜʝʢʘʜʘʤ 

ʤʘʨʪ ʘʧʨʝʣʴ ʤʘʡ ʠʶʥʴ ʠʶʣʴ ʘʚʛʫʩʪ ʩʝʥʪʷʙʨʴ ʦʢʪʷʙʨʴ 

ʂʣʝʱʠ 
ʩʝʤʝʡʩʪʚʘ 
Ixodidae 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

                                                

ï ʜʠʘʧʘʫʟʘ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ 

ï ʚʳʭʦʜ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ ʩ ʜʠʘʧʘʫʟʳ 

  ï ʤʠʥʠʤʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ (ʤʝʥʝʝ 10 ʵʢʟ. ʥʘ ʬʣʘʛʦ/ʢʤ) 

  ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ (ʙʦʣʝʝ 30 ʵʢʟ. ʥʘ ʬʣʘʛʦ/ʢʤ). 

ʀʟ ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʚʳʭʦʜ ʠʢʩʦ-
ʜʦʚʳʭ ʢʣʝʱʝʡ ʩ ʜʠʘʧʘʫʟʳ ʦʪʤʝʯʘʝʪʩʷ ʚ 3-ʡ 
ʜʝʢʘʜʝ ʤʘʨʪʘ. ɽʜʠʥʠʯʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʢʣʝ-
ʱʝʡ (ʤʝʥʝʝ 10 ʵʢʟ. ʥʘ ʬʣʘʛʦ/ʢʤ) ʚʩʪʨʝʯʘ-
ʣʠʩʴ ʩ 1-ʡ ʧʦ 2-ʶ ʜʝʢʘʜʫ ʘʧʨʝʣʷ, ʘ ʠʭ ʤʘʢ-
ʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ (ʙʦʣʝʝ 30 ʵʢʟ. ʥʘ 
ʬʣʘʛʦ/ʢʤ) ʧʨʠʰʣʘʩʴ ʥʘ ʧʝʨʠʦʜ ʩ 3-ʡ ʜʝʢʘʜʳ 
ʘʧʨʝʣʷ ʧʦ 3-ʶ ʜʝʢʘʜʫ ʠʶʥʷ. ʃʝʪʦʤ (ʩ 1-ʡ 
ʜʝʢʘʜʳ ʠʶʣʷ ʧʦ 3-ʶ ʜʝʢʘʜʫ ʘʚʛʫʩʪʘ) ʧʨʦ-
ʠʟʦʰʣʦ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʚʟʨʦʩ-
ʣʳʭ ʠ ʥʘʨʘʩʪʘʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʤʦʣʦʜʳʭ ʬʘʟ, 
ʘ ʦʩʝʥʴʶ (ʩʝʥʪʷʙʨʴ-ʦʢʪʷʙʨʴ) ʥʘʩʪʫʧʘʝʪ ʚʪʦ-
ʨʘʷ ʚʦʣʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʢ-
ʩʦʜʠʜ. 

ʀʤʘʛʠʥʘʣʴʥʳʝ ʩʪʘʜʠʠ ʦʙʦʠʭ ʚʠʜʦʚ ʚ 
ʢʘʯʝʩʪʚʝ ʧʨʦʢʦʨʤʠʪʝʣʝʡ ʧʨʝʜʧʦʯʠʪʘʶʪ ʜʦ-
ʤʘʰʥʠʭ ʠ ʜʠʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʂʣʝʱʠ 
ʩʧʦʩʦʙʥʳ ʥʘʧʘʜʘʪʴ ʠ ʥʘ ʯʝʣʦʚʝʢʘ [6]. ɻʣʘʚ-
ʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʠʭ ʚʠʜʦʚ ʠ ʨʦʣʴʶ ʚ ʮʠʨ-
ʢʫʣʷʮʠʠ ʧʝʨʝʜʘʚʘʝʤʳʭ ʠʤʠ ʚʦʟʙʫʜʠʪʝʣʝʡ 
ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʪʨʘʥʩʦʚʘʨʠʘʣʴʥʦʡ ʠ 
ʪʨʘʥʩʬʘʟʥʦʡ ʧʝʨʝʜʘʯʝ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʯʪʦ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʣʛʦʣʝʪʥʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 
ʧʨʠʨʦʜʥʳʭ ʦʯʘʛʦʚ ʠʥʬʝʢʮʠʡ. ʆʩʥʦʚʥʦʝ ʦʪ-
ʣʠʯʠʝ ʦʙʦʠʭ ʚʠʜʦʚ ʢʘʢ ʧʝʨʝʥʦʩʯʠʢʦʚ ʩʦʩʪʦʠʪ 
ʚ ʪʦʤ, ʯʪʦ ʢʣʝʱ I. ricinus ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ 3-4-
ʣʝʪʥʝʤʫ ʞʠʟʥʝʥʥʦʤʫ ʮʠʢʣʫ, ʘ D. reticulatus ï 
ʧʦ ʦʜʥʦʣʝʪʥʝʤʫ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪ ʩʫʜʴʙʫ ʧʝ-
ʨʝʜʘʚʘʝʤʳʭ ʠʤʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠ ʤʥʦʛʦʣʝʪ-
ʥʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʠʥʘʤʠʢʠ ʦʯʘʛʦʚ [9]. 

ʂʣʝʱʠ ʨʦʜʘ I. ricinus ʠʤʝʶʪ ʚʘʞʥʦʝ 
ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʝ ʠ  ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ. ʆʥʠ ʧʝʨʝʥʦʩʷʪ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʘ-
ʙʝʟʠʦʟʘ, ʘʥʘʧʣʘʟʤʦʟʘ ʠ ʬʨʘʥʩʘʠʝʣʣʝʟʘ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʚʠʨʫʩʘ ʰʦʪʣʘʥʜ-
ʩʢʦʛʦ ʵʥʮʝʬʘʣʠʪʘ ʦʚʝʮ, ʚʦʟʙʫʜʠʪʝʣʝʡ ʪʫ- 
ʣʷʨʝʤʠʠ ʠ ʚʠʨʫʩʘ ʢʣʝʱʝʚʦʛʦ ʵʥʮʝʬʘʣʠʪʘ 
ʯʝʣʦʚʝʢʘ. ɺ ʧʦʣʦʚʦʟʨʝʣʦʡ ʬʘʟʝ D. reticu-
latus ʧʝʨʝʥʦʩʠʪ ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʠʨʦʧʣʘʟʤʦ-
ʟʘ ʠ ʥʫʪʪʘʣʣʠʦʟʘ ʣʦʰʘʜʝʡ, ʘʥʘʧʣʘʟʤʦʟʘ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʧʠʨʦʧʣʘʟʤʦʟʘ 
ʩʦʙʘʢ [3]. 

ʏʠʩʣʝʥʥʦʩʪʴ ʢʣʝʱʝʡ ʚ ʧʦʩʣʝʜʥʠʝ 
ʛʦʜʳ, ʧʦ ʜʘʥʥʳʤ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠ-
ʪʦʨʠʥʛʘ, ʦʩʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ. 
ʂʣʝʱʠ ʥʘʯʠʥʘʶʪ ʧʨʦʷʚʣʷʪʴ ʩʚʦʶ ʘʢʪʠʚ-
ʥʦʩʪʴ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʪʘʥʦ-
ʚʠʪʩʷ 4ï6 Áʉ, ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ 
ʠʭ ʘʢʪʠʚʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʄʷʛʢʘʷ ʟʠʤʘ 
ʠ ʚʣʘʞʥʦʝ ʣʝʪʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ 
ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʧʨʠʨʦʜʝ. 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ 
ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, 
ʯʪʦ ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠ 
ʚʘʞʥʳʤʠ ʚ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ ʠ ʵʧʠʟʦʦ-
ʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʨʝʛʠ-
ʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʷʚʣʷʶʪʩʷ ʜʚʘ ʚʠ-
ʜʘ ʧʘʩʪʙʠʱʥʳʭ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ: Ixodes 
ricinus ʠ Dermacentor reticulatus. ʏʪʦ ʢʘʩʘ-
ʝʪʩʷ ʩʚʝʜʝʥʠʡ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʩʧʨʝ-
ʜʝʣʝʥʠʠ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ, ʪʦ ʥʝ ʪʦʣʴʢʦ 
ʚʦʪʝʯʝʩʪʚʝʥʥʦʡ, ʥʦ ʠ ʚ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘ-
ʪʫʨʝ ʦʥʠ ʥʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ [4, 9]. 
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ɿɸʂʃʖʏɽʅʀɽ 
ʇʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝ-
ʣʘʨʫʩʴ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʚʳʧʣʦʜʫ ʠ ʨʘʟʚʠ-
ʪʠʶ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 
ʦʯʝʥʴ ʚʘʞʥʦʝ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʝ ʠ ʵʧʠʜʝ-
ʤʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʌʘʫʥʘ ʧʝʨʝʥʦʩʯʠ-
ʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʫʤʷ ʚʠʜʘʤʠ ʢʣʝʱʝʡ, 
ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʩʝʤʝʡʩʪʚʫ Ixodidae, ï Ixodes 
ricinus ʠ Dermacentor reticulatus. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʟʦʥʘʣʴʥʦʛʦ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʷ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ, ʩʣʝʜʫʝʪ ʦʪ-
ʤʝʪʠʪʴ, ʯʪʦ ʤʘʩʩʦʚʦʝ ʥʘʭʦʞʜʝʥʠʝ ʦʪʜʝʣʴ-
ʥʳʭ ʚʠʜʦʚ ʠʢʩʦʜʠʜ ʧʨʠʫʨʦʯʝʥʦ ʢ ʦʧʨʝʜʝ-
ʣʝʥʥʳʤ ʩʪʘʮʠʷʤ. ʊʘʢ, ʩʪʘʮʠʷʤʠ ʦʙʠʪʘʥʠʷ 
ʢʣʝʱʝʡ ʨʦʜʘ I. ricinus ̫ ʚʣʷʶʪʩʷ ʣʠʩʪʚʝʥʥʳʝ 
ʠ ʭʚʦʡʥʦ-ʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ. ʉʪʘʮʠʠ ʦʙʠʪʘ-
ʥʠʷ ʢʣʝʱʝʡ ʨʦʜʘ D. reticulatus ï ʢʫʩʪʘʨʥʠ-
ʢʦʚʳʝ ʙʠʦʪʦʧʳ ʠ ʦʣʴʰʘʥʠʢʠ, ʦʧʫʰʢʠ ʣʝʩʘ, 
ʟʘʣʠʚʥʳʝ ʣʫʛʘ, ʘ ʪʘʢʞʝ ʣʝʩʘ, ʨʘʩʧʦʣʦʞʝʥ-
ʥʳʝ ʦʢʦʣʦ ʚʦʜʦʝʤʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝ-
ʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʢʩʦ-
ʜʦʚʳʭ ʢʣʝʱʝʡ, ʦʙʠʪʘʶʱʠʭ ʚ ʩʝʚʝʨʦ-
ʚʦʩʪʦʯʥʦʤ ʨʝʛʠʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, 
ʚʳʷʚʠʣʦ ʚʳʩʦʢʫʶ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ 
ʦʙʠʪʘʥʠʶ ʚ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ. ʂ ʭʘʨʘʢʪʝʨ-
ʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʢʣʝʱʝʡ 
ʦʪʥʦʩʠʪʩʷ ʩʝʟʦʥʥʦʩʪʴ ʘʢʪʠʚʠʟʘʮʠʠ ʠ ʧʘʨʘ-
ʟʠʪʠʨʦʚʘʥʠʷ ʚʩʝʭ ʬʘʟ ʨʘʟʚʠʪʠʷ, ʙʣʘʛʦʜʘʨʷ 
ʯʝʤʫ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʝʟʦʥʥʦʩʪʴ ʨʘʟʤʥʦ-
ʞʝʥʠʷ, ʨʘʟʚʠʪʠʷ ʷʠʮ, ʤʝʪʘʤʦʨʬʦʟʘ ʣʠʯʠ-
ʥʦʢ ʠ ʥʠʤʬ. 

ʉ ʜʚʫʤʷ ʚʠʜʘʤʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʥʳʭ ʧʘʩʪʙʠʱʥʳʭ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ 
(Ixodes ricinus ʠ Dermacentor reticulatus) 
ʩʚʷʟʘʥʳ ʚʦʟʙʫʜʠʪʝʣʠ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ ʠ 
ʯʝʣʦʚʝʢʘ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 
ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʪʠʚʦʢʣʝʱʝʚʳʭ ʤʝʨʦʧʨʠʷ-
ʪʠʡ ʠ ʦʮʝʥʢʝ ʠʭ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ ʟʜʨʘʚʦ-
ʦʭʨʘʥʝʥʠʷ ʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ. 
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ʉɽʈʆɻʆ ɻʋʉʗ (ANSER ANSER) 
  

ʈʝʟʶʤʝ 
ɺ ʨʘʙʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ ʦʜʥʦ-

ʛʦ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʝʨʥʘʪʦʡ ʜʠʯʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ï ʩʝʨʦʛʦ ʛʫʩʷ (ɸnser anser).  
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ ʜʦʩʪʘʪʦʯʥʦ ʪʦʣʩʪʦʩʪʝʥʥʘʷ, ʩ ʙʦʣʴʰʦʡ 

ʧʣʦʪʥʦʩʪʴʶ ʩʣʦʞʥʦ ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʞʝʣʫʜʦʯʥʳʭ ʞʝʣʝʟ ʥʘ ʫʩʣʦʚʥʫʶ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ, ʦʪʢʨʳʚʘʶʱʠʭʩʷ ʚ ʤʥʦ-
ʛʦʯʠʩʣʝʥʥʳʝ ʚʳʚʦʜʥʳʝ ʧʨʦʪʦʢʠ. ʄʳʰʝʯʥʘʷ ʧʣʘʩʪʠʥʢʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ ʬʨʘʛʤʝʥʪʠ-
ʨʦʚʘʥʘ, ʠ ʦʪʜʝʣʴʥʳʝ ʝʝ ʤʠʦʮʠʪʳ ʧʨʦʥʠʢʘʶʪ ʤʝʞʜʫ ʞʝʣʝʟʘʤʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʚʳʚʝ-
ʜʝʥʠʶ ʠʭ ʩʝʢʨʝʪʘ. ʊʘʢʞʝ ʠʤʝʝʪʩʷ ʧʦʜʩʣʠʟʠʩʪʳʡ ʩʣʦʡ, ʯʪʦ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʚʷʟʘʥʦ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʠ ʩʦ-
ʩʪʘʚʦʤ ʚʳʜʝʣʷʝʤʦʛʦ ʞʝʣʫʜʦʯʥʦʛʦ ʩʦʢʘ. ʕʪʠʤ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʠ ʥʘʣʠʯʠʝ ʚ ʜʘʥʥʦʤ ʦʪʜʝʣʝ ʞʝʣʫʜʢʘ ʪʦʣʩʪʦ-
ʩʪʝʥʥʦʡ ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʠ. ʇʨʠ ʵʪʦʤ ʢʫʪʠʢʫʣʘ ʤʳʰʝʯʥʦʛʦ ʦʪʜʝʣʘ ʞʝʣʫʜʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʥʢʘʷ, ʩ ʠʩʯʝʨ-
ʯʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ɺ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦ-
ʩʪʠ ʢʨʠʧʪ, ʚʳʩʦʢʠʭ ʢʠʰʝʯʥʳʭ ʚʦʨʩʠʥʦʢ, ʧʣʦʪʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ. ɼʘʥʥʘʷ ʦʩʦʙʝʥ-
ʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦʚʳʰʝʥʥʫʶ ʚʩʘʩʳʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ 
ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʢʦʤʧʝʥʩʘʮʠʷ ʝʛʦ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʨʘʟʤʝʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʨʳʡ ʛʫʩʴ, ʧʠʱʝʚʘʨʝʥʠʝ, ʦʨʛʘʥʳ, ʤʦʨʬʦʤʝʪʨʠʷ, ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

 
Summary 

The paper presents the results of a morphological study of the organs of the digestive canal of one of the repre-
sentatives of the game birds of the Republic of Belarus ï the gray goose (Anser anser). 

It has been established that the mucous membrane of the glandular stomach is quite thick-walled, with a high 
density of complexly branched gastric glands per conventional unit of area, opening into numerous excretory ducts. The 
muscular plate of the mucous membrane of the glandular stomach is fragmented and some of its myocytes penetrate 
between the glands, which contributes to a more efficient removal of their secret. There is also a submucosal layer, 
which, in our opinion, is associated with the amount and composition of secreted gastric juice. This can explain the 
presence of a thick-walled muscular membrane in this part of the stomach. At the same time, the cuticle of the muscular 
part of the stomach is relatively thin, with a striated surface. In the mucous membrane of the small intestine, the pres-
ence of crypts, high intestinal villi and their dense arrangement relative to each other was established over the entire 
surface. This feature characterizes the increased suction capacity of the mucous membrane of the small intestine and is 
considered as compensation for its anatomical size. 

Keywords: gray goose, digestion, organs, morphometry, histological examination. 
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ɺɺɽɼɽʅʀɽ 
ʉʨʝʜʠ ʚʦʩʧʦʣʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʨʝ-

ʩʫʨʩʦʚ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʧʝʨʥʘʪʘʷ ʜʠʯʴ ʠʤʝ-
ʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʪʨʘʜʠʮʠ-
ʦʥʥʳʤ ʦʙʲʝʢʪʦʤ ʢʘʢ ʧʨʦʤʳʩʣʦʚʦʡ, ʪʘʢ ʠ 
ʣʶʙʠʪʝʣʴʩʢʦʡ ʦʭʦʪʳ [4, 10]. ʄʷʩʦ ʵʪʠʭ 
ʧʪʠʮ (ʩʝʨʳʝ ʛʫʩʠ, ʢʫʨʦʧʘʪʢʠ, ʪʝʪʝʨʝʚʘ, ʛʣʫ-
ʭʘʨʠ, ʨʷʙʯʠʢʠ, ʢʘʥʘʜʩʢʠʝ ʢʘʟʘʨʢʠ, ʚʘʣʴʜʰ-
ʥʝʧʳ ʠ ʜʨ.) ʦʪʣʠʯʘʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ ʚʢʫ-
ʩʦʤ, ʚʳʩʦʢʦʡ ʧʠʪʘʪʝʣʴʥʦʩʪʴʶ, ʩʯʠʪʘʝʪʩʷ 
ʚʳʩʦʢʦ ʜʠʝʪʠʯʝʩʢʠʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠ-
ʩʪʳʤ ʧʨʦʜʫʢʪʦʤ. ʇʨʠ ʵʪʦʤ ʜʘʥʥʘʷ ʢʘʪʝʛʦ-
ʨʠʷ ʧʪʠʮ ʠʛʨʘʝʪ ʚʘʞʥʝʡʰʫʶ ʙʠʦʣʦʛʠʯʝ-
ʩʢʫʶ ʨʦʣʴ ʚ ʢʨʫʛʦʚʦʨʦʪʝ ʚʝʱʝʩʪʚ  ʚ ʙʠʦʛʝʦ- 

ʮʝʥʦʟʘʭ, ʩʧʦʩʦʙʩʪʚʫʷ ʧʦʜʜʝʨʞʘʥʠʶ ʩʪʘ-
ʙʠʣʴʥʦʩʪʠ ʪʨʦʬʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʚ ʩʬʝʨʝ 
ʦʙʠʪʘʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ 
[8]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʥʠʞʝʥʠʝ ʟʘʧʘʩʦʚ 
ʧʝʨʥʘʪʦʡ ʜʠʯʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʦʙʱʝʛʦ ʩʦʢʨʘʱʝʥʠʷ ʧʣʦʱʘʜʠ ʩʚʦʡʩʪʚʝʥ-
ʥʳʭ ʫʛʦʜʠʡ, ʠʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʭʦʟʷʡʩʪʚʝʥ-
ʥʦʛʦ ʦʩʚʦʝʥʠʷ ʚʚʠʜʫ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝ-
ʩʪʚʘ ʦʭʦʪʥʠʢʦʚ-ʣʶʙʠʪʝʣʝʡ, ʥʘʣʠʯʠʷ ʭʠʱ-
ʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ ʩʘʤʠʭ 
ʧʪʠʮ [3, 9]. 

ʇʦ ʜʘʥʥʳʤ ʦʨʥʠʪʦʣʦʛʦʚ, ʚ ɹʝʣʘʨʫʩʠ 
ʩʝʨʳʝ ʛʫʩʠ (ʨʠʩʫʥʦʢ 1) ʛʥʝʟʜʷʪʩʷ ʪʦʣʴʢʦ ʚ 
ʧʦʡʤʝ  ʨʝʢʠ  ʇʨʠʧʷʪʴ  ʠ ʚ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘ- 
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ʩʪʠ, ʘ ʚ ʦʩʪʘʣʴʥʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ ʠʭ 
ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʚʝʩʝʥʥʠʭ ʠ 
ʦʩʝʥʥʠʭ ʧʝʨʝʣʝʪʦʚ ʥʘ ʟʠʤʦʚʢʫ ʠ ʦʙʨʘʪʥʦ. 
ʋʣʝʪʘʶʪ ʥʘ ʟʠʤʦʚʢʫ ʦʥʠ ʚ ʦʢʪʷʙʨʝ, ʚʦʟʚʨʘ-
ʱʘʶʪʩʷ ʚ ʘʧʨʝʣʝ. ɻʝʦʛʨʘʬʠʷ ʤʝʩʪ ʟʠʤʦʚʢʠ 
ʩʝʨʦʛʦ ʛʫʩʷ ʦʯʝʥʴ ʦʙʰʠʨʥʘʷ: ʠʭ ʩʪʘʠ ʤʦʞʥʦ 
ʚʩʪʨʝʪʠʪʴ ʥʘ ʘʬʨʠʢʘʥʩʢʦʤ ʠ ʝʚʨʦʧʝʡʩʢʦʤ 
ʧʦʙʝʨʝʞʴʝ, ʥʘ ʦʩʪʨʦʚʘʭ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, 
ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʠʪʘʷ, ʀʥʜʠʠ ʠ ʨʷʜʘ ʘʨʘʙ-
ʩʢʠʭ ʩʪʨʘʥ. ʄʝʩʪʦʤ ʢʦʨʤʝʞʢʠ ʤʦʛʫʪ ʙʳʪʴ 
ʧʨʦʰʣʦʛʦʜʥʠʝ ʧʦʣʷ ʛʦʨʦʭʘ ʠʣʠ ʢʫʢʫʨʫʟʳ, 
ʧʦʣʷ, ʟʘʩʝʷʥʥʳʝ ʦʟʠʤʳʤʠ ʢʫʣʴʪʫʨʘʤʠ. ɺʦ 
ʚʨʝʤʷ ʛʥʝʟʜʦʚʴʷ ʛʫʩʠ ʧʠʪʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 
ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʜʦʩʪʘʚʘʷ ʠʟ-ʧʦʜ 
ʚʦʜʳ ʝʝ ʤʷʛʢʠʝ ʩʪʝʙʣʠ ʠ ʢʦʨʝʰʢʠ [10]. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʥʘʫʯʥʳʝ ʧʫʙʣʠʢʘ-
ʮʠʠ ʧʦ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ ʚ ʦʩʥʦʚʥʦʤ ʩʦʜʝʨ-
ʞʘʪ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʩʪʨʦʝʥʠʶ ʠ ʤʦʨʬʦʤʝʪ-
ʨʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʠ-
ʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʪʠ-
ʮʳ [1, 2, 5]. ʇʨʠ ʵʪʦʤ ʚ ʦʪʥʦʰʝʥʠʠ ʜʠʢʠʭ 
ʧʪʠʮ ʧʦʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʝʜʢʦʩʪʴ, ʘ 
ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʥʦʩʷʪ ʦʪʨʳʚʦʯʥʳʡ ʠ 
ʨʘʟʨʦʟʥʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʮʝ-
ʣʴ ʁʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ̫ ʚʠʣʦʩʴ ʫʩʪʘ-
ʥʦʚʣʝʥʠʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʤʝʪʨʠ-
ʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʞʝʣʫʜʢʘ ʠ ʪʦʥʢʦʛʦ ʢʠ-
ʰʝʯʥʠʢʘ ʜʠʢʦʛʦ ʩʝʨʦʛʦ ʛʫʩʷ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʙʠʨʘʣʠ ʢʫʩʦʯʢʠ 

ʞʝʣʝʟʠʩʪʦʛʦ ʠ ʤʳʰʝʯʥʦʛʦ ʦʪʜʝʣʦʚ ʞʝʣʫʜʢʘ 
ʠ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ ʦʪ ʧʦʣʦʚʦʟʨʝ-
ʣʳʭ ʩʝʨʳʭ ʛʫʩʝʡ (n=5), ʜʦʙʳʪʳʭ ʧʦʩʨʝʜ-
ʩʪʚʦʤ ʦʪʩʪʨʝʣʘ ʥʘ ʩʝʟʦʥʥʦʡ ʦʭʦʪʝ. ʄʘʪʝʨʠ-
ʘʣ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10%-ʥʦʤ ʨʘʩʪʚʦʨʝ 
ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʠʥʘ [6] ʠ ʧʦʜʚʝʨʛʘʣʠ 
ʫʧʣʦʪʥʝʥʠʶ  ʧʫʪʝʤ  ʟʘʣʠʚʢʠ  ʚ  ʧʘʨʘʬʠʥ  ʧʦ  

ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ [7]. ʆʙʝʟʚʦʞʠʚʘ-
ʥʠʝ ʠ ʧʘʨʘʬʠʥʠʨʦʚʘʥʠʝ ʢʫʩʦʯʢʦʚ ʦʨʛʘʥʦʚ 
ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʘ ʜʣʷ ʛʠʩʪʦ-
ʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʪʢʘʥʝʡ çMICROM 
STP 120è (ɻʝʨʤʘʥʠʷ) ʪʠʧʘ çʂʘʨʫʩʝʣʴè. ɼʣʷ 
ʟʘʣʠʚʢʠ ʢʫʩʦʯʢʦʚ ʠ ʧʦʜʛʦʪʦʚʢʠ ʧʘʨʘʬʠʥʦ-
ʚʳʭ ʙʣʦʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ 
ʩʪʘʥʮʠʶ çMICROM EC 350è. ɻʠʩʪʦʣʦʛʠʯʝ-
ʩʢʠʝ ʩʨʝʟʳ ʢʫʩʦʯʢʦʚ ʦʨʛʘʥʦʚ, ʟʘʣʠʪʳʭ ʚ 
ʧʘʨʘʬʠʥ, ʛʦʪʦʚʠʣʠ ʥʘ ʨʦʪʦʨʥʦʤ (ʤʘʷʪʥʠʢʦ- 
ʚʦʤ) ʤʠʢʨʦʪʦʤʝ çMICROM HM 340 Eè. 
ɼʣʷ ʠʟʫʯʝʥʠʷ ʦʙʱʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝ-
ʥʠʡ ʩʨʝʟʳ ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠ- 
ʥʦʤ. ɼʝʧʘʨʘʬʠʥʠʨʦʚʘʥʠʝ ʠ ʦʢʨʘʰʠʚʘʥʠʝ 
ʛʠʩʪʦʩʨʝʟʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ çMICROM HMS 
70è. ʄʠʢʨʦʩʢʦʧʠʶ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʦʚ 
ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦ-
ʩʢʦʧʘ çɹʠʦʤʝʜ-6è. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʦ-
ʢʫʤʝʥʪʠʨʦʚʘʥʳ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝʤ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʡ ʩʠʩʪʝʤʳ ʩʯʠ-
ʪʳʚʘʥʠʷ ʠ ʚʚʦʜʘ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ çɼʉʄ-
510è, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʳ çScopePhotoè ʩ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʘʩʪʨʦʡʢʘʤʠ ʜʣʷ ʧʨʦ-
ʚʝʜʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʎʠʬ-
ʨʦʚʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʩʪʘʪʠʩʪʠ-
ʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Statys- 
tica 10.0 ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʩʠʩʪʝʤʳ Win- 
dows. ʅʘʟʚʘʥʠʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ 
ʧʨʠʚʦʜʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʝʞʜʫʥʘʨʦʜ-
ʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʥʦʤʝʥ-
ʢʣʘʪʫʨʦʡ [11]. 

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʝʥʢʘ ʞʝ-
ʣʝʟʠʩʪʦʛʦ ʦʪʜʝʣʘ ʞʝʣʫʜʢʘ ʩʝʨʦʛʦ ʛʫʩʷ 
ʩʦʩʪʦʠʪ ʠʟ ʩʣʠʟʠʩʪʦʡ, ʤʳʰʝʯʥʦʡ ʠ ʩʝʨʦʟ-
ʥʦʡ ʦʙʦʣʦʯʝʢ (ʨʠʩʫʥʦʢ 2). ʉʣʠʟʠʩʪʘʷ ʦʙʦ-
ʣʦʯʢʘ ʚʳʩʪʣʘʥʘ ʦʜʥʦʩʣʦʡʥʳʤ ʧʨʠʟʤʘʪʠʯʝ-
ʩʢʠʤ ʵʧʠʪʝʣʠʝʤ, ʦʙʣʘʜʘʶʱʠʤ ʩʝʢʨʝʪʦʨʥʦʡ 
ʘʢʪʠʚʥʦʩʪʴʶ. ʊʦʣʱʠʥʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯ-
ʢʠ ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ ʩʦʩʪʘʚʠʣʘ 
842,91Ñ24,18 ʤʢʤ. ʕʧʠʪʝʣʠʡ ʚ ʩʦʙʩʪʚʝʥʥʦʡ 
ʧʣʘʩʪʠʥʢʝ ʩʣʠʟʠʩʪʦʡ ʬʦʨʤʠʨʫʝʪ ʫʛʣʫʙʣʝ-
ʥʠʷ ï ʧʨʦʩʪʳʝ ʥʝʨʘʟʚʝʪʚʣʝʥʥʳʝ ʪʨʫʙʯʘʪʳʝ 
(ʧʦʚʝʨʭʥʦʩʪʥʳʝ) ʞʝʣʝʟʳ. ʉʣʠʟʠʩʪʘʷ ʦʙʦ-
ʣʦʯʢʘ ʦʙʨʘʟʫʝʪ ʚʦʟʚʳʰʝʥʠʷ, ʚ ʥʠʭ ʦʪʢʨʳ-
ʚʘʶʪʩʷ ʷʤʢʠ, ʢʦʪʦʨʳʝ ʥʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ 
ʩʨʝʟʘʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʞʝʣʝʟʠʩʪʳʝ ʤʝ- 
ʰʦʯʢʠ. ɺ ʧʨʦʩʚʝʪ ʤʝʰʦʯʢʦʚ ʦʪʢʨʳʚʘʶʪ-  
ʩʷ ʧʨʦʩʚʝʪʳ ʧʨʦʩʪʳʭ ʪʨʫʙʯʘʪʳʭ ʞʝʣʝʟ, 
ʬʦʨʤʠʨʫʶʱʠʝ ʛʣʫʙʦʢʠʝ ʞʝʣʝʟʳ (ʨʠʩʫʥʦʢ 
3). ʕʧʠʪʝʣʠʡ, ʚʳʩʪʠʣʘʶʱʠʡ ʞʝʣʝʟʳ, ʦʜ-
ʥʦʩʣʦʡʥʳʡ  ʢʫʙʠʯʝʩʢʠʡ.  ʄʝʞʜʫ  ʞʝʣʝʟʘʤʠ 

ʈʠʩʫʥʦʢ 1. ï ɺʥʝʰʥʠʡ ʚʠʜ  
ʩʝʨʳʭ ʛʫʩʝʡ (Anser anser)  
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ʨʳʭʣʘʷ ʚʦʣʦʢʥʠʩʪʘʷ ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʪʢʘʥʴ 
ʦʙʨʘʟʫʝʪ ʧʝʨʝʛʦʨʦʜʢʠ, ʚ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ 
ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ, ʩʢʦʧʣʝʥʠʷ ʣʠʤʬʦʮʠ-
ʪʦʚ ʠ ʧʫʯʢʠ ʧʨʦʜʦʣʴʥʦ ʥʘʧʨʘʚʣʝʥʥʳʭ ʛʣʘʜ-
ʢʠʭ ʤʠʦʮʠʪʦʚ. ʇʦʜʩʣʠʟʠʩʪʘʷ ʦʩʥʦʚʘ ʜʘʥʥʦ-
ʛʦ ʦʪʜʝʣʘ ʞʝʣʫʜʢʘ ʩʦʩʪʦʠʪ ʠʟ ʨʳʭʣʦʡ ʩʦ-
ʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. ɽʝ ʪʦʣʱʠʥʘ ʩʦʩʪʘʚʣʷ-
ʝʪ 83,14Ñ7,29 ʤʢʤ. ʄʳʰʝʯʥʘʷ ʦʙʦʣʦʯʢʘ 
ʩʦʩʪʦʠʪ  ʠʟ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʦʣʴʥʦʛʦ  ʠ ʥʘ- 

ʨʫʞʥʦʛʦ ʮʠʨʢʫʣʷʨʥʦʛʦ ʩʣʦʝʚ ʛʣʘʜʢʦʤʳ-
ʰʝʯʥʳʭ ʢʣʝʪʦʢ. ʊʘʢʞʝ ʫ ʩʝʨʳʭ ʛʫʩʝʡ ʚ ʞʝ-
ʣʝʟʠʩʪʦʤ ʞʝʣʫʜʢʝ ʟʘʤʝʪʝʥ ʪʦʥʢʠʡ ʧʦʜʩʝ-
ʨʦʟʥʳʡ ʧʨʦʜʦʣʴʥʦ ʥʘʧʨʘʚʣʝʥʥʳʡ ʩʣʦʡ 
ʛʣʘʜʢʠʭ ʤʠʦʮʠʪʦʚ. ʈʘʟʤʝʨ ʤʳʰʝʯʥʦʡ ʦʙʦ-
ʣʦʯʢʠ ï 1106,67Ñ98,04 ʤʢʤ. ʉʥʘʨʫʞʠ ʞʝ-
ʣʝʟʠʩʪʳʡ ʦʪʜʝʣ ʞʝʣʫʜʢʘ ʧʦʢʨʳʪ ʩʝʨʦʟʥʦʡ 
ʦʙʦʣʦʯʢʦʡ. 

 

1 ï ʩʝʨʦʟʥʘʷ ʦʙʦʣʦʯʢʘ; 2 ï ʤʳʰʝʯʥʘʷ 
ʦʙʦʣʦʯʢʘ; 3 ï ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ 
(ʛʣʫʙʦʢʠʝ ʩʣʦʞʥʳʝ ʞʝʣʝʟʳ)  

ʈʠʩʫʥʦʢ 2. ï ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ 
ʞʝʣʝʟʠʩʪʦʛʦ ʦʪʜʝʣʘ ʞʝʣʫʜʢʘ.  
ɻʝʤʘʪʦʢʩʠʣʠʥ ʠ ʵʦʟʠʥ, ʫʚ. Ĭ10  
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1 
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1 ï ʛʣʫʙʦʢʠʝ ʩʣʦʞʥʳʝ ʞʝʣʝʟʳ ʩʣʠʟʠʩʪʦʡ 
ʦʙʦʣʦʯʢʠ ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ; 
2 ï ʮʝʥʪʨʘʣʴʥʘʷ ʧʦʣʦʩʪʴ ʠ ʩʣʦʞʥʦ  
ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʚʪʦʨʠʯʥʳʝ  
ʚʳʚʦʜʥʳʝ ʧʨʦʪʦʢʠ 

ʈʠʩʫʥʦʢ 3. ï ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ 
ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʞʝʣʝʟʠʩʪʦʛʦ  
ʦʪʜʝʣʘ ʞʝʣʫʜʢʘ ʩʝʨʦʛʦ ʛʫʩʷ.  
ɻʝʤʘʪʦʢʩʠʣʠʥ ʠ ʵʦʟʠʥ, ʫʚ. Ĭ4  

ɺʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʤʳʰʝʯʥʦ-
ʛʦ ʦʪʜʝʣʘ ʞʝʣʫʜʢʘ ʩʝʨʦʛʦ ʛʫʩʷ ʧʦʢʨʳʚʘʝʪ 
ʨʦʛʦʚʦʝ ʚʝʱʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʦʙʨʘʟʫʝʪʩʷ ʩʝʢ-
ʨʝʪʦʨʥʳʤʠ ʢʣʝʪʢʘʤʠ ʞʝʣʝʟ ʞʝʣʫʜʢʘ 
(ʨʠʩʫʥʦʢ 4). ʕʪʦ ʚʝʱʝʩʪʚʦ ʙʝʣʢʦʚʦʡ ʧʨʠʨʦ-
ʜʳ ʠ ʬʦʨʤʠʨʫʝʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʫʪʠʢʫʣʫ. 
ʋ ʛʫʩʝʡ ʢʘʢ ʫ ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʭ ʧʪʠʮ ʢʫʪʠ-
ʢʫʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʥʢʘʷ, ʧʦʚʝʨʭʥʦʩʪʴ ʝʝ 
ʠʩʯʝʨʯʝʥʥʘʷ. ʊʦʣʱʠʥʘ ʢʫʪʠʢʫʣʳ ʤʳʰʝʯ- 
ʥʦʛʦ ʞʝʣʫʜʢʘ ʩʦʩʪʘʚʠʣʘ 218,62Ñ54,09 ʤʢʤ. 
ʇʦʜ ʨʦʛʦʚʳʤ ʚʝʱʝʩʪʚʦʤ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʦʜ-
ʥʦʩʣʦʡʥʳʡ ʧʨʠʟʤʘʪʠʯʝʩʢʠʡ ʵʧʠʪʝʣʠʡ. ɺ 
ʩʦʙʩʪʚʝʥʥʫʶ ʧʣʘʩʪʠʥʢʫ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯ-
ʢʠ ʧʦʛʨʫʞʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʩʪʳʝ 
ʥʝʨʘʟʚʝʪʚʣʝʥʥʳʝ ʪʨʫʙʯʘʪʳʝ ʞʝʣʝʟʳ. ʇʨʦ-
ʩʚʝʪ ʩʘʤʠʭ ʞʝʣʝʟ ʩʣʝʛʢʘ ʨʘʩʰʠʨʝʥ ʚ ʦʙʣʘ-
ʩʪʠ ʜʥʘ, ʠ ʦʥʠ ʚʳʩʪʣʘʥʳ ʦʜʥʦʩʣʦʡʥʳʤ ʢʫ-
ʙʠʯʝʩʢʠʤ ʵʧʠʪʝʣʠʝʤ. ʉʦʙʩʪʚʝʥʥʘʷ ʧʣʘʩʪʠʥ-
ʢʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʩʦʩʪʦʠʪ ʠʟ ʨʳʭʣʦʡ 
ʚʦʣʦʢʥʠʩʪʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. ɺ ʥʝʡ 
ʚʳʜʝʣʷʶʪ ʧʦʜʵʧʠʪʝʣʠʘʣʴʥʫʶ, ʤʝʞʞʝʣʝʟʠ-
ʩʪʫʶ ʠ ʧʦʜʞʝʣʝʟʠʩʪʫʶ ʟʦʥʳ. ʄʳʰʝʯʥʘʷ 
ʧʣʘʩʪʠʥʢʘ ʩʣʠʟʠʩʪʦʡ  ʦʙʦʣʦʯʢʠ  ʜʦʩʪʘʪʦʯʥʦ  

ʪʦʥʢʘʷ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʝʜʠʥʠʯʥʳʤʠ ʧʫʯʢʘ-
ʤʠ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ. ʇʦʜʩʣʠʟʠʩʪʘʷ ʦʩ-
ʥʦʚʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʧʣʦʪʥʦʡ ʚʦʣʦʢʥʠʩʪʦʡ 
ʥʝʦʬʦʨʤʣʝʥʥʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ, ʢ 
ʢʦʪʦʨʦʡ ʧʨʠʢʨʝʧʣʷʶʪʩʷ ʤʦʱʥʳʝ ʧʣʘʩʪʳ 
ʛʣʘʜʢʦʡ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʤʳʰʝʯʥʦʡ ʦʙʦ-
ʣʦʯʢʠ. ʋ ʩʝʨʳʭ ʛʫʩʝʡ ʧʦʜʩʣʠʟʠʩʪʘʷ ʦʩʥʦʚʘ 
ʜʦʩʪʘʪʦʯʥʦ ʪʦʥʢʘʷ ï 31,09Ñ7,12 ʤʢʤ. ʄʳ-
ʰʝʯʥʘʷ ʦʙʦʣʦʯʢʘ ʞʝʣʫʜʢʘ ʤʦʱʥʘʷ, ʦʙʨʘʟʦ-
ʚʘʥʘ ʧʣʘʩʪʘʤʠ ʛʣʘʜʢʦʡ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ, 
ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʠʤʝʶʪʩʷ ʩʦʝʜʠʥʠʪʝʣʴʥʦ-
ʪʢʘʥʥrʝ ʧʨʦʩʣʦʡʢʠ ʩ ʭʦʨʦh ʦ ʨʘʟʚʠʪrʤʠ 
ʢʦʣʣʘʛʝʥʦʚʳʤʠ ʠ ʵʣʘʩʪʠʯʝʩʢʠʤʠ ʚʦʣʦʢʥʘ-
ʤʠ ʠ ʩʦʩʫʜʘʤʠ. ʂʦʣʴʮʝʚʦʡ ʩʣʦʡ ʥʘ ʜʦʨ-
ʩʘʣʴʥʦʤ ʠ ʚʝʥʪʨʘʣʴʥʦʤ ʢʨʘʷʭ ʞʝʣʫʜʢʘ ʦʙ-
ʨʘʟʫʝʪ ʪʨʝʫʛʦʣʴʥʳʝ ʛʣʘʚʥʳʝ ʤʳʰʮʳ, ʤʝʞ-
ʜʫ ʢʦʪʦʨʳʤʠ ʥʘʭʦʜʷʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 
ʤʳʰʮʳ. ʊʦʣʱʠʥʘ ʜʘʥʥʦʡ ʦʙʦʣʦʯʢʠ ʞʝ-
ʣʫʜʢʘ ï 871,84Ñ69,03 ʤʢʤ. ʉʥʘʨʫʞʠ ʦʨʛʘʥʘ 
ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʝʨʦʟʥʘʷ ʦʙʦʣʦʯʢʘ, ʠʤʝ-
ʶʱʘʷ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʡ ʩʣʦʡ ʠ ʤʝ-
ʟʦʪʝʣʠʡ. 
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ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʪʦʥʢʦʛʦ ʦʪʜʝ-
ʣʘ ʢʠʰʝʯʥʠʢʘ ʩʝʨʳʭ ʛʫʩʝʡ ʧʨʝʜʩʪʘʚʣʝʥʘ 
ʦʜʥʦʩʣʦʡʥʳʤ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʢʘʝʤʯʘʪʳʤ 
ʵʧʠʪʝʣʠʝʤ, ʘ ʦʥ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ï ʙʦʢʘʣʦ-
ʚʠʜʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʙʦʣʴʰʦʡ ʜʠʘʤʝʪʨ ʢʦʪʦ-
ʨʳʭ ʩʦʩʪʘʚʠʣ 6,03Ñ0,2 ʤʢʤ, ʷʜʨʘ ï 4,02Ñ    
0,3 ʤʢʤ. ɹʦʢʘʣʦʚʠʜʥʳʝ ʢʣʝʪʢʠ ʥʘʭʦʜʠʣʠʩʴ 
ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʚʳʰʝʥʥʦʡ ʩʝʢʨʝʮʠʠ. ʇʦ-
ʚʝʨʭʥʦʩʪʴ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʩʪʝʥʢʠ ʪʦʥ-
ʢʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ ʦʙʨʘʟʫʝʪʩʷ ʟʘ ʩʯʝʪ 
ʩʣʦʞʥʦʡ ʘʨʭʠʪʝʢʪʦʥʠʢʠ ʝʝ ʨʝʣʴʝʬʘ ʠ ʢʨʠʧʪ ï 
ʪ.ʥ. ʦʙʱʝʢʠʰʝʯʥʳʭ ʞʝʣʝʟ (ʨʠʩʫʥʦʢ 5). ɺ 
ʩʪʝʥʢʝ ʢʠʰʝʯʥʠʢʘ ʤʝʞʜʫ ʢʨʠʧʪʘʤʠ ʙʳʣʠ 
ʦʙʥʘʨʫʞʝʥʳ ʤʠʦʮʠʪʳ, ʘ ʤʝʞʜʫ ʚʦʨʩʠʥʢʘ- 
ʤʠ ï ʩʣʠʟʴ ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ. ʅʘʣʠʯʠʝ ʧʦ ʚʩʝʡ 
ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʢʨʠʧʪ, 
ʜʣʠʥʘ ʚʦʨʩʠʥʦʢ (ʦʥʠ ʜʣʠʥʥʝʝ, ʯʝʤ ʫ ʤʣʝʢʦ-
ʧʠʪʘʶʱʠʭ) ʠ ʧʣʦʪʥʦʝ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʧʠ-
ʱʝʚʘʨʝʥʠʷ ʠ ʚʩʘʩʳʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ 
ʥʘ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʨʛʘʥʘ, ʯʪʦ ʤʦʞʥʦ ʨʘʩ-
ʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʢʦʤʧʝʥʩʘʮʠʶ ʝʛʦ ʜʣʠʥʳ. 
ʄʳʰʝʯʥʘʷ ʧʣʘʩʪʠʥʢʘ ʦʙʨʘʟʦʚʘʥʘ ʧʨʦʜʦʣʴ-
ʥʳʤʠ ʤʠʦʮʠʪʘʤʠ. ʇʦʜʩʣʠʟʠʩʪʘʷ ʦʩʥʦʚʘ 
ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʚʳʨʘʞʝʥʘ ʩʣʘʙʦ ʠ 
ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ. ʈʘʟʤʝʨ 
ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʫ ʠʟʫʯʘʝʤʦʛʦ ʚʠʜʘ 
ʧʪʠʮ ʩʦʩʪʘʚʣʷʝʪ 193,65Ñ38,11 ʤʢʤ. ʄʳʰʝʯ-
ʥʘʷ ʦʙʦʣʦʯʢʘ ʧʦʩʪʨʦʝʥʘ ʠʟ ʜʚʫʭ ʥʝʧʨʝʨʳʚ-
ʥʳʭ ʩʣʦʝʚ ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ: ʚʥʝʰ-
ʥʠʭ ï ʧʨʦʜʦʣʴʥʳʭ, ʚʥʫʪʨʝʥʥʠʭ ï ʢʦʣʴʮʝ-
ʚʳʭ. ʊʦʣʱʠʥʘ ʜʘʥʥʦʡ ʦʙʦʣʦʯʢʠ ʫ ʛʫʩʝʡ ʩʦ-
ʩʪʘʚʠʣʘ 94,17Ñ12,03 ʤʢʤ. ʉʝʨʦʟʥʘʷ ʦʙʦʣʦʯ-
ʢʘ ʩʦʩʪʦʠʪ ʠʟ ʨʳʭʣʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘ-
ʥʠ ʠ ʤʝʟʦʪʝʣʠʷ. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 

 
ɿɸʂʃʖʏɽʅʀɽ 

ʇʦʩʢʦʣʴʢʫ ʩʝʨʳʝ ʛʫʩʠ ʦʪʥʦʩʷʪʩʷ ʢ 
ʧʪʠʮʘʤ ʩ ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʤ ʪʠʧʦʤ ʪʨʦʬʠ-
ʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʪʦ ʜʘʥʥʘʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ 
ʦʩʦʙʝʥʥʦʩʪʴ ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ ʛʠʩʪʦʣʦʛʠʯʝ-
ʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʭ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ 
ʩʠʩʪʝʤʳ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ 
ʩʪʨʦʝʥʠʷ ʞʝʣʫʜʢʘ ʩʝʨʳʭ ʛʫʩʝʡ ʫʩʪʘʥʦʚʣʝ-
ʥʦ, ʯʪʦ ʩʪʝʥʢʘ ʞʝʣʝʟʠʩʪʦʛʦ ʠ ʤʳʰʝʯʥʦʛʦ 
ʦʪʜʝʣʦʚ ʩʦʩʪʦʠʪ ʠʟ 3 ʦʙʦʣʦʯʝʢ ï ʩʣʠʟʠʩʪʦʡ, 
ʤʳʰʝʯʥʦʡ ʠ ʩʝʨʦʟʥʦʡ. ʇʨʠ ʵʪʦʤ ʩʣʠʟʠʩʪʘʷ 
ʦʙʦʣʦʯʢʘ ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ ʜʦʩʪʘʪʦʯʥʦ 
ʪʦʣʩʪʦʩʪʝʥʥʘʷ, ʩ ʙʦʣʴʰʦʡ ʧʣʦʪʥʦʩʪʴʶ ʚʳ-
ʚʦʜʥʳʭ ʧʨʦʪʦʢʦʚ ʩʣʦʞʥʦ ʨʘʟʚʝʪʚʣʝʥʥʳʭ 
ʞʝʣʫʜʦʯʥʳʭ ʞʝʣʝʟ ʥʘ ʫʩʣʦʚʥʫʶ ʝʜʠʥʠʮʫ 
ʧʣʦʱʘʜʠ, ʦʪʢʨʳʚʘʶʱʠʭʩʷ ʚ ʤʥʦʛʦʯʠʩʣʝʥ-
ʥʳʝ ʚʳʚʦʜʥʳʝ ʧʨʦʪʦʢʠ. ʄʳʰʝʯʥʘʷ ʧʣʘ-
ʩʪʠʥʢʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʩʪʝʥʢʠ ʞʝʣʝʟʠ-
ʩʪʦʛʦ ʞʝʣʫʜʢʘ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʘ, ʠ ʦʪʜʝʣʴ-
ʥʳʝ ʝʝ ʤʠʦʮʠʪʳ ʧʨʦʥʠʢʘʶʪ ʤʝʞʜʫ ʩʣʦʞ-
ʥʳʤʠ ʞʝʣʝʟʘʤʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ 
ʵʬʬʝʢʪʠʚʥʦʤʫ ʚʳʚʝʜʝʥʠʶ ʩʝʢʨʝʪʘ ʞʝʣʝʟ. 
ʊʘʢʞʝ ʚ ʩʦʩʪʘʚʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʠʤʝ-
ʝʪʩʷ ʧʦʜʩʣʠʟʠʩʪʳʡ ʩʣʦʡ, ʯʪʦ, ʧʦ ʥʘʰʝʤʫ 
ʤʥʝʥʠʶ, ʩʚʷʟʘʥʦ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʠ ʩʦʩʪʘʚʦʤ 
ʚʳʜʝʣʷʝʤʦʛʦ ʞʝʣʫʜʦʯʥʦʛʦ ʩʦʢʘ. ʕʪʠʤ ʞʝ 
ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʠ ʥʘʣʠʯʠʝ ʚ ʜʘʥʥʦʤ ʦʪʜʝ-
ʣʝ ʞʝʣʫʜʢʘ ʪʦʣʩʪʦʩʪʝʥʥʦʡ ʤʳʰʝʯʥʦʡ ʦʙʦ-
ʣʦʯʢʠ. ʄʳʰʝʯʥʳʡ ʩʣʦʡ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯ-
ʢʠ ʠ ʧʦʜʩʣʠʟʠʩʪʘʷ ʦʩʥʦʚʘ ʠʤʝʶʪ ʧʨʦʜʦʣ-
ʞʝʥʠʝ ʠ ʚ ʤʳʰʝʯʥʦʤ ʦʪʜʝʣʝ ʞʝʣʫʜʢʘ ʫ ʩʝ-
ʨʦʛʦ ʛʫʩʷ. ʇʨʠ ʵʪʦʤ ʢʫʪʠʢʫʣʘ ʤʳʰʝʯʥʦʛʦ 
ʦʪʜʝʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʥʢʘʷ, ʩ ʠʩʯʝʨʯʝʥʥʦʡ 
ʧʦʚʝʨʭʥʦʩʪʴʶ. 

ʈʠʩʫʥʦʢ 5. ï ɸʨʭʠʪʝʢʪʦʥʠʢʘ ʩʪʝʥʢʠ  
ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʩʝʨʦʛʦ ʛʫʩʷ (ʩʪʨʝʣʢʠ 
ʩʣʝʚʘ ï ʢʨʠʧʪʳ, ʩʧʨʘʚʘ ï ʚʦʨʩʠʥʢʠ).  
ɻʝʤʘʪʦʢʩʠʣʠʥ ʠ ʵʦʟʠʥ, ʫʚ. Ĭ10  

1 ï ʢʫʪʠʢʫʣʘ; 2 ï ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ;  
3 ï ʧʦʜʩʣʠʟʠʩʪʘʷ ʦʩʥʦʚʘ;  
4 ï ʤʳʰʝʯʥʘʷ ʦʙʦʣʦʯʢʘ 

 

ʈʠʩʫʥʦʢ 4. ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ  
ʩʪʨʦʝʥʠʝ ʤʳʰʝʯʥʦʛʦ ʦʪʜʝʣʘ  
ʞʝʣʫʜʢʘ ʩʝʨʦʛʦ ʛʫʩʷ.  

ɻʝʤʘʪʦʢʩʠʣʠʥ ʠ ʵʦʟʠʥ, ʫʚ. Ĭ4 
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ʇʨʠ ʠʟʫʯʝʥʠʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ 
ʩʪʨʦʝʥʠʷ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ ʫʩʪʘ-
ʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʧʦ ʚʩʝʡ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ 
ʢʨʠʧʪ, ʚʳʩʦʢʠʭ ʢʠʰʝʯʥʳʭ ʚʦʨʩʠʥʦʢ ʠ ʙʦ-
ʣʝʝ ʧʣʦʪʥʦʝ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ.  ɼʘʥʥʘʷ  ʦʩʦ- 

ʙʝʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦʚʳʰʝʥʥʫʶ ʚʩʘ-
ʩʳʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯ-
ʢʠ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ ʠ ʨʘʩʩʤʘʪʨʠ-
ʚʘʝʪʩʷ ʢʘʢ ʢʦʤʧʝʥʩʘʮʠʷ ʝʛʦ ʘʥʘʪʦʤʠʯʝʩʢʦ-
ʛʦ ʨʘʟʤʝʨʘ. 
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Ʒ ʀʄʄʋʅʆʉʊʀʄʋʃʗʊʆʈ; 
 

Ʒ ʇʈʆʌʀʃɸʂʊʀʂɸ ʀ ʃɽʏɽʅʀɽ  
ʉʋɹʂʃʀʅʀʏɽʉʂʆɻʆ ʄɸʉʊʀʊɸ 
ʋ ʂʆʈʆɺ; 
 

Ʒ ʂʆʄʇʃɽʂʉʅɸʗ ʇʈʆʌʀʃɸʂʊʀʂɸ 
ʀ ʊɽʈɸʇʀʗ ʀʅʌɽʂʎʀʆʅʅʓʍ  
ɿɸɹʆʃɽɺɸʅʀʁ ʋ ʊɽʃʗʊ  
ʀ ʇʆʈʆʉʗʊ 

ȽȬȻȺɀȺȼ ɇɊɗɊɕɍɒɅɕɒɠɎ  
ɔɕɊɔɅɕɅɗ 
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ʅʘʫʤʝʥʢʦ ʊ.ɺ., ʚʨʘʯ ʚʳʩʰʝʡ ʢʘʪʝʛʦʨʠʠĮ 
ʂʨʠʢʘʣʦ ʀ.ʅ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴį 
 
ĭʇʦʣʝʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʇʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 
Įɻʦʤʝʣʴʩʢʠʡ ʦʙʣʘʩʪʥʦʡ ʎɻʕ ʠ ʆɿ, ʛ. ɻʦʤʝʣʴ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 
įʄʦʟʳʨʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʇ. ʐʘʤʷʢʠʥʘ, ʛ. ʄʦʟʳʨʴ, ʈʝʩʧʫʙʣʠʢʘ        
ɹʝʣʘʨʫʩʴ 
  

ʕʇʀɼɽʄʀʆʃʆɻʀʏɽʉʂɸʗ ʀ ʕʇʀɿʆʆʊʆʃʆɻʀʏɽʉʂɸʗ  
ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʃɽʇʊʆʉʇʀʈʆɿʅʆʁ ʀʅʌɽʂʎʀʀ  
ɺ ʖɻʆ-ɺʆʉʊʆʏʅʆʁ ʏɸʉʊʀ ɹɽʃʆʈʋʉʉʂʆɻʆ ʇʆʃɽʉʔʗ 

 

ʈʝʟʶʤʝ 
ʇʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ, ʦʪʨʘʞʘʶʱʠʝ ʤʥʦʛʦʣʝʪʥʶʶ ʜʠʥʘʤʠʢʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʣʝʧʪʦʩʧʠʨʦʟʦʤ ʣʶ-

ʜʝʡ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʨʝʛʠʦʥʝ ʙʝʣʦʨʫʩʩʢʦʛʦ ʇʦʣʝʩʴʷ. ɺʩʝʛʦ ʟʘ 32-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 255 ʩʣʫʯʘʝʚ ʣʝʧʪʦʩʧʠʨʦʟʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 31,3 % ʣʝʧʪʦʩʧʠʨʦʟʥʳʭ 
ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʨʝʩʧʫʙʣʠʢʝ. ɺ 79,5 % ʠʟʫʯʝʥʥʳʭ ʩʣʫʯʘʝʚ ʧʨʠʯʠʥʦʡ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʜʠʢʠʝ ʠ ʩʠʥʘʥʪʨʦʧʥʳʝ 
ʛʨʳʟʫʥʳ. ɺ ʩʳʚʦʨʦʪʢʘʭ ʢʨʦʚʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪʤʝʯʝʥʦ ʥʘʣʠʯʠʝ 
ʘʥʪʠʪʝʣ ʢ ʣʝʧʪʦʩʧʠʨʘʤ ʪʝʭ ʞʝ ʩʝʨʦʛʨʫʧʧ, ʯʪʦ ʠ ʫ ʙʦʣʴʥʳʭ ʣʶʜʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʧʪʦʩʧʠʨʦʟ, ʵʪʠʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ɻʦʤʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ. 
 

Summary 
The materials reflecting the long-term dynamics of the incidence of leptospirosis in people in the south-eastern 

region of the Belarusian Polesie are presented. In total, over a 32-year observation period, 255 cases of leptospirosis 
were registered in the Gomel region, which is 31,3 % leptospirosis of diseases in the country. In 79,5 % of the studied 
cases, the cause of the disease was wild and synanthropic rodents. In the blood sera of small mammals and farm ani-
mals, the presence of antibodies to leptospira of the same serogroups, as in sick people was noted. 

Keywords: leptospirosis, etiological structure, Gomel region. 
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ɺɺɽɼɽʅʀɽ 
ʃʝʧʪʦʩʧʠʨʦʟ (leptospirosis) ï ʧʨʠʨʦʜ-

ʥʦ-ʦʯʘʛʦʚʘʷ ʠʥʬʝʢʮʠʦʥʥʘʷ ʙʦʣʝʟʥʴ ʯʝʣʦʚʝ-
ʢʘ, ʜʦʤʘʰʥʠʭ ʠ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ, ʭʘʨʘʢʪʝ-
ʨʠʟʫʶʱʘʷʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʧʦʨʘʞʝʥʠ-
ʝʤ ʧʝʯʝʥʠ, ʧʦʯʝʢ ʠ ʩʦʩʫʜʦʚ. ɿʘʙʦʣʝʚʘʥʠʝ 
ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜ-
ʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʦʥʘʭ ʤʠʨʘ ʠ ʧʦ 
ʩʚʦʝʡ ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʨʦʜʦʣʞʘʝʪ ʟʘ-
ʥʠʤʘʪʴ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʠʨʦʜ-
ʥʦ-ʦʯʘʛʦʚʳʭ ʠʥʬʝʢʮʠʡ [5, 8, 16, 18]. ɺʩʝ-
ʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 
ʣʝʧʪʦʩʧʠʨʦʟ ʚʢʣʶʯʝʥ ʚ ʢʘʪʝʛʦʨʠʶ ʚʘʞʥʝʡ-
ʰʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝ-
ʨʘ. ɽʞʝʛʦʜʥʦ ʚ ʤʠʨʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʙʦʣʝʝ 
100 ʪʳʩʷʯ ʩʣʫʯʘʝʚ ʵʪʦʡ ʙʦʣʝʟʥʠ, ʦʢʦʣʦ 10 
ʪʳʩʷʯ ʧʨʦʪʝʢʘʶʪ ʚ ʪʷʞʝʣʦʡ ʬʦʨʤʝ [1, 17]. 

ɺʦʟʙʫʜʠʪʝʣʠ ʣʝʧʪʦʩʧʠʨʦʟʘ ʣʶʜʝʡ ʠ 
ʞʠʚʦʪʥʳʭ ï ʩʧʠʨʦʭʝʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʦ-
ʜʫ Leptospira, ʚʭʦʜʷʱʝʤʫ ʚ ʩʦʩʪʘʚ ʩʝʤʝʡ-
ʩʪʚʘ Leptospiraceae ʧʦʨʷʜʢʘ Spirochaetales. 
ʈʦʜ  Leptospira  ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʚʠʜʦʚ ï ʧʘ- 

ʨʘʟʠʪʠʯʝʩʢʦʛʦ L. interrogans ʠ ʩʘʧʨʦʬʠʪ-
ʥʦʛʦ L. biflexa. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʘʪʦʛʝ-
ʥʳ ʩʦʩʪʘʚʣʷʶʪ 23 ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ, 
ʚʢʣʶʯʘʶʱʠʝ ʙʦʣʝʝ 230 ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ 
ʚʘʨʠʘʥʪʦʚ ï ʩʝʨʦʪʠʧʦʚ [6].  

ʋʞʝ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʟʫʯʝʥʠʷ ʣʝʧʪʦ-
ʩʧʠʨʦʟʦʚ ʚ ɹʝʣʘʨʫʩʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘ-
ʙʦʣʝʚʘʝʤʦʩʪʴ ʦʙʫʩʣʦʚʣʠʚʘʣʘʩʴ ʥʘʣʠʯʠʝʤ 
ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʫʨʛʠʯʝʩʢʠʭ ʦʯʘʛʦʚ 
[10]. ʋ ʤʳʰʝʚʠʜʥʳʭ ʛʨʳʟʫʥʦʚ ʠ ʥʘʩʝʢʦʤʦ-
ʷʜʥʳʭ ʚ ʧʨʠʨʦʜʥʳʭ ʦʯʘʛʘʭ ʙʘʢʪʝʨʠʦʣʦʛʠ-
ʯʝʩʢʠ, ʩʝʨʦʣʦʛʠʯʝʩʢʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 
ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʦʩʠʪʝʣʴʩʪʚʦ ʣʝʧʪʦʩʧʠʨ 
ʛʨʫʧʧ icterohaemorrhagiae, pʦmona, grippʦ- 
typhosa, hebdomadis, bataviae, sorex. ʆʩ-
ʥʦʚʥʳʤ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʩʷ 
ʚʦʟʙʫʜʠʪʝʣʝʤ ʷʚʣʷʣʩʷ ʩʝʨʦʪʠʧ grippʦtypho-
sa, ʩʦʩʪʘʚʣʷʚʰʠʡ 92,5 % ʚʳʜʝʣʝʥʥʳʭ ʚʦʟ-
ʙʫʜʠʪʝʣʝʡ [4]. ɺ ʘʥʪʨʦʧʫʨʛʠʯʝʩʢʠʭ ʦʯʘʛʘʭ 
ʫ ʙʦʣʴʥʳʭ ʠ ʧʝʨʝʙʦʣʝʚʰʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ (ʩʚʠʥʝʡ, ʢʨʫʧʥʦʛʦ  
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʣʦʰʘʜʝʡ) ʧʦ ʜʘʥʥʳʤ [3] 
ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʩʝʨʦ- 
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ʪʠʧʳ pomona (58,1 %), muris (11,2 %), grip-
potyphosa, bataviae (7,4 %), ʨʝʞʝ saxko-
ebing, icterohaemorrhagiae ʠ sorex. 

ɺʦ ʚʨʝʤʷ ʧʝʨʚʦʛʦ ʘʢʪʠʚʥʦʛʦ ʧʨʦʷʚʣʝ-
ʥʠʷ ʦʯʘʛʦʚ (1945ï1973 ʛʛ.) ʚ ʙʝʣʦʨʫʩʩʢʦʤ 
ʇʦʣʝʩʴʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 18,0 % ʦʙʱʝʛʦ 
ʢʦʣʠʯʝʩʪʚʘ ʟʘʙʦʣʝʚʰʠʭ ʚ ɹʝʣʘʨʫʩʠ, ʚ ɻʦ-
ʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ï ʚʩʝʛʦ 6,6 %. ʆʩʥʦʚʥʘʷ 
ʯʘʩʪʴ ʟʘʙʦʣʝʚʰʠʭ ʣʝʧʪʦʩʧʠʨʦʟʦʤ (77,6 %) 
ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ ʩʝʚʝʨʥʫʶ ʠ ʮʝʥʪʨʘʣʴʥʫʶ 
ʯʘʩʪʠ ɹʝʣʘʨʫʩʠ [9].  

ʉ ʩʝʨʝʜʠʥʳ ʚʦʩʴʤʠʜʝʩʷʪʳʭ ʛʦʜʦʚ ʵʧʠ-
ʜʝʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʣʝʧʪʦʩʧʠʨʦʟʫ ʚ ʨʝ-
ʛʠʦʥʝ ʇʦʣʝʩʴʷ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪʩʷ. ɺʥʘ-
ʯʘʣʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʙʦʣʝʚʰʠʭ ʙʳʣʦ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʥʝʚʝʣʠʢʦ, ʥʦ ʠʤʝʣʦ ʚʳʨʘʞʝʥʥʫʶ 
ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ, ʜʦʩʪʠʛʥʫʚ ʚ   
1994ï1996 ʛʛ. 0,13ï0,25 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. 
ʥʘʩʝʣʝʥʠʷ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʢʦʣʠʯʝ-
ʩʪʚʦ ʟʘʙʦʣʝʚʰʠʭ ʣʝʧʪʦʩʧʠʨʦʟʦʤ ʫʚʝʣʠʯʠʚʘ-
ʝʪʩʷ ʠ, ʥʘʯʠʥʘʷ ʩ 1997 ʛʦʜʘ, ʜʦʩʪʠʛʘʝʪ ʩʚʦ-
ʠʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ (1,82 ʩʣʫʯʘʝʚ ʥʘ 
100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) [12, 13]. ɿʘ ʧʝʨʠʦʜ   
1985ï2005 ʛʛ. ʦʪʤʝʯʝʥʦ 151 ʟʘʙʦʣʝʚʘʥʠʝ 
ʣʝʧʪʦʩʧʠʨʦʟʦʤ (33,3 % ʚʳʷʚʣʝʥʥʳʭ ʩʣʫʯʘ-
ʝʚ ʙʦʣʝʟʥʠ ʚ ʨʝʩʧʫʙʣʠʢʝ ʚ ʮʝʣʦʤ). ʅʘ ʜʦʣʶ 
ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʭʦʜʠʪʩʷ 94,7 % 
ʩʣʫʯʘʝʚ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ (2006ï   
2022 ʛʛ.) ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ 
ʥʦʩʠʪ ʩʧʦʨʘʜʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ɽʞʝʛʦʜʥʦ 
ʚʳʷʚʣʷʝʪʩʷ ʦʪ 2 ʜʦ 38 ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʡ, 
ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʄʦʛʠʣʝʚʩʢʦʡ ʠ ɻʦʤʝʣʴ-
ʩʢʦʡ ʦʙʣʘʩʪʷʭ. ʇʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 
ʢʦʣʝʙʣʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ 0,02 ʜʦ 0,40 
ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ɺ ɻʦʤʝʣʴ-
ʩʢʦʤ ʨʝʛʠʦʥʝ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʦʪʤʝʯʘʝʪʩʷ  
30,6 % ʚʩʝʭ ʟʘʙʦʣʝʚʰʠʭ ʚ ʨʝʩʧʫʙʣʠʢʝ, ʧʦ-
ʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʥʘ 
ʫʨʦʚʥʝ ʦʪ 0,07 ʜʦ 1,11 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. 
ʥʘʩʝʣʝʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʢʦʣʝʙʘʥʠʷ ʟʘʙʦʣʝ-
ʚʘʝʤʦʩʪʠ ʧʦ ʛʦʜʘʤ, ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ 
ʫʩʪʘʥʦʚʣʝʥʘ ʚʳʨʘʞʝʥʥʘʷ ʵʧʠʜʝʤʠʯʝʩʢʘʷ 
ʪʝʥʜʝʥʮʠʷ ʢ ʨʦʩʪʫ ʢʘʢ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦ 
ʚʩʝʤ ʦʙʣʘʩʪʷʤ, ʪʘʢ ʠ ʚ ʩʪʨʘʥʝ ʚ ʮʝʣʦʤ. ʇʨʠ 
ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʴ ʪʝʤʧʘ ʧʨʠʨʦʩʪʘ ʜʣʷ ʈʝʩ-
ʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʩʦʩʪʘʚʣʷʝʪ 9,47 %, ʜʣʷ 
ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ï 9,20 % [11]. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʨʦʚʝʜʝʥʠʝ ʨʝʪʨʦ-
ʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʣʝʧʪʦ-
ʩʧʠʨʦʟʦʤ ʣʶʜʝʡ ʚ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 
1991ï2022 ʛʛ., ʦʧʨʝʜʝʣʝʥʠʝ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ 
ʩʪʨʫʢʪʫʨʳ ʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 
ʩʝʨʦʛʨʫʧʧ ʣʝʧʪʦʩʧʠʨ, ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ. 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷ-

ʣʠʩʴ ʜʘʥʥʳʝ ʦʬʠʮʠʘʣʴʥʦʛʦ ʫʯʝʪʘ ʟʘʙʦʣʝʚʘ-
ʝʤʦʩʪʠ ʣʝʧʪʦʩʧʠʨʦʟʦʤ ʣʶʜʝʡ ʠʟ ʫʯʝʪʥʦ-
ʦʪʯʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʝʞʝʛʦʜʥʳʭ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʙʶʣʣʝʪʝʥʝʡ 
ɻʦʤʝʣʴʩʢʦʛʦ ʦʙʣʘʩʪʥʦʛʦ ʮʝʥʪʨʘ ʛʠʛʠʝʥʳ, 
ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ, 
ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʣʘʙʦʨʘʪʦʨʠʠ ʦʩʦʙʦ ʦʧʘʩʥʳʭ 
ʠʥʬʝʢʮʠʡ ɻʦʤʝʣʴʩʢʦʛʦ ʦʙʣʘʩʪʥʦʛʦ 
ʎɻʕʠʆɿ, ʜʘʥʥʳʝ ʦʙʣʘʩʪʥʦʛʦ ʠ ʨʘʡʦʥʥʳʭ 
ʚʝʪʝʨʠʥʘʨʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʪʘʪʠ-
ʩʪʠʯʝʩʢʠʝ ʠʟʜʘʥʠʷ ʠ ʧʫʙʣʠʢʘʮʠʠ, ʢʦʪʦʨʳʝ 
ʩʦʜʝʨʞʘʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʵʧʠʜʝʤʠʯʝʩʢʦʡ ʠ 
ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʣʝʧʪʦʩʧʠʨʦʟʫ 
ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʨʝʛʠʦʥʝ ʙʝʣʦʨʫʩʩʢʦʛʦ 
ʇʦʣʝʩʴʷ.  

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʘ ʣʝʧʪʦʩʧʠʨʦʟ-
ʥʫʶ ʠʥʬʝʢʮʠʶ ʨʝʟʫʣʴʪʘʪʳ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ 250 ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʙʦʣʴ-
ʥʳʭ ʩ ʜʠʘʛʥʦʟʦʤ çʣʝʧʪʦʩʧʠʨʦʟè, 439090 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʳʚʦʨʦʪʦʢ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʙʦʣʝʝ 13 ʪʳʩ. ʩʳʚʦ-
ʨʦʪʦʢ ʢʨʦʚʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʊʝ-
ʩʪʦʤ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠ-
ʪʝʣ ʷʚʣʷʣʘʩʴ ʨʝʘʢʮʠʷ ʤʠʢʨʦʘʛʛʣʶʪʠʥʘʮʠʠ 
(ʈʄɸ) ʩ ʞʠʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʣʝʧʪʦʩʧʠʨ. ɺ 
ʢʘʯʝʩʪʚʝ ʘʥʪʠʛʝʥʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʠʢʨʦʦʨ-
ʛʘʥʠʟʤʳ 7 ʩʝʨʦʛʨʫʧʧ Leptospira interro-
gans: icterohaemorrhagiae, hebdomadis, ca-
nicola, australis, grippotyphosa, pomona, tar-
assovi. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʧʨʠʤʝʥʝʥʳ ʨʝʪʨʦ-
ʩʧʝʢʪʠʚʥʳʡ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʡ ʠ ʵʧʠʟʦ-
ʦʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʦʧʠʩʘʪʝʣʴʥʦ-ʦʮʝ- 
ʥʦʯʥʳʝ ʤʝʪʦʜʳ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ.  

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɺ ʩʪʨʫʢʪʫʨʝ ʧʨʠʨʦʜʥʦ-ʦʯʘʛʦʚʳʭ ʥʝ-

ʪʨʘʥʩʤʠʩʩʠʚʥʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ 
ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʣʝʧʪʦʩʧʠʨʦʟ ʟʘʥʠʤʘʝʪ 
ʚʝʜʫʱʝʝ ʤʝʩʪʦ. ʆʪʜʝʣʴʥʳʝ ʚʩʧʳʰʢʠ ʟʘʙʦ-
ʣʝʚʘʥʠʡ ʣʝʧʪʦʩʧʠʨʦʟʦʤ ʣʶʜʝʡ ʨʝʛʠʩʪʨʠʨʫ-
ʶʪʩʷ ʟʜʝʩʴ, ʥʘʯʠʥʘʷ ʩ 50-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ 
ʩʪʦʣʝʪʠʷ. ɿʘ ʧʝʨʠʦʜ 1952ï1959 ʛʛ. ʦʪʤʝʯʝ-
ʥʦ 173 ʩʣʫʯʘʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 7 ʘʜʤʠʥʠ-
ʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝ-
ʩʪʚʦ ʟʘʙʦʣʝʚʰʠʭ ʚʳʷʚʣʝʥʦ ʚ ɹʨʘʛʠʥʩʢʦʤ ʠ 
ʇʝʪʨʠʢʦʚʩʢʦʤ ʨʘʡʦʥʘʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 62 
ʠ 53 ʩʣʫʯʘʷ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʙʦʣʴʥʳʭ ʣʝʧʪʦʩʧʠʨʦʟʦʤ (99 ʯʝʣʦʚʝʢ) ʧʨʠ-
ʭʦʜʠʣʦʩʴ ʥʘ 1954 ʛ. ʆʯʘʛʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘ-
ʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 
ɹʦʣʴʥʳʝ ʚ ʥʠʭ ʦʪʤʝʯʘʣʠʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 
1ï3  ʣʝʪ,  ʟʘ  ʠʩʢʣʶʯʝʥʠʝʤ  ʪʝʨʨʠʪʦʨʠʡ ʂʘ- 
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ʣʠʥʢʦʚʠʯʩʢʦʛʦ, ɹʨʘʛʠʥʩʢʦʛʦ (4ï6 ʣʝʪ) ʠ 
ɼʦʙʨʫʰʩʢʦʛʦ (7ï9 ʣʝʪ) ʨʘʡʦʥʦʚ. 

ʇʦʩʣʝ ʧʝʨʠʦʜʘ ʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʙʣʘʛʦ-
ʧʦʣʫʯʠʷ (1975ï1984 ʛʛ.), ʩ ʩʝʨʝʜʠʥʳ 80-ʭ 
ʛʦʜʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚʥʦʚʴ. 
ɿʘ 12 ʣʝʪ (1985ï1996 ʛʛ.) ʚʳʷʚʣʝʥʦ 16 ʩʣʫ-
ʯʘʝʚ ʣʝʧʪʦʩʧʠʨʦʟʘ (13,9 % ʟʘʙʦʣʝʚʘʥʠʡ ʚ 
ʨʝʩʧʫʙʣʠʢʝ). ɹʦʣʴʥʳʝ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʯʝʪʳ-
ʨʝʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʘʭ. ʆʩʥʦʚʥʘʷ 
ʯʘʩʪʴ ʟʘʙʦʣʝʚʰʠʭ ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ ʪʝʨʨʠʪʦ-
ʨʠʶ ɻʦʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ, ʛʜʝ ʩʣʫʯʘʠ ʣʝʧʪʦ-
ʩʧʠʨʦʟʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ  
7 ʣʝʪ (ʚʦ ʚʩʝ ʛʦʜʳ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʙʦʣʝʚʘʥʠʡ 
ʚ ʦʙʣʘʩʪʠ) ʠ ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʣʦʩʴ 
81,3 % ʚʩʝʭ ʟʘʙʦʣʝʚʰʠʭ. ɺ ʄʦʟʳʨʩʢʦʤ, 
ʉʚʝʪʣʦʛʦʨʩʢʦʤ ʠ ʍʦʡʥʠʢʩʢʦʤ ʨʘʡʦʥʘʭ ʚ 
ʵʪʦʪ ʧʝʨʠʦʜ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʝʜʠʥʠʯʥʳʝ 
ʩʣʫʯʘʠ ʙʦʣʝʟʥʠ.  

ʈʝʟʢʠʡ ʧʦʜʲʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʨʠʭʦ-
ʜʠʪʩʷ ʥʘ 1997 ʛ., ʢʦʛʜʘ ʚ ʨʝʩʧʫʙʣʠʢʝ ʟʘʙʦ-
ʣʝʣʦ 55 ʯʝʣʦʚʝʢ, ʠʟ ʥʠʭ 29 (52,7 %) ï ʚ ɻʦ-
ʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ʈʦʩʪ ʯʠʩʣʘ ʟʘʙʦʣʝʚʘʥʠʡ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʩʴʤʠʜʝʩʷʪʳʤʠ ʛʦʜʘʤʠ 
ʩʦʩʪʘʚʠʣ 7ï14 ʨʘʟ. ɺ ʮʠʨʢʫʣʷʮʠʶ ʚʦʟʙʫʜʠ-
ʪʝʣʝʡ ʚʦʚʣʝʢʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʪʝʨʨʠʪʦ-
ʨʠʠ ʂʘʣʠʥʢʦʚʠʯʩʢʦʛʦ ʠ ʈʝʯʠʮʢʦʛʦ ʨʘʡʦʥʦʚ, 
ʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʟʘʙʦʣʝʚʰʠʭ (79,3 %) ʨʝʛʠ-
ʩʪʨʠʨʫʶʪʩʷ ʚʩʝ ʚ ʪʦʤ ʞʝ ɻʦʤʝʣʴʩʢʦʤ ʨʘʡʦʥʝ. 

ɺʩʝʛʦ ʟʘ ʧʝʨʠʦʜ ʩ 1991 ʧʦ 2022 ʛʛ. ʚ 
ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʙʝʣʦʨʫʩʩʢʦʛʦ ʇʦʣʝʩʴʷ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 255 ʩʣʫʯʘʝʚ ʣʝʧʪʦʩʧʠʨʦ-
ʟʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 31,3 % ʟʘʙʦʣʝʚʘʥʠʡ ʚ 
ʨʝʩʧʫʙʣʠʢʝ. ʏʝʪʢʦ ʚʳʨʘʞʝʥʥʦʡ ʮʠʢʣʠʯʥʦ-
ʩʪʠ ʚ ʜʠʥʘʤʠʢʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦ ʛʦʜʘʤ ʥʝ 
ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ, ʦʜʥʘʢʦ ʨʦʩʪ ʠ ʩʥʠʞʝʥʠʝ 
ʩʠʥʭʨʦʥʥʦ ʧʦʚʪʦʨʷʝʪ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʝ ʧʦ-
ʢʘʟʘʪʝʣʠ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. 

ʉʣʫʯʘʠ ʙʦʣʝʟʥʠ ʦʪʤʝʯʘʣʠʩʴ ʚ 19 (ʠʟ 
21) ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʘʭ. ʈʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʥʝʙʣʘʛʦʧʦʣʫʯ-
ʥʳʭ ʨʘʡʦʥʘʭ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠ-
ʯʠʷ. ʏʠʩʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ 
ʣʝʧʪʦʩʧʠʨʦʟʘ ʫ ʣʶʜʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʪ-
ʜʝʣʴʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʝʜʠʥʠʮ ʢʦʣʝʙ-
ʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1 ʜʦ 137 ʧʨʠ ʩʨʝʜʥʝʤ 
ʟʥʘʯʝʥʠʠ 13,4 ʩʣʫʯʘʷ ʥʘ ʨʘʡʦʥ. ɽʩʣʠ ʠʩ-
ʢʣʶʯʠʪʴ ʛʦʨʦʜ ɻʦʤʝʣʴ ʠ ɻʦʤʝʣʴʩʢʠʡ ʨʘʡ-
ʦʥ, ʛʜʝ ʩʣʫʯʘʠ ʙʦʣʝʟʥʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ 
ʥʘ ʧʨʦʪʷʞʝʥʠʠ 26 ʣʝʪ (ʠʟ 32-ʣʝʪʥʝʛʦ ʧʝʨʠ-
ʦʜʘ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʙʦʣʝʚʘʥʠ̫ ʚ ʦʙʣʘʩʪʠ) ʠ 
ʛʜʝ ʚʳʷʚʣʝʥʦ 137 (53,7 %) ʩʣʫʯʘʝʚ ʟʘʙʦʣʝ-
ʚʘʥʠʡ, ʚ ʦʩʪʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʟʘ 1991ï    
2022 ʛʛ. ʦʪʤʝʯʘʣʦʩʴ ʦʪ 1 ʜʦ 18 ʙʦʣʴʥʳʭ. ɿʘ 
ʚʝʩʴ ʧʝʨʠʦʜ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝ ʦʪʤʝʯʝʥʳ ʩʣʫ-
ʯʘʠ ʟʘʙʦʣʝʚʘʥʠʷ ʣʝʧʪʦʩʧʠʨʦʟʦʤ ʣʶʜʝʡ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ɽʣʴʩʢʦʛʦ ʠ ʅʘʨʦʚʣʷʥʩʢʦʛʦ 
ʨʘʡʦʥʦʚ. 

ɺ 250 ʩʣʫʯʘʷʭ ʢʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ 
ʧʦʜʪʚʝʨʞʜʝʥ ʩʝʨʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷʤʠ ʚ ʈʄɸ. ɺ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ 
ʣʝʧʪʦʩʧʠʨʦʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (1991ï     
2022 ʛʛ.) ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʩʝʨʦʣʦʛʠʯʝʩʢʠ-
ʤʠ ʛʨʫʧʧʘʤʠ ʣʝʧʪʦʩʧʠʨ ʷʚʣʷʶʪʩʷ ictero-
haemorrhagiae (30,0 %) ʠ hebdomadis   
(21,0 %). ɺ ʤʝʥʴʰʝʤ ʧʨʦʮʝʥʪʝ ʩʣʫʯʘʝʚ ʚ 
ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʙʦʣʴʥʳʭ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ 
ʘʥʪʠʪʝʣʘ ʢ ʣʝʧʪʦʩʧʠʨʘʤ canicola (13,5 %), 
australis (12,6 %), grippotyphosa (11,7 %). 
ɼʨʫʛʠʝ ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʨʝʛʠʩʪʨʠ-
ʨʫʶʪʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ: po-
mona ï 8,5 %, tarassovi ï 2,7 %. (ʨʠʩʫʥʦʢ 
1). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫ-
ʶʪ ʚ ʧʦʣʴʟʫ ʤʥʦʛʦʦʙʨʘʟʠʷ ʠʩʪʦʯʥʠʢʦʚ ʠ 
ʪʠʧʦʚ ʦʯʘʛʦʚ ʟʘʙʦʣʝʚʘʥʠʷ.  

ʈʠʩʫʥʦʢ 1. ï ʕʪʠʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʣʝʧʪʦʩʧʠʨʦʟʦʤ 
ʚ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 1991 ʧʦ 2022 ʛʛ. (ʚʩʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ) 
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ʆ ʰʠʨʦʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʨʘʟ-
ʥʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʦʯʘʛʦʚ ʠʥʬʝʢʮʠʠ ʛʦʚʦ-
ʨʠʪ ʠ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʝʨʦʛʨʫʧʧʦʚʦ-
ʛʦ ʘʥʪʠʛʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʣʝʧʪʦʩʧʠʨ, ʚʳʷʚ-
ʣʝʥʥʳʭ ʫ ʙʦʣʴʥʳʭ ʣʶʜʝʡ, ʧʦ ʘʜʤʠʥʠʩʪʨʘ-
ʪʠʚʥʳʤ ʨʘʡʦʥʘʤ. ɸʥʪʠʪʝʣʘ ʢ ʣʝʧʪʦʩʧʠʨʘʤ 
ʩʝʨʦʛʨʫʧʧʳ icterohaemorrhagiae ʦʙʥʘʨʫʞʠ-
ʚʘʣʠʩʴ ʚ ʩʳʚʦʨʦʪʢʘʭ ʢʨʦʚʠ ʙʦʣʴʥʳʭ ʣʶʜʝʡ 
ʥʘ ʪʝʨʨʠʪʦʨʠʠ 17 ʠʟ 19 ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 
ʨʘʡʦʥʦʚ, hebdomadis ï 15, grippotyphosa ï 
12,  canicola ï  11,  australis  ï 10, pomona  ï 8 

ʨʘʡʦʥʦʚ. ɺʦʟʙʫʜʠʪʝʣʠ ʩʝʨʦʛʨʫʧʧʳ tarasso-
vi ʚʳʷʚʣʝʥʳ ʫ ʙʦʣʴʥʳʭ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ɻʦʤʝʣʴʩʢʦʛʦ, ɹʫʜʘ-ʂʦʰʝ-
ʣʝʚʩʢʦʛʦ, ʈʦʛʘʯʝʚʩʢʦʛʦ, ʉʚʝʪʣʦʛʦʨʩʢʦʛʦ ʠ 
ʄʦʟʳʨʩʢʦʛʦ ʨʘʡʦʥʦʚ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝ-
ʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ï 174 ʠʟ     
333 ï ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʫ ʟʘʙʦʣʝʚʰʠʭ ɻʦ-
ʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ, ʧʨʠ ʵʪʦʤ ʚ ʢʨʦʚʠ ʙʦʣʴ-
ʥʳʭ ʯʘʱʝ ʚʩʝʛʦ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʘʥʪʠʪʝʣʘ 
ʢ ʣʝʧʪʦʩʧʠʨʘʤ ʩʝʨʦʛʨʫʧʧʳ icterohaemor-
rhagiae (36,2 %) (ʨʠʩʫʥʦʢ 2). 

ʈʠʩʫʥʦʢ 2. ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʝʨʦʛʨʫʧʧʦʚʦʛʦ ʘʥʪʠʛʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʣʝʧʪʦʩʧʠʨ,  
ʚʳʷʚʣʝʥʥʳʭ ʫ ʙʦʣʴʥʳʭ ʣʶʜʝʡ, ʚ ʨʘʟʨʝʟʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ  

ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ (1991ï2022 ʛʛ.) 

ʀʩʪʦʯʥʠʢ ʠʥʬʝʢʮʠʠ ʫʩʪʘʥʦʚʣʝʥ ʫ 234 
(91,8 %) ʙʦʣʴʥʳʭ ʠʟ 255, ʧʦʜʚʝʨʛʥʫʚʰʠʭʩʷ 
ʦʙʩʣʝʜʦʚʘʥʠʶ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ 79,5 % ʠʟʫ-
ʯʝʥʥʳʭ ʩʣʫʯʘʝʚ ʧʨʠʯʠʥʦʡ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚ-
ʣʷʣʠʩʴ ʜʠʢʠʝ ʠ ʩʠʥʘʥʪʨʦʧʥʳʝ ʛʨʳʟʫʥʳ, ʚ 
20,5 % ʩʣʫʯʘʝʚ ï ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʠ 
ʜʦʤʘʰʥʠʝ ʞʠʚʦʪʥʳʝ. ɺ 8,2 % ʩʣʫʯʘʝʚ ʠʩ-
ʪʦʯʥʠʢ ʠʥʬʝʢʮʠʠ ʥʝ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ.  

ʉʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ (ʚ 78,2 % 
ʩʣʫʯʘʝʚ) ʧʫʪʝʤ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʠ ʷʚʣʷʝʪ-
ʩʷ ʢʦʥʪʘʢʪʥʳʡ, ʢʦʛʜʘ ʚʦʟʙʫʜʠʪʝʣʴ ʧʨʦʥʠʢʘʣ 
ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʯʝʨʝʟ ʧʦʚʨʝʞʜʝʥʥʳʝ 
ʢʦʞʥʳʝ ʠ ʩʣʠʟʠʩʪʳʝ ʧʦʢʨʦʚʳ ʪʝʣʘ ʧʨʠ ʢʦʥ-
ʪʘʢʪʝ ʩ ʦʙʲʝʢʪʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʥ- 

ʪʘʤʠʥʠʨʦʚʘʥʥʳʤʠ ʚʳʜʝʣʝʥʠʷʤʠ ʜʠʢʠʭ ʧʦ-
ʟʚʦʥʦʯʥʳʭ, ʩʠʥʘʥʪʨʦʧʥʳʭ ʛʨʳʟʫʥʦʚ, ʙʦʣʴ-
ʥʳʭ ʠʣʠ ʧʝʨʝʙʦʣʝʚʰʠʭ ʜʦʤʘʰʥʠʭ ʠ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʀʥʬʠʮʠʨʦ-
ʚʘʥʠʝ ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚʦ ʚʨʝʤʷ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʪ ʥʘ ʜʘʯʥʳʭ 
ʫʯʘʩʪʢʘʭ, ʟʘʙʦʣʦʯʝʥʥʳʭ ʣʫʛʘʭ, ʧʘʩʪʙʠʱʘʭ, 
ʧʨʠ ʫʭʦʜʝ ʟʘ ʟʘʨʘʞʝʥʥʳʤʠ ʜʦʤʘʰʥʠʤʠ ʠ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʞʠʚʦʪʥʳʤʠ, ʧʨʠ 
ʟʘʙʦʝ ʞʠʚʦʪʥʳʭ ʠ ʨʘʟʜʝʣʢʝ ʪʫʰ. ɿʥʘʯʠ-
ʪʝʣʴʥʦ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʚʦʜʥʳʡ 
(10,3 %) ʠ ʧʠʱʝʚʦʡ (11,5 %) ʧʫʪʠ ʧʝʨʝʜʘʯʠ 
ʠʥʬʝʢʮʠʠ. 

  ï Icterohaemorrhagiae 
 

  ï Hebdomadis 
 

  ï Pomona 
 

  ï Canicola 
 

  ï Grippotyphosa 
 

  ï Australis 
 

  ï Tarassovi 
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ʈʠʩʫʥʦʢ 3. ï ʇʦʣʦʚʦʡ ʠ ʚʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ ʙʦʣʴʥʳʭ ʣʝʧʪʦʩʧʠʨʦʟʦʤ  
ʚ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, % (1991ï2022 ʛʛ.) 

ʉʨʝʜʠ ʟʘʙʦʣʝʚʰʠʭ 59,4 % ʤʫʞʯʠʥ ʠ 
40,6 % ʞʝʥʱʠʥ. ɺ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʦʪ 20 
ʜʦ 39 ʣʝʪ ʩʣʫʯʘʠ ʣʝʧʪʦʩʧʠʨʦʟʘ ʯʘʱʝ ʨʝʛʠ-
ʩʪʨʠʨʫʶʪʩʷ ʩʨʝʜʠ ʤʫʞʯʠʥ, ʥʘʯʠʥʘʷ ʩ 40-
ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ. ʂʦʣʠʯʝʩʪʚʦ ʟʘʙʦʣʝʚʰʠʭ 
ʞʝʥʱʠʥ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɿʘʙʦʣʝʚʘʥʠʷ ʥʘʠ-
ʙʦʣʝʝ ʯʘʩʪʦ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʩʨʝʜʠ ʪʨʫʜʦ-
ʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʚʦʟʨʘʩʪʝ 40ï49 ʣʝʪ 
(28,7 %) (ʨʠʩʫʥʦʢ 3). 

ʅʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʩʚʷʟʘʥʥʫʶ ʩ ʧʨʦ-
ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʧʨʠʭʦʜʠʪʩʷ 
31,6 % ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ (79 
ʩʣʫʯʘʝʚ ʠʟ 250).  ɺ 55,7 %  ʩʣʫʯʘʝʚ ï ɻʪʦ ʨʘ- 

ʙʦʪʥʠʢʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ (ʩʚʠ- 
ʥʦʚʦʜʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʤʦʣʦʯʥʦ-ʪʦʚʘʨ- 
ʥʳʝ ʬʝʨʤʳ, ʧʪʠʮʝʬʝʨʤʳ), ʚ 44,3 % ï ʨʘ-
ʙʦʪʥʠʢʠ ʞʠʨʦ- ʠ ʤʷʩʦʢʦʤʙʠʥʘʪʦʚ. ɻʨʫʧʧʘ 
çʧʨʦʯʠʝè (ʨʘʙʦʯʠʝ ʠ ʩʣʫʞʘʱʠʝ ʧʦ ʨʦʜʫ 
ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ʞʠʚʦʪʥʳʤʠ 
ʠ ʧʠʱʝʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʚʨʝʤʝʥʥʦ ʥʝ ʨʘ-
ʙʦʪʘʶʱʠʝ, ʧʝʥʩʠʦʥʝʨʳ) ʩʦʩʪʘʚʣʷʝʪ 68,4 % 
ʚʩʝʭ ʟʘʙʦʣʝʚʰʠʭ. ʀʟ ʥʠʭ ʣʶʜʠ ʧʝʥʩʠʦʥʥʦ-
ʛʦ ʚʦʟʨʘʩʪʘ, ʢʦʪʦʨʳʝ ʯʘʱʝ ʜʨʫʛʠʭ ʨʘʙʦʪʘ-
ʶʪ ʥʘ ʜʘʯʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʯʘʱʝ ʢʦʥʪʘʢʪʠʨʫ-
ʶʪ ʩ ʧʦʯʚʦʡ, ʩʦʩʪʘʚʣʷʶʪ 25,7 %.  

 

ʊʘʙʣʠʮʘ. ï ʉʝʨʦʛʨʫʧʧʳ ʣʝʧʪʦʩʧʠʨ, ʢ ʢʦʪʦʨʳʤ ʥʘʡʜʝʥʳ ʘʥʪʠʪʝʣʘ ʫ ʙʦʣʴʥʳʭ ʣʝʧʪʦʩʧʠʨʦʟʦʤ 
ʣʶʜʝʡ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʚ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ 

ʉʝʨʦʛʨʫʧʧʳ 
ʣʝʧʪʦʩʧʠʨ 

ʈʘʙʦʪʥʠʢʠ ʞʠʨʦ-  
ʠ ʤʷʩʦʢʦʤʙʠʥʘʪʦʚ, 

ʬʝʨʤ ʠ  
ʩʚʠʥʦʢʦʤʧʣʝʢʩʦʚ 

ʈʘʙʦʪʥʠʢʠ, ʧʦ ʨʦʜʫ  
ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝ  
ʩʚʷʟʘʥʥʳʝ ʩ  
ʞʠʚʦʪʥʳʤʠ ʠ  

ʧʠʱʝʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ 

ɺʨʝʤʝʥʥʦ ʥʝ 
ʨʘʙʦʪʘʶʱʠʝ 

ʇʝʥʩʠʦʥʝʨʳ 

ʘʙʩ. % ʘʙʩ. % ʘʙʩ. % ʘʙʩ. % 

Icterohaemorrhagiae 35 31,6 40 36,0 16 30,2 10 17,2 

Hebdomadis 19 17,1 16 14,4 11 20,8 23 39,7 

Canicola 19 17,1 15 13,5 6 11,3 5 8,6 

Australis 19 17,1 12 10,8 7 13,2 4 6,9 

Pomona 10 9,0 11 9,9 2 3,7 5 8,6 

Grippotyphosa 6 5,4 14 12,7 8 15,1 11 19,0 

Tarassovi 3 2,7 3 2,7 3 5,7 ï ï 

ʌʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 
ʣʝʧʪʦʩʧʠʨʦʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʧʦ ʧʦʣʦʚʦʤʫ, 
ʚʦʟʨʘʩʪʥʦʤʫ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʧʨʠʟʥʘ-
ʢʘʤ, ʧʦʢʘʟʘʣ, ʯʪʦ ʣʝʧʪʦʩʧʠʨʦʟʦʤ ʚ ɻʦʤʝʣʴ-
ʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʦʩʥʦʚʥʦʤ  ʙʦʣʝʶʪ  ʚʟʨʦʩʣʳʝ  

(98,8 % ʙʦʣʴʥʳʭ). ʉʨʝʜʠ ʜʝʪʝʡ ʜʦ 14 ʣʝʪ 
ʚʳʷʚʣʝʥʳ ʜʚʘ ʩʣʫʯʘʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʘ ʚʦʟ-
ʨʘʩʪʥʫʶ ʛʨʫʧʧʫ ʦʪ 15 ʜʦ 19 ʣʝʪ ʧʨʠʭʦʜʠʪ-
ʩʷ 3 ʩʣʫʯʘʷ ʣʝʧʪʦʩʧʠʨʦʟʘ. 
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ɺ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʣʝʧʪʦ-
ʩʧʠʨʦʟʘ ʩʨʝʜʠ ʞʠʚʦʪʥʦʚʦʜʦʚ ʠ ʨʘʙʦʪʥʠʢʦʚ 
ʤʷʩʦ- ʠ ʞʠʨʦʢʦʤʙʠʥʘʪʦʚ, ʨʘʙʦʪʥʠʢʦʚ, ʥʝ 
ʩʚʷʟʘʥʥʳʭ ʧʦ ʨʦʜʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʞʠʚʦʪ-
ʥʳʤʠ ʠ ʧʠʱʝʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʠ ʚʨʝʤʝʥʥʦ 
ʥʝ ʨʘʙʦʪʘʶʱʠʭ, ʧʨʝʚʘʣʠʨʫʶʪ ʣʝʧʪʦʩʧʠʨʳ 
ʩʝʨʦʛʨʫʧʧʳ icterohaemorrhagiae ï 31,6 %, 
36,0 % ʠ 30,2 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʛʨʫʧʧʝ 
ʣʠʮ ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʜʦʤʠʥʠʨʫʶʱʝʡ 
ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʦʡ ʣʝʧʪʦʩʧʠʨ ʷʚʣʷʝʪ-
ʩʷ hebdomadis (39,7 %) (ʪʘʙʣʠʮʘ). 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ 
ʣʝʧʪʦʩʧʠʨʦʟʦʤ ʧʦ ʤʝʩʷʮʘʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 
ʦ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʦʡ ʦʩʝʥʥʝʡ ʩʝʟʦʥʥʦʩʪʠ 
ʧʨʦʷʚʣʝʥʠʷ ʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʩ 
ʜʦʩʪʘʪʦʯʥʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ï ʦ ʨʝʘʣʠʟʘ-
ʮʠʠ ʢʦʥʪʘʢʪʥʦʛʦ ʧʫʪʠ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʠ. 
ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʩʝʟʦʥ-
ʥʦʩʪʠ ʵʪʦʡ ʠʥʬʝʢʮʠʠ ʚ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ 
ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ (1999ï
2021 ʛʛ.). ʉʫʤʤʘʨʥʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʟʘʙʦʣʝ-
ʚʘʝʤʦʩʪʴ  ʧʨʠʭʦʜʠʪʩʷ  ʥʘ ʥʦʷʙʨʴ ʤʝʩʷʮ (ʠʥ- 

ʬʠʮʠʨʦʚʘʣʦʩʴ 14,7 % ʦʪ ʚʩʝʭ ʙʦʣʴʥʳʭ), ʥʘ 
3 ʦʩʝʥʥʠʭ ʤʝʩʷʮʘ ï ʩʚʳʰʝ 34,0 % ʟʘʙʦʣʝʚʘ-
ʥʠʡ, ʯʪʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝ-
ʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʤʳʰʝʚʠʜʥʳʭ ʛʨʳʟʫʥʦʚ 
ʠ ʩʝʨʳʭ ʢʨʳʩ ʚ ʞʠʣʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
ʧʦʤʝʱʝʥʠʷʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ ʭʦʣʦʜ-
ʥʦʝ ʚʨʝʤʷ ʛʦʜʘ. ʅʘ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʧʨʠʭʦ-
ʜʠʪʩʷ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʟʘʨʘʞʝʥʠʡ, ʩʚʷʟʘʥ-
ʥʳʭ ʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʨʘʙʦʪʘʤʠ. 
ɿʘʨʘʞʝʥʠʷ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʢʦʥʪʘʢʪʝ 
ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʝʢʮʠʠ, ʥʘʧʨʠʤʝʨ, ʦʪ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʪʦʞʝ ʯʘ-
ʱʝ ʙʳʚʘʶʪ ʦʩʝʥʴʶ, ʭʦʪʷ ʩʘʤʠ ʞʠʚʦʪʥʳʝ 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘʨʘʞʘʶʪʩʷ ʚ ʪʝʧʣʳʡ 
ʧʝʨʠʦʜ ʛʦʜʘ [5]. ɺ ʮʝʣʦʤ ʩʫʤʤʘʨʥʦʝ ʨʘʩ-
ʧʨʝʜʝʣʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦ ʩʝʟʦʥʘʤ ʛʦʜʘ, 
(ʥʘ 3 ʣʝʪʥʠʭ ʤʝʩʷʮʘ ʧʨʠʭʦʜʠʪʩʷ 23,7 %, ʥʘ 
ʚʝʩʝʥʥʠʝ ʤʝʩʷʮʳ ï 20,0 %, ʥʘ ʟʠʤʥʠʡ ʩʝʟʦʥ ï 
22,1 %) ʥʦʩʠʪ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʨʘʚʥʦʤʝʨ-
ʥʳʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝ- 
ʧʝʥʠ ʥʘ ʢʦʥʪʘʢʪʥʳʡ ʭʘʨʘʢʪʝʨ ʟʘʨʘʞʝʥʠʡ. 

ʈʠʩʫʥʦʢ 4. ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʣʝʧʪʦʩʧʠʨʦʟʦʤ ʧʦ ʤʝʩʷʮʘʤ ʛʦʜʘ, % 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʵʧʠʜʝ-
ʤʠʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʤʥʝʟʝ ʟʥʘʯʠʪʝʣʴʥʳʡ 
ʧʨʦʮʝʥʪ ʟʘʙʦʣʝʚʰʠʭ ʫʢʘʟʳʚʘʣ ʥʘ ʥʝʧʦʩʨʝʜ-
ʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʩ ʦʙʲʝʢʪʘʤʠ ʦʢʨʫʞʘʶ-
ʱʝʡ ʩʨʝʜʳ, ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʳʤʠ ʚʳʜʝʣʝ-
ʥʠʷʤʠ ʛʨʳʟʫʥʦʚ, ʠ ʢʦʥʪʘʢʪ ʩ ʜʦʤʘʰʥʠʤʠ 
ʞʠʚʦʪʥʳʤʠ ʧʨʠ ʫʭʦʜʝ ʟʘ ʥʠʤʠ,  ʥʘʤʠ  ʧʨʦʘ- 

ʥʘʣʠʟʠʨʦʚʘʥʘ ʧʦʨʘʞʝʥʥʦʩʪʴ ʵʪʠʭ ʥʦʩʠʪʝ-
ʣʝʡ ʣʝʧʪʦʩʧʠʨʘʤʠ. 

ɿʘ ʧʝʨʠʦʜ ʩ 1991 ʧʦ 2003 ʛʛ. ʦʙʩʣʝ-
ʜʦʚʘʥʦ ʥʘ ʥʘʣʠʯʠʝ ʘʥʪʠʪʝʣ ʣʝʧʪʦʩʧʠʨ 3764 
ʤʠʢʨʦʤʘʤʤʘʣʠʡ, ʦʪʣʦʚʣʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦ-
ʨʠʠ ʨʘʡʦʥʦʚ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ɸʥʪʠʪʝ-
ʣʘ ʢ ʚʦʟʙʫʜʠʪʝʣʷʤ ʣʝʧʪʦʩʧʠʨʦʟʘ ʦʙʥʘʨʫʞʝ- 



 

 
1/2023 ʕʢʦʣʦʛʠʷ ʠ ʞʠʚʦʪʥʳʡ ʤʠʨ 23 

 

ʥʳ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ 10 ʚʠʜʦʚ ʜʠʢʠʭ ʠ 
ʩʠʥʘʥʪʨʦʧʥʳʭ ʞʠʚʦʪʥʳʭ. ʆʙʱʠʡ ʧʨʦʮʝʥʪ 
ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ ʦʙʩʣʝʜʦʚʘʥ-
ʥʳʭ ʚʠʜʦʚ ʛʨʳʟʫʥʦʚ ʩʦʩʪʘʚʠʣ 4,0 %. 
ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴ-
ʪʘʪʦʚ ʈʄɸ ï 46 (30,1 %) ï ʧʦʣʫʯʝʥʦ ʫ ʧʦ-
ʣʝʚʦʢ ʨʳʞʠʭ, 26 (16,9 %) ï ʫ ʤʳʰʠ ʞʝʣʪʦ-
ʛʦʨʣʦʡ, ʤʳʰʠ ʜʦʤʦʚʦʡ ï 19 (12,4 %), ʧʦ-
ʣʝʚʢʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ï 18 (11,8 %) [15]. ʇʦ 
ʜʘʥʥʳʤ [2], ʫ ʤʳʰʝʚʠʜʥʳʭ ʛʨʳʟʫʥʦʚ ʠ 
ʥʘʩʝʢʦʤʦʷʜʥʳʭ ʚ ɻʦʤʝʣʴʩʢʦʤ ʨʝʛʠʦʥʝ ʮʠʨ-
ʢʫʣʠʨʫʝʪ 5 ʦʩʥʦʚʥʳʭ ʩʝʨʦʛʨʫʧʧ ʣʝʧʪʦ-
ʩʧʠʨ: icterohaemorrhagiae, grippʦtyphosa, 
pomona, hebdomadis, canicola. ɼʦʤʠʥʠʨʫʶ-
ʱʠʤʠ ʩʝʨʦʛʨʫʧʧʘʤʠ ʣʝʧʪʦʩʧʠʨ ʷʚʣʷʶʪʩʷ 
icterohaemorrhagiae (2,2 %) ʠ grippʦtyphosa     
(1,6 %). ɺ ʪʝʯʝʥʠʝ 1998ï2002 ʛʛ. ʫ ʛʨʳʟʫ-
ʥʦʚ ʚʳʷʚʣʷʣʠʩʴ ʘʥʪʠʪʝʣʘ ʢ 7 ʩʝʨʦʛʨʫʧʧʘʤ 
ʣʝʧʪʦʩʧʠʨ. ʇʨʝʦʙʣʘʜʘʣʠ ʩʝʨʦʛʨʫʧʧʳ ic-
terohaemorrhagiae (53,8 %), grippotyphosa 
(23,1 %). ʂʨʦʤʝ ʪʦʛʦ, ʦʪʤʝʯʘʣʩʷ ʚʳʩʦʢʠʡ 
ʧʨʦʮʝʥʪ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ʩʠʥʘʥʪʨʦʧʥʳʭ  

ʛʨʳʟʫʥʦʚ (1,12 %), ʧʨʠʯʝʤ ʥʘʠʙʦʣʝʝ ʚʳʩʦ-
ʢʘʷ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʤʳ-
ʰʝʡ ʜʦʤʦʚʳʭ ï 2,4 % ʠ ʢʨʳʩ ʩʝʨʳʭ ï 2,1 % 
[7]. ɺ 2004ï2008 ʛʛ. ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʝʨʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ 
7767 ʤʳʰʝʚʠʜʥʳʭ ʛʨʳʟʫʥʦʚ ʠ ʥʘʩʝʢʦʤʦʷʜ-
ʥʳʭ 9 ʚʠʜʦʚ 112 ʦʩʦʙʝʡ (1,4 %) ʦʢʘʟʘʣʠʩʴ 
ʣʝʧʪʦʩʧʠʨʦʥʦʩʠʪʝʣʷʤʠ. 

ʇʨʠ ʵʪʦʤ ʦʙʥʘʨʫʞʝʥʳ ʩʧʝʮʠʬʠʯʝ-
ʩʢʠʝ ʘʥʪʠʪʝʣʘ ʢ ʣʝʧʪʦʩʧʠʨʘʤ 6 ʩʝʨʦʛʨʫʧʧ, 
ʠʟ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʚʝʨʴ-
ʢʦʚ ʠʤʝʶʪ ʘʥʪʠʪʝʣʘ ʩʝʨʦʪʠʧʘ icterohaemor-
rhagiae (39,3 %), australis (18,8 %), grippo-
typhosa (14,3 %) [14]. 

ʆʙʱʠʡ ʧʨʦʮʝʥʪ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ 
ʧʦʧʫʣʷʮʠʡ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ ʛʨʳʟʫʥʦʚ 
(ʤʳʰʴ ʜʦʤʦʚʘʷ, ʢʨʳʩʘ ʩʝʨʘʷ) ʚ 2020ï     
2022 ʛʛ. ʩʦʩʪʘʚʠʣ 2,3 %. ɺ ʩʳʚʦʨʦʪʢʘʭ ʢʨʦ-
ʚʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʦʪʤʝʯʝʥʦ ʥʘʣʠ-
ʯʠʝ ʘʥʪʠʪʝʣ ʢ ʣʝʧʪʦʩʧʠʨʘʤ ʪʝʭ ʞʝ ʩʝʨʦ-
ʛʨʫʧʧ, ʯʪʦ ʠ ʫ ʥʘʩʝʣʝʥʠʷ (ʨʠʩʫʥʦʢ 5). 

ʈʠʩʫʥʦʢ 5. ï ʎʠʨʢʫʣʷʮʠʷ ʚʦʟʙʫʜʠʪʝʣʝʡ ʣʝʧʪʦʩʧʠʨʦʟʘ  
ʚ ʧʦʧʫʣʷʮʠʠ ʛʨʳʟʫʥʦʚ (ɻʦʤʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ, 2020ï2022 ʛʛ.) 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʨʛʘʥʘʤʠ 
ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ ʚ 1993ï2002 ʛʛ. 
439090 ʛʦʣʦʚ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʣʝʧʪʦ-
ʩʧʠʨʳ ʨʘʟʣʠʯʥʳʭ ʩʝʨʦʪʠʧʦʚ ʦʙʥʘʨʫʞʝʥʳ ʫ 
30929 ʞʠʚʦʪʥʳʭ (7,0 %). ʇʨʠʯʝʤ ʩʝʨʦʪʠʧ 
icterohaemorrhagiae ʩʦʩʪʘʚʠʣ 28,2 %, ʘ ʩʳï 
ʚʦʨʦʪʢʠ   ʩʦ  ʩʤʝʰʘʥʥʳʤ  ʪʠʧʦʤ   ʠʥʚʘʟʠʠ ï  

21,6 %. ɺ ʩʳʚʦʨʦʪʢʘʭ ʢʨʦʚʠ ʢʨʫʧʥʦʛʦ ʨʦ-
ʛʘʪʦʛʦ ʩʢʦʪʘ, ʧʦ ʵʪʠʤ ʜʘʥʥʳʤ, ʧʨʝʦʙʣʘʜʘ-
ʶʪ ʣʝʧʪʦʩʧʠʨʳ ʩʝʨʦʚʘʨʘ hebdomadis     
(60,4 % ʦʪ ʚʩʝʭ ʦʙʥʘʨʫʞʝʥʥʳʭ ʩʝʨʦʪʠʧʦʚ), 
ʣʦʰʘʜʝʡ ï grippʦtyphosa (40,3 %), ʩʚʠʥʝʡ ï 
icterohaemorrhagiae (40,9 %) ʠ pʦmona     
(22,0 %). ʇʦ ʜʘʥʥʳʤ [15], ʚ ʩʳʚʦʨʦʪʢʘʭ ʠʥ- 
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ʬʠʮʠʨʦʚʘʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠ-
ʚʦʪʥʳʭ ʦʙʥʘʨʫʞʝʥʳ ʘʥʪʠʪʝʣʘ ʫ ʣʦʰʘʜʝʡ ʠ 
ʩʚʠʥʝʡ ʢ 5 ʩʝʨʦʛʨʫʧʧʘʤ ʣʝʧʪʦʩʧʠʨ, ʫ ʢʨʫʧ-
ʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ï ʢ 6. ɼʦʤʠʥʠʨʫʶʱʠʤʠ 
ʩʝʨʦʛʨʫʧʧʘʤʠ ʣʝʧʪʦʩʧʠʨ, ʮʠʨʢʫʣʠʨʫʶʱʠʤʠ 
ʩʨʝʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʷʚʣʷʶʪʩʷ 
icterohaemorrhagiae (30,6 %), hebdomadis 
(19,8 %), grippʦtyphosa (12,7 %). 

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫ-
ʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʣʝʧʪʦʩʧʠʨʦʟʥʦʡ ʠʥʬʝʢ-
ʮʠʠ ʚ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʚʝʜʫʱʫʶ ʨʦʣʴ 
ʠʛʨʘʶʪ ʧʨʠʨʦʜʥʳʝ ʦʯʘʛʠ, ʚ 81,2 % ʩʣʫʯʘʝʚ 
ʟʘʨʘʞʝʥʠʝ ʣʶʜʝʡ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʧʨʠʨʦʜ-
ʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʠ ʵʪʦʤ ʚ ʢʨʦʚʠ ʙʦʣʴʥʳʭ 
ʯʘʱʝ ʚʩʝʛʦ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʘʥʪʠʪʝʣʘ ʢ 
Leptospira icterohaemorrhagiae ʠ L. hebdo-
madis, ʦʩʥʦʚʥʳʤʠ ʥʦʩʠʪʝʣʷʤʠ ʢʦʪʦʨʳʭ ʚ 
ʧʨʠʨʦʜʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʷʚʣʷʶʪʩʷ ʩʝʨʳʝ 
ʢʨʳʩʳ ʠ ʜʦʤʦʚʳʝ ʤʳʰʠ. ʈʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ 
ʛʨʳʟʫʥʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝ-
ʣʷʤʠ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ʟʚʝʨʴʢʦʚ ʩʦʟʜʘʶʪ 
ʧʨʷʤʫʶ ʫʛʨʦʟʫ ʟʘʨʘʞʝʥʠʷ ʣʶʜʝʡ, ʘ ʪʘʢʞʝ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪ-
ʥʳʭ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʪʦʡ-
ʢʠʭ ʚʪʦʨʠʯʥʳʭ ʘʥʪʨʦʧʫʨʛʠʯʝʩʢʠʭ ʦʯʘʛʦʚ 
ʠʥʬʝʢʮʠʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʭʦʟʷʡʩʪʚʘʭ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ, ʞʠʚʦʪʥʦʚʦʜʯʝ-
ʩʢʠʭ ʬʝʨʤʘʭ, ʤʷʩʦʢʦʤʙʠʥʘʪʘʭ.  

 
ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʝʧʪʦʩʧʠʨʦʟ ʷʚʣʷ-
ʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʶʛʦ-
ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʙʝʣʦʨʫʩʩʢʦʛʦ ʇʦʣʝʩʴʷ. ɿʘ 
ʧʝʨʠʦʜ ʩ 1991 ʧʦ 2022 ʛʛ. ʟʜʝʩʴ ʟʘʨʝʛʠʩʪʨʠ-
ʨʦʚʘʥʦ 255 ʩʣʫʯʘʝʚ ʣʝʧʪʦʩʧʠʨʦʟʘ, ʯʪʦ ʩʦ-
ʩʪʘʚʣʷʝʪ 31,3 % ʚʩʝʭ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ 
ʣʝʧʪʦʩʧʠʨʦʟʦʤ ʣʶʜʝʡ ʚ ɹʝʣʘʨʫʩʠ ʠ 94,4 % 
ʟʘʙʦʣʝʚʰʠʭ ʚ ɹʝʣʦʨʫʩʩʢʦʤ ʇʦʣʝʩʴʝ 
(ɹʨʝʩʪʩʢʘʷ, ɻʦʤʝʣʴʩʢʘʷ ʦʙʣʘʩʪʠ). 

ʉʣʫʯʘʠ ʙʦʣʝʟʥʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʚ 
19 (ʠʟ 21) ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʦʙʣʘ-
ʩʪʠ. ʅʘʠʙʦʣʝʝ ʥʘʧʨʷʞʝʥʥʘʷ ʵʧʠʜʝʤʠʯʝʩʢʘʷ 
ʩʠʪʫʘʮʠʷ ʧʦ ʣʝʧʪʦʩʧʠʨʦʟʫ ʦʪʤʝʯʘʝʪʩʷ ʚ ʛ. 
ɻʦʤʝʣʴ ʠ ɻʦʤʝʣʴʩʢʦʤ ʨʘʡʦʥʝ, ʛʜʝ ʟʘʙʦʣʝʚʘ-
ʝʤʦʩʪɹ ʚr ʚ̫ʣ̫ʣʘʩɹ ʥʘ ʧʨʦʪ̫ʞʝʥʠʠ 26 ʣʝʪ 
(ʠʟ 32-ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʨʝʛʠʩʪʨʘʮʠʠ ʠʥʬʝʢ-
ʮʠʠ ʚ ʦʙʣʘʩʪʠ) ʠ ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦ-
ʜʠʪʩʷ 137 (53,7 %) ʩʣʫʯʘʝʚ. ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ 
ʨʝʛʠʩʪʨʘʮʠʠ ʥʝ ʦʪʤʝʯʝʥʳ ʩʣʫʯʘʠ ʟʘʙʦʣʝʚʘ-
ʥʠʷ ʣʝʧʪʦʩʧʠʨʦʟʦʤ ʣʶʜʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ɽʣʴʩʢʦʛʦ ʠ ʅʘʨʦʚʣʷʥʩʢʦʛʦ ʨʘʡʦʥʦʚ. 

ɺ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 
ʣʝʧʪʦʩʧʠʨʦʟʦʤ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʠʤ ʫʜʝʣʴʥʳʡ 
ʚʝʩ ʟʘʙʦʣʝʚʘʥʠʡ ʣʶʜʝʡ, ʚʳʟʚʘʥʥʳʭ ʚʦʟʙʫ-
ʜʠʪʝʣʷʤʠ ʩʝʨʦʛʨʫʧʧ icterohaemorrhagiae ʠ 
hebdomadis. ɸʥʪʠʪʝʣʘ ʢ ʣʝʧʪʦʩʧʠʨʘʤ ʩʝʨʦ-
ʛʨʫʧʧʳ icterohaemorrhagiae ʚ ʩʳʚʦʨʦʪʢʘʭ 
ʢʨʦʚʠ ʙʦʣʴʥʳʭ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʫ 30,0 % 
ʟʘʙʦʣʝʚʰʠʭ, ʢ ʣʝʧʪʦʩʧʠʨʘʤ ʩʝʨʦʛʨʫʧʧʳ 
hebdomadis ï ʫ 21,0 %. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʯʘʩʪʦ 
ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʣʝʧʪʦʩʧʠʨʦʟ, ʚʳʟʚʘʥʥʳʡ 
ʣʝʧʪʦʩʧʠʨʘʤʠ ʩʝʨʦʛʨʫʧʧ canicola (13,5 %), 
australis (12,6 %), grippotyphosa (11,7 %). 

ʅʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʩʚʷʟʘʥʥʫʶ ʩ ʧʨʦ-
ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʧʨʠʭʦʜʠʪʩʷ 
31,6 % ʦʪ ʚʩʝʭ ʦʬʠʮʠʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦ-
ʚʘʥʥʳʭ ʩʣʫʯʘʝʚ (79 ʩʣʫʯʘʝʚ ʠʟ 250 ʧʨʦʘʥʘ-
ʣʠʟʠʨʦʚʘʥʥʳʭ). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 55,7 % 
ʩʣʫʯʘʝʚ ʵʪʦ ʨʘʙʦʪʥʠʢʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 
ʭʦʟʷʡʩʪʚ, ʚ 44,3 % ï ʨʘʙʦʪʥʠʢʠ ʞʠʨʦ- ʠ ʤʷ-
ʩʦʢʦʤʙʠʥʘʪʦʚ. ɺ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʨʝʦʙ-
ʣʘʜʘʶʪ ʚʦʟʙʫʜʠʪʝʣʠ ʩʝʨʦʛʨʫʧʧʳ ictero-
haemorrhagiae (31,6 %). 

ʆʩʥʦʚʥʳʤ ʧʫʪʝʤ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʠ 
ʷʚʣʷʝʪʩʷ ʢʦʥʪʘʢʪ ʩ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʦʡ ʚʳ-
ʜʝʣʝʥʠʷʤʠ ʛʨʳʟʫʥʦʚ, ʙʦʣʴʥʳʭ ʠʣʠ ʧʝʨʝʙʦ-
ʣʝʚʰʠʭ ʞʠʚʦʪʥʳʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ 
(78,2 % ʩʣʫʯʘʝʚ). ɿʘʨʘʞʝʥʠʝ ʣʶʜʝʡ ʚ ʙʦʣʴ-
ʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʠʨʦʜʥʳʭ 
ʫʩʣʦʚʠʷʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʟʘʥʷʪʠʠ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʨʘʙʦʪʘʤʠ ʥʘ ʜʘʯʘʭ ʠ 
ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʘʭ, ʧʨʠ ʢʫʧʘʥʠʠ ʚ 
ʤʝʣʢʠʭ ʥʝʧʨʦʪʦʯʥʳʭ ʚʦʜʦʝʤʘʭ, ʚ ʨʝʟʫʣʴʪʘ-
ʪʝ ʫʧʦʪʨʝʙʣʝʥʠʷ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦ-
ʚʳʭ ʮʝʣʝʡ ʚʦʜʳ ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʘ 
ʪʘʢʞʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʜʫʢʪʦʚ, ʟʘ-
ʛʨʷʟʥʝʥʥʳʭ ʚʳʜʝʣʝʥʠʷʤʠ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ 
ʞʠʚʦʪʥʳʭ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 
ʠʥʬʝʢʮʠʠ ʷʚʣʷʶʪʩʷ ʛʨʳʟʫʥʳ, ʜʠʢʠʝ ʠ ʩʠ-
ʥʘʥʪʨʦʧʥʳʝ, ʚʝʜʫʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʦʬʠʣʘʢ-
ʪʠʢʝ ʣʝʧʪʦʩʧʠʨʦʟʘ ʥʘ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ 
ʪʝʨʨʠʪʦʨʠʷʭ ʠʤʝʝʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʥʘ-
ʙʣʶʜʝʥʠʝ ʟʘ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴʶ ʠ ʨʝʛʫʣʷʨʥʦʝ 
ʧʨʦʚʝʜʝʥʠʝ ʛʨʳʟʫʥʦʠʩʪʨʝʙʠʪʝʣʴʥʳʭ ʤʝʨʦ-
ʧʨʠʷʪʠʡ ʚ ʞʠʣʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦ-
ʤʝʱʝʥʠʷʭ. ɸʢʪʫʘʣʴʥʳʤʠ ʧʨʦʜʦʣʞʘʶʪ ʦʩʪʘ-
ʚʘʪʴʩʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʟʘʱʠʪʝ ʚʦʜʦʝʤʦʚ ʦʪ 
ʟʘʛʨʷʟʥʝʥʠʷ ʚʳʜʝʣʝʥʠʷʤʠ ʛʨʳʟʫʥʦʚ, ʜʦ-
ʤʘʰʥʠʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ 
ʠ ʩʘʥʠʪʘʨʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʩʨʝ-
ʜʠ ʥʘʩʝʣʝʥʠʷ ʦ ʤʝʨʘʭ ʣʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠ-
ʢʠ ʜʘʥʥʦʡ ʠʥʬʝʢʮʠʠ.  
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ʋɼʂ 576.895.1:597:639(476) 
 
ʐʝʥʜʨʠʢ ʊ.ɺ., ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 
 
ɻʅʇʆ çʅʇʎ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʙʠʦʨʝʩʫʨʩʘʤè, ʛ. ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 

 
ʇɸʈɸɿʀʊʆʌɸʋʅɸ ɹʓʏʂɸ-ʇɽʉʆʏʅʀʂɸ NEOGOBIUS FLUVIATILIS,  
PERCIFORMES, GOBIIDAE, ɺ ʈ. ɹɽʈɽɿʀʅɸ, ʈɽʉʇʋɹʃʀʂɸ ɹɽʃɸʈʋʉʔ 

 
ʈʝʟʶʤʝ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ ʬʘʫʥʝ ʧʘʨʘʟʠʪʦʚ ʠʥʚʘʟʠʚʥʦʛʦ ʚʠʜʘ ʨʳʙ ï Neogobius fluviatilis (Pallas, 
1814) ʚ ʨʝʢʝ ɹʝʨʝʟʠʥʘ (ʧʨʘʚʳʡ ʧʨʠʪʦʢ ɼʥʝʧʨʘ), ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ. ɺʩʝʛʦ ʦʙʥʘʨʫʞʝʥʦ 7 ʪʘʢʩʦʥʦʚ ʧʘʨʘʟʠ-
ʪʦʚ: Monogenea (Gyrodactylus sp.); Trematoda (Holostephanus cobitidis met., Diplostomum spʨ. met., Tylodelphys 
clavata met., Nicola skrjabini); Acanthocephala (Neoechinorhynchus rutii); Bivalvia (Unionidae gen. sp. (glochidium). 
ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ N. fluviatilis ʧʘʨʘʟʠʪʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 42 %. ʄʘʢʩʠʤʘʣʴʥʘʷ ʟʘʨʘʞʝʥʥʦʩʪʴ N. fluviatilis 
ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʜʣʷ Unionidae gen. sp. (glochidium) (36 %).  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Neogobius fluviatilis, ʠʥʚʘʟʠʷ, ʧʘʨʘʟʠʪʳ, ʛʝʣʴʤʠʥʪʳ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ.  
 

Summary 
The article presents data on the fauna of parasites of an invasive fish species ï Neogobius fluviatilis (Pallas, 

1814) in the Berezina River (right tributary of the Dnieper), Republic of Belarus. A total of 7 taxa of parasites were 
found ï Monogenea (Gyrodactylus sp.); Trematoda (Holostephanus cobitidis met., Diplostomum spʨ. met., Tylodelphys 
clavata met., Nicola skrjabini); Acanthocephala (Neoechinorhynchus rutii); Bivalvia (Unionidae gen. sp. (glochidium). 
Prevalence by parasites of N. fluviatilis is 42 %. The maximal invasion of N. fluviatilis (36 %) was noted by Unionidae 
gen. sp. (glochidium). 

Keywords: Neogobius fluviatilis, invasion, parasite, helminths, Republic of Belarus. 
 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 20.01.2023 ʛ. 

ɺɺɽɼɽʅʀɽ 
ɹʝʣʘʨʫʩʴ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʩ-

ʩʝʣʝʥʠʠ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 
ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʦ ʝʝ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʭʦ-
ʜʠʪ ʚʦʜʦʨʘʟʜʝʣ ʤʝʞʜʫ ʙʘʩʩʝʡʥʘʤʠ ʏʝʨʥʦʛʦ 
ʠ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʝʡ ʠ ʧʨʦʪʝʢʘʶʪ ʪʘʢʠʝ 
ʢʨʫʧʥʳʝ ʪʨʘʥʩʛʨʘʥʠʯʥʳʝ ʨʝʢʠ, ʢʘʢ ɼʥʝʧʨ, 
ʅʝʤʘʥ, ɿʘʧʘʜʥʳʡ ɹʫʛ, ɿʘʧʘʜʥʘʷ ɼʚʠʥʘ, ʘ 
ʪʘʢʞʝ ʇʨʠʧʷʪʴ ʠ ɺʠʣʠʷ. ʇʦʩʣʝʜʥʠʝ ʜʝʩʷ-
ʪʠʣʝʪʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʦʥʪʦ-ʢʘʩʧʠʡʩʢʦʛʦ 
ʬʘʫʥʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ï ʙʳʯʢʠ ʩʝ-
ʤʝʡʩʪʚʘ Gobiidae ï ʫʩʧʝʰʥʦ ʦʩʚʘʠʚʘʶʪ ʚʦ-
ʜʦʪʦʢʠ ɹʝʣʘʨʫʩʠ, ʩʦʟʜʘʚʘʷ ʢʦʥʢʫʨʝʥʮʠʶ 
ʜʣʷ ʘʙʦʨʠʛʝʥʥʳʭ ʨʳʙ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʩʨʝʜʠ 
ʵʪʠʭ ʯʫʞʝʨʦʜʥʳʭ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ 
ʚʠʜʦʚ ʨʳʙ ʟʘʥʠʤʘʝʪ ʧʦʥʪʦ-ʢʘʩʧʠʡʩʢʠʡ ʙʳ-
ʯʦʢ-ʧʝʩʦʯʥʠʢ Neogobius fluviatilis (Pallas, 
1814). ʇʝʨʚʳʝ ʫʧʦʤʠʥʘʥʠʷ ʦ N. fluviatilis ʚ 
ʧʨʝʜʝʣʘʭ ɹʝʣʘʨʫʩʠ ʜʘʪʠʨʫʶʪʩʷ 1936 ʛ. 
(ʨʝʢʠ ɼʥʝʧʨ ʠ ʉʦʞ) [1]. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝ-
ʤʝʥʠ N. fluviatilis h ʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ 
ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ ʠ ʜʦʩʪʠʛ ʟʥʘ-
ʯʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʝʝ ʚʦʜʦʪʦʢʘʭ. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ N. fluviatilis ʧʦʣʥʦʩʪʴʶ 
ʦʩʚʦʠʣ ʚʦʜʦʪʦʢʠ ʨʝʢ ʏʝʨʥʦʛʦ ʤʦʨʷ ʠ ʦʪ-
ʣʘʚʣʠʚʘʝʪʩʷ ʩ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘ 
ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʨʝʢ ɼʥʝʧʨ ʠ ʇʨʠʧʷʪʴ [2].  

ɹʳʯʦʢ-ʧʝʩʦʯʥʠʢ ʪʘʢʞʝ ʦʪʣʘʚʣʠʚʘʝʪ-
ʩʷ ʚ ʚʝʨʭʦʚʴʝ ɼʥʝʧʨʘ ʟʘ ʧʨʝʜʝʣʘʤʠ ɹʝʣʘʨʫ-
ʩʠ (ʉʤʦʣʝʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʦʩʩʠʷ) [3]. ɺ 
ʢʦʥʮʝ XX ʚ. N. fluviatilis ʧʨʦʥʠʢ ʚ ʙʘʩʩʝʡʥ 
ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ [4]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʵʪʦʪ ʧʦʥʪʦ-ʢʘʩʧʠʡʩʢʠʡ ʚʠʜ ʦʪʤʝʯʝʥ ʚ ɽʚ-
ʨʦʧʝ ʚʦ ʤʥʦʛʠʭ ʚʦʜʦʪʦʢʘʭ ʙʘʩʩʝʡʥʦʚ ɹʘʣ-
ʪʠʡʩʢʦʛʦ ʠ ʉʝʚʝʨʥʦʛʦ ʤʦʨʝʡ [5].  

ɽʩʪʝʩʪʚʝʥʥʳʡ ʘʨʝʘʣ N. fluviatilis 
ʦʭʚʘʪʳʚʘʝʪ ʧʨʠʙʨʝʞʥʳʝ ʨʘʡʦʥʳ ʏʝʨʥʦʛʦ, 
ɸʟʦʚʩʢʦʛʦ ʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʝʡ. ʇʨʝʜʧʦ-
ʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʦʥʠʢʥʦʚʝʥʠʝ N. fluviatilis 
ʥʘ ʪʝʨʨʠʪʦʨʠʶ ɹʝʣʘʨʫʩʠ ʧʨʦʠʟʦʰʣʦ ʚʩʣʝʜ-
ʩʪʚʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʘʨʝʘ-
ʣʘ ʠʟ-ʟʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʠʩʪʝʤʳ ɼʥʝʧʨʦʚ-
ʩʢʦʛʦ ʢʘʩʢʘʜʘ ʚʦʜʦʭʨʘʥʠʣʠʱ ʧʦ ʪʘʢ ʥʘʟʳ-
ʚʘʝʤʦʤʫ ʮʝʥʪʨʘʣʴʥʦʤʫ ʠʥʚʘʟʠʦʥʥʦʤʫ ʢʦ-
ʨʠʜʦʨʫ (ʎʀʂ). ʆʜʥʘʢʦ ʥʝʜʘʚʥʦ ʧʨʦʚʝʜʝʥ-
ʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 
ʯʪʦ ʦʙʨʘʟʮʳ N. fluviatilis ʠʟ ʠʥʚʘʟʠʚʥʦʛʦ 
ʘʨʝʘʣʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 
ʛʝʥʝʪʠʯʝʩʢʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʚ 
ʎʀʂ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʙʝʣʦʨʫʩʩʢʦʡ ʝʛʦ 
ʯʘʩʪʠ, ʦʙʥʘʨʫʞʝʥʦ ʪʦʣʴʢʦ ʜʚʘ ʛʘʧʣʦʪʠʧʘ, 
ʢʦʪʦʨʳʝ ʙʦʣʴʰʝ ʥʠʛʜʝ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ʇʦ-
ʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʠʣʠ ʘʚʪʦʨʘʤ ʧʨʝʜ-
ʧʦʣʦʞʠʪʴ,  ʯʪʦ ʧʨʦʥʠʢʥʦʚʝʥʠʝ N. fluviatilis 
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ʥʘ ʙʝʣʦʨʫʩʩʢʫʶ ʪʝʨʨʠʪʦʨʠʶ ʧʨʦʠʟʦʰʣʦ 
ʧʫʪʝʤ ʩʢʘʯʢʦʦʙʨʘʟʥʦʛʦ ʨʘʩʩʝʣʝʥʠʷ ʧʦʩʨʝʜ-
ʩʪʚʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ (ʩʫʜʦʭʦʜʩʪʚʦ, 
ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʘʷ ʠʥʪʨʦʜʫʢʮʠʷ ʠ ʪ. ʜ.) [6]. 

ʇʘʨʘʟʠʪʦʬʘʫʥʘ ʠʥʚʘʟʠʚʥʳʭ ʧʦʥʪʦ-
ʢʘʩʧʠʡʩʢʠʭ ʙʳʯʢʦʚ ʘʢʪʠʚʥʦ ʠʩʩʣʝʜʫʝʪʩʷ ʚʦ 
ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. ʉʦʙʨʘʥʥʳʝ ʚ ʧʝʨʠʦʜ 
ʩ 1931 ʛ. ʧʦ 2020 ʛ. ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 
ʬʘʫʥʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʘʨʘʟʠʪʦʚ N. fluviat-
ilis ʧʨʝʜʩʪʘʚʣʝʥ 152 ʪʘʢʩʦʥʘʤʠ ʦʜʥʦʢʣʝʪʦʯ-
ʥʳʭ ʠ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ ʚʠʜʦʚ [7]. ʆʪʤʝʯʘ-
ʝʪʩʷ, ʯʪʦ ʧʘʨʘʟʠʪʦʬʘʫʥʘ N. fluviatilis ʚ ʨʘʡ-
ʦʥʝ ʏʝʨʥʦʛʦ ʠ ɸʟʦʚʩʢʦʛʦ ʤʦʨʝʡ ʩʭʦʞʘ ʩ ʚʠ-
ʜʦʚʳʤ ʩʦʩʪʘʚʦʤ ʧʘʨʘʟʠʪʦʚ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘ-
ʚʠʪʝʣʝʡ Neogobius (64 ʪʘʢʩʦʥʘ ʦʜʥʦʢʣʝʪʦʯ-
ʥʳʭ ʠ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ ʧʘʨʘʟʠʪʦʚ) [8, 9, 
10]. ɺ ʥʘʪʠʚʥʦʤ ʘʨʝʘʣʝ ʫ ʥʝʛʦ ʦʪʤʝʯʝʥʦ 124 
ʪʘʢʩʦʥʘ ʧʘʨʘʟʠʪʦʚ [7], ʠʟ ʢʦʪʦʨʳʭ 91 ï ɻ ʪʦ 
ʤʥʦʛʦʢʣʝʪʦʯʥʳʝ ʚʠʜʳ: Monogenea ï 2 ʚʠʜʘ, 
Trematoda ï 40 ʪʘʢʩʦʥʦʚ, Cestoda ï 10 ʪʘʢ-
ʩʦʥʦʚ, Nematoda ï 19 ʪʘʢʩʦʥʦʚ, Acanthoce- 
phala ï 6 ʪʘʢʩʦʥʦʚ ʠ Bivalvia ï 5 ʪʘʢʩʦʥʦʚ, 
Crustacea ï 8 ʠ 1 ʚʠʜ Acarina [7]. ʅʘ ʩʝʛʦ-
ʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʚ ʧʨʠʦʙʨʝʪʝʥʥʦʤ ʘʨʝʘʣʝ ʫ 
N. fluviatilis ʦʙʥʘʨʫʞʝʥʦ 67 ʪʘʢʩʦʥʦʚ ʧʘʨʘ-
ʟʠʪʦʚ, ʠʟ ʢʦʪʦʨʳʭ 55 ï ʤʥʦʛʦʢʣʝʪʦʯʥʳʝ: 
Monogenea ï 1 ʚʠʜ, Trematoda ï 27 ʪʘʢʩʦ-
ʥʦʚ, Cestoda ï 8 ʪʘʢʩʦʥʦʚ, Nematoda ï 12 
ʪʘʢʩʦʥʦʚ, Acanthocephala ï 2 ʚʠʜʘ ʠ Bival-
via ï 4 ʪʘʢʩʦʥʘ, Crustacea ï 1 ʚʠʜ [7].  

ʂʘʢ ʚ ʥʘʪʠʚʥʦʤ, ʪʘʢ ʠ ʚ ʠʥʚʘʟʠʚʥʦʤ 
ʘʨʝʘʣʝ ʫ N. fluviatilis ʦʪʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 
ʚʠʜʳ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ ʧʘʨʘʟʠʪʦʚ: Monoge- 
nea ï Gyrodactylus proterorhini (Ergens, 
1967); Trematoda ï Apatemon gracilis (Rudol- 
phi, 1819) metacercariae, Bucephalus poly-
morphus (Baer, 1827) adults/metacercariae, 
Diplostomum spathaceum (Rudolphi, 1819) 
met., Ichthyocotylurus pileatus (Rudolphi, 
1802) met., Metagonimus yokogawai (Katsu- 
rada, 1912) met., Nicolla skrjabini (Iwanitz- 
ky, 1928), Phyllodistomum pseudofolium (Ny-
belin, 1926), Tylodelphys clavata (Nordmann, 
1832) met.; Cestoda ï Ligula pavlovskii (Du- 
binini, 1959) plerocercoids, Proteocephalus 
gobiorum (Dogiel ʠ Bychowski, 1939), 
Schistocephalus sp. pl., Schyzocotyle acheilog-
nathi (Yamaguti, 1934), Caryophyllaeidae gen. 
sp. preadults; Nematoda ï Agamonema sp. lar-
vae, Anguillicola crassus (Kuwahara et al., 
1974) larvae, Camallanus lacustris (Zoega, 
1776) adults/larva, Contracaecum sp. larvae, 
Cosmocephalus obvelatus (Creplin, 1825)  lar- 

vae, Eustrongylides excises (Jªgerskiºld, 1909) 
larvae, Raphidascaris acus (Bloch, 1779) lar-
vae, Rhabdochona denudata (Dujardin, 
1845); Acanthocephala ï Acanthocephalus 
lucii (M¿ller, 1776) adults/cystacanths, Pom-
phorhynchus laevis (M¿ller, 1776) adults/
preadults/cystacanths; Bivalvia ï Anodonta 
anatina (Linnaeus, 1758) glochidia, Pseudo-
anodonta complanata (Rossm»ssler, 1835) gl. 
Unionidae gen. sp. gl. [7]. ʇʨʠ ʵʪʦʤ ʘʚʪʦʨʳ 
ʦʪʤʝʯʘʶʪ, ʯʪʦ ʩʧʠʩʦʢ ʚʠʜʦʚ, ʩʧʦʩʦʙʥʳʭ 
ʠʥʚʘʟʠʨʦʚʘʪʴ N. fluviatilis, ʤʦʞʝʪ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʧʦʧʦʣʥʠʪʴʩʷ ʟʘ ʩʯʝʪ ʦʪʩʫʪʩʪʚʠʷ ʠʥ-
ʬʦʨʤʘʮʠʠ ʦ ʧʘʨʘʟʠʪʦʬʘʫʥʝ ʙʳʯʢʦʚ ʩ ʥʝʦʙ-
ʩʣʝʜʦʚʘʥʥʳʭ ʯʘʩʪʝʡ ʝʛʦ ʠʥʚʘʟʠʦʥʥʦʛʦ ʘʨʝ-
ʘʣʘ [7]. 

ʆʩʥʦʚʥʳʤ ʜʦʥʦʨʦʤ ʠʥʚʘʟʠʚʥʳʭ ʚʦʜ-
ʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ 
ʷʚʣʷʝʪʩʷ ʋʢʨʘʠʥʘ ʠ ʙʘʩʩʝʡʥ ɼʥʝʧʨʘ. ʇʦ 
ʜʘʥʥʳʤ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʚ 2014 ʛ. [11], ʫ 
ʙʳʯʢʘ-ʧʝʩʦʯʥʠʢʘ ʚ ʫʩʪʴʝ ɼʥʝʧʨʘ ʦʙʥʘʨʫ-
ʞʝʥʦ 9 ʪʘʢʩʦʥʦʚ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ ʧʘʨʘʟʠ-
ʪʦʚ, ʠʟ ʥʠʭ 1 ʮʝʩʪʦʜʘ, 2 ʪʨʝʤʘʪʦʜʳ, 6 ʥʝʤʘ-
ʪʦʜ ʠ 1 ʚʠʜ ʘʢʘʥʪʦʮʝʬʘʣ. ɺ ʨʘʡʦʥʝ ʩʪʘʨʦʡ 
ʠʥʚʘʟʠʠ (ʩʨʝʜʥʠʡ ɼʥʝʧʨ) [11] ʫ N. fluvia- 
tilis ʟʘʬʠʢʩʠʨʦʚʘʥʦ 10 ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ 
ʧʘʨʘʟʠʪʦʚ: 1 ʚʠʜ ʮʝʩʪʦʜ, 7 ʪʨʝʤʘʪʦʜ ʠ 1 
ʥʝʤʘʪʦʜ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʨʝʢʝ ɹʫʛ ʥʘ ʧʦʣʴ-
ʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʵʪʠ ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ ʫ 
ʙʳʯʢʘ-ʧʝʩʦʯʥʠʢʘ ʚʩʝʛʦ 4 ʚʠʜʘ ʤʥʦʛʦʢʣʝ-
ʪʦʯʥʳʭ ʧʘʨʘʟʠʪʦʚ: 1 ʚʠʜ ʤʦʥʦʛʝʥʝʡ, 2 ʪʘʢ-
ʩʦʥʘ ʪʨʝʤʘʪʦʜ ʠ 1 ʪʘʢʩʦʥ ʤʦʣʣʶʩʢʦʚ [11]. 
ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ N. 
fluviatilis ʧʦ ʚʦʜʦʪʦʢʘʤ ɹʝʣʘʨʫʩʠ, ʝʛʦ ʧʘʨʘ-
ʟʠʪʦʬʘʫʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʤʘʣʦ 
ʠʟʫʯʝʥʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ 
ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʧʘʨʘʟʠʪʦʚ ʫ N. fluviatilis ʚ 
ʧʨʘʚʦʤ ʧʨʠʪʦʢʝ ɼʥʝʧʨʘ ï ʨʝʢʝ ɹʝʨʝʟʠʥʘ ï 
ʧʨʦʚʝʜʝʥʦ ʚʧʝʨʚʳʝ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʧʨʝʜʝʣʠʪʴ ʚʠʜʦʚʦʡ 
ʩʦʩʪʘʚ ʠ ʟʘʨʘʞʝʥʥʦʩʪʴ ʧʘʨʘʟʠʪʘʤʠ ʠʥʚʘ-
ʟʠʚʥʦʛʦ ʚʠʜʘ ʨʳʙ N. fluviatilis ʚ ʨʝʢʝ ɹʝʨʝ-
ʟʠʥʘ.  

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʆʪʣʦʚ ʨʳʙ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ ʣʝʪʥʠʝ 

ʤʝʩʷʮʳ ʥʘ ʤʝʣʢʦʚʦʜʥʳʭ ʫʯʘʩʪʢʘʭ ʨʝʢʠ ɹʝ-
ʨʝʟʠʥʘ ʚ ʨʘʡʦʥʝ ʛ. ɹʦʙʨʫʡʩʢʘ (ʜ. ʉʪʘʩʝʚʢʘ) 
ʠ ʛ. ʈʝʯʠʮʳ (ʜ. ɻʦʨʘʚʣʴ). ɺʩʝʛʦ ʦʪʣʦʚʣʝʥʦ 
50 ʵʢʟʝʤʧʣʷʨʦʚ N. fluviatilis (Pallas, 1814). 
ɼʣʠʥʘ ʪʝʣʘ ʦʩʦʙʝʡ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 3,3 ʜʦ 
11,1 ʩʤ. ʈʳʙʘ ʚʩʢʨʳʚʘʣʘʩʴ ʩʚʝʞʝʡ ʧʦ ʦʙ-
ʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ [12].  
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ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʈʝʢʘ ɹʝʨʝʟʠʥʘ (ʧʨʘʚʳʡ ʧʨʠʪʦʢ ɼʥʝ-

ʧʨʘ) ʦʪ ʠʩʪʦʢʦʚ ʜʦ ʚʧʘʜʝʥʠʷ ʚ ɼʥʝʧʨ ʪʝʯʝʪ 
ʧʦ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ ʠ ʠʤʝʝʪ ʧʨʦʪʷʞʝʥ-
ʥʦʩʪʴ ʙʦʣʝʝ 500 ʢʤ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪ-
ʥʳʝ ʫʩʣʦʚʠʷ ʦʙʠʪʘʥʠʷ ʜʣʷ N. fluviatilis ʩʣʦ-
ʞʠʣʠʩʴ ʚ ʨ. ɹʝʨʝʟʠʥʘ [13]. ʆʩʦʙʠ N. 
fluviatilis ʠʟ ʵʪʦʡ ʨʝʢʠ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤʠ 
ʚʝʩʦʚʳʤʠ ʠ ʣʠʥʝʡʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 
ʠʤʝʶʪ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʧʠʪʘʥʥʦʩʪʠ, 
ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʦ ʩʦ ʩʪʘʙʠʣʴʥʳʤʠ 
ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ [13]. ʂʦʨʤʦ-
ʚʘʷ ʙʘʟʘ ʚʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ 
N. fluviatilis ʩʦʩʪʦʠʪ ʠʟ ʣʠʯʠʥʦʢ ʚʦʜʥʳʭ 
ʥʘʩʝʢʦʤʳʭ   ʠ  ʭʠʨʦʥʦʤʠʜ,   ʥʝʢʦʪʦʨʦʛʦ  ʢʦ- 

ʣʠʯʝʩʪʚʘ ʤʦʣʣʶʩʢʦʚ, ʨʘʢʦʦʙʨʘʟʥʳʭ (ʨʘ-
ʢʫʰʢʦʚʳʭ ʨʘʯʢʦʚ, ʚʦʜʷʥʳʭ ʦʩʣʠʢʦʚ, ʙʦʢʦ-
ʧʣʘʚʦʚ) [13]. ʋ N. fluviatilis ʥʘ ʦʙʩʣʝʜʦʚʘʥ-
ʥʳʭ ʫʯʘʩʪʢʘʭ ʨʝʢʠ ɹʝʨʝʟʠʥʘ ʟʘʨʝʛʠʩʪʨʠʨʦ-
ʚʘʥʦ 7 ʪʘʢʩʦʥʦʚ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ ʧʘʨʘʟʠ-
ʪʦʚ (1 ʚʠʜ ʤʦʥʦʛʝʥʝʡ, 4 ʪʘʢʩʦʥʘ ʪʨʝʤʘʪʦʜ, 
1 ʚʠʜ ʘʢʘʥʪʦʮʝʬʘʣ ʠ 1 ʪʘʢʩʦʥ ʤʦʣʣʶʩʢʦʚ). 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ 10 % ʙʳʯʢʦʚ ʥʘ 
ʞʘʙʨʘʭ ʦʙʥʘʨʫʞʝʥʳ ʠʥʬʫʟʦʨʠʠ, ʢʦʪʦʨʳʝ 
ʥʘʤ ʥʝ ʫʜʘʣʦʩʴ ʦʧʨʝʜʝʣʠʪʴ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ N. fluviatilis ʚ 
ʨʝʢʝ ɹʝʨʝʟʠʥʝ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʟʘʨʘʞʝʥ-
ʥʦʩʪʴ ʧʘʨʘʟʠʪʘʤʠ. ʊʘʢ, 42 % ʦʪʣʦʚʣʝʥʥʳʭ 
ʵʢʟʝʤʧʣʷʨʦʚ ʠʥʚʘʟʠʨʦʚʘʥʳ 1ï3 ʪʘʢʩʦʥʘʤʠ 
ʧʘʨʘʟʠʪʦʚ (ʪʘʙʣʠʮʘ).  

ʊʘʙʣʠʮʘ. ï ʇʘʨʘʟʠʪʳ Neogobius fluviatilis (Pallas, 1814), Perciformes, Gobiidae ʚ ʨʝʢʝ ɹʝʨʝʟʠʥʘ 

ʇʘʨʘʟʠʪ ʃʦʢʘʣʠʟʘʮʠʷ ʕʀ, % ʀʀ, ʵʢʟ. 

Monogenea 
Gyrodactylus sp. 

ʞʘʙʨʳ 12,0 1ï10 

ʊrematoda 
Holostephanus cobitidis met. 

ʤʳʰʮʳ 14,0 1ï3 

Diplostomum spʨ. met. ʩʪʝʢʣʦʚʠʜʥʦʝ ʪʝʣʦ ʛʣʘʟʘ 24,0 1ï3 

Tylodelphys clavata met. ʩʪʝʢʣʦʚʠʜʥʦʝ ʪʝʣʦ ʛʣʘʟʘ 2,0 2 

Nicola skrjabini ʢʠʰʝʯʥʠʢ 4,0 1ï3 

Acanthocephala 
Neoechinorhynchus rutii 

ʢʠʰʝʯʥʠʢ 2,0 1 

Bivalvia 
Unionidae gen. sp. (glochidium) 

ʞʘʙʨʳ 36,0 ʤʥʦʛʦ 

ʇʨʠʤʝʯʘʥʠʝ ï ʕʀ ï ɻʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ, ʀʀ ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʫ N. fluviatilis ʥʘ ʞʘʙ-
ʨʘʭ ʥʘʤʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʛʣʦʭʠʜʠʠ 
(Bivalvia) ï 36 % ʦʪʣʦʚʣʝʥʥʳʭ ʦʩʦʙʝʡ 
(ʪʘʙʣʠʮʘ). ʇʨʠ ʵʪʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ 
ʩʦʩʪʘʚʣʷʣʘ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʵʢʟʝʤʧʣʷʨʦʚ ʜʦ 
ʩʦʪʝʥ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʵʪʦ ʧʨʝʜʩʪʘʚʠʪʝ-
ʣʠ ʨʦʜʘ Anodonta sp. ʇʦ ʜʘʥʥʳʤ [7], ʫ        
N. fluviatilis ʧʘʨʘʟʠʪʠʨʫʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 
ʪʨʝʭ ʨʦʜʦʚ Bivalvia (Anodonta, Pseudoano-
donta ʠ Unio). ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʜʘʥʥʳʭ ʨʦʜʦʚ 
ʦʪʤʝʯʝʥʳ ʢʘʢ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʘʨʝʘʣʝ ʦʙʠʪʘ-
ʥʠʷ N. fluviatilis, ʪʘʢ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʥʚʘ-
ʟʠʚʥʦʛʦ ʘʨʝʘʣʘ [7]. ɸʥʘʣʠʟ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 
ʧʘʨʘʟʠʪʦʚ ʚ ʎʀʂ, ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʪ ʧʦ ʪʝʨ-
ʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ, ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ 
ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʘʨʝʘʣʘ (ʵʩʪʫʘʨʠʡ ɼʥʝʧʨʘ), ʘ 
ʪʘʢʞʝ ʚ ʨʘʡʦʥʝ ʩʨʝʜʥʝʛʦ ɼʥʝʧʨʘ ʫ N. 
fluviatilis ʛʣʦʭʠʜʠʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ, ʘ ʦʪʤʝ-
ʯʘʶʪʩʷ (50 %) ʚ ʨʝʢʝ ɹʫʛ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʇʦʣʴʰʠ [11].  

ʋ 12 % ʚʳʙʦʨʢʠ N. fluviatilis ʚ ɹʝʨʝ-
ʟʠʥʝ ʥʘ ʞʘʙʨʘʭ ʦʙʥʘʨʫʞʝʥʳ ʤʦʥʦʛʝʥʝʠ 
(Gyrodactylus sp.). ʋ N. fluviatilis ʢʘʢ ʚ ʥʘ-
ʪʠʚʥʦʤ, ʪʘʢ ʠ ʚ ʠʥʚʘʟʠʚʥʦʤ ʘʨʝʘʣʝ ʦʪʤʝʯʝʥ 
ʪʦʣʴʢʦ 1 ʚʠʜ ï ɻʪʦ Gyrodactylus proterorhini 
(Ergens, 1967) [7, 11]. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 
ʩʦʙʨʘʥʥʳʝ ʥʘʤʠ ʧʘʨʘʟʠʪʳ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ 
ʢ ʜʘʥʥʦʤʫ ʚʠʜʫ, ʦʜʥʘʢʦ ʪʨʝʙʫʶʪʩʷ ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʳʝ ʩʙʦʨʳ ʜʣʷ ʪʦʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘ-
ʮʠʠ. G. proterorhini ï ʩʪʝʥʦʢʩʝʥʥʳʡ ʧʦʥʪʦ-
ʢʘʩʧʠʡʩʢʠʡ ʚʠʜ, ʢʦʪʦʨʳʡ ʧʘʨʘʟʠʪʠʨʫʝʪ ʫ 
ʙʳʯʢʦʚʳʭ ʨʳʙ (Gobiidae). ɼʘʥʥʘʷ ʤʦʥʦʛʝ-
ʥʝʷ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʘʨʘʟʠʪʦʤ 
ʛʦʙʠʠʜ, ʦʙʠʪʘʶʱʠʭ ʚ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʝ 
ʏʝʨʥʦʛʦ ʠ ɸʟʦʚʩʢʦʛʦ ʤʦʨʝʡ, ʘ ʪʘʢʞʝ ʚ ʵʩʪʫ-
ʘʨʠʷʭ ʨʝʢ (Ergens, 1972). ɺʠʜ ʙʳʣ ʚʧʝʨʚʳʝ 
ʦʧʠʩʘʥ ʜʣʷ Proterorhinus marmoratus 
(Ergens, 1967) ʚ ʨʝʢʝ ɼʫʥʘʡ (ʉʝʚʝʨʥʘʷ 
ʉʣʦʚʘʢʠʷ). ʋ N. fluviatilis ʦʥʘ ʚʧʝʨʚʳʝ 
ʦʙʥʘʨʫʞʝʥʘ ʄʠʨʦʰʥʠʯʝʥʢʦ ʚ 2008 ʛʦʜʫ. 
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ʇʦ ʜʘʥʥʳʤ ʖ. ʂʚʘʯʘ [14], G. protero-
rhini ʧʘʨʘʟʠʪʠʨʫʝʪ ʫ 6 ʠʥʚʘʟʠʚʥʳʭ ʚʠʜʦʚ 
ʧʦʥʪʦ-ʢʘʩʧʠʡʩʢʠʭ ʙʳʯʢʦʚ (Babka gymnotra- 
chelus, N. fluviatilis, N. melanostomus, Ponti-
cola gorlap, P. kessleri, Proterorhinus semilu- 
naris), ʘ ʪʘʢʞʝ ʫ ʨʦʪʘʥʘ-ʛʦʣʦʚʝʰʢʠ. ɺ ʧʨʝ-
ʜʝʣʘʭ ʧʨʠʨʦʜʥʦʛʦ ʘʨʝʘʣʘ ʧʦʥʪʦ-ʢʘʩʧʠʡ- 
ʩʢʠʭ ʙʳʯʢʦʚ ʜʘʥʥʳʡ ʧʘʨʘʟʠʪ ʤʘʩʩʦʚʦ ʨʝʛʠ-
ʩʪʨʠʨʦʚʘʣʩʷ ʚ ʥʠʟʦʚʴʷʭ ɺʦʣʛʠ ʫ ʙʳʯʢʘ-
ʢʨʫʛʣʷʢʘ, ʙʳʯʢʘ-ʛʦʨʣʘʧʘ ʠ ʙʳʯʢʘ-ʮʫʮʠʢʘ 
[7]. ɸ ʚʦʪ ʚ ʜʝʣʴʪʝ ʠ ʣʠʤʘʥʝ ɼʥʝʧʨʘ ʜʘʥʥʳʝ 
ʧʘʨʘʟʠʪʳ ʠʤ ʥʝ ʦʙʥʘʨʫʞʝʥʳ [15]. ʄʦʥʦʛʝ- 
ʥʝʷ G. proterorhini ʩʪʘʣʘ ʧʦʩʪʦʷʥʥʳʤ ʯʣʝ- 
ʥʦʤ ʩʦʦʙʱʝʩʪʚʘ ʧʘʨʘʟʠʪʦʚ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʠ 
ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʙʣʘʛʦʜʘʨʷ ʰʠʨʦʢʦʤʫ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʝʝ ʭʦʟʷʝʚ ï ʙʳʯʢʦʚ. ʊʘʢ, 
ʧʦ ʜʘʥʥʳʤ ʂʚʘʯʘ [11], G. proterorhini ʨʝʛʠ-
ʩʪʨʠʨʫʝʪʩʷ ʫ N. fluviatilis ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳ-
ʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚ ʨʝʢʝ ɹʫʛ 
(25,0 %) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʦʣʴʰʠ. ʅʘ ʪʝʨʨʠ-
ʪʦʨʠʠ ɹʝʣʘʨʫʩʠ G. proterorhini ʨʘʥʝʝ ʥʝ ʦʪ-
ʤʝʯʘʣʩʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʦʙ-
ʥʘʨʫʞʝʥʦ ʫ N. fluviatilis ʚ ʨʝʢʝ ɹʝʨʝʟʠʥʘ 4 
ʪʘʢʩʦʥʘ ʪʨʝʤʘʪʦʜ. ʅʘ ʩʪʘʜʠʠ ʤʝʪʘʮʝʨʢʘʨʠʡ 
ʤʳ ʟʘʬʠʢʩʠʨʦʚʘʣʠ 3 ʪʘʢʩʦʥʘ ʠ 1 ʚʠʜ ï ʥʘ 
ʩʪʘʜʠʠ ʤʘʨʠʪʳ. ʋ 14 % N. fluviatilis ʚ ʤʳ-
ʰʝʯʥʦʡ ʪʢʘʥʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʮʠʩʪʳ ʪʨʝ-
ʤʘʪʦʜ Holostephanus cobitidis met. (1ï4 ɻʢʟ.) 
ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʜʘʥʥʦʛʦ ʪʨʝʤʘʪʦ-
ʜʦʟʘ ʪʘʢʞʝ ʥʠʟʢʘʷ ʠ ʩʦʩʪʘʚʣʷʝʪ 1-2 ʵʢʟ. 
(ʪʘʙʣʠʮʘ). ʄʝʪʘʮʝʨʢʘʨʠʠ H. cobitidis ʨʘʟʚʠ-
ʚʘʶʪʩʷ ʚʥʫʪʨʠ ʰʘʨʦʚʠʜʥʳʭ ʮʠʩʪ ʩ ʜʚʦʡʥʦʡ 
ʦʙʦʣʦʯʢʦʡ. ʅʘʨʫʞʥʳʡ ʩʣʦʡ ï ʪʦʣʩʪʘʷ ʛʠʘ-
ʣʠʥʦʚʘʷ ʦʙʦʣʦʯʢʘ. ʎʠʩʪʳ ʩ ʧʦʣʷʨʥʳʤʠ ʚʳ-
ʨʦʩʪʘʤʠ. ʄʝʪʘʮʝʨʢʘʨʠʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʳ ʚ ʧʨʝʩʥʳʭ ʚʦʜʘʭ ɺʦʩʪʦʯʥʦʡ ʠ 
ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ [16]. ɼʝʬʠʥʠʪʠʚʥʳʝ 
ʭʦʟʷʝʚʘ ʜʘʥʥʳʭ ʪʨʝʤʘʪʦʜ ï ʨʳʙʦʷʜʥʳʝ ʧʪʠ-
ʮʳ (Anatidae), ʧʝʨʚʳʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʭʦ-
ʟʷʝʚʘ ï Bithynia tentaculata [16], ʤʝʪʘʮʝʨʢʘ-
ʨʠʠ ʯʘʩʪʦ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʫ ʱʠʧʦʚʦʢ 
(Cobitis spp.) ʠ ʙʳʯʢʦʚʳʭ ʨʳʙ [16]. ɺ ʦʙʣʘ-
ʩʪʠ ʥʘʪʠʚʥʦʛʦ ʘʨʝʘʣʘ (ʨʝʢʘ ɼʥʝʧʨ) ʥʘ ʪʝʨ-
ʨʠʪʦʨʠʠ ʋʢʨʘʠʥʳ H. cobitidis ʫ N. fluviatilis 
ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʘ, ʘ ʧʘʨʘʟʠʪʠʨʫʝʪ ʫ ʜʨʫʛʠʭ 
ʧʦʥʪʦ-ʢʘʩʧʠʡʩʢʠʭ ʙʳʯʢʦʚ ï ʙʳʯʢʘ-ʢʨʫʛʣʷʢʘ 
ʠ ʙʳʯʢʘ-ʮʫʮʠʢʘ [7]. ʆʜʥʘʢʦ ʥʘ ʧʦʣʴʩʢʦʡ 
ʪʝʨʨʠʪʦʨʠʠ (ʨʝʢʘ ɹʫʛ, ɹʫʛʦ-ʅʘʨʚʘ, ʥʠʞʥʝʝ 
ʪʝʯʝʥʠʝ ɺʠʩʣʳ) ʚ ʧʨʝʜʝʣʘʭ ʠʥʚʘʟʠʚʥʦʛʦ 
ʘʨʝʘʣʘ H. cobitidis ʧʦʨʘʞʘʝʪ N. fluviatilis ʩ 
ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ (12,8ï      
50 %) [11].  

ʋ 24,0 % N. fluviatilis ʚ ʨʝʢʝ ɹʝʨʝʟʠʥʘ 
ʦʙʥʘʨʫʞʝʥʳ  ʤʝʪʘʮʝʨʢʘʨʠʠ  ʨʦʜʘ   Diplosto- 

mum spp. ʇʦ ʜʘʥʥʳʤ ʖ. ʂʚʘʯʘ [7, 11], ʚ 
ʎʀʂ ʫ N. fluviatilis ʧʘʨʘʟʠʪʠʨʫʶʪ ʪʨʝʤʘʪʦ-
ʜʳ ʨʦʜʘ Diplostomum spp. ɺ ʨʘʡʦʥʝ ʩʨʝʜʥʝ-
ʛʦ ɼʥʝʧʨʘ ʟʘʨʘʞʝʥʥʦʩʪʴ ʙʳʯʢʦʚ-ʧʝʩʦʯʥʠ- 
ʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 8,3 %, ʚ ɹʫʛʦ-ʅʘʨʚʝ ï       
22,4 %, ʚʦ ɺʣʦʮʣʘʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ï 
12,5 % [11]. ʊʨʠ ʚʠʜʘ ʜʠʧʣʦʩʪʦʤ ʦʙʥʘʨʫ-
ʞʝʥʳ ʚʦ ɺʣʦʮʣʘʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ.  
Diplostomum paracaudum ï hʠʨʦʢʦ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʥʳʡ ʚʠʜ ʚ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ, ʉʠ-
ʙʠʨʠ ʠ ʉʨʝʜʥʝʡ ɸʟʠʠ [14]. ʆʢʦʥʯʘʪʝʣʴʥʳ-
ʤʠ ʭʦʟʷʝʚʘʤʠ ʷʚʣʷʶʪʩʷ ʨʳʙʦʷʜʥʳʝ ʧʪʠʮʳ 
(Laridae), ʘ ʧʝʨʚʳʤʠ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʭʦ-
ʟʷʝʚʘʤʠ ï ʤʦʣʣʶʩʢʠ Lymnaea spp. ɺʪʦʨʳʝ 
ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʭʦʟʷʝʚʘ ï Cyprinidae, Per-
cidae, Gobiidae ʠ ʜʨʫʛʠʝ [16, 17]. ʅʘ ʪʝʨʨʠ-
ʪʦʨʠʠ ɹʝʣʘʨʫʩʠ ʜʘʥʥʘʷ ʪʨʝʤʘʪʦʜʘ ʦʙʥʘʨʫ-
ʞʝʥʘ ʥʘ ʩʪʘʜʠʠ ʮʝʨʢʘʨʠʠ ʫ ʤʦʣʣʶʩʢʦʚ ʨʦ-
ʜʘ Radix, ʥʘ ʩʪʘʜʠʠ ʤʝʪʘʮʝʨʢʘʨʠʠ ï ʫ ʣʝʱʘ 
ʠ ʧʣʦʪʚʳ ʦʙʳʢʥʦʚʝʥʥʦʡ [18]. Diplostomum 
pseudospathaceum (ɺʣʦʮʣʘʚʩʢʦʝ ʚʦʜʦʭʨʘ-
ʥʠʣʠʱʝ) ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ɺʦʩʪʦʯʥʦʡ 
ɽʚʨʦʧʝ ʠ ʉʠʙʠʨʠ ʚʠʜ. ɼʝʬʠʥʠʪʠʚʥʳʝ ʭʦʟʷ-
ʝʚʘ ï ʧʪʠʮʳ ʦʪʨʷʜʘ Laridae, ʧʝʨʚʳʝ ʧʨʦʤʝ-
ʞʫʪʦʯʥʳʝ ʭʦʟʷʝʚʘ ï ʤʦʣʣʶʩʢʠ Lymnaea 
stagnalis L., 1758 ʠ Stagnicola palustris 
(M¿ller, 1774). ʕʚʨʠʢʩʝʥʥʳʝ ʤʝʪʘʮʝʨʢʘʨʠʠ 
ʧʦʨʘʞʘʶʪ ʰʠʨʦʢʠʡ ʢʨʫʛ ʭʦʟʷʝʚ ï ʤʥʦʛʠʝ 
ʦʪʨʷʜʳ ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʳʙ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ 
ɹʝʣʘʨʫʩʠ ʮʝʨʢʘʨʠʠ D. pseudospathaceum 
ʦʙʥʘʨʫʞʝʥʳ ʫ ʧʨʫʜʦʚʠʢʦʚ L. stagnalis L., 
1758 ʠ S. palustris, ʤʝʪʘʮʝʨʢʘʨʠʠ ʫ ʘʙʦʨʠ-
ʛʝʥʥʳʭ ʨʳʙ ï ʣʝʱʘ, ʝʣʴʮʘ, ʧʣʦʪʚʳ ʦʙʳʢʥʦ-
ʚʝʥʥʦʡ, ʧʦʜʫʩʪʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ, ʫʢʣʝʡʢʠ, 
ʷʟʷ ʠ ʩʠʥʮʘ [18]. ʄʘʨʠʪʳ ʜʘʥʥʦʡ ʪʨʝʤʘʪʦ-
ʜʳ ʦʪʤʝʯʝʥʳ ʜʣʷ ʦʟʝʨʥʦʡ ʠ ʩʠʟʦʡ ʯʘʝʢ. ʈʘ-
ʥʝʝ ʜʘʥʥʳʡ ʚʠʜ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʫ ʙʳʯ-
ʢʘ-ʧʝʩʦʯʥʠʢʘ ʠ ʙʳʯʢʘ-ʛʦʥʮʘ ʚ ʨʝʢʝ ɼʥʝʧʨ 
ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ [19]. Diplostomum 
spathaceum ï ʛʦʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ, ʰʠʨʦʢʦ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ɽʚʨʦʧʝ, ɸʟʠʠ ʠ ʖʞ-
ʥʦʡ ɸʤʝʨʠʢʝ [17]. ɼʝʬʠʥʠʪʠʚʥʳʤʠ ʭʦʟʷʝ-
ʚʘʤʠ ʷʚʣʷʶʪʩʷ ʨʳʙʦʷʜʥʳʝ ʧʪʠʮʳ Laridae, 
ʧʝʨʚʳʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʭʦʟʷʝʚʘ ï ʧʨʫʜʦʚʠ-
ʢʠ Lymnaea sp. ʄʝʪʘʮʝʨʢʘʨʠʠ ʚʩʪʨʝʯʘʶʪʩʷ 
ʫ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʳʙ, ʧʨʝ-
ʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʨʧʦʚʳʭ, ʦʜʥʘʢʦ ʧʦʨʘʞʘʶʪ 
ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʨʫʛʠʭ ʩʝʤʝʡʩʪʚ. ʊʨʝʤʘ-
ʪʦʜʳ D. spathaceum h ʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ. ʊʘʢ, ʮʝʨʢʘʨʠʠ 
ʜʘʥʥʦʛʦ ʚʠʜʘ ʦʙʥʘʨʫʞʝʥʳ ʫ ʪʨʝʭ ʚʠʜʦʚ 
ʧʨʫʜʦʚʠʢʦʚ ʨʦʜʘ Radix, ʤʝʪʘʮʝʨʢʘʨʠʠ ï ʫ 
ʙʦʣʝʝ 30 ʚʠʜʦʚ ʨʳʙ [18]. ʅʘʤʠ ʜʘʥʥʳʝ ʤʝ-
ʪʘʮʝʨʢʘʨʠʠ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʜʣʷ ʙʳʯʢʘ-
ʧʝʩʦʯʥʠʢʘ  ʠ   ʙʳʯʢʘ-ʛʦʥʮʘ  ʚ  ʨʝʢʝ   ɼʥʝʧʨ 
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ʥʘ ʙʝʣʦʨʫʩʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ [19]. ʉʣʝʜʫʝʪ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʦʣʴʢʦ D. spathaceum ʨʝʛʠ-
ʩʪʨʠʨʫʝʪʩʷ ʢʘʢ ʚ ʥʘʪʠʚʥʦʤ, ʪʘʢ ʠ ʚ ʠʥʚʘʟʠʚ-
ʥʦʤ ʘʨʝʘʣʝ ʫ ʙʳʯʢʦʚ-ʧʝʩʦʯʥʠʢʦʚ, ʚ ʪʦ ʚʨʝʤʷ 
ʢʘʢ ʦʩʪʘʣʴʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ï ʪʦʣʴʢʦ ʚ ʠʥ-
ʚʘʟʠʚʥʦʤ.  

ʊʨʝʤʘʪʦʜʘ Tylodelphys clavata met. 
ʥʘʤʠ ʦʙʥʘʨʫʞʝʥʘ ʚ ʩʪʝʢʣʦʚʠʜʥʦʤ ʪʝʣʝ ʛʣʘʟ 
N. fluviatilis ʚ ɹʝʨʝʟʠʥʝ (2,0 %), ʠʥʪʝʥʩʠʚ-
ʥʦʩʪʴ ʠʥʚʘʟʠʠ ï 2 ɻʢʟ. ɺʠʜ ʰʠʨʦʢʦ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥ ʚ ʇʘʣʝʘʨʢʪʠʢʝ [16, 17]. ɼʝʬʠʥʠʪʠ-
ʚʳʝ ʭʦʟʷʝʚʘ ï h ʠʨʦʢʠʡ ʢʨʫʛ ʨʳʙʦʷʜʥʳʭ 
ʧʪʠʮ (Anatidae, Ardeidae), ʧʝʨʚʳʝ ʧʨʦʤʝʞʫ-
ʪʦʯʥʳʝ ʭʦʟʷʝʚʘ ï ʧʨʫʜʦʚʠʢʠ Lymnaea sp. 
[16]. ʄʝʪʘʮʝʨʢʘʨʠʠ ʵʚʨʠʢʩʝʥʥʳ, ʟʘʨʘʞʘʶʪ 
ʰʠʨʦʢʠʡ ʢʨʫʛ ʧʨʝʩʥʦʚʦʜʥʳʭ ʠ ʩʦʣʦʥʦʚʘʪʦ-
ʚʦʜʥʳʭ ʨʳʙ. ʋ N. fluviatilis ʦʥʠ ʨʝʛʠʩʪʨʠʨʫ-
ʶʪʩʷ ʢʘʢ ʚ ʨʘʡʦʥʝ ʥʘʪʠʚʥʦʛʦ ʘʨʝʘʣʘ, ʪʘʢ ʠ ʚ 
ʨʘʡʦʥʝ ʠʥʚʘʟʠʚʥʦʡ ʝʛʦ ʯʘʩʪʠ [7, 11]. ʅʘ ʪʝʨ-
ʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ T. ʩlavata ï h ʠʨʦʢʦ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʥʳʡ ʧʘʨʘʟʠʪ. ʅʘ ʩʪʘʜʠʠ ʮʝʨ-
ʢʘʨʠʷ ʦʥ ʦʪʤʝʯʝʥ ʜʣʷ ʪʨʝʭ ʚʠʜʦʚ ʧʨʫʜʦʚʠ-
ʢʦʚ ʠʟ ʨʦʜʘ Radix, ʘ ʤʝʪʘʮʝʨʢʘʨʠʠ ʧʘʨʘʟʠ-
ʪʠʨʫʶʪ ʫ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ï ʦʢʦʣʦ 20 ʚʠʜʦʚ 
ʨʳʙ [18].  

ɺ ʢʠʰʝʯʥʠʢʝ ʫ 4 % N. fluviatilis ʥʘ ʦʙ-
ʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʨʝʢʠ ɹʝʨʝʟʠʥʘ ʦʙʥʘ-
ʨʫʞʝʥʘ ʧʦʣʦʚʦʟʨʝʣʘʷ ʪʨʝʤʘʪʦʜʘ Nicolla 
skrjabini (ʀʀ ï 1ï3 ɻʢʟ.) (ʪʘʙʣʠʮʘ). N. skrja- 
bini ï ɻ ʪʦ ʧʦʥʪʦ-ʢʘʩʧʠʡʩʢʠʡ ʚʠʜ, ʧʨʠʨʦʜ-
ʥʳʡ ʘʨʝʘʣ ʢʦʪʦʨʦʛʦ ʦʛʨʘʥʠʯʝʥ ʨʝʢʘʤʠ ɸʟʦ-
ʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʠ ɹʘʣʪʠʡʩʢʦʛʦ ʙʘʩʩʝʡ-
ʥʦʚ. ʕʚʨʠʢʩʝʥʥʘʷ ʪʨʝʤʘʪʦʜʘ ʦʪʤʝʯʝʥʘ ʫ ʙʦ-
ʣʝʝ ʯʝʤ 20 ʚʠʜʦʚ ʨʳʙ. ʇʝʨʚʳʡ ʧʨʦʤʝʞʫʪʦʯ-
ʥʳʡ ʭʦʟʷʠʥ ï ʧʦʥʪʦ-ʢʘʩʧʠʡʩʢʠʡ ʤʦʣʣʶʩʢ 
Lithoglyphus naticoides (Pfeiffer, 1828), ʚʪʦ-
ʨʳʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʭʦʟʷʝʚʘ ï ʙʦʢʦʧʣʘʚʳ 
(Gammaridae), ʢʦʪʦʨʳʝ ʚ ʙʘʩʩʝʡʥʝ ʏʝʨʥʦʛʦ 
ʤʦʨʷ ʷʚʣʷʶʪʩʷ ʦʙʳʯʥʳʤʠ ʧʘʨʘʟʠʪʘʤʠ ʙʳʯ-
ʢʦʚ, ʦʜʥʘʢʦ ʠʭ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʥʝʟʥʘʯʠʪʝʣʴ-
ʥʘʷ (ʥʝ ʧʨʝʚʳʰʘʝʪ 0,5 %) [9, 10]. ɺ ʧʨʝʜʝ-
ʣʘʭ ʥʘʪʠʚʥʦʛʦ ʘʨʝʘʣʘ N. skrjabini ʦʙʥʘʨʫʞʝ-
ʥʘ ʫ ʪʨʝʭ ʧʦʥʪʦ-ʢʘʩʧʠʡʩʢʠʭ ʙʳʯʢʦʚ (ʨʘʡʦʥ 
ʅʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ɺʦʣʛʠ, ɺʦʣʛʦʛʨʘʜ), ʨʘʡʦʥ 
ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ɼʫʥʘʷ (ɹʦʣʛʘʨʠʷ) [14]. ɺ 
ʠʥʚʘʟʠʦʥʥʦʤ ʘʨʝʘʣʝ ʫ ʙʳʯʢʘ-ʧʝʩʦʯʥʠʢʘ N. 
skrjabini ʦʙʥʘʨʫʞʝʥʘ ʚ ʨʘʡʦʥʝ ʉʨʝʜʥʝʛʦ 
ɼʥʝʧʨʘ (ʦʢʨʝʩʪʥʦʩʪʠ ʂʠʝʚʘ), ʥʘ ɺʦʣʛʝ 
(ʉʘʨʘʪʦʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ) [11, 14, 20]. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʠʥʚʘʟʠʚʥʦʤ ʘʨʝʘʣʝ ʨʦʣʴ 
ʦʩʥʦʚʥʳʭ ʜʝʬʠʥʠʪʠʚʥʳʭ ʭʦʟʷʝʚ N. skrjabini 
ʚʳʧʦʣʥʷʶʪ ʙʳʯʢʠ ʩʝʤ. Gobidae ï ʘʢʪʠʚʥʳʝ 
ʧʦʪʨʝʙʠʪʝʣʠ ʙʝʥʪʦʩʘ ʚ ʧʨʠʙʨʝʞʥʦʡ ʣʠʪʦʨʘ-
ʣʠ [11, 14, 20]. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ  ʚ  ʠʥʚʘʟʠʦʥ- 

ʥʦʤ ʘʨʝʘʣʝ (ʎʀʂ ʪʝʨʨʠʪʦʨʠʷ ʇʦʣʴʰʠ)     
N. skrjabini ʥʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʥʠ ʫ ʦʜʥʦʛʦ  
ʧʦʥʪʦ-ʢʘʩʧʠʡʩʢʦʛʦ ʚʠʜʘ [11]. ʅʘ ʪʝʨʨʠʪʦ-
ʨʠʠ ɹʝʣʘʨʫʩʠ ʧʝʨʚʳʝ ʫʧʦʤʠʥʘʥʠʷ ʦ N. 
Skrjabini ʜʘʪʠʨʫʶʪʩʷ 1931 ʛ. (ʦʧʠʩʘʥʳ ʢʘʢ 
Lebouria acerinae ʦʪ ʝʨʰʝʡ [18]). ʄʘʨʠʪʳ 
N. skrjabini ʦʪʤʝʯʝʥʳ ʫ ʛʦʣʘʚʣʷ, ʝʨʰʝʡ 
(ʜʦʥʩʢʦʛʦ ʠ ʦʙʳʢʥʦʚʝʥʥʦʛʦ), ʣʝʱʘ, ʦʢʫʥʷ 
ʨʝʯʥʦʛʦ, ʧʝʩʢʘʨʷ ʦʙʳʢʥʦʚʝʥʥʦʛʦ, ʧʣʦʪʚʳ 
ʦʙʳʢʥʦʚʝʥʥʦʡ, ʨʳʙʮʘ, ʱʫʢʠ ʠ ʩʦʤʘ (ʜʘʥ-
ʥʳʝ 1960ï1970 ʛʛ.) [18]. ʅʘ ʩʪʘʜʠʠ ʮʝʨʢʘ-
ʨʠʷ ʚʠʜ ʥʘʡʜʝʥ ʫ L. naticoides ʚ ʇʨʠʧʷʪʠ 
[18]. ɺ ʨʝʢʝ ɼʥʝʧʨ ʜʘʥʥʘʷ ʪʨʝʤʘʪʦʜʘ ʧʘʨʘ-
ʟʠʪʠʨʫʝʪ ʫ ʙʳʯʢʘ-ʮʫʮʠʢʘ [19]. ʊʘʢʠʤ ʦʙʨʘ-
ʟʦʤ, N. skrjabini ʥʘ ʙʝʣʦʨʫʩʩʢʦʡ ʪʝʨʨʠʪʦ-
ʨʠʠ ʚʩʪʨʝʯʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ, ʧʨʠʯʝʤ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʢʘʢ ʚ ʚʦʜʦʪʦʢʘʭ ʏʝʨʥʦʛʦ 
ʤʦʨʷ (ʨʝʢʠ ɼʥʝʧʨ, ʇʨʠʧʷʪʴ, ʉʦʞ, ɹʝʨʝʟʠ-
ʥʘ), ʪʘʢ ʠ ʚ ʙʘʩʩʝʡʥʝ ɹʘʣʪʠʡʩʢʦʛʦ (ɿʘʧʘʜ-
ʥʳʡ ɹʫʛ, ɿʘʧʘʜʥʘʷ ɼʚʠʥʘ, ʅʝʤʘʥ). ʅʘʪʫʨʘ-
ʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʘʨʘʟʠʪʘ ʩʚʷʟʘʥʘ ʩ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʝʤ ʝʛʦ ʧʝʨʚʦʛʦ ʧʨʦʤʝʞʫʪʦʯ-
ʥʦʛʦ ʭʦʟʷʠʥʘ ï ʙʨʶʭʦʥʦʛʦʛʦ ʤʦʣʣʶʩʢʘ L. 
naticoides ï ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʧʦʥʪʦ-ʢʘʩʧʠʡ-
ʩʢʦʡ ʬʘʫʥʳ. ʇʝʨʚʳʝ ʝʛʦ ʥʘʭʦʜʢʠ ʥʘ ʪʝʨʨʠ-
ʪʦʨʠʠ ɹʝʣʘʨʫʩʠ ʜʘʪʠʨʫʶʪʩʷ 1905 ʛ. ʚ ʙʘʩ-
ʩʝʡʥʝ ʇʨʠʧʷʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥ ʰʠ-
ʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʧʦ ʚʦʜʦʪʦʢʘʤ ɹʝʣʘ-
ʨʫʩʠ, ʘ ʪʘʢʞʝ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʚʥʫʪʨʝʥʥʠʭ 
ʚʦʜʦʝʤʘʭ.  

ɺ ʢʠʰʝʯʥʠʢʝ N. fluviatilis ʚ ʨʝʢʝ ɹʝ-
ʨʝʟʠʥʘ ʥʘʤʠ ʥʘʡʜʝʥ 1 ʵʢʟʝʤʧʣʷʨ ʘʢʘʥʪʦʮʝ-
ʬʘʣ ï ʧʦʣʦʚʦʟʨʝʣʘʷ ʩʘʤʢʘ Neoechinorhyn- 
chus rutii (Acanthocephala). ʇʘʨʘʟʠʪ ʧʨʝʩ-
ʥʦʚʦʜʥʳʭ, ʨʝʞʝ ʵʩʪʫʘʨʥʳʭ ʨʳʙ. ʉʢʨʝʙʝʥʴ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʦʚʩʝʤʝʩʪʥʦ (ʪʝʨʨʠʪʦʨʠʷ 
ʙʳʚʰʝʛʦ ʉʉʉʈ), ʚʢʣʶʯʘʷ ʨʝʢʠ ɸʤʫʨʘ. 
ʊʘʢʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʠ 
ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ. ʇʨʦʤʝʞʫʪʦʯʥʳʝ ʭʦʟʷʝ-
ʚʘ ï ʣʠʯʠʥʢʠ ʚʠʩʣʦʢʨʳʣʢʠ, ʦʩʪʨʘʢʦʜʳ [17]. 
ɺʩʪʨʝʯʘʝʪʩʷ ʫ 71 ʚʠʜʘ ʨʳʙ, ʧʨʝʠʤʫʱʝ-
ʩʪʚʝʥʥʦ ʢʘʨʧʦʚʳʭ. ɺ ʝʩʪʝʩʪʚʝʥʥʦʤ ʘʨʝʘʣʝ 
ʫ ʧʝʩʦʯʥʠʢʘ ʠʟʚʝʩʪʥʦ 6 ʚʠʜʦʚ ʩʢʨʝʙʥʝʡ, ʠʟ 
ʢʦʪʦʨʳʭ ʚ ʧʨʠʦʙʨʝʪʝʥʥʦʤ ʘʨʝʘʣʝ ʦʪʤʝʯʝʥʦ 
ʪʦʣʴʢʦ 2 ʚʠʜʘ (Acanthocephalus lucii ʠ Pom-
phorhynchus laevis), ʧʨʠ ʵʪʦʤ ʦʙʘ ʚʠʜʘ ʨʝ-
ʛʠʩʪʨʠʨʫʶʪʩʷ ʫ ʙʳʯʢʦʚ ʢʘʢ ʚʦ ʚʟʨʦʩʣʦʤ 
ʩʦʩʪʦʷʥʠʠ, ʪʘʢ ʠ ʥʘ ʩʪʘʜʠʠ ʣʠʯʠʥʢʠ [7]. 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ ʎʀʂ N. 
rutii ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ ʥʠ ʫ ʦʜʥʦʛʦ ʚʠʜʘ ʙʳʯ-
ʢʦʚ [11, 14]. ʍʦʟʷʠʥʦʤ ʜʘʥʥʦʡ ʘʢʘʥʪʦʮʝʬʘ-
ʣʳ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʘʨʝʘʣʝ ʦʪʤʝʯʝʥ ʪʦʣʴʢʦ 
ʙʳʯʦʢ-ʢʨʫʛʣʷʢ [7]. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫ-
ʩʠ N. rutii ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ  ʫ  ʝʣʴʮʘ  ʦʙʳʢ- 
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ʥʦʚʝʥʥʦʛʦ, ʢʨʘʩʥʦʧʝʨʢʠ, ʦʢʫʥʷ ʦʙʳʢʥʦʚʝʥ-
ʥʦʛʦ, ʧʣʦʪʚʳ, ʫʢʣʝʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʷʟʷ. 
ʆʪʤʝʯʝʥ ʚ ʦʟʝʨʘʭ ɼʨʠʚʷʪʳ, ʃʦʩʚʠʜʘ, ʨʝʢʘʭ 
ɼʥʝʧʨ ʠ ɿʘʧʘʜʥʘʷ ɼʚʠʥʘ [18]. ʅʘʭʦʜʢʠ 
ʜʘʥʥʦʛʦ ʧʘʨʘʟʠʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ 
ʜʘʪʠʨʫʶʪʩʷ 50ï70 ʛʛ. ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ.  

ʋ 10 % ʚʩʢʨʳʪʳʭ ʥʘʤʠ N. fluviatilis 
ʥʘ ʞʘʙʨʘʭ ʦʙʥʘʨʫʞʝʥʳ ʧʘʨʘʟʠʪʠʯʝʩʢʠʝ ʠʥ-
ʬʫʟʦʨʠʠ (Cilioʨhora), ʢʦʪʦʨʳʝ ʥʘʤ ʥʝ ʫʜʘ-
ʣʦʩʴ ʦʧʨʝʜʝʣʠʪʴ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ 
ʠʥʬʫʟʦʨʠʷʤʠ ʚʳʩʦʢʘʷ ʠ ʠʩʯʠʩʣʷʣʘʩʴ ʜʝ-
ʩʷʪʢʘʤʠ ʦʩʦʙʝʡ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝ-
ʥʠ ʚ ʧʘʨʘʟʠʪʦʬʘʫʥʝ N. fluviatilis ʦʪʤʝʯʝʥʦ 
19 ʪʘʢʩʦʥʦʚ Cilioʨhora [7]. ʇʨʠ ʵʪʦʤ ʪʦʣʴʢʦ 
5 ʠʟ ʥʠʭ ʦʙʥʘʨʫʞʝʥʳ ʚ ʠʥʚʘʟʠʚʥʦʤ ʘʨʝʘ- 
ʣʝ ï ɻʪʦ Apistoma campanulatum, A. robusta, 
Chilodonella sp., Ichthyophthirius multifiliis, 
Trichodina domerguei. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦ-
ʚʝʜʝʥʥʳʝ ʚ ʎʀʂ ʧʦʢʘʟʘʣʠ, ʯʪʦ N. fluviatilis 
ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʤʠʛʨʘʮʠʦʥʥʦʛʦ ʧʫʪʠ 
ʚʩʪʨʝʯʘʝʪʩʷ ʠʥʬʫʟʦʨʠʷ T. domerguei (Wal- 
lengren, 1897). ɼʘʥʥʳʡ ʧʘʨʘʟʠʪ ʫ ʙʳʯʢʘ ʦʪ-
ʤʝʯʝʥ ʚ ʥʘʪʠʚʥʦʤ ʘʨʝʘʣʝ (38,7 %), ʚ ʨʘʡʦʥʝ 
ʩʨʝʜʥʝʛʦ ɼʥʝʧʨʘ (37,5 %), ʘ ʪʘʢʞʝ ʚ ʨʘʡʦʥʝ 
ʠʥʚʘʟʠʦʥʥʦʛʦ ʘʨʝʘʣʘ (ʨʝʢʘ ɹʫʛ ʥʘ ʪʝʨʨʠʪʦ-
ʨʠʠ ʇʦʣʴʰʠ) (62,5 %). ʂʘʢ ʦʪʤʝʯʘʶʪ ʘʚʪʦ-
ʨʳ, ʠʟ ʚʩʝʭ ʙʳʯʢʦʚ, N. fluviatilis ʥʘʠʙʦʣʝʝ 
ʧʦʜʚʝʨʞʝʥ ʜʘʥʥʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ.  ʀʥʬʫʟʦ- 

ʨʠʷ ʧʦʨʘʞʘʝʪ ʞʘʙʨʳ, ʧʣʘʚʥʠʢʠ ʠ ʢʦʞʫ   
ʨʳʙ [11]. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ N. fluviatilis, ʦʙʠʪʘ-
ʶʱʝʛʦ ʚ ʨʝʢʝ ɹʝʨʝʟʠʥʘ, ʥʘʤʠ ʦʙʥʘʨʫʞʝʥʦ 
7 ʪʘʢʩʦʥʦʚ ʧʘʨʘʟʠʪʦʚ. ʇʨʠ ʵʪʦʤ 42 % ʚʳ-
ʙʦʨʢʠ ʨʳʙ ʠʥʚʘʟʠʨʦʚʘʥʳ ʧʘʨʘʟʠʪʘʤʠ (1ï3 
ʪʘʢʩʦʥʘʤʠ). ʇʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʧʨʝʦʙʣʘʜʘ-
ʶʪ ʛʣʦʭʠʜʠʠ (36 %). ɼʨʫʛʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 
ʧʘʨʘʟʠʪʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ 
(2ï24 %). ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʝʚʳʩʦ-
ʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ ʦʩ-
ʥʦʚʥʦʡ ʯʘʩʪʴʶ ʛʝʣʴʤʠʥʪʦʚ (1ï10 ɻʢʟ.). ɺ 
ʮʝʣʦʤ ʦʙʩʣʝʜʦʚʘʥʥʘʷ ʥʘʤʠ ʚʳʙʦʨʢʘ ʭʦʟʷʝʚ 
ʥʝʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʦʮʝʥʢʠ ʧʘʨʘʟʠʪʠʯʝʩʢʦʛʦ 
ʙʦʛʘʪʩʪʚʘ N. fluviatilis. ʆʜʥʘʢʦ ʤʦʞʥʦ ʛʦʚʦ-
ʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʧʘʨʘʟʠʪʦʬʘʫʥʘ N. fluviati- 
lis ï ʯʫʞʝʨʦʜʥʦʛʦ ʚʠʜʘ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ɹʝ-
ʣʘʨʫʩʠ ï ʚ ʨʝʢʝ ɹʝʨʝʟʠʥʘ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦ-
ʙʝʥʥʦʩʪʠ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʢʘʢ ʟʘ ʩʯʝʪ ʚʠʜʦʚ, 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʨʘʞʘʶʱʠʭ ʙʳʯʢʦʚ ʚ 
ʤʝʩʪʘʭ ʠʭ ʦʙʠʪʘʥʠʷ, ʪʘʢ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 
ʘʙʦʨʠʛʝʥʥʦʡ ʧʘʨʘʟʠʪʦʬʘʫʥʳ. ʇʨʠ ʵʪʦʤ N. 
fluviatilis ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʮʠʨʢʫʣʷʮʠʠ 
ʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦ ʯʝʤ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʚʳʩʦʢʘʷ ʜʦʣʷ ʦʙʥʘʨʫʞʝʥʥʳʭ ʫ 
ʥʝʛʦ ʣʠʯʠʥʦʯʥʳʭ ʬʦʨʤ. 
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ɼʃʗ ʇʈʆʌʀʃɸʂʊʀʂʀ ʂʆʃʀɹɸʂʊɽʈʀʆɿɸ (ʕʐɽʈʀʍʀʆɿɸ)  

ʀ ʂʃɽɹʉʀɽʃʃɽɿɸ ʂʈʋʇʅʆɻʆ ʈʆɻɸʊʆɻʆ ʉʂʆʊɸ  

Ʒ ʠʟʛʦʪʦʚʣʝʥʘ ʠʟ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ Escherichia coli ʩ ʘʜʛʝʟʠʚʥʳʤʠ ʘʥʪʠʛʝʥʘʤʠ  
F41, K88 (F4), K99 (F5), A20 (F17); Klebsiella pneumonia; ʨʝʢʦʤʙʠʥʘʥʪʥʦʡ  
ʩʫʙʲʝʜʠʥʠʮʳ ɺ ʪʝʨʤʦʣʘʙʠʣʴʥʦʛʦ ʪʦʢʩʠʥʘ Escherichia coli; ʤʘʩʣʷʥʦʛʦ ʘʜʲʶʚʘʥʪʘ  
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ʵʥʪʝʨʦʪʦʢʩʠʥ E. coli ʠʤʝʶʪ  
ʙʝʣʢʦʚʫʶ ʧʨʠʨʦʜʫ  
ʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ  
ʠʤʤʫʥʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ  
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ʥʝʪʝʣʝʡ ʠ ʪʝʣʷʪ ʚ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ  
ʠ ʫʛʨʦʞʘʝʤʳʭ ʧʦ ʢʦʣʠʙʘʢʪʝʨʠʦʟʫ  

ʠ ʢʣʝʙʩʠʝʣʣʝʟʫ ʭʦʟʷʡʩʪʚʘʭ 
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ʃʦʛʠʥʦʚ ɼ.ʅ., ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ1 
ʃʠ ɽ.ʖ., ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ2 
ʇʘʥʦʚ ɺ.ʀ., ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ2 
ʊʝʤʥʠʢʦʚ ɸ.ɸ., ʟʘʤʝʩʪʠʪʝʣʴ ʜʝʢʘʥʘ ʬʘʢʫʣʴʪʝʪʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ2 
ʈʘʜʴʢʦʚʠʯ ɽ.ʃ., ʵʥʪʦʤʦʣʦʛ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʦʪʜʝʣʘ ʵʧʠʜʝʤʠʦʣʦʛʠʠ3 
ɹʝʛʘ ɸ.ɻ., ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ2 

ɻʦʨʜʝʝʚ ʄ.ʀ., ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ2 

ʄʦʩʢʘʝʚ ɸ.ɺ., ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ2 
 
1ɻʅʇʆ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ɹʝʣʘʨʫʩʠ ʧʦ ʙʠʦʨʝʩʫʨ-
ʩʘʤè, ʛ. ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 
2ʌɻɹʆʋ ɺʆ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʩʚʝʱʝʥʠʷè, ʛ. ʄʳʪʠʱʠ, ʈʦʩʩʠʡʩʢʘʷ          
ʌʝʜʝʨʘʮʠʷ 
3ɻʋ çɻʦʤʝʣʴʩʢʠʡ ʛʦʨʦʜʩʢʦʡ ʮʝʥʪʨ ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠè, ʛ. ɻʦʤʝʣʴ, ʈʝʩʧʫʙʣʠʢʘ            
ɹʝʣʘʨʫʩʴ 
 

ʍʈʆʄʆʉʆʄʅʓʁ ʉʆʉʊɸɺ ʇʆʇʋʃʗʎʀʁ ʄɸʃʗʈʀʁʅʆɻʆ ʂʆʄɸʈɸ  
ANOPHELES MESSEAE S. L. ʎɽʅʊʈɸ ʀ ʖɻɸ ʈɽʉʇʋɹʃʀʂʀ ɹɽʃɸʈʋʉʔ 

 
ʈʝʟʶʤʝ 

ʀʟʫʯʝʥʘ ʢʘʨʠʦʪʠʧʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʡ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʣʷʨʠʡʥʦʛʦ ʢʦʤʘʨʘ Anopheles messeae 
s. l., ʚʳʷʚʣʝʥ ʫʨʦʚʝʥʴ ʭʨʦʤʦʩʦʤʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ. ʋʩʪʘʥʦʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʧʦ ʯʘʩʪʦʪʘʤ ʭʨʦʤʦʩʦʤʥʳʭ ʠʥʚʝʨ-
ʩʠʡ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ ʮʝʥʪʨʘ ʠ ʶʛʘ ɹʝʣʘʨʫʩʠ. ɺ ʧʦʧʫʣʷʮʠʷʭ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʶʞʥʦʡ ʚʳʷʚ-
ʣʝʥʘ ʧʦʚʳʰʝʥʥʘʷ ʯʘʩʪʦʪʘ ʠʥʚʝʨʩʠʦʥʥʳʭ ʚʘʨʠʘʥʪʦʚ XL11 ʠ 3R01. ɻʝʪʝʨʦʟʠʛʦʪʳ 2R01 ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʚ ʧʦ-
ʧʫʣʷʮʠʷʭ ʛ. ʄʠʥʩʢʘ. ʆʙʥʘʨʫʞʝʥʘ ʥʦʚʘʷ ʫʥʠʢʘʣʴʥʘʷ ʠʥʚʝʨʩʠʷ ʚ ʛʝʪʝʨʦʟʠʛʦʪʝ ʧʦ ʢʦʨʦʪʢʦʤʫ ʧʣʝʯʫ ʪʨʝʪʴʝʡ ʧʘʨʳ 
ʭʨʦʤʦʩʦʤ ï 3L07 (33bï36b). ɺʩʝʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 9 ʚʘʨʠʘʥʪʦʚ ʢʘʨʠʦʪʠʧʦʚ. 
ʅʘʠʙʦʣʴʰʘʷ ʭʨʦʤʦʩʦʤʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʳʷʚʣʝʥʘ ʚ ʧʦʧʫʣʷʮʠʷʭ ʠʟ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʄʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʣʷʨʠʡʥʳʝ ʢʦʤʘʨʳ, ʮʠʪʦʛʝʥʝʪʠʢʘ, ʠʥʚʝʨʩʠʦʥʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ, ʢʘʨʠʦʪʠʧ, 
Anopheles. 

 
Summary 

The karyotypic structure of populations of the polymorphic malaria mosquito Anopheles messeae s. l. was 
studied. The level of chromosomal polymorphism in Anopheles messeae s. l. was identified. Differences in the frequen-
cies of inversions between the populations of the center and south of Belarus were established. In the populations of the 
central zone, compared with the southern zone, an increased frequency of inversion variants XL11 and 3R01 was re-
vealed. Heterozygotes 2R01 were found only in the populations of Minsk. A new unique inversion was found in a hetero-
zygous for the short arm of the third pair of chromosomes ï 3L07 (33bï36b). A total of 9 variants of karyotypes have 
been registered on the territory of Belarus. The highest chromosomal variability was found in populations from the 
habitats of the Minsk region. 

Keywords: malaria mosquitoes, cytogenetics, inversion polymorphism, karyotype, Anopheles. 

 
ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 17.04.2023 ʛ. 

ɺɺɽɼɽʅʀɽ 
ʄʘʣʷʨʠʡʥʳʝ ʢʦʤʘʨʳ (Diptera, Culi-

cidae) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʥʘʠʙʦ-
ʣʝʝ ʵʧʠʜʝʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʛʨʫʧʧ ʥʘʩʝʢʦ-
ʤʳʭ, ʚʭʦʜʷʱʠʭ ʚ ʢʦʤʧʣʝʢʩ ʛʥʫʩʘ, ʘʢʪʠʚʥʦ 
ʥʘʧʘʜʘʶʱʝʛʦ ʥʘ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ʇʦ-
ʤʠʤʦ ʪʦʛʦ, ʯʪʦ ʢʨʦʚʦʩʦʩʫʱʠʝ ʢʦʤʘʨʳ ʨʦʜʘ 
Anopheles ̫ ʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʧʝʨʝʥʦʩʯʠ-
ʢʘʤʠ ʤʘʣʷʨʠʠ ʚ ɽʚʨʦʧʝʡʩʢʦʤ ʨʝʛʠʦʥʝ, ʦʥʠ 
ʪʘʢʞʝ ʩʧʦʩʦʙʥʳ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʜʨʫʛʠʭ 
ʚʦʟʙʫʜʠʪʝʣʝʡ  ʟʘʙʦʣʝʚʘʥʠʡ  ʨʘʟʣʠʯʥʦʡ ʧʨʠ- 

ʨʦʜʳ, ʪʘʢʠʭ ʢʘʢ ʪʫʣʷʨʝʤʠʷ, ʜʠʨʦʬʠʣʷʨʠʦʟ 
ʠ ʥʝʢʦʪʦʨʳʝ ʘʨʙʦʚʠʨʫʩʥʳʝ ʠʥʬʝʢʮʠʠ [1, 4, 
9, 11, 12, 13, 14]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ ʟʘʨʝʛʠʩʪʨʠ-
ʨʦʚʘʥʦ 6 ʚʠʜʦʚ ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ: 
Anopheles atroparvus Van Theil, 1927; 
Anopheles claviger Meigen, 1804; Anopheles 
daciae Linton, Nicolescu & Harbach, 2004; 
Anopheles maculipennis s. s. Meigen, 1818; 
Anopheles messeae s. s. Falleroni, 1926; 
Anopheles plumbeus Steph, 1828 [4, 8]. ɺʠʜʳ 
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An. maculipennis s. s., An. messeae s. s., 
An. daciae ʠ An. atroparvus ̫ ʚʣʷʶʪʩʷ ʚʠʜʘ-
ʤʠ-ʜʚʦʡʥʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʧʘʣʝʘʨʢ-
ʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ Maculipennis [3]. ɺʩʝʛʦ 
ʜʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʥʘʩʯʠʪʳʚʘʝʪ 11 ʧʘʣʝʘʨʢ-
ʪʠʯʝʩʢʠʭ ʚʠʜʦʚ-ʜʚʦʡʥʠʢʦʚ (An. atroparvus; 
An. artemievi Gordeev, Zvantzov, Goryache-
va, Shaikevisch and Ejov, 2005; An. beklemi-
shevi Stegnii, Kabanova, 1976; An. daciae; 
An. labranchiae Falleroni, 1926; An. maculi-
pennis; An. martinius Shingarev, 1926; 
An. melanoon Hackett, 1934; An. messeae; 
An. persiensis Linton, Sedaghat and Harbach, 
2003; An. sacharovi Favre, 1903), ʢʦʪʦʨʳʝ 
ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʥʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦ-
ʨʠʷʭ [18]. 

ɺʠʜʳ-ʜʚʦʡʥʠʢʠ ʠʤʝʶʪ ʩʭʦʜʥʫʶ ʤʦʨ-
ʬʦʣʦʛʠʶ, ʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ, 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʠ ʛʝʥʝʪʠʯʝʩʢʠ. ʅʘ ʧʨʠʤʝʨʝ 
ʤʥʦʛʠʭ ʚʠʜʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦʢʘʟʘʥʦ, ʯʪʦ 
ʜʘʞʝ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʝ ʚʠʜʳ ʢʨʦʚʦʩʦʩʫ-
ʱʠʭ ʢʦʤʘʨʦʚ ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʦʡ ʩʧʦʩʦʙ-
ʥʦʩʪʴʶ ʢ ʧʝʨʝʥʦʩʫ ʚʦʟʙʫʜʠʪʝʣʝʡ ʪʨʘʥʩʤʠʩ-
ʩʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟ-
ʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʘʥʪʨʦʧʦʬʠʣʴʥʦʩʪʠ, ʰʠʨʦ-
ʪʦʡ ʘʨʝʘʣʘ ʠ ʯʠʩʣʝʥʥʦʩʪʴʶ, ʯʪʦ ʧʨʠʜʘʝʪ ʠʤ 
ʨʘʟʥʫʶ ʵʧʠʜʝʤʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ. ʅʝʢʦ-
ʪʦʨʳʝ ʚʠʜʳ-ʜʚʦʡʥʠʢʠ ʠʟ ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢ-
ʩʘ ʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʜʦ ʚʠʜʘ ʧʦ ʨʠʩʫʥ-
ʢʫ ʵʢʟʦʭʦʨʠʦʥʘ ʷʠʮ, ʥʦ ʥʠ ʥʘ ʩʪʘʜʠʠ ʣʠʯʠʥ-
ʢʠ, ʥʠ ʥʘ ʩʪʘʜʠʠ ʠʤʘʛʦ ʦʥʠ ʤʦʨʬʦʣʦʛʠʯʝ-
ʩʢʠ ʥʝ ʨʘʟʣʠʯʠʤʳ, ʪ. ʝ. ʦʧʨʝʜʝʣʝʥʠʝ ʜʦ ʚʠ-
ʜʘ ʥʘ ʧʦʩʪʵʤʙʨʠʦʥʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʚʦʟʤʦʞ-
ʥʦ ʪʦʣʴʢʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʣʝʢʫʣʷʨʥʦ- 
ʠ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ.  

ʉʨʝʜʠ ʚʩʝʭ ʚʠʜʦʚ-ʜʚʦʡʥʠʢʦʚ ʤʘʣʷ-
ʨʠʡʥʳʭ ʢʦʤʘʨʦʚ ʢʦʤʧʣʝʢʩʘ Maculipennis ʥʘ 
ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʪʦʣʴʢʦ An. messe-
ae s. l., ʚʢʣʶʯʘʶʱʠʡ ʜʚʘ ʢʨʠʧʪʠʯʝʩʢʠʭ ʚʠ-
ʜʘ An. daciae ʠ An. messeae s. s., ʦʙʣʘʜʘʝʪ 
ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʭʨʦʤʦʩʦʤ-
ʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʮʝʥʥʳʤ 
ʦʙʲʝʢʪʦʤ ʜʣʷ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ ʭʨʦʤʦʩʦʤʥʦʛʦ ʩʦʩʪʘʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-
ʝʤ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ [18, 19]. 

ɺ ʢʣʝʪʢʘʭ ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʣʠʯʠʥʦʢ ʠ 
ʤʘʣʴʧʠʛʠʝʚʳʭ ʩʦʩʫʜʦʚ ʠʤʘʛʦ ʤʘʣʷʨʠʡʥʳʭ 
ʢʦʤʘʨʦʚ ʩʦʜʝʨʞʘʪʩʷ ʧʦʣʠʪʝʥʥʳʝ ʭʨʦʤʦʩʦ-
ʤʳ, ʥʘ ʢʦʪʦʨʳʭ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪʩʷ ʬʠʢʩʠ-
ʨʦʚʘʥʥʳʝ ʠ ʬʣʫʢʪʫʠʨʫʶʱʠʝ ʧʝʨʝʩʪʨʦʡʢʠ. 
ʀʤʝʥʥʦ ʬʣʫʢʪʫʠʨʫʶʱʠʝ ʧʘʨʘʮʝʥʪʨʠʯʝʩʢʠʝ 
ʠʥʚʝʨʩʠʠ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʚʥʫʪʨʠʚʠʜʦʚʦʡ 
ʭʨʦʤʦʩʦʤʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ. ɺ ʩʚʦʶ ʦʯʝ-
ʨʝʜʴ  ʠʥʚʝʨʩʠʦʥʥʳʡ  ʧʦʣʠʤʦʨʬʠʟʤ  ʦʙʝʩʧʝ- 

ʯʠʚʘʝʪ ʘʜʘʧʪʘʮʠʶ ʚʠʜʦʚ ʤʘʣʷʨʠʡʥʳʭ ʢʦ-
ʤʘʨʦʚ ʢ ʨʘʟʣʠʯʥʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦ-
ʚʠʷʤ ʘʨʝʘʣʘ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ 
ʩʠʣʴʥʦ ʠʟʤʝʥʷʪʴʩʷ ʩʨʦʢʠ ʟʠʤʦʚʢʠ, ʧʨʦʜʦʣ-
ʞʠʪʝʣʴʥʦʩʪʴ ʜʠʘʧʘʫʟʳ, ʢʦʣʠʯʝʩʪʚʦ ʛʝʥʝʨʘ-
ʮʠʡ, ʘ ʪʘʢʞʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 
ʜʘʥʥʦʛʦ ʚʠʜʘ [2, 20]. ʇʦʤʠʤʦ ʘʜʘʧʪʘʮʠʠ ʢ 
ʨʘʟʣʠʯʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ 
ʤʝʩʪ ʚʳʧʣʦʜʘ, ʠʥʚʝʨʩʠʦʥʥʳʡ ʧʦʣʠʤʦʨ-
ʬʠʟʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʷʚʣʝʥʠʶ ʨʝʟʠʩʪʝʥʪ-
ʥʳʭ ʢ ʠʥʩʝʢʪʠʮʠʜʘʤ ʬʦʨʤ ʢʦʤʘʨʦʚ, ʯʪʦ 
ʚʳʟʳʚʘʝʪ ʮʝʣʳʡ ʨʷʜ ʧʨʦʙʣʝʤ ʚ ʧʨʦʚʝʜʝʥʠʠ 
ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚ 
ʯʘʩʪʥʦʩʪʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʨʝʛʫʣʷ-
ʮʠʠ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ [8]. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ 
ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʭʨʦʤʦʩʦʤʥʳʡ ʩʦʩʪʘʚ ʧʦʧʫ-
ʣʷʮʠʡ ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ ʤʦʞʝʪ ʚʣʠʷʪʴ 
ʮʝʣʳʡ ʨʷʜ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʩʘ-
ʤʠʭ ʙʠʦʪʦʧʘʭ, ʘ ʠʤʝʥʥʦ ʪʝʤʧʝʨʘʪʫʨʘ, ʢʠʩ-
ʣʦʪʥʦʩʪʴ, ʩʦʣʝʥʦʩʪʴ, ʞʝʩʪʢʦʩʪʴ ʚʦʜʳ, ʘ 
ʪʘʢʞʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦ-
ʨʦʜʘ [6]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ̫ ʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ 
ʢʘʨʠʦʪʠʧʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʣʠ-
ʤʦʨʬʥʦʛʦ ʚʠʜʘ An. messeae s. l., ʘ ʪʘʢʞʝ 
ʧʨʦʚʝʜʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʭʨʦ-
ʤʦʩʦʤʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʤʘʨʦʚ ʨʦʜʘ Anopheles 
ʚ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʮʝʥʪʨʘ ʠ ʶʛʘ ɹʝʣʘʨʫʩʠ. 

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʆʙʲʝʢʪʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷ-

ʣʠʩʴ ʣʠʯʠʥʢʠ ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ 4-ʛʦ 
ʚʦʟʨʘʩʪʘ, ʩʦʙʨʘʥʥʳʝ ʚ ʚʦʜʦʝʤʘʭ ʮʝʥʪʨʘʣʴ-
ʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʝʡ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, 
ʘ ʠʤʝʥʥʦ ʚ ɹʨʝʩʪʝ (52.131143, 23.705518), 
ʄʦʟʳʨʝ (52.072428, 29.278592), ɻʦʤʝʣʝ 
(52.421898, 31.027035) ʠ ʄʠʥʩʢʝ 
(53.848321, 27.524214). ʉʙʦʨʳ ʤʘʪʝʨʠʘʣʘ 
ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʢʦʥʮʝ ʠʶʣʷ ï ʥʘʯʘʣʝ ʘʚʛʫ-
ʩʪʘ 2021 ʛʦʜʘ.  

ʉʙʦʨ ʠ ʫʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ ʣʠʯʠʥʦʯ-
ʥʳʭ ʩʪʘʜʠʡ ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ ʧʨʦʚʦʜʠ-
ʣʠ ʚ ʪʠʧʠʯʥʳʭ ʤʘʣʷʨʠʦʛʝʥʥʳʭ ʚʦʜʦʸʤʘʭ. 
ʆʪʣʦʚ ʣʠʯʠʥʦʢ ʧʨʦʠʟʚʦʜʠʣʠ ʩʪʘʥʜʘʨʪʥʦʡ 
ʢʶʚʝʪʦʡ 13Ĭ18 ʩʤ2. ʃʠʯʠʥʦʢ ʚ ʢʶʚʝʪʝ ʚʳ-
ʣʘʚʣʠʚʘʣʠ ʩʧʨʠʥʮʦʚʢʦʡ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ 
ʧʦʚʨʝʞʜʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, 
ʧʦʜʩʯʠʪʳʚʘʣʠ ʠ ʧʦʤʝʱʘʣʠ ʚ ʧʨʦʙʠʨʢʠ ʩ 
ʬʠʢʩʘʪʦʨʦʤ ʂʣʘʨʢʘ, ʟʘʪʝʤ ʵʪʠʢʝʪʠʨʦʚʘʣʠ 
(ʫʢʘʟʳʚʘʣʠ ʜʘʪʫ, ʤʝʩʪʦ ʩʙʦʨʘ, ʦʧʠʩʘʥʠʝ 
ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ˉ ʧʨʦʙʳ, ʢʦʣʠʯʝʩʪʚʦ ʰʪ., 
ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʚʦʜʳ). 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʧʦʣʠ-
ʪʝʥʥʳʭ ʭʨʦʤʦʩʦʤ  ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʬʠʢʩʘ- 
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ʪʦʨ ʂʣʘʨʢʘ (ʩʦʩʪʦʠʪ ʠʟ 1 ʯʘʩʪʠ ʣʝʜʷʥʦʡ ʫʢ-
ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ (99,8 %) ʠ 3 ʯʘʩʪʝʡ ʩʧʠʨ-
ʪʘ), ʦʩʥʦʚʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷ-
ʝʪʩʷ ʦʙʝʟʚʦʞʠʚʘʥʠʝ ʪʢʘʥʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʢʨʘ-
ʩʠʪʝʣʷ ʭʨʦʤʘʪʠʥʘ ʧʨʠʤʝʥʷʣʩʷ 2%-ʥʳʡ ʣʘʢ-
ʪʦʘʮʝʪʦʨʩʝʠʥ (ʩʦʩʪʦʠʪ ʠʟ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦ-
ʪʳ (80 %), ʣʝʜʷʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʠ 
ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʦʨʩʝʠʥʘ). ɼʣʷ ʨʘʟʜʝʣʝʥʠʷ 
ʢʣʝʪʦʢ ʠ ʦʪʤʳʚʢʠ ʦʪ ʣʠʰʥʝʛʦ ʢʨʘʩʠʪʝʣʷ 
ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ (50 %). 
ʀʟʦʣʠʨʫʶʱʠʡ ʩʦʩʪʘʚ ʩʣʫʞʠʪ ʜʣʷ ʩʦʭʨʘʥʝ-
ʥʠʷ ʚʨʝʤʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʦʪ ʚʳʩʳʭʘʥʠʷ 
(ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʳʩʪʨʦ ʟʘʩʪʳʚʘʶʱʠʡ 
ʣʘʢ ʠʣʠ ʨʘʩʪʚʦʨ ʢʨʘʩʠʪʝʣʷ ʥʠʟʢʦʛʦ ʢʘʯʝ-
ʩʪʚʘ). 

ɺ ʢʘʤʝʨʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʛʦʪʦʚʠʣʠ 
ʧʨʝʧʘʨʘʪʳ ʧʦʣʠʪʝʥʥʳʭ ʭʨʦʤʦʩʦʤ ʧʦ ʚʠʜʦ-
ʠʟʤʝʥʝʥʥʦʡ ʣʘʢʪʦʘʮʝʪʦʨʩʝʠʥʦʚʦʡ ʤʝʪʦʜʠʢʝ 
[8]. ɺ ʢʘʧʣʝ ʬʠʢʩʘʪʦʨʘ ʂʣʘʨʢʘ ʚʳʜʝʣʷʣʠ 
ʩʣʶʥʥʳʝ ʞʝʣʝʟʳ ʣʠʯʠʥʦʢ ʤʘʣʷʨʠʡʥʳʭ ʢʦ-
ʤʘʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʩʢʦʧʘ Leica 
S4E (ɻʝʨʤʘʥʠʷ). ʇʨʝʧʘʨʦʚʘʣʴʥʳʤʠ ʠʛʣʘʤʠ 
ʥʘʜʨʳʚʘʣʠ ʭʠʪʠʥʦʚʳʡ ʧʦʢʨʦʚ ʛʨʫʜʥʦʛʦ ʦʪ-
ʜʝʣʘ ʣʠʯʠʥʢʠ ʠ ʠʟʚʣʝʢʘʣʠ ʩʣʶʥʥʳʝ ʞʝʣʝʟʳ, 
ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʧʦ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ ʦʪ 
ʢʠʰʝʯʥʠʢʘ, ʙʣʠʞʝ ʢ ʛʦʣʦʚʝ. ʆʩʪʘʪʢʠ ʭʠʪʠ-
ʥʦʚʦʛʦ ʧʦʢʨʦʚʘ ʣʠʯʠʥʢʠ ʠ ʣʠʰʥʠʡ ʬʠʢʩʘ-
ʪʦʨ ʫʜʘʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ 
ʙʫʤʘʛʠ, ʘ ʚʳʜʝʣʝʥʥʳʝ ʞʝʣʝʟʳ ʦʢʨʘʰʠʚʘʣʠ 
2%-ʥʳʤ ʣʘʢʪʦʘʮʝʪʦʨʩʠʥʦʤ ʚ ʪʝʯʝʥʠʝ 60 
ʤʠʥʫʪ (ʚʨʝʤʷ ʦʢʨʘʩʢʠ ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʟʘʚʠ-
ʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʩʦʭʨʘʥʝʥʠʷ ʚʳʙʦʨʢʠ, ʘ 
ʪʘʢʞʝ ʦʪ ʢʘʯʝʩʪʚʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʧʨʦʠʟ-
ʚʦʜʠʪʝʣʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʦʨʩʝʠʥʘ). ʇʦ 
ʠʩʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ ʧʨʦʢʨʘʩʢʠ ʦʩʪʘʪʢʠ ʢʨʘ-
ʩʠʪʝʣʷ ʫʙʠʨʘʣʠ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʦʡ. 
ɼʘʣʝʝ ʦʢʨʘʰʝʥʥʳʝ ʞʝʣʝʟʳ ʨʘʟʜʘʚʣʠʚʘʣʠ 
ʧʦʜ ʧʦʢʨʦʚʥʳʤ ʩʪʝʢʣʦʤ ʚ 50%-ʥʦʡ ʫʢʩʫʩ-
ʥʦʡ ʢʠʩʣʦʪʝ, ʩʪʘʨʘʷʩʴ ʥʝ ʜʦʧʫʩʪʠʪʴ ʚʦʟʥʠʢ-
ʥʦʚʝʥʠʷ ʧʫʟʳʨʴʢʦʚ ʚʦʟʜʫʭʘ (ʧʨʠ ʨʘʟʜʘʚʣʠ-
ʚʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʛʢʘ ʧʦʩʪʫʢʠʚʘʪʴ ʦʙ-
ʨʘʪʥʦʡ ʩʪʦʨʦʥʦʡ ʧʨʝʧʘʨʦʚʘʣʴʥʦʡ ʤʠʥʫʮʠʠ, 
ʧʨʠʜʝʨʞʠʚʘʷ ʧʦʢʨʦʚʥʦʝ ʩʪʝʢʣʦ ʯʝʨʝʟ ʬʠʣʴ-
ʪʨʦʚʘʣʴʥʫʶ ʙʫʤʘʛʫ ʠ ʥʝ ʜʦʧʫʩʢʘʷ ʩʤʝʱʝ-
ʥʠʡ). ɺʦ ʠʟʙʝʞʘʥʠʝ ʚʳʩʳʭʘʥʠʷ ʧʨʝʧʘʨʘʪʘ 
ʧʦ ʢʨʘʷʤ ʧʦʢʨʦʚʥʦʛʦ ʩʪʝʢʣʘ ʥʘʥʦʩʠʣʠ ʠʟʦ-
ʣʠʨʫʶʱʠʡ ʩʦʩʪʘʚ. 

ʄʘʣʷʨʠʡʥʳʝ ʢʦʤʘʨʳ ʷʚʣʷʶʪʩʷ ʫʜʦʙ-
ʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʜʣʷ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ ʠ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʚʠ-
ʜʫ ʥʘʣʠʯʠʷ ʫ ʥʠʭ ʧʦʣʠʪʝʥʥʳʭ ʭʨʦʤʦʩʦʤ. 
ʇʦʣʠʪʝʥʥʳʝ ʭʨʦʤʦʩʦʤʳ ï ɻ ʪʦ ʛʠʛʘʥʪʩʢʠʝ 
ʩʢʦʧʣʝʥʠʷ ʦʙʲʝʜʠʥʝʥʥʳʭ ʭʨʦʤʘʪʠʜ, ʢʦʪʦ-
ʨʳʝ ʚ ʩʦʪʥʠ ʠ ʪʳʩʷʯʠ ʨʘʟ ʙʦʣʴʰʝ ʦʙʳʢʥʦ-
ʚʝʥʥʳʭ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʦ  

ʘʥʘʣʠʟʠʨʦʚʘʪʴ  ʩʪʨʫʢʪʫʨʫ  ʫʯʘʩʪʢʦʚ  ʭʨʦʤʦ- 
ʩʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʥʘ ʢʦʤʘʨʦʚ ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʙʠʦʪʠʯʝ-
ʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ. 

ʎʠʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʠʪʝʥ-
ʥʳʭ ʭʨʦʤʦʩʦʤ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-
ʝʤ ʤʠʢʨʦʩʢʦʧʘ AXIO Imager A1 ZEISS. 
ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʨʠʦʪʠʧʦʚ ʢʦʤʘʨʦʚ ʧʨʦʠʩ-
ʭʦʜʠʣʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʨʠʦʛʨʘʤʤ ʚʠ-
ʜʦʚ ʠ ʬʦʪʦʢʘʨʪ ʧʦʣʠʪʝʥʥʳʭ ʭʨʦʤʦʩʦʤ 
Anopheles [15, 18]. 

ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʢʘʨʠʦʪʠʧʦʚ ʧʦʣʠ-
ʤʦʨʬʥʦʛʦ ʚʠʜʘ An. messeae s. l. ʙʳʣʠ ʦʙʥʘ-
ʨʫʞʝʥʳ ʧʘʨʘʮʝʥʪʨʠʯʝʩʢʠʝ ʠʥʚʝʨʩʠʠ ʚ ʛʦ-
ʤʦ- ʠ ʛʝʪʝʨʦʟʠʛʦʪʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɺʩʝʛʦ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦ-
ʜʦʚ ʠʟʫʯʝʥʦ 327 ʣʠʯʠʥʦʢ ʤʘʣʷʨʠʡʥʳʭ ʢʦ-
ʤʘʨʦʚ. ʆʮʝʥʢʫ ʯʘʩʪʦʪ ʠʥʚʝʨʩʠʡ f ʠ ʚʳʯʠʩ-
ʣʝʥʠʝ ʩʪʘʥʜʘʨʪʥʦʡ ʦʰʠʙʢʠ sf ʚʳʧʦʣʥʷʣʠ 
ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦʜʘʤʠ [10]. ʉʨʘʚʥʠʪʝʣʴ-
ʥʳʡ ʘʥʘʣʠʟ ʯʘʩʪʦʪ ʠʥʚʝʨʩʠʡ ʤʝʞʜʫ ʚʳʙʦʨ-
ʢʘʤʠ ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝ-
ʨʠʷ ʍʠ-ʢʚʘʜʨʘʪ. 

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 
ʂʨʦʚʦʩʦʩʫʱʠʝ ʢʦʤʘʨʳ ʨʦʜʘ Anophe-

les ʦʙʣʘʜʘʶʪ ʧʦʩʪʦʷʥʥʳʤ ʯʠʩʣʦʤ ʭʨʦʤʦ-
ʩʦʤ 2n=6. ɺ ʢʘʨʠʦʪʠʧʝ ʠʤʝʝʪʩʷ ʜʚʝ ʧʘʨʳ 
ʩʫʙʤʝʪʘʮʝʥʪʨʠʯʝʩʢʠʭ ʭʨʦʤʦʩʦʤ, ʩʦʩʪʦʷ-
ʱʠʭ ʠʟ ʜʚʫʭ ʧʣʝʯ: ʣʝʚʦʛʦ (ʢʦʨʦʪʢʦʛʦ) ʠ 
ʧʨʘʚʦʛʦ (ʜʣʠʥʥʦʛʦ), 2L ʠ 2R, 3L ʠ 3R ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ. ʇʦʤʠʤʦ ʘʫʪʦʩʦʤ, ʧʨʠʩʫʪʩʪʚʫʝʪ 
ʧʦʣʦʚʘʷ ʭʨʦʤʦʩʦʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʦʪʥʦ-
ʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʤ ʣʝʚʳʤ ʧʣʝʯʦʤ ï XL, 
ʧʨʘʚʦʝ ʧʣʝʯʦ ʛʝʪʝʨʦʭʨʦʤʘʪʠʟʠʨʦʚʘʥʦ. ʅʘ 
ʧʨʝʧʘʨʘʪʘʭ ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʩʘʤʮʦʚ ʧʦʣʦʚʘʷ 
ʭʨʦʤʦʩʦʤʘ X-ʭʨʦʤʦʩʦʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 
ʪʦʣʴʢʦ ʦʜʥʠʤ ʛʦʤʦʣʦʛʦʤ ʠ ʚʳʛʣʷʜʠʪ ʟʥʘ-
ʯʠʪʝʣʴʥʦ ʪʦʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʭʨʦʤʦʩʦ-
ʤʦʡ ʩʘʤʦʢ. Y-ʭʨʦʤʦʩʦʤʘ ʠʤʝʝʪ ʤʘʣʝʥʴʢʦʝ 
ʵʫʭʨʦʤʘʪʠʥʦʚʦʝ ʧʣʝʯʦ ʜʣʠʥʥʦʡ ʚ ʥʝʩʢʦʣʴ-
ʢʦ ʜʠʩʢʦʚ. ʂʘʢ ʫ ʩʘʤʮʦʚ, ʪʘʢ ʠ ʫ ʩʘʤʦʢ ʩʦ-
ʭʨʘʥʷʝʪʩʷ ʦʜʠʥʘʢʦʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
ʜʠʩʢʦʚ ʥʘ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤʘʭ. ʀʟʤʝʥʝ-
ʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʭʨʦʤʦʩʦʤʳ ʠ ʚʟʘʠʤʦ-
ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʠʩʢʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
ʥʘʣʠʯʠʠ ʭʨʦʤʦʩʦʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ. 

ʀʟʫʯʝʥʠʝ ʭʨʦʤʦʩʦʤʥʦʡ ʠʟʤʝʥʯʠʚʦ-
ʩʪʠ ʚ ʧʦʧʫʣʷʮʠʷʭ ʧʦʣʠʤʦʨʬʥʦʛʦ ʚʠʜʘ 
An. messeae s. l. ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ ʩʣʝ-
ʜʫʶʱʠʝ ʭʨʦʤʦʩʦʤʥʳʝ ʚʘʨʠʘʥʪʳ ʧʦʣʦʚʦʡ 
ʭʨʦʤʦʩʦʤʳ ʠ ʘʫʪʦʩʦʤ: XL00, XL01, XL11, 
2R00, 2R01, 3R00, 3R01, 3L00, 3L07. ʕʚʦʣʶʮʠ-
ʦʥʥʦ ʠʩʭʦʜʥʳʤʠ ʧʨʠʥʷʪʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʠ  XL00,  2R00,  3R00, 3L00. ɺʩʝ ʠʥʚʝʨʩʠ- 
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ʦʥʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 
ʛʝʪʝʨʦ- ʠ ʛʦʤʦʟʠʛʦʪʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʀʥʚʝʨ-
ʩʠʠ ʫ ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ ʠʤʝʶʪ ʘʜʘʧʪʠʚ-
ʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʟʘʢʦʥʦʤʝʨʥʦ ʟʘʤʝʱʘʶʪ ʜʨʫʛ 
ʜʨʫʛʘ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦ-
ʚʠʷʭ. 

ʇʦʧʫʣʷʮʠʠ ʤʘʣʷʨʠʡʥʦʛʦ ʢʦʤʘʨʘ An. 
messeae s. l. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ ʭʘʨʘʢ-
ʪʝʨʠʟʫʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʠʟʤʝʥ-
ʯʠʚʦʩʪʴʶ ʧʦ ʯʘʩʪʦʪʘʤ ʠʥʚʝʨʩʠʦʥʥʳʭ ʚʘʨʠ-
ʘʥʪʦʚ ʚ ʣʝʚʦʤ ʧʣʝʯʝ ʧʦʣʦʚʦʡ ʭʨʦʤʦʩʦʤʳ 
(XL) (ʨʠʩʫʥʦʢ 1). 

ʈʠʩʫʥʦʢ 1. ï ʏʘʩʪʦʪʳ ʭʨʦʤʦʩʦʤʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦ ʧʦʣʦʚʦʡ ʭʨʦʤʦʩʦʤʝ XL 
ʫ ʩʘʤʦʢ An. messeae s. l. ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 

ɺʳʙʦʨʢʠ ʠʟ ʛʦʨʦʜʦʚ ɹʨʝʩʪʘ ʠ ʄʦʟʳ-
ʨʷ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʙʳʣʠ ʦʙʲ-
ʝʜʠʥʝʥʳ, ʦʜʥʘʢʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʧʘʨʥʦʛʦ 
ʩʨʘʚʥʝʥʠʷ ʙʨʝʩʪʩʢʠʭ ʠ ʤʦʟʳʨʩʢʠʭ ʧʦʧʫʣʷ-
ʮʠʡ ʩ ʧʦʧʫʣʷʮʠʷʤʠ ɻʦʤʝʣʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʯʘʩʪʦ-
ʪʘʤ ʠʥʚʝʨʩʠʡ ʧʦʣʦʚʦʡ ʭʨʦʤʦʩʦʤʳ ʫ ʩʘʤʮʦʚ 
(ɢ2=9.848; df=1; p<0,01 ʠ ɢ2=3.961; df=1; 
p<0,05 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʦʧʫʣʷʮʠʠ ɻʦʤʝʣʷ 
ʠ ʄʠʥʩʢʘ ʟʥʘʯʠʤʦ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʩʦʦʪʥʦ-
ʰʝʥʠʶ ʠʥʚʝʨʩʠʡ XL0 ʠ XL1 ʫ ʩʘʤʮʦʚ ʠ ʩʘ-
ʤʦʢ ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ (ɢ2=10.953; df=1; 
p<0,001). ʊʘʢʞʝ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʯʘʩʪʦʪ 
ʠʥʚʝʨʩʠʦʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʙʥʘʨʫʞʝʥʳ ʫ ʩʘ-
ʤʦʢ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ ɹʨʝʩʪʘ ʠ ʄʠʥʩʢʘ 
(ɢ2=7.325; df=2; p<0,05). ɺʝʨʦʷʪʥʦ, ʫʩʪʘʥʦʚ-
ʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʭʨʦʤʦʩʦʤʥʦʤ ʩʦʩʪʘʚʝ ʚ 
ʠʟʫʯʝʥʥʳʭ   ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ    ʦʙʲʷʩʥʷʶʪʩʷ  

ʧʨʠʩʧʦʩʦʙʣʝʥʠʝʤ ʧʦʧʫʣʷʮʠʡ ʢ ʣʦʢʘʣʴʥʳʤ 
ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʦʪʙʦʨʘ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʩʨʘʚʥʠ-
ʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʘ ʠ ʯʘʩʪʦʪ ʠʥʚʝʨ-
ʩʠʡ ʘʫʪʦʩʦʤ 2R ʠ 3R, ʤʦʞʥʦ ʧʨʠʫʨʦʯʠʪʴ 
ʠʟʫʯʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ ʢ ʜʚʫʤ ʟʦʥʘʤ ï ʮʝʥ-
ʪʨʘʣʴʥʦʡ ʠ ʶʞʥʦʡ. ʖʞʥʘʷ ʟʦʥʘ ʚʢʣʶʯʘʝʪ 
ʚ ʩʝʙʷ ʚʳʙʦʨʢʠ ʠʟ ʛʦʨʦʜʦʚ ɻʦʤʝʣʷ, ʄʦʟʳ-
ʨʷ ʠ ɹʨʝʩʪʘ, ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʦʪʥʝʩʝʥʳ 
ʧʦʧʫʣʷʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʳʙʦʨʢʘʤʠ ʠʟ 
ʄʠʥʩʢʘ ʠ ʄʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʧʫʣʷʮʠʠ ʠʟ 
ʶʞʥʦʡ ʟʦʥʳ ʟʥʘʯʠʤʦ ʨʘʟʣʠʯʘʶʪʩʷ ʦʪ ʮʝʥ-
ʪʨʘʣʴʥʦʡ ʟʦʥʳ ʧʦ ʘʫʪʦʩʦʤʘʤ 2R (ɢ2=6.153; 
df=1; p<0,02) ʠ 3R (ɢ2=7.057; df=1; p<0,01) 
(ʨʠʩʫʥʦʢ 2). ʊʦʣʴʢʦ ʚ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʛ. 
ʄʠʥʩʢʘ ʦʙʥʘʨʫʞʝʥʳ ʛʝʪʝʨʦʟʠʛʦʪʳ 2R01 
(7,3Ñ2,9 %). 

ʈʠʩʫʥʦʢ 2. ï ʏʘʩʪʦʪʳ ʭʨʦʤʦʩʦʤʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦ ʘʫʪʦʩʦʤʝ 3R ʫ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ  
An. messeae s. 1. ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 
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ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʧʫʣʷ-
ʮʠʠ, ʦʪʥʝʩʝʥʥʳʝ ʢ ʶʞʥʦʡ ʟʦʥʝ, ʥʘʭʦʜʷʪʩʷ ʚ 
ʣʘʥʜʰʘʬʪʥʦʡ ʟʦʥʝ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝ-
ʩʦʚ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʧʫʣʷʮʠʠ ʮʝʥʪʨʘʣʴ-
ʥʦʡ ʟʦʥʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʦʜʪʘʝʞʥʦʡ ʟʦʥʝ. 
ʇʦ-ʚʠʜʠʤʦʤʫ, ʨʘʟʣʠʯʠʷ ʧʦʧʫʣʷʮʠʡ ʮʝʥ-
ʪʨʘʣʴʥʦʡ ʟʦʥʳ ʦʪ ʶʞʥʦʡ ʦʙʲʷʩʥʷʶʪʩʷ ʢʣʠ-
ʥʘʣʴʥʳʤʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ ʯʘʩʪʦʪʥʦʛʦ 
ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʚʝʨʩʠʡ [16]. ɼʦʢʘʟʘʥʦ, 
ʯʪʦ ʯʘʩʪʦʪʘ ʘʫʪʦʩʦʤʥʦʡ ʠʥʚʝʨʩʠʠ 3R1 ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚ ʜʦʣʛʦʪʥʦʤ 
ʥʘʧʨʘʚʣʝʥʠʠ ï ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ, ʚ ʪʦ ʚʨʝ-
ʤʷ  ʢʘʢ  ʯʘʩʪʦʪʘ  ʠʥʚʝʨʩʠʠ 2R1  ʚʦʟʨʘʩʪʘʝʪ ʚ 

ʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ï ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ    
[5, 7]. 

ʇʦ 2L ʠ 3L ʧʣʝʯʘʤ ʫ ʧʦʣʠʤʦʨʬʥʦʛʦ 
ʢʦʤʘʨʘ An. messeae s. l. ʚ ʧʦʧʫʣʷʮʠʷʭ ʢʘʢ 
ʮʝʥʪʨʘʣʴʥʦʡ, ʪʘʢ ʠ ʶʞʥʦʡ ʟʦʥʳ ʥʘʙʣʶʜʘ-
ʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʧʦʣʠʤʦʨʬʠʟʤʘ, ʟʘ ʠʩʢʣʶ-
ʯʝʥʠʝʤ ʦʙʥʘʨʫʞʝʥʥʦʡ ʚ ʧʦʧʫʣʷʮʠʠ ʄʠʥ-
ʩʢʘ ʛʝʪʝʨʦʟʠʛʦʪʳ ʧʦ ʥʦʚʦʡ ʫʥʠʢʘʣʴʥʦʡ ʠʥ-
ʚʝʨʩʠʠ 3L07 (33bï36b). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʮʠʪʦʛʝʥʝʪʠ-
ʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ 
ɹʝʣʘʨʫʩʴ ʫʩʪʘʥʦʚʣʝʥʦ 9 ʢʘʨʠʦʪʠʧʦʚ An. 
messeae s. l. (ʪʘʙʣʠʮʘ).  

ʊʘʙʣʠʮʘ. ï ʂʘʨʠʦʪʠʧʠʯʝʩʢʦʡ ʩʦʩʪʘʚ ʧʦʧʫʣʷʮʠʡ ʧʦʣʠʤʦʨʬʥʦʛʦ ʚʠʜʘ An. messeae s. l. ʚ ʠʟʫ-
ʯʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ 

ʏʘʩʪʦʪʳ ʢʘʨʠʦʪʠʧʦʚ ʚ ʤʝʩʪʘʭ ʩʙʦʨʘ, fÑsf % 

ʩʘʤʮʳ 

ʂʘʨʠʦʪʠʧ ɻʦʤʝʣʴ ʄʦʟʳʨʴ ɹʨʝʩʪ ʄʠʥʩʢ ʦʙʱʝʝ 

XL02R003R003L00 58,5Ñ7,7 36,6Ñ7,5 24,4Ñ6,7 29,3Ñ7,1 37,2Ñ3,8 

XL12R003R003L00 36,6Ñ7,5 56,1Ñ7,8 73,2Ñ6,9 51,2Ñ7,8 54,3Ñ3,9 

XL12R013R003L00 0 0 0 7,3Ñ4,1 1,8Ñ1,0 

XL12R003R013L00 4,9Ñ3,4 7,3Ñ4,1 2,4Ñ2,4 9,8Ñ4,6 6,1Ñ1,9 

XL12R013R013L00 0 0 0 2,4Ñ2,4 0,6Ñ0,6 

ʩʘʤʢʠ 

XL002R003R003L00 17,1Ñ4,0 14,6Ñ3,7 15,0Ñ3,8 2,4Ñ1,6 12,3Ñ3,1 

XL002R003R013L00 4,9Ñ2,2 0 2,5Ñ1,6 2,4Ñ1,6 2,4Ñ1,5 

XL012R003R003L00 29,3Ñ5,1 41,5Ñ5,9 42,5Ñ5,9 24,4Ñ4,7 34,4Ñ3,9 

XL012R003R013L00 2,4Ñ1,6 0 0 2,4Ñ1,6 1,2Ñ1,1 

XL112R003R003L00 41,4Ñ5,9 41,5Ñ5,9 35,0Ñ5,5 41,5Ñ5,9 39,9Ñ3,7 

XL112R013R003L00 0 0 0 4,9Ñ2,2 1,2Ñ1,1 

XL112R003R013L00 4,9Ñ2,2 2,4Ñ1,6 5,0Ñ2,2 19,6Ñ4,2 8,0Ñ2,6 

XL112R003R003L07 0 0 0 2,4Ñ1,6 0,6Ñ0,8 

ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʘʨʠʦʪʠʧʠ-
ʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʙʥʘʨʫʞʝʥ ʚ ʚʦʜʦʝ-
ʤʘʭ ʄʠʥʩʢʘ, ʛʜʝ ʫʩʪʘʥʦʚʣʝʥʦ 8 ʢʘʨʠʦʪʠʧʦʚ 
ʠʟ 9 ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ. ʅʘʠʤʝʥʴʰʝʝ ʨʘʟ-
ʥʦʦʙʨʘʟʠʝ, ʘ ʠʤʝʥʥʦ 4 ʢʘʨʠʦʪʠʧʘ, ʦʪʤʝʯʝʥʦ 
ʚ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʄʦʟʳʨʷ. ɺʦ ʚʩʝʭ ʠʩʩʣʝ-
ʜʫʝʤʳʭ ʧʦʧʫʣʷʮʠʷʭ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʢʘʨʠ-
ʦʪʠʧʦʤ ̫ʚʣ̫ʣʩ̫ XL112R003R003L00. ʂʨʦʤʝ 
ʪʦʛʦ, ʢʘʨʠʦʪʠʧ XL012R003R003L00 ʚ ʤʝʩʪʦ-
ʦʙʠʪʘʥʠʷʭ ʛʦʨʦʜʦʚ ʄʦʟʳʨʷ ʠ ɹʨʝʩʪʘ ʥʝ 
ʫʩʪʫʧʘʝʪ ʧʦ ʯʘʩʪʦʪʝ ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʥʦʤʫ ʢʘʨʠʦʪʠʧʫ XL112R003R003L00. 

 
ɿɸʂʃʖʏɽʅʀɽ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝ-
ʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʝʥ ʠʥʚʝʨʩʠ-
ʦʥʥʳʡ  ʧʦʣʠʤʦʨʬʠʟʤ  An. messeae s. l. ɺ ʧʦ- 

ʧʫʣʷʮʠʷʭ ʵʪʦʛʦ ʤʘʣʷʨʠʡʥʦʛʦ ʢʦʤʘʨʘ ʦʙʥʘ-
ʨʫʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʭʨʦʤʦʩʦʤʥʳʝ ʚʘʨʠʘʥ-
ʪʳ: XL00, XL01, XL11, 2R00, 2R01, 3R00, 3R01, 
3L00, 3L07, ʠʟ ʢʦʪʦʨʳʭ ʠʥʚʝʨʩʠʠ 2R01 ʠ 3L07 
ʥʘʡʜʝʥʳ ʪʦʣʴʢʦ ʚ ʧʦʧʫʣʷʮʠʷʭ ʄʠʥʩʢʘ. ʅʘ 
ʦʩʥʦʚʘʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʘʥʘʣʠʟʘ ʠʥʚʝʨʩʠ-
ʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʧʫʣʷʮʠʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 
ʨʘʟʣʠʯʠʷ ʧʦ ʧʦʣʦʚʦʡ ʭʨʦʤʦʩʦʤʝ ʢʘʢ ʫ ʩʘʤ 
ʮʦʚ, ʪʘʢ ʠ ʫ ʩʘʤʦʢ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʘʜʘʧʪʘ-
ʮʠʶ ʢ ʣʦʢʘʣʴʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ. ʂʘʨʠʦ-
ʪʠʧʠʯʝʩʢʦʡ ʩʦʩʪʘʚ ʧʦʧʫʣʷʮʠʡ ʥʘ ʠʟʫʯʝʥ-
ʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʝʜʩʪʘʚʣʝʥ 9 ʢʘʨʠʦʪʠʧʘ-
ʤʠ, ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʷʚʣʷʣʩʷ 
ʢʘʨʠʦʪʠʧ XL112R003R003L00. ɿʘʨʝʛʠʩʪʨʠʨʦ-
ʚʘʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʯʘʩʪʦʪʘʭ ʠʥʚʝʨʩʠʦʥʥʳʭ 
ʚʘʨʠʘʥʪʦʚ ʘʫʪʦʩʦʤ 2R ʠ 3R ʧʦʟʚʦʣʠʣʠ ʦʪ-
ʥʝʩʪʠ ʠʟʫʯʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ  ʢ ʜʚʫʤ ʟʦʥʘʤ: 
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Summary 

The conducted studies confirmed that udder teat contrast mammography is a screening tool for determining the 
morphological features of the structural and spatial organization of the capacitive system of the udder teats of highly 
productive cows and can be considered a precise source of information about the state of the udder and teat canal. 

Keywords: cow, lactation, udder, teat canal. 
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ɺɺɽɼɽʅʀɽ 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʦʣʦʢʦʦʪʚʦʜʷʱʘʷ ʩʠ-

ʩʪʝʤʘ ʚʳʤʝʥʠ ʢʦʨʦʚ ʙʝʨʝʪ ʥʘʯʘʣʦ ʦʪ ʩʫʞʝʥ-
ʥʦʡ ʯʘʩʪʠ ʘʣʴʚʝʦʣʳ ʘʣʴʚʝʦʣʷʨʥʳʤ ʤʦʣʦʯ-
ʥʳʤ ʢʘʥʘʣʴʮʝʤ, ʠʤʝʶʱʠʤ ʜʠʘʤʝʪʨ 6ï        
10 ʤʢʤ. ʆʙʲʝʜʠʥʷʷʩʴ ʩ ʜʨʫʛʠʤʠ ʘʥʘʣʦʛʠʯ-
ʥʳʤʠ ʢʘʥʘʣʴʮʘʤʠ, ʦʥʠ ʦʙʨʘʟʫʶʪ ʚʥʫʪʨʠ-
ʜʦʣʴʢʦʚʳʡ ʤʦʣʦʯʥʳʡ ʧʨʦʪʦʢ, ʜʠʘʤʝʪʨ ʢʦ-
ʪʦʨʦʛʦ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 40 
ʜʦ 100 ʤʢʤ. ʇʨʦʪʦʢʠ, ʧʨʦʭʦʜʷ ʚ ʤʝʞʜʦʣʴ-
ʢʦʚʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʠ ʦʙʲʝʜʠʥʷʷʩʴ 
ʤʝʞʜʫ ʩʦʙʦʡ, ʦʙʨʘʟʫʶʪ ʤʦʣʦʯʥʳʝ ʭʦʜʳ, 
ʠʣʠ ʦʙʱʠʝ ʩʦʙʠʨʘʪʝʣʴʥʳʝ ʧʨʦʪʦʢʠ, ʦʪʢʨʳ-
ʚʘʶʱʠʝʩʷ ʚ ʧʨʦʩʚʝʪ ʤʦʣʦʯʥʦʡ ʮʠʩʪʝʨʥʳ 
ʠʣʠ ʤʦʣʦʯʥʦʛʦ ʩʠʥʫʩʘ. ɺ ʩʪʝʥʢʝ ʩʦʙʠʨʘ-
ʪʝʣʴʥʳʭ ʧʨʦʪʦʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ 
ʢʦʣʠʯʝʩʪʚʘ ʤʳʰʝʯʥʳʭ ʠ ʵʣʘʩʪʠʯʝʩʢʠʭ ʚʦ-
ʣʦʢʦʥ, ʘ ʵʧʠʪʝʣʠʡ, ʚʳʩʪʠʣʘʶʱʠʡ ʚʥʫʪʨʝʥ-
ʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʦʪʦʢʘ, ʩʪʘʥʦʚʠʪʩʷ 
ʜʚʫʭʩʣʦʡʥʳʤ [3]. 

ʄʦʣʦʯʥʳʡ ʩʠʥʫʩ ʚʳʩʪʣʘʥ ʜʚʫʭʩʣʦʡ- 
ʥʳʤ ʵʧʠʪʝʣʠʝʤ, ʚ ʢʦʪʦʨʦʤ ʧʦʚʝʨʭʥʦʩʪʥʳʡ 
ʩʣʦʡ ʧʨʝʜʩʪʘʚʣʝʥ ʩʪʦʣʙʯʘʪʳʤʠ, ʘ ʙʘʟʘʣʴ- 
ʥʳʡ ï ʢʫʙʠʯʝʩʢʠʤʠ ʢʣʝʪʢʘʤʠ. ʆʩʥʦʚʘ ʩʣʠ-
ʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʤʦʣʦʯʥʦʛʦ ʩʠʥʫʩʘ ʩʦʩʪʦʠʪ 
ʠʟ ʬʠʙʨʦʟʥʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʩʦʜʝʨ- 
ʞʘʱʝʡ ʛʫʩʪʫʶ ʩʝʪʴ ʵʣʘʩʪʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ, 
ʢʦʪʦʨʳʝ   ʧʦʟʚʦʣʷʶʪ  ʝʤʫ   ʚ   ʟʥʘʯʠʪʝʣʴʥʦʡ  

ʩʪʝʧʝʥʠ ʫʚʝʣʠʯʠʚʘʪʴ ʩʚʦʡ ʦʙʲʝʤ ʧʨʠ ʟʘ-
ʧʦʣʥʝʥʠʠ ʤʦʣʦʯʥʳʤ ʩʝʢʨʝʪʦʤ. 

ʋ ʢʦʨʦʚ ʤʦʣʦʯʥʳʡ ʩʠʥʫʩ ʟʘʭʦʜʠʪ 
ʛʣʫʙʦʢʦ ʚ ʩʦʩʦʢ ʠ ʢʦʣʴʮʝʚʦʡ ʩʢʣʘʜʢʦʡ 
ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 
ʞʝʣʝʟʠʩʪʫʶ ʯʘʩʪʴ, ʥʘʭʦʜʷʱʫʶʩʷ ʚ ʪʝʣʝ 
ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʠ ʩʦʩʢʦʚʫʶ, ʢʦʪʦʨʘʷ 
ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʜʣʠʥʳ ʩʦʩʢʘ. 
ʉʦʩʢʦʚʘʷ ʮʠʩʪʝʨʥʘ ʫ ʚʝʨʰʠʥʳ ʩʦʩʢʘ, ʨʝʟʢʦ 
ʩʫʞʠʚʘʷʩʴ, ʧʝʨʝʭʦʜʠʪ ʚ ʨʦʟʝʪʢʫ ʩʦʩʢʘ, ʦʪ 
ʢʦʪʦʨʦʡ ʙʝʨʝʪ ʥʘʯʘʣʦ ʩʦʩʢʦʚʳʡ ʢʘʥʘʣ, ʦʪ-
ʢʨʳʚʘʶʱʠʡʩʷ ʥʘ ʚʝʨʰʠʥʝ ʩʦʩʢʘ ʩʦʩʢʦʚʳʤ 
ʦʪʚʝʨʩʪʠʝʤ. 

ɺ ʢʘʞʜʦʤ ʩʦʩʢʝ ʫ ʞʚʘʯʥʳʭ ʠʤʝʝʪʩʷ 
ʦʜʥʘ ʮʠʩʪʝʨʥʘ ʠ ʦʜʠʥ ʩʦʩʢʦʚʳʡ ʢʘʥʘʣ. ʉʦʩ- 
ʢʦʚʳʡ ʩʠʥʫʩ, ʢʘʢ ʠ ʞʝʣʝʟʠʩʪʳʡ, ʚʳʩʪʣʘʥ 
ʜʚʫʭʩʣʦʡʥʳʤ ʵʧʠʪʝʣʠʝʤ, ʢʦʪʦʨʳʡ ʚ ʩʦʩʢʦ- 
ʚʦʤ ʢʘʥʘʣʝ ʩʪʘʥʦʚʠʪʩʷ ʧʣʦʩʢʠʤ, ʤʥʦʛʦ-
ʩʣʦʡʥʳʤ, ʦʨʦʛʦʚʝʚʘʶʱʠʤ. ʂʘʥʘʣ ʩʦʩʢʘ ï 
ʵʪʦ ʩʪʨʦʛʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʙʨʘʟʦʚʘ- 
ʥʠʝ, ʠʤʝʶʱʝʝ ʬʫʥʢʮʠʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 
ʧʦʜʪʝʢʘʥʠʷ ʤʦʣʦʢʘ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʤʠʢ-
ʨʦʦʨʛʘʥʠʟʤʦʚ ʧʦ ʘʥʘʪʦʤʠʯʝʩʢʦʤʫ ʧʨʦʜʦʣ- 
ʞʝʥʠʶ. ʅʘ ʢʦʥʮʝ ʩʦʩʢʘ ʢʘʥʘʣ ʦʢʨʫʞʝʥ 
ʩʬʠʥʢʪʝʨʦʤ ʠʟ ʛʣʘʜʢʠʭ ʤʳʰʝʯʥʳʭ ʚʦʣʦ- 
ʢʦʥ, ʢʦʪʦʨʳʡ ʫʯʘʩʪʚʫʝʪ ʚ ʦʪʢʨʳʚʘʥʠʠ ʠ 
ʟʘʢʨʳʚʘʥʠʠ ʦʪʚʝʨʩʪʠʷ ʩʦʩʢʦʚʦʛʦ ʢʘʥʘʣʘ ʚʦ 
ʚʨʝʤʷ ʠ ʧʦʩʣʝ ʧʨʦʮʝʩʩʘ ʜʦʝʥʠʷ.  ʆʥ ʷʚʣʷʝʪ- 
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ʩʷ ʧʝʨʚʠʯʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʙʘʨʴʝʨʦʤ ʥʘ 
ʧʫʪʠ ʠʥʬʝʢʮʠʡ ʠ ʙʘʢʪʝʨʠʡ ʠ ʧʝʨʝʢʨʳʚʘʝʪ 
ʣʘʢʪʦʛʝʥʥʳʡ ʧʫʪʴ ʠʭ ʧʨʦʥʠʢʥʦʚʝʥʠʷ. ʄʥʦ- 
ʛʠʝ ʘʚʪʦʨʳ ʦʧʠʩʳʚʘʣʠ ʚ ʩʚʦʠʭ ʥʘʫʯʥʳʭ 
ʪʨʫʜʘʭ ʩʣʦʞʥʳʝ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦ- 
ʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʟʘʱʠʪʳ ʚʳʤʝʥʠ 
ʢʦʨʦʚ ʦʪ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 
ɺ ʥʝʩʢʦʣʴʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʟʫʯʘʣʘʩʴ 
ʤʦʨʬʦʣʦʛʠʷ ʩʦʩʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʘʤʳʭ ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ 
ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʦ ʣʠʰʴ ʥʝʤʥʦʛʠʝ ʠʟ ʥʠʭ 
ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʦʡ 
ʩʦʩʢʘ [2, 3]. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʤʝʩʪʝ 
ʩʦʝʜʠʥʝʥʠʷ ʩʦʩʢʦʚʦʡ ʮʠʩʪʝʨʥʳ ʠ ʩʦʩʢʦʚʦʛʦ 
ʢʘʥʘʣʘ ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʩʦʩʢʦʚʦʛʦ ʢʘʥʘ- 
ʣʘ ʦʙʨʘʟʫʝʪ ʛʨʫʧʧʫ ʨʘʜʠʘʣʴʥʳʭ ʩʢʣʘʜʦʢ, 
ʥʘʟʳʚʘʝʤʳʭ ʨʦʟʝʪʢʦʡ ʌʶʨʩʪʝʥʙʝʨʛʘ (ʨʠ-
ʩʫʥʢʠ 1, 2). 

ʅʝʙʦʣʴʰʠʝ ʚʥʫʪʨʝʥʥʠʝ ʩʪʨʫʢʪʫʨʳ 
ʩʦʩʢʘ, ʥʘʧʨʠʤʝʨ ʩʦʩʢʦʚʳʡ ʢʘʥʘʣ ʠ ʨʦʟʝʪʢʫ 
ʌʶʨʩʪʝʥʙʝʨʛʘ, ʪʨʫʜʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʤʘʢʨʦ-
ʩʢʦʧʠʯʝʩʢʠ. ʕʪʦ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 
ʯʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʬʦʨʤʫ ʨʦʟʝʪʢʠ ʌʶʨ-
ʩʪʝʥʙʝʨʛʘ ʪʨʫʜʥʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʧʦʩʣʝ 
ʨʘʩʩʝʯʝʥʠʷ  ʩʦʩʢʘ.  ɺ  ʮʝʣʦʤ  ʠʤʝʝʪʩʷ  ʣʠʰʴ 

ʥʝʩʢʦʣʴʢʦ ʧʦʜʨʦʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʘʢ-
ʨʦʩʢʦʧʠʯʝʩʢʦʡ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʡ ʘʥʘʪʦ-
ʤʠʠ ʨʦʟʝʪʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦ ʩʠʭ ʧʦʨ ʙʳʣʦ 
ʤʘʣʦ ʠʟʚʝʩʪʥʦ ʦ ʚʥʫʪʨʝʥʥʝʡ ʘʥʘʪʦʤʠʠ ʩʦʩ-
ʢʦʚʦʛʦ ʢʘʥʘʣʘ [1, 3]. 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ̫ ʚʠʣʦʩʴ ʠʟʫ-
ʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʩʪʨʫʢʪʫʨʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘ-
ʮʠʠ ʝʤʢʦʩʪʥʦʡ ʩʠʩʪʝʤʳ ʩʦʩʢʦʚ ʚʳʤʝʥʠ 
ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʛʦʣʰʪʠʥʩʢʦʡ 
ʧʦʨʦʜʳ ʙʝʣʦʨʫʩʩʢʦʡ ʩʝʣʝʢʮʠʠ. 

ʇʦʩʢʦʣʴʢʫ ʩʦʩʢʦʚʳʡ ʢʘʥʘʣ ʩʯʠʪʘʝʪ-
ʩʷ ʦʩʥʦʚʥʳʤ ʠʥʬʝʢʮʠʦʥʥʳʤ ʧʫʪʝʤ ʧʨʦ-
ʥʠʢʥʦʚʝʥʠʷ ʧʘʪʦʛʝʥʦʚ, ʝʛʦ ʙʝʩʧʨʝʧʷʪ-
ʩʪʚʝʥʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ 
ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʴʷ ʚʳʩʦʢʦʧʨʦʜʫʢ-
ʪʠʚʥʳʭ ʢʦʨʦʚ [4]. ʕʪʦ ʧʦʜʪʦʣʢʥʫʣʦ ʥʘʩ 
ʠʩʩʣʝʜʦʚʘʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ 
ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʢʘʥʘʣʘ ʩʦʩʢʘ ʠ ʝʛʦ 
ʫʩʪʴʷ ʩ ʧʦʤʦʱʴʶ ʢʦʥʪʨʘʩʪʥʦʡ ʤʘʤʤʦʛʨʘ-
ʬʠʠ ʩʦʩʢʦʚ ʚʳʤʝʥʠ (CESM), ʪʝʤ ʩʘʤʳʤ 
ʤʳ ʫʩʪʘʥʦʚʠʣʠ ʚʥʫʪʨʝʥʥʶʶ ʩʪʨʫʢʪʫʨʫ 
ʩʦʩʢʦʚ ʠ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ 
ʜʠʥʘʤʠʢʝ ʥʝʩʢʦʣʴʢʠʭ ʣʘʢʪʘʮʠʡ. 

1 ï ʦʩʥʦʚʘʥʠʝ ʩʦʩʢʘ; 2 ï ʪʝʣʦ ʩʦʩʢʘ;  
3 ï ʚʝʨʭʫʰʢʘ ʩʦʩʢʘ;  

4 ï ʜʣʠʥʘ ʩʦʩʢʘ; 5 ï hʠʨʠʥʘ ʩʦʩʢʘ;  
6 ï hʠʨʠʥʘ ʦʩʥʦʚʘʥʠʷ  

ʚʝʨʭʫʰʢʠ ʩʦʩʢʘ (ʧʦ D. Weiss) 
 

ʈʠʩʫʥʦʢ 1. ï ʆʙʱʠʡ ʚʠʜ  
ʩʦʩʢʦʚ ʢʦʨʦʚʳ  

ʊ ï ʥʘʨʫʞʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʩʦʩʢʘ; 
ʉʦ ï ʩʦʩʢʦʚʦʝ ʦʪʚʝʨʩʪʠʝ ʢʘʥʘʣʘ; C ï ʢʘʥʘʣ ʩʦʩʢʘ; 

R ï ʨʦʟʝʪʢʘ; Ci ï ʮʠʩʪʝʨʥʘ ʩʦʩʢʘ;  
ʩʪʨʝʣʢʘ ï ʦʜʥʘ ʠʟ ʩʢʣʘʜʦʢ ʩʣʠʟʠʩʪʦʡ  

ʦʙʦʣʦʯʢʠ ʨʦʟʝʪʢʠ; 1 ï hʠʨʠʥʘ ʢʘʥʘʣʘ ʩʦʩʢʘ; 
2 ï hʠʨʠʥʘ ʨʦʟʝʪʢʠ (ʧʦ Heidi M. Vesterinen) 

 

ʈʠʩʫʥʦʢ 2. ï ɺʠʜ ʨʦʟʝʪʢʠ ʌʶʨʩʪʝʥʙʝʨʛʘ  
ʠ ʚʝʨʭʫʰʢʠ ʩʦʩʢʘ ʢʦʨʦʚʳ (ʩʠʣʠʢʦʥʦʚʳʝ  

ʩʣʝʧʢʠ): ʩʣʝʚʘ ï ʥʘʨʫʞʥʳʡ,  
ʩʧʨʘʚʘ ï ʚʥʫʪʨʝʥʥʠʡ  

ɿʥʘʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʩʢʦʚ ʚʳʤʝʥʠ ʫ ʚʳʩʦʢʦʧʨʦ-
ʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʙʝ-
ʣʦʨʫʩʩʢʦʡ ʩʝʣʝʢʮʠʠ ʧʦʟʚʦʣʠʪ ʛʨʘʤʦʪʥʦ 
ʧʦʜʭʦʜʠʪʴ ʢ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʤʝʨʦʧʨʠʷ-
ʪʠʷʤ ʧʦ ʥʝʜʦʧʫʱʝʥʠʶ ʨʘʟʚʠʪʠʷ ʤʘʩʪʠʪʘ 
ʢʘʢ ʧʨʠ ʟʘʧʫʩʢʝ, ʪʘʢ ʠ ʚ ʩʫʭʦʩʪʦʡʥʳʡ ʧʝʨʠʦʜ. 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʆʩʥʦʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ 

ʚ ʫʩʣʦʚʠʷʭ ʢʘʬʝʜʨ ʦʙʱʝʡ, ʯʘʩʪʥʦʡ ʠ ʦʧʝʨʘ-
ʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ, ʘʢʫʰʝʨʩʪʚʘ, ʛʠʥʝʢʦʣʦʛʠʠ 
ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʨʘʟʤʥʦʞʝʥʠʷ ʞʠʚʦʪʥʳʭ 
ʋʆ ɺɻɸɺʄ ʠ ʆɸʆ çʊʠʭʠʥʠʯʠè ʈʦʛʘʯʝʚ-
ʩʢʦʛʦ ʨʘʡʦʥʘ  ɻʦʤʝʣʴʩʢʦʡ  ʦʙʣʘʩʪʠ ʚ 2020ï 
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2022 ʛʛ. ʅʘʤʠ ʙʳʣ ʘʧʨʦʙʠʨʦʚʘʥ ʨʝʥʪʛʝʥʦʚ-
ʩʢʠʡ ʤʝʪʦʜ ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 
ʢʦʨʦʚ ʢʘʢ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʪʨʘʩʪʥʳʭ 
ʚʝʱʝʩʪʚ, ʪʘʢ ʠ ʩ ʠʭ ʧʨʠʤʝʥʝʥʠʝʤ. ʂʦʥ-
ʪʨʘʩʪʥʘʷ ʤʘʤʤʦʛʨʘʬʠʷ (CESM) ʩʦʩʢʦʚ ʚʳ-
ʤʝʥʠ ʫ ʢʦʨʦʚ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʫ 5 ʚʳʩʦʢʦ- 
ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʩ ʫʜʦʝʤ 8000ï8500 ʢʛ 
ʤʦʣʦʢʘ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʨʝʥʪʛʝʥʦʢʦʥʪʨʘʩʪ-
ʥʦʛʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʥʝʠʦʥʥʦʛʦ ʤʦʥʦ-
ʤʝʨʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʥʠʟʢʦʡ 
ʦʩʤʦʣʷʨʥʦʩʪʴʶ, ï ʪʦʤʦʛʝʢʩʦʣʘ. ɼʣʷ ʧʨʦʚʝ-
ʜʝʥʠʷ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʧʨʠʤʝʥʷʣʠ ʘʧʧʘʨʘʪ Arman 10L6, ʧʘʨʘʤʝʪʨʳ 
ʵʢʩʧʦʟʠʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ï 45 ʢɺ,  

15 ʤɸʩ, ʈʀʇ 85 ʩʤ. ʂʦʥʪʨʘʩʪʥʫʶ ʤʘʤʤʦ-
ʛʨʘʬʠʶ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʠ 10 ʤʠʥʫʪ ʧʦ-
ʩʣʝ ʚʚʝʜʝʥʠʷ ʨʝʥʪʛʝʥʦʢʦʥʪʨʘʩʪʥʦʛʦ ʧʨʝʧʘ-
ʨʘʪʘ. 

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʉʥʘʯʘʣʘ ʥʘʤʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʝʥʪ- 

ʛʝʥʦʛʨʘʬʠʷ ʚʳʤʝʥʠ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʨʝʥʪʛʝ- 
ʥʦʚʩʢʠʭ ʩʥʠʤʢʦʚ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʧʦʣʥʦʝ 
ʦʪʩʫʪʩʪʚʠʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʝʡ 
ʩʪʨʫʢʪʫʨʳ ʢʘʢ ʚʳʤʝʥʠ, ʪʘʢ ʠ ʩʦʩʢʘ, ʯʪʦ 
ʷʚʠʣʦʩʴ ʧʨʝʜʧʦʩʳʣʢʦʡ ʢ ʧʨʠʤʝʥʝʥʠʶ ʥʘʤʠ 
ʢʦʥʪʨʘʩʪʥʦʡ ʤʘʤʤʦʛʨʘʬʠʠ (CESM) (ʨʠʩʫ- 
ʥʦʢ 3). 

ʘ  ʙ  ʚ  

ʘ ï ʙʝʟ ʢʦʥʪʨʘʩʪʥʦʛʦ ʚʝʱʝʩʪʚʘ; ʙ ï ʩ ʨʝʥʪʛʝʥʦʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝʤ ʤʦʣʦʯʥʦʡ ʮʠʩʪʝʨʥʳ;  
ʚ ï ʩ ʨʝʥʪʛʝʥʦʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝʤ ʤʦʣʦʯʥʦʡ ʮʠʩʪʝʨʥʳ ʠ ʩʦʩʢʦʚʦʛʦ ʢʘʥʘʣʘ 

 

ʈʠʩʫʥʦʢ 3. ï ʈʝʥʪʛʝʥʦʛʨʘʬʠʷ ʩʦʩʢʦʚ ʚʳʤʝʥʠ ʫ ʢʦʨʦʚ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʡ ʥʘʤʠ 
ʢʦʥʪʨʘʩʪʥʦʡ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ ʦʧʨʝʜʝʣʝʥʳ 
ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 
ʦʨʛʘʥʠʟʘʮʠʠ ʝʤʢʦʩʪʥʦʡ ʩʠʩʪʝʤʳ ʩʦʩʢʦʚ ʚʳ-
ʤʝʥʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ. ʈʝʟʫʣʴ-
ʪʘʪʳ ʧʦʣʫʯʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ 
ʚ ʪʘʙʣʠʮʝ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘ-
ʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʰʠʨʠʥʘ ʢʦʥʮʘ ʩʦʩʢʘ ʚ 
ʦʙʣʘʩʪʠ ʨʦʟʝʪʢʠ ʌʶʨʩʪʝʥʙʝʨʛʘ ʫ ʢʦʨʦʚ ʚ 
ʢʦʥʮʝ ʚʪʦʨʦʡ ʣʘʢʪʘʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 
4,5 % (ʈ<0,01) ʚ ʩʦʩʢʘʭ ʧʝʨʝʜʥʠʭ ʜʦʣʝʡ ʠ 
ʥʘ 4,2 % (ʈ<0,05) ï ʚ ʩʦʩʢʘʭ ʟʘʜʥʠʭ ʜʦʣʝʡ. 
ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʟʥʘʯʝʥʠʡ ʟʘʤʝʨʦʚ, ʧʦʣʫʯʝʥ-
ʥʳʭ ʧʨʦʢʩʠʤʘʣʴʥʝʝ ʦʙʣʘʩʪʠ ʨʦʟʝʪʢʠ, ʨʘʟʥʠ-
ʮʘ ʤʝʞʜʫ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʳʣʘ ʥʝʜʦʩʪʦʚʝʨ-
ʥʘʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ  ʰʠʨʠʥʘ ʮʠʩʪʝʨʥʳ ʩʦʩʢʘ  

ʥʘ 10 ʠ 20 ʤʤ ʧʨʦʢʩʠʤʘʣʴʥʝʝ ʨʦʟʝʪʢʠ ʠʟʤʝ-
ʥʠʣʘʩʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʧʝʨʝʜʥʠʭ ʜʦʣʷʭ 
ʥʘ 4,6 %, 5,8 % (ʈ<0,01, ʈ<0,05) ʠ ʟʘʜʥʠʭ ï 
3,8 %, 5,6 % (ʈ<0,01). ʊʦʣʱʠʥʘ ʢʨʘʥʠʘʣʴ-
ʥʳʭ ʠ ʢʘʫʜʘʣʴʥʳʭ ʩʪʝʥʦʢ ʩʦʩʢʘ, ʫʩʪʘʥʦʚ-
ʣʝʥʥʘʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʜ-
ʚʝʨʞʝʥʘ ʠʟʤʝʥʝʥʠʷʤ ʚ ʭʦʜʝ ʣʘʢʪʘʮʠʡ ʥʝʜʦ-
ʩʪʦʚʝʨʥʦ. 

ɼʣʠʥʘ ʢʘʥʘʣʘ ʩʦʩʢʦʚ ʧʝʨʝʜʥʝʡ ʧʦʣʦ-
ʚʠʥʳ ʚʳʤʝʥʠ ʫ ʢʦʨʦʚ ʚ ʢʦʥʮʝ ʧʝʨʚʦʡ ʣʘʢ-
ʪʘʮʠʠ ʩʦʩʪʘʚʠʣʘ 11,40Ñ0,272 ʤʤ, ʟʘʜʥʝʡ 
ʧʦʣʦʚʠʥʳ ʚʳʤʝʥʠ ï 9,18 Ñ 0,252 ʤʤ. ɺ 
ʢʦʥʮʝ ʚʪʦʨʦʡ ʣʘʢʪʘʮʠʠ ʜʣʠʥʘ ʢʘʥʘʣʘ 
ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 8,9 % ʠ 8,3 % 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʈ<0,05). 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʳ ʜʦʩʪʦ-
ʚʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʰʠʨʠʥʝ ʩʦʩʢʦʚʦʛʦ ʢʘ-
ʥʘʣʘ ʚʦʟʣʝ ʨʦʟʝʪʢʠ ʌʶʨʩʪʝʥʙʝʨʛʘ, ʜʠʘʤʝʪ-
ʨʝ ʠ ʰʠʨʠʥʝ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʩʦʩʢʦ-
ʚʦʛʦ ʢʘʥʘʣʘ. ʊʘʢ, ʜʠʘʤʝʪʨ ʩʦʩʢʦʚʦʛʦ ʢʘʥʘ-
ʣʘ ʧʝʨʝʜʥʠʭ ʜʦʣʝʡ ʫ ʢʦʨʦʚ ʚ ʢʦʥʮʝ ʧʝʨʚʦʡ 
ʣʘʢʪʘʮʠʠ ʩʦʩʪʘʚʠʣ 0,73Ñ0,033 ʤʤ, ʢ ʢʦʥʮʫ 
ʚʪʦʨʦʡ ʣʘʢʪʘʮʠʠ ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ 
ʜʠʘʤʝʪʨʘ ʥʘ 35,6 % (ʈ<0,001).  ɺ ʪʦ ʞʝ ʚʨʝ- 
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ʀʟʤʝʨʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ  
ʩʪʨʫʢʪʫʨʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 
ʦʨʛʘʥʠʟʘʮʠʠ ʝʤʢʦʩʪʥʦʡ 
ʩʠʩʪʝʤʳ ʩʦʩʢʦʚ 

ɺʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʢʦʨʦʚʳ ʟʘ 24 ʯ ʜʦ ʟʘʧʫʩʢʘ 

ʧʦʩʣʝ ʧʝʨʚʦʡ ʣʘʢʪʘʮʠʠ ʧʦʩʣʝ ʚʪʦʨʦʡ ʣʘʢʪʘʮʠʠ 

ʩʦʩʢʠ ʧʝʨʝʜʥʝʡ 
ʧʦʣʦʚʠʥʳ  
ʚʳʤʝʥʠ 

ʩʦʩʢʠ ʟʘʜʥʝʡ 
ʧʦʣʦʚʠʥʳ  
ʚʳʤʝʥʠ 

ʩʦʩʢʠ ʧʝʨʝʜʥʝʡ 
ʧʦʣʦʚʠʥʳ  
ʚʳʤʝʥʠ 

ʩʦʩʢʠ ʟʘʜʥʝʡ 
ʧʦʣʦʚʠʥʳ  
ʚʳʤʝʥʠ 

ʐʠʨʠʥʘ ʢʦʥʮʘ ʩʦʩʢʘ ʚ ʦʙʣʘʩʪʠ 
ʨʦʟʝʪʢʠ ʌʶʨʩʪʝʥʙʝʨʛʘ, ʤʤ 

22,68Ñ0,242 20,05Ñ0,22 23,7Ñ0,248** 20,89Ñ0,225* 

ʐʠʨʠʥʘ ʩʦʩʢʘ ʥʘ 10 ʤʤ  
ʧʨʦʢʩʠʤʘʣʴʥʝʝ ʨʦʟʝʪʢʠ  
ʌʶʨʩʪʝʥʙʝʨʛʘ, ʤʤ 

25,89Ñ0,263 22,83Ñ0,222 26,53Ñ0,288 23,42Ñ0,255 

ʐʠʨʠʥʘ ʩʦʩʢʘ ʥʘ 20 ʤʤ  
ʧʨʦʢʩʠʤʘʣʴʥʝʝ ʨʦʟʝʪʢʠ  
ʌʶʨʩʪʝʥʙʝʨʛʘ, ʤʤ 

29,09Ñ0,306 24,96Ñ0,256 29,81Ñ0,332 25,53Ñ0,269 

ʐʠʨʠʥʘ ʮʠʩʪʝʨʥʳ ʩʦʩʢʘ ʥʘ 
10 ʤʤ ʧʨʦʢʩʠʤʘʣʴʥʝʝ ʨʦʟʝʪʢʠ 
ʌʶʨʩʪʝʥʙʝʨʛʘ, ʤʤ 

12,97Ñ0,135 11,42Ñ0,125 13,57Ñ0,133** 11,85Ñ0,143** 

ʐʠʨʠʥʘ ʮʠʩʪʝʨʥʳ ʩʦʩʢʘ ʥʘ 
20 ʤʤ ʧʨʦʢʩʠʤʘʣʴʥʝʝ ʨʦʟʝʪʢʠ 
ʌʶʨʩʪʝʥʙʝʨʛʘ, ʤʤ 

16,03Ñ0,186 13,67Ñ0,169 16,96Ñ0,194* 14,44Ñ0,169** 

ʊʦʣʱʠʥʘ ʢʨʘʥʠʘʣʴʥʦʡ ʩʪʝʥʢʠ 
ʩʦʩʢʘ ʥʘ 10 ʤʤ ʧʨʦʢʩʠʤʘʣʴʥʝʝ 
ʨʦʟʝʪʢʠ ʌʶʨʩʪʝʥʙʝʨʛʘ, ʤʤ 

6,27Ñ0,078 5,31Ñ0,106 6,11Ñ0,078 5,27Ñ0,133 

ʊʦʣʱʠʥʘ ʢʘʫʜʘʣʴʥʦʡ ʩʪʝʥʢʠ  
ʩʦʩʢʘ ʥʘ 10 ʤʤ ʧʨʦʢʩʠʤʘʣʴʥʝʝ 
ʨʦʟʝʪʢʠ ʌʶʨʩʪʝʥʙʝʨʛʘ, ʤʤ 

6,65Ñ0,139 6,10Ñ0,167 6,85Ñ0,122 6,3Ñ0,135 

ʊʦʣʱʠʥʘ ʢʨʘʥʠʘʣʴʥʦʡ ʩʪʝʥʢʠ 
ʩʦʩʢʘ ʥʘ 20 ʤʤ ʧʨʦʢʩʠʤʘʣʴʥʝʝ 
ʨʦʟʝʪʢʠ ʌʶʨʩʪʝʥʙʝʨʛʘ, ʤʤ 

5,97Ñ0,158 4,99Ñ0,132 5,98Ñ0,184 5,01Ñ0,165 

ʊʦʣʱʠʥʘ ʢʘʫʜʘʣʴʥʦʡ ʩʪʝʥʢʠ  
ʩʦʩʢʘ ʥʘ 20 ʤʤ ʧʨʦʢʩʠʤʘʣʴʥʝʝ 
ʨʦʟʝʪʢʠ ʌʶʨʩʪʝʥʙʝʨʛʘ, ʤʤ 

7,09Ñ0,145 6,30Ñ0,129 6,87Ñ0,163 6,08 Ñ 0,164 

ɼʣʠʥʘ ʢʘʥʘʣʘ ʩʦʩʢʘ, ʤʤ 11,4Ñ0,272 9,18Ñ0,252 10,39Ñ0,297* 8,42Ñ0,263* 

ɼʠʘʤʝʪʨ (ʤʤ) ʢʘʥʘʣʘ ʩʦʩʢʘ, ʤʤ 0,73Ñ0,033 0,65Ñ0,031 0,99Ñ0,018*** 0,79Ñ0,023*** 

ʐʠʨʠʥʘ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ 
ʩʦʩʢʦʚʦʛʦ ʢʘʥʘʣʘ, ʤʤ 

1,75Ñ0,031 1,57Ñ0,026 1,97Ñ0,026*** 1,82Ñ0,029*** 

ʐʠʨʠʥʘ ʩʦʩʢʦʚʦʛʦ ʢʘʥʘʣʘ ʚʦʟʣʝ 
ʨʦʟʝʪʢʠ ʌʶʨʩʪʝʥʙʝʨʛʘ, ʤʤ 

0,89Ñ0,023 0,82Ñ0,013 1,21Ñ0,031*** 1,1Ñ0,015*** 

ʊʘʙʣʠʮʘ. ï ɺʥʫʪʨʝʥʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʩʢʦʚ ʧʝʨʝʜʥʝʡ ʧʦʣʦʚʠʥʳ ʚʳʤʝʥʠ ʚʳʩʦʢʦʧʨʦʜʫʢ-
ʪʠʚʥʳʭ ʢʦʨʦʚ ʩ ʫʜʦʝʤ 8000ï8200 ʢʛ ʤʦʣʦʢʘ ʟʘ ʣʘʢʪʘʮʠʶ 

ʇʨʠʤʝʯʘʥʠʝ ï *0,05; **0,01; ***0,001  

ʤʷ ʘʥʘʣʦʛʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʝʪʝʨʧʝʣ ʜʠʘ-
ʤʝʪʨ ʩʦʩʢʦʚʦʛʦ ʢʘʥʘʣʘ ʟʘʜʥʠʭ ʜʦʣʝʡ ʚʳʤʝ-
ʥʠ  ʢʦʨʦʚ.  ʆʥ ʫʚʝʣʠʯʠʣʩʷ  ʩ 0,65Ñ0,031 ʤʤ  

ʜʦ 0,79Ñ0,023 ʤʤ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 21,5 % 
(ʈ<0,001). 
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ʐʠʨʠʥʘ ʩʦʩʢʦʚʦʛʦ ʢʘʥʘʣʘ ʧʝʨʝʜʥʝʡ 
ʧʦʣʦʚʠʥʳ ʚʳʤʝʥʠ ʚʦʟʣʝ ʨʦʟʝʪʢʠ ʌʶʨʩʪʝʥ-
ʙʝʨʛʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 36 % ʠ 34,2 % ʩʦ-
ʦʪʚʝʪʩʪʚʝʥʥʦ (ʈ<0,001). ʊʘʢ, ʧʦʩʣʝ ʧʝʨʚʦʡ 
ʣʘʢʪʘʮʠʠ ʦʥʘ ʩʦʩʪʘʚʣʷʣʘ ʪʦʣʴʢʦ 0,89Ñ 
0,023 ʤʤ ʚ ʧʝʨʝʜʥʠʭ ʜʦʣʷʭ ʠ 0,82Ñ      
0,013 ʤʤ ï ʚ ʟʘʜʥʠʭ ʜʦʣʷʭ ʚʳʤʝʥʠ. ʀʟ-
ʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʨʦʟʝʪʢʠ, ʫʩʪʘʥʦʚʣʝʥ-
ʥʳʝ ʥʘʤʠ, ʧʦʢʘʟʳʚʘʶʪ ʩʥʠʞʝʥʠʝ ʚʦʟʤʦʞ-
ʥʦʩʪʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ ʥʘ ʧʫʪʠ 
ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʘʛʝʥʪʦʚ ʚ 
ʧʝʨʠʦʜ ʟʘʧʫʩʢʘ ʫ ʢʦʨʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʤʘʩʪʠʪʘ ʫ ʩʫʭʦʩʪʦʡʥʳʭ 
ʢʦʨʦʚ ʧʨʠ ʧʦʛʨʝʰʥʦʩʪʷʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 
ʢʦʥʩʝʨʚʘʮʠʠ ʚʳʤʝʥʠ. 

ʄʳ ʧʦʜʪʚʝʨʜʠʣʠ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 
ʟʘʢʦʥʦʤʝʨʥʦʝ ʠʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ ʜʠʩʪʘʣʴ- 
ʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʩʦʩʢʦʚʦʛʦ ʢʘʥʘʣʘ, ʢʦʪʦʨʦʝ 
ʩʦʩʪʘʚʠʣʦ 1,97Ñ0,026 ʤʤ ʚ ʩʦʩʢʘʭ ʧʝʨʝʜ- 
ʥʠʭ ʜʦʣʝʡ ʚ ʢʦʥʮʝ ʚʪʦʨʦʡ ʣʘʢʪʘʮʠʠ ʠ ʚ 
ʟʘʜʥʠʭ ï 1,82Ñ0,029 ʤʤ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫ ʠʩ-
ʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ ʧʨʠ ʩʨʘʚʥʝʥʠʠ 
ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʣʦʚʠʥ ʚʳʤʝʥʠ (ʣʝʚʦʡ ʠ ʧʨʘ-
ʚʦʡ) ʚ ʧʨʝʜʝʣʘʭ ʧʝʨʝʜʥʝʡ ʠ ʦʪʜʝʣʴʥʦ ʚ 
ʧʨʝʜʝʣʘʭ ʟʘʜʥʝʡ ʧʦʣʦʚʠʥʳ ʜʦʩʪʦʚʝʨʥʳʭ 
ʨʘʟʣʠʯʠʡ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝ ʙʳʣʦ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʦʪʜʝʣʴʥʦ ʣʝʚʳʭ ʧʝ-
ʨʝʜʥʠʭ ʜʦʣʝʡ ʫ ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ ʫʩʪʘ-
ʥʦʚʣʝʥʳ ʩʭʦʞʠʝ ʨʘʟʣʠʯʠʷ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 
ʛʨʫʧʧʘʭ. ʊʘʢ, ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʩʦʩʢʦʚʦʛʦ ʢʘ-
ʥʘʣʘ ʣʝʚʳʭ ʧʝʨʝʜʥʠʭ ʜʦʣʝʡ ʚ ʢʦʥʮʝ ʧʝʨʚʦʡ 
ʣʘʢʪʘʮʠʠ ʩʦʩʪʘʚʠʣʘ 11,38Ñ0,258 ʤʤ ʠ 
ʫʤʝʥʴʰʘʣʘʩʴ ʥʘ 12,3 % ʢ ʢʦʥʮʫ ʚʪʦʨʦʡ 
ʣʘʢʪʘʮʠʠ (ʈ<0,01). ɼʠʘʤʝʪʨ ʩʦʩʢʦʚʦʛʦ ʢʘ-
ʥʘʣʘ ʧʝʨʝʜʥʠʭ ʣʝʚʳʭ ʜʦʣʝʡ ʚ ʢʦʥʮʝ ʧʝʨʚʦʡ 
ʣʘʢʪʘʮʠʠ ʩʦʩʪʘʚʠʣ 0,98Ñ0,02 ʤʤ, ʢ ʢʦʥʮʫ 
ʚʪʦʨʦʡ ʣʘʢʪʘʮʠʠ ʧʨʦʠʟʦʰʣʦ ʝʛʦ ʫʚʝʣʠʯʝ-
ʥʠʝ ʥʘ 48,5 % (ʈ<0,001). ɼʠʘʤʝʪʨ  ʩʦʩʢʦʚʦ- 

ʛʦ ʢʘʥʘʣʘ  ʟʘʜʥʠʭ  ʣʝʚʳʭ ʜʦʣʝʡ ʚʳʤʝʥʠ ʢʦ-
ʨʦʚ ʫʚʝʣʠʯʠʚʘʣʩʷ ʩ 0,64Ñ0,051 ʤʤ ʜʦ 0,76Ñ 
0,024 ʤʤ (ʈ>0,05).  

ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʩʦʩʢʦʚʦʛʦ ʢʘʥʘʣʘ 
ʧʨʘʚʳʭ ʧʝʨʝʜʥʠʭ ʜʦʣʝʡ ʚ ʢʦʥʮʝ ʧʝʨʚʦʡ 
ʣʘʢʪʘʮʠʠ ʩʦʩʪʘʚʠʣʘ 11,42Ñ0,515 ʤʤ, ʚ 
ʢʦʥʮʝ ʚʪʦʨʦʡ ʣʘʢʪʘʮʠʠ ï 10,80Ñ0,512 ʤʤ 
(ʈ>0,05). ɼʠʘʤʝʪʨ ʩʦʩʢʦʚʦʛʦ ʢʘʥʘʣʘ ʧʝʨʝʜ-
ʥʠʭ ʧʨʘʚʳʭ ʜʦʣʝʡ ʚ ʢʦʥʮʝ ʧʝʨʚʦʡ ʣʘʢʪʘ-
ʮʠʠ ʩʦʩʪʘʚʠʣ 0,8Ñ0,032 ʤʤ, ʢ ʢʦʥʮʫ ʚʪʦʨʦʡ 
ʣʘʢʪʘʮʠʠ ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ ʜʠʘʤʝʪʨʘ 
ʥʘ 25 % (ʈ<0,01). ɼʠʘʤʝʪʨ ʩʦʩʢʦʚʦʛʦ ʢʘʥʘ-
ʣʘ ʟʘʜʥʠʭ ʧʨʘʚʳʭ ʜʦʣʝʡ ʚʳʤʝʥʠ ʢʦʨʦʚ ʫʚʝ-
ʣʠʯʠʚʘʣʩʷ ʥʘ 24,2 % (ʈ<0,05). 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʠʤʤʝʪ-
ʨʠʯʥʳʭ ʜʦʣʝʡ ʠ ʠʭ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʜʪʚʝʨ-
ʞʜʘʶʪ ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʠ ʦʧʠʩʘʥʥʳʝ ʚʳ-
ʰʝ ʜʘʥʥʳʝ ʫ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ 
ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʙʝʣʦʨʫʩʩʢʦʡ ʩʝʣʝʢ-
ʮʠʠ ʩ ʫʜʦʝʤ 8000ï8500 ʢʛ ʤʦʣʦʢʘ ʟʘ ʣʘʢʪʘ-
ʮʠʶ ʤʝʪʦʜʦʤ ʢʦʥʪʨʘʩʪʥʦʡ ʤʘʤʤʦʛʨʘʬʠʠ 
(CESM). 

ʉʯʠʪʘʝʤ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʦ ʧʦʜʪʚʝʨ-
ʞʜʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʟʦʰʣʠ ʥʝ ʪʦʣʴʢʦ 
ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʥʦ ʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 
ʤʘʰʠʥʥʦʛʦ ʜʦʝʥʠʷ. ɼʘʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʥʦ-
ʩʷʪ ʥʝʦʙʨʘʪʠʤʳʡ ʭʘʨʘʢʪʝʨ, ʠ ʠʭ ʩʣʝʜʫʝʪ 
ʫʯʠʪʳʚʘʪʴ ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʨʠ ʘʥʘʣʠʟʝ ʚʦʟ-
ʜʝʡʩʪʚʠʷ ʥʘ ʤʦʣʦʯʥʫʶ ʞʝʣʝʟʫ ʢʦʨʦʚʳ ʬʘʢ-
ʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 
ʤʘʩʪʠʪʘ. ʋʢʘʟʘʥʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦ-
ʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 
ʦʨʛʘʥʠʟʘʮʠʠ ʝʤʢʦʩʪʥʦʡ ʩʠʩʪʝʤʳ ʩʦʩʢʦʚ 
ʚʳʤʝʥʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʤʦʛʫʪ 
ʩʯʠʪʘʪʴʩʷ ʧʨʝʮʠʟʠʦʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥ-
ʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʚʳʤʝʥʠ ʠ ʩʦʩʢʦʚʦ-
ʛʦ ʢʘʥʘʣʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʨʝʘʣʠʟʫʝʤʳʭ ʧʨʠ 
ʟʘʧʫʩʢʝ ʢʦʨʦʚ. 
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ʇʦʣʦʟ ʉ.ɺ., ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ 
ɼʝʛʪʷʨʠʢ ʉ.ʄ., ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʉʣʦʙʦʜʥʠʮʢʘʷ ɻ.ɺ., ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ 

 
ʈʋʇ çʀʥʩʪʠʪʫʪ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘè ʈʋʇ çʅʇʎ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫè,        
ʛ. ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 

 
ʉʇʆʉʆɹʓ ʂʆʅʊʈʆʃʗ ʇɸʈɸɿʀʊʀʏɽʉʂʀʍ ʀʅʌʋɿʆʈʀʁ ʆʉɽʊʈʆɺʓʍ ʈʓɹ 

 
ʈʝʟʶʤʝ 

ʇʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʷʜʘ ʧʨʝʧʘʨʘʪʦʚ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ ʜʣʷ ʪʝʨʘʧʠʠ ʪʨʠʭʦʜʠʥʠʦʟʦʚ 
ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʦʨʛʘʥʠʟʤʘ ʨʳʙ. ʕʪʦ ʭʝʣʝʜʫʤ, ʵʢʪʦʮʠʜ, ʡʦʜʠʥʦʣ ʠ 
ʥʘʩʪʦʡʢʘ ʯʝʤʝʨʠʮʳ, ʘ ʪʘʢʞʝ ʧʨʝʧʘʨʘʪʳ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʚ ʚʝʪʝʨʠʥʘʨʠʠ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʪʨʠ-
ʭʦʜʠʥʠʦʟʦʚ ʨʳʙ: ʬʠʦʣʝʪʦʚʳʡ çʂè, ʘʤʤʠʘʢ ʠ ʦʙʨʘʟʮʳ ʬʠʪʦʩʳʨʴʷ, ʠʟʚʝʩʪʥʦʛʦ ʩʚʦʠʤ ʘʥʪʠʧʨʦʪʦʟʦʡʥʳʤ ʜʝʡ-
ʩʪʚʠʝʤ (ʢʦʨʘ ʜʫʙʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ, ʪʨʘʚʘ ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ, ʪʨʘʚʘ ʙʘʛʫʣʴʥʠʢʘ ʙʦʣʦʪʥʦʛʦ, ʢʦʨʥʝʚʠ-
ʱʘ ʘʠʨʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ). ʆʪʦʙʨʘʥʳ ʜʚʘ ʦʙʨʘʟʮʘ ʬʠʪʦʩʳʨʴʷ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʜʣʷ ʢʦʥʪʨʦʣʷ ʪʨʠʭʦʜʠʥ 
ʦʩʝʪʨʦʚʳʭ ʨʳʙ: ʪʨʘʚʘ ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ (Leonurus quinquelobatus Gilb.) ʠ ʪʨʘʚʘ ʙʘʛʫʣʴʥʠʢʘ ʙʦʣʦʪ-
ʥʦʛʦ (Ledum palustre L.). ʅʘ ʠʭ ʦʩʥʦʚʝ ʙʳʣ ʩʦʟʜʘʥ ʦʙʨʘʟʝʮ ʬʠʪʦʧʨʝʧʘʨʘʪʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʪʨʘʚʘ 
ʧʫʩʪʳʨʥʠʢʘ ʠ ʪʨʘʚʘ ʙʘʛʫʣʴʥʠʢʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1. ʆʥ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʧʨʦʪʠʚʦʧʘʨʘʟʠʪʘʨʥʳʭ ʦʙʨʘʙʦʪʦʢ 
ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʧʨʠ ʪʨʠʭʦʜʠʥʠʦʟʘʭ ʚ ʚʠʜʝ ʣʝʯʝʙʥʳʭ ʚʘʥʥ ʚ ʙʝʪʦʥʥʳʭ ʠ ʟʝʤʣʷʥʳʭ ʩʘʜʢʘʭ, ʙʘʩʩʝʡʥʘʭ, ʠʥʳʭ ʢʨʫʧ-
ʥʳʭ ʝʤʢʦʩʪʷʭ ʠ ʜʣʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʳʙʳ ʚ ʚʘʥʥʘʭ, ʘʢʚʘʨʠʫʤʘʭ ʠ ʜʨʫʛʠʭ ʥʝʙʦʣʴʰʠʭ ʝʤʢʦʩʪʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʝʪʨʦʚʳʝ ʨʳʙʳ, ʵʢʪʦʧʘʨʘʟʠʪʳ, ʪʨʠʭʦʜʠʥʳ, ʬʠʪʦʧʨʝʧʘʨʘʪ. 

 
Summary 

A study was made of the effect of various nature drug for the sturgeon fish trichodins and on the physiological 
status of the fish organism. These are heledum, ectocide, iodinol and hellebore tincture, as well as drugs recommended 
in veterinary medicine for the prevention and treatment of fish trichodinosis: violet çKè, ammonia and samples of phy-
to-raw materials known for their antiprotozoal action - common oak bark, five-lobed motherwort herb, marsh wild 
rosemary herb, calamus rhizomes. Two samples of phyto-raw materials, the most effective for control sturgeon fish 
trichodiniasis, were selected ï herb of five-lobed motherwort (Leonurus quinquelobatus Gilb.) and marsh wild rose-
mary herb (Ledum palustre L.). On their basis, a sample of a drug phytocomposition was created, which includes moth-
erwort herb and wild rosemary herb in a ratio of 1:1. It is recommended for antiparasitic treatment of sturgeons with 
trichodiniasis in the form of therapeutic baths for treatment in concrete and earthen cages, pools, other large contain-
ers and for short-term treatment of fish in baths, aquariums and other small containers. 

Keywords: sturgeon fish, ectoparasites, trichodins, phytopreparation. 

 
ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 11.05.2023 ʛ. 

ɺɺɽɼɽʅʀɽ 
ʄʠʨʦʚʦʡ ʦʧʳʪ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʧʨʠʥʷʪʠʷ ʩʪʨʘʪʝʛʠʠ çʧʨʠʝʤʣʝʤʦʛʦ 
ʨʠʩʢʘè ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ 
ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʨʘʟʚʝʜʝ-
ʥʠʝʤ ʦʩʝʪʨʦʚʳʭ ʨʳʙ. ʈʘʮʠʦʥʘʣʴʥʦʝ ʚʝʜʝ-
ʥʠʝ ʦʩʝʪʨʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 
ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ. ɹʣʘʛʦʧʦʣʫʯʠʝ ʭʦʟʷʡʩʪʚ ʧʦ ʙʦʣʝʟ-
ʥʷʤ ʚʩʝʭ ʚʠʜʦʚ ʨʳʙ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʩʝʪʨʦ-
ʚʳʭ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʨʘʟʚʠ-
ʪʠʷ ʨʳʙʦʚʦʜʥʦʡ ʦʪʨʘʩʣʠ. ʇʨʦʬʠʣʘʢʪʠʢʘ ʠ 
ʣʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴ-
ʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʳʙʦʚʦʜʩʪʚʘ ʠ 
ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʤʘʩʩʦʚʳʝ 
ʦʪʭʦʜʳ ʨʳʙ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠ-
ʬʠʢʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɸʥʘʣʠʟ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʘʨʘʟʠʪʦʚ ʦʩʝʪ-
ʨʦʚʳʭ ʨʳʙ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʚʦʟʙʫʜʠʪʝ-
ʣʝʡ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʳʚʘʶʱʠʭ ʤʘʩʩʦʚʫʶ 
ʛʠʙʝʣʴ ʨʳʙ ʢʘʢ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʘʭ, 
ʪʘʢ ʠ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ. ɺ ʤʠʨʝ ʟʘʨʝʛʠʩʪʨʠʨʦ-
ʚʘʥʦ ʙʦʣʝʝ 100 ʚʠʜʦʚ ʧʘʨʘʟʠʪʦʚ, ʩʧʦʩʦʙʥʳʭ 
ʧʦʨʘʞʘʪʴ ʦʩʝʪʨʦʚʳʭ ʨʳʙ [1ï3], ʩʧʝʮʠʬʠʯ-
ʥʳʝ ʞʝ ʜʣʷ ʥʠʭ ʧʘʨʘʟʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 25 
ʚʠʜʘʤʠ. ɸʥʘʣʠʟ ʧʘʨʘʟʠʪʦʬʘʫʥʳ ʜʠʢʠʭ ʠ 
ʨʘʟʚʦʜʠʤʳʭ ʚ ʫʩʣʦʚʠʷʭ ʘʢʚʘʢʫʣʴʪʫʨʳ ʦʩʝʪ-
ʨʦʚʳʭ ʨʳʙ (ʙʝʣʫʛʠ, ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ, ʩʝʚʨʶ-
ʛʠ, ʩʪʝʨʣʷʜʠ, ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, ʚʝʩʣʦʥʦʩʘ 
ʠ ʠʭ ʛʠʙʨʠʜʦʚ) ʶʛʘ ʈʦʩʩʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʘ 
ʚʢʣʶʯʘʝʪ 105 ʚʠʜʦʚ, ʠʟ ʥʠʭ 68 ʟʘʨʝʛʠʩʪʨʠ-
ʨʦʚʘʥʳ ʚ ɸʟʦʚʩʢʦʤ ʙʘʩʩʝʡʥʝ ʠ 72 ʚʠʜʘ ï ʚ 
ɺʦʣʛʦ-ʂʘʩʧʠʡʩʢʦʤ. ʆʙʱʠʤʠ ʜʣʷ ʦʩʝʪʨʦʚʳʭ 
ʨʳʙ ʷʚʣʷʶʪʩʷ 35 ʚʠʜʦʚ ʧʘʨʘʟʠʪʦʚ [4ï8]. 
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ʈʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [7, 9ï14] ʧʦʜʯʝʨ-
ʢʠʚʘʶʪ, ʯʪʦ ʦʩʝʪʨʦʚ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʚʳ-
ʨʘʱʠʚʘʥʠʠ ʧʦʨʘʞʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʰʠʨʦʢʦ 
ʩʧʝʮʠʬʠʯʥʳʝ ʧʘʨʘʟʠʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 
ʦʩʥʦʚʥʦʤ ʧʨʦʩʪʝʡʰʠʤʠ, ʤʦʥʦʛʝʥʝʷʤʠ ʠ 
ʨʘʢʦʦʙʨʘʟʥʳʤʠ. ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʜʣʷ 
ʦʩʝʪʨʦʚʳʭ ʷʚʣʷʶʪʩʷ ʢʨʫʛʦʨʝʩʥʠʯʥʳʝ ʠʥʬʫ-
ʟʦʨʠʠ ʠʟ ʩʝʤʝʡʩʪʚʘ Trichodinidae (ʢʣʘʩʩ 
Oligohymenophora, ʧʦʜʢʣʘʩʩ Peritricha). 
ʀʥʬʫʟʦʨʠʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʵʪʦʤʫ ʩʝʤʝʡ-
ʩʪʚʫ ʠ ʧʘʨʘʟʠʪʠʨʫʶʱʠʝ ʫ ʨʳʙ, ʧʨʝʜʩʪʘʚʣʝ-
ʥʳ ʨʨ. Trichodina, Tripartiella, Trichodinella, 
Paratrichodina, Dipartiella. ɿʘʙʦʣʝʚʘʥʠʷ, 
ʚʳʟʳʚʘʝʤʳʝ ʵʪʠʤʠ ʠʥʬʫʟʦʨʠʷʤʠ, ʥʘʟʳʚʘʶʪ 
ʪʨʠʭʦʜʠʥʠʦʟʘʤʠ ʧʦ ʥʘʟʚʘʥʠʶ ʨʦʜʘ 
Trichodina [15]. ɼʣʷ ʢʦʥʪʨʦʣʷ ʥʘʜ ʚʦʟʙʫʜʠ-
ʪʝʣʷʤʠ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦ-
ʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʣʝʯʝʙʥʳʭ ʤʝʨ ʥʝʦʙʭʦʜʠ-
ʤʦ ʠʤʝʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʧʦʣʥʦʝ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʝ ʦ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ, ʭʦʟʷʝʚʘʭ ʠ 
ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʧʘʨʘʟʠ-
ʪʦʚ ʦʩʝʪʨʦʚʳʭ ʨʳʙ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʠ ʠʩ-
ʢʫʩʩʪʚʝʥʥʦʤ ʨʘʟʚʝʜʝʥʠʠ ʥʘ ʨʳʙʦʚʦʜʥʳʭ 
ʟʘʚʦʜʘʭ ʚ ʩʦʩʪʘʚʝ ʧʘʨʘʟʠʪʦʬʘʫʥʳ ʦʩʝʪʨʦ-
ʚʳʭ ʨʳʙ ʧʨʝʦʙʣʘʜʘʶʪ ʧʘʨʘʟʠʪʳ ʩ ʧʨʷʤʳʤ 
ʮʠʢʣʦʤ ʨʘʟʚʠʪʠʷ, ʚ ʪ.ʯ. Trichodina sp. [3]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʠʣʠʷ ʨʳʙʦʚʦʜʦʚ ʧʦ 
ʩʦʟʜʘʥʠʶ ʠ ʧʦʜʜʝʨʞʘʥʠʶ ʦʧʪʠʤʘʣʴʥʳʭ 
ʫʩʣʦʚʠʡ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ, ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪ-
ʩʷ ʠʟʙʝʞʘʪʴ ʛʠʙʝʣʠ ʨʳʙ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 
ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ (ʚʳʩʦʢʘʷ ʣʝʪʥʷʷ 
ʪʝʤʧʝʨʘʪʫʨʘ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 
ʢʠʩʣʦʨʦʜʘ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ, ʧʦʚʳʰʝʥʥʳʝ 
ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʠʣʠ ʧʦʣʠʢʫʣʴʪʫʨʘ, ʥʝ-
ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ, ʨʳʙʦʚʦʜʥʳʝ 
ʤʘʥʠʧʫʣʷʮʠʠ ʠ ʜʨ. ʩʪʨʝʩʩʦʚʳʝ ʚʦʟʜʝʡ-
ʩʪʚʠʷ). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʟʫʯʝʥʠʝ ʩʧʦʩʦʙʦʚ 
ʧʦʚʳʰʝʥʠʷ ʚʳʞʠʚʘʝʤʦʩʪʠ ʦʩʝʪʨʦʚʳʭ ʨʳʙ, 
ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʠʩʢ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠʭ ʦʪ 
ʟʘʙʦʣʝʚʘʥʠʡ, ʠʤʝʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʷʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʠ ʘʧʨʦʙʘʮʠʷ ʩʧʦʩʦʙʦʚ 
ʢʦʥʪʨʦʣʷ ʠʥʬʫʟʦʨʠʡ ʩʝʤ. Trichodinidae ï 
ʵʢʪʦʧʘʨʘʟʠʪʦʚ ʦʩʝʪʨʦʚʳʭ ʨʳʙ. 

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʨʘʙʦʪʘ ʙʳʣʘ ʚʳ-

ʧʦʣʥʝʥʘ ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʠ ʙʦʣʝʟʥʝʡ 
ʨʳʙ ʈʋʇ çʀʥʩʪʠʪʫʪ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘè. 
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʩʝʛʦʣʝʪʢʠ 
ʠ ʛʦʜʦʚʠʢʠ ʩʪʝʨʣʷʜʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʦʜʙʦʨ ʧʨʝʧʘʨʘ-
ʪʦʚ ʜʣʷ ʦʟʜʦʨʦʚʣʝʥʠʷ ʦʪ ʪʨʠʭʦʜʠʥʠʦʟʦʚ 
ʦʩʝʪʨʦʚʳʭ  ʨʳʙ,   ʠʟʫʯʝʥʘ   ʘʢʪʠʚʥʦʩʪʴ  ʦʪʦ- 

ʙʨʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʥʬʫ-
ʟʦʨʠʷʤ ʨ. Trichodina. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʧʨʦʪʠʚʦʧʘ-
ʨʘʟʠʪʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʳʙ: ʭʝʣʝʜʫʤ, ʵʢʪʦ-
ʮʠʜ, ʥʘʩʪʦʡʢʘ ʯʝʤʝʨʠʮʳ, ʡʦʜʠʥʦʣ, ʦʨʛʘʥʠ-
ʯʝʩʢʠʡ ʢʨʘʩʠʪʝʣʴ ʬʠʦʣʝʪʦʚʳʡ çʂè, ʘʤʤʠʘʢ 
ʠ ʦʙʨʘʟʝʮ ʬʠʪʦʧʨʝʧʘʨʘʪʘ, ʩʦʜʝʨʞʘʱʝʛʦ 
ʢʦʨʫ ʜʫʙʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ (Quercus robur 
L.), ʪʨʘʚʫ ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ 
(Leonurus quinquelobatus Gilb.), ʪʨʘʚʫ ʙʘ-
ʛʫʣʴʥʠʢʘ ʙʦʣʦʪʥʦʛʦ (Ledum palustre L.), 
ʢʦʨʥʝʚʠʱʝ ʘʠʨʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ (Acorus 
calamus L.). 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʪʠʚ ʪʨʠʭʦ-
ʜʠʥʠʦʟʦʚ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʙʳʣ ʧʨʦʚʝʜʝʥ ʥʘ 
ʩʝʛʦʣʝʪʢʘʭ ʩʪʝʨʣʷʜʠ (n=110 ʵʢʟ.), ʟʘʨʘʞʝʥ-
ʥʳʭ ʪʨʠʭʦʜʠʥʘʤʠ. ʀʟʫʯʝʥʘ ʘʢʪʠʚʥʦʩʪʴ 
ʦʪʦʙʨʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 
ʠʥʬʫʟʦʨʠʷʤ ʨ. Trichodina. ʆʧʨʝʜʝʣʝʥʠʝ 
ʵʬʬʝʢʪʠʚʥʳʭ ʜʦʟ ʧʨʠʤʝʥʝʥʠʷ ʦʙʨʘʟʮʘ ʬʠ-
ʪʦʧʨʝʧʘʨʘʪʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦ-
ʚʦʜʠʣʠ ʥʘ ʧʦʨʘʞʝʥʥʳʭ ʠʥʬʫʟʦʨʠʷʤʠ ʩʝʛʦ-
ʣʝʪʢʘʭ ʩʪʝʨʣʷʜʠ (n=160 ʵʢʟ.). 

ʀʟʫʯʝʥʠʝ ʦʩʪʨʦʡ ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʪʦʢ-
ʩʠʯʥʦʩʪʠ ʦʙʨʘʟʮʘ ʬʠʪʦʧʨʝʧʘʨʘʪʘ ʜʣʷ ʨʳʙ 
ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʛʦʜʦ-
ʚʠʢʘʭ ʩʪʝʨʣʷʜʠ (n=110 ʵʢʟ.). ʊʦʢʩʠʯʥʦʩʪʴ 
ʦʧʨʝʜʝʣʷʣʠ ʩʦʛʣʘʩʥʦ [16]. 

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʇʨʠ ʧʦʜʙʦʨʝ ʩʫʙʩʪʘʥʮʠʡ ʠ ʧʨʝʧʘʨʘ-

ʪʦʚ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠ ʪʨʠ-
ʭʦʜʠʥʠʦʟʘʭ ʨʳʙ ʩʝʤʝʡʩʪʚʘ ʦʩʝʪʨʦʚʳʭ, ʙʳ-
ʣʠ ʠʩʧʳʪʘʥʳ ʭʝʣʝʜʫʤ, ʵʢʪʦʮʠʜ, ʥʘʩʪʦʡʢʘ 
ʯʝʤʝʨʠʮʳ, ʡʦʜʠʥʦʣ, ʘ ʪʘʢʞʝ ʧʨʝʧʘʨʘʪʳ, 
ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʠʤʝʥʷʶʱʠʝʩʷ ʜʣʷ ʧʨʦʬʠ-
ʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʵʢʪʦʧʘʨʘʟʠʪʦʟʦʚ ʨʳʙ: 
ʬʠʦʣʝʪʦʚʳʡ çʂè ʠ ʘʤʤʠʘʢ; ʦʙʨʘʟʮʳ ʬʠʪʦ-
ʩʳʨʴʷ, ʠʟʚʝʩʪʥʳʝ ʩʚʦʠʤ ʘʥʪʠʧʨʦʪʦʟʦʡʥʳʤ 
ʜʝʡʩʪʚʠʝʤ (ʢʦʨʘ ʜʫʙʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ, ʪʨʘ-
ʚʘ ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ, ʪʨʘʚʘ ʙʘ-
ʛʫʣʴʥʠʢʘ ʙʦʣʦʪʥʦʛʦ, ʢʦʨʥʝʚʠʱʘ ʘʠʨʘ ʦʙʳʢ-
ʥʦʚʝʥʥʦʛʦ). ɸʥʪʠʧʘʨʘʟʠʪʘʨʥʦʝ ʜʝʡʩʪʚʠʝ 
ʜʘʥʥʳʭ ʩʫʙʩʪʘʥʮʠʡ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʜʦ-
ʙʘʚʣʝʥʠʠ ʠʭ ʚ ʚʦʜʫ ʠ ʦʩʥʦʚʘʥʦ ʥʘ ʧʦʜʘʚʣʝ-
ʥʠʠ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʥʘʨʫʰʝʥʠʠ 
ʤʝʤʙʨʘʥʥʳʭ ʬʫʥʢʮʠʡ ʫ ʧʘʨʘʟʠʪʦʚ ʥʘ ʣʶ-
ʙʳʭ ʩʪʘʜʠʷʭ ʠʭ ʨʘʟʚʠʪʠʷ.  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʟʷʪʳ ʜʦʟʳ 
(ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʵʢʩʧʦʟʠʮʠʷ) ʧʨʝʧʘʨʘʪʦʚ, 
ʫʢʘʟʘʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚ-
ʥʳʭ ʜʦʢʫʤʝʥʪʘʭ [17ï21]. ʀʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 
ʩʳʨʴʷ ʙʳʣʠ  ʧʨʠʛʦʪʦʚʣʝʥʳ  ʚʦʜʥʳʝ  ʥʘʩʪʦʠ 
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ʠʣʠ ʦʪʚʘʨʳ. ɺ ʢʦʥʪʨʦʣʝ ʨʳʙʘ ʥʘʭʦʜʠʣʘʩʴ ʚ 
ʯʠʩʪʦʡ ʚʦʜʥʦʡ ʩʨʝʜʝ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʧʨʝ-
ʧʘʨʘʪʦʚ. ɺ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ ʠ ʢʦʥ-
ʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʦ 10 ʵʢʟʝʤʧʣʷ-       
ʨʦʚ ʨʳʙ. 

ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ (ʕʀ) ʪʨʠ-
ʭʦʜʠʥʘʤʠ ʜʦ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚʦ ʚʩʝʭ 
ʚʘʨʠʘʥʪʘʭ ʩʦʩʪʘʚʣʷʣʘ 100 %, ʠʥʪʝʥʩʠʚ-
ʥʦʩʪʴ ʠʥʚʘʟʠʠ (ʀʀ) ï 3ï18 ʧʘʨ ʚ ʧʦʣʝ ʟʨʝ-
ʥʠʷ ʤʠʢʨʦʩʢʦʧʘ (ʇɿʄ). ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʠ 
ʩʨʘʟʫ ʞʝ  ʧʦʩʣʝ  ʦʢʦʥʯʘʥʠʷ  ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʧʨʦʠʟʚʦʜʠʣʠ ʩʦʩʢʦʙʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ 
ʠ ʧʣʘʚʥʠʢʦʚ ʧʦʜʦʧʳʪʥʳʭ ʨʳʙ. ɿʘʪʝʤ ʧʦʜ-
ʩʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʳʭ ʠʥʬʫʟʦʨʠʡ ʚ 
5 ʧʦʣʷʭ ʟʨʝʥʠʷ ʚ ʢʘʞʜʦʤ ʩʦʩʢʦʙʝ, ʦʧʨʝʜʝ-
ʣʷʣʠ ʩʨʝʜʥʶʶ ʚʝʣʠʯʠʥʫ. ʇʨʦʮʝʥʪ ʛʠʙʝʣʠ 
ʠʥʬʫʟʦʨʠʡ (ʠʥʪʝʥʩʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘ-
ʨʘʪʦʚ) ʦʧʨʝʜʝʣʷʣʠ, ʩʦʧʦʩʪʘʚʣʷʷ ʢʦʣʠʯʝ-
ʩʪʚʦ ʞʠʚʳʭ ʧʘʨʘʟʠʪʦʚ ʜʦ (ʧʨʠʥʠʤʘʣʦʩʴ ʟʘ 
100 %) ʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ. ʉʭʝʤʘ ʠ ʨʝʟʫʣʴ-
ʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ-     
ʣʠʮʝ 1.  

ʊʘʙʣʠʮʘ 1. ï ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʠʥʬʫʟʦʨʠʠ ʨ. Trichodina 

ʇʨʝʧʘʨʘʪʳ 
ʠ ʬʠʪʦʩʳʨʴʝ 

ʂʦʥʮʝʥ-
ʪʨʘʮʠʷ,  
% 

ʕʢʩʧʦʟʠʮʠʷ, 
ʤʠʥ 

ɻʠʙʝʣʴ 
ʪʨʠʭʦʜʠʥ,  
% 

ʂʦʤʤʝʥʪʘʨʠʠ 

ʍʝʣʝʜʫʤ 2 20 92 

ʇʦ ʧʨʦʰʝʩʪʚʠʠ 8 ʤʠʥ ʥʘʯʘʣʦʩʴ ʚʦʣʥʝʥʠʝ ʨʳʙʳ, 
ʯʝʨʝʟ 10ï13 ʤʠʥ ʚʦʣʥʝʥʠʝ ʝʛʦ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠ-
ʟʦʚʘʪʴ ʢʘʢ ʩʠʣʴʥʦʝ. ʅʘ 15ï20 ʤʠʥ ʨʳʙʘ ʩʪʘʣʘ ʤʝ-
ʪʘʪʴʩʷ, ʙʠʪʴʩʷ ʦ ʩʪʝʥʢʠ ʘʢʚʘʨʠʫʤʘ. ʇʦʩʣʝ ʧʝʨʝʩʘʜ-
ʢʠ ʚ ʯʠʩʪʫʶ ʚʦʜʫ ʚʦʣʥʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʝʱʝ ʦʢʦʣʦ 
30ï40 ʤʠʥ, ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʷʩʴ. ɻʠʙʝʣʠ ʨʳʙʳ 
ʥʝ ʧʦʩʣʝʜʦʚʘʣʦ 

ʕʢʪʦʮʠʜ 1 25 67 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʨʳʙʘ ʧʦʜʥʠʤʘʣʘʩʴ ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʴ ʚʦʜʳ, ʟʘʛʣʘʪʳʚʘʣʘ ʚʦʟʜʫʭ, ʟʘʪʝʤ ʦʪ-
ʜʝʣʴʥʳʝ ʦʩʦʙʠ ʩʪʘʣʠ ʫʢʣʘʜʳʚʘʪʴʩʷ ʥʘ ʙʦʢ. ʆʪʤʝʯʝ-
ʥʦ ʧʦʙʣʝʜʥʝʥʠʝ ʞʘʙʨ. ɻʠʙʝʣʠ ʥʝ ʦʪʤʝʯʝʥʦ 

ʅʘʩʪʦʡʢʘ 
ʯʝʤʝʨʠʮʳ 

2 40 86 
ʂʘʨʪʠʥʘ, ʩʭʦʞʘʷ ʩ ʪʘʢʦʚʦʡ ʚ ʚʘʨʠʘʥʪʝ ˉ 2. ʇʦʩʣʝ 
ʧʝʨʝʩʘʜʢʠ ʨʳʙʳ ʚ ʯʠʩʪʫʶ ʚʦʜʫ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ       
2 ʵʢʟ. ʧʦʛʠʙʣʦ 

ʁʦʜʠʥʦʣ* 1 30ï60 17ï25 ɺʦʣʥʝʥʠʷ ʠ ʛʠʙʝʣʠ ʨʳʙʳ ʥʝ ʦʪʤʝʯʝʥʦ 

ʌʠʦʣʝʪʦʚʳʡ 
çʂè 

1 ʛ/ʤ3 11 34 ɺʦʣʥʝʥʠʷ ʠ ʛʠʙʝʣʠ ʨʳʙʳ ʥʝ ʦʪʤʝʯʝʥʦ 

ɸʤʤʠʘʢ 0,1ï0,2 0,5 42 
ʉ ʧʝʨʚʳʭ ʩʝʢʫʥʜ ʦʧʳʪʘ ï ʩʠʣʴʥʦʝ ʚʦʣʥʝʥʠʝ ʨʳʙʳ. 
ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʝʢʨʘʪʠʣʠ ʯʝʨʝʟ 0,5 ʤʠʥ 

ʂʦʨʘ ʜʫʙʘ 2 20 47 
ʃʝʛʢʦʝ ʚʦʣʥʝʥʠʝ ʥʘ ʧʦʩʣʝʜʥʠʭ ʤʠʥʫʪʘʭ ʦʧʳʪʘ, ʧʦ-
ʙʣʝʜʥʝʥʠʝ ʢʦʥʯʠʢʦʚ ʞʘʙʨ. ɻʠʙʝʣʠ ʥʝ ʦʪʤʝʯʝʥʦ 

ʇʫʩʪʳʨʥʠʢ 2 20 85 ɺʦʣʥʝʥʠʷ ʠ ʛʠʙʝʣʠ ʨʳʙʳ ʥʝ ʦʪʤʝʯʝʥʦ 

ɹʘʛʫʣʴʥʠʢ 2 20 92 ɺʦʣʥʝʥʠʷ ʠ ʛʠʙʝʣʠ ʨʳʙʳ ʥʝ ʦʪʤʝʯʝʥʦ 

ʂʦʨʥʝʚʠʱʘ 
ʘʠʨʘ 

2 20 88 

ʇʦ ʧʨʦʰʝʩʪʚʠʠ 12ï17 ʤʠʥ ʨʳʙʘ ʩʪʘʣʘ ʧʦʜʥʠʤʘʪʴʩʷ 
ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʙʝʩʧʦʢʦʡʥʦ ʤʝʪʘʪʴʩʷ ʧʦ ʘʢʚʘʨʠ-
ʫʤʫ. ʇʦʩʣʝ ʧʝʨʝʩʘʜʢʠ ʚ ʯʠʩʪʫʶ ʚʦʜʫ ʝʝ ʩʦʩʪʦʷʥʠʝ 
ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʦʩʴ, ʦʜʥʘʢʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 16 ʯ ʚʩʝ 
ʧʦʜʦʧʳʪʥʳʝ ʨʳʙʳ ʧʦʛʠʙʣʠ 

ʂʦʥʪʨʦʣʴ 
(ʙʝʟ  
ʧʨʝʧʘʨʘʪʘ) 

- - 0 ɺʦʣʥʝʥʠʷ ʠ ʛʠʙʝʣʠ ʨʳʙ ʥʝ ʦʪʤʝʯʝʥʦ 

ʇʨʠʤʝʯʘʥʠʝ ï *ʩʦʛʣʘʩʥʦ ʅʘʩʪʘʚʣʝʥʠʶ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʡʦʜʠʥʦʣʘ ʜʣʷ ʣʝʯʝʥʠʷ ʵʢʪʦʧʘʨʘʟʠʪʘʨ-
ʥʳʭ ʙʦʣʝʟʥʝʡ ʢʘʨʧʘ ʦʪ 15.06.01 ʫʢʘʟʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʚ ʥʝʨʘʟʚʝʜʝʥʥʦʤ ʚʠʜʝ ʜʣʷ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʨʝʤʦʥʪʘ ʢʘʨʧʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 
ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʧʨʠʤʝʥʠʪʴ ʝʛʦ ʚ ʚʠʜʝ ʚʘʥʥ 1%-ʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩ ʵʢʩʧʦʟʠʮʠʝʡ 30 ʠ 60 ʤʠʥ 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʨʷʜ ʧʨʝʧʘ-
ʨʘʪʦʚ ï ʭʝʣʝʜʫʤ, ʵʢʪʦʮʠʜ, ʥʘʩʪʦʡʢʘ ʯʝʤʝʨʠ-
ʮʳ, ʦʪʚʘʨ ʢʦʨʥʝʚʠʱʘ ʘʠʨʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʭ 
ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʝ ʧʨʦʪʠʚʦʧʘʨʘʟʠʪʘʨʥʦʝ 
ʜʝʡʩʪʚʠʝ ï ʥʝ ʛʦʜʷʪʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʦʩʝʪ-
ʨʦʚʳʭ ʠʟ-ʟʘ ʧʣʦʭʦʡ ʧʝʨʝʥʦʩʠʤʦʩʪʠ ʨʳʙʘʤʠ. 
ʋʢʘʟʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʚʳʟʳʚʘʣʠ ʩʠʣʴʥʦʝ 
ʚʦʣʥʝʥʠʝ ʠ ʜʘʞʝ ʛʠʙʝʣʴ ʩʪʝʨʣʷʜʠ. ʅʘʠʙʦʣʝʝ 
ʪʦʢʩʠʯʥʳʤ ʦʢʘʟʘʣʩʷ ʦʪʚʘʨ ʢʦʨʥʝʚʠʱ ʘʠʨʘ ï 
ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʟʚʘʣʦ 100%-ʥʫʶ ʛʠʙʝʣʴ 
ʧʦʜʦʧʳʪʥʳʭ ʨʳʙ. ʊʘʢʠʝ ʧʨʝʧʘʨʘʪʳ, ʢʘʢ ʡʦ-
ʜʠʥʦʣ ʠ ʦʪʚʘʨ ʢʦʨʳ ʜʫʙʘ, ʥʝ ʦʢʘʟʳʚʘʶʱʠʝ 
ʣʠʙʦ ʦʢʘʟʳʚʘʶʱʠʝ ʩʣʘʙʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 
ʦʨʛʘʥʠʟʤ ʩʪʝʨʣʷʜʠ, ʚʳʟʳʚʘʣʠ, ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ, ʛʠʙʝʣʴ ʣʠʰʴ 17ï25 % ʠ 47 % ʠʥ-
ʬʫʟʦʨʠʡ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 
ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. ʆʧ-
ʪʠʤʘʣʴʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʠʥʪʝʥʩʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ/ʪʦʢʩʠʯʥʦʩʪʴ ʦʙʣʘʜʘʣʠ ʬʠʦʣʝʪʦ-
ʚʳʡ çʂè (ʛʠʙʝʣʴ 74 % ʧʘʨʘʟʠʪʦʚ), ʥʘʩʪʦʡ 
ʪʨʘʚʳ ʧʫʩʪʳʨʥʠʢʘ (85 %) ʠ ʥʘʩʪʦʡ ʪʨʘʚʳ ʙʘ-
ʛʫʣʴʥʠʢʘ (92 %). ʅʠ ʦʜʠʥ ʠʟ ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ  
ʥʝ ʚʳʟʳʚʘʣ ʚʦʣʥʝʥʠʷ ʣʠʙʦ ʛʠʙʝʣʠ ʨʳʙʳ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʘʭ, 
ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʦʪʦ-
ʙʨʘʥʳ ʜʚʘ ʚʠʜʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʦʙʣʘ-
ʜʘʶʱʠʝ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤ ʘʥʪʠʧʨʦʪʦʟʦʡ-
ʥʳʤ ʜʝʡʩʪʚʠʝʤ. ʅʘ ʠʭ ʦʩʥʦʚʝ ʙʳʣ ʩʦʟʜʘʥ 
ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ ʬʠʪʦʧʨʝʧʘʨʘʪʘ. ɺ ʝʛʦ 
ʩʦʩʪʘʚ ʚʦʰʣʠ ʪʨʘʚʘ ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦ-
ʧʘʩʪʥʦʛʦ (Leonurus quinquelobatus Gilb.) ʠ 
ʪʨʘʚʘ ʙʘʛʫʣʴʥʠʢʘ ʙʦʣʦʪʥʦʛʦ (Ledum palus- 
tre L.) ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1. ɼʘʣʝʝ ʙʳʣʠ ʠʟʫ-
ʯʝʥʳ ʘʥʪʠʧʘʨʘʟʠʪʘʨʥʳʝ ʩʚʦʡʩʪʚʘ ʣʘʙʦʨʘ-
ʪʦʨʥʦʛʦ ʦʙʨʘʟʮʘ ʬʠʪʦʧʨʝʧʘʨʘʪʘ. ɺ ʢʘʯʝ-
ʩʪʚʝ ʙʘʟʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʨʠʤʝʥʷʣʠ ʬʠʦʣʝ-
ʪʦʚʳʡ ʂ (ʢʦʥʪʨʦʣʴ 1). ɺʦ ʚʪʦʨʦʤ ʢʦʥʪʨʦʣʝ 
(ʂ2) ʧʨʝʧʘʨʘʪʳ ʥʝ ʧʨʠʤʝʥʷʣʠ. ʆʧʳʪʥʳʝ 
ʛʨʫʧʧʳ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʠʟ ʩʝʛʦʣʝʪʢʦʚ 
ʩʪʝʨʣʷʜʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 100 ʵʢʟ., ʟʘʨʘʞʝʥ-
ʥʳʭ ʪʨʠʭʦʜʠʥʘʤʠ. ʕʀ ʩʦʩʪʘʚʣʷʣʘ 100 %, 
ʀʀ ï 5ï22 ɻʢʟ. ʚ ʇɿʄ. ɺ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ 
ʦʧʳʪʘ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʦ 5 ʨʳʙ. ʉʭʝʤʘ 
ʠ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠ-
ʩʫʥʢʝ 1. 

ʈʠʩʫʥʦʢ 1. ï ʊʝʨʘʧʝʚʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʬʠʪʦʧʨʝʧʘʨʘʪʘ ʚ ʦʪʥʦʰʝʥʠʠ ʠʥʬʫʟʦʨʠʡ ʨ. Trichodina 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʝ 
ʘʥʪʠʧʨʦʪʦʟʦʡʥʦʝ ʜʝʡʩʪʚʠʝ ʬʠʪʦʧʨʝʧʘʨʘʪʘ 
(ʛʠʙʝʣʴ ʧʘʨʘʟʠʪʦʚ ʩʦʩʪʘʚʠʣʘ ʙʦʣʝʝ 90 %) 
ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʠ ʚ ʢʦʥʮʝʥ-
ʪʨʘʮʠʷʭ 1,0 % ʠ ʚʳʰʝ, ʤʘʣʦ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝ-
ʤʝʥʠ ʵʢʩʧʦʟʠʮʠʠ ʠ ʩʦʧʦʩʪʘʚʠʤʦ ʧʨʠ ʨʘʟ-
ʥʳʭ ʝʝ ʟʥʘʯʝʥʠʷʭ (91ï95 % ʚ ʪʝʯʝʥʠʝ        
10 ʤʠʥ, 93ï95 % ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ ʠ 94ï     
96 % ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ). ʉʧʫʩʪʷ ʪʨʦʝ ʩʫʪʦʢ 
ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ  ʪʝʣʘ ʨʳʙ ʠʟ 

ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʦʧʳʪʘ ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʦ-
ʩʢʦʙʳ, ʠ ʤʝʪʦʜʦʤ ʤʠʢʨʦʩʢʦʧʠʠ ʦʧʨʝʜʝʣʷ-
ʣʠ ʥʘʣʠʯʠʝ ʣʠʙʦ ʦʪʩʫʪʩʪʚʠʝ ʧʘʨʘʟʠʪʦʚ. 
ʇʨʠ ʵʪʦʤ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʫ ʨʳʙ ʠʟ ʚʘ-
ʨʠʘʥʪʘ, ʛʜʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʝʧʘʨʘʪʘ ʩʦ-
ʩʪʘʚʣʷʣʘ 1 % ʩ ʵʢʩʧʦʟʠʮʠʝʡ 10 ʤʠʥ, ʞʠʚʳʝ 
ʠʥʬʫʟʦʨʠʠ ʥʝ ʦʙʥʘʨʫʞʝʥʳ, ʘ ʫ ʨʳʙ ʠʟ ʚʘ-
ʨʠʘʥʪʦʚ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʨʝʧʘʨʘʪʘ 0,2ï
0,5 % ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʝʜʠʥʠʯʥʳʝ ʞʠʚʳʝ 
ʪʨʠʭʦʜʠʥʳ. 
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ɺʦ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʩʣʝ ʝʝ ʦʢʦʥ-
ʯʘʥʠʷ ʚʦʣʥʝʥʠʷ ʠ ʛʠʙʝʣʠ ʨʳʙʳ ʥʝ ʥʘʙʣʶʜʘ-
ʣʦʩʴ. ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʘʢʚʘʨʠʫʤʝ (ʂ2), ʛʜʝ 
ʨʳʙʘ ʥʝ ʦʙʨʘʙʘʪʳʚʘʣʘʩʴ, ʢʦʣʠʯʝʩʪʚʦ ʵʢʪʦ-
ʧʘʨʘʟʠʪʦʚ ʥʝ ʠʟʤʝʥʠʣʦʩʴ, ʚ ʢʦʥʪʨʦʣʴʥʦʤ 
ʘʢʚʘʨʠʫʤʝ ʂ1 (ʨʳʙʘ ʦʙʨʘʙʦʪʘʥʘ ʬʠʦʣʝʪʦ-
ʚʳʤ çʂè) ʛʠʙʝʣʴ ʪʨʠʭʦʜʠʥ ʩʦʩʪʘʚʠʣʘ 82 %. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʣʝʯʝʥʠʷ ʠ ʧʨʦ-
ʬʠʣʘʢʪʠʢʠ ʪʨʠʭʦʜʠʥʠʦʟʦʚ ʦʩʝʪʨʦʚʳʭ ʨʳʙ 
ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘ-
ʪʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 2 % ʧʨʠ ʵʢʩʧʦʟʠʮʠʠ 10ï
30 ʤʠʥ ʠʣʠ 1 % ʧʨʠ ʵʢʩʧʦʟʠʮʠʠ 30 ʤʠʥʫʪ ʠ 
ʚʳʰʝ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ 
ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʜʦ 60 ʤʠʥʫʪ.  

ʀʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 
ʦʙʨʘʟʮʘ ʬʠʪʦʧʨʝʧʘʨʘʪʘ ʤʝʪʦʜʦʤ ʣʝʯʝʙ-
ʥʳʭ ʚʘʥʥ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʚʠ-
ʜʝ ʣʝʯʝʙʥʳʭ ʚʘʥʥ ʬʠʪʦʧʨʝʧʘʨʘʪ ʤʦʞʥʦ 
ʧʨʠʤʝʥʷʪʴ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 2 % (2 ʣ ʧʨʝʧʘ-
ʨʘʪʘ ʥʘ 100 ʣ ʚʦʜʳ) ʩ ʵʢʩʧʦʟʠʮʠʝʡ 10ï        
30 ʤʠʥ ʠʣʠ 1 % (1 ʣ ʧʨʝʧʘʨʘʪʘ ʥʘ 100 ʣ ʚʦ-
ʜʳ) ʩ ʵʢʩʧʦʟʠʮʠʝʡ 30ï60 ʤʠʥ. ʊʘʢʦʡ ʚʘʨʠ-
ʘʥʪ ʧʨʠʝʤʣʝʤ ʜʣʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʦʙʨʘ-
ʙʦʪʢʠ ʨʳʙʳ ʚ ʞʠʚʦʨʳʙʥʦʡ ʪʘʨʝ, ʚʘʥʥʘʭ ʠʥ-
ʢʫʙʮʝʭʘ, ʘʢʚʘʨʠʫʤʘʭ ʠ ʜʨʫʛʠʭ ʥʝʙʦʣʴʰʠʭ 
ʝʤʢʦʩʪʷʭ, ʚ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʘ ʙʳʩʪʨʘʷ 
ʩʤʝʥʘ ʚʦʜʳ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʪʘʢʘʷ  ʚʦʟ- 

ʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʫʝʪ ʥʝ ʚʩʝʛʜʘ. ɽʩʣʠ ʨʳʙʘ 
ʨʘʟʤʝʱʝʥʘ ʚ ʥʝʙʦʣʴʰʠʭ ʧʨʫʜʘʭ, ʙʝʪʦʥʥʳʭ 
ʠʣʠ ʟʝʤʣʷʥʳʭ ʩʘʜʢʘʭ, ʩʦʙʣʶʩʪʠ ʵʢʩʧʦʟʠ-
ʮʠʶ 30ï60 ʤʠʥ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞ-
ʥʳʤ; ʢʨʦʤʝ ʪʦʛʦ, ʢʦʣʠʯʝʩʪʚʦ ʬʠʪʦʧʨʝʧʘʨʘ-
ʪʘ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 1 ʤ3 ʙʫʜʝʪ ʜʦʚʦʣʴʥʦ ʟʥʘ-
ʯʠʪʝʣʴʥʳʤ (ʧʦʨʷʜʢʘ 10 ʣ/ʤ3). ʅʘʤ ʧʨʝʜʩʪʘ-
ʚʠʣʦʩʴ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʫʜʦʙʥʳʤ ʠ ʵʢʦʥʦʤʠ-
ʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠ-
ʯʝʩʪʚʘ ʬʠʪʦʧʨʝʧʘʨʘʪʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʵʢʩ-
ʧʦʟʠʮʠʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʪʘʢʦʡ ʦʙʨʘʙʦʪʢʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʷʜ ʣʘʙʦʨʘ-
ʪʦʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ 60 ʵʢʟ. ʩʝʛʦʣʝʪʢʘ 
ʩʪʝʨʣʷʜʠ, ʟʘʨʘʞʝʥʥʦʛʦ ʪʨʠʭʦʜʠʥʘʤʠ. ʕʀ 
ʩʦʩʪʘʚʣʷʣʘ 100 % ʧʨʠ ʀʀ 3ï10 ɻʢʟ. ʚ ʇɿʄ. 
ɺ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ ʠ ʢʦʥʪʨʦʣʷ ʙʳʣʦ 
ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʦ 10 ʵʢʟ. ʨʳʙ. ʌʠʪʦʧʨʝʧʘ-
ʨʘʪ ʧʨʠ ʵʪʦʤ ʧʨʠʤʝʥʷʣʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 
0,010; 0,025; 0,050; 0,075 ʠ 0,100 %, ʵʢʩʧʦ-
ʟʠʮʠʷ ʩʦʩʪʘʚʣʷʣʘ 24 ʯ (ʚʨʝʤʷ, ʥʘ ʢʦʪʦʨʦʝ 
ʤʦʞʥʦ ʧʝʨʝʢʨʳʪʴ ʧʨʦʪʦʯʥʦʩʪʴ ʚ ʧʨʫʜʫ ʠʣʠ 
ʩʘʜʢʝ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʨʳʙʦʚʦʜʥʦʛʦ ʧʨʦʮʝʩ-
ʩʘ). ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʘ ʨʳʙʘ (10 ʵʢʟ.), ʨʘʟ-
ʤʝʱʝʥʥʘʷ ʚ ʘʢʚʘʨʠʫʤʝ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʬʠ-
ʪʦʧʨʝʧʘʨʘʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.  

ʈʠʩʫʥʦʢ 2. ï ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʬʠʪʦʧʨʝʧʘʨʘʪʘ  
ʤʝʪʦʜʦʤ ʣʝʯʝʙʥʳʭ ʚʘʥʥ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʦʟʠʮʠʠ 
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ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫ-
ʶʪ, ʯʪʦ ʬʠʪʦʧʨʝʧʘʨʘʪ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 
0,01 ʠ 0,025 % ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʝʥ 
ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʳʙʳ ʚ ʪʝʯʝʥʠʝ 24 ʯ, ʧʦ-
ʩʢʦʣʴʢʫ ʚʳʟʳʚʘʝʪ ʛʠʙʝʣʴ 38ï62 % ʠʥʬʫʟʦ-
ʨʠʡ ʨ. Trichodina. ʌʠʪʦʧʨʝʧʘʨʘʪ ʚ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ 0,050 ʠ 0,075 % ʚʳʟʳʚʘʣ ʛʠʙʝʣʴ 96ï
97 % ʠʥʬʫʟʦʨʠʡ (ʚ ʩʦʩʢʦʙʘʭ ʧʦʩʣʝ ʟʘʚʝʨ-
ʰʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʝʜʠʥʠʯ-
ʥʳʝ ʞʠʚʳʝ ʧʘʨʘʟʠʪʳ, 3ï4 % ʦʪ  ʥʘʯʘʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ); ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʬʠʪʦʧʨʝʧʘ-
ʨʘʪʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,100 % ʞʠʚʳʭ ʠʥʬʫ-
ʟʦʨʠʡ ʚ ʩʦʩʢʦʙʘʭ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ ʠ 
ʞʘʙʨ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʦ-
ʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʬʠʪʦʧʨʝʧʘʨʘʪ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 0,05 %    
(0,5 ʣ ʧʨʝʧʘʨʘʪʘ ʥʘ 1 ʤ3 ʚʦʜʳ) ʧʨʠ ʵʢʩʧʦʟʠ-
ʮʠʠ 24 ʯ. ʋʢʘʟʘʥʥʳʡ ʩʧʦʩʦʙ ʧʨʠʝʤʣʝʤ ʜʣʷ 
ʦʙʨʘʙʦʪʢʠ ʨʳʙʳ ʚ ʙʝʪʦʥʥʳʭ ʠ ʟʝʤʣʷʥʳʭ 
ʩʘʜʢʘʭ,  ʙʘʩʩʝʡʥʘʭ,  ʠʥʳʭ   ʢʨʫʧʥʳʭ   ʝʤʢʦ- 


